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Ub.tlinpwgpwG (tWtnpCibpbCi meliorate - pwpbtwi.J.mu) op2ngw
nmuCibpp wupnq2mpJmCi t' m11ri.tlwa hnqbpp wpuwmwlJ.wU pwpbtwtl
uwCil!: <!.nqG wpmwqpntpJwCi hpuCiwlJ.wCi up2ngCi t, npp nz l'.ip2m zw
hwqnpauwCi qtuwmu wCi]umuwttitW.npbCi mbajl t mCibCimu UUJ.wutln11 
WJllJJilLUwtlbmntpJWU 1.J.mpml.J. wu4mu: fH·utnll qJm11wmCimbuw4wG 
wptnW11J1ntpJWG pGmbGuptlwgtiwCi hwuwwp op2ngwnmuCibpp zwp
pmu 4wpL.np mbq t qpwtlmu hnqbpp utwn11wgl1wCi: 

bp4pwqGqp 1,5 u{1tliwpq hblJ.mwp uzw4tlnq hnqwJpG mwpwapl1 
tipwJG 16,5 %-Gt nnnqbtli, np(! mwwu t q.JmI]wtnCimbuw4wu uptp12p 
50 %-(!: <!.bmL.wpwp UJ.Wtnwhw4wG ~t, n11 tibtlinpwgpwG (!CiqmCitlmt\ t 
npUJ.bU qJmqwmGmbumpJwG WUJ.wqw qwpqwgt\wG wnw2CiwjpG Ciw
]uwqpJWt: 

<.nri.t11p ubW.npwguwG qnpaGwlJ.wli ppwl.J.wGwgmti(! u1whwG-
2mu t utwnpwmpi.J. w2]utumwCipCibpp hwow1p11 obpbGwJwgmu: 

Cum wnw2wqp4wa ]uliqppGbpfl.' tib!lmpwgpwCi tflGmu t hpqpn
mb]uGp4w4wG , 4nqmmp-mb]uGp4wl.J.wCi L. 12P.lll1w4wa, npnGgl1g lJ.w
pl...np(! hpqpnmh]uCip4wl.J.wliCi t: 

<,pqpnmb]uGp4wl.J.wG w2]uwmwCiplibp[! l.J.wmwptlmti bu 2pw.1pu 
nbctpop 1.J.wpqwtJ.npuwCi UUJ.Wtnwl.J.ntl' qbp]unCiwtl hnqbpp znpw9t\w(i L. 
bpwzmwhwp hnqbpp nnnqtiwG O:wGwUJ.wphntl: 

lmqmmp-mbfl.1Gpl.J.w4wCi ubtlinpwgt1wCi [l11w4wuwgt.jmu t linp 
hnqbpp JmpwgtiwG, ]unmhwppCibpp L. wpnmwtlwJPbpp wpuwmw4wu 
m tiwl.J.bpL.n1pwJpG, pGzUJ.bu CiwL. hGwtlw11 hnqbpp pwpbtwtltiwCi Gurw
mwl.J.ntl: lmttmmp-mh]uup4w4wu wz]uwmwCipCibpCi (!Ciqqp4mu bG hn
qbpp u2w4mpJWU(! ]uwCiqwpnq tib]uwGp4w4wG Pilt.IlP ]unz[!Gqnm
Gbp]1 (4nl'iqbp, tliwJmwptlimmwJpU pmuw4wGmpJmCi, pwpbp, pt\php, 
n[ltiwhnqb[l L. WJtG) tlbpwgntO(!: 

Uz]uwmwGpGbpG ppw4wuwgGnq utvtuwGhpp hwuwW.111! pw
ctwGtlmti t bp4m ]uupp' hnqbpp Jmpwgmti(! Gw]uwuiwmpwmnnq L. 
utwnpwgtlnq hnqbp(! Ciw]uGw4wu u2w4tiwCi bGpwp4nq: 

UjuUJ.buntl, hnqbpp 1.J.bGuwpwGw4wCi WpIJJmliwtJ.bmmpJmU(! 
1.J.mpml.J. pwp6pwgGbt hGwpwtlnp t upWJU UbtlinpwgtiwCi O:wCiWUJ.Wp
hntJ.: 
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«UbtJi.npwtnlnl ubptGwfibp» flWU[!Upwgp fiUJ.WtnwqG t tnWl hw
tiwlj_nquwGp L. wGhpwdbzm mbqblj_ntpjmGfibp ubtJi.npwtnjn{ ubpbGw

(ibpp lj_wnmgtlwO-pp, mbfuGntnq}1wl}wfi qnpauGpwgGbpp, llJlWGg tnb

ump.JwG m hwztlwplj_p tltpwpbpJwt. p(i,1_u1bu GwL. GUJ.wmnbt npwqJWL 
l}WflJlbpp ll}WtnpwutnuWG[! L. wpmwqpntpJmGmu wzlmutnnqubpp 
pwpop npwl.J.wtlnpuwGu: 

UmJG obnfiwplj_mu [!Gqqpl}qwb bu Gwu ubtJi.npwguwG fuGqppGt-

11}1G wnG2tln11 ut1 zwpp wuhpwdbztn wnw2wqpwupGbp: 
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1. ltfll-lSfll-P-Sblu\,p\tff4U\, 
UCluUSU\,~\,bPPUb~b\,U\,bP 

<.nqbpp JntpwguwG GwfuwUJ.wtnpwutndwG ctwuwGwq 1.j_wmwp

t{mu bG hbtnuJWL wzfuwmwGJ;!Gbpt}. tnbqwGpp uwppntu p¢mmGbppg, 
0-wnbppg, pwpbppg nt mpdwtnwJllG uGwgml}Gbppg, qn6qwhwGmu L 
uwppmu, pmuwlj_wGmpJWG hw4_wpml\, pbnGmu L. 4.mfuwqpmu, qwz

mbpp hw11pbgnu.l, ChufuGwqwG t{wp, uzwqmu wnwGg wnp w2uwG, 
tJ.wpwa uwqbpLluJpp hwppbgmu, 6wh6wtnnp'.pwJpG hnqbpp qiwGt{lu

qmu, wpm.nwt{wJpbpp m funtnhwppGbpl1 uwlj_bpL.ntpwJpG pwpbiw
t{nu.l L WJtli: '1-pwlig hwdwUJ.wtnwup.1wG · qmimmp-tnbtuGpqwlj_wG 

w2l1JtumwGpGbp}1 p11mqmGwgumu hwuwp Gwtuwmbmlwo ubptCim

Gbpp hwuwtJi.pJl pwctwlit{mu t bpqm p.iupp' hn11t11p Jmpwgmun Gw
tuwUJ.wmpwuuuu1 h t\btJi.npwgt{nq hnqbpJl GwJuGwqutG t\zwlj_uwG bG

pwplj_nq: 

1.1. ~fi'l.bf'l'.l. 3Il1'f'U5fi1'lTQ \,UluU"lUSf'liUSfi'l. Ub~tibU'bbf' 

..!.nIJbpf! piftmwfibpftg tfwpf1l1ll tfbpbfiwfibp: fihpmmw.1t1G hnqt11!1 
uwp11uwfi Jw1.huliwlj_wl}pg mbp.ilininqpwGbpntl Gwp.1wmbutjmu t oq.
mwqnpO-bt ubphGwlitpp L. qnpappGhpp up wupnq9wqwG hwt'iwlj_wpq, 
WJH t' pt{mttmuhunnGtp, wpuwmmhwlip,1_Gtp, wpuwmwhwlili>-hw

t{wpp,1_Gtp , ptjnnmw.1f1G ¢ngl1Jbp: Shqwlipl1 uw1211uwli l!Gtnpt{wa b11w
liwlw u1bmp t tut4whntJ.p GwJutuu1wmpwmnt{n11 tnbqwGpp hnqp hm
dntuwJpfi zbptnlt wnwtlbtwqntJG UJWhtqwGmu, llJlW '.PpqplJwtnbtuGn
lnqpwl}wG hwmlj_ntpjntlilibpp pwpbtwtlnu.l: 

4ppwm.J.nu'i t bpl}m tqwuwl}' hwmt{wa p¢mmGtpp pwqmu hn-

11mu L. hwmqwapp hbnwgmu qwztnpg: Cl-bpwqwutw t wnw2pli bqw
Gwq[!, pwGp nr1 pwgwnt{mu bu hwtn4_wapp hwt{wpmun L. hbnwgmul! 

qwzmpg, pG,1_tqbu uwL. ptppp hnqp qn1mtutn[! : Uwl}wJG nL pninp qbUJ.
pbJlntU t huwpwt{np WJG l}ppwnti, pwlip n11 hnqmu hGw11w4_np t pw

qbt upwJG uwG11 u uf12f1G mpwuwqap.· upG,1_L. 8 uu L. 5-6 u pwpo11mp

JWG p¢mtnfibpJl, tpt hmumup zbptnl! tflnpp ,1_t 20 uu-pg L. h!lf1(! 6111.lw
UJWlllt{wa f , hwqwnwlj_ qbUJpmu qwztnp uwppntUI! l}wtnwpt{nu.l t 
hwmtlwO- qw fiqt{wop hbnwguw (i mtfuGntnqpw Jnt{: 
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fthjmunwhwmuwG w2tuwmwG12GbpG ppwljwGwgt[mu bG hnqb-
11!1 CiwluGwljwG u2wljuwG mbfuGpljwljwG Up5_)ngGbpm.1_: 

1.1.1. <!,Wll::;flt> "UUhi'uU'-IU\, UCU'-IUU\, UU.E2b"UU\..bfl 
o'-l q.nfl~\..ofl 

<!.nqbpp CiwfuGwljwG u2wljuwCi bqwGw41! L_ qpwG hwUwUJtu
mwufuwG ubpbGwGbpG [!Gm11t[mu bG [!Um hn11lt mpUJp, qpw @Ciwljp, 
hmunwp 2hpmp hwummp.JwG h oqmwqnpMwG Gwfuwmbut[nq UUJw
mwljp : <.nrlJ1 uzw4.t1wti bqwGwljpg qqwtlinpbG ljwfut[wo t Gwh qJnt
qwtnCimbuwljwG u2wljwpmJuh11p wnw2pG h hhmwqw tnwppGbpp 
phppwmt[mpJntG[l: 

<mzop}l uwfuuwljwu u2w!Jtfw(j /i.J/wuwljubp[! " tfbpbuwubp[!: 
<.mu1 GwfuCiw4_wG tizwquwG hputiw4.wG L mwpwO-t[wo bqwGwq[l 
t[wpG t pt}lmmw6wh6m.1J1G qmpwGGbpnt[, wnp t}lfupbgmtint[ L_ qtwG
tlw4.mt\ntj_: 

<.qnp t[wpb1wzbrunml hnqbpp t[wppg hbmn mnbpG wGhpwctbzm 
t tizwltbt tuJGu1hu, np t\wljbpbuwJpG zbptn[! l.PG}1 t}lfupmti-lJ.Go}1ljwJpCi ' 
pw11bCitywum u2wljwpmJup m6t1 L qwpqwguwu hwllwp: '1-pw hw
uw11 oqmwqnpotj_mu L(i owu11 uljwtj_wnwljtujpli gw12wGGbp. li7tuljuwti 
funpmp.JmGG [lGtnptlnul t wn}1 hwummp.1wG 1/2-2/3 -p ~wtjmt[, wqpb
qwmp zw11ctmli1! ljwmwrntmu t Gwtu · GwfuCiw4_wu u2w4.uwG mqIJm
p.Jwllp, wtyw · m1111whw.1wg ljwu wGljjwG mwlj : 

<.nqp lizwljuwti tj_bp))liwljwG qnpbnIJmp.1mG[! qtwG1[1u4nu5G t 
hwpp 2PWtbgmG qtwGtj_wljGbpnt[ (.mp hnqbpp qhuwmu · 2pnt[ L9tl.wO
qlwGt[wlJ.nt[, lunGwt[ hnIJbpp qhty11mu' 11wmwp4 ljwu pp[ 12wGw4.mp
JWllp 2pnt[ 19tlw0- pbph qtwlit.J.wljnt[) : q.twGt[w4_mt.lnt[ hwppbgt[mu t 
r1w2mj1 uw4.h11hntJP[l, pwpbtwt.J.t[mu t[wpbtw2tpmp 211w.1pG nbcJpu[l, 
Jrnlj mnp:j_Jwhnqbpmll' 4.wGfuwpqt1t[mu bG n1w.1pG h pwum tpnct.PwGb-
J1I! : 

UGhpwctbzm t hJ12t1, 1111 pt}lmmw6wh6wJJiG qmpwGGbpp ljppw
nmpJmCi[! znpwgt[wb awh6mmlibpmu (4.wtyw4_gnq 6pup pwgwljwJm
PJWG t4w.iuwGlibpmt.l) mwijrn t pwgwuwlJ.wCi wp11JmG11 : "UuwG qbty
pbpmu oqmwqnpotj_mu bG 6wh6wJJ1G hwmmlj :}lpbq Gbp, npnG11 up [!G
pwg12nt[ t~wlipwgGmu bu (upGzh 40 uu) awnbpp ptibp[! h pt}lmmGhp(l: 
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lipllJntGpmu hn11lt uwljbpbupG uGmu bG qqwtli pwGwlJ.ntpjwup mw-
2bqCibp, tliwJmwljmnpGbp, npnG12 qch.jmpwgGmu bG gwG11}1 L. mGljuwG 
ut12tGwGbpp wztuwmwG111!: liJq UJwm6wnml Gztj_wo ,'.pphctGhpG wnw
t[hL wp111mGp bG mwt.Pu upwJG mnp:JlwJJiG hnqbpmu, }lulj hwGpwjpG 
hnqbpmu gwGljwlJ1 t oqmwqnpO-ht UJmmmwljwJ}lG phbp mGbgnq 

[!Cil).hwGmp GzwGwljmpJwG qmpwGGbp' WUJWhntJ.btntl wnp tpptl (180°) 
zp))ntU[!, tj_wpp funpmpJilLU[! (hmumup zbpm}lG hwUwUJwmwufuwG): 

liqw4wttJ.wo L. unfupwqm.JG hnqbpmu twt[wqmJG wp111mG12 bCi 
wUJwhntj_mu bnwhwplJ. qmpwGGtpn: 

"Unp Jmpwgtj_nq hnqbpp mbuwlJ.wpwp ajluwqpmpJntG[! qqw
t.PnpbG ubo t hGwt[w11 hnqbpp hwubuwmmpjwUp: 01-um}l WJij hnqt11}1 
GwfuGwljwG uzwlJ.uwG ubpbGwGbpp wupmpJwG UJ.lli2Wl11! qqwllm11tG 
pw11op t. qpwG12 mGbG ubO- betpw[WtPJ1bp L_ qwGqtj_wo, 11GlUJbu Gwh 
pwpop hmuw1lmtpJmG: 

<.nqbpp GwtuGwljwG uzwljuwG utpbGwGbpp hwuwt.PppG bu 
t4wmlJ.wGmu pt}lmmwawMwJ}lG L ulJ.wt[wnwlJ.w.ipCi qmpwGCibp[!, 
hwmmlj gw12wGGbp[!, hnqwuzw4 -}>pbqGbp[!, lJ.naqwhwGGbp[!, tlil"t111ltl
Cibp(!, hwr1Plti Cibp(!, qtwCitJ.w4 Citpn L. w JtCi: 

RJ-t[mtmw6whow1t1G qmpwGGbp[! l.PGmu bCi ublJ., h11lJ.m, bJ1b!2 t1-
pwGGbpntj_: '1-pwGp Gwfuwmbml_wo bG pt[mtmGbppg Gwjuwu1bu uw-
121!Ptlw0- mwpw0-12Gbpp CiwfuGwljwCi uzwljuwCi hwuwp: UpwppwCi h 
ulJ.wtj_wnwljwJ}1Ci qmpwGCibp(i oqmwqnpO-t[mu bG tpwJmwJl1G uGw
gmljGbpntj_, }1G~UJbu GwL ptj_1wlJ.wttlwO- (upG[li 1,5-2 u pwpopmp.1wup) 
mwpwO-pCibpp JmpwguwG hwuwp: 

Jum}lwt[np qmpwGGbp[! hwtiwtptj_wO- bG t.PCimu lJ.}luwUJmmmw
ljwJpG h UJUlntmwlJ.wJJiG phbp mGbgnq ppwGGbpntj_, ulJ.wtj_wnwlJ.wJliG 
qmpwGGbp[!· ulJ.wtj_wnwlJ.Gbpnt[: 

tJpwppwG qmpwCiCibpl1 [!Ciqqpljuwti twJCimpJnLU[! 75-100 uu t, 
[!Gpwg11p funpmpJmCi[! ' 35-40 uu , bplj}lpwCi qmpwCilibpp (!GqqpljuwCi 
LWJUntpjlllGtf 104 uu, uzwljuwG tunpmpjntGp' 35 uu, uljwt[wnwljtujpG 
qmpwGGbpp r!GqqplJ.uwG ttuJGntpJmGn' 1,0-1,7 u, uzwlJ.uwG tunpmp
JntGr!' 20-30 uu: 

fih/mLwwtfwhtfw1}1u qmpwuubp: f<ttlimmwawhOw.JpG qmpwG
Gt11I! (n6H-75, nK6-75r, n6H-100A) upwppwG bti: Q.mpwtij1 p11wGp 
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hwtiwtp1jmb t 1.J.puw1.4.tnmmwl.J.wJfl.Ci pLmj (Cil.J.. l. lw) h 1.J.wpqwtlntuJn11 
t.}1brnmpm.}: ~puCiwl.J.wCi hwCiqm.1gubpCi tCi 2p2wGwl.J.l! 4, r1m2mwJpCi 
lnW}utnwl.J.nl.} L IlflW LWJCifl~ntl 5 ppwCi(!, t.}1nt.}1n}utln11 11wCiwl.J.l! 2: 4:-m
pwCin hwuwtpljwa t 1.J.npwlj_np, ul.J.wtlwnwl.J.wtlnp h ht GwpwCiwJpCi 
qwhml.J.Cibp mCibgn11 hwpp IJ.WCiwljCitpntl: lrnpwlj_np IJ.WGwlrn mhllw-
1.J.wJljmu t l.}mpp 1.J.n611bpp, Junznp wpuwmCitpl1 uwppuw(i hwuwp: 
Snp:PwJpCi hnqbpmu oqmwqnpaljmu tCi uljwlj_wnwl.J.wtlnp 111uCiwl.J.Gbp, 
pul.J. pl.}m1mw.1}1G Li. tpwJmw1Hiwgml.J.Cibpntl mqmnrnl.}wb 11w2mt1mur 
hbGwpwGwJpCi 11.Whml.J.Cibpnlj 11.WCiwl.J.Cibp: '1-whml.J.Cibpl} ownwJmU tCi 
npuibu qmpw(ip htCiwpwCi : 11.pwCip ut1wcJwuwCiwl.J. ubqumu b(i pt.}1hp{! 
qbtnGpCi' G1.4.wumbtn4 11pwCig 1.J.mprnuwCi qnpanupwgp wprtJmliwtlb
mmp.JW Ci{! : ~whwCiwljI! 3 qmpwGl1 ppwG{! t4mzrnt4wGmu t l.}1wJmb
pml l.t p1lluwl.J.wG UCiwgml.J.libpnl.} pnGtlbtmg: 

/Jnwhwplj qmpwtifilip: bnwhwpl.J. qmpwGCihpl! (Cil.J.. 1. lp) t1p
pwmlmu b(i wr1mm Li. unj1111wqm.1Ci hn11tpl1 tJ.w11fl hw1.hup: Cl-1llpwlit1 
wn2Lp 6 L t11pnpr1 8 i111wGGbp(i mCib(i 1.J.nqmm11wljmG Jump-phwJpG 
uwl1tphnljf}, Irnl.J. hp1Hiwljw(i }1pwu1f 7 ljnGwl.J.wCi uwl1tpltI11Jp: 

<l-mpmCip wzfuwtnwGpp (!Gpwgpmu wn2Lp l111wGl! ljmpnu1 h 
2J19IllU t hnqp ll_bpp(i zb)llil}! : l1lipph l.t I}bUJ.p W2 mbqwl.J.WJtl_WO hpu
l\wljwu pptuCil! tSzwl.J.mu t t11pnp11 zbpmp hnqp: ..:'..bmLJ1g bljn11 t111.J.pnp11 
l111wGJ!, npCi wn2Lfl ppwu}1 hbtn qmGl.}mu t GmJG mqqwo}1q tpl.J.w.1uw
ljwCi hwpp1llpJmGmu, t.lzwl.jmu t bplj1m11112hpmp hmm: lTzwl.J.t.lwCi fun
pmpJmGGbpI! ljwpqwlj_npl.}nq bG ' wn9hp L hbtnLl1 ppwGllhpJ:! 1.J.wpqw
tJ.nptlmu b(i 1.J.wGqCiwl.J.t1 lj_pw pwglj_wa wGgpbpmj , hl11lGwl.J.wG p11wu{!· 
hbCiwpwGwJpG wnptlntl: lf2wljmpJwCi wnwl.}b1.wqmJG fun1mtpJntCil! 
40 uu t : 

fihjmzmwljwzlfwc}- hmfbpft !ppbqtfwfi tfbpbfiwfibp: fll-l.}mtmwl.J.wt
ljwo hn11bpp }unp(! ~phq1.i'wG ub12bGwG (Cil.J.. l.lq) Gwfuwtnbutlwa t w
muGg Gw}uw1.4.bu uwppljwo, uwCipwbwn h }upm ptJ.1wl.J.wtlJwo pt.}lm
mwJpCi hn11bpp Ciw}uGwl.jmCi ~11bquwCi hwump: lfbpbCimG pwql.J.wgwa 
t :ppbqwJpLI pupmljpg 13, wn9hl1 bpl.J.m h hbmhp ubl.J. qtwGl.}wl.J.Gtppg 
10, 16, u1whn11 uwl]ll.J.}19 12 m hpilflnqtwCipg 15: l>ptqwJpCi p£!Upntl.J.l! 
hwtiwlJlljwb t wt.}lubwoh IJ.WGml.J.Cibpnlj 14: "lwhn11 uwlJl4I! uwhuw
(iwt.}lwlj_mu t ~pbquwG Junr1mp.1mCin h ~pbquwCi (.lCipwgpmu lj1wJmw-
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CiJlllPl! ubllumu qtmupG: ~btnhp qtwGljwl.J.l! t.}ln}uwilflwl.J.wCi ljp!'.iwl.J.mu 
OWillUJillll t np1.4.bu ub12bGwjp hbGwpwCi, pul.J. w2JuwmwCipp {!Cipwg
pmu hnajl hbm qbmCipCi t qtwCiljwl.J.mu Ciwh t.}lwJmwqwCiqljwap ~pbq
ljwb zbpUl{! '. 

~~'?\'~ 

w p 

\,lj_. l. 1. <_nqbpfl fiw]uliwlj_wli uzwlj_uwli ubpbliwlibpfl qwnmglj_w/)pWJflli 
u]utuwlibp. 

w . ptlJmmw6wh6wJlJll qmpwfi (nSH-75), p. bnwhwriq qmpwfi, 
q. ptlJmuiwqw1lJ.wO-hnqhplJ )uDfll! :ppbquwli uhphllw (MTn-42A). 

I. bb!iw[lwCiwjJ:iCi q.whmll, 2. hw[lfl qw!iwll, 3. i.tPwIJllfl, 4. z112w!iwlj_, 
5. LWJ!iJ:i2ml IJ.W2UIWJJ:i!i 111wfu111w11, 6. wnw2ft!i zwppJ:i J:ipw!i, 7. bppnJlll zwNiJ:i J:ipw!i, 
8. bplnmM ZWN!ft ftpwCi, 9. lj_nf!wJln[l tpu!iwll, 10. wn2hft ub11.Uft2 <nw!iilwll, 11. f!l(:tm111, 

12. ll!WhruJ. uw1, 13. :jl[lbqwJJ:i!i pdpmlj_, 14. wl(:tubwdh qw!iwll, 15. hfl111!.nqtw!i, 
16. hbuijt!i fuinwg!inq qtw[iJlwlj_: 

lJwtip uljwlfwnwljw;ftti gwpwtitilip: GwCip ul.J.wtlwnwl.J.wJpLI gw
pwCiCibpt! (Cilj. I .2) 11.W2UllllJpCi gwpwGCibppg wwppbpl1_1llU bG uljwtlw
nwl.J.p ubo tnpwuwqbntl (660 uu) , l.J.mpmtlwb tqptpntl h ptnGljn11 
qwCiqlj_wbntl (ublj ul.J.wtlwnwl.J.p tJ11w u~Ci~h 50 1.J.q) : 

11.wGwljwlj_np gwpwCiGtpG oqmwqnpblj_mu b(i j11pm wrn~rumw-
1.J.wttlwa hn11tpp 1.J.rnpmuwG hwuwp: 
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vti. 1.3. lmnqwhw!ifihpp pwfinq opqwCHihpp h).tliuwtiwfi uiJ.tUJhPl!· 

w. hwunfipwg zwpdmlim.[, p. hwuwtigtJ.wb" zwpdnuintJ., 
q. UjUlUlWltWU zwpdntUntJ. (nnumpwjpfi). 

1. cJwfiflp-qntiqwhwfff1~, 2. ~t., 3, 4. 2p2wuwq, 5. cJwfiltll-hwqwIJ!i~. 6. bpljpwqmq tlnuq: 

fJ-wGpp-lJ.n6qwhtuGJ1211 1 hwGnu.'i t ltn611I! {6Gznu1 qnpowqpb1n4. 
hnp]1qnGwlJ.wG mqqmpJwt)p lJ.wtl npnz wG4JwG mwlt) L. LJ.1tuptgGmu 
hnq(l: fl-nUlnllll (tpbp dwGt11JGbpI!' UlLlfl.WltWJLj_WO 120° wGti1wG mwti, 
tn]ltul.lwqf101f 1,2-1,3 u) lJ.n611whwGuwG hbm u]lwdwuwGw4 Ltingtumli 
t t)1w.1m]1 tHiw9mltGbp[! : '1-11w wztuwmwlip]l [!Gpwgpmu ctwGppGbpI!, 
t4munjbp14_ L uptudwutuGwlt lJ.wmwpb1n4. hwliI!lipwg zwpdmli, tuI!P
Lj_nu1 bli lJ.n6J1ll ut2, hpmu zw11ctuwG mq11mp_1wup L., tuwtumt1n4. tiw
ua~ hnJ1ll hbm, tl]mtmutiwCi zwpdmunlj_ 4n6qI! hwGmu hnll..P liwltb
J1LrnJP : 

LawlJ.wJpG mfll4l1 pwGnq opqwG(l hwuwtplj_wa t tp4pwqm4 
1f)w4nlJ. 6, npp GbppL]l pwqmltI! umglj_mu t 4n6J1ll mwti L. h]lqpnq1wG
Cibpj1 l1wu pupm4w,1]1G tiw1muw4p wqquwG map uf12ngnlj_ qmpu hw
Gmu w1G: d-wGpp-hwlj_wpp;GbpI! 5zwpctuwG I!lipwgpmli ltmpmnu.i bG 
l1n6qp WJlLlWtnCibp[l L hwGmu qwzm]l uw4tpLntjp: l;p4pwqm4 1aw4-
Gbp]1 oqmwqnpouwG qb14pmu umwg4mu t wlJ.bl.P libo wqqnq met, npJ! 
hGwpwlj_npmp.1mG t mwt.Pu htuGb1 upGzL. 70 uu mpwuwqop 4n6qbp: 
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lJPGilr. 25 uu mpwliwqa]l LtiwJtnWJpG pmuwtiwGmpJmGG wpuw
mwhwGLjmli t ,D,-513A, Mn-7 A, .an-SA, Mn-2A liwlJ.Gp2Gtpp w11uw
mwhwGJ1i-hw4wpJ1iGb11mL 25 uli-pg liba mpwuwqap 0-wnbptf KM-1, 
KM-1A liwltli]lzGbp]l ubpbGwGbpmJ.: UGmwnwztpmbpp liwppliwG hw
liwp oqmwqnpoljmli tG MPn-1, MPn-2A liwlJ.G]lzGb11]1 libpbGwGbpI!: 

UpliwmwhwGJ1i-hwtlwppiGb11I! lJ.wnmglj_wo bG {!GqhwGmp 
4nGumpmltmf14. utubliwJntl : liJq uiwm6wnn4. qpwGg lJ.wnmgtlwO-p{! 
GhpltwJwglj_mu t Mn-7A liwlJ.G]lzp utptGwJ]l 011]1Gwltntl {GlJ.. 1.4): 

3 4 5 

l 

vti. 1.4. M n-7 A uw4upzp wpuwmwhwfiJ.t!-hwqW(!P! uh11hfiwJJ.t 
qwnmgqwb"l!wJJ.tfi uJuhuw. 

1. dw!iJ.tp, 2, 5. LWJliP.!lihp., 3. pl.t, 4. hhbwli, 6, 8. hP,qpnq1wlifibp, 
7. Ul[IWltlilil[l!J. hpnIJ. 2[12Wfiwti: 

Mn-7 A liwlJ.Gflzp w11owmwhwCipi-hwlj_wpj1z ubpbGwCi Gwtuw
mbulj_wo t uJ1Gilr. 11 uu mpwuwqop pttimmp Lr_ uwCipwwCimwnl1, upG
~Lr_ 45 uu mptuuwqap 4n6qbpp Lr_ oumbp]l wpuwmwhwGuwG, t'ipCi}_L. 
3 m pwptpu 40 uu tunpmpJntG]lg hwGt1m, ttiw.imwuGwgm4Gtp11 uwp
pt1m u n~ uba hbnwlj_npntp.JWG tJ.ptu mbqwttintubtm hwuwp. oqmw
qnpalj_mli t hwGpwJpCl m tunCiwtl mnp~wJ]lG hnqbp(! uzwlJ.twu: f!wq-
4wgwa t T-130 M6r-1 liwlJ.Ciflz]l pwqw.JflCl mpwltmnp]lg L lJ.wfungp 
hwliwlJ.wpqpg: utpbGw.J]l hpnq 2112wCiwlJ.]1 7 tJ.pw mbqw4w1tlwO- bCi 
pwpopwgliwG L lJ.wtungp qwpop tp4mwlJ.wG h]111pnqtwCi 8, 6· utpb
CiwJp (!CiqqpltliwG 1w.JGn1JlJWU ubO-wguwCi hwuwp plr.]1 bplJ.m ltnqupg 

upwglj_mli bCi lWJUJ1iClb11 2, 5: 
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l1wJungp hwuwlJ.w11q[! pw1l_lj_wgwa t pLpg 3 L lj_nl'.iqwhwCiuwG 

m 12wpb11p hbnwguwG bnwlj_gt{wo hpGq wmunWbppg : U}lG~L 60 uu 

}lmpmpJwG wpliwtnGbpp lj_tnpliwG hwuwp mpwqtnnpp hbtnpG 4wll{!p-

2wl1l1 ppwGp hbmp(i lllwmp 4.flw mbqwqwJt{wa t wpuwmwqmpp~{!, 

npn pwqqwgwb t qwuwqpg , t{bppu oqwonajlg, qwGqGwlj_pg , hbaw

Cipg, t{bppu oqwanajl qpppp i.pmpnJuuwu ublJ. L wpuwtnwlJ.mppiti 

pwpa11luguwG-p2bguw G bplj_m hpqpnqtwCiCibppg : 

KM-1,KM-fA lfwljuft2ulipft wplfwmwhwu lflipliuwulipp CiwJuw

mbmjwa bu wGmwnwhwtnt{wo mwruuapGbpp qn61l_whwGliwG hw

uwp: 'l-pwup mCibG Gnt_JfiwGuwfi qwnmgt{wO-p L mw11pbpt{mu bG up

WJG pwqWJPU m11wqmn11Gbpnt{: KM-1-t! 4wJut{mu t JlXT-55M uwlj_

Cifl.?P m11wlj_mn11pg, puq KM-1A-Ci ' JlXT-100 uw4Gpzl1 m11wqumppg: 

KM-1 uwlj_Cipzp wpuwmwhwGprn (Ciq . 1.5) prnqwJpfi mpwqmn

pt1g 1 L wpuwmwhwuuw(i uwppwt{ur1mupg pwqqwgrno wqpbqwm t: 
Ur11.'iwmwhwGJ1l 011qwGt! pwCinq opqwup qwpap hf1qpnqtmGubrmtl 4 L 
wpt1wmwhwu bpbJJ ctwut1pGbpnt{ bplj_pwqmq L0tulJ.G t : 

lm6:qwhwfimu11 t1wpblli t ppwqwGwgGbt hlitnLJLUL bIJ.wGwt10b
pmj ' 

1. Spwlj_mnp[! lj_n611J1G dnmbGwUiu (1 ,0-1 ,5 u hbnwljn1m1J:>JWG 

ljpw) mr1wqtnnppumG ti2h9Gnu1 t wpdwmwhtuGpm, zwpct

dwG1} qmq[!Gpwg uwut1pGbp(i wumI11'iwGwpwp JunptugGmu 

hnajl t1h2 ' qnl'.iqp mwlj_ (Ciq . 1.5q,l) , hJ11111n(nwGGbpntl t4mtnmu 

uwGJ112Cihpt! 11hlllt1 t{bp L lj_n!'.iIJ.£! hwGnu.'i hnql1 uwqbpLmJp, 

qnpawqpbtntl 100-150 lj_\, l'.ipq: liJu bqwGwlJ.ntl wpdwmwhwu-

1[mu bG Junzn11 4.nl'.iq tpn: 
2. c:h.uGI1pGh11l! Junpwgt{mu bG 4_n6:1Ui mw4. L, l.'il1wuwuwGw4. 

pwpar1wgljhtntl , hpqpnqtwCiCibpnlj lj_wmwpmu 4.nl'.iJl.whwGnu'i 

(Ciq. l .5q,II): UJu bqwGwlj_nlj wpuwmwhwut{mu bu up2pu L 

tlmp11 ~wtj1p qnl'.it1bp[! : 
3. Spwlj_tnnpp hpm1 mup oqGntj:>JWUp Junpwgljwcr ctwCiJ1pGbpnt{ 

lj_wmwpljmu t pCiwhwlimu (Glj_. l .5q,III): UJu bIJ.wGw4.ntl wp

uwmwhwGtjmu bG tJ1np11 lj_nl'.iIJ.bp{!: 
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'Uq. 1.5. KM-1A uwqutizti wpuwuiwhwu dhJ!hfiwJti qwnmgl{wbl!I! 
L. wzfuwuiwfil!lt uqqpmfiPI!· 

w . ]!fiqhwfimJl ufuhuw. 
l. pwqwJpfi mpwl{\D.Ilp, 2. l{wtntliwl{Cibp, 3. pwp6pwguwfi-p2hguw6 hpqpnq1wlifibp, 

4. pwGDJ\ opqwlip qwp4p h)uymq1w66bp, 5. ZP\)Wliwlj, 6. pt.hp, 7. b!ufip, 8. pwlinq opqwli, 
9. ziww. 

p. ntdwJ}lli hwzilwJlq}l ufuhuw, q . wpuwmwhwfiuwfi bqwfiw4lihp: 

Uumwnwlfwpplfwu lf/Jpliuwulip: MPn-1, MPn-2A uwqfip2Gbpp 

(Gq. 1.6) wumwnwuwppuwu utubGwGhp[! Gw}uwmbutjw a bG w(imw

nwhwtnt{wa mmpwopp umppuwG (hnajl t{bppu hmumuwJJ1Ci zbpmt1 

Gt{wqwqmJCi hbnwgmunt{), Junznp wpliwtnCibpp L upG~L 40 uo mpw
uwqbp qnt'iqbpp qn6:11whw(iuwG m hbnwguwG hwl.'iwp: Uju ubpbGw

Gbpt! lj_wnntgljwcrpnt{ upwCiuwG bG. MPn-2-G wqpbqwtnwtlnpt{ntu t 
JlXT-55M uwlj_Cipzp mpwlj_tnnpp, pu4. MPn-2A-Ci ' JlXT-100 uwlJ.til1zl1 

m11wqmnpp hbm: 
Uqpbqwtnp zwpctliwCi ctwuwGwq qbtnGp t111w '12bgtjwo f}Lt! hb-

nwgCimu t (w2 L nwJu) pwt}lmqGbpt!, wtnwUGbpml qmpmmu Junznp 

WJ1UWU1Ubpt!, rµu1rn hwGmu hnaj1 uwqbpLnlJP L UWJJ!lnlU mbqwGut!: 

l.i:nl'.iqbpu wpuwmwhwut{mu bG KM-1A uwlj_Cif12P. L'ibpbfiw.Jp wzfuw

mwGppCi hwl.'iwliuwu: 
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2 I 

\.4. 1.6. MPn-2A uw4Cijtzjt wCimwnwuwppuwCi ubpbliwJp 
UlbltJfintnqpw4wa ultJhUw. 

