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7qnf1 nt 1tw1mli utbmmp1mli mliMw1m hwtlwf1 wnwpf1li hbf1pf1li 
UJUh{1Wdb2tn f m(if;{iw[ QWf1QWgWO Qjnlf]WU1Utn0UnL/}jnLU [, fdw(i Wf1U1WfJf1t/nrz 
t}pb{1pfibf1f1 WflWU1nL/}jnL U.' 

h.Jnf1hf1fJWJ/1li f12fuwlimp1mli[J dqmmtl ff1 hwufibf f}f1wu· bf1ltf1ntr1 qnf1ontt1 
tftli pwqtlwpftt/ m pwqt1wplim1p qfttnwhlitnwqnmwqwli f1uutnfttnmmubf1 L. 
qwqt1wl/bf1U/ntPJmlilibf1, n11nlip t12wl/mt1 lftli t12wqwpm1ubf1/1 un11 unf1U1bf1 
wliwumlilibf1/1 linf1 gbrzb/1, hwtnml/ qnliumf1ml/tnn11wqwli PJm11nlibf1f1 hb;., 
tlftwuftli liwL. hqnf1 m pwf1df1Wf1tnWf}f1nrzwqw/J mb/uli/11/wqwli t1/1png/Jbf1: 

4n1bl/m/1t/ L. fun11h/1fJWJ/1li tnlimbump1m/Jubf1li mlibftli mbfuli/11/wqwu 
tlf1png/Jb11nt/ hwqbgwo, /Jnt1lif1uq mn<fwgwo t1bpbliwmf1wl/mnf1w1f1li hwtfwpw
[/w1wlilibf1, wnwmn11bli umwlimtJ l/1li pn1nf1 wlih{1wdbzm uJmpbfllJ · 
U/Wf1Wf1tnwfi1mpbf1, pmliwpflt1/1l/wmlibf1, tfwnb1wli1mpbf1, 2/1/JwfiJmpb . 
<1Jwumnf1bli. q1mrzwmlitnbump1mlili mlibf1 hqn{1 li1mpwmbfu/Jf1qwqwli Pwqw11i 
UIU/Whntftfwo ff1 tlwuliwqftmwqwli l/WfJf10f1ntf: Uwl/w1li QJmrzwmumbuwqwli 
Wf1U1WfJf1nLf}Jtuli t/tuf1tltuli uqqpm liplibf11J · {/nf b{/mftt/ L. /un11hf1fJWJ/1li mlimbum
p1mlilibf11J, /1li1utbu liwL. t/b11p/1li mwuliwt11wl/libf1mt1 umbrzotfwo fJw2mwtfw
f1W{/w/J m wliwuliwutwhw{/w/J hwt1wff1f1/Jbf1[J, w11qb1w{/mt1 f/1li QJmqw-
1.11limbump1wli wnwpf!lipwgf! L. 1liw1wo q1mrzwmlimbump1mlimt1 l/tuU/flmwi 
/Jbf1f}f1mtllibf1[J U1tuf1bgmw(1/1 rJMwlimrJ f/1li, Wf1fJJntliwtfbmmp1nilio utfwqmrJ 111 . 
UnL}U dturJtulitul/UJ2f1PWUnLU Wf1U1UJUtuhtJtuli}tuli 0(1{/{1lib{1nUJ, 2linf1hfl~ 
.fJbf1tlbf1WJ/1li mlimbump1mlilib11/1. q1m11wmlimbump1ntli1J lfbf1bLP ff1 WlJ/(1mt1: 

UJtJ wtlMIJ utwhwlipmtl ff1 t/bf1w/Jw1b1 q1mrzwmlimbump1w/J t/tuf111wli 
u{/qpmlip/Jbf1[J · hnrzf! ubl/ltul/wliw2linf1hb1 q1mrzwgmli, pwJg llftwdwllwuwq 
umbrzob1 pn1nf1 wlihf1wdbztn h/Jwf1wtfnf1mp1mlilib11f! tfbf1p/1li/1u Wf1fJJntDwtfbm 
qn{1om libmp1wli hwtlwf1: 

4nf bl/tn/lt/ L. /unf1hf1fJWJ/1li tnutnbump1mlilibf1/1 l m Otuf1t1wu m hnqf1 
ubl/lw{/wliw2unf1htlwli w{1tlwtnw{/wli pwf1bl/ln/uml1libf1f1 f111w{/wuwguwli 
u{/qpliw{/wli 2f1pwuf1g pwtfw{/wliflli dwtlwliw{/ l wligbf. Wf11Jf;{i hUtuf1tut/nf1 l 
op1bl/m/1t/ qliwhwtnbf q1mrzwtnlimbuw{/w/J Wf1tnUJf}f1nLPJtu/J qw11qwguwu 
Wf1f}Jnt/Jplibf1f!, nf1n2w{/f1 bQ/1tu{/wgmp1mlilibf1 wlibf L. fulitJf1f1libf1 wntupWfJf1li 
hwlif1wutbmmp1mlimt1 WJIJ {/w{1Lnf1 <f]mrz/1 QWf1qwgt1wli hbnwli{/wf1f1 hwuw/1· l 

7tulif1tuutbtnmp1wli tnlimbump1wli p/Jmpwq11w{/wli wnwlidliwhwtn~m _ 
PJmlili w1u 2f1pwlimt1 tu(1tntuf}f1mp1wli wli{/mllli l, n/1!! U/WJr1wuwlfnf1tfwo l 
tnlimbuw{/wli l/tuutbf1/1 fuqm tlnt/, U/l wliwlf nf1tlwli L. li1mpw{/wli 11tutnw{/w
f1tuf1tlwli qn1mp1mli mlibgnrz hwtlw{/wf1qf1 n1u1wgml1ntf, q1mrzwin/Jtnbuwqwli 
t1pbf1p/Jb11/1 L. Wf1fJJnLliwpbf1wl/wli tuf1U1WfJf1Wlipf1 qlibf1/1 hwf1wpbf1w{/gmpJw/J 
wlitfbf1whuqbff1mp1wfi wtfnt/ m fuw/utnmt1libf1ntf: .flwlifl nf1 WJfJ qn{10f!lipwglibf1f! 
Qtuf1qwgwli nJ pb tJtulifJtufl, w11 utnbrzotfwoft lJ/nnp{/mli (Uf11Jlipwg) qn11ow
limt1ntf wnwlig linf1f1 umbrzatlwli, mum/1. tuf1tnWfJf1nLPJWli f!UfJhwlimf1 wliqm/Jli 
Wf1fJJmliwpbf1mp1mlimt1 L. q1m11wtnlitnbump1mliml1 lib(1{/w1muu, 1990 
t1wqw{1f}w{/f1 hwt1bt1wtnmp1wt1p, /JM 1wl/lbf1f1 l hwulimll: p. 



l!li!Jhwlimf1 mwqliwut m wlihwliqumnip;mli t wnwpwglinul hwliJ?U1J/7li 
UfWf1Wf1U1Wlijmplif1/7 l/U7(1nLI/ l/{11fwmmtl£!, nf1[! li2wliwqwL11 flpliglimtl t hnq/7 
plif1(1/7nLPJnLli£!, n{1/1 hlimL.wlipm{ liwL. q;mqwmlimliuwqwli 112wqwpm;uli{1/7 
p/if1pWU7t/nLpjnLli[!: 

Q;mqwmlimliump;wli[! mlifuliflqw;ntj, tjwnli1wli;mpntf, t1lil/m{1wtlili{1-
qf7w;nt/ WUfWhnt/li[f! limJliUfliU qmlitjmtl t lfqliwdwtlwjflli tff115wqmt1: 

lflipliliwm{1Wl/U7nf1WJ/7li hwtfwpwqw;wlililif1[! L mow{lli[ mg hlimn IJWIJW
f1li[ t lin{1 mli/uli/lltWJ/7 tlmmpf! hwlif1Wutlimmp1mli (/hw2tfwo lfwutnliwqwli, 
1/7liwqwli tl/1 pwli/7 mwuli;wq qntlpw;lililif1li m tl/7li/1U7f1Wl/U7nf1lilif1f! L. hwtlwutw
mwufuwli tllipliliwlilif1f!}, t1wuliwtf nf1/7 tlnm qmlitf nq mli/uliflqwli U1Wf1ligmWf1/7 
2Wf1pf7g !JnLflU t qw/flu, fruit tlliwgwoli w2fuwmmt1 t t1w2/7 mwq: lf/7wdwtlwliwq, 
U'T/=/ /Jf1ltf1lilif1/1 qn(10Wf1Wlililif1mtl Wf1U1W!Jf1tfnq lin{l mli/uli/71twli 1/7 lilif1tlmotjmt1 
pwliqmp;wli, /lli/utliu liwL. qlin{11J/1 !Jf1Wtlwqwli tlf7pnglilif1/1 pwgwqw;mp1wli 
U{Wmt:fwnntj: 

=/nqfl ulil/lwl/wliw2lin{lhmtlflg hlimn uqutflig .'/Jlif1tllif1WJ/7li mlimlium
p;mlilili{l/7 dL.wtfnf1nLtlf!, uwqw;li !Jf1wlig umliqotlwli l/lnpnf1qnm mlit1Uflif1f! 
l/bf1pf7li dwtlwliwqlilif1U qm{1ml/ flpwli, gwtjnp, fl{lfl2 mlimliump;mlililif1 lim;lifluq 
!JW!JW{lligf7li qn{lOlif: unf1 .fJlif1tllif1WJ/7li mlimliump;mlililif1/7 dL.wtfnf1tlWli !JWfi!JWfJ 
1Jlipwgpli l/ pwgwm{lt/mtl t w;li OWJf1Whliq tjwm UfWJtlwlili/Jf1ntf, n{lmtl fi[1Wfip 
htujt11lit/bg/7fi: 

=/Wlif1WU{lit11mp;wli .fJlif1tllif1WJ/7li t11lit11/iump;mlililif1/7 qn{lomlilimp;wli 
mun11lliwuf7f1mp;mfifilif1f! U/W{lqlig/lli, n{l oqmwqn{loli[/7 hnqlif1/1 tf/7lfWl/f! 2wm 
t/Wt11 t, /lili l//1{1wnqnuJ wq{1nmlifuli/71/wqwli [nLflP tl/7pngwnmtllilif1, .fJlif1tlli{lfili{lf! 
/ntlibli pnwwpmowqwli L. wliwuliwpmowqwli t1plif1plilif1/7 Wf1ll1W!Jf1nLPJWli 
Ulbfulin1nqf7wqwli qn{lof!lipwglilif1/7 qwqtlwqli{luttlwli l/ln(1d, pwgwqw;mtl lili 
U/Whwliptfnq li;mpwt11li/uli/7qwqwli t1wmwqWf1Wf1nLtlf!, q;mqwmlimliuwqwfi 
tlplif1plib{l/7 U{Whutwfitlwli, tflif1WUJLUl/tlw{i L. /7{1Wgtlwli hwtlWf1 UfWjtlUJlifili(1[!: 
Slit11/iump;mfifili{l/7 tlliO UWU[! /ntli/7 lllli/uli/71/Wl/Wli wlihf1Wdli2t11 tlf7pnglilif1 
q;mqwmlimliuwqwfi w2/uwt11wlipfilif1 qwmwf1li[nt hwtlwf1: Pwgwqw;mtl t liwL. 
t11lit11bump;mlililif1/7 Wf1U1W!Jf1Wl/Wli qn{1omlilimp;mlili WUfUJhntjnq hwtlwff7f1 
ownw;mpjnLli[!: 

.1Jlif1tllif1f! hwlfw/u !Q/7t11/7 n{lmliqf7g qfi/7 mli/ulif7qw U/Whliumwtlwulif1 
li;mplif1, Ulif1tl, mnhtlw1/7fi wliwumli, hwtlwqgtjwo qlif1 L. ; 11o, /lli/u;liu liwL. 1h 
umwlimtl wfih{lwdli2m funf1hnLf11Jlilif1 · Wf1U1W!Jf1Wl/Wli mlifuli/71/wqwli 
.fJ/7liwliuwqwli, /7{1wtjwqwli L. WJ/ hw{lglif1f7 t1wuf7li: ' ' 

U;uutfluntf, .'/Jlif1tllif1WJ/7li mfimliump;mlililif1/7 li2wliwqw1fl tlWUf! 
li!f1ltw;mt1u l/7 l/W(1flfJ Lfllili[ q;mqwmlimliuwqwli tlplif1plilif1/1 /lliplimf1mJli L. 
b•W(1dlip W{1U1WIJ(1flfJ." 

l/nfliltmf7tf L. /un{1hf11JWJ/7fi mlimliump;mfililif1/7 hwtlwf1 liw/uwmliutfwo 
U7li/uli/71twqwli WUfwhntf tlwfi «Uq{1nUUfWUWf11/nLtl» tlf7wtfnf1mtllilif1f! .fJlif1tllif1WJ/lfi 
(q;mqwgf7wqwli) mfimliump;mlililif1/1 U/Whwlipli/if1f! /lili pwtfw11w{1mtl, wlihf1W
dli2m lili li;mpwqwli nliumf1ulilif1/1 tl/7wfiqwt1w1u WJ/ mlwwqu/Jf1 m owtfw/lilif1 L. 
mlifuli/71/WJ/1 lin{1nqtlwli m UUfUJUW{lqtlwli qwqt1wltlif1U/tlwli linf1 uqqpmliplilif1 L. 
WJ[ mliuwqfl 0WflWJnLPJnLlili/Jf1: 

Uq{1nUUfWUWf11/tlwli ownw1mp1m lililif1£!, n{1nlip l/nllfwo lili wlitlf7pwqwfi 
l/WUf/1 tllip Lflli/Jfm .'/Jl1{1tllif1/1 hlim, 2wm lilipwtlwf1qli{1nttl tlwu/iwmtfliL /iii tlwli 
/7liplimf1nLJli d/Jnliwf1qnLpJmlililif1/1 {U7Wf1Wplim;p lin{1nqtlwli m U7/i/ulif7qwqu!u 
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UUfWUUJ{lqtlwli, l/ln/uW!Jf1Wl/Wli, 2/lfitlnlimwdwjflli L. Wj/li), n(1nlig tl/1 tlWU[! l/1 
wnli1tfmtl qjnLfJWU1UU1GUnLpjWli hlim, fluq tljnLUli/J{1li mli/Jli gWOf1 Wf11JjnLUW
tflitnmp;mli L. ownw1mp1wli pwf1df1 Wf1dlip: 

U;u UfWJtlwlifili{1mtl, l/lnfuwliwq hwf1wplif1nLpJmlililif1 mlililiw1m tllil/ 
tlwmwl/Wf1Wf1/1 hlim, nf1£! UfWL?wufuwliwmtjmp1mli ltltf1/1 hwtlw//1(1 UUfWUW{11/
tlwli ownw1mp1mlifili{1 qwmw{11ifnL hwtlwf1, .'/Jlif1tllif1l! umfluttfwo !J/ltlmtl t 
pwqtlwp/lt/ qwqtlwqli{1U/nLPJnLlifili{1/1 m dlinliW(11/nLpjnLlililif1fl: UJUU//lU/11/WMl! 
tlflwliqwtlwjli wfi[!li!Jmlilif/1 t .'/Jlif1tllif1WJ/lli (q1mqwgflwqwli) mumliump1mlililif1/1 
hwtlwf1, n{1mliq hwlfw/u .'/Jlif1tllif1l! tlflwlt Wf1U1Wfl{1flfJ mdli t L. 1/1 ljw{1nq 2wm 
dwtlwliwq U1f1WtlW!Jf1lif qwqtlwqlif1U/!Wl/wli hw(1glif1flli: 

.1Jlif1tllif1fili{1/1 hwtlwf1 wtlliliW[!liflmfilifflli WJli t, nf1 tlliq qwqtlwqlif1utnL
PJWli 2f1PUJliwqlilif1mtl flf1wqwliwgtflili fllidlifilif1WU7li/uli/71twqwli L. liJmpwqwli 
WUfwhntf tlwli ownw1mp1mfililif1£!: UJfl qwqtlwq/Jf1UfnLpJmfifi /lfiPl! qw{1nqwfiw 
wlitlflpwu;liu flf1wltwliwgfilif ownw1mp1mfililif1/1 wtlpnqp hwt1w1flf1l! qwtl 
qw{lnqwliw tlflplinf11JWl/wli !Jlif1 qWU7Wf1lif: UJ!JU//lU/1 qwqtlwqlif1UfnLpJmfililif1/1 
wnqw;mp1muu wuh{1wdli2m t, nf1utliuqf1 .'/Jlif1tllif1u w1gli1/1 L. oqmtf/1 
tlwuliwqlimlilif1/1 funf1hnLf11Jlilif1flg, fnL0/1 qnqtllif1/1 tlflpL. l/lnfuw!JWf1d 2whwtf/Jm 
hw{lgli{l linf1 mlifuli/11/WJ/1 m wlihf1WdliJU7 utwh/Jumwtlwulif1/1 L. fiJmplif1/1 dlinp 
plif1tlwfi qwtl mfiligwo mlifufi/lltw1/1 pwf1tlwgt1wfi, hfi/1 fin{1nqtlwfi, utwmtfflf1/1 
liwfuwq/70 L. U/Wjtlwliwq/1(1 qlipfl Wf1U1W!Jf1Wl/Wfi Opjliqmfili{1/1, pfiwqW{1Wlifl, WJ/ 
2/7limp;m fililif1fl ltwnmgtlwfi hwtlwf1, qwmwf1fl t1/Jplifiw1wgtjwo w2fuwmwlipfilif1 
t1wuuwqf7mwgtfwo umnf1wpwdwumtlulif1/1 md/if1ntf, wq{1nmlifuuflqwqwu L. 
qnnwliwuliwpmdwqwli tlflpngwnmtllilif1, qfi/1 wfiwumli, ltlif1, t/Wf1dntjpntf 
tflif1glifl wlihf1wdli2m mlifuliflqwqwli tlflpngfilif1, nwmgmtl umwfiw tllipliliw
t/Wf1filif1fl, q1mqwmlimliulilif1fl, qnnmlifufi/71tlilif1/1 L. WJ/ tlwuliwqf1mmp1mlililif1/1 
IJWU[!lipWgli/if1nLtl, UjWU7lfflf1/1 hWtlWUjWU1WU/uWfi 0WflWjnLpjnLlifi/i(1, {!UflhnLU/ 
tlflli1L. qliligWfJWJ/lli mlifuli/11/WJ/1 fin{1nqtlwli, fnL0/1 Wf1U1W!Jf1WO tlplif1plili{1/1 
f7f1wgtlwli m tflif1wtl2w1tt1wli fuliflflf1lilif1 L. WJ[li: 

U;uutfluntf, .'/Jlif1tllif1WJ/lli (qJnLfJWgflwqwli) mlim/iump1mfifilif1flli hwtlW//lf1 
ownw;mp1wli tlflwufiwljwli hwtlwqwf1qf1 umliqotlwli qflmwqwli hfltlmlipfili{1/1 
t12wqmtl[!, fllilutliu liwL. lif1w qnf1oliwqwli flf1wltwliwgmtl£!, 2wm Wf1flflwqwli 
/ufi!J/1(1 t: 

.1Jlif1tllif1WJ/lfi (qJmqwgflwqwli) mfimliump1mfililif1/1 hwtlw[flf1 ownw
;mp1wfi wwq wlihf1Wdli2m t hwuqwliwf mlimliuwqwfi, m/Jfulin1nqf1wqwfi, 
mlifuli/71/Wl/Wli wtlpnqpmpJmlili Wf11JJmfiwplif1Wl/wli dlinfiw(11/nLpJmlililif1/1 L. 
UUfWUUJf11/tlwli m qflmwqwli qlilimf1nlililif1/1 h/Jm l/lnfuqn{1onqmp1wt1p, nf1li 
nLfJfJt/UJO t OUjU7fltlW/ OW/uUmtlli/i{1nt/ .'/J/i{1tllif1WJ/lfi Wf1U1W!Jf1nLpjWli JnLl/WJWqWli 
tl{1gm liwqmpJWli pwf1d{1wgtlwli[!: 

.1Jli{ltllif1WJ/lli mlimliump1mfililif1flli UUjWUW(1qnq U1Wf1plif1 plimJp/1 
OUJflUJJnLPJnLfili/if1 t/WfJnLg qn(10nLtl /i(j Wf1U1WUWhtlWlijWU G(1q{1li/if1nLtl, 
UGf11/WJnLUU t12w1ttfmtl /i{j U'TJ=/ li{11/{1fili{1mtl, /1U/ut/JU uwL. tl/Jf1 hwu{1W
Uf/Jtnmp;mlimtl: 

Q(1pnttl tf/Jf1/nLOtj/J/ /J{j Wf1U7WUWht1WfiJWli, Wj!J plfmtl U'TJ=/ /J{1q{1fi/J{1fl 
qf1tnUJWf1U1W!Jf1Wl/wfi l/lnf1d£!. .'/Jlif1tllif1WJ/lfi mlim/Jump1mlili/Jf1flli tlwmmgtjnq 
U1Wf1WpfimJp ownw1mp1mlili/Jf1 qwmw{1nfJ qwqtlwlj/Jf1utnLPJnLlili/Jf1fl qwnmg
tfwop[!, qn{1omfi/Jmpjwli dL./Jf1li m /Jqwliwqlilif1£!, t12wlttf/Jf /Jli tlWf1QWJflli, 
liupwtlWf1QWJ/1U UUjWUW(1qtlw{j l/WJWUUlif1fl, tlflp.'/Jli{1tllif1WJ/1U L. qnnutlif1WU7/lt/ 
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uqqpmlipm/ qnf1<'mq dlipbliwUJf1WlfU1nf1LUJ/Ju hwtfwpwlfw1wuuliµf1 t.. LU// 
6wnw1mp1mulilif1/1 liw/uwqo/iµ: n11ll/liuq/J UlJ/WUWf11/ilwu qw1wuli/if1fl t.. o2t1wo 
ownwfmpfntlililip/1 q.np6mfilimPJmlilJ uliqnfiwJ/Jli pum1p tltf1/1, pwlltfn{1lili{1/1 m 
ilwuliwqlimlilif1/1 nuflif1f! JnLf1P mwp/Jli J/Jwpdlip oq1J1wqn11otfli/J, wnwlidliw
hwwntl/ m;wfJf1nLPJntti t qwf1dl/liL uwt.. lipwlig If/lg t. upwug qnqil/19 
UlJ/WUwpljl[nq QJnLl]WU1fiU1liUWl/Wli llplipptif;p/J nL pw¢ntifili{1/1 l/lif1WUJWl/llwli 
W{IU1WfJ{1Wl1wuli{1/1 liw/IJwqouwli f, Wf1f1jntliwl[tun /Whwqn{IOdwfi /1JufJflplili{1/1 
1m6ilwlif!: 

UU1bq61iJ /ilip pwqtlwp/11/ lin{I dbiJliliwli/ifl m uwppwl[npnulfilip, 
l/li{IWl/wnmgbf u U1Wflpbfl WJ/uWU1WUJllif.i{l/1 hwilw{1 hWflUWf1W9f1liJ /ilip 
q.nfntpfntu mulignq wwppbf1 ulipliuwfib11: U2wl/li/ lilip awt.. ilwplidwUT/11/wltwu 
dnqli[lihf1 t.. npnzht WJfJ dliiJliliwuhp/1 qwnmgl[w6pwff10 lJ/Wpwll/iUJf1/if1lJ, riJUJ/if 
blip WJ/uWU1WU/JWJ/11i JWlfwqnLju n/icf/111/i/if1tJ." 

"'lwmmlj nLJW'lflnLPJnLli t qwpdl/liJ Qjntl]UJU1UU1liUWl/Wfi U11i/ufi/1l/WJ/1 
hwilwf/1(1lilifl/1 U. hwtlwqw{IQ/1 h/111/iwtf nruJwfi wfiUTf;;uwllwplillwwflljwljwu 
dlipnqlibf1/1 nt ilnq/Jlilifl/1 u;wljdUJfif!: 

l/wmw(1l[wo q./1vtwh/iinwqnmwqwli U. qntiUU'l{lntl/tnn(1wl/wli w2/1Jw
mwliplibp/1 Wf11Jfntliplibf1tJ h/111tiwljwunuJ liliflfJf1l/lif bu WflU1WQf1ntpfmlinu1: 

"'lbqftliwl/J! ;fin{lhWl/W[ntpjntli t hWJU'lUfll.11 U1b/ufi/11/Wl/Wli qf1U1ntpjmli
libp/1 qnl/U1n{lfili(1, ll/{1n,:Plwnpli/ifl U. '1JJiJw{ll[lif1QJWfi/11i (qflwwLtwli 
tunflhpq.wmm}, c.u. Q{l/tqnflfwli/Jli, u. b. UwpqWf1Jwlif1li, n. U. lf/Jliwu1wli/Jli u. Q. Q. 
lfm(1Wf/.JWli/1li W(1dl1iJWl/n{1 plifiWfJWU1Wl/Wli '1/1U1fl'1.fllPJflllifili{l/1, junphnL(1fJ.lilipf1 
/,. Q/1/1PJ! hf1WU1W{IUll/ntpjWli lJ/WU1f1UJUU1liJfll qn{IOIJlipwgnuJ oqlimpjntli gntfg 
U1UJ[nt hWUUlf1, ;finphWl/UIJnLpjnLli t hwjlnfintd liwu q.pp/1 hwl1Wl/Wf1Q!WJ/1fi 
dh.wt[npmllli f1pwl/wfiwglinq riWf1U1Wf1Wqlim-t11:ifuwli/11/ 4. '1wf1f1pJwlif11i: 
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1. 1t>Ul.JUtul.J'lPP <.tMiULtC b'-4 LntOUUl.J nt'lt-l.JtPC 

1. 1. '-lnf/J(/mfn/ l.J funf1h{1f1Wfflu mu1.11/Jump1mulJ/J{1nlfl 
q1m qwmlJml:wwqwlJ Wf1U1Wf/f1nLPJWU t/WfltlwlJ utwmtJmpJnt u[J 

4nLt.numbumpJmuubp[! t. funphtnumbumpJmGubp[!. LflubLnt.I. funzn11 
libRbGw1wgt.1.w6, pWflClfl WUJflWUQWJflG Q.Jntr1wtnChnbuwLtwCi LtnnUJb
rwmflt.L m UJl::it.nwtiwG CibnuwrLtnLpJmGGl::ifl, tinbug q.n1mp1wu [!Gpwg.Qmd 
ab6 l)bfl fuwriwgtiu hwGpWUJbtnmpJwli q.Jmriwtnlitnbuwljwli wpmw
'lflnLPJWli t. q.JnLrtli ungtiwL-tnGtnbuwl.jwG t.Ltit'.iwl.jfl pwrbLwt.lllwu 
q.np6mll: 

UJl) UlUlJlbUntpjntGGbfljl WflU1Wl)flWU1UU1bUW4WG q.nr6mGl:inLPJW~ 
wnw2(!Gpwgj1 zGnphflt{ lfinfutlbg hLIWl)WpjWG hwJltWltWG Q.JnLf"lfl 11bllj;l[! 
cunu1bpmll ljwnmgt.{bgtiG pwpbltwpq. pGwl.jwpwGGbp, 'lUJflngGbp. ilump
llwGl.jwUJWflLnbqGl::ip. 4ntLlI1ntfl-4bligWrtWJflG opjbl.jllllibp, UJU~WLlilW
UjUJlil tlWUWUjWflhUbp, tLbltlllflW:t>fll.iwgt.1.bgjlG pntnr q.Jntll.b(1[! ... : 

qJnui.wgnL 4bGgw11.r llb2 ulilwG nw11fmG, htmmulilLUgnqg(!, 
hbnwtunu(!: qJnLrtbrnul Q.flbpb t.{bpwgt.l.bg wuq.pwq.jlt.nmpJnLU[!: 9wGpw
UJbt.nmpJntG(! 11wr<lw4. hWOWU1W(1WO q.pwq.JiwmpJWU bpl.jjlp: 

qJnLll.WU1UlI1bUWltwli WflU1W'lflnLPJnLli[! pwp<lpwgCibLnL CiUJWUlW-
4n4. hwGpwUJb111mp1mrmu.'.i 4wnmgl[bg'1G unp 2rwugQGbfl, 211wupwpubp 
t. 211hwG ltWJWGGbp, JnLflWgtlbgtiG hwqwpwtl.nfl hbl.jUlWfl fuwll n~ 
funUjWU hnrtbfl, npnGg 4JlW hhilGtlbgjlG pwqliwpflt.l Gnp pGwl.jwqWJflOfl 
funphmGwbumpjmGGbfl (hjlllGwl.jwGmll Gwful.jflG lawLflGfl. Pw11.pwilJWGh. 
Uzmwpw4f1. UpmlJwliti, t11.bq.Gw<lnpfl zr2wGlibpmll), htillGtl.bgflG 
fuwrtnrtfl m UJuirtwmm Gnr wJq.flubp: 

4nL mC:unt:mnLPJntGubpnLll t. funphll1ut.ntmm pJmGubpnul t.Pnfu4.bg 
wCiwuCiwpm6mpiwG t1.wrowG pGmJp[!. LjwnmgtlbgpCi tunznr wGwuGw
UJWhwLtwG hwllwLtirubr m uitiUJWJ!lG q.nllbp: UzfuwtnwGQGbpnul 
[!Cil)q.pl.jtl.w6 tr q.pbpb nr12 wzfuwtnwLl.npwl.jwG <lbnJ:m, llbQbGwJwgLl.bgflu 
q.JmrtwU1utnbuwl.jwu wzfuwU1WGQubfl[!, pwpOpwgwt.I. wqq.wpGwl.itm-

PJWCi Ljbuuwuw4w1111wlm: 
1wGpWUjbU1nLPJWU 4nLU1UU1bumpjntUGbpfl, funphtnC11nbumpjmCi-

[ibp'1 t. ilfl!?lilUUlbUWJflG ?ibnuwpl.jnLpjnLUUl:iflll pt.1.w.12wGwl.jJ1 qbpwpbpJWL 
Ult.lJwLubp[! pbritl.mll bu wrunww4 1.1 - mu: 

1940-wl.jwG plJ.wl.jwuGbpflg uljuwo LinLtnf.rUJbumpJmGubpp Pt.I.Ii 
uqwqnul[! t.nbrtfl t mubgl:iL Gpwug tunznpwguwu, flutUJbU Gwt. 4nL mutnb
umpJmGGl:ipfl tlti llwu[! funphuif.rtnbumpJmGubpjl tlbpw4wqilbLm 
hbml..wGQntl.: 

tunphp11wJflG flzfuwGmpJWU U1Wfli1GbptJO hwGpwUJblllnLPJnLGmo 
UjWpbGWJhG WQ.Q.WJhU f1G_pGWWUjWhnqLJ.w6mpjlUU WUUJUlflbqmll obnQ 
pbpt.l.bgtiu npnzw4'1 04.wt'.imllObp [93] : q1m11.w1I10mbump1wu hwllw-
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fl.JwnG Wfll.IlWrlflWCipQ 1940 - 1985 pp. wl'.ibg 5,5 wGq.wtl : 'llwflbGwJjlG 
~nGnCi twl.jwG hwtlWLflnLtl t11 Ul!lWGmtl Gwfl.J4'1G tljlmpbGw4wG 
hwtlwUjbmw4wG :j>nG11b11jlg (2nLfl2 1 litG lil hwgwhwmj14, CimJGpwG tL 
LiwpGwtlpbflQ, 30-40 hwq. lil 4Wflllln:P'1L 120-130 hwq U1. ZWQWfl , 80-
100 hwq. Ul tluwtlpbflQ i.. WJLG): PGW4!nLPJWG tlb4 zG!'1 hwzt.J.m~ 
q.jllilw4wGn11bG hjltlGwt.J.n11i.tw6 UlWflbl!wG 2m112 1000 l.jq. UJWflbGw
tlpbpgGbfljl UjwhwG2w114'1 11'1tlwg l/lwul.Ilwgjl UUJwnmtlCi umwG6jlG 
UlWf1j1GbpjlG hwuCimtl t11 1100 - 1200 l.jq. i.. wi.tbL11, WJ'l Pi.lmli PWfl6f1-
W(lctbp wGwuGwtlpbflQGbpjlGcf hwtlWUjWUlWUfl,JwGwpwp 513 i.. 490 l.jq.: 

UtzJnwwLt 1. 1 

L/n1mumtwmp1niu£ibflf1, funf1ht11£imbump;m£iubflf1 u. ilflpmlimbuw;/lu 
dbnliw(lltntp;mliliaµfl mlimt;uwiJU.l;µf12wµd[!lipwgli f!Utll 

mwuuwu;wftuli(l/1 

S limb un LpJn LG Gbpjl 
1940 1950 1960 1970 1980 1990 

U1bUW41! 

linLUlliUlbUnLpJnLlilibp 1030 668 760 476 310 285 

lunphmliuib un Lp J mlilib p 14 27 83 261 444 527 

U~2UlliU1b UWJjlCi 
ilbnliwp4mpJmlilibp - - - 10 67 48 

ltmphl.IlGlllbumpJmGGbflG flribGg qpwrtl::igpw6 hnrtwlllwpw6m
pJmGGbpn4 I.. Wf1lllW'lf1WGpfl 6wt.J.wLGbfln4 hwGpwUJl:il.IlmpJmGmtl brtw6 
Q.Jmrtwgflwl!wG mGl!lbuw<'il..bpjl tlb2 hwtlwrit.J.mtl trG wnw2rGo: 1wGriw
UJbU1mp1mGmli tlfl2UlGU1buw1jlG dbnGwri4mpjmGGbp[! n[11.4bu Gnfl 
UlUU11::iUw<'il.t l.jwqllwl.jbflUJi.ll::igflG Lll:iri2'1G UlWUCiWtljwl.jGbpmtl i.. wnwG<".l
CiwUjl::iU qwpq.wgtlwG hbnwGl.jwpGl:if1 !nLGl::igwG: 

YOLl!lUlill::iUmpjmGGl:ip[! i.. fl.Jnf1hU1Gl!ll::iUmpjmGGl:inu U1WUGWOJW4-
Gbfl zwrimGwl.j hwGpwUjl::illlnLPJmGmu brtl:iL bG Q.JnLflWll1Gl.llbuwl.jwG 
tlpl::if1QUbf1 WflUlWflflOrt hptlGwl.jwG UlUIJlbuw<'il.tl::ifl[!: 'lpwGQ pwqtlWCiJmrt 
UlGl!lbumpJmGGl:ifl tjlG, nrinGg WfllllWflflWUQ(! hfltlGwl.jwGmtl uUjwni.tmtl 
tri hwGpw1.4bmmpJwG Gl:ipumtl, jlul.j npnz WUJJ1WGQGbp ' fl.Jwrtnrt. 6tJpwG, 
!11:irtd. pwG2w111::irtl:iG'1 n11n2 llll::iuw4Gl::ip, WfllllwhwGt.J.mtl trG Gwfl.Jl.jflG 
UtimpJwG tun2n11 J2WrtWQGl::ip: 

Uwl.jwJG UJWpl:iGwtlpbpQfl wqq.wjflG zml.jwG !nLGbp pwi.lw11w11 
UJW2UlUJWG4w6mp1mG: UUjwni.tnrt 3,6 - 3, 7 tlLG lJl UjWflbGwtlpbflQjlg 
ul:ilJ1wl.jwG nl:iumpuGl::ipn4 pwi.tw11w11t.J.w6mpJmG(! l.jwqtlmtl tri [!GflwtlbG[! 
2,0 - 2, 1 tlLG Ul l.jwtl 55 - 56 %: 

4nLV1GmtumpJmGGbf1'1 I.. tunflhl.Il0ll1bumpJmGGhfl'1 mGUlbuwl.jwG 
q.n116mGbmpJwG LlbflLm6mpJnLG[! QnLJQ t mwL11u. nri ul.juw6 80-wl.jwG 
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p4w4wGGbfl'19 04wlllt.lmtl t U1GU1bumpJmOGb11'1 wGl!tlwG liplllmli, jlul.j 
PWflbl/lnfl.JmtlGbpp Gwfl.Jo111wL.itiG (1988-1990 pp.) hwGpwUjbmmpJmGmtl 
ul.jpqp wnOnrt I.. wulllpCiwGwpwri fl.Jn11wgnrt lllGmbuwl.jwG I.. QWrtW
J2W4wG rtbl.iwi.twritlwG W(1Wlllwt.lnfl l::ipL.mwGbp[! fl.Jwpw11l::igj1G l::i11Liflli 
WU'l0fl(1[} I.. UJWl!lCiwn flWf16WG jlG!UjbU hWUflWUjblllmpjwG wtlpnrt2 
UlUlllbumpjwG, WJUUjbU tL q.JnLrtWlllGUlbuwl.jwG tlpb(1QUbi1'1 Wf1U1W
'l£1nLPJWU 4lll£1nL4 Gt.lwqtlwGu: UJUUjbU, opjlGwl.j' 1987 p . hwGpwUjb
lllnLpJmGmli wn4w 275 4nLlllGlllbumpjmGGbflpQ 4Gwunt.l tflG wzfl.JwlllbL 
23-[! l.jwtl 8,4%-[! , jlul.j wrinl::iG 1990 p. 285 4nLU1Ullll::iUnLPJnLUUbflfl9 
4Gwun4 trG wztuwmbL 57-(! l.jwtl 20%-Q: 1987 p. 537 fl.Jn11hmGml::ium
PJmfJOl::ipflg 4uwun4 tjlG wzfl,JwmbL 140-[! 4wtl 26,1%-[! , flul.j 1990 p . 527 
tunflhUlGlllbUmpjmGubntig 4Gwun4 wztuwlllnrtGbpr PMC! hwuwt.J. 213-h 
l.jwtl 41,4%-o : 

1990 p. 1987 p . hwtlbllWUlnLf}JWtlp hwliwtuwnO Wf1U1Wfl(1WUQQ 
(1983 p . hwtlwr111l:iL'1 q.fJbpnt.l hwz4w6) hwGflwUjbmmpJmGmtl ti2l:iL t 
987,9 liLU nnLpLnL l.jwtl UjWl.jwu t W(1lllW'lfl4bL 365,4 liLU nmpLnL 
q.JnLrtWlllUlllbuw4wG WflUlWijflWUQ '. 

UJn UnLJU ctwtlwGwl.jwhwuH~w6mtl hWUflWUjblllnLf}JnLUnLtl (U1Ullll::i
umpjmfJGbf1'1 pnLn(1 fl.Jlipl::ipmtl) Gi.lwqbg l.jwpl..npwq.nLJU tlpbf1QUl:ifl'1 
W(1lllW'lflnLPJmGo. Liwflllln-1>'1LhfJu ' 28,2. pwG2w11l::irtbGtiuo· 31 . 7, fl.Jwrtn
rt'1G!J · 15,3, 6fl.Jwtunlll'1GQ · 85,3, tlutiGo (uUJwG11wirG Qwznt.J.r 13, 7 . 
t.iwptiuu · 25, 1. 64'1Gu· 18, 7, Pfl11'1Gu C4>'1qtiLJwt.iwG pwzni.tr 31,4 %-ni.l. 
fl.Jnznri l:irt2l:i11wt.ln11 wOwumfJfJbpr q.LtuwpwfJw4Q Gi.lwqbg 23,2 %-n4. 
jlul.j tunqbflp , tlwGp brt2l:iriwi.tn11 wGwumGGb11'1 I.. pn!mfJGbpfl 
q.LtuwpwGw4'1 G4wqmliG w41:iL'1 tlb6 tri hwfJ11wirG ubl.jmnrimtl, nflQ 
hwliwUjwl.IlwutuwGwpwri Liwqlinu'i tri 19, 7, 32, 1 l.t 22,B % : 

~b112tiG UlWUOWtljwl.jGl::iriti q.JnLf'lWlllUUllJUWl.jWU Wf1U1W!1flnLPJ wG 
LlbflLnL6mpJmGGbflO gnljg bG lllWLflU, nri Gwfl.J4'1G 4nLmGmbumpJmGGbflG 
m tunrihmGllll::iUmpjmGGb(1[!, npnGg lllUUll::iUWUjl::iU i.. pwpnjWUjbU w1111bG 
'1flbug UUjWnbL trG. l.jWUlWflbLn4 '111bGg UJWlllliwl.jwG lirurwG, WJLl.tU 
!ttlG 4wrinrt WUjWhnt.lbL q.JnLf\WUlGUlbuw4wG tlpl::ippGbpfl Wfll.11W
'lflnLPJWU qwriq.wgmtlu: UGmtl tri l.jWUlWflbL W(11lWU1Wl.jWG l/1nl/1n
tumpjmGGbn. umbrt6bLnt.l ubl/lwl.jwGmpJwG pwqllw<".1 1.. UlGlllbumpJmGGl::ifl 
4wtlw4nri ul.jqpmGgGbf1'1 h'1tlwG i.t11w: 

1.2. 4nf b/f1n/n/ /.., funf7hf7!JWJ/1u tnutnbumppn uubf7/11m ow{1tlwu 
op;b/jtn/lt/ u;wm6wnubf7f! 

4nLm0UlbumpJmGGl:iflp I.. fl.JnphmGUlbumpJmGGbfljl tiGpGwLm6w11-
tlwG UJWUll'.iwnGbflQ pwqtlwpM bG m pwqliwpGnLJp: lJ2tGQ 1111wGgpg 
q.Ltuwi.lnpGbflQ: 

9 



::.>uwi w6 l.jnLlllUl.llbumpJmuubflu m tunphl.llul.llbumpJ muubpu 
mubp(j ppbug q.njlOnLUbmpjWU hwliwp hWUIJlWIJltlWO «4wunuW
llflnLpjnLU» L. l.jwp «'11blllwl.jwu 6bnuwpl.jmpimuubnti liwutiu» Onbup[l, 
uwl.jwJu 11nwup ittiu q.nnomli. L. lllul.lll:iumpJmuul:inc:i qn44w6 ttiu 
pupuwl.jwnwtlwnliwu huwnwtlnpmpJmuubntig. wlibu tiui Ljwlllwntlmli 
tfl l.jmuwl.jgwl.jwu hpwhwuq.ubpntl: 

4muwl.jgwl.jwuwgtlw6 tn q.Jmrtwlllul.llbumf}JWU wlipnri2 hwliw
Ltwflq.[l: QjmrtWIJlUIJlbUmpjWU[l tlbnwpl:innri pnLnn hwngl:in[l LnLOtlmli ttiu 
l.jmuwl.jgmpjWU Zfl2WUWjpG l.jnlipl.llbGbnmli: '.JGWJWO l.jmuwl.jgwl.jwG 
llwfllipGGbnG [lUIJl tmpjwG Oi lip itiwul.llWPrtPWJpG UjWIJlWUtuwuw
llltlnLPJnLG ittiG LJflnLli, PWJ9 llflWGg 4nrilitig [lU!lnLGtlw6 nnnzmliubn[l 
UjWfllllWlltin ttiG P"L"fl IJlUIJlbUnLpjmGubnti hwliwn: 

4nzlll tpu l.jmuwl.jgmpJWU rtbLJwtlwnliwG nClG m UjWhtlWOQ[l, 
hflwhwGq.whnwliwJwl.jwG briwGwl.jGbnc:i: '11LwGwtlnntlw6 ttiG wnlllw
llflnLPJWG l.jwnmgtlwOQ[l, l.lll:irtwpwztumli[l, liwuGwq.plllwgmli[l, wnlllw
llflWUQP 6wtlwLubnG m IJlbuwl.jGbfl(l, q.GliwG q.Gbnc:i . wztuwlllWUQp 
4Wfl6WIJlflnLPJnLU[l L. [lUllhWGnwll.lbU pnLnn IJll:iuwl.jp gmgwGtizul:inc:i : 
lubrtWpJmntlw6 tfl l.jw11nwJtiG QWrtWQwl.jwGmp1mG[l : SGl.lll:iumpjm
GGbnti rtl:iLJwtlWflGl:ifl[l uzwGwl.jtlmli tpG l.jmuwl.jgmpJWG LJnrtlitJg ZWlll 
<twllwGwl.j wnwGg hwztlti wnGl:iLm GflwGg q.nn6wflWfl hwllll.jwGpzGl:ifl[l L. 
4nLb4llltitlti l.jwflOpQ[l: 

1wGnwitiu ubitJwl.jwumpiwu UjWJliwuGl:iflmli lllwntiul:inti c:iupwg
pnLli lllGml:iumpjmuul:iflnLli WUl.llp"Ciwuwpwfl 6utll:igf1u unn 6L.wtLJl:i11mli
Gbfl: ul.jwllltlbgflG hWGflWjpG ul:iitJwl.jwumpjwG Gl.jwLnuwlip WUUjWlJlWU
tuwGWIJlnL tlbflwpl:ifllinLGQp wnlllWhWJLnnLpjmGGbn' lil:i6 iWitJbnti 
hwuwG tlwLnGmli-iWflwzwhmliGbnc:i. q.nrimpJmG(l, Ljwzwnwl.jl:inmpJmG[l, 
wGLnGLnbutlwnmp1mu(l, ungtiwLwl.jwu pwqmli wGwn11wnmpJmGGbnc:i L. 
wnu: 4.wnl.jwpbl.jtlbgpG l.jmuwl.jgwl.jwG wlljwnwLnfl rib4wtlwnGl:inc:i L. 
rtbLJwtlwnliwG tlwfliwhnwliwJwl.jwG m LjbGLnnnGwl.jwu UlLWGwtlnnliwG 
hwllwl.jwnq.bnc:i: 

4bul.llpnGwg4w6 rtb4wtlwnmpJmGo uwhliwGwitJwLJbL tp LnuLnb
umpiwG pGpGmnmJGmpjmuc:i. tuwitiwGbL ULnl:iri6wq.nn6w4wu liflLnQ[l. 
Gwtuw6bnGmpJmGGbnu m GnnwnwnmpJmGul:inc:i: QimriwgflG tin 
q.Jmrimli LtnngnbL tn Lnf1nn2 flpwtlmGp(l L. hWJLnGtlbL Ln4 hwG6Gw
flWflnLpJmGGbn l.jwLnwnnriti tlti"Ciwl.jmli: Unl.llw11nmpiwu lib2 Gw qmnl.i tn 
wqwLn ULnbrt6wq.nJlObLm, Gwtuw6bnGbLm. fln nri2 q.flLnbLflQ[Jbnc:i 
GbflflGbLm. uLnwgw6 wn11JmGpubnc:i LnuonflGbLm L. WJL hGwnwtln
nmpJmGGbnflg: UtlbLflG' ZWLn lib6 11d4.wnmpjmGGbnfl hbLn tn 4WL44.W6 
q.JnLrtmli 6u4_w6, lib6wgw6, Gnn 6mtu l.jwqliw6 QGLnwGflpGbnflG Lnmu 
LtwnmgbLnL ulljWlllWl.jn4. LnGwlil:in6 hnriwliwubfl hwLnl.twgGbLQ: ttl WJ'l 
UjWLn"Ciwnntl zwLn-zwLnbnc:i hwnLJw11n4.w6 pnriumli ttiG tinbGg hwnwqwLn 
q.imriG m 11wnGmli 4.Lnwnwu11ti. tinbGg pwtuLn[l itJGl.llnbLn4 OLnwn 
tlwwbnmli: Qul.Jl UjWZLnnGw4wG Ln4JWLGl:inti 4.bn2tiG lJlWUGWliJWltGbnmli 
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hwGnwUjbLnmpjWG LbllGWjflG L. GwtuwLbllGWjpu 2n2wGGbpflg wlipnri-
2nLPJWlip 11wLnwnlttlbg Ljwli tlbnwpuwl.jbgtlbg 147 q.Jmri: 

UJu 6wGwll.lwnhn4 q.JmriwgtJGbnfl lib6 liwuu oLnwnwgwtl hnritig L. 
wnLnwllnnrtfl9 tll:inw64bg UUjWOnrtfl : nLnuwhwntlw6 tn q.Jmriwgm 
wndwGWUjWUltlnLf}jnLU[l: UflOiL. tlbn2'1G LnWUUWUJWl.iGbn[l q.JmriwgmG 
itn Lnntlmli wG6[1 hwuLnwLnnrt itiwuLnwpmrip' wG6Gwq.tin: 

UGhwttwuwnwqnn 11w2Ln tn umbrt64bL ulljwuwn4nri. lipbnnri. 
4.bnwlizwLinri l.jwqliwLJbnU1mpimGubnfl L. wnLnw11nnriti itintuhwriwpb
nmpimuGl:infl lifl2L.. nnLnbrt liflzLn Lnmdmli tn wpLnwflnnric:i : 

Ub6 ttiG q.Jmrtfl L. QWrtWQp lifl2L. brtw6 ungflWL-lllUUlbuwl.jwG 
l.llwnpbnmpJmGGl:ip[l, gw6n tn q.Jmriwgm 11nwliwJtiG w2tuwmw4wp6[1 : 
ttl bpi:; 11nwG tL WtlbLWQGbGQ, nn q.JmriwgflG (fl mwnpbnmpjmG 
pwriwpwpGwl.j pwG4nn-6wnwinrtfl) hflliGwl.jwGmli tin lifl2ngGbpntl 
Ujbl.llQ t l.jwnmgbp tin pGwl.jwnwG(l, q.nli[l , LjnlimGwL-4bGgwriwitiG llimu 
zflumpjmGGl:in[l. WUjW wtlbLfl Ujwnq t 11wnGmli Gnw mGLnl:iuwLtwG 
wGhwlibliWIJl OWUJl 4fl6wl.jo : 

1wGnwU1bmmpiwG LinLmumbumpimuubnflu L. tunnhmumbum
pJmuGbnflu l.jnp6wGwnwn hwp4_w6 hwugpt:;g 1988 ptlwl.jwGfl 
11bl.jmblipbnfl 7-fl bn4nwzwndc:i: Ubn hwGnwUjbmmpJmG[l hwimGtlbg 
2112witJwl.jliwG L. UjWmbnwqliwl.jwG 4fl6w4ti lib2: '.JtflG Gbn4n4ml! 
tubnq.wLJflnGbn. hwgwhwmfll.j, tuLnwgnwo Libnbn. UlwnwnmwGJmpbn. 
pmGwpplifll.jWIJlUbfl, q.JnLrtWLnGLnbuwl.jwu libpbGwubn. UjWhbULnW
liwubn. ubnliwGJmpbn L. UJnLPWLnbtuGfll.jwl.jwu WJL lifl2ngGbn: UJll 
UjWm6wnn4 wtlbLfl c:iG11q.6tlbg LinLlllGl.llbumpJmuubnfl L. tunnhLnuLnb
umpJmuGbnfl wGl.jliwG lipmmliGbnc:i: 

1990 p. Ltibmntlwnti 23-flG tuU1U-mli Qbnwq.nLJG tunnhmn11G 
[lLI!lnLGbg «1nrtti uwuflG tuU1 UflmpJWG L. liflmpbGwl.jwG hwGnwUjbLnm
pJmGGbnfl onbGu11nmpiwG hfllimGpGbnc:i» onbGQ[l, nnntl pmJLwLnntlmli 
tn hnriti ubitJwl.jwGmpiwG pwqliw6L.mpJmGc:i: 

1WJWULnwGfl hwGnwUjbLnmpjmGmli ubitJwl.jwGmpjWU pwqliw6L. 
LnGl.llbumpJmGGbn Ulllbrt6bLm GUjwLnwl.jntl 1990 p . hnl.jl.llblipbnfl 31-flG 
1wGnwUjl:iUlnLPJWU Qbnwq.nLJG tunnhmn11G [lU!lnLGbg «1WJWUU1WUfl 
hwunwUjbmmpJwG ubitJwl.jwGmpJwG liwuflG» onbGQ[l, nnG flnwttwpw
GnnbG tlwtlbnwg4bg hnric:i nnll.lbu ubitJwl.jwGmpJmG hwGnwUjbmmpJwG 
pwriwpwgflGbnflG mnwliw11nbLm L. oq.mwq.nn6bLm q.wriwitiwnc:i: UnwG 
hw2nn11bg «QJmriwgflwl.jwG L. q.Jmriwgflwl.jwG 4nLb4m'14 mGLnbum
PJmGGbnfl liwuflG» onbGQ[l (22 hmG4wn 1991 p. ) L. 1WJWUIJlWUfl 
hwGnwU1bmmpiwG hnriwiflG onbGuq.npfl (29 hmGtlwnti 1991 p.) 
oG11mGmlio. nnnGp GwtLJWUjWjliwGGbn ULnbrt6bgflG LJOLIJlUUll:iumpjmG
Gl:infl L. tunnhmGml:iumpimGGbnfl Lm6wnliwG hwliwn: 

t4 4.bn2wUjl:iU hwGnwUjbmmpjWU GnnoGmtin tiztuwumf}jnLUUl:ino 
(1990 p. liwiflu) ou11mG4w6 onl:iGpubnfl hpliwG tlnw. wnwGg mGml:iuw-

11 



l.fwG tun11 lJ.ti11LnL<
1
mLpJmGGb11f1. lib6 w11wq.mpJwlip, (Uflmp1mGmli wnw-

2f1G[!) Lm6w11bgf1G l.f nLUlCiUlbumpJmCiGb11Ci m tun11hlllCiUlbumpJmCiGb11u: 

1. 3. =iWU{1WlJ/liUlnLpjWU Qjnlf]WUIUU11iuwf.tw[i Wf1U1WfJ{1nLfoJWU 
ulif1ltW l//1t5wf.tf} &. pwf1/it wlf ilwli fulifJ/1{1lili{1!] 

1WJWUUlwGf1 1wCi11w~blllmp1mGmli, wCil.fwtumpJwG hntwl.fmliflg 
wGlif'12w~bu hhUln· 1991 p. ul.fqpf'IG, ul.ful{bgflG UlGUlbuwl.fwG pwpblf'ln
tumliGbfl[! q.JmrtWUlGUlbumpJWCi pCiwq.wl[wnmli: Ublf'lw4wGmpjwCi 
mwpphfl llL.bpfl hflliwCi l{pw Cibfll'}fll{bgflCi UlCimbuwl{w11liwCi CinJl 
brtwCiwl.fCihJl, Wfll'lJnLCiQmli hnrifl. Wf1UlWl'}pwlif12ngGb11f1. Wf1UlWl'}f1WGQf'I 
L. uUlwgl{w6 hl.fwliUlf'I Cil.fwlllliwlip llL.wt.lnrl[hgf'ICi Cinp ublf'lwl.fwCiw
mflpwl.fwCi L. WflUlWl'}pwl.fwCi hwpwpbpmpJmCiCibp: SCitnbuw4wG pwpb
Lf'lntumliCibpfl tunpwgliwCi hbUlL.wCipnt.l hwCipw~bUlmpJmCimli Ciwtu-
4f1Gmli q.np6nri 2m112 860 l.fnLtnCimbumpjmGGbp'1, tunJlhUlGUlbum
pJmCiCibflf'I L. WJL llhnGwpl.fmp1mGCihf1'1 hflliwG l[pw UUlbrt6l[bgf'IG 320869 
q.Jmriwgflwl.fwCi L. 256 q.Jmriwgf'lwl.fwCi l.fnLhlflll'1t.l UlCimbumpJmCiCibJl, 
npnCig UlJll[bg l[wJ1bLwhnrthJ1'1 2nLf12 71 L. pwqliwliJw UlCilfwpl.fCihpfl 73 
%-[!: UwuGwl[n11bgl{w6 l[wnbLwhnribp[! pwctwCit.lbgflCi 1280000 hnriw
LfUlnpGbpf'I: 1wGJ1WUjbUlmpJWG liwuzmwpml 1997 p. UltUWLCihrml[ [2] 
Ll'12'1CiC! Llb4 q.Jmriwgf'lwl.fwCi UlCiUlbumpJWCi hwzl[nt.l hnriwlllW(lW-
6mpJmCi[! l.fwqlibL t 1,45 hb4Ulwp, npflg l[w(lbLwhnri· 1,04, pwqliwliJW 
mCi4wf14Cibp' 0, 16, tunmhwppCibp' 0,24 hw: q.Jmriwg!iwl.fwCi mCimbum
pJmCiCihpfl liliw1G 4, 7 % - G mCibliCi libl.f wlipnri2wl.fwCi hnriwl.fmnJl, 78 %-Ci 
nLCibf'ICi 2 - 4, f'lul.f 17 ,3 %-[!· 5-7 lif'lliJwCigf'lg UlWpw6w4wCinpbCi UlW(lWCi-
2wml{w6 hnriwl.fmnpCibp: 

Ublf'lwl.fwCiw2CinphllwCi£! qmq.[!Cipwg ~lluwl{npl{bg'1G q.1nu1f1 
wpmw1111wl.fwO Cibpmctfl oq.mwq.np6liw0 Wf11'}JnLCiwl[bmmp1mGO 
WUjwhnl[nri bCipwl.fwnmgt.lw6pCibp: 1wml.fwUjhu f'lpbCig Lm6mll[! !q.UlwCi 
q.1m11wmCimbumpJWCi CiJmpwmttuCif14wl.fwCi w~whnl{llwO m u~wuwp-
4mllCihpfl l.fwqliwl.fbp~llwCi, q.1mriwlllCiUlbump1wO Wf1UlWl'}flWCipf'I 
4_wtSwnwhwCiliwO, q.1m11wmCiLnbuwl.fwO hmlip'1 Lll:inwli2wl.fllwO, tSJmrif'I 
Ltwpl.fwl[npllwCi m w~whnl[wq.pmpJwCi hwllwl.fwpq.f'I UUlhriMwCi 
wnw20whb11p tu011'111Cib11u: 'lpw hbmuwCipm.t q.JmriwgflCi llflwJCiwl.f llCiwg 
pCiwl.fwCi m tnCitnbuwl.fwCi UlWflbflpfl 11hli: Ublf'lwl.fwCiw20n11hllwCi 
Wfll'}JmCiwl[btnmpJWCi, 2ml.fwG ublf'lwl.jwCi WflLnWl'}flwCipml hwq.hgCibLm 
q.wriwlf'lwnu tflflwl.fwCiwgwt.l. flfl wpmwgnLmll[! tq.tnwt.l flpwl.fwCi 
l.fJwCipnul: '-1.wm Lf'lwpbpwl[npliwG, w~nwGp[! u~wnnrif'IG hwugCibLm 
wCipwt.lWflWfl l{wnctt.lw6mp1wG, llwppbpflCiq.fl wpqbumf'IG wCimbruwl.f 
LtJObLm hbtnuwCipnl[ tl.fnLnq.flw~bu llwpmfl 2wm LUflUlLUl'}flWOpObJl 
WJUOfl wGllpgmGwl.f hCi WfltnWpliCi, wCiq.wll CihflQliCi 2ml.fw1mll: 

Ublf'lwl.fwCiw2Gn11hllwG [!Cipwgpmli pmJL mpl[w6 Lnlf12 tlflfl~mll
Cibpfl, WflUlWl'}(llllPJWCi flCimbCiuflt.lwgllwCi liwl.fw1111wl.ff1 L. w11111mOw-
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l[bmmpJwCi wCil.fllwCi, gwCipwmw11w6mpJmGCib11f'I m wCiwuCiwq.Ltuwpw
Ciwl.f'1 l.f11tSwmllwCi, th'1liGwl[n11t.lw6 l.fwnmgqw6pw1tJCi mb11w2wpctbr'1. 
q.Jm11wUlCiUlbump1wG qwpllwCi q.flmwl.fwG hwliwl.fwpq.tJ Lf'ILmqliwCi, 
ll2wl.fwpm1uhr'1 pbpewml[mp1wG, wCiwumCiCibpti liptnwml[mpJwCi 
wGl.fllwCi hbUll.WCiQm.t q.1mriwlllCimbuwl.fwCi lipbppGb11f1 WflUlWl'}JlnL
pJmG[! 1986-88 pp. hwlibliwmmpJwlip 1995-97 pp. l.fpl:iwlllqbg 33,5% 
l.fwll 454 llLJ1'l 1111wllnt.l (wrumuwl.f 1.2) : Pwgfl WJI'}, pw11llpwpctb11 wCiwu
Ciw~whwl.fwG WflUlW'l(lWCip'1 mbuwl.fWJlWJ1 l.f2fln[! 57,5-!ig ti2wt.l 48%-'1: 

ti11w4w0 ~whwG2wrl.fti Cil.fwmliwlip wptnW'lfltlW6[! 2Wlll wtlbLti 
Lf'lnpp t hwgwhwlll'1l.f'1 (38-40%), liuwlipbpptJ (25-28%), l.fwpGwlipbpQfl L. 
04.wlipbpQf'I (38-40%) q.6nt.1.: 

1wgwhwm'14f1 WflUlWl'}flnLPJnLCi[! llzlllw~bu !'1 pwt.lwrwrbLm 
~wpbCiw1tiG. wnwt.lbL L.u' [!Cil'}hwGm11 ~whwG2wplf[!, n11G wllbGwhw
llbuUl hw2t.lw11l.fub11nl{ UjWflbGf'I hwliwp wnw2fll.fwJmli l.fl.fwqlifl 500-600 
hwq.m, ubplifl hwllwp· 60-70, wGwuGwl.fbrifl hwuwri· 2m112 400 hwq. tn 
l.fwll uG11hwCim11 ~whwCi2w11Liu· wt.lbLl'l QWCi 1 llLCi m: CG11hwGpw~bu 
2WUl gw6p t pb(lpWUlt.lnLPJnLCi[!" 16,4 g/hw: 

4w11mn:Pf1Lf1 W(lUlW'lflnLpJmGG wlipnri2w~bu pwt.lwpwpmli t 
u~wnliwCi UjwhwCi2wfllfl! L. Gbplim6l[mu t uflwJG pwpl>flWJldbp 
ub11liwgm: 

PwCi2w11bribCi'1 w11mw11pmp1mG[! ~whwCi2wrl.f'1g gw6p t: Ubl.f 
hbl.fmwrfl pbflpwml[mpJmOG [!Cil'}wlibCi[! 172 g t, nru l.fpl.fuwl.ff'I wuq.wli 
q'12mli t 1985 pl[wl.fwCi'1 liwl.fwp11w4'1Ci: 

'llmmriGbpf'I L. tuwrinri'1 Wf1UlWl'}f1WCiQ[! pwl[wpwpmli t ~whwCi-
2WJ14'1 40-60 %-[!: luf'lutn gw6p t 'lJlWCig pbJlQWUll{mpJmCi[!: ubplfWJmliu 
libl.f hb4mw11'1g umwgl[mli t 45 g ~mmri L. 61 g tuwrinri: 

~wlf'lwqwGg gw6p t liufl m llt.lf'I WJ1UlWl'}f1WUQ[!: 8w6n t Gwl. 
l.fwpf'I wpmw11pwu11u: U1uop l.fntlbflf'I llf'12f1Ci UlLUflbl.fwCi 4wpGw
ml[mpJmG[! l.fwqllmll t [!Gl)wllbG[! 1600 l.fq.: 

q.JnL'1WUlCiUlbUwl.fwG llpb(lQCibpfl WflUlWl'}flnLPJWCi WJU UjWJliwGGb
flnLli hwCi(lWUjbUlmp1wG gwCiQWUlWflWOnLpjnLGCibJl[! 1991 p. hwlibliw
UlnLPJWlip l.fnl:iwml[bL bG 79, 1 hwq.hb4mwpnl{ L. uGrihwCimp wnllwlip tfl 
llzw44hL 148000 hw l[wnhLwhnri: 

1wul.fwGwL'1 t, nri GliwG ~WJliwGCibpmli gw6p ~bUlQ t Lf'IGfl Ciwl. 
q.JOLl'lWUlCiUlbuwl.fwCi lipbppGbpf'I WflUlW'lflnLPJWG blfWllUlwpbpmpjmOu: 

1w0(1WUjbUlmpJWO 3440 q.Jmriwgtiwl.fw(i UlOmbumpJmCiObpmli 
[!CimpwCipw1f'IO l.fwpq.ml. l.fwmwpl[w6 ung'1nLnq.'1w4wG hwrgmliGbpf'I L. 
lllCimbuwq.f'llllwl.fwO hhtnwqnmmp1mGGbf1'1 Wfll)JmGpGbfl[! gnLJQ bG 
Ull[bL. nn h!iliGwl.fwG q.JmriwmCitnbuwl.fwG lipbpQCibpf'I L. hmliQf'I Wfll.JlW
'lflnLPJWCi bl.fwllu;wpbflnLPJnLCi[! ribnl.u tu'1ulll gw6p t (wrumuwl.f 1.3) 
[2] 
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Urynwwlt 1.2 

Q1mrzwmlim/iuw/jwli Wf1tnWflf1nLPJWli tlw/jWf1flWl/f! =/w1wumwlif1 
hWliflWUf/itnmpjmlimtJ (1986-1999 pp) 

UUjJ1WU!!P wGtlwGmil[I 
1986-

1990 1995 1996 1997 1998 1999 
1988 

~wgwhwtnplj,hwq.tn 326 271 263 329 258 326 301 

liwJ1lim:jlpL, hwq. tn 256 212 428 420 360 440 414 

PwG2wribri.bG,hwq. tn 569 390 505 505 369 400 449 

'lltnmri.. hwq. tn 200 155 146 157 109 127 88 

tuwri.nri.. hwq. Ul 208 143 155 159 108 106 115 

Gw!!wflp t'iwlJuribri.. 118 - - - - -
hwq. tn 

o tuwtunm, hwq. lil 10,9 1.7 0,01 0,02 0,04 0,2 

tunrqbGp, hwq. tn 50 - - - - -

Liwp, hwq. tn 572 442 428 431 435 458 466 

Upu, hwq. tn 111 98 48 46 49 51 56 

:Jm, ilLG hwtn 621 501 198 192 198 219 326 

Pmrri. tn 4208 2785 1463 1368 1309 1270 1311 

1998 p. hwilwriflbLP 452 346 309 315 278 
qubrntl. ilLfl'l flflUJil 

Ul'].JnLUWltnLl:i pbnL.J.w6 Lni.lJWtGl:ipCi wLtuhWJLnn["lbCi gmJg t:;[J LnWLPU, 
np gWCiQWLnWflWOnLpjmCiul:iriti 1 hl:i4LnWf"lti Liwl:i Q.JnLl'].WLnCiLnbuwLtwG 
LibCil'lWCit'ICibpti l:iblt Q.Ltull hwzl.j_nLI_ uLnwgL.J.nl'J. LnWf"lbltwG qmLn bltwl:imLn(! 
2Wln gw6p t: t;pb CiltWLnll mGl:iGWCiQ, np hwzL.J.wpltCibp[! ltWLnWfll.l.bt t:;G 
wl:ipn11.2 hwl:iwtuwnCi WfllnWl'lflWUQP 100 % WUjflWGQWJUnLPJWCi hwl:iwri. 
tiuLt ppwL.iwCiml:i 1996 p. tipwgLl_bt t hwgwhwLntiltti' 20, LtwpLnn~titti' 34, 
pwu2wrib11.bCi'1' 53, tuw11.n11.11· 66, UlLnll.'1' 57, l:iup· 69, LtwptJ' 27, <lllti· 24, 
LL Pfll'lll' 33 %-[!, WUjW UjWpq t l'lWnCiml:i, np Q.JnLl'J.WLnCiLnbuwLtwCi 
WfllnWl'lflnlf:}jWG L/rntuhwLnmgl:iwCi gw6p l:iwltWfll'lWlt[! ill tupwCiml:i WJU 
riJmnml:i ltWUlPLnWLti LibCiLnnnuwgml:in. hl:iLnLLwpwp LL wpq.btwltml:i t 
hnnti 2mltWJl1 <lLLwLl_nril:iwCi m q.JmnwgtiwLiwCi LnCiLnbumpJmCiCibpp 
!Wl/lbpp OUlLnlll:iwtwgl:iwCi q.nnooupwgCil:ino: n1.uLnl1 Q.JnLl'J.WLnuLnbuwLtwu 
WfllnWl'lllnLPJWG LnGLnbuwLtwG Wf"ll'lJnLGwL.J.bLnmpJWG pwri<lpwgliwCi 
hwl:iwttifl l:iti2ngwnml:iCil:ipo· L.J.l:iriwl:izw4l:iwCi l:iCipwhwllwLtwriq.ti hqnpm
PJnLGCil:irill q.nriowriltml:i[!, Wf"llnWl'lf"lWltWG LL LnbtuGti4w4wCi UUjWUW["l
Liml:iCibpp pwpbtwL.J.ml:i[!, Cil:if"lQPCi WQ.J1WJ1WJpCi zmltwJp UlWZLnUlWCiL.J.w-
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6mpJWCi WUjWhm.J.nu:i(!, wpLnwhwCil:iwCi 6wLl_wtCil:ipti wLl_btwgml:io, 
hwpLtwJpCi LL 4.WflltWJPCi UUjWULnWLl_np UjWJl:iWCiCibpp ULnl:il'].OnLl:i(! LtwpLLnn 
CiwtuwUlWJl:iwCiCil:in bCi tuGrmn wnwnLiw htJl:iCiwhwpgl:inll tmOl:iwCi 
hwl:iwp: 

Urynww/j 1.3 
Q1mrzwmlim/iuwqwli hfltlliw/jwli tlplif1plilif1/1 L hmtlpfl Wf1tnWflf1nLPJWli 

/i[/wtlmwp/if1mp1mlif! hwlif1WU/litnmp1wli q1mrzwgflw/jwli 
mum/iump1mulibf1mtl 1996 p. 

1 gbumubflp hwztlntl PbJl!!W- 1 hw {qLtuP) hwz- t.ljw-

UJ1lilWl)J1Wlnb- rrwgllw[i 
tntlnLPJnLLI[l 4n4 qmm bljwllmtn illilW-

UUl)WilbG[I 
qmtn (Llpbrw- pbrm-

uwljubfl[I 
6wtuubJ1[1 

Llp2pG bljw-
tn4nLPJnL- hwq. uuu PJnLLI[I, 

qpG[I ilmtn Gn), q l)JlWLl rinLWJl % 

~wgwhwmplj 5452,0 8999,9 3547,1 17,7 62,8 157 65 

Liwr1nn:PrL 4683,0 7044,5 2361,5 132,0 311.7 779,3 50 

Pwu2wrbri.bu 2689,2 2816,9 127,7 200,5 25,6 64,0 4 

PnutnwGwjpG 4139,0 4500,0 361,0 181,7 65,6 164 8 

'lltnmri. 2372,4 3445,5 1072, 1 48,8 52,3 130,8 45 

tuwri.nri 3810,7 5500,0 1689,3 75,0 126,7 316,7 44 

Upu tnwtlwrp 45637,4 60000,0 14362,6 3,5 50,3 125,6 31 

Liwp 6985 10000, 1 3105, 1 15,25 47,4 118,4 44 

PmJ11) 70882,2 69882.3 945 2,4 - 1 

:Jm 22750 26000 3250 91 hwm 0,3 0,75 14 
{hwq.hwm) 

PbpL.J.w6 LnL.1.JwtCil:ipp L.J.l:iptm6mpJnLCi[! LL gwop bltwl:iLnwpbpmpJWCi 
UjWLnriwnCibpp muml:iCiwuppmpJmCiCibp[! hwCiq.bgCimli bG hbLnLLJWL 
l:iqpwltwgmpJmGGl:ipti· l:izwLtwpnLJul:ipti pbflQWLnLl_mpJmGo gwori t. 
nrinLlhbLnLL !l:iCi LitiriwnLl_ml:i wq.pnLnbtuGtiLtwLtwG UjWhwG24.n11. 
lil12ngwnml:iGl:ip[!, wCiwumCiGbpp lipl:ipwLnL.J.mpJmCi(! gwori t, nrinL.J.hbLnLL 
Ujwhwu2t..J.n11. Lil:iriwLnl:iuw4Gl:irio pwgw4wJml:i l:iCi, muLnti Ltiwnctl:iQ !bG 
Lil:iriwL.ipt..J.ml:i LL l:ipwctwl:iwGw4 qnnwCiwuCiwpmctwL.iwG l:iti2ngwnml:iGl:ip 
!l:iCi 4tiriwnt..J.ml:i: 'lriwGg tiriwLiwGwgliwG q.np6ml:i LiwnLLnn CizwGw
LtmpJmG mGti tunznri WUjf"lWGQwJtiG LnGLnbumpJmGGbriti <lLLwt..J.nrinulo LL 
wztuwLnwGQGl:iriti lil:iQl:iGwjwgml:iG m LnGLnl:iumpJmGGl:iritiG GJmpw
Lnl:ituGti4w4wG liwLnw4wnwrimli(! l:ibQl:iGwJwL.iwG ltWJwCiGl:iriti 4wl:i 
ubl/lwLtwCiwzGnriht..J.w6 Q.JnLll.WLnGLnl:iuwL.iwCi Lnl:ituGtiLiwJll hwllwLnbl'J. 
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oqinwqn116liwG n111.tt 4nm.ljl:i(lwgtiwJti litJ2ngnt.J.: UJutnl:irt 2win 4w111.tn11 
G2wGw4mpJmG mGti Lljl:iinw4wG hnt.J.wGwt.ln11mpJnLGQ qnGl:i u4qpGw4wG 
2112wGmli: 

Unw2w11t.J.w6 hw(lgl:i(lQ LnL6l:iLnL Li mritJGl:i(lQ huinw41:igGl:iLnL 
GUjwtnw4nt.l tnl:irtl:i4wgGl:iG_p ul:ilfiw4wGw2Gn11ht.lw6 qJmriwinGinl:iuw4wG 
inl:ituGti4wJti t.lti6w4ti liwutJG [155]: 

1986 - 1990 pp. QGpwg_pmli tnW(ll:i4wG litJ2tiG hw2t.J.nt.l hWG(lW
Ujl:itnnLpjnLG l:iG wnw_pt.J.l:iL Li tnGtnl:iumpJmGGl:i11tJG hwin4wgt.J.l:iL tnW(lpl:i(l 
liw4Gti2Gl:i11ti linin 1000 tn(1W4tnn(1, 100 hwgwhwinti4wJtiG 4nlipwJG, 350 
qmpwG, 350 lfitu11tii. 150 2W(1QWQWG Li WJL qJnLrtWtnGtnl:iuw4wG 
inl:ituGti4w: ,wG(lwUjl:itnmpJmGmli Gl:i114wJmliu oqinwqn116t.J.nrt qJmriw
inGinl:iuw4wG inl:ituGtil!wG htJliGw4wGmli W(llnWrJ(lt.ll:iL t tun(lh(lrJWJtiG 
litJmpjWG lil:i_pl:iGw2tiGw4wG qn(16W(1WG[1l:i11mli: 

1998 p. hn4tnl:ilipl:i(ltJ 1-ti rJ(lnLpJWlip hwG(lWLljl:itnmpJmGmli wn4w 
p(lpm11wt.ln11 Li wGtit.J.wt.J.n(l in11w4inn11Gl:i11ti 82 %- Q, hwgwhwinti4whw
t.J.w.Q 4nlipwJGGl:i11ti 77, 4l:i11whwt.J.w_p 4nlipwJGGl:i11ti 83, tn(1W4tnn(1WJtiG 
4gwuwnl:i11ti 75, qmpwGGl:i(ltJ 73, 2w11_pwgwGGl:i11ti 72 Li LljW(1W(ltnWGJm
pwg11tJiGl:i(ltJ 77%-Q LljWtn4wGmli ttiG qJmriwgtiw4wG Li qJmriwgtiw4wG 
4nLl:i4tntit.l inGinl:iumpJmGGl:i11tJG, 66%-Q. liwuGwt.J.n11l:igt.J.w6 «Uq11n
Ulljwuw114mli» Li «Pl:i1111timpJmG» inw11w6w2112wGwJtiG pwg pwdGl:iinti-
11w4wG oG4l:i11mpJmGGl:i11tJG: 

qJmriwgtiw4wG Li '.jll:i(llil:i(lWJtiG inGinl:iumpJmGGl:i11ti. inGinl:iut.J.w11nri 
WJL umpJl:i4tnGl:i(ltJ t.J.6w11mGw4mpJWG pwgw4WJnLpJWG LljWtn!Swnnt.l 
tnW(ltJGl:i(l 2w11mGw4 it'l pW(lliwgt.J.l:iL qJmrtwtnGtnl:iuw4wG inl:ituGtJ4wG, 
n11ti 2/3-Q 2whwqn116t.J.mli t 12-17 tnW(lnLQ wt.J.l:iLti: ra11pm11wt.ln11 Lt 
wGtit.J.wt.J.n11 in11w4inn11Gl:i11ti hwliwlljwinwutuwGwpw(l 31,3 Li 38, 1%-Q 
2whwqn116t.J.mli l:iG 22-27 tnW(lnLQ wt.J.l:iLti. hwt.J.w_pw4wqlitJ litJwJG 2, 1%-G 
t pnriw114t.ll:iL 1984 p. hl:iinn: 

,wG(lWLljl:itnmpJmGmli wn4w inl:ituGti4wJti (wG4wtu ul:ilfiw4wGm
pJWG ~l.ttJg) UW(l.QtJGmpJWG liw4W(lrJW4Q litJWJG t.J.l:i112tiG lil:i4 tnW(lnLli 
ti2l:iL t. tn(1W4tnn(1Gl:i(ltJGo' 6,2, pl:inGwtnW(l wt.J.innlil:i_pl:iGwGl:i(ltJGo' 3,5, 
hwgwhwinti4whwt.J.w_p 4nlipwJGGl:i11tiGo' 6,0, 4l:i11hwt.J.w_p 4nllpwJGGl:i11ti
Go' 14,8, tuninhG~tiiGl:i11tiGo· 2,8%-nt.J.: 

Sl:ituGti4w4wG llti2ngGl:i11ti ti11wt.J.ti6w4o Li WlljwqwG QWJtnmG 
LljWtn4l:i11wgGl:iLnL hwllW(l pl:i(ll:iGQ hl:itnliJWL tnt.l.JWLGl:i(l[! (Wf'l.JnLUW4 1.4 ): 

qn116nrt inl:ituGti4wJti uwhllwGwlfiw4 _pwGw4ti Li uinl:irt6t.J.w6 
qJmriwgtJw4wG tnGinl:iumpJmGGl:i(ltJ lll:i6 pt.J.tJ hl:iinl.twG_pnt.J. G(lwGg lltJwJG 
llti lfin.Q(l liwuG wlljwhnt.lt.J.l:ig ul:ilfiw4wG liti2ngGl:i11nt.J.: UUjwhnt.J.t.J.w6m
pJWG gmgwGti20 4wqllmli t. in11w4inn11Gl:i11tiGo' 3,64, hwgwhwinti4wJtiG 
4nlipWJGGl:i11tJGo' 0,2, 4l:i11hwt.J.w_p 4nllpwjGGl:i11tJGo' 0, 18, tn(1W4tnn(1WJtiG 
4gwuWJLl:i11tJGo· 1,61, qmpwGGl:i11tiGo' 0,87, lfitu11l:igmgtJiGl:i11tiGo' 0,52, 
2W(1QWgwGGl:i(ltJGo' 0,36, tuninhG~tiiGl:i11tJGo' 0,5, hwt.J.w.Ptii-llWliLl'liGl:i-
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11tiGo' 0,35 %: UtiwJG qJmriwgtJw4wG inGinl:iumpJmGGl:i11mli l:irtw6 
in11w4tnn(1Gl:i11ti hwliwl(lllwG hwllw(l L(lwgmgt'li wGh11wctl:i2in l:iG 6439 
4gwUWJL. 8786 qmpwG, 9908 lfitu11tit 10326 2W(1QWQWG, 4039 tunin
hG~tii. 4494 hwt.J.w.Ptii-liWliLl'li Li WJLG: 

Ul]}nwwq 1.4 

QjnLflWU1fiU11JUWqWfi U1/J/ufi/11./WJ/1 t//11fWl./f! hWlif1WUJIJU1nL{JjnLlimt1 
wn 01.01.2000 p. 

Q1nu1wuiCiuibuw4wCi Un4w UWflt>~Ci uibtuCip- Uwrit>pCimpJwCi 
uibtuCip4wJ~ wCi4wCinul[1 QwCiw4u 4WJP QWCiW4[1 uin4nuu 

Sriw4uinriCibfl 12532 9023 72 

PbnCiwuiwri w4uimlbt>bCiwCibfl 13059 9794 75 

QmpwCiCibfl 3581 2650 74 

Cwf1QwgwCiCibfl 1602 1135 74 

LmL[U1~4wumriCibfl 1937 1414 73 

Sriw4uinriwipCi 4gwuwnbfl 5899 4542 77 

Ul:i_pl:iGwin11w4tnn(lwJtiG hwt.J.w_pw4wqlltJ t.ll:i11wqtJGllwG qn116mli 
11m4w rictt.J.W(lnLpJmGGl:i(lQ htJliGw4wGmll UjWJliwGwt.J.n11t.J.w6 l:iG inl:ituGti-
4wG 2whwqn116nrt umpJl:i4tnGl:i(ltJ :PtiGwGuw4wG umri hGw11wt.ln11m
pJmGGl:i11nt.J., Gl:i(lllm6t.lnrt litJ2ngGl:i11ti pw(l~(l qGl:i11nt.J., qJmriwinGinl:iuw-
4wG UlljWUW(14mllGl:i(ltJ nLn(ltntJ hW(14WJtiG QWrtWQW4WGnLpJWG wG4w
tnW(lnLpJWllp: 

qJnLrtWtnGtnl:iumpJWG Gjmpwinl:ituGti4w4wG llwinw4W(1W(lmllGl:i(1 
Li UlljWUW(14mllGl:i(1 4winw11nri «Uq(lnULljWUW(14mll» Li «Uq(ln.Qtilitiw» 
"l<I>PQ-ti hqn(lmpJmGGl:i(lG m hGw11wt.J.n11mpJmGGl:i11G oqinwqn116t.J.mli l:iG 
8-10 inn4nunt.J., 4in11m4 Gt.J.wql:iL l:iG G11wGg 4nrilitig ti11w4wGwgt.J.nri 
GJmpwinl:ituGti4w4wG litJ2ngGl:i11ti Gl:i11411mliGl:i11ti. UlljWUW(14mliGl:i(ltJ Li 
6wnwJnLpJmGGl:i111'1 liwinmgliwG 6wt.J.wLGl:i(1Q: 

qJmriwinGinl:iuw4wG lil:i_pl:iGwjwgt.J.w6 w2tuwinwG_pGl:i11ti Li Gn11n
qmliGl:i11ti uw4wqGl:i(1Q, n11nG_p litJinnul mGl:iG hl:iinwqw pw(l~(lwgliwG, 
2win ril:iLll.QnLli LljWtn!Swn l:iG riwnGmli, n(l litJ 2W(1Q qn(16QGpwgGl:i(1 
wnhwuw11w4 il:iG 4winw11t.J.mli 4wli 4winw11t.J.mli l:iG ~l:in_pnt.J.: ,w114 t 
G2l:iL, n11 lil:i_pl:iGwJwgt.J.w6 w2tuwinwG_pGl:i11ti uw4wqGl:i(1Q inwinwGt.J.mli l:iG 
lil:i6 uwhliwGGl:i11mli: Y.w11ti ti11w4wGwgliwG t.J.w(l~WiWlfiQ inwinwGt.J.mli t 
5-8, 4mLtntit.J.wgtJwG' 2,5, hwgwhwinti4ti gwGeo· 1,7 wGqwli: Quin 
n11mli, ul:ilfiw4wG inl:ituGti4w mGl:ignri umpJl:i4tnGl:i(1Q qinGt.J.mli l:iG wt.ll:iLti 
W(ltnnGJWL LljWJliwGGl:i(lmli, _pwGti n11 tumuwlfimli l:iG hw114l:i11 m 
tnnL(l.Ql:i(l t.J.!Sw(ll:iLmg: 

17 



qJnL'l.Wl11Cil.11bUnLPJWCi CiJnLPWLnbtuCih'-lwL.iwCi tlWl.11W'-!W(lW(lnlll-
Cib(lp Li. W(ll.11W1'l(lW'-1wCi UUjWUW(l'-!mtlCib(lp Cibn'-lw 4.h6w'-lh lJ.b(1LnL-
6mpjnLCi[! gmm t LnWLhU, nn Ci2LJ.w6 nLn(lLnmtl onwtuCirihn t LnbtuCih'-lw
L.iwCi LJ.bnwqpCitlwCiCi m11.11.LJ.w6 CiUjwLnwL.iwJpCi 611wq11b11h tlzw'-lmtl[!, 
UjbLnwL.iwCi w2wL.igmpJWCi QW'l.WQWL.iwCimpJWCi 611wq11wi.J.n11mtl[!, 
LnCiLnbuwL.iwCi Li. onbGurinwL.iwG L.iwnqwi.J.nnmtl UjWhwCi2n11. hptlGw
tuGrih11Cib11h LnL6mtl[!: 

tLCibLnlJ. wnrih h11wi.J.p6w'-1pg, qJnL'l.Wl11Cil.11buwL.iwG W(ll11Wl'l(lnL
PJWCi PW(lbLwlJ.tlwG tuGrihnGb(lG bG. 

- pWQWl.11(1W'-!WCi Li. '-1wqtlw'-1b(1Uj~W'-1wCi wztuWLnWCiQCib(lp p(lW'-!W
Ciwgmtl qJm11.wgpwL.iwG l11Cil.11bUnLpJmCiGb(lp L.innUjb(lwgpwJp' hnll.[! 
hwtlwl.11bll. oql.11wqn116bLm m11.11.mpjwtlp, 

- wCitlzw'-1 Li. l.11CiLnbumpJmGGb11hG UjWLn'-1wGn11. UjWhmuLnwJpCi 
hn11.b11h hw24.hG :j>b(ltlb(lwJpCi LnCiLnbumpJmCiCibnh [!Cil'lLWJCitlwG m 
hqnnwgtlwCi UlWJtlwGGbnh ul.11bll.6mtl, 

- hwCi(lWUjbLnmpJmGmtl b11.w6 qpLnw'-1nCiuLn(lm'-11nn11wL.iwG Ujn
LnbCigpwLh hCiw11wLJ.n11mpJmGGb11h oqLnwqn116mtl Ljlngnw~wljl Li. 
tGb11qwtuGwJn11.wL.iwG LnbtuCih'-lwL.iwG tlh2ngGb11h Ul.11bll.MWG Li. hWCi(lW
Ujbl.11nLpjmGmtl GnwCig qwGqLJ.w6wJpG W(ll.11Wl'l(lnLPJWCi L.iwqtlw
'-lbnll.ltlwG hwtlw(l, 

- qJnL'l.Wl.11Cil.11buwL.iwG LnbtuGhL.iwG 2whwqn116n11. unLpJb'-!LnCib(lp 
tlpwi.J.nnmtl tlwuCiwqpLnwL.iwG L.innUjb(lwLnplJ.Gbnmtl, tlpwLJ.n11mtlGb11mtl 
L.iwtl tlpmpJmGCib(lmtl, Li. GnwGg tlh2ngni.J. LnbtuGh'-IWJh hwtlwLnbll. 
wnriJmCiwlJ.bl.11 2whwqn11MwG hnwL.iwGwgmtl, 

- UjbLnnLPJWCi w2w'-1gmpJmCi[! CiJmpwLnbtuCih'-lwL.iwCi tlp2ngCib11h 
Cib11'-111tlwG, l.11CiLnbumpjmGCib(lpG ulljwuw11'-1n11. '-1bCil.11(1nGCib11h LPW(ldbg 
L.iwqtlw'-lb!lUlllWG qn116mtl, 

- qJm11.wgpwL.iwG Li. :j>b(ltlb(lWJhCi LnCiLnbumpJmCiCibnhCi CiJmpw-
LnbtuGhL.iwL.iwG tlWl11W'-1W(lW(lnLtlCib11h Li. UUjWU(l'-!mtlCib(lp qn116mG 
hwtlwL.iwncih <IL.wi.J.nnmtl, 

- l.11Cil.11buwL.iwG onbGurinmpJwG '-1Wl11W(lbLwcin11MwG tlh2ngni.J. 
Cin(l LnbtuGhL.iwL.iwG tlh2ngCib11h Cib(ltlmMwCi m 2whwqn11MwCi tupwCimtl, 

- :j>b(ltlb(lWJhCi l.11Cil.11bumpjmCiCib(lpCi W(ll.11nCiJWL UjWjtlwGGb(lnlJ. 
CiUjwLnwL.iwJhG b11'-1w11wLnli. LJ.wnL.iwJhCi nbumnuGbnh l11(1Wtlwrinmtl, 

- Ol.11W(lb(l'-1(1JW Li. l11bll.W'-IWCi pGLJ.bul.11n(1Gb11h Cib(lq(lwlJ.mtl hWl.11-
'-IWUlbU qJnL'l.Wl.11Cil.11buwL.iwG tlpb(lQCib(lp LJ.b11wtl2wL.itlwCi Li. W(ll.11W
hwGtlwG CiUjWl11W'-lnlJ., 

- hwnL.iwJpG QW'l.WQW'-IWCimpjWCi LJ.bnwCiwjmtl qJnL'l.Wl11Cil11bUW
'-lwCi W(ll.11Wl'l(lnLpjmGG wlJ.bLh 2whmpwpb(l l'lW(l<ICibLnL Ci'-1Wl11Wllmtlni.J., 

- rinLnwgpwGbnh Lnbugni.J. UjbLnwL.iwCi '-IWUlPl11WL Cib(11'l(lnLtlCib11h 
hnwL.iwCiwgmtl: 

Unw2wri11LJ.w6 tuCirih11Gb11h LnLMwCi 2Gn11hh4. hn11.Ci m qJm11.w
l11Cil.11buwL.iwG LnbtuGh'-lwCi hwtlwLnbll. oqLnwqn116n11. L.innUjb(lWLnplJ. 
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tlpmpJmGCib(lU Li. wnwG<lpCi :j>b(ltlb(lWJpCi LnCiLnbumpJmCiCib(lp tlb6 tlwuu 
hbnwCiL.iwnmtl L.imCibCiwCi p(lbCig ubljlwL.iwG LnbtuCihL.iwCi m L.iriwnCiwG 
tlbgbCiwJwgtlwG pw11<111 tlwL.iwnriw'-1 mCibgn11. pCigCim(lmJCi umpJb'-1l.11Gb11: 

<Dn(l<I[! gnljg t LnWLhU, nn. WJCimwtlbCiwJCihlJ.. LnCiLnbumpJmGGbnh 
W(ll.11Wl'l(1Wl.11btuCih'-IW'-IWCi UUjWUW(l'-!tlwCi wnwlJ.bL W(ll'lJnLCiwlJ.bl.11m
pjmCiCi wUjwhnlJ.LJ.mtl t, b(lp WJCi '-IWLnW(llJ.mtl t tun2n11 <lbnCiwnL.impJmG
Cib(lp L.in11.tlpg' tlbgbCiwjwgtlwCi tlp2ngCib(l[! LibCiLn(lnCiwgLJ.w6 <IL.ni.J. 
oqLnwqn(lObLnlJ.: 

Qjflll]WU1UU1llUUJ[/WIJ UJf1U1WTJf1nLPJWU PWflllf wqtlwlJ fllf]/llJ 
Qjflll]WU1UU1llUW[/WU UUfUIUW{l[/tlwlJ [//JIJUJ{lnlJIJb{l/1 UU1/Jf]UnLt11J t: 

qJnL'l.Wl.11Cil11buwL.iwCi UUjWUW(l'-ltlwCi LibCil.11(1nCiCib(1Ci wlJ.bLh 2Wl.11 
hCiwnwLJ.nnmpJmCi L.imCibCiwCi LnbtuCihL.iwL.iwG tlp2ngCib11n4. qpGlJ.bLm. 
rinwCig tuGwtlgp m CinnnqtlwCi qn(lO[! pw11<111 hptlgbnh LJ.nw riGbLm. 
pCidbCib(lWLnbtuCih'-lwL.iwCi m tlbtuwGpqwLnn(lwL.iwG L.iwrinbnni.l hwtlw
L!llJ.bLm tlp2ngni.J.: 

UUjWUW(l'-!tlwG '-lbCil11(1nGCib(lp tlb2 L.iw11n11. bCi tll.11CibL Gwli. «Uqnnu
UjWUW(l'-!nLtl» Li. «Uq(lngptlpw» 'fl<DPQ-h l.11W(lW6w2112wGWjpG Gnnnq
tlwG tlwuCiwqpLnwgLJ.w6 Li. [!GrihwCim(l CizwCiwL.impJ wCi wnhbuLnwCing
Cib(l[!, LnbtuCip'-!wCi Li. WJLCi: 

u2LJ.w6 '-!bCiLn(lnCiCib(l[! hCiw11wLJ.n11mpJmG '-!LnwCi Gwli. 
wnriJmCiwlJ.bl.11 2whwqn116bt, nnwL.inLJ. CinnncibL hn Li. LJ.b11nhh2JWL 
pCigCim(lnLJCi umpJb'-!LnCibnh LnbtuCih'-lwL.iwCi tlp2ngCib(l[!, hnwL.iwGwgCibL 
UjWhbuLnwtlwub(lp, LJ.wnbLWCiJmpb(lp, QUWJnL'l.b(lp, UjW(lW(ll.11WCiJmpb(lp, 
pmCiwgptlp'-!Wl.11Cib(lp Li. WJL CiJnLPWLnbtuCihL.iwL.iwCi tlh2ngGb11h tlwLnW'-IW
(lW(ltlWCi OWllWJnLPJnLCiCib(l: 

UJl'l m11.11.mpJwtlp, hwLn'-IWUlbU U(lli.tll.11JWG tLJ.nnlllWJh b11'-111Gb11mtl 
hW(ljnL(lWlJ.n(l l.11W(lpCib(lp [!Cipwggmtl hwtlwn Li. CiUjWl11W'-!WULWQ 
w2tuwLnwCigCib(lp m Cib(ll'l(lnLtlCib(lp 2Cin11hh4. tlb6 hw2n11.mpJmCiGb11h bG 
hwubr UJl'l b11'-111Cib(lp Ljln(l<ICi muwCibLh t, Ujbl.11Q t mumtlGwuhnbL 
LJ.b11Lm6bL Li. Ul.11bll.6wqn116wpw11 Cib(l!'lCibL: 

1.4. Puwqwtfwnf1 hfltluwhw{lgbfllJ, liUfWUJWl/lJ Li fmtftlwu 
mqftubfll! 

qJnL'l.Wl.11Cil.11buwL.iwCi W(ll11W1'l(1Wtlp2ngGb11h (hn11.h. wGwumGGb(lp, 
2hCimpJmGGb11h. LnbtuCih'-IWJp) ubljlw'-1wCiw2Gn11hmtlpg hbLnn qJm11.w
l.11Cil.11buwL.iwG W(ll11Wl'l(lnLpJmCiCi wCiL.itlwCi bqnhCi hWJl.11CilJ.bg' ubljlw'-1w-
Ciw2Gn11hi.J.w6 Ljlngnw~wljl hn11.w'-1Lnn(1Cib(lp, wCiwumCiGbnh GLJ.wq 
<+LtuWQWCiW'-lh Li. W(ll.11WQpCi w2tuw11hh hbl.11 '-IWUlb(lp tuqtlwG 
UlWJtlwGCib(lmtl hGwnwLJ.nn ~tn wq(lnLnbtuCih'-lwL.iwCi Li. qnnLnbtuGhL.iwL.iwG 
wCih11wdb2Ln tlh2ngwnmtlCib11 wCig'-!wgCibL, nnh UjWLn6wnnLJ. '-!Ln!lm'-1 
[!Ci'-!wi.l tl2wL.iwpnLJub11h pb(lQWLnlJ.mpJnLCi[!, wCiwumGGbnh tlpb(lw
LnlJ.mpJmCi[!, LJ.w11bLWhn11.b11h qqWLh tlWU[! l'lW(l<IWCi wCioqLnwqn(lObLh. 
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tiuLJ puwljwu tumnhUJf\Qubru m wrmnw4.WJflbflQ 2mum4. LJ11wnuwu n! 
L4timwuti pwrbLw4.liwu w2tuwmwugubfl !lllWubLm L... wul.Jwrq. 
oq.mwq.nr6bLm UjWm6wnn4.: 

'flbmmpjwu hn4.wuw4.nflmpjWu ubrgn lllWfltiubrti Qupwggmli 
l.JnLbl.Jmti4. L... tunrhr11w1tiu mumbumpJmuubrti Obng pbrw6 q.Jm11.w
mumbuwljwu mbtuutil.Jwu 11wrObL t wnwuOtiu liwr11l.Jwug ubljlwljw
umpJmuQ, nrnug hqnr mbtuutil.Jwu !bu oq.mwq.nr6mli (bupwrLJ4.mli t 
QWJQWJliwu m pwrniwl.Jwu liw2ti), tiul.J liuwgw6o · pbflpbnu4.w6, gwuti 
nr «6brwgbL» bu, liw24.bL. !bu 4.brwLJwuq.u4.bL L... 2mmn4. uwtuLJtiutig 
ctwnwuq.4.w6 lib6wgwuwlj m hqnr wlipn112 q.Jm11.wmumbuwljwu 
mbtuutil.Jwu 2wretig 11ntru Ljq.w: SwufJJwl; tnWf1/1fJlif1/1 [JfJpwgpnuJ 
l;mmwt;t/wtf tnlifufJ/1/;wfJ lWf1p/1g f/fllf1U qwfmg hlimn tllif1 U/litnmpfnLfJ[J 
lif1/;Wf1 tnWf1/1fJlif1 :P/lfJwfJuwutliu /1 t//ltfwl;/1 l/1 L/lfJ/1 wfJhf1Wdli2m 
pwfJwl;mp1wup fJnf1l! dlinp plif1lit: '-lbr2tiu mwrtiubrtiu wrmwuwh
liwutig ubrl.Jr4.w6 uwhliwuwljlwlj q.1m11.wmuml:rnwljwu mbtuutil.Jwu 
wq.rnwrrumuwpbrwl.Jwu hwliwLtirmli !ti LJwrn11 twljwu u2wuwljmpimu 
mubuWL: . 

Uqq.wpuwlJ!nLPJWU QUJOfl q.un11.muwljmp1wu UjWlll6wnn4. uwtu
l.Jtiuti hwlibliwmmpJwlip unLJutiuLJ eti! wrmw11r4.w6 q.Jm11.wmumb
uwljwu lipbflQUbflQ !bu tirwg4.mli, tiul.J lipbrn11 Ljwqliwl.Jbfll4nLPJmuubflQ 
4.brgumli bu 2wm gw6r q.ubrn4. Ljwli eww2ml.Jubr umb11.6mli: 

libfllJWJmliu Litirwn4.n11 hwrl.Jwitiu gw11.wgwljwumpiwu L... q.Jm11.w
mumbuwljwu lipbf\QUbflti tiflwgliwu zml.JwJti pwgwljwjmpjWU UjWLJ16W
nn4. Q.Jnlll.WlllUU1bUWLjwu WflU1W'lflnLPJnLUQ 'lWflClbL t wu2whmpwpbr: 

11 Ljwnw4.wrmp1wu 1999 p. Ull4fltiLti 22-ti Pti4. 255 nrnzliwlip 
hw4.wumpJwu t wrctwuwgbL «Q1m11.wmumbump1wu wrmw11rwmtituuti
Ljwljwu ul.ljwuwrl.Jmliubflti PWflbLw4.liwu liti2ngwnmliutirti liwutiG» 
OflWQ.tiflQ: Qj nL'1.WU1UU1bump) Wu uwtuWf\WflnLp) wu 1999 p. liWJ tiuti 3-ti 
Pti4. 143 hrwliwun4. w111 6rwq.tiro q.nr6mubmp1wu lib2 t 'lf\4.bL: 

,, liwrqbrmli L... trL...wu ew11.wgmli 9 «Uq.rnul.ljwuwrl.Jmli» L... 2 
«PtirrtimpJmu» PPQ-ubrti htiliwG 4.rw umb1164.tiL bu ul.ljwuwrl.Jliwu 
l.Jbumrnuubr: 3mrwewu!JnLfl Ljbumrnuti hwliwr lizwLJ4.bL t mbtuuti
LJwl.Jwu 4.brwqtiuliwu wuhwmwljwu 6rwq.tir: 

2uwiw6 LJwmwr4.w6 nrn2wl.Jti wztuwmwugubrtiu, ul.ljwuwrl.Jliwu 
nLnrmti 4.til'lwl.Jo ubrl.JwJmliu wupw4.wrwr t: r mwrpbflntpJmu 
wrL...limwb4.flnl4wLJwu L... U'fl1 bfll.Jrutrti. wztuwmwugubr !bu mwr4.mli 
liwuuw4.nr liwr11LJwug linm q.mu4.n11 m !Oq.mwq.nr64.n11 Ljwli pbroq.
mwq.nr64.n11 mbtuutil.Jwljwu liti2ngubrti hwliwmb11 oq.mwq.nrMwu 
m1111.mpJwlip: 

ql m11.wm um b umpJ wG uJ mpw m btuu ti Li wljw u liw inw Li Wfl w fl mli
ubrti L... wrmw11rwmbtuutil.Jwl.Jwu Ul.ljwuwrl.Jmliubrti ubrl.Jw 4.til'lwl.Jti 
PWflbLUJ4.liwu ul.ljwmwLJn4. wuhrwctbzm t tirwq.nr6tit mbtuutil.Jwljwu 
4.tirwqtiuliwuu m11114.w6 ul.ljwmwl.Jwitiu orwq.rtrti lizwl.Jmli L... 
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:i>tiuwuuw4.nrmli, Ujbmwljwu w2wLJgmp1wu gw11.wgwljwumpJwu 
orwq.rw4.nrmli, mGmbuwljwu L... orbuu11rwl.Jwu LJwrq.w4.nrmli 
L4whwu2n11 tuu11tirubrti tm6mli, liwrqbrti hbm wztuwmwugubrti 
wztumctwgmli: 

'-lbf\Q pbr4.w6 UjnLpbflQ htilig bu lllWLtiU QU'lnLUbtm. nr 
wfJgmtlWJ/lfJ lf1PWfJmtl WQ/1flW/11JJnLfJwplif1W/;WfJ hwtlw[/1/1/1 QWf1qWg
tlwfJ h/ltlfJwl;wfJ nuz/lfJ l;nnutlif1Wg/1WJ/1 h/ltlwfJ t//1W ulitflwl;wfJw-
2fJnf1ht/wtf hnf/li/1/1 Li q1mrzwmfJmliuwt;wfJ mlifufJ/1/;WJ/1 hwtlwmlirz 
oqmwqnf1tftlwfJ tf/12m dlilif1/1 f!fJtnf1nLPJWfJ /1f1W/;wfJwgmtlfJ t. utlimwl;wfJ 
hnt/wfJwt/nf1nLfJJWfJ fJlif1pn UWf1Qlif1nLU UU/WUWf1/;tlwfJ l;lifJtnf1nfJfJlif1/1 
L/1Wf1dlip t;wqtlw/;lif1utnLtlf!, !Jf1WfJg l;wqtlmtl hwtlwmlirz qnf1tfnrz 
q1mrzwmfJmliuwl;wfJ tlplif1pfJlif1/1 m pwtflnfJfJlif1/1 t/lif1wtl2wl;tlwfJ Wf1tnW
!Jf1Wtlwulif1/1 (dlinfJWf1/;nLpjmfJfJlif1/1) h/ltlfJmtl[!" UU/WUW/1/;tlwfJ l/WJWfJ
{jfi/1/1 hWUWU/WlflWU/uWfJ Ulnflf1W{!WdwfJmtlfJlif1/1 hlitn Wf11]jfllfJWt/litn 
hwtlwqnf1tfwl;gm tlf!: 

um m1111.mpimuubrn4. mwuuiwLJ mwrtiubrti Qupwggmli htiliuw-
4.nr wztuwmwugubfl bu LJwmwr4.bL wztuwrhti pntnr brl.Jrubflmli, hwm
Ljwl.ljbu libfl hWUflWUjbU1mpjwG hwliWfl LW4.wq.nl)G Ofltiuwlj hwu11tiuw
gn11 urt...limiwu l::i4.rnl.4wJti bfll.Jf\Gbrmli, 4.tir2tiu mwu mwrmli' U'fl1 
bfll.Jf\Ubflmli L... tiu!-nfl !Wljln4. uwl... libfl hUJUflWUjbU1mp)mumli: 8w4.ng, 
libfl hwurwl4bmmp)mumli WJ'l m1111.mpimuubrn4. Ljwmwr4.w6 
wztuwmwugubru mubu liwl.Jbrbuwitiu punLJp: UGgbL t wr11bu mwu 
mwrti. uwljwJG q.timwljwunrbu !bu htiliuw4.nr4.bL wugliwu m11.tiubru m 
wnw2wrLJ4.w6 umnrwpwctwumli utirti Wfl'lJ muw4.bm q.nr6mubmp1wu 
pwqmli hwrgbfl: 

'-lbf\Q ZWf\Ul'lf\4.UJ6ti hbm Ljwl.lj4.w6 ubfll.JW wztuwmmp)UJU Ul.ljUJ
mwlju t· 4.bfltm6bL wrmwuwhliwuiwu, w111 p4.mli U'fl1 brl.Jrubrti L... libfl 
h UJUflWUjbU1nLp) UJU Ulr!UJ2W4.nfl mumbumpj muubflti q.timUJWfllllUl'lf\Ul
Ljwu Ljlnroo. =l>bfllibrwitiu mumbumpimuubrtiu mwrwpumJp ul.ljwuwrl.J
liwu 6wnw1mp)muubfl Ljwmwrn11 Ljwqliwljbfll4nLPJmuubrti Ljwnmg-
4.w6QQ, q.nromGbmpiwu tirwl.Jwuwgliwu Ol...bflu m b11.wuwljubflQ L..., 
hwz4.ti wnubtn4. libfl hwuflWUjbmmpiwu wnwuOuwhwmljmpJmuubflQ, 
lizwl.JbL liUJflqWJtiu Ul.ljUJUUJflljliUJu ljWjUJUUbflti, liti2:t>bfllibf\UJJtiu L... 
Ljnnl.lj bf\UJU1 ti4. uljqpmugn4. q.nr6n11 libgbuwmrwLJmnrwJ tiu hw4.wew
l.Jw1w uubrti L... wn 6wnw1mpimuutirti uwtuwq.6br: nrl.4buqti ul.ljwuwrLJ
liwu LJwi wuGbflti L... uz4.w6 6wnwi mpimuubrti q.nr6mubmpJmuo 
ubqnuwitiu pumip !Lirti. pwu4.nrubrti m liwuuwq.bmubflti mctbf\Q 2mr2 
mwrtiu Ltiwrctbg oq.mwq.nr64.bu wnwuouwhwmmlj mzw11rmpJmu 
UjbU1Q t 'lWf\04.ti uwl... UflUJUg l.Jtig l... Uf\UJUQ l.Jn11.litig Ul.ljUJUWfllJ4.n11 
q.1m11.wmumbuwljwu lipbflQubrti m pwljlnuubrti 4.brwlizwl.Jliwu 
wrmw11rwliwubrti uwtuwq.Mwu L... wr11Jmuw4.bm zwhwq.nrMwu 
tuu11tirubrti tmMwuo: 
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't11t.J.w6 GUIWLnWl.jtiG hwuGbLnL L hWtlWUIWUlWUtuwO wnw2w
lllltl.W6 h'1liGwhw11gl:i(l[! LnL6bLmhwliwr Owtuwuibut.J.nul t . 

1. q.Jnu1wgtiwl.jwG L .l>l:ir11ll:i(1WJl1G uiOuil:iump1mG!ib111l hnril:i11G m 
uibtuGtiLJwG t.innU1b11wuitit1. hh!lmG9Gt;(lnl{ hwliwuibri oq.uiwq.n116tiLnL 
C'ILb11'1 W(lllJnLGwt.J.buimpJwli hliliGwl{npnul: 

2. Ubpl:iGwuil:ituGnLnq.pwl.jwG UUIWUW(ll.jliwG 4WJWOGl:i(1'1 uuin11w
pwctwGmliGti11'1 uil:iuwl.jGb11'1. 6wnwJnLpJnLCiGl:i11'1 pfimJpti, Ltintuw11w11~ 
4WL4'1. q.n116mGbmpJwG liwu2uiwpGl:i11'1 h'1liGwt.J.n11nul: 

3. tGl:ipq.wtuCiwJnriwl.jwCi uit;tuCinLnq.tiwOb11'1 nL l.jntlppOwgt.1.wo 
wq.111:iq.wuiGb11'1 oq.uiwq.n11MwG, llb91:iGwCil:i11'1 mOtil{b(lUWLWgliwO, 
WJL[!UU1(1WCipwJ'1Ci tGl:i11q.'1WJ'1 oq.uiwq.n(lOllWCi, hWCi(lWUlbUlnlpJmunul 
Q.JnL'1.WU1CiUlbuwl.jwu libpl:iGwCibp m UjWhnLUU1WliWUb(l W(lUlWll(lnfl 
C'lbnGw111.jmpJmGGb11'1 (q.n116w11wCiGl:i111l) wGhriwctb2uimpJWCi h'1li0w
t.lnpmli : 

4. Ul:ipbOwuipwl.jUln(lWJ'1Ci wq.(ll:iq.wuiCib11'1 li [!fillhWU(lWUlbU 
tlbpbCiwGl:i11'1 hwliwl.jw11q.ti OL4U1'1llWL l.jwqtl[! hw2t.1.w11Lil:iLnL L [!UUlflbLnL. 
w11uiw1111wliwub11'1 l.jwli wnwGC'lflu opJl:il.jlllGl:i(1'1 !Sj12ui uil:iriwpw2tuliwO 
hWliW(l bLwl.jbUlWJpG Gjmpb(lp L briwuwl.jOb(lti tl2wl.jmli : 
={wG(lWL4bU1nLpjmGmtl U1W(1W6mli q.U1WO pnLn(l li2wl.jWpnLJUl:i(1'1 
li2wl.jmpJWG Ul'1L4WJ'1G L l.jnGl.j(11:iU1 uiGuil:iump1mGOb11'1 hwliw(l 
011tiGwl.jl:iL'1 uibtuGnLnq.tiwl.jwG QW(1Ull:iflf1 l.jwqlinul: 

5. Uti2.l>l:i11tll:i11wJtiG litipbGwui11wl.jmn11wJtiO litiwt1.n11mliCib11'1 m 
UL4WUWfll.jtlwG l.jwjwCiCil:ipti hwllWU1WU1WUtuWG UUln(lwpwctwumliGb11'1 li 
q.Jm11.wuiGuil:iuwl.jwCi tlpb(lpGl:i(lp m pwLtinGCil:i(lp tl.ti11wli2wl.jliwG wruiw-
1111wliwul:i11'1 hwliwuil:iri w2tuwuiwGpf1 W(lllJnLCiw4bui 4wl4f1 L n11U1l:iU 
hbuiwqnuinLpJwG opJb4Ln'1 h'1liliw4nrmli: 

6. LmnU11:i(1WLnh4. h'1tlmGpGti11'1 ti.PW t.iwqliwl.jl:i(lll.lt.J.WO lil:ipl:iGw
U1(1Wl.jU1n(lWJhG hwt.J.wpwl.jwJwGGb11f1 L UL4WUW(ll.jliwCi ljtiOui11nuOl:i11'1 
hwtlWL4WU1wutuwG uuin11wpwctwGmllOl:i11'1 hwliwml:iri 2m1120111w 
q.n116mGbnLPJWG L4LWG-q.11w.l>ti4Gl:i11'1 ll2wl.jmli: 
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2 . Q3nt'lUSuStUU4Uu ={O'ltflr t'-1. Sttuur4U3r OQSUQnroUUu 
:;)t'-1.trc urt'-1.USUt'-lfln'flU4Uu m U'fl, tfl4flutrmu t'-1. 
:;)trluUr4ntlJLtrc utr ,uurU'fltsmrasmumu 

,WJWUUlwGti ={w0(1WUll:iU1nLpJnL0mli Q.JOLl'lWUlOUlbUWl.jWO hnrib11'1 
L. uibtufi'14WJ'1 oq.uiwq.npMwG W(lllJnLOwt.J.bui briwCiwl.jul:i(ljl li2wl.jliwO 
UL4WU1Wl.jntl. WJU pwctOnul pb(ll{nLli bG wrL.liU1wbt.J.(lOUIW4WG L. U'fl={ 
bfll.j(lGbrimli wm mririmpJwlip C'lbnppb(lmtlOl:i(l[!, tl.bnLnL6tl.nul L. 
wnw2w1144.nLli bO Cil:iflll(lntliCibf1'1 wlil:iCiwwr111mOwt.J.l:im C'JLb(l[!: 

2. 1. :JJbµtJbµw1/1u tnutnbump1muubµf1 qwqt1wl/bf1uttlwu 
u1mpwmbfuuf1qwqwu pwqwu 

O(lUjbuqti nbwt q.Ciwhwuit.l.ti L. tl.brLm6t.lti libfl hwCi(lWUll:iLnnLPJWCi 
:pbrlil:i(lWJPCi mCiuibump1mOGl:i11'1 qw11q.wgliwO w1111'1 Li hl:inwCil.jW(lWJjlG 
OJnLpwuibtuOtil.iwl.jwCi pwq_wG. wGh11wctbzUl t owOnpwGWL wpuiwuwh
liwOJWCi UlW(lpb(l b(ll.j(10b11'1 ijln(1<1'10 [35, 139, 157, 197] L. WUIW' 
l.jWUlW(lbL l{b(lLnLOWl.jWU hwlibliwmmpjnLUUb(l : 

q.JnLl'lWU10UlbUWl.jwG W(lUlWllflnLPJLUG t.1.w11liwO jlCimbCiutit.I. U1btu
Ontnq.jlw0b(l[! L wOh(lWdbzui liJnLU q.n116nGGb(l[! hwGq.bg(ll:iL bG GrwO, n(1 
U(lLliUlJWCi bt1.11nU1WJ'1 b(llt(10b11mli hwOribu t bl.ibL pmuwpm6nLpJWG Li 
wOwuOwpnL6mpJWO lipbnpub11'1 wt.l.bLgm4'1 oq.Ulwq.n11MwO hjlliGw
tuuritio. tiu4 lib11 hw011wU1bmmp1mOmli L [!011hw011wU1bu tunnh1111w1tiu 
UjlmpJmCimli q.JnLflWLnOUlbuwl.jwO lipb(lpCibflC! U1Whwu2w114'19 li'12Ln 

L4Wl.jWU bu b!'lbL: 
UJUUll:iu, ribnL.u 80-wl.jwO pt.J.wl.jwCiub11'10 libl.j :f>b11lib11C! li'12'1~ 

hwztl.ml. W(lUlW!l(lbL t lipb(lpfib(l. uti!lb(ltWCiflCib(lnlll' 11 ~· 'twOjlWjnLli. 
100, PbLq.tiwJmli ' 88, Ul:i6 P(ltiUlwOtiwJmli' 85, UlJL-mli 79, q.l>={-mli 
64, :ppwOutiwJmli' 40, tuU={U-mli' 14 liw1111m hwliw11: 

U11LlimJWCi tt1.11nU1wJmli 1-2 liW(lll[!. oq.tnwq.n116bLntl. ctwliwCiw
l.jwl.jpg UlbllJOjll.jw, ti 4.ti!Swl.jp t li2w4bL 100-150 hw t1.w11titwhnri. 
l.jb(1Wl.j(lbt3-5 hwqw(l tunq, l.jpbt 80-120 l.jml.: 

bt1.11nU1wl.jwCi b11l.jnGb11mli uibtuGhl.jWJnt.I. hwq.bgt.J.w6nLpmG[!, 
WJutiOpG' ub(lll(lt.J.WO UlbtuOtil.jwjjl pwd'10C! Q.JnLl'lWU1GU11:iUnLpJWG hw
liwtuwnG W(lUlWfl(lWOpti 6wt.J.wtmli hwlibliwuiwpW(l hwtl.WUW(lW!WLP t. 
11,8% l>(lWUUjlWJnLli, litiG!li 14, 7% ujlflb(lLWCiflGbrmli (tuU={U-nul 
tnbtuGjll.jWJP Wfldbp[! q.JOL'lWUlUUlbUnLf}):J.JU hwliwtuwnCi lipl:i(lpjl [!UllhW
Gm(l 6wtl.WLnLli LiwqlibL t 26% ): QjnLl'lWLnOUlbuwl.jwfJ WplllWll(lnLPJWG 
lil:ipbOWJwgliwCi t.lrw 6wtuub(ljl U1buwl.jw(1W(l 42'1nC! l>11wGutiw1mli l.jwq
libt t 38%, utiflb(ltWO!lOb(lmli L. rtnwt'1WJmt:f 45, q.l>={-mli' 44% (tuU={U

nul' linuiwt1.n11wU1bu 60%): 
bl{(lOUIW4WO b(ll.j(lGb(lnLli wq.11nuibtuutil.jwl.jwu LnL(12 lij12ngGb(l bG 

4ti11wnl{nul Q.)0ll'lWU1UU1bUWl.jwO li2wl.jwpmjUb(1jl pb(lj:!WLnt.lnLPJWU 
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pw11a11wgtlwu mri.r1mpJwllp: CDwl.jlml.j tnbuwl.jp gn11bup pb(lQWtnLj_m
PJntu[! 80-wl.jwu p4_wl.jwuub11h 4.b112mll l.jwqllbL t llntnwLj_n(lWUjbu 50 
g/hw, ZWQW(lp lSwl.juf'lbl'].pu[!' 500, l.jW(ltnn'.i>pLPU[!' 350 g/hw: 
,wJwutnwumll hwliwUjwtnwutuwuwpwp. gnpbGpucf 18,2, 2wpw11h 
lSwl.juf'lbri.pu[!' 359, l.jw11tnn:PhLhu1f 124 g/hw: 

'-l.b(1Lm6mpJmu[! gmJQ t tnWLpu, n11 bLj_pnUjwl.jwu bpl.j11ub11p 
q.Jmri.wtnutnbumpJmuu wnwuauwumli t wq.11ntnbl1Jupl.jwl.jwu llp2ngw
nmllub11p pw11a11 llwl.jwpf'lwl.jnLj_, tub11q.wwUjwhn4.4.w6mp1wllp m tubp
q.wqpu4_w6mpJwlip, tnbtuunLnq.pwl.jwu pntn11 q.np6[!Gpwgub11ti hwliWLPll 
llbpbuWJWgnuln4_: 

UJf'l b11Ljpubp[! tnpwl.jtnnpubpp m hwgwhwtnpl.jwhwLj_wp l.jnllpwJu
ubpp hwq.bg4_w6mpjWU llwl.jWflf'lWl.jnLj_ 1988 p. tn4.Jwtubpn4_ pumpw
q.114.mll bu hbtnliJWL l.jb(lUj (Wl'].JnLUWl.j 2.1) [35]: 

Ul'].Jmuwl.jmll pbp4_w6 tn4.JwLubp[! 4.l.iWJmll bu, np Gbpl.jwJmllu llbp 
hwu11wll.lbtnmpJmunul q.Jmri.wtnutnbuwl.jwG ('.j>bpllbpwJpG) tnutnbum
pJmuub11p hnri.wtnwpw6mpJmuubp[! lWl.jlwqwug l.jlngp bu, pul.j tnbtuuti-
1.jwl.jwu llp2ngubp[! (tnpwl.jtnnpubn, hwgwhwtnpl.jwhw4_wg LjnlipWJuubn) 
zwtn QPl bu: bpb hwz4.h wnubup tnutnbump1muua11ti UjwhmutnwJpu 
hnri.bflp Li q.Jmri.wgpwl.jwu tnutnbumpJmuubpp Linri.llpg LQLj_w6 (!oq.tnw
q.np64_nri.) hnri.bnp wnl.jWJnLPJnLu[! Li f'l[lWup :j>bplibpubppu tnpwliWf'l[lbLm 
hGwpw4_npmpJmuGbp[!, WUjw hmJU mGbGp, np lintnwl.jw tnwppGbppG 
tnGtnbumpJmGubp[! Litun2npwGwu: SGtnbumpJmGubpp tun2npwgmliG 
wwutnrlSwuwpwfl Ljl.jwtnwfl4.P uwli l.jnnUjbpwgtiwJp 6wuwUjwphn4_: 
l>bpliwGbpp tun2npwgmll[! l.juUjwutnp q.1mri.wtnGtnbuwl.jwu llbpbGwGbpp 
tnbuwl.jWflWfl Wpdbpp p2bgllwG[!, hbtnliWpWfl Li tnb11Jupl.jWjp abnQ 
pb[lllwu huwpwLj_npmpJWG[!: 'lw 4.LiwJmll bu Q.l>,-p tn4.JWLubfl[! 
(Wl'l.JnLUWl.j 2.2) [197) : 

b4_pnUjwl.jwG bpl.inubpmll wGwuuwUjwhmpJmG[! hplluwl.jwGmli 
l.jbutnpnuwg4_w6 t :jlb(lllb11wJtiu tnutnbumpJmGubpmll: Liwpp wptnw
f'lflnLpJwG rupuwpdbgmll Lj_lSnwl.jwG uzwuwl.jmpJmu mup llm!brp 
l.jwpuwtnLj_mpjWU !Wl.jl[! Li :j>bplibpp m UflW [!UtnWUPQP WGf'lWliGbpp 
wztuwtnwugp putnbuupLj_wgmll[!: UztuwtnwGQp tnbtuGpljwljwG qpGLj_w-
6mpjmuu wUjwhn4.mll bu n! pwpf'l tLb4tnpw'.j>pl.jwg4_w6 libgbuwubpG m 
llbtuwGpqllGbr[!: Um b11Li11Gbrmll mw4_wpwpm6mpJwu pGmpwq.pwljwu 
wnwuauwhwml.jmpJmGubpG bu' llup Li l.jwpp WfllilWf'lflnLPJWu qmq.wl.j
gmll[! llpliumju :j>bpllwjmll Li ubptnutnbUWJpu rumbuupLj_ l.jbflWfl
LnWf'lflnLPJnLG[!: Umll.lbu bu Lj_wpLj_mll uwli llbfl hwupwUjbtnmpJmumll: 

p tnwppbflnLpjmG llbp hwupWUjbtnmpJWU, bLj_pnUjWljWG bpl.jpGb
pmll 2w11muwl.j4_mll bu wuwumGubpp lipbpwtn4_mpJwG pwpapwgnul[!, 
q.Ltuwgwuwljp hbtnqhbtnb l.jplSwtnmll[! Li llpwdwllwuwl.j Gpw hwliw-
1.jbutnpnuwgmli(!: LiwpGw1tiu :Pbpllwubpp gwuwl.j[! 1 o tnWfl4.W [!upwg
Qmll l.jplSwtn4.bL t 40%-nLj_ Li 1985 p. l.jwqllbL t 1378,5 hwqwp: t:;Lj_pnUjw-

24 

4wG n11 n2 blll.iflubrmll 1984-1987 pp. :Pbrllwubriti n11n2 gmgwur2ubr 
pb114.w6 bu Wl'].Jmuwl.j 2.3-mll [35, 197] : 

Ul]Jnww(/ 2 1 

Uputltn]Wfi t;t.jpnUJWJ/1 npnz lif1[/{lfilipmt1 tnpw(/tnnpfilipm/ u hwgwhwtnfl{/w
hwt.jwp [/ntlpwJfifilipnt./ hwqligqwomp1mfip UUb-fl, /UU=ilf-/1 u tllif1 

hWuf1WUJlitnmp1wfi hlitn hwtllitlwtnwo 

Ub6 1w1wuinwCi 
8mgwCi'12Cibp[1 q.'.IJ1 Pp ti-

.'.bpwCi-
'1w!itiw UtJl.i tuU1U 

1988 1998 
inwCitiw 

utiw 

Ub4 ClbnCiwp4mpjwu 
<ciimriwgtiw4wu,:jlbp-
tlbpwJtiG,qJmriwgtiw-
4wu 4ntb4m'14 mumb- 16,3 69,9 27,9 30,2 18,6 3853 680 0,97 
umpJmGubp l.. WJLU) (Lj_Wp~[W 
q1mriwmumbuw4wu hnf\) 
ll'12tiu hnriwmwpw-
6mpimu[I, hw 

Spw4mnpubp (wnwug 1424 525 1526 168,4 4676 2692 13,4 12,6 
wiqbqnpow4wuti l 1989p. 1985p. 1985p 1986p 
hwq. hwm 

1wg whwmti 4 whw4 wp 143 160 34 627,4 751,2 1,4 1,2 
4nllpwiCiubp, hwq.hwm 1983p 

-
1982p 

Spw4mnpub11'1 pwuw-
41! 100 hw ClJnLr[W- 58 12,2 
mumbuw4wu hnriw- 124 28 47 (Lj_wpt- 30 (4,wpt- 2,3 0,42 
mwpw6ntpjmuubp'1 [WhOf\) [Whnfl) 

hw24n4. hwl!l 

Spw41nnp.zw11cttiiub11'1 
hqnpmpJntu[i 100 hw 

277 293 
200 102 0,53 0,48 q1ntriwmGmbuw4wu 540 178 1987p. 1987p. 

hnriwmwpw6ntpJnLu-
ubnfl hw2t.1ml. Cl.md" 

lmtlpWjUGbpti pwGW4[1 
15 1000 hw hwgwhwmti-

28 14 16 21 1987p. 
6,5 10,6 1,4 

ljwitiu gwupubpli hw2-
4n4, hwm 

Uti2'1G pbppwhw4wpti 
tlw4bpbu[1 1 ljntlpw1uti 36 71 63 48 67 154 94,7 165,0 
hwz4n4. hw 

Cuf'lhwum11 wnllwllp wm b11Li11ub11h tnw4.w11wpm6wl.jwu :Pbrillw
Gbpmll pbnG4_w6mpJnLU[! tlblj w2tuw11mri.ti hw24.n4. hwllbllwtnwpw(l llb6 
!t (pwgwnmpJWlip Ub6 P[lptnwGpWJp Li upf'lbflLWUf'lUbflp), pWJQ 2un[lhp4_ 
l!n4.bflp pwpafl llpb[1Wtn4_mpJWU (pwgp PIIlWLpWJpg) wztuwmWUQp 
WfllilWf'l(lnri.wl.jwumpjnLU[! PWflO(lWGmli t: 
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dwtlwuwlf wlftig QUlllwublfwu :pbpllwubpu tirbug l!lbuwlf wnwr 
lllbtuufllfwlllulllbuwlfwu gnLgwuflzubnml Li llbQbuwiwgtlwu llwlfwn11w
lf m.J. !bu qf12mll tunznn :pbptlwubpflu Li hwllwLflriubpflu: qfllllwljwG 
ljwqllwlfb11L4nLpJnLuubnQ. tun11h1111wlllt.1.wlfwu 6wnwimpimuubriu llzw-
1.jnul bu tunnhmp11ubn lllUUlbUnLp)muubnnul tlbpbuwubpfl m tlbj1Jwuflqll
ubpfl nwgtinuwL 4nllL4Lbltlllwt.l.nnllwu nu1rimpJwllp · LtwtutJ.w6 UlUUlb
umpimuGbpfl llwuGwq.fllllwgmllflg, !Wlflbn'1g Li WJL q.np6nuubpflg: 

Urvmuwq 2.2 

Qjnlf[WUIUUlliUWl/Wfi tI/iplifiwfilipfl L. qnpO-flpulipfl wpdliJ?B Q.:b=f-nl/J 

:bbrOwjp hnlJ.WlilWrwompjWli UW4brbu[!, Ubpbuwubrti L. qnroppGbflfl wrctbp[!, 
hUJ llwr41hw 

20-30 2223 

30-50 2095 

50-100 2149 

100-pg w4bLf1 1891 

Um h'1tluwtuu11n'1 mririmpiwtlp hblllWQf1!?'111 mumllGwuflpm
pJmGGl:ip bG ljwmwflbL GllllbflLWUllWQfl q.flLnuwljwGGbflD [35): unwGQ 
t.1.tntm6bL bG bpl.fm tlwl.fwn11wlffl llbpbuwJwgtJ.w6 '.l>bpllbpwJflG 
lll(unbumpJmuObr. npnOQ mGbO :PflOwuuwLtwG lllWf'"lpbfl hGw11wt.1.n-
11mpJmuObp Li llnlllwt.lnriwL4bu llflliunLJG !Wlflbfl[! (30 hw wpnlllwtJ.wm Li 
50 Ltntl) : 

4wlllwptJ.w6 hbLnwqnlllmpimuubnfl hflllwu t.1.riw bqpwlfwgribL bu, 
nr ullwG '.l>brllbf'"lWJflO UlGlllbUmpjnLOGbp[! lllb[uGflljwJntl hwq.bgGbLnL 
11tw,mnul wCihrwctbzm t hw2t.lfl wnGbL hblllliJWL L4WhwCi2Gbfl[!. 

-l!ltUWL LnflL4'1 uiGuibumpjmGGtrimll !L4blllp t Lfluh 40 lj'-llll-flg 
wtJ.bL'1 hqnpmp)wllp Ull1WL.tmn11, ltb11Wfll11WllflnLPJWG hWOWfl wGhpw
ctbzlll bu huOfl!utr Li lflngtutri. 

-ublflwljwG ltgntJ.'1 hu6'1! 6bnGlllm t mGbGWL ll'1WJG WJG llbL4QnLll, 
bpb libpbGwJti WlllllWl)!lnriwLJwGmpJmGu hGOh ctwliwGw4 htiliGwt.iwG 
gmgwGhz t, nriu zwui GllwG llluuibumpimGGb11'1 hwllwri m'1L4fllt !t. 
nLulll'1 otmGLnnL t t.1.w116 bL llbpbGwG, llbpbGwt.J.wrifl hblll litiwutiu, 

-lib4 mGUlbumpimumll q.nliwri_p(! 11w2m lllbrtwlflntul:iLm hwllwp 
l/WL4f1l11WL ut111111mll(! 2whmpwpbp !t. Oljwinf1 mGhOWLnt.J. UlbttJutiljWJh 
w11wq. qwpq.wgnLllu: qnllwriph lllbrtwlflntumllo hwqtJ.w11bL4 wztuw
LnwOpGbri'1g t. mulllfl L4blllp !t hwuimlj lllbttJupljw 0 bog pbpbL: 

=twu11wl4bmnLpJmGmtl '.l>b11lll:i11wJ'1G lllULnbmpimuGbrfl 4wqllw
lfb11L4llWG ctwllwuwlf n~ tlb6 mGUlbumpJmGul:ino llll:ituGtiltwJnt.l hwq.bg
ubLhu w111 u4qpnLupOb11G wuh11wctb2m t hwzt.l.h wnul:ir 

26 

Urvnwwlt 23 

UfiwufiwU{whwftwu JJli17tiwfi/J17f1 gmgwfi/12lilif1B n17n2 /Jlff1nlJ/Wftwu 
lif71/{1fili17mtI /, tI/if1 hWuf1WU(liU1fllfJJfllUflLII 

Ub6 rmw- LtH)bfl- .'.hrwG-
'1wjWUU1WU 

8mgwuti2ubrn Prtimw- 'lwGtiw [Wfll')- q:tJ=i 
Gpw LtJW Gbr 

upw 1988 1998 

tutu [!li11hwump 
Clltuwpwliw4[} 1 106,3 72,6 25,7 85,0 41,8 46,1 658 1,40 
.'.l>browJmu 

WJI) ~4nul 4n4br 66,9 38,3 16,4 55,0 26,2 27,0 204 0,77 

4brwhwlil)w41ibriti 51,9 23,3 13,3 23,5 28,1 21,2 679,5 1,75 OW4bpbU(l, hW 

1 hw 4brwhwli11w-
4f1 hwz4ni.1 /utU 2,0 3,1 1,9 3,6 1,5 2,1 0,07 0,80 
ClLtuWL?WliW4[} 

Uztuwmnri.libriti 
QWliW4[1 1 .'.pbflOWJP 2,3 1,5 2.1 1,6 1,6 1,6 24 2 
hw24n4, llw[ll) 

1 w2tuwum11ti hw2-
4n4 4wpuw1tili 4n- 29,1 25,5 7,8 34,4 16,4 16,9 8,5 0,38 
i.lbrifl <utuwpw0w4n 

4wpp UlWfli.IW Wfl-
UlWl)[lnL~JnL0[}.1 hw 
4briwhwu11w4ti 6,6 9,1 4,9 12,8 3,9 6,0 0,66 0,78 
hw24n4, m 

1 wztuwLnnlJ.ti 151,6 141,2 31,4 187,8 68,1 80,3 18,6 0,68 
hw2i.1n4, m 

Uhri hWUflWL4bLnnLpJ mGmll :pt; plll:ipWJhLI lllUlllbumpjmGubph 
GjmpwlllbtuGhlfwLtwu pwqwu WUflWli.(UflbLm Li WJU WflflJnLUWtlbLn 
Oq.Lnwq.npObLnL hwllw(l wuhriwctt2ui t. 

1. u.iwhmuLnwJhO hnrtbfl[! Li !UblflwljwOw2Gnriht.l.w6 wrnlllwLl.wJ
fll:iru wnw2flu hbflptiu t.1.wriC'lwlfwLwlfwu hhllmupubrnt.l b11lfw11wctwliLtl:im 
(llflO!li 20 mwrti) LnWL qw11q.wgnri :pbptlbflWJ'1G LnOlllbumpimuObphO: 
Oq.ubL Li lltiwctwllwuw4 1.4whwu2bL. nriu.il:iuqti L1.w110wlfwLw6 mwriwop
Gbpmll '.l>l:inlibru t.iwlllwrti pnLnri wq.11nlllb[uOf1Ltwt.iwu llti2ngwnmllul:i11G 
wnwtJ.bLwq.nl)G pbflQ UlllWOWLnL Li hn11.ti [twnmgt.J.w6p[! pw[lbLWtlbLm 
hwllwp: 'TlblllQ t :ptpllbrhu wu.iwhnLl.bl nriwltJWL ub11tlwgmnt.1.. hwupw
Jllu u.iw11wnuiwOJmpt11nt.l. pmOw12'1llf1LjwmObpn4 Li wOh11wcth2in pnLnr 
LIJmptrint.I.. ociubt Obnp pbflbLnL pw11C'l11 lipbrwLnm wuwumuutri, 6hzLn 
oq.Lnwq.np61:iLnL 1.jbpwJtiu pwqwu, WL4Whnt.J.bLnL qnnwGwuGwpmctwt.iwG 
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pnLn(l wGh11wctl:izm llti2ngwnnulGl:i(lQ, l.jwqllwl.jl:i111.4l:iL umwgLJ.w6 q.Jmrtw
mGml:iuwl.jwu llpl:i1112ul:i11ti 4.l:i11wllzwl.jmllQ Li ti11wgmllu: 

2. t11Liw11wctwlll.jl:im Li tflnQ(l mnl.jnuw1111mmul:i11n4. LJ.w11l.jl:i(l l.IlWL 
:j>l:i(llll:i11w1tiu muml:iumpJmuul:i11tio· 11114.wo tuGriti11Gl:i11G ti11wq.n116l:iLm Li 
hqn(lWUWLnL hwllw11: 

3. Oq.mwq.n(lOl:iL W(ll.IlWUWhllWGJWU tfln(lCl[! Li l.jwqllwl.jl:i(ll.41:iL 
q.Jmrtwmuml:iuwl.jwG ml:ituGtil.iwJti oq.mwq.n116llwG wlll:iGww11riJmGwlJ.l:im 
Cllil:i(lQ, n11nuQ l.ju1.4wuml:iu q.JmrtwmGml:iuwl.jwG llpl:i(1QGl:i11ti w11mwri11m
PJWG pw11C111wgllwuu, tiG12uw11ctl:i12ti ti2l:igllwGu Li .lltiwctwllwGwl.j, n11wl.iti 
w1.4whnlJ.llwuo: 

22 Q;nuzwtnfitnbuwljwu tnb/ufi/1/jw;/1 oqtnwqnruttJwu d/.,bflf! 
wµt.,tJ1.11wblf f7nU/wltwfi bµljµubµm tJ 

ULIL-mll q.Jmrtwmuml:iuwl.jwu ml:ituGtil.iwG oq.mwq.n1164.mll t 
humwl.j Li lll:i6 W(lijJnLUWlJ.l:immpJWllp: Uwl.jwJG WJri l:i(ll.j(lmll 
hj1lluwl.jwGmll q.n116mll l:iu qw11q.wgw6 :j>l:i11lll:i11w1tiG mGml:iumpJmGul:i11 Li 
WJG tL lll:i6 hn11w1tiu UlW(lWOmpJmUGl:i11ti lJ.(lW, n11u lll:i(l hwG11w1.41:i
UlnLPJWGQ mtil.4114 ~t: Ul:i(l hwu11w1.41:immpJwu hwllw(l 011tiGwl.j l.jw11n11 l:iG 
6wnwJl:iL w11Lillmwl:ilJ.11n1.4wl.jwu l:i11Li11Gl:i11ti :j>l:i(llll:i(lwJtiG mGml:ium
PJmGul:i11l1 lll:iQl:iGwoq.mwq.n(lOllWu Li UL4WUW(ll.jllwG Cllil:i(l[!: Um 
l:i(ll.j(lUl:i(lmll q.JmrtWUlUUll:iuwl.jwu W(ll.IlWij(lnLPJWU hj1llp[! l.jwqllmll l:iG 
uumwul:il.jwu :j>l:i11llwGl:i11u: 'lw hwllw114.mll t mGml:iumpJWG wq.11w11w1tiG 
ul:il.jmn(lmll wlll:iuww11riJmuwlJ.l:im mGmbuwlJ.w(lmllQ, n11u hwumwmLJ.w6 
t zwm mw11tiul:i11ti 1.411wLimtiLiw1nLJ.: PnLn(l :j>l:i(lllwGl:i11ti 80 %-G mul:iG 20 
hw-tig 1.4wl.jwu oq.mwl.jw(l Q.Jmrtwmuml:iuwl.jwu llwl.jl:i111:iu: lll:i(lllWJti 
lll12tiu llwl.jl:i11l:iuu l.jwqllmll t 13, 9 hw, n11ti 4.11w Ll1114. wztuwmwGpwJtiG 
ctwllwGwl.jnlJ. qpw11LJ.w6 t oGriwlll:iuo lll:il.j llw11ri [139, 157]: 

UnwGCltiu l:i11Li11ul:i(lmll :j>l:i11llwul:i11ti oq.mwq.n116l:iLl1 hnrtWJtiG 
UlW(lWOnLPJnLUUl:i(lj1 llti2tiu ~WtflUl:i(lG l:iG. Ul:i6 P11timwGtiw1mll' 65, 1 hw, 
'lwGpwjmll' 30, 7, ll11wGuj1wjmll' 27, 1, rnLWGijj1WJmll' 22, 7, Q:b1-mll' 
16, uj1ijl:i(lLWUijGl:i11mll' 14,5, Pl:iLQ.PWJmll' 14, 1, rl.IlWLPWJmll' 5, 1, 
1muwumwGmll' 4,3 hw: 

U11Lillmwl:iLJ.11n1.4wl.jwu l:i11Li11Gl:i11mll tflnp(l ml:ituGtil.jwl.jwG llti2ng
ul:i11l1 l.jn11Qj1U U1W(ll:igmw(lj1 q.JmrtWUlUl.Ill:iuwl.jwG ml:itl.JGj1LjwG riwnGmll t 
wlJ.l:iLl1 w11mwri11n11wl.jwG, hw11llw11w4.l:im, pwJg Li WJu1.41:iu pwGl.j: 'lw 
:j>l:i(llll:i(lWJtiG muml:iump1muGl:i11tiu, hwml.jw1.41:iu tflnp(l m lll12tiu, umti-
1.4mll t oq.mwq.n(lOl:iL UlW(lpl:i(l CILiti W(ll.IlWUlGUll:iUWl.jWG Li llti2muml:i
uwl.jwu pw11ri Li pwul.j q.Jmrtwmuml:iuwl.jwG ml:ituGtiLiw [35. 187]: 

Pwgti ri11wuj1g, 4.l:i112tiG U1W(lj1Ul:i(lj1G GzwGwLiwLti tflnp(lWGmll t 
Q.Jmrtwl.jwu puwl.j~mpjwu Pl14.u: n~ lll:i6 QGmwGl:il.jwG :j>l:i11llwGl:i11mll 
hj1llGwl.jwumll wztuwmmll l:iG 1-2 llw11ri: 
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QnjmpJnLG mGl:iG ml:ituupl.jwJti oq.mwq.n116llwG l.jnn1.41:i(lwgflw1ti 
mw11pl:i11 C1Lil:i11: Ulll:iGw1.4w11qG t' oqubf hwµt.,w[i :pt;µt1w;f1li, l:ipl:i hwuril:iu 
t q.wltiu WJl'll4tiuti wGh11wctl:izmmpJmG: Utiwctwllwuwl.j, q.nJmpJmG mGl:iG 
tJbpbuw;wljwu Ltw;wuubµ, n11nGp hj1llG4.w6 l:iG tutium wnlimnwJtiG 
l.jwGnGGl:i11l1 4.11w Li l.IlW(lpl:i(l ml:iuwl.jj1 lll:ipl:iGwul:i11n4. u1.4wuw11lfnul l:iG 
:j>l:i(llll:i(lWJ tiG UlGUll:iUmpjmGGl:i11tiG: 

Lmn1.4l:i11wgtiw1ti htilluwl.jwu ml:iuwl.jGl:i(lu l:iG' t/mfuwqwµd 
dwnw;mp;mu gmgwpbµnrz ouljbµmp;muubfl, :pt;µtJbµlibfl/1 t1f1mp;m fifibµ 
t., t1f1wl{nµmt1ubf7 (llwuGwq.j1mwgLJ.w6 pmuwpm6mpJwG Li wuwuGwpm-
6mpJwG UlW(lpl:i(l ml:iuwl.jj1 llpl:i(lpGl:i11ti W(ll.IlWij(lnLPJWU mrtrtnLPJWllp, 
nl:iq.j1nGWL Li WJLU): 

Q:b1-mll l.jwG q.JmrtwmGml:iuwl.jwG ml:ituGtil.iwJti oq.mwq.n116llwu Li 
mGml:iumpJmuGl:i11tiu oq.GmpJmG gnLJg m4.nrt 260 :pt;µtJbµubf7/1 tl/lwl{n
f7mt1libf7, n11nGg l.jwqllj1 lll:i2 llmGmll l:iG pnLn(l mGml:iumpJmGGl:i11l1 20%-u. 
WJUj1GpG QGijq.(ll.jmll t q.)mrtWLI1Gl.Ill:iUWl.jwu hnrtl:i(lj1 oq.mwl.jW(l llwl.jl:i
(ll:iUj1 30%-u: Pwgti ri11wGj1g, oq.mwq.n1164.mll l:iG llnmwlJ.n(lWLL!bu 5 
hwqw11 ltWU/Wf Wnm/1 dwnw;mp;mfifibfT. 

Ll:ihwumwGmll, n11ml:irt wq.(lW(lWJtiG ul:il.jmn11mll q.l:i11wlf2nmll l:iG 
QGmwGl:il.jwG tflnp(l mGml:iumpJmGGl:i(lQ (l:il141111 pnLn(l q.JmrtwmGmbuw-
1.jwG hwGriwl.jGl:i11ti 76%-Q), lll:igl:iGw1wgllwG 6wnw1mpJmGGl:in l:iG 
l.jwmw11mll wnwlJ.l:iLWL4l:iu q;mrzwmfitnbuwljwu /ut1pw[/ubf7f!, j1G~1.41:iu 
Gwli q;mrzwtnfitnbuw[/wu Wf7tnWfJf7W[/wfi ljnnU1bf7wtnf1lflibf7f!, utbmw
[/wfi tnfitnbump;m uubfl[J, t1bpbuw1.11bfulint nqf1wljwfi [/w;wfilibfl!J." UnwGg 
q.Jmrtwmuml:iuwl.jwG tullpwl.jGl:i11l1 llwuGwl.jgmpJwG, q.JmrtwmGml:iuwlfwG 
llpl:i11pGl:i11ti w11mwri11mpJmuG wGhwmwl.jwu muml:iumpJmGul:i11ti 40%
mll ridlJ.W(l 4Ll1Gl:i(l l.jwll wGhGw(l: Ul:ipl:iGWJWl.jwG OWOWJnLpJmG 
llwmmgn11 Cll:inuw11l.jmpJmGGl:i11ti u1.4wuw11l.jllwG q.mnm ll'12tiG 
zwnwLJ.tirtu 5-6 Lill t: 

ULJ.um11tiw1mll qw11q.wGmll l:iu lll:ipl:iGwm11wl.jmn11w1tiG lltiwt.1.n11-
llwG lll124>l:i11lll:i11w1tiG tJbpbuw;wljwu nf1liqb(T. 'l(lwGp hw2nrtmpJwllp 
q.n116mll l:iG Li umwumll :j>l:iril:i11wL G1.4wum: 

CLJ.l:iritiwJmll q.JmrtwmGml:iuwl.jwu llpl:i11pGl:i11ti w11mwri11mpJmGu ~ti 
ritillwGnLll Gl:i11llm6t.1.n11 w1.411wGgGl:i11l1 q.Gl:i(lj1 ll(lgwl.jgmpJWGQ, n11ti 
hl:imliwGgnlJ. wGh11wctl:izmmpJmG t wnw2wgl:iL :j>l:i(llll:i11Gl:i11ti mdl:i11u 
llj1wLJ.n11l:iL Li qw11q.wgGl:iL l.jnn1.4l:i11wmj1LJ.Gl:i110: 

Sl:ituGtil.iwJti llti2mGml:iuw1tiG oq.mwq.n116llwG ctwllwGwl.j hwzt.l.'1 l:iG 
wnGmll. 

- l.I1(1Wl.jmn11Gl:i11ti Li llJmU lll:igl:iGwGl:i11ti wnwlJ.l:iLwq.nLJG pl:inGwt.1.n11-
4.w6mpJmGu (o(lj1Gwl.j, Q:b1-mll' n~ 1.4wl.jwu 500 dwll), 

- m11wl.jmn11Gl:i11ti Li LjglJ.nrt (l.jwtun4.11) lll:ipl:iGwGl:i11l1 m q.n116j1pGl:i11ti 
pwGwl.jj1 llti2Li 01.4mj1llWL hW(lWpl:i(lnlpjmGo: 1WUU1WLI14.W6 t, n(l lll:il.j 
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m11wl.jtnn11l1u oul.junri. q.Jmri.wmumbuwl.jwu lib,gbuwul:i11l1 w11ctl:i,gl1 
lib6wgmlio pw11l:iLw4.mli t lib,gl:iuwoq.mwq.n116liwu gmgwul12ul:i110. 

- ml:ituul14WJl1 Li. n11w4JWL lil:ituwu11qwmn11wl.jwu 4w1111l:i11l1. lib,gb
uwul:i11l1 Li. lil12ngub11l1 WJ'll.jWjnLpjWU lil12li. hw11wpl:i11wl.jgmpjmu[!: 

Liwtu4.w6 q.Jmri.wmumbuwl.jwu w2tuwmwu,gut11l1 6w4.WLl19 Li. 
lib,gbuwm11wl.jmn11wJl1u 4wJwul1 hqn11mpJmul1g. U11Li.limJwu t4.11n1.4wJl1 
l:i11411ul:i11mli m11wl.jmn11ul:i11l1 wlil:iuwliJ w oq.mwq.n116liwu gmgwul120 
linmw4.n11w1.4bu l.jwqlimli t 400-600 w2tuwmwu.QWJl1u ctwli mumb
umpJmuul:i11l1 hwliw11 Li. 800-900 w2tuwmwu.QWJl1u ctwli' l.jw1.4wlwnml1 
hwliw11: r 11l:i1.4' U11Li.l:iuwu t4.11n1.4WJl1 l:i11411ul:i11mli wm gmgwu1120 
l.jwqlinLli t 700 w2tuwmwu.QWJl1u ctwlil1g wLlbLl1 (uwtu411u q'l1-mli' 11 oo 
ctwli): 

ql>1-mli lil11?U1UU1bUWJl1u l.jnn1.4b11wgl1wu uzwuwl.jWLl1 Wl11)JnLU.Q t 
mwLl1u wuwuuw1.4whwl.jwu mutnbumpJmuul:i11mli Li. wJu Obnuw11-
l.jmpJmuul:i11mli, n11nu,g q.Jmri.wtnumbuwl.jwu lipl:i11,gul:i11l1 w11tnw1111m
pJmu[1 qmq.wl.jgmli bu WJL w2tuwmwu,gul:i11l1 hbm: 

rll1WLl1WJnLli 17,5 hwqw11 q.JnLl'J.WU1UU1buwl.jwu Obnuw111.jm
pjmuub11l1 m4.JwLul:i11l1 muml:iuwl.jwu Lll:i11Lm6mpJmuo gmrn t tnLlbL. n11 
tnutnbumpJmuul:i11l1 78,6%-o 11l1limli bu oq.umpJwu lib,gl:iuwJwl.jwu 
w2tuwmwu,gul:i11 l.jwtnw11l:iLm hwliw11. tnumbumpJmuul:i11l1 43%-u mubu 
libl.j tn11wl.jtnn11. lil1WJU U1Utnbumpjmuub11l1 23%-u mubu 1.4w11w11tnw
UjnLpwg11l1i Li. u11u411i lib,gl:iuwul:i11. hwql14. 10%-[I' hwt.lw,gnri. tnttuul14w: 

ql>1-mli, CLl.bJgw11l1wJmli Li. U4.utn11l1wJmli h11wtnw11w44.mli bu 
q.Jmri.wmutnl:iuwl.jwu tnl:ituul14wJl1 6wnwJmpJmuul:i11l1g oq.tnLlbLm 
hwtnm4 1.4w11pl:i11wl.jwu wliuwq.11l:i11: 

Sw11w64.w6 t uwli. tnl:ituul14WJl1 hwliwtnl:iri. oq.tnwq.n116liwu 
«htuf1uwfiw{/wfi 1/mfuoqfimp;mfi>> OL.o: =iw11Li.wuo hw11Li.wu11u ctwliwuw-
4w4.n11 oq.umpJmu t gnLJg tnwLl1LI 11ct4.w11 1111w1111mpJmumli (wnwuO
uwgubLnLl tnl:ituu114w Li. pwu4.n11wl.jwu met): UJu 4w11nri. t l.jwtnw11Lll:iL 
pwuw4.n11 1.4wJliwuw4.n114.w6mpJwlip: Um 11l:i1.4,gmli l1ui1.4bu tnl:i110. 
WJu1.4bu tL Ll.w110wl.jwL1J (hw11Li.wu[1) tnl:ituu114w4wu lil12ngul:i111J 
hwliwtnl:iri. oq.tnwq.n116l:iLmg w4.bLl1 2wm oq.mtn bu utnwumli (,gwul1 n11 
lil:i,gl:iuwJwl.jwu ctwlil:i11u tctwu bu uummli), ,gwu l:ipb u11wugl1g 
Jm11w,gwuiJm11u mul:iuw11 wm mbuw411 ublflwl.jwu lib,gl:iuw: 

=iw11Li.wuwl.jwu i.J1ntuoq.umpJnLU[I lil1 ,gwul1 :j>l:i11lil:i11ul:i11l1 hwliw
OwJumpJmuu t lib,gl:iuwul:i11l1 hwliwml:iri. q.uliwu m 2whwq.n116liwu 
hw11gmli: Um tnbuw411 i.J1ntuoq.umpJmuo 1.4whwu2mli t w4.bLl1 m2w11l111 
L4Lwuw4.n11mli Li. hwtnml.j linmbgmli :t>l1uwuuwl.jwu hw11gl:i11l1u: 

1Jb[1tlb[1fib[1/7 tlfltul/n{1nLU[J tl/7pll1fill1liUWJ/7fi hfltlp/7 l/{1W: 
U4.Utn1111WJnLli pwqliwpl14. :j>b11lil:i11wJl1U U1Utnbumpjmuub11 w4.bLl1 2WU1 
tnl:ituul14w oq.tnwq.n116mli bu :j>l:i11lil:i11ut11l1 l.jwliw4.n11 lil1w4.n11liwu 
lil12tnuml:iuwJl1u hl1li.Ql1 Ll.11w [192]: Ul1w4.n11liwu wu11wliul:i11l1 lit6 liwuo 
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ub11l.jwjWgumli t 01.4ml1liWL hqn11mpjWU ctwliwuwl.jwl.jl1g lib,gl:iuwul:i11, 
n11nu.Q hwu1111uwumli bu l111bug ul:ilflwl.jwumpJmuo. liJmu wu11wliul:i110 
lflntuhwtnmgmli bu lib,gbuwul:i11l1 w11ctl:i,go: Cun11hl14. WJ'l tnbuw411 
hwliwq.n116wl.jgmpjwu, lil1nLPJWu JnLl1W.QWUiJnLl1 wu11wlil1 hw2nri.Ll.mli t 
Ll111Ll lib.QbUWJWQUbL 1111 U1UtnbumpjWU w2tuwtnwu,gul:i110. wul.jwtu u11w 
lib6mpJmul1g Li. w11tnw1111wl.jwu 6w4.WLl19: 

Ul12tnutnl:iuwJl1u hl1li.Ql1 Ll.11w :j>l:i11lil:i11ul:i11l1 lil1w4.n11liwu hl1liuwl.jwu 
ul.jqpmu,gu WJU t. n11 mll.JWL :i>t11lil:i11l1 wqwm lib,gbuwu oq.tnwq.n116mli bu 
lil1w4.n11liwu liJmu wu11wliul:i110: Um w2tuwtnwu,gul:i110 l.jwqliwl.jl:i111.4mli t 
lil1w4.n114.w6 :j>l:i11lil:i11ul:i11l1 l.jnri.lil1g outn114.w6 l.jwnw4.w11l1w: 

'flbtn.Q t u2l:iL, n11 unLJul1u4 lil1li.umJu l:i11411mli 11ct4.w11 t tnw11pl:i11l:iL 
tnl:ituul14wJl1 oq.tnwq.n116liwu lil1 OL.o liJmul1g: 'l11wug wu4.wumliul:i110 
tnw11pl:i11 bu, 11u4 w2tuwtnwu,gl1 1.4wJliwuul:i110· lintn: UJu1.4bu, U4.utn11l1w
Jmli q.n116mli bu lil1liJwug oq.unri. Li. q.1mri.wtnutnl:iuwl.jwu tnl:ituul14wu 
hwliwtnl:iri. oq.tnwq.n116nri. lil1w4.n11mliul:i11, n11nu,g inLubu pw1111 q.Jm
ri.wmutnbuwl.jwu tnl:ituul14w. WJL Lll:i11gumli bu Ll.w110w4wLnLPJWlip [35] 

Ul12tnutnl:iuwJl1u hl1li,gl1 Ll.11w q.n116nri. lil1w4.n11mliul:i11mli tnl:ituul1-
4wJl1 oq.tnwq.n116liwu tnutnbuwl.jwu w1111Jmuw4.l:itnmpJmuo Obn,g t 
pl:i114.mli 2un11hl14. lib,gbuwul:i11l1 nwgl1nuwL oq.tnwq.n116liwu, lib,gbuw
JWl.jwu 6wtuul:i11l1 l12l:igliwu, tnl:ituul14wJl1 w2tuwmwu,gl1 pw11l:iLw4.liwu, 
lfln,g11 Li. lil1211u tnutnl:iumpJmuul:i11mli w2tuwtnwu,gul:i11l1 L1111Ll lib,gbuw
JWgliwu 2un11hl14.: <Dn,g11wumli bu l.jw1.4l1tnWL Ubl11)11nLliubl1[1 tnbtuul11.jWJl1 
Ll.11w Li. w1.4whn4.Ll.mli t w4.l:iLl1 nwgl1nuwl w2tuwtnwu,gwJl1u q.n116oupwg: 
1btnwq.w liwuuwq.11tnwgliwu mri.11n4. w1.4whn4.Ll.mli t w4.bLl1 pw11011 
Wl1U1w1111nl'lw4 WU n Lpj n LU: 

Ul12tnutnl:iuwJl1u hl1li.Ql1 Ll.11w tnl:ituul14WJl1 oq.tnwq.n116mli[1 tnw-
11w64.mli t wnwLlbLWL4bU WJUL411Ul1 w2tuwtnwu,gub11l1 Ll.11w. l1Uil411Lil1.Q bu 
hwgwhwtnl1411 m 6ri.nml1 hwt.lw,gmli[I, bq.l11.4tnwgn11bul1 4WLUnLli[!, 
1.4w11w11tnwuJmpl:i11l1 m 211114 q.nliwri.pl1 g11mli[I, tunmhwll.W.QIJ Li. WJLu: 

U4.utn11l1wJmli lil1w4.n11mliul:i11u w1111Jmuw4.l:itn oq.tnwq.n116mli bu 
ni lil1wJu q.Jmri.wtnutnbuwl.jwu, WJL uwli. 211uw11w11wl.jwu tnl:ituul14wu, 
t4nLnq.11w4wu hl1liuwtuu111111ul:i110 Lm61:iLm hwliw11 uwtuwtnl:iu4.w6 uw11-
,gw4.n11mliul:i111J Li. WJLu: l>l:i11lil:i11ul:i11l1 lil1w4.n11mliul:i110 huw11w4.n11mpJmu 
bu tnWLl1u LnLOl:iL wu11wliul:i11l1 ctwliwuwl.jw4.n11 wuw2tuwtnmuwl.jmpJwu 
l.jwli hwuq.utnl1 hw11gl:i110: 

ql>1-mli wm1.4l1ul1 lil1w4.n11mliul:i110 hWJtnul1 bu tlbpbfiw;w{/wfi 
£Jfil/bf1mp;mfi wut.lwumlint.l: 'l11wug lil:i2. n111.4l:iu l.jwunu litnumli bu 
lil12l1u Li. tun2n11 :j>l:i11lil:i11wJl1u tnutnbumpJmuul:i110: Qul.jl:i11mpJmuo 
hwliwtnl:iri. Obn.Q t pl:i11mli pw1111 Li. pwul.j ml:ituul11.jw: Qul.jbpmpJwu 
wu11wliul:i11l1 01.4tnl1liwL ,gwuwl.jo hw24.w1144.mli t 2-3: Ul:iqnuwJl1u 
oq.tnwq.n116liwu pwul.j tnl:ituul14w Obn,g pl:i11l:iLm 11l:i1.4,gmli (lul.jbpmpJwu 
wu11wliul:i11l1 Pl1Llo u1.4wtnwl.jwhw11liw11 bu q.tnumli wt.ll:iLwgubL, 
hwugubLnLl lil1uili. 5-6-11 [187): 
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££ 

: Llq1J1Jlure1u1Jmt)munlmtn l)mt)mt) 
-1.jl)njqm 'l l)mt)mnl)m1Jl.j¢ '1Jmtim1Jmdmpml.ll.j Llti ?u pulq1J1Utl1JiH ml.lp 
Lll.j '51.jt.Jql)IJ1Ure1ut.Jupml.lm1]4 l)mre1ulnt.Jqt)mtibmt) tJfm 1 tJlUpmbo timtJl)m 
Ll1ur?1Jmamu1ur Ljt)mdtinJ Ljt)mlul.lu 'punl.jtnnrn :Llmtimll 1Jmti5mtil.lm6 
iu IJmtibuLlul) mt.JI] tJluLlt) 11JlUf61upmml)mnjnmmmtn 11 lll.lqmml)mt)mlflqn 
Ljrmti41JnJqm Lll.j 1 tJlUIJtJ mlJ tiiufftnqu tirm '3qtJ Lltibmt) Ljt)mdtinJ 
lqlJUltJ 1 l.lul.lmt) LlqtJLlq¢ ~rn15mt)l)m5 'Llm51flmtimtll)m Ljlflm? QQtl ?u 
pulql.lm51p :ml.j5ml.j5unm 1 tJlU1Jmnl.jtl1Jm4 llt11uuupml.jtJ Ljnl.jtnurm puanqm 
l)mt)ml)mdmpmt.Jl.j tJlUfml.jnlJ mt.Jq; :Llql)l)lU re1unqUll)Ul 1Jl.jrml.lqtJLlq¢ 
Ll1urum4 LjlJma Llti 11?1J4ti 51.jt)mfl)nmm Ljl)ma Llti IJQ t11ut)Llbtl1Jll 
tJlUtibmt) 51Jql.ll.j al)mLl1J :tlq!Jf]mdpnj !)mpf]m!Jmnful/1 t/fml]t/!Jn/!JS 

:lmml.jtnmt) 
l)mt)mlflqn 11 (%L '£) ml.j5mmuu '(%£9) t)Llmp 11mml.lmt)Llq ·51.jLlq1JLl1urd 
-um aql.lq 1 lqpl.lmmmt) llt11uuupmnl)ml)l.j¢ LjLlql]pl.jmmLlqlnuui, 

:ml.lp l)mtilJb LjLlql)5u31.jtJ l)mt)mt)Ljl)njqm l)mtitJmltimLlqp 
LjLlq1JaLlqetJ l)mt)mnqm1Jmml.11ufb tJlUIJQLlmu IJQ 1)1uf61uutimZ1u QQtl 
LILlql)pl.jmmLlqlnuut) ufm t)ml)mtJmpml.jf) :?Ljbl.lmt)mtimll 1Jmt)mmm41)m 
Ljlqpm 54-08 'Llql)LlmblJm OL '?Ljl.l5mdl.lmtiub 009 '1Jm5maumZ 006 '?LjQIJll 
009 'Llq1Jm1JqffqtJ ampm4muuumnj 09 'Llq1J?Ljampm4-?l.jltimti IJl.jrmeqe 
-mlflml)mlb 006 'Llql]l)fmdtiutJ ampm4Llqt) 5ml)bml)al)Lj 06£ 'UQIJUUUl 
-t)ml.lm Ljlqpm 54-009 '(p1u·Q 9£ ~ ll1J1uf61uuub4 1J434ti) LlQIJIJfmdtiuti 
1Jl.jfmt)Ljmm4m6m4 009 ·1quqd IJQ at1qQ l1Llq1Jpl.jmmuqtnuut) ·e L86 ~ 

:Llmtimll 1JmtJLlqdat1qQ (Llql)Llumt)mum 
11 UQIJl)fmdtiut"J ampm4Llqt) lU 1]l.jrmt)Ljmm4m6m4) Ljfmt)Ljl)njqm Ljl.lqlflm? 
-ml.lbq QQtl 1 lqLltJLlqlJ LILlql)5u3LjtJ LI-% a LjLlq1Jpl.jmmLlqtnuui, 

:1 lq5mQQt1 
Ljlmt)ml)mll) llll.j1Jm51u5 ti rm ·ee 666 ~ 11 886 ~ 't11uuu UIJiJ :Llmtimll 
Lltimtll)m l"J!:ltJ Ljpl.jmml.lqlnuut) t)l)mLl<t; ·bm4 v 11 ll1Jmt1LltJLlq1J lmml.jlnmt) 
ti1Jml.l¢ ·bm4 06 pupzm4 Ljpl.jmmuqtnuut) t)qtJ 1 tJlUIJmnjnmmmln 
-mtimll lit.Ju 't)IJmLl<I; tJLllti £' ~ IJQ lqnnjmQ Llmtimll IJmtilJb Ljfmt)Ljl)njqm 
1Jmt)mnqm1Jmml.11urb l1Llq1Jpl.jmml.lqlnuut) Ljrml.jnlJmLlq; ·e L86 ~ 

:ll1Jmti5mQqtJ 1Jmti1Jb Ljrmt)LjlJnjqm 1Jmt)mnqm1Jmml.11urb 
1 lql.l5qb1Jm4 ll51m t)1ul.lmt) LjLlq1Jpl.jmmLlqtnuui, :dtimre1u5t)ml)nmti 
iu5ml.11urb Llmbm4 09l 'Llq1Jpl.jmml.lqtnuut) tnl.jmml)mtJIJ Llmbm4 
9'U nqtnml.lupmmuti IJQ t11upt)Llmpzm4 tiiurml.jnl)ml.lq; nt11urmt)Llq'1 

:Llmtimll l)mtiLluflm'lQ Ljpl.jmml.lqtnuut) 
1Jiure1upmlr1u6 tJlUl)mmn 11mq41ul)rm ·mq4 Ljbl.lmt)m1Ju1Jmti IJ4ffl.lq1J 
11 l)mreiul.lllml)Ul)mt) IJl.jrmtnl.jm IJQ tJlUl)meul)mQ aul.lonjml) OIJmU'l 
:tJLlmti v 1 tJ1Up31Jm4mtn Llmtim4 IJmtiQllqmn Ljpl.jmml.lqtnuui, 

: a uq IJ 1Jiure1u1J 
-rmQmLlmm l.lu5m3mum IJQ t11up9ml dtimreiuutlmlJUIJmti QmlJlUUIJLI 
Ljpl.jmml.lqlnuul") :llal)mmmnjlm mt.JI] lqlnl.lqt"Jmtibmt) IJQ l.lul.lmt) OIJUUU 
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· m up LjLlqlJIJl u rem ti m IJ, uu IJ LI (Ljbl.ju u ti Ljpl.jm m Ll q In u u ti) I.ju q IJUln Ljpl.jmt)m 
.51Jmt)tJLlmti dtiiunj 4ti 11m1J nqln?IJl.j '1Jmf61u4mmnp dtimtimmt)IJ 51)mrti4ti 
.4Llq1JtJmlll)m ~ 9mti1Jt144 ll1J1ure1uq1J1u9Llub Ljpl.jmmuqtnuui, 

:tJlUl)mmnm4q111 tJlUfml.jnl)mLlq; lq5mmn 1 tJlU.Q 
-mumm IJrml llt)mnqm nrm 1Jmt19Llubmmbo l.lqmmtim4 Ljrmti41JnJqs :t.lq!J 
-/11/mmtlq/nuul] !Jmp.ptlubmwbo t/fml]t/!Jn/!JU1 !)ml]mnqw!)wmlnufb 

:1 tJlUplJmpmd lit.Ju ·er1u4mZ 11m1J 
IJQ tJlUIJQIJlU 11Hm 'mml)qt1 IJmtimtimLltJ Llmtim4 Ljlmml.jlnmt) 9mpLltJLlq1J 
11 Ljl.lq1Ja1Jmmmnjlm Ljt)mnqm Llulud .LlQIJtJ1ULlm51p IJQ tJlUIJmmn l)rml.jti 
?u lluql.lqmmtim4 l)mfeiuLlql"JIJiJ :ll1J1uf61ul.ll.11u 1Jmtim1Jt144 l)mf61uq!J 
-1u9Llub l)mre1ul.lql"J1Jll 1Jmt)ml.lq1Jul.j5t)m 1 tiiulul.lu lit.Ju '1J1uf61u?Llmp 
IJQ tJlUlnl.lqt"Jmtibmt) lJLJqt.Jqmmtimt :LlmtJm4 lUlqmmnjlm mt.Jp Lj-m4 00V~ 
IJlUfemLlml]ll mmbm LjLlq!]mlJqaqtJ 1 t11upu4mtnm IJUU '1Jmfmt)mampm4 
1Jmt)mfm1JqffqtJ IJmtimlflqn tiiul.lqd 1 auqQ ll!]1ura1ul.lql"J1JiJ 

: 1Jmre1uuml.lm1JQ1Jm4 
Lj?Llmpmumt) mnll Llq!Jal)mmmnjlm Ljt)mnqm Llqdl.lmm l]ql.lmmmt) 
11 LjtJmp Ljt)mlul.lu !Jm!Jmrmt)Llq!J 1 amqln Lja!Jmmmnjlm l1Llq!]51.jt)ml)nmti 
1]mf61uuqt)!]ll .4Llbm!]fmQmtim4 urm Ulni) :!]mnjnmmmlnmtim4 1J4Llbmo 
-rmQmtimll 9mpa1Jti aul.lonjm!J mq4 Ljl.lq1Jl.lummnjlm 1 ~nupLlmmQLlmp 
lla!JmmmnjZn :Llmtim4 LjLlqlJa!JmmmnjZm Llulud ll1J1ure1upmm1Jmnj 
-nmmmtn pl.jl.ll tJlU1J5Llqp 1 ml.lp Lll.j !]?l.jl.lmpmumi, :dtimtimmt)!J LjLlqlJ 
-1Jiure1unqm1Jm uup!Jmb tiiutibmt) Lll.j 1)1uf61utnl.lqt"Jmtibmt) 1Jr1ul.liu1Ja1Jl.j 
nqtnuu nl.jlmb 1 nqtl1Jm4 ll1J1uf61ul.lql"J1Jll !]mt)ml.lq1Jul.j5t"Jn :pumqt) 
-timP Ljl.lmm 9 LILlql.lu4mlqLlmp 5!]ql.ll.j tJlUIJQ!]m4 IJQ 1Jmf61ulmt)mQLlmp 
ll!]mre1ul.lqt)1Jll 1Jmt)ml.lq1Jul.j5t)m !JUQIJIJlU re1unqm1Jm IJ4 fmLlqtJLlqq; 

:iHl.jLlmpmumt) 9mpLlm!]ll 1 tJlUpl.lmdb tiut11ul.lmpmt)ql.1 
Ljl.lq9Llub :punLlqtJmti UlU!]m41.l!]ll mlj OOV~ LILlql)!]lUreiu9mLlmU1 
!Jl.jfmuu4 51Jql.ll.j !JQ lqLlupml.jtJ LILlq!]LlqtJLlq<I; .Ll!Jmltn 9mpt)mlti 
mni) :l)q a!]ql.ll.j !]rml.jtJ lll.lql.lqm Ljl.lu '!J7Ufdwt.lqlj!]il !)ml]mt.lq!]Ut/Dl]m 
!]mt)m91udmmud IJQ lq9l.lqmn t11uLlq1J1JlLire1unqm1Jm !Jl.jrmLlqtJLlq¢ 
l~ uu5q1J1u uu4 m4 00£-0l 't11ut)qtJ 51.jLlqbLlmti Ljfml.juqp'.) 

: lt6tl l)mtinJZmd LjLlq1Jm1utimtJq 
'l !Jmtil.lmpmumt) iu Ljl.lq5Llm4 !Jl.jrma!Jmmmnjlm mnll Llqo1J1ure 
-1ul.lqdml.lm4 a1J1upml.ll.jml.lmnmpm4 !JQ t11upmmmnm4 IJQUU!Jmdmpml.ll.j 
1134ti LjLlqlJtimlll)m t11uLlq1JtJ1uuupml.jtJ Ljnl.jtnurn :lluu4 pulqt)mlti 
l.lqmmtim4 'LILlql]!]lUnml)m lU !]ahub !]l.j5qLlupml.jtJ a!]ml.l1J :Llmbm4 6£ U1 
tJlUtibmt) llpl.je 51JmLltJ ·e L86 ~ :pul.jl.11u iulq9l.lqmn Llq!JtJlULlupml.jtJ !]mt) 
-mnqm1Jmml.11ufb .t11u5ml.lulunj Ljl.lq!Jmtil.lq<I; l)mt)mnqml)mml.11urb !J434ti 
11 Llaulfl pm5q1J1u Ljl.lqm tiiurml.jn!Jml.lq; 1Jl.jLlq1J1Jmtimtie !Jmtim-09 

: f6Btl LILlq!JtJlLILlupml.jti !Jl.jfmLlqtJLlq<I; iulqrmum9 Llml.ll.j 
QLlmumnjulfl 11 mlq9Llubmmbo l.lqmmtim4 !Jml"Jl.j!Jnjqm !Jmt)mnqUl!JUl 
-ml.11ufb ti!Jme 'l tJLlmd !JQ!JlU t11u9ml.lmm IJrml tiiurml.jl.lm5rqp'.) 



SbtuuJll.Jwu LJintuwuw4btm tutlpwl.Jubpnul QuflQ.f14l[w6 :J>bptlbp
Cibpo uJ11)bf1tWUl)Cib11mtl 1.Jwqtlmtl bu 10, Q.j),_mtl' 25 Li PbtQ.JlWJmil' 
30%: 

j)pwuuJ1w1mli hwzl[wnl.Jt.lmtl t 20 tulipwl.J: LJmQubtlpmnq.mtl 4w 3 
tutlpw4. nnnuQ £!Ul)Q.114mtl bu 1800 wul)wil: 'lnwuQ pwqtlwpumJp 
<'ibnuwnLJmpJmuubn bu, nnnuQ qpwrii.tnul bu 4bnbn'1 uJlinuwgmtlnt.l. 
q.mlwripwlipwnJlg q.nliwrtPQ l)wzm mbriwlJlntubtnt.I. m gnbtnt.l. 
hwgwhwm'14'1 pbf1QWhwi.tw1mt.l Li WJL wztuwmwu,gCibnnt.l: UJI) 4wqtlw-
4blll4nLPJnLUUb[1Q qpwriL{mtl bu Ciwli L{wt'.iwnQnL{ m LJintuw'lnmtlubpnL{: 
t4wtlmmubro pwctwuL{mtl bu wul)wtlubnJlu oum unwug ownw1m
pJmuut11'1 C'1n mbtuuJ14w1nt.l. pb tutlpw4J1): 

Lbhwmnwumtl wuhwmwLJwu W[1LflWl)[lnrtCib[1J1Ci Li :J>bntlb[lWJJlCi 
LflCilflbumpJmCiCibrJlCi Wf1LllWl)f1W4wCi 6wnw1mpJmCiub11i:! tlwmmgi.tmtl bu 
Q.Jmrtwlflulflbuw4wu tutlpw4ut11'1 4wtl 4nm.qb11wlllJlt.lub11'1 2112wuw4-
Cib11nul: 1981-1983 pp. tutlpwLJubnJl tlb,gbuw1w4wCi 6wnw1mp1muubrJlg 
oq.Lflt.lmtl tn wuhwlflw4wu Lflumbump1muub11'1 96, 9%-o: 1985 p. tr4-
nmtl hwz4.wn44.mtl tn 1939 Q.JmrtWLflCilflbuw4wu tutlpbn'1 4nnl.4b
f1Wlll'14.Cib11. nnnuQ mubJlCi LllWf1pbn ownwJmpJmuubn ilwlflmgnri 16443 
1.jblll: 

ti.tnnl4w4wu bn4nubnmtl Lflwnwomtl bu umwgbt Ciwli I/WU/W
t w1ftli qwqtlwftliflU/nLPJnL lilili(lf!: 4wUJWt wnmCi LllbtuliJ14wCi tJtnn6wnm 
OUJbf1Wlllnl1'1 hbll1 l!JlwuJlu 4.wn<'int.l LflWtJlu t :J>b11tlb11Gb11f1Ci: UJu l)bUJQmil 
:J>bntlbro l.jwUJWtwnmJlCi tlmonul t n~ l!JlwJu tlb,gbuw1ti. WJL Ciwli 
L{W[1~WlJWU Li lJlntuWl)llWlJWu 6wtuubnfl hwtlwn: nLUU1Jl lJWUJWLWJJlCi 
6wnwJmp1muo pwu4 t. gwu tlbQbCiwJw4wu 4nnUJbrwmti4.Jluo: PCiw4w
uwpwn. 4WUJWLWJJ1u wztuwmwugJl nnw4o uzwuw4wtJ1nntG pwn<'ir t: 

Ewuti nn 4WUJWtwnmubno uzwuw4wtti owtuubn bu 4nmtl 
wztuWLflnLUQ UjWhbtnL hWllWfl, nLULllJl U[1WCi.Q <'iQ.LllnLtl b(i Jl[1bCig 
tlb.QbCiWUWl1QWL{n[1mtlCib[1Ci OQ.LflWQ.n[10bt uwli Q.JnlrtWll1CilflbUntpjnLUJlg 
l)nlf1U'. 

l.lliplilJwlili(l/1 oqwwqn(l<fnulf! lfwµdm1pnlf L lfwµdwlJWfmp1wtlp: 
SttuGti4wJ'1 Lflt!JWL Lllbuw4J1 l!Jl2Lllulflbuw1tiu oq.Lflwq.nr6tlwCi hJll!Ciw4wCi 
mw11pt11mp1mu£! tl1muCib11flg wJCi t. nn muUlbumpJmuCitno tlb,gbuwubnl:! 
4.bngumtl bCi wnwug OUJbflWLllnnti: U1u l)bUJ.QnLil 4wrnri bCi wnw2wuwt 
pw111)mp1muub11, 4WL44.w6 4.wn<'imJpnL{ 4.bngL{wo tlb.Qbuwubnh 2wn'l
t.1.wo,gCitnti Li unnnq.tlwu nnw4ti q.uwhwmtlwu hblll: 

Ct.lb'lhWJmtl mbtuCiJll.jwJti llJ12Llllil11buw1'1Ci oq.mwq.nn6tlwCi pCiw
q.wL{wnmll hwtlwq.nn6w4gmpJmCi[! hull1wlJbgCibtm Cil.4wlflwl.jn4. Q.Jmriw
gJ1w4wCi llJlmpJwu 2r12wCiw4ubnmtl 4wqtlmtl bu tlbQbCiwubnh gmgwl.j, 
nnnu.Q wnwu<'itiu LflCilflbumpJmuubnh 4wnnri bu Lllf14.bt i.twn<'imJpnL{: 
Pntnn Lllbuwl.Jti ubnm hw11wpb11mp1muub11u f1nw4wuwgl[mtl bCi 
wutlJ12Wl.iWCin[1bCi Q.JnLrtWgJlubnJl l!Jl2Li: b[1bQ tlW[11)nLg PWrtlJWgWO 
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Gwh GnrulwG q.l:ipwqwGgn11 liw2t.J.w62ti h l:i11w2tuti2nt.l !Gwtuwmbut.J.w6 
ml:if"l.JGti4wJti UJWmwhwpGl:iriti hwliwp: Y.wpOwlJwLti hw2t.J.tiG l:iG 
l.jwmwrit.J.mli ml:ituGf"ll.jwG :j>l:ipliw lflntuwri.ril:iLm h t.J.wpOwl.jwLmPJWfi 
UJWJliwGwq.riti Ohwl.jl:ipUJliwG 6wtuul:ip[!: Y.wpOwlJwLti UJWpmwl.jwfim
pJmfiGl:ipf"l lil:i2 t limGmli ml:ituGf"ll.jwJti 2whwq.np6liwG [!Gpwg2mli 
wnw2wgw6 gwfil.jwgw6 t.J.pwp, 2w11ri.t.J.w62 h WJL Ujwmwhwpfil:ip 
t.J.l:ipwgGl:iL[!: rp hl:ipptJG, t.J.wpOnt.J. mt.J.nll(! U1l:i11JW4 t UJWhmli t.J.wpOw-
1.jWLf"l(j m11t.J.n11 ml:ituGf"ll.jwJti l.jnliUJLl:i4mwt.J.nrimpJWfi m ml:ituGf"ll.jwl.jwG 
pw11t.ln2 t.ltitSwl.jf"l liwutiG h ti11wt.J.mG2 mGti gwGl.jwgw6 ctwliwGwl.j 
ummq.l:iLm Gpw 2whwq.n11MwG t.ltitSwl.jo: tpl:i ummq.liwG ctwliwfiwl.j 
UjWpqt.J.l:ig, nri 2whwq.np6liw(j UjWJliWGGl:ip[! !l:i(j hwlilUUjWU1WUf"l.Jwfimli 
UjWJliwfiwq.pmli Gzt.J.w6f"lG, WUJW WJG LnLOwpt.J.mli t: Opnz UjWJliwfiwq.pl:ip 
t.J.wpOwl.jwLtiG hfiwpwt.J.npmpJmG !J(j Gwtuwml:iumli UJWJliwfiwq.riti 
q.n116n11mpJWG ctwlil.jl:imti [!GpwgQmli lif"l ml:iuwl.jti ml:itufitil.jwG liJmunt.J. 
Ltintuwritifil:iL m: 

Ct.ll:iJgwritiwJmli t.J.wpOwl.jwLmpJmG[!, ml:ituGf"ll.jw mGl:iGwLm m 
UJWhUjwGl:iLnL hwlil:iliwmmpjwlip, 6wtuumliGl:ip[! lif"l2tJG hwzt.J.nt.J. 
ti2l:igGmli t 2 wfiq.wli: 

:Jtnuwµ/jWUlb{lb{I, tltpbUWJW/jUJU l/WJWUUb{I: Ct.J.l:irnwritiwJmli 
l.jwptS ctwlil.jl:immli oq.mwq.np6t.J.n11 pwriri. q.Jm11wmGml:iuwl.jwG ml:itufiti-
4WJnt.l m lil:i21:iGwGl:i11nt.l wztuwmwfiQGl:ip[! l.jwmwrit.J.mli !J(j liwufiw
q.f"lmwgt.J.w6 :PtiriliwGl:ipf"l h Ol:inGwpl.jwml:ipbpf"l mctl:ipnt.J.: 

q:IJ1-mli hw2t.lw111.jt.J.mli !J(j 4 hwqwp Ol:inGwpl.jwml:ipl:ip h lil:iQl:ifiw
JWl.jwG 6wnWJnLpjmGGl:i11 l.jwmw11n11 4WJWGGl:ip: 

Ct.J.l:i11tiwJti mwppl:ip 2112wGGl:ipmli lil:i21:iGWJWl.jw(j 4WJWfifil:ipf"l 
lif"lwt.J.npmliGl:ipG f"lpl:iGg wG11wliGl:ipf"lG oq.Gl:iLm hwliwri l.jwqlimli l:ifi 
q.fiwgmgwl.jGl:ip: 'lpwG2 hf"lliGt.J.mli l:iG mwrit.J.w [!Gpwg2mli lil:i6 6wt.J.wLti 
lil:iQl:ifiwGl:ipf"l 2whwq.n11Mwfi t.J.riw· mpwl.jmnpGl:iriti hwliwp 800-1000 
ctwli: 0Lumti GpwGg 6wtuul:irio lil:i2l:iGwfil:ip[! t.J.wpOnLJpnt.J. ll1WLm 
hwlil:iliwmmpJWlip gw611 l:iG: Ul:i2l:ifiwJwl.jwG l.jWJWGfil:ipf"l q.fiwgm
gwl.jGl:ip[! l.jwqlit.J.mli !J(j q.Jm11wgf"lwl.jwG lif"lmpJWfi h tunrihriri.wmmfil:ipti 
hl:im hwliwml:i11: lipwGgmli GmJfitiu4 G2t.J.mli bu w2tuwmwG2Gl:ip[! 
l.jwmwril:iLm UjWJliWGGl:ip(!: 

Ul:i6 Ppf"lmwfitiwJti 2112wGGl:ipmli q.np6mli l:iG UJWJliwGwq.pwJtifi 
:i>tiriliwGl:ip, npnGQ :j>l:iplil:ipGl:ipf"l hl:im lil:iQl:iGwJwl.jwG w2tuwmwfi2fil:i11 
!J(j l.jwmwpmli (upul.jmli, q.nliw11pti gpmli, pl:i112ti hwt.J.w2mli h WJLfi) oum 
UjWJliWGwq.pwJtiG q.Gl:ipti: 

Cwm w2tuwmwG2Gl:i11ti l.jwmwpmli(! h GpwGg wpctl:iQ[! Ohwl.jl:ipUJ
t.lmli !J(j UJWJliwGwq.ril:irint.l. f"lul.j l:ippl:iliG' pwGwt.J.nri UJWJliwGwt.lnrit.J.w6m
pJWlip: :bl:iplil:ip[! l.jw11n11 t hpwctwpt.J.l:iL UjWJliWGWq.pf"lg, l:ipl:i WJG t.J.wm t 
q.np6mli, f"lul.j hwugpWO t.J.fiWU(! (2WhnLJJ'.) !lJW) t.J.l:ipWllWl10t.J.mli t 
ri.wmwpwGti lif"l2ngnt.J.: Unt.J.npwpwri UJWJliwGwq.riwJtiG UJWpmwt.J.n
rimpJmGGl:ip[! !l:iG tuwtumt.lmli. npUJl:iuqti UJWmt.ltiriwmmfil:ip[! !Gt.J.wql:ifi: 
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:bl:iplil:ipGl:ipf"l linm 27%-[! GUjwmwl.jwhwpliwp t q.mfimli oum 
UJWJliwGwq.riti tiriwl.jwGwgGl:iL 6wnwJnLpJmGGl:ip[! n! pl:i wnwfiOtiG 
q.np6n11mpJmGfil:i11 l.jwmwril:iL, WJL n11n2w4ti lizwl.jwpmJuti lizwl.jliwfi 
pnLnri q.np6n11mpJmGfil:i11ti hwliwLtiri w2tuwmwG2Gl:i11ti hwliwp: 'lw 
twl.jwGnpl:ifi pwpOpwgfimli t ml:itufiti4wJti oq.mwq.npMwfi wriri.Jmfiwt.J.l:i
mmpJmfi(! fiwh liJmu li2wl.jwpnLJul:i11ti lizwl.jmpJwfi ctwliwfiwl.j: 

«Uf"llinG» lil:i21:iGwm11wl.jmn11wJtiG l.jWJWG[! (US4) '.:>l:itunuLn-
t.J.wl.jf"lwJmli l:i11l:iL t tun2n11wq.mJfifil:ipf"lg lil:il.j[!, npml:i11 w2tuwml:iL t 700 
liwriri.: 4WJWfimli Gnpnq.mli ttiG ml:ituGtil.jwG,UjWU1pWUU1mli ttiG 
lil:iQl:ifiw2tiGwl.jwG 11l:imwLfil:ip, hwGq.mJQGl:ip, lil:i2l:iGwuw112wt.ln11mliGl:ip, 
t.J.bpwl.jwGq.fimli ttifi ri.l:imwLGl:ip[!: Ol:inGwpl.jmpJmGG mGl:ip 2w11ctwl.jwG 
wphl:iumwGng, npG WUJwhnt.lmli tri q.Jm11wmfiml:iuwl.jwG lil:i21:iGwGl:i11ti 
ml:ituGf"ll.jwl.jw(j UUJWUWpl.jmliGl:ip[!: 

US4-G mGl:ip 30 ul:ilflwl.jwG hwgwhwmf"ll.jwhwt.J.w2 l.jnlipwJG, 
l.jwmwpmli tri pnLJul:iriti UJW2ll1UJWGmpJWG w2tuwmwG2Gl:ip, wGwufiw
UJWhmpJwG lil:iQl:iGwJwgliwG, 4 2112wGti hwliwp pnLnri ml:iuwl.jf"l 4Pti 
ml:i11wl.jWJWGQGl:i11ti 4WUJf"lU1WL Gnpnq.mli: 

:bpwGuf"lwl.jwG Ol:inGwpl.jmpJmGGl:ipf"l GliwGwmtiUJ lflnriO Gl.jwpw
q.pt.J.mli t [196} hn11t.J.w6mli: :bpwGuf"lwl.jwG Ol:inGwril.jwml:iril:iritig lil:il.j[!, 
pwgf"l hwgwhwmf"ll.jf"l, WflhWOWlllJf"l, l:iq.f"lUJmWgnrl:iGf"l hwt.J.w2f"lg, 100 
hl:il.jmwriti t.lriw l.jwmwril:iL t Gwh gwG2 h n!G!wgril:iL linLwtunml:irio: 

:bpwGuf"lwl.jwG Ol:inGwpl.jmpJmGGl:irif"lg lil:il.j[! qpw11t.lmli t lif"lwJG 4 
n11n2w4ti w2tuwmwG2Gl:i11nt.l [195] . 611.nmti liwliLmli, tSwl.jGri.l:i11ti m 
pwfi2w11l:i11l:iGti hwt.J.w2mli, UJWhw6nGl:iriti wrimwri.rimpJmG: 

Ol:inGwpl.jwml:ipG WJQl:iLmli t Jm11w2wG~m11 UJWmt.ltiriwmmti. 
QGGwril.jmli :j>tJGwGuwl.jwfi, ml:itufif"ll.jwl.jwfi u l.jwqliwl.jl:ipUJ!W4wG 
hwpgl:ip: qJm11wmfiml:iuwl.jwfi q.np6n11mpJmfiGl:i11ti l.jwmwpliwfi UJLWfiw
t.J.npmlifi tiriwl.jwfiwgfimli l:ifi UJWppl:ipwpwp, lif"lfi!h w2tuwmwG2fil:i11ti 
wt.J.wrimo: qJm11wmfiml:iuwl.jwG w2tuwmwG2fil:ifl[! l.jwmwril:iLm ctwliw
fiwl.j JnLflWQWG~mri lil:iQl:ifiw l.jwhwt.lnrit.lmli t nw11tinhl:inwtununt.J.: 
3m11w2wfi~m11 w2tuwmwfi2 l.jwmwril:iLf"lu ri.w2mmli l12mwl.jwG Gl:ipl.jw t 
Ltifimll lil:ituwfiti4o. tuwlflwfimllfil:ipfi wriwq. t.ll:iriwgfil:iLm hwllwri: 

Ul:iQl:ifiwmriw4mnriwJtifi hwt.J.w2w4WJWfifi mfiti 19 f"lGQfiwq.fiwg 
tSwl.jfiri.l:i11whwt.lw2 l.jnllpWJfi, 17 mpwl.jmnri (140 u 150 O.mct), 13 hwt.J.w-
21"1!-liWllLf"l!. 5 lil:iQl:ifiw pwfi2w11l:i11l:ifi hwt.J.w2l:iLnL hwliwp, 4 lil:iQl:ifiw 
utiLnuwgt.J.n11 l:iq.f"lUJmwgnril:ifiti l.jwfiw! qwfiq.t.J.w6o hwt.J.w2l:iLm hwliwp, 4 
hwgwhwmf"ll.jwhwt.J.w2 l.jnlipwJfi: 

Utptuw1wljwu ljnnutbf/UJgftw: 1wllwq.np6wl.jgmpJWfi WJllUJtiuti 
Oho LWJfi mwriwomli mfiti 2wm l:iri411Gl:irimli: 'lriw wlil:ifiwUJwpqwq.mJG 
ml:iuwl.j[! hwliwpt.J.mli t :)>l:iplil:ipGl:ipf"lfi ml:itufif"ll.jwfi t.lwriOnLJpnt.J. mww: 
'lpw Ol:infiwpl.jn110 (l.jnnriri.tifiwmnrio) hwrigmli t l.jwmwpmli tin 
Qfil.jl:ipwl.jf"lgGl:iritifi u UJWflqmll lil:iQl:ifiwfil:iriti wnl.jwJnLPJnLfi[!, nrinfi2 
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LJwril:iLr t ll1J1gGl:i1. t.J.wriC'Jnqpnt.J. lllflt.l.nrt lll:iQl:iCiwGl:iflr gmgwl.jmll: 
Ul:iQl:iGwGl:iflC! LJwril:it.r t t.J.wriC'Jnqpnt.J. t.J.l:irigGl:it. OUJl:iflWlllnflr hl:illl l.jwll 
wnwGg Griw: 

Ul:iQl:iCiwJwl.jwG l.jnnUjl:iJ1wgrwG ul:ilflwl.jwG lll:iQl:iCiwGl:ifl imGr: 
4nnUjl:iJ1wgrwJr wGriwllGl:iflG rril:iGg lll:iQl:iCiwGl:iflQ lllWLru IJ(j rril:iGg 
QCil.jl:iflwl.jrgGl:iprG. rul.j l.jnnUjl:iflwgrwJr llwuGwLJrgGl:iJ1r hrllGwl.jwG 
tuGrirriG t lll:i6wgGl:i1. lll:iQl:iGwGl:irir zwhwqnriMwG qnri6wLJrgo Lt 
LJril'.iw1J1l:iL lll:iQl:iCiwGl:iflr t.J.riw 6wtuul:iriu: 

lwl'.iwtu tunznri 4Jl:irillwGl:iflG oqumll l:iu lfln2ri lllCillll:iumpJmGGl:iflrG 
hqnri lll:iQl:iCiwGl:iJ1nt.J.: Uimu LJnrtllrg lflnQJ1 :}>l:irillwGl:ifl[! LJwrinrtwGmll IJ(j 
oqCil:iL tunznri 1J1Cillll:iumpJmGGl:irirG pwGt.J.nriwLJwG mdnt.J. GriwGg 
wztuw1J1wCiQUl:iflr LWJ1t.J.w6 UjWhl:iflrG: 

'lrt.l:ifl(j rfl mul:igw6 lll:iQl:iCiwCil:i[l[! hwl'.iwtu t.J.w[lC'lnLjpnt.J. IJlflWllW
ij[lnLll t LJnnUJl:iflwgrwGl:iriro Lt 1.riwgmgri ulllwGmll nrinzwLJr l:il.jwllm1J1: 

~wGr nri lll:iQl:iCiwGl:iflQ zwlll pwGLj l:iG, nrinz l:iJ1lJJ1Gl:iJ1mll l.jwnw
t.l.wrimpJmGo zwhwqriqnt.J.w6 t oqGmpJmG gmig lllWLnL lll:iQl:iCiwGl:irir 
llr2ll1Gllll:iuwiro oq1J1wqnri6llwuu: nLUlllr lll:iQl:iGwJwlJwG l.jnnUJl:iriw
grwir l.jnnririrGw1J1nf1r 6wnwimpiwG t.J.l'.iwrimllGl:irio Ljwlllwflt.l.mll l:iG 
UJl:illlwl.jwG odwGriwLJmpJmGrg: 

qnJmpJmG mGl:iG llr 2WJ1Q WfllllnCiJWL lflntuwnmpimGGl:iJ1 Lt 
odwGriwLJmpJmGGl:ifl, nrinG2 lllflt.J.mll l:iG lll:i,pl:iGwGl:irir llr2lllG1J1l:iuw1rG 
oq1J1wqnri6mllG [!CiflLWJCil:it.m hwllwri: Uw hwGql:igGmll t qJmrtwlllCillll:i
uwl.jwG llpl:iflQGl:irir WfllllWflflnLpJwG m nriwLJr pwflC'JriwgllwGu Lt 
tdwGwgllwGo: 

Cwlll l:if14J1Gl:iflr l.jwnwt.J.wrimpJmGGl:ifl lll:iQl:iCiwJwl.jwG l.jnnUjl:i
J1Wgrwir llwuGwLJrgGl:irir Lt LJnnririruwlllnriGl:irir hwllwri LJwqllwlJl:iriUJmll 
(J(j ijWU[!CipwgGl:ifl, hJ1WlllWJ1Wl.jmll q[lQnLjl.jGl:i[l, PJnLLl:illll:iCilil:ifl Lt WJLG, 
Oflllll:irt LnLUWpwGt.J.mll IJ(j lll:iQl:iCiwGl:iflr llr2lllCilJll:iUwJrG oqlllwqn[l6llwG 
wnwt.J.l:i1.mpimGGl:ifl[!, nrinGQ hwGriruwGmll l:iG tupwGri llr2ng: 

q:1>1-mll lflnQJ1 1J1Cillll:iumpJmGGl:irir hwllwri WJl'lUJrur l.jnnUJl:i
flWgrw rflwl.jw(jwgt.J.mll t lll:iQl:iCiwjwl.jw(j [!Cil.jl:if1Wl.jgmpjwG C'Jl.tnt.J., O[llJll:irt 
imriw2wG~mf1 wGriwll hwGriruwumll t nril.tt 1J1l:iuwLJr llll:ituGrLJwir llll:ifl: 
CGLJl:iriwLJgmpJwG l.jwnwt.J.wriir llnlll l.jw wllpn112 wnl.jw llll:ituurLJwJr 
Ljwlllwt.nqu. nrir hrllwG t.J.riw LJwqllwlJl:iflUJmll t l.jnnUJl:if1Wlllrt.J.r wztuw-
1J1wG2Gl:irio: ul:iri2rG Uw2unGrwimll Ljw wJriUJrur 44 oGLJl:iriwLJgmpJmG, 
n[lllll:irt l.jwnwt.J.wrirm llimu w2tuwlllwG2Gl:if1rg wqwlllt.J.w6 t Lt l.jw1J1w
rimll t riruUJl:illl!l:iflwl.jwG, l.jwqllwl.jl:iflUJ!WlJwG Lt hwzt.l.wUJwhwl.jwG 
:}>mGLJgrwGl:ifl: 

UJl'lUJrur l.jnnUjl:iflwgrwG l.jwflnrt t hwllw1J1l:irt rriwl.jwGwgGl:iL 
1J1Wflpl:if1 qJmrtwlllCillll:iuwl.jwG lll:iQl:iCiwGl:irir qGmll, Ullll:irt6l:it. GnrinqllwG 
wrihl:iulllwGng, l.jnnUJl:iflwgrwir nril.tt wGriwllr hrt.J.wGrimpJwG ril:iUJQmll 
oqumpJmG gnqg lllWL. wGwuGwLJl:irir. UJWJ1Wf11J1WCiJmpl:iflr Lt wJL 
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GJmpl:iflr lflntuwGwl.JllwG. C'Jl:inQpl:iflllwG Lt WJL w2tuw1J1wCi,pGl:ifl 
l.jwqllwl.jl:iflUJl:iL: 

lflipliuw1wf/wu t1flwtfnf1nuJ: qnJmpimG mGl:iG llr QwGr 1J11:iuwLJr 
lll:iQl:iCiwJwl.jwG llrwt.J.nrimllGl:ifl, uwl.jwJG wlll:iCiw1J1Wflw6t.J.w6u hwllwri
t.J.mll t ni lll:i6 pt.J.ml. 4Jl:ifllll:i[1Cil:iflr llrwt.J.n[lnLll[!: Ur QwGr 4Jl:ifllll:i[1Cil:ifl 
hwllw1J1l:irt lll:iQl:iCiwGl:ifl[! qGmll l:iG, zwhwqnri6mll Lt l.jwtut.J.w6 
JnLJ1WQWCi~nLJ1 4Jl:iJ1llWJr lll:i6mpjmGrg, WJUrGQG l.jWIJlWflt.J.W6 
w2tuw1J1wCiQGl:iJ1r 6wt.J.w1.rg. 6wtuul:iriu. hl:i1J1l.twpwf1 Lt l:il.jwllm1J1Cil:ifl[!, 
hwllwUjw1J1wutuwGwpWJ1 pwztumll: 

tunznri lll:iQl:iGwiwLJwG llrwt.l.nrimllGl:iflmll. nrirG llwuGwl.jgmll l:iG 
50-100 wGriwllCil:i[l, t.J.wriC'Jmll l:iG llwuGwql:i1J1Cil:ifl wztuw1J1wCiQCil:iJ1[! 
rtl:iLJwt.1.wril:it.m Lt 1J1l:ituGrLJwG UJWhUJwGl:it.m hwllwri: 

Pn1.nri 1J1Wf1W1J1l:iuwl.j lll:iQl:iGwiwLJwG l.jnnUJl:iflwgrwGl:iflr hwllwri 
zwlll LJwril.tnri t l'.ir21J1 hwzt.J.wrilJl:iL lll:iQl:iGwGl:irir hqnrimp1mGu. 
hw1J1l.jWUJl:iu riw t.J.l:iriwpl:iflmll t tunznri lll:iQl:iGwiwLJwG llrwt.J.nrimllGl:irirG: 

tunrihmriri t lllflt.l.mll :J>l:ifllll:iflGl:iflr llr21.t l.jGQl:iL qriwt.J.nri hwllwC'JwJ
GmpJmG Lt GwtuwqqmzwgGl:it. wnwGC'JrG 1J1Wf1wC'lwJGmpJmGGl:iflr llwuru. 
nrinGQ l.jW[lnrt IJ(j r hWjlll qWL hl:illlwqwjmll 6wtuul:iflr hwlll:itlWIJlWLjWCi 
pwztullwG, UjWIJlWUtuwGWIJlt.l.nLpjmGGl:iflr Lt WJLCir dwllwGwl.j: 

1wllwC'JwiGwqrimll UJl:illlQ t 1.rGl:iG hl:illll.tJWL l.jl:i1J1l:ifl[!. llwuGwLJrg
Gl:iflQ, LJwUJrlllwL 6wtuul:irir pwztumllo. lll:iQl:iGwir q1J1ut.J.l:i1.m 1J1l:irto Lt Griw 
UJWhUJwCillwG UJW1J1wutuwGw1J1mG. lll:iQl:iGwir llwzr nrinzllwG LjwGnG
Gl:iriu. lll:iQl:iGwGl:irir oq1J1wqnriMwG LJwriqo. lllWfll:ilJwG 6wtuul:irir 
pwztullwG LjwGnuGl:ifl[!, wllnfllllrqwgrwir hwllll.jwgmllul:iriu. hwllw
C'Jwiuwqrir tuqmllo: 

1wllwC'JwJGwqrf1 LJu2l:i1.ru tunrihmriri t lllflt.l.mll oqlllt.l.l:iL C'Jl:inGw
hwu Lt wGzwhwtuGrirri wGC'Jr 6wnwimpJmGGl:irirg: 

lflipliuw1wf/wu nfluqlif1: Uw qJmrtw1J1Ci1J1l:iuwl.jwG 1J1l:ituurLJwG 
hwllwllll:irt oq1J1wqnri6l:i1.m Lt WJL l.jwqllwl.jl:iflUJnLpJmGlil:iflru lll:iQl:iuwiw-
1.jwG 6wnwJmpimuul:if1 gnqg lllWLnL 4Jl:ifllll:iJ1wJru 1J1Ci1J11:iumpJmGlil:iflr 
llrwt.J.nrillwu C'Jl.t t: 

Unt.J.n[lwpw[l lll:iQl:iuwjwl.jwu nrGq[! !r IJlflWllWij[lnLLl rfl ul:ilflwl.jwu 
lll:iQl:iliwGl:iflQ: Ul:iQl:iGwGl:iriu UJWllll.jwGmll l:iG wnwGC'JrG wuriwllul:ipr: 
flrGqo hwGriruwGmll t llr2Gn[lij WJl'l wGriwllGl:iflr lll:iQl:iCiwGl:iflr 
zwhwqnriMwG hwllwri: flrGqr wGriwllGl:irio UJWJ1pl:if1wpwf1 u1J1wumll l:iG 
4>rGwGuwl.jw(j hwzt.J.l:illlt.J.mpjmG rril:iGg WUjwnrLJGl:irir Lt UjWfllJlQl:iflr 
t.J.l:iriwpl:iflJWL: 11rGqr twLJwG hw1J1LjwGr2G wio t. nri Griw wGriwllu LJwrinrt 
t nri,pwG hGwriwt.J.nri t Lflrt.I. oqlllwqnri6l:it. ul:ilflwl.jwG lll:iQl:iGwGl:iflu: 

UJu llrwt.J.nrillwG hrll2u l.jwllwt.J.nri hwllwqnri6wl.jgmpJmGG t: 
Ul:iQl:iGwjwl.jwG nrGqG mur t.J.Wfl!nLPJnLCi: UGriwllwt.J.l'.iw[lGl:iflr, llr2Gnp
ijWl.jwG lllwflr4JGl:irir m t.J.l'.iwrimllul:irir hwrigl:iriu QGGwriLJmll Lt nrinzmll t 
nrGqr wGriwllGl:irir lllWfll:il.jwG dnrtnt.J.u: Urwt.J.n[lmllG mur rtl:iLJwt.J.Wfl, 
nrio Ljwqllwl.jl:iflUJnLll t lll:iQl:iGwiwLJwG 6wnwJmpJmGGl:if1Q, 1J1l:ituGrLJwir 
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oq.tnwq.npMwCi funphp11wtnt.l.mpJmCiCibp[!, w~whnt.1.nul hw2t.1.wnmll[!, 
hwllwq.np6wl.19nul lljlwt.l.npllwCi hwllwp llbgbCiwCibp <'lbng pbpbt.m 
q.np6mll u WJL.Ci: 

Utiwt.1.npllwCi hjlllCiwl.jwCi fl1Cill'1110 llbgbCiwCil:ipjl oq.tnwq.npMwCi 
w1111JmCiwt.l.btnmpJWCi pwp<'lpwgmllCi t: Utiwt.1.n11ml1Cibp[! l.jwpnri bCi t.'1CibL. 
tnwppbp, opjlCiwl.j' Ql>1-mll lltiwt.l.npmllCi 0Ci11q.pl.jmll t 100-1000 llwp11: 
Ltwtnwpt.l.w6 pn[.np tnl:iuwl.jjl w2fuwtnwCigCibpjl hw2t.1.wpl.jCibp[! 
l.jwtnwpmll t njlCiq.jl t.1.wp~mpJmCio: 

UbgbCiWJWl.jwCi njlCiq.[!, npo Cibpl.jwjwgCimll t Q.JnLf'lWtnCitnl:iuwl.jwCi 
tnbfuCijll.jwJti l.jnn~bpwtntit.1. oq.tnwq.npMwCi <'lubpjlg llb4o. Ql>1-mll 
q.nJnLpJmCi mCijl wp11l:iCi 30 tnwpmg wt.1.bt.'1: 1986 p. t.l.b112mll l:ip4pmll 
q.pwCigt.l.w6 tjlCi 259 llbgl:iCiwJw4wCi njlCiq.Cibp, npnCig wCi11wllCib(1[! 162,5 
hwqwp .'.j>bpllbpCibp tjlCi: 'lw 4wqllmll tr pn[.np q.JmrtwtnCitnl:iuw4wCi 
<'ll:inCiwp4mpJmCiCibpjl llntn 26%-o: Ul:igbCiwJw4wCi njlCiq.jl q.np6mCil:im
pJWCi wlll:iCiwllb6 llwu2tnwpCibp[! Pwt.1.wpjlwJmll tp, nptnbrt CipwCig 
lljlwt.l.npb[. tjlCi tnCitnbumpJmCiCil:ipjl 37%-[!: l:i11411'1 lll:igbCiwJw4wCi 
njlCiq.l:ipjl wCi11wllCibpjl Q.JnLf'lWtnCitnl:iuw4wCi hwCi11w4Cibpjl ll'12'1Ci 
llw4l:ipl:iuo 16,8 hw tp: UJll 4nn~bpwtnjlt.1. lltiwt.1.npmllCil:ipo u~wuwpl.jmll 
tjlCi wllpnri2 Q.JnLf'lWtnCitnbuw4wCi hwCiriwl.jCil:ipjl 42%-[! [188]: 

l>l:iplll:ipCil:ipjl lll:i6 llwuo oq.tnt.l.nul t lll:igl:iCiwJwl.jwCi njlCiq.l:ipjl 
6wnWJnLpJmCiCil:ipjlg, l:ipl:i ~whwCi2t.l.mll t l.jwp!'l ctwllwCiwl.jmll oq.tnw
q.np61:iL. pwCil.jwpctl:ig pwp<'lpwptnw1111nriwl.jwCi 4w11 hwtnml.j lll:igl:iCiwCil:ip: 
Pwgjl 1111wCijlg, llbgbCiwJw4wCi njlCiq.l:ip[! Q.JnLf'lWtnCitnbuw4wCi w2tuw
tnwCigCil:ipjl [.W(1t.l.w6 ~whl:ipjlCi tnpwllw11pmll l:iCi pwCit.1.npw4wCi met: 

1990 p. Ppwqjl[.pWJmll 4WJWgwt.I. lll:igbCiwJw4wCi njlCiq.jl mririm
PJWllp llj12wqqwJj1Ci q.jltnwctnrint.I.: ynn~bpwgllwCi WJU <'lu[! utnwgbL. t 
L.WJCi qwpq.wgmll Ql>1-mll, Ut.l.utnpjlwjmll, l>pwCiujlwjnLll, uj111bp[.wCi11-
Cibpmll, unpt.l.bq.jlwjmll, Cntn[.WCill'1WJnLll, Ct.l.l:iJQW(1jlWjnLll, jlCi~~bu Ciwu 
Ppwqjl[.jlWJnLll u uw~nCijlwjmll: U)ll bp4pCil:ipmll njlCiq.bp[! u lljlwt.l.npmll
Cibp[! q.Jmriwgtiw4wCi tllnfuoq.CimpJWCi gmgwpbpllwCi nt.nptnmll 
0Ci11q.114bL. bCi 600 hwqwp wCi11wllCibpjlg wt.1.l:it.'1: '-l.l:ip2'1Ci ctwllwCiw4Cil:ipu 
llbgbCiwJw4wCi njlCiq.bp ti hwJtn b4wCi Ciwu Ul:i6 PpjltnwCijlwJmll, 
rlmlljlCijlwJmll u LbhwutnwCimll: 

ul:ipl.jWJOLllU llntnwt.l.npW~bU 55 hwqwp WCillWil (pn[.np .'.j>bplll:ip
Cibpp 23%-[!) mCil:ignri njlCiq.l:ip q.np6mll l:iCi Ut.1.utnpjlwjmll, pn[.np Q.JnLf'lW
tnCitnbuwl.jwCi hnrtbl1'1 33%-jl t.1.11w: l>npw[.pl:ipq. CiwhwCiq.jl 4332 
.'.j>bpllbpwjjlCi tnCitnbumpJmCiCil:ipjl 57%-[! 5 llbgl:iCiwJw4wCi njlCiq.l:ipjlg 
llbl.jjl wCi11wllCibpCi bCi: 

1990 p4w4wCijlg WJll CiwhwCiq.jl lll:igl:iCiwjwl.jwCi njlCiq.bpjl pn[.n(1 
q.pwubCiJW4Cib(1[! 4whwt.1.n11t.l.l:igj1Ci wCihwtnw4wCi 4nll~JmtnbpCibpnt.I.: 
rljlCiq.jl q.pwubCiJW4Cibpmll w2tuwtnbt.m bCi 0Ci11q.114mll pn2w4wnmCibpj1Ci 
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u WJCi .'.j>bpllbpCibpjlCi, npnCig 11w11w11l:iL. bCi tnCitnbumpJmCi t.1.wpbt.mg u 
4wrnrt bCi qpwrit.l.bL. lljlwJCi njlCiq.jl q.np6bpnt.1.: 

Ut.1.utnppwJmll q.np6mll bCi llbgbCiwJw4wCi njlCiq.jl Q.JnLf'lWtnCitnb
uw4wCi ~WL.WtnCibp u hnrtWJpCi lljlmpJmCiCibp, npnCiQ llb6 m2w11pmpJmCi 
bCi tnw6mll tnbfl1Ci'14WJ'1 lljl2tnCitnbuwJj1Ci oq.tnwq.npMwCi qwpq.wgllwCi 
t.1.11w: U2w4t.l.bL. t .'.j>bpllbpCibpjl hwllwp tnbrtb4wtnt.l.mpJWCi hwtnm4 
6pwq.jlp llbgbCiwJw4wCi njlCiq.bpjl hCiwpwt.l.npmpJmCiCibpjl u wnwt.l.bt.m
pJmCiCibpjl llwujlCi: 

Swpt.l.w hwllwp llbQbCiWJW4wCi njlCiq.jl w2fuwtnwCigCibp[! ~LwCiw
t.1.n11bt.'1u npn2mll bCi, pb jl"Ci~ w2fuwtnwCigCibp ~btnQ t 4wtnwpt.l.bCi u n"p 
llbgbCiwCibpnt.I., jlCi~~b·u bCi 4wtnwpt.l.bt.m w2tuwtnwCiQCibp[! [.Wpt.l.w6 
~whbpjlCi, w2fuwtnwCigjl pw2tullwCi jlCi~~tiuti· <'lubp t wCihpwctb2tn 
oq.tnwq.np6b[., jlCi~~jlujl" llbgbCiwCibp t q.Cibt.m jlCigo· <'lbnCiwp4mpJnLCi[!, 
jlCi~~jlujl" llbgbCiwCibp ~btnQ t oq.tnwq.np6bCi .'.j>bpllbpCibp[! llbQbCiw
JWl.jwCi njlCiqmll: 

~bnCiwpl.jmpJWCi tnCitnbuw4wCi w1111JmCiwt.l.btnmpJmCio pwgwhWJ
tnb[.mg hbtnn mumllCiwujlpmll bCi hbtnuJWL. hwpgbp[!. llbgbCiwJ'1 t.1.11w 
6wfuubpjl u w2tuwtnwt.1.w11<'l'1 tnCitnbumll[!, llbgbCiwJw4wCi njlCiq.jl 
w2fuwtnwCigjl l.(1wgmgjl~ 2whwt.l.btnmpJmCio, oq.mtnCibpjl pwp<'lpwgmllo 
(pbpgwtnt.l.mpJWCi pwp<'lpwgmllo) u WJL.Ci: 

t>Ci~~bu tnbuCimll bCig, UpulltnJWCi bt.l.pn~WJP bp4pCibpmll, 
.'.j>bpllbpCibpjlCi Q.JnLf'lWlnCitnbuw4wCi tnbfuCi'14wJnt.I. u WJL CiJmpbpnt.I. 
u~wuwp4bt.m ~btnwl.jwCi 4wJwCiCibp, 4bCitnpnCiCibp 4wll WJL. tnbuw4'1 
4wnmJgCibp q.nJnLpJmCi ~mCibCi: l>bpllbpCibp[! Q.JnLf'lWtnCitnbuw4wCi 
tnbfuCijll.jwCi hj111Ciw4wCimll oq.tnwq.np6mll bCi hwllwtnbrt 4wll oqtnt.l.mll 
tnwppbp l.jwnmgt.l.w6gjl m u~wuwp41lwCi <'lubpjl llwuCiwt.l.np llbQbCiw
JW4wCi 4wqllwl.jbp~mpJmCiCibpjlg: 

Ubp hwCipw~btnmpJmCimll Q.JnLf'lWlnCitnbuw4wCi tnbfl1Ci'14WJ'1 m 
CiJmpw4wCi ll'12ngCibpjl oq.tnwq.npMwCi w1111JmCiwt.l.btn tnwppbpw4CibpCi 
[!Citnpbt.m hwllwp wCihpwctb2tn t tunr t.1.b11t.m6bt. 70 tnwpjlCibpjl 
[!CipwgQmll wpllwtnwt.l.n11t.1.w6 u q.Jmriwgm hnq.bpwCimpJWCi llb2 tnbrt 
q.tnw6 q.np6nCiCibpo: 

ownwgw6 hjlllCiwtuCi11'111Cibpjl W(11lJnLCiwt.l.btn t.mMwCi q.np6mll 
l.jwpunp Ci2wCiw4mpJmCi mCijl 6wCinpwCiwt.m Ciwu llbp hwCipw~b
tnmpJwCi pwfutnwl.jjlg U'TJ=! bp4pCibpmll WJ'l nLf'lf'lnLPJWllp 4wtnwpt.l.w6 
<'lbnCiwp4mllCibpjl hbtn: 

2.3. QfmlJWU11Jmbuw{/w!J mbfu!Jftf/wJft t/ftlfw{/[J /,, WflfJfnt!Jwtfbm 
oqmwqnµatlw!J d/,,bfll! UrrJ~ bµ{/µ!Jbµmtl 

rlmuwutnwCijl l.jwnwt.1.wpllwCi hwllw4wpq.mll u hwtn4w~bu 
wq.pnwp11JmCiwpbpw4wCi hwllwt.'111mll wpllwtnw4wCi pwpbljlnfumllCibpjl 
pwgw4wJmpJwCi hbtnuwCignt.I. Cibp4wJmllu q.JmrtwtnCitnbumpJmCio 
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q.lllG4nul t !WlfiwqwGg 6wGr LljWJllwGGbrnul: 1990 p. hwllbllwlllm
PJWllp 1998 p. lllflWl.jlllnflwJrG hw4w12wl.jwJWGQ 64% tr. hwgwhw
lllrl.jwJrG l.jnllpwJGGtrrGo· 59, 4trhw4w12 LJb12bGwGl:irrGo· 32% t.. wnG: 
QimriwL.iwG wlllrwG12wrlllwrwnrtGl:irr LJr2ngGtrr pwgwl.jwJmpiwG 
Lljwu11'.iwnn4 lllbtuGrL.iwir CibnupbrllwG wrtblllw4nr wGl.jllwG 
hbl11L.wG12n4 l.jlllflnLl.j PWflCirwgbL t llbQbGwGbrr zwhwq.nr6llwG 6wGrw
pbnG4w6mpjmGo: flmuwulllwGnul 1 lllf1Wl.jl11nflr 6wGrwpbnG4w6m
pJmGQ 4,3 wGq.wll llb6 t, QWG ULJU-mll, 15 wGq.wll llb6, QWG 
QbrllwGrwimll f116J: 

UJll wllbGQ pwgwlllp4mll t U'Tl, trL.irGl:irr llr2L. lllGlllbuwl.jwG 
l.jwLljbflr tuqmlln4, L4LWGw4nrllwG m GJmpwl.jwG llwlllwl.jwrwrllwG 
q.nimpJmG mGbgnri hwllwl.jwrq.r L.inr6wGmlln4, q.JmrtwlllGlllbuwl.jwG 
llpbr12Gl:irr m llb12bGwuwr12w4nrmllGl:irr q.Gtrr hwrwpbrwl.jgmpJwG 
tuwtulllmlln4 L. wG4brwhul.jbLr wl'.in4: U'Tl, nrnz brl.irGl:irmll 
W[lrl]mGwpbpmpjWG L. Q.JnLf"lWIJlCilllbUWl.jWG W(1lllW'l(1nLPJWCi [!Ci'lhWGmp 
wCil.jmllQ 1990 p. hwllbllwlllmpjwllp Gbpl.jwimllu q.bpwqurGgmll t 50%-Q 
(llbp hWG(1WLljGlllnLPJnLCimll 4rl'.iwl.j[! t'l w4bLr 4wlllpW(1 t): 

,wlloCirihwCimp wGhwCiq.ulllmpimG t wnw2wgCimll hwG12wirG 
Lllw11w11lllwCiimpb11r. L.iriwirG CiJmptrir. llzwl.jwpmiutrir L4WZL11l.llw
CimpiwCi llr2ngGt11r wplllwrwmpJwCi 6w4wLCil:irr 4111'.iwlllmllQ, nro. 
wCil.jwul.jw6, GzwCiwl.jwLr r2bgCimll t hnrtr pbpprmpJmCi[! L. npLljbu 
hblllL.WCiQ • q.JmrtwlllCilllbuwl.jwCi llzwl.jwpmJubrir pb(1QWlll4nLPJnLCi[!: 

UJll pwgwuwl.jwCi hbllll.i.wCiQCibprCi w4bLwGmll t q.JmrtwlllCilllbum
PJWG[! lllbf'uGrL.iwin4. 4wnbLWCiJmpn4, tLbl.jlllpwtGbpq.rwin4 WLljwhn4-
4w6mpJwG 6wJpwhbrt 6wGp 4rl'.iwl.jo: UJll L4Wllll'.iwnn4 G4wqmll bCi 
llbQbGWjWg4w6 wztuwl11WCiQCibpr 6w4WLGGf1[!: 

4.b112rG 10 l11WflrGl:i11r [!Gpwg12mll llbQbGWlll(1Wl.jllln(1WJrG 
hW4WQWl.jWJWCiQ 'lW'lWflGl t pwpllwCiWLnLg, lllbf'uGrl.jwG wzj'uwlllmll t 
llwz4w612r lllwl.j: urL.GmJG ctwllwCiwl.j. q.n116w11wGGl:i11r L.inrtllrg 
W(1l11W'lfl4nrt lllbf'uCirl.jwCi !r r11wg4mll pwGl.jmpjwG, rG!LljGU GwL. 
uLljwnnrtr ririwllwl.jwG LJr2ngGb11r pwgwl.jwJmpJwG L4Wllll'.iwnn4: 

tLGbLn4 rriw4rl'.iwl.jrg, wnw2rCi hbpprCi hwpg t 'll14mll .:Pbr
llbpCibpr hwllwp ulllbrt6bL llwuGwq.rlllwg4w6 4wpCimJpr US4-Cibp: 'lw 
LljGlllQ t rpwl.jwCiwg4r q.JmrtwgrCibflr gwCil.jmpjWllp, pwctCiblllb(1b(1r 
Ltinrtbrin4. pwCil.jwJrCi 4wpl.jbpn4: 4.wrCinLJpn4 4brig4w6 llbQbCiwCibrir 
4riw l.llblllQ t wzj'uwlllbCi rribCiQ .:j>brllbpGbp[! l.jwll llbQbCiwCi l.llblllQ t 
lllfl4r llbj'uwCirqwuinpr hblll llrwurG: uwj'uwlllbu4mll t WJ'llllrur 
l.jwjwGGbpQ l}WpCiCibL wq.rnl.jnLLlllnL(1WJr L. rGctbCibpwl.jwCi lllllQr 
l.jbGlll(lnGGbp: 

urwctwllwGwl.j llzw44bL t Cibpl.jw l.llWJllwGGbpmll lllbtuGrL.iwir 
wplllW'lflnLPJWCi L. UU,-rG llwlllwl.jw11w11bLm hwJbgwl.jwpq. [83}, QUlll 
nrir· L.iwrq.w4nri4nrt zmL.iwiwl.jwG l11CilllbumpJWG LljWJllwGGbrmll 
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wq.pnuLljwuwpl.jllwG hwllwl.jwrq.o LljblllQ t i.tini.tintu4r hblllL.JWL nu1rtm
pJmGGbrn4: 

Unw2rGo. l11btuGrL.iwir wq.rnuLljwuwpl.jllwCi hwllwl.jwpq.mll qwri
q.wgmll l.julllwGwG lllWflpbfl lllbuwl.jr ubttrwl.jwCimpJmGGbp. UlbUlwljwG, 
L.inLbl.illlrt! (l.jnnl.llb(lwlllrt!Cibp, pwctGblllrriwl.jwG L. ctnrtnt!rriwl/wG 
CibnCiwpl.jmpJmCiCibr). wGhwlllwl.jwCi (llwuGwt!np), tuwno: liUlWUlWL/G t. 
nrl.llbuqr wnw2wGw llrgmJp L. wririimCiwt!blll wztuwlllwCi12r zwrictwnrp: 

triL.irinrrio. hwzt!r wnGbLnt! ublfiwl.jwGmpiwG CiL.brir qwpq.wgmll
CibpQ, 44rriwn4bCi' lllwppbp, wt!bLr wrriJmGw4blll m l'.il.jmG 
l.jwqllwl.jb(1LljWl.jWG CiL.bp L. l.jwnmjgGbp. U1bf'uGr4wJr W(1lllW'l(1nLPJWG 
CibnCiwpl.jmpj mGGbpmll, l.jnnLljbpwlllr4Gbpmll, lll bf'uGr l.jWJ r Cinpnq.llw G 
CibnCiwrl.jmpJmGCibpmll, lllbtuCirl.iwl.jwG l.jbGlllpnGCibpmll, 4w11Ci mJpr 
lllGlllhwzt!wrL.iwirG l.jblllbflmll l.julllbrt6t!bG Gnri lllbf'uCirL.iwir 4wCimJpr 
tuwGmpCibp L. Lir11wq.n116t!r l11bf'uCirL.iwir oq.lllwq.np6mllQ 4wpCiwl.jwLw
L.iwG <LrqrGq.r) LllWJllwGGbrnt!: 

Qimriwgrwl.jwCi L. .:j>bpllbpwJrG lllCilllbumpimCiCibrr qwpq.wgtlwCi 
LljWJllwCiCibpmll L.iwrL.nri CizwCiwl.jmpimCi mCir q.JmrtwlllCimbuwl.jwCi 
U1bf'uGrl.jwJr 4wpCimll[! llbj'uwCirqwllln(lr hblll llrwurG. QwGr nri WJ'l 
lllGlllbumpJmCiCibp[! !mGbCi wGhpwctbzl11 llr2ngCibp pwGl.j mbtuGrL.iw 
LljWhbLm Li. lllW(14W llb2 QCi'lwllbCiQ 10-20 0(1 wzj'uwlllwgGbLnL hwtlwp: 
Uiu ritl.412mll LJbtuwGrqwlllnrir hbl11 LJrwurG lllbf'uGrL.iwir t!wpCimllo 
ll1Gl11buwl.llbu wnw4bL CibnCilllm t. 12wCi ubttrwl.jwG lllbtuGrl.jw mGbGww: 

llbrllbrwirG lllGl11bumpimGCibpmll lllbf'uGrL.iwir ulllwuwril/mll[! 
l.jwLljwhn4bG .:pbpllbpGl:irir L.inrtllrg ulllbrt64w6 lllbf'uGrL.iwir hwllwUlbrt 
Oq.lllwq.nr6ll w Ci llbQb G w lll f1Wl.j llln(1 WJ r Ci 4 nn LljG(1W l11r4 G b (1 [!: 

Uq.pnw1111JmCiwpbpwl.jwCi hwllwLrrimll LirriwnmpJmCi l.jq.UlCibCi 
l.jnnLljbpwgrwir Gnri CiL.br: 4wrinrt t LrGbL GwL. wllbGwl.llwriq l.jnnl!lb-
11wgrwir CiL.Q, bpp hwpL.wCi .:j>bpllbpwJrCi lllGlllbumpjmGGbflG oq.Cimtl bG 
LJrllJWCig: 

4.bpQ 2w11wri114w6 6rwq.pb(1Q Ciwj'uwlllbu4w6 bG wq.pnwririJmGw
pbpwl.jwCi hwllwLrrir wCigmllwJrCi 2112wGr hwllwri: 

flmuwulllwGr 'lwzGmpjwG UU,-Q zml.jwjwl.jwG lllGUlbumpjWCi 
LllWJllwGCibpmll, bpp Q.JmrtwlllCilllbuwl.jwCi lllbf'uCirL.iwCi riwrCibL t 
6Wj(1Whbrt rit.:Prgrlll, hGwgbL L. Ci4wqbL t hnLUWLrmpjnLCi[!, q.mCimtl bG, 
np wCihpwctbzlll t Q.JnLf"lWlllCilllbuwl.jwCi lllbf'uGrl.jwJr rGUlbCiur4 
zwhwq.np6llwG hwllwp brtw6 nbqbr4GbpCi wnw4bLwq.nLJG oq.Ulw
q.nr6bL" l.jnnl.llbriwgrwir pnLnri CiL.bprg qwlll l.llblllwl.jwCi hn4wCiw-
4nrmpiwG Cib1112n ulllbrt6bL llbQbCiwlllbj'uGnLnq.rwl.jwCi l.jwJwCiCibp (US4), 
npnGQ l.jWLljWhn4bG pwqllw.:j>mCil.jgrnGWL lllbtuGrl.jwl.jwCi ULljWUW(lljllwG 
6wnwimpJmGCibp q.JmrtwlllCilllbuwl.jwG wplllW'l(lnrtCibprG [116}: 

uwtuwlllbu4nrt US4-Cibrr hrllGwl.jwG ulllnpwpwctwGmllGbpCi bG 
(Gl.j.2.1). 

43 



I C. I .C,. 5 c: c. .:::r 
3" 3 c. :J 0 5 

.J..:J 3 ..L:l :J 0 3 ..c: "'=> ..c: o_g 3"5 
o---~ 3 §- .c.. ~ 3-ao..o 3"-::ro §"o c:..c: 3 3 3 

c: .c.. - ell.°' -5 3 s- -::1' Ol 3 
-::T 5 c: 3 .c.. ..::r 
::J .:::r ....:> ...... 

3 .C..o :::i 
0 
3 I 

::i..5-3 3 3.::r ..L:lo":J":l er 3 r- 5 ai.::r 3 0-:T ,-.., OC.3c. .c..55 J' t-- 5.1:1 ""e ,_ ,_ . .fr 3 J.:l (/) 3~3 3 ~ °' e ..::r c:"o c. 5 c. c. '-" c 3 .J..:J c. 3.c: 
l.::J 5' ..::r-::1' 3 ::::i §-
3 .2... ...... 
3 

.::r 0 
3 0 

0 .:::r .c.. 0 3 
3 3 c:.. 3 ..:::r 

.c: J.::J "=' e 3 .::r 3°~3 E's 3 ,....__ 
~ 3"3 3 er t--t--

....... ..L:l ..c:. 3 '.i5 :::J -E: 5 .:::r cJ-
0 °' 3 1:1. .J:J c 3" _, :J .J:J 3" 

c: 3 "=' :J :J 
..c:.. 0 ..:::) c-.2. ::J 

.J:J 
5 

I §'.:.5 3 3 .J..:J c: .J..:J ~o 
l.::J j5o'g_.::r .c..o 3 .:::r .J:J E3"=' 3 CJ s 3 3 c O'O C:..c:.. .J:J ,._ 00-::T_. 3..::i.§.3 ~ S°& '-' 3 ,._ ,._ 

0 3 3 3" ---- 3.o-::r5 
c:'"=' .g 9 .J:I 3"0-3 °' ..c: c:. c:. ...... 0 c:.. 

.J..:J 3 3 ..c: =:,33c: ::::i 3" .:::r 0-..::r-::Tdl. 

.0 ~ c. 
.L:l 

3 0 c. ::::> °' 0 'g, -:T ..c:.. .J:J °' -o .c.. 3 c: 
3 3 c:::- c:..'O 0 ~ 

-53 ~- .J:J ct 3 
3 ""er 0 c: 5 
0 3..c:.. 3 c:. :J 
"&ec:. 0 c: .J..:J 
.J:J 1:1. .J..:JO..c: °' c. ::::i 

~ 3 

44 

c:. 
.J..:J 
0 

0.:;;rO 

3 3 c 
.:::r C" Cii: 

~ - 3o ...... 
0 3 c: '° 1:> :::J o o.J..:J 
::J s 

0 
s 

I 
.J:J 0 
1:1. ...... 
3 £ 
'=! 0 s-re::- c: 3 c: .0 - C? .:::r ..::r 

~ l.::J c:. 3 c. c::' 3 c:.. 3 c c: 0 c c:.. c: 3 er ..o 
3" ::J '° 
::J 

0 
3 

'-=> .c.. -::1' 
.:::r c:...C.. 
c.. .J..:J 5 
3 03 

c. c:.. 
~ 

,___ 
::J t-- t-- .J..:J J.:l 

3 E. 3" 
3" .J..:J c: 

A c: ::J ..:::r 
l.::J 

3 
.::r 
3 
.::r 0 ..c:. 0 ...... 
0 ..c:.. c: 
.2. 3 §'. 
.0 c. c: 
~ 

,....__ 
.J:J :J -
"=' .J:J 
c.5 
"°o 
cA 5 

0 
....I I c: ...... 
- c: dl. :J 
...... J.:l 
c: 5 0 - - :J 0 c 

.J:J 5 -5 OL o..r:::. 
5 §-
E' .2... 
.:r 

c:J 
c:.. 

.J:J 
0 
"'=' ...... 
c: 

0 
3 

1:> 
3 
1:1. 
3 
c. 
c: 
5 
:::J 

0 

3 
..::r 
3 
c:.. 
e 
3 
5 
c:.. 
3 

- dwllw(Jwl.jwt.J.nnwuibu oLwt.J.nnt.J.wo hwuiml.j llbQbUWJW4wCi Pn'1-
Q.Wl}CitinO. nrmu,p Gwtuwuitiut.J.wo l:iu 11w2mwt.1.wnmf>Jntumll llb,pbOwJwg
t.1.wo w2tuwmwCi,pul:i11 4wmw11bLm hwllwn. 

- q.Jnu1wUlGUlbuw4wG tlb,pbuwubn Ii WJL mbfuGf14wljwG llf12ngub11 
t.l.WJlOnLjf)nt.l U1WLnL 4buil:ino. 

• wuwuGwll.lwhwl.jwG llbQl:iGwuwn,pwt.J.nnmllubnf1 lln(JU1wctllwu, 
un11nq.llwu u Ull:ifuGjll.jwl.jw(j UL4WUWpl.jllw[j ppjlq.WI}[), 

- Q.JnLrtwuiGUlbuwl.jwG tlpbflQUbflfl tlpb111lwu, l{b11wll2wlftlwG Ii 
jlpwgtlwu Wf1U1Wl}f1WllWU() , 

- wt.1.lllnui11wuuL4nf1U1UJJjlG uuin11wpwdwumllo hwl[wQwl.jwJwuf1, 
pwg Ii lJiw4 l.jwuq.w1.J1brtl:i11'1 . 2wrdw4wquf1 UL4UJUUJf14llwG u unrnq.tlwu 
tnl:irtwllwubnfl hl:iU1, 

- Q.JnLflWl.JlUUlbuwl.jwu tnl:ifuufll.jwjfl Un('lnq.tlw(j u U1bfuCifll.jwl.jw0 
uL4wuw11l.jllwCi w11hl:iuuiwCingo, 

- lll:iQbGwubnfl L4WhL4UJGtlwu Ii l.jwriq.wl{nntlwu hnwll.lw11w4o. 
- ritiul.4btn~l:inw4wu ownw1mp1muo. 
- llwnQl:ipj1Gq.wtunnh1111wuil{wl.jwCi l.jl:iuio. llflwdwtlwuw4 llbfuwuti-

qwlllnf1Cil:ifl'1 m llwuuwq.buiCil:if1'1 nnwlfwl{nrllwCi pwrieinwgllwu 'lll.lf1ngo, 
- U1f1Wl.jU1nf1Ubf1fl, l.jnllpWJUUbflfl u Wl{U1nl!lf1WUUL40f1U1WJjlU llf12ng

(jbf1'1 l9Wt.l.nnllwCi l.jWJWU[!, 
- ungtiwL-4b(Jgwri.wJf1Ci OpJl:ilftnGl:if1[! : 
3ntf1WQWfi~mf1 l.jwnmgl[wogw1tiu lllbrtwllwu L4b1.J1Q t hwq.l:igwo 

L'1Gfl uil:ifuGfll.jwl.jwG llj12ngubnnl{, unnllwuif1l{wuil:ifuuf1l.jwl.jwu lPWUlllUJ
f>rtf>bflnt.J. L mubCiw PWf1llf1nf1W4 4UJl}('lbf1: 

ul:inQumll pl:i11t.J.mll bCi t.inulfrl:iui lJiwuuibn urri~ b11t.inub11mll 
Q.Jmri.wuiCiuibuwlfwG uil:ifuCijll.jwu hwtlw1.J1l:ifl oq.uiwq.nrobLnt l.jnnL4bnw
gflwGbf1f1 u llbgbuwuil:ituunLnq.tiw4wG lfw1wCiut11f1 q.nnomubmpJwCi 
WJll}JnLUQUbflfl l[l:irwpbf1JWL: 

Uuiwl{11nL.4nLmll hw2n11.mp1wllp q.nrionul t «fEMO» US4-o. n11u 
wGgl:iL t hwlll:iuui 2'1Gwnw11wl.jwu lfnnL4bJ1wuif1Ltjl mri.mg lltlG~L hqnn 
wq.11nw11111muwpl:inwlfwG t.inrlllnrwgf1wG [ 116} : UJCi mGn 870 hw l{wrl:i
Lwhnri.. tlbnp'1Ci lln11'1:P'14wgtiw1ti 10 «oet\opyc» L «Kupuseu» uinw4-
uinpGl:in. 17 2Wf1gwgwu, 16 lfnllpwJCi, 7 pmulfbp-lfmuiwlf'1IGl:if1: ntCi'1 
wllbf1'141wCi «KoHKOp,!1.» L q.l:inllwGwl.jwCi «OmHMa» :PtinllwCibnf1 
2w11gwgwGGb11, f1G!L.4bu Ciwu q.l:inllwGwl.jwu «Tonnauuep» hwgwhwuin-
4whwl[w,p lfnllpwjGGl:if1: PwCil{nf1Cibrf1Ci w2tuwll1wugf1 bu ourimumll 
llflwJCi llrigmJpnt.J., t.iwrinbrfl hnui;w q.n110Ciwl.jwCinrl:iCi pwgwl.jwJnLll t: 
UL4whni.tl[wo t hwu1.J1wuimCi Ii hwllbllwlllwpwf1 pwriein w2tuwlllwl[wnei. 
t.iwu puwt.iwrwu uuiwCiwLm nbwL huw11wt.1.nnmp1mCiub11: US4-u 
lllWpl:il.jwG lfwnmgnul t 4-6 ,pnpbp (wnwCi<lGwuimG), w2tuwuin11.Gbnf1 
hwllwr q.umll t puwt.iwrwCiul:in: 
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UztuwmwGQp wrirumGQGl:iriu 1995 p. hwtlwri pl:irit.lw6 l:iG 2.4 Lt 2.5 
wrumuwl.jGl:irimtl: 

Ul]jnWWI/ 24 

Uqpbqwin-
Utijwuwp4- 4wlllwpl{wo 

UztuwinwCipCibpp l{nlJ. lilCililb- WlfllWLilWCi-
inbuw4[! 

Uqpbqwlllp 4wqll[! Cibpp UnLflJnLCiCib- pCibpp pwCiw4(! pp pwCiw4(! owl{ww. hw 

qwpCiwCiwi.lwri T-150K+nH-5-35 6 12 3960 

4mtl11Pi.lwgpw MTJ-82+KPH-5,6 2 1 968 

qwpCiwCiwgwCi K-701 +«KouKop1v> 7 16 13060 

CwpwgwCi MTJ- 82+«0nTl!Ma>> 8 15 7896 

1wgwhwinr4r «Tonnaliuep»+pmCi4bp-
16 18 12550 hwl{wp 4mlllw4r~ 

Upt..wowri.4r hwi.lwv «Tonnaliuep»+Wf"\WUjlilbfl 16 17 12809 

UzCiwCiwgwCi K-701 +«KouKop11» 8 10 14734 

UzCiwCiwl{wp K-701 +CTH-8-40 2 2 2425 
4ri4Ciw4r T-1504+ nH-5-35 6 4 3720 

Uqmwwf/ 25 

UztuwinwCipCibpp inbuw4C! 
US4-p 4winwpwo wztuwinwCipCibp[!, hw 
US4-mll 7nowCimll 

QwpCiwCiwgwCi 1865 416 
CwpwgwCi 987 218 
1wgwhwinr4r hw4wp 800 415 
UzCiwCiwgwCi 1841 416 

UJll US'-1-G Pll tlwuGw6Jmrtl:iriG (pGQGmrimJG pwctwGtlmGQGl:iri) t 
pwgmtl wtlpnri2 Umwt.lrinUJnLn l:irilJriwtlwumtl: 

r UlW(1pl:i(1nLPJnLG «fEMO»-P '-lmpWGjWG US'-1-G Ullll:irt6t.ll:iL t 
pJm2l:imwJpG hptlQp t.lriw. mGp UJl:imwl.jwG ~l:inGwril.jmpJwG l.jwriqwt.ln
Ciwl.j, nrin hptlGw11n111J '-lmpurrSU-G t: U2tuwmwGQGl:i11n wnw2nG 
mwrit.lw nrinz gmgwGpzGl:iri pl:irit.J.w6 l:iG wrumuwl.j 2.6-mtl: 

~l:illlWQl1QP11 t rawpwriwl.jwG hwG(1WUJl:illlnLpJmGmtl tlpGp lJn!t.lnrt 
US'-1-Gl:irip tll:iQl:iGWJWl.jwG 'lWZlllWjpG 2nl.jwmGl:i11n wztuwmwGQp lflnri~u: 
u(1WGQ l.jwqtlwl.jl:i11UJt.ll:iL l:iG 2112wGwjpG qJnLrtllll:ij"uGpl.jwGl:irimtl Lt 
qn116mtl l:iG 8 UlW(1nLg wt.J.l:iLn: uriwGg lflnri~C! ml:ituGpl.jWJP tutlpWjpG 
oqmwqnriMwG w1111JmGwt.ll:immpJWG wl.jGwnm t.l4WJnLPJnLG t: 

UpGp US'-l-Gl:i111J hGwriwt.lnrimpJmG l:iG lllWLPU ctwtlwGwl.jpG 
p(1wl.jwGwgGl:iL llll:ij"uGpl.jwl.jwG UUJWUW(1l.jmtl, t.J.l:iriwgGl:iL wGUW(1QnL
pjmGGl:i(1[!, wllpnr12 6wt.lwLnt.l oqmwqnri61:iL pw11~11wrimw1111nriwl.jwG 
lll:iQl:iGwGl:i(1p hGw11wt.ln11mpJmGGl:i11u: OripGwl.j, llp ZWllQ tlpGp US'-1-Gl:iri 
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Ul]Jmuwf/ 2.6. 

Ub4 4nllpwJCip Ub4 hw-p hwi.lwpp 

UztuwinwCip- wztuwinwCip[!, hw wpctbp[! 
Cibpp 2112wCip twi.lw- 2112wCip twttw- 'lpinnlJ.nLflJnLCi 

inbuw4C! US4-mll qmJCi lilCililb- US4-mll qnLJCi inCililb-
UnLflJnLCimil UnlflJnLCimil 

1wgwhwlllp4p 
226 128 4wtut.1wop US4-Ci oqinw-

hwi.lwp 10 % 214,2 qnpobt t l{wnb-
hwq.nmp. [W£1UWCijnLflbfl 

l. UjWLilt!ppw-

Upt..wowri.4r 
206 164 4wtui.lw6p lllmp inbfl.ICin-

hwi.lwp 8% tnqpw4wCi 
lfl[1WCiUUjn[1tn[! 

U!]jnWWI/ 2 l .. 

