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Q.lnLrtWlilul!lbumi}JnLUG qpwrttl.nu'i t pmuwpnu)wljwG (hwgwhw­
tntlW . Ljwpmn4JflL. tuw'l.nrJ., tuG onp l.t WJLG) l.t wGwuGwpmowljwG (upu, 
ww~ om 1.. WJLU ) u~tppGbpp WfllilWfl[lnLj:}JWUp: UJI) UlJ.4WLnwl.jml. l.jw­
mwpLI.mt'i bu pwquw~fl4 Q.JmrtwmGmbuwljwG wztuwmwGpGbp, pG~­
Ujpure bG hn11r tunp uzwl.jmuu l.jwu Ll.wru. ljnqm!lLI.wgpwG, ubpubpp 
gwGp(l, L~z w~wpnL)ubpfl pbppwhwt.lwpu. wGwuGwl.jbp!l Ujwmpwummuu, 
l.jnlj_bp[l l.jflj:}Q u WJLG: Uju wztuwmwGpGtru zwm w ztuwmwmwp bG, 
OWU[l u hnq.ubgGnrt: nlUlilPflflWUg ubpbGwjwgmuu UW[lflnL hwuwp mGp 
l.jwpl.tnp G z wGwl.jm~JmG : 

npl.tt uzwljwpnLJufl uzwl.jm~JWU hWUWLilll ubpbUWJWQnLU(! GzwGw­
l.jmu t ubpbGwGtrll oqGmf}Jwl'ip l.jwmwrtL wqrnhwl'iwLflflll mttuGn[nqfl­
wl.jwG pn[nll qnp6nrtnLf}JmuGbp[l (lj_wp , gwGp, tuuwup , pbppwhwl{wp l.t 
WJLG) u wnwl{bLWlJ.4bu f}b~l.twgGbL Q.JnLrtwgm obnpp wztuwmwGeu: 

lJbp bGwGbpp oq.mwqnpMwG zGnphplj_ pwf16pwGmt'i t wztuwmwG­
pfl WfllilWfl[lnrJ.wljwGmf}jnLG[! : 1w6wtu ubpbGwG Lflntuwr[lGmu t 150-
200 UWflflnL. flG>-Uj bU flW l!lbrJ.fl t mGbGmt'i l.jnupwJGnLI. hwgwhwmpl.jp 
pbrpwhwlj_wptJ ctwuwGwlj , hnrtwzpGwpwpwl.jwG l.t l.UJL wztuwmwGpGbp 
l.jwlilWflb[tJU [., WJLG : 1b[lljQ, gwpwGmt'iQ, gwGpQ [., WJL Q.JnLfl.WlilUlilbUw­
ljwG q.np6nrtnL f:'JnLUGbp utnbGwGbrn4 l.jwmwpmt'i tG wt.tbLfl WflWQ. [., 
pWflOfl npwl{ nlj_, pwu obnentl. ljwu pwznrt wGwumGGbpp oq.Gm~Jwl'ip : 

UztuwlilWUf1[1 uwm w plj_mu t zwm l.jW[lO ct~wGwljw zf12WUml'i , wqpn­
mbtuGflljwjnlj_ uwhuwGLj_wo ctwul.jblilml'i , nr flflwWwGnpbG t wq11ml'i 
pbppwlillj_mf}JWG pwpopw guwG lj_pw: 

LJbpbGwGbpfl LWJG l.jtJpwnnLl'iQ Q.JnLrtWU1Gtnbumf}JWU t'ib2 n~ uflwJG 
wztuw~nwGpp wrmwrwnrJ.wljwGmf}Jw G pwporwgmu t, WJLu wrmw­
rwm~JwG Gljwmt'iwt'ip uwrflm t.J.bpwpbpumGf2p Lj_bpwLflntumu: 

Q. JnLflWU1Ulilbumf}jWU t'ibpbGwjWQnLU[l ljwlJ.4lj_WO t lilWflpb[l pGw­
qwLI.wnubpr qptnwljwG Glj_w6mt'iutrr GbpflpuwG hbm: Q.JmrtwmGmb­
umf}Jwu ubp bGwjwgl'iwG hwpgmu wnwuoGwUjbU ub6 fl.bfl t tl.JwrtwgbL 
wljwJ1bupl.jnu 4. . 'Tl.Q.npJw~l.jflGQ , npQ hwuwpt.J.mu t n.muwumwumu Q.JnL­
I1WU1uU1buwl.jwG ubpbGwGbpr tnbUnLf}JWU hpl'iUWflPfl[l: U[lW hbml.tn(lfl.­
Gbru wGoGJ1hwtn qwpqwgGmu bG WJfl U1bumf}JnLUQ L. l.jwmwrbtw­
q.nr6mu Q.JnL'l.Wli1GtnbuwljwG UbpbGwubpt"J l.jwnnLgt.J.w6p!J, UU1b'l.6nu'i 
Gnpbp[l: 

Q.JmrtwmGU1buwl.jwG U1btuGfl4WJP hpumGpubp wnwpljwG uGfl.­
qpumu t hbU1l.tJWL pwctflGubpQ· U1flWLJU1npGtrr L. w4,mnunpflLGbpp l.jw­
nmg l{wop(l , Q.JnLrtwmGtnbu wl.jwG l'ibpbGwGbpp l.jwnmgl[w6f>Q l.t w ztuw­
lilWUQQ, Q.JnL rJ.WLnGlilbuw~wG U1btuuflljwJr zwhwqnpanu'i[l 1.. wGwuGw­
Ujwhwl1u1G 1>trnlwGbr r ubpbuwJwgnu.lQ 



PUdPu 1: Sf1Ul-tPflf1utr to..t U4.SfllffiPPLlJtf1 

1. 1. {}[ifJhwumfJ mbrzbftmp;mu{if;f1, mfJwftmn{JubfJ/7 !J 
. Wt/UlntJnp/Ji[ib{J/J fJWUW{fW{JQflLUIJ 

ru11hwum11 'll1nLJpfihl1: S11w1.ttnn11fi pu~uwquwg ~wrz~! ub~buw t , 
011[! Gwfuwtnbutfw6 t ~(j~finLI1nLJU Ltwu WJL ub~buwfibl1~ L. UW[l~Wtfn-
11nLUU011~ hbtn wql1hqwtnwlfnl1lfw6 qJntrJ.wtnutnbuwLtwu, 6wuwl4W11-
hwJ~fi. hn'l.WZ~UW11W11WltWfi , 41nfuW'l11WltWU [! WJL wzfuwlllWU~UO[l Ltw­
lllW11DLnL hwuw11: 

S11wLttnnl1wz~umpJwu qw11qwguwu qn116mu ub6 wlfwu'l bu uhl1-
'll1hL nnLU GzwuwtJ.nr qJmtnw11w11uh11 L. q~lllGwLtwuuhl1 .'b.U PL~untJ.IJ , 
3w.LI..lfwtlJlG[!, P . U.4nutnnlf~W L. WJLU: S11wl.ttnn11wz~um~JnLU[! hwtnl.tw­
l4DU LWJu pw4'1 utnwgwtf 20-1111 11w11~ 30-wLtwu ~lfwLtwuuhl1~9 hbtnn, 
h11p uLt~qp 'll1lfhg tn11wl.ttnn11Gh11~ qwuqlj_w6wJ~u Wl1tnW'll1nLPJWUIJ . 
~U!L4DU flmuwutnwumtl, WJUL4bU tL liuwgw6 wptnbl1ltUb11nttl : 

S11Wltllln11Ub11U ~11WI1~9 lllWI1PI::i11bLm hwuw11 , 'li1WU~ tlwltGpzw­
lfnl1tJ.mu bu: 011~uw1.t ~T-75M, 011[! uzwuwl.tmtl t l'].~ql::iLWJ~U tn11Wlttnnl1 . 
75 UOI'].I::iLJl, M- WI11'].~Wltwfiwglj_w6 : t11pl::itlu wnw2~u lllWoOI1[! gmjg t;[j 
lllWLJlu tnpwl.ttnnl1~ wl1tnW'll1nLPJWu tJ.wm!J : 011fluw1.t. MT3-80 uzwuw­
Ltmu t lf~uuLtJl llli1W4tnn11wJ~u qn116w11wu· 80 tlnl'].l::iL~ : 

UlftnntlnpJlL Ltn!tfmu t WJU ~u~uwq.Gwg tlb~buwu , 011[! uwfuwtnl::iu-
4.w6 t pbnub11 L. tlw1111ltwug 41ntuw'll11::iLm hwuw11: Utftnnunp~Lwz~um­
~JnLUIJ hJltl~ t 'll1lfl::iL 19-11'1 I'].WI1~ lfhi12PU L. 20-1111 'lWI1~ ul.tqp~u l! hhlllw­
qwJnLli UlllwghL t pmou L. w11wq. qw11qwgmu: 

Ulfmnunp~LUb11[! UOLJUL4bU liwLtu~zw4.nl1lfmtl bG, Ol1nug lnW0011[! 
h~uuwLtwumu wptnW'lfl"'l. lfwJI1~ · qn116w11wu~ tnh'l.!J gnLJg tnlfn'l. 
ultqpuwtnwnbpu bu: 011J1uwl.t BA3-2 106, uzwuwLtmu t 4.nLqWJ~ wlftnn­
tlnp~LWJ~U qnp6wpwu, 2106 tlnl'].hLfl wtflllnlinp~L . fA3 -3 1, qn11L!m wlf­
tnnlinp~LWJ~u qnp6w11wu l! WJLO : 

Sf1wftmnf1ulif1/7 f]wuwftwfJqm tl!J: S11wl.tlllnpuh11u h~uuwLtwumu 'lW­
uwLtw11qtfmu bu IJUlll uzwuwLtm~Jwu , [!Utn [!Gpwg~wJJlu uwu~. ~w11-
zwJJ1u mdJl lib6nt~jWU L. ltliwrw~ : 

Cutn uzwuw4ntPJWU lnf1Wlttnnpuhl1[! pwdwutfmu bu 3 fulipJl ' qjnt­
'l.WtnutnbuwLtwu, Wfli'].Jmuwph11wl!wu l! hwlllml.t : 

qJnL'l.WtnutnbuwLtwu GzwuwLtm~Jwu tnpwl.tlllnl1ubp!J L~unLu bu 
[!UI'].hWUnL11 uzwuwLtmpJWU, mu~lj_bpuwl , zwpwhbpltWJ~U [! liwuuwq~­
lllWglj_w6 Ltwu hwtnml.t : 

C01'].hWUnL11 uzwuwLtmpjWU lll11Wltlllni1Ubpu oq.tnwqnl16tfmu bu hw­
UWlnW11W6 wztuwtnwu~ubl1 ' ttw11. LtntLUl~lfwg~w . gwu~ l! wn 'lWZlllW­
J~u wztuwtnwu~uhl1 4wtnwl1bLnt hwuwp: 

fiLuJ'llfhi1UWL-ZWI1Whb11ltWJ~U lll11Wltllln11U bp[! uwfuwtnbulfw6 t;(j 

ZWf1Whbi14WJ~U lizwl!wpntjUb11~ (bQ.~l4lllWQ011DU, ltW11tnn:tJ~L. 6wltu'lb1']. 
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1.. WJLG) , gwG~~. tuGwu~~. pb11~whwlfw~~ l! lllntuwrwwLtwu wztuw­
tnwG~ubp LtwtnWI11:iLnt hwuwp, ~G~L4bu Gwl. Ltw11n'l. bu tJlnfuwl1jlCibL 
~uflhwump GzwuwLtmf}JwG tnl1w4tnnrubi1~G : 

,wtnm4 Ltwli uwuuwq~tnwglj_w6 tni1W4tnni1Cihi1G oqtnwqnp6L1_mu 
bu wnwGOGwhwtnmLt . ~G!L4bu 011~Gw4 , WJqbqnl16w4wG, wutnwnwJpG I.. 
WJl wzfuwtnwG~Ghl1 4WlllWI1DLnt hwuw11: 

C!utn ~uf}wg~WJ~G uwuJl tni1W4tnni1Gbi11J L~Gmu bG wGlfwtfnl1 l! 
~11~m11wttn11 : C!utn Ltuwrw~ tni1W4tnni1Gbi11J L~Gmu bG ZI12WGw4wlfnl1 . 
411UWZ112WUW4wlfnl1 l! WUZI12WGw4: CI12Wfiw4wlfnp lni1WI.ttnn11Gb11G 
mfibu ZI12WGwlt. n11J1 tfi1W hwlfw~lfmli bG lll11Wltlllnl1~ pnlnl1 tlbfuwG~qu­
ubl1[! [! Wql1bqwlllGI::il1~: 4~UWZI12WUW4wtfnl1 lll11WlttnnJ1Ub11G mGbfi u~­
WJU Z112WUWlt~ u~ UWU[! , untfni1WPWI1 W02l!~ UWU[!, 011~ lfi1W wu-
11Wgtfmu t ZWI1dp![!, ~ult uuwgw6 UWUI::i11(j WUJ1Wglfmu I:J(j J1PWI1 [! 

ZI12WUWlt~G : 
UGZI12WGwlt lll11Wltlllnl1~ ltliW'WIJ Ltwqulj_w6 t zw11d~~~g . tJlnfuwGg­

uwfi lllm4'1J1 l! hbtnl!~ ltWU112WltJ1 ~(lWI1 hl::itn hbrumuGb11nlf WU11Wglj_w6 
~11wfiGh11~g : 

C!ulll ~WI1ZWJ~G md~ qJnL'l.WtnGUlbuwLtwfi tni1W4tnni1Gbi11J pwdwG­
tfmu bG 2, 6, 9, 14, 20, 30, 40, 50 l! 60 ltG I'].WU011~: 'lWU[! gnLJQ t tnWL~U 
G11w 6wpuwGI'].~ t111w wnw2wgn11. nut[!· Gn11liwL L4WJtlwGGb11mli (funqw­
Gr tfi1W) wzfuwlllhL~U : 

Ut/mntlnp/Jf ub{J/7 fJWUWftWfJQfllll!J: crwuwGwLtwltJlg wtftnnlinpJ1l­
Ghl1[! fl.WUWltW11qmu bG [!Ulll hbtnl!JWL h~uGwltwG hwtnLtwG~zGhl1fl : 

w) Qutn Gzwuwl!m~Jwu · lll11WUUL4nl1tnWJ~G l! hwtnmLt: 
S11WUUL40TltnWJJ'lfi wlj_tnntlnp~LGhl1 bG ~b~l. UWI11'].WtnwpGhi11J , 

nl1n[j~ uwfuwtnbulfw6 bfi u~G~l! 8 nl'l.l!011Ub(l~ hwliwl1. wlftnnpmuGbl1[! . 
n11nU~ uwfuwlllhulj_w6 l::iu 8-~g wlfhL~ UWI1'lltwfig tumup 41ntuW'li10LnL 
hwuw11, pbnfiWlllW11UD11[! . n11nu~ uwfuwtnbulfw6 bfi qwuwqwu pbnuh11 
41ntuw'll1hLm hwtlw11: U11wu~ ~11hug hh11~J1u L~fimu bu hwlllmlt 4ln~11 
(tlJlu!L. 1tn), 4ln~11 (1-3 tn), t1~2~u (3-5 tn) l! pw11011 (5 tn-~g wlfhl~) pbn­
uwtnwl1n'l.nt~Jwu : 

,Wlllntlt ub~buwfihl1[! uwfuwlllbulj_w6 bu n11nzwltfl wzfuwmwu~fihl1 
ltWtnWI1DlnL hwliw11 l! mubu hwliWL4WlnWUfuwu 4whwlfn11mu (011~fiwlt 
h11zh2. ZlllWL4 oqum~Jwu tlb~buwuhi11J, wlftnnl!nmuLtuhi11J l! WJLU): 

p) C!Ulll lfwnhLWUJnL~~ tnbuwl.t~ · hb'l.ntlt tfwnhLWUJnt~nlj_ wzfuwllln'l. 
zw11d~!ntl. l! qwqwJflfi: 

q.) Qutn DWUWL4WI1hWj~U l4WJUWUU011~U hW11UW11tlW6nL~JW{( unp­
UWLl! pw11011 wugn'l.wl.twum~Jwu : Unw2f1uuh111J uwfuwlllbulj_w6 bu Ltnztn 
6w6LtntJ~nlfl! wum11 q11nLUlllWJflu, ~ult h11lt11n111lUD111J. 4_wtn DWUWL4WI1-
hwj~u L4WJtlwufib[1nttl wzfuwlllhLnt hwuw11: 

un11tlWL wugn'l.wLtwGm~JWU wlftnntlnpJ1Lfil:ii1U mfibfi tltJwJu tlblt 
lllwun'l. Ltwt1112Wlt , ~ul.t pw110111J· tlbl.t~g wlfhL~ : 

5 



UU1mqn11wl.JwG hwpgbp 

1. rG~p· hwuwp t GwtuwUlbuttwo Ulf1Wl.jUln[lQ , ru~Ujb" u t WJU 
liwltGhzwttnrttmu: 

2. rG~Ujb· u t:;(j 'lWUWl.jW[Hf4.mli lil[lWl.jUlnpGbp[! : 
3. rG~pQ hwuwp t Gwtuwli1l:iu4.wo WLI.Ulnlinppl(! u pG~Ujbo u t WJG 

uwlj[i~zwl{nplj_mu : 
4. rG~Ujbou bG J1WUwl.Jwrq.ttnu'i W4.UlnUnpf1LGbpQ : 

1.2. Sf1wftmn{1fJb[1/1 I.J wtfmntlnpj1fUbf1/1 IJUf)hwumf1ftwnmgifw6ptJ 

Sf1wftmn[7fJb[1/1 1JUf)hwfJm[1 ftwnmgtfw6pfJ: SrwljUln[lGbptJ PW'lltW-
gwo l:iG 4.bg hpuGwljw(i uwul:ippg: '1f1WUQ bG zwpdp![) , Ulf1WUuu~1UpwG l.Jwli 
mdwjpG tflntuwGgpw, QGJ}WQQWJpG UWU[!, 'll:iltwttwptlwG libtuwG!lqli(!, 
wztuwUlwGpwJpG l.lf1wgmgp~ Ljwu odwG11w4 uwppw4.npmuGbpQ (Gl.j. 1.1 ): 

tU 

lAt. 1. 1. S{lwljmn{l/1 hj1t.Hiwljwu tlwul:iflf!. 
w J fJflfJnLf/Wt/n{l lfi{IWljlfln{l. p ) wut/wt/n{l lfi{IWljmn{l, q ) tlnmnpf nlj. 
1-f!upwgpw;j1u tlwu, 2-}Wfld/1!., 3-f!/:iljwt/w{ltlwu tll:ifuwuj1qt1, 4-
m{lwuutlj1uj1w (mdw;j1u tfmfuwug/1;_ J. 5-odwuf]wlj uw{lpwtfnflnLU, 6-
W}fuwmwupw;/lu uwf1pwtjn{lmt1 

SpwljUlnpp pntnf1 uwubp[! Pf1Wf1 hbUl tflntu4WL4Wltg4.wo bG I.. 
Q.UlGL{mu bG npnzwljp tflntuq.npon'lnLJ}JwG ub2: UJUUjbu, zwpdp~pg 
ubtuwGpljwljw(i tGbpq.pwG tflntuwGglj_mu t li1pwGuupupwjpG, Gnwupg· 
[!Uf}WQQWjpG uwupG [., WJl G: 

CwpdtJm. LJwrbLI'l t wubL, hwuwfllj_mu t UlflLul.jmnflp uppUlQ : Cwr­
dp~mu ttwnbLWUJntf}p WJflmUpg wnw2wgn11. 2Gf1UWJpG tGb[lq.pwG 4.bp t 
wolj_mu ubtuwGpljwljwGp' UjUlUlWLjwG zwflduwG: 
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SrwGuupupwG ubtuwGpquubrtJ up hwl.j_wpwom t. n[l[! zwrdtJ~pg 
UUlWQWO UjUlUlWI.jwG zwpdnLUIJ t.flntuwGgmu t Ul(1Wl.JU1n[lp [!G~wgpwjpG 
uwupG' wGpl.j_GbrpG ljwu WUUl'l.WGpl.j_GbppG m f}(1J'}flW2'l.f}WJpG (f}(1J'}nL[lW­
t{nn U1(1Wl!UlnpGl::ifl): 

QGJ'}wgpwjpG uwuG wGpl.j_Gbpp (f}(1f}nt(1p) UjUlUlWl.jwG zwpdmliQ 
4.bll t womu hwuuGpwgp (nt'l.P'l. Ljwu 4nrwq6wjpG): 

'lbl.jwl.j_wflUWG ubtuwGpqlitJ Gw~wUlbul.j_wo t QUJ}W9QWJ!lG uwup 
l.j_[lW wq'lbtm{ tflntubt UlllWI.JUlnlltJ ZWfldliwG nl'l.ll.nLJ}jntGQ , LjwGq_GbgGbt 
GpwG 1.t L4Whbt WJ'l 'lPilQnLU: 

UztuwUlwGpwJpU uwppw4_nrmu1J Gwtuwmbul.j_wo t UlflWljtnnrllG 
qJnL'l.WUlOUlbuwljwG ubpbGwubp upwgGbLnt L. upwGg pwGn11. opqwG­
Gbf1pG zwrdmu hw'l.n(1'lblm hwuwr: 

OdwG11wll uwrpwLj_npmuGbfl[! Gwtuwmbul.j_wo bG hpuGwl.jGmu 
U11lWI.JU1nppUU1p wztuwUlwGpp hwuWfl hW[lUWflWI.j_bm UjWJUwGGbll 
uUlb'l.obLm. UlflWltUlnf'lr zwrctr~r 1... ubtuwG!'lquGbpp wztuwUlwGp[! huljb­
tm I.. WJl GUjWUlwl.jGbflp hwuwp: 

Utfmntlnp/7f fJb[1/1 IJUf)hwfJm[1 ftwnmgtfw6p!J: ULj_mnunptJl G Pfl ljw­
nmgl.j_wopnlj_ GuwG t wGI.j_wl.j_nfl mpwljmnppG l.t PW'l.Ltwgwo t bflbp 
hpuGwl.JwG UWUb[lpg ' ZWfldPL zwuup I.. f}Wtflp: r UlW['lpl::i[lnLJ}jnLG Ul(lWLj­
UlnpGbpp, wl{mnunptJtGbpp unUl mrwGuu~JUpwG, [!Gf}wgpwJpG uwuQ u 
'l.l:il.JwLj_wpuwG ul::ituwGpquGbpiJ upwupG Ljn~l.j_mu bG zwuup: 0wtflpQ Ulb­
'l.W'l[ll{mu t zwuupp 4.rw l.t GwtuwUlbul{wo t l{wpnr'lll. m'l.l.tnrGbpp u 
pbnGbflp hwuwp: Ul{UlnunptJLP odwG11w4 uwppwl.j_npmuGbflG bG l.Jwnw­
l4Plt£!, 2bnmgpW. Ollwtflntuntf}jWG UW[lQQ u WJlO : 

ulj 1.2. aN - 130 wtjmntlnp/11/1 
ljwnmgt/wO"p!J. 
1 - Jug/1ft, 2 - pl:inuwhwf1pwl;, 3 -
ljgnflfJUwu wqm;g, 4 - t/lnfuwugmtl­
ul:ifl/1 lflnLt/1, 5 - ljW[IfJWUWJ/IU t/ln­
/uwugnlll, 6 - qffuwtfnfl t/lnfuwugmtl 
( mwunf! ljwtl{lpwlj) 
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Ummqnl).w~wG hwpghp 

1. PUiUJ~Ufl~ llhfuwG~qoGhp~g t PW'l.~wgw6 mpw~mnp(! : 
2. Pwgwmph£ mpw~mnp~ ohtuwG~qtlGhr~ GzwGw~mpJmGu: 
3. n~rnGe hG wl{mnonpflL~ hpoGw~wG owuhro: 

1.3. ulif1pftu WJf1VWU 2Wf1dftlft [JUfJ.hwum{ll;wnmgtfwO'p[J & 
W2/uWU7WUp[! 

1.3. 1. Sf1W{jU1nf1ulif1ftlA wtjmntlnp/1JUOf1/12Wf1dftJulif1/1 
fJ.WUW{jWf1QnLV[! 

Spw~mnpGhllfl l.t wl{mnunpfltGbllfl 4.11W mhl).wrwl{wa hG Gh112flG 
WJptlwG utungwJflG zwrdfliGhr: f'lpwGe ~nilJ.mu hG GhrerG WJiltlwG, 
ewGp n11 l{wnbtWGJmp~ wmmuo mhqp t mGhGmtl tflw~ mwllwoemu 
(qtwGp Gbpumu) l.t umwgl{w6 2hpllwj~G tGhllqflwG wGll~2w~wGnphG 
tflntuw~hpUJLJ.mu t uhtuwG~~w~wGp: U011£flG WJilUWU 2Wild~iGOI11J ~w­
uw~wpql{mu hG hhml.tJWL ~hpUJ : 

1. Cum l{wnhtwtuwnGmll~fl (l{wnhtwGJmpp L. o~r nrnzw~r hwllw­
Phllw~gmpJwllp tuwnGmprt) pngwl{wnuwo· JlGeGwpnG~munl{ (rtflqhtw­
J~G) l.t tth~mpw~wG ~WJOflg hWil~WflpW~WG pnG~llwG (~wppjmpwmn­
pWJ~G L. qwqwJpG) zwrdfliGhp: 

2. Cum l{wnhtwtuwnGmrrtwqnJwgllwG hll.wGw~r· wplilW£flG (~wppJm­
rwmnpwJJlG l.t qwqwJ~G) l.t GbrerG (ll~qbtwJflG) tuwnGnLf1~wqnJwgmllnl{: 

3. Cum ~ppwnl{nl). l{wnhtWGJmp~ mhuw~~- hbrtml.j l{wnhtwGJm­
pnl{ (pbGqpG, rtflqhtwJflG l{wnhtwGJmp) L. qwqnl{ (uh'l.lll{w6 L. hb11.m~) 
wztuwmnrt zwpdfliGbr : 

4. Cum wzfuWlilWUf?WJ~U q.np6'[!Gpwg~ rrw~wGwgtlwG h'lWUW~p · 
£WI1WmW~m l.t bp~mw~m zwpdfliGhp : 

5. Cum Q.twGGhpp pl{p' llpwqtwG l.t pwqowq.twG zwpdfliGhp : 
6. Cum Q.twGGbpfl rtwuwl{npmpJwG' upwzwfl£ l.t bi1~2Wil£ (V-woL.) 

flWUwlJ.nllnLPJWG zwlldfliGhll: 

1.3.2. Cwfldftl/1 f!UfJ.hwum{ll;wnmgtjwO'pf! & 
wzfuwmwupft ul;qpmup[J 

l.Jbllf?PG WJilUWG utungwjflG 2W11UPiO PW'l~wgw6 t llp ewGp tlhtuw­
GpquGbppg L. hwuw~WilQ.hllflQ, n11nGgpg JnLilw.ewGinLfliJ 4wmwrmll t 
npnzw~~ ~bp: Cwpdflifl ubtuwGpqtlGbpG hG' zmnm4.r4-zwrdwpl.twJflG l.t 
qwqwpwztuuwG ubtuwGpqtlGhfliJ, hwllwl.jwpq.bpG bG' uGllwG, hnl{wg­
uwG, JnL'lllwG, qnp6wr4tlwG l.t l{wnng.efl hwtlw~wpq.hp[!: 

u~Wfl 1.3 -mu l.t 1.4 -mtl phpl{w6 hG ~~qbtWJflG L. ~wrpJnLpwl!ln­
flWJflG zwpdfliGbrfl uG~hwGmpmhu.etrn: 
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w p 

l.A.t- 1.3 MTJ-80 Sf7W/.tll1nf7/llf.-240 f]/IQ/J[WJ/IU zwfld/11!}· 
w) l!1liUpf! wp/Jg, p) l/1/Jupf! owfu/lg. 1- ;nuz/J tlwltwflf]W/.t/1 LWt/l/11., 2-
tjwnb[W{iJmpft tlwll1mgtlwu U/Wh/Ju 1-/IU q[WU/1 tlfung/1 l!1b!]wl;w;tlwu 
qwtlwubfJ, 3- JnLfJ/1 [gtlwu wugp. 4- JnLfJ/1 qll1/7L, 5- tjwnb[WUJnLP/Jltnl.i//lll1 
t1Wpf7UWU qmflL, 6- Wf7U1WOUWU funfJnt/W/.tW2Wf7, 7- Of]WQUJ/11., 8- pwtlhW{I. 
9- qbubf7wmnf7, 10- rzbl;wl;wnwtfwf7tlw6 h/lf}flntlfJ/IL. 11- zwfldflL/1 wnpb/1 
hbuW{IWU, 12- tfwnb[WUjnLp/1 obnp/J UfJ/JL. 13- tfwnb[WUjnLp/1 PWf70f7 
6uztlw6 tlfJ/IL. 14- l;ntll.i/f7bunf7, 15- pngwtlmrz, 16- tfwnbtwu;mp/1 6mf7p 
t1Wpf7UWU qmflL, 17- 2Wf7df1L/J tjpWfiW}/IU WUpWUIUWU Of]Wfut/Jwuwl;/1 [bW/.t, 
18-uutlwu hwtlwl;w{lq/Jg Of]/1 hbnwgtlwu On{lwl;, 19- ttb/.tUJf7Wtlbl;uw{7/.t/ll. 
20- qnf70Wf7/.ttlwu zwfld/IL, 21- qnf70Wf7/.ttlwu zwfld/IL/1 qwuaflL 

w p 

ul;. 1.4. 311JJ-130 wtfmntlnp/J[Wj/JU /.tWf7PJnLf7WU1nf7Wj/JU 2Wf7d/JL[J. 
w) mbupf} wp/Jg. p) mbupf} owfu/Jg. 1- zwfldflL/1 JnLfJ/1 tlfJ/IL. 2- WfiUJWOtlwu 
funfJnt/Wf.tW2Wf7, 3- /.tWJOWfJ, 4- jnLfJ/1 qUJ/JL, 5- Of]WQU1/Jl. 6- /.tnUU/f7bUfl(7, 7-
qb{jbf7WU1fl(7, 8- Ltwf7pJnLf7WUJnf7, 9- tfwnngp/1 f!Uf]hwm/JL-pwzfu/IL. 10-;mfJ/1 
tlwi;Wflf]W/.t/1 LWt/J/JL/1 funfJntfwl;, 11- tlb/.tUW{I/.t/JL, 12- fJb/.tWt/WfiUWU 
h/Jrmnmd/JfJWfiWfl/1 tl!J/JL, 13- h/1'7f7nmdb!]Wf7Wf7/1 tl!]/JL/1 pwp, 14- pwtlhwf7, 
15- tjwnb[ WUjnLp/1 tl!]/JL, 16- pwf7U7bf7/J Of}Wt/JnfutJw{j qUJ/JL 

9 



npUJI:iuqj1 ul:ipppG wJpliwu zwrHtPiP wztuunnwupp ul.jqpmupQ 
UjWtnl.jbpwgGI:iup . 'lPVlW[lljbGp upw UjWpqbg4,w6 utubuwG (Glj .1.5) 

"' 

p 
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&q 1.5. llflwq[WU 2WfldflL/1U/Wf1QWqm;u ujubtlwubfl[!. 
1-q[wufl q[fu/1/;, 2- ifnlfw[owq, 3- pngwtfnuz, 4- wrnnwtJtJwu t/Jwqwu. 
5- ub{lwtJtfw{j t/Jwqwu, 6- q[WU, 1- tfjung, 8- ujungwtfwm, .9- lW{IdwpU., 
10- pwt/Jwu/71/. 11- pwf1117bfl, 12- tJu{fwaU. Lflubn, 13-pwztuN wl17wtfuw­
uf1tf, 14- pnmugpwtfnfl (pwzfuNJ Lflubn, 15- tfwnb[wu;mpfl tirzN. 16-
zwfldwhwrznM fJbi17Wf ubfl, 17- OfJWQ117/1! 

qltutJl.jnlj_ (1) Lflwljlj_wo Q.LW[Ij1 (6) Ub2 q.muLj_mu t utungQ, nro 
utungwtlwmp (8) lt zwpd'w~ltj1 (9) oq.umpjWUp Uj1wgLj_w6 t ouljwolt 
ttJubnj1G (zmnmt\rlttJG) (12), n[lp up OWJilnLU wtlpwg4,w6 t owGr wuj14,' 
~wltlwGI14.o (1 O): 

Cwfld'PiP wztuwmwG.Qp d'wuwuwlj utunm} (7) Q.twGp ub2 zwrd'4.b­
Ln4. tlnmbGmu t ljwtl hbnwGmd ouljwolt Ltwbnj1 (12) wnwGg.Qpg, 
q.pw4.btn4 bpljm OWJflWJpG 11PPf>l:if1: 5uljwolt ttJubnj1 wnwGg_gpg utungp 
wubuwhbnm Q.flwlj_wo 'lPP20 lJnitJ.nuj t Lj_bppu ubnJWL ljbm (lj_.u.lj), pulj 
wtlbuwtlntno ' Ubfl.QPU tlbnJWL ljbtn (u .tl .l.j .): Ujl) ljbtnbpmtl utungu Wlj[!U­
f')Wfl~npbG Ljwuq. t wnumtl lt 4'1ntumu Pll zwpd'tlwG nl'l.'l.nL~Jmuo: tpljm 
tlbnJWL Ljbmbpp tlj12Lt l:irtw6 hbnwLJ.nflnL~JnLU[! (tltungp wugwo 6wuw­
UJWflh[!) lJniLJ.mu t utungp QU~Wg.Q l.jwu .QWJL S: S =2R, npmb'l. R -[! 
6Gljwol.t ttJbnp zmmLj_pljp zwnw4,j11'}G t (ulj . 1.5): Utungp JnLflW.QWULJnLfl 
[!Gpwgpp d'wuwGwlj oGljwol.t LPUbno Ljwmwpmu t Ljbu UjlllnLJUl 
(a=180<): Utungp Lt Q.LWGp Q.Lturltn4. IJ..lW!ltPW4tlw6 mwf1w6m~JnLU[! , bpp 
tltung[! q.mGt.J.mu t Ll,.tl .lj.-mu , ljnj_Lj_mu t WJpuwG tumgj1 Ljwu Ul:i'l.liWG 
tumgp owlj,WL Vc: Utungnt\ Lt Lt Q.LWGp Q.Ltut'14n4. UjWfltPWltLJ.wo mwpwom­
f')JnLU[!, bflp utung[! q.mGt\mu t G.u.Lj -mu, 4niLJ.mu t Q.LWUj1 LPP4. 6w4.WL 
Va. f'wlj litung[! 4,.u.Lj.-j1g tlj1Gj_lt u.u.lj. tnbrtw4'1ntutll:iLPU Q.LWGmd wqwm­
tJ.nll tnWflWOnLf')JnLU[! ljnj_Lj_mtl t Q.twGj1 wztuwtnwupwjj1G 6wLJ.wl Vh: 
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UJUUJj1un4, Q.LWUp lflP4. 6w4,wLQ· Va = Vh+ Vc: PnLnfl Q.LWuubpp wztuw­
mwG.QWJPU 6wLJ.wLGbpp q.muwp[]' wptnwhWJtn4.w6 LPVlflbpmL 4ni4.ntli t 
zwpd'rit'l Ll1tnflwd': t~b pwqliwq.Lwu zwrd'PiP Q.LwGp mrwliwq.j16o 
uzwGwl.jbup d -nt\. Q.LWGGbpp pwuwllo' i -n4.. WlljW Q.LWUj1 wztuwmwG-

f!WJPU 6w4.ww t.upup· v" = ~r~' s uli3
• )1ul.j zwpd't'liPLPVlllwao· vl = 10-

3 

Vhi LPtnfl: 
qlwup Q.Ltur4nu1 l.jwu 4'1wl.jwGubpn4. (4 Lt 5) 4'lw44,w6 ubpwMwu l.t 

wpmw6Llwu bpljm wGgpbp, npnGp IJ..lW!1PI:iJ1WPWfl. ctwdwGwljj1 npnzwljj1 
UJWhpu, q.wqwpwztuliwG ul:ituwupqup oqunt~jwlip pwgLj_mu l.t 4'lwl.jLj_mu 
bu: Pwgp 4'1wljwuGbppg (4 Lt 5), q.wqwpwztuliwu ubtuwuj1qup lil:i2 
dmumu bu Gwlt pnmugpw4,np Lt'lubno (14), zwrd'whw'l.nfl'l libtuwGpquo 
(16) Lt pwzturi wtnwuGwGpt\Gbrl! (13): 

Cwpd'j1j_j1 pnLnJ1 uwubro hwLj_wpLj_mu t:;(j Pll hbuwtnm4lr 
(pwpmbpp) (11) ttrw: t~l:i oGl.jwolt Lrubn[! (12) L4Vlmbu_g wJGUJI:iu, n11 
utung[! (7) hwuGp Lj_.li .l.j., WUJW 11J1W hbmwq.w IJ..lUllllUWG d'wuwGwlt 
zwf1d'Wpltj1 (9) oq.unL~JWUp utungu (7) l.jzwf1d'4.11 'll:iUJj1 G.u.l.j ., nrr 
zGn[1hj14. UflW t\bpltj1 uwunLU, Q.LWGj1 (6) Ul:i2, l.jwnW2WUW Gnu[lwgmu: 
UJ'l ctwuwGwl.j Gbflw6uwu 4'1wljwG[! (5) l.jpwgt.J.j1 lt Li~OnLnJ1tnWjj1G O'lQ 
ljumGp zwrd't'liP Q.LWGp ub2: 

t~b utung(! hwuGj1 G.u.l.j ., Gbpw6UwG 4'1wljwGo (5) 44'1w44.11 Lt O'lP 
ununpo lJ'lW'lWJ1j1: 5Gl.jwolt Lt'lubnj1 hbtnwq.w UjtnnLJlllP oG~wg_gmu 
utung[! ljzwrcttl.t'l lfbUJP Ll,.u.lJ. Lt Q.LwGr trl14. 6wtlwlr ub2 t94.w6 Olft:! 
WJflUWG tugmu l.jubrtuLJ.j1: nppwG wGq.wli Q.LWUj1 lflPt.l. 6w4,WLQ ubo LPUP 
ub11.liwG tumgp 6wt1_wtt'19. WJGewG wGq.wu tt Olft:! zwm ljul:i'l.tlt\p: UJG 
~rt.l.o . n11o gmJg t mwtt'lu. pb OlfU Q.lwGmu nfl.QWG wGq.wu t ubrttltlmli, 
lJnittmu t zwfld'PiP ubrtuwG wumj16wG: UJuj1G_gu ubrtuwu wump6wGo 

lttt'lur 1: = ){ . l.jwppJnLflWUlnJ1WJ rG zwrd'tJiGbpj1 tlnm E-11 wpd'b.Q[! 6-10 

t, pulj 'lt'lqbtwJpup hwtlwfl· 14-22: 
Ub'l.uwG d'wliwGwl.j Olfl} mw_gwumu t upuj_l.t 350-400°C 2bruwump-

6wu[!: Um UjWhpG uwGr 4'1nzpwg4,w6 Lj_p6wljmu WJflUWU tumg upuljLj_wo 
t.J.wnbtWUJnL~[!. hUJt.l.btnt.l. tnwpwg4,w6 O'lP Lt cuwuj1 UjWtnb[1j1 nL utungp 
hbm, q.ntnrzpwGmu t l.t pupuwpnul.jLJ.nur wG~:>wtnhLn4. pwflOfl 2l:if1um­
~JmG (upGj_lt 2300°C): UJflUWG [!Gpwgemu q.njwgnrt q.wq bpo oq.tnmtl bG 
QUifWflOWI.jt.J.bL. nrt'l zGnf1ht'l4. WJ!lUWU tumgmu 6Gzmtl[! l.jtnpmlj pWflO[lW­
(imu t : qwqbpp 6GzuwG mwlJ utung[l zwrcrLJ.mu t 11bll.lt'l G.u.lj ., WJ'lL4t'lun4. 
Ll,wnbtWUJnL~j1 2bf1UWJj1u tubpq.pwu lj_l:iJ1w6Lj_nLU t utungp hwtluG~wg 
zw[lctuwG ubtuwGpljwljwu wztuwmwupj1: Cwrd'w~ltp (9) lij12ngnt(_ utun­
gj1 (7) hwli[!u~wg zwrcrmli[l oltwt.tmtutlmu t 6Gljwolt trubnp (12) l.t 
pwt.flwutu.[j1 (10) UJUltnwl.jwG zwpctuwu: tpp utung[! hwuGmu t G.u.l.j., 
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WfllllWOUWG ljlwljwG!} pwgLj_md t l.t ~wljlwnQ hwLj_WQWO owGp ~wljlw­
Gh4.D zwpctw~l.tp oq.GmpJwup utungpG hwGmu t G.u.lj .-pg m zwpctmu 
llhlllll Lj_.u .lj, npp [lG~wgQmu wztuwmwo q.wqbp[l lfntpu bG li'l.4.mu 
u~GnLnpm' lllG'l. wqwmbLn4. hw2nrl'l pwctpG ~wpu Olfp UnLlllQp hwdwp: 
OGljwol.t l~utm!l hbmwq.w UjtnlllUWG ctwuwGwlj pnlnfl G~wrwq.pLj_w6 
q.npO[lG~wgGb[l[l ljpLJGLj_mu b(i l.t WUjWhnLj_mu zwpctp~h WU[!UflUG2 wz­
tuwmWGfll:~: UJUUJ~unLj_ zwpctp~h wztuwmwGp[l hpuuLj_wo t mwpwgmupg 
q.wqbp~ [lUflW[lOwljuwG hwmljnL~JWG Lj_pw l.t ppwljwGwglj_mu t utung~ 
~n11u QG~wgQ~ lfGUjQnLU: Utungp JnLpWQWULJnLP [lU~WgQ~G hWUWUjW­
mwutuwGmu t hbtnuJWL q.npOQG~wgGbp~g ublm. ~wpu olf~ Gbpw6mu, 
ll!lW ub11.unul, Lj_wnhLWGJnL~ll WJ(luwG hbmuwGQn4. q.wqhrll QGflwrow­
ljmu l.t wztuwmwo q.wqb[1p w(1mw6mu: UJu q.n[16'[1GpwgGbflll nrmzwljp 
ljwpq.nLj_ hw2nf1f1WljwGm~JnLUQ ljn~Lj_mu t zwpctp~~ wztuwmwGQWJllG 
g~LJL : UztuwmwGQWJpG g~ltLll WJG UWU(J, npG [!G~wGmu t utung~ ublt 
ubnJWL ljbmpg u~G~u UJnLU utmJWL ljbmpG hwuGbLIJ, ljn~Lj_mu t mwljm: 
'lctLj_wp ~t GljwmbL, n(l ~nru mwljtnb(l~g uttwJG ubljll ' q.wqb[1p [!UifW(l­
awLtuwG ctwuwGw4 t oq.mwljwp wztuwmwGp LjwmwrLJ.mu, n(lp UjWU1-
6wnn4_ tL WJif mwljm[l ltn!4_mu t wztuwmwGQWJpG: UGwgwo bpbQ 
mwljmbp[! 4n!LJ.mu bG octwuf1w4 u llrw4wGwglj_mu bG wztuwmwGQWJpG 
mwljmp ctwuwGwLt ~wljlwG~Lj_mu ~nunwljtl_wo tGbpq.~wJp tl_bpwflwpo­
uwG zGn[1hp4.: 

UJG zw[1ctp~Gb[1[l, npnGgmu wztuwmwGQWJpG gllltU! ppwljwGwg­
LI.mu t utung~ in(1U [!U~WgQGbp~ (mwljm~) ljwu 6'Gljwol.t Lllubnp b[1ljm 
UjlllnLJtnp [!GpwgQmu, ljngtmu bG QWnwmwljtn : 

UJG zw11dNub[1[l , n[1nGgmu wztuwmwGQWJpG gtJLJw ppwljwGwg­
LI.mu t utung~ b[1ljm QWJlll (mwljmll) ljwu 6Gljw6l.t L\lubn\1 ublj Uj111nLJl11\1 
[!G~wgemu, LtniLI.mu bG b[1ljmwljm: 

Ubp QGGwpljwo zw(1ctp~mu, tJG!Ujbu mbuwGQ, Lj_wnbLWUJnL~[l 
u11u44.mu t11 q.LwGp ub2 l.L ub11.uLJ.w6 Olfp pwpap 2b11uwumj16wupg 
pGpGwpnG44.mu: UJflUjpup zwpctp~Gbr[l4ni4_mu bG flpqbLWJpG: 

UJG zw[1dpiub[l[l npnGg unm Lj_wnbLWGJm~p tuwnGLj_blQ Olfll hbm 
(Lj_wnbwLtuWflUnL[1fl~ UjW111!1WUtnnLU[!) ppw~wGwGmu t q.1wGpg lfnL[lu· 
hwmmLJ UW[1pmu (ljw[lpJnL[lWtnn[lmu) , WJGnLhl:itnl... umumu t q.1wG L 
pnGljLj_mu tLbLJmpwljwG ljwJ6n4_, Ltni4_mu bG ljwppJmpwmnpwJpG: 

Ujdu GLJwrwq.pbGp upwq.1wG Qwnwmwljm ljw[lpJnLflWtnn[lWJ~G 
zw[1ctp~p wztuwmWUQWJ~G gpljl[l, oq.mll.bLntl. Glj. 1.6-mu pbptlw6 utub­
uwGb(lpg: 

ub(lwdtlwu li1Wl;m: Utung[l tt.u.lj .-~g zwrctqnu~ t flbUj~ G.u.l~ .. 
GbpwMwG LflwljwG[! pwg t, W[1l11WOUWG[l' ljlwlr Utungp tlbppG uwumu· 
q.1wGp tunnn~mu, wnw2W9n11. GnupwguwG zGnphpq Olf[l wGgGbLnt.l. 
ljwppJmpwmn(1p un2n4. tuwnGLj_mu t Lj_wnbLWGJnL~h hbm, LflnzpwgGmu 
lfflWG u UjWlll[1WUU1Lj_w6 Lj_wnbtwtuwnGnt[11fl} dmGmu t q.1wGp ub2. 
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tuwnGt.J.nLu Gwtunrll gplj[pg uGwgw6 iWJpt.J.w6 q.wqb[1p hbm L. Ljwqumu 
wztuwmwGpwJpG tuwnGmrlf: 

ubpwMwG mwljmp 4.bfl2nul 6G2mu[l q.LwGnu.l ljwqunLu t 0,07-0,09 
U'l)w, 2bpuwumpowG[!. 330-390 K: 

Ubrztlwu mwl;ll1: UtungQ G.u 4 -pg zw11ct4.mu t 11hUJ~ G.u.lj, Gbpwo­
uwG u wpmw6uwG lj"lwljwGGb(l[l ljlwlj bG: Utungp zwrctuwG [!GpwgQnLU 
wztuwmwGQWJpG tuwnGnLfllll:! ub'l.uttmu t L mwpwGmu, q.wql:ip~ 
6Gzmuo mwljmp Lj_bp2mu hwuGmu t 0,9-1,2 Uiflw , 2hruwump6wG[l 
u~Gil..t 500-700 K: Swljmp 4.bf12nLU tLhlttn(1wljwG ltWJOP up2ngnt.l. wztuw­
mwGpwJ~G tuwnGm[lfl[! pnGljqmu t, ljmpnLl~ pwpapwGnLu t q.wqbpp 
6Gznul[!' upG~l.t 3-4,5 Uiflw, l.t 2Uf1UwumpowGu· upGil.t 2700 K: 

w q IJ 
ut;. 1.6. Uflwcnwu pwnwmwl;m/;wflpJnLfiWUinfiWJ/10 zwfld/11/1 
wzjuwmwOpw;/10 gf1/l[(}. 
w) Ob{IWOUUJU UIW/;UI, p) ubrzuwO mwl;m. q) f!UIJW(IOW/;tfwO (w2fuwmwli­
/Jll1Jjl6) U7Wf;U1, !J) W(IU7UJ6"UWU U7Wf.tU7. 1- Ub(IWO"UWU t/JW/;WU, 2- /;WJO"Wn, 
3- QfWU, 4- zw{ldwpu, 5- alil;wdu fflubn, 6- tffung, 7- W(IUIWOUWU 1/Jwqwli 

CufJWflowl;tlwu li1W/tll1: bpljm tflwljwGG!::ipG tL tflwlj !::iu: Cu1fwr6w4-
4.nll. q.wqbpp oGzuwG Gbp_pn utung[! t.J. .u.Lt-119 zwpctLj_mu t JlbUIP G.u.l.j. u 
zwpctw~u~ oq.Gm~Jwup 6Gl.jwol.t Lhubn~G UJlllmnur ljwmwpbLnLl oq.mw­
ljwp wztuwmwGe: 

Swljmp 4.b[12nLU q.wqb[1p 6GzmuG P2UnLU t upG~l.t 0,3-0,4 Uiflw . 
2hpuwump6wu[l· u~G!u 1200-1500 K: 

U(lmwatlwu li1W/;ll1: Utung[! G.u.lj.-pg zwpctqmu t Jlbl4P l{.u.lj ., wp­
mwMwG ljlwljwGo pwg t, Gbf1w6UwG[} · 4lwlj: Uzfuwmwc q.wqbflt:! 
Wt.l.!::iLgnLljwjpG 6GzuwG mwl.j, pGgqbu Gwl.t utungp u~2ngn4. flnLflU bG 
<lWlPU 'lhl4P u~unLnpm : Swljmp t.l.bf12nLU q.LwGp Gb[1untu uGwgw6 q.w­
qbpp 6G2ntU[! ljwqumu t 0,11-0,12 Uiflw, 2hruwump6wu[!· upG!u 700-
1100 K: UJGmhbmu wztuwmwG_pwJpG g~I.Jlt:! Ltr4G4_mu t: 
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Ummq.nqw~w!i hwpgbp 

1. r· !i~ t !izwGwl.jnLil Gl:irEilG wmtlwG zwpdp~: OLppz pG~utnur· 
2WJ1dp~GI:ip q.plllbJ;!: 

2. rG~utl:tu l:iG flWUWI.jwpq.Lj_mli Gb[lJ;!pG WJ[lllWG zwrctp~Gb[l[! : 
3. OpnGe l:i!i 'lttql:iLWJpG zwrHtjl~GI:i[lp hptlGwljw!i uwubp[!: 
4. OpnGE bG LjwppJmpwlilnJ1WJpG zwflctp~GI:irr hpliGwljwG liwul:ir[) : 
5. tatl.wri.Jl:iE zwrctp~p ul:ituwGpquGI:iJ1[! LL hwllwl.jwrq.arn: 
6. Pwgwmpl:ie zwrctp~p wztuwmwGep ul.jqj:!mGen: 
7. u\.jWJ1Wq.J1bE \.jWI'lj:!JnLJ1WU1npwjpG zwpdp~p wztuwmWGJ?WjpG 

9P4w: 
8. r·G~ bG GzwGwltmli lltungp llbnJWL ltl:ilil, utungp EWJL, zwpdp~p 

LPlilflWd lL ul:irtllwG wuV1p6wG hwuljwgnLpJnLGGarn: 

1.3.3. Cwfldh/1 tltjuwuftqtlu/Jfl/1 m hwtlwflwf1q./Jf1f1 
U2WUWf/nLPJnLU[!, qwnmgl{wd'p[! u W2fuwmw0p[! 

Cwl'ldll~P hpliGwl.jwG llbtuwGpqliGI:il'lG l:iG zmnmtJ.pl.j-zwpctwpl.twJrG 
lL q.wqwpwztuuwG ubtuwGflqliGI:iJ1[! , pu\.j hwuw~w(lq.l:i!lG bG uGllwG, JnL'l­
liwG lL hmtwgliwG hwliwl.jwpq.l:il'l[!: 

Cmnml[j1f/-2Wf1dwpuwjf10 tl!Jfuwuftqtl: uwtuwlilbULtw6 t utungp 
hwll[!Gpwg-hl:ililWflWflCl ZWJ1dnLll1J 6GljwCILL tllubnp UJlillilwl.jwG zw!lct­
tlwG tJ.I:i(lw6bLnL hwliw11: VbtuwGpqU[! pwrt\.jwgw6 t lltungpg, zwrtctw­
f}llpg, 6GltwCilL Lflul:inpg, flPW wrliwlilwl.jwG lL zwpctwplLwjpG wnwGgf>w-
4wtGb[1pg, PWtrwGtJ.pg l.t PLn\.j-f>W!llilb!lPQ, nl'lll tl.!lW hwtJ.wf>tJ.mli bG 
ZW!ld!'l~P UWUI:i!l[! (Gl.j.1 . 7): 

14 

bil 1. 7. Cmnmtf/llnwfldwp!.w;ft[j tll:ijuwuftqtl 
1-w(1tJwmwljwu wnwugpwiJwL, 2-2Wfldwpt..w;ftu wnwugpw{fwJ, 3-
2Wf1dwpt.., 4- tljungwtlwm, 5- tljungworzl:ifl, 6- tJjung, 7- q1wu, 8- pw-
1/lwfJ/It/, 9- hwljw1J2/m, 10-ou/jwdl..flwl:ia 

UztuwmwliEWJpG [!Gf')WQEP dwliwGwlj utung(! q.wqbpp 6GzuwG mwlj 
zwrcNmtl t r}b~p Gl:irELL LL zwrdwf')lLntl ~l(lmmu 6Gl.jwalL Ll'lul:inpG: 
VGwgw6 mwljlill:iflP ctwllwGwl.j l.jwl11WJ14.mli t hwljw~wlj q.n[16nqn~JmGo : 

Q.wqwpw2futlw(j tltjuwuftqtl: uwtuwml:iuttw6 t ctwdw!iwljp nrnzwljp 
~whpG !ib[lwMwG lL WJ1lilwMwG tflwl.jwGGI:ip[! j:!WQI:iLnL hwllwp: 1pli!iwljwG 
tlwub[lG l:iu lflwljw!i[!, quutwfiw\.j[!, 6n6wL6Wlj[!, lflwl.jwGp on11.11 lL 6n6w­
L0W~P qwrljwGp llp2u l:ill.w6 pwgw~p ljwrq.wtJ.npp~ llb~wGpqll[!, ul:imWil.W­
Cinq[!, pwztul'l~ tf1ul::m[! lL zwpctwhwqn[lfl WU1WllGw!ip4_GI:i[1[! (Glj.1.8): 

~ 

, .. 

l.J!;. 1.8. 4wfuntf/1 qwqwpw2futlwu tJbfuwuftqtl. 
1-l/lwqwfJ, 2- tjnwfJ, 3- quUjwfJwq, 4- wl/lul:i, 5- tfntfwu!wq, 6- qw{l­
qwtfnfl/1! hbflJnW, 7- tJI:imwl]wdnrz, 8, 14- hflf1lul:if1, 9- pnmugp, 10, 11-
2WfldwhwrznflfJ wmwtJuwufttful:ifl, 12-l/lwLtwuft puftq, 13-lnflmltul:ifl 

UztuwmwGf>ll ultqpnLiif>[! hbmlLJWLG t: Cwpdp~p wztuwlilWGf>p 
ctwliwGwlj 6Gltwdl.t LflUbnpg Wli1WUGwGP4_Gbpntl. (10, 11) zwpdmun ~Pn­
tuwGgtJ.mll t pwztull~ LllubnpG, nl'lG mGp pnmGgf>Gb!l (9): bflp pnmGgf>[! 
q.!lW4_nLll t wlibGwtJ.l:il'lpG flflflf>[!, hJ1p~[! (8) WqflnLU t ul:ilJlWflWClni'J.p (7) 
tl.J1w , j:!W[1Clf1wGwLntl. tl.br2rGu, 6n6wt6wljpG (5) UJlillilmli t 1111 wnwGgf>p 
2nll'l2[!: tin6wt6W\.j[! Ul:ii'J.UnLU t 4lwl.jwGpG u hWI'J.f}WhWI'lbtntl. quUjWGwljp 
mctQ 'pwgmli Gbpw6UwG Ljwli Wf1V1w6liwG wGgf>[! : 

b!lP hrllw I12GnLli t pnnLGQf>P t.l.flWJpg, qu~wGwl.jp wqflbgmpJwG 
lilW\.j 4lwljwG[! 4lwljnLU t wGQf>IJ: 
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UIJtJwiJ hwtJw{fw{lq: 'lpqbtWJpu l.t 1.\wrpJmpwmnpWJpG zwpdp~Gbpp 
uGuwG hwuwljwpqbrQ ul.\qpmGIJnpbG tJrwppg mwrpbrutmu bG: UJUL4bu, 
l:ipl:i lll"lqbtwJflG zwrctr~r uGt'iwG hwuwltwflq[l Gwtuwmbmtwo t q[wGp 
lib~? t'iWIJJ1Ltwo Oil ~wmmgbtm l.t LflnzpwgLtwo LtwnbtWGJmp upulJbtm 
hWUW(l, WUjW ljW(lPJnL(lWUJn(lWjpG 2Wf1dtJiGbrtJ uGuwG hwuwljwpqrf 
W(lUlWIJpG hwmmlj UWf1{lmli' ljWf'\PJnLflWUlnf'lnLU LtwnbwtfuwnGm['lll 
UjWlllJ1WUUlbtm La npnzwljp RWGwljmpJwlip qtwGGbptJG ~wmmgbtm 
hwuwr: UGuwG hwuwljwpqp ub2 umGnu'i t Gwl.t futwgmgpm npmb'l.P9 
llnLJ1U bG QWLPU wzfuwmwo qwqbp[!: 

'lpqbLWJpG zwrctl"lifl uGuwG hw~wljwrqQ pw'l.lJwgwo t Ltwnbtw­
GJmpfl pwiJflg, ~'l.PitJg , qmfl~Gbppg, OllWqllltliP9 l.t pngwt'im'l.fl9 (Glj 1.9) : 

16 

i _, 
,-~ ;~J 

14 

l.Jq. 1.9. ~/1QbfWJ/1U 2W[ld/1J/1 UUUWU hWUWqW[lq!J. 
1-of}wqmf7l, 2-wt/bfgmftw;/lu tfwnbfWUJnLfJ/1 htinwguwu tzmrznt/wq, 3-
pngwumiJ., 4-pwf1df7 tfu2Llwu fvnqntfwftw2Wf1, 5-t/wnbfWUJnLfJ/1 qnl.l.j/llfl 
uwp[luwu qmf7t, 6-t/wnbfWUJntfJ/1 UnL[lp UWPf1UWU qmN, 7-tfwnbfWUJntfJ/1 
UW/tW[lf}W/t/1iWI/1UWU mt//1l, 8- tfwnbfWUJnLfJ/1 UW/tW[lf}W/t/1iWI/1/1l dnl] , 
9- tfwnt,wu;mp/1 h/luuwqwu L ff1wgmgf7L pwpbf1, 10-owtuuuwu on[lwq, 
11-f]WlfiW[lqiiwu On[lwq, 12-tfwnbfWU}ntfJ/1 Mpwuq/7l, 13-tfwnbfWUJnLfJ/1 
t/b[lwpn!]uwu fvnqntfwft, 14-pW[ld[l 0u2uwu urz/lt 

'lflqbtwJflG zwpdflifl uGuwG hwt'iwltwrqtJ wzjuwmwGntJ uljqpmGQ{! 
ljwJwGnu'i t hbmL.Jwtmli : <Dnzmg L. WJL uwuGpljGb(lpg qmt.lbtmg h!Jmn 
Q.LWUnLU uLnb'l.LlWO GnupwgliwG zGnrhflLl OllWqU1pifl9 (1) Oil[! Gbpwo­
uwG mwljmnu.l ~mGmt'i t qtwG. WUJW ub'l.t'iLlmli m UlWIJWGmu: Y.wnbtw­
GJnLPIJ pWIJP9 (9) bGpwli'l.tlifl (12) ~r2ngnLt. wGgGbtnLtl.\nL4flU1 t'iwQpliwG 
qmtJinLl (5), ~'l.Llm~ t llGL4P GmJ1p t'iw.Qp~wG qmtJi (6) L. ~W.Q(lt.lbtmg 
hbLnn ~mGnLU pWJ16['\ 6GzuwG U'l.Pifl (14) ~b2, nptnb'l.fl9 WJU ubo 6GzliwG 
tnw4 ~'l.Llmli t llhL4P pngwlim'l. (3): Pngwl.lm'l.r l.lwGr wGgiJbppg WJG 
LtmzpwgLtwo Ltr6wljmli uru4Ltm~ t qtwGp lib2 L. mwQwgwo or}flg 
flGIJGwpnG4Llmli: Uztuwmwo q.wqbpQ flnLf'\U bG qwtflu lipGntnrm: 

LjwrpJmpwmnpwJflG zwpdfl~r uGliwG hwliw4wrqn pwflljwgwo t 
Ollwqmflifl9, ljwppJmpwmnpflg, LtwnbtWGJmpfl li'l.fl~flg, pwQpg , qLnfli-
1.\wGqGwljflg, tuL wgmgtJifl9 L. WJL uwp£1bJ1pg (Glj.1.1 0): 

4 
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lA;. 1. 10. l.jw[lpjnt(1Wlfln(1WJ/1U 2Wf7d/1t/1 UUUWU hwuwf;W[lqf!. 
1-t/wnbfWUJntfJ/1 UIJ./lt. 2- oqwqm/lt, 3-/;w[lpjnt[lWlfln[l. 4-0f]/1/l1l/1W­
uwl;/1 1]b/;Wt/Wf1UWU pnuwft, 5, 6 -f][lnUbfWJ/1U /Vl/1WUW/t/1 l]bf;w­
t/W[lUWU pnuwft L nmu;wt;. 7-tfwnbfwu;mpwmw[l fvn1J.nt/w/;w2Wf1, 
8, 9- tfwnbfWU}nLfJ/1 uw/;W[lf}W/t/1 gmgf7L L lflt//1!, 10-tfwnbfWU}ntfJ/1 
pwp, 11-0n[lwq, 12-qmf7t-qwuquwq, 13-fvfwgmgftL. 14, 16- fuLwgm­
gftl/1 ummp/7 L bLP/1 fvn!J.ntfwqub[l, 15-2Wf1d/1L/1 W[llfiWOUWU fvniJ.n­

t/W/tW2Wf1 

LjwppJmpwmnpwJflG zwpdflifl uGliwG hwliwljwpqfl wzfuwmwG.Qp 
uljqpmGR[I ljwjwGmli t hbmL.JWtnu.'i : ubpwouwG mwljmp d'wuwGwlj 
q.twGmu UUlb'l.oLtwo GnupwguwG zGnrhrLl t'ipGntn(lUlWjpG OJlQ umGmu t 
OJlWqtnfli (2), t'iW.Qpt.lmli Lflnzmg l.t WJL uwuuflljGbppg, WUjW umGmu 
ljwppJmpwmnp (3): lJpwdwuwGwlj ljw J1PJmrwmnp t urtLtmu GwL. 
LtwnbtwGJmp, npQ hwGilrl4btnLl OJlP hnuiJflG, fuwnGLtmu t Grw hbLn 
lflnzflwGml.l L. WJilL4PUnLt UjWUlf'\WUtnLtmli t LtwnbtwfuwnGmpfl, nrG tL 
Gbpw6UwG mwljmp ctwl.lwGwlj umGmu t qtwGr Ub2. ru~ Ub'l.UWU 
mwljmp Llbr2mli' ttb4mrw4wG ljwJ6nLl pnGLJLlmli: Uzjuwmwo qwqbpQ 

tutwgmgjlint.l (13) llnL(lU bG qwtflu ~pGntnrm : 
3nuztJwiJ hwtJw{fw[7q: 3m'l.LiwG hwuwljwrqa GwtuwmbuLtwo t zwr­

dfliP zlflt.ln'l. uwubp[! JnL'l.btm. 2bpt'impJmG[I L. uwzL!wOIJQ hbnwgGbtm 
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w 
lAt1. 11. Cwpd/1!/1 hmfwgtfwu hwtfwljwpqbp. 

W} hbrznt/;WJ/Jfi, p) OIJWJ/lfi. 1-f}WIJ/JWliiflfl/J l/Wf7WQnLjf1 (ZbflliiWt/Jbrzq) 2 _ 
pbptfwt/Jn/uwfiwlt/11 (nWIJ/Iwmnp), 3-oljwtlrz/11 (EwtfhWfl}, 4-pbptfnum:Um 
5;/':J;,.m;:l:/t/1, 6-h/ltfuwqwu zwpd/11/1 hnifwgtfwu zwu;/llt, 7-qn{lawfllttfwO 
2 'fl 'l nifwgtfwu zwu;/llt, 8-pf1WPW2/u/11 wnifwq, 9-pp/J t!rz/11 10-
IJWmwpqtiwu anpwq, 11-ofJwpwz/ZJ/11 u;wm1wu, 12-Jntrz/1 tfwtnmgtfwu 
Ltwpqwifnp/71, 13-t/JwftwU. 14-qtwfi/1 QL/ZJ/Ilt, 15-Jmrzwtnwfl /unrznifwq 16_ 
OfJwt!rzft!/1 t/JnqwufJtf, 17-hfJIJflniJ/Juwtf/lltwl;wu wqm1g, 18- mrzrznf11J ;u;w­
f1Wtn, 19-ofJwtlrz/1!/1 nnmnp (p/lwqubp) 

1t:Hl.nL~WJpG hmtwgmumt zwnctp~Gbp[! wLthltJ LWJG mwpw6mu l:lfi 
umwQbl, ewG oqwJpG[! : 1bflm~wJpG hnL1_wguwG hwuwljwpqQ pwf1l.jw­
gw6 t hnL1_wguwG ZWUJpl.jpg, 2bruwtjmtuwGwljp~pg, ewlihwppg, hbflnL­
lJP uflp~pg l..t octwGillJJ~ uwpebppg: 

UztuwlllwGetJ ctwuwGwl.j Uflp~Q 2bpuwt.tmtuwGwljtJ~r Gbpel..t~ pw­
EP9 2nlfl!] UflnLU t qbUjp hnL1_wguwG zwUjp~. nplllbfl WJG hnLtwgGmu t 
q.LUJGp UJWlllbfl[!, WUjW zwpctL1_mu qbUjp qlwGGbpp qttutJ~, nplllbflpg tt 
hnumu 'lhUJr 2hrliwtJmtuwGwl.jtJ~r 4brtJG pwe: UGgGbtnLt 2hruw~ntuw­
Gw4r~r pwquw~rl( tunf1nl{wl.jGbpnl( ewuhwrr 4nrturg ulllbrt6l(w6 o11r 
hnuenl( 2nLfl[! hn4_wGnul t l..t Uflp~mt Gnppg Uf14mu f1bUJp hnl(wguwG 
zwUJrl.J : UJUUJpunl( hnl(wguwG ctwuwGwl.j 2mrG wG[!Gf1hwm Zfl2WGw­
nm~JmG t l.jwlllwpmu: 

IClbplinUlllWlll(! Gwtuwlllbul(w6 t 2flP ~nep 2f12WGwnm~JntGG ppw­
LjwGwgGbtm hwuwp, OflP qbUjEnt.U WUjWhnl(l(nul t q.np6wpl.jl(nf1 zwpctp­
~p wulllp6wGwl.jwG lllwewgmu[!: 

Of1WJpG hn4_wgmunl( zwpctp~Gbpp hnl(wguwG hwuwl.jwflq.[! PW'l­
l.jwgw6 t Of1WU'l.P~~g , oqwpwztur~ UJWlllJwGpg l..t oqwllrtr~r wztuwlllwG­
ewJrG nbctpup l.jwpq.w4_npp~pg : 

Cwrctr~r wztuwmwGer ctwliwGwl.j OflWUrJ.P!P nnmnr£:! UJllllll4_mu t 
pwpor hwtSwtuwl.jwGmpJwup l..t ulllbf16nul o11r hqnp hnue. nrG nLrJ.rtl{mu 
t pwztur! UjWlllJWGp llb2, WJUlllbflpg tt zwrctr!P q.twGGbpp l..t q.Ltur4r 
4_pw , hmtwgGmu rwwGg: 

'-lwnngp/7 hwtfw[fw{lq: 4wppJntflWLnn[lWJpG zwpdtJiGbpmu qwnb­
twtuwnGnt.f11lP pnGl.jmll[! Ljwlllwpl(nul t ttb4lllf1Wl.jwG 4wJ6r ur2ngnq, 
npG wnw2wGnu.l t UOflUWG lllWl.jlllp qbf12nt.Ll' l.jWJOWnp ttbl.jt.npnqGbp~ 
ur2Lt: 1wuwl.jwpq.[! PWfll.jWgw6 t pGqml.jgjlnG l.jn6pg, [!Gqhwt.nr!-PW2-
tur!P9 . nbtb-~wpq.wl{nf1riP9 1..t WJL hwf1llwpwGeGbppg: ttb4mf1w4wG 
hnuwGer W'l.PJnLfl hwGfltlUwGmu bG l.jnunwl.j!WJpG uwpml.jng[! l..t qhGb­
flWLnnp[! : 

CJn{lOW{l[ftfwli hwtfw[fw{lq: nrUJbUqp ZWflUP!nLU [!G~wGwG 4_bp[! 
G4wpwq.f1l(w6 qnf16QGpwgGbf1[! lt zwf1dtJ!G wztuwmp, wGhnwctbzlll t 
GpwG qnp6wf14bt, WJupGeG GwtuwUJbu nf1nzw4r hwtSwtumpJwup 6Gl.jw­
dlt ttwtmb[! Ujlllt.nbt" Wf1t.nwerG WJl UWf1EP oq.GmpJwup : UJ'lUJPUP uwre 
hwuwrLtmu t ttb4t.nflwl.jwG libl.jGwf14rm l.jwu qnp6wf1l.jl.lwG zwf1ctrw : 
ttb4t.nf1WljwG ubl.jGwf14P![! 2Wf1dmuG ut.nwGmu t l.jmmwl.j~wjpG UWf1Ln­
l.jngpg (wl.jnu.lmuwmnf1) l.jwu qbGbf1wlllnppg: "Lf1w trubnp l(f1w l.jw ~ne­
f1P4 wmwuGwGpl{, n11u l.jguwG lib2 t limGmu pw~wG4.r wmwl.lGw1.4uw4r 
hbm 1..t 1.4t.nmmu GpwG: 4.br2rGu wupwg4_w6 t oul.jwol..t trubnpG, mulll~ l..t 
Ujt.nlllnt.U t Uf1WU lt zwrctrw q.nf16Wnl.jqnul t, WJUrueu GpwGmli u4uqmli 
t ppwl.jwGwgl(bt wztuwmwewJ~G gpl.jt[!: 
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1.3.4. Cwpd/llubp/1 wbfuu/1{fw-U1ul17buw{fwu gmgwuft20bflf! 