1. zwpctwpbp l()wlt, 2. ctwfi}lpfihp, 3. Jltuhn, 4. o:w4ww}l4, 5. pit, 6, 8. hJ1qp.nqtwfifibp, 
7. qbpltfi dqwdDIJ.bp, 9. 111pw4mnpltu111p jugp'4}1 uiw.z111uiwu}ll ywfiy, 

10. 4wjung}l fihppL.lt dqwdDIJ.bp: 

[[n&Jwhwfi gwpwfifibp: lmoqwhwG gwpwCiubp(l 4n6qwhwG 
qnpDppubppg wubuwlllwpqG bu L ljwpnri. b(i wpL\wmwhwlibL upu2h 
15 UU tnpwuwqap qn6qbp: "1-pwGp WpU1WI1Pt!ntt1 bu ut1wjG ljwtun4P 
UlLuppbpwl[ntJ.: 

K-1 uwtiul1zp gwpwG[! bpljzwpp t L pwqljwgwo t 3-9 wmwuub

pnt! bnwG4Jmuw6h bnwl[gtJ.wa zp2wGwljpg m ljw]ungp hwpuwinuG

ul1g: Um~uGbpp pwp6pmpJntU[! zp9wGwljp u4wmuwup 1.tw11qw4np
tJ.mu t wligpbpntJ.: QwuqtJ.wantJ. pnlit!bm pwgwnb1m hwuwr1 wn2t...p w
mwuGbJlt! mbri.wl.twJt}mu bu tlinvp ]unpmpJwu, pu4 hbmhp wmwl.lUb
Jlt! ' uba )unpmpJWU tJ.pw: 

fiJ1/munfilipft t/mgjulip: fO-tlimmubpp tling]ubp[! lJlGmu bG wn-
2hp h hbmhp tiw]unt!P pwunq opqwuubpn4 (u4 . 1.7): 

Unw9pu qbUipntu pwunq opqwu[! l[w]utJ.md t mGpt}bpuwL lC!P-
2wGwljpg, mubumu t gwugwoh 2119wuw4p mbu12 2 (u4. 1.7w), pu4 
hwuntlJi antJ.wa wmwuubpu Ciuwu bu lJlCimu ublllp: 
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bp4pnpq qbtqpmu 4w]un4P pwGnq opqwCiu lJlGmu t gtuGgwoL' 
ubppLp uwumu wqmgt!wa wmwuCibpml (u4. l.7p): 

uq. 1. 7. liUlfllll\j_wa pmuwlj_wUm~JwU hwqwpuwCi L. phnuuwu ubpbuwCibfl. 

w, p. wn2L.lt L. bh111L.jl 4wfungmt 1ntm1mwtltngjuhp, q. ZP2tlDIJ.pL.ml pbnfilt~· 

1. wmwdCiliJl, 2. pli. 3, 6. pwp6JlwgdwCi Li zp2uwCi hprymqLwCiCibJl, 
4. hJlIIIl zp2wCiwlt, 5. qwhmli: 

Uz]uwmwCivp pbpL.wguwG UUiwtnwl[nt! JH.}1.nunwhwtJ.wppzCibpp 
mw4 mbqwl[w_rtJ.mu bu qwhml[Gbp 5, npnHp uwL l[wCituwpqbtmll bCi 

Lumwuubpp lwl.}1.pg wt!bt.P tunpwuwm: 

uztJ.wD l.}1.ngtubppg wnwt!hl wpqJmCiwt!bm bG wztuwmmu wn-
9Ll1 4wtung mubgnqGbpu: 

fih/Jwhwm lfliplifiwfilip: Cwhwqn11MtuG mCimbuw4wCi wprum

UwtJ.bmmpJWU waiwhnt!uwG mbuwCi4JmCil1g gwCi4wlJl t pt.!1whwm 
ubpbCiwGbp[! 411pwnbt ubo mwpwopCibpl1 uwppuwCi hwuwp: f!wgp 
hpuliw4wli Gwtuwmbu4wompJmGpg , pl.}1.whwmuhp[! 4wpnq bu timphL 

hj1G , l.}1.mwa 4n6qbp(l, up2Gwpupbp[l L WJL n~ pwpop wGhw11pmpJI11U
Gbp: 

Qum wz]uwmwupp uljq_pmCipp ' pl.}1.whwmCibp[! 1.11umu b(i 1llWU
up4 h ml[mpt! qnpanqmpJwu pwunq opqwuGbpnt! (Gl1. 1.8) : 

"lwuul14 qnponqmpJWU pwunr1 opqwGubpu mubG bplj4nquwup 
phb11' Ghp.pLp uwumu hwuwtptJ.wa qwuw4GbpntJ. (u4. l.8w, ,D,-514A, 
,D,n-24): "1-pwup 4wpnq bCi lJlGbt liwh qwGwqwqtwu4w4p mbupnt! 

(u4. l.8p, KOK-2): Unwtlhl twJU mwpwamu bCi qmbt hnppqnuw4wu 

qwuwljCibpntl pl.}1.whwlllubp[l: 11-wCitul[wqtwut!wl.tG wtirlttlbtntJ.' Ul(!

tn[!tntJ.mu t hnqp hbm h uwupwg(imu Ulllitnwhwa lnp m l.}1.tupm(i 

pl.}1.mm(!, pult wnwt!b1 ]unznp h ljwuwl pl.}1.mmu obrwwt!npmu t m 
gpmu qwzmmu: 
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fl.nmwgpn(i w4mp4 pwGn11 opqwGGbpn4 pl.}1whwmGbp[! LtiGnui 
bG 4mpuw(i (uqw4wnwlJ.wJpG, ubqlibGmwtlnp, .<ppbquwG) qwu hwp-
4wawJpG qnpO-nqmpJwG: 

lU p 

q 

'l.rlt. 1.8. f<hliwhwUICib.pJ1 pwCinq O[lqwfiCibpf!. 

w. qwliwli,libpmt pL., p. qwliwti,wqtwutJ.wlt, q. ~[lbq, q. ~pbquwli pupmti,, 
b. DUJ.IJ.w6.}lq UJ.mmuwCi wnwCigpntJ. qwuwti,Cib[l, q. qwCiwltCihpntJ. UJ.mmll,nq 

uti.wtJ.wnwti,, t . ubqubfimwtJ.np JlWUWli,, [!. 64.mCi ltwUJ.nit UJ.tnUitJ.nq qwCiwqCib.[1, 
p. hwmnq zqpwCibp: 

U4w4wnw4w4np pwGnq opqwG[! uqwtlwnw4w4np u11ng t qwu 
4mpnq wmwuGbpntl ~pbq (G4 . 1.8q, CeKop-3M, MTn-43): 

.'.bpbqwJpG pupmqp tnbu1mtl pwGnq opqwfil! (fi4. 1.811) hwliw
lI!Ptlwa t wtllubwau qwu hwpp qwuw4Citpn4 (Mnr-1,7, KOM-2,3, 
KOr-2,3) : 

ia-41whwmp pwGnq opqwGI! qwpnq t t11libt hnppqnCiw4wG qpp
rmtl ll.}UlmtlnrJ. (Ciq. l .8b) qwli hnqwqwll.}ntl qwCiwqGbpntl, pCilll.}bu GwL 
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nnmwgpnG pupm4p tnbuprnl (G4. l.8q): '-lbp9pG mptajl 4mpnq qnp
opvubpl! tWJG mwpwamu lmGbG: 

U4wtJ.wnw4wt[n11 U11.ll9{! (Gq. l.8q) mt11wlJ.wJt1mu t pnliwlJ.11 
tlb112mu h hnqntl u}1wGmu GhpppG WJpliwG zwpcJpl_pG (CeKop-3M) 

4wu wupwgtl_mu qw1mGw4pG' tnpw4mnppG qwli pwqwJpG ub12tfiw
.1J1G unGmw,hlwa (MTn-43): UJu qtuwmu uqngu zwpctwpt11tJ.mu t 
!!Ulll mpw4mnpp hqnpmpJWG wG2wmuwG Ltiubnp (<!.UL): 

UhquhGmwtJ.np 4uipplfitpu (Gq. l.8t) oqmwqnpatl_mu bG lipCi~h 

5 uli tn}lWUwqap ptilhpp 4mpuwfi hwuw11 u zwpawphptlmli bG [!UUl 
mpw4mnpp ~Ul-p (fiq. l.8t): 

Cf.._1m11wmfimbuntpjntfintli LWJG 4ppwnmpJntfi bG mnwgt1 li4mCi 
4wu1ml uitnmt[nq qwGw4Gbp{! (fiq. 1.8£!), pGi_ll.}hu Gwh hwmnq 211.pw
Gbpl_! (Gq . l.8p), npnGp 7wpctwpbptjmu bG £!UUl mpw4mn11p ~Ul-p L 
wztuwmnui hwmuwG uqqpmG12nt1: 

'llwuuM qnpanr1mpJwfi pwGnq opqwGGbpntl ptllwhwmGbp[! 
(,lJ,-514A, ,D,n-24, K6-4A, MK-11) G4wq tuhpqwmwp bu, pfi~p uiwm-
6wnntl tt mGbG wnwtlbt tWJU 4ppwnmpJmfi: 

,l(II-24 Ifwljlift2ft pl/Jwhwm!J (G4 . 1.9) wqpbqwmwtln11tlmli t 
T-130.1.r-1 uw4lipzp tnpw4mnpp hbtn: liJfi pw114wgwb t ubu1waL. 
pLbpm.J. 4 pwG1111 opqwfipg, n11p Citp12L.p liwumt.'i mbqwqwJtJ.wa bli 
11wGwqGbpf! 6 L hpn11 zp9wGwqpg: 
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1,,.4. l.9. An-24 uwltCiflzp plftwhwUI ubpb.uwjp ttwnntgtJ.wOpwjpli ututuw. 

1. mpwltmnp]lum}l )ug}lti.]1 UJ.WZIDUJ.Wfi]lt gwfig, 2. h)uwncnwCiCibp, 3. hbG11, 4. pli, 
5. nUJ.qw~]lq qwGwti,, 6. hn[l)lqnCiwltwCi, UJ.Wppb.[lwpwp tlinfuwp]lubtli JlWUWli,Cib[l, 

7. qfitlltltwtJ.npqtJu]lli., 8. h[lilIJ.ZP2WCiwlt, 9. qwCiwti,Gb[l]l updwG hwpdwpwCip]l 
zw[lchupbp)l h]lqpndq]li, 10. qfiq]lltwtJ.np tJ.nwfi, 11. mpwltmn[l: 

19 



Uqpbqwmp 7wpchiwU [1Cipw91muI 11wuwlJ.GbpCl p2bgqmo bu hn
flll owlJ.bphupCl: U}1G2_L. 10 uo mpwowqap ownbp[l lJ.m11tlmti bG wpow
mwJ}lfi qqplJ.pg: lnnpqwa qwGqtlwO[l hbnwgqnn~ t (w2 how.tu) pL.bpp 
0}12ngn4_: 

fchpwhwmGbpu wnwtlbt twtl bCl wzluwmmti gmpm bqwClwqGb
pl1G L. OJWG n~ pwpop awalJ.ntJ.PP lllWJtlwGGbpmu: 

.J!wphwtfwp liliplitiwtibp: .Qwpbpp hw4wpnttl[l L. 11wzmpg 
11mpupbpnul[l lJ.wpLnp lJ.mtmmp-mbluGplJ.wlJ.wG qnplJ[1Gpwg t, pwGl1 
np qwpwmbl]_mtl 12mpb11p wnlJ.wJntpJntUI! hnajl tizwlJ.mpJWU, gwGpp L. 
pbp12whwqwpp. !lb12bGwGbpp. pwGnl]_ opqwGGbpl1 lJ.mnptllitm uiwm-
6wn t l]_wnGm!l : 

<.m\}lg 11wpbp[l hbnwg4mo bG pG;_14hu wG[!Gqhum1, WJGuibu tt 
u1wppbpw4wG (gfl4tWJl1G) ulJ.qpmGpnq tuztuwmnrt tibpbClwGbpnq: 
CG11 npm!l ' tun;mp pw11b11n hwGqmti L. hbnwgqmti bG uiwppbptulJ.wli 
qnponl]_ntpjwli , pu4 t{ln1211bp[l' WCl[lGJ}.hwm qnpanl]_ntpJWU ob12bGwGb
[1lltl: Cwm tiba pw11bpt! 11w2ml1g hbnwgtjm!l bG hpmtintl lJ.wti uiwwbg-
1iwG bl]_wuw4nq: fJ·w11Llwb L lJ.puwpwl]_ !lbo pwpbp[l hnaj1g hbnwg
tibtm qn11orlif1W9[1 qn110Gw4wGnpbG ~p mwppb1nlmti lJ.n6fJ_whwGowG 
qn11etnupwgp.g . oqmwqnratjntll bG GntJU mbfuGplJ.wlJ.wu oti.2ngGb11[l: 

UGpG11hwm qn11anl]_ntJlJWG pwphwqwp ubpbUwub11[l pwqqw
gwO- bCl t.lwmmgm1 pwtinq opqwGpg, qmowG uwpvp~J, 11wmw111.J.nq 
tl111tuwtipl1;_p9 L pmCllJ.bppg : -P-wpbp[! hwGnq L. uwm111gnr1 pwGnrt op
qwGGbp[l pluuwfitlmt.l bG bplJ.m fut.lpp ' uwGpnl]_ L pwGJ}.nl]_ : 

UwUpnl]_ pwunl]_ opqwUn4 YKn-0,6 tiwlJ.Gp7p ,1;1wphwqwp tibpb
uw(i (G4. 1.10) Gwfuwmbuqwa t riwzmp owtibr1bup.G lJ.wti IO uo lun
pmpJwG qpw qmGqnq 12-65 u!l ;w4.1t1 pwpbp[l hwqwpbpu hwtiwp: 

Rwphwqwpl• pwGnq orqw(i(i WU1wtrnbpn4 uw(ip(i t: UmwoGb

l1P il}l2L. hbnwtlnpmpJIHUI! lJ.wpqwqnp4.mti t [lUtn pwpbpp obantpjwU : 
Ub12bUwJp w7fuwmwlipp [llipwgpmu uwGp4wa pwr1bp[1 hw

qw12tlmil bG uwGpp 4Jlw : 011p hwtjwp4_wb pwphpn hwuGmo bG wG
hpwdbzm bw4_wtl1, hl111pnqtwGp 3 oqGmpJwtlp uwupn 2112qmu t, 1.i 

pwpbpl! uwhbp14 LYtlntt.l bu pmGlJ. b11, np[l qwmwplJ.qmu t qwzmpg 
rpupu' h}l11pnq1wGl1 4 ut1'imgn4: 
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YKn-0,6 uwlJ.Gpzp pwphwqwp !lbpbGwG wqpbqwmwqnpqmu t 
«5e11opycb» mpw4mn11P hbm: P.mGlJ.bpp mwpnrimpJntU[l l ,9 mt. hw
mwlJ.[! 9Luligwqnp t, puzp 7Gnphl1tl hnrtl! qmqmu t pwphppg : 

\,q. 1.10. YKn-0,6 uwqlillzl:t pwphwlJ.wp ubvhliwJti 
Ltwnmgqw~wJl:tli ufuhuw. 

1. pw6n.q opqw6, 2. hh6wp.wliwjp6 wlilltl, 3. pwlin.q opqwlill 2Jl2D.ll hpll(lnq1wli, 
4. pmOIJ.hpp ZP.2D.ll hpll]lnq1wli, 5. pntlilJ.hp., 6. ctw6pplitp, 

7. 2Jl2wliw4_, 8. qgwCip: 

.J!wuI)IlI/ pwfinI/ opqwOnt/ KYM-1,2 tfwljuft2ft pwphwtfwp tfli
pbuwu (CllJ.. 1.11) GwfuLUmbuqwa t 6-40 ud ;_wt{ll1 uwtibpbuwjpG L 
upGlL. 15 uu tunpmpJWtlp pwqtlwa uwpbpG wU[!Grthwm hnupn4 hw
qwpbtnt hwowp : UbpbGwG pw111.J.wywa t 2l1~lWGwlJ.11g, [1GpwgpwJpU 
Lnpu wGplj_Cibpp!=J, zwpctwpbppg, t4wuup4_ qnpanqmpjwG pwGJlllrt fun-
41pg, ow14wqhGwJpG L. 6n6wGwlJ.wJpCi qmp.~ m pbnGwpwt!ip~ 4_m-

luwlJ.ppzGbppg : 
Uqpbqwmp zwpduwG [!Clpwy12mu tunt{l[l 1 )unpwglj_mt.l t hnajl 

ub2 , hnqwpwpwjpG qwuqqmal! owmmgmu ctwuiw4hCiwJpG l\mfuwlJ.
pp;_p.U 2, npmbajlg WJLI t!intuwliyqmo t 6n6wGwlJ.wJpG qmpz-4mluw4-
pp;_pu 3: liJumbq hnqn qmqmti t pwpbpp!=J, pwt!i4_mu GhppL.' t{ln
tuwGgqb[ntl [1Ci1uwJGwlJ.wG pbnuwpwt!ipz t{lnluwlJ.ppzpCi 5, np[! qwuq
lj_wan pbnGmti t pwphwqwp ubpbCiwJtiu qmqwhbn [1Upwgnl]_ lJ.gwuwJ-

lP pwt{lpp 4Jlw: 
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KYM-1,2 uw4Gp2p pwphw4wi;i ubpbGwG wqpbqwmw4np4mu t 
,QT-75, ,QT-75M L. T-7 4 uw4Gp2Gbpp mpw4mnpGbpp hbm: 

5 

L.q. L 11. KYM-1,2 liwlJ.Cipzp pwphwqwp U:hpbuwJp uihfuCintnqpwqwfi ufuhUw. 

l . Jump, 2. dwtqwtlbUw1jIU 11Jnluwqp}I2, 3. 6n6wUwlJ.wJJ:iCi quijl2 tlmfuwqpJ:i2, 
4. 6n6wCiwlJ., 5. pbnuwpwllJJ:i2 ipnJuwlml1i: 

fJ.W/l.JJfl tfw/jliflWiljp}l hWflp/Jgtfwfi tf/ip/ifiwfi/Jfl: vnp jntpwg4nl1 
hn11bpp Gw[uUwqwG 112w4mupg wnw2 flWZUll! bGpwpl}tlmu t lJ.I114j1u1 
hwpphguwG, np(! Gbpwnmu t 15 uu-pg pwpop pupbpp 4mpuwG, 
tjmt.lwG Lr. qn0:11whwGllwu, pG~UJ.bu GwL. uba pwpbpj1 hbnwgm1iJ1g hb
mn pwqt{wa t{lnubpp 19wt{npuwG w2tuwmwGpGbp(! : 
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2. C'U').<,U'UOH~ 'UCU'UUlifff··@"5U'U 
<!.fl"'lli<l>OP lfb.{!b\,UvbP 

<,nqwt{lnp ubpbGwGbp[! LWJGnpbG 4ppwmtmu bG qjntflWU1Gtnb
uw4wG wpmwllPnt}}JWG mwppbp pGwqwtlwnGbpmu' qwGwqwG 4w
mnJgfibpp 2pGwpwpmpJwG, uptnup L. ubGwctp fupwuwmGbpp, 2pwu
pw11Gbpp, nnnquwG 2pwGg~Gbpp lJ.wnmguwG, awGwuiwphGb11p Gn-
1mquwG L WJt GUJ.wmw4Gbpp hwuwp: 

<!.n11w3pG w2tuwmwGpubpp ubtuwGpqw4wG brtwGw4ntl ppw-
4wGwgmuu Gwtuwmbumu t 4wmwpbt' 

pGwhnrtli wG2wmmu pGw4wG qwGq4wapg L. t{ln11mu, 
t{mp4wapp mbrtwtf1ntumu, qwmwpqmu L. mwpwapp 4nUJ.l1m 
hw11pbgmu, 
hnrtwJpG 2pumpJntGGbpp hwp11wpmu L. WJtG : 

flpn2 ubpbGwubp tlbpf! G21twopg 4wmwpmu bG upwJG up qn11-
an11mp3mG: OppGw4' t12u4wtlwmnpubpt! t~pwJG u2w4mu bG pGwhn
'lf! , WJI} UJ.Wtn6wnmt 11f1WUJ2 w2tuwmmu bG t!mtuwqpw4wG uj12ng(ib-
11j1 hbm: UbpbGtuubpp up WJl tumup' Pllllflllqbpub111!, qnpauw4wun
pbG 4wmwpmu bG 4hpnhp2JWl pntn11 w2fuwmwGplibp[!: Il1mz ullpb
liwGbp tt 4w01w11mu bG bp4m qnponqmpJntfi' pGwhnrtli u2wltmu L. 
tlmtuw11pmu, WJil UJ.Wmawnml qpwup 4n~4mu bG hnflw1pnp-t!mtuw11-
11w4wu ubpbGwGbfl : 

Cum wztuwmwupp pGntJPP' hn11wtlrn11 ut12bGwub11I! umnpwpw
<JwGtlntu bG bp4m [uupp ' UJ.WJ1pbpw4wu L wGI!G11hwm qnpO-nflmp3wG: 
"lw11pbpw4wG qnpon11mp3wG ubpbGwGbpp zwpppG bG 14wm4wGmu 
upwzbpbt{l tpul}wtlwmnpGtpn, pmp1nqbpGbpI! L 4bnwzbpbt{lGbpJ!, 
WU(!Gqhwm qnpanqntpjlUG ubpbGwGbpp 2w1112l1G' pwquwzb11bt{l tpu-
4w4wmnpGbpu, qpb3qbpGbp(! L. qpbJqbp-t1LwmnpGb11I! : 

.Pwgp 4hPI! Gz4wapg, hnqw4mp ub12bGwGbp£! tJlGmu bu t4wu
up4 Lr. w4ml14 qnpOnflnLpJwG pwGn11 opqwGGbpml: "lwuuptl qnpan-
11mpJwG pwGnfl opqwGGbpn4 ubpbGwGbpp zwpppG bG UJ.WtnqwGmt1 
WJU hn11wtf1n11 ubpbGwGbpt! (pmt11nqbp, qbnw2bpbt{l , qpb311bp Lr. WJtG), 
npnG~ pGwhn11lt wG2wmmuu pGw4wG qwGq4wapg L pwunil opqwG
Gbpp rnwtln11mul! 4tumwpmu bu h1miwmb11 (pwGnq opqwGp m wu
pn112 ubpbGWJp) zwpdmun4, pu4 Wl}U1ptl qnpanqntpJWU ptuGllfl op-
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qwGGbpmJ. ut12bGwlibpp zwp12flG' tuJU hnqwipnJl utvtGwGbp{! (tpu
ljw4wumpGbp), npnGg pwGnq opqwGubp{! qpmumfl hwtlwpnuiu ljw
mwpmu b(i npnzwljfl zu111ctnuinf w (iljw]u ubptuw JP PJlW Gpg : t.lbp-
9pGGhppu tlpw , np14bu pwGnq opqwGGbp, oqmwqnpa4mu tG mwppbp 
qwGwljLibp (pl.hp) h zhptiput11: 

.PmzIJDqbpubp: llnqqnqtpGbpG wn2hflg ljw]utlwo uiwuuM qn11-
onqmp.JLUU pwGnq 011qwGGb1mtl pppm11wtlnp ljwu wGMwtlnp tnpwti
mnp(ibr hli : '1-pwliv liw]uwmtui.two bG pGwhmm zhpmntl ljmpt1m, n2 
Uho UlW!1UlCT11lf}JWU 4J1w mbqwtlm]uhtm l.t. LnWf1Ul0]2[! lj111.4flm hwp
pbglibLnt hwuw11: EwGfl n11 hmm pm111nqbpubpntl_ mhqwtfin]utlmu t 
hpuwli uljqpmGpntl_, mumfl UUJ.wmwljwhwpl.lwp t tlmp4wo12u tnbqw
tfinJubL tI}iG2h 100 u mwpwompJwG tJ.pw, fmlj wnwtlbt wprumuwt.J.hm' 
15-30d: 

Cum pl.tp mbqwyw.1uwG ' pmL11nqbpGhp[! t11umu ldi bpljm mpu1J1 ' 
~ UJ.mtntln11 phnt.J. (6 mpui) Lt UJ.mm411q pl.tnt.J. (6n l.IlpUj): 

'.:;>UJ.UlUltlIUl pl1nt.J. pnqr1nqbpGbpfl tJ.pw :pl.tp ljnzm wupwg4wa t 
hrnq zp2wGwljflG ' mruul1umpp hpljw.1GwtiwG wnwG9pp Gljwmt.lwl.lp 
rnajlq wli4.1wu mwlj (G4. 2.lw): 

Ul p 

'blj. 2. 1. .AmtIµlqhpGhp}l tn}ltqhp}!. 

w . 1.UimmilllIJ. pltml, p. mfifltl.hpuwf ft.It hnpltqnfiwltwti 11[1.DlfJwlip. 

1. 2.[ll?WfillllJ., 2. bp.]li_, 3. pL, 

q. mfifl.tl.hpuwt' DUJ.IJ.W<\}lq hwppmpJmCimlI pt.}l phpqhLnt huwpwl{npntpJWUp: 

flHfltlb1mw1 pnqqnqbpGbpfl tJ.pw (6n mflUJ.) pl..[! zr2wGwljflu 
dJ1wgwa t hnqwljwUjnt.J., l1Grn hliwpwt.J.nJilltpjntG t mwl]rn pl..[! li)Ultnbt 
hnpbqnGwtiwG h mqqwoflq hwppmpJmGGbJillu.l (Glj. 2. lp , q) : 
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ffHfltlh1mwt phml hGwpwl{np t ljwmwpht hwppwqWwG, 1'.iw
(iwu-1wphfl UJ.pn:PfltwtlnpuwG, 1wG2tpp qwpwtj_wGqwl{npuwG wz]uw
rnwCipGt11: 

Pnqqnqhp[! pwq\.iwgwb t mpwljtnnpflg la. pnqqnqbpwJflG uwp
vwtlnpmuflg ' pl.pg J (Glj . 2.2), hpnq tpljm htbwGGbppg 7, hfuymhw
uwljwpqpg, zhqt.lmJpGbpflg 2, 8: Qum zhqUmJp(ibpfl bpljwpmpJWU ipn
lfln]uuwG · timpuw a wGljJntU{! i.pnipn]ul{mu t 35-5 5° mflpmjpmd: 

p 
'bit. 2.2 . .Amtrptqhpfl Itwnmgl{wc)pwJ}lfi utuhliw. 

w. l!fiqhwfintp mbulltf lUIUluttl.llll.fli.ml t.. b~qpnltwnwqwpnu.Inq. 
I. pL, 2. ui.uinunw\tlllJftfi zbquntJp, 3. lJ.wtmfiwlt, 4. hJuwn'Hlllfi , 

5. uipUllJ.um[l. 6. l}W[16JwlJ., 7. h[l.IUl hbmuU., 8. 2bqlintJp, 

p. pt..' Itmmwli.wtqp~qU:wJntl.: 

llnqqnqhpb wz]uwmwupfl [!Upwgpnu.l ppwljwGwgtlmu bu puw
hnajl pwGqmu, mhqwipn]umu Lt. hwpptgnuL .2wGquwG IJ:bUJ.12mu pl..[! 
]unpwg4mu t 10-20 uu, upwctwuwGwti wqpbqwmfl wnw2 zwpctnuinl{ 
\.itnptlmu t pliwhnq(! Lt. ljmmwljl{mu pl.fl wn2l.tfl uwumu· wnw11wgGt-
1mJ. ljmmwljwUJ.pflquw: t.ltp2f1Gu pL.fl tlbpflG tqpflG hwuGbtm IJ.bUJ.pmu 
pl..{! qn1pu t hwG4mu hnq]lg Lt. qwGq4wol! mbqwipn]u4mu t qwmwplj
uwG mhqwuwu: 

St]uGn1nqpwljwG nq2 qnpO{!Upwg{! LWl{wpljtl_wb ljwpqntl_ ljw
mwphtm hwuwp pnqqnqhpfl pl.a.{! hbGg uljqpflg ]unpwgtl_mu t wnwtl_h
LW<fnlJU ~wlflntl_, WJGmhbmL. wumflO:wGwpwp qn1pu hwG4nul' tfin12-
pwgGhtntl mwzhqfl hwummpJntU[! : Up11Jmli12mu pGwhnajl ljmmwlj-
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owG 6wGwutwph)1 b11qwpmpJmGn t.)lnr-pwg4_nuJ t 1,5 wGqwu L. wu
pmwmp.1wop oqmwqnpa4_nu'i mpwqumpp hqnpmpJmG1!: 

qfmw2bpbljJ.fibp: 4bnw2bpbt.)1Gbp£! zbpbt.)lw4_np hnqwpwGq ub
pbGwGbp bu' Gwtuwmbu4_wa pGwhnri)l. zbpmbpn4_ pwGquwG, mbqw-
1.JrntuuwG, pbnGwpwt.)luwG L. hwppbguwG hwuw11: 

~llTJ.1! qbnwzbpb\fln4_ mbqw\flnlutlnul t 100-800 u hbnw4_n11mp
.iwG t.J.pw: 

l1bnwzbpb\f1Ghpl! hpuGwqwGnu1 qwuwqwpq4_mu bG num zbpb
t.J.1t1 mwpm]ntpjWG, WjG t' \flnpp' dl1Li[L. 3 u3, ut12pG ' 3-10 u3

, uba' 
10 u' -119 w4_bt, num wqpbqwmw4_npuwG bqwGwqp, w.1G t' mpwljmn-
11)1Ci ljgtJnq, pwp2wqGbppG lj)1uw4g4_nq L. )l.GpGwqGwg (wt.J.mnqbnwzb
pbl.[1): ll-.1nu1wmGmbump_1wG ub2 LWJU ltl1pwnmpJmll b(i umwgbt ltng
tlnri bp4unG}1, tjmpp mwpnqmpjwG zbpbt.J.m4_ 4tnwzbpbt.)1Gbp£!: 

Y:gl[nq qbnw2bpbtf1Gbpn hpuGwtiwGmd wqpbqwmw4_npl[mu bu 
pppmpwt.J.np mpwqmnpGtp)l.G, ltlrnwqgl[nq qbnwzbphl[1GbpQ· wGl1tlw
Llnp mpwl1mnpGbp)1G : 

Cum pbnliwpwlf1uwG bqwGw4J1' 4tnwzbpbl[1Gbp[! LJi.Gm d tu 
)1lipGwpwt.J-1, 4lrnwhwp4wrtpwqw(i Lt hwp4wqpwqwG pbnGwpwt.)14_m1 
(lilt . 2.3) : 

I>lipGwpbnGwpwt{ldwG dwuwGwq pGwhmm qwmwpqtlmd t zb
pbl[1G wup11119mp_1wt.lp 2P24bttn wprumGpmu (G4. 2.3p): liJu zbpbl[1-
(itq1G mGbG 1.qwpq 4wnmg4_wap: -2wllp np lunGw4_ Lt ltut,mtG pGwhnq)l. 
phnGwpw4_mu.ln pwl[wqwG)1li qthlwp t, mumI1 4bnw;bptt.)llitpG oq
tnwqnpatJmt) tli n~ \iut)ntG, unpmG hnqbp)l. t.lzwtiuwli ctwdwGwq: 

P.Gwhnq)l. qwGqt)won 4)1.uwhwpqwqpwqwli ptnliwpwt.)lt.lwG b
r1wGwljntj qwmwpqtjmu t zbpb\flp u)l.wJG hwmwql1 qwt~ hbm)l.G UJW
m)l. htm hwmw411 2p2munl[ (Gq. 2.3q): Unw4_bt 4ut[mli pGwhnrm 
phnGwpwl[1l[m1.\ t hwpqwq11wqwG bqwGwqnl[: 

.<_wp4mqpwqwG pbnGwpwt.)lmdJ! pGmpwqptlmil t zb11tt.)1)1 bp
qwpmpJtuUp hbm)l.G utwmp mbqw7wpdn4_ (Gq. 2.3q): liju zbpbt.)lGbpG 
mlibG pw11q 4wnmgl[wop Lt qwmwpql[mu bu LJi.ntlPG:, 

Y:bnwzb11bl[1Gbpn, {!um qwnwtjwpdwG, tl1Gmu bG tfoutwGwjpG, 
hl11111w4_tl1qw4wG L. 4m'ipl1liwg4_wa: UpmwqpmpJWU db9 LWJGnpbG qp-
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pwn4_mu bG h)uumljwnw4_wpmumt qbnw7bpb\f1Gbp1!, npnGg zb11bt)1U 
pGwhnIJ. t 1.hng4_mu hwpqwqpwpwp: 

Y:bnwzbpbtlit1 hpuGwqwG pwqqwgmgpl uwubpG bu qwGwljGb
pn4_ 8 zbpb¢1! 5, wn2L.)1 t.)lwqwGI! 4, hpqpnqtwfil! J, qgpm 1, £!Upwg
ptu JpG wGP4_Gb}lI! 6 · 4bnwzbpbt.)lp pwGnq opqwfil! pwqqwgwa t qw
GwqGbpn4_ zbpbt.)lpg L. wn2L.p t.)lwqwGpg: 

ill 

q--- I} 

\,q. 2.3. ~pqpnqwnwqwpnuinq qgqnq qhnwzhphtlt]l. qwnmgqwi'Jp{! L.zbphtltlibplt 
mbuwqfihp[!. 

w. ltbnwzbpbt}lli ]!fil}hwlimp mbup]!, p. plipliwpbnliwi>wtlttlllIJ. zbpbt}l, 
q. \tlluwhwplJ.wqpwqwfi pbnliwi>wtlttlllIJ. 2 bpbt}l, 

fl. hwplJ.wqpwlJ.wli pbnliwi>wt}ltlllIJ. 2 bpbt}l . 

l. qgp~. 2. jlWP.2WJPU ZPl'W!iwq (ljliQP.p), 3. h)uym4UWli, 4. wn21..1t tltwtiwu, 5. zbpbtlt, 
6. wfipl[!ibp. (hbl.lllip), 7. pwp.dp.wguwli lPl'Wuwq, 8. qwfiwqCibp: 

. SblufinLnqpwqwG qnpa!!Gpwgp LJi.wpctbp ppwqwGwgdwG hw
t.lwp uwtu' zbpbt.)lt} tunpwgl[mu t wnwl[b1wqntjU ~wt{lntl, wtqw' UlW
pnqmpJWU lgumGn qmqwhbn wumptimGwpmp qmpu hwG4_mu hnq)l.g : 
vdw(i qbutpmd zbpbt.)l[! 19l[md t wupn112mpjwtlp , puq igwl[npow(i 
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6wGwllj_wph{!' 4p6wtmjmli hp4m WUCfWU: OppwG ubb' t mwzbrUi hwu
tnlllpJmti{!, WjGpwG wi.J.t1ti LWtl t igwi.J.npqmu zbpbt.}1{! (dpG~l.t 1-1,1 mg
tYw G qnpaw4gnq): 

q.pbJIJbpubp b. qpbJIJbp-t1b.wmnpObp: fl mwppbpmpJmG pmtrµi
qt11Gbpp l.t 4bnwzbpbt.}1Gbpp' qpbJI1bpGbpG m qpbJqbp-ttl.twumpGbp£! 
UJ.wm4wGmli bG wG{!Gqhwm qnpanqmpJwG hnqwt.}1np-t.}1ntuwilJlw
Y.wu libptGwGbpp zwpppG: 

Cl-pbJqbpGbp[l pL.p mbu12 mGbgnq pwGnq opqwGGbpnq hnqw
tlmp-tpntuwqpwlJ.wG db12tGwGbp bG' Gwtuwmbuqwcl pGwhnrUi t1wY.b-
11LmJpf1 hwppwctMwG, 19qwa12Gtpp hwppbgdw(i, 2pwGgpGbpp hw
uwhwpphgt.lwG l.t WJL wztuwmwGpGbpp hwuwp: fl-pwGp, {!Uln WCfpb
qwmwtlnpuwG , l]lGmu tG 4gtl_nq, 4puw4g4nq (qwpwqwGaji~) l.t pGp
uwqGwg (wtlmnqpbjqbp), {!Utn pwunri OflCfWUp nGqqp4uw(i LWJGmp
JW(i' btuGp (3,7-4,5 u), pbpl.t (2,5-3 ,5 u), {!Utn pwGnq opqwGp 4wnw-
4wpuwG' abn12ntJ., uttuwGplJ.wlJ.wG L. hpilJlwtl1tiY.w4wG 4wnwqwpm
tlml: Pnp111 qpbJqbpGb11l1 w2tuwmwGpp u4qpmGpn, pwGnq opqwGGb-
11[1 L 4WJlqWtlnpnu.iGbp[! u}1wGdwti bG: 

Cl-ptJ11b11Gt11lt hlnYGw4wG ~>mG4g!1wGbp{l GwtuwmhutlwO- tG hn
qwhwmw4J1 tqpn-1>I11wtlnpt'iw(i (p hwzptl 4.nriwJpG t.}1nunpw4Gbpp~J 

hwGtlwO- pGwhnqp), qJmqwmGmbuw4wG 6wuwu1wphGbpp zptiwpw
pmpJwG l.t Gn1mquwli, t[rnpp mmqt.lwG gwGgp 2pwGg12whwGuwG, twG-
2tp[1 11wpwt[wGqw4_11pt\wli, wwppbp mbuw4p hwppwqamt'iGtpp, 6w
fiwUJ.w11hGbpf! OJntlipfJ tlwpphtm Lt WJL w2tuwmwG12Gh11lt hwt!wp: 

(l-phJil-h11Gtp!1 hpuGw4wG hwGqm1guhpG tG (ti4. 2.4w) pwGnq 
opqw un' pl.tn 1. [llipwgpwJpG 2 L. vwpzwJpG 8 zp2wCtwY. Gbp£!, wn2L.ti 
7 l.t hbml.tp 3 wGpi.J.Ghpl.!. 4.wnwtJ.wpuwG opqwGGbpn 5, Y.9lim 6· @-Lu 
mul1tl_bpuw1 4wtupzn4. Upwgwa t J2Wf12WJpG zp2wGw4p 2112wqwpow
JpG 2112wupti , pGzt1 wprl.JmGpnu.l hGwpwtl_npmpJmG t umbqbl..lmu mq
qwapq L hnpl1qnGw4wG hw11pntpJmGGbpmd pL.p mbqwlJ.wJbt mwppbp 
wG4JmGU.bpp mwlJ., Irn4 qpbJqbpt1 bpY.wJGw4wG pwqwG WUJ.whntl_nu.l 
t pLl1 180° 2l12WI}.W ponttl{!: 

.P-wpzwJpG 2p2wGw4p lJ.wtup~ {! L. zp2wqwpowJflG oqwlJ.pG qpw 
upw9mun ptlLJl bG lllWtPU 2!12WIJ.Wpow.1flG oqwlJ.I! llj_Ullllbt flp mqqw
apq wnwugpp zm112l1' t.}1.ntl_mtuhtntl 1!GIJ.q114uwG O wG4JillUI! (G4. 2.4p), 
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pw116pwgGbt 4wu ti2tgGbt pwpzwJpG zp2wtiw4p w2 4wt1 owtu 4.nq
libp[!' t.}1nt.}1nlubtntl lJ.mpuwG p walumG!.! (GlJ.. 2.4q), wupm12 tp4wpmp-
1wup pwpopwgGbt lJ.wd f12bgGbt pwGnq opqwGr.' t.}1nt.}1ntubtntl 4.m{lp
.i.J.nq mwzbqfl hwummpJntGI.! (GlJ.. 2.4q): 

Ul 

tJ-------1 f -------s ;;; 1» rr> m :Y 

p q q 
l,q. 2.4. tigqilll. qpbJqhp}t qwnmgqwOJ?l! L. qwpqwi.J.npuwfi ufuhuwfihp]!. 