1wi.lwpi.lbt t Ub4 4nllpwJCip hw4wpw6[!, 

ubCiwctp L. UJf"\fli.lmll 4bphwi.lwp hwq.in 

Cp2wCiCibp urtnup 4wuw~ llpCip US4- 4nllpwJCiCibpp 4nt b4inr4 t.. 
qwCiqi.lwo. mil pwCiw4C! fl.lnphpf"\WJpCi llpCip 

hwq.lll inCililbum- US4-mll 
emtCiCibnmll 

Pmqm[llpCi 132 123 7 0,8 21,4 

UbCiqb[pCi 304 274 20 0,9 16,6 

UwpllwCini.I 222 193 13 0,8 16,8 

!lwpCiu4 174 150 16 0,9 9,8 

Umuumllnt.1 220 176 16 0,9 11,7 

US'-1-mll ml:ituGpl.jwJp oqmwqnriMwG wri11JmGwt.1.l:immpJnLG[! 
pwri~ri t: OripGwl.j, 41:iriwhwt.l.wQ l.jnllpwJGp ul:iqnGwJpG wrimwririnriwl.jw
GmpJmG[! tlp QWGp wGqwll lll:i6 t. QWG 4nLl:iltmnt.I. Lt tunrihll'lWJpG 
mGml:iumpJmGGl:irinLll: 

fawpwriwl.jwG hwG(1WUjl:illlnLPJWG mGml:iumpJmGGl:iripG lll:i6 
oqGmpJmG l:iG gnLJg lllWLPU wzGwGwt.J.wri l.jwmwrinrt 2nl.jwmGl:i11u: 
'l-riwGgpg JnL(1WQWG!JnL(1[! t.lwrimtl t tlpG!l.t 10000 hw: 

UpGp US'-l-Gl:i(1[! l.jwqllwt.lnril:iLnL hwtlwri ~l:inQ l:iG pl:irit.ll:iL 158 
41:irihwt.lwQ «Ilencce» Lt 300 «)l.ott-1500» l.jnllpwjGGl:iri. 240 «KaMA3» 
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wi.tmntiuQuwpw~l:ifl, l:iflljm hw11imrng wi.tl:iLn l:iq.ni.qmwgnrl:iuwhwLtwQ 
tll:iQl:iuwul:ifl: Sl:ituun4w umwGmtl l:iu wtll:iu mwrn: 

libf'll:ifln hw4_wQtlWu q.6n4_ Jm(lWQWU!JnLll tlnun USl..i mun 2KCK-
100 Lt «IleJiece-250» ljntlpwJG, 8 «KaMA3» w4_mntlnpnL. K-700 m11wljmn(l, 
ml:ituun4win ui.qwuwrljtlwu zwrctw4wG w11hl:iumwung: 

ust.i-ul:irn 4n11.tlng hw4.wIJ4.w6 41:irnrn Lt 4wLu4.w6 hwgwhwmn4n 
1 Ul-p nuQUW(ldbQ(} 2 wuq.wtl gw6(1 t, QWU hWU(lWl1.jbU1nLpjWU 2WU1 
mum l:iumpJ mGul:irmtl: 

Uuhrw<tl:i2m t hwmljwi.ql:iu ou11q.61:iL, nr wmi.qnun w1111JmuQul:i11n 
hwul:iL bu hntluwljwumtl hwJfll:iuw4wu tll:i2l:iuwul:irn tln2ngn4: 

1996 p. WJU hwu(lwi.ql:immpJmGmtl hw4_wQLll:iL t 2786,8 hwq.m 
ljbfl ljwtl wtlpn11.2 6w4.wLn 48%-Q, i.twr4.l:iL 102576 hw, 4wLu41:iL 390,41 
hwq.m hwmn4 4wtl wtlpn11.2 12wGw4mpJwG 10%-o: Ul:iqnGwJnu 
wrmw11rn11.wljwumpJmGo tll:i4 41:irwhw4_wQ 4ntlpwJun hwtlwfl ljwqtll:iL t 
6,9 hwq.m, hwgwhwmn4whwLtwQ ljntlpwJun hwtlwr· 0,82 hwq.m, 1 m 
ljl:ifln nuQCiW(lOl:iQ[!' 18 hwq. nmp., hwmn4nu(}· 85 hwq.nmp.: 

Otlu4n ust.i-o (0tlu4n tlwrq) q.l:irtlwuw4wG «Ci.qrnu» =i>n11tlwJn 
hl:im ljGQw6 l.1.IWJtlwGwq.rn hwtlw3wJG umwgl:iL t hwgwhwmn4whw4.w2 
«TonJiaiiHep» 1.jntlpwJGGl:ifl Lt gwGpn «KottKop.n:» hwtlwLn11Gl:i11: '111wug 
oq.mwq.nr6mtlG wr11l:iG wnw2nG mwrmtl hGwrwi.tnrmpJmG t mLll:iL 
hwuGl:iLm pwr311 gmgwun2ul:i11n (w11.Jmuw4 2.8): 

U11Jnwwlj 28 

8mgwGp2[! US4 :]bripw4nttu4m 2112wG 

4nllpw1Gfl ubqnGw1flG writnw- 2750/1280 
569/403 

1111nriw4wCinLJ}JnLU[!, tn/hw 

'-lwnbLWQUWUjntpbj1p 6wtuu[!, 8 12 
4q/hw 

1wtnf14ti 4n11mutnCib11n. 4qlhw 0-30 108-230 

USl..i-ul:ifln w2tuwmwuQn 4.l:iflLnL6mpjmG[! QnLJQ t UlWLnu, n11 
UflWUQ mul:iG hwtll:itlwmwpw(l LWLl gmgwGn2ul:i(l tll:i6 QWUQWU1W(lW-
6mpjmuul:ifl Lt pl:iflQWmLl.mpJmu mGl:ign11. 2r2wGGl:irmtl: 

LiwLmctu4n tlwrqn 'llnLnllluJwun-~wi.tn11uljm USLi-u ljwqtlwi.tnr-
4.l:iL t 1994 p. Ofll1.jl:iU ~w4 mni.qn w4gnnul:irw4wG oG4bf'lnLpjmu: 1995 p. 
mul:igl:iL t 2160874 hwq. nmpLm hntluw4wG lln2ngGl:ir· 3 hwm T-150K. 1 
hWUl MT3-80, 1 hwm MT3 -82 UlflW4Uln(lUl:ifl, 4l:iflWhW4.WQ E-282 Lt E-
303 4ntlpwJuGl:i11: U2tuwmn11.ul:i11n lln2nu mwrl:i4wu Pn4.o ljwqtll:iL t 6 
tlwr11· muorl:iG, q.Ltuwi.tnr hw2Ltwi.qwh, tll:ifuwun4 Lt 3 i.twr~4wu tll:ituw
Gpqwmn11Gl:ir: 
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1995 p. USl..i-u ljwmw11l:iL t 77,14 tlLu nmpLnL w2tuwmwup, n11ng 
tlmmp t q.n116l:iL 20,9 tlLU nmp., 6wtumll:iL 68,062 llLu nmp.: 

u 2tuwmwupubf'l(} hntluwljwumtl 1.jwmw11l:iL l:iu LiwLmdu4n tlw11qn 
:;]l:i11ctnuuljm 2112wun hnuq. muml:iumpJnLuul:i11mtl: UwJnu wtlung tlnu!Lt 
hnljml:itlpl:i11n Llbf'l2(} ljwmw11Lll:iL t 4638 i.qwitlwuwljwu tmwLnuwJnu hw 

11w 2mwJnu Lt m11wljmn11wm11wuui.qn11mwinu w2tuwmwupul:i11 1.jwtl 2112w
un (}U'lhwum('l 6wLl.wLn 0,97 %-(}: Liwmw11Ll.w6 w2tuwmwupul:i11n l1.jWJ
tlwuwq.('lwJnu w11ctl:ip(} ljwqtll:iL t muml:iumpJmuul:i11n tll:ipl:iuwm11w4mn-
11wJnu hwLtwpwljwJwun ljnr1tlng unLJu w2tuwmwupul:i11n ljwmw11tlwG 
nuJ2UW('lOl:ipn 70-84 %-(} , WJUnupu 16-30 %-nLl QW6('l t l:i11.l:ir 

UtlnLl:iuu4n tlw11qn 3wpgltu4n USl..i-u ljwqtlw41:i11i.qLll:iL t npi.ql:iu 
«3wpgltwq.pnui.qwuwpljmtl» wljgnnul:ipwljwu (}uljl:ipmpJwu ljwnmg
Ltw6pwJnu umnpwpwctwumtl: USLi-n ljwqtlmtl ljwu 4 T-150K, 2 ,[(T-75 
mpwljmnpul:ip, 4 E-208 Lt E-303 ljl:ipwhwLl.wp hwtlwLnf'lul:ip, Il<I>TI-0,5 Lt 
03-2621 pwp3n!ul:ip, ljgnLln ml:ituunliwJn tlnuntlwL hwLtwpw6m, 22 
tlnwLtn11nLl wLtmni.qw114: 

USl..i-u nil mpwtlw11pmpJWU mwlj mun tll:ifuwunqwmnpul:ip, 
1.jwmw11mtl t hn11.n uwtuwi.qwmpwumtlwu, 41:iril:irin hwL1.w12n. opq.wuw-
1.jwu i.qwpwpmwujmpl:ipn ~ntuw1111tlwu Lt g11tlwu wztuwmwupul:ip, mun 
wuhpwdl:izm unpnq.tlwu ml:ituunlnq.nw4wu uw1112wLtn11nulCil:ip, wLtmn
tlnpnLul:irin. mpwljmnpul:irin ml:ituun4w4wu ui.qwuwp4tlwu ml:i11.wtlwu, 
nu!l1.jl:iU uwlt WUWUUWl1.jWhW4WU UWppwLl.npmtlul:ipn unpnq.tlwu 
pwctwutlmup: Q.n116uw4wunLtl ui.qwuwpljmtl t wtlpn11.2 2112wunu: 

1994 p. w2tuwmwupul:i11n 6wLtww 4wqtll:iL t 170 llLu nmp., 
1996p.' 283 tlLu nmp.: Liwmwril:iL t 2112wumtl Ltwrin w2tuwmwupul:i11n 
10%-(}: 4.wrin w2tuwmwupul:i11n ul:iqnuwJnu wpmw1111n11.wljwumpJmU(} 
4wqtll:iL t 255 hw, nu4 2112wun lln2nu(}· 20 hw t: 

~l:inwu4wriwJnu 4wpn11. l:iu Lnul:iL 4nni.ql:i11wmnLl hntlmupul:irinLl 
muml:iumpJmuul:irin uwtuw31:inumpJwtlp uml:i11.6Llw6 tln2muml:iuwJnu 
USl..i-ul:ip(}: Cl>WJWU1nf'lw4wu tlnL6mtlul:ip l:iu nu!l1.jl:iU 1111wtlw4wu, WJUl1.jl:iU 
Lt hntluw4wu tln2ngul:i('l(}: ownWJnLPJmuul:ipn mwrin.l>ul:i('l(} npn2mtl l:iG 
4nni.ql:i('lwlllnLln hntluw11n11ul:ip[!: UJlli.qnun ljnni.ql:i('lWlllnLl.u u4qpuw4wu 
2112wumtl· wnw2nu l:i114m-l:i11l:i12 mw11nun11n nupwgpmtl, 4w2tuwmn 
wuzwhmJp hntlmupul:irmLl: Lnul:iLnLl hntluw11n11ul:i11n ul:i~w4wumpJmU(}, 
4nni.qbpwmnLI.£!, nu!l1.jl:iU uwlt q.JnLll.Wll1UU11:iUW4WU tlpl:ippul:ip WpUlW
'lllnll. muml:iumpJmuul:iru oq.mLl.mtl l:iu mmppl:irin ql:i11.!l:i11ng: 

lmLJuwmni.q USl..i-ul:ipn uml:i11.Mwu ~np3 4w rljwqwun tlwpqn tln 
2w1112 2112wuul:ipmtl: UjUl1.jl:iU, unLtn111:ipltl:iuu4n 2112wumtl l:ipljm 
4nLmuml:iumpJmuul:irin· «'ll(lnctl:iljmnr» Lt «rlwuuLtl:im», pwqwJn Llriw 
uml:i11.6Lll:iL t «unLtn11l:ipltl:iuu4n» lln2muml:iuwJnu tll:ipl:iuwmriw4mnpwJnu 
4WJWU(}. 600 tlLU nmp. 4wi.qnmwLn ul:ip11flmtlnLl: Linni.ql:i('lWlllnLln 4 
wu11wtlul:i11 i.qw11mwLtnrLll:iL l:iu n11i.ql:iu ~wJwmnriw4wu tlm6mtlul:i11 
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Gtn4wiwgGbL pnpnqiwt..tnn ITT-75, T-150K, LI'l!1Wl!mnnGtn L. .IJ:T-75-h 
pwqwJti t..lnw pmLri.nqbn: 

ynn~tnwuitit..lG uU'lb11.on11.GhflC! nnnzbL tG tinbGg wztuwmwupubnti 
hti1mwl.jwG m1111.mpJmG[Jbf1[!' LlWfl, 4mLmti4wgj'lw, gwup, ptnpw
hwt..lwp, ~Wf"IWfllilWGJm?bfll'l gpnul, pbnubnh lflntuwri.nnul, q.Jm11.w
mumbuwl.jwu LI'lbtuuti4WJ'1 oq.mwq.np61lwu m pbflp'1 wtSbgtlwG 
t11.wuwl.jubflh wntlwmwitnnmtl, q.1m11.wmGLI'ltuw4wG UlhfuGti4wJti. 
~whbuUlwtlwubn'1 m u1mpbf1'1 qunul, hn11.wmwnwompimuutnti 
ijwn<'lwl.jwLmtl u Q.Jm11.w111umbuwlfwu tl2wl.jwpmJUbf1'1 wtSbgmtl tl2wlf
t..lw6 gwGpwzn2wGwnmpJwG hwtlw~wUlwutuwG: US'-1-h WflU'lLUflflWl.jWO 
4wrm11.mp1mGG wtlbLwGnLtl t Gwu ctwllwuwl.jwl{nn oq.tnwq.nnMwG 
4tng4.w6 UlbfuGti4w1'1 hw24.flG: 

SumbuwlfwG q.nnomGbmpJWG ulfqpuwlfwG lflmLmll ~whwG2t.lbL t 
150 llLu nmp. :PflGwGuwlfwG tlfl2ngGbf1 ht11mw4wGnul 4_wnb
LWQUWUJmpbf"l'1 <'lbnppbntlwG, tlbtuwGjlqwmnnGbn'1 w2tuwLI'lw4.wndfl, 
WJL l.jwqllw4bf"l~nLpJmGGbn'1 6wnwJmp1muGbp'1 hwtlwp: 

'llnnuut.tti zn2wGnul Ulilb'l.64.hL t «lin4.nll'1!nLflflUJLUU tlfl2UlUU1b
UWJflG 4WJLUU», 400 tlLG nmp. LfwGnGWl)flWl.jwG Ltw~flUlWLnt.l: 
Lmn~bflWliltit.l.'1 q.nnomGbmpJWU hjltlGwljwG Ulhuwl.jGbfl[! UnLJUU bG, 
hG!~bu lint.lnl)bflL.bGulfti US4-mtl: Umbri.on11.Gb(1[! l)flWllwlfwG 
llti2ngutnti hbm tljlwutiG qnnoti tlt2 tu l)flbL Gwl.. 2-w4wG mnw4mnnGt(1, 
npnGp uwnptiG bG u Gnpnq.mll !bG ~whwu2nul: 9m(1w9wG"mntiG 
wtlnwgt.lw6 bG bnljm llttuwGjlqwLI'lnfl: UztuwmwGpG flf"IWljwGwgt.1.nul t 
bp4m hb(1pn4: 

Lmn~b(lWlilht.I. hhllnLCipGbnnt.I. li'12mGlilbUWJ'1Ci US4-Gbflh umb116-
llwG wnw2tiG QWJLbflQ gmJQ bu UlWLhU, np Q.LtuWt.l.nfl hflllGwtuGl)hf'lC! 
u4qpGwl.jwG 4w~jllilWL'1 pwgw4WJnLpJmGG t. nnG wGhnwctbzm t 
mbtuGti4wJh Gn(lnq.tlwG, t.1.wnbLweuwG1mpbflh dbop ptntlwG, pwGt.1.nn
llbtuwGtiqwuinnGbphG w2tuwmwt.1.wn<'I t.l.6w[lbLm hwllwri: 

UJ11~tiuti US4-Gbn'1 wow4.htmpJmGG wt..lbth 1I1Gtnbu4,wn L. 
2wGwubn llmnbgnulG t GnwGg Cluwt..lnnllwu m q.nnomGbmpJWG Gljwlll
llwtlp, 1.qwhwG2tlmtl t bL[!Gpwgti lfln,pp l.jw~tililwt. tru4 pbf'lnLPJnLU[!' 
w2tuwmwGpGbfl'1 wll.bLh 11ctt.lwri 4wqtlwl.jb(1~mtlQ, ~whwG2wnl!h 
PWflllnLPJnLU[! JnLflW,PWU"nLfl lf!WJWlil'1f'ln2'19 PWfld('l ~wmwutuw
Gwm4,mpjnLG umwG<'IGwo ~wnuiwt.lnnmpJmGGbfl'1 LjWUlWflllwG hwtlwn: 
4wLI'1Wf14.w6 hw2L1.w11l.jGbflQ gmJg bu uiwttiu. n(l llbpbuwGbnh owGnw
pbnGijwompJnLGIJ wt.lbLwumtl t 27%-nt.l: 

"iJnLUj1u-4nt.ll.jwuiwG q.mnm wq.nnwpl)JnLGwpbnwl.jwG hwtlwLti
nmtl GnqG~l:iU t..lh112'1G II1Wfl'1Gtrtiu qim11.wUlG1I1huwljwG uittuGti4wJti 
oq.mwq.nnonulG WGQbL t hGpGWU~WUW(ll.jtlwG: rawGl.jntpjWG, wt.lbLh 
6'12m. llti2Gnnl)wljwG LjwnnLJgGbnh q.GwJhG l.jwtlwJwl.jwGmpJwCi 
~wm6wont.l llbebGwGbnh Gnnnq.mtlG m UlbtuGtilfwl.jwG u~wuwril.jmlln 
4nLh4mtul L. :J>b11tlhnw1tiu mGmbumpJmGGt[lmtl l.jwmwnmll bG "! 
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hwntlwnwll.bm ~wJtlwGGbnmtl, hjltlGwl.jwGnul ul:Hflwl.jwG mctbnnt..l: UJ'l 
~wmtSwomt q.Jm11.w4wG WUJnwuewnUlw11nn11.Gbflf'l llbpbGwGbn'1 hmuw
L'1nLpJmGG m wGtuwlflwump1mGn 2w1I1 gwor bu I.. tlj11I1mtlGbn l.jwG 
wt.lbL'1 ti2GbLm. nnlJ pwgwuwpwn t wqri.nul tlbpbGwJwg4_w6 
wzfuWLnWCipGh[ljl l.jWLnW!1llWG wq[lnU1bfuGj14wl.jwG ctwtll.jbU'lGbpjl L. 
wrctbpjl 4.rw: qnn6n11 zn2wGwJjlG Gnpnq.n11 mbtuGti4w4wG ClbnGwp
l.jmp1mGGbflC! (liSO), «UqrntlwLnwl.jwnwnmtl», «liwll.pwllwmwl.jw
flWflnLll» u wn hwtlw4wnq.tno q.nnouwl.jwCmul !bG qpw114.mtl 
UUjWUW(lljtlwG OWOWJnLpjmGGbpjl LjWU1Wflhtwq.np6nulml.. tlbpbGWJW-
4wG hwt.lwpwljWjUJGjl LnbtuGtil.jwl.jwG ~WU'l('lWUllltlWOnLpjWU PWfldpw
gmtlmt, WJL q.np6mtl bG Ub'l. q.b(lWlilOU!W4WG hblilWQflQflnLPJLUllp, 
hbmw~Gri.btn4. wnuLnnwlf wu l.jwtl 2whmpw1tiu GUJwtnw4ubn: 

tLLibLnt.I. UU"i-'1 jlGdbGbnwmbtuutil.jwl.jwG UUJWUWfll.jllwG l.jwmwnb
LWQ.nnMwuG m1111t.1.w6 OmuwuLnwGti 'lw2ump1wu q1m11.w1I1GUlbump1wG 
GwtuwnwnmpJwG 4n11.tlhg hwumwm4_w6 «SGmbut.lwnllwu Gnn UJWJllwG
Gbnmtl LnbtuGti4w4wG u~wuwrl.jtlwG qwnqwgllwG hwJbgwl.jwpq.j'lg», 
hJmutiu-Ltntllfwu1wG q.mnm UJWJllwuGbnmtl, 4nu4nbm flnullln4.ti llwnqh 
Oflj1Gwlfnt.I.. tlzwl.jt..lbL bG :J>jlpllwjj'lu 1I1btu(jjll.jwl.jwG UUjWUW114llw(j 
l.jwqllwlf bnUJmpJwu uwtuwq.'16 u Q.Ltuwll.nn utubllw, n11n4. Gwtuwuibu
t.l.mll t umbrt6bL 20 Q.ttuwt.1.nn I.. 55 q.mnjlwl.jwG pwqtlw:)>mGl.jgtinGwL 
mbtuGti4w4wG 4buUlf1nuubp L. nnnug wnmwri.rw4wG q.np6mubmp1mGC! 
htillGt.1.wo t llbebuw2tiGwl.jwG q.nnownwGGbnh hblll mriti11 4WUJ'1 4.rw: 
4bGmnnGubnti l.jwqllti tlb2 llmGmll bG 2112wGw1tiG liSO-Gbno. 
«Uq.prnlwmw4wnwJ1mtl» wnLimnw4wG hwllw4w[lq.(!, hwnLiwG 
unnnqtlwu m uUJwuwnLJllwu ClhnGwnljnLpJmGGbnC! I.. wnG: LibGUlpnG(jbnC! 
mGbG pwtlwnwn hGwnwt.lnnmpJmGGbn ctwllwGw4tiG m nnw4nt.I. 4wmw
nbLm Gn('l LnbfuGf'll.jwJh 4_w6wop, UUjWUW('ll.jnul u Onnnq.mll : 

QLtuwt.lnn Li q.nmtiwl.jwG l.jb(jmnn(jGl:iflhg 1m11wewu"mnC! 
Gbpl.jw1wgunul t hwtlwlljwmwutuwu llbpbuw21iriw4wri q.nnownwG (l.jwll 
q.nnowpwGubn) L. llwuuwq.j'lmwg4.w6 t LjwlllWflbLm ulljwuwpl.jllw(j 
w2tuwUlwupGbn IJUU'l Lnbtuuti4w1ti uibuwl.jGbnti. wowuCltiG llwl.j(jpzGbrfl 
mnw4uinnubnti. W4.Ulnllnp'1Lubnti. hwgwhwUlpl.jwhwt.l.we l.jnllpw1GGbnti. 
q.JnL11.wmumbuwl.jwG llbpbGwGbriti. wuwuuw~whwl.jwG :i>onllwubnh 
uwppw4.nnmuGbpfl: "iwzt..lwn44.w6 bu l.jbGUlpnGGh11'1 linuiwl{nn 
pbnG4_w6mpJnLUIJ, ll2wlfl{w6 bG GnwGg Lf wqllwl.jbp~wl.jwG l.jwnmg-
4,woeC!. umnnwpwctwGmllubpfl L. llwuGwq.bmGbnti hhllGw4wG :j>mGl.jg
tiwGbJllJ: qJnL'1.W4WG WUJ!1WUQWl1U1W1ll1n11.Gbnti hblil hmuwLti u q.nnow
flWflWl.jwG l.jw~G trnwljwGwgt..lmll t tiG!UjbU wGtlti2wl.jwG, WJUUjbU tL 
uwhllwuw4tig 11'1Lbnw1tiG ~bnGwplfmpimGGbrh llti2ngmt: 

uwtuwUlbut.lw6 Lnbtuuti4w4wG 4bGl.11flnGGbflh llbo uwun q.nnomll 
bG : 4nGumwGLnj1Gn4.JwG 4bGmpnun llwuGwqp1I1wg~w6 t T-25 mnw4-
mnnubf1ti L. T-16M zwuutiubnh :i>tinllwitiu UUJwuwn41lwG q.6n4.. 
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Uqml.Jwuo' MT3 lilflwl.juinnul:inti. Ul:iLtituml.Jwuo· JIT3, UwLnlJJwuo· T-
150K, OnLntlJwCio' KaMA3 wt.1.mnlinPhLCil:inh l.t WJLU: 

3nL[lWQWU!JnL[l LjbCilil[lnG mGh hn W[ll11Wf'lf1W4wG q.nn6mGbm
PJWG L4WJliwGwljwG q.nmpG, n[llill:il'J. l.jwmwnmli t 4.w6wnQ, 4.bnw
t.lw6wn11, l:i11wztuhQwJhG l.. l:i1J1l:if1wztuti2wJtiG Ull.jwuwn4nul, w1.4whnt.1.mli 
t UjwhmulilWJhG liwul:innt.l l.t Ljwmwnnul Gn11nq.nul: 

PwnrimpJmCiCibfl bG wnw2wgl:il Q.JnLl'J.WLnCililbuwl.jwG libQbCiwCibflti 
:J>pflliwJtiG Ull.jWUWf14liwCi l.jwqllwl.jbf1L4liwG hwflgb[lmll: Umn 100 
q.n116w11wuul:i11 llwnqtiu liwmwL.iw11wnmll bG 300-hg wt.lbLti wCit.lwCinulnt.l 
tlbgbCiwCibfl, muuiti. Gwtuwuibut.lw6 t tlw11qnul umb11.6bL l.tu 10 Q.Ltuwt.lnn 
l.t 25 q.m.ntiwlfwCi lfbCiuipnGCibfl, npnCig'1g JnLflWQWCi!JnLflO Lfqpwri.4'1 
LjnCil.jflblil q.n116wnwuti lfwtl tl'1 gwG'1 q.n116w11wGGbf1h 4nrttlhg 
pnri.w114t.ln11. tlhwlllbuwlj, 011tiGw4 gwG2'1. hn11.wtlzwlfn11. tlbgbGwGl:i11'1 
4w1Swngn4, WCih[lWctbzumLpjWU f'lbll.jQnLtl t.lbf1W4.w6wngnt.l (Ulb'l.nll.l 
hwt.lwgbLmg m lflnn<'lwnt.ibLmg hbU1n), b11w2tuhQWJ'1G u1.4wuwnljnulnt.l 
m Gnnnq.mtlml. 1.4whmuU1wtlwub11h tlwlilwL.iw11w11nuln4: 4nLb4U1'14 Lt 
:Pl:intlbpwJhCi U1CiU11:iumpJmGGl:iflti q.nn6nLCibmp1wG q.nlilnul Gwtuw1J1bu-
4nul t u1J1b11.6hL q.n116wnwnwL.iwG lllh'l.wtlwubn: 

,wgwhwll1ti4whw4wg 4ntlpwJGGl:i11'1 :i>'111tlwJhG u1.4wuwp4nul[! 
l.jwqtlwl.jbp1.4bLm ctwtlwGw4 hwzt.J.'1 l:iG wnGt.J.w6, np liw11qo LimlpwJGGb11'1 
llnU1 90 % -[J uUlwCimli t «flnutnubLliWZ» q.nn6w11wGtig, mulllti n11nzt.lbL t 
uuib11.6hL 7 q.m.ntiwlfwCi U1btuCi'1LjwljwG LjbulllpnGCibfl hwgwhwm'1L.iwJ'1Ci 
Ljntlpwj0Gbf1'1 UL4WUWJ14tlwG hwtlwp: PnLOfl 7 4bGUlpnGGbf1[! l.jwuiwpnul 
bG LjmlpwJCiGbfl'1 4t:;pw4wl'.iwnQ, UjWhmuuiwtlwubph t.lwl'.iwne, bpwztuti
QWJ'1Ci Ull.jWUWJ1l/OLtl: 

UCiwuGwUjwhwL.iwCi :j>bpliwGbph hwtlwn tlbgbGwuw112wt.ln11mli
ubf1'1 uibfuCihl.jwljwG u1.4wuwpL.itlwCi lfwqliwljbpll.jmuo tnwppbpt.lmtl t 
pwqtlwpCimJpmpJwtlp Lt l.jwnmgt.lw6QWJhCi pwprimpJwtlp, nLutnti 
uwtuwuibut.lnul t 4WL4 80 q.n[16W[lWCiCibph hbl.Il: uwfuwU1but.lmtl t 
Ulllb'l.61:iL 11 Q.Ltuw4nn Lt 23 q.nllltiwlfwG UlbfuGh4wLiwG LjbGUlflnGGbfl, 
hhtlCiwl.jwCimtl liwuGwq.hlllwgt.lw6, tlt'lwlllbuwlj tlbgbCiwCibph m 
uwpgwt.lnnmtlGbpti u1.4wuwp4ilwCi hwtlwp: 

~ti11tlwJtiG mbtuGhl.iwL.iwCi u1.4wuwplftlwu hwliwljw11q.h Gbn1111tlwG 
wnw2tiG lflmLmli (1992 p.) uS:J-Gbnti. «Uq.nnllwl.Ilwljw11wnmtl» hwtlw-
4wnq.bpti l.t WJL 4wqtlw4l:iflll.jnLpJmGCibfl'1 rtbL.iwt.lw11Gl:i11G nL ilwuuwq.b1.11-
Gbfl[! tlwG11w4114hlll Lt pwqtlwL.inri.tlwuti mumtlGwujlflbL bG llzw44w6 
Gwtuwq.6bf1G m Q.Ltuwt.lnJ1 utubuwub11[! Lt l.jwl.IlWJ1bt LtimtintumpJmCiGbn 
m LJ1WgnulGbn: b11Li11n1111 lf1mLmli' 1993 p. uljqptig lihG!l.t hhllw llwpqmli 
u111b11.6t.lbL bG Q.Ltuwt.ln11 l.t q.n1.11tiwl.jwG 4bCiU1flnGCibf1, <'ll.twt.lnpt.lbL CipwCig 
fl.blfwt.lwpliwCi Wll1Wf1WU1Q, 1nq1wgt.lbL Gnp wnl.tLI1pwl.jwCi, Gn11nq.llwCi m 
ull.jwuw11ljtlwCi '.tJmCilfghwGbf1: 'llwmt.lhpwlllmGl:if1'1 hbm 6zlllt.lnul bG 
Ujwhwu2t.1.n11 libgbCiwGbnh l.t uwngwt.lnnnulubrh mbuwlfCibpG m 
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Cin11nq.tlwG wzfuWUlWCigGbflh 6wt.lwtCib[l, hWUlllWlllt.lmll hw[lhWG 
6bnuwnlfmp1mGGl:i11h ljwqllo h Gnwug WfllllWf'lf1W4wG 6pwq.11bno. 
ull.jwuwriL.iuwG 6wnwJnLpJmCiCibf1h t.lCiwntlwCi ~wlflo, l.IlCiUlbumpJmGGbnti 
hbUl lfGQt.lnul bG UjWJllwCiwq.nbfl, tlbgbCiwztiGwljwCi q.nn6wpwGGl:in'1 hbm 
tinwlfwCiwgt.lmtl wGhnwdbzU1 WfllllWf'lflWL.iwG 4w1..4bf1, hwtlw6wJGbgt.lnul 
bG lllbfuGtiL.iwJti t.lwl'.iwneti q.GbflQ, wztuwuiwGeh b11wztu'1ew1tiG 
ctwlllfbmCibflo, tlwuiwlfwnwntlwG b11.wGwljCib110 l.t WJLCi: 

bnrnnri lflmLmtl Gwtuwuibut.lnul t bpbe uiwrt.lw QGpwgQmtl 
wtlpnri.2mp1wlip uibtuCihL.iwL.iwCi Ull.jWUWfllftlwCi hhG hwtlwl.jWflQ.C! 
Ltinfl.lwnhGbL Gnnnt.l: Uul.Ilfll'.iwGwpwp ht1G LjwrrnLJgCibpo Liriw11wpbgGbfi 
ti11l:iug q.nn6mCibmp1mG[! l.t 4oGriq.n4t.lbCi mbtuGti4w4wG 4bGU1pnGfibnti 
lfwqtlnul' OflL4bU Ljwnmg4w6QWJtJG UU1n[1WpwdwGmliGbp: 

UnL11nt.1.wG q.1m11.wlllGl!lbuw4wG 1J1bfuGtilfwJh hwq.bg4w6mpJwCi 
tlw4wnriw4n4. qpw11.bgGnul tp wnw2wl11Wfl mb11. tuU,U hwfi11wll.jb1.11m
pJmGCibflh tlb2: UwljwJG 1990-1994 pp. WJCi uljubg Gl.iwU1l:iLtin11bG 
Gt.J.wqbL. !UWJWO WUQJWLnLli l!u 3-5 wCiq.wll gw6n t[1, QWG UlJU-nul, 
LiwGw11w1mtl, <lbntlwGtiwJmli l.t tl1mu qwnq.wgw6 l:if14nGl:innul [179] 
CljnLf1.WU1CililbUwljwG ml:ituGh4WJh q.CitlwG llh2hG UlW[lbljwG 6wt.lWLUl:i[lQ 
GWflJn(1'l U1WUUWllJW4'1 hwllbtlwU1mpjwtlp UjWljwubL t:;(j 50-200 wGq.wu: 
1995p. lllflWL.iurnpGbptl li'1Ci~l.t 60-65%-G mul:i'1G unpliwlll'14WJhu PWflOfl 
zwhwq.nnMwG ctwlll.iblll, nfl[! 1.4whwG2mll tp pwi.tw4wG GJmpwL.iwG 
6wtuul:ip tlwuGwq.t'IU1Wg4,w6 abnuWf14nLpjmGGl:iJ1mli ljWUj'1lllwL Gn11nq.
tlwG hwtlwn: Uw4WJU uit;tuG'14wL.iwG Ull.jWUWf14llwG Wflf'lJnLGWLlbl!l 
hwtlwljw[1q.bp, 1..4whmumwllwubf1, hGl1..4t;u Gwl.t q.Jmri.wl.jwG w~nwue
W(llilWf'lflnrtGl::ifltl tlnU1 tlh2ngCibf1 H'1CibLnL ~Wllll'.iwnnt.I. fmpnq.nulo 
LjwlilWflmli trG tll::iel:iuwGbf1ti ublf1wlfwGw1J1bf1l::in1:!' gw611 n11w4nt.l: 
Sl:ituGhl.iwlfwG ll.jWlill'.iwnGl:innLl zwm lilUlilbumpjmGGl:ipmtl UjWflWUjnLflfl 
thCi UlWLhU 30%-hg Wt.lbLhG: Lw4 hwq.bgw6 m pWfl<'lf10f1Wl.j tlwuGwq.blll 
ljWf'lfll:ifl mGbgnri. tlwuGwq.tJmwg4w6 Gnnnq.liwG 6t;nGwn4mpJmGGbfl[] 
6wGnwpbnGt.lw6 ~ttiG h UlilhL44W6 WJL Ujfln:t>hLti ll.jWlilLlbnGb[l thG 
LjWlilW(1nU.l: 

2GWJW6 l:ifl.WO f'ldt.lwnmpjmGGb[1tiG. lll:iet;Gwlllb[lb[lG Ulllt'llll4W6 
tlwuCiwq.plllwg4w6 6l:inGwp4mp1mGGl:inhG Gnpnq.llwG ttiG l.IlWLtiu pwf111 
hwGq.nLJgGl:ipG m wq.nl:iq.wUlCil:ipr!' t.lwnl:iLWCiJmpti Wll.jWflWlilGl:ipQ, 
hhf'lf1nhwtlw4Wf1Q.bpQ, UlflWCiUll!iUU!iWCi: rhWJ1ljb, hblllWQ.Wjmtl WUl.11'1-
tSwGwpWfl WJ'l hwGq.nLJgGl:if1'1 Gnnnq.tlwG u ril:iuiwtGl:iph 4.l:inwljwGq.GtlwG 
ll.jWUlt.lbflubfl[J tlwuuwq.tiuiwg4w6 abnGWJ14nLPJnLGCib[lmtl wi.tl:ilwgwG: 
UJ'l tltiuinulo ~whwGpmtl tn tiGuibGu'1t.lwgGbl uibtuGtil.jwl.jwCi 
Ltintuw11'1Gn11. uil:i11.wllwub11'1. 2112wLL1U1nLJUlWJhG ~>nGribrnLl hwlllml.j 
tuwGmpGbptJ q.n116mGl:impJmG[!: 

«Ublfwq.11n» q.tJU1WWf1lllWf'lf1WljWG tl'1wt.tnpllwG Q.JnLfl.WUlfiUlhum
PJWG tlbJ;!bCiWJWgllwG lL tLb4UlflW:Pti4wgllwG lint11nt.lw4wG q.tJlllwhblllW-
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qnUlwl.twCi. l.tnCiuUlriml.tlllnl'lWUlttuCinLnq./lwl.twCi /lGUUl/llllmUlnul ll2w1.t4.tL 
t «PwqllWrijnu1 Wl'lUlWlll'lnLPJWG 11tummll UlttuG/11.twl.twCi UUfWUWl'lltllwCi 
(SU) hwllwt.twriq./l qwriq.wgllwCi hwJtgwt.twriq.»: UJG h/lllCiw4,nri4.mll t 
[!CillhwCimri UlGUltuwt.twG pwrit4intullwCi ll/lwuCiwl.twCi u1.tqpmG9Citrin4. u 
hw24./l t wnCimll Ul4.JWL hwllwl.twriq./l Jmriwhwlllmlt wnwGc'.lGw
hwlll4nLPJmGGtrio. 

- SU-/1 oriwl.tCitrio (W1"1UlW'll'l"'l(jtri-ll/12Gnri11Gtri-llt9tCiwCibri/l 
ub4'1w1.twCiwlllb1"1b1'1) h/lllCinLll t;(j /lribGg 4'1ntuhwriwpbrinLpJmGCibrio. 
bLGbLn4. UlGUlbuwl.twG GUfWUlWltwhwrillwrimpJmG/lg, 

- UlGUlbuwt.twG 4'1ntuhwriwptrimpJmGGbri/l pmriq./l h/lll9mll 
q.UlG4,mll IJ(j q.Jmriwl.twCi WUf1"1WG9wriUlwflrin11Gbrio. nrinGg bl.twllmUl
(jtJri/lg llm64,mll IJ(j UUfWUWl'lltllw(j OWOWJnLpjmCiGbri/lG. 

- hwllwl.twriq./l ltWJmCimpJwG wutwhn4,mllo UfWhwG2mll t 1.4blllm
PJWG oq.CimpJmGo, 

- q.Jmriwl.twCi w1.4riwCi9W1'1UlW'll'l"'l(jtri/l wnw2GmpJWG u1.tqpmG9G 
WUfWhn4.tLnL hwllwri wGhriwctb2Ul t SU-/1 ltWUlWl'lnriGtri/l tl/12u 
llrigmpJmCi, 

- SU-/1 GJmpwt.twG pwqwJ/l h/lllJ;?C! 1.twqllmll l:iG pnLnri llwltwri11w1.t-
(jbri/l Gnrinq.n11-u1.4wuwri1.tn11 Wl'llllW'll'lnLpJmGGl:iri/l q.nJmpJmG mGb-
gnri opJbltUlGl:irio. 

- hwllwl.twriq./l wri11JmCiw4,tUl w2tuwUlwCi9/l hwllwri UfWhwG2-
4.nLll t lll:i9bCiwGtri u uwri9w4.nrimllCil:iri Wl'llllW'll'lnrtCil:iri/l wGll/12w1.twCi 
llwuGwt.tgmpJmGo, 

- SU-/1 hwllwl.twriq.mll q.nri6mGl:impJWG 1.tnnri11/1GwgmllG /lriwl.tw
GwgGmll l:iG Ufl:illlwltwG llwrill/lGGtriu (q.JnLrl.WUlGUll:iumpJwG Ciwtuwriw
rimpJmGo, q.JnLrtWUlGUltumpJWG 21'12WGWJ/1G 4.Wl'l!nLPJntGGl:irio) Lt 
q.Jmrtwl.twG w1.4riwG9wrilllw'lrinrtGl:iri/l Ltwllw4.nri wung/lwg/lwGbri[!. 
ll/12G nri 11Gl:irio ('l/lL l:iri Gbri O). 

- UUfWUWl'lltmllCi 0G11q.ri1.tmll t OWOWJnLPJnLGGtri/l wllpn112w1.twG 
hwllWL/lri. nriG m1111Ltw6 t Ull:ituG/11.twG ll2UlWl.twG L4WUll'lWUUl/l 4./lriwltmll 
UfWhl:iLm u wri11JmCiw4,l:iUl 2whwq.nri6l:iLm hwllwri (GriwGg 6w4,wLQ 
Gwtuwutl:iu nrin2qmll t UlCiUlbuwt.twG CiUf WUlWltwhwrillwrimpJmG/lg), 

- SU-o hw24.wri1.t4.w6 t lll:i9t;(jwJ/l OWOWJnLPJWG wllpnri2 dwll
ltl:iUl/l hwllwri: 

'-ltrinh/12JWL /lCiuUl/llllmlll/l llwuCiwq.bUlGtriu ll2wltbL tCi Ulbtu
G/lltWJ/l UUfWUWl'lltllwG, 4.W!'lc'.lWltWLnLPJWG u 4.wric'.lmJp/l Gnri aubri/l 
1.twqllwl.tl:iriutllwCi, 4.wric'.lnLJp/l Ull:irtwllwumll llt9tCiwCitri/l OUfUl/lllwL 
9wGw1.t/l nrin2llwCi lltpn11/11.twGtri: Ut.tutL t;(j Gwl.t llwri9l:ip/1Ciq.wJ/lG 
htlllwqnUlmpJnLGGtri hwGriwutbUlnLpJwG UU=\-nLll q.JnL'lWUlCiUltuwt.twG 
tlptri9Gtri/l Wl'lUlWlll'lnLPJWCi u Lltriwll2w1.tllwCi hwllwri UlbtuG/lltWJ/l nL 
uwri9wqnrimllCitri/l UfwhwG2wri1.to nrin2tLnL Gutwlllwltn4.: 
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fl.nLUWUUlWGmll 1.twqllw1.ttriut4.w6 US4-Gtri/l 11/lGWll/lltWG gmjg t 
UlWL/lU, nri 1997 p. ut.tqpmll 1.twqllw1.ttriutllwCi [!Gpwg9mll t/lG q.UlGqmll 
llnlll 500 US4-Gtri: S4.JWLGbri/l 4.briLm6ntpJmCi[! gmjg Ulijbg/lCi, nri GriwGg 
58,2 %-(! UUlbrt64.mll t/lCi 21'12WCiWJ/1Ci Ul!'lWCiUUfnl'lUlWJ/lG (lbnGwril.tm
PJnLGCitri/l ltWll q.JntrtUlbtuG/lltWJ/l h/lllQ/l 4.riw. 16,5-[!' 21'12WCiWJ/lG 
wq.rinllwlllwl.twriwrillwG m lllttuCi/11.twl.twCi uutwuwril.tllwCi 1.ttGlll!'lnGGtri/l. 
8,9-u' llwriq.wq.blllCiwllbL/lnriwUl/14. ltWJWCiCitri/l. Q/lll/lwl.twCi UfWJQWl'l/l 
c'.ltnGwril.tmpJmCiCitri/l. 6,3-o' llt9bGw4'1nric'.lwri1.tllwCi 1.twJwCiCitri/l. q./llllW
hblllwqnlllwltwG /lGUUl/llllmlllCitri/l. CimJCiQwG tL UlCiUlbumpJmGGtri/l 
h/lllw(j 4.riw. 3,8-o' 21'12WGWJ/1Ci 2/lGwriwriwltwCi 4.Wl'l!nLPJmCiGtri/l h/lllwG 
4.riw: 

fl.nLUWUUlWCimll llb9bGWUlbtuGnLnq./lw1.twCi ltWJWGGtri/l 1.twqllw-
1.ttriutllw{j u w2tuwUlwGQ/l 4inric'.lo gm19 t Ul4.bL nri l.twCi /lG!utbu 
'll'lWltWG, WJCiutbU tL pwgwuwt.twCi l.tnrilltri. nrinCig llWU/lCi q./lUlbGWLQ 
hGwriw4.nrimpJmCi ltlllW lltri hwCiriwUfbUlmpJmCimll 1.twqllw1.ttriut4.n11 
ltWJWCiCitrinLll oq.Ulwq.nri6tL 11riw1.twCio, /lUlt pwgwuwl.twCi l.tnrilltri/lg 
tumuw4'lbL: 

US4-CitriCi mCitG llt9tCiwUlriwltllln1'1WJ/1Ci hw4.w9wltWJWG/l 
UlbtuCi/lltWltWG pwriari UfWUl!'lWUUlnLpjmCi u llb9bCiWJWltwCi 
w2tuwlllwCi9Gtri/l ltWUlWl'lllWCi 1.twqllw1.ttriut4.w6mpJmCi, nrinCi9 
hCiwriwLtnrinLpjmCi b(j UlWL/lU dwllwCiwlt/lCi ltWUlW!'lbL UfWUlqtriGl:iriC! u 
wri11JmCiwqblll oq.Ulwq.nri6tL Ull:ituG/11.twCi: 

UJULnbrt LtwCi Cinriwq.mJCi UlttuCinLnq./lwCitri/l wriwq.wgqw6 m 
wllpn112w1.twCi Citri11rillwCi wllbGWLWLl UfWJtlwGGtrio u 2whwq.nriow1.twG 
6wtuutri/l m /1G9Gwrictt9/l /12bgllwCi 1.twqllwlttriutllwG LWLl c'.lutriu. 
hCawriw4.nrimpJmG 1.tw wutwhnqbL w2tuwum11 wGaGwltwqll/l wt.lbL/l 
pwriari nL hwqwuwriw!W4'1 6wGriwptnCimtl, pwric'.lriwgCibL GriwGg 
w2tuwLnw4.wric'.lo. nriu ltCiutWUlil/l 1.tw11ritri/l ltWJmGmpJWG[!, CiriwCig 
llwuGwq./lUlWltWG wl5/1G: 

US4-mll wnw4.bLWL4bU oq.Ulwq.nriomll tCi hqnri tlt9bCiwJwgllwCi 
ll/12ngCitri. nrinCi9 w1.4whm!mll bCi lilbtuCinLnq./lwl.twCi q.nri6[!CipwgCitri/l 
hwuUlWUlmCinLpJmG, pwt.[wltwG/lG pwric'.lri nriwlt u w2tuwlilwCi9Gtri/l 
ltWUlWl'lllWG pw4.wriwri dwllltbUlGtri: 

C!Ci11hwGriwutbU, US4-Citri/l OWOWJnLpjWG CiltWUlllWllp 1.4whwCi-
2wri1.tCi wriwq. wrimtl t. [!UUl nrimll, Ulllbrt64.w6 US4-Gtri/l llt6wllwu
CimpJmCiG [!Ulll w2tuwlllnrtGtri/l pq/l 11wu4.nLtl bCi 4'1n9ri abnCiwri
ltnLpJnLCiGtri/l 2wri9/1G, oq.UlijbLnt.l G2wGw1.twL/l UlnLl'lJ:?WJ/lG qb'l!tri/lg: 

UwltwJCi q.nrioCiwltwGmll 1.twqllw1.ttriuttlw6 US4-Gtri/lg n! llbltC! !/l 
gmgwptritL hwllwnmpJmG' 11wnGWLnL 2whnLpwptri c'.lbnGwriltmpmCi: 
ultwlllt.[mll t ll/llllmll. hwt.[w9bL nri9w(j hGwriwt.lnri t 2WUl tlt9tGwGtri , 
wnwCig pw4.wriwri L4LWGwqnrillwG L. 6wGriwpbnCillwG, :flnG11whwlllmg
llwG, 1.trit11/llll/l 4.riwrillwCi L. WJLG: US4-/l 1.twqllwt.[nrillwCi [!Cipwg9mll 
w2tuwUlwCi9/l b(j oG11mCimll !W4'1wqwGg llt6 p4.nq /lCidbCitriw-
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Lnl:ituGtil.jwl.jwG w2tuwLnnriGl:ir (rSU). Ltin1mwDwGwl.j w2tuwLnnr1 
lll:ituwGflqwmnrul::irfl wnl.jwJnLpJwllp: 1wriwtu 12-30 wztuwLnnriul:irflg 4-
7-G [IG11q.rt.it.1.w6 tu rSU-mll: C'uLn nrnul, G11wGD pnLn11G tL w2tuwLnnul 
bu Lntit.l rinmmnt.l. iC:.w1wo unwugpg l.jl:iu[!, 4'lnl?n 6wunwpbnut.1.w6mp1wG 
1.4WU16Wnml, l.jwnn'l l:iu wztuwLnl:iL hwllwLnl:i'lnLPJWllp' hWllWUJWU1WU
tuwfJ w2tuwmwt.1.wn<lnt.l: 

USLi-Gl:infl ul:i6 uwunul wGpwt.lwnwn t q.n116mlil:inLPJWli mliLnl:iuw
l.jwG t.lbrLm6nLpJmli[! u umbrt6wq.n116wl.jwli Gwtuw<lbnGmp1mli(!: 

Sl:ituufll.jwl.jwG l.jbuuinnGGtnti ttiwnctl:ig q.nnomCil:inLpJWu(! 
tuwuq.wnnLu bu llfl zwn.P q.nponuCil:in: 

Ur111mCiwpl:inmp1wG wGl.juwG l.. q.1m11.wmGmbuwl.jwfJ llbJ;!bGw2ti
uwl.jwG tlb6wQwGwl.j q.nnownwuubnfl lit.{wq q.nn6mlibmpJwu UJWJllwCi
ul:innul wn11l:iG uuil:i11.ot.1.wo uil:ituGfll.jwl.jwG Ljl:iGmrmuul:inu ti t.lflriwl.jfl il:ili 
wupnr12mp1wllp tinwq.nn61:iL tirl:iug :i>mul.jgflwGl:inC!: '1nw UJW1.J1riwnul:i11u 
bu. 2mt.iw1wl.jwu 1.4w1llwuul:i11mu w11rumGwpl:i11wl.jwG <lbnuwnl.jmp1mli
Cil:irfl w2tuwLnwCi£!fl u uibtuGfll.jwl.jwu u1.4wuwnl.jllwG l.jwqllwl.jbpUJllwu 
hwllw11 1..4wtnwutuwOwu11.tmp1wCi uwuflCi q.nn6n11. onl:iGpfl (LjwGnuw
llflnLpJWG) pwgwl.jWJnLPJnLU[!, WflijJnLUWpl:inwl.jwO u Q.JnL1'1WlllUU11:iUW-
4wG wpmwrwwO_pul:infl hwliwr 4intuw11w11<'.l ! t.1.riw11nulGbf1[1, u1.4wuw11t.i
llwG m Ltintuw11nwl.jwG 6wnwJmpJmlilil:irifl hwllwri q.Gl:infl iUJW[lqwpwG
t.1.w6 wri(!, pwGl.jWJflu t.1.wntitnti umwgllwu wuhwuwGl:itfl 1.4wJllwOGl:i11[!. 
Q.JnL'lWUlUUlbUWl.jWU ml:ituGfll.jWJfl Wflll1W'lflnLpjmGnLli ril:intiu q.nJnLPJnLU 
mul:ignq lll:iGw2un11hwgmli[1, ul:ipl:iliw2f1Gwl.jwG q.nnowriwGGtpmu gwop 
LnbtuGnLnq.j1wl.jwG ti wnmw11nwl.jwli l.jwnq.w1..4whmpJnLli(!. UJbmwl.jwG u 
tnbrtwl.jwG l.jwnwt.{wpllwG l.jwnmJQGl:in/1 wlimwnptnmpJmli[! Q.JnL'lw4wG 
WUjf1WU.QWflU1Wl'}[lnrtGbnfl UU!WUW[ll.jmllG WUJWhnt.{bLnL lil.jwLnllwllp, 
zml.jwJwl.jwG hwnwpbnmpJmliul:inti ~uwt.{nnllwG ul.jqpGwl.jwG 4imLnul 
q.U1Gt.lnq tun2n11 LinLbl.imtit.l m hwllbllw1.J1wpwn LJ'ln_pp :Ptnlll:inwJtiG 
LnCiLnbumpJnLGGl::inti UJWJllwCiGl::inmll q.ti1.J1wl.jwG llzwljnulGbnfl ti UJl1W4-
LnP4 4'tnp<'.\p pwgwl.jw1mp1mG[1 :Ptinuw1tiu u1..4wuwnl.juwu l.jwquwl.jl:inU!
llwli q.nromu: UrrumliQnul, 2wm ljl:iGmnnCiCitn tiGQGwq.nJwgllwG hwllwn 
UU1'1U!LlW6 l.jWl.IlWJlnlll l:iG /111l:iGg U!llO:P'1L'19 11nL[1U w2tuwmwG12Gl:in: 

UJGmwubGWJlitit.l. US4-Gbf1fl w2tuwmwli.Qfl t.ll:inLmOnLpjnLG[! 
i.ttiwJmtl t, nn GnwGp pwi.twrwn hw2n'lnLpJwllp q.nnomu bu WJuont.lw 
q.Jm11.wLnli1.J11::iuwl.jwu wnmwripmpJwG 6wJnwhl:iri 6wun L4WJllwuCibnmll: 

2.4. Q;mqw1.11li1.11buwl;wli 1.11b/uli/ll/WJ/l L li;mpw/jwli 11/lpngubflfl 
oq1.11wqnrufl1wO mrzrzmp;wl1p dbnuw(1/;ntl1ubf10 l1bf1 
hWUflWlJ/bUmLpjntum 11 

UUJWUUJ[ll.jllwG nLnnmnLU UJl::iLnwl.jwG l?W'lW.QWl.jWumpjnLG[! ,, 
Q.JOL'1.WU1CiU11:iUnLpjWG liwtuwnwpnLpjnLCiu flnwl.jwCiwgunLU t 34 % 
U!l:itnwl.jwG pwctCibllwuti Lflwqnnwq.rwJflCi l.jwnwi.twnnum f111wl.jwuwg-
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UO'l «Uq.[lnUUjWUW[ll.jnLU» ti «Uq.nn.Qtillflw» 'fl<l>PC-Gl:irifl lJlUl[lWOW2n2W
GWJflU pi.tm.l. 35 «Uq.nnu1.4wuwrl.jmll» t.. 22 «PtnnflnLpJmli» PPC'-Cibp'1 
uti2ngnt.{: 

UJI'} [!Gl.jl:inmp1mGub11'1 '.pflGwfJuwmGmbuwl.jwG q.nn6mubmp1wfJ 
t.ll:i11Lm6nLpJmuo gnLJg t lllWLflu, nr GrwGg w2tuwLnwuQr wrriJmu,gGl::i11[! 
pwt.1.w11w11 ibG lifl 2w11p opJl:il.j1J1flt.l t.. unLpJl:i4mM 1.4wuiriwnul:ipnt.1.. 

- q.un'lmuwl.j L4Whwli2wn4fl pwgwl.jwJnLPJWli U!Wtnriwnnt.l 
Gt.{wql:iL t:;G OJmpwtnl::ituGfll.jwl.jwG ll'12ngul:in'1 Gl:ipl.jruwG l. rnwguwu, 
f1Cii1..4bu uwti Gnnnq.liwu w2tuwmwuQubf1fl 6wLl.wLubpQ, 

- t.J.6w11nt.1.ti ownwJmpJmGul:irfl uwl.jwq.ul:irifl wrifl t.. q.Jm11.wgflw
l.jwG (=l>l:irlltnwJtiG) m Q.JnL'lwgflwl.jwG 4nLb4mflt.l mu1.11bunLpJnLuul::i11ti 
6wun :PflGwuuwl.jwG t.lf16wl.jfl UJWLnriwnnLI. Gt.lwqbL t:;G 6wnwJnL
pJmGGl::irfl 6wt.1.wtubn£!. 

- Q.JnLll.Wlllfimbuwl.jwCi 1J1btuufll.jwJfl l.jwqll[! L. t.lfldwl.jo huw11wt.1.n-
11mpJmG ibG LnWLflU l.jwqllwl.jb111.4bL unwGg Wfll'J.JnLGwt.J.bl.11 
2whwq.n116mll[1, 

- ul:in4w1mllu t.iflrwnt.1.n11. hwrtiwJtiu .QWf1W£!wl.jwGmpJwG u 
Q.JnL'lWU1UU11:iUWLjUJu upbf1.QUbf1fl f111wgtlwG zml.jWJfl pwgwl.jWjntpjwG 
L4WU16Wnnt.{ Q.JnLll.WLOUUlbuwl.jwG Wf1U1Wl'J.flnLPJnLUQ 11w11<ll:iL t 
wuzwhnLpwpbr : 

Cu11hwGmp wntlwllp, u1..4wuwn4t1wu ntnnlllti lltiwt.{nnmllfil:inn 
q.nromu bu tintGg Gttwq hqnnmpJmGCibnfl 25-300/o-nt.{: 

1998 p. (IGpwm~nul «Uq.11nu1.4wuwp4mli» pwg pwctubl.Il'1f1W4Wu 
!JUl.jbnmpjmuutnu l.jWU1Wf1bL bG hl:iLnUJWL w2tuwmwGpGbf1[1. 'lWZUlWJflG 
llb,gbuw1wgt.1.wo· 26,9 llLG rirwllti . unpnq.tlwu, Ulbtuufll.jwl.jwG 
UU!WUW[ll.jllwu' 35,8 llLG rirwllfl, UJOUUlflWJflu' 130 ULU 'lflUJUfl, 
Gbril.jnuwG' 70,7 ULU rirwujl, flpwguwG' 130 llLU f1[1Wtlfl , WJL 
W[llOWfl[lnlpJWG' 99 llLCi 11nwtlti, WJL UJ[lUlW'lflnLpjmGGbpflg tinwgllwu' 
92 llLu rinwllfl : 

1999 p. q.wnGwuwgwuti t.. pbn.Qwhwi.twpfl hwuw11 Gti11411t.lbL bu 
2m112 110 llLG l'J.[1Wllfl 1..4whnLUU1WUWUb[l, nriflg 6w1.4nuwl.jwu flJ1LUllw-
2Gn11hnt.l' 62,6 llLu rirwufl, f111wgt.1.l:iL t 2mn2 40 llLG rirwllfl uimpwml:itu
ufll.jwl.jwu lif12ngGl::if1, l.jWLnW[lt.{l:iL bu 15 llLU 'lflWUfl 11wz1.11w1j1G 
llbDbuwJwgLtw6 u 15,2 llLG 11rwtlfl Cinnnq.llwG, uil:ituuUJwuw111.jllwu nL WJL 
wztuWIJlWUDGl:ir, WJL WfllllWl'J.flnLPJWU 6wLtww l.jwqlll:JL t 60,3 llLCi 1'}[1WU, 
flpwgmun WJL wntnwrinmpimuflg' 59,2 llLG 11nwa: 

1998 p. «Uq.rm.QflllflW» fTJ<l>PC-'1 WL4[1WUDW2112WGwnmpjnLUQ 
l.jwqllbL t 2, 1 llLn'l 11rwu: UJ11 [!GpWQQnLU Gl:in t 4nt.lbL 2nLf12 32 u 
t.{wriwnt.{bL 28 hwq. mnuuw wqnlllwl.jwG UJWf1WfllllWGJmp (WJ'l pt.J.mli 
14,6 hwq.mnGuw riw1.4nGwl.jwG 1111wuw2Gn11hfl hwzt.J.flu), flu!U!bu uwu 
6, 9 LnnGuw pnLGw2tillti4wuiul::i11: 
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«Uq.nn9t11ll1w» 'TJ<DPQ-11 4wqllnul [![J'lq.n4t.J.w6 pwct[Jl::Hnl1nw4w[J 
C![J41:inmpJm[J[Jl:inl1 4nri.Lll1g 1998 p. [![Jpwg,pmll 4wmwnt.J.l:iL l:i[J 2mn2 1 oo 
LlL[J rinwlll1 q.imri.wm[Jml:iuw4w[J w2tuwmw[J_p[Jl:in, wm pt.J.nLLl. t.J.wn' 100 
hw, gw[J,p' 300 hw, WJq.11[Jl:inl1 pmctmll' 3000 hw, 4n6nri.[Jl:inl1 11l:ill 
L4WJ.Pwn' 4300 hw, hwgwhwml1411 hmfo'.r 1200 hw: 

1999 p. hnLGt.J.wnl1 1-11 11nnLpJwllp «Uq.nn,pl1Ll11w» 'TJ<DPQ-mll l:iri.l:iL t 
13200 mn[J[Jw wqnmw4w[J L4WnwnmwGJmp, nnl1g 9623 mn[JGwG 
umwgt.J.l:iL t 6wl.4nGw4w[J 11nwllw2[Jnnhl1 hw2t.J.l1G: 

1999 p. q.wnflw[J(! ul:ilj1w4w[J Lll12ng[Jl:inl1 hw2t.J.l1G Gl:in t 4nt.J.l:iL I.tu 
2mn2 4000 mnGGw wllnGl1w4wJl1G ul:iLl1mnw: l>nu:i>nnw4wG l.t 4wLl1m
Llw4w[J l.4wnwnmw[JJmpl:inl1 [Jl:in4nmll !11 11nw4w[Jwgt.J.l:iL' hwllw4wn
q.mll wn4w 8000 mnGGw L!Gwgnn11l1 L4Wtn6wnnt.J.: 

1998 p. [![Jpwg,pnul 6wl.4n[Jw4wG 11riwllw2[Jnnhl1 hw2t.J.l1[J [Jl:in
Llm6t.J.w6 14666 mnGGw L4wnwnmwGJmpl1 Lt 13 hwgwhwllll14whwt.J.w,p 
4nllpwJ[J[Jbnl1 Ul[Jonl1[Jmlll1g L4blllpJm2b LlnLLn,p t bf'1.bL LnWgmgl1! 2mn2 1 
LlLn'l 11nwll: 1999 p. GmJG 11riwllw2Gnrihl1 hw2t.J.l1G Gl:inllm6t.J.w6 9623 
UlnG[Jw L4Wnwnmw[JJmpfl, 18 4nllpwJ[J[Jl:in'1 L... 25 mriw4lllnnGl:in'1 
UlGoriflGmll[! PnLJL lllt.J.l:ig l.41:itnpJm2l:i LnWgmgfl! Llmm,p w[Jl:iL Llnlll 600 
LlLG 'lnwll L4W!1Wnlllw[JJmpfl t.J.w6wn,pflg l.t 10 LlL(j rwwll' U1bj"u[Jf14wJfl 
2whwq.nn6nLLlpg: 1999 p. pl:iri,pwhwt.J.weti w2tuwlllwG9Gl:inflG LlwuGw4-
gmll ttiG UL4wuwn4Llw[J nLnnlllP 146 4nllpwJ[J: 

tLGl::iLnt.J. LIL4wuwn4LlwG nLn!llllP q.nn6mGl:inLpJmG[! pwnl:iLwt.J.l:iLm 
wGhpwctl:i2lllmpJmGpg, 11bnl.tu 1997 p. ,, Uqq.wJtiG ctnri.nt.J.ti 4nri.Llflg 
hwt.J.wGmpJwG wnctwGwgw6 «,, wq.rinl.4wnl:iGwJtiG hwllw4wnq.f1 
ungtiwL-lllGllll:iuw4wG pwnl:ilj1nfumllGl:inti 1997-2000 pp. hwllwLtin 
onwq.tinmll» Q.JnLf'1.Wlll(JlJ11:iumpJwG [JwfuwnwnmpJm[J[! hw[J11l:iu tn l:i4bL 
q.JnLf1.WlllGllll:iumpJwG wnlllw11nwllll:ituG'14w4w[J UL4wuwn4mllGl:in'1 
41:i[Jlllnn[JGbnfl 4wqllw41:inl.4LlWG [Jwfuw<'ll:in[Jmpjwllp: r 4wlllwnmllG 
«Onwq.nti» Ll2w4t.J.l::iL l.t ,, 4wnwt.J.wnmpJwG 1999 p. wl.4n'1L'1 22-11 pflt.J. 
255 nnn2liwllp hwl.j_w[JmpJw[J t wnctwGwgbL «qJnLf'lWlllGlllbumpJWG 
wnlllw11nwllll::ituGl14w4wG LIL4wuwn4mllGl::inl1 pwnl:iLwt.J.LlwG 
Llfl2ngwnmll[Jb11l1 Llwufl[J» 6nwq.fln1J: qJnLf'1.WU1GU11:iUmpjWG 
flwtuwnwnmpJWG 1999 p. LlwJl1uti 3-'1 pflt.J. 143 hnwliwGnt.J. wm 
«Onwq.flnl'.!» q.nn6nL[Jbmp1w[J lil:i2 t 11nt.J.bL: 

,, Llwnql:inmll l.t tnl.twG ,pwri.w,pmll 9-[! «Uq.nnul4wuwn4mll» l.t 2 
«Pl:innflmpJmG» PPQ-[Jl:infl hflilw[J t.J.nw umbri.6t.J.w6 Q.JnLf'lWlllflllll:iumpJw[J 
wplllwf'lnwllll:ituGti4w4wG UL4wuwn4nulGl:in'1 41:iGlllnnGGl:inflG t hwlll4wg
t.lbL (bn4wnwctwil41:illl i.twpClw4wLnLPJwilp) 6wl4nGw4w[J 1111wilw2Gnphj1 
hw2t.J.'1G Gl:ipilm6i.tw6 18 4nilpwJG l.t 25 lllnw4lllnn, !flGw4wG lllflW4lllnp
[Jbp l.t Q.JnLf'1.Wlllfllllbuw4wfJ q.nn6j1,pfJl:ip: Pw[Jw4gmp1m[J[Jbp l::iG i.twrii.tmil 
PnwGp ruLwilw4wG ,wGriwl.41:illlmpJmGj1g llflG!l.t 50 hwlll oq.lllw
q.np6i.tw6 U4-5 «uflt.lw» llw4[Jflz'1 4nilpw1G[Jbp Gl:iri4ribLm GL4WlllW4ni.t: 
LmilpwJGGl:ip[! L4blll,p t Gnnnq.t.ll::iG «umnGmu» PPQ-p mctbnnt.J.: 
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UL.4wuwri4LlwG Jmnw,pwG~mn 4bfllllpnGl1 hwllwp Llzw4t.J.bL t 
lllbj"uGfllfw4wG t.J.bnwqfl[Jllw[J wGh1.ulllwlfwG 6pwq.fln, nnti :i>tiGwGuwt.J.nn
LlwG GL4wlllw4nt.J. wztuwmwG,pGbn bG mwnt.J.bL wnmbn4nJw Llfl 2w119 
[Jb111111nri.[Jbn'1 hblll: fiwl4nGwlfwfl «Sumitomo corporation» q.nn6wlfwLm
pJmGG mumllGwuj1pmpJmGGbpj1g hbmn, L4Wlllnwumw4wllmpJm[J t 
hwJU1GbL w2w4gbLm 6nwq.rifl :J>tiGwGuwt.J.npilwG[! 10 ilLG UUU 11nLwnti 
!Wlj1nt.J.: 

'.]uw1w6 lf wmwnt.J.w6 nnn2wlfj1 w2tuwmwflp[Jbnfl[J, 1wiwumwflmll 
q.JmriwmGlllbumpJwG UL4wuwnlfllwG nLnrimti t.J.j16wlf[! Gbp4winulu !'1 
4wnl:iL'1 hwilwnbL pwt.J.wnwn: 

* * 
* 

Pl::int.J.w6 GJmpbpfl t.J.bnLm6mpJmG[! hpllGwt.J.nnmll t, nri fl mwnpb
nmpJm[J wpl.tlllllwbt.J.nnl.4w4wG l.t U'TJ,-'1 briLinGl:infl, Llbp hw[Jpw
L4blllnLpJnLflmll wzfuwlllwGpGbp !bG lllWnt.lmil Q.JnLf'1.Wgflw4wG l.t lj1npp 
:J>bnilbpwJflG lllGlllbumpJmGGbpfl hnril:iril'.! Lt !oq.mwq.np6t.J.nri 4wll pbn
oq.lllwq.nnot.J.nri Q.JnLf'lwlll[Jml:iuwlfw[J lllbfu[Jf14w[J hwllwlllbf'l oq.lllwq.np6-
ilwG lllwnpbri <'ll.tbnfl Llf12mGlllbuwJflG 4nnl4b!1wgj1wGbn'1 <'ll.twt.J.nnllwGG 
m 4wqllwt.J.nnllw[J[! [Jt.J.flnt.J.w6 zwhwq.pq.fln onb[Ju11nw4w[J 11w2mti 
ullll::if16LlwG mriri.mpJwllp: ,, q.Jmri.wmGmbumpJw[J [JwfuwnwpmpJw[J 
4nrillflg lfwqllw4bnL4t.J.w6 LIL4wuwnlfllw[J lj1nppwpw[Jw4 l.t n! nwgpn[JwL 
4wnmgt.J.w6pnt.J. 4bGlllpnGGbn'1 GJmpw4wG pwqwG pnLJL t, '1 t.J.j16w4'1 !bG 
4wlllwpl:iLm flpb[Jg t.J.riw 11nt.J.w6 L4wnmw4wflmp1m[J[Jbn1J l.t 4wn'1P mGb[J 
4wnmgt.J.w6pj1 62lllllwG m L4blllw4wG LnLf12 hnt.J.wGwt.J.npllwG: 

UJ'l hj1Ll!iwtuG11f111Gbnfl LnL6LlwG mzwgnul[! 4hw[Jq.l:igGj1 Q.JnLf'1.W
llllilllbuw4wli W('llllWfl('lnLpjwG nri.pwLfl t.lwfu6wGj1: ul:ip4WJnLLlU Q.JnLf'1.W
lll[JU1buw4w[J hnri.bn'1 [Jzw[Jw4WL'1 Llwu[! !'1 oq.mwq.nn6t.J.mll, tunl4wflj1 t 
t.J.bnw6t.J.mll, tiu4 oq.mwq.nn6t.J.nri hnri.bpmll w!ihnwctbzlll !Wlj1j1 m 
mbuw4'1 l.4wnwnmwGimpbn ioq.mwq.nn6bLnt.J. l.t 1Jli11hwG11wl4bu 
l.4Whw!i2t.J.nri wq.nnmbfu!ip4w4w[J Llf12ngwnmllGbp !4'1riwnl:iLnt.J., hnri.'1 
4wqilmpJmli[! t.J.wlllwlimll, pl:inriflmpJnLGQ Gt.J.wqmll m 11wp<'lJWL 2wnpflg 
flnL(1U t Q.WLflU, tiu4 Q.JnLf'1.Wlll(jlllbUw4wli lllbfuGf14wG 6bnwgbL, Llw2t.J.bL t, 
4wl4fllllWL !innnq.Llw!i m t.J.bpwL1b[J11wGwgllwG hGwpwt.J.npmpJm[J i4w l.t 
11wn<'lJWL 2wnpflg flnLflU t Q.WLflU: 

'TJbmp t li4wlllj1 m!ib[JwL nri hwlll4wl4bu zwlll t.J.lllwliq.wt.J.nri t 
Q.JnLf'1.Wlllfllllbuw4wG lllbj"uGf14wG 4nngGbLIJ: tpb hnri.G t 2wnpflg 11mnu 
Q.WLflU, 11bnl.tu wllb!i flli! 4nnw6 it. Llfl pwGp lllWpt.lw [!lipwgpmll 
hwllwl4WlllwutuwG wq.pnlllbfulifl4w4wG Llfl2ngwnmllGbp tinw4wGwgGb
Lnt.J. 4wflbL'1 t WJli t.J.bpw4wGq.libL pu4 Q.JnLf'1.WlllGlllbuw4wG lllbfulif14wli 
2wnpflg 11mnu q.wLmg hbllln !Wlj1wqwGg 11ctt.J.w11 l.t lllWUliJW4 lllwnflGl:ip 
m Llb6 :j>j1!iwGuw4wli Llf12ngGbn bG L4blll,p, nnl4buqj1 t.J.bpwqp!it.J.bli 
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hwllWUIWIJlWUfuwG tH:ipl:iGWUlf1W4Ulnf1WjflG hWtlWEW4WJWGGl:if1G m 
tiGctl:iG l:if1Wl.lll:ifuGf14wl.jwG LIUIW u Wf14ll wG 41:iGl.llf1nGGl:if1[!: 

li2tlw6 htillGwtuG11f111Gl:if1[! LnL61:iLnL u Q.JnLf'lWUlGUll:iUnLpJWG 
GJmpwtnl:ituGf14w4wG liwl.llw4w11w11nuHil:i11f1 m Wf1UlWlff1Wl.lll:ituuf1-
4w4wG ulllwuw114nulGl:i11fl Gl:i114w tlfllSw4u pw11l:iLwtll:iLm hwliw11 
wGh11wctl:i21Jl t f111wq.n116l:iL l.lll:ifuuf14w4wG tll:i11wqf1Gliwuu mriritlw6 
UlllWl.llW4WJflG 611wq.11l:i11fl li2w4mll m l>tiGwGuwtJ.n11nul, 4nnU1l:if1WQflWJti 
hwllwU1Wl.llwutuwG <'lul:if1fl hflliwG tlrw hnrifl m l.lll:ituGf14wJfl hwliwl.lll:if'l 
oq.l.llwq.n116liwG 2whwq.11q.tin l.llGl.llbuw4wG m 011l:iGu1111w4wu 4w11q.w
tJ.n11mli, U11:il.llw4wG w2w4gmpJwG pwriwpw4wumpJwfi 611wq.11wtln11mli 
u WJLU: 

tLGl:iLntl wnw2w1111tlw6 tuu11f111ul:i11ti f111wq.n116liwu q.fll.llwl.lll:ituufl-
4w4wG hflliuwtJ.n11liwG wGh11wctl:i2l.llmpJnLuflg' hw2n1111 pwctGmli 
pl:irtJ.mll l:iu hwG11wU11:il.llmpJwG hnrtl:if1fl m l.lll:ituufll.jwJfl hwllwl.llbf'l 
oq.l.llwq.n116llwu tuu11f111Cil:i11fl Lm6liwG ntriflGl:iru ll uU1wuw114liwG 
l.jl:iGl.llflnuGbflt'I LWtlwq.nqG 4wnmgqw6pfl U1Wf1qwpwGmllGl:ifl[! hw2tlfl 
wnGl:iLntl q.Jmrtw1J1Gl.llbuw4wu lipbf1pGl:irfl W!11.1lW1ff1nLpJwG m n11w4fl 
pwri<'lrwgmliu. hwl.ll4Wllll:iu tll:i11wll2w4llwG m fl11wgliwG 4wrunrwq.nqG 
hW(1Ql:if1[!: . 
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3. 1U3UUSUlintU <l3nt'lUSliStUU4UG =tn'ltrr nt Sttuur4U3r 
=iuuust'l oqsuqnrouut. tuli~rrutrQ t;q u~uuur4UUu 
4tusrnuutrr LUqU<lnt3u 4Unntsquoer =iruuuqnrntuQ 

3. t.:bb17tfb17w;flu (q;mrzwgflwqwu) mumbump;muubfl/1 
tfbpbuwubp/1 mbjuuflltwltwu uU/wuwpqtfwu m unpnqtfwu 
l//16Wl/[J l.i PWflDJ Wlf tfw{j nLf]/1Ubfl[J 

QjnLf'lWl.llGl.lll:iuw4wG ml:ifuGfl4WJfl 6wnWJnLPJWG ctwll41:il.ll(! L 
hw(1wl.llunLpJmGu lll:i6wgGl:itm q.n116mli 4w11Ln11 G2wGw4mpJmG mfif1 
fi11wug uil:ituGf14w4wu uutwuw114mliu m Gn11nq.nuln: 

U11ulll.llwl:itl11nutw4wG l:i11411ul:i11f1 LIU1wuw114liwG tun2n11 41:iGl.ll-
11nufil:i11mll, 4wiwGGl:i11mll, llflwtJ.npmllGbpmll, flGiutl:iu Gwu l.lll:ifuGfl4wi fl 
hwllwl.lll:if'l oq.l.llwq.np6tlwu, tlw11<'lmJpntl L tJ.w11<'lw4wLnLPJWlip l.lltlnri 
l.llWf1pl:ip pGmJpfl 4nnU1l:iJ1Wl.llfllJ.Gl:i11mli lil:ipl:ifiwuwppwtln11nLllul:i11fl uil:itu
Gfl4w4wG UL4WUWf14mliul:i11fl u un11nq.nLliul:i11fl w2tuwl.llWUpUl:ifl(! 'lfltlW6 
bfi pwf1<'lp hfllipl:if1fl tl11w: .'.bbplll:if1WJtiG uiGl.lll:iumpJmGul:if1fl hwliwfl WJ'l 
tufi11f111Gl:ip[! tm6mli l:ifi UL4WUWf14liwfi hwliwutWl.llWUtuwG 4wqllw41:i11-
l4nLPJnLfifil:i(1[! Lflntuw11wp<'l 2whwtJ.bui Ll1WJllwGul:i11mll: Um q.n116u wul.llfl
lSwfiwpwp pwpl:itwtJ.tJ.mli t Ciwu nmuwul.llwumli m U~1-f1 liJmu 
l:i114pGl:ipmll, flu4 iwlflwqwug tlwmpwp tlfl6w4mli t q.l.llutlmli libr 
hw (j fl Wut l:il.ll n L PJ n LU n Lll: 

Ul.llnf1l.t u4w11wq.11tJ.mli t :f>l:i11lil:i11w1f1G UlGl.lll:iumpJmGGl:i11f1 lil:ipb
GwGl:ipfl Ull:ifuGf14w4wfi UL4WUWf14llwG u Gn11nq.llwG w2tuwl.llwGpGl:if1fl 
'lfltlW6E[! w11ulll.llwl:ilJ.11nutw4wG l:i11411fil:i11nul m nmuwul.llwGmll [35} Lt 
w11tlmll bG hwllWutWl.llWUtuwG hbl.lll.tmpjmGGbp llbf1 hWUflWl.lll:il.llm
PJnLfimli 4flpwnbtm fil.llwl.llw4ntl: 

<l.'.b=t-mll lllf1W4Uln(1Gbf1fl mbtuCif14w4wCi UutWUWf14llwCi llfl2flG 
l.llwf1b4wCi wpctbp[! n11n2tJ.mli t 1 4tll.ll-f1 tl11w 0, 15 liw114f1 hw2tJ.ntJ.: S11w4-
l.llnf1[1 UlWf1l:i4wG 500-1500 ctwli oq.l.llwq.n116bLflU UU1WUW(1l.jliwG 6wtu
Ubf1[1 4wqllmll bG <'lbnQpbf1llwCi q.Cifl (hw2tJ.l:i42nwiflCi w11ctl:ipfl) 5,6-10,5 % 
-[!: SbtuCifl4w Wflll1Wflf1nrtfl u oq.mwq.n116nrifl 4wutfl 4wqliw4bf1U1llWfi 
2Gnphfltl l.llbfuGfl4wCi w2tuwl.llmGw4 tlfllSwl.jmli t LllwhlJ.mli :Jll:if1llbf1fl 
ublflw4wG mctl:i11ntl, flfl wphl:iul.llwGngfl lifl2ngntl: 

SbtuCiti4wJti uutwuw114liwG l.llWflb4wCi tlf12flG 6wtuub(lf! Ub6 
Pf1fll.llwGflwimli 4wqlimli bCi 50 11nL/hw, lifl11b11LwCi11Cib11mtl· 50-185, 
Ctlb11flwJmli' 50-100, UlJ.Ul.llflflWJnLll' 73, .'.b11wCiuflwJmll' 91 11nt/hw: 

Urumuw4 3.1-mli pb11tlw6 bCi libpbGwGl:i11fl utwhmul.llwtlwul:ipfl L 
Cin11nq.liwCi lif12flCi l.llWflb4wCi hw2tlw114wJflG q.Gb(l[!: 

ttJ.11nU1w4wG bf14f1Gb11mli l.llbfuCif14wl.jwCi LIUIWUW(ll.jliwG l.lll:iuw4-
Gb11Ci bG. UutWUWf14nLli[!, UlbfuqCiGmliu Lt un11nq.mtl[!: UJUl.llbf'l lll.llGmli b(i 
libQbGwifl llWQ(lnLll[!, JnLf'lnLllG m Jmrifl Lflntumli[!, pwCinri liwub11fl 
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4w11q.wLJ.n11mlln. n11n2 U1W11qwq.nLJG libgbGwliwubf1'1 U1Wf1Pb11wpw11 
lflntumli[!: 

Uf1JflLUWI/ 3. 1 

'1/whnLUU7WUWU/iflfl /,. Ufl(lnqtJw(j 2nLf1pU7Wf1JW hWZt/W(l[/WJ/IU qu/i(lf! 
(qutJw(j W(ld/ipfl wn[/nUWJ/IU hW(lWp/iflnLPJWllp) U7/ifuu/11/WJ/1 

oqwwqn(lOtlwu wli.nqmp1muflg [/wfutjwo 

Ubgbliwlibfl 

1w4WI!Pl inbtulip4w. 
pOgOwqliwg 4nilpwjlilibri 

up[nuw- 4b11w- Li tuninhw4wg 
ilbgbOwlib(l, 4wriinn:jlp[w- Li 
l'.iw40ribri.whw4w11 4nilpwjlilib11 

Clmf'lwlilibri. 4mtinp4winn11!it11. 
winwilliw4n11 gwgwlilibri. 4wri
inn:jlp[WQW0flpl0b(1 

l'lmrm(lWJPO 4mtinp4winn11ub(1, 
hO~PlLibfl 

U4w4wnw4w1pO gwgwliub[l, 
UjWl1W(llflWlijnLf'IW911PlLib!1, qnil
Wll.PWhW4WJ2 ilbgbuwub(l, 4wri
inn:jlp[ winu4PlLib(1, uriu4plObri 

4briwhw4w11 ilbgbOwubfl 

tqpUjtnwgnribup 2w11gwgwu
Ob11. 4f'IP ilbgbOwubri. PllP 
UjnilUjb(l 

1winp4wln11wOngub11. hwinp-
4wllwg11plub11. q[wli4w41ib(1, 
hwinp4wilwu11plub11, 4b11w
tuwnOplOb11 

S(lw\jtnn(lUb(l 

Oqinwqn11MwO inlinri.mf'IJnLO[! 
inwri4w [!Ufilwggnu'i, d 

Lriwgmgpl 
oqinwqnri

o---~--~--~---.amil 1ooct 

50 100 150 200 hw24n4 

1,5 2,5 3,5 4,5 

3 5 6 7 2 

4,5 8 11 14 6 

4 7 9,5 12 5 

3 5,5 7,5 9,5 4 

2,5 4,5 6,5 B,5 4 

2 4 5,5 7 3 

1,5 2 2,5 3 0,5 

500•/5,6 750/6,7 1000/B 1500110,5 0,5 

* hwilw(lplnu'i' 2nlf1\>ll1Wf1JW oqinwqn11Mwli dwilb(l[!, hWJlflW(lW!lnLil' UjWhbu
inwilwub(lp Li Onrinqilwli hw24wri4wJp!i w11ctt1211: 
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SbfuqGGnul[! L. Gn11nq.nul[! l.jw1J1w11L1.nul t;G [!GUlwGbl.jwG :j>b11liw
Jmli' n11w4JWL wGdGwl.jwqlijl L. wGh11wdbzU1 1J1bf1JGj11.jwl.jwG uw11gwLJ.n-
11mliGb11'1 wnl.jWJnLPJWG 11buigmli: UnLJ.n11wpw11 WJll q.n116nrimp1mGGb11C! 
l.jWUlWl10Lli t;{j Gn11nq.liwG w11hbUU1WGngGb11[!: qJnLrtWUlUUlbuwl.jwG 
4WU1WLWnmGb11[!. U1W11pb(1 211WJ'1G L. hnrtWJjlG wungj1wgj1wGb11[!. n11nug 
mGbG ublflwl.jwG Ulbf1JGj11.jw, '111bGg t;{j '111wl.jwGwgGmli qGGmliG m 
Gn11nq.mli[!, pwgwnmpJWlip WJG 11bU1Qb11'1. b11p wGh11wctb21J1 t hwUlml.j 
Gn11nq.mli: 

'-lb11Lm6mp1mG[! gnqg t UlLl.bL. n11 CLJ.b11'1w1mli wlipnri2 Gn11nq.llwG 
w2tuw1J1wGgGb11'1 6wi.twL'1 43 %-[! 1.jw1J1w11LJ.nul t :j>b11llwGb11mll,33%-[! 
=!>'111llw1'1G UU1wuw1141lwG l.jb1J1b11mll, 24 %-[! ll1mu db11Gw111.jmp1mu
Gb11mll (hjlliGwl.jwGmll ll'1Lbl1WJj1G): 

l>b111lwjmli l.jWUlWl1nLll t;{j hwllbllWU1Wpw11 U!Wl1q Ulbuwl.jjl 
Gn11nq.mliGb11. jlul.j wLJ.bL'1 pw1111 L. nbum11uwUlWl1 Gn11nq.mllGb11[! 
1.jw1J1w11L1.mli l:lG U1WJllwGwq.11nL1. llwuGwq.j11J1wgLJ.w6 un11nq.llwG w11hbu-
1J1wGngGb11mll: 

UJUU!bu, Ulf1Wl.j1J1n11Gb11'1 2w1111L1.wogGb11'145%-[! LJ.b11wl.jwGq.GLJ.mll 
t :j>b11liwGb11mll, 55%-[!' =!>'111llw1'1G L. lljnLU w11hbUU1WGngGb11mll: 
qmpwuGb11'1 hwllw11 WJll pLJ.bl1[! hwliwU1w1J1wutuwGwpw11 hwLJ.wuw11 t;G 
85 L. 15%-'1: CLJ.b11wl.jwG q.j11J1Gwl.jwGGb11'1 q.Gwhw1J11lwllp :j>b11llwub11mli 
l.jWUlWl1Ll.nri Gn11nq.llwG 6wLl.WLlib11[! 4U1whuiwGLJ.bG l.jwli GnLjGjlul.j 
l.jwlSbG: ,jlliGwl.jwG U!WUllSWO[! :j>b11llb11Gb11'1 dq.UlnLllG t' Gn(1nq.llwG LJ.11w 
6wtuub11[! U!WhbL wLJ.bL'1 gw611 llwl.jw1111w4'1 L1.11w: 

CLJ.b11'1w1mll Gl.jWUlLl.mli t PWf1dl1 WUUlj1lSwGj1 ll11gwl.jgmp1mG =!>'111-
llwJjlG, 1.jnnU1b11w1J1'1LI. L. liwuGwLJ.n11 db11Gw111.jmp1mGGb11'1 ll'12L. 2mt.iwG 
Q.JnLrtWUlGUlbuwl.jwG 1J1bf1JGj11.jw1nL1. hwq.bglibLm. '1li!U!bU GwL. G11w 
UUJWUWJ'll.jnLli[] l.jWUlWJ'lbLnL q.nnonul: 

UJG =!>'111llwGb11n. n11nGg Ulbf1JG'14wG 2Ll.b11wl.jwG 2m4wJnLll llb6 
gwGwl.jmp1wllp t '111wgLJ.mll' ll21J1WU1bu qGLJ.mll t :j>b11llb11Gb11'1 4nrill'1g, 
dq.Ulmll t;G l.jwqllwl.jb11U1bL n11n2wl.jj1 gwGwl.jmpjwllp Gn11nq.llwG L. 
UU!WUW1141lwG l.jbll1bl1 wllpnri2 b11411ni.t llbl.j, n111J1brt 4w11bL'1 t w11wq. L. 
n11wl.jnLJ. Ll.b11wglibL /111 =!>'111liw1'1 liWU1Wl.jw11w11w6 Ulbf1JG'14WJ'1 
gwGl.jwgw6 i.tuwuLJ.w6g: 

CLJ.b11'1w1mli !Liwu liwuGwq.j11J1wgLJ.w6 q.n116w11wGGb11 l.jwli tun2n11 
W(1hbu1J1wGngGb11 4wlll'1ll1WL l.jwli hw1J11.jWU1bu pw1111 Gn11nq.mli 1.jw1J1w-
11bLm hwliw11: Sw(1pbf1 2112wGGb11mli q.n(16nri UlG1J1hw2L1.w114wJ'1G wnL.
Ulf1 WUU1WUW11Ljllw {j 11'1 L b11w1'1G l.jnnU1bf1WU1'1LI. Gb11'1G 4'19 l.jbGU1(1nGGb(1[! 
(W(1hbUU1WGngGbJ1[]) LJ.b11w4wGq.GnLli t;G gwGl.jwgw6 LJ.GwuLJ.w6g, 
l.jWU1W(1mli wllbliw1J1Wf1pb11 L. w2tuw1J1WU1Wf1 Gn11nq.mli: l>b11lib11Gbf1[! 
ll'1Lb(1Wjj1G Q.(1WUbGJWl.jlib(1j1 hbUl l.jWU1LJ.w6 !bG U!WJllWGWq.(1Wjj1G hW(1W
pb(1nLpjWlip L. l.jw11nri t;G 11'1llbL gwGl.jwgw6 ll'1Lbf1'1. nrw4nLI. L. tctwG 
6wnw1mp1mG UUlWliWLm hmunLJ.: '-lGwuLJ.w6gGb(1[! L1.t11wl.jwGq.GbLm 
ctwlll.jbUlQ 24 ctwli t: 
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Ct.J.britiwJmli q.JnL11.Wl11UUlbuw4wu lllbtuuti4wJti u~wuwri4liwu 
4wqliw4b11~liwu q.nriomli hblllw1m1mmpJwu t wrictwuti uwl.t 
Ululllhwzt.J.wri4wJtiu 4buUlrinuubriti 4n11.litig :i>brilibritiu t.1.w11<'.lw4w
LnLPJWlip unrinq.liwu wrihbuUlwung lll!lwliwriribLm ~riw4l11ti4wu: 
Ltwtut.J.w6 t.J.uwut.J.w6pti pumJptJg, qpw11.t.1.w6mpJwu wuUlti!Swutig, 
:j>brilib!l[! 4w11n11 t unrinq.mli[J 4Wl11W!lbl tJupumrinLJu :j>briliwjmli, 
unrinq.liwu wrihbulllwungmli 4wli Ulbfuuti4wu hwu<'.lubL ritiLbriwJtiu 
q.riwubuJw4ubritJg n111.tt lib4tiu· unrinq.mlio 4wlllwribLm hwliwri: 

UztuwlllwupwJtiu ubqnuti ctwliwuw4 4w111.tn11 libtuwutiqliti t.J.uwu
t.J.bLm rib~pmli 4wribLti t ~whwu2bL unt.1.n11w4wu Lt 2111w~ 
u~wuwri4mli: Puw4wu t, nri ZlllW~ u~wuwri4mlio pwu4 t uulllmli, 
pwutJ nri ~WhbUUlWliWUb!l[! liWlllW4WflW!lt.J.nLli bu O!lt.J.W [!UpWgpmli: 
tunznri 4nlipwJuubriti Lt hwt.J.wpn11 libpbuwubriti w11lllwri11n11.ub110 WJri 
u~wlllw4nt.J. oq.lllwq.nriomli bG GmJGtiu4 m1111.wptinGb11, nrinGp t.1.wwt2p 
bG 4wlllwrimli wGliti2w~bu riwzlllmli: 

Pbripwhwt.J.wpti oupwgpmli hw!Swtu tiriw4wuwgt.J.mli t 2m112011Jw 
hwlllm4 UlbfuGti4w4wG u~wuwri4mli: 

q:b1-mli :j>b11lib11Gb11ti 2112wGmli 4WlllW!lWO hwrigmlio Ult.I.bl t 
hbllll.tJWL wririJmGpGbrio. 

- :j>b11lib11Gb11ti 85, 9 %-o q.mumli bG, nri 4w~ ~blllp t ~wh~wGbL 
lib4 4wli litl pwGti hwlllm4 Gnrinq.liwG <'.lbnGwri4mpJmGGbriti hblll, 

- 79,3 %-Q q.mGmli bG, nri ~wriq Gnrinq.liwu wztuwmwGpGbrio 
~b111p t 4WlllW!lbG tJribGp :j>b11lib11Gb111J, 

- 60,8 %-o q.mGmli bG, nri pwriri lllbuw4ti Gnrinq.mliGbrio ~blllp t 
4wmw11bL Gnrinq.liwu <'.lbnGwri4mpJmGGbrimli, 

- nrinz ~b11lib11Gb11 q.lllGmli bG, nri uwripwt.J.nrimliGbriti Gnrinq.mlio 
hwril.twGti oq.umpJwlip ~b111p t 4wlllw11bL owwwhbll. rib~pbrimli: 

SGmbumpJwG liwuzlllwpGbriti lib6wgliwG hbm litiwutiu ti2Gmli t 
Griw 4wtut.J.w6nLpJmGo q.Jm11.wlllG111buw4wG mbtuuti4w Gn11nq.n11 <'.lbn
uw114mpJmGtig: SGUlbumpJmGubriti 27 %-o. nrinGp mubG litluil.t 10 hw 
oq.lllw4wri Q.JnLl1.Wl11Gt.nbuw4wG liw4bribu, oGrihwGriw~bu ibG ritilinul 
q.Jm11.wmGUlbuw4wG lllbtuutJ4wu un11nq.n11 <'.lbnGwri4mpjmGGbriti 6wnw
JnLPJnLGGbritiu: UJutiupG, 4"1np11 :j>b11liwub11G oq.mt.J.mli bG riwripungwJtiG Lt 
4"1w4wGwq.n116w4wu wrihbulllwGngGbriti 6wnwJnLpJmGtig, nrio linlll 
bribp wuq.wli tctwu t uulilmli: 

Ut.J.bLti tunznri mG111bumpJmGGb11mli wm wrihbuUlwGngGbrio wG
GzwG ribri bG tuw11.mli Lt ririwGg 6wnwJmpJmuGbritig oq.Ult.l.mli bu hwqtit.J. 
13 %-o: QuriLWJGt.J.mli t tJGpGnLllnLJG Gnrinq.liwG ~riw4mti4wG Lt tiribGg 
riwriptJGGbriti m 4"1w4wGwq.n116Gb11ti 0Griq.114mlio: ubri4wJmliu :j>b11-
lib11Gb11ti lib6 liWU[! <'.lbnp bG pbrimli ~11W4lllti4 lllbtuGti4w4wG 
q.tJt.nbLtJpGbri, nrio Griwug hGwriwt.J.nrimpjmG t lllWLtlU 4WlllW!lbLm 
u~wuwri4liwG Lt Gnrinq.liwG pwqliwptit.J. q.n116n11.mpJmuub11: unrinq.mli 
4wmwribLtiu lib6 mumbumpJmuubriu wt.J.bLti wu4wtu bu, pwG 4"1np11b110: 
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1wrigmliGbrio gmJQ bG lllt.J.bL, nri zwlll :j>b11lib11Gb11 lilllwririt.l.mli bG 
hbmwq.wJmli tirw4wGwgGbL Ulbfuuti4w4wG u~wuwri4liwG lib6 owt.1.wLti 
wztuwmwGpGbri tirbGg ub4"1w4wG mctbrint.J.: 'lw wu~wJliwG 4G~wumti 
UlbfuGti4w4wu litJ2ngGb11ti wGtuw4"1wG wztuwmwGpti llll.tn11.mpJwG Lt 
OWllWJnLPJWG ctwli4blllti lib6wgliwGo: um rib~pmli libpbGwGbriti pwriri 
hwGq.mJgGbflti (zwricttii. htiririnhwliw4wriq., 4nli~11bun11, tLb4mriw4wG 
hwliw4wriq., Wflq.bLW4WJtiG hwliw4wriq. Lt WJLG) wGuwriptJGmpJwG 
ctwliwGw4 :j>b11lib11Gb11u Oq.lllwq.n116nLli bu unr 4Wli 4w~tJU1WL Gnrinq.mli 
wGgw6 hwuq.mJQGbri, 4"1ntuwGw4 4WlllW!lbG pwG4 4wli tiribGg mctbrint.J. 
hwliwri<'.lw4 Gnrinq.mliubri: 'TJwhmulllwliwubriti ~w4wumpJmG q.nJm
pJmG imGti: 

qnri6mli bG Gwl.t liwuuwq.ti111wgt.J.w6 liwuGwt.J.nri wrihbulllwGng
Gbri, nrinGp 4w11n11 bu t.J.briwGnrinq.bL lllW!lPbri mbuw4ti pwriri hwG
q.mJgGbri l.t libpbGwtlwubri: 

nLzwririmpJwu t wrictwGti Gwl.t ritiLbriwJtiu <'.lbnGwri4mpJmuubriti 
Gnrinq.tlwu wrihbulllwGngGbriti lll!lWtlwririmtlo :j>b11tlbriub11tiG: tunznri 
Gnrinq.tlwu <'.lbnGw114mpJmGGb11u mGbG wt.J.bLti pwriri uwripwt.J.nrimtlubri' 
nnpnUlGbri l.t 611wq.11wJtiG 11.b4wt.J.wrimtlnt.J. riwqq.whGbri: 

1wtlwriJw JmriwpwGiJmri 111GUlbumpJmG mGti tir ub4"1w4wu 
wrihbulllwGngo, nrio 4whwt.J.nrit.J.w6 t wGhriwctbzlll uwripwt.J.nrimtlGbrint.J.: 

Ltw~wLwnmubriti Lt tunznri lllGmbumpJmuubriti wrihbuUlwGng
ubrio. pGw4wGwpw11, mub(J wt.J.bLtJ 4Wll1W!1JWL lllbfuGnLnq.tJw4wG 
uwripwt.J.nrimliGbri Lt mbtuGti4wu Gn11nq.n11 hwmm4 ~Wll1!1WUU1t.J.w6 
nriw4JWL wG<'.1Gw4wqtl: 

q:b1-mtl tlb4 Q.JnL11.W4wG t.l.Wll!WLnW!lWO.QWJtiG 2112wGtiG tlti2tiu 
hwzt.J.nt.J. pwcttiu t oG4Gmli lllbfuGt14WJti u~wuwri4tlwu tlnlll 18,5 (I bnGwri-
4nLpJmG Lt JmriwpWGiJmrio u~wuwri4mtl t 334 ll1!1W4lllnri: Ub4 tlwuuw
q.bmo u~wuwri4mtl t 40 l1111W4lllnritig wt.J.bLti: 

unrinq.tlwG wrihbumwGngGbrtmtl, wnwug ~whbulllwtlwubriti Lt 
uJmpbriti t.l.riw owtuuti. unrinq.tlwG ctwtlwJtiu lllW!lti:i>o lllW!lPbri bri4riub
rimtl 4wqtlmtl t 16-24 rinL: r lllW1lPb11mpJmG Gzt.J.w6 q.ubriti. t.nuUlbum
PJmGubrimtl pwGt.J.nrGbriti ctwtlwJtiu t.1.w11<'.lwll111mpJmGo 4wqtlmtl t 1 o 
rinL-tig ~w4wu: QGrihwGriw~bu lllW!lpbri bri4riubrimtl m 2112wuGb11mtl 
pwGt.J.nri-tlbtuwGti4ti ctwtlwt.J.!Swrio lllWlllwGt.J.mtl t 4-8 rinL-ti uwh
tlwGGbrimtl: 

U11l.ttllllwbt.J.rn~w4wu b11411Gb11ti 4"1n11<'.lti mumtluwutirimpJmutig 
hbml.tmtl t, nri tlbpbGwGbriti Gnrinq.tlwu Lt u~wuwri4tlwG owtuubriti tlnlll 
50 %-Q ~WJtlwGwt.J.nrit.J.w6 t 4nnnqtiwJnt.J.: 1bml.twpwri. hWll14W~bu 
pwG4wrictbp tlbpbGwubrio ~blllp t ~wh~wGbL 4"1w4, inri L.t oriw4"1ntut.1.n11. 
zbupbrimtl: Ct.J.brnwritiwJmtl 4w111writ.J.w6 mumtlGwutirimpJmuubrio 
9nLJQ bG LnWLtJu, nr zbGpbrimtl ~wriqwq.mJG 111btuGti4wJti ~wh~wutlwu 
6wtuubrio 4w11n11 bG wt.J.bLti tlb6 LtlGbL. pwu pwg bri4Gpti ll1W4 
~wh~wGt.J.n11.ti Gnrinq.tlwG 6wtuubrio: 
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llJnLU ll2wl.jwpm1utriti pbflQWlfllJ.nLpJnLU[!, LUUWUUWUlWhwl.jw(J llpbf1Q
(Jbri'1 WfllllWl'lflnLpJnLU[!: 

11mULUUlflWU'1 57 lfll.UfJWOLUf12WU(Jbn'1 Q.JnLf'l.l.UlflUlflbUwl.jw(J 
6bnuwnljmpJmuutrimll 1998 p. l.jLUJtJu 17383 l.jbulflfJnuwgw6 unrinq.llw(J 
wrihbulflwungubn. 17468 llbQbuw1wl.jwu lflUlflbumpJmuubn. 17378 
hwlJ.LUQLUl.jWJWUUbfl, LUJl'l pLJ.mll' 14657 WlJ.lllnllnptJLWJ'1U u 2721 lflfJWl.j
lflnflWJtiu. 19986 uwlJ.pWUlWhbUlflUbfl u 114 71 lflbf'l.LUllWUbfl llbQbuw
lflfJWl.jlflnnwJtiu hwlJ.LUQWl.jWJLUUUbf1'1 u LUUWUUWUlLUhwl.jw(J :Pbnllwul:inti 
lll:igbuwuwngwLJ.nnmllubn'1 lflbtuutitiwtiwu ulllwuwnl.jllwu hwllwn: 

Uwuuwq.tilflwgLJ.w6 unnnq.llwG 6bnGwnl.jmpJmGGbn'1 wnmw-
ririwtiwG hqnnmpJmGGbno (ll'12'1Go nmuwulflwGti llwu2lflwpn4.) 1998 
p. pl:inGwLJ.nnLJ.w6 ttiG 26 %-nLJ.. oGrihwGmn G2wGwl.jmpJwG wnhl:iumw
GngGl:ino' 20, lflfJWl.jlflnnGl:inti Ulbfl.IGtil.jwl.jw(J UlllWUWf1l.jllwG l.jWJWGGbno 
20, LUUWUUl.Ul.llWhLUl.jLUG :Pl:inllwGbriti lfll:ituutJl.jwl.jwG Ul.llLUULUfll.jllw(J 
tiw1wGGbno 36, LnbtuGtJl.jwl.jwG lflntuwntiGllwG Lnl:if'l.wllwubn£! 15, 
l.jnllpwJGGl:inti Gnnnq.llwG wnLnwrinwllwul:ino 1 o, lflntuwrinwllti2ngul:in'1 
unrinq.llw(J LOl:ifll(JtJl.jwl.jw(J 6bnUWfll.jnLpJnLUUl:ifl[! 34 %-nlJ.: 

q.JnLf'l.WlflGLOl:iuwl.jwu 6bnGwnl.jmpJmGGbn'1 pwnblflntullwG [!Gpwg-
gmll q.JnLf'l.WlfluLnbumpJwG Gnnnq.llwu-ulllwuwnl.jllwG pwqwGl:ino 
Linl:igtiu twl.jwu lflnlflntump1muul:in. 

- Lnwuu1wl.j wGq.wll lflnQnwgwG Q.JnLf'l.WlllGml:iuwl.jwG llpl:inQGl:in 
WfllOWl'lf1nf'l.Gbn'1 Lnl:ituGtitiwJti ULUf1Q'1GmpJWU u w2tuwLOmGwl.jmpJLUG 
WlllwhnLJ.llwu unnnq.llwu-ulllwuwnl.jllwu 6wlJ.wLubno. nnnug l.jwmwri
qmll ttiu Cmrinq.llwu q.nri6wriwuubri'1 u w2wuw1tiG Gnnnq.llwu 
Lnbfl.IGtJl.jwl.jwG 61:inGwnl.jmp1mGGbn'1 Linf'l.ll'1g. 

- 11'1 2wng Gnnnq.llwG q.nnownwGGl:in u llwuGwq.timwgLJ.w6 wrihl:iu
LnwGngGbri LJ.briwtinf'l.llunrin2LJ.l:ig'1G lflLUfJPl:ifl LUl.llf1WUQGl:in'1 wnmwrinm
PJLUu nLf'l.f'l.nLPJWllp, wnwu6tJG unnnq.nf'l.-Ulllwuwritinf'l. 6bnuwril.jmpJmu
ubri riwriwnl:igntJG '1nbug q.nn6mGl:impJmuo: ~l:inGwril.jmpJmGGl:iriti 
lltiwiu llti llwuo l.llWhl.llwGbgtiu tinbug q.nnomul:impJwG nLf'l.f'l.nLpJmGGl:irio. 

- Gnnnq.nf'l. ml:ituGtJl.jwl.jwG 61:inuwnl.jmp1mGGl:in'1 opJl:il.jmGl:inti 
Wf1LnWl'lf1Wl.jwG hqnnmpJmGGbnti oq.mwq.nnMwG llwl.jwnriwtio 1995 p. 
Ljwqlll:iL t 10-36 % LiwtuLJ.w6 GnwGg llwuGwq.tJLnwgmlltig, 

- Cmrinq.nf'l. Lnbfl.ICi'11.jwl.jwG 61:inGwril.jmp1mGGl:irimll w2tuwmnf'l.Gl:in'1 
pqwQwGwl.jo GLJ.wql:iL t ll'1G!u 48 hwq. llwnrinLJ.1.jwll hwllwn1w 3 wGq.wll, 

- Gnnnq.nf'l.-Ulllwuwntinf'l. 6bnGwnl.jmpJmGGbn'1 hwllwn wGhnw
dl:i2m UWf1QWLJ.nnnulUl:iri'1 WUlwhnLJ.LJ.w6mpJmuo GLJ.wqbL t. tiwlllLJ.w6 
Gnwug ubntiwl.jwG wnLnwririmpJwu riwriwnbgllwu hbm, tiuti bf'l.w6 
UWflQWLJ.nrinumbno hGwgbL u :Ptiqtitiwl.lll:iu llw2lJ.bL bu, 

- Gnrinq.llwG u Lnbfl.ICitJl.jwl.jwG Ul.llWuwnl.jllwG GnnllwmtiLJ.wmbtuGti-
1.jwl.jwG lflwulf1Wpf'l.pbf1'1 pnf'l.wnl.jmllu m llwLnwl.jwnwnmllo q.nri6-
Gwl.jwGmll riwriwnbL bG, 
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- GJ mpunnl:if\JGti4w4 uuli ll wlll uu 4 uunuurnlw Ci O tmGw nl!n Ll'~I mu Cil:iflti 
uplllW'lflWt.iwG hqn11mpJmCiGl:ipG QUUl Ci2wGw4mpJWG oq.1J1wq.n116llwli 

u,w4wp11w4o Citlwql:iL t muuuCiJW4 wGq.wll' 4w!lll{w6 
~JOLrl.WlllUIJll:iUWl!Wli Ol:inGwpt.inLpjmGGbpflG lll:ipbGwul:int"i. uwnpuul(n
JnLllGb11ti. UjWhbULnwllwubpfl, Ujmpbrti L.. WJL WL4J1WG,PGl:i11ti 
dwlllw4w11wnllwG (l{weiwn2fl) 4lllnm4 t.inliwuilluuCi hblll, 

- Q.JnLf'l.WlllUlllbuwlJwG OtmGWfl4nLPJnLCiGl:iflti tll:i2bCiWlllf1W4lllnflW-
tiG huul{w2wt.iWJWGCibflli wllbGwllJUU hwllWLflnLll[! 4fl6WU1l(l:iL t llti2'1G 

1 1uu2 l{m~ tlb4 l:i11pn1111nl(, tlb2l:iuwGbpti 40%-tig uul{l:iLflG wGgt.iwg11l::iL bu 
t .uunf1ll1tiqwgtiwJ'1 ctwtl41:i111ub110: 
L QJmf'l.WllluUlbumpJwu qwpq.wgmll[! tunrnu11nurnri. l(brmu21wL 
1wGq.wllwG,pul:ipflg t:itGbtnl{, nmuwuuiwGmll q.mGmu bu, n11 wCihpw-
1:tbzU1 t wllpnri.2 brliflti llwuzlllwpnl{ llnwlfwGwgGl:it tlfl zwrp 4wqllw
~l:iflUJ!W4wG llti2ngwnmllGbp. 

1. llzw4bL L.. utr11ul:iL Q.JnLf'l.W1J1G1J1buwLJwCi mbf\JGtilfwJti zmt.iwiti 
UjbU1wt.iwG 4wpq.wl(nnllwu tll:if\Jwutiqll L.. w2w4gbL Q.JnLf'l.WU1Guil:iuwt.iwu 
~pbppGl:ip wrmuu11pnri.Gl:intiG l:irl.!11'1 uiuunbGwJtiu uuGl{l1lwGq.mpJwG 
wUjwhntltlwG q.np6mll : 

2. rnwl!wGwglil:iL Q.JnLf'l.WUlGUlbuwt.iwG WUjpwGpWJ1UlWJlJ1nf'l.ubfltJ 
q.Gnri.mGwlfmpiwG l(bpbum. n111:~ hGwpwlf.npmpJmG lfU1W Gnp htJupti l{nw 
l{bpwl!bu11wGwgGbL m tlb11umbri.6bt uibfuGtit.iw1ti w11mw1111mp1mun L.. 
llWU1W4Wf1W(lnLll[] Q.JnLf'l.WU1GUll:iUnLPJWG[J, WllflWUjU'll:iL UUjWUWfllfllwu 
Ol:inGwp4mp1mGOl:ipti L.. UU, wplllwru1mp1wu q.n1mp1mG mGl::ignri. 
gwugo. oG11q.114bLnl{ tlbpbGw UJWU1JlWUUlnf'l.Gbpfl mctbpnl{ m t1ti2ngGbpnl{ 
l!WU1Wplf.nl'l. .1>flpllWJflU U11:itiuGti4w4wG UUjWUWplJmllo: 

3. 'Tlb1J1wljwG-4nnUjl:if1Wll1til{ hflll.P'1 l{nw uuibri.61:it UU, WflUlW
ll!lWllll:if\JGflljwlfwG UUjWUWflt.iuwG 2fl2WUWJtiG L.. llWZUWJtiG llwljwp-
11wlinl{ QG4bf1nLpJmGGl:i(l, n11nG2 flpbGg lf.pw 4lf.bflgGl:iG Q.JnLf1WU1GU1b
uwt.iwG llpl:i(lp WflUlW'lrmri.Gbpti Wflll1W'lflWU1bf\JOtit.iwljwG UUlWUWf14-
t1wG wpllwll1wt.iwu pwpl:iLtintumllubflfl wGhbLnwOq.bL'1 '111wlJwGwgmucr 

QG4bpmp1mGul::ipti 4wqt1w41::i11uillwG hlillGwlJwG u4qpmG,pGbf1Q. 
3.1. Ujbmw4wG w~wljgmpJmG Q.JnLl'l.WU1UU1bUW4WG tlpb(lp W(l-

UlW'lflnri.Gb(l tJG: 
3.2. <lJnLl'l.WlllUlllbuwljwCi upb(lp UU(lUlUUllflnl'l.Gbflli LliW4WU1Wf1 

wuiwhm~nul wGh11wdl:izU1 uil:ituutiLtw4wCi !1n2ngGl:i11ntl (llb2l:iGuuGl:inmt. 
GJmpl:ipm.l) Li ml:if\JGflljwljwG UUjWUW!l4llwG U1W(lWpGnLJP 6wnw1m-
pjmGub(lnl(: 

3.3. QjnLl'\Wf1U1W'lf1nrtti Lt'IWJWU1PJlW4WG ubLtiwlJwGmpJWU wnlJw-
JnLPJnLG 4nnuitnwuitH! hj"lllpti l{pw GnwG uUjwuwr4nri. Obnuwn-
4mp1mGmll, hbnwG4wnmll 50%-tig uul{l:itfl: 

3.4. <lJnLf'l.WU1GU1bUwljwCi llpb(l2 UUJ1U1Wll£lnri.ti Li uibtuGtilfwljwG 
uUjwuw11lfl'iwu 6wnuu1nLp1mu t.iuuuiwrnri.ti flflwl{mGQCibflfl hwuuiuuuinul u 
UlW2llllJ.IUUUl{w6mpJnLU l'ibuuuzC:mnh llbQl:iUUU WJ1U1W'lfl0f1Ubflfl, !1WU1UU4W-
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nw11Gb11'1 m l'iJ12Gn11flub11f1 t.inrtlllig 4wiluu1wLJwG q.ubpJig Li l{nwb4 
owtiuul:ipf1g: 

3.5. Uzf\JwtnwGpj"I 1.4wzl1l1.4wCimp1wCi Li wq11nw11111muwpl:ipw4wu 
hwuwttirmil tt.inLnqtiw1ti 1.4whwu2Cib(lp w1.4whnl{mll: 

3.6. u1.4wuiwlJwhUU!1UW(l t:;(j Q.UlCinLil 2f12WU!i UUUlfUUfl'lWljnl{ 
UU11:irt6bL «C112uuq.pnuibf\JCitJ4w» 4nnUjbflWU1fll{ uj"twl{npmll, nptJ hfliluw
'ltiflubp[] t.iwnnl'l bCi Ltiul:iL qJml'l.wtnul1lbuw4wCi Obnuw114mp1muub11u. 
Cinpnq.l'iwG m uibf\JGti4w4wu UUjWUWf14llwli Obnuw114mp1muubnu. 
wq.nnllwlllw4UUJlUUJ1Ubfl[!, U1flWUUUlOJ1U1WJPU ObnGwJ14nLPJnLUCibfl[! Li [!Ulll 
OmuwuuiwCiJwCi 'lwzumpJwu pwri.wpwgpuulfuuG 011bGuq.112ti· hwllwUjw
mwutuwG ubLtiw4wlimi;>JWCi gwulfwgw6 lfwquwt.ib111.41wtirwqwt.iwu 
pum1p'1 u1.4wuwnlfilwu Ol:muuur4mp1muul:i110: 

C112uuGw1tiG llflwl{n11mllGb11fl hfltluwljwCi ,1>mG4gtiwGbf1G bG. 
- wpuiw11nw4wu (wztuuuuiuuupul:ipfl 4wuiwpmll pmuwpm6mi;>1m

uml'i, WUWUUWUjWhmpjnLLimll, zj1CiW(lWf1nLPJOlLinLl'i, lllf1WUUL40!1U1nLll), 
- lllbtuGti4wJfl Ulbf\JCif14w4wG u1.4uuuw114nul Li Cinpnq.mll , 
- CiJmpwuibtuuti4w4wCi llf12ngCibnnl{, ill:ipbCiuuub11nl{, UjUUhmutnuu-

llwub11nl(, l{wnbLWCiJmpnq, ttb4UlpwtGbpq.flw1nl( WL4Whnl{nLll: 
3.7. 8wu4wgw6 Ulwpw6w2112wunLl'i (l1w11qmll, bplfflwlluuunLll, 

nmuwuuiwGfl 4wqilmll q.uiul{nrt hwu(lWUjbuinLpJmCimll) Ciwf\JwUlbut.(mll 
t UUll:ill.ObL 2Jl2UULIUUJf1U C!LI4l:iflntpjmCiGl:ip qJnL'lWlJ.lflUULip UUflUlW'lflOf'l.
(jbflflCi Wf1UlWflf1WLnbtuuf14w4wCi uUjwuwn4llwCi 6wnw1mp1muub11 
llwuimgl:itnL huuilwp: 

3.8. uwf\JwU1bul{mll t 'lw2uw1flu llw4Wfl'lW4nl{ Omuwuuiwufl 
QJnL'lWU1UUlbumpjWU uwtiuuunwpmpJWU[! 4tig UUlbflObL nmuWUUlWUJWU 
'lwzGmp1wCi wqrnwr111mCiwpbpwlfwG hwt1wLtiflf1 W(1UlUU'lf1WU1bf\JGti-
4w4wG UllfWUW£14l1wu [!Ci4bf1nlpjmCi: UJG 4wnnl'l t LnGbL 'lWZLIWJflU 
UfbUlw4wCi hj"tiluwnljmpJmCi Li UjbLnp t Ujl:il1lwlfwCi-4nnUjl:if1wuitil{ 
hflllnLGpubflnl{ f1p ~mCil!gflwGbpG tinw4wliwguf1 zm4wu UjbuiwlfwGnribu 
t.iw11q.wl{nf1l:iLm. Ulbtuuf14wl!wG 11wri.uupw4uuump1mu l{wflbtm. q.Jm11uu
uiuuibuw4wu WUlflWCipwflUlW'lflOf'lubpj"t zwhbpj"tg btObtnl{: 

Sl:ituGf1Lfw4uuu UUlWUWfl4llwG hbuiwq.w pw11bLwl{l'iwG u1.4wuiw-
4nl{ qJnLl'l.nLll UUlbl'l.6l{mu t uflwuCiw4wu Lnbl'l.bl.iwmqwl.iwCi ijW2U1. qGn11-
l{w!1uunnri.: UJ'llllflufl hwllw4w11q WJ11'lbCi q.n116mt1 t Unu4qwif1 lluupqj"t l'ifl 
puuufl 2ri2wuGb11mll: qUlCimil bu, nn wJCi w111'l1mCiwl{l:iui t.iuunnri. t LtiubL 
2112wGml'i , llw11qmll L.. nmuwuUlwCi1wu 'lwzumpJwCi QJnLflWUlGuibum
pJwCi uuutuWf1WJ1nLpjnLCinLll" UlbilUCi'14w4wCi UUjUUUWJ14llwG llj"twuuw4uuu 
6wnwJnLpJwG 11bllfpmll: 

ul:i114w1mt1u lizwt.iqnl'l. Li ub111111l{nl'l. llti2ngwnmllubf1[! 4w1.4whntlbu 
t1bpbGWUlflW4UlOJ1WJpLI hwl{wpwl.iwJwlip wzf\JwmmCiwlfmpJnLU[!, 
Q.JnL'lWUlCitnbuwlfwG uuztuuuuiwCi,pGbnti 4wUlwf1mllu 1.4whwG2Ltnl'l wq.nn
uibf\JGf14w4wG dwl'iLJl:iuiGl:inmu: Uj"twduulluuGuu4, Q.JnLf'l.WUlGUlbuuuLJwO 
ClbnCiwnlfmp1mGub11'1 owGn ~J1GwGuwt.iwu l{j"t6wlfu. brtw6 uibtiuGti4w1f1 
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lftnnmlf Li116wtnmllli m hliwliww UjwhwG2mll l:ili WJll tuliriflriGl:ifl[J 
Lm61:iLm hwilwp iltiwt.ln11tn pnLnfl UlljWUWf14llwu ownw1mp1muutriti L. 
q.1m11.mil w2tuwtnn11. atnliwpl.jmpJmuubflfl mctt110: 

Ul:iri hwupwUjl:itnmpJmumll ilb_gl:iuwutrifl m uwp_gwt.{npmllutpfl 
tnbtuutJl.jwl.jwli UlljWUWf14llwu L. un[lnq.llwli hwllWfl Q.Jm11.wgflwl.jwu 
tnuL111:iu mpJ muul:ipu 1Ju11hwlipwlljt u, :pt 11iJt11w1 flu tnul.11 bump J mu ut flt:! 
limJulljl:iu unnnq.llwu w11htutnwungutn imutu, llflwili 4wtnw11mll l:iu 
zwhwq.nriot.1.n11. lll:iptuwut11ti U1l:ituuf14w4wu tuuwilp, w1G tL "i UjWhwG2-
t.ln11. llwl.jwnriwl.jnt.{: ~tn.Q pl:inwo, pwJg f111tu ni lllfltnwuti tnl:itulif14w4wli 
iJti2ngul:ip1J (hqnp L11J1Wl.jL11npul:in. pmL11nqtnlil:i11. q.11tml:inlit11. 
hwgwhwL11flljwhwt.{w.Q LjnllpwJlilibfl L. wJLli) ul:ilflwl.jwliwtnbfl[J pn11.l:iL t 
pwg tp4u_gtJ lllWl.j, UJlWUQ u4wtnllwllp ni lljl tuliwll.Q nL UjWhUjwlillWli 
llf12ngwnmlllibf1 ilfWli, PWLWlit.{mll bli, l.jnnnqflwjtJ blipW[ll.jt.{mll L. 2Wlfl 
zmL11n4. zwri_gflg rimnu 4q.wli m 4lflnztiwliwli: 

uwtul.jflu 2fl2WliWJflli «Uq.11nulljwUWf14mll» atnliwfl4nLPJnLlilibfl[J 
ibli q.nnonLll, linn uL11t11.6t.lw6 lfln_griwiwlfl ulljwuw11l.jllwli l.jl:ilitnflnlilil:ifl[J 
wlljwhnt.lt.{wo ibli wlihnwctl:iztn ll1Whmutnwllwut11nt.1. L. unnnq.llwu 
ctwtlwliwl.jw4flg wlih11wctt2L11 L11ttulifll.jwl.jwli llf12nglil:innt.l: UUjWUWfl4-
llwli 4wiwlilitnf1 l.jn11.llflg l.jwtnwnt.ln11. tnl:ituuf14w4wu ulljwuw114milutriti 
m linnnq.mlllitnfl n11w41J zwtn gwon t L. pwlil.j: 

'-lt112wllll:iu, q.1m11.wtnutntuw4wu llt_gl:iuwlitrifl m uwppwt.ln11mli
litnfl linpnq.llwli L. tnbtulifll.jwl.jwli UUjWUWfllfllWli wztuWLnWU.QUbfl[J 
Ujwhwli2t.ln11. uwl.jwpriwl.Jnt.l ibli 4Wll1WJ1t.lmll tnl:ituuti4witi utlflwl.jwuw
tnflpn2 wli4_6wpmliwl.jmpJWli UjWLn6wnnt.{: 

rriwt.lf16w4flg rimriu Q.WLm, q.1m11wL11liL111:iuwl.jwli L11l:ituutil.jwu 
UjWhUjwlil:iLm L. l:it.lf1nt.ljwl.jwli l:in411lil:inf1 q.Jm'l.Wllllitnl:iuwl.jwli w11tnw-
1111mp1wu ilwl.jwpriw4flu hwuul:iLm iltiw4 hl:inwu4w11w1flu mritiu l.jwllw-
4.nJl u4qpmli_glil:i11nt.l. llflwctwllwliwl.j zwhwq.pq.fln UjWJllwlilit11mll, 
q.Jmrtwlllutntuw4wu tnl:ituutil.JwJfl m hnrtl:iflfl hwllwtnl:irt oq.tnwq.nnomllli 
t L. llwnqwJflli ulljwuwnl.jllwli l.jwJwlilibpfl hqnpwgmll(J: Um pnLn11nt.l 
hwu11t110, wuhpwctbzl.11 t hwupwUjbtnnLpJmlimll 4Wqllw4bf1UjbL 
q.1m11.wmlimtuwl.jwli ml:itulif14wJf1 wrimw1111mpJmli: UJll ritlll.Qmll 
lltpl:iuwzfluwl.jwli al:inuwril.jnLpJmu[J (q.n116w11wli[J) lllWLnflWUtnfl n11n2 
llb.Qbliwlitnflg pwgtJ linnnq.n11. wnhl:iutnwlinglib[lflli LjllWL11Wl.jWf1Wflfl 
wnwliaflu lll:i.Ql:iuwul:infl hwliq.nLJglil:iri L. Ujwhmumwllwul:iri: 

bLlil:iLnt.l wligmllwJflli 2112wlimll hwlinwUjl:itnmp1mlinLll q.1m11.w
Lnlililtuwl.jwli wntnwrinnLpjWU wnllJnLUWt.lblil l.jwqllWl.jbflUjllWli fll"IW4Wli 
hliwnwt.lnrimp1mlilit11flg, q.llllimll tli.Q, n[l q.1m11.wtnutntww4wG ml:itu
Gfll.jwJfl mttuuf14wl.jwG ulljwuwril.jllwli L. lin11nq.llwli wztuwtnwliplibfl[J 
Ujblil.Q t Ljwqllwl.jbflUjbL hl:iU1L.JWL Ljl:i111..4. 

- Q.Jm11.wtnli1J11:iuw4wG LnttuGfll.jwjfl tnl:itulifll.jwl.jwG UUjWUWfl4nLll
lil:inli m Qlipwgfllj lin[lnq.mlllil:ifl[J 4wtnwntL tunznri :Pl:i11lll:iriw1tiu L. ll'12-
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llllitnbUWJflli llt_gbliWLilflWl.jtnn[lWJflli hwt.{w_gwljwjwlilibflfl WflhbULilW
li1gutpnL1l, 

- q.1m11.wtnutntuwl.jwu tnttuufllfwifl pWfll'l hwuq.nLJgut11f1 lfwlllfl
LnWL lin11nq.mllut111J Ljwl.IlWfll:iL llw11qw1flu UUjWUWflljllwli Ljtlitn[lnlilibflfl 
llu:uuwq.fltnwgt.{wo wnhbulilwungut11nul, n11tnb'l. L. un11nq.nulflg hbtnn 
4lfwtnw11t.{tu ririwlig utnbliriwiflli lfln11aw114mlllit11li m Ljw11q.wt.{n
flnullibfl[J, 

- linfl tnbtuliflljwJfl, flliiUjbU liwL. Q.JnL'l.WLillitnbuw4wli Lnttulif14wJf1 
lin111q.llwli hwllwfl hwllwlljwtnwutuwli hwuq.m1gul:i11f1 m Ujwhmulilw
llwLbflfl hwJpWJpnLll[J wf1Lnbfl4flf19 L. hwli[lwUjbtnmpJwli q.n116w-
11wCilib11flg Ujbtn.Q t Ljwqllwljbfllllfl «umnlimu» PPC-u, 

- Ujbtnmp1mlili wlltli ljbfllll Ujblil.Q t w2wlfgf1 q.1m11.wtnlitntuwljwli 
tnttuuti4wJf1 Ujwhlljwullwli[J L. w11ri1muwt.ll:itn zwhwq.n11Mwu(J: Uflwiu 
wm ritlll.QnLll t hliw11wt.1.n11 hwliflWUjbtnmp1mlimll '111wljwliwglil:iL 
q.1m11.wtnlitnbumpJwu qwriq.wgmll[J: 

3.2. Sfiwbump1mfifib[1/1fi f1udbfibf1WU7b/ufi/1ftwftwfi UU/WUWf1fttlwfi 
dLbf1/1 tf2wtlwfi m ftWU1Wf1bL wq.n{1otlwfi L w2fuwwwfipfibf1/1 
ftwqtlwftbf1U/tlwfi h/1tlfiwhw(1gbf1[J 

1wlif1Wlljl:iU1mp1mumll UjWJlbliwJflG opwq.rifl hw2n11. f111wlfwliwg
llwG Ljw11L.n11 UjWJllwlilit11li tli. q.jltnwtnttuliflljwljwG wnw21Jupwgf1 
W[lwq.wgmll[J, WfllnWllflWl.jwli hliw11wt.1.nflnLPJ mlilibflfl PWflOflWflllJm
Gwt.{bl!l oq.tnwq.n116mll(J, q.1m11.wtnlitnbump1wG uJmpwtnl:ituuf14wlfwu 
pwq WJ ti w llfl wlljli rimll[I, Lilli LilbumpJ mli lib fl fl ti Gett lib fl wlilttuliflljwljwG 
UlljWUWflljllwG ljwtnwntLWQ.OflOnLll(J: 

SGtnbumpJmlilitrifl (q.1m11.wgflwljwli, .'J>b11lltnw1flli, q.1m11.wgflw
LjwG lfnLblftnflt.{, pwg L. lflwlj pwctlil:ililflflwljwu [1ulftrimp1muubf1, 
4nnlljb[lWLnflt.llib[l L. WJLU) fllidtGbnwtnttuGf14w4wli UlljWUWfl4llwG 
ljwtnwflbLwq.n11Mwli wGh11wctt2tnmp1mliQ UjWJllwuwt.lnri4.w6 t q.1m11w
Lnlitnbump1wG t.lti6wl.jf1 pwflbLWt.lmllnt.l' hn11.t11f1 pbfl.QWLnt.{mpJWli L. 
wliwumlilibflfl llptnwtnt.{mpJwli pw11a11wgmllnt.l. q.Jmriwtnutnbuwljwu 
llpbfl.Qlibflfl t.lt11wllzwl.jmllnt.l m f111wgllwG zmljwJfl hwJpwJpmllnt.l m WJL 
lfwriL.n[l tuullflfllibfltJ LnLomllmt: ubfllfWJmllu ni ctwllwliwljtJG L. wlinf1W4 
UlljWUW[lljmll[J, llb_gbGWJWl.jwG llf12nglit11'1. UjWhnLUlI1Wllwut11f1. 
t.1.wnl:iLWuJmpbflfl m _guwuimpbflfl wuhpwctl:izU1 l!ll:iuwljfl L. _gwuwljfl 
pwgwl.jWJnLPJnLli[J, tnlitnbuw4wli ljwUjbflfl tuwtuLnmll[J, .'J>flliwliuwljwli 
owG11 t.lf16w41J hwuq.bgpl:iL tu wnwug wJu tL uw4wt.{wpflt.l tnl:itulifll.jwJfl 
UjWf1Wlllmri11Gt11f1 wt.lbLWgllwliQ, llt.Qbliwoq.tnwq.n11MwG gmgwliflzlibflfl 
L. ll1UL111:iumpjmuul:i11flu tnbtuutilf WJfl llWL11WljWJ1WflllWli ut.{wqtgllwli(J L. 
WJL pwgwuwljwli hbL11L.wG_gGl:irif1: 

U[llllWUWhllwlinul, aL.wt.1.nnt.1.wo :j>b[lllb[lWJflli Lnlitnbumpjmlilibflfl 
lllWJllwlilitpmll, flliiUjbU Gl.jwtnbgflli.Q, q.Jm11.wtnlililbuw4wG tnl:ituliflljwJfl 
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oq.lllwq.nn6ml1[! 11nt.J.w6 t pwn<ln l1wLtwn11wLt'1 t.J.nw: 1bmL.wpwn. t.J.bnLm-
6bLnt.l. WfllIIWUWhl1WCijWU l.j'ln[l<l[!, q.lIICiml1 bCip, n[l l1bfl hWU[lWUjbliln .. -
pjmCiml1, bflp :Pbfll1bnwJ'1Ci lllCililbumpJmCiCibfl[! Cinn bCi <lL.wt.J.nnt.J.nul, 
unwCig CiJmpwltwCi pwqwCi wl1mn !t. hCimg dwnwCiq.t.J.w6 lilbtuCi'1LtwCi 
2wnpflg 'lnLflU t Q.WL'1U, Q.JnLl'lWlIIUlllbumpjmCinul lllbtuCi'1ltWJ'1 OQ.lIIW
q.nnMwCi wn11JmCiwt.J.blllmpJwCi pwn<lnwgl1wCi 11'1wlt mri'1Ci wnw1dl1 
11wnqbnml1 lllbtuCitiltwCi UlljWUWflltl1wCi ltbCilil[lnCiCibfl'1 L. 11nwCig qmq.w
hbn ll1UlllbUmpjmCiCibfl'1Ci Ubl.j1WltWCiwzCin[lht.J.w6 L. Cin[l obnp pbfl1tW6 
Q.JnLl'lWlllCililbuwLtwCi lllbtuCitiltwJ'1 hwl1wlilbl1 oq.lilwq.nnMwCi lIIWflpbfl 
<lL.bn'1 LtnnlljbflWlil'1t.l.Cibfl'1 ltwql1wltbfllljml1Ci m ltWll1WflbLwq.nn6ml10 t: 

Unw2w11nt.J.n11 tu011'111Cibfl'1 LmMwCi hwngml1 LtwCi pwql1wp'1t.J. 
tunrnu11nll1Cibfl, nnnug hwripwhwnl1wCi hwl1wn wCihnwdbzlil t t.J.bnLnL6bL 
Q.JnLl'lWlIIUlilbUwltwCi WfllIIW'lflnLPJWCi Cibfll.jW t.J.'1CiWlt[! L. li2bL 
PWflGLWt.l.11wCi m11'1Cib[ll}: 

l°'U!UjbU WUbL bCip t.J.bnL.ml1, hWUflWUjblilmpjmCiml1 Ciwtult'1Cimtl 
q.nn6nri 860 LtnLlIICililbumpJmCiCibfl'1 L. tunflhll1CilJlbumpJmCiCibfl'1 Lm6wn-
11wCi h'111wCi t.J.nw umbri6t.J.bg'1Ci 320869 q.Jmriwg'1wLtwCi L. 256 
q.Jmriwg'1wLtwCi LtnLbltlil'1t.l. lllCilllbumpJmCiCibn (CibflltWJml1u WJ'l plf.bflCi 
wnwCioCiwlljbu 11b6 l.jlnl.jlntumpJmCiCibfl'1 !bCi bCipwnltt.J.bL): UwuCiwt.J.nnbg
t.J.w6 t.J.wnbLwhnribfl[! pwdwCit.J.bg'1Ci 1280000 hnriwLtlilnflCibn'1: 1997 p. 
lilt.lJWLCibnnt.l. l1'12'1Cic:! 11bl.j q.Jmriwg'1wLtwCi lIICililbumpJWCi hw2t.J.nt.J. 
hnl1WlIIW[lW6mpjmCi[! ltwql1bL t 1,45 hbltlIIWfl, nn'1g t.l.WflbLWhnri 1,04, 
pwql1wl1JW lIICiltwnltCibfl 0, 16, tunlilhWflpCibn· 0,24 hw: QJmriwg'1wLtwCi 
lIICililbumpJmCiCibn'111'1wJCi 4,7 %-Ci mCibCi 11blt wl1pn112wLtwCi hnriwltlllnfl, 
78 % -Ci mCibCi 2-4, '1ult 17,3 %-[!· 5-7 11'111JwCig'1g lIIW[lw6wLtwCinnbCi 
ll1WflWU2Wlllt.l.W6 hnriwLtllln[lCibn: 

UJ'lllj'1u'1 l.jlnpn hnriwltlllnf1Cibfl'1 t.J.nw flCi!Ujb~u LtwnbL'1 t 
oq.lilwq.nn6bL hqnn m pwfl<lfl WfllIIW'lflnriwLtwCi lllbtuCi'1ltwLtwCi l1'12ng
Cibfl[!, '1Ci!Ujb~u L. '1~Ci! wn11JmCiwt.J.blllmpJwl1p UjblllQ t q.nn6bCi Cinn 
Ltwq11wltbfllljt.J.nri UlljWUWflltl1wCi ltbCilil[lnCiCibfl'1 11bpbCiwJwltwCi 
2nltWll1Ub[l[!: "lw[lq t, n[l WUWfl'lJnLCiWlJ.blil: "lWlIIWhWltWCi !t. n[l Q.JnL
'1WQ'1WltWCi lIICililbumpJmCiCibfl'1Ci ubl.jlwltwCiw2Cinnht.J.w6 hqnn m 
11b6wpwCiwlt lilbtuCi'1LtwCi h'111CiwLtwCiml1 !'1 q.nn6ml1 Ltwl1 q.nn6ml1 t 2wm 
LtwnCi dwl1wCiwlt. mulil'1 hCiwCiml1 t m pwnnJwltwCi l1w2t.J.w6p'1 
bCipwnLtt.J.ml1: 

CwlllbflCi bCi tunnhmf1'1 ll1WL'1U, nn q.Jmriwg'1wLtwCi L. :Pbfll1bflWJ'1Ci 
lIICilllbumpJmCiCibnml1 Cilljwlllwltwhwnl1wn t oq.lilwq.nn6bL 11'1Ci'1 lllflWlt
liln[lCibfl L. 11nlllnpLn4Cibfl • '1flbCig q.JmriwlIICililbuwLtwCi q.nn6flQCibfl'1 hblll: 
l.Jwtu. q.Jmriwg'1Ci t.J.CiwnmCiwlt !t WJ'llljpu'1 lllbtuCi'1ltwLtwCi l1'12ngCibfl 
q.CibLm hwl1wn. pwg'1 11nwCi'1g. Cizt.J.w6 l.jlnpn lIIWflW6mpJmCiCibfl'1 t.J.nw 
unwCig 2whwq.n116ml1[! CimJCiUjbu lIICililbUWUjbu Wfl'lJmCiwt.J.blll !'1 Ltwnnri 
L'1Cibt: UCihnwdbzlll t LnLfl2 11lilw6bL WJuon l1bfl hwCiflWUjblilmpJmCiml1 
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11wuCiwt.J.nfl'1 ll1CiontiumflJWCi lllWlt q.ll1Cit.l.nri lllbtuCi'1LtwCi Ci'12ll1~ hwl1wlllb'1 
oq.lllwq.nn6bLm m1111mi:iJwl1p: 

Ubl.jlwltwCiw2un11h4.w6 q.JmriwlllCilllbuwLtwCi lllbtuCi'1LtwCi hwl1w
lllbl1 oq.lllwq.nn6bLm huwnwt.J.nnmpJmCiCibflCi '1nwLtwCiwgCibLm L. 11wnqb
nml1 UlljWUWflltl1wCi LjbUlll[lnCiCibfl'1 6wnWjnLpjnLUUbfl'1 ltWlllW[lml1Ci 
wnrumCiwt.J.blll 11wn<lCiliLnL hwl1wn wCihnwdbzlll t wnw2'1Ci hbflp'1Ci 11ll1W-
6bL 11bpbCiwhwnl1wn hnriwJ'1Ci ll1Wflw6pCibfl'1 [!Ci11wnow411wCi mririm
PJWl1p: 'lw huwnwt.J.n11 tu LtwnbL'1 t LtwlllwflbL hblllL.JWL ltbflllj. 

1. UjWJl1WCiCibfl umb116bL :Pbnl1bflWJ'1Ci ll1CilllbumpJmCiCibfl'1 [!Ci'l
LWJCil1wCi, CinwCig hnriwJtiCi ll1W[lw6pCibfl'1 QCi11wnowLtl1wCi m wCiwuCiw
Q.LtuwpwCiwLt'1 11b6wgtlwCi hwl1wn' pmJL, hnribfl[! !OQ.ll1Wq.nn6nri 
Q.Jmriwg'1wLtwCi ll1CimbumpJmCiCibfl'1 L. Ujwhmull1WJ'1Ci hnribn'1 hw2t.J.'1Ci: 

2. QJmriwg'1wLJwCi U1CilllbumpJmCiCibnml1 q.'1ll1Wll1CilllbuwLtwCi h'111-
Ciwt.J.nnt.J.w6 hwl1nq'1! w2tuwlllwCipCibfl lllwCibL LtnnUjbflwgl1wCi, WJU'1CipCi 
hnriwll1Wflw6mpJmCiCiliJ1[! hwl1wlllbl1 oq.lilwq.nnMwCi mririmpJwl1p: 

Ltwql1wltbflllj!W4wCi w2tuwlilwCipCibfl'1 bflltnnn11 l.jlmLml1 UjblllQ t 
lllbtuCi'1LtwltwCi wq.nnu1.4wuw11Ltml1[! qwnq.wgCibL lllWflpbfl lllbuwLt'1 
UjblllwltwCi, LtnLbltm'14. (q.JnLl'lWlllCilllbuwLtwCi lilbtuCi'1ltwCi hwl1wlilb'1 
oq.lllwq.nn6bLm LtnnUjbflWlil'1t.l.Cibfl, pwdCiblil'1flWltwCi L. q.Jmriwg'1wLtwCi 
lllWflpbfl pCimJp'1 <lbnCiwnLtmpJmCiCibfl), wCihwlilwltwCi (11wuCiwt.J.nn) L. 
tuwn[! ubl.jlwltwCimpJmCiCibfl'1 h'111wCi t.J.nw. n[llilbfl hCiwnwt.J.nn ltL'1Ci'1 
oq.lllwq.nn6bL hqnn lilbtuCi'1Ltw L. Ltwnw2wCiw 11ngmJp nL wn11JmCiwt.J.blil 
w2tuwlilwCip'1 2wndwn'1p: 

Unw2wnLtt.J.w6 h'1l1CiwtuCi11'111Cibfl'1 Lm61lwCi wCihnwdbzlllmpJmCi'1g 
bLCibLnt.J., lIICililbuwq.'1mwLtwCi q.'1lilmpJmCiCibfl'1 pbltCiw6m 1 .~wt.J.W'lJWCi'1 
ribltwt.J.wnmpJwl1p «QJmriwlIICilllbumpJWCi pwflbl.jlntuml1Cibfl'1 w2wLtgm
pJwCi 6nwq.nnt.J.» w2tuwllln'1 lIICililbuwq.blil-q.'1lIICiwltwCiCibfl'1 11'1 l.jlnnow
nm tuml1p, 1999 p. WL4fl'1L'11-'1g 11wCinwltnlt'1lil muml1Ciwu'1nmpJmCiCibfl 
bCi ltWll1Wflml1 Unwnwll1'1 L. Unl1wt.J.'1n'1 11wnqbnml1 q.Jmriwg'1wLtwCi 
11'1wt.J.nnml1Cibn'1. [!CiltbnwLtgmpJmCiCibfl'1 ulllbriMwCi m1111mpJwl1p [23] 
C!CiltbflUbfl[! 11'1wCiq.wl1Wj Ci Cl'12ll1 bCi 11Wll1UWU2nLl1, n[l 11'1wt.J.nnml1Cibfl'1 
UlllbriMwCi Ciwj"uwlljwJl1WCi[! pnLnn bnltnCibnml1 '1nwt.J.wLtwCi 11w2lil'1 
<lL.wt.J.nnml1Ci t L. 1111w h'111wCi t.J.nw lllWflpbfl LtnnlljbflWlil'1t.l.Cibfl'1 
Ulllbri6ml1[!: UJ11Ujliu bu t.J.wnt.J.bL UUU-ml1 L. wnL.11lilwbt.J.flnlljwLtwCi 
bflltflCibnml1: QCi11mCit.J.bL bCi 11'1 2wnp onbCipCibfl, u1m pt.J.ml1 «OflbCip 
Q.JnLl'lWlllCilllbumpJwCi LtnnUjb[lwgl1wCi 11wu'1Ci»: l.Jl1wCi mri'1nt.l. bCi 
[!CipwCiml1 CiwL. n'l-ml1, n[llilbll 1995 p. [!Ci'lmCit.J.bL t «QJmriwlilCilllb
umpjwCi Ltnnlljbflwgl1wu Liwu'1Ci 11w2CiwJ'1Ci onbCip»: 1nri'1 ubl.jlwltwCiw-
2unnhml1'1g hbliln 11bn hwCiflWUjblllmpJmCiml1 WJU mririmpJwl1p Q.flbpb 
n!'1Ci! !'1 Wflt.J.bL: '.:>fl l12wltt.J.bL L. !'1 [!Ci11mCit.J.bL WQ.flWflWJ'1Ci 
QwriwpwLtwCimpJwCi pCiwq.wt.J.wnml1 11'1 l.jlwulilwpmrip, n[llilbll hulilwlt 
[!Ci11q.6t.J.w6 L'1Ci'1 Ltwnwlf.WflnLPJWCi 11'111Pnnn2ml1[!, Ci2t.J.w6 q.nn6[!Cipwg
Cibfl'1 L. Ltwql1wt.J.nnml1ubn'1 Ciltwll111wtlp: ruLt t.J.b112'1Ci ll1Wfl'1Cibn'1Ci 
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QfJrimf.n.J.w6 n11n2 opbfJQfJbp mfJbfJ QfJrihwfJmri fJ2wfJw4mpJmfJ Lt fJ24.w6 
q.np6[!fJpwgfJt11n hwllwri pwt.J.wriwri hnll2 !bfJ: 

,wrig t wnw2wfJmll. hnllfJw4wfJmll 4wqllw4bl1L4!W4wfJ w2tuw
inwfJ2fJbp[! 4bfJinpnfJwgfJbL ublflw4wfJw2fJnpht.J.w6 inbtufJn4w4wfJ 
lln2ngfJb11n hwllwinbrt oq.inwq.npMwfJ inwppbp pfJmJpn 4nnU1b11wgnw
fJt11nG. pbG Ujbtnw4wfJ hnt.J.wflwt.J.npmpJwfJ fJb112n llwpqwJnfJ uUjwuwri4-
llwfJ 4bfJinpnfJfJbrin hqnpwgllwfJ mririmpJwllp: UnwfJg pwqllw4nrillwfJn 
t.J.b11Lm6mpJwfJ hfJwpwt.J.nri !t OUltnnllwL bqpwhwfJq.mllfJbp wfJbL: 

Ublflw4wfJw2fJn11ht.J.w6 inbtufln4wJn q.bpw42nnri llwu[!, hwin4w
U1bu hqnp Lt pw11<'l11w11inwri11nriw4wfJ, !bfJ oq.inwq.np6t.J.mll Lt llb6w
llwuwllp wfJuw112 t.J.nl'.iw4mll Ujwinwhw4wfJ <'ll.tnt.J. 4nfJubpt.J.wgt.J.w6 bfJ: 
CfJrihwfJ11wU1bu, Q.JmrtwinfJinbuw4wfJ inbtufln4wfJ oq.inwq.np6mll bfJ 
wnwfJg npl.tt inbrt q.pwOgllwO m UjbinmpJWO[! hwri4 tnWLm: ullwO UjWJ
llwfJfJbpmll inbtufJn4wJn ublflw4w0winbpbp0 nO!m UjbtnQ t llnwt.J.npt.J.bO 
Lt inbtufln4wfJ oq.inwq.np6bfJ hwllwinbrt. !tG nri w1ri ritU12mll hwri4wJnfJ 
WtnJwfJfJbpmll UjbtnQ t q.pwfJgt.J.bfJ Lt UjbinmpJWfJ[! hwp4bri t.J.l'.iwpbfJ: 
,binn, 4nnU1b11winnt.J. llnwt.J.npllwfJ llb2 llinfJbLnu, fJpwfJg inbtufln4wfJ 
UjbtnQ t wnt.l uw112nfJ m w2tuwinmfJw4 LnOn: UJuori ublflw4wflwinbri!:! 
hfJw11wt.J.n11mp1mfJfJb11 !mfln inbtufln4wfJ fJnpnq.bLm Lt uw112nfJ t.J.nl'.iw4mll 
UjwhbLm hwllwp: 4.b112wU1bu nriintring Ujwhmuinwllwubp hwJpWJPn Lt 
nri wphbuinwfJngmll fJnpnq.n. bpp ri11wfJ2 !4wfJ: 

,binl.twpwri. ublflw4w0 inbtufln4w4wfJ lln2ngfJbp[! fJnpnq.bLm. 
4nnUjbpwinnt.l 11nwt.J.n11m11ot11n 111:;2 Qflriq.1144.bLm Lt :Pt1111t11flt11n 11n21.t 
lflntuwriwri<'l zwhwt.J.bin UIWJllwfJfJbpmll inbtufln4wfJ hwllwinbrt oq.inw
q.np6bLm w2tuwinwfJ2fJbpfJ wririJmflwt.J.btn 4wqllw4bpUjbLm hwllwp 
wfJh11wctb2in t. 

- wnw2n4w inw11nflt11nfJ q.JmriwinfJinbuw4wfJ inbtuOn4wfJ hwllw
inbrt oq.inwq.np6nrt 4nnUjbpwinnt.J. llnwt.J.npmllfJbpng hwri4bri !L4WhwfJ-
2bL llnfl!l.t fJpwfJg LnwpctbQ m 2whmpwpbp q.np6mfJbmpJmfJ[!, nu4 
hbinwq.wJmll UjwhwfJ2bL 2win 2n!. 

- fJllwfJ llnwt.J.npmllfJbpnfJ rininwgnwfJbp 4wll gw611 inn4nuw
ri11mJpfJbpnt.J. t.J.wri4bri inpwllwriribL llnfl!l.t fJnpllwL q.np6mfJbmpJmfJ[!, 

- U1binw4wfJ lln20n11riw4wfJ 6wnw1mpJmfJfJt11n 11n2ngnt.J. llwin!bLn 
q.fJbpnt.J. 4nnU1b11winnt.J. llnwt.J.npmllfJbpnfJ llwinw4wriwribL UjWhmuinw
llwubp, L4Wl1Wl1tnWOJmpbp, pmfJw2nlln4winfJbp, ubpllbp, t.J.wnbLWOJm
pbp m 2uwfJJmpb11 Lt WJL WL4!1WfJQfJbp, llnwctwllwfJw4 fJnri inbtufln4w. 

- 4nnU1b11winnt.J. llnwt.J.npmllfJbpfJ mfJbfJwfi inbtufin4w4wfi UU1W
uwp4llwfi m [!Opwgn4 finpnq.llwfi 4whwt.J.n11t.J.w6 wphbuinwfingfJbp Lt 
LWt.J.wq.mJfi llwufiwq.binfibp, 

- 4nnU1b11winnt.l llnwt.J.n11mllfib11n 2m112inw111w w2tuwinwfl2n 
6wt.J.wLfJbp[! Lt q.JmriwinfJinbuw4wo m :)>bpllbpwJnO infJinbumpJmfJfJtrin 
q.np6mfJbmpJWfi 2whmpwt.J.binmpJmfJ[! pwp<'lpwgfJbLm filljwtnw4nt.J. 
4wqllw4b11U1bL q.JmriwinfJinbuw4wfJ llpb112Gt11n m pwlflnfifitrin t.J.briw-
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il2W41lwfJ W(llnWl"l(lWllWUb(l l.t npwgllw(j znt4W, npnfiQ flnLJfJUjbU 
42whwq.11q.nbfJ infJinbumpJmfJfJtrin llnwt.J.nrillwO m tnbtufln4wJn hwllw
inbrt oq.inwq.npMwfJ lln2ngwnmllfib11n nriw4wOwgllw0[!, 

- WJfJmwllbfiwJOnt.J.. pb4mq ctwllwfJw4wt.J.n11wU1bu, Ujbinw4wo 
hnt.J.wflwt.J.npmpJwO Ob112n Lnw11ctb2 <'ll.twt.J.nribL q.JmriwinfJinbumpJWO[! 
ulljwuwri4nri llwriqwJnfJ 4bfJinpnfJfJbp[!, npnlip n! llnwJfi 4nfl4ribin 
uUjwuwri41lwfJ w2tuwinwfJ2fJb11 44wqllw4b11L4bli wnwfJ<'lnfJ :)>bpllbpwJnO 
inOinbumpJmfJfJbrin hwllwp, WJL Gwl.t 4oq.fJbfJ Lt 4nriw4wflwgfJbfJ hnrtfi m 
inbtufJn4wfJ hwllwinbrt oq.inwq.npMwfJ t.J.bp[! fJ2tl.w6 11n2ngwnmllfJbp[!: 

l°'pnQ, hWfJ(lWUjbtnmpJWfJ WQ.(lnW(ll"lJnLfJWpbpw4Wfi hwllW4W(lQ.[! 
2m4wJw4wfJ infJinbumpJwfJfJ wfJgfJbLm UjWJllwOObpmll, q.Jmrtwinfiinb
uw4wfJ inbtufJn4wJn OWJ(lwhbrt UjW4wumpjWfl, brtw6 inbtufin4wJn 
llw2t.J.w6mpJwfJ, hmuwLnmpJwfJ gmgwflnzflbrin fJt.J.wqllwfJ UIWJllWfi
fJbpmll tw4wfJ fJ2wow4mpJmfJ t <'ltn2 pbpmll brtw6 nbqbpt.J.Gbrin 
wnwt.J.bLWUlbu oq.inwq.np6mll[! llbQbfiwinriw4innriwJnO hwt.J.w2w4wJwfin 
wnwt.J.bLwqmJO 2whwqnp61lwfJ hwllwp: 

,n11ow4wo nbqbpt.J.fJbpfJ bfJ fJwl.t uinbrt6t.J.w6 llwpqwJnfJ llb2bfJw
inbtuOnLnc+nw4wfJ 4bfJinpnfJfJbp[! (US4), npnfJp 4wl4whnt.J.b0 pwqllw
:j>m04gnnOwL inbtufln4w4wfJ uUjwuwri4mllObfl qJmriwinOinbuw4wfi 
W(llnWl"l(lnLJ'.)JWfJ [!: 

UbQbfJwfJbpn W(llnWl"l(lnLJ'.)JWO 4inrim4 wt.J.bLwgmll[! l.t llWtn!bLn 
qfJbpnt.J. t.J.wl'.iwnQ[! llninw4w inwrinotrino rictt.J.wri pb nriw4wfJw[Jw(j: 
Ub2bfJwfJt11n t.J.wri<'lmJpnt.J. inwLm 4bintrin gwfJgn 4wqllw4b11U1mll[! !bfi 
4wrinri ririw4wfJ W(ll"lJnLOQfJbp lnWL 4WL4t.J.W6 gw611 hnLUWLnmpjwfJ hbtn 
nGt.J. m11n2n <'lbnQ[! 4inw pwriri m pwfi4 llb2bfJwfJ llb4-bri4m 2wpwpnt.J.: 

US4-n t.J.pw hnLJu riflbLm hwllwp 4w llb4 UjWtnl'.iwn I.tu: ubp4w 
UjWJllwOfJbpmll, bpp UjbtnmpjnLfJ[! n t.J.nl'.iw4n !t wllpnrt2 c+JnLrtWtnfitnb
UnLpJWfJ[! qnp6fJw4wfJ :)>nfJwfJuw4wfJ oqfJmpjmO nriw4w0wgfJbL, 4WJnL
OwgllwfJ 4w111.tn11 tuflrin11flt11ng llb4!:! (fJwl.t llpb112n llb2bflw1wgt.J.w6 
wriinwririmpJwfJ wl'.in) <'lbnfJwp4mpJmfifit11n hwllbllwinwpwri n! llb6 
gwOgn 4wqllwt.J.npmllfJ m wririJmflwt.J.bin oqtnwqnp6mllfJ t: US4-fJbpfi 
mfJw4 bfJ wllbfJmp riwnOwLm hmuwLn qnp6[!fJ41:il1 q1mriwinfJinbuw4wfi 
llzw4wpmJubrin wl'.ibgllwO Lt t.J.b11wllzw4llwfJ ctwllwfJw4: UJu ritU12mll 
UjbtnmpJwfJ 4nrtll'1g w2w4gmpJWfJ hwllwp 4U1WhwfJ24.bfJ inwufJJW4 
wfJqwll lfln211 lln2ngfJb11: 

US4-0trin 4wqllw4bpUjllwfJ wririnw4wfimpJwfJ 4inrim4 
pwp<'lpwgmll[! wwgmgn!. 2win 4w111.tn11 qnp6nfJ t qJmriwgnw4wfi 
infJinbumpJmOOtrin tun2n11wgllwfJ Lt llb6 2wfJw4mpJwllp :)>bpllbpwJnfJ m 
4nnUjbpwinnt.J. inOinbumpJmfJfJtrin uinbriMwfJ hwllwri: <Dwuinnpbfi 
Q.Jmriwgnw4wfJ Lt :)>bpllbpwJnfJ infiinbumpJmOfJtrin llb6 llwu[! !nLfibfi 
nribfJg wfJhpwctb2in c+JmriwinfJinbuw4wo llbQbfJwfJbp, inriw4innpfJbp Lt 
lflntuwri11wlln2ng, fJ2wfJw4mll t fipw02 qnp6fJw4wfJmll wririJmflwt.J.bin 
!bfJ qnp6mll: 
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I I -i Uhpblimmup-l}tutlnpnni!itiriJi N1ctbCibpw- q.JUlJllllU1Ciuih-
umjumqll"1hu!i L. Unl.mpmJl1Ci mhjuupl}m- uwl}mu mp-
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- q.fnnw4wu, 
libQbGwuwriewt.lnrinu'.iGbnli Gwtuwq.MwG L. WflLnWflflnLPJWfi 

4wqllw4bnu.iliwG. 
- wnL.UlpWJflG, 
- tiuctbGbpWU1b)1Jfifl4w4wu UUjWUW[ll.jllwCi, 
- q.1nu1w111G1J1buwt.iwG WpUlWijpnLpjwu ubgbGWJWgliwG, 
- q.JnLl'J.Wlllfimbuw4wG ilpb1112ub11'1 L. pw1.tmGCibfl'1 Llb11wilzw4ilwu. 
- :f>bptlbnubnti m hwliWUjWUlWU)lJWG tlwuGwq.b111Gb11'1 UjWUl-

flWUUlilw(j L. nriw4wt.lnriilwCi pwpopwgawG, 
- 2tiGwnwriwl.jwG L. ilnGUlwcttlwG m l.jwpq.wt.{nnilwG. 

)lJnphflllWLnt.{ntpjWU L. U1bl'J.bl.jwu11.tmpjWU, 
- U1btuGti4wJti uu.iwuwpl.jilwu L. unrinq.awG: 
UCihnwctbzmmpJwG 11bu.iemtl LiwnbLti t lfwqilwlfbnu.ibL Gnn 

uU1nf1wpwctwGnulGbfl (qnnwuwuCiwpmctwl.jwG Lt WJLCi): 
q.mGmu bug, nn uwriqu.ibmwnwCili 2wm pwct)1CiGl:iri tiflbGg hwu

U1fl9Cibnnll UjbUlQ t QUl'].q.pl.jt.lbG UUjWUW(ll.jllWCi l.jbUlpnCiCibpfl hWllWUjW
UlWU)lJWCi UUlnpwpwdwGnulCibpnul: 

q.flLnwl.jwG · ownwJmpJnLG[! UjbU1Q t l.jwqtlwl.jbflUJ'1 q.flU1WU1b)1J
Cif11.jwl.jwG tlzwl.jmtlubnti. Gnn mbtuGti4wJti. mGrntunq:~JWG q.nnonLGbnL
pJwCi wri111mGwt.lbU1mpJWG nrinztlwG triwGwl.jGbnti. 11nwug rnCiU1buw
l.jwu 4brilnL6nLpJwG Lt WJLGti pwCil.j, l'tfl l.jwqlimli u.ibmQ t nLCibCiw 
U1Wflpbf1 u.i11n:f>'1L'1 pw11ari nnwl.jwl[n11ma mCibgnri liwuGwq.bU1ubf1, 
nnnGQ wCi[!ul'].hwm mumliuwutinbLn4 mCiU1bumpJnLCiGbf1'1 qnp6nLCibm
PJnLU[!, hwliWUjWU1WU)1JWu af12ngwrmulubf1 UjbU1Q t lizwljbG CipwCig 
oq.GbLm hwl!w11: =iwnlf briwa 11bu.iunul u.ibmQ t h11wl[flnbG q.flmuwl.jwG 
awuuwq.bU1Gl::i11 L. :f>bnllbnub11'1 hwuwn l.jwqawl.ibnu.ibG q.f11.11ww11lllw-
11nw1.iwu ul:illtiuwn tunnh1111wl.jgnLpJmGub11: 

Uuh11wctbzU1ntPJ wG 11l:iu.i9nLa q.tilllwl.jwu UUlnpwpwctwunul[! hwu-
11f1uwumli t llti2unp11 ltlGUlbunLpJmGGbpfl Lt q.timwl.jwu, Gwtuwq.6w1flfi 
1.jwqllwl.jb11u.imp1mfiubflfl m llbgbuwzflGwl.jwG uum11wpwctwuL'iwu ilfl2Lt: 

q.flU1W4wu L. tlb9bGwuwriewl{n11mliGbnti Gwtuwq.MwG nL wrimw-
11nnLpJwCJ l.jwqliwl!bnu.iuwG umnnwpwctwumuubpti uwuGwq.bU1Gbf1Ci 
WpU1WrlflnLpJWCi u.iwillwuGbnmu liflwutiG UJbUl.Q t 1.fmn()wpl.jbG L. 
ummq.bG q.tiLnwml::ituufllfwl.jwG l!zwl.jnLuGb1111. flG!u.ibu uwl.t unn umwg
l[w6 mbtuGfll.jwl.jwG tlfl2ngCibp[!: 

Ul:i9buwuwp9wl[npnulGb11'1 Cawtuwq.bllwu L. wputwri.pnLpJwu 
l.jwqtlwl.jbnu.itlwG u1.11nnwpwctwGnLliQ q.f1U1uwl.jwu tlwuuwq.bU1Gbn'1 hlnn 
tlflwuflG UjbUlQ t qpWrJ.4'1 q.jnlrJ.Wgflwl.jwG L. :f>bptlb(lWJ'1U lnUIJll::iUntpjnLCi
(jbpjl hwtlWfl wGhpwdb21.n UjWpq l.jwnntgl[w69'1 unn tll:i9l:iCiwGbf1fl m 
uwn9wl[n11nLilGbpfl tlzwl.jtlwu, Gwtuwq.6tlwG t.. u.iwhwG2l[nri )1Jlipw9w
Gwl.jf1 WflU1Wr1.rmLpjWU I.. liflwdwtlwuwl.j nnnz lib9bGwCil:in'1 l[bnwLiw
nmgllwG m mGjll[bpuwlwguwG wztuwmwGeGbrml[: UJU uUln[lwpwctw
CinLli[! q.f11.nwl.jwu tlwuCawq.l:iUlCib(lfl hbm llflwuflG UjbUl.Q t uw)1Jwq.6w-
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LtnGUUl(lntltl.IlnpwLtwO w2tuw1J1w(Jp(jt;p UlWGfl Q.JnLl'].Wl.IlGUll:iUWl.jUJG 
tlptp,pOtrifl wOpwlJlnO tl.b11wtl2w1.ttlwG, lJln,ppw~wlJl m tol:ipq.wtuuw. 
1nl'l.w1.twO wp1J1w1111wtlwul:i11f1 Lt l.4W(lqwq.nq0 1J1l:ituGntnq.f1wLtwG q.6bnti 
UIJll:il'].OtlWO, b1'].w60bpf1 Jmpwgtlw(I Lt UlOl.IlbUnLpjmO(Jbpmtl flL 

Ul4Wuw111.ttlwG ltl:iOl.Il(ln(j(ll:;pmtl Gl:ipflfltlWO, lJlnpoWfllttlW(j Lt zwhwq.np6. 
tlwG hwOoGbtm OLl'}l'\nLPJWtlp: 11:il.IlWQ.WJnLli lizl.IlWUll:iU Ull:iUl,p t hl:illlL.p 
GpwGg wztuwl.llwG,pflG Lt llll:ituOntnq.f1wGl:ipf1 m tll:i,pl:iGwuw11,pwtln-
11mliul:i11f1 pwrtnwt.1.mtlG Wl4whn4,f1, hwztl.h wnlil:iLntl. wpl.llwuwhtlwGiwu 
<'Hm,ppl:ipmlif.tbp[! Lt wGof.trihwl.Il LJ'lnlJ'lntut.1.nl'l. 2m1.tw1w1.twG l4WhwG2f.tbn[!: 

Unw2f1G l:ipltm ul.llnpwpwdwumlilibpCi flritug q.npomGl:impJwtlp 
ul:ipl.11 ltWl4tl.W6 Ulbl.11,P t Lf1GbG f111w11 hl:il.Il: 'lpwG,p Ull:il.Il,p t qpWl'].tl.tG Gwt.i. 
UUJWUW(lltliwG ltbGl.Il(lnCifl tljmU Ul.110f1WpwctwCimliGl:irif1 l.lll:ituGf1Ltw4wG 
qbpwqf1GliwCi hfltlGwhwpgl:ipntl. Lt LJ'lntuwflwrio 4wUlf1 tlt2 LflCil:iCi liJnlu 
UUJWuwrLtllwG LtbGU1pnGCil:ipf1, hwGpw(.41:ililmpJwG q.f11J1w1.twG ltl:iG1J1nnG
ubpf1, Gwtuwq.6wJf1G 4wqllwltl:ifll.4nLPJnLGGbflf1 Lt mumliCiwLtwG hwut.nUJ_ 
l.llntpJmGGbpfl hl:il11: 

Lil.4WUWf14tlwG ltl:iGl.ll[lnGfl wnl.tl.IlflWJflG Ul.ll0(1WpwctwGnu1n 
Ull:ilil,p t wl.4whn4.n antnri wGhpwctbzl.11 GJmpw1J1btuGf11.tw1.twG llf12ngGtifln 
liw1J1w1.twrw11mlin, oq.Cifl Q.JnLr1.W1J1G1J11:iuwl.jwG lipl:ip,pGl:irifl tiriwgtlLUGo: 
UJll ul.llnpwpwdwGmtl{! Ulbl.Il,p t 1.twqtlw1.tb11U1'1 1J1l:ituCif11.tw1f1 Lt llJnLu 
CiJnLpwl.twG tlf12ngGl:i11f1 ol:in,ppl:iflmtl{! lil:iowowtu wnl.tmnfl hwtlw4wnq.11 
tlf12ngnt1.. Gl:iflq.pwtl.btntl. pnpuwCibp[!, Lt [!CiflhWCi(lWl4bU wruiw11rnl'l.f1 hbtn 
1.twl.44.'1 wGtlf12wl.twCi U1WJtlwCiwq.rb11mt:Uo1.tm11w1.twu owowJnLPJU..G 
4wqtlmtl 4w prin4l:iflWJf1G Q.flWUl:iGJWlt : qJnLrJ.Wl.1lGU11:iuw1.twG tlpl:ip,pGbnn 
q.Gl:itnL Lt flpwgGl:itm hwtlwp umbl'].64.nul t;G wnl.tmrwq.GmtlwJhG 
Ltnnl.4t;11 wLnf14. G l:ifl: 

l"'CictbCibpWUll:ifuG'11.tw1.twG UUIWUWfllttlwCi OWOWJOLPJWfl q.nn6nl
(jl:;nLpjntCi[! hf1tlGwLtwGmtl hwtlwGtlwG t Gnpnq.tlwCi llll:ituCi'1ltwljUJG 
ol:inuwrltmpJmCiGbpfl wzttJwlilWG,pflG: PwJg LtwG Gwl.t Gn(l :t>nLG4_ 
gflwGbp, f1G~l4f1Uf1,p t;G 1J1btuGf11.tw1f1 4.WflOnLJp[!, q.Gnttl[!, tlw2t1.w6 Ill 
hGwgwo tll:i,pl:if.twubrti tl.brwl.Jwf.tq.Gmtl(l l.t t1.w6wn,p(I: 

qJOLl\WUlCiUltmw1.twG Wf1lllWijf10LPJWU tlb,pl:iCiwjwgtlwG OWOlUJl)L
PJWU tuuflflflCi t. oq.Gl:iL 1J101J1bump1muCibpf1Ci Lt 6bnGwpljmp1muOt:;nhG 
tlb,pbGWJWQtl.WO w2tuw1J1wu,pGbfl Lt LJ'lntuW!lflWl.jWG OWOWJnLpJmGGbn 
flrwLtwGwgGbLm q.nrionuJ: Um Gu.iwmwltfl hwtlwri U11:imp t 
LtwqtlwltbflUll:iL hWl.llmlt tll:i,pl:iGWJWl.jWG 2nljw1J1Gb11 flW2l11W4.WflnLpJllJG 
l.llwppbp !'.iJm11.l:irf1. ltbril:irfl hwlj_w,pfl m wtlpwptlwu, :j>l:iptlwGtnti 
UUIWUWfllttlwCi la WJLG: 

Qj0Lr1.Wl.11UlllbUWltWG tlpbri,pti Lt pwlJ'lnliGl:iriti tl.triwtlzwltllt.tJ(a 
ownwjnLpjnLG[! Ulbl.Il,p t qpWf'ltl.ti Q.JOLl'J.Wl.llGUll:iUWltWG tlpl:i(1.Ph nL 
1lWZll1Wtl.w11mpjWU, wCiwuGW(.4WhmpjWG Lt ltbCigWf'lWJflU m W(ll11W'll1 ll.J_ 
LtwCi (Wflf)JmCiwpbpwltwG) pwlJ'lnCiGl:ipfl 4,l:ipwtlzwljtlwG wnw2uH.tn 
l.lll:ifuCinLnq.flwGbpfl GtptlmotlwG, tlzwLttlwG w2tuwl11wG,pGl:i11nt1.. f1Giuu::i~ 
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• 
m cHrnCiw114mpjmCiCil::i("lti. tiCi~l.lll::iU Ciwl.. q1llllWhl::il11Wqmnw4wCi 4l::iCilll
("ln(j(jti("lti. pwrillriwqmJCi munurnw4wCi hwulllWlllnLPJmCiCibriti. wqrin
Ul.LIWUWl141lwCi m CiJnq~wLnl::ituCiti4w4wCi llwLnw4wriwrillwCi 4wqllw41::iri
l.llnLPJnLCiCil::iriti. w4gtinCibriw4wCi lltimpimCiCibriti L.. [!Ci41::irimpJmCiCil::iriti. 
Ciwtuwq6wJtiCi L.. 2tiCiw11wriw4wCi 4wqllw41::i11LL1mpJmCiCil::i11ti. t.ll::i11wll2w4n11. 
lll::i11Ciw114nLPJnLCiCil::i("ll1 m qn116w11wCiCib111l l.. zwhwq11qti11 WJL 
4wqllw4hl1l.llnLPJnLCiCibriti hblll: 

U11w2w114t.ln11. 6wnwimpJmCiCibriti wrirumCiwt.ll::iLnmpJmCi[! pwri<".l-
riwgCil::iLnL L.. CiriwCig 0LL11::i1'1Wlllllt.l qn116mCibmpJnLCi[! 4wqllw4hl1l.lll::iLnL 
CiUIWlllW4nt.l CiwtuwLnbut.lmll t wnwCilltiCi 2112wCiCil::i11mll uLnl::ill.61::iL 
Ul.LIWUW(141lwCi 4bCilll("lnCiti hbCiwriwCiwJtiCi 4bLnl::il111 gwCig, oqLnwqn1161::iLnt.l 
qnJnLPJnLCi mCibgn11. wq11nuLL1wuw114mllCil::iriti W("llllW'll1W4WCi pwqwCibri[!: 
1bCiwriwCiwJtiCi 4blllhl111 ,gwCiw4[! n11n2t.lmll t Ulllwuw114t.ln11. LnCiLnl::i
umpJmCiCil::iriti ,gwCiw4nt.l, Lnl::il'lwpw2tullw(j tuLnmpJwllp, LL1WhwCi2t.ln11. 
6wnwimpJmCiCibriti 6wt.lwLnt.l. w2tuwLnWlllW("lnLPJWllp L.. 4WlllW("lllwCi 
oLL1b!1Wlll1lt.lmpJWCi llw4w1111w4mt: 

U11w2w114t.ln11. htillCiwhwrigl::iriti ti11wqn116mll[! hCiwriwt.lnri t L.. 
4CiUIWUllll1 qJnLll.WlllCilllbumpJWCi t.lbriwlfmtumllCibritiCi wCigmllwJtiCi 2112w
Cimll L.. LL1W!1bCiwJtiCi 611wq11ti tiriw4wCiwgllwCi[!: 
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4_q3nt~USuStUU4Uu SttuuP4U3P oqsuqnroUUu 
UP'l-3ntuU4.tSntfa3Uu PUP:;.1PU8UUu nt~PutrQ 
t4. 1uuru4.nrntra3ntuutrQ 

4. 1. =iw{lg/1 fJflt/wO"pf! t.. Dutwt.nwl/f! 

uwtuwLnbut.lw6 llp2ll1Cil1lbuwjp(j llbf1bCiwlll("IW4llln("IWJp(j hwt.lw
f1W4WJWCiCib("lp L.. llwriqwitiCi UU1WUW("l41lw(j 4bCilll("ln(j(jtiriti llbf1bCiw
JW4wCi 2n4wll1Cihriti t.lbriwqtiCimll[! qJnLl'l.WlllCilllbuw4wCi LnbtuCiti4wint.l 
4Wlllt.lw6 t ~p(jw(juw4wCi llb6 11dt.lw11mpJmCiCib11ti hblll: UCih11wdb2Ln t 
n1111wCi hCiwriwt.lnri t LnbtuCiti4wJti wCii.twCiwgwCi4[! 4ril'lwlllbL · [!Cilll("lb~ 
hn11.ti ll2w4mpJwCi LWt.lwqm.JCi LnhtuCinLnqpwCibri L.. Ulllbl'l.6hL mCitit.lbriuwl 
llbQbCiwCibri. hCiwgw6 LnbtuCiti4wCi CinrinqllwCi, t.lb11w1.fmtullw(j m 
t.lbriw4wnmgllw(j l'lwCiWUIWllhnt.l w11111mCiwt.lblll oqLnwqn116bL: Upw
dwllwCiw4 LL1blllf1 t llLnw6bL t.lwnbLWCiJmpbriti L.. 11uwCi1mpb11ti 6wtuu[! 
lfm1111wgCibL n~ llpwJCi llbf1bCiwCibriti LL1whwCi2t.ln11. 11wCiw4p 4ril'lwLnllwCi 
2Cin11htit.l. WJL Ciwl.. nrinCibL L.. oqLnwqn116bL tCibriqtiwiti Cinri Wl'll'.!JmriCibri: 
<Dn1111w11wCiw4 L.. hCiwgw6 llbf1bCiwCibriti 2whwqn116w4wCi hmuw
LPnLPJnLCiCi m w1111JmCiwt.lblllnLPJnLCi[! pwri<".lriwgCibLm hwllwri l.llhlllf1 t 
WLL1Whnt.lbL wCih11wdb2Ln hwCiqmigCibrint.l m 'lhlllWLCibrint.l t.. 
4WlllW("lbLWqnri6bL LnbtuCiti4w4wCi Ul.LIWUW("l4ntll[!: qJnll'l.Wlll (jlJl buw4w(j 
llpbrif1Cibriti m pwlfmCiCibriti t.lb11wllzw41lwCi W("llllW'l("IWllwubriti 4wl.llti
lllWL Cib111111mllCib11[! Cit.lwqbgCibLm L.. w1111JmCiwt.lbLnmp1mCi[! pwri<".lriwg
CibLm hwllwri CimJCil.llbu wCih11wdb2Ln t llzw4bL tCib11qwtuCiw1n11.w4wCi L.. 
mCi bt.l bri uw L ll bf1bCiwuw1111wt.l nrimllCi bri: 1blll L..wpwri. h till CiwtuCi 111111 
LntMwCi 11dt.lw11mp1mCiCib11[! llb11.llwgCibLnL t.lb11wpb11JWL Cinri llnlllb
gmllCibri l.llhlllf1 t mCibCiwL: UJ'l 4writ..nri tuCi11ti11Cib11ti LnL61lw(j(j t Cit.ltirit.lw6 
WJU pwdCimll 2wriw1111t.lw6 Ciimp[!: 

qJnLl'l.WlllCilllbuw4wCi LnbtuCiti4wJti wCit.lwCiwgwCi4[! 4ril'lwlllhLn·L L.. 
ll bf1bCiw lll("IW 4Ln nriwitiCi wqribqw lll CibriCi m llbQbCi w uw 1111wt.ln11mllCib11Ci 
W("l'lJnLCiwt.lblll 2whwqn116bLm hwllwri w11w2w114mll bCif1 Lnt61lw(j 
hbllll..JWL hCiwriwt.lnri m11.tiCib11[!. 
• - hLCihLnt.l Lnt.lJWL qJnLl'l.WlllCilllbuw4wCi qnlllm UIWJllwCiCibritig 
[!Cilll("lhL qJnL11.WlllCilllbuw4wCi w2tuwLnwCi11Cib11ti 4wlllW("lllw(j WJCil.lltiuti 

LnbtuCinLnqpwCibri m b11.wCiw4Cibri. nril.llbuqp hCiwriwt.lnri LtiCiti n11n2 
qn116n11.mp1mCiCib11 4ril'lwlllhL. 

- LhnCiwJtiCi UIWJllwCiCibrimll f1W("lb hw4whnl'l.WlllW("lllwCi pllpbriti L.. 
f1W("lb hbCiwriwCiwitiCi UIWlllb("lnt.l 11wriwt.lwCi11Cib11ti UIWlll("IWUlllmllnt.l 
4ril'lwlllbL LhnCiwJtiCi b11411wqn116mp1wCi llbQbCiwCibriti LL1whwCi2w114t!. 

- qJnL11.WlllCilllbuw4wCi LnbtuCiti4wCi t.lbriwlfmtubL Ciwl.. WJL qn116n-
11.mp1mCiCib11 4WlllW("lbLnL hwllwri. n~ l.LIPlllWCip' 2w1111tig 11mriu b4w6 
llbf1bCiwCib11[! t.lbriw4wnmgbL hwllbllwlllwpwri hwrillwri qn116n11.mp1mCi~ 
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Gl:iri 4wmw11l:iLnL hwllwri. ll~wctwllwGw4 llzw41:iL tGl:i11q.wtuGw1nriw4wG 
mG~4.l:iriuw L lll:iQl:iGwGl:i fl, 

- mumllGwu~ril:iL Li. oq.mwq.n116l:iL WJLQGmriwGQWJ~(j tGl:iriq.~wJ~ 
wripJ mriGl:iri, 

- l:iLGl:iLn4. Wfl'l~ 1.4whwG2Gl:i11~g· 4wmwril:iLwq.nri6l:iL q.imriwmGml:i-
uw4wG ml:ituG~4wJ~ ml:ituG~4w4wG u1.4wuw114llwG Li. Gnrinq.llwG 
l:iriwGw4Gl:irio. 

- q.imriwmGml:iuw4wG ml:ituG~4WJ~ wztuwmmGw4mi;>JmGo Li. 
hmUWL~nLi;>JmGQ pw11C111wgGl:iLm hwllwri hwG11w1.4l:immi;>JmGmll 4wqllw-
4l:i111.4l:iL q.1mriwmGml:iuw4wG lll:iQl:iGwz~Gw4wG q.n116w11wG (Cll:in
Gwri4mi;>JmG): 

U1u1.4~un4.. lll:iQl:iGwmriw4mnriwJ~(j hw4.wQw4wiwG~ Gnri 4wqll~ 
l'.izmllwGoGi;>wgQmll, wGh11wctl:i2m t 4.l:iriwGwJl:iL lll:i6 4wll LjlnQri pnLnri 
llw Gri w llwuGl:iri o: 

4.2. Sbfuu/1[/w1/12whwqnruftJwu Wf11J1muwtfbmmp1wu 
pwf1df1Wgmtf[! QJnLf]WU7UU7buw[/wu Wf1U7WIJf1nLfJJWU 
mbfuun1 nqftwubf1/1 outm/1tiw1 wgtJwu lfwuwutwf1hntf 

:bl:i11lll:i11w1~G mGml:iumi;>JmGGl:iri~ CIL.w4.nrillwG m qwriq.wgllwG 
Gl:iri4w LjlmLmll 1.4l:imQ t h11wctw114.l:iL nl:iumriuwwztuwmwmwri ml:ituGnLn
q.~wGl:iri~g. nrinGQ wllpnri2mi;>Jwllp ~l:i(j hwllw1.4wmwutuwGmll hnriw4L~
llwiw4wG 1.4w1llwGGl:i11~G: 

U4.wG11w4wG ml:ituGnLnq.~wGl:iri~ oq.mwq.nriMwG ctwllwGw4 q.Jm
riwmGml:iuw4wG lli;>l:i[lQ~ q.mllwriwJ~G 4nrimumGl:irio· hw4.wQllwG, 
Ljlntuw1111llwG, 1.4wh1.4wGllwG QGi;>wgQmll 4wqllmll l:i(j 36-52%: 

:bl:irilll:iflWJ~(j m Gml:iumi;>JmGGl:irimll q.JmriwmGml:iuw4wG lli;>l:i[lQ~ 
4nrimumGl:iri~ ~2l:igllwG, 2whmi;>wpl:i11 l:iriwGw4n4. WfllllW'lflnLF>JWG 
4wqllw4l:i111.4llwG. ~11 hnri~ 4.riw hw2nrimi;>1wllp mGml:iu4.wrillwG Li. 
lll:iQl:iGwGl:iri~ QWGw4~ 4ril'.iwmllwG h~llGw4wG mri~Gl:iri~g lll:i4o 1.4l:imQ t 
hwllwril:iL tGl:i11q.wnl:ium11uGl:i110 4ril'.iwmnri Gnri ml:ituGnLnq.~wGl:iri~ Li. 
4wqllw41:i111.4w4wG CIL.l:iri~ Gl:i111111mllo: Um 1.4wml'.iwnn4. wGh11wctl:i2m t 
4.l:iriwGwJl:iL wq.[lWflWJ~(j q.~mwml:ituG~4w4wG G4.wl'.imllGl:iri~ Wfl'lJnLGQ
Gl:i[lQ, hw24.~ wnGl:iLn4. wrimwuwhllwGiwG Ljln[lCIQ, Wfl'l~ 1.4whwG2Gl:i11~g 
l:iLGl:iLn4.. llmgGl:iL hwllw1.4wmwutuwG l'.izmmllGl:iri Li. oq.Gl:iL ~l:i11lll:i11Gl:i11~G· 
zwhmi;>wpl:ifl WfllllW'lflnLF>JnLG 4wqllw4l:i111.4l:iLm: 

UGgGl:iLn4. 4.l:i11wGw14.nri 4nG4ril:im hwrigl:iri~G, wlll:iG~g wnw2 
wGh11wctl:i2m t hw24.~ wnGl:iL q.JmriwmGml:iuw4wG lli;>l:i[lQ~ wrimw
'lflnLF>JWG 2112wGw1GwgllwG 6wnwgw6 h~llGwtuG'l~flQ, nrio ~~ 1.4whwG-
2mll tunznri 4w1.4~mwL Gl:i111111mll WJU 4wll WJG 2112wG~ 4l:iGuw4L~
llwJw4wG 1.4nml:iGg~wLG wllpnri2mi;>1wllp hw24.~ wnGl:iLm ml:iuw4l:im~g: 

U11mwuwhllwG1wG zwm l:i11411Gl:i11mll wm h~llGwtuG11~110 4.wrimg 
LnL64.w6 t: Pl:iril:iGQ ll~ QWG~ ori~Gw4: U1u1.41:iu, n~ i;>l:i 4l:iriG tJ(j 
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ml:iriwl.jlntumll 4l:iG11wG~Gl:i11~ 4l:iGmrinGwgllwG ml:iriwllwu, ~(j~1.4l:iu 11w 
writ.I.mil t lll:iri hwG11w1.41:immi;>JWG n11n2 mGml:iumi;>JmGGl:irimll, WJL 
4l:iG11wG~Gl:i11~G l:i(j ml:iriwl.jlntumll 4l:if1WfllllW'lflnLF>JWG 2112wG: 'lw 
lll:i6w1.4l:iu 411!'.iwmmll t 4l:iril:iri~ 4nrimumGl:irio Li. Ljlntuw1111w4wG 
6wtuul:irio: 4wll wul:iGQ hwgwhwm~4WJ~G 4nllpw1GGl:i11~ QWGw4o 
411!'.iwmmll l:i(j wGwuGw1.4whmi;>JWGQ 4l:iril:irin4. w1.4whn4.l:iLm l:iriwGw4o Li. 
ml:ituGnLnq.~w(j 4.l:iriwGwJl:iLn4.: ti;>l:i 4l:iG11wG~Gl:i11~ hwllwri Gwtuw
ml:iu4.w6 hwm~4WJ~G 4l:iril:irio 1.4l:imQ t hw4.wQl:iL 4wi;>Gwllnllw1~G 
hwumGwgllwG LjlnLLmll, w1.4w 1111w hwllwri 4wril:iL~ t oq.mwq.n116l:iL n~ i;>l:i 
hwgwhwm~4whw4.wQ 4nllpwJGGl:i[1, WJL 4l:iriwhw4.wQ lll:iQl:iGwGl:iri. 
nrinGQ 4wGw~ qwGq.4.w6o 4mrimmll m llwGriwgGmll l:iG: 1l:imwq.wJmll 
1.4wm11wummll l:iG llnGn4l:ifl, nri~ w1111JmGw4.l:immi;>JmGG w4.l:iL~ pw11<111 t: 

ul:if14WJmllu 2Wlll l:if14f1Gl:i[lmll wGgl:iL l:i(j 4l:if1WJ~(j llzw4wpnLJUl:i[1~ 
4wGw~ qwGq.4.w6~g Qmu1.4, 211nm Li. 1.411nml:i~Gw1~G tumwGJmi;>l:ifl 
1.4wm11wuml:iLm ml:ituGnLnq.~wGl:iri~G: 1wllw4g4.w6 4l:iril:iri~ hwlll:illwmm
F>JWllp 'lflWGQ mGl:iG w4.l:iL~ hw24.l:i42nt.1.w6 4wqll Li. w1.4whn4.mll l:iG 
4l:iG11w(j~(jl:i11~ lli;>l:i[1WlI14.nLF>JWG pw11<111 gmgwG~2Gl:i11: Um1.4~u~ 4l:iril:iri~ 
L4WlllflWUlllllWG ml:ituGnLnq.~w(j 4wtu4.w6 ~t l:iriwGw4WJ~(j L4WJllwG
(jtJri~g. QWG~ nri h~llG4.w6 t lll:ituwG~4w4wG l:iriwGw4n4. 4wGw~ 
qwGq.4.w6~ ul:irillllwG Li. hJmi;>~ wG2wmllwG 4.riw: 4wGw~ qwGq.4.w6~g 
ll~wctwllwGw4 4wril:iL~ t umwGwL uGG11w1~G Li. 4l:if1WJ~G u1.4~mw4mgGl:i11: 
Ul:i4 hl:i4mwri wn4.mJlllQ 4wrinri t lllWL llw1111mG 1.4~mwG~ 4,5 wGq.wll 
zwm lli;>l:i[lQ, QWG umwGmll l:i(j wt.1.wG11w4wG ml:ituGnLnq.~win4. [18] 
SmriwQWG~mri mnGGw tunmwpnLJu~g umwg4.mll t 88-91% 
tunGw4.nLi;>Jwllp 400-600 4q. hJmi;>, ~u4 llqmQ~ tunGw4.mi;>JnLGQ 4wqllmll 
t llnm 60%, nrio pw4.wriwrimll t ul:iGwctwgllwG 1.4whwG2Gl:i110: 

Un4.mJlll~ hJmi;>Q hwrimum t wGLjlntuwri~Gl:iL~ wll~Gwi;>i;>mGl:irin4.. 
l'.iw111.4wi;>i;>mGl:i11n4.. 4.~mwll~GGl:irin4. m h~llGw4wG llw4rin Li. ll~4rin 
mw1111l:i11nt.1.: 1Jmi;>~ lll:i4 4q.-o 1.4w11mGw4mll t 0, 11 41:iriwll~w4.nri. 28 q.11 
4wLg~mll, 0,5 q.11 ~nu~nri. 100-130 llq. 4wrinm~G. 32-36 % 1.411nml:i~(j: 
1Jmi;>~ u1.4~mw4mgo hwrimum t L~q~Gnt.1.: 100 q.11 1.411nml:i~GQ 
1.4w11mllw4mll t 6,3 q.11 L~q~G: Un4.mJlll~ hJmi;>G wrictl:iQw4.nri hmllQ t 
4wi;>~ Ljlntuwri~G~~~ WfllllW'lflnLF>JWG hwllwri: 

Pw11<111 4l:if1WJ~G hwm4mi;>JmGGl:irin4. t octm4.w6 Gwl.i. wn4.mJlll~ 
llqmQo: UGWL~q~ mt.l.JwLGl:irin4. 1 4q.-o 1.4w11mGw4mll t 0,2 4l:iriwll~w4.nri. 
33 q.11 1.411nml:i~G. 4, 9 q.11 4WLQ~mll, 0,7 q.11 ~nu~nri Li. ll~G~L. 25 llq. 
4wrinm~G: 

Um ml:ituGnLnq.~w(j hGwriw4.nrimi;>JmG t lllWL~U hw4.wQl:iLm 
ctwllwGw4, wG4wtu l:iriwGw4~g. G4.wqwq.nLJG~ hwugGl:iL tunm~ 
4nrimumGl:iflQ, pwgwnmll t w1G1.4~u~ 11w2mw1~G 01.4l:i11wg~wGl:i110. 
~(j~1.4~u~Q l:i(j' hGCl4.w6 tunmwpmJu~ 2w1111mllQ, LjlngtumllG m 2mn 
lllWL(!, LWUW4.nrimll(! Li. hw4.WQmllo: 
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rugljbu lllbuumu bu.Q, wuwuuwUJwhmpiwu wugmll[! pw11011 
UJflnlllbpuwitiu 4wuw! tuL11wljbflbflp, nrrnup 1.tmtuw11tiumll bu hwlllpljpu L. 
u11wujlg UJWLnflWUL11Lj_w6 hwllwljgLj_w6 ljbfljlu, umJUUJbU Liw11nri. t 
u2wuwljwLtin11bu Lj1ni;mwgubL ljbflwhwLj_wp llb,gbuwubflp UjWhwu2wfllj[!: 

tL w4.bL'1 llb6 huw11w4.n11mpJmu muti wuw11wuL11[!, nfl[!, [!Ulll 
UU'-l-'1 "lWflbUWJ'1u LjwqllwljbflUJnLPJWu, hwllw11Lj_nul t 21-fll']. l'J.Wfl'1 
llzw4wpnLJu: 

U2tuw11h'1 pnLnfl bfl4flubflmll bfl4Wfl ctwllwuw4 w2tuwL11wupubfl 
bu LnWflt.lbL hwgwhwlllpljwJtiu LjnllpwJuubfl'1 Ljwnmgqw6p[! UJWflqbg
ubLm L. ll'1wctwllwuw4 w2tuwL11wupti n11wlju m WfllllWl'].flnri.w4w
umpJmuQ pw11a11wgubLm mri.ri.mpJwllp: '-ll:i112'1u mw11tiub11'1u uL11bri.6Lj_w6 
hwgwhwm'14WJ'1u 4nllpwJu[! 4m11nri. WUJWflWLn !nLuti, nLri.ri.w4ti hwll1'14-
ubfl[! uwupmu t pnqupg L. llWlllmgmll Wt.lbLjl UjWflq LjwnnLgLj_w6p'1 
4WLLI'1! WUJwriwmtiu: UJ'lUJtiuti 4nllpwJu ulllbl'J.64.bL t tuU1U-mll [79] : 
Lwpn11w1.nnri-11w2L11wJpu Lj1npawpljmllubp[! gnqg bu L114.bL, n11 hwqw9nri. 
llbQbUWJ'1 WflLnWl'].flnri.w4wumpjnLU[! PWflClflWgbL t 2-3 wuq.wll, tiulj 
hwL11'1Ljubp'1 quwuqw6mpjmuu '12bL t 2-4 wuq.wll, lljlwctwllwuwlj 
i.tin9nwgbL bu llbL11Wl'J.WL11wpmpJmuu m tubnq.wlllwflmpimuQ: 

ullwuwll1'1UJ w2tuw1.nwupubp bu lllWflt.lbL uwL. Ub6 
Pfl'1L11wutiwinul [193/: Uuq.L'1w4wu q.imri.wL11uL11buw4wu llbpbuw2tiuw-
4wu q.ti1.nwhb1.nwqnL11wljwu tiuuL11pL11nLLn(! (NIAE) L. «Shelbourne 
Reynolds, LTD» :P'1nllwu Ulllbl'J.ObL t uwunnri. 4w11nLgLj_w69nq hwqwQ'1!. 
nnC! q.nnouwljwunul hwnllwnt.lmll t pnLnn hwll1'14whwqwp LjnupwJu
ubfl'1u. wnwug Ljw11mgLj_w69wJtiu uljqpmupwitiu Lj1nl.j1ntunLpJnLuubf1'1: 

=iwqwptirn pwri.4wgw6 t 540 llll 1.nnwllwq.6n4. 11n1.nn11w1'1u pllpm
Litig, nnti 4.nw UUlllWO bu mp 2WflQ UWUflnri. WlllWllubn: 4nllpwJuti 
WflWQ.nLPJnLU[! L. PnLJUbfl'1 tunuwqnLpjnLU[! !U!'1U !Wi.'1n4. bu Wql'].nLtl 
hwL11jlljubpjl Ljnpumti 4.nw: =iwqwpnri. llbpbuwiti 4w11mgLj_w6pwJ'1u 
UjWflqnLpjnLU[! L. hnLUWLPnLf}jnLU[! huwnw4.nnmpjnLU bu lllWLPU '12bgubL 
lllbfuujlljwljwu uUJwuwpljllwu m unpnq.llwu 6wtuubf1C! L. WflLnWl'].flnri.w-
4wumpJwu pwnanwguwu 2unnh'14. 4116wL11bL 4nllpwiuubn'1 UJWhwu24.nri. 
QWUWL.j[!: 

UbpbuwiwL.iwu LjwJwumll 4bnwn1.nw1111mpiwu 1.nbtuutiljwu 
4WflbL'1 t 4fl6WlllbL huabLmg hbllln pnqubpmll UUUl'].WflW(l UJnLpbfl'1 
wLj_L11nLti1.nwljwu CIL.wi.tintumpiwu '1riw4wuuJgllwu 2un(lh'14.: tun1.nw
PnLJUbfl'1 gnri.muubnmll tiupuw1.nw(lflWLmMwu UJWJllwuub11mll lllbf'l.'1 t 
nLubumll uuul'J.WflW!l L. UlllflnL4lllmflWJ'1u (4wnmgLj_w6pwJtiu) uJmpbfl'1 
i.tini.tintumpimu: UqL11nL'1L11wgqw6 6ri.nll1'1 h'11lD'1 Lj_pw uL11wgLj_w6 
Libnwtuw11umn11C! L1101.nbuwUJbu 2whwLj_b1.n t: Unwug hw1.nm4 6wtuubfl'1. 
hwlllljWUJbu pwuljwnctbp hbri.m4 qw11bL'1P'1. 5-10 ctwllt.lw QupwgQnul 
4WflbL'1 t Ol'J.nlllpg UlllWUWL unn llpbflQ, n11u '1fl UUUl'].W(lnLpjwllp 
llnmbumll t tun1.ntiu: ULj_1.nnL'11.nwgLj_w6 6ri.n1.n[! 11nnctwJtiu UUJ'1Lnwljmgnt.J. 
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hw(luL11wgubLtiu, [!um htiuuwljwu uuul'].WflW!l uJmpb(l'1 hwllwUJw1.nwu
tuwum11 t b(lbpumljp tunlllpu, tiu4 wnwug u11w· hwgwqq.'1Cibfl'1Ci: "'J.w 
u2wGwljmll t. n11 huw11w4.n11mpJnLuubfl LjwCi hwuw11w4 CIL.nt.J. L. wnwGg 
llb6 6wtuub11'1 lllWflpbfl 4L'11lWJWLjWu q.nllljlCibflnLU 4.b(lwll2w4bL 
gw6(1W(lctbQ llzwl.jwpmJUbf1'1 llCiwgn(ll'].CibflC! L. LjbCi11wCi'1Cib!l'1 hwllw(l 
UjWlllflWULnbL uCiCil'].WflWfl 4bfl, l'].flWunLj_ twUjbU 4fl6WlllbLn4. tuL11wg11w6 
4bflb!l'1 w2tuwLnWlllW(l WfllllWl'].(lnLPJnLCi[!, hbmL.wpW(l L.' lib9bCiwGb(l'1 
gwCiwlj[!: 

Pmuwpm6mpJmCimll oq.L11wq.n1164.nri. llbpbCiwCibfl'1 4116w1.nliwCi 
Lj_(lw Ujblllp t llb6 wql'].bgmpJnLCi pnri.G'1 hnri.'1 u2wljllwu wt.J.wCif].wljwCi 
lllbfuCinLnq.tiwubfl'19 h(lWctWflt.lbLC!: 1nrt'1 llzwl.jllwCi ll'1Ci'1liWLWgliwCi 
q.n116nuGb!l'19 liblj[! hnri.'1 lizwljmlltig h11wctw114.btG t. WJutiGQCi, pL.w4.nfl 
q.mpwCinLj_ lizw4nLli'1g wugmli[! Ciqwqwq.nLJCi'1 L. q(lnjWljWCi'1, n(l[! 2Wlll t 
mw(lw6Lj_w6 UUU-mli, 4wuwriwJmli, llflwCiutiwJnLli, '+b(lliwCitiwJmli, 
ULJ.um(lWL'1WJml1 L. wn bf14flubnmli [39. 81, 193] UJu l'J.bUJpmli 
!li2w44.w6 hnri.nLli oq.L11wq.nn6nLll bCi nLri.ri.w4'1 gwCi9jl libpbCiwGbn: 
=ibL11wqnL11nLpjmOubfl[! gnljg b(j Lnt.lbL, nn hnri.ti "! PWflClfl 
4bri.ummLj_w6mpJwG m tu1.nmpJWG L. ll2w4wpmJubn'1 hwllwn uGGl'].WflWfl 
0Jmpbfl'1 pwLtwflW(l UJWflmOwljmpJWO 1'].bUJpmli un4.nnwljw0 L. 
tunqwGWjpG gwGtiiGbflp, WJI']. pLj_mli gwGti!-4nLLLn'14.WlllnflGbn'1 
i.tintuwpbO, mri.riw4'1 gwOpjl hwuwn oq.L11wq.np6mli bO u4wqw11wljwJtiO 
4lllflnrt 1'].WGwljGbflnt.l L. unwug hblllQnt.l lllbl'J.WllflLl.w6 bflljULjWqw11wljwG'1 
funl.j1plj0bnnLl. gwCip!Cibfl[!: upWCiQ Ljw11mgqw6pnLj_ hwlibliWlllWPWfl 
UJWflq bu, huwnwt.lnnmpJmu bO mwLtiu ubnllbflC! gwObL n! lib6 
LWJOmpjwlip ll'122WflQbflnLl.. jlulj unwGgnq Ljwqlit.J.w6 wq.nbq.w1.nObfl[! 
liwOL.nwJtiO bCi L. pwnClflWfllllWl'].flnri.wljwG: UnriJmGwqbm t 
Ljnllpj1GwgLj_w6 wq.nbq.wlllubfl'1 oq.L11wq.nn6mli[!, nnnug pwGnri. 
OflQ.WUUbfl[! hnrtWJpO UjWJliwuubflpg L. ljbrtL11nL11qw6nLpjmOjlg ljwfuqw6, 
hUWflWLl.nflnLPJOLU bu lllWLpU mri.ri.w4'1 gwGp[! hwliWlllbl'J.bL gwGpjl L. 
WflllWL11WJl10 hwliwljWflq.'1 2bfllllbfl'1 i.tituflbgmllnq, lilllgUbLnLl 
bL[!Opwgwjpu L. LflPLl. 11nqWJnLl. hWUQWJPU UjWflWfllllWUJmpbfl: 

Uuq.L'1WJnul hnr].WlllWflWOpp (hwgwhWlllpljWjpO lizwljwpmjUbflp) 
700/o-Ci WJUOfl lizwljqmll t qflnjwljwu lllbfuCinLnq.tiwJnq: unLJCi Lj_j16wljG t 
OwL. l1Ciwgw6 bfl4flCib(lnut 

=inri.'1 04.wqwq.nLJu lizwljnLpJwlip qwnbL'19'1 6wtuuu '12umll t 20-
300/o, q(lnJwljwu l12wljmpJWllp' 70-80%: c+nf16[!0pwg0bfl'1 L. WQ.flbQ.Wlll
Gbn'1 wCigmliGbfl'1 4116wL11nLlinq 43-48% 4116wL11qmli t 2w11whbfl4 
llzwljwpmJUbflp llzwljmpJWO w2tuwL11wOpwJtiu 6wtuumllCibfl[!, hnri.w
Lnwflmllu '12bgqmll t 11-25,5-jlg ll'1u!L. 0,2-0,8 1.n/hw: 

'.2'1qbLWJ'1u L'1tufl'1!n4. hnri.'1 ll2wljmpJwllp, LjwfuLj_w6 hnri.wL11bup'1g, 
bQ.pUjL11Wgn11bGjl pbfl.QWlllqmpjnLU[! PWflClnwumli t 15-29%: 
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UtiW9JWL liwhwqGl:.ipmli hnri.r GlJ.wqwqnLJG lizwl.jmpjWG LnW(lWO
.Q[) lJ.l:.i112rG LnWU LnW(ltlGl:.ipti [!Gpwg,gmli w61:.iL t 3,5-rg litlG~li 35, 7 liLG 
hl:.il.jLnw(l: ~rql:.iLr l.irriwnmpJmGG r2l:.igGmli t lJ.wnl:.iLtl.Qr 6wtuuo 200/o-nlJ., 
rut.i W(lLnwr111nri.wt.iwGmpjmGG wlJ.1:.iLWGmli t 2 wGqwli: 

ClJ.l:.iri.rwir qtiLnGwl.jwGGl:.irio tun11hm11ri. l:.iG LnWLtiu GlJ.wqwqnLJG 
lizwl.jmpJwG hwliwri oqLnwqnp61:.iL ul.jwlJ.wnwl.jwJtiG qn116r,gGl:.i11. lizwt.im
PJnLG[! LjwLnW(ll:.iLni.l. 10 uli tunrimpJwlip [39] 

l>pwGurwimli LWJG LirriwnmpJmG t qLnGmli qriniwt.iwG lizwt.im
PJmGG wzGwGwgwGr Lnwl.j: 

liliwG t.iwricir hl:.iLnwqnLnmpimGGl:.iri LnwplJ.mli l:.iG hwLnl.jWlJ.ll:.iu 
nLt.iriwrGwimli ti n.muwuLnwGr lir zwri,g liw11ql:.i11mli: 

=inri.r htlliGwl.jwG, wlil:.iGwliJw lizwt.impJmGo pliwlJ.nri qmpwG
Gl:.irinlJ. hwGql:.igGmtl t lJ.wnl:.iLr.Qr wGrliwuLn ql:.ipwowtuur. w11Lnwri.11nri.w
t.iwGmpiwG W(lhl:.iuLnwl.jwG r2l:.igliwG, hnri.r tunGwlJ.mpjWG qqwlr 
,gwGwl.jmpJwG cinLnrizrwgliwG ti hnri.wLnwpliwG 4.LnwGqr wnw2wgliwG: 

=inri.r GlJ.wqwqnLJG ti qpniwt.iwG lizwt.impJwG ti mri.ri.wt.ir gwG,gti 
mri.ri.mpJwlip lil:.iri hwGriwlJ.ll:.iLnmpJmGmli hl:.iLnW.Qll.Qrll wztuwLnwG.QGl:.iri 
l:.iG LnwrilJ.mli ll.lrin:t>l:.iunri C.U.QrircinriiwGr t.inri.llrg: QtiLnwlfrn116l:.i110 
t.iwLnwplJ.l:.iL l:.iG 5 Lnwppl:.ipwl.jnlJ.· 1) qwpGwG lJ.wri+LimLLntilJ.wgrw+gwG.Q, 
2) lJ.wri+LimLLntilJ.wgrw+gwG,g, 3) ul.jwlJ.wnwl.jmli+gwG.Q, 4) tunqwGr 
gwG,g, 5) ~tiql:.iLwlJ.nrimli+gwG,g: Unw2rG LnW(llJ.W (2000 p.) W(ll'lJnLG.Q
Gl:.ip[! hwlJ.wuLntiwgGmli l:.iG, nri hnri.r GlJ.wqwqnLJG Lt qpniwt.iwG 
lizwl.jmpJwG m gwG,gti l:.iri.wGwl.jGl:.irio lil:.iri hwGriwlJ.ll:.iLnmpJwG hwliwri 
LnGLnl:.iUWUjl:.iu W(lijJnLGwlJ.l:.iLn l:.iG: QtiLnwlfrnp61:.i(l[! zwpmGwl.jlJ.mli l:.iG: 

OpqwGwl.jwG UjW(lW(lLnWGjmpl:.irir Ln(lWl.jLnn(lWJtiG grir~ wqpl:.i
qwLnGl:.irir ,gwGwt.io ti tGl:.ipqwowtuul:.irio t.iwril:.iLr t 6-7 wGqwli Li116wLnl:.iL 
l:.ipl:.i qnliwri.pwlipwpmli lJ.lWLn(lWULnlJ.nri. opqwGwl.jwG lJ.lW(lW(lLnWGJm
pl:.irir lflntuwril:.iG oqLnwqn1164.r wG6111.tn11ri.l:.i11r lir2ngnlJ. lJ.lWLnpwuLnlJ.w6 
Ljl:.iGuwhmlimu: UJG wlJ.l:.iLr uGGri.wriwri t. tt.inLncirwlJ.ll:.iu liw,gmri Ii lil:.il.j 
hl:.il.jLnw(lr lJ.lW(lW(lLnwgliwG hwliwri qnllwri.pwlipwpwJrG opqwGwl.jwG 
20-30 Ln lJ.lW(lW(lLnWGJmpr lflntuwril:.iG t.iwril:.iLr t oqLnwqnp61:.iL ri.riwG 
hwliwpdl:.i.Q 3-5 Ln Ljl:.iGuwhmlimu: 

011rGwt.iGl:.i11 zwLn t.iwril:.iLr t pl:.iril:.iL: nLri.ri.wt.ir lir24>l:.i11lil:.i11w1rG 
LnGLnl:.iumpJmGGl:.irir Lnwppl:.iri pGmJpti LjnnlJ.ll:.iriwgliwG htiliwG lJ.riw 
Ljwqtlwl.jl:.i(lUjlJ.WO lil:.i,gl:.iGWLn(lWLjLnn(lWJtiG hwlJ.w,gwl.jwjwGGl:.irir. tiG~Ujl:.iU 
Gwti liw11qw1rG US4-Gl:.irir <lJnLrJ.WLnGLnl:.iuwl.jwG Lnl:.ituGrt.iwir OlJ.lLntlliWL 
t.iwqliG [!GLn!ll:.iLru ti wztuwLnwG,gGl:.irir t.iwLnwpliwG Lnl:.ituGnLncirwt.iwG 
.QW(lLnl:.i!lC! t.iwqlil:.iLru lJ.ll:.iLn.Q t wm wlil:.iG[! ti Gl.jwLnti mGl:.iGwL: 
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4.3. Sbfuu/71/WJ/7 oqmwqn1uftlwu Wf1f)fmuwlfbmmp1wu pwf1df1w
gmtl[J [bnUWJ/7U U/Wjtlwuub11mt1 pWf1b hw[/whnf]WU1Wf1UWU 
ptlpbf1/7 l.i pWf1b hbUWf1WUWJ/7U U/WU1bf1nlf f)Wf1WL/WUf)Ubf1/7 
U/WU1f1WUU1t1Wu tlf7pngnlf 

Ll:.inGWJtiG l:.i11Li11Gl:.i11mli qjnLrJ.WLnGLnl:.iuwl.jwG hnrJ.WLnW(lWO.QGl:.irir 
ql:.iriwt.iznnri. liwu[! qLnGlJ.mli t pl:.i,gmpJmGGl:.irir 4.riw: UJulJ.ll:.iu, UlJ.uLnritiw
JnLli lizwt.ilJ.nri. pl:.i.Q hnri.wLnwpw6,gGl:.ip[! Ljwqlimli l:.iG 90%, PmLri.wrirw
Jmli' 68, =imGqwrirwJmli' 25, Ul:.i6 PptiLnwGtiwJmli' 20, rLnWLtlWJmli' 
78, unrilJ.l:.iqrwimli· 71, UUli-mli· 50, Ll:.ihwuLnwGmli' 34,6, l>pwGurw
imli' 40, ULnlJ.wt.irwimli' 86, ClJ.l:.iigwrirwimli' 68,5, ClJ.l:.iri.rwimli· 53, 
=iWJWULnWGmli' 80, =iwriwlJ.ULWlJ.tiwJmli' 75 Ii WJLG [53, 132, 174}: 

Ul:.i,gl:.iGWLn(lWl.jLnn(lWJtiG wqpl:.iqWLnGl:.ipti wzfuWLnWG.Qr lJ.pw lil:.i6 
wqri.l:.igmpjmG t pnri.Gmli n~ litlWJG LWG2r pl:.i.QnLPJWG wGl.jjmG[), WJLli 
liwl.jl:.iplimJpti 61.to: 

Ll:.inGwJtiG qnLnm qqwLr hnrJ.WLnW(lWOnLpjmGGl:.iri .QW(l.QW(lnLn l:.iG: 
UtiwJG =iWJWULnwGr 800 hwqwri hl:.il.jLnW(l Ll:.inGWLWG2l:.i11 WrJ.LnnLnlJ.w6 l:.iG 
liwl.jl:.ipl:.iuwirG ti t.iruwpwri.lJ.w6 ,gwril:.irinlJ. [31], nrinGgtig 400 hwq. 
hl:.il.jLnW!l wpnLnwlJ.wml:.iri Ii 50 hwqwri hl:.il.jLnW(l tunLnhwp,gGl:.ip, 140 hwq. 
hl:.il.jLnW(l L1.w11l:.iLWhnri.l:.i11 li WJLG: 

LwG2l:.i11r lJ.riw lil:.i,gl:.iGwLnpwl.jLnnpwJrG wqpl:.iqwLnGl:.irir wztuw
LnWG.QG wGt.iwimG t. nriwt.iwt.iwG gmgwGrzGl:.ip[! gwori l:.iG, lil:.i6 l:.iG 
tGl:.iricirwir 6wtuumliGl:.i110. wqpl:.iqwLn[) t.inrigGmli t zwrictliwG hwlJ.wuw
riw~wlflmpJnLG[!, lflntulJ.mli l:.iG pwGnri. opqwGGl:.irir. pmiur ti hnri.r 
lflntuwqri.l:.igmpJwG 011rGw~wlflmpJmGGl:.i110: =iw11pwlJ.wJ11l:.i11r hwliwri 
GwtuwLnl:.iulJ.w6 qJnLrJ.WLnGLnl:.iuwl.jwG lil:.i,gl:.iGwGl:.i11C! 6-8°-tig pw11611 
pl:.i,gmpJmGGl:.irir 4.riw ~l:.iG wUjwhnlJ.mli LnntuGnLncirwt.iwG qn1160Gpwg
Gl:.i11r LjwLnwpliwG wGh11wctl:.i2Ln nriwt.i. Ii uwhliwGwlflwl.jlJ.mli t GpwGg 
t.irriwnmpJmGo: nLuLnti. uLnl:.irJ.64.1:.iL l:.iG Ll:.inGwirG linri.r:t>rt.iwgrwir 
pwqliwprlJ. lil:.i,gl:.iGwGl:.i11. nrinG,g GwtuwLnl:.iulJ.w6 l:.iG wztuwLnl:.iLm hwLnl.jw
Ujl:.iu pl:.i,gmpJmGGl:.irir lJ.riw: Um ri.l:.ilJ.l.QnLli lil:.i.Ql:.iGwGl:.i11r wGlJ.wGwgwGl.j[! 
lil:.iowGmli t Ii litlZLn ~t. nri 61:.inGLnm t. hwLnl.jWlJ.ll:.iu Gl:.irit.iw 
UjWJliwGGl:.irimli: 

Ul:.i.Ql:.iGwGl:.ipr UjwhwG2w11t.iC! Ljp6wLnl:.iLm lirwt.i mri.rG LWG2l:.i11r 
JmriwgmliG t, WJG hwzlJ.nlJ., nplJ.ll:.iuqti hGwriwlJ.nri LtiGr oqLnwqnp61:.iL 
hwppwlJ.WJ(lWJtiG lil:.i,gl:.iGwGl:.i11[!: 

LwG2l:.i11r imriwgliwG Lnl:.ituGnLncitiwGl:.i11r lizwt.iliwG, Lnl:.ituGnLncirw
t.iwG qn(lO[!GpwgGl:.irir lil:.i,gl:.iGWjWgliwG, lil:.i.Ql:.iGwGl:.i11r LjWLnW(ll:.iLW
qnpMwG Ii Gnri lil:.i,gl:.iGwGl:.i11r uLnl:.iri.MwG mri.ri.mpJwlip LWJGw6wlJ.wL 
wztuwLnwG,gGl:.iri l:.iG LnwplJ.1:.iL wztuwrihr zwLn l:.i11Li11Gl:.i11mli [36} ti lil:.iri 
hwGpwUjl:.iLnnLpJmGmli /6, 27. 31, 175]: 
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Sbuwljwri L. q.'11.J1WLfmriariw4wri hb1.J1wqn1.J1mpJmriril:irio 
ljw1.J1Wf14.bL l:i[j wnwriotiri hwrigl:if1'1 LmMwri nu111mpJwllp: ~Ltw 
lltiwuriwljwri lln1.J11:igmll LW[i2bf1'1 Jmriwgllwri L. lll:iQl:i[iw[jl:ifl'1 
zwhwq.nriMwri wrirumriw4,l:i1.J1mpJmrio pwriOriwgril:iLm h'1lluwhwrigl:if1'1 
hwllwL'1f1 LnLMwri q.nrioriwljwri wnw2wriltmpJmriril:iri'1 4.l:if1wpbf1JWL: UJll 
tLJ[jl'l'1f1[jl:if1'1[j [j4_'1f14.w6 LnLf12 wztuw1.J1w[IQ[jl:ifl l:i[j ljWU1Wf14.l:iL U1.Q..f'l. 
Li. 'l.LiwriwtuwriJwriti Ltnri.ll'1g [BJ : uf1w rtl:iLtw4.wrimpJwllp llzwljt.l,l:iL l:i[j 
LWli2bf1'1 4.riw QWfll:i hl:iriwriwriwJtiri utWU1bf1n4. f'lWf1w4,wrif'lril:iri'1 
uwtLJwq.Ol:ifl L. llbQb[jw[jbf1'1 hwllwL'1f1: ~Wfll:i hwljwhnf'J.WU1Wf1llw[j 
pllpl:if1'1 riwtuwq.Mwri L. hwllwutw1.J1wutuwri llbQl:iriwril:iri'1 llzwljllw[j 
q.nri6tiri nrinzwltti llwuriwljgmpJm[j t mribgl:iL riwL. umJri LLI2tuw1.J1mpJw[j 
hbri.tiriwljo [7. 137]: 

UU1nf1L. pbf14.mll b[j QWfll:i hwljwhnri.w1.J1Wf1llwri pllpl:if1'1 L. QWflb 
hl:iriwriwriwJtiri utWLnl:if1n4. f'lWf1W4.wrif'lril:iri'1 riwtuwq.Mwri bri.wriwljril:iri'1 
1.J11:iuw4wri L. q.nri6riwljwri tuGf'ltif1ril:iri'1 tiriwq.nriMwG wlllflmfl riJmpl:irio: 
'lriwrig [jl:ifll'lflllWllp hriwriw4.nri Ltl'1G'1 w4.l:iLWQGbL Q.JnLl'J.WU1GU1bUwljw[j 
llpbf1Q'1 WfllOWf'lflnLPJnLGG m zwhmpwpl:if1nLpjmG[! L., UL4WUU11:iL 
llbQbriwGl:if1'1 wGt.j_wriwgwriljti ljf16W1.J1llwrio· wnwrig LbnriwJtiri 
llnl'lti:i>'1LtwgtiwJ'1 lll:iQbGwribri'1 wrihriwctb21.J1mpJwri, w2tuw1.J1wG12ril:irio 
ljWU1Wfll:iL hWf1PW4.WJf1bf1'1 hwllWfl Gwtuw1.J11:iu4,w6 llbQb[jwGbrint.l,: 

4.3. 1. Pwf1/J hwljwhnf/WU1W{1tlwu ptlpbf1/7 U/WU1f1WUU1tlwu 
bf/WUW/jUbf10 

Ubri hwririwutb1.J1mpJwli priwljwri tun1.J1hWf1QGbf1[j m Wf1n1.J1wt.l,wJ
f1bf1G wriwuGwutwhmpJwG hwllwri hwuf'ltiuwrimll b[j ljwriL.nri ljl:if1WJ'1ri 
pwqw, L. l'lflwrig pwf1l:iLw4.llwri turil'ltiririario ll'121.J1 tL l'lf14.w6 l:iri l:irtl:iL 
q.Jmri.w1.J1(11.J1buwljwri Wf1U1Wf'lf1nLPJWri Wflf'lJmriw4,l:i1.J1mpJwri pwrioriwg
llwri ll'12ngwnmll[ibf1'1 oriwLtwriq.nul: ctwllw[iwljtiri WJl'l mri.ri.mpJwllp 
[jzw[jwljWL'1 w2tuw1.J1w[IQ[jbf1 bG ljWU1Wf14.l:iL: Uwljwjli ljWU1Wf14.W6[! 
pw4.wf1Wfl !t. q.Jmrtw1.J1G1.J11:iumpJwri 1.J1[j1.J11:iuw4,wrillwri rinri utWJllWG
ril:irimll L.u wlihriwctl:i21.J1 t LnLf12 q.nrioriwljwri llfl2ngwnmllGl:if1 Ol:inriwriltl:iL: 

lil:if1WJ'1G pwqWJ'1 u1.J1brtMwri htillriwtuGllf1'1 LmMwG LtwriL.nri 
ll'12ngwnnulo p[iwljwri ljbf1whwrif'lwljGl:if1'1 llwljbf1l:iUWJtiri PWfll:iLw-
4,mllG t, nriti wnw2riwhbf1p q.nri6nri.mpJmGril:iriri bli .. llwljbf1bUWJtiri L. 
Lttiuwpwri.4,w6 QWfll:if1'1 hwt.l,wQmllG m hbnwgmllo. plfll:if1'1 
wrillw1.J1whwlimllo. q.mri.Ol:if1'1 n!G!wgmllo. oriq.wliwl.jw[j L. hwliQWJ'1G 
l.4Wf1Wf11.J1w[IJmpbf1'1 ll1.J1g[lnulo L. WJl w2tuw1.J1wri12ril:iri: 

rcJ4.wriLt4.w6 ll'12ngwnmll[ibf1'19 wnw2riwhl:if1PC! L. wlll:iriww2tuw-
1.J1W1.J1wf1Q hwllwrit.l,nul t QWf1bf1'1 hwt.l,wQmllri m oq.1.J1wq.nri6nulo: UtiwJli 
QWf1bf1'1 hw4,wQmlln4. ljl:iriwhwliijwljGl:if1'1 oq.1.J1wljwri llwljbribuo ljwf1bL'1 
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t llb6wglibL 10-20%-nt.l, L. ri2wGwLtwL'1nribli pwf10 riwg[ibL 
pl:if1QWLI14,mpJmlio: 

UwL.tbribuwJ'11i L. Lttiuwpwri.4.w6 QWflbflQ n! ll'1wJli Wf'J.1.J1n1.J1mll bli 
tun1.J1hwri12ril:irili m wf1n1.J1wt.l.wJf1bf1[!, WJL GwL. tunrnGf'ln1.J1mll bri pwrib
Lw4.llwri hbf1pwljwli q.nri6nri.mpJmGribri'11i L. pbf1Qwhw4,w12'1 
llbQb[iwGl:iriti w2tuw1.J1wu12'1li: 

t'>riwltwlimll, pbQmpJmlilibflfl 4.riw 1.J1bri.wpw2tu4.w6 tun1.J1hWf1Q
Gbf1li m Wf1n1.J1w4.WJf1bf1[! bGpwf1Lt4.mll bli 2flWJfl(j L. Qwllm hnrtw1.J1wf1-
1lwri: 4.bri2'1liu w4.bL'1 '11i1.J1bliufl4. t ljw1.J1wf14.mll, bf1p pbQmpJmGlibriflg 
hbnwgGmll bli QWf1l:if1o: 'lriw hwllwri wnw2wriljmll bGQ LbnliwJflli 
Ltl:iriwhwliijwljlil:iflh llwljbf1buwJ'11i m Lt'1uwpwri.4,w6 QWf1bf1'1 hwt.l,wQllwli 
L. oq.1.J1wq.nriMwli linri 1.J1bturinLnq.flwGbf1 m 1.J1btuGflljwljw[j llfl2ng[ibf1, 
nrinrignt.l, 44.briwGwG ljwll lit.l,wqwq.nLJGfl ljhwugt.j_b[j pwgwuwljwli 
q.nri6nriGbf1[!, nrinliQ wnljw b[i q.nJmpJmri mubgnri. 1.J1btuGnLnq.tiwribrimll: 
,w4,wQ4,w6 QWf1bf1'1 hbnwgmllo Lwli2bf1'19 GUjw1.J1wljwhwrillwri !t. 
QWflbfl[! UjbU1Q t OQ.U1WQ.nf10bL QWflb hwl.jwhnf'J.WU1Wflllw[j pllpbf1 
UjWU1f1WUU1bLm hwllwri: 

ICJbQnLpJmliGbflfl 4.riw hwljwhnrtw1.J1Wf1llwli pllpbf1fl ri2wGwljm
pJmlio hWJU11ifl t, WJG linrimpJmli !t L. LWJGnril:ili oq.1.J1wq.nri64.mll t 
Lbn[iwJflG bf1ljf1wq.nri6mpJmGmll: Uwl.jwJli QWflb hwljwhnrtWU1Wf1llWG 
pllpbfl[! hw1.J1ml.j hbU1WQf1QflnLPJnLli bli libflltWJwglimll LbnliwJflli 
tun1.J1hWf1Q[lbrimll L. Wf1nU1Wt.l,WJflbf1mll: 'lf1WUQ UjWU1f1WUU1nLll bG U14.JWL 
1.J1brtwllwutig hw4,wQ4,w6 QWf1bf1flg (ri4. 4.1.): ~wrib hwl.jwhnrtw1.J1wf1-
llwri pl.'lpbf1fl UjWU1f1WUU1mllG mli'1 2WU1 f'lf1Wljwli Ljnri.llbf1: Unw2flli" 
1.J1brtml.'l LnL64,mll t hw4,wQ4,W6 QWflbflfl OQ.U1Wq.nri6L'lwG hWflQ[!, L. 
Liri6w1.J14,mll bri WJl'l w2tuw1.J1w1.J1wf1 q.nri6olipwgutriti 4.riw 6wtuul:irio: 
triLtrinrill' QWflDfl[!, nrinGgnt.j_ UjWU1f1WU1.J14.bL b[j pl.'lpbfl[!, WUU1fl6w
[jwpwf1, llfl Qwriti U1Wf14.W oGpwgQmL'l 6w6lj4,mll b[j hnri.n4. m tun1.J1w
pnljubrin4. L. Ujwhmll bli llplinLnf1U1WJflli 2mrio. f'lf1WGn4. tiult LWli20 
UjWhUjwlinul hnf'J.WU1Wf1mlltig: Uriwlin4. hliwriw4.nri ltf'lWnliwli 
WUU1fl6wliwpwf1 OL.w4,nri4.nri. f'lWf1W4.WliijGbriti 4.flW OQ.U1WQ.nf10bL unt.j_n
f1Wl.jwG hWf1PW4.WJflWJ '11i U1f1WljU1nf1WJ'11i WQ.f1bQ.WU1libf1 L. LjWU1Wf1bL 
hflllGwljw[j wq.f1n1.J1btuli'1ljwljwli L'l'12ngwnmlllibf1' tun1.J1hWf1Qlibf1fl m 
Wf1nU1W4,Wjflbf1'1 llwljbflbUWJ'1G PWf1bLU14,llwG L. pbf1QWhw4.w12ti' tun1.J1-
hriati. hriaw2bf11.J1fl 2mn1.J1f11lwG, LWuwt.l,nriL'lwG, hwljwt.l,nrillwli m 
l/lntuwl'lrllwli w2tuw1.J1wliQlibr: UJll pnLnro pb(lnlll bli Lb12GwJ'1li tun1.J1-
hwri12libf1fl m W(ln1.J1W4,WJflbf1'1 pbf1QW1.J14,mpJwli w4.bLwgllwli, f'lf1wGn4, 
flulj' wGwuliwUjwhmpJWli ljbf1WJ'11i pwqwJ'1 wL'lf1WLlllif'lllwG, 
wztuw1.J1wliQlibf1'1 L'lbQbliwJwgllwli unt.j_nrwljwli hwripw4.WJf1WJ'11i 
lll:iQbliwGbrn4.. llbQbliwGbri'1 wlit.l,wliwgwliljfl Ltri6w1.J1L'lwG (pwgwnbLnt.l. 
tbn[iwJflG llnf'l'1:j)flljwg'1 WJ ti Q.JnLl'J.WU11i1.J1buwl.jwG 1.J1btulif14wJti 
oq.1.J1wq.nri6ml.'lo). llbQbliwJwl.jwli w2tuw1.J1wGQlibf1'1 pbpL.wgllwli, mu1.J1ti 
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Li libQbuwubrill 2whwq.nriowl.jwu hmuwLtimpJwu pwri<:iriwgliwu, 
tJ.wnbLl1211 6wtuuti 4ri!Swmliwu, libQbuw4_wriub[lp wu4_mwuq. w2tuw
mwu2!1 Wll.lwhntJ.liwu Li WJLu: 

S2wrib hwl.jwhnriwmwriliwu plipbflll ll.lWUl[lwumliwu hWflQC! 
rw4.w6 t brtbL lllfln:Pbunri C.U.U11wpwpjwuti 4n11lipg 11bnliu 1955 p.: 
Uw4wJu WJ'l ctwliwuwl.jub[lmli QWflb plipbfl[! L4WUlf1WumbL bu Cibn2ntJ., 
Ljwliwjwl.jwu CilintJ.: 2bu nrinz4.bL plipbflll LWtJ.wq.nlju !Wt.flb[l[!, llflWfl!lQ 
hbnwtJ.nrimpJmuubriC!· 4wtu4.w6 LWU2P pbQmpJmutig Li mb11wl.jwu 
lllWJliwuubritig: 1bmliwpwri. QWflb hwl.jwhn11wm1uriliwu plipbfl[!, nrinuQ 
ctn11ntlri11wmumbuwl.jwu libo u2wuwl.jmpJmu mubu, LWJu mwriwomli !bu 
q.mbr 

ulj. 4. 1. f!w(lb hwljwhnlfWU7W(IUWU ptlpb(l/7 /!U!JhWunL{I U7bUJl!J 

Ub[l 4n11lipg lizw4tJ.bL bu QWflb hwl.jwhnriwmwriliwu plipbflll 
lllwmriwumliwu LW4.wq.mJu b11wuwl.jubri. nrinug unrimpJmu[! L4W2m
lllwu4.bL t hb111luwl.jwJpu 4.4wJwl.jwuntJ. (pp4. 730323) [137]: 

Ltwtu4_w6 tunmhW[lQUbflp m wrinmw4_wJ[lbflp QW[lQW[lnmtJ.w
ompjwu wump!Swupg wnw2wri4mli buQ QW[lb hwl.jwhnriwmwriliwu 
plipbflll ll.lWUl[lWUUlliw(i b[lbQ UlW[lpbriw4 (ul.j. 4.2) [7]. 
1) LWU211Q hwtJ.w24.w6 QW[lb[l[! !b(i pw4_W[lW[lnLli wuhriwctbzm 
!Wt.flb[lp plipb[l ll.lWUl[lWUUlbLnL hwliW[l, 
2) hw4.w24.w6 QWflbflu w4.bLl1 bu wuhriwctbzm !Wt.flbflp plipbfl 
ll.lWUl[lWUUlbLnL hwliw[l, 
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3) hw4.w24.w6 QW[lbfl[! pw4.wriwrimli 
L4WUl[lWUUlbLm(i: 

c 

ulj. 4.2. f!w{lb pmtlp-f]WflWl/Wuf}Ubfl/7 [}Uf}/Wjuwljwu l/U7fll/WOp/7 
ufubtlwubfl!J !JW2U7/7 UJWflpbfl pWflPWflnUJmp/wu fJbutPmtl. 
w) l/mpfl, p) wnwl/b1wqm1u. q) tlflpflu: 

Unw2pu 'lbll.lQnLli 2flWJpu hn11wmwrimli[! LjwutubLm hwliwri 
wuhriwctbzm t Lriwgmgti! lip2ngubri 6bnuwri4bL: Um lip2ngubripg 
wlibuwwri11Jmuw4_bm[! plipbflp 4.britiu bqribripg turiwliwmubrir wugl.jw
gmliu t: h.Jriwliwmubrip Li plipbflp qmq.nri11liwu ctwliwuwl.j turiwliwmpg 
hwu4_w6 hn11u wulip2wll.lbu LQ4.mli t QW[lb plipbflp 4.riw' lib6wgCibLn4. 
uriw !Wt.flbfl[!: Pwgp WJ'l. umb1164.mli t LflWQnLQP! 2mri L4Whn11 mwriw-
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6mpJnLCi, Li, np wlibCiw~wpli.npCi t, lib6wCimli t hnri~ 211wpwlfiwCi
gbL~nLPJnLU[J: 

tupwliwmCibp~ wCig~wgmli[! CiUjwlllw~whwpliwp t Ciwu b11~11n1111 
11bUJQnLli, QWCi~ np CiwtuwUJbu UJWlll(lwumi.lw6 tu11wliwm~ lib2 ~w11bL~ t 
LQCibL WJCiQwCi f!W(l, li~Ci!Li np wnw2wCiw pmlip: tupwliwmCibpCi WJU 
11bUJQnLli wlimp h~lif! bCi umbri6mli Qwpb plip~ hwliwp Li CiUJwummli bCi 
lipCinLn(ll.llWJ~Ci 211b11~ Cibp66liwCi[! 11bUJ~ hnri~ tun11 zbpmbp[!: Pwg~ WJ'l, 
~priwmi.lmli bCi ew11b11~ hwi.lweliwCi Li mbriwlfintuliwCi mririw~~ 
6wtuubp[!, ewCi~ n11 ew11b11~ wi.lbLgnL~[! 11w2m~g !~ hbnwgi.lmli: 

4wnmgi.lnri tu11wliwmCib11~ Li plipbp~ !Wlfibp[! ~wtui.lw6 bCi 
lipCinLn(llllWJ~Ci mbrimliCibp~ ~wli ~CihWL~ 211b11~ f!WUW~~g. li~2plipwj~Ci 
hbnwi.tn11mpjmCi~g. 'lWZlll~ f!W(lf!W(lnlllnLPJWU WUlll~riwCi~g Li l.llbrtWCif!~ 
pbf!nLPJLCi~g: Q.np6Ciw~wCimli ~~11wnbLm hwliwp Cibpeumli pbpi.lmli bCi 
WJ'l lib6mpJmCiCibp~ li~2Li briw6 ~wUJbp[!: 

4.bp[! Cizi.lw6 bpbf! 11bUJQbl1~ hwliwp pmlip-tu11wliwm~ 2m11 
UJWhnri 6wi.lwLCibp[!, n11n2L1.mli bCi hbl.lluJWL pwCiw~Lib11ni.t. 

wnw2~Ci 11bUJQ~ hwliw11· 
C2/ I 

W1 = -.-' -sinrpl! ·sin\<pJ! +a), 
2sma 

b11~11n111111bUJQ~ hwliw11· 

(4.1) 

Cf! . . ( ) hm;nb1 hmax[h [ 1 1 l l 42 W2 =-.-smrpu ·Sm fPu +a+--+-- min --+-- +b1 f ,(-. '} 
2 sma 2 2 tgrpu tgrpU/ 

b1111n1111 11bUJQ~ hwliw11 · 
c 21 

W3 = -.-3 -·sinrp2 sin(rp2 +a) (4.3) 
2sma 

npmbrt' W1, W2, W.r[! plip~ Li tu11wliwm~ 2m11 Ujwhnri 6wi.lwLCi t JnL(lW
f!WU!JnL!l 11bUJQ~ hwliwp, C1, C2, C.r[!' LWU2~ liw~bpumjp~g Ll.b11Li 
11wuwi.tn11L1.w6 plip~ Ll.bp~Ci pbf! ~nrtlibp~ bp~wpmpJmCiCibp[!: Uiu 
lib6mpJmCiCibp[! n11n2L1.mli bCi hwi.lwew6 ew11b11~. tu11wliwm~ Li plip~ 
6wi.lwLCibp~ hwliWUJWl.llwutuwCi qmqn1111mpiwCi li~2ngni.t: 

npmbri· 
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B1 =b2 [sinrpu +~(rpu +rp2 )sina] 
sin(rp2 -a) ' 

B1 =2b2 [sinrp2 sin(rp2 -a)+ sin a ·sin 2rp
2

], 

D =bM- M
2

sinrpl!·sin(rpl!-a) mbh,,,. 
I 2 2 . - VL + ---.d!!... + 

sma 2 

+ h~ax [hmin (ctgrpu + ctgrpU/ )+ mb ]+ ~ (ctga + ctgrpu ), 

h __ Jbfsin
2
(rpu+a)+4Nctgrpu·sin(rpu+a)sin(mu a) b ( ) .,, 3sin fPu +a 

2ctgrpu ·sin(rpu +a) 

N = (k - lXhmaxhm;nctgrpU/ + 0,5b(hmax + hmin )]+ !!!!!hmin + 
2 

+ hmax [hmin(ctgrpu +ctgrp )+mb]- bj sinrpusina 
2 U/ 2sin(rpu-a) 
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hm,,, -[! turwtlwLI1!'1 Gqwqwq.mJfi tunrimpJmCifi t' 
h-b(_m-0.5yga 

h == ' 
mm l + tga · ctgrpu 

h -o · tunwliwU1f1 wnwl{bLWQ.ntJG tunrmpJnlur:f 
max hmax hmm {l+[(ctgq:>u +ctgq.ill/)myga ' 

UllJnWWI/ 4. 1 

Lwu11ti pb11nLf:IJW!i 'lnutifl Lwu51f1 fun11rim11n1111ntf'>JWG qnn6'wl.jflg[! 
w!il.j1mlin.wu1I1f1l:lwu qn(l6'wljpg(! 10 20 30 

0,42 345 173 115 
3 0,52 278 137 93 

0,46 243 121 81 5 0,56 200 100 67 

0,5 190 99 63 7 0,6 159 80 53 

0,54 154 77 51 9 0,64 131 65 43 

0,58 131 65 44 11 l 0,68 100 50 33 
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Urumuw4ti ui4JwtCibnti 4.brtm6mpJmutig ~wnql{mu t. nr npgwu 
lflngp bu hnugti wpwq.nLpJmOo. tw02f1 tunririnq'.!nnrimpJmuo L. hnrth 
2nwpwlflwugbtf"inq;>JmGo L. np9wO lil:i6 t;Q tlpOnLn11111w1f10 lfll:irtnulObpti 
tiGU11:;0ufli.tmpjm0u m LWU2fl l:ip4WJUWljwG 4U1rHnl{w6mpjntU!J, WJUQWU 
lfln2r t tlf12pui:iw1tiG htmwt1.n11mp1mG(!: 

U.U. ~:n:;pl.jwuni.J.'1 hbLI1wqnuimp1nLGub110 gnqg bu LI14.bL nn twu2ti 
tunn11mpn11rimpjw(j qnp6wljf1g(! 4wtu4.w6 t hnriti uwljbpumn>ti 4Ji6w-
4tig, Opw pmuwljwG 6w6"ljnLJpflg Li. U1WU1Wul{nul t 9-58-fl, flu4 pfiw4wu 
uwnqwq.l:iuirOObnti L. wnnuiwi.J.wml:irf1 hwtlwrf 9-15-'1 uwhUwuul:ipmu: 
btGl:itml WrtJnLUW4nul pl:ipl{w6 U14JWLGl:ipf1g Li Ul:if1 hwurw~l:iuimpjwu 
tl:i11Ciw1tiG tlwrq.wql:itnf1GCil:inf1 llwljt;pL.nLJpf1 m tunlflw6w6"1.jj1 l{j16wljf1g, 
hwzl}wnljul:irf1 dwuwGwl.j GwtuornQ ourimGbt bGD a 4°, 8°, 12°. 16° 
pbgmp1muul:ipf1 l{pw lif12pupw1tiu hhnwl{npmpimuul:ip!J, hwow~wmwu
tuwuwpwr. L= 140 ll, 100 ll, 60 li, 20 u: 

1t2ui t ul.jwuil:it. nr umwgl{w6 pwGwaL.bro l.jw~ bu hwulllwmmu 
upfintnfllilWJf10 mtrinulUl:if1'1 Qwuwt.iti. plip'1 m turwtlwU1f1 ~wrwtll:iuipl:i
f1f1 . riw2mti !?Wfl!?WflnUlmpJwG wumf1Ciwuf1, LWGpj1 pl:i,pmpJwG. hnrif1 Li 
Qwrl:i11'1 :jlf1q'1LiwubtuwG/11.jwljwu hw1J1ljmpJmGGhpfl tlf12Li.. nnnug pwqw-
1.jwGtiG pw1111 bu li ~nw4m'14 oq.1J1wq.nri6rlwG hwtlwn n2. hwrulwri: UJll 
f1u4 ~wU1Ciw11nl{ fi24.w6 pwCiwolib11m.t «uwf1nf1-2» hw24.f12. tll:igl:iGwJjl 
oq.fimpiwup hw2L}bt l:iGti hwuw~wmumtuwG lib6nLpJmf.rGbrti wndtipul:i
f'lC! u uriwGg lflntuw11wra 4w~n ~wuil.jl:irl:it q.pw'.f>'14Gl:ipp altnl{ (ul.j.4.3): 
1w2L[w(11.j'1 dwtlwuwl.j [!GijnLCibL buy' b = 0,5 t1, m = 0,6, <p u= 30°, <p ur 
4ft, b2 : Q, 4 £1, b3 : 0,25 tJ. rp R= 4.:f: 

ctrw:Ptil.itig bpumli t, nr lflnpp J;;!WJ1QW[1n111mp1wu LWGpbflntU 
Ci~wtnwl.jwhwnllwp t ~wuipwuuil:it 2wrt pupl:ip, jlul.j ri.riwug lJ.brU.'1 
tlwuf1g wligl.jwgOl:it tunwtlwuiGl:ip, nrnGg tunrmp1mGn u-pGntnnuiwitiu 
lfll:irtmtlul:i11'1 Li LWOpfl pbgmpj WO WUl.jJWG lib6wgliwG!J qmq.!Jupwg 
~l:ililg t llti6wgGbt: LwG2'1 PWf1J?Wf10U10lpJwG WUUiflOw0f1 lll:i6wgliwGn 
qmqoupwg turiwllwlrlfl tunrmp1mon ~l::img t lflneriwgul:ir UJ u~t:m. 
011f1Gw4, bpl:i twu2n .QWfl!/Wflnt.nmpimuu l.jwqunul t 20-100 ll Jhw, w~w 
6nLJG gwGwl.jmp1wlip l?mr ~whbtm hwliwri (onruw4200113) tunwuw1J1'1 
tun11mpJntUIJ 8° pl:i9mp1wG LwCi2nttl ~huie t lflnQrwgOl::iL 0,6 ll-jlg uj1Gili. 
0,26 u: t-iuti wt.tl:itt'i pwpon QWf1.QWf!nU1mp1wo 11l:i~gmli' 200 u3-f1g 1.H:;6" 
tunwtlwrnol::ir ~buig it l.jwnmgbt: 

~wnewnmnmpiwo wuLI1f1CiwGti oMwgtlwuo qnLC:\.CJGpwg wi.tbtti 
UbO ppw~whmGwl.jmpJmu t Ol:ing PhflnLU ,PWpl:i plipbpfl lt tu11wllwui
Ob11fl qmqnprinum w1G Ulhrtmll, nruitri ptlpbfl[} Liwnmgl{mu to 
tunwflwlI1Gl:i11f1 4.nw' QWfl[! LQGl:iLn4. 4.l:irp~Guhrti lll:ip: U1u l:iriwuw~ 
u~wmwljwhwnuwr t ljflpwnti ll'1Ciilt 8-1 O phempimGGl:innul: 10-12 -
ttg pwpop pl:iQmp1mOGbpmu G~wlI1w4whwptlwr t 4tiriwnti owpl:i 
ptlpl:ipf1 L. turwtlwuiCibn'1 WJU qmq.nnrimpjnLU[J, nnr ril:iumntll 
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t;rpa=B0
, L=100~ 

t;rl! a=4u. L=140~ 

t;rl! a=18°, L=20~ 

t;rp a=12°,L=60~ 

ulj 4 3 S/Jf[WUJl/7 p/JpntpjWU (a)[, tlflpptlpWJ/7U l/1Wf1WOntpJWU (L) 
. . ; tJ/JOntpjntlili/J(l/7 fJ/JUJpnttl JlW(l/J pnttlp-fJW{1Wt/WUfJUl1(1/7 Pf1(W)-

l/1Wf1P fl {j (rY) '·wh•tjwontpjnLUf! JlWf1JlW(1flll1nLPJnLU/79 v 
UJWhntuWljntpjW 'f 1u 

nt /uf1WUWll1/7 /ufl(lntpjntli/79 (a): 
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rllwuWLn4 4wul:ig4nrt llpunLnrnnwJtiu 2fll:ifll'l QWUW4[! (4. 1 ), (4.2), 
(4.3) pwuwM.1l:iflti la q.riw:i>ti4ubflti oq.umpJwllp 4wril::iLti t nrinzbL pllpbflti 
C1, C2, C3 !Wlj1Ubfl[!, turiwllwtnti tunrimpjnLU[! la (!UUlfll::iL pmllp
riwriw4wuriul::iriti nwgtinuWL qmq.n1111mp1muu gwu4wgw6 pl::iQmpJmu la 
QWflQW[lntnmpJnLU mubgnri LWLI21'1 hwllwri: 

U1u1.4tiun4, 4wril:iLl'l t wul:iL hl:itnlaJWL l:iqriw4wgmpJmuul:iriu: 
~wril:i pllpl:iflti la turiwllwtnul:iriti qmq.nririmllu Ll:inuwitiu wrintnw-

4wml:i11ti la llwriq.wq.l:itntiuul:iriti PWfll:iLw4llwu wririimuw41:itn llti2ng t: 
12°-tig PWfl~fl la llti2tiu QWflQW[lntnmpJWU (lltiGila 200ll3/hw) LWU-

2l:i11mll u1.4wtnW4WhWflllWfl t QWfll:i pllpl:ifl[! la tuflWllWtnUl:ifl[! qmq.n[l'll:iL 
w1u1.41:iu, nri turiwllwtnul:ifl[! Ltiul:iu pllpl:iritig wullti2w1.41:iu 41:irila: 

Utiuila 12° pl:iQnLPJWU llti2tiu m PWfl~fl QWflDWflntnnLPJWU 
(100 ll3/hw-tig PWfl~fl) LWU21:i[lmll u1.4wtnw4whWflllWfl t QWfll:i pllpl:ifl[! la 
turiwllwtnul:ifl[! qmq.nriril:iL w1u1.41:iu, nri turiwllwtnul:iriu Ltiul:iu pllpl:iflti 
tnw4: UJU !ll:iL4QnLll turiwllwtnul:ifll'l tunrimpjnLU[! uwtunririti hwlll:illw
tnnLPJWllp w41::iLti Lj1nQf1 t la tnwtnwu4mll t 30-35 ull uwhllwuul:irimll: 

4. 3.2. /!Wf1b hbfJWf1WUWJ/1U U/WU7bf1nt/ f)Wf1Wt/WUf)Ubf1f1 
U/WU7f1WUU7UWfJ bf}wfJwqubf1[J 

1wllwnntn Ul::if14WJWgumll l:iuQ Ul.Q..!l. Y. 'l. YWflWtuWUJWU!'l 4nrtlltig 
tn4JWL mririmpjWllp 4WU1Wf14W6 w2tuwtnwu9ul:i11ti Wfl'lJnLUDUl::ifl[! [6] 

u4. 4.4-mll pl:if14WO t QWfll:i hl::iUWflWUWJtiu L4Wllll:ifln4 'lWflW-
4wu11ul:if11'1 !Wt.Pl:iflti nrinzllwu hwz4wri4witiu utul:illwu: 

Unw2w1144nu:i t l:iri4m 11l:i1.49. 
1. t[lp QWfll:i hl:iUWflWUWJtiu pmllp[! 4wnmg4mll t uwtuoflnQ 

pwg4w6 turiwllwtnti 4f1W (u4. 4.4w), WJU!'lUQU, l:iflp QWflQW[lntnmpjWU 
wutntitSwuu lll:i6 t: UJu 11l:i1.4Qnu:i l'\Wf1W4wuriti qpwril:igriw6 LWu2ti q.ntnm 
LWJLinLPJ mu[! 4Ltiuti. 

