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Sb-'1.Uq.r-ut.iuu .QUPSbQubPP bq_<,uSU4UCl-t5bPP. 
u-vq_U'vU501'-5U4C (VOU'bu4LUSil1'-PU) 

Ut0wawqw1 pwpmtqwqpwqwu u1mptpj1g wpwq L. htzm oqmtlt1m 

hwuwp wuhpwcttzm t mwpptp uwuzmwpp. pwpmtqutpt1 L. hwmwqwqbb

pp wnwu6pu ptpptpp hwuwpwqWJUWU tWtl umwffi.twa hwuwqw11q: <.w2-

qwnuwu WJ11UU1UP hwuwqw11qp qn~qmu t wuqwuwgmgwq (HoMeH.J<JJary

pa), 11111! qwquqwa t mwntppg L. pqt11pg : Uuqwuwgmgwl.ll1 hjlt.lpmu qpqwa 

t nw11mtqubpj1 UJillUWQlllU(l, lllJUpupG' uwup uwuzmwpjl. pwpmtqp php.J3h

PP pwdwumt.l(l tunzn11 uwuzmwpjl pwpmtql1 pt11pbpj1: U1mGwquwu hwuwp 

npUJ.hU t1wqhtnwjjl.U J!Gqmuqmu t 1: l 000000 uwuzmwpjl pwpmtqJ1 php.J3(1: 

<.puqhflllpq uj12wqqw1pU wztuwp.hwqpwqwu qthwctnrinqmu, np{! 

mtajl mu tgwq 1891 p. f!tnu pwriwpmu, nrmzmu qwjwgqtg qwquh1 tpq

pwqGqjl. pwpmbqp 1: 1000000 uwuzmwpnq: liJ11UJ.}mp pwpmhqp qwquuwu 

qwunuutp(1 u2wqqtgj1u I 909p. L.nul)IlUJWU uj12wqqwJjl.u wztuwphwqpw

qwu 4nu'.}>tpwuumu, nj111up htmwqwJmil nj111zw411 t}lmP,ntutttgfl.u L. tpwg

qtgpli <DwppGJWU up2wqqwJpU w zjuwphwqpwqwu qnu'.ptpwuumt.l: 

Striwqpwqwu L. uJ12Jlu uwuzmwpjl pwpmtqutpu oqmwqnpbl.lnui tu 

wztuwphwqi1wqwu qj1mw4.lipwnwqwG L. jluctbGbpwqwu wztuwmwuput-

1mtt.l , Jl.Gl UJ.hU GwL. nwqt.lwqwu qnpamu, npj1 UJ.Wm6wllltl Gpwug wnw-

2wqpt1_mt.l bu WJl UJ.Whwu2utp, pwG wl{uwpqWJjl.U pwpmhquhp}lG: lllw

hwu2Gbppg qwpL.npwqntJGJ! pwpmbqut11J1 t!pw l wtf1muuhpj1 hbzm u 
pw11ap 6zmmpjwt.lp qwmwpmuG t , nrmug qwfUlll bu pwqwpwpt1 wt.lhGw

pj1l wriwtlwrimu muhgnq pwpmhquhpJ!: Quqwp6w4 mwpwapubpjl wu

pn112wqwu UJ.Wtn4truwu 11tuwmu gwuqwgwa UJ.PllJhqgjlw mwiPu t n1m-

2w4P. wriwtlwrimu: liJl1 11tuwmu pwpmhqJ! qmubuw uwup uwuzmwp L 
qqpj1 wqGw11qwJj1U puntpwq}lp: UquwpqWJjl.G pwptnbqGbpj1 uwuzmw pJ! 

t}lnt}lntuwqwu utampJntG t : 
lunznp L. uj12j1G t.lwuzmwpUbpj1 pwpmbqUtpjl t!pw uta mwpwapGhpJ! 

UJ.Wtnqbpqmu b(i Ill ph WUpllll.2lllf}JWUp, WJl UWUhj111q: 0]1UJ.hU WJJ1UJ.l1Up 
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thuub11 tlb119Gmu bG w2Juw11hwq_Jlw4wli gwGgjl ub11wGGbp11, 111mlig 
]um111p.1mG!} 4wjutj_wa t J!WJ1mbql1 tiwuzmwpj1g: Ub11wliGt111} t4tum4bp
tj_m ti bu wnwG6j1G pb11pb11[1 tlJ1w: 

f-!tuqtitupbJlf:l pw1unbq Gbr1f1 l.jwqduwG c:luluwGwl.j bpLwl.jw.1111 ti bG, 1111 

wzfuw11hwqpwlJwG gwligJ1 JIUJlWJ;lWU(jlll]l ubJ1wG WJU 4wu WJU bT]WUW-

4114_ t.P11Jutj_wo t. hwpp ubri.wGJ1, lm4 wtipnq2 bJI4PP liw4bJlWHJPI1, Gbpq

owa l.jwu wpmwqawa mnmgl14 pwquwGJrnmp: J2w11mtqGb11J1 umwguwG 

WJ!JUJ.l1Up b11wGw4n 4.Jmtu t pwqtiwGJrnm uum.1Ll.jgpw wGtj_wG11Ltll}: U2-
Juw11hwq11w4wG gwGgj1 ubqwGGbpj1 2wt.PLJ11! uwhdwGtj_mu b(i WJliUJ.bu, 
n11 li11wGgj1g Jlllj1WJ2WU2_JnLj1fl UjWtnl.jbptiwG WTJ.WtlWTJ.IllUUb]l[! qnpc)Gwl.jw

limu u1GbG wliGzwG: "l1uwG tri.wGwl.jntj umb11atj_wa pwptnbqGbpj1 uwuz

lilWPI! hw24_mti bG hwutnwmmli ubompjntG: 

U.JUUJpuntj_, Junznp L tiJ12!1li tiwuzmwplitpj1 .1m11wpwG(JUtJ1 pw11mbq 
L1wqutjwa t up 2wpp pb11pb11t1g, npnlig tl11w hwt.lwUJwmwuJuwli Jum111 p

.1wtip UJ.WU14tptj_rn u bG wzJuwphwqpwl.jwli gwligj1 ubri.wGlibpp 
.fau11mbqj1 wnwGoj1G pb11pbJI]1 4wu ubT]wGGbpl1 pwcJwGuwG hwuw-

4wpqrJ 4112tjmu t u.1mGwl.jrnu: 
U'll~ bp4J1Cib11j1 ht1uGwl.jwG ptuqtiwpb11p pwpmbqGbpJ1li tj_bpwpb11111u bG. 

I. Ujl.itnwl.jwG I: I 000000 uwuzmwpj1 pwptnbq{1, 

2. qtJuwtjnp J :500000 Uwuzmwpp pW[ltnbqt:! , 

3. I :300000 uwuzmwplt pwptnl.iq[}, 
4. l :200()00 Uwuzu1wpj1 J2WJ1Ulbq[l, 
5. tnbT]wqpwl.jwG I : I 00000, l :50000, I :25000 L I : I 0000 uwuzmwp

li bpl1 pwpmbq G bJI[}: 

SbTJ.wq{lwl.jwG pwpmbqj1 pbppG 11G.11q_pl.j111u t 112 Gzwliwl.jw1f1 mw-

11wop: UlibCiwubo uwl.jb11bup UJ.WUll.jbptj_mu t l: 100000 uwuzmwpj1 mb-

11wq_pwl.jwG pwpmbqp pbppp tlJ1w ' up.2opbwl.jwGp m11ri.mp.1wup 20' L qm
qwhbnwl.jwGj1 IllTJ.lllllPJWUp 30' i wt.Pbpntj_ : UJ12opbwl.jwGp L qmqwhbmu-

1.jwG.p. w11bqGbpj1 GpwCig znzw!Ju1T]Gb1mtl ip.njuwpp.GuwG hbmLwlipntj W

nw2wgwc) w11wtlwTJ.mt.lGbp[}, /1pbGg ubomp.1wup wtj_bij1 i.pnpp bG untjnpw

lJwG tnbT]wcwwl.jwCi wzJuwtnwG12Gt11p ctwuwliwl.j pm.11 mptjwa (tut.Pm ti

Gt11j1 ujuw1Gbpj1g : Uzjuwphwq_pwl.jwCi gwGgp .1m11wpwCiLJlll fl ubT]wG hw2-

tj_n1 u bG hwpp, npp l.jnTJ.tlbpG nu1J111 qO-bp b(i L jlpbCig bpl.jwpmpjwtlp hwtj w 

uwp w2Juw11hwcww4wG gwGgjl ubT]wCip 4nTJ.libpj1G: 'l..lb1ml1Jlz.1wi pGq.mG
il1uti WT]Wtj_w11mU{! uwuzmwpp uwhUwGw.1!1G 6zmmp.1mGj1g i.pnpp t., 
hbmLwp1u11 ubT]WU[} UJ.Wml.jb11tj_mu t n1m1bu hwmw4wqj1a: '1-w tjbpwpb
Jllni.l t GwL I :200000 tiwuzmwpj1 pw11mbqpG: Utl_bll1 tiwGp' 1:300000, 
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I :500000 L J · J 000000 uw Ci 
hwllwp, w2Ju.w1lhwm1w1·wuGzmwp(i bpj1 pwpmbqlibpj1 pbppb11J1 umwgtitu G 

· -u '1 gw gj1 1m11wpwG b · 
Ljpw mbqwtJlnjuilruu t n b . .lJIIlJl u I]Wli hwppntpjw(i 

'1 . l"wpm qwqpwl.jwG UJ.Illl b'· h Gb 
J]bUjpmu pwptnbqGb[l]l W wljw . J '191 •W pjt t.lJ12ngmr llJI} 
111nt.l tinm]1y bG liwuz TJ h 11111 u~bp~ wnw G6/1u pbpptpj1 uwht.JiuGGb-

mwpp uwl1Uwliw1j1G 6 · 
t411wyuipy wz]uwmwGpGb ti 2U111lfl.JLUli~ , hbmL.wpw]! 

liJUUJ.!mnLj t111·ph uw~b1p1 i .w111lw11w 4w11muat 11G w1ll1wuwpJ1tj111 u bG : 
. ' ':! l ' ':! UJlljp 1 UJWU11.jbjlnttl · U 
Libpj1 tjpw umwgtj_nu.l t Cim.1G oL ii Ci [I pwq wpbpp pwpmbq-

. 11'1., pw jl lljl lllJI} UjW '•b U Q 
Pl! hwumwmmG ubomp.in1Q t· f2 u b m'l p w uwu2uiw-
htuuuiwmm(i pGmpw4J111p L. ~tu;qb ~:~tp. pwpmbqCibp]l uwuzuiwpGb11J1 
11J1uwG111u b(i WJJl nwpuibq. Gb l 1. 4 p ULUUJlWUwuGmp.1111 G ut11~ hwG-

. t i' JI I ':!W]lL.npwq.nq(i 1J 4 (i~ 
ptuqt.lw,pb11p j)tupmbqGbJlG tuutJln]uw 1 Gb. . wm w ilzL1,_npJ12Gnph]14 
tuz]uwmwCipGbp j1pwljrntiwgGb 1 . l l l ]1 IP bG uiw11pbp j1G ctbub11wljwu 
jltug111u1l L, hbmL.wpw11 uw(i IWlu: · . J11 J2WpmbqGbp]l uwu2mwp]l fun2n
linpLu .il1 uwhilwCiw·h , '"' ~ - L. ulimp.1mGG b11)1 wtJbtwgmuu, uibuwyw-

':!'w':!'tmu ljwur4wo t uj (i 
qiuCig]l ubqwCi/1 ,1wtJlbpj1 Gtj_wqbgmuj1g· ~b j G iw~ w2Juw11hwq_JHuljwu 
wnwGa/1li ub11wGubpj1 UJ.wmyb iuwu. w 112 i u w h_11wcJt 2m t. , l1JlUJ.buqj1 
12w11 uibq~ u1uuzuiwpj1 urnhuwG lh(i " T]wtjwqmulib1111 ,lqbpwqw Ggbfi 

Wjp u2m111 p1mGu· 
~lbfllih]lzJ wr wpctwGj1pGbpj1 hbm ~1 · 

111CibG GwL G2wGw1•wtJ1 b (i' iwuj1G, pwquwflbJ1p pw11U1bqGbpG 
':! .P p111 p Jill i hG l1 b 

lipw Gzwliw4w111 tiwub 1 t.l . . mw iu pljp]l t.lwljbpLnrw]l Ljwu 
Jl l LU pm12wljw G UJ.WU1ljbj1llLU . t· b 

J)WjlUlbq/1 PllJHJI ut11wGGbpp t.l)lwgGl.iG lj)l 4 f!. Jj:l pwquwpbpp 
nmgp4 pwquwliJ1uuij1 u '·b i . g m1ut1mtj, LUUJ.W ljumwgtjJJ. Ill-
. w':! JlUJlljp : <wppntpJwli "' Li] . 
Gb11u qmqwhbnwi•wGCib 1 i1 · . . '11

1w iwglibtn4 ubqwG-
':1 111 '1 wnw2w Gm u bu Ju uGb · 

n11111111 pJwup, ]1ulj uj1w9Gb ntj ub . qm p u]12opbwljwuubp]1 
liwu Ju IlLUCib I l TJW GGbpf! u]12opbwl.j1u GGb1mtj ' 4wnw2w-

q 1 qmqwhbnwljwGGbpj1 nu1111npJwup (Glj. 1.1 ): 

I 
J 

I '· I ,11 11 

;--JLJL 
"lA; I. I. / !wqtJ /.unb'}l'll 11w ,_ 1:1-

,, r'" '[Jl17uquupfl wqwtfwqm1[U'bf1[1 
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ulj_uwa qb.uil1 tuJ1ub.tp, <twuwgmJgl1 u1wpp ll!UlUlUtuCi hwqwnwq nui.rimp
JWUp: liJUUlllllnq, 180° Ul120J1b.Wlj_tuCipg Up(i~u qpnjtulj_WUJ! umwgqmU t 30 
UJlll~ u qjllljtulj_w(i up2opb.wlJ.wCipg u)lG~u 180° up20J1b.lJ.wCi11' uu 30 UJnIU, 
WJupCipG, 11G11wub.GJ! 60 uJmCi, 1wJGmpJtuUp 6° J!Ci!]up2muub.pmt: ilµLt ub
qwGl1 w2tuwphwqpwqwu I})1J1PI! npnzqmu t WJI] ubriwup zwppp mwnntl L 
UJWU hwthupn.4 : UbqwCiubpp 1.UJl]lllPUP u2wuwquw(i hwuwlJ.wpqJ! qn~qmu 
t U11wug wCitl.wGwgmgwq: OppUwq, GlJ.wp 1.2-mu Gppwqaqwo ubI].tuCif1 
qmub.Gw E-34 wCitJ.wuwgmgwlJ.: 

bpb htuJU1Cip t upl}mUwCing ptupmb.qp ubriwUp wuqwCiwgmgwqJ!, w
ll!W qwpbllt t qmub1 Cipw qwqwpubp)l w2tuwphwqpwlJ.wG lj_nnpajluwui
Gb.p{! u hwqwntuqJ!, puwuw1ntl ubqwup qwqwpCib.pp w2JuwphwqpwqwCi 
qnnJ111pCiwtnCibpJ!, qwpb.llt t npnz ht wuqwCiwgmgwqJ!: 

liJUll!UU, b.Ciptu11Jlb.Up Ultuhwu2tJ.mU t npnzb.l 1: 1000000 UtuUztntupp 
pwpmb.q}1 ub.11wuf1 qwqwpub.11p w2Juwphwqi1wqw(i qnnpajiCiwmCib.[lp, bpb. 
tUJll l:lb.I]wCip wCitl.wCiwgmgwlJ.Ci t K-32: lwmpCibpb.Ci 1.llJpntpbCip K mwnp 
hb.ppwqw(i h1.11U1.llpG t 11 , hb.uiL.wpwp cp2=4°xl 1=44°, puq cp 1=44°-4°=40°: 

U Jill (i 32-1! qmutl.mu t qJUlJWqwCi u)12opb.lllqtuCi}1g I]blllP wpLtw u IlJlW 
hwuwp A.2=6x(32°-3o<)=l2°, puq A.1=12°-6°=6°: 

bCiptul]JlbUp ll!Whwu2qmU t qmCib.t 1: 1000000 UWU2UlU1p)1 ptupU1b.qp 
ubI].wCip wCiqwCiwgmgwq{!, b.pb hw JtnUp bu WJil ubI].wCi)l qwqwpubpp wz

tuwphwqpwqlllCi qnnpaji.CillltnCib.p{!' <p1=44°, q>2=48°, A.1= 18° u A.2=24°: Cw[lpp 

mwn)l ht11ptuqwG h.wlituilJ! qtnGbtnt CiUituUltulJ.ntl ub.11wU)1 hjntuputuJpU 
ljnqu)l iwJCimpJmCig' 48°, pw<twGmu bG 4°-)1 tJ.pw u. umwumu 12: 
lwml1Gb.pb.Ci WJpmpb.G}l mwuGbpqmbpnJ.111 mwnl! L-G t: UbqwCi)l UJWU 
hwuwpJ! quiut1m GUiwmwqntl, WJI] ubI].wCip wpubuwG ltllIJUp bplJ.wJGntp
Jlll Ut! ' 24°, pwch.uCimu b.G 6°-p tlJlw u umwCimu 4: liJI] PPtll! gmrn t mwij1u 
ub.IJ.wu11 UJWU h.wuwpJ! uquwo q..pputl}lw qwu qpnJwqwCi up2opb.wqwupg: 
l<ulJ. 180° b.pltWJUlllj}JlllU mGb.gllI] up2opbwqwCij1g hwzqwo, UJWU hWUU1]1J! 
ltlltCi p' 30+4=34: ~b.m uwpwp, 1: 1000000 tiwuzmwp )1 pwpmbqp qb.pnhj12JtuL 
ljnnpajiuwmubp mGbgnq ub.qwCip wCitlwCiwgmgwlJ.J! qijlGp L-34: Cwpp}1 
mwnp wn2u b.ppb.UG 1lJ1tJ.mu t WJG 4]1uwqCiqp mtun{!, npmu qmGqmu t ub

IJ.WUJ!: ~JmUpUWJpU qpuwqmGI]J! uzwGw44mu t N mwnnq, }lult htu[lWtlWJp
U{! · S: Op)1Gwq, NE-33 wu4_wuwgmgwltl! gmJg t mwtJ:iu, np uhr]_wG(! 
qmu4_mu t hjl1lUl1Utuj]lG 4]1uwqGrµnu, UJllU zw11pG t E, UJlllUJf 33: 
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§1.2. 1:500000, 1:300000, 1:200000, 1:100000, 1:25000 b'-l 
1:10000 UUUCSlWvbf'.tdlllPSbflvbf'P 

lftl.2liflq.U3Pv U301'vli40HJ~ 

lJ112wqqwJp(i UJlllGwl.J.null! munwjntU t: hpup Plllllll pwquwphpp pw11-
mtqGbµl1 uti1wUGbµli uJmGwlJ.uwG bwuw11: liJu111tu, 1 :500000, 1 :300000, 
1 :200000, 1: 100000 uwuzmwpGbpp pwpmbqllbpp ubl']_lllCiGbpp UJmCiwlJ.mill! 

wGup2wlJ.wCinµbG hpuGtjwb" t up2wqqwjpG UJillUwqUWU t1.11w: 
Ul1l<. bplJ.pGbpp qltuwtJnp pw11mbq hwuajmwgnq 1 :500000 Ullluzmw-

pp pW]lUlbq}l pbppb11p hWUW!1 !!Ul}IllGtjwb" t ~cp=2° u ~A.=3°: <,tmuwpwp, 
l :1000000 uwuzmwpl1 pw11ml.iql1 JmpwpwGiJillll uti1wG1! pwctw_GtlmU t 
1 :500000 uwuzmwpp pwpmbql1 lnpu ut11wlip: '-ltp2pGGbpu lizwliwlJ.tjmu 
bG nmuwlJ.wG WJpmpbGp utb"wmwnb1mtl.' 6wtupg lll2 h qbµlipg Gbppu 

(G4. 1.3): 1:500000 uwuzmwpp pwpmtqp ubI]_wGp wCiqwGlllgmgwlJ.~ 
lJ.wqutJwb" t tpbp uzwCillbµpg, npnCigpg wnlll2l1Cil! Lt bplJ.pnJll}I! gmJg t 
mwwu l : 1000000 uwuzmwpp wCitlwGwgmgwlJ.J!, pulJ. tp1mpry1 hlllGajmw

Gmu t 1 :500000 uwuzmwpl1 pwpmtqp UhTjwGl1 U1Wl11!'. 

M-36 

:i• 

ul;. l. J. 1:500000 lfwu2wwpft pwpcnbqjl u1nzOw{jmlifl 

bGvwqpbGp 1 :500000 uwuzmwpp pwpmbq}l ubl']_w~p wGtJ.wGwgm
gwlJ.G t M-36-r: liJIJ- wGtjwGwgmgwlJ.mil M-1! 1: 1000000 uwuzmwpp pwp-

8 

mhq}l uhrJ.wGp ZWJlpU t, 36 pJ14[! WJI} uhrjwCij1 UJWU hWUWJlU t , Jm4 f -(i 
1: 500000 uwuzmwpp pwpmtq}l uhrJ.wllp mwnG t: 

li4GhWJUl t , np 1 :500000 uwuzmwpp pwpmhq}l uhrJ.wCip wCitjwGw
gmgw4ntJ. lJ.wptJ11 t qmut1 lllJll uhrJ.wlip qwqwpCihp}:l wzjuwphwqpw4wu 
4nnJlllPGwmuh11p L hwl.Jwnw41!: 

OppGw4 I: bGvw.qptup I :500000 uwuzmwpp plllpmhqp ubqlllCi]l wG
tJwGwgmgw4u t N-40-B: l1lwhwCi2tlmu t qmGht WJI} ubI]wGJ1 qwqwpCitpp 
lll2tuwp.hlllqi1w4wll 4nnpq]lliwmut11u: 

U4qpmu npnzmu tu N-40 wCitlwGwgmgwlJ. mGtgnq up1JmCiwGng 
uwuzmwpp plllptnbqJ1 utqwup qwqwpCihpp wzjuwphwqpw4wu 1.Jnnpq]l
(iwmut11u: liJI} 4.nnJlllPGwmGtpG t(i'<p1=52°, cp2=56°, A. 1=54° L. A.2=60o: liJ

GmhtmL [!llUl Cil.J.1.4-p hbzm t u4wmbt, np 1: 500000 uwuzmwpp pwpmhq}:l 
N-40-B wCitlwCilllgmgwl.J mutgnq UhI]WUp qwqwpGhpp wzjuwphwqi1w-

4wu 4nnJlI1!1CilllmCihpI! 41PCihG <1>1=52°, q>2=54°, A.1=54° L 1....2=57°: 

N-40 
~.=118°,__. ______ -r--------. 

A 6 

r 

~-5~·~~"""""~~""-'~"-------_____J 

A1=:wo 

U{j. J.4. 1:500000 UWU!U7Wpfl /}Wf1U7bqft Ub!]WU/1 (jW(jWpfibpfl 

w2]uwphwqpw{jwfi {jnnp!Jftuwwfibpft npn2mlffi 

flUU7 {ipw wlit.fwuwgmgwljft 

OppCiwl.J. 2: I :500000 uwuzmlllp}:l plllpmhq}l uhqwup qwqlllpCih11p lll2-

luw11hwqplll4wG 4nnpq]lCiwmGhpG tG ' q>1=50°, cp2=52°, A. ,=30° L. Az=33o: 
Ulih11wcttzm t qmGht WJI} utqwGp wGtjwGwgmgwlJ.1!: 
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UlJ.qpmu npnzmu tCi 1 :1000000 ullluzmlllpp pwpmhqp uhqwGp wCi
l[wGwgmgwlJ.J.l, npmu qmGl[mu t 1 :500000 uwuzmlllpp i;!Wp1.11hql1 uhqwGp: 

'1-pw hlllUlll}l tntl.Jllll uhqwGp hJntul1uwjpCi lJ.llilllP Cl>2 tWJUlllpJntU]! pwctw
Gmu b(i 4°-p tlJlUl: liJI} pwctwGmu11g UUllllgJ.lwO- wnwCig uuwgnpajl nwCinp.-
111! lJ.t11Cip 1: 1000000 uwuzmwpp pw11mhqp uhqwCip zw111211 hhp.pwlJ.wCi hw

uwp.J:!: lJph <PrP 4°-11 l[pw pwctwGh1mg umwgtlti uGwgnPJ}, WUJ.lll 2wp.pp 
hhppwlJ.wG hwuwpl_l lJ.tl1Gp uhlJ.ntl uhCJ pwCin1111tig: Ubp op.pCiwlJ.mu pwCinp-
11J.l lJ.t11Gl1 52°:4°= 13, hhm1.wpw112w11pp mwn]! 4tl1Cip M: UJwCi hwuwpCi n-

1mzhtm GUJ.wmwqm.J. Arl! pwctwGmu hG 6°-r tlJlw: UnwCig uGwgnpajl pw
ctwuuwG i1tUJ.l!mu pwunpajlCi wl[t1wgCimu tG 30 l.t umwCimu UJWCi hwuw
pJ.1: bph pwctwGmurg umwgt[m u t uGwgnPJ}, WUJ.W pwGn1111PCi wl[t1wg
limu hli uhlJ., WJUnthhmh 30: Ubp oppCiwlJ.mu 33°-1! 6°-P. tlliw pwctwCihtllu, 
QlllUl1P1}11lU umwgt[mu t 5, puq utiwgnP1}11tU 3°, hhml.twpwp UJWU hWUlll]11! 

lJ.tl1Gl1 5+ l + 30=36: liJuUJ.Punl[ 1:500000 uwuzmwpp pwpmhqp uhqwCip 
qmCiqmu t l: 1000000 uwuzmlllpl1 pwpmhql1 M-36 wGJ.lwGwgmgwlJ. mCih
gnIJ utqwGt1 ulllhuwuGtpmu: <!.lllliwolllJCi ulJ.. 1.5-r wpJ}tG ht2m t nµnzhL 
np 1 :500000 uwuzmwpp. pwpmtqp 1.11l[Jw1 uhqwGl! G2wCillllJ.l[mu t A mw

nntl L., ru1w hwulllp, tlhfl2ltCipu wGJ.lwCiwgmgwlJ.ri lJ.t11Cil1 M-36-A: 
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B r 

1,=4a.oL------~3ao:;;--------;-A1:-=3:;· o• 
>.1=80° 

1.,lj. 1.5. 1:500000 tfwu2wwpft pwpwaqfl uaIJwlifl 

wlit/wliwgmgwl/}1 npn2nuffi f!UIII fipw qwqwpliapfl 

w2Juwphwqpwljwu ljnnpIJ/lfiwm@p/1 

1 :300000 uwu2mwpp pwpmhq}1 phpphpu m CihG D.cp= 1°20' 1. ~A.=t1: 
I: 1000000 tiwuzmwpp pwpmhq]l JntplllplllCiLJm11 uhqwG uu11q11qmu t 
1:300000 uwuz1.11wpl1 pwpmhqp pG]! uhqwu (Ciq. 1.6): y_hp.2pGCihpu G2w
GwlJ.l[mu tu hnnuhwlJ.wG pl[tpnl[' ollltupg lll2 L. l[tp.l.tpg Ghppl.t: 1 :300000 
uwuzmwpp J2llll1Ulhqp phppp wCil[lllCiwgmgwlJ.u qwqul[lUCJ t t11hp CizwCiCih
p.}1g, n1mCigpg lllnw2pCiJ! gnLJg t mlllwu 1:300000 Ullluzmwpp Plllllmhqj1 
uhqwCil1 hlllUlllJ1l!: lJp.qpnpq l.t hppnpl} uzlUCiCihpl! lJ.wqumu hCi I: 1000000 
owuzmwpp nwpmhq]l uhqwCip wCil[wCiwgmgwlJ.J!, 01tltCiwlJ., V-L-36: 

- 36' 

Ill 

IV VI 

··~o· VII VIII IX 

.,. 

'Ulj. 1.6. 1:300000 tfwu2wwpfl pwpwaqfl pappfl u;mliwljmtf[! 

l :200000 uwuztnwpp pwptnhq}1 phpphpG mCihG uhqmCip. qnquhpl1 m2-

tuw1lhwcu1wqwG llllJCintpJmCiCitp.p. l.t hpqwJGmpJmGGtpp. hhtn1.Jw1 mwpph

JllllpJmGCihp.f!' D.cp=40' l.t M = l 0
: 1:1000000 uumztnlllpp PlllJltnhqp Jlllp.w

pwGi.Jmp uhqwCi pp. ut2 nuq_qplJ.mu t 1 :200000 uwuztnwpp pwptnhqp 36 uh
qwCi (CilJ.. 1.7): up.wGp GzlllCiwql[mu hCi hnnuhwqwCi pl[hp.nl[' owtupg w2 l.t 

tlhpL.119 Ghpp1.: 1 :200000 uwuzmwp}1 pwpmhq]l uhqwCip wCitlwCiwgmgwqJ1 
lJ.wquJ.lmu t tp.tp GzwCiCihppg, npnugp.g wnw2P.Cil! L. hptiJlnpiw I: 1000000 
uwuzmwpp pwpmhq]l UhfllllUll wGtlwGwgmgwlJ.G t, lmlJ. hflpllllll[l' 1 :200000 
uwuzmwpp plllpmhq}l uhqwCiP. hwuwpCi t , opp.Gwq, L-36-:XX: 

1 I 



\.. 36 

I 
I .-:\-v \ \ Ill 

V I 
I I 

II I i 

40' 

--~ -- I 

\ ')(.II 
\Ill 

XIII I ""' 1:. 
%Wf~ )O'.I V \9:i 
~lX/% XIX . ~f!/f/i 

40' 

40' 

)(')(.X 

40' x.x. v 

XXX.1 I \ )()(XVI 

\ I 
0 10 IQ 

40' 

l" 10 

ulj. I . 7. 1:200000 tfwuzwwpft pwpwbqft pbppft u1nzuwljnztf[! 