W. l!fiiiliwfimp UlbUI!I!· 
1. fli, 2. nGfwgpwJ!ili ZPl!Wliwll, 3. bbm!ili wlitiil.lib)l, 4. ubphliwqw)lP, (iuwwmbJ\, 

5. l{wnwqw)lUWU tbwlt, 6. li9'1!, 7. wnj!li!J. wli!iqlib)l, 8. pw11zwJP.li lPllw(iwl(, 
9. 2Jl\!W.llWJ1'1WJP,U OIJ.WI{, 

p. nfiqqpquwfi wfillJwfi lflnl}m)umul!, q. ftmpuwfi wfillJwfi lflmpn)umlil!, 
'l· qmpi.J.nq wwzhq}l hwumntpjwfi lfinlflntumul!: 

fctl.tp ajipp[! lJ.wpqwqnpi.J.md t l1wmwptln11 wztuwmwGpfl pGnlJ
f)pG hwUWUJ.WlllWUtuwG' 1.!Ulll pGwhnajl hwm4mpjntGGbpp: 

.!,nqwJflG hwmw4p tqpn1>ti1wtl_npuwG qnpb{lGpwg[! pwqlJ.wgwo t 
bplJ.m qnpanqmpJmGpg ' pGwhnrUi 4mpmU{! tupwt.lwm[pg (lumtlbm) L. 
mbqwt.Pntumu[! 6wGwtqw11hp wnwGg12: .PGwhnq[! tupwuwnt[lig Y.I!m
pbtm hwt.lwp pL.[! pbpqmd t [!UilLWJGwY.wG mqqwopq hwppmpJm
Gmu, Y.mpuwG p wG4JmG{! mbqw4.wJtl_mu t 11-15° wGll)wG mw4: 
.PGwhnrUi mbqwt.Pntumd[! pl.tp bplJ.wpntpJwt.lp' qbt.ajl 6wGwUJ.wphfl w
nwGgp, flpwlJ.wGwgt[mu t num {!GqqplJ.dwG e wGY..1wG mwppbp lib
ompJmGGbpfl: OppwG t.}1n12p t l}lGmu 8-G, WjGpwG t.Pnpp t l]lGmu {!Gq-
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<l:Jl4ilwti LWJUlllpJntfr[~, hhmL.wpwp Ciwh qphJ11hpjl wpmw11111111w4w
Cintp.JntU{!: li.111 UJWtnfiwnml {!tiqqp4ow(i 0 wCilLJmti(i J:!Umpt1_mu t J:!Utn 
htiw11wt1_nppG ubb, ptu.Jg WJGpwCi, np pCiwhnq(i wJGtqWJUwG uwhp pLp 
bp4tuJCipml (0<90-<p, npmhrt cp-G ztfluw(i wCilLJmGCi t php L. pGwhnqlt. 
u112L.): 

c+ptJ11bp-tLL.wmnplihpJ:! pwp6p wpmwrymqw4wCintpJWU, wCi
J:!U!1hwm qnpbnl}ntpjtuli, Ghq tlwuGwqpmwgt1_wb hnqwtflnp ohphCiw
Gbp bti' Gw]uwmhut1_wb hpoCiw4wGmu wt1_mnonpflLWJpG fiwCiwUJwph
Ghpjl nl pwpap LQwt[n11mu ppw4wuwgGb[_111 L. nl ]unp[! 2pwGgpCihp 
pwgh1m hwowp: ~wriqwgwb h(i qmpwGwjpG mpt4fl pwGnq opqwCipg 
(npUJhu 4wCinG' qGqwoL. (ccpep1-11.1ecKHi:f) u4wt.lwnw4fl mbupnt1_), l!U'l
tW.Jtiw4wG t.lm]uwqpfllP9 tflnjuw1wiitP m ~wnwt1_wpuwG opqwGCibpp 
wzp1wmwGpli ppwqwCiwgGnI} zwpdwpbpuwG zwpctplPW '1-Gqw6L. 
uqwt[wnwqjl m11wowqpb[! qwqomu t 0 =600-1200 t\O, qnpntpJwG zw
nwt.l}1111f (0,85-1,0)-0, upuwG w04Jntti[! ' 15-20°, qmpuwG wti4_JntGJ:!' 

20-40°, I!Ll11qpqow(i wGlLJmGrf 0=40-50°, J:!Gpwgpp junpntpJlllGJ.!' 
(0,4-0,5)-0: Cl-tiqwaL. uqwt.lwnw4n4 qmpt1_wo pGwhmw pwp6pwgt[mo 
t tt4wt1_wnw4lt t1w4bpLmwnt[, pwtflt1_mu t1_mjuwqpJ1i t1 librn~hp owu)1 
tnl1r1mJp, npmhqlt.g ti mbqwzwpcttl.bLntl. ptutflt.lmo t qnqp 4wu t.lm]uwq
pwu}1smq : 

lipI}JmliwphpntpJntCimu wpmwrwtl.mu b(i 03-1 L. 03-6 ow~Cipz
Cibr1}1 qph_1qtptitp: 

<wppft;tibp: <.wpphyntUJ:! qwmwptjmu t 11wzmjl wlihw11pmp
JntLltihpp lit.lwqhguwG, hwm4wtqhu nnnquwG w2tuwmwtipGhp}1 wpq
_1m(iwtlhmmp.1wu WUJwhnt.luwG litqwmw4ml: 'l-wzmhpp t.lhp2Gwhwp
pbgmll[! 4wmwpt1_mu t h114wpwpwqw hwpppl Ghpm-1 (opCi)h15 u pw
qw.1ut.l), npnCip tl1tinuJ hG zhpht[1w1{np h pLmt1_np: 

. Cbpbiflwtfnp hwppftlft zhpt41u wn2L}lg, t[hpL}lg L. libp12hl1g [p
umo t pwg . lihpph}1 uwumu mhqw4w.1t[wb t lJiCimu qwGw4: Cbpht[1}1 
zwpJt.lwG ctwowGw4, J.!Utn hCiwpwt1_nppCi, 4m11t.lmt1 b(i wGhwppntp
Jlll(iCih11I!' zbphtfljl wn2L.}1 owumu wnw2wgGhLntl. 4mmw4wUJppquw, 
11Jll! mhriwzwpauwu {!Gpwypmu L9tlmu t tflnubpJ:! L. hw11pmo wuhwp
pmpJm(i(ihp{!: Lw.1Ci 41111wnmp.1mu mub(i D-719, n-4, n-2,8, nA-3 
uwqGJ1zlihpl1 zhpbtflwt.lnp hw11ppl CibpJ:!: 
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idtt.wtfnp hwppftltibpli oqmwqnpot{mo b(i qwzmp Gwjuwywti
pw.1l1G uzwqmpJwU GUJUlmwqnt{: U11mwqpmpJmGmu zwhwqn11ot.tmu 
hG Mo-6,0, Bn-8, BnH-5,6 uw4GpzGbpjl p.L.wt1_np hlllppplubp[!: 

~wppplGbpntl. t{bpwgtl.mu h(i WJ U wCihwppmpJntCilibp]:!, npnCig 
tpqwpmpJmCiu ~fl qbpwqwGgmu uUlhUUllit1_wa plllqWJP 4p4uw4p hp
qwpmpJmGJ:!: 

tpuqwtfww.nplibp: t12uqlllt[wmnpGbpJ:! umnpwptlldwut1_mo hG 
t 114m ]uupfl' ujlwzhpbtfl L. plllqtilllzhphtfl: 

U]lw2lipbtft tpu[/wtfwmnptibpp Gw]ulllmhut1_wa bG puwhnajt 
t)JUl415wG, wJCi tl.mJuwrwwup2ngGbpjl.Ci pbnCibLm 4lllu mhqwtflnJuhLm L. 
tqw'hwu2t[nq mbrimu phnGUlpwtflhLnt hwuUlp: Swpwmhulllq pwGnq 
opqwCiCihpl1 (Gq . 2.5) wn4wJmpJntGJ:! pntJt t mwlJiu upwzbpbtfl tpuqw
l{wmnpGhpJ:! 4ppwnbL wubGwmwppbp, W.JG t' hnriwtflnpuwG, 4n11-
UllllJ1-tnh]uCipqwqwG, 2t1G-11nGmwdw.1 pG , pbnGuwG-pbnGwpwtfiuw G, 
2pwGgpwuwppuwG, 9pwCig12wqwnmguwli h WJL wzjuwmw G12Gbp qw
mwphLlll hwlllll]l : <!.lllmnt4 zbpbtflCihpntl. L. wwgmgpz utw12Gb1mtl hw
uwwowG zunphpt{ ujlwzbpbt1_1 t puqwtlllltnnpGbpG oqmwqnpal{mu bG 
wnwtl.ht WJ111JntGwt1_bm: 

UmwGqwptn zbphtpCihpntJ. tpuqwt1_wmnpGbpl! 6hwtlmJumu bG 
l111lllUgpp mbupu, mGbG gwap wpmlll11pnqwqlllGmp_1mCi, puzp hbUJb
tjwli12ntJ. Ult{hLtuGmil t mhqwzlllpdhpp J2UlLltu4u L. pwpopwGmil tuz]uw
mw G12J1 tupahp[!: 

Ulig12t1m1l 4wu O:hqpbpnt.l zbphtf! GbpJ:! umwGqwpm mln11tr1I1 hw
t\huwmmpJwtlp qqwumpbCi wpl}Jntfiw t.lbm bu 211wGgpl1 (21111) hum1tu
tm utupphLnt hwuwp (Ci4. 2.5 w ,b,q) : 

lllpn.'l>}lLWJpti zbpht.{1GhpJ:! (U4 . 2.5 q ,q,J) LWtl. lU(lllJlllUl! hG tnw1}1u 
zbpbtfll! 2pwCigpp hpqlllJU12ntl. 2llll1cJt1_hLnt oqGmp.Jwdp ppw4wGw~Jtlntl 
uwppilwu qbUJpmo h uiwhuiwGmu bu 2JllllG g12}1 w GhrwcJhzm tqpn

l1J1w: 
.!,.bmwqwpa pwhnt1_, LWJulllgt1_wb tqpn~}lt11 , hwpp ~mpm1 uw.1-

pnt1_, wnwGg UlmwuGbpp (u4. 2.5u) zhpbtflGbpJ:! 4flpwnt1_mll bG 2u
pwlig12Cibpjl tflnpowG h uwppuUlG JwuwGwq : 11-pllllip opwcJUluwCilll4 
6Lwl{npmu bG 1: I-1:5 2bUJ b11: 
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l2muw4wCimpJwUp wqmnuuJ.womp3wCi hbmLwCipm.J. Ln111.µgwo 
211wCigpCibp}1 uwppuwCi ctwuwCiw4 iwtJ. wpI1JmCip L 2-3 wCiqwu wi.J.h1 
wpmw1ymqwl.J.wCimpJm.Ci t umwgi.J.mu 1,5-2,5 u lWJCintpJwOp m 
0,4-3 u

1 
mwpn11mpJwilp uw11w6L 2hpbtflCibp oqmwqnpohwu 

(Ci4. 2.5p): 

\,q. 2.5 . .2pwug;nubp}l uw;npuwu u}lw2bpbip l:l!u~wtlwumpubptiu 
qgl(IUJ. hwmm~ 2bphipubp. 

w. wfig,l?b1u11f ~p}l hwmwlj}l UW,l?{lUWU, p. uwqwdt., q. pt.}lqfihlllll(, q. hpqwpwgtlw~ 
wmwufihlllltl, uwqwdt.' ~pwmwlj}l pmuwqwGmpJwfi hhnwguwli, 

li. mqqwdflq qmpnq UWJlllltl' hwuwtptlw~ qwhmqfihlllltl (hbmwqwpd pwh), 
q. wfigpblllll(' UHJ.ll:t>J:ttWJ}lfi, t. lWJfiWgtlwb'' UllllUltlnq hpl}pilhWll.DllI}Wl,tntl, 

(!. 1w;fiwgl(wcY mqqwd}lq qmpnq UWJpnl(, p. LWJfiwgtlwO" nnlllwliwJ}lfi 2w1u:twphlllltl 
llllllUil{nq, u. lWJfiwgl(w~· uwn:t>P.tWJ}lli, }!. . LWJliwgtlwb'' hfid}li}l qUlpm\ lliUIW{lWUlDI{, 
t. h}ll}Ilnhwqnpqwqnl(' hwpl,twJ.lllwl,twfi qnp~mpJWfi, tu. (!fiq1wJliwl,twli Jlbpl(w<>1mtl, 

o. fimJfil! • unm:t>P.1w;P,fi: 
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b11l1wpwgl{wo wmwuCibpntJ., uw11w6L 2hpbtflCih111! (Ci4. 2.511) 
pLUJl2W.Jill.U bCi pmuwtiwGmpJWU wpUWUlWJ}lCi hwuwtiwpqn L wupnq
~HllP.JWUp rµnpu hwCimu wJCi 2p}lg: 

f!muwowo4}1 ubo tummpJWU L 2rl• pwpop uw4wp11w4}1 UlWJ
tlwCiCibpnu.l pwpop wp'lJmCiwtJ.bmmpJmCi bCi wU)whntJ.mu hCi6J:i.il1 41!m-
1rn11 WUJ.wpwumi.J. L hJ:i.qpn2wpctJ:i.Lntl hwuwwtJ.wo hwtiw11w116 pwhml_, 
LtuJCiwgtJ.wb l'iw11woL 2tpbtflCibp[! (Ci4 . 2.5}1), npnCig oqGmpJWUp J:i.pw-
4wCiwgtJ.mu t 2pwCigp}1 pmuw4wCintpJwU hruCi6, hwi.J.wpmu m hbnw
gmu: 

.QpwpbptJ.wO-pntJ. 2pwGgpGbp}1 [!Cil}tWJCiwltwCi uwp1ntwG flbUJ.
pnul 1wtJ.wqntJCi wprumCir- t umwgl{mu hlimwqwpo pwhh11}1 2whw
qnpMwCi [!Cipwgpmu (G4. 2.5 t) : 

tinUJ.WUwJJ:i.G 2wpctwph1mtl tpu4wtJ.wmnpCibpp tJ.pw mbqwltwJ-
4wo- OIIU)WUWJpU uhtuwG}lqilml U)UlUltJ.1111 zbpbi.J.1Cibp[! iwtJ.wqmJCi 
WJHlJill.Cip bu WU)Whni.J.nnt 2pwGgpGbp}1 uwppuwG chuuwCiw4 ' {Llliw
UbLml hwmwl.J.wunm zbUJ.bp[! (G4. 2.5p): 

QpwGg12Gh11J:i. hwmw4}1 L zbt4bpJ:i. uwppuwG 1wtJ.wqmJG w1111-
JntGp t WU)Whni.J.mu LWJUwgtJ.wo (1 ,3-1 ,8 u) zbphtfl[! (G4. 2.5b): 

Cl-pbJ:PbpJ:i. 2tpbtflntl (Gl.J.. 2.51} uw12pi.J.mu t 2pwCigpwhwmw4j1 
tuJnn pbptlwbpl!: 

1Jpw2hpbtl1 tpultwtJ.wmnpCihpu, (!ULn CiwjuwmbutJ.womp,1wCi, 
urnnpwpwchuG4nu.l bG bpbp lut~p}l' mCi}1tJ.bpuw1, 4J:i.uwmfil1i.J.bpuw1, 
hwmm4: 

!l1'Glnlbpuw1 tpu4wtJ.wmnpGbpl1 l1wnmf14wbp[! fHHJI t mtut1iu 
oqmwqnpob1 ,1npu mJ:i.UJP tflntuw11pGt1t1 pwCinq uwppwl{n11muGbp: 
vp4m-bpbp mJ:i.UJ.J:i. pwGnq uwppwtJ.npmuGbpntJ. tpu4wi.J.wmn11Gt111! 
u1wm4wCimu bCi 1.J.J:i.uwmCil1tJ.bpuw1 tuupJ:i.G, Ji.ult uj1w.1Ci ub4 m}luil1 pw
Cinq uwppwtJ.npmuGbpnl{ tpu4wtJ.wmnpGbp[! · hwmm4 jut.lppG: 

fl1'G}li.J.bpuw1 tpu4wi.J.wmn11Gbp[! hwt.lwuii.J.nu:i bG l{rnpp L zwm 
tlinpp mw1m11mpJwG zbpbtflGbpntJ., hwmm4 tpultwtJ.wmnpGbp[! (pwJ
pu1 11pwq1wJGbp, hwGpwtflnpwJJ:i.Ci, pmGbtwJJ:i.Ci L w11G)' t.lbo mw1m-
11mpJwG 2tpbtflGbpntJ. : 

Qum hnp}lqnCiw4wCi hwppmpJmCimt.l uimmt!w(i wuml16wGj1 ' 
tpu4wtl_wmnpGbp[! UiGmt.l bfi WWUJ.UlnLJUl L n,1 Uiwt4mmJm (t.lJ:i.G,1l1 
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0) 270 : qbp2pGGbpu unGmwchlmU: bu wGptJ.wtJ.np mpw4mnpubpp L. wtJ.-
mnt1npp1Gbpp tJ.pw : 

Cum P.Gpwg12wJpG uwup' mwppbptJ.mu tu wGptJ.wtJ.n11, pppmpw
tJ.np, pwJ1nq, tp4wpqbwJpG L. 1nqwgnq tpu4wtlwmnputp: 

~prymubumpwmPtl zpGwpwpmIJJntfimu L. qjntqwmumtuw4wG 
wpmwqpmp_Jm(imu utumpwmPtl hwuw4wpqbr1ti 2whwqnpauw(i hw
l~wp oqmwqnpbtlmU bG 0,4-2,5 u3 mwpnqntIJJWU zhpbi.putpml flPIJnL-
1nutJ.np m 0,15-0,65 u' mwpnqmIJJWG zb.pbi.pGtpntJ. wfiptlwtlnp tpu4w
t[wmnpGbp: 

ci..1mqwmumbuwljm(i wpmwqpmpJmtimu oqmwqnpbtlnq pnLnJl 
tpuljwtjwmnpGhpG mGPtl hpuw L b.G : 

\,bp4w1muu wpr11muwpbpmpJmGmu wpmwqptlmu b.G tp.n}uw-
11l1GhLl1 hbmL.JWL pwGnq uwppwtlnpmuGbJll! (u4. 2.6). mqpq pwh (w), 
hw4wqw110 pwh (p), qpwqLWJG (q), 4nqw12wGq qpwqtWJU (q), qpbJ
-1ihp (h), 4nmGlj (q): 

h 
q 

°lilJ.. 2.6. fll-lijlqbpuwt tpuqwqwumplibpp lflnJ.uwpplibtlt pwlifill 
uwPDwqnpmuubp. 

w . m111tq pwh, p. hwltw11wpl\ pwh, q. qpwq1wJfi, q. l.J.llil.WJltfi qpwq1wJfi, 
b. qpbJ:iibp, q. l.J.nmfil[: 
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fJ..pWQ[WJUlll/ nt hwl/WI)Wfld pwhnl/, tfbjuwOftljwljwlJ b hft.Jum
hwqnf1l)Wl/m/ hwtlwlfllfwt} l:puljwlfwmnpObflft [JfiI]hwlJmp ljwnmg
tfw~O m wzjuwmwOpft uljqpmOpf!: '1-pwqLWJUp pwGnq opqwGJ:!, np
t4hu ljwGnG, ljwtutlmu t uttuwGpljwljwG zwpJwphpntJ. pppmpwttn11 
mpwljmnpp tlpw (Glj. 2.7): UJG pwq4wgwo t zbpti.ppg 5, u1w12pg 8, 
mqqnpqpg JO, ULW12P 4wtul1[p CimqwGml 2 pwquw6wfuwpw4t1g , zbph
tJ.ill wupwpap[ /, 12wpzwjpG 91.t pbnGWIJtutlinq 6 <'.inltj_wGGbppg: 

ChpbtpU mGp qnqwppwljp mhu12 , ljwtutlnu1 t wupwpal1i Clnltj_W
Gp!-J: .f!wpzwJpU bpljm ZllIJWGb11P. 7 up OWJpntJ. upwGmu bG zbr1bi.ppG , 
u_1mu ow.1pntl' pwpzwJpG 6nltj_wGpu: 

°lilJ.. 2.7. '1-pwqtwJlinq l:pulJ.wqwumpp qwnn1gqwbi;!wJpfi u).ubuw. 

I. zbpblfl]l twwJ]lfi '1ll£111I!, II h II w. puwhnIJlt ub2 umlibtnt zbpblfllt ulJ.qpfiwlJ.wli 
h qbp2uw1J.wli ajlppbpf!, III. 11wliquwu qnpb'{!lipwgf!. 

1. wllpwp&p~ 6ni.qwCi, 2. pwq_uwnwfuwpwqp tiwtu!itli am.qwCiCibp, 
3. pbnuw~wtjmq Ptnlj, 4. zwp.clmCiwlj zrww, 5. zbp.btli, 6. pbnCiw~wtjmq nnuiwu, 

7. pwpzwJpfi zrww, 8. ULWP, 9. pwpzwj)l.Ci Dnllj_WU, 10. fiiJll\llflll: 

'1-pwqLW.JGntl tpuljwtlwmnpp wzfuwmwGpp [!UIJW9PI! pmqljw
gwb t hbmL.JWL qnponqntf}JmGGbppg . pGwhnqp ljmpmu, zhphipp 1gw
t.J.npmu, zhpbtp.p pwpapwgmu, tpu4wttwmnpp hwppwltlt ltj_UlilLJUl, 
qwmwpljow(i mbqmu zb.pbi.pp qwmwpljmu, hwppwltlt hwljwnwlj ltj_[!-
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mm_1m ll!1G~h pwG11uwG mhIJ.l! h zbpbt}lp }12bgmu pwG11uwG hwuwp: 
lipp wt.lptupop~ 6nUjWGQ pwg t pnqGmu zbpbl.}1£! , tj_wp2pGu l ql1ppl1g 
nG4Gmu t Ghpph h tuptJ.mu puwhnajl uh2 (II 4wu Ilw ajlpp) : UJGmhb
mh 2hpbl.}1g Gwtu ' unmbgtj_mu t tpu4wtlwmnppG' upwawuwGw4 oqb
Lntl wupwpol1l am4wGQ, Wlljw' 2wpatlhLntl 4mpmu t mwzbIJ.£!, li)W
tJ.nptJ.mu pGwhnqntJ., pwpopwgtJ.mu h ll.J.twm~mpup llJ.UmtJmntj_ mhqw
ttmtutlmu phnGwpwt}lt.'imG mbtl_l! : '1-pwGntj_ wtj_wpmi.J.nu.l t mbtuGntn
qpwl1wG 9P4tn: 

<!.hmwqwpo pwhu hJuww41.P4w4wG qwnwtj_wpmuntj_ n2 1.Pwu.m
urntJm wG}l.4Ghpntj_ tpuqwtJ.wmnpf1 (G4 .2.8) h}nHiw4wG uwppw1ln
pmuG t h LW.JG 4flpwnmp3mG mGp qJnLrJ.WmGmbuwqwG u111mwqpmp
.1mGmu: tpu4w4wmnpp wnwGgpwJpG uwubpG bG 2r2wGw4I! 2, lllI!U1-
mwu.1mGl! 3, ULWPI! 5, hhGwpnGw4t! 6, zbpbtj-ll! 8, uajlm 13, hpqpn
q1wGGhpu 4,7,10,12, hhGwuw2}14GhJ1I! 11: "lt.mnwu.1mGI! pwGnq uwp
pwtJ.npuwGl! hGwpwtJ.npmp,1mu t mwwu lljtnmi.J.ht 160°: 

"Uq. 2.8. lilifnlwqnp mpwqumpfl pwqwJfl tlJlw hlttwwtlW.lJwqwli 
qwnwqwpmuntl tpuqwqwumpfl qwnmgqwbjiwJflli ututuw. 

I. Ulpwqmnp, 2. qwtutlllll uwppwtlnpuwfi z112wuw4, 3. ll!UltnWUJntfi, 
4,7, 10,12. u1w11p, zbptnpp, hhliwpnfiwltli. hbfiwuwz.Pltli hpqpn1uwfifibp, 5. u1w11, 

6. hhfiwpnfiwq, 8. zbpbip, 9. hnqwqwll!, 11. hbfiwtiwzp4, 13 . till.ti~. 14. pm1qnqhpp ph., 
15. pm1qnqbpp ph.p hpqpnq1wfi : 

Y.w_1mGmpjwG pwpopwguwG Glljwtnw4n4 12wGr1uwG uCipwg-
12nu'i tpu4wtlwmnpp, pwgp wGfltlGbppg, hbGtlmu t Gwh hpqpnqLwGGb-
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pn4 hwtYwunlwa hbGwuwzpqGbpp t.Jpw: .:!..bmwqwpo pwhG wGhflw
J t7umtpJwO 11hlljpmu qwpot1_mu t majlq qnpbnqmpJwG: 

<.fl11rw41.P4w4wG 4wnw4,w1rniun4 tpuqwtj_wmnpu hwt.lwtJ14mt.l 
t (iwh qpbJ'.pbpp zbpbt}lntj_, 4nmGqp 4wtu}llntl, u}11nup, Otl_llUl}l , WJI. 
li_1mphpp phnGuwG uwppwl{npmuGhpnl{ t. w31G : 

f!m tl}Ilqh11w JpG uwppw tJ.npmuGbp}l wnqw JmpJntUJ:!, npUJ.bU hw
t1w42Jm, hGwpwt[npnq:iJmG t mwlJlu 4wmwpb1 tupwt.lwmGbpp hnqw-

1l1~w : 
Pwqliw2bpblft tpuljwtJwmnplibpfl upw 2 h pbl.}1 tp uq w tl w UUl 11G h-

11 11 hwubuwmmp.1wup mGbG up 2w11P- wnwtlhLntPJntGGhp. t}lnpthuG, 
1jmtuw4pt.'iwG h phnGwpwt}luwU qnpanqntpJntGGhpf! qwlllwp4mt.l hli 
ujnutJwuwGw4 m wGr.GJ1hwm : DpwzhpbtJ.1 tpu4wtj_wmnplihp}l wp
un uflpntl_w4wtimpJntGI! 1,5-2 wGqwt.'i gwap t , mhuwlj_wpwp tGbpq)1w
.J i1 ihutuul!· pwpop 20-40 %-ntj_, pGwhnt1_)1 tJ.mpuwG (3KCKaBal.\Hl'I) mhn-
11mpJmfr1} 4wqumt.l t f!GI].hwGmp w2tuwtmuGpl1 15-30 %1-l!: 

Pwquw2bpbtl1 tpulj_wtlwmnpGbp}1 w2tuwinwGp}l wpcJbpQ 2l!
pwGgpGb11I1 m tu11w11wmGhpp t}lnpuw(i htuuwp J19Gnu'i t 2-2 ,5 wGqwu, 
l1G ,1 I! pwgwu1ptj_mu t GpwGml, np WJI} tpu4wt1_wtnnpGbpl! Gb11 t.lwuGw
qj1u1w94wa bG Lt 4wpnq hG w2tuwmb1 upwJG pwpwqbpa m 4n6qw
ql:ipa I-IV lftupql1 pGwhm1hpnu'i : 

f:!.wquwzbpbl.}1 tJJutiwtJ.wmnpGt111.1 ij1Gmu hG bp4m tnpUJ.p ' LlllJ.LU
~1u1 L gwt'iwpw6wGWUJ.WphwjpG : 

5wt.lwpw6wGWUJ.Wl1hLUJpG pwqt'iw/bphtjl tJJU4W~WUlllJ1Gbp[l 

hl1t1Gwqmlimt'i 1JlUUW4wpqt1_mu b(i [!UUl zwptJt.ltuG mqqntp.JWU Gtiwm
uwup ndibgwa 11PPI2P h pwGnq opqwGt1 l1wnmgtj_wavp: .52pwGgpp w
nwfigppG qmqwhbn zwpcttj_nq t12utiwl{wump(ihpf! 4n~tj_mu bG bp4WJ
GwlfwG tj_mpuwG 4wt'i tupwuwmwJ}lG , zbphl.}1£! zwpauw(i Illtl_tl_ntPJWGG 
11ll),IJ.WhWJW9 hwppntpjWG Ub2 wzfuwmnq tpu4wt1_wmnpCibp{!' J:!Ul}
LWJ Gw 4wU i.J.mpuwG tiwt'i hwGpwtpnpw Jl1G : 

Cum pwGnq 011qwG}1 qwnmgtj_wa12p ' gwuwpwl'.iwGwU}wphw.ipG 
pwqt'iwzbpbtll tnutiwl{wmnpGhp[! l.PGmt'i bG 211PWJW4np h nm.nnpw
JpG: 

CrwwJwtJ.np tpu4w4wmnpGbp}l pwCinq 011qwGG wGl{bp2 zrwwG 
t' hwuwu1tJ.wa zbpbl.}1Gbpntj_ 4wu P-hflfllGbpntj_ (G4. 2.9w), j1u4 nnmn-
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lllUJpG tpuqwi.J.wmnpubpp pwGnq opqwG[!' zbpbtj1Gbpni.J. qnzm nnmnpu 
(Gq. 2.9p): 

l...lj. 2.9. PwqU.wzhph$ )upwuwmw$np 1:.puljwqwumpfibpp 
ljwnmgqwOpwJ}l.fi u]ub.U.wfib.p. 

w. ZllPWJWqnp, p. nnmnpwjpCi . 

1. pwqwJflfi pwpzJi!, 2. pwliruJ. opqUJlifl pUlp~pUJguwfi-lil!liguwfi llliJuwfiflqll, 
3, 7. lnUlfillIJ. 1.. UlWpqllIJ. WUllUlWfiflqfilip, 4. ZJll!WfiUJq, 5. 20pl:llp, 6. 21\JlW, 

8. I!UJltWJfiUJ'ltwu l!m'fuUJltPfl!, 9. llwl)pWqUJhUJfi, 10. hbfiUJpWUWJflU-IllIJl}IlJlll hntntlUJ'ltlibp, 
11 . nnuinp: 

l1-mnnpwJl1G tvulJwi.J.wmnpGbp{!, J1 mwppbpmpJmG lflPW.Jwi.J.np 
t12u4w4.wmnpGbpp, mGbG t.lha wpmwqpnqwqwGmpJmG , mbuwqw-
11wp tlibpqJlwJJl i.J.1111211 ow.tuu (35-40 %), pwpop oqmw4wp qn11anr1m
PJLUU qnpmuqJlg (o .q.q.), uwljtuJG tupwuwmp }unrmtpJWG ubawyowop 
UlWJtlLUUWtlnpi.J.wa' qptuGy q_wGqtlWO{! L. bqpmzwt.j1pbpJ! wumu bG 
hwubuwmwpwp ubo : liJ'l uiwm6tunnq nnmnpwJllG tpuqwi.J.wmnp
GbpG wpmwqpqmu bG upGzL. 2 u tunpmpJWU, Jlu4 zqpwJwqnp t12uqw
qwmnpGbpI!' uJ1G2L. 6 u }unpmpJtuG tupwuwmwtj"lnpuwli hwuwp: 

CIJPWJWl/npjupwtfwmwljmp /:puljwlfwmnpf! (Gq. 2.9w) pwq4w
gwo t pwq_w.ipG 12wr2'1z'19 1, pwpopwguwG hwpuwpwlippg 2, pwlinq 
opqwGpg 3-7, l}GtµnGnq-uGnq hwGqntjgpg L. tj1ntuwqppzl1g : PwGnq op
qwGp pwqqwgmgJli uwubpG bG zp2wGwqI! 4, mwGnq 3 L. muipqnq 7 
wumqwGpqGbpu. zbpbtj1Gbpni.J. 5ljwli pbpJlzGbpni.J. qnlJq zqpwGGbJ1I! 6· 
Ui.J.bll1 hw6w}u oqmwqnpat.jmu bG zbpbtj1Gb11[!, pu4 4llJ2mG L. uwnwa 
pGwhnqb11mu' pbpp2Gbp{! : limpt.lwG wGljjntGI}' a -G, qwq_umu t 

25-30°, hbm}1G c:" wGq.JntGI}' 7-15°: PGwhnqp hwGmtil} 4wmwptJ.mu t 

}upwuwmp bpqwpmpJwlip tpuqwtJ.wmnpp L. zp2wGwqp bp4wpmp-
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iwt.lp Jbpbtj1GbpJ1 zwpctuwG ctwuwuwq: PbnGqwa zbpbtj1Gbp[!, z112wG
:Jbtntl mwGnq wumqwGpi.J.[!, zwpcti.J.nui bG L. pGwhn11.1:! pwtj"lnui I!Grtm
Gmt-uGnq hwpuwpwG12P. 4Jiw, puq i.J.bp2puu tt pwtj"lmu t tj1ntuwlU1'1i'1 

tlpw, npG wGuuqhwm pbnuwpwtj"lqmu t: 
fl.nmnpw1ftu jupwtfwmwtjmp l:puqwljwmnpf! (Gq. 2.9p) pwqqw-

gwb t pwqwJPCi pwpzp~Jlg 1, pwGnrt opqwup pwp6pwguwG-J12bguwG 
hwpuwpwGppg 2, nnmnppg 11, uw12PPi i.J.whwG~g 9 L. i.J.rntuw4f1Pi'19 
8: UztuwmwG12Jl uupwgpmu tupwuwmp bpqwpmpJWUp t12uqwtlw
mnpJ1 zwpctuwG L. nnmnpp upwctwuwGwti uimmuwG ctwuwuwti 
Jbpbtj1Gbpl! qmpmu bu puwhmtP mwzbqG m pG12GwL9i.J.mu : :mmuwG 
(!Gpwg12mu zbpbt.PI! pwg qnquni.J. (qbuip CibppL.) pGwhnrtI! L9Gntu t i.J.m
l11wljpp2J1 i.J.pw. i.J.bp2puu tt WJG pwtj"lmu t tupwuwmpg qmpu : 

ctwuwGwqwqpg turwuwunutlmp tpuqwi.J.wumpGbpG mGb!i 
1wpauwG upGzL 16 wpwqntpJntG , pGrn hGwpwqnpmpJntG t mwtl1u , 
f!UU1 pGwhnqp mpuiP. L. .tupwuwmp tunprnpJWU, uGmpbt 4.mpuwG OllJ-

mpuwt nbapli: 
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3. Ul:TLPil.PUSfnl BU'li-Bfl. 4U.O.Ill-BUU'li
tJ~ lu'li-UlT~fl. Ul:T~b'li-U'li-b.P 

P.muw4w~mpJwCi 4bCiuwqnp0ntCibmpJmCi wtihpwd"b2m pwqw11-
ppz_Cib11G bG JunGwtl_mpJmGu, LnLJU{!, 011[!: LntJUI! t. 0111! 4wpqwtlnptlnq 
z_bG h u~2wtlm.1pp t{pw wqrµuu hCi wCi4wJu wpmwppu wq11w4Ghppg, 
jm~ Junuw4mpJntU{! upzm lt, np hCiwpwtl_np t WUJ.tuhntl_ht upGntnpmw
.1t1G mhqmu(ibpp zGnphM 4wu WJL up~mgGhpntl_: 

lTwpq[! r1b~ hGwqmJG ctwuwuwl1Gbppg u2w4wpmJutpp Gnpuwl 
wtip m qwpqwguwu u1mJUWCi(itp mu1.whntl_tLm CiUJ.mmw4ntl_ oqmtl_tt t 
9PP pCiw4wG UJ.tuzwpCitppg t. dmuwCiwqp [!Cipwgpmu tpnp<itt t wG
(!Ciqhium qwmwpttwqnpi'ltt uzw4wpntjuhp{! JunGw1tmpJtuUp WUJ.tuhn
t!ttm mt}uCintnqpwCibpu m mt}uGp4w4wG up2ngGtpI!: 

up4pwqnpbmpJmCi hpw2mw.Jl1Ci qnmpfitpmu hnajl JunGwtl_mp
Jmu UJ.m4wut! wwg4nu1 t m11htumw4wG 6wCiwUJ.wphm[' nnnqnnfo4: 