GwpdtJ~r hpuGwljwG mhtuGtJljw-mumhuwljwG gmgwGpzGbpG hG 
flGiltJ4wmnpwJpG La WP'lJndiwLjbm hqnpm~JmGGhpu. Lj_wnbtWGJm~p 
dwliwJpG La mhuwljwpwp 6wtuuhpu: 

f"lGg-4bu hWJLnGp t. hqnpm~JnLGQ upwlj_np dwuwuwljmu ljwmwpw6 
wztuwmwGf!G t: 

Q.twGp Gbpumu wztuwmw6 qwqhppg qwpqwgw6 hqnpm~Jmuu 
ljn~Lj_mu t tJG'ltJ4wmnpwJpG hqnpm~JmG (N~) : 

liJG 4wlmlwb t q1wfij1 Ghrmj1 qwqhJl]l t\]12pu !luznu1jlg P.r
1
,
2 

(lJI1lw), 
ZWJldJlUl t11mpwd]1g V (0, mw4mwJGmpJwu qllJ10w4gJ!g t , buqwa h tJmhnjl 
tqmmmwptlhpjlg n (tqm/tmtq) h HJ1112ljnu1 t hhmhJWl wpmwhwjmntpjlllUjlg . 

P Vn 
N =~1 · '-lm: (I . I ) 1' 60r- '1 

.QwnwmwqmzwJldpi Ghpp hwuwp t =2, hi14mwqm}l hwuwp· 1: 

CwfldtJ~r Wfl'lJmGwLj_bm hqnpm~JmGu CNw) 6GljwoL. truhnp Lj_pw 
qwpqwgw6 hqnpm~JmGG t. npG oqmwqnp6Lj_mu t oqmwljwp wztuw­
mwuf! ljwmwrbtm hwuwp: UJ1'lJmGwLjbm hqnpnLJnLUIJ upzm ltlnf!p t 
tJG'ltJ4wmnpwJtJGtJg, pwGtJ np tJ.hr2rGtJu up uwuu owtuutJ.mu t zwr<tr~r 
ubtuwGpljwljwG ljnpmumGI:iflp Lj_pw . 

Nw = Nfl - Nu q'-lm , (1.2) 
npmbr]_' Nu -G uhtuwGpljwljwG ljnf!mumGI:ipp Lj_pw 6wtuut.1.n11 hqnpm­
~JmGG t, lj4.m: UJG hwzLj_tJ t wnumu zwpdtJ.nll uwubpp zltJuwG hWfl~W­
hwpuw(i t.l.flW, pG~Ujbu GwL. zwpdtJ~r OUWU'lW4 UWpf!bflp (211P La JnLI'J.P 
UjnliUJbp, OllWLi'lr~. qbGbpwmnr. Lj_wnhLWGJm~p u11r~ La WJLG) pwGI:iguwG 
hwliwfl 6wtuut.l.n'1 hqnflnL~JmGGbpu : 

Gwr<tr~r wr'lJmGwLj_hm hqnrmf}JwG hwpwphflnLf}Jmuu pGfl.tJ4w­
mnf1wJtJG hqnflnLf}JWUQ ljn~Lj_mu t zwpdp~p uhtuwupljwljw(i oqmwljwp 

qnp6ni'J.nL~JWG qnp6wljpg ' 77 11 = N ~· : 11::imL.wpwp N w = r~uN1 , lj4.m, npmb­
N,, 

'1P9 N 11 = (1-7711 )N1, lj4.m: 

lJb[lf!pG WJflliwG zwr<tr~ubrmu Wflfl.JmGwLj_bm hqn[lnL~JnLU[! ljwq­
umu t pGflpljwLnn[lWjpup 75-88 % -Q, WJUp(ip(j TJu=0,75-0,88: 

Cwr<tr1.r n[lnzw4r pbnGLj_w6m~JwG mwlj wztuwmwuf!r <twuwGwlj 
ublj dwumu 6wtuut.1.n11 Lj_wnbtWGJm~p qwGqLj_w6(J ljn~Lj_mu t Lj_wnbtw­
uJm~p UWUWjpu 6wtuu (Gl{, ljq./d): Gw[ldp~p Lj_wnhtpf!Wjp(j WflflJnLUW­
Lj_bmm~JnLUIJ qGwhwmmu hG tl_wnhtwGJm~p mbuw4Wf1Wfl WflflJnLGw­
Lj_bm 6wtuuntj_ (gw~'l): Uw Lj_wnbtWUJnLf}p WJG f!WGwljG t, npu 6wtuuLj_mu t 
ublj dwumu upwt{n[l Wflfl.JnLGwlj_hm hqnpnL!}JnLG umwGwtm hwuwp. 
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IO'G q 
(1 .3) 

g w p!] =------;;;--- 1.4_ d 
Ul 'i Ul . 

4.wnbtWGJm~p mbuwljwpwp wpf1JmuwLj_hm 6wtuur wGLj_wGwLJwG 
wpdhf!Ghp[! qmGtj_mu bu. dwuwfiwljwljpg f!Wnwmwljm ljwppJmpwtnn-

pwJtJG zwpdp~Ghpp hwuwp' 280-300 - q- , flpqhLWJpG 2Wfldp~Ghflp 
4'-luuJ 

hwuwr· 220-260-q- uwhuwGGI:ipmu: 
q'-lm.d 

tJp{fl11w/jl11 u pwnwl11w/jl11 2Wfld/llubpft hwLlblfwl11nLLff!: tpljmwljm 
La pwnwmwljm zwpctp~Ghpp hwubuwtnm~JnLu£! gmjg t mwttJu hhm­
IAJWLD 

1. WJl hwLj_WUWfl UJWJUWuGI:ipmu l:ipljmwljm zwpctp~Gbpp hqnllnL-
f}JnLUQ qqwttJnpl:i(i pwpop t (60-70%) f!WnwmwLJtn zwpctp~Gbpp hqnllnL­
f}JnLGpg , f!WGp np Lj_wnbtWUJnL~p uwtnmgmuu La fl.J1W WJilnLU[! PllW­
ljwGwgLj_mu t 6GljwoL. truhnp JmpwpwG~mr UJLnnLJLnp ctwuwGwlj, 

2. hpljmwljm zwpctp~Gbpp wztuwmwGf!G wt.l.httJ hwLj_wuwpw~wlfl t. 
f!WGp np IJUflWpowljuwG mwljtnQ Lnb'ltJ t mGbGmu 6G ljwoL. trutmp 
JnLilWf!WG~mp UJLnnLJmr dwuwGwlj, 

3. ljwnmgLj_WOf!WJpG La zwhwqnp6wljwG tnbuwljbmpg bpljmwljtn 
zwflctp~GbpiJ f!Wnwmwljmpg UJWpq bG, f!Wup nfl hwmm4 qwqwpwztu­
uwu ul:ituwGpqu ~mGI:iG , 

4. tuuwJnflwljwGm~JWG La Wflfl.JmGwLj_bmm~JwG mbuwljhmpg hfl4-
mwljm zwpdp~GbpiJ f!Wnwtnwljtn zwpctp~GbptJG qp2mu bG, f!Wup np 
Gwtunpfl.Ghpmu_ wztuwmw6 qwqbflp LPW4wmwp UWf!pnLU ~r PflWljW­
(iwgLj_mu, pwgp flW ltJ~wuwf!puwG UflP1.P hwi'J.nr'lw4r Lj_pw npnzwljp 
hqnpm~JmG t 6wtuutJ.mu: 1wmljwtqbu tuGwJni'J.wljwG ~bG bflljLnw[Jm 
ljwflpJmpwmnpwJpG zwrctr!Ghru. npnGg unm ltl~wuwppmu[! ljwmwp­
Lj_mu t tj_wnhtwtuwnGmpflnt.l.. npp ljnrmLULnQ wpmw6LiwG UJWLnmhwGpg 
ljwpnfl t hwuGbt LipG~L. 30%: '1w t UJWLn!SWnQ, np wpwq[!Uf}Wg ljwppjm­
pwmnjlwjpG 2Wfldp~ubpp ub6 UWUQ f!Wnwtnwljm t : 

4wppfnLf1Wl11npw;/1/J !J !Jftqb[WJ/1/J 2Wf7dftlubpft hwlfblfwl11mdf!: '1tJ­
qbtwJtJG zwrctr~Gbfl[l ljwflpJmflwLnnflWJpGtJ hwuhuwm mGI:iG hbml.JWL 
wnw Lj_ bt nL!}JmGGI::iflQ. 

1. J!WflOJ1 Ub'lUUWG wutnp!SwG mGbGwtm zGnphpLj_ upwLj_np wztuw­
LflWUf!p fl.pUWQ 6wtuumu t up2p(j hwzLj_nLj_ 20-25% UJWljwu f!WUWljm­
f}jWG Lj_wnhtWGjm~. 

2. wztuwmmu t 6wGp Lj_wnhtwGJmf}nLj_, npG wt.l.hLP tctwG t La 
hflfl.hhwwGLj_mwGq: 

'1pw hhtn uhljmbfl 'ltJqbLWJpu zwpctp~GbpG mGbG OwL. npnz 
~hpmf}JmGGbfl. 
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£Z 

:6ljfmljmjr;m1JmLlm ~lumm31Jm 1)1ljpLlmZ '1 nljlmm 
~ mr1umlnmllqm u6f1Ubm 1Jrnr'tn.Ju5~ r'lualnqu 49mLlqb IJrnfelU.QrnlJIJqd 
ljfmljnlJr'niJmLls :1Jlj4llum 1Jrnr'61Jm~u41 ~ r'lU61Jmn.ju41 (llLlqlJemmlumln) 
uml)qr'u~ IJrn~mmmtn ljuqnljl T]Qrn~IJ.Q '1 '"]Olj~ 4411um 1Jrn~61Jm~u41 '1 
ljS4pLlmZ ~ .QrnlJLlumllqm '6f1ubm IJrn(l1..JtJu6~ LlulJm~lb ~ ~lufl?u~ IJfn 

:Limr'rn4 lulq1J6rnlj(JIJ1U4mn IJ4~LI~ OIJrnL.ftJ ~miJm~mp IJrn(lpL.fmZmuqm 
ljlljdu(lumtam (Jrn~ ljuum~mtlm '1 1ulqmmol)m bmtlm 5ljfmljnlj~n1JmLlm 
iHljptlmZ lJu~miJmr'mp 9Lfm~ ~ .Qrnflnqmmn.jmiJ iJ6hubm 1Jrnr'1..ILlu51-J 

:iJtlq1J(llU61Jmn.ju411J4frnl)3tlqfl '1 Llu}l 
-m~lb 'il4l1Um (ljLlql)~lU51Jmn.jutf!) 1Jrn(llnl.lq~m~u41 ljtlqiJI)lUfelubml.lm 
'il6f1Ubm 1Jrn(l1..Jl.lu6~ l]q IJUqiJmmbqL.Ibm 1Jrn~mrw44 ljfmljnlj(JniJmL.Is 

:(l~-~ ·~IJ) 1)1ufe1u6~m~m4 ljL.fql) 
-5flub1Jm4 IJ4Q1Jrnum ~ (11UIJ6mfm~Liq1J 5ljl)qtJlj l)tJu '1Jmljnljr'n1Jml.lm ~ (lluf 
-mum.Q 61Jq4 1~ Llm(lm4 lj~mmmlniJ urn :(1Jljl.lq1JLllueLle (Jrn~ l)ljt.Jql)lJljiJm) 
l)ljnrn(J 1Jljfma6rntJI)U 61)rnUIJ lq61)rnn.jutf\ lJuqlJernllllUlllln ljuqnljl T]Qrn~IJ.Q 
~ mZqpmu40m 'ljflpl.lmZ IJrnl)qCfq(lumlJm r'm~ iJL.Ium~ml.lm ljbnqtnuu 

gmtjntfJ7n!Jmlfm tjlfqg ltjduJ7umfJm ? tjlfqglfulfi!Jmlfs ·t "J 

:iJuljbmalUIJd 1Jljfm1ljuuta 
-mbl.lm~ lj1ljpl.lmZ 1Jljfmuum~ml.lm r'lUIJ6mfm~LJql) 6lj1Jqulj ~ 11)"<-l ·v~ 

:ill)m~mmm4m1Jb IJrn~mm 
-m(Jq~m4 ljuq1J1ljpumZ IJljfmuummL.Ilufdtlm~ '1 1Jljfmlqblj1..I Clq[ls ·t;~ 

:ill)rn~mmm4m1Jb 
1Jrn~mmm(lq~m4 ljtlq1J1ljptlmZ m~mmmumCJ '1 m~mm~tlq Clq[ls -~~ 

:iJnn.jm.Q 
mqlJrnl)lUf1..Jum umum~mnqm Lje1u f!]rnlqum[l lj?ljpumZ ~ 11)~<-l . ~ ~ 
·uuqiJIJlufaluuub4 mqlJrniJlufuum '11J4fmuumm~41..JIJ4 l)q CIIJ~uuu ·o~ 
· :iJuqiJZ41J 

-m61U6 IJrn~mnqmiJmm~ljiJn.jqm 1Jrn~m•w44 lj1ljpumZ l]q OIJ"uuu ·5 h 

:ila.QmlJ51Uum. r 
n Ul)lufe1u~ Ljbtlm~m~m4 l)rn~~llm.Ql.lub lj1ljpumZ CfqLimm6mj ·g ., 
• :ilCI.Qrnp 

-6mum~ '1 iJI)lUfelU~rniJrnZIJ ljbumt]m~m4 lja6uumta aql.lbmurn~fJ. .L iJa 
:ilCII)ludb~n ljCIIJrnlllrnn.jZm '1 

-.QmlJ61Uum~ ljLiqbl.lm~m~m4 IJrnr'6mlJu4 lj1ljpumZ Cfql.lbml.lm~fJ. :9 
:lJbum~m(lm4 IJrn(!UlUf lj?ljpumZ .Qrnflnqmmn.jmiJ ~ umpm4 "lj?IJ<.J g nrz 

:iJOI)lUdb~n LjCIIJrnlllrn•'i m 
'1 iluqnmr;r l)rn~rnl)(lt.j4 lj1ljpLlmZ J]ljfmuummLllUfdLlmt] oqlJlll 6f1Ufi . V h 

:ilCIIJlUdbt]n ljCIIJrnlllmn.jZm llCJ.Qmr' 
-61uum~ LjbLlmt]mpm4 l)rn{H.Jn Lj?LjpLlmZ I)LjfmlqbljtJ aql.lmm5ma "£ 

:iJal)mmmn.jZm '1 
iJ<l.Qm}l61Uum~ 'uuqtJ ljr;rbljl)m~qr;r IJm(Jn.jZmdmbmb aqubml.lm~fJ. ·l 

:ilCII)ludb~n ljCfl)mmmn.jZm '1 ilCI.QmlJ6luum~ 
'iJI)lufelu~miJrnZIJ lj(l bljiJmn.jq(l IJljfmT]empl.lmZ-~ljlJmmuZ lquqc~ · ~ 

:IJmfaluiJ 
-m(l4rnnl)m ~ (llUlllbQ 1)-m~ ~nlj 'Lfql)<lqpum ln8=)18 'o=mmln~ 'O=mN .("'u) 

p·mpfJ ~!lmQ 
l)ljt.Jq[lemmlulllln LjiJ6rnel)iJ lnmumln '( -b-' ~~.0) aqpl.lm l)flubmb 

-mlJIJ Ljnn.jm.Q mqlJrniJ1Uf1..Jum uml.lm~mnqm ljelUfl)mlqumlJ '1 (pfb~ 'u!D) 

n~m.Q l)ljfrn(lmp l)flubmlqlJmum ljelUfl)rnlqum}l '(lilt>~ 'u:N) l)lufeluu 
-ub4 mq[lrnl)luftiLim IJflubmlq[lmum .(~_~LI[l ·)l~mu) 1Jljl.lqlJemmlumln IJrn~ 

-miJrnfliJm '((!fl. ''"':~w) llll)q(!U(l IJrn~mmmln l)flubmlqlJmum ~ (llUIJrnn.j 

-nmmmlnm(lm4 (1_~ur ·~~"'"u) 1Jljuqflemm1Umln l)ljfrnl)rn(l4mn IJflubmb 
-mtaiJ lj?ljpLimZ 'nqtnnrn :(lluolnqu ljl.lql)aqpum lj~mzuuu ljL.IqlJemm,umtn 
t.juqn ljl T)Qrn~IJ.Q . iJtlql)oqptlm t.jt.Jqi)IJlufelu.Qq(l .Qrn[lZIJ iJL.IqlJ 1u lqbtlmln 
nljlmm ~ 1Jlufelul.lu[lmumiJ4 iJuljbma,uiJd :lJuL.Iql)lmfllm lj~mmufl.lm 
(11Ufl61UUrn~ "] rnt.Jp ljtii)qmn ~lUU1rn4 ~ (11Ufl1Jrn4 iJLJljbrnelUI)d Qljfm1ljtlup 
-mbumi-J :(eflul.lljm mu_r~mu IJlUfelU.QrnlJIJuqd) IJljfm?ljL.Iu}lmbum~ ?u '1 (ef1uu 
-ljm Jl~mu-~4m"u 'IJljfrniJI)mmmn.jZm) IJLjfm?Ljl.luflmbum~ . tlql)ljmub 1u~Liq t.IIJlU 
IJfn :lJuanqm lj~Lj<t;ml.lb (lm~ lj~mmurum ~ (llulJ6mfm~Liq1J iJLiljbmeluiJd 

:(u) 5ljuqlJemmmmln Ljuqnljl "]Qrn~IJ.Q il!Jlufelu.QmlJn.jm~ ljLI 
-qnn.jrn.Q (\J~m'a) lllqflrniJ1Uf1..JLJm t.Jmt.Jm~mnqlll T) ()18) l)ljfrn(lrnp tjtJlUfl)rnlqu 
-mlJ '("'"'tnW) •Im!Jq_r;rup !JmfJmmmfn '(mN) l)mfe1uuub4 mqlJrniJ1Uf1..Jum ml.lu 
~ (llUI)5mfm~Llq1J 641Jqulj 1JLiljbmelu1Jd 1Jljfm?ljl.luflmbl.lm~ lj?ljpl.lm:J 

illftjbmtlw!Jd gLjfmi'LjlfufJmblfm!J Lji'Ljplfmc gLjfmlfum!JmUs g·c·t 

:~rnl)m(lrnp l)rnfelUUUrnlllUrn Ljt.Jql)lljdU(lUllllJrn UmlllmU 
-Urn(l lU umlllrni)Uqd 6Lj~m~rn1Jrn(lmp l)q (llUlJ.QUUbrnmbo IJ!lUUI)frnl T]lfm 
'(llUIJlufelUIJljZml.lum~mum IJfrnlj(J ?u lqmb IJq IJlufeluumLILj~ .Qq(l iJuqiJ 
-?ljpl.lmZ 1Jljfmlqblj1..J llt.I4LIUIJZ ljl.lqi)Zlj1Jm6lu6 IJrn~mnqllll)lll LIQLimd 

:iJI)rnU(lQ nqlnm~mm4 
'LimlJpu 1u ~ tJLimd ljlq}lm 1J5meiJiJ.QLiub IJrn(l~Lim.Quub Ljlqblju ·l 

'iJI)m(l5mlqlJm lj.QmJlbl)mb '1 
t.jLlq4lm? Lj?LjpLlmZ ~ plULiqd il?IJLj 'il!Jlufeluur'm Ljl.lql)lmmqu Zuuu lq1J6ml 
-qflm ~ (llUOIJrn4mln ilr'1UZIJ9 LlQLlmd lq"flmum ljl.lqbmu r'lUIJmlb · ~ 
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lAt. 1. 13. l{gn{JrJifwti wqm;gjJ utut­
tfwti. 
1-pwl/lwti/lt/, 2-117Wfltfnrz uftwtfw­
nwft, 3-117wtinrz (ubrztinrzJ uftwtfw­
nwft, 4-fd-wft, 5-wqm;g, 6-nll7tiwft, 1-
L/Iubn, 8-brzwti/llt, 9-qut.qwtiwft, 10-
li./Wil7JWti 

Uzf'uwlllWU.Q~ uljqpmli.Q[! L!WJWUnLU t hbllll.JWLmli : t:;pp Ub.QbGw­
l{Wfll} ub11.umu t nlllliwl!~G (6), zwpctwl!wG wq.nLJg(! (5) lllb'l.W2Wfldl.J.mu 
t nbLLJ~ wnw2. ub11.unnu t6w4Gbp~G (4) . npnGe 6q.wGGbp~ oq.um~Jwlip 
lllwGn11. ul!w!.J.wnwl!l! (3) hbnwgumu bG pwlflwu~l.J.~g (1): UJ'l 'lbLLJemu 
qulljwuwl!Gbpo (9) ub'l.u!.J.mli bu. ul!wl{wnwl!o (2) wqwllll.J.mu t 'lflWGg 
wq'lbgm~Jmu~g L. LLJllllllwl!wG linlibGlll~ (LLJlilnLlilw~!.J.bp~) lflntuwugmlio 
flW'lWflnLU t: nlilGWL![! WUl11~6wGwpwp pwg pn'l.UbL~U l11Wlin11. ul!w!.J.w­
nwl![! (3) quUjWUWI.j~ (2) Wq'lb9nLf}JWU lllWL! lllb'l.WZWfld!.J.mu t 'lbUj~ 
pwlflwu~!.J.o L. lilwp!.J.n'l. ul!w!.J.wnwl!~u (2) ub11.linul Gpw 6wl!wl11WJ~G 
uwu~G . np~ zGnph~ll. L!wlllwp!.J.mu t ljgliwu uwhmG li~wgmli : 

=lw6wtu lll(1Wl.jlllnpubp~ lllpwuuli~u~wJnul oq.lllwq.np6mu bG 
li~2WUL!JWL u~wgmuubp , bpp L!gn(1'10Wu wq.nljg~ L. lflnf'uwugmliubp~ 
lilnLtP~ u~2L. ljw npnzwl!~ hbnw!.J.npm~JmG L. Ujllltllwl!wu linlibGlil~ 
hw'l.nP'lliwG wnwugeu ~~ hwli[]GljGmtl lflntuwGguwG lllmlfl~ L~ubn~ 
wnwGge~ hbUl , ljwu npnz ~wlfln!.J. zb'l.l.J.w6 t: U~2wlil!JWL li~wgmliubpG 
[!Ulll ljwnmgl.J.w6e~ L~Omli bG ljnzlll L. 64mG, tlbl! L!wli bpl!m 6tuG~Gbpn!.J.: 

<DntuwugnLliubp~ lllnLlfl[! 6wnwJmli t wztuwlilwGewJ~u L. 6wGw­
UIWflhWJ~G UjWJUWGGbp~g ljwf'u!.J.w6 lllpwl.jlllnp~ L!wli wl.J.lilnUnp~l~ 
J1Wf12WJ~G met[!, zwpctliwG wpwq.mpJnLU[! L. nL'l.'l.nLf}JnLU[! lflnlflntubLm 
hwliwp: 

Unw!.J.bL l11Wpw6l.J.w6 bG wul11~6wGwl!wu lflntuwGgliwG lllmlflbp[!, 
npnGe 'lWUWL!wpq.!.J.mu bG []Ulll hbllll.JWL h~liGwl!wG hwlllljwG~zGbp~ . 

1. [!Ulll lflnf'uwGgmuGbp~ ewGwl!~ (WUl11~6w[i[ibp~)' bnwulll~6w[i , 
ewnwul11~6wG, hGq.wuli1~6wG u wnG . 

2. [!Ulll WlllWliGwG~!.J.Gbp~ l!gtlw[i b'l.wliwlj~· zwpctwl.jwG L. 
lizlllwljwu ljguwG ub2 q.lllG!.J.n'l. wlllwliGwu~!.J.Gbpn!.J., · 

3. []Ulll lllflWL!lllnp~ bpljwJGwl!wG wnwGge~ GL!wlllliwup L~ubnGbp~ 
'lWuw!.J.npmpJwG' bpljwJGwl!wG L. LWJGwl!wG (T-16M, T-25A, J1T3-55) 
'lWUWl.J.npnLf}JWU, 

4. []Ulll lJlntuwugmuubr~ lJlntuwl.JbflU!UwG q.np6[]Gpwg~ · lilpwlj­
lllnp~ l!wGq.wnmlinl.J.lflntuwl.JbpUJnLU L. [!Gpwge~ ctwliwGwl! . 

5. [!Ulll 'l.bl!w!.J.wpliwu· ubf'uwGpljwl.jwG, h~'lflW!.J.Lrl.Jwl.jwG L. ttblJ­
lllflWUwq.G~uwl!wG b'l.wGwl!n!.J.lflntuwl!bpUjmlin!.J., 

6. [!Ulll l~ubnGbp~ Pll~ ' bf14L~Ubn, bnwt~ubn , ewnWL~Ubn: 
<Dnf'uwGgliwG lllmlflbp(i mGbG wnW2UWJ~G. bpl!pn[l'lWJ~U L. li~2W£i­

L!JWL l~ubnGbp : Unw2UWJ~G Ll'wbno L!gnp'lliwG wq.nLJg~ li~2ngn!.J. li~w­
Gmli t zwpct~~~G. pulj bpl!pnfl'lWJ~GQ' zwpctmli[! lflntuwfigmu t L!Wfl'lW­
Gwj~G L!wu wGup2WU1bU q.lf'uw!.J.np lflnf'uwGgliwGo: U~2WUL!JWL L~Ubn­
Gbp~ ewGwl!o L!wfln'l. t L~Gbt libl! L!wli w!.J.bL~ . pulj bpljL~utm lllmlflbpmu 
WJU pwgwljWJnLU t: 

<DntuwGgliwu lllmlflmli lllb'l.w!.J.npl.J.w6 bG lllWflpbp lllpwtlwq.obpp 
wGzwpct L. zwpctwljwG wlllwuGwG~!.J.Gbp, npnGe L!gliwG lib2 bG Olllg!.J.mli 

25 



~['lWfl hblil (JULil wztuwlilWUJ?WJ~G UjWJUWGGbp~ t.. wpwq.wgGmO ~WO 
llWGilW'1bgGmo 6G~wat.. l~ubn~g thntuwGgtJ.n'1 UjlilnLlilWf}tl.bflQ: 

ulj. 1.14 -mu pbptJ.w6 t nL'1~'1 ltlntuwGgmdntl. hGq.wulil~6wG bnw­
l~ubn ltlntuwGgowG lilmth~ ~~Gbtlwlil~~wljwG utubowG: 

9 

ul;. 1. 14. (])nfuwuguwu mnu/J/7 f;flubUw­
m/7/;w/;wu ufubUwu. 
1-wnwpuw;/lu fflutn. 2. 4. 7, 8. 10. 11-
wmwuuwufltfubfl, 3-wmwuuwtfnfl wqm;g. 
5-/lflWU, 6-bf1/;f1nf1!JWJ/7U Lflubn, 9- lfflpwu­
/;}Wf Lflubn, 12-bf1/;f1nf1!JWJ/7U fflubn/7 
wnwugpw/;wL 

Cwpd~!~9 UjlillilW~WG onobGlil(J {UjlilnLlilWpt.lbpQ) ~gnflllOWG 
wq.nljgnt.lltlntuwGgt.lmd t wnw2GWJ~G l~ubn~G (1), I1Ulj GwG~g. WlilWO­
GwG~t.lGbpnt.l (2, 11), o~2wG~JWL thubn~G (9): '-lbp2~G~u tJ.pw ljnzlil wtl­
pwgt.lw6 bG lilWGn11 WlilWOGwG~t.lGbpQ (10), npnGg hblil ~guwG ub2 bG 
OmGmu bp~pnpllWJ~G l~ubn~ (6) t.lpw q.lilGttn'1 lilW['lttn'1 WlilwuGwG~tl­
GbpQ (4): StlJwl ufubUwJmu wlilwOGwG~4GbpQ (4) lilb'1wzwpdbtn4 ~w­
pbt~ t ~pwljwGwgGbt h~Gq. WI1W2(}Uf}Wg t.. ublj hblilQUf}Wg ltlntuwGgmo: 
Op~Gw~. npUjbuq~ u~wgGbt nL'1~'1 (5 -Pil) ltlntuwGgmuQ, wGhpwctbzlil t 
WlilWOGwG~t.lGbp~ (4) W11W2~G UWJLW~(J lilb'1Wzwpd"bL llbUj~ awtu t.. 
wlilwuGwt.lnp wq.mJg~ (3) wlilwuGwG~t.liJ ~guwG ub2 OlilgGbt wnw2-
GwJ~G l~ubn~ wlilwuGwt.lnp wq.nljg~ (3) wlilwuGwGLt~ hblil: 

~wG~ np t.flntuwGgmuGbp~ lilnLt.flQ t.. Q.LtuwLtnfl t.flntuwGgmuG ~pwp 
G~WlilUWUp zb'1t.lW6 bG t.. wztuwlilWUJ?t"J ctwuwGw~ WUQUilhWlil t.flmtmtu­
t.lmu t llf'lWGg u~2t.. b11w6 hbnwt.lnpmf}JnLGQ, w~w llf'lWGJ? ~PWfl dt"Jwg­
t.lnul bG ~WflllWGwJt"JG l~ubnnt.l. npo ~wpn11 t zwpctmuo t.flntuwGgbL 
ltlnltlntuw~wG wG~JwG lilW~ t.. wztuwlilwGJ?t"J ctwuwGwlj bfl~Wflbl m 
~wp6wGwt: 

YWf'lllWUWJ t"JG ltlntuwGgmuiJ pwrt ~wgw6 t ~WflllWUWJ~G hnllw~w­
Ujbp~g L.. ~WflllWGwjt"JG L~ubn~g (G~ . 1.12): YWf'lllWUWJt"JG hnllW~WUjbpG 
WUjwhnt.lmu bG ~Wf'lllWUWJ~G l~ubn~ wG~jnLUWj~G lilb'1WZWfld"nLU(J, ~u~ 
~Wf'lllWU~j~G tt"Jubnt"J hblil ljWflllWUWJ~U hnllWljWUjt"J wqwlil Zl~QWJ~G 
o~wgmuQ hnllW~WUjbfl~ U~2L.. b'1W0 lilWflW6nL[}JWU ltlnltlntumf}JnLUQ: 
YWf'lllWUWJt"JG hn11w~W~Q pw11~wgw6 t b'1wGt"J~Gbpt"Jg , tuwl_m~Gbp~g , 
tumwgmg~l_Gbp~g. wub11Gwt.1.np wnwGgJ?w~wtGbp~g t.. l)pwGg pwctwlj­
Gbpt"Jg, npnGJ? qbmb11t.lmu bG tuwim~~ Owlilbp~ t.trw m tumwgmgt"Jintl 
hbpubm~~wgt.lmu : 
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l.jwf111WGWjpG tt1Utmpg utlilnLLilWf}tl.bpQ ltlntuwGgt.lmU bG Q.lWt.lnfl 
lj'lntuwGguwGQ (GLt . 1.12). npQ pw114wgw6 t LI1wGn11 (ltlnJ?r) t.. U1Wf1Lln'1 
(ub6) 4nGw4wG wlilwuGwG~Ll.Gbrflg, nf1p zGnf1h~t.l. ltlnJ?f1WGmu bG 4bfl2-
GwJpG ltlntuwGguwGQ mpt.ln11 UjlflnLLilWPttbflQ: 

qLtuwtlnfl t.flntuwGgmuQ n! upwJG ltlnJ?flWgGmu t umwgw6 L4lilnL-
mwf}wt.lbflQ, WJLL.. 90°-ntl t.flntumu t UjmlfluwG nLI"\1"\nLPJnLGQ t.. t.flntuwG­
gmu LtpuwunG~Gbp~u· tlbfl2flGGbpu t( t.l.bp2Gwjj1G ltlntuwGguwGQ: 

qttuwt.l.nfl ltlntuwGguwG ub2 lilbll.w4wJLtw6 t Gwt.. llfl~bf1bGgpwliJ, 
nflQ Zf12Wf1Wf10bflp t.. tunrllnq:mrll 6wGWL4WflhGbflll t.lflW ljjluwunGp­
GbpjlG hwll.nflllnLU t lilWflpbp UjlilnLlilWf}t.l.br: UwuGwt.lnpwUjbU, J?WGp np 
ZP2WI).WflO~ dwuwGwlj l)flUjl wGiltl!J wLtbtfl bpljwfl 6wGwUjwph t 
wGgGmu , J?WG GbpupGQ, WL4W Gpw UjlilnLlilWf}t.l.bPQ wLtbtwGmu bG, jlulj 
Gtput"J wGrt.lflGo' hwuwUjwlilwutuwG !Wt.flntl Ujwljwumu: 

'lp~bpbGgpWLQ IJUlfl lilb!lw4wJuwG lilbl"\11 ttJGnLu t utJ2wGt.l.wJpG 
(bpljm LI1wGn11 wGpt.l.Gbfl~ up2t..), Up2W11WUQJ?WJpG (bflltnL LI1WGn11. 
~WUf12WljGbpp U~2t..) t.. Up\?~nllWJpG {Ulbi"\WilflttnLU t mwGn11 wGpLl.Gbflp 
up2t..' wLtmnunprLil w2 t.. awtu lJn'1ubpmu): UlilwuGwGLtwJpG llr~tpbG­
gpwl[! pw11Ltwgw6 t ~pwG~g . ~nGw~wG wmwuGwG~4Gbpt"Jg, npnGJ? 
Zlll9WJj1G upwgmuntl upwgt.l.w6 bG 411UwunGpGbpj1G t.. tuwinL~pg, npp 
uwlilGbpp tlflw bfl~f}WjpG upwgmuntl wupwgtlw6 bG UWLilbltJlilGbp[!: 

UzttJwlilWGJ?p u~qpmGJ?Q hblill..JWLG t: SflW~lilnflt"J (wt.l.lilntlnptJLtJ) 
nLI"\Pil QGf'W9l?P ctwuwGw~. bf1p bp~m LI1WGn11 wGtJ4Gbfl~ q.tnpuwG 
ll~UWilflnLf}JnLUQ u~wmbuw~ t, uwmbtpmGbpG jlpbGg wnwGgi?Il zmP21J 
ibG Ll!lfltlmu t.. ~~uwunG~Gbpp wlilwuGwGtJt.I.GbpQ Ujlfllilttmu bG npL4bu 
ur wupn112w~wG u~wt.lnp : UJil llbL4EnLu ~puwunGjlGbp[! L4Ullfltlmu bG 
u~t..GnLJG wpwq.mf}JWUp: 

Cp2WI)Wfl0~ ctwuwGw~ UjlillilUWG ~bGUlf1nGj1G unm I)Wuwt.lnpt.l.w6 
wGpLl.Q (Gbf1ujl) wtlbLP ub6 fl.~UWt1flnLf1JWU t hwGiltJLl!nLU, ewG llf1UpUIJ , 
hblill..WpWfl UWlilbL~UlGbpQ, mGbGwLnLt u~ lJni"\Upg ub6, UjnLU Ltn11UP9 
t.flnJ?r I)~OWilflnLPJnLG , u~umu bG L4lillilt.lbL ppbGg wnwGger zmf12[!. 
wt.lbtwgGbtntl l)f'lU~ wGt.lll L4lilnLlf1Wf}ttbf1Q t.. GnLJG l_wt.flntl L4UJ~wubg­
Gbtnt.l Gbpu~ wG~tltJGQ: bpb lilwGn!l wGptlGbpjlg ubljQ I)WI)Wf'lp UjlilmtlbL, 
Ujmujl L4UllilOWU hw6wtumf}jntGQ lj~p~GWUjWLilljtlp : 

4puwunG~Gbp[! zwpdmOQ ltlntuwGgmo bG lilWGn!l wG~t.I.GbpjlG 
(wtllilnunptJtGbp) ~wu t.lbf'l2UWJj1G t.flntuwGguwG[! (lilpW~lilnpGbp) : 

~wGp np mpW~lilnpGbpQ Gwtuwlilbutlw6 bG q.JnLI"\WtilGlilbuw~wG 
wztuwlilwGeGbp ~wmwpbtm hwuwp, npnGe UjWhWG2nLU bG hwubuw­
LI1Wpwf1 I)WUI)W'1 zwpdmU, WUjW l)flWGg unlil Ull::itl.W~WJttnLU t ttbfl2-
UWjjlG wmwuGwGLtwJpG ltlntuwGgmu: Opnz lilpwljmnpGbpjl t.. wt.l.lilnun­
PllLGbpp Unlil wGhpwdbzmmf}JnLU t wnw2wumu L4lfllilWljwG zwpctmu 
hw'1n(ll)bt Gwt.. wn2t..r wGptlGbppG: fJ.pw hwuwp ltlntuwGgmuGbrr~ lilnL­
ltlt"JG 4t"Jg Lnb'1w4wJLtmu t Gwt.. pwztur! mmltl . nplilbrt~9 ljwpfl.wGwJt"JG 
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t.ftntuwGgnulm.l, zwrdnul[! hw'lnflr).t.lnul t Wn2!J.~ wG~t.I.Ghr~G. nrnG_p 
llflwdwllwGwlj Gw!J. nL'li'\WLnm l:iG: 

'flbm}? t ~llwGwl. nr ~rwr hbm ljgllwG llh2 ~mGqnq hpljm wmwll­
GwG~t.I.Ghp~g zwndmll hwqnr11n'ln ljn~t.lmll t mwGnq, umwgnq~- mwp­
qnq: Swrt.lnq wmwuGwGt.lfl Ln[lwuw~6~ (wLnwllGhp~ J:}l{!l. UlLnnLLnWJ:}tlb­
flll) hwpwpbpmpJnLG[! wmwllGwGtlll Lnpwllw~61lG (wmwllGhpll pLl_~. 
UllllnLlllwpl{bp~) 4nil{nul t tflntuwGgllwG p~l{. nJl[! OzwOwljmll hO ill! 
mw12nLl_: 

. d n z 
I =.-.1.=___!_=....1. 
"' d

1 
n

2 
z

1 
' 

nfllllbq' d1, n1 !J. Z1 -[! hwliWUlWI.llwutuwGwpwp LnwGnq wmwllCtwGt.lfl 
mnwuw~ll6n. UJLnnmLnwpqbp[! lt wmwllGbpfl J:}fll{G t, flulj d2 , n2 lt z2 -~· 
mwnt.lnq~Ctn : 

SpwGull~ullwJfl [!GI'lhwGmn tflnfuwGgtlwG p~Llo· io = ill!<n iq ill, npmbq' 
iil!Lll -G tflnfuwOgntllOI:ipll mnttflll [!OilhwGmp tflnfuwGguwG P~LlG t (ill!<n = 
ill11ill!2 il/13 . . . , ), iq -o· ~ltuwLtnr ljwu 4bOmrmGwljwO ljlntuwOgllwO, ill -o· 
Ltbr2GWJflG tflntuwOguwO: 

Umqn11w4wG hwpgbr 

1. Pwgwmrb_p mpwGuut~u~wJ~ GzwGwljmpJnLG[!: 
2, n·rmG}? l:iG lll[lWGuuflu~WJ!l h!lllGwljwG hwG~nljgCih('l[): 
3. O"pG t ljgnpr).uwG wqmJ91ll1h('liJ: 
4. t>G~~· hwuwp t GwfuwLnl:iuLtw6 tflntuwGgnulGbpll mmtfln: 
5. OnpG t ljWJ11lWGWJ!lG tflnfuwGguwG lll:i[l[), mp!lz ~G~UJ!lull" tfln­

tuwGgmliGbr ~flLnl:ip: 
6. O"pG t ~ttuwLtnp ljlntuwGguwG u llP:J>brbGg!lwtll GzwOwljm­

pJnLCi[!: 
7. t>~G~ t l/lntuwGguwG PllLl!:! l.t llG!Ujhu t npnzl[mu mrwGuli!lullwJil 

[!GilhwGmr tflntuwOguwG Pill!!:!: 

1. 5 Spwqmnpubp/1 L wtfmmfnp/Jf ubp/11JupwgpwJ/1U tfwulJ 

QGpwgpwJflG uwu[! (Glj .1.1) tflntuwql'lbgmpJwG llb2 t llmGmu hb­
GwrwGwJllG llw4hrumpll hbm !J. lll('lWGullllurwJil L4Lnl11WljwG zwpdnu1[! 
t.lbr t w6ntU wqumllnp!llll4wll Ul[lWljLnn[lfl hwU[!G(}wg zwrduwG: 

QGpWQ!?WJilG llwun tlll:inLI.l t wOLtwLtnr. f:}(1pmpwqnp !J. 41luwppf:}m­
nwt.lnn: QGJ:}WQ}?WJ!lU llwu[! pwqljwgw6 t ljllwfu_p~g , ljwfung!lg u zwp­
dWUWJll~pg (zwpdnq uwung), np[! ljwpnq t tf1Gbt wGnLtGbn. J:}[lpmpl:ibp 
ljwll bpljmu[! ll~wunG: 

4llwtu_eG [!Gpwg_pwJ!lG llwull hflu_pG t. npiJ mpwljmnn~ ljwli wl{mn­
llnpntt'l pnLnn llwuhnn llllwgGmll t nnwp, UUlbl'\6nul lib4 hwl{w_pw6m 
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1. 6. S{lw/;mn{lulifl/1 1.. wtfmntfnpf7f @{1/1 flb/;wl/w{ltfwu 
tfb/uwu/Jqtfubflf! 

'l.hltwttwpuwG uttuwGjlqu[! Gwtuwlllhuttwo t lnflWltlllnp~ l! wltllln­
llnp~l~ 2W1100WG nl'l'lnLPJOLG[! thntuhtm !.two L4WhwG2Ltn'l ZWflOUWG 
nl'l'lnLPJWG L4Wht4wGuwG hwowp: 

UltlllnunpjlGblltJ l! wGLtwttnp lllflWltlllnpGbpjl 'lbltwttwpuwG llbtuw­
GjlqllGbp[! GntJGwGowG bG pb Ltwnmgttw6pntt. pb wztuwlllwGpjl uLtq­
pmGpntt (Gl.j. 1.1 5p): 

bpti wGLtwttnp lllpWltlllnpGI:ipjl l! WltlllnunptJtGbpjl 2112W'lWfl(tG 
tJpwl.lwGwgltmu t wn2L!tJ wG~ltGbrtJ 'lhllEl! 2fl2WUWlttJ (wn2L!~ Ltwllp2w­
l.jjl) GltWUlUWOp tttmfmtubtnLt. WL4W pppmpwttnr UlflwLtmn,...~ unm, 'lW 
jlpwLtwGwgttmo t Gpw hhllll!jl l.jwop2wLtmu mb'lWltWJltw6 hwl.llml.j 
2112WJ1Wp(lwJflG llbtuwG~quGbpjl o~GmpJWUp (Glt . 1 .15w): 
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u{f. 1. 15. liJ{l/}nLfJWt/n{l /;. wfit/Wt/n{l lflfJW{ftnn{lfili{l/1 (Wt/lflnt}np/J[fili{l/1) 
rzli[jwif WflUWfi tflijuwfi/Jq tffili{l!J. 

ill) /}{1/}nL{IWt/n{l lfi{IW{flfln{l/J 2flPWfJWfldUJj/Jfi tJ/ijuwu/JqtJ. 1-dWLljWtj/J­
fiWJ/Jfi W{lq/J[w{f, 2. 8. 14-t/Ju/Jnfi/Jfl, 3-t/lnjuwfigmtffili{l/1 tnml/1, 4-
2flPWIJWfldWJ/lfi wqnLJgfi/Jfl, 5-ifliflpfiw;/Jfi t/lnjuwfigtJwfi wtnwtJfiw­
fi/11/fi/J{l, 6- tnwfinrz u{fwifwnw{f, 7- tnWflt/nrz ptfpm{f, 9- quLljwfiw{f, 10-
tnwunrz ptfpm{f, 11-tnw{lt/nrz u{fwifwnwlj, 12-tow{f, 13-u/Jrztfwfi u{fw­
ifwnw{f, p) Wfit/wifnfl tn{IW{ftnn{l/1 rzli[jwifw{ltfwli t1/Jjuwfi/lqt1. 1-I]W{IO­
jW{ffi/J{l, 2 -unfiwgg/Jfl, 3-rzt{fw;/lfi L awqfili{l, 4-IJUIJL w;fiw{fwli dqwfi, 5-
2flPWIJWfldWJ/lfi [ Ow{f, 6-li{l{fWJUWftw{j dqwfi, 7- rzli{fw;/Jfi W{ln{l/1{f, 8-
rza{fWj/Jfi W{ln{l/1{f/J Lfw/Jn, 9-u/J{fmnfl, 1 0-n{li]UWij, 11-rzlilfWJ/Jfi [/Ju/Jn, 
12-rzliftwfi/Jt/ 

lclrpmpwltnp lllflWLtt.nnpGbpp 211 2W'lWflO WJ~G llttuwGflqll[} Ltwrn'l t 
l.jwqllltw6 ttJGbt OWL4WltbGwJI1G wp~titwLtGbr mGbgn'l ! Oil pwquwul.Jw­
Lj_wnwLtwJ/lG zthwGwLtwJjlG w~nljgGbppg Ltwll L4tWGI:it.nwpwjjlG ubtuw­
GpqllGbpflg , nrmGp hwuwnwGgp mb'lW'lflLtntu bG mpwl.jl.llnpp hbmup 
l.Jwtlp2wl.Jmu· w2 L 6wtu Ltn'lobpnu1: bpb wGhrwobzlll t l.jwl.llwpbt 
uwhmG 2fl2W'lWP6, WL4W Wli2WlllnLO bu W2wl.Jn'10JWU l.jwll ('Jwtuwl.Jn'lO­
JWU zlflwGwl.jwjpG w~nLJgGbp[! ' (L4LWUblllWflWJp0 ubtuwujlqll[!) l.lwtu­
ttw6 2fl2W'lWflOP nl'l'lnLPJnLGpg: 41Ilf1nLlt 2112W'lWf10 l.jWUlWflbttJu OW­
L4Wltb0wJtlG wp~btwLtnLt wr~btwLtmll bG GwL 2f12WJ'lWPafl Ltnllllll 
mwGn'l popmtw: UJ'l 'lbL4Enul lllflWl.Jlllnp[} 2f12W'lwr(l t Ltwlllwrmo 
4wGqGw6 Ulb'lmo· Gbf1up pppmpjl zm112l! : rarpmrwttnll mrwLtmnrtJ 
uwhmG 2112W'1Wfl<'ll} 'lbl.Jwttwpmu bu abnpp t6wl.jGbpntt. pul.j l.jlllpntl.Jif 
Gwu mnGw!.tGbpnlt, [!G'l OflnLU ltlllflnLl.j 2112W'lWf1(1 i.lWt.nW(lbtllU L4Wfl­
LnW'lPI1 L4blllp t uwtu WU2WlllbL 2fl2W'lWfl(\WjpG w~nljgGbp[!, WL4W Gnr 
Ltwt.nWilGL plipmLtp Wfl~btwltmli : 

Uuttwttnr mrwLtlllnllr (wttlllnunppLIJ) zwraowu nLilllntpJmGf! ttJn­
lflntumo t;(i !lbl.twG/141! (12, Gl.j.1.15p) W2 l.jwu owtu U!llllllbtntt: 'l.bl.Jw­
GtJLth L4lllOLJJ.nGhfl(! ttJubnmt (11 ) ttJntuwGgL!nul t;(j !lbltWJpG ubtuwGpq­
ujlG' nrJlGwl.JpG: 01111Gwl.tn (10) L4llltntlhtntl ttJubnp (11) hbm zwromlil] 
LjlntuwGgmu t ubl.jl.llnflpG (9). npp Ltrw wlipwg4.wo WllnrtJ4l! (7) l.jwlllw­
rmu t CinCiwGwl.JwjpG zwpctmu ' Pll hbUl Ulb'lwttJntubtnLt b[1l.jwjGwl.jw(i 
a~wGpG (6): Y.bf12tJGu t4t.nmmo t W2W4n'lOJwG unGwggpG (2). putt 'lflW 
2nlfl2l! GwL W2WltnllllJWU 'lbLtwJIJG t6wLtpG (3), nrpg tt ZWf10nLU[! [!U'l­
LWJUWltWG (lqwGntt (4) wGgGmu t (lwtuwl.JnllUJWG 2112W'lWI10WjjlG t6W­
LtflG (3) l! unGwggflG: UJ'lL4PUnL! unGwggbppG (3) l.jnzlll llpwgw6 I\Wfl­
(1Jw4Ghfl[! (1), nrmGg Ltrw hwqgtlw6 t;G nL!lllWUlm wGpL!Gbllf! , unGw­
ggbrll 2nlf12C! L4llltntlbtntl. ttJnttJntumll bG nl'l'lWlllnL wGpl{Gbpp, hbml!w­
pwr GwL UlflWLtmnrp (wttmnllnptJLP) zw11ctllwG nL'l'lnLPJntG[!: 0111..4buqp 
'l.hltwGL!p L4LntnliwG met(! ttJnprwgL!p L L!Wf1011'll! WJG hbzlll L4LnLnp, 
'l.bl.Jw4.wrliwG ubtuwGpqomo oqU1wqn116L!mll bG Owl! hp'lflnnLOb'l.W­
f1Wf1Ghp : 

Umm~n'l.wLtwG hwflgbp 

1. Pwgwmpbj? 'l.bltw4.wllliwG uttuwGpqli/1 GzwGwl.jmpJnLU[): 
2. r·G~L4bU bG tJrwl.jwGwg4.mll wGLtwl{np mrwl.jmnpGbllP (w4.mn­

unppl Gl::ipp) L pppmrwttnr t.npwl.jmnpGbpp 2f12WJ'lWp6bp[!: 
3. PwgWmf1bE wGL!wL!np mpw4mnrp 'l.bltwL!wpowG ul::ituwGpqllp 

l.jwnmgtlw6p[! L wztuwmwGp[! : 
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1. 7. S{1w/jmn[71Jlif1/J 6 wt/mntfnp/Jf IJlif1/J Wf1QliLWftw;/JfJ hwtfw/jWf1Qf! 

SJ1wljumpp ljwu wt.J.mnunptJLP llb4wt.J.wpuwG ctwuwGw4 utgtGw­
t.J.wJ1(! , 4wtut.J.w6 6wGwUjWJ1hWjpG UjWJWUWGGbppg l.t 2fl2WUJWlilp hwG­
qwllWGQGb(lpg, uzmwUJbu lflntumu t flpwGg zwnctuwG wpwqnL~JntG(!, 
(!GflhnLUJ upG~l.t hwG4wp6w4p 6wq.n11. ppwt.J.p6w4nLli 4mpnt4 wpq.b­
LW4mliu: Pwgp flW wGhpwcttzm t LrGmu Gwl.t lltQbGwG wpq.tLw4t.J.w6 
t.J.p6w4mu UJwhtL t.J.wJrt2QP 4wu Lltrtwr t.J.pw : UJuUJpunLt wpq.tLw4wJtJG 
hwliw4wpq.[! Gwtuwmbut.J.wo t lltQbGwJp wpwq.m~JmGG r2tgGbLm, 
fl(lwG l.jwGq.GtgGbLm l.t wGzwpct t.l.tJ6wl.jmu bpl.jwrwml.t UJWhbtm hwliwp: 
Upq.btwl.jwJpG hwuwl.jwpq.u ttJGmli t' wztuwmwGQwJpG, npu Gwtuwmbu­
Ltwo t tlbQbGwjp zwpctuwG wpwq.m~JnLUIJ l.jwpq.wt.J.npbLnt l.t GpwG 
uwhnLG, wGhpwctbzmm~JwG flbUJQnLU Gwl.t 4mpml.j, wpq.bLw4bLm hw­
uwp, l.jwJwGuwG' ~bQm~JmGGtpp t.J.pw utQtGwG l.jwGq.Gwo t.J.p6w4mll 
UJWhbLm hwuwp , L. LflWgmgpf ~npwl.j~.nnrp ljmpml.j 2f12WflwpoG WUJW­
hnt.J.bLm hwuwp: UpqhLw4wJpG hwliwl.jwpqu PW!ll.jwgwo t wpq.hLw4w-
JpG lipg l.t hwlln[lflw4pg: 

w 
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J! 
uft.1. 16. U(1QtLwftw;/1{i hwtfw/;wf1qbf1. 
W} h/lf)(1Wt/L/IItW/;WfJ. 1- QL/l1Wt/n(1 
Wf1QtLw/;w;/lfJ QfWU, 2-funqntfw­
ftwzwf1, 3-wfJjltjfJt(1/l Wf1QtLwftw;jlfJ 
QfWUUbf1, 4-W(1QtLW/;tfwfJ ntnfJwq, 
5- 6qmfJ funqntjw/;/1 tfjlwgmp;mfJ, 
6-QL/l1Wtjn(1 W(1QtLW/;w;jlfJ QfWU/1 
/1(1wfJ, 7- 6/;mfJ funqntjwl;ubf1, 8-

3 Wf1Qbfwftw;/lfi hbqmft/1 pwp, 9- ftn6-
qwftubf1, 10-Wf1Qbfwftw;jlfJ ptfpmft, p) 

9 Ll!fJLtiwm/1/;. 1-l;ntlutf1bunf1, 2 -6uzw­
··· 

10 
twt/J, 3-ubqtfwa of)/1 pw[nlilibf1, 4 -
Wf1QbLwfttiwfJ fug/lltfJt(1, 5-tfjlwg­
tfwfJ QL/u/1/;. Of)/1 On(1W/;nt/, 6- 6/;nt {j 

funqnt/wl;, 7-UJ(1QtLw/;w;jlfJ Onf1W/; 
(rzb!;wtjw(1tfwfJ Onf1w/;), 8-nmfJw/; 

Upq.hLw4wJtJG uttuwGpqu(! Gwtuwmbut.J.wo t lilflW4mnpp Lt wt.J.mn­
unPPLP zwpctuwGG wphbumwl.jwG n,pUWfl[lnL~JnLU Ulllb'l.Ohlm hwuwp: 
u11 wt.J.hLWUJbu mwpwot.J.wo tG zLtJwGw4wJpG wpq.htw4GhJ11J , npnGg 
q.npon 11m~JwG u4qpmGQJJ hpuGt.J.wo t wGzwrct l.& Ujmmt.J.nll llblllwLGbpp 
up2h wnw2wgn11. zlfluwli mctp oqmwq.npouwG Ltrw: QGfl npmu flblllwL­
Gbrpg uhl.jp. Q.Ltuwt.J.npWUjbU wG zwpctp t.J.pw wupwgt.J.mu t uho zLtJuwG 
q.npowl.jpg mGhgn11 UJnt~pg UJWmpwumt.J.wo ztrm: 

Upq.htwl.jwjpG ubtuwGpqu(! ttJGmu t ~upm4WJpG, ctWUJWLlhGwjpG h 
uuwt.J.wnw4wJpG: 

· UpqbtwltwJpG hwuwltwpqp hwllnf111W41J GwJuwmhut.J.wo t wpq.hLw-
l.jwJpG uhtuwGpqlip wztuwmwGQ[! llbljwt.J.wflbtm hwliwfl h [!Ulil q.np6n­
'l.nL~jWG uljqpmGQp ttJGmu t uttuwGpl.jwl.jwG, UJGhuwmplj h hPflflWt.l.LtJ­
ljw4wG' ohnQp 4wu nmQp zwflctwhwllnflflnLUnt.J.: 

u4 .1.16 -mu phpt.J.wo t:;G hpflflWt.l.Lr4w4wG 1.t UJGI.tuwmplj wpq.htw-
4wJpG hwuwl.jwpq.hflp utuhuwGtru: 

UttuwGpl.jwl.jwG hW'l."flflW4P n,bUjQnLU Wf1qbLW4WJpU ubtuwGpqut'l 
wztuwlllwGQG pf1wl.jwGwgt.J.mu t L6w4wJpG hwuwl.jwpq.p oq.Gm~Jwtlp, 
hpflf1WLlLP4wljwGp flbUjQntll' W[1Q.bLW4WJpG hb'l.m4nt.J., tJUI.j UjGl.ttlwmpljt'l 
flbUjQntll ' OflnLt: 

Ummq.nf1w4wG hwflgbp 

1. PwgwmpbQ WflQ.bLw4wJpG hwuw4wpq.p GzwGw4m~JmGo l.t 
q.np6n'l.nt~Jwli u4qpmGQn: 

2. n· ru t'wpq.blw4wJpG ubtuwGpqup flbpo : 
3. uljwflwq.phQ wpq.bl wl.jwjpG hwlln[lf1UJ4P mbuwl.jGbp[! l.t 

GzwGwl.jm~JmGu: 
4. ul.jwflp t.J.pw gnljg mt.J.bQ wpq.blwl.jwjpG hwuwl.jWflQ.bflp 

hwGq.nl]gGbflQ: 

1.8. 8[1W/jtnn{11Jli{1/J 6 Wt/tnntfnpfJLIJb[1/J wzfuwtnwiJpWj/JIJ 
(OdWIJfJW/j} 6 f(IWgntg/Ji UW(IJ!Wt/n[7nllJIJb(l 

Spwl.jmnflp wztuwmwGQWjpG UWpQwt.J.npmuGbp[! Gwtuwmbut.J.wo 
bG Q.JnLflwmGmbuwl.jwG ubQbGwGbflQ flpwGg hbm upwgGblm (ljwtubLm 
ljwu ljgblm), wztuwmwGQWJpG opq.wGGbptJG hwuoG~wg l.t UJLnLnwljwG 
zw11ctmu hwflnfll}blm l.& hpf1f1Wt.l.LtJ4wi.JwG hnuQ umb116blm hwuw11: 

'TlmmwljwG zwrctuwG lflntuwGguwG hwliwfl oq.mwq.nf16mu bG hqn­
flnL~JWG WU2WlilliWG LtJubn[! (1Ul) h zwpctwhwlln[lfl LtJnl.jwupLlf!, hwli­
[!G~wg 2w 11ctuwG hwuwr· l.jguwG l.t ljwtunt.J.r uwpQtru. ru4 htJilrwLl.Lr­
l.jwl.jwG hb'l.m4r hnuQI} ppwl.jwGwgt.J.mu t hpf1pnhwliwl.jwpq.nt.J. (Glj.1.17): 
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~ir.a£~llh r., . · - - ~~ "' -. v 

p q q 
bft. 1.11. S{IW/ttn{l/1 W2/uWtnwupWJ/1U UWfiPWt/n{lnLUUbflf!. 
w) h/11Jf1Wt/L/Illw{jwu hwtlw{jwflq, p) ;w{ldwhwqnflfJ t/ln{jwuftt/ubfl, q) 
hqnf1nLPJWU wupwtntlwu Lftubnubf1 (1UL), IJ) {jgtlwu uwf1pbf1. 1, 6-
{jwfunt/ft tlbfuwuftqtlubfl, 2, 5-mdwJ/Iu hf71Jf1nq[wuubf1, 3-JnLfl/1 t111/1l. 4-
JnL'l/1 pw2fu/11. 7-ftwfunt//1 QJmrzwtnutntuw{jwu tlbptfiw, 8-{jnlJWJ/Iu 
t/ln{jwu/11/. 9-httn/41 t/ln{jwuf7t/, 10-{jnflWJ/Iu ~UL, 11-hbtnL/1 ~UL 

Utt.mnllnptJttJ wztuwmWGEUJjpG UWj1_pwijnj1mllGbj1G b(j _pwpzwljllwG 
hwj1llWj1WG_p[!, ljWj1WL4P~[!. pwlfl_p[!, pwllpW-.PWfl2W4WJp(j hwj1llWj1WG_p(ibp[!: 

Sjlwljlllnjlp l.t wijulnllnptJLP octwGI).wlj uwpj;!wijnjlmllubfl[! uwtuw­
mbutlw6 b(i ll.wpnpf1.11 wztuwlllWUJ;!WJpG l4WJilwuub(l[! pw(lhtwllbtnL l.t 
ll.b4wll.wnllwG hwnllw(lwijbmmpJmCi umbf1.6btm hwllwp: OdwG!lw4 
UW(l.PWtln£1mll(ib(lp llb2 OlllCinLil b(i tugplj[!, ll.b4wtlW£1llWU l.t huljtlw(j 
onqwGGbfl[!, fugpljmo tll14rn4ttlllw ullll:if1.6nll. hwnllwpwG_pGbfl[!, Wll.tlm-
411. gGgnul(ib(lp tlw4wru~wlj[! l12bgGn11. UW(lEhll[! l.t WJLU: 

Ulllmqn11.w~w(j hwpgbp 

1. PG!t( hwllw(l b(i uwtuwmbutlw6 mwpw4mnptJ !J. wtt.mnllnptJLtJ 
wztuwmwGJ;!WJpG uwp_pwijnrmLilGI::i£1[!: 

2. faijwpljbj;! Ulpwljmnpp hpi1Gw4w(i wzfuwlllWU.PWJPU UWflj;!Wijn­
pnulGhfl[!: 

. 3. nrnoup bG wttmnunptJLP wztuwmwG_pwJtJCi uwppwll.nrnulGbpo: 
4. OpnoCiE b(i wtt.mnonptJtll odwCi!lw4 uwppwtlnpnulGbfl[!: 

1. 9. Sf1W/;U1nf1Ubf1/J ~ wljumunp/J[ ubf1/J fL b/;U7Wf1UWf1pWljnf1m uubf1E 

Ull.mn llnpJlt Gbpp l.t mpwljmnpGbpp tL b~mwpuwppwll.npnLOCibp[! Gw-
tuwmbuijw6 bu zwpcttJ!Il qnp6wpljtlwG (tlbljGwplftJ!nlO. ijwnbLw)'uwn­
Gmp@ pnuljllwG, OwjuwjtJG !J. LnLUWJPU wql).wuzwuGbpp, zwr<ttlw(i 
nLil.nL, tu911411 tmuwtlnrllwG t... hu4111-gmgJ11 uwpgbpp uGilw(i hwllwp: 
SpwljmnrGbflll !J. wijmmlnpJltGbpp tLb4mwnuwp.ewtt.npnLI1Gbp[! pw<twG­
ijmll bu hbLnl.tJWL )'utlpbptJ. 
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w) tLI:illlpwljwG tGbpqpwJp WI1.PJnLPCil:ip' ljmmw4!WJI1G tlwpmljng l.t 
qbGbpwmnp, . 

p) tLbUlpwtGb(lqpwJil UL4Wiltl!Cib(l ob~GW!14tl!. 2Whbp, LWL4lllbp-
Gbp. OwJGWJtlG t.,. LnLUWJJlG (2(12Wf1.W(10tl) wql).wCizwuGb(l, pwllhwpr !.,. 

lllUJ.PW9nL91l!t"l ttb4lllflW2WPdtl!Gbp !J. t(lwgmgt"l! uwppbfl , 
q) tt.wnng_ptJ hwllwl.fwrq (ljwppJmrwmn(lwJpG zwpdtJO. tlwqGbmn, 

ttwnngJ?tl ljwj6Wn, ~GI).hWlllt"l!-PW2tuP!. 
1).) huljtJj_-QnLg!'l! uwp_pbp' wllutbpllbLnp, 2bf1tlW!Wlfl, Wqi).WU2WGGbp, 
t) odwGI).w~ uwp_ebn' wutwhnlltt!Gbp, wG2UJllltl!Gbp u WJtCi: 
Pntnl1 futlpbpG pf1WI1 hbm ljwuttlw6 bG 11pwhnuwG_ewtWI1WJI1G 

ttbljlllpWljw(i gwGgntl, n(lj111b2 LWflnLilQ ljwqllmtl t 12 ijntm: 
PbrbGp mrwljmn(ltJ ttb4mpwuwp_ewtt.npmlllibpfl utul:illwli (Glj.1.18): 
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lA;.1.18. SfiW{jtnn{l/1 t[b{jtn(IWUWf1PWt/nf1nLtlfibf1f!. 
w) t1t{jtn(lw{jwu hnuwfip/1 uu;wn/1lfibf1, p) qwnmgp/1 uw(lpbfl, q) hnuwup/1 
wrzpjnL(IU/;[1. 1-pwhb(l, 2-hWUW(IWU/12/1 JflWWt/n{ltlWfi [WUjlllG(I, 3-W{Iqb­
[W{jtlwu WQfJWUlWfi/1 JWUjtnb(l, 4-qwpW(I/ItnWjftU fWUjtnO(IU/;(1, 5-t/Wfi/]Wq, 
6-dWJUWJ/IU WQIJWU2Wfi, 7- tnt/ftfub(l, 8-pwtlhW(I, 9-0f]Wtnwpwgmg/ll 
(qn{ltJWfl/ttlwu dwtlwuw{j), 10-tlb{jfiw(l{j/ll. 11-huqftl uw(lpbfl, 12-wu;whn­
t/ftlfibfl, 13-[nLUWrlt/lnt/1, 14- {jWjGWO, 1~ pWfldf!_ fW{IUWU tlwqfibtnn, 16-
nbjb-{jW(IQWt/fl{l/lf, 17- ql;u/;(IWtnfl{l, 18- 'tJWUUW -ft WUpWtnftl, 19-{jnLtnW-

ftfWJ/IU UW(Itn{jng 

UmnLqnf1.w~w(i hwpgbp 

1. Pu1p· hwllwp tG Gwtuwmbuijw6 mpw4mnptJ !J. wtt.mmlnprtr tt b~-
mpwuwllewtlnrmLI10bp[!: 

2. PlinLpwqpbp ttb~mpwuwp_pwijnpmllubpp tullpwtlnpowG tmpJmO[!: 
3. Opn"O.e bO tLb4mflwljwli hnuwu_pp wrwJmpGhp[!: 
4. fclttwr~l:i.P llli1W4lllnpp ttb4UlpwljwG UUJWilll!ObptJ wutt.wGmllGbp[!: 
5. 0(ln·GE bG mpw4mnpp qnp6wflljl1wli zwrdll!P ttwnng.efl uwp_pbp[!. 
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1. 10. Spw/jmnpulip/1 il Wt/lnntfnpftf ulip/1 ljgtfwu 11/WjVWUf!, 
lnOIJWll/lnnLJlnf!, wutfwtfnp ln{lW/jlnnpulip/1 /jgtfwu 
hwmljwuf72ulipf7 pwpopwgtfwu li!Jwuw/julipf! il ti/lpngulipf! 

nfll.ljl:iuq~ zwnet~!~ ~n11.u~g mwGn'l. wG~LtGI:iJl~ (WUUl'l.WGtt~) ttnw 
wnw~wgn'l. znzwlfln'l. nut[! 41:inwott~ zwnetn11 met~. wGhwnetl:izm t . 
OJll.ljbuq~ [!G~wgpwj~(i UWU~ L. hl:iGuwG u~~wttwJJ1~ u~~L. Wl.ljwhn4tt~ 
nnnzw~~ ~gmu : UGpwttwnwn ~guwG ~bl.lJJ?mu ml:i11.~ t mGI:iGmu wG~tt­
Gbn~ UlG'l.Wl.ljUlmJUl, J?WJlZWJ~G met~ 0! lfl~tt o~mw~nn6mu L. WJLG : 

UGLt~ ~guwG hwm~wG~zGI:iniJ ~Gwhwmmu bG LjguwG ~nnowljgn4, 
OJliJ nnnzttmu t LllnnMw~w(i b'l.wGwljntt: Qum LjguwG l.lJWJuwG~ wnwttl:i­
LW~nLJG 2WJ1etn'l. met[! nnnzttmu t hbUlL.JWL WJlUlWhWJUlnL~JWUp . 