[ 
bf ) sin 2rp r sin(rp r - rph) 

Aqqi = C+ . t )+h2 . . t )+L10 +Ltfru +ap :(4.4) 
2 cos rp f S/11\fP f - a S/11 fPh S/11\fP.r - a 

Ofltnbrt' h2-u tuflwllwmti (w4nuti) zb1.41'1 PWfl~flnLpJnLUu t, L1d-u· 'lWflW-
4wuriti Ll'19DWJtiu llwuti 4nrilltig LWG2ti qpwril::igriw6 q.ntnm LWJumpJnLG[!, 

sin1m - R) si11'm -m ) 
L 

11 
=1

11 
\'t-i. 1-''J. C \rt .,..,, , (4.5) 

1 1 sin(rp,, - a) sin(rp" - a) 
/Jq- u· riwriw4wuriti 1.4wumwnti pl:iQnLPJWu wu4Jmuu mririw~tiq. (!LI'lLWJ
uw4wu hw11pmp1wu lll:i2. /111 -u · riwriw4wuriti 1.4wutnwnti Ll'19DWJtiu 

llwuti LWJUnLPJnLU[!, 

1111 = [ B~K~tu?i~ +(P16 -P1J P17C
2 + Kt/ltu?iJB~ -B,,Kt/>tu?iJ ]j(Pi6 -?i.1), (4.6) 
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ulj. 4.4. '1Wf1WlfWIJf)IJb{1/1 /Wt/1b{1/1 nf1nzlfw/J hW21/Wf11/WJ/1/J ufublfw. 

w) pwf1b hb/Jw{1w/Jw;/1/J U/Wtn/1 L. fuflwlfwtn/1 qm qnf1f)mp;wlfp, 
p) pwf1b hb/Jw{1w/Jw;/1/J plfpnlf: 

B,,..(i· l)W(lwlJ.wGl)p UjWUlllWnj1 LWJGnLpjmG[!, P1s. P16. P1r[!· UjWjllW
(jwljwG GzwGw4m11Gb(l, 

Pi 5 = sinlq>h - /311 )sin OJ /[2 sin(m - a+ /311 )] , 

P16= sin(a - /3,, )sin(qih - /3,, )/ 2 siri.._qih -a), 

P17 = sin(qih - /31 )sin(qi1 +a )/[sin(qih -a)], 
Lt111rG' 11wriwLJ.wG11ti Lflnrii.J.w6 llwuj1 qpwri.bg(lw6 LWG211 q.nlllm 
LWJGnLpjnLG[!, LuuJ =luuJ sinm/sin(m-a), lt111I -(j' l)W(lWlJ.WGl)p Lflnrii.J.w6 

llwuti UjWUUlWnti LWJGnLpjmG[!, l.,,tl = B,, -1,tl ' a,, - (j' pb(lllWJP (b(lljnL 

11wriwLJ.wG11Gl:iriti llj12L... [!Gljw6 LWG2ti !llzw4LJ.w6 q.nlllp) LWJGmp1mG[!: 
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2. =lj1llpwjj1G turiwllwUlj1 pwgwljw1mp1wG 11tn.ijpmll (Glj. 4.4 p) 
(4.4) pwGwcll.1.p llb2 [!Gl)mGLJ.nL!l t h2 = O: ~w(lb pllpj1 LJ.britiG pbpmp1wG 
wnwlJ.bLWQ.mJG wrictbp[!, b(lp pllpj1 q.wq.wp[! znzwlflmll t 11wriwLJ.wG11ti 
UjWUUlWnti hWUUlnLpjnLG[!, nrinzi.J.mll t hbUll.i.JWL W(lUlWhWJUlnLpjmGnlJ.' 

CW(} = 0.5( P111 + ~ P1~ -4P19} (4. 7) 

n(lUlbrf 
P18 = 2 B,,K,,,fuP15 sin(a - /3,, )j[K,,,fuP15 sin(qi1 +a )-0,5sin(qi1 + /3,, )sin(a - /3,, )] , 

(4.8) 

(4.9) 

P19 = P18 B11 sin(a - /3,, )/[2sin(qi1 +a)]: 

'lwriwlJ.wG11ti lJ.b(lpG pbp UjWUlp pw(l~(lnLPJnLG[!' 

h""' =l.,,tl sin(a-f3,,)sinwl sin(w-a + f3,,): 

'lwriwLJ.wG11ti LP(lQWJp(j llwuj1 pw(l~(lnLpjmG[!' 

h
1
u = 2(P161

1
tl -P17C)sin(a-f3,,)/sin(qi1 +a): (4.10) 

LwG2ti llwljb(lbuj1 oq.Ulwq.nriMw(j q.nri6wljj1g[!· 

Ktlnq = B,,/ Aqcu : (4.11) 

Ulllwgi.J.w6 pwGw~L...b(l[! W(llllWhWJUlnLll t:;(j 11wriwlJ.wG11ti 
UjW(lwllbUl(lb(lp, hnri.ti .lJj1qj1ljwllbtuwGj1ljwljwG hwlllljmpJmGGb(lp L... 
QW(lb ptlpb(lp !Wlflb(lp llp2l.i. brJ.W6 ljWUj[!: 

4.4. Slifu0/1[/w;/1 Wf71J/m0wl/limmp;w0 pw17<J17wgnufil flinOw;/10 
li17[/17wqn17omp;wO tOliµqlim/11/ tf/lpngOliµ/1 oqOmp;wtfp 

uwtun(ll) UjW(lWQ.(lW.lJmll pb(llJ.w6 UlbrJ.bljmpjmGGbp[! LJ.ljwjmll bG, 
nri llb(l hwG(lWUjblllmpJmG[! LbnGw1tiG bpljp(l t, hnri.w1j1G UlWpw6mp1mG
(jb(l[! hpllGwljwGmll q.UlGlJ.mll t:;(j pbpmp1mGGbpj1 LJ.riw: 5j1zlll t. hwljw
hnrJ.WUlW(lllw(j 11wriwLJ.wG11Gbpj1 UjWUl(lWLIUltlw(j llti2ngn4. ljw(lbLl1 t 
pbpmp1mGGbriG tiG!-n(l !Wlfln4. hnritiqnGwljwG 11'1111111 pb(lbL, pwJg l)JlW 
q.n(l6Gwljw(j hGwpwLJ.npmp1mGGb(l[! uwhllwGwlflw4 bG, L... UjWhwG2LJ.mll 
bG llb6 ljwUjplllWL Gbri11rimllGl:iri: "lwlllwhwljw(j !t. np tiG!UjbU wztuwrihti 
zwlll bplj(lGbrimll, WJGUjbu tL llb(l hwG(lwUjblllmpJmGmll, LbnGwJtiG 
b(llj(lwq.nri6mp1wG Q.JnLrJ.WlllGUlbuwljw(j UlbtuGti4wJti ljwppQ[! ljw L... 
hw2nri.mp1wllp oq.Ulwq.np6mll bG: Q.1mrJ.WUlGUlbump1wG 4.wrillwG Gbri4w 
LflmLmll GmJGUjbu hw24.ti UjblllQ t wnGbL GriwGg wGhpwctbzUlmpJmG[! 
llbpbGwlllpwljllln(lWJpG hwlJ.wpwljw1wGGb(lj1 ljwqllj1 hwzi.J.wpljj1 L... 
[!GUl(lnLPJWG ctwllwGwlj: 
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Ltm(jwJti(j b11411wq.n116mp1w(j tnbtu(jtiljwJti l1zw4l1w(j Lt WflLnW
rlJlnLpJw(j ljwql1w4bf1Ull1w(j q.n11oml1 LWJ(jwowt.1.wL wztuwtnw(jQ(jbfl b(j 
ljwLnWflt.l.bL tun11h1111w1ti(j UtimpJm(jml1 L.. Wf1Lnwuwhl1w(j1w(j qw11q.wgw6 
bflljfl(jb11ml1: 

LtiUjbg4ti Lnf1WljLnnf1WJti(j q.nJlOWflW(j[! 11zwljbL t T-40M Lnf1Wlj
Lnnf1ti Lbn(jwJti(j l1n11ti~tiljwgtiw(j' T-40AHM: UJ(j m(jti gw611 Lmuwpwg
t.1.w6Q Lt inf1U Lnw(jnri w(jtit.J.(jbfl: liwtuwtnbut.J.w6 t wq.11bq.wtnwt.J.n11bL 
ljwtunt.l.ti Lt Litiuw4wtunt.1.ti 11bQb(jw(jbf1 Lt q.n116ti2(jbfl, hwtnljwUjbU tunLnw
hwt.1.w2ti Lbn(jwJti(j l1n11ti~tiljwgtiwJti KC1-2, 1 h(jCltim, rrm-6,01 LWJ(jw-
1.jw(j Lt f'BK-6,01 l1wtn(jw(jtit.J.wt.1.n11 lflngtubfl[!, TIC-1,61 11wl1Ltii-

o 
hwt.J.wQtiilJ: tunLnWhWt.J.WQti wztuWLnW(jQ(jbfl[! ljWLnWJ1nLl1 t 11!'l(jil.t 16 
pbQmpJm(j(jbflti WJ(j tnbrtwl1wub11ml1. nf1Lnbrt 11ti411nnbLtib~[! hw11p t Lt 
w11wq.mpJm(j[! UjbLnQ t Ll'l(jti bflflnf111 lflntuw(jgml1tig nj_ pwf1Clf1: 

Uti(ju4ti Lnf1W4Lnnf1WJti(j q.nf10Wf1W(j[! 11zw4bL t MT3-82 LnflWlj
Lnnflti Lbn(jwJti(j l1n11ti~tiljwgtiw(j' MT3-82H: UJ(j wztuwtnml1 t 11ti(jil.t 20° 
pbQmpJm(j(jbflti t.1.11w: 

'-l.J1WULnW(jml1 11zwljbJ b(j MT3-82K Lt T-50K LnflWljLnnfl(jbfl, nrin(jQ 
wztuwtnml1 b(j 11ti(jil.t 20 pbQnLpjm(j(jbflti t.l.flW: r LnWflpbflnLpjm(j 
WflLnWUWhllw(jjw(j bflljfl(jbflnLl1 ULnbrt6t.J.w6 Lbn(jwJti(j LnflWljLnnfl(jbflti, 
llflW(jQ, w(j4wtu pbQmpJw(j w(jljJm(jtig, ljl1wtu21J UjWhUjw(jml1 b(j 
mririwCltiq. t.l.tieiw4ml1: UJullltiuti LnflWljLnnfl(jbfl[! pbQ LW(j2ti hnritiqn(jw-
1.jw(j(jbflnt.I. 2w11dt.l.bLtiu UjWhUjw(jml1 b(j tiflb(jg 2w11dl1w(j 4w1m(jmp1m(j[!, 
pwgwnbLnt.I. Ljznti nj_ gw(jljwLti t.l.bf1wpwztuml1 1J(jpwg2w1ti(j w(jtit.J.(jbflti 
t.1.riw: Uri111m(jQnLl1, wq.11bq.WLnlJ zwridt.J.ml1 t Lnflt.l.W6 mririmpJWl1p wt.l.bLti 
ljwJm(j, t.J.bflw(jml1 b(j QWfl21'1 mdti, hqnrimpJW(j Lt lfl(jtnbuwljw(j 
gmgw(jtiz[jbflti t.l.flW pwgwuwpwfl wq11nri q.nri6n(j(jbf1[!: UwljwJ(j WJU 
LnflWljLnnfl(jbfl[! LWJ(j 4ti11wnmp1m(j j_b(j utnwgbL, nrint.l.hbtnl.t unt.J.nflwljw(j 
q.1mriwtn(jtnbuw4w(j 11bQb(jw(jbf1nt.I. wq.ribq.wtnwt.J.nflbLnL hwl1wf1 
(jwtuwtnbut.J.w6 t hwtnm4 ljwnmgt.J.w62ti ljwtung Lt LnflWljLnnfl(jbfl[! 
ljgnt.J.ti 11bQb(jw(jbJ1nt.I. wq.11bq.wtnwt.l.nflbL il'l ljwflbLti. Qw(jti n11 11bQb(jw(j 
w2tuwtnw(j2ti dwl1w(jw4 uwhml1 t Lw(j2nt.1. (jbflQl.t, 2brit.l.ml1 t 11til1w1111m
pJw(j mdti mririmpJm(j[! LnflWljLnnflti bflljWJ(jwljw(j wnw(jg2tig Lt wq.11b
q.wLn(j wl1pnri2mpJWl1p ljn11g(jml1 t 2Wfldl1w(j ljw1m(jmp1m(j[! Lt wn(j: 

'-l.nLq.nq.riw11ti LnflWljLnnflWJ ti(j q.nJ10WflW(j[! 11zwljbL t )J;T-75M 
LnflWljLnnflti Lbn(jwJti(j l1n11ti~tiljwgtiw(j' )J;T-75K: UJU LnflWljLnnfl(j wztuw
Lnml1 t 11ti(jil.t 20° pbQnLpJm(j(jbflml1, ljwLnwflbLnt.I. 11ti(jil.t 0,3 11 tunrim
PJWl1p 6w(jf1 Lt l1ti2ti(j hnrtbflti hb11ljml1, 11wriwt.J.w(j11(jbflti UjWLnflWULnml1, 
lfltu11bgml1 Lt WJL(j: <Dtu11m(j hnrib11ml1 wztuwLnbLtiU LnflWljLnnflti PflPnLfl
(jbfl[! lflntuw11ti(jml1 b(j )J;T-75.6 Lnf1W4Lnnf1ti LWJ(j PflPnLfl(jb11nt.1.: laflpnLJl
(jbflti oriw4(jbfl(j m(jb(j LW(j2ti t.l.flW wztuwtnnri LnflWljLnnflti ljnriwJti(j 
uwhQ[! lfln2riwg(jnri ljnribfl: li11w w2 4nril1tig wl111wgt.J.w6 t 
ljwJm(jmpJm(j(j WUjWhnt.J.nri pbn, n11ti hbnwt.1.n11mpJm(j[! LnflWljLnnflti 
ow(jflnLPJW(j ljb(jLnfln(jtig 4w11q.wt.J.n11t.J.ml1 t: Sf1W4Lnnf1tiULnti tugti4ml1 
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tnbriwljWJt.l.WO b(j pbQnLPJW(j w(jljjnL(j[! j_Wlflnri UWflQ[! Lt t.J.tnw(jq.wt.J.nfl 
w(jljJm(j[! (24-25°) whwqw(jq.nri ClwJ(jwJti(j wq11w[jzw[j(!: Ubtnwriw
LnWflnLPJW(j UjWUlelwnnt.J. Lnf1WljLnnf1(j m(jti lfln211 11w(jl.tflWJ(jmpJm(j L.. 
lflnQJl hmuwLtimpJm(j, mutnti LWJ(j 4ti11wnmp1m(j il'l utnwQbL: 

Utiwdwl1w(jwlj hw2t.1.ti UjDLnQ t wn(jbL. n11 Wf1Lnwuwhl1w(j1w(j zwtn 
wnw2wt.1.n11 bflljfl(jbfl Wf1LnWllflnLl1 b(j lflnQJlWiWlfl 11ti ZWflQ PflPnLflWt.l.nfl 
m w(jtit.J.wt.1.n11 LnflWljUlnfl(jbfl, nrin(jQ hw2nrimp1wl1p 4wrinri b(j wztuw
LnbL (jwl.t l1bfl hw(jflWUjbLnnLPJW(j hWflPWt.l.WJflDflnLl1 m 11ti(jil.t 40° 
pbQnLPJWl1p Lw(j2b11ml1: 

tt.J.JlnUjwljw(j bflljfl(jbflti, UUli-ti, 4w(jw11w1ti. tiwUjnGtiwJti 111'1 ZWflQ 
~ti11l1w(jbf1 Wf1UlWijf1nLl1 b(j UlWflPDfl hqnJlnLPJW(j 11nLn 400 l1n11ti~ti
ljwgtiw1ti Pf1PnLf1Wt.l.n11 Lt w(jtit.J.wt.J.nfl LnflWljLnnfl(jbfl, n11n(jQ 4wrinri b(j 
wztuwtnbl LnWflpbfl pbQmpJm(j(jbflml1: 

UUli-ti «Caterpillern ~ti11l1w(j WflLnWllflnLl1 t )J;4)J;CA, )];5CA, 
)];6CCA, tiLnWLWljw(j «Massay-Ferguson-Landini» Lt «Carrara» ~ti1111w
(jbfl[!' 134U, 4500, 5500, 6500, 355SULL, 45UL, 655UL LnflW4Lnnf1(jbf1[! 
{94.J Ct.J.bJQWfl!'lWJti WllW2WLnWfl ~tifll1W(jbfltig «AEBY» Wf1LnWijflnLl1 t 
lflnQfl l1bQb(jw1wljw(j pwql1wllltiuti l1ti2ng(jbfl 2,5-7,5 lj'-l.Ln hqnrimp1wl1p, 
ti(j!Ujbu (jwl.t 17,6 44.Ln hqn11mp1wl1p Lbn(jwJti(j «Tetta-trac TT-33» 
Lnf1WljLnnf1, n11(j m(jti !n11u tnw(jnri w(jtit.J.(jbfl, l1w(jL..11w1(jmpJm(j, 1,4 11 
LWJ(jmp1wl1p pwqw, gw611 6w(j11mp1w(j 4b(jLnf1n(j, LWJ(j Lt gw611 Ci[jzl1w(j 
w(jtit.J.(jbfl: nL(jti (jwl.t bflljm hqnflmpJw(j w(j2wtnl1w(j ttiubn(jbfl' hbtnl.ttig 
m wn21.ttig. L.. 4w11nri t wztuwtnbl 111'l(jil.. 30° pbQmpJm(j(jl:i11ml1: 

Lbn(jwJti(j bf14f1Wq.n116mp1w(j hwl1wf1 LWt.l.wq.mJ(j Lnf1W4Lnnf1 t 
hwl1w11t.1.ml1 wt.J.utn11tiwljw(j «llwqw(jLn» ~tifll1WJti «4n11pti-Lnf1W4» Lt 
«'-l.WJ(jpbflQ.-Lnf1W4» Ulf1W4Lnnf1(jbf1[!: «llwqw(jLn» ~tifll1WJti 1203 l1n11ti
~ti4wgtiw1ti Ulf1WljLnnflti lflnf1ClWf14ml1(jbf1[! 4WLnWflt.l.bL b(j 1WJWULnW
(jml1 l.t WflijJnL(jQ(jbfl[! QnLJQ b(j tnt.J.bL, Ofl WJ(j ljWflOl'l. t wztuwtnbl 35-40° 
pbQmpjm(j(jbflti t.l.JlW L.. hw2nrimpjwl1p ljWLnWflbL ljbflWflLnWijflnLPJW(j, 
tuwrinriti Lt UlLnrtWLnm WJq.ti(jbflti htil1(j11w(j m 11zwljmpJw(j, ti(jilllbu (jwl.t 
hnrtWUlWZLnlllw(j tnbtu(jntnq.tiw(jbflti q.nri6nrimpJm(j(jbJ1[!: 

<DnQfl ~bfll1DflWJti(j lJl(jLnbUnLpJm(j(jbflti hwl1Wfl l"iLnWL!'lWJnLl1 
Wf1LnWllflnLl1 b(j lflnQfl hqn11mp1w(j pwql1wptit.J. LnflWljLnnfl(jbfl m 
Q.JnLl'lWLn(jLnbuwljw(j 11bQb(jw(jbf1: labQ LW(j2bflti t.l.flW wztuwLnbLnL 
hwl1wf1 «Fiat trattori»~ti11l1w(j pnriw11ljml1 t 32, tiu4 «SAME» ~ti11l1w(j' 
25 l1n11ti~tiljwgtiw1ti LnflWljLnnfl(jbfl: 

t"iLnWLWljw(j «Goldoni» ~tifll1w(j 11wu(jwq.titnwgt.J.w6 t htil1(jw4w
(jml1 tbn(jwJti(j bfl411wq.n116mp1w(j lflnQJlW!Wlfl 11bQb(jw(jbfll'l Wf1LnWllflnL
PJWl1p [69] l>ti11l1w(j LnWflb4w(j WflLnWllflnLl1 t 30 hwqw11 l1bQb(jw
q.n116ti2(jbfl, n11tig 70%-[!' 11ntnnptnlj(jbfl, 20%-[!' 111'1(jil.t 30 44.Ln hqn11m
PJw(j Lnf1W4Lnnf1(jbf1 Lt 10%-[! · ti(jQ(jwq.(jwg pWlflQbfl: 
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«Goldoni» :PtiflliWJti LjlnJHlWiWLjl Ul[lWl.jUln[lGb[lG mGbG 2ri2wGwl.jti 
hbUl hnflWl.jWUjmJ. lipwgi.J.w6 O[ll.jm UlWGnrt l.jwli[l2WlJGb[l: nLGbG lib6 
liwGLi.rinriwl.jwGmpJmG, l.jwrinrt bG l.jWUlWflbL UlWflpbfl Ulbuwl.jp q.Jmriw
UlGUlbuwl.jwG w2tuwU1wGgGbfl (hnriwli2wl.jmli, pbrigwhwi.J.wg, WJq.tJGbflti 
tuGwlig Li. WJLG) Ljlngri Li. pbQ hnriwl.jUln[lGbriti LJ.riw: 

«Goldoni» :PtiriliwJti linUlnpLnlJGbfl[! pwqliwG2wGwl.j bG: OritiGwl.j, 
«Goldoni-600» linUlnpLnlJG tiri libgbGwGbriti hwliwl.jwriq.ni.J. l.jwrinrt t 
l.jWUlW[lOL hbUlUJWL w1tuwU1WGQGO[l[!. hnrt[! 4.WflDL 0, 15-0,2 Li tunrim
PJWlip Li. litJGil.i. 5000 Li Id W[lUlWfl[lnrtwl.jwGmpjWlip, li2wlJbL pwG2wriw
pnUU1WGWjpG Li. WJL li2wl.jwpmjUO[!p liti22wriwJtiG UlW[lWOnLpjmGGb[l[! 
0,3-0,5 Li LWJGmpJwlip Li. 1200 li2/d WflUlWflflnriwl.jwGmpJwlip, hnrt[! 
:Pribqni.J. li2wlJbL Ljlnl.jlntuwl.jwG [!Gflq.[ll.jliwG LWJGmpJwlip Li. tunrimpJwlip, 
litJGil.i. 900 li2/d WflUlWflflnriwl.jwGmpJwlip, :Pribqni.J. Li. tunl.jlpl.jni.J. l.jwUlw
flOL hnrtti Ljlturibgmli, pmJUbflti pmlJLti9. l.jgni.J.ti uriulJtiinlJ. pmdbL QlUO[l Li. 
liti2tiG pW[lCl[lnLpjwG PnLJUO[l[!, t'.iwl.jWUlWJtiG hGCltiinlJ. Wjq.pGb[lmli Li. 
tunUlhW[lQGbrimli l.jWUlW[lOL hmGCI litJGil.i. 3500li2/d W[lUlWfl[lnrtwLJw
GmpjWlip, 300 l.jq. pbnGWUlW[lnrtnLPJnLG mGbgnri UWJLWl.jni.J. pbnGb[l 
Ulbrtwl.jlntubL, wGCl[ll.i.wgliwG brtwGwl.jnlJ. l.jwUlWflbL nnnq.mli Li. UlnLflpti
GwJtiG :jl[lbqni.J. liWQflDL ClJnLG[!: 

UlJ.UUl[lpwl.jwG «Reformwerke Bauer Ku» :PtiriliwG LbnGwJtiG b[ll.j[lW
q.n[lOnLpjwG libgbGWJWgliwG hwliW[l W[lUlWfl[lnLli t O[ll.jm Ulpl.ljp 
lib~bGwGbriti hwliwLtiriGari· Clbngti hwrinriflwl.jni.J. linUlnpLnlJGb[l litJGil.i. 
45 pbgmpjmGGbfl[! li2wlJbLm hwliw[l Li. tJGgGwq.Gwg, nriG tifl lib2 
[!Gflq.[ll.jmli t pwqliwG2wGwl.j «Reform Muli» UlflWl.jUln[lGb[l l.jpuw-
1.jwtuni.J.ti pwGnrt oriq.wGGbrinlJ., nrinGg l.jwrinrt bG w2tuwU1bL litJGil.i. 30° 
pbgmpJmGGbriti 4.riw: 

PmLrtWflPWJnLli W[lUlWfl[llJ.mli t «Umriq.w2-45» Ul[lWl.jUln[l[!, nriG 
0 

w2tuwU1mli t litJGil.i. 30 pbgmpJmGGbflti LJ.riw Li. l.jWUlW[lmli t U1Wflpbfl 
q.JmrtWUlGUlbuwl.jwG w2tuwU1wGgGbri: UJG 9 I.ju QWfl2t"t mrJti UlflWl.jUln[l 
t. mGti 4x4 utubliw Li. hbU1l.i.p m wn2Li.ti lipwGliwG wGtiLJ.Gbri: Un2Li.ti 
wnwGggp LJ.riw flbl.llti Clwtu UlbrtWl'lfl4.W6 t 33 l.j4.U1 hqn[lmpjwlip gwnw
U1Wl.jU1, gwnwq.LWG l'ltiqbLWJtiG 2wrirJtir 'l.bl.jwi.J.wrii.J.nrt wn2Li.ti l.jwliri2wl.j[! 
l.jW[lDLti t WG2WU10L, tiul.j htil'lrinmdbriwgmgtiini.l rtblJWJtiG libtuwGpqli[! 
pmJL t UlWLPU 2fl2WflW[lCl l.jwUlWflOL GLJ.wqwq.nLJG 2wnwi.J.rin4. (4,5 Li): UJu 
Ul[lWl.jUln[lG mGti U1[1Wliwq.6wJtiG LJ.bg2bflU1 wGtiLJ.Gb[l 7,5-16 iWLjlUb[lp: 
1tJGq.WUU1pt'.iwG LjlntuwGgliwG UlnLLjlG WUjWhnLJ.mli t 1,0-6,25 li/LJ. W[lW
q.mpjmG: «Umriq.w2-45» UlflWl.jUln[lG mGti hnflWl.jWUjWJtiG l.jwtungg, n[l[! 
pnLJL t UlWLPU GriwG [!GflO[lpGwl.jbL UlDrtWGQ[!, mGti O[ll.jnL W[lWq.mpjwlip' 
55 Li. 100 114. w2tuwlllnrt hqnrimpJWG wG2wU1liwG Ltiubn: 1Gwriwi.J.nri t 
UlflWl.jUln[lG wq.ribq.wUlwlJ.nribL pb' wn2Li.tJg, Li. pb' hbUll.i.pg: UJu UlflWl.j
Uln[l[! pUlWLWl.jwG, wlJ.UUl[lpWl.jwG, 24.bJQW[lWl.jwG lip 2W[lQ :PtiriliwGbriti 
l.jnrilitig W[lUlWfl[llJ.nrt Ul[lWl.jUln[lGbflti GliwGwl.jG t (liwuGwlJ.n[lWUjOU 
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24.bJQWflWl.jwG «Terratrac TT-77» UlflWl.jUln[lp): S[lWl.jUln[l[! l.jw[lnrt t 
wq.[lbq.WU1WlJ.nrilJ.bL 20 Ulbuwl.jti libgbGwGbriti hbUl' 0,75 Li [!Gflq.[ll.jliwG 
LWJGmpJwlip 2ri24.nrt bnwtiriwG q.mpwGGbriti. 1,25 Li [!Gflq.[ll.jmlini.J. 
l.jwtuni.J.ti hnriwli2wl.j :Pribqp, 2,2 Li [!Gflq.[ll.jmlini.J. ul.jwLJ.wnwl.jwJtiG 
LJtiuwl.jwtunLJ.ti Ljlngtubriti. 160L UlW[lnrtnLPJWlip UflU4tiiti. litJGil.i. 2U1 
pbnGWUlW[lnrtnLPJWlip l.jgWUWJLW4ti Li. WJLG: PwqliwG2wGwl.j hwliw
Lfl4.W6 Gnri UlflWl.jUln[l[! l.jwrinrt t w2tuwU1bL wlipnri2 UlW[lpG: 
«Umriq.w2ti» hwliwLtiflti lib2 l.jwG Gwl.i. tiGgGwq.Gwg tunUlhGClt"ti 
(«Um[lq.w2-22»), n[l[! l.jwrinrt t w2tuwU1bL litJGil.i. 30° pbgmpJWG 4.flW, Li. 
5,8 Li. 8,8 l.j4.U1 hqn[lnLPJWlip l'ltiqbLWJtiG 2wridtiinlJ. linU1npLnlJGb[l: 

PmLriwritiwJti rlmub gwriwgmli WflU1WflflnLli bG Gwl.i. 2 I.ju flWUp 
LjlnQ[lWiWLjl Ul[lWl.jUln[lGb[l' «PnLq.W[l TK-225» Li. «PnLq.W[l TK-225Y»: 
UJU UlflWl.jUln[lGb[l[! GwtuwU1buLJ.w6 bG LjlnQ[l UlGUlbumpJmGGb[lp 
hwliwri: U[lWGQ mGbG GnLjG iWLjlbflti UlWGnrt wGtiLJ.Gb[l, OflWJtiG hni.J.w
gmlini.J. 10 l.j4.U1 hqn[lnLPJWlip l'ltiqbLWJtiG 2Wfl0Pi Li. htiflflWLl.LtilJwl.jwG 
bnwl.jbUlWJtiG l.jwtung: '-IW[lDLti t Wq.[lbq.WU1WlJ.n[lbL wn2Li.tig. hbU1l.i.pg m 
l.jnrigpg UlW[lpbfl q.JmrtWUlGUlbuwl.jwG libgbGwGbrinLJ. Li. pGgGwpwl.jl 
l.jgWUWJLWl.jnlJ. Ulbrtwl.jlntubL litJGil.i. 1,5 U1 pbn: 

'.JbtunuLnlJ.wl.jtiwJmli UU1brt64.bL t «f.lbUln[l 564 7» UlflWl.jUln[l[!, nriG 
oq.Ulwq.nri6LJ.mli t litJGil.i. 30° pbgmpjmGGb[lmli: UJu UlflWl.jUlnflti wn2Li.ti Li. 
hbU1l.i.p wGtiLJ.Gb[l[! UlwGnrt bG, 6wGrimpjwG l.jbGUl[lnGG ti2bgi.J.w6 t. pul.j 
LWJGmpJmG[!' lib6wgi.J.w6: SflWl.jUlnflti wn2Li.tig wliriwgi.J.w6 t hwl.jwlJ2tin: 
Un2Li.ti wGtJLJ.Gbflp rtblJwLJ.wriliwG libtuwGpqli[! hwliWLfllJ.W6 t 
hpfl[lnq.LwGGbrinlJ., nrinGg pwgwnmli bG 2fl2Wl'lWflClt"t dwliwGwl.j UlflWl.j
Ulnflti 2ri24.aw: 

LbnGwJtiG bfll.j[lwq.nriowl.jwG libgbGwGbriti li2wl.jliwG q.nri6mli 
G2wGwlJwLti w2tuwU1wGgGb[l bG l.jWU1WfllJ.bL Gwl.i. lib[l hwG[lWUjb
UlnLpjmGmli /27. 31, 174, 175/: 

4. 5. Sb/uli/lftWJ/1 oqUJwqn(l<ftfwli WflfJJnL liwtjbUJnLfJJWli 
pwf10f1Wgmtf[! tfbpbliwlibfl/1 tfbf1Wt/mfutfwli, tfbflwftwnmgtfwli 
[, mli/1tfbf1UWf Wgtfwli tf/lpngntj 

1WGf'1Wl.ljOU1nLpjmGmli q.JnLrtWUlGUlbuwl.jwG UlbtuGtilJwJti UlOUWl.j
Gbflti m gwGwl.jGbriti Gbril.jw uwhliwGwl.jlwl.jmpJmG[! Li. UlGUlbuwl.jwG 
umri UjWJliwGGb[l[! UjwhwG2mli bG uU1brt6wq.nri6wl.jwG linUlbgmli mGb
GwL brtw6 uwl.jwi.J.wptii.J. Li. OWJ[lWhbrt hGwgw6 Li. 2Wf1Qpg flnLflU bl.jw6 
UlbtuGtilJwJti oq.Ulwq.nriMwG tuGl'lritiG: 

qJmrtwUlGUlbuwl.jwG UlbtuGtilJwJti 2whwq.nri6liwG WflflJnLGwLJ.b
UlnLpJWG pw[lCl[lwgliwG q.nri6mli l.jwril.i.nri G2wGwl.jmpJmG mGti brtw6 
libgbGwGbriti l.jwnmgLJ.w6gGbflti LJ.briwl.jlntumpjmG[!, LJ.briwl.jwnmgmli[!, 
t"tGiUjOU Gwl.i. htJG m Gn[l li2wl.ji.J.nrt libgbGwGbriti mGtilJ.b[lUWLWQnLli[!: 
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Ubgbuwubpfl i.lb11wttintul1wu U~WUlW4U t UlLl.JWL qn116n11.mpjWU 
hwl1wrr uwtuwlllbui.tw6 11bgbuwu hwpl1wpbgubL uwl.t WJL qnp6n11.mpJmu 
4WlllW(ll:iLmu, wnwug unrr 11bgbuw uUlbf1.6bLm, flu4 i.lbpw4wnmgl1wu 
u~wlllw4u t huwgw6, WJLl..tu UlLl.JWL qnp6n11.mpJWU hwl1wp n! ~fllllwufl 
11bgbuwu i.lbrrw4wnmgbL Lt hwpl1wrrl:igubL WJL qnp6n11.mpJmu 
4WUlW(lbLm: 

Ubgbuwubpfl mufli.tbpUWLWgml1[! huw11wi.tn11mpJmu t lllWLflu 11b4 
11bgbuwJni.l 4WlllW(lbL pwql1wlllbuw4 qnp6n11.mpJmuubp, hbllll.twpwp, 
411t'iwlllbL ~whwu2i.tn11. 11bgbuwuwpgwi.lnrrml1ubpfl gwuw41J, qnp6n11.m
PJmuub11'1 11bgbuwJwgl1wu hwl1w11 lllbuw4w11w11 4w~fllllWL ub111111ml1-
ub111J Lt WJll pnLnllfl W(lrlJmugml1' 2whwqnp6w4wu 6wtuubp[!: rhwp4b, 
11bgbuwubpfl hwl1w4wpqml1 n11n2 gwuw4'1 mufli.tbpUWL 11bgbuwubp 
4wu (lll!1W4UlnpwJflu 4gwuwJLbp, pwpafl! l1f12ngubp, 4mLlllfli.lwlllnpubp, 
Ltin2nlllfl!ubp, 2w11gwgwuub11. 611.nlllwhwi.lwgfl!ubp, 4bpwpw2tufl!ubp, 
4bpwl1WU(lfl!Ub(l Lt WJLU), UW4WJU WJUO(li.lW ~Wjl1Wuubpml1 WUh(lW
db2Ul t LnLl12 qfllllwhblllwqnlllw4wu Lt 4nuulllpm4Ulnpw4wu w2tuw
UlWugub11 lllWUbL 1111wug pf1Llu wi.tbLwgubLm m11.11.mpJwl1p: 

qJnLf1.WUlUUlbuw4wu W(llllWll(lnLPJWU 11bgbuwJwgl1wu puwqwi.tw
nml1 WJll~fluti w2tuwlllwugub11 2Wlll bu 4WUlW(li.lbL UlW(lpb(l hblllwqn
Ulnf1.ubrrfl, 4nuulllpm4llln11ub11fl, ~11w4lll'14 11wuuwqblllubpfl Lt 11bp 
4n11.l1flg: libpgl.tml1 pbpi.lml1 bu 11bp 4n11.l1flg 4WlllW(li.lw6 w2tuwUlwug
ubpfl W(lijjmugubpflg l1fl gwuflU[!, npnug ptuml1 bu ubp4W ~WhWU2-
ubrrflg Lt Ub(lll!li.lbL bu qjnLf1.WUlUUlbuw4wu W(llllWij(lnLpjmuml1: 

Uuhpwctb2Ul t u2bL, np bLUbLni.l umJu w2tuwlllmpJwu pni.twu11w-
4mpJmuflg Lt qf1Ulwqnp6uw4wu u2wuw4mpjmuflg, 11buwqpmpjWU 6w
i.lWLIJ !11b6wgubLm Lt hfll1uwtuu11f111ub11flg !2bf1.LlbLm u~wlllw4ni.l WJU 
pwctuml1 wnw2w114i.tn11. l1bgbuwuwpgwi.tn11ml1ub11'1 i.lb11wttintul1wu, 
i.lbpw4wnmgl1wu Lt muf1Llb(lUWLWgl1wu qf1Ulwhblllwqnlllw4wu Lt 
4nuulllpm4lllnpw4wu l12w4ml1ubpflu ui.tti11i.tw6 11b6w6wi.twL Ulbuw4wu Lt 
qfllllwttin11auw4wu w2tuwlllwugub11'1 w1111Jmugub111J ub114wJwgi.lml1 bu 
2wlll 411t'iwlll' wnwug hw2i.tw114wJflu utubl1wubrrfl Lt l1f12wu4JWL 
qnp6n11.mpJmuubpfl, flhwp4b, l1wllluwu2bLni.l u4qpuw11.pJmpub111J · 
h(lWUlW(lW4i.tw6 w2tuwlllwugubp[!: 

4.5. 1. l!wf7hwtfwp YKn-o. B u/Jpanw1ft t/bf7wt/mfumuo L. 
mufttf /Jf7UWL wgmuo tlwf7qwqbtnftuu/Jf7mtl tlwft/Jf7/Juw1ftu 
pwf7/Jf7ft hwtf wptJwu Dutwtnwftnt/ 

YKTI-0,6 gwphwi.twg 11bgbuwu uwtuwlllbui.tw6 t i.tw11bLW2b(1Ulflg 
l1wu11 Lt l1'12tiu 11b6mpJwu (10-65 ul1) gwpbp[! hwi.twgbLm. '111 pmu4brr'1 
l1b2 L9UGLnL Lt llW2Ulflg hbnwgubLm hwl1wp: Puw4wu tunlllhwpgubpflg 
m wpnlllwi.twJrrbrrflg unLJu 11b6mpJwl1p 11w4bpbuwJflu gwpbp[! hwi.lw
gbLm hwl1w11 11bgbuw qnJmpJmu !mufl, mulllfl, WJll u~wlllw4ni.l 
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ttinrraw114bL bug YKCT-0,6 11bgbuwu MT3-82 UlpW4Ulnpfl hblll wqpbqw
Ulwi.ln11i.tw6: 

........ · ........... : .. .... ;· .. :.:.: ...... ..::::::;: .. :;.;"; ..... :_~_ 

lA-1- 4.5. f!w(lhwtfwp YKll-0,6 tllipliuw1/1 w2fuw111wupw1/1u qn(lOf!lipwgf!: 

4wlllwpi.tw6 qfllllwttin11auw4wu hbUlwqnlllmpJmuubp[! gmJg bu 
Uli.lbL. n11 gwphwi.twg YKTI-0,6 11bgbuwu ~flUlWUfl !t LbnUWJflU tunlll
hwpgubrrml1 m wpnlllwi.lw111b11ml1 w2tuwlllbLm hwl1wrr: Pwun11. opqwufl 
Wlllwl1ubp[! 11llluml1 bu hn11.fl l1b2 Lt i.tuwuml1 4wuw! 6w64mJPIJ (u4. 4.5): 
Liwuw! 6w64mJpfl i.tuwui.tw6mpJwu 11w4bpbu[! hwt'iwtu hwuuml1 t11 
11flu!l.t 1, 12 112 (u4. 4.6), flu4 wpl1wlllWJflu hwl1w4wpqfl i.tuwui.tw6mpJWU 
tunpmpJnLUIJ · 11flu!l.t 16, 7 ul1: Ulllwl1ub11'1 111121..t hwt'iwtu ub~i.tnu.1 ttiu 
gwpbp: UJ11 l1bgbuwJ'1 w2tuwlllwugfl npw4'1 quwhwllll1wu qnp6w4'19C!. 
Kq=0,098 [98]: ~bllll.twpwp, puw4wu tunlllhwpgubpml1 4wl1 wpnlllw
LlwJpbpml1 11w4bpbuwJflu gwpb(l[! hwi.twgbLm hwl1wp WJll 11bgbuwu 
wuhpwdb2Ul tp 4WlllW(lGLWqnp6bL (i.lbpw4wnmgbL) 4wl1 UUlbf1.6bL un(l 
11bgbuw: 

Um u~wlllw4'1 hwl1w11 gwrrhwi.lwg YKIT-0,6 11bgbuwu i.lb11w4w
nmgbL bug hbllll.tJWL 4b11~: Ulllwl1ub11'1 lllw4, 6wJ11b11flg 75 1111 hbnw
i.tnpmpJwu i.t11w. Ulbf1.Wfl!lbL bug 5 1111 hwulllmpJwl1p, pwun11. opqwuti 
wl1pn11.2 LWJUnLPJWl1p, pflpbf1. (u4. 4. 7): laflpbf1.'1 wn4WJnLPJWU 11b~gml1 
WUlWl1Ub(l[! !bU l1Uluml1 hn11.'1 l1b2, WJL uwhml1 bu 4WUW! 6w64mJpfl 
11w4bpl.tnLJpni.l Lt hw2n11.mpJwl1p i.lbpguml1 11w4b11buw1flu gwpb(l[! (u4. 
4.8): 

UbUlwf1.w4wu pflpbf1.'1 Ulbf1.w11rrl1wu 2un11h'1Ll 11flwuqwl1flg Lm6i.lbL 
t bp4m 4w111..tn11 hwpg· 1) wlllwl1ubrrlJ !bu 11llluml1 hn11.'1 lib2, 4wuw! 
6w64nLJP'1 i.tuwui.tbLm wnwiwlwqnLJu 11w4bpbu1J ttingrrUJgbL t 3,29 
Wuqwli Lt 4wqlibL liflu!Lt 0,34 li : nLuUlfl, 11bgbuwjfl w2tuwlllwugfl npw4fl 
q.uwhwlllliwu qnp6w4f191J lib6wgbL t liflu!Lt 2, 14 wuqwli Lt 4wqlibL 
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Kq=0,21, pu4 4wGwl_ 6w64mJpp t.lGwut.lbLm wnwt.lbLwq.nLJG tunrimpJmGQ 
i.fln1wwgbL t lipGl_l.i. 2,57 wGq.wli Li. 4wqlibL' 6,5 uli, 2) t.lbriwgbL bG 
wmwliGbflp lip2t... pwflbflp ub~t.lbLm brit...nLJpGbrio; 'lriw 2Gnrihnt.l 
lib6wgbL t libpbGWJp 2whwq.n[16w4wCi hmUWLPnLPJnLGQ: 
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vi;. 4.6. '-lwuwj <Jw<Jl;m;p/1 t./uWUt./WUnL/}jnLUf! J?WflhWt./WP YKfl-0,6 
ubpbuwu wugub1mg hbtnn: 

ui;.4.7. llwf1hwt./wp YKn-0,6 ubpliuw;/1 pwunrz o{1Qwu/1 
!Ju!Jhwumf1 tnbupf! u;nrzu;wtnli pflplirz tnlirzwl;w;li1mg hlitnn: 

l.A;. 4.8. llwf1hWt./WP YKn--0,6 ulipbuWJ/1 w2/uwtnWUJ?WJ/1U 
qnf1Vf!upwgf! u;nrzu;wtnli pflpbrz tnbrzwl;w;li1mg hlitnn: 

L4. 4.9-mli pbrit.lw6 bG WJ'l libpbGwJp 2whwq.n[l6w4wG hmuw
LPnLPJWG' P(t); = <p1(t) Li. librictb[lp t.lbriw4wGq.CiliwG hwt.lwGw4wGmpiwG 
q(8); = <p2(8) hwlibliwmw4wG q.riw.1>r4GbflQ. lipCi~t... t.lbriw4wnmgmliQ (1) 
Li. t.lbriw4wnmgmlipg hbmn (2): qflw-1>n4CibflQ gmJg bCi lllWLPU, n11 lipCi~t... 
libpbGwJp t.lbriw4wnmgmliQ libpctbpG wnw2wGmli tpG w2tuwmwCipp 
JnLflWpwCi~nLfl 4 ctwliQ lib~, pu4 t.lbpw4wnmgbLmg hbmn' 85 ctwliQ lib~: 
'lw Ci2wGw4mli t, nri libmw11w4wG pppbrtn mb11w1111mlint.l librictb11r 
wnw2wgliwG hwt.lwGw4wGmpJmGG P2bL t linm 21 wGq.wli: nLUmp 
~lUU1Whw4wG l.t, n11 ~WUlflWUUlW4wGmpJWG q.n[l6w4pg[! 0,33-pg 
pwpC\pwgbL t lipG~t... 0,82-p: 

P(tl; , 'f(9J, 

0 {0 2a 40 so 60 t 'I 

t2 { 6 20 2Ct 9, 'l 

ul;. 4.9. Pw{1hwt./wp YKfl--0,6 ubpbuw;/12whwqnf1<Jwl;wu 
hnww1f1mp;muo t. l1lif1dbf1/1 t./lif1wl;wuquuwu hwt./wuwl;wump;muo 
l;wfut./w<J dwuwuwl;/lg. 
1-11/101!. t./bflwl;wnmgmuo. 2-t./li{1wl;wnmgmlf/1g hlitnn: 
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u{/. 4.10. Pw(1hwlfwp YKfl-0,6 tlbpbfiw;/1w1.11wtlfib(1/11.11wl/ 
utnrzutw1.11b pflpbrz/1 1.11brzw[/w;tlwfi u/ubtlwli. 
1-w1.11wtllibf1, 2-utnrzutw1.11b pflpbrz, 3-utnrzutw1.11b pflpbrz/1 pbp tlwu: 

Qrw1Jti4ubn'1 l.114.Jwl(jbro Ciwl.t gmig bCi ll1Wltiu, nr 4.brwt.iwnm
gmtltig hbll1n tlbrctbr'1 t.lbrwt.iw(jqutlwCi hwLJ.w(jwLjw(jmpimuo pwnOriw
gbl t 10-pg tl'1(j!l.t 21 ctwtlp: 'lw pwgwmrLJ.mtl t urw(jnt.l, nn bpb tl'1Ci!l.t 
4.brwt.iwnmgnu.lo ubrctbr'1 LJ.brwt.iwuqumuo 4.bnwpbrmtl tr Ciwl.t 
wmwuCibr'1 uti21.t ubu.it.lw6 ewrbn'1 hw(juw(jo, nro u.iwhwu2mu tr lfin2r 
ctwuwuwt.i. wu.iw 4.bnwt.iwnmgmtl'1g hbl.11n ewnbno !t'1(j ubu.ilJ.mu Lt 
wrwq t.lbrwt.iw(jq(jlJ.n11 tlbrctbno t.lbrwgw(j, u(jwgpCi utiwJ(j 
hw(jLjwr6wLjp l.t tlwzt.1.w69p hbl.111.tWCipnt.l ubrctbro: 

uLj. 4.10-mu pbrLJ.w6 t Ujnll.U!WUlb pppbijp UlbijwLjwjUWCi ufubtlwCi 
hwuwu.iwl.11wutuwCi !Wlfiubrnt.l: 

'lwzmwjp(j u.iwiuw(jCibrmtl 4.brwt.iwnmgLJ.w6 ubpb(jwiti wztuw
mw(jpp wr11im(j9Cibno gmJg b(j Ult.I.bl, nn wubCiwt.iwnl.tnno wmwu(jbno 
!t'1(j t.l(jwumtl tunll1hwnp(jbn'1 m Wflnl.11w4.wmbn'1 Ljw(jw! 6w6LjmJp[!, 
lWlJ. tn hwlJ.wpmu i1'12'1Ci tlb6mpjWCi QW[lb[l[!, lfinp[l QWflbrD tlbpb(jw(i 
!tn pwnOnwg(jmu tin 4.nw. WJl hnmu tr 11w2ll1'1 tlw4bnl.tnLJPn4. wi(jpw(j, 
tl'1Ci!Lt nn 9wnbr'1 pw(jwt.io zwll1wCimu tn Liwtl uti2'1(j ewnbn'1 tn 
hw(j11tiu.imtl Lt CinwCig hwnt.iw11nllwup pwnOnw(jmu tti(j (jwl.t lfineribno: 

UmwgLJ.w6 wn11im(jp(jbn'1 wtllfinlfimtlo hwt.1.wul.l1pwgCimu t, nn 
Ljw11hl'1 t LJ.umwh brwztuwLJ.nribl l!bnwt.iwnmgLJ.w6 YKII-06 ubpbCiwJti 
oqll1Wqn[l6nLtl[! LjbrwhwCi11wLjCib[lp UWLjb[lbUWjpCi QW[lO[lp hwt.lwpuw(j 
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hwuwn: Uwt.iwJu t.iwnbl'1 tn t'L wt.lblti ub6 wn11Jmu2'1 hwuubl. bpb 
ub2buwiti t.1.nw mb11w11nt.1.on QWflbfl'1D pnun11 m hnn11 ubtuwutiqu: 

4.5.2. J(--606 PnLJf]nqbµft hwµt.fwµbgmt.f[J L. mliftlfbµuw1wgmt.f[J 
t.fW{1Q.WQ.btnftlilibf1nLU tJwftbf1bUWJ/7li JJW[1bf1/7 h[1t.fWli m 
pWf10UWli hwt.fW[1 

Uwt.ibnbuwitiu uti2tiu m tunznn QWflbflQ hwt.1.w2blm Lt hbnwgublm 
hwuwn ub2buwubn'1 hwuwt.iwnqmu wnw2wnt.imu bu oqmwqnn6bl 
wnuwmwhwuti! PnLl11nqb11-PWfl0'1! KEII-2 Lt t.iwtunt.l.'1 QWflPWfl0'1! YCK-
0, 7 A tlb2buwubno:'lnwu2 uwtuwmbut.1.w6 bCi hwm-hwm QWflbflD hn11'1 
tlwLjb[lbupg t.lbngublm Lt 1.fmtuw11nwuti2ngpu PWflOblm hwuwn: 'lwz
mwjpu lfinriownt.inulubno gmJg bu mt.I.bl [100], nn wm ub2buwubno 
u.itimwuti Lt mumbuwu.ibu wn11Jmuwt.1.bm !bu puwLjwu tunmhwn2ubnmu 
Lt wnnmwt.1.wmbnmu wztuwmblm hwuwn· tin bug wmwtlubnnt.l Qwu11mu 
ttiu Ljwuw! 6w6t.imJPD Lt t.1.uwunLtl tunmwpmJubn'1 wnuwmwitiu hwtlw
Liwrqi:r uwl.t u.iwhwu2t.1.mu tn m(jb(jwl w(jtit.lwt.1.nn lfintuw11nwuti2ng: 

Libnwhw(j11wt.i(jbr'1g uti2tiu Lt tunznr uwt.ibnbuwitiu Qwnbno 
hwt.1.w9blm hWUWfl uu.iwmwLjwhwruwr tr oqmwqnr6bl hnn11 tlbQb(jw, 
tiut.i lfintuw11rblm hwuwr · D(jllwtlb(j[! u.iwrqwqnLJ(j tlbmw11wLjw(j pppb11: 

Uti2'1(j Lt tun2nn Qwnbro Ljwuw! 6w64mJP'1 tlwLjbnl.tmJpmt hrblm 
Lt tlbmw11wt.iw(j pppb11'1u pwroblm hwtlwr. lfinrowrt.ibl bup (jwl.t ,n;-606 
pml11nqbno: 

Q'1mwlfinnoGwLjw(j hbmwqnmmpJmuubro gmJg bu mt.I.bl. nn 
pnq11nqbn(j wnwug Ljwnmgt.1.w6QWJ'1(j lfinlfintumpJmu(jbn'1 u.itimwGti !t 
tlwLjb[lbUwjp(j QWflbrQ hwt.lwQbLm qnn6mtl: urw pl.tti 11w(jwLj[! tlm(jnLtl t 
hn11'1 ub2, wnw2wgumu lfinutit.i(jbr t.iwu Ljll1flWl.11mtl Ljwuw! 6w6t.imJp'1 
wntlwmwitiu hwuwt.iwrqo:4.uwut.1.w6 Ljw(jw! 6w6LjmJP'1 uwt.ibnbuo 
hwu(jmu t ll'1u!l.t 3,96 tl2-'1. tiut.i tunnmpJm(jo' utiu!l.t 31,7uu-ti: 
Pmu1nqbr'1 w2fuwl.l1w(j2'1 nnwt.iti q(jwhwll1tlw(j qnn6w4'19C! hwt.1.wuwn 
t' Kq=0,16 [100]: UJ11U1tiuti gmgw(jtizubnnt.l ,n;-606 pml11nqbro !'1 
pwlJ.wrwrmtl wqnnmbfu(jpLjwLjw(j Ujwhw(j2(jbnti(j: 

Pnq11nqbn'1 w2fuwl.l1w(j9'1 nnwt.io LwlJ.wgublm hwtlwn pl.t'1 ll1W4 
mb11w4WJt.lbl b(j uwhn11 11whmLj(jbfl ({jLj.4.11 ): Ubl.11W11.W4w(j uti2w-
11'1nubn'1 (3) Lt tlpwg(jn11 hb11miu(jbn'1 (5) oq(jmpiwtlp Libnwhw(j11wt.iti 
uwt.ibnbup l.t pml11nqbn'1 pl.t'1 (1) 11w(jwLj'1 (6) tl'12l.t hp pwgwLj[! t.iwnbl'1 t 
t.iwnqwLJ.nnbl 30-120 M-'1 uwhuw(jubnmtl: 

Q'1mwlfinrobro gnLJQ b(j l.114.bl, nr pml11nqbrwJ'1G pl.to 11whm4-
ubr'1 t.lrw zwrctt.lbl'1U !'1 lfi!Wgumtl tunmw6w6Ljm.jp[!, QWrbro hwt.lw
Qmtl Lt Qwrwt.imJl.11br'1 t t.lbrw6nul, tiut.i wiumhbl.111.t hrmtl, pwrllmtl t 
llbl.l1w11wt.iw(j P'1Pb11tiu (uLj. 4.12): Uwt.ibrbuwitiu Qwrbro hwlJ.wQbltiu 
11w(jwLjo !'1 lfi!WQunul tunmw6w6LjmJpo: 
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ul;. 4. 11. Pmff1nqlif7/1 mwl; mlirzwl;w;lfwo f1Whml;ulif7/1 ufulitlwu. 
1-pLi., 2-[/wfmu, 3-il/1pwf1/1f7, 4-f1whml;, 5-ilf1wgunrz hlirz;nwulif1, 

6-f1WUW/f. 

CGnrihtn.t mbrtw4wJ4.W6 11whmljGbri'1. 4.Gwu4.w6 tumnw6w6ljmJp'1 
wnw4.blwq.mJG uwljbribuQ 4inpriwgbL t 5,56 wGq.wu Li ljwqlibl' Kq=0,52: 
LiJll gmgwGflzGbriti zGnrih'14. 4.briwljwnmg4.w6 )l,-606 pmL11nqbrio briwz
tuw4.nri4.bl t ljbriwhwG11wljGbrif1g uwljbribuwJflG lif12f1G m lib6 J?W('lb('lQ 
hw4.WJ?blm Li uwhnrt ubmwriwljwG pflpbrtflG pwriOblm hwuwri: 

ulj. 4.13-mli U1('14.W6 bG 4.briwljwnmg4.w6 J?W['lhW4.WJ? YK0-0,6 
ubpbGwJti Li )l,-606 pnq11nqbri'1 W('lU1Wf1('lnrtw4wGmpJWG q.riw4Jti4Gbrio 
uwljbribuwJflG pwribriQ hw4.wJ?bLf1U, ljwttJ4.w6 tunmhwripGbrifl Li 
wrinmw4.wJribri'1 pwripwrimn4.w6mpJmGf1g: Qriw4Jf14Gbrif1g britimu t. nri 
tunmhwripGbri'1 Li wrinmw4.wJribri'1 mbriwuwubrifl pwripwrinm4.w6m
PJUIG ubowguwG hbU1 ubowGmu t W('lU1Wf1('lnrtw4wGmpJmGG QUU1 
hw4.wp4.w6 pwribri'1 qwGq.4.w6f1, flulj [!UU1 pwribriflg uwpri4.w6 
uwljbributi· 4inpriwGmu: 

l l 2 

ut;. 4. 12. <flif1wl;wnmglfwo (pu/1 U?wl; f1whml;ulif7/1 mlif7Wf1f1nLilnl/J 
'1-606 pnt[f1nqli{1nl/ pw{1li{1[! illiU7Wf]W[/WU p/1pbrz/1 l/{1W 
hflli[nL qn(10f!U!}Wg[!: 

'w'~ •• w ••. 
T/~ r"A./,. 

9.1 0,1 ~ 

'·" D, 12 

3,0 0,10 

1,6 o,aa 

2,i G,06 

I.I a.o~ 

2 .. 18'' K1 

ut;. 4. 13. Uw[/li(1liUWJ/1U pwf1li{1/1 hwlfwpilwu l/li{1w[/wnmglfwo 
ilbpbUwuli{1/1 (1. PWflhWlfwp YKll-0,6 /., 2. f!nL/f)flQb{IJ{-606) 
Wf1LnWf1{1nf]W[/WUnL!}jnL UUlifl[J /untnhWf1pUli(1/7 [, W{1ntnWl/WJ(1li{1/7 
PWf1PWf1nmlfwomp;m uf1g [/wfulf wo: 

Um ubpbGwGbriti 4iwumwgf1 uti2'1G W('lU1UJ'1('lnrtw4wGmpJmGGbri'1 
ubompJmGGbriG bG. 

YK0-0,6 pwrihw4.WJ? ubpbGwJfl hwuwri· 
Wl/l1~1i2= 0,098 hw/dwu, Wl/l2~1i 2= 3, 1 m/dwu, 
)l,-606 pnq11nqbri'1 hwuwri· 
Wl/l1~1i 2= 0,057 hw/dwu, W<ti2~1i 2= 2,66 m/dwu: 
ulj. 4.14-mu pbri4.w6 bG WJ'l GnLJG ubpbGwGbriti tGbriq.wmwrim

PJWG q.riw4>'14Gbri[!· ljwtu4.w6 tumnhwripGbrifl Li wrinmw4.wwbri'1 pwri
pwrinm4.w6mpJmGf1g: Qriw4>f14Gbri'1 4in4intumpJwG orif1Gw~w41mpJmG
GbriQ gnLJg bG U1Wlf1U, nri [!UU1 hw4.wp4.w6 J?W('lb('lfl qwGq.4.w6f1 libpbGw
Gbrifl tGbriq.wmwrimpJnLG[! 4inJ?riwGmu t, flulj QUUl pwribriflg hw4.wp4.w6 
liwljbribufl' ubowGmu: UJ'l libpbGwGbriG QUU1 tGbriq.wmwrimpJWG q.Gw
hwmbLm hwuwri pbri4.mli bG Gz4.w6 tGbriq.wmwrimpJmGGbriti uf12'1G 
lib6mpJmGGbri[!. 

YK0-0,6 J?W('lhW4.WJ? libpbGwJfl hwuwri· 
Htu1~ 112= 803 lj~/hw, Htu 1 ~ 112= 24 lj~/U1, 
)l,-606 pmL11nqbri'1 hwuwri· 
Htu1~ 112= 1325 lj~/hw, Htu1~112= 26 lj~/m: 
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U4GhWJlfl t, np YKCT-0,6 pwphwLJ.wp lihphGWJp tGhpqwLnwpm
PJnLu[! hwliw~wLnwutuwGwpwp 1,65 L. 1,03 wGqwli lfrnpp t ,ll,-606 
PnLL!lnqhpp tGhpqwLnWflnLpJmGpg: 

H.t,. H.i;. I ~! -r- i 
i/rfl !t'"ff r----+--+---l-----l--._J_+-' _.____. 

9 lO\ 

u/j. 4. J 4. Uw[/b{7bUWJ/1U PW{7b{7/1 hwlfwptfw{j lfbf7W{/Wf1nLglfwa 
tfbpbuwubf7/1 (1. pwf7hwlfwp YKfl-0,6 t.,. 2. pm1qnqbf1J!-606J 
fOb{7QWtnW{7nL/}JnLUUbf7f] '/untnhW(7pUb{7/1 6 W{7fltnWl/WJ{7b{7/1 
pwf7pWf7ntnlf wamµ1m Oflg [/wfulf wa: 

4.53. U{1t1wtnwhwD-hwlfwpf11Ji-5J3A t1bpbDw;/1 l/bf1w[/wnmgmt1f! 
t1w{1qwqlitnf100bf1mt1 [/ftuwpwrzlfwo pwf1bf1 hwDli1m hwtlwf1 

=rnwgw6, 2wri11LJ.w6 L. zwpppg 11mriu h4w6 wpliwLnwhwG
hwLJ.weri ,ll,-5 l 3A lihphGwG LJ.hpw4wnmghL L. hwpliwptgrihL tGp 
pGw4wG tunLnhwppGhpmli m wpnLnwlJ.wmtpmli 4ruwpwrilJ.w6 pwphfl[! 
hwGhLm hwliwp (G4. 4.15) [99]: 

li4wppg hpL.mli t, np ,ll,-5 l 3A lihphGwir 4 wLnwliGhpp 6wtu m w2 
pGp4Ghpp hwGqmJQGhp[! 2wpppg 11mpu hG h4hL. Gnpnqmliu 4w~Lj_w6 tp 
lih6 6wtuutpp hhLn: Cwpppg 11mpu h4w6 lihphGwG hwpliwphgphL hGp 
tri4m lir2rG wLnwliGtpnLJ. 4ruwpwriLJ.w6 pwptp hwGhLm hwliwp: 'l-w 
G~wuLnmli t 4wGWi 6w64mJpp LJ.GwulJ.bLm ~w4wubgliwG[! L. wztuw
LnwGpp dwliwGw4 pwGnri opqwGGbpp liwGL.pwiGmpiwG pwp6pwg
liwGu: 
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lA1. 4. 15. t./bf7w[/wnmglfwa J(-513A w{7tfwtnwhwu-hwlfwpf11 
tfbpbuw1nl/ {/fluwµwf{l/wa pwf7 hwubfm qnf7a!JupwgfJ: 

'-l.hpw4wnmgLJ.w6 ,ll,-5 I 3A lihptGwinlJ. 4ruwpwriLJ.w6 pwphp hwut
Lru. phwp4t. LJ.GwuLJ.mli t tunLnw6w64mJp[! pwptpp lir2ru liw4tptupg 
2,4-5,6 wGqwli lih6 liw4hphunlj_, PWJQ Lnll.JWL qnp6nrimpjmGG rriw4w
GwgLJ.mli t: Um litptGwJr lir2rG Wf1LnWllf1nriw4wGmpJmGu 4wqlimli t 
0,087 hw/d 4wli 0,5 Lnld: 

LipuwpwriLJ.w6 pwrihflt:! wpliwLnwturL wCihLm hwliwri hwliwmtri 
lfinp6wp4lJ.hL hG G4. 4.15-mli Gtp4wiwglj_w6 ,ll,-5 I 3A wpliwLnwhwG
hwLJ.weri L. KYMC-1008 lfituriri-Wf10WlflWhwG lihphGwGhp[!: ULnwgLJ.w6 
GJmphpp hpliwG LJ.pw 4wnmglJ.hL hG WJll lihphGwGhpp Wfll1lWllf1n
l"\W4wGmpJWCi (G4. 4.16) L. tGhpqwLnWflnLPJWU (G4. 4.17) qpw-1>r4Ghp[!. 
4wtuLJ.w6 tunLnhwppGhpp L. wpnLnwlJ.wJphpp pwppwpnLnlJ.w6mpimGpg: 

q.pw-1>r4Ghppg (G4. 4.16) tpL.mli t, np wpliwLnwturL wGnri litpt
GwGtrir Wf1LnWllf1nriw4wGmpJmGG [!Ulfl pwphpp qwGqlJ.w6p lih6wGmli 
t, pu4 [!Ulfl liwppLJ.w6 liw4hphup' LfinppwGmli, 4wtuLJ.w6 tunLnhwppGhpp 
L. wpnLnwlJ.wJphpp pwppwpnLnlj_w6mpJmGpg: u24.w6 qpw-1>r4Ghp[! gnLJg 
hG LnWLPU GwL. WJll lihphGwGhpp Wfll1lWllf1nriw4wGmpJmGGhpp 
lfinlfintumpJWG uwhliwGGhp[! L. GpwGg w4GhWJlfl lflW[lphpmpjmGGhp[!: 
Uw4WJU WJll lihphGwGhpG (!Ulfl Wfll1lWllf1nriw4wGmpjWU qGwhwlflhLnL 
hwliwp phplJ.mli tG lipwJG GpwGg lip2pG G2wGw4mpimGGhp[!. 

,ll,-5 I 3A wpliwLnwhwG-hwlJ.wPrir hwliwp· 
Witi1~n2= 0,087 hw/dwli, W"'2~n2= 0,7 Ln/dwli, 
KYMC-1008 lfituriri-WflUWlflWhWGpir hwliwp' 
Witi1~nv= 0,053 hw/dwli, Witi2~n2= 0,5 Ln/dwli: 
Phplj_w6 LnlJ.JWLCihp[! gnLJg tG lflWLpu, np ,ll,-5 I 3A wpliwLnwhwG

hwLJ.wpriP Wf1LnWllf1nriw4wGmpJmGu hwliw~wLnwutuwGwpwp 1,64 L. 
1,4 wGqwli lih6 t KYMC-1008 tfituf1Pi-Wf10WlflWhwGpiP Wfll1lWllf1nl"\W-
4wGmpjmGpg: 
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&I;. 4. 16. l//wwµwrzlfwo pw17b17 w17t1wU7w/u/1L wumz t1bpbUwub17/1 
( 1.Wf10WU1Whw0-hwl/WP/1/ fi-5 I 3A, 2. t/1/u/7/1/-Wf10WU1Whw0 
KYMC-1 OOB) w17tnwr;pnrzwf;wumµ;m uObp!J · /untnhw17pub17/1 & 
w17nmwl/WJf1lif1/1 pwppw17nmlfwomµ;m O/lg l;wfulf wo: 

If,,,,~· 

u~ .. ¥~~.,.fF~;=:::;:=:=t-~~ 

u .... '---...l.-.--'-...,.-'--'---'--
lU U U 1.0 l.:; 1.1 

l.tf;. 4. 17. i.(/1lllll/}Wf]L/W0- pwf1bf1U Wf10WU1W/u/1J WUnf] tJf;pf;{jw{jf;p/J 
( 1. Wf10WfftWhwO-hwlfwp/1! fi-5 l 3A, 2. t/1/u{1/1!·Wf10WU1Whwu KYMC-
1008) tOb{IQWV1Wf1nL/}jnL (j/jl;f1!J. junmhw17pOli17/1 " Wf1flV1WL/WJf1li{1/1 
pwppw17ntnlfwomµ;m O/lg l;wfulf wo: 

qnw:Pfl4Cil:if1(! (Ci4. 4.17) gmjg bCi UlWlflU, nn )].-513A L KYMC-lOOB 
tll:iQl:iCiwCil:infl tCil:i[1Q.WU1WflnLPJnLCiCi [!UU1 J2Wfll:iflfl qwCiq.l[w6fl lflnQnwCinul 
t, tiu4 ouui tlwpril[w6 tlwljl:inl:iufl' tll:i6wCimtl, tunlllhW[lQCil:infl L 
wnmnwi.twml:infl Ulbrtwtlwufl J2Wf1J2Wf1nlll4w6mpJwCi tll:i6wCiwLn4: C!um 
n[lmtl, KYMC-lOOB lfltunti!-WfltlWUlWhwCiti!ti tCib[lq.WUlWflnLpjnLCi[! 
Ci2wGwLtwLfl tlb6 t A-5 l 3A wntlwLnwhwG-hwi.lwgfl!fl hbUl hwtlbtlw1J1w6: 
um tlbQl:iCiwCil:inG ouLn tC:.bnq.w1J1wnmpJWC:. q.GwhwmbLm hwtlwn pl:ini.tmtl 
t:;[J C:.2t.1.w6 tC:.l:i[1qWU1Wl1nLPJnLC:.C:.l:i11'1 tl'12flC:. tll:i6mp1mC:.C:.bfl[!. 

)1.-5 l3A WfltlWU1WhwC:.-hwl[wJ2'1!'1 hwtlwri · 
Hrn1ll/1e= 1063 LtS/hw, Htlilll/le= 127 ljS/ui, 
KYMC-1 OOB lfltuf1'1l-Wf1tlWU1WhwC:.ti~ti hwtlwr' 
HtG1ll/1e= 1931 ljS/hw, Hw1ll/12= 168 ltS/lll: 
Pl:i[ll{wo pl{bfl(! gmrn bCi LnWLjlU, nn A-5 l 3A wnwtlwwhwG

hwt.tweti~.t• tGl:inq.wuiwrimpJnLu[! hwtlwUjwuiwutuwCiwpwn 1,82 La 1,33 
wuq.wtl lfinJW t KYMC-IOOB lfltunfl!-W[ltlWUlWhwCifl~fl tub[1q.Wll1Wf1nL
pJnLC:.flg: 

'2w[lbf1G wntlwlllwtutiL wCinrt La hwt.lwsmrt tlbQl:iGwGbnfl hwtlwn 
hbU1WQf1Qfl[1, wt.lbLti ljwnLann tul:inql:iLnfll.iw4wu gnLgwuti2 t hwtlwrit.1.mtl 
t.1.wnbLWGjmpjl lllbUW4Wf1Wf1 6wfuU[! . PWfll:ilwt.1.t.1.w6 tltiwt.1.nn tlwljbflbUfl 
hwtlwri· Ot11 4qlhw, tll:i4 lllnuC:.w hwl[w12t.1.w6 pwnl:i11'1 hwtlwn· Ot12 ljq/m La 
tll:i4 ctwtl wztuwuiwGpti hwtlwn. Ot13 ljq/ct: 4wtut.l.w6 funlllhWf1J2Ul:if1'1 La 
wnnmwl[wml:iriti J?Wf1J2Wf1n1J1t.1.w6mp1mutig. wnw2nu l:in4m tlMmp1mu
ul:i111! q.11w:flfllful:infl Ull:iupnt.I. pl:inl{wo l:iCi u4. 4.18-nul: lil:i1112Lamtl pl:ifll{nLtl 
l:;(j Ci2t.1.w6 POLOfl l:i[ll:iQ tlMnLpjnLUCil:i[ljl tl'12tiu Ci2wCiwljmpjnLCiCib[11J . 

)1.-5 I 3A wntlwLnwhwu-hwt.1.w12ti!ti hwllwr · 
Q~1uJ1?0 248, 7 L1q/hw, Ot2lifly=29, 7 ltq/m, Q~Jd)ly'-'20,0 ltq/ct, 
KYMC-1008 lfltun'1!-W[1tlWU1WhwGfl!'1 hwtlwn' 
Q~1u11y =452,3 ltq/hw, 0tHlty=39,2 l1q/m, Q~Ju/l?=l9,5 ltq/ct, 
YKTI-0,6 QWflhWt.i.WQ tll:iQtCiwJfl hwtlwn' 
Ot1u119 =188, I l1q/hw, Q~2•fl9 =5, 7 l1q/m, Q~Jufiy = 16, 9l1q/ a, 
)1.-606 PnLLJlnql:infl hwtlwn· 
Q~1u)1y=3 J 0,2 ltq/hw, Q~2uf1y=6,2 l1q/m, Q~Jolf1y= 16,2 ltq/<t: 

Q.riw~fl4utro gmig t;G UlWLtiu. nn pnLnn llbpbGwGl:irti hwtlwn 
t.l.wntntiJ?ti 6wfuu(I tltlwl[nn PWf1l:iLwt.l.t.J.w6 llw4trbufl t.lnw tlb6wGmtl t 
Ull:irtwtlwufl QLUf'lQWf1nLI1t.lw6mpJWU tll:i6wgtlwG hbUl, tiuti t.l.wnl:il'1J2ti 
6wtuu(I tlbl.i lllnCiCiw hwt.1.wQt.1.wo J?Wfll:if1'1 t.lnw· lflnQrwfimtl t : 'lw 
pwgwmnt.l.nLtl t Gnwfimt. nn L'll:irtwtlwufl lflnQr J2Wf1J?W[lnU1l{W6mpjUJU 
11l:iurnmtl wq.nl:iq.wLI1'1 uiwnwu.mGpwgGtno tlt:.owGmtl bu, tiuti tlbO 
j2Wf1J2Wf10Ull[WOnLpjWU l)l:iUUJOLll' lflnj?flWfinul: '-l.wnblttJ?fl 6wfuu[j [!Ulil 
w2tuwU1wGpfl ctwllwGwljti. ljwtui.two pwfll:iLwt.lt.l.nrt Ulbrtwllwufl J?Wf1J2W
nnU1l[w6mp1mujlg, lfinlflntut.J.mtl t wGu2wG, mumti, Ot13:::cp3(K2) :f>mGti
gflwin q.rw:titil.iflbfl[! pl:int.lw6 !liCi: 
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l.Jlt 4. 18. /2w{1bf1U Wf1UWlnW/u/1f wuntz (1. Ji-513A. 2.KYMC-IOOB) {., 
PW{1hwl/wp (3. YKfl-0,6, 4. /i-606) ubpbUwubf1/1 l/wnb[/1p/11nbuw
ltwf1Wf1 owfuubf1l! · Ltwtulf wo /un1nhw{1pubf1/1 t., Wf1n1nwlf w1f1bf1/1 
pwf1pWf1n1nlfwonLpJnL0/1g: 

SLl.JwL libf1tJg briLLnul t. nri QULn 4_wnbLtJf!ti owtuutJ, 4tiuwpwri.t.lw6 
f!Wribri Wf1tlWLnwtutiL wlinri. .U-5 I 3A LL KYMC-1008 tlbpbliwlibritig LWt.l 
gmgwGti2Gbf1 mGti ,U-5 I 3A w11tlwLnwhwli-hwt.lw11tim: CuLn wnw2tiG 
bf14m tlbompjmuubf1tJ, uriw tlnUl t.lwnbLtJf!tJ owtuuQ hwtlWl.l.IWU1WU
tuwGwpwf1 1,82 Lt 1,32 wGq.wtl lfln2ri t, flWG KYMC-1008 lfltu11ti~
wptlw1.J1whwGtJ~ti tln1.J1, tiu4 QUUl b1111n1111 tlbompiwu, uriwGp hwliwf1JW 
tltJwGliwG bG' 20,0 LL 19,5 4Qld: 

Pbrit.lwo U1LlJWLGbf1Q gmjg bG UlWLtiu uwLL, nri QUUl t.lwnbLtiflti 
owtuuti YKn-0,6 LL .U-606 bri4m wq.ribq.w1.J1ub11flg tlw4bribuwiflG f!Wf1bf1fl 
hwt.lw2tlwG hwtlwri LW4. gmgwGfl2Gb11 mGfl YKn-0,6 f!Wf1hW4.Wf! 
tlbpbGwu: CuUl wnw2flu bri4m tlb6mpimuGbf1fl, uriw tlnlll 4.wnbLflflfl 
owtuuo hwliWl.l.IWLllWUtuwuwpwri 1,65 LL 1, 1 wuq.wtl lfln2ri t, f!WG ,U-606 
PnLL'lnqbrifl linlJl, flu4 QUUl b1111n1111 tlbompjWU, Uf1WUf! UnLJUUlbU 
hwtlwriiw tlflLLumiuu bu' 16,9 LL 16,2 4Qld: 

lilj. 4.19-mtl pb114.w6 bu pnLnf1 f!Wf1hw4_wp tlbpbuwubrifl 2whw
q.n116wljwu hmUWLflnLPJWU gmgwufl2ubf1fl QU'lhWuf1Wgunri. 
q.pw~fl4ubp£!, flulj Glj. 4.20-nur uriwGg tlbrictbrifl 4.briw4wuq.utlwu 
hw 4. w uw ljwu mpJ n Luu bf1 o: 

118 

P(t) 

0 40 80 120 160 200 t,'I 

[;q. 4.19. UbpbUwub{1/1 2whwqn{10Wqwu hnLUWf/1nL/JjnLU[! wz/uW
LnbfnL dwuw0wlt/1g Ltw/ulfwo. 
1-w{1ilwmwhwu-hwlfwp/1f Ji-513A. 2-pw{1hwl/wp YKfl-0,6 l/bf1wltw
nmgmil/1g hbmn, 3 -YKfl-0,6' 11/101/., l/bf1wLtwnmgmil[!, 4-pm[fJnQbf1 
Ji-606, 5 -qgWUWJi 2flT0-8: 

qf1W~flljubrifl U1LlJWLUbf1Q 4.4WJnLtl bu, nri wtlbliWLWt.l 2whwq.n11-
owljwu gmgwuti2ub11G mGbu' ,U-606 pmL11nqbp£! LL liflGiLL q.blnflG mri.ri.w
llflq. 1.J1brtwlflntumpiwtlp pwlflpn4. flGpGwpwlfl 2CTT0-8 ljgwuwno·: Um 
tlbpbGwubrifl wGtlbrict w2tuw1.J1wGpfl tlfl2flu ctwtlwuwljo hwtlwl.l.IWLnwu
tuwuwpwri ljwqtlmtl t 73,2 LL 83,85 ct, flulj uriwug l.l.IWLnf1WULJ1Wljwum
PJWu q.nriowljflg[!' hwtlwl.1.lw1.J1wutuwuwpwp 0,95 LL 0,93: .U-513A w11tlw-
1.J1whwu-hw4.wf1fl!fl LL pwphw4.wf! YKCT-0,6 tlbpl:iuwJfl wGtlbf1d w2tuw-
1.J1wupfl tlfl2flu ctwtlwuwljo hwtlwl.l.IWUlwutuwuwpwri ljwqtlnul t 16,41 LL 
19,87, flulj l.l.IWLnf1wumwljwGmpJwu q.nriowljflgo· 0,69 LL 0,82: 

,U-513A w11tlw1.J1whwu-hw4.wf1fl!fl 2whwq.n11owljwu hmuwLflm
pJwu gwori gmgwufl2ul:if1Q hfltluwljwumtl pwgwLn114.mtl bu pGflljubf1fl 
4_uwut.lw6fln4., nri1.J1brt wLnwtlubf1£! mbri.w4wi4.mtl m wtlriwumtl bu 
Ubl.I.Int.!. flulj f!Wflhw4.wf1 YKCT-0,6 libpbliwjflU[!' WU1Wtlubriti tlfl2LL 
f!Wf1bf1fl ul:il.l.lmtln4. LL 11b~n11tlwgflwub11n4.: '1pw hwtlwf1 llflu!LL t.ll:iriwljw~ 
nmgmtlo YKCT-0,6 libpbuwiti UlWU1f1WUl.OWljWumpjWU q.nriawljflgo 
KUl=0,33, flulj 4.briwljwnmgmtlflg hl:i1.J1n· KUl=0,82: 

• .f!wphpft itintuwqpuwfi hwuwp l}lnpdwplJtl.ht hfi fiwL 2DTC-4M-785A 
tnpwlJmnpWjpfi lJgWUWJll!, CTJI-2,7 UWJU!, 2CTT0-8 f!WtP!lfl mqqwopq 
mbqwl}lntumuntJ. lJgWUWjffi, JIC-4A qwhmlJwjflCi pfipfiwpwl}l{.I L. ?wmm~ ubmw
qwlJwfi uwhfiwlJ, npnfig tJ.bpwphpJWt li1mphp{.I umJli w2luwmmp1mlintu thli pbpbi; 
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l.J/.;. 4.20. Ubpbuwubfl/1 tlbfldbfl/1 t/bflwltwuqutlwu hwtf wuwLtwum
p;niuf! · dwtlwuwltflg Ltw/Ut/wo. 
1-w{ltlw1.nwhwu-hwtf wpfl!. Jl,-51 3A, 2-pw(lhwtf wp Y Kl 1-0, 6 · tf bflwltw
nnignulflg hb1.nn, 3 -~'Kfl-0,6 ' tl/1u1t, tfbf1wltwnnignitlf!, 4-pnL[f)nqbf1 
Jl-606, 5 -1.tgwuw;f 2f!T0-8 

lib114wiwgLl.w6 gwrhwLl.wg llb£?buwubr'1 ljwLI1wflbLwqn116L1.w6 
hwtlwltifl[l hw2n11.mp1wllp 2whwq.n116Ll.bL t hwG11wUjbtnmp1wu pnLnr 
2112wGGbflfl libt.'1nf1WLI1tlll 2nljwU1Gbflf1 ljnl'}lif1g Li mul:igbL t pwrC'lp 
mGmbuwljwG gmgwuti2Gbri: UJG ub114w1tiu liwrqwJtiG UUjWUWflljllwu 
4buU1(lnGGb11mll GmJGUjbu 4w11n11. t hw2n11.mpJmuGbr mubGwl: 

4.5.4. =iWUJlWJ/IU UJWf1Wf1tnWUJnLf}bf1f1 g[lnl] HPY-0,5 tlbflbUWJ/1 
hwptlwpbgm UIJ "' nL uf1tf bf1UWf wgni U/J ljbuuwhm tlnw 
gpbf m hwtlwp 

lib114wJmllu U1Wppbf1 bp4f1Ubfl'19 hwGpwJtiG UjW(lWfllillUUjnLpbfl 
hwGflWUjbmmp1mCi j_bu ubri411Ll.mli ljwli ub114rLl.nul bu !O!f1G gwuwljm
PJWlip Li UlW4wu(l L11n11(1mll bu L(lWgCibt. 011q.wuwljwG UjWflWJllilWUJnL
pbflnLI.' hwmljwUjbu ljbGuwhmllmunLI. Li (lGf}hWUJlWUjbu O(lqwuwljwu 
UjW(lWfllilWUJmpbflh h!iliph 4rw UjWU1flWUtnljw6 hwliwljgljw6 UjWfllUfl
LJlUJUjnLpb(lml: 

1wupWJ'1Ci Li o(lq.wuwljwCi (q.nllwrip. 4nllUjnuU1) UjWflWflU1LUCiJm
pbJ1 g11n11.. Cinqu'1u4 wullti2wUjbu hnri.tiu tnt.lnri. llbpbGwGb11 pwL1.w11w11 
pwuw4'1 4wu, pw1g ljbuuwhmllmuu '111 :P'1q'14wllbtuwuti4w4wu 
hwm4mpjmGGb11nt.l UlW(lpb(lljmll t hLUUQWJ'1U Li lljnLU O(lq.wuw4wu 
UjlU(lWf1lilWUjnLpb(lpg: =ibllll..wpw(l, hfl2JWL UjW(llUfllllWUjnLphf1'1 9flUWU 
hwliw(l GwtuwmbULlw6 llbgbGwGbp[! Ul'1LI1wuti j_bu ljbuuwhmllmu g(lbtm 
q.n116mu: 

npUjbuqh UnJl libpbuw !lizw44h. WJL qnJmpjmu mubgnri libQbUUJ
ub(lnLI. '111w4wGwgt.lh ljbuuwhmllmuti g11liwu w2tuwLI1wGp(l, mbtuuti-
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4w4w0 q.tunmpjmOObrti pb4Gw6mGbp U.Y.wGjwGti l.. U.'1WqWfljWG'1 
hbm hwliwmbri UjWf1qwqnLJG ('ll..wtflntunLJ}JmGGbfl bGp 4WlllWflbL 
hw0pWJ'1G UjWflWJlllll.UUjmpbJlli HPY-0,5 9J1'1!h t.lJlW l.. flWJl{'iJlbl mupl{bfl
UWl libpbOw, nfl(l hw4wuw11w!WLl1 g11mli t Gwl.. 4buuwhnulmu: 

4bGm11nOwtunLJu lllbuwljti uljwt.lwnw4wJ'1G 4wu wLtiubw('ll.. 
pwGnri orqwOnt.l HPY-0,5 libpbGwG ljbuuwhmlimu gflblnL UUjWlllWl\nLl 
oq.Ulwq.n116blnL hWUW[l wOh11wdb2U1 tr LlbflWUWJbl hwllwUjWl/lWUtuwG 
hwGqnLJgOl::iJ1'1 4wnmgl{w6pw1'10 UjWflwlibUlflbJlG m 2whwqn11MwG 
UjUJjliWOObp(l: 

UbpbOUJJWl\UJU QJlUWU UjWhwG2ub11[l 62U1blnL, puj_UjbU Owl.. 
mbuwljwO hbmwqnlllnLpJmGubf1'19 umwgljnri pwGwM,brnLl pwGnri 
orq.wuutirh Llb11w4wnmgliwu UjWflWUbU1flbf1'1 n11n2uwG hw24wr4Cibfl 
ljwlilwflblm hwuwr Gwtu ljwLI1Wf1Llbl bG ljbGuwhmlimujl :j>tJqpljwlib
tuwCiti4w4wu gmgwuti2ubf1[1 nrnzblm q.ptnwL11n11('lwrwrw4wG hbU1w
qnLI1mpJmGubr: 

4buuwhmlimur L11n116wr4Ltnri. uumzubf1'1 tunCiwt.lmpiwu uwhliwG
Gbfl[l bf"lbl bu 10-70 %: UJ11Ul'1uti tunGwt.lmpJmGCibrnLl ljbuuwl1mumu[1 
pwctwut.lbl t :i>rw4gtiwubr'1' utiG!li 2, 2-4. 4-6 Li 6 uli-'1g ub6 
mrwuwq.6n4: Qj1LI1wLtinr6bJ1'1 WflflJnLGpmli umwgt.ll::il bG . puwljwG 
pbpmpJwCi wutvmur:f 30-50 , wrmwptJCi 2t.11uwCi q.nr6w4'1go · o, 15-0,86, 
Cibflp'1G 2t.11uwG qn116wljjlg(l · 0,6-1, 18, tummpJnLU[I. 380-600 ljq/li3

, 

l\Ul!nri.wljwumpJwG Li ljgnr11uwu LI1buwljwrw11 mctbro hwllwUjWU1WU
tuwCiwpw11· 0,001-0,016 li/uli2 Li 0,002-0,024 li/ull2

: CuUl nrnul Ltinpfl 
pt.lbfl[l 16 % tunCiwLtmpJwG f'lbUjpmll bu : 

<Dnr6bf1[1 gmJg bG tnt.lbt., nr htuLI1'14wt.lnrLtw6 4bGuwhmllmuG '1fl 
:P'1qti4wlibtuwGti4w4wG hwmljmpJmGubrnLl linUlbGmu t hwCigwJtiG 
UjW[1WflllllUUjnLpb11'1G. hwtn4WUjbU 16-35% tunGwLtmpjWU uwhllwG
Gbrmu: 

=iw2Lt'1 wnub1.nt.l 4bCiuwhmllntu'1 :P'1qtJ4wtlbtuwGj14w4wG hwm-
4mpjmGGbriG m hwGgwJ'10'1G unmbgObt.m hGwrwLtnrimpJmuCil:ifl[I, 
tl2w44bt. t 4bGmrnuwtumJu LI1buw4'1 uljwLtwnwljwJtiG l.. wLtiubw('ll.. 
orq.wGubr'1 UlbumpJmu(l, hw24wri4Llbt bG hwflp Li wt.11ul:iw6li pwunri. 
011q.wGubr'1g ljl:iGuwhmllmuti liwuGti4Gb11'1 pnjl!J;!'1 w11wq.mpJmGGbfl[I l.. 
LI1f14bt. t hwllbliwLI1wljwu q.CiwhwtnLuljwu[l [9, 26]: UJGmhbU1li 
hw2Ltw114Llbt t pwGnri. 011q.wuubr'1g liwuGti4'1 pn'1m'1 hl:iU1wq.ti6[1 l.. 
nrin2Ltbl g11llwu [lUf}qJlljliwu LWJGmpJnLU(l: ULI1wgt.lw6 WJlf1JnLCipGbp'1 
LlbJ1LnL0nLpjWU htillwG Lll'W [lCililpLl.bt. bG UjW[1WJllilWUjnLpwgp'1i HPY-0.5 
libpbGwJ!i 1.w4wq.nLJu UjWJ1wtlbU1flbJ1[1 4bliuwhmlimu g11b1.m hwuwn: 
UiutiupG, PWJlDLWLl.Ll.bL bu HPY-0.5 tlbpbGwJti 4bGU1pnGwtunLJU 1Ilbuw4ti 
pwunri. opq.wGubp'1 ljwnmg4_w6pwJ'1G Li 2whwq.nr6w4wG UjWJ1WllbU1-
nb11[l Ciwl.. ljbuuwhmlimu grblm hwuwr: 
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'-lbGmnnGwtumJu mbuwLJti hwnp uLJwt.1.wnwlJwJtJG onq.wGti mtum
PJnLG[! mnt.ltiL t bpbg mwppbpwLJti hwllwp [9, 95]: 

1. '-lbGuwhnulmuti tunCiwt.lmpJmGr.f W=15-25 %, t.iuun11.wLJwGm
PJWG mctG wGmtut.1.tL t: U1u ri.bummll 2wnctllwG hwt.1.wuwnnulCi umwg
tlbL t hbmliJWL mbugnt.1.. 

( J 
I( I _,_ff2;1)<p 

S1 = So - :; 2~ l -f + J r2 + 1 )•' + 

( lr -f+.{(2;il<p1 + f + J t 2 + 1 )e J + ~~ I (4.12) 

tiu4 ut.iwt.lwnwLJtig UjnlJt.lbLnL UjWhtJG llwuGti411 wnwq.mpJnL[acf 

S1-Vr s0 - 2 ~ e -e : (4.13) 
. _ ( fg ) 1 [ [-r-Jt2:1J<f> [-r+Jf4i]<pj 

w 2..;r2 +1 

2. '-lbGuwhmllmuti tunrawt.1.mpJmCicf W=30-70 %, wn4w bG 4lll~n-
11.w4wGmpJWG Li lrnnnri.llwCi nutbnrr UJu ri.bumnul 2wnctllwG hwtlw
uwpmllG umwgt.lt:iL t WJUlljt:iu. 

S 
_ S0m2 -f0 gcosf3-Cl/9 ga/P/msin/3 

2 - x 

2w
3 JJ/ +1 

" {[ (!, + J ff + J )e( ,,.Jfff., J• +(- fo +Jft + J )J ro•ffJ';,J.} 

xw-(f0gcosf3+ ~:~a; J/cv 2
}. (4.14) 

/wit uqwtfwnwqf1g UJnlttfbtm Ujwhf1li tlwuli/11.t/1 Wf1Wqmp1mul! · 

· S 0m2 -fogcosf3-Cl/9ga/P/msinf3 
S2 = x 

2wJJ/ +1 

x[Jfo+fJf cf J<P -e(-10-!fr:~)<Pl ·· 
(4.15) 
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3. U1u mwppbpwLJmll 111lmt.lbL t hbmliJWL[!. bpp LJbuuwhmllnt.u[! 25 
%-Ilg wt.lbLll tunGwt.l t Li 4lll~mu t uLJwt.lwnwLJll nt. ptJw4ti uti2Li. nriti 
LWJGwLJwCi Lim11t.1.w61w 11timt.lbL t m11.11.wGLJ1mCi bnwGLJJnt.GtJ, lUlljW WJ'l 
bnwGLJ1wG GbppGw<'itJq.nt.l wGgGn11. hwppnt.pJnt.Gnt.l liwuuti411 2wrictuwG 
ctwliwGw4 wnw2wumli tG 4gn1111uwu Li Gt1121lG 2lfluwu mctbri: =1wJmGti 
t, np WJl'l mctb[l[! hwliwUJwmwutuwGwpw[l wt.lbLll lib6 bu 4UJ~nriw4w
CimpJwG Li wrimw2tiu zlflliwu mctbptJg: nLumtJ, wnw2wriLJt.lbL t 
bnwGLJ1wCi GbppGwatJq.nt.l tUCigGnri hwppmp1mGml f3 wGLJJwCi mw4 
bnwLJgbL UJn11.UJwmt p1lpb11.: U111 11bUJQnt.li S3 Li $3 ub6nt.pJnt.GCibf1[! 
hwzt.lbLm hWUW[l oq.mwq.np6t.lbL b(i (4.14) Li (4.15) W[llflWhWJlnnLpjnt.U
Cib[l[!, utiwJCi pt LJbCiuwhmumutJ LJgnriri.uwG ( C1tg) mbuwLJwflWfl mctti 
lflntuwritu mbfl.W'lflt.lbL t 4UJ~n11.wLJwump1wG (C""') mbuw4wf1Wfl met[!, 
tiu4 Gtpptiu zlflliwu (fu) q.np6wLJgll lflntuwpbG' wpmwptJG zlflliwG 
q.np6w41l9C! (f) UJn11.UJwmti GLJwmuwlip: 

libCimrinCiwttJnqu mbuw411 wlflubwal.i opq.wGti mbumpJnLG[! 
'lWfldJWl mpt.lbl t bpbQ mwppbpw411 hwliw[l [9]: 

1. 4bGuwhmumuti tunuwt.lnLpJnt.u[!· W=15-25%, 4lllzn11.wLJwum
PJWG mctQ zwm lflnQ[l t bfl.bl. C4lll = 0,001-0,006 u/uli2 , Li wumbut.lbL t: 
Uiu 11tUJ2mli 2w11ctuwG hwt.lwuwpmliu umwgt.lbL t hbmliJWl mbu2nt.1.. 

s, == -
1-(s11 _!!..!_)(b2/

1
\? -b1/

2
<P )+~. 

b2-h1 a2 a2 

tiu4 uLJwt.lwnwLJtig UJnlJt.lbLnt. UJWhtiu uwuCiti411 wriwq.mpJmG[!' 

.. _ h,h2 (s _2J( "'<P _ "2<P), •' / - OJ 11 e e 
b2 -b1 a2 

a1 ==fw. a2 ==w
2
{Isinacosa-cos 2 a}} 

a3 ==-g(sina+fcosa), 

b1 ==/! 2 -f.rinacosa+cos 2 a-f, 

b2 == -J f 1 -fsinacosa +cos 2 a - f. 

(4.16) 

(4. I 7) 

(4.18) 

(4.19) 

2. 4buuwhmumuti tunuwt.1.mp1mGQ. W > 25 %, 4UJ!n11.wLJwGm
PJwG met[! mwmwut.1.mu t· C = 0,005-0,016 li/uu2 uwhliwuGtrimu Li 
uLJwt.1.wnwLJti w2tuwmwG21l ctwuwGwLJ 4UJzmli m LgGmli t uLJwt.1.wnwLJti 
I! ptiwLJGbpti uti2Li 90°-ti wGLJ1mG[!: UJU ri.bUJQnt.li zwrictuwG hwt.lw
uwrimuG umwgt.lbl t WJU mtu2nt.l. 

S _ I (" A3 J(e Ht<P -B H2<P). AJ ) - 1..)0 - - 2e ,e + - ' 
. 82-81 A1 A1 

(4.20) 

tiut.i uLJwt.lwnwLJtig UJn4t.lbLm UJWhtJG liwuuti4ti wpwq.mp1mGQ. 
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nrimb11' 

(4.21) 

Ai = ftimcosacos µ, A2 = m2(fti sinacos~cos µ-cos
2 a)} (4 _22) 

A
3 

= -g(sina + fti cos a cos p)-Ci/9 galp Ismµ, 

Bi= ff cos2 acos2 µ- ftisinacosacos µ + cos
2 

a - fti cos a cosµ, }(4_23) 

B
2 

= - Jf cos2 acos2 µ- fti sinacosacos µ + cos
2 

a - fti cos a cosµ: 

3. UJU mwripbriw~mli CimJCil.l.lbu 11pmLlbL t WJCi 11bl.l.IE[!, brip 
~bCiuwhmlimu(! 25 %-pg wLlbLP tunCiwLl t u ~lll~mli t u~wLl_wnw~p m 
J}PW~Cibrip lip2u, u wnw2wgw6 zbrimp ~mriLlw6ECi [!Ci11mCiLlbL t 
m1111wCi~JmCi bnwCi~JmCip: Um bnwCi~JwCi Cibf'IECiwClpqnLl_ wCigCin11 
hWf'IJ}m!}JmCinLl liwuCip~p zwrietliwu etwliwCiw~ wnw2wCimli bCi 
~gnri11liwCi u Cibf'IEPCi zt.flliwCi llPliWllf'lmJ}JWCi metbri, nrinCiE uu hwliWl.l.IW
lllWUf"uwCiwpwf'I wLlbLP lib6 bCi ~lll~n11w~wCimJ}jWCi u Wf'llllWEPCi zt.flliwCi 
metbripg, mump, wnw2wri~LlbL t µ wCi~JWCi mw~ bnw~gbL lll"'ll.l.IWlllb 
J}PJ}b'l: UJU 11bll1Emli CinLJCil.l.lbU, $3 u $3 lib6mJ}jmCiCib['1[! hwzLlbLm 
hwliwri oqmwqnri6LlbL bCi CimJCi (4.20) u (4.21) wrimwhwJlllmJ}JmCiCibf'I[!, 
opwJCi J}b ~bCiuwhmlimup ~gnri11owCi Cqg mbuw~wriwri metp t.flntuwribCi 
mb11w11riLlbLm t ~lll~n11w~wCimJ}JWCi Ci/U/ mbuw~wriwri met[!, pu~ Cibf'IEPCi 
zt.flliwCi fc. qnri6w~gp t.flntuwribCi' Wf'llllWEPCi zt.flliwCi qnri6w~pg[! (f). ' 

UmwgLl_w6 (4.12)-pg lipCi~u (4.23) wrimwhwJlllmJ}JmCiCibrimli Ser~ 
owuCip~p hbnwLlnrimJ}JmCiCi t u~wLl_wnw~p l.l.lllllllliwCi ~bCimrinCipg, f - C!_ 
~bCiuwhmlimup zt.flliwCi qnri6w~pg[! u~wLl_wnw~p Ci~wmliwlip, g - Ci 
owuCip~p wqwm wCi~liwCi wriwqwgmli[!, w - Ci' u~wLl_wnw~p wCi~Jm~ 
CiwJpCi wriwqmJ}JmCi[!, cp - Ci' u~wLl_wnw~p l.l.lllllllliwCi wCi~JmCi[!, fc. - C! 
~bCiuwhmlimup CibriEPCi zt.flliwCi qnri6w~pg[!, m - C! ~bCiuwhmlimu~ 
qwCiqLl_w6(!, f3 - Ci' lll"'llllWlllb J}PJ}b'lP mb11w~wJliwCi ~Ci~JmCi[!, Cqg-[! 
~bCiuwhmlimup ~gnri11liwCi mbuw~wriwri met[!, a - Ci J}PW~P pwriCl
rimJ}JmCi[!, 4-Ci' J}PW~P bri~wrimJ}JmCi[!, a - Ci' wt.flubp ~n11wJpCi l.l.IWlllP 
J}bEmJ}JWCi wCi~JmCi[! hnripqnCiw~wCip Ci~wmliwlip: 

UbEbCiwJp Llriw ~wmwriLl_w6 ~wt.flmliCibriP u qriw~wCimJ}JmCimli 
pbrillw6 pCimJ}wqriw~wCi mLlJwLCibf'IP hpliwCi Llriw tSzmLlbL bCi 
hwumwmmCi u t.flnt.flntuw~wCi lib6mJ}JmCiCibrip J}Ll_WJpCi wrietbECib['I[!: 
UJCimhbmu, S-p pwCiwClubripg nrinzbLnLl cp - P wrietbECibriC! u mb11w11rib
L"Ll wriwqmJ}JWCi hwliwl.l.lwlllwutuwCi pwCiwClubf'IP lib2. umwgbL bCiE 
$=V, hwriwpbriw~wCi wriwqmJ}JmCiCibrip lib6mJ}JmCiCibf'I[! u pwCin11 
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oriqwCipg llln~LlbLm l.l.IWhpCi liwuCip~p pwgwriClw~ wriwqmJ}JmCiCibric:!' 

VP= ~(m7R/ 30)2 + V,.2 , P"L"f'I mwripbriw~Cibrip hwliwri: 

UmwgLl_w6 mLlJwLCibrip hpliwCi Llriw ~wnmgLl_w6 wriwqmJ}JmCiCibf'lp 
t.flm.fintumJ}JWCi oripCiw~wt.flmJ}JmCiCibrip qriw~p~Cibrip (hwliwl.l.IWlllWU
tuwCiwpwri hWf'IJ} u wt.flubwClu oriqwCiCibrip hwliwri) LlbriLm6mJ}JmCi[! 
hwCiqbgribL t hbmuJWL bqriw~wgmJ}JmCiCibrip' u~wLl_wnw~wJpCi u 
wt.flubwClu oriqwCiCibriP hwliwri Cil.l.lwlllw~whwriliwri t bririnri11 
mwripbriw~Ci oqmwqnri6bL: UJUPCiECi, bri~m llbl.l.IEmli tL f}pw~Cibrip Llriw 
45° wCi~JWCi lllW~ mb11w11ribL lll"'llllWlllb J}PJ}b'l: UJU llbl.l.IEmli 
~bCiuwhmlimu[! ~p ~lll~mli J}Pw~CibripCi: ~bmuwpwf'I, Cibf'IEPCi zt.flliwCi u 
~gnri11liwCi 11pliw11rimJ}JWCi metbri ~bCi wnw2wCimli, u J}npwp 
wriwqmJ}JmCi[! u~wLl_wnw~wJpCi oriqwCip hbm lib6wCimli t lipCi~u 13,4 
li/Ll_, CinLJCipu~ 64 % tunCiwLl_mJ}Jwlip dq= 2-3,5 lili hwmp~Cibrip hwliwri, 
pu~ wt.flubwClu oriqwCip linm' f}npwp wriwqm!}JmCi[! lib6wCimli t lipCi~u 
12 li/Ll_, q['lb!}b pnLnri tunCiwLl_mJ}JmCiCibrip etwliwCiw~, hwm~wl.l.lbu dq ~ 2 u 
dq= 2-3,5 mriwliwq6p hwmp~Cibrip hwliwri: 

~wmp~wLlnriLl_w6 ~bCiuwhmlimu grin11, hwriliwribgLl_w6 pwCin11 
oriqwCiCibrinLl, HPY-0,5 libEbCiwJp [!Ci11qri~liwCi LWJCimJ}JmCi[! nrinzbLm hw
liwri 11mriu bCi pbriLlbL u~wLl_wnw~wJpCi u wt.flubwClu oriqwCiCibripg ~bCi
uwhmlimup liwuCip~Cibrip J}npwp hbmwq6p hwLl_wuwrimliCibf'I[! [9]. 
u~wLl_wnw~wJpCi oriqwCip 11bll1 mli' 

g eK,,x + j 
y(x)= - 2K2v,2 , (4.24) 

" II 
wt.flubwClu oriqwCip 11bll1Emli' 

y(x)=-
1 

lncos{JK,,g[harctg( f&v11 sina)-
K,, Kng fg 

K,,x J ]} j - e - --In g · 
2 2 . K11 V0 cos a K,, g + K,,V11 sin a 

(4.25) 

UmwgLl_w6 (4.24) u (4.25) wrimwhwJlllm!}JmCiCibf'I[! hCiwriwLlnrim
J}JmCi bCi mLlbL hwzLlwri~bLm ~bCiuwhmlimup J}npwp hbnwLlnrimJ}JmCi
Cibf'I[! u libEbCiwJP griliwCi [!Cillqri~liwCi LWJCimJ}JmCi[!' 

B = 2(L +!)= 2( L +d +% J.- (4.26) 

(4.24), (4.25) u (4.26) wrimwhwJmm!}JmCiCibrimli Kn-[! wnwqwu

lllWJPCi qnri6w~pgCi t ( K11 = K1y Fu I mg), Kr[!' 011p 11pliw11rim!}JWCi 

qnri6w~pg[!, r - Ci' 011p mbuw~wriwri ~zpn[!, F.,-[!· liwuCip~p lllf'lnJb~-
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gflwJfl uwl.Jbpbul} · wpwq.mpJwu mri.ri.mpJwuCi mririwhwiwg hwrpm
?JWU 4,pw, Vo - u· Ljbuuwhnulmufl uwuuflltfl ul.jqpCiwl.jwu wpwq.mpjntu[! 
pwunrt orq.wuflg Ufnlt4.btm UJWhflG, L - [!. pwOnri. oriq.wuflg uwuGfll.Jfl 
pnibLm hbnwi.tnrmpJntCi[!, d - G' pwunri oriq.wCifl tnpwliwqf16(1, a - u· 
ubpbuwjfl Lj_pW tnbf'lWl)flijWO bpl.jm pwunf'l OflQ.WUUbflfl Ufl2L. pwgwll(!: 

Sbuwl.jwCi hbtnwqnuimpJmuubrtig uuiwg4,wo uit.!JwLCibp[! huwrw-
4.nrmpJmCi bu uilfbL opJblttnfl4.nrbu hwubliwl.JlbL LjbuuipnGwtunLJu 
ul.jwlfurnwt.iwiflu L. wijlubwol.. orq.wGGbrti wztuwuiwGpfl npwl.j[! lfbGuw
hnulmu gpbtm. tiGiUJbu uwL. Liwnmg4,w6pwJflu tlbnwlJlntumuCibnfl 
pCimJpfl l}utnrimpiwu L.. q.fluiwijlnpobpfl oti2ui Ljwquwl.jbpuiuwu hwuwp: 
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lJ/1. 421. Ulfwbwdl o{IQwuubrmlf l;bUuwhnuJnwfl g{11lwu hwljwuwf1w
/Wt/m1p;wu l/1nt/injump;m(j(j [JUU1 f!Uf)Qf1l/UWU fWJUnLfJJWU, l;wjuljw<f 
qf1wum1wllbU1f1Wl;wu l;wqllflg · d9 -/I, bf1p Junuwlfmp;muo · w = 57-64%-fl, 
g{11lwu unf11lwu · Oo= 3 U7/hw-fl, l;wnmgl/w<fpw;flu l/1nl/1njump;muubf1 /bU 
l/WU1Wf1lf bf.' 
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OtuMbpUWLW94W6 HPY-0,5 llbpbOwJfl Wf1UlW'lf1WltW0 tflnpowp
LtmllObfl[! 4wmwr4.bL bO WJqbqflObq.nrowLtwCi q.fluiwhbl.Jlwqnl.JlwlfwCi 
flCiuuifluimmti lJbpow4,wCifl uiCiuibumpJmCimll: 

Q.flU1wlJmpobrfl uit.!JwLCibp[! L. hw4,wuwflWiwtflmpJwO tflmf1ntum
pJwCi tnnl.jnuwJtiCi wptnwhwJtnnLpJmCiCibrO [!UU1 [!Ci11q.pl.Jllwu LWJCimpJwG 
4brwo4bL bu q.rw~ti4Cibrfl (opf1Ciw4· Cil.J. 4.21), nrnCig 4,bpLm6mp1mCi[l 
gnljg t tn~bL, nfl l.Jl:;Ciuwhmllmufl gpiJw[j hwijWUWflWj_WtflnLpJWCi 4.flW 
hMuwt.iwumo wq11mll bCi LJbCiuwhmllmufl ~pwltgflnu l.Jwqll[!. tunOw4,m
PJnLCil}, gpuwu unrllwG u tummpJnLOff. 

Q.pw:J>fl4Cibrfl 4.rw zuirfltuitwo llwl.Jbpbul} gm1g t tnwLflu LWJGw
LJwCi mrv1ntpiwllp Ljbuuwhnulmufl gpllwG wCihwqwuwrwiwijlmp1wCi 
±25%-fl uwhllwCiCibp[!: 

Q.fluiwlJlnrobrfl wr11imGpGbrfl pwqllwpfl4. q.rw~flltCibrfl 4.brLm
ompJmO[! QnLJ9 t tn4_bL, Ofl QflllWCi wCihwLj_WUWflWj_WtflmpjntCi[!, hwtnlfw
Ujbu llfl2flu uwumll' wnw4.bL pwCiwl.JmpJntG[!, pwgwuir4,mll t CirwCinq, 
nr brl.Jm opq.wCiGbpfl wztuwuiwGpfl ctwllwuwlt pflwltCibrfl UJtntnllwCi flGi
np /31 ... /32 wuLJ1wCi uwhllwCiGbpmll UJWflwptnwOJmpfl llwuOflltCibpl} 9flfli 
opq.wGCibpflg UJnlt4,mll m flpwp hbui tuwiwoL.tJ.w6 pwijli.J.mll bCi 11wztnfl 
llwltbrbuflu (Cilt. 4.22): U1uflupu tuwiwoL.Lj_w6 hwui4,w6mll UfWflWfltnw
GJmpfl pwuwlfmpJmCiCi w4bLl1 zwtn t LflGnul, pwCi llCiwgw6 llwubrmll: 
Um bpL.mJp[! UfWpqwpwubLm L. i.J.bpwgllwu 6f1zui tm6mll q.uiubLm 
hwllwp puCiwrlt4bL bu HPY-0,5 UJWflWfltnWCiJmpwgwCi llbpbCiwJfl pwunri 
opq.wCiubrfl L. octwu11wlt uwrpwtlnrmllubrfl Ltuinmgqw6p[!, ijlntuw11wro 
'lflflECi m wztuwtnwu,pfl ulfqpmG1m: U1CimhbtnL., pwqllwuiwppbpwlt tfln11-
ow11LtmllCibpfl hflllwu 4.11w wnw2w11Lt4.bL t pwCinrt opq.wCiGbpfl UfWhUfw
Gfli UJWl.llJwCifl 4.b112Gwllwubr[! (Cilt. 4.23p) bpltwpwgCibL brltm orq.wG
Cibrfl 2r2wq.6mt, pwJ9 ni pb wupnri2 h1.4 pwpopmp1wup, WJL C ltbtnflg 
ulfuwo UJbtn,p t h1.4 pwpopmp1mCiCibp[! uwp4,bCi flCii-nfl y wCiLt1wCi uiwl.j: 

;b 

l.Jl;. 4.22.HP .v -0, 5 ubpbUw;fl w2/uwU1wupw;flu qn{10'f!upwgfl flf1wl;wu ujubllwu: 
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'1wztnw1tiu lfinrllwr4nuJUbrfl hwowr (lutnrt.lbt t UJWtnJwufl t.lbr-
2wt.tnrmp1wu grliwG nu111wtnmGbrfl brbe ll1Wflpbrw4. y,=15°, y

2
=Jo0, 

y3=45°: U1uf1GeG, hwliwu.iwtnwutuwGwpwr, UjWtnJwGfl zwrmGw4mp1mG
GbrG wlfiubGbrflG [lGflq.r4mli bG 13w 1 = 48°, 13w 2= 22°, Pw 

3
= 15°: 

p/ 
uft. 4.23 PwunfJ of1qwuubf1/1 /1f7wftwu (w) u ouwl/lnfump;muubf1/1g hbum 
(p) i/wnmgtfw<fpw;/10 u/ubtlwubf1{}: 

. . 

all
. t 

'·t ' <_ -~- ·' 

• • •• • •• •• •• 

uft. 4.24. =iwupw;/lu U/W{1W[1tnwu;mpbf1 g{1flfJ HPY-0,5-/1 pwunfJ 
Of1Qwuubf1/1 t/b(1wi/wnmgtfw<f tnbUplJ (bf1ftm uftwt/wnwftubf1/1 
i/bfitn{1numi.J tnb1wftw;t/w<f t m11wmm uwf1pf!): 

qfltnwlfinrol:irfl wr111mGpGbrti q.rw~ti4w4wO 011tiuw1_wlflmp1mu
Gbr[l pbrt.lwo l:iG Glj. 4.25-mli, nrnGg t.lb11Lm6mp1mG[l gnLJg t tnt.lbL, np 
wnw2wr4t.lw6 oL.wljlntump1mGGbrflg hbtnn gpliwG hwt.lwuwriwtwlflm
PJmfi[l pwrb1w1N.bt t pn1nr tnwrpbrw4Gbrmli, hwtn4w1.4bu, bpp y=I5°, 
pn1nr tunGwt.lmpJmGGl:irfl' W=25-60 %, hwliwr: libGuwhmlimuti gpliwG 
wobGwLwt.lwq.nLJG hwtJ.wuw11w1.wlflmp1mucf 5=8%, bpp tunuwitmp1mucf 
W= 40-50 %, fluLt y=I5°: liliwG Wfl~JmGp (&=IO%) t ULnwgitb1 Gwli, bpp 
tunGwtj_mpJmGr:f W= 35-40 %, y=l5 : 
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uft. 4.25. Ul/lubwou Of1QWUUb[1flt/ ftbUuwhnuJnwfl g{1i.Jwu hwtfw
UWf1WfWl/lfllf}JWU l/lnl/ln/ump;muu {}Utn {}UfJQf1i/i.Jwu 1w;ump;wu, 
ftwtutfw<f /unuwt/mp;mu/lg (W}, nu71]wtnm uwf1pbf1/1 wuft;muflg (y), 
bf1p Qf1Wum1wobtnf1wftwu [/wqi.J[J · dq= 2-6 lfi.J, g{1i.Jwu un{1i.Jwu · Oo= 
1500 ftq/hw, pflwqub(1[J <fw<f[/t/w<f bU 45°-/1 UJUi/JWU tnwft U/fl/]U/Wtnb 

P/1Pb!]ubf1nif: 

UJUUJflun4, q.fllilwtflnr6brfl WflflJmGpCibpfl t.l.b11Lm6mp1mG[! hflliGw
t.1.nrnul t, nr HPY-0,5 libQbCiWJfl t.l.brw4wnmgt.lw6 pwCin11 opq.wGGbpntJ. 
~buuwhmlinw grb1m hwt.l.wuwriw1.wtflmpJmGCi wq.pntnbtuGti4w4wG 
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U1whwu2ubnm.l GnntlwJpCi {± 25 %) tlmn U1whhLm hwtlwn wCihpwctb2lll t, 
nfl W = 35-50 %, dq = 2-6 litl, y = 15°: UJU 'lbll!Pnlll [}Ulll [}Ul)q.fll.jliw(i LWJ
CimpJWU wCihwt.1.wuwrwtwtflmp1mu[}· 8 = 8 -10%, pul.j libpbCiwJp C!Ci11-
q.rl.jmli1:f B=7-8 li: 

~t.lbrwt.iwnmgt.lw6 L. t.lbnw4wnmgi.lw6 pwun11 opq.wGCibrnt.l HPY-
0,5 libpbCiwJp hwlibliwlllwl.jwCi 2whwq.nr6wl.jwCi gmgwCip2CibnC! hwulllw
lllnt.tl bu l.jwlllWf14W6 t.lbnwtflntuliwCi L. mCipi.lbpUWLwgliwCi w2f\lwlllwCip
Cibflp Wfll)JnLUWt.lblllnLPJnLU[!: 

8pl.jLwJrG WfllllWllfln11wljwCimpJmCiC! g[bpwl.jwnmgl{w6 gpnri. 
libpbCiWJP hwliW(l Ulllwgi.lbL t W 9t4 ~ 0,882 Lil/ct, W9 t4 = 0,584 hw/ct, pul.j 
l{bnwt.iwnmgl{w6 libpbCiwJr hwliwr W94 = 1, 154 Lil/ct, W94 = 0,808 hw/ct: 

1brpwtflntuw1ru ctwliwCiwl.jp tlbl.j ctwlli.lw llwpmri w2fllwlllwCipp 
WfllllW/l(lnl'\wl.jwCimpJmCiCi UlllWgi.lbL t. Wd14 = ~.062 Lil/ct, Wdt4 = 1,364 
hw/ct, pul.j t.lbpwl.jwnmgt.lw6 tlbpbCiwJr hwllwr Wd4=4,261 Lil/ct, Wd4 = 
2 983 hw/ct: 
' u2tuwlilwCi12w1ru [!Cipwgpubrp q.n116wl.jpg[! !Llbnwt.iwnmgi.lw6 L. 

t.lbpwl.jwnmgi.tw6 libpbCiwubrp hwliwp hwliwUJWlllwutuwGwpwn 
utnwgi.lbL t Kwm4=0,60, Kwe4=0,44, mbfllCinLnq.pwl.jwCi UUjWUwpl.jliwG 
q.np6wl.jpg[}· K,,,!4=0,45, K,,,~=0,64, lllbf\lCinLnqpwl.jwCi q.nf16(}Cipwgp 
hmuWLPnLPJWU q.np6wlJpg[! K.,,ht4=0,44, K,,,h4=0, 70, K1nu14=0,48, 

K =O 52 2whwq.np6wl.jwCi hmuwLrmpJwCi qnr6wl.jpg[!· K2h14=0,75, 
IJ1UL( ' ' 

K2h4=0,79: 
'-lwnbLPJ?P mbuwl.jwpwr 6wf\Ju[! hwliwU1wlllwutuwuwpwfl l.jwqlibL 

t. rU1!4=27 l.jq/hw, f1n4=12 l.jq/hw: 
UJUlllpUni.l. UlllWgi.lw6 Wfll)Jnt.CipCibp[! hWUlllWlllnt.li bCi, Ofl HPY-0,5 

libj?bCiwJni.t. hwCipWJpCi UIWflWfllllWliJmpbflpg pwgr. nLl'\l'\WlllnL UWflPP 
lllbl'\W'lflnt.lini.l l.jwrbLP t hw2nl'\nLPJWlip gnbL CiwL. n11n2wljp ~pqpl.jw
libfuwGpl.jwl.jwCi gmgwup2ubp mubgnri. l.jbCiuwhmlimu: 

4. 5 . 5. Qmlwf]pwg{1/11 hwf1pwl/WJf1WJ/10 tllipbUwulif1/1 hwf1tlW{11igm tltJ 
[, mu/11/li{1UWfW9nLU[! uw[, p/ipntpjnLUUli{1nLt} W2/IJWtnlifnL 
hwtlw(1 

Onq.wuwl.jwG uiwrwrmwGJmpbfl QflbLnL hwliwp q.n1mp1mG 
mGbgnl'\ hwflpWLl.WJflWJPLI IlPT-10, IlPT-16, PT0-4, POY-6 libpbGw
libptJg pwgp, lipGtL. 20° pbpmpJwlip LWG2brr Llrw grbLm hwliwr 
WfllllW'lllt.lmtl t POC-3 libpb(iw(i: 

Uw4wJG pbpmpJmCiGbrmli w2tuwmbLru Ghr4w1wgi.lw6 pnLnfl 
libpbGwCibpp (WJ'l pi.lmli POC-3-C!) pwtflpmli Lgi.lw6 q.nliwri.pC! uwhmli t 
'lbUJp GhpJ?L., umbq6hLn4 qwGq.Llw6p lib6 f\llllnt.pJmG L. lipwlJnl'l.liwGp 
pwpor LP9P.· nrr UjWlll!'.iwnmt tflnppwGnul t gptlwG hwLl.wuwrw-
twlflnLpJnt.U[}: 
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8nuwG hwl{wUL.U(lW!wtflmpJmliu tflnpnwGnu.l t GwL. w1G 11bU1Pmtl. 
bpp qwCiq.Ll.w6u gnnl'\ opq.wGGbrpG t uwmmgi.lmu wGhwi.twuwnw!wtfl : 
'l(lW UIWllle'.iwn(j WJU t, np pwpOp!nt.l LgCibLPU pwtflpp l.jbGlllpnumli 
qnliWl'\PP qwGq.Ll.w6Q LrGmu t pwpon. pul.j lJnl'\bflp linlll · hwtlbuwmw
pwn gwon: ICJwtfl_pp l.jbulllpnuwl.jwu tlwumli l.jmmwlji.lw6 tlb6 
pw11opmp1wup qwuq.Ll.w6G wuhwll.wuwpw!W~ t tflLLl.nlll gpnq opq.wu
ubnp i.trw L. pw2tumtlC! LrCimtl t wGhwl{wuwnw!wtfl: 

8ptlwG wuhwi.twuWflW!Wtflnt.pJnt.G[) GLl.wqwq.nl}Gp hwugGbLnt. 
hwuwr wnw2wpl.jl{bL t q.ntlWl'\PWQflP!Obpp pwtflpnlll lllbf1w11rbL 
hwlllml.j tlp2Gwuiwm-hwi.twuw11bgun11 hwpliwpwup (Cil.j . 4.26) [17] 
Unw2wpl.jmp1mGubp bu bl'\bL uwL. q.pbpb pnLnr gntJ!Gbpp i.trw w111uirur 
lip2GwU1wlllbp L. hwi.twuwrw!wtfl tlwlllmgnri. 2Gbl.jubp mb11w11rbLm 
Ll.bpwpbpJWL: 

lA;. 4.26. U/1puwu;wtnnl/ qntlwf]pwg{1/11/11JUflhwumf1 tnliupo: 

SbuwljwG L. q.pmwtflnnoGwljwG hbmwqnmwl.jwG w2tuwmwGp
Gbrr wr111mupGhrr hpliwu Llrw C'.izmi.tbL bG ur2Gwuiwmp 4wnm9-
l{w6pw1rG L. 2whwq.nrowl.jwu uiwrwtlblllpbp[!: 

0LGpi.lbflUWLWQt.lW6 q.nUWl'\PW9flrm tltJGtL. 20° pbpmpJmGGbpp 
Llrw GnntlwL w2tuwmwgCibLm hwtlwn wnw2w1144mli bG hbmL.JWL 
tS2llli.lw6 UjWpwtlbmflbp[!. 

- pwlflpnul lllbl'\W4WJLl.w6 hwGni.lp UWflP[I (tlp2Gwuiwm-hwi.twuw
pwgmgrtC!) hwmwljp Gl.jwmliwtlp Ujbmp t mCibGw 35 utl pwgwlj, 
pwlfl_pp 1..4wmbrp tlnm' 55 uli: Uwr.Pr 11rren l.jwpq.wll.nrt.lmli t tlPCi!L. 1 O 
utl-p uwhliwGGbpmtl, 

- wGpLl.Gbrr hbnwL1.nrmp1mGC! (1-nTY-4) 1800 tlli-pg hwugi.tw6 t 
litJG! L. 2350 llu-r. 
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-pwl)lpjl mbriwl.JWJUWU pWflOflnLPJnLU[! 1160 liu-jlg '12bgl{w6 t 
utiuil.t 840 uu-ti. 

- UUlWUf'lWflUl, hwl{WUWflWiWL)l f>WJLnl{ 2ublj[1 l)lntuwritiul{wo t 
l)lmfrntuwljwu f>WJL'1 2ubl.jnl{ l.t WJLU: 

q.tiuiwlfrnriobri'1 Wflf'lJmupubfl[! gmrn bu ml{bL. nri l)lnriowri4t.lnri 
(hwt.lwuwriwgunri uwripnt.l) q.nuwripwgf1'1iUbfl[! (POCY-2-4 Lt 1-nTY-4) 
[IUUl w2tuwmwue'1 nriwl.Jti Lt hjluuwljwu 2whwq.nri6wl11btuuj1l.jwljwu 
gmgwuj12ubf1'1 q.briwqwugmu bu hwlibliwl11t.lnri ni l{briwl.jwnmgt.lw6 
q.nuwripwgri'1i ubritiu: 

q.riw.1>'14ubri'1g (ul.j. 4.27) bril.tmu t. nri pwribl)lntul{wo Lt mujlt.lbri
uwlwgl{wo ubpbuwubfl'1 w2tuwmwupj1 ctwuwuwl.j l)lneriwumu t griuwu 
wuhwl{WUWflWiWL)lnLpjnLU[I Lt libowumu UflWUg (!Uf'lq.fll.jliwu wztuw
mwupwJpU LWJUnLPJnLU(!, nfl[I pbflnLU t WflUlWrlflnriwl.jwumpjWU 
pWflOflWgliwu: 

&~---.--~-.-~--.~~-...--~--.-~---.~~___.., 

60 
M' 

Z5~~~m~~&~~ 

1.J[/. 4.27. Qntlwf]p/1 9f1UWU wuhwt/WUW{IWfWt/lnt{JjWU pwzfutlwu 
q{lw.fJflltu [!Utn f!Uf]Q{ll/tlwfi fWJUnL{JjWU: 

Cljlmwl)lnrobr'1 wr111mupubf1[! gmig bu ml{bL, nr wnw2wriljl{nri 
uwrpnl{ Ljwhwl{nrl{wo 1-nTY-4 q.nuwripwgr'1~'1 w2tuwmwpuw1tiu 
owtuumuubflU '12umli bu 13-23%-nl{, nrjlu hWUWUJWUlWutuwu '12umu 
bu uwl.t mririw4'1 owtuubf1[!: 'Tlbuip t hw2l{'1 wnubL uwl.t, nr q.nuwripwitiu 
UJWflWf1LI1WUJmpj1 hwt.lwuwrwiwl)l grimun uzwuwlJwLtinrbu pwriorwg
umu t pbf1f>WU1l{mpJnLU[!: 

Uti2uwlljwm-hwl{wuwriwgmg'1i uwripbf1'1 oq.mwq.nriomuu huw
riwt.lnrimpimu t mwttiu hrwctwrit.lbL tbnuwitiu t.lbrwl)lntumpimuubrnl{ 
hwmml.j POC-3-'1 wuhrwctbzmmpimujlg Lt mutit.lbruwLwgubL hwrpw
l{wlflbf1'1 hwuwr Ciwtuwmbul{wo ubpbuwubf1[!: 
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4. 5 6. l/bliuwhm tfnw/1 Wf1tnW!Jf1Wtlwumtf «juwn/Jm tf-L/l/uf1bgmtf
tfwlif1nufJ> qn{16nfJmp;mlilibf1 [/wmw{lnlJ m lif1t./bf1UWf linf1 
tfbpbliw 

Uu<'.lril.tnrif'lbflti oq.umpiwup Ljbuuwhmlimujl L4WUlflWUUlmliu '1fl 
l)lnpfl tubriq.wUlWflnLPJWUp Lt ujlwctwuwuwlj Ulljjllflwl.jmgwjpU Ujntpbflti 
wnl.jw1mp1wup muti twljwu wnwl{bLnLPJmuubri q.nuwripti uzwl.juwu 
q.nJmpJnLu mubgnri pnLnfl briwuwl.jubf1'1 hwlibuwmmpiwup: Libuuwhm
umu[I hwuwril{mu t pwriori Wflf'lJmuwl{bm Lt tl.JnLnq.jlwl.jwu mbuwl.jbmjlg 
liwpmfl Oflq.WOwl.jwu UjWflWflUlWUjnLp' LWt.l WflU1WhWJUll{W6 Cibf1q.nf1-
6mpjwlip: 

~wliwUJwmwutuwu hbmwqnmmpimuubri'1 hpuwu l{riw 62mt.lhL bu 
.l>briubuuiwgl{wo q.nuwrip'1 hbui orimn tuwnuhLnL LWl{wq.nljCi pwuwl.jm
pjnLU[! (20-30%), hmumuwguwu uupwgpmu l)lturibguwu (011wuiriuwu) 
nbctjluubfl[! (2 Ofl(! ubl.j l.jwu wlibu Ofl), tunuwl{mpJwu twt.lwq.nLJu 
uwhuwuubfl[! (70-75%): Uwljwiu Ljbuuwhmumu UJWUlflWUlllbtm q.nrion
rimpimuubfl[! hjluuwl.jwumu l.jwmwrinul bu abnpti q.nriotieubrinl{, 
tiuiUJbu, oritiuwl.j' .l>briubumwgl{wo q.nuwrip'1 hbm orinmjl tuwnumli(!, 
pupbflti '1Wf1UnLU[!, tunuwl{wgmU[!, O'lWUlflUWU UL4WU1Wljnl{ pupbflti 
l)lturibgmuu. nri11hr'1 hbnwgmli(!, hmlimuwgt.lw6 pupbrti l)lturbgmli(!, 
uwrimun Lt WJLU, hjluuwljwumu l.jwmwrmu bu abnpti q.nrotipubrnl{: 

'---~ •• j,1 

l.Jf/. 4.28. l./liuuwhm tlnwfl Wf1LnWfJf1Wtlwum tl ((fuwnunuf-t/l/uflligm t1-
t1wuf1nt tf» qn(IGflf]nL{JjnL {j{jl:if1 f/Wlf1W(lflf] nL uflt/li{IUWf tflipliUWJ/1 
[JUf]hWUnt{I tnliupo: 

Ubr LJnriutig u2wl.jl{bL t MT3-82 mrwl.jmnrti t.lrw l.jwtul{nri nnmn
flWJjlO pwunri orq.wunl{ mujll{bflUWL ubpbuw (ul.j. 4.28), n[l[! LjWUlWflnLU 
t bpbp q.nrionrimpJmu· .l>brubumwgl{wo q.nuwrip'1 m orinmjl tuwnumu, 
nri11brtiu 011wmriuwu uUJwmwl.Jm.I. pupbf1'1 uwl.Jbribuwitiu zbrimti l)lturib
gmu Lt hmumuwgt.lw6 UjWlllflWUllljl plipbpjl j?WU'lnLU nL UWU[lWgmu: 
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UbQbCiwCi CwhnuliwCip «Uq.rmull.lwuwri4nul» PPQ lllnhllwjpCi wCiwuCiw
lllwhw4wCi lllUlllbumpJWCi 4bCiuwhmllmup ll.IWlll(1WUlllllwCi lllbrtwllw
umll hw2nrimpjwllp wCigbL t W(1lllW'll1W4WCi lfln11llw114mllCib(1[!: 

Ub2buw1r pwunri 011q.wCi[! zwridmllCi ulllwCimll t hr11rm2w11dr!PQ. 
pu4 LJ.b112pCiu'U1(1W4llln(1p JnLl"lP lllnllll.IPQ: UJCi Pl1 4wnmgLJ.w62nLJ. ll.IW("lq t 
L. zwhwq.n(16nLll[! hWUW(1W4: lJ("IW 4wnmglJ.W6QWJpCi ll.IW(1Wllblll(1b(1p 
npnzllwCi L. 2whwq.n116w4wCi nbdpllCib("lp 6zllltlwCi hwllw11 4wlllw(1LlbL bCi 
U1buw4wCi L. lfln11llw11w11w4wCi tun11 hblllwqnlllmpJmCiCibp [25, 96]: 

UbQbCiwJp pwCinri opq.wCi[! hnppqnCiw4wCi wnwCig2nLl llwlllCiwlJ.n11 
nnlllnp t: UJCi pnLJL t lllWLPU 011r lllpllwCi Cill.1Wlllw4nll pllpp llw4bribuwJpCi 
zbplll[! lfltupbgCibLPLI n1111bppCi !Ll.CiwubL: rlnllln("ICi wztuwlllmll t 
UlllPl.l.lnriw4wCi ll.lllllllllwCi u4qpmCi2nlJ., n("I[! hCiwpwLJ.n11mpJmCi t lllWLPU 
q.nllwrtPP m 6rtnlllp pCilllbCiupLl tuwnCillwCi, lfltupbgllwCi L. hmllmuwgLJ.w6 
pllpbpp QwCi11tlwCi m tlwCipwgllwCi q.np6nrimpJmCiCib(1[! 4WlllWPbL pwpllp 
npw4nll: UJ'l u4qpmCi2nLl hCiwpwlJ.np t 11wnCimll 4rCibllwlllp4w4wCi 
gmQ!P tlb6mpJnLU[! 4wpq.wLJ.n11bL 2Wlll LWJCi (0-od) uwhllwCiCib11mll' 

A. = wR 
V11 , 

(4.27) 

nplllbrt' w -Ci pllpm4r ll.lllllllllwCi wCi4JmCiwJpCi wpwq.mpJmCiCi t, R-[!· 
lfltuPP! llwlllp bp4wpmp1mCi[!' hwzLJ.w6 ll.lllllllllwCi wnwCigQpg, v~-u· 
wq.pbq.wlllp wpwq.mpJmCi[!: 

UbQbUWJP 4wpL.np 4pCibllwlllp4w4wCi pCimpwq.pp[! Cibp4wJwglJ.bL t 
pwCinrt opq.wCip zwpdtlUJCi hwLJ.wuw11mllCibpnlJ.' 

x = R( ~ ± cos(J}( J} 
y = R(l - sin(J}( ), 

(4.28) 

nplllbrt" t - Ci wt wCi4JWCi lllW4 pwCinri 011q.wCip ll.lllllllllwCi dwtlwCiw4Ci t: 
=iwLJ.wuwpmllCibpp (4.28) Llb11Lm6mpJnLCi[! gmJQ t lllLlbL. np pwCinri 

opq.wCip hblllwq.6p LJ.pw wq11bgmpJmCi mCip llpwJCi A. = wR I V11 llb6m-

PJnLU[!, np[! L. pCimpwq.pmll t w2tuwlllwCi2r nbdpll[!: tpb A. ~ 1, Wll.IW 
hblllwq.p6[! Cib114wJU1gCimll t 4wp6wgLJ.w6 gr4Lnr11 L. WJ'l 11bll12mll 
qwCiqLJ.w6[! lflttJpbglJ.mtl t: npQWU A.-Ci lflnQp t, WJUQWCi pmJL t 
lflttJpbgtlwCi q.n(16[!Cipwg[! L. hw4wnw4[!: npQWCi WJU llnlllbCimtl t A.= 1 
ll.IWJllwCipCi, lfltupbgtlwCi q.np6[!CipwgCi pCilllbCiuplJ.wCimll t: A. > 1 ll.IWJllwCip 
11bll.l2mll lllbrtr mCip llbQbCiwJr lflturir! llwlllp hblllwq.6p oriw4wLJ.npmll' 
q.n(16[!CipwgCi wulllp6wuwpwp LJ.bpwlflntull.mll t tuwnCillwCi, n112wCi A.-Ci 
tlb6wCimll t, WJCiQwCi pwpllpwCimll t q.nllwripr m 6rtnlllp tuwnCillwCi 
WUlllplSWU[!: 
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4bCiuwhmllmup it1turbgllwCi hwllwfl tlwlllp wCih11wdbzlll pwgw11-
eiw4 W("IWQ.nLPJnLU[! 0/p) UlllUIQLlbL t (4.28) hwLJ.wuwpmllCibpp 

11r~bpbCigmllpg. 

VP= v
11
J A.2 ±2A.sin(J}(+1 : (4.29) 

Qulll (4.29)-p, tuwnGLlnri qwCiq.Ll.w6p llb2 lllllCibLPU llwlllp 
pwgwpllw4 wpwq.mpJnL(i(i p2Gmll t, pu4 hblllwq.wJmll' pwpllpwCimll: 
UJu oppCiw!wlflmpJmCi(i wGhflwdbzlll t, n11ll.lbuqp uwhtlUJCiwqwlllLlbCi 
lfltu11bgllwCi m tuUJnCitlw(i q.n116nrimpJmCiCibp[! L. [!Ulll(1Ll.bCi hwllWl.l.IW
lllWutuwCi hwzLlwri4wJpG UIWPWllblllpbp, npnCiQ hCiwpwlJ.npmpJmCi 
4lllwCi llbQbCiwJp w2tuwmwCiQCi ppw4wCiwgCibL 4bCiuwhmllmup 
WplllW'll1nLPJWCi ll1Whw(i2(ib11p(i hwllWl.l.IWlllWUtuwCi: 

UbQbUWJp 4wnmgLJ.w6{1WJPU ll.IWPWllblllpb("I[! L. zwhwq.np6w4wCi 
nbdpllCib("I[! hptlCiwLJ.nribLnL hwtlwp 4U1pL.np ll.IW(1Wllblll(1 t hwCi11puwCimll 
llwlllmgllwCi llb6mpJmCio; 

Uwlllp llwlllmgmll[! n11nzLJ.mll t hblllL.JWL hWJlllCip wplllwhwJ-
lllnLpJwllp' 

2ffR 
S=-, 

A.Z 
(4.30) 

nplllbrt · Z-[! llwlllCibpp ppLJ.G t ptlpm4r LJ.pw CimJCi hwppmpJwCi llb2: 
4pCibllwlllp4w4wCi gmgr!P [!CilllpmpJwCi dwllwCiw4 hwzllr t 

wnCilJ.bL CiwL. !llzw4LJ.w6 pllpp4Cib(1p pw(lllpmpJmCi[!' hp hblllL.JWL hWJlllCip 
wplllwhWJlllmpJwllp' 

A.- "( J+J: 
- Z arccos 1 - ~ 

(4.31) 

Qum hwzLJ.wp4Cib(1p w11111mCi2Cibpp, ll.lblllQ t [!CilllpbL wJCi 
pwCiwllL.[!, n11Ci Wll.lwhnll.mll t 4pCibtlwlllp4w4wCi gmQP!P CiLJ.wqwq.mJCi 
wpdbQ[!: 

=imllmuwgynn gwCiqyw6b tuwnCib}-Lbhmh}h 2W[!dllwCi l!w1mCim-
~1mCi(!: Sbuw4wCi hblllwqnlllmpJnLCiCibpnLl hptlCiwlJ.nplJ.bL t llbQbCiwJp 
llbtuwCip4w4wCi hwllw4wpq.p 4WJmCimpJwCi ll.IWJllWCi[!: UJ'l Cill.IWlllW4nLl 
tuwnCir!-lfltuPP!P zwpdllwCi opbCiQP pwgwhwJlllllwCi hwllwp oq.llllJ.bL bCiQ 

Lwq.11wCidp b11411n1111 4wriq.r hwLJ.wuw11mllpg [25]. 

(4.32) 
dt aq, aq; 
.!!_( ar)- ar = o,, 

nplllbrt' T-Ci hwllw4w11q.p 4pCiblllp'-1 tCib("lq.pwCi t, q;-Ci' [!Ci11hwCipwgLJ.w6 
4no1111rCiwlll[!, O; - u· i-f1'l 4nop11pOwlllpCi hwllwll.lwlllwutuwCi [!Ci11hwCi-
11wgLJ.w6 md[!: 
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~blllwqnuul.nri. hwllw~wpq.G mGti llb~ oG11hwGpwgt.l.w6 ~no1111'1-
Gwlll· \JI wG~JmG, mulllf1 ~mGbGwGp 2wpdllwG llb~ hwijwuwpmll, n11'1 
LnL6mllml. ~pwgwhWJlllt.l.'1 t1ltuf1'1~-tuw11Gf1~'1 oG~wgpf1 tunflnL~JWG 
ttinttintum~JnLG[], WfllllWhWJlllt.l.w6 \JI wG~JWG dwllwGw~tig ~wtut.1.w6 
opf1Gw~wttim~Jwllp: uwtuwl4bu oG11mGLl.bL t, np 6wGpm~JWG md[], 
~llpm~ti hwllbllwlllm~Jwllp, wGG2wG t L. hwllw~wpq.'1 6wGpm~JwG 
~bGlllpnGo hwlloG~GnLll t ~llpm~ti L4llllllllwG ~bGUlpnGf1G: nLl'll'l.WClf1q. y
Gbpf1 wnwGgpG mri.ri.bLnt.I. ~tlpm~ti 6wGpm~JWG ~bGUlpnGtig 11bl4'1 Ll.bfl, 
tiu~ x-bf1'1 wnwGgpo· 2w11dllwG mri.ri.m~Jwllp, w~nuti hwlllw~nt.I. (G~. 
4.29), ~npnzbGp hwllw~wpq.f1 ~f1Gblllf1~ tGbpq.f1wG 6wGpm~JwG ~bGlll
pnGf1 lllbl'l.wttintullwG 2wpdllwG hwt.1.wuwpmllGb11'1 oq.Gm~Jwllp' 

X; = V,/-ln[sin(1,110 +1,11)-sin1,11ol} 

Y; = R + ln[cos1,110 - cos(1,110 +1,11 )]: 
(4.33) 

14 

)( 

ul/. 4.29. <1J/u11/1/./1 2w17dtfw{j hwlfwuw17mtllili17f1 f/wqtltfw{j hw2lfw11-
f/w1flli u/ubtlw: 

5wGpm~JwG ~bGlllpnGti 2wpdllwG wpwq.m~JWG pwri.w1111'1~Gb110 
~Lf1GbG' 

x.; = V0 .- In. i/t cos(1,110 + 1,11 ),} 

y, =ln1,11sm(1,110 +1,11): 
(4.34) 

npnzbLnt.I. L. Ulbl'l.W'lflbLnt.1.(4.32) hwijwuwptlwG hwtlWL4WlllWUtuwG 
wpdbpGbfl[], n11n2 llw~bllwlllf1~w~wG CIL.wttintum~JmGGbpf1g hbllln 
UlllWgt.l.bL t hblllL.JWL WfllllWhWJlllnL~jnLG[]. 

(ml~+In}i;=Qll': (4.35) 

QG11hwGpwgijw6 mdo (Qljl) n11n2L1.mll t hwllw~wpq.'1 L1.11w wq11nri. 
mdbpflg' 6wGpm~JWG (G), ~llpm~ti oG~wgpf1 tunpwgllwG (Q), Ofl[] 
~'111w11ijmll t qul4wGw~'1 ~wll Lflwgmgfl~ pb11'1 llf12ngnt.I.. pwGnri. opq.wGti 

- - -
11'1llw1111m~JWG (P), '111 pwri.w1111'1~Gbpnt.I.' T + N = P L. pwGnri. opq.wGti 
UlllllllllwG (Tu): 
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\ 
QG11hwGpwgL1.w6 mdf1 n11n2llwG GL4Wlllw~nt.I. oq.lllt.l.bL bGp 

hGw11wL1.n11 Ulbri.wttintum~JmGGbpf1 w2tuwlllwG2'1 hwijwuwpmllf1g: 
U2tuwlllwGpo ~WlllWflt.l.mll t hwllw~wpq.'1 L1.11w wq11nri. Wfllllwpf1G 

mdbpf1g, n11'1 hwijwuwpmllo ~L'1G'1' Molf/ = QVFdVF, nplllbri.' M - o 

hwllw~wpq.'1 Ll.flw wq11nri. mdbpf1g ~wqlllj_w6 q.mtlWflWJf1G llnllbGlllG t' 
bpwuwGw~ti UlllllllllwG w11wGgpf1 G~wlllllwtlp: 

~wllw<lwJG G~. 4.29-'1' 

M =(Tu -TXR-1,, sin(1,110 +1,11-wt )]+Nin cos(1,110 +1,11-wt )

- GI,, sin(1,110 + 1,11 )-QI: 

UJmu ~nri.llf1g' 

N = P sin{p +wt- 90° )= -P cos(JJ +wt), 

T = P sin(fJ +wt), 

nplllbri.' /3 - G gf1~Ln'111'12n2wttinri.'1 ~wqllw6 wG~JmGG t x- bf1'1 w11wGgpf1 
hblll: UJG n11n2L1.mll t gf1~Ln'111'1 hwlj_wuwpmllGbpnt.I.. 

x : ~/ + ~" cos wt, } 
y- R,,smwt + Y;. 

y, = H - I,, cos(1,110 + 1,11 ), 

tg/3 = dy = lni/tsin(1,110 +1,11)-Rnwcoswt: 
dx V0 - wRn sin wt 

TuRn = 10w: 
~nri.llf1g, t1ltuf1'1~ 11nlllnf1'1 UlllllllllwG 

(4.36) 

(4.37) 

(4.39) 
wGhpwdbzlll 

T= 75N 
Rnw' 
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(ml: +In )i/ = 

{
75N p . [ lnrif'sin(f//0 +'lf)-Rn(J)COS(J)I]} 

= --- sm (I)/ + arctg x 
Rn OJ fTo - OJRn sin OJI 

x [R - In sin(f//0 + f// - OJI)]-

[ 
I riJ' sin('lf 0 + f// )- Rn(J) cos (J)I] 

- p cos OJI + arclg n v: D • x 
0 - OJn.n szn OJI 

x In cos('lfo + f// - OJI )-Gin sin('lf 0 + f// )-Q/: (4.40) 

=!wumwml[bL t. nri ~tufl'1!'1 wnwl[bLwqnLJCi ~htlw~rimpJmCiCi 
wnw2wCimtl t lf1tufl'1!'1 tlwm[! qwCiql[w6jl tlb2 tlmCibtm UjWhjlCi, mumjl 

R-o 
tunphmp~ t mril[mtl {J)( = orcsin-- =A [!Ci~mCibL hwumwmmCi, nri'1 

R 

~bl4Qnlll umwgl[mtl t. 
dy (J)Rn cos A _ R - o _ . - = tg/J = , cos OJI - --. Yo - wt - 0 . 
dx (J)Rn sin A - V0 R 

ramn wm 11bL'1 t Ciwli QWCijl np 

f// max =15°,mumjl 2WfldtlwCi hwl[WUW[lnLli[! 4umwCiw hblllliJWL lllbUQ[!. 

(ml~ +In}ii =[~:-Psin(/J+OJl)]x(R - Vtln)-

- P cos(p +OJI Yn( 1- ~2 )-G/n[ sinVf o( 1-~
2

) + COSVfoVI ]-QI : 

uzwCiw4bCiQ. 
7 5 N - p s in(p + (J)/) = o 1, PI,, cos(p + OJI) = o 2 , 
Rn(J) 

Gin sinVfo = 0 3 , Gin COSVfo = O;, 

~UlllWUWUQ' 

(ml~ + In }ii = (o,R - Oi - 0 3 - Ql)- (a-1 + o1 YnVI + (oi; oJ Vf 2 
: (4.41) 

Umwgl[w6 hwl[wuwptlwCi (4.42) pl[wjjlli jlCilllbqrimtljlg' O=O, 
G=200u, n=100 uttnlpnUf, 1n=1,5 tJ, N=2d.nuf, a=20utJ, T=200u, R=30utf, 

r=10ut1: 
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'-IWlllW[ll[W6 LOl:ww4wli hbLOwqnlllnLPJnLliCibfljl WflllJnLCiQCib[llJ 
hwl[wuLnjlwgCimtl bCi , nri pwCinri oriqwCijl pb11l[w6 jlCib[lgj'lwJjl tlnlibCiLnjl li 
oCipwgQjl tunrimpJwCi tl'12li 4w hjlUjbflpnL'14 4wl4: Pbri l[w6 jlCibpgjlwJjl 
lintlbCiLOjl OUjllljltlWL wpdbQIJ UjblllQ t l)Ci~mCibL 5000 U.uli.l.[2: 

'-IWlllW[ll[W6 hblllwqnLOmpjmCiCibrio hjltlQ bCi lllWLPU ~tu11'1!
tuw11Ci'1!'1 Ciwtuwq6liwCi hwtlwri 4WlllWflbL wCihriwdbzlll L4Wflwtlblllflbfl'1 
oCimrimpjmCi, bLCibLnLl 4bCiuwhmlimujl UjWlllflWUlllliwCi lllbtuCinLnqjlw4wCi 
qn[l6[!Cipwgjlg: 

llnlllnow1hCi tlbpbCiw1h lbtuobgCinn tlwmCiboh ~lib hhtlCiwyn(!mtlo: 
3Jb11tlbCilllwgl[w6 qntlwripjl Ii tlwCiriwgl[wa 6rtnmjl jlCimbCiujll[ tuwnCitlwCi 
hwtlwri wCihriwdbzm t. n[lUjbuqjl tlwmjl 6w111'1 hbmwqf16C! L'1Ci'1 
mriwtun'1~'1 oriw4: Cum npmtl, tlwmjl 4nri'1 ~Ii[! UjblllQ t WUjwhnl[jl 
tlw4bribujlg 6rtnmjl pnCimtllJ Ii qwCiql[w6jl tlb2 tlmgCimtl[! : ~wCiql[w6jlg 
~nLflU qWLjlu tlWlll[! UjblllQ t 6rinmwjj1Ci Ii :f>bfltlbCimwgl[w6 qnliwrtpjl 
tlwuCij14Cibrij1Ci pwg pnriCijl: 

cJ>tupbgCinri tlwmjl Ii qwCiql[w6jl ~ntuqnp6nrtmPJWCi 4'1Cibtlwmti-
4wCi ~jlmwp4l[w6 t tuwnCitlwCi Ii lfituribgtlwCi mbuwCi4JmCijlg (Ci4 . 4.30) 
[96]. 

\ 
'\ 

' ...... 

ul/. 4.30. <1Jju{1bgunq tfw1.11f1 /, qwuqlfwof1 tj1njuqn{1onqntf}/WU 
l//1ubtfw1.11f1f/wf/wu hb1.11wqn1.11niµ1wu ujubtfw: 

AB 4np liwllljl A Ii B 4bmbri'1 hblllwqtioo Cibfl4WJWgl[bL t hblllliJWL 
2w11dtlwCi hwl[wuwrinulCibpnl[. 

XA = ~11 .+ r COS (J) I,} 
YA = r smwt, 

xH = V0t + R cos(w t+/J).} 

YH =Rsin((J) t + fJ ) : 

UmpulllflWllljl tlb2 liwmti B OWJPP tllllCibLm 
liw4bribujl l[pw OB 2wnwl[riti hwtlwri C 4bmmli mCibCiQ. 

Ye= R - a= Rsin(wt +fl), 

(4.42) 

(4.43) 

dw liwCiw4 CE 
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R-a 
npmbri.jlg' wt + f3 = arcsin~ : 

l>pbqjl Ujwpwlibmpbpjl hw2l[wr4'1 mbumpJmunul Lrwgmgfl~ 
'lfluw 11pmf}Jmuubpj1 hwu11bu qwLmg tumuwtJibLm hwuwp [!G11mumu bu, 
np 11wuw4'1 (uwmjl) 6WJfl'1 hbmwq6f1 2n2wtJ1nrt(! mri.ri.whwiwg Lflufl 

11w2mti liw4bpbuflu (C 4bm), wJuflupu 

npmbri.flg' 

dx11 = V0 - Rcusin(cut + /3) = 0, 
dt 

( ) 
~(, 1 h , , /3 . 1 . (4 44 i 

sin UJt + f3 = wR = 
2

, 1.u'i cul + = arcsm 2. · '/ 

( 4.44 )-jlg (I)/ = arcs in±-f3 , WJI) l)bUjpmli I = ~ ( arcs in~ - /3 J , ru4 

(4.42)-flg x,. = ~ (arcs in±-/3 J + r cos( arcsin±-/3 J 
y,. = r sin( arcs in±-/3 J 
Ye = R-a, 

xL = ~ ( arcs in±-/3) +R eos( arcs in± J.-
C 4bmmu Oy wnwugpjl hbm CC'-'1 4wqliw6 wG4JnLLIQ 4wflbLf1 t 

npn2bL hbllll..JWL WfllllWhWJlllnLJ}JnLUflg. 

R - a - r sin(arcsin !__ - /3) 
~-~ A. . 

1gx = = ( 1 ) ( 1 J . xc- x, · Reos arcsin
2 

-r cos arcsin ~ -/3 

Uwupwgl[w6 6ri.nm(! ~bplibumwgl[w6 qnliw11.Pf1 qwuql[w6fl ub2 
ubpu pwzbtm UjWJilwuflu 4pwl[wpwpf1, bf}b a wuLumuQ (uWlllQ 
qwuql[w6'1 ub2 umubtm wu4Jmuc!) tf1Gfl. 

a = x - a,, ;::. 90 - <p, npmb11.j1g 

a = x > 90+a0 - <p, 4wu 

1gx > ctg (a - a 0 ), 

npmbri.' <p- u uwmti 2tJiliwu wu4imuu t umpumpwmti u4wmuwup: 
1bmt..wpwp, umwumli bup hbml..JWL hw2l[wp4WJj1u pwuw<'iL.Q. 
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R - a - r sin( arcs in ±-fJ) 
R co.{ on·, ;n j )-r co{ am;nj - fl l > ctg(" - a,, ). ( 

4
· 
45

) 

SbtuunLnqf1w4wG u4wmw nm uubpf1g hflliuwl[npbL bup (4 .45) 
pwuwc'il..fl Ub2 umunll. UjWflWUblllpbpfl hbml..JWL OUjlllflUWL ub6m
pjmuubp[! . R = 30 utl, a= 20 uil, r = 10 uil, A. = 5 - 9: 

UJullltiunl[, (4.45)-flg umwumu bup. 
J- sin(!O - fl) 

( ) > ctg (<p - a 0 ) . (4. 46) 
3- cos 10- fJ 

fl =15 ° 'lbUjpnLU ctg(<p-ao) < 0,5, (<p-a0) < 63 °, a 0< -63 ° +<p, bpb 
Qu11mubL <p = 3S1, wlllw umwumu bup a0~ -28 °: 

0 
PGw4wu t. a 0 c -28 11hU1pm u WUjWhnl[l[mu t qwuql[w6f1 uwhpQ 

liwmfl uw4bpbunl[: 
1bmwqnmmpJnLuubpnl[ hfluuwl[npl[bt t , np tj'lttJpbgunri. uwmfl 

wnwt.lbtwqnLJu o .q.q. wUjwhnt.lbtm hwuwp wuhpwdb2m t. npUjbuqfl 
mbri.w4wiliwu wG4JmLIQ Lflufl a = 25-30 °: 

Uwmjl wupnri.2 bp4WflnLJ}Jw up umpumpwmfl qwuql[w6f1 uw hp u 
WUjWhnt.lbtm hwuwp wuh11wdb2m t , np UflW pnLnr 4bmbpnLu N 
unpliwtfl [., m liwuuf14fl J}nflrnfl pwgwpc'iw4 Vp WflWClnLJ}JWU ilf12L. 
wu4Jmu[! · S° > <p (u4. 4 .31): 

ul1- 4 .31. Uwmfl o/AIJ hfltluwlfn17bfnt hw2lfw17f/w1flu ufubtlw: 

Cum u4. 4.31-fl , ulilwumli bup. 
;: r cos «JI 

rg-,, = ( ' ' ) : r sin cut - R sin" wt - cos· wt 
(4.41) 
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t.iwLnw(lt.f.nut nwLnjl tlbEbCiwG Ltin11llw114bL bGE 6wG11 nbdjltljl 
t.qWJtlWCiub(lmtl (6rinLnj1 m qntlwrip'1 tuwnGtlwG) L. hjltlGwt.f.n11bL, n11 
nnLnn(ljl wG4JmGwJ'1G w11wqmpJmGo t.qbLnE t L'1Ci'1 40 t.f.-

1
, i.qwhwG2t.f.nri 

hqn11mpJmGo' 4-5 44.Ln, tlwLnmgmtlo' 5-10 utl, W(1LnWl)(1nriwt.iw
GmpJmGo· 0,23 hw/d L. WJLG: 

Unw2w114t.f.nri lfitul1'1!-tuwnG'1i tlbEbCiwG hw2nrinLpJwtlp t.iw11nri t 
w2tuwLnbL GwL. w11L.'1 tGb11q'1wJnt.f. pn!Gwrip'1 tunGwt.f.wq114tlwG W(1Lnw-
1)(1wtlwumtl' lfint.f.w6 2b(1Ln(] 2mn LnWLnL hwtlw(l: 

4.5.7. l/btiuwhnulnw 1J1liuw[/wlfn1mrz mti/1lfb17uw1 tin17 tlbpbtiw 

yb(juwhmtlmuG Wt.q(1WUEWJ'1G LnbUE'1 pb(lbLm L. Q(ltlWG tlbEbCiw
JWgtlwG w2tuwLnWCiEGb11G W(ll)JmGwt.f.blll 4wqtlwl!b111.qbLm hwtlw11 
wGh11wdb2lll t WJG tlwu11wgGbt. wGg4wgCibL tlwrib11nt.f. L. lllbuwt.iwt.f.n11bt: 

YbGuwhmtlmujl Lin211lb(1[] tlwG11wgGnri L. Lnbuw4wt.f.n11nri tlbEbCiw 
qnJnLpJmG inLGjl: \..in2lllb(1[] tlwG11wgGmtl bG llbnE'1 qn116'1ECib11nt.f., tiu4 
Lnbuwt.iwt.f.n11mtlo 4wlllW(1nLtl bG unt.f.n11wt.iwG gwGgw1'1G tlwrib11nt.f.: 
Un11mG CiJnLpb(ljl hwtlw11 qnJnLpJmG mubgnri tlbEbCiwfib(l[! ibG 4w11nri 
4bGuwhmtlmun IJlbuwt.iwt.f.n(lbL. n11nt.f.hblllL. WJG wtlpnri2mp1wtlp un11mG 
it L. '111 ~jlqj14wtlbtuwGj14w4wG hwllll!mpJmGGb11nt.f. Lnw(1pb11t.f.mtl t 
un11mG GJmpb(ljlg: YbCiuwhmtlmujl tlwuGj14Gb11G mGbG '111w11 hbm 
4gt.f.btnL L. W(1LnWE'1Ci tlw4b11L.nLJpGb11'1 hbLn 4i.qibtm hwLn4mp1mGGb11: 
~bLnL.wpw(l, wGh11wdb2Lnmp1mG t wnw2wgbL tl2w4bL w1Gi.qjluj1 
llbEbfiw, n110 4w11nriwGw tlb4 []UpWgEnt.f. 4bGuwhmtlmuj1 4n2mb110 
tlwG11wgfibL L. Lnbuw4wt.f.n11bt: Ub(l 4nritl'1g tl2wtit.f.w6 WJl)t.qjlujl mGjlt.f.bp
UWL tlbEbfiw1'1 4wnmgt.f.w6EWJ'1G utubtlwG Lnpt.f.w6 t G4. 4.32-mtl, tiu4 
(]Ul)hwGm(l LnbUE[]' G4. 4.33-mtl: 

Sbuwt.iwt.f.nrnri llbEbCiwG w2tuwLnmtl t hblllL.JWL 4bpi.q. 2w11dmtlo 
tLb4Lnrw4wG 2wfld'1i'19 (6) nbl)mljLnn(ljl (8), 21'\PWJWt.f.nr LfintuwugtlwG 
(9) L. W(1LnW4bGLnpnGti (11) tl'12ngnt.f. Lnpt.f.mtl t tlwritiG (13), nrn 4wmw
pmtl t hbLn[]Cipwg-hwtlnGpwg 2wpdmtl: Uwriti t.f.rw lllbriw4wit.f.w6 
pwpjlljGbpG wi.qwhnt.f.mtl bG 4bGuwhmtlmuj1 tlwGpwgmtln. tuwnGmtln L. 
lllbriw2wpd[! tlwriti t.f.11w1nt.f.: YbCiuwhmtlmun tlw11.tiG tlwmmgt.f.mtl t 
pmG4bpjlg (5): 

Unw2wr4t.f.nri tlbEbCiwJti 4wnmgt.f.w6EWJ'1G L. 2whwqnp6w4wG 
i.qwpwtlbLn(lb(l[) n11n2bLm hwtlw(l ljwLnw(lt.f.bL bG Lnbuw4wG L. qj1Lnw
Lfin11llGwljwG hbLnwqnLnmp1mGGb11 [11, 32]: 

Sbuwl.iwG hblllwqnLnnLp1mGGbnh wnnimGpGbnn: ywqtlt.f.bL bG pbE 
llwriti t.f.11w qLnCit.f.nri tlwuG'14'1 2w11dtlwG 'l'1~b11bGg'1wL hwt.f.wuw11mtl
Gb(1[!. 

mx =mg sin a+ Ff1u cos(p-a )- f N,} 
my= mgcosa+F,,usin(p-a), 

(4.49) 
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nrnnbrf m -(l llwuG'14'1 qwGq.l{w6G t, g -G· wqw~ wG4LiwG wrwq.w
gmll(l a -G· uwri.'1 ~b2m~1wG wG41mG(l, f -(l llwuG'14'1 2t.J1uwG 
q.n116~4pg(l uwri.'1 G4wrnllwllp, N-(l· GnpllWL hw4Wql').bgmf}JWG md(l, F/10 

-cf uwuGp4p pGbpgpnG md(l, 0,o=molrcos(J)f ((J) -G UWl'J.P mwmwGllwG 
hw6wf1.mq:~1mGG t, r-(l· 2mnml{'14'12wnwl{'1111J): 

SbrtWl'J.Jlbtml hwllwUjwl.IlwufuwG w11db2Gb11(l Lt 4wmwrbtnll ~ltw
lfintum~JmGGbp, pGmbq.ribtmg hbmn umwgl{bt bG: 

V = gt(sina - f cosa )-(J)r sin(J)t[cos(p- a)- f sin(p-a )l} 
x ~~ 

V =gt cos a -(J) r sin01t sin(p-a ), 
y 

x = gt
2 

(sina- f cosa)-rcos(J)t[cos(p-a)-J sin(p-a)l] 
2 (4.51) 
t2 . ( ) y=Lcosa-rcos(J)tsm P-a : 
2 

---v, 
w) pJ 

ul/. 4.32. LtbliuwhnuJnLU/7 [/n21.11bf1[J UWU{lwgunrz nL 1.11buw[/wt/n[1nrz 
mli/7t/bf1UWf ubpbfiw1/7 (w) u uwrz/7 (p} [/wnmgtjwopw1/7fi ufubtiwlibf1lJ. 
1-2f1pwfiwl/, 2-pWf1fJnrz-fuwnOnrz pwp/71/0bf1, 3-uwrz/7 pbpmpfmlio 
l/Wf1QWt/nf1nrz tI/1pWf}/7f1Ubf1, 4-hbliWf1WUWJ/7li wnw0gpw[/W[Ubf1, 5-
pmli[/bf1, 6-ffbl/1.11/1Wl/wfi 2wf1d/7f, 7-[/gnf1f}/7/, 8-nbqm[/1.11nf1, 9-2rzpw
JW[/w/j i/m/uwfignuJ. 10-tI/lpwlil/JW/ 1/lubn, 11-wf11.11w[/blil.!1f1nli, 12, 15-
2Wfldwpu, 13-uwrz, 14-uwrz/7 l/w/u/7f libf1: 

UwuG'14'1 zwpdmll(l llwri'1 bp4w1Gpnl{ Ulbl'J.p 4mGbGw hblilltJWL 
UjWJUWGp l').blljRnLll' 

mgsina + m(J) 2rcos(J)tcos(p-a )> mgfcosa - fm(J) 2 rcosrvt sin(p-a) 

4wll cos OJ t-'1 wnwl{bLwq.m1G w11db2'1 flbUl2mu· 
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u{j 4.33 4b[iuwhnuJnwfl [jnzU1b(l[1 ULUU(lwg[inf} m 1J1buw{jwtjn{1nf} 
nLufltjb(IUW[ Ubpbuw;fl [IUfJhm[ini(l lflbup[!. 

gsina+ or'rcos(jJ -o: )> g fcoso: -flv"'rsin(/3 -a), 
nJ1UlbrJ.'19 UlilWg4_bt t 

-g(icosa -sf~--
ro > . . 

os(jJ - a)+ jsin(jJ - a) · (4.52) 

Ul.Ilwg4_wo wrmwhw1mmp1mu[1 (4 52) huw11w4.nrm~1mG t mi.tbL 
npnzbtm t.'iwri_ti GLJwqwqnl)G lilWlllWut.'iwu hwlSwtum~JnLG(l, nrti 
llGUjf>nLU WUjWhn44mu t t.'iwuGti4ti Ulbri_wzwrd(l uwri.ti br4wJGQn4_: 

LJwri_ti 4.rwJ'19 uwuutiyti Ujn4liwG hwuwr wGhrwdbzm UjWJt.'iwG t. 
ro · r .1· /11(/3 - a)> g cos o: 

(4.53) 

Unwug t.'iwuGti41i ll.1n4t.'iwG, uwri.ti wztuwl.Ilwuf>ti wGhrwdbzm 
UjWJUWU[f 

R
---
JCOSU 

(I)< . 

n(JJ - o:) . (4.54) 

U1u bri_wGwljn4_, bflp uwri.tiu mrLJmt.'i t ~bQm~1mG uwuGti4Gbr!i 
lilbri_wzwrdu WUjwhn4.btm GUjwmwljn4_, Ljbuuwhnu.lmuti Ulbuw4w4n-
11nu.lG !irw LjwGwumu t, brp tunGw4nLpJnLGQ utiG.s.L 10-15% t: UJ'l llDUj
Qnu.l uwuGtiLJGbrti 41.l.1.s.mumpJwG brLmJpubf1Q pwgwLJw1mu bu, Qwuti nr 
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JN > FltU/ = CS (nplilbrf Fi,ut-O 4bCiuwhnulmu~ 4u.nmCimpJWCi mdCi t, 

C- Ci' l.11buw4w11w11 4u.nmCimpJmCiu_, s.u· 4UlibLm llw4bpbuu_): 
bpp 4bCiuwhmllmu~ tunCiwLj_mpJmCio 15 %-~g pw11<".i11 t, WUjW 

JN< FltU/ Lt (4.49) r1M>bpbCig~WL hwLj_wuwpllwCi llb2 fN llb6mpJwCi 

LtintuwpbCi Lj_bpgLj_mll t Fltut llb6mpJmCiu_, np~ hbl.111.twCi,pnLj_ LtintuLtmll bCi 
llwri~ w2tuwlilwCi,pwJ~Ci UjWJllwCiCibpu_: UJll 'lbUj.QnLll, CiLj_wqwq.mJCi 
l.11Wl.11wCillwCi hw!SwtumpJmCiu_, np~ dwllwCiw4 WUjwhnLj_Lj_mll t llwuCi~4~ 
l.11brtw2w11do llwri~ bp4WJCi,pn4_, n11n24.bL t hbl.111.tJWL W(llilWhWJlilnLpJWllp' 

FltU/ Im - gs in a 
m> 

rcos(p-a) 

UnwCig llwri~ Lj_pwJ~g llwuCi~4~ llln41lwCi 'lbUj.Qmll' 

gcosa - FltU/ Im 
OJ< 

rsin(p-a) 

(4.55) 

(4.56) 

Ul.11wg4_w6 pwCiw<':il.tbp~ hwllbllwlilmpJmCio Lt 4.b11Lm6mpJmCio 
gnLJg t l.114.bL, np 4wtu4_w6 qwCiq.Lj_w6~ 4lllinLCimpJwCi hwll14m
pJmCiCibp~g. llwri~ w2tuwlilwCi.QWJ~Ci UjWpwllblilpbp[! tu~ul.11 Ltini.tintuLtmll 
bCi Lt pwgwnLj_mll t llwri~ 4wJmCi w2tuwl.11wCi.QO: 

UJ'l bpl.tnLJpCibp~g tumuwLtibLm hwllwp Ciwtuwl.11bu4.bL t llwri~ Lj_pw 
l.11brtw1111bL 2w1111nri-tuwnCinrt pwp~4Cibp (2) (Ci4.4.32p), npnCi,p llwri~ ll~ 
mririmpJwllp l.11brtw2w11d4.bL~U hCiwpwLj_npmpJmCi mCibCi 6wL4.bLm Lt 
itunmCi'lnlilbLm llwuCi~4Cibp~ l.11brtw2w11do, ~u4 hw4wnw4 [!Cipwg.Q~ 
'lblll.Qmll' tunmCi'lnlilmll bCi llwuCi~4Cibp~ l.11brtw2w11do llwri~ 
Ci4wll11lwllp: 'lw wUjwhnll.bL t llwuCi~4Cibp~ ll1brtw2w11do Lt 4n2l.11b(l~ 
llwCipwgmllo: 

9wonnn-tuwnCinn 9w9hyCiboml llwnh llow1ml llwuCihl!h zwodmllo: 
UJu 'lbUj.Qmll, llwri~ hnp~qnCiw4wCi l.11Wl.11wCillwCi dwllwCiw4, bLCibLnLt 
llwuCi~4~ Lj_pw wq11nri mdbp~g. 'l~:JlbpbCig~WL hwLj_wuwpmllo q.114.bL t 
hbl.111.tJWL l.11bu,pn4_' 

•• 2 gf mx =mm rcosmt-m , 

nplilbrt~g ul.11wg4.bL bCi 2w11dllwCi hbl.111.tJWL hwLj_wuwpmllCibpu_. 
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x = m 2 r cos m t - gf, 

x = m r sin (J)( - gft, 

gtl 
x = -rcosmt--f: 

2 

(4.57) 

(4.58) 

npUjbuq~ llwuCi~4D llwrt~ hbl.11 2wpd4_~ ll~wdwllwCiw4, Ujbl.11.Q t 
WUjwhnll.bL hblilliJWL UjWJllwCiCibp[!. 

o/ r co_s mt :-::;; gf. ·} 

Vtlwq - Vtlwu · 
(4.59) 

tuwnCi~iCibp~ wn4wJmpJwllp 'lblll~ w2 2w11d4.bL~U llwrt[! 
llwuCi~4~Ci hwrin1111mll t hwllwUjwlilwutuwCi 2w11dmll, ~u4 hw4wnw4 
'lblll.Qmll' tuwnCi~m 'l~llw4wJmll t llwuCi~4~Ci Lt pwgwp<':iw4 
wpwq.mpJmCio hwLj_wuwpLj_mll t 0-~: 

t:;pp llwuCi~4o. wnwCig u4qpCiw4wCi wpwq.mpJWCi, oCi4Cimll t llwrt~ 
Lj_pw Lt bpb OJ

2 r <Jg, WUjW llwuCi~4o llwri~ Ci4wll11lwllp hwpwpbpw4wCi 
2W(ldmll i~ mCibCimll, Ii llwrtmllCi WCihCiwp~(j t 'lWnCimll: nLUl.11~, 

'l~ll1W!144.bL t ll~wJCi WJCi 'lblll.QQ, bpp m
2
r >Jg, hbl.111.twpwp, llwrt~ 

CiLj_wqwq.mJCi wpwq.mpJmCio n11n24.bL t hbl.111.tJWL UjWJllWCi~g. 

{J)li = J1!: (4.60) 

~wLj_wuwpmllo hCiwpwLj_npmpJmCi t l.114.bL n11n2bLm llwri~ CiLj_wqw
q.nLJCi wpwq.mpJwCi 4wtu4.w6mpJmCio 2mnll14_~4~ 2wnw4_ri~g Lt llwuCi~4~ 
m llwri~ ll~21.t brtw6 2LtillwCi q.np6w4g~g: 

UwuCi~4~ hwpwpbpw4wCi 2w11dmllCi mumllCiwu~11bLm CilljWl.11W-
4n4. 4wnmg4.bL bCi llwri~ Lt llwuCi~4~ wpwq.mpJmCiCibp~ Lt wpwq.w
gmllCibp~ Ltini.tintumpJwCi q.pw:J>~4Cibp[! (Ci4. 4.34), llwu2l.11wpCibpCi 0Ci11m
CibL nLj_. 

µv = mr IR, µa = m2 r IR. µ,,, 1 = 2tr IL, OJ1 = µ., 1 Im = 2tr I ml : 

UwuCi~4~ 2w11dllwCi hwLj_wuwpmllCibpCi bCi. 

Buwu = gf, Vuwu = gft, 

Vuwq = gft q.pw:J>~4~ pb,pllwCi wCi4JmCio' 

a = arctg fgµa : (4.61) 
µVOJ 

Uwrio 'lblll~ <':iwtu 2w11d4.bL~U. llwuCi~4D UjWhLj_mll t tuwnCi~i~ 
4nrtll~g. mul.11~, wJCi pwgwuw4wCi wpwq.mpJmCi i~ 4w11nri mCibCiwL. 
hbl.111.twpwp, 2mnll14.~4~ llb4 Lll~Ll UjlilnLJl.11~ dwllwCiw4 llwuCi~4~ 
wpwq.mpJwCi q.pw:J>~40 4Ltini.tintu4.~ OABC pb4JWLn4.: 

Uwri~ Ci4wll11lwllp llwuCi~4~ hw11wpbpw4wCi l.11brtw2w11d~ 
llb6mpJmCi[! n11n24.bL t llwri~ Lt llwuCi~4~ 2w11dllwCi wpwq.mpJmCiCibp~ 
4n11b11n4. uwhllwCiwLtiw44_w6 llw4bpbun4_. 

l,, = (s2 - s, )µVµI : 
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L 

uq. 4.34. Uwrz/1 {,, t.lwuli/llt/1 Wf1WQfll/}JWli 1/mt/m/ut.lw{j Qf1WJJ/11./n: 

Uw4wJ(j liw4bpbu(jbpp hw2t.lw114C! 4w1.qijw6 t n11n2 11ctt.lwpmpJm(j
(jbpp u w(jlS21.nmpjm(j(jbpp hbm, npp 1.qwmlSwnnt.l tL (j1.qw1.nw4whwpliwp 
b(jp qLnbL l11wq u l11wu pwgwpe'.lw4 Lnbrtwlflntumpjm(j(jbp[! npn2bL 
qpw1Jr4w4w(j p(ji.nbqpliw(j brtw(jw4nt.l ((j4. 4.35): U1111Jm(jpmli umwgbL 
b(jp hwpwpbpw4w(j 1.nbriw2wpd[!' l,,=/11wu-l11wq=f(t) ((j4.4.36): Sbrtwlfln
tumpjm(j(jbpp liwu21.nwp(j C!(j'lm(jt.lbL t µe=tJv µ,H: 

4wnmgt.lw6 qpw1Jp4(jbp[! 4w11bLP t oqmwqnp6bL liwrir 
w2tuw1.nw(jpwjp(j mwppbp 1.qwpwlibi.npbpp hwliwp, lflnlflntubLnt.l 
11pwqpwlip liwu21.nwp(jbp[!: 

Oqmt.lbLnt.l /h = f{t} qpw1Jr4rg, 4wnmgt.lbL b(j lip 2w11e 4wtut.lw-
6mpJm(j(jbpp qpw1Jp4(jbp, npn(jg t.lb11Lm6mpjm(jpg 1.qwpqt.lbL t, np 
liwrir t.l11wJnt.l liwu(jp4p 1.nbriw2wpd[! 4wtut.lw6 t 2mnmt.lr4r 2wnwt.1.ripg, 
1.qmmliw(j wpwqmpJm(jpg u liwu(jp4(jbpp 2lflliw(j qnp6w4gpg: 

4wnmgijw6 qpw1Jp4(jbpp t.lb11Lm6mpJm(j(jbp[! gmrn b(j mt.I.bl. np 
liwu(jp4p wnwt.lbLwqmJ(j 1.nbriw2wpcf(j w1.qwhnt.lbLm hwliwp, npt.qbu 
liwrir 01.qmpliwL 1.qwpwlibmpbp 4w11bLP t C!(j'lm(jbf w = 25-30 nwfj/tf u 
r = 20 tltl: 

4b(juwhmlimup 4n21.nbp[! 2w1111bLm, tuwn(jbLm. liwrip t.l11wJnt.l 
mbriwlflntubLm u lipwdwliw(jw4 41.q~m(jmpJm(j[! pwgwnbLm 
qnponrimpjm(j(jbp(j ppw4w(jwg(jmli b(j 2w1111nri-tuwn(jnrt pwpp4(jbp[! 
((j4. 4.32p): 

=iw2t.lr wn(jbLnt.l, np liwrt[! u tuwn(jp![! 2w11ctmli(j ui.nw(jmli b(j 
(jmJ(j hwrin1111w4pg, 4w11bLP t C!(j'lm(jbb, np (jpw(jg mwi.nw(jliw(j 
hwtSwtumpJm(j[! lipu(jnLJ(j(j t, ~wqwjp(j 180 2brtmlint.l: 
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uq. 4.35. Uwrz/1 {,, t.lwuli/11.//1 pwgw{1t1Wl/ mbrzwt/m/unLpjm{j{jb/1/1 (fuwf]. 
fuwu) nf1n2mt.l[] Q/1WJJ/1ltwltwli /1limbq{1t.lwli brzwliwl/nt/: 

Uwrip(j LnWLnt.l mwmw(jnriw4w(j 2wpdmli, (jpw wpwqmpJm(j[! 
lflnlflntut.lmli t up(jmunp11nt.l ((j4. 4.37): rawpp4(jbpp mwi.nw(jnriw4w(j 
2w11ctliw(j dwliw(jw4, u4qpmli 4b(juwhmlimup liwu(jp4(jbp[! 2w11ctt.lmli 
b(j OA.llEK 4n11nt.l u wnw2p(j mwi.nw(jliw(j t.lb112mli, np[! hwli[!Ci4(jmli t 
b11411n1111 mwi.nw(jliw(j u4qpp(j, liwu(jp4(jbpp 2wpdliwCi wpwqmpJm(j[! 
hwt.lwuwpijmli t CF hwmt.lw6p(j: t11411n1111 mwi.nw(jmlipg hbmn 
liwuCip4p 2wpdmli[! 11wn(jmli t 4wJm(j, u 2wpctliw(j wpwqmpJm(j[! 
lflnlflntut.lmli t [!ULn K1A1.ll 1EK 4np q6p: 

Uwrtr t.lflwJnt.l liwu(jp4Cibpp hwpwpbpw4wCi 1.nbriw2w11ctr lib6m
PJnL(jC! n11n2t.lmli t t.lbp[! gmrn mpijw6 4npbpnt.l uwhliw(jwlflw4t.lw6 
1111w4w(j u pwgwuw4w(j liw4bpbu(jbpp mwppbpmpJwlip. 

/htn = (F2 + F1 -F, )µvµt : (4.62) 
Uw4bpbu(jbpp hw2t.1.w114liw(j hwliwp oqmt.lbL bCip qpw~p4w4w(j 

p[ji.nbqpliw(j brtw(jw4pg, npp w1111Jm(jpmli umwgbL b(jp liwu(jp4p u 
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llwr1J1 pwgw11~wlj Ulbriwlflntullwu l).pwq11wllubf1[! (ulj. 4.38), n11nug 
U1Wf1pbf1nLPJnLU[! UlWLPLI t llwuupljp hw11wpb11wljwu 1J1briwlflntumpJWU 
llb6mpJmu[!· 

/hui = /uwu -/uwq = J(t): (4.63) 

u{/. 4.36. Uwuli/11//1 hw{1wplif1W{/Wli tnlif]W2Wf1d/1 (th) {/wfut./w<fm
fJJnLUIJ zmntnt.//11//1 Ujtntntlwli wli{/;mli/1g (wt): 

'lp~q11wllubf1[! ljwnmg4.bL bu llwrip 1J1W1J1wullwu w = 20, 25, 30, 
35, 40 4.- hweiwtumpJmuubf1p t.. 2mn1J14,pljp r = 10, 15, 20 llll 2wnw4,pri
ub11p hwllw11: h.JwnUP!P l11Wf1Wllb1J1f1bf1pg llpWJU lflnlflntu4,mll t 
1J1W1J1wullwu wllll.ILPUlnLI).[!, n11p llb6mpJmu[! Liwtu4,w6 t llwrip 
2mn1J14,pljp 2wnw4,ripg· r,=0, r1=0,2r, r1=0,4r, r1=0,6r, r1=0,8r, r1=r: 

'lpwq11wllub11mll 2lflllwu lflnlflntumpJWU 011puw!wlflmpJmuub11p 
l).p1J1w11lJllwu dwllwuwlj [!ul).mubL bu,p, n11 ll.IWJllwuwljwu 2lflllwu 
qn116wljpg[!' 

MNw 2 r 
f U/ = (4.64) 

7'Rg 

tLUbLn4. [!Ul).mu4,w6 l11Wf1wllb1J1f1bf1pg, Ulbriwlflntullwu llwu21J1wp[! 
lJLpup. 

(4.65) 
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u{/. 437. Swtnwlil/nf] fuwnlif11nt./ UWfJ/1 l/flWJnt./ tlwuli/1{/lili{l/1 
2Wf1dtluli fJ/1WQf1WU: 

Pwgw1~wlj 1J1bl'l.wlflntumpJmuub11p q11w:f>pljub11pg oq1J14.bLml ljw
nmgbL bu,p tt1J1l..JWL q11w:f>pljubf1[!. llwuupljub11p hw11wpb11wljwu 1J1briw-

lflntumpJmult11C! Liwtu4.w6 r1 t.. r hw11wpb11mpJmupg· lhui = 1( ~ J 
2wnw4,priubrig· lhui = J(r1), lhui = J(r), l111J11J11lwu hweiwtumpJmupg· 

lhui = J(w) t.. ~lflllwu ll.IWJllwuwljwu qn116wljgpg· lhui = J(r"' ): 
Liwnm14,w6 l).pwq11wllub11p 4.b11Lm6mpJmU[! gnLJg t 1J14.bL. n11 

r 11r=0,5 hw1wpbf1nLPJWU l).bl.11.Qmll llwuupljubf1p 1J1briwlflntumpJWU 
llb6mpJmuu'f1C! hwllwf1JW Liwtu4,w6 !bu llwuupljub11p 2lflllwu ll.IWJllw
uwljwu qnpwljpgubf1pg, hbU1l..WpWf1, UlbUWl.jW~nf11lWU qnf16[!UpWQ[! 

4LPUP w4,bt' ljWJnLU t.. hw4,WUWf1W!Wlfl: lhUI = Jl!U/) lJwtu4,w6mpJWU 

l).pwq11wllutlp 4.b11Lm6mpJmu[! umJulllbu gmJg t 1J14.bL, n11 r1lr = 0,4-0,6 
uwhllwuubrtll hw11wpb11wljwu 1J1briwlflntumpJWU llb6mpJmu[! .PP! t 
Liwtu4,w6 2tllwu ll.IWJllwuwljwu qn116wljgpg (f u): 

Cw11c.ulJwu tuwnup!-2Wf11).P!Ubf1[! 2w11dllwu llb2 bu 1).114.mll 
2mn1J14,plj w11dwpuwJpu llbtuwupqllp oqumpJwllp u ljw1J1w11mll bu 
hb1J1wl).wf1<'-hwll[!upwg 2w11dmll: 
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ulj. 4.38. Pwgwr)(Jwlj wbrzw1/in/ump;muubf1/1 nf1n2n11l!J q,w.J>f11jw
ljwu f1uwbqf1t.lwu trzwuwljm/m/: 

tuwnur~ubr/1 wuQu11hwll1 wztuwlllwu2u wUjwhn4.bL1L GUjwl.11w-
4n4. tuwnu/1~/1 2r2wuwlj[l liw11/1 /lrwu/1 hbl.11 li/1wg4_w6 t qul.l.jwuw4-
ubrn4., nrnug brlfwrmpimuu m Ljnzl.llmpJmuu [lUlllfllj_mli t wtuuwljwu 
UjWjliwuubrtJg, WJUUjbU, n[lUjbuqtJ lfwtu4_w6mpjnLU[l ~w[ig(j h = 5 -10 
t.Jt.J- /lg, nr[l nrnz4.bL t hblllL.JwL l.l.lWJliwu/lg' 

F, - F + c·,J/ - mg h,, H 
o- 0---;;·1 , (4.66) 
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nrlllbrt' Fa --u qul.l.jwuwljubrti oq.liwu mctu t wztuwl.llwu2wJtiu 4.ti6w-
4mli, c - u· qul.l.jwuwljubrti 4nzl.11mpJmu[l, /-[l· qul.l.jwuwljubrti wztuw
lllwu2witiu br4wrmpimu[l, ho- u· tuwnuti~ubrti 2r2wuw4ti 4wtu4_w6m

PJnLU[l, n - [)' qUUjWUWl.jubrti ptJlj_(l, ,1/ =I-(, -u' qUUjWUWl.jubrti uwtu

uwljwu oq.Lj_LuompJmu[l: 
nrl.l.lbuqr nrnzbL qul.l.jwuwljubrti oq.Lj_wompJwu mct[l, tuwnutilti 

2r2wuw4ti tiubrgrnu mctbr[l L. zwrctwpL.ti 4.rw q.nron11 mctbr[l. ljwqlibL 
bu2 tuwnutilubrti hw4_wuwrw4znmpJuJu 11ti:Pbrbugt1wl hwlj_wuwrmli
ubr[l. 

L f~ = rJ I - -12 
cos

2 
(/)( + mx +Fr + nf~ux 

L F, = f~uy = 0, 

L f~ = Fquzn +mg+ mh + F-1COS(Of=0, 

(4.67) 

nrl.llbrt' F -[l zwrctwpL.ti 4.rw wq11n11 mctu t, m-[l· tuwnutilr qwuqlj_w6[l, 
-1 = r /I -[l· zmnll14.ti4r zwnw4_11/1 m zwrctwpL.ti br4wrmpJwu 
hwrwpbrmpjnLU[l, FR- [l. zttiliwu mct[l: 

'1/11Jbrbug/1wL hwlj_wuwrmliubrti (4.67) Lm6mli[l huwrw4.nrm
PJmu t l.114.bL nrnzbLm. 

qUUjWUWl.jtJ oqlj_wompjWU mct[l' 

f~u = f;, + cLJI = f~1 + c( J;-' + ,.:: stn·' {Of - I). 

n[llllbrt' C- (i qul.l.jwuwljwubr/1 LjnzlllmpJmuu t: 
tuwnuti~ubrti 2r2wuw4/1 /1ubrg/1nu mct[l· 

f~u = mh = --4mc1(u 2sin2wt -mc_,(u·' cu.Huf -

f;,n . () /~1 n J f;,n ( f;,11 'j 
- lllC-1 -~-;;- S/11 m/ I - fllC;----;;;/ COS ----;;;/ I, 

zwrctwpL.ti 4.rw wq11n11 mct[l· 

F- 1 { ' ' . 1· = -----,---;-- ln(U_r_ S/tl(l){ + 1\1g + 
,./ 1 - A_- cos· mt 

+ n[f~1 + c(,.J t1 + r2 sin" wt + h" - I)]}. 

(4.68) 

(4.69) 

(4. 70) 

nru1b11' C,, C2 , C3, C4, C5 -[l ljbuuwhmlimu/1 L. liw11ti uljqpuwljwu 
UjW[lWUbl.ll[lb[l[l hwzlj_tJ Wr2Unrt hWUlllWUlnLU q.n[lOWl.j/1gub[1 bu, f -[l· 
UjnLp/1 ztrliLUU q.nrowlj/lg[l, M -[l' liw11ti 4.rw q.lllu4_nrt 4buuwhmlimuti 
qwuq.Lj_w6(l: 

tuwnu/llubr/1 wztuwlllwu2/1 hwliwr wuhrwctbzl.11 hqn[lnLPJnLU[l 
nrnz4.bL t hbl.llli.JWL Wfll.llWhWjlllnLPJWlip' 
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A/u 
P1u = r, (4.71J 

npUlbrf Atu -G zmnUli.l.'14'1 lib4 UJUlnLJUlP [!GpwgQmli LjWU1Wfltlw6 wztuw
UlWLif?Ci t, T-Ci' liblj lljUlnLJUlP ctwliwCiwlj[!: 

LtbCiuwhmlimup qwCiql{w6p zwrctliwCi ll'1-1JbpbCigpwl hwl{wuw
rmli[! LjwqlibLni.J. h tm6bLni.J. UUlWgl{bL t' 

p/u = Mgfrm : (4. 72) 
1( 

lfw11r 2r2wuwLJr wztuwUlwCif?p hwliwr wCihpwctbzUl hqnrm
pJmCi[! npnztlbL t hbUlhJWL W[llllWhWJUlnLPJwlip. 

P. _ 2 Mgf lhU1m . (4.73) 
tlwq - 1( • 

Liw11'1 wztuwUlWLif?P hwliwr wCihpwctbzUl wnwl{bLwqmJCi hqnrm
PJnLU[! npnzi.J.bL t hbUlhJWL Wf1U1WhWJU1nLpJWlip. 

Mg fm ( ) . 
Pmax = p/u + P11wq = -- 2lhU1 + r . 

1( 

(4.74) 

'lmpu pbpl{w6 pwGwdhbp[! hCiwpwl{npmpJmG bCi mi.I.bl hwztlwri-
4bL h npnzbL LjbCiuwhmlimu mbuwljwl{npn11 libQbCiWJP Ljwnmgl{w6-
f?WJflCi, zwhwqnp6wljwCi h tCibpqbUljllj LWtlwqmJCi UJW[lWlibUl[lb[l[!, 
npnGg hpliwG tlriw lljWmpwumtlbL t libQbGwCi (Cilj. 4.33): UJG wGgbL t 
LWpnpwmnp h wpUlWl'lPWlJWG LWJU lflnpdwpljmliCibp, Cib!11'll1i.J.bL t 
twhmliJwCip «Uqpnulljwuwpljmli» PPQ LjbGuwhnu~mup Wl1LI1Wl'll1W
liwuntli: 

LtbGuwhmlimu Ulbuwywynnnn libpbCiw1h qhUlwthnndb[!h W[!
nimGpGbn[!: Q.pUlwlflnpdbpp UUJWUlWLjG t b11bL UUlmqbL h !SzUlbL 
UlbuwljwG hbmwqnmmpjmGGbpnl{ UU1wgl{w6 WPl'lJntCif?Gbp[! h 
lipwctwliwGwlj hbmwqnUlbL m nrmzbt WJG Ljwnmgtlw6f?WJflCi h 
zwhwqnp6wljwCi UlWPWlibUlpbp[!, npnUf? UlbuwljwCinpbG ~tpG Lnt6l{w6: 
1bmhwpwp, qpUlwlflnpdbpp LjnGLjpbUl tuCil'l'111GbpG bG b11bt: 

1. nrnzbt libf?bGwJnl{ Ulbuwljwtf.nrl{n11 LjbGuwhmlimup qpwGm
twlibUlpwljwG Ljwqli[! (liw11ntl wGgw6 «U» h ~wGgw6 «2» liwuGpljGbpp 
Ulnljnuw1j1Ci QwCiwljmpJnLG[!}, 4wtul{w6. 1) LjbGuwhmlimup tunGwl{m
pJmCipg mwppbp Ulpwliwq6p wGgQbpnl{ liw11br'1 l'lbll.lf?nLli, liw11r 
UlWUlwGliwG Gl{wqwqnLJG h wnwtlbtwqmJU UlWUlWGmliGbpp (uwhliwG
Gbp[! hpliGwtlnri.J.bt bG, bLlibLni.I. libQbGwJp Ljwnmgl{w6f?WJpCi hwmljw
GpzGbppg m GzwGwljmpJmGpg} hwliwp, 2) liw11r UlWUlwGliwG wliUJLP
UlnLl'lPQ mwppbfl tunGwtlmpJWG ljbGuwhmlimup l'lbll.lf?nLli, liw11fl 
UlWUlwCiliwG Gl{wqwqnLJG h wnwl{btwqmJG UlWUlwCimliGbpp hwliwp: 

2. nrnzbt libf?bGwir w2tuwUlwGf?'1 grlJLWJpG wrmwl'l11n11wLJwGm
PJnLG[! (lizwljl{nri. [!Cil'lhwGmp qwGql{w6p' «C» h liw11ntl wGgw6p' «U» 
hwliwp), LJwtul{w6 ljbGuwhmlimup tunGwl{mpimGpg, Ulwppbp Ulpwliw-
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q6p wCigf?brntl liw11br'1 l'lbUJf?mli, liw11r mwUlwCiliwCi Cil{wqwqnLJCi h 
wnwi.J.bLwqmJCi UlWUlwCimliCibpp hwliwp: 4wUlwflbL l{brtm6mpJmCi h 
!SZUlbL nrnz ll.lWflWlibUlpbpp OUJUlpliwL lib6mpJmCiCibp[!: 

3. nrnzbL liw11fl UlWUlWCiliwCi UlljWUlWljwhwpliwr hw!Swtum
PJnLU[! 6zml{w6 OUJUlflliwL lib6mpJmCiCibpfl l'lbll.lf?mli: 

4. npnzbt tLblJmpwljwCi tubpqflwJfl 6wtuu[!, !Szmbt UJWhwCi2tln11 
hqnpmpJnLCi[! h [!CimrbL ttb4Ulrwzwrctflr 

UJull.lflunl{, libf?bUwJfl UJwpwlibmpbflC! l{br2uwljwCiwll.lbu hflliCiw
l{nrbLm h qnp6CiwljwG wnw2wrLJmp1mCiCibp wCibtm hwliwr npUJbu 
qCiwhwmliwG gmgwCiflzCibp [!Cil'lmGbL bCif? qpwCinqwlibmpwljwCi Ljwqli[!, 
WflLI1Wl'lf1n11wljwCimpJnLG[! h tGbpqwmwpmpJnLU[!: 

n11n2i.J.bL bCi LjbCiumhmlimufl tunGwl{mpJmCiflg LJwtul{w6 d11 = 5, 7, 
10 tlt.1 mpwliwq6fl wGgf?bpnl{ liw11bpflg wCigw6 «U» h ~wCigw6 «2» 
qwCiqtlw6Gbpfl qpwCimLwliblllpwljwCi Ljwqlifl -1JmCiljgflnCiwt lJwUJbrfl 
qpw-1Jfl4Cibp[!' w) bpp liw11fl mwmwCiliwCi hw!SwtumpJnLCi[!' nh = 220 
t.nWt.n/{1nlf/, liw11fl UlWUlwCiliw[i WliUJLPlllnLl'l[! (f?WJL[!}' Swu = 20 tlt.1, p) 
bpp nh = 220 t.nwt.n/f1nll/, Swu = 40 tlt.1, q) bpp nh = 220 t.nwt.n/{1nlf/, Swu = 60 
tlt.1, l'l) bpp nh = 220 t.nwml{1nlf/, Swu = 80 tlt.1: 

lilj. 4.39-mli pbpl{w6 t WJl'l qpw-1Jfl4Cibpflg liblj[!, bpp Swu=40 tlt.1, 
nh = 220 UlWm/pnlll: 

J,, 
% bl'P d.s, SS 

80t----'--="""""c---.----__..~1-------i 

O~--L---'----'---......J 
30 40 5{) 60 w, % 

uq. 4.39. luntiwtfmp;mtiflg (W) l/W/ut/wa qlitiuwhnuJnwfl Q(JWUnL[W-
11/itn(JW/twti ltwql1[! (dq) mwpplifl tn(Jwl1wqaf1 (d11 = 5, 7, 10 1111) 
wtigplipntf l1wf]bf//1 'lbU/pnLl1, bpp nh = 220 mwmlpnu;, Sw11"' = 401111: 
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Cum Q.flW~J'14Gbfl'1 pnLnfl !W4'lur wGgEl:iflml l'iw11l:i11ml wGgw6 «U» 
Lt !WGgw6 «2» qwGq.4.w6Gb11'1 Q.flWGnLLWl'il:imriw4wG 4wqll[! 4'1n4'1ntu
t.1.ml'i t GmJG oritiGW!WlPnLPJWtlp' tunGwt.l.mpJWG pw11011wgl'iwG[! qmq.
[!Gpwg l'iw11Jig wGgw6 liwuGJ14Gl:iri'1 mn4nuw1J1G EWGW4C! 4'lnE11wGml'i t, 
Jiu4 l'iw11nt.I. !WGgw6 liwuGJ14Gl:iri'1Go' pw11011wGml'i: 'lw pwgwm11t.1.nu~ t 
G11wGnt.1., nri gw611 junGwt.l.mp1wG 11l:iumml'i 4bGuwhmtlmur l'iwuGJ14GbflC! 
!"fl bG, 4'lturimG, liwuG'14Gbfl'1 l'i'12L.. 4gn1111l'iwG mdbfl[! Gt.l.wq bG, 
2w1111n11-tuw11Gn11 pwp'14Gbfl'1 wq11bgmp1w G GbflEn 4'12114.ml'i m liwGri 
liwuGJ14Gbfl'1 bG t.l.briw64.mli, Jiu4 tunGwt.l.mpJwG pw11011wgliwG qmq.
[!Gpwg WJ'l q.n116nGGl:iflC! 4.wmwGmli bG: 

Q.11w~'14Gl:i11Jig b11L..mli t GwL.., nri Q.flWGnLLWl'il:imriw4wG 4wqli'1 
4.rw pwgwuw4wG wq11bgmp1mG t pn11Gml'i GwL.. l'iw11br'1 wGgEbflJi 
mriwliwq.6'1 ( d11) 4'lnErwgmlio: 

Uwrint.I. wGgGn11. qwGq.4.w6'1 4.riw GzwGw4wL'1 wq11bgmp1mG t 
pnriGmli GwL.. tlwrir mwmwGliwG Wl'iUjLJ1mm110· Sw11 : Liwnmgt.l.bL bG GwL.. 
dq=f(SwtJ) ~mG4gpwJp Q.flW~p4Gl:if1[! pnLnfl bflbE mrwl'iwq.6p (5, 7, 10 uli) 
wGgEbflnt.I. liwrtbfl'1 hwliwri: Cum q.pw.1>'14Gbfl'1, liwri'1 mwmwGliwG 
Wlil4L'1mm11'1 (Sw11) ilb6wgl'iwG[! qmq.[!Gpwg pOLOfl !WlPU'1 liwril:irJig 
flnLflU b4nri qwGq.4.w6'1 EWGW4C! 4'lnEflWGmli t: 'lw pwgwmrit.1.nul t 
GrwGnt.I.. nri l'ib6 wlil4LPmm11Gb11'1 dwliwGw4 2w1111nri-tuw11Gnri 
pwpJ14Gbfl[! !l:iG hwugGmli 4nzmbfl[! llwGriwgGbL, mri11.w4'1 ilw11.Ji t.1.rw1'1 
qwGq.4.w6Ji 4.flWJnt.I. pn!4nmmli bG: 

Sbuw4wt.1.nrt.1.n11. 4bGuwhnulmuJ1 q.rwGnLLwtlbmrw4wG 4wqllJ1 
4.rw tw4wG wq11bgmpJmG t pnriGmtl GwL.. tlwriti mwmwGtlwG 
hw6wj1Jmp1mG[! (nh): 'TfwriqwpwGl:iLm hwilwri hwllwGllwG q.riw.1>'14Gbfl 
bG 4wnmgt.l.bL GwL.. nh = 130 LnWLn/fJnut hw6wj1Jmp1wG hwilwr: Q.riw.1>'14-
Gbritl hwl'ibl'iwmmpJmG[! gnljg t mt.I.bl, nri mwmwGliwG wtlUjLpmm11wJp 
pw11011wgmll[! ll'1G!L.. 220 LnWLnlfJnut uwhliwG[! 1111w4wG t wq11bL 
Q.flWGnLLWlil:imriw4wG ljwql'ip 4.flw: 

Q.11w.1>J14Gbfl bG 4wnmgt.l.bL GwL.. libEbGwJ'1 wztuwmwGEJi gJ14LW
J'1G w11mw1111nriw4wGmpJmG[! 4wtut.l.w6 41:iGuwhmlimu'1 tunGwt.1.mp1m
G'1g mwripbfl LI'lflwllwq.6'1 wGgj;!bflnt.I. liwrtbfl'1 hwliwri, llflWGg mwmwG
liwG mwripbfl hw6wfump1mGGl:i11'1 Lt wlil.4L'1mm11wGb11'1 11l:il.4Emli: Um 
q.11w.1>'14Gl:i11Jig lih4C! pb114.w6 t Glj. 4.40-mu: 

LibGuwhnulmu'1 q.11wGmLwlibm11w4wG 4wql'i'1 Lt l'ibEl:iGwJ'1 
gf14LWJ'1G w11mw1111n11.wLJwGmpjwG q.11w.1>'14Gl:i11J'l 4.l:iflLnL6mpJnLG[! gmJg 
t mt.I.bl, nri GUjwmw4whwriliwfl t oGmpl:iL d11 = 10 tftf mriwliwq.6'1 
wGgEbflnt.I. liwri Lt mwmwGliwG dw11 = 40 tftf wlil4Ltlmm11, pu4 liwritl 
mwmwGliwG hw6wfumpJnLG[! 6zmbLm hwliwri ljwmwrit.l.l:iL bG Lflwgmg'1! 
q.timw4'1n110l:i11: li4. 4.41-ml'i pbflt.l.w6 bG 4bGuwhmllmuf1 junGwt.l.m
pJmG!ig 4wtut.l.w6 l'ibEl:iGWJ'1 gJ14LWJ'1G w11mw1111nriw4wGmp1wG 4'1n4'1n
tumpjWG q.riw.1>'14GbflQ liwriti mwmwGliwG mwripbfl hw6wfump1mGGl:i11'1 
llbUjJ;!nLli: Q.11w.1>'14Gl:i11mli hbmWJ:!flE'1fl flbUjj;! t G4wmt.l.bL. 180 mwm/(1nUj 
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hw6wj1JmpJwG 11hl.4Eml'i 9'14LWJpG w11mw1111nriw4wGmp1mGG wt.1.hL'1 
PWflOfl t, EWG 220 mwm/rinl.4-'1 11hl.4Emli: ~w6wtumpJmGtig 4wtut.1.w6 
llbEbGw1'1 9'14LWJJ'1G w11mw1111nriw4wGmp1wG 4'1n4'1nj1Jmp1wG 011'1Gw!w-
4'1mp1mGGl:ifl[! UlWflqbLm Lt wt.l.hL'1 GljwmbLJi 11w110Gl:iLm hwllwri Glj. 4.42-
mli pbrit.l.w6 bG 9P4LWJpG w11mw1111nriw4wGmpJwG Lt mwmwGalwG 
hw6wtumpJwG .1>mGl.jgJinGwL 4wl.4J1 Q.flW.1>'14GbriC! mwripbfl tunGwt.1.m
PJWG 4bGuwhmtlmuti hwtlwri: 

a'I . .--_.:.._--.------.--~ 
'f'/J lir~ d. SS· S3 

~2r-----.---1-----l-----I 

itO 50 60 w, d" 
ul/. 4.40. UbpbliWJ/1 9/IL/{WJ/lli Wf7U1Wf1{1nf}wf./wlimp1wli (Og) f./w/u
t/WOnLf}JnLli[J funliwtfnLfJJnLli/lg (W) tnWf7pbf7 U1f7Wtlwq<J/1 (d11) 
wtigpbf7ntf tlwf1bf7/1 '1b111PnL tl, bf7p nh = 220 tnwtn/f7nut, Sw11 = 40 tltl: 

a• . !if'I' n." • .,, ... .,.;,. .... 
'f'/J I 

3,2r---.-----,.--_j...__ _ _j 
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130 J. 70 :u.o n.:.. "'"'or/r 

vi/. 4.42. UbpbUw;/1 g/11/1w1/1u wµcnw11rmqw{/wump;wu (Q9) {/w/u-
1/womp;wu oµftuw,1 wl/mtp;m uubflf! tlwqfl cnwcnwutlwu hwffwfum -
p;muflg (nh), {/buuwhmtlmu/1 cnwµpbfl funliwl/mp;muubµ/1 (VY,I 
17bUjpnt tl, bµp Swu = 40 tltl, d,; = 10 tltl: 

Pb11t.J.w6, q.pw:Jl)11.j(jbf1)1g ((jl.j. 4.42) bpL.nul t, np )1pnp UWf'lP 
wllbGwLwt.lwq.nLJG hw6wflJmpJmli[! hwllwpt.{nul t 186 tnwm/rnui. npfi 
11bu.19mtl umwgt.J.nul t wnwt.lbLWQ.nLJ(j Wf1UlW'lfl"flwl.jw(jmpJm(j, flJn(jw
t.J.mpJm(j(jbp)1 pnLnf1 Lib6mpJm(j(jt;p)1 11bUfpmli: 

Vbpb(jwJfi t(jbpq.WUlWflnLPJnL(jC! npnzbLm L. UjWhw(j2t.lnfl 
hqnf1nLpJw(j ttb4lllf1Wl.jw(j zwrd)1! [!(jlJlf1bLnL q.)1Ulwlflnp0bp)1 dwllw(jwl.j 
q.11w[jgt.J.bL bG (jwL. t.J.nLLnlib1.1111)1 L. wliU1brlibLl'lf1)1 gmgmtl(jbfl[!: Utnwg4,w6 
Wfl'lJm(jp£ibf1)1 t.lbf1LnL6mp1m(jQ gmJg t LnWL)1U L. h)11l(jwt.J.n11mll, np 
tLb4lllrw4w(j zwnctti~ti hqnrmpJnL(jC! ll.lblllp t LJ1(jp 1 1.j'-llll, )1ul.j 
UjlllnLU1Wpt.J.bf1[!' 900 Ujl.Il/flnll.j: 

UJUut)lunt.J., LWJJn11wmn11)1w1mll l.jwlllwpt.J.w6 hwlibllwmwl.jwG 
q.pmwlfln110b11)1 Wf1'lJmGpCibf1)1 t.J.bf1LnL6mpJm(jnt.J. h)11.1Gwt.J.n11t.lbL bG. 
llw11.bf1)1 wGgpbflP Lwt.J.wc+nLJG tnpwllwq.p6[!' 10 lill, lllWlllWCillwCi 
wllll.ILPlllnL'lQ. 40 1.hl, lllwmwGliw(j hw6wtumpJm(jQ' 186 lllwmt11nu.r 

Upmw1111wl.jwCi lfln110w114nulGbflQ l.jwlllWf1t.lbL bG Cwhmli1wCif1 
«Uq.11null.lwuw114mll» PPC l.jbGuwhmumu)1 WfllllW'lflWliwunul: 
U11111mGpGb11Q bf'lbL bG qnhwgmg)1! L. libpbGwG b11w2tuwt.J.n11t.lbL t 
WfllllW'lf1nlpJmGnul Gbf1fl(jbLnt: 
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4.58. IVLnwgµwtf l/b{Jb{J tlwuµwgumz niu/u/b[7UW/ Un[7 ub12buwub[7 

l>m11wctw1)1G hw1.11)11.jGbf1Q (bq.)1Ujmwgn11b(j, Q.Wf1f1, t.J.w11uwl.j L. 
WJLG) liwGpwgGbLnL hwliwp q.nJnLPJnLG mGbgn11. hwm)11.jw2w1111'1! libpb
(jw(jbfl[! (K.ll. Y-2,0, K.ll.M-2,0, <P-1 M) JJWf10f1Wf1UlW'lf1n'l.W4wG bG (llf'IG!L. 
2 l/1/d), wztuwmmli bG llb6 hqnpmp1w(j tLb4U1f1WZWfld)1!GbJ1nt.J. (23-30 
l.j4.m) L. 1111wGg oq.lllwqn116mliQ Q.JnLf'lwgpwl.jwCi L. .1>b11llb11w1f1G wGwu
Gwll.lwhwl.jwG mCi1.11bumpJmCiCib11mli mGlllbUWUfbU w11111mGwt.J.blll !t: 
l'flbmp t ~ Cil.jwl.Ilp mGbGwl CiwL., n11 w111 llbpbCiwCib11f1 pwCinll. opq.wCiCibfl[! 
hwflp lim111Sf11.j(jbfl b(j L. l.jwpnflwumli b(j llwG11wgGbL li)1G!L. 18 % flin(jw
t.J.mpJwlip hw1.11)11.jGbf1[! : linLb4Vl)1t.l L. tunrhfl'lWJ)1G lllG1.11bump1mGGb11mll 
llb6 pwGwl.jmp1wllp hwt.J.wpt.J.w6 hwm)14C! tunCiwt.J.wq111.jmtl tpCi 
mnwG11wfllllnt.l U1WhwG2t.J.n11. llflCi!L. 14,5 -15% L. Ujwhbu1.11wt.J.n11mll, WUfW 
!n11wgw6 hwlll)11.jGbfl(! Cizt.J.w6 llbpbGwGb11nt.l hw2n11.mp1wllp 
llwG11wgGmll t)l(j: 

,... liljwtnfi m(jb£iwLn4.. nr !n11wg(jbLf1U hwuipl.jnul b11w6 UUU'lWflWfl 
CiJmpbf1)1 linl.Il 20%-[! pWJPWJt.lmli L. !n11wgGbLm hwliwr w2tuwlllwCi
pw1)1G m zwhwq.n116wljwG 6wf1Jub11 bCi U1WhwG24.mll , pGctbGb11-
l.jnGutnf1ml.j1.11n11 '-LU11zwlj1wG)1 L. m.q..p. U.Uw11c+u1wCi)1 hbm hwllw1.11b11. 
lizwljbL bGp Gn11 uljqpmCipnt.J. w2tuwmn11. mGfit.lbflUWL hwmpljwllwCi
flP!Gb11: VbpbGwGbf1[! l.jw(lnf'lwCimll b(j llwCi11wgGbL !"fl (ll)1G!L. 18 %) m 
tunGwt.l (ll)1G!L. 36%) hwU1pl.jGbfl , l.jwnmgt.J.w6pm.l UfWf1q bu L. tGbriq.w
tuuwJnriwljwu: Ubpbuwubr'1 pwGnri opc+wG[! pwrtt.iwgw6 t hwpp 
llmJ16)14Gbp)1g L. wmwllGwt.J.n11 41.1111n11. 11wCiwl.jGb11)1g, n11nup llnG1.11wct
t.J.w6 bCi llbl.jmllb2: UJu)1GpCi, hwf1p llmp6)11.jGbflQ !"f1 hwlll)14Gbf1[! 
2w1111mli bCi, )1ul.j wmwli(jwt.J.n11 11wGw4GbflQ tunGwt.J. hw1.11)11.jCibfl[! 
4mpw1.11mll: 

1.Jl.j. 4.43-mli pb11t.J.w6 t WJ'l mGpt.J.b(lUWL llbpbGWJP l.jwnmgt.J.w6-
QWJ)1G utubllwG, fiul.j (jl.j . 4 .44-mli' 1.11w11pbf1 Wflll1W'lf1nr1wl.jwumpJWlip 
llbpbGwGbJ1)1 bflbp U1Wf1pbf1wljGb11)1 QCi11hwCimp 1.11bup[!: 

1w1.11)11.jwliw(jf1)1!Gb11)1 lllbflJ(j)11.jwl.jwG p (jmpwq.f1bf1Q. 
LnWf1pbf1Wl.j(jbf1. 1 2 

tl bl.jlllf1W2W(ld)1!. 
i.qmm1.11wpt.J.bf1Q, i.qUllrnUI 
u(jliwG LWf1nLliQ, '-l 
hqn11mp1mGQ, l.j'-lU1 

V w(j11wg4,w6 hwlll)11.jGbr)1 
2,2 

2850 
220/380 

0,75 

llb6mp1mGQ, llll 0,25-0,30 

3 

0,55 

bqrw!wtflubfl[!, llll 380x325x820 240x31Ox410 190x260x340 
U11mw 'lfl"ll wl.jwGn LpJn LG[! 

(lif12f1[j), 4c+/d 
flw(jq.t.J.w6Q, ljq 

170 
35 

100 
20 

60 
10 
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0{/. 4.43. n1uf11/bf1uw1 hwuiflllwtlwuf1fllUbf1f1 l/wnmgtfwopw;fl(j uju/Jtfwu. 
1-1/Jw{/wu, 2-hwf?p tlmf1r5flf/, 3-orzwl/. 4-lfnwtJ, 5-u{/wlfwnwf/. 
6-wnwugp. 7-wmwuuwl/nfl qwuwf/, 8-u;wm;wu, 9-t1bf/uif1w2wfldfll, 
10-pmulfbf1, 11-/unrzm/w{/. 12-qiwtJ. 13-tlwrz· 

01/. 4.44. n1ufllfbpuwi hwlfl/ll/wtlwufl/12Ubf1fl bf1bp mwpptf?w/;ubpfl 
[?Ul]hWUnt{l VlbUp[J.· 

bf1bQ ubQbGwub11G tL wGgbt bO Wf1Lnwrww4wG lfin11C'lw111.JmuObp, 
Wf1U1Wflf14mli bO. b11w2tuw4.n114.wcr t f1f1wGg 2whwq.n11crwljwG hmuwLli
mr;.JmG(J: 

4wmwrt{w6 iw1Gw6wt{wi uibuwljwG L: q.puiwtflnr<'HiwljwCi hbuiw
qnmm~JnLOGb11ti hhuwO 4.rw 6zm4.bL bG hwmjlljwuwGrtizti ljwnmg-
4.woQWJhG L. 2whwq.n11owljwG UJWf1wlibmf1bf1[1 {4, 5, 14, 15] 

iimpwctw1bO hw111b!Jh ubtuwGbywywG pw1pw1uwG hbu0wyn
ll!l!fil1 ~brnwqnrnm~Jm0Gbf1[1 gntJQ bG ml{b[, n11 hwmtilth wupmp1wG 
uwhuwG(l q.GwhwuitJ.mu t ewmw1n11 iwnuwu ub6mr;.1wup (ap). n110 
hwt.J.wuwn t L'10mu hwLn'14'1 Oimpti ubri.uuwO ctwliwGwlJwLl.nr 
flPUWflflnLf'JWU[l (ad): 

<Dn11C'lbf1ti wr111mGQGb11Q hGwrwLl.nrml'JnLG bG mt.J.bt nrnzbt 
hLiiUJbu wnwC'lq.wttwu, wJGlllbu tt UJLWUt.nh4 11b:Pn11uwgtiwubrh uwh
uwGGbf1Q: Unwoqw4wG 11b:Pn11liwg/1wGbr/1 q.f1w:Ph4r:i limn t m11/111 q6/1G, 
/1u4 uuwumfl4 11b:PnruwgpwGb11tiG1f [nqwrtipuwljwG 4nrtiG. 
wGwt'1m/1LtnrbG 11rwGp GLJwrwq.rt{mu bG hbuiL:JWL wrmwhwJuim
~1mGGb11'1 uti2ngnt{. 

Cwu == ()tuu/ EwtJ• (4.74) Iii \l . ' all/u I 
l !l/U In: I I / - ' rj· 

~ \ Eu;, J 
(4.75) 

n[lmbrf f'wu 1·U/,,- G hwuwu.iwmwutuwGwpwf1 wnw6q.wLJwGm~JwG L: 
uuwumjlljnq~JWG uwhuwG0b[10 bG, awu• allfu- (j' wnw6q.wljw0ml'JWG L: 
UJLWUU1ti4mf'JWU ub11uwo LWrmuGbrh uwhliwGGbfl[l, Ewfl• EU/I- G' 
wnwoqwljwCintl'JWCi L: UJtwumflljnL~JWCi linf1nL[Ubf1C:F 

'11twumfl4m~JWO unf1ntl(l nrrnzt.l,bt t hbmL:JWl pwGw6L:ntl. 
f,,11 !OO(a P ah )J £, . (4.16) 

npmbri.' rJp, ah -{j f>WJPWJnri. m hnumGmp1wG LWrmuObru bu: 
"lwmhyb 11hGwli!1[jwywu wurmp1wG hwmymp1wG pGmpwqrmur: 

<DnrC'lbru gnLJg bG mLtbL bf1p hwmn4G mGh nf1nzw4ti tunuwLl.mpJmO, 
4wtuLl.w6 tunOwLjmpJwG wuLnf16wGflg 11b$nf1uwgf1wGb11G [!GpwCimu bu 
wnwoq.wLJwG-UJLwumti4 l.jwu wnwoq.wltw!i-uwomgh4-u.itwumti4 11b.'l>nr
llwgpwGbriti wn4w1mp1wup· U1u flbUJQnLU hwmtilfti 11tiGwutil.jwljwG 
wurimp1wu uwhliwGQ nnnz4.bl t. 

a f)u p v1;'/ln(l11 1I1 ) , (4.77) 

npmbri.' p-G hwu1fl4ti GJml'ti tumnLpJmGG t, Vh - G' hwpt{woti wpwqnL
l'JntG[l. lo- G' hwlI1!1Ltti ul.jqpuwl.jwCi bnlfwrimr:-1mG[!, f1 [1. 11bl>nriuw
gf1w1flg hbmn hWLI1114b t{bf12Gwl1wG bf14wrimpJnLGQ: 

PwuwC'lL:hg t4 77i b[lltntli t. nn aqu- Ci hflliCiwljwGmu Ljwfut{wo t 
wq11nri. mcth wriwq.m~1mul1g, L.. uwu11wgGn11 ubpbGwJll Wf11)JmGwtJ.b
mm~1mG[l ubowgGbLm GUJwmw4nt.J. UJbmp t libowgGbL uwGrwgGnri. 
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opqwup UjLntnliwu wpwqmpJmuo: U1mu 4n11.lipg, mumliuwuppm
pJmuubpQ gm19 bu tnllbt. n11 hwtnp4ubpp liwupwgliwu, 2w1111liwu 
qnp6Qupwg(! 6p2tn u4wpwq11btm la WJ'l tuu11r110 tm6btm hwliwp 
4w11lan11 u2wuw4mp1mu mup hw11lJ.w6n11. opqwup la hwtnp4p 
ijlntuwq11bgmp1wu mctp 6p2tn n11n2mlio: 

bpb ou11mubu2, n11 limp6Q hwplJ.w6mli t hwtnp4pu, Pll w2tuw
LnWUJ2WJpu liw4bpbupu m11.11.whw1wg wu4iwu tnw4. w1..4w hwplJ.w6p 
mctp pli1..4mtuu wnw2pu lintnbgliwlip 4w11btP t n11n2bt hWJLnup 
pwuwolanlJ.' 

I= .H(Vu - Vt/), (4.78) 

nptnb11.' I - u mctp wq11liwu pli1..4mtuu t, M -o· limp6p qwuqlJ.w6Q, Vu Lt 
Viru hwliw1..4wtnwutuwuwpw11 limp6p wpwqmpJnLUQ hwplJ.w6p u4qpmli 
la Llb112mli: 

bpb ou11mubu2 hwplJ.w6p ctwliwuw4 hwuip4p wqwtn wu4liwu 
wpwqmpjnLUQ Vh , limp6p w2tuwLnWUJ2Wjpu liw4bpbupu nL'l.'1.WhWJWQ 
m11.11.mp1wlip Vhu=O, w1..4w hwuip4p Ll11w wq11n11. mctp pli1..4nquQ 4n11n2Llr 
hbtn!JJWl W[lLnWhWJLnnLpJWUp. 

lh =mVh, (vhu =0), (4.79) 

nptnb11.' m- Q hwuip4p qwuqlJ.w6u t, Vh -u· hwplJ.w6p ctwliwuw4 hwtnp4p 
utnwgw6 wpwqmpJnLUQ, npQ hwlJ.wuwp t ump6p 2w11ctliu1u 
W[lWqnLpjWU[!: 

!2uuw114Llbt t uwla wnwoqw4wu hw11lJ.w60: Um 11b1..42mu Llb11w-
4wuquliwu tubpqpwu, n110 6wtuulJ.mli t wnwaqw4wu 11b.'.fm11liwgpwJp 
lJ.bpw4wuquliwu Ll11w, pumpwqplJ.mli t tubpqpwjp Llb11w4wuquliwu 
q.np6w4gp (µ) lip2ngnlJ.: Ump6p Lt hwtnP4P hwplJ.w6p qnp6Qupwgu 
Qupwumli t bp4m ijlmtnlJ.: Unw2pu ijlnqmli hwtnp4Q la limp6Q ub11.lillmli 
bu lipuI!J upwug wpwqmpJmuubpp hwlJ.wuwplJ.blQ, 1111wupg hbtnn 
Qupwumli t b11411n1111 ijlmw· hwplJ.w6p qnp6QupwgQ, npp Qupwg2mu 
ub11.liwu 11b.'.fmpliwgpwubpp lip liwuu u4umli t lJ.bpw4wuq.ulJ.bl, Lt hwp
lJ.w6u wlJ.wptnlJ.mli t WJU ctwuwuw4. bpp lim116Q Lt hwtnP4D lipli1wugpg 
wu2wtnllmli bu, la 4wtulJ.w6 ppbug qwuqlJ.w6ubpp lib6mpJmupg utnw
umu LnW[lpbp wpwqmp1muubp: 

OqtnlJ.btnLl 2w11ctuwu 2wuw4p opbu2pg, wnw2pu Lt b11411n1111 
4'1mtb11p hwliwp utnwglJ.bt bu. 
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wnw2pu ijlnqp hwuw11· 

P1 = -m(U - Vuh ),} 

P1 = M(U -V11J. 
b11411n11114'1nqp hwliwp' 

P2 = -m(vht/ -U ),} 

P2 = M (v Ill/ - U ): 

(4.80) 

(4.81) 

1wliw1..4wtnwutuwu liwpbliwuip4w4wu qn116n11.mp1muub11 4wtnw-
11btmg hbinn n11n2Llmli bu Vhl/ Lt V,," wpwqmpJmuubpQ: 

UJumhbtnl& n11n2btnll hwplJ.w6p ctwliwuw4 4pubtnp4 tubpqpwjp 
4n11mutnQ, n110 lipwctwliwuw4 hwu11puwumli t wnwoqw4wu 
11b.'.fm11uwgpwJp lJ.bpw4wuquliwu w2tuwLnWUJ2Q, Lt oqtnlJ.btnLl 
Litw1..4bJ11nup hwiinup pwuwo!Jpg, utnwglJ.bt t. 

A = P,,a,, =(Kl P )aum (4.8.'2') 
fJ/i.'/J 2 fl UU1 2 ' 

nptnb11.· K,, = P,,j Pu = o,,j o u , (4.83) 

Pu Lt P,, - u hwliw1..4wuiwutuwuwpw11 utnwtnp4 Lt 11ruwup4 mctbpp 
wq11bgmpimuub11u bu, t5u Lt <5,, - u' utnwtnp4 Lt 11ruwllp4 mctbppg 
wnw2wgw6 tnb11.w4lntump1muub110. K,, -u· 11ruwlip4 qnp6w4ngo: 

1wuip4p 2w1111mliu w1..4whnlJ.btm hwliwp llmp6p hwplJ.w6p 
ctwllwuw4 hwtnp4p Ll11w wnw2wgn11. 11ruwlip4 mcto· 

P,, = K,,PUU1' (4.84) 

K =V~l-µ2 
,, " p 0 ' u u 

nptnb'l. · (4.85) 

VI/ -u· hwplJ.w6p lJ.b112uw4wu wpwqmpJmuCi t, µ - Ci' hwplJ.w6p tCibp
qpwJp Llb11w4wCiqCiliwCi qn116w4pg[!, m- o' hwtnp4p qwCiqlJ.w6o: 

UJu1..4punlJ., hwplJ.w6p ctwllwCiw4 mctp 11pCiwtlp4w4wCi K,, 
q.np6w4pgQ n11n2btm hwliwp 41..4whwCi2LlP hw2Llbl llpwJCi hwtnp4p 
'lb~npliwgpwJp lib6mpJmCiQ mctp utnwtnp4 4r11wnllwCi 11b1..42mll ('5,J, 
pu4 Pu-Ci n11n2lJ.mll t ijlnpaCiw4wCi 6wCiw1..4wphnlJ.: 

UuiwglJ.w6 pwuwa!JQ (4.85) oqtnwqnp6lJ.bt t limp6p4Cibpp wllpm
PJWCi hw2lJ.w114ubpQ 4wtnwpbtm Lt CiJmpCi m wCihpwctb2Ln IWijlubpCi 
[!ULn[lbtm hwliwp: 

1wotlw6hq hbuin hwtnhl.Jh 2woctliwCi hbtnwq6h nnn2mllo: n11n2-
Llbt t Ciw!J hwplJ.w6pg hbtnn hwtnp4p 2w11ctliwCi hbtnwqp6Q hbtn!JJWl 
hw2lJ.w114wJpCi hwliw4wpqp oqCimpJwlip. 

V., = V11 sina0 -gt,} (
4

_
86

) 

Va = Vr1 cosao · 

rCitnbq[lbtmg Lt hwlJ.wuwpmliCibpp hwllw4wpqpg /-p llb6mpjmCiCi 
lU[1LnWJ2Ubtmg hbtnn, uuiwglJ.bl t hwtnp4p 2w11ctllwCi hbtnwq6p 
hwlJ.wuwpmlio' 

2 

y = xtga0 -
2 
gx (4.87) 

2V,1 cos2 a 0 

Op1..4buqp n11n2bu2 'lb4WJP hwCi11p1..4w4wg 1..4wtnpCi hwtnp4p 
hwplJ.w6p wCi4JmCiQ (a) Lt wCi4liwCi pw11011mpJmCiQ (HJ (npnCi2 wCihpw-
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db2m bu b'l.bL wLtnutiltGbri'1 ~wUlbf1'1 LWtlwqmJG ll'1f12C! npnzbLm hw
llwp), [!GllmGt.lbL t x = S, y = -H la Ulb'l.Wllf1bLntl (4.87)-'1 tlb2, hwllw
~wmwutuwu 61.iwlflntumpJmGGbp ljwuiwpbLnL9 hbllln ulllwglJ.bL bG. 

hwGriti~wljwg ~wmtiu hwrt.lwoti wCiltJmu(!· 
gS 

tgaj - -- (4.88) 
ao=ll - v,2 ' 

() 

wGljllwG pwp6pmpJnLG[!' 
gS2 . 

H == 
7 2 

- Stga11 • (4.89) 
2v11- cos a 0 

1wlllhl!wllwG[!h5h nwGwyh w2tuwtnwGpw1hG tlwybnbuh wmwll
Gbrh tlh2u lJ1nuhlJGbnh numnm91mun hwmhl!h wmumCiwyblll !JmnllwG 
ww11lwGbg: tunGwlJ. hwmtiltub11'1 Wf11lJnLCiwijbm ltlllpllwG Ci~wmwLtnt.l 
hwmpljwllwGrll!'1 riwuwltti w2tuwmwG2wJtiG llwltbpbup wmwllGbp'1 
ll'12u lflnutiltGbpp o~llltillwL llu(! u !wlflubp[! tGbpqpwJti lfln211 6wtu
umllGbp'1 ~WJllwGGbpmll npnzbLnL hwllwp (!GlllptlbL t hbmlaJWL 
hwzt.lwpljwJtiG llnrihw [4, 5, 14]. 

P + F 11 cos(90
11 

- <p - a)== G cos(9o
0 

- <p )+ Nf ·) 

) 
(4.90) 

N + F 11 sin~011 -<p-a)== FP +Gsin(90
11 

-<p, 

nptnb'l.. P - G hwmti4'1 zwpdllwG metG t, FR -[!· riwGwljp ~uimmllpg 
w12w2wgw6 ljbGmpnGwtumJu met(! (FR = m W

2 
R), N - (! · lflnutilt'1 

llwljbpbup LJ.pw hwm'14'1 hwltwqrin11. GnrllwL md[!, f - [). hwm'14'1 la 
lflnutilt'1 llwltbpbuti LJ.pw 2lflllwG qnp6wl.jpg(!, Fp - u· l.jmpnri. lflnutit.i'1 

ijpw ljbGlllpnuwtumJu met(! (FP = mV
2

/ p ), p - G' lflnutiltti ljnpmpJwG 

2w12wt.l'1l'lt:!· V - u· hwUl'14'1 2wridllwG wpwqmpJmG(!, m - [). hwmtilt'1 
qwGqijw61l llbOmpJmG(!, G - u· hwmtilt'1 qwuqijwoti lt2ti121J: 

Lm6bLn4. (4.90) hwtlwltwflq(!, uuiwgijmll t riwGwLtti lflnutilt'1 
llwltb11bu'1 t.lriw wnw2wgw6 hwm'141i zwpetllwG P met(!, nfl(! 
tlpwetwllwfiwlj owtuut.lmll t hwlllpljp l.jtnpllwG LJ.pw: 

<J>nu'14'1 o~uitillwL 6u(! npnzbLm G~wlllwl.jnt.l. oqmtlbLntl zwpetnri. 
metti tQumpbllmll'1 ~wJtlwGtig. lflnutiltti l.jnpmpJwG LWtlwqmJG 
2wnwt.l'1'1.C! npnzbLm hwllwp uuiwglJ.bL t hbmlaJWL WfllllWhWJU1nLpJntG[!. 

p(<p)== - c~
2

R[1- f sin(a + <p)lntg( a :<P )J (4.91) 

nrmhri.' V - Ci hwmtit.iti 2w11dllwG wrwqmpJmGG t lflnuti4'1 llwljbpbuti 
ijpw, np(! Ltwtut.lw6 ump6fl ~muiuwG q6wJ'1G wpwq.mpJmGtig (V o) 
npnzt.lmll t [)Utn 'f). l.i.Pmp!bCil.jnJti wnw2wpljw6 pwCiw6up. 
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V= a[(~2 +b}-
2
fQJo_(bcos<p0 +csin<p0 )]: (4.92) 

Umwgijw6 pwGw6labp[) hGwpwijnpmpJmG bG lllWLtiu npnzbL 
hwmtit.iti ritiGwupljwljwG wupmpJWG uwhllwG[), llnq16p hwpijw6p 
dwllwGwlj hwmti4'1 LJ.pw wnw2wgn11. ritiGwllplj md[!, hwpijw6pg hbmn 
hwmtit.ill 2wpdllwG hbmwqp6[!, ribljwJti hwGriti~wljwg ~wmtiG hwlll'14'1 
hwpijwoti wGljJmG[! u wCiljllwCi pwp6pmpJmCi(! (npnG2 wGhpwdbzlll bG 
b11.bL wljnuGbpp ~wUlbpp LWtlwqmJG ll'1f12(! npnzbLm hwllwp), riwGw4'1 
wmwllCibp'1 llti2u lflnutit.i'1 ljnpmpJWG 2wnwt.lti11.o. lflnuti4'1 llwljbflbup 
ijpw hwmti4'1 zwpdfl! mdCi m zwpdllwG wpwqmpJmCio: 

1wlllhl!wllwGnh5mu hwlllhlth m pb@boh uwybnumn~h lbntu
wgnbqnu~1wG hwywGwywG llnnb1 wynnmllo u wnnimCiwllblllm91mCin 
hwnyw6h nbwpmll: StrnwljwG hblllwqnlllmpJmGGbpnt.l pwgwhwJllltlbL 
t Gwla hwuipljwllwGpp~mll hwuiti4'1 m ribljwJti Qbppbpp llwljbpunLJp'1 
lflntuwqribgmpJwG qnpooGpwgo u hpllGwLJ.nptlbL hwpt.lw6'1 wpriJmGw-
4.bmmpJwG pwpOpwguwG m11.tiGbp[! [14]: 

1wllltiljwllwGpti~ti pmGljbppg pwlflt.lnr1 hwlllpljGbp[! llbo wpwqm
pJwllp pn~bLntl ~LI1mt.ln11. opqwGCibpp hwpijwoGbppg, hwpijw6mll bG 
qLwfiwJtiG tugtit.iti Gb112'1G ~wlllbppG Lt rirwug Qbppbpp llwljbplanLJp
GbppG, t.lbpw6ijmll llwCip ljlllnpubn'1 m ijbpwriwnGwLntl. riwnl>JWL 
hwGriti~mu bG ~llll114.n11. opqwGGbppG, 4r4'1G bGpwpljijmll hwpijw6'1 u 
WJll~bu 2wpmGwlj hwlllpljubp'1 llwGpwgllwG qnp6[!Gpwg(! zwpmGwlj
LJ.mll t, ll'1G!Lt llw11.tig 11m11u qww: 

'lmpu bu pbptlbL pwGw6labp, npnGQ n11n2mll t;(j llpG~la Qbpp'1 
llwljbpumJptiG hwpLJ.wobw hwmti4'1 wpwqmpJmGGbpp pw11.wri11'1~Gbfl[!, 
nput Qbpp'1 llwljbpumJptiG ~wlllwhwljwG wGljJWG mwlj hwpijw6bLmg 
hbmn ijbpwriwpMwG wpwqmpJmGGbpp pw11.w1111'1!Gbp[!, oqllltlbLntl 
PpnmGJwG 2wpdllwG pGmpwqppg· Gbpljwjwgt.lbL t hwpijw6'1 u 
ijbpwriwpMwG wGljJmGGbpp hwt.lwGwljwG pwztullwG f"ulllntpJmGGbpp 
:j>mGljgpwG, npp oqGmpJwllp npnztlbL t Gwu ~wmwhwljwG hwpijw6'1 
wGljJwG ll'12'1G wpdbQ[! la ritiu~bpupwG: 

1wmti4ti m ~wmti llwljbpumJP'1 lflntuwqribgmpJwG u hwpijw6'1 
'11l~mLu'1 lJ.bpwljwGqGllwG qnpowljpg(! npn2bLnL hwllwp ritimwpltbGQ 
hwlll'14'1 u ~wmti lflnfuwqribgmpJwG qnp6[!Gpwg(! hwpijwoti lfln211 
wpwqmpJmGGbpp hwllwp (bpp WJG ljwqllmll t ll'12wGti mwuGJwlt llbmp 
t.lWJf1ltJWGmll): UJll l)b~Qmll ljwpbL'1 t wGUlbUbL PLI!~bu hwlll!il.jp, 
WJG~t;u tL ~wl11'1 (ljwll Qbppp) llwltbpumJp'1 ~Lwumplj rih:j>npllw
gtiwGbpfl llbompJmGGbri[!: 

Unw2wrt.it.ln11. hwplJ.w6ti qnp6[!Gpwgti llnribLwtlnpllwG 2112wuwlj
Gbpmll, oqmtlbLntl hwriLJ.wofl ~pngbup flll~mLuti PWLWGuti hwt.lwuw
pmllpg (llbOmpJmGpg), l.jwpbL'1 t npnzbL hwlllpl.jp Lt ~wtnp (l.jwll Qbppp) 
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tlw4bfllinLJptJ hwrit.lwoti W[ll"lJnLlif>nLU hwlllti4ti q.OWJpli zwrictuwli 
W[lwq.mpjwli (V) Li UjllllllUWli wli4JntliWJtili W[lWq.mpJWli (W) 
Lflntuw4bflUjnLu[!: 

UJulllbl'l lllWflpbriw4t.lbL t hwrit.lwoti bri4m l)bl4f>. hwrit.lwoli 
olipwlimu t UjWlllP liw4brilinLJpti t.lflw uwhbLnt.l li hwrit.twoli oli~wlimu t 
UjWlllp tlw4bfllinLJpti t.lriw wnwlig uwhbLm: 

=iwrit.twoti olipwgpnul q.6wJtili Li wli4JmliwJtili wriwq.mpJmlilibflti 
4wtut.lw6mpJmlio. bflp hwrit.twoli olipwlimu t wnwlig uwhbLm. Ujblllp t 
PWt.lWflWflti hblJlliJWL UjWJUWlipli' 

jv~{/3)+ w ~{f3Xd,J/2~ $ 3,5 µu(I + k)[v:.(!3)], (4.93) 

n[llllbl'l' du - li hwlllti4ti utJ2tili lllf1Wuwq.p6li t, k - li' ptlUjnqutJ lin[luWL 
pwriw11ritiiti t.lbriw4wliq.liuwli q.nri6w4tigo, V~, w~ - o' hwuwlljWlJlWU
tuwliwpW[l q.6wJtili Li wli4JmliwJtili wriwq.mpJmlilib[l[!, µu -li· Ull1Wlllp4 
zlfluwli q.n[lOW4P9[! hwlllp4tJ Ii UjWlllp up2li: 

Unwlig uwhbLm, hwrit.lwotig hbllln, hwlllti4ti wriwq.mpJwli pwriw-
'lfltiilib[l[! Lflntuw4briL4t.lmu bli hblllliJWL 4wtut.lw6m~Jwtlp' 

v;(p) = f v;(/3)-f d11 m; (f3 ), 

v;(/3)= -kV.1'.(/3), (4.94) 

w~(/3)= -2 v~~): 
(4.93) wlihwt.lwuwrimpJwli tuwtullluwli 11bL4f>nLu hwrit.lwoli 

[!lipwlimu t uwhpti wn4WJnLpJwup Li hwlllti4ti m L4Wlllp (4wu f>bfl~ti) 
Lflntuwql)bgmpJmlitig hbllln wriwq.mpJWli PWl'lW'lflPilibflti 4wtut.lw6m
pJmlilib[l[! 4Ltilibli. 

v;(p) = y v.: (/3) + l-',,t:1i{! + k )v; (/3 ), 

V,7(/3)= -kv;,(/3), (4.95) 

w;(f3)=m~(f3)+ 5p,,t:0 (! + k) ·· V~~)· 
n[llllbl'l.1-'f) -li 11tiliwuti4 zlfluwli q.nri6w4tigli t, t:o -li· gmgti!. nrili [!lil)m
limu t ±1 wrictbplibfl 4wtut.lw6 hwlllti4ti hwriwpbflw4wli wriwq.mpJwli Li 
L4Wlllp uw4brilinLJpti znzwlflnriti uti2Li 4wquw6 wli4Jmlipg' 

t:0 = sign[v:(/3)+ d; m~(/3)]: (4.96) 

O[lnzbl blip puUjnLLUP W[ll)Jntliwt.lblll t.lbflW4wliq.liuwli q.n[l6W4pg
lib[l[! UjWlllpli hwlllti4ti hwrit.lwotig hbllln· 
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k, = (v; /vJ k
11 

= (v; /v;) Li kw= (w;· d11 /2v; ), (4.97) 

n[llllbrf kt, kn b. kw - li hWUWUjWlJlWUtuwliwpW[l pUUjnLLUti W[ll'lJnLliwt.lblll 
t.lbriw4wliq.liuwli q.nri6w4tiglib[lli bli x Li y wnwligf>libriti nuv1mpJwup Li 
hwlllti4ti zwricto Ujlllllluwli ctwuwliw4: 

0 q.lllwq.n fl Ob Lnt.l W[lWq.nLpJ mli lib flP PWl'lW'lflPilib flP Lflntuw4b [l
UjnLtllib[l[! [143] Li hwrit.twotig hbllln hwlllti4ti L4Wflwtlblllflbflti 4wtut.lw-
6nLpJmlio' (4.93), (4.94) Li (4.95), 4wflbLti t nrinzbL titlL4nLLuti Wfll)Jmliw-
4.blll t.lbriw4wliq.liliwli q.n[l6w4tJglibflti hwuwri t.lbri2wt.lnri WfllllWhWJlllnL
pJmlilibfl[!: 

trip hwrit.lw6li olipwlinul t wnwlig uwhmuti (4.93), WL4W WJ'l 
l)bUjf>nLu 4ulllwliwlip. 

Jcos fl-z sin/3 + A,,,I::; 3.51-'u{I + qzcos f3+sinf3J, 

k
1 

= [ f (cos .8- z sin /3)-f Aw] cos /3-k(z cos /3 +sin f3)sin /3, 

J 
(4.98) 

k,, = k( cos p + si:/3 J cos ,8 + [%(co; /3 - sin /3 )-f Aw sin /3. 

5 . 2 k =--(cos f3-smf3)+-A,,,. 
"' 7 7 

n[llllbri' z = tga = v; / v; -li hwlllti4ti wli4tlwli mririmpJWli lllwliq.bliu t, 

Aw= d11m~/(2v~)- li' UjWflWUblllfl t' 4wtut.lw6 hwlllti4ti UjllllJluwli 

wli4JnLliWJpli W[lWq.ntpjntlipg utJliili hWflt.lWO[!: 
t°'ulljmLuti t.lbriw4wliq.liuwli Wfll)Jntliwt.lblll q.nriow4tiglib[l[!, bflp 

hwrit.twoli olipwlimu t wnwlig hwlllti4ti uwhbLnL, nrinzt.lmu bli hblllliJWL 
WfllJlW hWJlllnLP,J mlilibflti oq.linLpjWUp. 

k, = l(cos f3-z sin/3)- p,,(1 + k}<:0 (sin /3 +zcos /3)]cos /3-

- k(z cos fl+ sin /3 )sin /3, 

kn = kei:/3 +cos /3 }as /3 + [ (co; /3 -sin /3 )-

- p,,(1 + k }<:oC'i:/3 +cos/3 )]sin/3, 

kw =A"' - ~ f..1,,(1 + k h(sin /3 + z cos /3), 

t:
0 

=sign( cos .8- z sin /3 +A,,,): (4.99) 

(4.98) ti (4.99) WfllllWhWJlllnLpJmlilibrio Li hwlllti4ti hwrit.lwoti 
wli4Jwli L4WJliwliw4wli hwt.lwliw4wlimpJwli pwztuuwli ~mli4gtiwli 
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[143] hGwrwl[nrmf'Jnt.G LjmwG nrnzbL hwrl[woti pt.h4mluti L[brwljwGqG
LiwG Wfll'lJnt.Gwl[bm qnrowljpgGbrti hwl[wGwljwGmf}JWG pwztuliwG 
~mGLjgpwGbr[l L4Wt.np t.lwljbrlimJf'ti ritirflti Gljwmliwlip 

r 
- ' . : r. 

tJ1(11.a)=l J,<fJ(/J.a)<p'(fJ)dfJj <fJ(j],a}p'(fJ) (4.100) 

UJumb11 11 = ip(!J). <P'(/l)-G L[brwljwGqGLiwG qnrowljgp LinGnmnG 

Ljwtul[wOmf}JmGG t lljWmwhwljwG hwrl[woti wGLjJmGpg Li rww wowG
QJWLtig: 

4wmwrl[w6 hbmwqnmnt.f}Jnt.GGbr[l hGwrwl[nrnt.pJmG bG mwltiu 
nrnzbL tilil4nt.Luti L[brwljwGqGLiwG wr11Jnt.Gwl[bm qnrowljpgGbro: =iwr
L[woti Ltinflr wGLjJmGGbrti 11bL4flnt.li rirwGfl LJwrn11 bG libo LtiGbL Lib-ljpg: 

=iwrl[woti wGLjJwG t.lbowgliwG(l qmq[lGf}wg hwl[wGwljwGmpJwG 
tummf}JwG pwztut.lwG ~mGLjgpwJti Liti2wl.JwJfl[l LtinflrwGmli t, pulj 
plilljnt.Luti L[brwljwGqGliwG qnrowljpgGbrti Liti2tiG wrdbflGbr[l LtiGmli bG 
Libljpg Ltinflr: rt.llljnt.Luti brl.JwJGwljwG L[brwljwGqGLiwG qnflO[!GpwgGbr[l. 
Ljwtul[w6 flbflf'P Ljwt.l lljWt.np wGhWflf'nLf}Jnt.Gpg m alipg Ljwrn11 bG 
[lG11mGbL lljWt.nwhwljwG t.lbOmf}JmGGbr, nrnGfl 6zqrtim 11dl[wr t 
Gnrliwl[nrbL nrLit pwztutii ~mGLjgpwJti oqGmpJwlip: 

=iw(lllwcrnn Llm[l6b[lb wztuwmwGpw1bG LiwlJb[lbub Liwzywcrpb 
5wt.bh n[lnzmli(l: PGwljwG t, nr hwmpljwliwGrtiiGbrti (hwmpljw2wr
l11liGbrtil wztuwmwGflti [lUf'WQflnt.li Limr6pljGbrti hwrl[wcrn11 Li 11wGwlj
Gbrti Ljmrnri Liwubr[l t.lwzl[mli bG (Glj. 4.45): 
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ul/ 4.45. Uni(l6/7L1ubf1/7 [, r;wuwL;ubfl/7 tlwzlfwo wzjvwinwupw;/lu 
tJwl;b{lbLJub(l/7 f!Uf)hWUnL/7 LnbliJJLI. 