N·40 

t 2 3 4 !> 6 7 8 9 10 11 12 

20' 
~"- 24 . 

19 
36 

~o· 25 

48 
37 

60 
49 

7!l 0 

61 "t 
s. ~o · 

84 .. 
73 

96 
20' 85 

108 
20' 97 

120 
20' 109 

132 
20' 1~1 

144 
133 

' 30' 30' 30' 
~o 

30· 30' 30 30 30 30 30 so 30 
0 .\.•6° 

ulj. 1.8. 1:100000 tfwu2wwpft pwpwbqft pbppft u1nz6wljmtf[! 
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1: 100000 uwu2uiwpp pwpmtqp phpptpU muhu ~q>=20' h M=3ff: 

1: 1000000 uwuzmwpp pwpuihq}l ubqwUmu l}UqqplJ.llmu t 1: 100000 uwu2-

uiwpp pwpuibq}l 144 ubqwU: ~bp2pu(ibpu U2wuwqt.1.nu.I b(i wpwpwqwU, 

UJju}l(ip(i, umlnpwqwu pqhpmf owp.ipg lll2 , qbµhJ1g utpph (uq.1.8): 

upwUg wuqwUwgmgwqU mUp hphp u2wU' wnw2pu bpqntul! qwqumu bU 

1: 1000000 uwu2mwpp pwpmbq}l ut11wuJ1 wuqwUwgmgwq(!, pu4 t p1mp

Il1!' 1: 100000 uwu2mwpp pwpmbq}l uhllwlip hwuwpJ1, oppuwq, N-40-18: 

N-40-18 

··/. 
' 

8 

1!1 

"". 30 

'&lj. 1.9. 1:50000 tfwu2mwpft 

pwpmbqft pbppfl u1nz6wljnztf[! 

M-38-143-E:i 

a 0 

, 

7!6 

ulf. I . IO. 1:25000 tfwu2mwpft 

pwpmbqft pbppfl u1nz6wljnuf1J 

lJ]l2wqqWJp(i UJntliwquw(i ljpw hpuuqwa 1: 100000 UWUltnWpp pwp

mbqp pbppp UJntliUJqnttil!, pp hbpppU, w UuJ12wl.J.wUnpb(i awnwJmU t np

uitu hpup 1 :50000 uwu2uiwpp pwpmhqp uhllwlip uJmliwl.J.uwG hwdwp: 

liJI} pwpmbqp phppbp(i mUbG ~q>= lO' Li ~A.=15' : 1:100000 t.lwu2mwpp 

pwpmhqJ1 Jmpwpwli~mp uhllwli l}Gqqpl.J.mu t 1 :50000 uwu2mwpp pwpmb

qJ1 lnpu uhllwli, npnup G2wUw4qmt.I tu nmuwl.J.wG WJpmphup ubawuiwnb

pmf owp.ipg w2 Li qtphpg fitpph (fiq.1.9): 

1 :50000 uwu2mwpp pwpuibqp uhllwlip wuqwUwgmgwlm qwquqwa t 
lll}lU U2wUGbppg, npnUgpg wnw2pU hpl.J.mul! UtpqwjwgUmt.1 b(i 1: 1000000 

uwu2mwpp pwpmbqp uhqwup wUtlwliwgmgwl.J.l!, bppnpt} U2wU{! gnljg t 
mwl..lm 1: 100000 t.lwuzmwpp pwpmbqJ1 ubt\wup hwuwp[l, pul.J. l nppnprrn' 

I :50000 uwu2mwpp pwpmtqp uhllwlili mwn(!, op}1Uw4, N-40-18-f: 

1 :50000 t.lwu2mwpp pwpmbqp utu1wUg ihunwJmU t h}:lt.lp 1 :25000 

uwu2mwpp pwpmtqp utri.wUUhpJ1 uJmuwl.J.t.lwU hwt.lwp, npnUp mUtu ~q>=5' 

Li M=7,'5: 1 :50000 uwu2mwp}1 pwpmtqp uhllwlimu (!Ul}qpl.J.tlmu t 1 :25000 

uwuzmwp}:l pwpmbqp lnpu uhqwu: "Vpwup Uzwuwl.J.t.1.mu bU nmuwl.J.wU WJ-
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pmpbU\l i.pnpJlUlUlUlfib]lml UnLJli lJ.wpqmj, \1li2u \!UrµulitlUlO t WJL uwu2mU1pJ1 
uh11wuubpl1 hlllulllp (G\.i. 1.10): l :25000 uwu2mwpp pwptnbq\1 ut11U1G\1 Ulli
t1.wliw9m9wlrn lJ.wquttwo t hl1liq G2U1Glib11p9, npnu9t19 wnw2t1u hJ1lJ.mu1.1 
libp\.iwJw9Gmu bG 1: 1000000 uwu2mlllp\1 l2UlPUibq\1 utqwGl1 UlGtJ.Ullilllgm
gwlJ.[!, bpJ111\ll1l! 1: 100000 UU1U2Ullllp\1 pUl[ltnhqp uhlllllU\1 hb11pU1lJ.UlG hw
uw11G t, ~n11J1l1P11l! 1 :50000 tillluzmwp\1 pw11mbajl ub11U1Gl1 hwllUlJ.lU t , pulJ. 
h}1liqh]11llllll!' 1 :25000 1.huuzmwpp pwpmhq\1 ubl1wGp UlUlfiJl: 1 :25000 UU1U2-
Ullllpl1 pw11tnhq\1 utqwli\1 wlitl.UlGwgmgwtrn lJ.LtiG\1' M-38-143-E-s: 

1 :25000 uwu2mwp\1 pwpmhajl 

M-38-143·5-e 

'2.:> 3 

3 ',75 

ub11wGp uJmliw\.imUJ! hwGqpuUllimu t 
wliuj12wlJ.wG h\1up 1:10000 uwuzmw
p\1 pwpmbqp ub11Ulli\1 UJnl lillllJ.UUlli 
lllllUWp: 1 :25000 uwu2ITTwpt1 pw]lmh

q\1 Jmpwplllli2Jn111 ub11wu pwctlllli
tlnlll t 1: 10000 uUluzmwp\1 pwptnbqp 
~n1rn ubqwli\1 (G\.i . 1.11), n1mlip mGbG 

~<p=2 ,'5 l.t M ... =3,'75 L. GzwGllllJ.tlmli tli 
untJ.nJlUlqwG ptlt1mtJ.: 1: 10000 llU1U2-
Ullllpl1 pU1\lUlbaj1 ub11wliGli11l1 wlitJ.tu
Gwgm9llllJ.[! lJ.Ulqut1.wo t tlbg u2wlilib-
11\19 , 011t1GwlJ. ' M-38-143-5-s-2: '/AJ. I . 11. I: I 0000 tfw u; uuu p ft 

J!lUf!UlOl/}1 flO[Iflft UjfllUWlffllU[! l2G1µ1llitlwo l pw11mbqGb11l! pw

chulibt l!UUl uwuzmUlpGbpp htmL.JWl lJ.bPl..ll· tun2n11UlUUlU2tnlllpU1JPli (mb-
11wqpwlJ.UlG)' u\1li~L. l :200000, u\12\1G utuuzmU1pU1J\1G (U1lJ.liw11lJ.w.1\1G-mb-
11tuqJlWlJ.UlU)' l :200000-p9 u\1G2L. 1: l 000000 L UUlGp UlllUZU1lllPUlJ\1li . 

1: I 000000 l.t wtlhLP tituG11: 
<,wmllllJ.UlqobpJ! hwuwGuUlG t11UlGUllJ.ntl GmJGl..llbu pUlch.ulitlmu tu 

puU1 uwuzmwplib11\1 hbmL.JWl lJ.b11Lll. Ullllip UU1U2Ulwpp hlllUllllqWqobp' 
1:50000-\19 u\1u2L. 1: 10000, up2\1G UU1U2U1Ulpp hUlUlWlJ.Ulqobp' 1: l OOOO-t1g 

u\1u2L 1 :2000, tunznp uwuzmwpp hwmwlJ.wqobp' 1 :2000 L. Ultlb\.l1 tunznp: 
lJwGp UUlU2UllllPP pwpmbqut11p, wtlbtP lunznp uwu2mlllp}1 pU1[1mbq

lib11l1 li hUlmtulJ.Ulqobpp pwch.uGuwG wJul..llPu\1 hlllllWlJ.UlpqJ! mw11pbp UUlu2-
mwpp pwpmbqubp\1 pbppb11p hwuw11 wuiwlmtJ.mu t unmllltln11Ulu1bu u\1wG

uwG 2wt}1bp, npp hwpuw11 t u11lllli9 oqmwqnpouwG mbulll\.ihm\19: 
UrumuwlJ. 1.1-mu wut}1nt}1 lJ.bpl..llntl pbptllllO t mwppbp UUlu2mUlpGb-

Jll112w11mbqGhp\1 pbppbp\1 wGtlUlli1.u9mgwlJ.J!: 
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Urunwwlj I I 

.f2lU[llllh4!1 
lfwu7mu1pp 

Cp9wliw4ti lw llJhfl[I 

f 4WJpli 
tlhilnrpJntli[! 

fcrtpphpf1 .P.u1pmhaji rt11pf1 

liwu7uiwpp 
[)UUl uum p!Hlfl 

tW.fUTil f'JU1Ci hpl;lUJUTi lf'.flUU 
tuutJ.wuw4m~w4p 

I 2 3 4 5 6 

I: I 000000 I uli-1 0\ju 4" 6e l'i-47 

I :500000 lutl -5 4u 2'' 30 4 N-47-A (n ,B,1) 

I :200000 I uu-24ll 40 1" 36 N-47-lll (l, JI, IV-XXXVJ) 

1:100000 luu-llJ.il 20' 30' 144 N-47- 1 (2-1 44) 

I :50000 luu 500tl 10 15 4 N-47-1-A (ll,BJ') 
I 25000 luu 2sou 5 7 30" 4 N-47- 1-A-a (6, R, r ) 

I: 10000 I Ull --IOOi.l 2"30 J45,5 4 N-47-1-A-a-l (2, 3, 4) 

1:5000 I ull-50ll n 5· 1"52,"5 256 N-4 7- 1-( I), (2-256) 

I :2000 I uu-20i.l 2s·· 3 7, -5 9 N-47-1 -2-a (6, H, r, ii, e, ~< , 3_ H) 

1: 100000 uwuztnwpl1 pwpmbq!1 pb11pJ! pwctwGtlmU: t I :5000 t'ituuz-
tnlllpp pU1ptnbql1 256 pb11ph11\1, npnGp G2w uwlJ.t1mu bu tupwpwlJ.wG lb 
11114 I-pg u\1Gili 256, op.l1GUllj, N-3 7-1-(256): pt -

i . I :5000 UU1U2tnwp}1 pwpmbqJ1 pbppJ! ptudUl GtJ.mu t l :2000 uwuzmlll
Pll 9 pbppt11f1, npnGp uzlllliwlJ.tlmu bu nmuwi·wli WJptltpblih .h nh .1 ' 6 'i P Lf•lll2)1WU1W-

jlll'l a, ' s , r, A, e, *, 3, H, op}luwlJ., N-37-1-(256-a): 
QGl}mGtJ.wo t l : 5000, 1 :2000 I· 1000 li 1. 500 hu . ~ U1 4. ' · · 1u . .iznp.wuwu2mwp hw-

G:lJ. Ulu~0:1 hwdwp uuwG2tmGbpJ1 2112wGtulJ.libpp pwmutimUUlJ}lG UJ11l· 

1111
, nt u'.1 GmuwlJ. 1.2-mu ptp.tl.Ulo t unwlizbtnGbp.p 2112wGUllJ.GbJl\1 2wt}1b
u w 'lw wgmgw41!: 

Urunwwlj I 2 

'111wG2hmp lfwu2m wpp 
ptjwJJi.fi tihmnpJntfi[l 

Cp9wliw4p ~WtP[l (uti) '111wu2tmp pb.ppp 

UlllU2U1Wp[! uu-ti X wnwl>gp Y \uuwUgp 
wGtJ.wfi wymgw\jl) 

I 2 . 3 4 5 

15000 1-50 40 40 39°-'-6252+28 I 5000 

I :2000 l-20 50 50 39"+625 l +29 1 :2000 

1: !000 1-10 50 50 39°+625 1+25 1:1000 

1 :500 1-5 40 40 39"+6251 +29 I :500 
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mt1 2J12wliw4}1 hw11wtjwpLumJwU wUltJrnU 41111lUlt1GtumUbrmtl L. hwlim.111)1 
uwuzmwpntj: Cliq ll)llltU, 1:5000 UJ1wGzbml1 2112wUw4)1 hWJ1lllljlUJ1LUU1JWU 
wUluwU 411111ul11litumUbJ1D: UJbUlp t. tJ.bp2wUwU qmJq 411p1uLuipbJ1ntj , I :2000 
uwuzmwpl1 11tuwm 1l' wupm12 4111nubU1JlUJllltl, I : 1000 utuuzmwpt1 qtumm u' 
4_t1pul:bmpb1mtl 4tuu 4bu 4_l11nubU1J1bpml_: 

§ 1.3. Qlif'SbQ'\.,bf'ti bt.l c!,USU4Uc+.t5bf'ti 
UClvUN,Uc+.f'U4UL, bt.l 4f1LDUbSf'U5tiL, 5UL,5Q: 

W'SUCf'~UL,U4U5f1L,Obt.lU'-lOf'O~U 

t>U~UJ.bu gmJg t mrtJ.wa Uw)unru1 UJWJ1Wq]lw.'j>mu, wnwGc)1U 1Jbppb-
1mtl 4wqut.jwo ut12t1U 111 )unznJl uwuzmwpGt11J1 pw11uibqGt11G 11U11cw4111u 
bU mwpwapliLp, n1111up £!UTT JWJrintpJwU L. bp4wJG111pJwU uwhuwUw
lf1w4tJmu bli npnzw411 uwhuwGUbJ1nlj: .Rw11UlbqGbpp pbppt11J1 llllluw11 np
u1bu uwhuwliliLp (z112wGw4libp) hpnutmmu L lllllJ1wtJ.lllU a wnwJmU b(i 
qmqwhbnw4wGlibpJ1 hwUlqwoUb)ljl, 11ulJ. LUJ1LUntU1JJlllU L. lUJ!Lbipmu' uj1-
2011tw4wUUbpt1: liJUUJbu, opl1Gw4, 1:25000 uwuzuiwpt1 N-34-37-B-B tuli
tjwGwgmgw4m.1_ pw11mbq_l1 pbppp hwpwlj}1g L. hJmu}1upg uwhuwUwtJl.w4-
tJ.mu t. 54°40' L 54°45 ' ]WJUlllpJmU 111Gbgm1 qmqwhbnw4wUUt1111tj , lrn4 
wpL.um U1ppg L wpL.twt1g 18°00' m 18°07 ,'5 t114w JUrn pJmG m li bgm1 up20-
pbwti wUU b1mtJ: <!.buiLwpw11, Uzqwo pw11mbq_ll pbJ1p11 timGbGw LWJlimp-
1wlip 5' L hJ14WJrillllJJWUp 7,'5 ).Wlflb)l: 

-2.wpuibqj1 tl.J1w mptjwo wz)uw11hwqpw4wU 4nn11rl11Uwuilibp mUbgnq 
4tmJ1 UlbllWl}JlUWG 4wu liztJ.wa 4bU1p wz)uwp.hwqpw4wU 41m1ulJ1UwmUbJ1p 
n1mzilw(i hwpilw1unpJwri GUJwmw4114, pwpU1bq_l1 qpw wGg bG 4wgU111u 
U4. l . I 2-mu UJ.WU14bptjwa (I) wuU1}16wGwjpU gwUgir Uump6wUwjpU gw G
gl1 4wnmguwU htuuw11, pwpU1bq_l1 pb11pp hwGmJpWJpri ubqwUJ1 zp9wUw4j1g 
6ilu hbnwtJ.n1unpJwG tjpw wGg bU 4wglimu tirw11pg 2ilu-ntj hbnwgtjwo tr-
4m qmqwhbn 11nJlu1Utp: liJI} m1lJulGbp}l hJ14WJllllpjntU[!, 11)1!1 hWUWUJ.W
mwu)uwurnu t ut11wlil1 2112wGw4_l1 ).WlflbJ1l1Ci, [!UUl JWJCimpJwG L. bp4wJ
GmpJwU pwctwUmu bG pnUJbl1U hwUwUJwUlwu)uwU )1UU1bptJ..w1Utpt1: 

f111L.t 4tmt1 wz)uwphwq_pw4wU 411np.q}1Ciwmut11rr pw11uibq_l1 tJ11w n-
1mzb1m hwt'iw11, WJfl 4bU1ntl mtuGmu b(i bpl.im mq_l1JlUb11, ub411 unmw4w 
(w11LtlmJWU 4wu wpLtuwG) ut12optw4wril1U qmqwhbn, UJlllU[!, unmw4w 
q111qwhl.mw4wG}1U : UJlinthbU1L, WJI} nnlJ1IJGbpp wumt16wliwJl1U gwUgp 
hbm hWU111lUrib11l19 hwztJ.rnu bG 4huip wz)uwphwqpw4wfi ]WJUntpjntU~ L. 
bp4wJ Um p.1mU11: 
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lijUUJ.bU, 11wpmbq}l 4Jiw cp=54°4l'26" L. A=l8°05'43" wzluwphwq}lW-
4wfi 41111JUli1GwmGbp mGbgnr1 P 4hml! qmut1m hwuwp, Gwlu wpLUmJwG 
L w11L.tuwG wumpnwGwgwGgtpp t{pw qmGmu tu 54°41' ttuJGmpJmG m
Gbgn11 4bmtp, u11wgumu WJil 4tmb111! maj1Jlntl L umwumu Gzl[tuO- lillJ
GmpjtuUp qmqwhbnw4wup hwml[wO-: '-1mJG tqwGw4ntl hwpwl[wJJ1G L. 
hJmujmtuJpG wumpnwGwgwGgbpj1 4Jlw qmGmu bG 18°05' tp4wJGmpJmli 
mGtgilI] 4tmtp, uj1wgGmu m11Pllntl L. umwGmu Gzl[wo tp4wJGmpJwUp 
up2ophtu4tulip hwml[wa: ~tmn zwtpm U tG Uptl1Ubmptpnl[ pnUJ.bpG hw
UtuUJ.tumwuluwGilfl j1Gmtpl[w1Gbpp m tWJlintpJinGG m n bpqwJGntpJntUl! L 

6" 43" m = ~. m m n = - . n pwGwoLbpn\j_ hwzqmu m1 L. n1 utompJmGGh-
1 60" I 60" 

pu: t.ltp2pGGhpu mbqwqpntu hG qmqwhtnw4wG (2)-11 L. up2opbwqwG (3)
p hwmuw(i M qbmj1g hwUtuUJ.WU1WUluWGwpwp \j_bpL L w2: lijGnthbmL 
umwgl[wO- qbmhppg m1 L n1 zwnw4.PJlGbp.n\j_ qowJpli hwmmuGbpp t11w

Gwqn\j_ umwGmu tG P qtmu: 
Sbqwqpw4wG pwpmbqGbpp L hwmwqwqcrbpp l[pw pwgj1 wumpciw-

GwJJlG gwGgj1g , qwmugl[mu tu GwL. hw11p m1111wG4JmG 4nnpajlGwmGhpp 
ptuntuqmupGbpj1 gwGg: S4.Jw1 qnmm wnwGg11wJpG up2optwqwGpG qm
qwhbn mw114_wO- gwGgj1 nu111woj1q (4) qO-tpG uGrµuGmu bG npuitu X-tpp 
wnwGg11, puq hwuw11wqwO-pG qmqwhtn hnppqnGw4wG (5) qat111!' Y-Gt-

PP wnwGgp: 
l : 10000 L. wl[t1}l uwup uwuzmwpp mbqwqpwqtuG pwpmbqGbpp tl11w 

4n.npaj1GwmtuJpG gwGgp qabpl! Gzqmu bG wUPilIJ2 lJ.111nubmpbpj1 up2ngntl: 
UJriUJ.lmp gwGgG wGl[wGrnu bu lJ.111nubmpwJpG: 4p1nubmpwJpG gwugp qat
l11! qpwnl[mu bG (6) utqwGp Z112wGwlJ.ll L (1) wumpnwGwJpG gwGgl1 up2L: 
QGq npn1u X-bpp nlIJqmpJwUp l.J.P1nutmpbpp wUpilIJ2w4wG pJulJ! qpwntlmu 
t uj1wJG GbppL.p L l[bpLp hnppqnGwqwG qabpp t{pw, Jm4 up2wG4.Jw1 qabpp 
tll1w ' upG2L hwpJntpG bqwcr 1.J.P1nubmpbpp ppqn: ~bnwtlnpntpJtuG lPPtl 
qpwnuwG qbuwnuI hwqwpw4wG L. htupJm pw4tuG l.J.P1nutmphpj1 pJ1tll! q}liltU 
bG zpp:pm.nq, hpqm wuqwu wl[btP ipnpp, pwG upGzL hwpjmrf uwhuwGmu 
ti1wa 1.J.P1nutmpbpl!: OppGtuq, G4. 1.12-mU gmJg mpl[wa 65 q}ltunmup 
GzwGw4mu t, np hwuwpw4wapg mGtgwa htnwl[npntpJmGn 60651.J.u t : 

4tmtpp opqpGwmGtpp hwzl[mun qwmwpl[mu t wnwGgpwJpG up20-
11twqwGpg qbui}l wpL.btp (qpw4wG) L wpL.ummp (pwgwuwqwG): .Pwgw
uw4wG GzwG mGtgilI] opaj1GwmGtpj1g wqwmtl.btm hwuwp, qnmm wnwGg
pwJpG up2ophtuqwGpG UJ.UlJUwGwqwGnphG wtlt1wgGntU bu +5001.J.u 01aj1-
Gwm L 4tmh11P u1wJUWGw4wG opqpGwmGbpJ! hwzl[mU npuibu GpwGg J1pw-
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4wG 01aj1GwmGbpJ1 L. +5001.J.u-ji hwGpwhwztjw4wG cµnuw11: Opj1Gw4, hpb 
mpl[wo bG j1pw4wG 011IlPGwmGbpG wUp11fl2tuqwG lJ.111nubmphpnl[ + 1934u L. 
-1934U, lllll.jtu GpwGg hwUWU}UlUllllUluWGilI] UJ.WJUWGw4wG opaj1Gwmub11u 
titl1Gb(i +500+193=693\.tU L. +500-l93=307qil: <11w11q t , np WJI}ui}lup 01laj1-
GwmGt11 mGhgnI] titmhpJ! lJ.iPGtG hp4JiwqGajl mw11php hwuwpj1 qnmpGh-
111uu: npuihuql1 npnzbj, pt np cplll1ntU b(i qmGtlmu qbmhp[!, UJ.WJUWGwqwG 
opajlGwmGtpp wn2hn1u Gzmu tG qnmm hwuwpJ!: liJuuitu, tpt tl,hpnhpzJWl 
opqpGwmGhp mGhgm1 qtmhpJ! qmGl[mu hG znppn]lll qnm.ntU, WUJ.W UJ.lllJUUl
Gwqw(i opqpGwmGt111! l[tp2Gw4wG mtu11ntl 41pGbG 4693 L 4307: 

4p1nuhmptuJpG gwugp mqqw6l1q qatpG mGbG UJ.WJUwGwlJ.wG 01lllP
GwmGhpj1G hwuwuiwmwuluwG qpwnmuGhp: Uupnq2 4.111nutmptp1:1 G2rnu 
bu wpLUmJtuG L wpLtuwG hqpwJpG m11qwopq qO-t11p t{pw, puq uJ12wGq
JlllJ qatpj1 tl,pw' hwpJmpp uwMwGmu tqwa 4P1nutmphpp ppl[u: tpt 
UJ.WJUwGwqwG opaj1GwmGbpJ! mpl[wa bG lPPtl l.J.p1nutmpt1mtl, WUJ.W cµ1-
mm hwutupl! qmGt1m Guiwmw4ntl pwl[w4wG t w2pg owlu wG2wmt1 t
php GzwG L. uumpw4tmpg 6wlu qWPJlllll qnmm hwuwp{!: UJuu1hu, 4307 
011IlPGwmmu 4-g qnmm hwuwpG t, puq 307 4P1nutmpu ppw4wG' 307-
500=-l 931.J.u-pG hWUWUJ.WU1WUluwGm1 UJ.WJUWGw4wG opajlGwmr.: 

~wpmhq}l t{pw qbml1 qmGhll! hbzmwgGhtm Guiwmw4nl[, J!GrµuG
l[wo t Gzbt hwpwl[wpLUmJwG wG4JwG wpugpup L. opajluwmI1 U1Ptl 4}11n
utmpp tp4m l[hp2pG pl[t11µ WJG 4r1nutmpwjpG pwnw4mum, npnui 
qmGtlmu t npnGtlllfl qhml!: liJuuitu, opl1Gw4, L.pb pGtu4btP \j_UlJPP qpmp
JntGJ:! pwpmtql1 l[pw gmJg t mptl,nui 72-1 2 pwnw4mupml, wuiw wnw2pG 
t111.J.m pl[bpJ! mwiPu tG hnppqnGw4wG qap l[tp2pG l.J.P1nutmphpg, Jm4 bpq
pn11I!Gb111!' mIJ.IJ.W6pq qO-p (G4. 1.13): 

SbqwqpwqwG pwpmhqGtpp t{pw lJ.P1nubm11wJpG gwGgj1 IllIJIJ.WOj1q qO-h
PP phppp Up2optw4wGp Gqwmuwup pbpl[wo bG wpLbJ.P 4wu wpLummp' Up-
2ophwqwGp utpohguwG wG4.JwU ~w$nl[: t;pt 11wptnbqG J!Gqqp4mu t w
nwGgpwJpG up2011tw4wGpg 11tll}}l wpLtw J!GlJ.wO- mwpw0"11, wuiw U]12opbw
qwGp utpohgmuG wpL.tuwG (qpw4wG) t L gwGgp IllIJflWOpq qobpl! pbppp ill1-
2opt4wGp G4wmuwup pb11tl,wa 41PGtG wpLtw L. hwqwnwq{!: 

.Pwgp wumpl'.iwGwjpG gwGgpg, mbqwqpw4wG pwpmbqGbpj1 tl.Pw 
wug hG 4wgGmu uwL oLwl[npUwG zp2wGwq, npG j1phGpg GhplJ.wJwgumU 
t wumpl'.iwGwJpG gwGgj1G qmqwhbn, GpwGpg l uu-nl[ hbnwgtl,wO- L. I uu -
hwummpJwUp uh hna ql10: ~L.wl[npUwG zp2wGwqp uwhUwGGbppg rµupu 
qmGtJ.IlIJ qpw:pp4Gbp[! L qpwnmuGhpl! tJ.hpwphpn1u bG wpmwzp2wGw4w
JpG a L.wl[npuwGJ!: 
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fcrb]lp}1 lit2mt11mli, nL.w\{n]lliw(i hjrnu!IUWJ}1G 2112wGw4}1 l{bpLrnli , 
G21{mli t phpp}1 wG4wGwgmgtu4f1, }m4 4mw}1G (tJ1w4wqob]lmli )' pw1nnb
qj1 mt{JWL pbppmli U1b11wpwztul{wa tulibGwlibO- pGwtit1t1 t.IWJ]lll wGl{wGrn
li~: 1Jb]lpLmli gn!Jg t m11t.1mli h11wmwpw4liwG hwuw1111 L. mwppG: Ub2-
uit11mli , nl.tw4npuwG hwpwt.IWJ}1G w2wGwtit19 GbppL qpmli bG p\{wJt1G 
uwuzmwµG m Gpw litO-mpJmGJ!: Op}1.Gw4, I :25000 G2wuwtin1u t, np pwp
mtq}1 tll1w I uli-!1G hwliwUJ.tumwutuwumli t mtriwGpmu 250li : UJGmhbml.t 
l.jw1m1gmli tG qO-wJ)lG liwuzmwpt1 qiiw~}1.4 L. G2m1'i nbt}1.b'.p}1 4U1Ilt.lwc)pt1 
ptu 110 1m1 p Jill GJ!: 