<l-t11Junuw4 qnmpCitpmu, w.111 ptlmll' 6wh6w.1pG zp2wGGtpmu, 
hm1p oqw~n}uwCiwqmpJntCi{! l1wpqwtl_npbtm, 2t11utuJl1G ntap1.Hihi1p 
µwpa11w9Gttm h opqwCiwqwG CiJmptpp pWJJ2WJntUG I1GmtCiulu!wq
ubp11 !1wuwp wphbumwqwGnptO htnwgumu t(i JunGwtlmpJtuG m4ht
gmqt~ mqqttntl WJG qtt4p 9pwmmJ1Gt11 m 9pwupwpGtJ1, WJupG12 Ci· 
J111m4wCiwgCinu\ bu ~npwgmu: 

UbtlmpwgpmJp WJuop4w UJ.WJuwGut1m1u qt11w11wutw tG 4l!J1· 
4g~w4p 4wp~wtl_npuw(i hwuw4wpqhp)!, n1mCip pntJl tu mwwu ~npw
JPU h ~bpJunGwtl_ hm1wJpu mwpw0-12uhpmu umwGwt qJm11wmumtuw
t1wG llzw4wpmJuhr1p WUJ.Whntlmqptl_wa pwpap ptpp: 

~wp4 t Liqwmp mCitGmt, np nnnqmllu wuhpwah2m t GmJGpu4 
mwpt4wft up2pCi mtlbLqm4mJpG JunCimtlmpJmCi q.nmpGtpmu, npmhq 
2wm hw6w}u pm.1ubpp Gnp11mt qmJiqmguw(i hwuwp UJ.mhwo24011 
JunGmtlmp.1mGt! 4wpnq t UiGbt nz_ pwtl_wpwp: 

flnntJifwfi hwlfwljwpqlip: 'l-w2mtpj1 2pwuwmwqwi1wpuw(i hw
uwp qwnmgtlmu bCi nnnquwCi hwuw4wpqtp, n1mGp uumpwpwd"wG-
4m~ tG tptp hpuuwqwG Juuptpp' nnnquwG, 2pwpppwguwCi, lnpwg
uwu (hftwpwtlnp t Ciwh qpwGg hwllw4gmpJlllU[!): 

IlnnquwG hwllw4wpqp h}1uGwqwG CiUJ.mmwqG t umhqO-tt L 
qwpqwtlnrtt hnrip wGhpwd"tzm 2PWJPG ntapu: <,puGw4wG pwqwq-
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11l1~GtpG tu nnnquw(i W11PJillPI! (qtui, wn, umnpqtmUJW 2ptp L. WJLU), 
9pwhwtlmpuwG (qtJuwtlnp) 4wnmJgt!, nnnquwG gwGg(!: 

DnnquwCi hwuw4wpqtpt! ijJ.Gmu hG pwg, t[tw4 L. hwuwqgtl_wO-: 
.flpwhwlfwplfwfi ljwnn11gp 4wpnq t ijJ.Ght 2pwpqt1w4mJpG qwp

qwtlnpp~p mtu1mtl 4wu UJ.llUUJ.m4mJwG: Swpwappg 2mp[! nnnquwG 
hwuw4wpq t umm12 qnp0-nu1 pGpCiwhnu: bpp u4qpGmqpJmpmu 2rl1 
uwqwp11w4t! gwap t nnnqtl_nq mwpwCTJ;!pg, 2mp[! nnnquwu gwGg t 
tiqtl_mu UJ.OUUJ.ntl: Unw2pG hwuwtiwpq{! 4nz_tl_mu t pGpGwhnu, hp4rm1111 
h1uuw4wpq[!' uhJuwGp4wqwG: 

flnnqi.fwfi gwfigp pwq4wgwO- t 211wmwpuwG L. qwpqwtlnrmt 
gwGgtppg: QpwmwpuwG gwGg{! 2mp[! 2pwhwtl_wp 4wnmJgpg hwug
Gmu t upGit. nnnquwG 11wzm, pu4 tiw11qwtl_npnq gwGgG WJCi pwz}umu 
t nnnqtlnq q.wzmmu: 

Cum 4wpqwtl_npuwG uwup pGntJPP' 4ppwntl_mu tu nnnquw G 
hptp hpuGw4wG tqwGw4Gtp' uw4tphumJpG, wG&phwg1XwG L. Gtp
qhmGJtu (qptGmchuJpG): 

lfwqt11tuwJpG tqwGw4P. q.tuwmu 2rl1 GtpO-auwG wpwqmp-
1mGG mtltW. pwpo11 t UiGmu, pwG wGaphwguwG h11wCiwqp qhUJpmu, 
uw4tuJG awuwGwqj1 {!Upwgpmu WJI}. mwpphpmpjntCi{! t[tn12pwGmu t: 

t_,tpqttnGJm nnnquwCi q.hUJ.pmu 2mpp hnq t uuiGmu Junqmlm4-
0tpn4 h Gtp0-0-tlmil hnajl GhpoO-tijJ.mµ.1wu zGnphptl: 

Cum qwpqw4npm1 gwGgp tltp[! liztlwa hptp tqwliw4Gtpj1' 
211wpw2tumll[! wumll t wqnuGtpntl_, ztpmntl_. 2pwbwaqmuml: U4n
uwnnnqmu[! 4ppwntlmu t pwlis;iwpwGngwJpli L. 2wpwhtp4 uzwqw
pmJutpp, 2pwbwO-qmuu, tunmp h ppGap, ztpmw2pmUJ:!' hwgwhwmf1-
4mJpG uzw4wpmJutpp, Junmp, WjqpGtpp (hwqtlwq.hUJ.), hqpUJ.mwgn
ptGp nnnquwG L. p.mGwtl_wijJ.gpwtl_npuwG, pGlUJ.tu utuh GwJuwgwlipw
.1l1G u2w4uwG UUJ.mmwqntl_: Chpmw2puwG qtUJ.pmu zhptnp tmJGmp
JntU{! ijJ.Gmu t 1,3-4,2 u (Gtqw2tpm), 30-40 u (Lw.1Ciwztpm), pu4 2rl1 
pwpopntpJntUt! zhpmmu' 20-30 uu: 

::>npwglfwfi hwlfwljwpqlipfl hpuuwqwG mwpphpG hG 2PJ:!Grµn
Ciprn, qwpqwtl_npnq, 2pwmwpuwG t. gwGqmUJ.wmnq gwugtp{!: lrwp
qwtl_npnq gwGgu. awnw.1mu t inpwgtl_nq mwpwCTJ;!f1 2JlWJpCi ntdput1 
4mr1qwtl_npuwG hwuwp (tl_hpgGmu t wtl_t19mqwJpG JunGwtlmpJntG[! h 
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zhqnpwgtinn'i 2PWU1Wptlw(i qbp oqCimpJWllp): liJCi 1.PCimu t tPWlJ. u 
pwg: lrw11qw4npn11 uwup 2pwCigpCibp[! lJ.n,1_tJmu b(i znpwgmgpzubp, 
2pwhwtlw12flzCibp L. lJ.wnmgtJmu tu liblJ.l! OJmupg 60-120 o htnwtln
pmpJWCi lJ.pw: 5wCilJ.Wt.qWU1Illl. gwug[! znpwgtlnq U1WpW0-{2[! qbp() t 
t.qwhmu uwlJ.tpbuwJpu, umnpbpltPJw 2pbppg: ~npwgowCi UJpngbumo 
hwtJ.wptJ.wb 2mpf! 2Pl!Ci11mCip,1_ t umCimo pCipCiwhnu lJ.wu ub}uwCiplJ.w
l1wu bqwuwlJ.ntJ.: 

3.1. QPU'bMUliUfi.flt-BUU'b lfu.Qb'UU'bbP 

liJu 4w11qp liblJmpwmfltl libpbGwGb11l! pwuwlitJ.mu bG bplJ.m 
}uilpl1 ' 2r1wCig12wtlrnppzGhp L. 211wugpubpl1 tlbp2Ciwo2wtiflzGbr1: 

.f.Jpwugpwlfmp]l,JOlip: ubpmlimbuw4wu 211wCigpGbpp lJ.wnmg
t\wG hwt'iwp oqmwqnpb4n'l 0-wGp, gwo11 wpmwqpnqwlJ.wGntpjwG L. 
Ul~ppbpLuljw(i qnpbnqntpjWU upwzb11btli tpulJ.wtJwmnpCibp[! t.PnJuw
lll1Litlbt bu pwp6p WIIUlWIJ.pnqwljwGntpjWG, wup(h}l1wm qnpbllflntf}
JWli 211wug12wtlmppzubpn4, npnu12 0}1 [!Gpwmmtl hlnlGmil bG 3 o }un
pmp.iwup 211wugp(ib11' 0-wJuubtntl qqwiP.npbG 12l1i tubpqJ1w : 
_ Cum pwGnq opqwCiCibpp ' 2pwGgpwtlinppzGbpD u1Gmo bG qmpw
LIWJpCi (UJwuutitl qnpO-nqntpJwG), nnmwglrnu (wljmj1tJ. qnpO-nqmpJwG) 
L. 4nlippuwgtJ.wa : 

q.mpw Gw Jflti 2J1W ugpwtfl.nppzCibtl[! 4J1pwntJ.nu'i bG inpwgl.\w(i L. 
1,2 l1 }unpmp.Jwllp nnnquwG 2pwGgpubpp 4wnmgt'iwG hwowp: 
. D-nmwgpnG 211wGgpwl}lnppzGbp[! hGwpwtJ.npntpJntu bG mwUiu 

t'ib4 [!Gpwg12ntl pwgbt wtlbt.fl ilbb [!GfltWJUwlJ.wG hwmtlwO-pntJ. 2I!P
wGg12Gbp: 

ubplJ.wJmllu wnwtJ.bt 2wm b(i lJ.ppwntlmu wlJ.mptJ. L. UJWuulttl 
qnr10-nqmp.1wG 4wnmgtJ.wO-pwJpCi mwppbpntJ. hwuwwtlwa l>pbqwJpG 
m nnmnpwjpCi pwGn11 opqwliGbp[!: 

_ l>ptqGbpG w2}uwmmu bG pwp6p ' upGzL. 30 u/tJ. wpwqntpJwup ' 
puwhmll! 4mpbtntl pwpwlJ. mw2bqCibpntJ. L. pGbpgpnCi pbnGwpwl}lm
ilntl ?t.qpmbtntl UpCiz L. I 0 u hbnwtlnpntpjwli tl.J1w : U.iq t.qwmtiwnntJ. 
ru1wup LWJGnpbG lJ.ppwn4mu bG mnp~wtiwhtiwJpCi mwpwopp )npwg
owG 211wGgpCibpp lJ.wnmguwG qbt.qpmo, bpp t.qwhwCi2tlmli bu uwpmp 
lJ.mpuwG pwp6p wpwqmpJmGGbp: 
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f1.nmnpCib11Ci oqmwqnpO-tJ.mu bCi nnnquwu 2pwugpubpp lJ.wnmg
l.\wG hwuw11: £wCip np pbnCiwpwt.Pmll[! q11wtl}lmwgpnu t, nnmnpp 
w2tuwmtuCipwjpCi wpwqntpjntU(! zp qbpwqwugmu 2 u/tJ.-[!: 

UpmwqpmpJmGmo LWJCi qppwnmpJmu bCi umwgbL qmpwliw
.1l1ti, '.pphqwJpCi L. UJmmmwlJ.ppzwnnmnpwJpG 2pwCigpwt.Pnppzlibp[!: 

Q.mpwuw1]1u ppwugpwtJmp]l,Jf! (CilJ.. 3.1 w) liwJuwmbutlwO- t pw
pbplH.J Lt tPWJUlWUjntpp uCiwgmlJ.Gbppg wqwm, mnp1>WJpCi Ill hwGpw-
1l1ti pCiwhnr1bpmo pwg 2pwCigpGbpp t.PnpuwCi hwuwp;_ '1-pw hpuuw-
4tuii hwuqm19GbpCi bG pwlinq 011qwCi[!' pwq4wgwo }uritppg 1, CibppLp 
qn1_1q pLbppg 3, tJ.bppu mqqwopq qmJq pL.bppg 4, 2trwwuwpppzGbppg 
5, hnr1w4wt.qntl upwgwb pL.plJ.Cibppg 6, qwCiwlJ.l! 12, pwp2wJpG 7 L 
pCipwgpw.1flCi 15 7p2wGwlJ.Gbpu m wCiptJ.Cibp[! 2, JO: 

fl-wCiwlJ.[! lJ.npwtJ.np t L. mbqwqwJtJ.mu t pmpwlilJ.Jwu mwlJ. (pw
qumtlmli t pnmwlJ.wCimpJwUp pnCitJ.tm): 

PGwhnr1t1 lJ.mpt\wG wlilJ.JntU[! L. tJ.rnpuw(i JunpmpJntCi[! lJ.wpqw
ljnpt[mli bu 12wp2wJt1u 1p2wCiwlJ.l1 wn2L.fl 0-WJI1J:! ljgnpqpzp 13 wu912b-
11111li mbqwtlinJubtm w1111JmGpmli: 

S2pwu~wwtflnp!1~l1 w2JuwmwCipp [!lipwgpmu qwCiwlJ.l! L Juntl111 
l1u1pmt'i hu pGwhnq[! (}uni.Pr! lJ.mpmil t mw4pg), pulJ. uurnppG plitpp 
UlllJl bqpbp[!' 9pwGgpwlljWU1bp[!: bplJ.m Owup pwawGtJ.wb lllll[! pL.b
pntl pwpopwgtJ.mil L. 2PS?tlntil t l}lnup w2 L. owJu lJ.nqlibpmu: Quq n-
1m1 l.\ ' 7bqp[! oL.wtlnptJ.nuI t 2bqpwliwpppzntl lJ.wu plifl4 Gbpntl : 

f!J.umunwljp]12wnnmnpw1]1u ppwugpwtJmp]l,Jf! (liq. 3. lp) Ciw}uw
mbutlwb t hwGpwJpti hnqbpp nnnquwCi 2pwCigpubpp lJ.wnmgowu hw
t'iwp: QpwGgpwtflnpliwG pwCinq opqwli[! hwliwlJ.gtJ.wO- t' pwqlJ.wgwo 
;tpt41ml nnmnppg 22, nnmnpp bplJ.m qnqilpg mbqwqwjtJ.wb qmJq 
pb12wq}111 ljnCiwlJ.wG lljUlntUlwlJ.ppzubppg 21, uwpppz ppwup 20 ublJ. 
qnqq wlJ.mP.tl qnponqmpJwCi pwCiqpzCibppg 23: 

fi.nmnp[! 2pwugpp pGwhnq(! u2wqmu t hwmwlJ.p LWJUlllpjWllp, 
ln14 pbpwqf1p t.qmmmwlJ.ppzGbp[! hqlJ.mu bu 2pwugpp lJ.nqwt.qwmbp[!: 

lT2wlJ.tJ.wa wupnq2 pGwhnq[! 2tpbl}l.Gbpntl pwpopwgtlmu t tJ.bpL., 
llwJu ' 2UJJ1UltJ.ntli awt.qwtJ.bGWjpCi uGmgpzp tJ.bpl.ntu mbqwlJ.WJtJ.Wb 
pmulJ.bp, wt.qw' pwl}ltlmu uGmgpzp tlJlw: liJCimhbmL. w2 L. 6w}u mb
itw4mJuuwCi bp4m t.Pn}uwltPpzGbp(! 18 pGwhnq[! 1pnpu bG pbpmu w2-
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tuwmwGpwJpG qnmmg m 211wGgp]1 w2 h awtu qnqdbpmu qwqdw4n
pmd bpqw.1GwqwG pdpbp: .Qpwugpp 4bp2GwqwG a1.tw4npmul! qw
mwpmtI t bp44n11.t1wGp phbpml hwdw1J14wa UWJHlPz ppwG(!: J2wG-
1lflzGbpl! GUJ.wummd bG nnmnp]1 zbpbl}lp hw4wuwpwiwtfl pbnudwGI!: 

UI 

'blJ.. 3.1. Qpwlig~wtflnpf!tfihpfl lJ.wnmgqw~WJ~fi utuMwCihp.. 

w . qmpwfiwJflfi, p. 1qmmmw"11pfl~wnnumpwJ~fi, q. :ppbqwJflfi. 

I. tumfl, 2. hbmJ,jJ. wfi)lq, 3. uumptill pt., 4. qbpflll pL., 5. zbqpwuwppfl!. 6. pL.)lqfibp, 
7. pwpzwJ!ifi 2Jll'Wfiwq, 8. pwquwowfuwpwq, 9. qw!lqfiwq, I 0. wn11L.fl wfi!il[, 11. onuiwfi, 

12. I}wfiwq, 13. lJ.gnMfll, 14. pwpzwonuiwfi, 15. l!fipwgpWJ!ifi w11wllwq, 16. qgnMfl~, 
17. wn2L.)l hbuwpwfi, 18. 4mtuwtip'1l. 19. hbmuti hbfiwpwll, 20. uwppJl! )lpwfi, 

21. zbqwuimmmwltp!il. 22. nnump, 23. pwli!Jlit. 24. bwlJ.wtutin. 25. :tipbqti zwpctwpbp 
26. ilituP!ii. 27. :t>pbq, 28. :t>phqti pwh, 29. bpl@L. tipwfi, 30. l)Wfiwq, ' 

31. pbpntpJwfi qwpqwqnpuwfi htullmq1wll: 
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.1>pbqw1ftu ppwugpwtjlnp]l;[} (Gq. 3. lq) Gw)uwmbmlwa t mnp-
1>whn11t11mu 1,7 u tunpmpJwtip in11wgt.lwu 2pwGgpGbp tflnpbtm hw
tlWJL gw(inri. opqwGI! hwtiwqgt{wo t' pwqqwgwa qmJq uqwt{wnw
l1wJpG :ppbqGbppg 27 (45° pbpt{wa) h llPWGg dp2l1Ci tiwumtI mb11.w
l1w.ilJ.wo bpqph p11wu]1g 29: '-lbp2]1Gpu wn2hp ubu1wah tiwul! qmpmti 
l: tJmpt{n11. zbpmp Gbpphp UWUI! (2pwGgpp hwmlll4I!) L. hwt{umwpw-
2tUt!1 qpumti: CbJtPp pbpmpJwup mbri.wqwjlj_wa :ppbqGbp(! 30 mwzmu 
bu p(iwhnqn h 10 u hbnwt{npmp.1wup 2UJ.pmmti 2pwugpp tr14m qnq
dtp!1 mri.11.mp3wt1p : 

.QpwGgpp hwumlJpp dp2pG tiwup puwhn11.(!, ~>pbqp tun11wgt1wGu 
qrnqnGpwg , vwGri.t{md, tJllupbgt}md t pGzutbu ow(ipmpJwG md]1 wq-
11b~Jl1lpjwtip , W.JGUJ.bU tt tf1)uppzGbpnt} 26 h pwhbpnt{ 28 zuwmt{mti 
lU £ Ill awpi: 

.flpwugpulipft rflippuwtf2wtp.Iwu tflipbuwulip: .QpwGgpwtJln1m1-
L~l1g hbmn, nptqbu qwGnG, qwmwp1lmti bCi npnz t{b112Gwt1zwqdwli w2-
tuwmwGplib11, WJll pt{mi.l ' hn11.wpdpbp}1 hwppmti , UJ.Wmbpp hwppw
qamd [, hw qw'.JlP.tm11nr1 t411wGwlj_npmti: 

'-lbp9Ciwt.lzwquwu hwtiwp 411pwnt{md bG uirn~>l11w1ln11]1~ , pbmn
Liwutwmpl, qwpwqm11I1z titpbGwGbp: 

fih.Jpwhwpp}l;[J Gw)uwmbu4ma t 2pwG912]1 bpqm 4m1t~bpmt1 

qmmwqt{wa hn11.wpt1pt1 4n11.12 hpuwG h hwpptguwG hwtiwp: Qliq n-
1muf z[l pmJtWtnpt{mu hn'1.I! 19Gbt 2pwGgp L, [IUtn hGw]lwt{np!1Ci , 
14bmp t tumuwt{1b1 wnwtflp (pbptiw) 6!1dwawaqp tlCiwumupg: Ubpb
GwJ[l wztuwmwGpCi wuiwhnt}nq hptiGwqwCi hwGqnqgGbpG bu pLw
q1uCiwqwJpLi m[lUJ.]1 pwGn11. opqwGJ:!, hpnri.-I!Gr1qpltnri. 2112wGwq[l, pL.!1 
pbpntpjwG h UJ.U1lllJU1P ubtuwGpqtl[!, h]111Pnuw11pwt{npnulG m hwqw
l12Ji.nl! : gwfin11. opqwGI! · pL"Q., hwtiwGdm G t Pllllfll1qbp]1 pwGnri. opqw
GpCi: IO-hp 2wtflbp{! t4bmp t owaqbCi mpwqmnpp hbmpl! , np[! uibmp t 
21nuGgpwzmpppg hbnm UiG.}1 0,5 ti-pg n~ UJ.wqwu: fttLp [!liqqpl111wG 
wGq3mGn qwqtimd t 8 =45°, qmpdwG wCi4.JntLil! ' p = 45°: 

~wljw!/JftLWflilil tljpwuwlfnptfw(i tfbpbuwubplJ Gwtuwmbmlwa 
bu 2PP '.l>Ptmpmtil! 4wGJubtm hwdwp: nz pwt{wpwp tqpwGwt{npdwCi 
qbUJ.pmd 2PP 50 %-I! :PP.tmpt{mti t 9pwGgpp UJ.llltnbpnt{ h hwmwqnt{, 
I1u~]1 hbmhwCipnt{ 6wh6wCimti m w11.w4wtmti bG wpdbpwt{np hn11.bpf!, 
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wtJ.btwCimu bu 2whwqn11MwCi ou1luubp(! L. WJLCi: Qpp l>Ptmpuwu qbu 
UJWJPWPI! 4wpblll t mtuGbt pCizUJbu mtlJwL pCiwhnIJ.ll O-tul}mn4bCimp
JWCi qmnpwguwCi, 2pwugnt! 2r2wUJtumnq hnIJ.ll }umwguwCi, mqutu
CiumbguwCi, wqmmwtJ.npuwCi L. WJL bqtuCiw4CibpntJ., WJGll!bu tL hw4tu
~P.tm1mq t4ptuCiwtJ.npuwCi up2ngntJ.' pbCimnCipmwJpG l}tutJ., pbmnCi, pp
mmu, UJn!PtrlltbCitujpCi pwqwCij) L. WJLU: <l>npa(! gntjg t mwwu, np LW
tJ.wqnq(i t4pwCiI! pbmnuCi t : 

QpwGgpCibpp UnCinLPUJWjpCi bpbUUjlllUlUwli qnpO"TICiptug(! pwq-
4wgwa t hbmL.JWL qnpO"nqmpJmGGb11pg . hpunp GwlutuUJtumpwummu 
bphUUjWlilUWU, pbmnUWUJWUlntU, }uCiwun pbmnCip CipmpUtuUp, 4w11b
I1P 4mpmu L. LgwtJ.n11mu: 

1.5, 3,0 L. 4,0 u tun11m}:)JWUp 2pwCigpGb11p tl}ptuCiwtJ.nputuCi hw
uw11 4ppwntJ.mU b(i UJJlnl>ptwtJ.npp~ , pbmnUtulljWUltiz L. 4wpbpp 4mppz 
tlb{lbCiw(ibp: ...:_wUWOWJU t4ptuCiwtJ.npUWCi[! (ibpl}lUjWgtJ.nll mb}uup4w-
4w(i 1qwhwG2ub11I1' G2tJ.wb· pntnp ubpbCituCib£lI! 7wpchtmu bG nbLUWJpCi 
6wu1uUJw11hntJ.: 

3.2. '1-UCSbPQ no.nq.uub \,UluU"lUS.PUUS!l'1. Ub.Rb\,U\,b.P 

'1-wzml1 CiwluwUJwmpwuumtU[l nnnquwG t!Ci11qp4mu t llw4b
pLmJp.p htuppwqbthuG L 4wpqwi.J.npnq gwGgp (nnnq1.huG m twwJpG 
w4nulibp, owt.lwGwl1tutJ.np nnnql1zCibp L. w.nG) qwnmguwG w2}utu-
1mu Gpli b[l{!, npntig ppw4w liwgl~W li htuutup 4ppwntJ.mt.l bli htuppw
qap~Gbp L Uu.lt1tuGw4wtJ.np nnnqutuCi gtuCigbpp hwpppztibp : 

~wppftlfibp: Utihtupp up4rmnblflb:t>I! nnnqbwu i.J.mubpmu qm
mw4tJ.mu t 2mp, pupp4Cibp£! utimu bG znp, rfi2.P hbmL.tuupntl u2tu4tu
pmJup pbppCi f12Gnu.l t 2-2,5 wCiqtuu: 01'-mnp qw2mbpp hwppbgmUI! 
nnnqbll1 bp4pwqnpamp_JwG l1wpL.np ub!PnpwmptJ. w2}uwmwG{l t: 

Ub!PnpwgtJ.n11 hnqbpp htuppbguwu w2}uwmwCipGbpt! LflGmu bG 
bp4m mbuw4 ' 4wUJpmwt (zpCiwpwptu4wCi) h 2whwqnpO-tul}wG: 

lrwUJ11mwt hwppwgmUJ:! 4nUJlim qnpO"TICipwg t. i.J.bpwgi.J.mu bG 
pt.lpbpJ:!, tlinubp[!, lmpw4Cibp{! L. WJLU, l1ptu4wliwgi.J.mu t 4bnw2t11tqi
Gbpni.J. m pnqqnqbpubpni.J. : 

Cwhwqnpaw4wu hwppbgmU]} 4wmwpi.J.mt.l t 4nll!PLn hW£1f}bg
t.lwG w2tuwmwunlitpCi wi.J.w11mbtnt9 hbmn, l1CizUJbu GtuL. Ujtuppbpw-
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pwjl' up4pnnbll1bl>I! 4w[lqp pbpbtntJ.. ppw4wfitugtlmu t htuppwqal1l
libpntl, npnU{l, t!UUl ptufinq opqwCill UlpUJP, lPUillU b(i 2G£1btliwtJ.np L. 

pL.wtJ.np: 
b114wpwptuqw hnqw4WUJWJPU 2P2tuCiw4m.l 2bpbtliwJpCi hw11-

pwqaprn (Ci4. 3.2tu) CiwtutumbutlwO- t qw2mbpp hn11pqnCituqtuG L. pbp 
hw11pntf}JUIUP hwppwqauw(i hwtitup (nnnqmu wqnuCibpml L. zbpmb
pml): liJCi pwqqwgwo t 2tpbqipg 9, tflturP.zpg JO, ptuqwJpG 2r2tuCiw
·l1119 4, (!CipwgpwJpG utuupg 8 L hpilltnqlwGub[lpg 2, 5, 6: Cbpb4.1t! htu
mwlt 2mCip, pw114wgwa t hwGni.lJl qtuGwlJ.ntl pLpg L. bpl.J.m 4nqw
u1wmbppg: <DtuPPm qi}upbgunq wmtullCibpntl hbatufi t' hwUtulJltltua 
i.qwhUJtuCiw4wJpG uwmbpntl, npnCi(2 luqtJ.mll b(i qbppbnGtlwapp wqqb-

qmp JtuUp : 

p 
"UlJ.. 3.2. ~wp~wq(tpW. lJ.wnmgqwc}pwJpCi uJ:uhuwlihp. 

w. wLtuwmwCil!WJltCi q}lppmi.I, p. $ntuwqpwlj_w(i q}lp11mi.I. 

1. 4gn(lll. 2, 5, 6. hpiymqtw'11ihp, 3. i\q111dW[, 4. p111qwJtill 2.112111uw4, 7. 4wuquw4, 
8. (!CipwgjlWJ!iU uwu, 9. 1111ih1111Dwq zhiltnp, 10. itituPli!: 

U2}uwmwlipp J:!Gpwgnmu tfltuPPtP wmwtIGbpl} tfltu11b9Gmt.l bG 
pupbpp hnq]}, hbmhpg b4nri 2t11btflt! rni.J.mt.l t qi}upmCi hnqni.J. : ...:.m1ml 
pbnull_tua 2tpb4'it! htupp mb11wt.lwub1mtt.l mb11wtlintui.J.mt.l t , pu4 tlmub-
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1mtu qwmwp44_nu'i' mt11wt'iwut! pbpbtn4. hw4_wuw11 t'iwl[wpqwl[p: 
CGnphj14. hwppflifl pwqml[p bp4wpmpJwG' zbpbtlit! nl pb lllwmilbGw
hwGmu t mwpwap{!, WJL hw11pwqamu t hnqli uwl[bpLntJP[! L. w4_mn
uwm 4tpuin4. hwppbgGmu 20-30 m\ pwpopmpJwtlp wGhwppntpJntG
litpn, npnGg bpl[wpmpJm(iGb11[! 4p4Gwl[p t.Pnvp bG tibpbGwJp pwqw
Jpg : 

l1wpqwlfnJ1IlII gwtigft hfttifitfwti uliplifiwfilip L <J11ph-ftpfibp: 4:wp
qtu4_np.nq gtulig{! ctwtiwliwl[w4_np t , WJil tqwmilwnn4_ 11J1tu hpuGuwG L. 
hwppbgtiwG hwuwp Gwtuwmbmlnn~ t 411pwnbt mnwG6pG t'ibpbGw
libp: Unw4_bt wpl}Jmliw4_bm bli w4nuwhwlitiwG L. hwppbguwG mGp-
4.hpuwt otvtuwGbp{!, n1mtig p4.Pli t uiwml[wumu K3Y uwl[Upzp mGp-
4.bpuwt 2pwtigpwt.p.npp[·hwppJ1rn: liJG mlipllbpuwt 2112wGw4 t , npp 
4_pw hGwpwtlnp t mbqwl[wJbt 2pwGgpwt.p.np!i(p, hw11pp[p, ltnttml1-
4_wump-tJ1tupwubpbGwjp (4H3eflb), hwppwqalii P 4.rntuwpJ1GbLP- pwGnq 
opqwGGbp: 

chuuwGw4w4np nnnql\wG wl[nuwhwGdwli hwt\wp w2wGwl[l1 
4.pw (G4. 3.3w) mbqwltwJ4_ntll t 2pwGg12wt}mpll[p lir1w(i{!, npl_! pw11-
4wgwo t 4wGqliw4pg 8, tun4_1pg 7, qwliwltn4. 4 m 411Gl[wmw4ml 6 
w 2 L. owtu pL.bppg 3: '1-wtiwq[! L J11n4_1t! pwgmu bli ub11wGwaL 4mt!(1-
4wopf1 2pwG912, pu4 4Pli4wmw4t! tqGqwgGmu t nnnqp[p hwmwltt! : 
<lmtuwppGhtli tun4.lt! L qwGwltt! (LWJG m libq {!liqqpl[dwli) JlIHJL bG 
mwwu pwgbt nnnqp[Gbp' hwmwl[md 30-50 m'i , tunpntpJwtlp . 25 L 
30 uu: 

Un4_whwppbguwli hwt\wp oqmwqn11a4_n11 pL.bpl1 (Gl[. 3.3p) hbm 
utiwupG mbqwltwJtlmti hli hwpp!i[ mwtumwltt! 11 L q1wlitlwltt! 12: 
<!..bGwpwGwjpG wli!i4_Ghp{! 1 l[wliqGw4pG wt'ipwg4_mt'i bG pbpmpJwU:p 
qbu1ti hbm : Uztuwmw Cipp {!Gpwg12mti pLbpp qwtiwlt Gtpn l[mpmt'i bG 
qwt'ipwGGbp, pLbp{! qpwGv mb11wt.Pntumti bG 2pwGg12, mwtumwltt! 
hwppbgGmti t 2pwGg12194.wb- hmm, pult q1wG4_w4p ' tumwgGmu : 

Upqbtwpupbpp tlbp2Gwu2wl[uwG (G4 . 3.3q) pL.bpp '1PPV£! uGmu 
t (imJGt!. wjGtqbu , pG[t4hu hwppuwG qbuipmt'i t , uwl[wjli qpwGg 
4_tp2mu wt'ipwg4mu bG bpl[wpwgmgp[Gbp 14: 4:mp4_wo hnTJ.[! pLbpntl 
unmbg4_mt'i t 4bGmpnG, 4wquw4_npmti UpG[L 40 Utl pwpapmpJWUp 
wpqbtwpt'ipbp' GbppLmt'i 90 ut'i , 4_bpLmu 10 ut'i tWJlintpJwt'ip : 
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'liq. 3.3. fiMi}nlhpuwL 2pwfigpwtjlnplt~-hwpfJ}lIB 4wnmgi.lwb'pwJltl1 utuhuwfihp. 

w . 2pwfigpwt}lnpti1, p. hwpp}11, q. wpqhtwdilll., q. hwuwhwppJn. 

1. hb!iW(lWUUljpli wll]ltl, 2. w2wllwl{, 3. pL., 4. qwfiwl{, S. qplll{WlllWltP ltwtnt!iwl{, 
6. qplll{wmwl{, 7. fump, 8. ppwllp l{w!iqllwl{, 9 . pL., 10. qwliwl{, 11 . bw(lpp~ mwtumwq, 

12. (nwfiqwl{, 13. J!U'lLWJfiwqwli bhbwfi , 14. b[lqW[lW9lll9Pi : 
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f!wgp tl_tpn Gztlw O-pg , qnpopp{! tJ.hpwuwppw4_nptJ.mu t npllJbu 
hw11iJll~ L ynq_mptJ.wmnp-tf!jupwubpbGw: .c!,wpppm hwuwwtJ.mu t riw
Gw4 Qlipntl_, tmlJ. 4nqmptJ.wmn11-tf!_tupwubphGwG' t.P.tu11J1~ pwpplJ.CihpntJ.: 

OnnquwG bpbuw4nuGbp{! ptugt[mu bG lJ.mtmPtJ.wmnp-w4nuw
hwuubpnt{: 

3.3. ~IlPfl.£lffulilrU1' <l>Ult l'}..fluuUO-fl. 
lrll.fl.01'5UU"t., UUJ!uuUuuP 

Ctll)iiwtlmp tnbIJ.b{jmp1mtitilip: <DwlJ. qpbumctw.1pCi hwuw4w11-
qb11f! (wliqt. drain - ~npwgCibt, gwuwpbgCibt., drainage - 1111hGwct (hnqp 
~npwgmuu pwg 2pwGgpubpp oqGmpJwup lJ.wu CibpqlimJw 2pwGgp
Gtpm{, junqn4,wlJ.ubpntJ.)) LWJG lJ.ppwnmpJmG tu umwghL?linphPtJ. pwg 
rwtGu1ctt1 hwubuwmmp.Jwlip mGbgwO- qqw1.P wnwtJ.b1mp,1mGGhpl1: 
'l,11wGp ~bG juwGqtupnu.i qwzmwJpU wzjuwmwGplit11p ywmwpuwGu 
b qnpO-mu bG t11lJ.wpwmL: 

C:um u7wLiwlJ.mpJwu ' 1wbGwctGtpu t.PGmu tG nnnql.fwti L. gwl.fw
pligl.fwfi: 

Onnquwu f)phGwctGbpl! ttiGmu tG liI1w.1G G,1mpbri_bG , gwtYwpbg-
1.huG 1wtuwJ-ubpn' GJmpbqtG , hm1wJflG t.. hwuwlJ.gtJ.wa: uJmpbqbG 
1111tGwctGbppg Gtp4w3muu 4lirwntlmu bG pm11nt{wlJ.w3pG ' h}nrnwlJ.w
Gmu unwumuwuuw1t L lJ.wtlb IlJlbCiwJ-utpn: liwtJ.b riptGwctCihpti 
llJ.Wlil[1WUtnt[mu b(i qW(lQ (0,3 -0,6 U) qWU bflqwp (3-6 U) junT)ntl_wqub
pl1g ' 50-200 t1u mpwuwqant{: Unw2pG ribllJpmu 2nt(lt! Gbpu t pwt!J.wCi
gmu p.mqnt{wyubpf1 upwguwG mbqp 1-2 titi pwgwlJ.Ghpnt{, bplJ.pnpq 
qbll)pntu ' junqntJ.w4Ghpp tll1w pwgtJ.wO- hwmmlJ. 2pwpnri_ wGgpbpntl 
(O-w4nmpGbp, 6bllPb[l, wGgpbp): 

"ltWUtnUWUllWJb junri_ntl_wqubp]! (bp4wpntpjWUp 300 U-pg n ~ 

t4wlJ.wu , mpwuwqO-ntJ. 40-75 uu) ~npwguwG bCi!)wlJ.w hnqbpmu tnb
qw4wJtlntu bG 0,8-2,0 u _tunpmp_1wup (hmtll uwnnri_ zbpmpg _tunp{!), 
upt'i,1wugpg 10-60 u hbnwtJ.npmpJWUp , pulJ. nnnquwG UllJWUlwlJ.CibpntJ.' 
3-4 u junpmpJwt'ip, UpUJwGgpg I 00-300 u hbnwtJ.nprnp1wup: 

'lrhGwJ-ubp[! 1}1Gmu tG jupwl.fwmw1fttl, Juzmfl1Jw1fttl L. lfbIJpw-
lf np: 

50 

Iupwuwmw.1l1G flpbGwd]! 4wnmgtl_mu t flpbuwmhqw4wJp~ub
pmL nJlnGp hnqmu pwgmu hCi Gbq 2rwGgpubp (jupwuwmGbp), npnug 
hwmw4pG zwptl_mu hG 4wtlh 4wu ll{llllUUlUWUUWJb junqntJ.w4Gbp L 

i)w0-4tlntU hnqntJ.: 
ll.Jtnt(lfl.WJpu IlflbCiwdp 4wnmguwG flhtqpmu 0,4-1 ,4 u junpmp

,1wup pwgtl_mu hG ppwppg 2-15 u hbnwtJ.npmpJwG 4.r1w qmGtJ.nq junqn
tJ.w4wO.L wGgpbp (jutntPfl.P zwpdt!Gpwgp hhmpp GuwG): 

tihqpwt{n11 fl(lhCiwdp 4wnmguwu flhll{pmu pwgtl_mu hG bp4w
pwtl_mG 6bllPbpntJ. wGgpbp, npnup qbt4J1 tJ.hp wump6wGwpwp Gh11w

umu tu : 
l'}..phGGtpn mt11w4w.itJ.mu hG .tutmpqwJpCi 4wu 11phuwctw6bllPw

J]1G libpb(iw(ihpntl: 
lTzmw4wu, w.1u t' G.JmpbqbG qp.tuubp[! (G4. 3.4w,p,q) ll{WUl

ptuumtJ.mu h(i gwG4wgwO- G3mpl1g: O-wuwGw4wtJ.np riptGubpl1 tu1m11-
qwugpbflt! pwgt{mu bG pGwhnqnu) (G4 . 3.4 q,h): 

UjlllpbqhG fl}lbuwdGbp{!, pwgp 4w4pg Lt ll{llllUUlUWUUWJpg, u1-

Gmtl t GwL 4h11wup4w4wu : 
4wtlh rwhGwdGhpJ! 4wnmgtJ.mu bu 4hpwup4w4wG junqmlw4-

Ghpnt{, npnGp mbqw4w3tl_mu hG _tupwuwml1 hwmw411G · ppwppg npn-
2w4p pwgw4ntJ., Ilf1W4wG pbpmp.1wup (0,002-0,015): Iunrimlw4Gbpp 
J ow.1pw4gwmh11b!l[! (Gy . 3.4q) rnwll{wmtl_mu bG :Pl1tmpnq GJmpntl 2, 
n11l1 4.11w wwgmgp~ gwGtJ.mu t 1>rtmpnq UJWUJntp 3 L pGwhnq: 52mp[! 
!'J:phu t limCimu O-wjpw4gwmhqbpntl_: 

'1l]_WUU1UWUUWJL llf1bGwd[! (G4. 3.4t) 4wnmg4,mu t hwpp 4wu 
owwwtJ.np llJWUl(lWUtnp junqntJ.w4Gbpntl_, npnGg wUprn'}2 bp4wpmp
JWUp lJ.wu wnwGgppCi mqqwhwJwg mbqbpmu pwgtJ.wO- hG ttiumu 
zwjuuwmwO.L 6hqph11' 2pumqwjpG wGgpbp: C}.pmGmw_1p(i 2r1hpp tu
nwm hnupp qhllJpnu1 qpbGCihpp up2t.. hbnwtlnpmpJntGt! t!J.nppwgtJ.mu t 
5-10 u: '1-phGmu 2PP hnupp wpwqmp.imGu 4w11qwtJ.nptJ.mu t _tunqn4,w
ltr pbpntpjwup : Qpp hnupp OllJmlnhut wpwqntpjntUt! 0,6-0,8 U/t{ t , 
GtJ.wqwqmJUt! lJ.wtJ.wJpG pCiwhnqnul' 0,2 U/tl_ , uwGp wtJ.wqw3pG pGw

hnqnuf 0,3 u/tl_: 
. chuuwGwlJ.wtlnp qphGwctGhpu t.PGmu hG /utnifllJWJftli L lfbIJpw-

lfnp: 
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"'Uq. 3.4. 4.wpqwqnpnIJ.-gwuwphgfinl'J. gwfigp pwqqwgmgJl~ utwpphp{!. 

w, p. tunqmJ.wqfihp' mhqwlJ.wJlj_wit fupwuwmwJ}lfi hqwfiwlJ.nlj_, wnwfig :Plitmpnq 
UJntp}l t. :Plitmpnq fiJmpnlj_ (wnwfig igwfiJmp}l t. ]gWfiJm1m4.), 

q. wnwfig fuptuUwmwJ}lfi hqwfiwlJ.p mbqwlJ.wJtl.wb- tum1n4wqfihp, 
q. mqqwfilJ.jmfiwdt. hwmlj_w~ntl. llbfWWJ}lfi l}Phfiwd, h. tuLDlfll'J.WJpfi qphfiwd, 

q. qphfi}l m}lqlitUUJ.W2lnUJ.Wfi uluhliwfihp. 