Ubr ljn11Litig mrl[bL t Liwzt.{w6flti libOnt.f'JWG mbuwljwG hpliGw
t.{nrmli[l Li Ljwnmgt.{bL bG Liu1zt.{w6flti qrw~pljGbr' Ljwtul[w6 zwhu1qnro
LiwG mlinflnLf}Jnt.Gpg [15] 

tuGritir[l Lnt.ObLnt. hwliwr [!Gmrt.l.bL bG LimrotiljGbrti wztuwmwG
flWJtiG LiwljbrbuGbrti Liwzl[w6flti hwzt.{wrl.JwJtiG utubliwGbr: 

Uwzt.{w6flti LibOnt.f}JmG[l nrnzl[bL t '1.Clwrmt.l.ti pwGwaliti 
oqGnt.f}JWLip' 

c(.:.) cc _<ll_(_-;J = k o-(_;) Vt = k r(_; )I~ 
- d!, Alj f:AE. 

(4.101) 

nrtig brLimli t. nr Liwzl[wopti pwztuliwG ortiGwiwLtimpJt.nG[l LJwtut.{wo t 
Gnrliwl LWflliwG (a(~)} Ljwli znzwt.tin11 LWflliwG (r(i;)) ~mGLjgpwjpg: 
PwGwali.mli k- G hwrt.{woti tiumbGupt.{mpJwG qnrowljpgG t, V- o· hw
mtil.Jti zwrdliwG wrwqmf}Jnt.G[l LimrotiG hwG11tiL4bLm dwliwGwlj, E - u· 
Limroti Libmw11ti wnwoqwljwGmpJwG Lin11nq(l, t - o· Liwzliwu dwliw
Gwlj[l, F-[l· Limroti wztuwmwGflwjpG Liwljbrbup Li. hwmpljp Lip2Li. zt.tiliwu 
qnrowljpg[l hwmplj(l Limroti Liwljbrbunt.{ zwrdt.l.bLnt. dwliwGwlj, A - o· 
Liwljbrbu(l: 

Ujulljpunt.{, tt1G11rti Lnt.6nt.li[l hwGqbgl[bL t Limroti wztuwmwG
flWJPLi Liwljbrbuti L[rw GnrliwL (a(OJ Ljwli znzwt.tin11 (r(O) LWflnt.liubrti 
~mGLjgpwJti nrnzliwG(l: 

UztuwmwGflWJtiG Liwljbrbuti t.{rw hwmtil.Jti wq11LiwG md(l GnrliwLti 
Li. 2nzwt.tin11ti m1111mpJmuGbrnt.{. 

/ ' - I' · 1· / r ~ I' · · 1 
ri_4 -·· Ii LU (, u:: - (} .\lf1Uo, \ 

'~" "gsi11a/), ""=qi) cosa/).r 
(4. 102) 

nrmb11' Pa Li. qa-G z Li x m1111mpJmGubrnt.{ hwrf>wljGbrti t.{rw hwrt.{wonri 
mdbrti Lib6mpJnt.GubrG bu: 

Oqml[bLnt.{ Limroti wztuwmwuflWJtiu LiwljbrbupG mwrrwljwu 
hwrt.{woti hGwrwt.{nr Ulbriwt.tintumpJmuubrti hwt.{wuwrmliubrtig, V(x,zJ 
Li. U(x,z) mb11wt.tintumf>JmuGbrti ~muljgpwubr[l t.{brLm6bLnt.{ 1>mrJbti 
upGmu Li. LjnupGmu wul[br2 zwrflbrti. oqmwqnr6bLnl[ =imljp [lU!fhwG
rwgl[w6 orbGfl(l hwrf' LWfll[WOWJtiG t.{p6wljti hwliwr. unrliwL (an. a:) Li. 
znzwt.tinri (rxz} LWflmliGbrti hwliwr umwgt.{bL bu hbmli.JWL w11mwhwJmm
f'Jnt.GGbn[l. 
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azz = I -Ev2 { [v~(z )+ anvU n(z )]cosanx - ( 
/ ~ v )anVn(z }sinanx }· 

axx =~[anUn(z)+vV~(z})cosanx , (4.103) 
1-v 

rxx = ( E )~~(z)-anVn(z)].~inanx: 
2/+v 

PwGwllubflnLU 2UlJltituubp[I gnLJ9 b(j IIlWLPU l>mCiljgpwJti 
w6wGmwtG [IUIIl 4imflntuwljwuti: 

Vil 2WflQ uwpbUwtntil!wl.JwCi 4.hJlLnL6nLpjmGGhfl ljWIIlW['lhLnLg 
hbtnn, utnwgt.lbL bG. 

2v \ q0 cosa0 

axx = a,,(l-v). [/ - -~-(r•+~~J- --·/ _ J (chwh-e-;h )-~ shwh]x 
w+r A."sh,.til h 

-(w+r):[( } ychyz-wshyz -r(h-·)J} x e (J) + r + e - cosa,,x' 
shyh 

(4. 104) 

2v \ P0 sina11 
a = · x ::: f3 (1-v) ,-(iil+i'k - _ -" [1- ~=-·--=-]- ·-:...-::!-[(chwc-e·-rc )- -~shwc] 

w+r }.-~~ r 

-(ro+r~·[(- -) fchfx-wshfx -r(c-x)]} ·fJ X e (J) + Y + _ e CO.I 11 Z , 
shyc 

(4. 105) 

T :x == 

P. sina e-(w+r)x[1- shfx e- rk-x)]sin/J z 
II II - II 

shyc (4. 106) 

{[ 

-(iiJ+y)c] - [( _)_h_ ]}' e r - -re ws we /3,, I - - - - --=--=-- chwc-e - -- _-
w + y A. 1 shyc Y 

OfllJlOlf 
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/3,, = mr . (n = 1,2,3, ... .. ), 
2c 

2~=/3 1- v. J-cos2P,,h 
" 2 sin 2 /J,,h + 2 /3,,h ' 

(4.107) 

~ ? =/31 1- v_2P,,h - sin2/J,,h. 
" 2 sin2 P,,h + 2/3,,h · 

nLCibCiWLntl. CinpliWL la 2n2w4inrt LWJlnulGbJlt'I ub6mpjmG(JhpQ 
b111.Jw1GwljwG ( Os z :S h) la tSwljwmwJtiG ( Os x s c) llwljbphu£ihpp 
hwuwr. oqmt.lbLntl. (4.101) pwGwlllatig, n11n2t.lbL bG uw2t.lw6qt. 
uh6mp1mGCibp[1 Ci24.w6 hwppmpJmGGb(lp hwllwn: 

UmptSti h('llJWJGwljwG hwflpnLpJwG hwllwfl ( x=O u Os z sh)' 

\ 

q cosa e-(ru+r )= [1-!!!E__e-y(h-:)] I v (/ () h h 
Lt(x) = k -/- -(w+y )11 s r : (4. 108) 

a,, EA [ e J r [( h) w ] 1- - - - - - - - chwh-e-r --shwh 
(J) + r A.1 shy h r 

Umpeiti CiwljwmwJtiG hw11pmp1wG hwuwp ( z:::O u Os x s c} 

\ 

p, sina e-(iii'+r}r[ I - shrx e-r(c-x)] I 
Vt 

0 11 
shyc Lt(z)= k-- . · /4 1091 /3 1 EA -(u,+rk - - - . ,. . / " [1-~=----] - ---/-- [(chwc - ere )- ~ shwc] 

w + r }. shyc r 

U2tuwmwGpw1tiG hw(lpmp1mGGb11ti llwl.JbflbuCibflll hwllwp mGb
GwLntl. llw2t.lw6Qti llb6nl!)JnLGCib(lp .1>mGl.jgpwGbflQ b11ljwjGwljwG (Os z 5 
h) u LWJUWlJWG ( 05 x 5 c) nLll.11.nLPJWllp, ljwnnLgt.lbt bG flJ1WGg q11w
l>tilJGbfl[! u tuum11Gb11u: 

Um11ri'1 w2tuwmwGQwJtiG bf1lJWJGwljwG hWflPnLPJWU uwljbJlbuti 
4.rw (Os zs h) llw24,w6eti llb6mpJmGGh11'1 qriw~tillGbp[! Ltwnmgblm 
hwllwr hw2Ltw11lJLlbL bG hwllwutwmwutuwG gmgwGti2Gbfl[! u ljwnmgtl.bL 
llmrtSti b11lJw1Ciw4wG u tSw4wmw1'1G hw11pmpJmGGbpp liwljb11buGb11ti 
llw2t.lw6p'1 ~mGl.jgpwGbpti tflntflntumpJwG q11wl>tiliw4wG o ritiGW!W
tflmpJmGGbpu m lim11tS'1 bfllJUJJCiwljwG u tSwljwmw1tiu hwripnLpJnLGGbflp 
llwlJb11buub11ti llw2t.lw6pti tu.um11GbJl1J [15): 

=1wmpljwuwG11'1!'1 umritSti4ubpp w2tuwlllwGpwJ'1G liwlJh f'l l:iUGbp!i 
liw2qw6pp !WLPP n11n2nLllG twljwG Ci2wGwljmpJmG mGti 1111wGg 
ljwpopwgllwG mbrtwliwubrih tS2qrimllwG u hwllw~wmwutuwG 
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ll2w4nullibnntl. hwflWUlumpJwU pw11C111wgllwu qnn6mll: 'lmpu pbnLJ.w6 
pwCiwClubf1[! u 4wnmgLJ.w6 qriw'.f>p4Ubf1[! hGwnwLJ.nnmpJmU bu UlWLtiu 
n11n2bL llmptip4Gb[1p bf14WJUW4WU u 6w4WUlWJpCi hwripnlpjnLUGbpp 
llw4bpbuGbn'1 llw2LJ.w6pp OflPUW!WLjlmpJmUGbp[! u LjnG4flbl.Jl twljlbp[!' 
4wf1ntw6 llbebGwJp zwhwqnp61lwu UlunflnLpJmGpg: 

1wl.JlhywllwG[!h5h ghl.JlwymnClb[!h w[!nimupubrn: Sbuwljwu 
hbUlwqnUlnLPJWU Wfll'lJnLGI?Gbnti u 4nGUU1flOL4Ulnf1W4wG hw2Ltw114Gbpp 
hpllwG 4.flw llzw4LJ.w6 hwUlp4wllwGf1'1!Gbrifl (G4. 4.44) 4w11mglJ.w6-
£?wJflU ~wpwllbUlflbfl[! hflllliwlJ.nril:iLm L. 2whwqnp6w4wU 11bctpllCibp[! 
tizUlbLnL Ci~WU1W4nt.I. 4wtnwpLlbL b(i LWPnflWl.Jlnfl u Wfll.JlWflflWl.jwG 
LWJCiw6wLJ.wl LjlnpClwn4mllubri: 

Q.flmwljlnpClbnC! 4wtnwf1LlbL bu bp4nt LjlmLnLl' GwtuGw4wu u 
hflllGw 4wu: 

uwtuGwljwG LjlnpClbnfl G~wtnwl.jG t bflbL hwUlflljwllwG11'1!'1 
wnw2f1G ullm20 (u4. 4.44w) LjlnpClwn4bt u n11n2 ~wnwllbtnpbfl tizmbt 
wGllp2w~bu mbrtmll, wnwGg tun11 qpUlw4wG llbpnflUbpp ll2wljllwG: 
1f11lGw4wG qpmwljlnpClbpnLJ. LJ.bp2Gw4wGwutbu uUlmqLlbL u 62mLlbL bG 
Ulbuw4wu hbUlwqntnmpJmGGbnnLl ul.JlwgLtw6 w1111JmGpGb110 u 
llpwdwllwuw4 hbmwqntnt.1.bL nL nrm2Llbt bG WJU 4wnmg!.J.w6pwjf1U u 
2whwqnp6w4wG ~wpwllbmnbf1[!, npnlie tnbuw4wlinpbli !tf1G 
mumlluwurrtlbL: 

<I>n11C1w114Llnrt GJntpbf'lC! brtbL bG. qwnf1G, gnrbG[! u bqf1~
U1wgnpbun: np~bu quwhwtnnfl gmgwGf1zubp (}GtnflLlbL bG 8-39 % 
tunGwt.l.mpJwllp hw1J1p4ub11'1 llwurwgllwu nrw4u num qnnU1bfuuf1-
4w4wG utwhwu2Gbpp, Ljlwutnwgp Wf1U1Wl'lfl"l'lw4wumpJmG[! (4q/ct) , 
tGbrqwU1Wf1nLPJnLU[! (4'-ltn.ct/4q) u WJL 2whwqn116wljwu gmgwup2Gb11: 

uwtuuwljwu qpU1WLjlnpClbpml npnztlbL m 621J1tlbt bG. llmp6p4Gbpp 
m 11wGw4Gbf1p hwutnmp1mG[!' 3 llll , bf14Wf1nLPJnLU[!' 88 llll, UJntp[!' CT-
45, £?wuw4[!· 12 hwlJl, wnwGgpGbflp pp4[!· 4 hwl.ll, llwGnwgllwG fug'14'1 
LWJUnLPJnLU[!. 54 M, pmu4bnf1g hwtnp4Ub[lp bLI?'1 wugep !WLjlUbfl[!' 
56><56 llll , LjlwljwGp Ljw11mg4w6p[!· wnw2[!Gpwg L. hbUl[!Gpwg 
2w11ctmllntl.. llmptip4Gbpp (11wGwljGb11'1) u tug'14f1 w2tuw1J1wG£?w1pu 
llw4bpbup (l'lb4wJf1) llf12u pwgw4[!· 4,5 llll, pbf1pbf1'1 tunnmpJmGc:!' 3 llll, 
I?brpbflp utwlnbpfl Ljwqllw6 wU4Jmurf 90°, flflwpflg hbnwLJ.nnmpJmG[!' 
10 . ttb4tnpw4wu 2w11ct'1!C!' 4AM80B2Y3, 2,2 4'-1.Ul, 2850 ~tn/pn~. 
tLb41IlflW2Wf'ldf1!'1 w2tuw1J1wGpp tLb4mnwufubllwGbf1[!' WUU11'1.WClU 
(bnw:J>wq 380 '-1.), bnwUl.jJmUwClL. (llpw:j>wq 220 '-1.): 

1f11lliw4wu qpmwljlnnClbf1[! LjwlJlwrLlbL bG Ljlnrc:iwr4Llw6 wnw2tiG 
Gllm2r Gwtuliwljwli qpU1wljlnpc:ib11r w1111Jmlipubr'1 hpllwG tlriw 621J1tlw6 
l.jwnmgtlw6£?wJ'1G ~wriwllbl.llflbflnll Llb11wl.jw11mgllw6 m ~WU1f1WUUl-
4.w6 hwUlpljwllwGrfl!P LJ.rw: 

Q.f1mwljln11Clbf1[! 4wmwnlJ.l:iL bu br4m Ljlmtnll: 
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U11w2pu Ljlmlmll , Ljwfui.tw6 U1W!'1Pbr Ulbuwljj'l hwlJlj'lljubpp 
tunuwLtmpJmUflg, hwmf14wllwunfl!fl w2fuwl.JlwUpfl !nnu nbctflllubnr· 1) 
llwrtfl (dM = 5 tltf) wn4wJnLpJWllp 4nllppGwglJ.w6 opqwuubrnll (hwpp 
llmntifll.jubr u Wll1WllUwtlnn flWUWl.jUbf'l), 2) llwrtfl Wlll.jWJnLPJWllp hwpp 
llm116fll.iGbpnlJ., 3) wnwGg llwrir Linllpf1uwgqw6 orqwGubrmlJ., 4) wnwGg 
llwrtfl hwpp llm116f1l.jGb11nLt. LjlnnClwp41lwG Wfll'lJmUpGbpp hpllwG LlflW 
Liwnmg!.J.w6 q11w:i>rl.iGb11'1 (ul.i . 4.46) tlb11tm6mp1mU[! gnLJg t IIlWLflu, n11 
[!Utn llwG11Llw6pp qpwGmtwllbt.npwl.iwU l.jwqllfl u WfllllWl'lf'l"flwl.jw
GmpJWU P"L"fl mbuwl.ip hwm'1LiGbp[!' !"f1· tunGwtl u qb11tunGwlJ. 4'16w-
4mll, llwGpwgGbLm hwllwri G~wmwl.jwhwnllwn t oqmwqnp6bt l.jnllpp
Gwgtlw6 llwGriwgGnfl oriq.wCiubp: 

'-mllppGwgtlw6 oriq.wuGbpml hwmpl.jwllwCipp![! qnnt.nbfuCipl.jwl.jwG 
~whwG2GbppG hwmpl.jGbpp llwGpwgllwCi !WLjlbpnlJ. pwlJ.wpwpmll t 
bq.p~mwgnpbup tunGwLJ.mpJwG ll'1G!u 36,6 %-p, q.wpm' llpG!u 24,7-'1 u 
gnpbGp' ll'1G!u 28,4 %-'1 uwhllwGGbrimll: 

1wmp4Gbrif1 llwG11Llw6e'1 Q.flWUnLLWllbmJlwl.jw(j t.iwqll[! hbUlwqn
mbLtiu. llpwctwllwGwl.i Uli.l.JWLUbll bu lJ.bpglJ.bt n11n2btm GwL. llwGpllwG 
Wf'lll1Wl'lf1"1'lW4wGmpJnLG[!' 4wtuLtw6 hwmp4Gbpp tunGwtlmpJmGpg 
hwlllf14wllwGf1'1!'1 wzfuwtnwCipwJpCi UnLJU !"flu nbctpllCibr'1 l'lb~pmll: 

1wU1f14wllwCipfl!f1 Wflll1Wl'lfl"l'lw4wGmpJWCi qpw'.f>f14w4wCi 
Wflll1WhWJU1nLpJnLUUbfl[! pbptlw6 bG Cil.j. 4.47-mll: 

D JO 20 30 w. ~ 

uf/. 4.46. Qwfmt tlWUf71/Wopf1 Qf7WUntJWUblflf7Wf/Wu f/wqtl[! (dq) 
f/w/w/wb junuwlfmp1muf1g (W} tlwrz/1 (dM = 5 tltl) wnf/w1mp1wtlp 
f/ntlpfluwgljwb Of7QWUUG{1/1 fJGLL/EnUJ: 
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Q.pw~~4Cib[1~ t.lbf1LnL6nLpjnLU[! QnLJQ t mt.I.bl, np [!Um wpmw1111n
riw4wCimpJWU lib6mpJwCi 11w11eiJWL 4nlip~Ciwgt.lw6 liwCipwgCinri opqwCi
CibpCi mCibCi wnwt.lbLnL?JnLCiCibp hwpp limptS~4Cibfl~ hwlibliwmmpJwlip: 

Q~, 
~4/.> 

a201--~-+-~~...-----+--~~ 

uq. 4.41. ~wgwhwm/11/WJ/IU 11zwqwpnLJUbf1/1 U1Wf1pbf1 hwm/71/ubf1/1 
11wu{111WU Wf1U1WfJ{1fll]Wl/WUnLf}JnL U[!. (Q) qwfulf w<J funuwtf nLfJJnL uflg 
(W) 11wl]/1 (dhtl = 5 1111) wnl/WJnLf}JWl1p qnl1pf1uwglfw<J Of1QWUUbf1/1 fJbUj
pml1. 
0 - bQ/1U/U1Wgn{1bU, IJ - gn{1bU. ti - QW{1/1: 

1wm~4wllwCip~~~ wztuwmwCi,g~ ~npu nbd~liCibpCi tL wnwt.lbLW
qnLJCi wpmw1111nriw4wCimpJmCi bCi qwpqwgCimli hwm~4Cibp~ tunCiwt.lm
?JWCi ll~Ci~u 17%-~ uwhliwCiCibpmli, WJCimhbmu 4mpm4 Cit.lwqmli t: 

Uwri~ wn4WJnLpjwlip 4nlip~Ciwgt.lw6 liwCipwgCinri opqwCiCibpnt.l 
wztuwmbL~U, hwm~4wliwCip~~~ W[lmWllf1nrtw4wCimpjnLU[! pnlnfl 
mbuw4~ hwm~4Cibp~ liwCipwgliwCi dwliwCiw4 tunCiwt.lmpJWCi li~Ci~u 
17%-~ uwhliwCiCibpmli 4wqlibL t 266-210 4qld, ~u4 tunCiwt.lnL?JnLU[! 
li~Ci~u 36,6% pwpeipwgCibL~u Cit.lwqmli t li~Ci~u 80 4qld: 'lpw4wuo WJCi t, 
np tunCiwt.l u qbptunCiwt.l hwm~4Cibp[! lib.QbCiwCi liwCipwgCimli t: 

UnwCig liwri~ llb~,gmli hwm~4wliwCip~~~ wpmw1111nriw4wCim
?JnLU[! tunCiwt.lmpJWCi 6,6 - 36,6% uwhliwCiCibpmli pwt.lw4wCi~Ci pwpeifl t 
umwgt.lbL u 4wqlibL t 4nlip~Ciwgt.lw6 liwCipwgCinri opqwCiCibp~ llb~.Qmli 
380-280 4qld, ~u4 hwpp limptS~4Cibp~ 11b~,gmli' 400-330 4qld: b11411n1111 
11b~,gmli wpmw1111nriw4wCimpJwCi lib6wgmliQ pwgwmpt.lmli t CipwCint.l, 
np hwpp limptS~4Cibfl[! tunCiwt.l hwm~4Cibp~Ci hwpt.lw6mli, tSqlimli m 
llnLflU bCi 2~11mmli: QCi11hwCipw~bu, bp4m llb~.Qmli tL liwCipt.lw6.Q~ 
~w~ubp[! lib6 bCi umwgt.lbL u ~bCi pwt.lWflWflbL qnnmbtuCi~4w4wCi 
~whwu2Cibp~Ci. mum~ tunphnLflll t mpt.lbL, np wnwCig liwri~ lib,gbCiwCi 
~bm.Q t oqmwqnp6bL hwmm4 Ci~wmw4Cibp~ hwliwp: 
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Q.~mw~npeibp~ t.lbfl[! pbpt.lw6 WflllJnLU.QUbfl[! hwumwmbL bCi, np 
~nfl, tunCiwt.l u qbptunCiwt.l hwm~4Cibp[! llwCipwgCibLm hwliwp Ci~wmw-
4whwpliw[l t oqmwqnp6bL 4nlip~Ciwgt.lw6 opqwCiCibpnt.l hwm~4wllwCi
fl~~Cibp: 1bmuwpwf1, q~mw~npeibp~ 4wmwpliwCi bfl4flnflll ~mLmli 
hwm~4wliwCip~~~ wztuwmwCi.Q~ qCiwhwmliwCi t.lb112uw4wu gmgwCi~2-
Cibp[!' wpmw1111nriw4wCimpjmCiCi m tCibpqwmwpmpjnLU[! mwppbfl 
liwrtbfl~ (dM = 3, 4 u 5 lili) u tLb4mpwgwCigbp~ (bnw~wq· 2,2 4'-lm, 
li~w~wq· 1,6 4'-Lm) wn4WJnLPJWCi 11b~,gbpmli npnzbLm q~mw~npeibfl[! 
4wmwpt.lbL bCi li~WJCi 4nlip~Ciwgt.lw6 liwCipwgCinri opqwCiCibpnt.l 
hwm~4wliwCip~~~ hwliwp: 

Q.~mw~npeibp~ wprumCi,gCibp~ qpw~~4w4wCi wpmwhwJmnL
pJmCiCibfl[! pbpt.lw6 bCi Ci4. 4.48 u 4.49-mli: 

Lmlip~Ciwgt.lw6 liwCipwgCinri opqwCiCibpnt.l hwm~4wllwCip~~~ 
wpmw1111nriw4wCimpJWCi u tLb4mpwtCibpq~WJ~ mbuw4wf1Wfl 6wtuu~ 
qpw~~4Cibfl~ t.lbf1LnL6mpJnLCiQ gnLJg t mt.lbL, np mwppbfl hwm~4Cibfl~ 
tunCiwt.lmpJWCi 8-33%-~ uwhliwCiCibpmli bnw~wq tLb4mpwgwCig~g 
wztuwmnri hwm~4wliwCip~~~ wpmw1111nriw4wCimpJnLU[! u tLb4mpw
tCibpq~WJ~ 6wtuuo. hwliw~wmwutuwCiwpwp, bq~~mwgnpbCi~ llb~
,gmli 4wqlibL bCi 120-270 4qld u 0,0076-0,018 4'-Lm.dl4q, qwpm 
11b~.Qmli' 100-215 4qld u 0,0104-0,021 4'-Lm.d/4q. gnpbCi~ 11b~,gmli' 
125-230 4q/d u 0,097-0,0177 4'-Lm.d/4q: U~w~wq tLb4mpwgwCig~g 
wztuwmbL~U CimJCi tunCiwt.lmpJwCi uwhllwCiCibpmli WJll lib6mpJmCiCib[lQ 
bq~~mwgnpbCi~ 11b~,gmli 4wqlibL bCi 120-240 4qld u 0,0067-0,014 
4'-Lm.d/4q, qwpm 11b~.Qmli· 110-190 4qld u 0,008-0,016 4'-Lm.d/4q. 
gnpbCi~ 11b~,gmli' 110-200 4qld u 0,0077-0,014 4'-Lm.d/4q: 

Umwgt.lw6 mt.lJwLCibfl~ t.lbf1LnL6mpJnLU[! gnljg t mt.lbL. np hCiwpw
t.lnpmpjwCi 11b~.Qmli Ci~wmw4whwpliw[l t oqmwqnp6bL bnw~wq 
tLb4mpw4wCi gwCig: U~w~wq~ 11b~.Qmli hwm~4wliwCip~~~ wpmw1111n-
11w4wCimpJnLU[! li~2~Ci hwzt.lnt.l QCi4Cimli t 13 -17% - nt.l: 

SbtuCi~4wmCimbuw4wCi WflllJnLCiwt.lbmmpjwCi hw2t.lw114Cibfl[! hwu
mwmbL bCi, np qnJnL?JnLCi mCibgnri ~n,gpw~w~ hwm~4W2Wflll~~ lib.Qb
CiwCibfl~ hwlibliwmmpjwlip, li2w4t.lw6 mCi~t.lbflUWL hwm~4wllwCip~~Cib
fl~ mbuw4wf1Wfl tLb4mpwtCibpq~WJ~ 6wtuuCi m libmwriwmwpmpJnLU[! 
h~liCiw4wCimli ~n.Qfl bCi, ~u4 wpmw1111nriw4wCimpJnLCi[!' lib6: 1wm4w
~bu LWt.lwqmJCi gmgwCi~zCibp t mCibgbL 2,2 4'-Lm hqnpmpJwlip bnw~wq 
tLb4mf1W4WCi zwpd~~nt.l wztuwmnrt hwm~4wliwCip~~[!· 0,01 4'-lm.d/4q, 
15,9 4qJ4'-Lm, 6,29 (4q/d)/4q, ~u4 mwpb4wCi mCimbuw4wCi WflllJmCiw
t.lbmmpJnLCiQ 4wqlibL t 1876800 1111wli: 1wm~4wliwCip~~~ eibn,gpbpllwCi 
6wtuubp~ ~ntuhwmmgliwCi dwli4bm[! linmwt.lnpw~bu 15 Ofl t: 

Ubp 4nrtli~g lizw4t.lw6 mbtuCi~4w4wCi ~wumwpripbfl~ h~llwCi 
t.lflW «tLb4mpnCi» CDPQ-[! 1998 p. 4wqliw4bfl~bL t WllW2Wf14t.lW6 
hwm~4wliwCip~~~ (Ci4. 4.44w) ubp~w4wCi wpmw11pmpJnLCi[!: 
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ul;. 4.49. limlpfluwglfwo pwunl] 0{1qwuub.nm/ hwtn/71/WUWU{1/7i/7 
tibl/tn(lwtub{lq/7WJ/7 tnl1uwl/Wf7Wfl owfuu/7 (NtuJ l/lmflnfu/Jwu Of1/7uw1w
l/lnif!JnLUUbflf! qwfui/wo qw(lni hwtn/71/ub{1/7 funuwlfmp;muflg (W} U. 
LlW!]b(l/7 wugpb(l/7 ,!Wl/IUb(lflg (d,;}. 
wJ bnw.J;wq gwug/7 fJbu;pmtJ. P1, .~ 2,2 l/t../tn, pJ llflw.J;wq gwug/7 
f)bu;pnul P11 c 1. 6 l/t../tn · 
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4.59. lv1J1Wg{7w<f u hwupw;/10 l/Of70f7 UWU{7WgUflf] muf1lfbf7UWf 
unf7 tlbpbUw 

<DtupmCi m t.inzlll LJbpbp uwCipwgCinri mCir4.briuwL WJu llbEbCiwCi 
(CilJ. 4.50) rri LJwnmg4_w6En4. Li wztuwl.IlWCiEr ulJqpmCiEn4. l.IlWppbpl{mu 
t 4.briu Ci4wriwc+ri4.w6 hwlllrlJwuwG11rtGb11rg (CilJ. 4.44) CipwCin4.. nri 
uwGrirt nnlllnpu lllbrtwri114.w6 t hnrirqnCiwLJwCi, Li wztuwlllwCiEwJrCi 
opqwCiCibriu hwpp um111SrLJGb11 bCi: bpb hwlllrlJwuwCirirtCibpmu pntnri 
uwuCirLJrCi hwLJwqrimu nL UwCipwguwCi[! Ci1..4WUl.IlnLU trCi tugrlJr 
qLwCiwJrCi 1..4wlllr 4.riw 1..4wlllpwul.Ill{w6 wLJnurLJCibp[!, w1..4w WJU 
UbEbCiWJnLU WJl'l ~mCilJgrwG lJwl.Ilwpmu bCi ClLWCiwJrCi uwrir (3) l{pw 
l.IlbrtWl'l!14.W6 t.iw11611 hwuwdmL4.W6Er9 1..4Wlll(1WUl.Ill{W6 l.illlPrtCibp[! (2): 

0LCir4.briuwL llbEbCiwCi wCigbL t LWpnpwl.Ilnp m wplllwl'lriwlJwCi 
~npdwpLJmuCibriu Li Cib11ri114.mu t wCiwuCiw1..4whwLJwCi ~bpuwCibprg 
pwgr Ciwll ctnrin4.ririwLJwCi lllCil.IlbumpJwCi WJL pCiwqwl{wnCibpmu. wCiw
umCiCibpr hwuwp wriwJrCi pprlJbl.IlCibpr. tunlllwpmJubprg pbJr m 
pmpwl{bl.Il hwubumCiECibpr. qr1..4ur l.4Wlll(1WUl.IlUWCi W(1lllWl'l(1WUW
ubpmu Li WJLmri: 

0LCir4_bpUWL UWCiprtr LJwnmgl{W6EwJrCi Li zwhwqnp6wlJw(j 
1..4wpwublllpbp[! n11n2bLm hwuwri l.iwl.Ilwp4.bL bCi l.IlbuwlJwCi Li 
qrl.Ilw~npdCiwlJwCi hbl.Ilwqnl.IlmpJmCiCibp [97]: 1.Jb11Ellmu pbpl{mu bCi 
umri!SrlJCibpr llwz4.w6Er wnw2wguwCi oprCiwtw~mpJmCiCibrir 
l.IlbuwLJwCi hruGw4.nriuwCi Li qrlllw~npdbrir w11riJmCiECib11r 4.bpwpbpJWL 
n11n2 CiJmpbp: 

uft. 4.50. lutnwg{1wo u. hwupw;ftu ftbf1bf1 uwu{1wgun'l mufllfbf7uw1 
llbpbUw;/7 ftwnniglf wopw;fl{j utubllwu. 
1 - UWU{1l/WOP/7 hwlfwp/7f, 2 - i/tn{1/7f ub{1. 3 - UWf/, 4 - hW{1f}Wft, 5 -
t1bfttnf1w2wf1d/7f/7 1/7ubn, 6 - t1bfttnf1w2wf1d/7f, 7 - pmuftbf1, 8 -
l/lwftwu. 9 - llntf1r5flftubf1, 1 O - owftntnftbu hwtnwi/. 11 - U/Wf1ft: 
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uf/. 4.51. fumwg{1WO U. hwupwjfl{j f/b{1b{1 UWU{1WgUnfJ mufll/b{1UWf 
t.JbpbUWJ/1 [1UfJhWUnLf1 mbup[7: 

nLGbybouw1 ubpbGw1b umnl'.ihl.JGboh uwzywoph wnw2wquwG 
mbuwywG hbUGwynnmun tumwgriwo L. hwGewJtiG ljbflbfl uwGriwgGnri. 
mGtit.lbflUWL LibQbGwJti pwGnri_ 011qwGGb110· hnriflqnGwljwG um116rlJ
Gb[lQ, wztuwmwGeti ctwuwGwlj qmGt.lmli bG zwm owGri 1.4wJLiwGGb11mu, 
hwmljw1.4bu hwGQWJ[lG ljbflbfl. m11wt.lb11mtiG L. QWflWfl LiwGriwgGbLflu: 
UJ!f 1.4wJLiwGGb11mu wztuwmbLflu um116flljGb111J bGpwrilJt.lmli bG 
tiGmbGutit.l uwzt.lwoeti (GL1. 4.52): 

qtimwLtrnriobriti w1111JmGeGb11nt.l !Szmt.lbL bG uwzt.lwoeti wnw-
2wguwG 011tiGw~wl[lmpJmGGb11[1. mw11pb11 GJmpbritig 1.4wm11wumt.lw6 
um111SflljGb11ti ownWJnLPJWU ctwuljbmGb[l[! L. 1.4wm11wumuwG Ujmp[l oGm
flnLPJWG mGmbuwljwG gmgwGtizGbrio: UwljwJG WJU pwctGmu LtinriobL 
bGQ Gwtu mwL uwzt.lwoeti wnw2wguwG mbuwljwG h[luGwt.lnrimuo briljm 
mw11pb11wlJnt.l: 

Um111Sti4ti uwzt.lwoeti tuG11ti11Gb110 LnLObLm hwuwri oqmt.lbL bGQ 
WJU unmbgmuGbriflg, nrinGe h[lliGt.lw6 b(j uwzt.lwoeti ubtuwGtilJwJti 
mumuGwutirimpJwG t.lriw: 

1w6wtu GJmpbflti uwljb[lbuwJtiG Liwzt.lwOQIJ, LiwuG[lljGbriti 
hwrit.lwoti qnrionri_mpJwG Gbrien 11timbL bG n111.4bu n~ wnwoqwljwG 
pwtuuwG ubtuwG[lljwJti tuG11ti11: 

UJ!f hbmwqnmmpJmGGbrimu oG11mGbL bG, nri uwuG[lljGbriti 
hwrit.lwoti ctwuwGwlj 4tiGbmti4 tGbriqtiwJti GzwGwlJwLti UWU[! owtuut.lmli 
t wt.lbLti wnwoqwljwG UJmpti lfb{>nriuwg[lwJti t.lriw. ubri 11b1.4Q[l hwuwri 
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WJ!f UJnLPQ hwG11tiuwGmu t hwm[llj[!, nriti WfllfJnLUQmli mbri.ti t mGbGmu 
uwGriwgmu, tiu4 wt.lbLti ljnzm GJmpmu (1.4nri_1.4wmb um116mu) mbri.ti t 
mGbGmu GJmpti hbnwgmu, wJutiGeG uwzt.lwoeti qnriooGpwg: 

uf/. 4. 52. Uw;l/wa t.Jm{1rf/11/Ubf1/1 [1UfJhwum{1 mbup[7: 

Pwquwptit.l q[lmwl[ln11ob11Q gmJg bG mt.lbi. nri mw11pb11t.lmli bG 
uwzt.1woeti briljm mbuwlj, nrinGQ pGmpwqriwljwG bG briljm mw11pb11 
11wuti GJmpbriti hwuwri: Uwomg[llj uwzt.lwOQQ (GJmpbriti ubowuwu
GmpJwGo hwmmlj) pGmpwqrit.lmli t GriwGnt.l, nri wnwt.lbLwqmJG 
uwzt.lwOQQ hwuw1.4wmwutuwGmu t 0-90° ufl2L. q11nh[l wGljjwG 
uti2wGljJWL GzwGwljmpjWU[!, unt.ln11wpw11' 20-30°: Uwzt.lwoeti WJ!fl4tiuti 
pGnLJpQ· ubtuwG[lqliQ, hwuwGuwG t ubmwri.ti ljm11uwGo: <DturimG 
Gjmpbriti uwzt.lwOQ[! (w1.4wljm, 4briwuti4wJti, pbmnGti L. WJLU) 
pGmpwqrit.lmli t GriwGnt.l, nri qrinhti wGljJwG ubowgmunt.l uwzti 
wumti6wGo (~wLtiol ubowGmu t, hwuGmu t wnwt.lbLwqmJG 
GzwGwljmpJwG qrinhti 90° wGljJwG 11b1.4mu: L!wribLti t bGpw1111bi. nri WJ!f 
11b1.4emu uwzt.lwoeti ubtuwG[lqu[! ljw1.4t.lw6 t uwuG[lljGbriti WU[!U!fhwm 
hw11t.lw6Gb11ti L. umri6ti4ti uwljbributi hnqGwompJwG hbm, nrinGQ 
hwGqbgGmu bG uwlJbribuwJtiG m Gb11uwljb11buwJtiG 6webriti. WJGmhbmL. 
QWJQWJt.lbLmG (tPZflt.lbLmG): 

Uwzt.lwOQG wnw2wGmu t mw11pb11 1.4wm6wnGb11nt.l. pwJg 
ubowuwuwup [!UlfnLUmu bG, nri WJU mri.tiri. hwubuwmwljwG t 
hw11t.lw6nri_ uwuGtiLJti Llltit.l lj[lGbmplj tGbriqtiwJtiG (amv') L. hwljw11w110 
hwubuwmwljwG GJmpti (um116tilJti) hnueti ljwu mbri.wzwrictti 
Gt.lwqwqnLJU LWflt.lw6mpJWU[! (r): tpb [!UlfmGbGQ hwzt.lwrilJti hfluemu 
lltiGti wnw2w11ljmpJmGQ, w1.4w uwzt.lwoeti ewGwljQ ljnrinzt.lti hbmL.JWL 
wrimwhWJUlnLpjwup 
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mV 2 

Op= cf(a)-, (4.110) 
T 

nrn.nbrf c - G hwumwmmG lib6mpJmG t mt.1.JwL GJnLJ~'1 hwliw4wpqp 
hwliwp, f(x) - r:f hwpLJ.w6'1 (qpnhp) wG4JwG -1>mG4gpwG, V- G' hwplJ.w6p 
wpwqmpJmG[!, T - G' GJnLPP GLJ.wqwqnLJG LW[llJ.w6mpJmG[! hwplJ.w6p 
u.111ngbup 2b11liwump6wGp flbUj.Emli: 

1wLJ.wuwpmlipg (4.110) hbml.tmli t, np liw2Llw6.E[! Ujbm.E t hwlib
liwmw4wG L'1G'1 hwpLJ.wonri. liwuG'14'1 qwGqLJ.w6'1G Lt hwplJ.w6p 
wpwqmpJwG 11w11w4mumG: Um wpmwhwimmpimGGbpmli qpnhp 
wG4JwG wq11bgmp1mG[! hw2Ll'1 t w11GLJ.w6, pwJg liwpl:iliwmp4npbG !'1 
n11n2Llbr 

npUjbuqp UlllWGWL LWlJ. hwliwUjWlllWUtuwGmpjmG LjlnpCll:ipp 
mt.1.JwLGbppG Lt hw2Ll'1 wnGbL liw6mg'14 GJmpb11'1 liw2LJ.w611'1 LJ.11w qpnhp 
wG4JwG wq11bgmpJntG[!, PpmbpG w11w2w114bL t hbmltJWL hwLJ.wuwpmli[! 
[97]. 

QP = 1m(v sina-vJ;•l/)J -~, (4.111) 

npmbrf Op - G GJmpp liw2LJ.w611G t 6wlJ.WLWJ'1G lipwlJ.npGl:ipnlJ., m - [!' 
liw2LJ.w611 w11w2wgGnri. Ll1'1Ll liwuGp4Gb11'1 qwGqLJ.w6[!, V - G' hw11Llw6'1 
wpwqmpJnLG[!, Vilfl(mf/J - G' 411'1m'14w4wG wpwqmpJnLG[!, nppg gw6p 
liw2G [!GflhwmLJ.mli t, e - G' wGhpwdb2m tGbpq!'lwG lipwlJ.np 6wlJ.wL'1 
hl:inwgliwG hwliwp: 

:b'1G'1 (4.110) Lt Ppmb11'1 (4.111) pwGwCll.tbp[! hw2Ll'1 bG wnGmli 
liwuG'14'1 tGl:ipqpwJp 411'1m'14w4wG G2wGw4mpJwG liwupG limwhri.w
gmli[!, nppg Gl:ip11l.t flWflwpmli t «LjltupmG» liw2LJ.w611[! Lt qpnhp wG4JwG 
GLJ.wqwqmJG w1111JmGwlJ.bm G2wGw4mpJmG[!, nppg hbmn [!Gflhwmqmli t 
«liw6mg'14» liw2i.lw611[!: 

1wliwClwJG (4.111)-p, qpnhp wG4JwG lib6wgmliml liw2i.tw611G 
wG[!Gflhwm w!Smli t, w1u'1G11G !4w uwhliwGwljlw4mli: Um 
pwGwCll.tl:ipmli hw2Ll'1 !'1 w11Gqw6 liwuG'14'1 hwplJ.w6'1 mdp 
hnppqnGw4wG pwri.w1111'1!'1 flb[l[!, np[! ml:iuw4wGn11bG 4wllli.lw6 t 
«liw6mg'14» liw2LJ.w611'1 hbm: UGh11wdb2m t Gwl.t m2w1111mpJmG 
11w11C1GbL WJG pwG'1 LJ.pw, np hwpqw6'1 wG4JwG lib6wgmlinq liw2L1.w611t:! 
Ljln1111wGmli t: 1w2Ll'1 wnGbLnLl liw2LJ.w611'1 WJ'l hwm4mpJmGGl:ip[!, lil:ip 
4nri.li'1g w11w2w114LlbL t liw2LJ.w611'1 11wGw4[! (6wLlWLWJ'1G 4n11ump 
upwlJ.npGbpnl{) n11n2bLm hwliwp Gnp pwGwCll.t [97], npG ppbGpg 
Gl:ip4wJwgGmli t LjltupmG Lt uw6mg'14 liw2LJ.w611'1 pLJ.wpwGw4wG 
qmliwp[!, Lt hbml.twpwp, wnwlJ.bLwqmJG liw2LJ.w611wJ'1G 4n11mumGbp[! 
Ujl:illl.E t hwliWUjWlllWUtuwGl:iG qpnhp wG4JWG lip2wG4JWL G2wGw-
4mpJWG[!, WJUPCi.EG. 
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Ou= m (v cosa-VJ~)J _ _!.__ + m (v sina-vJ;•I/) J ·-1
-, (4.112) 

2 eh 2 emf/ 

npml:iri.' ViihJ, ViimqJ - [! 411'1m'14w4wG wpwqmpJmGGbpG bG, npnGgpg 
Gl:i11.El.t liw2qw611[! 11w11w11mu t, eh, em1 - [!. WJG tGbpqpwGbp[!, npnG.E 
wGhpwdb2m bG uw2LJ.w611'1 li'1wi.tn11 6wi.lwL'1 hbnwgliwG hwliwp: 

Uw4wJG w11w2w114i.lnri. hw2i.tw114wJ'1G pwGwCllt[! (4.112) 
pwi.tw4wG PW!l'l t eh, emq, v"/J, v"/nlf/} ub6mpjmGGb[1[! n11n2bLnL 
hwliwp: 

Uw2Llw611'1 tunpmpJmG[! n11n2bLm hwliwp wiuml:iri. 4w11bL'1 t 
oqmwqnp61:iL wJG UjWJuwG[!, np um116'14'1 uw4bpbu'1G uwuG'14'1 
hwpqw6'1 dwuwGw4 hUjllwG UjWh'1G uwuG'14'1 4'1Gbm'14 tGb11q'1wG 
qbpwljlntui.lmli t liwuG'14'1 ISllL liwG Lt limp6'14'1 uw2LJ.w611'1 UjnmbGg'1wL 
tGbpqpwJ'1: 

t.lliLliwG L1.11w tGbpq'1wJ'1 4n11um'1 hwqwuwpmli[! 4wqlibLm dwliw
Gw4 mwmwGmli[!, 2b11liw1'1G Lt WJL l:ipltnLJpGbp[! wGml:iui.lbL l:iG, wiu'1G11G. 

v2 p(m1J)5(mq) 
m mq = I/ ,, [/wtl mV2 = p(m1J)15(mq) 

2 2 nil/ ,, ,, ' (4.113) 

npmbri.' m -[! tlwuG'14'1 qwGqqwoG t, Vmq - G' hwpqw6'1 nLflfJ.WClpq 
wpwqmpJmG[!, P,/m1J, <>,, (nuv - [!. hwliwUjwlllwutuwGwpwp ntrtrtwClpq 
11'1Gwll'14w4wG mdbp[! Lt 11b-1>n11tlwg'1wGl:ip[!: 

Uimu 4nri.li'1g, hwliwClwJG 11:ipgp wpmwhwJmmpJwG [38]' 

[ 

p(mq) )2/3 
5(mq)= _I/_ 

,, K 
(4. 114) 

4 JR 1-vf 
npml:iri.' K=-·( )' R- [!. liwuG'14'1 2w11wll'1flt:!, K 1=--

h ~+~ ~ 

1-v§ h K 2 =--, E1, E2 , v1, vr [!. hwliwUjwmwutuwGwpwp liwuG'141' Lt 
"E2 

limp6'14'1 GJmpb11'1 w11wClqw4wGmp1wG linflntLGbp[! Lt 'TlmwunGp 
qnp6w 4pgG bp [!: 

(4.114)-pg <>,, (mf/J_ [! mbriw1111l:iLnLl (4.113)-'1 ub2, umwgi.lbL t. 

o\"'') =( m;, r (4. 115) 

npml:iri.' Vmq - [! hwpqw6'1 mri.ri.wCl'1q (mri.ri.whwiwg) w11wqmp1mGG t: 
K-'1 wpdl:i.E[! ml:iri.w1111bLni.l (4.115)-'1 lib2. umwgi.ll:iL t uw2L1.w611'1 

tun11mp1wG i.ll:i112Gw4wG G2wGw4mpJmG[! liwuG'14'1 mri.riwhwJwg 
hwpqw6'1 dwuwGw4· 
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_._(ml/) = ( J;r(K 1 + K:) . . V2 )l/< . 
u,, Ir: mm!/ . (4.116) 

\ -J'\/ R 

~wup n11 uwhJ?p dwuwuwlf uw24.w6J?Q mbri.p t mubumu uwl.. 
hn11pqnuwljwu pwri.wrlJlp~pg, mump uw24.w6J?Q n11n2bL buJ? uwl.. 
hn11pqnGwljwG mdpg: 

LiwmwflbLntl hwuwUjwmwutuwG bu~wrlJlm~imuubfl, wnw2w11Lf-
4.bL t uw24.wOJ?p ubtuwGpqUQ GuwubgGbL ubmwri.p Lfm11uwG12 Ljwu UnLJl 
wGLfiwG mwlj uplf11nmw2bri.Gb11p hwGuwGo (Glf. 4.53): 

p 

l~~l 
>----------1--1-~----:r-

• .I 

IA;. 4.53. ~wztfwf11/WJ/1u u/ubt5wubf1. hnf1/1qnuwl;wu rwJ t., nL!]!]wd/1q (p) 
mdbf1/1 qnf10nt]mf};wu dwtlwuwt;. 

1 - 1.11wzb!] (tlwztfwoRJ. 2 - tlmf16/11;: 

Swzbri.p Li um116pljp hw11wpb11wlfwG 11b~n11uwgpwGb11G bG. 

b'~(x)= Ph ;T(x) 
m 

oAx) = - T(x)' 
B,; 

(4. 117) 

n11mbri.· T(xJ-Q 2w11d4.nri. (2n2wttinri.) mdG t Lfmruwu uwlfbflbup 4.flw, Bm, 
Bu - G' hwUwUjwmwutuwGwpWfl mwzbrip Li UmJ16pljp Lfn2mm~JmGGbJ1Q 
ubriuuwG 11bUlJ?nLU (Bm= Em bmbm, /wit Bu= Eu bu h<f, nrunb17' Em, E11 - G 
mw2brip Li um116pljp wnw<3qwljwGm~iwG un11mLub11G bu, bm, 61fl - G' 
mwzbrip (uw24.w6J?p) LWJGm~imGo Li tun11m~imG12, b<f, h<I - G' um116plfp 
LWJGm~jmGQ Li hwumm~JnLLIQ): 

1mljp 011bGJ?p hwuw<3wJG, 11b~n11uwgpwGb11p Li LWJ14.wom~imu
Gbflp up2L.. Ljw hwubuwmwljwG LfwtutJ.wom~JnLU, WJUPUJ?U. 

K,Llb'(x)= r'(x). } 
(4.118) 

.18'(x)= <lb~(x)-Llb'Ax). 
n11mbrt' Ki/m - G Lfn2mm~JwG qn11owljpgG t Lfmruwu 11bUlJ?nLU: 

OqmwqnJlObLntl (4.117) Li (4.118) WfltnwhWJLnnL~JmGGbflQ, 
umwgtlbL t. 
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r'(x)=KqmlT(x{;m + ~J+Ph[;mjJ (4.119) 

Li hw24.P wnGbLntl, n11 r(x:) = i(x} (r(t}- Q 2n2wttJnri. LWJ14.wom~Jmuu t) Li 
B11»Bm, umwgtlbL t. 

T"(x )- a/ T(x) = o/ Pi,, (4.120) 

2 Kqm 
m =-- == 

Bm Embmom n11mbrt' 
(4.121) 

rumbqflbLntl (4.95) llP~bflbGgpwL hwqwuw11mu12. umwgtJ.bL bu 
znzwttJnri. mdp (7) Li LWJlqWOnL~JWG (r) uzwuwljm~JmGubfllf 

T(x) = c
1
chwx + c2shrax - Ph, (4. 122) 

r(x) = T' (x) = m(c 1sh{ax +c 2chwx): (4. 123) 

tuu1111P LnLOnLUQ LfwtutJ.wo t w-p Wfldbj?pg, J?WUP n11 WJU h~WJlW-
4.nJlnL~JnLU t LnWLPLI (4.121)- pg n11n2bL uw2tJ.w6J?p tunflnL~JmGQ (ilm): 

UGhwim C1 Li C2 hwumwmmGubflQ n11n2bLm hwuwr oqmwqnro-
4.bL bG hbml..JWL uwhuwuwjpG UjWJUWUUbflQ: 

trp Xo= 0, T(O) = 0, WUjW (4.122) - pg C1 =Ph: 
t11px=t. r(t)=O, (4.123)-pg C2 =-Phthwt: 
C

1 
Li C2 -fl w11dbJ?Gb1112 (4.122) Li (4.123)-p ub2 mbriw1111bLmg 

hbmn, 4.b112GwljwGwUjbu umwgtlbL bG. 

( ) - lchm(l-x) - l] Tx-Pi, . 
chm 

r(x) = -wPh[shm(l - x )] : 
chm/ 

(4.124) 

(4.125) 

eG 11mGbLn4. UlWJUwG, n11 mw2brtQ Ujnljqmu t, bJlp maxr =r"',(r"',-D 
UlLWumpljwljwu 2n2wttinri LWf14.wom~JmGu t), umwgtlbL t. 

(
sh ml\ 

max rl. _ = mPh --) = r U/L 
<-0 chm/ 

(4.126) 

(4.127) 

=iwuw<3wJG 12G11mGqwo bG~w1111m~iwG' r"'fm = Ph, umwgtlbL t 
wlmthculm ==I, n11mbri.pg 
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aJ {U1 ;=_ 1,2 : 

=!w2L[p wnCibLnl[, n11 (4.120)-pg 

w
2 

=Klttn/B1 =K1ttn/(Etnr5tnbtn). 

(4.128) 

(4.128)-pg Q.lnbL bCiQ' 

r5h = Kl/tnt/,,j(l,44Etnbtn): (4.129) 

gwCip n11 mdQ q.np6nul t npi.qbu 11rGwilp4, wi.qw 
r5~h) =µ,,<Sh, (4. 130) 

nplnbrf µ,, - Ci map hnppqnCiw4wG PWrtWl'J.llP!P l').pCiwilp4w4wCi q.n116w-
4pgCi t. WJUPCiQCi 

µ,, = vh~ g~h. (4. 131) 

4wil, OQ.lnWQ.np6bLnLl (4.129), (4.130) L. (4.131) - Q, UlnWgl[bL t. 

r5~h) = Vhlh ~, (a*'"): (4.132) 
1,2 v~ 2 

UJui.qpunl[, ulnwgbL bCiQ ilw2L[w6Qp mrtrtwClpq. tunpmpJnLCiQ 
mrtrtwhwJwg hwpl[w6pg, V,,, 11 = Vsin a. l').bt.qQmll, 

2/5 

r5~m 11l=[o,75"K,J~r2 m(vs;naY] , (4.133J 

L. ilw2L[w6Qp tunpmpJmCiQ hnppqnGw4wG hwpl[w6pg, Vh = Vcosa 
l').bt.qQnLll, 

r5~h) = Vl<n ~ cosa, 
l,2v~ 

(4.134) 

ilw2L[w6Qp q.milwpwJpG ilb6mpJmCiQ 4LrCip. 

[ 
K +K ]

2

!
5 

vt ~l/tn 8,, = 0,751' JR 2 m(V sinaY +_I!!_ cosa, 
R 1,2 gEtnbtn 

(4.135) 

nplnbrt' eU1, bU1-G ilw2L[w6Qp l:i114w11mpJmCiG m LWJCinLpJmGCi bG lnw2l:irtr 
4lnpllwCi l').bt.qQmll, Kqm -Ci' 4n2lnnLpJWCi q.np6w4pgQ 4lnpllwCi l').bt.qQnul: 

Ulnwgl[w6 pwCiwCIL.bpQ (4.133), (4.134) L. (4.135) hGwpwl[n
llnLPJnLCi bCi lnWLPU n11n2bL hwlnp4wilwG11r!P ilmp6p4Gbpp ilw2l[w6QCi 
IJUln mrtrtWClpq. tun11mpJWCi, IJUln llmp6p4p l:i114w11mpJWCi L. GpwCig 
q.milwpwJpG ilb6mpJnLCi[!: UJl'J. pwGwCIL.bpp LnL6mll[J hCiwpwl[npmpJmCi t 
lnWLPU 4nCiulnpm4lnnpCibppCi tunphnLlll'J. lnWL il2w4bLnL llbQbGw2pGw-
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4wG L. llmp6p4Cibpp hwllwp 6w64nLJpWJpCi Gnp CiJmpbp, npnGQ 
4mCibuwCi ilw2L[w6Qp Ci4wlnllwllp pw11C111 l').pilw1111nrtw4wGmpJmG: 

Liw11L.n11 t pwgwlnpnLpJmCi lnWL GwL. nnlnnpp CibpgL.p 
ilmp6p4Cibpp 6w4wlnWJpG llwup ilw2L[w6Qp L. ljlnup4Gbpp wnw2wgilwCi 
l[bpwpbpJWL (Ci4. 4.52): 

gw(ip n11 llmp6p4Cibp[J bCipw114L[mll bCi WlllnWQbpilwCi ilw2L[w6gp, 
n111J hblnL.WCiQ t ilmp6p4Cibpp L. llwGpwgl[nrt CiJmpp llwuGp4Cibpp ilp2L. 
hwpwpbpw4wCi 2w11dilwCi, wi.qw Gwtu mumllCiwup11bL bGQ WJl'). llwuCip4-
Cibpp 2w11dilwG oppGW!WljlnLpJmGCibp[! 41:i11w2w111'J.P!P Cibpumll: 

Lib11w2w1111P!P w2tuwlnwCiQp dwilwCiw4 ilwCipwgilwG tugr4 L9Llnrt 
CiJnLPIJ (gnpbCi, q.wpp, bq.pi.qlnwgnpbCi, QWllWrt L. WJLG) llmp6p4Cibpnl[ 
2w1111nlnl[mll t L. llpwdwilwCiw4 t.qlnlnw4wG 2w11dmll UlnWCimil: 

tuCil').PllC! LnL6bLm hwllwp l'J.PlnW114LlbL bCi llwCipwgl[nrt hmllQp 
llwuGp4Cibpp L[pw wq11nrt m<tb111J L. WJ'l mdbpp wq11bgmpJwCi lnW4 
ilwuCip4Gbpp 2w11dilwCi pCimJplJ (Ci4. 4.54): 

Lib11w2w1111r!P w2tuwlnwCiQp dwilwCiw4 CiJmpw4wCi ilwuGr4r 
L[pw wql').mll bCi 6wCipmpJwG' mg, pCibpgpwJp' rm/ x L. GnpllWL 
hw4wq11bgmp1wu· Nmdbp[!: 

'TJpnJb4lnbLnLl pnlnll m<tb111J 4nppCi, A 4blnmll lnwpl[w6 2n2wljlnrtr 
l[pw UlnWgbL bCiQ. 

mw2xcosa-mgsina==0, (4.136) 

nplnbrt' m -[! llwuCip4p qwCiq.L[w6Ci t, 4q., w-Ci' llwuCip4Cibpp t.qlnlnW4wCi 
2w11<tilwG wCi4JnLUWJpCi wpwq.mpJnLUIJ, 1/L[, x-i:f llwuCip4p t.qlnlnllwu 
2wnwl[prt1J, il, g-Ci' wqwln wCi4ilwCi wpwq.wgmlllJ, il/L.[2 , a. -Ci' 2n2wljlnrtr 
L. x-bpp wnwCigQp ilp2L. wCi4JnLCi[J: 

i hmclg 

uf/. 4.54. 4bf1WPWf11]/11/1 wzfuwU7WUR/1 dwtlwuwf/ t1WUf1Wglfnrz 
hmtlR/1 !Jflf1Rf1 hw2lfwf1f/w;f1u u/ubtlw: 

y, 

x 

=!wl[wuwpmilpg (4.136) hblOL.mll t. 
w 2 x 

tga=-: 
g 

(4.137) 
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dy w 2 

-=-x: 
dx g 

1wqwuwrimuG ( 4.138) hGmbqribLntl. umwgtlbL t. 

(4.138) 

o/ 2 • 
y=-x +C · (4.139) 

2g 

1wliwowJG uljqpGwljwG L4WJliwGGbrih. pGLilbqriuwG hwumw
mmGo' c = O: 

QGrimGbLntl. nri Xo = r + (, umwgtlbL t. 

w
2 

2 
Yo= -(r + l) , (4. 140) 

2g 

nrimari· r - [! nnmnri'1 plipm4'1 zwnwtl!iriG t. Lili, t - [! umri6'14'1 
bfll.jWflnLpJnLU[!, Liu: 

'lw GzwGwljmli t, np L4WflWpnLti qwqwp[! qmGt.lmli t y - Gbp!i 
wnwGgf>'1 4.rw· Ljbpw2w11ri'1~'1 l.jwlf'lwfl'1t'1 uwljbpl..nLJphg Yo hbnwtln
flnLPJWG l{(lw: 

UJu1.4nuntl. LJbrw2wririhi'1 wztuwuiwGell ctwuwGwlj, hmuf?ti 
liwGpwglJ.w6 Lt ~liwG11wglJ.w6 hwmpl.jGbp[! qmGtlmli bG 1.4mmwl.jwG 
zwriduwG ub2 li!i uwrliG!i Ulbuenl{, nr'1 wrimwe!iG liwLJbril.tmJp[! q.lwG t, 
!iult Gbflf>'1G liwl.jbril.tnLJp(}· 1.4mmuwG 1.4w11wpnlnrri (ulj. 4.54): li4wri'1g 
bril.tmli t, nri umnritiG limp6pl.jGbriG wztuwmmli bG wtlblli 6wGpw
pbnGl{w6, ewG t.lbrpG: 'lw WL.4Wgmgmli t Gwl.t Glj. 4.52 -mu pbfll{w6 
LnLLIWGLjwrio: 

3mpwewG~mri umri6ti4ti pwGnri liwuti bpljwpmpJmG npnzt.l.bL t' 
oqUlwqnr6bLntl (4.139) Lt (4.140) hwt.lwuwrmuGbpo: 

Unw2tiG limp6pljp wzjuwUlnfl (pwGnrt) Ulbrtwliwuti bpljwpm
pJmGo 4Lf1Gti' 
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11 =l+r- (l+r)2-
2g~,, 
w 

12 =/+r- (t+r)2- 2g~2 , 
(t) 

13 =/+r- (l+r)2 - 2g~3 , 
(t) 

(4.141) 

(4.142) 

(4.143) 

n- ririnuo· 1
11 

=I+ r - {(;:,.y _Jgl:"-·. (4. 144) vv -r (t)" 

bpb pupmljh L4lllmliwG hw6wtumpJmG[I Gzwuwljbuf? n, WL4W 
LjwribL!i t nrinzbL liwuriwgqwo liwuGpljGbflp L4UlUluwG hw6wtumpJmG[1' 

( ) 1, (1-a,~)n-n 
ro= l-a<n£2 'fwtl ru=----"-'-- (4.145) 

30 
nfll.Jlbr1.' am -G UlbflWL4UlnLJUlP q.nriowljpg t Lt nrin2t.1.mu t Ljlnrobrint.l.. n -[I· 
ljbflW2Wfl"lPlP tLblJUlflWljwG zwrictPlP L4UlnLlllWpt.l.bfl[I, L4Ul/flnL4: 

UJLIL4PUnq, ljbf1W2Wfl"lhlh wztuwUlWUf?P ctwuwuwlj, pflnf?, 
uuinritiG zwriQbpmli mbriwriritlwo umri6pljGbflG wztuwl.Jlmli bG wt.l.bLP 
6wGriwpbnG4.w6, QWG 4.bflpG 2Wflf?brimu mbriwririt.l.w6Gbp[1: 

4bflW2Wfl"lP!P wztuwmwGf?p ctwuwGwlj, Uflw GbriunLli qmGLl.nri 
liwGriwg4.w6 qwGqt.lw6[1 hwuwubn it Lt Gpw UlWflPbfl zbflUlbflG mGbG 
mwripbfl f"uUlmpJmG m uwuGpljGbph zwpctuwG mwripbfl pGnLJp, npnGQ Lt 
pGnrinzmu bG JnLflWf?WU!JnLfl 2Wflf>nLU mbriwlJWJ4.w6 ump6p4Gbflp 
uw2t.1.woer OflPUWlWLP nLPJnLGGbfl[I: 

'TJUlUlWl.jwG zwrictuwG hbUll.twGent.l. liwGriwgqwo Lt 1.jpuwliwGpwg
t.lw6 l.jbflWjpG qwGqqWO[I pGbrigtinG mctbriti wqritgmf}JWG UlWl.j 
ubriutlmli t 2Wfl"lP!P qLWUWJhG uwriti Gbflf>PG liw4bpl.tmJppG: Ul.jumli t 
qnJWUWL liwGriwglJ.wo qwGqlJ.wop wnw2tiG zbfllll[I WJUf>WU ctwliwGw4, 
li'1Gtl.t Gpw hwuuimpJnLUQ hwlJ.wuwrt.lmli t hwLJw2wririlii liwubflp 
GbretiG liwl.jbril.tmwtiG Lt UflW Gl.jWl.llUWUp uwhblntl 4WU1WflnLU t 
2112wGwq6wjpG zwrictmli Lt lipw6wuwGwlj liwGpt.l.woeGbfl[I uwriti 
wGgf>bflh9 rimriu bG pwljllJ.mli, tiu4 GriwGg UlbflbflG wG[IGrihwui 
LflwgGmli t bpl.jrinriri zbrimtJg wG2wUllJ.nri qwGq4.w6[1 (Gl.j. 4 55): Unw2pG 
zbflUlmli liwGriwgt.lw6 qwGqt.lwoti tummpJnLG[I pwl{wljwGtiG libo t, 
nrint.l.hbl.Jll.t uzU1WL4bu qUlGlJ.mli t bflLJrinriri· zwrictw4wG zbriuiti. 6GzuwG 
mw4: 1buil.twpwfl, wnw2tiG zbflUltJ zwrictuwG wriwqmpJmGu hwlibliw
UlWpWfl LPOf>fl t Lt unUlwlJ.npwu1bu ori'1Gw~wljll{w6' 2112wGwq.6WJtiG: 

UJGmhbUll.t u4u4mu t bfll.jflnflri zbflU1'1 ol.twt.l.nrimuo: r LllWflpbpm
PJmG wnw2'1G zbrim!i, briLJrinriri zbflUl[I qmGt.lmli t wG[IGrihwm L4UlUlW
l.jwG zwrctuwG lib2 Lt liwuG!il.jGbfl[I l.jwmwrimu bG !JWfl"l zwrictmu· 
1.4mmtlblnt.l limf16pl.jGbfl'1 hbui li!iwu!iG, li!iwctwliwGw4 zw pctt.l.mli bG 
rib1.4p qlwGwJ!iG uwriu Lt wnw2'1G zbrim'1 hbl.Jl zljlt.lbLnt.l. uwririt.l iwugwo 
liwuG!il.jGbp!i hbUl li!iwu!iG pWflOflWUmu bG ribl.4'1 l{bfll.t, pG~1.4bu Gwl.t 
l4U1Lllt.lmli mririwotiq wnwGgQ!i 2mr21:~: br4rnrri zbfll.Jl[} GnLJLil4bu mGh 
lib6 tummpJmG, npnt.l.hbml.t uzUlWUjbu qUlGl{mu t wqwui wGljliwG 
wpwq.wgmli[} K wGqwli qbpwqwugnri 1.jbGmrinGwonq. wpwq.wgliwG 

wqribgmpJWG UlWl.j, K = w
2
(r + l): 
g 
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ulj. 4.55. 3W(lfl/1i/1 UWU{IWgtJw(j fug/71/mtJ QWUQt/W0/1 2li{ILl1li{l/1 
qn1wgt1wu ufulitlwu: 

4briw2wri'lPlP Cibriumli UjWJliwCiw4wCinribCi wnwCiCICiwgribL bCie 
CiwL. bririnri11 2brimQ, nriQ 4wqlilj_w6 t limme qnri6nrt hmliep WJCi 
liwuCip4Cibripg, nrinue wCilip2wUjbu hwCil)pUjbLn4. 4.briL.p limri6p4CibripCi 
l)bn lbCi hwugribL 4bCimrinuwtumJu mctbrip wq11bgmpJwCi mw4 lipwCiwL 
bri4rinri11 2brimpCi: UJu zbrimp tummpJmCiQ lib6 lt L. nrinzlj_mli t pbnCiliwCi 
wCigep 'lPrienlj_: 

UJUUjpunlj_, qmCi4.bLn4. wCiQCil)hwm 2wrictliwCi lib2 2wri'lPlP Cibriumli 
lliwCiriwglj_w6 L. LriP4. liwCiriwglj_w6 qwCiqlj_w6CibriQ UjWJliwCiw4wCinribCi 
pwctwCilj_mli bCi bribe 2brimp: Cwrict4.bLn4. WJ'l 2brimbrip lip2w4.w1rimli' 
limri6p4Cibrio liw24.mli bCi, [!UUl nrimli JmriwewCil.Jmri zbrimmli 
limri6p4Cibrip liw24.w6ep pCimbCiuplj_mpJmCi[! mwripbri t L. 4wtu4.w6 t 
lip2w4.wJriP tummpJmCipg, CiriwCimli limri6p4Cibrip q6wJpCi wriwqm
PJmCipg m wCigw6 6wCiwlljwrihp bri4wrimpJmCipg, liwCiriwglj_w6 
qwCiqlj_w6p 2wrictliwCi pCimJppg: 

'lpmwri44.bL bCi JmriwewCil.Jmri 2wriemli qmCi4.nri limri6p4Cibrip 
liwzlj_w6ep oripCiwlwlfimpJmCiCibrio. nrinue umwg4.bL bCi qpmwlfinriClbrip 
wri111muemli L. 11riwCig hpliwCi 4.riw 4wmwri4.bL bCi wCiwLPll1P4 
4.briLm6mpJmCiCibri: 

li4. 4.56 - mli pbri4.w6 bCi bribe zbrimbrimli w2tuwmw6 liw24.w6 
limri6p4Cibrip hwliwUjwmwutuwCi utubliwCibrio. pu4 Ci4. 4.52-mli' 11riwCig 
ou11hwumri mbueo: 
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<DnriClwri44.nrt 4briw2wri'lPlmli limri6p4Cibrip 6wmwliwubrip 
wriwqmpJmCi[! 4wqlimli t 64,9 li/Lj_: PbnCiliwCi wCigepg Cibriu pwlfi4.nri 
hmlieo. hwCil)pUjbLn4. WJl)Ujpup lib6 wriwqmpJwlip Ujll1U14.nri wnw2pCi L. 
bri4rinri11 2wriebrip limri6p4CibripCi, 2wri11nmlj_mli t, limri6p4Cibrip hbm 
u4umli t Ujll1U14.bL L. CiriwCig bCipwri4mli wrimwebriliwCi liw24.w6ep: 

<DnriClwri4liwCi ctwliwCiw4 liwzliwCi pCimbCiuplj_mpJmCi[! qCiwhwm-
4.bL t limri6p4Cibrip 4nrigriw6 qwCiqlj_w6nlj_, pu4 liw24.w6mpJWCi 
bri4riwlwlfimpJmCi[!' lllrin~plwlwlfip oqCimpJwlip: 

li4. 4.56 wnw2pCipg briL.mli t, nri limri6p4Cibrip liw24.w6mpJmCiQ 
u4qpCiw4wCi liwumli mCip q6wJpCi pCinLJp L. wrimli t mt.l.JWL 4bmp wCigw6 
6wCiwlljwrihpCi L. q6wJpCi wriwqmpJWCi[! hwlil::iliwmw4wCi: 1bmwqw1mli 
liwzlj_w6eQ 4rimli t pCimbCiuplj_ pCimJp L. 4wmwri4.mli t 4nriwq6ml: 
Uw24_w6mpJwCi pCimbCiuplj_mpJmCi[! hbmL.wCie t CiriwCi, nri limri6p4Cibrip 
bqriwliwumli' liwzliwCi 4nriwq6wJpCi hwmlj_w6mli, q6wJpCi wriwqm
PJnLU[! 1,3-1,5 wCiqwli qbriwqwCigmli t lip2pCi liwup q6wJpCi 
wriwqmpJWCi[!: UriwqmpJwCi lib6wgliwCi[! qmq[!Cipwg liwCiriwglj_w6 
liwuCip4Cibrip l)pliw11rimp1mCiCi wrimli t nl q6w1CinribCi L. WJ'l 
11pliw11rimp1wCi lib6mpJmCiQ lib6wUjbu 4wtu4.w6 t lip2w4.wmp 
tummpJmCipg: UwuCiw4.nriwUjbu mt.l.JwL lip2w4.WJfl[! hwCi11puwCimli t 
bri4rinri11 2brimQ, nrimbrt liwCiriwglj_w6 qwCiqlj_w6p tummpJnLU[! lip ewCip 

w2 
wCiqwli qbriwqwCigmli t u4qpCiw4wCi tummpJWCi[!' p = Puq-(r +l}: 

g 

Unw2pCi L. bri4rinri11 2wriebrip limri6p4Cibrip liw24.w6mp1wCi 
hwlibliwmmpJmCiQ gnLJg t UlWLPU, nri 2wri'lPl L94.nrt hmlieQ qribpb lP 
wql)mli bri4rinri11 2wriep limri6p4Cibrip 4.riw, L. bri4wJCiw4wCi liw24.w6eQ 
2wm lCilpCi t 4.bripCi 2wrieP limri6p4Cibrip liw24_w6mpJwCi hwlibliwm (u4. 
4.56): U1umbrt qbriw42nmli t limri6p4Cibrip 6w4wmwJpCi 
liwzlj_w6mpJmCi[!, nriQ 4wqlimli t 4 - 6 Lili: fiw4wmwJpCi WJUUjpup 
pCimbCiuplj_ liw24.w6eQ hbmL.wCie t WJCi pwCip, nri WJU 2wriemli qmCi4_nrt 
limri6p4CibriQ w2tuwmmli bu bri4rinri11 zbrimp Cibriumli L. w2tuwmwCi
ewJpCi liwu[! uwhliwCiwlfiw44.mli t bri4rinri11 2brimp hwummpJwlip: UJu 
limri6p4Cibrip 6w4wmw1pCi liw24.w6mp1wCi pCimbCiuplj_mpJwCi 4.riw 
qqwlpnribCi wql)mli t CiwL. wnw2pCi 2brim1J: Umririp4Cibrip wztuwmwCiep 
CiwtuCiw4wCi 2ri2wCimli WJ'l wq11bgmpJmCi[! zwm lib6 t L. liw24.mli t 
w4.bLP wriwq: 1bmwqw1mli liwzlj_w6mpJWCi lib6wgliwCi hbm lib6wCimli t 
pwgw4Q limri6p4p L. hw4w2wri'lPlP lip2L.. nrip 2unrihp4. limri6p4p 
6w4wmwipCi liw24.w6mp1wCi wriwqmpJmCiCi QCi4Cimli t m liw24_w6ep 
lib6mpJmCi[! 4wJmCiwCimli: U2tuwmwCiep 6wCiriwpbnCilj_w6mpJWCi 
mbuwCi4JmCipg lip2pCi 2wriebrip limri6p4CibriCi w2tuwmmli bCi 
hwlibliwmwpwri pbpL. UjWJliwCiCibrimli, ewCi 4.bripCi 2wriebrip 
limri6p4CibriQ, nrinue li2mwUjbu qmCilj_mli bCi L94.nri hmliep wCilip2w4wCi 
wq11bgmp1wCi mw4: 
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lA;. 4 56. I, II Li Ill )W(lpb(l/7 uwzlfwo UnL(I0/7l!Ub(l/7 UUnL)Ub(l/7 
ujubilw Dti(I[! · 

Umnritiu ZWflflbfltJ umriotJLjubriu (ulj 4.56 Ill) wztuwmnu'i bu 
wubuw6wuriwpbnu4_w6 UjWjl'iw[i[ib[lmu, Li qwliq4_w6tJ hpuuwljw[i liWUQ 
uwuriwgumu bli rwwue: UJfl umriotilJlibrili wztuwmmu bG briLJrinri'l 
zbrimti ub2. nrimb11 zbrimr hWUUlnL?Jmlili wlibliwub6li t: Ump6pljGbriti 
ub6 q6wJtiG wpwqmpJwG hbmliwlif!ntl liriwlig wn2L qnJWGmu t 
uwliriwg4_w6 l1 [l'iwliriwgl{w6 uwuutJLjlibriti tumwgmu, tiuLJ hbmL..ti 
uwumu· uriri4wJtiu qnmti. nrimb11 uwulitJLjlibptJ zwpduwli wpwqmpjmlili 
wl{bLtJ l'ib6 t: "lwuUJOWJli PbnlimttJtJ O["lbuf!ti, W["lWCfnLf}JWU ub6wguwli 
hbm 6uznu'i[I lj-lnppwliml'i t, nrir UJwm6wnn4_ wnw2wumli t 
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unq16tiLJubriti zwridmuu wric+bLwlJn11 ouzmuubriti mwripbflnL?Jmu: UJll 
nutbriti wqflbQnL?JWu mwlj 2w11dtln11 uwuupljubriu wriwqnribu uwznu1 
bu lim[16pljub[lp 6wljwmwjpu liwljb[llinLJ?Q, UflWU LilWLntl lJLn[l wugeti 
(IL.: uuw[i uwz4_w6nL?JWU UjWUlOWn b[i flWnumu UWU[1Wg4_w6 l.. ub6 
tumm?Jmu mubgn11 WJu uwuutiLJubflQ, nrinue qmutlbLntl umriotiLJubriti 
6wljwmwjpu liwup m ctLWUWJPLI uw11ti UjWUlp up2L.. LjWLilW[lnLU bu 
mb11wJtiu Ujlillilwljwu n! umwgpnuwri 2w11dmuub11: 'Tlmmwljwu 
zwrictuwu WflflJmuemu umwg4_mu bu ?lipmLJti Ujmmwljwu 
wriwc+m?Jmuo uti ewuti wuqwu qb11wqwugn11 wulJJmuwJtiu 
wriwc+m?JWlip UjlillI14_n11 pwqliw?titl «CfWJLtilJnuubf1», nrinue mubu 
pw4_wljwutiG mdb11 wrimwebriuwu hwmlJm?JnLu: Uwuupljubriti qwuq· 
4_w6pg qnjwgw6 «CfWJLtilJnuub[lQ» wugeb[l bu pwgmu UnL[16pljub[lp 
4_[1W, nrinug Ul[lWUWqp6[i w6bLn4_ hwuumu t 6 - 8 Uli-p: 

4wmwri4_w6 hbmwqnlilnL?JnLUUb[lQ Li WLIWLPLilPlJ 4_b[lLnLOnL?JnLU
ub[lQ huwriw4_n[lnL?JnLU bu m4_bL QULil 2w11eb11ti QULilflbL um116pljub11ti 
UJnL?Q Li WUjwhntlbL U[lWUg hwtlWUW[lW!Wlfl uw24_w6eo: 

nLubybnuw1 2wQnb5h q1 wuw1hu uwnb unw mbnwuw1yw6 hwmh
yw2wonb5ubnb OUILilbUWI wuy1wu nonzmuQ: 4b[lb[lp W[lfljnLuw4_bm 
uzwljuwu, ubebuwjp W[llI1Wfl[ln'1WlJWunL?JWU pw[lCl[lWguw[i l.. 
tGb[lqWLilW[lnL?JWU ti2bguw[i hwuw[l Ljwril..n[l uzwuwljnL?JnLU m[ip 
<uwuwJtiu uw11ti (ulj. 4.52) 4.flW Ulb'1W'lfltlw6 hwlJw2WflflP!Ubf1p Ljmrin11 
bqflbflti qwqw?ti wuljJwu nrinzmuo: 

Um[16pljubf1p Ujlilliluwu dwuwuwlj ljb[1wqwuq4_w6p uzwljmuQ 
(2Wf1flnmmuo) wtlbLti tfmeri mdbrintl WUjwhntlbLm hwuwri. hwztlwri
LjwJtiu hwuwljwric+D pbri4_w6 t UjWflqbg4_w6 utubuwJntl (ulj. 4.57): 

\~ 
.8 ~ 'P c 

Px v P.x • 

c 

u/;. 4.57. '1wl;wpw(lf]/7f/7 Li /;b(lwqwuqlfw0-/7 l/lnjuwqf]bgnLf}JWU 
hw2t/w(l/;WJ/7D ilnf]bl!J: 

1bmwqnlilnL?JnLGGb[lQ gnLJg bG mtlbL, n[l hwmpljw2w11flP!P 
tlib[lqWLilW[lnL?JnLliQ, pwgp hwlJw2WflflP!P bq[lb[lp up2L.. wGljjmutJg (/J), 
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I! 

1: 

i 
J 

'111 

4wtrntwo t Owl.. zLtiliwu w04Jmuflg (qi), hw4w2wr11ti~ti m 41::i0uwqwuq
t.lwofl lif12Li uwhpfl wu4imuflg (r) Li 4mrliwu wrwqmpimuflg ( v): 

41::irwqwuqi.twou 1Ju11mut.ll::iL t nr1.4bu wnwoqw4w0-1.4Lwumf14-
liwomgf14 uimp (Pfluqwlifl liwrliflu): LJmpfl wnwoqw4w0 hwm4m
pJm0Q pumpwqrt.lmli t wnwoqw4w0mpiwu lin11mLnt.l. flu4 liwomgfl-
4mpJw0 11l::i~nrliwgflwu pumpwqrt.lmli t liwomgf14mpiwu qnrow4gni.t. 

a=Ex. lif1p(;X~a;, da) } (4.146) 
a = ah + K 114 - - - · - , lif1p a > ah, 

dt E dt 

nrml::irf a - u tirw4w0 Lwrmliu t 41::irwqwuqi.twofl 4mrliwu ctwliwuw4, E 
- o· wnwoqw4wumpiwu lin11mL1J, ah - [!' OJmpfl hnumumpiwu uwh
liwu[!, K-o· liwomgf14mpiwu qnrow4f1g1J, t-o· 4mrliwu ctwliwOw41J, x -
(j' hwrwpbrw4w0 11l::i~nrliwgflwu, nrlJ 4wtui.two t 4mrliwu 
wrwqmpJmOflg Li hwi.twuwrw~w41· x, = v,t (i -0 mririmpimuu t): 

4wli 

trp a> ah, w1.4w (4.146)-flg umwgt.lmli t. 
da 

K-+Ea= EKV +Eah 
dt 

da dt 
E(a-ah -KV)= -K: 

Umwgi.two 11fl~l::irl::iugflwL hwi.twuwrmliQ fluml::iqrl::iLnt.l Li fluml::i
qrliwu hwumwmmuu [!Ulll u4qpuw4wo 1.4wJliwufl (l::irp t = O, a = ah) 
nrnzl::iLmg hbmn,4umwuwup. 

a~a,+Kv(1-,+} (4.147) 

nLul::iOWLnt.l ujmpfl 4mrliwu ctwliw0w4 LWflliWu libompjnLLI[!> 
11cti.twr ~t nrnzl::iL 4mrliwu mctti 1.4whwu2i.tnri libompimu[!: 

4mrliwu [!Opwgpmli wq11nri met[! (Px) 1.4bmp t hwi.twuwrw4znt.lfl 
AB Li BC liw41::irt..nLJpul::irfl i.trw qniwgwo at Li a2 Lwrmliul::irflg 
wnw2wgnri hnrflqn0w4w0 mctbrni.t: 

ruu11rfl LnL6mliQ hbzmwgOl::iLm 01.4wmw4nt.l IJUllmOt.lbL bu 
nrnzw4ti 1.4wrql::igmliul::ir. nrnup ~bu wq11mli LmDliwu wr11imupul::irfl 
t:izmmpiwu t.lrw: 1wzt.lti wnOl::iLnt.l wiu hwuqwliwup[!, nr 4mrliwu 
ctwliw0w4 zLtiliwu liw41::irlinLJpmli wnw2wumli t nrnzw4fl hl::irim4w
pwriwup, w1.4w uwhpfl w04JnLUIJ (r) Ltinprwumli t zLtiliwu wu4iwu (qi) 
libowgliwlip: UJ11 11l::i1.4pmli hnumumpiwu (liuwgnr11wiflu) LWflnLli!J (ah). 
4wtui.two hw4w2wr11ti~ti Ofluml::irfl 11flrpflg Li ml::iriwLtintumpiwu 
t.lb4mnrfl mririmpJmuflg, AB Ofluml::irfl t.lrw 4Lf10fl hwi.twuwr· 

ahcos(r-qi)sin (/J+qi), 
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ahcos(r-qi)sin qi. 
Lwrmliul::irfl libompimuul::ir!J, 4wtui.two OJmpfl liwomgf14mpJwu 

hwm4mpJm0flg, 4nrnzt.lb0 hwliwowJO (1.147)-fl' 

Kl [I-' ';' l 
Oqmwqnrol::iLnt.l 1 = x/V cosr wrmwhWJlllnLpJnLUIJ, umwgt.lmli t. 

KV[ /-e r/,:,,r J .· 
Uiu1.4flunt.l. AB Li BC Ofluml::irfl t.lrw hwliw1.4wmwutuwu Lwrmli

ul::ir!J 4nrnzt.lb0 hbmliJWL hwt.lwuwrmliul::irnt.l' 

(4.148) 

4wqlil::iLnt.l. mctl::irfl hwi.twuwrw4znmpJw0 hwi.twuwrmli!J OX 
wnwugpfl i.trw, umwgi.tmu t. 

l J'I . ( ) dx f'} . 1 P, = 2b a 1 sin fJ + <fJ -- + a 2 sin <(Jdx . 
) cos f3 ) 

(4. 149) 

Sl::iriw11rl::iLnt.l a1 Li a2 -ti lil::iompJmuul::ir!J (4.148)-flg (4.149)-fl lil::i2, 
4umwgi.tti. 

P, = 2h1 f' 1 ah cos(r -<(J )sin(JJ + <fJ )+ KV1 r / -e - ".,1;:'.;-;; sin(JJ + <fJ )~ + 
) ~/3 

\ 

UJOmhbmli, fluml::iqrl::iLnt.l [!Ulll x- ti Px -ti WflLnWhWJlllnLpjnLUU 
[!UllnLUnLU t hbmliJWL mbup[!. 

193 



[ [ 

Et/ ]] (jJ ) 
KV 

KV1 cos r -KVJ ~;;.;-; sin + <p 
+ I XI 1-e + 

E cos fJ 

, KV ·as ------

[ [ 

Ex2 ]] } + x2ah cos(T-<p)sin ' <p+ KV2 X2- 2~ T 1-e KV2cosr sin<p: 

SbqwriribLnt.l 01 Li 02 -ti m11.11.m~JmCiCibrint.l hwllw~wtnwufuwCi 
wriwqm~JmCiCibrir.!' 

V,=V sin/J 
cos(jJ - <p) 

V2 = V sin<p, 

Px - ti hwllwri utnwgt.lmll t hbtnliJWL W("llJlWhWJIIlnL~JnLCi(f 

P 
_ 2b{ ( ) sin

2 
(/J + <p) KV sin(jJ + <p )·sin fJ 

x- XJG'hCOST-<p + X 
cos fJ cos fJ · cos(jJ - <p) 

KV1COSTsinfJ KVcosr·sin{J ( ) · 2 
[ 

. ( Ex1cos(fJ-rp) ]] 

x X1 E (jJ ) 1-e +x2ahcos T-<p sm <p+ 
cos -<p 

[KV 
. [ K cos r sin <p ( K c,:2

,,11 '11 ]]] • ] + sm<px2 - 1-e sm<p: 
E 

(4.150) 

nri~buqti nrinzbCip /3 WCi4JWCi O~IJltillWL llb6m~JmCi(!, 
wCihriwctb2m t oq.mt.lbL 4tnrin11. mctti lltiGtillmll ~WJllwCitig' 

8Px I = O: 
8/3 P=PoU/ 

(4. 151) 

U6wCigbLnt.l Px- ti wrimwhWJIIlnL~JmCiCi (4.150) [!Ulll /3-ti. 
hwt.1.wuwribgCibLnt.l 0-ti. utnwgt.lmll t. 
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8Px I 2b{[ ( ) sin(/J0 + <p Xcos <p +cos /Jo· cos(f30 + <p ))] 
- = XI G' h COS T - <p 2 + 
8/3 P=PoU/ cos /Jo 

Kv[
(sin<p+cos<p·sin2f30 )cos<p ( KV sin/30 + X XI --COST· X 

(cos <p + cos( 2 /Jo - <p ))2 E cos(/J0 - <p) 

[ 

Ex I cos({J-'{J) ] 

I 
KVcosr·sin{Jo KV COST sin/30 ·sin(jJ0 +rp) 

x -e + · x 
E cos /30 cos(/30 - <p) 

Ex 1 cos(2 /Jo -<p) K V cosr·sin po cos <p ( ) 
x · + e - 1 · = 0 · 4 1 52 

[ 

Ex/ cos(Po -'{J) ] ]} 

KV cos T sin /30 cos 2 (jJ- <p) · · 
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nLGhlltmuw1 2w11nh5h uh1.nwlbn116bnh W!1QlnLGpGb1111: Q.p1.nwlfm11-
6bpp lill.IWlilW4G t bri.bL' [!GtnpbL wubGWLWt.lwqnljG tnpwuwq6p wGg2b-
11nt.1. uwri.bp u npnzbL uwGpwgt.1.nri. 4bpbpp tunGwt.lmPJWG WJG uwhuw
Gwq6bp[!, npnGg 11tll.l2mu 4wll.lwhnt.lbG uwGpwguwG qnnmbtuGr4w4wG 
ll.IWhwG2Gbp[! u wnwt.lbLwqnLJG wp1.nw1111nri.w4wGmpJmG: 

Q.plllwlfmp6bp[! 4WlllWf1t.lbL bG LWJ:!npwtnnp ll.IWJUWGGbpmu u 
npll.lbu hmu2 oqlllwqnp6t.lbL bG. qwpp, gnpbG, bqflll.llllWgnpbG, WflQWlll, 
Wl'J., UlflWt.lbfllllpG: <Dnp6wp4t.lbL bG 3 lllWflpbp tnpwuwq6p (3, 4, 5 uu) 
wGgQbfl mGbgnri. liwri.bp, tunGwt.lmpJmG[! lf\mpntut.lbL t 12-36%-p 
uwhuwGGbpmu: 

dq.• 
o/o 

t;rPJ..,1,J.r 

dF '.fl 
~~ ...... .J,L:~rl-~~~-_j 

0 30 w,• 

ult. 4.58. t;qf7U/mwgn{1buft tlwuf1lfwao/1 qf1wumfwtlbmf1wltwu ltwqtlo 
(dq) ltw/ulfwa /unuwt/mp;muftg (IN,) d11 = 5 tltl 1.11f1WUWqoft wugJ}b[7nlf 
uwfJbf7/1 oqmwqn{10t1wu f]bU/fJnL t1: 

<Dnp6bpp u4qpmli npnzt.lbL bG qwpm, gnpbGp u bqpll.luiwgnpbGp 
liwG11t.1.w62p qpwGmLWliblllpw4wG 4wqu[! UlWf1pbp l.llf1WUWq6p wGg2b
pnt.l uwri.bpp oq1.nwqnp6munt.l' 4wtut.lw6 tunGwt.lmpJmGpg: Um lf\np6bpp 
[!Gpwg2mu npnzt.lbL bG Gwu WfllllW'lflnri.w4wGmpJmG[! u tLb4lllf1W4wG 
tGbpqpwJp l.llbuw4wpwp 6wtuu[!: Ul.llu1gt.lw6 Wf'l'lJnLGQGbpp t.lbflLnL-
6mpJmG[! gmJg t lilt.I.bl, np wubGWLWlf. gmgwGpzGbpG mGbgbL bG 5 uu 
l.llflWUWq6nt.l wGgQb[l mGbgnri. UWl'J.b[l[!, hwlll4Wll.lbU hwuip4Gbpp' 
tunGwt.lmpJwG 8-20%-p uwhuwGGbpmli: Uw4wJG hwzlf.r wnCibLnt.l, np 
hwlllp4Gbpp ll.IWhbumwt.lnpliwG m hwubuwmwpwp QP~ tGbpqbmp-
4w4wG 6wtuubpnlf. uwGpwguwG ll.1WhwG2lf.nri. UlllWU'lWf1UlWJpG tunGw
lf.mpJnLU[! 14-18% t , umwgt.1.w6 w11rumG2Gbpp lf.b11Lm6mpJnLG[! 
4wlllwf1bL bGQ Gwu tunGwlf.mpJwG WJ'l uwhuwGGbpp hwuwp: t.i4. 4 .58 u 
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4.59-mu pbplf.w6 bu bqpll.ltnwgnpbGp qpwCimLwub1.npw4wG 4wqup (dq) 
~ gp4LWJpG wp1.nw1111nri.w4wGmpJwG (09) lf\nlf\ntumpJwG qpw:pp4Gbp[! 
4wlulf.w6 tunGwt.lmpJmGpg (VY,I: 

QulJl G4. 4.58-p, bqpll.IUlWgnpbGp hwlllp4Gbpp tunGwt.l.nLPJWU 14-
18 %-p uwhuwGGbpmu (Gppwq6p4Gbpnt.l Gzlf.w6) upG~u 1 Liu ub6nLpJWG 
uwGplf.w62u 4wqubL t 36-37 % , 1-2 uu-pG[!' 47-48 % , 2-3-pG[!' 9-11 %, 3 
uu-pg ub6 uwGplf.w62u· 5-6 % : 

t>G~ll.lbU lllbuGmli bGQ, 5 uu l.llf1WUWq6nlf. wGg2b11 nLGbgnri. 
uwri.bpp Oql.llwqnp6UwG 'lbll.IQnLU UPU!U 3 uu uwGplf.w62p uwuGp4Gbpp 
[!G11hwGmp qmuwp[! 4wqlibL t upG!U 96 % , np[! ZWlll LWlf. 
qnnl.llbtuGr4w4wG gmgwGpz t : QulJl npmu, gnpbGp u qwpm hwuwp WJ'l 
gmgwGp2[! GmJGll.lbu 1111w4wG t u 4wqumu t hwuwll.lwlllwutuwGwpwp 
97-98% u 91-93%: 

li4. 4.58-mu pbplf.w6 qpwl>p4Gbp[! hwmnwl.llmu bG, np, ppnQ, 5uli 
lllpwuwq6p wug2b11nt.1. uwri.bp[! u hwlllp4Gbpp tunGwt.lmpJwG 14-18% 
uwhuwGGbp[! hwuwplf.mu bu wubGwoll.llllPUWL[!, npnGg 'lbll.IQnLU 
bqpll.llllWgnpbGp uwGpwguwG wplllw1111nri.w4wCimpJmGG mGp wnwlf.b
LWqmJG ub6mpjmG (G4. 4 .59): 

o,. 
wl" urP d3 , s1 

J~t--==---+---P~~~~~--J 

iOv!:"---:-:--~~--.L_-.......J 
0 JO 20 30 w," 

ult. 4. 59. l:;qf1Uj1.11wgn{1bU/1 UUJU{1Wgt1w(j gftltl WJ/10 UJ{11.11WIJ{1nf]wltw
{jmp;m uo (0 9) ltw/ulfwa /unuwlfmp;muftg (IN,) U?Wf1pbf1 1.11f1Wuwqoft 
wugJ}b{1nl/ t1wrzbf1/1 oqmwqn{1<7t1wu f]bU/fJmu: 
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~~ 
~ urc ds, ss 

"q. 
~0221--~~,--......----~1--~~l--.f..------I 

0,006 .___ __ __,____.~.......__,___ __ ___._ __ ___. 
0 10 20 30 'W,% 

uq. 4. 60. t;q/1U/U7Wgn{1b0/1 UWU{1Wgt1w{j ff bl/U7f1Wl/WU f{jbf1Q/1WJ/1 
U7bUWl/Wf1W/1 <fw/uU{} (Nu) Ltwfutfw<f /unOwt/mpjnLU/lg (w,I U1Wf1pbf1 
U1f1WUWq<f/1 (d11) wugpb{1nt/ UWf]bf1/1 OQU7tuqn{1<ft1w{j qbu;pmt1: 

U11mw11rinri.w4wCim~JWCi q.pw~p4Cibp[! (Ci4. 4.59) gmJg bCi lilWLPU, 
np, ppnJ?, umwCi11wpmwJpCi tunCiwt.lm~JwCi (14-18 %) uwhowCiubrimo 
wnwt.lbLWq.nLJU W[1U1Wllfl"l'l.W4WCinL~JnLU[! umwgt.lbL t 5 00 Ul[lWOwq.6p 
wCigJ?bflnt.l owri.bflp 11bu.mmo· Oy= 362-371 ljq/d, pu4 CimJCi 
1.4w1owGCib11mo d11 = 4tftf owri.p 11bummo· Oy= 292-298 ljq/d L. d11 = 3tftJ.p 

111:iummo· Oy= 194-198 ljq/d: 
npUjbuqp hp0Gwt.ln11bpup 5 00 Ul[1WOwq.6p OUjlilpOWLnL~JnLU[!, 

ummq.nri.w4wCi Ljln11Clbp bCi writ.I.bl Ciwla 7 oo mriwowq.6p wCigpbrint.l 
owri.brip hwowri: UJU llbUjpmO WfllI1Wllf1nri.w4wCim~JnLU[! pw11C111wumo t, 
pwJg 4mpm4 t.twmwCimo t q.pwCimLWObmriw4wCi 4wqOQ, np[! ~P 
pwt.lwriwrimo qnnmbtuup4w4wu Ujwhwu2ubpo: 

u4. 4.60-mo pbpt.lw6 bCi hwmp4w2WflllP~P tLb4mriw4wCi tubp
q.pWJP mbuw4wriwri 6wtuup (Nta) LjlnljlntuowCi oppuw~wljlm~JmCiubpQ 
4wtut.lw6 bq.pL.4UlWgnpbCip hwmp4ubpp tunGwt.lm~JmGpg (W) la owri.bpp 
wCigpbpp ~wljlubripg (d11J 

qpw~p4Cibppg bplamo t. np tLb4mriwtubriq.pwJp tuGwJnri.m~JwCi 
q.np6mo GmJCiL4bu LWt.l gmgwup2Cibp mCibCi 5 oo mpwowq.6p wugpbpnt.l 
owri.bp[!: 
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Qll' 
~q./J W = l4 - l.B'fo 

JD001--~----.~~---+~~---1-~~_j 

uq. 4.61. 0{1qwuwqw{j I.. hwuptuj/10 qb{1bf1/1 t1tu0{1tugt1wu g/lltftuJ/10 
tuf1U1Wf1f1nfJw1twump1muf! (09) Ltw/ut/w<f t1wfJbf1/1 wugpbf1/1 U1f1tut1w
q<f/1g (d11) UU1WUf1Wf1U1WJ/1U 14-18 % /unOtut/nLPJWU qbu;pmt1. 
1-tuf1ptuU1, 2-/unU7 (tuUnL/1/1 t/b{1tu<ft/nfJ), 3-qtu{1/1, 4-gn{1b0, 5-bq/1U/U7W
gn{1b0, 6-U7{1tut/b{1U7/1U, 7-ptuf1Wf].' 

UJUUjpunt.l, UlWflpb[l hwmp4Cib[1p owCipt.lw6pCibpp q.pwCimLWObm
flW4wCi 4wqop, OWUflWQOWCi WfllilWllflnri.w4wCinL~JWU la tLb4mpwtCibp
q.pwjp mbuw4wriwri owtuup q.pw~p4Cibflp t.lb11Lm6m~JnLU[! hpoCiwt.lnril:iL 
t, nri 5 00 wugpbpnt.l owri.bfl[! pwt.lwriwrimo bCi tumwgpw6 4bpbpp 
owupt.twopp npw4p Ci4wmowop qnnmbtuCip4w4wCi Ujwhwu2Cibppu la 
WUjwhnt.lmo bu hwobowmwpwp pwpClp wpmw11rinri.w4wCim~JmCi m 
tCibpq.wtuuw1nri.m~JmG hwmp4Gbpp umwCi11wpmwJpCi 14-18% tunCiw
t.lm~JWCi L.4WJOwuubpmo: u4. 4.61-mo pbpt.lmO bCi WJll wobCi[! 
hpoCiwt.lnrinri. wpmw11rinri.w4wCim~JWCi Ljlnljlntum~JWCi oppCiw~wljlm
~JmCiCibpQ mwppbp CiJm~bflp owCipwgowu 11bl4QnLO 4wtut.lw6 owri.bpp 
wCigpbpp mriwowq.6pg 14-18% tunCiwt.lm~JWCi uwhowCiCibpmo: 

UwCipwgt.lnri. 4bpbpp mbuw4wupu hwumwmmo t, np ppnp 
obpbCiwu mCipt.lbflUWL t, mCip 2whwq.np6w4wCi hmUWLPnL~JwG pwpClp 
gmgwup2ubp la, pG~Ujbu t.lbplamo u2bL bup, 4wrinri. t LWJCi mpwomo 
umwuwl ctnri.nt.lri11w4wu mumbum~JwG gwCi4wgw6 pCiwq.wt.lwnmo: 
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4.5. 10. ~;mpwffl, ftnu;/7UJ /, /uUJWg{lwO- ftbflbfl tfwU{IWgUnfJ 
mufllfbflUWf Unfl tfbpbUw 

UGwuGwUjwhwljwG :PbriowGbrimo wriowuiwll.jWLWflWLl.lLilnLrtGb[lQ 
owGriwgGblm hwowri GwtuLJtiGmo oquiwqnriomo ttiG V'IKC-5,0M Lt 
V'IKM-5, utilnu owGriwgGbLnL hwowri' «4.nLqW[l-5», tunui, 6rtnui 
owGriwgGbLm hwowri· vlrK-306, V'ICK-3, :PmriwctwitiG hwuitJLjGbfl 
owGriwgGbLnL hwowri' KLl Y-2,0, KLlM-2,0 [, 4>-1 M Ob£bGwGbrio: UJll 
pnln[l Ob£bGwGb[1Q pW[lO[lW[lUlWrl[lnrtwl.JwG m tGb[lqWLilW[l bG Lt 
LjWUlW[lnLO bG obljwljwG qnrionrim~jmGGbri: 'lriwGg W[lUlWflflnriw-
1.jwGnL~jnLGQ 2-7 ui/d t, tLbl.JuiriwljwG 2w11ctti~Gb11ti hqn[lnL~JmGo' 9-30 
Lj4.Ul: 

I 

~ 
'----~-_) 

l.J/.j. 4.62. =/;mf}Wf/7, ftnu;f!m /., jumwg[1WO ftbf1bf1 UWU[7WgUnf] mufl
lfbf1UWf tJbpbUw ;/7 ftwnmglfwopw;f!u ujubtlwu. 
1-ff bftUJf1W2Wf1df!J, 2-uftwlf wnwft, 3-fJWUwft, 4-pflwft, 5-ptlpm ft, 6-
ftwl/1wf7f!!. 7-hwftwpWf1fJ/7!, 8-pmuftbf1, 9-hbUwf1WU, 10-bfpfl /unf}n
lfwft, 11. 12, 13, 14, 16-hbf]nLJUUbf1, 15-gwug, 17-ptJpmft/7 hwmwft, 18-
gwugfl 2f1pwuwft: 

rGdbGb11-LjnGuui11mljuin11 4..U112wLJJwGti hbui ozwl.Jbl bGE 
hjnL~WltJ, ljnUjtJUl Lt j"uUlWQ[lWO ljb[lb[l OwGriwgGnrt b[lljm UlW[lpb[lwljtJ 
mGtJ4bflLIWl Ob£bGwGb[1, nrinG£ qJmriwgtJwljwG Lt :tJbflOb[lWJtJG uiGuib
um~JmGGb[lmO LtintuwritiGmo bG 4brinhti2JWl pnLn[l Ob£bGwGbritiG, 
trn£[1W~wtr bG Lt tGbriqwj"uGwJnrtwl.JwG: UJll Ob£bGwGb11G wGgbL bG 
lWPn[lWUln[l m W[lUlWfl[lWljWG trn[lOW[lljmoGb[l [, b11w2tuw4nri4bL 
W[lUlWfl[lnL~jwG: 
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w) 

p) 

uft. 4.63. =/jnLf}Wffl, ftnu;flm /., jumwg{1WO ftbf7bf1 UWU[7WgUnf] 
m ufllfbf7UWf tJbpbUwUbf1/7 f!UfJhwumf1 mbupf!. 
w) wnwpflu /., p) bf1ftf1nf1fJ UJWf1pbf1wftubf1: 

ulj. 4.62-mo pbf14w6 t mGti4bflUWL Ob£bGwGbriti wnw2tiG uiwripb
riw4ti Ljwnmg4w6£wJtJG uj"ubowG, tJulj Glj. 4.63-mo· fl[lwGg QGflhwGm[l 
UlbU£Q: 
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SbtuGp4w4wG pCimf)wq.pp[!. 
ttb4tnpwzwpdp~. 

LqLnnLLnWf)Ll,b(l[!, t.qLn/(lnt.q 
uCillwCi LW(lmll(!, 4. 
hqn(lnLf)JnLCi[!, 44.tn 

2850 
220/380 

2,2 
Uptnwrwn11.w4wCimf)JnLCi[!, 4q./d. 

tunLn, 611.ntn llwCipwgCibtpu 600 
bq.pi.qtnwgnpbCip gn11.mGCib11' 360 
f"utnwgpw6 4b11b11' 420 
w11llwLnWL4WLW(1Wt.qlnnL'l.Cib11' 800 

Q.wpwpptnwjpCi ~wlf'lbp[!, llll 600x61Ox1200 
QwCiq.Ll,w6(!, 4q. 57 

tp4m llbQbCiwCibpp wztuwLnWCif1WJPCi u4qpmCif1[! CimJCiCi t' 4bpbp[! 
llwCipwgCimll bCi hnppqnCiw4wCi 11wGw4Gbp[!: 'lpwCig 4wnmgLl,w6f1WJPCi 
tnwppb(lnLf)JmCiCi WJCi t. np wnw2pG Lnwppbpw4mll llwCipwgLl,w6 4bp[! 
11m11u t q.wtpu 4n'l.WJpCi llb4 11nGw4pg, pu4 b11411n1111mll' bp4m: 

t114m 11nGw4Cibpp Cii.qwtnw4Ci t' bpp 1.4w114bppg llb4C! LQLlmll t, 
lf'lw4mll bCi 11nGw4n. LQLlw6 1.4w114C! tnb11.wlf'lntumll, 11wtnw114mll Ii Cinppg 
pp Lnb'l.Ci bCi 11Gmll, hbtnn b11411n1111 1.4w114Ci t LQLlmll, Ii WJ'll4bu 
zwpmCiw4: 

t11411n1111 Lnwppbpw4p llwCippm LnwppbpLl,mll t Ciwli CipwCinLl,, n11 
Ciwli tunLnWLJnL(l t LqWLn(lWULnmll: 

t11411n1111 tnwppbpw4p llbf1bCiwJmll tuntnp llwCipwgllwCi 
wptnw1111n11.w4wCimf)JnLCi[! 4wqllmll t llntn 800 4q./d, pu4 tunLnWLJnL!l 
LqWLn(lWULnbtpu' 120-150 4q./d: 

4wtnwpLl,w6 tnbuw4wCi Ii q.ptnwlf'ln11<".lGw4wG hbtnwqntnmf)JmCi
Cibpp hpllwCi Lt11w CiztnLlbL bCi mCiplJ.bpuwt llbf1bCiwJp 4wnmgLl,w6f1WJPCi Ii 
zwhwq.np6w4wCi i.qwpwllbtn(lb(l[!: 

4nwhtn ybnbnh llwCinwgllwCi qnn6nCiewgh tnbuwywCi hbtnwqn
Lnme1wCi wnrnmCipCibnn hw@ nwCiwyh hnnhgnCiwywCi LYLntnt'lwCi 
nbwpmll: Sbuw4wCi hbtnwqntnmf)JmCiCibpp Cii.qwtnw4Ci t b11.bt Ciztnbt 
llwCipwgCin11. 11wGw4p 4wnmgLl,w6f1WJpCi twlJ.wq.mJCi i.qwpwllbtnpbp[!, 
n11nG11 hpt'lf1 bCi hwG11puwgbL llbf1bCiwCibp[! Gwtuwq.6btm Ii i.qwtnpwu
Lnbtm hwllwp: 

~bLnwqnLnnLf)JnLCiCibp[! LnW(llJ.bt b(j llbQbCiWJP wzf"uwtnWCif1WjpCi 
wllbCiw6wG11 nbdpllp' hwutnwgn11.mG 4bpbpp llwCipwgllwCi, i.qwJllwCi
(jbpmll: Puw4wCi t. np utnwgLl,w6 1.4wpwllbtnpb11nll 1.4wtnpwutnLl,w6 
llbQbCiwCi hw2n11.mf)JWllp 4w11n11. t llwCipwgCibt llCiwgw6 pntn11 4bpbp[!, 
WJCi tt hwllbllwtnwpwp wlJ.bLP pw11<".l11 W(1LnW'll1n11.w4wCimf)JWllp Ii f1P~ 
tCibpq.btnp4 6wf"uubpnLl,: 

8n11.mGwLl,n11 4bpbpp llwCipwgllwCi q.np6[!Cif)WQ[! pwlJ.w4wCi pW(l'l 
t Ii 4wtulJ.w6 t llp 2w1111 q.np6nGCibppg: 'lpwCigpg hwzllw114Cibpmll 
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hpllCiw4wCimll hwzlJ.p bCi wnCilJ.bt · llwCipwgLl,n11. 4bpp ~pqp4wllbtuw
Cip4w4wCi hwtn4mf)JmCiCibp[!, 11wGw4p b11411w~wlf'lw4wCi <".lliCi m ~wlf'l
ubp[!, 4tnpllwCi uwhf1p wCi4JmCi[! Ii 11wGw4p t.qLnLnllwCi wpwq.mf)JnLCi[!: 

UztuwtnwCif1p Cii.qwtnw4Ci t b11.bt' tnbuw4wCi hbtnwqnLnmf)JnLCi
Cibpp llp2ngnLl, npnzbt 11wGw4p twlJ.wq.mJCi i.qwpwllbtnpbp[!, npnCig 
11b1.411mll 4w1.4whnLl,Ll,p 4bpp llwCipwgllwCi n11w4n. llbQbCiwJp pw11<".l11 
W(1LnW'l!ln11.w4wCimf)JnLCi[! Ii q.np6[!Cif)wgp lf'lnf1(1 tCibpq.wLnW(lnLf)JnLCi[!: 

4wtnwpLl,w6 hbtnwqnLnnLf)JmCiCibpp w1111JmCi11Cibp[! gmJg bCi tnlJ.bt. 
np WJ'l hwpgbp[! tm6Llbt bCi lf'lnp<".lCiw4wCi ClwCiwi.qwphnLl,, pu4 Lnbuw4wG 
hbtnwqnLnmf)JmCiCibp[! hpllCiw4wCimll 4wtnwplJ.bt bCi lf'ln11<".lGw4wG 
hbtnwqntnmf)JmCiCibpp 'lllnLJf)Cibpp hpllwCi Ll11w: 4LnptnllwCi q.np6[!Cif)wg(! 
pw11btwllbtm hwllwp, hpllCiw4wCi m2w1111mf)JnLCi[! 11w11<".lllbt t 11wGw4p 
bqpp wCi4JWCi n11n2llwCi tuCi'l!lP Ll,pw, pu4 11wGw4p i.qwtnb(l[! 4tnptnllwCi 
q.np6[!Cif)wgpCi llwuCiw4gmll bCi llpwJCi 4tn11Lln11. llwuCip4Cibpp tnb11.w
lf'lntullwCi hwllwp [107]: 

4tnptnllwCi q.np6[!Cif)wgp tCibpq.wLnW(lnLf)JWCi n11n2llwCi pwCiw
<".llibp[! hwllwi.qwtnwutuwCimll bCi llpwJCi uwhllwCiwlf'lw4 [!Ci'lq.114llwGn: 
4tn11n11. 11wGw4p 01.4Lnpllwt i.qwpwllbtnpbp[! n11n2LlbL bCi hpllCiw4wGmll 
hn6 llwpllCip llbf"uwCip4wJp 'lllnLJf)Cibpp oq.Cimf)JWt'lp: PwJQ w4CihwJLn t. 
np WJCii.qpup llwpllpGCibpp 4LnpLnmll[!, pCi~i.qpupCi bCi pmjubpp 
gn11.mGCibp[!, 1.4bLnf1 t hwzlJ.p wnGLl,bCi 4tnpLnllwCi q.np6[!Cif)wgmll CiJmf)p 
Ll.W!lf1P Ii 4ppwnLtn11. mdp 4wtuLl,w6mf)JmCiCibp[!: ~btnliwpwp, pmuw4wCi 
gn11.mCip 4tnptnllwCi, 2w1111llwCi, llwCipwgllwCi dwllwCiw4 1.4bLnf1 t hwzLlP 
wnCibt ppw4wG ~pqp4wllbf"uwCip4w4wCi hwtn4mf)JmCiCibp[!: 

UJU w2tuwtnwG11mll pnLJup gn11.mCi[! 'lPLnLlbL t npi.qbu wnw<".l
q.w4wG-llw6mgp4-1.4LWULnP4 GJnLf) Ii 11b~n11llwgpwCibpp m LW(lmllCibpp 
4wtulJ.w6mf)JWCi oppCiw~wlf'lmf)JmCiCibp[! npnzbtm hwllwp [!CitnplJ.bL t 
PpCiq.wllwJp lln'lbLC! [34]: 

(4.154) 

nptnb11.' a-Ci ppw4wCi LW(lmllCi t 4Lnl1Lnlln11. pmJup gn11.mCip Ll,pw, E -Ci' 
CiJmf)p wnw<".lq.w4wCimf)JWCi lln11ml(!, ah -n· LW(lt'lwCi hnumCimf)JWCi 
uwhllwCi[!' llpwdwllwCiw4 gn11.mCip ub11.llt'lw(j Ii <".lq.llwCi dwllwCiw4, e -n· 
pmjup gn11.mCip 4tnptnllwCi q.nLnm hwpwpbpw4wG 11b~n11llwgpwCi, K -Ci' 

hwllbllwtnw4wCimf)JWCi q.np6w4pg[!' dwllwCiw4pg 4wtuLl,w6 ( K = 3µ t • 
E 

µ -Ci llw6mgp4mf)JWCi q.np6w4pgCi t, E -Ci' wnw<".lq.w4wCimf)JWCi lln'lnLL[!, 
t-Ci' 4tnptnllwCi dwllwCiw4n): 
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Oqmwq.nri6hLnlJ. hwriwpbriw4wG 11h~n11llwgflw1fl (c} L. CiJmpfl 
11b~nrillwgflwJfl W(lwq.mp1wG (V,) 4wtut.J.w6mpJmG[! (e= V,. t) , a >ah 
11b1.4.Qf1 hwllwfl uuiwglJ.bL t. 

K da +Ea= E(KV8 +ah): (4.155) 
dt 

Mililbq.(lbLnlJ. (4.155) 'lfl~bpbGgflwL hwi.J.wuw11mll[! a-fl 
G4wuillwllp L. oq.1I1wq.n116bLnlJ. u4qpCiw4wG UIWJllwGGbfl[!, trip t = 0, a= a,, 
'lblll.Qfl hwllw(l ULilWgL!bL t. 

a = ah + a I] = ah + KV & ( 1 - e - Et 1 k ) , ( 4. 156) 

nJ1uibri.' 1111 -Ci nbLw4uwgflnG ('lf1Ciwllf14) LW(lmllG t: 
Unwdq.w4wG-llw6mgf14-1.4LWULilf14 llf12wlJ.wJ11fl 11bU1Qmll [!G11mG

lJ.bL t, nf1 4U1f1LI1llwG dwllwGw4 wnw2wGmll bG nbLWQUWgflnG 
('lf1Ciwllf14) LWJ1mllGbri (a~: 4U1J1LI11lwG q.np6[!Gpwgmll 11wGw4C! hwri.pw
hwpmll t gnri.mGfl 4n21I1 UIWLilbflfl L. 11riwGg hblil llflwgi.J.w6 lflwlflm4 
q.np6LJ.w6Qfl pbLf14Gbpfl 11flllw11pmp1mGGbp[!: fabLf14GbriC! bGpwp4LJ.mll bG 
llflwdwllwGw4 6nllwG L. 4LI1f11lwG: 'lwGw4f1 2wpctllwG w11wq.mp1wG 
llb6wgllwG hblil, llb6wGmll bG flG!UlhU 4nz1I1 UIWLilbpfl, WJUl.llbU tL 
q.np6lJ.w6.Qfl Lil(ln(lllwG (ltJLilwgllwG) 11flllw1111mp1mGGbf1[!: =!b1I1L.wpwf1, 
11wGw4fl 2wpdllwG w11wq.mpJWCi hblil 4wllllJ.w6 ta,,_ fl llb6mpJmCi[!: 

bCipw1111LJ.mll t, n11 wlJ.bLgm4wJflG dG2mll[! llw6mgf14 llf12wt.J.wJ
J1nLll, pnlnfl mri.ri.mpJmGCibflnlJ. LI1WJ1W6LJ.mll t hwi.J.wuwpwiwlfl, flu4 
dG2llwG wnwlJ.bLwq.mJG w11dbQCihf1[! 4wtui.J.w6 bG 11b~nf1llwgflw1fl 
W(lWq.mpJmGf'lg: 

Pmuw4wG gnri.mGfl 4LI1f1LilllwG 11flllw1111mpJwG met(! hn11flqnGw-
4wG mri.ri.mpJwllp npn2lJ.bL t. 
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a, 

P1x =b Ja1tgadx1, 

() 

P 
-baf, sin(a+x) dx2 

2x - a 2 ·--, 
cos a cos a 

() 

a3 

P3 , = b fa3 sin<pdx3 , 

II 

a, 

P.;:r =b fa.;sin<pdx.;, 
() 

(4.157) 

(4.158) 

b-G 11wGw4fl LWJGmpJmGG t, <:Ft. th a3 L. a4-cf LWrmulGbfl[! 
1I1b11wllwubrinul, nrinGE nrinzL!nul bG (4.156) pwCiw6L.fl oq.GmpJwllp, 

b . v 
nfllil 'l V;,. = -cosrp, (i = 1,2,3,4), (4.159) 

x, 

V-G 4LI1flllwG wriwq.mpJmGG t, x,-u· LilbrJ.wllwubpfl 4nori11f1Ciw1I1Cibri[!: 

=!wzi.J.fl wnCibLnlJ., np ti= _!i_, (i = 1,2,3,4) , (4.160) 
Vcosy 

ULilWglJ.bL bCi LWflnLllCib(lfl n11n2llwCi W(llilWhWJLilnLj:}JnLCiCib(l[! n11nGE 
mdbflfl pwGw6L.bfltl (4.158) llb2 LilbrJ.W'lflbLmg L. tlGuibq.ribLn~g hbliln 
ULilwglJ.bL bG P1x, P2x , P3x, P4x llb6mpJmGGbrifl G2wGw4mpJmGGbfl[!. 
UJCimhbuiL., oq.LillJ.bLnL! (4.157) WfllilWhWJLilnLpJmGflg, uuiwgbL bCiR 
'lflllw11rimp1wG mdfl llb6mp1mG[! 4uipllwG 11bummll. 

P, ~bhcosr{u, +:~cos+-::, co.<y(;_,- fo,/Kvoo,, J]}+ 
+bfsin(a+<p){ ( ) . KV r KV a c cos y-<p sm(a+<p)+-cos y 1--cosy x 

cos a a
2 

Ea
2 

x(1-e-£a2/Kvcosr )n+ba3 sin<p{ac cos(r -<p)sin <p+ KV cosy x 
a 3 

x[l- ;~ Cosy(l-e-EaJ /KVcosy )]}+ba.; sin<px 

+' cos{}- -q> )s!nq> + :~ cosr[ I-::, cos r(;-,-'"' i" '"" J]} (4. /61) 
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(4.166) 

(4.161) 

206 

maxP (x)=pl A ·' 0 =pl A x " ...!2.. : (4.168) (v - v )2 (v - v )2 
( v ) 

,, 
0 2maxox(t) 0 2d0 Vx 

PwGwOL.nu1 q6wJpG wrwqmpJw(j(V.J max 1H:;6mpJm(j[] n11n2tlbL t' 

max V, = mxl •=' = w I . (4. 169) 

npmhq' l-11 qwCiwltli uimmuwCi wnwCigp]l.g u]l.Ci2L bwJp]l. hhnwtlnpmflJmfiCi t: 
'lwGw'-1'1 6wmmll max met[] npnztl.bL t. 

maxP = ploA (max V, -Vof (~) : 
2d0 max Vi 

(4. 170) 

'lwGw'-lti hwptl.w6'1 ctwllw(jw4, gnn.mGp '-1111p1m1w(j uiwJllWG[! 
4LP(j'1' 

maxP,,(x)~Px• (4. 17'1) 

411111111.:iwG mctG t, np[! npnztl.mll t (4.161) pw(jwOhp Px-C! gnqm(jp 
oqGmpJWOp: 

=!bU1wqn111mp1m(j(jbflC! hpll(jwt1.n11mo t:;(j, nr q1m11wgpw4wG L. 
:J>brotrw1ti(j 111G111t:;ump1mGubpmll '-1nuip111 '-lbpbpp owupwgllwG hwowp 
(juiw111w4whwrow11 t oqlllwqnr6bL Gn11 02wtit1.w6 hnptiqn(jw4wG 
U1l11111tlnn. hwpp 11wGw4ntl. obpbGw: 

'lmpu pbrtlw6 pwGwOL.bp[] hGwriwtlnrimp1mG bu 111WLPU 
hw2tl.wp4hL u npnzbt mGtitlbpuwL llbpbGwJp hpoGw4wG 4wnmgtlw6-
J?WJP(j ll!Wf1Wllb111rbfl[!' (4.161) pwGwOL.ti oqGmpJWOp gn11muti 
4lllflUlllwG hwztl.wr4tlw6 mctti llb6mpJmG[] 4wqllmll t 200 li, n11ti htillwG 
tl.rw ttb4uiriwzwpctti~ti hw2t1.wrtitl.w6 u 6zuitlw6 hqnpmp1mG[] u111wgtlbL 
t 2,2 ti~ui : 'lwGw'-1'1 6wJpwllwup q6w1pG wriwqmpJwG wnwtlbLwqnLJ(j 
llb6mpJntG[! nrn2n11 (4.169) pw(jwOL.p oq(jmpJwllp hw2tlwrtitl.w6 
l114JwtGbr'1 hpowu tlrw 11wuw4p Ulllllllllwu 6zllltlw6 hw6wtumpim(j£! 
ulllwgtlbt t 2850 Ujlll/pnui: 'lw(jw4ti 6wJ11ti upllwu wuti1wG LWtlwqnLJ(j 
llb6mpimG(j [!U111 (4.164) pwGwOL.p hw2t1.wrtiw1tiG lllt.lJWLGb11'1 u111wgtlbL 
t llnlllwtln11wuibu 20°: 

Ulllwgtlw6 uiwrwob11111trintl U1WU1f1Wu111tlw6 L. b114wrw111L. 
tl'lnpowrtitl.w6 llwupti~ llb.gbuwG tipbG wpUlWllflnLPJw(j uiw1t1w(jubpnLll 
wr11wrwgribL t' gmgwpbflbl t pwror 2whwqnp6w4w(j hmuwLtinLpJm(j 
L. w2tuwU1WU.QWJPG llbpb(jwowubptl hwpwUlL.mpimG: UJG hw2nn.m
PJWllp 4wrn11 t wztuwUlbL wGwuGwuiwhwtiw(j :J>browGbpmll' UlWflpbr 
'-lbpbpp (wpow111wuiwtWf1WUjl11nL1l(jbfl, tu111wgpw6 4t:;pbp, 4wGW! 
tunUlWPnLJUbfl, tunUl, 611.nui u WJLG) liwGpwgllwG LL 4bpwtuwnGmpqGbp'1 
l4WlllflWUlllllwG 111btuGntnqpw4w(j q6mo: 

qhuiwUrn[!Ob[]h w£!mmGpGbmr qplllwtl'lnpObp[! tiwLnwptlbL bG 
LWPO[lWl11np L. W[lLnW'lflnLPJWG uiwiow(j(jbpmll: br4m 11bl4.QnLO tL 
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uwGriwgl[nrt GJnq:~b[l[I bf'lbl bG . f)W[lli tumnwpmJUb[l[I, tumn[I, Of'lnl.Il[I , 
1Sw4Gllbf'l[I, pwG2wriwpm6mf)JWG uGwgnri11Gbp[1 Li WJLCi: 

Lwpnriwurnri lt'lnp<'iwri4mliGbriti GUjwl.Ilwl.jG t bf'\b( 6zl.Ilbl 
ubebGwJti wztuwLnmGwl.jmf)JntG[I Li nrinz 4wnmgl[w6pwJtiu m 
zwhwqn[l6wl.jwG UjWflWUbl.Il[lb[l : 

U[llJ1Wf'lflW4WU lt'lnri<'iwpl.jmuub[lp UUjl.IlWl.jU t bf'\bL' htiuGwl[n[lbL 
ubpbCiWJP lPWUlI1Wgp W[ll.IlW'1[lnf'\Wl.jWUnLf)JnLU[I (l.jwtul[w6 l.jbpbpp 
lil buwljpg, uriwug tunuwl[mf)JnLGpg , q[lWUnLL w liblil pwljwG l.jwq li pg), 
tGbpqbl.Ilpl.j owtuub[l[I, zwhwqn[l6wl.jwG 6wtuubfl[1, tiG!UjbU uwli 
zwhwqnri6wl.jwu hmuWLPnLf)JntGG m wnwG<'ipu !lbUlWLCib[lp (hwlllljW-
1.1.jbu 11wGwljp) hW[lWllll.inLf)JntG[I: 

Lwpn[lwl.Iln[l lt'lnp<'iw[ll.jntliGbp[I gnqg l1ll[bgpG, np ubpbGwu 
hpuGwljwumu wztuwl1lmuw4 t : Unw2 bljw6 f)bflnLf)JnLGCH1p[1 
(tLb4lilflWljWG 2wrictti1ti m 11wuwl.jGbpp ni hmuwlti lipwgmli[!, uwGptlwCi 
ctwliwGwl.j qLWUWJtiG tugti4tig l.jb[lbflll 'lnLflU 21.l.jfll.Ill[bl[I , bLf?ti. 11wGw4ti 
!WlPUbfl[!, uWJlWJPU gwGgp ni 6pzU1 [!UlllflnLUG nL lllbl\W'l[lnUl[! u WJL 
uwCip wGISzl.Ilnq:~JmGubp) 6zU1bLnL9 hbllln uwtuWL11WU1flWUU1WljwCi 
wztuWLnWCipubp bu l.IlW[ll[ntli Wfll.IlW'lflWljWG lt'lnp<'lwpl.jmuGbp[! 

4wquwljbp1.1.jblm hwuwri: 
ntGpl[b[lUWl UWUflPi lib{?bGwJti wnw2tiG U1Wflpbpwljp WflUlW-

'lflWljWCi lt'lnri<'iwri4mliub[l[! l.jwmwril[bL bG CwhmuiwGti «Uqpn
ull.jwuwpl.jmli» PPQ LnnhuwitiG wGwuGwUjwhwl.jwG ~brliwJmli : 

Upll1W'lflW4wG lt'lnr<'iwpl.jmuCibflll hwuwri [!GLn[ll[bL bG 11wGw4ti 
ljLnpnri UWJflll uriuwG 3 wGl.j1mGCib[l. 10, 20 Li 30°: ULnwgl[bL bG hblllliJWL 

WflllJnLU{?UO[l[!: 0 

funmti u Of'\nLnti uwGpwguwG ctwliwGwl.j Gljwllll[bL t , np 10 -ti l11Wl.j 
upl[w6 11wGwljGbrll 'lbUll?nul gnrtmGub[l[! LWll bG ljlllflWLmlmli m 
liwGpwgLl.mli, pWJ~ b[lljwpmf)JWUP (hwll14WL4bu 61\nl.Il[!) LW4. !bG 
2wpflnll1l[mli: 30 -ti mw4· ljl.Il[lnLU[! 11ctl[wpwGnul ~. Gljwlllllmli 
wpLnWllflnriwt.iwumf)JWG wGljmu, pwJ9 uwGpwgi.tw6 tlwuGti4Gbp[! 
bpljwpmf)JWLip LWll bG 2wrflnll1i.tmu: UtlbGwLwll w11111mGpGbpG 
ul1lwgllbL bu 20°-ti mw4 uplJ.w6 11wGwljubriti lt'lnr<'lwpljmtlGbpti 
ctwtlwGw4· uwGpwguwu nriw4C! pwi.twriwpmtl t qnnll1btuGti4w4wCi 
U1WhwG2ubp[!, gl14LWJl1G Wfll.IlWfl[lnflw4wGmf)JnLU[! hwuGmtl tltiu1L.. 800 
ljqlct-ti. flflWCi hwuwll.jWl.IlWUtuwG' tLb4UlflW4WU tGbpqpwJti U1bUW-
4WflWfl 6wtuu[! ljwqlintu t [!U'lWUbU[! 0,003 lj4.U1.d/ljq, tiulj 6wf'uui.tw6 
tLb4l1lf1Wl.jWG tGbrqtiwiti wpctbp[!' 0,075 11r/l.jq: 

tiw4Gflbrtll liwGpwgmli[! 10°-ti l.Ilw4 upi.tw6 11wGwljGbpti !lbUjpmtl 
hw2nfl ill ul1lwgi.lnu.'i' ub6 iWlPUb[lp (6wl.jGf'lbf'lP iWlPUbpllG hwtlWUjW
l.IlW UtuwG) mwzbrtGbf'l bG ul.Ilwgi.tmu: 30°-ti LnW4 urii.tw6ti llbUjpmu 
hw4wnw4 b[llinLJf) t umwgl[mu· 4lilf1Lnl[w6 mwzbflubp[I 6wpmu bG, 
wnwG<'ltiG ljl.Iln[lGbp~ l[briwoi.tmu, 6qui.tmu u hJmf)ti GzwGw4wLti tlwuG 
wG2wl1ll[mu t : 20 -ti Lnwl.j uril[w6 11wGwl.jGbflll lt'lnp<'iwp4mliGbppg 
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utnwgllbL bCi wllbCiwhw2nrt WflllJmGpCibp[I' 4Lnfltnllw6 tnwzhl\Gbp[! 
ISwpmtl m Llbpw6i.tmu bCi wnwCi<'lllCi l.jLnnpCibflll, wnwCi<'ICiWUlbU zwtn t 
ISqtlllmli m wCiuzwCi pwCiwl.jmpJwtlp t hJmpCi wG2wLni.tmu: 

UbpbCiwCi Ltinp<'lwp4LlbL t Ciwl.i ~mpwctwitiu hwtnti4Cibp Llwupwg
CibLm hwtlwp: UJu 'lbllll?nLU uti2tiu Wfll.IlW'lPnl'lwljwumpJnLU[! hwubL t 
utiCi!li 420ljqlct, tLbljUl[lWljWG tCibpqtiwJti mbuwljwpwp 6wf'uu[!· 
[!Ci11wtlbu[! 0,0051.j4.m.ct/4q: ::>Ciw1w6 tlwCipwgllwCi wri11JmCipubp[! 
Ltiwrctbp !bCi pwi.twpwpmtl ljbCi11wCil1Cibpti ljbpwljpllwCi qnntnbf'uuti-
4w4wCi U1whwu2Cibp[1, pwJg tiri ~pwljgtinu ljwqllnll 2wtn LWLl hnttlp t 
utnwgllmtl Ulllllfltnll wpLnwr111mpJwCi hwliwp: Umllltiuti LlwCipLl.w6p[! 
hw2n11mpJwtlp 4wflbLl1 t oqtnwqnp6bL Ciwli ubl'llillw6 ljbpwf'uwn
Cimp11Cibp UjlULnflWUtnbLllu: 

LtbCi11wutiubpti hwliwp ~mpwctwitiG hwtnti4Cibpp pwi.twpwp !wtllti 
liwCipLl.w6p UUlWCiWLnL CiUIWU1WljnLI. ubpbCiWJp qLWCiw<'lli f'ugpljp Cibfl!!PU 
UjWLnbflpCi, [!UUl pwp<'lpmpiwCi, Lnbl\Wllflbl blip 221.lli tnpwuwq6ti 
wllpwuw<'ln11bp: UJu llblllf?nul 11wuwljCibpp hwpi.tw6Cibpti wq11bgmpiwup 
p111n11 4tiuw2wp11 hwmpljubp[I, 4lll!blnll wupwuw<'lnl\bflpCi 2Wflllllnttl , m 
UWUflWQLl.mtl bu UIWhWCi2Llnl\ !Wtllup: 

UupwCiw<'lnl\bPll wnljwJmpJwG llbUjpmtl f'untnti , 61\ntnti . 1Sw4Gllbl\ll 
tlwupliwCi wpmw11rn11wt.iwGntpJmG[! !UWJW6 npn2 !Wtllnll C!G4Cinul t' 
(10-20%) li tlwCipLl.w6 1Sw4Gllbl'll19 hjmpp lUU2WlJ1nLtl[! ub6wCimu, pwjg 
llbpbuwCi 11wnCimli t wllbLll mCitillbpuwl: UJu 'lblll!!nLLl 6w4Ci11bl\l19 
wCi2wmi.tw6 hJmpp 4npmumCibp[! 4wGf'ubLnL hwllwp ubpbGWJP 
w2f'uwmwCip[! Ltinp<'lbgpCip ljwqliw4bfll.llbl WJL 4bfllll: tun2n11 bl\2bflwllnp 
wCiwumCiubpti li n1f'uwpCibflll hwllwp 4bpwf'uw11Cimp11Cibp UjWtnpwu
LnbLti~. 1Sw4Ci'lbl'lll npn2 pwctpCi[! liwCipwgCibLntQ hbmn tnpi.lmli tp tuntn, 
WUjW 01\nLn, hbmn· ~nLflWOWJpCi hwmp4, WUIW' Cinptig 6w4Cillbl\: UJll 
llbUjQmtl 1Sw4G11b11ti hJnLPC! !11 4Ul!ntli li tlpwCiqwutig utnwgi.tmu t 
ljbpwf'uwnump11: l°'hwpljb, ljbpwf'uwnump11 UjWl.IlflWUtnbLPU 4bpbpp 
liwuptlwCi [!Gpwgpmu wGlil12WL4bu qLWCiWJllCi f'ugti4 bCi litngi.lmll Gwu 
UU1timw4mgwi.ttimwtltiCiw1tiG hwllbLmliCibp: U1utiGpCi, 4bpbpll Ciwf'uw
UIWlllflWULnuwCi li 4bpwf'uw11Cimri11Cibpti UIWLnflWULnuwG pwqtlwptill 
tlbQbCiwuwppwLl.npmtlCibpnll 4whwllnpllw6 WflLnW'lflWLlwubpti lt'lnf'uw
pbCi, tlb4 mCitillbruwl tlbpbCiw1nll Lnt6Llmtl t LllwnwgpnCi ljbpwf'uwn
Gmp11Gbpti UjWUlpWULnUWCi 4wrlinp htitluwf'uG111lp[!: 

ICln1mCiCibpp hwtlwp f'unlll[! wumpp Llbpw6bLm li, [!CillhWCi[lWUjbU, 
gwCi4wgw6 4bG11wCinL (Ciwli <'14Cib[lp) hwllwp wCiwuCiwl.llwhwljwG 
:t>britlwJti UIWJliwCiCibpmu U1WflqmCiw4 ll1bf'uGnLnqtiw1nl[ hwtlw4gi.tw6 
4bpbp UjWUlflWULnbLnL CiU1WLnW4ni.t. WllW2Wfl4Llbl t mCitit.lbflUWL 
llbQbCiwJti b[lljpnp11 tnwppbpwlj[! (Cilj. 4.63p), np[! hwCi11tiuwCimll t 
wnw2tiGti (Cilj. 4 .63w) Llbpwljwnmgi.tw6p[!: 
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I 

bLPli t:q1ljm r)nGwljGb111"t lJ.JlW Lnbri_wljwJLJ.w6 U1WJ1POJ1 uwri.wJttG 
gwGgbriti oqLnwqnriomumJ. uLnwglJ.mu bG mwrpb(l lwlfluti 
uwG11LJ.w6pGb11: 

:iwuwljgt.J.w6 ljbflbfl lljWU1JlWUU10LnL hWUWJl hwUWlljWU1WUtuwG 
PW'1Wr)(1WUWUb(1[1 ((lUUl mnljnuwjtJG hWJlWPbJlnLPJWU) hbJlpwljwGm
PJWUP uwLnmgt.J.mu bu ubpbuw1tt cuwGw1ttG tugtilJ UJlr)JmGpmu uU1wg
LJ.mu t mw11pbri ljbflbflli LiwG11LJ.w6pGb11tt pwlJ.WJlWJl hwuwubnmp1wup 
tuwnGnLJlr), wnwGg LJlWgmgtJz tuwnGttz ubpbGw OCfU1WCfn(16bLnL: 

tunU1WLJnLJ1 lljWU1JlWUU1bLtiu WJ1U1Wr)(ln11wljwGmpJnLU(l ljwqlibL t 
120-160ljq/ct, tLb4mrwljwG tGbJlc+tiwJti mbuwlJWJlWJl owtuu[l · 0,018-
0,0144'-l.m.ct/ljq, 6wtuut.J.w6 tLblJU1J1WljwG tGbJlql"twJtt w11ctbp(l · 0 ,35 -0,45 
1111/ljq: 

t11wztuwt.J.n11mu bGp bflljnL ubpbGwGb11G tL Gb[1r)UbL WJ1U1W-
1)[1nLpjmGmu: 

4. 5. 11. Gbrmdi/7l/bf1UWf un(1 tlbpbuw 

l'JlbGtJg wnwGoGw4tt hbU1Wf>Jlf>JlnLPJnLU t GbJ14WJWgGmu mbtuGtt
ljwljwG c+ttmmpJmGGbrl"t 11nljmnJ1 U.UwJlqWJlJWGti, ttGctbGb11-ljnGum11m4-
mnJ1 Y..UJlzWljjwGtt hbm hwuwmbri_ uzwljwo «c+bJlmGttt.J.bJlUWL>> ubpbGwG 
(Glj. 4.64), nJl(l qJmri_wgl"twljwG L. ~bfllibJlWJl"tG mGU1bump1mGGb111l 
hwuwJ1 LJwrlinJl GzwGwljmpJmG mutt wGwuGwljb11brti. writt. znrwgrwo 
pwG2wrb11bGtt, nuljnJltt Li GuwGwU11"tw GJmpbfltt LJ.b11wu2wLJuwG Li 
mGmbuwljwG U1WJlpbJ1 pGnLJpl"t wztuwmwGpGb11mu: 

ulj. 4.65-mu pbrl{wo bu «c+b11mGttt.J.b11uwL» ubpbGwJti U1Wflpbfl 
LJ.brwlflntunLpJnLGGbritt (1for)l"t~ttLJwgrwGbrtt> w2tuwmwGpw1rG utubuw
GbJl(l: 

Unw2bG LJbowt.bntum~1mG; PwGnri. OJlqWG[l ljnuprGwgl{wo t 
(hwrp umr6tt4Gbr Li wmwuGwt.J.nr 11wGwljGb11): UwGrwgGmu t 
~mrwctwJttG hwLnr4 ljbGr)wGrGbrr hwuw11. gnrbG' hwgtt wum11tt 
hwuwr: UwLnmgmu(l LJ.b11Lirg t: 

bryrnpri ybrwlflntum1?1mG: PwGnri orqwG[l ljnupj1Gwgi.J.w6 t: 
UwGrwgGmu t ~m11wctw1rG hwLI1114 Li hwuU1wgnri_mG 4bflbfl ljbGr)wur
Gtrr hwliwJl, gnrbG' hwgr wum11ti hwuw11, u11c+br Li wnG: UwLnmgmli[l 
LJnrwtig t: 

bopnpn ybowyrntunq?1mG: PwGnri. 011c+wG(l mbri.w4wJLJ.w6 t 
hn11rqnGwljwG, pmGljbfl(l LflntuwrttGLJ.w6 t hwmw6 ljnGti oli mGbgnri. 
pmGLJbrnt.J., mbriwflrt.J.w6 t hwrp r)wGwlj, LJwrnri. t uGwL ljnupj1Gwgt.J.w6 
pwGnrt OflCfWU[l (ljwtut.J.w6 t uwGrwgi.J.nrt GJm~r lllbuwljj1g): UwGrwg
Gmu t tunm, orinm, WflUWU1lUUjWLWf1WlljU1nLrtGbr. r)WZU1WlJ.wrmpjwG 
pnwwljwGmpjWU uGwgn(1r)Gbr Li WJLG: UwLnmgmuo lJ.brL.tig t: 

'.Jn(lonon tJbowt.bntum!!1mG: PwGn11 orc+wG(l U1brtw4w1i.J.w6 t 
nLrtrtw6tic+. pmGljbJ1[1 ttintuwrtiGLJ.w6 t 6wljwU1wuwunu'i LI1brtWflJ1lJ.nri 
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LflnpJ1 pmG4brnt.J., pwGnri OJlc+WG[l 4wrnri t LliGbL hwflp r)wGwljnlJ. m 
hwljwljU1Jll"tznlJ., j1Gzlljbu Gwli ljnuptJGwgt.J.w6 umr6-ljU1JltJzGbrnt.J.: 

UwLnmgmU[l flttUwgtJg (6wljwLI11"tg) t: UwGrwgGmu t ~m11wctw
JliG hwmj1lj, hwgwhwU1j1lj WLJm(1p hWUWJl, 2nr ljwGw2trtbG, umr6 l.. 
WJLG: 

IA;. 4 . 64. Gb(lm ufllf bflUWf tfbpbUw;fl l.t l/ln/uw(lflUnl] hwuqm;gub(l/7 
[IUf/hwum(I Ulbup/J: 

1hGqbonQI) t.Jb(lwY,ntump1mG: PwGnri orc+wu(l U1brtwlJw1LJ.w6 
hnrittqnGwljwG, U1brtWflJ1lJ.w6 t GnqG Lflnpr pmGljbJ1[! , pwGnri orqwG[l 
hw11p r)WGwljGbr tG tirtGg hwljwljU1J11"tlGb11ni.J.: UwU1mgmuo LJ.t11L.tig t : 
UwG11wgGmu t htiuGwljwGmu znJ1 pwG2w11tritG Li wnwGoGwhwU1mlj 
tunU1WpnLJUb(1 : 

Y.bgbnnnn yb(lwl/lnhrntp1mG: nLGtJl{bflUWL Uwufltizti 6wljwmw1ttG 
4wlflwrtiz(l pwgt.J.mli t , L lLblJm11whw11nr11wLJtiG LitJwGmu t mGj1LJ.bruwL 
~mqwG[l : UJG pwriljwgw6 t ubriwGttg, Lf1WJU1 Lnwznri uwripl"tg, uljwt.J.w
nwljwJtiG UflngtJg m hriljwpwJ1ti9 Li 2wriwlflti pnGw4ttg: UiuttGpG, 
mGttlJ.bJ1UWL :)>mqwGti oqGmpJwUp U1UU1bumpJmGmu ljwrbL11 t ljwmw
J1bL LflWJU1WUZWlJliwG Li LflwljwGwc+n116wljwG U1Wf1pbr wztuwU1wGpGb11 : 
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IV Qnl!b)hywohw 
m 'l'IW<ltMI UjWnljnl) w21Uw111w6.11w1~6 o~qw6 hw~p 
11w6w~n4 ~ hw~w~111p~1n4: l.ow~nl) b61/16bt 6w!. 
~nllp~6wg4w6 lllll~ll-lj111p~16t~: Uwwugn1ll~ '1/>llwg~g· 

TJ/1. 4.65. 4b(1bf1f1 mtifltfbf1UW/ tlwtif1fllf1 tnWf1pbf1 tfbf1Wl/mfump1mtitibf1: 

nLCipqbpUWL 4bpwtlwCipp~p UlbttJCip4w4wCi pCimpwq.pp[!. 

tLb4mriwzwpctp~. 
hqnpmpJnLCi[!, 44.m 
UjUlnLUlWpqbp[!, UjUl/pnUj 
uCitlwCi LWpmtl[!, 4. 

Upmwr].pnriw4wCimpJmCi[!, 4qlct. 
tumwgpw6 4bpbp tlwCipwgCibLPLI 
4nUjpUl 4bpbp 
hwtlbtlmCipCibp 
wptlWUlWUjUlnL'lCibp 
llpq.bp 

Q.wpwppmwJpCi ~WtPbriu·, tltl 
~wCiq.tlw6u·. 4q. 

2,2 
2850 

220/380 

200 
150 
100 
700 

1000 
330x450x900 

38 

* Pbpqw6 bCi wnw2pCi tlbriwtPntumpJWCi hwtlwp, wnwCig UjWUlqwCi-
1'].WCip: 

'-1.bpwtPntumpJmCiCibpp pnLnri mwppbpw4Cibpmll tLb4mpwhwrinri
l'J.W4C! hwCil'].pUWCimll t tlpw4 zwpctwpbp[!: 

CCinphptl tlbpbCiwJp CitlwCi 4nCiumpm4mnriw4wCi LnL6mllCibpp, WJCi 
4wribLP t oq.mwq.np6bL n~ tlpwJCi wCiwuCiwUjwhmpJWCi, WJLL. ctnrintlri'lw-
4wCi mCimbumpJWCi mwppbp pCiwq.wtlwnCibpmtl: 

4.5 12. :l/Jf1p/1 hWf]fl{1f)W/jnt/ ndiflt//Jf1UWJ U{flUU{-Uf1U/jf11 

=lwztln wnCibLntl. np tCibpq.bmp4 nbumpuCibpp oq.mwq.np61lwCi 
hCiwpwqnpmpJmCiCibp[! uwhtlwCiwtPw4 bCi, hwm4wlllbu tLb4mriw4wCi 
tCibpq.pwCi pwCi4 t, bpb CimJCipu4 tlWUl!bLP LPCibp, tlpL.CimJCiCi t, ubtPw4w
CiwzCinphtlw6 hnriwmwpw6pCibpmtl tLb4mriw4wCi gwCig q.nJmpJmCi 
~mCip, mump CiUjwmw4whwptlwp t tlzw4tlnri 4wtl wnw2w114tlnri 
mCiptlbpuwl llbpbCiwuwppwtlnpmtlCibp[! hCiwpwtlnpmpJwCi 1'].bUjpmtl 
LPCibCi UjWpq 4wnmgqw6pp L. llbnpp hwrinril'J.w4ntl: 

tLCibLntl 2w11wl'J.11tlw6pg, tlzw4bL bCip llbnpp hwrinri'lw4ntl 
mCiptlbpuwL UjnllL11-u11u4n!. npCi wztuwmmtl t tlpwJCi npUjbu Ujnlllll L. 
npUjbU UjntlUj-U(1U4Pf 

~bnpp hwrinri'lw4ntl UjnllUjp 4wnmgqw6pwJpCi utubtlwCi pbpqw6 
t Ci4. 4.66-mtl, pu4 UjnllUj-upu4n!PCiC!' Ci4. 4.67-mtl: 

~bnpp hwrinpl'J.w4ntl UjntlUjbpp UjWhwCi2C! tlb6 t: 'lpwCip 4wpn11 
bu oq.mwq.np6tlbL tPn211 hnriwmwpw6mpJmCiubpp nnnq.tlwCi 211wtlpwp
ubp[!, pCi~UjbU CiwL. WCiWUCiWUjWhW4WCi .'.J>bptlwCibpmtl L. Q.JnL'lWUlUUlb
uw4wu tlpbppubpCi m PWtPnCiubp[! tlbpwtlzw4nri wpmwl'].pwtlwubpp 
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2riwau2tiz lilWflnri.mpJmUUbfl[l 2rimt L9W4.nflbLm, lilbtuunLnq.tiw4wu 
lilW[lpbfl q.n[lO[lUpwgubrinu1, 4WPUWJWLilWU[l, 4bflbflti Lizw4Liwu L. WJL 
wztuwlilWUf>Ubflti hwuwri: UJll wztuwlilWUf>Ubflti hwUW[l PWfl~[l 
WfllilWllf1nri.w4wumpJwlip L. bnw'.f>wq gwugrg uu4_nri. hqn[l tLb4lilflW4wu 
zwricttizubrint.l Ll.jnULLjbflti oq.lilwq.nriomli[l lilULilbuwll.jbu wri11imuw4_blil zt: 

::>bnf>r hwri.nri11w4n4. t.Pnf>flWzWLP Ll.jnULLjbfl q.nJnLPJnLU mubu, 
uw4WJU llflWUf> pnLn[lU tL utungwitiu bu, PWflll 4wnmg4_w62n4_, zt.Pt.lnri. 
llblilWLUb[l[l zmlil uwzt.lmli L. ZWflf>li9 llnlflU bu q.wLtJU, zwhwq.nriow4wu 
owtuub[l[l Libo bu: Unw2wf144.nri. Ll.jnULl.jnLU wztuwlilWUf>WJtJU O[lq.WU[l 
liblip[lwU t, n[l[l Libo 4tiriwnmpJnLU muti pbnUWLilWfl w4_lilnUbf>bUwUbfltJ 
Ll.jUL.Liwlilti4w4wu wriq.bLw4Liwu hwliw4wriq.mli: 'TlnliLLjtJ 4wnmg4_w6f>[l 
Ll.jWflq t, zwhwq.nriomuu m unrinq.mli[l hbzlil, tiu4 zwhwq.nriow4wu 
owtuub[l[l hwlibUWLilWPWfl t.Pnf>[l: ::>bnf>tJ hwri_nri11w4n4_ Ll.jnULl.j[l LitJw
ctwliwuw4 hwu11tiuwumu t uriu4rzr hwuwri n[lll.jbu auzmli wnw2wgunri. 
pwunri. oriq.wu: 
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ulf. 4. 66. :?tnpfl hwqn(1(Jw/;m/ Ll/ntILl//7 l;wnmgt./wapw;flu u(utt.Jwu. 
1-Wf7U7W/;bUU7[7nU, 2-tflulin/7 /7f7WU, 3-/7[7WU, 4-t.5bt.Jpf7WU, 5-uli[7Mt.Jw[j 
t;gw(unqnt./w/;. B-or;wt.Jpwf7. 9-/;wuquwl;. 10-pnuwl;. 11-hbuw(7wu. 
12-!;nzm t;tum[7nu (u/;wt./wnwl;). 13-.flflf U7f7n'l gwug. 

p) 

ul;. 4. 67. 'llnt.5wuf7ul/fl.!/7 [IU(/hWUnLf7 mtupli[7[1. 
w) umwg/7nuwf7 · hbUwf7wu/7 t./f7W, p) 2wf7dwl;wu · uw;1 wl;/7 t./f7W. 
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Lb114wJpu lflnJ;w uiGuibumpJmGGbpnul ctwowGw4w4pg pwp?lp 
W(1UlW'l(1nriw4wGmpJWG Ul(1UJ4Uln(1WJpG u11u4fl!Gbp[!, wtpnqnLWJpG 
qbGbpwuinpGbp[! L. OJmu wnw2wqbo oti2ngGb11C! hw.1uiGp uiwuilSwn
Gbpml. GmJGuibu 41l11wnmpJmG !bG 4w11nri quiGbr <DnQ(1W!Wlfl, ?lbnQp 
hwrin1111w4ml. u11u41l!Gbp[! hpoGw4wGmu otungwJpG bG, 4wnmgt.lw6Qnt.l 
pwpq, 2whwqnp6mo[!' 11ctt.1.w11, 2whwqn11MwG 6wtuubp[!' ob6: 

U2w4tl.w6 ?>bnQp hwrin1111w4nt.l mGflt.lbpuwL uinoui-u11u4fltC! 
4wnmgt.lw6Qnt.l uiwpq t, 2whwqnp6mO[! hwuwpw4 L. LWJG uiwpw6m!I 
4w11nl'l. t mGbGUJL qJmriwuiGuibuw4wG 02w4wpmJUb(1p t.l.GwuwuimGbpp 
L. hflt.1.wG11mpJmGGb111l qbo uiwrnw111l. -l>b11owGb111l uiwpw6Qp m wGwu
Gw2bGQb111l wtuuiwhwGowG L. n11uibu uinoui nnnqowG, Gb11-l>b11ob11wJpG 
L. qJmriwuiGuibuw4wG opbpQGbpp m pwlflnGGbpp t.lb11wo2w4owG 
uibtuGnLnqpw4wG qnp6[!GpwgGb111l 1l11wqn11MwG hwowp: 

Sbuw4wG L. qpuiwlfln11?>Gw4wG hbuiwqnUlmpJmGGbpp hpowG 
t.1.11w iS2uit.lbL bG uinoui-u11u4fl!ll 4wnmgqw6QwJflG uiw11wobuipb(1[! L. 
2whwqn116w4wG nbctpoGbp[!: 

Sbuwl.iwG hbuiwqnuinunmGGb[!h wornmGpGbo[!: 1buiwqnuit.lbL 
bG oboppwGp LW(1t.lw6w11b-l>n11owgpnG t.lfllSw4C! L. w2tuwuiwGQp hmuUJ
LPnLPJnLG[!, llG!uibu GwL. u11u4fl!ll lSGzmliwJpG lS4wlflnrill uiwuiw
GmuGbp[! L. 4WJmGmpJmG[! pwpwfunri hbriml.ifl 2w11ctowG ctwtlwGw\.i: 
Ywuiwpt.lbL t pwriwGpp hw2t.1.w114C! mririw?>pq uibriwlflntuowG ctwow
Gw4, GwL. GzwGw4wLll uibri t ui11t.1.w6 uinouill 2whwqnp6w4wG 
uiw pwobuipbpp hw2t.1.w114 GbpflG: 

ubpQL.mo, hGw11wt.1.n11pGu hwownmn, pbpt.lm!I bG 4wuiw11t.lw6 
uibuw4wG hbuiwqnuimpJmGGbpp L. hw2t.1.w114Gbpp W('l'lJnLGQGbp[!: 

flbuihGb wlhubw?>L. 9Wl]UJG9h r wmJw6wnbl>n[!OwghnG yhlSwlm L. 
w2t\JwuiwGpb hnwwr hnunmGn [20]: 'TJnuuimo wobGwpnlJL O!\W4C! 
hwow11t.1.mo t nbuipGb oboppwG[!: UJG w2tuwuiwGQp ctwowGw4, 
2mnuit.1.1l41l llPl1QP9 4wtut.lw6, 4wuiwpmo t pw1111 WLPQWJpG 
UlWUlWGnriw4wG 2w11ctmo: UJG G2WGwlflntu mctbpp L. UlUl(1WpGnLjp 
11b:Pn11owgpwGb111l wq11bgmpJU1G uiw4 hnqGmo m 2w11f!fl9 11m11u t 
qwlflu: 1buiL.wpwp, Gpw w2tuwuiwGQp b114w11wuiL.mpJmG[! tufluui 
4b11uint.1. 4wtut.lw6 t UWLP Lw11t.1.w6w11b-l>n11owgpnG t.lfllSw4flg: 

UJu tuGlllll1C! LnL6bLm hwowp oquiwqn1164.bL t 4Lnl1 uwlll 
11b-l>n11owgpWJP hwijwuwpmll[!. 

d•y +L d1y _ _.!_. d1y +_!_· dy = 'l(r,<p), f4.172J 
dr 4 r dr 3 r 2 dr 2 r 3 dr D 

npuibri' Y.C! uwlfl 11b-l>n11owgpwG t, r-[!· UWLP [!GpwgQp 2wnwt.1.1l!\C!. q -G' 
mctp pGuibGu1l4.mpJmG[!, D-G' 402uimpJmG[! 6nuwG 1lbU1QmlI: 

1wow?lwJG [!Gui11t.1.w6 hw2t.1.w114wJpG utub!IUJJP (on11bLfl) [20), 
\.iwuiw11bLnt.l n11n2 ?!L.wlflnfumpJmGGbp L. Gnp Lnb!\Wll('lnLOGbp, GbpQpG 
mctbpp hwow11 UUlWgt.lbL bG hbUlL.JWL W(1U1WhWJU1nLpJmGGbp[!. 
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M, =-D{q,/ (4+v)cos<p+A1[(21nr+1Xl+v)+2]+ 
45D 

+2A2 (l+v)+ :J (v-1)}. 

{ 

rJ 
Mrp =-D ~(1+4v)cos<p+A1 [(21nr+1Xl+v)+2v]+ 45D 

+2A2 (1 +v)+ :~ (v-1)}. 

(4.173) 

(4.174) 

Q {
q0 r

2 
( A1 2A3 )} 

r =-D JD cosrp+ 7+7 , (4.175) 

npuibrf M,, M" - G hwllwuiwuiwutuwGwpwp 2wnwt.1.riwJflG L. wG4JmGw
JpG onobGuiGbpG bG, Q, -[!. 4ui11nri mctbp[! hwppmpJuiGG nLf'lf'lUJhUJJWQ 
nLf'lf'lnLfJWOp, v-G' 'TJmwunGp qnp6w4pg[!, q0 -G' lSG2owG ob6mpJmG[! 
(41..i/uo ), r -rf [!GpwgQp 2wnwt.lll!\C!, rp -G' mctp wq11owG wG4JwG lflnlfln
tumpJnLG[!, Ai, A 2, Ar[!' hwuuiwuimGGbp bG: 

1wuuiwuimGGb(1[! n11n2bLm hwllwp oquit.lbL bGQ bqpwJpG 
UIWJOWGGbppg (bpp r = R, y(R=O) L. y(R)=O), tuG11111l upobuipp4nLPJWG 

UIWJUWGpg (A1=AJ), lS44.w6Qp hwt.lwuwpmopg (y(r,<p) = %r
5 

cos<p + 
225D 

+ A1r
2 

In r + A2 r
2 + A3 In r +A.) L. i..1briw1111bLnt.l (4.173), (4.17 4), (4.175)-p 

ob2, 4wuiw11bLnt.1. n11n2w41l ?>L.wlflntumpjmGGbp, WJGmhbuiL. LW(1nLUGb111l 
wobGwllb6 L. wobGwlflnQ('l wpctbQGbp[! n11n2hLm hwowp, Gwtu n11n24.hL 
bG onobGuiGbpp L. 4ui11nri mctp wnwt.lbLwqnLJG L. Gt.lwqwqmJG 
wpctbQGbp[!' 

max M,/r=O = % (1 + v )R3
, 

rp=O 45 

max M rp\r=O = qo (1 + v )R3
, 

rp=O 45 

maxQ,jr=li =-q0 R2
, 

rp=O 3 

(4.176) 

(4.177) 

(4.178) 

,J q() 5 
max .YI r=O = --R : (4. 179) 

rp=11 150D 

Oquiwqnp6bLnt.l uuiwgt.lw6 wpuiwhWJUlnLpJmGGbp[!, n11n24.bL bG 
GnpUWl L. 2n2wlflnll LW('lmUGbpp wnwt.lbLWqnLJG wpctbQGbp[!' 
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r Lfo 5EJ /+3~.( !!R-J2 
men CJ=~. 5n + 6 ~ 

(4. 180) 

3Qlll<IX q() R . (4. 181) maxr=--=-. 
2 A 4nh 

nLljbGWLnLl LWflnLUGbrh wubGwubo WflObQGbflQ L. oqLIH.lbLnLl 
wurmpJwG riruwgljmGmpJwG LlJWJliwGrg nrnzt.lbL t uwLh wztuwmwGeh 

hnLUWLhnLPJWG uwhuwGo' 
CJ_

1 
= (0.40-0,50}adwu, (4. 182) 

nrmbrf a. 1 - Q riruwgljmGmpJwG (hnqGwompJwG) wliflnLIJJWG uwhuwGG 
t, adwir[l' UWLh ctwuwGwljwt.lnfl 11tJliWf1flnLPJnLGQ: 

LwrmuGbflh LflnroGwljwG WfldbQGbflh pwgwljwJmpJWG LlJWJUWG
GbflnLLI hnqGwompJwG qnrowljtJgQ nrnzt.lbL t hbml..JWL LlJWJLiwGGbrhg. 

If.la= _CJ-/ , If.Ir=~. (4. 183} 
CJdwu r dwu 

n[llflbrf a 1 t.. r 1 - Q GnflLIWL L. znzwlflnri LWflmliGbflh riruwgljmGmpJwG 
uwhuwGGbflG bG. I/in L. l/f, -G· hnqGwompJWG qnrowljhgGbflQ GnflLIWL l.. 

znzwi.tinri LWflmliGbflh hwuwr: . 4 2 
Ubfl OflhGwljmu wnwoqwljwGmpJWG un11mLQ E =210 Ljqluu , 

zwnwt.lhrio· R =6uu, pbnh hGlilbGuhLtmpJmGo' q~=6/jqluil, a 1= 40 /jqlutf. 
adwu==1000 ljqlutf, r. 1=20 ljqlutf, Tdwi.F 60 /jqluif 1blfll..wpulfl, 

lf.la=(U, lfr=0,33: 

flblilhGb uwLh wztuwlflwGeh (wurmpJwG) LlJWZWflh qnrowLJrg
GbflQ nrnzt.lbL bG hblfll..JWL WfllilWhWJlflnLpjmGGbflhg. 

(4.184) 

CJ = tl_lll\ CJ -=_min CJ = 13.2 ljqlutf, 
a 2 

218 

= max CJ+ min CJ = fl) 1 ljql. if 
(Jiii 2 ' u ' 

__ maxr+minr __ _ 
2

_ 
rm - - ), ) 

2 
ljqlutf: 

unriliwL Li znzwi.tinri LwrmuGbflh hnqGwompJwG GLl.wquwG 
qnrowLJrgGbrio· 

(Jd ·' - ./(} 
Ker= f.2+(},] Wu = /,3/, 

ff() 

A, = 0, 58, Kn = 0, 76. 
Kn Li K, ubompJmGGbflQ (4.184)-hg nrnzt.lbL bG WUflnLpJwG 

L4wzwrih qnrowLJrgGbrio. 
narJ = nn = /,60. nl/U1 = n, = 5,80: 
C'GrihwGmri 11hLIWf1flnLpJWG qnrowljhgQ ulflwgt.lbL t. 

n - nanr - 3 87. 
(IU(/ - I n2 + n2 - . - . 

'\} a r 

1wzt.lwriLJGbflQ gnqg bG lflt.lbL. nr QG11hwGmfl 11hLIWf1f1nLpjwG 
qnrowljhgQ (hnqGwompjwG WUflnLPJWG uwhuwGo) ubo t pnLJLWlilflbLh 
uwhuwGhg. 

n(/0,, = 1.s2>[n]=1.0 .· 

flblilbGb wt.bubwot.. pwnwGpb hwzL)wnun mnnwobq lflbnwLbntu
uwG ctwuwGwy: Ulflubwol. nblflhGb pwriwGpG wztuwlflwGeh ctwuwGwlj 
bGpwr4Ltmu t pwquwpGnqp rib'.l>nruwgrwGbrih: ubril.Jw wztuwlflwGemu 
LjwlilwflLlbL t pwriwGph hwzLtwrLJG mririworq lflbrtwlflntuuwG 
lflW fl pb flW Ljn LI. 

rfJnliLlJh nblflhGb wlflubwoL. pwriwGph hwzLtwril.JwJhG hwuwljwriqG 
QGlilflbLm hwuwri wJG 11hlilwfllJLlbL t' nrLlJbu 61.jmG wnwoqwljwG 2ri2w
GwJhG hhliQ mGbgnri pwriwGp, n[lQ litJwgt.lwo t 2fl2WqOWJhG LlJW[lwqont.l 
LjnGwoL. uwljbriL.nqptJ hblfl 61.jmG ljbflLlJnt.l: UfllilWQhG mctbrh wqrib
gmpJwG lflWLj WJG bGpwfllJLlmli t nrinzwljh rib'.l>nriuwghwJh. LlJWhUjwGb
LnLl wnwoqwljwG hwlflljmpJmGGbflQ (Glj. 4.68): 

tiGzuwG wqribgmpJwG lflWLj wlflubwol. pwriwGph uwljbfll..mJpQ 
bGpwfllJLl.mli t hwuwlflb!'l onuwG Li oquwG: 1hliGwljwG hwt.1.wuwrmu
Gb[lG W[llflWObLnL ctwuwGwlj UjWhUjwGLtmu t Lih2hG uwljb[llinLJph 
hWflpnLpjWG Gn[lLIWLh wGLflnlflntubLhnLPJWG hhLlJnpbqo: 

1wLtwuwrwljznmpJwG hwLtwuwrimuGbflQ LjwqlibLm hwuwri 
pwriwGphg wG2wmbL bGQ LjbGmrinGwljwG ubljmnr Li QGGwfll.JbL ririw 
hwL1.wuwriwlJ2nmp1mGQ (Glj. 4.68p) [16]: 
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z 
M,+dM, 

uq.4. 68. !Owrzwup/1 hw2t./W{11/WJ/1U hwtlwqw{1q: 

1w4.wuwriw~2nmpJwCi hwll.wuwrimliCibriCi ulnwgllbL bCi hblnL.JWL 
lnbupnll' 

(Q+dQ)= (o +dQ Xr +dr'y:Jrp, 

(Tr + dTr) =(fr + dTr Xr + dr 'y:Jrp, 

Q = Qrdrp, 

Tr = Trrdrp, 

Trp = Trpdr, 

Mr= Mrrdrp, Mr +dMr =(Mr +dMr Xr +dr'y:Jrp, 

(4.185) 

(4.186) 

(4.187) 

(4.188) 

Mrp = Mrpdr, P = prdrpdr, (4. 189) 

M(p)=!_prdrpdr, M(Q+dQ)={Q +dQXr+dr)drpdr: (4.190) 
2 

PnLnri mdb£C! Ujl'ln{~~lnbLnll ZwnwCigp~ Llriw. ulnwgbL bCip. 
Q rdrp - lQ + dQ k + dr )drp + prdrpdr + T rdrpB -

_ _ r (4.191) 
- {fr + dTr fr + dr )drp{Q + dQ) = 0 : 

'llrinJb~lnbLm dwliwCiw~ 1.frnpri wCi~JmCiCibri~ UjWlnlSwnnll u~Cimu[! 
L. ~nu~Cimu[! 1.fmtuwri~CillbL bCi f9 L. 1-nll: 

(4.191) hwll.wuwriliwCi ~L.wlflntumli~g hblnn UlnWgbL bCip. 

Ht,B + Q )J =pr, (4. 192) 

4wli ~CilnbqribLmg hblnn· 

r(T,B + Q )= J prdr + C = F(r )+ C: (4. 193) 

'llrinib~lnbLnll pnLnri mdbrir::! y wnwCigp~ Llriw. ulnwgbL bCip 
hblnL.JWL Wl'llnWhWjlnnLpjnLCiCib!'l[!. 
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M,rdrp-(M, +dMJr+dr)drp+2M<f'dr d; '} 

B - ~ prdrpdr + (o + dQ Xr + dr )drpdr = o .. 
'llwriqbgCibLmg hblnn· 

Mrp -{MrrJ =-Qr: 

(4.194) 

(4.195) 

Ulnwgll.wo (4.193) L. (4.195) hwll.wuwrinulCibri~ hwliw~wricuJ ribn 
pwll.wriwri !t T; mdbrir::! nrin2bLm hwliwri. hblnL.wpwri. wCihriwdbzln t 
bri.bL 4wqlibL L.u Cinri hwll.wuwrimli: 

PnLnri mdbrir::! uwnJb~lnbLnll pwri.wCip~Ci CinriliwL (x) wnwCigp~ 
Ll.riw. UlnWgll.bL t. 

Qrdrp-{Q + dQ Xr + dr )drp +Pr drpdr -T rdrp dB -
r 2 

(- - f )d dB -- T + dT r + dr rp- - T drdrp = 0, r r 2 rp 

nrilnbrJ.~g· 

Pr-TrrB' -(Qr)' -TrpB = o: 
UJUUj~unll.. Cibrip~Ci mdbri~ nrin2liwCi hwliw4wriqlJ 

hblnL.JWL lnbUp[!' 

Hr,.e+e)J =Pr, 

M<f' -(M,rJ =-Qr, 

(or J +~B+ f,rB =Pr: 

(4. 196) 

UlnWgbL t 

(4.197) 

1wLtwuwrimliCibri~ hwliw~wriq~g (4.197) Q -Ci wrilnwpubLm hw

liwri (4.193)-~g Q, = F(r )- T,rB -Ci lnbri.wririllbL t (4.197) hwliw~wriq~ 
bririnriri hwllwuwriliwCi lib2 L. hw2Ll~ wnCibLnll· F(r)=Pr, UlnWgllbL t. 

~ = {T,r J : (4. 198) 

l">u~ (4.197)-~ bri~rinriri hwll.wuwrimli[! [!Ci!lmCibL t hblnL.JWL 
lnbUp[!. 

(M,.rJ -M<f' =F(r)-f,rB: (4.199) 
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f(/! = (T,rf, 

(ii,1,rJ - ,ti"' = F(r )-T,re .· 
(4.200) 

ewGti nri (4.200) hwliw4wriqmu 4wG hpGq wGhwJm 
lib6mf1JmGGbri· M,.A1(/!.T, .~, {,(~J, mumti. tiJGritirio lnLOblm hwuwri 

UJWhwG24.bl t 4wqlibl L.u bribe hwLj_wuwrimuGbri: ewGti nri umwmti4wJti 
hwLj_wuwriw42rrnLf1JWG hwLj_wuwrimuGbflQ UUJWnlJ.bl bG, hbmL.wpwfl, 
n[lUJbu lflwgmgti~ hwLj_wuwrimuGbfl 4wrinri bG lllGbl rib.'.PnriuwgtiwJti 
hwLj_wuwrimuGbfl[L '1b.'.PnriuwgtiwJti hwLj_wuwrimuGbfl[I 4wqliblm 
hwuwri oqmlJ.bl bGe rib.'.PnriuwgtiwJti hw2LJ.wri4wJtiG hwliw4wriqtig tG4. 
4.69): 

dr 

B -=~~e,-:: B' V+dV 
B" m+dm 

A' 

A ..,=x=-~==· 
0 A" 

C.l 

IA;. 4. 69. 'Jt./Jnrulwgflw;/7 hw2tfw(l/;w;flu hwtlw/;w(lq.· 

li4. 4.69-mli UJWLn4brilJ.w6 t Ljlneriw~wl.jl bf14WflnLflJnLG mGbgnri 
flWrtWGflQ rib4JnriuwgpwJti9 wnw2 L. hbmn: ~GrihwGmri mbriwl.jln
tumflJnLGQ ritimlJ.bl t bri4m mbriwl.jlnti,Jmf1JmGGbriti bri4riw~wl.jlw4wG 
qmuwri· mririwatiq {OJ) L. hnritiqnGw4wG (2wnwlJ.riwJpG) (V): tririnriri 
pwriwririti~D uplibmritiwJti UJwm6wnn4_ hwLj_wuwri t qrinJti: 

Urtbrtll bf14WflnLflJnLGQ rib.'.PnriuwgtiwJti9 hbmn 4nrin24.ti' 
A' B' = (1 + c:, 1 )dr, (4.201) 

nrimbrt' c:,1 -G wribriti bf14WflnLflJWG hwriwpbf1w4wG 11b4JnriuwgtiwG t: 

'T\[1nJb4Lnbln4. Lj1w4 Lj_bgwG4JntGQ (88''. 8'.A'. A''.A) 2wnwlJ.riti 
mrirtmflJWlip upubmritiwJti wnwGgeti 4.riw. umwglJ.bl t. 

(v +err )dr cos e - (v + dV) = o .· (4.202) 

e-· 
SbriwriflblnlJ. cuse = !- - umwglJ.bl t. 

2 

i" g2 
l~·,.l. = + -, .. (4.203) 

ru4 LJ.bgwG4JwG UJf1nJb4gtiwG utiubmritiwJti wnwGgeti LJ.riw 
umwglJ.bl t. 
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ru' = -e .· (4.204) 
Cri2wGwq6p mrirtmflJWlip hwriwpbriw4wG rib.'.PnriuwgtiwG (bri4w

riwgmliQ) nrin24.bl t hbLnl.JWl WflLnWhWJLnnLfljnLGGbrinlJ.' 
v 

(4.205) 

( )
' g2 

c:,1 = - c(/!r = ] · 

iwriwpbriw4wG 11b.'.PnriuwgpwGbf1Q z wnwgeti mririmflJWlip 
( t:,= [, £'(/!:) flWrtWGflp uti2tiG liw4bfll.ntjf)pg Z hbnwlJ.nflnLflJWG lJ.flW 

nrin2lJ.bl t hbLnl.JWl hWJLnGp WflLnWhWJLnnLfljWG up2ngn4_ [158). 
. - _ e 

t:,= = :::8. f-rp: - -' - . (4.206) 
r 

UJUUJpunlJ., qmuwriwJtiG hwriwpbf1w4wG 11b.'.PnriuwgpwG umwglJ.bl t. 

[,'r = ErT + z@', } 
e r4.2o?J 

Eq, == E({!T + Z - .' 
r 

iwuwowJG im4ti pwGwat..r· GnflLIWl 2wnwLJ.riwJtiG (arJ m 
2ri2wGwJtiG (a~,) lWflmliGbriti L. rib.'.PnriuwgtiwGbflti 4wti,JLj_w6mflJnLGQ 
nrin24.bl t hbml.JWl hwLj_wuwrimuGbrinlJ.. 

E I( ) ( , fJJJ" <J, =--yr t:,r + j.1£·,,1 + z e + µ- . 
I - ;.1 _ r 

O'"' = ~ [k({!I + j./£',.r) + ./ f) +pf)' 111 · 
1-j.i lr )_, 

Oqmwqnri6bln4. Gnriliwl L. 2n2wl.jlnri t2ri2wGwJtiG) 
lWflmliGbriti 4wtiJLj_w6mf1JnLGQ, umwgbl bGg. 

h 
+ 

T,. = J <J,dz. 
;, 

2 

h 
+ 

2 

~ = f <J'Pd:::. 
;, 

(4.208) 

(4.209) 

SbrtW'1flblnlJ. Or L. Orp -ti lib6mf)JntGGbf1Q (4.208) L. (4.209)-ti ub2 L. 
tiGmbqflblnlJ. umwglJ.bl bG. 
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:J u,z<k "D(@' + µ ~ J1 
h 

2 

h 

M9' = +J CT9' zdz = D( ~ + µe'). 
h 

1 

(4.210) 

(4.211) 

(4.212) 

npmbrf D = th3 

}-G Q.ttuGwJflG Ltn2rnmp1mGG t. E -[j' wnwaq.wLtw
/2 /- µ1 

Gnti:>JwCi unllmtn, µ -G' 'TJmwunGj'l qnpt1w4j'lg(!, h-c!' hwuU1mp1mGo: 
(4.205) hwl[wuwrmulGbflp t1b2 rnbriw11111:J1.nt.l (4.211 )-pg, ul.flwgt.lbt t. 

f,-µT"'-(~rJ +µ(T,rJ =Eh~
2

: (4.213) 

1w2t.lti wnGblnt.l Tr l.t Tq>-r ltwt1J1.twompJntG[! Mr b. M"' ubompJmG

Gbppg (4.200), (4.213) pwGwat.tig umwgt.lbt t T,.-f1 GLtwmuwup hbuit.JWL 
'l'1~bpbGgf1wt hwt.lwuwrimu[f 

f,.-µ(T,.r}-UI',rJrJ +µ(f,rJ Eh~2 : (4.214) 

::>t.wtfintump1mGpg hbum urnwgtlbt t. 
- - .. - )' g2 
T. r(Tr\ -(Tr =Eh-~: 

r r J r 2 (4.215) 

Sb11w1111btm{ (4.212) - p hwt{wuwpmuubnl! (4.195) - P ut2. uuitug
t.lbt t. 
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o( J.d.9' + e I F(r)- T 0 : 
\ r ) I 

(4.216) 

'TJwnqbgCibLmQ htnnn (4.216) hwl{wuwnntll[! 4ntGbGw httnl..JWL 
UlbU.Q[f 

re·+ B' - ~ ~ [F(r) rTre J: (4.217) 

UJUL4flumt, T,. I.. e lfinlfintuw4wGubpfl G4wuiuwup urnwgbL bG2 
hwt.lwuwnmuGtnfl hwuw4wriq. · 

)" ( .. J g2 ) r(T,r + I>· f, = -Eh-T, 

( ) ( (4.218) 
re·+e' e =f.._!_-eQ. 

r D D . 

=\wuw4wriqfl l:lri4m hwl{wuwrimuCibnG tL flpt:;Cigpg Gbpl.fwJwgCimu 
bO tnLnmrill 4Wf1Q.'1 ni q.6wJ'1Ci 'lM>bnbGgflwt hwt.lwuwpmuGtiri: 
Unw2pCimu 6-G .Qwnw4muj1 t. j1u4 b£l4nnn'lntu· BT, W[lll1W'lOJWL: 

F(r) ~mG4gflwG nrmzt.lbt t hwt.lwuwriw4znmpJwCi hwt.lwuwpnt
lipg, hWUWOWJG Ci4. 4.70-mu pbpt.lw6 hwzl{Wfl4WJflG hwliw4wpq.j1: 

p 

z 

lA;. 4. 70. F(r} ,Pndi[/gflw1/1 nr1n2ilwli hwzl/w{1[/WJ/1li hwilw{jw(lq: 

1ti11nnmnwUl'14 6Gzuw0 (P) tntulJ hwt{wuw11wLt2nmpJwG hwt.lw
uwpmuflg umwgtlbt t. 

@2Jr r - 'i,B2tr: r + Ptr r 2 "'0.1 
2 I 

r(f,e + B)= F(r )= p; . f (4.219) 

UJu 11bl4P'1 hwuwr (4.218)-fl hwl[wuwpnulpg urnwgbl bG,p. 

O" ()' {} p,.2 T,.r () . 
r + -- - - · (4.220 1 

2 2D D I 

1wt{wuw('lnLllGbfl'1 hwuw4wflq.[! 4fltiw111 ?lLrni Gbn4w1wg4wo t 
hbmt.JWL UlOU.Qnt{. 
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. I 

. I 

(4.221) 

nplllbrf f, = f,r . 
1wqwuwpnul£ibpj1 hwuw4wpq.n tlbpwpbpnul t ob6 qb:f:mruw

gj1wlibp mCibgn11. wnwoq.wltwli pw11.wCiplibn'1li: 1wi.lwl!wrq.mli b11ltnt 
ri'1~bpblig'1wL hwlJ.wuwpnulGbpG tL. '1G!~bu CizbL blig, "! q.6wJ'1G bCi: 
LmoowCi hwuwr l.jwpbt'1 t Ltwlllwf'lbL npnzw4f1 nCiqmCibL'1mp1muCibp: 

=iwz4.}1 wnGbLnll. nbm'1Cib uwL)1 ((8» 2112wGw1tili ~wpwq.6ml 
bq[lb{l)1 tl)lwgmpJwCi oG4f14bltmtpJnLG[!, lllllfltlw6g'1 pbgowG wGltJmG(! 
(e J wnw2tiu linlllbgowup nrmzllbL t hbmL.JWL 11'1:Pbf'bGg)1wl 
hwl{wuwpnulflg' 

[!_(ref]'= Pr : (4.222) 
r 2D 

t-Gmbq.rbtntl br4m wGq.wu e-ti Gt.iw1mlwup l& hwzll'1 wnGl:iLntf 
r=O, 8;too L. r=b, 8=0, UlllWgbL bCig. 

8=_!_~3 -b2r}: (4.223) 
16D 

Sb11w11rbtnlJ. e-11 wplllwhwJlllmpJmGo (4.221) hwowltwrq.fl 
wnw2f1Ci rill:f>bpbCig!lwl hwt[wuwrlllwG ub2. umwgtlbL t. 

f 2 

r[-'-~ 2 f,J] _Eh(_!_J) ~ 3 b1rY, C=_!_ (4.224) 
r 2 /6D 16D 

l!wu 

2 
(r 5 

- 2b2 r3 + b"1 r ): (4.225) 

trltm wCiq.wo '1Citnbq11btmg hbum mnwgbL bCig f, -'1 hblllli.JWL 

wp1nwhw11nmpJmG1:f f, =Eh C2~6 4b2r.i +6b.ir 2 )+ c, +Ci; 
48 2 r2 

t>01nbq.11uwG C1 L. C2 q.np6w4'1gCibp[! npnztl.bL bCi hb1nli.JWL bqpw·-

JflO ~WJUWCi)lg' r = b, T, = To L. r = 0, ;t co: U1nwgbL bug C1 = 2fo -
3EhC b6

, C2 = 0: 

Sb11wri.11btnll C1 L. C2 wrdtpGbrC! (4.225)-'1 ot2 nrn2LlbL t f:-ti 
Llbp2CiwltwCi tltompJmCin · 

226 

(4.226) 

Oqmwq.n116blnLl 2wnwLt11w1tiG ( f,) L. 2112wCiwJ'1Ci ( frp) Cinpuwl 

nLdbpf't l1wtutlw6mp1mun· ~ = ~f,). uf'twdwuwCiwlj oqlllwq.np6btnll 

(4.226)-j1g f, wp1nwhWJUlntf}JnLU(!, npnzbt bOp uwL. ~ -'1 ub6ntpJntG(!' 

~ =(f,• r + f, )= 1(, + Eh
2 

~r6 -20b 2 r./+18b./ r 2 -72b6 
): (4.227) 

48 
f\.b1nf1Gb tlbuprwuti wu11mp1wu hwztlwri4n ljwlllwpbLm hwuwp 

wuh11wdbz1n ltl'1Cifl CiwL. nrmzbL cmnrt linubu1nCib11fl Ob6nLpjmCi[lbp[( M, 

L. Mrp: 'lpw hwuwri oq1nlJ.bL bug hwJ1nufl t.iwtuLJ.w6mpJmGubpflg (28) 

(158]: 
Sbriwri.ril:itnlJ. e L. e · ubompJmuubpn· 

B== 1:D~3-b2r)=c~1-b2r), 
B'= C(3r 1 -b2

) 
}· (4.228) 

(4.229) 

UllrinLpJWU hw2lJ.w114 4w1nw11hLnL hwllwp n11n2bt bG.Q ~, ~, M, 

L. Mrp -'1 wnwtl.l:iLwq.nLJG wridteubrio' 

- - 69 Eh2 

maxT, =T0 -
48

-
1
-c2b6

, 

T- ;;; 67 Ehi 2b6 max "' = 1 0 - 48 c , 

(4.231) 
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I 

I. 

maxM,. =-cb2 (1+ µ}D, ) 
maxMrp =-cb2 (1+µ)D· 

~bml..wpwri. wllrimp1wu UIWJllWulJ 4L'1uti· 

maxu ---+ - ---E c b -_ maxf,. 6 max M,. -(Tri 69 h 2 6) 
r h h2 h 48 

6cb2 (l+µ)D [ 1 
- 2 ~ Uj. 

h 

maxT'P 6maxM'P 
maxurp ==--+ 

h h2 

=(~ _ 67 Ehc2b6 )- 6cb
2

(1 + µ)D s[u]: 
h 48 h2 

(4.232) 

(4.233) 

(4.234) 

UllpmpJw(j Ujwzwrti q.np6wl.jpg[! Ujwppbpwl.jwG pbnGwlf.npliwG 
l)blljpmu npnzbLm hwllwp oq.llllf.bL bCip hblilL.JWL hwimGp pwuw<IL.pg 
[38]. 

Ka= u_J , , (4.235) 
aaUa· +<paur1/1p 

nplllb'l.' u.1 -[! ujlliblllpjll.j UjWppbpwl.jwG wqrynri mctbppg wnw2wgw6 
UJnLPP hnq.Gw6mpjWG uwhliwGjl LWPmliG t, (J ~ftp -n· li'12'1G LWPnLli[!, 

a +a . u -a . . 
u~/lp == max 

2 
mm, O"a• = max 

2 
mm, Ba-G l)puwgl.jmGmpjWU Glf.wqbg-

llwG q.nri6wl.jpg[!, llbllljlGp hwliwri· Ba = 1,25, <!'a - (j' pbplf.w6 

h h 6 loh 2a_1-ao wuplibllllll'WJI' q.np w .. wg[!, <pa == , u 0 = 2u a' =Ur : 
Uo 

~numumpiwu uwhliwCip UjWzwriti q.nri6wl.jpg[!' Kar = ur , 
a rlflp' + u a' 

urCi' hnum(jmpJWCi uwhliwGCi t: 
7wzl/wn[{tlwfJ onhfJw[{: Splf.w6 t;(j' uo = ur= 200 ulutf', Uf 220 

u!wl, npnzbL nbuipGb wt.PubwCIL. pwri.wGpp wlipmpJwG Ujwzwrti 

q.np6wl.jpgGbp[!' Ka = a_J , Kar == aT 
aaua' +<paarlflp arlflp' +aa' 

uwtu UjblllQ t npnzbL pbplf.w6 pwGw<IL.bpmu wnl.jw wnwCiClpG 
wuryw1ml::i11ti lib6mp1muGbr1J· 
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2u_1 -u0 2· 110-200 .«' . .2 
<fJa = = =OJ, umax =20 u/uu ,Umin =-15 v/uu, 

Uo 200 

.2 20+(-15) .2 20-(-15) .2. 
u rlflp = 2,5 v/uu 'u rlflp' = 2 = 2,5 v/uu 'u a' == 2 == 17,5 vluu . 

~bmL.wpwp, umwgt.lmll bu' 

K = /IO = 5 0 K = 200 == 10,0: 
a 1,25·17,5+0,/·2,5 '' ar 25+175 

UJUUjjluni.t. nbliljlGb pwriwupjl hnq.uw6mp1wu wllpmp1wu 
Ujwzwpjl q.np6wl.jjlg1J pmJLWlI1PbL'1'1g ([K]= 1,5. .. 3) llb6 t 

Ka 5 l -[ ] = --= 1,7 .. .3,3 
K 1,5 ... 3 

K 
=1,7 .. 6,7 wuqwtJ: 

ar JO 
~ = -- == 3,3 ... 6,7 

LJ\.J 1,5 ... 3 

Sbuwl.jwu hblllwqnmmp1muubri'1 wriry1mupubri1J hnLUwrypmll bu, 
np nbliljlub wt.PubwCIL. pwriwupjl (wpmwpjlu mriwllwq.jl6[!' 1751lll, 
ubppjlu lilpwllwq.jlO[!. 1251lll, [!(jl)hw(jmri tunrimpjm(j[!. 181lll) 
OQ.lI1wq.np6mll[! Clbnpjl hwrinrirywl.jml. UjnllUjbpnul lltungw1jlujl 
hwllbllwlllmpiwllp wlf.bL'1 wpl)Jmuwt.lblil t' wllpmp1wu UjWzwpjl 
q.np6wl.jjlg[! pnLJLWUlpbLjljlg (/J<F1 ,5 ... 3) lib6 t 1, 7 ... 6,7 wuq.wli: 
IClwri.w(jpwJjlu Ujnlilljjl l.jwnmgt.lw6p[! Ujwpqwumll t, lllbtuupl.jwl.jwu 
ulljwuwpl.jmllubpu m unrinq.mliubp[!· hbzlllwumli: UJll wlibu[! 
hWUUlWlllbL bu UWL. UjnllUjjl l.. UpW hbUl hwliWL11t.lW6 upul.jjlijl 
wplll wrypw l.jw u ijlnpClwpl.jmllubp[!: 

'lmpu pbpt.lw6 pwuw6L.bpnt.l umwgt.lw6 Ujwriwliblllpbpjl 6zlllm
PJm(jlJ ulllmq.t.lbL t LWpnpwlllnp m WPlllWflPWl.jwu ijlnp6wpl.jmllubpnq Li 
briwztuwt.lnrt.lmli bu hwz4.wri4'1 bri.wuwl.jubpu oq.mwq.np6bL hwliwuliwu 
tiuctbubpwl.jwu tuuryjlpubpp hwzqwpl.jubpmli: 

Uouyh5h CiU2nulw1hu 6ywtbnnh UlWUlWUtlWU L. lJWlnLUnL9(WU 
hbmwgmnmli[! pwpwtuna p(jmmh hbnmlJh zwnctliw(j ctwliw(jw!r tilizm
liwJjl(j 61.jwijlnri.mli zwrictlf.nri. hbri.ml.ju mujl pwpwtunri. pum1p, np[! 
l.jwlljlf.w6 t llri.nri. UjnllUjjl wztuwlllWUQjl hblll: UJu l.jwrmri. t pbpbL 
61.jwijlnri.p [!(jryhw(jmri 1.jw1m(jmp1w(j l.jnpmum: U1mu Linri.lipg, 61.jwt.Pnri.p 
npnzwl.jp bpl.j11wiw4iwl.jwu lib6mpimuubpp rybUjpmll llri.t.lnri. hbri.m4C! 
wnw2wgumll t uwL. wCigwuLiwL'1 lllWlllwumliCibp pCiIUlbu 61.iwt.Pnri.mli, 
WJUUjbU tL wlipnri.2 upul.itiimli, nrilJ l.jwpnri. t wql)bL wztuwlllWUQjl npwl.jp 
lf.pw: UJ'l mwmwumllubriG mGbG pwpry pGmJp, np[! Liwtulf.w6 t '1GiUjbu 
tSuzliwu lib6mp1mGjlg L. ctwliwGwl.jjlg, WJUUjbu tL 61.jwt.Pnri.ti <'IL.pg m 
hbri.ml.jp zwpdliwu wpwq.mpJwG i.pnijlntumllpg: Ubp Linrillpg 
mumllGwujlptlbL bG WJfl bpl..nLJpGbp[! L. hwllwUjwmwutuwG q.np6Gwl.jwu 
w11w2wpl.jmp1muGbp wplf.bL [19]: 
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64w4in11'1 U1WU1wGllwG 11'1:Ph11hGg'1wL hw4_wuwrnul[! Gh114w1wg-
4.hL t hbmliJWL hw4_wuwrnuln4_. 

Do"'y(x,1) a2y(x,t)V2 -Na2y(x,t)+(m +m )a2y(x,t)=O (4.236) 
ox"' + mh Ox2 Ox2 h 0 012 

npU1bf1' N-[! tS4w4'Jn11'1 wqwU1 6w111'1g 11m11u tl114.n11 hh11m4jlg 
wnw2wgn11 hw4wq11n11 GnrtlwL mctG t. D = El -G' tS4w4in11'1 LWJGW4wG 
41J1114.w6,gjl 4nzU1mpJnLG[! (E -G' tS4w4in11'1 GJmpjl wnw~q.w4wGmpJw~ 
tln11nqG t, I -G· tS4w4'Jn11'1 4Ln(14.w6,e'1 jlGbpgjlwJ'1 tlntlbGtn[!), y(x,t) -G 
tS~wtfln11'1 11'1Gwtl'14w4wG tS44_w6.Q[!, mh , mtr ..fi' hh11m4'1 Li tS4w4in11'1 
tlb4 q.6wtlbtn(ljl qwGq.4_w6Gb11'1 tlb6mp1mGGbp[!: 

1wz4.'1 wnGl:iLn4.. nr q.np6Gw4wG tuG11'111Gh11'1 hwtlwfl hh11m4'1 
zwpcttlw(j WflWQ.nLpjWG 4'1n4'JntumpJnLG[! 4wflbL'1 t Gbfl4WJWQGbL UIWfl
pl:i(lwltwG :PmG4gjlw1'1 U1bu,gn4_' V = Vo Vacoset (n11tnh11' Vo-G hh11m4'1 
zwpcttlw(j tljl2jlG W(lwq.mpjmGG t, Va -G· WflWQ.nLPJWG pwpwtutlw~ 
WtlU1L'1tnnL'l[!. e -G' WflWQ.nLPJWG 4'1n4'JntutlwG hwtSwtumpjnLG[!, t -G 
ctwtlwGwlt[!), nwtnjl (4.236) hw4_wuwpmtl[! utnwgbL t hbU1liJWL Ull:iU.Q[!. 

D o4y(x,t) (V V <Yt)i 82 y(x,1) _Na2 y(x,1) + 
Ox4 + mh 0 + a cos axi axi (4.237) 

+ (m + m )aiy(x,t) = 0: 
h a a1i 

'ljl'.J>bpbGg'1wL hw4_wuwpmtl[! (4.237) jlGU1bq.pbLm hwtlw(l y(x, t}G 
Gbfl4WJWg4.hL t 

"' n;r x 
y(x, t) = L fn (t )sin - (4.238) 

n=l 2€ 
:J>mGLtg'1wJ'1 Lnbu,gn4. (nptnb11 l - [! tS4w41n11'1 h11Ltw11mp1mGG t), G4wtn~ 
mGbGwLn4. Gwl.. II,, _,, tlb6nLpJWG 4in.Qf1nLpjnLG[!, WJG WflU1WhWJU14.hL t 
V

0 
<<V0 (V0 +coset)2 ,.,,v,j +2V0VcosBt tlnLnw4_np tlb6mpjwtlp I.. tnh11w-

1].(lbLn4. (4.237)-'1 tlb2 Ulilwg4.hL t. 

d
2 

f~(t) + m~(l - 2µn coset)J,,(t )= 0, (4.239) 
dt 

nptnl:i11' 

m =n;r mh r(n2~2 ._!!__vo)2 +!!.__]-G tS4w4'Jn11'1 ub4'1w-
n 2 f mh + m5 4 f mh mh 

LtwG U1WU1WGtlwG hwtSwtunLf)JnLGG t, 
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Vo Va . 
µn = 2 -[! q.pq.ntlw(j q.np6w4jlg[!: 

(
!1_2 ~2-. !!__ - Vo) + _!!_ 
41 mh mh 

1bf1m4'1 zwrctuw(j ctwtlwGw4 tS4w4'Jn'l[! Q.U1G4.hLn4. UU1Wtnjl4w
Ulhu wG4w1mGmp1wG 4.'1tSw4mtl, GrwGmtl hnun11 hbf1m4'1 
wpwq.mp1mGo ~q.U1mtl t 4r'1tn'14w4wG w11wq.mp1wG[! ( v ~ V"

17
): 

CG11mGbLn4. n = 1 I.& 4wtnw(lhLn4. nrnz ~L..w4"1ntump1mGGl:i(l (4.239) 
hw4_wuw11mtljlg mnwg4.hL t. 

d
2 
J(t) ;r

2 
( mh J 

--2---2 V0 Vq17 f(t)cosBt=O, 
dt 2f mh+m0 

(4.240) 

WJGmhbLnl.. LnL6mtl[! UIW(lqbgGhLnL GU1wLnw4n4_, oq.tnwq.n1164.hL t 2c = Bt 
GzwGw4mtl[! (r -G IW4in11w4wGmpJmG InLGbgn11 UjW(lWtlbtnfl t) Li 
umwg4.hL t. 

d 2 J(r) 
--2-+(a-2qcos2r)J(r)= O: 

dr 
StlJwL fl.bUIE'1 hwtlwp' a= 0, '1u4 

= !!!___( mh ) vavl//1 . q 2 2 . e mh+mo e 

(4.241) 

(4.242) 

Utnwg4_w6 11'1:Ph11hGgjlWL hw4_wUW(lnLtl[! ( 4.241) Gh114w1wgGmtl t 
UwtnJh'1 utnwG11wfllil tnbu,gjl hw4_wuwpmtl: UJG GwL.. hw4_wuwrtlwG 
tlwuGw4.nr 11l:iU1.Q t, np[! Lm6bLnL hwtlwp 4wtnwf1bLn4. tljl ZWfl.Q 
~l..w4intump1mGGbp, utnwg4.hL t. 

+oo 

J(r)= LCke2K,r: 
K=-oo 

(4.243) 

ULnwg4_w6 hw4_wuw11nulmu (4.243) Ck -'1 tlb6mpJmG[! npnzhLm 
hwtlw(l Ujbtn.Q t 4wqtlbL q.6w1'1G hwtlwubn hw4_wuwpmtlGbpjl hwtlw-
4wpq. I.& WJG hwz4.hL tLhltLnflnGw1'1G hwz4.'1I ubpbGwGb(ljl oq.Gmpjwtlp: 
Uw4wJG wnw2 ,gwz4_w6 tuG1111mtl 'lflW wGhpwctbztnmf)JnLG[! Ill l:i'lhL. 
mutnjl Li LnL6mtl[! 4wtnwf14.hL t tlntnw4_np h11wGw4n4· Uw[/f b17nu/1 
wulfb17p WUll1/1DWUWJ/1U 2Wf7p/1 6. WU/1tfbm17f1[/ jJmu[/g/1wub17/1 
oqump1wtfp: 

Uw[/1b11nu/1 2w11p/1 oqump1wtfp fnuJbt/1u, b(lp n = 1, (4.238) 
hw4_wuwpnLtljlg utnwg4.bL t 

d 2 J(t) 
dT+m 2 (a-2µcosBt)J(t)= 0: (4.244) 

U4qpGw4wG UjWJtlwGGbp[! bf1bL t;(j' 
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bnp /= 0, J(t)= J(O)= fmax• } 
I' () ( ) (4.245) f' t = J' 0 = V0 + Va : 

tuu11pr Lnt.6Uwu rl2LnnLf}JWU Untnw4.npnt.f}JnLU[! hw24.r wnubLn4., 
~muljgrwu ubpljwjwg4.bL t Vwl!Lbflnur wu4.bfl2 2wr2r ~npu wu11wur 
oqumf}Jwop. 

J(t )= J(O)+ J'(O)t + J"(O) t2 + J'"(O) t3 + 
21 JI 

(4.246) 

nrn2bLnt.l f(O), f(O), f'(O) Li f'(O) wpctb2ubp[!, Lnbll.WllflbLnt.l (4.246)
r Ub2 Ll ULnWg4.w6 f(t) ~muljgrwJr wpctb2Q Lnbll.W'lflbLn4. (4.238) 
hw4.WUWflUWU Ub2' 4.bfl2UWLjWUWUjbU ULnWg4.mU t. 

y(x.t)={J(O)(l-2~)o/t2 +(Vo +va{l- (l-2~)o/t2})sin~;: (4.247) 

Uwtn;b/1 1J/1.fJbflbUgf1w1 hwlfwuw{lnlllf! wuf1tluttnntnf1/j .fJmu/j
gflw;/1 oqump;wtlp Lm6bLm hwuwp 2uuwpljbu2 (4.240) hwi.t.wuwpuwu 
tnbu2n4.' 

d2 J( ) 
--

2
-' +(a - 2q cos 2r )J(r) = 0: (4.248) 

dr 
Vbp tuu11pmu' a = 0, u2wuwljbLn4. K2 

= 4q, .; = Ksinr, WUJW (4.248) 
hw4.wuwpmU[! utnwg4.bL t hbLnllJWL tnbu2n4.. 

(~ 2 
- K2 )d~~~) +~ d~~) + (e - m 2 )J(~) = 0: (4.249) 

nptnb11.· nl = 0,5K: 
!2wur np utnwg4.w6 hw4.wuwpmu[! uuwu t PbubLr 11r~bpbugrwL 

I~ 

hwi.t.wuwpuwu[!, mutnr. Lnt.6Uwu hwuwp [!u11mu4.bL t J(~)= ~ u(~), 

nptnbrt' U(.;) -U ubpljwiwg4.bL t wutnrtSwuwiru wu4.br2 hpUJbppnLw4wu 
~muljgpwJr tnbu2n4.• npn24.bL bu pnLnfl qnp6wljpgubp[!, oqtnwqnp6bLn4. 

et 
r = l . y(x, t) - r hwuwp ULnwg4.bL t. 

if..:sm~
1 l ] 

( ) 
e 2 a1 a re x yx,t =- I+ + 2 sin-· 

H ., . et K1 . 2 et 2f · "sm - sm ---
2 2 

(4.250) 

Utnwg4.w6 bpljm WflLnWhWJLnnLf}JnLUubpr' (4.247) Li (4.250), 4.br
LnL6nLf}JnLU[! gnljg t LnWLru. np 6Ljwlfln11.r 11ruwurlj 6Lj4.w62[! hwpuwp t 
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npn2bL wnw2ru Lm6murg· (4.247)-rg. nptnb11.' f(OJ= Ymax -Q tun11.n4.w4r 
wqwtn bqpmu wnw4.bLwqnLJU 644.w62u t: 

tun11.n4.wljw2wrr 6nn11. unubutnr Li 6Lj4.w62r ur2Li qnJnt.f}Jnt.u mur 
n~ q6w1ru Liwtu4.w6mf}Jmu, mutnr. 11ruwur4w4wu 644.w62r nrn2uwu 
6iqprtn m 4.bp2uwljwu Lnt.6mu UlflWUWLQ LjwUJ4.W6 t UWf}bUW-
Lnrljwljwu 11ct4.wpmf}Jmuubrr hbtn: 

=!btnwqntnmf}Jmuubp[! gmJg bu tn4.bL. np 6Ljwlfln11.r 644.w62r 
wnw<'.'.lqwljwu qr6[! hruuwljwumu 4wtu4.w6 t 11b~npuwgrwir 
wu~wlfln11.wljwu qnp6wljgrg' 

/3 = ~ Pf_ 2 ID ' (4.251) 

nptnb11.' P-u pbp4.w6 42rnu t wqwtn bqpmu: 
3 p = -q£ ' (4.252) 
8 

nptnb11.' q-u 6Ljwlfln11.r Li hb11.m4r ublj q6wubtnpr 42rnu t: 
q.pwljwumf}Jmumli pbp4.w6 Ymar/f Li fJ -r lflnp<'.'.luwljwu tn4.JwL-

ubpr wll.Jmuwljrg oqtn4.bLn4. Ljwnmg4.bL t ulj. 4.71-mu pbp4.w6 
qpw~rlj[!: q.pw~r4r9 UJWpqnpn2 bpl.imu t, np WJU LjwpbLr t untnwpljbL 
UJWflWpnLwl!wu ~muljgrwJr ur2ngn4.: Ymax/ P-r Li fJ -r ur2Li WUWLrtnr4 

4wtu4.w6mf}JnLU[! ubpljwjwg4.bL t hbLnllJWL tnbu2n4.' Ymax = KfJ"': p 

!:I ma.JI 

-r,- "-o I 
J,O 1---..+----+----t----/-ir---1 

IH L---1----1-

D 0,4 0,8 J,l!. t,6 .J3 

uf/. 4.71. 61/wl/Jnrz/1 bfli/WflnL/JJWU (f 1) wqww bq{l/1 wnwlfbtwqm;u 
Df/lfwopfl (Ymax) qw/ulfwomµ;mu[J f}b.fm{ltlwgflw;/1 qn{IOWl/gflg (/J). 

/l{lwf/wu f/nf1lJ (a}, qow;uwglfwo· (t5): 
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I 

I 

C!Ul.11 G4. 4. 71 -p, 1 Lt 2 4bll1bf1p Wf1dbQGbf1[! hWjU1Gp bG, mump, n 
Lt k tlb6mpJmGGbf1[! n11n2bLm hwtlwf1 4wqt14.bL bG 1111wGg 
4wtu4.w6mpJwG hwijwuw11mtlGb11p hwtlw4w11qbf1[! Lnt6mtlpg hbmn 
umwgll.bL bG. n = 2, 1, k = 0,344 Lt 

UJGmhbml.t n11n24.bL 

Ymax =0,344/T1 
." 

e 
bG. f ,-p tlb6mpJnLG[! 

(4.253) 

hbl.111.tJWL 
Wf"IU1WhWJU1nLpjnLGpg' 

€~ - e5 € -0,56 Y;,ax € = 0, (4.254) 

tunrin4.w4p 4mJ14.W6Qmtl Mmax -fl Wf"ldbQ[! hbl.111.tJWL hWJU1Gp Wf"lll1WhWJ
ll1nLPJnLGpg' 

qe5 . 
M max = 2 + Ny max · {4.255} 

tunrin4.w4p wtlf1nLPJnLG[! ummqll.bL t 6ntlwG dwtlwGw4 
wt111mpJwG utWJllwGp oqGmpJwtlp. 

maxo = qf5 +Ny max :5: [o], (4.256) 
2Wx 

n11mbri' Wx -[! tunrinijwljp 11~tlw1111mpJwG tlnllbGmG t ljbGmnnGw4w(j 
wnwGgQp G4wmtlwtlp, 

d1 Lt d2 -[! hwtlwutwmwutuwGwpwf1 tunrin4.w4p Wf"lll1WQpG Lt Gb11.gpG 
ll1J1Wtlwq6bf"IG bG, [<5]-G' tunrin4.w4p Gjmpll pnLJLWll1f"lbLP LWf"lnttl[!: 

ti4wlflnri.p hbmwqnmmtlpg utWJ1q4.bL t, n11 bf"lp wqwm OWJJ"IP 
ubritlnri mdpg Lt 6nnri tlntlbGmpg wnw2wgw6 LWf"lnLtl[! qb11wqwGgmtl t 
4f1Pll1P4w4wG LWJ1tlwG tlb6mpJmGpg, WutW lS4wlflnri[! 4WJnLG 
hwijwuw11w42nmpJWG mwmwGtlwG ijplSw4pg wGgGmtl t wGljwJmGp, 
n11G wnw2wgGmtl t lS44.w6Qp wG[!G11hwm wlS: 

UJmu l.inri.tlpg, hbriml.ip pwpwtunri hnuQp dwtlwGwlj, bf"lp 
ll1WU1WGtlwG wllutLPll1nL'lP w11wqmpJnLG[! pwijwljwG lflnQJ1 t. 
11pGwtlpljwljwG wGljwJmGmpJnLG[! (utw11wtlbm11w4wG nbqnGwGu[!) 
ljw11nri t mbrip mGbGwL WJG dwtlwGwlj, bf"lp pwpwtutlwG w11wqmpJwG 
hwlSwfumpJnLG[! Lt ublflwljwG mwmwGmtlGbf"I[! 4pw4.w11w11bG hbl.111.tJWL 
WJ1U1WhWJU1nLpjWG[!. 

8 =!...., (-1=1,2,1 .... ): 
2w -1 

=tbriml.ip 2w11dtlwG w11wqmpJwG wllutLPll1nL'lP 
hbml.twG_gnij 4tlb6wGw Gwl.t q11qntlwG qn116wljpg[!, 
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tlb6wgtlwG 
hbml.twpwf1, 

4C!GruwJG4.p 11pGwtlpl.jw4wG wG4wJmGmpJwG tlp2w4wurn: UJmu 
4nl'J.l1Pg, umwgll.bL t, n11 ublflwl.jwG mwmwGtlwG hwlSu1tumpJmG[! 
~wtuijwO it hbl'l.nL~~ 2WJ1d'llw(j Wf"IWqnLpjW(j pwpwtumllpg, WJL 
~wtu4.w6 t tlpwJG 'lf"IW Lifll?PG w11ctbQpg: 

'1/ntfU//1 zuthwqnµdwf/wli U/Wf1WUbl.11[7b[1/1 hwzlf Wf1f/[]." 
=tw24.w114Gbf1[! 4wmw114.bL bG utntlutp 2whwqn116wl.jwG utw11wtlbm11bf1[! 
n11n2bLnL hwtlwf1, [!Ul.ll G4. 4. 72-mtl pb114.w6 utnllutP 4wnmgijw6QWJpG 
utubtlwJp: 

2 

bl/. 4.72. '1/ntlut/1 hw2tf wf11/WJ/1li l/wnmgtfwO"pw1/1li ufulitlw: 
1-tfbfl/,,/1 Q[WUWJ/1Ci /ug/11/, 2-libflp/,,fl Q[WUWJ/1li fug/11/, 3-wt/lubwd[, 
pwrzwlip, 4-2wfldwpf,, 5-2mnU7tf/11/, 6-[0"wl/: 

ubf1Ql.t~ fugp4p (w2tuwmwGQWJPG) 6wijwl[!, hwtlw<".lwJG ljwnmg
lf.w6.gwJpG ufubtlwJp, nrin24.bL t b114m 'lbut!!P hwtlw11' tlbtlpf"lwGp wqwm 
( Vmax) Lt ubrit14.w6 ( Vmin) ijplSw4Gb11mtl: 

!:!um n11mtl' 

(4.256) 

(4.257) 
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-
n11uib1f Vliq -G Gb11Eu~ tug~LJ~ Q.LWG~ 6wt.lwLG t. Vt1 -1:!' liblip11wG~ 
qpw11bg11w6 6wt.lwl(!, duq -G· Gb11Eu~ tug~LJ~ Q.LWG~ ui11wliwq.~6[!, 
doq=100lili, hoq -G· Gb11Eu~ tug~LJ~ Q.LWG~ pw11ll11mpJnLG[!, huq = 50t10 
dtil/1 -ff liblip11wG~ wljlubwllu liwu~ ljlnE11 ui11wliwq.~6[!, dt1¢=90t1t1, dtJtJ-[! 
lib6 ui11wliwq.~6[!, dtltl = 100t1t1, hr[!· liblip11wG~ tun11mpJntG[!, htl= 18tltf. 

1wliwuiwuiwutuwG lib6mpJmGGb11[! (4.257)-mli uib11w1111bLmg 
hbuin uuiwgt.lbL t Vmax = 520, 1 utf: 

vmin = ~[diqhuq - h; (djtl + djt/1 + dt1tldt1i/1)]: (4.258) 

unLJG LJw11q.nt.l hwliWll.[WUlWUtuwG lib6ntpjntGGbl1[! (4.258)-mli 
uib11w1111bLmg u n11n2 q.n116n11mpJmGGb11 Ljwuiw11bLmg hbuin, uuiwgt.lbL t 
Vm;n = 264,9 utf: 

Uuiwgt.lbL t, n11 ll.[nlill.[~ w2tuwuiwGEWJ~G lib4 g~4L~ dwliwGw4 
L1.b11u~ tug~4 (nbu~Llb11) t li11t.lmli' 

03 
Vtlf/ = Vmax -Vmin = 520,J- 264,9 = 255,2 tlu (4.259) 

2m11 (hb11m4): 
'-lb11u~ tug~4C! Q.LWGwllu t, 6wt.lww n11n2t.lbL t hbuiuJWL pwGwllunt.l. 

"dfq 
Vlfq = -

4
- hqq . (4.260) 

n11 uit;11· dlfq -G Llb11u~ tug~4~ ui11wliwq.~6G t. dlfq = 150t1t1, ~u4 hlfq- G' 
pw11ll11mpJmG[!, ht1q = 190tltf. 

1wliwuiwuiwutuwG w11dbEGb11C! uib11w1111bLmg hbuin uuiwgt.lbL t 
Vlfq = 3355, 9utf: 

'-lb11u~ tug~Ljmli tSG2liwG lib6mpJmGn LJwtut.lw6 2mnuit.1.~4~ 
ll.[Ulntuiwpt.lb11~g u dwliwGw4~g. ~G!ll.[bu Gwu 211~ 6wtuuC! li~wt.ln11 
dwliwGwLjmli n11n2bLm hwliw11 [!G11mGL1.w6 t. 2mnuiL1.~4~ ll.[UlnLU1W
PLlb11C!· n2 = 30uttnl{1nUf, tug~Ljmli Oll.[Ul~liWL tSG2mli[!' PoUj = 61/qmdlutl: 

uG2liwG u 6wt.l.WL~ LjWll.[[! Gb11LJw1wgt.1.mli t hbUlUJWL w11uiwhwJ
U1nLpJWlip. 

P11V11 = PnVn (P V = const), (4.261) 

n11uib11· [!G'}ntGLl.bL t P0 =. 11/qmdlutf, Vo = Vl/q = 3355,!!utf, ~u4 P::._ 
=61/qmdlutf: UJ11 11bll.[Entli f. Vlfq = 6 Vn, Vn = Vlfq 16 - 3355,916 -
559,3utf: 2 

Uuiwgt.lbL t, n11 Llb11u~ tug~Ljmli tSG2mli[! 6 Ljq.mcf/uli pw11ll11wg
GbLm hwliw11 011~ 6wt.l.WLC! 6 wGq.wli ljlnE11wGmli t: 

n11uibuq~ ll.[Wl1qbGE. pb n g~LJL~ [!GpwgEntli ~G!ll.[~U~ tSG2mli .t 
wnw2wGmli Q.LWGWJ~G tug~Ljmli, oq.uit.lbL bGE hbuiuJWL hwt.1.wuw11mli~g 

PoVo = (Fi1 + PnXvo -nVtlfJ)' 

P0 = 1l;qnu::lluti, Vo= Vl/q 11bll.[Entli uuiwgt.lbL t. 
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v 
p = lfq - I : (4.262) 
n Vlfq - n VLlfJ 

1wliwllwJG uuiwgLtw6 pwGwllu~ (4.262), gwGLjwgw6 n -
1111 g~4L~9 hbuin n11n2LlbL t Q.LWGmli tSG2mli[!, n11~ ljlnljlntumpJwG 

011~Gw!wljlmpJnLG[! pb11Llw6 t GLJ. 4.73 Q.11W~~4mli: 
. Pn 

4'1- ... cr-
-:sr 

20 

J._5 

10 

P,,= ~!: -i. 
vo/.'T - n Vs. 

~--- ----5 

-~ 

~ 

_) 
Vi 

I 
•11 

D 5 10 n.~~ 
uq. 4.73. <lbf1/.,fl Q[ WUnuJ ff(i;tJw(j (Pn) l/ml/m/ump;wu 0{1/IUWjWl/mL
PJnLU[!, l/W/ul/wlf [UWl//1 U/Lntnwpl/b{1/1g (n): 

Q.11w~~4~g wLjGhWJUl b11untli t. pb n11b11n1111 g~4L~g hbuin tSG2mli[! 
LjhwuG~ 6Ljq.md/uli

2
: t>hw114b, tSG2LiwG WJ'l uwhliwG~G hwliwll.[wuiwu

tuwGn11 9~4Lb11~ EWGW4C! 4w11bL~ t n11n2bL m1111w4~ (4.262) pwGwllu~g· 
- vlfq pn - vl/q P,, 

n - Vtlq(l + P,,) - VLlfJ . I+ pn (4.263) 

1wliWll.[WU1WUtuwG lib6mp1mGGb11~ w11dbEGb11[! Ulbuw1111bLntg 
hbuin uuiwgt.lbL t n ::::: 11, n11[! hwliwll.(wuiwutuwGmli t Q.11W~~4~ 
uiLl.JwLGb11~G (GLJ. 4.73): 

'-lb11u~ Q.LWGWJ~G tug~Ljmli (nbu~t.1.b11mli) P = 61/qmdluti tSG2mli 
qw11q.wgGbLnt hwliw11 Lj6wtuut.l~ In= nly = 1 f.2 = 22lf:::: 0,4 /1flU{U: 

"lnlill.[G w2tuwuimli t b114m nbd~lint.l' n11ll.[bu ll.(nlill.[ w2tuwuibL~u 
211~ bLEWJ~G 2uimgb11~ Ull1Wliwq.~6[!' DlYI = 6tlt1, ~u4 u11uLJn11 uw11Eb11~ 
hbui' n11ll.[bU u11u4~! w2tuwuibL~U· bLE~ wGgE~ (6WJ11Wll.[WGw4~ 
wnLtwlJ~) ui11wliwq.~6[!' dy = 1,5t1t1: 

Unw2hG nbwph pGGwnymlin, bop D
2
m = 6t1t1: 
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UpwlJ.nri dwtlwuw4mll 211P bLQ[! n11n24bL t hbtnL.JWL writnwhwJ
tnmpJwllp' 

Q = FVu, (4.264) 
nritnbrt' F -[! bLQp wugpp LWJUW4wu 4tn11lJ.w6pp llw4b11buu t, 
F == ,.nftn/ 4 == 0,283ut12, Vu-u' hbrtm4P hnupp llp2pu wriwqmpJmun, 

Vu= ~ J2gH: (4.265) 
vI+; 

u2wuw4bLnl{ rp = -
1
-, l{b112uw4wuwLqbu utnwgl{bL t. 

Ji+; 
Vu = rp..fii;H : (4.266) 

Pb11lJ.w6 w11tnwhwJtnnLpJmuub11mll' ( -u 11pllwri11mpJ~u qn116w-
4pg t, 4Lnri wugpp hwllw11 <p = 0,9711bL112mll ("' 0,06, _<I' - u wriwqm~ 
pJwu qn116w4pg, g -u· wqwtn wu4llwu wriwqwgmll, g - 980utJ!if, H -[! 
Ci u 2 m ll [! H =Ply = 6/jqm d!utl 11 qlutf = 6011: 

rp' L. ( qn116w4pgub11r:! 4wtul{w6 bu H Ciu2mllpg (hhtnL.wpwri L.' 
bLQp hnupp wriwqmpJmupg), tlw6mgp4mpJmupg, bLQP wugpp CIL.pg m 
!Wlj'lub11pg, mutnp L.' llbJUnLflUP pl{pg (Rei 

UnlJ.n11wpw11 [!UflnLumll bu <p = f(R.J: 
UJUL11punl{, hbrim4p tnbuw4wriwri 6wtuu[! n11n24bL t hbtnL.JWL 

pwuwCIL.nl{' 
2 D2 

7rD ~ " 2tn ~ 3 Q=FV= 
4

2tn rpv2gH =-
4
-rp2·10 gPn: (4.267) 

Pn -pu tnwLnl{ (0-30)4qmd/ull
2 

w11dbpub11, utnwgl{bL bu Q -'1 
hwllwll!wtnwutuwu llb6mpJmuub11[!: Qn = f(Pn) 4wtul{w6mpJwu q11w:t>p-
4w4wu oripuw!wlj'lmpJmu[! pb11l{w6 t u4. 4. 74-mll: 
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Z.,lj. 4.74. =/bqmi//7 tnbuwljW{1Wf1 OW/uU/7 (On) t/mt/mfumpjWU 
Of7/7UW/Wt/mlpjnLU[! i/w/ul/WO lfu2nulflg (Pn): 

q.11w:i>p4pg h11L.nul t' Prinp, Ciu2nul[! pw11C111wgubLpu hbrim4p 
tnbuw4wpw11 6wtuu[! llb6wumu t: Quui nrinul, u4qpnul Pn=(0-6) 
ljqmdlutf uwhtlwuubrimll hbrim4~ bLQ[! hwllbtlwuiwpw

11 
wriwqnribu 

llb6wumll t, pu4 hbtnn' 11wu11wrimu: 

tolrnnon nbwp, brip dy = 1,5tJtJ, (4.267) pwuwCIL.u [!Ullmumll t 
hbtnL.JWL tnbUQ[!' 

7rd: 7rd2 
Q = ~ ({J.[igJi = -f-rp~ 2 ·I 03 gPn : 

UJu tnw11pb11w4p P4wJpu w11dbpub11nlJ. 4wnmglJ.w6 qriw:t>P4r:! 
pb114w6 t um Ju u4. 4. 7 4-mll: 

(4.268) 

n11n2l{hL bu uwL. lJ.bnL.p tugp4pg hbrtm4p 6wtuup wuh11wdb2tn 
dwllwuw4r:! 4wtulJ.w6 Ciu2mupg (Pn) L. Pn = 6/jqmdlut.f Ciu

2
tlwu llhu.mmll 

4wtulJ.w6 hbrim4p tnbuw4wriwri 6wtuupg ( Qn). 11w11ClJWL bri4m 11bu,mp 
hwllwri: 

4.b11L.p qLWUWJpu tugp4p llb2 llrtl{w6 hbrtm4p pwuw4[! n11n2lJ.bL t 
hbtnL.JWL WlllflWhWjlflnLpjmupg. 

Viitq =V</q - Vn 4wu mririw4p' Vhtq = nVuq: 
lugp4pg hbrim4p 6wtuup tnbuw4wu dwtlwuw4r:! n11n

2
41:;L t 

hbtnL.JWL writnwhwJtnmpJmupg. 

vh/iq n 
t=a=vuq a t ==2552_!!_ 

n , Qn 1 (4.269) 

OnU/ = 322.JP: (u;ntJu;fl qbu;pmtJ), 

Onu = 20,3.JP: (u11ul//1J/1 qbu;pmtJ), 

n= v</q (3-J= 3355,9(~]1315~. 
Vuq I+ Pn 255,2 I+ Pn ' I+~ . 

Sbriw1111hLn4 hwllwll!wtnwutuwu w11dbpub11[!, utnwglJ.bL bu. 

(4.270) 

/3/5P rp 
fnU/ = 255,2~ ==JO 42-"-'nn_ 

322/P:(I+Pn) , l+Pn' 

13,J5p rp 
tnu == 255,2-=--.!!.-_ == 165 31-"-'"'-' . 

20,3.JP: (I+ P,,) ' I+ P,, . 

(4.271) 

Utnwgl{w6 w11tnwhWJtnmpJmuub11mll (4.271) tnbrtw1111bLnl{P,,-p 

hwllwLqwtnwutuwu w11dbQub11[!· pn == (On )2 
L. p = ( On J2

, 

U/ 322 nu 20,3 
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(4.272) 

(4.273) 

o. (4.274) 

nnmbqpg· 165,31(1+P,J-Z165,31.Pn= 0, Pn= 1: 
1:

11
(P,,) < 0, fi/1P P,, > I, 

t~)Pn) > 0, /;;f1p Pn < I, 

mULnti. P,,= 1 1.Jb1.11mtl lnufPn) ~mGLJgtiwCi [!UijntCibL t tip 

1
max(p )= 165·31 =82,65 wnwLlbLwq.mJG wpdbe[!: 
1111 II 2 

JP: 
2t,,ll/=10,42-1 P. ' 

+ fl 

(4.275) 

fl.W(10JWL. 1.11t.l.JWL :i>mCiLJgpwJti wnwLlbLWQ.nLJU wp_dbp[! npn2bLnL hLUOWJ1 
hwzt.lbt bCie wowGgJWLC! L. hwqwuwflWQflbt qnnJti 

~Q#(l + P,, )~ 10,42.{P: 
(4.276) i:U/(Pn)=2..;P,, { )-' =0, 

I+ pn 

Of1Ulbl'1.ti9' 10,42(1+Pn} - 2· 10,42.Pn = 0, Pn = 1: 
1;,U/(P,,) < 0. fi/1P P,, > I, 

t~ll/ (P,,) > 0. fJµp P,1 < 1. 
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murnti, Pn= 1 l.JbU1nLO lnulPn) :i>mCiLJgflwCi [!Cifl.ntCibL t tifl 

1:;;:;x (Pn) = 
10

;
42 

5,2 I wnwt.lbLWQ.nLJCi wpdb,P[F 

3. t,.
11 

3355 Qn 
20,32 +Q2' 

n 

(4.277) 

fl.WflOJWL. 1.11t.l.JUJL :i>mCiLJgtiwJti wnwLlbLwQ.mJCi w11dbpQ nnnzbLnt hwliwfl 
hwzLlbL bCip wcrwCigJWL[! L. hwqwuw11wgnbL qnnJti' 

1;1U(QJ= 3355(20,3
2 -Q~) 0' 

(20,3 2 +o; )2 

nplnbqflg' 3355(20,:J2 Q~) = 0, On= 20,3: 

1;,u(Qn) < 0, fif1p Q,, > 20,3, 

l~u (Qn) > 0, fif1p Q 11 < 20,3, 

(4.278) 

mu1.11ti, Q,, = 20,3 l.Jblnntli t,,11(Q,,) :i>mGLJgtiwG [!Ull-ntGbL t hfl 
33 55 I' 

i::::x (Q,,) 
40

,
6 

= 82,64 wnwt.lbLWQ.ntJCi wndbp[!: 

4. lnll/ = 3355 Qn 
3222 +Q2 ' 

(4.279) 
11 

11-WflOJUJL U1t.l.JUJL :i>mCil.JgtiwJti wnwLlbtwq.mJCi wpdbp[! nnnzbtm hwliwp 
hw2Llbt bGp wcrwGgJWL[l L. hwqwuwpwgnbL qpnJti' 

1~ 111 (011 ) = 3355(322
2 o;,} = o, 

(322 2 +o:, )2 

nptllbqtig' 3355(32:! - o:,) = 0, Q,, = 322: 

(4.280) 

1~11/(Q/1)<0, lif1p Q/1>322, 

'~11/(0,,)> 0, lif1p Q,, < 322, 

mu1.11ti. Q,, = 322 l.JbU1ntO t,,,,/Qn) :i>mCiLJgtiwCi [!U'lntCibL t tin 
max(Q ) 3355 tn111 n = 

644 
= 5,2 I wnwLlbLWQ.nLJCi wpdbpQ: 

ul.J. 4.75 L. 4.76-mli ptnt.1.wcr bu t,, = f fPnJ L. t,, = f ro J 
:i>mGLJgflwGbnti q.nw:i>tiLJwl.JwG ontiCiWiWl./'lnLPJOLCiCibnQ: n 

4wpL.nr t n11n2bL CiwL. In- ti LiwtuqwompJntG[! n- tig, 'lWfli'lJWL 
bpljm 11bumbnti hwown: 

'llno1..4ti 11b1..4pmli' D2VI = 6 tltf. C:uU1 (4.269) pwGwoL.ti' 
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n n 
1,,U/ = 255.2-- = 079 rn. 

Q"U/ VP,'U/ 
255.2n 

npmbrf (4.262)-pg pnll/ = 3355,9 - 255,2n ' 

mump, 111 11/ =0,05Jn(3355,9-255,2n): (4.281) 
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tn 
i t::"'(.fn} 82,65t( 

80 

tllU = J.65,Sf l + pl! 
60u.__;_----=~--,.c.F=:=:::=:::t=:::::::::::::::r==:--:='-----+-----i 

o J. S 10 15 20 25 Pn, Jri.~.J /..r2 

ulj. 4. 75. <../b[1l./7 fug/71/flg hbf]ntl//7 owfuu/7 WUh[1wdb2m dwtlwuWljf! 
(In) ljwfutfwo 6u2mtl/7g (Pn): 

~II' t:,a•(Qn)=8:Z,6't</. 

80 t11u. :=335~ QI\ 
2q32 +a; 

60 

0 200 322 400 600 dOO ()It, •tio/.. 
ulj. 4. 75. <../b[1l./7 fug/71/flg hbf]ntl//7 owfuu/7 wuh{1wdb2m dwtlwuwlj[J 
(In) Pn = 6 ljqntdluJ 6u2tlwu fJbU/Pmtl' ljwfutfwo hbf]ntl//7 
mbuwl/Wf7Wf1 owfuuflg (Qn): 

Uriuljpj_p 11bumnur dy = 1,6 tltf: Qum (4.269) pwCiw?lL.p' 
n _ n 

111 u = 255,2-- = 12,) r-;:;-· , mb11w11ribLnt.l P11 u- p wrictbpQ, umwgt.J.bL t' 
Q"U/ V P,,u 

l,,u = 0,78.[,"i(3355,9-255,2n). (4.282} 

lnll/ = .l (n} L. lnu = f (n) ~mCiljgpwCibrir ctriw~pljwljwCi 
orirCiw!w1.trn1.pimCiCibrio Cibri4wJwgCibLmg wnwp nrinzbL bup 11riwug 
wnw t.lbL wqnqu wrictbpCibf"lQ: 

(4.281 )-p WOWUQJWLQ b'lbl t' 

, =005 .!_. 3355,9-2·255.2n =O, 
l,,U/ • (4.283) 2 J3355,9n-255,2n 2 

nrimbripg' 3355,9 - 2255,2n =O, n = 6,6: Um ljbmmu lnu/n) ~mCiljgpwCi 
[!Ciflnt.CibL t rri wnwt.J.bLwqnq(i W['lctbp[!. 

I ,';::x (n) = 0 ,05..jr:6-.6-,.(3_3_5_5_,9 ___ 2_5_5-,2-· -6 .-----6) == 5,2 5 : 

(4.282)-Q wowCigbLnt.Q L. qrinir hwt.J.wuwriwgCibLnt.g hbmn, 
umwgt.J.bL t, nri WJU flbUJpnt.li Cint.JCiUJbu n = 6,6ljbmmu lnu(n) ~mCiljgpwCi 
QUflnt.CibL t Pf"l 1,':'uax(n)==0,78J6,6(3355,9-255.2·6.6)=8l,92 wnwt.J.bLW-
qnt.JCi wrictbpQ: 

ulj. 4.77-mu pbrit.J.wo bu wi11 ~mulJgrwul:irir 
Of"l pCiW!Wlfl nt.pj n l (j(jt; f"l[!: 

t ri;-ll-" =-o::-, ::;-;,, 8;-"-;::11.=(:;::;J=~s=s.""',=9 -=2=5=~~11=n-i)' 

tma.i<(11.) = 8 ,,9il 
80t--~~~~~~~--=-~ 

20 

0 5 6,S JO n., wt'll 

ulj. 4. 77 =/bf]nLL//7 owfuu/7 WUh{1wdb2m dwtlwuwlj[J (In). ljwfutfwo 
pnuwq/7 li/tntntlwu g/71//bf7/7g (n). 

243 



Cum UlllwgLJ.w6 qpw.1Jb4Cibpb mll.JwtGbpb (Ci4. 4 .77)' bpp n = 6,6 "" 
7. w1..4w hwtlw1..4wlllwutuwCiwpwp !nu;= 5,2 L. !nu= 81,9 lf wpctbpCibp[! 
hwtlwpt!mtl bCi wnwt!bLWQnLJCi : 

<DwulllnpbG n = 7 11b1..4pmtl utilwgt!w6 1..4wpwtlbtnpbp[! 4tbCibCi 
01..4tnbtlwL· 

Pnou; =P7 = 1 {/qmdluif bp4m l)b1..4pmtl tL. 
Onou; =-Q7 = 20,3 utf l l/ Uf1U4'1!'1 11b1..4pmtl (dy = 1,6 tftf), 
Onou; =Q7 = 322 utf ll/ 1..4ntl1..4'1 11b1..4pmtl (D1m = 6 tftf), 
lnout =/7 = 81 ,9 lf UflU4'1!'1 l)b1..4pnul, 
lnout =/7 = 5,2 l/ 1..4ntl1..4'1 11b1..4pmtl: 
"lntl1..4-upu4'1!'1 zwhwqnp6w4wCi pCimJpb hw2ttw114Cibp[! hbtlCiw

t!nflbL bCi Cipw 01..4tnbtlwL 1..4wpwtlbmpbp[!. 6Cizmtl[! nbubLJ.bpmtl (t!bpL.'1 
QLWCimtl). wnwCi<'.lbCi 1..4ntl1..4'1 L. 1..4ntl1..4-upu4'1!'1 11b1..4pbpmtl' Pou; = 
1{/qmdluif, hbqm4'1 bLJ?WJbCi 6wtuu[!· Q0 u; = 20,3uif'll/ upu4'1!'1 
11b1..4pmtl (dy = 1,6tftf) L. Q0 U/ = 322utf ll/ 1..4ntl1..4'1 11b1..4pmtl (D1w = 6tftf) , 
hbqm4'1 6wtuub wGhpwctbzlll ctwtlwCiw4[!· fou; = 81,91/ upu4'1!'1 
11b1..4pmtl L. lout= 5,21/ 1..4ntl1..4'1 l)b1..4pmtl: 

OLOht.1tmuw1 wntlw-uouyh1h qhmwltlno<'.lb[!h wonimOpCib[![! : 
QblllwtJlnp<'.lbp[! ljwlllwpt!bL bCi wnwCi<'.lbCi' tlbwJCi 1..4ntl1..4'1. L. w1..4w 1..4ntl1..4-
upu4'1t'1. ljwnmgt.{w6pwJbCi L. 2whwqnp6wljwCi 1..4wpwtlbtnpbfl[! 
n11n2bLm t.. 6zlllbLm Ci1..4wtnwljnt.{: 

"lntl1..4mtl wtlbOwpnlJL flbUlWL(! nbtnflCib pwqwOpCi t : Opnzt!bL t 
upw wtlpmpJwG uwhUwCi[! L. wztuwtnwCipfl wptnw1111n11.wljwCimpJmCi(! : 
UJOmhbmL. n11n2t!hL bO 1..4ntl1..4-upu4rtr 2whwqnp6wljwG 1..4wpw1H:;tnpbf1Q 
(wpmw11pnqwljwGmpJmG[1, upuljtlwCi npwlj[), zwhwqnp6wljwG 
hmuwLflmpJmOo L. wnG) L. tnpt!hL t mGtnbuwt.iwG wp11Jmliwt!btnmpJwG 
hbtlGwt.{npmtlo: 

rlbmbGb pwqwGpb utnbGflWJflG tJlnp<'.lwpljmtlObpCi [!ULil wtlpm
PJWG lllt!hL b(j hbtnL.JWL wfll)JnLLipGbp[!. hbqm4(! pwqwGpb wtJlubw<'.lL. 
tlwljbpbup t!11w wq11bLbu uwhUwGwJflG 6CiznLtl[! hwubL t tl~Ci!L. 13, 15 
ljqmct/utl . bulj mnmgfllj 4nrttlfl LJ.pw wq11bttiu· 12,31 ljqmct/utl : 

Umwgt!w6 Wfll)JnLCiplibp[! qnhwgmgfl! bO , npnt!hbLilL. pwriwCip(j 
wztuwmmtl t tlbG!L. 6 4qmct/utl2 ISCiztlwu mwlj: OLUtnfl, pwriwGpb 
hwpwtnL.mpJmG[! npnzt!bL t 6 4qmct/utl

2 
IS!iztlwli Ulwlj , t.iwlllwflbLnt! 

npn2w4'1 pwliw4ti gf14Lhf1: 
Cutn hwpwmL.mpJwCi tJlnp<'.lwpljmtlCibnb' pwriwlip[! pwJPWJt!hL L. 

zwhwqnp6mtlbg flnLflU t blJbL t1f12f1Ci hwzt!nt! 1112675 gb4L 
4wtnwf1bLmg hbllln, npp(j hwtlw1..4wlllwutuwObL t 618 ctwt1, WJUPLif!U 
1..4ntl1..4[! qim11wgpwljwG (,1JbptlbpwJflG) lilutnbumpJmGmtl opwljwO 2 
ctwt1 2nlfl tlqbLnL l.4WJUW0Cibpmtl tlbtlppwCip 6wnWJOLPJWU ctwtlljbm[) 
4wqtlmtl t 309 op, pulj upuljtlwCi uwppbpnt! ljntlUJtb4tnwt!npt!w6' 
tl2wt.iwpnLJubpp t!GwuwtnmCibpb flbtl UJWJJ?Wflblm liUJWLilWl.jnlJ., 
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lllUJpbljw(i wtlbCiwzWlll[) 100 ctwtl wztuwtnbLnL UJWJUWCilibpmt1, Ujntll.lj
upu4'1!P pwqwOpp 6wnwJnLPJWU ctwtlt.ibui[! ljljwqtlp 6 uiwpb: 

"lmlUJ'1 twt.{wqnLJCi wpuiw1111n11wljwlimpJmCi[) npnzt!hL t ljwtut!w6 
4wnmgt!w6pwJpli UJWpwtlbtnpbppg (Gbp6MwCi 4gwtunflnlJ.w4ti 
lllflWtlwqti~o bflbL t 15 L. 7 tlt1 , tiut.i bLJ?buo· 12 L 6 tltl , zmnlllt!'14ti 
zwnwt!bllO 10, 12 L. 15 tltl) L. tlfltlwG pwp<'.lpmpJmCiflg (tlbG!L 14 tl) : 
QblllwtJlnp<'.lbpbg umwgt!w6 WflflJmCipObp[! 6L.w4bp1..4t!hl bu qpw.1Jti4-
Cibpb <'.ll.&nt!. npnGg t!bf1Lm6mpJnLCi[! gnljg t lllt!bL. np 1..4ntlUJb 
wnwLJ.btWQnLJU WflUlW'lflOl'\W4wlimpjmuo· Ou; = 760 1/d. ulllwgLJ.mtl t . 
bpp libpMtlwli 4gwtunflnt!w4b lllf1Wtlwqb6o· D = 15 tltf, btJ?b 
4gwtunflnt!w4'1 Lilpwtlwqb6[! ' d = 12 tltf, zmnlllt!b4'1 2wnwt!'11lo· r = 12 
tltl: 

Upu4'1!'1 2whwqnp6w4w0 L tnGuibuwljwO 01..4tnf1tlWL gmgwOti2-
CibflD hbtlliwLJ.npbLm hwtlwp tlzwljwpmJubpb pbtlbwt.iwu tlzw4mpJwli 
npw4D qGwhwUlt!bL t hbmL.JWL !wtJlwCibzlibpnt!. tm6mJp'1 gpt!w6m
pJmCinLJ. (11bu1..4bpumpjwtlp) , 6wjflw1..4wGwljb 6L.nt!. upu4b!b 
UlbqwtJlntutlwG wpwqmpJwtlp, tunflnt!w4w2wpmtl Lm6mJpb ISCiztlwG 
tlb6mpJwtlp: 

Lm6mJp'1 gpLJ.w6mpJwG tlb6wgmtl[! UUJWUlllmtl t LnL6nLJpb 
6wtuub b2bgt1wCio: 

0WjflWL4WOw4'1 nwgtinliWL <'.IL.[! hGw11wt!n11mpjmG t UlWlbU 
tm6nLJpf1 2'1P0 nLflllbL WJCiUjbU, np [)OflQfllJb 6wn[) 4wt1 gwCi4wgw6 
tlzwljwpnLJu L. pmCiwpbtl'14wLil[) hwt!wuwflW!WtP pwztub Opw 
lllbpL.Gbpb uwljbpbuObpb t!pw: 

tunflnt!w4wzwpmtl LnL6mJp'1 ISGztlwG tlb6mpJmCibg t 4wtut!w6 
tm6nLJpb ipnzbwguwu L. tnbpL.Gbpb t!11w GutnbLm npwlj[! , zbpfl t.inGb 
lib6mpJnLU[), LnL6mjpf1 6wtuu[!, UJlUl.jtlwCi WJ1UlWflflnflw4wlimpjnLU[! L. 
WJLCi : 

Uru4'1!b tnbqwtJlntutlwG wJlwqmpJwu tlb6wgmunLJ. t1bpbGwi'1 
WfllllWflJlnqwljwGmpjnLU[) pwp<'.lJ1WCimtl t. PWJ9 WJI) 11b1..4pmtl 
LJ.wtnwumu t tlzwt.iwpnLJubpb LnbpL.Obpp LJ.rw pmuwpbtlfl4wuiti uuLnbtm 
pwOwljli m npwlj[! : 

Unw2w'lrt!w6 tuO'lflflObfl[! Lm6bLm hwtlwp qbtnwtJlnp<'.lbpnt! 
npnzt!bL bG tJlnp6wp4LJ.nq tlwljbpbup t!11w LnL6nLJpb liutnbgtlwCi 
tuLilmpJmlio ' 4wtut!w6 6wJpw1..4wliw4Gbpp lllbuwljtig, Lm6nLJp'1 
6Gzmtlbg m 6wtuubg L. u11ut.in11 pwuttnrb zwpcttlwli wpwqmpimubg 
( WflLilW 'lfl nq wljw limpJmlibg): 

Uptnw11rw4wli tJlnp<'.lwr4mt1GbpD (Cilj . 4. 78) gnLJg bu tnlJ.bL, np 
Lm6nLJpfl LWt!wqnLJCi 9Jlt!w6mpJmliG w1..4whnlJ.mtl t h'1'lf1Wt!L'14wljwli 
1,5 litl wugpnt! 6wJpW1..4wGwlj[), bpp tunqnLJ.wt.iwzwpmtl LnL6mJp'1 
ISGztlwli tlb6mpJmlio bflbl t 1,2 ljqmct/utl

2
, tiu4 upulJb!'1 lllbqwtJlntutlwG 

wpwqmpJmO[! pwu2w11wGngwJbO tlzwljwpnLJubpb t!Owuwmmubpb l)btl 
1..4wrnw11'1 11h1..4pnur 0 ,2 tl/t!: 
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U11mw1111wljw Ii lfin11ow11ljnulGb11fl wnrlJnLlipCib11fl tl 1:i PL nL6nq:~JnLCi [) 
gmig t mtll:iL CiwL., Ofl OPP-1 «'JPA-1» L. unr u2wlf4,w6 mCifltlbnuwt 
LllnULll-UflUlfflifl lfiwumwgfl WflU1W'lfln11wlfwGmpjnLG[) hwUWL4WlflWU
tuwGwpwp Lfwqubt t 0,04 hw/ct, mbtuCifllfwlfwCi Ub[1dbflfl flWUWlf[] 4 
optlw [!fipwgpmu' 4 L. 2, ubpctbnfl tlbflwlfwGqGuwCi mt.nri.mp1muu' 0, 72 
L. 0,51 d, 2whwqn116wlfwG hmuwtflmpJnLU[I' 0,94 L. 0,98, w2tuwmwG
QWJf1Ci 6wtuunuj(ibp1:f 25 UWJl!l-d/hw L. 13 uwn11-d/hw, 2whwqnp6wl.jwfi 
6wtuub11Cf 7642 1111/hw 1.t 1964 ryp/hw: 
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p) 
u(/. 4.78. tuwqn17/I w;q.nul U{7U{/llw[i q.n{JOnf]nLPJnLUUb{I {/Wlf1W/1bfm 
l.J/Wh/Jfl[J. 
w) abnp/l hwqn{Jf}Wl/nt/ l/Wl.J/Wl/m!;brml/ 11/;ppfl OPP-1 10P.4-1 » 
/Jf7Ult/7/nt/ L p)un{1 t1;wftlfwa mufll/bf1/JWf l.J/nt1U1-Uf11J{/f!/nlf: 

----------------- ------------- --

Uwwglj_w6 WflllJntGpCibp[! hpufiwt.lnnmu bu Cinp ubpbCiwJfl 
wnw4.bLnLPJntUCibp[! OPP-1 «3PA-1»-ti hwubOwmmpjWOp: bpb hw24.J1 
wnGbGp CiwL. mCititll:inuwtntpJnLCi[!' nnl.llbu wnwCiC'lflCi Lllnlilll w2tuwmbtm 
hCiw11wt1.n11mp1mCiubnn. WlllW fmn tlbgbGwG pntnn gmgwuf12Gtpn4_, 
flpnp, mGfl ub6 wnwtlbtmpimGCibp: 'T'Jwmwhw4wfi it, nn wJG LWJG 
mwpw6nul t umwGnul q1nu1u.1wGwbuw4wG wprnw11pntpJntCinul: 

4.5.13. <./bpwl;uJ11mgtfwo l//JUwqwJvntf/1 n-3,0 hwpp/JJ 

ll-3,0 4fluwlfwtuml.f1 hwflptirn tl.bnwlfwnmgtl.bt t b11ljunCiwCiflf1 L. 
pwpbtwLl.bL hn11bnfl hwppbguwG npwtm (Cilf. 4.79): 

lJ{/ 4. 19. '-/bµwl;wnmgqwa 17-3, 0 {//luw{/w/um/fl hw{7p/l,f fl [1U1JhW
[im{1 mtu1w: 

4wmwp4bt b(i rnbuwlfwG L. qtunwlfinpoGwlfwCi hbmwqnrnmp1mCi
Cibp, n11n2i.tt1 t;(j hwlltul.llWLnWUtutuG lfwnmgl{w6pwjf1G LllWPWUbUlpbfl(!: 
l..bppL.mll pbptlnul l:iCi ml:iuwl.jwG hbmwqnrnmp1mGGbpfl npn2 
W(HlJnLUQUbfl: 

=innwhw@hib 1.Jwrnwnb1 wqnn6Uwu rnbump1wG tnwrnaon: =1nriw
hwnPfli'1 pwCinrt opqwGu hflllGwtl.nnLlw6 t hn11w2brtnf1 4wruwG L. 11blllf1 
l.jnllJ? wt11w2wpdf1 tnbuwGt.umuflg: Uf10il}bn lif1w10 hn11w2b11uifl Lfui11liwO 
i.trw owtuuLtmll t qqwtli tObnqflw, npfl hb111LtwOpn4 hn11whw11P'1iG 
wq11bqwmwt1.np4,nul t lib6 hqn11mia1wO tnpwlfwnnGbpnl{: 

=in11whwppflir pwOn11 opqwOfl pL.-tunlfiti, liwljbpL.m1pntl hnrtn 
4mnliw0 11tiow11pmp1wG lfinepwgllwO OL4wtnw4ntl. 4wtnwf1bl !:iGf! 
ml:ituGnLnqtiwlfwO qn(l6(10pwgp mdw1f1G l{brLm6mp1mO: 

'2wOti np pL.Q 2w11duwt:i m1111mp1wG hl:iw rJ.f1tlw6 t n11n2w4ti 
wulf1wG mwlj, nnti Ll1Wtn6wnn4 1111Ltw6pti wfi4Jnt0(1 bGF1WJ1lfl{mo t 
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4'1Gl:iliwLn'14w4wG Ln11wGu:f>n11liwgtiwiti. muLnfl tuG'l'1flC! LnL61:iL l:iGQ 
mriflri Ul:iUJ'1 hwliw11. WJGmhl:iLOL. hw2tl'1 l:iGQ wnl:iL 21:iriw'l'111 '1'1112'1 
wql'].l:igmpJmG[! (G4. 4.80): 

~ 

dz 
&//. 4.80. lunt/1/1 fJf1t./Wr7p/1 wlif/1wli (a) n{1n2t1wli hw2t./wf1f/w;/1li 
uju/Jtlw: 

ULOGl:iLntl hnrifl lib2 UbUj[! <tump-pL.[!) fll1 tl11w t tlh11gGmli N,, N2 
Gn11liwL hw4wql'}mliGh11n: N, Gn11liwL£! qmuw114.hLntl F, 2L.PuwG mctti hl:iLn 
l.IlWLflu bG R hwliwqn11n. npti hnptiqnGw4wG P pwriw'ln'1rn 
hwG11'1uwGnul t hw11pfl!ntl hnri.'1 4LnpliwG 11'1llw1111mpJnLU[!: 

nLctWJflG utubliwJflg 4w11nri. l:iGp q111:iL P = R sin(a + rp) = F2 4wli 
hw2tl'1 wnGl:iLntl Fr '1 w11cth2n' F2 = [N2 - Rcos(a +rp)]tg<p uLnwghL l:iGQ. 