Cl-Dwj)lG liwuzmwpp lip 4llJllinu'i gmjg l". mpi.tnu'i hpliphp}1 liwuzmw
PJl, }mlt liJmu ltnrilimli ' )lu4w4wG, liwqGtmwlJwG Lt wnwGgpwjpG liJ120-
[lhwlJwuGt11}1. l)mtuwqwpn qwmutlnpmpJmGp, li}1.2ophwqwGGbpJ1 ubpohg
liwG wG4Jmlil! L. uwqGpuwlJwG UJWp)l tunmnpmlil!: 

ubppl.tp wG4JmGlibp)lg ut4mli tnptjnu'i t pbppp l.jwqliliwG mw11hpJ1-

tlJl , pwpmhqJ~, hwGm Jpl1 4wmw11liwli mw11J1li, pli~UJ.hu Gwl.t G7t.1111t'i bu 
h]lwtnwpwlJt'iwG UJ.WmwutuwGwmm wGowGg wGmuutpp: 

UumJ16wliwJl1G gwGgp ut2mtq_ll tuqmliubpmt'i gmJ9 t mpi.trnu 4)19 
phpptpj1 wGt.lwGwgmgwlJ.l! : Op)1Gw4, N-34-37-B-B ptpp)l_G (GlJ.. 1.12) hw
pwl{mt'i ll]lUJ.bu 4}19 hwuqtrnwGmt'i t N-34-49-A-a tuGi.twliwgmgw411i.t pwp
mbq)1 pb(lpJ!: 

§ 1.4. StJ'lUq.f'UlrU'U 42llf'StJQ'UtJf'1' Cf'.2U"UU4-UtJf'C 

f!wqliwpt11p pwpmbq)l utriw uGtp}1 UJ.WmqbpGbp]! uwhl'iwGwtJ'lwlJ.nri 
qobpJ! lJ.n~l{nu'i bli zr2wGw4Gtp: Swppbpmli bG hjluGwlJ.wG 4wu Gbpp}1G. 
]lllUJ.hl1 Lt W]ltnwpJ1G zp2wGw4Gtp: ubppjlG zp2wuwlJ.G }111bGjlg Gbpl.iwJwg
Gn1li t qmqwhbnwlJ.wGGt11J1 Lt d}1.2opbwlJ.wGGbpJ1 qO-bpJ:! , npnGp hwG11puw
li111d bG bp4.Jll1 dw4bpwuwl! UJ.wmlJ.b1m11 pb]lpl1 ut riwG Gbp}1 tim1libp: Ub-
11wGGbp}1 wG4JmGGbpmd Gzi.tmu tG Gpw qwqmpGtp}1 wztuwphwqpwlJ.wli 
ttu.1Gmp.1mGGbp1! L. t11lJ.w.1GmpJ1uGGbpJ!' wpmwhw.1mi.two wumt16wGGbJ1Ilt.I 
L. rn1UJ.blit1mt.1: 

f'nUJ.bJ1 z112wGwlJ.1! lJ.wnmgi.tmu t hjldGw4wG 2p2wGw4}19 111mzw4J1 
hbnu.: tjnpmp.1wdp Lt qO-tlmli t hplJ.m qmqwhtn nulJiq Gb)liltJ. : upw Lj11I]libp!1 
t'iwuhpJ!, n1mup UJ.W]ltJ'lWljtlmd bu hpdGw4wG 2112wGwlJ.p qO-bpjl zwpmuw
lJ.nt p Jill G Gbp}1 d}12L., pwctwGi.tmd bG hwmi.twaubp)l, nrmup hwdwUJ.wmwu
tuwGmd bG qmqwhbnwljwu)l lJ.wt'i d}12opbwljwG}1 dblj rmUJ.b w11hIJ l1li : l;pb 
d!1wgGtGp 1mu1tl1 z112wliwlj}1 h.1mut1uw.1t1u l.t hw1llutlw.1J1li lJ.nqut11t1 hwliw-
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u1wmwu]uwli pwawlinuHibrt1 ow111bJ1J1 nul.1111 qat11rnL wu1w Ljumwgtlbli 
lit12o11btulJ.wG Gb11l1 mq11mr JmCi lib11Jl, b114.w.1 lin1 p JtuG ilblJ. 1um1 b 11li11ut12m t1-
li ti1m{: lJ1.1wgGb1nlj Jll1UJb[1 z112wGw4.l1 w11L.tuwli L. wpLl.lmJwli lJ.m1libp[1 
Jnuiiwll!wmwu]uwli pwawlimuubpl1 OWJ[lbJlI~ nuJlul qabpnlj, lJ.umwliwGp 
qrnqwhbnwljwlilitrp llltllllll_l}JlllliliL11l!, JWJLilll_l}JWU liblJ. Jlllll!U {lLIJlU]l21llU
libpnlj: r11u1tl1 2112mliw4.J! OW11WJ111U t llJllljbU hj11ip ubqwlilib]l)l UlWJlpbJl 
Ljbwbp[1 w2Juw11hwqJ_1wljw(i Ljnn1111l1GwmGbpp 111m2uwG, 11lizll!bu liwL 
wp4wo tu2]uwphwqpwljwli lJ.ru111Ill1Gwmlibpntl lJ.bmb11!1 u2uwG hwuwp: 

Upmwp[1(i z112wGwlf li bqpwll!wuunu t Jlllll!b!1 2r2wuw4!1li: 'UpwGl1g 
1µ11 pu qwuwljnpnui bli mwpp t11 qJ_1wn1111Hibp, u]ubliwlibp, qJ_1w'.pl1Lj!iLp L 
WJl li, 111mlip lJ.wqwnli bli wpuiw2112wGwljwjpG oL.wtlnrrnli[I: UbqwGt1 h.1111-

u!lUwJ!IG lJ.m1lil1 tlbµLmu gmJg t m11tlmli mw11tplitlJ1, hwumwG 11pwLjwGwg
lim1 lJ.wqtl:wLjliJlUJillPJlllU wlitlwCimli{!, ubqwlil1 wliljwGwgmgwLj11, hwlipw
u1tmmpJllllip L uw11qu, 111111 ww11wap[1G L tlbflwpbpmli pwpmbq]1 pbpp11: 
U b11wlij1 llwptutlw Jl1G 4lllllil1g Gb11pL Ljwnm gtlnui bli qaw Jpli t.lwuzmwp, 
h[u1pbp[1 uumzmwp, t1!12opbwljwGGb11)1 ubpoL.guwli L. uwqli!1mulJ.wli u1wp!1 
junumpt.lwli u]ubt1mlib1111, nbll1bN1 lfm11tlwop11, Cizljmu t IIwlimJP Ljwmw1m
lll! L. WJtli: <_j11ipbpj1 liwuzmwpJl L. lip20J1Lwljw(i(ibpj1 libµobgtiwli Ill liwqlij1-
uwl.iwli u1wpp pu1un11n1wli u]ubuwlibpJl mbqw1wtjmu bli qowJ[lli uwuzmw

pj1 L hwpwtlwJ!1Ci 2112wuw411 GbppL.!1 mbpumbpj1 ill12L upuhm11t1Lj: 

§l.5. r!lUoUUvUliUv vCUvvbP 

.Qw1m1liqlibpl1 L hwmwlJ.wqobpp ljj1w 1.4wmlJ.hJtljmu b(i mtr1wlJ.wG 
pn[llJl wmupLjwlibpj1 h opJbljmGl.ipl1 pwquwmtuwlj tqruuqO-hpl!, nbij1t:pg L. 
wJ1G, npl1 hwuw11 lfl1pwmnu bli mbqwqpwLjwli UJWJliwCiwlJ.w(i lizwGl.ibp]1 
hwuwqwpq: .f2w11mtqliLpti L hwmwlJ.wqO-bpj1 4J1w ll!WlillJ.hptlwa wnwp
LjwGbpl1 J!Cipb11guwG hwtiw11, uwuGwtln11w1.4bu pGwljwtlwJI1b11t1, hw11np-
11wqgliwG maj1Gt11)1, w1uumGwpbpwlJ.wli h q_puqwwCimbuwljw(i opJbLjm
(ibpl1, 2pwqp.1npJwCi, nbij1b:PJ1 h WJ]G, wlihpwc.lbzm t iwtl qj1mbGw11.4wJ
uwliwlJ.wG GzwliGbpJ!: ~bp2)1Glit11u 1.4bm12 r. tlilibli ll!Wl1q L [1phGg nq1tlwq
abpnlj hp2bglibG w.1G wnwpljwGbpg, npnlig lipwGp ll!wmlJ.bpmu tu: 
lJ1.1LGrn.1u ctwuwliwlJ. ll!lllJliwliwlJ.wG GzwGGb11)1 til1pwnmliU pp G1.4wmw
Lit1G LjwJllUJ t hwulit1 U}lWJli u11wmbuwlj11lf}JWU IJhuwnu.i, WJU)ICipG ' bpb 

l{WJJlP wnwp4wGtpj1 JlllpmpwliLJm11 tumtl:p[l Ljwli mbuwlju, w11tlwo uwu2-
mwpj1 IJbuwmt.l, hwmwljwq0-11 Ljwtl: pw11mtqj1 tlpw u1wmlJ.bptJ!1 lil1zm 
upLGnljli l4WJUwliwljw(i G2wGnt.j: '1lwJUWliw4wCi u2wlilibpl1 WJ111.4PU1I 
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tij1wmbuwljmpJ111 Cit1 hlitupwtlnpmpJmli t mwL11u hbzm Ljbp1.4nlj hwulJ.w-
1.itut, pL .1mpwpwli~Jll1Jl ll!Wlllljbptlwo wnw11lJ.w !111t(il1q t1G2 t lit11Ljtu.1wg
Gmu , WJJ LjbJlll! wuwa' hbzm lJ.w1111w1 hwmwljwql1011 lJ.wt.l pwpmtqu: 

'1lw1tl:wuwlJ.wu u;wuutp11 1!1Gmu bG uwu2mwpwJl1G (bq11wqO-w.1pG) L 
tupwwuwu2mwpwJ)1li: Lfwuzmwpw.Mi GzwliCibt1l1G ljt11wpt11111 u bG lipwGp. 
ll]1llUJ2 JlUUl liwuzmwpl1 ll!WUllJ.b111111i bG IlJ1112WlJ.11 uwqt11tu [lUillJJlLjnq mb-
11wlJ.wG wnwpljwlibpJ.! (wGmwn, ljwpt1whnrt, 6whf16 h WJtG), ll!Whll!wlimu 
tli 1111tlig bq]lwqobpJ! L GuwGmpJmiip pGwlJ.wGpG: 

4w(i mbqwljwli wnwpljwGbp, rqmGp 11pbGg t.PnpJl 2wt.Pb11l1 hbmLwli-
1211tl, mtlJw1 liwu2mwpnlj ,1.tli ltw111u1 1.4wmqbpt.jt1 hwmwqruqop Ljwu pw11-
mbq]1 41nu, uwLjw.iG mGb(i LjwpL.np li2wljm17wJl1li Ljwli dn.rjn4J111wmlimbuw

LjtuG lizwuwlJ.mJJJmCi: liJIJuJlmp wnwpqwubpJ! ll!wmlJ.bptlmu tli n2 uwuz
mwpw.1!1li Ljwli wpmwuwuzmwpw.1l1li ll!lllJUwuwljw(i CizwGGL1mtl, 011!1Gwlj, 
6wCiwu1w11hGt111!, qbunulJ.GbpJ.!, hmzwpawliGt1111, 211hnpCihpJ.! 1.t WJ1G: 

(~um plimpwqJ_1)1LCizwGwLjmpJwCi,1.4wJdwliwLjw(i lizwlilib111! ptuawli
Ljmt.l b(i hbmh.1w1 ]ut1pt11!1 Ljwd mbuwLjGbpp: C!-bn11bq]1wljwG, pGwljwl{wJpb-
11!1, WJlIJJlllliwpbpwljwli obn(iwpLjm17Jmlilibpl1 L Ljnt.lmliw1 mGmbUlllfJWU, 
6wGw1.4w11hGbpl1 (bplJ.wpnu1wJpli L. wtlmn[u611111wJpG), lJ.wlim112uti11]1 li 

lJWtl[l2WJ!lG wGgmlilibJllL hJ1111mmb]ulil1lJ.wljwli h ?lllUJllli Ul]lWliUll!llJlUlP 
Ljwmugt.j wO-p li bJlli, nwrl}m-hbn w junu-hbnwqJlilt 17 J wli, qJm q w m limbmu Ljwli 
lu111whwG11wLjCibpp, WJqplit11ll h mGljwJ1wGGbpl1, p111uw0-WO-Ljmwl1, uwh
uwGlit11t1 L WJl wnwpljwlibpl1: I>li21.4tu t11Lr11u t ll!WJliwGwljw(i GzwGGbpl1 
PPt.lJl pwljwljwG ubo t, WJUll!bu, I: 1000 tiwuzmwpt1 hwmruljwqap hwUWJl 
400-119 wljtu1: 'Ulj. 1.14-11 tlJ!w 1.4wmlJ.bpljwa b(i lil1 nwGli 1.4wJULuliwLjwG 
lizwGGtp I :5000 liwuzmwpp hwmwlJ.wqabpl1 hwuwp: 

CllwjdwGwlJ.wG Cizwlilibpl1Ci .Jmpwhwmmlj t(i bpbp hpliwliwLjwG hwm
Ljwlit1zlibp' aLJ!, ubompJm lil! h cp11JGJ.!: ci.pwGgl1g wnw2P.Gr tlt11wpbpmu top
.1ttimt1 tmpJwCi(i l!liI]l1wGJ1tull!bu, tlbompJill UJ.! gmJg t mw1lm pwliwlJ.wljwG 
hwwlJ.wup2GbpJl, lm4. qmJUJ:!' npwLjrnl.iwG: 01ipuw4, oqmwLjwp hwuwonlibpl1 
!]WJIUlbq]1 t.JJlW wO-mjup 911lJ9 t m11tlmli pwnwLjmum oLntl: lJJlW Ubm1117.1mlip 
pG111pwqpmu t pwpwo]uj11.4wzwpuhpJ.!, lmlj qiitJCi[l' wo]up npwLj[l: 

Cl-nJmpJmG mGbli ll!WJUwGwqwG GzwGGb11l1 wil_JmuwLjGt11 mwppbp 
uwu2mwpp. hwmwlJ.wqO-bpl1 h pwpmtq(ibpl1 hwuw11: lunznp liwuzmwp]1 
(l · 5000, I :2000, I 1000 h I :500) Lllbri_wcu1wljwG hwmw4w4obpp hwi.lwp 
l 966p. linpl1g h11wmwpwljljtgt1G hwmmlJ. t4w.1liwGwljwG lizwlilibp, n1mli12 
U]LU[!U1Wiil111 bli qbm1Lqt1wLjw(i h mbqwq]lWLjw(i wzjuwmwGplibp j1pwljw
Gwglimt pnpl]I Ljwqt1wljt111.4mpJmlilit11l1 hwtl:wt1: 
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ulj. 1.14. 1:5000 Lfwu2mwpft hwmwljwq(}lipmif ljftpwntjnrz 

tljWJLfwfiwljw{i fi2wfifilip 

§1.6. Sb'1.UQ.PU4U"u .RUPSbQ"Ut;Pt> b'l 
~USU4U<'l-GbPJ->. C"U0-t;P50HJ~ 

flpuituq_li ht2m nupt11gt1 pwpmtql_! lJ.wu hwmwlJ.wqllO-p, WJU)lGpG, 
lJ.w1mriwGw1 wpwq L. 6l1zm pwgwhwJmt1 mbqwlJ.wG wmuplJ.wGbp(i m nt-
1!1b'.pp, wuhpwctt2ui t 1wtJ. q_J1uitGw1 G11wGg U}WJUwGwlJ.wG GzwGGbpp, 
hwmlJ.wuitu ntu1t{>l1 uiwuilJ.hpmul! lmppqnGwlJ.wGGbpntJ.: .Qwpmbqp l!G
ptpguwG ill1 op)1GwlJ.11 pwgwm1mtpJmG11 pt11tJ.wO- t GlJ. . 1. 13-p 70-12, 71-12 
L. 72-12 lJ.l11nutmpwJl1G pwnwlJ.mupGhpp hwuwp: -Rwnwl}mupubp 70-1 2-11 
L 71-12-p ut2 qmGtJ.rn u t 22 tnGmbumpJmGpg l}wqutJ.wO- Ol}ndiLn pliwlJ.w
tJ.wJ111~ : liJG mt11wpwztutJ.wO- t tplJ.m onpwlJ.Ghpp t1l12L., qwnl1pwl{l wt}lb-
11114. Hz uhO- thnw(i php 1wG2l1 4..l1w, npG P-2Gmu t hwpwt{llg hjmulm Unm 
qhuip w2 wi.flntJ.: 01.J.mGL.nJp 0-wjpwuwubpmu lJ.wG pwG2wpw GngGhp L. nl 
ubo U}Ul11WUllll WJq}1Ghp: P-GwlJ.wtJ.wjppg hjntupu-wpLummp' hwpwtj
w11Lummpl1g 11tutli hJmupu-w11Ltw nu111mpJWUp mw11wotJ.mu t )unzn11 
on11w4 qhmwlJ.mL 1111p pwi.fltJ.mu t Unm qtmp: OlJ.mGw1Jl1 L uhO- on11wlJ.11 
t.ll12L lJ.wG bplJ.m wqpJmpGh11, npnugpg uhlJ.E qmutJ.mu t onpwlJ.mu, lmlJ. 
UJlllUJf thnwG twG2l1G: h111znp on11wlJ.llg hhmn, 1tmwG iw u2pG, 71 -1 2 pw
nwlJ.mumu qmGtJ.mu t uimqwmm wJqp, npG w11whhmn4 upwgwo t 71-1 2 
L 72-12 pwnwlJ.mupGhpmu uihl1wpwz_lutlwO- P pl}ntJ.n pGwlJ.wtJ.tUJJlP hhm: 
<!.w11wtJ.wpLUUlJWli l}nqupg 01.J.mGL.n pGwlJ.wtJ.wJpl1li umnb linui h(i bpl}m 
'll1mGmwJpG 6wuwuiwphGhp: 

01.J.mGL.n l1 PplJ.ntJ.n pGwlJ.wtJ.wJphJll! ill1wgwO- hG i.flwJmh 1.J.wump2 m
Gtgm1 qpmGUlWJllG 6wGwuiwphntJ. , npG wGgGnui t Umn qhuil1 w2 wtiintJ. : 
.2wnwlJ.mup 70-1 2-p hwpwtJ.wjpG uwumu 1.J.w WT[pjntp' 170.lu 2Jl-l1 Uw
lJ.w11IJ-wlJ.ntJ. : 'UmJG pwnwlJ.mum wpLtuwG uwumu qmGtJ.mu t hplJ.pw~m-

1.flwlJ.wG gwGgl1 158.3u Gpzntl lJ.hmJ!: .QwnwlJ.mup 71-12-mu qmGtJ.mu t 
gwluwling L tp4._riwzwi.flwlJ.wG gwligl1 17 1.1 u Gpzml 1.J.tui : P plJ.mln pliw
lJ.wtlwJpl! pw11lJ.wgwO- t 25 mlimtumpJndipg: UJ G mbqwpmztu4w0- t wu
:Pw1uib 0-wO-lJ. mGbgnri pwph1wtJ.tJ.wO- _tu6mqm t1l1 1.J.n111.hmi, npp oqtJ.mu t 
h.1mu)rn-wpLumuipl1g qht.aj1 hwpwtJ.-wpLtm: PplJ.ntlnJP. hwpwtJ.wpLt uwG 
O-tuJ11wuwumu quiGtJ.mu t P11.Pl1 '.l>wppl11.J.w : PGwlJ.wtJ.wJ11mu zwm lJ.wG 
pwG2wpwGngGhp L UJ.UlllWUllll wJqpGhp: Pl1lJ.n4.nJP. pwG2wpmGngGhpl1 
bpqWjllll}3JWUp wugumu t qwzmwJllCi 6wuwuiw11h, np~ l}wmwpmu t 
2Jl))w11wpo qht.aj1 hwpwtJ.-wpLummp L hbnwGmu 11tutli qwzm: .Qwnwl}m
u]1 72-12-p hJmu]1uwpL.tuwG wGltJmGmu qmG~nni t nqmltlnrt uwpqwqt 
ml1G, 11111! hwpn1u t _tu6nu1mG L l l 4.2u 2l1P lmppqnli mGtgnq 16fl.G: .Qwnw-
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4mum hbug lllJJ1 wu4JmCil1g hnumu t Unm qbm{!' hJ11tUpu-wpLumm12l19 
11hutl1 hwpwl{-wphbw: Q.bml1 JWJUntpJmCiu t 28511, 21ill hnulllCipl1 wpw
qmpJlllUI! . O.Iu/l{p4: Jlwnw4mu111 uulllgwa m1u11llletpl! qpw11hgl{wo t l{w-
11t1w1m11ml: J2wnw4mum hJmupuwp.hbulllu lllCi4Jmumu mhtiwCipp nbJllb
:P11 hwubuwmwpwp hlllpp t, p.u4 hlllJ1llltJ.lllpLilmJwli uwunnl' 4mpml{wa t 

hb11t11wmubpm.I u l{lnpp l{lnubpnl{: 
J2wpmbqJ1 11GpbpguwG pbp.l{lllO- op.[1Gw411g bp.Lmu t mb11wGpp qpw-

'.1*4 Ulllltn4bp.uwG Ulnwl{btlllPJillUI! mbpumwJ]lU Ulllul1 u4wmuwup: PG2-
uitu Ci4lllmbl}l t tlhPI! ZlllP.llllllltllllO-pg, plllp.mbq"[! mwl}lu t !PM L uuiwnl12 
U}lllm4b1nugmu mb11lllGp}l. pGmpwqpl1, 11G~uibu Gwu bp\ul}l. illll4hp.hmJp}l. 
Junpqmpnp.11m llJntGGbp]111tllllJ]1G u4wp.lllqpp tlb11lllphJ1Jllll'. 4_bp2P.Gu wGh-
11wctb2m t mwp.pbp. mbuw4p puctbubp.Ulmb)uCip4lll4wCi Juu11]111ub11p 1ma

uwu hwuwp.: 
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Q.Ul~lu 2 

Sb'1U'UJ2D lifl'llfbflPflCflHJ~ bf'4f'P. 
4fl'1lfuPP. 'U4USUUW 

flp.uibuqJ1 awGnplllGwt ubq ZJ12W\.lllllll1Il11 UlbfllllGpp.G qwu mumillilll
ul111b1_ WJG, wnw2P.G hbp11pu lllGhplllctbzm t 4IlllilGnllliz4br Sb11lllGJ2]1 lJ.Illlu
unpn2mup hwuqmu t Gp.w !lPPPP. n}lnzillllGG hp.4p.p 4Il11ilbpl1 G4lllmuwup ' 
hJm up.u, hwp.wq, lllp.Lbtp h lllp.hummp: 4lllluGnpnzbt aj10'(! GzwGwqmu t 11-

1mzt1 Gplll Ill1P.PI! u4qpGw4lllG nu111m11JwG G4lllmuwup, wJul1GpG , n11112b1 
l{hp.9p.Cipu IlUlJllllPJlllG h 4llllillinpnztlllll qap il/12h 4wqu4wo hnp.)1qnGw4wli 
wGl.LJmGJ!: Umjnplllplllp. npuibu uqqpGw4wG 4wu t1wlJ.bmwJP.G m11rimp
Jl11 G {!liiµuGmu bG P.u4llllJ.lllG 4wu UlllqG puw4wli up2opblllqwGp nu1rim11· 
JntG{!, pu4 <!.lllmu-4p.Jntqbp]1 uumJbqg]lwJntil' qnmm wnlllGgpwJpG up20-
11bw4wGl1 n11111mpJmG1r 

DG2ui.tu hwJmG)l t , tpqpp uwqbphntJPP Jnt11wplllGlJmp. 4tmnui hJnt
utrn-hwp.wl{ 111mt11JmGG nrmzljmu t wzJuwphwqpwqwG u}12op.bwqwGp 
qwu lip2011bp qop n11111mpJwUp, lm4 wphbtp-wp.humm12 I}JllltpJntGp' Cip.wG 
mqqwhlllJlll9 qmqlllhhnwqlllGp m11rimpJU1Up: Unl{npwpwp mbqwupmu 
4nqliGnp.nzl{mu bu pw11mbqnl{: UJ11 mbuw4buipg hwmqwui.tu qCiwhwmh
tP tG mt11wqpwqlllG pwp.mbqGbp.£!, np.uitu Ulnwtlbt uwGplllqp4]1m: Sb
qwGpmu pwpmtqnl{ 4IlllliGnpnzuwG hwuwp wGhpwdbzm t. 

I. hlllilbUwmbt pwpmbq[! mb11wG:pp hbm, 
2. pwpmbqf! 4nquun1m2 bi, 
3. plllpmbqnq npnzbt qlllGqGuwG qbm{!: 
-2wp.mbqp hwubUwuuuul! mtqwup)l htm GzwGwqmu t qmGht mb11wG

pl1 WJG opJbqmGbp.f!, npnup ui.wmqbpl{wa bG l2WJ1mbq)1 t!Plll: lJph mtqwCip11 
hwpmum t opJbqmGbpnt.\, lllUJ.W l{tp.2]1GGbp]1u hwubUwmm UI! l2WJ1tnbqp 
tlp.w 1J.11tug uiwmqbpGhµ]l hhm hGwp.lllqnµntpJm G t mwu1u zwm lllllutup.w4 
L hbzm 4rn1uun1mzh1 l2W[lmhqI! h npnztt up.w t.\p.lll qlllCiqGuwG qbmtr 

-2wp.mbqJ1 t!Jlw hjmupu·hlllpmq UlllJlillPJillU{! Il}1Il2l{mu t up2opbw-
4wG114, puq wpLbtp-lllp.Lummp n11111mpJntGI! ' qmqwhbnwqwGnl{: St11w-
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qpwqwG pwpmtqp JmpwpwGljntp. ptpp, tl_tpLpg h Gtpphpg, uwhUwGw
tllwlJ.tl_wa t qmqwhhnwqwGfitpntl_, puq qnqptp.pg' up2op.twqwGGbpntl_: 
IO-bppp tl_tphl1 qmqwhtnwqwGt! lJ.nlqmu t hJmuimwJtiG: ~hmhwpwp lJ.llllti
GnpnzuwG l}hUJ.PntU ptpp)l tl.t11ht! UJ.tmp t m1111tlwO- 1PG)l qhll.J.ll hJmupu: 

4:IlfjuGn1mztl_wO- mhr]wqpwqwG pwpmtqp pn1np n111rimpJmfiGtpt! qmqw
htn b(i mhll.wGpp hwUWUJ.WUlWUluwG IllllJtDtpjntGGtp)lG: l).pw hwuwp. WJq
UJ.tiu)l pw11mtq)l lJ.lllluGnpnzmul! qwmwpntu tu mqqwlJ.P mhll.wGp)l qahpntl, n
pnGp UJ.Wmqbpqwo bu pwp.mhqp tlPw: Op)lGwlJ., pwp.mtqt! qwp.t!l1 t lJ.nriuGn
pnzt1 n111riwqpO- 6wuwuiwp.hp n11111mpJwtip: liJI} GUJ.wmwqnq, 6wGwUJ.wphp 
tl_pw {!Cim1m1u bu qwGqGuwU qtm L qwGqGt1ntl. WJI} qhmmu, UJ.U1U1Iltti tG 
pwpmtq]} hnp)lqnGwqwG hwp.pntpJWU ut2 WJGpwG, upG~h np. OWUWUJ.Ulphp 
n11111mpJntUl! pwpmtq}1 tlPw h mhll.wGpmu hwul!GlJ.GtG: QG.11 n1m1u, pbppp qt
ppU, h.1mupUWJPU qnqtlt! UJ.tmp t l}Wpatl_wa !l1Gp l}tll.J.}1 hjntu)lu: 

flpUJ.buqp htzmwgGht pwp.mhqp qpw qwGqGuwG qtmp npnzmu11, wGh
pwcttzm t WJG I!Umpt1 npuitu tpqm qobpp hwmuwG qtm: liJUUJ.tu, hpt 
ljwGqGt1 mh.qwfip}1 tpqm 6wGwuiwphCitp.p hwmuwfi qtmmu, WUJ.W WJI} ljt
ml1 uiwmqbpl! pwpmhqp tlPw qhwGllltuwGw htGg qwGqGuwG qtm11: liJ11UJ.}1-
up hGwp.wqnp.mpJwG pwgwlJ.wJmp.1wG l}tuwmu, lJ.wuqGuwG lJ.hmG np.nztl.mu 
t hwmnurntpp h.qwGwqntl_: Shr]wGpmu wnwqt1 6zqppm lJ.nquGnpnztltt qwp.t
!l1 t hwtrunq qnp.oppGtp.p up~mgnq, npnfigpg tfi qnquGwgntJ9!! h pntunm: 

. li:nquGwgmrnl! h pmunlI! Gbp.lJ.wJwgGmu tfi hw11p q1wuwah wp.lJ.q, n
p.}1 Gt11wuu mtqwqnp.qwo t wump6wGwJ)lG oqwlJ.I!: Upqflll hwmw4)1fi , 
wump6wGwJ}1fi oqw4)1 qtumpnfimu, wup.wgtl_wa t UWJp, np.}1 ump awwp 
qpw llP.tl.nul t oqtl_wo nmupp qwu fitq mqqwfi4Jmfi ppphrLfllJ.lt oh Ill uhgnri 
uwqfipuwqwfi UJWPI! (uq. 2.1): 