P~9=J..l/..G ~L, (1.4) 
nnml:i'l.' J..l -G LjguwG ~nnow~~gG t . G -u· mnwljmnn~ 6wGnm~1wG met[! , 
/.. -G ~nnow~~g t. OJl[! gnljg t UlWL~U . ~b OWUJlnl~JWU met~ nn uwuG t 
[!G~Gmu mnwljmnn~ mwGn11. wG~4GI:in~ 4nw: 

Ywtuttw6 [!G~wgpwj~G uwu~ Ul~l.lj~g (wGttwttnJl , ~Jl~nLJ1w4nn) . 
wG~LtGbJl~ ml:iuw~~g (nbm~Gjw , ubmw'l.wljwG), u~~wttWJJl~ tt~ow~~g L. 
WJL ~nnonGGI:in~g J..l -G Ljwnn'l. t mGI:iGwl mwnpbf1 wnetl:ipGbn: UG4wttnn 
UlJlWljmnrGbr~ hwuwr WJG Lllnpn t ub~~g. ~r~mrwttnnGbJl~ umn ' 
4wtuttw6 u~~wttwJJ1~ tt~ow~~g. 'lJlW wnetl:ip[! Ljwnn'l. t hwu(il:iL ublj~ : 

12wG~ nn UlJ1W~mnrGI:iJ1[! ~Jnl'l.WUlGml:iuwljwG ubpbGwGbr~ hbm 
W~Jlb~wmwttnrttw6 wztuwmnuJ bG UlWJlpbfl hn'l.WJ~(j l.ljWJUWGGI:iflnLU 
(Ltwnw6, gwGp~ Gwtuwl.ljwmrwumw6 ~wzm, tunqwG L. wnG), Wl.lJW 
wGhnwetbzmm~JmG t wnw~wGmu pwfll:iLwttl:iL ~nwGg ~gnLUIJ hl:iGuwG 
U~~wttWJJl~ hbm: ~wljwnw~ ~l:il.ljpmu, !UWJWO wGttwJ~G [!G~wgp~ ub6 
wnwttl:iLnL~JWG[! , Ulb'l.~ t m(ibGmu Ulb'l.Wl.ljUlnLJUl (u~G~L. 15%): Sb'l.W­
l.ljUlnLJUlG wnwttbL ub6 t LllwtJ1mlj L. tunGwtt hn11.brmu wztuwmbl~u : 
UGhrwetbzm t GzbL nn mwGn11 wGflttGbn~ mb'l.Wl.lJUlnLJUliJ 4wtuttw6 t n! 
U~WJG hn'l.WJ~G l.ljWJuwGGbf1~9 m wGttwJ~G [!G~wgp~ pwnzw-~gmuwj~G 
hwmljwG~zGI:in~g. wnL. mnwljmnr~ pwrzwJ~G pbnGttwom~JmG~g: 
nrpwG ub6 t pbnGttwom~JOLU[!, WjGpwG WJL hwttwuwn L.ljWJUWGGI:inmu 
ul:i6 t mw_Gn'l. wG~LtGI:ir~ ml:i'l.Wl.lJUlnLJmiJ: nrl.ljbuq~ mb'l.Wl.ljlflmJmiJ 
lJ1npnwgtt~ WJ'll.lJ~untt PWf1bLw4Ltl:iG mrwljmnn~ mGmbuwljw(i gmgw­
G~zGbfl[! , o~mw~nn6mu bG qwGwqw(i u~~ngGI:in L. UWf1pl:ir : 

UJ'll.lJ~U~ U~~ngwnmuGbr l:iG ' LfiJlWLjmnn~ J?WJlZWJ~(j pl:inGttw6m­
~jwG lJ1npnwgmu[! (10-15%), LWJG L.ljfln:Jl~L~ wGLtw~n'l.bJl~ o~mw~nn-
6mu[!, wGttw~n'l.br~ 6GzuwG 4lmflntumu1J, mwGn11 wG~LtGI:in~ ttnw 
tu~wG~~Gbn~ 4~nwnmu1J , mnwljmnn~ LjguwG qwG~ttwo~ (LjguwG owG­
JlnL~JwG met~) wLtbLwgmu[! L. WJLU : 
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4guwG qwG~Ltw6~ wLtl:iLwguwG Gl.ljwmwLtntt mwGn11 wGtt~ tug~~~ 
owttwL~ 3/4 ~wtJ1n4 11rw ol:i~ 2mnl:iG LgGmu Ltwu wG~4Gbr~ ttrw ~m2~9 
UJWmflwumttwo uljwttwnw~Gbn wunwgGmu: 

Pwg~ Ltl:ifl[! ~Ltwr~Ltw6GbJ1~9 o~mw~nn6mu l:iG GwL. mwGn11 wG~4-
GbJ1~ pbnGwttnn~~ UWJlJ?, nn~ U~2ngntt ~wtuntt~ ~Jnl'l.WLilGml:iuw~w(j 
tlbpl:iGwJ~ 6wGrm~JwG met~ u~ uwuG [!G~Gmu t mwGn11. wG~LtGI:ir~ ttrw: 

Umm~n'l.wlJwG hwrgbr 

1. Pwgwmnl:ip pwttwnwn L. wGpwttwnwn Ljgmu hwu~wgmpJmu­
li l:ifl~ Mwumn: 

2. rG!l.ljl:iQu t nnnzttmu mnwl.jmnn~ mwGn11 ul:ituwG~qu~ (mwGn'l. 
wG~ttGbfl , ~Jl~nLJl) l.jgowG met[! u~~wttWJJl~ hl:im: 

3. nnnQGp b(i ~guwG pwJ1I:iLw4uwG l:i'l.w£iwljGbf1[! : 

1. 11. Spwljmnp/1 tfflw WQ!Jf11J mdliflf!, J?Wf12WJ/1U 6 hqn{lmp;wu 
f!Wf wuuf!, mlifuuftljw-mfimtuwljwu gmgwuf72ulipf! 

Spwljmnpft tfpw WQfJnrz mdliflf!, pWf12WJflU 6 hqn(lmp;wu f!WfWfi­
Uf!: UztuwmwGp~ etwuwGwlj mrwljmnn~ ttnw wqf)mu bG zwretn'l. met[! 
(P2w ~<t) L. rWUW'lflnL~JWG metl:irr::! ' wztuwmwGpwj~G ubpbGWJ~ J?WI12WJ~(j 
f1~0Wflf1nL~JnL£i[! (R~). LilflW~Ulnp~ ~Lnf1UWU f1~UWf1f1nL~jntG[! (PJ). 
4bflbLJ?~ f1~UWflf1nL~JnLG[! (P a). Ofl~ rttJUWflflnL~JnLG[! (Po,J L. tlGI:ing~WJ~ 
met[! (Pj): YWjnLGwg4w6 zwretuw(i hwuwr (hwumwmm(i Wf1W~nL~JWUp 
zwretttbLtlU) Pi=O: 12wG~ nr ~JnL'l.WLilGmbuw~w(i wztuwmwGpGbr ~w­
mwrbL~U mpwljmnp~ wrw~m~JnLG[! lflnpp t , Wl.lJW [!GflmGmu l:iGp 
P0 'l=0: ~wz tt~ wnGI:iLntt 4l:if1[! Gzttw6[! Ulf1WljmnJ1~ pWf12WJ~(j PWLW£iU[! 
Gbn4wJwgttmu t hbmL.JWL mbupntt. 

Po'l=R~+P, ±Pa ljL, (1.5) 
nnml:i'l. «+» GzwGn o~mw~nnottmtl t Ltl:irbLJ? hw'l~whwnbL~u. ~ulj «-» 
GzwG[f ttwJJ1t~p~ 4f1W zwretttbL~U : 

b~b mpw~mnp~ pwrzwJ~G met[! P11 , npG wnw2wGmtl t Gpw OWil­
uwG'l~ ttrw. [!GflmGI:iGp wztuwll1wGpwJtJG ul:ipl:iGwJ~ J?Wf1ZWJ~G rt~uw­
'lflnL~JWG[! (Ru) hwttwuwr (P11 "" Ru), wl.ljw Gwtunr'l wnmwhwJtilnLPJnL-
G~g Ljwrn'l. bGp ~flbL. _ 

1
.
6 P11-Pzw~.t-(P1±Pa ) ~u, ( ) 

nnG ~pbGflg (il:ip~wjwgGmu t mrwljmnp~ J?Wf12WJ~(j PWLWUU~ UJW[lqbg­
ttwo mbupn: srw~mnr~ hqnrm~JwG pwLwGun mG~ hbmL.JWL mbup[!. 

· Nw =Nu +N<u,+ Nv+N/±Na+N& y"4..m, (1 .7) 
npml:i'l.' N 11 -G ' hqnf1nL~JW£i ubtuwu~l!wl.jw(i Ljnrmum(i t mpwuuu~upw­
Jmu, ~4.m , N'luL - [! · hqnrm~JWU wG~wmuwu LtJul:inntt wztuwmwGpwJfl~ 
ubpbGwj~ pwGn'l or~wGfl LllntuwGg4n'l hqnpnt~JOLU[!, 4'-lm , NE -G 
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J;lWf'lZWJ~G hqnpmpjnLU[! , lj4.m, Nr ·[f fl~UWI'H1nLJ1JWU hW'l.J}WhW[lUWU 
tJ.pw 6wtuutl.n'l. hqnpmpJnLG[!, 4<-l.m, No. -u· tJ.brhLE~ hwrwwhwpuwG Llrw 
6wtuutJ.n'l. hqnpnq}jnLU[!, 4<-l.m , N15 -G· mpwl(mnp~ IIlWGnll. uwu~ mb'l.W­
l.lllilnLJLil~ UjWm6wnn4. hqnpnLpJWG l(npmum!J, 4<-l.m: 

QjnL'l.WlllGLilbuw4wG ubpbGwJr flWf12WJtlG fltlllWflflnLPJWU (Ru) hw­
pwj:!bpnLJ)JnLU[! mpwl(mnn~ pwpzWJ~G nuj~(j ljn~LI.mli t pWfl2WJ!lG mar 

R 
oq.mwqn11MwG q.np6wljllg 1.. npnzlj_nul t 17J> ~ -" {!wGw6Ltn4.. ~ulj mpwlj-

. ~. 

ump]l QWI12WJ~G (tiwpliWGI)WJ!lG) hqnpnLpJWU OQLilWQnflOUWG qnf16W­
N 

lj~g[!· 17N =-.!! hwpw{!hflnLPJWU{!: llfl!~WG Tlu lt 'lN wpabj;>Gbp[! ub6 bG, 
NUl 

WJUJ>WU LnfiWI.jliln[l~ wztuwmwGj;>G W(lfljnLGwtJ.bm t. un4.npwpwfl TJv<1, 
TJN<1: 

Spw~mnptl wztuwmwGJ>tl q.GwhwmuwG ljwrl..np gmgwurz t Gpw 
zwpauwG w2tuwmwGJ>WJ~G wpwqmpJmG[! 0/w). nrl:! nrnzLtmu t mwGn11 
wG4.~ Lib4 ~lflmJm~ dwliwGw4 wGgw6 tiwGwUjwph~g · hwz4.~ wnGbtm{ 
Gwl.. lilb!1W~lilnLJm[l: 

vw = 0,377 J;1n G (1-£) 4u1<t, (1 .8) 
iUIJl 100 

npmhrl,' rq -u mwun11 wGtJ.~ Q.Lnrliwu zwnwtJ.r'l.u t , u, nG -u· 6Gljwalt 
t~ubntJ wGtJ.wuw4wG ll.llllnLLilWf}lj_hp(! , ~m/pnUj, i.np - u· li\[lWGuutJu~wJtJ 
ijlntuwGguwG p~tto . 8 -G' mb11w~mnLJlllll qnr6w4!1go, %: 

S{lw/ttnn{lfttnbfuliftqwmlimlwwqwli gmgwlift2libf1[!-' SpwljmnpGbpll 
h~uGw4wG mhtuG~4wmGmbuwljwG gmgwG~zGbpG l::iu Wf1LnW'll1ni'J.W4w­
GmpJmGu L. tuGwJnll.wl!wGnLpJmG[!: UtJ>bGuH.npwljmnpwJ!lG wq.phqwmr 
(USU) Wf'II1WI)f'ni'J.wljwGmpjnLU[! pumpwq.ptJ.mu t urw4.nr awuwGwljmu 
ljwmwpw6 wztuwmWGJ>!16wtJ.wtn4. (I'}WZLnWJhG WQ.[lbqwmGbptJ hwuwp' 

hw ), rulJ tuGwJnl1wlJwGntpJnLG[!' ljwmwpw6 wztuwlnwGptJ )lGJ;~Gwpdb-
d 

J;ln4.. Ofl[! QQ.WL~nJlbG 4wtu4.w6 t tGI:ipq.bmtll(wljwG lil12n911 lj_wnbttJJ>WJ)lu 
tuGwJnl1wlJwGnLJ1JnLG!lg: 4.hfl211Gu quwhwmlj_mu t u)lwtJ.nfl wztuwmwG!ltJ 
'lllliwg ljwmwpqni'J. L[wnbtwGJmp)l 6wtuun4. (oprGw4. ljq./hw): 

Spwljmnrr h)luGwljwG J;lWJl2WJilG La L[wnbthJ>w-tuGwJnflwljwGm­
PJWG gmgwGilzGhpG bG. J>WflZWJ )lG ljwu tiwpuwG'lWJllG md[! (P 2 , ljlJ) , 
zwpdliwG wpwqnLpjmG[! (Vw. lju/a), {lWPZWJ~G ljwu t'.iwpuwGflWJ)lG 
hqnpnLpJnLU[! (N11 , lj4.m), tj_wnbtWGJnLPll awliwj)lG 6wtuu[! (G4, ljq./ct) La 

lj_wnbtWGJmp~ mbuwljwpwp J>WflZWJhG 6wtuu[! (g11 , _ q_ ): S[lwljmn-
lj"lm .d 

liP J;lWflZWJllG hqnpmpJnLU[! 6wtuul{nul t wztuwtnwGell ctwuwGwlj 
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q.JnLI'J.Wl!lULilhUWI.jWG ubj;>bUWJtJ 2W[lcMWG hwuwp lt npnzlj_mu t 
owpuwGI)~ tJ.pw (lilf1WltLnnl1ll L. Q.JnL'l.WlllGmbuw4wG libj;~bGwJ!l llt'lwg­
uwG ljbmmli): ewr2WJ~G hqnpnLpjnLU[!. 

PV 
N =~ lt4.m : 

u 3,6 . (1.9) 

4.wnbtwGJmp~ l!lt:iuwljw!lWil EWfl2WJllG 6wtuu[!· 
_l03G~ _<l_. 

gu - N lo"lm . 
v 't 

(1.10) 

Srw4mnpGbflll hblll Q.JnLf1WlilUUlhuwljwG libpbGwjtJ nwgt'lnGwt 
wq.pbqwmwtJ.nruwu, wztuwmwJ>wliw411 L. Ltwnt:itWGJmpll 6wtuut'l npnz­
llwG tuG'lrhtm6UwG ctwuwGw~ wGhpwdbzm t trGmli OQ.U1lJ.bLLnflW4Lnn­
r~ J>WflZWJllG pGmpwqp~g: I2Wf12WJjlG pGnLpwq)l!l[! ljwtu4.w6 t ll1[1Wlj­
U1nl1ll £lWfl2WJ)lG pbnGlj_w6mpJnLGttg. ln!lUJGuuttuttwJ~ llllwg4.w6 ijln­
tuwGgmllllg La 'lW2lllll wqpn~nGt'Jg : !!Wf12WJ!lG pumpwqt'Jru t'Jflblijlg Gbr-
4WJWgGmu t mpwljmnpll wztuwlflWUQWJllG W[lWQ.nLpjwG (V w). mwGn11 
wGI14,GI:ifl~ lilOI'J.W~lilnLJlilll q.nr6wljgtJ (8), QWflZWJ)lf.r hqnpmpjwG (NJ?), 
tJ.wnl:iLWUJmPil dWUWJllG (G4) La mbuw4Wf1W[l J>WflZWJllG (911 ) 6wtuubpll 
4wtutJ.w6mpJnLU[! J;lW[l2WJllG mattg (Gl(. 1.19): 

N' '• 
. " 
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Unw2tJG nh<tpuGbpp hwuwp pGmf:)wq.pp~ ub6mf:)JmGGbp[! npnz4.mu 
b(i [!UIIl hWUWUjWIIlWUtuwG ljnpbpp uljqpGwljwG wpctbpGbpp: bplj[lOfl'l 
nbctplip hwliwp' pwpzWJpG npctp GnupGwt (wG4_wGwljwG) wpctbppG (PE~) 
hwtlwUJWIIlwutuwGn'l 1114.JwtGhpn4_, pulj hJ1pnJ1'l nbctpup hwliwfl · pwp­
ZWJpG mctp wnw4_btwq.nLJG (PEmax) wpctbppG hwuWUJWIIlWutuwGn'l gm­
gwGpzGbflml: 0' 0" hwm4.w6[! pGmpwq.J1nLU t pbnG4_w6nLI:)JWU ljwJ1tiw-
111u w4.btwguwG 'lGUJpmu wnwGg gw6r tJ'lntuwGguwG wGgGbtm 111J1Wlj-
111nflp wztuwiilbtm hGwJ1w4.nJ1nLPJnLG[!: UGhpwctbziil t Gzbt. nfl 111J1wlj-
111npp wztuw111wGpp wubGwtuGwjn'lwlJwG nbctpli[! hwliWUjWIIlWUtuw­
Gnul t wnw4.htwqmJG pwpzwJpG hqnpmpJWG[!, n11r hwuwp 4_wnl:itw­
Gjmpp 111buwljwpwp 6wtuuu G4_wqwqmJGG t: 

U111mqn'lw4wG hwpgbp 

1. Opn~ lip bG 111pwlj111npp l{pw wqqn11 hpliGwljwG mctbp[! : 
2. Spwlj111npp pwpzwJpG pwtwGu[! Gbpl.jwjwgpbp UjWJ1qhg4_w6 

111bupn4.: 
3. ,.... ~ G~ t Gbpl.jwjwgGmli ppbGpg 111flWI.jl11nJ1p hqnJ1nLf:)JWG pwtwGu[! : 
4 . ,_.G~Ujbou t npnzl{mu 111pwl.j111npp wztuwiilwGpwjpG wpwq.m­

PJnLG[! : 
5. OpnoGp bG 111[1WI.j111npp hpuGwl.jwG 111btuGpljw111GU1buwljwG gm­

gwGpzuhfl[! u pG~UJbou bG 'lflWGp nJ1nzl{mli: 
6. Pwgw111pbp 111[1Wljl11npp pwpzwjpG pGmf:)WqJ1p tmpjnL.G[! : 
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PUcWL 2: q.30t'1US"LSbUU~.jUL Ubl2b"LU"Lbf' 

Pmuwpmcrwl.jwG u WJt uphppGbpp WJ1111W'lflnLPJWG ctwuwGwlj l.jw-
111wJ14.mli bG pwqliwpr4. q.Jm'l.wiilGIIlbuwl.jwG wztuw111wG_eGbr (hn 11p 
ozwl.jmpJmG, gwGp , tuGwup , pbppwhw4.w.e u WJtG), npnG_e wG~wttJ wz-
11Jwi11W!1Wfl bG, u qpwGg ubpbliWJWQnLU[! hwuwp4_mu t q.JnL'l.WIIlGIIlb­
uwl.jwG pGwq.w4_wnp uwuGwq.h111Gbpp wnw2Gwhbpp tuGqppGbflpg ublju : 

Q.Jnl'l.WIIlGIIlbuwl.jwG ubpl::iGwGbp[! Gwtuwl11bu4_w6 bG lizwljn4_p 
pmjubpp lizwl.jmpjwu u phppwhw4_wpp [!Gpwgpmu l.jw111wp4_n'l wztuw­
IIlWGpGbp[! libpl::iuwjwgGbtm hwuwp: ljwtu4.w6 wztuwmwGpp pGnt.jf:)pg 
WJ'llibphGwGbp[! ttJGmu bG hn'ltJ uzwl.jmpJWU , UJWJ1Wfli11WguwG, gwupp 
u 111GljuwG, pmjubpp tuGwlipp , q.JnL'l.WIIlGIIlbuwl.jwG uzwljwpm.Jubpp 
hpl{WU'lnlPJntGGbpp u 4_Gwuw111mGbpp 11hli UJWJEWpp, pbppwhw4_wpp u 
hb111pbf1pWhw4_wpjW uzwljmpjwG: 

2. 1. ~nfJ/1 tizwf;ntpfwD tJbp/JUw/Jbp 

~n'l[! npUJbU pmJubpp uGliwG UP2W4.WJfl pGmpwqp4_mu t pl::ippJmt­
PJWUp: upz111 qmq.wl.jghtn4. ljbGuwpwGwljwG, pplipwljwG u ~pqpl.jwljwG 
Gbpq.npcrmpJmGGbfl[! , hn11r pbrrtJmpJmuu l.jwpbtr t wG[!G'lhw111 pwp6-
f1Wgubr npUjbU uzwljmpJWU UJ12W4.WJ[l hn'lu pGmpwqr4.mli t :ppqpljw­
ubtuwGpljwljwG u IIlhtuGntnq.pwljwG hwl11ljwGpzGbpn4_, pG~UJpupp bG 
ubtuwGpl.jwljwG l.jwqu[! , tunGw4_ntf:)jnlG[! , WU[lnLI:)jnlG[! , 4UJ~n'l.w4wGm­
pjnLG[!, 111buwl.jwpwp qpuwqrmpJmG[! u WJLG : 1n'l[! pwqliwttJmtWJpG 
UP2WL!WJ[l t' PW'14Wgwcr pflW[l hbUl tuwnG4_w6 UJPG'l uwuGpljGbppg , 
2flP9 . O'lP9 u l.jbG'lwGp opq.wGpquubppg , npnGg hwpwpbpwl.jgmpJmGpg 
tt 4wtul{w6 hG Gpw IIlbtuGntnqpwl.jwG hwiill.jwGpzGbp[! : Cu111 :PtJqpljw­
l.jwG l.jw4.r u wl{wqp UjWpmGwljmpJwG hn'lbfl[! ttJGmli bG ljwt.l.wJpG, 
4w4_w4_wqwJpG , wl{wqwljw4.WJpG u w4_wqwJpG: U4_wqwJpG hn'l.hfl(! 
pbpl.t hG, uzw4btflu tw4.lf1zr4.mu bG, liwGpwgt.l.mli, tunGw4_mpJnLG[! tW4. 
lJtwGmu bG , p.wjg l{WIIl UjWhmli: 

4wl{wjpG hn'l.hfl[! 6wGp bG , 'lflWGg uzwljmpjntG[! 'ld4.wp t , pwGp 
np 4.w111 bG Lf1zr4.mli, pwpap tunGw4_mpJwG 'lbUJpmli 4UJ~mu bG wztuw­
ll1WGpwJpG opq.wGGbflp liwl.jhpumJppG, pulj ~ np 4_ptiwl.jmli uzwlJbttJu 
EWJEWJL{mli bG l.jnziilb[lp aunt.l.: 4w4_wwl{wqwjpG u w4_wqwljw4_wjpG 
hn'lbfl[! up2wGI.jJWL mb'l. hG qpw11bgGmli Gwtunfl'l bpl.jmup lip2u: 1n'l(! 
ll{b111p t uzw4bt uwhliwG4_w6 wq.(lniilhtuGpljwljwG ctwliljbiilnLU CtunGw-
4.mpjnLG[! 20-22%), nrr hwuwr wGhpwctbziil t [IUIIlflbt pwn6p WflUlW­
'lflOil.WljwGmpjmG mGbgn11. libpbGwGbp: 

1n'ltJ uzwljmpJWU GUjwmwljG t' ljwpq.w4_npbt 'lflW 2flWO'lWJpG 
nb<tpli[! l.t UjWJEWflht lintwtumnbpp 'lhli , uUjwumw4_np UJWJuwGGI::ip 
U111b'16bt uzwljwpnLJUP Gnpuwt wtip u qwpq.wgliwG hwtlwp: Q.njnlpjnlU 
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mG~ hnfl.p uzwljm~JWG bpbQ bfl.wGwGwlj' htulGwltwG, liw4bpL.m~wJpG L. 
hwmmlj: 15 UU-pg w4_btfl funl'lnlf"JWUp Ltwmwplj_n'1 hn'lf1 Uzw~nLJ:tJnLU[! 
ltng.[mu hpuGwltwG, 'lf1WGt'9 LflnQpt:f uw~bpl.tmf:tWJ~G Ltwu trwgmgpf 

=lpuGwLtwG uzw4m~JmGIJ hnrtfl tunr (20-35 uu) 4.wnG t. nnfl ctwuw­
Gwlt WJG 2112ll.mli L. tflfupbglj_nLli t, flG~UjbU GwL. tunp (25-40 uli) Lflfullb­
gnlll[! · wnwGg zrt2btm: 

Uw4brltmf:tWJpG uzw4mJ:tJnLG[! 4wmwplj_mu t uflG~Lt 12-14 uu tun­
rm~JWUp lt tflGmu t GwfuwgwGQWJflG l.t hbtngWGQWJpG' hn'ltJ Lflfurb­
gmu, tumwgmu 4wli mwtflwGmli , UJWJQWJ1 lintwfunmbpp !lbli, UJWflW(1-
mwGJm~bpp hn11.nll. 6w6Ltmu Lt WJtG : 

=lwmmlj uzwltmJ:tJnLG[! ljwmwpl{mu t Gnp hnfl.bpp JmpwguwG 
GUJwLnw4nl{, UJWJUWGGbp utnbll.6btn4. pnLJubpp Gnpuwt qwpqwguwG m 
w6LlwG hwuwp: UJG [!G'l<lJ14mll t ' J:ttflmmwt'iwht'iwJpG hn'l.b(lp l.[wr. hpli­
Gwzr2mUWJpG Lt hwp4wzwf1QWJpG lj_wp, tunr Lfltu11bgmli l.. WJJii: 

1nrtr hpGuwLtwG uzwltmJ:tJmuu· l{wp[! , 4wmwpttmu t qmJ:twGGb­
pnlj_: 

2 . 1. 1. Gmpw00bf7 

Q.mf:tWU[! Gwtuwmbutlw6 t hn'l.D ttwpbtnL hwuw11: '-l.wppG Gb[l-
qwjwgtlnll. hpuGw~wG wqpnmbfuGp~w4wG UJWhwGQGbrG bG . wnwQw­
'll14.w6 funllnLf"JWG UJWhUjwGmuu (~nLJLWtnllbtfl zbll.nLU[!. hwp~ Lnb'1.WG­
QP hwliwp ±5 %, n! hwppfl hwuwr· ±10 %), [!GilqrLtuwG LWJGm~JwG 
J:tnLJtwmpbtr zb11.muu iwGgGp ±10% -pg, wUJwhn4.4.r hn11r Ltmrll.n'l. zbr­
mp LWI.[ tflfupbgnLU, hnll.(! ilflnzpwglj_p, UJWilWillnWUjnLJ:t(! lt untwfunLnb!l[! 
ow641.[bG hnrtn4.. 11wzmr uw4bnltmJJ:tD tflGr hwrJ:t Lt wnu: 

4.wrr ctwuwGwl.j qmpwGp wztuwmwGQwJpG opqwGu hn11.!19 
Ltmrnul t nrnzwljp tunrm~Jwup Lt LWJUnLJ:tJwup zbrm . npiJ 4ni 4_mu t wn, 
zr2mu l.t LtlturbgGmu WJG: Ytnpl.[wo wnfl 2fl2nLupg hbmn uGwgwo mb11.u 
Ltn!l.[nLU t wt.tnu: Unp funpm~JWU (hwuLnnLJ:tJWG, a) lt LWJUnLJ:tJWG (b) up21.t 
q.nJnLJ:tJmG mGp nrnzw4r uw~bllwmpljwljwG LtwUJ ' b/a:s;1,27, nrr 'lbUJ­
QnLU WUJWhnNmu t qm~wGp Gnruwt wztuwmwGQ[!: Q.m~WG[! PW'1ltW­
gw6 t 2J12Wliw4rg, 'lllW l.[pw hwl.[wQI.[wo wztuwmwGQWJpG opq.wG­
Gbppg, uzwl.juwG tunpnLJ:tjWG 4wrq.wlj_npuwG ubfuwGpqupg, hbGW[lWUW­
jpG wGpi.[Gb[lpg, Ln(1Wlttnnpp hbm upwguwG 4wfunl.[p hwuw4WflQ.P9 4wu 
4gnprlfl!t"l9: Q-mpwGp hpuGwLtwu wztuwmwGQWJflG opq.wGGbpG bu 
flpwG[!, JlWGw4u. Gwtuwqm~wuf14n L. hnll.wfunpwgmgpw: 'lwGwljG wn(! 
4mpmu t mrv1.w<'lrq. hwrJ:tnLJ:tJWG ub2. Gwtuwq.mJ:twGtJltiJ Ltmrmu t wnfl 
lj_bppG 6umm zbpm!J, qgmu w~.tnup hwmwLtpu, rrwuu 4mrmu t wnu. 
2112mu WJG Lt LfltupbgGmu: '-lwpp npwlm hfluGwl.jwGmu 4wtu4.w6 t 
qnLJ:tWGp flrwGfl l.jwnmglj_w6Qpg, npG Pfl hbp~pG pGnpnzl.[mli t J:tL.nl.[ Lt 
tumtml.[: tuntfl[! 4tnflnLu t wn[! , L/lntuwGgmu ~LtpG , 4.bl12flGu WJG 2112mu Lt 

42 

tf!tullbgGnul t: tuntflbp[! tflGmu bG ubl}wGw<'llt, rww6Lt, 4mpw6 UWJ(lnl.[, 
wmwuuwLJ.nr L. WJLU: Q.m~wGp ~lJ.Q trGmu t <ltWGw<'IL., 4mtmnLpwLtwG, 
!.jpUWUJlnnLLnWltWJpG, UjLnnLLnWI.jWjpG: 

Q.twGw<'IL. ~L.[I wno twt.\. tfltupbgGmu t , tJ.wm Zfl2nLu, 4mtmmpw­
ljwGtf pwi.[W(1Wfl 2fl2nLU lt LW4. L/lttJpbgGmu, ltPUWUJL~·munwLtwJflGI:f tw4. 

2112mu, n! pwLJ.wrwr tfltupbgGnul , UJLnnunwLtwJpG[! zwm LW4. 2112mu, 
LJ.wm tfltunbgGmu: Ywtu4.w6 hn11.r mt"lUIP9 oqmwq.np6LI.mt1 t WJu Ltwu 
w)G pltnlj_ qnLpwG: 

rpwGp l.[pw wupwgl.[w6 t GwL. 'lWZLnWJPG mwfumwl.j[!, npG wztuw-
mwGEP ctwuwGwlt hbGLJ.mu t w4nup UJwmrG L. ppwGG nL qnL~WG[! UJW­
hnul Ltnll.WJ~G tnbll.W2W£1cl"flg· WUjWhnLJ.bLnLl qnLJ:tWGjl 4WJnLG [!Gf'}WQQ[!, 
upwctwuwGwl.j UJG'lwgGbtnLJ. wLtnur UJWLn[): 

Q.m~wGGbp[! JlWUWL!wpqll_mli bG hblllltJWL ltbflUJ . [!ULn GzwGwltm­
~JwG · oG11hwGmp GzwGwl.jm~JWU, hwmml.j L. hwpp 4.Wflp , [!ULn wqpb­
qwmwlj_npuwG bll.wGw4r· 4gnlj_p , Ltwtun4.r Lt 4fluw4wtunt.lr. uum ppwG­
Gl:iflP pLJ.tJ · ublt, bpl.jm, bpb£? L. pwquwppwG, [!ULn wztuwmwGQWJpG 
wrwq.mpjwG' unlj_npw4wG Lt wpwq[!Gpwg Lt WJtG : 

PpWflP9 LnW(1pbf1btm lt WJU Ltwli WJU llWUWltW(1Q.UWU[! UJWLnltwGb­
lPnL~JnLGQ UJW(lqbtm Lt WJL GUJWLnwl.jGbrn4. q.ml}wGGbp[! GmJGUjbU uw4-
GpzwLJ.npLJ.mu bG: UJuUJbu, oppGwlj , qJnL'1wmGmbuw4wG WJ1LnWilpntpJm­
unu'i LWJG Lt~rwnmpJmG qmw6 nnH-5-35 qmpwGp hwuwp wnw~_>pG 
mwnu GzwGw4mu t q.m[:}wG (IUiyr), bp4(1n(1'lQ • tuntflwLJ.nr (neMewHoK) , 

bJ1[lnflll[! ' l.jwfunl.[p (HaBeCHOH) , 5-[! gnLJQ t LnWLPU q.mpwGfl flrwGGlipfl 
.QWGW4D ' 35-1{ Llblt flpwGnl.[ 4mr4.n'1 wnp LWJGnLJ:tJnLGQ uu-nLt: 

ul;. 2. 1. JIJJH-5-35 qwfunt.//1 qmpwu. 
1-liwfuwqmpw0/14, 2- flf7WU, 3-wulj;mliw/j, 4-gwpwli/1 wil(1wgilwfi 
onrz s-2f7pwliwljf1 hflilliwl;wO hMwO, 6-qwOwlj/1 wil{lwgilwO (fwzm­
uw~. 7-u/jwljwnwqw;flli qwliwl;, 8-htiliw{lwOw;f/0 wli/IL{ qwpqwtjn(1/11 
ubfuwuflqilnl/, 9-qwfuf11, 10-bf7/jw;uwqwli hbOwO, 11-Lwfliwqwfi h/J­
owli, 12-qwfu/ll/1 il/Jwgilwli Ltwtmliwlj, 13-liwfuwqmpwD/14/1 wil{lwg-
ilwD /tWfnLUW/t 
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q.JnLil.W111lil11buwljw(i WJ1lllWflf1nLpjmlimu LWJU lllWJ1WOmu t:;(j q111bl 
[!GqhwGmp GzwGwl.jm~jwG qm~wGCibf\[! , nrnup uwtuwl11bUllwcr bG 
111Wppbp U2Wl.jwpnljubf\p (hwgwhw111pl.j, hw111pljw[!Gflbll.bG l.t WJLG) 
U2Wl.jmpjwG ctwuwGwlj hnll.Q 20-30 uu f"unpm~jwup hbf\4hLm hwuwr: 
CuflhWGmp GzwGwljm~JwG bG Oll H-3-35 , OllH-4-35, OHYI-8-40, nJin-6-
35, ITH-30, OH-2-30 l.t WJL qm~wGGbpQ, nrmGp ljwnmgl{wopmt GuwG bu 
hpuGwljwGmu mwppbpt.lmu bu ppwuGbpp pwGwljnt.l ljwu wqpbqw111w ~ 
t.lnpuwG b11.wGwljnt.l: 

ulj. 2.1 -mu pbpqwo t [!G'lhwlimp G2wliwl.jm~JWG IlJIH-5-35 ljw­

tunt.lp qn;~wGp ljwnmgt.lw6p[! : UJG Gwtuw111but.lw6 t utJuil.t 90 lj'TJw (0 ,9 
ljqn.ut/uu ) 111buw\.jwpwp fl.pUWflpnLpJmG mGbgn11. hnll.bf'lll hpuuwljwG 
02wljowG hwuwp: '-lwhwt.lnpt.two t hpuq l.jnq111mpwljwG ppwGGbpnt.l (2), 
uwtuwqnq:~wGpljGbJ1nt.l (1 ) u ul.jwt.lwnwl.jwt.lnp .flwGwljnt.l (5) , npnGp 
wupwGnul bG LWJUWljwG l.t bpljwjuwljwG hb6wGGbppg PWil.lJwgw6 
2f12WGwl.jpu: qm~wuu mGp Gwu hbGwpwGwJpG wGpt.l (8). u2wljuwG 
f"unpmpJWG ljwpqwt.lnpuwG ubf"uwGpqo l.t 111f1Wlji.I1nppg ljwtubl m 
uwppwt.lnpmu (9) , pGg4bu GwL. hwl1WLJ1t.lWO t gwpwGp ljgnJ1'lPinlt (3): 

uwtupwG w2tuw111wGpG uljubl(! hwpp mbflmO ljwppwt.lnpowG ub­
tuwGpqup oqGmpJwllp l.jwrqwt.J.nrmu bu Ltwrr tunpmpJmGo: Uz-tuw-
111wGpp ctwowGwlj 111pwlj111npp hpflpnhwowljwpqp oqGmpJWUp qmpwGG 

112hgt.lmu t l.t 2wpctowG QGpwgpmu flf1W ppwGGbpQ (2) u111Gmo t:;G hn11.11 
ub2 WJlipwG ctwllwGwlj, lltJGiu np hbGwpwGwjpG wGI14.1:! (8) hbGt.lll flW2-
111p uwljbpl.tnLJppG, WJUpGp(i Wll[! ljlilpt.l.p WllW2W'l[lt.lWO f"un(lnL~JWUp : 

uwf"uwqmpwGpljGbp[! npn2wljp hWUlllnLPJWOp hnf1W2GJ1lil[! ljl!lpmu 
qgmo bG Gwtunf1'l wljnup hwlilwljpG , pulj tunlflo l.jlilpmu t hpoGwljwG 
wnu. lflntuwGgmu pl.tpG, t.lhr2tJGu WJU lfltupbgGmo l.t 2f12nLU t: qmpwGp 
flwGwlj[! (l) 6l.twt.lnpmo t wljnup L4Wlil(! , flW2111WJpG lilWtulilwlj[! 
hbGt.lmti wljnup lljWlllpG' Wlljwhnt.lbLnt.l wqpbqwmp ljwjmG [!Gpwgp[! : 

~WlilnLl.j GzwGwljmpjwG qmpwGGbp bG 2112t.ln11.. L4LWG111wctwjpG 
(hptiGW2f\2nLUWJpG), plflml!lwtiwhtSwjpG , uljwt.twnwljwqnp, pwppwJ1nlil 
hnll.bPil . tuwflnll.ll l.t lljlilflWlilm WJqpGbpp , npnGp LllGmll bG ljgnt.tll . 
l{wtunt.ltJ L. ljpuwljwtuml.p: 

~Wlilmlj G2wGwljmpJwG qm~wGGbpG mGbG npn2 ljwnmgqwbpw­
JilG wnwG6Gwhwl!lljm~JmGGbp : UJulljbu, oppGwlj , IlOH-3-30 2112t.ln11 
qmpwGp wnwG6GwhwlilljmpJmG[! ljwjwGnul t GpwGmu, np mGp w2 l.t 
6wtu 2112"11 tJpwGubp , npnGp qnLJq wn qnqq wupwgtlw6 t:;(i ublj [}U'lhW­
Gmp ljwGqGwljp t.lpw l.t hpflpnhwuwljwpqp oqGmpJwllp hw20f'lflWPWJ1 
pbpt.tmu bG W2fuWlilWGpwjpG 11P11Pil: UJUL4PUP qmpwGnt.l wqpbqwlilG 
W2tuWlilnLO t wnw(ig lljW£1Wllj [!GpwgpGbntJ L. LbnGWLWG 2bpp t.lllW 
ljWlilWJ1nLU hwpp t.lwr : qnJnLpJmG m GbG Gwl.t t.twpp ubl.jgpnG, ui.I11:ill.Gw­
JilG l.t PWLwfiuppwjpG qmpwGGbp, npnGp GnLJUlljbU ljwhwl{npt.lwo t:;(i w 2 
l.t 6wtu 2112011. PllWGGbpnt.l: 
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'TJLWfilllwctwJpG qmpwGGbp[! Gwtuwlllbut.tw6 bG Gnp jmpwgt.lnll. 
hnJl.b[lnLU htuHiW2J12nLUWJtlG t.I.WJ1 \.jWlilWJ10lOL hwowp: nplljbu ljwGnG 
unwGe mGbG ublj ppwG La GwtuwqmpwGplj, LllGmu bG ljwtunt.lp (IlllH-40, 
nnH-50) La \.jgnt.l.ll (1111Y-50A), u2w4uwG tunpmpJmGQ' 45 uu -llg (IliTH-

40) or GiLt 5o uu: 
04'lnt111wtiwhtiwJpG qm~wGGI:ippg t IlKI>-75 qmpwuu. np[! 

Gwtuwlllbut.lw6 t utJGil.t 2 u pwp6J1nLPJWUP pljlmmGbpnt.l 6w6ljt.lwO 
tiwht'iwJilG hnll.l:i£111 uzwl.juwG hwuwp: UJu l.jgntlll qmpwG t. mGt"~ 

11
wzVlWJpG. wljnuwjpG La hl:iml.ap hbGuwG wGpt.lGbp , hbGuwG uwhGwlj, 

hwpp 1"\WUWI.j, ljwpqwt.lnpuwG ubtuwGpquGbp l.t libl.j ppwG, npG wnu 
ljlil[lnLU t 75 uu LWJGnLpJWUP l.t utJGil.t 35 uu f"unpmpjwup: 

Uljwqwnwljwt.lnr qmpwGlibp[! (llJJ:-3-30, llHJJ:-4-30) GwtuwmbULJ.w6 
t:;(i awGp, qbptunGwt.l l.t wupwgt.lwO hnf1Wuwubp[! hbpljbLm hwowp: 
'-lwnmgtl.w6pwJpG wnwG6GwhwlilljnLpJmGG WJU t. np pwGn11. onqwG-

Gbp[! ul.jwtl.wnwljGbp bG: 
gwppwnnlll hnflbpp uzwljuwG hwuwp Gwtuwmbul{w6 qmpwGGbpp 

(llKf-5-40, n r n-7-40) ljwnmgt.l.wOpwJpG wnwG6Gwhwllll.jnLpJmGG WJG t. 
np 1111wGp ljwhwt.lnnt.l.w6 bG hpflpnlljGL.owtilpljwljwG l.t WJL lljWhlljwGwl.j­
Gbpnt.l. ppwGGbp[! lljWhwGqGbpnl{ 2112wGwljpG Upwgt.l.w6 l:iG 6tuupw6la: 
U2tuwlilwGpp ctwowGwlj , bpp ppwGQ hwufllll4mu t pwpp, 1.4whwGq[! 
ll{UHnt.lmli t 6f"uGpp zntf\21:!· ppwu[! l)nLpu t qWLPU hnflpg 2f12WUgmu t 
pwppG: 'lpOWI"\flnLPJnLGG wGgGbLmg hbliln lljWhlljwGt.lnfl ljnunwljl{w6 
tGbpqpwJp hwzl{pG llrwGG wqumUWlil l.jbpL4nt.l 4bf\WI)WnGnLU t 
W2f"uWlilWUf?WJpG 11PJ1f?P: 

~wl!lml.j qmpwGGbrtJg t Gwl.t OTH-40 4wtunl{p bnwhwplj qnLpwG[!. 
npG mGp bpbp ppwG' tlbrllG. uumppG l.t lil121lG hwp4W2WI1f?bf1p li2w4m­
PJWG hwliwp: uwtuWlilbULJ.wO t hpliGwljwGmli WflWljWLWO hnll.bf1p t.lW­
flP hwowp, bnp wGhpwctbzlil t LrGnul hnll.ll zbf1111bf\ll lilhll.hllQ Lflntubl: 

UG111WilWJpG qmpJwGGbp[! (riJlH-70, llKJI-70, 11Jl-70A) Gwf"uwi.I1bU-
4w6 bG hbp4blm wGlllwnGbpp ub2 q111Gt.ln11 uwpwhwppbrll wnwG6pG 
hnflWljlilnpGbpQ. Gnp mGl.jmuGbp ljwlilWf'lblm L. wn GlljwmwljGbrll hw­
tiwp: '-lwnmgqw6pwJilG wnwG6Gwhwi.I1l.jmpJmGG WJG t, np l.jwGqGwljpG 
wopwgt.lw6 W2 l.t 6wtu 2112011 pl.tbp[! ljwqumu b(i ULWf!W6lt !1WUWt.lnp­
l{w6 tunttlbrll zwpmGwl.jmpJmG(!, nrr zunphptl prwG[! pwgnu~ t 70 ull 
LWJGmp

1
wup 6wnwmGljuwG , gwGpp, nnnquwG wljnuGbp" wljnup hwmw-

411 upwctwuwGwlj 10 uu f"unpmpjwllp Lflfupbgmllntl: 
tuWflOflP WjqpGbpp UP22Wf1f!WJPU mwpw6mpjmGGbpp uzwljmpjWU 

qmpwGGbpp (oppGwlj llPBM-3 tuwll.nll.ll WJqnL qmpwGu) l.jwnnLgl{w6-
f?WJpG wnwG6GwhwmljmpJmGG wJG t. np llPWUf! mubu hwmnLlj 2£12W­
Gwlj , npp t.trw 111wppbp wqpnmbtuGrltwLtwG ctwliltbmGbpmu, Ltwtut.l.w6 
W21uWlilWUf?P pGnLJppg , lipwgGmli bG lllWppbp wztuwmwGewJpG op­
qwGubp (qmpwur ppwGGbp, 4'Jtuf11liGbp, wljnuwpwgtJ! l.t wnG): l'fl111rtw-
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tnm WJqm qmpwG~ zppwGw4n hGwpwl!npmpJmG mG~ lnflW4tnnp~ b(l­
~wJGw4wG wnwGg.E~ G4wtnllwup tnl:i'lwzwpct41:iLm flb~~ wp Ltwll 6wtu, 
~UH! PnLJL t lnWL~U hn'l[! llzw4bt hGwpw4np~G !WlP Ownbp~(i llnm~4 : 

Qmpwu/1 J1Wf12WJ/1U fJ/111WfJf1nLPJfllU1!: Q-mpw(i~ .EWJ12WJ~(j llhtlw­
flJlnLPJnLU[! ~wtu4w6 t hn'l~ -l>~q~Ljw-llbfuwG~4w4wG hwm4mpJmGGh­
Jl~9. tunGwl!mpJwG wutn~lSwG~g, wq(lbqwtn~ zwpctllwG wpwqnLpJm­
G~g, hbp~~ tunrmpJmG~g, qmpwG~ QUllClP4liwG LWJGnLpJmG~g L. wnG: 

~Uln W4Wflbtl~4nu 4.. 'll. Q.npJW!4~G~ qmpwG~ .EWflZWJ~U fl~UWJl­
flnLPJnLU[! 4WPbLI1 t pwctwGbt bpb_E tlwu!l. hwutnwtnmG llllllWflflnLPJnLU 
RI> npG wnwp t qwtllu qmpwG~ qwGq4w6hg lt Grw m hn'l~ ll~plt 
WI1W2WQWO zlflllwG ll~llWilllnLPJnLG~g . R1=jG~ 4lJ, hn'l~ flb-l>npllwg~­
WJ~9 wnw2wgn11 rt~llwJlpnLpJmli ' R2, 4wtu4w6 hn'l~ -1>~q~4w-llbJuwGI1-
4w4wG hwtn4mpJmG~g. hbr411 JunpnLpJmG!lg 1.4 [!UJlq.p4liwG LWJlim­
pJmG~g· R2=KaB 4u, hnf1.W2bflln~ zmn lnWLnL ctwliwGw4 liwuGI14Gbplt 
411Gbtn!14w4wG tGbpqpWJll 4flW Ltwtnwrawo OwJuu[( R3=e:aBV2 

4lJ: 
UJU~!lun4' 

R1 = }Gq + KaB + e:aBV2 l.jlJ, (2.1) 
nrtnb'l' G~ -G qmpwG!l OWUflnLPJWU mctG t, 411, I-[!' UWh.E~ zt.lltlwG 
'lllllWJlflnLPJWG qnpowtt~g[!, K -u· hn1111 'lb.l>nptlwg~WJ~ fl~UWJl(lnLpJ nL­
U[!, 4lJ/Il

2
, a-u· hbp~p JunpmpJnLUQ, ll, B -G q.mpwfill [!UJlqpltuwG LWJGnL­

PJnLUQ, tl, V -G qmpwG~ wpwqmpJnLG[!, 41l/ct, e: -u· qnp6w4~9 t' ~wtu-
4w6 qmpwG~ wzfuwtnwG.EWJ~G opqwGGbp~ <'H..~!lg: 

2. 1.2. =imz/1 Owjuwgwu.JlWJ/10 tlzwltmpJwO tlbpbuwubf1 

UqpnU1bjuuj1/twltwu li./Whwupul:if1[)." 1nfll1 GwfuwgwG_EWJ!lG uzwl.jm­
PJWU UUJWLnw4G t G~wumwqnp ~WJtlwGGbp utnb'l6bt llfii~bu zwfl_EW­
gwG~ wztuwtnwGf!!l, WJfiU1bu tL tlzw~wpmJUP hbtnwqw w6p m qwp­
qwguwu hwuwp: 

uwJuwgwlif!WJ!lG tlzw4mpJnLU[) ~wtnwpqmu t ubpllbflll gwG_Ep 
tunpnLpJwG uwhuwGGb(lmll: lunpmpJwG tnwtnwGmll[) i~blnf! t q.bpw­
qwGgll ±1 ull, hnfl~ 4bfli1G zbptn[! L~Gll 4Gll~4wJ!lG, llntwfuntnbp[! t~GbG 
4mrttwo, ptlpi14GI:ipl1 pwpllpmpJmGQ tllfill 3-4 uti -llg ni wlll:itll . 'lW2Lnll 
tlw4bpltntJPI:!' hwpp: 

1nfll1 fiwfuwgwG_EWJ~G tlzw4mpJWG tlbf!bGw(il:ipG l:iG gw_EwGGbp[!, 
bpbuttwrll!Gbp[!, 4mttnllt.l.wtnn(lfibpo. CltwGLtw4GI:irao lt f!Wilm m 211~ 
hn'lWlnWflnLU[! l.jwGJun'l hwtnm4 llb_EbGwGbfl[F 

8wpwuu!J{1: uwtuwmbuLtwo bG hnJl~ 4bfli1G zbrmo lf!Jupl:igGbtnL, 
llW2ln~ tlw4bpunLJp[! hwppbgGbtm. hn1111 4bfllt[! .EWJf!WJbtm. Ltnzmbp[! 
lf!turbgGbtnL, llntwtunmbp[! nj_G!WQGI:itnL, \11WPWPlnWGjmpbp[! u ul:ip­
tlbpQ hn11nll 6w64btm. pGg~bu GwL. gwGf!bp[! 9Wf!Wlibtm hwtlwp: 
Swf!wGGI:ip[! tllGnlll bfi wmwuGwLtnr (G4. 2.2w), npnGg wztuwmwfif!w-
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tf.f.5 

~$ 
ulj. 2.2. Umwiluwl/nf1 t. uljwl/wawljwl/nf1 gwpwuubf1 L 11f1Wug 
wztuwmwupwJ/Iu o{1qwDabf1/1 mbuwqubf1!!· 
w) wmwt1uwt/nf1. 1, 2- zf1pwuwf.t/1zbf1tnwdnrzbf1, 3-wmwti, 4-f.tgwup, 

p} u{fwtfwnw{fwtfnf1. 1-f.twfuftl, 2-ilWf1tn{fng, 3-zf1pwuwlj, 4-f.tnrzwJ/IU 
hMwfi, a-uqwlfwnwllft qpnhft wli{JJmfip 

U4wqwnw~wqnp gw~wGGI:ip[! LrGnul bG flWZLnWJ~G. WJQ.m (pbpu) 

u lSwhlSwJ~G (owGra): . 
/:;f1bUl/Wf1/1iObf1: l:ipbul!Wfl[! Ltwtnwpqmll t qwp~g wnw2 hn'l~ 

tfltupbgliwG, tunGwllnLPJWG ~wh~wfiuwG, lintwtumnbpll ubralibp[! lt 
'lPWGg ll(iwgnpf].Gbp(! hn11.nq ow64btm. pmjUI:i!lll qGwuwmmGbpll u 
hpl!WGJlnLpjmGGbp~ flbli ~WJf!Wil~ liUjWLnwltnll: 

l:irabullwfl[! ~wtnwpllnLil t u~wl!wnw~wLtnp u tunt.llw4nfl bpbu­
Llwp~j_Gbpnq· li~fi1Lt 12~16 uti tunpmpJwlip : Unw2~fiGbpG tJpbGg 4~nmg­
t.lw6f!ntl GliwG bG u4w4wnw4wLJ.np gwj;!wGGbp~G. bra411"1111Ubf11] tun~ 
!Pwt.lnr qmpwGGbp~G: 

4mtmfufwtnnf1Ubf1: 1wliwtnwpwo 4nLLLn~4wg!lwG l.jwtnwpllnLli t 
tlntwtuntnbp~ n!G1wgliwG, hnrl[! wnwGg 2P2btm llplij_lt 10-12 uu tunrm­
PJwtlp tfltupbgGbtm L. I"}W2Ul£! gwG.E~ hwliwr Gwtuw~wmpwutnbLm 
G~wUlw4n4: UJG G~wuUlmli t Gwlt hn11mtl tunGwl!nLpJWG, p(ij_~bu Gwu 
pnLJubp~ 1mpwgliwG hwllwra llwtn1bt~ uGGfl.wnwr GJmpbflr 4mtnw4-

uwGn u ~wh~wGuwG[!: 
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4nqm~l/.wg~wG l.jwmwrt{mu t Gwl.t t{wrrg hbmn uGwgw6 Ljnzmb­
fl~ LJ'lznuwG. uwGrwguwG tJ 'lWzmr hwr~bguwG GUjwmwl.jnt{. n11r 
hwuwr tlflW hbm qmqwl.jgnul bG Gwt. gwJ?wGuwG qnr6[1G~wgr:r 

4nLLmrtiwgrwG l.jwmwrt{nul t hwuwmwf1w6 4mLmflt{wmnpGbpnt{ 
(G~.2.3) : 

l.AJ. 2.3. '-lgm/ft hwtfwmwpwu ljmtmfufwcnnp. 
1,1~ - lfg_tiwli_ uwppft ljmzw;ftli dnqhp, 2-junpnipJwfi ljwpqwlfnp}J}, 4-
hMwpwtiwjftti wtiftt/, 5, 9-lipwuw{iwllfilip, 6-pwpftlJ, 7- mwuftl, 8-gW{!Wlilibpft 
lfwfuft;, 10-IIftiJpmuwu, 11-ltgtfwu uwppft ljbfimpnliwljwu hbO"wu, 13-ljgtfwu 
uwpp, 14-hbfiwlj, 15-mpwuuUJnpmwJftfi tlqwu, 16-ljwtiqfiwlj 

Gtwfj[fwl;ubp: uwfuwt.ntJut{w6 tJG hn11r GwfuwgwGnwJ!lG lJ gwGnb-
111'1 mw~wGuwG hwuwr. nno GUjwummu t 11W2t.nh uwl.jbrllmJ~h hwn­
~bguwG[!, l.jnzmbrtJ 2Wf111liwGo tJ hnfl.r GumbguwG[! : SwunbrrmwttJwG­
uwG ctwuwGwl.j tumwgt{mu t hnrJ.r 4.l:irl!~ zbf1Ul(!, Lib6wlimo t ubf1up 
hUjmun hnrtrG, ~GiUjbu liw!J 'lflWGmu wt{bLwGmu t tunGw4_mpJwG hnu­
no Gbflnl.t!lg llhUjjl t.J.bfll.t, nrG wpwqwgGmu t ubplib111l 6Lmlio: SwttJwG-
4_w6 'lwzmmu Lw4.wGmu t Gwl.t hw2nf111 qnp6nfl.m~JnLG[! l.jwmwf1n'1 
WQ.Jll:iqwmjl wzfuwmwGn[}: 

ulj. 2.4 -nLu pl:ipt{w6 l::iG dwuwuwljwl.j~g Q.LWGLj_wljGbp~ utubuwGbp[!: 

~n'1r u2w1.Jm~JwG hwuwr GUjwmwljwhwruwp t oqmwqnJ16hL hw­
uw4g4w6 ubphGwGbf1, npnGp mGbG LnWflpbp mbuwlJr wztuwmwlipWJ~G 

48 

2. 1.3. ~nrz/1 f.l/Whf.l/wutfwu tfbJJbUwubf1/J hwtfwt/Jf11J 

Q.wpGwGwjjlG lJ wzGw!iwJ!lG 2fll::if1~ hnun[!. mdbll. j?wurGbp[! 
nwJQWJmu l.. Qznul-mwGnul t;G hn11r t.J.b(lpG pb(lflll t.J.wlltlwztrUl[!: u1u 
brunLj~[! w!ilj_w!imu b!i hnfJ.WUlWflnLU (tpnq~w) : ~OflWUlW(lUWG!] l{W(lnl)_ 
l:iO liUjWUllll::iL Owu Q.JnLflWI11UUlbuwl.jw0 ubnbliwubptJ wztuwmwGnwJ~G 
opqwGGbrl!: nLUmll hnrt~ uzwl.jm~JWG lil::iJ?bGwGl::iru UJbt.nn t nrnzwljfl 
~w~nl/. L~ObG hnrtwmwpuwG ljwufuw(lqbL!liGb(l : ~n'lWUlW(lnLU[! l{wG­
tunrt qn(l6nl)nLJ'}JndiGbp t;(j djnLUWUjWhnLU(l, flWf1W4_WGI1W4.nJ1nLU[!, 6brt­
nw4.nf1nLU[! (0,3-0,5 Li tunnmj:}JWLip), funqwur UjWhUjwOmunlj_ hnrt~ 
trfullbgmu(l (funqwG~ n!Oiwgnul[! iUJl::iU1D t ql::i(lwqwGgr· 4mLmjlt.J.wg~­
WJtJ ctwuwGw4' 10% -~g. tJ.wllr ctwuwGwl.j ' 25% -!lg) tJ wnG: ~nfl.WU1W­
rmuo LllGmu t brl.jm mbuwl.jr' nwum l. 2flWJjlO: 

S2wum hnflwmwrnul[! unt{nnwpwp wnw2wGmu t U1WtrwumwGw­
JtlG qnmmu, l:inp nwum tJ hn'lr pwg Liw4bf1unLJ~Il LtJnfuwqlll::igmpJwO 
hbml.twGnntJ. hn'l~ uwuGpl.jGbfl[! Ull::i'l.WZWflctt{nul bG, DWJDWJnLU l.j!id~l.jw­
JP£i l.jwnmgt.J.w6p[} l.. zwlll hw6wfu t.nbl1wttJntut.J.mu ub6 lllWflW6ntpjmG­
(jbpp Lj_pw : 

gwum hn'l.wmwpmu[l l.jwGtut.J.mu t mbfulipl.jwl.jwu ur2nglihrr L. 
wqrmml::ifuGrlJwl.jwG u~2ngwnmuGbp~ tS~zm 4rrwnmunlj_ u pwg~ WJI1 
l.jwmwrtJ.mu t hn11p wG~l.. (wnw!ig 2f12UW£i) uzwl.jnL~jmli, hwuwl.jgt.J.w6 
ubnbuwGbrtJ oqmwqnp6mu, gwunbpjl l.t gl::iL/1 jlf1Wf1 hw2nf1'lnll zbrunb­
rnt{ hn'lWUjW2U1UjW£i 2f12LUiiWnnL~Jndi: 

~[1WJ!lG hn'l.WlllWfHlwG bG~wljw bG LWG2bflll hn'l.bfll}, npr ljwG­
tumun oGrJ.qJll.jnLu t 2rr hnuEl! wpql:iLw4nrt u~ zw11n [Jwquw4l:ifllll!W4wO 
l.. wqrnmbfuG~I.jwl.jwG ur£ngwnmuGbr: '1pwliQ b!i hn'l~ ctwuwliw4rG 
hruuwljw!i uzwl.jmun hnfl.wtunrwgmgjl!ObrnLt. wG~IJ u ljmpqwo rrwG­
IibnntJ. qwp[! · wli£pw!igj14 4lwl.jngr ljwquwt.J.npmunlj_, G liflhwmtJ.n'l 
wl.jnulibpp lJ LtJnutJI.jGbptJ UJWU1flWUUlnulm{, 6Jmfiw~mrnw4mun4 !.. 
6GhwL~ l.jwpqwlj_npmunlj_, wulJ1~6wuwl.jwG Lj_wp[! , 2f1l4Wh turwuwrnGbpll 
~upbp!l l.. 11Wf1Wt{WGI}Iibp~ Ujl.UlnflWUU1nLU[) l.. WJlli:lwG2bflnLU t.J.LU[1[), 
nrUJbu ljw!inG, 4wmwrl{nLU t hnp~qnGwl.jwOGbp~ nU"[Il.OLpJWUp: 

Rwtfm hnf1Wli1Wf1ntti{! l;wufunfl tfbJJbuwubf1: S2wum hnflWU1Wf1nLU[1 
4wGfun'l ubpbGwGbf11l9 bG KW-3 ,6 Onfl.WJ~G. Kn3-3 ,8A 6wGr IJ. KnW-5, 
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Knr-250, Knf-2-150, Knf-2,2 hwr~wl.fmr~! Lfnqmtn.twumrGbr£!. I>Mill-
15 WUbll.Owl[nt1 gwewG-hnll.nLflWQ.IJ u wnG: 

Knf-250, Kllf-2-150 l.t Knr-2,2 l.fwtunl[~ hwppwLtmn~!-lfltunbgnLQ~! 
LtnLL lllpl[unnnplibt1(! hwllwLf1l[w6 b(i hw6wl4wlllwutuwliwpwr 250, 150 
u 110 ull [!Ciqq.pl!llwG LWJfimpJwllp UlWJ?W3u pwp~l!Gbpnl[ u Owtuwmbu­
l[w6 b(i hn11.11 w£ipl.t m tunn (25-30 ull) !flturbgllwO hwllwf'l: Pw11.Ltwgw6 
b(i 2f12Wliwl!~g. hwf'lp 4w£iq.£iw4nl[ wztuwmwGj?WJpli opq.w(ipg, nru 
mO~ 411mfi4 u 'lt1WO wllf'lwgl{wo qmf'lnLI. m tun!flnl[ hwowwl[w6 llwz~4: 
uzl[w6 4mLlllpl[wmnnfibf'lnl[ hnll.[! llzwltbLntQ hbmn L4Wh1..4wlil[mll t 
tunqwOp 60-75% -n: KIIr-2,2 4nt.LUl~l[wlllnj1£i m(ip Gwu L4WI1Wf'llllW£iJm­
P~ pmOLJbp, L4WflWflLnWfijmpwgw(j WL4Wf'lWUl u L4WflW[llllWfiJnLPIJ hn11.p 
llb2 t lllllgfinul 25 ull tunj'lmpjwllp: 

1n11.11 q.wp£iw0wJ~li u OwtuwgwOpwJpG llzwl.fm~JWU hwllwp (7-16 
ull tunnnLpJWOp) oq.mwq.np6t!mll bO KITW-5, KW-3,6, KTI3-3,8A Lfnqmp­
l[wmnpObf'liJ u fiMlll-15 wub11.Gwl[np gwewO-hnll.mrwq.n: 

Unw2110 bf'lbJ?IJ l.fwnmgt!wopm.t llpwOilwG bG, hpllOwl.fwOnul mwp­
pbj1t!mll b(i [!fil'}q.f'llfllw(j LWJfinLpjwllp, riL(ib(j 2f'l2WCiwl.f, ULWJ?W3u 
pwp~l.ffibf'lnl[ qu1..4wfiwl.fwl[nf'l l.fwOq.Gwl.ffibp u <'lnll.WJ~u hwpllwpwGJ?, 
npp 3nll.[! L4lllllll[nul t hn11.nul, J?Wzmll-qmpu t pb11mll llnlwtunmbf'lfi nL 
tunqwG[!, hwppmll qwzmp llwl.fbrumJp[!: KI13-3,8A lfnt.Llll~l[wump~O 
wllpwgt!mll bG Owu gwJ?wGGbp: 

6M-15 hn11.mrwq.[! OwtunpqObpt'lg mwppbrl[nLil t ~0!1..4bu l.fwnmg­
l[w6J?nt.[, WJfiL4bU tL q.npOnll.nLpjWli ul.fqpnt.Oj?nl[: 1~1lliwl.fw(j wztuwmwli­
j?Wjpli orq.wGG wub11.Gwl[nr ul.fwl[wnwl.fGbrllg Lfwqlll[w6 llwnml.fng(ibpO 
bO, Of'lOUJ? 2f'l2Wfiwl.fp l[pw zwpdUwG nLil.ll.nLPJWG Ol.fwmllwllp lflDil.WI.fWJ­
l[mll bli npnzwl.f~ q.pnhjl wGI.fJwG lllwl.f, np[! lflmtmtul[mll t ll~Oil.t 20° 
uwhllwOObpmll' l.fwtul[wo hn11.~ L4fi'lnt.PJmfi~g m llzwl.fllwO tunf'lm­
PJnLfipg: Uztuwmwfipp dwllwGwLt ul.fwl[wnwl!Obf'ln Q.lnf'll[nul bfi, wubll.­
Gbrt(! 4-10 uu tunpmpjwllp !fltupbgOmll bfi hn11.p l[brJ'lli zbf'lllliJ, lljlwdw­
llwliwl.f llnLwtunmbrll ubrubf'ln 6w64nLil hn11.nl[: UbJ?bliwli mOp 15 11 
[!GilQ.rtl!llwG lWJGnLpJnLU u WL4Whnl[mll t ll~Oil.t 75 % tunqwup L4Wh­
L4WGmu: 

!if1WJ/10 hn!Jwtnw{1nuJn ljwufunrz tllipliuwulif1: ~flWJ~O hnll.wmw­
f'lnLil[! l.fwGtunll. llbpbOwObf'lG nL hWf'lllwpwOplibrtiJ mGb(i pwqllwpOmJp 
Ltwnmgl[wOJ? u q.np6nll.nLPJWfi ul.fqpmGJ?: 

CBY-2,6-1 djnLUWI/W{l-ptlpwl[n{lftl/J PW11.1.fWgw6 t 2f'l2Wfiwl.f~g, W2 u 
3wtu 2112"11. Q.LWliwl.fwO brl.fm pubf'lpg, nrnOJ? l.fw1..4L[mll bO wnwuap.u 
LtwOq.Gw~ObppG 1.& Gbppup llwunul mlit;O zwpdllwG ntll.ll.nLPJWfi Ol.fwm­
llwllp 30 wOI.fjmO Ltwqllnll. tunlflbf'l: 4wOq.Owl.fObf'lpG ll~wgl[nLil bO tun­
f'lnLpJnLU[! Ltwf'lq.wl[nrnll uwhwlllwtumwl.ffibp: Uztuwlllwlipp dwllwuwl.f, 
tlbJ?bfiWJP wOgmllpg hbllln, qwzmnul wnw2wunul bO l!JwCi pllpbp, 
nrmuj2 hWLL[mll bG WUUlpeiwliwpwf1: . 
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!IPHT-70000A hW{1UW{1WUR£! LWJliwl.fwO hbowOnl[ ll~wgl[mll t nnH-
4-35 q.mpwupO, nrp pubf'l[! l!Wf'l!SWgt!nul b(i: UJO Prtbfipg Gbrtl.fWJWgfinul 
t bnwp~wl! wO~l[. nn~ p~wl.ffibi11J hbf'lpwl.jwOnpb(i pbpl[nul bO wztuw­
mwfiJ?WJpfi 'lPf1J?~ u wl.fnu L4Wlllf1WULnmll: ULtnup bpl!WJ'lnLpJmO[! hwllw­
ll.IWlllWUtuwOmll t hb01lw0-pw0WI1lfllw0 wfil[~ Oll.Wq.nmm bi14Wf'lOL­
~jWli!]: Ul.fnup tunl1nLPJnLfi[! lfwl1q.wqnf1l[nul t ub'lllfli <'ln11nl[: Jauwfit'IL[fl 
JnLI1WJ?Wfi!JnLf1 120° L4lflOLJlllP9 hbmn wl.fnuO [!Oqhwml[nul t: 1wf'lllW­
f1W0E[! llbl! hbl.fmwpp t.t11w pwgnLll t 4000-4200 wl!nu, npn(ig q.mllwpw­
Jilfi lllWf1n'lnLpJnL£i[! Lfwqllmll t 350-400 11

3
: 

TIJJPT-5 u IlJJPT-10 hwf1UWf1WUJ!Uiif1[] hwllwlJ1l[nul b(i bf'lbUl[Wf1~!-
0bj1p hbm 1.& Owtuwlllbul[w6 bO gj'lmwhbpl.f~ t.1.11w lflwl.f lflnupl.fObn~ 
L4Wlllf'lWULnllw(i hwllw11: 'l11WUJ? hwllwlf'll[WO b(i hWUWL4WLnWUtuwfiw­
pWt1 5 u 10 ul.fwl[wnwl!wLI.nl1 llwrml.fnglibt1nLI.. n11nfig q.11nhp w04JnLG[! 
30° t, pwgl[w6lflnubt1~ !WlfliJ' 50x20x130 ull, LnWI1nll.nLPJnLfi[!' llbl.f hblt­
mwpp hwzl[nl[. 250-300 113

: 

TlTlE-0,6 hw{1UWf1WURf! Gwtuwmbul[wo t zwpwhbt1lf llzwl.fwpnLJub-
11P lli122WI1J?bpp tunp lfltul1bgtlw0 u !flw4 wl.fnufibt11l l.fwqllwl[npowG 
hwllwr: UJG Lfwtul[mll t ~mLmlll[wmnrubppg u pw114wgw6 t ~nt.Llll~­
l[wmnr~ pwp~l.f0bl1~0 lflntuwppfinll. wl.fnuwhwO ppw00bt1~9 u J?Wnwpl.t 
wGpl[~g. nf'ln !W!fl~! u~wl[wnwl.f~ JnLI1WJ?Wfi!JnLt1 L4lllnLJlll~g hbllln 
q.bm(i~ hblll l.fgllw(i zGnphpl[ L4Wflpbpwpwn 2Wpdwpbnl[mu t u ptJw~tJ 
wn21.t hwqwJ?LI.n'l hn11.nt.1. wl.fnun 6w61.fnut 

IIJH-2-140 lff;rzpwl[n{lftl-fuLnLf1fJ/IliJ fiwtuwmbuqw6 t llwpq.wq.bm~G­
Gbrmll m wpmnwl[wJj1bj1mtl llpwctwuwfiw~ tuLnLPilWL[npmunl[ orOiu 
0,4 U tunl1nLPJWilp nL'lll.W<'l~q. CibllJ?bfl L4WLnflWUlflDLnL, ~U!L4bu (iwL. 
ll~O!I.t 10° pbj?nLpJilWp LWfi2bf'lnLil lllbl'l.WPW2tul[w6 gbLbt1nLU Opwdwllw­
Gwl.f pllpwl[npnulnl[ !SbllJ?wl[npllwu hwllwp: 

uq. 2.5. lllH-2-140 lfbrzpwtJnpft!-fufmf1-
ll/ll/l ujubtlwu. 
1-qwliwq-lft;rzpwt/npftl, 2-ptlpwtfnp/lf, 3-
fuL mpq/11, 4-'11Uf1, 5-uqwtJwnwqwtfnp 
qwliwq, 6-ht;litlwli wfi/lt/ 

Ubpb(iw(i PW11.~wgw6 t (Gl!. 2.5) h~ll0w4wfi u otuOpwl[n11 2f'l2WfiW­
I.f0bi1PQ, L4lflnLlllW4WJ~O 4Wt1q.wl[nrllwfi ubtuwfipqllnl[ ht;OilwO w(i~L[Qb-
111'19 (6), u~wl[wnwl.fwl[nf1 qwGw4pg (5), !Sbll.EwLI.nl1fl!P9 (4) u popwl[n-
11~!119 (2): 6brwwl[np!l!~G llpwgl[wo t tulnLI1'l~H! (3): 
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8bLbfl~ tSbrwwqnpuwG dwuwliw~ ubebGWJ~ qpWJ~9 hwliqmll bG 
u~wqwnw~wqnp flWGW~Gbp[!, ~u~ !Uzw~t.two flWZlllbp[! uzw~l:iL~u · 
pupwqn-r~1Gbpu: 

2. 1.4. ~nrz/1 tizwf;mpJwu hwtfwl;gtfwd" tfbpMwubp u wqpbqwtnubf1 

1n'1.~ Gqwqwq.nLJG uzw~mpjmGu liUjWlllW~ mG~ 21WgGbLm hn'l.W­
llzw~ wq.pbq.wllllibp~ wGgmulibp~ ewliw~[! flWZlllnLU, ewGfl np wq.pb­
q.wllllibp~ pwqllw~~ wligmuu liUJWUlllmu t hn11.~ ~lic.'l~~WJGnLpJwG ewJ­
I?WJUWli[!, wllpwguwliu l..t ..pnz~wguwliu . nru qbp2~li hwzqnq ~2bgGmll t 
uzw~wpmJur pbpewlllqmpJmGu: 