R sin(a + rp) = [N2 - Rcos(a + rp)]tg<p : (4.284) 
p mctti GtlwqwqnljG w11ctbQ[! 4hWUWUjWIJ1WUtuwG'1 tunL.P'1 

'l11tlw62'1 wG4iwu· a-'1 npnzw4'1 w11ctl:i2'1G: tuG'l'111C! LnL61:iLm hwuw11 
(4.284) hwLtwuw11mu[! w6wGgl:iL l:iGQ [!Ul.11 a -'1 L. hwLtwuw11l:ig111:iL q11nJ'1. 

of = O = R cos(a + <p} = R sin(a + <p ~g<p, (4.285) aa 
n111.11hri.'1g' tg<p = ctg(a + <p} 4wli 

tg<p = tg(90 - a - <p }, 

<p = 90-a-<p, 

a= 90-2<p: (4.286) 

UJGmhbLnL. npnzhL bGQ tunL.P'1 11114,w6e'1 w041wo· a -fl 1.11pwGu
:t>npliwgtiwJ'1 lll:i6mpimOn' a2 - G: 

c:!u1.11 04. 4.81-'1 u1.11wg4.hL bG. 
B'C' CB C'B' 

tga = B'A , tgak = BA= BA , BA= AB'/ cos y , muLnti 

C'B' 
tgak = AB' cos r. 4wu 4,b112Gw4wGwUjbu. 

tgak = tga. cos r : (4.287) 
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I c 

/ 
I / -

/ -µ---
/ B 

uf/. 4. 81. lunt/1/1 f}f1t./Wr7R/1 wfii/;wli (a) U7f1WUU:/Jfl(1UWg/1WJ/1 tJMm -
p;wli (a2) n{1n2t1wli hw2t./w{11/w1/1li uju/Jtlw: 

c:!G11mGbLntl ak = 90-2<p. UJnLU 4nritl'1g' hnri.G wGw11qhL 4nl'J.J2 
1.11briwzw11cthLm hwliw11 hwztl'1 wnCibLntl. y < 90 - rp hwi1.11Gfl w111.11whwJ-
1.I1mpJmU£!, u1.11wgbL bGQ 

tga = tg(90-2<p}/ cos(90-<p}= ctg2<p/cos<p. (4.288) 
1nri.'1 L. lib1.11wri'1 li'12L. 2i.tiuwG wG4imG[!' rp - G, [!U'lmCibLntl 25°, 

u1.11wgbL bGQ. 
ctg50° 

tga::; 
0 

= 0,93, 
cos25 (4.289) 

a:o;42-43°: 

YWl.I1Wl1bLwqn116Ltw6 hWf1P'1!nlll tuni.titi 1111tlw62'1 wG4JnLG[! bril:iL t 
30° , ubGQ pw11fl11wg11bL bGQ 10-13°-ntl. n11ntl hGw11wtln11mpJmG t 
u1.11bri64.hL llbQbGwG wq11bqw1.11wtln11hL 30 4u 11wufl .UT-75 Lnf1W4Lnn11ntl: 
c:!Ci'l nnmu, pL.'1 1111tlw62'1 wG4JmG[! 2w11ctuwG mriri.mpJwG hbLn 
LnWl.IlWGtlhL t y = 60 - 65° uwhllwGObnmli: 

4.5 14. c.//Jf1wLtwnmgt/w<f CO- 4,2 2Wf1JJWgwu pwupwf1wungw;/70 
tl;wljwpm;ullf1/7 u/Jf1tlllf1/7 gwDJJ/7 hwt1wf1 

Pwu2w11wGngwJ'1G li2w4wpnLJuh11'1 ub11tlh11'1 gwG2'1 CO - 4,2 
zw11w2wgwG'1 Gn11liwL w2tuw1.11WUJ2[! 1.114JwL 1.11G1.I1bumpiwu 'lW21.I1hpmli 
WUJWhntlhLm hwtlw11 [!U11Cll141lwG 4,2 li LWJUnLpJnLU[! 4fll'.iWl.I1hL hGQ 
hn4m wuqwtl, hwGt.lhL t ubruGwhwG WUJWl1Wl.I1[!, oq1.I1wqn116t.lbL t 
bq'1UJ1.I1wgn11hG'1 2w11ewgwG'1 libtuwGtiqll[! , i.tintuwGgmtl[! 1.11114.hL t 
wGLtw11nrih11'1g. 2112wGw4C! tlb11gtlbL t 4nq1.I1'1tlw1.I1nf1/1g, /1u4 tuni.ti'14-
Gb11[!· co - 2,8 2w11ewgwG'1g (G4. 4.82): Uf11.I1Wl111W4WG i.tin11flw11-
4mliGl:i11[! L. WjUmhb1.I1L. Lill ewG'1 IJ1W11tlW w2tuw1.I1WGQ[! gmjg bG 1.I1tll:iL, 
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n11 tlb11w4wnmgt{w6 2w11J?wgwuf1 2whwqnn6w4wu gmgwuf12ubn(! 
pwro11 bu L. Lflwrdbp pwt{w11wnmo bu wqrmnbtuGf14w4wG 
U1whwG2ubf1[!: 

&!;. 4.82. Lfbpwl;wnmgl/wo pwtipwpwlingw1flli 2wppwgwti/l [!tif}.hw
tim{l 1.11/Jup[!: 

'-lbnwljwnmgowCi hwow11 LtwrL.nr t 1.Sf12m [!Cim11bL hwmLtwUlbu 
q.LWGL(wljub[l(!: 

Qr wCitjwyubnh hwnJwn!.ih uibuntf;ltmun: ctwuwCiwljwljflg hwgw
hwuiflliwJflu 2w11gwgwGGb(lfl catuwl(n11 pb(lnLf>JnLO[!. 4wnmgl(w6J?WJf1G 
L. mbtuCmLnqf1wljwt:i wnmumJ. ub11ob11'1 Ulwnljwuibri.fl n£ pwl{wnwn 
tumntpjmt:i(i t, n11Ci '111 hbppjl(i UjWJOWCiwl(n11l{w6 t UbflOUWPW'l. 
tumflflliGb11fl 4wnmgt{w6pm(: 1WJlI1Gfl pnLnr 4wnmgl{w6pj1 ubndCiwpwq 
tunl/lflliCibpflg l(wlflwq.m1Ci(! utiwl{wnwLrwJflCiCi t, uwlfwJO 2w112wgwOfl 
WJll hwt:iqm1gfl wnwCioCiwhwmL1mp1mGjig bL GbLm{ oqmwqnnol(mu bCi 
ru1wGp: 

u4wqwnwl.jw1f1Ci tunl/ltilrubnfl pbnmpJmCiG wiu t, np wl.jnuf14'1 
pwgdwCi dwowGwl.j i.bG UjLI'lWQCimli UlWlll!wmbrl(!, nn(! hwCiqbgCinLO t 
ub11ol:irfl '.J>tiqtinLnqtiwtiwG hwlfwump1mGGbntiG: :iwgwhwuif1ljw1tiu 
02wljwpm1ub11f1 ubnob11'1 Ulwntiwmbri.c:! Ujbmp t nLGbuw 0,9- 1, 1 q.p/uo

3 

tuuimp1mG: tuU1mp1wu l[ln.1w wndbpubnfl 11bU1pmo ubpli[! £'1 6Lntli, 
hnmmu t L. w11rumugmu 300 ljq/hw Cinpuw1'1 ubpopg 6Lmo t 250 ljq. t.iwo 
wtlbtf1 Pili.: 

u2l{w6 cntuwt{np pb(lntpJnLUO l(bpwgGbtm L. 2Wf1J?WQWU[) 
mGf1tlbf1UWt '1Wf1CUbtm UUjWUlWLjnl{ WJG tll:i11wtiw11mgt.lbt t' ubputi 
U1Wnljwmbri'1 hnriu tuLnwgGbtm GUjwLnwl!nl(, JnL(lWQWUlJnLf1 2w11gmo 
oq1J1wqnn6tlbt bu qm1q LtnGwLrwu q.Lwfitlwl!ub11: 
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=inqf1 tuuiwgowu nLqqmpjnLu[! liwnL.np uzwCiwljnLpJmG mGti 
wljnunul ul:i11ol:i11'1 ht:rnwl[nrmp1mGGl:i11Ci wCil[lnl[lntu UjWhhtm 
mbuwGt.iimutig: 

'1flU1wf14bGg WJll q.nr6[!Gpwg[!: 
QtwGtlwl.ifl m11wliwq6f1 (2R) [!GmrntPJnLU[! ljwl!lwlltlbL t wn2L.mo 

hwu11f1U1w6 r 2w11wl{rintl Lrn2mh11[! Lflturhgul:itm ljwli hn11f1 ob2 lilllgGhtm 
L. l!lbflWU1mm1mfl q.nmm pwgwnuwG mbuwuLumGflg: 

U11w2f1G UjWJUWGflg bLGbtntl' <lLWGt.lwlffl zwnwt.1.11fl ub6mpjnLU[! 
Ujbmg t pwt1wrw11ti hbLnL.JWL wGhwl[wuwnmpJWG[!. 

R > r(! +cosrp). 
I cosrp 

(4.290) 

n11mbq' <p- Ii hnqfl L. qLwfit.{wt.if1 oqwq.mnm oti2u 2LfluwCi wfilumufi t: 
UJnLU UjWJUWCi[!' LnbqwUjtnnLJtnfl qnuim pwgwltWJnLPJnLUU 

WUjWhnt{t.{mO t h/u < Hwti UjWJUWGflg, nruibrf Hwli -[! wGt{whbmgfl 
tunnmpJmGG t. h/u -[!· wGt.lwhbmgf1 WJG j"unpmpJnLLI[!, nrifl 11bU1QnLO 
pwgwnt{mu t mbflWUIUlnLJLnti q.nmflli' ( = q;, ( -o· wGt.{wq.nl!lm tl.nw 
tntlJWL ljl:immli GnpOWLfl (N} L. pwgwnawlt wrwqmpJWU (VJ tlfl2L. 
ljwqut.1.wo wGljJnLCiff 

uzt.lw6 ( wCiljjwG LfWUl[! wGt{whbl!lgpg L. wGtitl.f1 UjWjlWObuinbntlg 
4wtul(w6 hwul!lWl!lbLm CiUjwmwLtnt.{ q.pbt bGp D Ljb1J1nl[ wGgCinq 
GnpuwL11 N L. V wpwq.mp1wG m1111m1'11mGGbrtiG hwllwUjwmwutuwCi 
mqpqObpfl hwl{wuwpmufibp[! (CiLj. 4.83) 

I 

I 
I 

B 

!J 

ul/. 4. 83. Q/WUl/Wl/fl hUJ2l/W{ll/WJ/1ti U/ubifw: 

0 L. D Lfbmbpti LfnopripCiwmGl:in[! lilflubG 0 (0,0) L. D (RsinfJ. 

Reos<.::;): OD mrifl11'1 hwt{wuwnmuo liLflGfl' == x t.rwu 
RcosO RsmO 
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y = ctgOx. 

k1 = ctgB · 

BD mri.tiri.ti hw4.wUWf1nLUQ LntiGti. 

(4.291) 

y-(R+ L1R) x 

RcosB-(R+L1R) = RsinO' 
(4.292) 

Y= RcosB-(R+L1R)x+(R+L1R).· (4. 293) 
· RsinB 

BD mri.tiri.ti hwt.LwuwpuwG wGl.t1mGw1tiG qnrowl.ttigo· 

Ki = R cosB -(R + L1R) (4. 294) 
R sin() 

OLl'J.l'J.WhwjwgmpJWG UjWjuwGtig DV nLl'J.Pl'l.ti wGLtJmGwjpG 
qnp6wljpgQ · 

K - R sinB (4.295) 
2 -(R+L1R)-Rcoso ' 

K -K R 
tiu4 tg,; = 2 1 = ctgB . (4.296) 

l+K1K 2 (R+L1R)sinB 

iwliwowJG QGl'lmGt.lw6 Ulbl'J.Wll.jUlnLJUlP pwgwnliwG UjWJLiwGp, 
mGbGe' 1gc; < tgrp: U1mu Ljnri.Lipg, q1.wG4.wl.tti UjllllllliwG l.ttiGbliwUlp-

l.twLtwG zwnw4.tiri.o· R+ L1R-Q , npnzbL bGe uwhpp 1:,·u qnp6wl.tgtig 
Ljwtu4.w6, nf1Q hwuwow1G Libp l.tnri.Lipg Ltwll1LUf14.w6 qpll1wl/1npoGwl.twG 
hbUlwqnUlnLpjmGGbpp' r:u= 0, 13, nLUUlp. 

bGp. 
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t:u =~=0,/3, nplllbl'J.pg' L1R,,,,0,15R: 
R+ L1R 

Sbri.w1'lf1b1.n4. L1R-p wpctbeo (4.296) hwt.J.wuwpliwG Lib2, UlllwgbL 

R 1-1.15 cosB 
tg rp > - ctgB = ----- : (4.297) 

1.15RsinB 1.15sin0 

Q(jl'lmGb1.n4. lg <p = 0,4, UUlWQbL b(jp · 0.46 sinB =I - 1,15 cosB. 

Lm6b1.n4. t.lb112tiG Wf1U1WhWJU1nLpjmGQ, UUlWQhL bGe. 
1,8 7 cos 2 B-2,8 7 cosB +I= 0, 

cos B= 2 ,87 ±J8,23 - 7 ,48 =0,536 . 
3,74 

0 = 58 11 
.· 

UJull.ltiunt.l. wGt.lwhbUlI?P pnLJLWUlf1hLti wpctbeo uuiwgl{bL t . 
h < R - R cos() = R( I - cos ()) = 0, 4 6 R · (4.298) 

Q(jl'lmGb1.n4. wG4.whblllpp wnw4.b1.wqnLJG t'lmf1nLpJmGo' h = 5 utf, 
Ulllwgb1. bGp. R > 10,87 utl, QGl'lmGbt. bGe R = 12 utl: 

qLwG4_w4ti zwnwt.Lri.ti · ub6mpJnLGQ UUlWQbL t:;(jp (4.290) 
Wf1U1WhWJU1nLpJWUp, IJUUl npp UUlWQbL bGe' R ~ 26 r : UJU Wf1U1WhWJ-

UlnLpjnLGQ tunumu t WJG uwupG, np hnri.ti GwtuwgwGewJpG 
u2w4mpJmGQ UjbUlp t 4w1J1wf1bL pwpop npwl.tn4.. WJGUjbu, np r - ti 
wpctbelJ l'lW2ll1nLu u1J1wg4.ti hGwpw4_nppG ~wl/1 l/1nep: 

iw24.ti wnGb1.n4. Ltwlllwf14.w6 hw2t.Lw11LtGbpti W(ll'lJmGpGbpQ, 
QGUlf1bL bGe Rmax = 12 utl cnwGt.LwLt: q1.wG4.wLtti G4_wqwqnLJG 2wnw4.tiri.o 
Ull1Wg4.b1. t' Rmin = Rmax - h = 12 - 5 = 7 utl: 

UJmu 4wpl.tnf1 UjWJUWGQ ubpuo 2f12Wll.lWUlnl'J. hnri.ti Gbpuubri.unum 
t n~ pb 2w11eti bpljwpmp1wup, WJL hGwriw4.nf1pG ~wl/1 2w11etiG mri.ri.w
hw1wg mri.ri.mpJwup: QGl'l npmu , hnri.ti LiwuGtiltGbpp lllbfl.wl/1ntump1wG 
nLfl.l'J.nLJ"JnLGQ (hwl.twql'luwG hwliwqnpp) 1.4blllf1 t hw1J14.P ubplip 4.riw l.twu 
2w11eti b11Ltw1GwljwG wnwGgeti 4.riw: 

u24.w6 UjWJUwGGbpp pwt.lWf1Wf1liw(j hwuwp wGhpwctbzUl t, nr 
q1.wGt.Lwl.tti l.tnGti htiueti wGLtJmGo 1.tiGti. 

( 
11 ) b tg a < tg 90 - rp = , 

Rmff< - Rmin 

npUlbfl.pg cnwGLtwl.tti LWJGmpJntGQ u1J1wgt.lbL t . 
b ~ (R"'"' - Rmm )ctgrp $ 2,47(R"''" - R""" ) $ 17,29 utl: 

'-1.bpgGnul bGe b = 15 utl: 

(4.299) 

(4.300) 

4. 5 15. <.Jb17wqwnmgtfwa C0-4,2 2w17pwgwu hwgwhwtnf1Ltw;/1D 
t12wLtwpm;ub17/1 ubfltlbfl/1 gwup/1 hwtlwfl 

UJmu C0-4,2 2w11ewgwGQ ol.twl/1ntubL bGe gnpbGp 2wrewgwGp' 
hwGt.LbL t:;(j ubpliGwlllwf1 tunri.n4.wl.tGbf1Q Lt tunl/1til.tGbf1Q, hbUll.tnul 1J1bri.w
l'lf14.b1. t Liw1J1Gw4.nf1 l/1ngtu' gpqw6 ubplibflQ 6w6Ltb1.m hwliwp (Glj .4.84): 
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4wmwrutbL t quUjwGwljwJflCi ubrt'iCiwpwrifl UlbuwljwCi hbU1wqn
U1nLpJmCi[], WJCimhbUlli t.J.b11wlfwnmgt.J.w6 2w11pwgwCiG wCigbL t LWJCi 
WflU1WJlf1Wlf W Ci l.f1 n[lCIW fllf nulCibfl: 

nuwwCiw!Jw1hCi ubntlCiwpwnh ll1bump1mCin: 1wgwhwU1fllfwJflG 
tl2wlfwpnLJubf1fl zwriwgwG Ulbfl.luninq.flwJfl wnwt.J.bimpJmCiGbfll} , pbf1QW
U1lJ.nLpJwG pwrClrwgtlwG U1buwljbll1flg, t.1.wrimg hwuU1wll1t.l.w6 bu: 
PflWlfwCiwgtlwCi hwtlwr tl2wlft.l.bL bCi hwtlWUjWU1WUfl.lwCi Ulbfl.JCinLn
q.flwCibp Li UlWflPhfl ljwnmgt.J.w6pfl Ulbfl.Jufllfwljwu tlfl2ngCibr: utlwG 
wzfl.lwUlwCipCibflflQ t CiwL tlbfl lfnrttlflg t.l.bflWljwnmgt.1.wO hwgwhwtnfl
ljwJflCi zwflpwgwCi[], nf1U1brt nfllljbu ubptluwpwri t'i2wlf4.w6 bu n11n2wlffl 
UjWflWtlbtnflbflnt.I. quUjwCiw4wJflG pwCinri 011q.wGGb11: 

u2lJ.w6 Ubflt'iCiwpwri pwCinrt Oflq.WCiCibflfl hwzt.J.wfllffl UlbUnLpJWCi 
tmpJnLli[] hbU1LJWl Ci t : 

PwGnri 011q.wGCi wztuwll1mtl t npUjbu tlblf owmnt.I. wtl11wlfgt.J.w6 
hbowCi , n11n hnrifl 11fltlw1111mpJWCi U1Wlf 6lft.l.mtl t n11n2wlffl tlbompJwtlp: 

UbptlCiwpwrtfllfl WU1Wtl[] hnrifl tlb2 tun11wCinul t gwCipfl tunpmpJwCi 
lwlf1nt.I.· OflCilL 6 utl: 1wtlw<'lwJCi tlbfl 4nrttlflg ljWU1Wfl4.W6 q.fltnwi.f1nf1<'1-
CiwljwCi hbU1wqnll1mpJmCiGbpfl , Ulbuwljwpwf1 11fltlw1111mp1mCio tlf12flG 
hqnpmpJWU hnrtbflnLtl U1WU1WCilJ.mt'i t 100-150 u/tl uwhllwCiGbpmtl : 
c:!G11mCibLnt.I. wUlwt'ifl Ulbrtw..PntumpJwCi tlb6mp1mGG mririwt'iflq. mririm
pJwtlp h = 6 utl, UUlWQbt b(ip 6lft.l.w6efl (AB) hwt'iWUjWUlWUtuwG lwlf1o: 

.x 

P A 

y 
ult 4.85 !}utJ/WUWl/WJflU U0(1UUW/}Wf//1 hW21/Wf1f/WJ/IU U/ulitfw: 

tilft.l.w6ef1 AB t'ib6mpJntU[! n11n2lJ.bL t hbll1LJWL hWJUlufl pwGw<'ILnt.I.. 
PR3 

AB=-, (4.301) 
3£/ 

nf1Ulbrt' P - Ci wUlwtlfl t.1.rw wq11nri mctCi t. E - c;· WU1wt'if1 . wnw<'lq.w
ljwCimpJwCi tln11mw. I - u· wll1wt'ifl LWJCiwljwG hwll1nLJpfl f1Gbf1gf1wJf1 
t'intlbCiUl[]: 

1wt'iw<'lwJG Glf. 4.85-fl uUlWQbL bup. 
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h = YA - YH = R cosB0 - R cos(B + ()0 ) , (4.302) 

AB=h/cosa , a = 90-( %+B0 ). ntUUlfl AB=isin(-j +(}
11

) 

Y.bf12flu hwt.J.wuw11nLtlflg (4.302) uUlwgbL bCif!. 

cos(O + 80 ) = cos B0 - !!_ 
R' 

B + 00 = arccos( cos(} - z). 

% + 00 = arccos( cos(} - z )-~ (} : 
LiJUUjflunt.1.. UU1WQbL bCip. 

AB= h . 

sin[ arccos( cos B0 - ~ ) - ~- (} J. 

(4.303) 

(4.304) 

p (j ;rr d./ 
w nri of1q.wCifl flubpgflwifl tlntlbCiuicf I= 

64
: SbriwrirbLnt.I. / -fl 

w[lctbeo (4.301) hwt.J.wuwfltlwCi tlb2 L Lm6bLnlJ. d - fl GljwUltlwt'ip, 
UUlWQbl bCif! . 

d = 1,6 {ff!; . 
AB - fl Wflctbeo (4.304)-flg (4.305)-mtl 

UU1Wgt.l.bL t. 

(4.305) 

ll1brtw11rbLmg hbll1n, 

J 

do 1,6 [ PR . 
./ . J h 3 . (4.306) 

srn l arccos( cos011 - R )- 2 (} JE 
1WJU1Cifl t qUUjWUWljWJflCi Ujn'lU!WUlb (CT-65f) wnwt'iq.wljwfim

PJWU tln11mLf1 t'ib6mpJmuo· E = 2 · 10' Ulutf, R = 72 utJ, muUlfl (4.304) 
Wf1U1WhWJU1nLpJn.tGflg AB= 19 utJ, bflp h = 6 utJ, Bo = 1(JI, tlblf WU1Wt'i fl 
~::1uS_?Ltw6 met[! P = 9 u, UUlWQbL bGf!. d = 0,48 utJ, []UJlntGbt bGf! d = 

4.5 16. ~wgwhWl.!7/11/WJ/lU 2Wf1/}Wgw0Ubf1/1U It/lg l/WU1Wf1b1w
qn(1<fl/w<f wf/nuwhwu0bf1 Lt 0(1wug mbump1wu 1.17Wf1f1bf18 

Swuef1 wq.f1bq.wll1Gbflf1 hbU1 hwt'iwLf1t.l.nri wljnuwhwfitlwG hwG
q.nljgGbp[] CiUjWU1WljwmririlJ.w6 bCi nnnq.tlwGo: 
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ctwuwGw4w4jlg w4nuwhwGGbfl[!, nnnGp WflLnWl'lflnLpJmG bCi 
uuibt ijbnL.u 1940-w4wCi pt..l.wl.fwGCib(ljlg ul.fuw6, Ciwf'uwuibu4_w0 bCi 
pmlft'19'1 hwliw(l L. 4nit..l.nLli bCi pnL4L'1gCib(l, hnrm plipwt..l.nflbtnt..I. 
Ll!Cil'lwgCinLu bCi: UJl'l qn(l6Q£ipwgj1 wr111JmGpmli pwt..1.wLtwGwiwlfl 
4_wuiwCimli bG nnnqliwG CiLL1Wlllwlfnt..I. hwGt..l.w6 wlfnujl lllbfuCinLnqflwlfw~ 
Ll!wflwlibuipb(l[! · nnnqliwCi 2mp[! nt J}b mwnwot..1.mtl t l'll:iLLlfl 4nrw 
pmJU[!, wn lib6wliwuwlip Gbpoot..1.nul t llhLLlfl GbnpL.: 

4.bp2f1Ci uiwnf1Gbpj1G 4wuiwpt..1.wO qpuiwlfwCi hbuiwqnmmpJmCi
Cibnml hwuLnwLnt..l.bL t . np wlfnuwhwGti w2tuwmwGpj1 nnw4[! Ltwtut..l.wO t 
uwlfbnL.mJPC! Lfwqlinri. q6bn'1 2wnduwG mrtri.mp1wlip Lfwqut..1.wo y 
wGLt1wG [!UU1 pwpOpmpjwG lflnlflntuliwG onjlCiwtwlflmpJmCijlg' y = y (z) 

(G\.t. 4.86): 

8 

-.X 

~ y 

lJ[/. 4 .86. £/WU7W{lb[wqn(7<flfwd' tu[/nuwhwtitil;(l/f hwz</W(ll/WJ/lti 
ufubllwCib(1. 

=lbuiwqnLnmpJmGCibpnt..I. Ll!W(lqt..l.bt t, np 4wqunq q6bpf1 Ltwqliwo 
wCilfJWCi a = 0 wpctbpfl llDU(QnLli pwCinq UWlfbpL.nLjp[! hw4_WUWf1WiWlfl 
l.4Ci11wgCimu t pupfl uwlfbflbu[! L. npnzwlfjlnpbG w1.4whnt..l.mli 2fl'1 
CibppwlflwGgmli[! hn(ljlqnCiw4wG nLl'\l'\nLPJWUJ! (Glf. 4 .86): 

liwqlinq q6j1 a = -a; wnctbpjl ribummu plipjl uwlfbriL.mJPC! pwt..1.w-
4wCi jlCimbGutit..I. tumwGmli t' pm4tl19C! 4wmwnt..1.nLli t npw4m.l. tiu4 
nnnq.uwG 2mnn ub6 liwunt..I. CibnpwlflwCigmli t CibflpL.: liwqunri. q6~ a = + 
a1 wpctbpp 11bLL1Qntll' plip'1 liw4bpL.mJPC! umwg4_mli t nt UIPCil'l 2nLfl[! 
CibrMt..1.nul t hnrf'lqnCiwl.fwG nuv1mp1wlip, wt..l.bt'1 PP! 11bui'1 CibppL.: 
uzbCip np WflU1WflflnLpJWG Lib2 oqmwc+np64_nrt wlfnuwhwCiCib(l[! 
LfnCiw~wCi uwlfbpL.ntJP mCibCi L. lfwmwpmu bu lijlwJCi pnt4L'1g' 
l.4Ci11wgCibtml pupjl hnrrn: 

UJu1.4jluml, hwgwhwLnf14wJj1Ci 2wnpwgwCiCib11'1 hwuwn Ci1.4wll1w-
4whwpuwp t mCibCiwt a = +a; Lfwqunri. q.6bnn4. uwlfbpL.mJpCib(l, npnCig 
4wquwo wCilfJmG[! zwpctuwG mri.ri.mpJwCi hbm· Y = yo: eGri nrmul, 
np1.4twq'1 wU(whnt..1.4/1 hn11f1 owuGplf/1 hwpwpbpwlfwCi mbqw2wrct. 
wCih11wdb2m t, np 4_bp2'1Gtiu hwnwpbnwlfwCi hbt.nwq.6'1 [!Gpwgti4 
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lfbt.nb(lmli 2n2wlflnri.Gbpj1 Ltwqliw6 wGlfJmCit:f c;, OX wnwCigpp hbm 
pwtlwrwr/1 ( < 9tf - 'P ~w11.huGpCi; 

,nri.ti liwuCif14'1 2wrictuwCi pb' hwnwpbnwlfwG L. pt;' pwgwrow4 
hb1.11wq6bp[! 4wtu4.w6 bG liw4bnL.nLJpj1 OL.jig: n1m2bL bCip wlfnuwhwGfl 
liwlfbriL.nLJpjl wGwttnnf14 Lnhup[! mbj1.JCintnq.jlwlfwG hjlliGw4_npmun4_: 

1bll1wqnt.nmpjmGCibrim{ [46J hwut.nwui4_w6 t. n(l WJCi uwlfb
pL.mjpCib(l[! , nnnGg mri.ri.nririnri. 4nnbnG mGbCi tnq.writipuwlfwCi uLLlflflwlfl 
mbup, gmgwpbpmli bG G4.wqwqmJG QWfl2WJj1G 11'1liw1111mpJmG Lt hn11f1 
lflturbgliwu wnwl{btwq.mJG wut.nptSwCi: 

U4nuwhwGp liwlfbpL.mJpjl bfllfnt ntri.rtnnrinri. 4nrbfl'1 (OB L. BC) 
hw4.wuwnmliGl:ino Gb114w1wgnl:iL bGp tnq.wntipuwlfwG Ul.lf Pf1WLGbpj1 
mbupm{ (Glf. 4.86): 

s, == c,e -'l''lW LL S2 =C2e-'l''K'P: (4.307) 

'lblfwflt.nJWCi 4norritiGwuiGl:inmu G24.w6 4nnbn'1 hw4_wuwnmu-

Gb(ll] umwgl{bt bG. ~ = c ,e -arcig -; igrp ·) 

y=O . 

y=ctgy0 (l -x), ) 
/ 

2 2 -arctg::_ lg(/J 
'\/ X +z =C2e :r ·siny0 : 

'-fwqlin11 q6f1 (AB") hwl{WUW(lnLUI]. 

x-x1 =L= z-z1 : 

X2-X1 Y2 Z2 - Z1 

(4.308) 

(4.309) 

(4.310) 

=twllwmbri. Lnt6bLm! umwg4w6 6 hw4_wuw11nulCib(l[!, lfuuiwGwGp 
X1, X2, Y2, (Y1 = OJ, Z1, Z2 4nonri/1GWLnGbnti wnctb12Gb(l[! L. WflllJnLGpmu· 
pwCinri liwl.fbJlL.nLJPl'l hwl{wuwnmu[!· rp(x, y , z)= 0: 

,wJLnGp t. nn liwlfbpL.mJptJ t..l.nw hnri.ti uwuGtil.fGbpjl 2wnctuwG 
hwt..l.wuwpmuCibpG mCibCi hbLnL.Jwl t.nbUEf:!° 

dx dy dz -----o- = --= --
r •2 /'2 r• r• f'f' 
ly + z J:rly :r z 

(4.311) 

=tnri.fl hwnwpbnw4wG 2wrctmu WLL1Whn4.btm hwuwn wGh11wdb2ui 
t, nri hwpwpbnwlfwG hblllwc+6'1 gwGlfwgwo lfbmmli mwn4.w6 
2n2wlflnrt(!' 

X-X; y-y, z -z; 
(4.312) arp, orpi orp1 arp, arp, arp,_ 

Oy oz oz OX Ox ay 
!!_<fJ2 !!_<p2 orp2 orp2 8<p2 P<P2 

Oy oz oz Ox Ox Oy 
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OX wnwCig11'1 hbui ljwqlill w < (90 - <p) wCi4JmCi: (4.312) hw4.wuwptlwCi </Ji 
.l>mCiljgpwCi (4.311) hww4.uwr11lwCi lip liwuCi t. <p2 -cf llJmu uwucr 

4wuiwrtbln4. uuiwg4.w6 11'1l>brtbCig~WL hw4.wuw(lnu1Cib(l~ pl{w1'1Ci 
ltCiuibqpmtl, n11n2bL bCi11 wljnuwhwCi~ 1.4wpwllbui(lb(l[}. ijrnl{w6111l 
wCiljJmCi[}' 2y = Tff, pwpdpmpJmCin' H = 25 utl, b114w11mp1mCin' e = 20 
utl, a = +2ff: 

4-5 17. U;qftub{1nuJ ownbf1ft pubf1l! tI;wl;nfJ Li. tlftwdwtfwuwl; 
U/Wf1Wf1lJIWUjnLpbf1 tfmgfinf} mlifttfbf1UW/ tfbpbuw 

'TlwpW(lUlWCiJnLpbpll wprumGwl{bui oquiwqn11MwG hwllwp wCi
hpwdb2ui t !Sll2ui 4wquw4bp1.4bL WJG hnri.'1 lib2 tluigGbLm w2tuwuiwCi11-
Cibp[}: 

,WJuiCill t. nri 1.4w11w11uiwCi1mpb(ll! hnrtll llb2 lluigCibLCi llriw4w
Gwgl{nul t bpljm brtwliwljnl{. llwljbpbuw11lCi gpmllnl{ u CibphnrtwJltCi 
llwuimgmtlml: 

l.iwtunpq UIW(lWq(lw.l>Cibpnul CibpljWjWg(lbgltCil? tlwljbpbUWJltCi 
gpllwCi hGwriwl{npmpJmCiGbpll 1t11wljwGwgllwCi uiwppbpwljCibp(}: Uw-
4WJCi ~bUlj;? t Ci2bL, n(l llw4bflbUWJhCi g(lmll[! pb(lnLpjmCi muf1. 
1.4w(lwpuiwCi1mpb11h oquiw4wf1 GJmpbflll oquiwqnpMwu wri111mCiw
l{buimp1mGn gw6p t: Pwgh qpwCihg, LbnCiwJltCi 1.4w1llwGGbpmtl, 
uibriwCi111l pb11mp1wCi 1.4wJllwCiCibrtmtl uibrtll t mCibGmll gpl{wa 
~W(lW(lUlWCijmpll L4.Wgmll: 'lpw hwllwp llw4bflbUWjf1G gpmtlltg wullf1-
2w~bu hbuin ~buie t 4wuiwrthl hnrtf1 llwlfbflbuwJpu lfltuphgmll: 

l.ibphnriw1f1Ci llwuimgllwG dwllwCiwlj pw(ldpwGnul t L4Wf1W(lLnW
GJmPll oquiwq.npOllwCi Wfl'lJmGwl{buimpJmCi[}, hwuiljw1.4bu, bpp hnrtll 
lib2 lluigCibLmQ hbuin tuwnul{mli t UflW hbui: 

'11W(lW(1LnWGjmpb(l[! hnrtlt lib2 tlmgCibLm m hnrtlt hbUl tuwnubLm, 
WJqf1Gbpmll llll2PliWJf'!Ci qnuif1G t12wt.ibtm L qw(ll>JWL 1.4wpw(luiwG1mp 
lluigGhLm hwllwp libp 4nrtll'1g ll2w4t.lbL t mCip4.bpuWL tlbj;?bGw [33), npf'l 
ljwnmg4.w611w1f'!Ci utubllwCi pbplJ.w6 t Cilj. 4.87-nul: 
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6 
u[/. 4.87. '11W{7W{7tnWfiJnLPf! hnf]/1 tJbp tltngunf] m{i/11/bf7UW/ tlbpb{iwjfl 
ftwnmglf wapw;flu ufubtlw. 
1-2f7pwuwft. 2, 3-mdw1f1u hf1fJf7nq1wuubf7, 4-utWf7Wf7tnwu;mpf1 pmu
ftbf1, 5-h/1fJf1fl2Wf1df71, 6-.fJflbq: 

UbQbCiwCi pwri4wgw6 t 2112wCiwlj1lg (1), mdwJltCi hll1111nqLWCi
Cibp1lg (2, 3), pmCiljbpltg nL Cipw lib2 uibriw4WJ4.W6 l4Wf1Wf1LnWCijmpf'l 
qwCiql{w6[! llwuimgnri llbtuwCiltqllpg (4), h1l'lfln2wf1df1!1l9 (5), -1>f1bqllg 
(6): 

ui/. 4.88. '11Wf1W{1tnWfijnLp[! hnf}/1 hbtn fuWOUflf] .fJf7bq/1 (/WnnLglfWO
pWJ/1U ufubtlw. 
1-;(7pwuwft, 2-wnw{igp, 3, 4-mdw;flu h/1l]{7flQ[WUUbf7, 5-h/1f}{7fl2Wf7-
df11, 6-lfnwu, 7-w2/uwtnwupw1f1u uftwtfwnwft, B-utwhf11ubf7, 9, 10-
wugpbf7, 11, 12-Uflf]WUUb{7, 13, 16-hbUWf7WUUb{7, 14-l/1nf7WI/, 15-
QUU/WUWI/, 17-wtnwt.1, 18-wugp, 19-wnwugp, 20-i/WUWf1WJ/1U t/b{7-
pwlfnf7nLfJjnLUUbf1, 21-utwtntfbufll, 22, 23-t1/1utuw<l/, nLfJfJWutwhlib{7, 
24, 25- nLfJfJWU/Wh uftwtfwnwftfl t.1wftbf7buubf7. 26- nLfJflWU/Wh 
uljwlfwnwft, 27-1w;uwljwu l/mf1lfwop, 28-hn1nlfwft, 29-pfpw!igp: 

1nrtwt12wt.inri '.J>pbq[} pwqljwgw6 t 2112wCiw411 (1) llJlW 
uibqw4w14.w6 wnwGg11f1g (2) u rtb4w4.w114.mll t mdwJllCi (3) u (4) 
Q.LWGGbpnl{: !b(lbqp wnwGQJ?I! (2) l{bpup 4.b112wl{npmp1mGnl{ llltwg4.w6 t 
hll1111n2w11dll!ll (5) hbui, ttu4 GbpJ?Lp l{bp2wl{n(1mp1wG 4.11w 4.nwGnl{ (6) 
Guuiw6 t w2tuwuiwCipw11lG u4wl{wnwlj[} (7): '-lbf121lGu 4whwtlnpl{w6 t 
bp4m pnGlt!Gbpn4. (8), n(lnG11 uibriwl{npl{w6 bu uipwliwq.6j1 hwljwl)pfl 
OWJflbpmli: (9) u (10) wGgebpnl{ pwg bCi pnriCillw6 hpliGwljwG 
(rib4wl{wpnri) (11) L L11wgmg'1! (uwhllwCiwlflw4'1!) unriwGGbp: 
UwhllwCiwlflw4f1! unriwu[} (12) 4whwl{npl{w6 t hbGwpwCinl{ ( 13), 
l{bp2Gw1'1G ijlnpwljnl{ (14) I.& qu1.4wCiwljn4. (15): 'lb4wl{w11nri unriwun 
(11) uibrtwL.iw1l{w6 t qu1.4wCiw411 mwlj u hwliwLf1l{w6 t Cipw hbui ljn2ui 
liltwgl{wo (13) u (16) hbGwpwCiub(lnl{: UnriwCiGb(ll! (11) u (12) wuiwlif'l 
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(17) hbtn lipwg4w6 bCi wCilip2w1.4bu Lflnpw~p (14), wCigep (18) L. 
wnwCigep (19) lip2ngn4: 

~nriwli2w~nri .1>pbqCi w2tuwtnmli t hbtnL.JWL ~bp1.4: 
l>pbq[! lipwgCibLPU (4.88) hp1111n2w11dP!PQ (5) 1.4LnLnnrt linlibCitn[! 

wnwCigep (2) lip2ngn4 lflntuwCig4mli t w2tuwtnwCiewJpCi u~w4wnw~pCi 
(7): UwCip ewpbpp hwCi11p1.4bLPU WLnWliCibp[! CipwCig hpmli bCi lip ~nrilip 
4pw L. 2wpmCiw~mli ppbCig w2tuwtnwCie[!: bpp wtnwliCibp[! hwCi11p1.4mli 
bCi lib6 ewpp, hwp4w6p lib6 md t wnw2wCimli, npp hbtnL.wCien4 
qu1.4wCiw~p Lnw~p hnLn4w~[! (28) 11mpu t q.WLPU LWJCiw~wCi lflnp4w6epg 
(27) L. 1.4Lntnnrt linlibCitnp LflntuwCigmli[! w2tuwtnwCiewJpCi u~w4wnw~pCi 
(7) 11w11wpmli t: ~wppg wCigCibLmg hbtnn Cinppg pwCinrt u~w4wnw~[! 
q.np6mli t: 

nLrirtw<'.lpq. wnwCigen4 .1>pbqCibp[! q.np6Ciw~wCimli ~ppwnmpJmCi 
!bCi ULnWQbL. UW~WJCi hbtnwqntnmpjmCiCibp[! QnLJQ bCi Ln4bL. np 
hnppqnCiw~wCiCibpp hwlibliwtnmpJwlip CipwCie w4bLP I?P! tCibpq.wtnwp 
bCi L. w1.4whn4mli bCi hnrtp li2w~liwCi pwp<'.lp npw~: Pwgp 1111wCipg, 
pbempJmCiCibpp 4Jlw WJll .1>pbqCibp[! hw2nrimpJwlip bCi .1>pbq4w6 hnrt[! 
tuwnCimli L. lipwdwliwCiw~ WJq.pCibpmli ~wtnwpmli lip2pCiwJpCi q.ntnm 
li2w~mli, 1.4wpwptnwCiJmp[! hnrip hbtn tuwnCimli L. <'.IL.w4npmli 
211w1.4whp! hw~wtpnqpnCi plipbp: 

~w24wp~wJpCi utubliwJp (Ci~.4.89w) oq.CimpJwlip ~wqli4bL bCi 
u~w4wnw~p hbtn 11wCiw~p lipwgliwCi A ~btnp 2wpdliwCi hwttwuw
pmliCibp[!, L. utnwg4bL t Cipw 2wpdliwCi hbtnwq.p6[!(Ci~.4.89p): 
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z. l 

w) p) 

ul/. 4.89. !bf1bqf7 w) hw2t/wf1Ltw1f7u ufubtlw, p) f1wuwLt/7 2wf1dtlwu 
hb1.F1wqf7of}: 

xo:::Rsin(rp0 +mt)cosa, I 
y = R[ cos(rp0 +mt )cos /3 + :t J 
z = R(l - cos m t)sin y, 

(4.313) 

nptnbrt' R - [! .1>pbq~ 2wnw4prtCi t, w - Ci' .l>pbqp wCi~JmCiwJpCi wpwq.m
PJnLCi[!, A.= mR/VII1 -Ci· .1>pbqp 2112wCiwq.6wJpCi L. Lnbrtwlflntuw~wCi 

wpwq.mpJmCiCibpp hwpwpbpmpJmCi[!, a, fJ-iJ' .1>11bqp pbempJwCi wCi~JmCi
Cibp[! x L. y wnwCigeCibpp Ci~wtnliwlip, hwliw1.4wtnwutuwCiwpwp zoy L. 

zox hwppmpJmCiCibpmli, y=arcsinJJ-cos2 a·cos 2 
fJ-Ci' .1>Jlbqp 

pbempJwCi wCi~JmCi[! xoy hwppmpJwCi Ci~wtnliwlip, 
sinfJ . 

rp0 = arccos -Ci .1>pbqp CibpeL.p ~bLnp pbempJWCi 
J 1-cos2 a·cos2 fJ 

2brtmli[!: 
~ritq'1 11w!iw~Ci wriuiwq6mo t tri~wriwglj_w6 g'1~Ln'111: 
A ~btnp wpwq.mpJwCi pWf'lWllJlP!Cibp[! ~LpCibCi. 

v .. = x = m R cos(rp0 +mt )cos a, 

VY= y = m R[±-sin(rp0 +mt )J 
Vz =i=mRsinmtJ1-cos2 a·cos2 fJ: 

(4.314) 

~nrin ~LnpliwCi wpwq.mpJmCiCi wptnwhwJLn4mli t hbtnL.JWL 
hw4wuwpmlin4. 

vi/III = ~v; + v} + v/ = m R[cos 2 (rpo +mt )cos
2 

a +sin
2 

(rpo +mt )cos
2 

a -

_l._sin(rp0 +wt)cosfJ+-4-+sin2 mt-sin2 mt·cos2 fJ]
112

: (4.315) 
A. A. 

Utnwg4w6 wptnwhWJLnnLPJWCi (4.315) 4bf1Lnt6mpJmCi[! hCiwpw4n
pmpJmCi t tn4bL npn2bL .1>pbqp ~wnmg4w6ewJpCi 1.4wpwlibtnpbpp L. 
w2tuwtnwCiep nbdpliCibpp wq11bgmpJmCi[! hnrip ~LnpliwCi wpwq.mpJwCi 
4pw: ~btnwqntn4nrt lip2w~wmmli a L. fJ wCi~JmCiCibpp CimJCiw~wCi 
lflnlflntumlin4 A. hwutnwtnmCi pCitnbf14WLP 11b1.4emli hnrip ~LnpliwCi 
wpwq.mpJmCi[! q.np6Ciw~wCimli eP! t lflnlflntu4mli: 

a L. fJ hwutnwtnmCiCibpp 11b1.4emli A. hwpwpbpmpJWCi lflnlflntum-
PJnLCi[! lib6 wq11bgmpJmCi t pnriCimli ~LnpliwCi wpwq.mpJwCi 4pw: a. L. P-n 
Lnwppbp wCi~JmCiCibpp 11b1.4emli ~LnpliwCi wpwq.mpJwCi uwhliwCiCibp[! 
hwliwCiliwCi bCi ,1.- p hwliw1.4WLnWUtuWCi UWhliwCiCibppCi a={J L4WJliWCip 
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ctwllwGw4, uw4wJG Vqmmax Lt Vqmmin -[!, 4wtut.lw6 a Lt fJ wG4JmGGbrir 
4nG4ribm llb6mpJmGGb11rg, 2b11.4.mll bG wiu 4wll wiG 4n11.llu: 

J,() NJ 12.0 160 200 2;,o 280 J20 w't" 

w) 

40 AO i20 i60 200 240 280 J20 Wot' 
p) 

/J{/. 4.90. =inrz/7 {/1J1f1tlwli Wf1Wqmp;wli l/lm/lnjump;mli{! {/w/ul/w<f a /, 
fJ wli{/;mlilib{1/7g /,). hWf1Wpbf1nLPJnLli/7g. w) J-).=2,9, a={J=O, 2-).=2, 9, 
a={J=511

, 3- ).=2,9, a={J=J5°, 4-a={J=/5°. ).=3,6, 5-a={J=/5°, ).=4,5, 
p) 1-a={J=O, ).=4.8, 2-a=5", {J=/0°. ).=4.8. 3-a=5°, {J=/5°, ).=4,8, 4-a=/511

, 

{J=/0°, ).=4,8. 5-a=/5°, {J=/0°. ).=4.8. 6-a=5°, {J=/5°. ).= 2,9, 7-a=5°, 
fl= 15°. ). =3,6: 

a - r lflnpp llb6mpJmGGbpr 'lbll.l.QnLll /3 wG4JwG llb6mpJwG wq11b
gmpJmGu V1t,,,-f1 4.riw mctb11. t, uum npmll, WJ'l wq11bgmpimGu hwG11bu t 
qwLru hrllGw4wGmll llrwiG hn11.r 4mrillwG qnmm tuwnGllwG 4.riw: 
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'-1.briu 2w11w11114.w6rg hbml.tnul t. nri a Lt /3 wG4imGGbrir lflmfrn
tumpJmGu 0-5° llr2w4wmnul twll.jbu wq11mll t V1t,,,-f1 4.riw, ru4 GpwGg 
hbmwqw llb6wgllwG ctwllwGw4 hbmwqnmt.ln11. llr2w4wmmll WJ'l 
wq11bgmpimGu hwG11bu t qwLru ll.lW4wu G4wmbLr: Umwgt.lw6 
orirGw!wtflmpimGGbriu hGwriwt.lnrimpJmG bG mwLru hrllGwt.lnribL 
ll2w44.w6 w2tuwmwGpwirG opqwGr 4wnmgt.lw6pwJrG ll.lwriwllbmribrir 
Lt 2whwqn116w4wG nbctrllGbrir llr2Lt tflntuw11w11<l 4wll.lu: 

* 
* * 

Ubp qrmw4nGumrim4mnriw4wG w2tuwmwGpGbpmll qim11.w
mGmbuw4wG mbtuGr4wir 4.briw4wnmgmllu, Gnribrir umb11.6mllu Lt 
mGrt.lbflUWLwgmllu hwllwpmll bG.Q LnL6llwG bGpw4w wnw2Gwhbpp 
2w11mGw4w4wG tuG11r11Gb11: 

4. 6. Sbjuuf1[/w;/1 Wf11JJmuwtfbwmp;wu pwf1df1wgnuJp w;wuw
f1Wupw;f1u tubf1qf1w;/1 wrzpJmf1ubf7/1 oqwwqnf1<ftlwu 
tJf1pngntf 

qJm11.wmGmbumpJmGmll oqmwqn1164.n11. wt.lwG11w4wG tGbpqb
mr4w4wG llr2ngGb11u hrllGw4wGmll GbriprG WjflliWG Lt tLb4mriw4wG 
2w11ctr!GbpG bG: Uw4wJG tLb4mriw4r11Gb11r qGbpr wGuG11hwm 
pwp<lpwgmllu UjwhwG2mll t n! llrwJG llmw6bL tGbpqw6wtuubrir 
mGmbullwG, tGbpqwtuGwin11.w4wG mbtuGnLnqrwGbrir Gb111111llwG, WJL 
Gwl.t tGbriqrwir Gnri w11.pim11Gb11r w1111imGwt.lbm oqmwqnp6llwG 
m11.11.mpiwllp: =iwm4wll.lbu m2w1111mpJmG UjbUl.Q t 11wp<lGbL tGbriqrwir 
WJL[!GUl[lWG.QWJrG Wll.PJnL[lGbpr LWJGW6W4.WL oqmwqnp6llwGu: 

'lbnl.tu 10 mwrir wnw2 Gwtuwmbut.lmll tri 2000 p. wt.lwG11w4wG 
4.wnbLWGjmpr llr llwuG WJL[!GUl[lWG.QWJrG nbumpuGbrint.l lflntuwrirGbLnL 
Wfl'lJnLG.Qmll JnLflW.QWG!]nLfl UlWflr w2tuw11hmll UlGUlbUbL. 2b11llwtLb4-
UlflW4wGmpjwG oqmwqnp6llwG 'lbll.l.QnLll 14-15 llLG U1 UjWJllwGw4wG 
4.wnbLWGJmp, wpL.wirG ~nmntLb4mriw4wGmpJwG 'lbll.l.Qmll' 3,5 - 4, 
.Qwllm tGbriqrwir· 60-62, hn11.r 2b11llmpiwG' 40-180, 4bGuwqwGqt.lw6r 
tGbriqrwir· 140-150, 211r Lt qwqr tGbriqrwir· 110-180 llLG m 
UjWJllwGw4wG 4.wnbLWGJmp: 

i"'hwp4b, w2tuw11hr 2WU1 bp4pGbpmll hr2JWL 6pwqpbflr nlll.11.nL
pjwllp G2wGw4wLr hw2n11.mpJmGGb11r hwubL bG, uw4wJG llbp hwGriw
UjbmmpimGmll' .Qr! pwG t writ.lbL: 

=iwGriwll.lbmmpJmGmll tGbriqrwir wiwCimpwGpwirG w11.pim11Gb-
11rg nL2W'lflnLPJWG bG wpctwGr Wfll.tr. .Qwllm, qbmw4Gbpr m 
wnt.lw4Gbrir 211r tGbpqrwG, rG!UjbU Gwl.t 4bGuwqwGqt.lw6rg UU1Wgt.ln11. 
tGbriqrwG: 
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UU1wgm94.w6 t Q.Jmriwt.n(jt.nbumpJw(j tGbpq.bt.nflLtwLtw(j hw2l{b
Lt211nul wpL.fl, pwom, q.bt.nwLtGbpti, hnrifl 2bplimp1w(j, ltb(iuwqw(jq.l{w6fl 
(hflliGwLtw(jnul q.Jmriwt.n(jt.nbuwLtw(j wpt.nWl)flOLPJWG, uCi(j11'1 m LtiwJt.nw
ll2wlttlw(j wr11JmCiwpbpmp1wCi L. LtntlmCiwL-ltbCigwriwJ'1(j ubLtt.nnrti) 
tGbpq.tiw1'1 oq.t.nwq.np6liw(j t.n(iUlbuwLtw(j wr111m(jwl{bt.nmpJmGn: 

tCihrq.tiwJfl wJL[!Gt.npwGQw1'1G wripJmr(ibrti oq.1Jlwq.n116mtlo 
hwOf1WU1bU1mp1m(inul 02w(iwltwlti LtmOuituti tlwnbLWOJnq:~wtObrqbmp
LtwLtwO lifl2n9Cib11 L. ll'1wdwtlwliw4 4(jlllWUt.n'1 2112wLtw tl'12wtlwmti tlwp
rmp1wG U1WhU1wCiow(in: 

UpL.[! tCibrq.'1wJ'1 WUUUIWll UIW2WflUb('l U1WJ1mCiwLtnri JnLpwhw
UlnL4 W'lPJnLfl t: lirw oq.uiwq.np6-mtlo Ltwllltlw6 !t 2fl2WU1Wt.n[! ltbriuin
t.nbLm L. b11Lt11wqG11'1 2b11tlwJflCi hw2L1.t42tmn tuwtut.nbLm hbt.n: 

UrL.ti tCibrq.'1wJ11 oq.IIlwq.nroowG w1111JmGwtlbl1lntpJmGn U1w1tlw
Gw4.npl{w6 t UltlJWL wztuwrhwq.riwLtwO Ulbrtfl UIWJOW(jfibrmtl L. tlh6 
!WL!intl ltwtutlw6 t (jpwCipg, pb nrpw(jnq hw2nri ltLmol{bG wriL.fl 
l'iwnwq.wJptlwG brltm hfltlCiwLtw(j pb(lmpJmCiObrin' pnLJL hwtlwltbCit.n
rinGwgmtlo (tiwnwq.wjpuwCi tlwlthpbUWJ!iG fulilntpjnLG[! linmwtln('lWl.llbU 
hwqwuwr t 0,8 lt'-lui/tl

2
) L. tiwnwq.w1puwCi oGpwg_pfl oG11hwmnL1.mb110 

(wtlU1wtlw6mpJwG L. q.tizb11w1f1Ci tl'12wltwmti U1WU1l'iw11nl[): 'lriwG,g 
U1whwCi2mtl bG hwuim4 q.f1mwmbtuGflltwLtwG tlfl2ngwnnulGl:i11 tirwLtw
GwgCibL: UpmwuwhtlWOJwCi b11lt11Cib('lnLtl wrL.'1 tCib(lqflWJ'1 oq.mwq.n('lo
uw(J mri11mp1wtlp 2wm wnw2 bCi [!Cipwgbr Cln116mtl bCi tunznr w11L.w1f1G 
tLbltl1l11WltWJWCiGb('l, q.bLt'ln2('1WU1W_pwgmg'1! L. Ol)WU1Wpwgmgflz. hwliw
Lflrubr, wrL.ti tcil:irq.tiwJti U'IW('lpbp LlbriwLtintufl! hwtlwLtwrq.br, nrmG,g 
ltflrwm.[mtl b(j llwpqLtmpJWG q.n116mGbmpJwCi hwllw111w pnLnri 
pCiwq.wt.lwnCib('lmll: 

UrL.ti tCibrq.flw1f1 oq.mwq.npbllwli mririmpJwL'ip n11n2wltf1 w2tuw
uiwCipCib11 bCi ltwlilwpLlbL CiwL. tlbr hwCirwU1buimp1mCimtl' uzwltl{bL t 
wph'1 tubpqpwJfl LtnunwLtti!. 2f1WU1WJ?wgmg'1! hwllwltwpqnt.l wphwJ'1fi 
Ltwpuw L. WJLG: 

1wGrwU1bmnLpjmGG mGfl wtlbCiwpw('lbUUIWUU'I UIWJOWCiUbflQ 
wrL.'1 tCibpq.tiw1ti LWJO oq.mwq.np6liw0 hwuwr: 1w011wU1bmmp1wG 
hwllW('lJW wupnri2 UlW('lWOQntl wrL.fl tiWllWQWJpllwG dwotrti PPt.l[! 
mwrbLtwG Ltwqunul t 2700, l'1Ult 6wnwq.wJptlwCi tlwltb11buw1tiG 
tuuimp1mGcf 500-900 '-LUl/tl2: 

Urhti tGbrq.flwJti oqlflwq.nr6tlwCi finp t.nbtuGntnq.pwLtwG 
ultqpntOpCibpfl nrn(jmtlu L. <IL.wLtintufl!librf'I tlzwLtmou wr11f1wLtwG 
fu(jllf111 t L. mCifl qf1mwq.np60wltw0 (jzwliwltmpJm(j: 

4f1('lwnwltw0 hwuwLtwnq.!WJp(j t.lbf'ltm6nq;JwG uf12wqqw1'1Ci f10u
U1flU1mmf1 mtlJwtObpnLl 1985 p. wztuwphmtl pwtlm mbrtwLtw1wCip(jbrmt.l 
Wl'JLI'IWl'\flLlbt h oqmwqnpoLl.bL t 2 llL1111 lJ'-llil.d' ttbltlilrwLtwCi tCibrqflw 
flult 2000 p.' 1,5 LnflPLflnCi Lt'-1.uu:t: 'lbnhu 1985 p. tunrhfll'}WJ'1U UflmpJm~ 
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Cimo 2whwq.np6l{mtl tflG 2-44'-LLn hqnnmpJwlip hnqllw2w11ct'1z.Ol:i111J, 
npnOp mwrbltwO wpt.nWl'}pmtl ttiu tl'12'1Ci hwzl{nq 4,7litu lt'-lm.ct 
ttblJt.n('lwtCibpqtiw, n('l[! hwow('ldbR t 12hwq.Ul UIWJtlwGwLtwO qwnbtW· 
CiJmpfl: 

3m('lW.QWU!JnLl1 U1Wflf1 bpljpwqli11f1 Llrw wpt.nwl'lrtlnri ltbCiuw
q wuq.qw6'1 RWGWlJ[! tGbrqbUlfllJwLtwG 1J1buw4bmpg hwliwpctbp t 
oninpwltti l{pw Gwl{pfl mwu wfiqwutlw mwpb4wfi Wfll)JmGwhwGowOn: 
tunph1111wJtiO UflmpJnLCimu Gwtuw1J1bul{w6 tr 2000 p. lJbOuwqwliq.l{w6f1 
L11'1tl OQU1Wq.np6nulnl{ UUlWUWL WJG_pw(j tlwnbLWUJnLp, O('l[! tiwrnrt tr 
LtintuwrtiUtiL 100 liL u l1l !lizwLttlw6 Gwtlpfl: 

tunqp qnllwqpf1 1 m !Oil orqwuw~wCi OJmpflg, wGwbrnp 
u2wljuwu dwowCiw4, 4wrbt'1 t umwuwt 360 o ltbGuwq.wq. 4wtl 300 lJq. 
UIWJtlWCiw4wO l{wnbtWGjmp: 

UJLf]UU'lflWURWJt'tO tCibpq.f1wJf1 wripJmpGbro q1nu1wt.nCiUlbuw4wG 
Wl'JLnWflflnLpjmOnLli lib('ll)UbLnL h Wfll)JmCiwtlbt.n OQU'lwqnp6bLnL CiU1W
mwlJn4. 01.Jwrwqrtlmli m l{b11Lm6tlmtl bG uriwCig wnwliClflli Ulbuw4Cib11fl 
oqmwq.np6tlwCi brtwCiw4ul:ifl[!, llbQbCiwuW(lJ?Wl.f.nrnulfib(lfl lfwnmg
L1.wbRCib11[!, Cib111111owCi huw11wL1.n11 nu1flCibrn. 2whwqn116UwO briwOwlt
ul:iro L. UlUlfll:iuwltwO Wfll)JmCiwtlbLnmpjmU[! hflliOwtlnrmri UltlJWLCibp[!: 

4.6. 1. U(lb/1 tlib(lq/1WJ/l oqt.11wqn(l6nul[! 

Urhfl tubpq.flwCi l{bpwLtintuLl.mli t 2l:ipliw1'1Cifl L. Ltnllmfiw1 m 
Wj1UlWfl(1WlJWU 2blipbpflO WUIWhnl{nul mwp 2flWOWU1W4W('lWj1nLO h 
2bnmgmu, mbtuOntnqtiwlJwO LtwnflRCibrfl hwowr 2m11 t mwRwgCmu~, 
2bptlwmCibflG t 2bnmgmtl, inpwgCinul t QJnLrtWt.nCimbuwlJwli upbpj;>Cib('l, 
2nq. ltLfltlw mObgnq 2112w(iCib11mll lJnCiqbuwgOmu t zb0i>f1 OI'}[!, 
:J>nt.nni.lbrwLtintuf1!'1 oq.CinLpJwtlp wrhfl tGbrqflwG LlbrwLtintumu t 
tLblJ1J111wLtwOfl L. wnCi: 

Urhti tCibrq.tiwJti oqmwqnn6mtl[! hwl1lnL4 mbtuunLnqflwlJwCi 
qnp6~CipwgObrmtl WUIWhnl{mtl t pwpClr 2bptlwumfll'.iwOjl (lif1Ci!L. 
4000 C) UU'lwgmtl W('lufl Li.WflW('lWCiCib('lmli, pwgwnmli t ttb4U1flWOWQ
Cipuw4wli L. WJL tlGwuwLtwr Gbrq.n116mpJmfiGb11[!, Wl.llwhm.[mu t 
UlW_pwgllwG O! pubrgtinCi nbdfltl L. pmJL t IIlWLflu w2tuwmwOQOl:i11 
UlWCibL gwCiltwgwo lif12wL1.w111mo: 

Urhw1f'!Ci 211wmwQwgmg'1&·ltntbltlllnpObpfl wpt.nWl'}fmrtwlfwOm
PJnLCilJ ltwqtlmo t 1 11

2
-flg 55-70 c 2bflUWUU1p6wOfl 80-100 LIOfl 2nLfl: 

Oqt.nwltwri q.n116nrtnLPJWCi qnp6w4f1gf] wlinwG zr2wfimtl 0,45-0,55 t, 
tiulf ounwfi 2112wfimll' 0,3-0,35: 

Uphfl lJntbltmnpfl mwpb4wu 1J1buwlJw11w11 2b11uwwp1J1Wl'\f10rtw-
4wCimpJmCi[! hwtlwuwr t 0,4-0,5 q4wL/ll

2
• fluLt tlwnbLWUJmpti 1J1w11b4wfi 

mumbunuln 1 li2-m hwztlnLl."130-160 4q l.llWJtlwCiwLtwCi L1.wnbLWCiJmpf1: 
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U11uw1tiu 211wmwQwgmgti!-w4mlimuwmn11u WUjwhnt.lmli 
2m112011Jw 211w2bnmgmli: 

SwQ 211wliwmw4w11w11liwu w11uw1tiu hwliw4w11q.'1 w11liwmw
t.ln11mliQ mumbumli t WJ'l Ull.jwmw4'1 hwliw11 t.lwnbLWUJmp'1 mw11b4wu 
6wtuuti 60-70 %-Q: 

qnJmpJnLU mubgnri. u hbnwu4w11w1tiu mbtuunLnq.pwubpQ uwtuw
mbumli bu 2b11liwliwmw4w11w11liwu hwliwp w11u'1 tub11q.tiwu t.lb11w
itJntubL n! pw11611 2b11liwump6wuw1tiu ll.jnmbugtiwLnt.l 2b11limp1wu: 
'1-11wuQ hpliut.lw6 bu lib4 4wli b114m Wll.jw4b 2b11mb11nt.l hw11p w11uw1tiu 
4nLb4mn11ub11'1 oq.mwq.n116liwu t.l11w u 211'1 2b11liwumti6wuo pw11611wg
umli bu li'1U!U 1 oo0c: 

~nmntLb4m11w4wu t.lb11witintuti!ub11'1 4wnmgt.lw6QQ UjWl1q t. 
2whwq.n116mlio' hwuw11w4 u huw11wt.ln11mpJmU bu U1WL'1LI oq.mwq.n116bL 
'1U!Ujbu mri.tiri wq11nri., WJUl.l.jbu tL g11t.lw6 w11uw1tiu 6wnwq.w1pub11: 
U4qpmUQn11bu mbri.w4wJWUQUb11'1 huw11wt.1.n11 6wnwJnLPJUJU dwli4bmQ 
linmwt.ln11wll.jbu 30-40 mw11'1 t: 

tub11q.'1wJ'1 4mmw4liwu bri.wuw4ub11'1g hbnwu4w11w1tiu t hwliw11-
t.lmli uwu LnLUWJPU tub11q.tiwJ'1 t.lb11witintumliQ Q'1litiw4wu tub11q.tiwJ'1 
n111.l.jbu ~nmnQ'1li'1w4wu nbw4g'1wJ'1 Wl1'lJnLUQ: '1-w unt.ln11w4wu mbuw-
4'1 tLb4m11wmw1111wLm6'1!mli 211'1 tLb4m11wmwp11wLm6mlint.l 211w6G'1 
umwgliwu b114wump6wuw1tiu bri.wuw4 t, n110 uut.lmli t tLb4m11w4wu 
hnuwUQnt.l w11uw1tiu liw11m4ngpg (C6): 

U11u'1 tub11q.tiwu oq.mwq.n116mli bu uwu ttb4m11w4wu tub11q.tiw 
UUlWUWLnL hwliw11: 

U11u'1 tub11q.tiw1tig mri.tiri 6uwitJntuliwu 6wuwll.jwphnt.l tLb4m11w-
4wu tub11q.'1w umwuwtm wlibuww11111muwt.lbm bri.wuw4Q 4tiuwhwri.n11-
'l'1!WJ'1U w11uw1tiu liw11m4ngubpnt.l 6uwitJntuliwu ~nmntLb4mpw4wu 
bri.wuw4u t: 

U11u'1 tub11q.tiwu tLb4m11w4wuti t.lb11w6bLm hwliw11 4wu w11uw1tiG 
ttb4m11w4wu 4WJWUUbfl (C3C), n11nuQ tun11hm1111 bu UlWLPU OQ.U1W
q.n116bt hw11wt.lw1tiu 2112wuub11mli, '1U!Ujbu uwu lib11 hwu11wll.jbmm
pJmUmli: 

LwJU mw11w6mli bu umwgbt Lili QWUp 44.m hqnpmpJWU w11uw1tiu 
tLb4m11w4wu 4WJWUUb11Q (C3C): Ub4 44.m hqn11mpJWU C3C - Q 
mw11b4wu mumbumli t 1 U1 ll.jWJliwuw4wG i.twnbLWUJmp: 

U11u'1 tub11q.'1WJ'1 oq.mwq.n116liwu wlibUWUjWl1qWq.nLJU LnL6mliQ 
hwliw11t.lmli t pGw4bL'1 mub11mli u wuwuuwzbUQb11mli UlWQ 211'1 
liwmw4w11w11mliQ: 

U11u'1 2b11liwliwmw4w11w11liwu mbri.w4wJWUQub11'1 oq.mwq.n116-
liwu huw11wt.ln11mpJmUQ n11n2t.lmli t mt.lJwL 2112wuti 4L'1liwJw4wu 
UjWJliwuub11nt.l. hw2t.l'1 wnubtnt.l t.lwnbLWUJnLP'1 w11dbQQ u w11uw1tiu 
mbri.w4WJWUQ'1 ub111111liwu 6wtuub110: 
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UJ'l mbri.w4wJWUQUb11'1 w4m'1t.l hwliw4w11q.b11Q huw11wt.ln11mpJmU 
bu UlWLPU 4w11q.wt.ln11bL w11u'1 2b11limpJWU 4LwumliQ, 4mmw4mliQ u 
pw2tumliQ: UJ'lll.j'1u'1 hwliw4w11q.b11u oq.mwq.n116t.lmli bu hbuiuJWL 
Ull.jwmw4ub11nt.l. 2bnmgliwu u UlWQ 211'1 liwmw4w11w11liwu, zbUQP 
2bnmgliwu m 011'1 LWt.ln11w4liwu, Q.Jmri.wmumbuw4wu lipb11Q'1 
!n11wgliwu hwliw11 u WJLU: 

qJmri.wmumbuw4wu w11mw1111mp1mumli w11u'1 tub11q.tiwu oq.mw
q.n116mli bu WUWUUWUjWhw4wu ~b11liwub11mli 4b11wgbtu'1. 4wp'1 
lizw4liwu u WJL mbuw4'1 w11mw1111wliwub11'1. 4P'1 mbri.w4wJWUQUb11'1 
hwliw11 2m11 UlWQWgUbLm. q.nliwri.p!ig 4buuwq.wq wu2wmnri. libpwu
&abu4Q mwQwgubLm. 4bugwri.w1tiu u WJL Ull.jwuiw4ub11nt.l. 2b11liwmub11Q 
mwQwgubLm. hwgwhwmti4. tunm, 11bri.wpmJub11, li'111q., 6tuwtunm, 
pwu2w11bri.bu, w11uw6wri.'14 u WJL lipb11Qub11 !n11wgubLm hwliw11: 

UJ'l tuu11ti11ub11'1 Lm6liwu mri.ri.mpJwlip lib11 4nrili'1g mw11t.lmli bu 
n11n2w4'1 4nuum11m4mn11w4wu u q.pmwhbmwqnmw4wu wztuw-
m w UQ u b 11: 

4.6.2. Pwtlm tubµqflw;fl oqmwqnµ<fmtlf! 

qJmriwmumbumpJmUmli QWlim tub11q.tiwu Ull.jwmw4whw11liw11 t 
oq.mwq.n116bL hwlibliwmwpw11 n! lib6 wq.11bq.wmub11 q.np6'1 'lUbLm 
hwliw11: qn116uw4wumli WJU hw2nri.mpJwlip oq.mwq.n116t.lmli t 2m11 
pw11611wgubLm. n11n2 4nlimUWL Ull.jwnnri.ub11tiu. 2b11lingubppu, tLb4m11w-
4wumpJmU w11mw1111nri.ub11'1u tub11q.wliwmw4w11w11liwu hwliw11: 

U11u'1 u Qwlim tub11q.tiwJ'1 oq.mwq.n116liwu tuu1111mli 4wu n11n2w4'1 
11dt.lw11mpJmUub11. 4wll.jt.lw6 u11wug hwu11bu Q.WLm gw611 tummpJWU u 
n! hwumwmmumpJWU hbm: 

U11u'1 u QWlim tub11q.tiwJ'1 hwu11bu Q.WLm nbdpliub11'1 ijlmfrn
tumpJWU wuo11tiuw!witJmpJmUQ hwuq.bgumli t u11wu, n11 w11mw1111m
PJWU QUpwgQU m tubpq.wliwmw4w11w11mliQ !bu hwliou4umli '111w11: '1-w 
wuh11wdb2mmpJmU t wnw2wgumli w11mw1111w4wu q.n116QupwgQ 
2w11muw4bL nbqb11t.lwJ'1U tub11q.wliti2ngnt.l 4wli w4mlimuwmn11nt.l 4wli 
tL ou11hwmmliub11nt.l 4wqliw4bl1UjbL w11mw1111w4wu q.n116QUpwgQ: t114m 
'lbUjQnLli tL w11mw1111mpJmUQ i.tuwunt.l t q.n116mli: 

UJ'lll.jtiuti tub11q.tiwu oq.mwq.n116bLm mbtuuti4wmumbuw4wu 
gmgwuti2ub11Q pw11bLwt.lbLm huw11wt.ln11 bri.wuw4ub11'1g lib4Q u11wug 
hwliwmbri. oq.mwq.n116mliu t: 

Qum mw11t.lw bri.wuw4ub11'1 QWlim u w11uwJ'1U nbdpliub11'1 
t.l'16w4wq.11w4wu t.lb11Lm6mpJnLUQ gmJg t mt.I.bl. n11 bpb MnwUQ ti2umli 
t w11uw1tiu 6wnwq.wJpmliQ, wll.jw pw11611wumli t QWlim li'12tiu 
w11wq.mpJmUQ, tiu4 wlinwUQ QWlim w11wq.mpJWU '12bgmliu mri.b4gt.lmli 
t w11u'1 6wnwq.wjpliwu pw11611wgmlint.l: nLUmp, w11up u QWlinL 
tub11q.tiwub11'1 oq.mwq.n116liwu hwliwmbri.mlint.l 4w11bL'1 t ull.jwn'1!'1U 
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tCibpq.jiw tlwLnw4wpwpbL wlipnr12 tnwpqw 0Cipwg11mtl: UJ'lllltiuti 
umnbgmlio hw2n11mp1wup 4w11n11 t LnL6bL pwpCipwflpp hbnwll.np 
pCiw4wG wpmnwLtwJpbpnul wCiwuGwl.llwhmpJwG L. W£1U1Wf'lf1Llw6 
tlpbflEP Llbpwli2w4llwCi tlji 2Wf1E uibj1.JlinLnq.tiw4wG q.npooGpwgCibpti 
tL b4l1lflWtl b11bGw JWQUW (j jl.JCiflpflGbpo: 

~flwllpWfld ubjl.JwGjiqtlCibpnul w2tuwuin11 EWllm tfibrq.bl11'14w4wG 
wq.pbq.wuiGbp'1 G4wuitlwtlp hjitlGw4wG UlWhwG20 GpwGg w2j1.JwuiwCi11'1 
wLtuimlwuiwgmuG t: 'lpwCi hwtlwl.llwlilwutuwCimtl bCi 11wliflw11.0Cipwg 
pwquwptiw4wLtnp L. wpwq.olif3wg LflnEn ppw4wLtnp 11wum 
wq.pbq.wLIIGbp[!, npnG11 hmuwL'1 w2tuwuimtl bG 11wtlm wpwq.mpjwG 
LWJCi llti2w4wJEmtl' 3-20 ll/Ll: 

9wum tLb4L11£1w4wCi wq.pbq.wuiCibpo 4w11n11 bCi w2j1.JwL11bL 
utwppbp uibuwld1 lqntllqbflfl hbut Li 2mnn pwpdpwgCibL pnlnfl utbuw4fl 
2nhnpCibpjig: 

lunphpflWJjiCi Upmf3JntCinul wpuiwrirllmll tpCi LIIWppbp 
G2wGw4nLf3JWli 0,25-100 4'-lui hqnpmpJWCi 9 uil::iuw4p 11wllm 
wq.pbq.wuiGbp' AB3-0,25-2, AB3-1-3, ABM-3, ABM-4, AB3-2-4, 
AB3-4-6, A83-16-12, AB3-30-18, AB3-100-24: 

4.6.3. 8WOf1 U/fll.l1Mg/1Wfnt/ h/lf]{IWl/t/11/Wftw{j lub{lq/lWJ/1 
oqmwqn{lonuJ{! 

,wGnwtqbuimpJmGnul 4wG pwfldf1Wll'1P L11brtwG11'1g hnunri tlb6 
11wGw4mpJwtlp q.bl1lw4Cibr L. wnLtw4Gbp, npnG11 tqwJtlwGGbp bG 
uuib116mtl q.JnU\WLIIU1J1buw4wG WflUlWf'lflnLpJmGmtl h'1f'lflWLlL'14w4wG 
tGbpq.flwJfl Wf1f'lJnLGwLtbui oq.uiwq.np6tlwCi hwtlwp: UtiwctwtlwGw4 
wLtbLnrri CiG2mllo 4wrbL'1 t oq.uiwq.np6hL tLb4uirw4wCi tCibpq.jiw 
WfllIIWf'lflbLm hwtlwr: 

Pwg 211'1 Wt'\PJmpCibpjlg 2m11 llribLm hwtlwp 4wpbL'1 t oq.uiwq.np-
6bL h'1f'lPWLlL'14w4wCi lilwpwGCibp, npnGg UUlb!lMwG q.nr6mtl tlb6 
wLtwGf'l t Cihpflf'lbL tpL.wCifl tqnL!il1lbfuCiti4w4wG !iCiuL111lL11mL111l tqpn.1>bunp 
'-!.1nll.ublflJWCi[!: upw uuib116w6 LIIWpwGGbpCi Wf1l11Wf'lf1Llmtl tpCi 
lunphflflWJjlG UflmpJmGnul: dwtlwGw4G t LlbrwGwJbt LIIWpwGGbpli 
Wfll11Wf'lf1nLf3JWG L. oq.uiwq.np6tlwG hwpgbpo: 

tLb4LnflW4WG tGbpq.flw UUlWCiWLnL hwuwr 4wnbLli t oq.uiwq.np6hL 
ll'14rnh'1flPntLb4l1lf1W4WJWCiCibp, npnCiE pw114wgw6 bCi 100 tltl l1lpwtlw
q.6nll hlirinnuimppflGtig, q.bGbpwuinrflg, Pr- 356 nbLh-4wpq.wLtnriti!flg L. 
WJl llwubpflg: 7 ll w2tuwuiwCiEWJpCi CiCi2nulo L. 2f1fl 2,5 till owjl.Jufl 
f'lbtqEnLtl up4pnhliri11ntLb4U1JlW4WJWGCi wtqwhnLtnul t 28 '-1. LWf1nLU L. 0,6 
4-!ui hqnpmf3JnLCi: 1,5 4'-!LII hqnpmf3JWG llb4 llfl4pnh'1rirntLb4-
l1lflW4wJwCio uiwpb4wG uiCiLnbumll t 1 m Ciwllp: 

lunphpf'lwJliCi UjimpJmGmtl ULnb116Llbt L. LflnpCiwp4LlbL bCi 0,25, 0,6, 
1,5 L. 2,8 4'-lui hqnpmpJwlip lifl4nnhlif'lflntth4mpw4wJwGGbp (wrumuw4 
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4.2): 'lpwliE 4wnmgLtw611nLl hwuwpw4 bG, hb2L11mpJwtlp 4wnbL'1 t 
tqwuipwuLilhL m 2whwq.np6br tLb4L11f1wuwn11wLtnnmllCibpj1 wllpn11.2 
hwLtw11w6nLfl pCiw4wG w2j1.JwuiwG11G wtqwhnLtmu t Wf1l11Wf'lf1Llnri 
tLb4uipwtGbrq.tiwJfl nnw41i: 

Urunwwf/ 4.2 
U/711rmh/11]{7nltbl/U7{7Wl/WJUJUUl:if7/7 plintpwq{7li{7[! 

8nLgwlil12libp[} PnMr 3C-0,25 PnMr3C-0,6 PnMr3C-1,5 PnMr3C-2,8 

'lqnpnLpJnLu[!. 44ui 0,25 0,6 1,5 2 ,8 

"lnuwlipll uit;uw4n ll llw~wq t;nw~wq 

Lwpmll[!, 4 36 36 230/400 230/400 

"lw!Swttimpimli[!, "lg 200 50-200 50±7.5 50±7,5 

0.q.q. 0,38 0,5 0.53 0,53 

Qwpwp1luiw1tili 190x395x159 430x230x320 820x470x430 290x548x550 !W4ibp[!, lili 

'lw4,wpwomti 34 54 90 220 qwliq4,woo. 4q 

~1111 owttiun. Ll4. 18 26 50 90 

~phw4,wp 1.fin11.11w411 60 80 100 100 t;ptiwpmpJnLli[!, li 
~Pti hnuwliptJ liti2tili 
t;p!ipW!Wl/lW!iWli 0.06 0,06 0,06 0,06 
wlitiJmlin 
OWllWJnLPJWU 
ctwli4b1J11f ctwli 12000 12000 12000 12000 

uiwnll 4 4 5 4 

Uti 4 rnhpf'lfl ntt b4l11JlW4WJWlilibpp !iCi11Ciw2bG lqWUl flW UliltlW Ci. 
uibriwrinllwCi L. 2whwq.np6liwCi hwpgbpnll u4ubl bCi qpw11LlbL hwCipw
tqblilmpJmCimli, pwJQ LWJCiw6wLlwL Cibpf'lptlwCi lilhtltqbpo 2wL11 pnLJL bCi : 

dwliwCiw4'1Ci WJf'll4PUP ltWJWCiCibpji ll2wlttlwCi q.np6hpnLt qpwriLlhL 
bG Ciwtu411G q.JmriwuiCiL11bumpJwCi tLb4mr'1-1>'14wgllwG hwtlwtljim
pbCiwltwCi f1Ciuuif1L11muimli (E. Unu4Llw): UCihpwdh2Ul t WJf'l j1CiuL11j1-
L11nLL11fl hbui hwtlwq.np6w4gmpJWCi 4wtqbpo Llbrw4hCiriwCiwgCibL Li Cipw 
oq.CimpJW tlp ll'1411nhtirurntL bltmpwt.iw JWCiCibpji q wCiq.Llw6w J'1Ci wpmw
flpmpi mCi 4wqllw4bptqbt hwGpwtqbuimpJmCimu: 

4. 6. 4. l/Muwqwuqlf wofl oqmwqn{lom tlo 

!lwpqwgw6 Wf1f'lJmGwpbpwltwG hp4f1Gbpnul LnLf12 w2j1.JwL11wCiQ
Cibp bG IIlWUOLU Cinp mhuw4'1 LtwnbLWUJOLpji wripJmpji ' ltbGuw
qwGq.Llw6p oq.uiwq.npMwCi mririmpJwtlp: 

4bCiuwqwCiq.Ll.w6[! tltnlnq.jiwtqbu [!liflmCibLfl WJL[!CiUlpWCiEWJjiCi 
tCibpq.tiwJfl Wt'\PJnLfl t: \Jpw 11wGw4mpJmCiCi wGutqwn t: LibGuwqwGq.-
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4,w6tig u1Jlwgll,w6 4,wnbLWCiJmpti oq.lllwq.n(l6nurn twU1bu Cill,wqbgCinul t 
2fl2WL/W llti2w4.WJfl'1 W'llllOlllmll[): 

4bCiuwqwCiq.Ll,w6f1 UIW2WflCib[1Ci bCi. Q.JnL'lWUlCiUlbuwl/wCi llpbfl.Q[), 
Q.JnL'lWlllCiUlbuwl/wCi, Wfl'lJmCiwpbflwLtwCi, L/bCigw11wJf1Ci W'lPD. wCiwu
Ciwpm6wl/wCi pwlflnuubfl[!, wCilllwnwCiJmpbfl[), lflWJUlWCiJmp[) L. 
llf1 L/(lOOflQ.WCi f1q ll Ubfl[): 

'lbnL.u 1980 p. UILWuwLJ.nflLJ.w6 tfl 2000 p. UUu-f1 lllWflbl/wG tubfl
Q.WU1whwu2wflLtf110-20 %-Q pwLJ.wflwflbL L/bCiuwqwCiq.4,w6tig ul.1lwgll,w6 
ijwnbLWCiJmpnll,: 

20-fl'l 11wflf1 LJ.bfl2'1Ci tuu=m-mll CinLJCill.lbu LnLfl2 w2tuwlllwCi.QCibfl 
ttiu UlW(lll,mll Cin(l W'lPJnL(lCibflf1 hw2LJ.f1Ci tGbflQ.f1WJ'1 WfllllW'lflnLPJWG 
llwLtwfl'lWL/'1 pwfl6(lwgllwu nt1111mpJwllp: 

qnJmpJmG mGf1 L/bGuwqwGq.4,w6f1 q.wqw:f>f1LtwgllwG bfll/m 
b11wGwl/. 2bflllWJf1Ci L. wGwb(lnp lflntuwflLtmll: 

9bflllWJf1Ci q.wqw:f>f1L/wgmll[) pGmpwq.(lll,mll t pwfl6fl f1Gl.1lbGuf1-
4,mpJwllp L. o.q..q..-nll,, pwJg 11w L/wlllwflt.lnul t pwfl6fl 1Su2llwG L. 
2bflllwulllf11Swuf1 ctwllwCiwl/: 'lw U1WhwCi2mll t pwGL/w(lctb.Q UWfl.QW-
4,n(lmllubfl L. !!'11 .QwCiwl/mpJwllp tunuwll,mpJmCi U1WflmGwl/n11 hmlle: 

UCiwbflnp lflntuwflLtllwCi WUIWflWtnCibflQ hwuw(lwl/ bCi, w2tuwtnmll 
bu gw6fl 2b11llwul.1lf11Swuf1 m lSG2llwCi ctwllwuwl/, oq.l.1lwq.n(l64,mll t 
gwGL/wgw6 tunuwll,mpJwllp hmll.Q, pwrn mub(i gw6fl o.q..q.., gw6fl 
WfllllW'lflO'lWL/wCi bu L. U1Whwu2mll bCi hntll.Qf1Ci llwlllmgbL Lflwgmgf11 
wqnlll'1 L. :f>nu:f>nfl'1 llf1wgmpJmGGb11: 

Uruntuwl/ 4.3-mll pb(lll,mll bCi WJ'l b(ll/m b11wGwl/Gbflf1 
hwllbllwlllmpjwG gmgwCif12Gb(lQ: 

4bCiuwqwGq.4,w6f1 wGwb(lnp 4.bflwll2wl/llwG ctwllwuwl/ 
nbwLttnn(lmll llwlllmgll,mll t 90-95 % tunuwll,mpiwu hmll.Q: fibwl/l.1lnflf1 
pbnGnulQ 0,07 L/q./ll3ct OflQ.WCiwl/wG GJmpm[ hwllwll.lwtnwutuwGmll t 15-
20 Ofl lluwlm ctwllwuwLtpCi: Uuou11hwm q.n(l6n11mpJwllp nbwl/tnn(lmll 
35°c L. 49-57°C ctwllwCiwl/ wGwbflnp pwLtlllbflpwubflQ OflQ.WCiwl/wCi 
CiJmpbflf1 50 %-Q 4.bflwOnLll bG llbpwGf1 L. Co23ti: 'lw hwllwll.lwlllwu
tuwumll t 1 L/Q. o[lq.wCiwLtwG GJmpf1g 0,25 ll llbpwuti utnwgllwGff 
9bflllwJf1Ci q.wqw:f>f1LtwgjlwJf1 6wllwGwl/ LtbCiuwqwGq.4,w6Q ll2wl/Ll,mll t 
q.nLnJl2n4. L. ppll,w6Cinll,, pw(l6fl 2b11llwul.1lf11SwGf1 L. 1Su2llwCi UIWJllwCi
Cib(lmll: nbwl-19f1wjf1 Wfl'lJnLU.QnLll Ulllwgll,mll bu. 2flW6f1G, w6fuw6Cif1 
oeuf111, llbpwu L. wn q.wqwullwu w6tuw2flw6f1Ciubfl, f1Ci1U1bu uwL. 
wllf1wl/, L/nLUlfl, llntuf1fl, 2flf14 llpbfl.QCibfl (H2 L. CO): Q.n(l6Qupwgf1 
2b(lllw;tiu o.q..q..-Q 50-60 % t. 1 L/Q. OflQ.WCiWL/WCi Cijmpbflf19 3UlllWgll,mll t 
0,3 ll llbpwG, Ofl[) OflQ.WGWL/WG Gjmpb(lnll, 20003 L/q./ll ct pbnubLm 
ctwllwCiwl/ hwllwll.lwtnwutuwCimll t nbwl/l.1lnflf1 1 ll 6wLJ.wLf19 14400 
tl3/0fl llbpwCif1 WfllllW'lflnLPJWCiQ: 
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SmgwCitizCilipo 

flbwljumpti pbnCimll[! opqwCiwljwCi 
Ci m b n . ll3d 

flbwljinnpp wpinw11pnri.wljwCimpJnLCi[!, 
ll!X/ll3 o 

flbwljinnpmll 2tipllwuinti6wCio. 0c 

Uinwgtlnri. qwqti ljwqll[! 

0,07 

240-480 

0,011 -0, 149 

35-55 

40 

50 

> 20 

Urvnwwl; 4.3 

!Xbpllwitiu 
w w w mil 

2000 

0, 17-0,33 

538,3 

350-550 

60 

< 50 

Pwgwljw1mll t 

4bCiuwqwGq.Ll,w6f1 q.wqw:f>f1LtwgllwCi b11wuwl/f1 [!CiLnflnLPJnLG[) 
Ltwtull,w6 t UflW pGmjpf1g: Pw(l6(l tunGwll,mpjWU OflQ.WCiwLtwG Ujntpbflf1 
ll2wl/mll[) 2bflllWJf1G b11wCiwl/n4. 6bnGtnm 1t. .QWUf1 Ofl 2flf1 Q.OLOfl2WQllWCi 
4.flw tGbflq.f1wJf1 owtuuQ hwuGmll t hmllpmll u.tWflnLGwl/Ll,w6 tGbflQ.PWJP 
185%-f1G: 9b(lllWJf1G q.n(l6[!Cipwg[) tunflhnLfl'l t tn(lll,nul oq.lllwq.n(l6bL 
2fln4. wrwwtn lflwJtnf1 llCiwgnfl11Gbflf1 q.wqw:f>f1L/wgllwCi hwllwfl: 

ub(ll/WJmllu, f1u1U1bU lljmuGbflf1, WJCill.lbU tL llbfl L/n11llf1g, 
hblllwqntnwl/wCi L. LtnCiutn(lml/tnn(lWL/wG w2tuwtnwG.QCibfl bG tnw(lll,mll 
LnWflpbfl Ltwnmgll,w6.Qf1 L. w2tuwtnwG.QWJf1Ci u4qpmuef1 nbwl/lllnflGbflli 
(llbpwCiuibCil/bflf1) L. hwllwll.lwtnwutuwCi wll,tnnllwtn WU1WflWtnCibflf1 m 
UWfl.QW4,n(lmllGbflf1 ll2wl/llwG m Gwtuwq.61lwG m1111mpJwllp: UUIWtnWL/Ci 
t' PWfl6(lwgGbL Wfll1lW'lfl0'1WL/wGmpjnLCi[!, o.q..q..-G L. f1GUlbCiuf14. OQ.l1lW
q.n(l6bL WflL.f1 tGbflq.f1wG: 

UL/uw6 1979 p. UUu-mll hf11lCiwl/wCi mctb(lG m11114.w6 bG Gwll,pp 
Gb(lllm6mll[! L/fllSWtnbLmu L. WJL l.1lbuwLtf1 4,wnbLWLIJmpbflfl n(lnGmllGb
flf1G G4.f1fl4.W6 q.f1tnwhbtnwqnlllwl/wu w2tuwtnwu.QGb11f1Ci: tGbflQ.btnf1-
LtwJf1 CiwtuWflWflnLPJnLCi[!, 2fl2WL/W llf12w4.WJflf1 U1WhU1WCinLpjwG q.n(l6w
L/WLnLPJOLCiQ L. Q.JnL'lWlllCitnbumpjwCi CiwtuWflWflnLPJnLCi[! ll2wl/bL bCi 
OflWQ.f1fl' «l>b11bflWL i.twnbLWGjmp L/bGuwqwGq.i.twotig»: CUUl OflWQ.flf1, 
UUu-mll LtbGuwqwGq.4,w6f1g hbnml/ 4,wnbLWCiJmpti WflLnW'lflnLPJnLG[! 
1985 p. Ulbtnp t hwuCib(l 11000 ll3/ofl, f1ul/ 1990 p.' 22000 ll3/o(l: 

bll.flnll.lwl/wCi tnCilllbuwl/wG hwllwq.n(l6wl/gmpJwG bflltflGb(lmll 
Gwfuwtnbull,w6 tfl 2000 p. L/bGuwqwGq.4,w6f1g ul.1lwgll,n11 tGbflQ.f1wJf1 
WfllllW'lflnLPJnLU[! hwugCibL 75 llLG l1l (U1whwG2w11Ltf1 6 %-[!): 
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'ltmL.u XX 'l· 80-w4wfi plJ.w4wGGl:ipnfi tiwUjnGnwJnul uml:iri.6lJ.l:ig 
q.nlllwhl:imwqnmw4wG opwlJ.npnul (4wqoqw6 23 ~npowGl:ipng), npo 
02w41:iL t Gnp Ull:iuw4n lJ.w111:iLWGJmpl:i11n llll:ituGnLnq.nwGl:ipp qwpq.wgowG 
7-WOJW ll!LWG: 

UWUjnGnw1mo q.nlllmpjwG L. ml:ituGn4w1n q.6nlJ. q.np6w4WLnL
pjmGo 4wqol:iL t on pwGn Gwtuwq.61:ip' lfl:iGuwqwGq.lJ.w6[! npUjl:iu 
tGl:i11q.nw1n wri.pJm11 oq.mwq.np61:iLm ql:ipwpl:ipJwL: 

tiwUjnGnwJnul lJ.wnl:iLwG1mp umwGwLm GUjwlllwlfnlJ. tpnLw1nG 
UUjn(1Ul[! UUlWQl:iL l:;(j ppCi<'in wlJ.bLn(1'l pbppn L. pwlflnGGbp~ lJ.bpwtl2w
lfmonlJ.: SGUll:iuwlfwG hw2lJ.w114Gl:ip[! gmJg t;(j mlJ.l:iL. np pbGqpGpG 20% 
Ullln11lll wlJ.bLwgGbLnu Gpw UjWhwG2w114G wlJ.bLwGmtl t opG!L. 60 104 tl3 : 

1980 p. PpwqnLnwJmtl W(1UlW'l(1lJ.bL t 3,78 OLG 03 uUjn(1Ul, 1982 p.' 
4,94 OL(j U

3
: 1985 p. W(1UlW'l(1lJ.bL t 10,6 ULG tl

3 
2w11dn!wJnG UUjp(1UlWJnG 

lJ.wnl:iLWGJmp, pulf 1987 p.' 14 ULG o
3

: 

uwlJ.pwtlpbppng umwglJ.nri. lJ.wnbLWGJmpn q.Gbpp wG[!G11hwm 
pwp~pwGwLm hbmL.wGpnlJ. UUu-mo. PpwqrLnwJmtl. 1G11LfwuUlwGmtl L. 
lljnLU l:iplfpGbpmll [!G'lLWJGlJ.nul t 11rql:iLWJpG L. pbGqpGwjpG 2w11dh!Gbpp 
hwtlwp lJ.wnl:iLWGJmpp wwgmgr! wri.pJmp hwG11nuwgnri. tpwGnLr 
(tPnLWJpG UUjn(1Ul) oq.lllwq.np6mllo: 

Cwlll hbnwGlfwpwJpG t hwllwplJ.mll Gl:ippnG WJpllwG 2w11dh!Gl:ipp 
hwtlwp npUjbu lJ.wnbLWCiJmp ~bpol:iGUlwlllnlJ. l:iri.wGwlfnlJ. tpwGnLr 
w (1 lll w '111 mp J m (j [!: 

UUu-mll 1980 p. wplllw1111lJ.bL t 900 hwq. tl
3 

tpwGnL, 1985 p.' 
llpG!L. 1870 hwq. o3

, pu4 1990 p.' opG!L. 5700 hwq. tl3: 

UplllW'l(1nLPJWG ~bplll:iGUlWlllnlJ. bri.wGwlf[! LWJG lllW(1WOmtl t 
q.lllbL hwllllfWUjbU PpwqrLPWJnLtl, nplllbl'J. 1985 p. OQ.UlWq.np6lJ.nri. GwlJ.pp 
hwllW(1JW lfbu[! lflntuwppGlJ.w6 tp tpwGnLnlJ.: 

4.65 UprJJndiwpbpwqwfi l.i qbfigwrzw;/lfi pw1/mfifibp/1 
oq1J1wqnpom tJp 

npUjl:iU tubpq.pwjp Wl'J.PJnL(1 pwlflnGGbpp oq.mwq.np6ow(j hptlGw-
4wG mri.ri.mpJmGGbpG bG. 

- pwlflnGGbpn wmmll[! L. 1111wGpg uUlwglJ.w6 tGbpq.pwJr 
oq.Ulwq.np6mtl[!, 

- hpwpwJPWJmOnlJ. w111nur pwlflnuGl:ipp lllW(1(1WLm6nLO[! pwp6p 
2l:ipOWUUlpt'.iw(j(jl:;pp UjWJOWGGbpmll' ppopwlfw(j tGl:ipq.pw UjW(1nLGw4nri. 
q.wqwGowG L. WJL GJmpl:ipp oq.mwq.np61lwup: 

1pwpWJPWJOWCi q.wql:i(1[! owpplJ.mo L. opwdwtlwGwlf hnlJ.wglJ.nul 
bu: rclpm q.wql:ippg wqwmlJ.l:iLm hwllwp hpwpwJPWJllwG q.wqtip[! 
llwppmll t:;(j 211nlJ. L. NaOH-nlJ., nppg hbllln lJ.l:ip2Gw4wGwUjbu llwppmll 
t:;(j hl:iri.m4 w6tuw2pw6pGGl:ipng: UwpplJ.w6 hpwpwmwJllwCi q.wqbpG 
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oq.mwq.np6mll t:;(j npUjt:;u lJ.wntiLWGJmp: Opq.wGwlfwu GJmptJ11n 
tuwnGmp11Ci wG2wlllmo t:;(j qmnulnq: 

UUu-mll ll2w4lJ.bL t 4n2lll pwlflnGGbpp hpwpWJPWJmupg hbri.m4 
GwlJ.pwllpbpp umwGwLm bri.wGwlf: qnp6[!GpwgG ppwlfwGwglJ.mtl t 
hnppqnGwlfwG mbri.wlfwjlJ.w6 12bwlfmnpmll: llbwlflllnp(j nrbGpg 
(jl:;plfwjwgGmll t !dwGq.nmlJ.nri. lll"l'J.ll!Wlllng UjWUl(1WUUlqw6 Q.LWGWjpG 
WUjwpwm, npp Gbpumo mbri.w11rlJ.w6 t 2Gb4' pwlflnGGbpG wG[!G11hwlll 
w11w2 2wpdbLm hwllwp: 'llwhwG2lJ.nri. 2bpllwumpt'.iwG[! (tlnmwlJ.npwUjbu 
580°C) ll!Whll!wGqnul t q.LwCip 2w1.4r4n ob2 68o0c 2b11owuUlnt'.iwCip 
q.wqp GbpwplfbLm t'.iwGw1.4wphnlJ.: 

UJplJ.w6 q.wqwGllwG GJmPo 011n hblll 2lfllJ.bLmg hbmn oq.mw
q.np6mll bG ntiw4llln(1[! mwpwgGbLm hwtlwp: UJplJ.w6pp llntupp[! lJ.wnw
pwGp GbppL.pg 11m11u t hwGlJ.mll: llbwlfmnppg 11m11u blfnri. hpwpwJ
pwJllwG q.wqbpo pwp6pwGmo t;(j lJ.bp' GwlJ.pwllpbppGbpp lJ.bpw6lJ.bLm 
hwllwp: 

tiwUjnGpwJmll 2whwq.np6lJ.mtl t bp4w2lllwpw4wGn hpwpwJPWJ
owG 4WJWGp pwri.wpwjpG Wl'J.P[! lJ.bpwtl2w4bLnL hwllwp: UpUlW'l(1nri.w-
4wGmp1mGo 100 hwq. Lfq.Jop t : 

1pwpwmwJllwG bCi bGpwp4lJ.mu mwppbp pwlflnGGbp. lflwJmw-
02wlfllwCi llGwgnp11Gtip m pblfl, wGmwnwhwlllowG pwlflnGGl:ip, pmri.p. 
mnp~. hbri.m4 pwlflnGGbp, oq.lllwq.np6lJ.w6 Jmri.bp, 4bGgwri.wJpG 
pwlflnGGt:;p, llqmp, q.nllwri.p. oq.mwq.np6lJ.w6 11nri.l:ip L. wnG: 

UUL-p 2r2w4w lln2wlJ.w1rr 1.4whUjwGmpJwG q.np6w4wLmPJmGG 
oq.mwq.np6mll t 2wpdwlfwG 4WJWGp q.Jm'l.WlllGUlbuwlfwG pwlflnGGbpp 
hpwpwJPWJllwG hwllwp: LIJ'l 4WJWGpo lJ.bpwtl2wlfmll t llhG!L. 50% 
tunGwlJ.mpJwllp Q.JnLl'J.WlllGmbuwlfwG pwlflnGGbp, mGp 180m/op wpmw-

1111nri.wlfwGmpjmG: 
qt:;pllwGpwJmll ll2w4lJ.bL t 6pwq.pp' «tGl:ipq.timp4 1.4w2wpGbpp 

hpwpWJPWJOWG oG'lLWJGmll», npp G1.4wmw4G t' uml:iri.6bL mwppbp 
opq.wGwlfwG GJmpbp UjWpmGw4nri. wr11JmGwpbpwlfwG pwlflnGGl:ipp 
hpwpWJPWJOWG mGplJ.bpUWL 4WJWGpGbp: 6pwq.pnlJ. Gwtuwmbuqmll t 
tnwppbp wr111mGwpbpwlfwG pwlflnGGl:ipp lJ.bpwll2w41lwG hwllwp 
lfwnmgbL 50-100 hwq. m/mwpp wpmw11rnri.wlfwGmp1wG wp11JmGw
pbpw4wG 4WJWGpGbp: 

tiwUjnGw4wG «Unu.lplllnlln utlltGllln 4.4.» ~ppllwG wnw2wr4bL t 
wnwGg GwtuGw4wG llwGpwgllwG llw2qw6 wlJ.tnnllnppLWJpG 11nri.bpp 
2l:i11llwJpG lJ.bpwtl2w41lwG L. q.wqwGllwG lJ.wnbLWGJmpp utnwgllwG 
lJ.wnwpwCi : 

4.wnwpWG[! pwri.lfwgw6 t nL'1.l'J.W6nq. Ulbl'J.WlfWJlJ.WO ppwGpg, npn 
Gl:ipumo 4w oq.Ulwq.np6lJ.w6 11nri.bpp lllnrnLpqp tugplf: fugplfp lJ.bpL.p 
tlwumll Ulbri.wlJ.nplJ.w6 t q.wqw~plfwgllwCi q.nlllpG, pu4 GbppL.p llwumll' 
uwppwlJ.npmu 1.4nri.1.4wmb Lwrbrn llwGpwgt;wG hwllwp: 

273 



4.wnw11wGn~l1 ctwl1ml1 pbnGLl.m11 t 32 4q oqtnwqn116Ll.w6 11nrr 
"lwhwG2Ll.n11. 450 C 2b1111wutn'16wGti l.l.1WJl1wCiGb11ml1 4 ctwl1 nbw4-
9'1WJ'19 hbtnn 1 ctwl1 WCi[!CiflhWtn 11m11u t qwitiu 71 4q 3500 44WLl4q 
2b11l1wlnWl1nLPJWl1p qwq: 

:b11wGutiwJml1 wnw2w114Ll.bL t 4bGgw11.wJ'1G L. w1111JmCiwpb11w4wCi 
4n2tn pw1.trnGGb11'1 Ll.b11wtl2w411wG m Gwi.lpwl1pb11pGb11'1. qwqti, w6tuw6-
uti ULnwgl1wG PWl1~11Wl1lnWf111n'1W4wCi Cin11 b11.wGw4: n111.1.1bu hml1p 
oqtnwqn116ml1 bu 70% 4n2tn 4bCigw11.wJ'1u pwlfrnuub11· pm11.p. lflwJLn, 
pmuw4wCi l1uwgn1111Gb11 L. 30% w1111JmGwpb11w4wCi pwlflnGub11· nbtn'1Ci, 
1.1.1iwutnl1wuuwub11 L. wnu: 1000 4q 4nztn pwlflnCiub11'1 Ll.b11wl12w4m11'1g 
utnwgi.lm11 t 20% qwq, 60% 1.1.1'1Cifl w6tuw6GWJ'1Ci l1Ciwgn1111ub11: 'l11w 
hwl1w11 6wtuui.tml1 t 644.tnct tLb4tn11wtub11qtiw. 24q/ct i11wgmg'1l 
Ll.wnbiwuJmp, 1004q/011 2nw 

tiw1.1.1nutiWJnLl1 wnw2w114Ll.bL t lflnEl1WlWl.fl lnb11.W4WJWUE Ol1QW
Ciw4wu 4bCigw11.wJ'1Ci pwlflnuCib111:! Ll.b11wl12w4bim L. 11bpwG utnwGwim 
hwl1w11: 

UUu-ml1 «The Rust Eng. Co.» ~'111l1wCi 11zw4bL t 4nztn 4buuw
qwCiqi.lw6u WU[!Uflhwtn b11.wCiw4ni.l hb11.m4 i.twnbiwuJmpJl i.tb11w6bin1. 
tnb11.w4WJWUp: tmpjnLU[! hbtnL.JWLU t. nbw4tnn11Jlg 11m11u b4n11. qwqb11[! 
L. hb11.m4 i.twnbLWUJnLP'1 11'1 11wu(! WJ11Ll.ml1 bu ppi.tw6uJ1 wn4wJmpJwl1p, 
PW11~11 6Cizl1wG tnw4: S11wJ'1Ci qwqb11'1 lnWEnLPJnLU[! (1100-1600°C) 
pwi.tw11w11ml1 t 4bGuwqwGqi.lw6'1 tul1n11l1wu qn116[!CipwgJ1 2b1111wu
tnJ16wCiwJJ1Ci nbctJ111[!: 

Q.b1111wuJ1wJml1, 250 hwq. puw4lnLPJWCi P11bl1buqw~bCi 
ew11.weml1, 4wnmgi.lbL t 4nztn pwlflnuub11Ci wmbim L. tib4tn11wtub11qJlw 
UlnWUWLnL tnb11.w4WJWGp: Q.n116[!Cipwg(! tnb11.'1 t mCibCiml1 hbtnL.JWL 
4b111.1.1. pwlflnuCib11[! 11wtnmgml1 bCi i.twnw11wuti pbnun11. 4wnmgi.lw6pJlu, 
Ll.b112'1Gu 2w11cti.lml1 nL pbnCiml1 t Ll.wnw11wu[!: otuwJJlu qwq(! tLb4tnl1W
qtn'1lml1 l1wp11ml1 bG 4nztn 11wuCi'14Cib11Jlg, WJumhbtnL. qwqwqtnJllml1 
211ni.t l1we11ml1 bu ein11wJtiu, ~tnn11wJ'1Ci L. WJL l1JlwgmpJmuub11 Jlg: 
Utnwgi.lw6 6tuwJJ1Ci qwqb11'1 tnwpmpJmCiG oqtnwqn116ml1 bu qnin112'1 
w11tnw1111bLm hwl1w11, n11(! u4qpml1 oqtnwqn116ml1 bu tib4tn11w4wCi 
tub11qtiw utnwuwim L. w1.1.1w pCiw4bLJ1 2bupb111:! 2bnmgbim hwl1w11 : UJ'l 
tnb11.w4wJwCip[! tnw11b4wu wmml1 t 158 hwq. tn 4nzlll pwlflnuub11: UJ'l 
11b1.1.1pml1 w1.1.1whni.l.Ll.ml1 t EW'1WE'1 tib4tn11wtCib11qJlwJJ1 l.l.lwhwG2Jl 15%-[! 
L. l1tiwctwl1wuw4· 5 hwq. tnwCi 2bnmgml1[!: 

4. 6. 6. <+;nuzwmumbuw[/wu pwt/muubf1f1 oqmwqn{1onu1£! 

tCib11qbtn'14 6qCiwctwl1'1 hbtn 4w1.1.1Ll.w6 pw11~11wuml1 t hbtnw
E11El1nLPJnLCi[! 11bpwCitnbCi4b11'1 oqtnwqn116liwCi u4wtn11wl1p, n111:! huw 11w
Ll.n11mpJmG t tnwitiu '111w4wCiwgubL 011qwGw4wCi pwlflnCiGb11'1 
hwi.twpml1[!, Ll.b11wl12w4ml1[! L. utnwuwi qwqwCi11wCi i.twnbiwuJmp: 
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UbpwCitnbG4m11 wuwuCiwpm6w4wCi 4Jluw1.1.1J1G11 pwlflnCiub11Jl 
Ll.b11wl12w411wu ctwl1wCiw4 (qn116[!upwgJ1 2b1111wutnJ16wCi[!' 32,5°C, 
tul1n1111wG tnL.n11.mpJmCi[! · 24 011, pwlflnCiCib11Jl pbnCiml1[! · 70 4Qll1 3

, 

ubpwCiJl brn[!· 0,2 u3/4q) tub11qJlwJ'1 WU2WlnnLl1[! 4wql1ml1 t 2511 llS/011. 
tub11qJlwJ'1 [!Uflhwum11 1.1.1whwG2w114!:!' 896 l1S/011, tub11qJlwJ'1 llwem11 
hLEC!. 1615 uS/011: 

S11'14 pwlflnuub11Jl Ll.b11wll2w411wu ctwllwuw4 (qn116[!upwgJ1 
2b11l1wutnJ16wCi[! umJuG t, tulln11uwu tnL.n11.mpJmu[!· 2 011, pbnumu(!· 20 
4Qlll3 , llbpwuJl bLEI:!. 0,3tl3/4q) tub11qJ1wJJ1 wu2wtnmll[! 4wq11ml1 t 10760 
llS/011. 1.1.1whwu2w114!:!' 6865 tlS/011: 

UbpwuwJJlCi tul1n11mtl[! 2112w4w l1Jl2wi.lwJ11[! w11.tnntnn11. llJl 2w11e 
pwlflnCiub11'1 Ll.b11wll2w41lwu wl1buww1111Jmuwi.lbtn b11.wuw4ub11Jlg llb4u 
t, pwCiJl n11 WJ'l 11b1.1.1pmu 11Jlwctwl1wCiw4 utnwgi.lmll t 11bpwu qwq: 

Ubpwu utnwGwim hwl1w11 4w11n11. bCi oqtnwqn116Ll.bL wuwuuw
pm6mpJwCi L. WJL pwlflnuGb11: 

UUu-mu qn116mll bu bqJ11.1.1tnwgn11buJ1 gn11.muub11Jlg llbpwuwJJlu 
tuun11uwG 6wuw1.1.1w11hni.l pb11l1n~J1LwJJ1Ci b11.wuw4ni.l qwq utnwuwim 
qn116w11wCiub11: Q.n116w11wumu 1.na11.w1111Ll.w6 au 50 hwq ll3 tnw11n11.m
PJWlip 4 ubpwGtnbCi4, n11nup Jl11WQ hb1.n uJ1wgi.lw6 bu hw2n1111wpw11: 
011w4wCi tlwtnmgi.tmu t 40 hwq. u hmup: Q.n116[!upwgu wu(!uflhWtn t: 
bqJ11.1.1tnwgn11bGJ1 gn11.muub11[! uwtuo11ne l1wu11wgumu bu L. tuwnumu 211'1 
hbtn: 011w4wu wu2w1.ni.lml1 t l1JlujL. 1,5. 106 113 qwq, tnw11b4wu qn116w
l1WU[! 4w11n11. t LnWL llJlCilL. 0,5 . 10 ll3 qwq: Swpwgllwu L. WJL tnbtuGJ14w-
4wCi 4w11'1eub11'1 hwuw11 6wtuui.tmu t llJlulL. 7 % qwq: Q.n116w11wGmu 
utnwgi.tmu t GwL. pw11~11w4w11q 1.1.1w11w11tnwuJmp, n111:! 1.1.1w11muw4mu t 9 
hwq. ln N, 3 hwq. Ln P20s, 15 hwq. Ln K20: ul1wu qn116w11wuub111:! 
4w11n11. bu wztuwtnbL gwu4wgw6 pwlflnuGb11ni.l. 611.ntn, W11UWlnWl.l.IWLW-
11Wl.l.llnnLl1.Ub11Jl l.fll1bl1 L. WJLU: 

UJl 2w11e b11411Cib11mu qn116mu bu wuwuuwpm6w4wG pwlflnuub-
11'1 Ll.b11wll2w4uwG L. ubpwGJl u1.nwguwu 11b6 m lflne11 ~bnuw114m
PJmGCib11: 

'lwCiJlWJnLU w2tuwtnml1 bu WU[!GflhWLn qn116n11.mpjWU uJ1wutnJ1-
6wu nbw4tnn11ni.l tnb11.w4wJwupubp' qnl1w11pJlg 4buuwqwq utnwuwim 
hwl1w11: Sb11.w4wJwG1rn pw11.4wgw6 t hb11ubtnJ14 nbqb11Ll.mw11Jlg, n111:! 
4w11n11.wumll t 411bL tlb6 ubtuwuJ14w4wG L. pJluJ1w4wu pbnui.lw6m
PJmuCib11, n11Jl Ll.b11L.'1 llwu[! hb11ubtnJ14 lflw4i.tw6 t 4wlflw11JllnlJ.: 
,'111Ciw4wu nbqb11Ll.mw11'1 4bu1.n11nGml1 1.nb11.wi.ln11lJ.w6 t b11411n1111!:!· lflne11 
llll1WUWQ6ni.l. npml1 uwtnmgi.lm11 t 211'14 qnl1W'1P'1 Unfl pwctJlu: 
,Jluuw4wu L. lflnpfl nbqbpi.lmwpCib11'1 Cib11e'1Ci 1.1.1w1.nbpml1 tnb11.w4wJLl.w6 
bu tnwpwgun11. hwllw4w11qJ1 1.1.1n11.1.1.1wtnb 4wu 1.1.1iwutnuwuub 
tun11.ni.tw4Cibp, npnup hJ1uCiw4wCi nbqb11Ll.mw11ml1 1.1.1wh~wuml1 bG un1.n 
35°C 2b11uwutnJ16wCi, Cib11uJ1 nbqbpi.lmwpmu· 55-60 C: ,Jluuw4wCi 
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nbqbnL!mwnG wpmwpJiGJig 1..4wh1..4wGt.1.w6 t 2bruwubl.jmuJit CiJnqmt.l Li. 
WLJntUpGwjpG L4WLnJWCimf: f).bqbpt.l.mwpmu 2bflUWU1.11j1!Sw(j(j wt.1.lllmlw1.11 
l.jwpq.wt.1.nrt.1.mu t pbpunu1.11wmJi li hw1.11ml.j hu4Jiuwlfl'1i w1..4wpwwCibrti 
oq.Gmp1wtlp: Ubpwuw1JiG tullnnllwG q.nr[!Cipwgmu q.n1wgw6 q.wq[! 
l.jnunwl.ft.lmll t nbqb11t.lmwnti t.l.bntiti llwunul u tun11mlwl.fnt.1. zwrdt.l.mtl t 
q.wqwupwp l.jwu oq.mwq.npMwCi hwuwn: Ubl.jwuwtiCiwGp nbwljlllnrti 
pbnGmtl[! 1.i pbnCiwpwt.flmll(! 4wmwrit.lmtl t Oil[! llfl pwCifl wCiq.wll: 

'lwGflwJmll Ct>flntlw «Carl AS») wztuwtnmtl bCi GwL. q.nllw11pJig 
l.jbCiuwqwq umwCiwLm pwquwumjldwGw1'1G uib11wl.fw1wGpGbp: 

l>pwGutiwJmll [!Ulll «Anox» UlbtuCinLnqflwJfl. 22 hwq. tunCi4npCibn'1 
ptnuwCi hwLiWL'111ntll ljwnmgt.l.bL t q.nllw11pfl u2wl.juw(j l.i wupn112nlfJWUp 
oqmwqnnMwG hwuwl.jwpq., npLnb'l opwl.jwCi ll2wl.ft.1.mu t 120 u 2PP4 
qnuw11p: UbpwCiuibGl.jfl LnwpnqmpJntG[! 1500 u3 t, nptnb'l q.nllw11p[! 
uCinul t 10-15 op: UfllJlWl'}flt.l.W6 4bCiuwqwqCi oqmwq.nn6t.l.mu t Gwl.i. 
tLb4tnrwljwG tCibpqtiw uUlwCiwLm hwuwp: Onw4wCi l.jbuuwq.wqpg 
uLnwgl[mll t 2500 44.md 2brllw1tiu tGbpqpw: 

UUu-mu «Bio Gas of Colorado» :PtinuwCi '-mtnnwl'ln CiwhwCiqmll 
ljwnmgbL t q.nuw11pfl t.l.brwtl2w4uwCi Li. 4bCiuwq.wqti m 4bnwJ'1Ci 
hwl[bLmllCibflli wpuiwl)pmpJwCi qnp6wpwG, npuib11 qmlw11p[! mpt.lmu t 
50 hwq. wCiwuCiwtnb'l mCibgn11 bnbp pmllwCi hwllwtflpCibptig: 

UUL-mu «Thermohetic Inc. of Oklahoma City» :Ptiruwu l.jwnnLgbt 
t bpbp tunznp q.np6wpwGCibp qmlwqpCi wprlJmCiwpbpwl.jwG bqwGwl.jnt.l 
llzw4bLnt Li l.jbCiuwqwq UUlWCiWLnL hwllwr: Ujl'} qnp6wpwCiCibptig ubl.j[! 
OljLwhnllw GwhwGq.nul onwljwG t.lb11wll2w4mu t 500 tn q.nllw11p li 
wpuiw1111mu 43,2 hwq.ll

3 
l.jbGuwq.wq, nrmt.l 2bnmgt.lmu bG 3600 mmCi: 

=!mCiq.w11flw1mll l.jwG 700-flg wt.lbLfl wGwuGw1..4whw4wCi :Pbpllw
Cibp, n11tnbq 1.4whmll bG 8 llflLJinGJig wtlbL tunqbn l.i 2 tlfltJinCipg wtlbt 
tun2n11 b112bnwunn wGwumGGbn: lunqwpm6wl.jwG ~b11uwGb11 [! lllwttiu 
bCi 30 lltG u

3 
211'14 q.nuw11p. Ofl[! l.jwqtlmu t Gpw IJUl'}hwCimn 

pwCiw4mp1wG llntn 95 %-o: =ibLnl.i.wpwp, WJl'l bn4nmu L"Ll12 wztuw
tnwCipCibp bG tnwnt.l.bL 2n'14 q.nuw11pti Wfll'}JmGwt.1.bui oq.Lnwq.nnollwCi 
m1111mpJwlip: 

=!mGq.wpflwJti 211w1pG tnGuibumpJwG q.tiuiwhbtnwqntnwl.jwG 
l.jbGLnflnG[! uzw4bt t 2Pf14 q.nuw11pti wGwbnnpwJjlG t.lbpwu2wl.juwG 
tnbfl.ICintnqflw ubpwG(! npL4bU hbqml.j t.l.wnbtWGjntp uuiwGwLm hwllwn: 

=imGq.w11flw1mtl ubpwGti utnwguwG uibfl.IGntnqpwG mGJi hbtnliJWL 
wnwt.lbLmpJmGGbn[!. u2wljt.l.w6 211114 q.nuw11pti hb11mt.i PW'lWl'}pwllwu[! 
t.lb11wot.1.mll t llwl.jbrbuwiJiG llw2m11 2r'1. np[! l.jwrhL'1 t oq.mwq.np6bt 
llumppGbp[! l.jpljGwljfl uwpnbtm l.jwll nnnq.uwG hwuwn. wnwGg 
t.lGwubLm 2112wl.fw llf12wt.lwJp[!, Guuit.1.w6p[! ~wnbtli t oq.mwq.n116bt 
np1..4bu L4WflWfltnWGJmp, uUlwgt.l.w6 l.jbGuwqwq[! hCiwnwt.l.npmpJmCi t 
lllWLPU UlUUlbUbL hb11m4 t.l.wnbtWGjntp(J: 
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4.bfl[! 2Wf1Wl'lflt.l.W61'Jg l.jwphLti t wCihL hbUll.i.JWL bqpwl.jwgmpjnLU
(jbp[!: 

U2tuwnhti q.pmGwljwGCibpQ ub6 mzWl'lflnLPJntG bG 11wpOGmll 
pwt.flnGGbppg L. hw1.11l.jw1..4bu qnuwri.ptig wGwbrnp 1..4w1llwGGbrmu 
tuunpllwG (JCipwgpmu qwqJi wu2wmuwCi L. tCibnq.flwJ/1 utnwguwCi 
hCiw11wt.1.nnmp1mCiubn/1 t.l.nw: 

4.b112w1..4bu Cizbup, nri pnLnr WJL[!CimpwCipwJ'1Ci tCibpqjlwJti 
w11pJm11fibptig l.jbGuwqwGq.i.lw6[! hwG11tiuwGmu t i.ll:ipulfui.tn11. tCibpqw-
1.11wp, wJCi lfw11n11. t 21-1111 11w11mu qpw11.bgCibL hwuw2tuw11hw1'1Ci 
tGbpqwUjwhwCi2w11l.fmu CizwGwlfwLti Lnbq: ,b1.J1l.i.wpwr. LnLl12 qj11.J1w
hb1.J1wqmnwl.jwu Li. l.jnCiulllpml.jmnpwCiwtuwq6w1'1Ci w2tuw1.J1wCipGbp 
Ujbuip t owi.twtbL WJ'l mri.11mp1wup: rhwpljb, WJ'l pCiwq.wt.l.wnmu llbup 
n11n2wltti hw2nri.mp1mCiub11ti hwubL blip Li wztuwtnwCipGbp[! 
zwpmCiwlJi.tmu bCi: 

4.1. Sh/ufi/1/jwJ/1 oqUJwqn(loilwu Wflf)Jmfiwt/bUJmfJJWU pw(l<J(lw
gmtl!J <f/12UJ wfumnf1n2t1wu, UJb/uuf1/jw/jwu uutwuw(l/jmtlub
fl/1 m Ufl(lnq.mtlub(l/1 /jWtnW(IUWU l.i U{WhU{WUUWU tlf1pngntf 

Uztuw1.J1wCipw1Jiu qnp6[!Gpwgmu qJm11wuiumbuwl.jwG llbpbGw
GbpJi l)bU1WLGbpJi ub6 UWUIJ bGpwn4i.tmu t l)jlCiwllpljwl.jwCi plmCit.l.w-
6mpJWU, uwhpjl m h11.lfuwCi, uw2t.l.w6pti Li wpmwpjlG tlJi2wt.1.w111'1 
pjlutiwlfwG Gbpqnp6mp1wu, mutnjl llbpbGwGbrti 2whwqnp6wl.jwG 
hmuwLJimpJWCi pwr~rwgmu[! LnbtuCiflljwywCi wnw2[!Cipwgp WPfltiwlfwG 
hflllGwfl.ICi1'lJi11ua11/1g ubl.fu t: 

Cwhwq.nn6wl.jwG hnwwLJlntf}JwG pwporwgllwCi hwpgbpu 
wufl.lqbtJinpbCi ljw1..4t.1.w6 bCi oqmwqnp6t.l.n'l ubQbCiwCib11'1 UlLWCiwlfnpt.l.w6 
uil:ituutilJwljwG u1..4wuwplfmuCibf1Ji m Cinrnq.mllCil:ipp ctwtlwCiwljpG 
l.jwmwpllwfi L. 6'1zU1 1..4whu.jwGtlwG hbm: 

qJnl'1WUlCi1.11huwl.jwCi mbtuGJiltwJti u1..4wuw11ljtlwu L. unpnquwG 
wzf\lwUlwGpCibpjl l.fwquwlfbp1..4tlwCi r111i.tw6pCi wpliuwwbt.l.pnu.jwl.jwCi 
bplfpubrimll, nmuwmnwumu L. ubq linUl Gb11lfw1wgt.lbg 3.1 1..4wpw
q11w.1Jmu: Uiuuibri pbpi.tmu bCi lllbtuCitil.fwJ~ oquiwqnrouwCi wn111mCiw
i.lb111mpJwG pwpapwguwCi htiuCiwljwG nLri.tiGl:ipo: 

Sbfl.ICiplf wJ/1 1..4whUjwGtlwG t.l.rw ub6 6wfl.lubp[! wllbGpg w11w2 
L4WJllwCiwqnpt.l.w6 bCi G11w uu.jwuw11lJuwG gw6fl npwljnt.I. Lt dwllwGwl.jtig 
2mUl ljwu m2 Gnpnq.munt.1.: 

Swripbp lfwqllwlfbp1..4mp1mGCibpti LtwUlwpw6 hbmwqnmmpJmG
GbpQ gnljg bG Lnt.l.bL. nr Ulpwyuinpubriti l.jbupg wt.lbLti Ci m11wnl.ft.1.mu bG 
GnrnquwG 2wnd'1i'1 nbumnuti 40 -70%-[! 1oq1.11wq.np6w6: '.JmCibCiwLnt.I. 
UlflWlfmnpGbflp uw2t.l.w6pwJtiG Ll.Ji6wl.jJi npn2uwCi hGwpwt.l.npmpJmG
Cibn[!· wfl.lmnnn2uwG pwt.1.wpwp uti2ngCibp Ii pwror nr wlfti llwuGwqbui
Cibp, ubfl.lwGpqwuinrGbp[! hw6wtu bqrwl.jwgmpJmCi bG wCimu, pb 
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Lnf1W4Lnn[l(j wCihriwctbztn t 4wCiq.CibgCibL (jnrinq.llw(i hqn[lnLPJWCi P2bQ
liwCi u l{wnbLWCiJmpp 6wtuup pwri~riwgllwCi 4wll tL llp2Cinrinq.llw(j 
unwCiWJp(j wztuwtnwctwlib[l[! LflWg(jbLnL UjWLnlSwnnl{: 'T'JbtnQ t p Ci4wtnp 
mCibCiWL, nri llpwtnbuw4 libQbCiwCibrip 6wnWJnLPJWCi ctwll4btnCibfl[! 
llpuCimjCi[! !bCi: 'lflWCiQ 4wtul{w6 bCi zwhwq.n[l6liWCi UjWJllWCiCib[lpg, 
wztuwtnwCiQp nbctpllpg u 11btnwLCibrip nriw4pg: UJutnbri.pg ptumll t, nri 
JnLflWQWCi!JnLfl 4nCi4ribtn libQbCiw UjbLnQ t m11wri4bL Cinrinq.llwCi Ciriw 
lflwutnwgp l{ptSw4pCi hwllWUJWLnwutuwCi: 

=!bLnuWpWfl, q.JnLl'J.WLnCitnbuwt.iwCi tnbtuCiP4WJP UUjWUWf14llwCi u 
Cinrinq.llwCi l{riw :PpCiwCiuwt.iwCi llp2ngCibrip 6wtuubrip 4ri6wtnllwCi 
hpllCiw4wCi m11pCibripg llb4C! libQbCiwCibrip llwuCiwq.ptnwgl{w6 tnbtuCip-
4w4wCi 6pztn UUJwuwri4mllCi t (wnw2pCi hbflpp(j Lnflw4tnnriCibflp, wl{tnn
linppLCibflp u 4nllpwJCiCibrip), oq.tnwq.nri6bLnl{ wtutnnrinzllwCi Wfl'lJmCiw
l{btn b11wCiw4(jbfl u llp2ngCibri: 

nmuwutnwCip zwtn tnCitnbumpJmCiCibrimll, nritnb'l Cibri11ril{bL t 
LnflW4tnnriCibrip llwuCiwq.ptnwgl{w6 tnbtuCip4w4wCi UUJWuwrit.imll, 
oq.tnwq.nri6bLnl{ wtutnnrinzllwCi llp2ngCibflC!, libQbCiwtnriw4tnnriwJpCi 
wq.ribq.wtnp hbripwlflntuwJpCi Wf1LnW'lf1n11w4w(jmpJnLCi[! llb6wgbL t 
15-20%-nl{, tnbtuCip4w4wCi UJWLnlSwnCib~nl{ libQbCiwCibflp UJWflWUJnLfl'lC! 
4ritSwtnl{bL t 2-2,5 wCiq.wll, tnbtuCip4w4wCi UJWLnf1Wutnw4wCimpJwCi 
q.nri6w4P9C! hwubL t 95-97%-p: Pwgp 11riwCipg, WJ'l llp2ngwnmll[! 
hCiwriwl{nrimpJmCi t tnl{bL 30%-nl{ p2bgCibL LnflW4tnnriCibriP u 10-15%-nl{ 
hwgwhwtnp4whwl{wQ 4nlipwJCiCibflp 4WUJPLnWL Cinrinq.mllCibflp ppl{[!, 
4ritSwtnbL tnbtuCip4wJp UJWhUjwCimpjwCi zwhwq.nri6w4wCi 6wtuubf1[!: 

=!u4WJW4wCi LnbtuCip4wtnCitnbuw4wCi Wfl'lJnL(jQ t LnWLPU LnbtuCip-
4w4wCi wtutnnrinzllwCi Cibri11rimll[! libQbCiwCibflp tnbtuCip4w4wCi UUJW
uwri41lwCi u Cinrinq.llwCi UJLwCiwCiwtuwqq.mzw4wCi hwllw4wriq.mll: UJCi 
h(jwriwl{orimpJmCi t LnWLPU wlipo112mpJwlip oq.tnwq.ori6bL libQbCiwCibrip 
llp2Ciorioq.liwCi nbumriu[!, l{briwgCibL llbtuwCipqliCibrip !hpliCiwl{nril{w6 
t.iwqllwtnmll[! (QwCi11mli[!), 4ritSwtnbL llbQbCiwtnriw4tnnriwJpCi wq.ribq.wtn
Cibflp tnbtuCip4w4wCi wCiuwri2pCimpJWCi hbtnuwCi2nl{ wnw2wgw6 UJWflW
UJnLfl'l[!. p2bgCibL Cin[loq.llw(i U LnbtuCip4w4wCi UUjWUWfl4llwCi wztuWLnW
LnWflnLPJnLCi[!, pwri~riwgCibL pCiQCiwq.Ciwg libQbCiwCibflp hqnrimpJmCi[! u 
zwhmpwpbrimpJmCi[!: 

SbtuCip4w4wCi wtutnoriozmll[! hCiwriwl{orimpJmCi t LnWLPU 4wCitun
riozbL tnl{JWL llbQbCiWJP nbumriuC! llpCi!u hbripw4wCi Cinrinq.mll[!, oriozbL 
O! llpwJCi libQbCiwJp t.iwqllmpJwCi llwubrip tnbtuCip4w4wCi l{p6w4C!. WJL 
Ciwu 6ztnbL Cinrinq.llwCi w2tuwtnwCi2Cibrip tnbuw4Ci m 6wl{WLC! wnwCig 
QWCi'lbLm: Um POLnfl[! lflOQ[lwgCimll bCi libQbCiWJP 4WUJPLnWL 
Cinrioq.mllCibflp QwCiw4C! u :PpCiwCiuwt.iwCi 6wtuubri[!: 

qriw4wCimpJmCimll pbril{w6 bCi libQbCiwCibrip tnbtuCir4w4wCi 
wtutnnriozllwCi u wztuwtnmCiw4mpJwCi hut.illwCi b11wCiw4CibriCi m ~ubri[!: 
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qJm11wtnCitnbuw4wCi tnbtuCip4WJP UUJWUWf141lwCi u Ciorioq.llwCi 
Wfl'lJmCiwl{btnmpJmCi[! t.iwtul{w6 t (jriwCipg, pb nri2wCinl{ t OpJb4tnpl{ 
hwzl{p wnCil{bL CiriwCig tnbtuCip4w4wCi l{p6w4[!: 

UtutnorinzllwCi CiUJwtnw4Ci t' JnLflWQWCi!JnLfl libQbCiWJP hwllwri 
hpliCiwl{oribL wztuwtnmCiwl.impJWCi gmgwCipzCibfl[! u wCiUWflQPCim
pJmCiCibflp wCil{wCiwgwCi4C!: SbtuCip4w4wCi wtutnorinzllwCi u 4wCituw
tnbullwCi hpllwCi l{riw oriozmll bCi t.iwJwgCimll libQbCiWJP hbtnwq.w 
zwhwq.n[l6liWCi hCiW[lWL{OflnLPJWCi, LnbtuCip4w4wCi UUjWUWf14llWCi nL 
Ciorioq.llwCi wCihriwctbztnmpJWCi 6wl{wLCibflp llwupCi: 

Up2tnCitnbuwjpCi libQbCiwtnriwt.itnoflWJPCi hwl{w2w4WJWCiCibfl[!, 
hwtn4WUJbU llwriqwjpCi LnbtuCip4wt.iwCi UUjWUWf141lwCi 4WJWCiCib[l[! u 
Ciorinq.llwCi wrihbutnwCiogCibfl[! UJbLnQ t 4whwl{nril{w6 LPCibCi q.Jm11w
tnCitnbuwt.iwCi tnbtuCiP4WJP wtutnnrinzllwCi ctwllwCiw4w4pg tnbtuCip4w-
4wCi llp2ngCibrinl{ u mCibCiwCi pwri~rinriw4 4w11ribri: 

qJnLl'J.WLnCitnbuwt.iwCi libQbCiwCibrip tnbtuCip4w4wCi UUJWUWf14mll[! 
u [!Cipwgp4 Ciorioq.mll[! ctwllwCiw4pCi !4WLnWflbLPU llb6wCimll t PflWfl 
hbLn 2lfll{n11 libQbCiwllwubrip llwzl{w6Q[! (hbtnuwpwri u CiriwCig zlflllwCi 
llw4bribuCibflP llp2u pwgw4[!), pmLwCimll bCi hbri.mJUWJpCi, q.wliWJPCi u 
bnwt.igmliwJpCi llpwgmllCibfl[!: UJ'l pnLnrir hbtnuwCiQnl{ llb6wCimll bCi 
rriwri hbtn wztuwtno'l libQbCiwllwubrip l{riw wq11n11 CizwCiwlflntu 
hwril{w6wJpCi mctb[l[!, l{wtnwCimll bCi LnflW4LnOflWJPCi wq.ribq.wtnCibrip 
zwhwq.nri6w4wCi gmgwCipzCibfl[!. hqorimpJmCiCi m l{wnbLPEP 6wtuu[!, 
wriwq.mpJmCi[!, Wf1LnW'lflOl'J.W4wCimpJmCiCi m LnbtuCioLoq.pw4wCi 
q.ori6011mpJmCiCibflp LiwtnwrillwCi oriw4C!. u libQbCiwCi ZWflQPQ 11mriu t 
q.WLPU m t.iwCiq.Cimll 4WUJPLnWL Ciorioq.llwCi: 'lriw hwliwri wCihriwctbztn t 
LnbtuCip4w4wCi UUjWUWf14nLll[! 4WLnWflbL ctwllwCiw4pCi u LnbtuCip4wCi 
UjWhbL wztuwtnmCiw4 l{p6w4mli: PflWfl hbtn 2lfll{n11 llbQbCiwliwubflp 
llwzl{w6QCi t'L wl{bLP t llb6wCimll 2fl2WUJWLnp lflnzmg, nriC! pCinrioz t 
q.JnLl'J.WLnCitnbuwt.iwCi llbQbCiwCib[lp wztuwtnwCiQWjpCi UJWJllWCiCib[lpCi: 
OripCiw4. 100 hw l{wripg hbtnn q.mpwCip wCipl{Cibflp wnwCig2w4wLCibflp 
QUWJnL'lC! UJWflnLCiw4mll t 30%-pg wl{bLP llbtuwCip4w4wCi tuwnCimri11 u 
UJWLnlSwn t 11wn(jmli llwzl{w6Qp llb6wgllwCi: bpb llw2mri Jm11mll 
wztuwtnbLpu llw2l{w6QC! !Ci!PCi t u Ciw t.iwrio11 t wztuwtnbL llntn 10000 
ctwli, WUJW JnL'lP llb2 lflozm UjW[lmCiwt.impjmCiCi wztuwtnwctwlibfl[! 
4ri6wtnmll t lioLn 10 wCiq.wll: =iw2nri11 oripCiw4C!' pwl{w4wCi t 11pqbLWJPCi 
zwrictP!P WjflllWCi tugr4 Cibritumctp [!Ci11wllbCi[! 1 %-ol{ !llWQfll{W6 011. 
lltungp l{bripCi 011brip llwzl{w6QC! llb6wCimll t 4 wCiq.wll: 

UbQbCiwCibflp Ciorinq.llwCi oriw4r WUJWhnl{mllCi wllbCiwhpllCiw4wCi 
gmgwCipzCib[lpQ t: 0f1W4C! pCimpWq.[ll{nLll t 0! llpWJCi Lnfll{W6 :pmCi4-
gpwjp t.iwtnwrillwCi wnwCi~Ciwhwtn4mpJmCiCibrinl{, WJLu q.Ltuwl{nflWUJbu 
hmUWLPnLPJWCi llw4wri11wt.iol{: 
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lib114wJnulu qJnL1'1WlllCilllbuw4wCi lllbtuCip4wJp Ulljwuw114liwCi L. 
Cin11nqliwCi w2tuwmwCipCib111'.! hpliCiw4wCimli 4wlllw11mli bCi Ciwtu4PCi 
4nLb4lllPt.l L. tun11h1111wJpCi lllCilllbumpJmCiub11p gw611 liw4w1111w4r 
Cin11nqliwCi w11hbul1lwCingCib11mli : 24wCi wtullln11n2liwCi uw11pwt.ln11mli
Cib11 m qn116ppCib11: Uw11qwJpCi mbtuCip4w4wCi Ulljwuw114liwCi 4bCim11nCi
Cib11mli WJ'l w2tuwmwCipCib11p 4WlllWl1nLli[! !Ci!PCi mn4nu t 4wqlimli: 
<I>wumn11bCi, pwgw4wJmli t ulljwuw114nri m Cin11nqnri dbnCiw114m
PJmCiCib11p li11gw4gmpJmCi[!: 1bmL.wpw11. pwgw4wJnLli bCi mbtuCip4w-
4wCi ULL1Wuw114liwCi m Cin11nqliwCi 6wnwJnLpJmCiCib11pg oqlllt.lbLm wqwlll 
[! Cilll 11 nLPJ wCi hCiw 11w t.ln11mpJmCiCib111'.!: 

UbpbCiwCib11p mbtuCip4w4wCi ulljwuw114liwCi m Cin11nqliwCi 
LLILWCiwCiwtuwqqnl2w4wCi hwliw4w11qp 4wlllw11liwCi briwCiw4Cibl1[! 
pb11t.lw6 bCi q11w4wCimpJmCimli [24, 37, 66]: 

UCih11wdb2lll t wnw2pCi hb11ppCi dwliwCiw4w4pg UjwhwCi2Cib11pCi 
hwliwlljWlllwutuwCi t.lb11wqpCibL liw11qwJpCi lllbtuCip4w4wCi ulljwuw114-
liwCi 4bCilll11nCiCib11p Ulljwuw114nri-Cin11nqnri pwqwCib11[!. hw2t.lP wnCibLnt.l 
mbtuCip4w4wCi, tnUlllbuw4wCi L. ungpwL-PWl'lWPW4wCi tnCilllbuwt.lw11liwCi 
Cin11 LL1WhwCi2Cib11[!: Um 4bCilll11nCiCib11mli Ujblllp t 4wqliw4b11LL1bL 2whw
qn116liwCi hwliw11 nj_ UjptnwCip mbtuCiP4WJP qCimli[!, t.lb11w4bCi11wCiwgmli[! 
L. liwtnj_bLP qCib11nt.l b11w2tuPQWJPCi t.lw!Swnp[!: Q.JnLl'lWlllCitnbuw4wCi 
lllbtuCip4wJp oqmwqn116liwCi w1111JmCiwt.lblllmpJwCi pw11d11wgliwCi 
mripCib11pg liblm Ci11wCig mbtuCip4w4wCi ulljwuw114liwCi L. Cin11nqliwCi 
hwliw11 Ujwhmulllwliwub11nt.l. hwCiqnLJgCib11nt.l L. wq11bqwmCib11nt.l WlljW
hnt.lliwCi hmLIWLPnLPJWCi b11w2tuppCi t: 'l11w hwliw11 hwCi11wLL1btnm
pJmCimli Ujbtnp t 4wqliw4b11LL1bL n11n2 libpbCiwtlwub11p nL hwCiqnLJgCib11p 
w11mw1111mpjmCi L. lipwdwliwCiw4 4WLLl011 hWUlllWlllOL qJnLl'lWlllCilllb
uw4wCi mbtuCip4w w11mw1111nri qn116w11wCiCib11p hbm' tlbpbCiwCib11, 
wq11bqwll1Cib11. hwCiqnLJgCib11 L. libpbGwliwub11 ub11411bLm hwliw11: 
1wCi11wLL1btnmpJmCimtl qJnL1'1WlllCilllbuw4wCi lllbtuCip4WJP pw1111 wq11b
qwmub11 m hwCiqnLJgCib11 Cin11nqnri Ciwtu4rumli qn116nri tlwuCiwqplllwg
t.lw6 dbnuw114mpJmuCib11p lllbtuur4w4wCi tlp2ngCib111'.! (11wqqwhub11. 
umbCi11ub11. lllbtuur4w4wCi lflwulllwpripb11 L. wnCi) 4bCilll11nCiwgubL 
tlw11qwJpG mbtuCip4w4wCi Ulljwuw114tlwCi 4bCim11nCiub11mtl: 

Q.JmriwmCimbuw4wCi libpbCiwCib11p pCimpwq11w4wCi wnwCidCiw
hwm4mpJmCi[! Ci11wCig 4w11!S dwliwCiw4wlip2ngmtl LL1W11pb11wpw11 
oqmwqn116mliCi t w11mw1111w4wCi gplnnLli L. b114w11wmL. UjWhUjwCimtl[!: 
011pCiw4p hwliw11. qmpwCiCib111'.! qw11CiwCi[! qpwrit.lw6 bCi 1.rCimtl 10-15 
011, w2CiwCi[!' tlpCij_L. 60 011, 2w11pwgwCiub111'.! qw11Ciwu L. w2CiwCi gwCipp 
hwtlw11 · 25-30 011: Q.JnLriwmCimbuw4wu liJmu libpbCiwCib11p tlb6 liwuCi 
oqlllwqn116t.lmtl t lllW11t.lW tlb2 10-30 011: 

b114w11wlllL. UjWhlljwCitlwCi dwtlwCiw4 tlw4b11buwjpu pWJPWJtlwu 
(4nnnqpwJp) hblllL.wCipnt.l lflnlflntut.lmtl bCi 1lblllWLCib11p j_wlflbl1[! L. uJmpp 
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hwlll4mpJmCiCib11[!. tlbmwrimli wnw2wumli bCi ulll11m4lllm11wJpCi 
t.lb11wlflntumpJmCiCib11. pu4 libpbCiWJP ublflw4wCi pw2pg· liCiwgn1111wJpu 
11b~n11liwgpwCib11 : Q.pmwlfln11dCiw4wCi hbmwqnmmpJmCiCibl1[! gmJQ bCi 
mt.lbt.. n11 qJmriwtnCilllbumpJmumli lib4 lllw11t.lw [!Cipwgpmli LL1nriLL1wlllp 
lip2pCi 4n11mumCib111'.! 4wqlinul bu linm 140 q./li2 4wli [!Utn 11bmw1.r 
hwummpJWCi b1144nriliwCip PWJPWJliwCi dwliwCiw4· 0,035 lili: 
Q.Jmriwmumbuw4wCi libpbCiw2pCimpJmCimli oqlllwqn116t.lnri 1.wpwCib114-
liwCi 6w64nLJPP 6wnwJnLPJWCi dwli4btn[! 4wqlimli t [!Ci11wlibCi[! hwqpt.l 8-
14 wlipu: Pn1.n11pg wt.lbt.P t.lCiwut.lmli bCi 4llln11pg m nblllpupg 
UjWlfll1WUlllt.lW6 'l0lllWl.Cibl1ff Pwg b114Cipp lllW4 UjWhUjWUbLPU 
libpbCiwCib111'.! 2w11ppg 11m11u bCi qw1.pu lib4-b114m lllw11t.lw [!upwgpmli : 
UpCint.nl1lllWJpCi 4nnnqpwCi Ci2wCiw4w1.p j_wlflnt.l p2bgCimli t lflnlflntuw-
4wu pbnCiwt.ln11t.lw6mpJwCi mw4 w2tuwlllnl'l 1lblllWLCib11p wli11mpJmCi[!: 

Q.11w4wCimpJmCimli [24, 37, 66] pb11t.lw6 bCi libpbCiwCib11p 
UjWhUjwCiliwCi briwCiw4Cibl1[!. lllbtuCin1.nqpwCib11[!. lllOl'lP [!Cilll11nLPJWCi 
tlnlllbgnulCib111'.! L. WJLCi: 

Q.Jmriwlllul1lbuw4wCi lllbtuCip4WJP 2whwqn116w4wCi hmuw1.pm
PJWCi WUjWhnt.lliwu qn116mli lib6 wCib1.ppCib11 mCibCi liw11qwJpu 
ulljwuw114liwCi 4bCillll1nCiCib11p qpmw4wCi L. libpbCiwuw11pwt.ln11mliGb11p 
Ciwtuwq6liwCi m Wl1lllW'll1nLPJWCi 4wqliw4b11LL1liwCi Ullln11wpwdwCimli
Cib11[!: li11wCip Ujblllp t mumliCiwup11bCi Gn11 uuibri6t.lw6, Cib11411t.lw6 L. 
2whwqn116liwCi lib2 qlllCit.lnri lllbtuCiP4WJP n11w4[!. oquiwqn116liwCi 
LLIWJliwCiCib11[!. liw2t.lw6pp 011pCiwj_wlflmpJmCiCib111'.! L. tS2lllbCi, li2w4bCi m 
Cib1111CibCi wtumn11n2liwu, lllbtuCir4w4wG ULL1wuw114liwCi m Gn11nqliwu 
w1111rw4wCi briwCiw4Cib11: li11wCip Ujbuip t Cib1111CibCi w2tuwlllwCipp 
4wqliw4b11LL1liWCi, W11lllW'll1W4WCi hw11wp b11mpJmCiCib11p 1111uL.n11 liwCi 
Gn11 dL.b11 L. tl2w4bG Gn11liwmrt.lwlllbtuur4w4wG lflwulllwpripbp: 

Uw11qwJpCi lllbtuCip4w4wCi Ulljwuw114liwCi 4bCilll11nCiCib11[! Ujblllp t 
4w11L.n11 (t.l!Snw4wCi) 11011 tuwriwCi qJnLl'lWlllCilllbumpJwCi ulljwuw114liwCi 
wtlpnri2 hwliw4w11qmli: li11wCip Ujbtnp t mCibCiwCi dwliwuw4w4pg 
Cin11nqliwCi w11hbulllwCingCib11. lllbtuCip4w4wCi Ulljwuw114liwCi 4wJwCiCib11. 
lflntuwCiw4tlwCi lllb1"1wliwub11, liwlllw4w11w11liwCi pwqwCib11 L. pw11d11 
n11w4r tlwuCiwqbmCib11: 

4. 8. Sbfuu/11/WJ/1 oq1.11wqnf1atlwu Wf11JJnL uwlf b1.11mp1wu pwf1df1w
gm tl!J hwuf1wutb1.11mp1mumt1 q1mrzw1.11u1.11buw{/wu t1bpbuw-
2/1uw{/wu dbnuwf1{/mp1muubf7/1 f/wqt1w{/bf1uttlwu t1/1pngnl/ 

tun11h1111wJpCi UpmpJmCimli qJmriwlllCilllbuw4wCi lllbtuur4w 
W11lllW'll1nLli tpCi hw11Jm11wt.ln11 libpbCiw2pCiw4wCi qn116w11wCiub11: 
UbpbCiwub11p L. uw11pwt.ln11mliGb11p tl2w4mtlnt.l qpwf\t.lmli tpu lllWUuJw4 
4nCiulll11m4llln11w4wCi pJm11nCib11 L. qplllwhblllwqnlllw4wCi pCiulllplllnLlll
Cib11, w2tuwlllmli t11 Ujblllw4wCi libpbCiwlfln11dCiw4wCi 4wJwCiCib11p gwCig: 
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=!wJWUUlWCi[! qJmrtwUlCiUlbuw4wCi UlbtuCif14wCi, 1.4whmuUlwllw
ubp[!, hwCiqm19CibpCi m wqpbqwUlCibp[! uUlwCimtl tri tunphp11wJf1Ci 
UflmpJwCi Ulwppbp hwCipw1.4bUlmpJmCiCibpflg: UflwdwllwCiw4. bLCibLml 
hwCipw1.4bUlnLpJWCi LbnCiwJflCi bp4pwqnp6mpJWCi wnwCi~CiwhwUl4m
pJmCiCibpflg «=!wJqJmrtllbpbCiw1wgmll» qf1UlWW(1UlWlll1W4wCi llflw4.nri
llwCi qf1UlwhbUlwqnUlw4wCi flCiuUlflUlmUlmtl la 4nCiuUlpm4Ulnpw4wCi 
pJmpnJmll llbpbCiwCibpfl llzw4llwCi m Ciwtuwq6llwCi LnLl12 wztuwUlwCip
Cibp tpCi Ulwp4_mll: =iwupw1.4bUlmpJmCimll qnp6mll tri LbnCiwJflCi 
bp4pwqnp6mpJWCi llbpbCiwCibpfl 1.4bUlw4wCi lflnp~wpwpw4wCi hwllw
llflmpbCiw4wCi 4wJWCi[!: =!wJWUUlWCi[! 11w11~bL tri LbnCiwJflCi bp4pwqnp-
6mpJWCi [!Ci11hwCim11 CizwCiw4mpJwCi llbpbCiwzf1Ciw4wCi hwCipw1.4bUlm
PJnLCi la W(1UlWlll1nLll tri wnwCi~CiwhwUlm4 llbpbCiwCibp' pwpwhw4_wp 
KYMC-100, CHK-3,2 (hwCipw1.4bUlw4wCi qJmrtWUlCiUlbuw4wCi 
UlbtuCif14wJfl bplawCifl pwdwCillmCip), pwpwhw4_wp KYM-1,2, CKH-3,2, 
1111wCig hbUl wztuwUlnrt rrn-2,7 4gwuwn. hw4_wp4_w6 pwpfl 
UlbrtwlflntullwCi UlWppbp 4wnmg4_w6pfl f12Cinri pwlflpntl TITC0-6, TIT0-
8, TIT0-12 4gwuwJLbri. 6wnbpfl UlCi4llwCi hwllwp IUIY-60 lflnulflnrifl!. 
PH-40 lflturibgmgfl! ( «=!WJqJmrtllbpbCiwJwgmll» qf1UlWW(1UlWl}l1W4wCi 
llflw4_nptlwCi llwuCiwqf1Ulwg4_w6 lflnp~wriwriw4wCi qnp6wpwCi), 
!flqbLCibp (t-2lawCifl wCiUlwnUlCiUlbumpJWCi qnp6wpwCi), qnllwripfl 
hw4_wpllwCi m hbnwgtlwCi HKCY-4 la pn!CiWrtPfl hw4_wpllwCi TIKCY-2 
lSn1.4wCiwu4pb1.4bpwJf1Ci Ulbrtw4wJwCipCibp (qJnLll.WUlCiUlbumpJwCi llbpb
CiwjwgtlwCi la tLb4Ulpwl>f14wgllwCi hwJ4w4wCi qf1UlwhbUlwqnUlw4wCi 
flCiuUlflUlnLUlfl lflnp~wriwriw4wCi, hwCipw1.4bUlw4wCi qJmrtWUlCiUlbuw4wCi 
UlbtuCif14wJfl bplawCifl pwdwCillmCipfl qnp6wpwCiCibpmll la =!n4Ulbtl
pbpJwCifl <«lJnLll.UlUUlUlbtuCif14wJfl» pwdwCitlmCipfl wphbuUlwCingmll): 
SwuCi1w4 llbpbCiwCibp m uwppw4_npmllCibp wCigbL tpCi W(1UlWlll1W4wCi la 
1.4bUlw4wCi lflnp~wri4mllCibp[! la 1.4WUl(1WUUl tpCi qwCiq4_w6wJf1Ci 
W(1UlWll(1nLpJWU hwllwp: 

=iw1wuUlwCimll llzw44_w6 zwUl tlbpbCiwCibp la uwppw4_npmt1Cibp 
lSwCiw!mll tpCi UUlWQbL llflmpbGw4wCi qf1UlwhbUlwqnUlw4wCi flCiuUlfl
UlnLUlCibpfl m hwUlm4 4nCiuUlpm4Ulnpw4wCi pJmpnCibpfl 4nrtllflg la 
hwtlwUlbrt Ciwtuwq6bLmg hbUln 4wqllw4b111.44.bL t CipwCig qwCiq4_w6w
Jf1Ci wpUlW'll'lnLPJnLCi[! llflmpbCiw4wCi llwuzUlwpn4_. LbnCiwJflCi tln11fl~f14w
gflwJfl 4Pfl wqpbqwUl[!. rlflqw1mll, 4bpbpfl tuwnCifl![!. '-lflLCiJmumll, 
opqwCiw4wCi 1.4wpwpUlWUJmpbpfl gpllwCi LbnCiwJflCi tln11fll>f14wgflwJfl 
4gwuwnbp[!· PwppmJu4mll, 4bCiuwqwCiq4_w6flg llbpwCifl W(1UlWll!1nL
PJWCi uwppw4_npmt1Cibpfl hw4_wpw6m · f2w1.4npnd1bmll, pn!Ciwripfl 
hw4_wpllwCi Ulbrtw4wJwCip[!· '1'lJWUlflqnpu4mll, nnnqbLfl bp4pwqnp-
6mpJwCi hwllwp uw6flLWUlCi4fl! CKH-6A llbpbCiwu· PmLriwriflwJmll, 
OPB-1 «'-lbUlbpn4» pmJCibpfl lflnznUlfl!c:!. Ot4pwf1Ciw1mll, tuwrinrifl 
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mCif14_bpUWL BYT-2,5 llbpb(iw(j' 011buwjmll, tuwrinrifl pwgfl MOB-1 
tlbpbCiw(i' 4wtlbCiu4mll la wnCi: 

lunphp11w1f1Ci UflmpJwCi lflLmqmllflg hbUln, 4w1.4bpfl tuqtlwCi la WJL 
opJb4Ulf14. 1.4wUl6wnCibpn4_, qnp6wpwCiCibpfl llb6 llwu(! Cibp4wJmllu !bCi 
qnp6mtl, flu4 wztuwUlnrt qnp6wpwCiCibp[! pbppbnCi4.w6 bCi: 

U1uo114.w zm4WJW4wCi UlUUlbUnLpJWU la W(1UlWlll1W4wCi hwpwpb
pmpjmCiCibpfl 1.4w1llwCiCibpmll, bpp hwCipw1.4bUlnLpJmCimll tlCiwgbL t 
Ciwtu4f1Ci UlpW4UlnpCibpfl la qJmrtWUlCiUlbuw4wCi llbpbCiwCibpfl llfl llwu(!, 
WJCi tL llw24_w6 m 6bpwgw6 4.f16w4mll, Cibpllm64.nri UlbtuCif14wCi la 
1.4whbuUlwllwubp[! pwCi4 bCi, hw6wtu wCinpw4, flu4 u1.4wnnrifl qCinrim
Ciw4mpJnLU[!. gw6p: PCiw4wCi t, np UlCiUlbuw4wCi Cinp 1.4wjllwCiCibpmll la 
wpUlWlll1W4wCi hwpwpbpmpJmCiCibpmll wCihpwdl:izUl t qwpqwgCibL 
nbqflnCiWL qJmrtwUlCiUlbuw4wCi llbpbCiwzflCimpJmCi[!' hw24.fl wnCibLntl 
UltlJWL qnUlm qJnLrtWUlUUlbumpJWU 4nCi4pbUl L4WJllWCiCibp[!: Q.1mriw
UlUUlbuw4wCi UlbtuCif14wJfl W(1UlWll(1nLpJmCi[! 1.4bUlp t 4wqllw4bp1.4bL 
WJCi1.4bu, np1.4buqfl wpUlWllPWCipfl flCipCiwpdbp[! LflCifl zwUl gw6p: UJll 
11b1.4pmll, qnCib wnw2f14w UlwpflCibpflCi hCiwpw4_np 4Lf1Cifl 4wqllw4bp1.4bL 
1.4wpq 4wnmg4_w6pfl llbpbCiwCibpfl m uwppw4_npmllCibpfl la 6bpwgw6 
qJnLrtWUlCiUlbuw4wCi UlbtuCif14wCi CinpnqbLnL m UlbtuCif14w4wCi u1.4w
uw114llwCi 6wCiw1.4wphn4. 4_bpw4bCi11wCiwgCibLm la wztuwUlmCiw4 
1.4whbLm hwllwp n! pw11111.4whmuUlwtlwubpfl W(1UlW1l(1nLpJnLCi(!: 

Unw2 pw24.w6 hwpgbp[! LnL6bLm hwllwp 4wCi Ci1.4wuUlw4.n11 
1.4wJllwCiCibp' pw4_wpwp UlbtuCif14w4wCi qf1Ci4_w6mpjwllp ~bnCiwp4m
pJmCiCibp (qnp6wpwCiCibp, wqpnu1.4wuw114llwCi wphbuUlwCingCibp), 
qf1Ulw4nCiuUlpm4Ulnpw4wCi llzw4mllCibp la pwp~p npw4fl qf1Ulw
f1CidbCibpw4wCi 4w11pbp: 

b4_pn1.4w4wCi la WJL bp4pCibpfl wpUlWllPW4wCi lflnp~[! QnLJQ t 
UlWLflU, np =!WJWUUlWUU mCifl 1.4nUlbCigJWL hCiwpw4_npmpjmCiCibp 
wnw2f14w UlwpflCibpflCi qnCib 1.4wpqwqmJCi 4wnmg4_w6pn4. qJmriw
UlCiUlbuw4wCi llbpbCiwCibpfl W(1UlWll(1nLpJnLCi[! 4wqtlw4bp1.4bLm hwllwp: 
'lpw wCihpwdbzUlnLpJnLCi[! ptumll t CipwCiflg, np U'TJ=!-fl pnLnri bp4pCibpfl 
[!Ci11hwCimp hbUlwppppmpJnLU[! hw24.fl wnCinri qJnLrtWUlCiUlbumpJWCi 
llbpbCiwzflCimpJwCi hbnwCi4wriwJf1Ci qwpqwgllwCi [!UllhwCimp nwqllw4.w
rimpJmCi[! pwgw4wJmll t, la UlbtuCif14wJfl ~bnppbpllwCi wnw2wgw6 
l}d4_wpmpJmCiCibp[! hwCiqbgpbL bCi CipwCi, np WJll bp4pCibpfl tlb6 llwuCi 
u4ubL bCi 4wqllw4bp1.4bL 2WUl tlbpbCiwCibpfl W(1UlWll(1nLpJnLU[! ublflw4wCi 
4wriflpCibpfl hwllwp: 

UJll bp4pCibpmll tlbUlwrtfl. llbpbCiwCibpfl la 4nll1.4Lb4Ulw4_npnri 
hwCiqmJgCibpfl m llbUlWLCibpfl 4.w6wnpfl qCibpfl pwp~pwgmll[! 11w11~bL t 
llflUlmllCiwtlnrimpJmCi, flu4 CipwCigflg tdwCi qCibpntl llbpbCiwCibpfl ~bnp 
pbpmll[! qJmrtwUlCiUlbuw4wCi llbpbCiwzflCimpJmCimtl 11wp~bL t 
UlCiUlbuw4wCi 6CizllwCi hqnp qnp6nCi: 

283 



UrnnwuwhllwCinul Q.JnL'lWlllCilllbumpJWCi[! llbt?bCiwCibpp hwllwLfl
flnLl WUjwhnll,mll[! hbCill,mll t ljnnUjb("lwgpwJfl, ubf1lll hwllwq.nr6w4-
gmpJWCi LL llflwdwllwCiwlj wnn112 llrgwljgmpJWCi 4.rw: U2tuwphp nl llfl 
qwpq.wgw6 bplj)1p lP llq.lllmll WJCi pwCi)1Ci, np cumriwlllCilllbuwljwCi 
lllbtuCif14wJfl ublflwljw(j Wf1UlWl'\f1nLpJwllp pwll,wpw(lfl 11£1 UjwhwCi2Cib(l[!: 
OpflCiwlj, UUL-Ci W(llllWl'\flnLll t U1(1Wljllln(1Cibf1, pwJg ll)1wdwllwfiwlj 
q.fimll t nmuwljwfi LL PhLwnnwwt.iwfi lllflWl.jlllnpfibp, )1u4 ph(lpwhwll,wp)1 
LL llJmU mbuwljp lllhtufi)11.jwfi WfllllWl'\(lnLll t 4wfiwl)WJP hhlll ljnnUjb-
11wgjlw1'1 hpllmfipCibpnll,: :bpwfiujlwCi Q.JnL'lWlllCilllbuwljwfi mbtuCi'14WJj1 
40%-pg w4bt'1fi ulllw(jnul t lljmu bpljpCibri)1g: LnLJCi[! llJmu Ujblllm
pJm(jfih(lmll t: UpwdwuwCiwlj hwlllmlj llhphfiwfibf1[!, npnfig 
oq.lllwq.nriomll[! UjWJllwCiwll,nr4.w6 t hnriw4L'11lw1wljw(j UjWJllwfifibpnll,. 
JnLflWI?Wfi~nt(l bf1lillf1 WfllllWl)flnLll t flfl 6bnCiwri4mpJm(jfibpmll: 

Ubr hwCipwUjblllmp1m(jmtl Q.JmriwmCilllbuwljw(j mbtuG)11.jwJ'1 
WfllllWl'\flnLPJnLG[! 4W£1bt'1 t 4wqllw4bf1UjbL lflnpp l>bn(jwpljmpJmG
(jbpmll, llfi!Ujbu [!(jl)mGqw6 t 2Wlll bfllifl(jb(lmll: 

Um mbuwt.iblll)1g hwljwnwlj UjWllll.ibfl t U'TF~-'1 bflltf1Cibpntll: U'TH-ti 
bflltflCibrnul, nplllb'l q.Jmrtwlll(jlllbuwt.iwfi lllbtufi'14wJf1 Wf1lllWl)f1nLPJnL(j[! 
hjlllfiwl.iwGmll \.tbCilllf1nCiwg4w6 t 1000-flg wtlbtfl w2tuwllln'l ntGbgnri 
l>bnCiwpljmpJm(jCibpmll (94,7%), tiult UUL-mll mbtuCip\.tWJfl WfllllWl)JlnL
PJnLCi[I 4bCiU1flnCiwgqw6 t llwCip, ll'12'1Ci LL tunznr libnCiw111.jmpJmfiCib(lmll, 
n11nCigf1g 92, 1%-(j mCib(j ll'1(jlLL 100 w2tuwl.Iln11: Ltlw(j llf14.W6J;? t fiwLL 
WfllllwuwhuwGjwG UJmu bfl4f1Cibpmtl: l">LllWLttWJmtl, !bpwGu)1wJmtl Lt 
Ub6 Pp)1lllwCiflw1mll Q.JnL'1WlllCiU1buw1.twG LnbtuCiflljw WfllllWl'\fl"'l 
l>bnCiwpljmpJmCiCib11'148-60%-mll [!Cil)q.f14tlw6 b(j 20-50 llw(ll): 

Lbpl.iw UjWJUWCiubrmu, hw2Lt'1 wnfibtntl Q.JnL'lWlllfilllbumpJwCi 
llb9bCiw1wgllwCi q.nJnLpJmCi mCibgnri 4.fl!Swlj[! (hCiwLtwCi11 lllCilllbuwljwfi 
ljwUjhf1'1 tuwtulllmll[!, CiJmpwtcibpq.blllplj nbumpuCibp)1 11b-1>)1gplll[!, 
ublflwljw(j mdbf1n4. lllbtuCiflljwljw(j ll)12ngCibJlfl UjwhwG24.n11 wllpn112 
hwllwljw(lq.p WfllllUH\(lnLPJWCi wCihCiw(lpCimpJnLCi[!, q_npowpwGCibflti m 
l>bnCiwpljmpJmGfib11'1 PWLwCi4.w6mp1wCi 4.'11Swlj[!, llwuCiwq.blll 4Wl'\f1hf1P 
6bpwCiwLCi nt bf1pU1WUWfll'}Cib11ntl hwllwwllwCi pwgwljWJnLPJnLCi[! LL WJLCi) 
hwCipwUjblllmpJmCimll wCihpwdb2Ln t tl2w4bL Q.JnL'lWlll(jlllbuwljwCi 
llb9bfiw2jlfimp1wCi hwllwt'1f1'1 qwpq.wgllwCi [!fif\hwCimp nwqllwqwpm
PJnLCi, hLCihLntl UlCimbuwt.iwCi WUjwhn4.4.w6ntpjm(jpg, l'}flutig llwmlbtfl 
q_Cib11n4. CiJnLpbJlfl 6bn9pb11llwG hCiwpwtlnrmp1mCWb11flg: 'TlhLnE t 
ljwqllwl.ihflUJbt WJCi LnbtuCiti4wljw(j llti2ngCib11'1 W(llllWl'}flnLPJnLCi[!, n11nCig 
4WJlPEC! qq.mll t pGwq.wqwn[I LL. n11nG11 wq.11nw1111JmCiwpb(lwljwCi 
hwllwL'1f1nttl Liw11wq.wgCibCi q.pmwmbtuG'14w4wG wnw2[1Gpwgu: 'l(lw 
hwllw11 q.jluiwhbmwqnLnwljwCi LL lfln116wljnGuLnpmljl.Ilnf1w4wG w2tuw
LnWCiECibfl[! Ujbl.nJ;? t Q.ttuw4.nf1WUjbU m1111l\.w6 t'1Cib(j qmJ;?flWlWlfl , 
tcib11q.wtuGw1n11wljwG LL mufl4.bf1UWL tlbi;?buw(jbpfl (n(l[! CizwGw1.jwL11 
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4Li111Swlllti oq.lllwq.n1164.n11 UlbtuGflljwljwu llti2ngGbrill wG4,wGwgwCilj[! LL 
Wf11IlWl)flW4wG nbumruGbpp 6wtuu[!) utnbrt6tlwG mririmpJwtlp: U1.nb116-
t1.w6 llbJ;?bCiwGbfl[I UjblnJ;? t wugCibCi WfllllWl'}flWl.jwCi lfln11?iwpljmllCibfl, 
npnCig Wfll'}JnLUECibpp hpllwCi 4.riw [!Cil'}mG4_b(j Wf1U1Wl'}flnLPJWG 
hwllwllwJCibgl\_w6 npn2nttlGb11: 

UnwGg WJ'l hpllGwtuGrifl11Cibp)1 LnL61lwCi hCiwpw4,np lt Ulllb'l.64.w6 
6q.Gwdwtlw1f1Ci 4.fl!Swljjlg 11m11u q.wr UfllllWl'}flnLpJmCi ljwquwljbpUjbtflu 
wCiUjWJllw(j hw2tlll UjblllJ;? t wnCibL U'll,-fl LL hwpLLw(j b(lljflUbfl'1 
[1Ul'}hwCinq1 hblnW!?fl!?flnLPJWCi WUUlp!SwCi[!, Ujbl.nj;? t bCipWl'}Jlbt (jwl.t, nri 
Q.JnL'lWlllGUlbuwljwG UlbtuOtil.iw WfllllWl'}flnrt q.np6wrwGObpp llb6 UWU[I 
llnlllwljw dwllwCiwljCibpmu l>bnp 1.jpbfl'1 n11wljwljwG Gnp llwljwpl'}wl.i. LL 
l'\W hGwriwtlnpmp1mCi ljlllw flpwltwGwgObt dwllwCiwljwlttig pwp3pnpwlj 
LnbtuOf11.jw1ti WfllllWl'\flnLPJntO[!: 

qJnL'lWlllGLnhuwljw(j LnhtuCi)1\.tWJ'1 WfllllWflflnLPJWG UWU2U1Wp0hpji 
lfln1111wgllwO q.nJnLPJnLG mObgnri tlpU1mllCihJ1[! UjWJllWGw4n114,w6 bu 
2ml.iw1w1.twG hw11wpbpmpJm(jCibpn4,: L11wup UjblllE t ljwnmg4,bCi Lt 
1.iw11n11wCiwCi q.np6bL llttw1Ci U1CiU1buwljwCi llwlllhf1)1WL)1qllp, WJ1U1Wl'}flnL
PJWG LL oq.mwq.nr6tlwCi nLnflLnnLtl hbLnWI1fl!?flnLPJmCiCibfl'1 hw24.h42n)1 
hjltl2tt qpw, hw24.tt wnCibLn4. CiwLL w2tuw11hwLnCiU1buwltwCi U1WflW6J;?[!'. 

qJnLl'J.WU1CiU1huwljwCi llhpbCiw2j1Ciwljw(j 3bnCiwpljmpJmCiCibfl 1.twq
llwljhJ1UjhLPU UjbLnJ;? t Ciljwlllp mGb(jwL, n11 2ntl.iw1wljw(j LnCililbump1mCiCi 
mCiti wrllwlllwljw(j LnWflpbpmpJmGCibp 4.WPlW4wCi hwtlw4w11q.flg: Lpw 
hjillCiwljwG hwlllwljCij12(jbJ1G bG. 

- 3tmGw111.tmpJmCiCib(1p, U1GU1bumpJmCiCib11'1 LL ljwqllwljbJ1UjnL
pJmCiCihJ1p U1Cilllbuw1.twCi q.n116mCibmpJWG ljwpq.w4.n11mll hpllCiwljwCimll 
WflLnWl'}flWCiJ;?jl q.Cib11'1 Ujwhwfi2w11lttt LL wnw2w114'1 opJbljLn)14. U1Ci1Ilb
uwljw(j opbfit?n4.: 'lJ1W WJ11'\JnLCiJ;?mll jifiJ;?GwpbpwpwJ1 Ull::i'l.Jl ljmCibfiw 
q.j1LnWU1btufi'14w4wCi wnw2uCipwgj1, PWf13flWfll'}JnLUWqbU1 WJ1U1Wl)flWCi
I?'1 lllUIJlbuwltwCi tupwCinul, 

- 2ml.iwJ1l umpJb4LnCibpj1 UlCiLnbuwljw(j q.np6mGbmpJWCi tt11wl.iw
Ciwgmll tlpgwljgmpJwCi uljqpmOJ;?Cibpjl LlflW, hwljwllbfiw2Gn11hwJttG 
011bGJ;?fib(1)1 q.np6mtl, wGliGwljwCi hbLnWI1J1I1JlnLPJWCi q.b11w42nmtl, 

- 6bnGWJ14nLPJmCi0bp)1 LL 2ml.iwJ'1 llJmu untpJbljLn0bf1)1 L)1wljw
U1Wfl U1CiU1buwltwG pfipCimpmJCimpJmCi, ljbCiLnpnCiwgl\_w6 l4LWCiwtln11-
tlwCi, -1>nCil'}w4.n11llwfi, L'1ll)1lllw4.n11tlwCi. Cinpllw4.n11llwCi pwgw4WJnLpJmCi, 

- 4.WJ11.jWJ)1Ci, pwCiljwJtiCi 1.t hw11Liw1'1Ci 151.jm(j hwtlwljwpq.)1 
qwpq.wgmll, 

- wqwLn UjWJUWCiWQ.J1WJ)1Ci q.Obpjl wnljwJnLpJmCi' ljwtull,w6 
UjWhwG2w111.j)1g l.t wnw2w11Liflg, 

- llwuGwqnp LL ltnLh4U1lut ublflwljwCimpJWCi q.bpwlj2nmpJmO Lt wnG: 
U'1wdwllwCiwlj, hw24.ti ~bmp t wnGbt. n11 wnwug tl)12~htnwljwG 

2whbp)1 U'll,-)1 nl ll)1 bri4)1J1 )1 4.)1!Sw4tt lt LnL6bLm Q.JnL'l.WlllCiLnbuwltwCi 
lllbtufi)14WJ'1 hbnwCiljWJ1WJ'1Ci Wf1U1Wl'}flnLPJWU pwqmll h'11lCiwtuCil'})1J1: 
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Unuiwl.jw uiwpjlCibpjlCi wnwCig Ufbuiwl.jwu oq.ump1wu la w11tnw
uwhtlwCi1wu l.jwUfjlUlwlfl Gb11ru11lwG, Gzttwo 61nu1nul hGwpwt.lnp ~t 
UUfWnnl'}jlu pwLtw11w11bt dwtlwuwl.jwl.jjlg la tdwG uibtuGfll.jw1nLt: 

Cml.jwjwl.jwG UjWjtlwGGbpnLtl tnbtuuti4WJ'1 u2wl.jllwG m W(1UlW
'l(1nLPJWCi q.npo[!Cipwg[! l.jbupw114Lt'1 wpllwuiwl.jwG tflntflntump1mGub11ti la 
4flpwl.jwCiwgLtfl UUfwnnriCibpjl U4Wtnl{bpubpnt.l: <l>wutnnpbG, q.JnLJ'lW
UlGtnbuw4wu tnbtuCifll.jwJ'1 W(11.11W'l(1nLPJWG 6wLtwLGbp[! n11n2bLm bG, 
btGbtntl q.jnLl'}Wl.11Gtnbuw4wG W(1UlW'lf1nLPJWG llw4Wf1'lWL!tig, zml.jwjjl 
UfWhwu2'1g la WfllllW'lPLlnf'l llbpbuwuwppwLtnpmllubpfl llpgmuw
l.jmp1mutig: 

qJml'}wtnuUlbuw4wCi tlbpbliw2fllimp1wli hjlllGwtuulll1'1 tmMwu 
hwllwp wlihpwdb2tn t 1w1wu1.11wujl LjwnwLtwpmpJWCi, llwpqbpjl 
f'lbllwLtwpntpJwfi, q.npowpwuGbpjl 1.11uopbOGbpjl, q.jluiGwl.jwliGbpfl la 
l.jnliu1.1111m41.11npGbpjl hwllwUlbll, q.npomul:impJmCi: 

UJ'l pnlnpnt.I hwCi11bpll , q.Jm11.wmutnbuwl.jwCi Wf11IlW'lf1nLPJWCi 
lll:ipl:iGw1wgmll[! la wt.1.1.11ntlw1.11wgmtl[! U4b1.11p t hjllllitlw6 t'1G'1 hl:imlaJWL 
ul.jqpmCipCibpt'I t.l.pw. 

- llbpbuwCibpjl la uwppwLtnpmlllibpjl tlzwl.jllwCi la wpmw11pmpJwCi 
Ci4WU1llwllp hwllwl.jwpq.wJflG tlnmbgmll, WU4WhntlbLntl wLtwpmmCi Ulbtu
CinLnq.jlwl.jwCi g'1l!L'1 hwllwp tnbtuli'14w4wCi lljl2ngCibpjl L'1w4nllti4Lb41.11 
tlwL11w4w11wpllwli hGwpwLtnnmp1mli, 

- mbtuG'1Liw1ti umbf'lMwCi la W(lll1W'lflnLPJWCi flpwgtlwCi hwztlb-
4znmll, bLUbLnLt f111w4w0 nbumpuw1f1G huwf1wLtnf1mpJmGGl:ipflg 
q.ti1.11whbmwqn1.11wl.jwCi, 4nGutnpml.jtnnpwl.jw(i l.jwqllw4bpUfnLPJmGCibpjl 
4wtl tutlpbpj'l la q.JmJ'lwmGtnbuw4wCi tlbpbGwztiGmpJWCi lltmGwp4m
pJmCiGbpfl U40tnbCigiwL'19. 

- wnwLtbLwq.nLJG Wfl'lJmCiwLtl:itnmpJmli abnGwp4mp1mGCibpti 
W(1UlW'l(1WGpjl la jlpwgllwCi ntn(llllnlll, U4WUlWUtuwCiwUlt.lnLPJnLU jlpbGg 
WflUlW'lflWO tlbpbuwul:ipjl m uwf1pwtlnpmllubpjl 2whwq.npow4wo 
hmuwttimpJwG la llflwdwtlwuwl.j Gnpnq.tlwCi m Ull:ituGf14w4wG 
UU4wuwp4tlwCi hGw11wLtnpmp1wG [!Cillbnmtl jlpbGg ~flpllwJtiu 
lllbtuGti4w4wCi 4bumpnGGbpjl ujl2ngnl{, 

- hwtlWLfl"l'l hwGq.nljgGbpfl m U4Whmumwtlwubpfl U4WU1· 
f1WUU10Lll, 

- UlbtuG'14wl.jwCi uti2ngCibp'1 w0LtwCiwgwCi4'1 nwgjlnGwt llzw4mtl, 
ul:iuiw11.'1 la tlibpq.wtnwpmp1wCi 4p6wmmtl, wq.pbq.wtnwJflG mG'1~'1-
4wgmtl la tlbpbGwCibpjl mGfl4bpUWLWQnLll, 

- UlbtuunLnq.tiwl.jwCi q.np6[!CipwgCibpjl wLtlllntlwUlwgmu, wnw2'1Ci 
hbppflCi uuiwgjlnGwp, oq.Ulwq.np61:iLnLt tlbpbGw-wLttnnllwtnGbp la 
nnpntnCibp, 

- zwhwq.np6tlwu dwtlwCiw4 tnbtuGf14WJjl wztuwtnmGwl(mpjwG 
U4WhwCi2t.l.n11. llwl.jw(1'lW4'1 U4WhUfwCimtl wq.pnwp11JmCiwpbpwl.jwu 
hwllwL'111'1 nwgflnCiwt Ljwqtlwl.jbputtlwCi la oq.tnwq.np6llwu zGnphfltl. 
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- hqnpmpJmCiGbpfl m nbumpuCil:ipjl f111wLtf16w4fl UfW(lpbpwl.jwu 
nLUnulCiwuflpmp1mu, mbtuutil!wJfl U1Whwu2w114fl uwtutillwgmp1mu: 

Swpw6w2112wGw1tiG tlbpbGw2f1Gmp1mCi[! 4'lwnGw bpl.jflfl 
UfW(1bGWJflCi wGLtmwGq.mpjwCi WUfWhntltlw(j q.Ltuwtlnp q.np6n!i, flul.j upw 
qwpq.wgmtl[! zml.jWJWl.jwG hwpwpl:ipmpJmGGbpfl UjWJtlwGul:ipmu l.jpl:ipjl 
Gnp wnlatnpwuutwuwpl.juwu Ljwnmgtlw6pCibpfl lllawLtnptlwuo. n11nup 
qq.wLflnnbG LuwLtwgCibG 1.11btuCif14w oq.1.11wq.nn6n11,GbpjlG gmgwpbptln11. 
6wnwJmp1muGb11'1 hwtlwl.jwnq.C!· llbpbGwGbpjl wnlatnmn bnwztuflpw1tiu 
uutwuwpl(munLt. tlwpamJp, pnpuwubpjl wn4w1mp1m!i, tlwrl!w1'1G 
U4W(ltnwLtnrmpJmCiCib11, tnbtuCifll.jwl.jwCi UUjwuwp4mllubp m Gnnnq.mu
ul:i[l la WJLU: 

=lfltluwtuu'ln'1 Lm6num wpwq.wgubLm q.nponul llb6 Gzwuw-
1.jmp1mG l.jmul:iCiwCi wpUlwuwhtlwG1wG ~jlptlwGbfl'1 hbm hwuwq.np6wl.j
gmp1wu hbmlaJWL lllabro' hwtlwtnbri lll:inGwnl.jnLpJmGGl:ipfl, tnCiUlbuw-
4wG hwtlwq.nn6wl.jgmp1wG wqwin q.nmjlGbnfl uml:i11,6mu la wnlatnmn 
tnl:ituCinLnq.flwGbrntl. L'1gl:iGqjlwGbpml. m UjwmbG1.111ibpntl: 
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5 . UtStLUSPU4Snrus~L~U~USU4U3UL~4UDUU~nrntuc 

5 1. tuuqf1f1'lf1l/w<fpf!t.,1m<filwli mrzf1libf1f! 

Ujl2~bp1.U;pwjjlu ub2bCiWlilf1W41.nnpwjjlCi hwl{w2w4wJwGjl (US~) 
4wu uwpqwjjlCi UUjWUWf14uwG 4bGlilpnGGbpjl QJnu1w1.11GlllbuwljwCi 
lilbtuGtilJwJti 4wqu[! L. 2wGw4n Ujbl.Ilp t nnnzbL' hwzt.l'1 wnCibLm{ CipwGg 
4nriutig UUjWUWll4t.lnrt l.IlGlllbumpjmGCibpjl hnrtW4L'1UWJWljwCi UjWJUWCi
Gbp[!, WfllllW'lflnLPJWCi uwuGwqjllllwgmu[!, gwCinl{jl 1.11wpw6mpJmGGb1l'1 
4wqu[! , wCiwumGGb!l'1 mbuw4G m pwCiwlj[!, 4bf1WJ'1G pwqwJ'1 
wnljwJmpimG[! L. WJL 4wnL.nn hwpgbp: 

Ub2bGWl.Ilf1Wljl.Ilnf'lWJ'1G hwl{wpw4wJwCi'1 ljwqu[! hwzt.lwri4t.lmu t 
[!Gpwg!ilj 4wu hw2nf'l'l l11Wf'll{W L. hbnwGljWfljl hwuwr: 'lpwCig ujl2L. 4wCi 
tw4wG 1.11wppbrimpJmGGbr: 

CGpwgfl4 4wu hw2nf'll} l11Wf'll{W hwliwf'l US~ 4wqujl hwzlfwp4uwCi 
tuGri'1f1C! hblilL.JwLG t. hjluGwl{npbL w2tuwl.IlwG2Gbr'1 wlibGwnwg!inGwL 
pwztumucf hwzl{wnbLmt mGbgw6 mriw4mnriGbrG m qJmrtwuiGuib
uw4wG ub2bGwGbf'l[!, UILWGwl{nrbL 1.nl{JWL 1.nwrmll ot:;nppbpl{nrt Cinr 
mrw4uinpubr'1 L. uJmu llb2bGwGbr'1 uibuw4GbrG m 2wGw4mpJmCi[!: 

~bnwG4wrwJ'1G uitwGwlfnpuwG ctwllwCiw4 llbpbGwmnw4liln
f1WJ'1G UjWf14ti ub6 UWU[! UjbLnp t L'1Ci'1 Cinriwgl{w6, mul.Iljl, u4qpnul 
wCih1"1wctb2111 t nrinzbL ub2bCiwmrwlj1.nnriwitiG hwlfwpw4wJwCijl 
wlibCiwwrrlJmGwlfblil 4wqu[!, hwzt.l'1 iwnGbLnt.l brtw6Gbp[!, '1u4 
WJGmhbuiL. hwzl{wnbL tunmwGL{nrt libpbGwGl:if1[! L. Owtuw111bul{w6 US~ 
ouimtiuwl 4wqlimu lililgCibL hwuwuiwuiwutuwG 6zl11mliCib11: 

UbpbGWlilf1W41.11 npwJtiG hwl{wpwljwJwG Gbf1'1 hbnwCiljw(1WJjlG 
UILWCiwl{n11llwG ctwliwGw4 bLW4blllWJ'1G l:;(j QJnLrtW9'1W4wG L. 
~b(1Ubf'IWJ'1G l11GlilbUmpjmGGb11'1 qw11qwguwG [!Cipwg'14 UILWCiGb('l[!: 

Q1nu1wlllGutbumpJWG pwpbLtintumuCibpjl wGgnulwJtiG 2112wGmu 
zwm 4wpL.n(1 t ubpbGWUlf1W4liln(1WJjlG hwl{wpw4WJWGCib(1jl hbnwG4w
(1WJjlG UjLWCiGbpjl 4wq1lnLU[!, uw4WJU QJnL'1Wl11Ul.Ilbuw4wCi WfllilWllf'lnL
pjWG Gbf14W l{fHSw4'1 zmLI1wt.'1mJp pwf"lbLwt.lllwCi GUjWLilwljnt{ hjlliCiwljw
Gmli mzW'lflnLpJmG L4bUlp t 11wpoGbL [!Gpwg'14 UILWGwl{npuwCi l{11w: 

QGpwg'14 UILLUCiwl{nnliwG ctwliwGw4 Ujbl.Ilp t hwzl{wp4Gbp[! 
4Wl11Wf1bL QJnLl'l.Wl11Cil.Ilbuw4wG Wf1l11WflflnLpJWCi wnwCiojlG 6Jmrtbf1fl 
q6m{, nriuil:iuqjl 6jlzl11 UjWLI14b11wgl{bG UUjWUWf14t.fnrt lJ1Ul.IlbUm
PJnLUGb11'1 wnwG0Gwhwm4mp1mGGb11£!: 1bnwG4w11'1 hwliwr UILWCiwl{n
flbLtiu uiwrqbgliwG Guiwl.Ilwljm{ 4wrbLti t libpbGwCibf1'1 ljwqli[! 
li'12~b(1libpWJ'1Ci L. UUjWUWf14liwG 4bGl.Il(1nGGbf1'1 libpbGwm11w4liln(1WJ'1Ci 
hwl{w2w4w1wGGb11fl hwuw11 hwzt.lwf14bL wlipm12mp1wllp, bpb 
UUjWUW(lljl{nri mGlilbumpjmGGb(lmli ljwl.Ilw(1l{bL'1P wztuwlilwGpGbf1fl 
6wl{WL[! Ltin211 t : UwljwJG UUjWUWf14t.lnrt l.IlGl.IlbUnLpJmGGbrfl ub6 
wztuwuiwGpwjflG 6wl{wLGbrti L. hnriwJflG m WJL UjWJliWGGbrfl llb6 
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utwrpbf1mp1mGGbrti ribuipmli Guiwlllwljwhwrllwp t hwzt.lwr4Gbrn 
4wl11Wf1bL wnwCi6jlCi Wf1U1W'lf1W4wCi 6Jmrtbf1'1 hwllwp: 

UbpbCiwmriw4lllnf'lWJ'1Ci hwl{wpw4WJwGGbf1[! uibuip t hwliwlflbL 
llpbrpGbrfl wnwl{bLwqm1G iw..Pti w11uiw1111wCipjl hwzl{nl{: Utiwt.lnr 
llpbf1p'1 wriuiw1111mp1wCi t.lriw wztuwuiwCipfl wllbGwp'1! 6wtuumuGb11Ci m 
ujl2ngCib(1[! UjWJUWCiwl{n[ll{WO b(i wztuWlllWlllWfl qn(16[!CipwgCib(1 jl 
libpbCiw1wgliwCi pWflOfl llw4w1111w4nl{ wq11n- L. qnnl.llbtuGti4w4wfi 
uiwhwCi2Cib11'1 tutiuui hwllwuiwmwutuwCimp1wllp: 

UbpbCiwuiriw4111n11wJ'1Ci hwt.fwpwljw1wGfl 4wqllo hwzt.fwp4l{mll t 
hbuiL.JWL hb11pwljwGmpJWlip. 

1. uuiwuw1144nrt l.IlCimbumpJmCiCibpjl tinwl{jl6w4'1g L. hbnwG4w
f1WJ'1G UILWCijlg bLCibLnt.l' llbpbCiWl.llf1W4llln(1WJtiG hwl{wpW4WJWGjl 
hw2l{w114ti hwllw('l Ujbl.llp t [!Cil.ll('lbL bLW4bl11WJjlCi Ult.lJWLGbfl[!: 

2. Uq(1nl.IlbtuGti4wJ'1 uiwhwG2Cib11'1Ci L. wCiwuGwuiwhmpJwG l{w11-
liwG brtwCiwljCibf1'1Ci hwliwuiwmwutuwCi Ujbl.llp t ljwqllbL uibtuGnLnqjlw
ljwCi I?Wf1lllbf1 pmuwpm6mpJwCi L. wCiwuGwpm6mpJWG, '1G!uibu CiwL. 
octwCi'lW4 Wf'llllW1lf1nLpjmCiGb11'1 (W(1lllW'lf1WUWUbf1'1) hwuwp: 

3. SbtuGninqjlwljwG pwpl.Ilbpfl hfl llwG l{(1W Ujblllp t 4wqllbL llbpb
GwGb11'1 oquiwqnpMwG Qf1w-1>'14Gbf1, npnGg oqGmpJwllp ljnrnzt.ffl 
llbpGWUlf'lWljUlnpwjjlG hwl{wpw4WJWGGbrfl 4Wqll[! L. wztuwlllmctjl 
uiwhwCi2wr4o: 

4 . 'llbl.llp t hwzl{wplJbL L. hjlliGwt.lnrbL llbpbGwlllf1Wljl.llnf1WJ'1G 
hwl{wpwljwJwCiti uiiwGwl{npl{w6 ljwqll'1 oqlllwqn11MwG l.IlGl.llbuwljwCi 
w1111JmCiwt.lbllln1.p1mG[!: 

52. l/bpbliwll1f1Wl/um{1wJ/1li hwl/wpwqw;wlif1 qwqtlf1 
hw2l/w{11/libf1/1 b[Wl/bll1WJ/1li li;mpb[7/1 [Jlill1f1nLPJnLUIJ 

UbpbGwl.Ilf1WljUlnf1WJ'1G hwl{wpwljwJwGti ljwqllti hw2t.f w11ljllwG 
Ull{JwiGbf1[! uibuip t l{b[lgGbt uuiwuw11Lit.lnrt l.llGUlbumpJmGGbr'1 
qw11qwgllwCi uiiwGjlg, uiiwGwt.ln11t.f w6 ctwllwGw4w2112wCijl t.lbr2flG 
l11Wf1'1Gbpfl hwzl{nl{. 

~nrtwlilwpw6mpJmGCib11'1 iwlflbf1'1 L. [!UUl uibuw4Gbpjl (n11w4-
Gb11'1) GpwGg pw2tul{w6mpJWG, gwCinl{jl llw4b11buCibr'1 ljwnmgl{w6pjl m 
!Wlflbf1'1. gwGpw2112wfiwnmpJWG 11wzutb11mli llzwljwpmJubr'1 utbrtw
pwztuliwCi nL GriwGg hw2n11riwguwG, gbib11'1. pGwljwG tumnhwppGb11'1 m 
w11nuiwl{wJf1bf1'1, UIUlrtWlllm m tuwrinrtti wJqjlGb11'1 llwljbrbuGbpjl, 
4bGriwGjlGbr'1 m pn!mGCib11'1 QLtuwpwGw4fl . GpwGg uirit.lnrt ljbpb11'1 
011wljwG uiwhwCi2w114'1. uibriwlflntullwG hbnwl{npmpJmGGbpjl, uitwCiw
l{npl{w6 pb(lpwuit.f mpJWG, hjlliCiwljwG m octwGllW4 llpbppGbf1'1 hwllw
tuwnG Wf1l11W'lf1WGpjl, llbt'1n11wgtiw1ti. nnnquwG m 6wGwuiw11hwJ'1G 
w2tuwlllwGpGb11'1 6wl{wtCib11'1. pwqllwllJW Cinll 6wnwl.llmGljbpjl llw4b-
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ril:iuGl:iri~. Ulflt.l.nri. UjW[lW[lUlWGJm~l:iri~ !Wlfll:iri~ u. WJL wGhriwctl:izUl 
qnri6nGGl:iri~ llwu~G: 

UUjWUWfl~t.l.nri. UlGUll:ium~JmGGl:iri~ hnri.oqUlwqnriMwG l4LWG~ 
t.l.riw Gzmll l:iG ~WLWUll:irJ.l:i[l~ Ull:irJ.Wpw2tut.1.w6m~JnLG[!, wGwuGWUjW
hw~wG 2l:iGpl:iriu. nrinzmll l:iG ll~l:iripGl:iri~ lflntuwrwllwG hl:inwt.1.n
rim~JmGGl:iriu: UJll Ult.l.JWLGl:iriu UjWhwG2t.l.mll l:iG lflntuwrwwll~2ngGl:i11~ 
UjWhwG2wri~u hw2t.1.wri~l:iLm hwllwri: 

UztuwUlwGpGl:iri~ wnwGC\~G Ull:iuw~Gl:iri~ hwllwri h~llGwt.l.nrimll l:iG 
hl:iri~wlflntum~JnLG[!, nriu gmJQ t Ulflt.l.mll Ull:ituGnLnq~w~wG QWflUll:i[lmll, 
wqril:iqwll1Gl:iri~ Wflll1Wl'lf1nri.w~wGm~JWG hwzt.l.wri~llwG hwllwri: 

QG~wg~~ L4LWGwt.l.nrillwG ctwllwGw~ hwt.l.wpmll l:iG Ull:irJ.l:i~wll1t.l.w
~wG GJm~l:iri. Gnrillwt.l.nrinri. ~wqllw~l:ifllljnL~JmGGl:iri~ ~nri.ll~g l:i11w2-
tuwt.1.nrit.l.nri. WflUlWl'lflW~wG Gnrilll:iri, ~WUlWLnqGl:iri. Ull:irJ.l:i~wqripl:iri: 
~l:inwG~WflWJ~G L4LWGwt.l.nrillwG ctwllwGw~ hwt.l.wpmll l:iG UlljWUWfl~t.l.nri. 
UlGUll:ium~JmGGl:iri~ pwztullwG qnll1m lll:ipl:iGwGl:iri~ hwllw~wriq~ 
pGm~wqriw~wG Ull:irJ.l:i~wUlm GJm~l:ifl, Gnri UlflW~Uln[lGl:iri~. ~GpGwqGwg 
zwuu~Gl:iri~. ~nllpwJGGl:iri~ U. llJmu lll:ipl:iGwGl:iri~ Ull:ituG~~w~wG pGm
~wqril:iriu: liJll Ult.l.JWLGl:iriG oqll1wqn116t.l.mll l:iG lll:ipl:iGwGl:iri~ [!GUlflnL~JwG, 
wqril:iqwll1Gl:iri~ nwg~nGWL ~wqll~ hwzt.l.wri~Gl:iri~ U. Ull:ituG~~WUjl:iu 
h~llGwt.l.nrit.l.w6 WflUlWl'lflW~wG Gnrilll:iri~ nrinzllwG hwllwri: 

OriwgmgwJ~G ctwllwGw~~ oqll1wqnriMwG qnri6w~~gGl:iri~ nrin2-
llwG hwllwri n[llljl:iU l:iLW~l:iUlWJ~G Gjm~l:iri Ujl:iUlp t q~Ull:iGWL 
ll~GnLnflUlWJ~G Ull:irJ.mllGl:iri~ pwGw~~ U. Ol'l~ tunGwt.l.m~JWG llwu~G 
pwqllwllJW Ult.l.JWLGl:iri: 

QG~wg~~ L4LWGwt.l.nrillwG ctwllwGw~ wGhriwctl:izUl t UlWflt.l.w 
u~qp~ hwzt.l.nt.I. Gwtuwl.4Wll1flWUll11:iL lll:ipl:iGwGl:iri~ U. UlflW~UlnriGl:iri~ 
wn~WJnL~JWG t.l.l:iriwpl:iriJWL Ult.l.JWLGl:iri. ~u~ hl:inwG~WflWJ~G~ l'll:iUjpmll, 
pwg~ l'lriwGg~g Gwu, Ult.l.JWLGl:iri UUjWLit.l.nri. lll:ipl:iGwGl:iri~ t.l.l:iriwpl:iriJwl: 

Ul:ipl:iGwll1[1W~Ulnf1WJ~G hwt.l.wpw~WJWG~ OUjUl~llwL ~wqll~ U. 
[!Gl'lhWG[lWUjl:iU lljnLU tuGl'l~riGl:iri~ LnLMwG hwllwri. wnwGg hmUWL~ u. 
hwt.1.wul.Jl~ l:iLW~l:iUlWJ~G Ull:irJ.l:i~wll1t.l.m~JwG, Gnri UlGUll:iuwllw~l:illwll1~
~w~wG l:iri.wGw~Gl:iri~ oqll1wqnri6mllG Wfll'lJmGwt.l.l:iUl !t: 

UU1n[lu pl:irit.l.mll l:iG l:iLW~l:iUlWJ~G Ult.l.JWLGl:iri~ t.1.l:i11wpl:i11JWL 
wGhriwctl:izUl GJm~l:iri: 

5.2. 1. filiJ/1lijJwhnrzw;f10 lJ/WJLfwuulif7/1 wqf)ligmp;mu[! tflipMw
ll1f1W[/ll1nf1WJ/10 wq{1liqwwuli{1/1 2whwqn{1<fw[/wu gmgw
uf12ulif7/1 l/f7W 

~WJWUUlWG~ Ll:inGwj~G u pwf1C\f1Wl'l~l1 Ll:inGwj~G qnUl~Gl:irimll 
lll:ipl:iGwGl:iri~ zwhwqnriMwG Wfll'lJnLGwt.l.l:iUlnL~JnLG[!, hwUl~WUjl:iU lflnp
flW!Wlfl Ull:ituG~~WJ~ pwgw~WJnL~JWG u hnri.~ ul:ilflw~wGwzGnrihllwG 
UjWJllwGGl:irimll, l'll:inuu !~ hwllWUjWUlwutuwGmll ctwllwGw~w~~g 
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UjWhwG2Gl:i11~G: 'lw pwgwll1f1t.l.mll t, llwuGwt.l.nflWUjl:iU, hwG[lWUjl:iUlm
~JWG pGW~L~llWJW~WG u. hnrJ.WJ~G UjWjllwGGl:iri~ tu~UUl tuWJU1WprJ.l:iU1nL
~JWllp, ~Gm tunmGl'lnUlmll t hwri~wt.l.WJflWJ~G ul:iri~w~wG Ull:ituG~~WJ~ 
Wfll'lJnLGwt.l.l:ill1 2whwqn11MwGu Ll:inGwJ~G l:iri~riwqnri6m~JWG UjWJllwG
Gl:irimll: ~WJWUUlWG~ Ll:inGwqwGqt.l.w6Gl:iriG qpwri.l:igGmll l:iG U1W[1W6Qf 
84%, WJl'l ~ti.mil. hwri~wt.l.wJriG m ll~G!U. 5° ~l:ipm~JmGGl:iriu· 28%, 5-10 · 
16, 10-20°· 25, 20-30 · 20 U. 30°-~g pwriC\riu· 11%: Vnll1wt.l.nriwl.41:iu 800 
hwqw[l hl:i~UlW[l Ll:inGWLWG2l:ifl 6w6~t.l.w6 l:iG UlW[lpl:ifl lll:i6m~JWG llw~l:i
flUnL~WJ~G u ~~uw~wri.t.l.w6 QW[ll:iflnt.I.: 0LrJ.rJ.WC\~q qnUl~W~wGm~JnLGG 
[!Gl'lmGt.l.w6 t pGnrinzl:iL !nriu qnUl~Gl:irint.I.. hwri~wt.l.wmwJ~G (6nt.I.~ 
llw~l:iriumJ~~g 400-900 ll pwriC\rim~JwG t.1.riw), GwtuwLl:inGwJ~G (ll~G!U. 
1400 ll), Ll:inGwJ~G (ll~G!U. 2000 ll) U. pwriC\flWl'l~ll Ll:inGwJ~G (2000 ll 
wt.l.l:iL~). nrinGp wnwJctll ctwllwGw~wt.l.nriwl.41:iu uGl'lmGmll l:iGp nrilljl:iu 
lll:ipl:iGwjwgllwG qnll1~Gl:iri: Qul.Jl ~l:ipm~JmGGl:iri~ U. Ull:ituG~~WJ~ qnri6w
l'lf11lwG hGwriwt.l.nrim~JwG, wllpnri.2 U1W[lw6p[! ~wril:iL~ t pwctwGl:iL l:iril:ip 
qnUl~Gl:iri~- 1) hwri~wt.l.WJflWJ~G u ll~G!U. 8-10 ~l:ipm~JmGGl:ifl, n[lll11:i~ 
hGwriwt.l.nri t hwri~wt.l.WJ[lWJ~G Ull:ituG~~WJ~ qn[16Wl'lflnLll[!, 2) 8-20 
~l:ipnL~JmGGl:iri. nriUll:irJ. Ujl:iUlp t qn[16Wl'lfll:iL hwllWUjWUlWUtuwGnril:iG 
t.1.l:iriwuwripwt.l.nrit.l.w6 U. Ll:inGwJ~G UjWJllwGGl:iri~G hwrillwril:igt.l.w6 
Ull:ituG~~w. 3) 20°-~g wt.I.bl~ ~l:ipm~JmGGl:iri. nriUll:irJ. pwgwnt.l.mll t 
ctwllwGw~w~~g UlflW~UlnriGl:iri~ qnri6wl'lrimll[!: 

~WG[lWUjl:iUlnL~JWG hnrJ.WU1W[1W6nL~JnLGGl:iri~ pwctGl:illwul:iriu. 
6nt.I.~ llw~l:i[lunLJ~~g hwzt.l.w6 mGl:iG hl:iUlUJWL UjWUl~l:iriu (Wri.JnLUW~ 5.1): 

Urunwwft 5. 1 

=inf]WUIW(IW<ffllf}jfllUUO(l/1 pwd(if;tJwufi{l{i /]UUI am/fl tJwqfi{lliflljfJflg 
fll {if;gwa pW(ld{lfllfJJWU 

Uztuwphwqpw~wli ,n11w1mupw6nLpJnLli[!, 
pwp~pnLpjnLCi[!' hwz~wo on~~ ewliw~w~wli ~wqtl[!, % 

tlwl.Jl:mL.nu9ha· tl hwqwp hl::i~Lnwp 

U~li1L. 900 210,8 8,6 
900 - 1100 166, 1 6,7 

1100 - 1300 242,9 9,2 
1300 - 1500 425,7 17,2 
1500 - 1700 643,7 25,7 
1700 - 1900 344,3 13,6 
1900 - 2100 252,4 10,0 
2100- 2300 228,6 9,0 

C!iriwtll::ili[!' 2514,5 100,0 

Pl:irit.l.w6 Ult.l.JWLGl:iri~ h~llwG t.l.riw ~wqlll:iL l:iGp hwG[lWUjl:iUlnL~JWG 
hnri.wll1w[lw6m~JmGGl:iri~ h~Ujunqriw~~~ ~nriwq61:iri (G~. 5.1 ): Qul.Jl 
~nriwq61:iri~. 6nt.I.~ llw~l:iriumJ~~g pwriC\ri hnri.wll1wriw6m~JmGGl:iri~ 
6wt.1.wLGl:iriu lflnlflntut.l.mll l:iG GnrillwL pwztullwG ori~Gw!wlflm~Jwllp, 
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nrHnbri. mwpw6mp1mGfibpjl wnwlJ.bLWQ.mJG 6wi.J.ww (643,7 hwqwp hw) 
4nrwq.6jl q.wq.wpGwljbmG t (25,7 %): 

00 

lfl'\J;l1'\, llUP!>l'fl,.Jt!lfl H,(! 
1t.."'14J61l, 1111..nm. 

40 

20 

10 

8 ll,d 

~ 
;:; 

I.Ji;. 5.1. =iwu{1wu;bmmp;munu.J hnf[W1J1Wf1WOmp1muubf1/1 pw2/utfw
omp1wu h/1u;unqf1W.fJ/1lJ l/nf1WQ/10U f!U/J1 Ont//1 UWl/bf1/,,,nLjpj1g nLUb
gWO pwf10f1nLpJmDubf1/1 /utfpbf1/1, mnqnuubf1ntf. 
1-[JU/J1 wnwuo/10 /utl{lbf1/1, 2-wDnf[ qnu}wf1ntf (/1DV7bQf1W[WJ/1U 
qn{1wq/16): 

1nri.wljuinpGbr'1 ul:.i6mpJmu(! (q.nGjl bpl.JwrmpimGo' L u), uibrtwG
f>P pl:.if>mpjntu[! (a nw11jlwG), f>WflEWfl~lllnLpJnLG[! (Q %), hnrijl uibuw
LJwrwr l)pllw11rmp1mu[! (K ljq.mc.t/ull ), pw(l<"lflnLPJnLU[! 6nt{p uwljb
flltnLJpj'lg (H u), n(lll.lbu ljwpltnp q.n116nGGl:.i(l, tutiuui pwgwuwpwfl bu 
wqrimu usu UlbtuG'14wzwhwq.nr6wljwG gnLgwGjlzGbnti t.lnw: 2Gw1w6 
Gzt.lw6 q.nr6nGGbfl'1 wqribgmpJmGG wnwG6pG-wnwG<"ijlG mumuGwutir
t.lw6 t wGhpwctb2ui tunrmpiwup, pWJ9 l)flWGg q.nulwnwJjlG wql)bgm
pJmGG wztuwuiwGpp npwljwljwG Lt f>WGwljwljwu gmgwOj12Gbpj1 LJ.pw 
wn wiuor LJ.br2uwljwGwU1bu ll.IWflqlJ.w6 it: Ubr 4wr6pf!nt.l OuwG wztuw
UlWLif>P Wfl'1Jnt0QGbflQ UJbUlf> t 6wnw1bG hwOrwUJbU1mp1mGmu 
ul:.ipbOwiwguwG q.nlllpGl:.ipjl tSzq.nuiLJ.w6 uwhuwGwqwUluwG hwuwn [22] 
Ubf>bGwiwguwG q.nUlpGb(lp wOhrwdbzuimpjnLU[! 1WJWUU1WGjl PWfllf 
nbLlib~p UJWJUwGGbpmll pwgwnplj llb6 t USU zwhwq.np6wljwG 
gmgwGpzGl:.iflp, uwuGwt.{n(lWUjbU, W(1U1Wl)fln'1W4wGmpjWU lt LJ.wnbtw· 
Gjmpjl 6wtuuti U1Wflpbpwlji.J.w6 Onpubpjl llzwljuwO, IJO!UJbU Owlt 
ubf>l:.iGwGbpp uti2Gn11nq.muw1'1G ctwuljbuiGbrti m Ulbj'uGpljwljwG 
uUJwuwnljmuGbfl'1 UJWflpbrwLJwOmp1wG uwhuwGuwG hwuwr: 

USU hbrpwlfintuwJpG wpuiwrirnriw4wGmpiwG Lt t.lwnbtwGimpjl 
hbljlllWflWJpG 6wtuu'1 t.lrw Gz4,w6 hpGq. q.np6nGCibpjl q.muwrwitiG wqril:i
gmpimfi[! pwgwhWjlllbLnL Ull.IWlllWljnlJ. uwpbuwUlpljwljwG t.lbrtm6m-
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p1wu wuhpwctbzlll rwmipubpjl 4'1rwnllwllp llzw4lJ.bL bu hwllwll.lw
lllWLituwG llnflbLGbr [119] 4.br2tiuGbr'1u oq.uiwq.nn6mll[! hwupwU1b
mmp1wu gwu4wgw6 lllWflW6w2r2wumll llnlllWflljlJ.mll t pwn<"ir 
tSzq.pmmpjWllp: npUjbU hbmwqnmmpjWU OpJb4m QCilll[lbL bCiE Q.JnLl'l.W
UlUUlbuwljwG wt.lbL'1 tGbriq.wmwr q.nrionrimpiwu· 9fllllWhbr4'1 ljwmwr
llwu wq.pbq.wm· ljwqlllJ.w6 ,l{T-75M uipwljlllnpjlg Lt TIH-4-35 4wtunt.l'1 
q.mpwGjlg: nnn2lJ.bL t hwuwhwrwpbflwljgwljwG (4nnbuwgjlnG) 4wUJG 
j1Gi111bu ~mGLrntiwiti' Ullf.JWL flbll.1£nLU wq.rbq.wuijl WfllllW'lflOll.WljW
GmpjwG Lt wpq.mllbGuiGbrti• hjluq. q.n116nGGb11'1 uti2l.t. WJU1.4bu tL 
wnwG<"itiG q.n116nGGbr'1 llj12Lt: Q.n116nGubr'1 q.mllw11w1'1G wq11bgmp1muo 
q.GwhwuibLm ul.ljwuiwljnlJ. wnw2wrl.Jbt bu£ [!Ul)hwupwgGnri gmgwGjlzjl 
(fo) hwuljwgmpJnLU[!, npjl hwuwr W(1UlW6lJ.bL t uwpbuwmjlljwljwG 
Wf1U1WhWJU1nlpjnLU {22, 118}. 

J;, = ( / - 25:00 )( /-f x /- I~ Ix/ -!~9 )( / - 2~2): (5. 1) 

UJU hwzLJ.wrl.Jt.lbL t hWUflWU1bmmp1wG Gwtuljjlu 38 2112wuub11'1. 
'1Gi1.4bu Gwlt ubrl.Jwimuu q.nn6nrt 11 uwpqbr'1 hwllw11: Qu11hwGrwgGnrt 
gmgwGtizti ub6mpJntG[! UlWUlWGt.lmu t fu = 0,380 - 0,620 uwhUwG
Gb11nu.l: 1wuljwGwt'1 t, nn n11f!wu RPi t q.np6nuub11'1 wq11bgmp1mu[! 
LJSU w2tuwuiwG12'1 LJ.pw, WJU£WG pwp<"ip t [!Ul)hwupwgunri. gmgwutiz[! Lt 
[!G11hw4wnwljG: 

1w2t.l'1 wnubLnt.l fo gmgwupz[!, '1Ciill.lbu uwt.. [!Ulll 2r2wuubr'1 
wruiw11rmp1wG ll.IWJUWGGbn'1 hblllwqnuimpJwG Wfll)JmG12Gbfl[!, wnw-
2wnljmu buf> hwG(lWUjbUlmpjwG uiwpwctE[! pwdwGbL ub12buw1wguwu 
inru q.nmtiubpti. 1) hwnpwt.J.wmwitiu (0,534-0,619), 2) Gwtuwtbnuw1ru 
(0,400-0,562), 3) tbnGWJpG (0,381-0,565) Lt 4) pwn<"irLbnuw1j1u 
uwpwhwpp (0,398-0,583): '111wGgmll 2112wuubr'1 PPt.lD hwuwll.lwmwu
tuwGwpwp 7, 10, 12, 9 bG: <Dw4wq.6brmu gnLJg bu mrt.lw6 wlllfinttiti~ 
gmgwGti2'1 lfimtrntump1wG uwhUwGGb110: 

1pzJWL gmgwGtizubpjl uj12j1Gwgt{w6 llb6mp1mGGbp[! lllflt.l.W6 bu 
wrumuwlj 5.2-mll: 

2Gw1w6 pbnt.lw6 gmgwGjlzGbpjl lfintuw11wn<"i 4wlllr Lt lfinlfin
tumpiwu mwpwpumpmpiwG[!. n111:! hwGl)puwumu t pWfl'l nbL'1b:t>w
hnriwitiG UjWJUWGGbnti Wfll)JnLUf!, q.(lw~jlljwljwu WflUlWhWjlJ)ntpjnLU
ubp[! gnLJg bG UlWLPU lfimpntumpJWU ljnuljpbui opjluw~wlfimp Jmuubp 
(Glj . 5.2, 5.3, 54): 

UJuUjbU, 6nlJ.ti llwljbpltmjpjlg uibri.wupjl pwp<"i(lmpJWU ub6wuw
Lnlu qmq.[!Gpwg ourihwGpwgGnrt gmgwGjlzjl ub6mp1mGQ C!U'1hwGmp 
wnuwup ti2umu t, ouui npmu, lfinlfintumpimuubpu oupwGmu bG mri.ri.w
q.6w1tiG OflpUWiWlfimpjwllp: 

Urumuwlj 5.2-nul [!Lil)hwupwgunri. gmgwGpzjl ll'12'1G ub6mp1wG 
wnwlJ.bLWQ.nlJG uzwGw4mp1mu[! uljwllli.J.mu t. puwljwuwpwr. hwrpw-
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i.twi11wir(j qnU1m 1..4willw(j(jb11nul (0,586): 1b11pw4wu b11be qnU1rCib11mll 
WJ'l gmgwutizti llbompimuu '12(jmll t wu(jzwu (0,488-0,496): QG11hwu-
11wgunri gmgwutizti teulllJlbllwL uzwuw4mpimuul:i11r lllwppl:ipmpJmuu 
hwllw1..4wlllwutuwuwpw11 4wqllmll f' 0,085, 0, 167, 0, 184, 0, 185, 
wiurueu oni.tr llw4l:iJ1ltmJp'1g lllbrtwueti pw11011mp1wu lll:iowgnulG 
IJLI'lLWJGmll t wm gmgwurzti mwmwuliwu uwhliwuul:i11u: 

ratitJ.Ci 
[!UUl 

hbpp. 

1 

2 

3 

4 

Uf/jntuwl/ 5.2 
filif11liJJwhnrzw1/lu L wt11/int/l/11 gmgwu/12ulifl/1 tl/lp/IUwgtfwo 

t1Mmµ1muuliflu oum tlt;pMw1wgtlwu qnm/lulifl/1 

UtptCiw1wgLlwCi qnuiflCibp[!, 8mgwCifl2Cit11ti Llfl2flCiwglj_wo Lltomp1mCiCibp[! 
llf1WCig Llb2 LluiCin11 2112wCiCibpfl H, a, L, Q, K, 

w!ilj_wCimLI[! L. pwCiwll(! LI rlWll LI % 4qmct/uL12 fo 
1W(]l!W!JWl[!Wil.!Ci. t2LlflwOflCi, 
Uwutiu. Pw1111wL11wCi. UpLlwlJ.flp, 
Upwriwui, Upuiw2wui, 
CwhntLIJwCi (7 7n9wCi) 972 3,24 323 7,52 0,69 0,586 
uwtuw1bnCiw11.!Ci. unjbLlptijlJWG, 
r2L.wCi, SwlJ.m2. ramLlwCijWCi , 
U2uiw11w4. uwtiriti. Uti1111ti. 
4w1..4w!i, 4nUlWJP, rawLflli (10 
2112wG) 1241 12,2 307 13,3 0,64 0,488 
LtnCiw1h!i. Urwqwo, qnriflu, 
qmqwflp, UCifl, b11tiqCiw6n11. 
'-lwJP, 'lrwqllwCi, 4rwuCinutLu4. 
U1..4fluiw4, UtiuflwCi, U1..4w11wCi, 
UnpfllJ (12 7n9wCil 1715 11,6 280 4,7 0.67 0,496 
Pwn601tnCiw11.!Ci UW[!WhW[!j!. 
UuitiPwCiwlj_wCi. Sw2ti11. 
Utum111w!i, UL.wCi, U2ngp, 
qwlj_wn, ULlwutiw. Uwriuimliti. 
'-lwnnt!itiu (9 7n9wCil 1890 9.9 390 13,0 0.67 0,493 

Qum hbmwqnmlJ.nri L1.w11r wq11l:iqwlllr lJ.wnbLWCiJnLpjl owtuuti. 
umwglJ.bL t u11w mririwOrq '12l:igllwu 011tiGw~wlflmpJmGG IJUlll uG11hwu-
11wgGnri gmgwGr2'1 w6jl: UJ'l 011'1Gw~wlflmpJwG unLJGw4wGmpJmGIJ 
G4wmt.J.mli t 22-30 uli uwhllwuul:i11mli tun11mpJwllp t.l.w11r dwliwGw4: 
011rGw4r hwliWJl, tli1..4r11r4 pwGwOlt[J t.J.w11'1 27-30 ull tunJlmpJWU 
11l:iummli nLur hl:iml.tiwL llll:iueu' 

Ou= 35,546- 19,901/o: (52) 
u4. 5.2-mll pbJ1t.J.w6 t hWUJlWUjblllnLpJWU 2J12WUUbJ1jl fulipwt.J.n

Jlmliu uum ml:iriwuer pl:iempiwu wu4iwu Lt, 1111wujlg 4wtut.J.w6, 11wzlll'1 
J;!WJlJ;!WJlOLnnLpjWU wumr6wGr, hnri.jl mbuw4WJ1WJ1 l)jlliWl)JlnLPJWU Lt 
uu11hwu11wgunri gmgwCirzr LflnlflntumpJm(jlJ, n11G [JGpwumli t mririwOrq 
OJljlGw~wlflmpjwlip, [JUI) n11mli, wnw2tiu bJ14mujl hwliw11· mrirri. ru4 
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4~.10 ·-1 ',It ~-.... 
lt~t.fl /). ..,,,_;,_-.. - 0.1,. 

413 O.H IJ. /t 4,, 4111 0,2'1 D,11' I.II+ • D _ , .. 0. 0$ 0,0? O, IX! 0.lf . '-"' 

ul/. 5.2. ~nrz/1 mliuwl/W(IW{I fJ/IUWfJ(lnLf}JWU (K), fJW2U1/1 pw(lpW(lfl
U1nlf}jWU wum/lrfwu/1 (0) L oufJhwu(lwgunrz gmgwu/12/1 (fo) t/lnt/ln
tumµ1muo l/w/utfwo mlirzwup/1 µt;pmµ1wu wul/1mu/lg (a.}: 
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=!jlllGwL[nr11.[w6 bqwGwLtnt.I. hw2L[wriLtL1.w6 [!G11h~G11wgun11 gmgw
G)l2'1 llbompJmU[! pwL[wLtwG op1bltm)lL[n11bG q.Gwhwuimll t mumtl
Gwu)l11lf.n11 IJlbtuGnLnq.)lwLtwG q.n116nrimp1wG PWflflnLpJWCi wump!Swlicr 
Ubri hbmwqnuimpJmGGbrmL[ u.iw11qt.l.bL t. n11 bpb mGbGI! nLUmtlGwuti11-
L1.n11 mbtuGnLnq.tiwLtwG q.np6nrimp1wli !WlflwCillm2w1)1G (tUlWLnliwJhG) 
tlb6mpJnLU, pwL[wlfwu t wJCi pwqllwutWUlltbL Ult.l.JWL L[wJ11'1 hwllw11 
hwzL[writilf.w6 [!G11hwGpwgGn11. gmgwGtiznL[, u WflflJnLCi{!mll tiuUlwuwCi{! 
Ult.l.JWL q.n11onrimpJWG Gn[ltlWUltit.l.WJ)lG tlb6mpjnLG[! lfnGlf11bUl Ulb'l.WCiE'1 
hwliw[l: UJ'l bO wu.iwgmgnul uti. 5.3-mtl pb[1L[w6 q.pw:J>tiltGbrit:J: PblfJWL 
q.6b11nt.1. WJUIJ\bfl G2L[w6 bCi wq.11bq.wuip hb11pwlflntuw1)1G WfllJ\WflflOll.W
tiwGmpJWU u L[wnbLWUjmpjl hbltUlW[lWJ)lCi owtuu)l W(llJ\Wl1f1WlfwCi Gn11-
tlbp)l uiwuiwGmtlGbp[! GwtulftiG 38 zri2wGGb11mo: Lrn11wq.6bf1[! gmJg bG 
uiwltiu GmJG uit.l.JwLCibf1[!. hwzL[w11t.iL1.w6 !WlflwGtlm2w1tiG tll::i6m
pJmGGbpp oq.Gmpjwtlp: ulfwnti ULnnp)lCi tlwumtl zri2wGGbp[) pbpL[w6 bCi 
C!LI1lhwG11wgCin11 gmgwG)l2)1 GL[wqllwCi hw2nwiwltwCimpJwtlp: nLUmll
Ciwu)l11L[nri !WlflwCitlm2wJpCi tlb6mpjmCiCibJ1[! n11n2Ll.bL bu [!UUl Gbppn
h'12JWL hw2Llw11lfGb11'1: 

4.w11'1 wq.[lbq.wUl)l Wf1LnWllf1n'l.wlfwGmpJmG[! n~ 11ctl.[wppCi, 
CinpliWL 1..4w1tlwCiCib11mtl npn2btm hwtlw11 [!CillnL(ibCi£! , 11)lgmp, H = 800 tI, 
K = 0,64 f./qmd!Uil, a = 0, 0 = 0, l = 700 t1, n11)1 11bu.ipnul UUlWgt.[mtl t fo 
= 0,680: Uq.11bq.wLnp LnbtuGtiLtwzwhwq.np6wltwCi Lnt.l.JwtCib11)lg mCibG£! 
[!Cil'}q.f1LttlwG LWJGmpJnLG[!. B = 1,4 t1, w2tuwLnwCipw1'1Ci wpwq.mpJmCi[!' 
V = 9 quid, hbppwlflntuti Uli.1n11mpJmG[!' T= 7 dwtJ. ctwtlwCiwl.iti oq.Lnw
q.n11MwCi q.n11ow1.ttimf T = 0,84: u2Ltw6 Lnt.l.JWLCibpnLl wq.pbq.wLnjl hbppw
lflntuwJpU Wf1UlWl'}fl0'l.WltwCimpjmGG ULnWgLlmll t LtY=O, 1BVTc=1,52 
hwlhlif1p, 0[1[! u [!Ci11mumll bCip npUjbU !WlflwCillnL2WJpG llp2pG WflUlW
l'}[ln'l.WlfwCimpjmCi: U1uuibri hwzt.l.'1 !'1 wnCit.[w6 LnbriwGpp nbL'1b:J>w
hnriw1'1G u.iw1owGGb11'1 pwgwuwLtwG wq11bgmp1mG[!: UJCi wpuiwhWJUl
t.[mtl t [!G11hwGpwgCinri gmgwGti2'1 pwCiw~umll [22, 118, 119] bl.[ pwGti 
np !Wlflwullm2w1)1G Wf1UlWflfln11.wlfwCimp1wCi u [!Ci11hwCipwgGn11. gmgw
Ci'12'1 llb6mpJmCiCib11'1 tl'12u q.n1mp1mCi mGp m11'111 hwllbtlwUlwlfwCi Ltwu.i 
(Cilf. 5.3 Lt 5.4), mulilj'l wq.ribq.wLnp lflwuLnwgp Wf1LnWflf1"'1WlfwCimpJntCi[! 
nrnzbLnt hwtlwp wGh11wdb2Ul t WJl1 tlb6mpjmGCib[1[! pwqllw~wrnLtbt. 
WJU)lCip(i' Wt/I= foW 

Pw11bGUjWUln ~w1tlwGCibpmll Ltwrfl tlpL.GnqCi wq.pbq.wUlp 
wzfliwUlwCipp [!Cipwgpmtl t.[wnbLWCijmptJ !WlflwCitlm2wJpG 6wtuu'1 
npn21lwCi hwtlwp Ciwtun1111 hw2Ltw11Lt'1g t.[bpgGmll bGp W=l,52 hwlhliflp, 
T = 7 dwtl I.., [!Ci11mCibtnt.l wq.pbq.wlilp ll)lw1G LnbtuGntnq.)lwlfwCi q.n116n-
11.mpJWG LI.PW owtuut.1.n11 ctwuwCiwlt[!' Twz = 5,5 dwtl, UjWJlWUj [!Gpwgp
Cibpp u 2w11ct'1!'1 wGq.np6w11w11 w2tuwuiwGpp Lnun11.mp1mGGb111f 
TU/= T o=0,75 dwtJ, LtwnbLWCiJmp)l dwllwJ)lCi 6wtuu[! hwllw~wlilwu
tuwGwpwp· Gw1 = 13,6, GU/= 7, G0 = 1,5 f./qldwtJ, wu.iw 
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l 
i 

e = Gw2Tw2 + G U/Tut+ GoTo ftqlhw (53) 
w 

pwGw~L.nlf. (5.3) lf.wnbtWCiJmpti !WlflwGllmzwitiG 6wtuuQ llblf hbl.(uiwpti 
hw2LtnLl uuiwgLtmll . e = 9,9 l/qlhw: 

---+-+--4---+-+-1--+-~~~--+-~---t--l--+-t ": =- __ ..,__ A /" ~4--k~:-+--+~+.;:::;t-~-t---H 
4 \_...,..,..... I . . . .. · ••·• • • • · 'V. .~ :.:..u.. ..;(.. ~ /_. yi'...._ w 3 •...•• !] 

J..1'tr11 2 t-+--1--+.---i-l-+--+---+--+-4-~-t--+-+-t-t-t--t--t-1 
J l---l---l--t--+--+---+---11---+--+--t--t--t--t--J'--t---t--r--r--i--t 

25~-l---+--t--+-l--+-+---!--+----t-f--+--+--t---t--lr-t--±:-=.-7-r-I· .·· -- ... ~ . 

J. 
O,GllO . 
O,SOb 

uf/. 5.J. <IW/1/7 WQf1bQWU7/7 hb{1f}Wl/1n/uWJ/1U Wf1U7Wf'J{1flf[W{/WUnLf}JWU 
(1¥) [, lfwnb[WUjfllf}/7 hb{/U7Wf1WJ/7U OW/uu/1(8 )1/m1/m/unLfJJnLU[J (IJUU1 
qn{10-nq un{1t1wt11fllfub{1/7 [, )Wl/lwOumzw;/70 On{1t1bf1fl hwllfwf1{/t1w0 
b11wuwf/fl) {/w/ulfwtJ IJtif'JhWu{1wgtinq gmgw0/72/7 {fo} t1Mmp1mOflg: 

ul.(. 5.4-nul ~w1.n~bplf.w6 t ~wlflwCillmzwJ)lG llb6mpjmCiCibJ1nLl 
hw2LtwritiLlw6 Ltw11'1 wq.[lbq.wtnp w11tnwruin11.wl.(wCimp1wCi u LtwnbLW
CiJmp)l 6wtuu)l lflnlflntuilwCi m11.riwqp6 011pGw~wlflmpJnLU[! : UJUUlh'l. ab 
ll'12wlfwrnmll gpt.[wo lfbLnbflC! gnLJg bG mwLtiu 38 2112wGGbpp ll'12'1G 
UlllJwLCibp[!: 4.wnbtWCiJmpp hbl.(tnW[lWJpCi 6wtuuti lflnlflntumpJnLCi[! 
n11n2bt bCip t.[wpp tunpnLpJwG !nriu tnw[lpbnwl.iCibpnl.[' 20-22, 22-25, 25-
27 1.1 27-30 ull hwllwp, nrnCig hwllwu.iwuiwutuwCi lfln11<'iwnwlfwCi 
pwGw~l.!bpG mGbG, hw2nri11wpwf1, hbUluJWL Lnbupbf1(!. 
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e = 23,94-13,30/o.} 
8=26,86-19,34/0 , (5.4) 

e = 10.2s-16,7Bfo, 

e = 35,55 -19,30/o: 

'1pwCigpg Cilj. 5.4-mtl pbp4_w6 t lipwJCi 25-27 uli mwppbpwlju: 

I l . ~/ . -? k/=? .J',~v: d,Q? . . . . . 
---...___ ~-: 

. 
f}"' :JU, IU -It, Pl~ 

. . . 
,,,,/ . ..,; 

~ ./ v 
,J' .. 

2 
/ . . . · .... . . ,,,, ... . . ... . 

. v . . ~ 

I() 
1 

ll 8 
o I.I/Ill IJ,.Z()() Mltl 1,'*"'1 11. SM IUYJIJ l::W 

u/j. 5.4. <IW{l/1 wq(1bqwt11/1 hb(lf)Wl/ln/uWJ/IU W(1111Wf)(1nf]W/jWUnLf)}WU 
(W) /,, iJwnbfWUJnLf)/1 hb/jt11W(1WJ/1U owfuu/1 (8) iWl/lwuum2w1/1u 
unf1ubf1nl/ u111wgl/wo t1Mmµ1muubf1/1 t/lnl/lnfuuwu mqqwqflo Oflfluw
iWl/lnLfJJnLUIJ · /jwful/wo fJufJhwu{lwgunq gmgwu/12/lg (fo): 

UJulljpun4_, LtwJlbLr t hwuq.bL hbllll...JWL bqpwltwgmpJmGCibpp: 
q,Jmriwmul.llbuwljwCi wptnw11pmpJwCi, liwuCiw4_npwUjbu, Lbnuw

JPLI bpl.tpwq.np6mpiwu lllWJtlwuCibpnul USU w2tuwlllwCipp 4.11w nbLrb
,'.f>whnri.wJpG q.nri6nGGbpp wq11bgmpjmGo GUjWLnwljwhwpllwp t q.Gw
hwmbL liblt q.mllwpWJpCi 0Ci11hwCipwgCin11 gmgwCip2n4. <ri). np[! llwuCiwljp 
q.np6nGGbppg JmpwpwCi!.JnLJlp hbtn mCip npnzwljp iJintuLtwlll4.w6mpJmu: 

,n11r ubiJlwLtwCiwzunphilwCi ctwl1wCiwLtwLttig UjWJtlwCiubpmli 
ubppwl.twG tnbfuGpljWjp Wfl'lJnLGw4_btn wzfuwtnwGpG WUjWhn4.bLnL 
Cilljwmwljml wGhpwdb2m t hwCipwUjbtnmpJmCimil uwhllwuwqwmbL 
tlbpbuwoq.tnwq.np61lwCi q.nlllpCibp Li. 1111wug hwliwlljwtnwutuwCi lllWJ1pb-
11wlJbL tlbpbCiwJwgliwCi Cinpliwmp4_Cibp[!: UwpbilwtnpltwLtwu lin11bLW4.n11-
llwllp tnwp4.n11 GliwG wztuwlllwGpGbrinul briw2fuw4_np4_mll t 0G11hwu
pwgun11 gmgwur2r LWJG oq.mwq.np6mllu: 
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52.2. UliplifJwoqtnwqnµ<ftJwfJ qntn/lfJliµ/1 wfJhµwdli2tnmpJnLUlJ 
tnlifuuf11.tw1f12whwqnµow1.twu fJnµt1wtnf1tfulif1/1 
tnwµpliµwf;tJwfJ qnµ<fm t1 

UbpbCiwl.llpwltlllnpwJpCi wq.pbq.wl.llubpp w2tuwlllwup[! pCimpw
q.p4.mli t lllbtuurLtw2whwq.np6wljwu gmgwup2Cibpp' wplllwrwnri.wljw
GmpJwG, 4_wnbLwCiJmpp 6wtuur. w2tuwl.llwupwJpCi 6wtuunulGbpp, 
2whwq.np6wltwCi 6wtupbpp, ltwlljplllWl ubJ11lJ10L11Cib[1p tlb6mpjwlip, 
npnug n11n2tlwu hwliwp wCihpwctbzlll t mCibCiwL hwliwlljwl.llwutuwu 
Cinriliwmp4_Cibp: '-lb112ruubriu wCihriwctb21n bu Ciwl... . wq.pbq.wlllubpp 
lllbtuCirltwLtwu UlljwuwriLtliwCi UjwppbpwltwCimpJwCi Li. lip2Cinpnq.mliwJru 
dwtlltbl.llubpp uwhliwuliwCi hwliwp: Ubp hwCipwUjblllmpJmumtl, 
hwlllltWlllbu hnri.r ubiJlwljwuw2CinphliwCi UjWJliwCiCibpmli, G24.w6 
hw(lgbpCi t·L w4.bLr bu Ltw11L.n114.mli: 

,WJWUlllWCip nbLtib.'.f>whnri.wJpCi UjWJUWCiCibpp tupulll tuWJlllWprJ.b
lllnLPJnLU[!, np[! pwgwuwpwp t wq11mli libpbuWlllJ1WltlllnJ1WJpCi wq.rib
q.wtnubpp 2whwq.np6wLtwu gmgwuti2ubpp 4_pw, Ujwhwu2mli t hwupw
Ujbtnmpiwu lllwpw6p[! pwctwGbL libpbuwoq.inwq.n11MwCi q.nl.llpubpp 
(wrumuwLt 5.2): nwmtlCiwuppmpJmCiCibp[! gmrn bCi tn4.bL Li. Ciwtun1111 
UjWJlWq.pw,'.f>mli CizbgpCip, np USU 4.riw wq11nri. wptnwppCi q.np6nuCibppg 
twljwG GzwGwljmpJmG mubG tnbri.wGpp wztuwphwq.pwljwu pwp6pm
PJnLCi[!' hw24.w6 6n4.r liwltbpl...nLJppg (H tJ), hnri.wl1wup tlb6mpJnLCi[!, npu 
pumpwq.p4_mtl t tnwpw6pp tlwljbpbun4_ (S hw) Ltwtl q.nCip bpLtw
flnLPJWlip (L tJ), nbLrb:Pr pbpmpJmuu hnppqnCip Ciltwlllliwlip (a 
0Wf)/1WU), pwppwpntnnLJ'}JWG WUtnplSwG[! ( Q %) Li. hnri.r l.llbuwltWJlWJl 
11rliw11pmpJmGu (K ltqmdlutf): 

USU w2tuwtnwupp 4.11w u24.w6 q.np6nCiCibpp wq11bgmpJwu 
liwpbl1wlllpltwLtwu lin11bLW 4_npnulo [118, 119]' 

W =a+ b1H + b2 L +hp+ b-10+ b5 K, (5.5) 

Ltwtnwp4.bL t gplllwhbriltr oppCiwLtn4. (npUjbU wnw4.bL tGbpq.wlllWJl 
tnbtuGnLnq.pwljwCi q.np6[!Cipwg), nrir hwtlwri [!UtnJlbL bGp .[(T-75M 
lllJlWltlllnppg Li. nH-4-35 q.mpwCipg Ltwqli4_w6 wq.pbq.wlll: ,wCipwUjb
lllnLPJWU GwtuLtru 38 2r2wuub11r lllWJtlwGub11u pumpwq.rnri. lllLUWLGbpp 
hptlwu 4.rw n11n2bL bCip 4_bpnhr2Jwl wptnwppu q.np6nGubppg 
JmpwpwCi!.)mJlp Li. wq.pbq.wtnp hbppwiJlntuwJpCi wptnw11rinri.wLtwum
PJwG (W) lip2L. hwilwhwpwpbpwljgmpJWCi (ljnnbLwgpwJp) q.np6wljpg-

ubp[!. Rw!F-0,418, RwL=0,446, Rwa=-0,332, Rwa=-0,496, RwK =-0,390, 
rGiUjbU uwl... WJ'l q.np6wljpgGbp[!' WJ1l.1lWppG q.np6nGubpp l1p2L.. RHL =-
0.335, RHo.=0,250, RHa= 0,274, RHrO, 102, RLa=O, 137, Rw=-0, 157, 

RLr-0,248, Raa=0,254, Rar-0, 121, Rar0,354: UJUUjpun4_, WJllllWppu 
hpGq. q.np6nCiCibppg !nriuo lipwCizwCiwlt pwgwuwpwp bCi wq11mtl 
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W[llllW'l[lnll.wltwGmpjWU t{pw, [!Ull npnul wlibG!ig ZWUl 
QW[lQW[lnUlnLPJnLU[) (-0,496), WUjW Ulb11.wCiQ'1 PWflOflnLPJnLU[) (-0,418), 
hn11.'1 Lnbuw4wpwp 11tiuw1111mPJnLCi[! (-0,390) L. Ulbll.WCiQ'1 pbgmpJmGo (-
0,332): ttl lipwjG q.nGti bf14WflnLPJWU llb6wgmuG t 'lf1W4WCi 
wq11bgmpimG mCibCimli (0,446): 

(5.5) hwt{wuwpliwG ub2 a - Ci hwLtwuwpmpiwG wqwll1 wG11wll t. 
tiu4 nbq.[lbutiwiti b, q.n116wLt'1gCib110 npnztlmli bG llfl2wG4JWL UU1WCi
'lWfllllWgtlw6 q.np6w4tigGbpntl (JJ;): um UUjWU1W4'1 hwuwp hwllwhwpw-
pbpw4gmpjWU q.np6w4tigGbp'1 lib6mpJmGCibp'1 oq.GmpJwlip [)UUl 
hWJlllCi'1 libpn11ti4wJti t.iwqlimll bCi hblllL.JWL hwttwuwpmllGbpp 
hwuwt.iwflq.[) [119]' 

Rw11 = /31 - Rw · /32 + RaH · /31 + Ro11 · /3; + Rrn · fl5 · 

RwL = -RHL · /31 + /32 - RaL · /31 - RoL · /3; - Rn · /J5 · 

Rwa = RHa · /31 - RLa · /32 + /J3 +Roa· /3; - RKa · /35 • (56) 

Rwo = R110 · /31 -RLQ ·/32 +Rao· /31 + /3; +RKo · /35. 

RwK = RuK · /31 -RLK · /32 - RaKflJ + RoK · /3; + /35 : 

1wtlwuwpmllGbp'1 hwliwqwpq.mli 4wCi h'1Gq. wCihWJlll 
q.np6w4tigGbp (/1;): UJG 4wf1bL'1 t Lnt6bL l'}bU1bputiCiwGll1Cibpp 
oq.GmpJwlip, pwig Lm61lwG llb6 6wtlwLti hw2LtwpltGbp'1g tumuwtflbtm 
hWUW[l LnL6tlbL t t1U-ti oq.GmpJWlip' fl,= -0.5520, /Ji= 0, 1473, /11 = - 0,1588, 
/J;= -0.1935, {35= -0,2479: 

flbq.pbutiwJti q.np6w4j1gGbpti wpctbeGbp[! npnzbLm hwliwp tun11-
hm1111 t UlfltlnLll OQ.UlWQ.n[lObL hbUlL.JWL W[lU1WhwjlllnLpjmGo' 

b, = /J; O"w • 

a, 
np1J1b11.· i- G wpq.mubCiUlGbpG bCi: 

(5.7) 

tLwljbLnwJtiG CiJmpbp!i h!illwCi tlpw W ~mCiljgtiwJti ll'12tiG
QWnw4muwJtiG 2b11.muo 4t'1Gti' uw = 0,368, wpq.mlibGUlGbpo· uH = 406,5, 
uL = 120,5, u,, = 0,072, u 0 = 8,381 L. uK =0,048: UJ11 11bummli nbq.pb
utiwiti q.np6wqflgGbp[! 4ull1wgt{bG' br= -0,0005, bz= 0,00045, b:r -0,812, 
b4= -0,0085, b? -1,900: 

1wtlwuwpllwG (5.5) wqwUl wG11wlio· a =5,37, npnzbLm hwllwp 
GnqCi hwttwuwpllwG llb2 Ulbll.W'lflnLll bG [)UUl hwGpw1.4bll1nLPJWG 
bLwljbU1WJ'1G uti2'1Gwgtlw6 UltlJWLGbp[!· W =3,95 hwlh/Jµf!, H= 1485 tl, 
L= 321 tl, a= 0, 171 nwfJ.flwu, Q =11,4 %, K=0,66 f.tqmdlutf: Um U1LlJWL
Gbp'1 11b1.4gmli liwpbliwll1'14wt.iwG lin11brn (5.5) oG11mGmli t '1fl 
tlb112Gwt.iwG UlbUQ[) [120}. 