S -===---~(~:...•··--- N 

wqww 

l '.'""'' ~~;,," '''"''' ' '· ,, ''" J 
Ulj. 2. f. ifwqfijwwljw{i U/Wj} 
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U1wpp tit2mhll.nu1 wup.wgqwO- t up1G0Jw tllnpp.}14 q1Juwp.4, upnq Gw 
hwqgqmu t UUJJP.P unq1 0-WJp.pG: Ctllmtit! GqwqtgGt1m uuiwmwqnq, 
qJluwp.lJ.lt hwmwlJ.ltG hwqgqmu t qnzm pwp.p' wqwmp qmnp., np.I! Gwluo
pnp hri.4tl.mu t qnqwqnp. qUl}UlJPU uwqtp.lilltjpp alillq: Ujutajrnnq, UWJPP 
cJWJP.I! L uwqGpuwqwG u1wpp ql]uwp.lJ.G mGtGmu t u u)l ztlluwG qtm, np.fl 
u1wppG hGwp.wtl_npmpJntG t mwwu ump GWJPP qpw wqwm uimmtl_t1 L 
tplJ.pp uwqGpuwqwGntpJwG wq11tgmpJwG mwq t!Grµ11Gt 1 uwqG)luwqwG 
uti2011twqwGp IlUlf]IllpJillUt!: lfwctG}mwqw(i u1wpp GWJp.tp.)lG qwG t 11lJ.w
rliG nuttq oqnq qtmtp., npnGp qn~qmu t u pLhnGtp.: lfwqGpuwqwG u1wpp 
pLtnGtp.I! upwgunri nuwrm qn~tl_mu t uwqGpuwqwG wnwGgp : Uqwm 
uimmqnq uwqGpuwljwG u1wpp wnwGgpG I!Ul}IltGmti t n1mzwlJ.11 lllt1111 ' 
Gpw tlp 0-WJPI! gmJg t mwwu tlmnwqnpwUJ.tu hJmutm, UJntUI!' hwpwtl_: 
U1w11l1 hJmutmwJ}1G GWJPI! UJ.Wmp.wumqmu t wp2Gwa UJ.llTtUJ.Wm)lg , npG 
ntGp qWUJ.IllJUl qntjCi: Up.lJ.11I! qtp.hpg awaqqmu t WUJ.W4Jw lJ.wtllwpp~ntl_ : 

f111UJ.tuqp mbqwtllnJuuw(i ctwuwGwq wqWUlt! h UWJp)l 0-WJP.I! ztllmU)lg 
ltP~wGwG, wpptm)lp lJ.nltlnIJ. 1awqp ti}12ngntl_ u1wp"Q uwJppg w G2wmtl_mu t 
L utquqmu wuiwlJ.mG: 

Uump6wGwJpG oqwlJ.I! qwu LflUp"Q i)lGmu t bpqm mhuwlJ.lt' wql1um
mwJpG L nmupwJpG (G4. 2.2) : Uql1umuiwJpG oqwlJ.lt 11tuwmu wum}16w
GwJpG pwctwGmtiGbp.G w6mu tu 0-pg upG~h 360° awuwgnlJgp u1wpp 
UJ.UlUlUWU qwti hwqwnwq mqqmpJWUp, lm4 nmtipwJ}lG oqwlJ.lt l}hUJj2ntU ' 
O-l1g ill1filh 90° L 90-}19 u}lCi~h 0°: li:nrplGwgntJgfitpntu wumpnwfiw3pfi o
qwlJ.lt tllnluwptG qwpn11 ta 1PGt1 upmJG hJmupup, hwpwtl)l, wp.htwp h 
w11hummpp gmgp~Gtp.: 

ulj. 2.2. Uumft6wfiw1ftli Ol]W[Jfilip 

.f2munw h lJ.llllufiwgmJgp hpufiwqwG mwp.ptpmp.1mGt! lJ.wJmGmu t 
fipwfimu, np. pmunm upzm mGp wump6wGwJpG oqwq Lt l})lmuwG hwp.uw-

29 



pwlip, npnlip wlihpwcthzm hCi uwqCiimwqwli wql1ummCihp}1 L. muup~pp 
lwl}luwCi hwuwp: lullluCiwgmJ9Cihpmu, untJ.npwpwp, WJI}lll]mp hwpuw

pwCiput11 lhCi l.PCimu (Ciq. 2.3): flpUJ.hu ajlmuwCi hwpuwpw!ip pmuntCihpmu, 
wnwtJ.h\ hwnwtu, munwJmU h(i ajlnUJ.U1pCibp(!: '-lhp2l1CiCib]1u mCihli p}1pb11p 

mhup L tP.Cimu bu wwwJ}l.Ci m wnwpqwJwqwli : UwwJl•li ajlnlllmpCihpmu 
wptJ.mu t lil:ui., 1111lflW0}1q qll1]ltJ.WOp qwU up pw(ip n~ Uta 4LIIJ1 wCigpbp pwg

tJ.ntU h(i m1111w6}1q qop IlllllllllPJWUp (liq. 2.4): Unwp4WJW4Wli ajlnlllUlP
libp(i mlihCimu b(i LWJli, llUJ.flWOpq 4uiptJ.wbp, npl1 ut2mt.qmu 6qtJ.mu t pw
pwq uwqpq: <!,wnwtu, hwpuwpmpjWCi hwuwp, UlWU1pWUUllllU b(i qnt1pl1-
CiwgtJ.wo ajmUJ.uipub11, npnlig tJ.brLmu wptJ.mu t lihJi pwgtJw<)"p, lm4 
CibppL.mu' pwpw4 uwqpqntJ. LWJU qU1ptJ.wDp: 

7.,,IJ. 2.J. l./nqlfuwgm;g '1..4 2.4. 'J-flnUJWJ1Ulif1 

l 
ill 

UwwJpU rumUJ.mpntJ. L. wnwpqwJwqwG ajmUJmpp uwqpqntJ. wliglinq 
hwppmp.1mG11 4nltJ.mu t qnwuwg]mU: liJCi qnp()nqmpJlllCi{!, npp qhUJ.Pmtl 
11w11pmp.1mG£! hwut!Ci4GhgGmu b(i ll1tJ.wa qbll1}1G, qnll{mu t 11PmwuL.tnmu: 
'-ltp2p!i}1u ctwuwCiwq Gw.1mu bG wwwJpCi ajmUJmppli L. wnwpqw.1wqwU 
ajmUJmpp uwqpqG llll111IllU U1l{wa qbmpCi: 

uh]lqWJlllUU oqmwqnpatJ.mu hG UJwt1wGntJ.P 1muw4_nptJ.ll11 l{llljUGw
gnljgCibp'[! (Ciq. 2.5): '-ltp2pCiUh11Pu h}1uCiwqwli wnwU6CiwhwmqmpJmlip 

4wJwCimu t U11wCimu, np uwqGimwqwCi u1wpp hJmupuwJpCi OWJJ1t! L. wu
mpnwliwJpG 011w4P 0-Ci upmpJWU uh2 1muwl{np4_mu h!i : Uuiw4h qwl}lw

PPlP tl.I1w qw 1muw4_npl{1111 nul.Pq, np{! qnll{mu t 11ll111llllllPl qwu 11PPh4m
J1}1uw: tim1uUwgmJg}1 4wipwp}1m UJU11I14_mu t wpqaji hwmw4.PG qwCil{11IJ. 
wqpummwJpCi UlUU1}16wGwoqw4.P zmp2I!: '-ltp2}1UGbp}1u pwc.twGmuGhp(i 
wnmu hG ctwuwgmJg}1 u1wpp UJIIlUltlwCi mqqmpJWtlp: lil}ppwCintl.11 4111111-
GwgmJgmu ajlpbqmil}l.uwU, '[!Um tm:PJWCi, hwGqpuwCimu t 11PmwuLhnuwU 
hwpuwpwCip L. hGwrwl{np.mpJmG t uiwwu npnzbtm qbp uwqU}1uwqwG 
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wqJ1umm1r '1-t111h4m11t1uwJt1 wnqWJlllPJWCi 2Unph[1tJ. WJI} 4m1uCiwgm.1911 
hwuwpJW nl Ciln4 lJ1 mwppbptJ.mu pmu111pg : Pn1np pmuntlib1111, uum oq
mwqnrauwCi, pwctwGtJ.mu tu bpqm tuupp ' 6bnpt1L2mwml14wJpCi : ~tnpp 
pmun1(ibpG wztuwuiw!ipp ctwuwliwq UlWhmu b!i 6hnpmu, pu4 zuuum[1-
1!LUJ[lliJ.! hwqglimu bu 2mwml1tJ. qnltJ.nq bnnmwCim qt.lut1U : 

uf;. 2.5. Urlflflwfim/fl l;n!]LfwgnlJg[} ulj. 2.6. Clfw1/jw/1Jllfl/1 pntuOIJl 

Pmunw hwmm4 uihuw4 t hw CiqpuwCimu Ct1wt4w1ntp}1 pmunw 
(Ciq.2.6): liJll pntUllLJl wpqaji Cihpumu, UWJpl1 OulJppCi, l}PtJ.nttl t uwq(ipuw-
4wCi ULWP, npt1Ci tJ.bpL.pg wupwgtJ.mu t qwpmnCipg qwu Ul1JntU}1Ci}1g UIWUl
pwumtJ.wc) phpL wqpummwJ}l.Ci wumpawCiwoqwq: Oriw4P tl.I1w wumpnw
GwJpli pwctwUmulihpCi wnmu bu chuuwgmJgp u1wpp UJll1muwCi mqqmp
JWtlp L. mCib(i hwqwnw4 (hWJhtWJ}l.Ci) uwqwqpmpJmCi : Oqw4}1 0-180° 
mpwuwq}l.a[! hwt1J!Ci4Cimu t u1wp}1 uwqCipuwqwU wnwCigpp hbm, {!Cil} n-
1m1u 0°-I! qmCitJ.mu t Ci11w hwpwtJ.wJ}l.Ci aWJlllllU: 

Cuw1tiw111bpl1 pmunw wpqaji(i wupwgtJ.m u t hf1411l hnl}w4WlllWJ}1G 
11JmUJmpCibp, npnCigpg wnwpqw JWqw(i(i mCip untJ.n11wqw(i qwnmgtJ.wap, 

lm4 wwwJP.Cit!' nmmgp4 qnqhpntJ. hnw4Ill1U nUJ.qwCi4.JmCi hwtJ.wuwpwlfm1u 
llil1lW4.Jw UJP}iquw: Umw.1}1Ci rUmUJUlp}l. tJ.hpL.}1 uwup qmptJ.wapntJ. qwmw
JllllU bCi wnwpqwGb11t1 wliup2wqwU 11PmmuCihp, pu4 CihppL}1Ci}1 u}12ngntJ., 
GwJbtm.l lllllP.quwJ}l.Ci, J!UUl wumpawGwJ}l.G oqwlij1 qwmwpmu hli hwztJ.b-
91llJ9 : liJ11 oqw411 pwchuCimuGbpG hpLmu hCi lllllPqllwJp uh2 nUJ.tn1 L uhbwg-
4wi:l mbupntJ.: '1111}1.quwG [!um ww}l. mhqwqwJbtm hwuwp, wwwJ}l.Ci 
lllmlllUlJlI! pwf16pwgCimu qwu t12hgCimu b(i K qn6w4P u}12ngmJ.: Cuw1qw1qb
Pl1 pmunm ubmuuwuwup l.PGmu t 6bnpp L 4nitJ.mu t Wlil}PWI}Wp6}1l: 
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Utl_bl}l ptufll} 2mwmMwJpli pmw11 t Umb:t>wUp pmunm: liJU mwppb11-
tl_mu t UpwUntJ., np m Up untJ.npwLiwU 4.wnmgtl_wapj1 hru]wJpU IlPnll}mplibp, 

n1mUp wUup2w4wunpbU wlipwgtJ.mu bli 
pmunu1 wpl.J.rl}l libppLmu qmlitlllIJ wllu1w
l}WJP ubmwIJwtiwU pwGnUpU (Ul.J.. 2.7): U
tlnlwqwU ll}Ulmtl_mu t hnp.pqnUwl.J.wU ub
mwriwqwU 2112wU)l l.J.wu wump<'iwUwjpli 
pwchuUmuUbp mlibgll!] u1upp 4.bUmpn
Umu: Ll1upp wumpeiwUwJpU pwchuUmu
ubpu wamu bu O-pg u}lUiL 360°, chuuw
gmJgp u1wpp ll}lllUlUWU lllI]I]lll}}JWUp: 
L,pw bpl.J.m bwJPhpmu mhIJWI})ltl_wa ta 
tJ.bpUbpUbp: ll1tipI! UbppL.}1 uwumu 
ochntJ.wa t tJ.nwUntJ.: liJqll}}lup l.J.wnmg-

ul.f. 2.1. Ut.nb.fJwli/J pnwnf!} tJ.wbp mUbgllI] pm unm UJmulibppg wtJ.hlP 
62qppm t: Cl-twliwoL. wp4qntJ. pnp1p pm-

u111UbpI! LinitJ.mu bu Litnp, p mwpphpnlpJmli UJmu pmuntlibpp, npnlig wpl.J.
qbpCi wump!'.iwliwJpU oqwltlJ. uwuntJ. mUbG nUJqwU4.JwU mbup: 

§ 2.3. Q.tibP.t> 40'llfVOP.OCDrlfQ, 
t>U4U4Uu b"l.( UUQ.ut>UU4Ul.J UQt>lffi1'SubP, 

'1-t>P.b45t>Ou Uuli:501'uubP, fl.OHJPbP 

.:.n11l1qnGwl.J.wG A wU4.JmGI!, hw2tJ.wa chuuwgmJgp u1wpp 2wpchlwG 
nUJ11mpJwilp, pul.J.wl.J.wU up2opbwl.J.wUp hJmupuwJpG iti.uJppg t1l1GiL mptJ.wa 
qal1 nu1rimpJmGI!, l.J.n[tJ.mu t lm4wqwU wqpumm (Gl.J.. 2.8): fl.ul.J.wqwu wqI1-
ummlibJ1I! tlmiJmtutJ.mu bli 0-pg upu[L. 360°: 

MM1 ilUJIJlllpJwli A wqpummI! qnitJ.mu t nUJlul, puq M1M lllI]IJntpJWU 
A'1 wqptlllllllI!' hwl.J.wqwpo: l::Tp4Jlp uwqbpWllJpl1 UlWppbp qbmbpp pulJ.w-
1.J.wG up2opbwqwUUbpp ilLIJI]ntpJmGUbpG ppwp qmqwhhn [ha: '1-11w hwuwp 
upL.CimJU qap mwppbp titmbpntu npnztJ.wa wqpummlibpG mUhu mwppbp 

GzwGwtimpJmU L mwppbptl_mu bG uJ12opbw4wGGbpJ1 ubpobguwG. y wG4.Jm
Um.j : M1 lJ.bllliltJ. mwlibUp C'IO' nUJlulI!' M 4hmmu mwptl_wa lml.J.w4wU ClO -
uJ12optw4wGpu qmqwhbn: M L. M1 l.J.buibpntJ. mw11tJ.wa uJ12opbw4wUubpp 
hJmupuwJI1G iti.uJpbpntJ. 1.J.wqutJ.wa C'MiC1 wG4.JmGI! LinitJ.mu t t1J12opbw
lJ.wuUbpJ1 ubpobguwG y wG4.JmG mptJ.wa Mi qbmmu: bpb M 4tmp CIO up-
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2opbw4wU11 .:.wmu-l.i:pJmqbpp uumJh4gtiwJmU l}1Ul1 qnmm wnwUgpwJpU 

ut12opbwl.J.wUI!, Wll}lll y wU!.J.JmUI! 41.J.nitJli .:.wmUJWU u112ophwl.J.wUUbpp ubp
obgmu: 4wtmlwa mptl_wa l.J.bmbpntJ. wUgUm1 up2011bwl.J.wUUbp!1 qnuuu w
nwligIJlUJ!iU u112optw4wlil1 li4.wmuwup mlibgwa 11wuwtJ.nrun}}Jmlipg, 
mw11pbpnu.l bli tupLbuwu (ru1wl.J.wU) L. wpL.ilmJwU (pwgwuwqwli) ubpob
gmu: Mi 4tui11 up2opbwl.J.wUp C1l01 HUJI]mpJWUI! M l.J.bmnq mwubUp C1 'l01' 
qmqwhhn TIUJIJillPJlllUI!: UmwgtJ.wa C'iMC wu4.JmuI! 4l}llip M 1.J.bmmu ill120-
IIhwl.J.wulibpp ubpobguwU y wU4.JmU: UmwgtJ.wa C'1MC L. C'M1C1 wlilJ.jmu
uhpI! ML. M1 1.J.bmbpnlU hwtJ.wuwp bu ppbug pwgwpowl.J. uhbmpJWUp, pwJg 
u2wUntJ.' hwl.J.wajlp: liJUU}hu, up2optw4wuubpp ubpobgnulI! M 4hmmu 
qpw4wli t , pul.J. M1 Libuuuu' pwgwuwl.J.wli: 

ulJ. zs. 

l.,q. 2. 8w-pg 1.J.wpbtl1 t qpbi. 

A1 =A + y } 

A; = A + 180° + y . 
(2.1 ) 
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UJu!1GpG M1 ljburntu MM1 qo]1 J\1 nt'lllll wq_l1umllll! hw4wuw11 t. GmJG 
qat1 uljqpGwljwG M 4blllmu n1m24wa J\ m11Inl wq_llumlllJ1u qmuwpwa u]1-

2011bwljwuub11J1 ub11obguwu y wGljjmGp: MM1 q0-11 A'1 hwljwqw]16 wq_l1-

u11nnl_! hw4wuw11 t llJl A maju1 tuqj1ummj1G qmuwpwa l 80°+y: 

bpb MM 1 hwlll4w0-l_! tltnp11 t , wu.iw u]120JlbwljwliGbj1]1 ubpotguwG y 
wGlt1mli11 ljwpbJli QGrµnlibt hw4wuw11 0-11, ]1ulj M ti M1 4blllbjl111U UlWJ1-

4wo u112opbwljwGGb11li hwlll4waGbJll!' 1111wp qmqwhbn, WJu]1GpG . 

A= A1 l 
A; = A + 180° f . 

(2.2) 

MM 1 qo]1 nu1llll ti hwljw11wpo wql11.in1 Ulli b]lp, n1mz4wo u]1tilimJG M 

4bmmu, ]111w11J1g mw11pb114mu tu 180°-ml, WJu]1GpG. 

' 0 
A - A= 180 : (2.3) 

b11lJ11J1 pGw4wu uwquj1uw4wG I}W2.lll]l wqqbgmpJWG mw4 uwqGt1-

uw4wG ULWPl! gwGqwgwo ljbmmu qwuw4nJltlmt'i t. b114.J1J1 uwqu]1uwljwli 
l}W2llll1 mctwq0-bJll1 lll'llllllPJWUp: <!.bllltiwpw[l, uwqu)1uwljwu u)19opbw

ljwu!1 nu111mpJmGp mb11wupmt.i n1mzmu bG uwqu]1uw4wu u1wpl1 C\.1IDM 

wnwGgp]1 oqumpJwUp (lilj. 2.8p): bpb ]1u4wlJwG t.il12011bwljwuJ1 m1111mp

JWU t.Pn)uwpbG, n11u.it.u btwlJbmwJ]1G, t1GqmGbt uwqGJrnw4wG uJ12011bw-
4wG]1 C\1ID\1 mq11mpJmG11 (uwqGt1uwqwG utw12J1 wnwugptI), wt.yw MM1 

qoJ1 ljnquG111mzmug 44wmw114]1 l!UUl AM uwqGtmwljwG wql1umml1: 

I).Glt.ybu 11u4wljwG, W.JGt.ybu tt uwqGlmwljwG wq}J.UlllUlQ hwztlmu b(i 

liwqG]1uwljwG u]l2opbwljwGJ1 lll1111lllPJWU hJntU)1uwJ]lG OWJlll1g, ctwuw

gmJ9)1 u1wpl1 2w11cttiwG nu111mpJwup, ul1GLti m114w0- qbl1 11u1qmp.1mGp: 
LTwqGt1uwljwG wq}n1mmGbpp GmJUUJbu tltntltn)utjmu bG 0-!19 u]1u2.L 360°: 

bpb <!.wrn u-l.ipJmqbJlll mq11wG4JmG ljnnJ111llliwmw J!1G hwuw ljwpqnu.l 

n11u.itu btwlJbmw.1J1G rrG1µ11Ght q.Illllm wnwugpw.1J1G uJ12opbwljwG]1 mq

'llllPJ11LUt!' X-b11}1 wnwGgpQ, w1.4w hw11pmpJwli tlJ1w qob111! 44nquGn1m2-
4t G wnwGgpw.1l1G ul12011bwljwGl1 Gljwmuwup: M ljbmntl wGgljwglibGp 
qnmm wnwGgpwJliG u]12opbw4wGl1li qmqwhbn XX q!10']1 (Glj. 2. 8q): 

Umwgtjwo a. wGljjmGQ, nprr hwz44mu t ctwuwgmrn11 u1w:ut1 

u.immuwG nu111mpJwup X-b11J1 wnwligpJ1 qpwljwG nu111mpJmGJ19 tiJ1G2L 
lll4JWL MM1 qiJJ1 mqqmpJillLIQ, ljnLtJ.mu t aj1pblJglmG wuljjmG: '1-]1]1bljg!IJ1G 

wG l.umG G bp11 tltntltntutJ.nu.l t.G 0-119 lil1GLti 360°: 
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flu111mpJmG MMi-J1 a. qJ111bljyJmG wlilt1mGG wG4tuGmu bli m1l1ui, ]rn4 

:vr,M m1111mpJwG a' 11J111bljgJmG wGlumG11' hw4w11wpo: -u4 2.8q-!1g 
b jl LL111 u t.. 11 ll. 

a'= a± 180° . (2.4) 

WJul1GpG' hw4w11w110 aj1pb4glmli wGlt1mGp hwtlwuw11 t 1111uu1 wlilj-
JWGQ q.IUUWJlWO' ljwu hwliwa 180°: 

hp.p a.= 165°42', 4mGbGwlip a'=165°42'-H80°=345°42': 

bJlp a.=256°15', ljmGb GwGp a.'=256°15'- I 80°·=76°15': 

Cln11oliwljwlimu qab11I1 ]rn4w4wG L t.lwqG!iuwljwG wqj1t.lmmGbp]1 m 

1ij111t4gJmG wG4JmGubpt1 tltn)uwpbG hwt'itulu oqmtlmu bu upwGg mnupb

JIJ1q : fl.mup11 uJ1~rnpbwljwu]1 tfomwljw OWJllll4 L mp4wa q0-!1 lll'l.'l.lllP.Jlll
(i114 4wqu4wo- umJ1 wGljjmuli t : 

bpb M ljbllln4 mwubGp uJ12011tw4wuJ1 mqqmpJwuu n11111whw.1wq 
3anan (U11Lumlllp) - BocTOK (UpLbw) qltD[.!, wu.iw 4umwg4tG hbmLJW! 
1o1w1m1111GLpp (Glj. 2.9). 

h.1mu]mw11tituwu · CB, 

hw11wtJ.wpLbuwli ' IDB. 

l1W11w4wptium.1wu ' ID3, 

h.1mu]1uw11tiumJwG · C3: 

c.:t, 

I i 

/ : 
I ' 

/ 
~ ;. 

.. J, r{'. . 

"Uq. 2. 9. 
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q_bm1bql1lllJlllU WJil l]Wnnpqubpl! hwUWJlWlJ.Wtm U bu up2opbwljwuj1 
mq11mpjwG hJmu}rnwJpu bWJJlP9 ctwuwgmJ9p llllllJ2}1 zwpctuwu lllflfllllp
JWUp (ulj. 2.9-}1 tlJ1w pwnnpqGbJ1t! uzwuwlJ.tj_wc) bu I, II, III Li IV 114b1mt{): 

fl.1111.lp)! li2wuwljtj_mu Lr uiwnntJ., upu mup flGqbpu, orpuwlJ., res, rl013, rl03 

L. fo. Im4 Ufllll ubbmpJmGG wpmwhlllJUltJ.mu t tliwlJ.wqbulJ}lU wG4JmuntJ. L. 

G2wuw44mu t t-ntl: OppGwlJ., MMi, MM2, MM3 Li~ qbbJl[l hWUUllll.lllUllllU
tuwuwpwp muhG hbmhJWl nmupbpl!' res (t1), r1os (tz), rl03 (t3) L rc3 (ti): 

UrumuwlJ. 2.1-mu gmJg t m]ltj_wc) wqpummubp)l, aj1phlJ.gpnu 
wCi4Jmuub11}1 h lirwug hlllUWtqWUllllUluwfi nmupbJlp Up2h ljwtutj_wc)mp
JTII UT) : Uq)lummli bpp L. qpp.blJ.gjmli wG 4.Jmfiu bpp bnwu4.Jm uwzwtliwlJ.wG 

'.limfilJ.9J1wlihpfl w11cJbpfibpG n11112mu bu wrumuwlJ.ub1111tl, uum hwilwlll.w
mwutuwli nmuphpp: 

U'lJnwwl1 2. 1 

Uqpumuiti 4wu 
twu4Jwfi r~muptpn 

Uq!iumuiti 4wu 

.P-wnnpt)fih[l[) rlliph4gtinu wliljJwu rJ!iJ1h4g!Jnfi wlil!Jwli 
LlhbmpJntfi(! 

uhil"mp.Jntli[! r 
utam~.1mfir 

I 0-90 t1=a1 Tc0(t1) a 1=t1 

II 90-180 t2=l 80U-a2 fl()B (!2) u2= I 80°-t2 
lll 180-270 ti=ai- 180° £103 (ti) a i=l80°+t3 

JV 270-360 t.i=360°-a.. rC3 (t4) a..=360°-t4 

bp4.J1p uwqupuwlJ.wlimpJWU wqqbgmpJWU mw4 uwqfipuwlJ.wu u1w

p}1 mnwligpl1 mqqmpJntUJ! 2'1 hwuI!ulJ.umu uip4wa qbml1 puljwlJ.wCi up20-

11hwlJ.wGj1 mqrimpJwu hhm: "Vpwlig u)12L. lJ.wqutj_mu t o wG4Jmlip, np[) 
ljn~tlmu t uwqfijmwqwu u1wpp 2bqtJ.wampJmu (CilJ.. 2.10): 

ulf. 2. 10. 
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4wtu4wc) uwqupuwqwu L. Jmqwqwli up2opbwqwuubpJ1 tlintuwqwpo 

ajlppJ1g, mwppb11111u bli w11L.tuwu (88) L. wpL.UtnJlllli (o3) 2bq4wbmpJmli, 

J:!till n11111u w11L.buwu 2tJi4wan1pJmuG mup 1wwl}wu u2wu, wpL.iltnJWUJ:! ' 
p wg w uw qwCi: 

b114flp uwl}b11l.n1jpp mwppb11 qbmb1unu uwquJ1uw4wti UllllPP 2tr1-
tJ.wmllpjlllliI! mwppbp t: liJlllll.bu, 2bqtj_wc)mpJlllU ubc)mpJillUJ! lTnu4tJ.w
Jl1lU + 10°,5 t, fl.J1qwJmil' +2°,6, '1lm14n4nJmil' +8°,5, 3wqmm}1wJmil' -
I 8°,0, P.pqmuiu4mu' -2° L. WJtu: lTwqGpuwqwu utwpfl 2bq4wcnnpJmliJ1 
u '11<!, bplu1ubpp mwpwapmu tlintlintutJ.mu t + 10-flg uflCiz L. -15°: lTwqu fluw-
4wli lllWPJl 2britJ.wan1pjl1lUI! upL.timJU qbmmu LP lll.lllhuiwlimu fl11 ubc)mp
Jillti}l, lllJl tlintlintutJ.mu t 4wtu4wb ctwuwliw4}1g, bqwliwqJ1g L. WJI qnp-
0nuGbpJ1g: Swppbpmu bli 2bqtJ.wbmpJWG qwpwJflu , mw11bqwli Li opwljwG 

iJmtliniumuubp: liJUlll.bU, opf1Gw4, U!Tl<. bp4fllibpp uf12P.u llllJlilllpjmuub
JllllU u1w1211 opwljwu 2tritJ.wbntJ:)Jmu11hwuumut15', bpphuu 1°, mwph4wli 
2 hqtJ.wbm p Jllllil! - 8', pu4 qwpw Jpu tlintlintumpJmlili bpJ:! pwt{wl}wu ubb bu -
500 mw11tJ.w 11upwg12mu lipwup lJ.wJlllil bu hwuub1 22°,5-J1: 

liJG 2p2wliub11[1, npnligmu u1wpp 2 bqt{wantpJwu mb11w4.wli tlintlin
tun1p.1mGubp[! GzwGwljwlll bG, ljnzt{mu bu uwqGpuwljwG wGntiwL'1UIJP 
2112wGGb11: liJ11uiflup 2p2wG t hwGajluwumu limpu\lil uwqupuwljwu wun

uwwwu: 
lrwqfipuwlJ.wG ULWPJ:! pwgp hnpflqnfiwlJ.wG hwppmpjlllU ub2 2hqm

upg, Gwl.i pbptJ.mu t nu1qwapq hwppmJ:lJWU ub2: lijq phpuw(i wGllJmfil! 
4nztJ.mu t uwqGfluwlJ.wG u1wpfl pbptJ.wbmpJmu: fctbptJ.wan1pJmfil! mwp
pb11 4hmbpruu rufip mwppbp G2wuwlJ.mpJmli: 