1nq~ Gqwqwq.mJG uzw~uwli GUjwlllw~nq Gwtuwlllbuqmll bG 
hwlllnt4 hwuw~gqwo wq.pbq.wllllibp, npnlie lib~ ulipwgent.l ~wlllwpnul 
bG u~ ewG~ q.nponqmpJmlilibp: 

qnJmpJmG mGfl hwuw~gqwo llbebGwlibpfl bpbe llll:iuwlf 1) 
wnwGc.'lflG q.np6n'l.ntpJmG ljwlllwpn11. ~pwp hw2ni1J1Wpwp ll~wgqw6 
UjWpq q.np6fleGbp~g 4wquqw6 wq.pbq.Wlll, 2) Ub~ 2112wGw~fl Ltpw 
hw2npqwpwp wllpwgqw6, mwppbp lizwGw~mpJwli q.np6f1eGbpf1g 
~wqllqw6 ubel:iGw, 3) lllbtuGnlnq.flw~wG gf14L~ pnLnp q.np6n'l.ntPJntG­
Gbp[! ~WlllWJln'l. wztuwlllwGewJflG opq.wGnq hWUWLPtlw6 llbebGw: 

"L~. 2.6 -mll pbpqwo l:iG nKA, TIKTI-2,5 l..t PBY-6 hwuw4gtlw6 
wq.rbq.wmGbpfllllbtuGnLnq.flw~wG utul:illwGbpu: 

17' 
\ 

12 II 10 9 II 

w 
vq. 2.6. ~wtlwqglfwt7 wq{1tiqwmulif1. 
w) flKA, p) flKfl-2,5, q) PBY-6. 1, 7, 8, 12-q[WUI/W/tUlif1; 2-qmpwu, 3-
2f7pwuwq, 4-ultwl/wnwqwlfnf7 tlw[7m{jng, 5-hwf7pW/tUJ{1nf} pwp. 6-
hwf1pligmgftl, 9-hWf1P/1! hMwu. 10. 13-t/lju{1tigunfJ pwp/lltulif7, 11-
wuftlf, 14-utiutwlfnf7 uqwlfwnwq, 15-of}wjupwuwlfnf7 u{jwlfwnwl; 

TIKA hwtfwl;gtfwd" tfwp/1 wqpbqWtnf! (G~. 2.6w) Gwtuwlllbuqwo t 
qwpfl, 4nzlllbp~ llwGpwgllwli l..t 'lW2lll~ llwltbpunLJpfl hwppbguwG hw-
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\lwp: UJG ~wquqw6 t rum-6-35 q.mpwGflg l..t bp4zwpewGf1 Q.LWlitlwltmt 
nsP-2,3 hwpuwrwlie~g: ~wGttw4f1 wn2LL~ zwreu hwuwwt.two t ubUJw­
qnp. br~rnrruf o11.wtupwliwqnr u~wqwnw~libpnq: 

Uztuwlllwfie~ ctwllwGw~ wnw2f1G zwpefl ubUJwqnp u~wt.twnwlt­
Gbp[! ~lllfllllntll-ewmwJmU bG tunznr ~nzlllbp[!, hnrt~ ub2 tupt.lmll 10-15 
ull tunpmpJWUP u hnrt!'l Gl:ipJ!ull zbplllbp[! tumwgGnut 

tr~pnflfl 2Wfl2~ u~wqwnw~Gbp[! I?WJEWJnLll b(j llGwgw6 4nzlllb­
p[!, I)W2lllflllw~bpl..tnLJp[! hwppbgGmu l.L hnrm UJGI)wgGmu: 

AKJT-2,5 hwtfwf;gtfwd" hnrzwtlzwf; wqpbqwtnf! (Glt . 2.6p) liwtuw­
lllbut.tw6 t wGpwLtwpwr tunliwqmpJwli 2P2WGlibpmll wnwGg wn~ 2Jl2-
uwG hnf'\~ h~u(iw~w(j l..t GwtuwgwGewJflG llzw~mpjWG hwuwp, PW'1.4W­
gw6 t br~m ub~g~wJflg : Un2lLf1 ul:i~grwJ~ 2112wGw~f1 (3) tlJ1W llll:i'l.W~WJ­
t.tw6 bG bpbew~wG u~wqwnw~wttnr llwrlllltngGI:ip (4), hwrp ~lllJln'l. 
pwpbfl (5) l..t pwpbpfl tunpmpJwG ~wpq.wqnpuwu ubtuwGflquntl l:ip~m 
hl:iGllwG w0f1qlibp: 1bU'lup ub~gpwJil ttpw llPttwo bG bp~m hwm OI'\W­

tupwliwqnp Q.LWliqw~-..PtuJ1bgmgt'11U (7), hwpp~!U (6) l..t pbnGwJ1~rtU= lJI:i~ 
uOpwgef1 ctwuwGw~ wq.pl:iq.wlll[! ~wlllwpmu t 8-16 uu tunrmpJwup 
hn'l.fl tJ1tupbgmu, llnLwtunU'lbpp ~U'lplllmll, pnLUW~wO m WJL ufiwgnpJl­
libpp uwlipwgmu, ~nzlllbpp I?WJEWJnLU, hn11.tJ qbpflli zbpU'lfl hwppbgnul 
l..t tulllwgmli: 

1wllw~gqw6 wq.pbq.wlllObp~ oq.mwq.nromuu opuU'lopb LWJli 
~~pwnmpjntG t q.UlGmll q.JnLI'J.WlllGlllbuw~wli WJ1lllWflJ1nLpJnLGmu, ewfij1 
np WJli hliwpwqnpmpJmfi t lflWLflu I)W2lllWJflli wztuwlllwfielibp[! 4wlllw­
f1bl wq.f'nlllbtuG~~wljwG ubl'\ll ctwli~bmntu' qq.wLtmpbG 4f'tSWU'lbLn4 
wztuwmwowtuunu.llibfl[!. wnwqbL wpi)JmGwqbrn oq.rnwq.np6bL lllJ1W4-
lflnJ1Gbp[! l..t wnG: 

UU1mq.n11w4wG hwpgbr 

1. r·G! pwG t hnf1.)1 h~uGwt,wG l..t L!1Wgmg)11 uzw~mpjnLG[! : 
2. rG1r· hwllwp bG GwtuwU'lbuqw6 q.mpwGGbru. li~wpwq.pbe 

q.mpwGfl ljwnmgqwoeu: 
3. qntpwGfl ~G!Ujflufl· pl..tbp q.fllllbp: 
4. npnGe bG hn11.f1 GwtuwgwGJ2WJj1G uzw4mpJwG llbel:iGwfibpu: 
5. PwgwUlpbe gwewGGbpfl l.L bpbuqwpf11Gbpf1 GzwGwljmpjmGu l..t 

~wnmgqwoeu: 
6. "L~wpwq.pbe ljnqlllj1qwlllnpGbpj1 lL Q.LWGqwljGbp~ ljwnmgqwapu: 
7. rG11.4b"u bG npnznul q.mpwG~ I?WJ12WJj1U 'l)lliwflpnLpJnLU[!: 
8. "L4wrwq.pbe hni'\WlllwpllwG bplLnLJpr tnLpJnLG!J, Ulbuw4ubp[! l..t 

4wGtullwG ll~2ngwnmufibpu: 
9. Pwgwrnrbe ewum hn'l.wlllwpmuu 4wutun11. ubebfiwubpfl 4w­

nntgtJ.woeu lL wztuwlllwGpfl uljqpmupu: 
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10. t">Gglj~up· !?flWJpu hnfl.WlilWpmu~ 4wGtunf1. libf/bGwubp q!lmbf1: 
l!ltwpwqphf1 '1-flWGg Ltwnmg4_WOf11J u wztuwmwG{![!: 

11. t">Ci!fl" hwuwp bG Gwtuwmbul{w6 hnfl.fl uzwljm~JWU hwuwl.jg­
l{w6 lib{!bGwGhp~: lJI.jWf1W<tf1bi! l"lf1WGg ljwnmg4_w6J!WJP0 wnwuaGw­
hwllllJnt~JntG[! : 

2.2. '1Jwf1Wf1mwgt1wu t1lipliuwulif1 

~nfl.G oqmwqnf16liwG nG~wgQmli wrwwmwGmo t, GflwGmu UJW­
ljwumu hG pmjuhrll hwuwr wGhpwdhzm UUU'lWPWfl GjnLphfl[r nLUmfl 
wGhpwctbzm t tllGmu lillG!U. pmJuhrll gwGJ![! U. l{bqhmwgflwJ!l uGpwg­
{!mli WJG UJWPWPlilWgfibt: 

Uqpmnlifuujlqwqwu ll/Whwupuli{lf!." PmuwuGp! ub{!bGwGbrmt.t UJW­
pwpmwOJm~hpp uwmmguwG wGhwLtwuwpw!wtfmLpJmG[! !UJblilf/ t 
qbpwqwugfl 15% -flg, UJW[lWflLnWUJnLpWQflP!fibpnt.t' 25% -pg, qnUWfl.PP 
gpuwG ctwuwGwl.f 25-30% -pg, hwu{!wjpG ~WflWfllilWUJmpwgrP!Il 
WlltWflWillGhrml gpuw(i wGhwl\WUWflW~Wtf\nLJ'}jntG[!' ±8% -~g : 

'llwrwrmwGJm~bru tllGmo bu UJPU'l U. hbf1.m4. opqwGw~wG (qn­
liwf1.p, mnr~ u. WJLU) u hwG.QWJflG (wqnmwl.jwG, ~nu~npwljwG, 4wtrm­
ow-4wG): OpqwGwljwG UJWflWflLnWUJnt~bp[! UjWpmGwlJmu bG pmjubpp 
hwuwr wuhpwctbzm hrbR lllwppbp' wqnlll, :tJnu:tJnr . 4wtt"lmli l.t hwliwr­
qmu bG LllPLl UJWPWfllilWUJm~bp : ~WU{!WjpG[! ljwpnfl. t thObt n! lflPLl' 
liflWJU ublj wuhpwdzbm UUU'lWLnWf1[ln4_, L.twli hwliwtllr' bpljm ~wu 
wqbLP uGG'lWLnWflflbpnL!: 

'llWflW("ILnWUJnLf}hflp Oqlllwqnpouw(r b'1wGw4GbpG b(r ' 1) 2Wfl.W­
gw(r (hWUWlilWflWO), bpp wGhpwctbzm t hn11. umgGbt UjWflWflLnWUJmpp 
pwpllp llJlqw, 2) zwrwJpG' 4rrwm.f.mu t gwGJ!fl hbm ~wu gwGJ!brll 
uumguwG u. UJlilfl.Wlilm wJqpubrll uumguwu ctwuwuwlj : Cull nrmu 
opqwGwljwG UJWflWflLnWUJntpbpG wupnfl.!?nLPJWlip l.t hwG{!WJpGp 2/3 -[! 
hnfl.pG uwmnLgtlmu bG LillG!u gwG_e[!, uGwgwou· gwGJ!p hbm upwupG 
ljwu tuGwuJ!p ctwuwGw4· uGmguwG llunll: 

~wGp nr hwGgwJpG u opqwGwLtwG l1JWflWflUlWGJmph!111 ~pqpljw­
ubtuwGpltwljwG hwmljwGI12GI::ir~. uwmmguwG Gnrul::irn u WJLG mLuppbr 
bG, WutW opq.w(iwljwG ~WflWLnWUJmpbfl[! gpnuJ b(i qnUWfl.pWgpp~ 
ubJ!bGwGbpm.f. U. hn11. umgGmu qml}wGGbpntl, tw4 hwGJ!WJPG~. wtf\ubw­
ol.t t. lthGmpnGwtumJU qnp6nf1.nLPJWG wztuwmwGJ?WJpG opq.wGGbp mfil:i­
gnfl lib{!bGwGbrnq u hnfl umgGmu gw{!wGGbrml. ljnLLillPLlwmnrGbpml 
L.twu qmf}wGGbpmJ.: 

'l'lwpwpmwfijmpwgppt[! pW'l_ljwgwo t zwpctw4wG hwmwLtnLl 
pwtf\j?pg ltwli pmGljbppg, gpnfl WutWflWlilpg, 2fl!?WGwltpg , ~GJ'}Wgj?WJpG 
uwupg u zwpctwhwfl.nr'l- ubtuwGflquGbppg (Glt. 2.7): 
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lA;. 2 .1. =iwfipw;/1fi UjWf1W/J1WU}nLfJW9f1f110bf7/1 tnbjufJn[nQ/IW/;wtJ 

ujubtlwtJbf1f!· 
w) ul;wtfwnwl;wt/n[7. 1-pwt/lp, 2-t/ln/llWfJ[I/Jl, 3-h/lfJ{Inq[Wfi, 4-f}nqw-
t/nf7nf} hWf1UW[7WfJp, 5, 12- g{lnfl ul;wtfwnwl;tJbf1, 6-pWUWUjWZtnU/WfJ 
hw[7t1wf1wfip. 7-ofJWL/19 funrznt/wl;, 8- f!upwgpw;f1u wfif1t/, 9-qgnf7fJ/1l/1 
hbfiw{lwfi, p) wt/lubwtfnf1. 1-wt/lub. 2-juwnfJ/11. 3-UjWf1W{1tnwfi;mp/1 
Wf1/;f}, 4-fibtnfll, 5-WUfJf7WfJWfU}/1l t/WhWU, 6-Wfi/lt/ 

'TJwpwpmwGJnLp[! pWfH~p~ntl L9l.f.nLu t Ltgwuwnt"l ~wtflRP uh2, np­
mbfl.llg onr}wqnr lflntuW'l!'IPW qnqwl.f.nl"nfl. hwpuwpwGJ!nl.f. WJG uwmm­
gmu t hbml.tp uwumu qmCn{n'l pwctwuwpwppG , npmbflpg tL ~wtf\Llmli t 
gpnfl. uLtwqwnwljGbpp qpw U. zutrmlJ.mli 'lhutll hbm m 4nrw: 

'TJwpwpmwGJnLpwgpr~Ghpp wztuwmwG£119 wnw2 wGhpwctbzm t 
UJW!'IwrmwguwG GnpuwG ljwpq.wl.f.nrbt: 'lpw hwuwp 'lnqwL!nrnfl. hw!'l­
uwrwGJ!p L6W41J 'lGbtn4. wrumuwl.jwjpG 6wtuufl GnruwJ!l tlPW, ljwmwp­
Ltmu t tJlnpoGwljwG ULnmqmu: UJ11. ulljwmwLtml UJWI1Wf1UlWUJmp~ 
wrltrtr (pmGljbpp) ub2 L9l.f.nLli t nrmzw411 (G, ljq) J!WGw4m~Jwlip UJ~­
pwpmwUJmp, WJUnLhbmu WJG gpmu bG u ~wtlJnul uwljbpbu[! (S, u ). 

npf'lg hbmn q.mGmu. 

Q,,BV.,t 1, 

q = 600 '1q, 
(2.3) 
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nrunbrf Q9 -U wnw2WllfH!w6 QfltlwG GnflllwG t. 4qlhw, B -G' [!lil}q.p41lwG 
LWJUnL~JnLU[!, tl, Vw -u· tlbpbGwJ~ wztuwmwGewJ~G zwpddwG wpwq.m­
~JnLU[!, 4t1/ct, t -G' \flnpll~ ml.tnqnq~JnLU[!, pn1..4: bpb gpl(wo l.t hwz4,wp-
4WJ~G qwGq.l(woGbfl~ t1~2lt mwflpbpmpJnLG 4w, w1..4w 1..4bmp t llbpbuwG 
4WflQ.Wl(nf1bL l.t t.flnf16[! Llf14fibt: 

Ummq.nqw4wli hwpgbfl 

1. t"G~~· hwtlwfl bG oq.mwq.nf164.nLlll4Wf1Wflll1WfiJmpbf1[!: 
2. ta4_Wf14be L4W(lW(1ll1WUJnLpb[l~ mbuw4Gbp[!: 
3. l.J4wrwq.pbp hwGpwJ~G L4WI1W(lU1WGJmpwgfl~l~ 4wnmgl(w6p[! 

l.t wztuwUlwfiJ;?~ ul.jqpmGJ?r:r 
4. I"'G~l4b·u bG Ulllmq.mtl u 4wpq.wl(nrmttl L4Wf1Wf1U1WliJm~ll 

Qfltlw(i GnptlwG: 

2. 3. Bwfip/1 6 mul{tlwu tl/ipliuwubf7 

~nLJUbf1~ pbJ1J;?Wlllt.l.nLPJnLfi[! qq.w1.~npbG 4wtut.l.w6 t gwGJ;?~ nf1w-
4~9. ~u4 'lf1W wL4whnl(llwG brwztu~l?t:! wnw2~G hbflp~G hnqp tS~zlll 
fiwtuwl4Wlllf1WUlllnulli t: SwGJ;?p hwllwr Gwtuwl4WU1j1Wutmtwo hnq[! 
l40lllj? t L~fi~ ~mtup, pwl(Wf1Wf1 tunGwl(, uGfii}WGjmpbjlnl( WL4Whnl(-
4,w6, wnwug 4nzmbpp u llnLwtumnbp~. hwf1~bg4,w6: Pwl(wpwp Gwfuw­
L4WlllflWUllll(w6 hnq[! wpwq. t tnwpw(imll, LWt.l. t L4WhL4wCimtl 2hJ1tlm­
PJntGG m wGllf1uW2flbj1[!, nrnGJ;? Ul4WUlllnLtl bG ubptlbpp tl~wdwllwGw4 
6'Lilwfin u pnLJubn~ GnpllwL w6!1G: Ubrllbfl[! hnqmll L4btnJ;? t pwztu4.bG 
hwtlw~W~, WllW2W'lflt.I.WO tunpntpjWilp, OWOI.jl(b(j tunuwq hnqnq, L4Wh­
L4W(iqp gwGJ;?p finptlwfi: 

Q.nJnLpJmG m(ibG gwGJ;?p lllWflpbp bqwGw4Gbp, npnGgpg tL 4wtu-
4,w6 t WJU 4wll WJU gwGnqllbpbGwJ~ [lUlllJ1nLPJnLG[!: 

Sw(iJ;?p hpt1Gw4wG bqwGw4GbpG b(j' 2Wf1WjpG, Gbqwzwp, LWJUW­
zwp, tuw!wlll.t, ctwl4Wt.l.bGwjpG, hwUlWJpG (pfimll llb4 ubpll), pfiWJ~G 
(p(inul 2-3 Ubjlll), J;?WI2W4ntu!l pCiwjpG, 4bU1WQ.OWjpG, zwqwgwu: 

uzl(wo bqwCiwljfibppg hwgwhwmpl.jwjpG llzw4wpnLJUbpp hwtlwp 
wnwt.lbL Wfl'lJntGwt.lblll bG Cibqwzwp, tuw~wlll.t u zwlJ.wgwG gwfipbp[:J: 
Y.bf12PCi~u l}bumnul ubpllbp~ LnbrJ.wpwztumll[! 'lWztnmll wnwl(bL hwllw­
!W~ t: SWUJ;?[! 4Wll1Wpmtl b(j gwGp~ llbJ;?bfiwGbpnt.l' zwppwgwfiGbpn4_, 
nflnGJ;? pwctwGt.lnul bCi bf14m futlpp' nL£ipl(bpuw1. l.t hwmm4. npnGJ;? tL 
!lJ1bGg hbp~!lG 4Wf1nq bG L~Gbt Gwu hwtlw4g4,w6' gwGJ;?p hbm l4Wj1Wfl­
mwfiJmp lllWLnL hwllwr: OLG~t.lbpuwl gwfi~~Gbp[! Gwtuwrnbul(w6' bG 
mwppbr tlzwljwpmJubr~ ubrllbp gwGbtm hwllwr. ~u4 hwmm4o' llb4 
4wtl uwhtlwGwtflw4 ~t.ln4,: 
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l:!um wq..rbq..wrnwqnptlwG bqwGwlj~ gwue~ llbpbGwGtnn L!lfimll bG 
ljwtunt.l.~. 4gnqp l.t 4~uw4wtunt.l~. I1U4 [!ULn gw(ip~ bqwGw411' zwpwJnG. 
zwqwgwfi, puwj~G. 4blllwq..6'wj~G (6zq.r!lU1), J;?Wnw4mu~-pGwjpG: 

2.3. 1. 1wgwhwm/ll{w;/lli 2Wf7pwgwlili/if7 

Ofll4bu op~fiw4 J;?UUWJ14bGJ;? C3-3,6 hwgwhwUl!ll.jWJ~G zwrpwgw(i~ 
4wnmgl(w6Q[! u wzfuwUlwGpll u4qpmGp[!: UJG mfillt.l.bnuwt. hwllwljg­
l(wo, 4gnt.l~ tlbJ;?bGw t, Gwtuwtnbuqwo t gnpbG~ . LnWflb4wG~. qwpuw4p, 
q.wpm, ntnn~. tlwGp tnpm, nu1..4~. pw4LWJ~, hG'l4wgnnbG!l. ljnflblj~ l.t WJL 
ubptlbpp gwGp~ u 'lflW hblll tl~wctwllwGwlj L4WflWf1lllWUJnL~ llwrnm­
gbtm hwllwp: 

1wgwhwll1~4WJ~U pntjubpp gw(ip~ hWllWfl OQ..ll1UJQ..nf16t.ln'l. 2Wfl­
pwgwli[! pWf\.l.jwgw6' t Ub(lll!l l.t UJWflWflLnUJCijmp!l WJ141'\.bfl~g, UbflllW­
hwG WL4W(1Wtnfibflpg, ubptlpwrJNGbfll19 u WJLG (G4. 2.8): 

uq. 2.8. C3-3,6 hwgwhwwftltwJftli ZWflpwgwu/1 wb/lJfin[nq/Jwqwfi 
u/lJ/iUwfi. 
1-UGfiUWhWfi Wli/WfiWI./1, 2-Ub[7UW{1q!], 3-li/Wf7W{1tnWUjnLp/1 Wflft!J, 4-
li/Wf7Wf7U1Wfijmpwhwfi Wli/Wf7Wtn, 5- tfwp, 6-ub{ltlwtnwf7 /llnrzntfwq-
fibfl, 7-ntnUWI./101], 8- OWaq/Jf, 9, 10- UqWt/WnW/tWt/n{l UGf7UpW!]flfUbfl, 
11-DfJWL/19 wfi/lt/, 12-zflpwfiwq, 13- hhfiwtlww, 14- h/lf]flnQ[Wfi 

U2tuwmwGJ;?p u4qpmfiJ;?[! 4WJWUnLtl t hbl.tJWLntll: UbfltlwhwG u 
l4Wf1Wf1ll1WUjntpWhWU Wl4Wf1Wll1Ubpnq hWtlWL4UJLnWUtuwu Wf141'\.bf1~9 
hwtlw~wt.flnpbG I}ALflU hwGt.lnrt ubpllQ l.t L4WI1WfllllWUJnLPQ L9t.l.nLil b(i 
LtwR~ qpw, nptnbrt~9 tt' ubpllwmwn funqnqw4wzwp: Ubpllwlllwfl funlln­
t.l.w~Gbrmtl ~flWfl tuwnut.two ubfllln lt L4UJflwflll1WliJmPn ~2Gmll bG gwo 
u nCi4Gnltl ubptlpwf\.~~Gbpnt.l pwgqwo wl.jnujl hwmwl.jt'IG Ol 6w64l{mll 
hnrtnt.l.' wljnup L4Wll1hflfl tfltmqllw(i zGnnhpq u wtnwllGwqul4wuw4wt.lnfl 
ow64~j_(ibpnq: 

C3-3,6 zwpJ;?wgwfin GwtuwUlbut.lwo gwGJ;?~ GnpllwJnt.l gwfiJ;?~ hw­
llwfl UlbqwljwJbLPU oq.llll{nLil bG qnnowpwGwJ~G hpwhwuq.~ ll~wq..pw-

57 



liWJ~Q. npG ~11bG~g Gbpljwjwgfinul t gwCinlllizwljwpnLJubp~ gwG.Q~ Gnp­
UWJ~ ljwtutl.6mpjmG[! wljnuwljn6~ wztuwmwG.QWJ~(j bpljwpmpjmG~g. 
num I)~Wq.llwli~ ~wmwptlnul t gwG.Q~ GnpliwJ~ GwtuGwljwu lllbll.wlfw­
JnLU, np[! 6zuutmll t q.np6GwljwGnul: 'lpw hwllwp 2Wf1.QwgwG~ ubplif}W­
Il.~!Gbfl~ lllwlj l/lnmli bCi ljlllwtl, pwp<'lpwg(imli li~ wu~tl.r! lL <'lbn.Qntl. 
~mlllmli 25 ljwli 30 wGq.wu: 4Lnwtl.f1 tlflW pwl/ltlw6 ubrul~ qwGq.tlw6"[! -
~bm.Q t hwliw~wmwuwG~ pwGw(ll.tnt.l hwzt.l.wpljt.l.w6 wpdb.Qt'JG' 

~rDnBQ 
g = 10001] ljq., (2.4) 

nplllbll.' 0 -Ci wGtl~ lllpwllwq.~6(j t, li, n -[!' wei~ ~lllnLJUlCibf\tJ ~llt.l.f:!, B -u· 
zwp.QwgwGtJ [!GI)q.pljllwG LWJGnL~JnLG[!, li, Q -G' gwGEtJ unpllwG, ljq/hw, 
11 -G' wGtl~ uwh.Q~ q.np6w4!19r::! (0,85): 

bpb hwGtl.w6 hwztl.wpljml uLnwgt.lw6 ubruhr~ qwGq.woubp[! 
lllW!lPbp b(i, w~w wuhpwdbzlll t ljlnl/lnfubL ljn6~ wztuwmwupwjpG 
uwu!l bplJWilnLPJnLCi[! l.t l/lnp<'l[! ljpljGbt lit'Ju!Lt lllWflPbllnLPJnLG[! !WGgG~ 5 
%-~g: 

SwGp~ funpmpjwG 4wllq.wt.l.nllnLUIJ ljwmw11t.1.nul t uljwt.l.wnwljwt.l.np 
ub!lll~w'lll~Gbpt'J l)f111Er l/lnl/lnfumllnt.l., npn ljwpq.wt.l.nrt.l.nul t ~mmlllw­
lfwt6wljwtl.nn libtuwG~qli~ ljwpq.wt.lnr~! ~mmmwlj~ oq.GmpJwllp: 

2.3.2. ~w111mlj gwuftiu/;f1 

=!wmmlj gwG~!Gbr bG bq.tJ~mwgnpbG~, 6wljGI)bll.~. pwG2wrb11bG~ 
Lt pnumwGwJtJG lizwljwpmJUb11f1 gwG.Q~ llbpbGwGbp[!: 

l:;qfuqtnwgnf1buft gwGptJ hwliw11 Gwfuwlllbut.l.w6 bG CYITH-6, 
CYTIH-8 mGf1tl.bpUWL (hwllwljgt.l.w6) 2Wfl.QWgwGubp[!, npnGp ljwpn'l bG 
oq.mwq.nn6t.l.bL GwL. wpL.w6w'1411 u unLJG !Wl/lf1 WJL ~mpwllw~wl/lt.l.w6 L. 
lllflWUW!Wl/lt.l.w6 ubrllbJ1f1 6zq.flf1lll gwGE!l hwuwn' hwLnf1ljwt.l.nntl.w6 
hWG.QWJf1G ~WflWj1lllWUJnLpf1 lif1wdwliwuwlj UWlflmgmllnt.l.: CYITH-8 
zwp.QwgwG[! ljwnmgt.l.w6pntl. GliwG t CYTIH-6 -tJG, bpljmu(i tt ~GL.­
IlwmtJlj q.npOnll.nLPJWG bG , f1pwptJg Lnwppbpt.l.mu bG gwGt.l.n'l zwppbptJ 
pt.lntl. (8 l.t 6 ZWPE): CYTIH-8 zwp.QwgwG[! PWI1.lfwgw6 t 2!12WGwljpg, nptJ 
tl.pw lllbi'\WlfWJt.I.WO b(i mp gwGtJ! pwdwGilnLG.Q(ibp u !npu ~W[lWj1lllW­
Gjntf}Whw(i w~wpwtnGbp m hf11)flnhwrtnrflw4nt.l. .QWilhwp, hbGliwG-pw­
GwrljuwG wGflt.I.Gbr~g. q.6wGzf1!Gbp~g. gwGn11 w~wrwmGbfl~ zwpctw­
hwll.nP'l libfuwGf1qlirg: SwOnrt pwdwGllmG.QGbfl[! (ubljgtJwGbfl[!) 2f12W­
Gwljf1G ll~wgtl.w6 bG .Qwnortwlf qmq.whbnwq.6wJrG ljwtungGbrf1 oq.Gm­
pJwlip: 

'll(il.tliwmt'Jlj mr~ll Ubflllwhw(i W~WflWln[! PW11.lfwgw6 t ubpll­
Wj1lf'lf1Q, GnupwgllwG ~WJLnw<'ll.t tugtJljf1g, ubruwhwG uljwt.l.wnwljt'Jg, 
fuwn(i~!t'JQ, ~WjlnW<'Ilt U~2W'lflflf19 lt brtwGf1ljf1g: unupwgmtl[! utnbrt6-
tl.mli t htuymzwrdf1!f19 zwrctwpbpt.l.nrt ljbGmpnGwfumJU pwlihwrntl.: 
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flP 1-2 q_crw(ip ZWfllUJpG gwGQp hwuwp" hwGQWJI'!G LqW(lW(lLnWUJnL~p 
Qf1LlWG hbm llpwupG: Pwrtl.jwgwo t 2fl2WGwl.jpg, hbuuwG-pwGwrl.juwG 
wGpLj_Gbp!lg. LtJntuwGguwu ubtuwu!lqlipg, brl.jm Ul::if1UWf1\.jrtbflpQ, 1-2 
q_owGp ul.jw4.wnwl.jw4_nf1 ubpu~wrthiGbptJg, hbmQwGzp~utprg L. tLhlt­
LnflWWqr)wuzwGuwu UWflf1W4.nrmutJg: Ubl.j qowur ubpli~W'l.hH! PWrt­
l.jwgwo t 2(12WUWl.jpg , QW1101l.Wl.j 6tuG!1woL. ubtuwGt'lqutJg, ubpup awqw­
ppg L. llpLljwGg GLtwmuwup hwumwmmG wGLtJwG mwl.j mbrtw4wJLlw6 
bpltm u4w4.wnwl.jGbppg: tpLtqawGr Ub[1Uf3Wll.Pl_Q , r mwppbpm~JmG Llblt 
q_owGrr. mGh ubrubpp bpl.jm owq_wpGbfl u bpl.jnL u4w4.wnwl.jGtr. npnug 
lll'lllf!f! LlhllJwug Gl.jwmi.lwllp l.jwpbLh t ltJnltJntubl: 

l"flwpwpmwGJm~p hwuwl_w\.f' Liwmmgmu w~.qwhn4.btm hwuwp 
ljwpq_w4.nrnu1 bu LtJwl.jwGGbpp 11Pflf1[l, tJul.j ubplip liwUlmguwG GnpuwG 
ljwpq_w4.nrbLm hwuwr mwrpbfl wumrtwur4.utrr oq_Gm~Jwllp Lflnlfln­
tumu w~.qwrwmGbpp ttwbnh ~.qmnqmubr/1 f:}P4.Q : 

PnumwDwJftu lizwl.jwpnLJubrh gwGQp hwllwfl Gwf"uwmbu4.wo t 
CEY-2-7M 2W(lf1WgwG[l ' Wq_f1bq_wmwLlnf14.w6 HEY-4,5 q_np6pQp hbm: 
tunr wl.jnuGt:ipnu1 gwuf![l ljwmwrt.lmi.l t Gf1Gf1, tJul.j hwp~ tlwJflG(lmt.l' 
~nJlU 2WflQOfln4.: 

Cwpf!wgwGr hpi.lGwl.jwG hwGq_mJgGt:JrG bu· 2f12WGWl.j[l, ul.jwtlwnw­
l.jwt.lnr ubruwhwG wlljw(lwmGt:ip[l, unll.r~w4.nr ubpli~w'ltJiGbp[l, ht:JG­
uwG-pwGwfll.JLlwG wGtJLlGt:irf! : 

Uztuwmwuf1~ ctwi.lwuwl.j ut:Jru~wrthiGt:ipu uu~wumi.l t:JG Gwtuw~.qbu 
hwGt.two wl.jnuut:irn4.. ubpliQ gwGbLn4. wl.jnur hwmwl.j~g 5-8 uli tunr. 
npmbll. UjWhUjwG4mli t wGhpwd"t:izm tunGw4.mf3JnLG: 

2. 3. 3. 4W{II.flnjlftfWUlU/jft! LfbpbUWUb{l 

4wpmn:PrLwmGl.j~~GbpQ GwtuwUlbut.lw6 bG 30-50, 50-80 L. 80-100 
q_ ~wltJt:ifltJ, uwtuw~.qt:iu mt:iuwl.jwLlnrt.lw6 l.jwpmn:)J~L~ t.qWLW(lut:ipp 
l!lGl.jliwG hwliwf1 : PwctwG4.mli bG brljm tuup~ · lJWJln4tJqwgl{w6 UJWLWf1-
Gt:Jrh mGljuwu (KCM-6, KCM-4, CH-4E-l, CH-45-2) l! JWf1n4rqwg4_w6 
(OLWO) t.qWLW(lGbflr mGl.juwG (CA51-4A) libf!bGwGt:ip: 

KCM-4 llbQbGwG GwtuwUlbut.l.wo t 70 uli li~nwrf!bpm-l_l.jwrmn:PrLr 
i)Wf1n4.hqwgt.lwcr L4WLWf1Gbpp mGl.juwG hwuwp' hwGQWJ~G t.qW[1W[1LnW­
GJnLf}b(lt'l upwctwuwGwljjw liwmmguwup: 

PwrtLJwgwo t zr2wuwl.jpg , ubri.lh (h/1liGwl.jwG) L. pt:inuuwG pmG-
4t:.rGbppg, bpl.jm mGljLiwG ut:il.jgtJwGbf1~g. ~npu UJwrwrmwuJm~whwG 
WUjW(lWLnUG(lnLl Gf1l.jm UjW[1W[1LnWUJm~fl Wfll.jll.bflpg , (O(lU hwuwl.jgLlwcr 
n11.umgwJhG tun\.f'pl.jubflpQ, hbGuw(i wGp4.Gbf1pg, ow6l.jtJ[Gbppg L. zwp­
d"whwrtnf11l ubtuwGrqutJg, nrG 1111 zwrctmuu umwumi.l t mrwl.jUlnf1~ 
hqnpmf}JWG wG2wmuwG LtJubnpg: 
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~ri.lGwljwG t.. pt:mGLlwG pmGljbpGbpQ otuGpwot.. upwgl{wcr bli ppwp: 
pbnuliwu pnLGl1hll[l htJrwnq_Lwunl{ 112hg4.mli t q_tmupG, pGQGw~wlf'pg 
111

wLwrGtru L94.mu bG Grw ut2 L. pwrorwgGtLru ~wltJl{mli hruuwljwG 

pmuljbp: 
SGljn11 ub~gpwli pwll.ljwgwo t tuwnGp[wl{nr m zubl.jw4.nr bp~m 

uGn
11 

zbrblf'utrl19 u q_I)Wlwu4wl{wnwljwlj_np mGljn11 WUjWf1WmGb(lj1g: 
3m[lWQWU[jnL(l q_I)Wl mGp UjWLWJ1WUGil.Uj1[, np[! qmulj_mu t quUJWUW\.jp 
wqflbgm~JWG mwlj: SGljn11 WUjW(lWLnP LJ.1LnLnliwG d"wliwGwlj, q_r)WLGbpG 
wugubLn4. uun11 2trblf'ub 11r UJWLwrutrr ztrmmt pnumu tG ub~w~wG 
LJ.1WLWfl 1.t mbll.wltJntumu r)bll.ll'l tunltJt'li.J[l, npmt11 ubll.lii'!W htnwgt\.nLli t L. 
LJ.1WLWfl[l QGLJGmu pwg4.w6 w~nup ubs-,: uwtuQWG UJWLW(lP ouljGbl[! 
pwg4.w6 wl.jnur UG2 ~wltJLI.mu t UJW[lWJ1LnWUjnL~[l L. owo~LI.mi.l hn'l.W­
zbf1Ln04. (1 ,5-3 uli): UjumhbmL. owol.jtJ[ubfl[l owaLJmu bG UjWLWflGbpl}: 

4wJ1mn:)JI1LP muljuwli GnfluwG l.jwf1q_w4.nf1mO bG zwpd"whwll.n[lfl 
LittuwGpqur 4JntuwuguwG ~rt.I.D ~wu wq_pbqwUlt'l zwrctuwu wrwqm-

~JmGQ 4'1n4lntubLn4.: 

2. 3. 4. Uw0/1[ wmulj/12 Lfbpbuwub{l 

uwtuwmbuLlw6 bG pwG2WJ1WUOQWJI'!G , b~b[lWJnLrtWLnnL, hLW411 l.. 
wJL Lizw~wpnLJubrt'l uw6tJLlibrh . hGiUJbu uwL. hwmwUJmrtwmm Lizwl.jw­
pnLJubrh ljn~mGGbph (wf1liWLnW~WLUI:if111) mul.juwG hwllwfl: Urmwrwm­
~JmGmLl LWJG 4tJrwnm~JmG bG qmhL CKH-6A L. Uf1W Wf1r)pwl.jwGwg4.w6 
mwf1pbf1wl.j MPY-6 uwOtJLwmGL!hi libQbGwGbf1[!: UwOhlwmG~hi libQb­
GwG (Gl.j. 2.9) pw11.l.jwgw6 t mGl.juwu wq_rbq_wmrg L. Lflwgmgp[ uw(lf1W-

4.nrmupg: 

6 

l.Ji;. 2 .9.!\1/P Y-6 uw6/JL wmulj/7! tJbpbuw. 
1-hbUtJwu-pwuw{lqtJwu wli/Ji.f, 2-uumw[lwu, 3-muqnrz Wll/WfiUJifl, 4-
uwo/JL {j/;[1/J W[l/j!]b[l, 5-q[ UJUl/UJ{f, 6-/Unt/1/14. 7-p[ltJUJ{j UW[IP, 8-

I]UJ[IW/jUJ?Wflp. 9-p{I/J pwp 
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S04liwG wq.pbq.wmo PW'l.ljwgwo t bpljm hbGuwG-pwGwpljuwG 
wGpl{Gbrnt.lzr2wGwljpg L. l[bg tnGljn'l. ubljgpwubrpg : 

SGljuwG ubljgpwG ljwqul{w6 t uljwl{wnwljwl[np mGljn'l. WUjwpw­
mpg, uwhwi.Jn'l.wl[np tuntflpljpg, uw6tJL[! 2fl2WUjWllln'l. hn'l.Q tumwgun'l. 
cuwul[wljubppg, 2flUW0 UWflj!pg, UUlllWlllb'l.bflpg 1... uw6tJL0bpp WfllJ'l.b­
ppg: 

SGI.Jn'l. WUjWflWlllQ (3) ljwqul[wo t u4wl[wnwljpg , npp L[pw lllb'l.w-
4wJL[w6 bG uw611Lwpn0p~Obfl[!: Lpwgmgp~ uwpewl[npuwG ub2 umGmu 
bG 21111 pwnbflQ, uw6 f1L Gbpp fl.Wflwljw zwrebp[! , 21111 l9Wt.lnruwo tablj­
mnrQ . npnun wupwgl[mu bG mpwljmnpp l{pw: 

UztuwmwGnp <twuwGwlj uw6f1Lwpnunw pwgl[bLm UjwhpG pwG­
qnpl! uw6f1u:~ l)umu t pnGp~p ub2 1... Ujwhmu upG~L.. tflw4l[bLQ, nppg hbmn 
uw6plQ mb'l.wtflntul[mu t tuntflf1411 ub2, WJfl. UjwhpG q.lwGplj[! pwgmu t 
pnGp~[! L. uw6pl(! QGljGmu t pwgl{w6 wljnup ub2 m upwdwuwGwlj 
q.LwGl[wljGbrnl[ hn'l.ml'i wupwgl[mu: UJ'l q.npon'l.ntf}JWO hbm upwdw­
uwGw4 2112t.lmu t nnnq.uwO mw4wnf1lm 1... 2rmu uw6tJLP wruwmwJpG 
hwuwljwpq.[l : SG4uwG tflnnp nwnp fl.bllj£mu nnnq.uwG l?nLfl[! wG[IGfl.­
hwm hnumu t: LJbebGwJn mGljuwG £WJLQ ljwrq.wl[nrl[mu t 10-140 uu 
uwhUwGGbrmu ' uw6f1LwpnGp~Gbrp nwGw4n 1... zwrawhw'l.nfl'l ubtuw­
Gpqup tflntuwGguwG pl[p tflntflntumunl{: 

1. f'lu~Ujpup· G UjGlll£ t lP0f1 gwGep hwuwp Owtuwlljwmpwuml[w6 
fl.W2tn[! : 

2. Pwgwmpb£ hwgwhwmpljwJpO zwrnwgwup ljwnmgl[wono: 
3. u4~rwq.pb£ zwrnwgwGp wztuwmwGnf1 uljqpmuno: 
4. npn 0£ bG hwmmlj zwpewgwGGbp[! : 
5. uljwpwq.pb£ bq.pUjmwgnpbGp zwpewgwGp ljwnmgl{WO£[! L. 

wztuwmwuep uljqpmuno : 

6. Lljwpwq.pb£ 2W£Wflp 6wljGfl.bfl.f1 gwOetJ ubebGWJP ljwnmg­
l{w6£[! l.t wztuwmwuno: 

7. Lljwpwq.pb£ pwG2Wf'lwpnumwGwjpO uzwljwpnLJubpfl gwGep 
ubebOwJp ljwnmgl[w6£[! l.t wztuwmwuno: 

8. uljwpwq.pb£ ljwpmn:flf1 lWlllGI.jp~ l.t uw6f1lwlll0ljp~ ubebGwubpp 
ljwnmgl[w6e[! l.t wztuwmwuno: 

2. 4. Pm;ul:ifl/1 juuwlfp/1 Lfl:ipl:i{jw[jf:ifl 

Pwpap pbp£ umwGwlm hwuwp wGhpwdbzm t tuOwun mwObl 
pnLJubpp Gljwmuwup: luGwunf1 dwuwGwlj ljwmwpl{n'l. hpuGwljwG q.np-
6n'l.nLJ}JmuGbpG bG hbmgwGnwJpG gwnwumuo {upG~ L. pnLJubpp 6Lbl[! m 

62 

flflWOpg hbmn). pnLJubpp Gnupwgmu[! (6wlj0fl.b'l.tJ uzwljmf}JWO dwuw­
Gwlj), UP2ZWflWJPU 4mLlllf1l{wgpwG' upwdwuwGwlj uGmgmunl[ 4wu 
wnwGg fl.flWO , hbpppgpfl.nll. Lizwljmuo l.t WJLO : 

LJzwljwpnLJubpp qwpq.wguwG uljqpGwljwG tflnqmu uzwljmuo ljw­
mwpl[mu t hpuGwljwGmu gwnwOGbpnl[, npp awuwGwlj nwmwJL[mu t 
hn'l.r 4b'l.l.t[! l.t wpuwmwhwG wpl{mu fl.bnl.tu J}nLJL qwpq.wgw6 LinLw­
tunmbp[! : UnwGapO' GwtuwOLWJpG, gwewumU[I ljwmwpl[mu t 6Lblnt9 4-
5 op wnw2. pulj bpljpnflfl.Q, 6Lblmg hbmn , bpp al.twl[npl[mu bG pmJUP 
bpljm qwpq.wgw6 mbpL.Gbp[! : VbebGwJp zwpduwG wpwq.mJ}JnLGQ 
wnw2pG fl.Gllj£mu Ujblll£ t Lf1Gp 5-6 , bpljpnpfl. fl.bUj£nur 3-3,5 lju/d: 

~wgwhwmpljp l.t WJl uzwljwpnLJubpp fl.W2lllbpmu L'inlwtunmbpp 
n~G~wguwG hwuwp oq.mwq.np6mu bG hbpppgpfl.ubp, npnGn uzwljwpnlJ­
upG ~bG l{Gwumu: ~bpppgpfl.[! J}nLJOp Uj(1GUjWflWlll t, npp LnLCnLJJ}nl{ 
(tflnzpwgl[w6 l[f16w4mu) fl.W2lll[l upu4mu bG: 

Gwpwhbplj uzwljwpnLJubpp tuOwuef1 hwuwp oq.mwq.np6l[mu bG 
4mLmtJL[wmnp-pmuwuGp~Gbp (Glj . 2.10), npnun 4whwl[npl[w6 bG mwp­
pbp GzwGwljmpJWU wztuwmwGnwJf10 opq.wGGbpnl[: 4wtul[w6 dzwljl{nfl. 
pnLJUGflp mbuw4pg m qwpq.wguwG tflnqpg , ljnqmpl[wmnp-pmuwuuf1w 
hWUWLfll[mu t £W'l.hw0n'l. , mupl[bflUWl UlWJ!WOL., fl.flWOL., tfltupbgGn'l. . 
pnt4lP9 1... WJL pwppljObpnl{: npUjbuqp uzwljmf}JWU dwuwOwlj pnLJUG(1[1 
~l{Gwul[bO, wGhpwdbzm t UjWhUjWObl pmUWUjW2lllUjWO q.nmp: 

l.Ar 2. 10. lfmflJ1/11/WlJ1n{l-pmuwuuf1l. 
1-C[Ipwuwft, 2-ftwfung, 3-t/mfuwugnuJ, 4-t/b{IL/1 Of]W/t, 5-ftwfm­
uwft, 6-U/J1fl{I/IU Of]W/t, 1,8-wuf7t/ub{l, 9-iJ1WftfJf7fl, 10, 12-pauf1lub{l, 
11-l.l{whwuq, 13-l.lfWfiWfi/J1WUJnLfJW/J1Wfl funf7ntfwft, 14-ftwuqw­
/J10f7, 15-W2fuW/J1Wupwjf7u O[lqWUUO{I, f6-u2wqatfwu tjwhwuwft, 
17-wtfwb, 18-g{l/ll, 19-pwuftw, 20-ftw[lqwtjn{l/ll 

4ntllllpl[wmnp-pmuwuGtJw PW'l.ljwgw6 t GmJOwGL'iwG ubljgpw­
Gbppg, npnGe hwl[wel[mu bG ublj LWJUWljwG hb6wGp l{pw: 3mpw­
ewG~mp ubljgpw ppbGpg GbpljWJWgOmu t £WI10fl.Wlj qmq.whbnwq.6w­
JPU ubtuwOpqu, npp l[pw hwl[wel[mu bG wztuwmw0£WJPU opq.wGObfl[! l.t 
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UJWmobGwhwG wG~l{Gbf1Q : Cf12WGwlj~ l{[1w wd[1wgl{wo bG GwL. UJW­
f1Wf1U1WUJnLJ'}wgwG WUJW[1WU1Ub[1 , n[1nGp 2WfldmdG umwGmd bG dbpb­
UWJ~ hbGdwG-pwGw[1ljdwG wG~l{Gb[1~g : 

Ummqnll.w4wG hw[1gb[1 

1. n·f1nGp bG pnqubf1~ tuGwdp~ bll.wGwltGbno: 
2. UnLwtunmb[1~ nlGlwgdwG ~GlUJ~u~· b11.wGwljGb[1 q~mbp : 
3. rGl~· hwdwf1 t oqmwqn[16l{md lJmLmlll{wmn[1-pmuwGplQ, 

Gljwf1WQ.f1bp '1f1W Ljwnmgl{womr 

2.5 Q;nuzwmfJmtuwljwfJ t12wljwpm;utpj1 h/JtfwiJfJmp;mtJIJtpjJ LL 
tfuwuwmmfJtpjJ fJI:it.J u;w;pwp/J tftptfJwtJtp 

U2w1.twpnqub[1Q l{bqbmwgpwJil QUf}wgpmd l{w[1wljl{md bG qwGw­
qwG hpl{wGI"].nLf}JmGGb[1nl{, llGlUJbu GwL. UJ1WGg dwuGwljpn[1bG ltwd 
wdpnl1.2nLf}JWUp ljwf1nl1. bG nlGlwGgGbL qwGwqwG l{GwuwmmGbf1 ' 
n[11"].bf1, ljJ10nll.Gbf1 , dnf1btuGbf1 L. wnG: Q.)mll.wmGmbuwljwG dzwljwpnLJub­
f111 hpl{wGI"].mf'}JmGGbf111 L. l{GwuwmmGbf111 ml{wo l{Gwuo ljwf1nl1. t 
hwuGbL mwuGjwlj dllLilnGwl{n[1 rwwdGbJ1p, mump 1"].[1WGg f].bU W[1f].JnL­
Gwl{bm UJWJ.f>Wf1bLm GUJwmwLtnt.l dzwljl{wo bG hwdwLilf1 dll2ngwnmd­
GI::if1 . wqnmbtuGpljwljwG, UbLbltgllnG ltbGuwpwGwljwG, ubtuwGpljwljwG L. 
f>lldllwLtwG pGmjf}p: uz4.w6 dll2ngwnmdGbJ11l9 wnwl{bL Wflf].JnLUWL{bm t 
ppdpwljwG UJWJQW[1Q, n[1p wdbGwmWJlWOL{wo b11.wGwljGb[1G bG lflW[1-
pb[1 f}mGwp~d~LjwmGbf1119 UJWU1f1Wuml{wo LnLOnLJf}nl{ Uf1ultmdo L. tjm­
znmmuu. llGlUJbU GwL. Ub[1Ubf111 wtumwhwGmdu: 

Q.)mll.wmGmbumpjwG db2 oq.mwq.nJ16l{md bG OD-1600, OBT-1 A, 
OBT- IB, OCA, OH-400 pwqwjpG (Pf1 WJlf].pwljwGwgl{wo lflW[1pb[1Wlj­
Gb[1ml), OITW-1 5-01, OM-63 0 L. WJL Uf1pultlllGI::iJ1[!, n[1nGp ljwnmgl{w6j;!nl{ 
L. wztuwmwGEil uljqpmGEml. Elli. bG U1WJ1pbJ1l{md ~f1Wf1pg: 4.Gwuwl.llm­
Gbf111 L. hpl{wGI"].mpjmGGb[1p l"].bU UJWJf?Wf1p hwUW[1 OQ.lllWQ.n[16l{md t 
GwL. Af-YA-2 wt[1nqnLWJpG qbGb[1WlllnJ1Q, nJlp Ljwr~mgl{wOpQ L. wztuw­
mwGpp uljqpmGpQ mwf1pb[1l{md t GwtunJ11"].Ub[1pg : r l.llW[1pbf1nLf}JmG 
GwtunJ1f1Ubf1p , wt[1nqnLWJpG qbGb[1WlflnJ1mU pmGwj;!pdpltwmp LnLOnLJPil 
l{l::i[1WOmUQ UWG[1 dwuGpljGb[1p LjwmwJll{md t 2bf1UwdbtuwGpljwljwG 
(mwp) ljwd dbtuwGpljwltwG (uwnQ) tjlnzpwgdwG b11.wGwljnl{: Q.bGb[1w­
mn[1[! PWil.lJwgwo t YA-2 zwf1dlllll9 . Of].WU11.1llll9. pbGqpGwJpG hf1w6n­
[1wGpg, WJflUWG tugpg, zrltwgdwG tunll.nl{wljpg , tjlnzpwgmglll OW)flW­
UjWGwljnl{ wztuwl.llwGpwjpG tjlpbL.Qpg , f}nLGwp~dpljwl.llp L. pbGqpGp 
pw£!bf1pg, dwq.GbmnJI19 L. ljwj6wnpg: 

UztuwmwGp~ dwdwGwlj pbGqpGil WJJlnLUpg Wr1W2WQWO zrLJwgwo 
qwqb[1p, GwtuEWU OWJf1WUJWUW4 umGbLQ, tuwnGL{md t f}nLUWj;!pUpljw-
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mo L. q.nLnf1zllwGmu: OWJf1WUJwGwlj~g f].nLf1u q.wl~u . tuwnGmfl'l-U ztjll{b­
tnt.l UWr1Q 0'1~ hblll , l{b[1 t wol{mu dwnwtum11.p , n[1G tL owoltmu t PnLJUQ: 

SpUJWJ~G uf1ulJ~w (Gl.j . 2.11 ) pw11.l.jwgwo pwppg , qm~lP9 . LnLOnLJ­
f' ~ 011.P l ll9. pwpOfl L. gWOfl nG zuwG tunll.nt.lwLtwzwrbrllg , WUJWhnt.llll L. 
nb'1m4gllnG tjlwljwGGbrllg . nGzwi_wtjl~g. LQWL{nnuwG hwf1UWJ1WGppg , 
OWJJ1WUJWGw4Gbf1pg: UrulJillP wztuwmwGEil uljqpmGpQ hbliluJWLG t : 
UJ1u4t.ln11. hbll.mlJo , nJlQ GwtuwUJbu UJWlllJlWUl.Ill{bL t 2f111 L. f}mGwp~u~­
l.jwmll nJlnzwljp hwnwpbJlnLf}Jwup tuwnGmpf].pg, LQGmd bG ubpbGwJp 
pwp L. WG[!GI"].hwm tuwnGmd: 

Pwp~ hb11.mljQ dmGmd t Ull.PlP ub2, nJl[! pWJ10J1 6GzdwG mwlj WJG 
d11.md t l"].bUJil OWJf1WUJWGwljGbJ1 , nJllilbll. tjlnz~wgl{md L. nLil.Wfll.jl{md t 
flbUJil pnLJuu: 

ulj.2. 11. U;qm pwt5hw{IWJ/1fJ U[IU/j/7!.. 
1-pwp, 2-urzuwu fumzmfwlj, 3-an{lw/j, 4-tdt/jmnfl, 5-qm/J!., 6-urz/J!., 7-
an{lw/j, 8-nb!Jm/jgjmu &. wu;whm//7!. 1/Jw/jwuUbfl, 9-tdb/jmnflfi an{lw/j, 
10-Ubflwauwu junrzmfwljubfl, 11-1/Jnzfiwgunrz uwf1pfi junrzmfwljubf1, 
12-o!Jwurz/J!., 13-urzuwu funrznt/wl.t/1 zmmgbfl 

bf}b Uf1UljdwG dwdwGwlj PnLJU~ dwljb[1unLJf}Q owoljl{md t pmGw­
ppurLtwmll LnLOnLJf}P PWf1W4 zbrmnl{, WUJW tjlnznmdwG dwdwGwlj ' 
tjln zr f}nLJGil : :>GwJWO tjlnznmmuo uJ1uljuwG hwdbdwm UJwhwG2mu t 
f>~l owtuubJl (LnLOnLJf} lP UJWlilf1WUl.Ill{md) L. tjlnznmlll dbpl::iGwGI::if1[! 
ljummgl{wopnl{ wl{btll UJW[lq bG m tdwG, uwl.jwJG WJU q.nf10[!GpwgG 
mGr nf1nzwlJr f}bf1mf3JmGGbf1. f}mJGil owtuuo 4-6 wGq.wu ubowGmu t, 
tjlnzrG l{wm t 4UJlmd pnqupG L. f}nLJL pwdm wql"].bgmpJwG mwlj 
f}wtjll{md t ljwu pzl{md-mw[14_mu· w11.mnmbtnt.l Zf12WUJwmu: UJGmwub­
GwJGilt.l tjlnznmmdnl{ p~dpwljwG UJWJ.f>Wf1Q q.mbt t LWJG lJ~f1wnmpJmG L. 
WJ'l- GUJwl.llwljnl{ uml::i11.6t.lw6 mGpl{bf1UWL tjlnznmri.ll mbtuGntnq.pwljwG 
utubuwG pbf1l{wo t Glj . 2.12 -md : COnznmlllG oq.mwq.n[16l{mu t WJQ.~GI::iflll 
Lt l"].wzmwJrG d z wljwpnLJubf1~ hwuwr: 
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vlj. 2. 12. Lw;u IJUfl.Q{I/jnuJmj mutufbfiUWf t/lfl2fll.l1/li. 
w) t/m2n1.11/1//l utubtiwu, p) /uw!]n!J/1 w;qm t/ln2nwtiwu uwflp. 1-pnuwlj, 
2-oqwdn!] (6nu;wu), 3-2!JfJWJWL/nf7 t/lntuwugmti, 4-/uwnu/11, 5-2ublj, 6-
hwunfJ ljnr5, 7-pmu/jbfl. 8-r5bfJPwifnf7 OWJfiWU/Wuwlj, 9- pwtihwfl, 10-
h/lf){lnq[wO. 11-Ljwp. 12- t/Jn2m btp/1 wugp, 13-Un!]UW/j, 14- qwuo/li, 
15-/jW{IfJWUWJ/Iu Lftubn, 16-pwtihw{l/1 u;ww;wu, 17-DbfJPwOL OWJ{IW­
u;wuwljub{l, 18- /ufl!]flljW/j, 19-t/Jn2fll 2/1{}/1 btpW}/IU wugp, 20-{}ftW/j 

<Dnzm.n~j_tJ wztuwmwCiEtJ mbtuGnLnq.tJwltw(i q.n[lO[!Uf3W9Q pGm-
f3Wq.(lt.[mu t hbLnl..JWl 4brur PmGljbptJ hwmwljp WU9Eil9 u(imgnrt zGbljtJ 
L. Ljn6jl utJ2ngnl[ trnztJ f3nLJU[! L94mli t 4WEt'J t.lrw. OflLnbrttl9 (ib[l66l[l::iLnt.l 
J!Wuhwrmt.l. tuwnul[mu t o!ftJ hnuEtJ hbm m 6wmw1..4wuwttn4 mrtrtt.lmu 
llbl4tl pnLJUQ: 

UJq.tJubrtJ L. !fWZLnWJ~G uzwljwpnLJUbfltJ uzwljnLf3JWU <twuwuwlj 
trnztJ f30LJGtJ WLilEG wGhrwd"bzm t mrtrtl:il EWlim hnuw(i_En4: 

<Dnznm~ill trEI:i!Eil !fllflEU ttwrq.w4nrl[mu t htJ!fllnq.LwCitl oq.Gm­
f3JWup: 

'-iuwuwmmubrr L. htJ4wCi!fnLf3JmuGI:irtJ 11bu ErutJwl.jwu L4WJEwrtJ 
litJ2ngwnmuul:irllg ubl.ju tL hwuwrl[mu t gwu£r9 wnw2 ul:irul:irr wtu­
mwhwGmuQ, Ofl[! ltWUlW(1l[mu t hwmmlj wtumwhw(itJj_ ub_EI:i(iw(ib[lnl[' 
j_Ofl, ljjluwj_nfl ljwu f3W9 (tunGw4wg4w6) brtwGwljubrm{: ~nfl wtumw­
hwuuwG <twuwuwl( hwmplj[! 6w6Ljt.[mu t trnzfl f30LJUP PWflWI.j zbrmn4. 
2-6 wutJu hbmn gwGL[mu, ljtJuwj_nfltJ d"wuwGwlj hwmfllm f3fl2nLU bG 
hbrtm4 f3nLUW£Pliflljwmn4 l.. lip J!WUjl <twu hbmn _Ewuwhw[lmu, j_0(1Wg­
Gmu u up _EWGfl O[l hbmn gwGmu, tunGwl[ wtuUJwhwGuw(i d"wuwGwlj 
hwmfl4G wnwmnrbG f3fl2nLU l::iG hl::irtm4 f3nLJGnl[, 2-3 <two hbmn pGwl.jwG 
brtwGwl.jnl[ j_n[lwgunLLi ujlGj_u Gn[lUWL funGwl[nqiJWU hwuGbll} u wGutJ-
2WL4bu gwGmli: 

UtumwhwGmuQ ljWLnW[ll[nLO t UlWppb[l ul.jqpmG_EGbrnt.l wztuwmnrt 
ub_EbGwGbflnt.l' f3UpndjWJt'JG, zGbljwJflG l.. tugwJjlU, O[lOU£ flrwrjlg LnW[l­
pbfll[OLU bG hwmtJljG m !}mJGG pflWfl tuwnGnrt wztuwmwGEWJflG orq.wG­
Gbfltl ljwnmgt.[w6J!nt.l: 
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CGb4wJtJG uljqpmGJ!nLl wztuwmnrt mG~4bflUWL wtumwhwGtJw (Glj. 
2.13) pw11.4wgw6 t 2fl2WGwljpg, hbGLiwG wGtJ4Gb[lpg, hwmtJLjjl l.. f3nLJGfl 
pmGljb[lGbfltJg, hbrtm4 f3nLJGfl pwJ!flg , tuwnGnrt l.. 4lntuw!fflOrt zGbljflg: 

?~ .!.., i . .J /1. ::. ,ff. ,.:!.. }.& !l -
:,.....- r-~-~-=-"~ . i)-- / .· ·• 

A~\~ ' I \\ ~ ~ _ _..../ ~-, ;-.:-'~\> 
I ~ ~-~ \ 
I 0: -""! .-""- • • -\ 

l 0 1,/;::-.( ~ -
,1.--·\·~ •t -
"-<X'\:\~ j , 

, ~\~~( J ' /' )-~ U.ou$~;\ J• IJolh:~l' 

\ ·~ '(fy~· . / ,......->~~:.:\\ ~ q ......... ,~ ... ,,.,. ,._,. ... 

\ ~ ' ..• __.,.,... ... · ·;..;~ \ ... ~ -- (~•t \;. ~·"fll-":l >.!,. 

\ T <>- .. \\ 
-----.......+'j . \\ 

ulj. 2 . 13. nLu/llfbfiUWf wtuwwhwu/1//lwbtuun,nq/lw/jwu utubtiwu. 
1-tLbiJ1.11fiW2Wfldh 2 -uumgfl/, 3-tuwnu/1/. 4-pmuwp/lti/1/jww/1 pmu­
/jbfl , 5-{}muwpfttlftljww/7 fJnqwifnfltlwu uwhwt/Jwljwu, 6-gwug, 7-
ub(ltlbfl/1 f}nqwifnfltlwu uwhwt/Jwl;wu, 8-ubfltlb{l/1 pmul;bfl, 9-6u2mtl!J 
hwljwuw{lbgun!] tun!Jnifwl;, 10-{}muwp/7ti/7l;ww/7 fnLOnLJP/1 pwp, 11-
tuwnufl/ 2ubl;, 12-f}nqwljn{ln!] an{lwl; 

Ub_EbGwJtJ wztuwmwG£11 uljqpmGE£! l(wJwGnLu t hbmuJWlmu: lclm­
Gw4lnzn4 wtumwhwGbLPU pmGljbfljlg (4), f30LJUQ tuwnGtJint.l (3), uum­
gtJj_nl[ (2) L. !fnqwl[nrnf1 uwhw4lwljwGnt.l (5) wGgGmu t tuwnGLiwG tunLg, 
nrmbrt tuwnGl{mu t pmG4bflll9 (8) l.. !fnqwl[n[lnrt uwhw4lw4wGtJg WJ'l 
GnLJG tumgQ f3WLP4w6 ul::iruwgmtJG: 

=ibrtm4 f3nLJGnt.l wtumwhwGbLflu pw£fl9 (1 0) WJG 11nqwqn[ln'1 
6nrw4n4 (12) wGgGmli t tuwnGt'iwG tumg, npmbrt qwGq4w6Q T- wGau 
tuwnGtJj_Gbrnt.l m zGbljnLl_ ~GmbGutJtlnflbG tuwnGL[mt'i t u mbll.wtrntul[mu 
llbL4tJ GLJ!Q , L94mli L4Wfl4~ t'ib2: 

Uruljjlj_Gbrtl u LjlnznmtJj_GbrtJ wztuwmwGEfl <twliwGwlj wuhrw<tbzm 
t Lt'JGmli nrnzbL f30LUW_EjlutJljwliltJ owtuuQ l.. 4lnzjlwgmgjlj_Gbflfl (OWJ[lW­
UjWGwljGb[ljl) J!WUWlj[! ljwli ublj OWJ[lWUjWGwl.jjlg owtuuQ: 

bLGbtnt.l [!ULI1[ll[W6 UjWJLiwGGbrjlg f3nLUW£t'Jt'ipljwmjl 6wtuu12 nrnz­
qmli t hbmuJWL pwuwaunl[. 

QB V 
q = ~ llfl0l4 (~q/[101..4) , (2.5) 

600 
npml:irt' Q -G wztuwmwG£WJt'JG f3nLUW£t'Jli~ljwmfl wnw2Wilflt.lw6 owtuuu 
t. tlhw (Ljqlhw), Bw -G ubJ!bUWJjl (uruljpj_, trnznUlt'Jj_) wztuwLnWU£WJtJ(i 
[2GilqpljliwG LWJUnLJ}JnLUQ, li, Vw -u· ubebGwJtJ zwr<tuwu wztuwmwG_Ew­
JtJG W[lWq.nLf3JnLU[! , Ljli/<t: 

Ul:i_EbUWJP ljW[lqWt.lnruwG hwuW[l nrnzmu l:i(i t.'iblj OWJ[lWUjWUW-
ljjlg f3mGwJ!t'Jllpljwmjl owtuuQ· q1=q/n Llrnl4 (l.jq./rn'-4). nplilbll.' n -u 6wJ-
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JlW~wGwljGbp~ pwGwljG t: tifjb hWjlilU!l t Lib4 OWj[1WlljwGw4~ owtuuQ 
WlljW pbpt.lw6 WfllilWhWJlilnLpjmG~g npn2mli bGp ll[1WGg pwGwlm: ' 

Ummqn11w\.JwG hwpgbp 

1. rG~m ~ t wGhpwdb2Ul lljWJQWflbL pnLJubp~ t.lGwuwUlmGbp~ lL 
htn1.wGr].mpJnLGGI:ip~ r].l:ili: 

2. 'TIWJQW[l~ ~Gllll~u)1 " bflwGw~Gb[1 q~mbp : 
3. Pwgwl11pbp upu~p~Gbpp U2WGW~nLPJnLU[! , ~wnmgt.lw6p[! LL 

w2tuwmwGp[!: 
4. u~wp~q11bp L!1n2mn~~~ ~wnmgt.lw6pQ LL w2fuwU1wGp[) : 
5. ru~m hwliwp bG O(ll11Wq.nrcn1_mli wtumwhwGp~GbpQ, pwgw­

lllpbp mGpt.lbp~Wl wtumwhwG~~p ~wnmgt.lwOQQ L. w2tuwmwGQ[l: 
6. rG~Ll.Jb u l:iu nrn2mli pmuwppup~wUlp pnlljbwywG owtuu[! : 

2. 6. Pt(lpwhwtjwp/J U. htmpt(lpwhwtjwp;w 
tizwLjmp;wu tftptuwutfl 

Pl:i[lQWhwt.lwpQ q.JnLI'J.WlllULilbuw~w(i Wf1U1Wr].pnLpJWU wubGWUjW­
lllWUtuwGwmm w2tuwmwGpGbppg t , WJG Ujbmp t ~wmwrbL ctwuwGw­
~pG, wpwq. LL wG~npmum : Pbrpwhwt.lwQp hwuwn oq.mwqnp6Llmll bG 
~nupwJGGbp : · 

2. 6. 1. ::rwgwhwm/7/;wtjwp l;ntfpw;uubfl 

~wgw~wmp~~ pbppwhw4_wp[! ~wmwrt.lmli t br~m b11.wGw~nt.l' 
lib~ ~nt.Lnt.l nLfli'J.W4~ 4nlipwJUWJ~G LL bp~m ~nLLnL1.' wG2wm : 

UG2wm bi'J.wGwym1. pbJlpwhwlj_wpQ ywmwrl1_nul t funGwlj_ 21l2WG­
Gbpmu LL wGhwLtwu~p hwumGwgn11 llW2Ulbf1mu wt.lbL~ t.lwr].' hwumGw­
gmlipg 5-8 op 2nLU1 hwUlp~p unuwJpG hwumGwguwG 2112wGmu, bpp 
hwmpljmu w4_wpm4_wo t inf' UJnLP~ ~mmw~nulQ : UnliwjpG hwumGwg­
uwG 2f12WGmu hwu~Q llbflpG t, hwmp~[l n~ wnwoqw~wG , rJ.dt.lwr t 
flnL(1U t q.wltJu Ll.jw6pg l... LiwmGbpml mpnpbLtlU unlip GliwG q.G11p at... t 
umwGnul: 

UG2wm pbppwhw4_wpp ctwuwGw~ hwgwpmJU[} hGot.lmll t hwmmy 
2WPWJpG hGop~Gbrmt.l . Lwuwl1_npt.lmu funqwup t.lrw· hwumwmmG LWJ­
Gmf'}JWlip LL pwpOJlnLf'Jwup: Lwu~ Lib2 hwgwpnLJU[l lnrwGmu t, puy 
hwmpljGbp[} hwumGwGmli bG LL L94.mli : Up pwG~ or wGg , ~npwgwo 
LWubp[! hwlj_wpmli LL ~Wlumu bG hwgwhwmpljwhwl1_wp ljnupwJGnt1_: 

nLI'J.rtW~p ~nupWJUWJ!lG pbi1QWhwl1_wQ(! Ljwmwpt.lmu t hwgwpnqup 
hwumGwguwG 2f12WGmd. hwgwpnLJUQ huot.lmll lL u~wctwdwGwlj 
4wlu4_mli t ljnupwjGp Liblj QUf'}WQEP ctwdwGwlj: Ub[l hwGpwUjbmm­
f'JnLUmu [!Uilm(i4_wo t ub~ ~mLn4. pbppwhw4.wp~ bi'J.WUW~Q . npQ 
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4wmwplj_mli t nmuwljwG t... WJL wrmbpljGbphg Gbrlwt.lnrt hwgwhwU1~­
Ljwhw4_wp ljnupwJGGbpnlj_: ulj . 2.14-mll Pbplj_wo t ctwdwGwljwlj~g hw­
gwhwmpljwhw4_wQ ljnupWJUP mbtuGnLnq.pwljwG utubuwG: 

'-lnupwJG[l pw11.4wgwo t hbmlLJWL h~uGwljwG wqpbqwmGbp~g . 
hwt.lwQI"L lJWLUPl· qli1[1l, hwmr4r pmuljbp , 611nmwhwp, Oflnmwljmmw-
4Pl· QUf'}WQQWJ~G dwu, 2wpctpl, 2wpctwhwfunpr]. llbfuwGtJquGbp, tug~~. 
flb4wt.lw11LiwG lL wpq.bLwlJwj~G hwuwljw[1{lb[1: 

ulr 2. 14. "lwgwhwmftltwhwtjwp ljnupw;ufl mbfuunt.nqflwljwu ufuMwu. 
1-Uwzfll;. 2-/jm{lnf] WUJWf1Wlll, 3-pwdwuW{IWfl, 4-tjfllw/j, 5- tffllw{ffl 
pnuftl, 6-hU<Jfllfl zulil{, 7-pb£ fugft/J, 8-pwdWUW{IW(I tjwhwu, 9, 38-
[flf]Wgfll] qm/uW!Jf1J!!.flmwunrz /., mw(ll/flfJ tl:iul:inul:if1, 10-pw(ln(lu/l!.. 11-
f!u!Jmunrz pflml:i{l, 12-pmu{fli{l/1 zubq, 1 3-tlwmuwtjn{l ptlpm lj, 14-pmu­
/jl:i{l/1 l11Wli7WU/1l, 15-pflmli{l/1 llfWIJ/jWU, 16, 22, 28 - zul:i{fub(l, 11-pfllw­
tjn{l pupmq, 18-lfm{lfll, 19-wu!Jf1WfJWf10h pflmli{l. 20. 29- qnqungul:if1, 
21-qw{lqwtjn(lt./nrz tjwhwu, 23-lif1ltWf1Wgmgfl!.. 24-orznmwhwfl, 25, 26-
qm/lt/1 uwf]li(l, 21-tlWli1UWjflu gwug, 30. 34- pt5p{fwmw/jli(1, 31- £WU­
hW{l, 32-ujlpwuljJWL pjlmli(1, 33-gwug, 35-1/mfuw!Jflfll mwfumwlt. 36-
li{l/jw{lwgmg/1!.. 37-tnfJwgnrz qm/UWfJ{l/1! 