W = 5,37 -0,0005H +0,00045L-0,812a-0,0085Q - 1,9 K : (5.8) 
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Uq.pbq.wll1'1 Wf1LilW'lf1n11.w4wGmpJwG LlflW tlbfl[) pbptlw6 
wnwGotiG q.n116nGGbf1'1 wq11bgmpJWCi pCimJp[) n11n2bLm hwllwp 
4WU1Wf1LlbL t n11n2w4'1 llwpbllwLnti4w4wG Llbf1Lm6mpJmG [119] 
1wCi[1WUjbU1mpjWG 2112wGGb11'1 mGbgw6 0LW4bll1WJ'1Ci U1LlJWLCib11'1 
llzw4llwG L. W=f(H), W=f(l), W--f(a), W=f(Q) L. W=f(K) ~mCi4gtiwGbf1'1 
q.pw~'14Gbf1'1 4wnmgllwCi htillwG LlflW G4wllltlmll t, np GpwGg 
LflmflntunLf:~JmGo 4wtutlw6 wpq.mllbGU1Cibf1'19 oGpwGmll t nu111.wq.ti6: 
1wG[1WUjbUlnLPJWG pnLnfl 2112wGGbp'1 U1LlJWLGbp'1 htillwG LlflW 11m11u 
pbp4.w6 tllL4'1r'14 pwCiwol!bpCi mCibG hbU1L.JWL Lnbum:!-

Wu ~4,!2 -0.00021H, WL :2.98 +0,00JL,} 
wa - 4,47 - 4,l 3a, w Q - 4,46 - 0,0920 , 

WK = 11,88-IJK : 

(5.9) 

1wLtwuwpmllCibf1'1 hwllw4wpq.'1g (5.9) bpL.mll t. np mumllCiw
utiptln11. !OflU q.np6nGGbfl'1 w6'1 11bummll wq.pbq.wlll'1 WflU1W'lfln11.w-
4wGmpJmGG ti2Gmu t, LL lltiwiG W = f(L) ~mG4g'1wi'1 11bu.mmu WJG 
pwpopwGmll t: 1wLtwuwpmllCibf1'1 bp4m 4n11.llb11'1 q.nulwpliwG L. 
llwpbliwlllti4w4wG oL.w1frntumpjmGGbp'1 Wfl'lJnLGgmll Ulllwgtlmll t 
mumllGwuti114.n11. q.np6nGGbpflg 4wtutlw6 wq.pbq.wll1'1 Wf1UlW'lf1n11.w-
4wGmpJwG W[llllWhWJU1nlPJnLG[!. 

W = 5,46 +0,0006L-0,826a-0,0184Q- 2,2 K -0,00004H : (5.10) 
(5.8) L. (5.10) Wf1lllWhWJU1nLpjmGGbp'1 hwllbllWUlnLPJnLG[! gmjg t 

lllWLtiu GpwGg GuwGmpJmGo. n110 hwu1J1W1J1nul t oq.1J1wq.n116tlw6 
llbpn11ti4wJ'1 6zLI1mpJmGo: 

usu W[llllW'l[ln11.w4wGmpjWU LlflW WflUlWQtiG q.np6nuGb11'1 wq11b
gmpjWU q.GwhwlllllwG hwliwp G1.4w1J1wt.iwhwpllwp bGQ hwliwpmli UlWL 
WJ'l q.np6nGGbp'1 q.mliwpwJtiG wq11bgmpjmGG oG11hwGpwgGn11. gmgw
Gti2'1 hwu4wgmpJnLU[): UwphliWlll'14npbG WJG UjWU14bptlw6 t (5.1) 
wpLI1whWJU1mpJwlip, npUlbll. tflw4wq.6bpntl wnwGoGwg4_w6 h'1Gq. 
Wflll1W'lfl'1!Gb[l[) mumllGwu'1114.n11. q.np6nGCibp'1 uwuGw4ti q.np6w4'1g
CibpG bG: 

PGiL4bu GzbL bGQ tlbpL.mli, hwGpw1.4bU1mpJWU Gwtu4'1G 38 
2112wGGbfl'1 1.4wJliwGGbpmli oG11hwGpwgGn11. gmgwG'12[) lllwlllwGtlmli t 
fo = 0,360-0,620 uwhliwGGbpmli: 1bll1wqnlllmpJmGGbpntl w1.4wgmgtlbt t 
[!G11hwGpwgGn11. gmgwGti2'1 L. USU WfllllW'lfln11.w4wGmpJwG ll'12l! 
m11.11.wq.6wJ'1G 4w1.4'1 wn4wJmpJmGo. npti tll1.4'111'14 pwGwoL.o 
hwGpwUjbUlmpJWG pnLn[l 2112wGGbpp uti2tiGwg4_w6 U1LlJWLGbpn4_ mGti 
hbUlL.JWL UlbUQ[). 

W= 5,62fo -1,07: (5. 11) 
4wll1wp4.w6 hb1J1wqn1J1mpJmGGbp'1 wp11JmGgGbpnt{ hwGpw1.4b-

UlnLPJWG U1Wpw6Q[) pwctwGbL bGQ libgbGwoq.1J1wq.np6liwG !nflU 
q.nll1'1Gbpp (Wll.JnLUW4 5.2): 
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4.wri'1 wqribqwmj'l 41wumwg'1 w['llllWl'lflnrtwl.JwGmpJnLU[!, gwGLJw
gw6 mbrtWGQ'1 L4WJllwGub('lnlll, lJWflbL'1 t l'l'1ll1bL nriL4bU !WlPW
Gllm2wJ'1G (tmwLnCiwJj'lG) WfllllWl'lflnrtwl.JwGmpJwG Lt [!Ul'lhwuriwgGnrt 
gmgwG'12'1 WfllllWl'lflJWL: SbrtWGQ'1 n! rvNwritiG L4WJUWUUbflnLU 
[!Ul'lntGbLn4. H =800 If, K = 0,64 ljqmdlulf, L = 700 t.f, a = 0, Q = 0, 
umwumll bGQ lo = 0,680: 1w24.'1 wnGbLn4. wqribqwmti [!Ul'lqril.JllwCi 
LWJUnLJ)JOLU[! (1,4 ll), zwridllwu wriwqmpjnLU[! (7 l.Jll/d), hb['l!)WlPntuj'l 
ml.tnrtmPJnLG[! (7 dwu), dwllwGw4'1 oqmwqnriMwG qnri6wl.Jj1g[! (0,85), 
4.wri'1 wq('lbqwm'1 WfllllWl'lflnrtwl.JwGmpJmu[!· umwumll bGQ WtUI =5, 76 
hwlh/J17p, n('l[! Lt [!Ul'lmumll bGQ Of1L4bu !W4iwGllm2wJ'1G gwGLJwgw6 
l'lbl4Q'1 hwllwfl. lo wridbQ[! pwcillw1.4wml.JbLml WJl'l llb6mpjwllp, LJumw
GwGQ l{wri'1 WfllllWl'lflnrtwl.JwGmpJnLU[! mi.t.JWL 1.4wJllwGGbflmll [119] 

ul.J. 5.5-mll pbril{mll t hnrt'1 hj'llluwl.JwG llzwLJmpJWU l{bfl[! Gzl{w6 
wq['lbqwmti zwhwqnri6wl.JwG gmgwutizubri'1 Lt l'lriwGg l{riw nbL'1b~w
hnrtwJ'1G 1.4wJllwGGbri'1 wql'lbgmpJmGG [!Gl'lhwGriwgGnrt gmgwG'12'1 
4intuwl'lWfl0 LJwtul{w6mpJmGG wrimwhwJmnrt Gnunqriwll: Cwhwqnri-
6wLJwG gmgwutizubfl'1 pl{mll [!Ul'lqril.Jt.J.bL bu. 1) wqribqwmti dwllwJtiG 
mbuwLJwG WfllllWl'lflnrtwl.JwGmpJmG[! ( WUI), zwhwqnri6wl.JwG 
WfllllWl'lflnrtwl.JwGmpJnLU[! ( £.1.j), nrimbrt hw24.'1 t wnGL{mll dw!lwGw4'1 
oqmwqnriMwG qnri6wl.Jgj1 (r) llb6mpJnLU[! Lt 4iwumwgj1 WfllllWl'lflnrtw
LiwGmpJnLGQ ( W"'). nrio quwhwml{mll t nbL'1b~whnrtwJ'1G wrimwQj'lG 
qnrionGGbri'1 qmllw['lwJj'lG wql'lbgmpJmG[! hw24.'1 wnGnrt IJUl'lhwG
riwgGnrt gmgwuj12n4. lfo), 2) USU l{wnbLWLIJmpj'l hbl.JmwriwJj'lG 6wtuu[! 
(fJ), nriG wl14in4imu t wqribqwmti pbnGwl{nril{w6 wztuwmwGQj'l, 
wGqnri6wriwri wGgmllGbrij'l, j1G!L4bu Gwl.t mbrtmll LJwGqGw6 dwllwGwlJ 
Ul['lWlJLnn('lWjj'lU zwpd'1!'1 L4WflWL4 wztuwmwGQj'l l{['lW 6wtuul{w6 
t.J.wnbL wGJnLPQ, wqribqwmj'l wztuwmwGQWJj'lG 6wtuumllubfl[! (H 0)' 

LJwtul{w6 wJG u1.4wuwril.Jn11.Gbri'1 pl{j'lg (mj 
unllnq['lwllj'lg oqml{bLnL brtwGwlJ[! gnl)g t ll1fll{W6 l{bp[! Gzl{w6 

wqribqwui'1 opj1Gwl.Jmll' abcdefg Lt hmn llwGriwq6'14Gbrin4.: Uq['lbqwm'1 
ctwllwJ'1G WflLnWl'lflnrtwl.JwGmpJWU mril{w6 mbuwl.JwG 1w4iwG!lm2wJj1G 
llb6mpJwG· WUl=0,97 hwld (a l.Jbui), hj'lllwG 4.flW, hw24.'1 wnGbLn4. 
hl:iripw4intumPJWLI dwllwuw4'1 oqmwqnriMwG r=O, 85 qnri6wl.Jj'lg[! (b 
LJl:iui), nrinzmll bGQ dwllwJtiG zwhwqnriowl.JwG Wflll1Wl'lflnrtw4wGmpJwG 
llb6mpJnLu[f Wz=0,82 hwld (e l.Jbm): llbL'1b~whnrtwJj1G wrimwQj'lG 
qnri6nGGbri'1 (H, a, l, 0, K'J qmllw['lwJj'lG wq1'lbgmp1mG[! nril4bu QGl'lhwG
flWQGnrt gmgwG'12 4.brio hj1zwuiwLJL{w6 pwuwdl.tnl{ umwumll bGQ Jo = 
0,60 (h LJbm): cb hnrij'lqnGwLJwGQ 2wrimuwl.JbLn4. ll'1G11.t l'lflWU hwllw1.4w
mwutuwu oh 6wnwqwJP'1 hbm hwml{bLQ (d l.Jbm), l'lriwGj'lg '12bgriw6 
mrirtwhw1wgG wpugj1uGbri'1 wnwGgQj'l 4.riw QnLJQ t ll1WL'1LI wqribqwmj'l 
dwllwJj'lG 41wumwgj1 WfllllWl'lflnrtwl.JwGmpJmGa· W"'=0,49 hwld, 
w1u'1GQG W"'=0,6WU1 WflLnWl'lflJWL[! (e l.Jbm): UztuwmwGpwJ'1G 6wtuumll-
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Gbfl[! llbl.J hbl.Jmw11'1 hw2l{nl{ umwgl{mu bG e l.Jbmj'lg mrtrtWhWJWQ[! 
2w11mGwl.JbLn4. l1'1G!Lt m = I hj11.4bripnLr hbm hwuil{bLQ (fLJl:iui) Lt l'lflWGtlg 
mwriw6 hnflj'lqnGwl.JwGo Ofll'ltiliwtnGl::irir OH0 wnwGgQr hbm hwtnl{blQ ( 
l.Jblll), wjG l.Jwqllmll t Ho= 2,02 UWf71]dWtllhw. g 

f. · .1(11; at; L; Q; 1<) 

o~r;:r:-~~'r.:t-:+--+:.:~+--J..-...:;.=~::::;:::::::._J 
~r-11'-i~-t---t.~:t-i=±::i=P..F1~~ 

U/1- 5.5. i../wf1/1 wqf1bqwm/1 (aT-75M+nH-4-35)2whwqn{1<fwl/wfi /,. 
0Uf}hWUf1Wgunt] gmgwuflzubf1fl l/ln/uwf}Wf1d L/WU/0: 

4.wnbLWUJnLP'1 hblJU1WflWJ'1G owtuuG UUlWUWLnL hwuwri fo=O 6 
6wnwqwJP'1 h LJl:imj'lg '12l:igumll bGQ mrtrtwdtlq lltlG11.t a =25-27utl Lj_w~ti 
tunrimpJmGG wriuiwhwJmnrt mrt'1rt q6j1 hbm hwml{bLQ (m l.Jbm) Lt 
wmmbrt'19 hnritiqnGwl.JwG mwumll lltlG11.t l{wnbLwGJmpr owtuuG wriuiw
hw1mnrt w2wl.Jnrtl11wG fJ uwGri.rtw4'1 hbm hwml{bLQ (n l.Jbtnnul), nri[! 
QOLJQ t UlWLj'lU l{wnbLWGJmpj'l hblJU1WflWJj'lU 6wtuur:f fJ = 20, 16 ljq/hw. 
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4.w11r lnwppbp tun11mp1muub11r 11bummu (20-22, 22-25, 25-27, 27-30 
uu) Ll.wnbLWUJmpr owtuur npnzuw(i hwuwp Gnunq.pwumu pbpt.lwo bu 
lfm11<1w11w4wG pwuw<llibp Li 1111wug hruwu L1.11w 4wnmgwo mrirri q.obp: 

USU zwhwq.npow4wG gmgwurzubpr LI.PW W(llnWQrG q.nponu
(ibpr wq11bgmp1wu ou11hwupwgunri gmgwurzr lflnlfmtuuwu uwhuwu
Gbpu QUln ub2buwoq.lnwq.npouwu !n11u q.nlnrub11r. Gnunq.pwumu gm1g 
b(i ln(lLl.WO WJll gmgwurzr (fo) UWLI'l'lW4r lnW4: 

U2tuwlnwu2r hw2n1111 lflnqnLu Gwtuwlnbut.1.mu t hwupwUjb
lnnLPJWLI pnLn11 lnLilnbump1muub11r hwuwp n11n2bL ou11hwupwgunri 
gmgwurzubpQ, npnug hruwu L1.11w 462Q.lllnLl.bG ub2buwoq.lnwq.n11Mwu 
q.nlnrubpr Ll.b112Gw4wG uwhuwuubpQ: 

UJulllrunLt. 4w11bLr t hwuq.bL hblnliJWL bq11w4wgmp1muub11r. 
Cwpw1111t.1.wo hblnwqnlnmpJwG ubpn11r4wu, uwpbUwlnr4w4wG 

un11bLwL1.n11uwu Li q.pw'.t>r4w4wG hw2L1.w114r briwuw4nt.l. 4w11bLr t 
oq.lnwq.npobL ub2buwoq.lnwq.npouwu q.nlnrw4wGmpJwG uwhUwuuwu 
wztuwlnWUQCibpmu. 

hblnwqnlnmpJwG bqpwlflw4r! lflnqmu Gwtuwlnbut.lnri w2tuw
lnWCiQGb11r wLtwplnuwu w11111mu2ub11Q huw11wL1.n11mpJmG 4lnwu usu 
zwhwq.npouwu Li lnbtuur4w4wG uUjwuw114uwu Gnpuwlnrt.lubpQ lnwppb-
11w4bL [!Uln UbQbUWOQ.lnWQ.n(lOUWU q.nlnrub11r. n11r w(ihpwdbzlnm
PJnLUQ, hnrir ublflw4wuwzunphuwu Li lfln211w!wlfl lnbtuur4wJr q.npow-
1111uwu l.llWJUwuubpnul, !Wlflwqwug 4w11Lin11 t: 

1wt.lbLt.lwoubpmu L11wgmgr! pbpt.lmu bu lnbtuGnLnq.rw4wG Qwp
lnbpr 4wquuwu hwuwp q.pbpb pnLn11 wuhpwdbzln bLw4blnwJrG 
lnt.lJWLUbp[!: rhwp4b, 4nG4pbln lnUlnbump1muub11r hwuwp oprGw4bLr 
lnbtuGnLnq.rw4wG QW(llnb(l 4wqUbLru (ipwugrg ur UWUQ bupw4w t 
6zlnUwu, Li wuhpwdbzln 4Lrub(i L(lwgmgr! lnt.lJWLCibp: 

5.3. Sbfuun[nqflwl;wu JlWf1U7bf1/1 u2wuwl;mp;muf! l.t l;wqtltlwu 
lJ/Whwupubf1l! 

qJnL'lWlnUlnbuw4wG uzw4wpnLJubpr Uzw4mpJWU Ii pbpQwhw
Ll.wQr lnbtuGnLnq.rw4wG QW(llnb(lQ hwu11ruwumu bu ub2buwlnpw~
lnn11w1ru hwt.lw2w4wJwGr 4wqur npnzuw(i hruuw4wu bLw4blnWJru 
lflwulnwpmrip: 

UUjWWln4whw(1UW(1 t lnbfuGnLnq.rw4wG QW(llnb(l[! 4wqUbL [!Uln 
U2W4WpnLJUb(1~ 4WU urwlnbuw4 U2W4WIJnLJUb(lr fuupr (gnpb(i, Q.W(lr, 
t.lwpuw4) hwuwp: 

SbtuGnLnq.rw4wG QW(llnb(l 4wqUbL~U lnUlnbumpjWU Uj(1W4lnr-
4wJr hruw(i t.lpw wuhpwdbzln t hruuwt.ln(lbL. lnt.lJWL Uzw4wpnLJur 
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il2w4nLPJWU n'p lnbtuGnLnq.rwu t wt.lbLr nwgrnGWL lnt.lJWL lnUlnbUnLPJWU 
hWUW(l Ii lllLWGwt.ln(lbL WJU, np[! 4GUjWUlnr pwp<l(l pbpQr w6 
w2tuwlnwu2r Li ur2ngub11r Gt.lwqwqmJG owtuubpr 11bl.ll2mu: Cwln 
~wplin(l t, np uzw4wpmjubpr uzw4mpJWU qnpon11mp1muub11r wGt.lw
(iwgwG4mU Lrubu pw11<111 pb112r wUjwhnt.luwu wqpnlnbtuGr4w4wG 
pnLn(l qnpObLw<llibpQ: 

UqpnlnbfuGr4w4wG ur2ngw11muubpr lllLWGwt.lnpuw(i Li Q.Jm11w
lnUlnbuw4wG ub2buwub11r QGlnpmpJwG dwuwuw4 l.llblnQ t hwzt.lr 
wnGbL n! urwJU wnwu<lru 11wzlnbpr w11w(i6(iwhwln4nLPJnLUUb(1Q, WJL 
uwli lnb11wuwub11r· hnriwJrG lnwppbpmpJmGGbpQ, Qwpbpnt.l. 
plflmlnubpnt.l Li WJL lllWln6wnub11nt.l w11lnnlnt.lwomp1wu wulnr6wuo. 
uwtun1111 uzw4wpmJur lnw4 Ulngt.lwo lllW(1W(llnwu1mpb11r lnbuw4Gbpu 
m 2 wuw4mp1muo: Unwu<lru 11wzlnbpr Li lnb11wuwub11r hwuw11 4w11nri 
bu oqlnwqn11ot.lbL lnwppbp lnbuw4r Li 4wqur Ujwpwplnwu1mpb11. 
uzw4liwu briwuw4Gbp: 

PW(l'l wzfuwlnWUQWJrG qnpO[!Gpwgubpmli UUjWlnW4whw(1UW(1 t 
[jwfuwlnbUbL ur 2W(1Q qnponrimpJmGGbp, npnGQ lnbfuGnLnqrw4wG 
QW(llnbpmli UjblnQ t gmJg lnWL wnwu<lru lnnribpnt.l: Opruw4r hwliw(l, 
opqwuw4wG l.llW(lW(llnWGJmpbpr libQbGwJw4wG liwlnmgmlio l.llblnQ t 
pwdwGbL hblnliJWL qnponrimpJmGGbpr. qnuwripwlipwprg 4wli opqw
Gw4wG lllW(lW(llnWGJmpbpr wplnw1111wliwurg (4bGuwhmlimur. wbpnp 
~wli wuwbpnp briwuw4Gbpnt.l UjWln(lWUlnt.lwo) pwp<lmliQ lflntuw1111w
ll~2ngru. Lfintuw1111muo 11wzln, 2lnwpbLGb11nL1. 11w11umuo. zlnwpbLGb11rg 
pwpdmuo g11r! ub2buwub11ru. gpmuo: 

SbtuunLnqrw4wG QW[llnbp 4wqlibLmg w11w2 l.llblnQ t n11n2bL. 
llbfuwurqwlnnpubp(i rG!l.llrur' briwuw4Gbpnt.l 4w11n11 bu 4wlnw(lbL 
hruuw4wG, wlibuw4w11Lin11 q1mriwlnulnbuw4wu w2tuwlnwu2ub110: 
o11 ruw4. hwgwhwlnr4r pb112whwt.lw2rg hblnn 11w2lnrg orinlnQ 4w11bLr 
t hwL1.w2bL uwupwgt.lwo Li !liwupwgt.lwo, 4wplnn'.t>rw 4w11bLr t 
hwt.lwQbL QwG11bLnt.l. 4nupw1Gnt.l 4wu b114lflnqw1ru briwuw4nt.l: 
3mpwQWU!JnL(1 qnpO[!upwgr hwliw(l 4wG lir Qwur lnbfuunlnqrwubp: 

n11l.llbuqr n11n2bu2 QUln lnUlnbumpJwG l.llWJliwuub11r wlibuwnw
grnGwL briwuw4Q, wuhpwdbzln t hwzt.lwp4bL lnbuw4wpw(1 zwhwqnp-
6w4wG Li w2tuwlnWUQWJrG owtuumliubp[! Li W(l'lJnLUQUb(lQ hwliw1111bL: 

Ub4 wzfuwlnWUQWJrG qnpO[!Gpwgr 4wlnwpmliQ ur QwGr 
b11wuw4Gb11nt.l Li owtuubpr hwliw1111mliQ 4w11bLr t WJU 'lbl.llQnLU, bpp 
pnLn11 briwuw4Gb(1Q 4wlnwpt.lmli bu w2tuwlnwu2ub11r wt.lwplnliwu 
ll~liGmJG QCipwgw2112wumli Li lipb112ub11r npw4o GnLJuu t: 

u2tuwlnwu2ub11r 4wlnwpliwu lnwppbp b11wuw4ub11r hwubuw
tnw4wG lnUlnbuw4wG w11111muwt.lblnmp1wu npnzliwu dwliwuw4 
wuhpwdbzln t hwzt.lr w11GbL uwli lnpw4lnnpub11r pb11Gwt.ln11t.lw-
6mp1muo lnt.lJWL dwuwGw4w2112wumu: Uurt.lwt.ln11 lnpw4lnnpub11r 
1.4w4wump1wu 11bl.ll2mli 4nupw1uw1ru hwL1.w2r dwliwGw4 liwupwgt.lwo 
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6f"lnll1fl 1J1bqwlflnj1nlwG hwliwp 1.4tnnp t Gwtuwuibubt GwL. orinuifl 
hwi.J.w.ellwG WJl bqwCiwltCibfl, oqrnwqn116btn4. pppmpwt.J.np Lnf1Wlt
ll1n(1Cihp Ltwli, hwLtwnwLt 11h1.4pmli, Of"lnlllfl hwt.J.wpliwG w2tuwlllWGECihpfl 
lifl liwuo LtwuiwpbL phppwhwt.J.wpjlg hhuin: 

UzjuwUJwCipwJjlCi qnp6[!CipwgCihf1'1 WJU Ltwli WJCi uihjuCintnqflwJfl 
uihuwLtwpwp lt2'1nC! npnzqnul t UlCirnhumpJwCi hCiwpwqnpmpJmCiCibpm~ 
L. tSzUl4.nul mpwljlllnpubpfl oq.lllwq.npMwG q.11wl>'1ltC! Ltwnmgbtmg 
hbU1n: 

ShfuGntnqflwLtwCi J2W(1tnbpjl LtwqlinLli{) LtwrL.np t "! liflWJCi wztuw
U1WCipCibpj1 wGqwGmliGb110 L. hb11pwlfwGmpJmCi[! npnzbtm. wnCiwL. 
hwliwnnll1 wq.pnUJbtuCinlfwlfwG 1.4whwu2Cibf1[! gmrn 1.J1wLm hwllwp: 
8wCipjl l4twGwt.J.nr11.lwG 11b1.4pntu wGhpwdbzm t Cizbt b11.wCiwlt£! 
(2W(1f1WJ'1G. Cih'l.2WflE, [WJGLU2Wflf1, lfbU1WJflG, wLtnuwjjlCi), WjGmhbuiL., 
li2wlfwpnLJubpf1 tuGwliJm· lizwLtliwG Ulbuwtw Lt tunpmpJmCiQ, pwGnri. 
011q.wCiGhpfl UlbuwLtGbfl[!, npnGgnt.J. 1.4b1J1p t uzwltbt hn'l.£! (u(imgmlint.J. 
Ltwll wnwGg 1111w), wq.pbq.wuijl 2wndl'lwG nu111nq:~1mGQ L. wnu: 

Ub6 GzwGwlfmpJmG mGjl wztuwmwGJ:?Gbpjl dwlilfbuiGbpjl gmJg 
uiwUJ, 1I1L.n11.mp1mG[! L. 011wgmgw1'1G opbpn: Cln116nqmp1mCiGbpjl mL.n-
11.mp1wG L. 011wgmgw1'1G dwulfbuiGbpfl wq.pnuibtuG'1LtwL.twCi hflliCiw-
4.npmuu Ltwmwpt.J.nul t [!UU1 1.J1G1.J1bump1wG pwquwll1w ll'1UlmuGb11'1 
1.114.JwtCibpfl: 

tpb wzjuwU1WGECibpj1 ltwUlW(lnLll[! hGwpwqnp !t w1.4whntlbt 
Uhj?bCiwGbpnq, w1.4w 1.4buip t gmjg UlWL, pb j1Ci!L4bU 1.4b1.J1Q t lfwLnWflh( 
6tmpn"tl. pb" 6flwpwpzntl: 

1hnwGLtw11w1jlG uibjuGntnq.jlwlfwG J:?W(ll.llbp Ltwqllbtm dwuwCiwLt 
wGhpwdbzU1 t hwztl.'1 wnGbt hflliGwqnp4.w6 wpuiw11riwLtwG GnpuwCihpQ, 
nrinGp hwllw1.4wmwutuwCimll bCi U1CilllbumpJwCi hbnwGLtwflWJflG 
1.4w1llwGGbpj1Ci: un11llGbf1[! 1.4blllJ:? t 11'1l>b11bGgqw6 tflGbCi, hwztl.'1 
wnGbtn4. hnribpjl mbuwlfwpwfl 11flllw11pmp1mG[!, hn11w1flG lllhf"lwllwul::ipfl 
mp4_wq.f16C! (ltnCi~flq.mpwgj1wG), qnGfl bpltwrmpJntCi{! : Pwgjl 1111wGjlg, 
wGhpwdl::i2ui l:iG 11w2uiJ1 nl::itJlhl>fl Lt pwpJ:?wpnuimpiwG tSzq.pllln'l. 
qnp6wLtflgGbf1: 

npnz wzjuwlllwGpGbp Cinri ubpbCiwCibpnt.J. ltWLnWflhLflU GnrillwCib[l[! 
Ltwribt'1 t tSzmbt hw2tlw11LtGb11ntl, [!Ulll hwllw1.4wuiwutuwCi llbpnri'1LtwJ'1 
[45, 66): 

Q(ipwgfllt L4LWGwtlnrllwG 11b1.4pmtl UlhfuGntnq.jlwltwCi f1Wf1Ulbfl(! 
Ltwqtlmu l:;(j hwztl'1 wnGbtntl Gbriltw 1.4w1llwGGbpnu.l Lt'111wntln11 
wq.11n111l:ituG'1LtwG Lt tnGLnbumpJmGmll mGbgw6 ubphCiwCibflC!: 'l11wCig 
lfwqll[! hwztlwriLttlmll t (!UU1 mGuihumpJmCimll oq.lllwq.n116tln11 
wp111wrn1wLtwCi Gnpllbpti: 

1wztl'1 wnGhtntl wq.rinlllbjuGjlwlfwlfwG dwulfbuiGbpcf JnLflW
.ewGvmr wztuw111wCiQjl hwllwp wqpbq.wlllGbr'1 pwGwlfn npnzmu bCi 
hblllLJWL pwGw?iL.nlJ.. 
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Q U/2 
nw9 = w--:f) , (5. 12) 

Ofl 

n(ll.llbq' Owz - [! w2tuwlllwGpCib11fl 6wtlwtG t. hw, Ul, W0 " - D. wq.rihqwmjl 
011wLtwG WJ1lllW1lJ1n11.wLtwCimpjnLU[!, hw, tn, D - (j' wztuwuiwpGjl w q rin
lllbtuGflltwltwG dw ulthLn[!: 

ULI.jwuwri4nri wu(lCiw4wqtljl pwGw41:! npn2m tl bu mCimbump1wCi 
lflnpofl hJlllwCi tlrw : Lnr llbpbCiwGbrijl hwllwp oq Lnwqnp6ml'l bCi 
4wLnwLnqCihpfl, LnhqbltwmmCibrifl, LnhL4WJhG LnbjuCinLnq jlw ltwCi p w p
l11hf1'1 mtlJWLlihpQ: 

UztuwLnwGpGbpfl 6w4_wtfl qpw w ztuwLnwCiEw JflG ow tuuml.lGbriC! 
hw24.wri4nLll bG w2tuwuin11.ubpfl pwGwLtC! pwql.lw1.4w uiLtbtn 4. w qpb
q.wU1'1 oq.mwqnr6uwG dwl.lbrfl £!wGw4nt.l: 

=\bnwCiLtwflWJflG LnbfuGntnqjlw4wCi EWJ1lll l:i!l 4wqllbLflU 
hfll.lGwLtwGmu hw2qwp4mu bCi ubphGwLnpwlfuinJ1WJflCi hw lJ.wpwlfwJwGtJ 
4wqtlff OLUmti. tnGLnbuwlfwCi hw2tlwrltGbpQ 1.4wriqbgGbLm hw uwri, 
zwhwq.n116wLtwG 6wjuubpQ (pwgfl wztuwLnwqwp6fl L. ijw nbtwGJmpfl 
tlriw 6wtuubritig) n11n2mll l:iCi wqpbqwmmu Lnflwlfuinpfl 1 dw lltlw 
wztuwLnwG£!nq: Um l.lb6mpJnLCi[! pwdwunul bG hbppwtf1ntuti 1 dw tlqw 
hwl'lwp wrmwrifln11.wLtwGmpJWCi qpw, w4bLwgCimu qwnbtwG1mpfl, 
£!UWGJntpbri'1 wpdbp[! I.. w2tuwLnwt.J.w116[! ' lltiw l{nri w2tuwLnwG.eh 4.riw 
bltnri. 6wtuuhp[!: 1wjUlGp t , np JnLJ1WpWCi!Jmp l.lb,ebGw oq.Lnwq.n(l6mtl b(i 
pwqllwLn t:iuwlf wzjuwuiwCi.eGbpfl I.. UlW(lph(l llzw4wpntjubri fl 
llzwltmp1wG hwllwp: UJ11 1.4w1llwCiGb11mll dwllwJflG zw hwqn116wLtw G 
6wtuubrti oqmwqn116mllu CizwCiwlfwt'1 1.4w11qbgGml.l t hw2t.J.wp4Gbrio· 
wztuwLnwCipjl 1 dwllt.J.w hwllwri owtuubrin llblt wCiq.wlltlw hwzlJ.wriltC! 
oq.mwqnr6mll bCi llbpbGwGbpjl oq.Lnwq.np6UwG pntnr 11t1.4Et:ipmu: 

SCimhumpjwG ~flGwGuwLtwG j1pw4wG 6w fuuhriu mGbGwt m 
hwllwp Lnl:ifuCinLnQ.flw4wG EWJ111l0[1nlll zwhtuqnp6wltwCi 6wtuub(l[! 
JmpwpwCi!JnLfl qn116nqm131wG hwllwr 1.4buip t gm1g LnpqbG w nwG6tiG
wnwCiof1Ci: 

'-LwnbL'1Pfl qpw 6wtuubp£! hwztlwriltmll bu wtlpn11.2 wztuwLnWGEfl 
6wtlwt'1 4.riw [lUUl Gpw 6wtuufl pwGwLtfl L. hwllwtfl ll q(ibpfl : 

'-Lwnbtfl.efl EWGw4f1 [!Gpwgf1Lt UjLWGwt.J.nnuw(i dwllwGwlf , ujlwl{nri 
wztuwlilwCipfl tlflw wq.[lbq.wm'1 6wtuuw6 qwnbtwGJm~ti p w GwltlJ 
O[lnzmll bCi [!ULn qnr6n11. Gnpuhpfl , jlu4 hbnwGlfw11 fl hwllw ri 
llUwCiwqnpl:itflu· [!ULn hwzqwriltGbpjl: 

Uztuwumq md'1 qwp6wtnril'lwG 6wtuub11[! n11n2mll h(i (!Ulll w2tuw
lllwt.J.wp6'1 Gn11tlwLnfltlGhpj1, [!Ulll wqpbqwLnGbriflCi UUjWUWflltn11. tlbtuw
CiflqwmnpGhrifl pwGw4fl l.t nrwltwt.J.npllwCi: 

UnwG~jl(j wztuwlllwlllbuw4Gbpp qbpwpbpnri 6wjuubpo qpw Ggnul 
b(i EW!llllfl hwllWUjWLrlWUtuwG UJnLCiwlfGbpmll: 
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np.QWCi pw(jlf t ubpb(iw[i, WJU.QWCi Wf'll'lJnLUWt.lbtn t Ci{lW UlW(lblfwCi llb6 
owCiriwpbnCiqwompJmG(! muml:wmp1munul: 

UJCi qbu.tpmu, b!lP ub_ebCiwJf1 6wCi11wpbnCiLJ.w6mpJmCiCi wCipwqw
pwfl t, pw19 ll1UtnbunLpJmU(! utnflUJL[w6 llbn.Q t pbrinLll, WUJW Gpw 
lflntuhwtnmgLJ.uwu dwulf btn[! n11n2t1.mu t hbtnL.JWL pwOwllL.mt. 

T. _ A+Au (5.13) 
U1 - 3·0tn. 

nptnbrf T111 - Ci lflntuhwtnmguwCi dwlllfbll10 t. mwp/1. 3 - er hCifl hwllbuw
mmpJwllp Cinn llb.PbCiwifl wztuwtnwCi.Pf1 tltlwlJ.nrti LJ.!lw 6wtuubpf1 
tnGtnbunul[!, fJf1/hw, Q"' -cf Obri1111t.lnri ub2bOw1f1 mwribltwCi 
6wG11wpl:mCil{w6mp1mG[!, hw, A - Ci' Gnp llbpbuwJti hw2tlbli2nwJtiCi 
wpdbp[!, fJf1, Au- er tum.nwG4.w6 tlbRl:iCiwJf1 tlOwgnp11w1f1Ci qtiOIJ, fJ/T. 

Cwhwt.lbtnmpJmGo n1m2nul bCi GbruJ114.nrt ubpbCiwJti utiwl{npti 
w2tuwmwGJ,?f1 t.lriw 2whwqn116w4wo owtuub[llJ hwUWJ'lflbLnt.l WJU 
ubebGwJti wztuwtnwG.Pfl uflwtl.nflfl tfJlW 6wtuub11fl hbtn, n11f1 tfintuwpbCi 
1.41:itn.P t oqll1wqnp6t.lti Cin(l[!, lfwu M:mef1 w2tuwmwGefl l[wpllWlllflnLPJWCi 
6wtuubpf1 hbtn, bpb uf1Cii WJJ'l W21°UWtnWCip[! UbpbCiWJWQl{WO if1 bqb[: 

OtCitulbflUWL llb.QbCiwGbri)l mwpblfwG 6wCipwpl:inCiqw6ntpJmU[! 
llb6 t: UwltwJG IJlCiUlbumpjnLUOLU zwhwqbUl ~LflCif1 WJU ubpbCiwCi, np[! 
hCiwrwtlnr ~tfl0f1 oq1J1wqnp6bt bplfwp dwtlwCiwlf: 

ntCif14.bpUWL ubpbGwGbpp 2whwqbll1nLPJnLU[! Ujbl.11.P t nrn2bL Oi 
pb tlbl.j, WJL pnlnr w2tuwmwCi,pCibpfl hw24.nt.l: 

Uf1GiL. JOl.PW.QWUiJOL!l m.Citnf.bpuwl lib_ebCiwCi [!Cimpbl[!, UjbUlp t 
Gwtuorn.P hw2tlwrlfbl zwhwl[bmmpJnLU(! mCil.llbumpJWU hwuwp: 84.Jwl 
llbQbCiwG llp ll1Cill1bunLpJWU UjWJliWCiUbflnlU 4wrinri t 2whwqblll Lf1UbL. 
f1u4 UJmunllr nf Cwhwl{blllnLpJmu(! ~wtut.{w6 t 2wll1 pwquwqwCi 
UjWJUWUUb!'lpQ' QWUn4_f1 UWljbflbu(ibpf1 lfwnmgl{w69pg, U2WlfWpnLJUbpfl 
wnlfw1mpJmCij1g, wztuwtnwCi.Qubpf1 4wU1Wf1UwG dwlllfbUlCib11j1g, 11w2-
tnbrf1 L. mb11.wt1wubrifl iWlfibrf1g L. wnu: Uq11bqwmCib111l hwllbuwmwLtwG 
zwhwqbtnmpJmun Lfwrbtfl t n11n2bt llttwJCi LfnCilfrbtn tnCimbumpJwG 
u.iw1uwGCibp[! hwzt.lll wnGbtntl: 

fl.wgtinCiwL mpw4tnnpGbpp u llbpbGwCibpf1 (!CitnnmpJm!if1g hbum, 
wCihpwdbzl.11 t !Sf12m u.iLwCiw4.nrbL GpwCig 6wCipwpbnul{w6mp1mu[!: 
tihwrlfb, 2wrn qnn6nf'lnLPJntGGb11 4wnbL'1 t Lfwmwpbl tnGmbunq:>JnlGmu 
bqwo gwGljwgw6 mpwlfmnpCibpnq, uwlfw1u. np1.4buqf1 urnwuwup 
pwpOp tnCitnbuw4wCi gmgwufl2Cibn L. w2tuwrnwCipf1 nnwlt. 1mpw
_ewCivnq1 wztuwlllwCipf1 hwllWfl UjbUlp t [!Glll(lbCi.Q wubGwnwgpnGWL 
llbpbGwUlpwl.jmnnwJtiG wq.pbq.wmn: 

Uq.nbqwmCibpfl uGtnpmpJwCi ctwuwCiwlt u.ibuip t hw2tlf1 wnGbL 
tlb_ebCiwJti hf1uGwlfwG G2wGwlfmpJmG[! L. ll2wlfwpm1uti t12wlttlwG 
[!li'lmCil{wa lllbtuuntnq.pwCibptlCi m wqrintnbl"uCifl4wJtiG hwuwu.iwUlwu
tuwGnri w2tuwmwCip1l L.iwmwritlwO hGwpwlf.nrimpJmCi[!: Uqpbq.wmo 
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111tn.nE t w111whml.ti 1.11Ci1.11buw4wCi pwri<'lri gmgwuti2ub11' w111.11wr111nrtw
l.jwCimp1mCi, w2tuw1.11wCiEh iltiwLl.nJlti Ll.riw w2tuwmwGEti L. GJmpwl.jwCi 
ilti2ngCibJ1h CiLl.wqwq.m1Ci 6wtuubri: nLUmti, wq.11bq.w1.11Cih(1[!, nrinGgml. 
l.fwflblh t l.fwtnwribl WJU l.jwil WJCi w2tuw1.11wCiE[! ilhL.CinLJG nriwl.fnLI.. 
111btnE t hwilw11J14bCi [!Utn mGmbuwl.jwG gmgwGti2Gbf1ti: UJ'l Ci111wtnwl.fnLI. 
[!Ur\hWCinL(1 pCinLJPP pnln(1 wztuwmwCiECib(1[} 111btnE t Q.JlWCigbl wnwCi<'ltJO 
wrumuwl.jmil, nrimbrt JnLl1WEWCi~mri wq.ribq.wmjl hwliwri gmJg UJhtnE t 
lllWl w111.11w1111nrtwl.fwCimpJmCi[}, Ll.wnbLWCiJmpp 6wtuu[! L. 
2whwq.n116wl.jwCi owtuubriu: 

ubJlEL.mil pbJlLl.nLil b(j WJ'l gmgwCitizubritJ hwzLl.w11l.fGb11tJ 
brt w Ciwl.f uhriu: 

5.5. UbpbtiWU1f1Wftumf1WJ/lfi wq[1bqwU7tibf1fl 2whwqn[7owftwu 
owfuub[1/1 nf1n2mt5[! qf1w:Pflftwftwti bl]wtiwftnt/ 

UbEbCiwmriwl.fmnrwJhCi wq.pbq.wtnCibriti (USU) q.Ciwhw1.11liwu 
hhtlCiwl.jwG lwt.flwliti2libflh PLl.hCi t 11wuL1.mil CinwGg 2whwq.n116ilwG 
tnb)tJCijll.jwm Om buw l.jwCi w fl'lJnLCiwL1.b1.11mpJnLli[!: 

Sbuwl.jWJ1Wl1 2whwqnp6wl.jwG owtuubJlti PWrtW!lfl'1lubJ1ti hwilw
hWJ1WphJ1Wl.jgmpjmCiCi wl.jCiwnm Cibnl.fwJwgGbLm CiUjwmw4nLI. libJl 
l.fnrtlihg li2wl.fLl.bl t Onunq.11wu (Gl.j. 5.6), n11ti LtwnmgLl.w6QWJ\'ICi utubliwCi 
hhilCil{w6 t hhllCiwl.jwG pwCiwC'lL.ti l{Jlw. 

11 == A + P + r + X + 3 fJf1/d, 
nptnbrt' A - Ci lllJlWl.ttnnpti L. q.JmrtllbpbCiwJ'1 wlinJltnjlqwgjlwJti hwmLtw
gmulibflli bli, P -Ci' LtwUJtitnwl m [!Cipwgtilt OnJlnq.nulCibflti L. tnbtuuti
l.fwl.f wCi u111wuwp4mllCib(1tJ hw1.114wgmuCibfl[}, r- Ci' Lj_wnblWU)mptJ L. 
JmrtilwG CiJmpbJlh wJldbp[!, X -u· lllflWl.fmnpti L. q.JmrtllbpbCiwJti 
UjWhUjWCiUWCi 6wtuub11[!. 3- Ci' ubtuwutiqwmn11ub11ti wztuw1.11wt.!wf1Cl[}: 

Lnunq.riwliti i.lbriL.ti C'lwtu ewnn1111wliwumli wpugtiuCibn\'l 
wnwum~ti Ll.Jlw CizwCiwl.fLl.w6 bu tnJ1wl.ftnnflub11'1 L. qJmrtlibpbCiwubJlti 
tlb6w6wtu q.Ciwgmgwl.fw1tiu (Lio) L. hw2L1.b42nwJtiCi (Up) q.Ob11u: =!wJ1.11Citi 
t, nJl UP =aUo, nfltnbrt a q.np6wl.jjlg[! hwzLl.ti t wnumil Lflntuw11J1ilwG, 
wnwpliwCi m tlUJl.llWl.jWJ1Wf1tlwO 6wtuubf1[!, tiul.f UlllwgtJnCiwri w2tuw1.11nrt 
ilbpbuwubrti hWUWJl' GwL. u1wgmg'1l UjnLpbf1'1 C'ltmp pbflliWG m 
ilnGtnwctliwCi 4.JlW owtuul::iriu: Un4.nJ1WPWJ1, POlnJl mbuwLtti libpbCiwubpti 
hwliUJfl, wul.fwtu Uflwutig, 111whwu24.mli t linumwctnLli, pb "l· WJ'l 
q.nJ16WltgtJ WJ10bJ;10 [!U'lnLCi4_mu t' a= 1, 19 .. 1,20: 

UJ'l CimJCi pwnnJ111wtlwunuJ wCigl.jwgLj_wo bG CiwnwqwJpGbfl, 
nrnGp WJltnwhwJtnmli bG tnrwLttnnplibJlti L. ilJmu tlbEbCiwCibJlti 
wlinJll.lljlqwgtiwJti. hlilUJbu GwL. CinJlnq.ilwCi m tnbtuutil.fwLtwli u111wuwJ1-
l.jmliGbJ1\'l hw1.11l.jwgmuCibJ1[}: 'l-rwug LflnLflntumpJwCi uwhllwCiCibpG 
[!ul)mGi.lw6 bG q.nJ16nrt Gn11liwtnhi.lCib11ti hjlliwCi t.l11w: OJ111tiuwtnjl Rin 
wnwCigpti Ll.Jlw pbJlLl.wo bCi QCi11hwCimJ1 lllW!lbl.fwCi hwtnl.jwgmtlGbJl[!: 
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4.bJlL.ti w2 pwnnr11wliwumli lllUJJlLl.w6 ClwnwqwJpGbJ1G WJltnWhWJl.llmli 
bCi lllJ1Wl.ftnnJ1Cib11h L. q.JmrtllbpbGwGbfljl lllWJlbl.fwG pbnGLl.w6mpJmCi[! 
ctwlib11nt1.: 'l-11wCig oq.CimpJwlip hw2t1.w114mliGb11ni.l nJ1n2mli bGp 
ctwliwJhCi 6wtuubf1[!, nJlnCip pbJ1l{W6 bG OB wpugjluGb11'1 wnwugpjl i.lJlw: 
=iw2L1.wJ14WJhG pwCiwClL.bJl[! pb11L1.wo bG G4wJ1ti Ll.rw: U111wuwf1l.fnrt 
wCi<'IOwl.jwqilti ctwilwJtiG w2tuwmwLl.wJ1C'lCi 0Ci11mGmli bGp l.fwtuLl.w6 
uwl.jwgmgw4w1tiCi l.jWJ1ct'19. uwn c+nr6nrt 'lJlnLJPWlwLflti: =iw1wumwCijl 
=iwu11w111bmmpJmCimll uwhliwutl.w6 Gn11liwmtii.J.Gb11mli 5-Jl'l 4WJ1q\'l 
mpwl.jmnJljlumjl ctwliwJtiCi w2tuwmwi.tw11<'lu hwLl.wuwri t 547 'lJ1Wliti: 