I. qphfiw<h.uJ]lCi ]lmqntJ.wq, 2. qtwUw$wpbpwJ]1Ci iqwzuiiqwfi]l~ :PP.tmZUUl U1mp, 
3 . .'p]lttnflllll L!lWCijntp, 

t. UJ.LWUlllllWUUWJb llJlhfiWdwJpfi lunqnlj_wqfihp, 
I!· UJ.LlUUlnllWUUWJh dwUJ.wtl.bfiWJ~fi tun.qnlj_wqfihp : 

Ivp1q111w.1pG qpbuwctl! puwhn11mu qwnmg4mu t 0,7-1,5 u }un-
11mp.1wup L. [1pwppg 2 u·-pg (qwtlwJpG L. awGp 4w4ww4wqwJ}IG hn
qb11) upG~_ Li 15 u (gwapwqwztnwJpG nwhnmmGbp) hbnwtlnpmp.1wG 
L!pw mbqw4w.14m1 qpbGGbpn4: 'lpbuGbpp qmpu bCi pbp4mU: pwg 21!
pwGgpGbpp ub2 : 
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tit1wwtlnp ryibGwd[! qppwn4mu t tfiwJmwGJmpntl tgtlwO- ump
'.pwJpG hn11bpmu: .Pwg 4wu tlPwJpg 50-60 uu }unpwy4wa nt1112bJlI! 
pwg4mu bG 1,2-1,5 u }unpmpJWU tlPw ' ppwppg 20-50 u hbnwtlnpmp
JWUp: 

~npwguwG ryibGwc:tp bp4wpmpJntG[! npnz4mu t mbqwGpp zw
tl1brmtl' 100-250 u: 

~wt1w4gtlwa qpbGwc:t[! Gw}uwmbutlmll t ubpqGbt hbnwuqw
JUllU. qwnmgmuG ppwl[wGwgtlmu t bp4hwpl( Gbr1pLmu zwptlmt1 bli 
G.1mpb11bu qpbuwctp }unqntlw4Gbp[!, tltpL.mu' c:twuwGw4wtlnp qpbliw
ctt1 mwppbp[!: 

!umzntfwljwtfnp IJPfifiwdft ljwnmglfwfi lffipbfiwfibpp }un11n4w
l1 Gl:i11p wt11wqwJmUG ppw4wfiwgGmu bu t11l.J.m b11wGwl.J.ntl' }u111u
tiwtnwjpG L nz }upwuwtnWJpG: 

Swppbptlmt\ t }upwumu1w.1pG bqwGw4p bpl1m wwpwwbuwq' 
LlUJUW}upwuwm (0,4-0,6 t\) L GbllfupwUWUl (0,1-0,3 u) : llnw2tiu 11bt4-
pnu5 }upwuwwmu hGwpwtln11 t abnpntl 4wu ubpbGw.iwg4wa bqwGw-
4ml wb11w4w.ibt gwGqwgwa qpbGwdw.JpU }un11n4w4, bp4Jmpq qbtq-
121nu tu11wuwwp Gt11mpJntU{! qct4wpmpJmGGbp t umbqonu5, I1u~t1 hb
ml1wGpntl uiwhwG24mt\ bG hwunuq }un11n4w4.wwbqw4wJpzGbp: 

lvpwuwmw;ftti fiIJwfiwljm/ IJPlifiwdw;ftti ]um/ntfwljfibpft mbIJW
ljw;uwfi ufipfifiwfifipf} uzw44wa bG pwquwzbpt41 tu11wuwmwlfln11 
lpu4w4wmn11Gbpp pwqw.Jp tlrw, mump t12u4w4wump-qpbGwmbqw-
4wJpzGbp(! hwuwwtlmu bG hnqwtfinp L }un11114wqwwt11w4wJp~ pw
Gnq upqwGGb1m4 : ~nr1wtfinpuwG Guiwmw4ntl oqwwqnpo4mli bG 2Dll
pwJw4np pwquwzbpbtfi L pwquwpbppz pwG1111 011qwGGbp, n1mGg 4w
nmgtlwbpG m wz}uwmwG12p u4qpmlip[! Gbpqwjwg4mu t hwuwu.1w
mwu}uwli pwctpGGbpmu : 

'1-pbGwmbqwqWJPrn mt11wqwJtlmt~ t hnqwt}mppg hbmn: liJG 
bpqm 4.nqwuiwmbpntl 8 utmw11b 4wp4wu t (G4. 3.5w), npj1 Gb11umu 
wbqw4.w.1ttwa bG pbp nnqwfiwtlqwli[! 5 L bpqm 4.nnbp{! 10, 11, puq 
libppLp uwumu ' hbGwpwGwjpG qwhm4£! 12: lmqwuiwmbp(! }upwutu
mp uiwmbp[! uiwzmuiwGmu bG pwG11tlbtmg : ~n11wGwtl11wG(! 5 awnw
.imu t ryibGwdwJpG }un11n4w4fibp(! }upwuwmp hwmw4. p2bgGbtm 
hwuwp :· Jun11ntlw4Gbp£! uwwmgtlmu bu obnpntl: 'l-[1bGwmt11w4w.1!11t1 
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180 O/ctwu wpwqmpJWG 11buwmu ubq pmqbmu uwmmgtl_mu t 9-10 
}unri.mtwq: 4nnu 10 L. qpw mwq mbqwqw.itl_wa mwzmu awnw.1mu bG 
~fltmpwctwll.J.wtj_bfip hwpqwpuw(i hwuwp: 

UI 

p 

ulj. 3.5. Iu-IlIJ.niJ.wljwiJ.np .rythfiw<tti ljwnmguwfi uhpbliwJti 
funqnlj_wqwmhqwqwJUWCi ufuhUwCibp. 

w . fuJlWUWUlWJ}lli hIJ.Wliwla, p. n~ tuPWUWUlWJ}lfi bIJ.wliwlf. 

1. hfl11pmnwfi, 2. mtllt~. 3. qwtntfiwq, 4. UWJtwq, 5. 61UJ.wfiw~11wfi , 6. l)llbfiwchuJpli lulUJ.n~wq, 
7. 6nlllwli, 8. l!IUJ.WlllWW, 9. l!wtwfi, 10, 11. -1>PllllfJfilJ <hulJ!wqbfiubpnq qn6bp, 12. qwhntl{, 13 . 
pupmlf, 14. libwjili qwliwq, 15. wpmwpp_fi qwliwq, 16. wpwqmnpji qwfung, 17. h!ullmqtwG, 18. 

pupmq, 19. JuwpjiuJu, 20. !unJJ.n~wq, 21. !un1J.m(wqw2w11!i tWJUnlllfi: 
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lJb12hGwG hflrumqtwfip I L. UWJLW4P 4 oqGntpJWUp zwpct4_mo t 
hm1wL1inp opqwG}1 zp2wGwqp uqwmuwup , puq lfin}uWilflUWU llPPPillU 
hbG4_mu t ltwtmuwqp Jtl_pw: 

11ltWUU1UWUUWJb }unqn4_w4P. mbri.wltWJUWU ctwuwGwq }un11n
tl_wqp up GWJpfi mqqnpq oqwqp L. Gwtl_qwGp up2ntl P.2bgtl_mu t }upw
uwmp hwmwqG m qwU}tl_ntu qpbGp btwGgpp ub2 : lfbpbGwJp wztuw
mwupp uGJlwgpmu }un11ntlwltG wpowq4_mu t pupmqp 13 4_pw.1pg L. 
t.lmtjmu }upwuwmp hwmwqpG: 

Dpll.J.bu qwunu ' IlflbGwmbqw1.tw.1tirn hwuwun{mu t }upwuwmp 
hwmwqp wGhpwdbzm pbpmpJwCi u1whllJ.wCiuwG w1lmnuwm hwuw
qwpqbpntl_: Unwlioliwll.J.bu LWJU qppwnmpJmli bG umwgbt hbmLnq 
hmuwqwpqbp£!, np.nCip pwqqwgwa bCi hnqwlfinp opqwGp tlJiu1 unG
mwct4_wa mtlfllpg 2, tiwtwG}l 9 4_pw mbqwqw.1t1_wa llJ.Wtnl'.ibGn11 1'.in
ll.J.wupg 7: timqwlip tl_pw hbutl_nu.l t hwuwqwpqp tntlfl[p znzwtJ.mq{!: 
.flwCinq opqwup zbquwG 11bll.J.pmu mtlfllP wqqwlizwuntl_ upwGnu\ t 
hwllwllJ.wmwu}11wCi ttbltmpwuwqCipu[!, npu mbqwzwpdmu t hnaj1 
uwmmgmu{l l}bll.J.P Llinluwpqnq uqwq L hp11pnqtwuntl_ ti2tgGntll qwt.l 
pwpopwgCimu pwGnri. opqwGu: 

11.t jupwtfwmw;ftu b.IJwfiwljm/ lJPbuwdw;ftfi fumJm/wljfibpft mb
IJW{jw;tfwu tfbpb{]w{i (liq. 3.Sp) pwqqwgwO- t qn~w4_np qwGwqGhpj1g 
14, 15, hpqpnqtwli}19 17, flUpmqpg 18 L. }ump14_wqwzwp}1 tWJLim11mg 
21: 

4npw4_np 11.wGwlw ownwJmU t pliwhnrtl1 nbrwuw(i hw1\wp, n11I! 
hwl'.iw}u qwmw11t1_mu t hl1Ilflnqtwlimf Wll.J.Whmlbtml 1'.ibqpp hwmwqp 
wCihpwctbzm Jlbpnt}}JntCip: ~w11p mwpwD-12mu pbpmpJmGCi Wll.J.Whml
tl_mu t qwGwqp 14 uumppG 1.huup wumpl'.iwLiwpwp pwpopwgmuntl_: 

11ltWUU1UWUUWJb }unqn4_wq-ctwu1w4_bCip mbqwqW.JllWU htut\wp 
oqmwqn11D-4mu t }unqn4w4woL.w4_np.pr 'l-pw hwuwp Gwtu ' aUlllJ.W
tl_bliwjpCi qpbG{! Umg4_mu t 1-2 U bpqmpntflJWllp JlllU9nt9l\l_ }un11ntlwlll1 
Ub2 , WUpwg4_mU, Wll.J.W ' qwmwptl_ntU t mbqwqWJnl.U{!: fl1'-qbq_0-p 4_bp
~mLU ub}uwGpqu{! pwpopwgtl_mu t upG[ L. 0,5 tl }unprnflJWUp uwqtup
l}Wq{!, hnqwO-wO-qtl_mu t 2m11~12 L 1111tur 1}1w44_mu }ugwGnt.l: 
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<fll/w1ftu IJPfiuwdft l;wnmglfw(] lfbpbuwubp L. <JI1p'7ftpubp: ~n-
11w.i]1G 1wbuw<.tj1 4wnmgtlwG hwuwp oqu1wqn11otlnu'i bU lutm1111!1~ Ubp 
lo tutnq1qwrn1bGwJw_1]1(i ubpbGwUhp : 

fufntJ111WIJ11buwdw1ftu lfbpbuw(] (u4. 3.6 w) pw114wqwo- t 2112w
Glll4]1q 1, 11wliw4pg 2, z11pwJ]1~J 3 L 1111bGU1.ippg 4: 4npwtlnp qwGw41~ 
awnu1Jnu1 t puwhml]1 L1mptltuli hwuwp: 11.11buubpt1g Jmpwpwtinmpu 
bfl4J1W}WLjuul1wG bpbp utupu}1G(ibp]1 · l1nliJ1, qLtutij1 L hwmwa ltnGJ1 
tumhutrnnn! t: 'lpl.JGlihpp Lun2LJi 4nCI!! 6bqpmtl t puwhmw, L1nrw hpmtl 
L tuunugGnn'i , qLtuGwQl, thuuu l1w.1mGw9Gnu\ t qpblip JLup<lmtlg, jw4 
hwmwo 4nGu tjbptuqGmtl t fl]1bfil1 tqwmbpf1 wmuoqw4wG r1b.1mp
Lhu9j1tutiliflf~: .t.wuvw.i!1li hnqlipnu.l 4]1pwmjmu bti 60- 100 ti , ump1>w.1]1li 
h1111bpmt'.i ' 150-200 L'it1 mpwuwq.oj1 ripbliGb11: 1 l-11t.tiwctj1 1tinr1mp.1mtili 
plimptloul t 0,6- I Ll uwhL\w(iGbpnn1: 

fufntplJftJl! (Li4. 3.6 p) riphliwctwtlnpml'i t 35-50 uu tunpmp_1wup : 
Lrw41.Jpbmu.1j1ti r1Ltnprp1u\u t!u1pb1_tu/bpmQ 2mu1 l ~Jtuuw12b~Jlhllll L 
tiu1wuurn 1t1 I: tubpwqjnu.1!1G, hm1]1 wpwlt LnlliI2LUqtlwLil! ' (iwp1wn1wu1-
]JLUutnlqmj mwpwopj1 oqu1u1qnp('r11u'iu: 

v4. 3.6 . .!.IlIJ.WJpU l}{lbCiwctp 4wnntgUw(i Uhpt(iwubp I.. qnpb°ppuhp. 

w. lutmpqwqph!iwctwJ]l!i Ubnt!iw, p. lutm]Ul}ll_, 
q. l)pbUWcJwuqwl[wnw4wJ]l!i Ul:iph!iw, ll· qpb{iwcJwhnpWUlWJ]lU Uhpbuw. 

I. 2Jl))Wliwq, 2. l)wlhulj, 3. ZIJPW, 4. 1lJlbli, 5.1Jwzmw1pli mwfuwwq, 6. 11wliwlt, 7. llPbli, 
8. uljw!J.wmuljwjpfi :jlpbq, 9. ljlwltnlJ. q1wli)lltfibp, 10. pbn, 11. hlunmq1wli , 

12. dru1wubfuwliflqu, 13, 14. Zl\JltuUhp, 15. wwwlI-pbp)l!lihp: 
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lvtntp11]1 ~ 1~ mbqw4WJtlmd t qntpwGp l1pwGGbpj1g npL.t L'ih41• 
tl11w: U.1G pturi.l1wgwO- t ri.wGw4pg 6, 1111tut1g 7 L b114m hwppwonqb
p]lg 5, npnG9l1g t.lb4J:! 4wmwpmd t 11-wzmwJpU mwtumw4]1 ri.bp: 

15.brwwtln1111-pblituap 4wnmgdwu hwdwp 4]1pwmlmd bu qpbGw
Jwu4w4wnw4w.JpG L 11pbuwctwhnpwmw.1!1li ub12buw(ibp , npnGg LU4-
tn}1tl qnr1anqmp.iwup pwunq opqwGlibpG plirµuuw4 bu 4m11btm tl1w.1-
mu1G.1mpu: tl-11m(iQ mGbG qmpuwG pw11ar1 tupwqmp.1mGGtp 1. zwpct
tlnu) bG qwliqwq mpwq_mp.1wdp : 

IJ.pbuwdwuljwlfwnwt;w1ftu ubpbuwu (G4 . 3.6 q) hu1dwulllwo t 
u4wtlwnw4tu.Jpli :f>pbqml. 8 L tl1w4nri. qLtuli]14tibpntJ 9: 

.'.l>t1bqu 4tumwr1md t pwpri. zw11ctnn'i ' hwl'i[!Gpwg ubpbGw.ij1 Jmp
ltuuwO[!. UJtmnw4wCi ' hnpj1qnuw4wli-[!Grnw.1Ciwl1wU wnwug11J1 7mp-
2l!· 6n6w ltw li ' bpl(lliJliwl1w (i wmuGg11p 2mJ19[!: .'.bpbq!1 6nMw G hb
mL w lipml qpbGu Lw.1GwGmd t r1tw1l1 libppl1 L wtqtulrntlmd rG111tu.1-
Gw4wu hwmtlwovt1 ubb uw4hpbu : 

lmGw4wG llLWLij14Gbpp hw1)w1ptJwo h(i 4mp1111 uqwtltumu4-
llhpn4: Cp2wGwl1l1 rn pbn]l 10 hbm h1111w4wtqml dj1w~Jtlwli zlinphittl 
1111lulip 4mpmt'i bli 6Jlt.lp L h111u1_ u1hqwzwpJmu 11bu1l1 L)j19l1ll t\wup · 
t11w4hLntl qpblil1 tlbpLj1 tltuup 40-50 ud junpmp.1Lm'ip : 

IJ.pbuwdwhnpwmw1ftti lfbpbfiw(] (Gl1. 3.6 q) htuuwunlun) t w
mwu-pbpp~ Gbrrn4 15 211pw 111Gbqnq pwCinil opqwlintJ : t:.1u libj)Li(iwCi 
4mpmu t mrp1wuq.1mG pG1nw.1liwl1wG htumt[tubpntl 6bflpLu.Jl1ti qptti , 
H[ll! tjbpLpg tlnul1tJmtl t hln1pnq1_wGntl 11 p111pw9tJnr1 4nliw4wG hnp1-
tlwl1libpntl 9: UbpbGwG wztuwmwG12w.1J1G tll11112t1 l: pbptlntt'i (qu.it\ luu-
4wnw4[1_) tJinr1w1111wljwG hl1ri.1mq1tuliml L anqtuubtuwGl1quml 12: 

3.4. UbLflflPUBITTI'U 5Uu5P liUfi.flf-BflrlJP. o'll "lU~ "lU'\..,flHJ"Q 

-!2wlij1 np bp4pwqnpbwqwli bpw2mwJJ1li qnmj1litqmu.l mb11ml'i
Gbp(! qqwtlrnpbG 12]1~ bG , pu4 qntn11zl1wgmuu· pwpop, hm1l1 tunlitutlmp
.JWG wuhpwctbzm UjWJWJlU wtqwhm.Jtlmd t wphbumwl1wG bqtu~w-
4ntJ ' nnnqmu114: U.iGmbq, npmbq tunliwtlntpJmli(i wnwtlh1wqmJli t. 
mtupwapp' 6wh6w.Jl1G, wphbumwqwunpbG hbmu~J4nttl l Iun(iwLjm
P.JlllliQ (911wupwpGbpj1, 211wt.JwqwGGbpJ1, n1wmwplibpp L'i!1 y n~mj) : 
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UbJllnpwgi.lwu GbplJ.w t}mqmu qbpwqwmtmu bG bplJ.wlJ.p lJ.wp
q_wtl_npuwG hwuwlJ.wpqbp[!, npnCip hCiwpwtl_npmpJmCi bG mwwu pG,1-
u1bu bpwzmw_1}1G, WJUUJ.bU tL qb11tunCiwtl_ hnqbpmu ULnWUWL qJilUJW
lll(!UlllbuwlJ.wG uzwlJ.wpmJubpp bpwztuwt1_np4wa pbpp: 

flnnqtfwu hwtfwqwpqlip: 52pp uwmmguwG hwuwp qwzmbpmu 
lJ.wnmgtl_mu hli nnnquwCi hwuwlJ.wpqbp' pwr1lJ.wgwa nnnquwG wq
pJm11pg (Jll6, qbm, mnnpqbtnCiJw 2pbp L wJLCi) , 2pwhwtlwpuwCi lJ.w
nmJgl1~1 L nnnquwG gw lig}lg : ~wi.lw lJ.wpqbp[! W.Cimu bG flGpGwhnu L 
t\btuwG}llJ.wlJ.wG : UbJuwlil1lJ.wlJ.wCi hwt'iwlJ.wpqCi mGbGmt'i t UJ.llUUJ.W
ltWJWU L oqmwqnpaljnu.l t WJG qbUJ.pmt'i , bpp 2PP uwlJ.wpqwlJ.[! nnnq
thull wrip.Jmpmu ~Jwa11 t nnnq_tl_nq mwpwap}lg: 

flnnqtfw{i gwugp JllGmu t hwqnpqwlJ.guwCi L lJ.wpqwtl_npnq: ~w
qnp11_wlj_gumG gwu!m 2lllf1I! 2pwhwtl_wpuwCi lJ.wnnLJgpg hwugCimu t n
nnqtl_mi. riwzm, pulJ. lJ.wpq_wtl_npn11_ gwfigCi WJU pwztunul t {!Utn nnnqtl_nq 
r1wzmI1 uwt1bptu}l : 

flnnqt'iwli gwum1, pum htuqnpqwlJ.guwCi, W.Gmu t pwg , t.PwlJ. L. 
hwt'iwl1gtlwO-: ltwpqwtJ.npn11_ gwGgl1 2l1P pwztuuwG b11_wCiwlJ.Gb11D b
pbpG bG ' uwlj_bpLmpw.ipG, wGophwgt\wG h Gbphn11_wjpG hnqwawalJ. 
tump1tl_wlJ.Cibpn4: 4_bp2j1Gflu qbummu 2mp[! hnq t thnGmu CibpoauwG 
i.lj1~m~Jnt{: 

4]1pwmjnu.l bG bpbp mw11wwbuwq 4wpqwtlnpm1 gwGgbp' w
lJ.nuCibpml, LWJGwzbptn (30-40 u), (ibqwzbpm (1 ,3-4,2 u) L. 2pwO-wo
ljmuntl_ (~npu ljnqi.lpg uwhUwCiwt{lwlJ.tlwiJ 25-30 mi pwpo11mpJwCi p[!u
Pl•ljGbpntl_): QpwO-wolJ.muntl bqwCiwlJ.I! lj}lpwntl_mu t p11Ciop, tunmp n
nnquwG, l1GzUJ.bu GwL. hn11_bp}l wqwqbpMwG uwuwGwlJ. : 

::Jnpwgtfwu hwtfwqwpqlip: ~npwguwG hwuwlJ.wpqbp[! pwqlJ.w
gwa bG lJ.tur1qw4npnr1, hw11_npqwlJ.guwG gwGgbpl1g, 2P[!CitµuCip~}lg , 

J1G ,1 tqbu Gwh u1wztnUJ.tuGwlJ.wCi gwGgl1g, np[! ,1npwgtl_nq mwpwapGbp(! 
UJ.W2lflUJ.Wlinti.l t uwlJ.bpbUWJpG qpntGU1WJ}lG )lpbpp Gbphnuppg: 4wp
qwtlnpn11_ ~JwGg{! lJ.u1pqwtl_npmu t ,1npwg4nq mwpwa~p 2pwJ}lG nbup
U[!, tuJupGpCi ' hnqp9 lJ.twGmu t wtJ.btnpq tunGwtJ.mpJntG[! h mqwplJ.mu 
hw11_np11_w4guwCi gwGg: UJCi JllCimi.l t t{lwlJ. (2pw~wz tunqntJ.wlJ.ntl) L. 
pw~1 : Utl_btnpq 2PP umtnp(! 2pwhwtl_w12 ppwlJ.wGwgtl_mu t pCipGwhnu 
b11_wGwljntl lj_wu ubtuwGplJ.wlJ.wG 2pwupwpontJ.: 
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.f?p/1 u/ipt}anztfp Ii :Pftfmpnztfp puwlmIJnuf: flnnqi.lwG [!Gpwgpmu 
2mp[! qwzmp uwlJ.bpL.ntJp t hwuGmu lJ.wpptGb11}1 oLnt{ (wG6pL.w9uwG 
bqwGwlJ.ntl_) lJ.wu npnzwlJ.p hnupnt{, WJGmhbmL. Y.twGttmu: 

lunGwtl_mpJwli lJ.twGntu[! (HHcpH11bTpa1...1H.s1} mbqp t mGbGmu Gbp

O[!MwG L. '.t>ltttnt1uwG zGnphlttl_: 
Qpp Gbpaamu[! pGmpwqptJ.mu t qpwtUimwgtmG L. uwqwGnpw

.1l1G mctbp}l wqqbgmrJwup wqwm bllllJ.mnpGtpp tguwup : t5wlJ.nmt1-
Gbp[! 2pntl_ L9tlb1mG qmqwhbn wmnptiwGwpwp ¢nppwGmt\ t Gbp
auMwG wpwqmpJmG[!, np[! lJ.wtutl_wa t hnaj1 hwmlJ.mpJntGGbppg L n
nnqi.lwCi bqwGwlJ.pg (GlJ.. 3.7): 

Cum nnnquwG t11wGwlJ.fi ' 2PP GbpaMwG wpwqmpJwCi t{m
t.PntuuwG pCimbCiuMmp.JntCi[! JllGmu t mtuppbp. ctwuwCiwlJ.p [!Gpu1g
pmu lJ.npbp[! unmhGmi.l bG ppwp L. ¢np11wCimu t wpwqmpJmGGbpp 
mwppbpmpJntGP.: 

GmlJ.nmpCihp[! 21mtl wupnq2mpJWUp LQt{bpng hbmn uqutl_mu t 
2pl1 ~}ltmpmul}, npG [!CipwGmu t hpqpnumwmplJ. <iti1uwCi wqqb~Jmp
.JWt)p : liJq [!Gpwgvmu ~*tmpuwG wpwqmpJnt Gp uGnu~ t wGt{mt{lntu: 

-,~ -

7 ---_...,._ 
fl _ t.!. 

1 
5 

, 
v 

4 ~- ·-__ ,,_ 
~ 2 .. 

3 '\ . / 
2 \ ' / 

!""' / 

1 "' ........ -- - ~ ..... ~ 

• 
{} so· 100 ~150 t,. ri 

' ti 
tHn 

'Uq. 3.7, Ilnnquwfi wwp.J!hp. hqwfiwquhp.ft qhuwmu 2Plt CihplrbUwfi wp.wqmp1wfi 
ipmpnfunlf•Jmfifi nuw chuliwuw4}1. 

I. hnu~ml., 2. wfidpli.wgnuiml.: 
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<!,mm 2pml hwqtGwlmg hbmn GhpaauwG wpwqmpJmGn hG
pwpqljmo t £l-wpupp ophG12pG, npp hwuwO.wJG' p.mGw1.Jmp_1wG mh
riw1wpctp w11wqmpJmG[! ( V, utl/pnll!) hwt.lht.lwmwqwG t hprwwtlw

qwqwG UinmbGgpwiP qpwqphGmpG (VD) ' 

V= K 1,Vn, 

npmhq K 1, -G .:Pti1mpuwG qnpaw4pgG t, uU/pnlll : 

(3.1) 

.:!,l111pwtlwlJwqwG 1.4.nmhGgpwm pGmpwqpmu t GtpoaowG ; wp
Jp~ met[! L [!GqmGtJ.mt.l t n11Uihu wnwGO.pG lllnmhGgpw1Ghpp qmuwp 
(opl1Gwlt' q11w1.\pmwgpnG L. t.lwqwGnpw4_1wGmuw.1pG) : 

I}-iupupp pwGwO.L.[! 4ppwnhiP t Gwh hnajl ,1_hwqhgwo· ctwuwGw-

4whwm4wajl 11h1.4.pmu. K 1, qn11aw4gp qmfuwphG oqmwqn1104mu t 

GhpMuwG qnpowqjlg[! ' K 1 -::t const : cJ-wuwGwqp nGpwgpmu hnq[! tun

Gw1.\mpJwtlp hwqhGw1m wprumGpmu Kt -G wumpl'iwGwpwp t.lrnppw

llmu t L h1.mtwuw11tlmu ( tbn pnll!b hhmn) K:1, -pG : 

<.nupmj tfwqhpbuw1ftu (wqnuntj) nnnqtfw{i 0-wuwGwlj phpL lm-
11tqunu ~HUtl[! llt11aotlmt.l t w4nuwhwmw4_ntl L. w4nuw1.4wmbpml: liJ
limhhmL qpwtll1mwgjlnG nuJhpt1 wq11tgmp.1wop funGwtJ.mpJwG m11-
tlwqpO[! O.q4111u t 11h1.4.}1 Gt1112L (Gq. 3.8w): flpn7 hnqbpmu (4w4w.1l1G 
L w4wqw4w4w.1pG) pmGwtlwguwG mp1.\wqpor. qpw@m1.ugpnfi L 
liwq1u(inpwJt1G mahpp wq11hgntpjwtlp 0.qtl_mu t qtu1t1 GhJ1pL m qnqp 
(fit1. 3.8p): 

lrbphmJw1ftu nnnqtfw{i 11tUI12mu funGwtJ.mp.1mG[! hnq t umGmo 
1111hGwfunGwtlwgmgp,1_GhpntJ. L. mhqw7wpa4mu t hpq11wtlw4.w4wfi 
tili2uwG, qpw@m1.ugpnG, uwqwGnpwJpG L_ 4.twGnq mO-hrP wqqhgmp
.1wup (Glj . 3.8q): U.1u 11hUJpmu, [!UTT hnqp hwmqmp.1mGGbpl1 , tunGw
ljwguwn nqnlwqjlaG [!Gqmlimu t mwpphp O.Lbp: 

Uuapliwgmtfm/ nnnqtfwu ctwuwGw4 2mp[! hn11 t Gtpaatl_mu mq
qwopq 11G.'!Jp1m11wgpwJntJ.: U_1u qhllJ.Pmtl, [!Utn funfiwtl_mpJwG Gbpb[!O-
uwG wpwqmp,1w(i, 1.4.hmp t UIWh1.4.wGh1 wGO.pL.wguwG pGmhGuptJ.mp
JWU fitlwqt~1uwfi 1.4.w.1uwG[!, hw4wnw4 qtuwmu wGfumuwitihwnphfi 
qwnw2wfiwG 2pwi!tnubp L 2flWJPli trmqpw : U.1u1.4.hu' wG611LwguwG 
0,8 u1.t/11nUJh l1GmbGuptJ.m13_1wG qtummu 2pwqmuhpp wnw2wgmd{! 
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qpwgwn@ t.lpG,1_L. ti pm4h (Glj . 3.7), npp [!Gpwg12nu.1 nnnqtJ.nrt uw4h

plillt.JPp t{pw 4w1.\p L 4GhpaatJ.p 
hi = pti = 0,8 uiJ/pnlll . 25 fllllll = 

= 20 uu ]hpmp 4wu 200 u3/hw awtl_wiP 2mp: 

LU p q I] 

ul{. 3.8. <!.11Jl.mU }unfiwl{mpJwfi zwpchiw(i ujuhUwfihpp nnnquwu mwpphp 
bqwfiwl{fihp}l L. I}Jlhfiwdp q.uu.wmu. 

w. hnupmJ. uwlj_hpbuwJ}lli nnnqmu phpL. hilJtbpmu, 
J!. hnupml. uwlj_hpbuwJ}lli nnnqmu mulip hnqbpmu, q. fihphnqwJ}lli nnnqmu, 

11· tflwlt qphliwd. 

I . wtinulibp, 2. JunliwiJ.wguwli ntruJ.wqltbp, 3. IlllbliwjunGwiJ.wgmg)l.1_, 4. )lqnll!nwhCigjlwL L[np.hp, 
5. qpbliwl_npwgmgjl.1_, 6. Junliwqmj)JWG zwp.diiwG qltbp.; 

LJ..pbfiwdft IJGUJJJmtf hf1t1GwqwG zwpctp) mO-J:! hp1wnumwm)14 
CiGzt.lwfi qpwqphGmCi t : lvnGwt,impJWG zwpctmtl[! 4wmwptlmu t hnupf1 
qabpntl_' uha tqnmhGg}1wwg qb1.4.p 1.\rnpp[! L_ hlipwpqtl_mu t 'l-wput1l1 
ophGppCi. 

v = sv ;= SK_,,vn ' uu3
, (3.2) 

npmbq S-1} q1m1GmwJpfi 2pbpp hnu12p [!GqtwJGw4wfi hwmtl_wb12P liw-

4b11huG t : 
/lIHJqtfwu quwhwmtfw{i hfttluwljwfi gmgwuft2ubpp: finnquwu 

npw4l! qCiwhwm1.\mu t hphp hpuGw4wG UIWflWUhmphpntl' pGmbGup
tlntpJWUp, qw13p1Ghpp ,1_wi!tntl L 11pwGg hwp1.\wap mctntl_: Dp~w(i itin1211 
hG wG6pL.wguwG pfimhliup4mpJmG[! L. qwpplti mpwuwqpOJ:!, wJGpwG 
hnajl umpm4mmpwG l2Pl. t pwww.1tJ.mu, 2mp[! iwtl t Ghpaatl_mu L 
qwzmp t1wqt11LmJppG 2hG wnw2wGmu 2pwqinuhp, pwgwm\mu t hn
ajl qbqhw4.w1mun ,1_npwgmupg hbmn: 
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UGopL.wgl1p UbpbGwGbJlp wzJuwmwGnp hpuGwl.J.wG gmgwGpzG 
wG6pl.twguwG pGmbGup1.Jmp3mGli t: 

·uaopL.wguwG plimbGuptl_mpJmG[!' p-G, 21111 zbpmp h w6G t hnllP-

uwl.J.bpLmJPp tntlJWL l.J.bumul' upwtlnp ctruuwGwl.J.mu, ruG[!Gqhwm 
wG6pl.tmguruG t J:!6prugpmu: 

.f!mGp n11 ruuopL.wguwG [!Gpwgpmu 2nLPJ:! hnumu L_, [lUtn zbpmp 
pwpopntpJwG, mwp1.u0-1.Jmu t hwtl_wumpm;wlJl., mump qnpO-Gwl.J.w
Gmu oqmtl_mu bG pGmbGuptlmp.1wG pGmpwqpwl.J.ruG UIWpruubmpbpp 
up9pG mpcttpGbpl1g' 

P -- = hu119 I. (3_3) 
0112 /t . 