'-lnupwJGG mull Gwt... h~llllnhwuw4wrq. . h~llrn:t>p~wg4_wo Oflnmw-
4mmw4~~ . nrQ LjwrbLP GwL. 2lilbflwljwJbL, bpb wGhpwctb2m t OflnUlQ 
J1W2mmu pw~bLLWUP (onpp) olLml: 

4ndpwJG~ wztuwmwGp!lmbtuGnLnq~w~wG q.npouGpwgG QGpwGmli 
t hbmuJWL ~brlll : •-1Nw4[! (4) hwgwpmJU[l pl:ipmu t llblliP 4mrnf1 WlljW­
flWlllQ (2), 4lllllt.lbLm9 hbmn wJG Lj'lnfuwGgnul t hwrpwlj~ tlpw , npUlbfl~Q 
<lLtuwtlnr 2GtJlj~ (6) oqGmpJwlip Ljmrttwo qwGq4.w6[! linmbgt.lnLu t 
llGlliP 4bGmrnG' UjUlU1l1_nl1 uwmGwl1_np pupmljpG, t.lbP2rGu tL WJU uw­
mmgmu t Ln11.wgn11 f'bQ ~ntuwrwr2~G (37): <DntuwrlJl~W qwGqLj_wO(} 
ltlntuwlf[lnLU t LJ.bplL lL LQGmu 4WLU~~ WlljW[lWUl~ fug~4 . n[llilbl1~9 [!Gr}nL­
Gnfl p~l110(1[! (11) WJU hw4_WUWJ1WlW~ Liwmmgmu t 1-~G 4WLUtJ2 WlljW­
[1WUl~U (13), npmb11 tL pdpnL~~ LL fiUp~wmw4~ ltlnfuqnpOnflnLf'}JWG 2Gnp­
hll4. LjWLUL1_mli t , WJutJGpG hwm!lljGbp[! hwulj~g wG2wmL1_mu bG: ~wmp4-
Gbp[! , uwGr tuwnGmplfGb[lQ l... Ull.bflU fillp4wmw4p gwGgnt.l wGgGmll bG 
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qlll~i liwu~G : UjGmhbmlL 1-~G lfWLU~~ WUjWflWLn~g wGgunfl_ qwGq.lj_WOQ 
lilllGmu t bpljpnf1'l 4wtu~i WUjWflWLn (17) lL LflW9nL9~i 4wLut1_mu: UGil­
flW'lWflO~i p~mbpQ (19) gworwgGmu t Oll.nlll~ zwpdliwG wpwq.m~JmUQ 
L. WJG nuv1.mli Ol'].nmwhwr~ (24) lj_pw : '-l.bp2~Gu ~GmbGu~lj_npbG ~w41w­
hwpmu t OI'J.OLnWJ~G qwGq.lj_WO[! L. GpwG~g wG2wmlj_n1']. liwGp tuwrl­
Gmp'lGI:ipG m liGtugwo hwm~ljGI:ip[! ~w4l~mu bG 41ntuW'lfl~~ mwtumwlj~ 
(35) ~pw , tJU4 OI'J.OLn(J l9tlmli t ljmmw4~~~ lib2 Ltwu LWU~ aL.n~ ~WtP~nLU 
'lwzmj'l liw4bpL.nLJ~~G: Ol'].nmj'lg wG2wmlj_wo hwgwhwm~ljWJj'lG qwGq.­
lj_wou qm~~ uwumu qmtJ.mu t tuwnGmp'lGI:ip~g. L9tlmu zGI:i411 (28) ~rw . 
np(J 'lflWG 41ntuwflpmu t lL lQGmu pmGljbp~ lib2: Lglj_wo pmG4bp[! pbn­
Gw~w41~~ zGbljn~ (12) pbnGw~w4llj_mli t 41ntuwflpwli!l2ng~ lib2· 
ljnlipwJG~ uG~wgn~ dwuwGwlj ljwu ljwGq.Gwo lj_j16wljmu: flmuwG uG ­
~wgemli wG2wmtl.n'l. liwGpmeGI:ip[!, ~b~L. tuwnGmpflGI:ip[! L. li'l.l:i'l.IJ 
Ul'].~mu bG 'll:iUI!l 4mmwlJ~L ljwu ~w4llj_mu 'lW2Ln~ liwljbpi..Lnq~~G : 

Pwg~ hwgwhwm~4wJ~G ljnupwJGGbp~g q.Jml'].wmGmbum~JwG ub2 
oq.mwq.npo~mli bG GwlL bq.~Uimwgnrl:iG~ u~tnu~ lL l.fnll.rl:ip~ hwtJ.wnuwG , 
ljwrmn~~twhwtl.wn . 6wljGflbflwhwt1_wn . 4w11wlip~ L. WJL uzwljwpnqub­
fl~ hwtl.wnuwG ljnupwJGGI:ip : 

2. 6.2. tq/IUfliJWgn(Jl:iD/1 hwtjwpllwu l;nllpw;uul:if1 

1wm~ljwgm bq.~UjmwgnpbGp hwtj_wnuwG ljnupwJG[! (04 . 2.15) 
pwi'J.l.fwgwo t zwrd~~pg , QG~wgnwJj'lG uwu~g , 4mf1n'l. wlllwrwm!lg ( 12) , 
gnl'].mGGbpj'l (11 ) L. ljnr1f1bpj1 (3) z GbljGbp~g . gnfl_mGGI:ip[! liwGpwgGn11. 
WUjW[lWLn~g (4), 4ni'J.pl:ipp UWQ[l~i~9 (7) , 41ntuwrl[l~~Gbppg L. WJtG : 
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!A;. 2. 15. t;qfJu;tnwgn{lbUwhwtfwp l;mipw;ufJ ututuwu. 
1-f)W2tnW)/IU pwdWUW{lW{l, 2-wupwu7fJL wu;w{lwtn, 3-{jnf]{lli{l/1 zub{j, 4-
Lfwu{lwgunq wu;w{lwtn, 5-ufJf nuwtnw{l /unqnt/wl;, 6-l.;nqw;fJu 1/ln/uwf){l/1!., 
7-/;nf]{lbfl/1 LfwpflfJ!., 8-plinuwpwqmq t./ln/uwr;fl/11, 9- UWJLW/;, 10-pbp /ug/11; 
(uuntgnf] WU/W{lWtn), 11- gnf]nL UUb{l/1 zub{j, 12-/;tn{lflf] WU/W{lWtn 

4nli~wJGU ~GnGwq.Gwg t, QG~wgp~ dwuwGwlj 'lWZLnWJ~G ~wdw­
GwpwpGI:iru ~mJUIJ ~l:inmu bG 'll:iUI~ ~nG~~ orq.wGGbpfJ , Ltmrnfl 
WUIWflWLniJ L(mrmu t pnqu~G . 41ntuwGgmli ljnflrl:ir~ wG2wm~~~G : 
Snll.mGGI:i[l(J uwGrwglj_mli bG lL U~tnUWLnW[l tunflnlj_wljnlj_ l9tlmli 41ntuw­
'lfl~~~ ub2, ~u4 4lw~b~wlj_nplj_wo Ltnll.fll:iflU 41ntuwrwt1.nLli 'll:iUI~ 41w~b~­
Gbp~g WU2WLn0fl WUjwpwm: UjGLnbfl Ltnll.pbp(J uwpplj_mli bG 41w~b~Gb­
p~g. t11ntuW'lf1~~nlj_ tgt1_mli hbml..t~g ljwUjlj_WO UWJLWlf~ lib2, ~ulj tPW~b~­
Gbp[!' 41ntuwrwt1.mli 'll:iUI~ uwGpwgGnfl_ WUjW[lWLn: '-lnupwjGG wGhpw­
dbzmm~jWU 'll:iUIQmli ljwpn11 t lL Ltwt ubt ljnflpl:ip!J , np~ hwliwp Lnl:i'l.W­
'lfltlmli bG hwmmlj 4wtu~~ L. qm~~ WUjW[lwmGbp: 

1wm~L(wgm bq.~UjmwgnpbG(J ljwpbt~ t hwlj_wpbt GwL. hwgwhw­
m~LtwJpG ljnupwJGnlj_, npp hwliwp 'lflW hGa~~ uwuQ 41ntuwp~Gmli bG 
hwmmlt hwpuwpwGpnlj_: 

2. 6. 3. '-fw(JliJn.iJ/Ifwhwtjwp lll:ipl:iuwul:if1 

4wpmn~~LI1 pbpewhwtl.wn~ hwliwp q.nJnL~JmG mGbG ljwpmn~~­
LWQWGil~~Gbp L. ljnupwJGGbp: Ltwrmn~~twnwGflp~Gbp~ oq.Gm~Jwlip 
npnzwljp tunpm~Jwlip pwG11mli bG ljwpmn~rLP zwrntJ , hnflwtuwnG 
qwGq.lj_wou uwmmgmu hw2nf1flWPWP 11wuw~nplj_wo ~w4lwhwpn11 
qmp~ ttl..twmnpGbp~ lj_pw , npmbfl UjWLW[lGbp!J qmlj_mli bG hnf1.~9 . 
41pbppg , linLwtunmbp~g L. WJL uwGp tuwrlGnL[lflGI:ir~g L. hbmL.pg pw41-
lj_mu flW2LnP liw4bpL.mJ~P lj_pw: 1bmwqWJnLU L4WLW[1Gbp(J libQbGwjnt{ 
Ljwli abnentl hwtJ.wnmu bG L.tgGmu 41ntuWflf1WUj12ngGbp!l lib2: 

IJ{j. 2. 16. 4W{ltnnJlfJLWPWUf)/1!. Uli{l/1 
tnb/uDnt nq/lwl;wu uful;tJwubfliJ· 
w) /;w{ltnnJJ/It/1 pl/7/7 i Wt./1wgmgw­
(jf7zub{lfJ (B- pu/7 t w;ump;muo. H -
pu/7 tunflnLfJJnLUIJ), p ) nntnn{lWJfJU 
pwurJ/71, q) tL uwtnnf7WJfJU pwufJ/7r 
1- nntnn{l, 2 - qnqwt/n{l tunt./1. 3 -
hbuuwu wufJL/. 4 - u;tnm tnwl;w;f7u 
ubtuwufJqti, 5-hw{lfJ tunt./1. 6-w{lw­
qwzwfld {[ uwtnn{l, 7-ti/lu;uwou pw-
1/lwhW{l/liUb{l, 8-h/ILfuwt;wu t1 l.du­
tnnfl, 9-[!UfJWgpw;/lu wufJt/, 10-
{jwu/;wf)WJfJU {[ uwtnn{l, 11- tfwhw­
uw{j, fJ, b) wz/uwtnwupw;/IU of7qwu­
ubf71J, 

(f)) wl;tn/lt/ tuni/Jbfl, b) {[uwtnn{l). 
1- LfJubn, 2-w{ltnwf.;butn{lnuubfl, 3-
zwfldwpu, 4-funl/lbfl, 5-hbtnwf)lllflO 
tfwtnb{l, ~2'7PW. 7-q[WUfJl;, 8-
tfnwu, 9-<Jnq, 10-u;wtWfl, 11-pwfl 
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Ljwpmn~rLwhwU.wf? l.jnupwJGGbpQ LllGmu bG pGpGw4Gwg L. f?Wfl­
zwLJU.nrr upwGf? hpuGwl.jwGmli PWil.LJwgwo bG f?WGfl-nll. liwupg, qmp~ 
tLhwmnpGbpjlg , pmGl.jbJ1pg , QGpwgj?wjpG liwujlg , zwrctwhwll.nflfl- ubf"uw­
GjlqliGbfljlg , pul.j pGf?Gw4Gwg l.jnupwJGo' GwL. zwpctjl~jlg : 

ul.j 2.16-mli pbpU.w6 bG l.jW[1Lnn~jlLWf?WGfl-jl~Gbpjl mbf"uGnLn4jlW­
l.jwG utubuwGbpo: 

fl.nmnJlWJpG l.jwrmn~PLWf?WGfl-llm (Gl.j . 2.16p) 4nq.wU.np tumtmU. (2) 
pwGfl-nui t pmlipQ l.. qwGq.Lj_woo mwLru ll.jmmll.nll. gt.flGp~pG (nmnnpjlG) 
(1 ): Ll.bfl211Gu liwGpwgGmu t hnll.wzbpm[! l.. ll.IWLW[1Gbf1p hbm Zll.!JllilnLli 
11wzmll uwl.jbpL.mwr U.Jlw: 

tLL.wmnpwjpG l.jwpmn~jlLWPWGfl-jl~[! (Gl.j . 2.164) f?Wur].mli t pmlip[! 
L. qwG4Ll.WO[! liwmmgmu Wf1W4W2Wflct tLl..WlilnJljlU (6), Wll.jW. pwt.flw­
hwpjl~GbflpG (7): Ujfl- QG~wgj?mli hnll.Q l.. liwGp tuwnGnLJ1fl-Ub[1Q qmlj_nLli 
bG L. j:}Wlfllj_mu 4bmGtJG, tJul.j ll.jWLWJ1Gbp[! uwppLJ.bLm\. pw[16pwumu bG 
wL!bLil Lj_bpl.. l.. hbmt..jlg LWujl ot..nlj_ pwtfllj_mu r].wzmjl uwl.jbpL.mJ~pG : 

2 .6.4. 6w{ffifJI:i!zwhwl{wp {fmJpw;fifil:ifJ 

uwl.jGr].t::ill.whwU.wf? l.jnlipwjGjl (Gl.j . 2.17) wztuwmwGpp ctwuwGwl.j 
WJlUWmwpwGr]. j:}Wj:}bflQ j:}nLLWgumu b(j WJlUWlilWll.jlilll.P l.jWll.jQ hn11.jl 
hbm: LJpwctwuwGwl.j tPJlWPWJ16pwgnLgjl~GbJ1tJ W2 h owf"u 2J12Whnup ~­
Gbfl(! t.flpbpQ L/lu2wt{npmli l.. nlll.ll.nLli bG r].bll.jjl Lj_bp : 'f\mmU.n11. 211.PWJP 
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u!;. 2. 17. 6w{fuf)bf}whwt/wp l;nJpw;ujJ tnb/lfun[nqjJwl;wu u/lfbJwu. 
1 - fJWUf1nf} {}Wf}, 2 - t/J[7WpW[70{7WgnLg/J!, 3 - t/J[7WfJW2 WUfW{IWtn, 4-
hw£/WUW[Ibgunf} hW{IVW{IWUp, 5 - /ftn{lnf} WlJ./W{IWtn, 6 - t/J[7b[7/J 
t/Jn/lfWf){l/7!, 7 - W{IVWifiWlJ./tnf}/J t/Jn/UWfJ[I/Jl, 8- zubf;w£/n{l UWfJ[I/J!, 9-
W{IUWtnWUjtnnLf}Ub[l/1 pbnuJw[j {[uWtnn{l, 10- u;wtn6buwhwu wu/Jt/, 
11- 2f7PWfJW[70Wj/JU f;gwdnf}, 12 - h/Jf){lnq[WU 

U.flw wlipwgU.w6 hbppwl.jwG pwglj_wo Lt'lflwpwz pwpQ J12Gmu t GbppL., 
jlul.j LflpwLt'lmli2[1 umumli t Gpw j:}zbpjl lib2 , pnGU.mti, npjlg hbmn wpliw­
li1Wll.jlilnLI1.[1 r].nLflU t pwzU.mli hnll.P9 L. mbll.wlflntuU.mu r].bll.IP t.flpwl.jmJlnll 
wll.jWflWm, npmb11. Lt'lflbflQ ~mpU.mu bu L. zUJpmU.mo lflntuwrlJlll~P 4,pw, 
pul.j WJGlilbll.l19 ' fl-Oll.jjl pmliljt::ip Ljwli hbml..jlg Ljwll.jlj_wo l.jgwuWJL: 

UpuWLIJWUjlilnLil.Ub[lQ uwmmg4,mli bG LWJGwl.jwG t.fln[uWr].Jljl~pG, 
nJ1lil011. zGbl.jwU.nr UWJ?[ljl~jl LlflW hnll.ll9 l.. pmuwl.jwG uGwgnpl).ubppg 
uwf?p4.bLmL tLhwmnpnU. pwp64,mli bG 4nll.PP9 Quj:}wgnll. lflnruwr].[lW­
lij12ngGbpjl Lj_pw: 

\--·-
' ···-- r-~ -··; 

! I 
; . · ;::~: ' 

u{f. 2 . 18. 4Wf}WVpwhw£/wp f;nJpw;u/J tnb/lfuntnqjJwf;wu u/lfbtJwu. 
1 - pwdwuw{lwf7, 2,3-zu/:il;ub{l, 4-ulfwt/wnwl;wt/n{l fJwuwl;ubf7, 5, 6-
t/Jn/lfwfJfi/JlUbfl, 7-tnb{luwupwm/Jl, 8-hul;Jwu ubf}wu, 9-pbnuwpwt/JN 
{[/;.WI.I1n[7, 10- tnwz1.11wf;, 11 -ll./WI.I1Dbuwhw[i WU/Jt/ 

UztuwmwGpjl ctwuwGwl.j ll.jlilmll.nll. zGbl.jGbpQ pwf16pwgGmli bG 
ll.jwnl.jwo mbpL.Gb[l[l l.. lJWil.Wlipp 4LnL[u[l , hwlj_wuwpbgGn11. zlibl.jubpQ 
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<===:a . }1,~~.>~-F ~ pt.t-1!.. f\,lurPii~IU~Iibf*tt wllj•u;,'i,tJ t<i~ '..lt;;n1 
-.;= :,..;::::;;af~ h l'I'IJ)f; 

" ~- -- U'!.'""J~'~.ljlil.ol' 

Ulf- 2. 19. ~wgwhwmjJqjJ ubrnJwqmjJ,!-mbuwqwifnfl/11 tfbpbuw1jJ 
mb(uunl nqjJwqwu u(ubtJwu. 

1-!]UfJnLU/11 fumg, 2-/;W{IQWt/n{lnf] l/lwl;wuntf uunrz [/Julin, 3-0f]WJ/JU 
wntfwqubfl, 4-uumtfwapjJ (umg, 5-pwtfhwfl, 6-gwugwtfnf/ fJtfpmf; 7-
fJ{lnuliL WJ/IU l/lwl;wu, 8-LjJnzbwupwm/1,!. 9-LjJwf;wu. 1 O-bflt;w1uwt;wu /ub/

1 
11-t/WflUWqjJ lfJ{l/Jb[l, 12-Q[nL[/J lf1{1/Jb[l, 1-(unznf/ I.J. fJDfJI.J. (uwnunL{lfJUD[l //~ 
tfwufl (uwnunLflfJUbfl, 111- tfwufl (uwnUnLflfJUbfl, LjJm1 "- qm[lmtfwa hw;,jJq, 
IV-b{l/;W{l (uwnum{lfJUbfl, V-f;w{lr5 (uwnum{lfJubfl, Vl-tfwpflt/WO hwmjJl; 

nrmGp l.jwt.nwpmu bG Gwl.t ubpuwgmp l.t UJWflbGwJpG G1..4wmwl.jGbllfl 
hwuwp Gwtuwt.nbutJ.w6 hwmp~Gbpp mbuwl.jwtJ.nllmli: Sbuw4w4.n!lblflu 
hwmrl.Jubrt:! tuupwtJ.nrtJ.mu bG [!um q.O"wJpG ~wLf1bllfl' LWJum~JwG, 
bpl.jWilnL~JWU, hwut.nm~JWU, pG~1..4bu Gwl.t [!Uli1 wtpnqpGwupl.jwl.jwG, 
ttbl.jmpw:ppqpl.jwl.jwG hwt.nljmpJwG, mbuwl.jwpwfl qwGqijw6p, uwl.jbp­
unLJ~P OrJ.Ofll.jnL~JWU, qmjGp l.t wnG: 

~wgw hwmpl.jp ubpuwqmp~-mbuwljwtJ.npp~ ubgbGwG (2 .19) hpuGw­
LjwGmu pwrtlJwgwo t pbnGn11 ljlntuwrwtJ~pg, OI'J.WJpG (pwuhwpwJpG) 
qt.np~pg, mppbpwJpG q.twGGbppg (~upml.jGbppg), pbnGw~wLjlp~ tLI.twmn­
flP9. pGpGwt.nbflwtflntuuwG wlj_t.nnuwt.n ubtuwGpqupg: 

~wgwhwmpl.jp qt.nmuo ljwmwpijmu t 0'1WJpG hnugntJ. (wtrwgpw), 
liw'l.brntJ. 1.t t.nptJbrwJrG qtwGGarr (pupml.jGbpp) oq.Gm~Jwup : 

1. ~wgwhwt.npljp pbppwhwtJ.wf!p pG~UJpup brJ.wGwl.jGbp qpml:ip: 
2. PwgwmpbJ? hwgwhwt.npl.jwhwtJ.wf! ljnupwJGp l.jwnmgijw6J?[! l.t 

wztuwt.nwGpo: 
3. lJljwpwq.pbp l.jnr!flbrmtl. bq.pUJmwgnnbGwhw4.we l.jnupwJGp 

Ljwnmglj_wopo l.t wztuwmwGpp ul.jqpmGp[!: 
4. lJljwpwq.nbp l.jwnt.nn:Prtwhw4.wf! l.jnupwJGp l.t 4wnmn:PrtwQwG­

'1P~P ul.jqpmGQwJpG t.nwppbpm~JnLU[! l.t GuwGm~JntU[!: 
5. Pwgwmpbp LJwnmn:PrtwQWGflr~r wzt"uwmwGpp uljpmGg[! : 
6. lJljwrwq.pbp 6w4G'1brJ.whwtJ.wg l.jnupwJGp LjwnmgtJ.w6Q[! l.t 

wztuwmwGpo: 
7. Pwgwmpbp LjwrJ.wupwhwtJ.wf! l.jnupwJGp LjwnmgtJ.w6po l.t 

wztuwmwGpp ul.jqpmGpo: 
8. t"G~t( hwuwn t Gwtuwmbuijw6 hwgwhwmpl.jp hbmpbppwhw­

tJ.wpJW uzwl.jm~JmGo : 
9. lJLjwpwq,bp hwgwhwmpl.jp ubpuwqmp~-mbuwl.jwtJ.nrr! ubpl:i­

UWJP LjwnmgtJ.w6po: 

2. 7 t.;bf7/l {fmmw{ftfwu tfbpbuwubf7 

UGwuGwl.jbrr ljmmwl.juwG hwrgo hwliw11tJ.mu t q.JmrJ.wmGt.nbunL­
~JwG qwpq.wguwG Ljwpl.tnp hpuGwtuG'ltJflGbJ1P9 ublm: ~puGwljwG wGwu­
Gwl.jbJlQ tunmG t. npp ut.nwguwG htJuGwl.jwG Wf1pJmrGbflQ pGwl.jwG 
tunt.nhwppGbpG bG l.t gwGnijp tunmwpnLJUb!lo: 4wGw~ tunmpg umwglj_mu 
bG uwlittJ.w6 hwl.jbpp qwGq.Lj_woGI:ip, tunmr pflpl.jl:imGbfl, ubGwd: tunmb-
111:! tJ.bJlwlizwl.jmu bG Gwl.t 4.rmwupGGbrntJ. hwJlmum 4bnr· t"unmwumrfl 
ut.nwguwG hwuwp: Ufltnup umwguwG hwuwn oqmwq.np6mu bG bqflUJ­
mwgnnbG, wrl.tw6wrJ.plJ , pwquwliJw 1.t upwuJw tunmwpmJubp: 4bpp 
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~mmw~uwG wztuwmwGeGI::irmu npnzw~p GzwGw~ntf}JmG mGI::iG 
tunmhw4_wep ubebGwGb('IQ : 

lumnhwtJ.wep d"wuwGwl.j l.jwmwp4nu.'i bG hhmi..JWL q.np6nflnLPJnLG­
Gbpo' hGomu, erermu, LjlngtunuJ 1.. lWUwtJ.npmu, LWUj1 2 (l~>nu.'i, pW(l'ln­
gnu:i , pwpl)ngp hwtJ.wenuJ 1.. Lj'lntuwrwnu.'i , l)pqnul, npnGg hwuwr 
oqmwqnrottmu tu tunmhGar~Gt:.r. t.f1ngtut:.r . pwr11ngtJ~Gbp , pwpzw\.1Gbp , 
pWfll)ngwmwrGt:ap . pwrar~-11bq G l::imp~Gbp, nwtt we11~-uw uw Lr~Gbp , ~ n­
pwguwG ubpbGwGbp , pflp~bm 1.. tunmwumfl UjWLilflWUlnn'l. uhpbGwGbp: 
~wumwgnr)_mG tunmwpnLJul::irp wpwq. ~nnwguwG hwuwr oqmwqnpo­
Ltnu:i bG tiqdp~Gbp , urtnUWJj1G uzwl.jwpnqubflp pbppwhw4_wpp hwuw[l' 
l.jnupwjGGI:ir . nrnGp hGonu.'i, uwGpwgGmu bG u qwGq.ll.WOIJ pw[lOntu 
t.f1ntuWilflWUj1~>ngGbf1pG : 

lunmp hGMwG hwuwp oqmwqnpomu bG hGOpj_Gbp, nrnGg 1.1mrn11. 
WUJwpwmGI::ip[! LrGnu.'i bG ubq.ubGmwuwmGwLJ.nr. wGuwm , pupmi.JwLtnn. 
ubq.ubGmwu~wLJ.wnwi.JwLtnr : 

UhqutGmwuwmGwLtnr hGopi[! (GI.j. 2.20) pw11.4wgwo t 4mrn'1 
WUjWf1WLnpg ' zwrctwhw'l.nf11fObtuwGpq upg, qwGOtJ!rg: 

UztuwmwGpj1 U\.1qpmGpQ l.jwjwGmu t hbmuJWtmu: 
Uqrl::iqwmr oGpwger <twuwGLul.j mrw4mnrn hqnrmpJwG wG2wm­

uwG trutmpg Ujmmwl.jwG zwpctnLuQ qwGotJ~p up~>ngnt.l hw'l.nf1'1LlnLli t 
l.jm(ln'l. WUjW[JWmpG, nnn ubqubGmwliwmGwll.nr 'lWUW\.1[1 4wmwpmu t 
hbli1WilW[lO-hWL'iQGpwg zwrctmli , nf1p zGnphpLl l)w£iwl.jp 1.. liwmp lij121.. 
qmGLtn'1 tunm(! l.jmflt.lmll t , pbell.mli 'lDUJP hl:im 1.. pwljlLI.nu.'i qhmGpG: 

ulf. 2.20. UbqtlbuUJwtlwUJuwifn(l [fUJ(Inf7. 
WUfW(IWUJnl/ funUJhUd/1!/1/.twnmgt/wrfJN! · 
1 - /jUJ[Iflf/ WUfW{IWUJ, 2 - ub{IU/1 tlwz/1/;, 
3 - tlwz/ll//1 pwfidfiwgtlwu pnuw[j, 4 -
u;whn17. dnf], 5 - pw[Jznrz dnfJ , 6- [jUJ{Inl] 
WUfW{IWUJ/1 pW[IO[IWgUWU LrfW/j, 1- 1/ln­
/UWf)[IW{jWU f)/1(1p/l 6Wf/, 8 - 2Wf1dWhW­
f]fl(lfJ tlbfuwD/Iqtl/1 UfW2U7UfWU/IL 11/WU7JWU 

nrUJbuqp hGoLtwo tunmo 1.nrwGw w[lwq lL hwuw1_wt.(1 , WJ£i ZflQmu 
bG u [.WuwLtnflntli , npp hwliWfl oqmwqnpomu bG tunmp LtJngtubp , nrnGp 
[.pGmu bG LWJGwl.jwG u 4n'l.WJpG : Lw)Gwl.jwG t.(1ngtubfl[l tunm[l LWUW-

4_nrnul bG zWfldliwGG nL'l.flWhWJWQ nt'l.'l.ntPJWUp, pu~ l.jn'l.WJPU!.f bpl.jwJ­

Gwl.jwG (GI.j . 2.21): 

--~ -==~·;: .:::::_::-:.-.-.-- . · ~ -
- ---
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l.A;. 2.23. ~uof7!-t1wuflf11/l l/lbfuuntn­
q/Jwljwu ufubtlwu. 
1 - tiwu{lwgumz f}tlpmlj, 2 - wnpu/1 
t.fwhwu, 3 - t/wfuwugtiwu tibfuw­
u/lqti. 4- nuzrzwl/lnt tunrzm/wlt, 5 -­
tfbflu/111/Wl/IJWu, 6- hntfwfl 

~[iO~i-t'iWlifl~i~ wztuwUlWUQWJ~U ll.fpngbuQ ~pwljwGwumu t hbUl­
l.tJWL 4bf1Uj: Uq.pbq.Wlll~ zwpd"uwG d"wuw[iwlj 4mrn'l Wll.fW(lWlll[! tunmw­
pnLJUbfl[! lJUlpmu t l.t liwmmgmu uwupwgGnrt ~upmlj~u. nrmbrtfl9 uwu­
rwgl{w6 qwuq.l{WO[I WOW2WQnrt md"l:irt Or].WJ~IU hnuQnl{ Q2l{nLU t nLr[­
r[n(lr]. tun'l.nLf.wlJ~ lib2 l.t L94.mli lJn'l.Q~Q ljwu hbUll.tpg [1U~wgn11 ljlntuw­
I"J.f'lWU~2nQ~ ~wlflnu : 
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Ulllmq.nrtw~wli hwpgbp 

1. 41:ipl:ip~ ~mlllw~liwli ~liiUJ~u~· l:irtwliw~Gbp q.plllbE: 
2 . rliiUJru~~ wztuwlllwGeGbp l:iG ~wlllwpl{mli tunlllhwlf.wer 

ctwuwGw~ : 
3. u~wrwq.pbQ ul:iq.ubGUlWWlllWUGwl{np tunmhGo~ifl ~wnmgl{w6-

E~ I.! wztuwmwGQ[!: 
4 . rGir· hwuwp l:iG Gwtuwmbul{wo tunmr lflngtubpQ, Gljwpwq.pbe 

'l(lWGg lllbuwljlibp[! l.t ~wnmgl{w6eQ : 
5. uljwpwq.pbQ tunlll~ pwpo~i-rJ.I:iqG blll~i libQI:iGWJ~ ljwnmgl{w6QQ: 
6. i"'Gi~Q hwliwp bli GwtuwUlbul{w o hG6~i-UWGf1~i libebGwlib(l[!, 

G~wpwq.pbQ l'lPWlig ljwnmgl{WOQ[! I.! wztuwmwGQ[!: 

2.8. rrJt.nrzwt.nm i.J fuwrznrz/7 w;q/lubfl/7 tJbpbOwubfl 

28. 1. U;q/IObfl/7 hfttJUwfJ{ltJwO tJbpbOwubfl 

UJq.~GI:ir~ h~liuw11nmuG u~umu l:iu hnrtr uwtuw l.l.Jw lilpwuUlmt'i[lg . 
np~ hwuwp, ~wtul{wo hwlllLjwgl{wo lilbrtwt'iwu[l l{[lowLjtJg , ~wlllwpn u.l 
bu lJnLLlllnL(lUll:ituGr~w~wG ur2ngwnm lilibp· ewpbp[lg, Ljn6rt bpflg m 
fHVnLUlGbpflg 'lWZUlfl UWQflnLU, 'lW(lWl{WG!lwl{npmu, tunp ljl\Upbgmu, 
hnrtfl hpliliW2(12nLU, UjWli1(1WUUlnLU I.! WJLG: 

S2wpewrnm hn'l.b(lp Jmpwguwu d"w uwGwLJ oq.lllwq.npomu bG YKTI-
0.6, KYM-1 .2 ewphwl{WE ul:iebGwGbp[! I.! PnLLI'lnqbpGbp, uwGp f1 iubp I.! 
WJLU: faljlmlllWll.fWUll{WO hnrtbfl j nLpgGbL~U oq.lllwq.npomli bG .l(fl-24 
~ljlmlllwhwlll~H!. )J.-695A uwGpfli-hwl{werw. K-1 uwG(l~i gwewG[I I.! 
WJLG: 

npUjbUqp tuwrtnrtfl l{wq(! I.! UJUl'l.WUlm 6wnbp[1 wpwq. QUlllbLWUWU 
m wobu, wuhrwd"bzlll t r].(lWGg WflUWUlWJrG hwuwLjwpq.p 2(12Wlinu'i 
Ulllbrt6bL pwl{WflW(l 2f1W-Or].WJrG nbd"punl{, \UnGwl{m~jWU UjWhutwGm­
[iwlj hqnp hnrtwzbplll : 

'1pw hWUWfl, UlulJbLnLQ WOW2 ljWlllW(ll{nLU t hnrtr \Un(l (60-80 UU) 
Lflturbgmu l.t 50-65 uu tunrmpJwup hr uGwzr2mLu: 

~nrtr tunr lJlturbguwG hwuwr oq.mwq.nrol{mu bu PH-60, PH-80 I> 
tunr lfltuflfliubpQ, tw4 h~uuwzf12UWG hwuwr· ffilH-40, flfTH-50 ljw U 
f1f1Y-50A l.l.JLWUUlWUWJflU q.mpwu[ibp{!: 

PH-80E ftwfum//7 t/Jfuf1/71.1J (ulj. 2.24) Gwtuwmbul{w6 t hnrl.(! utJDil.t 
80 uu tunrm~Jwt'ip lfltupbgubLm hwt'iwp: 

<DtullflW pWfl~WgWO t 2(12WUW~pg (4), wz\UWlilWU!)WjpU opq.wupg, 
tunpm~JWU ~w rq.wl{nruw[i libtuwu~qun l{ (3) hb[iuw[i w [i~l{Gbp~g (1 0) l.t 
~wtung~ uwpe~g: 
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u". 2.24. PH-80E t/1/ufl/11. 
1-"wjung, 2-"wuquw", 3-uJllmu.nw"w­

;/lu tlbjuwu/lqtl, 4-zflpwuw", 5-h/;Uw", 
6-tfwhwuw", 7-tlwz/11;, 8-rJ.nLfl, 9-rJ.w­
uw", 10-wufll/. 11-orzw"wlf/ 

UztuwmwGpwJflG orq.wG[! pwqltwgwo t zr2wGwljr l{(lw ljnzm 
wli(lwgt.two ljwGq.Gwljflg (2), nrfl Ltrw wurwumu hG r].wGwlj[! (9), fl.nLf1Q 
(8), uwzfllj(l (7): 

LJbpbGwG ljwmwpmo t 50-70 uu hbnwt.tnpmf)JWOp wGgmuGtr· 
hnru:! 6b!1EbLnll m LtJtupbgGbtnt.l uflG~l! 80 uu tunpmpjwlip : UztuwmwG­
f?WJflG W(lWQ.nt.f)jnLU[I 2-3 lju/ct t: 

nnH-40, nriH-50, n nY-50A illfwumwdw;ftu q.mpwfiubfl{} utljwljwG 
p(lwGnt.l hwmnLlj q.mpwGGb[l bG, wnw2f1G b[lljmu[! ljwtunl{fl , bppnpfl.Q. 
l.jgnqp: UztuwmwGpwJflG onq.wGGb[lG bG fl.Wuwlj[!, Gwtuwq.mf)wGpl.j[! l! 
hfluGwljwG ppwGo: UztuwmwGpfl uljqpmGp[! GmJGG t, flGj_ np [!GhwGmn 
GzwGwljmpJwG q.mf)wGGtrr unm t: LizwljuwG tunrmf)JnLG[! ljwrq.wl{np­
t.tmu t' ITITH-40 -r limn uflG~L. 45 uu, UJmuGbflfl unm· uflG~ 60 uu tunrm­
PJWG uwhuwGGI:ipmu: 

KJJJ0-1 oo 1/mut/Jnfi/Wl Gwtuwlllbul{wo t L4li1f1wmm WJq.flGbrfl 
hfluGwf1pliwG ctwuwGwlj mGljwlflnubp L4Wli1flWULnbLnt hwuwr: <Dnuljln­
rflw PW'14wgw6 t 2f12WUWljflg, q.wGOpj_flg , zwp<twpbp uttuwGflquflg l! 
LtJnrfl~flg: UbQbGw G hwliwtnLtwo t 30, 60, 80 lt 100 uu mrwuwq.ont.t 
lfln(lp~Gb[lnLj_ , Lflnrt.lnrJ. Lflnubpfl tunrmLf)JntG[! hwuGmu t uflGj_l.. 60 uu: 
<Dnrt.two LtJnubflp ot2 ownbrflmGljntli[} ljwmwrLj_mo t obnpnLj_: 

MflC-1 t1bpMwu GwtuwmbuLj_wo t UJli1rJ.Wli1nL uzwljwpnLJUbflfl 
mul.jflGbflp mGl.juwG hwuwr : UbpbGwG pwqljwgw6 t wljnuwhwGp[pg, 
2f1l1wG pwpflg , 6w6ljpj_Gbrflg , mGI.jflGbflfl hwfl~wljpg, hbGowG wGfl4Gb­
rflg , pwGl{nrGbrfl Gumwmb11bnflg l.t q.6wuzfl i Gbrflg: 

UztuwmwGpp ctwowGwlj ubpbGwjfl wztuwmwupwjpU O[lQ.WU[! oL.w­
Ltnrmu t 41 uu LWJUnLpJwup u 40 uu tunrmpJwlip wljnu , uwmmgn11 
pwGL[np[! mGljflG ljlntuwugmu t muljnfl pwGLtnrflG, l[bf11?f1Gu WJU L4Whnt.li 
t hwUWL4Wli1WUfulUU 11-flJlpnuY Ofllij_u hnqnl[6w6l.jLj_bL(l : 

BnM-2A tlbf}Mwu Gwtuwmbut.lw6 t tuwfln'lfl mGljpGb[l[} (wruwLnw-
4tuLGb[l(l) ljwu 4mrnGGbn(l opG ~u B0 f)bpmpJwG UlbflwGpGtrmu LnG4bLnt 
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hwuwp: Pwf1ljwgwo t 4JnupljGbp ol!wqnpnf1 wztuwmwGpwj[lG opqwG­
ubpflg, 2f1P pwpbppg, mGI.jnf1 pwOLtnpGbpfl GumwpwGGbrflg , mGLttlGbpfl 
l!nLmw4rt GbptJg, ~upwt.tnrrlutrrg u hrrnmhwuwljwpqpg : 

Uztuwmwupp <twuwGwlj wztuwmwGpwJtlG opqwGGbflQ ol..wt.lnrmu 
bG LtJnurl!Gbp[!, pwGt.tnpGtip[! Mmpnt.t mGLjwGJnLf)Q UlGIJ.Wr)(lntO tiG 
fl.(lWGg ob2, npjlg hbmn ~upwl{nptltGb(l[] wl{mnuwm Ount.l JnlflWpwG­
~nL[l Ljlnupljjl Llf1W f)nt.Up bG L4WLnflWUli1ntli : 

2.8.2. 'llmrzwmm & fuwrznrz/1 w;q.jlfibfl/1 fufiwt1R/I t1bf}Mwfibfl 

'Tlli1'1WLnnt. Wjq.jlGb(lp tJtJ22W(1WjpG ozwljm~JWU hwuwp oqmwqn(l-
6-mu bG hwmm'-1 WJQ.bq.nnowljwG ubQbGwGbp· TIC-4-30 L. TiflC-6-25 
q.ntf)wGGbp[!, E,ll.C-3,5, EJJ:CT-2,5 L. E,ll.H-1 ,3 uljwt.lwnwl.jwt.lnr gwpwG­
Gbp[!, <I>CH-0,9f u c:t>fllll-200 ~pbqGbpQ , flGLUJbu Gwl.. KCM-5 u KCJI-5 
ljntL mt)ltwmnpGbp[! : 

UJQ.nt uzwljntpjwG Gzt.lwcr ubpbGwGbnu GuwGwmflUJ GzwGwljm­
pJwli ubpbGwGbppg mwppbpt.lnu:i bG ljgnpflfllr (ljwtungp) ljwnmgt.two­
pnt.l. n[l[! f)nt.JL t mwLtw mpwljmnpjl bpljwJGwljwG wnwGgpfl Gljwmuwup 
uhpbGwG mhqwzwpctbL fl.bl4fl W2 ljwu owtu L. unmbgGbL ownbpfl zwr­
prG (pGbpflG): ~flw zGnrhflLl WJq.m lifl2zwrewJflG lilwpwompJmGD uzw4-
t.tmu t wLlbLfl LWJU zb(lmnt.t: 

u". 225. $A-0, 76 w; qm jJ{Ibq. 
1-zn2wt/IN. 2-nncnn{l, 3, 10-"Wflf}wuw;/JU fflulinubfl, 4-h/lf}flnpwwzju/JL, 
5-wlf/whm//IL wqm;g, 6-JnLfJ/1 tlfJ/1;, 7-"nuw"wu qwuof7!, 8-nbcnflu;w 
junrJntfwl;ubfl, 9, 13-/;flnrz u wnpu/7 hMwuUbfl, 11-;mfJ/1 pwp, 12-hlf//JL, 
14-h/lf}{lnqf wu, 15-pwnOfJW" tlbjuw{]/Jqtl, 16-h{I/Jl. 17-QUlf/WUW", 18-
un{/WUUb(l 
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C/JA-0,76 :Pflbq[l (Glj . 2.25) Gwtuwmtut.two t 5-10 u lltJ22Wf!ptrnt.l 
UjU'li'J.WlllnL WJq.pObflnLU ownl:ir~ UP2PUWJpu lllWf!WOnLpjwO uzwljm~JWU 
hwuwr: UJG PWI'J.ljwgw6 t 4rni'J. ht6wGtJG (9) wurwg4,w6 r -wat.. 
4'1JurtgGnq llWGwljGbnnt.l rmmnrjlg (2) , znzw~Pr!PQ . wl{mnGnu hjlrwn­
hwtlwljwrq.tJg l.. .QW120'l.Wlj qmq.whtmwq.OWjpG tlbfuwGpqupg, nrmt.lljJ1n'l. 
hh&wG(l tlpwgl{mu t ljwtungjl hMwGjlG (13): 

UztuwmwGptJ ctwuwGwlj , pwGn 11tm hUjPH! (12) tqrnt.t ~n hUjt.lbL 
6wnwpGjlG, :Jlpbqp rmmnp(! (2) zwrctl{mu t utJ2PUWJpG mbqwuwunt.t Lo. 

nrnzwLJn LWJGmpJwup uzwljmu WJG: =JtGg nn h1..41l~D hUjl{mu t ownw­
pGtJG h ptpt.tmu, wq11wGzwG t mrt.tmu hnrlflnhwuwLJwrq.tJG. nr[l q.nr6n­
'l.nL~JwG ut2 umGbLnt.l ljpn'l. hb6wGQ tnb'l.wzwrctmu t 'lbUJtJ awtu. npp 
zGnphtJt.l :Jlrtqn nnmnrl:! 2r2wGgmu t 6wnwpmGQ: 

11..4PW ownwpGjlg wGgGtLmg hbtnn t.lbrwl)wnGmu t GwfuljtJG 'lhr­
pjlG, twLJ rmmnrQ mbqwzwnctt.tmu t l)blljp w2 t.. zwrmGwljnul uzwlJbL 
un2PUWjjlG lllWJ1WOnL~JnLU[! : llrbqjl (lUilq.f!ljuwG LWJUnL~JnlU[! 0, 76 u t. 
wztuwLnwGpwJpG wpwq.m~JntG[I 1-4 lju/ct: 

flPBM-3 fuwfJnfJft w;qm qmf)wu-t/Jfufl/71[1 mGnt.ltruwl ubpbGw t 
Gwfuwmtu4,w6 t 2 - rg upG~L. 3 u UP22Wf'I.Phf'lnt.t tuw'l.n'lr Wjq.jlGtr~ 
urnwrwJpG uzwljmpJmGGtrr hwuwp: Qm~wG[I pwqljwgwo t wn2L.r 
hb6wGpg, wl{tnnljwtungpg, tpljm bpwuwGwljGbrtJg, qmq.whtnwq.6wJhG 
ubfuwGpqupg, ljbGmpnGwljwG L. ljni'J.WJpG LJlnfuwppGnt.ljl wztuwmwGpw­
JtJG opqwGGl:ippg, hbGuwG wGpl{Gbrpg l.. uzwljuwG tunrm~JWG lJwrq.w­
t.lnruwG uttuwGpqtljlg: 1wllWLf'lt.lw6 t qmf}wGp tJrwGGbrnt.l, lJmlmtJt.lw­
mnpp pw~jlljGbrnl{, UjWf'IWf1111LUGJmpwgwG WUjWflLUI11Gbrnt.l L. nnnquwG 
wljnuwpwgp~Gbrnl{ : 

luwf1n'1n WJq.tJGtrmu LnWf'lphp wq.rmnbtuGtJLjwljwG ctwuljbmGbrmu 
lllWflpbf'l wztuwmwGpObf'l ljwmwflbtm hwliw[l utpbOwG hwUWLf'lt.lmu t 
hwuwlljwmwutuwG hwruwrwGpGtrnt.t: OppGwlj , DPBM-1 2000 hwruw­
rwGpQ Gwfuwlllbut.lw6 t fuw'ln'ltJ l{wqbpp 2Wfl.QQ hnf1nt.l 6w6LJbLm 
hwuwr . DPBM-14000-01 -Q· lipG~t.. 25 uu tunrnL~Jwlip trljm zwrpntt 
hwGpwjpG UjWf'IWrtlllWUJmp uwmmgbLm, DPBM-53000 -Q· L4LWUtnWcrp 
GnrwguwG hwuwr t.. WJLG : 

'TJmrJ.wmm t.. tuw11.n'1n WJq.pGbfln tuGwliptJ wztuwmwupGbppg bG 
WJQm tmQ , nr[! ljwpq.wt.tnnmu t 6wnbpp w6~ L. Ujlili'J.Wpbf'lnLPJnLG~ : tm[! 
trGmu t [!UI11J1nl{p , bpp hl:inwgt.J.nLtl bG ~npwgwo m t.tGwut.J.wo 6Jmi'J.bfl(l 
zrt.J.bpG m 111WJ1t.lW w6j1 ur UWU(!, l.. 2fl2WQOWjfJG. trp ol..wl{n[ll{mu bG 
6wnj1 uwf1wpp[! , uwhuwGwl(lwljnu.l '1J1W !WLPbf'IQ L. GUjwumwt.J.nr UjWJ­
tlwGObfl umbf16nul hn11r uzwljmpJwG, Ujwrwrmwguwo, upuljtlwG m 
pbppwhwt.lwpp wztuwlllwGpGbflp ubpbGwJwguwG hwuwp: CGmrnl{p 
ttn(! ljLUUll.U(lnLU bli Obnpnt.l Wjq.nL qnp6ppGbpnl{, 2112WQOWjpli[f uljw4_w­
llWljwl{np, ubqubGmwt.J.nr ljwu rmmwgpnG ljmrn'l. Wi..llwrwmGbp mGb­
gn'l ubpbGwGbnnl{: hnt.lw6 6JnLI'J.bf'l~ hwl{wpmu bG tuw'lnrtr L. WJQnL 
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hWUWfl Gwtuwmbut.lw6 hwmnLlj hwt.twpp~Gbpm{. zwppbpf'lg 'lnLflU 
hwGmu L. l{wnmu ljwu t.lwGJ1wgGnu.l m tuwnGmu hnrJ.n htm: 

5wnbJ1P UWI'J.Wp~[l al..wt.lnruwG hwuwp oq.mwq.nJ16t.lnLU bG AC-2, 
MK0-3 ubpbGwGbflQ, TIAB-8 fuw'ln'l.f'l wJq.m tmfl UjGlLunwq.[lbqwmu lL 
LUJLU , rulj ljLnJ1Lnt.lw6 UWI11GJ1P m 6JOLI'J.bJ1h hbnwguwG hwuwp'CB-1 , 
CTC-4 (UjLni'J.WLnnL WJqpGl:iflnLU) Lt. 11HB-L5A m HJlB-1 (fuwf1n'ltJ WJQp­
GbJ1mU) ubpl:iGwGbrQ: 

AC-2 WJqm wq[1bqwm[l Gwt'uwbut.lw6 t 6wnbpj1 UWf1Wf113Q 6ltwt.ln­
pbtm l.. UP2rG m t.lbpl..p hwrljbpp [!ULnf1nt.lr pbppwhwt.J.wpp hwuwr: 
PwrJ.ljwgw6 t T-16M zwuupp l{J1w t.lnGmwdl{w6 W2WI.Jn'l.UJWU L. <'lwtuw­
lJn'lUJWU wupwf16p~Gbppg , ULWpGtrrg. pwGl{npGbpp b[lljnL tugpljGbpjlg, 
ljnliUjpbunppg , UjGl..t.lnuwppwl.J.nJlmurg. mpwGuUjnJ1LnWJpG hwr~wljpg, 
hrl'lrnhwuwljwpqpg Lt. rJ.b4wt.lwJ1uwG oJ1q.wGGbptJg: UztuwmwGpp ctw­
uwGwlJ hprlJln<tlWGnl{ fugplj[! ULWQr hbm t.lpwupG pwpa[lwgGmu bG, 
linmbgGnLu uwrJ.WflPP wGhrwcrbzm t.lwupG t.. pwGt.J.nrubJ1Q <'lbn,pnt.l 
aL.wt.tnpmu bG uw'lWflPQ ~wu UjLnmf1Gbp[! hwt.lwpmt.l tG m mbf1wt.J.n­
pmu wr4'1trr Lib2: 

MK0-3 tfbpbuwu Gw!'uwmbwtw6 t 4 u L. wt.J.btt'l l.ln2ZWJ1pbfln4 
wJQ.tJGtrr zr2wq6wJtJG tmr hwuwp: LJl:ipbGwG ljwful{mu t MT3-80 
mpwljmnpp t.lflw unGmwctl{w6 n <D-0,5 pwp<'lp~r ULwEr t.lflw, mGp w2w­
lJn'l.liJwu L. 6wtuwljnflUJWU I)WUW4nflnLf)JWU ljtnpn'l. WUjWJ1Wtnfib[l (uljW­
t.J.wnwljwl{np uf1ngGbfl), npnGp zwrctwpbpt.l.mli bG hrrwnzwrctr~rg · ub­
Ujw<'lL. LJln4wJ[IO lflntuwGgmunLt: UztuwmwGpp ctwuwGwlj , ljwtut.l.w6 
ljLnJ1ni'J. WUJWJ1WtnGl:iJ1h mbi'J.WYWJUWU l'lPJ1EP9 (nLf'l'l.W<'ljlq., pbp L. hnpp­
qnGwljwG), utebGwG ur2zwppbpml. zwrctt.lbLhu tmmo t bpljm zwpptrr 
6wnl:ipp UW'l.WJl~UbfltJ lJn'l.WJpG ljwu l{bppG uwUbJ1(! : 

n AB-8 juwf]n!]ft WJqm UfULitfnwq{lliqWm[J ljwtut.tmu t T-548 ljwu T-
25A mrwljmnrrg . pwi'J.lJwgwo t l:ipljm nLflf1worq. ljwuq.GwljGbppg, 
ljnt.lUJrbun[ljlg , bpljm hnJ1pqnGwljwG tun'l.nt.lwljwan'l.-0'1WU1Wf'lp~Gbf1pg, 
tmr UJGL.uwmplj ulJJ1wmGtrrg nL <'lbnpp uf1ngGbptJ ljnull:ilJmtJg: 

Uq.pbq.wmnl{ tmmu t:;(j upwctwuwGw~ 8 zwpp, pwGtJ.nrGt:ipp tm~ 
UljJ1WUlnl{ ljtnflOLU bG upG~l.. 20 uu tnJ1WUWq.6nl{ uwmbp[!, flulj U'l.ngGb­
JlnLt.l' wt.lbLr hwumbp[! : 

CTC-4 tfbpbuwu Gwtuwmbuttwo t UjLnrJ.wmm WJq.tJObpp litJ2ZWJ1pb­
J1P9 tml{w6 6JnLI'J.hJ1D f}nLJlu hwGbLm hwuwr: Pwfl4wgw6 t mpwljmnpp 
wn2L.r uwumu lfwtut.ln'l zr2wGwljpg, hpn'l Ujwmpg, npp t.l.rw wurwg­
t.lw6 bG hwt.l.wpr~ l.. ljnrJ.wJpO owmbflQ, hpflrnhwt.lwljwpqpg, nJ1G oq.mw­
q.nr6l{mu t wztuwmwGQwJpG a[lq.wGp h2bguwG-pwrorwguwG hwuwp: 

CB-1 tfbpbuwu uwtuwmbut.two t UJWL ubmwJhG L. wJL wJq.pGl:irtJ 
UP22Wflpbf1pg tmt.J.w6 OJnL'l.bflQ hhnwgGbtm hwUWJ1: UJG ljwnmgl{w6pnt.l. 
GuwG t Junmp tJlngtutrrG . wztuwmwGpwjpG OJ1QWU[! pWf1ljWgw6 t 
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LWJGwlfwG ht:iowGr l{pw wupwgl{wo UWl11ubprg. npnGp wztuwl11wGpr 
ctwuwGwlf uwGpmu bG ur22wppbpmu pwlfll{wo lSJmf1l::iJ1u: 

fiHB-1,5A tlb[Jbuwu GwtuwUJI::iul{wo t tuwf1nf1p ur2zwppbppg 
tl11l{w6 6Jmf1hJ1[! hl::inwgGbLm hwuwp: 4wnmglj_w6pnl{ GuwG t CB-1 
ubpt:iGwjpG: 

ltfiB-1 tlb,Rbuwu GwtuwUJbul{wo t 2,5 u lL wl{hLP urzwppbpnl{ 
tuwf1nf1p WJQ.pGbpmu tl11l{w6 6jnLf1hJ11J hwl{wpl::iLm. uwGpwglil::iLm lL 
q.bmGpu lflnbLm hwllwJl: Ut:ipt:iGwG hwt1WLJ1l{w6 t hwl{wpp~nlj_, ump6w­
JpG lL hwlfwl.fmpp~ pppbf11lltGbJ1nl{ lL .'j>pl::iqwJpG pupmljGbpnl{: 

2.8.3. '1Jti1!]Wll1nt b. /uW!]n!J/1 WJQ./lfib[l/1 pbfl[JWhWL/W[J/1 tfb,Rbuwfib{l 

"lUlf1WlllnL lL fuWf10f1p WJQ.IlGbpp pbppwhwl{wpu wzfuwmwmWJl 
q.npouGpwg t lL hwubuwmwpwp Ell~ t ubpt:iGwJwglj_wo: 4wfulj_w6 
l4UlnLf1GI::iJ1p UOJ1l11pg m oq.mwq.n[lOUw(j ai..Lpg, pl::ippwhwt.lwpu ljwl11w­
JlnLU l::iG abnpnl{ l.fwu ubpl::iGwJwgt.lw6: :)bnent.l pl::ippwhwt.lwpu ljwmw­
pmu l::iG lflnpJlw~wlfl (WJq.m al::inpp q.npoppGI::ip) ljwu hnupwjpG (U1Ulf1W­
hwt.lwp hwJ1pwlfGI::iJ1, pwpap~GbJl , ptmGwpljf1UJU1WJ1GI::ip) ul::ipbGwjwguwG 
up2ngGI::ipnl{: 

~nl{npwpwp U1lllf1Whwl{wp ubpl::iGwGI::ipiJ pwctwfimu bu b11ljm 
tuupp pbppwhwl{wpp hnupwJpG ubpbGwJwguwG ubpl::iGwGI::ip L al::inpnt.l 
pbppwhwt.lwppg hl::imn oq.mwq.nJ16l{nf1 pwpMwG m lflntuwrwuwG 
ul::ipbGwGI::ip: 

1nupwJpG pl::ippwhwl{wpp hwuwp oq.mwq.npomu bG l4Ulf1Whwl{wp 
ljnupwJGGI::ip, hwJ1pwljGbJ1 pl::inGwJll.fll.WUlWJl ljgwuwJLI::iJllL pwpap~GbJl : 

llK0-0, 75 /jgnif/1 llfU7fJWhwtfwR hw[lpw/jf! Gwfuwmbul{wo t 6-8 u 
UP22Wflpb[1nlj_ U1Ulf1UJUlnL WJQ.pGbJlnLU upG~LL 6,5 u PWilOflnLpJWUp 
6wnl::iJ1p pl::iflpwhwlj_wpp lL tmr hwllwJl: Pwf1l.fwgw6 t mpwljUlni1WJilfi 
I.Jgwuwnpg, zwpctwLtwG hwppwlfpg, pbnGwpi.JTJ.wJpG nnLq.wGq.pg (hnLn-
4wltwt.lnJl pl::ipwl)pfl tllntuwi)Jlp~). pt:inGwpljf1GhJ1p pwpMwG L. pl:mGw­
pwtJ!uwG uwppb11pg, pwG4nJ1Gbpp LtwGq.wUJI::if1bflpg, npnup nLGbG m

11
-

f1wapq. nLf1f1nLpJwllp ml::if1wzwpct4bLm hGwJlwt.lnpmpJmG: UztuwmwGpp 
ctwuwuwlj pwpapwgt.two ljwuq.wUJbf1l::iflp 4.!1w q.mGt.~.n 11 pwGL{n,Gbpo 
l4UlnLf1IJ abnpnl{ pwzmu bu, LQGmu UjWJnLUwljp ub2, ni1Ulbf1119 tL 
llnLq.wGq.pt.lllW l)wuwl{nJ1l{w6 pbnGwpljf1GI::ip : 

Lgl{wo pl::inGw11lt'l.Gb11u lflnfuwprul{mu bG Gnl'll::iflnl{: Uq.pbq.wUJG 
Ulljwuwplfmu bG 6-8 hwl{wpnf1ljwu 8-10 tmn11 pwGt.lnpGt:;

11
: 

MnY-JA /lfiRfiwq.uwg llfU7fJwhwifwp tlb,Rbuwu Gwtuwmbut.two t 
urG~L. 6 U UlllWUWq.Onl{ UWf1WJlp mubgn11. 6wnbpp pbflp[J hwt.lwpbLm 
hwuw11: Pwf1lfwgw6 t l4Ulf1p zwJld'wlfwG lL wGzw 11 ct npup~Gb11 pg, pbn­
Gwpwlflp~ lflntuWI)Jlp~pg , 6wnp pwtJ!whwJlr~rg, pwuhw,pg lL zw,ctw­
hwf1nJlll ubtuwGpqupg, nJlnup hwt.lwplj_wo bG T- I 6M pGpGwq.Gwg zwupp 
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Lj_pw : UzwmwGpp ctwuwGwlj wq.11bq.wm[! unmt:iGmu t ownpu, wztuw­
UJwGpwJpG OJlQ.WGnt.l pnGmu 6wnwpmuu La pwt.Pwhw11mu: "lUJmf1GhllU 
pwtfllj_mu bG nJlup~p LjUJwlj_p t.lJlw . wlljw Q.LnJllj_mu m L9t.lmu t.PntuwllJlP~P 
Lj_Jlw . nflUJbf1P9 tL LQL{mu pbnGwfllfll.Gbflp ub2: 

MBY-15A tlbpbfiwu GnLJGUJI::iu hwl{wpl{mu t T-l6M zwu~p l{Jlw, 
ljwnmgt.twopnt.l GuwG t GwtunJlllPG, lipwJG pt:i Gwtuwmbul{wo t 3-4 u 
UP22WJ1Pbllnl{ m upG~L. 3,5 li UlJlWUwq.6nt.l UWf1WJlpwl{n, ljpuwplflmmw­
JPU WJq.pGbflp pbppwhwlj_wpp hwuwf1: 

"lm11.wmm wJq.pGbflp pbflpwhwl{wpp hwuwJl oq.mwq.nJ16l{mu t 
Gwla, pu~UjbU Gzlj_t:ig, AC-2 WJQ.nL WQ.flbQ.WUJ[J: 

nK-4 ljgwuWJf pbnuwf1/jfJWU7Wfl tlb,Rbfiwu Gwtuwmbul{wo t pbn­
GwJ1411.GbJ1nu1 UlWJlWJwl{nJ1t.lw6 lifli1Q.[! UP2ZWJlpbJ1pg hwl{wpbLm, 
wJq.mg hwGbLm. pG2L4bu GwL. llUJUlWJ14 pbnGwJ1411.Gbp[! UP22WJlpl::ipmu 
l)wuwt.tnJlbLm hwuwp: · 

tuwll.nf1p pbJlewhwl{wpu hpuGwlfwGmu lfUJUlWJll{nLU t abnpnlj_, UUJ­
l.jwjG llJlW UJbf'uGpljwljwG unpmbpp pbppwhwt.lwpp hwuw11 oq.mwq.np6-
t.lmll t;G KBP- I La CBK-3M pGpGwq.uwg ljnupwjGGbflrr I:IJll.fmuG tL pwf1-
lfwgw6 bG pwtJ!whwJ1p~Gb!1P9. pwuhwppg, nJlup~Gbflpg, tflntuwllJlr~­
GbJlpg L. pmGlfbppg: UztuwmwGep ctwuwGwlj hwl{wpmli bfi ublf zw11p: 
Up2zW!1£bflpg f'uUJf1011.[! l)nL!'lU hwGI::iLnL hUJUWJl OQ.U1WQ.0!10l{mu bG EKB-
2,8 pmGl.fhJl- ljmUJwltr~u . n11[! mbf1wLtwJL{mu t lfgwuwJLp Ltwu wl{mn­
ubebGwJp pwuppmli , ABH-0,5 WQ.IlhQ.WUl[) L. KCD-0,5 pbnGwJllJil.Gbll[!: 

Ummq.nf1wLtwG hwflQbll 

1. n~,nGp bG WJQ.nL hpUUWI)JlUWU ubpt:iGwGb!l[!. GLJwpwq.fll::ip 
llllWGg ljwnmgl{w6ppu L. wztuwmwupu: 

2. LltwllWQ.!'lbP UjUlf1UJUlm La tuwf1nf1p wJq.pGhllP tuGwupp 
bf1wGwLJGb!l[!, ubpbuwGbllP Ltwnmglj_w6p1J L. wzfuwmwGp[!: • 

3. t>G~Ujb~u t Ltwmwflt.tmu wJq.pGbllr pbflphwl{wp[! , pG~Ujpup 
ubpbuwGbp q.pUJbp, GlfwllUJQ.flbp I)JlWUQ l.fwnnLgt.lw6p[! L. wzfuwmwumr 

2. 9. /Jbt/1nf1Wll1/1t/ tlb,Rbfiwubfl 

2.9 1. ~nfJ/1 tlbt/ln{lwgtlwu fuufJ/Jflubflf!, t1bt/1nf1Wli1/1L/ 
W2/uWli1WUpub{l/1 mbuwf;ub{l[!, tfb,Rbfiwub{l/Ju ub[l/jW)Wgtfnq 
wq.f1nll1b/ufi/1ljwl;wu Ufwhwupubflf! 