JSO 

JU 

"" f~~~::;;;;~:;;;~~ "4 .. 
~~~~~ .. "··"" ' ·---· 

jpa...w./aa JOOO 1.llJD ODO 

Parir:••""'W ""•IJ.111' 

U. •A• P_<tK"'r"J 
A•~. p.~. 

f(JO·lr llJIJ ·Ir 

~;*, r::!iN"',.~ ...... u., 

U•~ 1pa...u/1a. 

ul/. 5.6. Ut;pb0wlf1(1Wl/Ulflf1WJ/1U wqµt;qwlfl/1 2whwqnµawqwu 
owfuu0f1/1 qµw.fJ/11/wljwO hw2l/wµljuwO Onunqµwu: 

4.wnbLWUJnLPti L. EUWJmrtbJlti ctwliWJ\'IU w11ctbp[! hw2i.lw11l.fmli bGp 
hblllL.JWL pwGwC'lL.nLI.' 

r= Nw,,,,aNLlhq fJ[7ld, (5. 14) 

n11mbrt' Nw,,11 -[! mriwl.fmnJ1WJhCi 2w11cttilh WJl'lJmCiwi.lbm hqnrimpJmGG t, 
~.met, aN -n· 2wJ1cttill'i hqn11m1>JWG oq.mwq.n11MwCi q.n(16Wlt'19G (np[! 
11w2tnw1tiG w2tuwtnwu11Gb11'1 hUJtlWfl [!G'lmGLl.mu t aN == 0,8, 1.1111wl.jllln
JlWJtiliti hwUWJl' aN = 0,5): 4.UJnbLWQUWUJnLPbJ1'1 ctwliwJtiG 6wtuubf1[! 
c+nw.'.J>jll.fn11bCi n11n2mli blip 00' L. 00" uwG11wc+6wJtiG Clwnwc+WJpCibpjl 
oq.Cimp1wup: 00' Clwnwq.WJP[} hwtlw111wmwutuwCimli t WJU 11b111ptiG. 
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bpp lnf1W4ll1nf1WJflG 2w11dfl!ti hqnpmpJwG oqlnwqnp6llw(i wulJlfl6wGcf 
aN = 0,5 (LllflW4lnnflWJflG w2tuwll1wCigGbp), tiu4 00" 6wnwqWJPO hwuw
UjWlJlwufl.lwGmu t a.N = 0,8 ('lW2lJ1Wjfl(j wzfl.lwlllw(ip(ibp): 

CG11mGbtn4. 4_wnbtWCiJmpfl hwllwttir qflGo' Llh = qG, npll1brf G - Ci 
llb4 4titnqpwll 4.wnbtWCiJmpp (11flqbtWJflG 4_wnbtWGJmpfl) wpdbg(i t. 
G=110 J]f1/ftq, q - (i' 6zm4.w6 qnp6w4flg, np[! hw24.ti t wnCimll j;!UW
CiJmpbflfl wpdbp[!, 1WJWUll1WCifl hwppw4.WJf1WJtiG qnlllm UjWJUWCiCib
flnLU 0Ci11mG4_mll t q = 1,21: UJ'l 'lbUjpmll Ul.11Wg4_mll t Llh= 133, 1 1Jf1/ftq: 

4.wnbtWEUWCiJmpbpfl wpdbI?[! n11n2btm hwllwp pw4_w4wG t 
flllwCiwt lnf1W4ll1nf1WJflG 2w11ctti!ti Wfl'lJnLCiw4_blll hqnpmpJmCio (w2 
uwCi1111w4): Gwpdfl!ti Wfl'lJmCiw4_blll hqnpmpJWCi[! hwllwUjwlJlwutuwlinrt 
hnppqnGw4wCi odwCi11w4 llwCipwq6p L.. oo· 4wll 00" 6wnwqwJpfl 
hwlllllwCi 4blnfl wpugfluo 4hwllwUjwlnwutuwCip npnCibtfl gmgwCitiztiCi: 
'Lbppl..mll pbp4_w6 opf1Ciw4mll MT3-80 1Il(1W4lnnf1ti 'lbUjj;!mll dwllwJtiG 
6wtuun 4wqllmll t 1437,48 1Jf1/d (npn2llw(i [!CipwgEo· [!Ul.11 kfr 
llwGpwq6fl): [IUl.11 qn116n11 Gnpllwl.11p4_Gbpfl lJlbtuGti4wJti UjWhUjwCillwG 
6wtuubf1[1 hw4_wuwp bCi. lJ1(1W41Ilnpp hwllwp hw24.b42nwJtiG wpdbpfl 
0,59%, qJmrtllbpbCiwJti hwuwp· 0,3%: 

U2 Cibppl..p pwnn1111wllwumll Cihp4wJwg4_w6 t zwhwqnp6w4wG 
6wtuubpfl wnwCi~flG pw11w1111wllwubpfl n11n2llwCi qrw~ti4w4wG 
oCipwgpo: ~wtu Cibppl..fl j;!wnn1111wllwumll dwllwJflCi WfllllW'lfl"'lw4w
CimpJWCi 6wnwqwJpCibpfl oqCimpJwllp 4wlnwp4_mll t wqpbqwl.11'1 
qmllWflWJflG dwllwJflCi 6wtuubpflg wCigmllo hh4lnWf1WJflCifl: 

'Lbp.gl..mll pt:;p4_mll t t:;p4m pwqwJflCi llbebCiwGbpfl (wllwpwCill1fl 
llwGp ubpllbpfl gwCieti hwllwp Ujfln~. q_q_um11w11JwCifl 4nrtllflg 
llzw44_w6 Cinp gwGfl! Wl.J.jW(1WlJ1Cil::;pn4_ uwp.gw4_np4_w6) 2whwqnp6w4wCi 
OWtuUbflfl hwz4_wp4fl 0(1pCiw4: npUjbU pwqWJflCi llbpb(iw t hWCi'lbU 
qwttiu 4.bg 2w11ewGti lJ1Wflphpw4n4. KPH-4,26 4mtln'14.wll1np
pmuwuG'1rn 70 uu uti22wpbpn4_ L.. !OflU 2Wfl£?WCifl lJ1Wflpbpw4n4. COH-
2,8A pwCi2wpwCingwJf1Ci zwppwgwG[! CimJG llfl22wppbpn4_: Uqphqw
lnw4_npllwCi hwllwfl [!Cilnp4_bt t 1,4 lnmd QWf12WJflCi 11wuti w(ip4_w4_np 
MT3-80 1Ilf1W4lnnpo: Urumuw4 5.3-mll pt:;p4_w6 bCi Ci24.w6 lnhtu
Ci'14w4wCi uti2ngCil::;pfl zwhwqnp6w4wCi 6wtuuhp[! hw24.w114btm 
wCihpwdhzl.11 btw4hll1wJtiCi 1114.JwtCihpo: 

qpw~'14w4wCi hw24_wp4Gt:;p(i u4umll hCie l.11f1W4lnnpfl 
hw24.b42nwJflCi wpdbp(I npnzbtn4_: Opf1Gw4htti hw24.w114ti hwuwp 
4_t:;pgCinLll bCip COH-2,8A 2wppwgwCin4. bp411n1111 pwqwJ'1Ci 111wpphpw4p 
wqpbqwl.11(1: ~wtu 4.bpt..ti ewnn1111wllwumll wpugfluGb11'1 wnwGgeti 4.rw 
Ci2mll bGe lnf1W4lnnf1ti qGwgmgw4wJ'1Ci wpdbeo· Lio= 2390000 IJ/1 (a 
4bln) L.. 4wnmgmlln4. UIIlWGmll l::;Cip lnf1W41Ilnf1'1 hwz4.b4znwJ'1Ci wpdhp[! 
(c 4bln): abcdefA llwCipwq6bpn4. gmrn t lnf14.W6 lnf1W4lnnf1ti 
wllnplnflqwgflwJti wpctbeti hw24.w114'1 oCipwgen: Pwgti hw24.b42nwJtiCi 
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wpdhetJg, wpwGemll npnzmll t:;Gp nG11hwGm11 ll1Wflh4wG wllnrl.1111-
qwgtiwJti hwln4wgmuGbf1[1 (e 4bll1): 1wllwCillwGnrbG n11n2mll bGe 
llCiwgw6 2whwqnp6w4wG 6wtuuhpo OB wpugpuGt:;pp wnwGge'1 4.11w : 
UJ'l 'lbl.J.jgmll WJ'l wnwGgeti 4.11w ul.11wCimll t:;Ge [!Ul.11 ll1f1W4ll1nf1ti A, P, r. 
3 6wtuuh110: 

liflJnLUW{/ 5.3 

Utlwf1wum/1 gwupf1 wqf1bqwmubf7/7 2whwqnf1ow{/wu ow/uubf7/1 
hw2t/w{1[/tlwu b[ W{/bV1WJ/7U II11/JW[ ub{1[J 

Swnwihri 
Uqrihqwl11h ~wqll[! 

Smgwuhzubnh wuqwGmll[! L.. uzwGw- UlflW4-
4nLll11hqW 

l!lflW4- 2wripw-!WlfillwG llhwttnnt:! 4mll[! l!ln[l mnri-pmu111 
l!lnn gwG 

urih} 
Uwl.Jrih7n MT3-80 KPH-4,26 MT3-80 COH-2,8A 
UrirumGwqbl!l hqnrimpJnLG[!, 

Nwen 75 
~.md 

- 75 -

QGwamawuw1h(i wndbon, nn Uo 2390000 213000 2390000 185000 
'lwzqh42nwJhri wndbp[! 

u" 2868000 255600 2868000 222000 (a= 1,2 nbwomlll, nn 
Swnb~wu owri(lwpbnuqw- t..mn1 1350 1350 
6m91mri[1, d t.,o 200'(75) 75 
Ulln(llllhqwghWJh hwl114W- a, 

20,0 20,0 anulGbnh unnlln, % a 14,2 14,2 
lin11nqllwu t.. l11bfurih4w4wG r, 13 u~wuw114mllCib11h hwl114W- ( 

13 
9 3 anulGbnh unnlln, % 

UbpbGwub11h ~wh~wGllwG 
u 0,59 0,3 0,59 0,3 

hwuil.JwamllGbnh unnlln, % 
CGncinl.Jllwu 1w1Cims1mun, ll B - 4,2 - 2,8 
UztuwmwGpwJhCi w11wqm-

Vwz 6,5 6,5 6,5 6,5 
&JmCin, ull/d 
ctwllwJhLI W(llllWfl(lnriw4w-
GmpJnLU[!, hw/d 
hwnJwn1.Jw1hCi Wn - 2,73 - 1,82 
2whwqn116w4wG (b(lp hb(lpw-
lflntuh dwllwCiw4h oqm. 
annowllhan hwtlwuwn t 0,8) w - 2, 18 - 1,45 
Uq(lbqwmh lllW(lb4wCi W(llllW-
nnnnwl.JwGm&mLun, hw w., - 163,5 - 108,7 

qpw~ti4w4wG hw24.w114ti hwllwp WJ'l wpdbQCibfl[I 11Cimll bCiQ 
Ciwt.. 01111tiGwlJ1Cibpp OUo wnwGgeti LJ.pw: qpw~p4w4wG qnulwpllw(i 
[!Gpwgen gmrn t ll1f14.w6 pghmntz llwGrwq6t:;pn4_: UJuUjflun4.. z 4hll1[! 
9nLJ9 t ll1WlflU A, P, f, 3 ll1::;6mpjmCiCibpfl qmUWfl(I: 'ld4_wp !t hwllnq4_bt, 
np tirbCig ijlne11 lll::;6mpJmCiCibfll1 UjWln6wnn4_ nrn2 6wtuut:;p (npnGg 
qpw~ti4npb(i hCiwpw4_np !tr gnljg ll1WL) WJUll1hrt !l::;(j UlJll::;L: nLUlJlfl, 
hwllwullwunpbG WJ'l 6wtuuhpti qmllwro. 4nfi4flhll1 X (UjWhUjwGllwu), 
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[!UUl U1!1W4Ulnrip. A, P, X, [!UUl qJmrilibpbuwJp ([!ul'].hwumri qmliwriu 
530,501'].!1.), wllbLwgumli bu2 briw6 qmliwripu (z 4blll) Li uUlwumli 
[!UU111Llw6 USU-p zwhwqnri6w4wu 6wfuubrip [!Ul'].hwumri qmliwriu· 
3126,06 IJ/1 (r 4blll): Uiumhblllli 4blll[! pbp odwu11w4 q6nll 
Ulbriwt.flntumli bup 01111pCiwlllub11p OUo wnwCigpp Llriw: ~wUlliwu V 
4blllpg lllwCimli bup hn11rqnuw4wu qp6 liru!li W3= 1,45 hwld tSwnw
qwJpr hbUl u 4bU1mli hwUltlbl[!, nrilllbrirg r2bgumli bup mririwhwjwg 
wpugpuubrir wnwugppu Li s 4blllmli ulllwumli lib4 hb4lllwrir hwzllwri-
4nll zwhwqnri6w4wu 6wfuubrir qmliwriu· 

U=!!JL=
3126

,0
6 

=2155,9 1Jf7/hw: (5.15) 
W3 1,45 

Urynwwq 5.4 

Ut1W{1WUU1/1 gwupfl Wq[1bqwwub{1/12whwqn(10WL/Wu awfuub{1/1 
hw2t/wf1L/tlwu Wf1fJJmupubf1l! 

Uqpbqwuin 4wqli[! 

Sntgwu~2ub11 MT3-80+ MT3-80+ 
KPH-4.25 COH-2,8A 

Spw4uinpnuuin ctwliwinG w2tuwuiwlJ.w11eiC! (V 4wpqn). n11 457 457 

Ulinpuinqwgnwin hwui4wgmliCibp[!, n11tct. 
uipw4uinpn hwliwp 424,88 424,88 
nmLnlibobCiw1h hwliwn 181,48 429,32 

unpnqtlwCi L. uibtuCin4w4wCi UUjWUWf14mliCibpn 
hwui4wgmliCibp[!, np/ct. 

uipw4uinpn hwliwp 276,17 276,17 
n1mnlibobCiw1h hwliwn 115,02 88,8 

'-lWllbLWCiJmpn L. f>UWJnLflbfln wpctbp[!, ijp/ct 1437,48 1437,48 

Uqpbqwuin 1.4whUJWCiliwCi Owtuubp[!, n11tct. 
uipw4uin11n hwliwp 12,53 12,53 
a1nLnlibi:ibCiw1h hwliwn 3,83 8,88 

Uqpbqwuin ctwliwJnCi zwhwqnp0w4wCi Owtuubpn qmliwp[!, 2908,39 3126,06 
nn/ct 
ctwliwinG wpuiwnflnflw4wCinLpJnLCi[! (zwhwqnpOw4wCi), 2,18 1,45 
hw/ct 

Sbuw4wpwp 4w1.4nuiwl CibpnpnLliCibp[!, np/hw 1560,75 3506,51 

4w1.4nuiwL CibpnpmliCibpn w11n1mCiwlJ.buimp1wG 0,20 0,20 
nnnowlthan 

Pbplj_wo owtuubp[!, nfl/d 3220,54 3827,36 

Unw2nG wqpbqwuin oquiwqnpOliwCi wpnJmGwlJ.buimpJmCi[!. 
[!uui pl:iplJ.wo owtuubpn. n11thw 606,82 -
nuui wanbawlllh lllwnbltwG wnuiwnnnnwliwGme1wG 3325,21 -

Cwhwqnp6w4wu 6wfuubrir wuwLplllp4 hwzllwr4ubpp wr11imu2-
ub11u pbrillw6 bu Wl'lJnLUW4 5.4-mli: UjUUlbri pbrillw6 bu uwli wnw2ru 
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wqpbqwlllp Ulbuw4wriwr 4wll.jpLnWL ubri'lrimliubrir. pbritlw6 6wtuubpr 
1.i U1UU1buw4wu wril'J.Jmuwttbmmpiwu gmgwurzubrir hwlibliwlllmp1muu 
t;p4pnpl'].p hbUl: 

Pbrillw6 u1mpb11u hwumwUlmli bu libpbuwmriw4Ulnriwiru wqpb
qwlllp zwhwqnri6w4wu 6wfuub11p UlW!lPbpp lip2Li qriw~p4w4wu 
t.flntuw11w11Cl 4wll.jp huwriwtlnpmp1wu uwhliwumliu: 

nLUmliuwurrllnri Ulwriribrr ptlwiru uzwuw4mp1muub11r lir21.i 
u4wlllbLP pwqliwqwumpJWU wn4WJnLPJnLU[! uzwuw4wtrnribu 
qdtlwrwgumli t pntnri wuhriwdbzlll lib6mpimuubrir [!ul'].qp4mliu lib4 
unlinqriwlimli: 

uztlw6 fun![!Ul'].nUlubri[! hwripwhwpbLnL hwliwri Ull.jWU1W4w
hwriliwri t 4wlllwribL wwgmgr! mumliuwurrimpimuubp unri. wllbLr 
4WU1WPJWL libpn11w4wu hwpgbpp zm112: 'lriwug Llb11wpb11JWL Ujmpbriu 
pbrillmli bu hw2n11'l UjWllwqriw.1>mli: 

5 6. YlipMWU7f7Wl/U7nf7w1/1u WQf7liQWU7Ul:if7/1 2whwqn{70w/jwu 
gmgwuf12ulif7/1 Li. OU/U7/1tlw1 qwqtl/1 hw2lfwf7f/tlwu 
Q{7WjJWWUWf/1U7/1[/ lil]WUW[/Ulif7[! 

Ubpbuwlllriw4Ulnriwiru wqribqwlllubrir hwliwwliwu hwzttwr4-
Cibriu 4WU1W!lbLpU uwtun1111 UjW!1Wqriw-1>mli pbrillw6 Ujmpbp[! gmjg 
Ultlbgpu, np, rrinp, Ull.jWU1w4whw11liw11 t oqlllllbL qriw~wwuWLPlllP4 
triwuw4nll 4wnmgllw6 unlinqriwliubppg: 

UU1nrili pbrillmli bu hwJUlUp briwuw4utrinll [41, 87, 163] libp 
4nrilirg 4wnmgttw6 lip 2wur Ulpll.jp4 unlinqpwliubp, n11nu2 oqmw4wr 
4wrinri bu trubL libpbuwmriw4llln11w1ru wqpbqwUlubpp OUjlllpliwL 
4wqlip m zwhwqnp6w4wu gmgwurzubrir hwzttwr4liwu Li 
uurihwupwUjbu 4wrinri bu libpn11w4wu gmgmliutri trubL gwu4wgw6 
wqritqwlllp hwliwri unri unlinqriwliubp 4wnmgbtm hwliwp: 

5. 6. 1. Uq{7liqwU7ulif7/1 Qf7w.:Pwwuw1/1U7/11/ hw2lfwf71/l! 
<./. u.Pnf U7/1uu/jm lil]Wuw/jnlf 

U1u briwuw4u huwriwlln11mp1mu t mwtru pntnri Ulbuw4r hnriw-
6w64trr. pbpntpjnLUUbpp nL tlb!lbLQUO!lP l.i U1pW4Uln!lp wlibUWZWUl 
oqU1wqnp6Llnri t.flntuwugmliutrir hwliwri npnzbL wqpbqwUlp zwpdliwu 
wzfuwlllwCi2w1ru LWLlwqmJu wpwqmpJnLU[!, nru 4wUjwhnllr U1bfuun
Lnqrw4wu qnp6[!upwgp UjWhwu2Llnri nriw4u Li Ltwnbtr2r uttwqwqmju 
dwliw1ru 6wtuuu wzfuwU1wu2w1ru m UjW!lWUj uupwgpp dwliwuw4, 
PCi!UjbU uwli' hbUlwqw hwzllwri4Gbpp oqumpjwlip wqpbqwmp 
wpmw11rnriw4wump1muu Li Llwnbtr2r hb4U1wpw1ru 6wtuuu [41] 

unlinqpwlip 4wnmgliwu hwliwri wuhriwdbzUl bu hbUlliJWL btw4b
UlWJpU tnllJWLUb!l[!, Ln!1W4tnnrip zwridr!P wriwqmpjwu pumpwqpp[! 
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ul/. 5.T. Uq{10QWIJ1/1 [/wqll/1 hw2'/Wf11/UWU unllnq{JWU {!UIJI 

<J. u. Pn1 mfluul;m: 

tmtlnqpwlljl wnw2'1Ci QWnnr~wtlwumu Ulf1t.J.mtl bCi 2w11cttii'1 
wpwqmpJwCi pCimpwqpwljwCi 4nrbr1:!' Liwtul{w6 6CiljwaL. Ltiubnti 
UJUlllltlwCi hw6wtumpJmCitig: =ibp~wljwCi hwzt.J.wpljCibpti hwtlwp 
ljwnmgt.J.mtl bCi 1l4Ulllln1'1 tlntlbCitnp' Me=f(n) (; t.J.wnhL'1R'1 dwtlwjj1Ci 
6wtuuti· G,rf(n) ljnpbpcr 

'llUlUlnri tlntlblilllj1 ljnpbp[! ht11mwljwCi nbcttiumtl ljwnmgt.J.mtl bCi 
Me= Memax L. Me=O uwhtlwCiCibpmu: 

oCiljw<'IL. L'1ubnjl 1l4UlUltlwCi hwl51Utump1mlio 'lf14.mtl t ljno11'l'1CiwUl
Cibpp wnwugQj1g w2· hj1tluwljwCi nt~ptlj1 nm;n (Memax 'lb!l4Qmtl) tl'1Ci!L. 
nmax uwhtlwCiubpmtl: 'llUlUlUWU hw6wtumpjWu qpnJwljwu ljbUl[! WJU 
l)b114Qmtl [!uljumtl t q6wqpj1 awtu 4nl'\Unltl: 

<I>npawpljmuubpj1 Lm.1.JwLubppg uti2wulj1w1 nbctj1tlCibpj1 pwgwljw
JnLPJWCi 11b114Qmtl wuhpwctbzlll t flf1Wup hwzt.J.wplJbL P.u. UuumCin4uljm 
pwCiwaL.mr 

n~ = nH -A(nm" -n~,ax ), (5. 16) 
npUlbrf nw[! 6uljwali L'1Ubnj1 1l4UllllUW~ unuj1uw1 hw6wtumpjmuu t, µ-u· 
lflnp<'ICiwljwCi qnp6wljtig (1,02-1,09), nmaxif 2wrct'1!'1 6CiljwaL. Ltiubnj1 
wnwl{bLwqmJu 114LnnLUlwpl{bp[! t!wDbL'1R'1 lf1'1t! uwLnwljwpwptlwu 
l)b114Qmu, n'max- cf wnwl{bLwqmJu UilllUluwu hwtSwtumpJmCio Ulf14w6 
Ull.IJWL uti2wCiljJWL nbcttiuti hwuwp OUUI 4wpqwl{nrtiiti : 

Uj12wCiljJwL nbctj1uub110 4wnnLgt.J.mtl bu hbLnL.JWL ljbp114' 
hjluuwljwCi Me ljnpp ljbUlbpjlg, npn~p uwu2111wpnt.J. hwtlw114wlllwu
tuwumu bu nH ljwu n'H -tiu L. WJLu, U1wumu bup q6bp tl'1Ciili n'max ljwtl 
n''max ljbUlbf1[! (wpugjluCibpjl wnwugpp ~pw): 

'4wnbL'1e'1 6wtuujl uj12wu{j1w1 nbctj1uubpp ljwnmgtlwu hwtlwp 
Gt/min ljbUl[! (nmax -'1 'lb1l4QnLU) utiwgunLu bup Gt/max 4blllj1 (n°min -ti 
l)bUJemu) hblll wnw2tiu ewnn11riwowujl uwhUwuCibpmu: U1CimhbUlL. 
n'max ljwu n''max ljbUlbptig UlWumu tGp mririwatiq uwupwq6bp utJCiiL. 
l{wnbL'1R'1 6wtuuti tlwlipwqj16o: 

ULnwgt.J.w6 1.jbUlbf1[! ujlwgum~ t Gp Gt/ - ti hpuuwljwu 1.jnpj1 1.jblllbpj1 
hbUl hwuw114wlllwutuwCi nH 4wu n'H L. WJLCi: '4b112tiu q6bpo 
ljWf1UlWgnLbCi l{wnbL'1R'1 ctwtlwJtiu 6wtuuti uj12wulJJWL nbctj1tlubp[!: 

ununqpwuti Inf1pn1111 ewnnr'lw~wumu ljwnmgl{mtl t Pz=f(M,,) 
4wtuqw6mp1muu· 2n2nlflnri nLd[! (P2) 41lltul{w6 2wncttii'1 U4llllflnrt untlbCi
Lnj1g (M,,) pn1n11 lflntuwCignLuubnti hwtlwp: 

uwtuw114bu Mt1max L. Me11 ljbtnb~~g wugljwgunul bCiQ Cintlnqpwtlj1 
In1111n111) ewnnpl)wtlwu wpugjluubrti UJDwugpjlu qnlqwhbn q6bp, utiCiiL. 
j1pbCig uwhuwCiwlflwljnri pbnul{w6mpJwu qnUlj1Cibpn: 

P1 - ti Ci2wCiwljmp1mCiub110 nrn2m~ bCip hbuit;iwL pwCiwaL.nt.J.' 
P2 =0)59N.oi1J117/ nHrwc l/l.J, (5.17) 

npuibrf i,,,- (j Ulf1WCiUUj1Uj"IWjj1 LtJntuwlignLtlCibpj1 pnl{[j t , t/tl - [!' Ulf1WCiU
Uj1Uj1Wjj1 tlbtuwCij11.jwljwCi o.q.q.-(!, wu~qwl{np 111pwljLnnpub11'1 hwuwp 
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17 11 =0,91-0,92, pppmpwLl.nri uipw4uinpCibpp hwllwri· 17 11 = 0,86-0,88, nw[!· 
2w11dP!P 6Ci4w0u 1rubnp CinllpCiwL uimmuiwptlbpp hwtSwtumpJmCi[!, 
rw .. -G· uiwCinrt wCipLtp 4wll wumriwCipLl.p 2wnwL1.prt[!, MT3-80 mriw4mnrir 
hwllW[l. 

rwe=r0 +LJh11 t1, (5.18) 

npUlbrt' r0 -Ci llbtnwriw4wCi wCiLl.wqnmm 2wwnL1.prtCi t, r0 = 0,483 t1, ~ - (j' 

11nrir Ciuuibgl!wG qnp6w4pg(!, ~= 0,75-0,8, h,,-u· 11nrir pwpOpmpJnLCi[!: 
1wllwUJWUlwutuwCi wpdbQCibp[! uibriw1111bLnLl (5.17) pwCiwOup 

llb2. 4uuiwCiwGQ P1 -p ptlwJpCi llb6mpJntCiCibp[!: 
UnwLl.bLwqmJCi 4gllwCi ntd[!' 

Pl/max = µGl/9 l;u, (5.19) 

npUlbrt' G"
9
- Ci mriw4mnpp 4gn1111awCi 42rnu t, 4u, npCi [!Ci4Cimll t uiwunri 

llbtuwCipql!Cibpp Llriw. pppmriwLtnri u wCipLtwtlnri (4x4) mriw4mnpCibpp 
hWOW[l hwLl.WUW[l t U[lWUQ UlPLI. qwCiqLl.w6pCi, pu4 (4x2) U1[1W4mnp(ibpp 
hwllwri· 111rll qwCiqLl.w6p 0,6-0,8 llwupCi, µ -u· llbtuwupqllp u hnrip 

4gl!wCi qnp6w4P9C! (llbp 11bUJQmll' gwCiQpCi Ciwtuwuiwmpwumtlw6 
'lW2UlP hwllw(l µ = 0,5-0,7): 

Memax -p 'lbUjQnLll P1- P hw2tlw1144w6 wpdbQCibp[! uibrtW'lflnLO 
bGR Cinl!nqpwllp tlrw u P1; 4bmbp[! llpwgCimll 4nop11pCiwuiCibpp 
wnwCigQCibpp u4qpCiw4bmpCi: 

Ptimax - p wpdbQCibp[! mbriw11pmll bCiQ 4nop11puwuiCibpp wnwCigQ
Cibpp u4qppg Owtu, P1-P UWU'lrtW4P tlpw, WJCimhbuiu Ptimax Owtu 
L1.b112Ciw4wCi 4bmpg uiwCimll bCiQ mririwhWJWQ, np(! uwhllwCiwitJw4mll t 
b114rn1111 QWOOfl'lWOWU(!: 

Ubp l'}bUjQnLll Ptimax-D. llb6 t P1 -pg, npCi WUjWhntlmll t UlflW4mnpp 
4gllwG hwm4mpJmCiCibp[! pnLnfl itintuwugml!Cibpp hwllwp: 

P
1 

=/(Me) q6bpp wCig4wgCibLnLQ hbuin, wpugpuCibpp wnwCigQpCi 
qmqwhbn, MeH q6pg CibpQu, npn2w4r hbnwtlnrimPJWCi tlpw mwCimll 
bGQ qp6, np[! uwhllwCiwitJw4mll t uimmnri llnllbCiuip oqmwqnp6mll[! 
6wCipwpbnCitlw6mpjwCi llb6 mwuiwCiml!Cibpp 'lbUJQmll: UJ'l hbnwttn
[lnLPJnLU(! hwLtwuwp t. 

MeH - MeH(11= MeH(1-(11}, (5.20) 
n(ltnbrt' (11 -Ci 2wrdP!P PnLJLWUlflbLP 6wCipwpbnCitlw6mpJwCi qnp6w4pgCi 
t [!UUl UjUlUlOl'l llnllbCiUlp, 

Meu/1p 0,97K2 i; = -- = . (5.21) 
MeH 1+<5n/2 

nrll.nbrf <5R - [! qJmriwuiCiuibuw4wCi llbQbCiwCibrip QWfl2WJpCi 'lPllW'lflnL
pJWU wCihwLl.WUWflW!WitJntpjWU wuuiptSwCip WfldbQCi t, <5R = 0, 1 - 0,4, 
KrMema/MeH - If 2w11dP!P hw11aw11L1.w6mpJWU qn116w4pg[!, K2 =1, 1-1,2 
11pqbLWJpCi 2wfldP!Cibflp hwllwri: 
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1wllWUjWU1WUtuwCi llb6ntpjnLUUbfl[! (5.21 )-mil UlbrtW'lflbLnLQ 
hbmn umwCimll bCiQ' (=0,94, hbuiuwpwri· MeH(1-() = 0,02· 

SbriwuiuinLJUlP 4nfl(! (<5) 4wnmgLl.mll t CimJCi Qwnn1111wllwumll: 
<DnriOCiw4wCi CiJmpbflp pwgw4WJnLPJWCi 'lbUJQmll <5 - p 4nribfl[! 

4wnmgbLm hwllwfl 4WflbLP t oqmwqn116bL hbUluJWL llnmwLtnri wCiw
LPU1P4 WflUlWhWJUlnLPJnLU[!. 

r5 = 100CP2"/Git : (5.22) 

0flpntflWLl.nfl UlflW4UlnflCibflp hwllWfl, tunqwCip LlflW w2tuwmbLPU, 
c = 0,046 - 0,047, ititurimu hnrir Ltrw· c = 0,056 - 0,066, bflp n = 1: 
UCipL1.wL1.n11Cib11p llnui WJU 4wtuLl.w6mpJmCiCi wLl.bLP pWfl'l t u llpwJCi 16-
18% tunCiwLl.mpjUIU 'lbUjQntll' C = 0,06 - 0,20, bflp n = 1-1,2: I°' Ci4wmp 
UjbtnQ t mCibCiwL. nri <5 = f(Pz) ~mCi4gpwJp hw2L1.wr4Ll.w6 Ci2wCiw4m
pJmCiCi wrimwgnLmll t llnmwLtnp hCiwpwLtnri uibrtWUJUlnLJUl(! llpwJCi 
llPCi!u P2 = Pti9 = µGti9 UJWJllwCiCibflp hwllwri: UJCimhbuiu mbrtWUJUlntJUlP 
4np[! 4mrim4 pwpOpwCimll t u P2 > P1t9 u2wCiw4ntPJnLU[! 25-30%-p 
hwuCibLPU <5-p Ci2wCiw4mpJnLU(! hwuCimll t llpCi!u 50-60%, npCi wCipmnw
UlflbLP t: UwhllwCiwJpCi pmJLWUl[lbLP uibrtWUJUlnLJUl(! pppmpwLl.nri 
mriw4mnriubpp hwllwp 6-7% t, wCipL1.wL1.n11Cibpp hwllwp' 12-14%: 

tppnp11 QWnn1111wllwumll 4wnmgLl.mll t P0 = f (P2, G, f. i) ~mCi4-
gpwJp qpw~p4Cibp[!, 

PD= P2 -(Pr ±Pu}l;u, } 

Pa =±iG/100=3·32.1/100=0,96 l;u, 

P1 =fG=0.2·32.1=6.41 l;u: 

nptnbrt' G- Ci mpw4mnpp 42pnCi t, 41.i. i- Ci' uibrtwCiQp pbQntpjntCi[!: 

(5.23) 

. Pt +Pa hnppqnCiw4wCi[! Pr - pCi hwllbllwm uibriwitJntutlmll t Ow tu 
G(f+i)=32, 1 (0,2+0,03)= 7,4 l;u !WitJntl, pu4 Pr Pa hnppqnCiw4wCi(! f}-pCi 
hwllbllwui mbriwitJntutlmll t w2 G(f - i)=32, 1(0,2-0,03)=5,5 l;u !Witintl: 

unllnqpwllp bp4pn11'l QWnnp11wllwumll 4wnmgtlmll t VIJl=f(n, i,,J 
~mCi4gpwJp qpw~p4[!: VIJI - p llwu2mwp[! hpllCiwtlnribLm hwllwp u4qppg 
n11n2mll bCiQ wpwqmpJmCi(! pwpOp itJntuwugllwCi mw4: 

VIJlmax = 22,6 nmax1wul ilJI l;tl/d, (5.24) 
nriuibri' nmax - (! 2w11dP!P 6Ci4wOu LPUbnp UjtnUlllwCi wnwtlbLwqmJCi 
hwtSwtumpJmCiCi t UJW[lWUJ [!Cipwgp dwllwCiw4: 

SriwuullpupwJp uiwppbp itintuwugml!Cibpp PLlP (ilJI = 142-39,9} 
hwllwri n11n2mll bCiQ mriw4mnpp wnwtlb1wqmJCi L. CitlwqwqmJCi 
wpwqmpJmCiCibp[!: UJCimhbuiu hwllwuiwmwutuwu bp4m 4bmbp[! 
llpwgub1ntl uuiwCimll bCiQ uiwppbp itJntuwugml!Cibpp (II-Ill) hwllwri 
qp w~p4w4wCi oppCiw!witJmpJmCiCibp[!: 

Quui Cinllnqpwllp wqpbqwuip hw2ttw114P hbppw4wCimpJntCi[! 
hbtnuJWLCi t. bri4m-bpbQ mwppbpw4Cibpp hwllwri n11n2tlmll t 
wqpbqwmp 11raw1111mpJmCiCi wCiWLPtnP4 brtwCiw4nLI., WJCimhbuiu, [!UUl 
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Gnlinq.pwlip, wq.pbq.w111p imrwewG~mr 111wppbpw4p hwliwp [!Utn Rwq -
p hwliwll.lwtnwutuwG npnzt.lmli bG 2wrctuwG wpwq.mpJnLCi[! ( Vui) L. 
t.1.wnbLPeP ctwuwipG 6wf'Uu[!: 

1WUWll.IWl11WUf'UwG 4btnbpp 11ruwg [!UIIl tnwppbpw4Gbpp 
npnzt.lmli bG 111b11wll.ltnnLJl11P G2wGw4mpJmCi[! (c5 %) L. q.111Gmli 
w2tuw111wGewJpG wpwq.mpimGGbp[!· 

VWl = Vui(1 - c5/100) [/tJ/d: (5.25) 
Qu111 wpwq.mpimGGbpp ub6mpjwG L. Bwr p WCiWLPl11P4 briwGw-

4nt.l ([!Utn 111wppbpw4Gbpp) npnzt.lmli b(i uwemp w2f'Uw111wGep 
ctwllwirG wp111w11rn11w4wGmpJmG[!, t.lwnbLrer hb4111wrwirG 6wf'Uur:! 
w2tuw111wGewJpG [!Cipwgep ctwllwGw4 L. ewr2r mctp oq.111wq.np6llwG 
q.np6w4pg[! 4wll 2wpctp~p pbnGt.lw6mpJnLCi[!: 

Qu111 wllbGwllb6 ctwllwJpG wp111w11rn11w4wGmpJwG 4wll 
t.lwnbLrer wllbGwep~ hb4111wpwJpG 6wtuur· [!Citnpt.lnul t 
hbppwlflntuwJpG wp111w11rn11w4wGmpJwG (hwzt.lr wnCibLnt.l ctwllwGw4r 
hwzt.lb4zrnr:!) L. llb4 hb4111wpp t.lrw t.lwnbLrer 6wtuur (hwzt.lr wnCibLnt.l 
wq.pbq.w111p wGgmllGbpG m 4wGq.wnGbp[!) 111wppbpw4· hb111wq.w 
hwzt.lwr4Gbpp hwllwp: 

Uq.pbq.w111p WJU 4wli WJG 111wppbpw4[! t.lbr2Gw4wGwll.lbu 
[!CitnpbLnL ctwllwGw4 ewrzwJpG mctp 4wli zwpctp~p pbnGt.lw6mpJwG 
q.np6w4pgGbp[! utnmq.p~ llb6mpJmGGbp bG: 

5.6.2. Uqµbqwmlibµfl (n1 l/Wfl/1) hw2l/wf1[/f! f>.f>. 4/lubunl//1 
brzwliw[/nl/ 

Uiu briwGw4G [!G'lq.r4mli t hbtnL.JWL 4wnmgmllGbp[! L. hw2t.1.wr4-
Gbp[!. 

1) 111pw4111npp ewrzwjp(j p(jmpwq.pbp[!, 
2) q.rw:t>r4Gbp ubebGwGbpp ewrzwirG 11ruw11pmpJwG hwzt.lwr4r 

hwllwp, 
3) q.pw~p4Gbp wp111w11rn11w4wGmpiwG L. LtwnbLPeP hb4111wpw

JPG 6wtuup hwzt.lwr4llwG hwllwp, 
4) hw2t.lwr4Gbp MT3-80 111pw4111npnt.l wq.pbq.w111Gbpp [!Gtnpm

PJWG hwllwp: 
4wnmgt.lw6 Gnllnq.pwllp (G4. 5.8) wnw2pG ewnnr11wllwumll 

pbpt.lw6 bG MT3-80 111pw4111npp ewrzwJpG pGmpwq.pbp[! funqwGp t.lrw 
w2tuw111bLpu: 

br4rnr'l ewnnr11wllwumll or11rGw111Gbpp wnwGgep t.lrw 111b11w
'lflbL bGe wq.pbq.w111p 'lPliW'lflnLPJWG uwG1111w4[! (Rwq qi.I) GnLJG llwu-
2111wpnt.l, pG~ np !SwpllwG11wJpG mctpGG t wnw2pG ewnnr11wuwumll: 
4nop11pGw111w4wG wnwGgeGbpp u4qppg 111wrbL bGe 45°-r 111w4 mrirri 
q.p6: 
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P,,, 

uq. 5.8. MT3-BO 111{1wq111nf1nl/ wq{1liqw111ulif1/1 hwzl/w/11/tlwu untlnq{1wtl: 

UbebGwGbpp ewrzwirG 11ruw11pmpJwG hw2t.1.wr4Gbpp hwllwp 
Gnllnq.pwllp 4wnmguwG Cill.lwtnw4nt.l bppnr11 ewnnr11wuwup wpugpu
Gbpp wnwGgep t.lrw 111b11w11rbL bGe oq.111wq.np6t.ln11 wq.pbq.w111Gbpp 
[!G11q.p4llwG LWJCinLpJmG[! (Bwq):Or11pGw111Gbpp wnwGge[! hwG11puwGmll 
t bp4rnr'l ewnnr11wllwup or11rGw111Gbpp wnwGgep Rwq uwG1111w4[!: 

bppnfl'l ewnnp11wuwumll wq.pbq.wtnp ewrzwjpG 'lPLIW'lflnLPJWCi 
q.pw:t>r4Gbp[! 4wnmgbLnL hwliwp oq.111wq.np6bL bGe hbtnL.JWL pwGwdL.[!. 

Rwq = KBwq [/u, (526) 
nn111b11' K - Ci wq.pbq.wtnp 111buw4wpwp 11puw11pmpJmGG t, [/UltJ, Bwq - (j' 
wq.pbq.w111p r:!G11q.r4uwG LWJGmpimG[!, t1". 

ewGp nr (5.26) 4wtut.lw6mpJmGG ppbGpg Gbr4wiwgGmll t mrirri 
q.p6, Wll.IW 8-pG tnwLnt.l gwG4wgw6 wpctbe (llbp 'lbll.lemll 2,8 Li) L. K-pG 
111wppbp wpctbeGbp, [!Utn u111wgt.1.w6 1114.JwLGbpp 4wnmgbL bGe Rwq - p 
lflnlflnf'UmpJwG !Swnwq.wJpGbp[!: 

4.wpp wq.pbq.w111p hwzt.lwr4llwG 11bll.lemu 
K=Koa, ~2~ 

nn111b11' Ko - G hnrir 111buw4wrwr 11ruw11pmp1mGG t t.1.wrr 'lbll.lemll, 
l/'TJw, a - (j' t.1.wrr tunpmpJmG[!, t1". 
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SbuwL.iwG wpuiw11rinriwL.iwGmpJwG u i.twnbLnEn hbLjuiwpwJnG 
owtuun npnztlwG qpw:Pnl!Gbp[! LjwnmgbLm hwtlwp !nppnp11 EWnnp11w
tlwun OflllnGwuiGbpn wnwGg12n i.triw UlGf'lWllflGL bGE wqpbqwuin 
uibuwLjwG Wf1UlWll[lnf'lw4wGmpjWG ( W,,, hw/d) uwGllf'lWLj[!, nuLj wpu
gnuGbpn wnwGg12n i.triw' wqpbqwuin [!G11qpLjtlwG LWJGmpJmG[! (Bwq tf): 

Uqpbqwuin ctwtlwJnG wpmw11rinriwL.iwGmpJwG qpw:Pnl!Gbp[! 
uiwppbp wpwqmpJmGGbpn 11bummtl LjwnmgbLm hwtlwp oqmi.lbL bGE 
hbUlUJWL pwGwOung' 

W,,, = 0, 1 Bwq Vwq hw/d, (528) 
npuibtf Vwq-[! wqpbqwuin zwpcttlwG wpwqmpJmGG t. ljtlld 

(5.28) L.iwtui.twompJmGG mririwqowJnG t, muuin lllpwLjuinpn 
w2tuwuiwG12n wpwqmpJmGGbpn tln2wL.iwmmtl Vwq wpwqmpJWG[! 
gwGLjwgwo wpctbE mwLni.l Bwq-n hwuuiwuimG wpctb121'(tlbp 11bummtl 2,8 
tl) 11b1.412mtl npnzbL bGE W,,,-n tlbompJmGGbp[! u [!um 11pwGg LjwnmgbL 
W,,, - n 6wnwqwJpGbp[!: 

umjG EWnnp11wtlwumtl, i.twnbLnEn hbLjuiwpwJnG owtuuC! 
L.iwtui.two wpuiw11pnriwL.iwGmpJmGng, Ljnpbp[! LjwnmgbLm hwtlwp 
wpugnuGbpn wnwGgEn i.lpw Ulbf'lWllflbL bGE i.twnbLnEn hbLjuiwpwJnG 
owtuun e uwG11riwl.i(!. nuL.i op11nGwuiGbpn wnwGg12n i.trw' WflUlWllflnriw
L.iwGmpjWG ( W,,,) uwG11riwLj[!: UJGmhbuiu hwzi.twpl.ibLm u Ljnpbp[! 
LjwnmgbLm hwtlwp oqmi.lbL bGE hbuiuJWL pwGwOung. 

e =Gt/ /Ww /jqlhw, (5.29) 

npuibri' Gt1- G i.twnbLnEn ctwtlwJnG owtuuG t, ljq/d 
'-mpbpn 4wnmgtlwG hwtlwp EWf12WJnG pGmpqpng i.lbpgpbL bGE 

i.twnbLnJ?n ctwtlwJnG owtuun (Gt/) uiwppbp GzwGw4mpJmGGbp: tunp
hmp11 t mpi.lmtl i.lbpgGbL G" -n wnwi.lbLwqmJG G2wGwLjmpJmGGbp[!, 
nnpGJ? hwtlw1.4wuiwutuwGmtl bG 100, 90, 80 u 70 % owGpwpbnGi.twom
pJmGGbpnG: Ubp 11b1.412mtl 4wnmgbL bGE e -n bp4m 4npbp' G" = 10 ljq/d 
u G" = 14 ljq/d-n hwtlwp: 

unqG !nppnp11 EWnnp11wtlwumtl 4wnmgbL bGE wqpbqwuin 
uibtuGn4w4wG wpuiw11rnriw4wGmpJwG npnztlwG qpw:J>n4Gbp[! hbuiu
JWL 4bp1.4: w,,, -n uwG11riw4n LI.PW i.lbpg[lbL bGE WflU1Wllf1nrtwL.iwGmpjwG 
nput GzwGw4mpJmG (opnGw4 W,,,= 2 hwld) u pwqtlw1.4wm4bL uii.1.JwL 
w2tuwuiwG12n hwtlwp ctwtlwGwL.in oquiwqnpMwG wtlbGwlfinEri GzwGw-
4mpJmGG mGbgnri qnp6w4gni.l (uii.1.JwL 11b1.412mtl' r = 0,5): 

W = W,,, · r hw/d, (5 30) 
npuibri' r -G hbppwt.fintun ctwtlwGwL.in oquiwqnpMwG qnp6w4ngG t. 

W = 2 · 0, 5 = I hw/d· 
SbtuGn4w4wG wpuiw11rinriw4wGmpJwG uuiwgi.two wpctbE[! ( W = 

1 hwld) Ulbf"lWllflbL bGE w uwG11riw4n i.trw u WJll Ljbuing wpugnuGbpn 
wnwGg12nG qmqwhbn (11b1.4n Owtu) qno uiwpbL: UJGmhbuiu W= 2 hwld 
Ljbmng UlWflbL bGJ? PbE qno WJG1.4bu, np Gw hwuii.tn hnpnqnGw4wGn 
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hbLn qowqrn uwhtlwGGbpmtl: Uuiwgi.two pbE hwuii.tw6[! (r) pwctwGbL 
bGE hwi.twuwrw!wt.fi uwG11riwL.in: r uwG11riwLin Ljbuibp[! 
6wnwqwJpGbpni.l tlnwgrbL bGE or11nGwuiGbpn wnwGg12n uLjqpnG u w,,, 
uwGl'}f'lW4n Ljbuibpng LnWflbL r uwG11riwl.inG qmqwhbn mrinri q6bp: 

untlnqpwtln oqGmpJwtlp wqpbqwuin hwzi.twpLjtlwG hbppwLjwGm
pJmG[! Wju1.4nunG t. np1.4bu opnGwLj 11nuiwp4bL bGE wqpbqwuin 
hw2i.twpLj[!, npn Ljwqtln tlb2 tluiGmtl bG MT3-80 mpwLjuinp[! u KH0-2,8 
4mLuini.twuinp[!: iw2i.twpLjtlwG hwtlwp [!G11mGLl.bL bG hbuiuJWL 
wpctb12Gbp[!. Bwq= 2,8 t1, K = 2,68 lju/tl: Bwq=2,8t1 4bmng UlWflbL bGE 
OflllnGwuiGbpn wnwGg12nG qmqwhbn mrinri qno tlnG!U K=2,68 lju/tl qon 
hbm hwuii.tbw: iwuitlwG Libuing. wpugnuGbpn wnwGg12nG qmqwhbn, 
uiwpbL bGE llbL4n w2 qno tlnG!u op11nGwuiGbpfl(Rwq) wnwGg12n hbui 
hwmi.lbLC! u qmbL wqpbqwuin 11Mw11pmpJwG met[!' Rwq = 7,5 /ju: 

Oqmi.lbLni.l bp4pnp11 Ewnnp11wtlwumtl 45°-n uiw4 uiwpi.two mrinrt 
qong Rwq=7,5 /ju tlbompJmG[! uibriwt.fintubL bGE Po=7,5 /ju uwGl'}riwLin 
i.triw: Po=7,5 /ju tlbompJmGng qnoC! zwpmGwLibL bGE i.lbpu (wnw2nG 
J?Wnnp11wtlwumtl) tlnG!u Gt/, No u V- n Ljnpbpn hbui hwuii.tbw: 

U2tuwuiwG12Gbpn 4wqtlwLjbp1.4tlwG pGmJpng 4wtui.two' 1.4bui12 t 
[!CiLn[lbL w2tuwuiwG12wJnG WJCi1.4nun t.fintuwGgmtl, npn l'}bummtl 
uipw4uinrin pbnGi.twompJmG[! wi.lbLn Lnwrctb12 t wnw2w11ri.two 
w2tuwuiwG12[! 4WU1WflbLnL hwtlwp: SLl.JWL 11b1.412mtl MT3-80 UlflW4Lnnp[! 
4w2tuwuin hnGqbpnp11 t.fintuwGgmtlni.l' V =9 ljtlld wpwqmpJwtlp, u 
i.twnbLnEn owtuu(! 4LnGn' Gt1= 10 /jq!d· 

QCiuirbLni.l t.fintuwGgmtl[! u npnzbLni.l wqpbqwuin zwpcttlwG 
wpwqmpJnLG[!' npnzbL bCiE Gpw uibuwLjwG wpuiw11pnriwL.iwGmpJnLU[!: 
'lpw hwtlwp Bwq=2,Bt14bmng pwpOpwgpbL bGE mririwhwJwg qno tlnG!u 
l/=9/jtl/d qon hbl1l hwmi.lbl[! u WJll 4bmng UlW[lbL Wpugnuubpn 
wnwug12nu qmqwhbn qno tlnG!u wpuiw11rinriw4wGmpJwG uwu11riw4£!: 
1"tfi!L4bU Gntlnqpwtlng bpumtl t (GLj. 5.8)' W,,,=1,74hw/d, nu4 
lllbtuGn4w4wG[!' bpp r=0,9, hwi.twuwp 4LnGn 1,56 hw/ct: 

~wnbLnEn ctwtlwJnG owtuun' Gt/ = 10 ljq/d -n 11bummtl, 
hbLjuiwpwJnG 6wjuu[! npnzbL bGE mrtnrt qn6C! wpugnuubpn wnwGg12nu 
qmqwhbn zwpmGw4bLni.l. tlnG!u Gt1 = 10 ljq/d -P hwtlwp 4npn hbm 
hwllli.lbLC! u 4wqtlbL t 8=5 ljq/hw: 

56.3. c../wpfl wqpliqwm/1 hw;tfwp/j[! P.U.Ut//1fl2ll.iuljm l.i 
f'./'. l/fluliunt//1 lirzwuw/jnt/ 

untlnqpwtln tlzwLjtlwG hwtlwp 4wmwpi.lbL bu hbLnuJWL hwzi.twp4-
Cibp[! u 4wnmgmtlGbp[!. 

1) uiriw4mnrin EwrizwJnG pumpwqpn, 
2) qmpwun npwGGbpn EWGw4n [!ULnptlwG, 
3) Wf1U1Wll[lnf'lw4wGmpjWU u i.lwnbLnEn hbLjU1Wf1WJnG owtuun: 

323 



n11~bu O(l~Ciw4 hw2i.J.w114Cib(l[! 4WlllW(lbL bCij2 LI. T-75M l.11(1W4-
Uln(lni.J. i.J.w11~ wqpbqwm~ hwliwp: 

unlinq(lWO~ lizw4mliCi u4ui.J.mli t ll1(1W4llln(l~ J2W(l2WJ~Ci pCimpw
q(l~ 4wnmgmlini.J.: 

nuv1wCi4JmCi 4no1111~CiwmCib11~ hwliw4w11q~ wnw2~Ci 12wnn1111mli 
4wnmgi.J.bL t m11w4mn11~ 12w112wJ~Ci pCimpwq~(l[!, bpp wqpbqwl.11[! 
~bl.11]2 t 4wmw11~ i.J.w11~ w2tuwmwCi12 (Ci4. 5.9): 

'vt.{k/J 
4.0 

6 

u[/. 5.9. c./Wfl/1 WQf1bQWU1/1 hW2t/W{1[/tJw{j UflUflQ{IWU: 

Spw4mnp[! CinpliwL 6wCipwpbnCibLm hwliwp 4wmwplJ.bL t 
~pwCiCibp~ 12wCiw4~ [!CilllpmpJmCi: 

unlinqpwli~ 4wnmgmli[! h~liCii.J.w6 t qmpwCi~ J2W(l2WJ~Ci 
11~liw1111mpJwCi n11n2liwCi hwJmCi~ pwCiwC\u~ i.J.11w· 

Rq = koabn =Po /ju, (531) 
npmbrf ko- Ci hnri~ mbuw4w11w11 11~liw1111mpJmCiCi t i.J.w11~ hwliwp, 4'Tlw, 
a-Ci' i.J.w11~ tunpmpJnLCi[!, li, b-Ci' lib4 ~pwCi~ [!Ci11q114liwCi LWJCimpJmCi[!, li, 
n -[!· ~pwCiCibp~ J2WCiw4[!: 

l:i11411n1111 12wnn1111wliwu~ 01111~CiwmCib11~ wnwCigJ2~ i.J.11w mbriw-
1111i.lbL t ~pwCiCibp~ 12wCiw4~ (n/I,,) uwCi11riw4[! u P0 m n/1,, 4no1111~Ciw
mw4wCi wnwCig]2Cibpmli (5.31) wpmwhWJlllnLPJnLCi[! k0, au b hwumw
mmCiCibp~ 11b~12mli Cibp4wJwglJ.bL 4no1111~Ciwmw4wCi wnwCigJ2Cibp~ O 
u4qpCiw4bm~g mw11i.J.w6 lSwnwqwjpCibpni.J.: 
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k0 - ~ mwppbp wpctb12Cibp~Ci hwliw~wmwutuwCi lSwnwqwjpCibp[! 
4wnmgbLm hwliwp 4wmw11i.lbL bCi hbllluJWL qnp6nrimpJmCiCibp[!: 
CCi11mCibLni.l ~pwCiCibp~ 12wCiw4[!· n = 4 u i.J.w11~ n11n2w4~ tunpmpJmCi· a 
= 0,20 t1, oqmwqnp6bLni.l (5.31) wpmwhWJlllnLPJnLCi[!, n11n2lJ.bL bCi Po - ~ 
lib6mpJmCiCib(l[! ko- ~ mwppbp wpctb12Cibp~ 11b~12mli: 

Op~Ciw4, n/1,,=4, a =0,20 t1, ko =30/j'7lw{i 11b~12mli qmpwCi~ 
j;!W(l2WJ~Ci l)~OWl)(lnLPJnLCi[! umwgi.J.bL t. 

Rq = koabn = 30 0,20 0,35-4 = 8,4 lju: 
n/1,,=4 u Po=Rq=8,4 /ju 4bmbp~g mwpi.J.w6 mri~ri q6bp~ hwmliwCi 

At 4bmni.J. 4no1111~Ciwmw4wCi wnwCigJ2Cibp~ 0 u4qpCiw4bm~g mw11i.J.w6 
6wnwqwJp[! hwliw~wmwutuwCibL t k0 = 30 lj'7lw- ~Ci: 

1wliwCiliwCi hw2i.J.w114Cibpni.J. qmbL bCiJ2 ko -ti liJmu wpctb12Cib11~ 
hwliwp 4bmb(l[! u wCig4wg(lbL lSwnwqwJpCibp[!: 

'-lwp~ gwCi4wgw6 tunpmpJwCi 11b~12mli qmpwCiCibp~ ~pwCiCibp~ 
J2WCiw4Ci [!Cilll(lbLm hwliwp b1111n1111 12wnn1111wliwumli 4wmwpi.J.bL bCi 
hbllluJWL 4wnmgmliCibp[!: 01111~CiwmCibp~ wnwCig12~ 4 4bm~g (~pwCi
Cibp~ J2WCiW4[!) gwCi4wgw6 wCi4JWCi ll1W4 lllW(llJ.bL t 4-4 mri~ri q~6[! u 
hw2i.J.w114lJ.l:iL Rq-~ CizwCiw4mpJmCi[!, np[! hwliw~wmwutuwCibL t 
op~Ciw4~ hwliwp a= 0,24 t1 tun11mpJWCi[!' 

Rq = 300,240,35-4= 10,08/ju: 
Po uwCi11riw4~ i.J.11w 10,08 4u Ci2wCiw4mpJmCi~g 11b~~ Cib1112u 

mwpi.J.bL t mririwC\~q q~6 li~Ci~u ko = 30 lj'7lw lSwnwqwJp~ hbm U2 

4bmmli hwmi.lbl[!: UJu 4bm~g mwpi.J.bL t U2 U3 hnp~qnCiw4wCi[!, np[! 4-4 
pbJ2 q6~ i.J.11w U3 4bmmli n11n2bL t i.J.wp~ a =0,24 t1 tunpmpJWCi[! 
hwliw~wmwutuwCinri 0-0,24 lSwnwqwJp~ 'l~l1J2[!: 

UJu~~uni.J., 4-4 pbJ2 q6~ i.J.11w n11n2lJ.bL t WJCi 4bm[! (a), np[! 
hwliw~wmwutuwCibL t qmpwCi~ 4 ~pwCi~Ci i.J.w11~ a =0,24 t1 tunpmpJwCi 
11b~12mli: 1wliwCiliwCi briwCiw4ni.J. qmbL bCiJ2 0- 0,28, 0-0,32, 0-0,36 u WJL 
liwnwqwJpCibp~ 'l~l1J2b(l[!, npnCi12 hwliw~wmwutuwCimli bCi i.J.w11~ 0,24, 
0,28, 0,32, 0,36 li tunpmpJmCiCibp~Ci: UJCimhbmu On"" uwCi11riw4~ 
4bmbp~g WJ'l lSwnwqwJpCibp~ i.J.11w mwplJ.bL bCi 4-4 pbJ2nLPJWCi[! 
qmqwhbn q6bp: 

Umwgi.J.w6 Cinlinqpwli~ oqCimpJwlip 4w11bL~ t hw2i.J.w114bL ~pwCi
Cibp~ 12wCiw4~ [!CilllpmpJwCi gwCi4wgw6 mwppbpw4. bpb Pu~ 
gwCi4wgw6 lib6mpJmCi~g ~2bgCibCiJ2 mririwC\~q q~6 li~Ci~u kir~ 
~whwCi2i.lnri CizwCiw4mpJwCi lSwnwqwJp~ hbm hwmi.J.bL[! u WJCimhbmu 
WJ'l 4bm~g mwCibCiJ2 hnp~qnCiw4wCi li~Ci~u i.J.w11~ [!Cimpi.J.w6 tunpmpJWCi[! 
hwliw~wmwutuwCinri q6~ hbm hwmi.J.bl[!: bi.I. hw4wnw4[!. [!Ul.11 
qpw1>~4~. 4w11bL~ t ~pwCiCibp~ hwJmCi~ 12wCiw4~. mbuw4w11w11 'l~liw
llflnLpJwCi u i.J.wp~ tunpmpjwCi hwliW(l [!Cilll(lbL ll1(1W4llln(l~ wztuwmwCi
~WJ~Ci lj'lntuwCigmli[! u 4wpqwi.J.npbL Cipw wztuwmWCij2Wj~Ci nbct~li[!: 

Sbuw4wCi w11mw1111nriw4wCimpJwCi u i.J.wnbL~J2~ hb4mwpwJ~Ci 
6wtuu~ n11n2liwCi Cinlinqpwli~ 4wnmgliwCi hwliwp ~n1111n1111 12wnn1111w-
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tlwun onl'lnuwinlibnn wnwGgQ'1 l{nw lllbl'l.Wf'lfllfbL t wqnbqwlllti lllbuw-
4wCi Wfll11Wflflnriw4wCimp1wli W"' hwld uwCiqriw4C!. J1u4 wpugnuGbnn 
wnwCigpo hwliqJluwgbL t qmpwCi/1 tiriwCiCibnfl uwGfl'lWlfC! tiwu CinwCi 
hwtlw1.4wlllwutuwli [!Cif'lQ.fl4tlwli LWJCintpJntG[!: Sbuw4wG Wf1lllWflflnl'l.w-
4wGmpJwli nnn2tlwli Cintlnq.riwtlJl 4wnmgtlwCi hwtlwn oq.tnwq.nn6bL blip 
hblIILJWL pwliwCILtf 

w"' = o, 1BV hwld· (5.32) 
UnwqmpJWli[! ( 11 UlWLnl{ gwCi4wgw6 wrlCtbpCibn, l{wnn 

w2tuwlllwlie 4wmwnbLm l.Ilf"IW4lllnn'1 wnwq.mp1mCilibn'1 uwhtlwCi
Cibnmtl, B - '1 hwuuiwuimCi wnctbe'1 ijb1.4pnul (hw2l{wnlfCibfl[! 
hb2lllwgCibLm hwtlwn· B = 3,5 iJ, n = 10 tinwCi) nnnzlfbL bCi w,,, -n 
tlb6mpJmCiCibp[! Lt 4wnmg4bL W"' -11 ljln!Jlntump1wli 6wnwq.wJpCibf1[! 
4wtul{w6 qmpwliti Qlif'lQf14tlwCi LWJOmpJmOJlg (BJ Lt wq.nbq.wuifl 
2wpcttlwli WflWQ.mpJmCitig ( 11: 

lmLJli ewnnpl'lwliwunul 4wnmgbL blip l{wnbL'1fl'1 hb4l11Wf1WJ'11i 
6wtuuti (B) 4nnbp[f 4wtul{w6 Wf1l11Wij(lnriwl.fwGmpJmli'1g ( WU1): 'lpw 
hwtlwri wpugtiuubn'1 wnwCige'1 l{pw Ulb'lW'lflhL bCip l{wnbLt'it!'1 
hb4l11Wf"IWJ'1Ci owtuu/1 e ljq/hw uwlil'lrtW4[!: Of11'l'1Ciwllllibnti wnwligpo 
6wnwJbL t n111..4bu Wf1LnWijf1nriw4wlimpJwli uwCil'lriw4: 

1w2l{wn4liwli Li 4nnbn'1 4wnmgt1wli hwliwn oqlllwq.nnol{bL t 
hbUlLJWL pwCiwCILr!' 

e == Gt1 /W /fq/hw: (5.33) 
e -n 4nnbnn 4wnmgt1wli hwtlwn ewn2w1/1Ci plimpwq.nJlg l{bngnbL 

bCip l{wnbL'1fl'1 ctwtlw1/1Ci 6wtuuJ1 ( G") mwppbp li2wGw4mpJmfilibp[!, 
npnGe hwliw1.4wlllwutuwlibL bli lllflwl.fi.nnpJl huwnwttnn 6wunwpbnu4w-
6mp1wu[! 4wnti 1'lb1.4pmtl: Ywnmgl{bL bG e -n bn4m 4nn· Gq= 12,0 L 
Git= 16,0 l/Q/d-11 hwliwn: 

Uq.nbq.wui/1 lllbtuGJ14w4wG WfllllWflf1n11wl.fwCimpJwCi nnn2tlwu 
hwtlwn j_nflllnfll'l ewnnpijwtlwuti 4nrwtiCi l.fwnmgtlbL t Cintlnq.nwll: Um 
G1..4wUlw4ntl W uwGl'l'lW4/1 Lf.r1w l{bngnbL bup wnlllwl'lnnriwl.fwump1wu 
nnLt wnctbp (onJlGwl.f, W"'=4 hwld} L pwqliw1.4wU14bL mt.t.JwL 
w2tuwlllwCie/1 hwtJwn ctwtJwCiw4f1 oqlllwqnnMwu wubuw!Jlnen 
u2wuw4mpJWU r q.nn6w4gnl{ (onJlCiwl.f, r = 0,5): 

Ulllwgl{w6 j.¥:: W"'r=4· 0,5=2hw/d Wl1U1Wfll"IJWL[! Ql11Cil{mt1 t Wfll11W
l'lf1nrtw4wumpJWU uwul'lriwl.fti l{nw Lt WJll l.fbmJlg ( W =2 hwld} 
wpugtiuubnJl wnwCigp'1Ci qmq.whbn l'lbl4'1 Clwtu i.nwnbL bue q.ti6: 
UJOmhbmL, j.¥:::4 hwld 4bl11Jlg lllW(lbL bup WJCi1.4tiuti pbp qti6, np1.4buqti 
q.6wq.pfl uwhliwGGbnmli hwllll{ti hnntiqnliw4wGn hblll : rabe hwllll{w6C! 
pwctwGbL bGp r-fl hwl{wuwnw~wljl UWUflrtWLf'1 L UWUfl'1Wlf'1 Lf btnbp[! 
6wnwq.w1pGhnnlf. liJlwgnbL l.fnon'l'11iwuiCibn'1 ul.fqpliwlfblllflli, nu4 W 
UWliij'lW4Jl LfbtnbntJg lllWl"lbL bCip r - fl UUJlif'lrtWLfflli qmq.whbn q.6bf1: 
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Uuiwglf.w6 unlinqnwlif'l (Ol.f. 5.9) oq.Cimp1wup wq.nbqwlllp 
l{wn4f1 hbf1pwl.fwump1mu[! 4wtnwpl{bL t hbLnLJWL 4bflUJ. nJ1Ujbu 

hw
2
Ciwlf l{bnglfbL t ttwnti wqnbq.wuiti hwztlwn4cf .IJ;T-75M ui11wl.fmnno d:Y-4-35 q.mpwCip hbt.n: 1w2tlw11l.fti hwuwn [!Cif'lmCi4bL bCi qmpw_Citi 

tinwCiCibpti 12wuw4rf n = 4(B=1,4 tJ), ko=50 lj'T/w, tiwnn tunnmpJmCi[! a 

== 0,
26 g~nu tinwCiCibntiu hwtJw1.4wuiwutuwCi LfblllJlg tnwntlbL t pbe qf16 

LiJlCij_L a = 0,26 tf l{wnn tunnmpiwG[! hwtlwlljwt.nwutuwGnri 6wnwq.WJPP 
hbm a l.fbmnul hwt.ntlbl£!: a l.fbtnf1g uiwnlfbL t wpugJ1uCibf1'1 wnwugp/1Ci 
qmqwhtm qf16 t1f1Cij_L ko=50 lj'T/w !Swnwqwipf1 hbtn b 4btnmli hwtntlbw: 
b 4buipg i.nwpl{bL t m1111w<ltiq. Lt nnnzl{hi. nn WJfl tinwuCibnti pwliwl.fnl{ 
,n:T-75M mnwlfLnnfl[! l.fwnnri t wztuwtnbL bnl.fnn111'l LtintuwOgnul~l{, 

2wncttlwG V= 6 [/tlld wnwq.mp1wup Lt Gq= 13 ljq/d l{wnbLtiE'1 6wtuumf.. 
4 2n1111nn11 pwnnn11wliwuti wpugtiuub11ti wnwugpJl l{nw 

Jlf1wCiCihntiCi hwtlwUjwmwutuwO l.fhmtig lllwpl{bL t nu1riw6'1q q.'16 llf1Ci~u 
v = 6 [/tfld WflWQ.nLPJWU 6wnWQWJP'1 hbt.n c 4bi.nnul hwmlf.bL[! Lt 
hwlllUWU WJl'l l.fbmf1g UlWfll{bL t hnnf1qnGw4wCi tJf1Cij_L Wfll11Wf'lf1011.W-
4wCimpjwG uwG1111.wLm: . 

Ll.f. 5.9-tig l:inl.tnul t, nn mbuwl.fwu Wf1UlWflnnriw4wCimpjmCi[! 
Wlfl=O,Bhwld, tiu4 mbtuCiJ14w4wCirf T=0,8-)1 flbUjpnul 4wqlimll t 0,64 

hwld: hb•· '"'O 
4.wnbLtieti Gq= 13 ljq/d 6wtuuf1 flblljpnul ttwnhL'1E'1 '-ll/1Wf1WJ1• 

6wtuuo nnnzl{bL t d l.fbt.nmu c l.fbmtig mwnw6 hnntiqnuwt.iwGti hwt.nm
litJg: UJO l.fwqtlnul t 16 f/q/hw. 

5.6.4. t.fw{l/1 wqp/Jqwll1/1 hwzlfwflltl! ll.llvlllw.fJU./1 /Jqwliwljnl/ 

4.wnti wqnbq.wmti hwzt.lwn4ti U.Uumw1>Lti wnw2wnl.fw6 cu1w:J>w
wuwlf1uitit.i briwCiwlfC! huwnwtlnnmp1mO t lllWLJiu [!OLnflhL wq.ribq.wlllti 
01..4m)1t1WL [!U'lQ.fllfliwG LWJUnLJ'}JnLU[! L unw wztuwlllWUEWJtJO nbctrli[!, 
brip hwJLnG)1 l:iu q.mpwuti uibuwl.fwnwn 11tillw11nmpJnLO[! Lt uinw4mn11'1 
flW 1"12WJJ1G hwmlf nLpJ nLGOl:if1[! : 

npUjbu oprow4 llrlllwf14tlbL t T-150 mnw4Lnn11nl{ wqnl:iq.wmti 
hw2l{wn4o tunqwGJl l{wnJl l'lbll!emtl (Cil.f. 5.10): 

Lnlinqnwuti wnw2~0 pwnnril'lwliwumli l.fwnmgtlhL t llll"IWt.imnnti 
flWf12WJ)1Ci pGmpwq.Jl[11J Ci[1W htJliCiwl.fwCi wztuwLnWUEWJtJCi tJlnJuwCigmli
libflr hwuw11: UJ'l ewnn11flwuwumtl mnl{w6 l:iG ttwnbL'1E'1 ctwliwJ~O 
6wtuu~ L zwnctuw(j WflWQnLpJWU ( v ljtfld} l.jn[1b[1!]' 4wtul{w6 6w[1llWCil'l'1 
pbnCil{w6mp1mOtig (Po) : 

Lnlinq.nwli)1 bnl.fnnri11 pwnnnflwllwumll l.fwnmgl{bL bCi qmpwOp 
ewn2wirG l'l'1t1wrinmpJwG qnw1>J140l:ifl[! ~wtul{w6 [!Cil'lQf14llwu LWJUnL-
PJmOJlg, koa-n mwnpbn wnctbpubnti 11b1.4pmli: . 

ywnmgliwCi hwliwf1 oqmwq.np6l{bL t hbmLJWL pwuw6L[! 
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ult. 5. 10. T-150 mµwLtumµntf tfwµf1 wqµbqwm/1 hwztfwµLttJwli 
lintJnqµwtJ 8Ulfl U. UumwJJL./1: 

koa - flu UlWLnt.I. hwzt.1.w114fl hwllwp hwpllwp gwGLiwgwo wpdbp 
(UlLUWL ritmmmll' koa=20) Lt qmpwufl ouriqpl.illwu LWJumpJwu (BJ 
UlW[lpb[l W[ldbpubp, n11nzt.l.bL bu qmpwufl j?W[lZWJflU 'lflllW'l[lnLf}JWU 
mdbp[! (Rq): 

unllnqpwllfl ub11pl.tfl Owtu llwunL1l 4wnmgijmll bu koa-fl npnzllwu 
q11w'.l>fll.iub110· Liwtut.1.wo t.l.wpfl UlbuwLiwpwp ritillwripnLpJmuflg (k0), 

t.1.w11fl tunpmpJWU (a) UlW[lpbp llbompJmuubpfl hwllwp: '-lwnmgllwu 
hwllwp puUlpt.l.bL t hwzt.1.w114fl ko{I npl.tt hwpllwp wpdbp (UlLUWL 
11bummll ko=50 l;''lw), Lt npnzt.l.bL bu ko{I wpdbpubpo t.1.w11fl 0,20-0,30 ll 
tunpmpJmuubpfl hwllwp: 
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UJumhbUll.t, unllnq11wllfl Owtu Linrtllfl llb2U1brtfl tlwumll Liwnmgt.l.bL 
bu wq11bqwU1fl zw11cttlwu wpwqmpjmuflg ( V') Lt ouriqpl.illwu 
l wJunLpJmuflg (BJ 4wtut.l.w6 wpU1Wfl(1nrtw4wGmpJwu qpw'.j>fl4ubp[! 
hbUll.tJWL pwuwOl.tfl oqumpjwtlp' 

Wm= 0, 1BV hw/d· (535) 
QG11mubLnt.1. hwzt.1.w114Gbpfl hwtlwp w11wqmpJwG hw11tlw11 

uzwGwLimpJmu (UlLUWL 11bummtl' V= 10 l/tlld'j, npnzt.l.bL bu W -fl 
tlb6'mpJmGub(1Q qmpwGfl ou11q114tlwu LWJUOLpJWU hbUll.tJWL w11dbpGb11fl 
hwtlwri · 1,05, 1,40, 1, 75 Lt 2, 10 ll: 

untlnqf1wtlfl Owtu 4nrttlfl t.l.bfll.tfl tlwumtl 4w11mgt.l.bL bu ijwnbLflPfl 
hbl.iUlWflWJflu owfuufl nrinzllwG q11w:j>pl.iub11Q hbU1l.tJWL pwuwOl.tp 
oqumpjwtlp' 

e = G,J/W {/qlhw: (5.36} 

~wpzwJtiu pumpwq11b11'1g [!uUlflbLnt.I. t.l.wnbLflPfl dwllwJtiu 6wtuufl 
uzwuw4mpJmuub11C! ( G), n11nup hwllw~wUlwutuwumtl bu U1f1W4Ulnf1'1 
pb11ut.1.w6mpJWUQ t.1.w11'1 flb~pmtl Lt ou11mubLnt.I. hwzt.1.w11Liub11fl hwllwf1 
hw11llw11 W-fl tlb6mpJOLU[! (UlLUWL 11b~pmll' W=2 hwld'j, n11nzt.l.bL bu B- fl 
w11ctbpGbp[!: 

unllnqpwllti oqumpiwllp Liw11bt'1 t hwzt.1.w114bL UlLUWL wqpbqwUlfl 
(T-150 Ulf1W4Ulnf1+qmpwu) Wf1UlWflf10rtW4wumpjOLU[! Lt t.l.wllbLflPfl 
hb4UlWflWJflu 6wtuuu qmpwufl gwu4wgw6 ou11q114tlwu LWJunLpJwu 
hwllw11, Ofl[! huw11wt.1.r:pmp1mu t UlWLPU [!UUlflbL wq11bqwmfl o~U1flllwL 
l.iwqtl[! Uli.l.JWL ~Wjtlwuub11mtl wzfuwU1bLnL hwllw11: 

lmtlnqriwllflg oqUlt.l.bLm Liwriqu Gb11Liw1wgGbLm hwllwri np~bu 
opfluw4 flflU1Wf14t.l.mtl t T-150 Ulf1W4Ulnpnt.I. Lt t.l.bg flriwuwufl qmpwunt.I. 
wq11bqwUlp 4wqtlp [!UUlflnLPJnLUQ, b11p hnrt'1 U1buwLiw11w11 flpllw
fll1nLPJnLCi[!' ko=60 q'T/w, t.l.wrifl tunrimpJOLu[!· a = 0,22tl, tiriwuti [!Ufl
qp4tlwG LWJCiOLpJmCiu' b =0,35 tf. 

S11t.l.w6 Ulbuw4wpw11 11'1tlw1111mpJWU[! (ko=50q'1/w) hwllw~w
UlWufuwunri a Libmflg 11b~fl ub11pl.t fl2bgt.l.mll t mririwOflq qfl6 llflu!l.t 
t.l.wrifl 0,22 ll tunpmpJmu[!: 1wllbllwU1mpJwu hwtlwri hwUlllwu b 4bll1pg 
lllWpt.l.mtl t hn11'1qnuwLiwCi llflu!l.t hfluq flriwuwCifl qmpwuti uu11qp4llwu 
LWJCimpJwCi 1,75 t1 ( c 41::iUl) Lt ijl::ig flriwCiwCifl qmpwCifl [!Uflq1141lwCi 
LWJCimpJwCi' 2, 10 t1 q6b11C! ( d 4bUl): 1wUlllwu c Lt d 4bUlbppg UlWpt.l.mll 
bCi mririwOflq q6b11 ll'1u!l.t pw11zw1flu pumpwqpbpfl t.1.11w wriwqmpJwu Lt 
t.1.wnbLflPfl 6wtuuti 4npbrifl hbUl hwUlt.l.bw: Swpt.l.w6 Jmpwpwu!Jmri 
OLrtrtwOpq qp6[! ~l::iUlp t qmut.1.fl hwllw~wU1wutuwu l/lntuwugmtlubpfl 
O~LnflllwL pwpzwJflCi mdbpp uwhtlwGCibpmll: Si.l.JWL flb~pmtl c/mririw
OflqC! qtnCit.l.mtl t !Of1[10f1fl l/lntuwCigllwu o~UlflllwL pwpzwJtiu mdbpfl 
uwhtlwuGbpmtl, tiu4 de mririwOpq[! · b1111n1111 l/lntuwCigllwu pwpzwJtiu 
mdb11'1 uwhtlwuub11mtl: 
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ul/.5. 11. .LI. T-15M U1f1Wl/U1fl{lnt/ t/Wfl/1 wq{lbQWU1/1 hw2t/Wf11/UWU 
UflllflQ{IWU f!UU1 U.UUU1W.'/Ju/1 b!]WUWl//1: 

U(lLnWf'l(lnf'lw4w(jm~Jm(j(ib(1Q n11n2bLnL hwllw(l mririwt".lpq q6b11'1 
L. hwllWLLjWLnWUtuwG W(1WqnL~jm{j(jb11'1 4n11b11'1 hwLnllw(j 4bLnb(lpg 
11bL4'1 t".lwtu LnW(14.mll b(j hn11pqn(jw4w(j(jb(1 ll'1(j!L. hp(jq L. 4.bg '111w(jw(jp 
qm~w(j(jb(lp Q(j'lq(14llw(j LWJ(jm~Jw(j q6b11'1 hbLn 3 L. u 4bLnb(lmll 
hwLn4.bw: UJ'l 4bLnb(lpg Lnw(jbLn4. mririwt".lpq(jb(l ll'1(j!L. W.p wnw(jgp[!, 
n11n24.mll b(j W(lLnW'l(lnf'lw4w(jm~Jm{j(jb(1[!' hp(jq '111w(jw(jp qm~w(jp 
hwllw(l 1,88 hwldL. 4.bgp hwllw11· 2,0 hwld. 

~WllbL'12'1 hb4LnW(1WJp(j 6wtuuQ n11n24_mll I: 4_wnbL'12'1 ctwllwjp{j 
OWtuup 4n(lb(lp e U f 4bLnb(lpg LnW(14_w6 hn(lpqn(jw4w(j(jb(lp U W(1LnW
'l(lnf'lW4w(jm~jW{j wnw(jgppg Lnw(14_w6 mririwt".lpq(jb(lp hwLnllw(j 
4bLnb(lmll: 1p(jq L. 4.bg p(lw(jw(jp qm~w(j(jb11'1 hwllw(l hwllwll.jwLnwu
tuw(jwpw(l 4_wnbL'12'1 owtuuQ 4wqllmll t 12,8 L. 11,9 ftqlhw. 
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UJULLjpumt hwllt:HlwLnnq=~Jm(j[! gmJQ t LnWLpU, n11 Ln4.JWL 
Ll.jWJllw(j(jb(lp hwllw(l 4_bg ti11w(jw(jp qm~w(jp hbLn wq11bqwLnw4.n11mll(j 
w4.bL'1 W(lrlJm(jw4_bLn t, pw(jp n11 (j(lw W(1LnWf'l(lnriw4w(jm~Jm(jQ w4.bL'1 
pw(lt".l(l I:, pu4 4_wnbL'12'1 hb4LnW(1WJp(j 6wtuuQ· w4_bL'12'1!: 

ullw(j briw(jw4n4. 4.w11'1 wq(lbqwLnp hw24.w114 4WLnW(lbL b{jp .Ll T-
75M Ln(1W4Lnn(lp hwllw(l, f'lW(lt".lJWL tunqw(jp 4.w11'1 f'lbll.jpmll L. 4w11mgbL 
(j4. 5.11-mll pb114.w6 (jnllnq11wll[!: 

* * 
~b(lQ 2w11w11114.w6 briw(jw4(jb(1Q h(jw11w4.n11mJ~m(j b(j LnWLPU 

gw(j4wgw6 hnriw4L'1llwJw4w(j Ll.jWJllw(j(jb(lmll qJnLf'lWLn(jLnbuw4w(j 
w2tuwLnw(jp{jb11'1 4WLnW(lllw(j hwllw(l llbpb(jwLn(1W4Lnn(1WJp{j wq(lb
qwLn(jb(lp hw24.w114llw(j, LW4.wqnLJ{j 4wqll'1 [!{jLn(lnL~JwG L. 
w1111Jmriw4_bLn 2whwqn116llw(j Gnllnq11wllGb11 4w11mgbr 

unllnq(lwll(jb(lp Wll4WJnL~JWri f'lbLLjpmll, LnbturinLnqpw4wG 
QW(lLnb(l 4wqllbL'1U WJLUU hw114 !'1 L'1(j'1 6w4.WLnLri hw24.w114Gb(1 
4WLnW(lbL, mririw4'1 wq11bqwLn(jb(1Q 4DriLn(14_b(i Gnllnq11wllGb11'1 
oq(im~Jwllp: 

51. Uf11J/7 U/WJtfwuubµnuJ q1mrzwmumbuwftwu tfbpbUw1wgtjwa 
wzfuwmwupubµ/7 quwhWU7nLU[J WUWf/7U7/lft brzwuwftubµnt/ 

Sbtu(jnLnqpw4wG QW(lLnb(l 4wqllbLm. p(j!Ll.jbu GwL. ll'12~b11llb
(1WJ'1G L. llw(lqWjp(i Ull.jWUW(14llw(i 4wJw{j[ib(lp llbpbGWLn(1W4Lnn(1Wjp(i 
L4W(14b11'1 4nrill'1g 11w2LnwJ'1G llbpbriwJwg4_w6 w2tuwLnwGpGb11 4wLnw
(1bLm hwllw(l 4L4whwG24.bG Gwtuo11n2 ll2w44.w6 m hwuLnwLn4_w6 
uw4wq(jb(1, n11nGp hpllp 46wnwib(j Ll.jWLn4.'111wLnmGb11'1 L. 4wLnw-
11nriGb11'1 ll'12L. 1111wllw4w(j hw24.w114Gb11'1 qn116p(i: 

Q.JnLf'lWLn(jLnbuw4wG llbpb(jwiwg4_w6 w2tuwLnw(jpGb11'1 uw4w
qGb(1Q 4w11nri b(i oqLnwqn1164.bL GwL. LnriLnbum~Jm(i(jb11'1 4nrill'1g 
W(1LnWf'l(14.W6 ll~b11pGb11'1 p(jp(iw11ctbp[! hw24.w114bLnL L. [!Gf'lhWri(lWLLjbU 
W(lLnWf'l(lnL~jnLG(j W(lf'lJnLriw4_bLn L4LWriw4.n11bLnL hwllw(l: 

Q.JnLf'lWLnriLnbuw4wG llbpb(jwJwg4_w6 w2tuwLnwGpGb11'1 uw4w
qGb11'1 n11n2llw(j hwllw(l uLnn(lu (jb114wiwg4_mll b(i 1111w(jg qGwhwLnllwG, 
llb11 4nrill'1g llzw44.w6 briwGw4Gb(1Q L. hwllWLLjWLnwutuwG 
Gn11llwLnp4.wJpG (jJm~b(l [BJ 

S11w4Lnn(lwJ'1G wq11bqwLnp llb4 hb(l~wlflntuti hw24.n4. qJmriw
lll(jLnbuw4w(j llbpbriwJwg4_w6 w2tuwLnw(jp(jb11'1 uw4wqpGQ 4w11bL'1 t 
n11n2bL hbLnuJWL pwGwt".lL.n4.· 

u = (c + c.1° X1+2x1 + __ L_) 1][1/hbµp, (537) 
100 100 100 
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npuib11.· C-Ci qJm11.wuiCiuibuwljwCi uibtuurlJwJr 2whwqnp6w4wCi 6wtu
ubpCi bu, !Jf7/h/Jf7p, </-u· mpwljuinppuui l!b2bCiwlJ.w11r u uipwljuinpwJPCi 
wqpbqwuiCi u~wuwp4n11. octwCi11w4 wCii'.lCiw4wql!p w2tuwuiwu2r LJ.wp
i'.lwuipmpJnt.CiQ, !Jf7/h/Jf7p, 0-(i' QU'lhWUnLJ1 WJ1U1W'lf1W4WCi U QLI'lhWUnLJ1 
uiCiuibuw4wCi 6wtuubpp hwui4wgml!Q, uinljnuCibpnlJ., npCi uuiwglJ.ml! t 
Ci2LJ.w6 owtuubpCi w2tuwuiwu2r LJ.wpi'.lwuipmpJWCi hbui hwpwpbpwlj
gbLnlJ.: l::ipb uiCiuibumpJmCiCibpml! m i'.lb12Ciw114mpJmCiCibpml! !4WCi 
w111~rur uilJ.JwLCibp, ljwpbLP t np~bu Cinpl!wuiplJ. ou11mCibL hwCipw~b
uimpJwCi qJm11.wuiCiuibuwljwCi Ciwtu4rCi i'.lb12Ciwp4mpJmCiCibpp LJ.b112ru 
uiwppCibpp gmgwur20. n110 l!r2ru hw2LJ.nlJ. 4wqllbL t 25,7 uin4nu: UJCi 
uiCiuibumpJmCiCibpml!, npuib11. wm~rur 6wtuubp !bCi 4wuiwplJ.ml!, 
pCiw4wCiwpwp, 1111wu2 hw2LJ.r !bCi w12CilJ.ml!: ~Ci Cinpl!wuirlJ.wJPCi 
2whnt.Jpo· uin4nuCibpnlJ.: UJCi 4wf1bLP t ou11mCibL 4nCiljpbui uiCiuibum
pJnt.Ciml! u i'.lb12CiwpljmpJmCiml! b11.w6 t.flwuuiwgp uilJ.JwLCibpnlJ. 4wl! 
qnp6QCipwgp LJ.pw ljwuiwplJ.w6 wpuiw11pwljwCi 6wtuubpp 20-25 uinljnup 
uwhl!wuCibpml!: L-Ci wlJ.bLwgLJ.w6 wpctb2r hwpljCi t u hwlJ.wuwp t 20 
uin4nup: 

Q.Jm11.wuiCiuibuwljwCi l!b2bCiwJwgLJ.w6 w2tuwuiwu2r uwljwqruo 
llb4 l!pwlJ.np wpuiw1111wu2r (hb4uiwpp, mnCiCiwJr. uinCiCiw-4rLnllbuipp, 
tunf1WUWJ1'l l!buipp u WJLU) hw2LJ.nlJ. WJ1U1WhWJU1bLnt. hwl!wp LJ.bpQ 
pbplJ.w6 pwCiwi'.lubpnlJ. n11n2LJ.w6 uw4wqruo pwctwCilJ.ml! t uiCiuibumpJwCi 
ljnCi4pbui ~WJLIWCiCibppCi hwl!w~wuiwutuwun11. wpuiw1111wu2r CinpllwJr 
LJ.pw: U1uru2u· 

u . .:J 
Uw == U !Jf7/hw {tn, tnf/11, u }, (538) 

npuibrf U..fJ l!b2bCiwJwgLJ.w6 w2tuwuiwu2r wpuiw1111wu2r hbppw1.tm
tuwJrCi Cinpl!Ci t. hw {tn, tnl/11, tf)lh/Jf7p: 

l"pbCig hbpppCi l!b4 hbppwt.flntur hw2LJ.nlJ. qJnu1wuiCiuibuw4wCi 
uibtuur4wJr 2whwqnp6w4wCi 6wtuub110 n11n2LJ.ml! bu hbuiuJWL 
pwCiwdunlJ.· 

c = "+ u + u + s + '1 !Jf7/h/Jf7p, (539) 
WJuuibrf </-Ci llb4 hbppwt.flntur hw2LJ.nlJ. uipw4uinppuui-l!b2bCiwLJ.w11r u 
uipw4uinpWJPCi wqpbqwuiCi u~wuwp4n11. octwu11w4 wCidCiw4wql!p 
W2tuWU1WUQP LJ.wpdWU1f1nLpjnLUU t' lJ.pwb4Cibpp hbui L!pwupCi, !Jf7/h/Jf7p, 
U-Ci' uibtuCir4wJP wl!npuipqwgpwJr wpctbQQ, !Jf7/h/Jf7p, U-Ci' uibtuur4wJp 
hpl!Ciw4wCi (4w~puiwL) m QCipwgp4 Cinpnqml!Cibpp 6wtuubpQ, !Jf7/h/Jf7p, 
s-u· uibtuurw4JP uibtuur4w4wCi tuuwl!2r m ~wh~wCimpJwCi owtuubpQ, 
!Jf7lh/Jf7p, 'J-(j' LJ.w12bLWUjnt.pp, QUWJnL'l.bf1P u qnp6wp4l!w(i pbCiqpCip 
owtuubpo, !Jf7/h/Jf7p: 

Ub4 hbppwt.flntur hw2LJ.nlJ. uipwljuinppuui-l!b2bCiwLJ.w11r u 
uipw4uin11wJPCi wqpbqwuiCi u~wuwpljn11. octwu11w4 wCidCiw4wql!p 

332 

w2tuwuiwu2r LJ.wpi'.lwuipmpJmuo· LJ.pwbljubpnlJ. l!pwupCi hw2LJ.w11LJLJ.ml! t 
hbuiuJWL pwCiwi'.lunlJ.· 

</=</,,,CJ,,, + !a<loCJo !Jf7/h/Jf7p, (540) 
WJUUlb'l.' </,,, u <la-Ci hwl!w~wuiwutuwCiwpwp, uipwljuinppuui-l!b2Ciw
LJ.w11r u uipwljuinpwJpCi wqpbqwuiCi u~wuwp4n11. octwu11w4 wCii'.luw-
4wql!p w2tuwuiwu2r LJ.wpi'.lwuipmpJmCiCi t !Jf7/h/Jf7p, CJ,,, u CJo -u· 
uipw4uinppuui-llbQbCiwlJ.wpp u uipwljuinpwJpCi wqpbqwuiCi u~wuwpLJn11. 
octwCi11wLJ wCii'.lCiw4wql!p w2tuwuiwu2r LJ.wpi'.lwuipmpJwCi LJ.pwbljCibpo 
hw2Ll.r w12Cin11. qnp6w4rgubpo. /CJ-Ci' uipw4uinpwJPCi wqpbqwuiCi 
u~wuwpljn11. octwu11w4 wCidCiw4wql!p PPLJ.o: 

4.b112ru wCiqwl! qJm11.wmCiuibuwljwCi ~buiw4wu i'.lb12CiwpljmpJmCi
Cibpml! uipw4uinppuui-l!bQbCiwLJ.w11r u i'.lb122r-i'.lrw2w112 w2tuwuiwu2-
Cibpml! qpw11.LJ.w6 pwCilJ.npCibpp w2tuwuiwu2r LJ.wpi'.lwuipmpJwCi 
U1Wf1P~WJPU 'lf1nLJQUbf1Q 11 ljw12wlJ.WJ1nLPJWU 4n11.l!pg hwuuiwuilJ.bL bu 
1999 p. 11bljuibl!pbpp 29-p pplJ. 367 n11n2l!wl!p: libpljwJmllu 'lf1WUQ 
w1111bu hCi~gw6 bu, !bCi hwl!w~wuiwutuwuml! ppwljwCimpJWCiQ, 
hbuiuwpwp Ciwu !bCi qnp6ml!: 

~b12CiwpljmpJmCiCibpp l!wupCi opbu2r hwl!wi'.lwJCi, w2tuwuiwu2r 
LJ.wpi'.lwuipmpJWCi dubpQ, hwl!wljwpqbpCi m !Wt.flbpQ, PCi!~bu Ciwu 
w2tuwuin11.Cibpp b4wl!muiCibpp l!Jmu uibuwljCibpQ i'.lb12CiwpljmpJnt.CiCibpp 
LJn11.l!rg uwhl!wCilJ.ml! bu ru2CimpmJCi 4bp~nlJ.: ~b12CiwpljmpJmCiCibpo 
ljw11n11. bu ~buiwljwCi mwpp~wJPCi 'lf1nLJQCibpQ, 12n6p4CibpCi oquiw
qnp6bL np~bu 4n11.l!Cinpn2r!Cibp w2tuwmwu2r LJ.wpi'.lwuipmpJwCi 
1.11wppbpwljl!wCi hwl!wp· CiWJWO w2tuwmn11.Cibpp l!wuuwqpuimpJWUQ, 
npw4wlJ.npl!wuo. 1111wug LJn11.l!rg ljwmwplJ.n11. w2tuwuiwCi2ubpp 
pw1111mpJwCiCi m ~w1l!wuCibppCi: 

l::iLCibLnlJ. LJ.bpnhr2JWLP9' wpuiw1111wuibtuurLJwljwu u~wuwpljl!wu 
u qJm11.wuiuuibuw4wCi ~buiwljwCi WJL i'.lb12uw114mpJmCiCibpp uipwljuin-
11ruui-l!b2bCiwlJ.wpCibpp u uipwljuinpwJPCi wqpbqwuiCi u~wuwpljn11. 
octwu11wLJ wCidCiwljwql!p hwl!wp w12w2w11LJLJ.ml! bu w2tuwuiwu2r 
LJ.wpi'.lwuipnt.pjWU hbuiuJWL 'lf1nLJQW!Wt.flbpQ (W'l.JnLUW4 5.5): 

U2tuwuiwu2r LJ.wpi'.lwuipl!wu tul!pbpu m uiwpp~wJru ljwpqbpQ, 
pwup 11b12 Cinpbpo !bCi l!2w4lJ.bL. ljwpbLP t pn11.CibL CimJCio: 

U2tuwuiwu2r LJ.wpdWU1J1nLPJWU U1WJ1P~WJPU Cinp 'lf1nLJQCibppu 
Ci~wuiw4whwpl!wp t wCigCibL wuuip6wCiwpwp· bpbQ t.flnqnlJ.: 

U12w2w114LJ.n11. 'lf1nLJQCibpCi QLI'lnt.CibLnt.l np~bu hb12wCiljwpwjpCi, 
wCihpwctb2ui t 1111wu2 uwhl!wCibL Ciwu wCigmllwJru· wJuru2Ci 
uljqpCiwljwCi u l!r2wCi4JWL ctwl!wCiwLJw2112wCiCibpp hwl!wp: UJu~punlJ., 
u4qpCiw4wCi ctwl!wCiwLJw2112wCip hwl!wp CibplJwJwgLJ.w6 1111mmub110 
pwql!w~wui4LJ.ml! bu 0,6, pulj l!r2wCilJJWLP hwl!wp· 0,8 qnp6w
ljpgCibpnlJ.: Uugl!wCi ctwl!wCiwLJw2112wuCibpCi wpuiw1111wuibtuurLJwljwCi 
u~wuwp4l!wu i'.lb12Ciw114mpJmCiCibpp hwl!wp uwhl!wCilJ.ml! bu ppbCig 
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tlbriwriwuti 4n11.utig. tiut.i UlUUll:rnmpJmuubpflun· bLlibLntl t.inut.irbl.Jl 
lllWJllwuubppg m huw11wt.1.n11mp1mGGbppg: 

liflJntUW{/ 5.5 

lif1U1WfJf1Wtnb/uu/11/w{/wu uu;wuwf11/tlwu b q1nu1wwumbuwl;wli dtmuwf1-
l/mp1m {j{jb(1mtl U1f1llll/Wn{1/1UU1-tlbJ}bliWt/W{1Ub{1/1. dbnJ}/1-d/1WJJWf12 m 
w{1wl/wnf1wJ/1D wq{lbqwmu uu;wuw{ll/ntz odwlifJw{/ w2fuwwnrzub{1/1 
tnUJ/1/1!/JWJ/1() fJf1nl}/}U0{1[J. jnp dwtljW w2/uwwWUJ}WJ/1li Of1t/W hwtlwf1, 
fJf1/hb(1p: 

swriti:J>witiu tiwriqorin 
··~·· 

I II Ill IV v VI 

Sflwljumritiu1.1HlbebuwqwpGbf1 
1888 2048 2240 2527 2917 3393 wnw2tiu tunulp 

bpljflnJifl tunulp 2080 2240 2494 2818 3199 3743 
Oflfl"flll tumllp 2302 2494 2753 3105 3550 4129 

~bnpti-~tiw9wfl2 L. odwu11wti 1601 1761 1955 2175 2494 3170 
w2tuwtnwG9Gl:i fl 

q1m11.wgpw4wCi (~bpob11w1flu) L. q.1mrtwgflwt.iwu L.intbl!Ullltl 
UlUUlbUnLpjnLUCibppCi tunnhmpl) t UllltlnLU qJnLrtWUlUUlbuwt.iwG 
Ub_pbuWjWgt.J.w6 w2fuWUlWu.Qubpfl L. WllUlW'lfltlnl'J. Upbp.Q!ibpfl 
flupGwpdb.QCibpfl wpdbhw2i.tuwG ctwuwuwt.i GmJGl.llbu oquitlbL 
w2tuwuiwG.e'1 t.J.wpllWUlf\nLJilJWU UlWf\p~WJ'1G tlbp[! pbptlw6 
l)flntJ.PGbplig: 

S pwl!Ulnpfluu1-1lb.QbCiwtl wpGbpp u rnpwljmnpw1flG wqpbqwUlG 
Ulllwuwpl.jnri odwuriw4 wGl'iuw4wquf1 w2tuwmwu12ti qwpowmnmpJWCi 
t.J.pwbl.jGbp'1 Ciwtutiflunul uwhOwGt.J.w6 hwowl.jwpqp 'lblll.Qmll npn2 
qdtlwflnlpjnLU t (ibpljLUJWQUnLU WJU hw2t.J.wpljbl[! ljwu hWUWll!W
UlWUfuwG qnp6wl.jpgubp 02wtibm: 

UuinrL. pbrtlw6 pwGwc.'lL.[! nrn2 !wlfmt.l ljhb2lflwgGf1 WJ'l 
qnp6wlj'1gubf1[! nrn2bLm qnp6[!: U2fuwUlWG.Qf1 qw[lc.'lWt.n[lnlpJWLI 
Ll./lwblj[! hw2Ll.f1 w11Gnrt qn116wljpgub11C! tiwrbt'1 t npnzbL hblflL.JWt 
pwfJwaL.nq· 

Qm {[/+I~ +(i+;:,~J~ ](/+~;;XI+;',;;} 

+++1~J1~]1~K/+~~l (54/) 

S11wljUlnl1WJflCi wqpbqwt.nu Ull!WUW/11.inrt Odwuqwlj WUOUWljwqilfl 
hwuwr· 
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q = (1 + :!.:L)(1 + </.p.f )(1 + <lw )(1 + <lu.w) (.5.421 
'O 100 \. 100 \ 100 100 • I 

nptnbrf <lq -u t.J.uwuwLJwri llfl2wLl.wJpmll w2tuw111bLm hwllw11 111ritln11. 
hwtlbtmllu t. n11£! LJwqumo t w2tuwmwuefl hfluGwLJwu tlw11c.'lw11111mpJwG 
10%-[!, <l1rG' Ull'IW4111n11tiuUl ubebuwlf.w11fl LJwpq.w1GmpJwu hwllwp 
111114.nf'J. hwLl.btmll[!: U11w2flG t.iwpqfl qbl.ll{!nul WJG Liwqllmu t 20% 
b11Lirm11ri t.iw11qj1 11bll1.Qm1r 10%, tiut.i bppn11qfl qbl.llenur hwtlbtmll !~ 
111114.nul: Ufl2flGC! LJw11btfl t [!Gqmubt 10%, </Pt -u· pw11c.'l11 tbnGwJflG 
ll!WJUWGubpmu wztuwml:itm 'lblllemu 111p4_nrt hwtlbtmll[!, np[! npnztlmll 
t hbtnuJWl l'iL.nq' 

1wtlbtmll[! mnLJnuubpntl 
ontlfl llw4bpumjpflg 2000 llb111rflg pw11<'i11 
q.uiul{nrt qJmrtw1J1G1J1buwLJwG hnrtwmbu-
pb111l UlWl1W6ntpjnLU[! (qJnLflWUlUUlbuwtiwG 
[!U'lhWLinL11 hnflLUUlbu_pl::ipfl ut.iw1.11llwilp 
tnn4nuul::i11m.I.) 10 

50-flg llflGtL. 70 15 
11-tig uflu!L. 90 20 

</uru· w116wltmr11w1flufl hwuw11 1J1f1tln11 hwl{btmllG t: Swuuhfluq op 
W£lOWltnt/1flfl l)bl.ll{!mil WJU ltwqilmll t 5%, UlWUunLp 011t.J.w ijblllJ?mU' 6 L. 
9uwuinpu opl[w 'll:illl.Qmil' 8%: Spwl.imnpflutn-ub,ebGwtlwrul:irifl hwllwfl 
llfl2flG[! t.iw11btfl t [!U'lnLUbL 7, flu4 1Jlf1W4tnn11w1flu wq11bqwtnu Ull!Wuw11-
ljn11 odwCiriwlt wG6GwLtwqllfl hwllw11· 6%, <lu-u' w2tuwmwGpwiflu 
ul.Jlwdfl hwuw11 m11L1.n11 hwLl.btmlin: StlJwt c.'lbnGwpl.lmp1munul 3-5 tnwpfl 
wztuw111btm l)bll!PnLU WJU Ltwqunul t 8%, 5-10 111wrL1.w l)l::ill1.Qm1r 10% 
10-15 111wpt.1.w flbl.llemu· 13% L. 15 111wpmg wtlbLfl'1 l)bl.ll.Qmu· 16%; 
U'12Jiu[! LiwrbLfl t [!Cil)mGl::il 10 111nLinu. <lu.w -u· ungJiwtwl!wG 
l[l.SwpnulCibp[!, nfl[! 44 26.12.2000p. opbG.enLI. uwhuwuqw6 t 
JOLflWQWU!JnLfl wztuwtnn11fl wuuwt.iwu w2tuw111wt.1.wpOfl 20000 1111wufl 
flbl.ll.QnLlr 5000 flflWU, 20000-flg llflG!u 100000 l)flWUfl l)Ol.llpnur 5000 
'll1Wliflu q.mliw11w6 20000 1111wlln qb11wqwugnri qmuwpfl 15%-o 
100000 'lflWUJlg wl[l::iLflfl l)Oll!J?nLlf 17000 'l/1WUfl'liqmuwpw6 100000 
1111wun q.b11wqwGgn11 qmilwpfl 5%-[!: UJUlllfluni.t. ungflwtwltwu 
l[riwpnLUUhflJl UJl2JlU hwt.lblnLU[!, [!UU1 hW2llWfl4Jl, l11flWl.i111npJlUU1-
1lbpb[iwtlwpfl hwliwp Ltwqllmll t 18,4, flult wq.pbqwtnu Ul.llwuwpt.in11 wCic.'lGwLJwqllfl hwilw11' 19,4%: 

StlJwL t.inGltpb111 lllWJuwufl hwuwp wztuw111wueti tlw11c.'lwtnpm
PJwG Ll.rwl:il!Gbp[l hwzLl.fl wnun11 qn116wt.iflgGl:ip[! llblt wCiq.wll 
hw2L1.w114btnLg hb111n 4Wflblfl t ljflpwnl:it um1uwGl1wCi ll!WJUwCiCibpnLll 
w2fuwtnn11. uwt.iw1Ci tnwppl:ip LnWflfl~wJflu l.lwpqfl w2tuwtnwu12 
ljwtnwpnqCibflfl Ll.wpOwmrmtpJntG(l uwhilwGbtm hwllwp, Qwufl nri 
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wztuwmwGpp pGnLJppg m pwpl)mpJwG wumpt'SwGpg Lf wtmlw6' Ljtjlntutln 
llpwJG mwpp~WJpG 1111nLJp[!: 

Spwl.jmnppum-llbpbGwi.tw11Gbpp Lt mpwl.jmnpwJpG wq.pbqwmG 
u~wuwplfnrt odwG11wlf wG<'IGwl.jwqllp wztuwmwGpp tlw11<'lwmpmp1wG 
tl11wblfGb11C! hwztln wnGnrt qnp6wlfpgGb11C!· hwtlbLmllGbpp · lln2nG 
gmgwGpzGbpp l)b~pmll, pbptlw6 bG WrtJmuwl.j 5.6-mll: 

-

Urunwwlt 5. 6 

Sf1WltL11nf1fluL11-tlbpbliwt/w{1libf1/1 {, ll1f1Wltll1nf1WJ/1li wq{1bqwll1li UUJWUWfl
ltnfl odwlifJWlt wlidliwqwqtlfl w2/uwL11wlipfl t/wf1dWL11f1mp1wli t/{1wblt
{jbf10 hw2t//1 wnlinf] qn{1awqflglibf10 · hwt/btmtllibfl/1 tlflpflli gmgwli/12libf1/1 
fJbU/Pmtl: 

qnnoUJ 1haCibnn 
UzfuUllllWCiJ1r i.twinr UJWJtlwCiCibnC! wCii.J.Ciwu tlr2wi.tw1- i.J.Ciwuw4wn tlr2wi.tw1-

nmtl w7tuwlllb1 hu nmtl w7luwlllb1 hu 

snw4lllnnrulll-tlbJ1b Ciwi.J.wnubnr hwtlwn. 
uni.J.nnw4wCi 1,54 1.68 
pwnein tbnuw1ru· 10% 1,68 1,83 

15% 1,75 1,92 
20% 1,82 1,98 

snw4lllnnwirCi wqnbqwlllCi uUJwuwn4n'l 
odwCiriw4 wCi6Ciw4wqtlr hwtlwr. 

uni.J.nnw4wCi 1,27 1,39 
pwneir tb11uw1tiu· 10% 1,38 1,52 

15% 1,45 1,58 
20% 1,50 1,64 

Ubl.j hbppwtjlntun hwztlntl mbtuGplfwJp wllnpmpqwgpwJn wpdbp[! 
hw2tlw11Lftlmll t hbml.tJWL pwGw<'ll.tntl' 

U __ P-w ·d ./.'h'-
100 · S fJf1/I uf1p, (543) 

npmbrt' P-G hwztlblfznmll tjlwumwgp Gumw6 mbtuGplfwJn mtlJwL 
dwllwGwlfw2112wGp hwllw~wmwutuwG tlbpwqGwhwmtlw6 wpdbpG t, 
1111wllntl, w-G' mbtuGplfwJp wllnpmpqwgpnG hwml.jwgmllGbpp Gnpll[!, 
mnl.jnuGbpnt.l. d-G' hbppwtjlntun ml.tnrtmPJmG[!, dwllb11ntl. S.G' mbtuGn
LfWJP mwpbLjwG 6wGpwpbnGtlw6mpJmG[!, dwllbpntl: 

SbtuGpl.jwJp hpllGwl.jwG Lt [!Gpwgplf GnpnqmllGbpp 6wtuubp[! 
npnzt.lmll bG hbml.tJWL pwGw<'ll.tntl· 

P·u·d 
u = 100. s f]f1/hbf1p, (5.44) 

npmbrt' u -G mbtuGplfWJP hpllGwl.jwG Lt [!Gpwgpl.j Gnpnq.mllGbpp 
hwml.jwgmllGbpp GnpllwG t, mnl.jnuGbpntl: 

SbttJGplfwJp mbttJGpl.jwl.jwG tuGwllpp m ~wh~wGmpJWG 
6wtuubp[! npnztlmll bG hbml.tJWL pwGw<'ll.tntl· 
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P·U/·d 
'7J = 100-S fJf1/hbf1p, (5.45) 

npmbrt' U/ -G mbtuGplfwJp mbtuGpl.jwl.jwG tuGwllpp m ~wh~wGllwG 
hwml.jwgmllGbpG bG, mnl.jnuGbpntl: 

4.b112nG lllW(lpGbppG llbpbGwGbpp ~WhnLUUlWJpG llwubpp q.Gbpp 
fupum pwGl.jwgllwG llpmmll t Gl.jwmtlmll, np[! Lfw11n11 t wql)bL Gwl.t 
llbpbGwGbpp Gnpnq.llwG wztuwmwGpGbpp uwl.jwq.Gbpp tl11w: 'llwhmu
mwllwubpp qQWLP pwGl.jwgllwG l)b~pmll wGhpwdbzm t LjppwnbL 
hwllW~WlllWUttJwG q.np6wl.jpg, np[! Ljwpnrt t nrmztlbL q.np6nrt l.t 
hbmwqw1mll Gb11Lf 11tln11 ~whmumwllwubpp q.GbpG ppwp hbm 
hwpwpbpwl.jgbLntl: bpp llwmwlfw11w11n11 <'lbnGwpl.jmpJmGGbpp Lfnrtllpg 
Gwtuwmbutlmll t hwGpw~bmmpJmG Gb11Lf11bL npl.tt Gnp mbtuGpl.jw, 
uwl.jw1G hwimGp !t Gpw hwztlblfznwJpG wpdbp[!, WJG Lfw11bLP t npnzbL 
hbllll.tJWL lfbp~· 

p = 8 · fu f]f1Wtf, (5.46) 
npmbrt' 8 -G mbtuGplfwJp q.Gwgmgwl.jwJpG wpdbpG t, 1111wllntl. lu-G' 
mbtuGplfWJP W(1lllWl)(11lWG Ljwll tlwt'Swnpp tlWJ(lpg llpG!l.t <'lbnGwp
LfmpjmG Ljwll mGmbumpJmG wnwebLm hbm Ljw~tlw6 6wtuubp[! hwztln 
wnGnrt q.np6wl.jpg[!: 'lbnl.tu GwtulfpGmll «~WJq.JmrtmGmmbtuGpl.jw» 
wpmw1111wlfwG llpwtlnpllwG Lfnrtllpg hwGpw~bmmpJwG hwllwp 
uwhllwGtlw6 t brtbL llp2pG 1, 19 qnp6wl.jpg(!, np[! mwppbpwlftlw6 t Gwl.t 
[!Ulll GwttJl.jpG 2112wGGbpp: 'lpwGp hwztlwpl.jGbpmll LjwpbLP t LjppwnbL 
llnG!l.t Gnpbpp uwhllwGmll(!: 

4.bp[! pbptlw6 pwGw<'ll.tbpntl wqpbq.wmp llb2 llmGnrt 1m11w
pwG~m11 tnpwl.jmnpp Lt QJmrtwmGmbuwl.jwG llbpbGWJP hwllwp 6wtuub
PC! npnztlmll bG wnwG<'lpG, w1Gmhbml.t qmllwptlmll: 

Spwl.jmnpGbpp Lt pGpGwq.Gwg l.jnllpwJGGbpp Lfnrtllng 6wtuutlnrt 
LltunbLWGJmpp Lt QUWJmrtb11p wpdbp[! npnztlmll t hbtnl.tJWL pwGw<'ll.tntl' 

'1= ~- rz · /2 ·" · d fJf1/hbf1p, rs. 4 7J 
1000 

nptnbrt' ~ -G mpwl.jmnpp Ljwll pGpGwqGwg LjnllpwJGp zwpdn!P hqnpm
P.JmGG t, Lj'-1.m-Gbpntl Ljwll <'lpwmdbpntl, trG' zwrdP!P hqnpmpJwG 
oq.mwqnp6llwG qnp6wl.jpg[!: QJmrtwtnGmbuwl.jwG l)WZlllWJpG wztuw
UlWGpGbpp hwllwp WJG q.mGtlmll t 0,7-0,9 uwhllwGGbpmll: rabpl.t 
tuztuwmwGpGbpmll· 0, 7, pul.j 6wGp wztuwmwGpGbpmll' 0,9: Un2PGC! 
4turbLP t [!Gl)mGbL 0,8: PbnGbpp pwpMwG, tj1ntuw11pllwG m 
l)lUlllWpl.jllwG wztuwmwGpGbpmll WJG LfwrbLP t [!GflmGbL 0,5, /2-(j· 
tlwnbLWGJmpp mbuwl.jwpwp 6wtuu[!, q.p/t~.Lj'-1.m dwll Ljwll 6wtuu[!, 
qp/t~.<'l.md dwll, /LG' 1 Ljq. hpllGwl.jwG tlwnbLWGJmpp Lt 11pwG 
htullw~wmwutuwG 6wtuutlnrt puwimrtbrn m q.np6wpl.jllwG pbGqpGp 
htullWLPP qpG[!, l)pwllntl: 
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4.wnbLWUJnq~~. _puw1mri.b11~ u qn116w114llwu pbuq~u~ hwllwL~fl 
q~uo LJw11bL~ t n11n2bL hbllluJWL pwuw<'.iumf 

3 2 ·f>2 +Bm ·f>m +B/1 ·f>/1 +Bit ·f>lt +Bq .f>q "= "h + 100 fJf1/l/q, (548) 

nplllbl'J.. f>h -u llb4 ljq h~liuwljwu t.1.wnbLWUJmp~ q~uu t. 'lflwllmJ., 32 , Bm. 
s,,, Bq. Bq-u· 2wpct~~WJ~U, Ul(lWUUll~u~nu, ~U'lnLUUl(l~WL u ljnuu~UUlbUUl 
.QUWJnLl'J.b(l~ nL qnp6w(lljllwu pbuq~u~ 6wtuu~ unpllwu· h~LJuwljwu 
t.1.wnbLWUJnLP~ uljwlllllwllp, lllnljnuubpmJ., '12, ftm. t>,,, ""' f>q-u· 2wpctp~w
Jpu, lllpwuullpupnu, pu11mulll(lPWL u ljnuupulllbulll _puw1mri.bpp m 
qnp6wpljllwu pbuqpup qpuo, 11rwllml: 

4.bp[! pbpl{w6 pwuw<'.iunl{ t.lwnbLWUJmpp, _puw1mri.bpp m 
qnp6wpljllwu pbuqpup hwllWLPfl qup npn2llwu qnp6wljpgubpu QUlll 
tumllp lllflW4lllnpubpp, pbpl{w6 bu hwLlbLLlw6ubpmll: 

q.JnLl'J.WlllUUlbuwljwu ll2wlJwpmJubpp ll2wlJmp1wu hwllw11 
wuhpwctb2Ul lJb_pbUWJWQlJWU llp2ngubp[! pwqlJwqwu bu, hbUluWpW(l, 
Ulbl'J.p ljnuljpblll UIWJllwuubppg bLubLnLl· w1u ljwll w1u llb_pbuwJp 
QUlllflnLPJnLUQ !Wl/lwqwug ljwpunp tuu11p11 t: 

Spwljllln(lWJpu wqpbqwlllu QUUl(lbL~u 2whwqnp6wljwu gmgw
up2ubppg, WJUpu_pu· hWU(lWUjblllnLPJWU qwuwqwu qnlll~Ub(lp UjWjllwu
ubpmll 'lflWU.Q qnp6W'lflbLm huw11wl{n11mp1mu~g m ut.lwqwqmJu 
2whwqnp6wljwu 6wtuubppg pwgp, ~wl/lwqwug ljwpunp t ~llwuwL uwu 
11pwug pbpt.lw6 6wtuubpp gmgwup20: 

t- t.lbr2n. qJmri.wllluUlbuwljwu WfllllW'lflnLPJwu llb_pbuw1wgllwu 
hwllw(l llb_pbuwubpp hwllwljwpqmll ou11qpljl{w6 lllbtuGplJwJp pwqllw
PPLl llp2ngGbppg hw2l{wpljllwG llp2ngnl{ QGlllpt.lmll t UlflWljUlnpwJpG 
wqpbqwlllp ljwll llb_pbGwJp WJG lllwppbpwlj[!, npmll Gt.lwqwqmJG bG 
pbpt.lw6 6wtuubp[!: 

ut.lwqwqnLJG 6wtuubp[! npn2l{mll bG hbUluJWL pwGw<'.iunl{· 
([) = C + t; · 4 fJf1/hw (m, tnl/tl, tf), (549) 

n(llllbl'J.' C - G lllbtuGplJwJp 2whwqnp6wljwG 6wtuubpG bG, fJf1/hw (m, 
ml/tl, if), t; - G' ljwUjplllWL Gbfl'lflnLllGbpp Wfl'lJnLGwl{bUlmpJwG qnp6w
ljpg[!, np[! hwl{wuwp t 0, 15-p, 4- G' Ulbuwljwpwp 4WUIPlllWL Gbp11pmll
GbpQ, npnG_p ppbGg hbpppG hw2LtwrLJLlmll bG hbUluJWL pwGw<'.iunl{· 

p . 811 +P .. 
U1 s u 

4 = U m fJf1/hw (m, tnl/tl, tf), (550) 
d ·d-t·S11 

nplllbl'J.. Pm. P..,-u hwllwUjWlllwutuwGwpwp, lllflWljlllnpp u qJnLl'J.WlllUUlb
uwljwG llb_pbGwJp hw2LlbLJ2nwJ~G wpctb_pG t, fJf1Wtl, Sm. S11 -u· hwllWUjW
UlWUtuwGwpwp, lll(lWljUlnpp u qJnLl'J.WlllGUlbuwljwG llb_pbGwJ~ 
UlWflbljwG 6wGpwpbnGL{w6mpJmGQ, dwtl, UcrG' lllflWljUlnpwJpG wqpb
qwlllp llb4 ctwll qmlll w2tuwlllwG_p~ WfllllW'lflnri.wLJwGmpJmGQ, hw(lll, 

338 

lilt.ill. ll3
), d-u· hbppwl/lntu~ Ulunri.mpJmGQ, dwtl, t-u· hbppwl/lntu~ 

ctwllwuw4~ oqlllwqnpMwu ou11hwupwgl{w6 qnp6wlj~go: 
1wupwU1blllmp1wu UIWJllwuubpmll pppm11wt.1.nr lllflW4lllnpubpnt.l 

4wp ljwlllWflbL~U ll~2pu hw2Llnt.l WJU ljwqllmll t 0,62, wGpt.1.wt.1.np 
lll(lWlJUlnpGbpnt.l· 0,60, pulj lluwgw6 w2tuwlllwu_pGbpmll 
hwllwUjWUlWUtuwGwpW(l, 0,58 u 0,55: 

4.bp[! pbpt.lw6 pwGw<'.iup hWJUlW(lW(lp UlWnWJpG W(llllWhWJUlnL
pjnLGGbpp llp llwuo ( Ud, d, t) lllflWljlllnpwJpG wqpbqwlllp WfllllW'lflW-
1.jwG hbppwl/lntuwJpG Gnpll t ubplJwJwgumll, hbllluwpwp, ljnuljpblll 
UlGUlbumpJwG UIWJllwGGbpmll lllt.l.JWL tuG11pfl[! Lm6bLpu ljwpbLP t 
oqlllt.lbL uwu qJnLl'J.WllluUlbuwljwG uwtuLJpu <'.ibnGwpljmpJmGGbpp 
hwllw(l (np~ lllwpw6_pmll qlllGt.lmll t UlGUlbumpJmuo) qJnLl'J.Wlllulllbum
PJWG GwtuWflWflnLPJWU hwG(lWUjblllwljwu unpllwlllpt.lWJpG hblllwqn
UlWljWG ljWJWGp ll2wLJw6 unpllbppg: 

1w2t.1.wpljubpp ljWUlW(lllWu hwllw(l wuhpwctb2Ul GnpllwUlpl{WjpG 
gmgwup2GbpQ pbpt.lw6 bG hwLlbLt.lw6Gb11mll: 

4.bpQ u hwt.lbLt.lw6ubpmll pbpl{w6 uJmpbpQ LPWpctb_p huwpw
ijnpmpJmG bG lllWLPU ljwqllbLm gwGljwgw6 pGmJpp lllbtuGnLnqpwljwG 
.QW(llll bp: 

uUjWlllwljwhwpllwp bu_p qlllbL um1G w2tuwlllmpJmGmll 
GbplJwJwgGbL llbp Linri.llpg ljwqllt.lw6 llpwJG lllPUIWJ~G lllbtuunLnqpwljwG 
_pwplllb(l[!, npnu_p hpll_p bu hwu11puwGmll gwuljwgw6 lllGlllbumpJwG 
hwllwp 011~Gw4bLP lllbtuunLnqpwljwG .QW(llllbfl ljwqllbLm hwllwp: 

5 8. Sftutw;ftu mb/uunf nqftwltwu pwf1tnbf1/1 ltwqtlnuJo 
pnwwpnufmp;wu w2/uwmwupubf1/1 hwtlwf1 

Ub(l hwG(lWUjblllmpJwG qJnLl'J.WlllUlllbuwljwG lllW(lpbp qnlllpGbpp 
l4WJllwGGbppG hwllWUjWUlWUtuwG hpllGwljwG qJnLl'J.WlllGlllbuwljwG 24 
llzwt.iwpnLJubpp (w2GwGwgwG hwgwhwlllpljp' UpWflWlllJWG hwppw
LlWJflP u Lnnp-<l>wllpwljp UjWJllwGGbpmll, upubnp' U(lW(lWUlJWU 
hwppwt.lWJflP u uwtuwLbnGwJpG qnlllm UjWJllwGGbpmll, nLnnp· C~pwljp 
Q.JnLl'J.WlllGUlbuwljwu qnlllm u UtumpJwGp lllwpw6w2112wup 2pnl{p 
l4WJllwGGbpmll, nuUjp· ljbGUlpnGwljwG qJnLl'J.WlllGUlbuwljwu qnlllm u 
U1.4wpwGp lllwpw6w2r2wup UjWJllwGGbpmll, wnt.lnLJlllp· UpwpwlllJWu 
hwppwt.lWJflP qJnLl'J.WlllGUlbuwljwG qnlllm UIWJllwGubpmll, ljnpGqwup· 
GwtuwLbnGwJpG u LbnGwJpG qnlllpGbpp UIWJllwGGbpmll, 2wp11wpp· 
UnwpwlllJWG hwppwt.lwJ(lP UIWJllwGGbpmll, tunqwGwgwu bqpUjlllw
gnpbGp u 2w_pwpp l'.iw4G11bri.p hwllwlllbrf Upw(lWlllJWU hwppwt.l.WJ(lp 
l4WJllwGGbpmll, uplnup hwllw(l tunqwGwJpG bqpUjlllWgnpbGp u 
wnl{nLJUlP bGpwgwG_pnl{' UpW(lWUlJWG hwppwl{WJ(lp, untup' U(lW(lWUl
JUIG hwppwl{WJ(lp, ubri.wGp l'.iwlJG11bri.~ u qwqwpp' GwtuwLbnGwJpG u 
LbnGwjpG qnlllpGbpp UjWjllwuGbpmll, Liwri.wllpp' UpW(lWUlJWG hwppw-
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LJ.wJ11P 1..4wJliwuub11nul, U1WJ:ml:i11p L ulipm4p' UpwpWUlJWfi hw1111wlJ.wJ
l1P 1..4wJuwGubpnLli, LJ.w11muq.p L 1111lih4r' U11w11wLnJwfi hw1111wLJ.wmn 
1..4wJliwuubpmli, ubtur . Mb11m4r L 1111mlifi' U11w11wLnJwfi hw1111wLJ.wmr 
1..4wjliwuubpmli, 4W[1U10~PLP' Upw[lWUlJWU hW[lJlWlJ.WJllp, uwtuwtbnuw
jpu L tbnuwjpu 1..4wjliwfiubpmli, otuwtunLnp' uwtuwLbnuwjpu L Lbnuwjpu 
1..4wJliwuubpmu, unJWJp' Upw[lWUlJWG hw1111wLJ.wmr 1..4w1liwuubpmli, 
tuw11n11p wJq.m' UpwpwUlJWG hw1111wlJ.wJ11p 1..4wJliwuGbpmli, 6ppwGp 
WJQ.Ol' U[lW[lWUlJWU hW[1JlWLlWJ11P L4WJliwuubpmli, L"LP4P' U[lW[lWUlJWU 
hwppwlJ.WJ[lp 1..4wjliwuubpmli, tun1111bum u WliW[1WUU1p) uzw4mpjWU u 
pbllJ;!whwlJ.wpp hwliw11 4wqlibL bup mp1..4wJpu mbtuGnLnq.pw4wu 
pwpUlbp: 'lpwugpg in11uC! pb11LJ.w6 bu wrunLuw4ub11 5.7, 5.8, 5.9 u 5.10-
mli: UJ11 mbtuunlnq.pw4wu pwpUlbpp hpliwG LJ.11w 4w11hLP t 
htizUlnLJlJWlip 4wqlihL oppGw4bLP 1.J1btuGnLnq.pw4wu pwpUlb[l gwG4w
gw6 mGmhumpJWG hwliwp: t>hwp4b 4wqlilJ.w6 mp1..4wJpu mbtuGnLn
q.pw4wu pwpmbpmli itiu wpLnwgnLLJ.w6 2WU1 Liw11un11 gmgwGp2uh11' 
LJ.wnbLPPP 6wtuuC! u C!Ci11hwCipw1..4bu 2whwq.n116w4wG 6wtuumliCibp[!: 
'lw pwgwUlplJ.mli t GpwCinLJ., n11 dq.UlbL bup iowupwpbnubL LnbtuGn
Lnq.pwljwG pW[lUlb[l[! u q.lllhL bup, n11 lllPL4WJpG QW[llllbpmli WJ'l 
gmgwupzubpp Gbp4WJOLJlJOLUU WJUQWU tL 4wpLn11 it: 'lpwug 
hw2LJ.w114liwG lib11n11uh11C! phplJ.w6 bG u 4oq.lllwq.n116LJ.bG oppGw41:iLP 
pwpmtipp 4wqliliwG dwliwGw4: 

SbtuGnLnq.pw4wG QW[llllb[l[!, npnup 4wqlilJ.mli bG 11w21.J1wJpG, 
4b11wJpu u ljpgl>h11liwJpCi gwGpw2112wGwnmpJmuGbpmli 1.J1hf1wpw2tu
LJ.w6 lizwljwpmJuhppu hwliw1..4wlllwutuwu, hGwpwLJ.npmpJmu bG lllWLPU 
[!Gm11hL u1..4wuw11Lii.ln11 lllGlllbunLJlJOLGubpp 1..4wJliwuGbppu hwliw1..4w
lllwutuwGn11 libQhGwGbpp ljwqli[!: 

U2tuwtnwGQGbpp [!LI'lhwGmp 6wlJ.wLmli G2wuwlJWLP tnhuwl.tw-
11Wl1 42rn mGhG Q.JnLf'lWUlumhuwLtwG li2wljwpmJub11p li2w4mJlJWG L 
wuwuCiw1..4whm111wCi u1..4wuwpljliwCi hbm wGlip2w1..4bu il.iw1..4LJ.w6 q.n11-
6n11mpJmuCibp[!' l/lntuw1111w4wG, hn11w2pCiwpwpwljwG, llbLhn11w1.J1plJ., 
2PLIW[lW[1WljwCi u lllW[lpb[l pumjpp W[lLnW'l[lWl.jw(j (q.JnLf'lWU1UU1tiuw-
4wG lipbpQCihpp u pwqmGGbpp LJ.bpwli2wljliwu): Um P"L"ll q.np6n11m
pJmGubpp hwliwp 1..4blllQ t ljwqlibL wnwudpu tnbtuunLnq.pwljwG 
QW[llllb[l: 

SbtuGnLnq.pwljwG Qwpmbpmli [!G'lmGLJ.w6 wq.pnLnbtuuplJWJpu, 
mbtuunLnq.pwubppG L w2tuwmwupCibpp ljwmwpliwG dwliljbmCihppu 
hwliw1..4w1.J1wutuwu 11LJ.w114LJ.mli bCi li2w4wpmJubpp li2wljnLpJwG q.np6-
nupwgfihpp J:'OLO[l q.np6n11mpjmuubp[!: 3mpWQWU!.JnL[l wztuwmwupp 
ljwmwptlwG hwliwp [!GLnplJ.mli t LnCi1.J1buw1..4bu wlibGwu1..4wmw4w
hwpliw11 wq.pbq.wm[!, l'.i2tnlJ.mli t Gpw ljwqli[!, wptnw1111wljwCi Gnplibp[! u 
hw2LJ.w114LJ.nul JOL[lWQWG!Jm[l w2tuwmwGpp hwliwp wq.pbq.wmGbpp 
1..4whwu2LJ.n11 2wGwljmpJmG[!, n111..4buqp WJG 4wmw11Llr pwpmmli G2LJ.w6 

340 

wq.pn1.J1btuup4w4wG dwli4btnubpmli: SbtuunLnq.pwLtwu pwpmbpp 
hpliwu LJ.11w LtwnmgLJ.mli t tCibpq.bmp4 lip2ngubpp (Ulpwltmnpubpp , 
pupGwq.Gwg 2wuupGbpp, 4nlipwJuCibpp L wLJ.mnlibpbuwubpp) oq.Lnw
q.np6liwu q.11w~p4 : Q.pw:PrltC! liwuuw4pnpbu hw1111bg LJ.mli t uiwppbp 
wq.pbq.wtnubpp lip2h w2tuwmwupCib11p LJ.bpwpw2tuliwu 2unphplJ.: 'lpw 
hpliwG LJ.11w JOL[lWQWU!.JOL[l tnbtuCinLnq.pwLtwG QW[llllnLli wq.pbq.wmGbp[! 
1S2mlJ.mli bG, n11n2LJ.mli w2tuwmwGpwJpG 6wtuumliubp[! h lip2ngGbp[! 
JnL[lWQWU!.JnL[l li2w4wpnLJup li2w4mpJWG hwliwp: 

4.hphmli h hwlJ.bLtlw6ubpnul pbpqw6 bu libpbGwubpp [!Gtnpm
PJWG m pwGwltwLtwu 4wqlip, w2tuw1.J1mdp 1..4whwG2w114p, libpbGwGbpp 
4wqlip mGuibuwltwG q.uwhwtnliwu L wGhpwdbztn pnLn11 gmgwup2ubpp 
hw2LJ.w111..tliwu tnbuw4wG m q.pw~pltw4wu b11wuw4Cibp[! h 
W[l 'lJOLCiQUb[l[!: 

U 2wltqw6 U1PL4WJpu mbtuunLnq.pwl.twG QW[llllbpG mCibu ltn11liCin-
11n2h! u2wCiwl.tmpJmCi L Q.JOlllWUluUlbuw4wCi mbtuup4wu [!CilllplJ.w6 t 
tlnmwLJ.np hw2LJ.w111..tuh11nLJ.: lmultpbm tnumbumpJwG hwliwp oppuwl.thLP 
mbtuCinLnq.pwltwu pwptnbp (q.Jnu1w1.J1G1.J1buw4wCi lizw4wpmJubpp 
ll2wltmpJwu, wuwuCiw1..4whmJlJWU, q.Jm11wmGmbuwltwCi lipbppCibpp m 
pwl/lnGCibpp qbpwli2wltliwG) ltwqlibLpU wGhpwdb21.J1 t hw2LJ.p wnCibL 
qwpq.wgliwG hbnwG4wpGbp[!, [!Glll[lhL wGhpwdb2m bLWltbUlWJpCi 
U1LlJWLubp h 1..twmw11bL lihpbuwm11w1..tmn11wJpu wq.pbq.wmCibpp, pwpdpi
pbnGw11wl/lr! libpbuwuhpp, l/lntuw1111wlip~ingCibpp h WJL lllbtuur ltwLtwu 
tlp2ngCibpp 01..4mpliwLwgliwG l'.i2q.11pm hw2LJ.w11ltuh11: 
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VJ 
~ 
N 

VJ 
+:
VJ 

Uzuwuwgwu hwgwhwV1/1l//1 Wf1V1W1Jf1mp;wu V1G/uun1nqflw(/wu pwf1V1 
Uf1Wf1WV1JWU hw11pwtf w111/1 BwupwV1wpwomp;muf! · 1 hw 
q;nuzwi.nui.nf;uw(/wu qni.n/1 Pt11pwt.nt/mp;muf!.hwt.nf1(//1' 10 glhw 

Urynww(/ 5.1 

vl/11ul/1 1vvu lllUJ 

= Uq(lbqLUUl/1 U2tuLUU1LUUJ2~ 3 ' ' ' Uq(lbqLUUl/1 4LLiqll[! 4LUU1LU(li.lLUCi 
.c .... c:.. LU(lUllUl'\(lnl'J.LU- .2. ;:§ CJ c: .c ' ,...,,, c: I 0 C Cl 

ULUUnL9 mun ctLUi.ll.ibuin "'"' c:.. 
3 c:"' a-~c..c:-:r c: 3g_[-&g~ ' . -::r' 
-::r':::I 3 c: Cl 

3 CJ= CJ ' c: .2. 't> gi ~ 3 c::i.c -=. 5 -2'. Cl = = c: CJ 
3 Cl 

= 3 .D 3 ' c:.. =Cl -::r'3 ~ c: 3""=' .t: - '-::r'o.c..o 
"' ="=' .c..C:cCJ --::r- "'-o c:.. U2tuLUuiLUCiJ2/1 LUCi4.LUCinul[! Clo c:..o 3 3 ..::r....., ...... 

0"' CJ 3 ="=' ~'3 Cl o 0 5 3 = 303 CJ3~c:3~ .3=S£ J:l = 3 -0 = .... 03"='.c Cl CD.. .<:="=' 3 3- '& ~ 'g_ c:J "2:~ c.. s- Clio 
"' c:..3.§ 3 c: 3 c:..f= "'= -';=-§'c::i c:-':;3c: J:l = -5- c: CJ 3 5 c:.. 5 0 ="' c: c:.. = 3 CJ 3 C'"~ 

"' 3 d"3't> 3 0 3.r:..o 3 Cl J:l 3 CIC:.. _g....,3"='3E. 5 3 ~ §- S'"' 3 3"' o..r:.. 't> 3 c:.. .t: CJ 3E0>0>.2.~ 3~ z' O" c: C'Y .t: 3 .2. .2.0'3 ...... g-o =3 c:..cic::i3c:c: Cl .t: d' ~ 1:> "" "'= = ~5 c c:..o 5-5-c:.. c:..J:l 3 3 ::I Cl"' 5 "::I 

1 2 3 4 5 6 7 8 9 10 

"lnl'J./1 i.l2LU[Jnul L. IJ.ILUllLU(lUlLUgmll 

"!LUgLUhLUUl/14/1 L. plUU\?lU(lLUpnu-
10-12 ui.l tun11 .• 

AT-75M ITI1J\-IO-
hLU 1,5 10,5 10.07 L. 

5 0,67 UllUULUJ/lCi i.l2LU4LUpnLJUb(1/1 
b114m hbui!!n4. 25 15.09 hLUi.lLUn hmaLUCih bnbuuLUn 

U4LU4.LU12LU4mi.l LU124.m1ui/1 L. 
8-10 ui.l tun(l .• 

AT-75M EAT-2,5 hLU 4,0 28,0 05.10 5 0.25 2LU4.flLUll/1 i.lCiLUgn(ll'\Ub(l/1 
b114m hbui!!n4. n1Ci1wgi.lwCi hLUi.lLU(l 

8(1U1LUhb(14 25-27 ui.l tun11. AT-75M ru\H-4-35 hw 0,6 4,2 05 .. 10 10 1,67 

dwi.lwliwljw4.n11 211wuiLU11Cib(1/1 
0,04 41.l/hw AT-75M K3Y-0,3 IJ.llUUl(lWUUlnti.l 

' 
41.l/hw 4,0/100,0 28,0 05.10 5 0,01 

"IWUJ2WJ/1Ci IJ.llUllLU(lUllUUJnLJlb(l/1 
4 g/hLU tL.zLU(lct/11 AHP-20 ui/hw 20,0/5,0 140,0 06.10 3 0,20 i.lwCi(lwgmi.l 30 4'-lUl 

1 2 3 4 5 6 7 8 9 10 

1wCi!!WJ/1Ci IJ.IWllW(lUlWCijmpb(l/1 4 g/hw Mr3-80 
fl3.(D-1A 

ui/hw 10.0/25,5 70,0 07.10 3 0,04 
PLU(ldmu LtintuWl'\(1Wi.l/12ngCib(1/1U (n:3-0,8Ei) 

"!LUUJ2WJ/1Ci IJ.IWllW(lUllUUJnLJlb(l/1 4 g/hw, 5 41.l hbn. Mr3-80 2ITTC-4M ui/hw 1,5/3,75 10,5 07.10 3 0.27 
LtintuWl'\(lnti.l L. pbnCiwpLULtlmi.l 

"!LUCiEWJ/lCi IJ.llUllW(lUlWUJnLJlb(l/1 4 g/hLU Mr3-80 rD-<D-IA ui/hw 10,0/25,0 70,0 07.10 3 0.4 
pw(l<'.lmi.l gp/11/lCi 

"lwCi11w1/1Ci IJ.IWl1WPU1LUUJnLJlbpn4. 4 g/hLU Mf3-80 NIBY-0,5A hw 3.0 21,0 25.09 5 0,33 
IJ.ILUllW(lUlWQnLLi 

CCil'\Wi.lbCi[! 3,48 

Ub(lUb(l/1 CiwtuwlJ.ILUuipwuuimi.l L. gwCi11 

I 

Ub(li.lwgmp wtuuiLUhLUCimi.l 3 g/hLU, 2,5 4q/U1 tL.2LU(lct/11 DC- IOA ui/hw 10,0/33,0 70,0 08.10 3 0,03 
4,5 4'-lui 

Ubpi.lwgm/1 IJLUll<'.lnul 3 g/hw tL.zLU(ld/11 3DC- !OO ui/hw 40,0/130,0 280,0 08.10 3 0,01 
LtintuLUl'\PWi.l/12ngCibp/1Ci 10,5 4'-lui 

Ub(li.l/1 lJlntuLUflllnLll 3 g/hw, 541.l hbn. r A3- CA3-3507 ui/hw 3,5/11 , 7 24,5 08.10 3 0,09 

8LUCi!! ' 2pllwCi w4nuCib(1/1 5-6 ui.l, 10-12ull 
C3-3,6 

AT-75M (4_0(1WUW(1- hw 2,0 14,0 09.10 3 1.00 
IJ.IWUlPLUUUli.lLUCi hbui i.lpwu/lli tun11. 

i:>wunnuwo)* 

QiwCi4.w4nul i.lb4 hbui11n4. AT-75M 3KKW-6 hw 2,0 14,0 09.10 3 0.50 

CCil'\Wi.lbCi[! 1,63 

8wli12b11/1 tuliwi.l11 

I U2CiwCiw1/lu 4.bqbuiwgpnCi 2pmli w4nuCibpn4. :)bn11n4. hw 0,1 0,7 10.10 3 10,00 I i 



\.>.) 
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1 

nnnqt.lwli gwligp t.lwp[lnlt.l 

dwt.lwliw4w4np 2pwuiwplibpp 
1.4WIJlflWUU1nLt.l 

qwpuwliwJpli 4bqb1J1wgpnli 
wnw2pli 2pnLt.l 

1bpp~gp1].CibpnlJ. upu4mt.l 
t.lntwtun1J1bpp 1].bt.l 

qwpliwliwipli LJ.bqb1J1wgpnli 
2flnLt.l bp4pnp1J. wliqwt.l 

unLJlil! bflfl"fl!l wliqwu 

unLJli[! !"flllnfllJ. wliqwt.l 

unlj!i[! hpliqtpnplj. wliqwt.l 

'lwlipWJ~Ci l.4WflWflU1WliJnlpbpp 
IJ.WU1Wp4mt.l 1.4wp4hppg 

'lwlipwJpli l.4WflWjlU1WliJmptpp 
pwpOmt.l t.lwliflP!Pli 

'lwlipwjpli 1.4wpwpLnwli1mptp~ 
t.lwliriwgmt.l 

'lwlipwJpli 1.4w11w11uiwli1mphpp 
pwriOmt.l lflntuw1J.11t.lp2nglibf1pli 

'lwlipwjpli l.4WflWfllnWUJnlpbf1p 
LPntuW!\flnLt.l L. pbnliwpwlflmt.l 

1 

'lwli11w1pli 1.4Wf1WjlU1WlijnLptpp 
PWfl~OLt.l QflP!Pli 

'lwlipwjpli 1.4WflWflLnWliJnLPbflp 
grimt.l 

8w11wlimt.l 

dwt.lwliw4wlJ.nri 211wuiw11libflp 
hwlinul 

Qlil].wt.lbli[( 

4nt.lpWJliWJPli pbflpwhwlJ.wp· 
OIJ.nLnp [WuwlJ.npt.lwt.lp 

1wuip4p lflntuWIJ.flnLt.l 

1wLnp4p qLnmt.l 

OIJ.nLnp hwlJ.wpnLt.l-t.lwt.l[mt.l 
(hw4w4.nflmt.l) 

'lw4tpp pwpOmt.l 

1w4bp~ lflntuw1111mt.l 

'lw4tpp pbnliwpwlflnLt.l 

1w4bpp 11pqmu 

2 

1,0 t.l3/hw 

0,04 4t.l/hw 

1200 t.l3/hw, 
w4nulibpn4 

2,5 4q/hw wt.ln-
Cipw4WJPli WIJ. 

1200 t.l3/hw, 
w4nulibpn4 

" - -

" - -
,, 

- -

2 g/hw 

2 g/hw 

2g/hw 

2 g/hw 

2 g/hw 

2 

2 g/hw 

2 g/hw 

t.lb4 hblllpnlJ. 

0.04 4t.l/hw 

70 g/hw 
10-15 ut.l pwriO. 

70 g/hw 
10 4t.l hbn. 

70 g/hw 

130 g/hw 

130 g/hw 

130 g/hw 

130 g/hw 

130 g/hw 

3 4 

~bnpn4 

.llT-75M K3Y-0,3 

~bnpn4 

MT3-80 noM -£30· 

~bnpnlJ. 

~bnpnlJ. 

~bnpnlJ. 

~bnpnlJ. 

~tmpnlJ. 

MT3-80 
n3-<l>-1A 

(n3-0,85) 

t[.2WfldP! 
A"1P-20' 

30 44ui 

MT3-80 n3-cl>-1A 

MT3-80 2nTC-4M 

3 4 

MT3-80 n3-cl>-1A 

MT3-80 HPY-0,5 

T-40 353TY -1,0 

.llT-75M K3Y-0,3 

Pt1111whwlJ.wp 

CK-5M "Huea" 
L. )l.(8H-6A 

3"1!\-MM3-534 

t[. zwpdp! osn-20A 
9,5 44ui 

MT3-80 nc-1,6 

~hnpnlJ.' 

MT3-80 2nTC-4M 

~bnpnlJ. 

~bnpnlJ. 

5 6 7 8 9 10 

t.l3/hw 0,5/0,5 3,5 10.03 5 2,00 

4t.l/hw 2,5/62,5 15,0 10.03 5 0,01 

hw 0,1 0,7 20.03 5 10,00 

hw 2,5 15,0 0504 3 0,80 

hw 0,1 0,7 15.03 5 10,00 

hw 0, 1 0,7 05.03 5 10,00 

hw 0, 1 0,7 20.05 5 10,00 

hw 0,1 0,7 5.06 5 10,00 

ui/hw 7,0/35,0 49,0 15.03 5 0,03 

ui/hw 25/125,0 175,0 15.03 5 0,01 

ui/hw 3,0/15,0 21 ,0 15.03 5 0,13 

ui/hw 10,0/50,0 70,0 16.03 5 0,02 

Ln/hw 1,517,5 10,5 16.03 5 0,13 

5 6 7 8 9 10 

Ln/hw 10,0/50,0 70,0 16.03 5 0,02 

hw 6,0 42,0 16.03 5 0,17 

hw 2,5 17,5 17.03 5 0,40 
I 

4t.l/hw 3,5/87,5 24,5 20.06 5 0.01 

63,73 

hw 2,0 14,0 05.07 5 0,50 

U1 
7,0/1,0 49,0 05.07 5 1,00 ljt.l/hw 

m/hw 10,0/1 ,4 70,0 05.07 5 0,71 

ui/hw 1,0/0,7 7,0 05.07 5 1,43 

ui/hw 1,0/0,07 7,0 05.07 5 28,60 

m/hw 1,5/1,16 10,5 05.07 5 0,86 

m/hw 1,0/0,07 7,0 05.07 5 14,30 

ui/hw 0,5/0,04 3,5 05.07 5 0,12 
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1 2 3 I 4 5 6 7 8 9 10 

Ubrulwgm hwlllpljp qlllmtl-
6 g/hw tL.zwrictni «nemKyc»* l.11/hw 4,5/7,5 31,5 15.07 5 0,27 

lllbuwljw!lnrimtl 13 Lj4.l.11 

Ubritlbflp UjWhbul.llw!lnrimtl 6 g/hw ~bnenll l.11/hw 0,50/0,83 3,5 15.07 5 2,40 

Qu11wtlbu[! 50,1 

Uzuwuwgwli hwgwhwlllpljp qon4, 121,85 
nring tlbebliUJjwg4wo 
nnnonrimG1mlilibnh Llnw 15,40 

* U1..4wuw114nri. w[il'.l(iw4wqt.l~ l*l[!' 2 t.lw[lfl 

Ufljnww[/ 5.8 

U{IW{/Wll1JWU hW{lf}Wl/WJ{l/1 
q1nurzwL11uL11buw[/wu qnll1/1 

UztuwlllwCipp wutj_wCimtl[! 

1 

=iwuewinu lllWflWfllllWuJmpbfln 
tlwCiriwgmtl 

=iwuewinu UlWf1Wfll.llwCi1mpbfln 
tuwnCimtl 

=iwuewinu lllWflWfllllWuJmpbfln 
pwrillmtl Lllntuwrtriwtln2ngubrinu 

=iwu11w1nu lllWflWfllllWuJmpbrin 
ljlntuwl'lflnLtl Lt pbnuwpwljlnLtl 

=iwu11w1nu lllWflWfllllWuJmpbfln 
1amtl QflP!P tlb2 

Unl/mJll1/1 /unll1/1 Wflll1WfJflnLfJJWU L11b/uun1nq/1w[/wu pwflll1 
8wupWll1W{/WflnLf}jnLUIJ. 1 hw 
PbflpwL11lfmp1muf!. oqL11wqn{latlwu I ll1w{lmt1' 100 g!hw 

Uqribqwlllp U2tuwlllwli11n 3 .£, ' ' .s::.. 
Uqribqwlllp Ljwqtl(! WfllllW!fflnriw- LjWl.llWfltlWCi D ~ r:::.. 

.2."' "' c: D ' c:J uwunw1mCin ctwtll.Jbl.lln "'"" ~§:C:.~~ r:::.. 
3~'<> c: 

3~~-g_~--- ~ c:j -=' 
"' ' 

-=' :::> 3 
3 "'::::r c: .2. "t> 

Cl c: 3 6"° "' 5 .2'. c:J .s::.. 3.o .s::.. c: 
"' -=' 3 <::-.s::.. 

3 ' r:::.. .s::.. c:J ~ .2. 3""" ~ ~ -::r'o.c..o 3 c:J "" :::T'<> .c..~C:c:J ~-::i' "'-or:::.. Cl"' r:::.."' 3 3..::r....,J-1 .:J N "' 3 .S::..'<> "'"" 0i0> 0 5 3 .s::.. 3"' 3 "' 3 ...:I c: 3 ...:I .3=6-S D.s;:_ 3 -0 ::::r ~ "' ~ "'3"".o Cl <IL ~.S::..'<> 3:.g_-fu~~c:J .C.."':::l c. aa.. Cli"' "" r:::.. 3 ,§ 3 c: 3 r:::..2= ~ .s::.. 
73c:. ~~3 ~ D::::; -5- c: "' 3 5 r:::.. 5 0 ="" c: r:::.. = 3"' 3 c~ ""3 d"3"t> 3 0 3 .S::...:J 3 C>D 3 Cli r:::.. 3....,3""3c: 5 3 ":' §- S'"" 3 3"" CL .S::.. °t> 3 r:::.. ~"' 32- Cl C>.2. §: ..::l"Oz'a' c: C'J ~3 .2. .2.cr~.,.., 5- 0 ::::r 3 

r:::..c:ic:.3 c: c: 3.0 ~ d' ~"t> N "'= 3.s::.. ~5 r:::.. Cli 3 3 :::l Cl N C r:::..a 5 -5- r:::.. 5 .g 

2 3 4 5 6 7 8 9 10 

=inrin CiwtuwUlWlllflWUlllmtl Lt gwlip 

0,67 l.11/hw MT3-80 "1CY-4,0 l.11 2, 1 14,7 05.08 10 0,32 

. - - ~bnpnlj_ l.11 1,0 7,0 05.08 10 0,67 

- . - T-25A nr-o.2A l.11 14,3 100,1 05.08 10 0,05 

3 Ljtl hbn. MT3-80 2nTC-4M l.11 2,0 14,0 10.08 10 0,34 

~bn11n4. l.11 0,86 6,0 10.08 10 0,78 



VJ 
+. 
00 

VJ 
+. 
\,Q 

1 

1wlipwJflli U1Wf1Wf1lllWliJm~hf1fl 
g11nul 

'-l.wf1 · gwpwlinulml. 

'.JflqbLWQnLll 

1w11~hgmll 

1wlllfl4fl qLnmll-Ulbuw4wiJ.n11mll 

Uh[lllfl wtulllwhwlinul 

Ub11llf1 pw11ilnul lflntuw1111w-
llf12nglih11f1Ci 

Uh11llfl lflntuw1111mll 

Uh11llf1 phnCiw~wlflmll t.. LQnLll 
2Wflf!WQWUfl llb2 

SwCip 

S11llwCi dwllwCiw4w4.nf1 
wnmCih11f1 pwgmll 

Sf1nLll (2 wCiqwll) 

CCi11wllhCi[} I 

1 

1WLif!WJf1Ci U1Wf1Wf1UlWUJnL~hflfl 
llwurimll 

1WLif!WJflCi U1WflWfllllWUjnL~hflfl 
pwriilmll lflntuw11riwllf12ngCihflf1Ci 

1WCif!WjflCi U1WflWfllllWUJnL~hflfl 
lflntuw11rimll I... pbnCiw~wlflmll 

1WUf!WJf1Ci U1WflWfllllWUJnL~hflfl 
LQnLll gwCifl!fl llh2 

1wCipwjf1Ci U1WflWfllllWUJnL~hflfl 
QflnLll 

UnlJ.nLJLnfl gwCipfl gwpwCimll 
(4 wuqwll) 

Srimll (8 wCiqwll) 

UniJ.mJLnfl hmCiil (4 wCiqwll) 

hJnlllfl lflngtumll Lwuhrin4. 
(4 wCiqwll) 

Lwuhriflg tunLnfl hwiJ.wpmll-
llwllLnLll (4 wCiqwll) 

1w4hrifl pwriilmll (4 wCiqwll) 

2 3 4 5 6 

MT3-80 
MBY-0,5A 

hw 2,3 
(HPY-0,5A) 

20-22 ull tun11. .L1T-75M 
nAH-4-35 hw 0,57 

3Ei3TC-1,0 

8-12 ull tunf1. .LlT-75M K3Y-0,3 hw 1, 1 

- .LlT-75M nP-5 hw 2,0 

20 4qlhw tL.2Wfldfl! OC-4,5A Ul 1, 1 

1,5 4q/Ln tL.2Wf1dfl! ncw-3 Ul 2,25 

20 4qlhw ~hnpniJ. Ul 0,43 

3 4ll rA3-53A Ul 2,0 

20 4qlhw ~bnpniJ. Ul 0,57 

20 4q/hw, 2-3 ull MT3-80 C3Y-3,6• hw 1,43 

2 4ll/hw .LlT-75M K3Y-0,3 4ll 1,7 

- ~hnpniJ. hw 0,5 

2 3 4 5 6 

UnqnLJlllfl oqlllwqn11Mwli wnw2f1Ci lllW[lnLll 

SwCipfl tuCiwllp t.. phf1pwhwiJ.wp 

0,09 Ul/hw MT3-80 li1CY-4,0 Ul 2,1 

- " - T-25A nr-o.2A Ul 14,3 

3 4ll hhn. MT3-80 2nTC-4M Ul 2,0 

0,09 Ln/hw ~hnpniJ. Ul 0,86 

0,09 Ln/hw MT3-80 
MBY-0,5A 

hw 2,3 
(HPY-0,5A) 

llb4 hbLnpniJ. T-25A 3EiHTY-1,0 hw 5,0 

- ~hnpniJ. hw 0,5 

- - MT3-80 KC-2,1 hw 0,5 

- - MT3-80 rnn-6,0 hw 1,3 

- - MT3-80 nC-1,6 hw 0,8 

2,5 Ul/hw MT3-80 nTH-4,0 Ul 4,0 

7 8 9 10 

16, 1 10.08 10 0,43 

4,0 10.08 15 0,75 

7,7 15.08 10 0,90 

14,0 15.08 10 0,50 

7,7 01.08 10 0,02 

15,8 20.08 10 0,01 

3,0 30.08 10 0,05 

14,0 30.08 10 0,01 

4,0 30.08 10 0,03 

10,0 30.08 10 0,69 

11,9 30.08 10 0,12 

3,5 30.08 10 2x2,0 

11,36 

7 8 9 10 

14,7 01.03 I 10 0,04 

100,1 01.03 10 0,01 

14,0 05.03 10 0,04 

6,0 05.03 10 0,10 

16, 1 05.03 10 0,43 

35 05.03 10 4x0,20 

3,5 
30.03-

10 8x2,0 
30.10 

3,5 
10.05-

40 4x2,0 
10.10 

9,1 
15.05-

40 4x0,77 
15.10 

5,6 
15.05-

40 4x1 ,25 
15.10 

28,0 
15.05-

40 4x0,63 
15.10 



w 
VI 
0 

w 
VI 

1 2 3 4 5 6 

1w4bpp ljlntuwl)[lnul u 2,3 2,51J1/hw rA3-53A U1 
pbnCiw?wljlnul (4 wuqwil) 

1w4bflp l)pqmil (4 wCiqwil) 2,5 Ln/hw MT3-80 CHY-0,5· U1 4,5 

Qlil)WilbCi[! 

Uilpn112!! tun1J1p ilzw4m?JWli qonq, 
nppg· ilbpbuw1wgqwo qnpon11nL-
e1m!iCibnh Llnw 

UnqmJtnp oqLnwqnpMwli bp4pnpl) Lnwpmil 

9wlipp tuliwilp Li pbppwhwqwp 

1wCipwjpCi UjW[lW[llflWUJnL?bflp 0,09 Ln/hw MT3-80 !.1CY-4,0 U1 2, 1 
ilwCipmil 

1wCipwjpCi UjW[lW[lltlWUJnL?bflp - . - T-25A nr-o.2A Lt1 14,3 
pwp6mil ljlntuwl)pwilp2ngCibppli 

1wlipwjpli UjW[lW[lltlWUJnL?bflp 
ljlntuwl)pmil u ptnliw?wljlmil 3 4il hbn. MT3-80 2nTC-4M U1 2,0 

1wCipWjpCi UjW[lW[lltlWUJnL?lifl/1 0,09 Ln/hw ~bnpnq Lt1 0,86 
LQnLil gwliriP ilt2 

1wlipWJpli UjW[lUJ[lUlWUJnL?b[lp 0,09 in/hw MT3-80 HPY-0,5A hw 2,3 
gpmil 

UntlmJLnp gwCipp gwpwCimil illi4 hbLnpnq T-25A 3EiHTY-1,0 hw 5,0 
(4 wliqwil) 

1 2 3 4 5 6 

~pmil (8 wliqwil) ~t;npnq hw 0.5 

UnqmJLnP hmCi6 (4 wliqwil) MT3-80 KC-2, 1 hw 0,5 

tuninp ljlngtumil LWubpnq MT3-80 rnn-6.o hw 1,3 
(4 wCiqwil) 

Lwubppg tunLnp hwqwpmil- MT3-80 nc-1.6 hw 0,8 
ilwilLmil (4 wGqwil) 

1w4bp/1 pwp6mil (4 wCiqwil) 3,75 in/hw MT3-80 nTH-4,0 hw 4,0 

1w4bpp ljlntuwripnLil Li rA3-53A 2.3 
plinCiw?wljlmil (4 wliqwil) - - U1 

1w4bfl/1 l)pqmil (4 wCiqwil) - - MT3-80 CHY-0,5 U1 4,5 

QCil)WilliCic:f OQLtlWqnpMwCi 
bpl!pnpl) UlW[lnLil, 

nppg illipbCiw1wgqwo qnpon11m-
?JmCi!ibpp qpw 

• Uqritqwuiu uUJwuwri~nri wli61iw~wqllti f'ltii.lu' 2 llwri11 

7 8 9 10 

16, 1 
15.05- 40 4x1 ,09 
15.10 

31,5 
15.05- 40 4x0,56 
15.10 

42,62 

53,98 

32.65 
' 

14,7 01 .03 10 0,04 

100,1 01 .03 10 0,01 

14,0 05.03 10 0,04 

6,0 05.03 10 0,10 

16,1 05.03 10 0,43 

35,0 05.03 10 4x0,20 

7 8 9 10 

3,5 
30.03-

10 8x2,0 30.10 

3,5 
10.05- 10 4x2,0 
10.10 

9.1 
15.05- 10 4x0,77 15.10 

5,6 
15.05- 10 4x1,25 15.10 

28,0 15.05- 10 4x0,94 
15.10 

16,1 15.05- 10 4x1,63 15.10 

31 ,5 15.05-
10 4x0,B3 15.10 

47,10 

31,00 



\.;.) 

Vt 
N 

\.;.) 
Vl 
\.;.) 

uwfuw1h11uw1/1u" 1h11uw1/1u 
amnhuan 

Uztuwll1w!ipp wG4.wlimilo 

1 

tunqw!ip bpbulj_w(l 

iwliQWJpli UfW(lW(lUlWlijnLpb(lp 
tuwnlinul 

iw!ij?Wjpli UfW(lW(lUlWGjmpb(lp 
. pwpOmil 1.tmtuw1l(lWilp2ngGb(lp!i 

iwGQWJp!i UfW(lW(lUlWCiJmpbpp 
LPntuWl'\(lnLil 

iw!iew1p!i u.iw11w(llllWCiJmpbpp 
g(lnLil l'\WZUlnLil 

1 

QnilwrtPP pwpOnul g11pipli 

Qnilwripp LPntuwllpnLil t... gpmil 
llWZUlnul 

9puiwhbp4 

Swpwlimil 

iwlij?WJp!i UfW(lW(lUlWCijmpbflp 
tuwn!imll 

:i.wGpwjpG U\Wf1W(lll1Wli)Olpbpp 
pw(lOmll 

iwliQWJp!i UfW(lW(lUlWCijmpb(lp 
LPntuwrl!lmil 

iw!ij?WJp!i UfW(lW(lUlWCijmpbpp 
g(lnLil qwzuimil 

uwtuwgwli11w1p!i 4nqtnMwgpw 

C!i!lwilblio' 

SCi4wlijnLpp uibuw4w4.npnLil t... 
hp4.W!ill UfWLW(l!ibpp hbnwgmll 

SG4w!i1mpp wtulllwhw!imil 

I SCi4wGJnLpp pw(lOnLil 
LPntuwq11wilp2nglib(lpli 

Ufijnwwft 59 
4wr1111nJJ/11/1 Wflt.nWfJflnLfJJWu t.nbfuun1nqf1wftwu PWflt.n 

Bwupwt.nW{IWGntpjnLU[!. 1 hw 
HiflDWt.n/}nLf}JnLUn t:JCJ am 'W 

.s::.. Uq(lbqwuip Uztuwuiw!ipp 
3 .0 ' ' Uq11tqwuip 4wqilo 4WU1W(lilw[j .0 ... c:. W(lll1Wf'\pnrtW- .2. .:> .:> c: 

.J.:l ' CJ liwlinu>1mlin ctwilltb1.11n N"=l _2;:1oc: c:. 
3~"=' 0 ~ c:.. c: -::t c: 

3~~-g_~~ c ci -::J' .:> -::J' :::> 3 
3 .:> .::r C: .: .2. "t> ~ c: 3 c:i.o ~ 5 .2'. CJ .s::.. 3 .0 .s::.. '.E CJ -::J' 3 C:-3 CJ 

.s::.. 3 ' c.. c: .2. 3""=' .c - ~O.c:..o '::J .::r'::J .c:..Cc:o ·3£ "'<> c.. Ola c..i:> 3 3:3"""'-' 0"' 0 3.s::..'::J Cl'::J Cl 01° 5 30 3 03...:sc:3...:s .3:S=- .0 = 3 <> .::r ... 0 ... .:>3"='.o Ol Cll. .c .S::..'::J 3 "=l .C..O '::J "2"':J ~ s- Clo "=' c:.3.§ 3 c: 3 c..f = .... .s::.. 73c::s ::r::r°'o c:..~ c:~3 c: .0 .::r -s- c: 0 3 s c.. S o.::r"=' c: c:. 3 30 3 c:- ... 5 3 ":' c.. '::J 3 .,. 3 "t> 3 0 3.s::..o 3 Ol .0 3 Cl c.. .::r"'3-=i3c: .::ro ~c:: 5' '::J 3 3-=i .2_ CL.S::.. "t> 3 c.. .co 
3 '2, Ol Ol .2. §'. 3.0~ O' c: " .c 3 .2. g- 0 .::r 3 
C..CJc::;3c:c: Ci .c Ci' ;!,, "t> "' ...,g:3E gs c: C..i:> s -s- c.. c.. .0 3 3 :::> Ol N s '::J 

2 3 4 5 6 7 8 9 10 

inrtp hpiluw4wG t... !iwtuwgw!iQWJpG ilzw4nq}JnL!i 

5-7 uil MT3-80 A.Ar-SA hw 1,8 12,6 10.08/20.08 5 0,55 

--
~nu~n(l . ·3 g/hw 

~bnpnlj_ Ul 10,0 70,0 08.09/18.09 5 0,05 4wtpnLil.1 ,5g/hw 

4,5 g/hw IOM3-6A n3-¢1-1A 1.11 12,0 84,0 08.09/18.09 5 0,04 

5 4il hbn .. r A3- CA3-3507 1.11 4,0 28,0 08.09/18.09 5 0, 11 4,5 g/hw 

4,5g/hw MT3-80 CTI-10 hw 2,7 18,9 08.09/18.09 5 0,37 

9 I I 

2 3 4 5 6 7 8 10 

60,0 Ulihw 
p!ij?liW- n3A-1 ll1 50,0 350,0 08.09/09.09 5 1,20 
q!iwg 

5 4il hbn, MT3-80 POY-6A Ul 9,0 63.o I 08.09109.09 5 6,65 
60,0 ui/hw 

27-30 uil tunp. .AT-75M ni\H-4-35 hw 0,5 3,5 10.09/20.09 20 2,0 

6~ Lill tunp. MT3-80 353TY-1,0 hw 2,2 15,4 25.03/05.04 5 0,45 

~nu~np. · 2 g/hw MT3-80 YTM-30 Ul 10,0 70,0 05.0410.04 10 O,Q3 
4wtpmll. · 1 g/hw 

3,0 g/hw IOM3-6A n3-¢1-1A Ul 12,0 84,0 05.04/10.04 10 0,03 

5 4il hbn., r A3- CA3-3507 Ul 4,0 28,0 05.04/10.04 10 0,08 
3,0 g/hw 

3,0 g/hw MT3-80 CTT-10 hw 2,7 18,9 05.04/10.04 10 0,37 

18-20 uil tun(l . .AT-75M KPr-3,6 hw 0,8 5,6 05.04/10.04 10 1,25 

13,20 

Sli4wliJntpp liwtuw1.4wtn11wuuimil t... ui!i4mil 

30,0 g/hw ~trnen4. Ul 0,14 1,0 05.04/20.04 10 21 .8 

2-3 4q/ui TMT .A tt.zwpctpi ncw-5 Ul 4,00 28,0 08.04/22.04 10 0,08 
UfpbUfW(lWUlnlj_ 0,5 4c!Ul 

30 g/hw IOM3-6A n3-<l>-1A Ul 12,0 84,0 1004/25.04 10 0,25 



w 
VI 
~ 

w 
VI 
VI 

1 2 

SuljLUuJmpti ttintuLLI'll'l"lll 5,0 41l 

Su4wu1mpti pbnuLUpLULtJmll t. 30,0 g/hLU 
Ulu4nrt llbf!buLUJti LQLULJ.npmll 

YLUpUln:PtiLti Ululjmll 30 g/hLU 

Q[jl].LUtlb[i[!' 

Su4LLir4ubriti gwf!LUumll 4-5 u6 tunri. 

'ibpptigtiriubriti LU2fuLUU1lUUf!LUJtiu :PbuLUqnu 
LnLOnLJ!'lti UjLUU1(lLUUUlnL6 600 Llhw 4LU6 

qbuunn 500 1/hLU 

'ibpptigtiriubpnlJ. upuljmll 
600 LihLU ! nLOOLJll 

(:PbuLLiqnu 4LLI1l qbli4np) 

Uti22LUl1LUJtili 4nLLU1tilJ.LUgtiLU 10-12 ull 
lUrlLU2tili wliqLUll 

U2tuLUU1lUUf!LUJtili LnLOnLJPti 
4LUpLUU1b' 0,2 

ljq/hLU, wzfu.Lm-UjlUUlf1WUU1nLll LUnLU2tiu LUliqLU6 OnLJP[!. 500 LihLU 

'TJLU)f!LU(l lJ.liLUULUUlnLUb(lti' 4nLn- ljLU(lLUtnb' 0,2 
fllUl].jlUU pqbqti 1].b6 LUDLU2tiu ljq/hLU, LU2fu.LnL· 

i wliqLUtl OnLJP[!. 500 LihLU 

1 2 

UzfuLUtnLUuf!LUJtili LnLOnLJPti 
ljLUpLUtnb' 0,2 

UjlULnflLUUtnnLll bfllj[lOfll]. LULiqLUll 
ljq/hLU, LUzflJ.LnL· 
OOLJP[!. 500 lfhLU 

'TJLUJf!W(l lJ.liWULUtnnL!ib(lti' ljnLn- ljLU(lLUtnb' 0,2 

flLUl].JLUU pqbqti flb6 bf14f1nf11]. ljq/hLU, LU2fu.LnL-

LUuqLU6 OnLJp[!' 500 lfhLU 

UzfuLUtnLUUf!LUJtiu LnLOnLJPti 
rltJ!].mltJl ljLU6 :pb-

UjlUUlf1lUUUlnL6 
[inqb[i,LUzfu. lnl-
OmJp 500 LihLU 

rlti1J.n6til ljLUll :pb-
'TJLUJELUfl htilJ.LUul].nLPJnLUUbflti 1].b6 unqbu,LU2fu. Lnl· 

OnLJp 500 LihLU 

Uti22LUf1LUJtiu ljnqUltilJ.LUQtiLU 10-12 ull funfl. 
bfl4f10f11]. wuqwil 

°iLUUf!LUJtiu UjLUf1LUf1UllUUJnLPti 
LUilnutiLU4LUJtJU 

pwrillmil ttinfuwl].(lLUllti2ngub11tiu 
UbltJLnfllU, 
1,5 a/hw 

°iLUUf!LUJtiu UjLUflLU[ltnLUUJnLptJ 5 46 hbo. 
ijlnf1.JLUl].JlnL6 l}LU2lfl 

°iLUUf!LUJtiu UjLUJllUJlUllUUjnLpnlJ. 
LU6nutiLU4LUJtiU 

uumgm6 
ubLt1Ulf1LU, 
1,5 q/hw 

~f16LUU LUrlnLubpti hLUlim6 lUrlW2'1li 0,2 4il/hLU 
LUUqLUil 

~rimil LUriLLI2tiu LUuqLUil 600 LlhLU 

3 4 

r A3- CA3-3507 

:}bof!nlJ. 

T-70C KCM - 4-1 

su4LU 11 4ub11ti tuuLUllf! 

MT3-80 363TY-1,0 

MT3-80 An>l<-12 

IOM3-6/\ noM-630 

MT3-80 KOH-2,8A 

MT3-80 An>l<-12 

MT3-80 on-2000 

3 4 

MT3-80 An>K-12 

MT3-80 on-2000 

MT3-80 An>l<-12 

MT3-80 on-2000 

MT3-80 KOH-2,8A 

IOM3-6/\ n3-<l>-1A 

r A3- CA3-3507 

MT3-80 KOH-2,8A 

.LI. T-75M K3Y-0,3 

:}bo2nlJ. 

5 6 7 8 9 10 

Ul 4,00 28,0 10. 04/25. 04 10 0,82 

Ul 0,27 1,9 10.04/25.04 10 11, 11 

hLU 1,6 11,2 10.04/25.04 10 0,62 

34,77 

hLU 2,0 14,0 15.05/05.06 5 0,50 

hLUq{ 10,0 70,0 12.05102.06 5 0, 12** 

hLU 2,0 14,0 12.05/02.06 5 0,50 

hLU 1,8 12,6 20.05/02.06 6 0,55 

hLUq{ 10,0 60,0 25.05/20.06 5 0, 10** 

hLU 12,0 72,0 25.05/20.06 5 0,09 

5 6 7 8 9 10 

hLUq.t 10,0 60,0 15.06/01.07 5 0, 10** 

hLU 12,0 72,0 15.06/01.07 5 0,09 

hwq.L 10,0 60,0 15.06/01.07 5 0, 10** 

hLU 12,0 72,0 10.07/15.07 5 0,09 

hLU 1,6 11.2 10.07/25.07 6 0,62 

Ul 12,0 84,0 20.06/15.07 5 0,01 

Ul 4,0 28,0 20.06/15.07 5 0,04 

hLU 1,6 11.2 20.06/15.07 5 1,24* 

4il 0,2 1,4 12.07/17.07 5 1,00 

hLU 0,8 5,6 12.07/17.07 5 1,25 

-



w 
Vl 

"" 

VJ 
Vl 
-...) 

1 2 3 4 5 6 7 

!ipilwCi wnmutrn hwCinLil t11411n11 0.2 4Ll/hw A T-75M K3Y-0,3 4Ll 0,2 1,4 
wuqwil 

SpnLLl tr4rnM wCiqwLl 600 Llhw ~bnpnlj_ hw I 0,8 5,6 

CCitlLULlbCi[! 

Pbf1Pl1!.hwlj_wp 

<Dflbfl~ hliamil 80 g/hw MT3-80 KVIP-1,5M hw 0,3 2, 1 

<Dflbflfl pwfl?imil 80 g/hw ~bnpnlj_ Lil 0,4 2,8 
itintuwtlrwiln2ngubp~li 

<D11trn LtintuwrirnLil 2 ljil hbn. r A3- CA3-3507 Lil 4,0 28,0 

Pbflpwhwlj_wp 150 g/hw MT3-80 K.llH-2 hw 0,4 2,8 

4wf1Uln~nLn pw11~mil 150 g/hw ~bnpnlj_ Lil 1,0 7,0 
lflntuwtl11wLln2ngut11nu 

Pbflpfl lfintuWtlflnLLl tlWZlllflg tlbUjfl 
5 4il r A3- CA3-3507 Lil 4,0 28,0 

lJ./WhbUUl 

Pbflpfl pbnCiwpwlflnul l.. 
150 g/hw tL.zwrdni KCn-156 Lil 10,0 70,0 

111buw4wtJ.n11mil 4,0 44111 

1 2 3 4 5 6 7 

Pbflpfl UjLUhbuUlwlj_npmil 150 g/hw tL.2Wfldfl! T3K-30 Lil 12,0 84,0 
11, 1 44111 

CCitlLULlbCi[! . 

Uilpn'l.21:! 4w11111n~nLn ilzwljmp1wu 
Li pbrpwhwlj_wpfl qOntJ., 
nrflg LlbpbCiWJwglj_wO qnp0n'l.nt· 
91mCilitmh Llnw 

• ~wllwrip~mll GwtuwLtmGwipu , pulj hWJlllWflWflmll' Lbnuwiru UlWJllwuubriP hwllwfl 
" UqribqWlll[] UUjwuwri!Jnri wGoCiwljwqllp pp41.1· 2 llWfll"l 
••• UqribqWlll[] UUjWUWf14nri wuaGwljwqllp PP41.1' 4 llWfl'l 

8 9 10 

22.07/27.07 5 1,00 

2207/27.07 5 1,25 

8,65 

18.10/08.10 5 3,33 

20.10/10.10 5 40.00·· 

20.10/10.10 5 2,00 

20.10/10.10 15 2,50 

20.10/10.10 15 29,85 .. 

20.10/10.10 15 3,70 

20.10/10.10 15 5,97*'' 

8 9 10 

20.10/10.10 15 1,25 

88,60 

145,22 

40,43 



w 
Vl 
00 

w 
Vi 
\0 

hwfuw1 tmuw1f10 /, l bnuw;/10 
qmnfllibf1 

Uztuwmw(jpjl wCilj_wlinlllQ 

1 

UCi(j'lWflWfl fuw11(jnlf1'lP 
pWflW'lflWllwub~jl (hn11j1. lflltlWO 
qnllw11p'1 4wil mn[l~jl. wlj_wqj1) 
pwridnlll UintuwnnwilhonaCibnh(i 

UCi(j'lWflWfl tuwn(jmfl'lP 
PWl1W'lf1Wilwubf1p lflntuwrn1mil 
2tipilng l. riwmwp4mil 

Ut:it:iqwpwp tuw11£inq1qj1 UjWUlflWU-
tnmll l. 4nLJmwlJ.nrpmll Cipw pw-
11wri11wilwutrij1 ilwuriwgCitLm. 
ilwrtbLm Ii tuwnlibLm llj12ngml 

1 

Uuuriwriwr tuwnlimn'lP pjlilpw4w£ 
wtwiwhwlimil ripwqnliml ('lPQW· 
lltmmio 1 ll2 0,18 u3 hwziJ.niJ. [qjlw-
qnCijl gnmll f'uwnCimfl'lP tl.rw Li 
tuwn(jmll (40-70 qn!il\ 4.2 4q 
f'uwnCintf1'l'1 wnwlll 211mil (10-15 
tlil2). 600-700 q, wtuuiwhwuwo 
tuwnCimM'1 owoljnul pw11.wlipntj] 

!Xbpllnglibri'1 hnrth t/lnrimll (10-15 
uil). Wf1P'1 hwlJ,wQmil I.. qintuw-
l'lflnLll (25 %) 

Sw11wgmgj1i u1m11j1 (pwpll qnilw11 
pp) 4Jntuw'lnmu 25 il hb11w4npmp 
Jw(j lJ.pw li Lg(jmll pbnilngGbfl[! (10 
uil tun11m111wilp) 

Sw2wgmg'1i G1mpfl (pwflil qnll-
wripp) hwppbgmu u. UJ!iriwgmll 
s.>brilngmil 

UCiCi'lWl'lWfl tuwnCintpqfl 4Jntuw-
'lflntll , Lgmll s.>bflilng[jbflfl llbp. 
hwppbgmil u 1.1.1011wgmll (0,13 il') 

~l:ipilngCibf1'1 6w64'1 hwliwfl 
pw11wupfl UJWUlflWUtnmll l.. 
wllriwgnul 4wri4wu(jbpj1 4pw 

8wG2flg wnw2 uuli'lWflwn zbfllllP 
wnwlfl ppmll' (10 Ll il2) 

Uf/jnwwl; 5.10 
Ofuwfunm/1 Wf1U1W!Jf1nL{JJWli mbfulin1nqf1wl;wli J?Wf1U1 

8wliJ?WU1Wf1WO'fll{JjnLUf!. 1 hw 
Pb{1J?WU71/ntpjnLUf! . 25 g/hw 
:1b{1ungf1 uw/.;b(1GUf! . 60 II 
Uwa/11/1 liLRtJ · 1200-1400 hw1111tf 

' ' .c. Uqribqwmjl Uztuwlllw(j!!P 3 .u J;l ~ c. Uq[lbqwlfljl 4wqllQ Wflll'IW'lf1nf1W- 4Wl11WflilWfi 0 c: 
J;l ' .2.0 

~CL I~ c CJ 1Jwunm1m(in dwllllbuin c:. ,..,,-::i 
\,:::) ~ ~ C! -::I' c: 3 c "'.l 3c:3.03 ' -~c:.c.L.c ......... c CJ -::t 

I.:> -::t :::i 3 
S' .2. 3 c::, .D i=. s z CJ .c. 3 O..::r .c. C: c .2. ti 3 .D I.:> c :r-::i .c: ~ -::to.c..:::i 3 CJ 

= 3 ' c. ..c.c:i ":l' 3 e-"'.l ..::r-::i ..c. c c CJ O>.:::i c.o 3 3 ..::r-.. ~ 3 ..c:."<:l 
~":>' "'-Q c:. 

.:::i3...;Sc:3_, -3=SS. 0,...., 0 S'3 Cll ciil.::> s 3.c:. 3"' 3 .D .c. 3 '° ..:::r ~ I.:> 3 ":J J;l 

3 :§.'&~ "@. ~ "E"=' c. ~ Clio c.. 3 .§ O> CIL .<::: ..C.'Q 
":J 3 c 3c..1r= ~ .c. 

"'f-3c::, 3 31:::1 3 c::-~ c-=:3c: .D ..:::r 5 c:"' 3 5 c.. 5 0 ..::r"<:l c: c.. s 3 "':' c:. ":J 3 er 3 t1 3 0 3.c.1.::> 3 O> J;l 3 Cll c. ..::r"'3-::i3C: 5' ":J 3 3 c.. 
3~0>0>.2.iii: 

~i.::> _, ~ 3-::i Cl..C. ti .c: l:::J 
3.o~_g' c: C"J .c: 3 .2. .2. a' 3 ..... g- 0 ..:::r 3 C..CJc:i3c:;: ·c.. Cll ~ ~ti "' "'.:::T = ~5 c C..l:::J 5-5-c.. s :g 3 3 :::i O!,...., 

2 3 4 5 6 7 8 9 10 

UwOrLP wtibgnul[! pbrillngubflnlll 

7,8 ll3, 
MT3-80 

n3-<l>-1A 
14,30 100,0 14.8 U1 (n3-0,86) 

ln 10.09 5 1,04 -

7.8 ill. 
14,8 U1 

MT3-80 2nTC-4M l1l 5,00 35.0 10.09 5 2,96 

7,8 il3, 
tL.zwpdjlt C-121M 14,8 lll ln 5,00 35,0 10.09 5 2,96 

2 3 I 4 5 6 7 8 9 10 

10,8 il3 
~b112nlJ. ill 0 ,86 5,2 10.09 5 12,56 

-

9 ill ~t;112nlJ. Ill 0,86 6,0 10.09 5 10,46 

6 ill ~bn2nlJ. ll3 2,51 85.2 20.02 10 2,39 

60 il2 ~b11enlJ. il2 12.17 84,8 20.02 10 4,95 

7,8 ill ~b1112n4 ill 2,51 17,6 20.02 10 3.71 

70 ll2 ;1!:rn2n!J. 1i1 10,00 70,0 20.02 10 2x7,00 

600 L· 60 ll2 ~bn2n4 
u

2 
121 .81 152.7 20.02 10 2.75 



V.l 
0\ 
0 

\.;.) 

O'I 
....... 

1 2 3 I 4 5 6 7 

Utrilitpti hbUl llw11.wO pmuwhn11.ti 
20 4q, 60 il2 112 4wtl lflUlwO qnllw11Pti fuwnlimll Li :?tnpmJ. 24,23 169,6 

awCio <0,6-0,7 Qfll2) 

SwGpjig hbUln utrilltpji !J.riw 0,6 llJ 
2,54 17,8 uCiCiflWflWfl tuwnCimri11ti Lgnul 

:?l;npn!J. ll2 
(1ull), ptpt.w4j1 uiu11tgnul Li 2rimli 
(1-2 1 /ll2) 120 l pmfl 24,23 169,6 

Sbflllnglibfll'l pwgnLll l. lfiw4nul 
2 llWflfl, 1 cfwll :?lrn_pn!J. (30-40 Ofl), Griwlig wll~nqp ll2 60,0 420.0 

tuuwllllli olipwgpnul OflW4Wli 

UwOtiLti 2flnLll uriwug wllpni12 600 L· 60 Ll2, 
:?tnpn!J. tuuwll.Pti nu~gpmtl (30-40 ori. utqnuti nli~g- ll2 121, 14 847,7 

oriw4wCi 1-2 wCiqwll) pmtl 21,2 tl3 

UwOtitlitriti !J.riw uCiCi'lWflWfl tuwn-
limri11'1 4wll pmuwhn11ti gwlimtl 

0,3 ll3 :?tnpn!J. ll2 2,54 17,8 (2WIJ. UlWL} liriwCig wllpn11p 
tuliwll.Pti nlipwg9mll (5 wliqwu) 

UwOtitlibriti upu4m1l' pmliw.Plillli-
4wllllitrin!J., (5 wCiqwtl) tmOnLJP 
UIWUlflWUUlbLniJ. 

10L LnL0mJp Cwtw4ti uf1U4P! OPP-1 ll2 360,00 2520,0 

Uw011LCibpj1 ulimgnLll oriqwliw4wli 
Li hwli,PWJl'!li ll.IWflWpU1WUjnLpb-

20 L tmOnLJp :?tn_pniJ. ll2 43,61 305,3 pn!J., (3 wliqwll) tmOmJI} 
UIWUlflWUUlbLntl. 

Strillngutrimll LlnLwtunlllbflp 
60 Ll2 

:?tneniJ. 112 48,60 340,2 9w11hwli (2 wliqwu) 

Cli11wlltlin 

1 2 3 4 5 6 7 

'ln11.ti htillGw4wli Li liwfuwuwOtitwJtili (uwtuwuiCi41lwli) ll2w4mp1mu 

lunqwliti trituiJ.wp 10-12 ull3 AT-75M AAr-10A hw 1,43 10,0 

umll.lbp:j>nu:j>wlll 
=!wli_pWJjili UjWflWflUlWlijnLpbpp 500 4qlhw. 

MT3-80 VICY-4' Ul 2,10 14,7 llwliriwgmLl Li tuwn(jmLl 4witinulw4wli 
wn· 200 lmlhw 

'lw(j_pwjp(j UlWflW[llnWUJnLPbflti 700 4qlhw MT3-80 n3-<i>-1A 14,30 100,0 
pwriilmli lfintuw11riwuti2ngutritiG (n3-0,86) 

U1 

'lwlipwJtiG ll.IWJ1WJ1LnWCiJmpbf111 700 4q/hw, 
lfin!lJWflflnLLl 1 4Ll htn. MT3-80 2nTC-4M Ul 5,0 35,0 

'lwCi_pWjjili ll.1Wf1WJ1U1Wlijmpbf1ti 700 4qlhw :?tnpniJ. Ul 14,30 100,0 
pwpilmll 9Plitl11i 

'lwlipwJtili 1.4wpwriuiwli1mptriti 700 4qlhw T-40 1nTC-4M hw 2,3 16,0 
g11nul J)W2lhmll 

SflU1Whbf14 25-27 ull tunf1. AT-75M n/\H-4-35 hw 0,5 3,5 

9J1U1Whbf1411 4ntLU1'1lJ.wgpw· 10-12 uu tunri. .LlT-75M K nH-4r hw 1,43 10,0 
qwriliwli(! 363TY-1,0 

liwtuwuw6tiLWJj1G ljnLLLntiiJ.wgjiw 10-12 ull tunri . .LlT-75M K nH-4r hw 1,43 10.0 363TY-1 ,0 

Cli11wLlt(jn 

Uw011Llibpji lllli4nul 

~tpLlngjig uwOtiLti [!CilllpmpJmCi, 
hwq. hwlinul Li UlWflWJW!J.nrimtl (70-100 85 hwq.hwuilhw ~tnen!J. 2,86 20,0 

hwQ.hwui/hw) hWVl 

8 9 10 

01 .03 10 2.48 

01.03 10 23,62 

01 .03 10 2,48 

01 .03 35 2x35,00 

01 .03 35 2x35x0,5 

01 .03 35 5x23.60 

25.03 20 5x0,17 

25.03 20 3x1,83 

25.03 10 2x1,23 

316,81 

8 I 9 10 

10.08 1 0,70 

20.09 1 0,66 

20.09 1 0.05 

20.09 1 0,14 

20.09 1 0,05 

20.09 1 0,30 

20.09 1 2,00 

01 .04 1 0,70 

01.05 1 0.70 

5,30 . 

05. 05 5 29,72 



w 
0\ 
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w 
0\ 
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1 2 3 4 5 6 7 

uwonLutrin pbnunul (uiwriwimD 85 hwq.hwui/hw ~bnpnq 
hwq. 17,14 120,0 

lj1ntuw1111wllp2ngull11pu hwui 

UwOrLubpp lj1ntuw1111mll 11w2ui 85 hwq.hwui/hw 
T-16M pwlj1p 

hwq. 12,00 84,00 
(70-100 hwq.hwui/hw) 1 4ll hbn. hwui 

UwOrLP pllnuwpwlj1mll li 85 hwq.hwui/hw ~bnpnq 
hwq. 3,6 25,2 

pw<twunul uwOpLn11ubppu hwui 

SpllwG wnmubflp hwumll 0,2 4ll/hw .ll.T-75M K3Y-0,3 4ll 0,2 1,4 

SpllwG w4nuGbpp hwumll 1 41lfhw MT3-80 KPH-4,2A hw 0,9 6,3 

Uw0PLP uiu4m11· lll:rnpnq 85 hwq.hwui/hw ~bnpnq 
hwq. 0,40 2,8 
hWU1 

llbpbuwin4. 85 hwq.hwui/hw MT3-80 CKH-6A hw 0,2 1,4 

nnnqmll 
. 

440-500 ll3/hw ~bnpnq hw 0,07 0,5 

CG11wllbun· 
llbnpnq uiu4bLm 11buwmll 
llbpbOw1mJ uiOIJb1m nbwomll 

Otuwtunuip tuOwllp[! 11w2uimll 

Uqnuiw4w0 UJWl1WllU1WUJnLPP 
pwri6ntll lj1ntuwru1wllp2ngOb11pu 500 4qthw ~bnpnq U1 0,70 4.9 
<wwnubnmn 
Uqnuiw4wu UJWllWllLnWUJnLPP 
lj1ntuw11rimll 1 4ll hbnw4.n11mpiwu 500 4qthw MT3-80 2nTC-4M U1 5,0 35,0 
i.lnw 
'Tlw11w11uiw01mpp pwpllmll pmuw 

500 4qthw ~bnpnq U1 0,70 4,9 
uli\1~\10 

1 2 3 4 5 6 7 

Up22w11wipO 4mLLnpqwgpw wqn-
10-12 ull tunfl. KPH-4,2A hw 0,90 6,3 uiw4wu UjW(1Wf1U1WUJnLpn uum- MT3-80 

gmllnu <2 wOawll) 500 4qlhw 

ur22w11w1pu uiw11wOmpimuub11p 
~bnpnq ll2 114,00 798,0 pw11hwu tPtu11bgmll (2 wuqwll) 

4.bqbuiwgpnu 211mll (10-12wuqwll 450-500 ll3/hw ~bopnq hw 0,07 0,5 

'Tlwrnw11 hpqwu11mpimuubf1p ti 600 t/hw w2tuw-
MT3-80 on-2000 hw 3,80 22.8 4.Ciwuwuimubflp !lbll uiwCip. tmOmJp 

Pmjubpp Ow11ljwtnnul 1 hw ~bnpn4. hw 0,07 0,5 
. ' 

Pmiub llP p2wuinul 1 hw ~bnpnq hw 0,06 0,4 

Cu11wllbun 

Otuwtunuip pbppwhwqwp, !nriwgntll li wnw2uw1pu ll2wljmll 

'.Jnpwungp llwppmll li W'lPP 11m11u 
~bnpnq ll2 57,10 399,7 pbflmll 25 ll hbnwqnpmpiwu 4.riw 

tunOwqwungp llwppntll li W'lPP 
flnLflU pb11mll 25 ljll hbnwqn11m- 100 ll2 

~bopnq ll2 42,80 299,6 
PJWU i.lnw 
Otuwtunuin uibritiwpw11 ti uib11w- 20 U1/hw ljWUW! 

~bnpnq ljq 20,00 140,00 4.n11mll uiwriwubpp llb2 (6 wuqwll) qwuqttwO 
Otuwtunuip uibpliubflp 11w2uipg 

20 ui/hw ~bnpn4. ljq 214,00 1498,0 flnLllU pb(lnLll (6 wuqwll) 

Otuwtunuip uib11tilibpp pwpllmll 
20 ui/hw ~bopn4. ljq 428,00 2996,0 lj1ntuw1111wllp2n9Cibpp[j (6 wuqwll) 

8 9 10 

05.05 5 4,96 

05.05 5 7,08 

05.05 5 23,61 

05.05 5 1,00 

05.05 5 1, 11 

05.05 5 212,0 

05. 05 5 75,00 

05. 05 5 14,29 

294,27 
116,77 

15.06 1 1,43 

15,06 1 0,10 

15,06 1 1,43 

8 9 10 

15. 06 1 2x2,22 

18.06 5 2x87,72 

05.05 150 

~bqbmwgtlwQ 
on 11 x14,28 

mL.n11.n 
~tn9~ 

~1wui 

05.07 1 0,26 

20.07 2 14,29 

30.07 2 16,67 

371,86 

15.08 2 3,86 

17.08 2 4,67 

20.08-10.10 50 1000,00 

20.08-10.10 50 93,46 

20.08-10.10 50 46,73 



VJ 

°' """ 

VJ 

°' V'I 

1 2 3 4 5 6 7 8 9 

Otuwtum.np lllb[luUb[lp 
ipnfuwqrinul 1 ljil hbnwqn[lllLPJLUU 20 lll/hLU MT3-80 2nTC-4M ljq/hLU 606,00 4242.0 20.08-10.10 50 
llnLU(6LUUClLUil) 
Otuwtunlllp lllb[lulibrip 20 l!l/hLU :>bnpnq ljq/hLU 428,00 2996,0 20.08-10.10 50 
qLUlllUJ[lljnlll (6 wuqwil) 

Otuwfl.lnlllp l!lbpuwzwri (6 wuqwil) 20 l!lihw :;lbn11n4 ljq/hw 11.40 79,8 20.08-10.10 50 

Cwriwuubrip lllbqwitintunul 1.11wil-
5000 2lU[ILUU/hLU :;lbn11n4 2lU(lWU 143,00 1001,0 20.08-10.10 50 

ljbgilLUU hLUilLU[I (6 LUUqLUil) 

Cwpwuub11p ljLUUJl1lil 5000 2lU[ILUU/hLU :;lbn11n4 2LU[ILUU 42,80 299,6 20.08-10.10 50 
2112wuwljub[1p qpw 

sb11uubrip !nriwgl1lil 5000 2w11wu/hw :;lbn11n4 2W[ILUU 71.43 500,0 20.08-10.10 50 

Cwriwuubpp wu2wll111Lil, hwqwu- 1000 hLUqLUliq, 
qLUqll[llllil u ljLUfl.lmil wnLUUllllUflP hwqwuqcJ° 5 :;lbn11n4 hwqwGq 15,00 105,0 01 .09-10.10 40 
lllLUlj (6 wuqwil) zwriw!i, 25 g/hw 

=twqwuqubpp itintuwqpmil 1000 hwqwuq, 
tunuwqwling u l!lbuwljwqnriilwu hwqwliq[f 5 :;lbn11n4 hwqwGq 15,00 105,0 01 .09-10.10 40 
l!lbqwilwu (6 wliqwil) zwpwu, 25 g/hw 

Otuwtunlllp l!lb[llilibpp 25 g/hw :;lbn11n4 4q 10,00 70,0 10.10-01.12 50 l!lbuwljwqnpmil (6 wuqwil) 

Otuwtunlllp hwljwqnrimil(6wliqwil 25 g/hw :;lbn11n4 ljq 21 ,00 147.0 10.10-01.12 50 

=twljb[!p pwpllmil 
25 g/hw :;lbn11n4 ll1 0,30 2.1 10.10-01.12 50 

1Pntuw~riwilp2ngubppu 

=twljbpp itintuwqrimil ilpb[lwljWJLU~ 25 g/hw rA3-53A ll1 0.40 2,8 10.10-01.12 50 

1 2 3 I 4 5 6 7 8 

=twljbrip pbnuwpw41mil 25 g/hw :;it;n11n4 ll1 0.40 2,8 10.10-01.12 

Otuwtunlllp hmil11p hwullu11Lil 25 g/hw :;ltrn11n4 1.11 1.43 10,0 10.10-01 .12 
ilpbpW4WJWU 

Cuqwilbuo 

Uilpn1120 6tuwtun1.11p il2wljmp1wu 
l1l pbp11whwqw11p q6nq. 
w)uw6PLP llbn11 .l!lCiljilwCi 
qbUW11Lil. 
nppg ilb11buw1wgqw6 qnp6nri.qpw 
p)uw6PLP ilt11.1.11CiljilwCi qbuwl1lil, 
nnha ilt2tCiw1wallw6 nnn6n11.unw 

• UqrihqWUl[! u1.4wuw114nri 4wll w2tuwU1WU~[! 4WU1Wllnri wuaGw4wqllfl P~4C! 2 llWJl'l 

10 

33,00 

46.73 

1754.38 

34,96 

116,82 

70,00 

66,67 

66,67 

250,00 

119.05 

8,33 

6,25 

9 10 

50 6,25 

50 1,75 

3729.58 

4717.82 
58,37 

4540.32 
93,37 



5.9. Of1fluw1tu1/1 l11u/uun1nqflw1twu pwf1l11Uf1 l/wqtlu1m 
" Qjflll]WU1UU1/:;uwqwu U7/:;fuu/11/WU Wf11JjnLUWl//:;U7 
OQU7WQfl{10Uf m UfWjtlwuu/:;{1[! 

011pCiw4hLP mhtuCinLnqpw4wCi PWf11Ilhf1 Lqhmp t 4wqlihL lip 
'lhlqpnLli 4nCi4f1hlil ~hf1lihf1WjpCi IJlUIJlhUnLf}JWU hwliwf1, pu4 nG11hwG
f1WLqhu' lip2mGmhuwjpG lihphCiWIJlf1W41Ilnf1WjpG hw4.wpw4WJWCiGhf1p I.. 
liw[1qWjpG UlqWUWf14liwCi 4hGm11nGCihf1p lihphGWJW4wG umn11wpwctw
GmliCihf1p 4n11.lipg Gwtuo11np 4Gp4.w6 LqWJliwCiwq11hf1p hpliwG 4.f1W 
ULqWUWf144.n11. mGmhump1mGCihf1p pnLnf1 li2w4wpm1uhf1p li2w4mp1wG m 
phf1pwhw4.wpp I.. nG11hwGm11 w2tuwmwGpGhf1p 4wmw11liwG hwliw11: 
LmCi4f1hlil mGmhumpJWG hwliw11 mhtuGnLnqpw4wCi pWf11Il 4wqlihLPU 
Lqhmp t Gh11wn4.hG pnLnf1 w2tuwmwpGh11n· 11w2mw4.w11nLpJwG, 
wGw uGwLqwhmpJwG, 2pGw11w11w4wCi, ClJ nt11.wmGmhuw4wCi liphf1pGhf1p 
m f}WlfmCiGh11p 4.h11wli2w4liwG Wf11IlW'lf1WliWUhf1p I.. WJLG: Uju 'lhlqpmli 
mhtuGnLnqpw4wG pWf11Ilhf1mli Lqhlilp t hw24.P wnGhL mCimhump1mGmli 
wn4w qJnL'l.WIJlUIJlhUw4wG mhtuGp4wCi I.. lipwctwliwGw4 lqWJliWGW
Clf1WjpG 4w11qn4. oqmwqn1164.n11. lipQIIl GIIlhUWJpG lihphGWIJlf1W41Ilnf1W JPU 
LqWf14P 4wli liw11qw1pG uLqwuw114liwG 4hGm11nGp mhtuup4wG 
IIlf1W41Ilnf1pum-lihphGw4.wf1p hhm lipwllpG 4wli wnwGg G11w: 

Pf1hCig qn11omCihmpjWU [}Cipwgpmli ~hf1lihf1WJPU IJlUIIlhUnLpjmCi
Cihf1p liho liwun umpLq4.w6 wump!SwGwpwf1 4wGgGp Ghil. liwuGw
qpmwgliwG, 44111'.iwmhG li2w4wpmJUhf1p pwGw4n. 4w4.hLwgGhG liJmu
Ghf1p 6w4.wLGhf1[}, dhnp 4Phf1hG hwliWLqWIJlWUtuwG mhtuGp4w4wG 
lip2ngCihf1 I.. hwlihliwmwpwf1 PPi 4wtumli 4mGhGwG lip2mGmhuwjpG 
IIlf1Wl.jlilnf1WJpG Lqwf14hf1P9 I.. uLqwuw114liwG l.jhGm11nGGh11pg: UJ'lLqPUP 
mGmhunLpJ mGCihf1[} 4.h112pGGh11pG 4'lPlihG qJ m11.wmGmhuw4wCi 
mhtuGp4wJp UlqWUWf14liwG, [}Gpwgp4 I.. 4wLqplilWL Cin11nqmliGhf1p 
4wmw11liwCi, LqWf1Wf11J1WGJmphf1p, pmGwpplipl.jwmGhf1p, 
Lqwhmumwliwuhf1p, 4.wnhLwpuwG1mphf1p, uh11liwgmp I.. WJL GJmphf1P 
llhnp phf1liWG hwliw11: UJU 'lhLqpmli mhtuGnLnqpw4wG pWf11Ilhf1[} 
4mGhGwG LqWf1q l.jwnmg4.w6p I.. qJm11.wmGmhuw4wG mhtuGpl.jwJP 
oqmwqn116mlin l.jhh2mwGw, PWJQ lihphGw1wg4.w6 w2tuwmwpGGhf1p 
6w4.wLGhf1[} 4lih6wGwG, nf1[} 4hwGqhgGp mhuwl.jw11w11 2whwqn11ow4wG 
owtuuhf1p lfinp11wgliwGn: 

l>hf1lihf1WJpG mGmhump1mGGhf1[} Ghil. liwuGwqpmwgliwG I.. uhlfiw-
1.jwG q1m11.wmGmhuwl.jwG mhtuGP4WJP llhnpphf1liwG pWJLpG 4qGwG w1G 
flhLqpmli, hph m11.11.w4p owtuuhf1[} pw4.w4wGpG gwo11 LPGhG w11mw
'lf14.n11. liphf1pGhf1p pGpGw11cthppg I.. mGmhumpjwG LqLWGw4.n11w6 
2whmpwphf1mp1mCiG WLqwhn4.4.p: =iw4wnw4 'lbLqpmli' mGmbumpJmG[} 
Lqhmp t hwz4.wf14P I.. nGmf1p pf1 mhtuGp4WJP Wf1'lJmGw4.hm 2whw
qn116liwG hwliwLqwmwutuwG mw11ph11w4Ghf1[}, n11nCig liwupG liwCi11w
liwuG tunu4.hL t UnLJG w2tuwmmp1wG 2-f'l'l ClLtumli: 
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5. 10. G;ml]wl11ul11uuwqwu l11U/uufll/w;f1 awuf1wpunul{wamp;wu 
m pwuwl/wl/wu qwqtl/1 b. w2/uwl11mdf1 utwhwupwf11//1 

l{/:;f1Lmamp;muu m OUfl11/1tlw1wgmtl[! 

5. 10. 1. G;ml]wl11DU7uuwqwu l11U/uu/11/w;f1 awuf1wpunul{wamp;wu 
l{uf11mamt1£! b.pwuwqwqwu l/wqtlfl OUfl11/1tlw1wgmtl£! 

qJm11.wmGmhuw4wG mhtuGp4wG Wf1'lJnLCiw4.hm oqmwqn116hLm t. 
pwGw4n hCiw11w4.n11pCiu G4.wqwqmJGp hwugGhLm hwliwf1, wGh11wcth2m 
t WJG 6wG11wphnGhL w2tuwmwGpGhf1p wlipn11.2 uhqnCip nGpwgpmli 
linmw4.nf1WLqhu hw4.wuwf1Wj_wlfi: Uw4w1G li2w4wpmJUhf1p li2w4mp1wCi 
u phf1pwhw4.wpp mhtuGnLnqpw4wCi wnwCillGwhwm4mp1mGCihf1[} lip2m 
it. n11 hGw11w4.n11mpJmG hG IIlWLPU lihf1 gwCi4wgw6 LqwhwG2uh11Ci 
p11wqn116hL: ShtuGnLnqpw4wG pWf11Ilhf1 4wqlihLpU, uwhliwGwlfiwl.i4.hLn4. 
qJm11.wmGmhuw4wCi qn11611GpwgGhf1p 4wmw11liwG wq11nmhtuGp4w4wCi 
ctwli4hmGhf1p uwhliwGGh11mli, LqwhwG24.n11. lihphGwGhf1p pwGw4n 
hwf14W'lf1WPWf1 lihowGmli t: .. 

uliwG 'lhLqph11mli LqLwGw4.n114.w6 6w4.WLP w2tuwmwpCiGhf1p 
4WlI1Wf1liWG hwliw11 1Ilf1W41Ilnf1Ghf1p, pGpCiwqGwg 2wuupGh11p I.. lijnLU 
llbphGwGhf1p pwGw4n n11n2hLm. 4.hf1LnLOhLm m LqwhwG24.n11. pwCiwl.jn 
lflnp11wgGhLm hwliw11 4wnmgntli hG hwliwLqwmwutuwG q11w~p4Cih11: 

Oqmwqn1164.mli hG qJm11.wmGmhuw4wG mhtuGp4wJp w2tuwmwGp
Gb11p Clf1W~p4Ghf1p 4wnmgliwG lip pwGp h11.wGw4Gh11: 'l11wGp pnLn11Ci tL 
Lqbmp t wLqwhn4.hG hhml..JWL LqwhwG2Ghf1[}. m11wl.jmn11Gh11p pwGw4n 
Lqblilp t [}GIJlf'lhL [}UIJl ClJnl'l.WIIlG1J1huw4wCi w2tuwmwGpGhf1p LWf14.W6 
2f12WGGhf1p, llqmhL 411!'.iwmhLm lihphGwGhf1p pwqliwliw4Gp2mpJnLU[} I.. 
'lf1WGg pwGwl.j[}, wq11hqwmCihf1p LqwhwG2n Lqhmp t tuumn11hG hwllw
dw1GhgGhL Wf1lilW'lf1n11.w4wGmpJwG hhm, WLqWhnllhL G4.wqwqnLJG 
6wtuuhf1, hCiw11w4.n11 j_Wlfinll hw11phgCihL. wiupGpG nwgpnCiWL 4wnmghL 
ClJm11.wmGmhuw4wCi mhtuGp4wJp oqmwqn116liwCi q11w~pl.jCihf1[}: 

q1m11.wmCimhuwl.jwCi mhtuCiP4WJP pwGw4w4wCi l.jwqlip oLqmpliw
LwgllwCi [}Cipwgpmli hw24.P Lqhlilp t wnGhL, n11 q1m11.wmCimhuw4wCi 
w2tuwmwCipGhf1p l.jwqliw4hf1LqliwCi 011wgmgw1pG ctwliwGw4p oqmw
qn11MwG 4.11w wq11mli hCi hf14m 4w11t.n11 qn116nGCihf1. IIlf1W41Ilnf1WJpCi 
hw4.wpw4wJwCip LqWIIlf1WUIIlnLf}JnLG[} I.. wq11nmhtuCip4w1n4. 
uwhllwGLtwo ctwliwGw4p oqmwqn11omlln. hw24.P wnCihLnll 
O'lh11t.mpwpwGwl.jwCi LqWJliWCiCihf1[}: 

S11w4mn11wJpG hw4.wpw4wJwCip LqWIIlf1WUIIlmp1wG qn11ow4pgn 
nrin24.mll t' 

(5.51) 
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nrnntri · n"'11 -Ii qJmrtwllllilllbuw4wli w2tuwlllwliplibpfl hwtlwp UjWlll
rwulll llhpbuwutrti .Qwuw4u t, Nw -u· lllulllbumpJmumll, tiu~Ujbu uwL. 
tlfl2llllilllhUWJtiu L. UlljWUWfl4llwCi 4bCilllpnfilibpfl tlbpbCiWlllflW4llln(lWJf'i[j 
hwtlwew4wJwCiCibpmtl tlbpbCiwCibpf'i [!Ci'lhwCimp pfltl[!: 

1fltlCiwtlnptlw6 t [45], bpb wztuwlllwCipubrti LWfltlw6 dwtlwCiw-
4w2p2wuti lllL.nrimpjnLU[! 15 opflg wtlbLfl ~t. WlljW UjWlllflWUlllnLPJWU 
qnp6w4flg[! 0,95-0,98-fl uwhtlwCiCibpmtl t: U4bLfl bp4wrwlllL. dwtlw
Ciw4ww2wumtl (tlf'iCi~L. 30 op), WJCi 4wqtlnul t 90-95%: 

Spw4lllnf1Cib11ti wCih11wdb2111 pwliw4[! hw2Ltw114bLm dwtlwCiw4 
UjWlll(lWUlllnLPJWU qnp6w4gfl tlb6nLpjnLU[! Ujblllp t [!Ulll(lbL. hwztlfl 
wnCibLntl rntlJwL qnlllm wnwCi01iwhwlll4mpJmCiCibp[!: 

011bpL.mpwpwCiw4wCi UjWJllwCiCibfl[! pCimpwq11nri qnp6w4flg[! 
npnztlmll t' 

K Of] = __Jf_Q__' (5. 52) 
N f!UfJ 

nfllllbrt' 9h -u llb2bCiwlllpw4rnnrw1flCi hwtlwpw4w1wufl wztuwinwupf'i 
hCiwpwtlnfl (CiUjWUlllwtlnp) opbpfl Pfl4Ci t, Nl!o,, -[!· dwtlwCiw4w2p2wuti 
nG11hwum11 Oflbflfl Pfltl[!: 

Q1mrtwlllCilllbuw4wu wztuwlllwliplibpfl 4wlllwptlwu dwtlwCiw4w-
2f12WCifl [!Cipwgpmtl flpw4wu w2tuwlllwli2wJf1Ci 011b11fl pfltlc:! npnzbLm 
hwtlwfl oqlllwqn116mtl bu 2b11tlwtunuw4mp1wu qn116w4flg[!: UJCi 
plimpwqptlmll t tlpCinLnflUlWJflCi lllbrtmtlCibpfl pwuw4fl L. 011ti 
2brllwLILnfl6wuti tlfl2L. 4wllln4· 

KP/u = ht:/10 (5.53) 
I,ti 
i=1 

nplllbrt' h10-[! 10 optlw [!Cipwgpmll w2tuwlllwCipwJf1Ci Oflbflfl pwCiw4Ci t 1 
tltl-flg wtlbLf'i lllbrtmtlCibpfl dwtlwuw4, P10 - [!. lllbrtmtlCibpf'i pwCiw4[! 10 
optlw [!Cipwgpmtl, I,t -Ci 2t11tlwulllf'i6wGCib11fl qmtlwp[! 10 optlw 
[!CipwgpnLtl: 

1WJlllUfl uzwCiw4nLpJnLUUbfl[! (5.53)-mtl lllbrtW'lflbLnLQ hbllln 
n11n2mtl bli 2b11tlwtunuw4wgtlwCi qn116w4flg[! JmpwpwCi~mp 'lfllllwf14-
4nri llwpqwJflG lllW!1WOW2fl2WCifl hwtlw11: eulll 2bptlwtunuwtlwgtlwCi 
qnp6w4gfl n11n2mtl bG wztuwlllwli.QwJflCi opbpf'i pfltl[!. wlljw· 
opwgmgwJflCi dwtlwCiw4fl oqlllwqnpMwG q.n116w4flg[!: 

U1GmhblllL., [!Ulll lllbtuCinLnqflw4wCi QWfllllfl, 4wnmgmtl bu 
tlb2bCiwlllflW4rnn11w1tiu hwtlwpw4w1wGfl oq.rnwqnp6llwu q11w-1>fl4Gb11[!: 

Qpw~f14Cibpfl 4wnmgllwG dwtlwCiw4 Ujblllp t fl Ci4wlllfl mCibuwL, 
np lllCilllhumpJmCimtl huw11wtlnp t tlzw4bL tlflCi~L. 10 L. wtlbLfl tlzw4w
pnLJubp, n11nug gwCipufl hwtlwp 4wlllwpmtl bu 20-flg tlflCi~L. 50 
qnponrimpJmuCibp: UJu 'lblljJ?mtl Ulllwgtlmll t, n11 Jmpwpwu~m(l 
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tob11qblllfl4 tlf'i2ngfl oqlllwqnpMwu qpw~f14ti 411w UjblllQ t gmJg UlWL 
llf1 pwCifl lllWUUJW4 qnp6nrtnLPJnLUfibp: nrUjbuqfl UjW(lqbgtlfl WJ'l wzfuw
lllWUQ[!, tlzw4wpm1uti tlzw4llwCi P"L"fl tlflwCitlwCi qn116nrimpJmCiCibp[! 
(jzwCiw4mll bfi tlflL.GmJCi ptlntl L. UjWhUjwfimtl hw2tlw114Gbpfl dwtlwCiw4: 
OpUjbU hw11tlwp qpwCiflz 'lW2lllW4WflnLPJnLCimtl P"L"fl wztuwlllWCipCibp[! 
pwdwGmtl bCi 10 futlpf'i: 011f1Ciw4fl hwtlwp, 1-hnriwtlzw4mll, 2-gwfip L. 
lllCi4mtl, 3-pnLJUbflfl UjW2llllljWUnLPJnLfi, 4-UjW('lWfllllWfiJmpbpfl lllllgCimtl, 
5-pbppwhwtlwe L. wnu: 

3mpwpwCi~mf1 tullpmll oqlllwqnp6mll bu b11411n1111 pfltl[!, "fl[! 
gnLJQ t lllWLflu qn116nrimpJwCi lllbuw4[!: UJUUlbu, hnriwtlzw4mpJmCimtl 
bfl4flOfl'l pf'itlc:!' 0-tlwp· wnti w2mtln4, 1-tunr l/lfupbgmtl wnwCig wn[! 
zmn lllWLnL, 2-bpbuwhbp4mtl, 3-4nLLlllfltlwgflw L. wnu: 4.wflfl hwtlwp 
wtlpnri2w4wCi qpwuf'i2[!. wn[! 2mn lllWLflu, 4Lflfifl 10, wnwCig wn[! 2mn 
lllWLnL. 11, bpbutlwflf'i hwtlw11· 12, 4nLLlllfltlwgflwJfl hwtlwp· 13 L. WJLCi: 

3mpwpwCi~mp futlpmtl oqrnwqn116mtl bu CiwL. bpfln(l'l pfltl[!. np[! 
gmJQ t lllWLtiu tl2w4llwfi funpmpJnLU[! 4wll pwunri 011qwuti lllbuw4[!: 
OpflGw4, wn[! 2mn lllWLntl 20-22 utl tunpmpJwtlp tlwp[! 4wrbLfl t 
OzwGw4bL 101 ptlntl. u4w4wnwt.iwJflCi gwpwCiCibpntl l/lfupbgmtl[! · 121, 
CimJCiG wrnwtlCiwtln11 6wCip gwpwCiCibpntl' 122 L. wnfi : Uflwlllbuw4 
w2tuwlllwGgCibpfl qnponrimpJmCiCibfl[! qpw.'.f>fl4fl tlrw qmtlwpmtl bu 
npUjbU llb4 wztuwlllwCip: 

Untlnpwpwp, oqlllwqnp6mtl bCi tub11qblllfl4 tlfl2ngCibpf'i oqlllw
qnpMwCi qpw-1Jfl4Cibp 4wnmgbLm L. 'lflWug hfltlwCi LlflW lllflW4llln(lCibflfl, 
flCipCiwqGwg 2wuuflCibpfl L. tl1mu wCihpwdbzlll tlbpbuwlibflf'i pwCiw4[! 
npnzbLm bp4m briwuw4 [45, 66, 148] 

Unw2flG briwGw4fl 'lblljpmtl qpw-1Jf14C! 4wnmgmtl bu 
JOLflwpwCi~mp tlbpbCiwJfl hwtlwp wnwCiOf'iCi: nLrirtwOflq wnwGgpfl 411w 
npnzw4ti tlwu2lllwpn4 lllbrtW'lflnLll bu tlbgbCiwCibflfl pwCiw4[!. npCi 
wGh11wdb2lll t wq(lnlllbtuCif14w4wCi dwtl4blllmll llltlJWL lllbuw4fl 
w2tuwlllwGQ[! 4wlllWflbLm hwtlwfl, tiu4 hn11flqnCiw4wCi wnwCigpfl tlrw· 
111w11Ltw opwgmgw1flu dwllwuw4[!: UJ'llllf'iufl qpw~fl4Gbfl 4wnmgbLf'iu 
Ujblllp t hw24ti wnCibL CiwL. WJL w2fuwlllwCipGb11mtl (2flCiwpwpw4wCi, 
lflntuw1111w4wCi, Q.JnLrtWlllCilllbuw4wu tlpbppCibflfl m pwtflnCiCibpfl 
t.(bpwtl2w4llwCi WfllllW'lflWtlwub11mtl) oqlllwqn1164nri tub11qblllfl4 
tlfl2ngub11[!: 

Qpw-1Jfl4Cibp 4WflbLfl t 4wnmgbL 'lW2lllWJflCi wztuwrnwCipCibpfl 
dwtlwCiw4w2p2wumtl 4wtl wtlpnri2 opwgmgwJflCi lllWfltlw hwtlw11: 
~flw-1>f14fl tlrw 1m11wpwCi~mf1 qn116nrimp1mu CizwCiw4mtl bG wnwGOf'iCi 
t.(wG11wt.intt: Q11w~fl4[! UjW(lqbgCibLnL UlljWlllW4n4 qJnLrtWlllULnbuwt.iwG 
Lnwppbp tlzw4wpnLJubpfl tlzw4mpJWCi tlflwlllbuw4 qn116nrimp1mCiCibp[!, 
npn(jp t.iwlllwptlmll bG CimJCi dwtlwuw4w2112wumtl, qmtlw11mtl L. 
111briw1111mtl bu tlb4 4wu11w1.tmtl: 4.wu11w4fl llb2lllbrtmll Ci2wGw4mll bu 
QUiil lllbfuCinLnqflw4wCi pwplllfl qn116nrimpJwCi 2fl-1>fl[! L. tl2w4wpmJufl 
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4111Swlll w(jqw(jnulcr 4.w(jqw4fl pw11611mpJm(j[! gmJQ t lllWLflu WQ.flb
q.wlll(jbflfl pw(jw4[!, flu4 LWJ(jmpjnL(j[!' wztuwlllw(jpfl O(lWgmgwJh(j 
Oflbflfl pw(jw4ff 

Ub4 4wli lifl pw(jfl lizw4wpmJub11fl li2w4mpJw(j qburnmli, bpb 
wnw(j6fl(j q.n116n11.mpJm(j(jbflfl 4LULilWflliw(j ctwli4blll(jbfl[! hwli[!(j4GnLli 
b(j la 0114.w [!(jpwgpmli lllflW4lllnfl(jbf1nt.l 4WlllWflnLli b(j lifl Qw(jfl 
lllbuw4fl wztuwlJlw(jg(jbfl, Q.flW~fl4fl tlpw hwliW~lULilWUtuw(j qw(jqLU-
4mli (jzw(jw4mli b(j pnlnfl q.n116nrimp1mfiGbflfl 2fl~flbfl[!: 

=iwJLn(jfl t, n11 Q.JnLl'J.WLn(jlllbuw4w(j WfllllWflflnLPJw(j ubqn(jwJ
(jmpJw(j ~wlll!Swnnt.l LnWflpbfl liw4(jfl2fl LnflW4Lnnfl(jbflfl ~whw(j20 
ctwliw(jw4fl wnw(j6fl(j hwLnqw6(jb11mli liflwlllbuw4 It: n11~buqh 
I~Lw(jwqnflbL LnflW4lilnfl(jbflfl wt.lbLnflfl gw(jw4. w(jh11wctb2Ln t 
hwqwuw11wiwlfl pwctwCibL LnflW4Lnnf1(jbflfl wztuwLnw(jg[! la Lflflt.l 
6w(j11wpbn(jbL (jflw(jg: 'lflw hwliwri Q.flW~fl4(jbfl(j WJ(j~bu bu 
hwtlwuw11bg(jmli, n11~buqfl libgb(jwLnflW4LnnflwJfl(j hwqwgw4wJw(jh 
4wqli(! Lfl(jfl O~LnflliwL: UJfl qb~pmli lllf1W4LnnpGbflfl la lijmu 
libgb(jw(jbflfl j?WGW4[! 4Lf1Gfl Ciqwqwq.nLJCi, PWJQ 4w~whnt.lt.lfl P"L"fl 
wztuwLnwCigCibflfl 4wlllw(lmliCi wq.pnLnbtuGfl4w4wfi ctwli4bLnmli: 
UbgbCiwCibflfl oq.Lnwq.np6liwCi Q.flW~fl4C! hwqwuw11bgCimli b(j w1CigwCi 
ctwliw(jw4, liflCiila w2tuwLnwCigCib11fl hbLnwq.w t.lbpwpwztumlio · 
libgbCiwCibflfl 4wqlifl 4111SwLnmliu. LflCifl nI Ci~wLnw4whw11liw11: 
Q.11w~fl4(jbflfl hwt.lwuwribgliwCi Ci~wLnw4nt.l w2tuwLnwCigGbpp t.lb11w
pw2tuliwG LflnlflntumpJm(j(jbp[! liLngCimli bCi LnbtuCinLnq.flw4wCi 
j?Wfllllb(lmli: 

Q.(lw~fl4C! hwi.twuw11bgCibLm ctwliwCiw4 ~blllQ t hwzt.lfl wnCibL, n11 
LntUWL ctwliwCiw4w2112wOmli q.bppbnCit.lw6 wq.(lbq.wLnCibp[! I?fl! 
pf::m(jwl{n11t.lw6 ctwliwCiw4w2112wGCib11fl lifl2la tlbflwpwztubL WJCi~bu, 
n11~buqfl wq.11bq.wLnCib11fl oq.Lnwq.n116liwCi WflflJnLCiwqbuimpJnLCi[! LflCifl 
linLnwqn(lW~bu liflwLnbuw4: n11n2 WQ.flbQ.WlllCibfl 2Wlll 6wCi(lwpbnCit.lw6 
ctwliw(jw4w2112wGflg 4wflbLfl t Lnbl'J.wlflntubL wt.lbLfl m2 
ctwliwCiw4w2112wG, bpb 4w~tlw6 It WQ.JlnLnbtuGfl4w4wCi ctwli4bLnCibflfl 
hblll: 011f1Gw4, tunLn(j m 6rJ.nlll[! 4wflbLfl t flW2Lnflg LnbrJ.wlflntubL 
wCilifl2w~bu hwl[wpflg hbllln, flCiI~bu Ciwla wl[bLfl nLz: U111~bu 4wflbLfl t 
L[w11t.lbL Ciwla CiliwCiwlllfl~ liJmu w2tuwuiwCigGb11fl 11b~gmli: Q.pw~fl4c:! 
hwl[wuw(lbgCibLm Ci~wLnw4nl[ 4wflbLfl t lib6wgGbL 011L[w [!Cipwggmli 
wq.11bq.wLnCibpfl hbflpwlflntuwJpCi w2tuwLnwCipfl ctwliwCiw4wuGpwgg(! 
4wli wCigCibL bp4hbpp 4wli bnwhbpp w2tuwLnwCipp: 4w11bLfl t q.pw~fl4C! 
hwl[wuw11bgCibL (jwla wnwG6tiG q.n116[!Cipwgfibpfl 4wLnw(lliwCi 
lllbtuCinLnq.flwCi LflnlflntubLnl[: 'lflt.lw6 Ci~wLnw4tiG hwuCibLm hwliw(l 
4wflbLfl t LflnlflntubL Ciwla li2w4wpmJUbfljl Lnbuw4Cibfl[!, n11nCig mCibCi 
QWCiJ?ti nL hwum(iwgliw(i UlWflpbfl ctwliwCiw4W2fl2WUCib(l: PhWfl4b, WJU 
qb~mli I~blllj? t ti2Gti UlCiLnbumpJwCi 2whmpwpbflnLPJnLCi[!: 
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SflW4Lnn(lUbflti oq.uiwq.n(l6liWCi Q.flW~t'i4Cib(l[! Ci~wuiwt.iwhWfllJWfl 
t 4wnmgbL 011wgmgwJtiCi LnWflt.lW hwliw11· hw2tlfl wnCibLnt.l 
IJlGLnbUnLPJW(j pnLnfl t(jb(lq.buifl4 liti2ngCib110: 

Q.JnLl'J.WLnCiuibumpJwCi libgbCiwJwgliwCi la tLb4Lnflw~ti4wgliwu 
hwliwnmuwuuiw(jJw(j q.puiwhbuiwqnLnw4wCi flCiulllplllmUl(! libgbCiw
lllflW4Lnnf1WJt'iCi hwtlWJ?W4WJWCiti OQ.lllWQ.n(l6liwCi Q.flW~ti4ti t.iwnmgliw(j 
la hwrpbgliwCi WJL b11.wCiw4 t li2w4br 3mriwewGvmfl q.n116nrimpJmG 
q.11w~fl4ti t.lflW Gzmli bCi q.6f14ntl. n11ti bf14WflnLPJnLU[! hwliw~wlllwu
tuwumli t w2tuwLnw(jgti Oflbflti Pt.l.tiCi : Sriw4LnnflwJtiG wq.11bq.wLnCib11fl 
pflt.lC! gmJQ bCi UlWLflu q.6ti4Cibflti uiw4[!, pt.l,wCizwCint.l,: Stl.JwL liw4Citi2fl 
lllflW4Lnn[1Gbflti 4WlllW(lW6 pnLnfl w2tuwuiwGgCib11fl q.mliW(l[! Cibfl4WJWg
CinLli t Ci11w(jg pbnCitlw6mpJwCi liwutiCi ~wui4b11wgmli npnzw4fl 
ctwliwCiw4w2112wGfl [!Cipwggmli: Q.11w~ti4fl hwqwuw11bgliwCi qb~gmli 
nL'l.l'J.nLliC! 4wlllwflt.lnul t liflwJCi WJCi w2tuwLnwCieti hwliwfl, nfl[! 
6lawt.flntut.lbL t 4wli 4wuiw11liwCi ctwli4bui[! t.flntut.lbL t, wnwCig 6bng 
lllWLnL pnlnfl liGwgw6(jbpp(j: 

UJU briwCiw4nt.l Q.flW~ti4ti 4wnmgliwCi hw2t.lw114ti u4qpmli 
wGh(lwctbzlll t hpliCiwt.lnflbl wztuwLnWCij?WJflCi Oflbflti Pt'it.l.c:! JnL(lW-
9WCi!JnLl1 lllWUCiO(lJW4fl la hCiq.0111w4ti hwliw(l, 'lnLflU hwCibLnt.l. nI 
w2tuwLnwGgw1flG Oflbfl[!, npnCig ~whwG2t.l.mli bCi [!Cipwgfl4 LnbtuCifl-
4w4wG tuCiwlig 4wuiw11bLm 4wli briwCiw4ti wCipw11bCi~wuLnmp1wCi 
hbllllawGpnq: UbgbCiWLill1W4Lnn(lWJtiCi hwt.l.wewt.iw1wGti wztuwuiwCigfl 
q.(lw~ti4ti 4wnmgliwCi ctwliwCiw4 WJ'l q.n(l6w4tigGb11Ci ti11w4wCiwgCimli 
bCi JnLl1WJ?W(j!JnLl1 U1WUUOflJW4ti 4wli hCiq.O(lJW4ti lib2Lnb'1.mli, pwg 
pn11.Cibtnt.l hwliw~wuiwutuwCi gwCiw4mpJwlip opbfl: UJ'l 11b~pmli 
jnlllWQWU!JnLfl wztuwuiwCipfl Lnlan11.mpjnLU[! pwqliw~Wlll4mli b(j WJfl 
(jnLJ(j q.nri6w4gnq: Culll hCiq.0111w4ti Q.flW~fl4ti 4wnnLgliwCi 11b~gmli 
h(jq.0111w4ti hwliwfl(! gmJQ Lnt.ln11. t.l.wCi11w4nul (jzmli bCi WJll 
dwllwGw4w2112wGti hwliw(l wztuwuiwCipwJflCi Oflbflfl Pflllu: Q.(lw~ti4C! 
4wnmgbLflu u4qpmli LnbtuCinLnq.flw4wCi QWflUlflg [!Cilllflmli bCi lib4 
llw4Gtizti lllflW4Lnnfl(jbflnt.l. 4wlllwflt.l.n11. w2tuwLnw(jg(jbflfl 2h~flbfl[!: 
UJCimhbLnla, [!UUl hn11flqnGw4wCi wnwCiggfl, q.(lwCigmli bCi wliut.l.w pnlnfl 
opbfl[!, pwgwnmpJwlip nI w2tuwLnwCigw1flCiCib11ti: Culll mririw6flq.fl 
wlSnriw4wCi 4w11q.nt.l Q.flWCigmli bCi llltUWL liw4Gtizti llll1W4uin11Cib11nt.l 
4WLnWflt.l.nri q.np6nrimp1mCi(jbflfl 2fl~11b11[!. la pn11.Cimli lifl pwCifl 'lWLilWfl4 
UJnLCiw4Cib(l wJCi 11b~pbflti hwliwp, b11p Q.11W~fl4fl hwtlwuw11bgliwCi 
dwtlwCiw4 llll1W4Lnnp[! 4pbnCiwt.l.n11t.l.ti Lf1WgmgtiI w2tuwLnwGpCib11nt.1.: 

Q.n116nrimpJw(j 2fl~flfl 4nrwf1G gmJQ b(j LnWLflu hb11pwt.flntuw1fl(j 
dwliwCiw4h wq.11bq.wlllfl lib4 ctwlit.l.w WfllllW'lflnriw4w CimpJnLCi[! ( ~). 
WQ.(lbq.wmfl wztuwLnwCigp ctwlibflfl pflq[! ( To,,). O(ll[W WfllllWfl(lnl'J.W-
4wCinLpjm(j(! ( W0 ,,), flCiI~bu Ciwla' JnLflWQWCi!JnLfl wq.11bq.wuiCi u~w
ULUfl4nri pwCit.ln11Cibflfl Pht.l.c:! : 
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Q.pw:Ptiltti tlb112nul qpwugnul bu wztuwlllwupp UlWflbltwCi 
6wtlwl[I L. dwubpp pwuwLtu [!Ulll qnp6[!CipwgCibpp: 

U1Gmhbll1L., lllbtuCinLnqtiwLtwu pwplllpg, 2ti1>11b11tiu hwilwUJw
tnwutuwG qpwugnul bu pntnfl qnp6nl'l.mp1muubp[!: UztuwtnwGpwJtiG 
opbpp PPLl.1:! GzwCiwltnul bCi q.6p4Cibpmt: upwCig t.lnw UjWJUWCiw4wCi 
Cizwuwltnulml gmjg bCi UlWLPLI uzwltwpmJU[! L. wztuwtnwupp 6wtlWLC! 
tiult CipwCig mwlm' mt.lJwL 6wt1.wtti wztuwUlwCi,pubppG wCihpwdbz~ 
Ulf1WltUln(1ubnti pwGwLm: Q.6pltCibn'1 tlnw Ulf1W4mnnCihnti pwCiwltD gmJg 
t mptlnul wllpnr12wltwCi ptlbnml, 0(1[! gmjg t UlWLPLI wztuwLnwupwJtiCi 
O(lbpt'l Pl'ltl!:!. llwCinwq6!'lltCibrm4. Ltwu 4w11uti11 liwll11'lll1ntl Cizmll bu, pb 
hwztlwr~4.w6 wqrbq.wLnCibfl[! pwCiti opmu t.iwrnn bCi LtwLnwpbt Lnt.lJwt 
wztuwmwCip[!: bpb up llzwt.iwpmjup llzwl.tllwG q.n116n11mpJWCi 
UlL.nl'lnLPJnLCi[! ub6 t UJnLU uzw4wpnqur llzwltllwCi CinqCi qnp6nl'\nLPJWCi 
LnL.nqmp1mCipg, WUJW q.rwGgmll[! Ltwmwpnul bCi pnLnr tlzwltwpnLJUbflp 
hwllwp ublt q.6ti4mt Ci(lw tlrw q.pwCigmtl bCi zti:Ppb(lQ L. wztuwmwCipp 
6wtlwtCib(1[! , tiult CibripL.mll' mpwl.illlnf1Cib11ti wCihriwdbzlll pwCiwlt1:r 

Q.riw:Pti4tig hbzmmpiwup npnzttmu t mnwLtmnrCibriti wCih11wdbzU1 
pwCiw4mpJmCiCi [!UUl llwltCitizObriti: QuUl q.rw:Ptiltti hbzUlmpiwup LtwflbLti 
t hwzt.1.w114bL CiwL. q.1mriwmCilllbuw1.twCi llbpbGwubrti UJWhwCi2w111.tC!. 
pwuti nr imrwpwCilJmp wztuwmwup q.rwugtt_w6 t wnwCiotiCi 
u1mCiwLtmll: 

bpp umJu llbpbCiwu 4wrbtti t oq.Ulwq.np6bL upL.GmJCi wztuw
Ulwupubrmu, nrnCip mCibu UlW(lpbfl 2P:Jlflbf1 (ortiuwt.i, 4_W[l[! U1Wf1phf1 
/1JnpmpjnLCiCibf111 t.lflW, hwliWUlWflUJO L. lil122Wf1WJpCi uzwltnLli mCil14_bp
UWL LtmLtntitlwLilnpubpml. L. WJLCi) , ut.iqpmll UJwpqwpwumll bu, pb n'p 
wz/lJWUlWCipCi t nrnzmll WJU ltwu WJU ubpbUWJl'l wubuwpW[lOfl 
UJWhwu2w11t.io: UJ'l UJwhwCi2w1141:! pCimpwq.pt.lmll t mpwltll1npCib11ti 
wubuwzwUl pwCiwltntl, npnup wztuwLnmu bCi UltUWL hnriwuzwltnrt 
llbpbCiwCibpti hblll: 'l11w hwuwp, num qrw:t>tiltr nrnCibLr wztuwlllwu,p
CibrtiCi hwuwUJWlllwutuwCinri 2ti:Ji11b11ti 11tillwg hpuCiwLl.npmll bCi 
LnpwLtmnrCibnti l4whwG2w11t.io: UubCiwub6 1.4whwCi2wrt.in pwqllwUJWUl
lthtntl wq.rbq.wUlnul ubpbuwub11ti pwCiwltml. npnzttmu t C!U'lhwumr 
pWUUJlt[!: bpb CinljCi UbpbUWU OqlllWQ,nf\OnLU bu UlUJflpbp UlflW4Ulnf1-
Ubf111 hbll1, wlllw nrnznul bu WJ'llllruti ubpbCiwCibpti wubCiwzwl!l 
lljwhwCi2w114ti dwllwCiwt.iw2112wCi[! L. htiuCiwtlnpmu CipwCig [!Ci11hwum11 
wnw4.htwq.nlJu pwCiw4[!: 

~t:mwG1.tw11witiG UJLWCiw4.nrllwCi ctwuwuw4 hwz4.wrlt[! Ltwrnl'\ t 
Ll'iUbL llnUlwt!nr: 'lpw hwuwr q,rw~rlt[! Ujbm2 t Ltwnmgbt [!UU\ 
h(iq.oriwl.tr. np[! GzwCiw4wLti '-4W(1qbgCinul t u wnwq.wgCimll hwztlwrlt
(ibp[!: UJ'l 11bUJ.Pmll q.rw:Jirltr tlrw [!Ulll hnppqnCiw4wGti gnl)g bCi Lnwttiu 
"l pb wlluwptitln. WJL. hCiqoriw4Cihp[!: 

3mpwpwCilJmfl hCiq.oriwltmll, pwgf'I Grw hbppwltwG hwuwptig. 
gnLJg bCi UlWLf'lu wztuwlllwCipwjpG opbpp Pili.I.I'.! (011wgmgwJf1G ophp[! 

372 
373 



w2tuwuiwCipLUJflG 6wtuunulGbrfl ljuirmlj 4f16Wuimu, WJL Ciwl.t uiGuibum
PJnLGnLli w2tuwlllmctti 1.4whwG2wrtiti [1G11hwGnLr ti2ogmu: 

U2tuwuimctti 1.4whwG2wplj[1 nrn2btm ljwu [IUlll ubqnGti 
Wfl'lJnLGwqbui pw2tuliwG tuG11tirGb11ti LnL6mliCibp[! 1.4wpqwpwCibLm Lt 
flpwljwGwgGbLm hwliwp wGhrwctb2Ul t (!UUl 62ui4_w6 uibtuGnlnq.tiw4wG 
PLUflUlfl 4wli uipwljurn11Gorti oq.uiwq.npOliwG q.pw:J>ti4ti ljwnmgbt 
w2tuwuimctti oq.uiwq.npouwG q.11w:J>ti4: 

qf1W1>fl4ti hnpflqnGwljwG wnwGgpfl 4.11w G2wGwljmu bG lllWpqw 
opwgmgwJtiG ctwuwGwlj[! (w2tuwtnwGpGbpfl wqpmnbtuutiljwljwG 
ctwliljbmubfl[!), nu1riw6tiq. wnwGgpfl 4.rw· w2tuwmmctti pwGwlj[!, npG 
wGhpwdb2ui t n11n2w4ti 6w4.wLti w2tuwuiwGpGbp ljwmwrbLm hwliwp: 
S4.JwL q.np6nrimpJwG qpLu liflwdwuwuw4 qpwri4_w6 w2tuwuinri wG6Gw-
4wquti [!G11hwGmp Pfl4.C! hw24.w111.jmu bG (!Ulll wqrbq.wlllfl u1.4wuw114nri 
wudGwljwquti Lt wqpbq.wuiGbrti ewGw4ti. npG wGhpwdb2m t 
w2tuwlllwGpGb11G wq.pnuibtuGtiljwljwG ctwuljblllmli ljwlllwpbLm hwliwp: 
U2tuwl1lwGeGbf1[! dbn{?nq 4Wll1Wf1bLnL 11b1.4pmli w2tuwl1lwCipGbrti 
6wqwlti qpw w2tuwl1lwupwitiu owtuumuGbp[! (liwp11-ctwu) pwctwGmu 
bG w2tuwmwGew1tiG hbppwlflntuti tnl.tnrimpJwG (ctwli) Lt wq.11nuibtu
GflljwljwG ctwliljbuiGbpfl (op) qpw: ~wliwGliwG dl.tnq, (!ULn 
mbtuCinLnq.tiw4wu pwptnti, qpw1>ti4mu q.pwCigmli bG wCiwuGw1.4w
hmpJmGmli Ii [!G11hwCinL(1 ll1GmbuwljwG w2tuwuiwGpGbpmli qpwri4_w6 
pwuqnpGbpti Pti4.11: Cmn npmli, w2tuwl1lmctti 1.4whwG2w114ti q.11w1>ti4G 
mGti GmiG l1lbup[1, tiG!1.4bu lllpwljmnpCibpfl oq.mwq.npouwG q.11w1>titi11. 
llflwJG lllf'IWl.jlllnpGbp~ LtintuwpbG mririwdtiq. wnwGgpfl 4.rw 
hwliw1.4wl1lwutuwG liwu2lllwpn4_ gmig t ll1(1qmu w2tuwmnri wGMw-
1.jwqliti 1.4whwG24.nri Ptitl.11: 

bf1411n1111 l1lwppbrw4n4. w2tuwl1lmctti hw24.LlwG q.pw:J>ti4 
ljwnmgbLflu oqmqmli bG uipwljlllnpGbpfl oquiwqn11MwG q.pw1>ti4tig: 
'1pw hwuwp q.pw1>ti4mu litngGmu bG A UJmGwlj[I, npmli gmig bG 
UlWLflU wq.pbqwuiti qpw qpwri4.w6 wztuwuinriGbpfl PM[I: UJll Pti4.11 
n11n2mu bG hbtnltJWL pwGwdl.tnq. 

Au . Tof1 
A=---'- (554) Th 

npmb_ri • A - Ci 0114.w [IGpwgemu w2tuwuinri libtuwGtiqwmnpGbpti pti4_Ci t. 
Au -11 utiwctwuwGwlj wztuwlllnri ubtuwGtiqwuinpGbpti Pti4.11. TOfl - 11 . 
wqpbqwuiti w2tuwl1lwGpti l1ll.tnrimpJnLG11 opqw ub2, ct, Ti, - Ci. 
hbppwlflntuti uilinrimpJnLG[I, ct: 

UbpbCiwJw4wG wzj"uwl11wGpGbpfl qpw wztuwuintct~ wubGOflJW 
1.4whwCi2wf14C! n11n2mu bG [IUlll ub4 wqrbq.wUlflG u1.4wuwpljnri 
pwGqnpCibpfl P4.ti Ii ll14.JWL ctwuwGwljmu w2tuwurnri mpwljlllnpGbpti. 
tiGpGwqGwg 2wuutiGbpti Lt ljnupwJGCibpt'I ewGwljfl : 
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PnLnr 11t1.4pbrmli pwGqnpwljwG mctti oq.uiwq.npMwG qpw1>ti4ti 
l1u.mmgmu11 1.4bme t uljubL WJG pGwq.w4_wnCibptig , npnCignul mw114.~ 
(jpwgpmli wztuwuimctti Ptii.l.C! hWUWflJW !ti Ltinttintuqnul: '111wCip bCi 

~(jwuCiw1.4whmpJmG11, wphbuuiwGng11. uiGuibumpJWG 4.Wfl!Wu1.4w
uUJf14llwG wGdGw4wqu11: UJGmhbl1ll.t, qpw1>ti4mll gmJg bG LnWLtiu 
ubpbGwJwg4_w6 Lt !libpbliwiwg4_w6 11wzuiwitiG w2tuwuiwGpGbpti qpw 
UJ2tuwmntctti 1.4whwCi2w11411: 

U2tuwuimctti oquiwq.npMwCi q.pw1>ti4C! hwqwuwpbgCimll bCi 
hbllll.tJWL ljbp1.4. 

_ llbnpnq ljwuiwpqnri w2tuwmwCipCib11ti dwllwCiw4 uibriwzwpctmll 
b(i wq.pnl1lbtuGti4w4wCi ctwliljbuiti G24.w6 uwhliwCiCibpmll, 

_ pmuwpm6mpJwG hbui !4w1.44_w6 wnwGdtiG w2tuwuiwGpGbpfl 
4wuiw11mu11 LW(1qw6 2r2wGtig lllb'l.wlflntumll bCi Pti! LW(1qW6 2112wG, 

- 11w2uiwJtiG wztuwl1lwCipGbpnul ctwuwGwljwqnpw1.4bu oq.mwq.np
omu bG 1111uti uwpqljwCig: 

t:;pb qbpnhtizJWL uti2ngwnmllCibp[1 ibG 4_bpwgunul wnwu<ltiu 
<twuwCiw4w2112wGGbpfl LW(1qw6wljbuibp[I, tiu4 llbpbGw1wgllwG Gwtuw
mbu4_w6 briwGwljGbp[! hGwpwqnpmpimG !bG II1WLflU ctwllwGwljtiG 
ljwmwpbLm pnln(1 w2tuwuiwGpCibp[! mGtnbumpiwG mctbpn4_. CimJGtiu4 
4nrwpg pwCiqnpwljwG mctti 11Gqq.pljliwG 1.4w1llwGGbpmu, w1.4w 
wfihpwctb21.11 t 4.bpwGwJbL libpbGw1wgllwG llti2ngGbpti oCimpntpjwG 
tS2mmpJmli11 Lt wztuwmwGplibpti mbj"uGnLnq.tiwGb(111 hwtnljw1.4bu 
LWfl4.w6 ctwuwGwljwzr2wGGbpmll: Um 11b1.4emll 1.4bmp t 1.4LWCiwqnpbL 
w4.hLti Wfl'lJnLGw4_b1.11 uti~mgwnmllCibp mG1.11bumpjwCi wztuw1.11mctti 
~whwG2w114ti ti2bgllwCi hwllwp: 

5 11. Ubpbtiwtib[1/1 {/wqt1/1 mtimbuw{/wti q.tiwhwmmtlg 

CCiuipqw6 llbpbCiwCibpfl ljwqllti 1.11Cimbuw4wG qCiwhwmuwCi 
Ci~wtnwljCi t n11n2bL Q.Jm11.wuiCiuibuwljwCi W(1UlW'lf1nLPJWCi hwliwLtill 
llbpbCiwJwgllwCi w1111imCiw4_bmmpJmGo: 'lpw hwllwp Lltiw4.n11 Llpbppfl 
UJ(1LnWfl(1nLpJWCi qpw wztuwuiwCipwJt'ICi 6wtuumuGbpG nL zwhwq.np
OUJ4wCi 6wtuub1111. npnCip umwgLtbL bCi 11Guipqw6 llbpbGwGbpfl ljwqllti 
oq.tnwq.np6mlln4, hwllbllwuimll bCi wCigJWL mw11tiCibpti m4.JwLCibpfl hbm: 

Cliuipqw6 ubpbCiwCibpfl hwllwljwpq.fl w2tuwuiwCipwJtiCi Lt 
2whwq.np6wljwli owj"uubp[! npnzmli bCi oum 6zuittw6 optiCiw4bLti 
tnbtuCinLnq.flwljw(j pwpmti: 

Uflw4_np liwljbpbuti 4.rw 6wj"uubp[! hwllbliw1.11nt ll bCi q.nJnLPJnLG 
ntlibgnri ubpbCiwCibpti hwllwljwpq.ti oq.1.11wq.n116uwCi Wfl'lJnLCipntli 
ltlwumwgti 6wtuut11ti hbui: 

UztuwuiwupwJtiCi Lt zwhwq.np6wljwCi owtuubp[! utiw4.nri 
tlwljbpbuti 4f1w npnzbLnL hwliwp wCihpwdbzm t uiwppbpbL WJ'l 
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6wtuub11'1 pwctObllwubrio. nrinO.Q q.wLtiu bO hj1ll0w4w0, hwriw4'19 Li 
octw011w4 llpb(1.Q0bri'1 tlriw: '1w n11n2mll bO oum umwgl{w6 llpb11.QOb11'1 
.QW0w4'1 Li UIWJllwOw4w0 llj1wl{np0b(1nl{ m 1}01lm0l{w6 lJintuwOgllwO 
q.n116w4j1gOb11nl{: 011'10w4, hwgwhwmti4'1 ljlntuwOgllwO q.n116w4j1gO 
o011mOmll bu 1, j1u4 6rtnmj1 Ii .QnLLW2'1 pwctubllwutiuo· 0,08, 
bq.j1111mwgn11butiun. hwmti4'1 hwllwri· 1, tiu4 gnrimuub11'1uo • 0, 17, 
2w.Qw11'1 6w4u11brition· 1, tiu4 lJiribritiuo· 0,2, lljlwllJw Li pwqllwllJw 
tunmbritiun· 1: =!bmliwpwp, 6wtuub(11} pwctwGmll bu hj1llGw4w0j1, octwG-
11w4'1 li hwriw4j1gj1, hbmliJWL 4wriq.nl{. 

- n11n2mll bu hwl{w.Ql{w6 llpb(1.Qub11'1 .QwGw4ubriu num mbuw4Gbrir 
(hwmj14. 6rtnm Li WJLU), 

- llpb(1.QGb11'1 mbuw4ub(11} ljlntuwugllwu q.n116w4j1gub11'1 llj12ngnl{ 
tlbriw6mll bu 111wJllwuw4wu llj1wl{n11Gb11'1. 

- n11n2mll bO llpb11.Qub11'1 111wJllwOw4wu llj1wl{n11ub11'1 nu11hwOm11 
q.mllW(11}, 

- hwllwdwJu 111wJllwuw4wu llj1wl{n110b11'1 n11n2mll bu nu11hwum11 
q.mllwriti u4wmllwllp JnL(1W.QWUlJnL(1 mbuw4'1 llpb11.Q'1 pwctObllwuo. %
nl{, 

- oum JnL(1wpwul)m(1 mbuw4'1 llpb11p'1 l11n4nuj1 j_wljlj1, pw2tumll bu 
w2tuwmwupwJj1u Li 2whwq.n116w4wo 6wtuub110: 

U1111Jmupmll ul.11wumll bu JnL(1WQWUlJnLl1 mbuw4'1 llpb11p'1 tlriw 
w2tuwl11WUQWJPU Li 2whwq.n116w4wu o011hwum11 6wtuub(1[! hwllw111w
mwutuwuwpw11· llw1111-ct Li 1111wll 4wll lljlwl{nri llpb(1.QP LJ.riw· llw1111-ct/m, 
1111/m: 

Ubpbuwub11'1 hjlu Li unri numritlw6 hwllw4w11q.b11'1 hwllbllwmm
pJmuo [!Ul.11 2whwq.n116w4wu 6wtuub11'1 lljlwl{nri llpb(1.Qj1 LJ.riw wllbuw-
6j12mO t, hw2tl'1 wnObLntl ub11llb11'1. U1W(1W(1U1WOJmpb11'1 Li .Q'1ll'14wm
ubri'1 6wtuul}, n(1[! hbmwq.wjmll 44n!tJ.'1 nLrtrtW4j1 W(1U1Wll(1W4wu 
6wtuub11: 

=!bnwu4wri'1 hwllwri unl{n11wpw11 UILWOwtJ.nrimll bu pb11pw
l11l{nLpJWU pwpdriwgmll' uwtuwmbubLntl 6'12l11 wq.11nmbtuuj11.jw4wu 
llj12ngwnmllOb11 Li wuh11wctb2l11 pwuwl.jj1 oriq.wuwl.jwu Li hwcl.QWJjlu 
111w11w(1l11WUJmpb11: 8mgwuj12ub11n hwllbllwl11bLm hwllwri wOh11wctb2m 
t hw24.'1 wnubL uwli WJ'l 6wtuubrio: 

Qul.11 011'1uwl.jbL'1 mbtuOnLnq.jlwl.jwO QWl1l11'1 n11n2mll bO 
2whwq.n116wl.jwu Li 111w11w11wmwuJmpj1, .Qj1llj11.jwl11j1 m ub11ll'1 LJ.riw 
[!Ullhwum(1 6wtuub(11} Ii pw2tumll [!Ul.11 llpb(1pj1 mbuwl.jj1: 

UJumhbl11li n11n2mll bu mririw4'1 W(1l11Wll(1Wl.jwu 6wtuub110 
llpb(1.Qj1 llj1wLJ.nri'1 tlriw: 

Ubl.j gbul.11ub(1 llpb11p'1 W(1l11Wlll1W4wu 6wtuub(11} n11n2mll bO 
hbU1liJWL pwuwdlintl [45] 

w) mumbumpJwu ubrillntl gwu.Q'111b111.Qmll' 
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z = z 2 + ZU/ + z e (5.55) 
wrlfl . M-m 

nrimbri· z 
2 

-0 2whwq.n116w4wu 6wtuubriu bu, ZU/ -u· 111w11w11mwOJmpj1 

LJ.riw 6wtuub110. z e -u· .Qj1llj14wmOb11'1 tlriw 6wtuub(11}. M - u· llpbf1.QP 

hwllwtuwnu bLQ[!, m - o· 6wtuutJ.w6 ubrill~ .QWUW4D· 
p) q.Ol{w6 ubrillnLJ. gwu.Q'1 llbl4.QnLll 

Z 2 +ZU/ +Ze +Zu (5.56) 
Zwrlfl = M 

n(1l11brt' Zu -u ubrill'1 tlriw 6wtuubriu bu: 
Sumbumllo hw2tlw114mll bu hbml.tJWL hw11wpb11mpJwllp. 

3 = Zwf11I1.hw2 - Zwrlfl.U/I . 100%, (5.51) 

Zwf11I1.hw2 
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owtuub11ti UlGUlbunul[! n11n2nul bG' hw2tlti wnGbLntl pb111~w
l1ltlmp1wG PW(l~(lwgnulflg Ul.JlWgtlw6 Lf1Wgmgtii pb(lQ[!, ljn(lnLUUlUbflp 
l!fllSWl.Jlntll[! l.. WJLG, n11ti wi.qwhntlllwG hwllw11 tqLWfiwtln11mll bG 
llbQbGwGb11ti Gn11 hwuwljw11q.: 

Upbf1l?C! q.Gwhwl.Jlnll.1 bG [!Ul.Jl l{wtSwnpfl q.Gti: SGUlbuuwG 
hw2tlw111.jGbf1[! L/WflbLfl t 4WUlWJlbL [!Ul.Jl hbUll..JWL hWf1Wpbf1nLPJWG. 

3 =(]- ZWfllil.U- C/U/})·100% (.5.581 
W(llfl Z o, I 

W(llfl.q 

n(ll.Jlbrf Zwf11I1.u -G 6wtuubpG bG [!Ul.Jlf1tlw6 llbQbGwGbf1p ljwqllti l'}btqpmll, 

z,,,fllil.q -u· 6wtuubp[! q.nJntpJmG mGbgn11. llbQbGwGb11'1 hwllwltwpq.p 

l'}btqQnLll, c,_t.Tp -u· L('lwgnLgti! llpbf1Q'1 W(lctbQ[!, n(l[! L/UUlWgtlti [!GUl(ll{W6 

llbpbGwGb(lp Ltwqllfl oq.Ulwq.npMwG Wfll'}JntGQmll: 

5 12. f;qpwl;wgmp;ndiDbp u wnwpwpl;mp;mDDbp 

UJU pwctCimll pbpl{w6 CijnLpb(l[! hGw11wtlnpmpjLnCi bG UlWLPU 
hwCiq.bLm hbUll...JWL bq11wLtwgmp1mCiGbf1fl l.. wnw2w11Ltmp1mGGb11fl: 

Cl1m11wl.1lG111buw1.twG Wfll.JlWl'}flnLPJWG, llwuGwtln11w1.qbu, 
LbnCiwJtiG bflltf1WQ.nfl6mp1wG 1.qw1llwGGbflmll USU w2tuwi.nwGpp tl11w 
nbLtib~whn11.w1flG q.n116nCiGb11fl wq11bgilLpJnLG[! G1.qwi.nw1.twhw11llw11 t 
q.GwhwLllbL llblj q.mllw(lWJpG [!Gl'}hwG11wgGn11 gmgwCiti2ntl (fo) , npQ 
llwuGwLtfl q.np6nGGbpflg JmpwpwG!Jmpfl hbUl mGti npn2wl.tti 
4lntuLtw1.qtlw6mp1mG: 

1n11ti ub4lwltwGw2GnphllwG ctwuwGwLtwLtpg utWJllwGGb11mll 
Q.JnLll.WUlGtnbuwljwG i.nbtuGtil.twJti w2tuwi.nwGp'1 Wfll'}JmCiwtlbi.nmpJmGG 
wutwhntlbLm G1.qw111wLtntl wGhpwctb2i.n t hwGpwutbLnmpJmGmll 
uwhuwGwqwl.JlbL libpbGwoqLnwq.np6UwG q.nLnpGbp[! l.. 1111wGg 
hwllwutwl.JlwutuwG' Lnwppbf1wltbL llbpbGw1wgllwG Gn11uwi.npl{Gb11[!: 

U2wl!t.lw6 llwpbllwLnpltwLtwCi lln11btwtln11llwG l.. q.11w:i>tiLtw4wG 
hw2t.lwn1.tfl b11wfiwl/Gbrin Ltwnbtfl t oq.l.llwq.nfl6b1 llbpbfiwoq.mwq.np6llwu 
q.mntiwlJwGmpJnLUQ uwhllwGbLtiu: 

UbQbGwGbnti l... llbQbUWUlf1Wljl.lln(lwJtiG wq.11bq.wUlGbnti [!GUlpm
PJWG wnw2wnt.it.ln11. q.nw~tiLtwLtwG L.. q.nw:i>wwfiWLPUlPL! briwuwljGbflQ 
q.n116Gw1.twG G2wuwlJmp1mu mfibu UlbfufinLnq.flwt.iwu QWfll.llbfl Ltwq
libLm tuufl.pmu: 

ClJnLll.WUl[n.nbuwljwfi ubQbCiwjwgtlw6 w2tuwUlwGpGbflp q.GwhwLn
llwG wfiwLtimtil! b11wGwlj[! hCiwpwtlnnmpJmCi t 111wL'1u Gwtuo11nQ 
ll2w4bt m hwulllwlllbl uw4wq.fib(1, npnfip hfllip Lt6w11w1bG 
tqWUltlpflWUlmCib(lp l.. ljwl.llw(lnll.Gbpfl uf12l.. rl(lwllwltwG 
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UJflctbhw2tlmllGbp ljwl.Jlw(lbLm: qJnLll.Wl.Jlfil.JlbuwljwG llbpbGw1wgtlw6 
w 2tuwl.1lwGpGbf1p uwLtwq.Gbf1[! . Ltw11n11. bG oq.Ulwq.n110'tlbL Gwl.. 
UlCil.JlbUmpjmGGbpti Ltn11.utig Wf1UlWl'}f1l{W6 llpbpQGbpp pCiQCiwpctbQ[! 
hWltlWf1ltbLm L. [!Gf1.hwG11w1.qbu Wf1LllWfl.f1nLPJmGCi Wfll'}JmGwtlblll 
1.q1wCiwtln11bLm hw11gmu: 

1wG(1Wtqbl.JlnLf}JWCi Q.JnL'l.WUlGUlbuwLtwG U1Wf1pbf1 q.nUlpCib(lp 
i.qwJllwGGb(lpG hwllwtqwLnwutuwG Q.JnL'l.WUlGUlbuwLtwCi 24 hp1mw1.twCi 
ll2w1.twpnLJub11ti ll2wLtmp1wG l.. pbf1QwhwtlWQP hwllw(l Ltwqul{w6 
UlptqWJpG LnbtuCinLnq.tiwLtwG QWf1UlbpG mCibG Ltn11.llGn11n2ti! G2wCiw
ljmpJmG, tiult q.1m11.wLnGUlbuwLtwG UlbtuGtiLtwG [!GU1f1l{wa t linU1wtlnf1 
hw2tlw11LtGb11ntl: LmGltf1bU1 UlGUlbumpJWCi hwllw(l oppCiwltbLP UlbtuCinLn
q.pwLtwG QWf1Ulbf1 LtwqubLtiu wCih11wctb2Ul t hw2tlti wnGbL qwpq.wguwCi 
hbnwGLtw11Gbp[! , [!CiUlflbL wCihpwctb2Ul btwltbUlWJpCi LlltlJWLCibf1 l.. 
1.tw111w11bL q.1m11.w111CiUlbuwLtwG 111btuCitiltw1ti [!CiUlf1nLPJWG tS2q.f1pU1 
hw2tlw11LtGbp: 
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6. Q.3nt'lUSuStUU4Uu Sttuliti4U3ti 1tllUli4UrU3tiu 
1UUU4UrQ.ti QliSrntra3Uu uuratUUSti4U4Uu 
t'lUuU4utrQ L. unritLutrQ 

6. 1. Ul:ipl:iuwul:iµ/1 hwilwl;wµqf1 IJUll1f1mp;wu l:irzwuwl;ul:if1!J 
Li fJflwug lflifltnufmp;mu!J 

Q.Jm11wmCimbuw4wCi w11mw1111mpJwCi pwpb4intumuCibpr w 1111r 
1.4wJL'iwCiCibpmu L'ibpbCiwCibpr hbnwCi4wf1WJrCi hwl'iw4w11qr oumpm
PJwCio 1.4bmp t LnLJ12 nL2W'lf1nLPJnLU 'lWJldCibL: UbpbCiwCibpr hwl'iw4Wf1Q.(! 
QJmrtwmCimbumpJwCi hwliwLrfl libpbCiwJwguwCi hrupCi t L. ub6w1.4bu 
wq11ml'i t wztuwmwCipr WJ111lW'lJ1nrtw4wCimpJWU, ur2ngCibpr 6wtuur L. 
WJ111lW'lf1nLPJWU WJ1'lJnLCiw4_bmmpJWCi 4.11w: 

tun2n11 ~bpL'ibpwJrCi mCimbumpJmCiCib11r. 4nn1.4bpwmr4. hrL'imCip
Cibpn4. qnp6nrt L'ir2mum buwJrCi L. L'iwpqwJrCi u1.4wuw114L'iwCi 4bCimpnCi
Cibpr L'ibpbCiwmpw4mn11wJrCi hw4_wpw4wJwCiCibf1Q !hruuw4_np4_w6 
Q.JmrtwmCimbuw4wCi mbtuCir4wJn4. hwqbgmuo 4hwCiqbgCir pwgwuw4wCi 
Wfl'lJnLCipCibpr: nLUmr, wnw2ru hbpprCi wCihpwdbzm t Q.JnL1lWIJ1Ulllb
uw4wCi mbtuCir4wJr L. 0Ci11mu4_w6 mbtuCinLnqrwCibpr oqmwqnp6L'iwCi 
L4WJUWCiCibpr 4.bf1Lm6mpjwlip hruCiw4_nf1bL, pb libpbCiwCibflr rCi!1.4rur 
hwL'iwLrflCibp 1.4bmp t mCibCiwL wnw2w4.n11 mbtuCinLnQ.rw4wCi 
qnp6[!CipwgCibf1 Cibp11CibLm hwliwp: 

'lp4_w6 tuu1111r pw1111mpJmCio 1.4whwCi2mL'i t Lm6UwCi hwL'iw4wJ1-
qwJrCi L'inmbgmu· dwuwCiw4w4rg L'iwpbliwmr4w4wCi L'in11bLw4.n11L'iwCi 
b11wuw4Cib11r 4r11wnmli: Q.Jm11wmCimbuw4wCi wpmw 1111mpJwCi 
mbtuCinLnqrw4wCi OpJb4mCibf1r un11bLW4_npmli(! hCiwpw4_npmpjmCi t 
mwLru Lm6bL wm opJb4mCibf1r 1.4wpwl'ibmpbf1r 4.bf1Lm6mpJwCi L. 
urCipbqr hwliwLrJl tuu11rpCibp, 01.4mrL'iWLWQCibL CipwCig wztuwmwCiptJ 
qn1160CipwgCibpCi m nbdrL'iCibpo: 

UbpbCiwCibpr hwliw4w11qr oumpmpJwCi L. ubpbCiwoqmwqnp6L'iwCi 
qrmmpJwCi qwpqwgliwCi m1111mpJwlip hruCiwpwp hbmwqnmmpJmCiCibp 
bCi 4WIIlWJ1bL '-l.ti .Pnl mrCiu4rCi, 4.. If)_ Q.npJW!4rCiQ, P. 'l. 'ln4rCiQ [51], 
:1>.u.~w4.wLr2ruo [60J, u.u.tin~run4.o [65], P.U.Lrum4.wpL.o, 
c.ti.Lr1.44n4.r!O [91], n..c. tuwpwmn4.o [166, 167, 168, 1101. 
P.ti. 4w21.4m11wrn [7 4J. 4..4.. 4wgrq.ruo [73J. am. 4. 4rpmpwjwu [76, 111, 
U.U.4nCiumwumrCin4.o [82), '-l.U.Ururuqnuo [1111. L.4..'T')nqnpbLQ [134], 
ti.'1'),'T')nL4WCin4.o [136), U.U.llmCi!L.[! [142], U.'1').UbpqbL.[! [150, 151], 
P.U.U4.r11uL.u4ru. Q..4..4.b11buJw1.4ruo [40, 41J L. wnnp: 

UbpbCiwoqmwqnp6UwCi QCi11hwCimp mbumpJmCi[! 4w1.44_w6 t Cipw 
mCimbuw4wCi WJ1'lJmCiw4_bmmpJwCi hwpgbpr hbm, npnCip LmuwpwCi4_w6 
bu 4..u.uumn24L.r!r. u.u.Q.nLn2!w1.4n4.r. u.ti. Q.npJw!4rur [42J, 
ti.u. 'lbl'ir11n4.r. U.4..dw4r. P.U.LrCim4.w11L.r. 4..l>. 4wumnpu4m, 
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am.u. 4nu4rur [80J, Q..Q.. 4muw!L.r [85J, 4..4.. um~ndrLn4.r [121 J, 
P.U.CwhCiwqwpJwCir [183], Q..U. CwmmCin4_u4m [180], 4..'l.Uw4Lw4n4.r. 
u.ti. uruJm4n4.r [154J, 3m.U.4.Lwun4.r. u.~.snL1.4b4rur [159, 160J L. 
wnng wztuwmmpjmCiCibpnul: 

1wJmCir t, np L'ibpbCiwCibpr hwl'iw4w11qo pw114wgw6 t 
uipw4mnpCibprg L. Q.Jm11wmCimbuw4wCi L'ibpbCiwCibprg. L. pwur np 
QJnLrtWlllUlllbUW4WCi ubpbCiwCibpr uzw4ml'i(i u4u4_ml'i t lllJ1W41llnJ1r 
[!CililflnLPJmCirg. mumr. wnw2Ciwhbpp mzwrlJlmpJmCi t 11w11C14.ml'i 
lllf1W41llnJ1Ubf1r mr1.4wdr hruCiw4_npL'iwCi(!: 

Spw4lhnpCibpr mr1.4wdr hrL'iCiw4_npL'iwCi 4_bpwpbf1JWL LnLJ12 qrmw
hbmwqnmw4wCi wztuwmwCipCibp bCi 4WlllWJ1bL '-l.ti. 'lmpwCin4_u4rCi, 
Q..U.4mm4n4.o [89], 4..ti.Ururuqnuo [111], 'l.U.~m11w4n4.u. 
Q..4..4.b11bCiJw1.4ruo [40J, ti.ti. Spb1.4bCibCi4n4.o [161 J L. wnnp: 

ti.ti. Spb1.4bCibCi4n4_[! hrL'iCiw4_nf1bL t lllf1W41llnf1Cibpr mr1.4wdW!W
ijlwJrCi 2w11po. n11r hrl'ipmu ou11mCi4.bL bu 1960-1965 L. 1965-1970 p4.w-
4wuub11r hwl'iwp uzw44_w6 Q.JnLrtWlllUIJlbuw4wCi lllf1W41llnf1Cibp[! [149]: 

tLCibLn4. mbtuCir4wJr qwpqwgL'iwCi dwL'iwCiw4w4rg 1.4whwCi2-
Cibprg, lllf1W41llnf1Ubf1r mr1.4wdr U2W4nLU(! IJ1Wf14_bg WJ11llW'lf1W4WCi 
q.np6[!CipwgCibpmL'i 1111wCig oqmwqnp6UwCi mCimbuw4wCi Wf1'lJnLCiw4_b
UlnLPJnLU(! hw24.r wnCibLn4. [162] U11mw1111w4wCi qn1160CipwgCib11r 
uiCimbuw4wCi WJ1'lJmCiw4_bmmpJwCi 4.11w tw4wCi wq11bgmpJmCi mCir 
mpw4mnpCib11r pwCiw4Ci m mbuw4o: 

UbpbCiwm11w4mnpwJrCi hw4_wpw4wJwCir 4wql'ir m 4wnmg4_w6pr 
hrllCiw4_npL'iwCi m1111mpJwL'ip 4wmw114.bL bu L'ib6 6w4.wLr 
hbmwqnmmpJmCiCibp [28, 50, 51, 52, 54, 58, 71, 78, 90, 105, 124, 125, 
141, 145, 167 L. WJLU): 

Swppbfl L'ibpn11r4wCibpmL'i [64, 108, 109, 110 L. wnCiJ L'ibpbCiw-
11lf1W4mnpwJrCi hw4.wpw4wJwCir 4wnmg4_w6pr 01.4mrL'iwLwgmL'io 
rpwqnp64_ml'i t hbmL.JWL brtwCiw4Cibpn4_. 

- Clbnpr · 01.4mrL'iwLwgmL'io 4wmw114_ml'i t L'ibpbCiwoqmwqnp6L'iwCi 
qpw~r4Cibf1r 4wnmgL'iwCi L. 4.bf1Lm6mpJwCi hrL'iwCi 4.11w (rocHVITVI, 
BVIM, OCT 70.2.20-78), 

- q.6w1ru 6pwqpw4_npuw(i (Cu6VIM3, BVIM, BHV13CX, UMVIC, 
Ka3HVIVIM3CX, /\ameHVIVIM3CX ). 

- Lm6UwCi mpwuwpwCiw4wCi' hruCi4_w6 t US1 dbnpr brtwCiw4n4. 
~nll1.4Lb4mw4_npuw(i ur 2WJ1P u4qpmCipCibf1r 4_pw (nL4pluU1 1.4bllll4LWCir 
hw24.r! 4bCil1lJ1nCi, YHVIVIM3CX, PbLtuU1 1.4b1J11.4LWCir hw24.r! 4bCimpnCi, 
luU1U 'T')b1J11.4LwCir hw24.r! 4bUIJlf1nCi, PVICXM), 

- hw4_wCiw4wCimpJwCi' oqmwqnp64_ml'i bCi qwCiq4_w6wJrCi u1.4w
uwp4uwCi L. 11ruwlir4w4wCi L4LWCiw4_npliwCi mbumpJmCiCibp (4VIM3CX): 

UbpbCiwoqmwqnp6UwCi qpw~r4Cibpr 4wnmgmuu pw4.w4wCi 
w2tuwmwmw11 qnp6 t. 1.4whwCi2mu t dwl'iwCiw4r L'ib6 6wtuu CimJCiru4 
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ctwllwGw4w4pg hwz4.P! tnbtuGp4wJp oq.tnwq.np60wG llhUjpmll: Uw4wJG 
llbGp q.tnGmll bGp, np Gbp4wipu Ljlnpp tnGtnbumpJmGGbpp m 
C'.ibnGwp4mpJmGGbpp hwllwp wJu brtwGw4o L.u UjbLnQ t oq.Lnwq.np6bL: 

Q6wJpG 6pwq.pw4_npllwG brtwGw4Gbpp oq.tnwq.np6mllo hGw11w4.n
pmpJmG t LnWLPU tuG11ppGbpo Lm6bL t1U-n4_: Uwpbllwtnp4w4wG 
lln11bLGh110 G4_wqwq.nLJCip b(i hwugGmll pbp4_w6 L. 11p:j>bpbGgpwl 6wtu
ub110. hwz4.P bG wnGmll wztuwtnwGpGbpp 4wtnwpllwG hbppw4w
GmpJmGo L. ctwll4btnGbpo. pG!Ujbu GwL. wJGUjpup nbumpuGbpp 
uwhllwGwlj1w4mllo. pG!Ujbu llbtnwrtwtnwpmpJmGo. llp pwGp llw4Gpz
Gbpp llbpbGwGbpp pwGw4o. QULn llwuGwq.ptnnLpJwG qpw114_w6 
wztuwLnnrtGbpp pwGw4o L. WJLCi: tuG1111P WJlll.ljpup 11114.w6po PCi!-Of'l 
!Wlj1n4_ hwllwUjwLnwutuwGmll t tnbtuGp4wJp hbnwG4w11wipG npnzllwG 
UjWhwG2GbppG, uw4wJG lllf'lW4tnp4wG gmrn t LnWLPU, np, wiGmwllb
GwJGp4_, !P wptnwgnLmll llbpbGwGbpp hwllw4wpq.p 6L.w4_npllw(i pnLn11 
wnwG6Gwhwtn4mpJmGGbpo: Q6wJpG 6pwq.pw4_npllwG brtwGw4G pp 
wnwG6Gwhwtn4mpJmGGbpn4. !P 4w11nrt hwz4.P wnCibL hwllw4wpq.p 
wptnwppG 4wlllhl1D (LntUWL rihlllQmll ppw4wGwgllwG q.n1160Gpwgo). 
u4uw6 llbpbGwGbpp llzw4mll~g · llpG!L. GpwGg ppw4wGwgmll[! L. 
wllpn112 6w4.wLn4. pn11w114mll[!: UGhpwctbzLn t hwz4.P wnCibL 
q.JmrtwtnGtnbuw4wG tnbtuGP4WJP oq.tnwq.np60wG, llzw41lwG L. 
wptnw1111mpJwG, wq.pntnbtuGp4w4wG, tnbtuGnLnq.pw4wG, tnGtnbuw4wG, 
4wnmg4_w6pwJpG L. wptnw1111w4wG P"L"f'l wnwG6Gwhwtn4mpJmGGbp[!: 
liJlllllPUP tunznp llwuztnwpwJpG tuG1111P Lm6mll[! Gbp4wJmllu Lnwp4_mll t 
hwllw4wpq.wjpG llntnbgllwG 11114.w6pn4_: 

SGtnbumpJmGGbpp L. C'.ibnGwp4mpJmGGbpp wztuwtnwGpp zwhm
pwpbpmpJwG pwp<".ipwgllwG wGhpwctbztnmpJnLCi[! hwGq.bgpbL t US1 
wptnw1111w4w Ci q.np6[!GpwgGbpp llwpbllwtnp4w4wG lln11bL w4.n11llwG 
hpllwG 4.11w OUjLnpllwLwgllwG tuG11ppGbpp llzw41lwG[!: 

UbpbGwtnpw4LnnpwipG hw4_wpw4wJwGp 2whwq.np60wG 
q.np6[!Gpwgp tnGtnbuwllwpbllwtn P4w4wG llnribL w4_npllwG hpllGw4wG 
u4qpmGpGbp[! llzw44.hL L. ppw4wGwg4.bL bG n..C.tuwpwtnn4_p 4nrtllpg 
[166, 167}. 

- pbp4_w6 6wtuubpp OUjtnpllwLwgllwG !WLjlwGpzGbp[! pmuwpm-
6mpJmGmll 4wtnwp4_nri. wztuwtnwGpGbpp wllpn112 hwllwLPf'lP hwllwp, 

- wztuwtnwCip(ibpp hw4_wuw(1W!Wlj1 4wtnwpmll[! tnp4_w6 ctwll-
4btnmll, 

- tn114.w6 uwhllwGwlj1w4mllGbpp hwz4.w114mllG [!ULn JnL(1wpwG!
JnL(1 llw4Gpzp llbpbGwGbpp nbumpup L. pwGw4p: 

UbpbGwtnpw4tnnpwjpG hw4_wpw4wJwGp 4wnmg4_w6pp 
01.ljtnpllwLwgllwG tuGllf'lP LnLMwG Cil.ljwtnw4wJpG :j>mG4gpwJp llpGp
llwLwgllwG llbpn11p4wJmll [126] rl.C.tuwpwtnn4_p, 1.J.t-.'llbtnpn4.fl, 
U.l:i.UwLpGGp4n4_p, U.U.Ubpn4_p 4nri.llflg wnw2w1144.hL bG llnrihLP w1111im-
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(jw4_btnmpJwG hbtnL.JWL gmgwGpzGbp[!. pbp4_w6 L. [!Cipwgp4 6wtuubp[!, 
4wUjpLnwL Gb111111mllGbpp !WLjl[!, llbtuwGflqwtnnpGbpp UjwhwG2w114C!. 
wztuwtnwGpwJpG 6wtuubpp llb6mpJmG[! L. llbtnwrtwtnwpmpJmG[!. 

Lcifkr xi/kytk + l:mknj l:XifkyAij,Ju,,(E+d,)--> min, 
!ikr s ~llJk 

l:Cukrxlfkrtk + l:mfX(L ... X ifkrA-u,Ju,d,---> min, 
ukr .1· 11k 

L~fX(LxifkrJif,Ju,---> min, 
" uk 

max LXifkraiJkr --->min, 
k 1/k 

LXiJkrH1Jkrw11ktk---> min, 
i/kr 

L(mF l:XukrA-u,}.1· min, 
.< 1Jk 

(6.1) 

n11tnbrt · 1; j, k, y, s - [! hwllwUjWLnwutuwGwpwp w2tuwtnwGpGbpp 
lllbuw4Gbpp, wq.pbq.wtnGbpfl, opwgmgwjpG ctwllwGw4whwtn4_w6Gbpp, 
q.JmrtwtnGtnbuw4wG llzw4wpmjubpp, llbpbGwGbpp zp~pbpG b(i, X, /, W, 
C, H, q - (j' hwllWUjWLnWUtuwGwpwp wztuwtnwGpGbpp 6w4.wLCibp[!, 
opwgmgwJpG ctwllwGw4whwtn4_w6[!, wq.pbq.wtnGbpp wptnw1111n11w4w
GmpJmGo, mrtrtw4P zwhwq.np6w4wG 6wtuubp[!, wztuwtnwGQwJpG 
owtuumllGbp[! L. qwGq.4_w6[!, A., a, y -Ci' llbpbGwGbpp, llbtuwGpqw
lllnpGbpp [!G11hwGm11 PP4.C! L. wq.pbq.wtnGbpp llb2 lltnGnrt llbpbGwGbpp 
pp4_[!, E, d, U -Ci' 4WlllPLnWL Gbp1111mllGbpp w1111JmGw4_btnmpJwG 
Gnpllwtnf14.wJpG q.np6w4pg[!, tnbtuGp4w4wG Ul.ljwuwp4mllG m 
uiwhl.ljwfimllo. llbpbGwGbpp hwz4.b4znwipG q.pG[!: 

Uwpbllwtnp4w4wG lln11hLP llb2 lltnGnrt !wLjlwGflzGbppg Jmpw
pwG!JnLf'lP oq.tnwq.np6mlln4. q.tnGmll b(i Lj1ntuqp2llwG lllLWCi[!, [!ULn npp 

n11n24.mll t US1 4wqllo: 
SiUwL tuG11p110 Lm64_mll t "! q.6wJpG 6pwq.pw4_npllwG brtwGw4-

0hpn4_, [!G11hwGpwgGnrt q.pwriflbGtnp hw24.w114llwG oq.GmpJwllp, nppG 
Ol:ip4wJwg4_mll t Cil.ljwtnw4wJpG :j>mG4gpwG: 

tuG11pp LmMwG wp11JmGpmll utnwg4.l:iL bG. tGbpq.l:itn'14 llp2ng(ibpp 
L. Q.JnLrtwtnGtnbuw4wG lll:ipl:iGwGl:ipp OUjtnpllwL 4wqll[!, tnbtuGp4wJp 
pwztumllG [!ULn ctwllwGw4w2112wGGl:ipp L. wztuwtnwGpGl:ipp tnl:iuw4p, 
lllbtuGp4wtnGtnbuw4wG gmgwGpzGl:ipG [!ULn llzw4wpmJubpp L. [!ULn 
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M =['2.,P,t1 S,i x,1 + '2.,Caf(Ya,Za)]~ min, 
IJ a 

(;3J, i3J. a3A, Xij· 2: 0) 
hb1.I1LJUJL L4UJJUUJCiCibnti 11buwnur 

f..e,tlJwlJx,1 =Bu, 

f..Pa1S1kYiJ <£ Ya,k3K, 
1/ 

Y,i 2: 0, Ya 2: 0, Za 2: 0, 

(6.2) 

npmbr( I -Ii mbfuCinLnq.jlwljwCi q.np6[!CipwgCibpjl q.nponrimpJmCiCibpjl 
pwqtlmpJmCiG t. J - u· cum'lw1.I1Ci1.I1buw4wo wq.pbq.w1J1Cibrti pwqum
PJnLCi[!, A - Ci' tubpq.btnflljwljwCi tlb2ngCil:ipj1, Q.JnL'lWlflCiUlbuwljwu ubgb
Ciwubpjl pwqllmpJmCi[!, K - Ci' 1.I1wpqw wp1.I1w11rw4wCi gf14Lfl dwuwCiw
t.iww2wuti pwqllmpimGn. t, -Ci' i -brnrll q.np6nrtmpJwCi Ljw1.I1wpllwCi 
wq.pndwll4bw[!, t,J -Ii· i -brnr!l q.np6nrtmpJnLCi[! J wq.pbq.wmm{ Ltwlllwp
uwCi PnLJLWUlPbLfl 1.I1L.n11.nq:11mG[! opqw llt2. ct, Si/ -G' 2whwq.np6wLtwG 
6wfuubp[!, wi/ -Ci· wq.nbq.wlllfl hbppwLtintuwiflli wplllwl'lrn11.wLtw
CimpimG[!, Bif-G' i-brnr!l q.nponri.mpiwG l{pw ljwmwpl{nri w2fuw1.I1wGgfl 
6wl{WL[!, Z -Ci' a mbuwtiti llbpbGwlibpfl pwGwlj[!, C,, -G' LnwpbljwG 
hwtnLtwgmllCibnC! llbpbGwGbrti l{bpwljwGqlillwG hwuwp, P,,

1 
-Ci' a 

Lnbuwljfl llbgbGwCibflp ewGw4£! j -b11n1111 wq.pbq.wLnnul, ~ik -Ci· 
mpwllwpwGwljwG llw1.I1ptigwJp lllwpp[!: 

tuG1111'1 LntOtlwCi WflllJnLUpnul UU1Wg4.bL b(i tCibpqwllbpbGwiti 
oq.1.I1wq.npOllwG llwUlpjlgwCi, tCibpqbuitJLjwljwCi L. q.JmrtwuiliLnbuwljwCi 
llbgbCiwGbpjl Ljwqll[}, rnbfuunlnqjlwljwCi QW(1U1bp(i l}UUl u2wlju.JpnLJubptJ, 
j1Ci~1.4bu CiwL US1 oq.mwq.nnauwli muuibuwljwu gmgwCitJ2Cibp[]: 

ICJ4.wr44.w6 tlbpn11ti4wubrfl pbpmpjmGCi WJU t [106}, nr (ipwCie 
1.4whw(i2mu t;(i UbC pw(iwljnLpJWllp (iwfuopnp htJtl(iwqn11qw6 4wtl 
Lnbrtb4w111m q.nwljwCimp1mlitJg Ltintuwnqwo biw4bmw1tiG 1J1b11.bljw
m4.mp1mCi (JmrwewCiLJmr q.np6n11.mpJwu w2fuw1.I1wCieti owl{wl[!. 
tlbpbCiw1.I1f1W 41.IlnpwJ tiG wq.p bq.w m Gbpjl 1.4wp w tlbl.Ilfl bp[!, Cin wCig 
wptnwllnnrtw4wCimpJmG[! L. llfl 2wre WJL gmgwuf12utp): VJmu 
pbpmpimGCi WJCi t , np w2tuwmwupubpfl tnL.nrtmpJmCio 1.4bmg t LtiGti 5-jlG 
pwqtlw1.4w1J1jllj ptJl{, gwuti nr opwgmgwJpCi 111wr/1Ci pw2fu4.nul t 73 
dwllwuwljwhwml{wojl: UJu 1.4w1.I16wnnl{ wnw2wGmll t mbfuGti4wJ/1 
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oqUlwq.np6tlwu wCiwr11imGwl{bmmpJmu, gwu/1 np zwm q.np6nri.m
pJnLCiGbp (!UUl wq.pntnbtuCi'14wljwu L4WhwCi2Gbr/1 1.4b1.I1p t Ljwuiwpl{bG 
wl{tllr ubq li ctwllljl:imubpmll : 

UbgbGw U1 pwljmn[lUJJPU hwl{w.Qw LjUJJWCip wwljwquwl{n11tlw G 
bqwGwljubnC! mr4.w6 bCi 4..l>. 4w u1.I1npuljnL, P.U.LtiGml{wpL.fl , 
u .to. Q.nniw~ljflliti. P .U .Ul{tinnLuLtm w 2tuwmnLpJmGGbpmu: Lpwljwq tlw
tlnrllwu. pG~1.4bu Gwli. US1 OL4lI1'1UWLWQUWU ctwuwGwlj wuhpw
db2tnmpJmG t wnwpwumll llbQbCiwubp[! pw2tubL [!UUl w2tuwmwCiQCibpp 
wnwG~flCi dwuwGwljwhwtnl{woCibpfl: UJ'lL4'1ufl tuuritirubp Lm6l{w6 bu 
pwquwpfll{ w2tuw1.I1mpJmCiGbpmli, npnCiQ Cil{ppl{w6 bG mGUlbumpJwG 
Liwll dbnCiwpljmpJWU llbQl:iCiWJW4wCi hwlJ.wpwljwJwCijl L(lWLjwqliw
tlnrllwCi [30, 51, 56, 63, 70, 93, 101, 128, 130, 147]: 

Cu11hwCimp wnuwlip, 01.41.I1jlllwLwgllwCi UlW(lpbp ubpn11fll!wCibpo 
UIWl1Pbrl{mu f:i(j Ol4UlPUWLf1 j_WLtJwCitJ2Gb1ml{ I.. WflUlW'lflWLfwG qnp6-
uupwgCibr'1 1J1Ci1J1buwllwpbllwmflljwljw(j unribLwl{npliwCi bqwCiwljCibrnl{: 

tCibpqwubpbCiwJti ll'1Gflllmll'1 ~wl.j1wCif12n ~fl Cil{wqbgCinul 
uittuCiflljWJP ~UJl1Wl4nlflll[!. WJU hwCiq.bgCimll t wlll:iCiwlibO 
WflUlW'lflnrtwlfwG wq.pbq.w1J1Cibpfl [!Ul.IlflnLPJWG[!' wCiljwtu 6wtuubr'1 
dbompjmCiflg, nr(! ~ti hwllUJLljl.UlllWUtuwGmll tJpwljwGmpJWCi[!: 

UJuuibu, U.D.SnLL4blif1Cif1 w2tuwmmpJmCimll [106} 01.4mpllwLW
gnulo LjUJUlWfll{bL t [!Ul.Il hwl{W.QWLjWJWCinul wnljw ubpb(iw(jbpjl 
[!Ci'lhWCimp QWUW LjmpjWU Cil{wq wq.nlj Cifl. 

i=n 

f.. X; ~min, (6.3) 
i=I 

nbqbpl{wJflG llbpbuwCibnfl Lflf14. oq.mwq.np6tlwCi 1.4w1uwCiCibpjl ctwllwCiwlf 
1=n 

~-2..~=~ ~~ 
i=J 

I.& 1.11ll.JwL ctwllwCiw4whwl.Ill{w6nul m JmrwewCi~mr w2tuwmwCigmll 
llb.QCiwfibptJ [!(jllhWUnL('l QWCiWlfnt~JWU hwllw1.4WLnWUtuWCimpjnL(jl} 
uibtuCinLnq.tJw1.4bu wCihrwdbzm ul:ipbCiwCibpp gwGwljflG' 

J:=n r.uz ·(At'== 1. (6.sJ 
i=l 

np1J1brf X -o hwlJ.wgwlfwJwGmu llbQbGwGbpfl gwCiwlju t. q.u· 
dwllw[iw~whwml{woti hwllwp[!, U -Ci' oq.uiwq.np6l{nri. llbpb(iwGbpfl 
~WCiW~[!. H -[f nbqbpi.lwJflG ubpbuwGbflfl pwliwlm, A -u· ubpbGwGbpfl 
RWCiwljp mbtuCinLnqf1w1.41:iu wnwl{l:iiwq.nLJCi hCiwpwl{npmpJnLCi[!, i, j -Ci' 
hwuw1.4w1J1wutuwCiwpw11' 1.I1pwlj1.I1npfl tnbuwlf!ibpj1 m ~wLtibrti I.. 
UJ2fuw1J1wupti flu11bpuCib11n: · 

UbpbCiwCibpp QG11hwumr QWGwt.iti qliwhWUlUWU ~wijlwGti2Gtp[! 
hCiwpwl{npmpJmCi bu UlWLPU LtJnppwgCibL hwl{wpwljwJWU[! L. 
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lll::iQl:iCiwi.twriCil::ipp 1.4whwCi2w114C!. npCi mCip 1)11W4wCi Ci2wCiw4mpJmG 
hwU14w1.4l::iu Cil::ip4WJmllu' llwuCiwql::iUlCil::ipp 1.4w4wumpJWCi LqWJllwG
Gl::ipmll: Pw19 wm l)l::i1.42mll hw2L1.'1 !l::iCi wnCiLl.mll W[lUlWl)[lnLPJwG 
W[ll)JnLCiwLl.l::illlmpJWCi hwpgl::ip[!, npnCi2 npn2L1.mll l::iCi pmuwpm6mpJwG 
llpl::ip2Cil::ip'1 l::iwni.t. L. np[) 2m4wJw4wCi lllCiUll::iumpJwCi l.4WJllwCiCil::ipmu 
4wriL.np gmgwCi'12 t: 

U.L'12Cil::iJ'1 L. 4.. LtritiLl.nCinuti w2tuwlllmpJmCiCil::ipmll [92, 93} 
CinLJCi1.4l::iu w2f"uwU1w6wtuumllCil::ipp qmllwpwJpCi qCiwhwlllllwCi !WijlwGti2-
Cil::ip[! hw2L1.'1 !l::iCi wnCiLl.mll US1 w2tuwU1wCi2'1 U1CiU1l::iuw4wG 
gmgwCi'12Gl::ipmll, pwJ9 hCiwpwLl.npmpJmCi l::iCi UlWLPU LnL6l::itm 
w2f"uwU1WGQWJpG LWPLl.w6 dwllwGw4whwll1Ll.w6Cil::ipp f"uCillP11C!· 

'fJ·a·x~min, (6.6) 
ijK 

Ciwf"uwU11:iuLl.w6 dwll4l::iU1mll w2f"uwU1wCi2Cil::ip'1 4wlllwpllwG LqWJllwCiCil::ipti 
l)l::i1.42mll' 

(6.7) 

hwuw1.4wU1wutuwCimll U1pW4lllnpCil::ip'1 [!Cil'}hwCimp 2wGw4pG, npCi 
wCihpwdl::i2U1 t wlll::iCiwtwrii.tw6 dwllwCiw4whwll1Ll.w6mll' 

LX~=~ ~~ 
i/K 

U111W4UlnpCil::ip'1 2wCiw4'1 uwhllwCiwijlw4mll[) JnL[lWQWCi!Jmp dwllwCiw-
4whwU1Ll.w6mll hwL1.w2w4wJwCip hCiwpwLl.npmpJmCiCil::ipnLI.' 

Lx1k ~ z;. (6.9) 
.1K 

npUll::irf i, j, k - Ci hwllw1.4wU1wutuwCiwpwp wqpl::iqwlllp L. w2tuwlllwCi2-
Cil::ipp Ull::iuw4Cil::ipp pCil)l::iQuCil::ipCi l::iCi, T- Ci' dwllwCiw4whwU1Ll.w6p UlL.nrim
PJnLCi[), a -Ci· oriw4wG w2f"uwU1wCiQWJ'1Ci 6wtuumllCil::ip[!, X -[)· U1[1W4Ulnp
Cil::ipp n11n2Ll.l::iL'12 2wGw4[), W - Ci' ll111W4UlnpwJ'1Ci wqpl::iqwlllp opw4wCi 
W(lUlWl)pnriw4wCin.LpJnLCi[), P - Ci' w2tuwlllwCi2'1 6wi.tww, Z -[)· U1pw4-
U1npCil::ipp 2wCiw4[) hwL1.w2w4wJw.Cimll: 

US1 OLqUlpllwtwgllwCi l::irtwCiw4Cil::ipp qwpqwgllw(i hw2npl) ijlml[) 
pCimpwqpw4wCi t ll1CiU1l::iuw4wCi qCiwhwlllllwCi !WijlwCi'12Cil::ip'1 oqU1wqnp-
6mllnLI., wnw2'1Ci hl::ipppCi' 2whwqnp6w4wCi 6wtuul::ipp !WijlwCip2Gl::i11ni.t: 

SCiUll::iumpJwCi lll::i2l::iCiwU1pw4U1npwJ'1Ci hwL1.w2w4wJwCi'1 01.4lllpllw
LWgllwCi LWLl.wqnLJCi llnl)l::iLCi [)UUl 2whwqnp6w4wCi 6wtuul::ip'1 qmllwp'1 L. 
Ull::ituCi'14wJ'1 1.4wpw1.4mpl)p Ll.CiwuCil::ipp !WijlwCi'12Cil::ipp wnw2w114l::iL t 
4lt1M3CX -[) [145, 150] 

1

l LP up ·Cup+ L(l-P,,,.Jcw;; + LK ·Pk ·CU/u/<]dt ~min, (6.10) 
6L I k 
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np1.111:irt' T-Ci pntnri w2tuwU1WCiQCil::ipp UlL.nrimpJmCiCi t, PU/;- Ci' wqpl::iqwll1'1 

111wpw1.4m111l'1 hwi.twCiw4wCimpJmCi[), CU/; - Ci' wqpl::iqwll1'1 

111wpw1.4mpl)pg 4npmuU1Cil::ip[!, Cw1 -Ci' 4nrimuU1Cil::ip[! wqpl:iqwlllp 
wzf"UWUlWCiQP dwllwCiw4, P - (j' 1.4whwCi2wp4p pwgw4WJnLf}JWCi 
hwi.twCiw4wCimpJmCi[), CU/U/ - Ci" ll'12ngCil::ipp 4npmuU1Cil::ip[! 1.4whwCi2w114'1 
pwgw4WJnLPJWCi dwllwCiw4. WJUPCiQCi w2tuwU1wCi2'1 u4qpp ClqClqmllpg, i, 
k- (j' hwllw1.4wU1wutuwCiwpwp lll:i21:iCiwJ'1 L. 1.4whwCi2w114'1 pCil)l:iQuCil:ip[): 

Um llnl)l:iLmll hwi.tw2w4wJWCi[) 'lPlllLl.mll t np1.41:iu hwJU1Ci'1 pCiUll::iCi
utiLl.nLpJwllp LqWhWCi2W114P hnuQp ULqWUW[141lw(j hwllw4wpq: npUjbU 
111whwCi2w114'1 hnu2 hwCil)l::iu t qwttiu ll111Ll.w6 4wU1wpllwCi dwll4bU1Cil::i-
11ni.t qJnLfl.WU1CiU11:iuw4wG w2tuwll1WCiQCil::ip'1 hl::ippw4wGmpJmCi[): 
~wi.tw2w4wJwCi'1 JnL[lWQWCi!Jmp lll::iQl:iCiwJ'1 hwllwp wnw2w114Ll.mll t 
hWJU1Ci'1 hwLl.wCiw4wCimpJmCi, [)Ulll npp' wm llbQbCiwCi 4wU1wpmll t 
wnw2'1Ci tiu4 UU1wgi.tw6 1.4whwCi2[): UJI) hwLl.wCiw4wCimpJmGCil::ip'1 
ll'1~bpl::iCig'1wl hwi.twuwpmllCibpp hwllw4wpqp oqCimpJwllp 
hw2L1.w114Ll.mll t llbQl:iCiwJti 1.4wpw1.4m111l'1 hwLl.wCiw4wCimpJnLCi[) L. 
111whwCi2w114'1 !4WU1W[lnLll[), tiu4 (!UUl l)[lWCig' Ol4U1PllWLWgllwCi 
!WijlwCi'12Cibp[!: UJI) llnl)bl[), np[! hpllCiLl.w6 t qwCiqLl.w6wJ'1Ci 
u111wuwp41lwCi LnbumpJwCi Ll.pw, hbppw4wCimpJwllp ijlnijlnf"ubtnLI. 
111whwCi2w114Cibpp hnu2'1 [!Cil)mCillwCi hwLl.wCiw4wCimpJmCiCibp'1 
Ci2wGw4mpJmCiCibp[!, hCiwpwLl.npmpJmCi t UlWLPU wLl.bL'1 W[ll)JmCiwLl.blll, 
9wCi pmuwpm6mpJWCi W[1U1Wfll1W4wCi qnp6[!CipwgCil:ipp llJmU 
llnl'}bLCibp[!, hw2Ll.'1 wnCibt briwCiw4wJ'1Ci UjWJllwCiCil::ipp ijlnijlnf"umpJwCi 
Wql)bgmpjmCi[) pl::i[lQWUlLl.nLPJWCi i.triw: 

Pb11L1.w6 6wtuubpp CiLl.wqwqmJCi'1 qCiwhwlllllwCi !WijlwCi'12Cibp[! 
hwllwt'111 qCiwhwUlmll bCi llpbpQCibp'1 W[lUlWl)[lnLPJWCi Ltriw 2whwqnp-
6w4wCi 6wtuubp[! L. llbQbCiwJwgllwCi 4w1.4pll1WL Cil::ipl)pmllCibp[!, hwzLl.'1 
wnCibtnLI. CipwCig CinpllwLntiLl.wJ'1Ci wpl)JmCiwLl.blllmpJmCi[!: Uw4wJCi 
qJnLfl.WU1CiU1buw4wCi qnLnm wnwCiCICiwhwll14mpJmCiCil::ipCi WJ'l !WijlwCi'12-
Cibp[! hw2L1.'1 !bG wnCimll wllpnri2mpJwllp, hw2L1.'1 !bCi wnCimll CiwL. 
nbumpuCibpp uwhllwCiwijlw4mpJmCi[): 

Um pwgpnrimllCibp[! Ll.bpwgLl.w6 bCi bpw2tuwi.tn11L1.w6 «Sti1.4wJ'1Ci 
llbpnfl'14wJmll ... » pbpi.tw6 6wtuubp'1 !WijlwCi'12Cibp'1 oqU1wqnp6mllnLI.. 

Cp=C1 +E6K~min, (6.11) 

nrllllbrt' Gp - Ci pbpi.tw6 6wtuubpCi bCi, C1 - Ci' 2whwqnp6w4wCi 6wtuubp[!, 
Ea - Ci' 4w1.4pLnWL Cibpl)pmllCibpp W[ll)JmCiwLl.bUlmpJwCi Cinpllwll1'1Ll.wJ'1Ci 
qnp6w4pg[), K- Ci' llbQbCiwJ'1 hw2L1.b42nwJ'1Ci qpG[!: 

BHlt1lt13CX-'1. Cu6lt1M3-'1 llbpnflti4wCibpmll [109, 139, 160] 
pbpi.tw6 6wtuubp'1 !WijlwCi'12Ci oqlllwqnp6Ll.mll t (6.11) Ulbu2nL1. 4wll 
nni.qbu PWfl.Wl)pwllwu' wi.tbL'1 [!Gl)hwCimp !WtPWCi'12ti: OppCiw4, [139} 
lJbpnll'14wJmll oqU1wqnp6Ll.mll bG pbpLl.w6 6wtuubpp !WijlwCi'12Cibp, 
n(llllbfl. hw2L1.'1 bCi wnCiL1.mll lll::iQbCiwCil::ipp 1.4wh1.4wCillwCi 6wtuubp[!. 
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Z:c]x]i +Z:d;(O; + y, -Z;)+b:LC;Y; ~min, (6.12) 
JIS I 

U!LWCiWt.lnpt.lw6 W2tuWll1WCiI?Cibpfl UjWf1ll1W'lflf1 l.jWlllWpliw(i UjWJliWCifl 
11bL11emli· 

Z:aJ.xJ; =P1, j =I, .... n, (6.13) 
jtS 

nplllbrf S, i, J, t- Ci hwliwUjwlllwutuwCiwpwp wqpbqwlllfl lllbuwl.jfl, libeb
CiwJfl liwl.jCiflzfl, wztuwlllwCiefl dwliwCiwl.jw2112wCifl flCi11beuCibp(i bCi, cs -
c!' mri.r1wl.ifl owtuubpCi wnw2f1Ci wqpbqwlllfl wztuwlllwCiefl dwliwCiwl.j, X 
- 1:!' wqpbqwlllCibpfl npnCibLfl ewCiwl.j[!, d - Ci' libl.j libebCiwJfl L11Wh
L11WCiliwCi OWtuU[!, Q - (j' lllCilllbUmpjnLCimli bl'J.WO libI?bCiwCibpfl EWCiWl.j[!, 
y - C!. Cltne pbpt.lnrt libebCiwCibpfl ewCiwl.j[!, z - C!. 11m11u qpt.lnrt 
litebCiwCibpfl EWCiWl.j[!, b - Ci' l.jwUjfllllWL Cibf1'lf1nLliCibpfl Wfl'lJnLCiwt.lblllm
pjWCi Cinpliwlllflt.lwJflCi qnpowl.jflg[!, C - Ci' litl.j litetCiwJfl wpdbe[!. a - Ci' 
wqpbqwlllfl Wf1ll1W'lf1nrtwl.iwCimp1mCi[!, P- Ci' wztuwlllwCieCibpfl 6wt.lww: 

Pbpt.lw6 owtuubpfl iWL/lwCiflzCibp[!, hwzt.lfl wnCitLnt.l libebCiwCibpfl 
11mpuqpmli[!, oqlllwqnp6l{bL bCi fl.C.tuwpwlllnl{fl Linrtliflg lizwl.jt.lw6 
nLl.jptuU1 UjblllUjLWCifl hwzllfli l.jbCilllpnCifl libpn11fll.jwjmli [167] 

z:cifkxifk +:Lads max z:xifk + Lb;rk'irkUrNr + Yk + 
ijk s k ij iyk 

[ ) ~~ 
+ ~mf-X max~X!ikLiik -as Eds -.~UjX} ~min 

lllbtuCinLnqflwl.jw(j qnp6nrtmpJmCiCibp[! LWl{wqmJCi wqpnlllbtuCifll.jwl.jwCi 
dwlil.jblllmli l.jWll1Wf1bLm 'lbU!EnLli 

z:wijkxijkyk =Z:bifk' k =d, ... , m, (6.15) 
ljk 

L. litebCiwCibpfl EWCiwl.jfl hWliWUjWlllWUtuwCimpjmCi[! lllCilllbUOLpjWCi 
hwl{wewLiw1wCifl iWL/lbpflCi' 

max LLifkXifk ~as, (6.16) 
k ij 

nplllbrt' i, S, J, k, y - Ci hwliwUjwlllwutuwCiwpwp wztuwLnwCiefl, libetCiwJfl 
liwl.jCiflzfl, wqptqwlllfl lllbuwl.jfl, opwgmgw1flfi dwliwCiwl.jw2112wCifl, 
lizwl.jwpnLJUfl flCil}bEUfibp(i bCi, C - Ci' nLl'J.l'J.Wl.jfl 6wtuutp[!, X - [!. lllllJWL 
dwllwCiwl.jwzp2wCimll oqlllwqnpol{nrt wqpbqwLnfibpfl npnCibLfl ewCiwl.j[!, 
y - [!' dwliwCiwl.jw2112wCifl LnL.nrtnLPJnLCi[!, a - Ci' wlinplllflqwgflwJfl 
hwLnl.jwgmliCibpfl qnp6wl.jflg[!, L- [!. wqpbqwlllmli JnLflWEWCi~mp liwl.j
Ciflzfl litebCiwCibpfl ewCiwl.j[! hwzl{fl wnCinrt qnpowl.jflg[!, a - Ci' litebCiw
Cibpfl ewCiwl.j[! ll1Cil11bump1mCimli, £-Ci' l.jwUjfllllWL Cibpl}pmliCibpfl Wf11}JnL
Ciwt.lblllmpJWCi Cinpliwlllfll{wJflfi qnp6wl.jflg[!, ds - Ci' libebCiwJfl hw2t.lb-
1.jznw1f1Ci qflCi[!, , b - Ci' wztuwlllwCiefl 6wt.lww. t - Ci' "i dwliwCiwl.jflCi 
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l.jwll1Wf1l{w6 wztuwlllwCiefl wq11bgmp1wCi qnp6wl.jflg[!, U - Ci' lizwl.jw
pnLJufl l{w6wnefl wpdbeC!. N- [!' lizwl.jwpmJufl pbpewllll{mpJmfi[!, U' - C!. 
llbebCiwJfl Lm6w11ew1f1Ci wpdbeC!. X - C!. 11m11u qpt.lnrt wqpbqwlllCibpfl 
~wCiwl.j[!, W - Ci wqpbqwlllCibpfl opl{w Wf1ll1Wl}f1nrtwLiwCimpJmfifi t 
LOl{JWL dwliwCiwl.jwhwllll{w6mli, a' - [!' U!LWCiWJflCi dwliwCiwl.jwhwllll{w
omli pmJLWlllf1bLfl libebCiwCibpfl ewCiwl.j[!: 

uUjwlllwl.jwJflCi ~mCil.jgflwJmli (6.14) pbpl{w6 6wtuubpfl hblll 
llflwuflCi hwzl{fl bCi wnCil{mli WJCi .owtuubp[!, npnCie l.jwUjl{w6 bCi US1-Ci 
llflCii finp libebCiwCibpnl{ hwliWLf1bLm, ni dwliwCiwl.jflCi l.jwlllwpt.lw6 
wztuwlllwCieCibpfl, flCiiUjbu CiwL. hCiwgw6 libebCiwCibpfl 11m11uqpliw(i 
Wf11}JnLCiEfl hblll: 

liwlllwpl{w6 hblllwqnlllmpJmCiCibpfl hflliwCi l{pw, [!Ulll US1-fl 
l.jwqlifl OUjlllflliwLWQliwCi L. pbpl{w6 6wtuubpfl iWL/lwCiflz[ibpfl, tuU1U 
UjblllU!LWCimli, Hl-1l11nl-1H, BHl-1l-13CX L. liJmu qfllllwhblllwqnlllwl.jwCi 
l.jwqliwl.jb11L11mpJmCiCibpmli lizwl.jl{bL t lllf1Wl.jlllnpCibpfl L. liJnLU 
lltetCiwCibpfl L11WhwCi2w111.jfl npnzliwCi libpn11fll.jw [82, 109, 162] 

Um libpn11f1Liw1mli hwl{wewl.jw1wCifl OU!lllflliwLwgmli[! 
l.jwlllwpl{mli t [!Ulll pbpl{w6 owtuubpfl iWL/lwCiflzfl, hwzl{fl wnCibLn4. 
llbebCiwCibpfl UjWhUjWCiliw(i Owtuubp[!. 

L Ce1'r1kYbJk + L [(a;+ E)5i + K; J.x; ~min, (6. 17) 
kjf 

tnpl{w6 dwlil.jblllmli w2tuwlllwCieCibpfl l.jwlllwpliwCi U!WJliwCiCibpfl 
l}bU!EnL li' 

L W1e' fJk YeJk = Q Jk, (6. 18) 
f 

tnllJWL dwliwCiwl.jwhwllll{w6mli oqlllwqnp6t.lnrt libebCiwfibpfl ewCiwl.jfl 
uwhliwCiwtJ1wl.jmliCibp[! US1 iWL/lbpnt.l' 

2:L1eYe1k ~ X;, (6.19) 
j( 

L. hwzl{fl wnfibLnt.l libtuwCiflqwlllnpCibpfl Ciwtuwlllbul{w6 pfll{[!' 

Z:mpeYljk ~ M pk> (6.20) 
p,e 

nrllnbrt • k, j, l, i, p -Ci hwliWUjWlllWUtuwCiwpwp dwliwCiwl.jW2f12WCifl, 
wzf\JwlllwCiefl CIL.fl, wqpbqwlllfl lllbuwl.jfl, libebCiwJfl liwl.jCiflzfl, wCiCICiw-
1.jwqlifl liwufiwqfllllwgliwCi f1Ci11beufib11Ci bCi, C -Ci' libl.j wqpbqwlllfl hwz
tlnl{ nLl'J.l'J.Wl.jfl dWliWJflCi zwhwqnpOWl.jWCi Owtuubp[!, f-(j' libl.j WqpbqWlllfl 
hCiwpwl{np dwliw1f1Ci pbnCiwl{npmli[!, y-[!· libl.j dwliwCiwl.jwhwllll{w6mli 
qpwrtl{w6 wqpbqwlllCibpfl npnCibLfl ewCiwl.j[!, a -Ci· wlinplllflqwgflwJfl 
hw1I11.jwgmliCibpfl qnp6wl.jflg[!, E -Ci' l.jwUjfllllwL Cibpl}pmliCibpfl Wfl'lJnL
fiwl{blllmpJWCi Cinpliwlllfll{wJflCi qnp6wl.jflg[!, 5 -Ci' libebCiwJfl hw2l{b-
42nw1f1Ci qflCi[!, K -Ci· libl.j libebCiWJfl UjWhUjWCiliwCi 6wtuubp[!, X i!' 
UIWpl.jmli libebCiwCibpfl npnCibLfl ewCiwl.j[!, W -Ci' hbppwtJ1ntuwJflfi 
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ctwliwGw4p lib4 ctwlit.lw. W(llflW1lrlnl"l.W4wGnq~JWG GnpliwG, Q- G' wztuw
mwGpp 6wt.lww. L- [! wq.pbq.wmmli libpbGwGbpp pwGw4[!. m -[!· 
wG<'iGw4wqlip pwGw4[! lib4 wq.pbq.wmmli, M - C!. wztuwmwGpwJpG 
nbqbpt.l.Gbpp Gwtuwmbut.lnri pwGw4[!: 

1bmwq.w hbmwqnmmpJmGGbpnt.l t.lb11 bG hwGt.lbL pb11t.lw6 
6wtuub(lp !WlfiwGpzGbpp pbpmpJmGGbp[! Ii zm4t.lbL bG: 

U4w'lblip4nu '-1..'-l..unt.lnctpLnt.lC! Gzmli t. pbpt.lw6 6wtuubpp pwGw
<'ili[! pwt.lw11w11 4LrGbp WJG 'lbi.qpmli, bpb ctnrint.l11'lw4wG mGmbum
pJmGmli Lrtlpmwt.1.n11t.1.w6 LrGbpG lipwjG 4wi.qpUIWL Gb(l'l(lnLliGbp[!: 
t>pw4wGmli uwhliwGwlfiw4 bG n! lipwJG 4wi.qpmwl Gb(l!l(lmliGbp[!, WJL 
Gwli LWt.lwq.mJG pGw4wG nbumpuGbp[!: nwmp, pGw4wG nbumpuGbpp 
W(l'lJmGwt.lbmmpJnLG[! hwzt.lr wnGbLm hbm lipwupG, 'lP:PbpbGgpwL 
6wtuubpp pwGwlllimli (Gb(l'l(lliwG W(l'lJnLGwt.lbmmpJwG Gnpliwmpt.lpg 
pwgp), i.qbmp t limgGbL Gwli pGw4wG nbumpuGb11l1 W(l'lJmGwt.lbmmpJWG 
Gnpliwmrt.l.C! [121 J 

1wumwmbLnt.l WJ'l lipmp[!, i.qpn:Pbunp 3m. Li. LippmpwJwG Gzmli t 
[162], np US1 oi.qmpliwL 4wqlip Ii libtuwGpqwmnpGbpp i.qwhwG2w114r 
npnztlwG hptlGwtuG'lPllC! i.qbmp t 'lPLnW(14bL Q.JmriwmGmbuw4wG 
wpmwrl(lmpJwG WJ'l hpliGw4wG nbumuGbpp hwtlwmbri 
oi.qmpliWLWQliwG [!G'lhwGmp tuG'l(lmli: C!um npmtl, wztuwmwGpwjpG 
nbumpuGbpp uwhtlwGwlfiw4mpJnLG[! i.qbmp t hwzt.lr wnGt.lp wGtlp2w
i.qbu Gi.qwmw4WJpG :PmG4gpwjmtl, W(l'lJmGwt.lbmmpJwG q.np6w4gp 
oq.GmpJwtlp, WJL n! pb wwgmgp! uwhliwGwlfiw4mpJwG mbupnt.l. 
pG!t.qbu 'lW wpt.lw6 t luU1U i.qbmt.qLWGp, BHVIV13CX - p tlbpn'lp4w
Gbpmtl [109] 

C!um '-1..4..unt.lnctrLnt.ln. uwhtlwGwlfiw4mpJWG pnLn11 nbumpuGb(l[! 
hwzt.lr wnGnri !WlfiwGpzGbpG wGt.lwGt.lbL bG 'lP:PbpbGgpWL 6wtuubpp 
!WlfiwGpzGbp: 

Unw2pGGbppg lib4C! 'lP:PbpbGgpWL 6wtuubpp !WlfiwGpzGbp[! US1 
oi.qmptlwLwgtlwG tlbpn'ln4wJmtl oq.mwq.np6bL t Li.1.dm4tinw [57, 58, 
162] UJ'l !WlfiwGpzmtl wztuwmwGpwjpG nbumpuGbpp uwhliwGwlfiw-
4mpJmG[! hwzt.ln t wnGt.lmtl WJGi.qpup pwriw'lllP!nt.l. n(l[! hwtlbtlw
mw4wG t mpw4mnppumGbpp Pt.I.PG, mpw4mnppump wztuwmwt.lwp<'ip Ii 
w11111mGwt.lbmmpJwG Gnptlwmrt.lr q.mtlwppG. 

L:c;,x;., + L:[(a; +E)5;X; +(A; +r;)b;x;]--+ min: (6.21) 
f'k i 

UJ'l lln'lbLmll uwhtlwGwlfiw4mliG.b(l[! LnWLPU bG pnln(l ctwliwGw-
4whwmt.lw6Gbpmtl wztuwmwGpGbpp 4wmwptlwG t.qWJtlwGGbp[!. 

L aysx;s = Pf, (6.22) 
S.1 

Ii libpbGwGbpp pwGw4pG hwtlwi.qwmwutuwG mt.l.Jwl ctwliwGw4w
hwmt.lw6mtl hwt.lwpw4wJwGp hGw11wt.ln11mpJmGGbp[!· 
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L P;sXYs ::; X,, (6.23) 
Sf 

(6.21 ), (6.22) Ii (6.23)-mtl' 1; S, k, i -G hwtlwi.qwmwutuwGwpw(l 
wztuwmwGpp, wq.pbq.wmp mbuw4p. ctwtlwGw4whwmt.lw6p, tlbpbGw
Gbpp liw4GpzGbpp pG'lbpuGbpG bG, C-G· lib4 wq.pbq.wmp wztuwmwGpp 
zwhwq.np6w4wG 6wtuubpu wnwGg wtlnpmpqwgpwJp hwm4wgmtlGbpp 
Ii w2tuwmwt.1.w11<'.lp, X * -G' k ctwtlwGw4whwmt.lw6mtl wq.pbq.wmGbpp 
npnGbLP pwGw4[!. a-G· wtlnpmpqwgpwJp hwm4wgmtlGbpp q.np6w4pg[!, 
E -G' 4wi.qpLnWL Gb(l'l(lmtlGbpp W(l'lJmGwt.lbmmpjwG Gnptlwmpt.lwJpG 
q.n116w4pg[!, 5 -G· tlbpbGwJp hwzt.lb4znwJpG q.pG[!, X -[!· i.qw114mtl 
tGbpq.bmp4 tlbpbGwGbpp npnGbLr pwGw4[!. A -G· wztuwmwt.1.w11llp 
Gt.lwqwq.mJG tlw4Wll'lW4[!. r -[!· m11w4mnppump w11rumGwt.lbmmpJwG 
Gnpliwmpt.l[!. b -G· mbtuGr4wJnt.l wi.qwhnt.lt.lw6mpJwG tlw4w11'lw4[!. a -G· 
mt.l.JwL ctwtlwGw4w2112wGmli tlb4 wq.pbq.wmp W(llflW'l(lnriw4wGm
pJmG[!, P' -G' k ctwliwGw4whwmt.lw6mtl 4wmwpt.lw6 wztuwmwGpp 
6wt.lww. P;s - [!. i -b11n11'l wq.pbq.wmmtl s - b11n11'l tlw4Grzr tlbpbGwJp 

pwGw4[!: 
SbtuGp4wJnt.l wi.qwhnt.lt.lw6mpJwG tlw4Wll'lW4[! hwzt.1.w1144.mtl t 

hbmliJWL pwGwlllint.l. 

b= x; (6.24) 
X;' 

npmori· X -[! ubqnGp [!Gpwgpmli tlb4 tlw4Grzr tlbpbGwJr t.1.11w wztuw
mnri mpw4mnppumGbpp ppt.l.G t: 

'-1..t> .UpGpGqnG[! [111] wnw2w114 mil t US1-p 4wqtl[! 
01.qlrlptlwLWQGbL [!Ulfl 'lP:PbpbGgt.lw6 6wtuubpp !WlfiwGpzp. 

L:c:1xfi + z:cixi + z:ckxk--+ min, (6.25) 
/jl kl k 

hwzt.lb4zpnGbpp i.qwhi.qwGmlint.l· tlbpbGwJwgtlwG tlp2ngGbpp, wq.pb
q.wmGbpp hwliwLr11Gbpp, wztuwmnriGbpp pwGw4r' 

L:B~kx~ +X{ -Xk = 0, 

wztuwmwGpGb(lp 4wmwpmtl[! Ot.qlflpllwL ctwtl4bmGbpmtl' 

L:a;1x~ =A,. 
JI 

I/ 

(6.26) 

(6.27) 

(6.28) 

(6.29) 
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(6.25), (6.26), (6.27), (6.28) Li (6.29)-nur i, j, k, t - Ci hwt'iwUjwLI1wutuw
Ciwpwp WZtuWlllWUJ2J'l , Wq.pbq.Wlllfl, U~j2bCiWJWQUWCi uflpngCibpfl, ctwllw
CiW4WhWtnl[w6fl flCi'lbJ2UCibpCi bCi, C - Ci ' t'ib4 wq.pbq.Wtnnt.J. wztuw
Ulll!Cip(ibpfl 4wlllwntlwCi hwt'iwp 6wtuubp[! t ctwtlwCiw4whwllll[w6mll, x 1 

- Ci wq.pbq.wmCibnfl 4wt'i l'ibpbCiwJwgtlwCi l'iflpngCibpfl nnnCibtfl .QwCiw4u t 
dwtlwCiw4whwunJ.w6nu'i, c - (j' 6wtuuhp[! 4wut4,w6 ub4 
l'ib.QbCiwJwgl'iwCi l'iflpngfl UjWhUjwCil'iwCi mwpb4wCi gfl4Lfl hbtn Li 
Cibpwnl[w6 hbppwlJ1ntuwJflCi Ulbfum~wuwn4l'iwCi m wtlnpmflqwgflwJfl 
hwm4wgml'iCibnf1 6wtuubn(!. flCi!Ujbu Ciwli WJCi 6wfuubp[!, npnCi.Q 
4wUJl{w6 bCi 4wutfllllWL Cibn11nml'iCibf1fl, pwCil[npw4wCi mdfl, 
llbpbCiw1wgl'iwCi tlf12ngCibnf1 'lb-1>flgf1U1fl hbm, X - C!. lib4 wq.pbq.wlllml'i 
l'ibpbCiUJJUJgl'iwCi l'iflpngCibpfl nnnCibtfl !?WCiUJ4(!. a -Ci' wztuwlllWCi.QCibpfl 
6wl[wm npCi mCiw4 t 4wtnwpblm wq.pbq.Wlll[! dwl1wCiw4whwllll[w6fl 
[!Cif}wgeml'i, B - Ci' 4wtnw(ll{nri wztuwtnwCipCibnfl t.J.flw qpwrit.J.w6 
wq.pbq.wlJlCibptJ ewCiw4C!. A - Ci ' wztuwll1wCieCibpfl Lfltit.l. 6wl[ww, q - Ci ' 
!Wij'IOf'lW4WCinLpjmCiCibflfl pbpl'iw[j q.np6w4tJg[! wzfuwlllwCieCibptJ 
hwllw<lwJCibgt.J.w6mpJwG 'lbutemll: 

'lfl-1>bpbCig'1wL 6wfl,Jubn'1 !wLtiwCitizGbp[! hCiwpwl{nnmpJmCi bu 
tnwLru outtnMwLwgCibL hwt.J.wew4w1wCi[! wzfl.Jwll1wCieCibnti 
U1btuGntnq.tJwCibptJ LtinLtinfumpJwG LWJG uwhuwCiCibpfl 'lhutemll: 

Q.6wJtJCi 6nwq.pwt.J.nnl'iwCi brtwGw4Ci w12w2'1Ci wuq.wll l'izw4l[bl t 
w4w11btl'14nu L.<-l.ltwGU1npnl{r!'1 [68] 4nril'i'1g Li w12w2wn4t.lbL t 
tnCitnbuw4wCi fuG'lflPGbp LntObLm hwl'iwp: 

UJ'l brtwCiw ltCibnti 4flpwnllwllp L. 4.. ltwCilll npnl{r!fl wnw2tiCi 
wztuwlllmpjmuCibptJg llbltml'i US=l-fl OUjUltJl'iwL Ltwql'itJ hwzl[wp4fl 
fl.JCi'lf'IPCi mCibgbl t hbtnliJWL UlbUQ[!. 

-1>mCi4g'1wJfl l'iflCiflllwtwgml'ir:f 
i= I s=S, k=K1 J=G j=G 

L? L C;f X;~ + L:c1xJ +a L:J1XJ ~min, (6.30) 
1= / !i = I k= K; J=I J - 1 

nptnbri' C;~ -(! owtuubnli bu S -b11n1111 tnbuwl.tti l'ibl.t wq.pbq.wtnr i -bpnp11 

q.np6nrtnLpJwCi l[pw. k -bpnflll dwuwliwl.twhwLOl{w6fl uCipwggml'i, ~-Ci' 
tnCitnbumpJmCiml'i J -b11n1111 ll1buw4ti l'ibl.t l'ibpbCiwJr UjwhutwCil'iwu 

6wfl.Jub11u. x;; -u · S -bpnp11 tnbuw1.tti wq.nbq.wmCibptJ pwCiwl.tu i -bpnp11 
wzfuwLI1wCiefl 4wtnwpl'iwCi LI.PW k dwl'iwCiw4whwU1t.J.w6nu'i, JY -Ci' j -
bpnfl'l Lnbuw4ti l'ibpbCiwCibpfl pwCiwl.tC! Ujwf14'1 OUJU1tJl'iwL 4wql'iml'i, a -Ci · 
4wutrtnw~ ~b111111mllCibpfl w1111JmCiwl{bll1mp1wCi Cinpl'iwllltiLl.wJflCi q.np6w
Ltf19C! . f;-Ci ;-b11n1111 tnbuw4fl ubebCiwjfl hwz4b4212w1flCi wpdbp[!: 

UWfuWU1bUl{ml'i t UjWhUjWUbl hbUlliJWL UjWJLlWCiCibfl(!. 
P"L"l1 wztuwtnwCieCib(l(! Ujbtne t 4WUlWflLl.bCi UJLWCiwl{nnl[w6 

wq.pnlllbtuCiflw 41.tw Ci dwul.thU1Cib11ml'i. 
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k -b(lnflll dwt'iwCiw4whwll1lJ.w6nLu oq.U1wq.np6l[nri CinLJCi llw4Ciflzfl 
llbebCiwCib!lfl QWUWlW hwLl.WJ2W4WJWCi'1 4wqt'imtl bf'lw6Cibp'1g Ub6 
!Ulblll!! t LflCitJ: 

'l'J.U.C!bQ.LOt.J.[! [186] eCiCiwp4bL t qmq.wl.tgl[w6 wztuwll1WUQCibpfl 
Ltwlllwflt'iwCi hwllw<lwJCibgt.J.w6 dwtl4btnCibpfl hwpgbp[! l'ibpbCiwCibflfl 
utw114ti oUJtnflllwt UJtwCiwtlnpl'iwCi tuCi'111mt'i: Um UUJWlllw4nLl fl.JCillfl'1 
l'in'lbLml'i (1.1) l'ill1gflbL t hbLI1liJWL uwhuwCiwlJ1w4mll1:!' 

~
., nr 

S 't S'1 > ' ~rt s•r+ r 
a / X / < .I... a 1• X J" , (631) 

S'= I = s ·=I 

n(ltnbrt' /Li /'-o qmq.w4g4w6 w2tuw1J1wCieCibpCi bCi . aJ." Li ap -u· s ·1..i S " 

Vlbuw4f1 wq.pbq.w1J1Cibpfl Wflll1W'lflnriw4wCimpJnLCiQ /Li F wztuwtnwCie
Cibflfl t.J.pw t dwl'iwCiwl.twhwll1t.J.w6ml'i, r -Ci' w2tuwll1wCieCihp'1 
pmnwtnpbL'1 tnbriwzwpctu tlb4C! l'iimur Ci4wllll'iwl1p: 

=lbrttJCiwl.tC! q.tnCiml'i t, nn WJ'lUJtiufl uwhl'iwCiwlJ1w4nu'iCibp[! pmJt 
!bCi U1WL'1U tuwfuU1bL w2tuw1J1wCipCibflfl hbnpw4wCimpJmCi(!: 

US=l OQ.lllWq.n(l6t'iwCi fuCi'ltJflCibp Lnt6btm hwuwp q.6wjf1Ci OpW
q.pwl{nflnLUCi OQ.U1WQ.nf16Lf.bL t t> .U.U11wpnl[fl wztuwlllntpjmCinul [30}, 
nplllbrt pmJLWUlpnri pwql'iwgmgfl!Cibpf'I h'1liwCi i.tpw OUJtnflllwLwgLl.mll t 
LlbQbUWUbflfl pwztunu'iCi (!Ulll Q.JnLJ'lWU1CiU1buw4wCi wztuWlllWUQCibflfl: 
=lblllWQ.WjnLl1 q.6WjflCi OflWQ.flWLl.npnu'iCi OQ.lllWq.np64mll t 2Wll1 wztuw
lllnLpjntCiCibpml'i [58, 67, 105, 127, 139, 145 Li WJ/U} : 

q.OWJflCi OflWQ.JlWLl.npllwCi 'lf1W4wCi Ltnrtl'iC! lilWUCiJwlt hwqw11 
UnLUlJ2fl tnbrtb4Wll1nt pt.J.bnnt.J. hWflJnLflWlJ.nfl wCi4wtu lJ1nlJ1nfl.JWltwCiCibflfl 
hbtn tuCi11'111Cibflfl Lnt6llwCi huwpwl[npmpJntCiCi t : UJCi hCiw11wt.{npnLpJm Ci t 
lllWLflu oq.lllwq.n116bL WJCiuiflu'1 tnCitnbuwuwpbUwtnf14w4wCi l'in11bLCihp, 
nrmCie pwp(lp !'izmmpjwllp l.. t'iwCipwuwuCinpbCi WflUlWQnLnLU bCi 
tiriw4wCi Wflll1W'lPWLtwCi q.np6oCipwgCibf1[!: 

Q.6wjf1Ci 6pwq.pwt.{npuwCi LWJCi U1Wf1W6mt'io hwuq.bgpbl t upwCi. n11 
US=l ltwql'i!i OUjlllflUWlWQLlWCi ubpn'lflltwCibnfl UbOWUWUCimpjmCi[! 
UJWflmCiw4mu t l.llCill1buwt'iwpbuwlllf14w4wCi un11bLCihp. npnCiJ:? hwlllm4 
hw11uw11bgl[w6 bCi q.6wjf1Ci onwq.pw4npl'iwCi[!: 

q.6w1f1Ci 6pwq.pwl[nrimuCi oq.lllwq.np6hLflu ti hWJlll t Q.Wlflu wt'ipnri-
2W4wCi pt.J.bp!i hflllCiwfuCi'1'1fl, bpp un11bL'1 LnL6muo hwG11f1uwCinu'i t 
wupnri2w4wCi pl[bp, opflCiwl.t . llbebCiwCib11'1 ewCiwLto hwt.{wJ:?w4wJw
Cimt'i: UJ'l 11buiemll q.6wJf'lfi 6pwq.pwL1.n11mll[! hwCiq.bgfiml1 t 
Ltntnnpw4wJ'1Ci pl[bpfl, npnCi2 w1Cimhbtnli 4Lnpwgt.J.mu bCi : =lwzt.l.'1 
WnCibLnlf. Lm6l'iwCi '1'1LI4flbll1mpJmCio Li Cipw hCiwpwl[np wCi4w1m
CinLpJmCiCi OUJtnflllmufl 2n2w4wmmu, ULnwgl[w6 ouimfll'imt'i[! 4wnnri t 
twutbu lllWJlpbpt.l.bL flpw4wfif1g: 

uzt.J.w6 pbpmpjntCiCibflC! Ll.bpwgl[mu bCi n! q.6wJf1Ci un'lbLCihpfl 
lOL6l'iwCi brtwCiw4Cib11fl oq.mwq.n116t'iwt'ip, n11nCigf1g t rl.PbLl'iWCifl 
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flpCiwlijllfwlfwCi 6pwqrwtlnrliwCi b'l.wCiwlf[!, nru hCiwrwtlnrmpjmCi t 
tnWLPU LnLObL O! q6wJj1Ci uu.iwtnw4wJj1Ci ~mulfgjlwCibpntl la n! q6wJjlu 
uwhliwCiw4"1wlf mp1wlip tuCi11'1rCibp: Ulipn'l.2wlfwCi ptlbr'1 u.iwhwCi2£! 
CimJCijlulf pbplawgCimli t LOL6ntli[!, QWCijl nr uwhliwCiw4"1wlf mtl t 
wtlbLnr11mpJmCiCibpCi ou.itnjltlmtljl nrnCitlwCi 6wGwu.iwrh'1Ci la GzwGw
LfwLti 4"1nQpwgumtl hwztlwrlfubr'1 6wtlww lin11bL'1 qqw1mump1wG la 
LfwJmCinLpJwG hbtnwqntnmpJwG ctwtlwuwlf: UwlfwJG 11'1uwtljllfwlfwG 
6pwqrwttnrliwu oqmwqnromtlu hCiwrwtlnr t w1u tln11bLCibr'1 flbutQmtl , 
nrnCiQ pwtlwrwrmli bG fl.PbLtlwGjl ou.itnjltlwLnLPJWCi u.iw1liwCi(I: 

•-l. '1.UwlfLwlfntl(I. hjltlCitlbLntl 11tiGwtljllfwlfwCi 6rwqrwtlnrtlwG 
b'l.wCiwlfCibpjl tlrw. wnw2wrlfbL t CiutwtnwlfwJpCi ~mCilfg'1wJ'1 hbtnlaJWL 
lflOUQ[I {146}. 

r n 

C = _Lc1 + _LC0 ; +c~ , (6.32) 
j = l J=I 

nptnbrf C1 - Ci 6wtuubpCi bCi j -brnr11 wztuwtnwCiE'1 LfwtnwrliwCi tlrw la 
hwtlwuwp bCi wztuwtnwtlwpl\jl, qwnbLWQUWCijntpbpjl, pnLnfl tnbuw4'1 
CinpnqnulCibpjl u tlb112Gw4wCi wr111mCiQj1 4nrmutnCibr'1 hbtn 4wu.itlw6 
6wtuuar'1 qmtlwpjlCi, Co; -Ci' u.iwr4'1 pnLnr i wqpbqwtnubpjl Lr'1tl tlbrw-
4wCiqGtlwu wlinptnjlqwgjlwJ'1 hwtn4wgmtlGbr[I. C.: -Ci· wztuwtnnrtCibr'1 
4bGgwl'l.'1 pwrbLwtlllwu la Cirwug (lutnwCijlQCibrti u.iwhtlwCi 6wtuubp[1: 

StlJwL llbpn11'14wJ'1 wnwGC\Ciwhwtn4nLPJnLUU WJCi t. nr 
tlbQbCiWUlflW4tnnpwjj1Ci hwtlWEW4WJWCij1 ou.itnjltlwLwgtlwu flOUlQnLtl 
6ztntlmli t qnp6n'l.nLPJntCiGbr'1 4wtnwptlwCi tnunl'l.nLPJntG[I hbtnlaJWL 
UlWJtlWCijlg. 

_LC8;d;r,J 
i = I 

JOOKuYCtlWofl ' 
(6.33) 

nrtnbrf Cs; - u i-b11nr11 tlbQbuwJti hwztlb4znwJ'1Ci qjluCi t, y,--Ci ' i-brn1111 
llbQbCiWJnLl 4wtnwptlnl'l. wztuwtnWCiQCibpjl [ICiflhwCimp tnwpb4wCi 6wtlw
Lnttl qnp6n11.mp1wG pwctjlGCi [!Ulll ctwtlwCiwlfjl, d; - Ci ' hwtnlfwgmllubr'1 
tnn4nu(I tnbtuutit.iwJti tlbrwt.iwuqCitlwCi tlrw. K,; - C!. ou.itntiliwL lllwhjlg 
hbtnn wztuwtnWUQjl bp4wpwgllwCi hbtnlaWCiEntl tlb4 opnul pbrE'1 
Ltnrutnjl qnp6w4pg[!, C,; - [I. llpbrE'1 wpctbQ[I. Y -[!· tlzw4wpm1uti lllLW
uwJjlCi pbpQ(I, W0/1- [!' wqpbqwllljl orw4wCi WpU1Wflf1n11.w4wCimpjmCi[! : 

tuCi1111'1 LnL6tlwCi wr111mCiQmtl nrn2tlmli t tlbQbCiwtnrw4tnnrwJ'1G 
hWLlWEW4WJWCij1 Oll.llllPliWL 4wqll[I. JnL(lWQWU!Jntr qnr6n11.mp1wCi 
t.iwtnwptlwu tnlan11.mpJmCi[! la wqpbqwtnCibpjl QwGw4£!, nrCi wCihpwctbztn 
t wztuwtnwGQCibpjl Gwtuwtnbutlw6 6wtlwLG '1rw4wGwgCibLnt hwliwp: 

srw4tnnrwJtiG hwtlwEw4wJwCijl wztuwtnwCiQjl WflflJnLCiwLlb
tnmpJwCi hwtlwL'1r qCiwhwtnmtlCi wrtnwgnLmtl t tubpqbtnj14wt.iwCi 
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nbumruti oqtnwqnpMwCi uG11hwGrwgCinrt gmgwCijlz[I (f() la hwrw
parwlfwCi tnwrblfwCi 4nrmutnCibp[! (K1111t> [171}. 

n 
,L(n1,. +n2,.) 

K -~'=~'---U11/ - (6.34) 

i=I 

nrtnbrt' Ms-[! gmgwCijizGbrti 6wGrw42tin qnp6w4jlgCi t . ( s - C!. nbumru
fibr'1 UlWhwCi2wr4'1 gmgwCijizGbp[!, fi1; -Ci· 4nrnLUtnCibp[1 tnrwlfmnrti 
!Oqtnwqnp6mtljlg, bLCibLntl 2whwqn116tlwG tnwrtlw ctwtlwCiw4wzr2w
fipg, n2,. -u· tnpw4tnnpj1 UlWflWutnLllfl'1 ctwtlwCiwlf lll(lW4tnnpjlutnjlu 
q6wrbLnt 6wtuubp[!, C,- -Ci' tnrw4tnnr'1 hwztlb4znwJj10 wpctbQ(I: 

StlJwL !w4"1wuti2'1 oqtnwqnp6tlwCi 11cttlwrmp1mCiCi wJCi t. nr 
6wurw42nbL'1mp1wG qnp6w4'1gCibp[1 11cttlwr nrnzbL'1 bCi: 

US1 ou.itnjltlwL 4wqtlj1 [ICitnpmpJwCi brtwCiw4Cibp[1 pwqllwqwCi bCi , 
uwlfw1u pwt.lwrwrt.lbCiQ zwrw11rtlw6nt.1.: tLCibLntl hwCirwu.ibtnmp1wu 
wr11'1 qjl6w4'1g. linflbLCibpmtl UlbtnE t hwztl'1 wnCibL tnCitnbumpJmCiCibr'1 
hjlu libQbCiwCibr'1 PLl'1 wq11bgmpJntG[! US1 oqtnwqnp6tlwG tnbtuCi'14w
uiCitnbuw4wCi gmgwujlzGbr'1 tlrw. '1Ci!utbu uwu tnbtuGti4wJ'1 uu.iwuwr4-
llwu pwqwJ'1 4"1n4"1ntump1wCi wCihpwctbztnmpJmCi[! hwtlwEw4w1wCimli 
Cinr liw4Ci'1zCibr'1 mrw4tnnpCibp la qJmriwtnCitnbuw4wCi libQbCiwCil::ip 
altnGbLnt flOUlQntli : 

6.2. ~/11JuwfufilJ(1/1 l//16w[/f! hwupwu;bwmp;mfinuJ f., 1nuJtJwu 
nuzflubpf! 

4nLb4tn'1Ll la tunrhr11w1'1Ci tnCitnbump1mCiCibr'1 libQbGwtnrw4-
uinrwJjlG hwtlwEwt.iwJwCiCibp[! hwqbgw6 ttiG q1m11.wtnCitnbuwt.iwu 
mbtuG'14wJntl. uw4wJCi CipwCig 4wqli[I n! tljl tnGtnbumpJmumtl b(lpbQ ! '1 
bl'l.bL Ollltn'1tlwr Ujlztn tL tnCimbumpJmCiCibrG mCibgbL bCi tnbtuGti4wJ'1 
wtlbrnm4. wrmw1111mp1mGnLtl !oqmwqn116tln11. u hwLlwEw4wJwCijl 
mwrw6Qmtl UlW(lWUl 4wCiqGw6 bCi 011.bL zwm m pwqtlwmbuw4 mrw4-
mnpCibp la q1m11.wtnCimbuw4wCi libQbCiwCibr: '1pwCig u.iwm6wnCil::ip[1 
hWJ!llCijl bG la lib4CiwpwCimpJntCi[! jlllwulll !ntCijl: Lbr4w1mtlu tnbtuCi'14wCi 
qtnCitlmtl t tlwuCiwtlnr wCieiwCig tlnlll la oqmwqnp6tlmll t 4wliw1w4w
CinpbCi m wCiwr111mCiwtlbtn : UJ11 llwuj1Ci hjlliCiwtlnr tlb4CiwpwCim pJmCiCibr 
llbrumli wrLlbL t;Ci : Ubfl wn2la tuG11'111 t 11rtlw6 tltnw6bL liwpqwJtiG 
uu.iwuwr4liwG t.iw1wCiGbpj1 tlbQbGw1w4wCi utnnrwpwctwCimliCibrti. 
ll'12tnCimbuw1'1Ci la WJL 4nnu.ibrwmtitl pCinLJP'1 tlbQbCiwmrw4tnnpwJj1Ci 
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hwL.l.WJ2W4WJWCiCib(1p OUlUlPLlWL 4wqllp 1JCiU1(1nLPJWCi Lt 1JCil'}hWCi(1WUlbU 
hbnwCi4W(1WJpCi LlbQbCiwCib(lp hwllw4W(1qb(1p 62mllw(i nlll"lnLPJWLlp: 

1wCi(1WUlbU1nLPJWCi Llw11qb11mll mbtuCip4WJP hwqbgLJ.wompJwCi Lt 
oqmwqn116LlwCi ctwLlwCiw4w4pg LJ.p6w41J gmJQ t UlWLPU, n11 iCiWJWO 
qJmriwmCimbuw4wCi w2tuwmwCiQCib11p hu4wJw4wCi 6wlJ.wLpCi, LlbQbCiw
Cib11p hwllw4w11qp m US1 4wqllp hpLlCiwL1.n11LlwCi11 Lt qJmriwmCimb
umpJWCi mbtuCip4w4wCi Ll.b11wqpCiLlwCi nwqLlwlJ.w11mpJWCi1J CilJ.p114,w6 
hw11gb111J LnL6Ll.w6 ibCi: UJctLl qpmmpJwCi wn21.t 4w111.tn11 tuG11r11 t 11114.wo· 
hwCi(lWUlblllnLPJWCi U1W(1pb(1 qJmriwmCimbuw4wCi qnmpCib(lp hwllw11 
621.11bt m 4wmw11bLwqn116bL LlbQbCiwCib11p hwllw4w11q1J Lt 1111w 
oq1.11wqn11MwCi briwCiw4Cib1111· hw2Ll.P wnCibLnLI. pCiw4LrLlwJw4wCi Lt 
W(1U1Wl'}(1nLPJWCi UlWJLlwCiCib(lp 1fmL.jlnfumpJmCiCib(11J'. UJ'l CiUlwlllw4n4. 
UlbU1J2 t 4wmw(1bL tun11 LJ.b11Lm6mpJmCi Cib114wJmLlu LlbQbCiwoqmwqn116-
LlwCi, LlbQbCiwCib11p mbtuCip4w4wCi 4,p6w4p, WJCi pw11bLWLl.bLm hnrioqmw
qn11MwCi Lt WJL 4w111.tn11 hw11gb11p Ll.b11wpb(1JWL: 

U 2w44.nri LlbQbCiwCib(lp hwllw4w11qb(1p W(11'}JmCiw4.bmmpJnLCi1J 
Ci2wCiw4WLP iWL/ln4. 4wtu4.w6 t 1111wCig 4wqLlw4.n11LlwCi briwCiw4Cib11pg: 
'l11w hb1.11 4wlll4.w6 hbmwqnmnLpJmCiCib11mLl CizwCiw4WLP mbri UlbUlQ t 
lllWL LlbQbCiwCib(lp hpCi hwllw4w11qpg Cin11pCi wCigCibLm 011pCiwiwl/lm
pJmCiCib11p mumLlCiwup11mpJwCi11: 1pLlCiwtuG1111r hwLlWLPl1 LnL6mLl1J 
UlblllQ t 4wlllbL hbnwCi4w11mLl LlbQbCiwCib(lp oqmwqn11MwCi <'ll.tb(lp hbm: 
nw1.11p, LlbQbCiwCib(lp hwllw4W(1qp Llzw4nLLl1J qJnLl'lWU1CiU1buw4wCi 
w11mw1111mpJwCi Cib114w Lt hbmwqw hpLlCiwtuG1111rg Llb4Ci t: 

UbQbCiwCib(lp hwllw4w11q1J gw611 W(11'}JmCiw4,bmmpJwLlp 
oq1.11wqn116bLm UlWU16wnCib(1pg Llb41J Cib114wJpu, phw114b Lt hbnwCi4w11p. 
UlWJLlwCiCib(lp hwllw11 Ci11w 4wqLlw4.n11LlwCi Lt qn11omCibmpJwCi 
qp1.11w4wCin11bCi hpLlCiw4,n114,w6 u4qpmCiQCib(1p pwgw4wJmpJmCiCi t: 

Unw2w1111LJ.w6 hpLlCiwtuCi'lPl11J 6pzm LnLObLm hwllw11 wCih11wctb2m t. 
- pwgwhWJlllbL hbnwCi4w11mLl LlbQbCiwCib11p hwllw4w11qp 4wqLlw-

4.n11LlwCi briwCiw4Cib11p Llp21.t l/lntuw11w11<'l 4wlll1J Lt Ci(lw oqmwqn116LlwCi 
W(l 'lJ n LCiwLJ. bmmpJmCin, 

- Ll2w4bL qJmriwmCimbuw4wCi <'lbnCiw114mpJmCiCib11p (LlP2.1>b11Llb
(1WJpCi US1 Lt Llw11qwJpCi LIUlWUW(14LlwCi 4bCim11nCiCib11p) mbtuCip4w4wCi 
4.b11wqpCiLlwCi nwqLlw4,w11mpJWCi Lln11bLCib(1 Lt ummqbL 1111wCig 
W(ll'}JnLCiwLJ.bmmpJnLCilJ hwCi(lwUlblllmpJwCi Llw11qb11mll, 

- Llzw4bL LlbQbCiwCib11p hbnwCi4w(1WJPCi hwllw4w11qb11p 
qn11omCibmpJwCi u4qpmCiQCib(11J, 

- 1JCiU1(1bL nwgpnCiwL briwCiw4Cib11 Lt hpLlCiwL1.n11bL hwCi(lWUlbmm
PJWCi qJmriwmCimbuw4wCi <'lbnCiw114mpJmCiCib11p hwllw11 LlbQbCiwCib11p 
hbnwCi4w11wJpCi hwllw4w11q11: 
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6.3. lff;pf;fiwlilif7/1 hfinwfil/Wf1WJ/1fi hwtlwl/Wf7Q/1 OlJ/U7/1tlw1 Ltwqtlf1 
nf1n2tlwfi fulir}f1/1 tlwpfitlwU7f1l/wLtwli <JLwLtlif1lJ/nLUfl 

UbQbCiwCib(lp hwLlwLP11P OUllllPLlwL 4wqllp n11n2LlwCi tuG1111r 
hpLlCiw4wCi iWL/lwCip2Cib(1 bCi hwLlw114.mLl. 

- hwLlWLP11P hpLlCiw4wCi Lt octwCi11w4 LlbQbCiwCib(lp 2whwqn11-
ow4wCi owtuub111J, 

- hwLlWLPl1P 11G11hwCi11wg4,w6 w1111JmCiw4,bmmpJmCi11: 
luCi'l(lt'I wCihWJU1Cib(1Ci bCi. 
- hpLlCiw4wCi Lt octwCi11w4 LlbQbCiwCib(lp PP4.IJ, 
- hwLlWLP(1Cib11p LlbQbCiwCib(lp pw2tumLlCi IJUUl 4wmw114.nri 

w2tuwmwCiQCib11p: 
tuCi1111r <'ll.tw4b11Ulmll11 hw24.r t wnCimLl hbml.tJWL qn11onCiCib111J. 
- mw(1pb(1 mbuw4r wq11bqwmCib11n4. LlpwctwLlwCiw4 w2tuwmwCiQ

Cib11P 4WU1W(1LlwCi hCiw11w4,n(1nLPJnLCi1J Lt CiUlWU1W4whw(1LlW(1nLPJnLCilJ: 
Uq11bqwmCib(1p Lt octwCi11w4 LlbQbCiwCib(lp hCiw11w4.n11mpJmCiCi w2tuw
LnWCiQCib(11J 4wmw11bLmg Lt Ci11wCig w2tuwmmCiw4mpJmCi11 4.b11w4wCiq
Cibtmg hbmn hb11pw4wCi w2tuwmwCiQCib(11J 4wmw11bLm hwllw(l, 

- n11n2w4p p4.n4. wq11bqwmCib11p Lt octwCi11w4 LlbQbCiwCib(lp 
wn4WJnLPJnLCilJ ctwLlwCiw4r m4.JwL UlWhp hwllw(l, n11nCiQ 11Ci11mCiw4 bCi 
wnw2r4wJmLl Ciwtuwmbu4,nri w2tuwmwCiQCib(11J 4wmw11bLm hwllw(l, 

- w2tuwmwCiQCib(1p 4wmw11LlwCi hCiw11w4.n11mpJmCiCib111J U1W(1pb(1 
pCiW4LPLlWJW4WCi UlWJLlwCiCib11mLl, 

- 4wmw114.nri w2tuwmwCiQCib11p 6w4.wLCib(1p Lt wnwCi<'lCiwg4,w6 
nbum11up L.jlnL.jlntumpJmCiCi IJUUl · hb11pw4wCi ctwLlwCiw4whwm4,w6p 
wllpnri2 611wq114,w6 ctwll4bmp 1JCipwgQmLl, 

- hpLlCiw4wCi LlbQbCiwCib(lp W(1U1Wl'}(1nrtW4WCinLpjnLCi1J wztuw-
UlWCiQCib(lp 4WU1W(1LlWCi ctwLlwCiw4. 

- hpLlCiw4wCi LlbQbCiwCib(lp mbtuCip4w4wCi LIUlwuw114LlwCi m 
Cin11nqLlwCi Lt WJL w2tuwmwCiQCib(1p UlWhwCi2w114P Cin11Llwmp4,Cib(11J, 

- wztuwmwCiQCib(lp U1(14,WO 6w4.WLCib(11J'. 
tuG1111r LmMwCi bLw4bmwJpCi m4.JwLCib11 bCi. hbmwqnm4.nri 

wq11bqwmCib(1p wCi4,wCiwgmgw41J, w11mw1111nriw4wCimpJmCi1J Lt 
nbum11uwmw11mpJmCi1J, w2tuwmwCiQCib11p 4wmw11LlwCi ctwLl4bmCib(1Ci m 
LnbtuCinLnqpwCi, wq11bqwmCib(1p u4qpCiw4wCi 4wqll1J, w2tuwmwCiQCib(1p 
4wmw11LlwCi m114,w6 ow4,wrn: 

tuCi1111r 11G11hwCi11wg4,w6 LlwpbLlwmp4w4wCi <'ll.tw4b11Ulmll1J 4w11nri 
t 2w11w11114.bL OUlb(1WU1n(1WJPCi <'ll.tn4,: 3m(1WJ2WCiijnL(1 OUlb(1WLnn(1 
f\1Ci1111r L11P4. <'ll.tw4b11UlLlwCi Llp Llwup UlWJLlwCiw4wCi q11wnmLlCi t. n1111 
hwLlWUlWUlWUtuwCimLl t qJnLrtWU1CiU1buw4wCi W(1U1Wl'}(1nLpjWCi WJU 4wll 
WJCi UlWJLlwCiCib(lp hw24.wnLlwCi11: 
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1wllwL'1ri(jbn/1 4wqlih nrin2liw(j tu(jll/1no qpwGgt.J.mli t hbllluJWl 
OUjbpwlllnpGbn/1 oq(jmpJwlip. w) w2tuwlllw(j2(jbp/1 ~wlllwpllw(j 
1.4w1tlw(j(jbpp oUjb("IWlllnp, p) w2tuwlllw(j2(jbp'1 4wlllwpllw(j wqnnlllbtu
(jp4w4wG hbppw4wGmpJw(j OUjbpwurnp, q) hwliw4wriqli qwpqwgliwG 
1.4wiliw(jGbn'1 OUjb("lwlllnn IJUlll 6nwqp/1 ctwliwGw4win2w(jp, ll) 
octw(j11w4 w2tuwlllw(jQ(jbpp 4WlllW("lliwCi 1.4w1liwCi(jbp/1 u USU octw(j11w~ 
libQl::i(jwfil::in'1 m CipwCig qnp6m(jl::impJw(j wUjwhnt.J.llwCi lih2ngCibn/1 
1.4whw(j2wn4/1 01.4bpwlllnp , b) nbumpuCibpp w1.4whnt.J.liwCi OUjbflWlllnp: 

01.4b[lWllln[lCibpj1 pliWUl/lU WJU t. 
w) w2tuwlllWCiQ(jbpp wlipnr12 6wt.lwL'1 4wlllwpliw(j UjWJliw(jCil::iph 

oUjbpwlllnJl B- Ci (6.35) '1rb(jhg (jbp4w1wg(jmll t hbllluJWL hwliw4wrqu. 
~· = Yi (Nii, P) , Y = 1, 2, ... , n, (6.35) 

nptnbrf Bj - (j Y tnl::iuw4h ljwl/lwpt.J.nrt w2tuwlllw(j2h 6wt.l.WLU t, Nif - (j' i 
tnl::iuwljr wqpbqWlllO j w2tuwlllwCi2 ljwlllwfll::iLtiu. P - Ci' US1 l.4W("lwlil::im
rti11'1 wlipnr12mp1muu. nrCi wq11mli t cumriwmCitnl::iuwljwCi w2tuwtnwCi2-
Cil::iph UlCitnbuwljwCi gmgwCi'12Gl::irh t.J.pw, 

p) w2tuwlllwCiQ(jbp/1 hw2nr11wpwr ljwtnwpliw(j L4WJliwCiCibrti 
01.4bptnn[l Q- Ci (6.36) gnljg t tnwttiu. nr m(jtnbumpJmCimll brtw6 USU-/1 
QWCiWlj[! Lt Cin[l, L[lWgmg/1~ 6tmQ pl::ipt.J.w6[! 1.4blllQ t LhCibCi pwt.J.wrwr 
UlbtuCintnqhw4wCi QW[ltn/1Ci hwliw1.4wtnwutuwCi' pntnri 11w2tnwJ'1Ci 
w2tuwtnwCi2Cihro ljwtnwril::itm hwliwr. 

Nu; +Z; ~ O(Ni/, .&Vij• ti/ , Y +K), (6.36) 

nrtnbrt' Nu; -Ci wnljw Y Ulbuwljp wqrl::iqwlilCil::irCi b(j, Z; -Ci· wqrl::iqwlil
(jbph QWCiwljo, npCi wCihrwctl::i2tn t 6bn2 pbflbL tnp4.w6 w2tuwtnwCi2Cibp[! 
4Wll1WflbLnL hwliwp, Nr Ci' libQbCiwlllpWljlllnpwJ'1Ci wqpl::iqwlllCibph pw2-
tumliCi [!Ul/1 w2tuwll1WfiQ(jbph, t.Ni/ -Ci· tuwiPwCi4.w6 WqJlbqwl1lCibp/1 
QWCiwljCi w2tuwlllWUQCibp ljWLilW[lbLnL [!Cipwg2mli , l;j ' Y+K-Ci ' Ult.lJWLUbJl, 
n11nCi2 pCimpwqrmli l::iCi Y Ulbuwljh wqJlbqwlllCibpp mCiwljmp1muo· 
(Y+K) wzfuwlllWCiQ[! ljWlilWflbLnL hw2nr11wpwp (K-1, 2, ... , n - }'/, 

q) 01.4bpwlllnp F - [! (6.37) gmJg t UlWtpU, nr tnpt.J.w6 6w4.WL/1 
wztuwlllWCiQCibp[! UjblllQ t ljwtnWflt.l.bCi UlbfuCintnqpw(jl::ip/1 gwCiljwgw6 
Ulwppl::ipwljul::irnt.J.. 

N ui + Z; » F(O;r , B,} (6.37) 

JnLJ1WQWG~m[l f(fa) - '1 hwliW[l, n[llilbrt' (fa) -Ci lllbtuCinLnqpwjp UlWppb
pwljfibpp pwqlimpJmCiCi t, 

11) (!Ulll 6rwqr'1 ctwliwCiwljwhwll14.w6'1 hwliwljwpqp qwpqwgliwCi 
1.4w1llwCiCibp'1 01.4b[lWlfln[l P..fJ (6.38) hwzt.l.h t wnGnu~ gwGljwgw6 
ctwliwCiw~whwlflt.lw6mli qJmrtwlflCil!lbuwljwCi 6bnCiwrljmpJWCi lflbtuCi'1-
ljw4wCi hwql::igt.J.w6mpJwCi iPniPntumpJmCiu hf1Ci libQbCiwCil::ipu Cinpl::ipnt.l 
irntuwrf1(jl::iLm hl::ilfluwCi2nt.J.. 

Nu;rycn +Z;trycr if + ... +Z;prycrip > P;(F,Q,B). (6.38) 

398 



4wlllwflt.lnlll t wnwug hwzt.lti wnfJbLm unwug oqUlwqnnMwu 
wnwfJClfiwhwlll4nLpJnLufib[l[!, qJnu1wUlfilllbuw4wG W[llllwrwnLpJwfJ 
[!LI'lhwumn hnuEWJpfJ qn[l6[!fipwgnul qnn6nri.mpJmfifibnf1 1.trntuw11wp(j 
4WUj[!, O[l[! hwfiqbgunul t wzfuWlllWUEWJflfi L. tlfl2ngfib[lfl 6wfuubpfl 
pwpllnwgtlwfi[!: 

1fltlfiw4wG qnn6nrtmpJmfJGbpfl 4wUlwpmtl[! 4wpnf[ t mrtb4gt.lbL 
octwfi11w4 L. qmq[!fipwg qnn6nrtmpJmfifibpfl 4WlllW[lmtlnt.l: UpUlW'lPnL
pJwfi uiwiuwfiubpmu WJ'l qnn6nri.mpJmuubpfl i.tintuw11wpll 4wuil:! 
nrmzwt.iti tunpmpJwtlp munumwuflpbL bG LJ_q_lmLhufJL.[! li r .r.UbLGfll.iC! 
[106]: 

rpnE. wnwug octwu11wt.i qnp6nri.mpimuubpfl 4wUlwpuwu ~ti 

4wpbLfl 4WlllWPbL htiuGw4WCi[!: UJ'l JlbUjEnLU qnn6nri.mpjnLUUl:i[lfl tlfl2L. 
4wuil:! 4Ltiuti LinzUl: 

UztuwLnwfJEWJpG gf14Lti qnp6nrtmpJmufibn[! ~bu wq11mu hfltluw-
4wfi qn116nri.mpJwCi Liwi.nwnuwG t.lnw. uw4wJG CinwCig 4wlllwnmil[! 
uwtuwLnbut.lntU t ClJnll'\WUl[JUlbUWl.iWfi tlzwl.iwpnLJUbpfl tlzwl.impJWfi 
LnbtuGnL nqtiwGbnmt: 

Sl:itufin1nqtiw4wCi qn[l6[!Gpwgfl hfltlGw4wG, octwu11w4 L. qmq[!G
pwg qnn6nri.mpimuGbp[! 4wnnri. bG 4wLnWflt.ll:iL [!Ulll 4wqtlfl L. 
gmgwuflzub[lfl UlW[lpb(l Ubj?bUWUlflW4UlnpwjflU Wqflbqwi.nub[lnt.l: 
nl.UUlfl qnp6nri.mpJmGGbnfl 4wLilWfltlw(j Ulunri.mpjnLU[! 4wtut.lw6 t 
wq(lbqwUlubpfl EWGw4flg, W[llilWJlflnri.w4wCimpjmuflg, tiu~uibu uwL. 
wztuwLnWUE[Jbflfl 6wt.lw1f1g: 

3nL[lWEWUtlnLfl qnn6nrtnLPJWU wztuWlilWUECibpp 6wt.lWL[! 
nnnzt.lmtl t hblllL.JWl W[lUlWhWJUlnLpjwtlp' 

U;= SfkJK;, (6.41) 
n[lUlbll.' SfkJ - (j Ult.lJWL q.JnLl"J.WlilUUlbuw4wu tlzw4wpmjup tlzwl.impJWU 
tlw4bflbUG t, hw, K; - Ci. tlflwt.lnp tlw4bpbufl tlflW wztuwUlWUEGb[lp 
6wt.lww hwzt.lti wnunri. qnn6w4f1g[!: 

K; qn[l6w4flg[! nnnzt.lmtl t. 
w) lilbtu[JnLnqtiwLiwu qnp6nri.mpimuGbflfl hwuwn· 

K; =Yi• (6.42) 
p) uLnwgflnCiwn qnp6nri.mpJmCiubnti hwuwn· 

K; = Y;H; (6.43) 
q) Ltintuw11pw4wG qnn6nri.mpJm[Jubpf1 hwtlw11· 

K; = y1HL, (6.44) 
n[llllbll.' y1 -u qn116w4flg t, nnl:! hwzt.lti t wnGmu J-brnn11 qn116nri.mp1wG 
Liw1.11w(ltlwCi pwqtlwuiw1.11fll.impjmu[!, H - [!' qn[l6nri.mpJmCipg Liwtut.lw6 
pbflEWLnt.lntpJmG[!, uiw11wnLnwuimpbnti lllfltlwG Gnnuwu L. w11G. Ln/hw, 
L- [!. pbnp lflntuw11puwu hbnwt.tn11mp1mu[! , 4u: 

3nL[lWEWUtlnL[l qn116nri.mpjWU hWUWJl wztuwlilwGeubflfl ctwtlw
JpU 6wt!wLCibp[! n11n2t!mtl bu. 
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S(k)KJ 
(JJJ = ' 

d1Tf,Khi 
(6.45) 

nfllllb'l.' 0 - G qn116nri.mpJWCi 4wlllWJlUWG wqflblllntuGti4w4wG pm11w-
111pbLll ctwtl4blilG t. op, Th -u· hbnpwlflntuti ctwuwCiw4[!. ct, K"'-u· hbppw
LflntumPJWU qnn6w4f1g[! : 

1f1tlGwt.iwu qnn6nri.mpimuubfl[! 4wLnw11itnul bu Ulbtuun1nqflwt.iwu 
1lb9bGwlllpw41.nn11w1f1Ci wqnbqwlllub11nt.l, nnnue nnnznul bu qnp6[!G
pwgti hnuew1CimpJwCi uiwJtlw[J[!: 

'lpw hbUl 4wuil{w6 hflllCiw4wG qnp6nrimp1wu l{nw uiLwuwt!nn
Ltw6 wzfuwlllWUEGbpfl 6wt.lWLC! 4wmwpbtm hwllwfl llbebuwm11wl.i
l11npwjflG wqpbqwLnGbpfl wuhpwctbzUl EWUW4C! npnzt!mll t hblllL.JWL 
pwuwllun4_. 

xg =int[ w~ + 1) : 
W;1 

(6.46) 

xg wqpbqwmGbpnt.l 4wlllwflt.lnri w2fuwlllwueub11ti ctwllwJf1Ci 

6wi.twrn uLnwgi.tmu t. 

0 S(k)K J 

d, = W;? int[ OJ~ + 1)rhKhJ 
wiJ 

(6.47) 

(648) 

(6.49) 

Ofllilb'l.' 0° -G qn116n11.mpjWU 4WUlW[lUWG flpw4wu ctwtl4bUlCi t, op: 
'2wCifl nJl qnJl6nrimpJWU 4wLnwpllwu UlL.nl'J.nLPJnLU[! ~UjblllE t 

wGgGti wqpnl.llbfuCifl4w4wG pmJLWUlflbLti ctwtl4bLnubppg, muLnp' 

d o <do 
1 - Pl" 

(6.50) 

npuib'l' d~r -u gfl4Lti hfllluwt.iwu qnp6nrimp1wu 4wUlwptlwCi wqpn1.11btu

Gti4w4wu PnLJLWUlpb1ti ctwtl4blllU t , op: 
'11whuiwub1nt.l 4nzlll 4wuibrti uiwiuwu[! , octwu11w4 qnp6nrimpJWCi 

Wq(lbqwUlubpp ewuwlj(j W[llllWhWJlllt.lnul t hbUluJWL hwl{WUWJlnLUnt.l. 
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(6.51) 

(6.52) 

~mq[!Cipwg qn(lon11.mpJmCiCibr Ltwmw(lnrt wq(lbqwmCib(lp 
pwCiwlt[!. umwgt.J.nul t. 

[ 
S(k)Kq J x.q =int 1 +I 

'' dqwqrr K ' 
j ij 1 h hj 

(6.53) 

(6.48), (6.51) t.. (6.53) W(lUlWhWJUlnLpjmCiCib(lnur KJ, K~d 'Kj -Ci 

hwliwlljwmwutuwCiwpw(l hpliCiwLtwCi, octwCiJ'lwlt t.. qmq[!Cipwg qn(lon-
11.mpJmCiCib(lp t.J.nw wztuwmwCipCibpp owt.J.wLCibp[! hwzt.J.p wnCinrt 
qnpowLtpgCibpCi bCi, m~, m~d , mJ -Ci' hwliwlljwmwutuwCiwpwp hpliCiw-

LtwCi, octwCiflwlt t.. qmq[!Cipwg qnpon11.mpJmCiCibpp t.J.nw wztuwmwCip

Cibpfl ctwliwJpCi owt.J.wLCibp[!, w;f, w:r , Wuq -Ci' hwliwlljwmwutuwCiwpwfl 

hpliCiwLtwCi, octwCiflwlt t.. qmc+[!Cipwg c+nnon11.mp1mCiCibpp t.J.nw i -brrnnl'l 
wqpbq.wmp wrmwflnn11.wltwCimp1mCiCibp[!: 

Pbpt.J.wo Ltwtut.J.wompJmCiCibppg bpt..mli t, np hpliCiwLtwCi q.npon-
11.mpJmCiCibpp t.J.nw wq.pbqwmCibpp pwCiwltti libowgmli[! pbpmli t 
odwCiflwlt qnpon11.mpJmCiCibpp t.J.nw wq.ribq.wmCibpp pwCiwltp lib6wg
liwCi[!, phwpltb n(lnz !Wlflnt.J. LflnppwCimli t CipwCig LtwmwpliwG 
ml..nrtnLPJnLCi[!: 

<Dnpp mt..nrimpJwCi [!Cipwgpmli LtwnbLP t wztuwmwCipCibp[! 
LtwmwnbL CinLJCi pwCiwltfl wq.pbq.wmCibpnt.J., bpb 6pzm pwztubCip pnlnfl 
libpbCiwmnwLtmnpwJpCi wc+pbqwmCibpCi [!um mbtuCinLnc+tiwltwCi q.np6[!Ci
pwgp pnLnn qnp6n11.mp1mCiCibpp: 

qnpo[!CipwgCibpp hnu2w1CimpJwCi lljwJliwCiCibpmli libpbCiwmpwlt
mnpwJflCi wqpbq.wmCibpfl oq.mwqnriMwCi 

m1 = xifwif (6.54) 

lljWJliwCifl flblljpmli ltwpbLfl t npnzbL wztuwmwCipCibpfl wlibCiwOUjUlflliwL 
6wt.J.ww: 

UJUUjflunt.J., [!Lii.fl wnw2wnltt.J.w6 libpnflflltwJfl [106} hCiwpwt.J.n(lm
pJmCiCibr bCi hwCiflbu q.wltiu wCihpwdbzurnLpJwCi flblljpmli nrmzbL qJm-
11.wmCimbuwLtwCi lizwltwpnLJUb(lp li2wLtmp1wCi nwgpnCiwL liwltb(lbuCib(l[!: 
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j - b(ln(lfl qn116nrimpJwCi LtwmwpliwCi t.lflw 6wtuub(1[! (~flCiwCiuw
~wCi liti9.ngCib11fl. wztuwtnwCipwJflCi dwliwCiwl.jfl t.. WJLCi) n(lnzt.J.mli bCi 
hbml..JWL WfllllWhWJUlnLpjmCiflg. 

rijuj 
R =--' w . 

IJ 

(6.55) 

nrmbrt' f?.J -Ci J-bpn(1J'l qn(lon11.mpJwCi 4.flw w2tuwmwCipCib11fl wlipnri2 
owt.J.wLfl hwliwp 6wtuubf1Ci bCi, ru-Ci· J -b(ln(lfl q.n(16nrimpJwCi t.J.flw i-b(ln(1J'l 
wq.11bq.wmfl wztuwmwCipp flblljpmli dwliwJflCi 6wtuub11[!: 

=iwzt.lfl wnCibLnt.l (6.45) t.. (6.46)-[!, (6.55) Ltwtut.J.w6mpJnLCi[! 1.Jw11bLfl 
t Cib(llJWJWQCibL hbUll..JWL tnbupnt.J.. 

. [m1 ) R1 = rud1ThKhJ mt -. +I : 
WIJ 

(6.56) 

(6.56) hwt.J.wuw(lliWCi WI? liwu[! pwdwCibLnt.l (6.45) pwCiw~t..pg 
u1.11wgt.J.w6 SrkJ liwl.jb(lbup t.J.nw t.. q.mliw(lbLmt (!Ulll j-p, umwgt.J.mli t. 

rum1d1ThKhJ int[ m 
1 + 1) 

n W 
0 ~ IJ R -L.. . 

- 1=1 s(k) · 
(6.57) 

UzwLtwpmJufl lizwl.jmpJwCi liwl.Jbribu[! hw2nf1J'lwpwp lib6wgCibLnt.l 
~wribLfl t hwuCibL WJCi t.J.f16wl.jfl, n11fl flblljpmli R1 lib6mpJmCi[! !fl 1.Jw11n11. 
tfmtubt Pfl CizwCiwl.jmpJmCi[! Srw ti hbmwc+w lib6wgliwCi dwliwCiwl.j: 

84.JwL lizwl.jwpmJUP lizwl.jliwCi hwliwp umwgt.J.w6 liwl.jbpbu[! 
~LPCiP OUjmpliwL: 

Umwgt.J.w6 W(1UlWhWJUlnLpJmCiCib(1Ci oq.mwqn116t.J.mli bCi Ciwt.. 
c+JmrtwmCimbuwl.jwCi lizwl.jwpmJub11'1 lizwl.jmpJwCi hwliw(l libpbCiw-
1.11nwLtmn(lwJ'1Ci lljWfllJP t.. libpbCiwCibf1'1 hwliwL'111Cibpp l.jwqlip OUjlllp
liwLwgliwCi linflbLCibpmli: 

6.5 U2fuw1.11wfipfi/Jp/1 opwgmgw;/lfi U/f Wfiwtfnµtlwfi Lt 
q;mqw1.11fi1.11/Juwl/wfi 1.11/J/ufi/ll/WJ/1 nwgflnfiwf oq1.11wqnµ<ftlwfi 
OU/1.17/ltlW[ wgm Uf! o/Jnfiwpl/mpjm fifi/Jµm t1 
(1.11fi1.11/Jump;m fifi/Jpm tl) 

4nCiLtpbm mCimbumpJwCi (uU1n(lwpwdwCiliwCi) UjWJliwCiCib(lmli 
c+JnLrtWU1CiU1buwl.jwCi W(1UlWJ'lflnLPJWCi hwliWLPfl libpbCiWJWgliwCi hw(l
gbnti nwgpnCiwL tmMwCi hwliw(l wCihriwctbzm t n(lnzbL mpwl.jmn(1Cib11'1 
It c+JmrtwLnCiLnbuwl.jwCi libpbCiwCib(lp wnwCi~pCi Lnbuwl.jCib(lp lip2t.. 
OUJLnpliwL hw11wpb11wl.jgmpJmCi[! t.. Ci(lwCig pwCiwl.j[!, WJupCipCi hpliCiw
l{nnbL libpbCiWU1(1Wl.jUln(1WJPCi lljW(1l.jp OUllllPliWL l.jwqli[!, n(1[! 
hCiwpwt.J.n(lnLpJmCi l.jLnw Wlljwhnt.J.bt wq.pnLnbtuCipl.jwl.jwCi dwlil.jbmCib(lmli 
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<fJnLrtWllluUlbUwljwu wztuwlllwGpubf1fl wupnrt2 hWLIWLflflfl ljWU1Wf1nLtl[! 
Gt.lwqwq.nqG 6wtuubrn4.: 

liuwCi tuGriflrGl::ipfl LnL6UwG mri11.mpJwup 6wGrw4zfln hbUlw
qnLOmpJmGGbr t 4wlllwf1bL GwL. l4f1n~bunr P.CwhCiwqwf1JWU(! [183, 
184]' UJu l.4Wf1wq.rw~nLu pbrt.lmu t Graw 4nriuf1g wnw2wrir4.wo 
UlUUlbUnLpjWCi tlw4Wf11'lWljn4. wztuwlllwCipCibflfl Of1WQnLQWJflCi l4LWCiW-
4.nf1UWCi L. Q.JnL'1Wl11CiUlbuw4wCi LObtuGf14wJfl nwgflnCiwL oq.LOwq.nrMwG 
Ol4lllflllwL wguwCi tuGrif1110' nrn2 IS2Q.f1UlmuGl::irn4.: 

~WJUlGfl t. nri q.Jm11.wLOCilllbuw4wG wztuwLOwupGhf1(! 4wtnwr4.mu 
bCi nrnzw4fl hbrpw4wGmpJwup, U1Wf1Pbr lllf1W4lllnf1Gbrif1 L. q.Jmriw
lllLIUlbuwljwCi ubpbuwGl::irifl hw4.wpw6mGl::irif1 (wq.rbq.wtnGbrfl) oq.Cim
pJwllp: CuUl nrmu, U1Wf1pbf1 q.n116nrimpjmGGl::i11fl hwllWfl UjWhwG24.nri. 
Ulf1W4Uln("IUh("IG m Q.JnLl1.WUlUUlbuw4wCi uhpbGwGbpG mGbG U1Wf1pbp 
Wj1l11Wl'lf1"11.W4wCimpJmG L. 2whwq.np6w4wG 6wtuubp: St.l.JwL tuGriflfl 
LmMwG hwuw11 LnCilllhuwuwphuwlllfl4w4wG briwGw4Gbpfl oq.lllw
qnp6muo zwl11 Wf11'lJmliw4.bLO t L. hGwrwt.lnrsmpJmG t lllWLtlU, hwzt.lfl 
wnCihLnt.l lllUUlbuw4wG l.jnG4rshl11 l.4WJllwGGbf1[!, pnLnri hCiw11w4.n11 
Lm6muGbrsfl uf12L. Q.UlCibL wuhCiwoUjlllflllwL U1Wf1pbpw4o: 

OUjUlflliWLWguwG hwuwGuwCi tt.JCil'lflf1Uhf1 Lnt6bLflU wubGwGUjw
l11W4whwruwp iWLtiwGflzGbp[! wztuwlllwGpGbrfl L. UlbfuCif14wJfl 4.flW 
4WU1Wf1l{W6 Gt.lwqwq.nqG 6wtt.JubpG hCi, WJUflCipG ubphGw
lllf1W4Ulnf1WJflG hwt.lwpwl.jWJWCifl UjWhUjwCillwG m zwhwq.np6liw(j 
[!Gpwgfll.j 2whwq.np6wljwCi 6wtuubrio L. Q.JnLll.WUlGUlhuwljwG 
lllhtuCif14wJfl ~hnp phpuwG q.mllwpwJflG 6wtuubp[!. 

n;= C; +EK; (6.58) 
'l114.w6 tuGriflrGbpfl LmMwCi Cill.jwlllw4G t' pnLnf1 hGwpwt.lnri 

UlWpphpwljCibpflg nrnzbL L. [!GlllflbL Q.JnLl'lWUlGUlbuwljwu 
Wf1UlWl'lf1nLJ:>JWCi q.np6[!GpwgCihpfl hwllWLflll uhpbGWJWgllw(j hwllwp 
lllhtuGfll.jwJfl oq.LOwq.n116UwCi 4wqt1w4hf1UjiW4wG ~L.hpfl L. qwrq.wguwCi 
l4LWCiw4.nruwCi wllbGwLwt.l U1Wf1phf1w4o: 

UhphGWUlf1W4lllnf1WJflCi hw4.wpw4wJWGfl ljwqllfl LW4.wq.nqli 
UlWf1pbpwljGhf1[! hwt1wri11bLm t'iwGwUjWf1hn4. pwgwhwJUll{nu1 t 
4nG4pbLn llluUlbump1mGmll 4wt1 uUlnpwpwctwGnLllmll Q.JnL'1Wl11CiUlb
uw4wG LnhtuCif14wJm.l hwq.hg4.w6mpJWCi q.nJnLpJmG mGbgnri 4.flt'iwljfl L. 
wnw2w1144.n11.Gbpfl UlWflphpmpJmGo: 'lw hCiwpwt.lnpmpjmG t tnWLflU 
t'iflzlll q.GwhwUlbL UlhtuGtil.jwjfl UjWljWUfl, wlJ.bLgmljfl ljwll UjWf1WUjnLf11'lfl 
htil.nL.wGpnlJ. wnw2wgw6 lJ.GwuGbpo: Um tuG1111'1 Lm6mt1o hGwpw-
4.npmpJmCi t UlWLPU hfll.lCiwt.lnrl::iL l.lfl2U1Guibuw1flli hwlf wpwljw1wGCih11fl 
L. UUjWUWJ14uwG 4WJWGGbrif1 llhpbGwjwljwG UUlnpwpwctwGmuGbpfl 
LOhtuGf14w4wCi 4.hpwqfluuwG Lwlf wq.nLJG Ulhlll4bJ1£! ljwu 4wl4flU1WL 
GhrrirmuCihpfl nwgf1nGwL pwztumllo Q.JnLl'J.WU1Gtnbuw4wG wptnw
l'lJlnLpJmGmu: ~WCi(1WUjblllnLJ:>JWG llw("lqhpmll uhpbCiWlllf1WljlllnpWjflCi 
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hwlfwpwljwJwGGhpfl Ljwqufl 4.l::iriwphJ1JWL q.flmwljwGnrbG hpuGw
qnf14.w6 tunf1hnLf11'lGhpfl pwgwljWJnLpJnLCi[!, Glfwq CiJmpwLnhtuGpljwljwu 
pwqwG L. q.njmpjmCi mGbgn11. uwrqwjflU UlljWUWf1ljuwG ljwjwCiGb("lfl, 
llhpbGWU1f1Wltl1lnJ1WJflU L. [!Gl)hWGf1WUjhU uhLtiwLtwGw2Gn11ht.lw6 
q.JnHl.WlflULnbuwljwG U1hfuGf14wJfl "i nwgf1nGWL OQ.l11WQOf16nLu[! ib(j 
wl4whnt.lmli w2tuwLOwGpp Wf1UlWl'lf1"'1WltwGmpJWCi hGwpwt.lnri 
pW("l~("IWgmu L. Q.JnL'l.WlllCilJlbuwljwCi uphJ1pGhpfl Wf1l11Wl'll1nLPJWCi w!S: 

UhphGWUlflW Ljmn("IWJflG hwt.lwpwljwJwGfl q.n116mCihmpJW G 
Ot4lllflUWLWQllWG tuGl'lflfl[!, WJUpGpG Q.JnL'l.WlilGUlbuwLiwCi ubphGwubpp 
nwgflnGwL oq.l11wq.n116mu[! Lnwpt.lw l11Wf1pbr ctwuwGw4whwmqw6-
lihrsmu, pCimpwq.pt.lmll t CipwCint.l, nr q.JnL'l.WlllGUlbuwljwG 
wztuwmwGpGbpfl n11n2 llwuG tirwLtwGwgt.lmll t tuflum n11n2wltf1 
hbppwljwCimpJwllp L. Ujhlllp t pw4.w11w11f1 n11n2wl.ifl UjwhwG2Ghpfl: 

h.JUl'lflfl Cil.4Wlllw4G t' uzw4hL wztuwmwGpCihpfl LjwU1Wf1uwG 
WJlil4flUfl l4LWU, nrnt.l LjwpbLfl t hwuGbL Gt.lwqwq.nqu q.mllWflWJpG 
bwtuubpfl: 

tuGriflflC! ~L.wltbrl4bLm hwuwp oGrimGt.lmll t, np n11n2wltti 
hhppw4wGmpJwllp 4wmwr4.nrt Q.JnL'l.Wl11Ulllbuw4wCi wztuwmwupGl::ipp 
u4flqp[! I t, f1u4 flliUlbGuf14. w2tuwmwGpfl ul.iflqp[!· t; Q.JnL11.wmCilllbuw-
4wCi wztuwmwGpGbpfl wt.lwfllllG ppwljwGwgt.lmu t r UjwhpG: 
qJnL'l.WlllUlllhuw4wG wzfuwUlwlipGbpfl hwllWLflflP (!Ul'lhwlimp 6w4.WL£! 
(P), np[! Gwtuwmbu4.w6 t LjwmwpbL l'lfll11Wf144.w6 ctwllwuw4whwLOl{w-
6nLu, pw11.Ltwgw6 t pwquwpflt.l P,£P L. hwllwl.4WlllWLituwCiwpwp, GpwGg 
l.jWIJlWflUWCi 6wtuub("lflg' 3;(E), [!Ulll npmu wztuwlllwCipGbpp ljWUlWJlUWU 
[!Cipwgp(! E UjWhflG hwt.lwuwp t Y;(E} UJl'l 11bl.4pmll Q.JnL'l.WlllCimbuwljwG 
w2tuwlllwCipGh11'1 ufuhuwCi Cihpltw1wgL1.mll t hhllluJWL 4hf1Uj. 

P 1 + P2 + P3 + ... + Pm = P, (6.59) 
m m 

,. LY;(e) ,. LY;(e) 
Pl= f=i ( ) d&, ... , Pm = f=i ( ) de : 

I Y1 6 / ' Yi 6 
(!Ulll npmu· (6.60) 

CCirimGt.lmu t, nri q.Jm11.wmCimbuwljwG wztuwmwGplihpfl wupnri2 
hwllWLPfl(! Ujhuip t W4.Wf1Ul4.p llflCitL. r UjWh[!: (6.60) hwt.lwuwpmpjmCi[) 
4wl4 t hwumwmmll q.JmriwmGUlbuwljwG wztuwmwCipGhpfl ul.jqpp, 
LWf1l{W6 wzfuwUlwCipfl UjWhbpfl L. wztuwmwGpGbrfl W4.Wf1lllfl up2L.: 
liWU1Wf14.W6 hw2L1.w11LtGbp[! hWUUlWUlbL bG, nri q.6wjf1Ci 
~wtuLl.w6mpJmGnLI. pwf1~f1 t'i2mmpjwup Ljw("lbL'1 t unlllWf14hL I L. I' -fl 
llf12L. hwpwpbpwljgm.pJmG[!: Um ribl4Emll utuwl£! Liwqumll t wGGzwG 
llb6mpJmG, ~qUlbLnt.l qpnJfl: 

f= al+ {J, (6.61) 
npUlbrt" a L. /J-G qn116wljf1gCibp bG, n11n24.mll hli wubGwLtinpf1 
pwnwl.jmuf1Cibpfl h11.wGwLtn4., (!UUl npmu· a <O, /J>O: 
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Cuui o~uipuwl q.11w.'.f>p4p, q.Jml}.wuiCiuibuw4wCi w2tuwuiwCieCib11p 
4WUlW(1UWCi u4pqp[! Ci2wCiw4bLnLI. I , LflnlflntuLl.mU t rfitnbCiupLI. (LW('l
Ll.w6) w2tuwuiwfiRr u4qpp o~uipuwL ctwuwCiw4n (t.t), n11n hCiw11wllnp t 
n11n2bL r - C! tnbrtWfl.(1bLnll (6.61) pwCiwaLr ub2: liJfl.~pup tlnuibgmtllJ, 
uiCiuibump1mumtl o~uiptlwL ctwtl4buiub11p ~wh~wutlwCi tnbuwu-
4JmCipg hwtlw11Llmtl t [!G11mGbLP. uw4wJCi Lw11L1.w6 w2tuwtnwGep r 
ctwu4buip uib11w2w11ctG o~lllPUWL r 0 -p hwubuwlllmp1wtlp lflfitnbum
PJwG 4wu abnGw114mpjwCi hwUW(1 W(lfl.JnLCiwLl.btn !t. ewGp np r > t 0 -p 
11b~enul hCiw11wL1.n11 t, n11 lflfilflbumpJmGIJ !WLl.W(1l1lp pnLn11 q.Jmriw
tnGtnbuwLiwG w2tuwl1lwGeGb11p wtlpn112 hwtlwLPl1P 4wl1lw(1mU[! 
~whwfi2Llnrt f"wq.11ntnbtuGp4w4wG ctwtl4btnGb11mtl: U1mu 4nrttlpg, bpb, 
r < t 

0
, w~w tlwuuw1w4wG w2tuwuiwGeGb11p 4wuiw11tlwG nupwgeu 

up2ui LPGmtl t wnwllbLwq.nLJG uwhuwCipg gw611: U1uuib11. fl.Pl1lllmu t 
GwL, n11 f'~whpCi 2Wlll q.Jmf1.wtnGtnbuw4wCi tl2w4wpmJUb(1 hCiw11wL1.np t 
ll1Pll hwumGwgwo apubG, n11G PP hb11ppG pb(lmtl t pb11ewl1lLl.mpjwG L 
tlpbpEGbpp n11wl.ir p2bgtlwCi, EWGp np r ~whpCi q1m11wmGUlbuwLiwCi 
tl2wl.iwpm1ub11p pb11ewl1lLl.mpJmG[! gw611 t /"~whr pb11ewuiLl.mpJmGpg: 
bpb GLiwuiLtmtl t n L ti/I ~LwGGb11p qb11w4wtnw(1mtl, w~w Llb112Gw4wG 
w11111mGEC! hrtluwt.iwumu t.iwtuLtwo t t -pg, EWGp n11 w2tuwuiwGeGb11p 
4wuiw11tlwG nupwgeu ui11i.two t, pu4 1:u · G2Ltwo: Um 11b~emtl tuu1111P 
G~wtnwl.iwJpG .'.f>mG4gpwG [!Gfl.mGmtl t hbtnLJWL UlbUEC!· 

(6.62) 

n11lllbrt' c5-G J Ulbuw4r tlpwL1.n11 (1 gbGUlGb11) upb11EP pueuw11ctbeG t. 

35 -G' j uibuwt.ip tlrwll.nfl upb11ep Ll11w pnln(1 tnbuw4p uibuwt.iwpw(1 

owtuub(1[!, y5-u· j lJ'lbuwt.ir tlpb(1EP W(1UlWfl.(1nLpjwG hwtlwp 

qJmfl.WlllUUlbuwt.iwu tl2wt.iwpm1ur pb11ewlllLl.mpJmU[!, Xj-G' j lllbuw4p 

tlpb11eP W(1U1Wf1.(1mp1wu hwtlw11 q1mriwtnGU1buw4wu tl2w4wpm1ub11p 
qpw11bg11wo tlw4b11bu[!: 

PwGwaLmtl (6.62) Cj , yj , X5 - u U1UUlbump1wG hwtlwtuwnu 

pb11eG t w2tuwll1wfieGb11p hwtlwLPl1r wLtwpllluwG ~whpu (!), 

3) 'yj 'Xj -u w2tuwll1WUEC.b11r hWUWLPl1P 4WU1W(1tlw(j Ll11w q.mtlw

(1WJPU owtuub11u: 
Unw2w11Lillnrt tlnlllbgmtl[! lllGlllbumpJwG hwtlw11 IJUUl tnGU1b

uw4wu w11111muwL1.buimp1wCi 11puiL1.mtl t wnwllbL uu11mubLP. ewG tl1mu 
tln ll1 bg mliCib111J: 
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SLl.JWL 11b~QP hwtlwp w2tuwlllwfieub11p 4Wll1W(1UWU u4pqp[! 
c.2wCiw4bLnll t , np[! hwtl£!u4umtl t uwuuw1w4wu w2tuwlllwuefib(1p 
u4qpCiw~whpu, (6.61) hwL1.wuw11mtl~ q11Ltnul t hblllLJWL uibuenll. 

t 0 =r=at +/J: (6.63) 
Pwgp ~(1WCipg, ~wh~wCiLtmli t uwL hbU1LJWL WllU!nLPJnLU[!' 

t.,,~t 0
: t;pb t ~whpg hbllln ~Lwup 4wll1W(1mtl£! huw11wL1.n11 !t. w~w 

cuntrtWU1UUlbuw4wu abnuwp4mp1mu[! !P 4w11nrt u4ubL w2tuwuiwue
Gb11P hwtlwLPl1P 4wlllwpmll[! wq.(1nlllbtuCip4w4wu ctwu4btnmli L 
wtlpn112mp1wlip hwllwEbL pb11en: 

Culll O~UlptlWL q.11w.'.f>p4p q.JnLrtWUlUUlbuw4wu wztuwlllwfieub11r 
hwtlWLPl'lP ll1(1Ll.w6 ctwtl4bU1mtl 4wuiwpmtlu w~whnll.mtl t owtuub11p 
p2bgmuu L p11w4wuwgumtl U1UlllbuntpJwu q.n116mCibmp1wu pw11011 
W(lfl.JnLUW Lt bUl mpj mG[!: 

h.Ju1111P wnw2w1111liwG L LmouwG hwtlw11 wnw2wf14LlbL t GwL 
W(1U1Wfl.(1W4wG .'.f>mG4gpw' 4wtuLtw6 hwtlwtuwn(j W(1UlWfl.(1WUeP !Wlflpg 
cumrtwlllUUlbuw4wCi 'lW2lllP 100 hw upwll.n11p hw2Llwf14P hwuwp: 
=lwuwtuwnG W('lll1Wfl.(1WUEP .'.f>nLu4gpwG (2) 4wtuLtw6 t tlp 2w11e 
qn116nuub11pg (w11q.nulbuuiGb11pg) L mGp hbll1LJWL UlbuJrn. 

Z= f(x 1, x2, X3, ... , xm) + u, (6.64) 
n(1U1bfl' X1- [! W(1UlWfl.('lW4WG 6wtuub(1U bu 100 hw q.JnLrtWU1GU1buw4wu 
qw2uip hw2Ltnll (1111wtl), x2 -[! · w2tuwll1wGew1pu owtuunulub11C! 100 hw 
q1mriwuiCitnbuw4wu 11w2uip hw2Ltnll (tlw1111-011). X3 - [!' oq.uiwq.n116L1.w6 
hwCiEwJpCi ~wpw(llllWCiJmpbpp RwCiw4£! 100 hw Ltw11bLwhn11p hwzllnll 
(gbGU1.), x4 - [!. ubebuwjwgll.w6 w2tuwuiwueub(1p OWLl.WL[! 100 hw 
LlwflbLwhnrtp hw2Ll.nll, Xm -[!· WJL 6wtuub(1[!, U - (j' hw2Ll.P !Wl'lULl.WO 
qn11onuub11p owtuub11[!: 

'TlbU1e t p u4wuip mGbGWL, n11 4wCituwU1buLl.w6 gmgwCiP2C! 
hwu11puwumu t pw1111 .'.f>mu4gpw, 4wtullw6 ctwtlwuw4pg· 

Z= f{x1(!), X2(f}, X3(f}, . .. , Xm(l}j: (6.65) 
SLl.JwL tuurwmu n11~bu w11uiw1111mp1wfi ~w11wubui11bfl nu11mu

i.two bCi uiw11pb11 tnbuw4p w2tuwuiwCiRCib11, q.1mriwuiCiUlbuw4wu 
Lnbtuup4w, U1W(1pb(1 llbRbCiwCib(1 m ubtuwCipqliub(1, UJmpb(1 L WJLU'. 

'lpuiw114Llnrt hwuw4wpq.mli wpuiw1111mp1wu 4wquw4b11~uwu 
hwuw11 nbum11uub11p EWGW4C! 4wqlimu t r (r = 1, 2, 3, ... , R): 'lpuiLtmu t, 
n11 w2tuwuiwuEu nuui uibuw4ub11p (i = 1, 2, 3, ... , m) 4w11n11 t 
~wtnw11i.tbL t < !0 "' < T ctwtlwGw4wuCipwgRmtl: 'TlbUlE t P u4wuip 
nLCibCiwL. n11 upwctwtlwuw4 4w11n11 bCi 4wuiw11LlbL tlr Ewur uibuw4p 
w2tuwuiwuEGb(1, [!UUl n11mtl, tlpCi!L i w2tuwuiwCiEP u4ubL[! m(i) 
w2tuwtnwCiEP n11n2w4p tlwu[! ~blllE t wL1.w11uiL1.w6 Lpup: 

h.JUfl.Pl1£! aLw4b11~bLm L LntObLm hwtlw11 4wLnW(1Ll.mli bu 
hbtnLJWL u2wCiw4mtlub(1[!. a,,· r q.n116nuub11p Ewuw4u. n11u wfih11wctb2ui 
t i w2tuwlllwueu n11n2w4p ctwtlwuw4mtl 4wuiw11bLm hwliw11. /J;r -u· r 
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(6.66) 

(6.69) 

I t-/ 

x" 0, L X;, + L x;, = 1, i€m(i), (6. 701 
r=J r=I 'I 

bpb tuwtu1.r11.tbL t (6. 70) l4WJUWU[! w . - . 
w;11./mlf10tuw1.twu[!, 1.4w~~uu QG')~Lu;~ t~b~~J·w~J~~~i:mu omgubLnt.t 

1 
11 - ~~, 1€m(i) pn[ nr11, t -/1 hwt1wf1, (6.7f) 

r~x,, + ~ x;, '2: OJ11 Pntnfl i, I-fl hwdwfl, (6.72) 
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w,i'?:. O, m,1 -fJ wdpnqp Pflt/ f pn[nfl i, I -/1 hwdw{I: (6. 73) 

S4.JwL tuCi11'111Ci [!Gl)q.111.imu t CiwL. 6wtuutnf1 4wnmgtlw6DC!'. 
uzwGw4tlbL t r mbuwljf1 ll'1wtln(l upbf1P'1 tlnw 6wtuubn'1 llb6mpJnLU[! 
[!Gl)ntGtlw6 I ontlw w2tuwmwCiew1f1G ctwilwGw4nLll cr1, f1u4 cri-ntl' umJG 
owtuub(l[I I ont.{w Wf1Ulwdwllf1 hwown: ~Gl)OLUl.[bL t, nn nnnzwltf1 optlw 
[!Gpwgemo nbunq1uGhpu mri.t111 hwobllwmw4w u bu GriwGg QWLiw4'1u: 
u1uf1Geu. r nbunL11uub11f1 1.[riw 6wtuubnCi oq.mwq.nnotlnLll bli I opmu: 
')pwlig 4Wlll[! ubp4LUJWgl.[bL t hbmL.JWL pwGwoL.ntl. 

m m 

2::a1tcr1Xil + Lf31rC~1x;1 = 1: (6.74) 
i=I i=I 

UCil~wtu wztuwmwlipfl dwilwliwlt'1 mL.nri.mpJmu'1g, tuCi11'1PC! 
tnL6bLf1U wnw2w11Lttlmll t. nf1lljbuqf1 JnLf1wpwli!Jmf1 mbuw4f1 q.1nu1w-
1.11CimbuwljwCi mbtuGf1Ltw Ltwmwnfl wztuwmwup'1 wilpnri.2 GnpO[!: 

UntlnrlLuljwCi wztuwtnwGpw1)1Ci ctwobriflG r nbumnufl lljwhwCi-
2w114C! t onmu CizwuwLtwLfl mwriptntlmll t WJI) nbumpu'1 
1.4whwu2w114f1g (I 1) opmu. 

Lm ( ) (r=l,2,3, ... ,R) a x -x · 
1=/ Ir II 1.t-l' ,t 1,2,3, ... ,T ' 

(6.75) 

Urimwdwllfl hwuwri umwgtlmll t CillwCiwmfllll wnmwhWJLnnLpJmu: 
9wuf1 n(l Q.JnLl\WUlUUlbuw4wCi Wf1U1Wl)f1nLpjmCiu [!Ul)q.f1ljmll t hwrigbpfl 
llb6 2112wuwlj, ljwlljqw6 Lnwppbf1 6wtuubpf1 hbui, uzwlttlbt t tufluui 
uwhuwuwlfiw4mllubnf1 hwllwLtwnq.: Umgt.lbL bu wuhnwctbzLn uzwuw-
4nulUbp' 

~ ( ) (r_= 1,2,3, ... , R), Ort -a;.,= L..,air X;, xi,t-1 '8,./ ~o. o;I 2:.0, (6.76) 
i=I t-1,2,3, ... ,T 

~ ( ) (r_=l,2,3, ... , R) .· V,1 -V,'.1 = L..,/3ir x;, -x1,1_ 1 , V,.1 2:. 0, v;1 '2:. O. (6.77) 
i=t t-1,2,3, ... , T 

U1u1.4f1unt.{, t- bf1npq opnul 6wtuubf1[!, 4Wllltlw6' r-bnnnq nbumriufl 
1.4whwu2w114ti lfinlfintump1wG hbm, uwtunnq orit[w hwobllwuimpiwop 
Ltwrinrt bCi Cibn4w1wgt[bL hbLnL.JWL mbupnt[. 

(6.78) 

U(lUlWl)flnLf>JWU 4wqllwljbf1lljOWG q.mOWf1WJflU 6wtuubf1[l nrrn
zbtm L. wupnl'}2 dwllwGwltwz112wGmu ltwLnWf1l[W6 wztuwtnwGeubpfl 
hwilwtfln l4LWG'1 flriwLtwuwguwu hwowr ll1Whwu2tlmll t hwzLl.'1 wnGbL 
wubGornw wnw2wgw6' tlGwuutro. npnup pGmpwq.ritlmtl bCi WJU 
l4WJUWGwljwG bltwllmmntl, Of1[l 4Wf10Lfl tri UlflWUWL, bpb wopnl'}2 
Q.JnLl'}wmGmbuwljwG LnbtuGf14wCi L. 01mu wpinwqpwljwu hqnpm
PJnLuUbf1[1 l4Wf1WlllnLf11) ~LnWJflu: 

btGbLntl uwtuwLnbutlw6 wztuwtnwupfl Liwmwpowu uwhllwCiw
lfiwLtmuCibpfl l.llWJllwuflg' t < lo"' < T. lllLWGfl Ltwmwrmul[! ~l.llbtnp t 
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wGgGp T oriflg: =iw4wnw4 ril:iumnul, wnw2tiG t orit.l.wG[! t.l.l:iriwpl:irinri. 
4nrimULnGl:iriti tv qmliwriC! wGtumuwijll:iLfl t, muLnp, wm qmliwriC! !P 
liLngt.l.mli (j~WLnW4WJpG :PmG4gtiwJmli: 

tpl:i t - l:irinriri orimli wztuwLnwGp[! !P wt.1.wriLnt.l.mli, LnGLnl:ium
PJnLG[! t.l.Gwu t 4rimli, WJUp(jp(j v l:i4wlimLn !ti ULnWGmli, 

T m 

f > t; WU/W L L (x;r + x;r) > 0 : (6.79) 
T=I i=/ 

'lpLnWf14t.l.nri. tuGririti (j~WLnW4WJpG :PmG4gtiwJmli wm 4nrimuLn-
Gl:iriG C!Griqri41:iLm hwliwri liLngt.l.mli t wwgmgti! Pr ijlnijlnfuw4wG[!' 

T m 

L :L(x;r +x;r)~ nJ;, (t= 1, 2, 3, ... , T), (6.80) 
T=I I=/ 

0 S. Pr S. 1, f,- ti wtfpnqp pfll/ t, (t = t + 1, t + 2, ... , T): (6.81) 
tpl:ift = 0, w~w (6.79) ~WJliwGpg pfumli t' 

T 1n 

L :L(x;r +x;r)=O: (6.82) 
T=I I=/ 

'lw GzwGw4mli t, nri t - l:irinriri orimli LnGLnl:iumpJnLG[! l:i4wliLnp 
4nrimuLn !P 4rimli: tpl:i wwgmgfl! ijlnijlnfuw4wG[!' f,= 1, w~w 

T m 

L L (x;r + x;r) lil:i6mp1wG t.l.riw n! lip uwhliwGwijlw4mli !P l'lflt.l.mli, tiu4 
T=I 1=] 

l:ipl:i t- l:irinriri orimli l:i4wliLnp 4nrimuLnGl:ifl[! 4wqlimli t:;(j vf,, (6.83), 
w~w wm 4nrimuLnGl:iriC! 4wrinri. t:;(j 1Sti2Ln hwzt.l.ti wnGt.l.l:iL WJG ril:i~pmli, 
l:irip t - l:irinriri 4wli wztuwLnwGpp hl:iLnwqw oril:iriflG Wf1LnWl'lflW4wG 
6riwqriti tiriw4wGwgmli[! uLnwgt.l.mli t: 'lriw hl:iLn lil:i4Lnl:il'J., lizw4t.l.w6 
uwhliwGwijlw4mliGl:ifl[! !l:iG l:iriw2tuwt.1.nrimli WJG ~WJliwGGl:ifl[!, l:ipl:i 
!ULnwgt.l.w6 l:i4wlimLn[! (v) t -l:irinriri Ofl[! !P hwLnmgt.1.mli, Gm1Gpu4 
wztuwLnwGpp Ll'lPt.I. wt.1.wriLnti ril:i~pmli, nriG tiri hl:iripflG 4wrinri. t 
pwgwuwpwri wqril:iL wztuwLnwGpp wlipnri.2 [!Gpwgpp t.l.riw: 

Bw(jp nri (j~WLnW4 t l'll'lt.l.l:iL Gt.l.wql:igGl:iL (j~WLnW4WJp(j 
:PmG4gflwJti GzwGw4mpJnLG[!, w~w wm hwGqwliwGpG tw4wG wqril:i
gmpJmG !P 4wrinri. mGl:iGwL. nrint.l.hl:iLnL. wm ril:i~pmli hwliw~w
LnwutuwG ijlnijlnfuw4wG[! (ft) qrinJp hwt.l.wuwril:igGl:iLm !SwGw~wrihnt.I. 
Griw G2wGw4mp1mG[! 4wril:iLfl t ijlnpriwgGl:iL: Um hwGqwliwGp[! tw4wG 
wqril:igmpJmG !P pnri.Gmli linril:iLwgliwG [!Gpwgpp t.l.riw L. !P tuwtuLnmli 
n! llp pl:irit.l.w6 uwhllwGwijlw4mll: U4GhwJLn t, nri !ULnwgt.l.w6 l:i4wllmLn[! 
(4nrimuLnGl:iriC! Lnl:ifuGti4wJp !GwtuwLnl:iut.l.w6 ~wriw~mririGl:iriflg) t -
l:irinriri orimli hGwriwt.l.nri t nrinzl:iL (6.82) pwGwCIL.p oqGmpJwlip: (6.74), 
(6. 78) L. (6.83) WflLnWhWJLnnLpJmGGl:irifl liflwt.l.nriliw(j !SwGw~wrihnt.I. 
ULnwgt.l.l:iL t lil:ipl:iGwLnf1W4Lnnf1WJpG hwt.1.w2w4wJwGp 4wnmgt.l.w6pp L. 
Griw 2whwqnriMwG o~LnpliwLwgliwG tuGririti G~wLnw4wJpG :J>mG4-

4 l O 

gpwG, n[l[! l:iGpw4w t Gt.l.wql:igliwG L. pGmpwqrimll t WflLnWl'lflnLPJWG 
4wqllw41:iri~liw(j m Wf1LnWl'lflW4wG 6riwqriti 4wLnW[lliWG qmllW[lWJpG 
owtuul:i[l[!, hw2t.1.ti wnGl:iLnt.I. !GwtuwLnl:iut.1.w6 4nrimuLnGl:ifl[!. 

[ 

R T m 

fmin = ~~~(crtiarlixrll +c;11Pr1iZr1i)+ 

R T T ] 
+ :L:L(3rior1 +zr10;1 +1;1vr1 +z;1v;1)+v :L!t min: 

r=I t=2 l=t+I 
(6.84) 

u~WLnW4WJp(j :J>mG4gflw(j (6.84) ~l:iLnQ t Gt.l.wql:igt.l.flgt.l.ti hw2t.1.ti 
wnGl:iLnt.I. hl:iLnL.JWL uwhliwGwijlw4mllGl:iri[!: (6.66)-pg liflG!L. (6.68), 
(6.71 )-pg llflG!L. (6. 73), (6. 76), (6. 77), (6.80) L. (6.81 ): UpwctwllwGw4. 
GwtuwLnl:iut.l.mli t, nri pnLnri X;1 L. x/r ijlnijlnfuw4wG lil:i6mpJmGGl:iriC! 
pwgwuw4wG !l:iG, WJUpGpG x,1 ~ 0 L. x;1~ 0, pnLnri i L. t-p hwllwri: 

Gwriwririt.l.w6 tuGritiriG tiril:iGpg Gl:iri4wJwgGmll t q6wJpG 6riwqriw
t.l.nriliwG liwuGw4ti wlipnri.2 pt.l.l:irint.I. tuGritiri: Um tuGririti qnri6Gw4wG 
LnL6mll[! 4wril:iLfl t ~wriql:igGl:iL · uwhliwGwijlw4mliGl:irifl pwGw4C! 
ijlnpriwgGl:iLnt.I.: 

QuLn wnw2wri4t.l.w6 lil:ipnriti4wJp hw2t.1.wri4t.l.w6 qJnLl'J.WLnGLnl:iuw-
4wG Lnl:ituGti4wJti hwt.l.wpw4wJwGp o~LnpliWL 4wqll[! hGwriwt.l.nrimpJmG 
4Lnw nrinzl:iL L. hpllGwt.l.nril:iL pnLnri Lnl:iuw4ti qJnLl'J.WLnGLnl:iuw4wG 
lll:ipl:iGwGl:iriti GnrillwLnflt.l.Gl:ifl[!, Lnl:ituGti4wG pw2tul:iL [!ULn hwllw~wLnwu
tuwG wztuwLnwGpGl:iflp L. l'lflWGg 4wLnw[lllwG hl:iripw4wGmpJwG: 

6. 6. Ubpbliwtn{1wl;tnnf7WJ/1fi wq{1bqwtnlibf7/1 U/Wf7wt1btnf7bf7/1 
i wzfuwtnwfipw;flli nbdflt1lib{1/1 tfn1]b[wl/n{1nLt1!! 

UJu ~wriwqriw:J>mll pl:irit.l.mll t llwpl:illwLnp4w4wG llnril:iL [106], 
nri[! hGwriwt.l.nrimpjmG t LnWLPU O~LnpllWLWQGl:iL wqril:iqwLnp ~wriw
lll:iLn[ll:i[l[! L. wztuwLnwGpwJpG nl:ictpliGl:iriC! Wf1LnWl'lflW4wG ~WJllwG
Gl:irimll' GriwGg oqLnwqnriMwG 4imLmli: 

Unril:iLmll oqLnwqnri6t.l.l:iL t:;(j lll:ipl:iGwLnf1W4Lnnf1WJpG wqril:iqwLn
Gl:iriti hpllGw4wG 2whwqnri6w4wG ~wriwlll:iLnfll:iriflg L. wztuwLnwGpwJpG 
nl:idpllGl:iripg· [!Griqri4liwG LWJGnLpJnLG[!, wztuwLnwGpwJpG wriwqm
PJnLG[!, Lnl:ifuGnLnqpw4wG qn[l6[!Gpwgp 4WLnWflllWG hwllwri 
wGhriwctl:izLn hqnrimpJnLG[!, hl:iripwijlntuti ctwliwGw4ti oqLnwqnri6liwG 
qnri6w4pg[!, Wf1LnWl'lflnri.w4wGmpJnLG[! L. wnG: 

Ul:ipl:iGWLnflW4Lnn[lWJpG wqril:iqwLnGl:iriti WfllnWl'lflnri.w4wGm-
PJnLG[! nrinzt.l.mll t hl:iLnL.JWL hwJLnGp pwGwCIL.nt.1. [65]. 

Wl/1 =0,36Bf3Vw2r hw/d, (6.85) 

tiu4 pl:inGnri.-pl:inGwpwijlnri. wqril:iqwLnGl:iriflGC! · hl:iLnL.JWL WflLnWhWJLnnL
PJnLGpg. 
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WP =WP.er mid, (6.86) 

nrunbrf Wm Li Wp -G wcn1bqwlllti Wf'lll1Wf'lf1n11w4wGmpJmGGbpG bG 
h'11lGw4wG ctwllwGwltti liblt ctwll4_w hwllwn. B -G· wqnbqwllljl 
oGf'lqf141lwG ltwnmgl{w62wJtiG LWJGnLpjnLG[!, ll, /3 -G' [!Gf'lqpltllwG 
LWJGmpJWU oqtnwqnpMwG qnp6w[tpg[!, Vwz -[f wqnbq.wll1'1 
w2tuwll1wGQwJtiG w11wqmpimu[!, ll/lf, r -G' hbnpwt.Pntuwitiu ctwllwGw4'1 
oqlllwqnnMwG qnn6w4'19C!. e -[!· pbnGn11-pbnuwpwl.j1n11 wqnbqwlll'1 
pbnuwdpwp<"impJwG qnp6wlttim:!. Wp· -C!· ptmGn11-pbnuwpwlfrn11 wqnb
qwlilp UlbtuGtiltwltwG wplllWf'lf1n11wltwGmpimG[!, Ul/ct: 

=ibppwt.Pntuti ctwllwGwljti oq.lllwqnpMwG qnn6wltflgo hwl{wuwp t. 
To 

r=-
Th , 

(6.87) 

tiult hb11pwlfmtu'1 ctwllwCiw4'1 hw2l{b42'1nC! ljwqllmtl t. 
Th = T0 + T1 + T2 + T3 + T-1. (6.88) 

npUlbl'J.' To -Ci hjlliuwljwu wztuwlilwCipti ctwliwuw4G t, ct, T1 -o· 
2f12Wf'lW('l<'ip ctwliwGw[t[!, ct, T2 -[!· wqnbqwlllG w2tuwlllwGQp 
UjWlilf'lWUUlbLm ctwliwCiwlj[!, ct, T3 -[!· lllbj"uGnLnqhw4wG UUjWuwpljliwG 
ctwllwGw4(!, ct, 74-C!· ltwpq.wl{nnllwCi ctwllwGw4£!, ct: 

Uqnbqwmti 2P2Wf'lWp<'iti ctwllwCiw4C! ( T,) wplilwhWJUlblnLl 
2f12Wf'lWp<'ibpp Ulun11mpJwG (r1;11) Li w2tuwll1wCiQwJ'1Ci [!CipwgQCibpp (<p) 
qnp6w4pgubriti llh2ngnl{, ull1wg4_mll t. 

1 - qJ 
Tt;p =--, 

<P 
(6.89) 

hw24.ti wnGbLn4. (6.87) Li (6.89)-[!, Ulllwg4_mll t. 

r =-l-( 1-T2 +T3 +T-1 ) : 
l+r1;p Th 

(6.90) 

TH = T2 + T3 + T-1. 

T 
p=...JL. , (6.91) 

Th 

Li hw24.'1 wnGbLml (6.85) Li (6.91 )-[!, UU1Wg4_mtl t. 
0,36Bf1Vw2 (1-p) . 

w UI = hw/d. (6. 92) 
J + r t;p 

~wCip np pbnGn11-pbnGwpwlfm11 wqpbqwuiGbpp hwllwp T1 = 0, 
WUjW OQU1Wqnp6bLml (6.86) Li (6.91)-[! , UUlWgl{mll t. 

WP = Wp•&(l- p) tnld, (6.93) 
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<I>ntuwf'lpwltwG wqnbqwll1Gbp'1 WfllllWf'lf1n11w1.twGmpJmG[! ltwtu-
4_w6 t GnwGg ptmGmCiwljmpimupg, pbnp Ulbf1wlfrntumpJwG pbnGw
uiwrimpJmGtig Li g'14Lh Ulun11mpJmCitig: 

Wt/I= Q&L, (6.94) 
lg 

nplilb'l.' Q -Ci lfintuwf'lpwliti2ngh pbnGwlilwpmpimCiCi t, tn, L -cf pbnp 
lfintuwf'lritlwCi hbnwlfnnmpJmCio, ltli, f9 -Ci' gti4L'1 Ullin11mpJnLU[!, ct: 

~wGh np 
2l 

t 9 =tip+ - +fw; d, (6.95) 
vu 

wlljW [!Cif'lmGbLmL np K, = tq/f9 Li K2 = lw/19 4_bpwlfintumpJmfipg hbliln, 
hw24.ti wnCibLnll (6.94)-[! , ulilwgl{bL t . 

Wip = 0, 36Q&Vu[~-(K, +K2)) mid, (6.96) 

npinb11' Vu -[! t.Pntuwf'lnwltwu wqnbqwll1'1 2wpctliwu ll'12tiu Ulbtuutitiw
Ltwu wriwq.mpimCiG t , ll/4_, K, -[!· pbnCillwCi 11turnmll uittufinLnqjlwljwCi 
ulljwuwn4llwG qn116wljpg[!. KrC!' wqpbqwuih pbnCiwpwlfillwCi l)bllj.Qmll 
UlbtuGnLnqpwljwu ulljwuwriltllwCi qnn6wljpg[!: 

CUUl YHvH130CX-ti tntl.JWLUbf'lti [106], t.PntuWf'l(1W4wCi wqpb
qWUlGbpp oqmwq.np6llwu 4.bnLm6mpJwCi hflliwu 4.rw hwuuiwlllltbl t. np 
mrwltmnpwJ'1Ci Ljlntuwf'lpwljwu wq.11bqwuiGbpp llti2'1Ci L11btuGti4wltwu 
wpwqmpJmG[! 4wpbLh t nnn;bL hblilliJWL w~t,11whWJUlnLPJnLGn4_. 

Vu = \yma.x + 1,5 - l ,5'f/ }/ 3,6 tJllf, (6.97} 

flult wl{L11nlinp'1LWJ'1G wq.pbq.wUlGbnflu[! hbUlliJWL Wf'lUlWhWJUlnLj}JWlip. 

vu = 5Jlt20-0,9~& tilt/, (6.98) 
3,6 0,3'fl + 0,8 

nf11I1bri_' "' -Ci gmgwCi'12 t, npu WfllilWQnLmtl t wqnbqwlllubpjl w2tuw
UlwCi_ejl ~nCi[! (awCiwUjwflh, tunlllwG, llwpq.wqbuijlCi, tunqwCi, l{wnw6 
f'lW2lll, gwCi2'1 hwtlwp Ciwtuwlljwlllpwutn4_w6 f'lW211l): 

r mwppbpmpJmG Ljlntuwf'lrwltwu w2tuwmwCi_eCibpp, llb_ebCiwJw
ljwG qnp6n11mpJmCiGbf1C! lib6wliwuwlip ljwmwnl{mli bG nnn2w4ti 
wriwqmpJWG nbcttiun4_, npG [!Uf'lnLG4_w6 t mtl.JwL wqpbqwumul, 
htumwljwGmli UjWJtlwCiw4_n11l{w6 t wq.pmnbtuGtiltwljwG UjwhwG2Gbpnl{: 
UJ'lllltiujl wqpbqwinti pnLJLWU1!1bl'1 wnw4.bLWQnLJG w2tuwuiwG2wJtiG 
wpwq.mpJmCi[! nnn24_mtl t hbuiliJWL UjWJllwCijlg' 

n' 

v .,a.x $min 1 v(p)r;. f6.99J 
~ ~=/ 

nnuib11' Vmax-C! wq.pbqwlll'1 w2tuwmwCi_efl pnLJLWtI111bL'1 wpwq.mpJmGu t, 
ll/4_, Vr_.,x -G' lilbtuCinLnqpwljwCi qnp6[!Gpwgp npw[tnl{ Ltwuiwpmll[! 
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nrm2nrt ( -brmpfl llbpbCiwJti w11wlJ.bLWQ.nLJCi f)nLJLWt.nflbLti 
w2tuwLnwCiQwJtiG wpwq.mf}JnLCiQ, ll/lJ., n · -cf libpbuwmpw4um11wJtiG 
hw4.wew4wJwCip 4wqllmll Q.Jmriwmumbuw4wu llbpbuwubrti 
Lnbuw4Cibpp pwuw4o: 

Sll.JWL WflWQ.nLf)JWU 11bctpll(j WUlWhn4.bLnL hwliwp, 2w11ctw4wqliti 
LnbrtWUlt.nnLJUl[} hw24.'1 wnGbtnlJ., tfibpq.wllti2ngp t.npwuullpupwJti 
ljmtuwugllw(j f>Pll.D UlbUlQ t UlWlnWUtuwufl hbt.nl.JWL G2wGw4mf)JWU[!. 

. 6 ,3n01r9 (1-<5/ JOO) 
llfl/1 = ' (6. 100) 

vi mat 
npt.nbrt' im" -Q mpw4Lnnpp LnpwuulltiutiwJti itintuwugllwu f>'14.Ci t, n,,, -o· 
2w11ctti!'1 6Ci4wCIL. Ltwbnp Ult.nt.nllwu hw6wtumpJnLU(}, ll- 1

• rq -u· Q.Lnpllwu 
2wnw4.tirtQ. ll, c5 -Ci ' 2wpctw4wqllp Ulb'l.Wlllt.nnLJlllP q.np6w4pg[!, %, 
V1max-D' wq.pbq.wt.np 2wpctllwu w11w4_btwq.nqu f)nLJLWt.npbLti 
WflWQ.nLf}jnLU[}, ll/q: 

Ubgbuwlllrw4mnpwJtiG wq.pbq.wlllubrfl w2tuwlllwupfl QGf}wgpmli 
llp2t.n q.nJnLf}JnLU mup 2wpctw4wqllp t.nb'l.WUllllnLJt.n, np[! 4wtuqw6 t 
q.pmul.11 ti -1Jpqp4wllbtuwup4w4wu hwt.n4mpJmCiubppg, hnriw4wn!llwu 
4wnmglJ.w6pflg m qp6w4pg, tubpq.wllp2ngp 4wn!llwu qw£iq.qw6flg L. 
4b11p qpw pbnuqw6mpJmGpg [148] 

tubpq.bt.n'14 llti2ngfl 2w11ctw4wqllp t.nbrtWUllllnLJt.n[! UlWJllwuw
l!n114.mll t wq.pbq.wllljl 4gnpl)WJPU llwujl l)pllWl)JlnLf}JnLCinq L. hn11.'1 hblll 
Lnwun11. wu1'l4.Gbpjl (Pflf>nLflGbpfl) 4gnpl)llwu wnwlJ.bLWQ.nLJCi mctnq: UJI) 
CiUlwt.nwljnq wnw2wpljqmll t llmgCibL QWf12'1 hw11wpbpwljwu mctp (p1_,) 

gmgwCip2Q. 

~=N~ITT' ~W~ 
t>.'-i.UbLCi'14G wutu.{wqnp mpw4mnpubpjl hwllwp UlnwgbL t [106] 

<5wo = 2,75+I2,5pP+1oo(pP -o.10t %, (6.102) 

pppmpwqnp lllf1W4lllnpubr'1 hwllwp · 

JP/1=4,0pp +JOo(pp -0,/5t %: (6.103) 

Ubgbuwt.npwljlllnpwJpCi wq.pbq.wLnfl 4gnpl)WJpCi llwuti 
l)pllWl)flnLf)JnLU[!. 

R = s[~{x; ±qq gsina)] l/u, (6.104) 

nplllb'l.' K/ -G wq.pbq.wLnmll ( -bpnf11) llbpbuwJti mbuw4wpwp 
flpllwl)pnLpJmCiu t' hw2ll'1 wnCibLml 2wpctllw£i wrwq.mpJnLUQ, 4u/ll, q, -
Ci ' ( -bpnpfl llbpbCiwJti mbuwljwrwp qwuq.qw6Q, ljq/ll, a -u· pbpmpJwCi 
wCiltjnLU[!, llWI): 

1w2i.t'1 wnCibLnll hnriti hbm mwun11. wujlqubr'1 (pppmpubpp) 
4gnpl)llwu UlWJllWCiQ, PLI!Ulbu Gwl. pw112'1 mctjl oq.mwq.nrMwu 
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q.np6wljtJg[} (1'/oq). wq.pbq.wmp 4gnpl)WJpCi llwup l)pllWl)flnLPJnLGQ 
npn24.bL t hbl.111..JWL hwqwuwpmlijlg. 

R = ~,5{P., + Fma• -IPH /)-Pr± Pa] 7709 qu, (6. 105) 

nplllbrt' P1 -Ci QWf12ti 2n2wtJinrt mctu t, lju, Fmax -Q· hnrtti hbm lllwunri 
wutJllubf1'1 (pppmpubpti) 4gnpl)llwu wnw4.bLwQ.nLJCi met[!, lju, Pa -u· 
tlbflbWP l)pllwl)flnLf)JWU met[!, 41.J. !PHI -Q· (P1 - FmaxJ llb6mpJWU llnl)ml[! , 
4u, ~- -o· lllf"lWljt.nnpp Q.Lnpllwu l)pllwl)pmpJwCi met[!, ljli , 1'/oq-[!' 
pwp2w1tiu 6flq.'1 (mdfl) oqmwq.nrMwG qnp6wljflgo: 

(6.104) L. (6.105) hwlJ.wuwpmllutpti w2 llwubp[! hw4_wuw
pwgCibLn4. L. LnL6bLn4. 1'/oq -fl Ci4wlllliwllp, umwgl!bi t llp Gnp 
Wf1l.11WhWJU1nLf)JnLU, np[! huwpw4_npmpjnLU t lllWLPU q.GwhwlllbL 
tubpq.blllplj llf12ngp QWf12WJflCi 6pq.f1 oq.mwq.np6nul[! ljwtu4.w6 
llbpbuwmrw4lllnpwJJ'JG wq.rbq.wmti ljwqlljlg L. Cipw w2tuwlllwupp 
LL1WJllW (j(j bj1pg · 

sf (x[ ±qqgsina) 

q=l (6. 106) 
1loq = 0,5(?,, +Fmw: - /PHl)- P1 ±Pa 

~w112'1 2n2wtlinrt met[!, hw24.'1 wnCibLml (6.99)-Q L. mbrtWUlUlnLJt.nJ'l 
q.np6wljtJg[! (£5), n11n2llbL t hbl.111..JWL Wflt.nWhWJlllnLf}JWllp. 

3,6(No -f N hw/q n~ J17 
q=1 

pl = n' J : (6. 107} 

"'Jn d=1 v(P~( I - JOO) 
1nriti hbm mwun11. wutJllubpp (pppmpubpp) ljgn1111llwu metbno 

(Fmax'), tubpq.wllf12ngp 2wpctllwu l)pllwripmf)JmGGbpQ L. qbpbLQp 
11tillWl)flnLf)JnLUUbfl[! (~; Pa) npn2qmll bu [!Ut.n P.U.Ui.tti112!l.Uljm 
pwGwCIL.bpjl [148] 

Fmax = G<p'µg, P, =Ggfcos a, Pa =Ggsina : (6.108) 

~Wf12WJpfi 6jlq.fl (mctfl) OQ.lllwq.nrMwu q.np6wljgp (1'/oq) pll.WJpfi 
wpctbpubro nrn2bLm hwllwp Ulbt.np t hw2llb1. (6.107) L. (6.108) 
lUfllllWhWJlllnLf}JnLUubp[! l. lllbrtWflflbL (6.106)-p llb2: 

{6.106), (6.107) l. (6.108) Wf1U1WhWJt.nnLf}JnLUubpmll' Nu -Q 
t£ibpq.blllp4 lif12ngjl 2wnctti!'1 Gnufluw1. hqnrmpJmGCi t, 4-itn, G -fi' 
tubpq.wllti2ngp qwuq.qw6Q, ljq., Nhwg -u· ( -bpnflll llbpbCiwJti pwunri 
opq.wuubpjl hwrinpflW4'1 qpw 6wtuUt.tnri hqnpmpJmGQ, lj'-illl, nc -fi· 
wq.pbq.wmmli ( -b11n1111 llbpbuwubpp ewuwljo. <p • -o· ljgnp~lJ.nrt 
qwCiq.lJ.w6p qbpwpwztumllQ hw2lJ.'1 wnun11. q.nr6wljpg[!, f -o· Q.Lnpllwfi 
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11hllw11rimpJWCi qnri6w4hgQ, µ -Ci' tnwCinri wCih4.Cibrih (pf'lpmriCibrih) 
4gnri11llwCi qnri6w4hgo: 

4gnri11llwCi qnri6w4gh ('loq) Ol.lltnhllwL llb6mpJmCiCibrihCi 4wribLh t 
hwuCibL wnw2hCi hbriphCi wqrintnbfuCih4w4wCi UjWhwCi2Cibrin4. 
uwhllwCi4.w6 wqribqwtnh 2wridllwCi wriwqmpJmCiCibrih lflntfrntumllnt.l: 

Uqribqwtnh 11hllw11rimpJmCiCi Wf'l'lJnLCiQ t 2wridllwCi llw4bribuh Li 
llbebCiwJh QCipwgewJhCi llwuh, hCi!Ujbu Ciwli ll2w44.nri CiJmph Li pwCinri 
oriqwCih llh2li 'lhCiwllh4w4wCi lflntuqnri6nrimpJwCi: Qutn 
3m. 4. 4hritnPWJWJh WJCi lflnlflntut.lmll t 2wridllwCi wriwqmpJwCi 
lflnlflntumllnt.l' 

Kv = K[l + L1K(V£1li - V,1 )] , (6. 109) 

nritnbrt' K -Ci llbebCiwJh tnri4.w6 11hllw11rimpJmCiCi t, 4li/ll, ~K-Ci' 
ewri2wJhCi 11hllw11rimpJWCi w!SQ, Vou -cf wriwqmpJwCi QCipwgh4 Ci2wCiw-
4mpJnLCiQ, ll/4., Vo -Ci' wriwqmpJnLCiQ, nrih hwllwri tnri4.w6 t K 
11hllw11rimpJnLCiQ, ll/4., C-Ci wutnh!SwCiwJhCi gmgh! t, 4wtu4.w6 llbebCiwJh 
tnbuw4hg: 

4wtu4.w6 w2tuwtnwCiewJhCi UjWJllwCiCibrihg, llbebCiwtnriw4tnn
f'IWJhCi wqribqwtnh tnbuw4hg Li Ciriw 4wnmg4.w6ehg wqribqwtnh 
11hllw11rimpJnLCiQ tnwripbri Ci2wCiw4mpJmCiCibri t mCibCimll [106] 

UbebCiwtnriw4tnnriwJhCi wqribqwtnCibrih w2tuwtnwCieQ qCiwhw
tnmll bCi QUln hbtnliJWL gmgwCih2Cibrih. w2tuwtnwCiewJhCi dwllwCiw4h 
6wfuubrimt, llbtnwriwtnwrimpJwllp la pbri4.w6 6wfuubrin4.: 

U2tuwtnwCiQWJhCi dwllwCiw4h 6wfuubrio (H) nrin2mll bCi hbtnliJWL 
pwCiw{llint.l. 

InfT/1 
H = i=I (6.110) 

w 
PwCiw{>L.mll (6.110) tnbriw11ribLn4. (6.92), (6.93) L. (6.96)-hg Wh 

hwllwUjwtnwutuwCi wridbeCibrio utnwgt.lbL bCi. 
tnbfuCinLnqhw4wCi wqribqwtnh hwllwri· 

(1 + r bf1 'JL n;'1 T/ 
H = i=I d/hw, (6.111) 

tn 0,36BfJVw
2

(1-p'yrh 

pbnCinri-pbnCiwpwlflnri wqribqwtnCibrih hwllwri· 

" t1 t1 L.n, T; 
HP= i=I( 'yr, dim, (6.112) 

WPc 1-p h 

lflntuw11riw4wCi wqribqwtnCibrih hwllwri· 
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(6.113) 

nritnbrt · nf -Q wqribqwtnQ UlljWUWf'l4nri i llbfuwCihqwtnnriCibrih QWCiw4Ci 

t, r/ -o· illbfuwCihqwtnnriCibrih w2tuwtnwCieh tnL.nrimpJmCiQ, d: 

Q.n("l6QCipwgh llbtnwriwtnwrinrimpJnLCiQ llhwt.lnri 4wtnwri4.w6 
w 2tuwtnwCieh 4.riw nrin24.mll t hbtnL.JWL writnwhWJlnnLpJwllp. 

n' 

LG.;n.; 
M=-'-.;=_I __ 

WTq 
(6.114) 

nritnbrt' G,-Ci wqribqwtnmll ( -brinri11 llbebCiwJh qwCiq4.w6Ci t, 4q, n( -Ci· 
wqribqwtn.mll ( -brinri11 llbebCiwCibrih ewCiw4o. Tq -Ci· qnri6nrimpJwCi 
4wtnwrillu1Ci tnlinrimpJnLCiQ, d: 

1w24.h wnCibLnt.l (6.45)-Q, (6.114)-hg oqtnwqnri64.nri 
wqribqwtnCibf'lh QWCiw4h (x) llh2ngn4. nrin24.mll t tnLlJWL qnri6nrtnLPJWCi 
lfriw llbtnwriwtnwrinrimpJnLCiQ pbri4.w6 llhwt.lnri llw4bribuh Ci4wtnllwllp. 

n' 

LG.;n.; 
M = <:'=' mlhw: 

S(K)X 
(6. 114) 

Qutn '-l.r.UnqnriJwCimh, PA.'Tlw4.Ln4.h. U.r.Uhtnrin:J>wCint.lh [129}, 
"l.:b.SntLWlllhCih. b.U.UwritnhCin4.WJh. Wf'l'lJnLCiwt.lbtnmpjWCi gmgwCih20. 
nriCi wllpnri2mpJwllp writnwgnLmll t tnbfuCih4w4wCi 4wtnwribLwqnri-
6mllQ, w2tuwtnwCieh llw4wri11w4o L. wqribqwtnCibrih. llbQbCiwCibrih 
hwllwLhriCibrih m llbebCiwtnriw4tnnriwJhCi hw4.wew4wJwCih oqtnwqnri6-
llwCi llw4wri11w4o. 4wqllmll bCi pbri4.w6 6wfuubriQ llhwt.lnri 
w2tuwtnwCieh 4.riw: 

nL2W'lf'lnLpjnLCi 'lW("l{>CibLnt.l (6.92), (6.93) L. (6.96) W("llnWhWJ-
LnnLpjmCiCibf'lh 4.riw. pbri4.w6 6wfuubriQ nrin24.mll bCi hbtnL.JWL 
pwCiw{>L.brint.l. 

tnbfuCinLnqhw4wCi wqribqwtnh hwllwri· 
C(l + Tt; ) 

Cm = 'f1 !Jf1/hw, 
0,36BfJV w2 (1- p) 

(6.116) 

pbnCinri-pbnCiwpwlflnri wqribqwtnCibrih hwllwri· 
c 

c p = ( ) !Jf1/U1, 
Wpc 1-p 

(6.117) 

lflntuw11riw4wCi wqribqwtnCibrih hwllwri· 
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C - CL fJf1 Im, 
"1 - QcVt1/1p(l-(K1 +K2 )) 

(6.118) 

nrunbrf C-u wq.11bq.wl11p 1 dwlitlw w2tuwmwupti w11dbpu t. 1111/d: 
Cw11w1111llw6 hw2llw114wJtiu libpn11titiwu huwriwlln11mpJmu t 

UlWLPU n11n2bL libpbuWUlflW4Lllnf1WJPU wq.(1bQ.WU1Ubf1'1 01..41.npliwL 4wqli[! 
u uriwug w2tuwmwu2ti nbdpliubf11J, lipwdwliwuw4 q.uwhw1.nbL uriwug 
OQ.UlWq.n11Mwu Wf111JnLCiwtlbUlmpjnLU[! libpbuWUlf1W4l11nf1WJtiu hwttw-
2w4wJWut1 1Ju11hwumri 4wnmgtlw6pmli: 

6. 7 Sumtwmp1muulif1nuJ fJw2mwlfwf1mp1wu plif1pwmlfmp1wu 
PWf10{1Wgnul!J UWf1QWJ/1U UU{WUWf11/UWU l/WJWUUlif1/1 
qnf1dmlilmtpfwup 

ru11..4bu u2llbL t w4uw114wJtiu pwdumli, q.nJmpJmu mubgnrt 
libpbuwubf1'1 hwliw4wriq.IJ, u11w 61..iwllnrimli[!, tlb11w4wuq.umli(! Li 2whw
q.nri6mli(! pnLn11nlltiu 1'1 hwuw1..4wUlwutuwumli 2m4wJti 1..4whwu2ubritiu: 
liwtu4tiu 1.nu1.nbumpJmGGb11'1 us1 hpuGw4wumu LmowrillbL bu, tiu4 
«Uq.11nu1..4wuwri4mli» hwliw4wriq.mu 41.n11m4 4ritSwmllbL bu US1 
1..4n1.nbGgtiwL hGw11wlln11mp1muub110. pwuti n11 llb11wgbL bu hpliuw4wCi 
~nu11bri'1 llbriw4wGq.Guwu 4bGmrinGwgtlw6 hwliw4Wf1Q.IJ, q.JmrttiG 
Ulbtuuti4w1nll w1..4whntlmli1J Li q.Gwq.nJwguwG hwliw4wf1q.[!: 

Q.njnLpJmG mubgnrt ublfiw4wuw2Gnrihtlw6 Q.JOLl'lWLnGU1buw4wu 
rnbtuuti4wG wGhmuwLti hGwgbL t, '1u4 ur..qwuw114liwu h'1G hwliw4w11q.O 
'1 lltitSw4ti 1t WJU llbriw4wGq.ubL 1..4whwG2llnrt liw4wri11w4ntt: nLUrnti 
4rnrm4 411tSw1.ntlbL t libpbGw1w4wO w2tuw1.nwupubfl[!, bri4wriwdq.tlbL bG 
011wGg 4WUlW(1UWG dwli[Jb1.nObf1[!, 2WUl 11b1..4pb11mu 1.nbtuuti4wJti 
pwgw[JwJmpJwO 1..4w1.ntSwnntl w1..4riwGpw111.nw11rinrtGb11u u1.nti1..4tlw6 
411tSw1.nmu bO oq.1.nwq.n116bL'1 hnrtbriti liw4b11buGbri1J: 8wtln2. WJl1 
pwgwuw4wu uprnmuGbflC! li2Ulw1..4bu qw11q.wunul bG u, pOw4wGwpwf1, 
wq11mli 11w21.nwtlwflnLPJWu pb(lQWLntlmpjwG tl11w: 

OwmuGwutirmpJmGGbfl[! gmJg bG UlWLPU, n(l pf1wtltitSw4C! 
21.nlibLm hwliw(l Gbr4w lfinLLnLU ub6 wGbLti2Gbri mubG UW(lqWJ'1U 
u1..4wuw11[JliwG [JbuLn(lnOub(l[! (UU4): UwlJwJG, pnlnf1 11b1..4pb11mu UU4 
utnbrtMwu u q.n116mGbmpjwu hwliw(l wuh11wdb21.n t LmObL Ci(lW 
6L.wlln11liwu hw(lgb(l[!, tS21.nbL libpbGw1.n11w[J1.nn11w1tiG hwtlwpw[JwJwuti 
4wqli[!, q.Jn1.11w4wu wumwG2w111.nw1111nrtub11tiu u1..4wuwri4bLnl libpbuw
Jw4wG w2tuw1.nwOpub11'1 4w1.nw11liwu owllwLub11G m dwuljb1.nGb111J, UU4 
gmgwGti2Gb(1[!, ljWLnWflbL UU4 w2tuw1.I1wupti Wfl'lJnLUQUbflti 1.nbtuuti
[Jwmu1.nbuw4wu tlbf1Lm6mpJmu, dq.1.nbL '12bgubL w2tuw1.nwGpCib11ti 
tiupuwridbp[!, pw(16(1wgubL q.JmrtwlJwG w1..4riwu2wriinw1111nrtCib11'1 Li 
uu 4-Cib(lp W(1LnWl1flnlPJWfi 2whwtlbLnntf:>JnLCi[!, pwrillriwgCibL pb(lpW
LntlnLPJnLCi[! UU4-ubf1p ljnqutig u1..4wuw11[Jtlnrt mu1.nbumpJnLuCib11mli: 
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1w2ll'1 wnCibLntl u2tlw6ub(1[!, tuu1111'1 tmpJnLCi[! u Lm6liwG 

111G1.nbuwuwpbliw1.nti4w[Jwu lin11bLwlln11uwG Ci1..4w1.nw4C! [JwJwCimli t 
qJmnw1.numbuw4wG 1.nbtuu'14wJti oq.1.nwq.nriMwG w1111JmGwtlb1.nmpJWCi 
pwrtdrwgmli[! UU4-Gbpp 6'121.n 2whwq.n116uwu uti2ngntl: 

Unw2w1111llw6 tuG11'111Cibpp m1111.mp1wllp hb1.nw2ri2ti11 hbmwqn-
111mpJmCiGbri t [Jwmwrbt r.Q..UwlltiGIJ [144] UJu 1..4wriwq.11w~mll pbrmu 
bGJ? Gpw 4w1.nw11w6 w2tuw1.nwGpGb11'1g libq hb1.nw211211n11. n11n2 GJmpbf1, 
nnnG2 tS2q.111.nbL Li 1.11bnw1GwgribL bGp ubr hwCiriw1..4b1.I1mpJwG 
1.4wJliwGGb11'1 hwuwri: 

SG1.nbuwuwpbuw1.np[Jw[JwG lin11bLCi 1JCi11q.11[Jmu t up pwGti 
1.4wpwlib1.npb11'1 q.muwp, nrnGgpg JnLflWQWCi1JnLflC! 11ti1.nw114lln11. w111.nw
ri11wlJwCi hwuw[Jwpq.'1 1..4w11wub1.n11bfl[! Lt 1.nG1.nbuw[JwG gmgwG'12Cibp[! 
4wr..qmli t WJG1..4bu, n111..4buqp GpwGg lfintuw11w116 4w1..4G wp1.nwgnL'1 WJl1 
hwliw4wriq.'1 q.n116mGbmpJWCi pnLnfl wnwCidCiwhwl.IlljmpJmGGbfl[!: 
lfn11bL1J pw11.[Jwgw6 t G1..4w1.nw4WJ'1Ci ~mCi[Jg!iwJpg, npG Wfll.IlWgnLmli t 
or..q1.npliwtwgGn11. 1..4wnwub1.n11b11'1 Ljw1..4Ci w111.nw1111mpJwG 1.nCi1.nbuw[JwG 
w1111JmGwtlb1.nmpJWG gmgwGti2Gb11'1 hbUl, Li WJ'l ljw1..4p uwhllwGwJtiG 
UIWJliW GCib11'1g: 

U1u1.nbq [Jw11unp G2wCiw[JmpJmG mGti 01..4UlpliwLwgliwG 1wlfiw
Cill2'1 n11n2mu[!, n11nll Li 1..4wJuwGwlln11tlmli t tuG1111'1 1111tlw6p[!: Q.(lbpb 
P"L"fl UlG1.nbuwuwpbliwUlti[Jw[JwCi un11bLGb11nul [131, 132, 162 /., WJJU} 
n111..4bu q.GwhwUlnl'J. 1.nCi1.nbuwljwCi gmgwGti2 hwCi11puwGnul t 2whmJp(!: 
nwmp, 01..4UlpUWLWgllwG 1wlfiwGti2Gbp[! 1..4blllp t wnwtlbLWL.4bU 
hwliw1..4wUlwutuwCibG 2whmpwpbpmpJWO[! u 1..4b1.np t uUlgCibL WJG 
UIWflWUbUl(lb(l[!, n11nG2 hw2llti bG wnGmu WfllnWl1(1W[JWCi pnlnfl 
owtuubp[!: 

CwhmJPIJ tiwtutlw6 t u1.nwgtlw6 upl:i112'1 [Jwu 4w1.nw11tlw6 
w2tuwUlWUQP q.Cipg Lt tiGeGwpdbppg: UJU WflLnWhWJUltlmli t hbUluJWL 
111w11q pwGwlluntl. 

(6.119) 

np1.nbn. Y -[! u2w[JwpnLJUP 1..4n1.nbCigpWL pbppwrntlmpjmuu t. bpp 
lJtiriwnmll bu Gpw u2w[JmpJWCi u pbppwhwtlwpti 1JG11mutlw6 
1.nbtu~nLnq.pwu, g/hw, nu-[!· u2w[JwpnLJu'1 qpwqbgpw6 uwljbpbu(!, hw , 
U11 -£! Q.Jm11.w1.nG1.nbuw4wu upbpeti uti2tiu q.pu[!, 1111/g, c - u utiwlln11 
llpbppti uti2tiu tiueuwndbp[!. 1111/g: 

'lpwuw[Jwu li'12ngubpp Li 1.nbtuutilJwJti ump 1..4w[Jwuti 1..4wJliwG
Gb11mu Gbp4WJnLUU ubp hwGpw1..4b1.nmpjwG Q.JnLl'J.WLnOLnbuwljwu 
wp1.nw1111mpJWu llrw pwgwuw4wu wq11bgmpJmu bu pnri.Cimli hbrnuJWL 
hMuw[Jwu q.nronGGbn[! . 

1) hnri.tiG 1.nptlnri. 1..4WflWflLnWUJnLpbptJ 1.nbuw[JGbpp u pwGw[JGbpp 
UfW[JWU(!, 
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2) qJmrtwmGmbuwl.jwG ll2wl.jwpmJubpfl llzwl.jllwG lllbtuGnLnqflw
Gbpfl UjwpqbgmllQ LL qnp6n11.mpJmGGbpfl l.jptSwtnmllQ, 

3) qJm11.wtnGmbuwl.jwG llzwl.jwpnLJubpfl gwG2fl llwl.jbpbuGbpfl 
l.jptSwmmllQ, 

4) qJnL'1Wl11Cilllbuwl.jwG w2tuwtnwG2Gbpfl l.jWUlWflllWG ctwlll.jblll-
(jbpfl ~q~qmllQ, 

5) ctwtlwGwl.jflG nnnqllwG 2rfl pwgwl.jWJnLPJnLCiQ, 
6) hnriwl.jmpnGGbpfl l.jlllJ1llll{W6nLpjmGQ LL 4'1npp !W4'1Ub(1Q, 
7) hnriwmwpw6mpJmGlibpfl nbLflb~wJflCi UjWJllwGlib(lQ LL WJl G: 
Unw2flli, bpl.jpnpl), !"flfl"fl'l, hf1Ciqbpn1111 qnp6nliGbpli f12bgGmll bu 

pb112wml{mpimuo· Y. bprnr110· nu-o: 
Unw2/1G hflliq qnp6nGlibflQ mGmbuwl.jwCi pGmJp/1 bCi, flul.j l[bp2flG 

bpl.jmu1f l.jwqtlwl.jbf1UjW4wG: 
1n11.w4umplibflfl l.jlllflllll(w6mpJmliCi m 4'1n211 !W4'1ubpG wnw2wgbL 

bu hnrtfl ub4'1wl.jwliwzCin11hnulflg hbmn LL ll/lmmllCibr l.jwCi 
l.jnnUjbpwgflwJfl OflbCiQfl hwulllwmmtlflg hbmn 4'1n211 hnriwl.jmnpCibpQ 
tlflwgGbL. llbflbuwhwrtlwr 11wr~libL: 

1nriwl.jmnJ1Gbfl/1 nbL/lb~WJflCi UjWJllwCiCibflQ hwtSwtu tuwliqwpmll 
bu qJnLrtWtnGtnbuw4wG mbtuCifll.jwJfl um.[npwl.jwli w2tuwmwG2/1Ci, 
mumfl, Ujbm2 t llmw6bL LL GtlwG hn11wmwf1w62Gbpmll h/lliCibL lizwl.jm
PJWG Gl.[wqwqmjG libQbCiwjwgl{w6 wztuWlllWUQUbfl UjWhwG2nrt lizwl.jw
pnLJUbfl, hwml.jwUjbu pwqtlwliJW tuntnwpmJUbfl/1 l.jbpwhwCi11wl.jGbf1: 
!b/lGwCiuwl.jwCi llf12ngGb11fl hGwpwl.[npmpiwG l)bUjQmtl l.jw(lbLfl t ~bne 
pbflbL LL WJI) hnrtWU1WflW6mpjmGCibpnul oqtnwqn116bL LbnGwj/lG 
bf14JlWQnf16mpJWG lllf1W4tnnf1Gbp LL qJmrtwtnCimbuwl.jwG libQbCiwGbp: 

t>11n2. Gbfll.jWJmliu lib(l hwGpwuibmmpJmGmli QJnLll.WUlGmb
uwl.jwG tlpbpQ wpmw11pnrw hwpl.jw11pwpwp t qCimli UlbtuGnLnqflwGbpfl 
UjWpqbgtlwGQ, w2tuwlllwCi2Gbfl/1 ~q~qUWUQ, npUjbUq/1, llfl l.jnrili/lg, 
4'1n2pwgG/1 f1Ci2GwpdbJ2Q, tlJnlU l.jn11.tlflg· 4f16WU1/1 qJnLll.WUlGtnbuwl.jwCi 
tlbQbCiwGbflQ, GpwCig flGtnbCiu/14. llw2l{w6,pQ, hmuwLflnLpJWCi 
gmgwCiflzCibp/1 /12bgmtlo: OLUmfl, VS4-Cibf1Ci /lpbGg qn(16mCibmpJwCi 
dwllwGw4 UjblllQ t hwzl.[fl wnGbfi WJ'l hflllCiwl.jwCi qnp6nGGbflQ LL 
CiUjwmnbG w2tuwlllwCi2Gbp/1 flCi,pCiwfldb,pfl f12bgllwCiG wnwGg 
pwgwuw4wG hbmLLwCiQGbp/1, LJ1WgCibG QJnL'1WPlllWl)(1011.Cibpfl 
lib2bGwGbflfl UjWl.jWUQ, flU!UjbU GwLL 4/1J1Wnb(j QJnL'1WlJ1Ulllbuwl.jwG 
w2tuwmwG2Gbflfl wnw2w11bll UlbtuGnLnQ/lwGbf1: 

1w24./1 wnGbLn4. pb(1J2Wllll,[nLpJWU /12bgliwG l.[pw wq11n11 
qnp6nGGbflQ, lizwl.jwpmJubpfl 4'1wmnwgfl pbp,pwml.[mpJnLCiQ 4Lf1Cifl. 

Y1n =Y-LlY1-LlY2 -LlY4 -LlY5 , (6.120) 

nptnbrt' LlY1.LlY2.LlY4,LlY5 -Q hwtlWUjWlllWUtuwCiwpwr pbp,pWLill{nL
PJWU f12bgmllCibpG bu l{bflQ Cizl.[w6 pwgwuwl.jwG qn(16nCiCibfl/1 
wql)bgmpJWCi hblilLLwCi,pnl.[: 
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tppnp11 qnp6nGf1 Cib(1qnp6mp1wG l)bUjQnLtl 4rtSwlill.[mtl t m4.JwL 
Llzwl.jwpnLJufl gwGe/11.lwl.jbflbuQ· 

n 111J1 = n 11 -Lln3 : (6.121) 

UJuuiflunl.[, qJm11.wmCitnbuwl.jwG lizwl.jwpnLJu/1 pbflQfl /lCieCi
wrctbQQ j-bpnfll) LilCililbumpJnLGmll 4L/1Ci/1. 

C 1n = CJ(n-m)I +C1 : (6. 122) 

npmbri· n -Q wlipn112 wztuwlilWUJ2fl 6wlJ.wLCi t, m -o· l.jwmwpl.[w6 
wztuwmwCi,pQ: . 

1wzl.[fl wnGbLn4. (6.119) WfllilWhWJUlnLPJnLUQ, J -bpnfl'l qJm11.
WJ1UlWl)J1nrt/1 zwhnLJPQ UU'-i-fl tlwuCiwl.jgmpJWllp QJnL'1WU1Cililbuwl.jwG 
Llzwl.jwpmJuti WfllilWl)J1nLPJWCi 'lhlllJ2mll umwgl.[mtl t. 

nj =(Yi -LlYfj -LlY2j -LlY4i -LlYsj Xnuj -Lln3j "µ,; -Cjn: (6. 123) 

UJU l)bUjQnLll UU'-i-/1 qnp6mCibmp1mCiQ Ujblll,p t m11114.w6 LflCifl 
tlflCinLu CizwGnl.[ llb6mp1mCiCibflfl 41nepwgliwGQ: 

qJnL'1WfllllWl)flnrtCib(1/1 «K» qnlilmli UUjWUWflltbLnL l)bUj,pmli 
wnw2wf144.mll t UU'-i-/1 qnp6mGbmpJWCi OUjlil/ltlwLwgtlwCi hbLnLLJWL 
Gt.4WLilwl.jw1f1G ~mCil.jgflwG, QULil wnwl.[bLwqnLJCi !W4lwCi/lz/1. 

n =max f,[(Yi -LlY1j -Ll y 2) -Ll y4j -LlYsj Xnuj -Lln3j "µ,; -Cjn]: (6. 124) 
J=I 

84.JwL 11bui2mll 'lfllilwpl.jl.[bg tlbl.j qJmrtwlilCililbuwl.jwCi llzwl.jw
pmJu/1 WJ1LnWl)J1nLPJnLCiQ: Uwl.jwJCi ULilwgl.[w6 ~mCil.jgflwCi (6.124) 
mCi/llf.bflUWL t LL WJCi l.jWflbL/1 t OQLilWqn(16bL gwCil.jwgw6 tlzwl.jwpmJUfl 
WJ1LilWl)J1nLpjWCi hwtlw('l: 

'-l.bf1LnL6bLn4. 2WJ1Wl)fll{W6Q LtwrbL/1 t hwGqbL hblilLLJWL bq('lwl.jw
gnLpjmCiCibpfl' 11wzlilwl.[wpmpiwCi pbfl.PWLill.[mpJWU pwpaJlwgtlwCi LL 
flG,pGwpdbQ/1 f12bgllwCi h/lliGwl.jwG mrtrtnLPJnLGCibflCi bCi. 

- QJnL'1WLilGtnbuwl.jwCi tlzwl.jwpnqubflfl llzwl.jmpJwCi LilbtuCinLn
qflwl.jwG qn(16QCipwg/1 l'}W2UlWJ/1G qnp6n11.mpJmCiCibp/1 h/ltlGwl.jwCi 
hwliwLflflfl l.jwtnwpnurn wnw2w11bli LilbtuCinLnqpwCibflfl uiwhwCi2Cibpf1Ci 
hwllwuiwmwutuwG OUjlil/lUWL ctwlll.jbmCibflmli, 

- qJm11.wmGUlbuw4wCi tlzwl.jwpnLJubp/1 wpmw11pmpJwCi qnp6(}fi
pwgmll ulilgCibL Ciwtu4/1Gmll gwCi,pw2J12wGwnmp1mCiflg l)nLJlU bl.jw6 
Lflwgmgfl! llwl.jbpbuubflD: 

6.8. 8wuew2µ2wuwnmp1muul:if1/1 fJWZU?lifl/11w1/wtµ/1 
OU/lf1/1tlwf wgm tl!J 

Vw(1qWJ/1Ci Ut.4WUWf14llwCi l.jw1wGCibfl/1, ~bpllbflWJflfi LL ll/12~bplib
J1WJflG llb2bGWLilf1Wl.jlilnJlWJflG UjWJ1l.jbp/1 W('ll)JnLCiwl.[blll qnp6mCibmpjWCi 
hwllwfl 4wpLLnJ1 t npnzbL gwGewzp2wGwnmpJmCiCibflfl l)Wzlilbflfl 
01.4ll1/ltlwL !W4'1ubp(}: 
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K. - Twli WU __ _ 

T ' 
(6.126) 

(6.130) 
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n(1Ulb1f S -[! uiCiuibumpJmCinul ui4JWL u2w4w1:rnLJUP gwCiE'1 [!Ci11hwCim(1 
~w4b(lbUCi t, hw, F -[!· LnLUWL llzw4wpmJLIP gwCif!p llW2U1P ll'12'1G ~wlfl[!, 
MIUJ ' r . '1w2uijlg-11w2ui wCigllwCi ll'12'1Ci hbnwtln(lnLpjnLG[! gwCif!W2(12W-
(iwnmpJWCi uwhllwCiCib(lmll llnLnwlln11w1.4bu w11uiwhwJuillmll t 
gUJCif!W2(12WCiwnmpjnLCimll llW2U1P ll'12'1G ~wlflujlg hbLnl..JWL 

~nLCi4gjlwJnll [152}. (6. 131) 

(6. 132) 

(6.133) 

th= 1111 +tl' (6.134) 
n('lUltHl 1

111 
l.. fl - Ci hwllw1.4wU1WUtuwCiwpw(1' LnbtuCip4w4wCi u1.4w

UW(14UWU tuupjlG nu1t..n11uwG Gwtuw1.4wU1(1WUU1bLnL t.. uibtuGti4w4wG 
oq.CimpJWCi llbf!bCiwCi 11bl4'1 tuwlflwCillw6 wq.(lbq.wui[! 2w11ctllbLnL l.. hbLn 
qwnCiWLnL ctwuwCiw4Cib(1Ci bCi, ct: 

(6. 135) 

(6.136) 

(6.137) 
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CGqnLGbLnt.I. V 0 = v ,_,U1 = 12ftt1/d, tut = 1,2d, tin =0,4 d, n = 3, Th= ?d L. 
(6.132) t... (6.137)-[! mbrtWl'lflbLn4. (6.125)-p llb2. 4.bfl2Gw4wGw1..4bu 
umwg4_mu t. 

K = (0 047F0 ·2 +12f§.__1)_!_ + 0 0036F0 ·5 + 0 17 · /6. 1381 ~' ' \F T ' ' . I' / 

s t... T- ti l.jnGl.jflbm GzwGwl.jmpJmGGbflp qb1..4f!mll umwg4_mu t ub4 
ljlmj1ntuw4wGn4. ~nLG4gtiw' K = rp(F), OflQ gmjg t UlWLPU, Ofl qwz111ti 
llp2pG !Wlj'lUp uh6wguwG[! qmqwhhn hbflpWl.jlntup ctwuwGw4p 
4nflmuuiGbpp q.n[l6w4pg(! (K) l.jlnf!flwGmu t: CG11.mGbLn4.. Ofl mll.JWL 
QWUf!W2fl2WGwnmpJWG pnlnfl qJmrtwmGmbuw4wG uzw4wpnLJUhflG 
mGhG qwzmwJpG m mbtuGnLnqpw4wG qn[l6nrtmpJmGGhfl T, 
wq.[ln111btuGti4w4wG ctwll4bmGhpn4. 4wmwf1hLm t... GriwGg 4r4GnrimpJwG 
K; q.n116w4gn4. t... llpwctwuwGw4 [!GqmGbLn4. Gwt..., nri JnLJ1Wf!WGLJnLfl i 
q.n[l6nrtnLPJWU Ll.flW wztuwuimu t W; WflU1Wflflnrtwl.jwGmpJWUj'.! (hw/ct) i 
Wq.[lbqwm I... Wq[lbqwmp tGb[lq.bmp4w4wG up2ng(! tmwLnGWJpG 
U1flWl.jll1n[lp 4.b[lw6UwG qn[l6W4pg[!' 3,: Um 11bl4f!nLU libf!bGWJW4wG 
wztuwmwGJ?p 6w4.wLG [!Ull1 i-b[lnfll'l uibtuGnlnq.pw4wG q.n116nrtmpJwG 
4wqumu t. 

3K 
M; = -' -1 ftn.hwlhw: (6. 139) 

w, 
8wGf!W2fl2WGwnmpJWG 11wzuip up2pG !Wl.jlup 01..4uipliWL GzwGw-

4mpJmG(! Ofln24_nLU t hbU1liJWL W(1111WhWJU1nLpjmGpg. 

F = ~ F;M; 
OU/ L,. m ' (6.140) 

i=IIM, 
i=l 

OflU1hrt' 0 -G qwzmti uti2tiG !Wl.jluG t mhtuGnLnq.pw4wG qn[l6nrtnLf'JWG 
hWUWfl, Gpw 4WU1WflnLU[! T; ctwli4buimu, U1Ll.JWL q.JmrtwuiGuihuwl.jwG 
Lizw4wpnLJUp uzw4mpjwG Si Liw4bflbUp Ll.flW: 

Ph114.w6 pwGwlil.ibfl[! hGwflwLl.nflnLpJmG bG U1WLPU Ubf!bGWJWQ-
4_w6 wztuwmwGf!Gbflp [!Gpwgf!mli, nflnzbt gwGf!w2112wGwnmpJmGGbflp 
11w2uibflp 01..4111pliwL !Wl.jlubfl[! t... l.jlnf!flWglihL hbflpwl.jlntuw1tiG ctwuw
Gw4ti !UILWliw4.nfl4.w6 4nflmumGbflp qn[l6w4pg[!: 

6. 9. Ubpbuwmpwftmnpw1f1u wqpbqwmubp/1 zwpdtlwu 
bqwuwftubp/1 tlnqb1wt/npmtllJ 

ullwGwmp1..4 tuGqpflGbflp tm6nuln4. qpwrt4.bL bG zwui hhuiwqn
mnrtGbfl [106, 148, 178 l.i mpflzubp] UJu 1..4W[lWq[lw~mll pbfl4.nul bG 
rwwGg wlil.jlnl.jl L. 6zq.riui4.w6 Wfl'lJnLGf!Gbr[!: 
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SllJWL qnp6p hwliwp' nwli ""nw2 =__£, 
Bwq 

pu4 UlllJWL UlbrtWliWUp hwliwri· nwlilfl ~ nw
2 

= Clfl , 
Bwq 

npUlbrt' G -Ci qnp6p LWJCimpJmCiCi t, Li, Bwq -Ci wqpbqwlllp w2tuwlllUJCi
J;?WJpCi [!Ci1Nl14liwG LWJlimpJmG[!, Li: 

UGqnp6wpwp [!GpwgpGbpp qmliwpwJpG bp4wpmpJmGr:f 
, LLwlitl = Lwlitlz + Lwlitlt , (6. 143) 

n~Ulbrt Lwliu[G hpliGw4wG 2112Wl)wpC'.lp lili2hG bp4wpmpJmGG t, Li, LwM,
G wwgmgti! wGqnp6wpwp [!Gpwgpp liti2tiG bp4wpmpJmG[!, Li: 

UGhwGqmJQ qnp6wJpG 2w11dmliGbpp dwliwGw4 wGqnp6w11w11 
[!GpwgpGbp~ hpliGw4wG bp4wrimpJmG[! (2112w11wpC'.lbpmli) npnzt.lmli t 
hbUlL.JUJL pwGwC'.lL.nt.l. 

Lwli2 = l,J4p22 +x + 2e, (6.144) 

npmbrt • Pu - Ci wqpbqwmti 2112w11w11C'.lti zwnwt.ltirtG t, Li, e -Ci' wqpb
qUJUl[! 2112w11w11C'.lti qnmp l)mpu qwLm brnwmbrtli bp4wrimpJnLG[!, Li, 

3 3 
Xmax = 4C-Bwq' Xmin = 4C + Bwq: (6.145) 

CG11mlibLnt.l. np x -(! ipmJmtut.lmli t q6wJpG oppGwiwipmpJwlip, 

Ult.lJWL !)bump hwliwp 4wribL!i t q[lbL • X = xmax + xmin = o 5C mumh' 
2 ' ' I' 

Lwlitf =J,14p22 +0,5C+2e: (6.146) 

UJu1.4punt.1.. qnp6wJpG 2wpdliwG dwliwGw4 wztuwmwGpWJpG 
[!GpwgpGbpp qnp6w4pgn umwgt.lmli t. 

L 
rp = w2 . 

q LL B . (6. 147) 
Lw2 +l,14p22 +0,5C+2e+ wlit wq 

c 
~wGqmgwJpG qnCiwJpG brtwGw4nt.l zwpdliwG dwliwGw4· 

L 
rph = w

2 
• /6. 1481 

8 2 "L B . I' I 
Lw2+1,14p22+0,5C+2e+ P22 +~ wli1 wq 

c G 
UwpnpwC'.lL. 2w11dliwG dwliwGw4' L 6 = 6p + 2e L. 

w '2 22 ' 

(6.149) 

ewJtiG [!GpwgpGbpp oqmwqnpMwG wnwt.lbLwqmJG qnp6w4gli 
UjWJliwGpg: 

UGqnp6w11w11 [!GpwgpGbpp qmliW[lWJpG bp4wpmpjnLU[! UlllJWL 
111brtwliwumli (Swulfl) li11bGpg Gbp4WJWgGmli t wGqnp6wpwp [!Gpwgp
(jbpp qmliwpwJpG bp4wpmpJWli hwpwpbpmpJnLU(l qnp6bpp ewGw4pG' 

LLwliGlfllif/. 
swlilfl = c . (6. 150) 

Jl 

~wGqmgwJpG zwpctliwG brtwGw4ti 11b1.4emli wGqnp6wpwp 
[!GpwgeGbpp qmliwpwJtiG bp4wpmpJnLG[! mllJwL lllbrtwliwumli 
nrinzt.lmli t. 

[ 
Bp~ '°' Bwq l Glfllil/ . Swlilfl= 0,5C+l,14p22 +2e+--+~Lwli/-- --. (6.151) 

G G Bwq 

G -ti teumribliwL wpdb{?[! nrinzbLm hwliwp (6.147-6.151) wpmw
hwJuimpJmGGbp[! tulipwt.lnribLnt.l m 11h:\JbpbGgbLnt.l [!UUl G{l L. 

hwt.lwuwpbgGbLnt.l 0-p· dSwli = 0, uUlwgt.lmli t. 
dC 

G0U/ = ~16p~ +2Bwq LLwlii : (6. 152) 

qnp6Gw4wGnpbG' 2L Lwlii = K,; Lwli, 

npmbrf K,; -[! hwlibliwmw4wGmpJWG qnp6w4tig t, np[! 4wtut.lw6 t 
2w11dliwCi brtwGw4pg: 

UJI) l)b1.4pmli qnp6wjpG zwpdliwCi brtwCiw4p hwliwp qnp6p 
01.4mpliWL LWJGmpjmli[!' 

G0 U/ = ~16p~ + K,;Bwqlw2 : (6.153) 

K,; -ti qnp6Gw4wG wpdbeGbp[! zwpdliwG pnLn11 brtwGw4Gbpp 
hwliwp lllwppbp bG L. qpw4wGmpJmGmli m11t.lw6 bG: 

G112wGwC'.lL. brtwGw4nt.l hmGC'.l, pbpewhwt.lwe 4wmwribLtiu. qnp6p 
01.4mpliWL LWJUnLPJnLU[! nrinzt.lmli t hbLnL.JWL pwGwC'.lL.nt.l. 

G = (!_ _ !_)L: (6. 154) 
OU/ 5 8 

Pb11t.lw6 pwGwC'.lL.bpnt.l qnp6p 01.4mpliwL LWJCinLPJWG umwgt.lw6 
wpdb{?(! pwctwGbLnt.l [!Gl)qp4liwCi LWJGmpJWCi t.lriw, uLnwgt.lmli t 
w2tuwmwGewJpG [!GpwgeGbpp ppt.l[!' nwz , npG wlipnrt2wgGbLnt.l lipGiL. 
linlilwt.lnri qnLJq ppt.l[! · nq , Cizqrimt.lmli t qnp6p OL4LntiliwL LWJGmpJmG[! · 
Co"'= nq Bwq, np1.4buqp ilizw4t.lw6 UlWpw6mpJmCi !liCiw: 

GwpdliwG brtwGw4p [!GLnpmli[! 4wlllwpmli bG, bLGbLnt.l wqpn
LnbtuGti4w4wG 1.4whwG2Gbppg: tpb WJI) 1.4wJliWGGb11[! pmJLWLnpmli bG 
4~riwnbL zwpdliwCi Lnwppbp brtwCiw4Gbp, w1.4w wCihpwdbzm t [!ULn[lbL 
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w1G. n11ti 11bumnul w2tuwlllwGew1tiG oupwgeGb11ti oqmwqnp6Uwu 
q.n116w4tigG mGti tlb6 w11ctbQ (rp) 

OrtiGwl.j, ttwrti ctwuwuwl.j, brp oum wq.rnmbtuGtiwtiwl.jwCi 
ll.IWJUUJCiCibpti 4ti11wnqmu bG hwGq.mgwJtiG Lt wGhwGqmgw1tiG 2w11ctuwG 
brtwGwl.jGbro. hwubuwmbtn4 rp -ti wrctbQCibJl[!, umwgqmu t. nr GnLJG 
WqJlbq.wmti 'lbUjpmu l.jWJllS q.n116b11mu rp -Ci ub6 t Ulllwgqmu wGhwG
qnljg 2wpctuwG 11bu.mmu, tiu4 bp4wp qnp6b11nur hwGqmgw1tiG: Un 
hwqwuwp UjWJUwGGbpmu 'P -G ub6 t UU1wgqmu 4w11ti tinuptiuwgqw6 
brtwCiw4ti 11bummu· wGhwGqnLJg 2wpctnulGbpfl ctwuwCiwl.j, tiuti 
hwGq.mgw1tiG 2wpctuwG ctwuwGw4 'P -G ub6 t UU1Wgqmu hw2n1111wpw11 
qn116wtlw11-Lwriw11wl.jwqw11 2w11ctuwG bl'l.wCiw4ti 11bU1Qmll: 

6. 10. Lt;nuw;ftu utw1t1wuubf1/1 wqfJbgmp;mulJ 
tJbebuwmpwf/1.11nµw;/1u wqµbqwmubµft zwhwqnµowf/wu 
UjWf1WUbU7{1bf1/1 l/f1W 

Uqq.wpGW4lntf}JWG w!So UjwhwG2mu [!LI'llWJGbt u2wl.JbLti hnrtwJtiG 
uwl!bpbuGbJlCi ti hw2ti4 QW(lQW(lmn, plflw4WL4W6, pbQ, 4UlflWUlqw6, 
tunri11mpnri11. 6n4ti llw4bril.tmJptig pw(l<'lfl Lt WJL pGmJpti LWU2bflti 4riw 
Q.U1Ci4nl'l UlW(lw6mpJmGCibrip: 

=!nrtWU1Wflw6mpJmGGbriti nbLPb~f1 wGpwribuUjWUU1 wq11bgm
PJmGo qiml'l.wmGUlbuwl.jwG wqribqwlJlubpti w2tuwlilwGep 4.riw 
llbrtuwgubLm CiUjwUlw4n4 qf1lilwhblllwqnlllw4wG wztuwmwGQGbri bu 
4wLnwp4bL twu2briti u2wtimp1wG wnw2w11bu UlbtuGnLnqf1wGbpf1 m 
nwgf1nGWL UbQbGWUlflW4UlOflWJ'1G wqrbq.wUlubriti [!CiUl(lnlpJWG Lt 
2whwq.nr6mu[! 6'12lll 4wqllw4brill.lbLm nLf'll'l.nLPJWup: 

UJll hpuGwtuu11ti11Gbpp tm6UwG hwuwp LnLfl2 qpU1whbUlw
qnmw4wG wztuwlllWCiQCibp bu 4WU1W(lbL G.U.qritiqnpjWU[! [46}, 
ll.ll. '14.wttiu [48}. ~.U.llJWUUlW<'lb(j [172}, llJ.U.llJWlWU1J1JWG[! [175, 176}, 
P.U.tuntuLntl[! [177]. 4.'l.4wriwtuwGJWG[! [6}, G.3w.4bribubLf1<'lbG [75}. 
4..4..UwtuwL11flwGf1G [103}, ll.U.UwtuwpnpLp<'lbG [104}. 0.4.. U24PL'lW<".lbG 
[121}. q.U.4.WCiJWCi[!, =!.4..4.b'lbUJWUjflU[! Lt WJLOQ: 

=iw24f1 wnGbLn4 4wlllwp4w6 w2tuwlllWUQCibpf1 Wfl'lJnLUQCibpo, 
Gbppl.tmu pbpqmu bG Gbpl!WJPU UjWhwCi2GbppG qbpwpbpnri Gjmpbp, 
nrnGQ wCihpwctb2Ul bG UlGUlbuwqwpuwG Gbp4w lflmLmll ubebuw
U1pw4mnriw1flG wqpbqwmubrif1 1Sp2U1 oGmrimpJwu Lt w11111mGwqbm 
2whwqnrMwu hwllwr: 

=iwjtnCip t, nfl Ubj;!bCiUJUl(lWl.jUlnJlWJf1Ci wq11bqwmCibpf1 hbrpwl.j"m
tuwJtiG WJllllW'lJ1nriwtiwGmp1mG[! npnzqmu t hbUll.tJWL pwuw<'ll.tnq. 

Wh =0,36bl/nflVtn~wThr hw/hf;µp, (6.155) 

n(llllbrt' bit -Ci <tJOLl'l.WlllCimbuwtiwu ubQbGwJ'1 4wnmgqw6QwJpG ou11-
q.ritiuwG LWJCintpjmGu t, u, n -[!· wqribqWUlnLU qjnLl'}WlllGUlbuwtiwG 
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ubpbCiwGbpf1 QWGW4[!. fJ -Ci' qJnLrtWl.IlCitnbuwtiwG llbpbGw1f1 l.jwnmg
Ll.W6QWJf1G oG11qp4liwG LWJCiOLpJWG oqmwqnp6UwG qnp6wl.jflg[!, VUI -Ci' 
wqpbqwlllf1 Ulbuwl.jwG wpwqmpJmGo. li/q, ~w -Ci· wq.ribqwmf1 mbuwtiwu 
wpwqmpJWG oqmwqnp6UwG qnri6w4flg[!, Th -G· hbppwlflntuf1 ml.tnrim
pJmGo. ct. 'h -Ci· hbppwlflntuti ctwllwliw4ti oqmwqnrMwli qnp6wl.jpg[!: 

PwGw<".ll.tf1 (6.155) lib2 lltnCinl'l. lJ.lWrwllbtnpbJlf19 wqrbq.wLnf1 
wpU1W'lJ1nriwtiwGmp1wG 4.rw twtiwG wq11bgmpJmG mGfl wqrbq.wmti 
hbppwt.flntuti ctwliwGw4ti oqUlwqnrouwG qnr6w4f1go. n110 n11n24.mll t 
hbtnl.tJWL pwGw<'ll.tnq. 

T = I , 
rp - +0,36Ktnbl/nfJV w2 g 

(6.156) 

npmbrt' rp -Ci wqrbqwlllf1 w2tuwtnwGew1f1G [!GpwgQGbrti qnr6w4tigG t, 
Vw, = Vwli 11blJ.lQmli' rp = Twq. Twq -[!· wqrbqwmfl oqmwq.np61lwG 
dwuwGwti[!. 

Llwz 
rp---=::..._:.~-

- Llw2 + Llwli' 
(6. 157) 

Vw, -o· wqpbqwlllp w2tuwtnwGew1f1G wpwqmpJmGo, tlll/, Vwli -[!· 

wq.pbqwlllf1 wGqnp6wpwp oGpwgpti wpwqmpJOLU[!, ll/q, Kui -Ci 
wqrbqwmti tnbtuGnLnqtiwtiwG ll.lWJ1wllbmp t. np[! hw24ti t wnGmu 
wqpbqwmti ll.lWJ1WlJ.lnLJ1'lGbpo LnbtufinLnqflwtiwG UlJ.lwuwptimuGbpp 
dwliwGw4. ct/4q., g -Ii lJ.lWpwubmp t. np[! pGmpwqpmu t w2tuwtnwGpfl 
wqpntnbtuGf14w4wG lJ.lWJllwGGbp[!, 4qlhw, lo -Ci' hbppwlflntuf1 ctwliw
Gw4ti wrLnwgf14LwJpG 6wtuumllGbrti q.mllwpw1flG qnr6w4flgo: 

UbebGWUlJlW41.IlnJ1WJtiG wq.pbqwmGbpfl W('lU1W'lJ1"rtW4wGmpJWG 
4.r1w wq11mll bG Gwl.t wplllWf?flG qnr6nGGbp[!' tnbl'l.wCipt'l pwp<'lpmpJOLG[! 
6n4.ti liw4bpl.tmJppg, pbempJmGo, hnl'l.wtimnpGbpfl lwlflubp[! Lt WJLG. 
npnGQ pGnrm2 bG libp hwCi(lWlJ.lbU1nlpjWG lJ.lWJUWGGbpflG, pwjg pbpqw6 
pwGw<'ll.tbrnul (6.155) Lt (6.157) hw24.'1 lbu wnG4w6: 

=!bLnwqnlllmp1mGGbp[! gmJQ bG mtlbL. np uzqw6 qnp6nGGbp[! 
qqWLf'lnpbG wq11mli bG ubpbGwmpwtimnpwjflG wqpbqwUlGbpfl WflU1W
'lf1nl'l.W4wGmpJWG 4.pw: Owmfl, ulllnfll.t pbrtlmll t G24w6 qnri6nGGbrfl 
wq11bgmp1wG lWlflC! wqrbqwmti 2whwqn116wtiwG gmgwGf12Gbpti 4.rw 

[72] 

6. 10. 1. Sbrzwue/1 pwµdµmp1wu wq,,t;gmp;mutJ t1bebuwmpwf/
mnpw1f1u wqµbqwmubµft Wf11.11Wf'/f1nrzwf/wump;wu l/f1W 

Srw4LnnflwJtiG Lt w4.Lnnllnpf1LWJPG 2wrcttilGbpfl hqnflnL!}JOLG[! 
lllbl'l.WCif?fl pwp<'lpmpJmGtig tiwtu4.w6 litlwqmll t, npCi WfllllWhWJmtlnLll t 
hbtnl.tJWL tllll.1Pfll'l4 pwGw<'ll.tnq [75, 103, 104}. 
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_ NliHalf 
N Wf1 - N Ii - 104 ll'itn, (6. 158) 

~~~;~· ~b'" LC! Ul~w~nriwJpCi 2wrictfl!P wrirlJmCiwlj_bm hqnrimpJmuCi t 
w fl mJP1•Q pwriOrimpJwu 4.riw. l/t.ftn Nr; -n· mriw4mnriw flu 

i~fl~~!P CinllpCiwL Wfl~Jmuwlj_bm hqn(lmpJmu[!, ~Y.m , alt -u· hqn(lnLPJ~u 
fl 11 qn(16w4pg[! 4wtu4.w6 l.llbl'l.WLif!P pw(l<".l(lmpJmupg· u 

qn(16w4gp lflmflntumpJWCi OflPLIW!Wl.fimpjmu[) pbf1Lj_W6 t u4. 6.1-mu: Jll 

~~r-----=~~-.~~,----~--.-~~..--~-

0,9 r---jr--~-.......::;;:::--+---+----+----_J 

o.B 
0.7 

0,6 
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6. 10.2. Sbqwup/1 pbpmp1wu wql}bgmp1mu!J t1bpbuwtnf1wltum
f1WJ/10 wq[1liQWU1Ubf1/1 w2fuwmwupw1flu oupwgpuli[1/1 

qn[1dWqg/1 t/f1W 

fdbf!mPJWu 4.flw wztuwmhLtiu tuflum uwhllwuwlflw44.mll t 
tlbf!bUWUlflW4llln(1WjpCi wq.pbqwmfl zw(lctllwCi nLl'l_l'l.nLPJWU [!UUl(lnL
pJnLU[!, 12wCip n(l, hnl'l.fl t(lnqflwCi 4wCitubLm CiU1WlllW4n4., [!Cil)mCit.lw6 t 
21.11rctt.lbL LWLI2P hnpflqnCiw4wCiCibpnlj_: Uw4WJU pbf!nLPJWCi t.lflW 
1.11ztuwUlbLtiu wqpbqwLnp zwpctllwCi ml'l.l'l.nLPJnLU[! hwJmCifl U1Wl.lltSwn
(lbpn4. tuwtuuit.1.mll t hn(lflqnCiw4wuflg, L. zwpctmll[! 4wmwrt.1.mll t 
hnptiqn[sw4wCip zmfl2C! lJlWU1WCit.lnl'l. 4nf1Wq6nt.l: PCiw4wCi t, 0(1 WJU 
qbutf!nLU w2tuwLnWUJ2WJflu [!Cipwgf!fl bfl4WflnLPJnLU[! 4llb6wCiw !».l 

!wttimr D.L = LI/I - Lw
1 

tl, (6. 162) 

npmbl'l.. L"' -G wqpbqwuifl 1.fiwumwgp wztuwmwCif!WJflCi [!Gpwg12fl 
l:if14WflnLPJmCiCi t {4npwq6nt.l), Lw1 - Ci' LWCi2fl hn(lpqnCiwltwCill nLl'l.l'l.OL
PJWllp CiwtuwLnbut.lw6 w2tuwuiwCif!WJPCi [!Cipwgf!fl bp4wpmpJnLU[!'. 