M ljbmnt{ mwubfip fluljwlJ.wG ufl2opbwlJ.wup CIO mqqmpJmliQ Li 

uwqu[mwljwu u112ophwlJ.wu fl llllllllllJ:lJillUl_!' w11L.tuwG (CM 8IOM 8 ) lll 

UJ{lhUU1JWU (CM3IOM3
) 2hqtJ.wbmpJmCiCibpfl hwuwp (Ci4. 2. lOw L. p): MM1 

qo}1 pu4w4wG wqpumtn(! 4.UiGP. A wG4Jmu11, flu4 uwqupuwlJ.wG wqpum
U1Jf A1v1: UpL.buwu 2hritJ.wompJwu 11tuwmu ljmubuwup ' 

A = AM + OB, 

pu4 wrL.umJwu 2tritJ.wantpJwu 11buwmu' 
' 

(2.5) 

A = AM - 83 : (2 .6) 

-f!wlip np w11htuwli 2bqtJ.wantpJmlin hwztJ.mu hli 11J1wl}wu (+oB), Jm4 

lllJ1LtitnJlllUJ1' pwgwuwlJ.wli (-83), wu1w q(}-]1 }rn4.w4.wli wq}1ummli hplJ.rn 
11hlll.pmu t1 n11112mu bli hhmLJllll pwuwal.ntj_' 
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A = AM + 8, (2. 7) 

wju)l(ip(i' qap )lutiwqw(i wqpUntUl{! hwtj_wuwp t upw Uwqu)luwqw(i wq}1-

ummI1u, qmuwpwa uwquirnwtiwu u1wp]l 2triuwu wutumuu: Curi npmu, 
wpLbuwu 2hJimU{! tlbpgumu bu qpwqrnu u2wuntj_, )luq wpLUmJwuu' pw
grnuwqwu: 

lJwqu)luwqwu wqpumm)l AM ubampJmuu mbqrnupmu n1m2mu bu 

pmunlJ:i oqumpJwUp: lJwquirnwqw(i u1wp)l 8 2trimuu mtlJw1 mbqwup}1 

hrnuwp umwumu b(i unmwqw oqhpwupwpwuwqw(i qwjwu)lg, )lu~1.yhu 

uwL tj_bpgumu bu tnh11_wqpwqwG pwpmhqpg qwu uwqG)luwqwG zbqnui
ubp]l hwmmq pwpmbqpg : 

"Gqw11 2.11-pg hp.Lmu t , np wqpunnnµ, q]lphqg)lnu wGtumGu L hw

muJwG u)12opbwqwGubpp ubpobgmU{! )lpwp hbm 4wll!tl_wa bG hbmLJWl 

hwpwpbpw4gmpJWUp' 
A=a+y: 

lJ112op.twqwGGhp)l utpahguwG wull.JmGu qmGmu bu' 

y' = o',540. [qu . tg<p 

pwuwoLntj_, npmhq' 

ft111 - qmqwhbnwqwuI1 w11b.ajl hpqwpmpJmu(i t , 

o',540=~, 
R 

p'=3438' - nwq]lwumu bqwa pnll!hubp)l p)ltj_G t, 
R=6371 qu - tp.qp}1 up2)1u 2wnwtlJulu t : 

bpb ~u= l qu, WUJ.W 2.9 pwuwoLu til!urµuu)l wJull!J:iu]l mbup' 

(2.8) 

(2.9) 

y' = o',540. rgcp (2. IO) 

<p=55°51 ' lWJUillf)JWU hwuwp y-G qumwgtij10',8: 

bpb ~I', Wll!W ML M 1 qbmbpn1u u)12opbwqwuGhp)l hwmtj_woubp~ q)l

unuu bu IlJlll!hu qmqwhbn L u)12opbwqwuGbp)l Ubpobgmu y-G zbu hwzl}mu: 

"Gqwp 2.11-p M 1 tituunu A 1 wu4JmGn qbp )luqwqwG wqpummu t, a
G u11w q]lpb4gflnG wGtumG{!, AY11-l! upw uwqG)luwqwG wq)lumm{!: 
<.hmLwpwp' 

(2.11) 

WjupGpG. qa)l q]lpb4g}mG wG4JmGu mtlJw1 4hmmu hwtj_wuwp t Gpw uwq

Gimw4wa wqpummj1u qmuwpwb uwqG)luwtiwG u)12optw4wGI1 2hr]tlw

am11JwG L ubpohgtiw(i wuli.JwG mwppbpntJ}JntGG WJI} GmjG 4hmmtl: 
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ulj. 2. 11. 

lJJ}h 4n11uGwgmjg)l uwquirnwtiwG u1wpp hjntUpUWJpG OWJPI! hwuµG-
4hgGhGp 0°-11 hhm, puq hwpwtl_wJpG OmJp{!' 180° 2mpp}u)l hbm, Wlljlll 0-

1800 mp.wuwq]laG l111bGpg qGhpwqwJwgu)l uwqu]luwqwu up2ophwqwU)l 

nu111111.JlJmun: bupwqpbup uwqupuwqwu u1wpp 2brttlwbmpJmuu UlpL.bt

JWG t L. hwtj_wuwp t 8°-11: 11-w u2wuwqmu t , np uwqCi]mwqwG u1wpp hJm

ujmwJ)lG OmJPI! 2hritlwb t w2}uwp.hwqpwqwG u)12opbwqwupg qb\llll 
wpLtw 8°-nq: Sb11wtiwJhGp tilllluGwgmjgG WJGll!bU, np uwqGpuwqw(i 

u1wp)l hJmu]luwJ)lG 0-wJPI! 2t11@ 0°-pg qbllJli wpLbw 8°-ntj_: bupwqpbGp, 
n11 qnpappG mG)l wq}1ummwJ]1Ci wump6wGwo11wq, npp pwctwGmuGbp.G 

wamu bG ctwuwgnlJgp u1wp)l ll!mmuwu m1111mJlJWUp: liJq qbllJI!mu wu
m)16wuwo11wqp 0-180° mpwuwq]la[! qCibpqwJwgG)l w2tuwphwqpwqwG 

il)12opbwqwup m1111mpJmGr., {!Gq npmu 0° 2mpl1Jul! gmJg qmw hJntu]lu, 
180°-r!' hwpwtj_, 90°-1}' wpL.bw L 270°-1!' wpLummp: q_p.mtuw1ntl tj_bpnuz

Jwm, hb2m qlJ:iG]l qmGbt CiwL. u)12wGti.Jw1 m1111m JlJmuGhp{l' hJmu)lu
tupLhm, hwpwtj_-wpLtw, hwpwq-wpLummp L hJmuim-wpLummp: <.t

tnLwpwp, 4IlI]uuwgmJgntj_ t'if12m tin11uGnp.I12uwG hwuwp wGh11wcthzm t 
q}11.ntGw1 uwqGpuwtiwG u1wp]l 2hJiuwG wGttwGmuu L uhbntpJmur: 
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Sh11wqpw1.J.wu pwpmtquh1ili tJ.pw uwqupuwlJ.wu u1wpj1 ztIJmUf!, un
tJ.npwpwp, gmrn t U111tJ.mu pwpmtqJ1 Jmpwpwu21m11 ptppj1 hwuw11 n11UJ.tu 
wpmw2112wliwl.J.wJJ1u oLwtJ.npmU: £}.w hliwp.wtJ.npmpJlllU t uiw1pu, l.J.11JlU
Gwgn1Jyj1 oqGmpJwlip, mtqwlipmu 411Jl1.llin11I1zh1 pwpmhqJ1 phppu f!Utn 
wztuwphwqp.wlJ.wli up2optw4wup: bupwllPtup, pwpU1tqJ1 ptppp wp
mwzp2wliwl.J.wJpG dLwtJ.npuwu ut2 mptJ.wa t, np uwqlilmwlJ.wu u1wpJ12t
IJmUu wpLtuwu t, pu4 utampJmG1f 10°: Cum wzfuwphwqp.wlJ.wli up20-

11tw4wuj1 pwpmtqjl w J11 ptppf! lJ.nIJU
un1m2t1m hwuwp, uptu tJ.p.w qumu tu 
411IJ.11UwgmJgli WJliuthu, npUJ.tuqJ1 qnp
oppp. 0-180° ui11wuwqpcJr! hwUf!UlJ.uJ1 
pwpmtqp wpLumJwU lJ.wu wpLtuwu 
z112wuwltl1 htm, pul.J. 0°-u mqqtJ.11 2112w
liwlJ.P hjutuJ1uwjpu l.J.llJlUpli : lillJlOGw
gmJgli. u1wpu wqwmt1ml, UJ.Ultnmu tu 
pwpmtq{! qnpap.pJ1 htUI up.wup.u Ul.JU
pwu, upu2L np u1wpJ1 hJmupuwJP.U OWJ
Jll! 2tIJtJ.11 0°-)19 qtUJ.P wpLtw 10°-nt{ 
(lil.J. .2.12): liJll llfllllPJWUp pwpmtqJ:! 
l.J.11JlUUllJ1112tJ.wo l.J.iltlil1 {!Utn wzfuw11hw-

/.J!;. 2. 12. qp.wl.J.wli up2ortw4wGp: bpt uwqlip-
uwl.J.wli u1wpj1 ztIJlllUI! wlihwJm t, WutW pwpmtqJ1 1.J.nIJOUnJlllzntul! 4UiGp 
onmwljnp: liJil qtu.wmu 1.J.nIJliliwgmJg(! qptJ.mu t pwpuihqjl tJ.pw L u1wpp 
hJmu)rnw.1pli awJJll! hwdJ:!li4tglimu tu 0°-p htui: 

§ 2.5. UUQ-\,f"\UU4U\, UQ.f'"\UTil-S\,bf'P 
b4. fl.fiHJPbf'p ~U<l>flHJe 

41np pmw11litp{! L wumpl'iwGwoqw4 m aj1uiuwli hwpuwpwlip mCit-
9lll l.J.nqoGwgmjglihpf! 1.J.wfllll tli OwilWJtl 112 upwjli wliup2wl.J.wGnpt(i 
411JlUUnJ111.zdwli, WJLL U1tIJwlipp qatpl1 UtuqliJrnwl.J.wG wqJ1umuilit11P m 
nmuptpJ1 2wtfluwCi hwuwp: bpt 411JlliGwgmJ9TI 1.J.tuu pmun1G mutG wqp
UmU1wJJ11i OIJWl.J. , LUutW 2wtfltJ.mu tu uwqGpuwlJ.wli wqpomuiutpf!, pu4 
nmupwjpU OIJUlltll l}hutPntU' uwquputul.J.wG nmuphpJI: DUJ.llJl utuquJ1utu-
4wu wqjlumuip 1.J.wu nmopp 2wlflutu!i htuutup., qnpoppf! uihJituqJ111tli tu 
qoJ1 ul.J.qpmu UlJUUJ.hU, npl.l.lhuqjl upw tuuuiJ1l'iwuwoIJtultl1 htuppmpJlllUJ! tl1-
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lil1 hn11}1qnuwl.J.wli : '.:>wtpn111litpJ1 4w11ql! L hw2nJll}Wl.J.wCimpJmli11 1.J.wtu
t{wa hCi qnpoj1pl1 1.J.wnmgt{woppg: 

l!qpl1wunt{j1 1.J.nr1uuwgmJgnt{ qop wq]lununl1 2wtf1owu hwuwp uwtu 
uwqupuwl.J.wu u1wpt1 OlllJPI! hwuI!ul.J.tgumu hu 0° 2mpJ1tut1 hhm (ul.J.. 2.13): 
liJumhtuiL utuiuit1ml 411IJ.liuwgmJ9p 1.J.wlflw11P2l!, 11ppt4uippuwu mr1r1mu 
tG qop owJppu quiutJ.lll wnwpl.J.wJpU: £}.ppt4uipJ1uwJp wnwpl.J.WJPU ntI]I]
t{wo OwjpmJ. l.J.WP11lllll tu hwztJ.tgmjg, llJll! 1.J.wpU1WhWJU1Jl Wqj1UlllU1)1 ut
OnlJJJlllU{!: 

Cuw11.J.w111tpp pmun1ntJ. wq]llintui[! 2wlflmu tG hhuiLJWL l.J.w11qnt{ : Pm

un1ntJ. 1.J.wu4umu hG qop u4qpuw4tmmu L utwht1ml. qnpappf! hnpJ1qnliw-
11wu, 111.JlI]llPl}IUU tu qop OllljppG L aj1Ult1nt{ W2J2WjpG 11lmutuipj1 utiitiquw
Jpg, 1.J.wpqmo hwztJ.tgmJ9: liJq hw2tJ.tgn1Jgp li2wuwl.J.m13Jmlil! hwtJ.wuw11 
41.lilip wqpummwJpU wU4Jwlip (Gl.J.. 2.14): Cuw11.J.w111tpp pmW1p1tJ. wztuw
mttJm, ummquwu UUJ.wmwlJ.ntJ., wqplinttn{! 2wtflm u tu tp.4m wuqwu: 

0/j. 2.13. Uwqfijwwljwfi wqj11Inunft 

2wijmuff! UIJpftwum/jJ ljnI[tfuwgnygm/ 

c 

IO 

r..n.. 
,.., 
-.J 
0 

0 

ulj. 2.14. lFwqfiftuwljwu wqjuimmft 

2wijimtf[! Ctfw[ljW[IJlipft pmunfntf 

Umt'.ptuGp pmun1ntJ. tuqjlummutpJ1 2wtflt1tuli chuowlitul.J., qop ulJ.qpmu 
q11p.appp mhIJlllllPt1mg htum, zuitumptJ.P tJ.ptu wlipl1Jl2 qnpappf! UJ.Ullll11tu tu 
tuJUptuG, opli2L np 1J.1tipJ1 0-u hwUI!CilJ.uJ1 uwqGputul.J.tuu u1wpp htuptul.[tuJPU 
OtuJ11J1 htui: liJGnthtmL zuituuiptJ.P tJ.pw qnpoppp tut111tugmupg htlll11, nlJl
TJllJllllltu tu qap owJpl1G L tuwwJpli Illmutmpp tJ.tputpntJ. 1.J.wJllllliu ll1P4 hwz
tltymrn , pu4 wnwpl.J.wJwlJ.wG ajtnu1mpJ1 tJ.hpGt!1I1tJ. ' upwJCi JlllUitCihp(l: bpl.J.m 
tlh11utput1mtJ. 4WJll}WgtJ.wa hwztJ.tgmrnutpJ1 1mUJ.tatpp azwGwl.J.mpJmuGt-
11pg hwUmu tu uti2J1Cil!, npl! L qn1uwp.mu ta wnw2J1u hwztJ.ngmJgJ1 wumJ1-
6wuat11P. ptJ.PG : Q-muwrl! 1.J.lJlup qaJ1 lituqCipuw4wu wqjlummJ:!: UuimquwCi 
GU:!wmwl.J.nt{, wqpummp utompJntUI! ~wtflmu ta tpl.J.p.np.q wuqwu: 
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Pmunpul nmupp illltPUtufi ctwuwfiwq, nmupp tufitJ.tufimuU npnzmu 
bfi J:!UUl qopfi unmwqw uwqfipuwqw(i UllllPP GwJpp L UJWPP fiqwmuwup 
mfibgwo qop [unmnpuwfi aj1ppp: Opputuq, bpb qopu unmwqw uwqupuw-

c 

u{j. 2.15. ifwqfifluw[fwfi nnufpfl 

4wli utwpl1 GwJPl! hJmupuwJpli t, 
tm4 qpG}! 2 hqtJ.wo t UL WPP uqwm
uwup qblll}l wpL.ummp, UlUJ.lll nmu
pp wutJ.wumUJ1 4Lltup C3 (hJmupu
wpL.ummp) (uq. 2.15): fl.mupbpp 
WUUlpOWUWJpU ubompJillUU npn
znui b(i }!llUl ULWPP hjmUpUWJpU L 
hwpwtJ.w JPU ow Jpbpntl qwpqwg
tJ.wo hwztJ.bgnlJg a bpp' tJ.bpg a htntl 
upwug up2puu: 

lfwqupuwqwu wq.l1ummfibpp L 
nn1upbpp itut.fl.uwu ozumipJntUJ:! 
hpuliwqwumu qw[utJ.wo t hwzllb-

}Wt/muff! pnwn1m/ gmJgUbpp J:!UpbpguwU ozmm.13Jm-
!ipg, [luiuibu uwL uwqupuwqwu U\lllPP tJ.pw opwqwu funUlllpuwU wqqb
gm p JlllU pg: '-lbp2pfiu qwJlllll t hwuu ht UpuiL 15': Utuwt fib pp tJ. bpnhp2JWL 
wqpJmpubpJ:! hwzljJl wnfihtntl, J:!uqmumu bu, np uwqupuwqwu wqpumm
!ihpp L nmupbpp itut.fl.ilwfi 6zmm.13Jmu[! hwtlwuwp t ±15'-p: 

§ 2.6. 4W1.Ul.iU50H38P. t:A .PDI-UOUt 
usnf-q.nf-Ul.ibf1'U ni- {bSUE!OSDHJ~ 

lillllufiwgmJgU m pmuntu oqmwqnpobtmg wnw2 1uuhpwctbzm t 
ummqbt L hbmwqnmbt: vpwUg ummqmul! L hbmwqnmmuJ:! qwJwfimu t 
hhmLJWtntU. 

1. UwJpJ:! uitmp t LtiUp pwtJ.wqwUpU ump, wqwmt!' qnqpq hll.44wo L 
ULlllPl! LW4 uwqupuwgi.J.wo: lijq uumtquwfi chuuwuwq ULWPPU }3IlllfiillU bu 
hwUqumwuw L qwmwpn1u bfi hw2tJ.bgmJg Upw hJmuputuJpU GwJpntl: liJ
umhhmL Utwppu Unmhgumu bu bpqwpp qwu UJ.illlUllliUlp qump: '-lbp2puu 
hbnwgfibtni.J. fiqunnm u bU, pb ULWDI! nppwu wpwq t qwUq wnUmu L np pw
chuUuwfi tJ.pw: bpb ULlllPl! UllllUllllfinuHibppg hbUlll wpwq hlllUqumwUw L 
UJllll hJillUpUWJpfi GwJpntJ. 4WMW9i.J.WO- hwztJ.bgntJ91! uUw UmJU]!, lllUJ.lll lll
nw2wqptlwb uiwhwfi2fibp]! 4ltifibU pwtJ.wpwptJ.wo: <.wqwnwq qhuwmu 
qnpopm~ uitmp t hwuofibt hwmmq wphbumwUng' tJ.bpwfinpnquwfi: 
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2. lfwqupuwqw(i uttuPl! uibmp t wup hwtJ.wuwpwqzmjwo: Uumtq
uwu hwuwp qnpoppp wumpowuwoqwllii hwppmpJmul! pbpntu bu hnpp
qnuwqwu qpntpJwu: liJumhhmL, i t.fl.ntuhtntl wum}16w Ciwo11wtUi hw11-
pmpJwu hnppqnuwqwumpJlllUJ:!, qnpopp}! uimmmu bu mw11pb11 qnqubp: 
bpb tuJ11 pupwgpmu u1wpp bpqm otuJ[lbptt qmfitlhfi qnpa[1pp qwt.fl.tuPPil1 
hwmwqpg fimJU hhnwtJ.npmpJUlU tJ.pw, lllll.llll uwqUpuwqwu ULWPP hwtJ.w
uwpwtuntJ.wa t: bpb ULlllPP up OWJPE ipUp pwpop, puq UJillUJ:! ' gwap, 
lllUJ.W utwp}1 pbpL ow.1ppu hlllqgfimu tu Uppwpppbajlg (¢011bra) uiwm
pwumtl we) t.fl.wpmJp tuJfill.lbu, np ULWPl! hwtlwuwpw42.mU:1: 

3. UtWPl! iUJ.bmp t mubuw uzwuwqwLlt wpmwqbumpnfimpJmu: Un

tlnpwpwp uwqupuwqwu ULWPl! UJ.mmtlmu t wump6wUwoqwqp Ili opzm 
qb!impnumu: liJil hpL.ntjpU wutJ.wumu tu ULlllPP wpmwqbumpnUmpJmfi: 
UpmwqbUmpnfimpJtuU qnJmpJmU{! htuJmuwpbptlmu t hbmLJWt 4bpUJ.. qnp
ap12p wump6wuwoqw4[1 hwppmpJlllUJ:! pbpmu bu hnppqnuwqwu I1JllllpJtuU 
L utw12}1 bpqm awJpb1mll qwPI}mu hwztJ.bgmJg : bpb ULWPl! qmutJ.bp wuml1-
6wfiwoqwqp opzm qbumpnfimu, WUJ.lll wqJ1UntU1WJPU oqwqp 11bU!PntU 
hwztlbguljgfibpp mwppbpntpJntfil! hwtlwuwp 41Jiubp 180°-p, puq nmuptuJpU 
oqwqp qbll!Pmu' qpn: flpUJ.bu qwuna qw ill uiwhlllwutlmu: 

t;Upwqpbfi12 uwqupulllqwu ULWPJ:! qpwtlmu t ab wpmwqbumpnu 
rymtpJmfil! (Uq. 2.16): Swfibu12 wumpowUwoqwqp qbfimpnUntl wUgUnq L 
ab-pu qmqwhbn aobo m11Jnrn: vzwfiw4btntl uttupp hJmupuwJpu L hwpwtlw
Jpu awJpbpntl qwJlI}tugtJ.lllo opzm hwztJ.bgmJgUbpJ:! X-ntl L X1-ntJ., puq utwpp 
umJu GwJpbpntl qwpqwgtJ.lllo t.fl.wumwgp hwztJ.bgmJgUbpJ:! n L 111-ni.J., qwflllil 
bU12 qpht, np X=n+aoa L X1=n1-bob: liJumb.ajlg' X+X1=(n+n1)+(aoa-bob): C}.p

mhuwtntl, up X1=X±l80° L aoa=bob, qwphlti t qpht' 2X=(n+n1)±180°, 
npmh11pg' 

n + (n1 ± 180° ) x = _ __, ____ _ (2.12) 
2 

liJuUJ.PuntJ., ULWPP hJmupuwJpu ITT.uJpntl. 4wPilwgwo 6pzm hw2tJ.h-
9lllJ91! hwi.J.wuwp t ULlllPP bpqm OWJpbpntl qwJlI}wgtJ.wo t.fl.wumwgp hwz
tlbgmJgUhpp qpuwqmuwppfi , npnfigpg utwpp hwpwtltuJpu OWJpntJ. qwp
.IlWgl!wO- hw2tJ.bgmJgl! UJ.mtiwubgi.J.mu qwu witbtwgtJ.mu t 180°-mt: 

Cuw14wt11bpp pmuntni.J. wqpum mp npn2U:wu ctwuwUwq qwmwptJ.mu 
t upwjU ubq hwzi.J.hgmjg, IlPI! hfiw11wtJ.npnt.13JmU w UlllltPU i.J.bpwgub.L ULlll
PP w11mwqbUmpnUmpJtufi lllqqbgmpJillU"(!: liJ11 pmuntntl wztuwmbLtiu, 
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Utwnl1 ublJ. WUUlllDWUll [qb11wqw!ig1111 wpmwlJ.b!itnjlllGntpjlllUU w11hw
uw1tlm1u bG: bpb WjlU1Wqh!impnCimpJWU utuwll! qbpwqw!igmU t ubq lUU
mp6wlil1g, wuiw qnpojipJ! hw!in!inu) tu tJ.bpw!in1mquwu: 

Umb:PwGj1 pmun1l1 Ilhuwmu wpmwlJ.bGm1mGmpJw!i utuwlli wq11t
gmpJlllUl! t.1t11w!imu t !ipw lJ.wtliw11I1tl1 wJ!iuiPuJ1 hwpuw11wGnnt.l, 111111 
11tuwrn u utwpntl hw2l{tgmJ9 Gbp [bu qwmwpl{mu: 

ulj. 2. I 6. ifwqu/wwljwu UfWJJ/1 

wpmwljliUwpnumpJm6[! 

Y (n ./l,.) 

IO ( r . .t .1 

uf./. 2. I 7 Pnwntft ljntfttiwgftnli ufuwfl! 

4. !2munu111lmuim11Ghpl1 tinwuwgpnG hwppmpJmGn uitmn t. wGgGp 
oriwlJ.ll 0-1 80° mpwuwqont.1: bpb pmunw 11PnuimpGbpp lJ.n1luSwg)m!i hw11-
~m pJrn Uf.! l11 wGgGmu oriwlJ.ll 0-1 80° UlJ1WUwqontJ., wuiw !iw U1pwuwq0-p 
hbm qwqumu t wG4Jm!i, np!i wutJ.wGmu b!i pmunt11 4nwuwgpn!i utuwr 
liJl} utuw1G wt.lbtwgGmu 4wu GtJ.lllqbg!imu t pmuntnt.l ~wtlitJ.nq uwqGl1uw-
4wG utwril1 2t111.\wbntpJmGJ!: l..Tl}. 2.17-mu lJ.nwuwgpnG hwppmpJm!i}! hw
UJ!GlJ.Gmu t w2tuwphwqpwqwG up2opbwqwGp m1111mpJwG hbm, pulJ. w
nwplJ.wJwlJ.wG ajmu.impG nlJl11tJ.wO- t 11tuiP hJmuJlu: lmUiuwglmG utuw1]1 
pwgwlJ.UlJlllPJlUG 11tuwmu, uwqGpuwqwG U]Ulpp hjlllUpUWJllG O-WjpntJ. 11!1-
pbpgtJ.wO- hw24.hgntJ91! qwpmwhwJmbp UlWPP ppwqw!i phpl\wO-m pJntGJ!: 
St!Jwt 11tuwmu utwrir hJmu)luwJl1G O-WJJllll\ tiw11IlwgtjwO- hwztJ.bgmJgl! 
l!inpp lJ.ll1Gp pJ1wlJ.wG pbpt.lwbntpJmGpg lJ.nwuwgpnG X utuwlll ~wtlintJ. : 

Dpuituql1 lUJ11UIPU)1 pmuntnt.l n111124.P uwqGpuwqwG UllllPP 2tqtJ.w
O-lllf>JUlG 6pzm ubompJillGJ!, wGhpwctbzm t hwubuwtnbt WJll pmunm Gnp
uw1J1 hbm L n1m2hl lJ.nwuwg)mG UfuWlP x ubornpJWG w1uttpr. : 
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§ 2.7. UUQ.'Uf>UU4U'U ULU~f> Cb'1.~UUfli'fcT3U'U 

nrncnJ-.UQ 

lJwqGJ1uwlJ.w!i wq11ummtibpj1 L nmupb11j1 11UlJ.wlJ.wu mqln.lmmut1mt1 
Lt nnu.lpbpntJ. tlinfl1wp.4uwu hwuwp, w!ih11wcth2U1 t ql1mb!iw1. uwqu}rnw
Liwli utwvl1 2brp.lw!i ub0n1pJntlif!: t.lhp2pGpu G2w!iwqmpJm!ip. umw!imu tG 
qop Lwtlil{wo puqwlJ.w!i L uwq!i}rnwqw!i wql1u111m!ibpl1 hwubuwmuw!i 
6mGwuiw1tlmtl : 

q.o-p. pulJ.wlJ.wG wqllumml1 Lwtliuw!i l:utw!iwlJ.!ihpJ! 2wpwru1tJ.wO- ta 
UJJ1w4ml14 wumqwpw2fun.1pJw!i qmpumu: lluuu1wp1u2tuwlJ.wG t11wuwyntl 
qcrJ1 lmlJ.wqw!i wq}1u111mG npn2mu bli wp.wq L 6pzm: np112 11tuwhpntu lm
lJ.wlJ.wli wqllumm11 Lwtliuw!i hwuwp 11tiumu tG wtJ.hlli uiw11q, pwJg tlinn11 
62mmpJm!i wuiwhm.Jnri h11w!iwlJ.Gb11l1: 

.flulJ.wlJ.wli wql1ummp npnzuw!i ctw
uwliwlJ. w2tuwphwqpwlJ.wti up2011tw4w
Gl1 1111111mpJm!ig uwhuwGtJ.mu t qDl1 
ulj(tpm u lJ.wu t.lh112mu : linwt.lht hwuw
pwlJ. bqw!iwqut111n~ w2tuw11.hwqpwlJ.w!i 
u}12011bw4wGI1 nu111mpJmGu uwhUwGbp11 
hwuwp lJ.l1pwntJ.mu bu hbmLJWl bp.lJ.m b
qwGw4Gt11l!: 