Qum tl_bpJ:! zwpruqptl_ruap' S urulJbphntJPP 4Jiru ruG6pliwguruG 

2PP 0-rutlwrn 1.J.wqunu.l t v = hli1,2 S, npp hwuw6w3li' 

Pu112 = V !(St): (3.4) 

.)!p}l Q awJuu[l (L_/tl_) npnztj_mU t Q = V / t pwGw6L.ml_, [!UUl npp ' 

(3 .5) 

<!,1.uztj_wpl.J.p tl_bpnhtiJJWl pwGwol.tb11l1g wl.J.GhWJUl t, np nnnquwG 
pGmtGuptl_ntpJmG[l tiruJutj_wa it wuopL.wgpp utntGwJp wpwqmpJnt
Gpg l.t l}wpbl11 t oqmruqnpbbt zrupctmG m qpppwJpG nnnquwG ut12t
GmGbpntl wGopLruguwG qbUipbpmu: 

OnnqthuG wzJummwG12Gtpp l}wmwpuwG J:!Gpwgpmu UI1.Upmru
qf1p t 211mtlrnubpp qn.1wgmUJ:! pwgwnnq Ujl.llJUUIG[!. wG6pL.wguwG 
f1GmbGuptl_mp3mli[!' P,s1,9 -{!, u1bmp t hwtl_wurup tiruu tJ1.n11p LflGp hn-

qmu 2PP Gbp0-0-UwG rupruqmp3mGpg: 
ll-npO-GwlJwGmu u.GrµuG4mu tG 9pp GbpO-auwG hbmL.Jlill wpru-

qmp_1mGGbp£!. 
0-wGp hnqbpmu' 0,1-0,2 uu/1rnUI. 
up9pG hnqbpmu' 0,2-0,3 uu/pnllj, 
pb}}l.t hnqbpmu' 0,5-0,8 uu/pnlll: 
Pwp6p 1.up11JmGwtl_bmmp3ruup wG6pliwguwG pGmbGuptl_mpJmG 

wlljwhntlbtm hwuwp wGhpructlizm t qwzml! bGp1.uplJbL GwfuGwl}wCi 
tl1JupbguwG: 
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flnnquwfi WJ1lllmfiwqbmnzp1wfi qnpwlJftglJ pGmpwqpmu t 
wU6pL.wguwG pwzJuuwG hwl[wuwpru.>_wl[mtpJntG[! qwzmp uGqhw
Gmp uwl.J.bpbup 4Jiru: U1111JmGmtl_bmntp3wU qnpO-rul.J.gl1 hruzl[mJ1'-lu1.uG 
hmurup qruzmp n1mzwtir mbri.tpmu' zwpntpmJ., 211ruGg12l1 wnwGgppCi 
mri.qwhwJwg tiwu zrunwtlJlllP- mri.11mp3wup, mt11wtiru.1tl_mu bG ruG6-
11liru,>_rulJ1 wGnpGbp (qtwGw3pG tiruu zp2l[wa hwmmb l}nGp mtu12nl[): 
UG[!Gqhwm ruG6pL.wguruG t ctwuwGruljpg hbmn qruqrupbg1.lmu t wUo
pLwgmU[! L_ wGnpGbppg JntprupwGnmpp ut2 l}mmwtitJ.mO- 2PP 0-wL[w
lli zwlJl.tj_mu t wnruGopG-wnwG6pG' ,>_tulJl.ruGnpGbpml_: 

.:!.wuru6wJG 211.p V bwl}_rulfl l.t mbri.rutiruJtl_rua wGnpp umm12b 

wGgpp Sbx uwl.J.bpbuP' npnzl}_mu t mbqmuGbpp zbpmp pwpopmp

JntG[l' 
h = V / Sbx, 

[lUUl npp' p = h/t = V ! (Sbxt): 

Umwgtl_wa mtlJwtGbpntl_ l}wnmgl[mu bG wG6pl.twguwU 11GmbG
up1.l_mp3ruG hwtl_wuwpwpctbp qabpf1 QiqnhpbmGbp) l.t upwg1.tmu uw
hmG tinpntl_ (Gl.J.. 3.9ru): Y:wnmgl[wO- qpru1)}1lrn awnw3mu t npu1tu 
mtlJwL ubpbGw3ntl_ w(i6pL_w9uruG }1GmtGufltlmpJwG pwzJut~wG pGm
pwqpp, npp hpuwG 1.lpw 1.J.wnmgtl_mU t octwUqwl.J. qpw~fll.J.[1 (GlJ . 3.9p): 
UpugpuGbpp wnwGgpp 4fiw mbqwqptl_mu bG wG6pLwguwG f1GmbG
uptl_mp3wG p up2pU wpctbpGbp[!, pu'-l opqpGmGt11p mmuG9nfl tl11w ' 

hlllUl.llUIWUIWUtuwG pUmbGupl[ntpjl.lltlp mG6pliwguwG bGpwpti1.twa S; 

uwl.J.bpbup zwlJl.[1: S; uwl.J.bpbuGbpJ:! ,>_mt!Jl[mu bG uwtit11tuwzwtJrntj_ 

{n11aH1-1Merp}' hwum6w3G hpuGwtiwG q1nu:pp4p pqnhpbmGbpl1: 
OctwGqwlJ qpw~pl.J.p 1.J.runmguwG hwuwp p -p L. S -11 wGhpru-

ctbzm utomp3mGlibp[! hruztj_wpl.J.tl_mU bG hbtnliJWLPWGwolibpntl_. 

- = (S; + S;+1) S == S - S . 
p 

2 
> 1+1 I' 

U3GmhtmL octwGqwl.J. qpru~lfll.J.p wpugpuGbpp wnwG!-WP 4fiw 
mbqruqp.tJ.mu t wG611L.wgt'iwG up2flG llll111JntUwtj_bmmpJwG }1Gmbuup

l}_mp3mG[!' Puli? wrui -n, pul.J. bptim l}nqubppg' wqpnmbJulip'-lwtiruG fH1lJL-

mmppG (±25 %) hwuwlllrumwuJuruG }1GmbCiuptJ.mp3wG uwhuwGw3pU 
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wpdbpfibp£! ' 0,75p011 ~ .wrii . -{! L. l ,25puJiiu .. r ri -I! (Glt. 3.9p): U}l2pu wprum

CimtlbmmpJwG pGmtGuJ:njmpJmU[! npn2btm hwuwp, J:!UUl S = f(p) 
qpw'.pJ:tltJ:t, ltwqu4mu t 4wpJ:twgpnG wrumuwlt ' pwqqwgwa tpbp u.1m
CiwltGbpJ:tg ' 

P1 •P2,p3, .. .. , pn , S1 ,S2,S3, ... ,Sn L. P1S1 ,P2Sz, .. .. , p0 S0 : 

ill p 

bl{. 3.9. llnnquwfi wP11Jmfiwqbum1pJwfi qnpinuqgp npnzuwfi qpw.'f>pqfibp. 

w. wfi&pL.wgllwfi hwqwuwp fllimbfiufltlm~Jwfi qc)bpl! Qiqnhf1bmubp), 
p. S = f(p) l[np{!: 

UCiopL.wgt'iw(i up2pu WpllJmCiwqbmntpjwG J:tGmbGuJ:t4mpJillUI! 
n1rnz4nui t tppnpq UJmGwltJ:t 11I1mwp4uwG wpllJmGpmu, wJG t' 
P 1l)1y . S WPIJ. = m ax t'ibamp_1mG{! hwz4wpltb1J:tu : swplJ. uwqbpbU]} qmG]}-

tJ.mu t wqpnmbluCiJ:tltwltwG pm11mmpJ:t qw2mmu (uwqwqa4wa uw-
4hpbu, Glt. 3.9p) L. qn2_ 4mu t wpllJmliwqbm 2rtlwa t'iwqbpbu : 

U1uuiJ:tun4, nnnquwG wpllJmliwqtmmpJwG Kwrri qnpawqJ:tgG 

wp1umGwqbm 2puwG S WPfJ uwqbpbuJ:t L. 2puw(i wupnri2 s uwltt11tup 

hwpwpbpmpJmGG t ' 

(3 .6) 

'l-pw,'.ppqmJ sp\ip -{! p~pnnnquw(i Jw_ltbpbu(i t, s wlj -[! ' wt.1.trnm

ltw JpG 2mp[!: 
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flnnquwG pw4w1uu11 wp111mup t wuiwhm[tlnn'i, bpp qGwhwm
uwG qnpawqpg[! Kuirri n ~ 0,7: lJnmwtJ.np hwztlwpltJ:t hwuwp qwpb1p t 

oqu11.[bt nnnqt'iwG hwtJ.wuwpw~wtp.mpJwG qnpawltgl1g ' 
(3 .7) 

flnnqlfw{i hwlfwuwpwlw¢n1p1wa UJWJlfw{ip: Cum h = pt wp

mwhwJmmpJwG' nnnqt'iwG hw4wuwpw~wtp.mp.1mGJ:! ltwtutlwa t 
wGopL.wguwG J:tGmbGuJ:ttlmpJmGJ:tg (p ) L. nnnq,tlilll mwpwaP-J:t Jmpw
pwG~Jmp qbmp tJ.pw qp.w wqqbgmpJWG mL.nqmpJmGJ:tg (t) : 

Dnnq,uwG hw4wuwpw~wtp.mp1wfi UIWJUWG{! Guiwmwqwhwp
uwp t tJ.bptmO-bt htuU{!Gpwg (6wqwmw.1J:tG) 2wpcJt'iwG bpqqnGunt, 
4wp6w2J:tp qltuwqJ:tpn4, uJ:t2J:tG m hbnw2J:tp (uimmw2J:tp qwquwtlnpnq) 
wGopL.wgJ:tp t'ibpbGwCibpJ:t opJ:tGw4n4: 

<!,wti]}Gpwg 2w11dtlm1 wGopL.wgJ:tpGbpJ:t qbuipmt'i wGopL.wguwG 
wq11tgmpJWU mL.nqmpJntGJ:! qw2mJ:t Jntpwpwfi~Jmp ltbmp tlPw, num 
J:!G11qpquwG LWJGillpjwG, uJ:twGuwG t : fll-mnJ:t nnnquwG hw4wuwpw
~ wtp.mpjntGJ!, pum ]}Gqqp4uwG ttuJGmpJtuG, ltwtutlwb t wGopL.wguwG 
t1GmbGuJ:ttJ.mp1wG hwumwmmGmppuGpg: <J)mmw2J:tpp qbuipmu wGo
r1L.wgmuu wGhwutuwm pwp11 t , L. nnnquwG hw4wuwpw~wtlmtpJmG[! 

hGwpwqnp t wuiwhntlbt uJ:twJG {!Utn 2PPP bpqwpmpJwfi' npnzw4J:t 
oppGw~wtJ1mp.1wt'ip wGopL.wguwG J:tGmbGuJ:ttlntPJWG 4mtp.nfunn~ ntl: 

U_111 011J:tGw~wtJ1mp.1wG pwgwhwJmtlwG Gutwmwltn4 wGhpwdb2m t 
tlh11tmO-bt (3.3) pwGwoL.n L. qJ:tmwpltbt wGopL.wguwG J:tGmbGuJ:ttJ.mp
JWCi mL.nqmpJwCi (t) tlpw wqqnq uiwpwt'ibmptpn: 

cf>npobpp WpJ1jntGpmu hwumwmtlbt t , np uJ:t2pG L. hbnw2pp 
(uimmw2J:tp ltwquw4npnq) wCiopL.wgJ:tp ubpbGwCibpJ:t hwt'iwp 
( Q :.:::; 30 tftl) u]:twdwuwGwlt nnnqqnq qnmJ:tG m.GJ:t unmw4npwuitu 

hwumwmmG b tWJGntpJWU (Cilt . 3. lOw) ctwuiwtlbCiw2tpm: CGq n
pmu' npL.t A ltbmJ:t tlPw wuopL.wguwu wqqbgmpJwCi mL.nqmpJntUJ:! 
l1wqumu t 

b 
t = - , 

ror 

npmbq w -Ci wCiopLwgJ:tpp tflnll.P uimmuwu wCiltJmCiwJJ:tCi wpwqmp
JmCiG t , r -I! ' A ltbmp hbnw4npmpJmUI! uimmuwu wnwGgpJ:tg: 
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UGapLwuuwG pGmbGutuJmJlJWG mLnqmpJWG wpdbp£! (3 .3) pw
CiwaLntd mbqwqpbLnt qbummo umwgtlmd t 

p = hwr I b : (3 .8) 

c = hw l b dbompJntGI! hwumwmmG t, mumfl p =er mqpaji dw-

1.}bptuI! gm.19 t mw1.pu, np UJ.mmw2flll dbpbGwGbpntl nnnquwG hw-
4wuwpwlwiJ1mpJntGl! l}wUJ.whntltijl WJG qbuwmu, bpb bwJpwl.}1nqw-
4fl UJ.mmdwG wnwGgvpg (0) hbnwGw1.mG qmqwhtn wGnpLwguwG 
f1GtnbGulnl_mpJmGG wnp £!UUl ntllfl'l qo[l opbGp[l (G4.3.10p): 

B=arctRwh/b 

r 

LU p 

'Uq. 3.10. U]l~lJ.Ci h htnwzlJ.JJ (ll}unnwzlJ.p) utptfiwfitpntl wfiopuwgifwfi 
}lfitnhfiuJ:itlmpJwfi wfihpwdhztn pwz}utlwmnf}JnLfil! hwqwuwpwiwlfi nnnqifwfi 

qtuwmu. 

w. nnnquwfi u}uhuw, p. p"' f(r) qwlu4_wbn1pJwfi qp.w-t>ltlJ.: 

~bpnhflnw1. m4_1m1.Gbm~ Gbp4wJwgtl_wo bqpwhwGqmuGbpp hw
tlwmnflmpJwG hwumwmuwG Gt4wmw4ntl wGhpwdbzm t hwubdw
mbt qlunwt[lnpaGwl}wG hbmwqnmmp.1mGGbpp wp11JmGpGbp[l hbm 
(li4. 3.11): 

<Dnpnbpn l}wmwptl_bt bG 27 du mpwdwqop bu.IJpwipnqwl} mGb
gnq utubliWJntf 0,4 lJ<Tlw nG2uwG UJ.WJUwGCibpmu: 

ul1. 3. l 1-p ln1w~J11.t}1 tlbpLfl uwumu Gbpltw.1wgtlwo t p = f(r) 

4wlutl_womp,1tnG]l, u[l2flli uwumu ' 2PPP pqnh[ltmGbpJl, Gbppt..mu· 
wG011t..w~1dwG J1GmbliuI1tlmJl.JWli pw2tuowG tuumpGbpG £!UU1 nnnq-
11wG 6wt4wtlbGw2l1Jl]1 LWJUillflJWG L bp4wpntf)JWG mwppbp hwumtJJ)
Gtpl1 : UtnwHtl_wo p = f(r) 4wtutlwbntf)JntGpg w4GhwJm t, np 2PPP w-
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nw2[1G l{tumu (0-25 d) L tlbp2Gwuwumd (43-50 d) Glfwmtlmd t pbp
nnnqmu: C[lpp tlbp2Gwdwu[l pbpnnnqmuI! tlbpwgtlmu t hwpLwG ajip
pbp[lg nnnquwG tlbpwbu.lalfmdntl, pu4 wnw2pG uwut1 ptrmnnqmlll!' 
wGopLmgppp tlpw mbqwlfwJtlwa 25-30 u 2PJlntl (lflwgmgpl l.}1npp 
aw.1pwl.}1nqw4p qnpowpl}muntl): 

p, uu/pntq 

6 

" 2 
ui--===:::::r:=-~...L..~__j~~...L~_jL 

20 JO r, u 

'Uq. 3.11. Ufiophwgifwfi }lfiuitfiulJ.tJ.mpJWfi tipwqwfi pwz}untun zll~WJ}lfi 
wfi&phwg}lp litptfiwJntJ. nnnqliwfi ctwifwfiwq: 

Cftpft hbnwlfnpnlfJJDlUIJ L pwzfm wqI)bgmp1mup: Cppp wnwtl_b-
1.wqnlJG hbnwtl_npntf)JillG umtuGw1.m GUJ.wmwlfntl_ OWJilWUJ.wGw4£!, 
num m4.Jwt awuwGwltwhwmtl_womll oqp tummpJwG , hnppqnGp G{!-
4wmllwup mbqwlfw.Jtlmil t 28-32° wGltJWG mwlf: Cpf)fl hbnmtlnpmp
JWG tlPw twl}wG wqqbgntpJmG bG pnqGmu nG2nuin' H -n, L bmJpw
UJ.wGw4f1 bJ.Pp wGgpp mpwuwqf101f d -G: liJ'l lfwtutl_wbntf)JWG uwpb
dwmp4wlfwG un11btG wnwtlbt UJ.mpq wpmwhw.1mtlmu t LbpbqL[l to
UJ.PPP4 pwGwaLntl' 

R:::;; H 
a+PH / d' 

(3.9) 

npmbq a -G L P-G ipnpaGwlfwG qnpawlfpgGbp bG, a= 0,5, p = 25 .10-3
: 

P-wGwat..mu H / d-Ci wGa11LwguwG pGmpwqf111n L ltwp[lLJi ut
ampJwG ~~mpwG[lzl.1 t' 
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hwliwmwpwb zl1pp (211wzpp ' wnwGg qwpptwtlnpuwG) qhlll
H 

pmli ->900, 
d 

Jun2np, wGO.pL.wgl5wG hwl5wp nl lllPUlwGp qwplttGhpp qhUJ.
H 

pml5 - = 900 - 1500 , 
d 

l5t12pG Jun2npntpJWG, Jumnp L 15wpqwqhmltGGhpp nnnqliwG 

• hwl5wp lllPLnwGp qwpJ1tlih11l1 qhlllpntl5 H = l 500-1700 , 
d 

15wGp, pntnp mhuwql1 15zwltwpmJuhpp nnnql5wG hwl5wp Ujp
H 

mwGp ltwpptGhpp qhltlpnt15 - = 1700- 2200, 
d 

zwm liwGp, uwO-}ltGhpp L. wlihGwGm11p pntJuhpp nnnql5wG hw-

. G H uwp Ujj1mwGp ltwp}lt hp}1 qhuwmu - = 2400- 2600 , 
d 

..!:..!. hwpwphp.mpJwG hhmwqw 15howgntl5[! hwGqhgGml5 t tGhp
d 

qpwJp owtuup wGgwGLjwJll w6p: 
LhphqL.p pwGw6L.[! (3 .9) I1pwljw(i t pwl5m pwgw4WJntpjwG 

qhu112nui: Cj1pwtlm11l1 w = O,l -1,0pnuf 1 Ultntn15wG hwl'iwJump.rwG 

qht411mu 2'1.rt1 hhnwtlnpmp_1mli[! tlmppwGmu t 5-15 %-ntl : Cppp hh
mutlnrm1p.11uG 1lJ1w pw15m wqqhgmpJntG[! G4wqwqm.1Gl1 hwugGh1m 
hwtlW(l wGhpwcthzm t l}mm1wgGbt hnppqnGp hhtn zppwtlinqp qwq
liwo wGLjJntG[! L. p2hg(iht 6G7ml5l!(H) hwl5wqwpqml5, pGw hGwr1wtJ.n-

1mtpJntG t mw1pu lipwctwuwliwq umwGwt ¢npp mpwliwqbp, pGllllhu 
GwL. pwum wqqhgntp_JwGG [!Utn hGwpwtlnpl1G aj115w4wJnrt qwpp1Gbp: 

UOapL.wgftp lfbpbOwObpft wpmw1JJll1llwljwOmp1nzO[] qwlt1tJ.wb t 
wqpbqwmGbJlp 2wpctl5wG w11wqmp.1mGl1g , {!Gqq11ql5wG tWJGntpjntGpg 
L. ctwl5wGwqp oqmwqnpMwG qnpawl.19pg : Q11wtlmuhpp wnw2wgm
l5l1g Jumuwtl1b1m hwliwp, hwmltwllJhU gwap 41wlinqwltwGntpJwl5p 
hnqbpm15 wfih11wcthzm t qpqGht l!Gpwg12Gbpp pp4_p' wqphqwmG w2-
lt1wmwgGh1ntl gwO-p wfiO.pLrngl5wli pfitnhfiuptlmp_1wl5p: ul5wG qhlllvh-
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pm15 wGO.pL.wgppp wGhpw cthzm [!Gpw912Ghpp pp4[1 · n -[!, npnztlml5 t 
hhmLJWl UjWJl5wGn4. 

n=mlh, (3.10) 

npmhq m -[! nnnql5wG GnpuwG t, uu, h -l!' lihq [!Gpwgv}l ctwl5wGwlt 
pw¢tJ.wb 2PJ1 zhpmp hwumntpJntG[!, 1515: 

LJ./Jf11!WJ/10 uljqp010pm/ wOdpL.wgftp lfbpfJOwObpft wpmwq1m
qw4wGntpJntG[! qwju4_wa t 15hphGwJp ub4 qp11u!1g nnnqtlm1 S 15wljb
phuj1g L. qj1ppbpj1 Z ptlPg (15hpbGwJp tnhqwipnJumpJwG ppy[!)' 

W=ZS: 

t ctwl5wliwqwhwmtlwaml5 
Z = 1t/T, 

npmhq 1-G wztuwmwGpwJpli ctwuwGw4p oqmwqnpat5wG qnpowljp
g [!G t, T -G' 15hlj qpppl1g nnnql5wG ml1nqmp JmG11: 

bph T=m/p111,~ _, p 111,~ =Q/S , WlllW ' 

Z = 1tQ/ ms, 

W = -rtQ/m : (3. 11) 

bpb Q = P.ip~ S = Pu:1,~ .rcR 
2 

, WUjW 

W = ntPuf19R2t / m: (3.12) 

Cftpft hqnpmp1nzO[] L. tobpqwmwpn1p1mO[]: Cl1f!p hqnpmp.1mGG 
tfihpqpwJp awjuup l5homp.1mGG t lipwtlnp ctwliwGwqmu L. t1wtutJ.wO- t 
2PP mujuupg, l'ifizmlipg (H) L. mhuw4w11wp qwGqtJ.wol19 (y). 

N
2 

=yQH: (3 .13) 

lfaj1zp zwpctwphpliwfi hqnpntpJntG[! qwql5ml5 t 

NH= Nl /(rthc ·rtH)' 

npmbq tlbc -G 2J1WtnW]1 hwl5wqwpql1 o.q.q-fi t, rtH ·l!' uaj1~p o.q.q-li : 

1td2 
~WJU1Gj1 t fiwL., np Q co: 0,06µ-J2gH , 

7td2 
hhmL.wpwp N2_o: yµ-4-H~2gH: 

4 
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N = yQH mpmwhwJUlntpJntG[! W wpmw1ymqwl.jwCimp_1wG t{pw 

pwc.J-mGbtm wp1umGpnui umwgtlnni t tGbpqflw.1}1 mbuwtiwpwp aw}u
un: 

tubpqflwJp mbuwtiwpwp aw}uu[! hwu'b\1wmwtiwG t nCizuwGn, 
w.111 UJ.Wmnwnntl tiwpnwzflp wCiopLwgppCibp[! hbnwzflp wCiopL.wgpp
Gbpfl hwubtiwmmpJwup Citlwq tCibpqwmwp bCi : 
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4. liOt-LSOt-P-SblubP.liUliUb UCiuUSUb.RbbPP. 
UbJ2bbU5UBUUb lJP..20BbbPP. 

b~ f!UbOLl. OPC}.libbbPP. ~UC~UPliP. 
SbUOHit5Ub SUPPbPC 

lrnqmmp-mb}uCi}14w ltw G wztuwmw G12Cibpp ubpb Gw.iwgtiwG 

hwtiwp Gw}uwmbuttwa pwGnri opqmCiGbp[! Gwtuwqatlmti bG 4mmwp

tln11 tnb}uGntnqpw4wCi qnpiJt!GpwgUb1lflG hwUwUJ.wmwutuwG: Cum 
WJ11 qnpo[!CipwgGbpp tCibpqwmwpmp3wG L. 3mpwhwmqmp1wG' ppw
qwCiwgttnuI bG CiwL. hwtiwUJ.wmwufuwCi hwztj_wp4Gbp: 

limtmmp-mbtuGpltwl.jwG wztuwmwGpCibp[! GUJ.wmwqwnuu!I1-
llwa bCi lj_wpfl ufl2ngntl Gnp hnqbpp JmpwgtiwGn, tunmhwppCibpl1 m 
wpnmwtlwJPbpp wptiwmwqwU L uw4bpL.mpwJpG pwpbtwtltiwGG m 

hGwlj_wp hnflbpp tizwqmpJWU[! : llJ11 wztuwmwGpGbpp ptJ.liG t u.iwm

ltwCimu mwpwappg pntnp mbuwtifl tibtuwGp4wqwU tunrnCiqnmGbpp 
(ltn611bp, pCiwtj_1w1mwptj_m1mw3pCi pmuwltwCimpJmli , pwpbp, pllpbp L. 

WJtCi) hbnwgntti[! : bnp Jmpwgtlm1 hnqbpp hwuwp Gwtuwmbuttmu t 

flpwqwCiwglibthmtlt (61lfl) CiwtuliwltwCi tizwltntpJmG : 
limtmmp-mbtuGflltwl.jwG w2tuwmwlipCibpp tibpbliwCibpp hw1\w

lf1Pt! pwcJwGtlnttI t bpltm fuupp' pGwhnqbpp JillJlWgntU[! UwtuWUJ.WUl
pwumnq L_ tiblflnpwglj_nfl hnqbp[! Gw}uGwtiwG u2wlfmpJwG bGpw11qnq: 

~Ciwhnqbpp Jmpwgnt1l[! Ciwtuwu.iwmpwumn11 ubpbGwCibp bCi 
tinnqbp{! pCiwhwCim1, hnqb}l[! pipmmCibppg tiwppnq, pwphwtlwp L. 

qwzmfl uwtibphntJPp hwppp~ ub12bCiwUbpn: 
<.n11bpp Jm11wgllwG bqwGwltfl L. hwuw14wmwutuwG mbtuGplfw

qwCi tip2ngCibpfl [!GtnpmpJntU{! lfwtutlwb t U1WJ1WO-pl1 nGqhwGmp tJ.li-

6wlfflg (pl}mnnwu.iwmtj_wampJmCi , qn6qbpp m pwpbpfl 2wtl1bp L tun
mmpJwG wump6wGCibp): 
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4.1 . [c}-<J>U~USUUu w UPUUSU~UvUUvPUvfiLt OPQ-U"UvbPP 
~UC4.UPliP SUP-PbPC 

~nqbpp JmpwgtiwG {!Gl}hwGmp awfuuhpp upG~L. 80 %-I! pwctpG t 
nGlJ.Gmu mwpwa1:1Gbp£! fHpmmGhppg L. 1:1wpbppg tiwppuwG wzfuw
mwGpGbppG, npnGg ppwlJ.wGwgtiwG hwuwp wGhpwuhzm pwGnq op
qwGGbpl1 [!GU1pmp.1mGG Ill hwtlWUJ.WU1WUtuwG hwztlwplJ.Gbpn lJ.w
mwp4_mti hG JHpntU1WUJ.wm4_wamp.1wG L. pwpwUJ.WU14_wbmpjwG PI!
GnlJpG m WUU1p6wGn (WllJnLUwlJ. 4.1), hmumup zh11m]l. UJ.WhUJ.WGnttl{! 
h hnfllt ~pqplJ.wmbfuCinLnqjiwlJ.wG hwUllJ.ntpJmGGhpp pwph1wtlmti{! 
hwztllt wnGbLm hwuwow.1G: 

fl~ 4_1wppwu pt{lmmwmwpwapp .1mpwgtiwG hwuwp oqmw
qnpa4_mu bG pt{lmU1m6wh6w.1l1G qmpwGGb11' hwtiwwtlwa awlip ulJ.w-
4_wmulJ.w4_np gmpwGGtpmt, pulJ. q1wr1pwu ptl1-mV1wmwpwapl1 tizw
lJ.mpJtuG htuuwp' p4_1whwUl-tiwGpp>-9IlP~ tibpbGwGbp: 

U1umuw 4 4.1 

f&4_rn1mwu1mm4_wamp.1wu wump6wGn Ii pGmpwq_pnq 
t4wpwtibV1phpu 

upCi~L 2,0 

3-6 
7-10 
12-15 

Pwpopmf!JntG~, 
u 

3-4 
5-6 

5-6 L w a 

fih1_1bpp tuuimp
mG , hwui/hw 

> 2000 
200 

200-60 
600-2000 

f0-1.{lwhwillpl.Gbpn Llilimti bG UJ.wuuptl L. wlJ.mptl q_npanqmpJmG : 
lJbc) mwpwapGhpmu oq_mwq_np04_mu bG mpwlJ.mnpwpwpz pt{lwhw
tnltiGbp, pulJ. t{ln1:1p mmpwb1:1Ghpmti GUJ.WU1wlJ.whwptiwp t oq_mwqnp
ab1 obnpp ptP-whwmpiGhp: 

!C1·tfiwhwmtiwG pwGnq opqwGGbpp hwztl_wplJ.p hwuwp wGhpw
cthzm t mGbGmt mwpwbpmti awnwmhuwlJ.Gbpp L. pGp lJ.U1ptlwG mh
uwlJ.w11w11 aj1tlwl}PlllPJWG 4.bpwpbpJWt ummJq_ m4Jw1Ghp, npUJ.buqp 
hGw11w4.n11 UiGp lJ.wmwpbl hwmp~p 6pzm {!GmrunpJmG (wllJmuwlJ. 
4.2): 
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UllJillUWlJ. 4.2 

<DwJmWGJmpp mhuwlJ.Gh11n L. hwtlwUJ.wmwufuwG 
hwm]l.~p J!GmpmpJmGn 

<l>wJmwuibuwlm 

ITJwuuftl/ qnpOmjmpJwfi pt/Jwhwmft1 pwfilllJ opqwfi[J pmGI! hw
mmu t uwhmun4_ lJ.mptiwG nbctpun4_, np]l. hwuwp wGhpwobzm t, np 
pGp hbtn qwGwlJ.p lJ.tnpnq UWJp]l. N Gnptiw1 map T znzwtP-n11 pwqwq
PPm uba UiGp F = tgcpN ztfiuwG mct]l.g (GlJ.. 4.1), WJUpGpG' T > F : 

vj 

r· ···--·-···-····· -- .. B 

vq. 4.1. @ipwhwmpw hpufiwl.iwfi ll!Wpwutnnpb[lp hw2qwpqwjpfi ufubllw: 
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C Lltn T -- Nctg-i' t1b(J!11 pJtuG l1 w(ihu1t[u1uu1prnp1tuCi LL[ lUJthu(i]1 ' 

lgq>>J < \!ct:_l'/ l[Ulll tgip < tg(00 -·- '/ ), 

lllllUlll litllllll l\lrllj lllll(lllWll nbJjHljl l!lU!llllUlbW_Jlllllll hbtnli_jW] l[Uj1Uj. 

y < 90-(p , (4.1) 

n1nnh11 m-Li qtuCitu4ti L tl1u1.1rnwGJ111pl1 1\p?l1 zyH!tu(i 1ulilumGQ t, 

(r " 4& -- so 0
: 

.:.w21jrnplp1L\ umtu~11Jnu'i t y = 26 - 32°, 11pj1 qllUJpmt'i wUJwhntl

t.j_mt! bu T litltUqwqm_1 (i 11ln\wrumtpJwt\p L'iwpmp l1mprn1\ L N unptlLUl 

Ill umj p(ill Ulf111)111lll-C\hqpnu\: 
Ulimwnmumhump_1mlimt\ LWJU l1l1pwnrnpJ1n(i tli qtnhL ,LJ,n-24 

t1u1 lj li)17)1 ptlnuhwmk ti hp[~. npnfiq 11Uqqpl11\wli LW.J tim pJmG Ci l 
B "" 3.6 tL t}lU(ituljj1 hp4tupmpJmCip' 

l = ---~---. 
- 2sin / · 

(4.2) 

y = 32'' pliqnditq111 i} litt[pnu\ uu1wq1[nt tl t L = B = >,6 tl: 

fclt[ 1 bp!1 lj m pt1tu li 111 d p tr 1u lutl wo L p li 11 lll [ILU tltu<10 [1 L Lt UlJlthu li 
u1l; 1nul1wptu p qJ1tlllllf111llpJtuli 1lb0111p_1n1Lilil1pjlq: l~J li t1mptl.]1 t 1u11u1w

!m11rnlq hlimlq 1.ur ll[Lll[H( pLUlitu<\l1m[. 

R ""nKr:d 2 / .:J-, (4.3) 

npu1lil] 11 -(l tl]HuJtutitu(iwl{ l1u1pt.jnq pliLpj1 uwuwltli t, d-li · plll1 mptu

thuqt1011, K - [i · mulm111ml ltl!lllthuCi 1nbuu1lj1uplU[l 11j11iwqprn p

JllLlip : 
l~UUJ lllll.JlllUlUlj 4 .2-jl UlljJlllllibpl1' liLLlWUlWlJ.tulnupl'iwp t llj_lUU

u]nl qnponqrnp.1w1\p w2 Jmu uuu1 ptlHu hwml1 2- Ci bp(i oqmw qnpO-bt 4w
qtm'iw ]u ]1 OWl1lt!UlliUwl1!1 plfrnnnGbpmu, uwli]1 11]1 lUJll otumumbuwlj}1 

l1 mtHltu li mbuwlJ. w1uu 11 11t11'iw1um1 pJm(iti 4wq1)m1\ t K ~ 0.96 lJll)w , 

t\ !1 Ci>qlm tulttnjnl l[mpt'ituli r1b1qpml'i K = 1,9 lJHlw : 

L~um ( 4.3) ptu liu16 Lj1 ' 1ip1uaw1\w Ciwl1 4mpt{n11 p lilipl1 pwGwlw 

npn;LlmL\ t hhtnl1JWL hiu1]1p]14, uwLJ.w.1G u1w11q wpmwhWJUlnLf1JWllp . 

- Bfq , n ... -- . (4.4) 
100 
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Op ]1 Gui l[ ,Un-2 4 iltu l[ li[12l1 p t{nuhu1 rn !1 ' J1 Ell :1qpt11hu G t tu J (i 11q:i 

Jl1l [i (l t A = ~).6 ll , tlul Ci J1 pt]rnnmut4w UH[ lU crn Pl LU Li lll lll pw O]llllll 

q = ::.ooo pmli iilw. 11 c.: 2. d =c o,o:~ ll , K :.= 0.96 u -r111u - ()()'], iut\ '
1

, lllUlll[l 

p1.ulirn1 ora1.wlil1 pUlfl(LUJltli 11J1lllUJHlll1p.Jmli[! ljtUl)lUlltU{uj1 OiUJHUlllh

U1.l.ll4]1l1wu11\wG11tt1111n11\ 4wq1\n11\ t 

R ,_, 96 · ~:~"~_:_-2~ · 2 ""60-1. '!1 : 
4 

f1Mil1lirnpnj upuuu!Hl (Jll]li'inqmp.J tU(i ptu( irn1 opqwlim[ ptl1LU

htu1mhu(i ptup,nu.1l1(i 11tulw1u1111p_p11 (i[} (4. 3)' 11JLjtu11 i i: 11pn2tt p1lw1hlll

mp,' ll pwp21u.J]1li q]nlwqpmpJmllp' 1m]b11uq (i tqml litul1 1111u1 tnt11w
tjm]rn\w[i 11]1tlLUllJmlpJm(ip' 

R"1 "- flvljl . 

nprnbq f' -p p1j1wlnmnJ12]1 11tuliwl1libp[1 l, hnq]1 1)[1 ;;i L 2y1t1wli q11piJw-

4.[1qCi t . tv1 ,. -li ' 1 ~ tlnuhtumj1 > l1 41u(iq41ui'lp: 

ll [ll t1 Ill (j p lll ll 

R c.c R -• R . lj'Utl fJ ·cc 11K· TT , ! ~ ·1 " t' •I · p · lil l. ' 1 ~ '- · "+ T ; \ p . l'l-5) 

(~mn ,[l,n-24 t\1 ul1 Cil1?]1 ptj1wh1uu1j1;]1 f , __ ().45 -- 0.65,\11' -· 17000 

Ltci- lL[UllllUtll1tnpl.q1]1 . 
R ,11 °= (),) ·I /Q()O 7 8)()()(), \1 4tULl R --(1 (}{) '-8 )()(){) ·1_,~8 )(-i()()'\_1= 8560, ljq 

ll1 d. 