UbLflnJlwgpwG t1112ngwnmuGI::i11P hwllwLrJl t' nLf1f1l{w6 mt.lJwL mw­
llWOpp hprlflnlnq.pwlfwu, hnf1WJPU lL wq.pnpplipwlfwG UJWJliwGlib!'lP 
pwJlbLwl{uwG£!, npu pp hbflppu GUjwmwLtwmf111.4.w6 t Q.JnLf1wmliUJI::i­
uwljwG uzwljwpmJubllr pwpap m ljwJmG pbppp umwguwuu: 
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Ul:it.llnflWLnpt.J. wztuwLnwueOl:ip[! pwdwumtl bG bflbE f1Jupj1' ljmt.LnnL­
flLnl:ituG!lljwljwG, hpqpnLnl:ituOpljwljwG La J?lltlpwljwG: 

Unw2rGG nutrtt.J.wa t l{wrtl hwuwp lllP111UJ0)1 hnrtbpp pwf1btwl{­
uwG[! L. Gnp hnrtbflt'l JmpwguwGo. n(ln!ig tlb2 ULn!inLli b(i hnfl.WUWUU(l[! 
PtPntLnGbfll19. ~non_bp!lg m J?Wf1bfll19 UWJ?flUWG, llWZLnll hwppbgtlwG, 
uwrq.wq.bmtJGGbp)l m )unmhwppGbpt'l pw rbt. w4_uwG wztuwmwGpObpo: 

Df1/jf1f7nf1rJl! Gl4wmwljwm11.'lt.l.w6 t q.bplunGwt.J. hnf'\bpp inpwguwG La 
wG2flllll m inll tnwpw6J?Obflp 11f1wl.jwuwguwG owGwl4wrhnt.J. 2JlWJ!lG 
nbctptlp l.jwpq.wt.J.nruwGI}: 

Df1f7nf11Jf! Gwtuwmbumu t hn11brl1 pwrtt.wtltlwG llfl2ngwnmliGl:ip' 
ppl{WjpG hnrtb(lp l.j(lWJUWgUwG l.a Wll.nLLn hnn.bpl1 q.pl4uwguwG hwzqpG: 

Ubt.lln(lWlllf\tl. wzflJWlflWUJ?Ub£1 l.jUJlllW[lbt.nL hwliwp q.njnL~JnLU 
mGI:iG up 2Wfl£ mbflJGtJljwljwG uJ12ngGtp, npnGg Gbfll.jWJWgt.J.mu bO 
nflnzw4t'l wqpnml;fuu/Jw/;wl;wu Ujwhwupul:ifl: UJul4hu , orj1Gwlj, l.jn6flb­
f1P uwG(lmllpg hbLnn ~Pnubfl[! Ujblll£ t t.9t.l.bG, mbrtwuwuu hwppbglj_p, 
hnrm wwpzw4t.l.l1 La ljntmwljnu.Hibr iwnw2wGwG: UpuwmGbpll m 
gn11.mGGbpp, OJmrtbrl'l uwOpnttlpg hbmn llWZlllll liwl.jbrl.amJPP9 Ujblll£ t 
hbnwg4_w6 t.llGbG wnCnl.wqG 30-40 ou Lnpwtlwq.onlj_ La 0,3-0,5 u 
br4wrmpJWlip 6wnwpGtip[! la ljnCirJ.bfl[!, pwpb(lpg tlwppt.J.w6 hnrJ.wzhpmtJ 
flJnnmpJmGD il4btnp t 4'lnpp t.rGtJ hnrJ.r uzw~mpJwG, gwGer pl:iflpw­
hwl{wpplibEhGwGtrr wnw2w'lrt.l.w6 uzwl.juwG flJnpmpJmGpg L. WJt.G: 

Ulit/1nf7WU1/Jt/ ubp!JUwul;f11J IJWUW/jWf1Q.nLU bu [!Ulll l.jwmwpt.J.ni'J. 
wztuwmwuep mbuw411 4nqmmrmbtufil14wljwG, pwg ubt.tmflwguwG 
gwGgr GwluwL4WtnflwumuwG m zwhwq.nrMwu. ~Pw4 qphGwctp l4Wm­
pwumuwG, uzwl.jwpnLJubrl1 nnnq.uwG. !JUilhwGntp hni'J.wzpGwrwpw~wG 
GzwGwljm~Jwu : 

2.9.2. 3mf1wguwu UUjWmw/;nt/ hnrz/1 uwfuwUjWt.nf1WUU1UWU 
uapliUwuof1 

3mpwguwG UUjWLnw4ml. hnrtl'l GwtuwUjwLnpwuLnuwG tHiJ?l:iuwGl:i-
111'19 l:iG p4'lwhwmGl:ip~, J?Wphwt.J.wJ? lL UWUflPi UbJ?l:iOwGbf1~: 

fa4'lmmOl:ipp tlweptlw(i tll:iel:iGwubppg bG MTTI-42, MTTI-43X 
Wljlil!lt.l. lL ,ATI-24 UjWUpq wztuwmwGJ?WJ!lu opq.wGubpnt.J. ~IPwhwLnGbp[!: 

J(fl-24 pt/lwhWt.n[! GwflJwLnl:iut.J.w6 t p4'1nunubp[! lL uwupw6wnmLn~ 
4Lnllbt.m la fl.W2Ln[! qpwGg!lg uwertt.nt hwuwp: UbehGwG pwrt4wgw6 t 
TI-w6la 2112WGW~!lg, nrp t.l.flW Lnbllw4wJt.J.w6 bG p(lW[l hbLn wGI.umG 
ljwqtln11. bpl.jm llwuwl.jwt.J.np' w2 La 6wf1J 2112"'1 pl.abflnt.l. pflwGG m llrtWOg 
Lnwlj q.LnGt.l.nn_ hbGuw(i qwhml.jubp~. w2wuwl.jp l12bguwG-pwp6pwgliwG 
hpqpnq.t. wG!lg: 

Uq.pl:iq.wLn~ oGpwgJ?tl ctwuwGwl.j ut.wJ?wal.a wzflJwLnwGJ?WJpG 
opq.wG[! qwhmljGl:iptJ t.J.pw uwhnul t. qwGwljGbp[! hnll.wzb(lLn[! p4'lbpp 
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lA;. 2 .26. f(-695A Wf/I}WUIWhWU 

tllipfiUw, 
t-m{lwt;mnfl, 2-t;norz, 3-pt.., 4, 5-
h/1fJf/nq1wuulifl, 6-hwl;w/;2/ln. 8-W2-
fuwmwupwJf/U O[lqWU, 9-dwu{lp 



r}Wlllwpl.jmu l.jmlllw~uwti pmtil.jtn/1 ut2: =twttwettwo ewrtrD t.flntuw­
'lflnt.ll bG r}WZlilt't hqp u pmG~I::iflt't9 r}WlilWpl.jmll t.J'lnfuWr}f1Wllp2ngp t.l.flW 
~wll qbmGpG: 

KYM-1,2 llbphGwG Gwtuwmhut.l.w& t llwl.jhpbuwjpG La l.jtlULU!}I.U'l.t.I.WO 
QWflbfl[! hwt.lwebLm m, hn11.~g wG£WlilhLm La [!G!}wgn11. t.flntuwr}pwllt"t-
2"9PG PWflObLnt. hwllwr: Pw11.4wgw6- t QLUUI)nl'l. tunt.flpg, hn'l.(! qt.nnl'l. 
tLla.wumppg, pwron11. t.J1ntuw'lf1PiP9, [!GpwgQWJtlG llwurg. zwpdwhw­
ll.Ofll) llttuwGpqllpg La t.npwl.ju10pr hbt.n l.jguwG uwrerg: Uztuwt.nwGer 
ctwuwGw~ tunlflp l.jmpw6 qwGqt.l.w6n wGgGmu t !}wlflwhwrnl'l. tLlaw­
t.nnrr t.l.rw, npmb11. hn11.G wG£wt.nt.l.mli t La pwlflt.l.nui I)WZlllP uwljtr­
unt.JppG, pu~ ewrtru L9Llmu bG LWJGw~wG t.flntuwrwr~n Llrw. nrmtflrg 
tL ~n'l.Er9 uupwgn11. Lflntuw'lrwutJ2ngp pwtfle: 

2.9.3. lfliLftnpwgl/nrz hnrzlipft wnwpOw;/10 tlzwftmp;wO tllipl:iuwul:ip 

UhLtJnpwgt.l.n'l. hn'l.b(lp wnw2GwJ!1G llzw~mpJwG utiptiGwGbp tiG 
6wh6wJpG qmpwGGb[l[!, :fJphqwjpG llhpbGwGti(l[! , ulJwt.l.wnwlJwt.l.np gw­
ewGGbp[!, hn11r hwppbguwli U!:iQbliwGbp[f pnLr}nqbplibfl[) , qpbJI)hpli!:ipQ, 
u~rhl4hrGhru C4bnwzbrbtf1Gbpu) La wJLu: 

PnLJfJnqlip!J Gwfuwt.nbut.l.w6 t hn'l.WZ~UI.Uf1Wf1W~LUG wztuwmwGp­
Gbp ~WlilWflbLm hwllwr: 8wG~wgw6 mbuw~r mt11.wzwpctuwG l)hummll 
pnll)nqtpp wztuwwGpwjpG gp~L[! PW'1.~Wgw6 t hbliluJWL qnr6n'1.nt.!}jnt.G­
Gbf1P9- 1) wzfuwmwGnwJpG opqwGp tunrwgmli qpmGt.np ut2. 2) qpmli­
m/1 hwt.l.wpmli, 3) qrmGm/1 mt111.wlflntumu ptmGwpwt!lllwG mhfl., 4) 
wztuwt.nwliewJpli opqwlip pwrorwgnul La (lpmGmp ptnliwpwt!lmu, 5) 
LlbflWI)LU[lO (l[lnt.Glilp hwtlwpuwG lilh'l' LUOLU2[)U!}W9 ltwu hblilQUf:lW9 
zwrctmunt.l.: 

Upmwl)flnt.pJnt.Gmli qnJnLf:lJnt.G mGbgn11. pnt.LI)nqtpGbfl[l (,[{3-118 , 
A3-35C, MK-21 , A3-110A, A3-42, fifH-4 La wnG) l.jwnmg4_w6pnt.l. La. 

qnron'lnLPJLUG ul.jqpmGpml. PPi bG mwpptrt.l.nul ppwppg: ~puGw~.twG 
WZWlllWUQLUJ/10 OflQWU[! pi.JG t, 0[1[] l.jwrn11. t L/1GhL Zf12t.l.n'l ljwli i2f12t.l.n11., 
2fl2LUGLUI.j[! La pla/1 ll.hl.fwt.l.wnuwG ubfuwGpqliQ (hp'lflWt.I.LtJltwltwG ~wll 
libfuwGpltwltwG . 6n1..4wGwjpG): 

/{3-42 t!J-606) pmmnql:i{J!J Gwtuwlill:wtlw6 t 1-11 ~I.UflClP (lpnt.Glll[! L 
unpmG GJmpbfl(! Oi llb6 mwpw6mpJwG ttrw lilb'l.wt!lntuhLm. t!lnuapu m 
turwuwmGtnu l9UbLnt., wGhwppmpjnt.GGtpo t.l.trwgGhLnt. l.. WJL zrGwrw­
f1W\.jwG m llhLPOflWlilPt.l. wztuwlilwGpGbJl \.jWlllLU(lhlm hwuwp: 

Pw11.1.twgw6 t t.nrwl.jt.nn(1p 4,(1W WU(1Wg4,w6 hpn11. LWJUW~WG ht-
6wGGb(1pg, 2f120'1. plapg, f:lla/1 PW(10pwguwG trltm htJilflOQLWGGbppg , 
mrw~mnrl'l £hruwt!lntuwGw411iP (nwl)tmmwnr) L zwflctr~r htGwmmt!lr 
(J;1W[llnbflfl) lllWI.jGng!lL4WhUfWGLiwG t.l.whwGwljflg: 
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Uztuwmwliefl ctwuwliw~ puQ hbGttmu t bp~m flUJhmljGbJ1Jl 4rw. 
nrnGg 'lPflQ~ t!lnlflntumlin4 Lflntumli bG Gwla uzwltliwli tunrmpJmGo: 
Srwltmnr~ wnw11oGpwg zwnctuwG dwuwGw4 pup t.l.flw wli(1wgt.l.w6 
tunll1n qnmGmn 4mnmu t La. LflntuwGgmli pla!1G. npp wnw2 WJG '-4f111q­
liwJWOu 4mmwltt.l.mu t u pwnzwltt.J.mu: npnzw4~ hbnwt.l.n(1nLpJWU t.l.flLU 
U1h11.Wt.flnfuhLnLg hbllln, hpl)flOQLWUUbflnt.l. pu[! pw[lOWgt.l.mli t. I)WU1W[l~-
4nt.ll u LU(l[lU(li.Ulil[! 4,b[1LUfl.Wnlimli t hW£0[11) wzfuwlllLUUQLUJflG [!Gpwgp[! 
~WlllLUflhLnt. hwliw[l: 

Qpli;fl.b{JUI:ifll! · Gwtuwmhut.J.w6 bG hn11.1l lllhflwlflntunulnt.l. fl.LU2lllP 
hw[l~bguwG IJGi'-4bU Gwu tiwGW'-4WJ1hwzpGwpwpw4wG wztuwmwGEGtn 
ljwt.nwflblm hwliwr: 

=tfluGwt.twG wztuwmwCipwJpG orqwG[! fl.Wliwltwt.l.nr puG t. nflQ 
l.jLULnt.Gw~Gbflll O(lGnt.pjwlip ~wfut.lw6 t 2112Wfl.LUJ10WJ!1G libfuwGpqllpg: 
0L.[! 1.twrn11. t mbwl.jwJt1.hL hn[l!lqnliwl.jwG hw[lpnt.pjwu ultwt.nuwup 
Uli.Uflpbfl WU~jnt.GGbpp l.llW~, 112UhL-PWf10f11.UUWL, l)nLflU phJ14.hL l)b'-411 
l.jnll.Q u WJLG: Q.phJ'ltrGtrn ~wrn11. hG L/'lGhL 4gn4.r La tJGEGwqGwg: 

U[lt.ni.Ufl.flnL!}Jnt.Gnu~ oqt.nwqnr6t.l.nLu bG C)J.- lOS, )1.-24 I A ()1.3-6) 
qgn4.fl qphJI)bpubfl(! u ,[{3-99-1-4, )1.3-31-1 wt.J.uwqrhJI)!:ipGbfl[! Lt wnG: 

Jf-241 A ftgnl//1 qpl:iJfJDflf! Gwtuwmbutlw6 t hnf1WJ!lG '-4WlllGbzGbrll 
oL.wt.l.nruwG, lflgpb[l l.jWlilW(1h[nL, 6wGWl4Wf1hWzpuWJ1LU[1LUI.jLUG, hn'l.bflfl 
hwppbguwG u WJL wztuwmwuf?Ghr ~wmwrtLm hwuwr:Pw11.1.twgw6 t 
wn2Lfl u htmur ~wllpl1w4Gtrnt.l. 2f111wGwlttJg, np~ t.J.rw hwt.l.wet.J.w6 bG 
q(1bjflb[lp pnlnfl Ul!J(lQW4,npmliGbpl}· wztuwmwGpWjpG O[lQWU[! (I)LUGLU­
~wt.l.nJl !}uf:!), plap zrv:i1llwG, r2l::igliwG u pw(1onwgliwG u llhl4P ltnrw fl.nLflU 
hwGuwG ubtuwlipquGtru, hbmlap wGflt.I.Gbflll ptpuwG obtuwGpqo[! la 
Lrwgmgri uwrewt.l.nrnuHihro: 

PnLnfl wztuwmwGpGhflU ~.twmw[lqmu bG pL.nt.l.· wGhrwctbzmmpJwG 
l)bl4QnLU l)flW 'lPflQU 'l.b~wt.l.wruwu uttuwupqllfl oqGmpJLUOp Lflmpnfub-
Lnt.l.: 

4!Jnwzl:if7l:il/10I:ip!J Gwtuwmbut.l.w6 bG hn'1.Wl4l.UlllGbzGbflp L. 6wGw-
L4LU!1hGtpp UjWUlllWilGbpJl ~wnmgWL4WlllUWG ctwuwGwl.j hn'l.WJpG wz­
tuwmwGpGb[l l.jwmwpbLnt. hwuwr: ~t-uGwt.twG wztuwmwGpwJ!lG orqw­
GQ 'li.UUW~wt1_nf1 4tmwzbpbt!lG t, flWULUll[! 4lilflOLL1 t hn'l.WZbfllil[!, 
LflntuwGgmli zbrtt!ltJG: Lgt.l.bLnLg hbmn zbflht.llu pwpOrwgt.l.mli t La 
libRbGwG lilb'l.wlflntuLtmu t ptnGw!}wlflliwG 4.wJf1Q, nrmhf\ q[lnt.Glil[! 
nrnzw4r hwummpJwlip zbrt.nnt.l. Lflnt.l.mli t: 4bnwzbpbl!1Ghfl1J LtJGmu bG 
~gnttr . 4ruw~gnt.l.p La pGpGw(lGwg: 

U(1lili.UI)flnL!}Jnt.Gnui oqlllW(lOJ104nt.U bli ,[{3-13 (.ZJ:-392A) pGpGw-
qGwg, A3-7 4 ljpuwl.jwgm!fl u .ZJ:3-20A, .ZJ:3-lll. .ZJ:3-33 (.ZJ:-569) ~gnt.J.Il 
ltbnwzbflblfl Gtru: 

JJ3-2DA qgnl/ft ftlinwzbpbl/11! PW'l.4wgw6 t 2f12WGwltpg, tut.llwGw-
~wt.l.nr ztpbl.j1!lg, [!GpwgpwjpG uwuflg , zbpblflp u tutflwGwltll ZW[ldwhw-
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'1"11'1 m 'l.b~wLJ.wptiwG lib!lJwGpqliGbppg: Cbpbijl[! pw11.~wgw6 t 
2112W£iW~p(i tipwgLJ.w6 ~n'l.WlljWLnbppg, hWlflW~pg ~ hbLn~p zwpctw~w(i 
UjWLnpg: Cbptijlp wn2~P liwumti qLnGLJ.mli t tuijlwGwlj[! , np[! ijln!lJw­
'l('lliWG ctwt.'iwGw~ ljwGtumli t ztpbijlpg hn11.r ~wijlLJ.bw: 

q.pmGLnp LgliwG ~ pbnGw~wijlliwG ctwliwGw~ !lJijlwGwljQ pwp~­
pwgGmli bG: =ip'l('lnhwliw~wpqp oq(im~Jwlip hbLn~p UjWLn[! zbpbijlp 
nL'l.ll"P'lfibpp lib2 Lnb'l.wzwpctLJ.mli t ~ qpmGLn[! pbnGw~w4'1mli: 

nnnq.nLJ.p hn'l.b(1p lt pnLt'lnqbpnLJ. ~WU ~bnwzbpbijlnLJ. ~nlljplfl 
hwp~bgLJ.w6 'lWZLnbpp hwliwhwp~bguwG hwliwp oqLnwq.np6LJ.mli t 
bp~wp tuwpputuwJpG (pwqwJpG) !l-4 hwtlwhwpp/Jl tlbpbuwu, npo pw'l.­
~wgw6 t 2f12W£iw~pg, [!G~WQEWJpG wGpLJ.Gbppg, wztuwLnwGEWJpG l.t 
'l.b4wLJ.wptiwG opq.wGGbppg: UztuwLnwGEWJpG opqwG[! wGhwLnw~ 
zbptijl t, npp htLn~p UjWLnpG wupwgLJ.w6 t ~Lnflnll flWGW~[!: Cwpctliw(i 
ctwtiwGw~ 'lWGwlj[! q.pmGLn[! ~Lnpmli t, np[! hwLJ.wELJ.mli-EWP2W4Ll.mli t 
zbptijlnLJ. ~ l9ll.mli ijlnubpp lib2: 

UbtpnpwgLJ.nll hnllbpp wnw2GWJpG tizw~m~JWG libEbGwGbppg bG 
Gwlt ~ijlmLnw~wh6wjpG qm~wGGbp[!, :j>pbqwjpG libEbGwGbp[! ~ 
u~wLJ.wnw~wLJ.np gwEwGGbp[!: 

!atfmu.nwawhaw;ftu qmpwuubpf! ~wnmgLJ.w6EnLl. GuwG bG 
[!G'lhwGmp GzwGw~m~JwG qm~wGGbppG , mGbG mctb11wgLJ.w6 2fl2W­
Gw~. ~pUWUjlflnLlflW~WjpG ~~nLJ. ppwG ~ ijlbLnmp: l.JpwfiE Gw!lJwLnbu­
LJ.w6 bG 30-50 uti tunpnL~JWlip LJ.wp ~WLnWflbtm hwliwp: UpLnWflflnL­
~JmfinLli q.nJnL~JmG mfib(i ~gnLJ.p OKE-75 ~tPnLlflW~Wh6WjpG ~ OEH-75, 
flEH-lOOA, OEH- 3-45 ~wtunLJ.p ~wh6wjpG qm~wGGbp[! : 

Uljwtjwnwljwtjnp gwpwuubpf! ~wnmgLJ.w6EnLJ. GtiwG bG hn11r 
GwtuwgwGEWJpG tizw~m~JWG gwEwfiGbppG l.t GwtuwLnbuLJ.w6 bG 
~4'1mLnw~wh~wJpG q.m~wGnLJ. LJ.wppg hbLnn ~nzLnbp[! 4'lzrbtm, hnll[! 
4'1turbgfibtm , liwpq.wqbLnpGGbpp nL wpnLnwLJ.wJptpp tuGwtlEP hwliwp: 
UpLnW'l('lnL~JmGnLO oq.Lnwq.np6mu bG E,D;T-3, E,D;T-7, EJWT-2,2, E,D;TH-3,5 
6wfip QWEWGGbp[!, npnGE pw11.~wgw6 bG Lnwppbp EWfiw~m~JWG 
u~wLJ.wnw~wLJ.np ubljgpwGbppg: 

.fJpbqw;ftu tlbpbuwubp[! W~LnpLJ. qnp6nllnL~jwG bG, uw!lJwLnbuLJ.w6 
b(i lnpwgLJ.w6 lSwh~wJpG hnllbpp, lSwMmLnGbpp, Lnnp:PwJpu ~wMmLn­
Gbpp tizw~uwG, PU!UjbU Gw~ uwpqwq.bLnpGGbpp ~ wpnLnWLl.WJpbpp 
pwpbtwLJ.tiwG hwliwp: 

UztuwLnWUEWJpG opq.wG[!. :j>pbq[! UjLnLnliwu ctwliwGw~ hnll[! 
~LnpnLli t ubUjwll~ Lnwzb!lGtrnLJ. ~ ijl!lJpbgGmti : UpLnWfl('lnL~JmGmti 
oq.Lnwq.nr6LJ.mti b(j <I>EH-2 CiwhlSWJpG ~ f}ijlw~wtLJ.w6 hwfiEWJp(j m Lnnr­
:f>wJp(j hnlli:Jpp ijl!lJpbgtiwG hwliwr GwtuwLnbuLJ.w6 MT0-42 :j>pbqGbp[!: 

=iptiGw~wG wztuwLnwfiEWJpG orqwGo :j>pbqG t. nrG ppbGpg 
Gbp~wJwgGnul t flwGw~wLJ.np ~upm~: 

ct>EH-2 .fJpbq[! PWI'l~wgw6 t zr2wGw~pg, ~wtungpg, :j>pbqWJp(j 
pupnL~pg, uwGflP! LJ.wGflw~pg, hbGuwG wGpLJ.Gbppg l.t zwpctwhwll"fl'l 

90 



ctwliwGw~ f1WGW~Q lSbwmli t hnrl.[!, tw~ tuLnLf1'1~W LijW!IlflWUtnnLU ijlw~ 
rwbGwct: 

3M-202 /1{1WUgpwtlwpf1/JH! liwp(lmli t 2(lWGgpGbp~ hwU'\W~£! 111Pil.­
opg, L(bpwl.jwGq.Gmo 211wGgpp llJ(ln~tJU! : UzfuwmwGpWJpG opq.wG[! 
zbrb4lwL(np zru~w t , npG tJp zwpctnLliG utnwGnul t htJrwnzwpctl't!r9: 
CbpbijJGbpll hwmwlu::! zwpdwl.jwG t. Ofl[! pbGwpw4lbLilU hwU'lm~ ubtuw­
GpqlinL( hwpl.jWf1(1WpWf1 pwgL(mu t , qulljwGwltr zGnflhllL( 4lw~L(mli : 

2. 9. 5 nnnqtlwu tlapMwfiaf1 

nnnq.liwG lip2ngnL( ljwpq.wL(npmu bG hnfl.p 2flW2bflUWJpG nbdpli[! , 
pmJullG lljwpwpmwG]mp liwtnnLgnul , hnfl.bpllg htmwgGnu:i Wfl.bpp 
wL(bLgnLLU! L. WJLG , npp zGnphtJL(_ pwp<'ipwGmu t lizwljwpmJutt pbllew­
ml[mpJmG[!: 

nnnq.mli[! ljwmwpl(_mli t wG<'ipL.wgnulmt, liwljbflbUWJpG, Ull10(1q.btn­
(jjw L. [JWPPLWJtJG bfl.WGwl.jGbllnl(_: 

nnnq.uwG wlibGwmwpwoL(wo bfl.wGwl.jGb!1P9 ubl.j£! hwuwpl(_mo t 
wG0!1L.wgnu:l[!, Oflll ctwuwGwl.j wGopL.wgGnfl. ubpbGwGbpp WlljWpwtnGb­
rmL( 2nLp£! L11pnhnLu bG uwGp liwuGpl.jGI::ipp u wGopL.p ml::iuJ1n4. pwztumu 
11wzmp liw4bpumJppG: 

Qpp Wfl.pJmppg 2nLflU nnnq.uwG gwlig lifl.l::iLnL hwdwp oqmwq.npo­
l[mu bu LijOOlljWI.jWJWGGbp, nrmGp L~Gnu.l bG zwpdwl.jwu (Lnbfl.wljlnfu­
L(_nfl., 4wtunl[p, LOfl.wgnrl) L. utnwgpnliwp: CwpctwljwG lljnUlljWljWJWli­
GbpiJ LWJGnpbG oq.U'\wqnp6L(_mli bG pwg L. LtJw~ nnnq.dwG gwGgbflpG 2mr 
uwU'\wljwpwpbLm hwliwp, npp hwliWfl ljWflOI"l. bG l1lbl"l.~9 LnUrl_ mbrl_W­
l.J1ntu4.bt: 4wtunl(_)1UjnUlljWljWJWGubfl[J uwGL.flmGwl.j bG, zwpctmliG umw­
Gnul bG wq.pbq.wl1lwqnpnq mrw~L11n11~9: Lnqwgnq Lijnlilljwl.jwJwGGbr[! 
oq.mwq.np6nu:l bG 2nLI'£! L(bpgGbtm hwuwp WJGL4ruta Lnbrl_l::iptag, npLnl::ifl. 
lli'W liwljW(lfl.Wlj[! l!mpmlt ttlnltJntuL(nLU t: l)pwGp zwpdwpb[lL(mu l::iG 
Gl::illEPG WJilUWG zwpctp~nL( l.jwu t[bljLnpwzwpdp~GbpnL(: ULnwgpnGwp 
LijWULijwljwjwGGbpG wupnrl_2 6wnwJnLPJWU ctwllwGwlj q.ll1lit.lmli b(i 
tlllL.linLJG Lnbqmli: ~pwGp l.jwhwl[npL(mli bli hwumtl.j ~>pwhwl[wpn~Gbpntl 
L. zwpctwpl::iptlml1 GbppllG wJpliwG ljwu tLblJLnpwl.jwG zwpdll~GI::ipllg : 

£:1 u111 ULnbrl_6w6 tSGzllwG lljOUUjWljWJWGGb[l[! LtJlimli bG gw6p (litJG!L. 
0,25 U'Tlw, oq.Lnwq.np6L(_mli t pwg nnnq.liwG gwGgbpmu), lii12!1G (0,25-
0,5 U'Tlw) L. pwpop (0,5 U'Tlw -rg lib6) tSGzuwG: 

Q.JnHJ.WLn(lmbumpjWG tH:;2 oq.mwq.np6L(nq lljnUlljWl.jWjUiGGbppg 
l1lwpw6L(_w6 t CHfl-50180 zwf1dw(jw{i UjflUU/W{JWJWti[! (O{j. 2.27), np[! 
GwtuwLnbuL(w6 t LtJwL.t ljwu pwg nnnq.uwG gwGgnq pwg Wll.PJmppg 
2nLP[! wGopL.wgGnfl. ubpbGwGbpllG uwmwljwpwpb[nL hwuwr: Pwrl_Ljw­
gw6 t GbpppG WJ[lliwG zw11ctr~tJg (7) , b[lljwlipl(_ ljbGLnpnGwtumJu lljOlilJ.l­
pg (2), Gb[1MuwG (1) L.. wpLnwllqliwG (4) tunqntlw~wzwpb[ltJg, llJOUL4P 
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uft. 2.27. CHTT-50180 Ujntiwqw;wfi. 
1-fibruMtJw[j fun!]nt/W/tW2Wf1, 2-UjntfUj, 3-un!]UW/t, 4-W{11JIWUI]UWU 
fun!Jmfwftwzwfl, 5-hliutJwu wfi/lt/, 6-RWU!Jnt//1 tfuzuwu fun!Jnt/~ 
/tW2Wfl, 71-zW(Id/li . 8-tdli/.ji.fln{l 

cwrctn~r wztuwmwuptJ ctwuwGw~ ~nfl.wpljliwG hwuwl.jwrq.r lip2n­
gmt lljnlil..4P wztuwLnwG.QwJpG fug~4u 2rnt.1. L94.mli t, ~llwljGbpG WJG 
url_mu bG '1bl4f1 1SG2uwG tunll.n4.wltwzwr: ~blig np UJnlium q.nrowrt.ttlmli 
t , ~Oil.W[llttlwG hwliwl.jwpq.[! wG2wmnul bG : Upl!lwflpnqwltwGntpJntG(I 

30-140 Litl t, tSGzmli[!' 0,8-0,25 U'Tlw: 
qJmrtwtnliwbuwl.jwG uzwljwpmJUbfl~ nnnq.uwG hwuwp oq.wwq.np-

omu bG qwGwqwG mbuwl.jp wGopL..wgGnrl_ ubpbGwubp L.. Ull:ifl.WltWJWU{l­
Gbp nrmG.Q flWUWLjW[lq.Ll.mli bG' W) UUlil wuorL...wgGnll. Wl.ljW(1WLnlib(1~ 
Lnb~wlj~- (l.jwp!Swzpp' 211liwG zwnw4.1ll"l.t:! 8-10 li , lii12!1G zppwJpG'28-25 li, 
hbnwzp~- 60-90 u), p) uum UlbtuGnL nq.pwl.jwG q.np6[!Gpwgp llpwltwGwg­
uwG' '111PPWJtJu q.nronrl_nLJ}JWli L.. zwpduwG uG~wgenLU wzfuwl1lnrl_, q.) 
[!ULn flW2Lnn4. UJGrl_WZWfldliwG brl_wGwlttJ' Lnbrl_wljlntutlnl"l., q.LnruwG, 
pGpGwq.Gwg, LJwtunL(.p , 11) [!Ulil wztuwmwGpwJpG 111lJ1EnLli zwpdliwG 
nLrl_ll.nLPJWU' tSwl!WlllWjpG L.. 2fl2WUWQ.OWJflli , b) [!Ulil uGmgtlw!i bqwuw­
ltp' 2rwGg.Qpg l.t tunl"l.ntlw~wzwppg uGL(_nrl_: 

UliorL.wgliwG Gwmw4n4 oq.mwq.npoL(mli bG AAA-lOOMA brltwGp4. 
w!iopl.twguwG wllJwpwtn[!, )l.}l,H-70l.jwtunL(jl htmwzjl~ . A<I>-120 <<AHenp» 

6wljwli1WJf1G wGarL.wgGnrl_ ubebGwGI:if'l[! L. WJLG: 
,aaA-1 OOMA /Jf1{jwufnf wuo{lt...Wgtlwu 111U/111f1Wll1[! Gwtuwmbul[w6 t 

pwG
2
w

11
wGngwJpu, LnbtuGpljwywG L. hwgwhwtn~ljwJpG lizwljwpnLJUbp~ 

nrmq.liwG hwuwfl: UJG jlphGjlg GbrljwJwgGmli t pppntrw4.nr Lnpwl.jLnnpjl 
L(pw wupwgqw6 2fl2WilW[10WjpG hbGWilwlip L(flW mbfl.Wl.jWjl[WO b(1l.jhb-
6wG ~bflliW , npp funrl_nl(_wl.jwzwpjl tlrw q.GL(mli bG l.jwptSwzr~ wGOfll...­
wgGnq WL4WflWl1lUbfl[! : Spfl uGmgmliQ Ljwmwr4.mli t pwg 2rwGgE-

Gbflpg : 
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JI.l(H-70 ltwfum/ft hbnw2ftP wua{lbwgunrz tfbp!JUwu Gwtuwmbul{wo 
t qwuwqwG Q.JnL'lWLnGtnbuw~wG llzwljwpnljub(lp, Wjq(llib[l(l, uwpqw­
qbm(lGGbp(l ll wnnmwLtwmbrfl nr:mquwG hwuwp: UtpbGwG l.jwtuLtmu t 
mnwljmnnfl t.!rw. PWrt4wgwo t 2flP 4bumrmuwtunLJu utnlll!{pg, GbrM­
awu !.& WflU1WU'lUWG f'unrtm[wljwzwpbpflg , npnGg l{pw mbrtW4WJt.lW6 t 
tf\.Qbt.Pnt.lutmmLtnrt l.jwGq.Gwl.ju: LJhpbGwG 'lflflJ:!WJflG q.np6nrtm~JWG t : 

JI,</J-120 «Jl.Henp)) lfwftwmw;ftu wua{lbwgunrz tfbpbuwu (Glj. 2.26) 
Gwwmbm{wo t 2 l'i -flg ni pwpdfl iizwLrwpmJubpp, uwpq.wq.bmflGGbp(l m 
wpnmwLtwJpbpfl nnnq.uwu hwuwp: 

UJG 'lPfl.QWJflG q.npon'lnL~JWG t , uGl{mu t nnnq.l'iwG gwGg(lg: 

,:lt~~i~=~ 
~ / ' 1 k-
~ .. / r ':fr_,. 

. ~~~,-- ~ 7 ./~ / 
, . '' 9 ,.~.:-=.-::. I :--..... :J "' / 

.;.~.~p- "/ , 81/.. ,-;t- .... ~v.."-

·~ ~~ ~~,~~ 
,I s ' .q 

/ 0 

6 
;z .... 

::tr-"" 
l.J/;. 2.28 . .f{ct>-120 rr.l{Henp» wuo{luwgunq tfbpbuw;/1 ufubtfwu. 
1-nnnqtfwu gwug/1 funrzm/wftw2Wfl, 2. 4. 6-hft!JfiWUUJUbfl, 3, 11-
uumgnq UUI{Ipbfl, 5-2W{Idwftwu ftbliU7fiW/tWJWU, 7-UWj[W/tUb{l, 8-
WUO(IuWgunrz tfbpliUw;fl funfJm/wljwzwfl, 9-pwgfll.ubfl, 10-wuofluwg­
unrz WU/W{IUIU7Ub{l 

Uwnwl.jubpfl (7) t.lflw tnb'lwi.JwJLtwo tun'lnt.lwljwzwpflG upwgLtwo 
bG pwgfl!Gbp[! (9) u wG6puwgGnrt WU4WPWtnGbp£! (10): UwJLwljubp[! 
ljwhwtlnntl.w6 bG ttb4mpwzwrd"I1!Gbnnt.l. npnup uGL[mu bG mpwljmnpp 
t(pw tnb'lWI.jWjt(WO tt bl.jmpWI.jWjWGpg: 

2.9.6. Uw{lqwqbmftuubpft 1.t W{lm.nwtfw;{lbflft 
pwflbL wtftlwu tfbpbuwubfl 

UwpqwqbmpGGbpfl l-1 wpnmw4.wJflbpj1 pwflbtwt.lllwG UU4Wtnwl.jG t 
pGwl.jwG tunmhwppGbpfl Wfl'lJnt.GwL[bmm~JWG pwpdpwgmun: Pwrbtw­
L[nul[! tflGmu t uw~hpbuwjflG u WflUWLnwl.jwG: Unw2fl{j 'lhl!4pnul ljw­
mwpLtmu t hnrtwljnl)tnbpp, ~upbpfl (Llp2Gwung 1.t WJtG), ~tf\mtnGbllfl 
n!Giwgmu, WI1J!P hwtlwpmu, UJWpwpmwgmu, tunmfl gwup , gwGpfl 
gw.Qwlimu, 'lWzmfl tulmll'lwl{npmu ll 6b'l.Qwt.lnpmu, tw4 bpljpnfl'l£! 
UU4Wtnwljwmrt'lt.lw6 t pGwljwG tunmwpnqubp£! wp<tbpwtl_np gwGnl[tJ 
tunmwpnLJubnnt.l lflntuwpflGuwG[!: Upuw111wljw(j pwflbtwt.lllwG dwuw-
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Gwlj l.rnqmmpmt:ituGfll.rwljwG llfwngwnmuubpflg hl:imn hn'l£! f'uGwopnt.l 
uzwl.rnLU bu (t.lWil , uljwt.lwnwljmO, :f>!ll:iqmu , QW.QWUnLU), utWilW[lU1Wg­
(jmu u uwpq.wq.bmliwJpu tunmwpmJubp gwGmu: 

uw,..q.wq.bmf1GGbpp ll Wllntnwt.lwJpbpf1 pwpbtwl{owG hwuwp oq.­
LnWQ.OilOOLU bli utWPWPlOWUJOlpwgppiGbp, hn'lwllzwlj, lrnLLLnnqllnbfu­
Gfll.jwljwG ll hwmmLr LlbpbGwGbn: 4.hr211CiGbppu ~Llf'IG bG utwml.jwumo . 
uwrqwq.bmCiwJflli gwpwGGbpl), pupwljmflfl!Gbp[!, uwrqwqbtnGwjpG wq­
pbqwmubp[! u WJLG: 

SwpwGuwG hwuwp oq.mwq.npomu bG Eflill-2,3 'lwCiwljwuowG 
wmwuGbnnt.l gwpwG[! , wpnmwttwmbpfl hwuwp' Eriill-3,1, EITK-3,6 
hnflWI.jWUJWJflli wmwuGwtt_np gw.QwGGbru: 

LLr. 2.29 -mo pt:;pl[wo bG KTILI:-2 pupwljmpfliGbpfl ll Arifl-1,5 m 
ATifl-2,5 uwpqwqbmGwJflG wqrbqwmGI:ipf'l ututuwGbpo: 

Ul 

q 

l.Jft. 2.29. Uw{1qwqbU7/1uub{l/1 6 W{lflU7Uil/WJ{Ib{l/1 pw{lbfWtftfwu 
tfbpbUwubfl. 
w) Kfl.l{-2 ptfpW/jU7flftl, p) Aflfl-1,5 WQ{IbqwU7, q) Afl/l-2, 5 Wq{lbqwtn. 
1-uftwtfwnwqwtfnfl tfw{IUJ/;ng, 2-./J{Ibq, 3, 5, 13-h/lfJ{InqtwDubfl, 4, 12, 
14-QfWUI/W/;Ub{l, 6, 7, 8-pmuftbfiUbfl, 9-ub{IVWU7UI{I funrzntfWftW2Wfl, 
1 0-w{lnfl/lltUbfl, 11-pwp/lltubfl, 15-wuftl/ 
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Kfll(- 2 ptlpwfttnf7/li[! (ulj. 229w) GwtuwUJbu4_w6 t WflUWUlW~wG 
pwflbtwttuwG ctwuwGw~ u~G~LL 70 uu pwr<'lrm~Jwup ~uptro ~Ulrbtm t... 
hni'}WZGflUlp :J>rbquwG hWUWf1: 

Aflfl-1, 5 (Oft. 229p} tlw{lqwql:imuw;/10 wq{lliqwt.n[] GwtuwUJbu4_w6 
t gw6r wr'lJntGw4_bU1ntpJwG uwflqwqbUlpGGbrtt wruwUJw~wG pwflb­
LwttuwG hwUWfl, uttwctwuwGw~ ~WUlWflnLU t hwGf1WjpG l4Wf1Wf1U1W­
Gjntpn4_ l4Wf1Wf1Ulwgmu, hn'lr :Pflbqmu, tunUJwpnLJUbfltJ gwGf/ t... gwf1w­
Gmu: 

Aflfl-2, 5 wqf7bqwm!J (G~ . 2.29q) GwtuwUJbULJ.w6 t W'l.W~WLW6 
hn'l.bfltJ, ~brwhwG'lw~Gbflp WflUWUlW~WG PWflbtw4_uwG hwuwp: P hw­
t.lbtntuG Gwrunr'ltt. WJG ~whw4_np4_w6 t GwLL ljnqU1p4_wumpp pwp[llj­
Gbpn4_, np[! lfltuflbgGmu t W'l.W4Wt l{w6 hn'l.wzbflUl[!: Ub~ QUPWQf/P 
ctwuwGw~ wqrbqwUlQ t.PturbgGmu t w'lw~wt4.w6 hn'l.wzbflUl[!, :Pflb­
qmu 4.hf1lLp hnttlntUWJtJG hn'lwzbflUl[!, hntl.[! L4Uf1WgGmu, gwGmu 
tunUJwpntJUbflp tunznr LL 6w6~n'l pmJutt ubrubflQ, 6w6~mu hn'l.nl{, 
9flnLU tunUlwpntjUGflp UWUfl UGf1Ubf1[! LL cuwG4_w~mu flWZUl[!: 

Ummqnrtw~wG hWflQbfl 

1. PGm~Wqflbf/ l1httJnf1Wtnpl{ wztuwmwGJ;1Ghpp Ulbuw~Gbfl[! : 
2. L~wf1Wqf1bf1 JntpwguwG GL4wl!lw~nt.1. hn'l.brtt Gwtuwl4WU1(1WUU1-

uwGG ubf1hGwGbpp ~wnmg4_w6f1Q : 
3. t>G~lll~ur· ubf1bGwGbp hG oqUJwq.nr6mu nnnquwG gwGgp L4Wtn­

rwuUluwG hwuwf1, G~Wf1WQ.f1bf1 'lflWGg ~wnmgl{w6f1[! t... wztuwUJwGf!u : 
4. t>G~L4PUPO nnnquwG ubf/bGwGbfl q.nJntpjntG mGbG, G4Wf1WQ.flbf1 

rwwGg ~wnmg4_w6m:~: 
5. norG t UWflQ.WQ.bUlrGGbrtJ L. Wflntnwl{WjflbfltJ pwrbtwtJ.uwG 

UL4WtnW4[! , npn· Gf/ bG PWflhtwt.luwG b'lwGwljGbp[!: 
6. LljwpwqrhE hn'l.bfltJ pwrbtwtJ.uwG hwuwr GwtuwmbutJ.w6 

Ubf/bGwGbpp \.twnmg4_w6f1[! lL wztuwU1WUf1[!: 
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PUctt>u 3: q~mtfl.USuSbUU4Uu Sbluut>4U3t> CU1UqnrontLI 

3. 1. ~wuljwgnrzmp;m 0 q;mrzwt.nfit.nbuwljwfi qnf70!Jfipwg0bf7/1il 
t.nl:ifufin[ nqftwfib{l/1 tlwu/10 

Dfil]hWUnLf7 !J(InLjpUI:if7: Q.jnt'l.WU1UIIlbuw4wG WJU ~w.:i WJG uzw4w­
pntjutJ w6bgml1Q t... nrnzw4tt upbf1f1P umwgmuG ttrtG[lg Gbr4wJwgGmu t 
pWflfl W(1UlW'lf1W4wG q.np6[!Gpwg: '-lbp2~Gu l!lbtuGntn~w4wG , U1[1WUU­
l.4nf11IlWJpU LL octwG'lW~ q.nr6n'lnLPJntGGbrtJ u[lwuGwljwGm~JmG t , 
nrnGg [!U~WQf/nLU Wqflmu bG uzwlttln'l. OpjbljUlp t.lrw (hnfl, PnLJU L. 
WJLG). ttmtumo 11rw 'lPflf/[!, hwUJ4wGpzGbp[!, LJ.p6w~f! L. WJtG : 

UJullltJunt.l qJnL'l.Wl!lUUlbuw~wG ll11::ituGntnq.[lw4wG q.n[l6[!Gpwg(! utJ-
2ngwnnulGbrtJ hwuwljgntpjmG t. nrf"l Wq'lbgm~JWU l!lWlj UJnL~[! bGpwr­
ltttmu t lnbtuGttltw~wG , :J>pqtJ4wltwG ljwu f1pu[lwljwG bqwGwljnt.l uzw4-
uwG, nrtt Wfl'lJnLUf1nLU l.j'lntuttmu t 'lflW 4.[16wlj[! L. hWUlljntpjnLG[!: Sbtu­
Gntnq.[lw~wG q.nr6[!Gpwg[! pw'l.ltwgw6 t wnwG<'l[lG q.nr6n'l.nL~JmG­
Gbr[lg : q.JnL'l.WUlGmbuwljwG UlbtuGntnqf"lwG ttJGmu t Q.JnL'l.WUlGmbuw­
~wG upbpf/tJ Wf1UlW'l!1nLPJWU (ortJGwlj, gn[1bGtJ, 6w~G'lb'l.tJ), hn'l.tt uzw­
ljmpJWU, pbf1f1WhW4.Wf1P LL WJLG: 

Q.jnti'}WUlGUlbuw~wG uzwljwpnLJutJ uzwljmpJwG q.nf16[!Gpwg[l h[lu­
Gw4wG UlbtuGntnq.rwGbrG bG hnqr hf"luGw4wG L. uw4bf1buwJtJG uzwltm­
pJmG[!, l4Wf1Wfll!1Wgmu[!, gWGf/[!, tuGWUf1[! LL pbpf1Whwl{wf1[!: q.JnL'l.W­
mGl!lbuw~wG uzwljwpmjup uzw~ntpjwG lL pbf1J;1WhwlJ.Wf1J"l l!lbtuGntn­
q.tJwjp h[luGw4wG t.flwul!lwpnt'l.Pt:! UlbtuGntnq.pwljwG f/W(lUlG t, npp ub2 
WflUlWQnttJ.mu bG pntnr wztuwmwGf/Gbrtt hw2nflflW4wGmpJntG[!, wq.pn­
Ulbtuup~w~wG L4WhWG2Gbf1[!, ~WU1Wf1UWG d"wu~bl!lGI:ip[!, wztuwl11wGf1p 
6wl{wl(!, wq.rbq.wlllp ljwq Uf!, 'lflW zwhwq.nf16w~wG gmgwG[lzGbp[!: 

q.JnL'l.WlilUUlbuwljwG uzw~wpnLJUbflp uzwljntpJWG lL pbflf/WhwtJ.w­
EP l!lbtuGntnqtJw~wG f1Wf1Ulp ub2 utnGn'l q.nr6n'l.ntPJntGGbf1p (wztuw­
tnWGf/Gbp[l) hwuwr ljwqumu bG OlllbflwgpnG-tnbtuGntnq.[lw~wG f/Wfl­
tnbr: 

bpb pnqubp[l uzw~mpjWG L. pbflJ;1WhwtJ.wf1p tnbtuGntnq.pw~wG 
f1Wfltn[! Q.W'l.W\.j1Wfl t tnWLPU WJG uwuf"lu, pb [lG~ q.np6n'l.nLJ}jntGGbfl, bpp 
LL pG~ ur2ngGbrrnt.ll4btnf1 t 4wtnwrtJ.bG, nrrlllbuqp Ul!1W94.P Gwtuwmbu-
4_w6 pbflf/[!, WL4W Ol4brwgtJnG-l!lbtuGntnqpwljwG f1W!1lnt:! gnLJg t mw­
LPU, pb [lG~L4bu ttrw~wGwgGbt WJ'l qnf16nl'}mpJmGGbf1Q, n[1L4buqp wnw-
2W'lrt.lw6 GL4Wl11w4[lG hwuGbt G4_wqwqnLJG 6wtuumuGbrntJ.: 

SbtuGntnqpwljwli q.np6n'l.nLPJmGGI:ir bG 4.Wf1[!, gwGf/[!, 4ntt tnplJ.w­
gpwG LL WJLG: 

SrwGul4nf1tnWJPU qnr6n'l.nLPJWG ctwuwGw~ ~WU1Wf1LJ.nul t UJmpp 
t.flntuw'lrmu up mbqpg up WJL I.Ilbq· wnwGg Grw nrw\.t[! L. f1WGW\.t[! 
t.flnl.j'lntubtm: 
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Odwli11w~ qnpCni'J.nL~JmliG WUfwhml_mu t. LWt.J.wgGnul L hbzmwg­
Gmu Gwtunr'lGbpp (hpuGwl.jwG qnp6nf'J.m~Jmfifibpp) l.JwmwpuwG q.np6-
[!Gpwgu: q.JnLI'J.Wtnfimbuwltwfi wztuwmwGJ?Gbpp (q.np6n'l.nLPJmGGbp~) 
~wmwpuwG hwuwp wGhpwdhzm b(i tnhf\JGp~wl.jwG or2ngGhp: 

3. 1. 1. ~wuftwgnrzmp;m/J 11bpb/Jwll1f1Wftumf1w;/7/J 
WQf1liQWU1/Jlif1/7 lfwu/7/J 

Spw~mnpG ~GJ?GmpmJG hGwpwt.J.nr ~t oq.mwq.np6bt q.JnLil.WmGmb­
uw~wG wzf\IWtnWGJ?Gbp lJWLnWJ1btm hwllwp (pwgwnntf}jWllp Uptnup 
f\lmwgow(i 'lhUJJ?[!): UGhpwcthzm t tnpw~tnnf1)1G upwgGbL (~wflibl ~wo 
l.jgbL) npL.t UbJ?buw l.jwu UW(1J?Wt.l.nrmu: rG~UfbU UfWf'lqt.J.bg Gwfl.Jnr'l 
pwdGnLu, qJnL'l.WtnGmbuwl.jwG llbJ?bGwGbpp q_q.wlr uwuu, pwgwnm­
pJwup pbpQwhwt.J.wJ?r npnz l.jnupwJGGbpp , ~GJ?liwqGwg ~bG, wJupGpG 
GpwGg oqmwqnp6owG hwuwr wGhpwctbzm t mGbGwL tGbpq.bmpl.jwl.jwG 
ur2ng: UJ'lUJhur tGbrq.bmpl.jwl.jwG up2ngGbp bG hwuwpt.l_nul mpwl.jmnnu 
L tLbl.fmrw~wG ZWf1dp!Q, npnGg hbm qJnL'l.WtnGmbuwl.JwG uhQhGwG 
llpwgt.l_mu t OdWGI).wl.j ubfl,JwGpqup up~ngnt.J.: Srw~mnplibrn unm, pu~­
UfhU mbuwG2, octwGI).wl.j L'ibfl,lwGpqu t hwGI).)luwGmu h/1'1PWt.l.L~l.Jw~w(i 
l.Jwfl.Jnt.l.)1 l.jwu l.Jgl1wG ubtuwGpqou: bpb ubGp qJnLI'J.WtnGmbuwl.JwG ubpl:i­
GwG octwG11w4 l1btuwGpqup oq.Gm~Jwl1p 11pwgGbGJ? mrwl.ftnnrr hbm, 
WUfW l.jumwGwGJ? 11bpbGWUlf1W~Lnnf1WJ~(j wqpbqwm (Gl.j. 3.1), np[! PW'l.­
l.Jwgw6 t tGbpq.btnplJ owupg (tnf'lWl.jtnnp l.Jw11 ttbl.Jtnpwl.jwG zwpd)1D, 
octwG'lwl.J llbtuwGrqurg (l.jguwG l.jwl1 l.Jwtunt.J.p uwpp) L. qJnLI1,WtnGtnb­
uwl.jwG UbJ?bGwj)1g: 

LlbJ?bGwmrwl.jmnpwJpG wq.rbq.w­
mu hw6wtu wGt.J.wGt.J.mu t GwL. 
mrwl.fmnrwJrG l.jwu q.Jmll.wmGmbuw­
l.jwG wq.rbq.wm: Uq.rbq.wm pwnu 
lflntuwnGt.l_w6 t LWLnpGbpbG agregatus 
pwn)lg, nru GzwGwl.jnul t 11pwgt.l.w6: 

BwGp np q.JnLI'J.WtnGtnbuw~wG 
wztuwmwGJ?Gbpu pwquwpGm1p bfi, 
WUfW llhQbGwmrwl.JmnrwJ)lG wq.pb­
q.wmGbpu (IJSU) GmJGUfbu mwppbp 
GzwGwl.jmpJwG bG: UJUUfhU, oum 
l.jwmwrtJ.nll. mbtuGnLnq.)lw~wG q.np6-
[!Gpwg)1 11nwGJ? t/lfimu bG L{wrr. 

~It- 3. 1. Uliplitiwmflwftmn{lwJftD . QWGJ?p, pbpJ?whwt.J.wJ?~ L WJLU, [!ULn 
WQ{IIiqwm/1 u/lflilJwti. wztuWLnWUJ?Ubflp l.jwmwpowG b'l.W-
1-U1f1W"U1nf1, 2-odwtiqw" Lfli/liwtiftqtf, Gwl.j)l' zwrctw~w(i, umwgflnGwp L 
3-w2/lfwmwtipwJ/1fi Lfliplitiw umwgfmGwp-zwpdwl.jwu. uum wq.-
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pbq.wmmu q.mGt.J.n11. 11bpbGwGbf'lp pwGwl.jr· u)1wllbJ?bfiw L. pwquwub­
J?hfiw, uum wztuwmwGJ?wJ)lfi ObJ?bGwJ/1 u)lwgowG bi'J.wGwlt)l' ltwfl.Jnt.J.P, 
l.Jgnt.J./1 L. l.JtwwLtwtunt.l./1 L. WJtG: 

LlbpbGwmpwl.jmnpwJrG wqrbqwmGbrflG Gbrl.JwJwgt.J.mu bG nrnzw-
4/1 zwhwq.nr6wl.JwG UfWhwG2Gbp, nrnGJ? pGmpwq.pLl_mu bG mbtuGnLnq.p­
wl.jwG (wztuwmwGJ?p nnw4)1 WUfwhnt.l_mu), t4nLnq.pwl.JwG (wq.pbq.wmr 
Wql).bgmpjntG[! 2112Wl.JW U/12WL{WJflP t.l_pw), tGbrq.btnpl.jw~wG (tubrq.p­
WJP oq.mwqnrouwG ~wlflu). tl.JnGnopl.jwl.jwfi (wptnw'lnnrtwl.JwGmpJmG L. 
wztuwmwGJ?WJpG m 'lrwuwl.JwG owtuumufibr). tpq.nGml)1wLtwG (uwG)l­
mwpw-l.JbGuwpwGwLtwG UfWJUWGGbp) L. hmUWLPnLPJWG (bpl.Jwpw­
~bgmpJnLG) gmgwG)1zGbpnt.J.: 

3. 1.2. l!SU 2whwqn(1owqwfJ b. U7bfuunJnqf1wftw/J p/Jmpwqpbf1f! 

USU wztuwmwGJ?[! q.Gwhwmqmll t nrnzwl.Jp tnbfl,IGntnq.pwl.JwG L. 
zwhwq.nr6wl.jwG gmgwGpzGbrnLl_: 

USU zwhwq.npowl.jwG gnLgwGpzlibpG bG. w) wq.pnmbtuGntnq.pw­
l.JwG, np[! pGm~wqpmu t wztuwmwGpp nrw4u. p) tGbpq.bmpl.Jwl.jwG, npQ 
pGmpwq.pmu t tGbpq.pWJP oq.mwq.np6UwG wum)16wGQ, q.) uwGL.rwJ)lG' 
pGmpwq.pmu t hpuGwl.JwGnLu wq.pbq.wmr 2112W'1WflObt/1mpJmGu L. wli­
gni'J.wl.JwGm~JnLGQ, Jl) mbtuG~Ljwl.JwG ' pGm~wq.pml1 t hmuwLpnLpJnLGQ 
(bpl.jwpwl.jbgmpJmG, wGtuwlflwJGnL~JmG L. WJLG). b) mbtuG~LtwmGmbuw­
l.JwG' pGnLpwq.pmu t W(lLnW'l(lnll.wl.jwGm~JnLG[! lL zwhwq.np6wl.jwG 6wtu­
ubp[!, q) tpq.nGnu)lwl.jwG pGmpwq.pnul t wztuwmwGpp UJWJllwGlibrr 
uwGpmwpw-l.jbGuwpwGwl.jwG hwml.jmpJmG[!, UUJwuwpl.juwG hwpuwrw­
t.f.bmmpJmGu. wGt.l_mwGq.m~JmG[!, q.b'l.wq.rmwl.JwG gmgwG~zGbp[!, L. 
wnG: 

SntuGntnq.)lwl.JwG pGm~wq.rorG bG. w) wztuwmwGpp nnw4~ q.Gw­
hwml1wG gmgwGpzGbru (uzwl.JuwG tunpm~JmG, pbppp l.jnpmum L. wnG), 
p) mbuwLtwpwp-pwpzwJI1G L. Lfl/14. pwrzwJ)lG l).)lOWI'J.(lnLpJmGGbp[!, 
q.) wztuwmwGpwj)lG QUI)q.p~~wG LWJGnL~jnLG[!, 11) wztuwmwGJ?WjpG 
W(1WQ.nLJijnLGQ, b) wq.pbq.wmp mbtuGnLnqpw~wG uGpwgptJ bf14wrm­
f}jnLG[!, q) wztuwmwGpwJ)1G opq.wG)l pni'J.nLGw~mpjmGu L wnG: 

Uq(lbqwm/1 f!Uf)qpqtlwfJ JWJUnLfJ]nt/J l.jn~qml1 t JlWZUl~ mbrtwuwu~ 
WJG LWJGnLpjnLU[!, nnu uzwl.jt.l_mu t llbl.J Gpwgpp ctwllwGwl.j : QGilq.rl.JuwG 
LWJUnLJ')JnLG[! LhGmu t l.Jwnmgll_wOJ?WJpG L. wztuwmwGpwJ)lG, npnGp 
)1pwp hbtn ljWUjl{W6 b(i hbLnuJWl W(ltnWhWJLnnLpjWOp. 

Bw=f3Bl!=Pb~n~ 11, (3. 1) 
npmb11.' Bw -G wq.pbqwmp wztuwmwGJ?WJpG QGilqfl~llwG LWJlimpjmGG t. 
u, 84 -G· l.jwnmgLl_w6QWJPG!:! ([!um mbfuG)ll.jwl.JwG pumpwq.pl1), 11, b4 -G· 
~bl.J ubpbGwjp l.JwnnLgt.l_wOJ?WjpG Qli'lq.nltuwG LWJGnLpJnLGQ, ll, n~ -G· 
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L uobluO = l 
0 4 

V Po Au, U, (3 .2) 
goB., 

npmbrt" V -u· mbfuGnLq.hw4wG LilWflnrtmpJWG 6wl[wLG t. u3 , PG -G' 'lflW 
lib2 L94.nll Gjmpfl 6W4.WLWJflu ~zflnu. 4q./li3

, A.Ul -u· li1Wf10'1nLPJWU 6w4_w­
lfl oq.mwq.n[lOliwG q.n[l6w4flgo, ~==0.95-1 , 0, gfi -u· GJmpfl owtuufl Gnfl­
uwG 4wli pbflf>Wlll4_nLpjmuo· 4q.lhw: 

Sbjuunfnq.ftwutbu PnLJfWLnf1bL/1 wzjuwmwupw;ftu W[lWq.nLpjwG 
tlb6mpjmGo (VUlbfufi) 4wfu4_w6 t m4.Jwl q.n(16nrtmpjwG wq.pmnbfuGp-
4wJflg, UbJ?bGwJfl zwhwq.npOliwfi UJWJliwGGbppg m ~wnmgttw6ppg: 
OppGw4. hnrtll lizw4mpJwG n~ wpwq.[!Gpwg libpbGwGbflfl hwliwf1 VUlb/uG 
=4-8 . 4li/d, wpwq.uGpwgGbpflGo· 7-12 4u/d, pbppwhwl[wEr ubpbliwGb­
flllGo 4-10 4utd L. WJLG: 

Uq.[7bq.wmf7 pnrzmuwljmp;mu!J liflw4_np <twuwGw4mli uzw44.nrt 
(4wtu4_n'l.) Gjmp~ pwGw4mpJmGG t: Un4_npwpwp mbfuGI14w4wG pGm­
pwq.pmli mpl[mli t pnrtmGw4mpJwli pmJLWLil(lbtll wpdb£Q, flu~ lj1wu­
mwgf1G npnz4.mli : Oppuw4, bpb 4nlipwJG[! hwgwhwmh4h pbflf>D hw4_w­
pmli t GwfuwUJbu hli<l4_w6 LWUmbpflg, WUJW 'lflW plipm4fl lj1wumwgf1 
pnrtmGw4mpJnLUQ 4Lf1Gfl. 

- HUVW 
qUI - 3,6 4Q.I4.f14 , (3 .3) 

npmbrf Ho -G llb4 q.owubmpp twumbpp qwGq.t!w6G t, 4q.lll , Vw -u· 
4nupwJGfl wztuwmwGpwJpG wpwq.mpJmG[! 4li/d: 

Ummq.nrtw4wG hwpgbp 

1. npn"GE b(i Q.Jnl'l.WLilULilbuw4wG WfllilW'lf1W4wG q.np6[!Gpwglibpp 
mbuw4Gbp[!, gn LJ g LilWL 'lflWGg Gzwliw4mpJmGu: 

2. t>"G~ t ppbGflg Gbfl4WJwgGmu tlb£bGwmpw~mnpwJflG wq.pbq.w­
mn L.pG~r· hwliwp t Gwfuwmbul[w6: 

IOO 

3. npnoup bG USU mbuw~GbpQ L. ~GiUJ~u~· UjWhwG2Gbp bu 
Gbp~wjwg4_nul 'l(lWGg O~wmliwlip: 

4. nrm"up b(i USU mbfuunlnq.~w~w(i L. zwhwq.n[lOW~wli pGm!}W­
q.pbp[): 

5. t">OiUJb"u bu nf1nzmli wq.pbq.wm~ wztuwmwupWJ~U Dli'lQ.fl~tlwO 
LWJlinLpjnLG{!: 

6. t">GiUJb"u bli nf1nzmll wq.[lbq.wmr mbfuGntnq.~w~wli Qlipwgp~ 
bp~WflnLPJnLGQ L. Lflwumwgp pnrtmGw~mpJnLli{! : 

3.2. Ubptuwm[7w{jmn{1w;f7u wqpbqwmubf7/1 hwt1Wff1nLtl!J 

l!ufJhwilmf1 fJf1nLJpubf1: nflUJbuqp hliwpw4_np thGr ~wwmwf1bl WJU 
~wli wJli q.JnLI"}WmGmbuw~wO wztuwmwGp[! , wGhflwdbzm t ~wqllbt 
USU: t>u~ flW lizwGw~mli t nf1nzbL. ph llGiUJhup q.JmrtwmGmbuw4wG 
libpbGw L. pwGh hwm Ujbli1£ t lipwgGbL mpw~mnp~G L. np lj1nfuwligm­
lin4. wztuwmhL. OflUjbuqp q.npOQlipwgQ ~WLilW(lt!P W(lfljnLliw4_bm: tipzm 
~wqlit!w6 wq.[lbq.wmo Ujblllf> t hwliwUjwmwufuwG~ wq.pnmbfuli~~WJ~ 
UjWhW£i2Gb[11JG , wzfuwmwlip[! ~WLilWflt!~ Of1W4nt!. hbzm UUjWUWfl~t!fl , 
LhGh wGt!mwGq., WUjwhn4.h pwfl<lfl W(llilWflflnrtw~wGmpJmu L. mlibGw 
4_wnbtWGjmpp Ph~ owfuu: USU-fl 6flzm ~wqlimliQ wnw2f1G hbpppG 
~wfu4_w6 t li1flW~Lilnf1fl hbm lipwg4_nrt libEbGWJP flPUWflflnlpjmGpg, npo 
hwumwmm[i ~t L. WGQG'lhWlll Lflnlflntu4.mli r ~wtu4.w6 hnrtWJflG UjWJ­
liwGGbflflg, q.JmrtwmGmbuw~wG libpbGWJP wztuwmwGJ?wJpG opq.wGfib­
flh mbfuGp~w4wG iJ.p6w~flg L. WJLG: 

UJnLu 4nrtllllg . OflUJbuqp q.JmrtwmGmbuw4wG q.nrooupwgu rrw4w­
GwGw WflflJmGw4_bm, UJbmp t 6pzm oq.mwq.nroht mrw4mnf1fl pwrzn'l. 
mdo. npG tL hfl hbflphG GmJUUJbu hwumwmmG ih tHinul: ~wpzwJpu mdp 
libompjnLGQ 4wtu4.w6 t oGmp4_nfl l/lntuwligmlipg, WjUplip(i zwpdllwG 
W[lwq.mpjmGflg , LilflW4mnf1fllilbfuGf14w~wG t!l16w4flg, flwzmp 4.116w~f1g, 
pbpmpJwG wumf16wGflg , 6nt!ll uw~bflL.nLJppg mGbgwo pwpdpmpJmGpg 
L. WJLG : Pntnf1 WJL hwt!wuwf1 UJWJUWGGbflmli mpw~mnpli wlibfiwllb6 
f>Wfl2WJPli md qw[lq.wgGmli t tunUJwG hnrthllh L. hwgwhwm~~fl hGdpg 
hbmn llfiwgwo funqwGp 4.flw wztuwmhLhu. pu4 G4_wqwq.mJGQ. gwGpp 
hwliw(l GwtuwUJWlllflWUmt!w6 flWzmmli , pwlip Ofl WJU qbUJJ?nLU mbrtw­
UJLilnLJLilU w4.btwlimli t: ~wpzwjpli mdfl l[pw lib6 wqqbgmpJmli t pnrt­
limli 4.bflblf>Q {f>WflZP mdp lil[wqmli) L. 4_wJ(lt2EQ (w4.hLWgmli), pwlip Ofl 
WJU 'lbUJpmli wq.(lbq.wmfl 4.rw wqqmli t owfiflmpJwG mdp qwzmll 
pbpmpJwlip nL'1'14.w6 pwrtW'lllllm: 

uz4_w6 hwGq.wliwGj:?Ub(l[! UlllpUjnLU bG, O(lUjbuqp LilflW4Liln(1WjpG 
WQ.[lbq.WLilQ 4wqli4_p WJUUjbU, OflUjbuqfl LilflW~llln[lp f>WflZWJPU mdQ 15-
5%-n4_ lib6 tflGh q.JmrtwmGmbuw4wG libpbGwJfl f>WflZWJpG flPUWflflnL­
pjmGpg: UbpbGWlllflW4Liln(1WJPU wq.pbq.wmo hWUWlflnLU b(i (4wqunul 
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bG) b!lljnL bll.wGw4mf hwz4.wi14WJ~G L. lfmlloGw4wG: 1wzt.lw114WJ~G 
h11wGw4~ l}bll.jf!nul hwzt.lwf14nul bG 4w~ mbllb4wmm q.llw4wGmpjmG~g 
[!UlilllnL~ f!WilZWJ~G metb!l[! L. liltUWL q.JnLil.WlilGmbuw4wG ~bf!bGWJ~ 
f!WI12WJ~G ll~~WI}IlnLPJnLG[!: 1w~b~WlilbLn4. l}!lWGg W!letbf!Gb!l[! nllnzw-
4~ wztuwt.nWUf!WJ~G t.fmtuwGgm~Gb!l~ hw~Wil tizmnul bG wq.11bq.wm~ 
Ljwq~[!. WJGmhbmL. q.mGnul llllWGg~g LW4.wq.mJG[!, n11~ l}bumm~ II111W4-
mnll~ pt:mG4,w6mpJnLU[! q.mG4.m~ t Gnll~Wm~LI.WJ~G uwh~wGGbflm~: 
<l>npoGw4wG h11wGw4~ l}bummu oq.m4,m~ bG q.~mGw4wGGbll~ 4nll~~g 
~zw44,w6 q.JmllwmGmbuw4wG ~zw4wpmJUbll~ ~zw4nt.pjwG L. pbllf!W­
hw4,we~ mbtuGnLnq.~w4wG f!Willllhll~Q. n11nGgm~ JmrwewGvmr wz­
tuwmwGe~ hw~wr pbpt.lw6 bG wq.rbq.wm~ 4wquo. Grw zwhwq.nl16w-
4wG L. WJL ljw11L.nr gmgwG~zGbr[!: 

3.2. 1. Sf1wfttnn{1/1 J1Wf12WJ/1u hwzt/Wf7ft/1 lntpjnLU[J 

USU hwUWLilUWG etwuwGw4 Gwtu. bLGbLnt.l. ~WJUWGGbp~g. QGIIl­
pmo bG liltUWl q.Jnt.ll.Wli1Ulilbuw4wG wztuwmwGe~ hwUWfl Gwtuw­
mbUl{wo ubebGwG, II111W41Ilnll[} l.. ljgn(lll~m. w~w ljwmwpnLU lil!lWI.j­
lilnll~ f!W(lZWJ~G hwzt.lw!llj, n11nzmu q.JnLilWII1Glilbuw4wG ubetGwj~ 
f!WilZWJ~G I}~UWI}IlnLPJnLG[!, tizmmu wq.11bq.wm~ 4wqll[! L. wztuwmwGe~ 
nbet~uo, w~w nrnznul wq.rbq.wm~ zwhwq.n116wljwG gmgwG~zGbfl[!: 

SbtuGp4w4wG u~2ngGb11~ [!Gt.np~wG dwuwGw4 ~bmJ:? t hwzt.l.~ 
wnGbL mGmbumpjwG hGwllwt.l.nllnLPJnLU[!, uzwljt.lnll hn11~ 4w~ pmJu~ 
mbuwljG m pGmpwq.~p[!, I}W21Il~ iW~b!l(}, nbL~b~[!. wq.11n~nG[!, wq.lln­
mbtuG~LjwljwG ~whwG2Gb11[!, ubf!bGwGbll~ mbuw4WI1Wf1 f!WilZWJ~G ~­
UWI}IlnLPJnLU[! L. II111W4mnr~ f!WflZWJ~G hwm4wG~zGb!l[! : q.JmrtwmGmb­
uwljwG ubebGwJ~ [!UlillluwG ctwuwGw4 ~bme t hwzt.l.~ wnGbL rww [!GI}­
q.l14uwG LWJGmpjnLG[! , PnLJlWIIlllhL~ wztuwmwGf!WJ~G wpwq.mpjnLG[!, 
mbuwljWilWil f!WilZWJ~G I}~UWI}(lnLpjwG ub6mpJnLG[!, qwGq.LI.WO[!, Wq.llb­
q.wmwt.l.nllUWU hll.WGWI.j[! L. WJLU, ~ulj Ljgn!ll}~!~ [!UlilllnLPJWU etwuwGwlj' 
Ljgnlll}~!~ 6wljwlll[! L. f!WilZWJ~G I}~UWI}IlnlPJnLG[!: Uju gmgwG~zGbl1~9 
Ljw11L.np t ubf!bGwGb!l~ mbuwljwpwp f!WilZWJ~G ll~~WilllnLPJnLU[!, n11G 
~!lbG~g GbrljwjwgGmu t ublj q.owublllll~ (4nLLII1~4,wmnpGb!l, ZWilf!W­
gwGGbr L. WJLU) I}~UWI}IlnLfJnLU[!, 4~/u 4wll u~wt.l.nll ~wl!b!lbU~ I}~UW­
I}f"lnLPJnLUI} (q.mpwG), Lju/u , Ljwu q.Ln11uwG ll~UWI}flnLpJnLGI} (Ljgwuwn. 
~WilWilt.nWUJnLPWQil~!. Uf1Ulj~i): 

bpb oq.mwq.nrot.l.nll lilllWL!mnr~ J:?WilZWJ~G metbll[! hwJmG~ !bG, 
w~w ~bme t Ljwmw11hl f!WilZWJ~G hwzt.l.wl14: 

S!lWLjlilnll~ f!WI12WJ~G metbr~ hwzt.l.wfllj~ tmpJnLU[! LjWJWUnLU t 
GrwGmu, nr hwzt.l.wrljnl{ nrmzmu bG mrwljmnr~ zwret~i~ hqnrmpjmu[!· 
Ljwtut.l.wo t.nbllWUf!~ wztuwllhwq.rwljwG PWflOflnLPJnLG~g (PWilnubmrw­
LjwG hqnllnLPJnLU[!), WJGmhbmL. mwGn11 wG~t.I.Gb!l~ (WUIIlll.WGt.l.~) t.l.llW 
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wnw2wgn11 znzw~nll L. LjguwG metbr[!: UJil metb11~ hwubuwmmpJmG~g 
q.t.nGmu bG II111W41Ilnll~ zwretn11 metbfl[! n11nzwlj~ ~ntuwGgnlllGbll~ 
hwuwp: 

Cwllet~!~ PWilnUbli1!1W4wG hqnllnLpjnLU[! nrmzl{mu t hblilL.JWL 
pwGwoL.nt.l.. 

N~=Nw(~-~;')4'-lt.n, (3.3) 

n!llllhll' Nw -G zw11et~!~ Wlli}JnLGwt.lbm hqnllnLPJmGG t. lj'-lm, H -[!· mb­
llWUf!~ PWilO!lnLpjmG[!, ~ . a' -[!· 01}~ tunGwt.lmpjwG, 2h!1UWUII1~6wG~ m 
tummpjwG ~n~ntumpJwG ~wmtiwnnt.l. hqn!lnLPJWG Ljnrmt.um[! hwzt.l~ 
wnGn11 q.nrowlj~gn · a'= 0,7- 0,9: 

Sllwljmnp~ znzw~nll metbp[!· 
I01HP N \__ . 