Unw2l1!i bqw!iwlJ.P Ilhuwm u lJ.l1pwn
t.1mu t w11LwgmJ9: liJG !ihplJ.wJwg!imu t 
lm11l1qn!iw4w!i hwppmpJm!i hwuwqbGm
pnG 2112tuliwq0-bpp hw:Jwqwp.qntJ., npn!ig 0 
4b!impn!inu1 qmG4nu.l t I Ouu-pg n~ uiwlJ.wu 
t11lJ.wpmpJwUp wubq (!ilJ.. 2. I 8): 

ulj. 2. / 8. Uwq6ftuwljw6 UfUJflft 

2brztjwomµ;wu nfJn2nuJf! 
qOmJnOntj 

<llwpq bqwliwlJ.P!i m2tuwphwqpwywG u)l2011bwlJ.wGp nlJlqmpJmGG n
Jlll2btm hwuwp wp.1.wgmJQI! 11Gmu bu mptJ.wO- lJ.bmmu: liJGmhbmL wup11Il.2 
optJ.w uGpwgpmu hbmL.mu h!i wubqp umtJ.bp.j1G L 2p2wGwqbp tlflw !i2nu) a, 
b, c, ... , c1, b1 L a1 qbmhpl!, n1111!ig tlflw J!Gq!imu t umtJ.hpp tlhP.21!: lJ1iwgGt1ntl 
Jmpwpw!iLJmp 2112wGwqO-l1 G2wGwlJ.tJ.wO- aai, bbi, cc1 ••• lJ.hmhpJ! lillJlhpnt.l L 
IlJlwGp 4110htnt.l , qmGmu bun, m, k ... qbmhJl[l, np.nGp qmGtJ.mu bG O 4tmj1 
w2tuw1lhwqpwl}wG up2ophml}wG)l hwppmpJmGmu: UmwgtlwO- l}hmhJIDtl 
lTlWCimu bG majlll, npl1 O-WJ11tpp.G umgGbtnt.l wul:utGbp GpwGg nu111mpJwUp 
11Gmu bG A G2wGwnrnw: OA qpGJ! l}GbplJ.wJwgGj1 w2tuwphwqi11uqwG up20-
11hwywGl1 nlJlrJmpJill GJ!: l..TlJ.wpwqpt.lwD bqwGwlJ.nt.l w2tuwp.hUHlJ1WlJ.LU!i up-
2011btuywGl1 IllJlfllllPJWG n1m2uw!i utuww hwuGmu t 10': 
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bplnmr111 hqwliw4ml w2tuwphwq11w4wli u]12011hw4wlil1 unUlwtJ.1111 
mJ1J1Dl pJwli n1mzmuJ.l 4wUlw11tJ.mti t q11zhpntj_, J.lUUl pLhnw_1]1li wul.Jlaj1: UJu 
tqwuw4J1 tmpJmliu 4wJwlinui t hhlDLJwtm ti: <Imw wp2 hwuwumh1pnp
JWU U!Il)!i tj_hp~nrnl qmlitJilll PLhnwJ]lG wUl.IlT\J.l zwm tlllUl t hp4pll hJlllU]l
uwj]lli pLhn]1li, n1mtJ wliglimu t u]12011tw4wu]l hwppD1pJmlig: .P-wut1 np t1-
pw4wumu PLhnwJ)lU WUUllll} hm t uu4wa hpq11]1 pLhnpg I 

0
04'-ntj_, WU\W 

wnwtjt1 6pzm wprumliplihp wJu t11wfiw4J.l mwwu t WJU 11tuwmu, hpp uw 
wugumu t up2ophw4wu]1 hw11pmpjmlimj: <.wJmUp t , np WJil uiwhl1li DLh-
11WJ]lfi wuUlflJ.l qmutjnui t Ubo Up2 hwtiwumtr1mpJwli tjh112t1G ' Phlihm
uw2 WUUlajl hhm tihlj lllf]flWOpq hwpplllf)JWli Uh2 (li4. 2. 19): 

Uupwgut1ntl nu1riwtwPJ.l mptj_wc) 4hl1lmti L 4wuqfit1ntJ. Gpwupg IO 
PWJl hwpwtj_, UUJ.WUillll tu U1JU muuwuw4pu, hpp Ubo Up2 hwtiwumh
fJlllPJWU uinzJ.l LU12u]1 hnJ1}1qn!i]1 li4wmtiwup pn1n11pg uhppL: Cwpcttj_hp1q 

• 
• 

I 

• • I 
Pl.ti11WJ/7U WUU11] 

j • 
I • 
I +- .;.. 
,( UMUflp 

I • 

~ I pf;{i/;U1UW2 

w2 4wo owtu' qmumu t(i WJU 4hl.Ilt}, n

ppg q)1L'1h\l1u PLhnwJ]ili L Phuhmliw2 
WUUHl hpJ! 411w_1m(itj_hu lllflflWO ]1q qo l1 
tj_pw: q_m(itj_wo L mpqwc) 4 hu1t1111tJ. wug

Uilll majulJl ut114wJwglimu t wztuw11-
hwq11w 4wu ut12ophw 4w li]1 m1111m p JlllUJ.l, 
11111! mtriwupnui wtipwglimu hli gg!14Cih
·'ntJ.: bph qllzhpJ.1 L11Cip tuwtlwJl, wuiw m11-
11wtWllJ.l uU\l1mw4tgGrnu hli l}wtj_]16ntj_, 
t1u4 hhmLm ti 4wtumu tj_wntj_nrt 1wuui: 
PLhnwJpCi L Ph!ihUl!iwz wumqhpJ.l 11w-

ulr 2. 19. Uiuqfiftuwljwfi ufwJJft uwtJ.n11tJ.mti tli tih4 111.IlflUlOjiq hwppmp-
2brzlfw<Tmp;wfi npn2nuffi JWU ut2 wtinwli[l, 1muwpwg]lg wnw2, 
/}UU1 Pl.i.tmw;flu WUU1flfl . . ' . 

tm4 wzliwliu 4huqllzh11J1u unm: 
01mzhtml wztuw11hwqpw4wCi u)12ophw4wCi)l llU]_fllllfJIUUJ.l, WJUlll

hhmL pmun1ntJ. zwtJ:imti tu Ci11w uwqutiuw4wCi wq]ltimmJ.l 4wli nm Upp, npJ! 
L 4Cihp4WJWQU)l UwqCi)luw4wCi Utwp]1 zh11.mUJ.l mptj_wo 4hmmti: 

lfwq(i)luw4w(i U]Wp)l zh1p11U(i wnw!igpwJ!lU U)12ophw4wli)l Ci4wm

UWUp npnzhtm hwuwp. wuhpwcthzm t ajlmhuw1 mptj_wo 4hm]lg qmpu h
ljm1 npLt lllflfllllPJWU IJl111t4g]mCi wCilJ.JinCiu: liJTl 11tu.wmu pm unw 11Cim ti tu 
UlptJ.wa 4hmmu L zwl}mtti CiztJ.wa mqqmpjwCi tiwqCi]luw4wCi wq)lumm1r 
011111mpJWLI )Wl}1qwa wq]lumm]1 L Cipw IJl111t4g]lnfi wG4JwCi mwppt1unp
JlllU\l 4Cihp4wJwgu]1 uwqCi)lmu4wCi UllllP]l zhflntUJ.l wnwGg:gwJ]lLi u]120-

ptw4wut1 u4wuiuwup : 
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C1Ul~lu 3 

e u'1-<-u u o I-P t5Uu 00-0 r-0-3 n r-u 
q_b0'1-bQf'\U4:U'U ~U'UOI-30-'Ubfl.f'\ lTUUf'\'U 

§ 3. l. Cl-U'lU<l>W' ~bL,W'UuU3t>u 5UL,5b0t> b'-l 
~U'\.,01'3fa-'\.,bPt> UUUt>L, 

<i-hill}hq]lw 4wu z wt.pmuli hp]1 wtipnI].2mp Jrnlip, nJ1]1 w MJlllUpCi hJ1ntl 
4wqtitj_mu tu mhI].wfip]l mt11wq11w4wfi hwuiw4wqohpJ.l, pw11mhqCihpp L 
ui1111:PJ1tCihpJ!, 4nl tJ.nui t hwumw: U4qpuw4tm]lg hwumwt1 htnwguwliu 
qmqJ.lUfllllQ, zilllflUWU utuwtCihJll! qliWl'llJ 4mmw4tjmu h(i, wtJ.htwlilllU, lm4 
lwlJ:iuwu wMJmlipCibpJ1 6zmmpJmCiu' fitlwqmu: Opuituq]1 utuwtCihp!i 4m
mw4nuiu 4wlituw11qt1h1, hwCimJfl! ]lpw4wCiwgCimu hli htuCilllJPWJ]iu h]lLl
GwtJ.n11uwCi 4hmhp]lg, npnup hwqwuwpwzwtJ:i mhqwpw2tutJ.wo tu hw
GmwtJ.nI]. mwpwopmu L nJlllz~wa tG pwpo11 l'.:izmmpJwUp: 

St11wq11w4wu pwpmhqJ! umwgqmu t hwGmJp]l wJ111JlllUpmu, np]l 
ctwuwCiw4 4wlllwJ1tJ.mu tu u]1 wUpllI].2 zwpp zwtJ:imuGbp: .2wG}1 DJl pntnr 
zwl}lmuuhpl! mfJh4gqmu tu U\Wl1lwhw4wG utuw1CihJlllq, wuiw Jillpw
pwli ~Jrnp hwCimJp ]lpw4wCiwgtj_mu t WJCiui]lu]l 4wpqntJ., n11l! Ciwtuwqqm· 
zwglinui t WJI} u]uwt (ihp]l 4mmw4muu L rwwuntJ. hCiwpwtJ.n1mtpj11lU ].1U-
6hnnu) utuw1Cit11E hwugCiht CiqwqwqmJCi]l: liJq 4wf1qp tmpJmUJ.l 4wJw
Cinlli t J!Ul}hwGmp]lg wum]ll'.:iwGw4wli wGgtiwGJ! tiwuliw411j1G , n11!1 uiwh
UjwGmtiJ! hwm4wu.ihu wGhJ1wd"hzui t. hp4J1]1 uw4tpLntJp]l CizwGw4w\l1 
uwubJl}l hwCimJp]l c:twuwliw4: 

<.wCimJp]l 4wmwpuwCi wum]11'.:iwuw4wu wfigmul! J!Ciqhwunq1[19 
t.lwufiw4\i]1Ci wuiwhntJ.htm hwuw11, hwCimJPtlilll uiw11wopmu u4qpmu 
J!Guipmu tu 4tmhp]l 7wpp, nJ111Up qmCiqhCi ]lpwp]lg Gzwuw4wll1 hhnwtJ.n
!llllflJllluGt11l1 tJ.pw L hwtJ.wuwpwzwtJ:i mt11wpw2tutJ.wc) UilihG mhqwCipmu: 
UJ!l 4hmhpj1 q]1ppl} t11l]_p]1 tiw4t11wuj~p tJ.pw hwUWU}WUlwu]uwG oLntJ. 
Wtlpwgtj_mu t L nrm2qmu oho 6zu11upjwtlp: 4bt.nhp]l gwugu WJUmhhmL 
tuITTwg~mu t utawpwCiw4, pwjg wtJ.h1}1 l}1npp 6zmmpjwtip llJlll2tJ.wa 4h
Ulb[mq: liJu 4hJlUJ. uuiwgtj_wc) 4tmhpJ.1 hwuajluwCimu bu h]luCiw4wli hhfiw-
11wliw.1t1G 4hmhp, n1mCig wtipllI].2lllfJDLUJ.l 4wqumu t hwumw]l qhnl}hqj1w-
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4wu hpUpJ!: liJll 4tmtp}1 hpuwCi tlJ1w hwCimJJ:lP cJ-wuwCiwlJ. umt1104mu t 
wnw4hl tp.np11 6zmmpJWCi htCiwpwCiwJpCi gwCig , npn ljpn1u t pwCi4npw
lJ.wCi hpup wu4wumu1r Oqtn4t1n4 4t112pGCitppg L hpuCiwlJ.wCi hbCiwpw
awJ}1a lJ.htnh11}1g, lJ.wquwti.t1u.4mu ta uitriwapp hwUmJJ:ll~: 

<.tawpwUWJpa gwugtpJ! JllCimu bu hnppqnaw4wa Lt n11111wnpq pamJ
p}1: <.nppqnaw4wa htawpwawJpa gwagtpf! hwowtu wa4wamu ta UJ.1waw
Jpa hpup, npp umtqauwa hwuwp lJ.llpwn4mu ta hhmLJWL tqwaw4atpp. 

I. tnwatumuw4npuwu, 
2. 6zqp}1m pwquwatumaw4npuwu, 
3. WUlilllWPWZtuwti.wa: 
bnwu4Jmuw4npn1Uf! L pwquwu4Jmuw4npnull! hwuajmwlinu.l tu hh

awpwaw.1pa gwagtpp lJ.ttntpp uuihr[O-Uwu qhill}tqpwlJ.wu tqwaw4at11: P. 
tnwpptpntJ:)JntU 4tp2paatppu, hhuwpwUwJ!1u lJ.hmbpp llPlllPJWa npnzntul! 
UIUlilIJ.UipwztuwlJ.wu qptnmuutpp 6wUwUJ.wphn4, 4nl4mil t wuui11wpwz
luUilJ.wli tqwuwlJ.: 

UJG 411pUin4mu t. 11cJ-4UipwiiwtnlhJll L pp~ hbuiwqnuiqwo 4.wJph1uuu, 
nptnhq wuhpwd-hztn t w11wq lJ.hpUJ.114. }1pwlJ.wuwgut1 hwamJpWJpU wz
tuwtnwupat11: <.tCiwpwUwJpa lJ.huihpp utnhqauwa wutnqwpwztuwlJ.wli h-
11wuw411 tmpJmaI! zwpwqp4wa t UU1WlJ.tn!1lJ. WUlilllWPWZluntpjwa l}W
UJ:!Upwg at1unu: 

<.11uuw4wa pw11nmapwJpCi htCiUipwuwJpU lJ.buibpJ:! utnUiglJ.m u tu 
hplJ.pUI~llltPWlJ.w(i UP4.hJllpwgUw(i up~mg114 : 

bnwu4Jmuw4npn1uu UIUQ t lJ.wgqmU hplJ.pp nL.}1 Ill ~wtlJ.bpp npnz
UwCi, hpuuw4wu htuwpwuw1}1Ci lJ.hmtrili gwughpp umh11auwu L mUippbp 
qhl1l}tql1wlJ.wu wztuwtnwupuhpp 6pzui lJ.wqiiwlJ.bpUJ.UUIU hwUrup: liJCi 
u2wlJ.4tl t 17-Illl qwpp ulJ.qpmu, hntwCiqwgp qpmaw4wu Uut1Junu}1 4.TIIJ
Upg: bnwa4Jmuw4npmua wnw2pa wCiqwu \tllpwnt1t1 t bplwp uwlJ.tpL.ntJ
PP tlJlw, up2ophwlJ.wuatpp L qmqwhhnw4waatpp bplJ.UipnlpJWUp ' uta 
htnwlJ.n1m1pJ11LUUtpp npnzUUIU UUJ.tutnwlJ.ntl: 'Uuwa uibuw\tll wztuw
tnwCiput11I! utnwgtl bu wuuip6wCiwJpU lw¢muutp wuqwamul! L. 4w
mwp4_mu ta t114I1P. 61.tp m ~w¢tpp mumuuwuppuwa aUJ.wuiwlJ.n4: ~tuiw
qwJmU tnwuJ.umCiwqnpmtll! ulJ.ubg awnwJtl CiwL. nptqbu htuwpUIUWJpa 
4tmtpp utnUigUwG hpuGwlJ.wG t11wGwlJ.: bnwGJ.umGw4nrmtUJ! GtplJ.w-
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JWQUlllU t hnwu4Jmuuhp}1 gwlig, n1mugpg Jnt11wpllla~Jmp}1 &Lg untn t hw-
4 wuwpwlJ.nqilpu: . 

UulJ.Uitu UJ.btrunpJmautpp hwuwqnpbu.LlJ.gmpJWU hplJ..pGtpmu hnwu4-
Jmuw4nJlll1uI! uiwpwotlmu t u4. 3.1-nui tqwtnlJ.hpqwa untnwqnp uJ:uMw
Jl14: Unw2pu qwup hnwu4Jmuw411puwli upull..t 20411 lJ.nqu muhgnq hnwulJ.
.1111 autpg lJ.wqumu ta zwpphp, npnup i.J:in4mu ta up2011hUilJ.wuCihpp L. qm
qwhbnwlJ.wuutpp bplJ.UIIIDlpJWUp: liJI} tnwalJ.jmaatpp lJ.llg zwpphpp up2L 
triwa hbnw4IlJllllJ:)Jl11UU palUJ.hU up2opbUilJ.wautpp, WJUUJ.bU t1 qmqwhhnUI
ljwuubpp n111qmpJwUp, lJ.wqumu t linmwtinpwUJ.hu 200lJ.u: tmwalJ.jmuwtinp
liwu zwpptpn lJ.wqUmU bu qwuqwlJ.Citp, n1111Cig}1g utlJ.l! UJ.WUllJ.bplJ.wa t 
ulJ..3.1-nui: '-lwuqUI\tll atpumu tnw11wot1mu t II, III L. IV qwutpp hnwu4Jm
uw411puwu hnwalJ.jmuatpp hwilwtnwpwa gwug[_l' lJ.wqu4wa w4tJll tlJnpp 
tnwutumaatppg: liJU lJ.wpqnlJ. UIT}<. hplJ.patpl1 wUpllIJ.2 mw11w(Jp{! bu.LO-lJ.4ht 
t hnwu4Jmuw4_npuwu gUiugnlJ., npa WJI} bp4Patpp hwuwp Ou.tnwJmU t np
uitu UJ.htnwlJ.wu qhru1hqpwlJ.Uia hbuwpwUwJpU gwug: 

ulj. 3.1. I l].WU}l !mwuljjmutut/nptfw{i 2wppbp]l ujubtfw{i /, 

WJTJ. 2wppbpf! ]umwgunrz I, II/, !II/, I V lJ.wubpft gwugbpf! 

bnwuJ.umGubpp pn1np qUiqwpCibpu tplJ..pp UwlJ.hpL.ntJPp tlJlw wump 
4hflUJ.n4 wUpwgGmu ta lJ.hCitnp.naatpn4, npn(ig tW4. tnbuwCibypmpJWU hw
Uwp, 4t112paGtppu 4tpL.p uwumu UJ.WUlpWUlillllU b(i hwuimlJ. lJ.wnmg-
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tlwapGtp, 111mGp 4n2tJ.mu tG tnwG4JmfiwtJ.11puwfi GzwGGtp: "GzwGCitpl! \11-
Gmu tG t114m mtuw4}1' wq11wGzwGGtp (u}1qGw1Gtp) L. pnq1qt11: 

bnwfi4JmfiwtlnpuwG ut2 2wtJ.imu tG tnwG4JmGGtµ}1 qatp}1 ab, a1b 1, 

. . . , t114w1nnpJmGGt11l!, nrmGp 41121.j_nu.i tG pwq)luGtp, tJ.GiUJ.bu GwL. 411qut
J1l1 up2L 4wqu4wa hnp}1q11Gw4wG wG4JmGGtp}!: Y:m1uGnµnzuwG hwuwµ , 
wumqwpwztuw4wG qpumtuGtµnq, tnwG4JmGwtJ.n11uwG ut4 4wu u}1 uw
U}1 4tmtµn1u n1mzmu tG GpwGg tp4wJGmpJmfifitp[l L tWJfimpJmfifitrl[l, 
pG2UJ.hu GwL. u)l pwGp ]lGmµqwa 11ui11mpJmGGbp}1 wqJ1timmGbµ[!: UJ11UJ.11-

u}1 4tmtp}! 4112tJ.mU hfi LWUJ.twu}1 4htnhp: 

up 2w111111tumtpmu, hl1liGw4wfi htGw11wfiwJ)lG 4tmtp)l umtqouwG 
ctwuwuw4, ru1unu.I tfi 6zqp)lm pwquwG4JmGwtJ.npilwGJ!: '-ltp2]1Gu 4wqu
tlwo t mhrlwfiumu wfig4wgqwa ph4Jwt qat11)1g 4wil J!GpwguGtp)lg: 

1l u4qpmil t}1nqmu tG PWJlOJ1 4wpql1 pG

' 
' ~ 

pwgpfitp, WJGmhttnl.i' hw2nP1l 4wp-
, ql1: QGpwgpGt11l1 hwmilwG ilwutpmil 

," utnwgl[mu tfi [!G1}.lnuG11q1 4tmtp, 
I 

<( n1mGu lJNtlmU tG hwfiqmgwJliG: liPII-
1 \ JmG11mil umwgl[mil t wG4wGnG pwq-

----<!b\ /). tl rnfi l!Jm fifi bµp 4rnll UJntl>qnfi fi bpp 
~ r gwGg, np)l qwqwpGtpu hwGajmwGmu 
---~~--- tfi htGw11wGwJl1G 4tmt11: "G4. 3.2-)1 

u/j. 3.2. 15zqpftw i.lpw gm J9 t tnpl[wo 6zqplnn pwq-
pwqiJwO/jjmOwlfnptfwO UwG4JmGwtJ.nruwG uluMwG, n11tntq 

ufubtfw{j Ima qotpntJ. UJ.WU14tr1i.two tfi pwpori 

4wpq}1 J!Gpwgpfihp.[1, 4htnwqotrmtl · gwop 4wpql1, )lu4 a L. b 4tmt11u 4n2-
ttmu tG hwGqmgwJ}1G 4tmt11: ~fiwrwtlnrmtpJwG uwhUwGGt1mtti pwq
uwG4JmGwtJ.npuwfi [lGpwgufitp.G wp.l[mu tG mqqwq}1o: PwquwG4JmGw

tln11uwG 4tmt11]1 4tGmrmGfitp[! n2G2ntl 2tG mwpptpl[mu hwUwUJ.wmwu
luwG 4wJlq}1 tnwfi4JmGwtJ.npuwG 4tll1tp}1 4tGU1rmGGt11)1g : QGq nJ1IuU, 
4tGm1mGGtp]l tlflw qptJ.mu tG GnlJGUJ.}lu}1 !izwGGtp, liG2UJ.}lu)lp 11Jll.jmu tG 
tnwG4JmGwtJ.npuwG hwUWUJ.WmwuluwG 4w11qtp}111tuwmu, pwrn wl[t\11 

t}1npp pwpormtpJwilp : 
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'tizqp}1U1pwqilwG4JmGwtlnpuwG11tuwmu 2wtlli.tmu tfi pn1np 4llllihpl! L. 
G[lwGgntl 4wqilqwo wG4JmGGt11p: QGq UJllllU, L.' 4llllitp1!, L' wG4JmGGtpp 
~wt}1qmu tG GmJfiUJ.}lu}1 qn11oppGtpntl L. finlJG 6zuuupJwUp, t1G2UJ.}m}1p oqU1w
cµ111c)l.j111u bG hwUwUJ.wmwuluwG 4wpql1 tnwG4JmGwtln11uwG ctwilwGwlj : 

lrwlutlwo qat11}1 ~wt}1uwG tqwGw4}1g , pwquwG4JmGwtlnJlllttlJ:! iJ1-
Gn1 u t t11bp m)lUJ.11. 

l . mpwqtpuwJpG, t11p ql10i! 2Wtlltlmti t wGU}12w4wG1111tG, 
2. ll.J.WllilllWPUWJ[lG, 
3. htnw2wt}1w4wG: 
' 1hup1utmuuwJJ1G pmquwG4JmGwtJ.n1m1tl[! hwJmGwcµ111al.jt1 t .fl.m

uwumwGmu L. tizwl{tlht uum:Ptunp q_.'-l. c!-wGptntl}l 4nqti]lg : liju pwq
iiwG4JmGw411puwG ctwuwGw4 411I]Uhp[l 2wt}1l[mu tG n~ pt wGut12w4wG11-
pbG, WJ] UJ.lliJlWIWPUWJ)lG tJi.wGw4n4, npp tmpJlllUl! 4WJWGmu t htU1L.JW-
1mu: AB 4m1ut1 npn2uwG hwuwp (G4. 3.3), unmwq11pwi;itu 4tGU11mG111u, 
2wt}1mU tG Gpwfi m1111whwJW9 L. u[1UtU1p]l4 MN pwqlmp: liJGmhhU1L 

1wtJ.itJ.mli tG a1 L. a2 UJ.lll!llllltuJ1UWJ)lG wG4Jm GGtpp: "GzwGwlJhtntl. MN=!, 
AO=S1 L. OB=S2, 4w11tu1 t qpti, 

l a 1 l a , 
S1 =-erg-, S2 =-ctg -- L. AB= S +S: (3. l ) 

2 2 2 2 I 2 

.!.tnw2wtJ.iw4wG pwquwGl1.1mGw4npuwG 11tuwmu ljnqtihp[l uta 
62mmpJwUp 2wtJ.ii.tmu tG htnw2wtJ.itrmtl: 

N 

u /j. 3.3. 15zqp}1w p wqifwu/jjmuwlfnpifw{j 
/jnI[!lft npnzmtf[! UJWPUJfUJfJUUJJftO 

lil]WUUJ{jnlf 

P-wquwG4JmGwqnpuwG pGwqwqwnmu uta w2luwmwG11Gt p tG 4w
rnwptlh1 nm u qlimfiw4wfi U .U. ::>tpnmwpJ11tll1 4nqti]1g : "Gpw wnw2wp4114 
ptu1111 nt1)1t{>wJ)lG UJWJUwGGbµntu htGw4tmtp}1 umwguwG hwuwp oqU1-
tlnui hG 411ilppGwg}mli tqwGw41J.g , 11111! Gwtuwmtuqmu t t nwG4.JmGw411p
tiwG L. pwquwG4.JmGwtlnpuwG hwtiwl1.9mu: 
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tvnznp mwpwoplibpJ1 LJ11w 4wquwl.J.t1m14wo mt11wqpwl.J.tuG Inu
li111Jplibpj1 dwuwGwl.J. hnpJ1q11Ciwl.J.wGGt1m4 w)lmwhwJm4wa mtrituli12)1 
nbtl1b1Jp UJ.bmp t hw[lwpbpJ1 ut4 uwl.J.b11Lmw]1, tiwuliw4111nuUJbu, omU1 
timl.J.bpw11wl1 Gl.J.wmuwup : '1-pw hwuw11 wGhpwdbzm bli pwpomlipwJ pG 
plinlJp]1 hbGwptuliw.1pG l.J.bUlbp: U'1l<. t11tiJlGb1m1t1 pwpomCiptuJ!1G hhliwl.J.b
mti1l! ulllwgtjml.l bG t111.JJlw~1uLj1wl.J.wli GJ14.h1]1pwguwG 6wCiwUJwphnLj , n1111 
pwdwG4mu t hbmLJWL 1.J.wpqbpp. 