1wz4.ti wnCibLn4. 2fl2W'lWfl<".lll wCiqnri6wpwp [!Cipwg121l bp\.4w(lnL
pJmCi[!' Lwr; , L. w2tuwmwCif!WJflCi [!Cipwgf!Cibflll oqmwqn(16Uwu qn116w-
4pg[!, hwllw<".lwJCi {6.157)-ti umwglj_mll t . 

_ Llw2 . 
<Pa - Llw2 + Llwli + LL1L . 

(6. 163) 

dwllwCiw4W!WlflnLUWJflG 11ttmmllCib111l Wfll)JnLUI?Cibp[! gnljg bCi 
uitlbL. np wqpbqwuip 2wpctllwCi hbuiwqfl6[! ppbCipg Cibp4w1wgCinul t 
1.4wppb(lw4w[smpjwG nrnz UlW(l(lb(lntl umwgpnCiwp UIWUlUJhW4WCi 
:i>mCi4gflw L. LWCi21l mtlJWL pbJ?nLPJWCi m wqpbqwmtt mbuw41l hwllwfl 
mCip hWUUlWlllnLU llb6mpjmCi: 

l:!Ci11mCibLntl Vw1 = Vwr; • wztuwtnWGf!WJflCi [![spwg12Cibpfl OQ.UlW-
qn(lOllWCi qnp6w4f"lg[! 4wribLti t Cibp4wJwgCil:iL hbmL.JWL mbu12ntl· 

(6. 164) 

ULnwgtlw6 pwuwOL.bpmll hwllWUIWUlWUtuWG ub6nLpJmCiCib(l[! 
n(lnzlj_nLu bCi lflnp0Ciw4w[s tSwGwU1wrhntl: 

PwCiw<".IL.[! {6.164) hw2tlll t wnCinLll hbppwlflntufl ctwuwCiw4fl 
l(lwgmgfl! 6wtuubp[! wq(lbqwlll[! pbJ?nLpJwCi LWJCi12nt.l wztuwmhLm 

ctwllwGw4: 
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6. 10.3. SlifJWUR/1 plipmp;wu wqqligmp;muJJ tllipMwtn{7w{/
tnnf7w;f1u WQf7liQwtntilif7/7 w2fuwtnwupw;/1fi w{7wqm -
p;wu lff7w 

SbriwCipp pbpmpJmCiCib110 pwgwuw4wCi wq11bgmpJnLCi bCi pnri
Cimu Ciwu wq.11bq.wmp 2w11ctuwCi w11wq.mp1wCi 4.riw: 

uzwCiw4bLn4. pbpmpJWCi 4.riw wq.11bq.wmp wztuwmwCipWJPCi 
wriwq.mpJmCio Vw1 a -n4.. umwCimu bCip. 

Vw/a = Vwl - A Vwl", (6. 165} 
nrimbri' Vw1 -o wq.11bq.wmp wztuwmwCipwJpCi wriwq.mpJmCiCi t hn11pqn
Ciw4wCi tnbrtwCipn4_ 2w11ct4.bLPU, u/4_, A Vw;n -Ci . wq.11bq.wmp wztuwmwCi
pwJpCi w11wq.mpJWCi p2bgmU[!, n11p CizwCiwljmpjnLCi[! ll.IWJUWCiw4_n114_w6 
t LWCi2P pbpmpJwup, u/4_: 

VWl = v"' 'v' (6. 166) 
n11tnb_ri· V"' -Ci wq.pbq.wmp tnbuw4wCi Wf1ll1Wl111nrtw4wCimpjmCi(i t, u/4_, 
'v-Ci wq.pbq.wtnp mbuw4wCi wriwq.mpJwCi oq.tnwq.n11MwG q.n[l6wljpg[! 
hnppqnCiwljwCi tnbriwCipmu: 

Vw1 a = V"' 'v"' (6. 167) 
npmbrf c;va -Ci wq.pbq.wmp mbuwljwCi wpwq.mpJwCi oq.tnwq.npMwG 
q.n116wljpgCi t pl::ipmpJntCiCibpp l{pw wztuwtnbLpu: 

1wUWU1Wll1WUtuwG tnbrtWllflnUlGbp u lfimflntumpjmCiGbp wGbLmg 
hbtnn, umwgl{mu bCi. 

V =V _vw1(1- .;a)= Vw2.;a -V1112 +Vw2.;a _ 
w;a w; .;a .;a -

= Vw2 (2.;a -1) = V ( 2 __ 1) 
.;a w; .;a ' 

(6.168) 

q,. = Vw,(2-{:) =<•(2 __ l ): 
v"' .;a 

(6. 169) 

Umwgl{w6 pwCiwOL.bpnl{ n11n2l{mu t LbnGwJpCi ll.IWJUwCiGbrimu 
wq.pbq.wmp mbuwljwG wpwq.mpJwCi oq.mwq.npMwG wumplSwGo: 

6. 10.4. ~flfJW{/tnnf7Ulif7/7 liq{7Wdl.i./1 wqqligmpjnLUJJ tllipli{jwtn{7Wl/
tnn{7WJ/7U wq{7liqwtnuli{7/1 wzfuwtnwupw;flu JJUpwgpOlif7/1 
Qfl{70W{/gf1 lff7W 

1WJU1Cip t. nri hnriw4tnn11Cib11fl wGljwGnCi lfintu11wuwlf.n11l{w6m
PJnLG[! , mwripbp Oubrio· ni mririwCi4imGmpJmCi[!, ni hnppqnCiw
ljwCimpimG[!, pwgwuwpwp bG wq11mli wq.11bq.wmp wpmw1111nriwLiw
CimpJWCi 4.rw: 1nriw4mnpGl:lpp ni mririwCi4JmCimpJwCi 11tiU1pmu, 2r2w-
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11w110wjpCi q.ntnpCil::if"l[! u2w4bLpU, wq.pbqWln[! Ull1Pll.lt.lw6 4wmwpmu t 
Lf1wgmgpi wGq.np6wpw11 oGpwgpCibp, npnCip lfinppwgCinul l::iCi 
wztuwmwGpwJpG 0GpwggGb11\'I q.n116w4pg{!, hbmL.wpw11 L.' wq.11bq.wmp 
UJf1ll1Wl1f10rtW4wGmpjnLCi[!: 

UJumtiri wGh11wctl::i2m t CizbL. nri LwCi2ti11r t.lriw wq.11tiq.wmp 

211
2w11w110o U11::itnp t tiriwljwGwgl{p LwCi2n4. 11bll.IP 4.bri' hbll1w11w110 

zwrictmunl{, 180°-p mwlj lfiwl.i oriwt.inl{, nrio ljwrinri t Pl1 wCiup2wLiwCi 
wqllbgm~JmCiCi mCil::iCiWL 2112w11wrOti ctwuwCiwl.i wCiq.n116w11w11 
[!Cipwgpp ti11t.iw11mpJwCi L. 2112w11w110r ctwuwCiw4r 4.riw. 4wCiqwnCib11r 

lllwtnlSwnnl{: 
4ppwnbLn4. U1W(1Wlll 0CipwgpCib11p q.n116wljpg hwuljwgnrimpJmCi[!, 

L. hw2t.lr wnCibtnt.l hnriw4mnpGbpp wCiljwCinCi bqpwOuo. umwgl{mu t. 

.; It= Llwli Twli (6.170} 
w LLwu+L LILwli Twu+LITwu 

UJU qbll.lpmu, bpp VWl = Vwli' WUIW wztuwmwGpwjpCi [!Cipw91;iCibpp 

q.np6w4pgo· 
(6.171) 

<p "= w Tw; + Twli + LITwu 

1wzl{p umCibLnt.l ml::iriwCipp pbpmpJmCi[! L. hnriwLimnriCibpp 
wCi4wCinCi bqpwOL.[!, wztuwmwCipwjpCi [!CipwgpCibpp q.np6wljpg[! 4LtiGp. 

- TWl . /6. 1721 
<p It - · I' I 

w a Twl +Twu +LIT, +LITwli 

PwctwCibLnt.l (6.172) w11tnwhwJL11nLf)JWCi w2 uwuo Tw1 -p l{riw L. 
npnz CizwCiwljmuCib11 ljwmwribLmg hbmn umwgijmu t. 

1 (6.173) 
(/Jwqa = l • 

+ Tl +T2 +T3 

Twu LIT1 LITwu . 
Of"lll1brt' r 1 =- . T2 == - . T3 = - T- . 

Tw; Tw; w; 

Sbriw11rtiLnt.l (6.156) pwGwOumu rp -r lfintuwpbG fPw1ta -r wpctbp[!, 

umwgl{nul t. 
(6. 174) 

(6. 175) 
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PwCiw6L..G (6.175) tlpl:iCiflg Gbp4wJwgGnul t lll:iel:iGwLnpw4111n
f1WJ!'ICi wqpbqwlllti hbppwtlJntuwJtiG Wf"llllW'lf"l"'l.Wl{wCimpJnLCi[!, npnul 
hw2tlti bCi wnGLfw6 Ulbf'\WGEti pwp6pmpJmli(! 6nlfti tlwljl:ipumJptig, 
iwu2brti pbpmpJmCiC! Lt hnri.wl{lllnpubrti wCiljwCinG bqpwdl.t[!: 

6. 10.5 SbfJLUUJl/1 l/JflJl[1LUJWl/1nLpjWU Wqf}bgmpjnLU[! QJfilf]LU-
1.110U7bUwftwu wq[1bqwcnf1 Wf11.11WfJf1nfJwftwump1wu tfflw 

CI>nf>f1W!WtD lllb11.wuwul:ipmu qJm11.wmCimbuwl{wCi wqpbq.wmti 
w2tuwmwCipti ctwtlwuwl{ hl:ippwl[intup ctwtlwliw4ti wpmwgti4LWJ!'IG 
6wtuubpmtl wCihpwctb2m t hw2Lfti wnGbt Gwl.. hl:ippwtlJntuti [!Gpwgpmtl 
wqpbqWUl(! Utt lllb'l.UJUWUpg tljntU(! tflntuWl)flbtnt dwtlwuwl{ti 6wtuubf1(! 
[72]. 

II/JI-I 

LL; 
Tip= 3~0~V</1 (6. 176) 

npmbri_' '!w -_Ci hb11pwtflntuti [!Cipwgpnul u2w4Lfnri mb11.wtlwubpti pwuwl{(j 
t, L;-Ci 11.t 1 + 1 Lnb11.wtlwubpt'l tlp21.t hbnwlfnpmp1mG[!, tl, v

0 
-(j' wqpb

q.wmti tlln~wl)pwl{wG wpwq.mpJnLfi[!, ll/l{: 
St.lJwL pwuwdl..fl (6.176) qnpouwljwu oq.lllwq.np6nulu huw11wqn11 

t WJU l)bUjpmu, l:ipp uwtuopnp hWJLnGti t hb11pwl[intuti [!UpWgEmll 
ll2wlfl{n11. mbri.wllwubpti .Qwliwlfo: 

tpb hb11pwl[intuti (!upwgpmll u2wl{qn11. mb11.wuwub11ti pwuwlfo 
Gwtuopnp hw1mGti !t. 4wrbtf1 t oq.mwq.np6bt hbml.tJWL pwGwdl.t[! . 

T - Lu (WdTh J 
lfl - 3600Vl/1 ~-1 ' (6.177) 

n11mbr].' Fu-[! tlb4 mbri.wuwuti uti2tiu tlwl{bpbuG t, hw, Lu -cf mbri.wtlw
ubpti tlti2t... uti2f1G hl:inwqnpmpJnLG(!, tl, Wd -G· wqpbq.wmti Gnptlw
mtittwJtiG dwtlwJtiG Wf1U1Wl)f10'1.Wl{WGntpjmG[! lllt.lJWL UjWJtlwGGbpmtl 
hw/ct, Ti,-u· hbppwtJlntuti m1.tn11.nLpJmG[!, ct: ' 

6 11. Q}mfJwU7uU7buwftwu w2/uwU7wOpubp/l Wf11JJnL Owt/bU7 
l;wqLlwf;bflLl/UWli nf1n2 qn[1tf0wl;w0 /uO!J/l[1tibf1/l 
Llnqb1 wtf npm Llf! 

6. 11. 1. UbJlbtiWU7f1Wl/Lnnf1LUJ/1D LUQf1bQLUU7Ubf1/1 pw2jut.Jwti 
U7b/uli/1f.tLUU7UU7buwf.twli bfJLUULUl/f! 

UJUL11b'1., wq.11nGntltiw4wG pGmJpti mw11pbp tuli'ltirGbpt'l hbm 
tltiwutiu, wnw2tiG UJLWGmll t tlbpbGw1w4wG w2tuwmwGpGbpti 
l{wqllwl{bpUjtlwG hwpg(!, EWCit'l np ubpbGwmpwljmnpwJtiG wqpbq.wm-
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Gl:irt'l oq.mwqnp6tlwG q.np6Gwl.f wG bri.wGwl{Ghp[! n! utiwJu !hli mwttiu 
uUlwu4.bL!'IE mGUlbuwl.fwG wpl)Jmupubp[!, WJLl.t 2wm 11bUJpb11mtl 
U1Wlll~wn bu l)wnlimu LnLf12 :f>tiGwGuwl{wG l{npmumGbrti: 1hml.twpwf1, 
wGhpwctb2mmp1mG t wnw2wunul nnn2bt wq.pbqwmGbrti WJGUJtiuti 
i.,wqtl, np[! l.fpbpti GqwqwqnLJG 6wtuul:ip Lt wnwtll:iLWQ.nLJG 2whm1p: 
utlwG tuG11tirGbp[! hw2nri.mpjWtlp l{wnbLti t Lnt6bt WJUUJtiuti 
lllCilllbuwtlwpbtlwllltil{wljwCi tlnl)btCibpnq, npnCigmtl hw2tlf1 bu wnCit.lw6 
pntnn hfltlCiwl{wCi Cibpqnp6nri. qnp6nGGbpff 

CGl)mlibGp q.Jmri.wmGmbuwl{wG qn116n11.mpjntGGbpG [!GpwGnul bCi 
o-T dwtlwuwl.fwhwi.nqw6mu: "lwJtlwGwtln111lbGf>, np lH:ipbCiwi.npwl{
lllOf'lWJtiG hwt.lWEW4WJWCiG nLGti n1, n2, .. ., nj mbuwljti wqpbqwmGbp 
(n1+ n2 + ... + ni = n) Lt 11timwp4bGp npUJbU UUJwuwpl{tlwG hwtlwl{wpq., 
tiu4 l{wmwpt.lbtflE qnp6n'1.ntPJntCiGbpCi wCit.lwCibGp UJWhwG2Gbpf1 hnup: 
Clnp6nrimp1mGCibpt'l l.fwmwptlwG ul.fqpti ouimtillWL ctwtll{bm(! hw2tlmtl 
bCiQ UJWhwG2Ghrti [!Cil)ntGtlwG uiwh[!: =twllwl{wpq.mtl tltlwdwtlwCiwl{ 
tlbl{tig wi.lbtt'l UjwhwG2f1 C!Ci11mutlwCi hwt.lwuwl{wump1mu[! pwt.lwl{wu 
L[inpp t Lt WJU l{wpbttl t wGmtmbt. uiwhwG2Gbpfl [!u11mutlwG 
hwqwGwl{wCimpJntG(! l.fwtulfw6 !t ctwtlwCiwl{tig Lt pn11.mCiwl{mp1wu 
hwtnl{nLpjmCiflg, WJL l{wtuqw6 t uflWJCi ctwtlwuw4whwmqw6fl 
LOl.tn11.mp1muf1g: "lwhwu2fibpf1 [!Ci'lmCitlwu UJWhbp[! mpwtlwtuw!t.ln'1. 
uti2wuljJWL ctwtlwliwljmll wuljwtu bu: UJUUJtJunq, UjUJhwG2Gbpti hnupu 
odtnt.lw6 t umwgflnCiwpmpiwu hbmwql)bgmpJUJCi pwgwl.jWJnLPJWCi Lt 
UfWpqwq.mJCi hwml{mpjmGCibpnt.l: '1w G2wCiwljnu.l t, np hnup[! 
UfwpqwqmJCi t Lt bCipwpl{qnul t pw2tutlwCi "lmwunCifl opbui;iflG, w1uflCipCi 
WJu hwt.lwuwl{wCimpiwG(!, np[! I ctwtlwuwl{mtl [!Cirimumtl t K 
Ufwhwu2Gb11: UJG nrin2qmtl t hbllll.tJWL pwliwalinq. 

P(X = K)= KAiY' /Kt]e-M, (6.178) 

npmb'1.' A. - u hnupti f1GmbCiufltlmp1muCi t : 
«Uwrwtfllp> wq.pn:f>flptlw1mtl ljwmwpw6 tlbp mumtluwuflpm

PJmGub111J gm1g llll{bgtiu. np tlb4 UJWhwG2ti UUJWUWflljtlwCi ctwtlwCiwl{ 
llflwtlnr ctwtlwuwljwhwmt.lw6mtl tlb4!'1Ci tlnm hwqwGwl{wCimp1wllp 
bCipwpl{t.lmtl t pw2tul'WCi gmg!WJtJCi opbCipflCi. 

F(t) = P(µ < t) = 1- e - v,t , (6. 179) 

npmb'1.' l/v; -Ci UUjwuwpl{tlwCi llf12tiG ml.tn'1.nLPJnLCiu t: 
l/v; ::: S; hwpwpbpntpjnLCiCi [!Ci'lnLCit.lw6 t wut.lwCibt UUjWUWplfllwCi 

flCimbCiuti t.lnLPJ mCi: 
qnpoCiwl.fwCi 11wmnrimp1mCiCibptJg htCibtntl' 11f1mwpl{qmtl bCi 

tlwuuwiwl{wCi UUJWUWpl{tlwG hwtlwl{wpqbpfl bpl{m b'1.wCiwl{. 
1) n wq.pbq.wmGbpnt.l uuiwuwpljtlwCi u~wunLtlml hwtlwl{wpq., 
2) tllw4 hwtlwl{wpq. (4wll gfl4LWJflCi w11mw1ww~w(j hwtlwl{wpq): 
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l:i(lljm 'l!:il.Ljj?nLU tL hCiWf1Wl}nf1 t b(lbp 'lflnLPJntCi. w) K=o 
hwuwljwpqnu~ UlWhwCip ~lfw, wqpbqwmubfl/l Lf1'14 UlWflWl4nLf11l t. p) 
K<n · tl/lwdwuwliwlf Ulljwuw11ljl{mu bG K UlwhwGpGbfl, [lUlil npmu n-K 
wqf1bqwl11Gb11 wqwlll bG, q) K?.. n · pninn wqribqwllllibf1[1 qpwql}wo bCi 
la Gnfl [1G'lntGL}w6 ~whwGpubfl[l ~bl.llp t UlljwubG, utiG~u np 
u~wuwnlfn11 wq11bqw1J1GbpG wqwllll{bG: 

UJGmhbl.Illa wCihnwdb2m t hwzlln wnfibL WJGl..ljtiuti ~wplann gmgw
G)12. /lfi~1.4/lu/lfi [lCipwg/11.j 2whwqnp6wljwG 6wtu2bn/l Llnw owtuumuGbpG 
bli (.2). nriti ubp thnfinuj bG wqpbqw1J1Gbf1fl wCiuwn.empJmGGb(l)l 
hwJmGwpbfluwfi la 'lflwfig 4.bpwgtlwG Lf.flw 6wtuub11u: tin4w11 ll1Wf1'1Cib11)1 
tlbfl 'l/lmmtlGbf1[1 C/111wlf/l qnlllm lilCilllbumpJmGubrmu 41.twJmli bG, np 
Z; l4WU'\Whwljw(j lib6nLpJnLG[l hWlllmlj t tnlwfiqfl OflbGpflli, nn/l 
futnntpJmGu mCi/l hbLnuJWL llltiUp[l. 

2 
-lz/q; . 

f(Z;) == l4/ q; t , M(Z;) = q; . (6. 180) 
UthflmflbLntl Llbn(l 2wnw1111tlw6[!, nnl4trn mfhnbuwlfwu iWtflwGflz 

(lGrimGtinul bG hwuwlfwnq)l qmtlwf1LUJ/1Ci lfnnmumGbJl[! tlf"lwt.1.n11 
ctwtlwGwljmtl, UlllgGbtml <P ~mGl.jgflwG . 

<P = M(X)N1 +M(Y)N2 +M(ZXn+m)+am;, (6.181) 
nplllbr( M(X), M(Y}, M(Z) - (l X, Y, Z ~wmwhwljwfi lib6mpJmfiGbnn 
llwpMUJLn/11.jwljwu UL4wunulGbf1(j bG, hWUWl..ljWUlWUfuwGwpWfl 
4nflnLUl.flGb[l[J' UlljWUWf1ltllwG UUlWUbtmg nL WQ[lbqwtnGbp/l wGqnp-
6mpjntGflg, la u)lwtlnr dwuwGwl.tnLli nu1.11wlfti 2whiuqnn6wljwG 
6wfuubp(l: X u Y lljWll1WhwljwG ub6mpJmGGbpf1 hwt.lwGwl.jwG pGmpw
ctflbfl(l n11n2tlmu bG tltiowl.jwq.nwl.jwCi (llilllpwCi2w1f1Ci 11/luiwpl.jmuGb11n 
hriwGwljnl}, btCibLntl l.jnliltpbl.ll mbtuGntnqflwl.jwli qnp6[!UpLUgflg. NrQ 
lljwhwlipw111.flib11ti t1f12f1Ci pfll{G t hbrpmtl, N2 -r:"!' 1.Qpwrihgtlw6 
Wq[lbqwL111ibn'1 uti2tiu PPtlQ. a, -Ii' 6wtuub(l[l Cinp Wq(lbqwlllfih(lfl otmp 
pbnliwu la ubflllflUWG hwuwp, am;= a,/ T : 

Shrtw11rbtnl{ N, la N2 LUJlLnWhWJLnmpJnlliuhrC! (hWJllllifl bCi 
UWUUWJW4wli U~WUWf14tlw[j l./lGUnLJ}JnLlipg) (6.181 )-mu, u1.nwgqmtl t. 

4> 
0 t,[ M(XJ,i'.;~k-n}l>PI + M(Y)~(n-k}l:,l'J +M(Z, Xn+m)+a.,] ,(6.182) 

nnmhri' Pk(t}-u hwtlw4w11q)1 llfll5wl.jti hwt.1.wCiwltwCimp1mGCi t (Ciflw 
hwl{wGwl.jwGmpJntG[!, nn t ~whfl[j hwuw4w[lqnul ljLUCi k lljwhwCi2Gbp): 

U~wumt1ntl hwuw[jwnqfl hwt1wp mGtGp. 

n(i) _ -{[si* I K dpo(i ) Is. k < 11, 

r. r J (6. 183) k LS;k / n! nk-n pj'> k?. n,' 
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8mgw!itJz!itipn 

2 
N; 

0,311 

N2 1 

Cwhwqnp6w4uili 6wtuullp[!. 
q,. nn 600 

A 2500/100 878 
5 20001500 1722 

<!> B 1500/250 2567 
r 1000/150 1161 
.£1 1000/50 983 

(6.184) 

UqpllqwlllCillptJ J?WCiw4n. n 

3 4 5 6 

0,044 0,006 - -
2 3 4 5 

900 1200 1500 1800 

310 315 400 500 
1977 2712 3500 4000 
1466 1959 2500 2750 
1244 1656 2100 2250 
232 168 200 250 

437 



438 

UJflllJmGwl{l:nnmpJnLU[! pwn6nwgGbtm l{bf1Wpbf1JWL ljwmwntlbt bCi up 
wpe hbmwqnmwljwG wztuwlllwGeubr [29, 47, 49, 61, 106]: 

z ullwG tuu'l'1f10br!'lg hpuGwywG(! hwgwhwlllti4whwtlwe t.inupw1Gti 
hl:il1Pwlfintuti ctwt1wGw4'1 oqlllwqnrMwG pwrbtw4_nu}(i t: UJI) l)bllJenul 
4uipL.nn uzwuwljmp1mG mGbG hwgwhwtnl14'1 pmul.Jbrti owc..tww t., 
lflntuw11rwuti2ngubrti nwgpnGwt pbnGwmwrmpJmG[!: trtim gmgwGflz
GbpG tt lfintuw11wr6wpwp 4wllJtlw6 bu: 

1wtlwen11-¢ntuw11rnri hwllwLflrfl wztuwlllwupti mbtuGntnq.p
wtiwG qnr6£!Gpwgp unri.btt! htiuuwt.iwumu [!Ul).qpt.inul t br4m 
Ulwppbpwti. hwgwhwLntitir hwtlweuwu (!UpwQI~nul hwm!'lt.ir pbnumli(! 
lflntuw11nwuti2ngpu t.inupw1ur L.iwGqwnntl L. wnwug tiwGq.wnp: 

tntim mwnpbnwt.iubnntl tL Owtuwtnbutlnul bG hwgwhwm'1t.iw
hwtlwp tinupw1GGtrti L. lfintuw11rwuti2ngGbnti wztuwmwGeti hwuw6w1-
fJbguwG nnn2wt.i'1 UjlUJUWGGb[l pmGL.ibnti lllW[lnll.nLPJWCi (Vu Yh) L. 
lflntuw11nwuti2ngGbn'1 pbnuwtnwrmpJwO ( Q,p) hbmL.1wt hwrwpbrm
pJmGGbflP l)bU1emu. 

vprh vprh 
_ _c___ s I, > I, (6184) 
I OOOOQt/le I OOOOQ0 e 

nrunbri' Vp -0 pmut.ibnti 6wtlwtu t, 11
3

, Yh -u· hwmrlfr owc..twLWJ'1G 
qwGql{w6[!, IJq/113

, Ql/7 -u· ¢ntuw11nwur2ngp ptnCiwlllwrmpJmCi(!, m: 
1wgwhwLntitiwhwl{wp t.inupwJCifl wztuwlllwueti wrwqmpJmCi[! 

npnztlmli t hbllll..Jwt WfllllWhWJlllnLpJwllp [106] 

10q4(f;+o,2rtt} 

Vw;I/ = B{JQh(I+ru) , (6. 185) 

0(1Ulbrt' qi/ -Ci ljnupwJGfl pnrimGwL.impJwG hwLnL.impJntGG t, L.iqlt.l, Ya -ff 
611nU1wJGmpJmG(!, B-u' L.inupwJGp (!LI'1<tflltllwu ljwnmg4_w6pwJpG 
lWJUnLpjnLU(!, U, Qh -Ci' hwgwhwlllpyp pl:i[lj?Wl114,mpJOLU[!, m/hw: 

UqrnlllbttJCitilJwljwG 1.1.1whwG2Gtrtig btCibtn4.' t.inupwJGGbnti 
PnLJLWlllf1bL'1 wztuw1.11WUQWJpG wnwq.mpjnLU[! U{blll.Q t qmCitlti hblllL.JWL 
uwMwuul:inmu. 

0,5"S Vwzq 'S 1,7 tl/lf: (6.186) 
tuGri.rrt! tm6btm ctwuwGwt.i wztuwlllwGew1'1G wnwqmpJnLG[! 

~wpqwtln1nlntl1 t 4n11pwJu'1 [!Gl)q.fll.illwG LWJGmpJWG lfinlfintumpJwG 
hwztl'1G. L.iwtutlw6 hwgwhwlllpltfl pbrewml{mp1mGpg, 6qnmw1Gm
PJmG'1g L. L.inlipwJGfl pnqmGwl.impJwG hwL11l.JmpJmG'1g: 

dwuwGwt.iw~wlfiuwG llltlJwtGbrmtl hl111Gwtlnrtlw6 t tl1U1tirrlt 
~Wtutlw6nLpjmG, [!UL11 Oflp llflnztlmtl t pmCil.ib[lpg hunnpl.ifl 
pbnGwpwlfiliwG [!Cipwgpmli ctwuwCiwl.jp L.inrmuLn(! !.Jnupw1Gp tiwGq.wnp 
11-buu;~ntu· 
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(6. 192) 

440 

(6.194) 

(6. 195) 

nrlllll:irf n4 - u 4m1pwiuubpfl pri.lu t: 
U1J1wgt.1.w6 WJ1U1WhWJU1nLpJmuul:ipo 4wqunul bu hwgwhw1J1fl4 

hWt.l.Wf>nrt I.. l/lntuWl)Jlnrt WQ.flbQ.WUlUbflfl hwuw{lwjubgi.lw6 wztuw
UlWUflfl unl)l:iLwt.1.n11uwu WLQ.npfl~uti htiue1r 

6. 11. 3. Swppbp pbnubf1 t/Jn/uWfJf7bt/w t/m/uWfJf7Wtlflpngubpf1 
U7buwqf1 /, bppbp/1 RWUWl//1 [!UU1f7nLfJJWU /uUfJ/1f7Ubf7/1 
tlnf)b[ wlf npm tl[! 

t.uwu tuul'lf111ubpfl LmMwu wuhpwctbzUlmpJmuu wnw2wumu t 
WJO 11burnmu, bpp npl..t opJl:i41J1flg ~l:imf> t l/lntuWl'lflbL 1J1Wflpbfl pbnubp 
L. 4wo UlWflpbfl uw4uf12ti l/lntuw1111wuf12ngubp: UJu l)b~emu ~whwu2-
t.1.mu t hwzt!bL l/lntuWl)JlWUfl2ngfibpf1 I.. bppbpfl O~UlflUWL f>WUWl.j[! : 

Pbpbuf> opf1Ciw40bp: PwqwJflg hwCif>WJflu ~wpwp1.11wuJmpbfl[!, 
ubpubpo I.. WJL 1J1buw4ti unpmu I.. hwUlWJflO uJmpbpu m w~11wueub110. 
l'JWZUlflg hwgwhw1J1f14o. tun1.110' hwl.jwt!n11t.1.w6 I.. n! hw4wi.tnpi.tw6, I.. WJL 
pbofibp huw11wt.1.n11 t l/lntuWl'l(11:iL 1J1Wflpb11 wi.t1.11nul:if>buwubpnt.I. m 
ui11wl.jmn11wJflu l.jgwuwnl:irim.t: Cum nrimu, nril.41:iu mw11m1mpJmuul:i11. 
4w11bLti t oq.1J1wq.np61:iL l.jnuuibJCil:iriCibp, l4Wfl4bri 4wu mrtriw4ti 
Ltlntuwl)J1wuf12ngubriti pwlJif>l:iri: 

Lm6buf> hbuil..JWL opfluwl.jo: PwqwJf'ig 1.11u1J1bumpJmuo ~l:imf> t 
Ltlntuwl'lflfl 40 4nu1J1bJubp, 1200 ~w114 L. aoooo 4q. 1.11wppl:ifl pl:ioubp: 
Sfi1J11:iumpjmu(j mufl lllW("lpbp 111WJ1nrtmpjwup bpl.jm uw4uf1zfl 
wit1.11nubf>buw· U Li P (wrumuw4 6.2): 

Ut.1.1J1nubpbuwfil:i11ti pwl/lpbrifl UlW("lnri.mpJmuo nrinzi.tmu t' l:iLLibLni.t 
G11wCig pboCiw1.11wrinrtmpJmuflg, pwl/lf>ti !w4iubpflg, 4numbJubpubpfl L. 
l.4Wpljbpfl bqJlW!wl/lebriflg m qwCiq.t.l.w6flg: 

Ub4 b(1pmrtm 6wtuuo hwuwl4wlllwutuwuwpwp l.jwqumu t. 
U 1J1buw4ti wt.1.1J1nubflbCiwfibriti oq.1J1wq.nri6Uwu l)b~emu' 1 SOOOl)fl, 
P 1J1buw4f1 l)bu.mmu· 20000 'lri: 
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Urynwwq 6.2 

UlfumtlbpbUwlibf1/1 pwt/7pbf1/1 ll1Wf1nt]_mp;muubf1f! 

Ul{lllnob12bGwGbrit'I LmGinbJCibp, 'Tlwri4. lgnl{t'I pbnGbp, 
lilbUWU[l hwin hwin l.m 

u - 80 4000+4000* 
I=! 10 160 8000 

~ 

I OqtnWQfl(10l/bt t (wlftnntlbpbUw;/lu qglfbt t) uwt.. 4 ll7 tnW{1fll]_fllf}jWLJ{! 
ll1(1Wi/tnn{1WJ/1U qgWllWJ[ (Of1/1UWI/, 2nTC-4): 

tppp 6wfuubpQ npnzwljp ~WUWl..l.jWJ1hp hwtlwp hwzi.twpljmtl bG" 
bLGbLnLl LtwnbLWGJnLpp L. [!GflhWGpw1..1.jbu 2whwq.np6wljwG 6wfuubppg: 

tuG1111ti LntMwG G1..1.jWU1WljG t' n11n2bL U L. P mbuwljp 
wi.tmntlbpbGwGbpp wGhpwdb2tn bppbpp pwGwljQ, npti dwuwGwlj 
1..1.jwhwG2Llnri. pwGwljmpJWUp LjnGtnbJGbpGbpp, 1..1.jWpljbpp L. uripmG m 
hwtnwJtiG pbnGbpp i.Jlntuw1111uwG 6wjl.JubpQ LitliGbG Gi.twqwq.mJG !WtJlt1: 

UJu tnlil.l.lti tuGriti11Gbp[! LjwpbLti t Lnt6bL q.6wJpG 6pwq.pwi.tnpuwG 
qpw:J>tiljwljwG bri.wGwLini.t, np[! hwuwpi.tmu t wtlbGwUjwpqwq.mJGQ: 

lizwGwljbGp U tnbuw4ti wi.tmntlbpbGwGbpp bppbpp pwGwljQ X1 L. 
P mbuwljti wi.tmntlbpbGwGbppG[!" X2: UljGhwJlll t, np X, '.'.'. 0 L. X2 '.'.'. 0: 

tLGbtnLI. tfintuw1111uwG bGpwljw pbnGbpp pwGwljpg L. wi.tmn
tlbpbGwGbpp mw11n11.mp1mGpg, tuG1111ti LntMwG tlwpbtlwtnti4wt.iwG 
tlnl'].bLQ Gbpljwiwgi.tmu t hbmL.JWL mbupni.t. 

10X2 '?. 40, ) 
80X1 +160X2 '?.1200, 

8000X1 +8000X2 '?.80000: 

(6.196) 

tuG1J.1ll1Q LnL6bLm hwuwp wGhwi.twuwpnLJ}JmGGbp[! i.Jlntuw11tiGLl.bL 
bG hwi.twuwpmtlGbpnLI. L. 1..1.jwpqbgLl.bL. 

X 2 = 4, ) 
X 1 +2X2 =15, 

X 1 +X2 =10: 

(6.197) 

Utnwgi.tw6 hwi.twuwpmuGbpm.f. Ljwnmgi.tbL bG mri.tiri. q.6bp 
1].bljwptnJWCi Ljnor1J.tiGwmwljwG hwuwljwpqmtl (Glj. 6.3): 

=\wuwt"lw1G tuG1J.rti 1..1.jWJtlwGGbrti· pn1nr bpbp q.6bfltig LlbrL. 
q.UlCiLl.nri. Ci(lpwq.6Ll.w6 tlwljbpbuti LlflW gwGLjwgw6 Ljbtn Ljwpbtli t 
11timw114bL np1..1.jbu hGwpwi.tnp tm6nul, pwGti nri pwi.twrwrimu t pnlnP 
bpbp hwi.twuwrimuGbppG, tiG!UjbU GwL.. x, ~ 0, X2 ~ 0 UjWJliwGGbppG: 
UwljwJG pnlnll LjbmbpQ ibG, np WUjwhnLl.mli bG tfintuw11pmliGbpp 
GLl.wqwqnLJCi 6wjl.Jubp: OppGwlj, LjwliWJwljwCi Ll.bpgpw6 N Ljbm[! X1 = 7, 
X2 = 10,4 Ljno111J.tiGwlllubrmi.t pwi.twpwpmli t X1 '.'.'. 0 L.. X2 '.'.'. 0 1..1.jWJtlwG-
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vf/. 6.3. fu(j'1/1fl Q/1WlJflf/wf/w{i JnI.OIIWli hWJl/W(11/WJ/1li u/vbllw: 

Lm6tlwG WPIJ.JnLGpGbfl[! tfinfuw1J.(ltlwli bGpwljw pwGwljmJ}JnLG
Ob11'1 hbl.11 hwilWl'].JlbLtiu 1..1.jwpqLl.nLtl t. n(l 1].pwGp GmJCil.l.jbU Ol.1.lllltitlw1 !bG: 

bpb Ljbl.11[! i.tbpgGbGp Cippwq6Ll.w6 tlwljbpbutig l'\f\LflU, Lnt6mtl[! 
unLjCiUjbU OUjllltitlwL .t.ti L'1Citi: =\bllluwpwp, OUjllltitlwt LnLOmtl 
l{utnwGwGp, bpb Ljbl.11[! Ll.bflgGbGp Gripwq6Ll.w6 u !Gflpwqoi.two 
tlwltbrtbuGbflti uwhtlwGwq6bflti hw1mlwG E(X, = 7, JV = 4) Ljwll M(X, =5, 
X2 = 5) Ljbl.llb(lnul: 

Sb11w1J.flbtnL1. hwllwUlwl.llwutuwG w(lctbpGbfl[!, ulllwgLl.mll bG. 
£1.jblllti hwuwri· 

10 x4 = 40 LjnGlllbJCibp, hwtlWUjWUlWUtuwGmll t 1-4whwCi2w114tiG, 
BOx 7+160x4=1200 UlWfllj, hwllwUjWlllwutuwCinul t 1-4whwG2wn4tiG, 
8000x 7+8000x4=88000 ltq • 80000 -'1 tfintuwribG, !ti pwLl.WflW(lmtl 

1.&1whwG2wp4tiG: 
Mljblllti hwtlwp· 

10x5=50 LjnGlllbJGb(l 40-ti tfintuwflbG, !ti hwtlWUjWIJlWUtuwGmtl 
1.&1whwG2wn4tiG. 

B()x 5+160x5=12001-4wplj, hwtlwUlWlllwutuwCimtl t UjwhwG2w114tiG. 
8000x5+8000x5=80000 ljcf hwtlw1-4wU1wutuwGmtl t 1-4whwG-

2Wfllt'1G: 
Ut.nwgi.two tntllwtGbpti UlGt.nbuwljwCi Ll.bnLnL6mpJnLCi[! gnLJg t 

lllWLtiU, nn· 
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40 LtnuLnbJub110 4intuw1111bLm hwliw11 Ujblllfl t oqLnwqn116bL P 
LnbuwLtti wt.1.Lnnlibflbuwu L. 4intuw1111wLtwu w2tuwLnWuf>ub11u wt.1.w11LnbL 
4 b11pnt.l. n11'1 6wtuub110 Ltwqlimli bu 80000 1111: 

1200 uiw11Lto ijlntuw1111bLm hwliw11 b11ltm ltblllbl1'1 lllt.lJWLub11u tL 
hwliwuiwLnwutuwumli bu uiwhwu2w111.ttiu. pwJg ~tiuwuuwLtwu 
6wtuub11'1 LnbuwltbLnj1g E ltbLn'1 hwliw11 uLnwgt.lmli t 185000 1111. tiult M 
ltbLn'1 hwliw11' 175000 1111: ULnwgt.lmli t, n11 LnuLnbuwuibu w1111imuwt.lbLn 
bu M ltbLn'1 Lnt.l.JwLDb110: 1bLnL.wpw11. 1200 uiw11Lto ijlntuw1111bLm hwuw 11 
U L. P LnbuwLt'1 wt.1.Lnnlibflbuwub110 Ujblllfl t LtwLnw11bu 5-wLtwu b11p: 

80000 ltq Lnw11pb11 pbnub11 4intuw1111bLm uiwhwu2w11Lt'1u 
wnwt.1.bLWUjbU pwt.1.w11w11mli bu M ltblllj1 lllt.lJWLUb110: Uiutiuf>u' 80000 ltq 
pbnub11 ijlntuw1111bLm hwliw11 U L. P Lnbuwlt'1 wt.1.Lnnlibflbuwub110 Ujblllfl t 
LtwLnw11bu 5-wltwu b11p. ~'1uwuuwLtwu 6wtuub110 Ltwqlimli bu 175000 
1111wli: 

l>j1uwuuwLtwu 6wtuub11'1 t.lb11Lm6mpJmuo gmig t LnWL'1u, n11 E L. 
M ltbLnb11'1 Lnt.l.JwLub11nt.l b11Ltm 11buiflmli tL ijlntuw1111wLtwu 6wtuub110 
Ltwqlimli bu 450000 1111wli, tiult b11Ltm ltbLnbl1'1 Lnt.l.JwLub110 6zLnbLmg 
hbLnn' 430000 1111wli: 

<l>ntuw1111w1.twu li'12ngub11'1 Lnbuw1.tub11'1 ouLn11mpiwu L. b11pb 11 ti 
flWUWlt'1 0Ujlllj1UWLWQUWU liwpbliwLntiltwLtwu lin11bLwt.1.n11liwu q6wi'1u 
611wq11wt.ln11liwu q11w~'1LtwLtwu briwuwLto zwLn uiw11q t L. hw2nrim
pJwlip 1.tw11bL'1 t oqLnwqn116bL UUWUWll1'1Ul tuu11ti11ub11 LnL6bLnL hwliw11: 
UwLtwiu. b11Ltm LnbuwLt'1 ijlntuw1111wli'12ngub11'1g wt.lbL'1 uiwhwu2w11Lt'1 
11buiflmli q11w~tiltwltwu briwuwLto pw1111wumli t, flwuti n11 hw11p 
Ltno1111'1uwLnwLtwu hwliwltw11q'1 ijlntuw11bu uibLnfl t t.lb11gubL bnw!WLP 
Ltwli pwqliw!WLP hwliwltw11q: 

6. 11.4. Q;nuJWU1fJU1buwqwfJ op;bl/U1fJbp/1 nwgf1nuw1 
U1brzwpw2/utlwfJ /uufJ/1{1fJbp/1 tlnfJbL wtfnpmtl[J 

qJnLrtWlllULnbuwLtwu Wl1lllWl111nLPJnLUnLU LnbtuutiLtwJti. UjnLpb11'1. 
lipb11flub11'1 L. WJL wui11wueub11'1 ijlntuw1111w1.twu 6wtuub110 4116wLnbLnL 
UUjWLnwltnt.l wuh11wdbzlll t 6'12Ln ltwqliwltb11uibL hwliWUjWlllWutuwu 
OpJbltLnub11'1 nwgj1nLIWL Lnbriwpwztumlio: Pb11bufl li'1 flWUj1 011tiuw1.tub11: 

Uw11qwitiu uuiwuw111.tliwu LtwJwuti libf>bUWJWLtwu ULnn11wpw
dwumlio nwgj1nuwl LnbriwpwztubL'1u. uuiwuw11Ltt.lnri LnuLnbumpimuub11'1 
li2wltbL'1 11w2Lnb11'1 li'12L., qimrtWLnuLnbuwLtwu Lnbtuu'1LtwJ'1 Lnbrtwijlntu
liwu 6wtuub110 4L'1ubu ut.lwqwqmiu !Wijlj1: umiuo t.lb11wpb11mli t uwli 
Lnt.l.JWL uuiwuw11Ltliwu Ltwiwuti Ltnrili'1g qJmriwgtiwLtwu L. ~b11lib11witiu 
LnuLnbumpJmuub11'1 Ln11wltLnn11ub11'1, qJ mriwLnuLnbuwLtwu libflbuwub11ti 
m WJL libflbUWUWl1flWt.ln11mliub11'1 LnbtuutiLtwLtwu uuiwuw11Ltliwu Li 
un11nqliwu w11hbuLnwungub11'1 nwgj1nuwL Lnbriwpwztuliwuo: 
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qJnLl'l.WlllUlllbuwLtwu w11Lnw1111mpjmumli LWJU Lnw11w6mli bu 
uLnwumli qJmrtwLnuLnbuwLtwu lipb11flub11'1 m pwijlnuub11'1 t.lb11wli2wlt
uwu Lnbtuunlnqj1wub110 L. 1111wug hj1liwu t.1.11w qn116nri Wl1ll1Wl111W
!lwub110' hjmpb11j1, !(lj1, ltwpuwlipbl1fl'1, ll1Wl1J:!bl1 011qwuwltwu 
uiw11w11Lnwuimpb11'1 L. wnu: U11Lnw1111wliwub11'1 6'12Ln Lnbriwpwztumlio 
l11Ulllbumpjmuub11'1. hWLnltwuibu qJnLl'l.WlllULnbuwLtwu lipb11flub11'1 
w11Lnw1111mpiwu 11w2Lnbl1'1 (wJqj1ub11'1) Ltwli pwijlnuub11'1 (qnliwrip'1. 
pn!UWl'l.P'1) uLnwgliwu Lnbrtwliwub11'1 li'12L.. lij1wdwliwuwlt hwzt.l.'1 
wnubLnt.l UjWll111WULnj1 w11Lnw1111wOfl'1 '111wgliwu uuiwLnwltwhw11liw-
11mpJnLUQ, u2wuwLtwL'1 !Wtrnt.l Ltlt116wLnbu ijlntuw1111w1.twu 6wtuub110: 

Uum11wJj1U 2112wumli tun2n11 wuwuuwuiwhwltwu ~b11lib11wJj1u 
Ltwli li'12~b11lib11wi'1u lllUlllbUnLpjmuub11mli hultwiwLtwu flWUWltnLPJWlip 
qmlwrip t LtmLnwltt.lmli, n110 ~b11liwi'1u Lt'1g qnliwripwlipw11mli 
uiwhuiwubLQ tLtnlnq'1wLtwu L. lllULnbuwLtwu LnbuwltbLnj1g uuiwLnwltw
hw11liw11 !t: Unw2tiu 11buiflmli qnliwriptig wu2wLnt.lw6 qwqb110 
wriLnnLnmli bu 2112wLtw li'12wt.lwJ(1Q, tiult b11Lt11n1111 11buiflmli' qw11uwu 
qimriwLnuLnbuwLtwu w2tuwLnwuf>ub11'1 bnmu 2112wumli lib6w6wt.lwL 
pw11Mwu m ijlntuw1111uwu w2tuwLnwuf>ub11 uibLnfl t LtwLnw11bL 
~b11liwJ'1U lt'1g qnliwripwlipw11'1g 011qwuw1.twu UjWl1Wl1lllWUJnLpb110 
Lnw11pb11 11w2Lnbl1 Lnbrtw4intubLm hwliw11: qnliwrip'1 L. 011qwuwLtwu 
UjWl1Wl1lllWUJnLpb11'1 pw11Mwu L. ijlntuw1111liwu wztuwLnWUflub11u 
w1111imuwt.1.bLn Ltwqliwltb11uibLm hwliw11. uuiwLnwltwhw11liw11 t 
lium11wi'1u 2112wumli, b11p WJ'l libf>buwub110 hwlibliwLnwpw11 wqwLn bu, 
011t.lw oupwgf>mli uLnwgt.lw6 qnliwripo ~b11liwi'1g 4intuw1111bL 
11w2LnwJ'1u qnliwripw lipw11ub11, n11Lnbrt qnliwripo ~b11libuLnwgt.lbLmg 
hbllln, n11uibu L'1w11dbf> 011qwuw1.twu uiw11w11Lnwuimp Ltw11bL'1 t 
lllbrtw4intubL linLnwLtw 11w2Lnbl1Q L. g11bL: 

'lw2Lnb11mli qnliwripwlipw11ub11'1 Lnbrto L. 1111wug Lnw11nrimpJmu
ub110 Ujblllfl t QUll111bL" bLUbLnt.l hnriwliwub11'1 !Wtrub11'1g L. ~b11liwjj1g 
qnliwripo qnliwripwlipw11Gb11 ijlntuw1111bLm L. hbLnwqwJmli qnliwrip
wlipw11ub11'1g 11w2Lnbl1 lllbrtw4intubLm ut.lwqwqmiu 4intuw1111wLtwu 
6wtuub11'1g: 

qnliwripwlipw11ub11'1 LWt.lwqnLJu Lnw11nrimpimuub110 n11n2bLm L. 
1111WUfl 6'12Ln LnbriwpwztubLm uuiwLnwltnt.l, n11uibu 011tiuw4 u4. 6.4-mli 
pb11t.lmli t 11W2ll1WJ'1u L. ~b11liwi'1u lt'1g qnliwripwlipw11ub11'1 4intuw11w11?i 
11wuwt.1.n11t.lw6mpiwu flWl1Lnbqo: tuu11'1110 Lm6t.lbL t q6w1'1u 611wq11wt.ln11-
liwu briwuwLtnt.1.: 

Qu11mut.lbL t, n11 Ltnnuib11wg'1WJ'1 hj1liwu t.l11w qn116nri qimriwgj1w
ltwu LtnLbltLn'1t.l lllUlllbUnLpjnLUU muti 13 11W2lll, PWJQ puWltL'1liWJWltwu 
lltWJliwuub11'1g bLUbLnt.l hwqtit.l 4 lllbrt 1.tw11bL'1 t LtwnmgbL 
qnliwripwlipw11ub11' A, 5, B, I: 

A Lnbrtwliwumli qLnut.lmli t wuwuuwuiwhwltwu ~b11liwitiu lt'1g 
qnliwripwlipw110: 
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'-'4. 6.4. 
~nnu qmhuripwllpwpubpnur A, 6, B, r. uiwplJ.w [!Gpwgenul 

ltnunwtii.lmtl m 1.4wh1.4wCii.lmtl t 8792 Lil qnllwrtp (llmn 1000 ctl mtu 
tun2nr brt2brwi.lnp wuwumGGbJlpg umwgi.lw6), n('I[! nuui 11w2uibJlp 
1.4whwG2p pwctwfil.tnul t hbmuJWL 4bp1.4 (lll). 

Q1 = 449, Q2 = 416, q3 = 455, Q4 = 505, q5 = 998, 
Q5 = 333, Qr= 230, Qa = 321, Qg = 525, q 10 = 1065, 
Q11 = 945, Q12 = 1005, Q13 = 1545· 

lifZJnlUWI/ 6. 3 

~ 
'lwzuit:iriti ht:iri?w4w!i hwllwril:! 

1 3 4 6 8 9 10 12 13 g 

A 
ll~ 4,36 0,75 2,30 0,95 1,88 1,15 3,54 2,20 3,60 

r 
~i 6 6,80 3. 15 4,76 2,05 0.66 4,45 6,80 6,15 6,95 

0 
N B 0,85 1.80 1.15 4,10 5.00 4,25 6,70 5.90 
ri 

6.70 

0 
«:>. r 
N 

6 ,65 3,95 4,60 3,00 3,80 1,25 2,95 0,60 1,20 
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qn1Jw11pwupwflGbpJ1 I.. l)W2lllhflJ1 uJ12L hbnwi.tnpmpJmGGhp[! 
pCinq:nuc+rlJ.nul bG wrumuw4 6.3-nul pbplJ.w6 mll.JwtGbrmlJ. (4ll) : 

Unw2pG mnrtP plJ.bp[! gnLJg bCi mwtpu, nn A qnllw11pwllpwppg 
tlpG~L. 1 11w2mo hbnw4.nrmpimGIJ 4wqtlmll t 4 ,36 411 , llt'lG!u 3 11w2mu' 

o,75 411 u wnG: 
UtweGb('IU gnl)g bG uiwtpu, np 6, B u r qntlwrwwllpwrGbpG 

wGwuGw1.4whw4wG ~bfltlWJPQ qmGLJ.nul bG hwtlw1.4wmwutuwGwpwr 
2,75, 3,20 u 2,60 Lill hbnwlJ.nnmpJwG lJ.flw: 

tuG111lrD hbmu1wtG t . n£ln2bt qnuw11.pwlipw£1Gbpp 01.4mtitlwt 
mwrn11mpJmGGhru u l)w2mbp[! fipwGg ltghL w1G1.4hu, nr1.4huqp 
qnliW'l.P'1 (onqwfiwl.Jwfi 1.4wpwpmwfi1mpp) lJlntuwr111wl.JwG qnulwpwJl'lG 
cwtuuhp[! trfihu CilJ.wqwqmJCi: 

'-'4· 6.5 
Lm6uwG wnw2J1G mwrphrwLimu 1.4w£lq plJ.wpwCiwl.JwG hw2-

4Wf\4Gbrm4. nrnzlJ.bt bG qntlwripwllpwpGbpfl lllWJ'ln'l.ntf)JntCiGbf'l[!, 
htGhtnlJ. 11w2uihpfl 1.4whwu2wrl.JJ1g t.. uibriwpwztumllpg: Qmn wm 
hwzlJ.wnLJGbpfl, ulllwglJ.ht bG qnllwripwllpwpubpp hblllt..JWL mwpn-
rtm~JmGubr!! (G4. 6.4). 

QA= 2320 ui, 0 0 = 1200 ui, Os= 1000m, Or= 4272 lll : 
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Cum wnw2pG ll1Wf1pl:if1Wltp, wGwuGwUjwhwltwG ~l:iflllWJpg 
q.nllwrip[! q.nllw11pwllpw11Gl:if1 ml:i11w4"1ntul:iLm 4"1ntuw1111wLtwG 6wtuul:if1Q 
Ltwqllmll l:iG. 

2320 · 0 + 1200 · 2,75 + 1000 · 3,20 + 4272 · 2,60 = 17607,2 mltll: 
bLGl:iLml q.nllw11pwllpw11Gl:i11r ml:i11wpw2tumllpg' GUjwmwLtwhw11-

llw11 t 2 11w2m[! ltgl:iL B q.nllw11pwllpw11pG, 5 11w2m[!' Ei q.nllw11p
wllpw11pG, pult 7 '1W2ll1[!' r q.nllw11pwllpwf1pG: '111wGn4. t pwgwm114.mll 
WllJnLLiwlt 6.3-mll 2, 5, 7 u 11 11w2ml:i11mll ml:iriw4'ntullwG hl:inw4.n11m
~JmGGl:if1p pwgwltwJnL~JnLG[!:'.:ln11u 11w2ml:i11p WJ'1UJPLIP ltgmllGl:iflQ 
UJWflql:igGmll l:iG tuGllflP LnL6mll[!, pwGp n11 411!'.iwmmll l:iG LnLMwG 
hGw11w4.nf1 ll1Wf1Pl:if1wltGl:if1p pwGwlt[!: UwltwJG, '1f1W hl:il.11 ltWUJ4.W6, 
tuG1111r L4WJllwGGl:if1[! 4"1ntu4.mll l:iG: Q.nllw11pwllpw11Gl:if1p hw24.w11Ltmll 
q.nllwripp ewGwlt[! UJl:ill1Q t 4'1np11wGw 11w2mp UJWhwG2w11Ltr iw4'n4., 
n11mll m4.JwL q.nllwripwllpwf1Q ml:i11w4.n114.w6 t: ruLt WJ'1 11w2ml:i11mll 
q.nllwripp 1.4whwG2w11Lt1:! UJWJllwGwLtwGn111:iG [!G11mG4.mll t hw4.wuw11 
qJlnJp: 

Q.nllw11pwllpw11Gl:i11r 4'ntuw11w11?1 ml:i11wpw2tumll[!, hw24.r wnGl:i
Ln4. tuG1111r 1.4wJllwGGl:i11mll llmg4.w6 4'1n4"1ntum~JmGGl:if1[!, gnLJg t m114.w6 
Glt. 6.5-mll: 

tuG1111r m4.JwLGl:if1[! ~nLJL l:iG ll1WLPU JnLflWQWGLJnLfl q.nllwripwll
pWf1P9 q.nllwripp ml:iriw4'ntum~JnLG[! gwGLtwgw6 11w2m: Um 
uwhllwGmll[! 1.41:imp t w11mwgnL4.P tuG1111r llw~l:illwmpltwLtwG llnril:iLmll: 
UJll 11l:i1.4pmll 1.41:imp t hw24.r wnG4.l:iG Jm11wewGLJnLf1 q.nllw11pwllpw11r 
mw11n11m~JmG[! u 11w2ml:if1p 1.4whwG2[!: 

b~l:i XA1-n4. G2wGwltl:iGp q.nllwqpp pwGwlt[!, nf1[! A q.nllw11pwll
pw11pg ml:iriw4'ntu4.mll t 1 riwzl.11[!, X5 ,-n4.' q.nllwqpp pwGwljm~JnLG[! Ei 
q.nllw11pwllpw11pg 1 11w2ml:! u wnG. WUJW tuG1111r llnril:iw Ltwfll:iLP t 
Gl:iflltWJWgGl:iL hl:il.11UJWL hw4.wuw11mllGl:i11n4.. 

XA1 +XA3 +X,u +XA6 +XA8 +XA9 +XA10 +XA12 +XAJ3 =QA, 

X51 +X53 +X5.i +X56 +X58 +X59 +X510 +X512 +X513 =05, 

X81 +X83 +X8.i +X86 +X88 +X89 +X810 +X812 +X813 =Q8, 

Xn +Xn + Xr.i +Xr6 +X n +Xr9 +X no +Xr12 +Xr13 =Or. 
XA1 +X51 +X8t +Xn =q1. XA3 +X53 +X83 +Xr3 =q3, (6.198) 

XA.1 +X54 +X 84 +Xr4 = q.i. 

X AB +X58 + X8e +Xre = q8, 

X A6 + X 56 + X 86 + X T6 = % • 

XA9 +X59 +X89 +Xrn = q9, 

XA10 + X510 + X810 +Xno = q10.XA12 +X512 +X 8t2 +Xr12 = q12· 

XA13 +X513 +X81J +Xr13 =q13: 

Pwgp 1111wGpg, tuG1111mll Gwtuwml:iu4.mll t, n11 q.nllwripp [!G11hw
Gm11 pwGwlt[! hw4.wuw11 t pnlnfl 11w2ml:i11p 1.4whwG2w11LtpG, WJUpGpG. 
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QA+Q5 +Q8+0r=q1+q3+q-1+%+q8+q9+q1o+q12+q13: (6.199) 

nLGl:iGWLn4. 13 hw4.wuw11mll 36 wGhWJll1n4.. WJ'1 hwllwltwf1q.p 
nL6nLll[! un4.n11wLtwG l:i11wGwltGl:i11n4. hGw11w4.n11 it: 

L tuG1111r GUJWll1WltG t' n11n2l:iL wGhWjl.11Gl:i11r WjGUjpUp 1111wLtw~ 
UJf1dl:ipGl:if1, n11nGg 11l:iUJQnLll 4"1ntuw1111wllp2ngp [!G11hwGm11 4.wqe[! 
q.nllwripwllpw11Gl:i11pg q.nllwripp ml:iriw4'ntumllGl:if1[! 11w2ml:i11. LrGl:iG 
GLl.wqwq.mJG[!. 
c = QAIX Al+ QA3x A3 + QA./x A./ + QA6x A6 + QA8x A8 + QA9x A9 + 

+QAIOX AIO +QAl2XAl2 +QAl3XA/3 +051X51 + ... +Q513X513 + (6.200) 

+081X81 + ... +Q813X81J +QnXn + ... +On3XrtJ• 

nf1l.111:i'l. QA1-[! ml:iriw4'ntu4.nri q.nllwripp pwGwltG t A q.nllw11pwllpw11pg 1 

11w2ml:! u wnG: 
OUJmpllwL Lm6mll q.mGl:iLm hwllw11 oq.m4.l:iL l:iGe pw2tullwG 

llnrir~rLtwgllwG l:iriwGwltpg, n11G wlll:iGwUJw11q u llwmil:iLrG t, !P 
1.4whwG2mll l:if14Wf1Wll1u hw24.w11ltGl:i11 u hGw11w4.n11m~JmG t ll1WLPU 

2112wGgl:iL llpwJG llpWll1PUl 1lwm11pgwGl:i11n4., nf1[! 4'1np11wgGmll t 
utuwLGl:iflp hGw11w4.n11m~JmG[!: 

84.JWL l:iriwGwltr llw~l:illwmpltwLtwG UjWhWG2[! hl:ill1UJWLG t, l:i~l:i 
Ci 2wGwltl:iGQ wnwpllwG ml:iriwllwul:iflp (q.nllw11pwllpw11Gl:i11p) QWGWlt[! 
m-n4. u 1.4whwG2n11 ml:i11wllwul:i11r (11w2ml:i11p) pwGwlt[! n-n4.. WUJW 
o1.4mpllwL u llp2wGltJWL LnL6mllGl:i11mll UJl:ill1Q t UJWll1ltl:i114.l:iG m+n-1 
wGriwllGl:ifl[!: Ul:ifl 011pGwLtmll m=4, n=9, mump hl:imwq.w Ltwqll4.nri 
llwmf1pgwGl:i11mll Lf1wg4.nri 4.wG11wltGl:i11r ~P4.I:! UJl:il.11Q t hw4.wuw11 LrGr 
12-p: 

tuGriflP Lm6mll[! uLtu4.mll t wqwm llwm11pgwJp Lf1Wgmlln4.: 
Uwl.11f1P9WJP Lf1WgllwG hwllw11 oq.mwq.n116l:iL l:iGp wlll:iGWUJWf1qwq.mJG 
l:iqwGwlj[!: U11Jmuwlt 6.4-mll Gl:i11ltwJwg4.w6 t q.nllwripr pwztullwG 
l4LWG[!: <Dne11rlt pwnwLtmupGl:i11mll 1.4wmltl:i114.w6 ~4.l:ifl[! 4.l:i11g4.l:iL l:iG 
W'lJnLUWlt 6.3-pg: '111wGe gnljg l:iG U1WLPU q.nllw11pwllpw11Gl:i11p u 
11w2ml:i11p llp2u hl:inw4.n11m~JmGGl:i11[!: 

Cum WJ'1 UJLWGp' q.nllwripp ml:i11w4'1ntullwG 6wtuul:if1[! Ltwqllmll 
l:iG. 

c = 449. 4,36 + 455. 0, 75 + 505. 2,30 + 333. 0,95 + 
+ 321. 1,88 + 27. 1,15 + 202. 4,45 + 236. 4,25 + 288. 6, 70+ 
+ 777. 2 95 + 1005. 0,60 + 1545 · 1,20 = 13246, 92 mqtl: (6.201) 

84.JWL' tuG1111r hl:i11~wLtwG LnLMWG GUJWll1WltG t' hl:imwqnml:iL 
q.nllwripp 01.4mpllwL pwztullwG L4LWG[!: 

1w24.wf14P wnw2pG 4'mLmll n11n24.mll l:iG wJG 4.wG11wltGl:i11r 
lll:i6m~JmGGl:if1[!, n11nGp q.nJwGmll l:iG Lf1wgmgpi mnril:if1P9 Lt 
UJmGwltGl:iflpg: PnLnfl 11l:i1.4pl:i11mll, Lf1Wgmgpi uJmGwltr 4.l:iflup 4.wG11wlt[! 
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(A mnri.) umwCinul t 0 Wfldtp: UJll qf1nU wlipnri.2 tm6liwu [!Upwgpmu 
~wm4tf1t.lttm t: 

,w2t.lwf14nLli tCip liJmu Lf1Wgmgfl! t.lwCi11w4Citf1ti lit6mpJmCiCitf1[!' 
l:ipt Lf1Wgmgfl! UJmCiw4Citf1flg wnw2wgw6 t.lwCi11w4Citf1ti lit6mpJmCi~ 
Citfl[! Ci2wuw4tup UA, u5' Us L. Ur -nt.l. tiu4 Lf1Wgmgfl! mnri.tflflg 
wnw2wgw6 t.lwu11w4Citf1ti lit6mpimuCibf1[!. V1, V3, V4, V6, V8, V9, v10 

V12, v,.Tnt.l WLl.IW U[lWUg WfldbpCibflfl hw2t.lwf14ti hwliWfl ttw4tll1WJflG 
'lflflp[! 4tf1Cifl htllluJWL hwt.lWUWflnLPJnLCi[!' u + v = -C, nJlUltll. c -Ci 1 lil 
qnliwri.pfl mtri.wlflntuliwCi htnwt.lnf1mpJmCiCi t 'lfllllWf14t.lnri. lllnri.fl L. 
UJmUw4ti hwmliwu t.J.wu11w4mli: 

Lflwgmgti! lllnri.tritig u UJmuw4Citf1tig Cluwt.lnf1t.lw6 pntnfl 
t.lwu11w4Citf1ti umwgt.lw6 lit6mpJmCiCitf1[! qf1t.lmli tu uwlllf1f1gwJti 
hwliw~wmwutuwu mtri.trimli (w11.Jmuw4 6.4): 

'-l.wu11w4Citf1ti lit6mpJmuCitf1[! hCiwriwt.lnf1nLpJmCi tu lllwttiu 
htlllwqnllltL Li. ti hwJlll ptfltL pwgwuw4wu «wqwlll llltri.tfl[!»: 

tpt U+V -G lflnpf1 t U Li. 11-p hwlllliwCi pwnw4mum hwliw~w
mwutuwu lit6mpJmCif1g, t.ltrigf1w6 hw4wnw4 u2wCint.l. WLl.IW WJ'l 
«wqwm mtri.[!» pwgwuw4wCi t Li. tm6mli[! ~blllp t pwflttwt.lbt: 

,w2t.J.wf14Utf1[! gmJ9 tu mt.ltL, nf1 A10, 51, 53 54 56 58 510 
81, 83 /,,. 84 «wqwlll Ulbll.tfl~» pwgwuw4wCi bCi u 'tm6mliQ 4w'f1n11. t 
PWfltLwt.lt.ltL pwgwuw4wCi wqwlll llltll.bfltig nf1ut lit4ti oqll1wqnf16liwCi 
hw2t.lf1Ci: l°'J1np, wCihf1wctt2U1mpJmCi !4W hw2t.lwf14btm pntnf1 
lib6mpJmuCitf1[!, pwuti nf1 pwt.J.wf1Wf1 t qnut lit4 pwgwuw4wu 
lib6mpJWCi hwCi11tu qwl[!, nJl~tuqti u4utL htlllwqw pwfltLWt.lliwG 
wCig4wgmli[!: Uw4WJU ~LWCifl PWfltLWt.lliwu w2tuwlllWU1Wf1nLpJmCi[! 
4wtut.J.w6 t Cif1wCif1g, pt pwgwuw4wCi wqwlll llltll.bf1f1g nf1(! 4oqlllw
qnf16t.lfl WJ'l u~wlllw4ti hwliwf1: tpt hwJll1uf1 tu pnLnfl lit6mpJmCiCitf1(!, 
WLl.IW oqlllwqnf16t.lmli t Uf1wGgf1g wlitCiwlflnpf1 pwgwuw4wCi[!: ,tl.111..i.W
PWfl, WUhf1wdt2U1 t npn2tL WJ'l «WqWl.11 1.11t11.tpti» lit6mpjmCiutp[!: 
,w2t.1.wr41:! 4w1.11wf1i.Jmli t (!Ul.ll U+V+C=O pwCiwClli.f1: 

,w2t.lwf14utf1(! gnLJg tu ll1t.lbL. nf1 wlitCiwlflnpfl pwgwuw4wCi 
lit6mpJnLCi[! q1.11Cit.J.mli t 81 pwnw4mumli u hwijwuwf1 t 6,61-p: 'lw 
QnLJQ t ll1WLf1U, nf1 1 'lW2ll1nLli u~w1.11w4whwf1liWf1 t qnliwri.pti lifl liwu[! 
1.11b11.wlflntutL B qnuwri.pwlipwflpg: 

Ofl~tuqti Lttf1w4gmliubf1ti pwuw4(! lflnpflwgCibCip, nf1Ci 
wCihpwctt2ll1 t 4Wll1WfltL O~l.llpUWL LnL6mli Ul.llWCiWLnL hwliWfl 
Ci~wll1w4whwf1liWf1 t liflCi!li. octwu11w4 f1Ci11tpuCitf1ti nrn2liwuu wugutu~ 
PWfltLwt.ltt u1.11wgt.J.w6 u4qpGw4wG 4gmUG WJCi~tu, nfl~tuqfl WJCi Lf1Cif1 
wlitGwonll1t'14c:! o~uitiowtflCi: 

'lfluiwri4tGp uuiwgt.J.w6 4gliwCi pwrttwt.lllwCi hCiwrwt.lnJlmpJmU(! 
(W11.JnLUW4 6.4 ): 'lw 4wf1tLti t 4wuiwrtL (!UUl liWl.llflflgwJti JnLflW
pwCivmri uinri.ti (4wll (!UUl JnLf1Wpwuvmr UJmGw4ti). tpb WJ'l uinri.mo 
(4wli UJmGw4mli) ptnCit.J.w6mpJmG(! quiGt.J.mli t WJG t.J.wCi11w4mli, nflmO 
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Unwpf7u uwm11f7gw 

~ 
1 3 4 6 8 9 10 12 13 

r 
-4.36 -0,75 -2,30 -0,95 -1,88 -1, 15 -3,60 -1,25 -1,85 

'1. I0.95 11,88 ~ 13.54 12.20 ~.60 
I0.75 12.30 ~ I 4.36 

A 0 449 455 505 333 321 27 2090 

- \ 6,80 13.15 14.76 12.05 10.66 14,45 16,80 16. 15 ~.95 

6 -3,30 202 202 

-3,10 
I o,85 I 1,80 I 1,15 14,10 15,00 14,25 16,70 \5,90 16.70 

584 
B 296 288 

0,65 
I 6.65 13.95 14,60 13,00 13,80 11.25 12.95 10.60 L 1.20 

3327 r 777 1005 1545 

449 455 505 333 321 525 1065 1005 1545 

luLI'lf1f1 pwflttwt.lliwCi [!Cipwgpmli ~tuip t fl u4wuif1 mCitCiwt. nfl 
uJmCiw4Citf1mll Li. uinri.trmli qmliwf1WJf1Ci pwuw4mpJmCiutf1(! qnliwri.p
wlipwrutflmli u 11w2Lntf1mli !L1.1t1.11p t lflnlflntut.ltG: 

A uinri.mll qnllwri.Pti L1.1whwu2t.1.n11. pwCiw4(! qf1wugt.J.mtl t A 1 
ttwu

11
w4mu qnliwri.pwlipwf1f1g 4,36 4li htnwt.J.nf1nLpJwCi t.lflW: tpt UflWCi 

Ultri.wlflntutCip A9 t.J.wCi11w4, n[llfltll. qnliwri.pwlipwf11'19 htnwt.lnf1nLpJmU(! 
4wqlimli t 1, 15 4li. WLl.IW qnliwri.pfl lflntuw11f1liwu htnwt.J.nf1nLpJmCi(! 
4wf1tLti t 4f16w1.11tL 3,21 4li-nt.l: B l.11nri.mli qnliwri.Pti L1.1whwu2t.1.n11. 
pwCiw4[! qf1wCigt.lmtl t B9 t.J.wCi11w4mli, qnliwri.pwupwf1fl9 4,25 4li 
htnwt.lnf1mpJwCi t.lf1W'. tpb CiflWCi U1t11.w2wf1c.ttCip B1 t.J.wCi11w4. nf1uitri. 
q.nliwri.pwlipwrtig hbnwt.lnJlmpJmCi[! 4wqllmli t 0,85 40, WLl.IW qnliwri.pti 
lflntuw11rliwu hbnwt.lnrmpJmCi[! 44f11Sw1.11t.lti 3,3 411-nt.l: UJ'lllltiuti 
11w1.11n11.mpJmCiCibf1 4wf1btti t wGtt Ciwu liJnLU LtwCi11w4Cibf11'l Ci4w1.11uwllp: 

<DntuW'lf1liWG Cin[l U.JLWCi(!, n[l[! 4wqlit.J.tL t t.J.t[l(! u4Wf1Wq[1t.J.W6 
Llhf1LnL6mpjWCi oq.Cimpjwlip, pbf1t.J.W6 t Wll.JnLUW4 6.5-mli: 

Q.nliwri.pfl lflntuW'lflliWCi 6wtuubf1u (!UUl Cinf1 Llllwufl 4wqlinul bCi. 

c = 455. 0,75 + 370. 2,30 + 333. 0,95 + 321 . 1,88 + 
+ 525. 1, 15 + 86. 3,54 + 202. 6,80 + 449. 0,85 + 135. I, 15 + 
+ 711 · 2,95 + 1005. 0,60 + 1545. 1,20 = 9679,92 ll1{/tf: (6.202) 

Unw2tiu lLIL wCifl hwotliwuimpJwlip lflntuw11f1w4wCi 6wtuutf1Ci ti2tL 

bCi 13246,92 - 9679,92 = 3567 ll14li: 
<Dntuw11rmliCitf1ti uU1wgt.J.w6 Ll.ILWCiu wGhf1wc.tt2ui t hb1.11wqmnbL 

Gt.J.wqwqnl)Cit'I hwliwf1: UJ'l GL1.1w1.J1w4nt.l hw2t.lwf14nLO tCip U u B-ti 

hwliWL1.1WU1WUtuwCi lit6mpJmGCitf1(!: 
Lm6UwG hw2nf1'l lflnLLCi wqwui 1.11t11.tf1fl pwgwuw4wu 

llh6mpJmCiCitrti htuiwqn1.11mliCi t: 
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Urynww[/ 6.S 

3 4 6 8 9 10 12 13 

-2.00 -0,75 -2,30 -3,54 -7,19 -1,79 

14.36 10.15 12,30 
-t-;-:--:-=-+.--.J_ 

13.54 12.20 wao-
+ 86 
\ 6,80 ]6.15 16.95 

2090 

r~q: \ i~i; .. +i~,:·.· :"oo ~, 3;:;,8~0=t;j 1:;.2:;:5=l:';::.:=26:~;9:~
21

:=::-:- :::; ~:: 
1-·-t-··----I 455 370 

.
3

,
26 

Ts.ea 13."15___,.,.14-.1-"6--L-

0 

6 

8 1 10.es 
,15 4 

r----+-----1 49 
16.65 

1--1----··-+-··4--49_J_ 777 1005 1545 3327 

~-.---'----L--..L 5 303 321 525 1065 1005 1545 - · 1 I 

0,59 r 

1wliWUjWU1WUf1JwCi hw 11 t.(ib --~ 
56. 58 

1
· 59 Z'-1.Wll'i Ill! gmjg bCi IIlWLPU nn 53 54 

' u «wqwui mb11.h11Q» p i. Ci , i· , , 

l!w11hLP t pw(lbLwtlhL, oq.mw n ab ~g~<uw ... w bCi, PWJ9 tlwuirpgwCi 
mfip wtibCiwlflner pwgwuwLtwh ~bb~L~JnL~i;wm uibrtQ», ewCip n11 WJfi 

UwlOrpgwfi pwrbLwt.lbLm op 0 
Lmg hblOn, umwgtlbL t q.ntlw zw:;~ q.n(l n11.mpJntGCib11 LtwU1w(lb-

uib11.wtflntubLm pw(lbLWtltlwb Cin(l UIL~U (~~~~~~~g6 6~ntlwrtPD fl.WZlil 

bu. CuLn WJI). UILWfip' q.nliW'1.PP tflntuw1111uw(j tlll~ a~tuubnn l.jwqtlbL 

C=455 0,75+370· 2,30+333· 0,95+ 119· 188+ 
+ 525. 1, 15 + 288. 3 54 + 202 0 66 ' 
+777· 2,95+ 1005 . 0. 6o+ 1s45 : 1 Jo~4~~~J~: 135.1,15+ 

, , ,:;TCJ 1.11/jtJ: (6.203) 

Urynww[/ 6. 6 

I~ 1 3 
Cibn 

4 6 8 9 10 

I Snribp 

12 13 

-2,00 -0,75 -2,30 -0,95 -1,88 -1.15 

[~-'- ~--;;· 14:36 
-3,54 -1, 19 -1,79 

T~~r 12.30- 10.95 11,88- 11.15 . 13.54 12.20 13:60 ··-· 

370 333 119 525 288 

6 1,22 16.86 !3,15 14,76 \2,05 j0,66 14.45 16.80 16~95 
2090 

16,15 
._:~ 

202 202 
.~ L.--.. -

B 1,15 I0.85 11.80 11.15 14.10 15.00 14,25 16.70 f5.90 
449 135 

f6.70 
584 

r 0,59 j6.65 13,95 14,60 13.00 IJ.80 11.25 12.95 
. ··-

10.so 11.20 
777 1005 1545 _332I ·-

449 455 505 333 321 525 1065 1005 1545 
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b11ti11nrri UILWUP hwobtiWUlnLf')JWtlP l.Pntuwfl.llOLlifianti awtuub(lU 

f12bl bCi 9679,92 - 8774,96 = 904,961.11/jU-nt.1.: 
Lmbliwfi oU1LntiliwtmpJmfiCi ummq.bLnt hwliw11 Cinrpg n11nzmli 

bGe U u V-Ci: «Uqwui mb11a11ti» tlbbntpJmfiCitrti hwliwq11mlin gmJg t 
UlUlltiu. nr t'lf1WU.J;! pnLn(lQ l).(lWL(wCi bCi: 1buiuwpw(l, tntbnttlfi OUlliltlliWt t 

(Gqwqwq.nLJCi): CCil).hWCinL!l l.Pntuw11rwtiwCi awtuul::i(l(! hwuWUjWUlWUtuwCi tnw(ln-
qnLPJWOP q.nliwrwwopw11Cib11li u 1111wug Ltgt.1.wa qwzuib11li ml::iqw
pUJZtutiwCi wnw2l1Ci lflntlntli l(wqomli bfi. 

C
1 

= 17607, 20 + 8774,96= 26382, 161.11/jtf: 
Uwl(wJCi nt pnln(l OUjtntiliWL owpl::itiwtnpl(wl(wu tmbmuCibpfi l::ifi 

hwCi11tiuwCimli t.nCiuibuwl(wCi hpliCiwtuCi1111li OU!Ultiliwt tmbmliul::ir: 
~tiliuwtuuri.1111 outmliliwl uiCimbuwl(wCi LntbliwCiQ l(w11l::iLli t hwuCibt 
upwJCi WJU l).butf?nLli, l::ipb WJl'l tmbmliQ pwt.1.w11w11mO t pnln(l WJU 
utw1tiwCiCil::i11tiu. n11nCiE n11nzli! l::iG mt.1.Jwl tnCiml::iuwl(wCi hpliCiwtuCirirli 
hwtlwp: 11::itnuwpwr. OUjtnpliWL LOtbliWCi t.ll::iflWPb(lJWL t.ll::i112uwtiwCi 
bqrwLtwgntpJmCiCil::ir wCil::itm CiUlwmwtint.l b11Lt11npq lflmLntli hbmwqn-

1.llnLli l::iCiE urnwgi.twa oU1mtiliwL LI.IL wCin: 
1buiwqnuintpJwCi u b11ti11n1111 l.Pnqti tntbliwCi w11rumu.eul::i11'1 

qb!llmampJWU CiLl.lwmwtin tiw1wumli t Ci11wumli, n11U1buqti n11nzbL 
q.ntlw11pwopwpCitnti tnwrnqmpJntCiCil::i11li lflnlflntumf}JWCi u ri11wCig 
Ltgi.twb qwztnb!lP t.lb11wl(gtiwCi hCiw11wt.1.n11mp1mCiut11n wt.ll::iLti Cit.lwqw-
q.mJG lflntuw1111wtiwfi awtuul::in utnwCiwtm hwown: 

UrumuwLt 6.6-pg bpumu t, n11 B q.nuwqpwtlpw11tig 4 11wzuin 
lflntuw1111t.1.mtl t 135 tn q.nliwflp, n11ti lflntuw11rliwG nu11hwCint(l hbnwt.ln
pntpJntCiQ tiwqtimli t. XAB + XB4 : 3,20 + 1, 15 = 4,35 /jtl A q.nliw11p
wllpw11tig 4 fl.W21Iltl q.mCit.lmli t (!UijWlil::iCi[! 2,30 l!li hbnwt.lnrmPJWCi t.lrw: 
6 q.nowripwtlpwrtig 8 11wzmn lflntuw11rt.lnttl t 202 t.n q.nliwqp, 
l.Pntuw11nowCi nCi11hwCimr hl::inwt.lnf1nLPJntUQ l(wqontli t. XAB + Xse = 2,75 
+ 0,66 = 3,41 I/ti. pull A q.nliw11pwtipw11tig 8 riwzmn q.mCii.tmu t 
!]Cil).WObCiQ 1,88 /jtJ hl::inwt.ln(lOlf')JWU t.lflW'. 11::itnuwpWfl, tnCiUlbUWUjl::iU 
UUjwtnwtiwhwptlwr t, n(lutbuqti 4 u 8 11w2uib11Q tigt.ll::itiCi A 

q.nliw11pwlipw11tiu: A q.nliw11pwupwntig 10 ri.wzmn lflntuwrirt.1.ntu t 288 tn q.nliwqp, 
nrti l.Pntuwrirtiwu hlmwt.lnrmpJntCiQ tiwqtimli t. XA1o = 3,54 /jtJ, lipCimbn 
~w11tnbqpg t11umu t, n11 CiU1wmwLtwhwrliw11 t 10 11wzuiCi wlipnq-
2mp1wlip l(gl::it r q.now1wwtlpw11pCi: qntlWl'\PP lflntuw1111liwu (!Gqhwum(l 
hbnwt.lnrmpJmCiQ A q.nliw11pwlipw11tig r q.nowripwopwrti op2ngnt.l 10 
11w2m tiwqtimli t. XAr + Xrro = 2,60 + 2,95 = 5,55 /ju. Pfi!Ull::iu t.nl::iuCimli 
bCi.e, l.Pntuw1111nttiCib11li hl::inwt.1.n11mpJmGCibpp uiw11pl::i(lnLpJmGQ l(wqlimo 
t 2,01 ljtJ, tiuti nG11hwump, nt mCitnl::iut.lwrwLtwCi lflntuw11pwl(wCi 
6wfuul::i(l[!. Q10 · 2,01 "' 1065 · 2,01 = 2140,65 1.11/jtl 11::iuiuwpw(l, UUjW· 
ll'IWl!WhWf1UW!l t 10 fl.WZUlfi WUPOl'\l?nLPJWOP l(gbt A q.ntiwqpwlipw(lpCi: 
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ul/. 6.6 

~ 
1 3 4 6 8 

II 

fl 

-0,79 -2,30 -0,95 -1,88 

A 0 L4.36 ID.75 12.30 10,95 [1,88 
455 505 333 321 

j0,85 11 ,80 B L!. 15 J4,10 l5.00 
449 

r IS.SS 13.95 14.60 13.00 13.80 

449 455 505 333 321 

454 

9 10 12 

-1 , 15 -3,54 

~ 13.54 ~.20 
1065 2 

14.25 16.70 ~.90 

11.25 ~ !0.60 
1005 

525 1065 1005 

Ul]Jnww/j 6.7 

13 

13,60 

L6.7o-
3204 
f---

449 
11.20 
1545 2550 

1545 

C= 455 . 0,75 + 505 · 2,30 + 333 . 0,95 +321 · 1,88 + 
+ 525 . 1, 15 + 1065 . 3,54 + 449 . 0,85 + 1005 . 0,60 + 
+ 1545 . 1,20 = 9627,58 tn[/t.1: (6.203) 

uwtunn'l llUWCijl hwtlbtlwLnnLpjwllp itJnflJW'l(lllWCi 6wtuub(1(! 
llb6wgbt bCi. 9627,58 - 8774,96 = 852,62 Ln~tl. pwig wCiwuGwUjwhw
LfwO :PbnliwJjlg q.ntlwqp[! l)W2UlWJjlG q.ntlwqpwtlpwpGbp LtinflJwl)nbtnL 
6-wtuutnG '121:iL tu· 

17607,20-(998 2, 75+865. 3,20+3495-2,6) = 
= 17607,20-14499,50=3107,70 m[/t.1: 

QOl')hwGnq1 lflntuwl)JlWLjwG 6wtuub111J Ljwqtlmtl bG. 
C2 = 14499,50 + 9627,58 = 24121,08 m[/tJ: 

UJutiCit?Ci, wnw2j1Ci Ltimt'1 hwtlbtlwLnmpJwtlp, itJntuw11pwljwCi 
6wtuutnG r2tt bCi 

26382, 16-24127,08 = 2255.0B ml/u: 
~buillwpwp , Glj. 6.6-mtl pbpt.lw6 hwtlwUjWLnwutuwG lllwpnqm

~Jwtlp qnliwqpwtlpwriCibpjl Ulb11wpw2tunul(! Ii lflntuw1111tlwCi 4.h112flCi 
UjLWCi(! (w111muwlj 6. 7) OUjUlfltlWL bCi I.. UlGUlbUWUjbU w11111mGw4,bUl: 
np~buqjl l)pwGnul hwtlnqt.l.bCit?, UUlwg4,w6 1.trnluw11fltlWG uuwGG 
munulGwuflpbGe tlflCifllimtlfl hwliwp: Um uUjwUlwljn4, wCihpwctbzlll t 
hw2t.1.w114bL U Ii 11-p hwtlwUjwmwutuwG tlb6mp1mGGl:ip[!, [!ULn npnul , V,
G C!Ci11mGmo bCie hw4,wuwri 0-fl: 

t>Gg!jbU 4.bplimtl Cizbt bGl?. npUjbUqp UJLWU[! hbUlwqnUlbCie 
lljlCiflllnulfl hwllwp, wCihpwctb2m t. OflUjbuq!i qpwri.t.lw6 tlw!i11w4Cibpjl 
ewCiwlju hw4.wuw114.'1 u1mCiwljCibpp Ii mn11l:i11ti q.nulwnjlG, itinenwgCibtnt.I. 
llb4mt. B < m + n - 1: 

Utnwg4w6 owmpjlgwJmll (w111muwlj 6. 7) qpwri.4.w6 4wG11w40bpjl 
Pfltl.C! hwt.1.wuw11 t 9-jl, WJI) l)btllemo hwz4.wn4Gbpjl hwtlwp wCihpwctbzm 
t mGbGwt· m + n - 1 = 3 + 9 = 11 : LiJ'lllltiuti tirw4.ti6wlj[) huw11wt.1.n11m
~JmG ~~ UlWLflU npnzbtm U; u V1 _,, pntnfl llb6nLf}JnLCiGlmC!. ljWUlW(lbL 
pnLnn wqwm mbrtb(lfl hwzi.twri4Ci m Lll:inLmOmf}JnLUff 

,blllwqnU1nL~JmGGbpfl WPllJnLCiflGbpQ gnl)g bG UlWL~U. np pntn11 
«wqwUl lllb'1b(1(!» l)pwljwu bCi: 1bmt..wpwp, wrumuwlj 6. 7-mtl pbp4_w6 
unwG[! wllbCiWOUjUlflllwtn la UlGUlbUWUjbU Wfl'lJOLGUJijbUlCi t: 

~b(l[! pbptl,w6 hwzt1wp4ub110 tm6mtl bu hwtlwlljwl/lwutuwG 
l.nWfln'lnLPJWtlp q.nllw11pwopwpCib11'1 OUjtnjlOWL mbqwpwztutlwCi Millflf"IC! 
lflntuw11nwljwCi tlfl2ngCil:i11'1 w2tuwmwGpjl hw4wuwn lljWJtlwCiCibpfl 
flb~flmll : Qnp6CiwljwGmo, hwUlljWUjbu tb11Gw1~Ci I.. Gwtuwtb11Ciw1f1Ci 
Zl12WCiCibpnul, tlpwUlbuw4 Ii hwi.twuwp UjWJtlwGGbn qn1mp1mG ~ndibCi: 
UJI'} w2wGCib11mtl CiwCiwlljWflhCibrn l?Wflpwnntn bu, m(ib(j UlW(lpbn 
PbflmpJm(jGbp, 4nnmp1mCiCibp, f1Jnn11mpn1111mpJmGCib11 Li wnG: UJ1l 
flb~t?mll JnLJ1WflWCi!JnLfl CiwGwUjwphfl hwtlwn UjblllI! t n11n2bt hwtlbtlw
tnw4wG q.n116wljf19Cibp, nrnGe hwzLlr Ujbmp t w11GbG 1mnwewOt.1mn 
tnCitnbumpJwCi nbtrb:PwJflCi Ii pCiwl.JtflllwJwljwG lllWJtlwGCibnlJ: 
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1 . st'lt4Usnt-unruusr'-IU3ru uamratr 
'7wt/lift/W<f f 

Q;nuzwmtitnliuwf/wti h/11ltiwf/wti t12wf/wpmJUlif1/1 t12wf/mp1wti u plif1pwhwlf wp/1 
w2/uwtnwtiptili(1/1 Wq{lnUJli/uti/11./Wf/wti dwt1f/liU1tili{lti [JUtn '7WJWUU1Wti/1 

'7wti{IWU/litnmp1wti qntn/1wf/wtimp1wti 

=v Uztuwmwliplil:ifl~ qmnhCil:inn 
wliqwCimtlCi [)Utn hwrpwtlw1- Ciwtuwllm- OwunpmpJmu , 
llzwljwpmJUl:iJ1'1 nw1hu uw1h[i LlmCiw1tiu 

ucuuuusuu snrtu 
1 tunqwuti l:irl:iuuwn 5.08+15.08 20.08+30.08 1.08+10.08 
2 Onq. Ujwnwrtn. nwn6mll 15+25.08 25.08+5.09 10+20.08 
3 Onq. wwnwmn. ljlntuwnn. 15+25.08 25.08+5.09 10+20.08 
4 QnnwCi. UjWnwntn. armul 15+25.08 25.08+5.09 10-;-20.08 
5 'lwuP.Lllwnwnm. cwn6mil 15+25.08 25.08+5.09 10.,.20.08 
6 ,wGp. UJWnwnm.-Uinh.Jwnr. 15+25.08 25.08+5.09 10+20 08 
7 "lwGp. wwrwn111. armul 15+25.08 25.08+5.09 10+20.08 
8 tunrfl uwp 15+25.08 25.08+5.09 10+20.08 
9 uwfuwQwUp. Un LI Lilt°IUWQhW 10+20.09 5+10.09 20+30.08 
10 'lw2111h 111n41wGmll 1+10.09 5+10.09 20.,.30.08 
11 "lwgwhw111t!Wl awGo 10+20.10 10+20.09 20+30.08 120+250Llnlhw 
12 1bnP'1CltinGl:innll llJWUnLU 1+10.10 1+10. 10 1+10.10 
13 '1.wn a.wnCiwCi. QwowCinul 1+10.03 10+20.03 1+10.04 
14 1wlip.wwnw111. l!WJ16mll 10.;.20.05 20+30.06 10+20.04 
15 1wGp.UjWf1Wf1111.lflnhJWflO. 10.;.20.05 20.;.30.06 10+20.04 
16 "lwGp. wwnwn111. anmll 10+20.05 20+30.06 10+20.04 
17 'lW7lllh awowlinul 10+20.05 20+30.06 10+20.04 
18 Pt;ppwhwtJwp 15+25.07 5.;.15.08 20.;.30.08 3.;.70,4.;.40 
19 Pbnpll uil:inwthnhlmll 15+25.07 5+15.08 20+30.08 5+20a/hw 
20 Onn111 h hwuwt.lnnnul 25.07+5.08 15+25.08 1+10.09 
21 01'J.Olll h pwp6nul 25.07+5.08 15+25.08 1+10.09 
22 Oqn111 h tiintUwnnmll 25.07+5.08 15+25.08 1+10.09 
23 'lt;q nGnul 25.07+5.08 15+25.08 1+10.09 

QUrtiUuUSUu quri-. 
1 tunawGh brl:iuuwn - 25.;.30.08 10+15.09 
2 011q. UjWf1WJ'1111. llWfH".rnul - 1+10.09 25.09+5.10 
3 Onq. Ujwnwplll. 1JmtuWflJ1. - 1+10.09 25.09+5.10 
4 OnawG. wwnwn111. anmil - 1+10.09 25.09+5.10 
5 "lwG_p.wwnwnlll. pwn6mil - 1+10.09 25.09+5.10 
6 "lwG.P. wwnwmn. mntuwnn. - 1+10.09 25.09+5.10 
7 1w(ip, wwnwnlll. anmil - 1+10.09 25.09+5.10 
8 tunnC! tJwr - 1+10.09 25.09+5.10 
9 <.lwri awnliwG. awowGmil - 20.03+30.03 25.03+1.04 
10 uwtuwowGp.um1 Lllhtlwoj'lw - 1+5.04 1+10.04 
11 'lw2111j'l Lllnljlwlinul - 5+10.04 10+20.04 
12 8wlip - 10+20.04 20.04+10.05 150+200 linlhw 
13 11:inphohnGl:inntJ 1l7wunul - 20+25.04 10+15.05 
14 1wCiJ?.wwrwnlll . nwn6mil - 1+10.06 1+10.07 
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15 ,wOP. wwnWfllJl . ..pnruwnn. - 1+10.06 1+10.07 
16 1wu.Q. UfWflWfllJl. Qflnul - 1+10.06 1+10.07 
17 '1w7l11P gwpwunul - 1+10.06 1+10.07 
18 Pbflpwhwllwp - 1+10.08 20+30.08 20+50 a/hw 
19 Pbnph lJlbnwllinhmul - 1+10.08 20 : 30.08 
20 Onnl11h hwllwllnnnul - 15+25.08 1+10.09 
21 Onnl11p pwnllnul - 15+25.08 1+10.09 
22 011nlJ1h 1tmtuwrmnul - 15+25.08 1+10.09 
23 'lba nunul - 15+25.08 1+10.09 

1..tursn:1>t-L 
1 Qnilwni:ih i:iwnilnul 1+10.09 1+10.10 20+30.10 

12 =iwuP. 1.4w[lwn1J1 . ..pntuW'lfl · 15+20.05 

13 Utio?wn.l.JnL1U1. uCimgmilmJ 15:20.05 

14 uriuljmil 20:25.05 

15 Uho7WflWJhLI ljm11J1nqwgtiw 25: 30.05 

16 Unuilmil 1 : 5.06 

17 =iwuP.UjWf1WflU1. pwnllmu 10: 15.06 

18 =iwCip. WW(lWfllJl . ..pntuW'lfl· 10: 15.06 

19 Uh91wp.ljm1ui. uCimantilnt.I 10: 15.06 

20 Unul.Jmu 15+20.06 

21 Pbnpwhwi!wp 20: 30.06 60g/hw 

22 Phno-h U1bllwlfmtunLU 20: 30.06 

2 QnilwnPh Uinh.Jwnnmil 1+10.09 1+10.10 20+30.10 
3 QnilwnC!p Oflmil 1+10.09 1+10.10 20+30.10 
4 =iwuQ.UfWflWnlJl. pwnilmil 1+10.09 1+10.10 20+30.10 
5 1w!ip. UfWflWnlJl . ..Pntuwrin. 1+10.09 1+10.10 20+30.10 
6 1w!ip. Ufwnwnui. Oflmil 1+10.09 1+10.10 20+30.10 
7 lunfl[l ilwfl 1+10.09 1+10.10 20+30.10 
8 4wn ciwnuwu. awl'.lwumil 20+30.02 20+30.03 20+30.04 
9 uwh.Jwawup.ljm1 l11hllwgtiw 1+10.03 1.04 1+10.05 
10 Ubrnlwamti ..pntuwnnmu 10+20.03 10.04 15+25.05 
11 1..twn1J1n:jlti1ti U1ul.Jmu 10+20.03 10+15.04 15+25.05 20+30 a/hw 
12 1bnr:!hotinubrinll tl7wljmu 15+25.03 1+10.05 1+10.06 
13 Uti1nwnw1hu lJnll U1hllwghw 1+10.04 15+20.05 15+30.06 
14 ,w!iP.wwnwnui. C!wnllmu 20.04+15.05 20.05• 1.06 20.06+ 10.07 
15 =iwup. wwnwnU1. Uintuwnn. 20.04+15.05 20.05+1.06 20.06+10.07 
16 ltmtl11hi.J.watiw uumantuml. 20.04+15.05 20.05+1.06 20.06+10.07 
17 ltnll U1hllw0hw pm!JI ha 1+20.05 1+10.06 1+20.07 
18 Unul.Jnul tihJwunme. ribu 5+30.05 5+15.06 5+25.07 
19 ltm1 U1hllWOhW pnLl.11 h9 10.05+10.06 10+20.06 10.07+5.08 
20 <l>nbnh hmCill 20.05+1.07 20.06+1.07 20.07+10.08 
21 <l>flbflh lhnh.Jwnnmu 20.05+1 .07 20.06+1.07 20.07+10.08 

22 Pbripwhwtl,wp ' tJ.wriwhwu 1.06+10.07 10.07+20.08 - 500,350, 
m1whwu - - 1.09+15.10 150g/hw 

mcu=iuu 1..tU'lUUP 
Ona. wwnwnl11. pwnilnul 10+20.09 10+20.10 1+ 10.10 

1 
2 Opa. 1.4wpwf1U1 . ..pntuwnp. 10 : 20.09 10:20.10 1: 10.10 

3 OnawCi. UfWflWfllJl. a[lnlu 10 : 20.09 10:20.10 1:10.10 

4 tunnnllwn 10: 20.09 10:20.10 1: 10.10 

5 '-lwn ciwf!GwG. gwQwCimu 1: 10.04 10+20.05 20+30.05 

6 uWhJWQWUQ.[lnL[U1hllWOhW 1 : 10.05 20 : 30.05 1: 10.06 

7 'lw7U1h U1nlhwunul 10 : 20.05 1 : 10.06 10:20.06 

8 Uwoh1Gbrih U'ICil.Jmu 1: 15.06 20:30.06 1: 10.07 

9 1bnphOh'l· u7wljmu 15+20.06 1 : 5.06 10 : 15.07 

10 Upo7WflWJhLI ljmtl11htf.Wa. 20 :30.06 5+15.06 15:25.07 

11 =iwup.wwriwpU1. pwnllmu 1 : 10.07 15: 25.06 25.07 : 5.08 

12 =iwui:>. wwriwnl11. lhntuwnn. 1: 10.07 15+25.06 25.07: 5.08 

13 utw7wn.ljnL[U1. u(imgmunt1, 1:10.07 15:25.06 25.07 : 5.08 

14 Uriuljnul 10 : 15.07 25:30.06 5: 10.08 

15 Uho1wnw11JG ljmttnhllWO. 15: 25.07 1+10.07 10:20.08 

16 =tw[jQ,UJWflW!lU1. pwflllnLU 25.07+5.08 10+20.07 20+30.08 

17 1w!ip. UfWflWfllJl . ..pntuwnn. 25.07 :5.08 10:20.07 20: 30.08 

18 Uho1wn.ljm11J1. uumamunu 25.07:5.08 10:20.07 20:30.08 

19 Unul.Jntil 5+10.08 20+25.08 30.08: 5.09 

20 Pbppwhwilw11 30.10+10.11 30.09+10.10 20 :30.09 80 : 100a/hw 

21 Pbpph 1J1b11w..Pntumu 30.10: 10.11 30.09 : 10.10 20: 30.09 

23 Pbnph lJlbnwlhntunul 1.06+10.07 10.07+20.08 1.09+15.10 
4U'1U1UU ltU'lUUP 

1 0[10. UjW[lWnlJl. C!Wnilnul 1+10.08 
2 Onq. lllWf1WflU1. lhntuwrip. 1+10.08 
3 OnciwCi. UlWflWflU1. anntu 1+10.08 
4 tunnn uwn 1+10.08 
5 '-lwn awnOwu. awPwCimu 14+16.04 
6 uwtuwaw!ipJinu U1hi.Jwqhw 16+18.04 
7 'lw11J1h U1n..pwCimu 18+20.04 
8 Uwoti1 ubnh U1Cilmul 20+25.04 
9 '1bni:itiatiri!ibfln tl. u7wljmu 25+30.04 
10 Uh97wnwlh!i ljm1uihtf.wg. 1+5.05 

QLnttu untu 
1 Onq. wwnwnl11. pwnllmu 1:15.10 1+15.10 

2 Onci. wwnwf1U1. i.Jintuwrin. 1+15.10 1+15.10 

3 lun[ln uwp 1: 15.10 1:15.10 

4 4wn qwf!Ciwu. gwpwumil 20 :30.02 25.02:5.03 

5 uwtuwaw(ip.ljnLtU1htlWOhW 1+15.03 5:20.03 

6 '1W?U1h U1nlhwCimil 15 : 25.03 10 :20.04 

7 Sw[jo 25.03: 10.04 20:25.04 

8 1bnPhahn[jbnmf. tl7wljmU 1 : 15.05 15+25.05 

9 Unul.JnLil 1+15.05 10+20.05 

10 Pbflpwhwtf.wp 25.08 : 15.09 10 :20.09 

11 PbflPh 1J1b11w..Pntumu 25.08: 15.09 10+20.09 

11 1wu.12.wwnw('IU1. C!wnllntu 15+20.05 
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- l [l 

'llnUt-'lnr 
1 Ono. LUWnwn1.11. own6nul 20+30.09 1+10.10 
2 Onq. UJwriwmn. !Jintuwnn. 20:30.09 1+10.10 
3 OnowCi. LUwnwn1.11. Oflnlll 20 : 30.09 1+10.10 
4 tunnn llwn 20:30.09 1: 10.10 
5 4.w11. qwpCiwCi. awpwCinul 20.03+1.04 1+10.04 
6 uwtuwawCip.lJnll 1.11huwahw 1: 10.04 10:20.04 
7 'lw21.11h Lnn!JiwCinul 10: 15.04 20: 25.04 
8 Uwoh1 Cibnh 1.11Citmu.l 15+20.04 25.04+ 10.05 
9 Uh97WflWlhCi ljnLLLnMw9pw 20+30.04 10:20.05 
10 Pml11ha 1+10.05 20: 30.05 
11 U11uljnL1l 10+20.05 1+10.06 
12 =iwu11.U1Wf\Wfl1J1. pwn6nL1.l 20+30.05 10:20.06 
13 =iwue. U1wnwmn. Lhntuwrin. 20+30.05 10:20.06 
14 lmLL1J1hllwgpw uCimgmllnu 20+30.05 10+20.06 
15 Upuljnlll 1+20.06 20:30.06 
16 "lw!ip.Ujwnwn1.11. ow116mll 10+20.06 1 : 10.07 
17 "lw!iQ. wwnwnLn. Lhntuwnn. 10+20.06 1: 10.07 
18 linu1.11hllwahw uCinlanlllnll 10+20.06 1+10.07 
19 <I>n7n1J1mll 20+30.06 10:20.07 
20 Php11whwtiw11 1 15.07+1.08 1+10.08 

2 10+25.08 20.08+1.09 7009/hw 
3 5+20.09 10:25.09 

21 Phpeh 1.11t;qwLtintumll 
(4.hflgCihL ph1111whwiJ.w11h 
ctwlll.Jb1J1Gbnn\ 

19 PbPEh LnhrJ.w!JintunLll 1 20+30.06 1+10.07 
2 10+25.07 20+30.07 

:>Ubf'ntli 

1 Onci. LUwnwnLn. ownonul 20+30.10 15+25.10 

2 onci. UJWf1Wf11Jl. Lhntuwnn. 20+30.10 15+25.10 

3 011qwCi. UJWf1Wf1Ln. 9nnLll 20+30.10 15+25.10 

4 hJnn£1 4.w11 20+30.10 15+25.10 

5 <.1.wn owrGwCi. gwpwCinul 15+25.03 1+10.04 

6 t..wtuwgwGp .ljnll Lnhllwatiw 5+15.04 1+ 10.05 

7 'lWnnh lllOLhWCi., QWPWCi. 15+25.04 10+20.05 

8 Swlip 25.04+ 10.05 20+30.05 

9 "lbflphcihnGhnmJ l!Jwljmll 1+10.05 25.05+5.06 

10 SwGph gwpwumll 15+20.05 5+10.06 

11 ~nllwli wnmlibpli 1.4w1J1n. 20+25.05 10+15.06 

12 Uh91w11w1tiu t.Jm11J1tillwatiw 25.05+5.07 15+25.06 

13 U11uljmll 5+10.06 25+30.06 

14 =twGP.LUwnwn1.11. ownomll 10+20.06 1+10.07 

15 "lwCip. 1.4wpwptn. lflntuwnn. 10+20.06 1+10.07 

16 Uho,w11.L1mt1J1. uCinLgmllnu 10+20.06 1+10.07 

17 Upuljnul 20+25.06 10+15.07 

18 UhoJwpw1hCi l.Jnu mhi.J.wgtiw 25.06+5.07 15+25.07 

19 =twCiQ.LUWJ1Wf11Jl. pwnonlll 15+25.07 5+15.08 

20 "lwCip. wwnwnLn. Ltintuwnn. 15+25.07 5+15.08 

21 Uho,w11.ljm1Ln. uCinLgmllmJ 15+25.07 5+15.08 

22 Unu4mll 25+30.07 25.08+15.10 

23 PbnpwhwllwQ 10.08+20.10 25.08+15.10 4009/hw 

4.Uf'ntuQ 24 Pbm>h 1.11bnwlhntumll 10.08+20.10 25.08+15.10 

1 011q. UJWflWflLn. ow116nLll 1+10.08 1: 10.08 
2 Oflq. 1.4wnwp1.11. lhntuwrifl. 1+10.08 1+10.08 
3 OnqwG. 1.4w11wp1.11. gpnul 1+10.08 1:10.08 
4 l\Jnfl[! llwp 1+10.08 1+10.08 
5 4.wq qwnCiwCi. gwpwlimll 1+10.04 25+30.04 
6 uwfuwgWliE.IJnqtnflllw9flw 10+15.04 1: 10.05 
7 'lwJLnh lllmllwCinlll 15+20.04 10: 15.05 
8 4.wpmCiqh 9wGp 25.04+5.05 15:20.05 
9 "lhriPh9hlllihnml llzwljnul 5+10.05 20+25.05 
10 Uh27W!1WJhG 4nLLlllhlJ.wgpw 10+15.05 25+30.05 
11 "lwlip.wwnwnm. pwnomll 20+25.05 5+10.06 
12 "lwCiQ. U!Wnwntn. Ltintuw1111. 20+25.05 5+10.06 
13 Uh22w11.ljnq1J1. uCinlgmllnlJ. 20+25.05 5+10.06 
14 U11u~mll 25+30.05 10+15.06 
15 PnLljlhO 1+5.06 15+20.06 
16 U11uljmll 5+10.05 20:25.06 
17 PnLIJLh9 10.05+15.06 25+30.06 
18 Pbppwhwl{wp 1 25+30.06 1+10.07 

I 2 10+25.07 20+30.07 
250 g/hw 

nLnfl-4.Uf'UU4 
ut-Lnut- =iuuur 

1 lunawCib bpbuY.WJ:! 1+15.09 15+30.09 

2 Oriq. 1.4wnwp1.11. pwnonul 1+15.09 1+15.10 

3 Ona. wwnwn1.11. Lhntuwriri. 1+15.09 1+ 15.10 

4 OnqwCi. 1.4w11wntn. gpmll 1+15.09 1+15.10 

5 tunnn llwn 1+15.09 1+ 15.10 

6 4.w11. qwnCiwCi. awQwCinul 10 ... 20.03 20+30.03 

7 uwtuwgwu11.4m1 lllf1llwahw 20.03+1.04 5+15.04 

8 '1w11.11ti tnnlf\wCimll 1 ... 10.04 15+25.04 
9 SWCiQ 10+20.04 25.04+10.05 
10 =twCip.wwnwn1.11. l!wnomll 1+10.06 10+20.06 
11 =twCi11. LUWnwnlll. Lhntuwnn . 1+10.06 10+20.06 
12 =twCi11.l.llWJ1Wfl1J1. anmll 1+10.06 10+20.06 

13 '1wz1.11h gwpwCimll 1+10.06 10+20.06 

_14 Utitnull pbp11whwLlwe 15+25.08 1+10.09 300+400a/hw 

15 Phn11ti 1.11bnwlfmtunLll 15+25.08 1+10.09 
16 Uh1 nuh 1.11nlhwlimll 15+25.08 1+ 10.09 

J_7 Uh1nu1l hnpti owotimll 20+30.08 5+15.09 
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urLnur t:;qr"lsusnrt:;t.. 
1 lunqwlip l:irbutltufl 1+10.08 1+10.09 

2 orq. UjWflWfll!l. pwr6nul 1+10.08 1+10.09 

3 0(1q.UjW(1Wfll!l.Lpntuwrlfl. 1+10.08 1+10.09 

4 Onawli. lllWflWfll!l. qnnul 1+10.08 1+10.09 

5 1wlip.UjWf1Wfll!l. pwr6nul 1+10.08 1+10.09 

6 1wlip. WW(1Wfll!l. t.ftntuwrlfl. 1+10.08 1+10.09 

7 1wlip. UjWflWfll!l. grnul 1+10.08 1+10.09 

8 lunp[] L!wr 1+10.08 1+10.09 

9 '-lwn qwrliwli. gwpwlinul 15+25.03 25.03+5.04 

10 t..wtuwqw!i2.um1 mhtlwgpw 25.03+5.04 20+30.04 

11 Ubflll. I.. UjWflWfll!l. pw(16. 15+25.04 1+10.05 

12 Ubflll.I.. wwrwrm.t.ftntuw11n. 15+25.04 1+10.05 

13 t:;qhl.llmwgnrl:iliti gwlip 15+25.04 1+10.05 

14 1bnppgp11!ibrnLt 1l7wl.jmll 25+30.04 15+30.05 

15 1wlip.UjWf1Wfll!l. pwr6nul 1+5.05 1+5.06 

16 =iw!ip. l.llwnwrm. t.ftntuw11n. 1+5.05 1+5.06 

17 Uho7wn.l.jm1 l!l. u!inLgmllml 1+5.05 1+5.06 

18 Upo7wn.l.jmll11· uCimgmllnLI 10+15.05 10+15.06 

19 Uh97wn.l.jm[l!l. u!imqmllntl 20+25.05 20+25.06 

20 Uho7W(1.l.jnLLLil. ulimgmllnLt 1+5.07 1+5.07 

21 Ltwliw~ qw!iqtJ. pbf!pwhwLI. 10+20.07 1+10.08 250+600 q/hw 

22 Ltwliws awliatJ. mbnwt.ftntu. 10+20.07 1+10.08 

23 Ltwliws aw!iat.I. mnlhwlimll 10+20.07 1+10.08 

24 luf!WllWl!lp OWOl.jnul hnnnLl 15+25.07 5+15.08 

CUS!Urr tiULtV1t:;'1 

1 Ora. UjWflWfll!l. pwp6nul - 1+15.09 15+30.10 

2 0(1q. UjW(1Wfll!l. t.flntuW'lfl· - 1+15.09 15+30.10 

3 Onqwli. UjWflWfll!l. gpnul - 1+15.09 15+30.10 

4 1wlio.wwnwnm. own6mll - 1+15.09 15+30.10 

5 1wlip. wwnwrm. Lhntuwnr. - 1+15.09 15+30.10 

6 1wlip.l.llwnwrm. grmil - 1+15.09 15+30.10 

7 lunnn ttwr - 1+15.09 15+30.10 

8 '-lwn qwr!iwli. qwpw!imil - 10+20.03 10+20.03 

9 liwtuwaw!i2.l.jnqmptJwgpw - 20.03+1.04 20.03+1.04 

10 'lw1mh mnlhwlimll - 1+10.04 1+10.04 

11 Sw!ip - 10+20.04 10+20.04 

12 1bnC!hatin!ibrntJ 1l7wl.jmll - 20+25.04 20+25.04 

13 ununwgmll 1 - 25+30.04 25+30.04 

14 ununwqmll 2 - 30.04+5.05 30.04+5.05 

15 Upo7WflWJpli l.jm1mhtJwgpw - 5+15.05 5+15.05 

16 1wlio.wwnwnm. own6mil - 1+10.06 1+10.06 

17 =iw!ip.UjW(1W(1l!l. LjlntuW'lfl· - 1+10.06 1+10.06 

18 Uho7W(1.l.jm1 m.ulimgmilnLI - 1+10.06 1+10.06 

19 urul.jmll - 10+15.06 10+15.06 

20 Upo7WflWJpli l.jm1mhtJwgpw - 25.06+5.07 1+10.07 

1,: 

·i' :I I 

I 
, I· 

21 Pm4LP9 - 15+25.07 20+30.07 

22 <I>nb(lp hwtJwpmll - 10+20.09 20+30.09 

23 <I>nbflp Ljlntuwnnmll - 10+20.09 20+30.09 

24 "lwrwnlibrti pbf1pwhwttw2 - 20+30.09 1+15.10 

25 "lwrwnlibnh Ljlntuwnnmll - 20+30.09 1+15.10 
01uu1uns 

1 Orq. lllWflWfll!l. pwr<'.lmll - 10+20.09 5+15.10 

2 Onq. UjWflWfll!l.Ljlntuw'lfl· - 10+20.09 5+15.10 

3 Onawli. UlWf!Wfll!l. g(lnLll - 10+20.09 5+15.10 

4 =iw!ip.UjWflWfll!l. pwn<'.lmll - 10+20.09 5+15.10 

5 1w!ip. wwnwnm. thntuwnn. - 10+20.09 5+15.10 

6 =iw!ip.Ujwf!wnm. cmmll - 10+20.09 5+15.10 

7 lunrn Ltwr - 10+20.09 5+15.10 

8 '-lwn qwrliwli. gwpwlimll - 20+30.03 10+20.04 
9 uwtuwgwli2.l.jnql1lpt.lwapw - 1+10.04 20.04+1.05 
10 'lw1mp mnthwlimll - 10+15.04 15+20.04 
11 Uwoti1!ibrti t.ftntuw11rmll - 15+20.04 10+20.05 

12 Uwohr libnti mliumll - 15+20.04 10+20.05 
13 1bnppapn!ibnntl ll7wl.jmll - 20+25.04 10+20.05 
14 Uh97W(1Wlpli l.jm1mptJwqpw - 25.04+5.05 25.05+5.06 

15 1w!ip.UjWf1Wfll!l. Pwn6mll - 5+15.05 5+15.06 
16 =iw!i2. UjWflWfll!l. t.ftntuW'lfl· - 5+15.05 5+15.06 
17 Upo1wn.l.jnqm. u!imgmllntl - 5+15.05 5+15.06 
18 unuumll - 15+25.05 15+20.06 
19 Uh97WflWJpli l.jm1mptJwgpw - 25.05+5.06 20+30.06 
20 Uh21wnw1ti!i l.jnqmpt.lwgpw - 5+15.06 1+10.07 
21 PbnpwhwtJw2 1 - 15+25.06 10+20.07 

PbnpwhwttwP 2 - 1+10.07 25.07+5.08 
Pbn2whwt.lw2 3 - 15+25.07 10+15.08 20: 30 q/hw 
Pbnowhwtlw2 4 - 1+10.08 25.08+5.09 
Pbr2whwtlw2 5 - 15+25.08 10+20.09 
PbrpwhwtJwp 6 - 1+10.09 25.09+5.10 

22 Pbr2ti l!lb'l.wt.fintumil 
(pl:ir2whwttweti -
dwllubm!ibnnl 

23 Snnm!i!ibflp l.jmrmil - 10+20.09 5+15.10 
1.tnrt..qut.. 

1 Onq. l.llWflWlll!l. owr<'.lmll - 1+10.08 1+10.09 
2 Ona. UjWflWfll!l. Ljlntuw11n. - 1+10.08 1+10.09 
3 Onnw!i. wwnwnm. qnnLll - 1+10.08 1+10.09 
4 lunrn Llwr - 1+10.08 1+10.09 
5 '-lw'l qwnliwli. gwpw!imil - 10+20.03 20+30.03 
6 uwtuwqw!ip.l.jnl[l!lptlwgpw - 25+30.03 1+10.04 
7 SnLjlw!imll gwpwlimllnLt - 30.03+5.04 10+15.04 
8 Ltnr!iqwlip qw!ip - 5+10.04 15+25.04 
9 1wliP.UjWf1Wfll!l. pwr6mil - 1+10.06 10+20.06 
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I! 

- zwrimuwljmpJmGQ 
10 "IWUQ. UjW[lWnl/l. tPntuw11ri. - 1: 10.06 10: 20.06 11 "IWGQ.UjW[lW[ll/l. orinul - 1: 10.06 10: 20.06 12 'lw71J1fl owpwfinul - 1: 10.06 10: 20.06 13 "lmGO tun1J1ti hwilwp - 25.06: 10.07 10:25.07 30:40 a/hw 14 lunU1fl umnh1mij - 10: 20.07 25.07: 5.08 15 "lwljwunnmil - 20: 30.07 5+15.08 16 "lwljbpti pwnOmil - 20: 30.07 5: 15.08 17 "lwljbriti umtuw11pmil - 20: 30.07 5+15.08 18 'lbqwl/nnmil - 20: 30.07 5: 15.08 

Ufl4.nt3S 

3 tun.uo ilwlilbflll hbnwg. 25.03+5.04 5+15.04 -

4 Uho7WJ1QWJl1G il.wri 5+15.04 15+25.04 -

5 LJho>W[lWJllU 4mJlil!ll[wgtiw 15+25.04 25.04+5.05 -

-6 Unuljmil ilti111Jmti 11bil 25+30.04 5+10.05 -
-7 "lwGP.WW[lWnU1. pwnOmil 1+10.05 10+15.05 -
-8 =iwuP. l4wnwnlll. tPntuwllfl· 1+10.05 10+15.05 -

9 LJho>wn.1.Jmtlil. uumamilnu 1+10.05 10+15.05 -

10 <Dn1nU1mil oti11Jmilti 11bil 10+15.05 15+20.05 -
11 Unul.Jntil nrt4mJqwljbflll llbil 15+20.05 20+25.05 -

1 tunawufl bnhuuwn 10.10 20.09 
2 Ona. wwnwnlll. pwnOmil 

1.09 
20.10 1.10 15.09 15 1J1/hw 3 Ona. wwnwnlJl. lhntuwnn. 20.10 1.10 15.09 4 Onawu. wwnwnlJl. anmil 20.10 1.10 15.09 5 tunnn uwn 20.10 1.10 15.09 6 '-lwrt awnuw(j. OWPWUnul 20.02 20.03 20.04 7 uwtuwaWUP.lmu U1htlwahw 1.03 1.04 1.05 8 'lw1ll1h lilnlhwumil 15.04 15.04 5.05 

9 U11um1U1fl awup 20.04 1.05 10.05 
10 "lwuQ.wwnwnlil. pwnOmil 25.04 10.05 20.05 0.5 U1/hw 11 "lwGP. wwnwnU1. lhntuwnn. 25.04 10.05 20.05 12 "lwGP.wwnwnU1. anmil 25.04 10.05 20.05 13 'lW7U1fl OWPWGmil 25.04 17.05 
14 Unul.Jmil hfltlwun. nbil 1 

20.05 
1.05 20.05 1.06 

Unul.JnLil hh!lwun. nbil 2 1.07 1.07 1.07 
Upullmil ht11.lwu11. 11bil 3 1.08 - - 60: 180 a/hw 15 Pb[lQwhwl[wQ hmGO 1 18.05 4.06 20.06 

2 20.06 20.07 30.08 
3 22.07 15.09 -

12 Unuljmil ill1111JnLti 1lbil 25+30.05 25+30.05 -
13 <Dn1nU1mil ofln1ntilll nbil 5+10.06 1+5.06 -

14 Unuljmil nrt4m1owljbpll 11bil 15+20.06 5+10.06 -

15 Unulimil ilti111Jmti 11bil 25+30.06 10+15.06 -
16 <D01nlilmil oti11Jmilti 11bil 5+10.07 15+20.06 -

17 Unuljmil nrtljnl)qw4bflll llbil 15+20.07 20+25.06 -
18 Unul.Jnul illlL1lJmti 11bil 5+10.08 5+15.07 -

19 <Dn7nU1mil ol111Jmilti 11bil 5+10.08 5+15.07 -

20 Unuumil nrtl.Jm1aw4bnll nbil 15+20.08 5+10.08 -

21 Unuljmil ilh1_11Jmti 11bil 20+25.08 10+15.08 -
22 Cwnobptia pbnnti hwumil 1.09+5.10 25.08+1.10 - 50+60 a/hw 
23 PbpQll tPntuw11pmil 1.09+5.10 25.08+1.10 -
24 U1qbpwrt 5+15.10 1+10.10 -

tuu:rnr. suu:J 
1 Ownbpti tlil 10+20.03 20+30.03 5+15.04 

2 tU1w6 CiJmrtbriti hb11wg. 10+20.03 20+30.03 5+15.04 

3 Upuljmil 20+25.03 30.03+5.04 15+20.04 

4 Vti22wriw1tiu iJ.wp 1+10.04 5+15.04 20+30.04 
4 25.08 - -
5 29.09 - -16 <Dngtumil.1.wuwl[nrimil 1 23.05 10.06 26.06 
2 25.06 25.07 6.08 
3 27.07 20.09 -
4 30.08 - -

5 "lwfi9.UjWJ1WflU1. pwpOmil 5+15.05 1+10.05 10+20.05 
6 "lwu9. UjWJ1W[lU1. tPOtuWllfl· 5+15.05 1+10.05 10+20.05 
7 "lwG9.UjW[1W[lU1. gpmil 5+15.05 1+10.05 10+20.05 
8 Vr22wp.4nqll1., tPngtumil 5+15.05 1+10.05 10+20.05 
9 UpuljnLil 15+20.05 15+20.05 20+25.05 

5 5.10 - -17 "lwljwlJ.nrimil t.. tPntuw11p.1 28.05 15.06 1.07 
2 30.06 30.07 12.08 
3 3.08 25.09 -
4 5.09 - -
5 10.10 - -18 'ltqwlJ.nrimil 1 28.05 15.06 1.07 

2 30.06 30.07 12.08 
3 3.08 25.09 -
4 5.09 - -
5 10.10 - -

tuU'lWl 
1 IUJabpwg 5.o3: 25.o4f 25.03, 5.04 I - I 2 IUJqm tll1 25.04:5.o5l 5: 15.04 I - I _J 

10 Vr22wrw1ru 4mLlilplJ.wgtiw 1+10.06 1+10.06 1+10.06 
11 <Dn7nlilmil 10+15.06 15+20.06 15+20.06 
12 Vr22wrw1rG 4mLlillll[wgtiw 15+25.06 20+30.06 20+30.06 
13 Unuljmil 25+30.06 1+5.07 1+5.07 
14 "lwGD.WWOWflU1. pwnOmil 5+15.07 5+15.07 15+25.07 
15 "lwun. UjW[1WJ1U1. tPOtuWllfl. 5+15.07 5+15.07 15+25.07 
16 "lwu9.Ujwf1Wf1U1. grimil 5+15.07 5+15.07 15+25.07 
17 Uho1wn. 4ntLU1. ,gwQwGmll 5+15.07 5+15.07 15+25.07 
18 UpuljnLll 10+15.07 15+20.07 1+5.08 
19 Pbp9whwlJ.w9 25.07+5.10 1.08+30.09 1.09+20.09 7080 g/hw 
20 Pbp9ti tPntuw11rimil 25.07+5.10 1.08+30.09 1.09+20.09 
21 Upuljnul 5+10.10 1+5.10 20+25.09 

22 Vr22wrw1tiu iJ.wr 10-..20.10 5+15.10 25.0975.10 
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lllilf wlf nf1 V1(1Wi/V7nf1/ibf1/1 hwtfwnnV7 V7bfuli/11/wi/wli plimpwq(1lif1f! 

T-25A T-28X4 
T-40M 

T-40AHM IOM3-6/\ 
MT3-80 Smgwlip2litrio T-16M 

T-40AM MT3-82 

1 2 3 4 5 6 7 8 

CwpdtJ1ti limlpCiwL hqnpm!IJmGo.lr··lln 14,7 18.4 36,8 36,8 36,8 44,2 58,9 

OGL/wall Ltiutnp UJlllUHlwCi 
26.7 30 30 30 30 29,2 36,7 hwlSwti.mL!IJmGo. 
1600 1800 1800 1800 1800 1750 2200 Llnli1fwlll/nn1u\ 

17,6 28.4 
26,8 

27.3 34,0 
32,1 

Spwl/lllnpp 4ztino· qwCiqtlw6o. 19.4 1760 2840 
2680 

2830 3400 3210 
(L/u), Liq 1940 28,8 34.1 

2880 3410 

4x2 4x2 
4x4 

4x4 4x2 
4x2 UCitlwJpG uf\JbllwG 4x2 

4x2 4x4 

tpl/w1Gw4wG pwqwli, ll 2,5 1.775 2,25 
2,145 

2,24 2,45 
2,37 

2,25 2,45 
OwGrim!IJWCi L/bCi1.11pnCip 

0,82 hbnwitnpm!IJnLCiO hb1.11pfi wfiptlCibpp 
0,472 - 0,723 - -

0,85 bpl/pw1witiwl/wCi wnwfigpntl wfigCinri 
mnnwahu hwn9m91mfiha. ll 
tiwCiWUjWflhWjpG 

0,56 0.45 0,54 
0,5 

0,33 0,45 0,47 1muwGaon, ll 0.65 
Swfinri wGtitlti llb1.11wriwl/wfi 

0.406 0,406 0.483 0,483 0,381 0,483 0,483 onwumnm 1wnw•'h"n ll 
SwGnri wliMti wCitlw!fnriti Ujpn.l>tiLP 0,216 0,216 0,305 0,262 0,33 0,305 0.305 ownanm91mfin, ll 

6(1 ljl) 
UpwdwllwCiwl/ ljgllwCi llt2 q1.11Citlnri 

3 3-4 3-4 3-4 3-4 3-4 
5(2 tP) 

qLLUULUOU WlllwllCiwqnqqbpp ewCiwlrn 4(3-8ljl) 
2(9l/1) 
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T-150K K-701 

9 10 

121 221 

35 31 ,7 
2100 1900 

77,5 134 
7750 13400 

4x4 4x4 

2,86 3,2 

1,83 -

0.4 -

0,305 0,332 

0,395 0,523 
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.i::. 

°' 00 

.i::. 

°' \!) 

1 

UCilfwhliinJm, tl 

t;qnw~witi2tn[!, tl. 

tntiwnmpJmCi 

LWJlinLpjntli 

pwnllnmpJmli 

snwliutltiutiwJti itintuwugtlwCi plflif1[!. 

I 

II 

Ill 

IV 

v 

1 

VI 

VII 

VIII 

IX 

sriwljinnriti 2wrictllwCi hw24.wriljwjf1Ci 
wnwcimpJmCiubnu (wnwCig intriw-
winnumhl nuUl lhnh.JwCianu.lCil:inh. ull/ct. 

I 

II 

Ill 

IV 

v 

VI 

2 3 

1,2-1,8 1,2-1,47 

3,85 3, 11 

2,035 1,37 

2,5 1,35 

97 63,6 

78 50,3 

64 43,4 
158,5 

54 34,2 

27 27,3 

2 3 

19 18,2 

- -
- -

-

4,89 6,4 

6,25 8,1 

7,62 9,4 

9,02 11,9 

14,57 14,9 

20,6 21,9 

4 5 

1,8-2,4 1,2-1,8 

4,07 
3,66 
3,845 

2,1 2,1 

2,72 2,37 

171,8 260 
714 

127,8 
68,7 
189 

98,67 57,6 
158,5 

73,4 49 
134,5 

61, 11 41,8 
115 

4 5 

35,1 22,6 

- 15,8 

-

- -

2,84 
1,82 
0,66 

3,82 
6,9 
2,5 

4,95 
8,22 
2,99 

6,65 9,69 
3,52 

7,99 
11,32 
4, 11 

13,91 20,96 

1wlfliL4.UJ6 2-ti 2WflnLUWljmpjmU[! 

6 7 8 9 10 

1,3-1,845 1,26-1,86 
1,2-1,8 

1,68-1,86 2,115 
1,25-1,8 

3,845 4,095 
3,815 

5,985 7,4 
3,93 

2,21 1,884 1,97 2,22 2,82 

2,19 2,6 2,485 2,825 3,53 

1n-175,2 
260 62 241,9 

64,9 
2n-71,7 

714 225 330 3n-64,7 
4n-26,4 
1n-45,4 

68,7 52,31 142 
55,41 

2n-59,6 
189 188,8 187,5 3n-3,7 

4n-1,9 
1n-21,3 

57,6 42,67 83,5 48,61 2n-49,5 
158,5 153,5 110,2 3n-44,5 

4n-18,2 

49 25,15 68 
41,4 134,5 90,25 90 -

41 ,8 19 57,4 
29,8 115 69,81 75,8 

-

~wilbtitwo 2-)l zw11mliwl!nlpjntlil! 

6 7 8 9 10 

22,6 
49 25,2 - 64,8 

-

15,8 - 39,9 22,2 -
52,7 

- - 33,7 19 -
44,5 

- - 18,1 - -

1n-3,51 
1,64 7,6 2,5 

7,45 
2n-8,57 

0,66 2,1 1,89 3n-9,51 
4n-23,26 
1n-4,23 

6,23 9 4,26 
8,53 

211-10,33 
2,27 2,5 3,22 3n-11,47 

4n-28.04 
111-5,09 

7,43 11, 1 7,24 10,08 
211-12,44 

2,7 3, 1 5.48 3n-13,81 
4n-33,75 

8,74 19 8,9 13,38 
3,18 5,3 6,73 

-

10,25 24,5 10,54 
16,25 

3,72 6,8 7,97 

18,9 -
12,33 18,65 -
9,33 



..i:. 
-...) 
0 

..i:. 
-....) 

'lwtlbLtlwb 2-~ 2wpmuw4mp1m!io 

1 2 3 4 5 6 7 8 9 10 

VII - 30 27,1 - 15,5 
22 -- -

11.46 

VIII - - - - - - 17,95 30,07 -

IX - - - - - - 33,38 - -
~Wfl2~ nu1bflli (]ULil 4'lntuwugnul!ibp~. 
~u 

111-65 
I 7 7,74 13 11 

13,2 14 14 45 211-62,8 
13,2 311-55,9 

411-19 

111-65 
II 5,89 5.76 13 10.45 

11 12,5 14 41 211-51 
11 311-45,3 

411-4,6 

111-65 

8.45 211-41,25 Ill 4,5 4.7 13 9,6 9,6 14 33,25 311-36,5 9,6 
411-11, 1 
411-4,6 

IV 3,5 3.4 9 6,45 
7,2 4,3 14 23,6 -7,2 

-v 2,35 2,36 9 4,5 4,5 2,65 11,5 21,9 

-VI 1,41 1,06 5,68 2,5 2,5 - 95 19,05 

'lwlJ.bLlJ.WO 2-~ 2WflOlCiw\.tnlpjnlCil! 

1 2 3 4 5 6 7 8 9 10 

-VII - - - - - - 7,5 15,8 

VIII - - - - - 6 10,5 -

-
IX - - - - - 3 -

=/wt/bit/WO 3 
li3flpnLf1wt/nfl U1f1Wl/U1nf1uliflf1 hwuwnnU1 U1li/uuf1ltwl/wu pumpwq(lliflf! 

SmgwCi~z!ib!lll 
T-54C T-70C .AT-75 .AT-75M T-150 T-4A 
T-548 

1 2 3 4 5 6 7 

Cwpc1p~p CinllpCiWL hqnpmp1mCi(], 4~UJ 40,5 51 ,5 58,8 66,2 110,4 95,6 

OCi4wot. Lnubnp CinllpCiwL UjUJUJllwCi 28,3 35 30 29,2 33,3 28,3 
hw!SwtumpJnLCi{!, 4_pl(1(Ll.\LI1/flnll.\) 1700 2100 1800 1750 2000 1700 

Spw4Lilnpp zwhwqnpow4wu 4znno. 41.i 
43 

45,8 64,4 65,5 72,3 82,5 42 

bp4w1Ciw4wCi pwqw!i, ll 1,895 1,895 1,612 1,612 1,8 2,462 

Upwc1wllwCiw4 [igllwCi llb2 qui!il[nri QLWCiwOl. 
3-4 3-4 3-4 3-4 3-4 3-4 

WLI1WllCiwqm1qbpp J1WUW4[] . 
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YA3-451LlM 4x2 1,0 53,0 16,0 2,2 1005 1424 

YA3-452Ll 4x4 0,8 53.0 17,5 2.2 1040 1460 --
rA3-52-03 4x2 2,5 55,2 23,0 4.1 1280 1795 

rA3-53A 4x2 4 .0 84,6 25,5 5.5 1350 2030 

31t1/\-130 4x2 5,0 110,3 31 ,5 5,0 1450 2025 

YPM-377 6x4 7,5 128,9 44.0 7,5 1570 2285 

MA3-500A 4x2 8,0 132,2 24 ,0 7,3 1450 2055 

KAMA3·5320 6x4 8,0 154,5 26,0 6,0 1370 . 
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
1350 0.3 0.6 8.2 25 2300 200 0.9 1.9 9200 800 5.3 9.6 36800 3200 10 21 
1350 0.5 1.0 12 36 1600 150 1.5 1.3 6400 600 3.1 8.9 25600 2400 12 37 
1300 0.2 0.2 3.5 7 1400 120 0.5 0.8 5600 480 1.8 4.7 22400 1920 10 32 
1300 0.2 0.2 3.5 7 1250 120 0.4 0.7 5000 480 1.5 4.3 20000 1920 12 32 
1300 0.5 1.1 7.5 15 950 100 0.5 1.0 3800 400 1.6 4.2 15200 1600 10 25 

"lwtlbltlWO 7-ti 2Wf\OLliw4nLpjnLCi[! 

2 3 4 5 6 7 8 9 10 11 12 13 14 I 15 16 17 18 

1300 0.5 0.6 15 30 850 90 1.5 3.1 3400 360 7.4 4.7 13600 1440 14.4 27 

1300 0.4 0.5 12.5 25 840 80 1.1 2.3 3360 320 3.8 7.6 13440 1280 8.0 20 

1300 0.4 0.5 12.5 25 650 70 1.1 2.3 2600 280 4.0 8.5 10400 1120 80 20 

1190 0,2 0,2 3,4 6,8 
450 50 

0,5 1.1 
1800 200 1,7 3.4 

7200 600 
8,5 17 540 60 2160 240 8640 960 

1200 0,3 0,3 3,2 10 550 50 1,3 1.6 2200 200 3,4 6.1 8800 800 9.0 17 

1200 0,3 0,3 5 15 350 40 1, 1 1.9 1400 160 2,9 5,0 5600 640 9,0 23 

700 0,3 0,4 6,8 20 350 40 1,0 1.7 1400 160 3,0 6,0 5600 640 6,0 15 

----! 

1200 0,2 0,2 2.5 / 4,7 350 40 1,6 1,8 1400 160 5.5 6.3 5600 640 18 22 

1000 0,3 0.4 3 10 180 25 1,0 1,0 720 100 2,3 3,1 2880 400 6,0 13 I 

1000 0,5 0,5 0,9 1,8 160 15 0,9 0.9 640 60 2,5 2.7 2560 240 3.8 1 11,7 
I I 



~wl/b[l/W<f 8 
Q;mt]wmumbuw[/wu tlbpbUwubflf11J1wf1b[/wu <Jwuf1wpbnulf w<Jmp1wu 

un{ltlwmfllf ub{l[J ([/nt]tlunf1n2/11) 

Swril:iljwu 
owuriwpl:inui.J.wonLpJmuo 

Sl:ituupljwJp wui.J.wunulo L. tlwljuti20 
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hl:iljmwriul:iriml" 

1 2 3 
Clmpwuut;ri· [!UflhWUnL[l u2wuwljnLJ:>JWU 125 250 

Lmqmpi.J.wmnriul:iri· hnriti hwtlwmwriwo tl2wljmp1wu 240 200 

tril:iui.J.writi!ul:iri' uljwi.J.wnwljwi.J.nri 250 90 

Swpwuut;ri· uljwi.J.wnwljwi.J.nri 216 106 
wmwtlCiwJnn 103 90 

ClLwui.J.wljGl:i[l 326 108 

4gwGpGl:iri 123 132 

'lwupwjpG LljW[lW[lLnWUJnLPP tlbpl:iuwul:iri 535 190 

OriqwuwljwG LljW[lW[lLnWUJnLPP tlbpbGwGl:iri 150 200 

'll:iflnLlj oriqwGwljwG LljW[lW[lLnWCiJmpp tll:ipl:iGwul:iri 340 145 

Pm1ul:iriti pptlpwljwu LljW2LnL4WUnLJ:IJWG tlbpl:iGwGl:iri. 
uriulJti!Gl:iri 258 203 
4'1n2nmti!Gl:iri 336 168 
wtumwhwGhsGl:in - 118 

Cwripwgwuut;ri· hwgwhwmti4ti 132 118 
l:iqtilllmwgnril:iup 73 80 
!SwLJuril:iflti 43 38 
pwG2wril:iril:iup 67 75 
onumwuw1hu tl1wuwonuubnh 72 60 

4wrimn-1>tiLwLnu4ti!ul:iri 30 72 

UwotiLwmulJti!ul:iri 14 75 

'lnriti tlp22wriw1tiu tl2wljmpJwG ljnLLLntilJ.wmnriul:iri· 
bqpLljmwgnril:iGp 415 200 
!SwLJuril:iriti 187 152 
pwu2wril:iril:iup 204 178 
pnULnWUWJPU tl2wljwpnLJUl:i[1p 260 150 
uwnmnl>h1 h 223 215 

Pl:iripwhwi.J.wpp tll:ipl:iuwul:ifl. 
hwgwhwmpljwhwi.J.wp ljntlpwJGul:iri 119 205 
LJwrimn:j>pLwhwi.J.wp ljntlpw1GGl:iri 52 235 
LJwrimn:j>tiLwhwuti!ul:iri 52 168 
4wrimn:j>tiLP mbuwljwi.J.nriti!ul:iri 64 168 
!Swllunbnwhwuhjut;n 55 113 
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1 2 3 

~tunmhwi.J.wpp tlbpbGwGl:iri · 
tunmhG~ti!ul:iri 
pupuwqGwg tunmhu~ti!ul:iri 102 185 

hu~ti!-tlwuriti!-PWl'l~P!Ul:i[l 138 188 

4'1ngtul:iri 75 120 

hwlJ.WPP!-tlWtlLP!Ul:i[l 355 188 

41:irihwi.J.wp L. utilnuwhwi.J.wp 144 188 

1Jntlow1Gul:in 88 176 

UJqbqnriowljwu tll:ipl:iuwul:iri· 
LllLWULnWdWJPU qmpwuul:iri 17 134 
tunrio 4ituril:igmgti!Gl:iri 13 112 
4'1nu4'1nriti!ul:iri 6 213 
mGljtlwu tlbpl:iuwul:iri 50 100 
gwpwuul:iri 119 103 
ljnqmpi.J.wmnriul:iri 258 183 
ljnummriwitiu tmti tlbpl:iuwul:iri 61 71 
!SJnLfll:i[lp L. wripwmp hwlJ.wPti!ul:iri 205 120 

tuwrinriwqnriowljwu tll:ipbuwGl:iri · 
mGljtlwu tlbpl:iuwul:iri 54 112 

qnLpwu-4ituril:ignLgti!ul:iri 198 283 
wnl:1wmwhwtlwo tlbobuwul:in 240 180 

Pwfl~ti!ul:iri· n3A-1,0 - 1350 
nrn-1.2 - 600 
n3-<1>-1A < n3-0,86) - 1350 
'!J:b-0,5P - 700 

Sf!wljmnriwitiu ljgwuwJLl:iri· 3-nTC-13 - 600 
1-nTC-10 - 600 
1-nTC-2 - 700 
2nTC-4M - 580 
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U2tuwmw!i11!ibpr w!i4_w!imli[! q1m11.wm!imuw4w!i lib11b!iw!ibpr 

41..i/li 4qlli w!illw!imlin 
1 2 3 4 

SwQw!i!ibn 
wmwli!iwi.Jnn' Ow!in 0,4-0,7 40-70 

lihi>h!i 0,3-0,6 30-60 
Sw11w!imli qw!ioh 0,25-0,45 25-45 

Qw!iqwaL. L. 71b1.'1>- qwpw!i 0,45-0,65 45-65 
QUUjw!iwlJwunn L. &w&hlJwtlnJJ 1,0-1,8 100-180 
ulJutlwnwlJwtlnn 1,6-2,2 160-220 
wub11!iwaL. 0,45-0,8 45-80 

,wliwmwpwo 4mLmr4.wgrw 4m1mhtlwmnn 

1,2-2,6 120-260 6-8uli tunpmpiwlip hwliwmwpwO Lizw4mpiw!i 
1,6-3,0 160-300 10-12 uli tunpmpJwlip 

annw1h!i 1,6-2,6 160-260 
tunp l/ltupbgmli tunp l/ltu11bgmgr1 8,0-13 800-1300 
1wppw4m11r1-4nLLlflr4.wmnpn4_ 
li1wlJmli 

1wppw4m11r1 
4,0-6,0 400-600 

tunqw!ir bpbu4_wp tnbutlwnhs' 
8-10 uli tunpmpJwlip uuwtlwnwlJwtlnn 1,2-2,6 120-260 10-14 uli tunpmpiwlip qmpw!iwmrlll 2,5-6,0 250-600 14-18 uli tunpmpiwlip 

6,0-10 600-1000 
CwnQwaw!i' 
u4w4.wnw4wtlnp' 

,wgwhwmr4wir!i Lizw4w- 15 uli llr22w11w1r!i hbnwt1npmp1wlip 1,1-1,6 110-160 pmJubpr 2w11w1r!i gw!i11 !ibnw7wn (7,5 ulil 1,5-2,5 150-250 
7Wf1pwawG-hnhU1Jwnhi 1,2-2,8 120-280 
hwgwhwmh!Jw liwli1 hiwJrli 1,2-1,8 120-180 

,w4.bL4.WO 9-p 2WflnLGW4nLpJnLti[! 

1 2 3 4 
tiw4!i11b11.r gw!i11 tiw4!i11b11.r 2w1111wgw!i 0,6-1,0 60-100 
tqrlljmwgnpb!ir gw!i11 tqrlljmwgnnb!ir gw!iri 1,0-1,4 100-140 
4wpmn:i>rLr m!i4mli 4wnmn:t>rLwm!i4r! 2.5-3,5 250-350 

qLwlitlw4mli 
°IW[lP-211WLbQnL!i QLWli4.w4 0,55-1,2 55-120 
011.wtupw!iw1r!i QLWli4.w4 0,6-1,0 60-100 

Cwnwhbn4 lizw4wpm1ub11r 1-r!i ULw11waL. pwpr4!ib11nt1 L. uw111b11n4. 1,2-1,8 120-180 
lir22wnw1r!i lizw4mp1m!i 4mLmrtlwmnn 

"lnnmnwamli 'llmmtlnn hnnmnwa 0,4-0,75 40-75 
tiwlJ!inbrih Cinunwamli tiwlJ!inbnh 1Jm1 mhtlwmnn, !inunwqmahi 0,5-0,8 50-80 
tiw4!i11b11.r lir22w11w1r!i tiw4!i11b11.r 4mLmrtlwmnn 1,2-2,0 120-200 
Lhtunbamli 
4wpmn:i>rLh lih22w11wJhli 4mLmMwmnp- pnwwufih! 1,4-1,8 140-180 
LhtunbQnLli'ulinLQnLlintl 
tqrlljmwgnpb!ir L. 
wnL.wowri.4r lir22w11wJr!i lizw- 4mLmrtlwmnn- pmuwulih! 1,3-1,6 130-160 
lJm91m!i· u!imQmllmf 
4wpmn:t>hLr pm4Lh9 4mLlllh4.wmn11 1,3-1,6 130-160 

Spw4mnnw1r!i tunmh!iarf 

tunmti hmlia 
l/lntuw!igmli[! "IUL-rg 0,7-1,1 70-110 
l/lntuw!igmll[! [!UJ}WQI!WJhU w!ir4.uh[lrg 0,9-1,4 90-140 
huati1-liw!iflr1 0,8-1,3 80-130 

tunmr l/lngtubfl' 
tunmr l/lngtumli LWJliW4Wli 0,5-0.7 50-70 

LWUW4_nptJ! 0,7-0,9 70-90 

1wu4wtlnn lizw4wpmJub11r hm!ia cwnw1r!i 4gnt1r h!iar1 1,2-1,5 120-150 

°1Wlllh4W[!Ullbl'l.b!i 
C!i11b11.b!i lizw4wpnLJub11h h!iotif wnw!ig LlhLW4h 0,6-0,9 60-90 

li7wlJwom1ubnh hm!io 
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'lwlJb 

1 2 3 

tqpUjuiwgnribGp hwqwQnul tqpUjuiwgnribGti hwl[wQllwG 4nllpwJG 1,5-1 ,7 
utiLnuti t. hwuiti4ti hwllw(1 UtiLnuwhwl[wQ 4nllpwJG 1,2-1,6 

6w4G11b11ti hwl[wQmll 6w4G11b11whwl[wQ L1nllpw1G 8-12 

4UJ(1Uln~tiLti hwl(wgmll 4W(1Uln:fJl'tLWi)Wli'll'tl. 6-7 

4W(1Uln~tiLWhwl(WQ 4nllpwjG 10-12 

4W(1Uln~tiLWQWCi'lP1-LWUWl(nptii. 7-8,5 

<I>ribriti hwl(wQmll <I>[lhwl[wQ llbQbCiw 2,5-3,5 

UjlllWUlWUjUlnL'1Ub(1p 6w4G11bl\whwl[we t.lbebGw 3,0-4,0 
hwl[wQmll U(1llWUlWUjUlnu1Gbflti i)WG'ltil 6,5-7,5 

'lbp4w6 11w2uiti gwQwGnul U4wl[wnw4wl[nrigwQWG 3-6 

Uwriqwqbllll'tlilibfll'l I.. u4wl[wnwL1wl[n(1 gwpw(i 4-8 wnnuiwuwinbnh awPwGmll 
'lwlipWJ/lG UjW(1Wflll1Wlijmpti 'llW(1W(1UlWliJnLPWQf11°'1. 0,3-0,4 
annul 

Qmpwu/1 mfiuwf.twf1Wf1J2Wf12WJ/1U fJ/1ilWfJf1nLPJnLUlJ mwf1pbf1 hnrrwmbu12bf1/1 hwuwfl 

'lnf\WJpli UjWJllWCilib[l[l 

ljwl[w1tiG 
/Jwliri- 11ti2tiu-

'lnflWlllbUi)[l Uqpn~nli[! L1wl[w1tiG ljwl[wJtiG 

!& ~ !&. ~ !&. ~ ll2 ll2 ll2 

wzliwliwgwGti tunqwli, 68 0,68 49 0,49 34 0.34 

UL.whn11w1tiG 
pwqll. tumnti zbflUl 86 0,86 57 0,57 43 0,43 

tunU1wG, liuuiw/J hn11 90 0,9 71 0.71 50 0,5 

wzGwCiwgwGti tunqwG, 66 0,66 47 0.47 34 0,34 

UntupwqmiG pwqll. tunuiti zbflUl 74 0,74 56 0,56 43 0,43 

timU1WG, Guuiw/J hn11 92 0,92 71 0,71 50 0,5 

wzGwGwgwGti tunqwCi, 69 0,69 47 0,47 36 0,36 

qnriz 
tunU1WG, Ciuuiw/J hnfl 

55 0,55 
98 0.98 68 0,68 

U11mui - - 82 0,82 73 0,73 

4 

150-170 
120-160 

800-1200 

600-700 

1000-1200 

700-850 

250-350 

300-400 

650-750 

300-600 

400-800 

30-40 

~wLfliLLfwa 10 

wl(wqwJl'lG t. pbpt. 
wl(wqw4wl(witiG 

!&. 
ll2 ~ 
25 0,25 

31 0,31 

39 0,39 

25 0,25 

30 0,3 

40 0,4 

22 0,22 

29 0,29 

65 0,65 
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Sflwl/111nf1ulif1/1 pwf12w1f1U mdliflfl oq111wqn{lilt1wu qnflilwl/gfl Wfldlipuliflf! 111wf1plif1 q1nuzw111u111liuwqwu 
w2/uw111wupulif1/1 hwtlwf1 

MT3-80 
U2tuwuiwu11ti wutiwunul[] T-40M 

T-548 MT3-82 AT-75 T-150 T-4A K-700 T-25A IOM3-6A .LlT-75M T-150K T-100M K-701 T-70C 

fat;pt. t. lltiptiu hnri.h11ti tlw11 0,9 0,9 0,89 0,93 0,9 0,94 0,92 
OwGp hnri.bpp tlw11 - - - 0,9 0,86 0,9 0,88 
qt;lli"ll t.11wr11wrinui hnri.triti tlw11 - - - 0,8 0,8 0,82 0,78 
lmttuititlwgpw 0,83 0,88 0,89 0,92 0,9 0,93 0,92 
8w9wun1.ll 0,85 0,86 0.88 0,93 0,92 0,95 0,93 
'lwripw4uiriti~ntl ll2w4mll - - - 0,9 0,9 0,92 0,9 
U4wtiw11w4wtln11 bpbutiwriti~-

0,92 0,92 0,92 0.94 0,92 0,96 0.92 
ubrintl hributlwfl I... gwpwGmll 

'lwgwhwuiti411 gwup 0,93 0,94 0,94 0,95 0,93 0,96 0,93 

=1wcJbLl/W& 12 

JJ/lq/lltw{/wu tnf1Wl/111n(1ulif1f! ll/Wftfwuw{/wu ttnwf nuw1/lu/1 tfaflwillif m Qnf1ilwftflguliflf! 

Uutlwtln11 ra11pm11wtln11 

tUlWlnUWJPU UjWjllwuubpmll w2tuwlllbLPU tuiw1nuw1tiu l4WJllwGub11mll w2tuwuibttiu 

llw4uti20 7-ctWlljW hb(lpw- 1 ctwll hbflpWtfmtuw-
llw4uti20 

7-ctwllJW hbppw- 1 ctwll hb(lpwtflntuw-
tflntuti 11bl411nul, Jilli ctwtlwCiw4mll, tflntuti 11buwmll, itiu ctwllwuw4ni ll, 
l4· ti.n . hw/hbflp l4· tui.hw/ct llj.tui.hw/hbflp Uj.tui.hw/ct 

K-701 18,9 2,7 T-100M 9,4 1,34 

K-700 14,7 2, 1 T-4A 10,2 1,45 

T-150K 11.6 1,65 T-150 11 ,6 1,65 

MT3-82 5,3 0,75 AT-75M 7,7 1, 1 

MT3-80 5,1 0,73 .LJ.T-75 7 1,0 

IOM3-6A 4,2 0,6 T-70C 5,5 0,78 

T-40A, T-40AH 3,5 0,5 T-54C 4,8 0,69 

T-40, T-28X4 3,4 0,48 T-548 4,8 0,69 

T-25A 2.1 0,3 T-130 12,3 1,76 

T-16M 1,5 0,22 T-4 9,3 1,33 
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Uqpbqwmfibpf1 mbfufintnQ/1WUfbu pnLJLWU1flbf/1 w2fuwmwfipw;/1fi wpwqmp;wfi uwhtlwfifibp[! 

Cl1nu1wllllil11huw4wli w2tuwl11wli11lih(lp wlilJ.wlinul[! Cl1nu1wllllil111iuw4wli ilhQh!iwlih[l U2tuwl11WUJ?WJP!i w(lwqmp1wli 
uwhllwli!ihnn, Vw lnW 

1 2 3 

nH-3-0P, nH-2-30P, noH-2-30 5-6 

U.wri 
n/\H-3-35, nAH-4-35. nAH-5-35, n/\n-6-35, 

7-10 
nH-3-40, nH-4-35 

nrn-3-35, nKY-4-35 6-8,0 

U4wlJ.wnw4wlJ.nri /\JJ.r-5A, AJJ.r-10A. A.llr-15A 8-12 

li(lhulJ.writi1ubrinlJ. hptiulJ.w(l /\JJ.-15, /\JJ.-10 4-6 

nn/\-10-25 7-12 

Clmpwli-hptiulJ.wflti!lih[lnlJ. t;phulJ.w(l nn/\-5-25 8-10 

n/\-5-25 5-8 

6JJ.H-3,0, 6JJ.H-2,0 5-10 

U4wlJ.wnw4wlJ.nri gwj?wunlJ. gwj?w!inul 
6JJ.-10, 5JJ. T-7, 6.ll-4, 1 7,5-9 

6.llC-3,5 6JJ.H-1 ,3A 3,5-7,5 

6.llCT-2,2, 6JJ.H-1 ,3, 6JJ.T-2,5A, 6JJ.HT-3,5A 5-6,5 

363TC-1 ,0, 363CC-1,0 7-12 

Ulllwil!iwlJ.np gwj?w!i!ih[lnlJ. gwj?wlinul 363TY-1,0 363C-1,0, 36n-0,6A, 63H-6,0 4-7 

6C0-4 3,5-6,5 

3-KKW-6 6-13 

Clt_w!ilJ.w4mil 3KK-6A 4-7 

3KBr-1,4, CKr -2 4-6 

=iwtfbtt/WO 13-fl 2W{1ntfiw[/ntpjntU(! 

1 2 3 

lfllllllllJ.Ol'J. hnl'J.OL(lWqnlJ. L. WUlil'J.liWllL. gwpwlinlJ. 61<1r-3 7-10 

ll2w4mil MBH-2,8, MBH-2,8M 6-8 

KnC-4 7-12 

Knr-4 6-8 

1wilwlllw[lw6 4mt.lllt'ilJ.wgtiw 
KflH-4r , Kfl-4A 5-7 

KPr-3,6 4-6 

Knn-2,2 5-10 

'iw[lpw4Ln11P! 4mt.LntilJ.wl11npnlJ. ll2w4nul Kn3-3,8. Knr-2.2. Knr-2-150 7-9 

Kn W-5 8-10 

::lnl'J.WJti!i 4mt.LntJlJ.wLnnrinlJ. ll2w4mll KW-3,6, KWH-3.6. KW-3,6A 6-10 

1wgwhwllltJ4ti gwlil? C3-3,6, C3Y·3,6, C3T-3,6, C3n-3,6A 8-12 

CKHK-8, CKHK-6, CKnH-8 6,5-9 

tqtJl.l.llllwgn[lhuti gwliJ? CYnH-8 8-12 

CKnr -4, C6K-4 5-7 

CTCH-6A, 2CTCH-6A, crcn-6 5-8 

6w4!illhl'J.ti gwlil? 
CCT-8, CCT-12A 7-9 

\COH-2,8A, CKOH-4,2, CKOCW-2,8, C6H-3 5-7 

Pwu2w[lwlingw1ti!i ll2w4wpm1uhriti gw!ij? 
C0-4,2, C/\H-86 7-9 

Pw!i2w(lwlingw1tiu il2w4wpm)Ub(lp uw6tJt.mil CKH-6A 2,5-3,5 
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I Cwpwht:;p4 tlzw4wpnLJut:iptJ 
4mLmntlwgtJw 

tiwlju11t:irtn Cinupwgmtl 

Pm4Lll9 

Opqwuwljwu 1.4wpwpmwu1mpti gpmtl 

'll:irtm4 1.4wpwpmwCi1mptJ Li wtlnCitJwljtJ 
tlwmmamtl 

'lwuewitiu 1.4wpwpmwCi1mptJ 
tlwmmgmtl 

Upuljmtl Li Ltinznmmtl 

I 

I 
1 

lunlllti hCi<'.lmtl Li 6tlLmtl 

tunmn 2112mtl Li Ltingjl.Jmtl 

tunmn hwqwenLtl-pw11<'.lmtl 

'lwljl:ipl'l pwp<'.lmtl 

'ICi<'.lmtl-tlwCipwgmtl 

~wlf/JflfwtJ 13-/12wf1ntfiwf/mp1ndi[J 

2 3 

CKC-4, KCM-4, KCM-6, CKM-3 5,9 

CH-45-1, CH-45-2, CKM-6 4-7 

CA.A-4 4,8-5.4 

KPH-5,6, KPH-4,2, KPH-2,8A KOP-4,2 6-9 

KPCLLl-2,8A, KH5-5,4 5-7 

KPH-2,8M, CTCH-6A, CTCn-6A 4,1-7,2 

YCMK-5,4, YCMn-5,4 6-8 

ncH-6M. 2ncH-6, nnc-6 3,6-5,8 

KOH-2,8nM. KPH-3,6 KPH-4,2 4,0-6.5 

1nTY-4, PT0-4, POY-5 8-10 

PYH-155 3,5-7,5 

P>KT-8A, P>KT-4, nov. A5A-0,5M, AWA-2 8-10 

1-PMr-4, HPY-0,5, M3Y-0,5A, PYM-5 8-12 

PTI-4,2, PYM-3, PMC-6 5-10 

OBC-A, OBT-18, OWY-50A, OH-400 6-8 

on-1600, OYM-4 4-8 

~wl/fitl/Wtl 13-/12Wf1nLUWL/nLPJnLU{] 

2 3 

KC-2,1, KC-2,1A, KPH-2,1, KnC-5r 6-12 

KnB-3, KTn-6 6-9 

K.ll.n-4. Knn-2 4,5-8 

KCr-2.1. K¢>H-2,1, KH4>-1 ,6, mn-2 4-6 

rn-14, rrn-6 5-9 

rnn-6. rBK-6 8-12 

rBK-6r. rnn-6r 4-6 

nc-1,6r. nc-1.6, nPn-1,6 8-12 

MT-1 7-9 

nm-4 4-6 

Kli1P-1,5 6-8 

KY4>-1 ,8 6-7 

KCC-2,6 4-12 

KC-1,8 "Buxpb" 3,5-10 

KC-2,6, CK-2,6A 3,5-8 
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7UJl/b[l/WO 13-/12W(1ntuwf/ntpjntU[J 

1 2 3 

SflW4lllOf1WjpG hu6p!Ub(lnq hG6mli 
>f<PC4,9A, >f<BC-6 6-10 

>f<HT-2, 1 6-8 

YEi.Ll-3A 4-6,5 

KV1PY-1,5Ei 6-7,5 

KCT-1,4 2-8 

'-IWflllln~rLP Ltifll:iflp hw4wemli KTH-1A 3,5-4,5 

KTH-2Ei, KTH-28, KBH-2M 3,5-5,5 

YKB-2 1,5-5 

KKY-2, KKM-4 1,4-4,2 

EiM-4, EiM-6A 4-6 

6w4G11t;r1p hwqwemli 
CK.Ll-2 5-8 

KCT-3A 4,5-7 

KCT-2A, KCT-3 4,5-6 

onKw-1,4 3-4 

noY-2 1,5-2 
PwG~wpwCingw1pCi Lizwtiwpm1ubpp hwqwenLli 

MCK-1 2,5-3 

i\Kr-1,4 2.8-5.6 

=fwl/bL l/W~ 14 

l/gtJwO L Qf n(111w0 !J/111W!Jf1ntpfw0 qn(10Wl//1g0b(1[J lllf7Wl/llln(1ubf1/1 L QJntf]tJbpbOwOb(l/1 hwiJw(I 

l+LnrliwCi qn(16wtipg, f '-laliwCi annowuha, µ 

a1m11 lil:iol:iuw wCiqwqnp pppmpw-
Cw(ldliwCi UJWJUWCiCil:ifl[! wCi4w- PflPnL(lW- wCiqw11n-

Ul:iUlW- Ulf1W4- 4nf1 
qn(l lllflWll- 4nf1 ri.w4wCi wCiqnq U1nf1Cil:ifl lllf1W4-

uinn lllf1Wlllllnn ri.l:if1n4 lllnnubn 
1 2 3 4 5 6 7 

lutinu1w1hCi llwCiwUJwnh. 
tWll r\nnL91WU!! 0,014-0,018 - 0,03-0,04 0,02-0,03 0,8-0,9 1,0 

owuwnwn nnm91wllo 0,018-0,022 - - - 0,7-0,8 -
c+nmCimw1hli tlw!iwUJwnh. 

1.Jwuw1hli 0,03-0,05 0,05-0,07 0,04-0,05 - 0,8-0,9 1,0 
wuwaw1hCi 0,03-0,05 0,05-0 07 0,04-0,05 - 0,7-0,8 0,9-1,0 
ulo.whnrtWJhli 0,03-0,05 0,05-0,07 0,04-0,05 - 0,6-0.7 0,9 

Uunwauwo 61mGl:i tiwGwwwnh 0,03-0,05 0,06-0,07 0,04-0,06 0,08-0, 1 0,3 0,6 
tunuiwG, tuwli, wllm(l uiu11wgw6 0,03-0,06 0,05-0,07 0,05-0,07 0,06-0,08 0,8-0,9 1,0 
tunaw!i (llwuw1h!il, uwnawabl11Ciw1hG 
tunawG. 

!innuw1 tunliwtlnL91wli 0,06-0,08 0,07-0,09 0,05-0,06 0,08-0,1 0,7-0,8 0,9-1 ,0 
tunGwtl 0,08-0, 1 0,08-0, 11 0, 12-0,14 0, 18-0,2 0,6-0.7 0,9 

-twnha hbllln wGnwawo nw7lll 0,1-0,12 0 07-0,08 0, 12-0, 15 - 0,5-0,6 0,7 
Swliep GwtuwlJ/WlllflWUlllw6 11w2ui. 
lin(l qW(lWO 'lLLI2lll 0, 16-0,2 0,1-0,12 0, 12-0. 18 - 0,5-0,7 0,6-0,7 
(4W4WJpG), 4Wf1Uln~f1LP Cin(l 
hwtlwowo llW7Ln 

l..nfl qw(lw6 'lW2lll (4w4w4wqw1f1G) 0,18-0,22 0,12-0,14 0, 18-0.25 - 0,4-0,5 0,6 

tunGwq tunlllhWflf>. 

hG6qw6 0,08-0,1 0,09 0,09-0, 1 - 0.7 0,8 

!hli6qw6 0, 15-0,2 0,1-0,12 0,12-0,14 - 0,4-0,6 0,4 



1wt/bft/WO 15 

Ut/1J1ntlnpf11ubfl/1 hw2t/wfl1.tw1/1li Wflwqmp;mlilibfl!J 
q;nu1w1J1liU7buwqwli pbnubfl U7brzw1/m/ub1/1u 

6wliWU1W1lhWJl1Ci UjWjllwCi!ib11[! "lwzl{w114wJtili 
wriwqnLpJnLCi[!, 4llict 

l2w11wQWJl1Ci wl{Lnnllnpl1Llib11l1 hwllwri. hwzl{wri4l{wc'.f 
llti!iiL. 7Ln pb11CiwLnw11n11nLPJWO 21 
7Ln -pg pwriori pb110wLnw11n11mpjwllp 19 

Ullm11 ow64nLJpnl{ (wu~WLLn. pbLnnCiWUjWLnl{WO, unl{n11w4w0 
39 qrimOLnwJtiO. mmpwOwo oOwow64nLJpn4.) 

tu6wUjwml{wo, qJm11w4wo, hwgwhwLnti411 tunqwO, 30 6llw4WLL{WO 

l2w!i11l{wo, tun11 wCil{whbLnI?bllnl{, tun1111mpn1111. Cin11llwL 
tun!iwl{OLPJWO l{w11wo 'lWZLn, wpllWLnWUjLnnLflCibppg 25 
hwl{wgl{wo 11wzm 

t5wunpmp;mu. tabpt.. pbnubfl mbfJwt/mfubJ/W wpwqmp;muu flpbgubf 20%-m/, 
17dtfwpwugwubff1 lfwuwutwf1hubpnul 40%-mj: 
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3 c:.. 
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.D 0 
Ci ..c:.. 

.D 3 'O 
0 c::' 
3 c 

.r:. = 3 cf 
::::J 3 c 

5-5 c 0 
c::' 5 c 

3 .r:. 
c::' ::i-c: 3 
&' ..,,.. 

l.::::J 

~ a 
ci 
3 
Ci 
3 
O> 
c:.. 

c.. c 
..t:I 

..,,.. 
0 3 ..:::> l.::::J 
3 "" Q.. 3 c: 5 
ct ::l 

LO <D 
a> ~-

~ ~ 0 ~ 

0 ~ ,;, dJ 
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7wifbfifwc7 17 
Uzfuwmwupw;flu t11wf7pbf7 nlidf1tlubf7/1 hwtlwf7 t11f7wftt11n[7w;f1u wq{71iqwmf1 

ifwnbfwu;mp/1 dwtlw;flu O"w/uuf!, ftq/d 

unpllwl PWf12WJflCi Uq11bqwtnfl Cw11ctti!ll UJWflWUJ 
Spw~Lllnflti pbnCitJ.w6mpJWCi UjWflWUj [!Cipwgpfl wztuwlllwCipfl 
llw~Cifl2(! nbctflll nbcttill nbcttill. 

LlwCiqwnCibnmll 

1cJ11pm11wtJ.n11 Lllf'IW~LllnflCibfl 

T-130 21-24,5 9,5-15 3,0 
T-4A 17-23,4 9,5-13 2,5 
r-100Mrc 15-19,2 7,5-10,5 2,0 
T-150 22-26,5 11,5-14 2,5 
.ll T-75M 14-16,5 7,5-10 1,9 
.ll T-75 12-15 6,5-9 1,8 
T-70C 11,5-13,5 6-8 1,2 
T-548 8,5-9,6 4,5-6,5 1,2 
T-54C 8,5-10,4 4,6-6.6 1.1 

UCitJ.wtJ.nf'\ tn(lW~lllnpCib[l 

K-701 32-51 19-30 3,5 

K-700 27-35 13-19 3, 1 
T-150K 25-30 11,5-17 2,5 
MT3-82, MT3-80 10,5-15 5,5-8,5 1,4 
IOM3-M 8,5-11,6 4 ,2-6,5 1,3 
T-28XK 7-10 3,8-5,5 1, 1 
T -40M, T40-AM 6,5-9.5 4,2-5,5 1.1 
T-40, T-40A 5-7,6 3,8-5,2 1,0 

T-25A 3,6-4-8 2,0-3,0 0,8 

T-16M 3, 1-3,9 2,3-3,0 0,7 
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:Ywifbfifwa 18 
Sf7wftmnf7ulif7/1. fl[jpuwquwg ftntlpw; uubf7f1 [, WJL tllipbUwubf7/1 
2wf7df11ubf7/1 hqn[7mp;muf! L ifwnbfwu;mp/1 mbuwftwf7Wf7 awfuuf! 

UbpbCiwJti wCitJ.wCinLil(! I.. Cw11ctll!ll hqn[lmpJmli(! 4wnbLWU)Olpfl 
tnbUW~W f'IWfl 6wtuu(! 

llw~Cifl2(! 
~4lfl Oflw mct q11/t-l> qp/t-l> 

lJ4tnctwll 0.mctctwll 

S11w~tnnri!ib11 

raripnLl'IWtJ.Ofl 
T-100 79,5 108 238 175 
T-130M 117,8 160 245 180 
.ll T-75M, .ll T-75M8 66.2 90 238 175 
T-548 40,5 55 267 196 
T-70C, T-70M 51 ,5 70 242 177 

UCifltl.wtJ.n11· 
K-700A 
K-701 
T-150K 147,2 200 245 180 
MT3-80 198,7 270 238 175 
MT3-82 121.5 165 230 169 
IOM3-6A 55,2 75 242 178 
T-28X4 55,2 75 252 185 
T-40M, T-40AM. T- 44,2 60 247 182 

40AHM 44,2 60 247 180 
T-30, T-30A 36,8 50 254 187 
T-25A 22, 1 30 258 190 
T-16M flCipCiwqCiwg 18.4 25 253 186 

zwuuti 18.4 25 253 186 
«f:!mpwflufl-718» 10,0 13,6 235 173 
MT-140C 10,0 13,6 258 190 
AM>l<K-8 7,3 9,9 435 320 
T-0,8 (T-010) 5,9 8,0 435 320 

"lwgwhwtnti~whwtJ.wp ~mlpwJCiCibfl 

CK-5 "Husa" 73,6 100 252 185 
CK-5M "Husa" 103 140 234 172 

rCipCiwqCiwg ~bflWhwtJ.wp ~nilpwjCilib fl I.. ilbpbCiwCibfl 

Knc-5r 58,9 80 252 185 
KCK-100 147,2 200 245 180 
E-281M. E-282 125, 1 170 252 185 
E-302, E-303 47,8 65 252 185 
Pw nOti! n3A-1 ,0 44,2 60 252 185 
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7wl/b1 l/w<i 19 
S11wl/U1nf11Jb11/1 puw;nuzb11/1 L. qn11ow111ttlwlJ pblJqfllJ/1 bwfuu/1 1Jn11tlbf1[1' 
hfltllJwltwlJ t1wnb1w1J;mp/1 IJl/w1J1tlwtlp. 1J1n1tnu1Jbµnl/ 

Srwliuuf1-
l'uflnLUlI1J1f1W 

S11wlt1I1nf1librf1 tlw41if120 
Cwrctf11w1f1li uf1nCi Lu WJL nliuf1u111bli111 
puw1nu1bf1 PUWJnL'lbfl 

hw111ml~ puwinu1b11 
PUWtnLnbn 

T-100M 5,0 1,0 0.1 0,06 

T- 130 4,5 0,9 0, 1 0,06 

.Ll T-75M 4,6 1,0 - 0.03 

.LlT-75MB 4 ,8 1,0 - 0,02 

T-546 4,2 1,0 - 0,02 

T-706, T-70C 4,6 1.1 - 0,02 

K-700. K-701 4,5 0,4 0,2 0,02 

T-150K 3,8 0.6 0,4 0.04 

MT3-80, MT3-82 3,8 1, 1 0, 1 0,06 

MT3-50, MT3-52 3,9 1,0 0,1 0,06 

KJM3-6Jl 4,4 1,2 0.1 0,06 

T-40A, T-40AM, T-40AHM 4,5 1.1 0.1 0,06 

T-25A 4,5 0,8 - 0,03 

T-16M f11ipliwqliwg 2wuuf1 4,8 1,4 - 0,16 

'lnp6wp(lllwu zwpdfl! mCibgn11 inpwl.jlllnpubpfl hwllwp pbuqjlCi[l 6wtuuti 
Gnpll[! uwhllwGL[mll t hjlllGwl.jwG l[wnbLWGJnLJ}fl 1%-jl !Wljlnl[: 

7wt/b1l/w<i 20 

<Jwnb1w1J;mp/1, puw;nu1b11/1 L. qn17aw17i;tlwlJ pblJqfllJ/1 hwtlw1/1/7 qlJ/1 
n11n2tlwlJ qn11<iwl/flglJbf11J 

Srw4111n11Cibrf1 llw4Cif12C! qnrow4f1glitiro 

T-150K, MT3-50, MT3-52 1,19 

T-25A 1,20 

K-700, K-701 , T-54B, KJM3-6A, MT3-80, MT3-82, 1,21 
T-40M, T-40AM, T-40AHM 

T-130, .LlT-75, T-70C 1,22 

.LlT-75M, .l1T-75MB, T-16M 1,23 

T-100M 1.25 
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7wl/b1t/wo 21 

7bµpwl/m/u/1 dwtlwlJwlt/1 oq1J1wqn11utlwlJ qn11bwl/flglJbf1LJ 

'lw2111f1 hf14Wf1nL~JnLli[!, ll 
<:i1m11llbpbliwlibrf1 wCilJ.wlimll[! 

400+600 700+1000 

Cliqhw!imr oquiwqnrMwli qnL~wli . 

l/wtuntl.fl 0,7+0,75 0,65+0,7 
ljgnlJ.f1 0.8+0,85 0,75+0,8 

'1WJ1PWJ1nlll hn11brf1 qnlpWli 0.65+0,7 0,7+0,75 

=!wllw111wrwo llzwljtlwli 4mt111tilJ.wgf1w 0,65+0,7 0,8+0,85 

~nLL1I1f1lj,w111n11 pmuwulif1! 0,6+0,65 0,75+0,8 

U4wtJ.w11wljwlJ.nr brtrnlj,wrf1! I.. gwpwli 0,75+0,85 0,85+0,9 

UtnwllCiwLJ.nr gwpwli 0.7+0,8 0,8+0,85 

Cwrpwgw!ilibr (hwgwhwt.nf14wJf11i. 0,6+0,65 0,7-;.0,75 l!w!iownw!inaw1hli , !Swl.Jlinbnh u w111il 

ljw111.11n~f1tw111Ci4f1!. uw6f1Lw111Ciltf1! 0,4+0,45 0,5+0,6 

=!wgwhw1J1f111w1f1li u bqfiUJLnwgnpbCiwhwlj,wp 0,5+0,6 0,6+0,65 
lmtlow1CiCibn 

Uf1tnuwhwlj,wp ljnllpwj!ilibp 0,55+0,66 0,65+0,7 

Srw4lnnf1wJf11i hCilif11lit11 0,6+0,7 0,75+0,8 

hJnll1f1 4nriwif1u u LWJliw4wli lflngtubri 0,65+0,7 0.8+0.85 

~W[lU1n~f1LWPWlil}f1! 0,65+0,7 0,75+0,8 

~Wpll1n~f1LwhwlJ.wp 4ntlpwjCi 0,4+0,5 0,55+0,6 

Uru4f1! u itinznLnf1! 0,6-;.0,65 0,75+0,8 
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~wlfbtl/WO 22 

~W/Wllll1Wti/1 hWti(1Wll/bll1fllfJJWli Q/flll/Wlf1till1bllWl/Wti ll/bll1Wl/Wti 
dbnliw(11/fllf}JnLlilib(1nll1 ll1f1Wl/ll1nf1/7Ull1-tlbpbliwl/w(1lib(1/7 [., ll1f1Wl/ll1nf1w-
J/7li wq(1bqwll1ti Ull/WUW(11/n11 odwlif)WI/ w2fuwum11lib(1/7 w2/uwll1Wlip/7 
l/w(1<1Wll1{1fllf})WU futlpbf1li [}Ul/1 l/Wf1/Wl/Wli liwful/fl{j 2f1PWlilib(1/7 

Uztuwlllwfien t1.wr6wlllf1nLPJWfi tirrnr11 tutlptJCi 11wulj_mtl bfi Utlwutiwin. 
ULl.jWflWCltJ, Upwqw6tJ, UfllnLflJWCitJ, Uzngeti. Y.wJetJ, Y.wrribCitJutJ, 4wtlnJ'1 wlilj_wG, 
4rwuCinutnu4j1. UWflUlnLCim, UuwCitJ, Uj1utJwCij1, Swznf1'1 2f12WCilibf1(!, tJCi!Lt.jbU CiwL. 
Gbrenh'12JWL 2112wCiCibf1'1 WJCi UlCiUlbump1mGCibfl[!, nrnCig UlblJ.WCiJ?[! qUlCilj_mtl t 6nlj_j1 
tlw4brunLJpng hbllluJWL pwf1llf1nLpJwCi iJ.rw (tlblllfl). t1J.bqCiwllnr '1Ci!!' 2000-j1g, Qnrnu'11il!. 
UblJ.[lnLli[!, 4WLl.jWCij1Ci[!' 1900-tJg, U[lWflWLnj1Ci[!, U[lLnWZWLntJCi[!' 1800-j1g, rawL'1Ci'1Ci[!, 
UzU1WflW4tJCi[!, 4nLnWJJ?tJCi[!, uwtirtiflli[!, =irwqriwufllicf 1700-flg, r2t.wCitJCi[1, 
unjbtlpbflJWCitiCi[!, QnLqWflJ?flCi[!, ULnb~wCiwlj_wCinCi[!, SwiJ.mznCi!!' 1600-j1g, UGj1j1G[i, 
Urpti4tJG[i, ULt.1tilllw4nG!!. 1500-ng pwrllr: 

bf14f1nfl'l j\Jtlpj1G bG flWulj_nLtl UCij1j1, Uf1pfl4n. famtlwCijwutJ u UL1.jtJU1W4'1 2fl2WCiCib[1[1 
(pwgwnmpjwtlp WJCi Ulbf'lwlieCibpj1, n[lnue qlllCilJ,nu) bli 6nlj_tJ tlw4bflunLjpj1g 1500 tl-j1g 
w4.bL'1 pwflc'.lflnLpJwG iJ.riw), <lmqwreti t. UUlb~wCiwil,wCin 2112wuGbfl(! (pwgwnmpJwtlp WJCi 
Lnb1J.wCieCitir'1. nrnue qlllCiti.mtl bCi 6n4.'1 tlw4tirt.nLJPti9 1600 tlblllf1'19 wlJ.bLti pwrll11mp1wCi 
4.rw), '1rwq11wCij1 2112wCi[! (pwgwnmpiwtlp WJCi lllblJ.wCieCitirti. nrnCie qlllCiil,mtl bCi 6n4.'1 
tlw4bflunLJP'19 1700 tlblllfl'19 w4.bL'1 pwflllflnLPJWCi 4.flw), Qn[lj1utJ u UblJ.flnL Zf12WCiCibflQ 
(pwgwnmpjWtlp WJG Ulb1J.wCieCibr'1. nrnGe qLnCilj_mtl bCi 6niJ.n tlw4bflunLJP'19 1900 tlblllfl'19 
Wti.bL'1 pWflc'.l[lnq:ljWCi ti.flW), nCi!Ll.jbU Ciwu Cib[lJ?nhj1zJWL 2fl2WCiCib[ltJ WJCi UlblJ.WCij?Cib[l[I, 
nrnlie qlllCilJ.mtl bli 6nlj_j1 tlw4bf1unljpj1g hbllluJWL pWflc'.lflnLPJWCi lJ.flW (tlblll[l). 
t1J.bqCiwllnr'1!io· 1600-2000, 4wll.jwli'11i[I' 1600-1900, Uriwflwlllj1CiQ t. U[llllwzwlllnli[I. 
1600-1800, rawL'11i'11iQ, Uzlllwriw4tJG[1, 4nlllwrn'1Ci[I t. liwtiri'1'11io· 1500-1100. r2t.wlitJG[!, 
unjbtlpb[lJWlij1Ci[i u SwiJ.mztJCiQ' 1400-1600 tl : 

'1WCi[lWL1.jbLnnLpjWCi tljnLU Zl12Wlilib[lmtl nL UlblJ.WliJ?Cib[lmtl wztiJwlllWliJ?tJ 
4.wrillwlllflnLPJWCi hwtlwri 4nrwnil,nLtl bCi wnw2'1!i tutlp'1 ll1Wf1'1~w1'1!i 11rmrnCibf1Q: 

~wl/b[l/WO 23 

«Cwhmµwhw(11//7 tlwufltiJJ =r:1 27. 11. 1997 µ. ~O 155 o{lblip/7 µfll/ 12 
hnf)l/wofl hwtlwdw1li wtlnf1/7ll1/7qwgflnu tlwuhwumtllibf1/7 qmt1Wf1!J 
nf1n2l/m t1 t' bt libt nlf h/7tlliwl/wli tlflpnglibf1/7 ll1l/JW[ futlp/7 hwtlwf1 Ull1nf1u 
uwhtlwlilfwo wtln(1ll1/7qwgflnli lilfwqwqm1ti dwt11/bll1lib(1/7g. 

w. zbCietiri'1. 2'1Gnq:i1mliCitir'1 t. ~ntuwlignlJ. hwrtlwriwlielibf1'1 
hwtlwri. pwgwnmpjwtlp ulllnflu pbf14.w6 p. blipw4blllmtl 
liz4.w61ibri'1 

p. h1mriwlinglibf1'1. Ll.jwliutJnliwll1Cibf1'1. hwliriw4wgwrwCiCibr'1 
hwtlwr· 

q . hnuew1'1!i q6tiriti . nnpnlllnlllbtuli'14win hwtlwp· 
fl. hwzlJ.nlJ.w4wCi 4wtl hwtlw4wriq!WJ'11i Ulbj\JlitJ4wJ'1 hwuwr· 
b. WJL htJtlliw4wli tltJ2ngCib[lj1, WJ'l plj_mtl' pwlinl'J. wCiwumlilibflj1 , 

pwqtlwtlJW lllli4'1libf1'1 u hn1J.bfl'1 pwflbLwlJ.tlwCili nLIJ.1J.4.w6 
4wLt.1'1lllwL Citi1111rmulitirti hwtlwr· 
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20 U1Wflj1 4wtl 5 %, 

10LnWflj14wtl 10 %, 

3 lllwfln 4wu 33,3 %, 
1 ll1W[lj1 4wtl 100 %, 

5 U1W[lj1 4wtl 20 % : 

~wl/b[l/WO 24 

S(1Wl/ll1n(1lib(1/7 un(1nqmtllib(1/7, ll1b/ulif11/wl/wli fuliwtlp/7 m 11/Whll/wlitlwti 
ll1Wf1bltwli hwll11/wgmtllib(1/1 lin(1Ubf1[J, ll1nl/nulib(1nl/ 

swrti4wCi hwll14wgmtl[1' hwz4.b42nw1'1Ci w rctbe'1 
CillwLntlwtln, UlnllnuCibnmJ 

wmi:>1lmtl 

Srw4lllnf1libfln tlw41i'12D CinnncimtlCibn Ulbj\JCitJ4W-

wtlpn1J.2Q nn ia 4wli j\Jliwtle 

l!li11wubli[! htJuCiw4wo [1Cipwgj14 
u Lt.jWhW-
Ultlnuiimli 

1 2 3 4 5 6 

T-100M, T-130 19,5 12,5 6,5 6,0 7,0 

K-700, K-700A, K-701 16,9 13,8 7,0 6,8 3, 1 

T-4, T-4A 17,2 12,0 6,5 5,5 5,2 

T-15 19, 1 13,0 7,0 6,0 6, 1 

.LlT-75, .LlT-75M, .LlT-75MB 17,9 11 ,0 6,0 5,0 6,9 

T-70C 14,2 9,2 4 ,0 5,2 5,0 

T-548, T-70B 17,9 11,0 6,0 5.0 6,9 

T-28X3, T-28X4 15,4 10,4 5,0 5,4 5,0 

T-40M, T-40AM, T-40AHM 15,5 9 , 1 5,0 4,1 6,4 
MT3-80, MT3-82, IOM3-6/\ 

T-30, T-30A, T-25A, T-16M 10,3 5,7 2,7 3,0 4,6 

~wl/b[l/WO 25 
QjnLl/Wlf1lill1bUW/;Wli tlbpbliwlib(1/111/Whll/WUUWli l/1W(1bl/wli hwl.111/Wgflltl

(jb{l/7 un{1Ubf1[J ' hw2l/bl/2nw1flli Wfldbp/7 lil/wll1tlwtlp, ll1nl/nutib(1nl/. 

tptwt1.w11'1!Cibp, gwewlilibfl, 4gn1111'1!libfl. 0,2 
<lLwli4.w41ibfl, hwgwhwll1'14'1. bqtJLl.llllwgnrtiliti . l'.lw4Gribl'J.'1. pwli2wrwpnull1W-

Ciwitili tlzw4wpnLJUbflti zwriewgwlilibfl , 4wpLnn~'1LWLnli4tJ!libfl , uw6tiLwlllli4'1!-
Gtp, hwGewitili m oriqwCiw4wCi Lt.1Wf1WfllllWfiJmpbf1'1 9f1'1! tlbeb!iwCibfl , pwli2w
pwhwt1.we hwripw4Cibfl. unjlJwhw!iCibp, untuti Ulbuw4w4.nr'1!Cibp , l'.lw41i'lb1J.w-
hwlilib11 · 0,3 

PmJUbf1'1 J?tJtltJw4wli Ll.jWZLnLl.IWlimpjWCi tlbJ?bliwlib[l, hwlll'14wqllltJ!libfl , 'lbqw
LnW[llitp, 11bqw4lllfl'1!Gt[l, ~nLrwctj1rilibfl , tunlllhli6'1!1ibf1 , ~ngtutifl, hwiJ.we~!-
uwllL'1!Citip, 4bf1WhWlj_WJ? 4ntlpwjliCib[l . pW[lc'.l tJ!Cib[l , UlflW4UlnflWJtJCi 49WUWJLO[l 0,4 
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1wgwhwllljlljwhwt.l,wp ljmlpwjlilib(1, bqjluiuiwgnpbliwhwl{wp ljmlpwjlilibp, ljwp
llln~tiLwhwl{we ljmlpwJlilibp, llwpuin~tiLwhwliGbp, 4wpllln~tiLti l!lbuwljwqnpj11 
4btnb(1, t!liflli'l.bli ll2wl!wpm1ubrll hliOti1!ibr · 

Qmpwlilibp · 
UJqtilibpjl tnliljllwli llbpbliwlibp <ti.mp[! Lllluribglin11.lib(1, lllLWlilllwdwJpli qnLpwlilibr. 

4'1nu4'1n11ti1lib(1}' 
UJqbqn(16wljwli llbpbliwlib(1 (ljnLLUljll{wlllnp-Ltituribglin11Gbf1, b11wliwl{n(1 pw110ti1-

Cibp, !inliUlnLflWJjlli hnjl UbJ?buwlib[l, upppliwjjlli hnf1W20f1Lnp u2wljuwli UW(lpW
l{Of1ntU!ib(1, ljnGtnbJUb[llibpnl{ UjUlntflGb[ljl pwrMwG m 4'1nluWfl11UWli wqrb
qwtnlibp, Ullllrtwhwl{wp ljmlpw1!iubr)' 

ruwrinriwqn(1<'lw4w!i ubpbliwlibp. 
u1nLliWlllli4111lib(1, t.l,wqjl tllljl uiuL.uwwqrbqwmlibr. wrpwlllwhwl{wp ubpbliw
!ibri. W(1!)Wl1111 UW!i(1WQUW!i ubpbliwlib(1' 
tuwrinriwhwl{wp ljnllpwjlilibri· 
UJ!iljllwli llb!!bliwlibr, hti1111npm(1libf1. Lnliljjllibrti hwlitlwli llbpbliwlib(1. qmpwli
Ltiturbglinrtlibr. lll12t.l.wqwJtili hnriw2bf1llljl llzwljmpJwli llbpbliwlibf1 , hwlipwJtili 
UjWf1WflU1WliJntpb(1[! hnri llmglinri_ llbpbliwlib[l' 

UbttJnpwllljlq L. hnriwLtinruwli llbpbliwlib[l (wnwlig mrwtiUJn[llibrllY 

0,6 
0,8 

0,8 

0,3 

0.3 
0,6 

0,8 
0,8 

=iwt/li[t/WO 26 

Q;nuzw1J1u1J1liuw1twu tJlipMwuli{l/1 [!Uf}Wg/11/ un{lnqmt1ulif1 

Ubpbliwlib[ljl wlit.l,wlinLll[) 
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Swrt4wli 
hWU14wgnLU[). 

ubpbliwjjl 
hwzt.l,bljznw1tili 

W(1dbpjl 
GljwLnllwup, 
l/ln nuGb n 

2 
20.0 
14,2 
12,0 
40,0 
40,0 
7 ,0 

20,0 
6 

22,0 
12,0 
5 ,0 
5,0 
5,0 

12,0 

"lwt/.li[l/wrJ 26-/1 zwf1m6wljmp1m6[! 

1 
2 

4nqlllllttWUlO[l!ib(1. tunqwlijl. 4nLLLntit.l.wUJn[1-hw(1pW4Lnflll!lib[l . 16,0 

ljnLLLntil{wUJn[l-tunrwLtituriti1lib(1 
4nqUJtit.l.wlllnf1libfl. 12u11hwlimri Gzwuwljmpiwu. pilpwU1Wlllf1WULnj11libf1 

12,5 

4n LL UJjlitwuin p-pnLUwuliti1 Cib[l ' 4 mL Ul ti l{Wlll np-pn L4ll19 ub(1, 9,0 

1inuriwgmgti1ubf1 
4gn[lllP!Ub[l U1(1WlJU1?(1WJjlli , mutiqb(1UWL ZJ12Wliwlj!ibp ' gwpwulib(1jl 7,0 

hwuwri 
Cwppwgwlilib(1 ' hwgwhwuijlljWJtili. hwuititiwub[lUWJjlli. zwripwgwli- 7,0 
4nqUJjlt.l,wuinrilibf1, 2wrpwgwlilitp· ilwpqwqbUJliWJtiG tunuiwpm1ubflll 
ubnubnh awlipti hwuwn 

cwripwgwlilibp' bqtJU1Ulwgnrbuti 
4,0 

Cwnowawliubn· lSwt<linbnw11lli. owli1>wnw11lG L. untuh 
3,0 

lmml.17n:bh1 Wllllilttii lib fl 
6,0 

Uwoh1wUJCillhslibn L. w11 uililJtuCitm 
9,0 

9flll!Ub(1' hwCipWjjlCi UjW(1W(1lllWlijmpb(1jl, hW[1UW(1Wliplib(1 4wll 12,0 
4'1ntunl{ti hwppwljubr· hwGpwJtili LL!Wf1W(1LnWliJnLpbpti gruwli hwuwp 
Opqw!iwljwli 1.4wpwpL11wli1mpbpll gpuwli ilbpbliwlitp· tuwrinriti 10,0 

w1nhlitmh hwllwri 
1bpp1lgtiuiwilnli1wtiw1tiu llbpbliwlibp. qnilwripwgrti1lib(1 , lgwl{nriti1libp 

14.0 

Orqwliwljwli uiw11WfllllWliJmpbpti 4gwuwn-grl11Cibp. gpilwG 11 ,0 

hwm~wlllibn L. hwnuwnwCioGbn 
PmJubflll pjllltiwllwG 1.4W2lllUJWlimpJlUli llbpbliwlibp (uriu4ti1lib11. l11112n-
uij11lib(1 . wtuLnwhwlij11Gbp, ~mlltiqwlllnplibp , wtpnqnLWJtili 11 ,0 
qblibpwllln(11ibp, Lgwl{nrillwli ljgwuwnbri. wztuwLOwlipWJjlli hbrtm411 
UjWU1(1WUllltlWli Wq(1bQWllllib(1) 

1wgwhwLnjlljwhwt.l,wp ljntlpwJlilibp 
10,3 

1GOti1Gbp 
9,0 

Ortnllljl llwlirl11libp m hwl{wpllwli hwrillwpwliplibp 
6 ,5 

Ortnllljl nL tunllljl hwtlwEll!lib(1, pwpqngj11Gbp 11bqwulllbf\6'11Gbp, 8,0 
hwtlwEl1!-PWf10ll1libp , hwljbpjl pwpOj11Gbp, ~mpwdjlplibJ1, 
ntawl.JUJnhsGbn 
1wt.l.WEl11-ilwllLl111ib[l, Priti4blllWJtili ilwllLll!libp 

8 ,0 

l:!wrzwl!Cibp · hpnri L. tSm.1Jwliw1jlli, pwrlllngwll1Wf1Cibfl 
7,0 

t:;qj11..4Lnwgnpbliwhwtlw11 m utiLnuwhwqwp ljnupwililibfl 
15,5 

t:;qjlU1UJWgnrblijl 4n11pbpjl 1lwppp1Gtr t. pbppwhwl{wEll WJL llbEbliwlibri 
4 ,0 

tpbflWLnllL llzwljwpnLJubrll pbppwhwt.l,w11ti llbEbliwlibp 
7,0 

Ubpuwqlllll! hwuwpw4 llbJ?bCiwlibr (J?Wllhwplibp, zbrt2wqLnli!lib(1 , 1,0 

UJbuwljwt.l,nriti1libp. UJ(1jlb(11ib(1) 

Ub11tlwq1I11l! J!WP'l tlbpb!iwlibp, ilbpbliw1wgtlw6 ljwtbf1 
2,0 

<l>njlJwlignri Ljlntuw11rti1Ghp, hwUJjlljwUJwrti ljnlluith4LnGb(1 
6 ,0 

1wgwhwUJpljjl t. bqllLL!Lnwgnphlijl 4wtu1l1lib[1 
5,0 
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1 2 

tiwljliflbri.whwtlwE ljnllpwJlilib11' ljgmJ.r Qf1pf1nrJ. U1l'Ulr 12,0 

,wU1tJljwqU11'1 llbpbliwlibf1 6,0 

G>pbfl hwlJ.wpnq llbQbliwGbp 10,0 

4Wpllln:)>tiLWhwqwp ljgnlJ.ti ljnllpwjGUbfl, ljWf1U1n:)>tiL!! [WUbf1nlJ. 20,0 
11wuwtJ.n11nri m hwqwpnrt tlbpbliwlibp 

Untufl U1bUwljwlJ.n11fl1Gbf1 13.0 

PnuU'lwGwJtiG L. J!wG2wrwGngwJtiu llzwljwpnLJubptig ubflllbf1p 13,0 
hwlihilibn 

"1U'lnLrJ.libf11i llzwljmpJwli nL U1buwljwlJ.n111lwO llbpbliwlibf1 13.0 

4wpllln:)>flLWU1buwljwtJ.n111lwG ljbU1bf1. 2w11<twljwli. 13,5 
umwahnOwn 4,5 

U11llwlllWUjLnnLrtUbflti 11bnliti1-lflntuwrwfl1lib(1. hw4.w2ti1-~ntuw1111ti1Gbf1 6,0 

PwG2wrw1tiG L. l4U1rJ.WLnm llzwljwpnLJubrti pbrpwhwtJ.wpti uwJLWlJGbfl 9 ,0 
nL hw11pwljGbr 

"lnlllJ11npwhwtJ.wp ubpbliwubfl 12,0 

tmllptiGwgqw6 wqrbqw1.11Gbp 10,0 

Urllw1.nwui1.nqwhwtJ.wp tiGpGwqGwg llb11bGwlibr 4.0 

fiwljliribqwhwtJ.w11 llb.QbliwCibf1 10,0 

Untuti. qwqwflti L. wrllwLnWL41J1nu1libflti pbflpWhwtJ.wpti llbpbGwGbr 10.0 

OriwLnw11wgmgti1Gbr. hwLnfl4w1nrwgmgti1Gbr L. pwllhwrtJ.nri. 7,0 
pmGljbpGbfl 

4wqwllpwhwtJ.wp llbpbliwlibfl 10,0 

4wuw1 nlnnti pb1111whwtl,wpti llb11bGwGbf1 10,0 

UbLflnpwll1titl L. hnri.w..Pnrllwu ub11buwCibf1" 20,0 

SflwljumrwJtlG ljgwuwntri L. ljfluwljgwuWJ[bfl 5,0 

'lwll1ti~wpw1161l1Cibfl 3,0 

'U:iqw11fl11lib(1 6,0 

nLG!itlbflUWL pWf1dlitGbf1 (qf1bJ:)>bflWJtili zbrb~Obf1), utilnuti pwflOfl1ubf1, 10.0 
C!WnOh1-touliwtJw1.nnnlibn 
tuwrµiqwqnp6wljwu hnqwuzwljllwG tlbpbCiwlibr m hw11uwrwGpGbp 10,0 

UruwLnwhwGGb r 9 .0 

<Dnutflnrfl1libf1 12,0 

Untlw1.tmrti1-wljnuwhwCiCib11. hw1111ti1Gb11 5 ,0 

UCiOrL.wguwG WL4Wf1WLnlibf1, tnb!].WljWJWlis;!Gbfl , uwrpwtJ.nrmllGbflfl 2.5 
hwt.lwowomGbn 

'ltmwztip wGOrL.wgtlwG llbpbliwGbf1 10,0 

"lnu1.1.1wJflG 4w1wuub11 (Jmpwpwli1Jmf1 100 <twtl w2tuw1.11wGpfl hwllwr). 
zwri<twljwG ljwtuntlti 5,0 
u1.muahnGwn 2 ,0 
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-1wl/bfllw<Y 27 

Sb/uD/11/W u Ujntf}Wtnb/uu/1[/w[/wu WJL tlf1pngubµ Wf1tnW'1f1nrzubf1/1g t1/1UlU 
uutwnnrzubµ (1.11Dtntump1mulibf1[]} wnwpbfm hbtn [/wutlfwo <Yw/uubf1[J 

hw2l//1 wnunrz 1.11wf1pbf1wl/lfw& qnf1&wl/flgubf1fJ (l/nrztlunf1n2/ll) 

"IWJWUl.11WUti 'IWGflWUlbLnmp)Wli uti2flG[f 1,19 
Uf1WflWU11l L. Upllwtltiriti llw11qbplili!!. U21.11wrw4ti. U1.1.1w11wuti. 'lf1wq11wOti. 

liwtirtiti. Cwhnul1wGti L. UL.wGti GwtulJtiG 2ri2wGlibritiG£!, ~11wGljn-
tnGlllbun1.p1mu UjWJllwGntJ. wnwpb[nL 11buwm11· 1,2 

1.11whbutnwJ1lO wnwpllwG riblJ.filmll' 1, 18 
UOwgw6 llwrqbp[I (pwgr tlbflC! GzlJ..w6 2ri2wlilib111lg) wnwpbLm ribUlpmll, 

hwllwU1wtnwutuwCiwpwr· 1,22 L. 1.20 
Uwtnwljw11wrllwG pwqwlib(lli wnwpbLnt 11b1.1.filmll ' 1.19 L. 1.17 

1wlfbfllw<Y 28 
Q1mrzw1.11Dtnbuw[/wu pt;nlibfl/1 futnmp1mu!J 

luLnmpJmli(!, lJl/ll3 hJLnmpJntG!!. lJl/ll3 

Pbnlibrti wlitJ.w!inul!! uwhllw- llti2tili Pbnlibrti uwhtlw- llti2tiG 

liwJllG hwztJ.wp- wlitlwlimll[! Gwitiu hw2tlwr-

Wfl<tbpGbp(l 4w1tiun wr<tbplib(l[! 4w1tiGn 

1 2 3 4 5 6 

Sn11bG 0 .7+0 .83 0.78 ~np tunlll 0.12<-0.15 0.14 

Sw11b1.JwG 0.65+0.79 0.73 tuntnWI 1nLf1 0.18+0.2 0 19 

<twnuwll 0.4+0.55 0.45 Uwll1w6 tunlll 0.17+0.32 0.24 

4nnbll 0.8 ... 0.9 0.85 ~llwGrillwO 6ri.nlll 0 .03+0.04 0.35 

ninn 0.78+0.88 0.83 UwuplJ.wO 6nmn 0.05<-0.08 0.06 -
t;qtiL4LnwgnrbG Uwll1w6 Ori.nm 0.12+0.22 0.17 

hwlllti4ntl 0.7+0.75 0.73 'lbnmlj qnllwnf! 0 .9+1 .0 1.0 

ljnrtflbf1ntl 0.5+0.6 0.55 ~nn qnllwnf! 0.2+0.4 0 .3 

Qw11ti 0.65+0.75 0.7 1Clwf1il qnllWl'\.P 0.4+0.5 0.45 
OnnlllntJ 

U11L.wOwnhlJ 0.47+0.49 0.48 'IGwat.lwO qm.lwrif! 0.85+1.0 0 .9 

Owl.!Onbri 0.57+0.7 0.65 h.Jpl1. hnn, wllwQ 1.45+1 .55 1.5 

4w111.0n:t>f1L 0 .65+0.73 0.7 'lwCipwitiu 1.05+1.15 1.1 
lwwnwnui. 

Qwawri 0.5 ... 0.6 0.55 4bGuwhmllmu 0.5<-0 6 0.55 

4wriwllf! 0.3 ... 0.4 0.35 hJn11nbGh 0.7+0.8 0.75 

6wl.JGnbnh lhnbf1 0.3+0.4 0.35 "lnllp11n11 

Uh1 nuw-1hli aw!iqllwO 0 .25+0.3 0.28 '-tWflOLliq 0.55+0.66 0 .6 

rawrill tunlll 0.3+0.4 0.35 Ullpmlj 0.48+0.56 0.52 

'ltm<l 0.28+0.46 0.38 Sw1mbri. 0.29+0 .35 0.32 

h.JGOnn 0 .25+0.32 0.32 :;Jllb(lntlj, ubtu 0 .6+0.65 0.62 

OflrwG 0.55+0 .62 0.58 Un tu 0.5+0.57 0.54 
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1 2 3 

h.Jwrtnrt 0.22+0.3 0.26 

SwCia 0.24+0.43 0.35 

4w9 0.63+0.65 0.64 
Pnhua 0 85+0.9 0.88 
'l11nul, nml!l4 0.5+0.53 0.52 
4wCiwstntCi 0.2+0.25 0.23 
Cwrtqwll 0.52+0.57 0.55 
"lwlllhliwtlnn. Litn 0.6+0.9 0.75 
Ppllljtilllwtlnp.ljt;n 0.6+0.7 0.65 
UwCipwn 1.25+1.5 1.38 
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'1wlfb11fw<J 28-ft zw(lmOwftmp;mO!J 
4 5 6 

Otuwtum.nti ljwCiw! 0.62+0.92 0.75 
llll:inL. 
"lwljwtJ.nptJ.w6 0.2+0.33 0.28 
otuwhlnlll 
Uhinu 0.6+0.75 0.68 
UtCiwct 0.55+0.6 0.57 --
"lwllwljgtJ.w6 ljtip 

unpnLG 0.5+0.65 0.57 
hwllltiljwtJ.nptJ.w6 0.65+0.79 0.72 

Snn3> 0.3+0.62 0.46 
<l>Wllllh 9l:il/1 0.16+0.3 0.23 
~hwCiqwo 4tin 0.7+0.8 0.75 

1. U11.wuwpjWU u.~ .. 'l'\WL4JWU U.tu., luWtWlllflJWU U.S., Uw(1qW(1JWU U.U. 
ClJnll'\WtnCitnbuwljwCi tlbpbCiwCibJlfl 2whwqn116nttl: b(1., Uun11.fllj, 2001: 

2. U4btnflUJW!i U.U. =in11.fl 2mlJwJfl 6L..wttn11tlw!i L.. qJm11.wgflwljwCi 
tnCilllbump1mCi!ib11fl twthbrifl Oll.llllfltlwtwgtlwCi ungflwt-tnCitnbuwljwCi 
qn116nCiCib(1[! II Uq11nqfllllmp1mCi, bfl.-1999: lafl4 11-12: 

3. Q11flqn111wCi 4 .U., nuljwCiJWCi Q.4. =i=i wq11nl.4wpb!iw1flCi 2ml.Jw1fl ljw11qw
ttn11tlwCi hfltlGwhw11gb(1[! wq11w11w1flG pwribthntumtlGbpfl Gb111.Jw thmtmtl: 
4(1WUtnwGfl "1U"l L.. =!QU, «Uq(1wpwJflG qfltnmpJWU hfltlGwtuG'lflPCib(1[!» 
ctm1nttw6m, tap.-b(1.: 1999: 

4. taw114bfll'JJWG U.'11., Uw11qw111wG U.U., Uw11qu1w!i U.U. "lwtnflljwtlwG11fltfl 
qfllllwthn116b11fl W(11'JJmGpGb11cr bfl., 2000:- "lwJ.:-UttwGl'J. t "lwJQSLQ"lr-mtl 
23.03.00, Pfl4 29-00: 

5. raw114bfl'lJW!i U.'11 ., Ufl!iwuJw!i n.u .. Uw11qwmw!i u.u .. uwnquJw!i u.u.: 
"lwtnflljwtlw!irifltfl lllbuwljwG hblllwqntnmpJmGCib(1[!: bp., 1999: "lWJ.: U4W!il'J. t 
=iw1QSLQ"lr-mtl 02.12.99, pfl4 9: 

6. 4wpwtuw!iiw!i 4.'l. Lw!i2brifl tl2wljnLpJwG lllbtu!intnqflwGbpfl ljwtnwpb
LWQnp6tlwG Li tnbtuGflljwljwG tlflpngGbflfl tl2wljtlwG qfltnwtnbtuGflljwljwG 
hfltlmGpGbp[!: "lnljlllnJl. wtnbGwtu .. b(1., 2000: 

7. 4wriwtuwGiwG 4.'l., 4WUJW!i u.=i .. UwpqW(1JWU U.U. Slwnb pmtlp-l'JWJlW
tlWCil'}Gbrifl ljflriwnnttl[! tbnGwtwGpbJlmtl nrill.lbu hwljwtrinqflnG tlflpngwnmtl II 
Q1m11w111Ci111buwljwG qfllllmp1mCiCib11fl 111b11bljwqflJl», bn .. 1979: tafltt 12 (258): 

8. "lwtlpw116nLtlJWU u .=i .. OtnGbg)WU =i.u .. Uw(1qW(1)WU u.u. Q1m11.wtnGtnb
uwljwG tlbpbGwJwg4w6 w2tuwlllwGpGb11fl qGwhwumulcr- bfl.: Uun11fllJ, 2001: 

9. 'lwqWJlJWCi U,rl. 4bGuwhmtlmufl g11tlwG qn(16[!Gpwgfl mumtlGwuflrim
PJnLCi[! Li pwCin11 oriqwCifl l/wnmg4w6pwJflG L.. 2whwqn116wljwG l.4W(1wtlbtn11b11fl 
n11n2mtln: tabljCiwo. wtnb!iwtu .. bfl., 1998: 

10. UwtlflljnGJwG =i.u .. b11n1wG U."1., '1w4pJWG Q.4. =iwiwutnwGfl qJm11w
U1Cilllbump1wCi qwriqwgtlwCi hfltlGwhw11gb11[! L.. m11.flGbfl[! : -triwulllwGfl "1U"l Li 
=!QU, Uq11w11w1flG qfltnmpJWU hfltl!iwtuG'lflfl!ib11[!:- rap.- b(1 .. 1999: 

11. Uw(1qWJl)WU u.u.. PW'l.l'JWUWJlJWU u.ra.. UGtnnGjwG L. Q. 4bGuwhm-
11mufl uibuwljw4nritlwCi wG2wnct tuwnGfltn4 tlw11brifl mumtlGwuflrimpJm!in II 
UqrinqfluimpJmCi, bfl., 2000: 1Clfl4. 6 : 

12. Uw11qw(1JWG U.U. QJm11wtnGtnbuwljwG WJllllWl'JJlnLpJwG tlbpbGwJwg
llwCi wp11JmCiw4,btnmpJwG pw11611wgtlwG m11flCibJl[! II Uq11nqjltnmpJmG, bfl., 
1998: tafl4. 9-10: 

13. Uw11qw111wCi U.U. 4nl.4fltn ljbpb11'1 tlwGriwgtlwG qnrionGpwgfl tnbuwljw!i 
hb111wqnuimpJwG Wfll'JJnLCipGbrin hwrip l'JWGwljfl hnriflqnGwljwG ll.lllltntlw!i 
'lbll.lPmtl II Uq11nqjltnmp1mG, bfl., 2001 : lafl4. 12: 

14. Uw11qw111wG U.U. =iwinflljwtlwGrifltmtl hwtnfl4fl nL wljnufllj!ibrifl 
llwljbfllinLJPfl thntuwql'}bgmpJwG hw4wGwljwG tln'lbtw4.n11mtl[1 L.. WJll'JJnLCiw-
4btnmpJmGn hw114,w6jl 'lbll.lPmtl II UqrinqjllllmpJmG, bJl ., 2000: tati4. 12: 

15. Uwriqw111wG U.U. =iw114w6n11 tlmritSfl w2tuwlllwGpwJflG tlwlibribufl 
tlw24,w6mp1w!i twthfl n11n2nttln II UqrinqfltnmpJmCi, b(1., 2000: 1Clfl4 6: 

16. Uw11qwri1wG U.U. rlb111fl!ib wthubw6L.. pw11w!ipjl hw24.w114n m1111w6flq 
lllb11.wthntutlwG ctwtlwGwlj // Uq11nqfltnmp1mG, b(1., 2000: ICJ'14. 8: 
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17. UWf1QWf1JWU U.t., Pwnutruwo ,.u. ClnllWrlJJW9f1'1l ut_ptCiwCitnti 
4wnmglJ.w6pwJJ1Ci wuhnwctt2111 lll.i.wlflntumpjnLCiubf1[f pbj?ntpjm0Cib(1Jl lJ.JlW 
4wJmCi w2tuw111tLm hwllwfl // l°'Ci:J>nrllwgpnCi pbf1pJ14, ti(1., 1975: ratill. 9 (35): 

18. UwnqWJlJWfi U.b., U4riLnlJWU Cl.1. 4wCiWl 4b11triti ubtuwutr4w4wli 
211wq1141lwCi 111ttuCinLnqJlwCi Li. lltQtCiwiwgmll(I // ClJmrtwui(iU)bumpiwCi 
4nLLU1nL(1WJtr pwri011wguwCi hWUWfl, bfl., 1977: latrlJ. 17 (884): 

19. UtiCiwu)wu ll.U., UWJlQWJl)WU U.U., r2tuwu1wu S.U. U11u4trl'1 
6Ci2muw1'1fi 64wlfmritr LnwmwCiuwCi L 4wimumpiwu hbmwqnLnnLU(l pwpwtunri 
pCimJP'1 hbrim4tr 2w11ctllwCi ctwllwuw4: bfl., 2000:- 16 t2. 4 Ci4.- 1wi.:- UlJ.wCi11. t 
1w)QSLQ1r-nLll 23.03.00, N2 28 - ApOO: 

20. UtiCiwUJWCi ll.U., UW(lQWJlJWCi U.U., rztuwOjwO S .U. ~bri_pp 
hwrinrriw4m! 1.4nll1.4-u11u4tiltr lltllpl'wCi'1 LwrilJ.w6w11b:J>n11uwgtinCi ljJ16W4(l L 
w2tuw111wCiptr hnLUWLtrnLPJnLU(I: ti(1., 1999:-10 t2. 2 04.- 1WJ.:- UlJ.wCi11. t 
1wiQSLQ1r-ntu 02.12.99: 

21. Unq1wruwfi Q.Q., UwriQWl'JUJCi U.U. Ubpb0WU1f1W4Lnnnwitiu wq11b
qwmCib11fl 2whwqnri6w4wCi gmgwufl2Cit11ti Ll.Jlw ribLflb:J>whnriwJ'1Ci 1.4w1uwOCibnti 
wq11bgmp1wO hw11g'1 2m112: '-lriwu111wCi'1 "lU, L ,QU, «Uq(1Wf1WJ'10 qtiuimpJwCi 
htiuuwtuCi'llil'Cibf1[1» ctnrinlJ.w6m, rap.-bf1 ., 1999: 

22. Umrw111wu q_q_, lJw!lQW!lJWCi U.U. Ubpbflwoq111wqn11ouwo qmntiflbnfl 
wCihrwctb2Ulmp1mCi[I lllbfuCi'14witi 2whwqn116w4wCi Cin11uwuitrlJ.ub11'1 lllwf1pb
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