~ = VV w- <UL!l·iuo~ Lju, (3.4) 
"t;rq 

nrmb11· N=1uL -[} hqn!lnLPJWG WU2WII1UWG LtlllbnmJ. ~ntuwGgt.l.nll hqnllnL­
pjmGG t, lj'-lt.n, 11~ -[f mpwGuu~u~WJ~ oq.q. -G, i"'~ -G' lilllWUUU~U~WJ~ 
~ntuwGg~wG p~LI.[!, nG -G· zw11et~!~ Gnu~GWL ~mmmwpt.l.b!l[!. ~m/pn~. 
rq-u· mwGn11 wG4,~ (WUIIlllWGt.l.~) q.Ln11uwli zwnwt.l.~ll[!, ll: 

LtgllwG met[!· 
P~9 = pG~~ L!u. (3.5) 

npmb11· ~ -G LjguwG q.n116wlj~gG t, G~9 -u· mrwljmnp~ mwGn11 uwu~ 4.rw 
[!GljGn11 OWUilnLPJWG met[!, LjU: 

G
119 

= clG"'~ +..l.(Gu +G1~)Jcosa, (3.6) 

nlllllhll' c -G q.npowlj~g t, gmJQ t mwL~u. pb 6wGrmpJWG met~ np uwuG t 
[!GljGmu mwGn11 ubtuwG~qu~ 4.11w. Pflf}nt.pwt.l.np L. pnLnll mwGn11 wG~t.I.­
Gbpml lilllWljliln!lGb!l~ hwuw11 c = 1, u~wJG hbm~G mwGn11 wG~LI.Gb!lnt.l. 
t.nllwljmn11Gbp~ hwllw11· 0,6-0,8, a -G' llll:ill.WUJ:?~ pbf!nLPJnLU[!, wut.n~6wG: 

bpb P49 > Pznz• w~w P2w~tt = P2n2• bpb P49 < Pznz• w~w P2wpd = P49, 

npmb11' P zwrd -[! mrwljmnr~G ZW11etn11 nLetG t:: 
S11wljt.nn[l~ q.Ln11uwG ~r) L. t.l.bllb~J?ft (Pa) I}~UWI}(lnLpJmGGbpl}· 

P1 -flG'"'' +..l.~Gu+G 1~)Jcosalju, 
Pa = lGu•p + ..t(Gu + G,P)jsina Lju, (3.7) 

nrmb11' f -[! q.LnruwG ll~OWflf"lnLPJWG q.nrowlj~gG t: 
UJGmhbt.nL. q.mGmu bG mllwlJmnr~ f!WilZWJ~G metb!l[!. i-rll ~n-

tuwGguwG hwllwll· 
(3.8) 
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3.2.2. liqf1bqwtn/J Ltwqtl/1 b wzfuwtnwfipw;/Jfi nbd/Jtl/1 l5ztnmtl£! 

tizmbL wqflbqwmp ~wqll[l, GzwGw~mu t qmGbL llflW ub2 llmGn11. 
llbQbGwGbflp ~wu PflWGGbflp (qmpwG) wJG nwgpnfiwL QWGW~[! . n11r 
fl.bl4QntU pnLJLWlllflbLtJ wzfuwwGQWjpG WflWqntpjwG UlW~ WL4Whnt.lt.lnttl 
bG QWflZWJpG metp 90-95% oqLOwqnpomu L. pw[16(1 Wfli.JlWilfln'l.w~wGm­
pJmG m zwhwqnflOW~wG gmgwGpzGbp: 

Uq[lbqwmp ~wqutJ rizmuwG hwuw11 wGhpwetbzm t Gwtu npnzbL 
wqpbqwmp ub2 umGn11. qJnt'l.Wlllfilllbuw~wG ubQbfiWJP QW(lZWJpG llP­
llwfl.pntpjntG[!: 

QmpwGGb[lp hwuwp npnzmu bG ub~ PflWGp llPUWfl.(lntpjntG~. 

( )aq i 
R

1
, = Kab+ 1- ,.t --- ~lJ . 

n1, 100 
(3.9) 

n[lmbrf K -G qmpwGp mbuw~W(1Wfl QW(lZWJpG fl.PUWfl.flntpjntGG t, ~lJ/u 2 , 
a -G ' tlWflP funpmpJmG~. u, b -G· ~flWGp QGilqfl~uwG LWJGntpjmG~. ll, f... -G 
qn[lOW~pg t , np[! gnLJg t UlWLtJU, pb qJnt'l.Wlllfii.Jlbuw~w(i llbQbGwjp 
owG[lntpjwG metp n11 llwuG t ~G~Gmu lllflw~mnpp lllwfin'l. uwup tlrw. Gq 
-G' qmpwGp 6wGpmpJwG met~. ~lJ. i -G' mb'l.WGQp pbQmpjmG~. %, n~ -G· 
p[lwGGbpp QwGwtm ~um mbGp~w~wG pGmpwq[lp: 

'-lmLmrt.lwmnpGbfltJ, zwflQwgwGGbptJ, bpbu~wrtJ!Gbp~ L. GuwGw­
mtJUJ ubQbGwGb[lp QWflZWJpG llPUWfl(lntpjntG~· 

R" =KuB~ +(1-,.t){au +a
111

) -
1
-· ~lJ , (3.10) 

100 
n[lUlbll.' 1<.! -G' UbQbUWJP mbuw4WflWfl EWflZWJpG fl.pUWilflnLpjntGG t, 
4\.J/u, B4 -G· ~wnmgLtwopwjpG [!lillqf14uwG LWJUntpjmG~. u, G~ -G' ubpb­
GwJp OWGflnLPJWU met[! 4\.J , Gl/1 - [f L[lWgmgp~ pbnp (Ub[lU, l4WflWfllllW­
(jJmp) 6wG[lntpjwG met[! , ~lJ: 

UJGUJpup UbQbGwGb[lp hwtlwfl, n[lnGQ flpllWfl.[lntpjnt.G bG gmJg 
UlWLPU UPWJG [!GpwgpWJ~U uwuntl (UJW(lW[lUlWGjmpwg[lp~. UflU4tJ~, 
4gwuwn) QWflZWJpG ll~llWilflnLpJmG~ nflnztlmu t' 

R" = (1- ,.t) (ad+ au,) (1u ± _i ) 4lJ: (3.11) 
100 

UJGmhbmu n[lnznul bGQ wq[lbqwmmll wGh[lwetbzm ubQbGwGbfltJ 
(p[lwGGbflp) QWGW~[!· 

pp · pp 
n1, =-', n" =-': (3.12) 

R~ Ru 

Umwgtlw6 W[lctbQGbfl[! 4Ln[lwgGmu bGp tl~G~u ~npfl wupn'l.2 PPLlr:! 
L. qmumu· R" :on~ R~. Rw = n0 R~ : (3.13) 

bpb n~ = 2, 3 L. WJL G, WL4W 1..4bli1Q t QGlllflbL Ljgn[lllP!= 
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11 2-~ w[letbQ[! n11nzmu bGQ UlflW4mnptJ hpuGw~wG ~ntuwGgmuGbptJ 
hwllwp (tlwflp etwllwuw~ II , Ill, IV, ~mlmrtlwgpwJp , gwGQp L. GuwGw­
l11~l4 wqflbqwmGbflp hwuwr· Ill, IV, V, VI), hwubllwmmu ll(lWGQ tlbfl[! 
Gzllw6 pmnwwmrbLr wpetbQGbflp hbm u. [!UI.Jlflmu wJG ~ntuwGgmll[!, 
n11~ hwtlwfl lle - r WfletbQ[! wllbuwllb6G t L. wztuwmwGQWJpG WJlwqm­
PJnLG[! ~~ qbpwqwGgmu mbtuGnlnqpw1..4bu pnLJLWUlflbLtJ uwhUwGGb[l[!: 

QGmflLtwo ~ntuwGguwG hwllwf1 qmumu bGQ wq[lbqwmr wztuw­
lllwGpwJtJG W[lWqmpjntG[!. 

V., = 0,3 77~Grq {1-5 / 100)~ll/et, (3.15) 
1.,.1' 

1. n~,..(j t USU hWUWL(lUWG UL4Wli1W~[! : 
2. no[lU t lllflW4llln[lp QWflZWJ~(j hwzLtwf14r GL4WUlW4[!: 
3. rG~l4bou bG nflnzmu lllflW4Uln[lp EWflZWJ~G metb[l[l u qJnL'l.W-

UlGUlbuwljwG llb};!bGwGbflp ll~UWfl.[lntpjnt.G[! : 
4. rG~1..4bo u bG n[lnzmu USU ~wqU[! u wztuwmwGQp nbetptl[! : 
5. rG~l4b

0

U bG nf1nzmu usu wztuwmwGQWJPU WflWqntpjnLG[!: 

3.3. Sb!]wtlwumtl wzfuwtnwfip£ibf1/Jf.twqtlwf.tbf1nLU£! 
b USU f.tf1£ibtlwtn/Jf.tw£i 

Sb!]wtlwu/J £iwfuWI1/Wtnf1WUtnmtl£!: UbpbGwmflw4mnf1WJpG wqflb­
qwmGb[lp wztuwmwGQ[! nwgpnGwL 4wLqtlw4bfll4bLm GL4WU1Wljnll 
llWZUl£:! pwetwGLtmu t wnwG6tJG mb'l.wllwubpp, nJlnGQ mGbG nf1nzw4r 
lOWfl(lb[l' 2(12Wfl.WJ16Wj~G qnmpGb[l, llWZUlP wzfuwmwGQWjpG bpljWflnL­
PJnLG, wqpbqwmp bt.EtJ (ummQp) ubompJmGGbfl, hu4tlwG q~6, [!UUl n[lp 
l.Jn'l.ulin[lnzllblnll wq[lbqwm[! tlwflmll bG wJGL4bu, n11 tltJG!L. qJnL'lW­
mGmbuw4wG ubpbGwJr wztuwmwGQwJpG llPflQP pbflblnt mpwljmn[lG 
wGgGp nf1nzw4tJ UlWJlWOntpJmG (wqpbqwmp ummQp ubompJmG), u 
hwljwnwlj[! (bLEP ubompJmG), n[lpg hbmn wztuwmwGQWJpG ubQbGwG 

pbfltlr ~ntuwf1.flw4wG tltJ6w4r: 
lJwfuQwG wztuwmwGp[! u4ubw wGh[lwetbzm t llW2Ul[! Gwtuwl.4WI.Jl­

f1WUUlbL. npp hwUW[l llWZUlPQ hbnwgGmu b(j 4n'lllGw4tJ pflb(l[!, tlmwG-
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qwt.lnr mbf'lwliwubfl(! 2f12W!Pwltmli, WJGmhbmL. wnwGaGwgGmli bG 
t.lwflbtwzbpmbp[! (hnf1wljmnpGbp[!) L. 2fl2WflWpllwJpG qnmf1Gbp(! (C, E, 
Gl.j 3.2): 

E Ll#- -¥--

l 
K -.... ......... 

i EL e 
i 
; 
I 

I 
I ! ! 

1 i I 

L 

ulj . .3.2. Uq[lliqwi11/lW2/uWi11WUPWJ/lU i11lif/WUWU/l ujulitlwfJ. 
L -f]W2i11/l ( qnfJ/1} fi[l/jW[lnLfJjnLfJJnLU, Luri11bf/WUWlJ/l wzjuwlJ1WUPWJ/lU 
bflltWflnLPJnt u, E-2flPWfJWfldw;f7u qni11nt L WJump;mu, C-1/wflbt W2bfli11/1 
LWJUnLfJJnLU, e-wq[lbqwi11/l b[P/1 (tlnti11p/l} tJMntfJJnLU, K-huljtJwu qjl<f 

3. 3. t. Uq(lbqwm/1 1;/lubtlwm/l!;wu u /j/Jubtlwm/Jl;w!;wu 
gmgwu/72ubf1/l nfln2mtli! 

Uqrhqwmp l.jpGbuwmrLtw wubLnt.l hwuljwGmli hGp qJOLflWmGmb­
uwLtwG wztuwmwG£1 Ltwmwrhtru mbf1wuwumli flPW zwpctmou: Uqpb­
qwmu flWZUlnLU wztuwmbtflu ljWLnW[lnLO t bpltm mbuwljfl zwrctnut 
wztuwmwGpwjflG L. LljW(lWLlj ljwli wGqnp6wpwp (}Gpwg);!Gbp: Uztuw­
mwG{lwjpG uGpwgf!fl ctwliwGwLt wqpbqwm[! ljwmwpmu t npnzwl.jp wz­
tuwmwGp (t.lwr. gwGJ;!), flult wGqnp6wpwp QGpwg{lQ ~WI.tll{w6 t 2fl2W­
flW[lObpp hbm: 

Pwgp flW hhrpw~Pntur oGpwgj;!nLU WjG 4wwwpmli t wGq.npawpwp 
[!Gpwgpfibp' ljw~.ql{wa hnflwLtmnrpg hnflw~wnr l.t mGmhumpJmfipg 
flW2Ln l.t hwltwnwlt nLflflnLpJwup zwpctUwG hbm: PGwLtwG t, nppwG 
wztuwmwGEWJflu oupwgEr bp4wpmpJmGn trGr ubo. L4Wf1wl4 oGpwg­
pflGu ¢npp, WjGpwG wqpbqwwr wztuwmwGp[! Lttrlir WflfljnLGwtl_bw: 
UztuwmwGpGbpfl t'ipzm LtwqliwljbpUjliwG flbUjpnLli l4Wf1Wl4 nGpwgp­
Gbpfl bpljwpmpjntGQ mbflwliwumli, ~Lljbmp t qbpwqw!Jgfl wq.rbq.wwp 
wGgw6 t'iw!JwLljwphp 5-10 % -(!: 

Uqpbqwmr LtflGMwmrLtwLtwG pGm~wqpbpfi bG wqpbqwmp 
4rGbliwmpl.jwljwG ltbGmpnGo. 2112Wflwpllp ljbGmpnG[! l.t zwnwt.tri1U (R), 
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~fllitluwwr~w~wfi bpljwpmpJmGn ( e 4) . ~rfibuwwr4w4wG LWJfinL~JmGo 
(d4). owr (limmpp) bpltwpmpJmG(! (e): 

U<wbqwmp 4f1Gbliwmpljw4wG ljbGmpnGo WJG LljWJliWGw~wG ljbmG 
t. npr Gl.jwmliwlip l)pmlj_mli t l)flW liGwgw6 l.jbmbpfl 4f1Gbliwmr4wG: 

C[12WilWflllfl l.jbGmpnG[! WJG l.jbmG t, npp Gltwmowliwp UlllJWL 
UjWhflG l.jwmwpqmli t wqpbqwmfl ljbGmpnGfl 2fl2WI)W("Ill[!, flul.j 2P2W­
I)Wflllfl zwnwt.lflrm· bpljnL ljbGmpnGGbpfl lif12L. bflWO hbnwt.lnpmpJmGG t. 

R=Ro KR U, 
npmlill. R0 -G 2f12WI)wpllfl zwnwt.lfli1G t wqpbqwmr 5 ljli/ct wpwqmpjwG 
l).bl.ljpmli, KR -n· qnp6wl.jf1g t. V=5 4li/ct wpwqm~jwG hwliwp KR=1, 
pwpllp wpwqm~JmGGbrr hwliwp· KR >1: 

Uqpbqwmr ljtJGbliwmflljwl.jwG brltwpmpJmGn ( .e 4) nLI111Wq6wJpG 
zwrctliwG ctwliwGwlj wqpbqwmr l.jbGmpnGr L. wlibGwhbnm wztuw­
mwGpwJflG orqwGr lif12l.t b11w6 hbnwt.lnflnLpJmGG t. 

e4 = e"'r + P. 4Y'I + t. . o. (3.16) 

OflUlbrf f mr· f. IJgl) • f. ~ -G hwliwwmwtuwGwpwp Ulf"IWLtmnpp, ljgnpl).fl!fl L. 
qJnLflWtnGmbuwLtwG libpbGwJr LtrGbliwmpljwljwG bpLtwpmpjmGGbpG 
bG: 

'-lpGbliwmr4wLtwG twJGnLpJmGu (d4) wqrbqwmp bpltwJGwLtwG 
wnwGgppg li!lG!L. wlitiGwhbnm Ltbmo b11w6 hbnwt.lnpmpjmGG t, hwliw­
nwGgp wqpbqwmGbpfl hwliwr 

d4 = 0,584 +L\, (3. 17) 
npmb11' L\ -G LWJUWljwG LljwUlnLhwG t, 0,5 o: 0! hwliwnwGgp wqpbqwm­

Gbpfl hwliwp npnzmli bG d~1 L. d~wtu wpctbJ;!GbpQ L. t.lbpgGmli flPWGg!'lg 

ubcru: 
Uqrbqwmp bwp (onLmEfl) lib6nLpJmGn' 

e=(0,2-0,5) e 4o: (3. 18) 

C[12WflW£1llWjpG qmnm fit.lwqwqmjG LWJiinLpjntG(! (Em~n) nrmzqmu t 
ljwfut.lw6 wqrbqwmp 2112WI).Wflllfl zwnwlj_flpg, btRfl (limmJ;!fl) Lib6mpjm­
Gpg L. Ltfll:ibliwmri.JwLtwG LWJGmpJnLGflg hbmL.JWL pwGw6L.ml. 

(3. 19) Emin=a1R+e+d11 u, 
npmb11 a 1=1,1-2,6, qnp6wljpg t: 

~wGfl np 2112WflW[lllWjpG qnmflG UjbUlJ;! t uzwltll_fl, Wl.ljW flPW 
ubampjnLI:iQ UlhLnp t pwqliWUjWUlfllj tflGfl wqpbqwmfl wzJuwmwG{lWjfll:i 
QGflqpljliwG LWJGmp1wG(! , npr hwuwp qmGmu bG qnpobpfl Prt.lo 2fl2W­
flwf1llwJpG qnmmu. 

E 
n -~ · 

q - B . 
w 

(3.20) 
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nG -~ umwgwo wpdbJm ~LnpwgGmli bG !lbL4~ lil::i6 wlipn112 f}~l{IJ, 
' 

( nq ) 6zmnul 2112WI").W[IOWJ~G q.nmm LWJUnLf}JwG lflwumwg~ W[ldbeu· 

(3.21) 

4wrL.np gmgwGjlzGhr bG 2112WI").Wf10~ (l.4Wf1WL4 QGf}W9.E~) bnltw­
!lnLf}JmGu u l{w(1bLwzb!llll~ OUjlll~liwL LWJGnLf}JmGu. n(lnGg libompJmG­
Gbfl[! 4wtuL!w6 bG 2f12WifWflOP zwnwL!Il.P9. WQ.flbq.wmjl l::iLf!~ (limLnf!p) 
libOmf}JmGpg u WJLG: 

C(12WilW(10~ bflltWflnLf}JnLU[! (llij) [!Ufl.hWUnL(1 aunl{ n(1nzl{mli t 
hbmL.JWL pwGwaL.nl{. 

L"l = a2R + X 11 , 1 
+ 2e li , (3.22) 

n(1lllbll. az -[! q.n[16Wlt~g t (az> 1 ), Xnt'l -G· 2J12Wfl.W[10p nLrJ.Il.WQ.OWJ~G liwu~ 
bf14WflnLf}JnLU[!, li : 

'-l.w(1bLW2bf1lllP OUji.IljlUWLLWJUnL~JnLU[! (Colij) nrnzl{mli t' 
w) q.n[lOWL{W(1 zw[ldliwG brJ.WUW~tl!lbUj[!nLU. 

c .... = ~6R2 + 2Bu,Lw li, (3.23) 

p) ltnlippGwgl{w6 2WJ1dliwG brJ.wGwljtJ!lbUjQnLli' 

C•"' = ~3BwLw li, (3.24) 

q.) 2112WGwau 2W(1dliwG brJ.wGwl.jp l").bUjQnLli' 

C,Ul = ( ~ -i )L li , (3 .25) 

n(1mbrf Lw -G L!wf1bLwzb(1mmli wq.rbq.wm~ wztuwmwGewJpG oGpwgetJ 
bf1ltW(1nLf}JnLGG t. 

Lw = L -2E<t> li, (3.26) 
nf1lllbll.. L -[!· lllbrJ.WUWUp (q.nGp) bpltWflnLf}jmGG t: 

s;!wGp nJ1 4_w(1l:iLwzbf1l11nLU wztuwl11WUEWJ~G uG~wg,EGbfl[! Ujbl11Q t 
pwqliWUjWliljl~ L~GbG WQ.[lbQ.Wlil~ wztuwmwG[!WJjlG [!UI'].Q.fl~liwG LWJUnL­
~JwG lw~GwUjwmllltllG. WL4W nJ1nzmli bG Gwu llf1wGg PP4.U· 

n = c."~ · (3.27) 
,. 28\J., . 

nc -~ umwgw6 wrabeu ltLnnwgGmli bG.E !lbl411 linmwl.tw wlipnrw 
' ~jll{[! . nc u 6zl11mli l{wf1btwzbf1l11P tflWUl11Wgj1 OLljl11j1liwL LWJUnL~JnLG[f 

I 

CUI - 2B .t . 
ULI.I- nC U \ U , 

Uq.flbQ.Wlil~ wztuwl11WG.Etl Wfli").JnLUWl{blilnlf}JWU q.GwhwlilliWG 4w­
nL.nJ1 gmgwGpz t hwliwnL!mli ll(1W wzf"uwlilWUEWJpG [!Gpwg[!p q.nJ10W­
~P9Q (q>) , npu nLrJ.rJ.WU~JmGwau Lnl:irJ.wliwujl hwliwp npnzL!mli t hbmuJWl 
pwGwouml.. 
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({J = L., (3.28) 
L,. + Lu;. 

4> -~ wpab2 ~9 m1111w~tmpbG ~wtul{w6 t wq.rbq.wm~ WfllllW!lrm­
ll.WltwGmf}JWG lib6nLf}JnLG[!: 

USU wztuwmwGeGh[l~ ltwqliwltbflU!liwG q.nr6mli l.twrunfl GzwGw­
l.jmf}JmG mG~ n~ lipwJG llW2lll~ GwtuwUjWlllflWUlflnLU[!, WJLu mbtuGnLn­
q.pw~wG wq.rbq.wmGbflp ul.llwuwr~muu (uhrur. UJWflWpmwGJnLf}~ LQW­
l{nrmli, pmGl.jb[lp !lWlllW[l~nLU u WJLG): 

Unl{npwpwp mbtuGnLnq.pw~wG uUjwuwr~nLliGbfl[! ltwmwrmu bG 
2fl2WI").W(10WJpG q.nmpGb(lnLU, n[lp hwliw[l npnzmli bG libl.j mhtuGnLn­
q.pw~wG ULljWUW(ll.jnLli~g hbmn ljwmwpl{n'l. wzf"uwtnWUQWJ~G [!Uf}WQ[!­
Gb[lp f}pl{[! (nw~) , nru UjblllQ t L~Gp wlipn11.2 f}~l{ : 

Lm b! u6 (3.29) 
nllii!== - L- , 

"' 
n[ltnbll. LIJlatufi -[!· wq.[lbq.wmp lilbtuGnlnq.~w~wG [!G~wg[!p b(lljWflnLI}JnLGG 
t, Li , Lw -G· llW2lfl~ wztuwmwG,EWJpG b(l~wpnLI}JnLU[!, li: Umwgl{wo 
wpabeo ~Lnrwgl{mli t !lbl.ll~ lfln.Er wlipn112 f}pl{Q: 

usu W(llllWilfl"llwltwGmf}JWG pw(lO(lwgliwG hwliwr ~wflunr Gzw­
GwltmpJmG mup Ulbf"uGnlnq.pwltwG UUjWUW(lljmliGbflp libQbGwjwgmliQ, 
n[lp awliwGwlt qq.wL~n[lbG ~(16wml{mli bG Gwu wztuwl11WUQWJpG 
6wtuumliGb(1[! : 

Q.jnLrJ.WlllUllll::iUwltwG W(llllWI'].[lnL~JmGmli Q.OJnLf}jnLG mGbG lip zwre 
mbtuGtJltw~wG lip2ngGbp, n[lnGe GwtuwUJbul{w6 l:iG mbtuGnLnq.pw~wG 
wq.pbq.wl11Ghrtl UUjWUW(lltliwG hwliwp: OppGw~. hwgwhwmp~p. ub(10p 
pw11auwu lib.EhGwGb11 , L4W(1wpmwGJmf}r pwror~Gl:ip[! u WJLG : 

3.3.2. USU lW[Idlfw{j nL!]!]nL/}jWU, 2Wf1dVWU li!]WUWqft lJ. 
2f1PWfJW[I0/1 ouft [!Ull1f1nLPJnLU[! 

Uq.pbq.wmGb(1j1 wztuwmwGer WfllllW1'].(101l.W4WGnLf}jnLGG qQ.WLtl­
nrbG 4wtul{w6" t npL.t Q.JnLil.WlllGlllbuwltwG q.npOnrJ.nLf}JnLG ltwlllWflbLPU 
[!Ull1(1l{W6 zw(1dliwG nLrJ.Il.nL~JmGpg, llPW 2W(1dliwG b11.wGw4pg L. 2fl2W­
I").WflOP aupg: UJU lib6mf}jmGGbf1[! hwmljwll.lbU Wqllmli bG hbflf}Wlflnf"up 
awliwGw~p oq.mwq.n(16liwG wumj16wGp l{pw, n(l[! gmJg t lllWLPU f}b 
hb(l~wlflntutl awliwGwltr np liwuG t oq.mwq.nrol{mli oq.mwljwr wztuw­
mwGe t.twmwrbLm hwuwr: 

fTJblll[! t GzhL. nr usu zwpdliwG nlll.ll.nLPJWU [!GlllflnLPJnLUU WDW2PU 
hb(lp~G 4wtul{w6 t wztuwmwGer pGmJf}~g. Gwtunrll q.nponn_m~JWG 
awliwGw~ l.j~pwnl{wo zwrauwG nLrJ.Il.nL~JmG~g. llW2lilP l{p6wltpg, aupg, 
~bem~JmGpg u WJLG: OppGwlt . pb.E mbll.wG,EGbpmli pnlnfl Q.JnLrJ.WmGmb-
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ZA1- 3.3. usu zwfldtlwu lirzwuwf.tubflfJ. 
w) hwpnflfJW{!Wfl fJIJpwifwfl ( ltnLJLIIWI/Wfl, C1, C1) , fWf]WfiWltWI/Wfl (C2), 

{!) lfwpnpwdlt . wuqjnLUWQOWJ/IU, Q) WUqjnLUWQO'WJ/IU-/UW}wdlt, q) 
1/li{lwawoqmlfm/. 1 .. . 15 - WQflliQwLII/1 [IUpwgpubfl/1 hwpnflfJWltwum­
PJnLU[I, C r, C2, Crhnrzwpwdulilfwubfl (1/w{ll:ifWl l:ifiLIIbfl}. E-l fiPWf/Wfl­
dwJ/IU QnLII/1 

S2uGwrl.jbGe up ewGp <tJnLfl.wmGml:iuwl.jwG wztuwmwGeGbpp ljw­
mwrliwG ctwliwGwlj USU zwpctuwG nLfl.fl.nLPJWG ll bfl.wGwljp uGmpm­
PJWG hGwpw4_np mwppbpwljGbru: 

<Lwrr. 4.wrf1 ctwuwGwlj wqpbqwmu 1..4bme t zwpct4_p Gwtunr'l 4.wrp 
nLfl.fl.OLPJWUU nL!lfl.WhWjwg: Uzfuwmwuepg Wr2W2 I].W2Ul[! pwctwfinuj bG 
C LWJUOLpjwlip wnwGC\pG hn11.wtlwubpf1 (ulj . 3.2} , nrnue 1..4bme t lizwLJbL 
«LW11.WflWljw4_wp» ll «ljnLJmW4.Wfl» hw2nr'lw4wGmpJwlip: CG'l npmu 
WJumb'l zwm 4wrunr t t'ip zm nrnzbL hnfl.wuwubrll LWJGnLpJmuu, ewujl 
nr 11rw Lj"lner wrctbpp 1].b1..4emu 11wzmmu wl{bLwGmu t pupbrfl ll tunr 
WljnuGbflfl J?WUWljQ, tJUlJ Ob6 wpctbefl l].bl4J?nLO' hnfl.WUWUflg-hn11.WUWU 
mb11.wLI1ntul{hLm ctwuwGwlJu. nrn I1G!1..4bu mbuwue. pwgwuwpwp t wG 11-
flWI].wnGnLu Oflw4_np ctwuwGwljnLU W<t[lbqwmp ljWUlWflWO wztuwmw­
J?WUWljp 4_pw: 

=!nfl.wuwup C LWJGmpJwfi Lw4.wqnLJfi wpctbeGtpu finLJfil4bu nrnz­
t.J.w6 bG q.flmfiwljwfifibrr ljnfl.Upg, n[lnGe tL bpwztuw4.nr4.nul bG 4flflw­
nbLm 4_wpp wqpbq.wmp wztuwmwGefl ctwuwGwlj: UJUL4bu, oppGwlj, ,l(T-
75M prpmpw4_nr mpwljmnpnl{ ll q.nLpwGn4_ ljwqu4_w6 4_wpfl wq.pl:iq.wmp 
hwuwr bpwztuw4.nr4_nu1 bG c- f1 hbmllJWL wrctbeubfl(!. 

I].W2Ulfl b[lljWflnLPJnLU[!, U 300 . .400 400 .. . 500 500 .. . 700 700 ... 1000 
hn11.wuwuf1 LWJUnLpJnLG[! , u 50 ... 60 60 ... 70 70 .. . 80 90 ... 100 
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~wtlwmWf1WO /;m[mfujwgftw: Unw2f1G 4mLm~4_wgpwG ljwmwrnu1 
l:iG 4_wr~G. pulj bflljflOflfl(! 'lflWU nLfl.fl.WhWjwg: Pnlnfl flbUtQb[lnLU L4bUlR t 
filjwm~ nLGbGwL. np GwtuwgwGewJ~fi 4nLLmj14_wgflWJ~ mqqmpJmfiu 
!utbme t hwuuG4Gr gwuer wqpbqwmfl zwrctuwfi nLfl.ll.nLPJWG hbm: 
LtnLLUlfl4_wgflwJfl ctwuwGwlj ZW[lctUwG LW4.W<tnLJU bfl.wGwljl} uwenew­
C\l!(j t ljwu wGljJmGwqawJpG tuw!wOllu (Glj . 3.3w, q), flulj Lj"lner hn'l.w­
ljmn[lGbfl~ ll LWJU [!Ufl<f[lljnuln4. wqpl:iqwmGbpfl hwllw[l · 4_b[lw6w6ljm­
un4_u (filj. 3.2'1) : 

Bwpw[inui: uwtuwgwGewJflG gwewGowG 'lbl4emu zwpctowG nLfl.­
fl.nLpJmGu 1..4bme t LPGfl gwfiefl hwuwp Gwtuwmbutlnll. zwrctowG mqfl.m­
pJwfifi nLfl.fl.WhWJWQ ljwo flflW filjwmowllwp wGlJJwfi lllwlj (Glj . 3.3p): 
CwrctllwG hfluGwljwG bfl.wfiw4u llwenew<'luG t. uwljwJG ewnwljnLUfl 
ljwu nLfl.ll.WGljJmfiw<'lll 11wzmbrmu lJwrbLfl t 4f1rwnbL Gwll wfilJJmGw­
q6wJ~G-tuw!w<'lll bfl.WfiWlj[! , flulj Lj1nJ?(1W!WLj1 'lW2Ull:if1mU, nrml:i'l hGw­
flW4.nr !t 2f12WflwrC\wJflG qmnf1Gbr wnwfiC\fiwgGbt. zr2wGw<'lu[!: 

Bwup: 9wuef1 wqrbqwmfl zw[lctuwG nLflfl.nLPJmfifi uGt.npmu l:iG 
GwtuewG GwtuwgwuewJflG uzwljmpJmG ljwmwpl:iL[!: CwrctuwG hflllfiw­
ljwG bfl.wGwlJu llwenew<'lufi t: 

usu wrmw'lrnfl.wljwfinLpJwG 4.rw wq11nll. lJwrunr qnp6nGGbrf1g 
ublj[! hwuwr4.mll t 2P2W'lwr<'l~ <'Ill[!: t">G!1..41:iu Gz4.bg 4_bpllmu, wztuw­
mwGell ctwuwGwlj mpwljmnpwJpG wqpbqwmp wGgw6 owGWL4W(1hl} 
pWfl.ljwgwa t brljm uwurg· wztuwmwfiewJflU [!GpwgeGbpfl l:ipljwrm­
pjmGflg , bpp ubebliwJp wztuwmwGewJpG orqwuGI:ip[! uf1wg4.w6 l:iG, u 
l4WPWL4 uGpwgefl br4wf1nLpJmupg, bpp 'lrwue pwp<'lpwg4_wa bG u 
ljwmwr4.mu t 2P2W'lWJ1<'1: CG11 nrnLu 1..4bme t hflzbL. nr. npewG zwm 
LllGbG 1..4WJ1Wl4 oupwgeubfl[! , WJfiewG gwor 4Lilfil1 wqpbqwt.np wpmw­
'lrnfl.wljwGmpJmuu: 'llwpw1..4 [!Cipwgeubpp ub6 OWU[! pwctflu t l}filjGmo 
qnGp (qnfiu 11wzmf1 bpljwrmpJmGfi t) 4.br2mli ljwt.nwpl{nfl. 2112W'lWP­
C\bppG: Cp2W'lW!10[! pWfl'l qnpO[!fipwg t u LnJ1Wljlllnpw4_wppg L4Whwu-
2nLU t pw4.WflWI1 muwljmpJnLU ll ObO OQWI].[lnLpjmu: tipzlll 2112W'lW(1C'l 
!4wmwpbw ljwpnfl. t pbpbL wfigwulJWLP bpunLJpfil:ipp: Orpuwlj, uwh­
liwu4_w6 !Wlj"lpg 4mrm4 2Jl2W'lwrc3 ljwmwrbLru ljwpn11. t mrwljmnpl} 
2f124bL, <tJnLfl.WUlut.nbuwljwG ubebuw(i 2Wil'l4.bL u WJLU, flulj ub6 2P2W­
I].W[10brf1 1].01..4Rb[lmU w4_bLWfimo t 1..4WI1WL4 QGpwgep bpljwpmpjnLfi[! ' 
hbUll!WpWJl Lj"lnerwGmu W<f[lO(fWUlp W[lUlWI].flOfl.WljwGnLpJOLU[!: 

USU 2f12W'lwr<'lf1 hwliwp 11wzmr br4m 4n'l.ubrmul huljuwG qol:irml{ 
wnwfiC\Gwg4_mo bfi E LWJGmpJwup 2f12W'lWfl<'IWJflfi qnlllpGtr: ~uljowfi 
q6bfl(! lJn'l.liunrnzmu bG mpwljmnpflut.npG' ubebGwJfl wzfuwLnwfiewJpG 
orqwGGbru opwgGbLflU ljwu WU\?WUlbLflU, [!UI]. npmo GwtuewG Gz4.w6 
qnp6nl1.nLPJnLfiGbJ1[! ljwmwrbLU wqpbqWUl[! L4blllJ? t wGgfip C owGw­
l4Wflh (wqpl:iqwt.nfl bLI?fl ljwu ummefl ub6mpjmG), nr1..4buqp wzfuw­
UlWfiJ?[! ljwrnwr4.11 npwljn4_, pmJubp[! !4Gwu4_bG ll WJLG: 
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Ul I! q. T} 

bq. 3.4. lJSU lflPWfJWfld/1 dubfl[J. 
w) orzwqwdu-IJ1wudwdu. p) orzwqwdu-mpwou, q) wuorzwlt-2f1Pwuwot... 
fJ) pwg orzwqm{ wq{lliQWIJ1/1 b1J1/7u !Jupwgpm/ (/t1J1f11/wa orzwqnif). E­
lflPWIJ.WfldWJ/16 qn/J1nt LWJUntpjntu, t -wq{lliQWIJ1/1 l:itp/1 (tfntiJ1P/1) 
tfMntpfntu 

Cf12W'lWf16WJflG qntnm E LWJUnLPJnLUQ l.jwtu4.w6 t wqf1bqwtnfl 
l.jwquflg, C-fl Ub6mpjmuflg, 2f12W'lWf16fl R zwnw4.'l.fl9 ll WJLU: PnLnf1 
'lbL4Ebf1mU, flG!UJI:iu Gz4.1:ig 4.bf1llmu, E-ll Wf1d"bEo UJbtnE t pwquwUJw­
tn!l4 LflGfl WQ.f1bqwtnfl wztuwtnwGEWJflG QU'lQ.f1l.jUwG LWJUnLPJWUQ, nf1n4.­
hbtnll wztuwmWUE[! 4.bf12WgGI:iLnL9 hbtnn wGhf1wd"bztn t uzwl.Jbl Gwll 
2f12W 'lWf16WJ flG qntnf1Gbf1[!: 

q.nJntpjmG mubG 2f12W'lWf16fl pwquwpfl4. 6llbf1: ~GGwpl.jbGE 
'lf1WGgflg U~ EWG~u[! : 

Orzw{fwab. mwuawab 2f1PWfJWf10 (Gl.j. 3.4w): Uw pwg Oll.Wltn4. 
2112W'lWf16 t, n11u OQ.U1WQ.nl164_mu t WJU flbUJEbllntU , bpp blll.Jnt hWf1W­
l.j~g wGgmuGbf1fl llfl2ll b11.w6 tnwf1w6mpJnLU[! ~nEll t 2f'2W'lWf16fl R 
zwnw4.'1.ll ~f14Gwl.jp Wf1d"bEfl9: 

Orzwl;wab- mpwab 2f1PWfJWf10 (Gl.j . 3.4p): Uw ~wl.j o11.w4n4. 2f12W­
'lwr6 t. "111:! 4flf1wn4_mu t wJG 'lbUJEbf1mU, bpp hfluGwl.jwGmu UJwl.Jw­
umu t Ulf'IWl.jlllnpflULn~ ~np6wnmpjnLU[!: UjU bll.WGwl.j~ 'lbuu~mu 
UjWf1WUj [!UpWg.Q~ b!ll.JWpmpjntG[! ub6 t, nLUlll~ zwhw4_btn !t: 

Uuorzwq· 2f1PW0wab 2f1PWfJW(10 (Gl.j. 3.4q): Yflpwn4_mu t, bf1p 
bf1l.jnL hwpwl.jflg wugmuGbf1fl U~2ll bll.WO U1Wf1WOnLpjnLU[! hwl{WUWf1 
l.jwu Ub6 t 2f12W'lWf16fl zwnw4_rt~ l.jpl.jGWUjWlllP~~g: 

Pwgorzwl; (l;mf1tfwapnt/) 2f1PWfJWf10 (G~ . 3.4'1): Oqmwq.np64_mu t 
U~WJU ~wtun4_~ WQ.IlbqwtnGbpfl wz!lJWlllWU.Qfl d'wuwuw~ . WJUUjflU~ 
'lbUJEbllmu, b11p 2f12W'lWf16WJ~G qntnm LWJGmpmG[! uwhuwuw~w44.w6 
t: 

UGhpwd'bztn t h~zbL, np 2f12W'lWfl6fl LW4.wqnLJG 6L.G WJG t, np~ 
'lbUJEnLU WQ.f1bqwtnG wGgGmu t Gl{wqwqmJG 6wGWUjWf'lh, UjWhWG2-
4_mu t 2f12W'lWf16WJflG qntnm G4_wqwqnLJG LWJGnLpJnLG ll tnpw~tnnptlU­
lll[! ~WlllW(lJWl 6lln4_ lll~f1WUjbtnntU t 2f12WflWf16~ qnp6[!GpwgflG: 
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Uumtqn11.w~wG hwpgbp 

1. n~pG t USU wztuwmWUEWJflG lllbrtWUWUIJ, gmjg lllWL 'l£1W 
hfluGw~wG li1Wf1f1bf1JJ: 

2. r~G! bGE hwu~wGmu wqf1bq.wmfl l.jflGbuwmpl.jw WUbLn4.. Of10UE 
bG wqf1bqwmfl l.j~GbuwtnflLtwLtwG gmgwGflzGbf1o: 

3. I">Gg-4b~u bG npnz4_mu wqf1bqwmfl l.jflGbuwm~l.jwl.jwG UjWf1WUbtn­
f1bp[!: 

4. t">G!Ujbcu bG nf1nz4_mu 'lW2lllfl 2f12W'lWf16WJflG qnmm LWJGm­
PJnLUQ ll wqf1bqwmfl 2f12W'lWf16~ bf1l.jWf1nLpjmGo: 

5. I">Gg4bcu bG nf1nzmll wztuwmWUEWJflU lllb'l.WUWU~ OUjlllflUWL 
LWJUnLPJnLU[! : 

6. t">G!Ujbcu bG nf1nzmu WQ.f1bQ.WU1~ wz!lJwtnWGEWJflG [!UPW9E~ 
qnf16wl.jflgo: 

7. t">G!n"4_ t UjWJUWGw4_nf14.W6 USU 2Wf1<:tuwG nl'l.'l.nLPJWG [!UlllflnL-
PJnLU[!: 

8. t">G!Uj~U~~ 2Wf10UWG bll.wGwl.jGbf1 q~tnbE : 
9. t">G!Ujflup~ 2f12W'lWf16fl 6llbf1 qfltnbE: 

3.4. S(1Wl;U7nf1ft L;w1.11W(1WO wzjuwmwupft hwztfwnnLtl!J £,. 
usu Wf11.11WfJf1nrzwL;wumpJmuo 

f!uf]hWUnLf1 f)f1nLJfJUli{1: Un4_npwpwp Ulf1Wl.jU1np~ l.jwli1Wf1W6 wztuw­
UlWUEfl hwz4_wnnLU[! l.jwtnWf1nLU bG zwf1d'fl!fl wz!1Jwtnw6 dwUbflfl EW­
Gwl.jn4_ (zwp6fl!wd'wubpn4), nro qpwugntu t 'lflW 4_pw tnb'l.W~WJ4.W6 
hwz4.flw, flG!UJI:iu Gwll wGmrt'l.wl.Jfl 6wGwUJwphn4.' 4.wnbLWGJmpfl 
6wtuunl{ L. UjWjliwGwl.jwG tlllWLnGwj~G hbl.jli1Wf1Gbpnl{: 

'TJwjUWGw~w(j tLnWLOUWJflG hbl.jlllWf'l !W~UwG uflw4_np[! pmJL t 
lllWLflU UlW[lpbf1 Uwl.jGflzfl U1[1Wl.jlllnpGb[1[! hwubuwtnbL flf'IWf1 hblll ll 
[!Gtnf1bL 'lflWGgflg Wf1'lJnLUW4,blll[!: 

lJbEbUWlllf1W~llln['IWJflG wqpbqwmp wztuwmWGEfl q.GwhwtnUWG 
hfluGwl.jwG gmgwGflzo Wf'llllWflf'IOflWl.jwGntpjntGG t. WJUPUEG uflw4_np 
d'wuwGwl.jmu (dwu, hbppw~ntu , op) l.jwtnwpw6 wztuwtnwGmr USU 
wptnW'lf1n'l.wl.JwGmpJmGo 'lWZLnWJflG wqpbqwtnGbpp hwuwp hfluGw­
l.jwGmu l.Jwtu4.w6 t hbppw~ntufl ctwuwGwltll oqtnwqnp6uwG wutn!16w­
G~g, 'lflwGg zwpd'uwG wpwqmpJmGflg ll [!GI)qp~llwG LWJGntpJmGflg: ~Gil 
npmu nrEwG ub6 bG 'lf1wGg wpd'bEGbp[!, WJGEwG pwp6f1 t wqpbq.wm~ 
Wf1UlWflf10'l.W~wGmpJnLG[! : UwLtwJG hGwpwlj_nf1 !t USU zw11d'uwG wpw­
qntpJnLG[! L. [!U'lQ.f1~UWU LWJUnLpjntGG WU[!UflhWl(l ub6wgGbL: UjUUjbU , 
dwuwliw~w~~g 'lWZLnWJflG wqpbqwtnGbf1~ zwpd'uwG pnLJLWLnflbL~ 
wf1wqmpJmGo qtnGll,mu t 7-12411/ct uwhuwGGbpmu: 'lw L4WJUWGw4.nr-
4.w6 t Uf1WGn4_, np wpwqmpJWG ubcrwguwG hblll 4_wtnwGmu b(j lllf1W4-
lllnpw4_wp~ wz!lJwtnWGE~ UjWJUWGGbp[! , ub6wGmu bG gGgmuGbflfl 
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mdq.Gm~JnLG[! L. hwawtum~JnLG[!, tn[lwljtnnnwt.J.wflp LWflt.J.w6mpJnLG[! , 
[!GljGmu t ~wtnw[lt.J.nll. wztuwtnwGep nnw~[! L. wnG: 

cG.,.q.pljuwG LWJGOL~JWG iWLflpg 'lnlflU wt.J.bLWQnLU[! hwGq.bgGmli t 
wq.pbq.wtnp zwhwq.np6wljwG hmuWLPnL~JwG Gt.J.wqbguwG[!, 2112W'lW(1-
6bpp t.lpw dwuwGw~p ~npntutnGbpp wt.J.bLwgliwG[! t... WJLG , npnGJ? t.J.bp-
211G hwzt.J.nt.l. LflntuwGwlj J!WfldpwgGbLm, l12bgGmu bG wq.pbq.wtnp wp­
lllW'lflnrtwLtwGm~JnLG[!: 

3.4.1. 'Jwzmw;ftlJ USU Wf1U1WIJf1nrzwljwlJmp;wlJ n{lnzmtio 

LJSU WfllllW'l(lnrtw~wGm~JnLG[! Lf1Gmu t tnbuw~wG L. Lflwutnwgp: 
Unw2pG 'lbemu hwzt.J.p bG wnGmli wq.nbq.wtnp ~wnmgt.J.w6ewJpG 
[!G'lq.(lljUwG LWJGnL~JnLG[! (B~) L. tnbuwljwG wnwq.m~JnLG[! (VIJI), pulj 
b[1~(1n(111 llb~emu ' wztuwmwGewJpG ~GI'lQ.fl~UwG LWJGnL~JnLG[! (8w). 
wztuwmwGewJpG wpwq.m~JnLG[! (Vw) L. hb[lpwlflntup dwliwGwljp oq.mw­
q.np6uwG q.nn.Ow~pg[! (Cw): 

ctwUWjpG W[ltnWI1(1nll.W~WGntpjnLG~ 0Nd) nnnzt.lmli f 
tnbuw~w(j ' w; = CwB~VUI ~lila, (3.29) 

Lflwunwgp' w~ = CwB..Y.,T ~uld, (3.30) 

nptnbll.. c .. -G iWLflnllwlJwGm~JwG q.np6wljpgG t, bpb 8 -G iWLflt.J.mli t li­
nt.J., V -G' u/t.J.plj -nt.J., w~w Cw=3,6, b~b 8-G iWLflt.J.mli t li -nt.J. . V-G· Lju/d ­
nt.J., w~w Cw=O, 1: 

~bn~wlflntuwJpG WfltnWI'lfl"llw4wGm~JmG[! . 

W 11 = W~T" hw/hbrW (3.31) 
OpwljwG wptnWI'}flnrtwljwGm~JnLG[!' 

w .. p = whc hw/op: (3.32) 

UbqnGwjpG wptnWI1(10il.WltwGm~JnLG[! ' 

W .~q = W.p D., hw/ubq, (3.33) 

Pl:ipt.lw6 pwGwdt...bpnLli Th -G hbn~wlflntufl Ull...nll.nL~JmGG t(Th = 7 d), C­
G' hbp~wlflntuf1 q.nn6wljpg[! (hbp~wlflntubpfl ~Pt.J.£! , C=1, 1,5, 2, 3), Dw -G· 
wztuwtnwGewJpG opbpf1 ~Pt.l.t:! ubqnGmli: 

~bnpwlflntup dwtlwGwljp oq.tnwq.np6UwG q.nnowljpg[! npnzt.J.mli t 
hb[lpwlflniull dwuwGwljf1 J!WLWGupg, npG mup hbtnl...JWL tnbue~. 

J;, = T., + TUJ + Tuau + Tua(uu + 'J,;., + T~Liju + TUOJJ d, (3.34) 
nptnbrt' Tw -G hbppwlflntumu uwemp wztuwtnwdwliwGwljG t . d , T "~ -G' 
2112WI1W(16bpf1 L. tnbrtwllwupg mb11wliwu wGgmuGbpp t.l.nw 6wtuu4nrt 
dwuwuwlj[! d, T IJlu -G· mbtuufl~wljwu UU.JwuwpljliwG dwliwGw4~. d , T Ultuu 

-G' wq.pbq.wtnp mbtuGnLnq.flwljwG uwuwnljuwu dwliwGwlj[! , d, Tuw -G' 
wq.pbq.wmn wztuwtnwGef1 Gwtuw~wtnnwutnuwG wt.J.wnwtnliwG dwliw-
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Gwlj[!, d, T~nGu -[!· tnpwljtnnpwt.J..wnf'l ~l:iGuwJ!wGwljwG ljwppeGbpp t.J.pw 
6wtuut.J.nrt dwuwGwlj[!, d, T wn -rf WJL iGwtuwll1but.J.w6 ~wnw~nL(11lGbnf1 
dwuwGwlj[!, d: 
Tmu =(0,03-0,05)7;, d, J;;w =0,05 - 0,5 d, J;,Miu =0,04Tb d, T.,ll =0-0,1 d : 

b~b U.JWpw~ [!G~wgep dwliwGw~[! hWJt.nGp it. w~w hbn~wlflntup 
dwliwGwljp PWLwGupg q.tnGnul bGe. 

Tw = q:~lJ;, - (Tillu + Ttn(uu + Tu,., + T~biju + T.,JJJ d: (3 .35) 

~bn~wlflntup dwliwGwljp oq.tnwq.np6liwu q.np6w~pg[! · 

(3.36) 

Unt.J.nnwpwn t-p wndbeGbn~ q.nnouw ljwGnnbG npnzt.J.mli bG t... 
Ulflt.J.mli mbll.bLtwmmGbnmli: Onf1Gw4 . t.twnp hwuwp· <=0,85-0,92, 
gwewuliwG dwuwuwlj· 0,9-0,95, ~nLLtn!lt.l.wgflwJp hwliwn· 0,85-0,9, 
gwGef1 L. uw6f1LwtnGLjliwG hwliwn· 0,65-0,75 La. wnG: 

USU wptnWI'lflnrtwljwGnL~JwG t.l..rtw pwgp wztuwtnwGewJttG wpw­
q.m~JmGpg t... hbfl~wlflntup dwuwGwljp oq.tnwq.nnMwG q.nnowljgf'lg 
wq11mli bG GwL. tn[lwljtnn[lp zwndl1il1 hqnpnLpjntG[! t... 11(1W pbnGt.J.w6m­
PJWG oq.mwq.nnouwG wutnf16wGn: nnewG WJU gmgwGpzGbp[! lib6 bG, 
WJGewG WfltnWI'lflnll.WltwGmpjntG[! PW[10(1 t : 

UJu~punt.l. USU WfltnWI1flnllw4wGm~JWU pwndnwgliwG hpliGwljwG 
ntllf1GbnG bG . w) tGbpq.whwq.bgt.J.w6 tnf1wl1mnpGbpp oq.tnwq.np6mli(! t... 
tnbtuGpljwljwG u~wuwnljmliubpf'l dwliwGwLtllG m nnwl.tnt{ wGgltwgmli[!, 
p) tnbtuGnLnq.f'lwljwG UUjWUW[l~mliGb[lfl libf? bGWJWQnLU[!, q.) hwuwljg­
t.J.w6 wq.pbq.wtnGbpp oq.tnwq.np6mU(!, 'l) LtJ np f1 Ulbuwljwpwp ewpzwJflG 
11f'lliWI1(1nL~JmG mubgn11 libebGwGbpf1 oq.mwqn[lOnLU£!, b) LJSU nwgpn­
GwL hwliWLflnLU(l , q) 11Wztnf1 dwliwGwljpG L. npw~JWL uwtuw~wtn[lWU­
tnmU[!, t) Ljwqliwljb[l~iWltWG m WJL UlWlll6U.mGb[1nt.J. ~W[lWUjnL[111Gbflf1 
Ltnnwtnmli[!, (l) wztuwtnwGJ?wJpG wnwq.nLpJ wG t... (lGI'lQ.PLtliwu LWJGm­
PJWU wt.J.bLWQnLO(l, ~) Ljwnmgt.l.w6ewJpG [!UI)q.pljliwG LWJGnt~JWU nwgpn­
UWL oq.tnwq.nnomli(! t... wnG: 

3.4.2. 'Jwzmw;ftlJ wzfuwmwlJplJIJflft hwztjwntfwlJ tlftwt/nfllJIJflf! 

'lwztnwJrG wzwtnwGeGbpp hwzt.l.wnliwu hwliwp oq.tnwq.npomu bG 
f1GiU.Jbu 1>f1qpljwljwG lipwt.J.nnubfl, WJG~bu tL l4WJliwGwljwG: 

b~b tnf1wljtnnf1WJpu wq.pbq.wmubnp wztuwtnwuep iwlfluwu 1>f1qp­
LjwljwG lipwt.J.npGbp bu hbljtnWfl[! , tnnGGwG, tunpwGwp11libtnp[!, tnnGGw­
ltt'JLnlibtnfl(l t... WJLG, WUjW UJ.WJUWGw~wG uflwt.l.nn t ~WJOWUwljwG 
tlllWLnGwJpG hbljmwfl(l (~wJli.ttn.hw): Uw WJG wztuwtnwewuwljG t. nn£! 
hwliw~wtnwutuwGmu t ub~ hw t.J.wnf1G hbl.Illa.JWL tlllWLnUWJpG ~WJUWG­
Gb[lntU. q.m~wup tnbuwljwflWfl ewf12WJPU l).pliWI'lflnL~JnLG(l ' 50 Lju/li2, 
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2W[1ChlwG W(lWqnL~JnLU[f 5 LjO/d, t.l.W(l~ tunf1nL~JnLU[! ' 0,2-0,22 0, wqrm­
:j>nG[!. wzGwGwgwG~ tunqwG, 0~2~G Wli(lnL~JWU hnfl~ tunGwt.l.m~jnLU[! ' 
20-22%, llW2lnP tlwljb(ll.LnLJ~[! - hw(l~. ~b.QnL~JnLU[! n! wt.l.bL 1° -~g. 
flW2lnP lnbU.Q[!, nLflflWGLumGwlll.L, qnGp b[lljW(lnL~jmG[! ' 800 11, 6n4_p 
liwljb(ll.LnLJppg mGbgw6 pw(lO(lnLpJmuu· 200 li , .QW(lb(lp lt ljnflliGwljp 
tunwuflnlnGb(lp pwgwljwJmpjmG: UJUL41lur . L4WJliwGGb(lmli )J;T-75 pw­
qwJ~G lll(lwl.jmn(l(! fUIH-4-35 qmpwGn4. liblj <twlimtl Ljw(lnfl t LjWlnW(lbL 
liblj hw 4_w[1l.L l!n!4.mll t tmwtnGwjpG ln(lWljlnn(l: 

n[1L4buq~ wztuwmwG.Q~ :j>~qpljwljwG 6w4_WL[! (Q, hw) 4_b(lw6bL 
L4WJliWGwljwGp , wGh(lwdbzln t qlnGbt fl(lW LjWlnW(lliWG hwtlwp 
wGhrw<tbzln Gn(lliw-hb(lpwtflntub!lll .ewGwLm (nm,) l.L W(lflJnLU.Q[! pwqtlw­
L4WlnljbL Ul(lWLjlnn(lp hb(l~Wtf\ntu~ qn(16wljgn4_ (A."'p) . WJUJlG.eG' 

n 
(l)UJ .I:mhw = w~ .A_u1p = nm,A"'P L4WJtl .tln .hW , (3.37) 

0(1Ulbf1' w~ -G wq[lbqwmJl Gn(lOWU1~4.wJ~G hb(l~wtflntuwJpG W(llnWfl(ln­

flWljwfimpjmGG t . hw/hbr~ : 
b~b lnUlnbum~JmGG mGp lnW(lpb(l tlwljGJlzll n1>~qi :J>pqJlljwljwG 

lll(lWLjllln(1Gbf1, WL4W tlnWLnUWJ~G ln(1Wljllln(1Ub[1Jl.QwGwlj[! l.jnrnz4_p . 

(3.38) 

n(llllbfl' n -[! i -pflOWLjGpz~ ln(1Wljlnn(l£ib(lp .QWGwlj(i t: 
A.u,

1
u W(ldO.QUb(l[! JnLflW.QWU!JnL(l UwljGpzp lll(lWLjllln(lp hWOW(l 

n(lnz4.mli l.L pbrttmu bG lnbflbljwmm qrwljwGm~JwG lib2: 
Srw4lnn(lp lllW(lbljwG wztuwlnwG_ep 6w4_WL[! LJwtu4_w6 t fl(lW 

mwrbljwG 6wurwpbnG4_w6mpJwG dwtlwGwljpg lt wqrbqwlllw4.nf1Ltnl'l 
llb.QbGwGb(l~ W(llllWfl(l"flwljwGmpJmG~g : Unl{nrwpwr lll(lWLjlnn(lGb[lp 
mw(lbljwG 6wG(lwpbnu4_w6mpJwG <twuwGwlj[! Gn(lliwttnrl{w6 t: 0[1~­
Gwl.j , MT3 «l>enapycb» mlll411 ln(lwljmn(lGbrll hwowr WJG 1200 dwli t,)J;T-
75M ln(1Wljlnnf111 hwllw(l· 1300 <two lt wJLG: 

3.4.3. Uq{JbqwmjJzwhwqn{Jowljwli tfwjuub{J[J 

Uq(lbqwlnp hpuGw4wG zwhwqnrowljwG owtuub(lG bG. l{wnbLW­
Gjm~p 6wtuu[! , wztuwlnw6wtuumuGb(l[! lt nLflll.W4~ zwhwqnp6wljwG 
6wtuub(l[! : 

'-lwnbLWUJnL~~ 6wtuu[! liblj upwt.l.np wztuwlnw£i.Qp hwuwr (hb4lnw­
[IWJPU 6wtuu) n(lnzttmu t hblnhJWL pwGwal.Lnl{. 

= GwTu, +G"lT"l +GtJ4 l•qlhw (3.39) 
g""' w '1 ' 

h 
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n(llnbrf Gw. GUI, G~ -G 4_wnbtWGJm~p dwliwjpG owtuub(lG bG hwtlWL4W­
mwutuwGwpw(l wq(lbqwlnp wztuwlnWU.QWJpG, L4W(1Wl4 [!G~wg.Qiib(l~ lt 
wztuwmn11 zwrdll!n4. LjwGqwn~ dwliwGwlj , Ljq/d, nrnGg wp<tbeGb(l[! 
ln(14_mli b(i hwtlWll.IWlnWUtuwG q(lwljwlim~jWG tlb2, Tw, TUI l.L T~ -{j' 

hwtlWL4WlnWUtuwG dwtlwGwljGb(l[!: '-lbf1211£iGb[1U nrnztlmtl bG hblllltJWL 

llltmt. 
Tw = ~. ' <t, TUj = ~. - (Tw + ~;) <t : (3.40) 

T'
4 

-G JlrbGpg Gb(lljWJwgGmli t hbrpw41ntumtl lnbtuGntnq~wl.jwG 
UL4WUW(lljmliGb(lp lt WJL UL4WlnWLjlibpn4. wztuwlnn'l. lt !W2tuWlnOf1 
zwrdll!nt.l. LjwGqwnGbrll [!UflhWGm(l mltnf1nL~JmGu : 

b~b hwJmGp t wqrnmbtuG~l.jwljwG dwlil.jblnmli Ljwmwr4.nf1 wztuw­
mwGep 6wt.l.ww (0 hw). Wll.IW LjwlnwrliwG hwuwr L4WhwG24.n11 4.wnb­

LWGJm~J16wtuuu LIL~Gil Q=ghwn hw: 
'-lwnbLWGJmpp owtuu~ ~2bgliwG m111lGbrG bG t.l.b(l[! Gzt.l.w6 bqw­

GwljGbrmt.l. hbr~w41ntuwJJlG W(llnWfl!1"1'lw4wGmpJWG pw[lll(lwgmtl[!, 
4_wnbLWUJnLPP gw6r dwliwj~G 6wtuu mGbgn11 mrwljmnrGb(lp oqmw­

qnp6muo lt wn G: 
Uqpbqwm~ lipwt.l.nr wztuwmw6wtuunu1Gb(l[! npnz4_nu1 bG hblnltJWl 

pwGwllltnt.l.. 
H = m + n U.wp.q <tmu (3.41) 

wd hw 

nrmbrf m -[! ob.ebGwttwrGbpJl .ewGwljG t. n -[!· m4JwL qnronGpwgG 

u~wuwrl!nfl odwGflW4 wGaGwljwqlip .ewGwlju: 
~GflhwGmr wztuwmwGeGbprf H~=Hn uwr11 dwli: 
UztuwmwG.ewJJlG owtuunulGbpp l12bguwG mfl~GbpG bG wrmwllJln~ 

11wljwGmpJwG pwrorwgmtl[! , UL4wuwpljnf1 wGaGwljwqup L!rtSwmmtl[! 

wztuwmwGeGb(l~ ub.ebGwJwgliwG zGn(lhptl: 
Uq(lbqwmr LiJlwt.l.nr wztuwmwG.ell LjwmwrliwG hwowr L4WhWG2-

4.nf1 nlll.f1WljJl zwhwqn(16wljwG 6wtuub(l[!. 
Illlwu 

suoLu = s utd + S J!U + SUj + s~ + SWliU ~ (3.42) 

npmbrf Sw~. S~0 , SUJ -G hwliwUJwlllwutuwGwpwr wqrbqwmr Ljwqlill ub2 
LimGnf1 lll(lWljlnn(lp , Ljgn(l!lP!P lt qJnLil.WlnGlnbuwljwG lib.QbGwGbrll 

wlinrmrqwgpnG (4.brw4wGqGLiwG), [!G~wgr4 GnrnqllwG u UJWh~wG­
owG hwmljwgmliGbrG bG, fl(l/hw, Stt -G· t.l.wnbLWGJmpp wrdb_e[!, fl(l/hw, 
Swztu -[! · UUJWUwpljnfl wGaGwl.jwqlip wztuwlnwt.l.W(lO[! , rl-(1/hw: 

nLflflWL!Il zwhwqnrowljwG owtuubrll 112bguwG mf1pGbpG bG wqpb­
qwmr wrmwflrmflwljwGnL~JwG pwrorwgmli[!, qnr6[!G~wgGbrr ub_eb­

GwJwgmll[! lt WJtG: 
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Ulllmq.nrtwl!wG hwpgbp 

1. PU~1.4b"u bG l.jWlllWflnLll USU l.jwlllW[lW6 W2J'uWlllWGpGhp~ 
hw2ttwnmllo: 

2. t">Gim· ~r l.jwfll:itr uwhllwGLj_w6 GnpUWJP9 wtJ.bt ub6wgGbt usu 
2WfldUWG wpwq.mpJnLU[! L. [!U'lQ.fll.jllwG LWJUnLPJnLU[!: 

3. t>G~1.4b"u bG npn2mu 'lW2lllWJpG wq.pbq.wlll~ WfllllW'lJln'lw4w­
GmpjmGrr 

4. n"pG t hhppwlflntur ctwllwGwl.j~ PWLWUU[!: 
5. t>G~l4b" u t npn2tj_mu hbppwlflntu~ ctwuwGwl.j~ oq.lllwq.nf16llwG 

q.np6wl.jpg[! : 
6. Opn"Gp bG 'lW2UlWjpG W2J'uWlllWU,EGbp~ hw2Lj_wnuwG U~wt.J.np­

Gb[l[! L. f1Gil4b"u bG npn2tl.ml1: 
7. Opn"G,E bG wq.pbq.wlllp 2whwq.np6wl.jwG gmgw~2Gbp[! L. pG~1.4b·u 

bG npn2t.1.mtl: 

3.5 SflWIJUU/fl{lt.nw;ft/J tlftpng/Jliflft 2Whwqnf10-nLt1fl 
QJnLf]wm/Jmliump;m/JmtJ 

S[1w/JuU/nf1mft fJliflE L. t.nflWUUU/fl{lt.nWJftlJ tlftpng/Jliflft fJWUW/tW{l­
qmtlfl: 1WJUlG~ t. np q.JmrtwmGmbuwl.jwG l12wl.jwpmJubp~ l12wl.jmpJm­
PJnLU[! l.L pbp,Ewhwtj_W,E[! Ljwl4tJ.w6 bG llb6 6wtJ.WL~ pwpMwG-pbnGw­
pwlflllwG L. lflntuwrwwl.jwG w2tuwmwG,EGbp~ hbm, npnGg ~pwl.jwGwg­
llwG hwllwp 6wtuutJ.ml1 t oq.Ulwq.np6tJ.nrt wllpnrt2 tGbpq.~wJ~ 40-60 % -
[!, tlb,EbGwJwgtj_w6 w2tuwmwG,EGbp~ wpctb,E~ 40 % -~g wtJ.bL~G. ctwllw­
Gwl.j~ 6wtuu~ llnm 35% -o L. WJLG : UJu wnmllntj_ llb6 t lllflWGl4nfllll~ 'lhf1[! 
q.JmrtwUlGUlbumpjwG llb2: 

Q.JmrtwmGUlbuwl.jwG WfllllW'lflnLpJmGmll wGhpwctb2Ul t t~Gmll lfln­
tuw'lrhL qwGwqwG mbuwl.j~ pbnGbp, npnG,E mGbG mwppbfl ~~q~l.jwllb­
tuwGpl.jwl.jwG hwml.jwG~2Gbp : OLUmp Q.JnLrtWUlGUlbuwl.jwG pbnGbp[!, 
rGil40U lflntuW'lflWOp2ngGbpp W2tuwmwG,Ep q.GwhwmllwG, WJUl4bU tt 
UlbJ'uGpl.jwl.jwG hGwpwtj_npmpJwG L. WJLG mbuwl.jbmGbppg btGI:itntJ., 
'lwuwl.jwpq.tJ.mll bG oum. w) ~rq~l.jwllbtuwGfll.jwl.jwG hwml.jwG~2Gbpf1, p) 
tj_UlwGq.wtj_npmJpWG wmnf16wGp, q.) pwpMwG-pbnGwpwlflllwG W2tuw­
UlWG,EGbpf1 wnwG~Gwhwml.jmpJWG, 'l) hflWUlWl4nLPJWU, b) qwGq.tj_w6wj­
GmpjWG, q) ubqnGwJGmpJwG, t) lflntuW'lflWllf12ngGbp~ pbnGmGwl.jm­
PJWG (pbnGwmwpnrtmpjwG) oq.mwq.np6llwG wuUlf16wGf1 L. WJtG: 1wlll-
4wl4bu l.jwpL.np gmgwG~2 t tJ.bfl2PU[!, np[! QnLJQ t lllWtflu, pb lllflWUU­
l.4nfllllWJf1G l1~2ng~ pbnGmGwl.jmpjwG np llwuG t oq.lllwq.np6Lj_ml1, 
WJU~GpG pbnGmGwl.jmpjwG q.np6wl.jpgG ~pbGflg Gbpl.jwjwgGnLll t 
UlpwGul4nfllllWJpG llf12ngp pwlfl,Emll lllbfl.w4.nptj_w6 pbn~ qwGq.tj_w6p 
hwpwpbpmpjmGo 'lflW wG4_wGwl.jwG pbnGmGwl.jmpJWU[J: Cum ptmGnL-
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Gwl.jmpJwG oq.lllwq.np6llwG q.np6wl.jgp wpctb,Ep pbnGbp[! UlllnpwpwctwG­
tj_mll bG hpGq. 'lWUp: I 'lWUp hwllwp WJ'l q.np6wl.jpg[! 1,0 t, II 'lWU~ 
hwtlwp· 0,99-0,71 (llf12f1G[! 0, 85), Ill 'lwuflG[!' 0,7-0,51 (0,6), IV 'lWuflG[!' 
0,5-0,41 (0,45), V 'lWU~G[!' 0,4-0,3 (0,35): 4.bfl2f1G 'lWUpG l4Wllll.jwGml1 
bG 6fl.nlll[!, tunlll[! L. WJL pbpL. pbnGbpo: 

3.5 1. 6WUWU/WflhWjft/J 11/WJdWIJ/Jlifl[! b.lfw/JWU/Wflh/Jliflft 
fJwuwftwflqnLtl[!, plia/JwlftnfuwfJf1nLtl/Jliflft mliuwft/Jlifl[! 

Q.jnLfl.WUlGmbuwl.jwG pGwq.wtj_wnmll oq.lllwq.np6tJ.nrt lllflWUUl4nfl­
UlWJf1G llf12ngGbpG bG pbnGWlllWfl wtj_UlnllnpptGbfl[! , UlflWl.jUlnpwjpG 
l.jgwuWJLOfl[! L. wGwuGWUWJLI:ifl[!: 

Q.jmrtwlllGlllbuwl.jwG G2wGwl.jmpjwG UlflWUUl4nflUlWJpG llf12ngGbpG 
W2J'uWlllnLl1 bG qwGwqwG 6wGWl4WflhWj~G l4WJl1WGGbpml1 (wu~WLlllW­
l4Wlll, 'lW2li1Wl1~2JWU, pbpppg hwtj_W,Eqw6 'lW2Ul L. WJLG), npnGgpg 
LjwtutJ.w6 t WJU Ljwll WJG mbuwl.j~ lflntuw'lflwllr2ngp [!UUlflnLpJmGo: 

Utj_lllnllnp~LWJ~G 6wGWl4WflhGbp[! pwctwGtj_mll bG h~Gq. LjwUlbq.n­
fl~WGbp~ (I, II , Ill, IV, V), npnGg hpll,Emll [!Gl.jw6 t llll(JWL 6wGWl4Wflhnt.J. 
wGgGn11 wtj_lllnllnp~tGbfl~ opwl.jwG hnu,E[!= Op,EwG l.jwpq.[! PWfl~fl t. 
WJU,EWG hnu,E[! llb6 t: Op~Gwl.j I l.jwpq.p 6wGWl4WflhGbp~ hwl!wp opw­
LjwG hnupo 3000-6000 wtj_lllnllnp~L t: V -~Go' ll~G~L. 200: 

Spwl.jUlnflWJ~G lllflWUUl4nflUlWJ~G llf12ngGbpp 6wGwl4WflhGbp[! 
pwctwGLj_mll bG bpbp l.jwpq.fl (I , II , Ill), np~ h~llpmll oGl.jw6 bG qmm 
6wGWl4WflhWJ~G l4WJllwGGbp[!: UJUl4bu, I l.jwpq.~ mpwl.jlllnflWJ~G 6wfiw­
l4Wflh t hwllwpqnLll WU~WLlllWl4Wlll untj_npwl~w(i Q.flnLUlllWjflG, ~np nL 

l4f1G'l 6wGWl4Wflh[!, II l.jwpq.~ llb2 llllllimll bG hwgwhwlll~l.jwjpG 
J'unqwG[!, Q.JnLI1Wl1P2JWU 6wGWl4Wf1hGbp[!, 6llwl.jwLW6 wllmp hnrto L. 
wJLG, 111 l.jwpq.~ ub2 uUlGmu bG tJ.wrw6 'lW2lll[!, l.jwpmn~rLD m 
6w4G'lbrt~ pbppwhwlj_w,E~g hbllln ~oq.Ulwq.np6tj_w6 'lW2Ul[!, ~JmGw6w6Lj 
6wGWl4WflhGbf1[! L. WJLG: 

Q.JmrtwlllGlllbuwl.jwG pbnGwlflntuw'lflnLUGbp[! t~Gml! bG Gbpwq.w­
pwl.jwjflG (lflntuW'lflUWG hbnwt.J.npmpjnLU[! 1-2 l.ju), GbpUlGUlbuwjflG 
(upG~ 20 l.jU) u WflUlWlllUUlbUWj~G (20 l.jll-pg wtJ.bt~) : 

tpb wnw2ru hpl.jm 'lbl4PnLil pbnGwlflntuW'lflnLUfibfl[! hflllGwl.jw­
Gmll flpwl.jwGwgt.J.mll bG Ulf1Wl.jlllnf1WJ~G l.jgwuwJLbJlntJ., Wl4W Gflfl"fl'l 
'lhl4QnLil' wtj_UlmlnprtGbpntJ. m wtj_lllnq.GwgpGbpnt.J.: 

3. 52. Plia/Jtlw/J-plia/Jwpwlfttlw/J tlftpng/Jlifl, t.nf1WUUU/flf1U1WJftlJ 
wq{lliqwt.n/Jliflft t.nliuwft/Jlifl[! 