I 1.J.w11q]1 GJ1tjhtl1pwgmu - pw11011 6zlllrnpJwli , 
II 1.J.wpqp Ci]u{btl1pwgmu - 62CJ:I1]1m, 
III 4w[lq)1 Cij14tUipwgmu, 
IV 4w11qj1 GJ11.lbtl1pwgmu: 

E.nw2pli 1.J.wpqp Lifl.4bl)lJ1Wgt1wG ufl.2119114 UU1bI]_illjmu t h)1uGwl.J.tuli 
pw11omGJ2WJ)1G hbliwpwCiwJpCi 4hmbJ1p gwGg, ]1G~UJbU GwL 1m0-4mu bG L1)1 
(WjlJ2 q)1mw4wG hw)lgbp: '4.tp2)1liGbpJ1u 4hf1wpbpnu.l bli ontjb)ljl L 044)1w
linulibjll1 u)12J1u i.lwl.J.tU)lTJ-W4GbpJ1 U1W]lpl:i)llllf.JWli 11J111(111 U[l , gwtlLUJ2p 11w
)lLUtlnJl zwpJmu(i JlUl.11 pwpOJllllj3JW li , tlwl.J.Wfll\W\.J.WJ)Ili uw4tpLlllJP]I Jlb
~mpuwg)uuGb11J1 mu111uGwuJi.1mtu111.J.wUJljwO- uUlnpqbUJGJtu qtuliq4wolit11!1 
mt11w2w11Jbp)1 hbm L WJlCi: 

Unw2)1li 1.J.wpqJ1 GJ1ljbtl1pwJJ1G [!GpwgplibpG wlig bli 1.J.wg4_mt1 0114tp]1 
tu11pw.>_tutJ1bpJ1 tiJ12L hj1uGw4wG 6wGwUJ.WJU1WjpG Uwqj1umpw]Gbjrnlj : 
U}1lii WJGU Lj1n4wo wnw2!1Ci l.J.w11qJ1 liJ14bl11JlWJ)1Ci [!Gpwg12llt11]1 h]u'iGw-
1.J.wll uwu[! hLliljwO- t 41mlizU1tu11J1 tun11w ~wlj1p 4.Jlw: 

Umu2J1G 4wpq)1 llli4hll1pwguwG 1.J.bmbpJ! mt qwG12mu Gzw li tu44mu 
tu hwmm4 G2wlilib1111lj, n1111Gp pwctwGljmu tG ri11112uwGJ1zlibp]1 (uwpl.J.w
Ghp)1) L nbUJ.bplibp)1: Stuppbpmu bG flWJ1WJ]1G, h)1t1Gwl.J.wli L unl[11pw4wG 

1.J.wu zw1112wJ)1G nbUJbpGbp: '1-wpwJjiG nbUJl:iplib[l[! hwmrnl.J. l.J.b1n4n4_ wtl-
11wg4mu tli l.lwJ119wuwpwJ)1Ci wUJw11Gbpj1 Ljpw ' t11411wpw Cilit11]1 l.J.nqu)19 
wnw2w111.J.4Luil hWUWUJ.WU1WUJuwG U1bI]b]llllU: ..:]1uGw1.J.wG nblljb)lGb[lG 
WU)lwgljntl.l bG hwGqmgwJJ1Ci l.J.bmbflJHU L [!GpwgpGbpfl. Jlll]lwpwG~J l1lJl 

l 00-2001.J.ti wGgmtiG bppg hbmn: <,ptiGwl.J.wG nbUJbpGbpp ufl.2L 6-101.J.l.l t!G11-
u)1~m1 uGt1m4 wt1pwgl[mt1 bG un4n11wl.J.wG ntu1bJ1Gbp[!: 

bplJ1m1111 1.J.w11qj1 Ci j1l[tw11wgrn u11 , nppG wG 4wG111 u bG liwL 6zq11J1m 
G1J4h1)1)lwgmti, w4tu1 gwop l.J.wJ1qJ1 GJ14htl111wg111uGt1iti hwuwp umhI]_ilmu 
t pw11omCipwJ)1G hhliwpwCiwJpli gwGg: t5.2CJ:I1!1m li)14htl1pwguwG Elipwgp
ubpG tumutlbl hw6w[u Lj1nljmt1 uG bpl.J.wfHllllWJ)IG, tu6111qwl11Ci L q1rn1G-
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LlllUJjlG 6LUGWUJW[lhGbpl1 t11tiw1unpJ WUp' 500-600tiu UJ.W)1Wqj10- mGbgnq 
tj1wl1 pwq1.huGl1JmGubp]1 mtu12mt: liJil GJn[htl1pwgnn.lp htG4mu t. J 4wpqj1 
li l14 h1!1pwguwG 111m21huGJ1zlibpj1 L nbUJbpGt11f1, J1GLu1bu GwL tunl1wLwLj1b
pJ1 411w : bpl.J.Jm[ll1 l.J.wpqJ1 lif14bl.lipwguwG l.J.bmhp[! GzwGwl.J.4mli bG hjuHiw-
1.j tuli L u114npw4wli nbUJ.b11Gb1mtl: flG ~ UJ.bu L wJGUJ.bU t i II tiwpq]1 liJ14b1]1-
1nug l.lwli 11tuwml.l, hfl.uGwtiwli nbUJ.bf1ubp11 rwttmu LG hwliqmgwJ pG l.J.b
UJhJu1tu L Jm11wpwGDntJ1 l 00-2001.J.u [!Gpwgp]1g hbUJn , jrnl.J. hwuwpwl.J.G b
JlE . 6- 101.J.t.l l!G11u]12muGtp114: 

l!nw2!1G L t 111.J.1111f111 4wJ1q]1 Gf14b1]111wgmuG bf111 UJ.bmwl.J.wG lif14b1J1-
[1tUg uwG hpuGwl.J.wG mbuwl.J.Gb11G bCi: 

bp1m1111 4wr1ql1 G]14btf111wguwli [!Cipwgplibfll! mw11wa4ml.l bG J L II 
lJlU)lqJ1 CiJ14btl11nugmuGb[1J1 l.J.bUlb)lJI uj19L: llmulio j1li !l UflWQp]1 bplJ.wprnp
JllLUfl 2!1 qtr1wqwGgmu 20041.l-Jig: <.tmLwpwp, 6tqp]1m lil14b1J1pwgl.lwG 

1m11wpwG2__1 m11 pwquwGlumG III 1.J.w11qj1 G]14htl111wgutuG 11lipwgpGbpn4 
ptuctwliljm u t. 6-9 pwqu wli lJ.JmGlibf1J1: 

~llJI JinJlil 1.J.w11qJ1 Cif14btl1f1wgm li[! 1.J.wqd.wl.J.bJlUJ.4rn L1 t w4hl]l pw11011 
lj1u11qJ1 liti4b1J1pwgnu1Gbp]1 tit mt11]1 h]u1wli 411w: UJI1 Gf14btl1pwguw G 4b
mh1111 mbr1wq11wl.J.wG hwG111 wGtp]1, pG 2_UjhU Ci wL 6w GWUJ.WlU1WJpli, h]II}

llllUlb[11 Li ]14w4wG L WJJ uipUJ]l tiwnmg4wop Ci bJ1p hbmwtumqwl.J.wG w2-
tuwmwlipGb11]1 hwt1w11 0-wnWJlllU bG ll[lllJbU pwpomG12wJl1Ci hfl.lip: ~n[l-

11111111 l.J.w11qJ1 GJ14bJp)lwJ]1Li gwCig]1 l.J.bmbpl1 tummpJmliG npn14ml.l t hwGm1-
p]1 uwu2mwpn4 1.J.wu 1.J.wnmg4wop]1 UJbtulifl.tiwtiwG UJWJUwGGb1m4 liJ11 
li]14h1J11uuguwli wnwlio]1li [!lipwgpj1 bp4w1m1pJmli11 2UJ.bmp t qt11wqwligp 
l 004ti-]19 : l7p1m1111 L 2npJ1111111 l.J.w11q]1 GJ14b1J111wguw li 4LmbJ1l! 6-1041.l [!G11-
tiJ12mulibp114 wupwg4mu bG zw1112wJpG nbUJ.b11GbJ1n4: 

Umn11L pt114w0- wLJ_Jmuw4mu gnlJg t. m114.wO- JllLJ1wpwli~Jm11 l.J.w11qJ1 
G]14ttl1pwguwG 6zum1pJmGJ.!. 

Urunuuu{j 3.1 

\,tnlh1!1pwgULUU \jWJ14ll 14u pG1:nugpp uti2tiu u]11111w I \ju (_lUflLUgpp ULUhULUULU.J !i li ur.nu\{l 

j :! l lid ::2uu 

II ::2L\ti ±4uu 

Il l ±4LiLi ::8uu 

IV ±JOiiu ::2ouu 
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§ 3.5. Q')..!.m_,ni-r ./.UU4U5nH<ranH, 
./,m_,ni-arcn_,1:1r-1> UUUl>L, 

Cl-hm1tqliwqwCi pwCitlnpwlJ.wu h}uiptpl1 uuih'l.anu1]1g hbuin qwmw
pmu tG mhqwCip)1 lnuunlJp, npp !!Gpwgpmu mwpptp qwzmwJJ.iu qnpo]1p
libpml_ 2wtpmu bfi qO-tp L. wUtumuCibp: :>wtp.mulibp[l, npnUp ppwqwCiwg
tlmu bG qO-tpj1 hplJ.wpntpJmfiUbpl1 npnzuwa hwuwp, 4n2tlmli hu qbtuJl1u, 
pu4 wfillJmliuhpp UhantpjmCiGhp]1 npi1zliw(i hwuwp qwtmupqwO- 2_tutp.mt.l
Gbp[! ' wu4JmuwJ]1u: UGllJmCiwjpG 2_wtp.nulGbp]1 hwuwp. ljJ1pwntlillJ pn1np 
qbn11tq}1wqwfi qnpO-ppUbpG mUbu WJGl.ajlu]1 qwnmgl{wap, n11 UpwUg oq
fimpJwlip umwumu bG wU\l.Jmuubpp hnp}1qnuwqwU U!pllJbqgpwGhp[!: UJ11 
qnp0-]1.pGbpp J.llGmu hG hpqm mbuwlJ.P' wu4Jmuw2_wtflwqwu L. wU4JmCiw
qO-wqpw4wG: Unw2}1Uuhp[! mwJ.llu hG mhqwCipp wU4JmGUbpp hnppqnUw
qwU lllJl.11JblJ.gpwubpl1 uhantIJJmGUbpp, wpmwhwJmtJ.wO- wump6wGwJ)1Ci 
u11wtl_n11ubpntl: u11wUg qhpwpbpntU ta pbl1IJ:IlJ.llU1Gbp[l, pmun1Uhp[l L. WJ1G: 
UU4JmUwqowqpwqwu qnpappubpp mwppbpqmu bu Upwunq, np lipwug 
oqUm PJWUp mh11wGpp wU4JmUGhpp hnppqnUwqwU tqpnJhlJ.gpwubpJ! 
umwgqmu bu mq11wlJ.P qO-wqpuwU 6wUw1.4wphnq, oppGwlJ. ' utCiqn11wUb

PI!: <.wGmJpGhpp, npnUp qwmwpqmu bG wu4JmGw2_wtp.wqwu qnp0-]1pGb
pntl_, lJ.pntu hu wG4JmuwzwtlJ.wlJ.wG wUqwUmli[!, pulJ. wG4JmUwqO-wqpw
qwu q.npol1putpinl_ qwmwpqwa hwumJIJGhp[!' wU4JmUwq_awqpwlJ.wU: 
'GztlwO- hwCimJpCibppg JntpwpwGiJntPJ! Ghpwnmu t iwtlJ.muCibpp qwmw
pntu mh'l.wGpmu, WJ11 zwtlJ.muUhpll WP11JntGpuhpp uzwlJ.mu L. qpw:i>114w
l[w(i 0L.wqnpn1t.l: 'bph qhpnhJ12JWL qnpO-IllJ!llpJntGGbp[l qtumwptlmli hu mb
qwGpl1 lmppqnGwlJ.wG U!pllJblJ.gptuJp upwJu tqttuGtuJpG qwu hqpwqbtuJpu 
1.4wmqbpuwU hwuwp, wtqtu hwGmJp[! l}n2tlmli t hnppqnGwl[wU: <.wmw
l[wqal1 tlJ1w CiwL. nhJ.llb1>]11.4wmqhpuwCi hwuwp, hwGmJpp ctwuwuwq qw
mwptl_mu bu hwmmq pwpomUpwJpU 2_wtflmuUbp: liJu tlb112pU 2wtlJ.muUb
ll[!, UpwUg WMJntGpUb11p uzwqntU[! L. qpw:pplJ.wqwU oL.wqnpntUJ! qn2_tl_ntu 
t mqqwopq qwu pwpomUpwJpG hwGmJp: UnwUopu qhtqphpntu mqqw-

0I1q hwumJpJ! 4n2tlmli t hwppw2_wtp.mt.l qwu U}ltlbJ.llpwgmu: 'GbpqwJmt.lu 
hnp}lqnUwqtuG L. lllJllltuo pq hwGntJpCihp[! upwqnpqmu b(i ubq f!U!}hwump 
q_npb[!upwgmu, np[! qnzqmu t mbqwqpwqwu hwCimJp: Stqwqpwqwu hw

GmJpG hpJ! LJ.wmwpqmu tU mwpphp uwuzmwpUbpiul, uquwO- 1: I 00000 L. 
wtJ.bL11 J:unz1w Dppwu J:unznp t hwGmJpp uwuzmwpn, WJGpwu Cipwumu 
U2wUwqwJ.ll bu iwtlJ.muubpp, hwzqnulCihp]l L. lJ.wnmgmuUbpl1 qhpJ!: bq-
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pwqatp]1 L. nbUib:Pp uiwm4tpinli[l tun2nJ.l uwuzmwpl1 hwrimJp]1 qbtqpmu 
hwlitupJtu lPPtl umwgtjmu t t p4J1wztutlJ.tu4wG qwnmgm uut11ml: 

liwJ:uqwo hwumw]1 4wmwpuwu hwuwp oqmwqi1J.lO-tln11 qn110-]1p ut-
11l1g L. uibqwupl1 opJb4muhpl1 pCimpwqpflg, uiwpptpmu t li hwCimJpl1 
hbmLJWL mbuwlJ.Cib11p: 

f<tbruµ11puiwJ]1u 4wu hnppqnCiwlJ.wu hwCimJp - 4wmwpmu bu phnqn
t11m 4nzl.jm1 wu4Jmutu2_WtPtu4tuu qnpO-ppnq, U!llllU!WUlJW ztul}uu]_w4wu dl.u
UJ.tutlhuml_ L. WJl odl.uCiqw4 qnpO-ppGhpntl' iWtlJ.hppq, tqhp, t4Uilihmp: ilJ.luihu 
hwumJpl1 OpJb4m hwU11puwUmu t U]1WJU mh'l.wupp ppw111mpjntup: rum 
4wmwpqwa 2_wtp.muCibpp WPI1JntCipUbp]1, qpwubUJwqw J]1U tqWJliwu Ubpmu, 
qwqumu bG mb11w up]1 ppwfllmtpJwu LJ.wu hqpwqO-WJpG hwmwqwq_llO-: 

SwJ:uhnubmpw4wG hwGmJp - ]1pw4wuwgumu bU phl1IJ:IlL11m-mwJ:ubn
ut mp]1 oqGmpJWUp, l!U11 npn1u li]1wdl.uuwGwq hwumu hCi tnhilwupp ]1.pwq
fllltpJm Cili m nh1]1.b:P1!: <,bnwi.jnpmpJmGCihp1_1 2wtp.mu bu ph1wJ]1u hbnw2_w
tlJ.ntl, ]1u4 hnpl1qnUw4wG L. nuv1wol1q wuY.Jmu Uhpp' mwJ:uhnuhmp]1 hnpl1qn
uw4wa L. 11lJllltuopq 2Jl2tuuGhpml_: '1-w2tnwjpu zwtp.muubp]1 W}1Il.Jl11 GpubJ.lp 
h}1uwCi i.U1w, qJ.lwubu.1wJ.iwJl1li 1.4wJliwUUtpnui qwqumu bu mhilwlip]1 mt 
IJwqpw4wu hwmwqwqjl~' ]1.ptufll1lltpJwCi L. nhUib:P_li 1.4wmqbpmlini.j: 

Ubuqnq tuJllu hwGmJp - qwmwpmu hG utUqntttuJlltl L. q]1.tqpbqh1ntl: 
P tnwpphpmpJmCi tnwJ:uhnuhmpwl}wU hwlimJpp, ]1.pwf}lmtpJwu L. ntL11h:Pl1 
1.4wm4hpmlintl mhqwCip]1 hwmwqwq_ll~ umwUmu hG wUup2w4wUnphCi 
qwzmmu' qpw:P]1LJ.wqw (i qwnmguwu up2ngnq: 

'Glitlbtl111wgnu.l - mlillwupp 4hmhpl1 tlhpwqwCigm uuhpp 4wu hwpw
phJ1w4wu pwpopntpJmG Cihpp .. n1m2mu: Sw11pt111nu ta Gl1tJ.hUi11wyuwu 
hhmhJWL tnhuwqGhp[!. 

1. b pliJl.wiwtlJ.wqwu utitlhJ.llpwgmu - ppwl}wUwgqmu t upi.jh!Ppl't 
hnpl1qnuw4wu mh11w4wJtJ.wO- riPmwlJ.11 riPtnliwU wnwUgpp up2ngni.j , 

2. mwJ:uhnuhmpwl}wu LJ.wu bnwU4Jmuw2_wtp.wqwCi GptlhJ.llpwgmu -
qwmwpqmu t phruµiJ.llm-mwJ:uhnuhtnp_li php 6wnwqwjpp up2ngni.j , 

3. 0-wfipwzwtlJ.wqwU uPtlhJ.llpwgmu - qwmwpitmu t uGriti4wJ11Ci 
lJ.wu libmwqw4wG O-wGptu2_tutp.]1 up2ngnq: \.l_hJ12]1Ciu lJ.ni tlmli t w Cihpn}lf}, 
111111 wzJ:uwmwGp[l hpuCiqwO- t :ppqplJ.w4wU ophGpp tJ.pw ' PWflOplllpJWU 
tpntlJ.ntumuntl tp.mpnJ:uqmu t GwL. upun1nrtnwJ]1Ci 6uznu.l[l, 

4. uhJ:uwUpqwqw u 4wli wqmnuwm u)1qhJ.llpwgnu1 - 11pwq.npO-qmu t 
t.lhphuwlihp]l tJ.pw tnhqwqtuJtltuO- fiPtlhllip-wqmnuwmuhpp u)12ngnq: 

l>nU111phnqn1]1mwJpG hwumJPI! qwtnw11qmu t :pnUlllphnqnt11Ullli.j , npu 
pphu!19 GhplJ.wJwgumu t phmµ1Uim]1 L. uqtup2_wqw(i htuUllltlJ. J:ugJ1LJ.P u]1wq-
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gnu.i : PwqJ1uw1l1G qo]l GWJJll:.[1119 ulJ.w11wlnuli1111.iml UUlWUllll.l tG Ulb1JlUlip]1 
uitLJtUL uiL1twi.lwuj1 t114m :Pnuinu1wuilJ.bJ1libJ1u: liJGrnhtmL. hwuim4 uw1112t
pl1 4JlW '.pnumlilJ.w]llit11J1 Cf]llUUbliJW4WJllli u2wlJ.11uiGtru14 uu1wGmti tG hn
p[1q11Gw4wGGt1un1 L4Wm4t114wa mt11wqr1wlJ.wu hwmw4wqJ1a: .'.hnmnpbn-
1µ11J1mwJl1Ci hwGmJPE qmGrnu t-. 1w.1G 4.li11wnmpJmG lllumlJ.wu1tu WJG mbqb
prnu, llJlUlUll lilbqwqjlwlJ.wli hw(imJp[l WJL triwGwlJ.Gbp uwm2tu1 2bG: 

011w1rnuwGlJ.wJ1whwGmJPCi rJlw4wGwg4mu t 011wliwljmu mbitw-
4WJl.jwo hwmm4 [lllutuGlJ.w11~tulJ.wG WUJW(lWmGbp[l u[1211gnlj mbqwGp[1 

pnuwG4wJluwG 6wGwui1u1llmlj: Ut-.11nulJ.w11GL11t1 u11wliw_1l1Li h pwp6mu
J2WJ[lli 4wuiwt19uwG hwdw[! w7juwmwliplibJ1J1 ut11m 4hJ1L4114 hwuwqn[l

ow4gljnu.I bu qbmGj19 lJ.wmwJlljllll qhnqbq[1wlJ.wli wzjuwmwCipCibpl1 hbui: 
011wpnuwu4wpwhtuUmJpJ1 1J1Cimu t-. tq11wq0-W1t1u, lJ.ni.lprliwgljwo h 

ow4w1wqjnnw4w_1l1Ci 4wu pwp6pmCipwJ[1G: liq]lwqaw.1J1G 011wpuuwli4w
J1Whwli111Jp[1 uJ12ngulj umwGrnu bu wt11wCip[1 Lqi1wqow1[1li 4wu t111w11-
11mµJwU hwmw4wq[1au: 

1-111upj1litugljtuo 011wv1tuwGlJ.wpwhwCim_1p[1 11hl4J2lll u umwCimu lili uib-

11wCip[1 mbqwqpw4wG hwuiwlJ.wq[1b-J!, n11J1 llJ1w J111wrirm1pJmCiG wCig t-. 4wg-
4mu qpwubGJW4WJ[lU U(WJUWUUbJllllU, oqmljt1nlj 01lWLIHUWCilJ.tu[1WhtuGillj

pj1 Ci Jill ptpl1g: fl.tu1t:Pl1 uiwmlJ.t11111 UJ! 4wmw[lljmu t 11w2mrn u· utGqm1wJr 
dl1211gn4: t5w4w1w11J1wwlJ.wJ[1Ci 011w1muwG4wpwhwCimJpl1 til1211gnlj umw
limu bG mbqwqJ1wlJ.wCi hwmwlJ.waj10 , 111111 tlpw hwmmlJ. :pnmnqpwuubmJlj1lJ. 
uwppbJl[l U[12ng11lj qpwubUJWlJ.WJllCi U}WJUWUUbpmU wt:[mlilj_W[lli uzwlJ.

uwup wlig bG 4wgGmu uiL11wGp[1 r11wIUmtpJmGG rn nb1J1b-'1iE: 

Uww2-wlj1w4wG hwCimjpli J111w4wuwgtlmu t lJ.1111uGwgmJgntl otJ-m-

4wa ui1wG2bml1 llJnu uibqw4w.il{wa IlllUlULUU pwG11Gt1 u112ngnlj: SL11wlipl1 
uitr1w11[1muwG thuuwGwlJ., W2_}2Wi_Wlj1wlJ.wCi hwlimJpu hw6wju lJ.[1pwnnu1 
bli owlipw2wlj1wlJ.wCi Cipl{b[[lpwgtiw(i hbm hwuwmb1r b ]lpbUli WiJ2W~W

lj1w4wG hwGmJP 4wmwpmu bli 011wGwljj1g, npj111tuwnu1 w.iG tulitlwlimu 
bG 011wmburu1wlJ.wli: 

.:.wGmJpwzwlj1nTJW4wG wztuwmwCipCib[mtU ubo G7wGwlj_mf}Jlll G m

lir lJ.wmwptJm1 wztuwmwGpGtpr ctwt1wGwlJ.l1G L. hmuwu1 ljt11wlmlJ.mu11: 
<,wGmjp[l Lili uwumu plllJL mptlwa ujuw1G WU!1JlWllWl1Ullltl t wuprn12 hw

U111Jpll W]lllJlllUJ2UhJ1ll l{pw lijfl mbuwlJ.bmj1y , wzjuwuiwlipGh11t1 6rzu1 
lJ.wquwlJ.bpllluwG hwuw11, wCihpwc.Jbzui t uiwhu1wGt1 n1m2w411 {lGl}rnG
ljtuo lJ.wpq' wnwGg Ciwjun1111 q1111am1mpJmGCibpl1 uu1111qu1uG ;_wligGLt htu-

2111111 qi111om1mpJmCiut11J1 lJ.wmwpuwG[!: 
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.::1uGm_1pw.1j1G mzlmumwGplibJl\! p1uctwli4mu tli mt11wqpw4wli , lrn
p!1qnliw4tuG L h1upp1u~mt}uu4wu lj_wu Gj1ljb!l1p1uJJ1G: 

StqwqpwlJ.wCi hwCimJpWJ[lG 1uzjuwuiwGplibpj1 4wuuupuwG w1u1-
p11 lipll1U UUlwCim tl bli mbqwli~j1 hwuiwlJ.wqluT[l, npmtn1 nbtJ1t.1>\l L4lUUl
L1li11tjmU' t-. lmpl1qnliwlJ.wGGt1mlj: 

.:.11p[1q11liw4wli hwGmjpw_1[1G w2JuwuiwCipGbp111u, 11w2mw_Jj1li qtm1t
qjnu4tuli ~w4rn1uCibpj1 WJlllJIHUl]lllU UUlLUUlllU bG mb11Luli12t1 tq11wqGWJ[lG 
h1uuiwlJ.wql1ou, wnwGy Gpw l{pw nb1l1b:Pt1 u1wmlJ.bpuwG: 

l.1]11.jbUiJlwJrG 1u7juwm1uCiplib1m1li 111mzmu bli mbqwGp[1 lJ.bmbpj1 ljb-
11wqwGymu1i: 

.:.tGwlJ.builip[1 uuwCiwJ[lCi 1um1µ.1mGG 111rnzn1u bG w2Juwphwq11w4wli 
(qbm1tqJ-1wlJ.wG) lJ.nn1111_ll(iwmGb1111lj ' LWJUlllpJwUp h t11lJ.wJGmpJWUp lJ.wt1 
1111]1\WUlJ.JlllCi x h y lJ.11111111t1GwuiGbpnlj, t1u4 pWJl01llGpw_1rG llfllllpjlllGp' II 
pwgw[!CiwlJ. pwpo111npJWUp: bnwG4JmGw4npuwG, m11t11wU1bpwgj1wJ]1 L 
rn[1bqbpu14wG tnwGY.JmCiwljnJlUwCi uJ12ng114 lJ.wpb1J1 t 111m2t1 hbCiwlJ.bmb
Jl[1 Ull wliwJliG 41111p11t1GwmGt1111: 
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§ 4.L Q\/"1-<!.m .. n1-r Sb'lb4n1'r&3n1-00br 
rcrtn'l.nLJoSU31>0 uc1uusu0-120tr1> uuu1>0 

fctbmµ1uw1tuJ[1Q wztuwmwG12Lit11111J1G11n:i bli Lp4rn UILULul1j1' ptm1n
!l1UlWJ]1Q J!lipLUgpubp 4Luti pwqtiwli4_1rnliut11 L pbrnµ11]1mw.1!1u hwLimJP: 
(cJb1111nL11mw.1)1li pwqthu (i 4_1111 QG bp[) 4)11numn U LG u1Lu1w 4w u q bnqLq]1w-
4wti h]1tipj1 tumwgtiwli UUJWUltu4ml L 1111w lnutiwp hwurJlrnwumu bli WJJ) 

1u2juwunuuplitpl1 q1tULul\1111 mbuw4p: 'l-ptulip pb4Jtu1 qoLp bli l1 411;t)111u 
tli-QIUO]l l1wpqj1 ptuq1huulj_1111liwl\n11uwQ jlUpwgpLibp: u11 4twj1g UJlllU 4b
U1]1 qliwtJlHJ ptuquwGl.JJlll Glib]1J! 411, L)m u bu pwg pupwqplibp : Unl\1qnuptu11 
LUJ-ll plipwqplib1111 tjrntjnu1 bu lnuumwtnmG 4tmbpj1 t1)19L , npnGq l\bp1upb
Jm1ti Lili mbl]LUUj)llIU tuUpwqtjwo L 411n1111)1utuu1lib]1]1 UbO 6zm111pJWtlp n

Jlll2tJwo p11]1lj1 l1tmt11E ~WUUllUUllllU 4bmbp 4WJ1l1'1 LG it1lib1 11 ~ ut1w.1li 
qL1111tq]1w4tuLi hj1Upj1 4blllb]l]l, LU.J1lt lipwlig hbUl hwUWUjWUlLUUtutuli b

qu1litul1Gtp11tj 4wu1w4ql\wo ljLmtp11: 
f ~wg pwqt1wu4_1111Li1i. npj1 2112uwG tuu4JmliLibpJ1 unm bG l 80

11

-]1Li (n{ 

LlJLUl[lUU 165i1
). 4n,1tlllltl t_ oqtlwo , jll14 UliwgwO l]bUjJ2b)ll11tl ptuytltuU4JlllU]l 

hLLIJLjmti bli 4HJIW9l\Wil 4wti iJntlwa: U11w.1G tib4 hLUUUlWUllllU l[Lll1)1U 
hblitjwiJ pwg p1uquwLi4_1mli11 4n~tjrnu t 4wtuJWL: LrwjuJLUJ ptuqtituG4_1wG 
t.j1miwLi 11tummu jbli tl1li]1 uul.Jw1Litp wztuwmtuLipub11]1 tJll11whu4uwG , 
]1LizLtjliu litul1 62mn1pJWli n11112timli hwt.lwp: 11-]nu hbml11uLipntj tu.111u1lwl1 
ptuqtiluLi4J111 liLilip wug bli 4wqu111 U wutliwiJwJ[lWhL11 qLumL1urnl . 

PtuqUtuu4JmliJ.!. npp u4utlmt1 L. tJLJ12WUlllLl t U\1Lli111JU lttuumwmmli 
4twmu, 4n~tlmL1 t tiL4 hwumwmmli 4tm\1G hLutltua LJ1w4 pwq1huliLumG : 
l!.nwuo[iLi IJLUJpbpmU: tJltulj pwquwG4Jrn ULl 4wpm1 t- 2rn LiLuw1 npLl. hwu
mwmmLi 4Lm ),tiwli 11bUJ12b1mui pwquwlilj_p11 lil} 2\1 4wpnq 4tuu1tlb1 qbn-
11tqjnuljwli !J]1tlpj1 hbm U1il1J1 t1.1111ul1li 4]1g u)1 pwLij1 LUJllUJ11ut1 pwqtiwli4 -

JlllliGLp 41uqlinni bli wLi4 tu]11 hLuLitu4w11q: . . 
S1upplip L[Lupaj1 pwqthuli41111Gwtj11puwG L1G11w4 pubpj1 tuliyl1wquwli 

LU?]11LuunulipLibJ1l! U: l1Lli111.1G plirnJ pU m libli L tmuppbptjn1 ti LG ti!nuJti 6;nnmp-
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jCU-1 lUUUl[l6LULilllj EJI] wztmumwliplibpli bli wti4.1111 Lilit:i]1)1 L qDL[![l llllJl[lqn
LitUljlUli LLIJ111Jb4tJ)Hulibp]l hLU2l\llltl]I. ]1G2u1bu tituL LUJIJ ptuq1huli4.1111tilib[![l 
lj llll]lLlplilip[1 4mq1q]1 ~itumlibJl)l umwqmliLi pliqhwlinq1 UJbUltu4LULi qnlitu1 
'.ttuLi u1l1qtuljtuli hwt1LU4wpqrnl1 EJI]lt[]wl1 W?lutumwliplibp[1 6zu1111p.1mliu 
\p u j UL! tuo l. pwqtitu Li 4.1rn Li Li bp)1 qiJbp ]1 b tu (i 4Jm Li Li Lp] 1 ; w tJ1tiLUli htu liw p 4]1-
i llUlll\llll qnpil )1plibp)ltj L LwtJHiLuli tibpm1Li Lpj1q: 

(, //. 4 /. -..'nflfllfnfiwf;wfi tufif;1wli :w1/11Fwfi 11f;11pmbjJ[I 

I !LUqtiwulj_p11 Lilib11!1 wLil.J.1111 lilit11t1 hnJ1]1qnLiwljwli llJllllJbljg]1wGhpl1 
u1111,niwli 1.mpJrnlil! 4w.1wLimti t- l1bU1LJw1mu: l;lipw!]pbup mb11wupmu 
ljiuli 11j1 hnpj1qnGw4rnli hwpp111p.1tuLi UL)> 2qmLitlm1 AB L BC qobp]l. npnlip 
ljtuqtfo1 ti bu /\BC wulumug (G4. 4.1 ): fTJ.whtuu2tlm ti l 1111112L1 LUJ11 lUli4JwLi 
lmp]1q11li1u4tuli t41m.1b4qJ1wLi fll1m.1b4mbLip ADC wu4.1mu11 PQ luq1]1qnuw
ljn1li lnu1111rnp.1tuli 411w : ' 1-11w hwtiwp wlig4wglibu12 t114111 m1p1wo\1q lnu[l
JH11pp11GGbp ' tibljp AB 1111p111tJ , tlJmuu· BC 1-ltp2J1lilit1rn ljlnumbli PQ lm
pj1qnliwl1luLi hwp13n1p.1mGJ.! A1B1 L R1C1 1111uu1litpntj , 111mup 44wqubQ 

,\,B;c "" r:i wli4Jmli11 : '-l_t112!1Liu mbqwGpj1 /\BC wtiluwu lmpj1qnliw4luLi 

ll!JlllJL4tJ]1wG l ELi4JmLi ~-Li hwu11lrnLuun1LI I: liwL tp4!1]1um wG4JwLi qaw-
1l1u Luli4.1mLiLL llJll! hwtjwL1wp t gwli4wgwo wu4.Jtuu , np]1 qwqwpl! 
qmG LjmLl: t. BB 1 nu11tl1 l\JllU , Jrn4 4mJULJ1]1 m1111wlnu.1wg bli BB 1-]1li L 
qllllilj nni bli i\113 L C1B hwpprn pJmliGbpJ1 l{j1w . UJlltl UJ LUu14bpwglihlip lm
pj14nGtu l1tuu z p ~ wli, n11)1 0 4blimJ1nlip qmul(1111.'i t BB 1 qo]1 2LUJU11 Gw4rnp
Jtuli LJ111u . LUJ U]1lip(i wuui)16wCioqw4Jl 4wL:i I]nip]! 4tlimp11titu~Jl\Lu O L 13 ljb
ll1)1 Lj;Hu L li ptmi11Lu11 uwL, np 1]1tipLi 111Lij1 tuumj16wliw.1l1li pw c.t wlinnlLi bp. 