Uljwju/ qnponqmp;wO pwlinq opqwfifihpm/ ptftwhwwftl{ibp[! 
liu1w111wl1wh1u111'lu.111 l: oqtmuqn11ob1 w.1f.iu1]1u]1 pCiwlf1w.imbpl1 l1mp1'l1uli 
h1m\tup , npnlip wlllnut1b1\wm w1h1q1 bO (wrurnuwlJ. 4.2) : LJ11ti ~ l· pwp-

7uq]1fi 11J1t'i LUIH111lp.JLU(i llbompJLUG ll(lllJh1p ' wGhprncJb;nn t :jiphq]1 illll}

y tu pl] (i b pl} ult utq LJ)1Ci li tiwm J1ljlllljlll Ci ll[ uiptu l'i limph p ]1 I w4w pljmt1]1q , 

)2tulij1 np nbd!1t\l1 n; 6j17m pGui11mpJtu(i qlittm11u\ qqw1frnplili ptU( lGJl bG 

uunuqt{mt\ LliLpqbmf1LJ.wlJ.wCi ,)wluumt'iGh11p: U.iut4bu ' wqpbqtutnj1 

/tupcJ1\w G 0,7 tl/4 wptu4111 P.l w li 11buwm L'i UJ tuuul1tl qnponqmp,1tuG pw
lim1 opqtutimj tu7]utumb1J1u tUbpqbmt1ljtuljtuG ow]uunurntpr_1 14 wli

qwt'i ~rnl)[t Mi '. l>pli4mj tu/luwmLpn hLut1L1huu1mp.1wup , bpp Ljlq19]1Ciu 

L'iwuu119L.l1uu t\b0mp.1mlip LJ.1u411mt.l t S = 6 uu : nI-mnp '.pphqubpt1 1u7-

]uwmwli11r ctLUt\w(iwl1 wlihpwcth7m t [1Gmpb1 w,1liu1ru!1 mbP,1tin1n-
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qpw4wG uiwpwubmpbp, npnGg qbuipmu w2}uwmwGpp QG!}hwGmp 
wpllJmGw4tmmpJmGJ:! umwg4nu'i t pwpop: liJilutlmp uiwpwubmph
PP F4l1G bu uiwm4wGmu uwmmguwG iwtflJ:!, 41iGbuwmfl4w4wG gm-

h , ~ cor G 9iilC! "' = V, nrl! tPWJUlW Jntpp uwhmun4 qmpuwG wuiwhn4muG t 
u 

uwhmup qnpawqgp £ = 6 - 8 uwhuwGGbpnu'i: 
'Vbpl}wJmt'iu wpmwqpnt}}JntGmu LWJG qppwnm}}JmG mGp hnajl 

}unp11wJpG Gw}uwuiwmpwumuwG MTn-42 uwl}Gp2p :pphq_l!, np[! Gw
}uwmbu4wa t ptJ1mmwawo-4 mwpwapGbpp JmpwguwG hwuwp: 

UbpbGwJp qLiuw4np pwGnq opqwG[! lirbqG t, npp mpwuwqpb-J!, 
l!um mpw4mnpp hbm wqphqwmw4npuwG hqwGwqp, 4wpnq t mw
mw utlht D = 700 - 800 uu, [!GqqpuwG LWJGntpjntG(!' B = 1,5 - 2,0 u, u2w

qmp.1w G }unpmpJntG[!' upG2_h a = 40 uu, plipmqp uimmmwp4bp[!' 
n ~ 1000 uim/pnui uwhliwGGbpmu: 

01'GbGwtn4 '.lJpbqp hw24wr4ti hwuwp wGhpwctt2m uiwpwubm
pbp{!. npnCip Gm.1Guibu mwmwG4mu hu npn2w4p ml1pmJpmu, qwphL.P 
t qwmwpbt wGhpwctbzm mbtuGninqpwqwG hw24wr1l}Gbp: 

bpb uimmuwG wGlIJmGwJpG wpwqmpJntG{! qwqumu t 
nn I 1 

C0=-::::-1000 = 100 , 4-' 
30 10 

:ppbqp 2P2WqOWJpG wpwqmpJmG{! l}1pGp 
V2 = cor = 100 · 04 = 40 , u/4: 

fl.l.i>uibu mpwqmn11p 2wpctuwG wpwqmp.JntG{! (Vu), WJGuibu tt 

~pbqp 2p2wqbwjpG wpwqmpJntG{! qwpqw4np4_mu bG npn2wl}p uwh
uwGGbpmu : 

liJm4hu, hpb V11 = 0,5-0,8 l'i/4, G2wl.iwqmu t :ppbqp tiliGhUwmp-

cor 40 
4w4wG gmgpm 4L.PGp /... =- = = 80-50 : 

vu 0,5-0,8 

Umwg4wo- qpGbuwmp4w4wG gmgp2_G w4hl.P pwG 2_Ilpu wGqwu 
uba t mb}uGpqw4wG pmJtwmphtli uiwhwG2Ghppg: 01'ump wGhpw
cth2m t l!Gtnpbt 4pGhuwmpqwqwG gmgp2_p }}ntJtwmphtli wpctbp' 
'A = 10, L. qwmwph1pupmqp w2tuwmwGpw.1pG nbdflup qwpqw4_npmu : 
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bpb /... =~ l}wu cor=10 ·(0,5-0,8) = 5,0 - 8,0u/4_, wlllw r=0,4u 
vu 

G b 4 
5,0 - 8,0 12 5 0 .i-l {!Gqm t1m 11 uipmu umwg$ co= = , - 2 'i : 

0,4 

l>pbqp 02m4wa 4pl.ibliwmp4wtiwG uiwpwlihmpbpG mGbGwtm 
ritlllpmu hGwpw4np t 4wui hwumwmbt Gwh WJI} UJ.Wpwuhmpbp}1 L 
hwm4_wa tfiw.imwG.Jmpp bpqwpm}}.JWG wqpnwGmwnmhtuGJ1qwqwG 

iwtllp up2L' 

S = 2m: 
J...Z 

liJu pwGwohmu hw.1mGp bG pn1np UJ.wpwubmpbJl[!, w.111 ptlmti' 
S=10-20uu, pwgwnmp.1wup qwGwl}Gbpp Z p$g {pupritl}p 2m 

2p2wGwqap tlrw wnqw): 
11-wGwl}Gbpp OUJ.tnpl'iwt PP4C! plipm4fl UJ.Wpwqap tll1w n11n24_mu 

t hhmhJWL pw Gwo hn4_. 

z = 2m = 6,28 · 40 = 251 = 2 50 : 
J....s 10 loo ' 

lipllJmGpmu [!Gmy14nu'i t Z = 3 qmppz qwGw4: '1-wGw4ubfll! 
:ppbqp pupmqp tlrw mbqwl}wJ4mu bG uimmmwl1wJpG qap opbGpn4 L. 
ml.ihG pwuwqp (tnbqwl}wJ4wb plipml}l1 uw4tpt.mJpp tlrw hwmm4 

p2p2Ghpp ut2) mhup: 
Uptfwmwhwfi]11filipf! Gw}uwmbu4_wa bG .1mpwg4_nq mwpwo12u 

wnwG6J1G awnbppg, ptllmmGbppg h qnoqbppg uwppb1m hwliwp : 
Q-npaliwqwGmli tWJU mwpwamli t qmbt w111.lwmwhwGuwG ub}uw

Gpl}w4wG hqwuwl}{!: 
UpuwmwhwG ubphGwGhp{! pwq_liwmhuwq hG: '1-pwGp , l!UUl 

awnp pGp m 4noajl mpwuwqap (15-70 uu), tliGmu bG tflnpp, liJ12l11.i L. 

pwpop hqnpmp.JwG: 
lipliwmwhwGliwuG wnw4btwqmJG ajlwliwl}lmlpJmG bG gnlJg 

LillUtPU 4bGU1JlilUW4wG h 4nqwjpG tunr lU[lUWUlWJflG hwliwqwpqn4_ 
qn6qbp{! (4w11Gp, uno}l, 4mbGp), puq G4wqwqmJG qfluwqpm}:}Jmfi ' 
4nqw.1flG liw4bpbuwJflG tfin4w0- wpuwmGbpn4 4noqh[ll! (4w11wuwtup, 
iwumbGp, hqhGp): Y:wqGm, unom, qmbGm 4n6qbpp wpuwmwhwG-
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tiwG qbll{~mti 1.Jwi.tw.Jt1G hnqbpmli uiwhwG2l[mli t upG1L 500 I.tu met, 
lrnlt pbpL hnqbpnnr tlpG ,,_ L. 80 I.tu met : 

lin!'.irt bpp hnppqnGwlttuG lltrlrtnlP JWtlp lll[ltlWU1WhwGt1wG hw
t1w11 ty_whwG2l[nq mctD 50-80 %-ml tfln1n1 t mqqw6pq m1111mpJWUp 
wptluimwhwGtiwG hwtiwp ltppwnl[nq mctp hwt1bt.ltummp.1wt1p : 

upa~L. 25 uu mpwtituqpO- mfibgnq 4nn11bpli wptiwmtuhtufil[mu 
bG 4n6qtuhwfi-htu4tupp~ ubpbfituCibpnl[, 25 uu-pg pwp6p mpwuwqap 
ltn6qbp"Q' tinnqwhmGlibpnl[ : 

1:5tunwhwml[w0- mwpwO-pGb[lD 4nn11tppg uwppbtm Guiwilltu\.tml 
LWJG ltppwnntpjmG bG qmbt lll[lUWmwhwG ubpbGtuGU[LD (KM-1, 
KM-1A (G4. 4.2)): 

1..q. 4.2. KM-lA uwqu}lz}l wpuwmwhwu ub12bGwJ}l mhtulin1nqpwqwu 
(pwunq opqwu}l mdwJ}lG) ututuw: 

lmnqp mptlwillwhwfitiwG md] npn2l[mu t DUUl R qptiwqpmp
JWli L qnr1onq P map llnubGtnGbpp hwLJ.wuwpmpJtufi' 

Qnd 2 

Pl2 =Rl, 4wu P=4Gl, , (4.6) 

npUlbfl Q-G Ciuzmtifi t hpqpnqtwfimu, lff'llw, 11 -D' pw Gnq 011qwfip lllD

UlDUluwG \.tbGmpnGpg upG~L hpqpnqtrnGD bqwa hbnwl[npmp-
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JnLUD, 12 -D' pwfinq opqwGp bplt wpmpJntGD, d -li ' hpqpnqtwGp 

tipmgp Ul[lWtlwqpOJ!: 
<,prymqtwGGbpp DfimpmpJtuG htutitup 1.tw11btJ1 t oqml[bt hnppqn

fiwqtuG ltflptunl[tuO- P mctp t1p2ngnl[ tinnajt w11uwITTtuhtufiuwfi 11.l111wq
pmpJtuCi htu11Ptuhtupt1wfi UlWJUtuGpg' 

P = qoN , tiu, (4.7) 

npUlbrt q
0 

-fi , DUID qnnqp 0-Wnwmbuwqp , tflnp6liwltwfi qnpawltpg t , 

q
0 

= 0,5 - 0,7 , D -fi' qnnaj1 (pGp) Ul(lWtlwqpOJ!, uti : 

(4.6) L. (4.7) pwfiw6LbpD htul[tuuwpbgfibtm wp11Jntfipmt1 umwg
l[mu t hprymqtrnfip nGztiwfi m mpwtiwqap npnzuwG 4b112liwltwfi pw-

Ciw6 L1!' 

(4.8) 
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JWG zwnwLjpri_ntl. ' r h tqwmpwumtl.mu bG m11P11 (GlJ. . 5. lp) m qGqw<'iL 
ulJ.wtl.wnwlJ.p mbu12ntl. (GlJ.. 5. lq) : Q.Ciqwoli_ ulJ.wlJ.wnwlJ.I! pGmpwqp4mu 
t mpwuwqantl.' D h lJ.npmpJwG zwnw$qrnf r : ll1'11.Pri qwGwlJ.Gbp[! 
phbpp hhm pGwhnq[! mbqwtp.np.tmu bG ri.hUJ.p wnw2 lJ.wu zp2mu qhtqp 
qnr1.12 : 'lpwG12 mhqwlJ.wJi.tmu bG pnqqnqbpGhpp, qphJqbpGbpp L npnz 
tupwuwmwtJmp tpulJ.wtl.wmnpGbpp (z11.PwJwtl.np, nnmnpwJpG) lfpw: 
Q.Gqwoh ulJ.wtl.wnwlJ.Ghp[! hpuGwlJ.wG qwGqtl.wapg wli2wmmu bG 
pliwhnri_[!, ¢p.tphgGmu h uwmmgmu ¢ntuwlJ.pltiflli : 'l-pwGp mhri_w
qw.11tmu bG liwL._ qpb.Jqbp-t1LwmnpGbpp tl.pw: 

Cfiplujltifipp hl1uliwlJ.wCi qwGq4wapg wG 2wmmli hG pCiwhnri_[!, 
4b.p ~1Gmu , mhqwtl.mtumu wCihpwctbzm mbqwuwu h qwmwplJ.mu : 
'1-pwCip wumu hCi bplJ.m mwpwmhuwlJ. ' mri_qw<'il1q lJ.wli pbp mhqw-
4mtumpJWU (GlJ. . 5. lq) h hnppqnGwlJ.wG zwpctliwG (liq. 5. lh). pGmpw
qptl.mli bG LWJlintpJwtip' B. bpqwpmpJwlip ' L, pwpopmpJwlip ' H h 
mwpnrtntflJWUp ' V: 'lnGwqntl. zbphtflt! lJ.gtl.mu t lJ.hnwzbpb¢GhppG L 
pGwhnrip mhqwlflntumu hwuhliwmwpwp liba mwpwompJwG tlJ1w , 
UJntU zbph¢GhJ1[! mhqwlJ.wJtl.ntL'i bG tpulJ.wt.J.wmnpGbpp tlJ1w : 

Pwlinri_ 011qwCiGbpp mbqwlJ.wJUWCi tqwpwL'ihmpb11I! uho wqqb-
9ntpjntG mGhCi mhp.tGn1nqpwlJ.wG npwlJ.p m tflnpuwG qpuwqpmpJwCi 
tlJ1w Li_ plimpwqpt.J.mli bG hhmhJWL wG4JmGGbpnt.J. . qmpuwG' a , U[!p
tl.wo12J1' i , hbml1Ci ' E2, qpnhp' e (zwpctuwG mqri_nw1wG hhm ri_wGwlJ.p 

lJ.wquwo wli4JntG[!) , qhCimpnCiwlJ.wu · ro , zp2uwG ' \I' h wn2Lp ' E1 

(liq . 5. 2): 

'(/ ·--- v -
~ 
~ 

w q 

'liq. 5.2. <!.nIJ.wlltnp ubpbfiwfibp.]l pwfinIJ. opqwfifibp.]l mbJtwltwJuwfi 
UJ.WpwubmpbJ.1.1!· 

w. tfltuPPl wmwtI, p. qfiqw<\L. uqwtlwnwlt L. pt.nit JlWllwq, q. zbpbtfl: 
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s.3 . ~·uu~n'lP q..p.uuq.pn~.lO'anFu-e <I>nPblfl.U 

~nriwtflnp 1Hi12hGwGb11p pwGnq opqwGGbpp qmpnq liwu[! hwpr 
bpqGpum ubtq t , npu hpliGwqwGmli pGmpwqplJ.mu t mbqwqwJuwG 
qwu ¢p.tpbguwG wGIIJwG uhantpJwlip : 

f1Gwhnaj1 ¢npuwG [!Gpwgpmu UbUj[! , zwpctlJ.htn4 hnqwjpG 
qwGqlJ.wamu, Gwp.t ' tumwgGmu t hnq[! , wtqw' p.tnpmpJwG 1/3 pwpa-
11mr.1mGpg 4wquwlJ.npmu t hnqwmwzhq, Hp[! , pwpapwGwtml qnp rLt1 
qpwJnlJ., lJ.17pt.jmli t pLp lJ.bpLmu, pwtfllJ.nn~ GbppL L wnw2wgGmu l1m
mwqwu111pquw (Gq. 5.3w): PGwhnqp pLn4 lJ.bp pw11apwGwtm wum11-
t'iwG[! qwtutl.wo t hnqp lihp.twGpqwqwG L }pq}1qwmbp.tGntnqJ1wqwG 
hwmqmpJmGGhppg (GlJ. . 5.3w,p,q) : 

tu 

'liq. 5.3. gfiwhnajt lltnpuwfi uJuhUwuhp. 

w. pL.wilnp pwfiilJ} opqwfiml, p. hnppqnfiwqwfi IlUJ'llllJJJWUp zwpdllnq, pfi11fippbfi 
. l!IWtlnptlilJ\ zbpbtflntl, q. pb11 IlU]ll.IllJIJWUp zwpctitnq, hnrtWl!IWtlnpililJ\ zbpbtflml. 

1. pliwhruJ.wmwzbq, 2. hnIJ!i ltntmwltwlllJl!iqllw, 3. pliwhruJ.n zbpbtfuull: 

~nppqnGwlJ.wG zwpctL'iwG [!Gpwgpmu zbph¢p 19wlJ.npuwG wu
mpt'iwCiCi m 4mmw4wuwpqliwJp iwtflbp[! 4wtut.J.wo hG pGwhn11.P Ljjl

t'iwqpg h hwmlJ.mpJmGGtppg : lli lJ.wtqw4g4wa t.Pw¢m4 L )Ilp pGwhn
ri_mli lJ.mmwlJ.wuwpquw.1p awi.twlI! qwqlimli t 

V4Uj.=0,5V2, 

npmtq Vz-G zbpblflp owlJ.w1G t , 
wump pGwhnri_mu' V4llj=(0,15-0,20)Vz (GlJ. . 5.3p): 
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CbpbtM1 zwpc:hlwG hbmwqap pbJ;lnLJlJWG wnpG qmqwhbn t}mp-
11wunu~ t timmw\.iwtqppqOWJp awtlwlt! (30° pbpntpJWG qbtqpmu ' bp
tim wCiqwt'i (V11u1=0,5Vz), 60° pbpmp.iwu qbll.lJ;1ntO' bpbp wGqwu) h 
hwuwtqwmwutuu1Gwpwp ubatuGmu zbpbl.}1p rnwtlnpuwu wumpnwfr[! 
(G4. 5.3q): 

~nIJwl/1.np opqwlift 1wpdlfw(i hbmwqft.U[J lJ.w}utlwO- t mb}uGn1n
qpwl1w G qnpanupwgp mwpwmbuwtipg (GlJ.. 5.4): 

Pfiwhmzj1 ljmpliw(i (ljJ.npliwfi} mbuwlj/} 4w}utlwa t mb}uGntn
ql1wlJ.wG qn11anGpwgp JntpwhwmlJ.mp.1mGpg h I]llW ppwlJ.wGwguwG 
hwuwp tqmhwG2tlnil Uibpqwaw}uunu1Gbpl1 tlmppwguwG Gtqwmw-
4whwpuwpmp.1mGl1g (ulJ. . 5.4q,q,b): 

'Vq, 5.4. <..nqwqmp opqwCip zwpchlwCi L. puwhruiP Ltmpuwu hpuCiwLtwG 
mbuwltCibp.[!. 

w. mqqwqlia zwp.dnul:, p. qnp.wqlia zwp.dnul:, q. ptnltwl[np.ntumJ. IJ.mp.mu, 
q. (tliuwwqwm qmp.mu, h. wqwm qmp.mu: 

Cl-n110-GwlJ.wumu lJ.ppwntlmti t bpbp mbuwlJ.p lJ.mpmu' p1nlJ.wtln
pmiin4 , 4.lmwwqwm h wqwm: P-Gwhnqp ptn4w4npnu1ntl lJ.mpntUI! 
lJ.wmwptlmtl t ubb- mpwuwq.ap .'ppbqCTb1m~ ' npnzwlJ.p hbnwtlnpmp
JWOp : fl-pw hpuGwlJ.wG GtqwmtulJ.[! q.bp>. Dll h t.qpGq pGwhnajl tlzwlJ.
uwG tGbpq.wmwpmp.1wG tJmn11wgmuG t : Umutlbt mw11w0-4wo t 4P.
umwqwm lJ.mpuwli bqwGwt.in: 
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Puwhnajl t'izwtiowG mdwJpCi tlb111mantpJntG[! gn1.1g t mwtlm, np, 
[!um t'ip2wtltuJl1P 4p.uw4p m hwmlJ.ntpJmftGbpp, pwGnq opqwGp wqqb
gmpJwtip mbqp mGbgnI]_ qb~npt'iwgpwu 1}1Gmu t mwpwmbuw4: 

U}l.G~l.t hnqp uzwlJ.tlwG tGbpqbmp4w4wG hwzt[wplJ.p lJ.wmw11m
un ' tuGh11wc:tbzm t t[bp1mab1 I]_b'.pnpuwgpwJp mwpwmbuwlJ.Gb11p 6hb
PI! h lJ.plibtlwmplJ.wCi (GlJ.. 5.5): 

CGl}hu1urup wnt'iwt~p hnajl qb:pnpuwgl1wG ubu1p 411pwnu1m'ip 
nUpwGmu t ppwp hw2npl}Ilq gplJ.1t11p lJ.p\.iGDLf}JWOp , npnligpg Jmpw-
12wG~Jilll11! 4wqiitlwO- t up pwGp t[m11bppg : Ubum zwpc:tt[btntl }umw~J
Gmu t hnI]_[! , npp J:!Gpwgpmu hnI]_t1 uwuGpl1Gb111! tnbI]_wzwput[mu bG 
n-n' ntT)fJ.ntpJwtlp' mqqwhw.1wg pwGnq uw4bphmjppu, h wtqwhut[mtl 
zwpc:ttlwG pmgwpowlJ. wpwqmpJmu (GlJ. . 5.5w)' 

Va = Vsina, 

npmbI]_ V -G ubtajl zwpctuwG wpwqmpJmGG t , v, -n' hn!]}l hwpm

pbpwlJ.wG wpwqmpJmCTn: 
Ubtqp hbmwqw mbqwzwpc:tt1g h1111mt'i wnw9wCTmu bG 2nzwtl111Il 

iw1m1uftbp, npnG12 w6:b1ntl qbpwqwu~1mu bG uwhpp ctwuwCTw4wtln11 
1wpuwGn, wp111mGpmu hnq[! 6w12mu t h, hliutlb1ntl uwhp!1 Gb1112hl1 
htup}}ntpjwG tlPw, zwpdtlntd Va wpwqmpJwt'ip : 

'Cipumn pGwhnqp qb~nptlwgpwJp bplJ.pnpq l.}1nqmu hm1wzbpm[! 

bGpwplJ.tlmt'i t antlwG (G4. 5.Sp) h zwpcttlnn~ Va= 2Vsin ~ pwgwpou14 

wpwqmpJwOp ' Gbpphp tlwumtl wnw2wGw1ntl pbph 6wpbp: 
UmpmlJ.mmpwJpG hnqbpmu 6:wpbpG wnw2wGmu bG uwhpJ1 

npnzwlJ.p hwppmpJwtlp (GlJ.. 5.5. q) : U.1u qbuwmu unpuw1 hw4wqqm
UJ:! lJ.wqt'imt'i t 

pwgwpowlJ. wpwqmpJmCTn' 

N = Gsin\jf , 
cos( a + \jf) 

Vsino. 
Va sin(o. + \jf) . 
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8 n 
lU 

l' 

q 

11 

If SlflOC t"' V,,= slnra-~ 
~y 

~/' 

'Vq. 5.5. <!_naj:l qb:j>npuwgflwCl bpqGflum hwpp ubU}ml. 

w. ]umwgmu, p. mmuS, q. 6wJ!mu (uwhJ!), Il· lllnqnuS (qnmpmu), 
h. hnqJi 6wJ!liwCl ui}uqpq u]uhUw: 
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<.naj:l uwhpp wGltJmtin hpuGwlJ.wGmu hwmnwtnmG 4wlllli ut2 t 
qmG4mu ubaj:i pG~t4bu Illlll.ruapp a wCil!JwCi , WJGl.l.lbu tt tp' Gbpppti L. 

cp wpmwppG 2tlJuwCi wGltJmCiGbpp hbtn · 

\jl = 90 - a + cp + tp' : 
2 

(5.1) 

Ubll!P Illlll.ruapp wCil!Jwti a > 90- cp ubampJwG qbl.l.lpntu qruqru

flnltl t qwGqtlwap hwpwpbpwlJ.wG 2wpdmun' Vr = 0, pGip hbmL.wti

tp' 
pnll. hnajl l'.iwpp wGltJwCi nrm2uwCi pwGwaL.G £!GqmGmu t \jl = 45-2 

mbupn: 
.ilwCip np hnajl qb'.}>n11uwgpwJp mqqmpJmGG wtiup2wlJ.wGnpbG 

qw}ul{wb t hnaj:l t.lli6rultlig L. hwm4mpJmGGbppg, mump qnpaCiwlJ.wCi 
}uCiajlpCibpp tmMwCi dwuwGwlJ. {!GqmGtlmu t G4. 5.5t-mu GbplJ.wJwg
ll.wa lllWPq u}uhUwG, npp hwuwaruJG ' nbwlJ.gpw.Jp hwuwqnp md1~ 
lJ.wqumu t 

R=~: 
coscp 

Opn2 }uCiqpptibpp tmMwG hwuwp, oppGrulJ.' pwGnq opqwGCibp{! 
zp2wGwqp tlflw tnbqwlJ.wJbtm qbl.l.lpmu , {!GqmGtlnuS bG zl!iuwG 
wGltJwG ubawg4wa WflabpGbp' 

<p = 40-50° : 

c+npaCiwqruCinpbCi nGqmGtlmu t, np qb'.l>npuwgpwJp wnw2Gru
JPG H1 L. bp4.PnpqwJl1G H2 utuhvp hwppmpJmGGbpl! R hwuwqnp m-

, 
dpg 2t11ll.wa bG ~ wCiltJwG mwlJ., pulJ. hnqp uwhpn mbaj:l t mtibGm~ 

lllJil hwuwqnp map wqqbgmpJwG unmwqw qntnmu ' K pbl!Jwt qmuJ., 
npp hwtnll.waGbpl! hw2npqrulJ.wG lJ.w11qn4 qmqwhbn bCi H1 L. H2 hwp

pmp JntCiCibppG : 
CGI],hwGmp wnuwup pCiwhnqp lJ.mpuwG (llmpuwG) qpllw®mp

JWU R map nuv1mp.1mCiCi nGqmGtlmu t Cinpuwtti.g ztJ.1uwG cp wCil!JwG 

mwlJ. zbqtlwa, npp Rx pruqwqppm pwCinq opqwGp pwp2wJpCi qpuwq-
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1mtp.1muu t , lm4 R Y pwqw1wJ1m · mqqwo pq mcJI!, n11I! ppwgwa uw JPP 

11tUJ.1:1mu w2fuwmnu\ t utum qmpu hpht hnrUig (GlJ. . 5.4w,p}: 
Ub1pnpwmptl wztuwmwupatpp UUIUUlUUJ4 uzwlJ.tJ.nq hnqUIJpU 

UlUIJllllOpll OpUnU1 p(iwhntl.I! hpUUUllJ.UlUntU b(ipwplJ.lJ.ntU t Gq. 5.5p-nt1.'i 
ubplJ.wJmgtJ.wa qh'.pnpuwgprnJp , mump uhtaji i;iwpzwJpG qpuwqpntp
JllLUI! lJ.wtutlma t ttiumu up zwpp wpmw1:1pCi q.npanCiCihppg ' mt:Pnp-
1.hugtJ.wa hnajl R 1 hwlJ.mqqnu.'ipg , wnp pCibpgprnJp J mctml UJ.lllJUW-

CiwtJ.n11tJ.wa qpCiwupqwlJ.wCi l'iCizmupg, wnp awupmpJwCi G mdpg , uh

UJ.P umlJ.bpLntJPP 4J1w wqqnq N Cinpuwt L. F zl}'luwG mcthpp R hw
uwqnppg (Ciq. 5.6): 

x 

z 

L.\i. 5.6. Unp ilJlw wqIµlll mdbpp hwzqwp\iwJpfi ufubuw: 

CCiqn1CitJ.mu t, np R1 -Ci mqqtlwa t x wnwug1:1pu qmq.whtn, J -Ci 

a 
z wnwugpp htm lJ.wqumu t 2 wCiLLJmu (CilJ.. 5.5p}, R -I! Cinpuwttig 

zhqtJ.wcr t z..puwCi qi wG4JwCi mwlJ. : 

Cum Ciq. 5.6-p. x h y UIUUJCig1:1Citpp CilJ.wmuwup wnp zwpch.'iw(i 

hwtJ.wuwpnu.'iGhpCi tu 

R1 +Jsin ~ - Rsin(a+q:i)=O, } 

G + J cos~ - R cos(a + q:i) = 0 : 
2 

(5.2) 
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<,wtJ.wuwpnuHitpp hwuwqw11qp LntbuwCi wp111mu12mu umwg

tlrnu t 

R1 = Gtg(a. +qi)+.{ cos~ tg(a + cp)-sin ~]: (5.3) 

<.wuwowJCi hwuwlJ.wpqp bplJ.pnM hwtJ.wuwpuwCi' 

1 cos';. I 
R = %os(a +qi)+ Ycos(a. + cp)' 

npp Rx L. RY pwqw:ru1J1~CibpI! qwqumu tu 

R, = Gtg(« + ~)+ Jcos"~ tg(« + ~).} 

R =G+Jcos- · (5.4) 
z 2" 

f!tptJ.wa hwtlwuwpnu.'Wtpmu G = ablpg, J = wm, npmtq a -Ci 

wnp hwummpJmCiCi t, u, b-Ci L. I -I!' ubUJ.p tWJGmpjntUI! L bplJ.w

pmp JntUI!, u, p-Ci ' hnrUi fuumtpJntGI! , lJ.q/u3
, g-G' wqwm wCiquwG w

pwq.wgmuI!, u/ lJ.2, w -Ci ' wnp 2wpch.'iwG wpwqwgmliI!, li/tl2
, m -I!· wnp 

qwGq.tJ.w~, qq: 

llquhWJU1 t , n11 J = ~a , t = ~r , Y, = V , Y,i = 2V sin~ , mumJ1 

2
V2

a. . a 
W= -Sm-: 

I 2 
llpwq.wguwli umwgtlwa wpcttpI! L wnp qwCiq.tlwap ablp ub-

ampJntUI! hwz4J1 wnGttm qbuwmu 

J = abpY 2 sin a : 
2 

(5 .5) 

G -p h J -p wpctt1:1CitpI! (5.4) hwuwqwpqmu mtqwqphtm IJ.hUJ.-

1:1mu umwgtlmu t 

Rx = ablpgtg(a +qi)+ abpV 2 sin atg(a. + qi)} 

Rz =ablpg+..!_abpY 2 sin a.: 
2 

(5.6) 
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<.wuwlJ.wpqp wnw2pu hw4_wuwpuwli wGqwu(ibp(i f!Utn G -p L. 
J -p uwuuwmbtm WPil.JnLLlf!mu umwg4_mu t 

RxG = ablpgtg(a + q>), } 

RxJ = abpV 2 sin atg(a + cp): (5.7) 

.!.w4_wuwpmuQhpp 4_bptmbmpJinGpg hwumwm4_mu t, np ubUJ.ll 
qpuwqpnt}1JntLl[!, [!Um wnp f!w2p, lJ.wtu4_wa t qpl{wapp a L. ztJluwG q> 

w(i4JmG(ihpp uhampJmG(ibppg, pulJ. {!Utn pGbpgpwJp map' (iwL. wpw
qmp.1wG f!WnwlJ.mumg : 

Ubll!P wztuwmwGpp (!Q}1wgpmu qwphnp tuGqpp t QwL. WUJ.Whn-
4ht lJ.mmwlJ.wUJppquwJp pwgwnmuI! lJ.wu tJlnf!pwgmU(!, pGm qwphtJi. 

t l1pwlJ.wLlwgLlbt au :;:: Ri max UJ.lUJUWGn4_' 
ab 

cr 0 >p{lgtg(a+q>)+2V' ~[cos ~tg(a+q>)-s;n~J}· (5.8) 

.!,wuw&wJQ hnqmu ppqGwuwup pwql[wbf!p hplJ.pwlwl{lwlJ.wli 
(!GqmQ4_wa <'i.Lp · Gnpt.lwt 1rn2uwG tu.ump£! UJhmp t wup hnwG4JmGw-
6L, npp A lJ.bmmtl wnp 6G2muG mGp wnw4_h1wqmJG wpdbp · 

p = qh, 

npmbq q -G hnajl aw4_w1wJpG mpnpuw(i qnpowlJ.pgG t, u /uu3 
: 

npmhq a u -Q hnqp uhquuwQ dwuwQwqw4_np ajlUW!JllntpjmLlQ t : F 
P-hpl{wa wGhw4_wuwpmpJwG, WJupGpG' wGhpwcthzm ll.lWJUW

lip pw4_wpwpuw(i hwuwp wGhpwdbzm t 4wmwph1 I, V L a UJ.wpw-

tlbmphpp hwuwuiwmwutuwG QlitnpmpJmli: 

5.4 . .!.fl'1.U<f>fiPP. '1UuUl.iP. UUC~Ut>..QP. UQ'1bBflt-@"5fit-'VC 

P'VU.!.fl'1.P- 4SPUU'V '1P.UU'1Pllt-@"5Uu ~u 

gQwhnqp l.rmpuw(i [!Llpwgpnu.'i wGtumuwtJlhlltnphQ mbqp hQ 
m(ihQmt.l qmpnq UWJPP liwzmu L. ppwgnni: <.bmwqnmmp.1mGQbpp 
wpq.1mQpmu hwumwm4_ht t, np uwzqwa pwGnq opqwQ mlihgnq hn-
11wtJlnpn4_ pQwhnqp qmpuwG qpuwqpmpJntG(! qqwlltnphQ w6mu t 
pplJ.uwuwun4_ (AB) wlJ.nuwhwmwqp hnqp mpnpuwQ hwz4_PG (UlJ.. 5.7): 
<.w24_wp4Ghpp ctwuwuwti. hwztlP 2P wnG4_mu uwz4_wopp bplJ.pwzw-
41wlJ.wli 0.L[! (ubUJw6L. lJ.tnpwgwa), pwQp np ajiuW!JllntpjwQ wan 
lJ.wtu4_wa t mpnp4_nq hnqp buJl{wlltg: .!,bmLwpwp AB pplJ.Qwuwup 
uwzl{wapG QGIJ-mLll{mu t nulJ1q qap mhupnl{: 
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uq. 5.7. lfwzqwa UWJ(llllj_ J}WliWltP J!W(lZWJ!ili ajluwqpntpjWli 
Il(lilZUWli ntdwjpli u)utuw: 

.!.wuw6wJG GlJ.. 5.7-p' hnqp mpnpuwQ tunpmpJntG(! qwqumu t 
h = ABsinEpu, mump mwppwqwG Qnpuw1 6uzmuQhpp hwuwqnp£! 

ppqGwuwup uwz4_wopp 4Pw 4tJi.Gp 

N = ABpb = qh
2
b 

2 2sinE
11
.i' 

(5.9) 

npmbq b-Q uhUJ.p (!LlqqplJ.uwG 1w.1GmpJmlili t, Epu:-G ' pplJ.uwuwup 

uw24_wapp hwppntpJWLl L. hn11pqnGp t~p2L. lJ.wquwc) wGl.rJntli[!: 
.Ewup np pplJ.Qwuwup uw24_wbpp l{pwJntl hnqp uwhmuQ wu-

N h 2b 
tumuwtJlbllt t, mump Rpu = --= -.-q=-----

coscp 2smEpu cosq> 

~hp2pupu hwuwow.1G ' lJ.wphtJi. t npnzht hwlJ.wqquwQ hwuwqn

PP Rp.ix hnpp4nGwlJ.wQ L. Rpiiz mqqwopq pwqwqpp,1_Ubp£!' 
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R f!li x = 0,5qh 2 b(l + ctgEpu tgcp ),} 

R J>11 2 = 0,5qh 2b(ctgE 11u - tgc+>) : 
(5 .10) 

<..wt[wuwpnuHibpt1 t[bptmbm}}JntG[! gmJ9 t lllwUiu, np pGwhn
ajlg ubUJ.p rpnpu hpuwG R

11
uz met[! L_ pwpzwJpG Rpux qpuwqpmpJmGG 

w6mu bG uwzt[wrrpp w4_btwguwG[! qmqwhbn: fil-utnp UJ.WhwCi2l[mU t 
LTILP2 nLZWl}JlTil}'~JmG qwpoGbt qwGwqGbpp Gjntpp uwzw4WJTILGntpjwG 
L_ bpqw11wqbgntpjwG 4P-w: 

Q.pmwt.PnpoGwqwCi hbmwqnlllntpJmGGbpp wprumGpmu hwu

uiwmtlbt t GwL., np ubUJ.P pwpzwJpG Rx qpUwl}JlntpjwG qw]ut[womp

JntG[! uw.Jpp o hwulllntpJmCipg [!GpwGmu t majlq qbnt[' 

R = 80 + 200 %: 

.RwGp np, ppqGwuwup uwzt[wopp pbpmpjwG wG4JmGG WJUUJ.li
upG t , np Ulbajl t mGbGmu hnajl uwhmu t[bp2pGpu tlP-wJntl, mump 

UJ.bmp t E11.i ~ 90-c+>: h=ABsim.:"0 wprumGpmu h=ABcoscp : 'l..l_bp2Ji-

Gpu tJ.bp1mompJntG[! gmJg t mwlflu, np h =I upwtJ.npp qbUJ.pmu 

cp = 20 - 40' uwhuwGGbpmu ppqliwuwup uwz4_wopp bpqwpmpJntG[! 

ubowCimu t 30 %-ntJ. : UJut1GpG ' JunGw4_ pGwhnqp uzwqmpJwG ctwuw
Ciwq qqw1pnpbG tfl.nppwGmu t UWJPP uwz4_wrrp[!: 

<..wpq t GwL_ G7b1_, np pGwhnajl tfl.npuwG [!Gpwgpp tlrw qqwUi 
wqqbgm}}JmG mGp qwliwql1 ]unpwguwG q.n11bwqpg[!' 

m = - R f"lz = ctgc:pu - tgcp : 
Rpux 1 + ctgc: 11.i · tgcp 

.RwGp np Epu < 90- cp , TILUUlll m -.:::: Q = O, WJUpGpG ' }lpqGwuwup 
2 

uwztlwbp wnw2wGwtmg hbllln }unup ~p qwpnq qGwt qwGwqp Jun-
11wguwG qnpawqgp uwupG: 

fctpqGwuwup uwz4_wo12p t.Pnpp wpctbpGbpp qbll.J.12nu1 qwGwqp 
]unpwguwG qnpowqpg[!, hwuwowJG (5.4) hwuwqwpqp hwtJ.wuw
pmuGtpp, npnztJ.mu t htmL.JWL wpmwhwJmmpJwUp . 
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a 
R G + Jcos -

m =-z = 2 (5 .11) 
Rx Gtg(a+ cp) + J cos 0. tg(a. + cp) 

2 

UhUJ.P qpt[wopp wG4JwG 1wtlwqmJG wpcJbp(! a. = 30°, ztfl.uwG 

wG4JntG[! <Jlmax = 30' (!CiqmGhtm qbUJ.pmu uUlwgtJ.mu t 

G +0,9661 
m = 

1, 73G + 1,67 J 

a.= q> = 30° wpatpGbpp hwuwp hwilwUJ.wmwu]uwG UWJlbilw

lllpqwqwG qnpanqmJlJmGGtp qwlllwpbtm wpIIJmGpmu ulllwgt[mu t 
lg+0,25V2 

m= J: 
1,73lg+ 0,43V-

bph I = 1 upwt[np, g = 9,8 u/tJ.2, WUJ.W 

. m = 9,8(1+0,0255V
2

) ::::: 0,6 : 
17(1+0,0253V 2

) 
(5 .12) 

Q.."V. UpGbnqntlli qplllwtfl.npobpntl hwuUlwmtJ.bt t qptJ.wapp 

wCi4JwG twtlwqmJG wpcJbp[!' a. = 30°, npp qhUJ.pmu m = 0,56 : U.iu wp

cJbp(! LWtlwqmjGG t hnqwtfl.np utpbGwGbpp (!Gpwg12p pwpop 4WJill
GmpJmG ([!um ]unpmpJwG) WUJ.whntlhtm UlhuwG4JmGpg: 

<..nqwtJ.mp utpbGwjp qwGwqp qptJ.wopp lUG4JwG OUJ.UlpUWL uh
ompJillG[! qwpbtP t hpuGwtJ.npbL Gwl.t uhpbliwJp pwpzwJpG IJ.Pilwq
pmpJwG GtJ.wqwqmJGp pbpuwG Ulbuw4JmGpg: U]l zwpp hhmwqnmm
pJmGGbpp wpIIJmGpnu1 hwutnwllltJ.bt t , np ubtajl pwpzwJpG qpuwq
pnt}}JTILG(! qptJ.wbpp wCi4JwG tfl.npp L_ ubl) wpcJtp·Gtpp qhUJ.PmU ubetw
Gmu t, pu4 npnz up2wG4JwL wpcJb12Ghpp qbUJ.12ntU hwuGmu t Gt[wqw
qntJCip: liJuUJ.bu' Q.."V. UpCibnqntUi, TJ.b. lfwghUJ.TILPflJP L_ fl.'l..l_. lfwCi
JntlllWJP qnqupg 4wmwptJ.wo qplllwtfl.npoGwqwG hhlllwqnlllmpJmG
Ghpntl hwulllwtntJ.bt t 6wh6wlllnp~wjpG pGwhnajl uzwqmpjwG mb
uwqwpwp. qpuwqpnt}}JWli qw]utlwbn1pJmG[! uhUJ.p 1lJltlwbpp wG4Jm
Cipg (Gq. 5.8): 
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k, 1.J.qmc.t/uu2 

a-'121 5u 
0,9 ......_--+-

0,8 .____. _ _..._......~oJ>-......... ;.._...1,---f 

0,6 15 20 25 30 35 40)3° 

'\..,\.). 5.8. Uwb6wUUip:fJwJpli pfiwhrul}l mbuwl.J.wpwp qpUWll[IJll}lJWfi 

lJ.wfuqw<)n1pJntfi1! uti.qp qp.qw~}l p0 wfil.l.Jmfi}lg (ub\ajl f!Cil}qp\.)uwfi lWJfimpJmfir!' 