SpwGunpmwjpG wq.pbq.wlllGbp[!, l.jwJ'ulj_w6 llb,EbGWUlflWl.jlllnflWJflG 
wq.pbq.wmGhfl~ hbm l.jwl4tJ.w6mpjmGpg, pwctwGLj_mll hG l:ipl.jm J'ullpp' 
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~wtuJWL 1... wO~wtu : Unw2~0 mbuw~~ mpwOul4nlllilWJ~G wq.pbq.wmObpiJ 
ULL!WUW(lltnu.l bO mbtuOntnq.~wljwO wq.pbq.wmGbp~O (zwppwgwO, ll.jW­
(lwpmwGJm~wgwG L. WJLO), bpljpnp11Gbp1J ~wmwpnu.l bG WJO~u~ 
wztuwmwGpObp , npnOp wGLi~2w~wOnpbG ~Wll.l~ Lib2 ~bG WJL mbtuGntn­
q.~wljwG wq.pbq.wmGbp~ hbm (6'l.nlll~ ~Pntuw'lrmu 1... WJLG): 

Unw2~G 'lbll.lpmu wGhpwctbzm t t~Gmu mpwGull.lnplilWJ~O wq.pb­
q.wmGbp~ wztuwmwGp!J hwuwowjObgGbt Q.Jnl'l.WlilOUlbuwlfwG ubpb­
GWJ~ wztuwmwGp~ hbm , WJGll.jbU, np LJ.b112~Gu ll.jW(1Wll.jnLpfJ. ~mw : 'lpw 
hwuwp btGmu bG WJ'l bpljm mbuwLt~ wq.pbq.wmGbp~ wpmW'lll"'lwltw­
Gm~JmGObp~ hwl{wuwpbgmli~g : 

bp~ll"ll'l 'lbll.jpmu wOhpwctbzm t t~Omli mpwGull.jnpmwJ~G wq.pb­
q.wm~ wztuwmwGp!J hwliwowjGbgGbt pbnGLiwG-pbnGwpw~PliwG Li~2ng­
Gbp~ wztuwmwGp~ hbm: 

Q.Jnlll.WlilGUlbumpJwG Lib2 oq.mwq.np6t.ln'l. pbnGLiwG-pbnOw~w~P­
uwG Li~2ngGbp1J t~Gmu bG mG~l{bpuwL, hwmmlt 1... LJ.bpwpbnGn11: 
nLG~LJ.bpuwtG oq.mwq.np6l{mu t mwppbp mbuw~~ pbnGbpp pbnOuwG­
pbnGw~w~PliwO, hwmmlj!J' npnzw~~ (hwgwhwmp~. ~wpmn~~L 1... WJLli) , 
LJ.bpwpbnfin'l.IJ (hwliwlfgl{w6) pbniJ Gwl.. ~PntuW'lllnLU t 1... LQfimli 
mbtulinLnq.pwljwO wq.pbq.wm~ Lib2: 

SpwGull.jnplilWJ~G wq.pbq.wmGbpp wztuwmwGp!J nwgpnOwl ljwq­
Liwltbrll.lbLm hwuwp Ltwpl..np GzwGw~m~Jmli mOp bppm11plibpp oOm­
pmpJnL01J: Q.JnL'l.WlilGmuwlfwG pbnObp~ ~Pntuw'lpliwO ctwuwOwlj Ltwrn'l. 
bG lt~pwnLJ.bL hbml..JWL bp~nLil.pGbpiJ . w) !ln!lwGw~wJpG, bpp pbniJ u~ 
l.fbm~g (mGmbumpjmGGbppg) trntuW'lllLlnLLi t Lip WJL ~blll ('lWZlil), p) 
zwnwLJ.'l.WJp0, bpp pbn[] U~ ~bmpg trntuwll(lLJ.nLLi t lilW(lpbp ~bmbp lfwli 
hwlfwnW~[], Q.) O'l.W~WOL., bpp plin!J U~ ~blllpg trntuW'lpLJ.mu t L.. hW2np­
fJ.WpW(1 pwztuLJ.mli mwppbp ~bmbp~ LJ.rw ~wu hwljwnwljr:f pbniJ mwp­
pbpmb'l.brpg hwLJ.wpl{mu L.. ~Pntuw'lrll.mli t mGmbumpJmG: 

3. 53. Sf1wuutqn{lmw;f1u tlf12ngubf1/1 oqmwqn{lrftJwu 
h/ltluwl;wu gmgwuf12ubflf! 

SpwOull.jnpmwJpG Lip2ngGbpp oq.mwq.npMwG hfulGwljwG gmgw­
GpzGbpO bG bpp~ mLn'l.nLPJnLGIJ , bppbpp pwOwl.fiJ , pbnGmGwljnL~JWO 
oq.mwq.npMwG umwmplt q.np6wlfpg1J, l{wqpp oq.mwq.npMwG q.np6w­
~pg1J , pbnOwzr2wGwnm~JnLUIJ , W(1lilW'l(10'l.WltWlinLpjnLGIJ L wnli : 
SpwGull.jnplilWJpG q.np6[!G~wg1J' PW'l.ljwgw6 pbnp ~PntuwqpliwO hwliwp 
wGhpwctbzm q.np6n'lnLPJnLGGbpp hwuwtf111P9. (pwpomu, ~Pntuw 11pmu , 
pbnGwpw~Pmli, t11ntuw'lrwup2ngp LJ.bpwl)wpo), ~u~ 'lllW ppwq.npMwG 
ctwuwGwlj ' bp~~ mLn'l.nLPJmO: 

Gflpflmunrzmp;muf! npnzl{mu t hbml..JWL pwGwoL..nLJ.. 

(3.43) 
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nplllb'l.' t" -o· pbnGLiwO mLn'l.nLPJmGG t. ct. t2" -o· plmnLJ. zwpdliwG ctwuw­
Gwlj[!, t~2 • --[!. ljznuwG dwliwGw~IJ , ~P -o· ptmGwpw~PliwG ctwuwGwlf[! , 
t2wp -G' wnwOg pbn~ t.lbllW'lWilO~ ('lWlilWI14 l{wqp) ctwuwOwljiJ , ct: 

S{lWUUll/nf1111WJ/1U wq{lbqwm/1 zwfldtlwu W{lWQnL{}jnLU[J L~Omu t 
mbtuGpljwljwO (Vm) 1... zwhwq.np6wljwG (V2). npnGp npnzl[mli bO hhmL..JWL 
wpmwhWJlilnL~JmGGbppg. 

L L I V L11 vlll=-= lJu <:t, , =-quid, 
( 2"'1'd (lP + (l" 1P 7;, 

(3.44) 

npmbll.' L -IJ pbnnl{ 1... wnwGg pbn~ wGgw6 !lwGwll.jwphG t, lju , t2wno -IJ· 
zwpctuwG Lib2 q.mGLJ.bLm ctwuwOwltiJ, ct. Lh -G· hbppw~Pntumu (lfwpq.w­
q.pwJpli ctwuwGwljmu) ~PntuW'l!1WU~2ngp ljwmwpw6 LJ.wqp!J, ljli, Th -o· 
hbp~wtllntup (lfwpq.wq.pwJ~G ctwuwGwlj~) ml..n'l.nLPJnLG[!, ct: 

o.lwqp/1 oqmwqn{lrftlwu qn{ldwl;flgu (aq) ppbG~g GbpljWJWgGmu t 
pbnn4. L[wqpp (Lp) hwpwpbpnLpJnLGIJ !JO'lhwGmp l{wqpflG (L0) L.. 
npnzl[mu t. 

L 
d~ = __!'_ : (3.45) 

LI, 

UJUlilb'l. L
1
, = LP + Lwp + L0 ljli, nplllb'l. Lp -G pbnnLJ. l{wqpG t. lju, lwp -G 

wnwOg pbnp l{wqp!J , ljli, La -0 qpnJwltwG (mGmbumpJnLGpg upG~L op­
Jbltm 1... hwljwnwlj nL'l.'l.nlPJWlip) LJ.wqp!J, ljli : 

Pt;rzumuwl;mp;wu oqmwqn{l<ttJwu umwm/1/; qn{lrfwl;flgf!. 

aUUI = Qp > (3.46) 
QwG 

npmbrf Qp -0 ~Pntuwl)pwup2ngp pw~PpnLLi mb'l.wl{npLJ.w6 pbnp qwuq.­
LJ.w6G t. m, OwG -o· ~Pntuw'lrwup2ngp wGl{wGwljwO (Gnu~Gwt) pbnGnL­
GwljmpJmGIJ, m: 

Sf1WUUll/nf1117WJ/1U tlf12ng/1 hl;flpwtjlnfu/1 dwtlwuw/;/1 oqmwqn[lO'-
tJwu qn{lrfwl;/lgl! · 

(3.47) 

PbnOwzr2wGwnmpJmOG ppbGiig ObpljwJwgGmu t ~Pntuw'lrt.ln'l. 
pbnp pwGwlt~ L.. ~Pntuwl)puwG hbnwl{npmpjwG W(1lilW'lllJWLIJ· 

Qpz = IQPLP mlju: (3.4B) 

(f)nfuwfJflWtl/lpng/1 bflpbfl/1 pwuw/;f! npnzl[mu t bLGhtnLl. bppfl 
mL..n'l.nLPJnLG~g L hbppw~Pntup ctwuwGwl.fpg. 

T~~ -7;~ 
n1;pp = - - (3.49) 

~~1'1' 
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nrunbrt' T4 -u· hb('lpwl.flntumo WJL UJWUliSwnub('lntl 4wGq.wnGb('lll Ltl'lw 
6wtuutlnll. ctwliwuw4G t , ct: 

(/)njuwf]pwtlftpng/1 hbppwt/TnfuwJ/10 Wflli1Wf)f1nrzwLtwumpJmu[J (W h) 
npnztlmli t b('14m bll.wGw4Gbnllg nnl.lt lib4ntt. 

W) (!UUl lib4 b('lpt'l W('lUlWI'j.('lllll.W4WunLpJWU. 

w -Q L mqu 
brr - p p tpp , ~. = QpLpnbrp Ul4o/hbnp (3.50) 

p) (!UUl pbnntl 2W('lUOWG W('lWq.nLpjwG (V p). l.flntuWI'J.('ltlllll. pbnt'l 
J!wGw4r (Qp) . hb('lpwl.flntur ctwowGw4r oq.Ulwq.nnoowG q.n('16w4gll ('r) LL 
hb('lpWt/llltut'l Ul!J.ll'l.llLPJWU (Th) W('lUlWI'j.('lJWLt'l-

~. = QPVP-rTh Ul40/hbpp: (3.51) 

GLUbLntl hb('lpwl.flntuwJru W('lUlWI'J.('lllll.W4wlimpjmut'lg nnnzmo t;(j 
Gwl.l opw4wG LL ubqnGwJilG W('1UlWfl.('lll'l.W4wGmpJmGu. npr hrowG tlpw 
tL UjWhwG2tln11. Ul('lWuUUjll('lUlWJt'IU lit'IQngGbnll pwuw4u: 

UUlmq.n11w4wu hwpgb('1 

1. ft('lu t ~('lWUUUjll('lUl~ r].b('l[! q.JnLI'\WUluUlbumpjmGmli: 
2. 1-tG~Ujb U b(j r].WUW4wpq.qmo UlpwGunpUlWJt'IG orQngGbp[!, q.JnL­

I'\WUluUlbuw4wu pbnGbpu !J.ISwGwUJwphGbpu: 
3. npn~Gp bG ptmGowG-pbnGwpwl.flowli or2ngGbpt'1 !J. UlpwGuUJnp­

UlWJilG wq.pbq.wUlGb('lll Ulbuw4Gbpu: 
4. n('lnGGp t;(j Ul('lWUUUjll('lUlWJt'IU Wq.('lbq.wUlubpt'l ht'lliGw4wG 

gmgwGrzGbpu: 
5. 1-tG~UjbGu bG ll('lnzmli b('lp~ Ull.lllrJ.nLPJllLU(!, b('lpbpt'l Plltlu. tlwqp~ 

lL pbnGmGw4nL~JWG oq.Ulwq.n('160wG uUlwUl~4 q.n('16w4rgub('1[!: 
6. 1-tu~UJb u bu n('lnzmli wq.pbq.wUlr UlbtuGr4w4wG l.1 zwhwq.np-

6w4wG W('11'J.JnLGpGb('l[! : 
7. 1-tu~UJbmu bG npnzmli UlpwuuUJn('lUlWJilG wq.nbq.wUlt'l wpUlWr].pn­

ll.W4wGmpjmGu: 

3.6. Spwqmnpubp/16. qJmrzwmumbuwqwu tlbpbuwubp/1 
mbfuu/ILtwLtwu uutwuwpqnuJubfl[J 6. uwtfpwmumbumpJwu 
LtwqtlwltbflutnLtl[J 

3.6. t. UbpbUwubpftmbfuuftLtwLtwu uUJwuwpqmtlubp[J 

usu wztuwUlwGpr ctwowGwlj mpwljUlnpr r].bUlWLUbpG WUUllliSw­
Gwpwp owztlnLll bG, lit'lwgmpJmfiGbrfl pwgwljGb('l[! ob6wunul, Libtuw­
Grqoubrll ljwpq.wqn('lmoGbl'lU tuwtuUltlmli: UJil pntnpu pbrmli bu q.Jm-
1'\WUlGUlbuwljwG llbpbGWJt'l lL Ul('lWljUln('lll tuwl.flwGilwG m lj_pwpGb('lt'l 
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wnw2wgliw[i : Uw4WJU, bpb ctwliwGw4~G !J. 1St'l2Ul UUjWUWI'l4tlbG, WJ­
u~GJ!u 4bll.Ult'lg m l.flnzmg liwtm'-l.bu, JnLil.t!bG, orwgmpJmuGbpu ?lq.tlbG, 
tuwtuUlqw6 Ltwpq.wtlnpmliub('l[! qb('lwltwuq.GtlbG u wJLG , wtqw llPWGp 
46wnwjbG bpljwpwUl!J. u wnwGg tuwl.flwGowG: 

UbJ!bGwGb('l[! wztuwUlmuw4 q~6w4mo UJWhbLm hwown ozw4qw6 
t UlbtuG~4wLtwG uUJwuwpljliwG (S.U.) npnzwltr hwowLtwpq.: 

QuUl WJil hwliw4wpq.~ pnLn('l q.np6nll.nLPJilLGGbp[! UjbUlp t LtwUlwp­
qbG tut'luUl npnzwltr uwhliwGLtw6 6wtlwLr wztuwUlwGp ljwUlwpbtmg 
hbUln: ~wliw4w('lq.(! pmJL t UlWLilu wuuwppmpJmGubp[! hWJUlGwpbpbL 
I'J.('1WGg 6wq.owG ultqpGw4wG 2!12WGnu1 u ctwliwGwlj~G qq.mzwgGbL 
quwuwljwp hbUluwGpubpll liwu~G: 

Pwqowprtl UlwnflGbpll l.flnp61lg btGbtnt! hwuUlwUlqw6 t. n('1 su 
q.n('10ilrJ.nLF>JllLGGbp[!, nnUJbU LtwGnG, wGhpwctbzUl t LtwUlwpbL mwppbp 
ctwultbUlGbpnLli, uGI'J. npmo I'J.('lWGgt'lg nrnzGbru wqbLil hwtSwtu. OJmu­
ubru· UJWI.jwu hwiSwtuwLtwumpjwup: 'lpw hwliw('1 tL pntnp q.np6nll.nL­
pJmGGb('l[! tuopwlj_nptlw6 bG uuUl LtwUlwnowu ctwowGw4r lirwGuwGnL­
pJwG. nnnGgt'lg JnL('lWpWGBllLPt'IG Ul('lqW6 t n('1nzwljr wumG u npnzqw6 t 
r].pwug wugljwgliwu UjwppbpwljwGmpJmGu: SpwljUlnpGb!11l hwuwp 
uwhowGlj_w6 bG UlbtuGr4w4wG uUJwuwp4mliGbpll hbUluJWL Ulbuw4Gb('1U 
u UJW('lpbpwljwumpJnLU[!' uwtuwpwubgowG, hbppwl.flntuwJilG, UJWppb­
pwljwG, ubqnGwJrG: Pwgr I'J.W Ulpw4UlnpGb('1G mGbG Gwu (}Gpwgr4 !J. 
hroGwljwu Gnpnq.moGb('1: 

SpwljUlnl'lr UJwppbpwljwG UlbtuurljwljwG uUJwuw('1ljnLuGbpu Lll­
Gmo bG wnw21lfi (SU-1), bpljpnp11 (SU-2) u bppn('11l (SU-3): UrG~LL 
01.01.82p. Gwtu4flu luU~U-mli WpUlWil('lqWO Ul('1WljUln('1Gbpt'l hwow('1 
uwhliwuqw6 bU" hbUluJWL UJWppbpw4wGmpJmGGbpu· SU-1-~ hwliwp 60 
zwnctr~wctwo wztuwUlbtmg hbUln, SU-2-11 hwown· 240 , SU-3-Il hwliw('1· 
960, ru4 Gzlj_w6 UlWpbptlrg hbUln W('lUlWil('lqWO Ul('lWljUln('1Gbpll hwuwn' 
hwowUJwUlwutuwGwpwp125, 500 u 1 ooo zw!1ctr~wctwo : 

Pwpr]. q.JnLI'J.WUlGUlbuw4wu ubpbGwGbp[! (CK-SA «HHBa» ljnlipWJG u 
WJLU) mGbG GwtuwpwGbguwG, hb('1pwl.flntuwJ~G, SU-1 u SU-2 !J. ubqnfiw­
JilG UUJWUW('l4mliub('l , rulj UjW('1qbp[!' urwJU hb('1pwl.flntuwJ~G m [!Gpw­
grlj: 

SbtuGr4w4wG uUJwuw('lljmuGb!11l hwliw('1 lizwljlj_w6 bG hwow-
UJWUlwutuwG q.nporpGbp, uw('1pwqnpmuGbp l.1 wnG: 

SpwljUln('1Gbrll UlbtuGrljwljwG uUJwuw('14mliGbpll hw2nrfl.w4wGm­
F>Jmuu (Uiwppbpw4wumpJmGu) pbplj_wo t Glj. 3.5-mo 

SbtuGrljwljwG uu.jwuw('1ljowu pwf1Wil!11l~ Ulwppbp~g t uwl.l Ulbfu­
urljwljwG wtuUlnpnzmuu, npr ctwuwGw4 wnwGg pwGr].owu wztuw­
UlWGpub('l ljWUlW('lbtm. [!UUl W('1UlWJ!~G hwUl4wGrzubnll (Wil.Ollllj , JnLil.t'l 
tSGzmo, otur q.mjG), ~wl.flmliGbpll u WJLU UjW('1qmo t;(j libpbUWJil l.flwu­
Ulwgr UlbtuGr4w4wG '-l.ll!Swlju : 
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ulj. 3.5. Sf1w/jU1nf1ulif1/1 su UfWflplifiW· 
ljwump;wu ufulitlwu. 
W) tf/l{ji[, 01.01.82p. W{IU7Wf}{lnL{}jWU, 

p) 0f.01.82p-f7g h/iU7n Wf1U1Wf}{lt/nl] 

l.Jwt"lJwpwGbgliwG SU 4wl1lwpmli bG libf!buwG GwtuwutwlTlpwulTlb­
l~u . Gwt"lJwpwGbguwG [!G~wgf!mu l.t w4.wrmttg hblTln, np~ ctwuwGw4 
hWJl1luwpbp4.w6 P1lL1lP ~bpnL~JmGGbp[! 4.b[1wgftmli bG: UGhpwctb2l1l t 
~uwGwL, np hbppwlflntuwJ~G SU ctwliwGw4 4wl1lwpmu bG liWf![1UWG­
L4.wguwG l.t WJL l.4Wj1qW'+TlLJU W2tuWl1lWUf!Gbp, UlTlnL'+nLU JTlll\~. 4.wnbLW­
UJTlL~~ l.t hn4.wgliwG hb11.m4~ liw4W[111W4Gbp[! lt wGhpwdb2l1lnL~JWU 
llbl4f!nLli w4.btwgGmu: 

fTJwppb[1w4wG l1lbt"lJG~4w4wG UL4Wuwp4mliGbp~ ctwuwGw4 4w­
l11WJ14.mli bG w4.bt~ PWP'l '+1lj101lll.Tll~JnLUubp, npnuf! 4wl44.W6 b(t 
4WP'+W4.npmliGb[1~. pwGflliWG-hw4.wf!liWG l.t WJL W2fuwmwGpGbp~ hblTl, 
(!Uil 11JlnLU 11Jlf!Wu PWJ1ll[1 t SU l1lbuw4o. WJUf!Wu 4Wl11Wfl4.1lll. '+1lJ16n­
ll.Tll~J1lluGI::ip[! PWPil bG: 

UbqnuwJttu SU '+TlflOTlll.Tll~JnLuubp[! 4wl44.W6 bu mwp4.w W2UWU­
Mnw(i l.t -+wpGwG-wlinwG wGgliwG ctwuwGw4 JnLil.~ . f!UWuJm~bflp 
4.wnbtWGJmp~ l.t hn4.wgliwG hbll.m4tJ lflnt"uliwG hblil' [!UUl uhqnGp: 

3. 6.2. uwtfpwmumbumpJWU ljwqtlwljbf1Ujnll1E 

q.JTllll.WlTlGmbum~JnLu[! Gw4Pwli~bpp~ hpliGw4wG UL4Wil1lll.Gbppg 
lib4G t : 0-+mw-+n!164.mli bG h~liGw4wGnulflpqbLWJpG 4.wnbtWGJm~. pbG­
qt"tG , f!UWuJm~bJl l.t l1lbt"lJGp4w4wG hbll.m4Gbp: Q.)Tllll.Wl11Gmbuw4wG W2-
fuwmwGf!Gbllt"t 4.flw 6wfuu4.nll. Gw4.pwu~b(1f!P f!wGw4[! hwuGmu t 
hwqwf1w4.nll mnGGwGbflp, np~ wpdbf![! 4wqlimu t Wf1U1Wil(14.nll. upbf1f!~ 
pGf!Gw!ldbf!t"t q'+WL~ uwu[!: tun2n11 '+J11Lil.Wl11Gmbuw4wG <lbnGwr4m­
pJmGGbllmli m mGmbunLpjmGGb[)IllU UL4WLnW4whw11liwp t 4wqliw4b!1-
L4bL Gw4.13WJ~G mGmbum~JmG, nJlp t"uGil~rG t Gw4.~wupbpp~ ctwuw­
Gw4~G hwJ~WJpnLU[!, j"uGwlif!n4. L4WhL4wGmli[! l.t l1lj1W~l1ln[1Gbp~ . w4.mn­
unp~LGb!1~ m ~GpGw-+Gwg libpbGwGb11~ t9W4.npmli[! : 

l.Jw4.~wu~b(1p[! L4bl1lf! t L4WhL4WGbt 6~2Ul. [!Ulfl '+11JnL~JmG mGbgn11. 
hpwhwG-+~. pwg -+nLJG~ lTlW[)WGbllmu l.t wnwGg 4npnwmGbp~ : 

:;;lbnGwl14m~JwG Gw4.~WJ~G lTlUlTlbum~JmGo ~wrnrt t bGwt 4w-
nmJgGbf1, Gw4.~wl4whbul1l , 2W(ldw4wG l.t umwg~nGw11 l9l' IJWGGb[) L. 
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Gw4Pwli~b(1f!~ liwmw~wpwpliwG m wnwf!liwG mpwGul4n(1lflWJ~G 
utt~ngGbp : 

l.Jw4.~wli~bpp~ L4Whbulfl(! ~wrnrt t t~Gbt nbqbp4.mwpGbfl~ 4.hr-
-+blllGJw l.t UlflnJl'+l:iLTlUJW mbrtW~WJnLlin4.: l.Jw4.~WL4WhbUlfl(! utblllp t 
ttrw ~w Gw gG~ Gw4.~w li~bpp~ [!GilmGliw G, WJllllWflflW~wG L4W2W(1~ 
L4WhL4WUUWU l.t pwg~nrtliwu m hw24.wnliwG W2j"uWlflWUf!Gb[l[!: 

l.Jw4.~WL4Whbum~ mbrtG (!Ul.fl(lbtt"tu 1.4bl1lp t hw2ll.~ wnGbL Ulbll.wGp~ 
11~11JW, L4WJUWUUb(1[! , ttb~Ul[lWtGb[l'+~WJt"t m 6WUWL4W(1hGbflt"t Wll~WJTlL­
~JnLU[! l.t WJLU: 

UplTlWilJlW~wG lflnpll[! gnLJg t l114.hL. n11 GwltPWL4Whbul1lnLli L4Wh-
4.nll. Gw4.~wu~bflf!~ L4w2wp[! L4blTlp t ~wqli~ lTlftmbum~JwG mwpb~w(i 
L4WhWU2UJ(1~~ 15-20% -(!, [!Ulfl np~ tt n[ln24.mli t m(imbum~JWGG wG­
hpwdb2l1l nbqb4.mwpGbp~ f!WUW~(! , n[lnGg lilWflOil.nL~JnLG[! ~WflOil. t 
L~GbL 0,5, 1,0, 3,0, 5,0, 10, 25, 50 l.t 75li

3
: 

3mll.bfl~ L4WhL4wGuwG hwliw["l ~UJflbLt"t t o-+mw-+nflObL 100-200 
L~l11(1 lflW[lnll.TlL~JUJUp liblTlWil.JW mw~wnubp: 

'-lwpllnp lTlUlTlbuw~wG G2wuw~m~jmG mG~ GwttPwlipbppt"t ~n~ 
(1nLUl1lubp~ ~p6wl11UWU hwpg[! : '-l[l6Wl11UWU 11Lil.t"tftbp[! lflW(lpbp bu. WJU 
L4bl1lf! t ~flW~wGwgGbt lflnt"lJWfl(lUWG m L9W4.npliw(i, L4WhL4wGuwG 
ctwliwuw~ , libpbGWlll(1W~l111l(1WJ~U W'+flb'+Wlflubpt"t W2j"uWl1lWGp(ibp~ 
nwg~nGwL ~wqliw~b(1L4UWG 6wGwwphn4.. npw~~ hu~mlin4.. W2tuwl11WO 
JnlllbP~ 4.bflWU2W~mlin4. m ~Jl~UW~~ O'+lllW'+0(10nLlin4. l.t WJLG: l.Jw4.~w­
lipbppt"t. hwl1l~WL4bu pbuq~G~. ~npulTl~ L4Wl116wnGh11t"t9 lib~[! 1.4Wh­
L4wGuwG ctwliwGw~ flJlW -+ntn(12t"twgmliG t , npt"t 4.rw q'+wLttnpbG 
wq11mli t Ili li~WJU tgliwG wumtt6wG[! (n(lf!WU P~i t Lg4.w6, WJUf!WU 
'+"L"P2~wgmli[! 2wm t) , wnl.t nbqbp4.mw[l~ '+1llJU[!, n[l[! 1.4bmp t t~G~ 
pwg (WflOW~UJ-+nLJG): l.Jw4.~wli~b(1f!~ L4Wh1.4wGliwG dwliwGw~ wnwG6-
Gwhwl1lm~ nL2Wilfl11L~JmG t L4bl1lp llW(lllGbL hw~wh[lflbhwJttG wG4.mwG­
'+1lL~JWG ~wGnGGbp~ l.t ~mGw4.n11mli~g wGhwmw~wG L4W2l1lL4WGm~JWU 
utt2ngwnmliGbp~ ~~11wnliwG[! : 

Umm-+nll.w~wG hw[lgbp 

1. t">Gim~ hwuwp bG Gwfuwl1lbu4.w6 '+JnLil.WlflGlTlbuw~wG libf!bGw­
(ibp~ mbt"lJG~~w~w(j UL4WUW(1~mliubp[! : 

2. ld4.wp~bp SU mbuw~Gbp[! l.t llJlWGg ~Wl11W(1UWU ctwli~blilubp[! : 
3. nQr . su ctwuwGw~ bG ~wmw11Ltmli wnw4.bt pwpfl -+nrn6nrtm-

~JmGGbp : 
4. nQp{i t GwttPwmGmbum~JWU 4wqliw4b(11.4UWU Gl4Wl11W4[!: 
5. rGil41{u b(t nrn21lLU Gw4.~WUj:}b(1f!~ L4W2Wfl~ iWlfl[!: 
6. npn~Gf! bG Gw4.f}Wli~bflf!~ 4nflmumGbfl~ 4[16Wl1lliwG mrtt"tGb[l[]: 
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3. 7 CJjnLfJWUJfiUJliUw{jwfi tJbpbfiwjwgtfwO wzfuwmwfiplibpft 
OpwqpwtfnpmtJ[J i.J tJbpbfiWUlf7W{jUJnf7WJ/1U U/Wf7{jft OUfUJftUWf 
ljwqtJft npnzmtJ[} 

UbJ2bGwl!lpwl.Jl!lnpwJ~G ~wplm u~ hwll.wJ2wl.JwJwG t , nplllbll. l.JbGul­
pnGwgLJ.w6 bG l!lGl!lbUnLf)JWUU wGhpwdbzl!l pnLn(l zwpdwljwG u Ul!lW­
g~nGwp l!lbfuG~l.JwljwG 0~2ngGbpu , npnGgnll. ~pwl.JwGwgLj_nul bG q.Jm­
ll.WUlfimbuwl.JwG tlzwljwpmjubp~ uzwljmpjWU, pb(1j2WhwLj_wj2~ m hbUl­
pbpj2whwLj_WEJW wztuwmwGj2Gb(1J:! , ~G!~bu Gwu hn11.wz~GwpwpwljwG, 
Ln(1WUU~n(1UlWJ~G u WJL wzfuwmwfij2Gbp: 

SGl!lbumpJwG wztuwmwGJ2Gbpu nwg~nGwL aunLJ. l.Jwqtlwl.Jbp~bLnt 
hwowp, rwwGJ2 Gwtuw~bu 6pwq.pwLJ.npnLu bG u Gbpl.JwJwgGmo mbtu­
GnLnq.~wl.JwG J2W(1l!lbp~ u WJL l!lbuJ2nLJ.: ~wpl!lbpmo gmJg bG mpLj_mo 
4wmwplJ.n11. wztuwlilwGJ2Gbp~ hbppwl.JwGmpJmGu. 6wt.J.ww. wq.pnl!lbtu-
0~4wl.JwG ctwol.Jbl!lGbp[!, l!lbfuG~l.Jwl.JwG tl~2ngGbp~ tlwljG~zGbp[!, rwwGg 
zwhwq.np6wljwG gmgwG~zGbpu u WJLU: 

UbJ2bGwl!lpw4LnnpwJ~G hwt.J.wJ2w4wJwG~ o~m~owL ljwquu 6zmb­
LnL hwtlwp, oq.l!lll.bLnt.ll!lbfuGnLnq.~wl.JwG J2W(1Ulbp~g, l.JwqunLtl bG mt.I.JwL 
LnGLnbumpjmGmo uzwl.Jt.J.nll pnln(l uzwljwpmjubp~ uzwljmpJWU m 
pbpJ2whwt.J.WI!~ Ubj2buwjwgt.J.w6 wzfuwl!lWGJ2Gbp~ l!lwpbl.JwG ~LWUU u 
obj2buwoq.mwq.np60wG ~Lwfi-q.pw~~4Gbp[! : 

CuLn l!lbfuGnlnq.ttwl.JwG J2W(1l!l~ L. ubJ2bGwoq.l!lwq.np60wG ~LWG­
q.pw~~4~ mbtuG~4wl.JwG 0~2ngGbp~ ljwqtl[! ~wpqbLmg hbLnn, hwzt.l~ 
wnfibLnt.l l!lGmbumpJmGmo l.Jwl!lwpt.J.nll WJL wztuwmwGJ2Gbpu u hbnw­
Gljwpu, t.J.bp2Gwl.JwGwUjbU 6zmmtl bG ubj2bGwmpwl.Jmnpwj~G ~wpl.J~ 
OUjl!l~UWL l.Jwqu[! : 

Ummq.n11.wl.JwG hwpgbp 

1. n~pG t Ubj2bUWl!lf1W4lilnf1Wj~Cr hwt.I.WJ2W4WJWU~ CizwCiwljm­
f)JnLU[!: 

2. PG!~b·u bG 6zl!lmtl tlbJ2bGwlilf1W4l!lnpwJ~G hwt.J.wJ2w4wJwCip 
OUjUl~UWL ljwquu: 
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PUdt>u 4: UuUUuU'TIU1U4Uu .btrUUutrt> Ut~tuU3U8ntU 

4. 1. f!liqhwfimp mbrzbljmpjmlilibp, wfiwufiwutwhwwljwfi 
.J;bptJwfibpft fJwuwljwpqmtJ[} 

UGwuGwUJwhmpJmGu q.Jmll.wl!lCrmbumpJwG l.JwpL.npwq.nLJG 6Jnt11. t, 
np[! owpl'}ljwGg w~whnt.J.mu t wGwuCrwutwhwl.JwG opbpJ2Gbpnt.J.: UGwu­
Gw~whmpJwG qwpq.wgmou hGwpwt.J.np !t wnwGg wztuwmwmwp ~pn­
gbuGbp~ hwtlwl~ll ubj2bUWJWguwG u wt.J.mnuwLnwgtlwG, npnGg 'lb~­
J2nLO hbzl!lwGmtl t wGwuGw~whGbp~ wztuwmwGJ2[!, :jlbpowGbpmtl 
l.Jl!lpml.J l.Jp6wmt.J.mu t pwGt.J.npwljwG met~ l.Jwp~J2Q, wt.lbLwGmo u LWt.lw­
Gmo W(1lnW'1(1t.ln11. opb(1J2~ J2WGw4G m npwl.Ju. ~2UnLO ttGJ2GwpdbJ2u: 

UGwuGw~whwl.JwG opbpj2Gbp~ W(1UlWI'}(1mpjnLUU ~rrwl.JwGwgt.J.mo 
t wGwuGwUjwhwl.JwG (Pn!Gwpm6wl.JwG) ~bptlwGbpmo u hwowl~ll­
Gbpmo: 

UGwuGw~whwl.JwG :jlbpowG ubtflwl.JwGmpJwG gwGljwgw6 a~ 
q.Jmll.WUlGLnbuwl.JwG abnGwpl.JmpjwG pwdwGtlmGJ2 t, npu o~wt.J.npmtl t 
w(1UlW'l11Wl.JwG q.np6mGbmpJmG 6wt.J.wLblm hwOWfl wGhflwdbzm WJU 
l.Jwu WJG l!lbuwl.J~ wGwumGGbptt q.LtuwQwGwl.Ju, h~tlGwljwG u octwG'lwl.J 
ljwnmJgGbpJ:! l.t q.mmJ:!: .bbpowGbpu L~Gmo bG l!lnhuwJ~G u w~pwG­
J2WJ~G : SnhOWJ~G :jlbpowGbpu Gwtuwl!lbut.J.w6 bG wOwumGGbp~ u 
pn!mGGbp~ gbll.bfl~ pwpbLwLJ.tlwG u Gnpbp~ UlilwgowG hwtlwp, ~u4 
WUj(1WUJ2WJttGr!' l!lW(lpbp mbuw4~ WUWUUWu.JWhwl.JwG opb(1j2Ub(1~ (u~u . 
ljwp, am, pmpJl u WJLU) WfllilW'l(lmpJWU hwuwp: Cul!l 4bGI'}WG~Gbf1~ 
ljbGuwpwGwljwG mbuw4Gbf1~ ~bf1tlwGbf1[! L~Gmu bG tunznf1 bl1.2bf1wt.J.np 
wGwumGGbp~. tunqwpm6wljwG, n!tuwf1wpm6wljwG, pn!Gwpm6wljwG, 
q.wqwGwpm6wljwG u wnG: 

UGwuGw~whww4wG hwtlwl~f1U uwuGwq.~mwgt.J.w6 ~GI'}mUl!l(l~WL 
llltt~~ abnGwf14mpjmG t, nf1G W(1lilW'lf1mO t u~u. l.Jwp, am: 

Unt.J.npwpwp :jlbf1tlwG ljwnmgbL~u oq.l!lt.J.mu bG lilttUJWJttG Gwtuw­
q.6bf1~9. uG'l nf1mtl tunznf1 :jlbf1tlwGbf1(! ljwnmgbL~u hwzt.lr bG wnGt.J.mtl 
6wGwutwf1hGbfl~. tLb4l!lflWtGbpq.~wJ~ Wll.PJmpGbp~ . Wf1nl!lwt.J.WJf1Gf1~ 
wnljwJmpJmG[!, pGwl.Jwt.J.wJp~G tlnl!l L~Gbw u WJL q.nf16nGGbf1: l>bf1tlbpw­
J~G l!lUl!lbUnLf)JnLUUbflnLU q.np6mtl bG Gwu uu~. ljwp~ . at.J.~ u WJLU~ Wf1-
l11W'lf1nlf)JWU tflnJ2f1 ([!Gl!lwGbl.JwG) wGwuGw~whwl.JwG :jlbf1tlwGbp, 
npnGgmo np~bu l.JwGnG wztuwlllmu bG [!Gl!lwG~J2~ wGI'}wuGbpQ u 
hWf1WqWl!lGbp[): ul.J. 4.1-mtl pbpt.J.w6 t 16 l.Jnt.J.bpp wGl.Jwu.J ~wht.J.w6j2p 
l.Jwp~ u tlup Wf1lilW'lnLPJWG hwtlwf1 uwuwCiq.~mwgt.J.w6 :jlbf10WJ~ utub­
uwG: 

tunznp bl1.2bf1wt.lnf1 wCiwumGGbf1~ ~wht.J.w6J2Q h~uCiwl.JwCimu LP­
Crmtl t bpbJ2 l!lbuwl.Jp' l.Jw~nt.l~ . wCiljw~-wqwl!l, wG4w~-pnJ2UWJ~Cr: 
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u 
l.J/.f. 4. 1. 16 /jnt/0{1/1 hWUW{J WU/jWUj UjWht/WOp/1.'/JO{ltfW. 
1-8-wqwu qntfbfl u;whOfnL pwdwUtfmupubfl, 2- o{Jwu;wh, 3. 7- tf/IUtL. 
15-20 o{Jw/;wu !JWnuwuJ hnflpOfl/1 Ujwhtfwu tfwuqwquOfl. 4- 15-20 
o{Jwqwu/lg tf/IUtL. t/Og wtfuwqwu !JWnUWLf! hnflpOfl/1 Ujwhtfw(J pwdwu­
tfmup (6 QL/U/1 hwtfw{J). 5-18-20 wtfuwqwu tfwmf[wzuOfl/1 u;whtfwu 
pwdwutfmup, 6-6-18 wtfuwqwu hnflpOfl/1 UjWhtfwu pwdwutfmup 

.'bbpuwubp£! UjbLnf! t mGbGwG l.JnJmllr· hb11ml.J qnuwflpp hbnwg-
liwG hwliwp, pGwl.jwG l.t wphbulllwl.jwG Oflw~ntum~JWG hwliwLtwpq' 
tlpl.jpnLtLrllw WL4Whn4.bLm hwowp, 2tnmgmo, pGwl.jwG l.t wphbuwwLtwG 
LnLuwll,n[lnLJ'}JntG l.t 2flWliwwwl.jwpwpuwG hwuwl.jwpq: 

4.2. .:bb[1tfwubf1/JPfiWUWtnW/jW[1Wf1UWU tfbpbuw;wgmtff! 

~pwowwwl.jwpwpuwG hwuwl.jwpq[! hw2nf111wpwp flpwp hblll 
~ntul.Jwl.ljll,W6 Obf!bGwGbpp, uwp{!wll,n(lmuGbpfl l.t l.jwnmJgGbp~ hwow­
L~fl t (wbj"ufinLnqpwl.jwG qfl6), np£! Gwjuwwbuqwo t WllPJnLflpg (qblll, 
WllPJnLfl, Lfl6 l.. WJLG) 2nLfl hwll,w{!l:iLm, UllbLm, npwl.j[! PWflbLWLl.bLm, 
UWf!flbLnL, UjWhL4WUbLnL 1.. UUjWOOilflG uwwmgliLnL hwuwp: 4wj"ull,w6 
2rwuwww[twpwpuwG w'l.pJmpGbpfl l.t ul.ljwnfl!Gbpfl llPflf!flg ubf!buw­
GI:irr l.jwqu[! l.t l.jwnnLJgGbpp wbuwl.jGbpQ [twpn11 bG lllWflPbllLflGbL: 8nLJg 
tnwG{! l)pwGgpg nrl.tt ubltfl uj"ubuwG (Gl.j. 4.2): 
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ul;. 4.2. Uopouw;wgtfwo pf1wtlwmw­
/;wf1wf1tlwu f!Uflhwumfl ufubtfwu. 
1-p{J/1 WflPJnLfl, 2-p{Jhwtfwp qwnm;g, 
3-wnwpflu U/fltfU/w/;w;wu, 4-tfwpfln'l 
qwnm;g, 5-tfwpm{J pfl/1 wtfpwfl, 6-
li{J/;{Jn{Jq Ujntfu;wqw;wu, 7-pf1w6uz/lf 
W2UJW{Jwq, 8-UOflpflu funrJntfwqwzwfl, 
9-pf1WPW2fu/lf UW{JpOfl, 10-W{JUJWpflu 
funrJntfwqwzwfl 

SotuGnLnq~wLtwG qp6[! qnp6mo t holllltJWL Ltopur Pwg wrlJ!JnLppg 
(1) (oppGw[t, qolll) 2nLfl£! tun11mtwLtml. pGf!Gwhnu Ltop~.qmt Lgll,mo t 
2flhwll,wf! LtwnmJgp (2) 002, nplllOil~g wnw2tJG L400L4W4wJwGp (3) op-
2ngnll, WJG 011Ll.mo t OWf!flOil l.jwnnLJg (4): Uwf!pLl.oLnlg l.t Ll,opwozwl.JoLmg 
hollln 2nlfl[! hwll,w{!Ll,mo t wopwpp (5) 002, flul.j hollln 2-[11) UjOO!.qW­
l.jWJWU~ or2ngnll, o11Ltmo 6Gzr! wzlllwpwl.J (7): UJGmhowl.t 2nLflQ onwlf! t 
qnp6mo Gopf!pG tunllnLl.wLtwzwpwJpG gwGg l.t nLI1Wfl44.mo UL4W­
np[GbppG: uwj"uf!WU 2flWOWLnwl.jwpwpowG gwGgp l.jwnmgmO[!, WJU 
hwzll,wpl.jmo bG bLfibLnLl. ~tpuwJmU 2flP 1..4whwG2flg, np£! owtuull,mu t 
wuwumuGbpfl j"uUbLm. l.jbp uzwl.JbLnt, qnuw11p hbnwgubLm, lt~fl l.t l.jw~fl 
uwtuGwl.jwG ozwl.juwG hwuwp l.t WJLU : OpflGwl.j, l.jw~GWlllnL l.t OUWlllm 
Ltnll,bpp ubLt cutur hwuwp 2flP opwl.jwG owtuu£! 65 LPLnfl t, wztuwlllnfl 
6flbpfl0t:f 60, n[j"uwpGbppG[!. 8, qwnGbp~GQ' 4, j"unqbppG[!' 10, hwll,b­
ppG[! · 0, 138, 6wqwpGI:ip~G[! · 3 l.t WJLG: 

~pwowlllwl.jwpwpuwu gwugmo oqwwqnp6Ll,n11 uwpf!wll,npmuGbp 
bG 2f1Wlipwp6fl!Gbp£!, UjOOUjbfl£!, 2flw6Gzfl! wzlllwpwl.jGbflQ, wGwumG­
Gbpfl 2flOwG uwpf!bflQ • wll,lllnj"uungGbpQ, 2flWLnw{!wgmgtJ!GbpQ, tunll.n­
Ll,wl.jGbpQ, 6npwl.jGbp[! l.t WJLU : 

4.3. 4bflbf1/l pwzjutiwu tfbpbuw;wgmtif! 

4bpbpfl pwztumuG wzj"uwlllwpwp Ujpngbu t, uwLtwJG WJG l.jwflbLfl t 
~b~l.twgGoL, b~b 6flzw oqlllwqnp6Ll,bG WJI) GUjWlllwlt~ hwowp qnJm~JmG 
mubgnll Obj;!OGwGI:ip[! l.t Wfl{!Wll,npmuGbpQ: 

I 

'1 h 
uq. 4.3. Cw{Jdwqwu /;O{lwpwzfu/lf/1 ufubtiwu. 
W ... /i) W2/UWUJWUp/l hUW{JWt/fl{J ufubtfwUO{J[!. 1-f}WI/Ip, 2-p/IUIO{JUO{J, 3-
pOllUW/}WI/Inf[ l/ln/UW!Jfl/lf, 4-0{J/;w;uwqwu l/ln/UW!Jflfl!.UOfl, 5-
fw;uwqwu l/lnfuw'lflh UOfl 

4bpbpp pwzj"umU[! (twlllW[lll,nLU t UlilWgpnGwp l.. zwpctwl.jwG (tbpw­
pwzj"up[Gbpnq: uWj"uj;!WU l.Jb!l[! wGwumGGbppG lflWL£!, WJU GwjuwlljWlfl­
llWUlflnLU bG, nrtJ hwUWfl ~bfluwGI:irtJG (tpg [twnmgmli bG l.jbflwgbj"ubp, 
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nru.nb11 l.jbpbp[! OWf?fltlnLU bG, L4wgttnul, uwGpwgtl.mll 1.. tuwnGLl.mu 
~rwr. tuwzttmu (bf}b wGhpwctbzm t). iWlf1w4np4mtl 1.. wnG : Un4nflW­
pwp U~2tJG hwz4n4 ubl.j Q.LnLfu wGwumGp hwuwp Gn(lllw4nfl4W6 t OfltlW 
l.jbpwp~ctflGr:r Ujut.qbu. 4n4bflp hwuwp WJU l.jwqumu t Unlll 50 l.jq., opbflp 
hWUW[l 10-15 l.jq. j_O(l funm, funqb(lp hwtlw(l· upfi!L. 10 l.jq., O!fuWpGbpp 
hwuwr,. 5-6 l.jq., hwtlbflt'l hwtlwfl· 200 Q.!l 1.. WJLG: rum fl.pwG tL [!Gmrttmu 
bG l.jbpwpwztut'li ub2bGwGbp: 

Cwpctwl.jwG l.jbpwpwztuflw (GI.j . 4.3) pwqljwgw6 t J:}wlf1ppg, [!G­
pwgpwjpG uwupg, bpljwjGwl.jwG 1.. LWJUWljwG t.PntuW11flPiGbppg, zwpdw­
hWrJ.Oflll 1.. WJL ubfuwGpquGb[lpg, oq.mwq.n(l6l{mu t hpufiwljwGmu funznp 
bq2brw4nr wGwumGGbptJ ~bpuwGbrmut 

UbpbGwG ljwrnrt t l.jbfl[! pwztubL l.jbflWlllbrJ.bflt'l ub2 hbml..pg t... 
l.jnrwbfl/19 (ubl.j ljnrJ.Ppg l.jwu upwctwuwGwl.j bpl.jm l.jnrJ.Pb[lpg): Pwztumll[! 
l.jwmwpnLu t hwttwuwflWiwt.P. twlf1w4npl{w6 1.. pwror WflllJmGwLl.bmm­
PJWOp: OLGpl{bpuwl t 1.. l.jwrrn'l t oq.mwq.np6l{bL Gwl.. np~.qbu l.jbpbpp 
t.Pntuwl)pWU/12ng: 

4.4. Lmtfbf7/7/fp/7 tJbpbuw;wgnul£! 

Q.nJnLJ:}JnLG mGbG l.jf}p bpbp b'lwGwljGbp' pGwl.jwG (hnrptJ 66uwG 
ur2ngm.t), obnpp 1.. ubpbGwjwg4w6: PGwl.jwG t , np obnpp l.jpp[! wztuw­
mwmwp t t... 11rw ubpbGwJwgmuG mGp l.jwJ1l..nr GzwGwljnLJ:}JmG: Ubpb­
GwJwgtl.w6 4/lf:}[! J:}OJ:}I..wgGmu t UWflll4WGg wztuwmwGj:>[! 1.. pWJ1011W9-
Gmu wplllWilflO'l.wi.JwGmpJmGQ: 

UJu~.ql:w, l.jbGflwGtJGbr/1 ~.qwhl{wof>r b'lwfiwl.j/lg 1.. oq.mwq.nr64nrJ. 
l.jpplllbll.WI.JWJWOpGb[lpg l.jwfu4w6, obnpp l.jpp hwobuwmnLpjWUp, llbpb­
UWjWljwG 4Pr flb~.qpmu wztuwmwGpwjpG 6wtuumuGbpG P2UnLU bG 2-5 
wGq.wu: 

UbpbGwjwg4w6 4PPI:! pwpfl. ~.qrngbu t. llflW ul.jqpmGp[! hptlG4w6 t 
Gnu(lwguwfi ur2ngn4 l.jwp[! l.jbGflWGm ljwpGwq.b'lo_b[lpg llnLflU pbf1bLm 
Ll.rw: Owmp tlbpbGWJWg4w6 l.jpf}G flrwl.jwGwgGbLnL hwllwr oq.mwq.n[l6-
4nLU bG PWilfl. UWf1flW4nJ1nLUGbJ1 (GI.j. 4.4), nrnGgpg wubGwl.jwpl..nr[! l.jf}p 
w~.qwpwmG t: UJfi LflGnLu t b(ll.jmwl.jt.n l.jwu tmwmwl.jm q.nr6nqnLJ:}JwG: 

0 -- 5 6 7 
---·----- 21'-1: 
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&/;. 4.4. 4p/7 ubpbuw;/7 uqqpmupw;/IU 
ujubtJwu. 
1-t[bf;U7f1W2Wf1df7/.. 2-t/wf;ntn!ll-Lllnlfl.l/. 3-
tfwqmm lf-pW[ nu, 4-tfW{jnLm Lf-/;Wf1QWt/n­
f1f7/.. 5-tfwljmmu-ubUJfl, 6-t/wl;mnu.J-jun­
!Jntfw[jwzwfl, 1-ljpfJ on{1wlj, 8-pwpw/lJ/71, 
9-ljwpft fJnLJ[, 1 0-l;wpft pwdwl;. 11-l;p/7 
Wll/Wf1WU7, 12-ljnt UJW/;/7! 

'-l.wl.jmmu-~.qnu~.qp oq.GnLJ:}Jwllp l.jnl{p l.jp6pp t.qt.nml.jGbppG hwq.gltw6 
nbmflGJW l.jpp pwctwl.jGb[lnLU WllW2W9011 Gnu(lwguwG zGn[lhpl{ ljwp[! 
fl.nL(lU t Q.WLtlU l.jwpGwq.b'loflg 1.. U'll{nLU l)nLJLP tlb2: 

4.5. 4wpf7 uwfuuwl{wu ti2wlftJwu tfbpbUw;wgnttf[! 

4wp[! zmm lf1j_wgn'l. upbfl2 t : n(l~.qbuqp bpl.jwp ctwuwGwlj ~wh­
~wGl{p l.jwpp uGG!lWJ~G wpctbp[!, l.jwmwpmu bG l)flW Gwtuuwl.jwG tlzw­
l.jmli: uwtuGwljwG uzwl.jliwG q.np6nrJ.nLPJntGGbpG bG' hn4wgmu, npp 
ctwuwGwlj fl.WUfl.W'lnLU t l.jwp[! lf1j_wgGnq uwG[lbGbpp q.n[lomGbmpJnLG[!, 
LqWUt.nb[lpqwgmu· l.jwp[! bGpWfll.jtlmtl t 2b(lUWjpG uzwl.juwG, n[lt.qbuqp 
nj_Gj_wGwG UWU[lbGbp[!, UW!JflnLU. uhtuwGjllfwl.jwO 1.. WJL tuwnGnLJl'1Gbp[! 
hbnwgGbLm G~.qwmwl.jnl{, qmmu· ubp[! wG2WlllbLm G~.qwmwl.jntl.: 

4wp[! liwpflbtm hwuwfl oq.mwq.nrol{nLtl bG l.jwp2wlltJ!Gbp l.jwu 
l.jwpGwliwpppj_Gbp, hmtwgfibLm hwliw[l· J:}pJ:}brtWJpG hnl{wgmgpj_Gbp, 
llJWut.nbppqwguwG hwtlw(l· ~.qwut.nbppqwmnpGbp, ubpp w02wLnllwu 
hwuwr · ui:H.lJW(lwt.nnpGbp: 

ul.j. 4.5-mu pbfl4W6 bG ljWJ:}UWf?JlP!P L. ubpqWLnP!/1 wztuwmwGp/1 
ul.jqpnL02WJpG utubliwGb(l[! : 

lll 

ulj. 4.5. Ubll/Wf1WU7n{1ubf1/7 ujub1Jwub(1[!. 
w} l;wpuwtfwpf1/Jf. 1-hwUJwlj, 2-nbUJ/Jub orzwl;. 3-ptlpm/;/7 f.tbrzUJw­
/ug/71;, 4-wt/1ubwpnuf71, 5- pwdwu/Jl wt/1ububfl/7 tfJwpbp, 6-/l{lwu, 7-
l;wp/7 b[P/7 wugp, 8-U{lir;oqwl;, p) ub{lqWUJ/Jf. 1-hwUJw/;. 2-wt/JubUbfl, 
3-wt/lubwpnu/Jl. 4-[nrzwuw;ftu Jug/7/;/1 UJf1WUWfWt/IWO l;gwjunrzntfwl;. 
5-LlllifJorzwl;, 6-hbqm/;/1 pwuwlj/J qwf1Qwt.fnpuwu u;mmUJw/;, 1-t./bfl~/7 
pwdwu/71 wt/lub, 8-nbUJftub juUJWfiWfl orz, 9-fJflwu 

UbutWPWlllnp-l.jwptlwEf1/liG (GI.j . 4.5w) wztuwmmll t hl:iLni..JWL 
ljbp~.q : 4wf}[! umlllp t q.n(l6mu [!Uilmlinq LnrJ.wGwJrfi tugr4. nprnb11 ~wh-

131 



~wlit.lmli t hwULnwmmG Cilizmli , 1.t WJlimhbml.t mpwliw~wlf1Ltw6 tunll.n­
Ltw4ntl umlimu pupmljp ljblimpnliwljwli tun11.ntlwljp ub2: 

lunll.ntlwljflg ljwp[! zwpdttmu t flb~p wlflubwpnli~~ 1.t flflW wottw4-
Gbpntlmbllwlflntuttmu plipmljp 6wjpwuwubp[! ' lJbll.lllP 2fl2WliQ, npmb11. 
tL hpuliwljlimli UW£f1Ltmu t : UJlimhbml.t pupnLljp l.t wlflublibp~ up21.t b11.w6 
wqwm mwpw6mpJmlintl zwpdtlbLntl (wlflublibpp litJ2l.t b11.w6 pwgwlj[! 
0,8-2uu t). ljwpQ 2PPI1 pwdwlitlbLntl. pwp6pwlimu t flb~p pupmljp 
wnu.iligQ(! L. bLQp tun11.ntlwlj[!: UwQpuwG ~pngbu[! hplilitlw6 t ljblimpn­
GwtumJu mdfl wqflbgmpjwli uljqpmli21l Ltflw, npp zlinphlltl 6wlip 
tuwolimpfllibflQ mbllwlflntuttmu bli flb~p ~upmljp 6wJpwuwubpli m 
hwmwlj[! : 

Ubpqwmp~-ub~WflWlllnfl[! (lilj .. 4.5p) wztuwmmu t Gmjli uljqpmli­
Qntt, upwjli ~b WJUlllbll wlflublibpJ1 uf'l2Lt bll.W6 pwgwlj(i wtlbLP lfln£[1 t 
(0,35-0,5 UU) , npp zlinphtJtl ljwp[! pwdwlittmu t ubpp l.t bpbU[! QWZW6 
I.Jwpp: 4wp[! Lnllwliwjpli tugtJLjpg ljblimpnliwljwli mpwuw~wlf1Ltw6 tun­
ll.ntlw411 (4) l.t wlflubwpnlip~p (3) wottwl!tJ up2nt1 umm2 t qnp6mu flb~p 
wlflublibp[! (2) L. pwpwlj zJlpntl. lif'l2wlflubwjpli mwpw6mpJmlilibpntl. 
~upmljtJ wnwligQrg hnumu flbUJtJ 6wJpwuwubpn: 4blimpnliwtunLJU mdp 
Gbpqnp6nLpJwli mwlj JnLilWJpG qGflJ14Gbp[! hwtlwQLtmu bG wlflublibpp 
GbpQpli uwljbpbup LlflW L. zwpdtlnLU tlbpl.t' flb~p pupmljp UJllllllUWli 
wnwligQQ, pulj qmtlw6 wtlbLil 6wlip uwuliflljGbp[! mbll.wzwpdtlmu bli 
flb~p WfllllWQpli uwljbpbu: Ubp[! , pwpC\pwliwLntl tltipl.tp pwdwGp~ 
wlflubJ1 libpQpG llwljbpbuntt, pllpmljpg fl.nLflU t Q.WLPU hwmnLlj wlig2nt1: 
Ubpqwmttw6 ljwp[! (bpbu[! 2wzw6) pwp6pwGmu t pwdwlip~ wlflubp 
WplllWQpli uwljbpbup l.t pupmljp ppwlip GbpQflli UJWtnp lltJ2l.t bll.W6 
pwgwljntl l.t flnLflU Q.WLPU UJnLU wlig2nt1: Ubpfl JnLilWJlinLpJWU mnljnu[! 
ljwpqwttnptlmll t ~Gfl.Oilw4fl (9) oqGnLpJwup' lflnlflntubtntl ubpp bLQQ, 
[!Ufl. npnLu, npQwG WJG 6qmu bGE, wJGQwG ubpp bLQQ ~wljwumu t, 
hbt.nl.twpwp wttbLwGmu t fl.flW JnLil.WJUnLpjnlCi[!: 

4.6. q.mJwrzpft hbnwgtlwu I.J. uzwljtlwu tlbpbUw;wgmtlf! 

Swptlw [!GpwgQnLli :f>bflUWJnLU ljmt.nwljttmu t ub6 QWGwljmpjwllp 
qnllw11p: dwuwGwljpG qnllWilPP hwtlwQnLUQ, hbowgnLUQ l.t oqmwqnp-
6mllQ n~ llpwJli LWtlwglimu t ljbGqwliplibpp uwGpmwpwmbtuGJlljwljwli 
UJWJUwGGbpG m wpmwqptlnll llpbflQP npwlj[!, WJLlt hliwpwtlnpnt.f}JnLG t 
lllWLPU fl.W2tnWtlWflnL~JW£i[) WUJWhntlbtnL pwp6p npwi.Jp opqwuwljw(i 
~wpwpt.nwlijm~bpntl. tJG~UJbU Gwl.t OtlwqwqnLJGJ1 hwugGbLm 2fl2W­
~wt.nnll.UP2WtlWJflP Wll.t.nnmtlbtm LtmwGqQ: Q.nllWilPU tunGwLtm~Jmliflg 
4wtutlw6 tJ1Gmll t Ll.ltJliq, LJpuW2flP4. 2fltJ4 : Q.nllWil.Pr hwtlwQmUJ:! L. hb­
owgmu[! ljwmwpttmu t hpfl.flWtltrlJwljwG, ubtuwlipljwljwli l.t ~GI.tuwmtJ4 
bll.wliwljubpntt: Uubupg mwpw6tlw6[! ubtuwGflljwljwG bll.wGwlj(i t , npG 
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lAJ.4.6. l2lif1ft1w;j1u qmiwrzpwhwtfwp tj1njuwrJf1ft1. 
1-rzliqwtfwfJuwu tfwhwuwq, 2- 2Wf1dwhwrznf1f] qw;wup, 3- 2fJPWJ/1 
aquwu UWfJJJ, 4- pli{J/12Wt/n{J 2fJfJW, 5- 2fJPWf]W{JOWjflU UW{JJJb{J, 6, 7-
hn{J/Iqnuwqwu L plip tj1nfuWfJf1ft2ulif1 

Q.nuwllpwhwqwQ lflntuWfl.flP~P wztuwmwGQG [!Gpwlinu1 t hbt.nL.JWl 
ljbp~ : ~npflqnGwljwG lflntuWfl.llP~P zwpduwG dwuwGwlJ qnliwll.pwn­
Ltw4~ ub2 t.nbll.wtlnpttw6 Qbflp~Gbp[! q.nliWilPQ llwQpmu, t.nbllwlflntumu 
bli 1.t uwmmgmu pbQ lflntuwfl.flll~tJG : 4.bfl2tJliu WJli pwp6pwgGmu t l.t 
pbnliwpwlflmu fl.pumli ljwliq.Gw6lflntuwf1.pwutJ2ngp ub2: 

Q.ntlWil.PP qbpwu2wljuwG b11.wliwljGbp[! mwppbp bG: uwtuQwG qb­
pwuzwljbLQ, fl.flWGQ ~whmu bli qnllwllpwhnpbpmu: Q.nUWilPQ n~ lipwjG 
LWtl wqnmwljwli ~wpwpmwliJmp t , WJLlt GpwGpg umwGmu b(i q.wq, 
ljbGuwhmunLu l.t WJLG: 

4. 7. fl!/UWflUbflft fumqft tlbpbUw;wgmtlf! 

n~tuwpwpm6m~Jnt.Gmu n~tuwpubpp tumqn l.t Pllfl.t'l GwtuGwLtwG 
u2wLtmllQ UJWmwutuwGwmm l.t wztuwmwmwp mbtulinLnqflwLtwG ~pn­
gbuGbp bG: '1pwug npwljntl L. wpwq ljwmwpnt.U[! huwpwtlnfl t lipwjli lib­
QbCiwjwguwG ur2ngnt1. npp fl.b~Qmtl GzwGwlJwttJ ~wlflntl (8-13%) wtlb­
LWCimu t GwL. tumqtlnll Pflfl.P QWliWlj[!, wztuwmwGQp WfllllWfl.flnllw4w­
(jm~jnLG[! (3-4 wuqwli), ~bpL.wumu tumqn11.11 W2tuWt.nWUQ[!:Iumqp ljwq­
uwltbp~llwu hwllwp ljw(j up 2WflQ WfllllWfl.flWUWUbfl lt t.nbll.WlJWJWliQ­
(jbp, npt.nbll oqmwqnp6mu bu ttblJmpwtumqJ1 wqpbqwmGbp (Glj. 4.7): 

133 



6 

vlj. 4.7. ttblttnf1wfumqf1 wq[7bqwtn. 
1-pnrzwf1ltf1l ' hnuwupw[Wf1/l hbtn. 2 -
tL bljtn[1W} Wf1df1l/l ljwfuf1l, 3-([ bljtn[1W­
}Wf1df1l, 4-ffljmu t/lubn. 5-fumq/1 
tfbpbUw, 6-tfbpbuw;/1 ljwfu/7! 

tLb~lllpwtumqp wqpbqwlllr wztuwmwG!!G oGf:lwGmu t hbmlt.JWL 
~bpUj : tLb~mpw~wG hnuwGI!t:! f)nrtwfl~P!P9 wGgGmu t llDUlP tLb~mpw­
~wG zwpcttJ!. npr UjtnmJmGbpn ti~mG LrubnnLt tflntuwGgLtmu t tumqr 
ubebGwJrG: tumqnl'} pwliLI.np[! ubebGwGwG zwpctnul t n!tuwrr uwz~p 
Llrw l.t PnLflllt:! tumqnut Pmprm hbmwqwJmli hwLtweLtnul t l.t t.{bpwuzw­
~t.{mu : 

4. 8. UfJwuuwzbfJEbfl/1 tlflljfln/jtfltlwfJ 

UGwumGGbpr upbpwmt.{mf)JmGn. wnnrt2W~wG Llr"Ciw~n L. wnG 
qqwLtmpbG ~wtu4w6 bG wGwuGwzbGEmll UjWhUjwGLtnrt ur~pn~lruwJrg . 
npG rrbGrg Gbp~wjwgGmu t 2fl2WUjWtnr tit"12W4WJflr .'l>rqr~w~wG, 
erllrw~wG l.t ~bGuwpwGw~wG qnponGGbpr wupnrt2nLpJmG: 'lpwGgrg 
hrllGw~wGGbpG bG' o11r 2bpuwumrnwGG m hwpwpbpw~wG tunGwLtm­
PJnLfi[!, zwpcttlwfi wpwqntf)Jntfi[!, wotuwf)pLI.r. wunGrw4wJrfi L. Mllpw-
2flWOfiwJrfi qwqbpp UjWpmfiw4mpJmfio. Ltlnzm wn4WJnLpJmGG m 
tummpJnLfi[! L. wnG : 

'lpw(ig ~WflbLr t wLI.bLwgGbL WfllllWfl.flW4wfi WI'}Unt~Gbp[! , tJfi!Ujbu 
Gwl.t wztuwmwfiEWJrfi qnmm LnLUwLI.npt.{w6mpJmfi[!: UfiwufiwzbfiEb­
pmli llp~pn~Lpllwfi ~wtu4w6 t tnbrtr ~LPUWJt"l9 L. mwpLI.w ctwtlwfiw~rg, 
zbfier UjWmbpr 2DflUWtDntuwGgmllpg , qntlWI'}p[! hwLI.W!!bLnL hwtiwtum­
pJmfirg, w(iwum(i(ibpr EWfiw4rg. UjWh4w6Er brtwfiw4rg L. WJLG : UG­
hpwctbzm llt14rn4Lrllw umbrt6bLm hwtlwp wfiwuGwzbfiEmu mbrtw4w­
Jmtl b(i hWUWUjWlllWUtuwfi UW[l!!WLI.npmtl(ibp (G4. 4.8), npnGI! 4wpnl'} b(i 
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UjWhUjwGbL wprlJmliwLI.blll ollwtflntuntf)JntG, 2bnmgmu, LntuwLtnpm­
f)JnLG L. WJL G: 

vlj. 4.8. U/lltf1nltt/ltfw Wl.l/Whnt/nrz tnbrzwltw;wup. 
1-rzt;ljwtfwf1tlwu ljw;wu, 2-ljwf1Qwt/nf1nrz 1/lwljwu. 3- o!Jwt/lnfutlwu­
pbnmgtfwu wqf1bqwubf1, 4-ttbtnf1wtlwquf1uwljwtf 1/lwljwu, 5-pf1/l pwp, 
6-o!Jwtnwf1 funrznt/wljubf1, 7- pwtfhwf1, 8-tnt//ll 

UW[li!Wt.{npnul[! upGnLn[llllWJrG Oil[! lllW£WgGnui l.t Ol'}nLU t wGwu­
GwzbGer ub2, bf)b wGhpwctbzm t, wJG Gwl.t tunGwt.{wgGmu t: 

Ul.llmqnl'}w~wG hwpgbp 

1. r·G! t rptGpg Gbp4WJWgfimu wGwuGwUJwhw~wG .'j>bpuwG: 
2. rG!Ujb· u bG llWUW~wpq.Ltmtl .'j>bpuwGbp[!: 
3. rG!Ujpup· pwctwGilmfieGbp mGp ~mtbpr wG4wUl UjWhLI.WOI!r 

.'j>bpuwG: 
4. Pwgwmpb!! .'j>bptlwGbpp 2flWUWlllW~W[lW[lUWG wGhpwctbztnm­

pjntG[!: 
5. r"Gt hrufiw4wli 4wnnLJgGbprg t pwf1.4wgwo 2rwuwmw~wpwp­

uwG mbtuGnLnctrw4wG q.roo: 
6. 4bpbpr pwztuuwG rGtUlrur bqwGw~Gbp q.rlllb!!: 
7. PwgwmrbE zwpctw4wG ~bpwpwztur!r 4wnmg4w6p[! L. wztuw-

l.llWGI!r u~qpmG£[! : 
8. npn·Gp bG ubpbGWJW94W6 ~Pr wnwLI.bLnLPJntGGbp[! : 
9. r"Gt u4qpmGEr t.{pw t hrllGLtwo tlbpbGwJwgLtwo 4rpn: 
10. Pwgwmrbe 4Pr mbf1.w4wJWGEr ~wnmgt.{w6E!! : 
11 . I"'Gtn( t wGhpwctbztn ~wmwrbL ~wpp GwtuGw~wG uzw4mtl[!: 
12. PwgwmrbE 4wpr ubUjwpwmnpr 4wnmgt.{w6en L. 

wztuwmWGI![! : 
13. rGtUJrur· 4r"Ciw4Gbpmtl ~wpnfl. t q.mGLI.bL q.nUWI'\Pt:! L. npnGp bG 

hwt.{wetlwG m htmwguwG brtGw~Gbp[! : 
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14. Pwgwmrbe ebfl~!WJ~G q.nuwqpwhwqwe tflntuUJ'lfl~!~ Ltwnmg­
ti_w6.Q[! L. wztuwmwGer.r 

15. Pwgwmrt:ie n!llJW[lUbptl ubebGwjwgqwO tumqtl !izw!iwltnL-

PJnLU[y 
16. \.J~WflWQ.flbp tLl:i4mrwtumqp wqpbqwmh Ltwnmgqwopn L. 

wztuwmw£ip[!: 
17. n·pu t wuwufiwzbGpbfltl upLtrn4LPUWJP w~whnll_uwu 'lbp[!: 
18. Pwgwm[lb.Q U~ltflnln~uw UJu.jUJhmtnll UW[lp~ qwnmgtJ.wO_e[!: 
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