0,6 u, u2wl.)mpJwfi :tunpmpJntCif!' a = 32 - 50uu, wn~ pwpdpmpJmfi1f 

h = const): 

ll-pw~>pltmu Cibpltw.iwglJ.wa mtl.JwtCib11flg bpL.mu t, np ru1LJ.wa12p 

w CiltJw u ~ = 22 - 25° wpctbpp 11hUJ.pmu mbuw qwpwp qpuwrum1p.1mur 

u7wl}mpJwCi tunpmpJwCi pn1np wpdbpCibpp hwuwp CilJ.wqwqmJCi t ' 
K = o,67 - 0,74, l}qmu/uu2

: 

uuwCi l}wpqp opl1Ciw~wlJlmpJntCiGbp hCi hwumwmlJ.hL GwL. 
3 m.U. t.lbmpntlli ltn11upg ltwmwplJ.wa hbmwqnmmpJmCiCibpp wp11-
_1mCii;imu : <!,wuwowJCi w.111 hbmwqnmmpJmCiCibp}l' 1111tlwa12p wCiltJwfi 
LJ.mppwgmup upCi~L_ 35-40° hwCiqbgGmu t l}mpuwCi mdp pumbGup4 
tlmppwguwul! : liJll wultJwti hbmwqw lJlnppwgmuti mqb4g4mu t GwL. 
l}mpuwCi mctp tpn12pwguwli qwCiqwq [!Gpwgpn4 . l}mpuwu wultJwCi 
tlmpp wpdhpGbp}l mppmJpmu l}mpuwli met(! ltrltflli wtimu t 1wm hn-
11wmbu12bpmu: 

bpl}tijlum UbUJ.Jl 11rtlwa12p wliltJwG 01.l.J.UlPUWL uhampJWU npnz
uwli hwuwp GUJ.wtnwl}whwpuwp t q}lmwpl}bt ubu1J:i L_ pGwhnri.}l lJln
tuwq11bgmpjwCi md-wJpG utubuwCi (Cilt . 5.9): 
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1 

2 

\.,l.J.. 5.9. Ut\ajl L. pfiwhnqp \fln:tuwqqbgmpJwCi mdwJ}lCi ufubliw. 

I. Y.mPtlllll IJJmp, 2. ubi.q: 

Ubui-pCiwhn11 hwuwl}wpqjl LJ.pw tuqqmu hu hbmli.JwL mdbpp. 

N1 -[! ' pCiwhnllJ1 unpUWL hwl}wqqbgnt}JJillUI! UbUJ.p tlflw, N2 -I! ' wqn

uwmwltp hwl}wqqhgmpJlllfi{!, f~ -{!' zlJluw(i melt! pwCinri. uwl}hpL.mJJJp 

LJ.pw, F2 -I!. 2tl1uwCi m<.tr ubUJ.p hwmwltp tlr1w , pult P-G L NR -r' 
-

Ni + F1 = R hwuwqnpp pwqw11f1p~Cibpr : 

'1-pmwplJ4n11 hwuwl}wpqp LJ.pw wqllJlq mdb11r x wnwtigpp tlr1w 
UJ.pnJhltmbtm qbu.wmu umwgtlmu t 

P = Rsin(a. + (jl) = F2 - FR = N 2tg(jl- NR tg<p : 

Cum Cil} . 5.8-p' NR = Rcos(a+ (jl) , mump 

Rsin(a + cp) = N 2tg<p - Reos( a.+ cp)tg<p: (5. J 3) 

<!,wuwowJu ubUJ.p pw112p mct}l CilJ.wqwqmJG wpdbp]1 · 11114.wopp 
wGltJwu ubbmpJwu npnzuwG hwuwp (5 .13) hwtlwuwpmu(i wawGg
LJ.mu t (!Utn a. -p L. hwlJ.wuwpbg4mu qpnJp ' 

8P 
- = R cos(a + cp) - Rsin(a + cp)tg<p = 0 : aa. 
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'l-l_b119f1Cipu hwuwowJG' 
ctg(a + 'P) = tg<p lj_wu tg(90 - a - <p) = tgtp , npmbqpg 

(lOUj. =90-2tp: (5 .14) 

J!wGp np, l!lltn 2¢uw{i mGli.JwU (<p), ubUJ.li 11Ptlwbpp wUli.JntU[! 

i.lint.}1nlutlmu t npn2w4.J:i. uwhUwUUbpmu, mump wUhpwdb2m t l!filllpbt 
qbmCiw¢np ubpbUwUbpp UGUJ.P 11PtlwavJ1 wCiti.JwU up2J1Ci ' LWtlwpq
tlwa wpdbp: 

(5 .13) hwtlwuwpntUl! R -}1 a4wmuwup 1mbb1m W[lI}JntUpruu 
umwgtlmu t 

R = tg<p N1: 
sin(a + <p) + tg<p cos(a + <p) 

(5.15) 

'l-l_bp2J1Upu qpw~plj_wqw{i mtuvl! Cibpl}WJWgtlwb t Ciq. 5.10-nui: 
Q.pw1>Jlltli mtlJw1Gbpp tlbp1mbmpjntCil! gmJg t mwlflu, np, [!um 

2tl1l~WU wCiti.JwCi ubbntpjWU, UtlwqwqntjG J?WP2WJJ1Ci ajlUWilPnlPJntU 
WUJ.Whntlnrt ubUJ.li 11ptlwb12Jl wUlJ.jmfil! t.}1nt.}1nlutlmu t tWJG uwhUwUCib
pmu : 

H..l..1 ' 
I 

N2x0,8 ' 

x0,7 

x0,6 

x0,5 

x0,4 

x0,3 

.;;~ ::·: ·T-----~ 
0 10 20 30 40 50 0.

0 

'Ul[. 5.10. Ubtajl q}:11Iw1yu11pJwfi hwuwqnpp (R) l[wtml.wmnpJmfil! 1nnl.wbpp 

wlillJmliflg (a)' zitiuwfi wfillJwfi ( <p) mwppbp wp<tt11fitpp 11tuwmu: 

C¢uw{i wU4.Jmfil! 20-40° uwhuwUCibpmu ¢n¢nlublflu wUhpw

db2Ul t WUJ.Whntlbt 11Ptlwbpp a== 10-50° wUti.JmU : .!2wUp np hUwpw
tlnp 1t lj_wpqwtlnpbt hnriw¢np utvtfiwJp qwUwlj_p wUli.JmG[!, mump, 
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hwUWOWJG qpw:pp4p, 11-Um11tlntU t a:::: 30°' npp qbUJ.pntu <p = 10° h 

<p = 40° z¢uw(j w{ilj_jmCiGbp[! hWUWUJ.WtntuuluwCiwpwp lUUJ.WhntlntU 

hU pUwhnqp mpnpuwu pwtlwpwp n11w4 (2wpauwCi wfi4Jwfi t.}1n¢ntu
uwU Uztlwb lllppmwmu): 

UhUJ.Jl 11Ptlwbup wCili.JwU hpufiwtlnpmul! upwJG UtlwqwqmJG qp
uwqpmpJwG WUJ.whm.tuwCi mbuwUli.JmUpg wUhpwdbzlll , pwrn n~ pw
tlwpwp UJ.WJUWG t: Pwtlwpwp u1w.1uwUp npn2uwU hwuwp hpup t 
awnwJmu utuip o.q.q-]1 wnwtlh1wqnlJG wpdbp11-: 

Qum (5 .7) hwtlwuwpmuUhpp hwuwqwpqp tlbptmbmpJwG' ub
UJ.P o.q.q-U lJ.wtutlwa 1t n) wnp bwUpntF1JWG mdpg, n'1 ajlCiwuplj_wqwU 
ajluwqpmp JntCipg: .f!wUp np 

tga. 
YJ a =rlJ = , (5.16) 

tg(a + <p) 

mump YJ -G 4wtutlwb t upwJG q11tlwbp]1. a wCiti.JwG uhbmp_1mU]1.g 

(mtl1wthnriw.1I1U uiwJliwGuhpp hwuwp): 
UbUJ.li o.q .q-]1 4wtutlwbntpJmGJ1. qwUw4Jl 111rtlwb'p]1. wu4.Jmul1g 

(ztl1uwu wGti.JwCi mwpphp wpdhpuhpp qbUJ.pmu) UhplJ.wJwgtlwa t 
UlJ.. 5.11-mu: 

'Z 

0. 6 I ,.....,--- l 
I 

I I =""'t 

0,lf~ 
0,2 

o~_J_--=1:----7.~-;;;-aa 
10 20 JO 40 50 jJ 0 

'Ult. 5.11. Ubutli o.q.q-fl l[wtuqw®tpJntfil! qpqwbpp a wlillJwli 
itinitintumpJmfipg' zqiuwfi <p wfillJwfi mwppb[l w[ldb11fih[lp .qtuwnui: 
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Cl-pw~pqp tmlJwtGbpp t{bp1mompjntG[! gmJg t mwurn , np 

cp = 20- 30° uwhUwGGbpmu hnqwl}mp t'ibJ:lbGwJp qwGwqp wnwtlbtw-

qmJG o.q.q-G hwtlwUJ.wmwutuwGnui t I]Jlt{wb"pp wGltJwG o: ~ 30° wp

cth12pG, puq tlbp2}1Gpu tt hwliwUJ.WtnwutuwGnui t TJ ~ 0,4 wpctb}:l[!, pG

H1 tlltwJntU t, np mbtuGn1nqpwqwG qnpOf!Gpwgp ppwqwGwgtiwG hw
tlwp wGhpwctb2m hqnpntpJwG 60 %-[! awtuut{mu t ztjlt'iwG mctbpp 
hwqpwhwptlwG t{pw: 

'.:>pbpwqGwhwmbtntl mbuwtiwG hbmwqntnntpJntGGbpp qbp[! ub
tlmpwmPt{ t'ibpbGwGbpp pwGnq 011qwGGhpp UJ.wpwt1bmpb11p hw2-
t[wpqt1wG qnpomt1, hwpti t qwpLnpbt qnpbGwqwG tuGllPpGbpp tmb
t'iwG hwuwp qpmwtjlnpaGwtiwG hbmwqnmmpJmGGbpp wpI]JmGi:iGt-
11}1 h}1uwG t{pw umwgt{wb tuuwppq pwGwoL.bpp wGhpwctb2mmpJm

G1!: 
~m1wtj1np 1.lbpbGwGbpp tGhpqbmpqwqwG qGwhwmuwG mt

uwliltJmGpg wtihwt1Mwm 1.lba hbmwppJ:lpmpJmG t GhpliwJwgtimu 

pwpztuJpG 11111.lwrumtp.Jwli Rx pwqwqpp~[!, nppg h!1t'iGwqwGmu lJ.wtu

t[wO- bli mbtuGnLnql1wl1wG qnpO-[!Gpwgp tGbpqwmwpmpJillU[!, 2wp
ctp~J1 UJ.WhwG2t!nq hqnpntpJmGJ!, wr1mwqpn11wlJ.wGmpJmU[!, tipqb[l[! 
hwGqm.iglibpmu L uhtmuGpqtWhpmt1, j1G~tqbu Gwh t'ibJ:lbGwJli t1tmw-
11wmwpmpJntG[!: 

Oqmtlbtntl wqwqbuJ1tinu '-l. '11. Cl-npJW2 qpGp hnqwu2wlt t1b12bGw
Gbpl1 12wpzw.1J1G qpUWllllntpJwli npn2t1wG nmgpnGwL pwGw&Lpg ' 
UJ.Im~libunp 'U .Cl-/l-m.'ippnt{uqpG hwuwGuwG qwpqnt{ wnw2wptimt1 t 
hwztll1 wnGbt hnqwtjlnpuwG qptlwI]Jlmp JwG nq2 [!Gpwgp[!' 

Rx=RITT+Rti+Rrn, 

nptnbIJ. RITT -G pGwhnqp t[pwJntl pwGnIJ. opqwGp mbqwl}mluntpJwG 

zl}lt1wG llPtiwqpmpJmGG t, R 4 -G' qmpt1wG llPllwI]JlntpJntGJ!, 

R
19

-G' zbphl}lp rnwt[nptiwG L. qmmwqwtqppqtiwJp mbIJ.wtj1n

tumpJwli qpuwqpmpJnLU[!, npp hwt'iwowJG' 

R, =fN+K 4B.S+E(KHIV+V4u1), (5.17) 
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npmbq f -(! pwGnq opqwtip L. pGwhnIJ.11 t'i}12L zt[it1wG qnpO-wqpgG t, 
N-1!' pwGnq opqwGp Gnpuw1 tiGzmtl[! pGwhnqp tlr1w, K11 -li' 

pGwhnIJ.11 qmpuwG mhuwqwpwp qpuwqpmpJntG[!, B-li' pw
Gnq opqwGp qwGwlUi [!GqqpquwG twJGntpJntU{!, .S-G' mwzhqp 
hwummpJntU[!, E -1!' 2tpbl}lp igwt{npuwG L. timmwqwUUlJ1q

t'iwJll mbqwl}'lntumpJwG llPliwqpntpJWG qnpbwqpg[!, K
19 

-G' 

2tphtj1p 19wtJ.npuwG qnpbwq}19[! (2bpbtj1mu wnqw t{1tupbg
t{wa pGwhnIJ.11 awt[ww L. zbpbtj1p mwpnIJ.mp1wG hwpwpb

pmpJntG[!), v -Ci' zbpbtj1l1 mwpnqntpjntGI!, VL1u1 -Ci ' qmmwqw-

UJ.ppqliwjp 0-wt{wm: 
Cl-npbfautiwG hw2t{wpqGbpp hwuwp 'U . Cl-. 11-nuppnt{uqpti wnw-

2wpqmu t wnwtJ.ht UJ.wpqhglJ.wO- pwGwoL' 
(5.18) 

npmbq K ,ti -G ptiwhnqp tj1npuwli mbuwqwpwp qpuwqpmpJmGG t: 

~wumwtntlbt t , np l}lnrn.'iwG mbuwqwpw11 qpuwqpmpJntG[! pn-
1np qtuwtpmt'i ubO- t qmpuwG mbuwt1wpwp q}1uwqpmp.imGpg 

(K.p2K11): Kti qnp0-wlili91! tj1ntj1nlutlmu t J.WJG uwhUwliGbpntu, WJG t ' 
164 q'llw-pg (wt{wq, I tiwpqp pGwhnIJ.) u}1G2u 4500 q'llw (uwnwa L 
VII qwpqp pGwhnqb11): 

i1GwhnIJ.li tj1n11uwti mbuwqwpwp qpuw1111mp.1wG K4, qnpowqgl1 
l>}lqpqwqwG }1uwutn[! pwgwhtuJmbtm UUJ.WmwlJ.ntl (5.18) hwtJ.wuwp-
1.lwG w2 L. owtu uwubp{! pwGnq opqwGp tiwGwUJ.wph}1 I bpqw}mtp
JWUp pwquwtqwmlJ.btm wpq.1mGpmti umwgtJ.mu t 

K = R). 
'Jl Bo!. 

(5 .19) 

'-lbp2pGpu l>}lql1qwqwG puwumli wpmwhwJmt{mu t w2tuwmwli12 
i}wtlwl 

hwpwpbpmp.1wup , np[! 2wtj1t{mu t Q/u3-nt{ L. pGmpwqpmu t tj1npuwG 
mbuwqwpwp tGbpqwmwpntpJntU[! : 

UmnpL. GhpqwJwgt[mt1 bu tj1npuwG mbuwqw11wp qpuwqpmp
JntG[! lit{wqwqmJGp pbpnq t'ip pwGp wGhpwctbzm tqwpwubmpbpp 
hwztJ.wpqt{wa ubO-mpJntGGbp: 
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Cum b114_wpwmL. wpmwqpwq:I1mwt}mp6fiw4_wG hbuiwqnumtp
.1mGGbpl1 wpr11mlipGbpp' 

• 4mpnq UWJPP L. wmwufibpp wpwq uwzpg tumuwt.Pbtm hw
uwp qpwlig upuwG i wfi4JmfiG wump pwppwpnui pGwhnqp 

uzwlj_mpjWG hwuw11 {!Utnp1.Jmu t 22-25°-pg fi[ UIWLJ.wu, tun

Gwt.J. uuwumpq pfiwhnqp uzwqmpJWfi hwuwp' 20-22°-pg fi[ 

UJ.Wqwu: 

• ~wGpwfunpzp uwqbpLmJpp tlrw pwGnq opqwfip zljluwfi map 

t.Pnppwguwfi hwuwp hbmpfi £ 2 wfilLJmGG [!Gmpi.tmu t 5-8°-pg 

nl UJ.Wqwu : 
• ~wGp np qmpuwG (ljlnpuwfi) a wfilJ.JwG ubawgmu[! hwfiqbg

Gmu t i.pnpuwG ml:iuwqwpwp ajtuwqpmpJwG utawguwfi[! 
(nppwfi tutnn t pGwhnq{!, WjGpwG uba t ajtUWl}P.Illj:)JlllUf!), 
mump lj_mpuwfi wG4Jwfi GwtuwqbwJpG utompJwfi [!Gtnpmp

JWfi ttwuwGwq fiUJ.wmwqwhwpuwp t oqmi.lbt Gq. 5.8-mu Gtp

lJ.wJwgi.twa mbuwqwpwp qpuwqpmpJ1.ufi t.Pnt.Pntuuwu oppfiw

[WljlmpJmGGbppg (a =20-25° uwhuwGfibpmu): 

• ~m1wt.Pnpp l}Wfiwqp qpnhl1 0 wG4JwG t.J.mppwgmti[! hwfiqbg

Gmu t pwGnq opqwGp ljlnpuwfi mbuwqwpwp q.puwqpmpJWG 

t}mppwguwfi[! L. fit.J.wqwqmJti ubompJWfi t hwuGmu 0 =20°-fl 

qbUJ.nmu: 

• PGwhnajt qmpuwli mwzbajt hwummpJwfi ubawgntd[! 
i5 == (0,1- 0,33)B uwhUwfilitpmu hwGqbgGmu t t}1npuwG mb-

uwqwpwp Kt1i ajtuwqpmpJwG i.pnppwguwG[! (upfi[L. 10-12°): 

• Ctpbt.J.1fi mwpnqmpJWU utawgntU[! hwGqtgfimu t Kri-fl i.tm12-
pwguwfi[!. awi.tww 0,25-0,15 u3 utawGwtm qbUJ.pmu Kljl-fi 
tit.J.wqmu t 12-16 %: 

• Ctpl:il}lfl tlrw wmwuGbpp oqmwqnpamufi wp111mfiwi.lbm t w
llmp pGwhnqbpmu. wmwufil:ipf! lj_wmwpmu bfi fiwtuwlJltupt
gmu: Unpmfi pfiwhnqbpmll wmwufibpp oqmwqnpomuG wpq
Jmfiwt.J.bm {t: 

• Umwllp lWJUlllpjntU{! hwzi.twpqt.J.mu t wupmpJWU UIWJUWGGb
pni.t' qmpnq UWJPP 1,0 uu-p tWW 7,0 4'-1-pg ll{ wi.lbt pbnfii.tw-

100 

• 

bntpJmfi: Umwufibpp hbnwi.tnpntpJntfifi {!fiqmfitlmu t LWJUmp
JWG 1,25-2,5 [Wljlnt.J.: 

<l>npuwG wpwqntf}JmfiG [!fitnpt.J.mu t 2,5-3,5 U/4 uwhUwGGh
pmu. ubawgmuI! hwfiqbgfimu t K.p-p qmpntq wnpG (upfi[L. 
30%): 

<n rz u <Pn11-<Pn1uu q.11ueru-u Ub.J!a uU-UuPP 
Sl7/u'&flU19-/lllCrifU <UCtlU/ll/:l! 

~nqwljlnp-tflntuwry1wqwG utpbfiwfibppg wnwi.lbt LWJU qppw
nmpJntfi mfitG pmtl).l1qbpGl:ip[!, ql:inwzbpbljlfibp[!, qpbJq.bpfibJt[! L qpbJ
qtp-ttL.wmnpfil:ipf!: 

flnq1)11qbptibpft zwhwqnpamufi wnwtlbt WP11JntGwi.tbm t pGw
hmrn 15-30 u (uwqwJG 100 u-pg ll{ wi.tbt) hbnw4npmpJWG tlrw hpm
uni.t mbqwljlnJubtm qbUIPntU: f!ntll).nqbpGbpp TI{ qwp6qbfi f}L.bpp 4n
pmpJWU r zwnwt.J.PqG {!fitnpi.lmu t hwumwmmG uhbntf}JWUp L. hwtlw
uwp t pL.p H pwpopntpJWUf! ( r ~ H ): Uliwgwa UIWpwubmpbppg 4I!-

mpuwG wG4JmfiI! qwqumu t a= 55° , htmpfi wfilLJntG[!' £
2 

== 25°, 

zp2uwG wGlLJmGI! ' l!f=74°: 

Pnttqnqbpp f}L.p tlfipwgpp tunpmpJmlifi f!Gmp4mu t 10-20 ull: 
5wGqwllt t ljlnpuwG qnpO'[!Gf}wgfi uqubt wnwi.lbtwqmJG funpntpJnt
fipg L. wump6wGwpwp tflnppwgGl:it u}1G{L. qmmwtiwUippquwJp lllPt.l 
6L.wtj_npi.lbl[!, nppg hbmn qwmwpt.J.nuj t pfiwhnajl mbqwljlnfumpJmG 

(wGhpwctbzm hbnwi.tnpntpJwfi 4Jlw): UJu q.l:iuwmu LPP4 oqmwqnpa
t.J.mu t zwpctpl_p hqnpntf}JlllUf!, puq pL.p i.lpw pGwhnqp hwt.J.wpuwG nw
GwUJ.wphf! qpnwmt}mu t 1,5 wfiqwu : 

Sbqwtflntuuwfi I!fif}wgpmu pfiwhnqp qqww uwuI! f}WtPtlmu t 
pL.p bpqm qnqubppg: UpmwqpnqwqwfimpJWfi UJ.WhUJ.wfiuwG GUiw

mwqnt.J. WJI). qnpmumGbp[! tpwgi.tmu bfi PUI! pfiwhnajl ub2 nl uha tun
pntpjWUp ti2tgGl:itni.l, npp hwuwp UJ.Whwfi2t.J.mu t pnttqnql:ipf! ml:iqw
zwpctbt L.u h hbnwi.tnpntf}JWUp' 

h = V4 /(Bl), (5 .20) 
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npmbq V
11 

-G 6wGwUJWphpG pGwhnajl 4npmumG t (lj_mmwl[wUJppq-

1.lwJll Olll\{WlP l[npmum{!' 3-6 %, 4WUJWlJ.g\{wo pGwhnajl hw
uwp [!GqmGtlmu t qinpp wpubp, unpntG pGwhnaj1 hwow11' ubo 
wpub12), B -fi ' php [!GqqpuwG lWJGntpJntGJ}, I-(!' tiliGlh mbtu
GnLnq!iw4wG gpltW. wtlwptnl! 1'.ituliWUJlllPhP. [!GqhwGmp bpqw-

pntpJntG[!: 
4.mmw4wUJppqt'iwjp Y4UJ owtl_Wl[! qqwW. wqqbgntpjntG mGp 

pnqqnqbpp wpmwqpnqw4wGmpJwG tl_pw h 4wtutlw0- t pl.ip lwtlibppg 
L pGwhntlii hwm4mpJmGGbppg: liJG hwztlwpl{tlmli t hbmL.JWt pwGw-

61..ntl_. 
V

4
UJ == K

1
llSBsin e == KIPH 2Bsin9 /(2tgcp), (5 .21) 

npmbq K
1
r -1! pL.p wn2L.P. mwpnqmpJwG wwguwG qnpaw4pgG t, np[! 

4u1qdntll t t!GI}hwGmp rnt'iwG O-wtlwll1 0,6-0,8 t'iWUJ!, S-I!' php 
wn2L.p pGwhnajl 1_!GruwJGw4wG hwllltlWOJ2p uwqbphu[!' b
nwGLuwG mtuvntl, H pw11opmpJwtip L. Hctgcp hpt\pntl ( cp-G 

pGwhnajl pGwl[wG pbpmpJWG wG4JmGG t , cp == 30- 40° , 

s = H . ~ctgcp ), B-G ' pl..p bp4wpmpJntG£!, 9-G' qpnhp wG4Jm

Gn, nprr huiztlti t wnGtlmt'i l'}.Wp64bG pL.p l'}.tuwmu: 
'£Llmw2liplu]1.filipp Gwtuwmbutl_wa bG hnq(! l}lnpb1m h wJG 

100-800 u hbnwtlntmtpJWG tlJ1w mbqwl}lnlubtm hwtiwp: '1-pwGp, f.!UUl 
2bpbtl1p owtl_w1li, IltGmu bG l}lnpp (upGih 3 ti\ op2pG (3-10 u

3
) L. tibo 

(10 u3-pg wtlbl) mwpnqmpjwG: 
libnwzbpbtlip zbpbtlip qwGw4Gbp[! mbqwqWJtlmli bG 25-40° 4I!

Ul[!ptiwG wG4JwG mw4 (a. -p l}lnpp wpctbp[! Gw)uwmbutlmti t unpmG 
pGwhnajl, ubb wpubpn· U}lwumplt pGwhnqp hwuwp): UnpmG pGw
hnajl 11bUI12nui zbpbtliI! t9tlmli t 60-80 %-ntl, uuwump4 pGwhnajl 

11tl1Jpmu· uflGi L. BO%: 
PGillJbU pnql}Ilqbpp, WjGUjbU t1 l[bnwzbpbl}lp wz)uwmwG11p 

hbGg u4qpu11i zbpbtliTI )unpwgtlmti t wnuitlb1wqntJG iwtlintl: Cwpu
uwGI! qmq[!Gpwg, tipG>_L. LPPtl UJWtlnptlbm, 2bpbl}lp tunpmpjntGG wu
mpl'.iwGwpwp l}lnppwgtl_mu t. l9uwG qnpbuiqpg[! qwqt'imu t 
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K
19

=1-1 ,l, pulJ. UJwtlnpuwli l'.iwGwUjwph[! t~Jmu nbctptHlbpp hwt'ibdw

mmp.1wop tlmppmGmu t bp4m wGqwu: 
Oppu1G t'iba t pGwhnajl mwzbqp hwummpJntG[!' 8 -li, WJUI.?Wli 

twtl t t9wtlnptlmt'i 7hpbtli1!, mumt1 tlinpt'iwfi uqqpnu.i mwzbajl 
hwummpJntliT.! Ujbtnp t W.Gp 

OwnwlJ == (FP - Ru) /(K , ~ · B) , (5.22) 

n11mbq Fv -G J2WPZPlD pwflzp mctl1 wnwtlb1wqmJG wpdbpG t , Ru -G ' 

qunnwplJ l1bnwzhpbl}ll1 mb11wtJinJ:ut'iwG q}1t'iwruimpJmfip, 'V, 
K,t> -Ci ' l}lnptiwG mbuw4wpwp ajltiwqpmpJntG[! , l../ti 2

, B -G' 

4bnwzbpbl}l 11wftw4p bplj_wpmpJntGI!, u: 
<!.n1lflqnGw4wG mbqwGpmti 4bnwzbpbtflp wztuwmwGpp ctwtiw

Gw4 pwpzt1,1 p uwpzl1 muI! 4wqumu t' 

Fil == PJ! .•) cr,1.9, 

liult l[bnwzbr1bl}lp mbqwtlintuuwG 11powqpmpJmGrr' 

Ru = fPti D• 

npmbq p~ i) -G JllllP2ll)p OlllUplll.flJWG mcJG t, pl1 D -G ' 4bnwzhphtJ.1p 

awGpmp.1wli mct[l , cp tm-G ' hnajl hbm VWPZP2P 491.iwG qnpaw-

4P9£!, f -[!' 4bnwzhpbl}lp wG}nlGhpp qtnptiwG qpow111m1p.1wG 
qn11owl{pgrr : 

libnwzb11tl}lp tupmwqpnqwlj_wGmp.1wu wnwtlbtwqm.1G wpatv t 
WUjwhntltlmt'i 2bpbtfl}1 l9tiwG qnpow4gp Kl.!

1 
= 1,2 - 1,25 wpctbpp qbu1-

vmu: <!.wmm.4 tlituPPiGbpntl llJpGq pGwhnajl GwtuGwlj_wG tfll:upbgmu[! 
GllJwummti t 4bnwzbpbtflp wpmwilJ1Ilqw4wumpJwG qqwW. pwpo
pwguwG[!: 

Q.pliJIJlipfilipp Ii. qpliJIJlip-tzLwmnpfilipfi wG[lGqhwm qnpanqmp
JWfi hnqwtlinp-tJmtuwqpw4wG ubpbGwGbp bG : Cum pwGnq opqwGp 
bp4wpmpJwG' qpwGp W.Gmu bG pbpL. ' 2,5-3 t'i , t'ip2pu' 3-3 ,4 u L. owGp' 
3,4-4,3 u bpqwpmpJWG qwGw4Gbpntl : Swpwapp hwppbguwG Gu1w
mw4n4 q11bJqbpGbpl! 4wpqwtlnptlmu bG f!Utn hbmL.JWl llJWpwt'ibm-
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pbpp. qrmhp wGltJmGI!' 0 = 90°, qwGwltli qmpuwCi wCiltJmG[!' 

a= 40-60° : 

l:puljwlfwumpObp!J UiCimu hG upwzbpbi!i L. pwquwzbpbi!i : 
P-wquwzbpbi!i tpu4w4wmnpGbpp wzluwmwGpp nbctpul! npnz

tjmu t hbmLJwt hpuGw4wG UJ.Wpwubmpbpn4. tpuqwtJ.wump!i L. zqpw
JP zwpctuwG 4wu nnmnpp zp2wqmuJpG wpwqmpJmGGbpn4, pGwhnqp 
mwzbqp hwummpJwUp 4wU ub4 zbpbtllli Uwmmgmun4, puq wpmwq
pnqw4wGmpJntU{! UJ.WJUwCiwtJ.np4mu t zbpbtliGbpp V2 mu4wtn4, ubq 

pnUJ.bmu zbpbi!i-Gbpp qwmwp4uwCi nz p4ntJ. L. tpuqwtJ.wmnpp zwpc:t

uwCi w11wqmpjwUp ' Vt.: P-wquwzhpbtli tpu4wtJ.wmnpp WJ1UlW11Jlil11W-

4wumpJntU{! hwztlwpqtJ.mu t hbmL.Jwt wpmwhwJmmpJwUp . 
Q = 0,06V

2
nz : (5 .23) 

<l>np11 bqpw~wi!ibpntJ. L. hwutuwmwpwp tlinpp qwGqtJ.wan4 tpu-
4w4wump Gwfuwqabtm hwuwp wGhpwctbzm t tJ.rnppwgGbtzhpbi!i-Gt
PP bwtJ.wtGbp{!, uw4wJG pwpop wpmwqpnqwqwCimpJwG UJ.WhUJ.wCi
uwCi hwuwp UJ.bmp t ubi'JwgGbt zbpt41Gbpp qwmwpquw(i nz PP4I! ' 

ll z = 6 · 10
4 v/ ! ti! , (5 .24) 

npmbq v/-G zbpbtJ.ip zwpc:tuwG hwpwpbpw4wG wpwqmpJmCiCi t , u/4, 

t ~ -G · zb11bi!il1 pw Jl[! , uu: 

Cqpw,1wtJ.np tpuqwtJ.wmnpGbpp hwuwp nz=20-40, nnmnpwjpG 

tpuqwtJ.wmnpGbpl1 hwuwp nz= l60-l 70: 

QGrµuutJ.wo bu pwquwzbpbi!i tpu4w4wmnpGhpl1 zbpbtliGbpp ht
mLJwL wpwqmpJmGGbp{! . zqpwJw4np tpu4w4wmnpGbpp unm' upG~L. 

1,2 tV4 (muGp pGwhnqp qbUJ.pmu 0,7-0 ,8 u/lj_, pbpL. pGwhnqp qtuwmu 
1,0-1 ,2 u/4), nnmnpwjpG tpu4wtJ.wmnpGhpp unm. {!Um pGwhnqp 4wp
qp L. nnmnpp mpwuwqap · 0,9-2 u/lj_ : 

<}.npouw4wGnpbG hwumwm4bt t, np phpL. pCiwhnaji mwzbaji 
hwummpjntU{! ~UJ.bmp t qbpwqwCig!i zbphtlip pwpopmp.JWU 1/2 ~Wi!i(!, 
pu4 mu Gp pGwhnqp mwzbajl hwummpJntUI! ' zhpbtlip pwpapmpJtuG 
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113 lWl!i[!: Swzbqp hwummpJDLUI! 4wlu4wa t CiwL. hbmL..1wt qwpLnp 
UJ.Wpwubmpbppg. 

(5.25) 

npmbq Vt -Ci tpuqw4wmnpp zwpctUwG wpwqmpJmGG t , U/4: 

.f!wquwzbpbtp. tpu4w4wmnplt wpwqm_f}JntG[! hwz4wp44mu t 
{!UUl zbpbtliwJpU Zl'}PWJP Qu wpmwrymqwqwGmpJWU L_ WJU wpmwq
pnqwtiwGntpjwG hw4wuwpillpJWU, IlJl[! hWUWUJ.lUUlWUfutuGmu t 
tP-nr4wa fupwuwmp ffi.u4wUiG , tuJupGpG ' 

Qu = 0,06V1 · nz = BHVt , 

nplt hwuwow.1G ' 

(5.26) 

npmbq B-G zbpbtlip ttuJGntpjntGG t , u, H -[! ' fupwuwmlt funpmpJntU{!, 
u: 

c:huuwGwqwqpg fupwuwmwi!inp tpulJw4wmnpGbpG mCibG 
zwpctUwG upCi~L. 16 tupwqntpjmG' OUJ.Ulpuw1 nbc:tpun4 mwpphp fun
pntpjwG fupwuwmp i!inpuwG hwuwp: 
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