111111Up w6mu bu ctwuwgmJgp uiwpl1 ll!U1U1Uwu m11qmpJwUp: 011111w6J1q 
A1B h C1B hwppntpJmGGbpJ! 1l1tipp hbm 4hwmqbu G11w On Li Om zwnw
tU111Gb11ntl, 11JlllU9 up2Li lllWJltPID4tlwo nOm wuljjmUJ! hwtjwuwp t p wG4-
JWUJ!: Dullul On-I! Gbp4WJWgCimu t ~ wuljjwu W2W4illJ.UJWU m1111111pjlll

(i11, lm4 Om mTJlutJ!' 6wtuw411Il_UJWU: bpb unipntj 4wp11wGp WJll lllrtrtmp
JlllUUbpl1Ci hwUWUIWUlWUtuwullil_ a Lib hwztlbgnljgUbpJ:!, illll!W p wGljjm
UI} 4wpmwhw.1mtll1 · 

P=a-b ( 4.1) 

pwGw<ilintj , WJUpGpG wG4JmGJ! hwqwuwp t w2wljn11uJwG L <iwtuw411f1U
JWCi mq11mpJmGGbpl1 hwzqbgmJgGbpp mwppbpmpJWCil!: 

Cwpwqpqwbpg pfumu t, np hnppqnGw4wa wGljjwG zwtp.uwCi hw
uwp wGhpwctbzm t hnpI1qnGw4wG wumI16wGoriw4, n11p hwppmpJwG 
t111w llllll1Jb4mtlmti b(i wG4JwG 411f1libpJ:! L ajm1uwG hwpuwpwGp, n11p oq
GmpJwUp 4wmw11t1mu t WJI} llll1IlJb4mmUJ!: u4at11li t, np B qwqwpp 
tlb11L 4wu Gb11pL m1111wnpq qanq mh11wtl1ntun1upg ~ wG4JmGJ! zp qmtu@: 
Un 4bPlll wuwa, A1B Li C1B 1111'\l'\W<ipq hwppmpJmCiGht1J1 hwmmUJ1 gwG-
4wgwo hnpl1qnGw4wa hwppmpJwG hbm 4mw GmJG hnppqnuw4wa P 
wG4JmGI}: <!,bmliwpwp, wGY..JmCiwzwtp.w4wa qnpappJ! WJUUibu Ulbmp t 
4wmugqwo lli.Gl1, np hliwpwqnp lli.Gp GpwG mwt 411flWJpU, pwp6pwgGl1fl 
h ll!U1Ulllll 2WPctmuGbp Li UlbUlp t pw11ljwgwb lli.Cip hbmhJWl uwubpl19. 

1. wG4JmGwJpG pwctwGmuGbJllltl wump6wGoqw4 zp2wupg, 
2. qpmwGuwG hwpuw11wGppg, 
3. wUi11wqwjpg, pwGnGp 4wu zp2wCip <ilintl, npp W]lU1Wpl1G bq}1}1. 

tjpw qaqmu t pGqbpu 4nztlm1 zmpptuJ:!, 
4. hwppwzwtp.pg, npp oqGmpJwup 4wptw t. qnpappp lllmmuwG w

nwGgpJ! pt11t1m1111w6pq11r111tpJwG, 
5. m1111w1wppg, npp oqGmpJWUp wG4JmGwzwtp.wljwG qnpapp{! mb-

11w4wJtjrnu t zwtlitlllil wG4JwG qwqwpp tlPw WJUUlbU, np wupp 
4tGmpnGI! wGY..JwG qwqwp}:I. hbm qmGtll1 ublj nll'\11w6pq qbp tlJlw: 

!chJ.wpljqwo ll!WhwG2GbppG UintlliG pwtlwpwpmu tu mwppbp 4w
nmgqwapp pb11f111UimGb11l!: 'UbpljwJmUu pbnrµ11.PmGbpl! 112 tiI1wJG hwGajl
uwGmu bu wG4JmGGbpp zwtp.uwG hwuwp Gwtuwmbutlwa wG4JmGwzw
tp.w4wG qnpappGbp, WJl Gwli G11wug oqGmpJwUp 4w11tu1 t zwtlibt htnw
qnpmpJmGGbJl!!, m1111mpJmGGbpp uwqGpuw4wG wqpummubpp, pGzll!bu 
Gwh hnppqnGp G4wmuwup qobpl1 ptpuwG wGljjmGGt11l!: liJll pu4 UIWUl-
6wnntl cl'wuwuw4w411g ptmp1UiU11! bwGajmwGmu t mGptjbpuw1 qbnqb
qpw4wa qn11app: 
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liwfutjwi'l ppbGg 4wnmgtjwoppg, pbnf111UimGb11D tJ1Gmu bu tlbpGb
pwJl1G Li olllmlt4w4wG: fcTb111µiu1mGbpJ! 11wuw4wpqtjmu bCi Gwli ~um 
wGLjjmGGbpp zwtp.ilwG 6zmmpJwG' pwp<ip 6zmm11JwG qnpoppGbp, up2pli 
6zumtpJwG L mbtuGp4w4wG: 

Cwm qbmwtGbp, n1111Ggpg ll!WtnpwumnuI bG pbnrµ1u1mCibpJ:! , hwGql1-
u1uGmu bu J!GqhwG11111 WJ\. qbnqbqp.w4wa qnpoppGbpp hwuwp: 11-pwGgl1g 
bu ' uiwmtjwGqwGJ! (mpbqbp), hwppwzwtp.bpJ:! Li gwGgw11btb11ntl octmqwa 
qJ1.mwtun11ntlw4l_l: .P-ntnp qbnqbqp.w4wa qnpol1pubpj1 qwzmwjpCi wztuw
mwGpGbpl1 ctwuwuw4 mb11wlll1tlmu bu bnnmwGm tlltw, npp hbm GpwGp 
WU]lWgtjmu b(i llillJUlapwjpG ll!UllllUlW4P up2ngnq: 

!U-bmp1Uimp ll!WmtjwGqwGG j1pbGpg Gbp4wJwgGmu t bnwG4Jwli 
mbupp ubmw11w4wu <imttlwap: '1}wmqwGqwG111u mtriwqptlwb bu bpbp 
hwppwpbp UJU1.lllmw4Gbp, npnGp Gwfuwmbuqwi'l bu q.npi'll1pG wzfuw
mwGpwjpG qpppp pbpbtm hwuwp: l'l}wmqwGqwGp 4tGmJ1.IlGmu 4w 
tlnwu, 11Jilt ut2 wqmgqwc) t ut11uj1z uimnnnwljntl wu11wgtlwb pbllflll]pUlp 
wnwu~ml!: '1lwmtjwGqwGt1 mt11wlll1tlntti t zmwmtitlp tll1w L G11w hbm wu
pwgtjm u qpqwapwJl1G ll!Ulmmwljml: U11111mGpmu umwgtjmu t zmwml1tl
ll!WmqwGqwG-pbrnµiUim 4nzm hwuwljwpqp: 

§ 4.2. LMJP b-l ULP'l-U'l-U 

fcTbtlIµlWU1P hl1liCiw4wG uwut1ip.g ub4£l lPUPU t: liJG Gbp4wJwgCimu t 
pwctwGmuGbp mGhgll11 2p2wu, npp up2ngnq 4wll1wpqmu t hnppqnGw-
4wG L m1111w6pq wG4JmGGbpp zwtp.n1 ul!: <!,nppqnGw4wa wCi4JmCiCihpp 
zwtp.uw(i hwuwp 4_lipwnql1Il_ wupbpJ! 4nzqmu b(i hnppqnuw4wa wuptp 
4wu m1111w4P Uitipbp: f111111w6l1q wG\umGGbpp zwtp.uwfi hwuwp 4!1JllWl
tln111.Pupt11g, untlnpwpwp, ljnzqmu ta mri.11wopq w2wUGt11: Lpupp zp2w
G114 wfigCim1 luuppmpJntUJ! ljnzqmu t 1pupp hwppmpJmG, pu4 zp2wGJ1 
urpwuwqpOJ!' wupp mpwuwqpa: lpupp tlPwJP. pwctwCimuGtpG muta wu
U1l16wGwJpG wpcl'bputr1: .Pwchuumufibpp zwtp.hpJ:! 4wtutlwb bu lli.lipp 
mpwuwqap utampJmGpg: Unqn11w4wa 6ztnmpJWU qbnqbqpwljwG qnp
aj1pGb11J!, npnGp oqll1wqnpaqmu bu mh11wqpw4wu hwGmJpGbp}1 cl'wuw
Gw4, 111 libG l 20-130uu U1 pwuwqantl u1up : liJll u1upbpj1. pwctwGuwG ql1Gp 
ljwpurt t lli.Gbt I 0, 30', 20' (G4. 4.2): 

lpupj1. ublj pwcl'wGilwG wG4JmGwJJ1G ubampJlllUJ! 4nztlmil t Cipw 
Pt.uctwGuwG qpG 4wil wpctbp : lpt1pl1 2112wG1! hw6wtu pwctwGmu bu wu-
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wj16tuGGL11l1 L G11wGg uwub11j1, bppbtiG ' q11wqubpj1 L G11wGg uwubpj1 : Uu
mj16wGGb11l1 tu6tiwG 4w11q[! ctwtim9111Jg]1 u1wpj1 u1urn1uwG nu1rim13JmGG 
t: f_J1upj1 pwctwGuwG ql1GG 111m2mu bu J.!UU1 wumj16wGwJl1G pwdwGn1uGb-
11J1 pl[wqpthuG: cl-11w hwUWfl wGh11wctb2m t pl[wqpl[wa 2mJ1juG bJ1l1 gmg

u111Gplib11l1 mw11pt1unpJ11tlit1 pwctwlibt GpwGg uj12L bqwO- pwc.twGmuGbpj1 
ptLJ1 4J1w: 011]1Gw4, bpb pl[wqj1l[wa 50 L 40° 2mpt1tuGt11!1 up2L 4w 20 pw
c.twGmu, wUJw 111upj1 pwc.twGuwG qj_1G1! 4u1ut1. 

50° - 40° JOO 
I= - =- = 30': 

20 20 

i'G~u1tu Gzl[bt t l[bpLmu, UJWU1tlwli11wli)1 l[nwlij1 ub9 umGmu t 1}1upj1 
uGwut2 wnwGgpJ.!, lm4 l[tp2!1G}1u ut2 ' w1Ju1w11wJ]1 2112wGI1 wnwGgpJ!: 
UnwligpGt11J1 t.lJ12 L. LI]wb wpwlip[l }WU! l[rnpjl t , llJlp hwuGmu t uj141mGp 
U1WUU11f11lW4wG Uwub11j1: 

~ 
~ 
~ 

~ 
~ 

ulj 4.2. /0, JO ' /, JO 'pwdwlitfw{j ulj. 4.J. <npf1qnfiwljUJ{j tflUp/1 tutJlfJUlf}Uljfl 

qlibpm/ tJ1tfpbp hliw w1Jpwg1[wfi u/ubtfwli 

LJ1upj1 L w1J111w11wJ!1 wnwGgpGL11l1 WJllUJlrnl1 4wnmgl[w0-12L1 (G4. 4.3) 

13mJ1 t mwu1u wnwGgpGt11l1G UJUJml[wG11wGj1 l[nwGl1 uh2 uimmtlbt wnwG-
6ltG 4wu u]1wu]1G, 11(1{! hGw11wt.J.111u11f>JlllU t UUlbT]Ollltl u1up!1 U1Wjlpbp uw
utpnl[ uj1LU11LJU wG4JmGu ~wlfibt uj1 pwGj1 wGqwtl: '1-11wG11tj WUJWlrnl[mu 
bli wG4JwG lwtliuwG 62mmp.1mli1! L 4wuiw1m1u umwgtjwo wp1umup]1 
lm1 uw1!1 ummq.mu: 

U1Iu1w11wJ]1 2112wli!1 wpmwpj1G bqp]1 4J1w qatjwo t qJlll.Jw4wG 
2m11]1tu 4wt.l t1uqbpu 4nl tlrn1 q0-]14J.! , 111111 ti]12ngnt.J. ltit.lpp 4J1w 4w1111111 u bG 
hw7l[tgnlJ9 : l.j1upnl{ 4wmwpl[wo hw2tjligmrnu 11w u1up!1 qJUl wum]16w
G]19 t.l]1GlL wuu1w11wJl1 q1111 j1GqbpuG bqwo wqt1l11 wG4.JmGwJl•G G2wGw-
4m13J111.GG t: u4GtpL t , 11(1 WLJ11lWJ1WJP l1G11hpu[! 4wrm11 t 6!12m lhwu11G4-
Gt11J1t.lp]1 npLt 2m11]1juj1 htm, WJL t.J.b112pGu npLt tp4m 2mp]1juGb11!1 wpwli
prnu q11wtJL1 t.l]12wG4Jw1 rl11p12: 'VuwG 11bUJ12bf1mU, pwctwGmuGbpj1 uwub-
1111 6p7m qGwhwmuwu hwuw11, wuu1w11wJ]1 2112tuG!1 t.J.11w qotjmu t tjbpG
LJ1 411l t.J.1111 lllU1'tlWplUUl2JI: 
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Ubmw11w4wG 2112wGGt1mtl octml[wo ptruµ1tl1mGt1m11i n1m1hu hwz
LjuqmJg 4wfll1WL111 t1l12ng OW!1WJl1lU t l[t11Gb11r!: '-lbplibjl [! u11 htUjlUWptuuv 
t µw114wgwo hp4m hwtjwuwp L qmqwhtn qot11!19 ljwd wqbqGt11]1g, 
n1mGgj1g ilblj[! pwc.twGl[mo t n pt.J.ntj pwctwGmuGh11l1, tlJlllU[!, n-1: 

Ll1ilp]1 n-1 pwctwGmilGtp]1G htUUWUJWU1WUjuwGm1 w11briJ1 tp4w
]JllltJJrllU]l l[tpGtpl1 4J1w pwctwGl[wo l t.lblj pwctwGmilnl[ wl[bt, WJuj1Gp Li n 

t.iwu hrlr 
112wuw4tG12 1J1up!1 utlj pwctwGuwG wpctLpJ1 1-11\{, \mlj tjbpGbpj1Gu ' v-mj : 

('.uut l[tpG.1h11l1 ljwruuguwG UJWJilwGI1' 

(n -1) · l = 11 · v ljwil (l - v) · 11 =I : 

Lj1t.lpj1 L l[b11Gbp\1 pwctwGuwG qGbp]1 mwppbjuHpjw GG tuGl[wGnu.l bG 

qhplit 11l1 62m111pJ111G: 'l12wGw4Lp1t.J. wJG t-111.[ , 4wrtu1 t qrht r · 11 = I , 

ll]lt.n b11 j1q . 

t = -
' 

(4 .2) 
II 

LUJU]lGpG . t1tr1Gbp!1 62mmpjlllUJ! hwtjLUUWJl t u1up~ pwctwGuw(i w11ctbpj1G 
ptuctwGtuo tjbpGbpj1 ptucJwGmuGtpJ1 pt.l.11 4J1w: UJuu1bu, tpt 1[1upt1 pw
dtuGliwG qt1G1!' 1=20' , j1ulj 4t11Gbpj1 pwcttuGmuubp]l. p!14p' n=40, WUJW 
tjt:.pGtpj1 t 6zmmpJmlip 4n1m2tJ.ll WJUUJbu ' 

20' , ,, 
1 = - = 0 .5 = 30 ' 

40 

lU.JUltGpG, ptm1n1l•U11! 30" 6zmmpJWU t (G4. 4.4): 

ut;. 4.4. 
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'1-llU1WJ14blip 4.hpUJhJlP U}l2ll9114. [}ltlp}l 4._p.w hwz4.hg111Jg}1 4.hJlgUWU 
u4qpmup[1: PU~UihU WJ1JlhU uzi.lhl t, 4.hJlgUhl J1iupn4. hwzi.thgntjg , uzwuw-
4mu t nrmzbt J1iup}1 L 4.hJIUJbJlp qJ1llJW4wli }1u11tpuut11}1 u}12L UJWJHp.w4-
4.wb AB wqhajl wutumuwJpli uhontpJ!llUJ! (u4. 4.5): '-lhpuJbJl}l QJIDJw4.wfi 
}1uqhpupg w2 qmui.tllf[ J1iupp zmpJi.tul! 411~4.mu t 4J1mubp, }1U4 11tutl1 owtu 
qmui.tnrnf J1iupp wi.lwq zmppfu: ulJ.wJI 4.5-mu bpLmu t , n11 AB.'4tp2uw-
4_w(i hwz4.bgntJ91! hwi.twuwp t ' 

L=AM+MB=L0+tlL, 

nrmtri ' Lu - J1iup}l 4.rmubp zm1itituni.t 4.WJlllW94.Wb hwzi.thgmjgu t , 
tlL - 411mutr zmrJ1fu}1g u}1u~L 4.hJlUJb!1}1 (jJlllJW4wu puqhpu[i hf[wb 

J1iup)1 Wf[hf[p wutumuwjpU ubOntpjntUU t: 
llL UbOlllp]ntU[l upzm l{lnpp t (}ltlpp 1 pwdwuuwu qupg, WJU}1upu' 

tlL</L. npnzi.tmu t 4.hJluJbpp oqumpJwup: 
tiu~UJbu tpwnu t ulJ.w11}1g' 

M =MC - BC= n1l - n1v =111 (t - v) = n1t , (4.3) 

n11mt11 n1 i.tt11GJbp)1 pwdwumuut11)1 p)1i.tu t u11w cuu1JwlJ.wu L. hwul!u-
4wa zmpJi.tuut11}1 u)12L.: 

'-lt11uJhrn4. 4.w1u1wg4wa i.tt112uw4wu hwzi.lbgmJg[l hwi.twuwr t J1iu
PP 4Pmubp zmJlpfuni.l 4_wmwpwo hwzi.lbgmJgpu qruuwrwo i.ttrujhpp 
6zmmpJWU L UJIW qJlllJWlJ.w(i Ill hWUJ!UlJ.wb zmr}lluubpp uJ12L hf[WO pw
ctwunu.rnb]ljl W]llllWI1JlJWill, WJUpupli ' 

(4.4) 

lo'"' 6°20 
a L"' 9'J()" 

~wilfbgm;g{! • 6 °Z9'JQ" 

?. (' . ' 
' ~L.ot, 
6L/~ 

ulf. 4.5. 
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UJuutl1lln4., 1}1up}1 4._p.w i.tt11ut11n4. hwz4hgm1g1~ 4.wruµuu bu htmL.Jwl 
lJ.bJHlf '-lhput11}1 qimJwlJ.wu puqtpupg w2 qmunn1tu1!11.ipp 4J1urnhJ1 zmp}1-
tu~ L upwuni.l 4.wruµnu hwztlhgmJg (L0=6°20'): liJCinthbmL. qmumu tu 
tJiiipl1 zmp\1tu\1 hhtn hwuJ!GlJ.tub tlbp.utr\1 2lllP.PtuP hwuwpl! (n 1= 19): 4.bp
£]1uu pwquwUJwmlJ.b1ni.t i.ttrutrti l'izmm pJwu htm, ulllwumu t u i.tt11ut1mi.t 

[luptq1g4wo tlL hwz4.hgmJg1f 

tlL=l 9·30"=9' .5 : 

li4.h1wguh1n4. tlL=9' .5 uhbntpJntU[l tlnlpp 4.rmuh[l ZU1Jl\1fun4. l}WJlllWg-
4wo hw24.hgmrnl1u · Ln=6°20', ulllwumu bu 4tp2uwtiwu L hwz4hgnqgp' 

L=6°20'-r9 ' .5=6°29' .5: 

'-lbpuhpp 4._p.w uni.tnJlwpwp qbtlmti bu rnl4hUb[l}l pwdwumulib]lp L. 
ULU lj.WqJ14.lllll h}1uq !1llll.lh [lUI}Up£ntUUb!1ll4.: liJUUJhU, hph Jlltlpp pwcJ'WU
tlWU 'll1G[l' 1=20' L. tlbputrl1 l'izmmpJmuri' t=3 0", wUJw i.ttputrl1 tlJ1w 
qoi.two 4tl1G}1 40 pwdwumu, nrnugpg 4.tiwlJ.wqpi.J.hu 0, 5, 10, 15 L 20 1m
UibCib11J1: liJUUJjlunlj, qbpub11utpjl tlJ1w tiwl}wqpqwa rtlhJlfl gmrn bli mw
tlrn 112 ~b pwctwumuubp}1, WJt 1mUJhGtpj1 pl1i.t11: 

30" l'izumtpjlll U m(ihg11Jl 4.bpubrp tlJ1w JlllJ1WJ2WU~Jlll]l pwlhu(iru U 4_w[ll'i 
zmprJuni.t pwcJ'wUtllllU t bp4_m UWUp, Jlll)lWpWU~lll!1{! 30": ~W6Wfu 4.hpuhp

UhJl}l t1J1w 4.hp2pu 2lllJ1}1fupg owtu L. wnw2pupg w2 qbljmu bu ut4 4wu trlJ.111 
Ullllllajl~ 2U1!1pfuuhp, nrnup ~tu UUlUlllU tlhJlUUputrp pwcJwumuubpp f!tlil 

ut2: Ummql1~ 2m11}1fuuhp[l OwnWJlllU b(i 4hrlihJ1p wnw2Ji.li-qJ11lJW4.w(i L. 4tp-
211u. 2U1Jlpfulibpntl 4wU1WJ1tlWb hwztlhgmjgUhJlp 6zmuwu hwuwp: 

Lj1upp. L wJ1iflWI}WJP UJU1U1UWU wnwugputrr 6}1/ Ul hWUJ!lilJ.uuw (i 
11tuwm u, t114m tlhJluhrntl lJ.wJllJwgtlwb hwz4tgmrnutpl1 mwpphJlmpJm
liJ.! UJ.htnp t tl1Gp 180°: litl1JlW11WJP A 4humrnup ~hwuwmhf[mup 1}1upp L 
4bfim1muj1 hbm, wu4wumu b(i WJ1iflWI}WJP wrmwlJ.hCimrnumpJillU, ru4 
hwzi.ttgmJgmu l}wmwJltlwb utuww' WJ1mw4tum1muwguwu utuwi: UJ1i
qw11wJ}1 L u1up}1 l}humrnGuhpJ! tipwgullf[ AL ntfJJulTI UhJ14.WJwgCimu t wp
mw4tGm1muwguwu qcrwJp!i mwpJl[l: li1lu1w11wJp WJlmwlJ.bumrnuwguwu 
x uJuww u1upp lOW[lph[l UWUUJllllU lOWJlphp t, WJU J!Urµuumti t wutuw
Ubo wpdhpJ1, hpp 4.hpubpuhJlll A 1A2 mfll1f[u lllf[f[WhWJW9 t AL-p(i L wub
liwt.pnppli t, trp upwup hwl.lJ!GlJ.urnu tu : 

65 



UrnnwlthCim1mCiwguwCi ujuwm LllJhmp t qhpwqwCigp tlh11Cihpp 
6zmmpJwCi l.J.Jllt CiwUJ.wmP.4119 , wJul1CipCi' X~2t: "Vl.J.wp 4.6-pg hpluuu t, np 
6J1zm hwztlhgnlJgCihpf!' 

OL1 = OA1 -X} 
(4.5) 

OL
2 

= OA
2 
+ X , 

pwJg pwGp np OL2=0L1-r l 80°=0A2+ X, lllll.J.W wnw2pG tlhpGbpp 6}1zm 
hwztJhgmJ9l! 41..PG\1 ' 

i,.L.4.----c~-~......., l, 
b+~--o---t.nA, 

ulJ. 4. 6 

<.w4wuw11muCit11P. (4.5) hwuwl.J.wpqp wnw2P.G hwtlwuw1m1ul! qm
uwph1ntl (4 6) hwtlwuwpuw(i hhm, lJ.mCib(iw(ip ' 

0 
OLi = OAI + OA2 ±180 (4.7) 

2 

w.1upG12Ci , wnw2l1U. tlhpGtpntl J:!Cipbpgtlwo 6J12m hwztlbgmJgp hwtlwuwp t 
- 0 

ujuw1 hwztlbgmrnCitpp qmuwppCi, wi.tt1.wgrwo qwu hwCiwa 180 L w11I}-
_1mG12t! pwctwGwb hplJ.muJ1 : <.tmL.wpw]l, wpmwqtCim1mGwguwG ujuwJlt 
wq11hgmpJwG tlbpwguwG hwuwp, wGhpwcthzm t wnw2l1Ci ~hpGJbpntl 

tlhpgGhL wump6wGGhp[1 lt llilUJ.bUbfll! (oppGwlJ. ' 196°18'), hpJ.umPll tlbpGJb-
1m~ tlhpgGbt hwztjbgmJgp upwJG 1mUJbGbpg (opt1GwlJ., 22'), n1mCig tiJ12pGJ! 

18'+2)' 
( · - == 20') qbpa l.J.tl1Cip wpmwqhCimpnCiwguwG u]uw1J1 wqqtgmp-

2 

Jll1G]1g : til1zm ltwztlhgmJ9D 4ll1Gl1 196u20' : 
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§ 4.5. O"lSP.4Ul4UlJ IO-b0'1-0LP.S'Vbf', 
q_pf'Ofitb0'1-fl LP.S'Vbf' 

OtqmplJ.wlJ.wG ptnl}111.PmCit11u tltpCitpwJpG ptru}l1JptnGbpj19 mwp
phJitJntU hG GpwGm{, np wnw2P,CiCihpp t1nm u1U:pt:! UJ.Wmpwumi.tmu t WUJ.W
ljmg Lt tlhpCibpwJpCi hwztlwCipwJpCi uwppJ! l}lnjuwppCitlwo t ouimplJ.wqwCi 
llwztlwCipwJpCi hwpuwpwCipCihpmf gmgCiwqmJpCi h qaplJ.wJliCi uwCipwqp
t.11w4Ci trntl, uwCipwqlrn1w4-u wCipwz. wl}lhpntl, ouiml1lJ.w lJ.w Ci uwGpw~ w
tl1hpntl L. wJLCi: Uuiwti.Jw 1.tiupbpp i.tPw qapl.J.Cihpl! llJmzui.tmu hCi l.J.wu 1J1upt1 
hwi1p uwlJ.bplu1tJPP tlpw wpaCiuwG 6wCiwUJ.wphntl qwu l}lnpwqp4mu bG 
zh11ml1 tl.!1w L. zhpmwawal.J.mu 1.PUpJ!: Cl-al1l.J.Cit1i.ti hwumlllf)Jl1lUI! ;tqhmp t 
qhr1wqwGgp 0.002-0.008uu-pg : OUJml1lJ.wqwCi phnqnu1mG t11l1 qppwmnu[l 
pmJJ t mwl.Pu pwpo11wgCihL wzjuwmwGpp . --

wptntullllll1l.w4wCimpJmCif!, pwCip n11 u1u
pp UJLnm4h11J! 1}11lllU t phptlmu ol.J.muwpp 
1.trnu!lili 4wu wGut12wlJ.UJGnpl:iCi 1J11mwl.J.mu 
tnhlJwlJ.wJtJwa aj1mru1wlJ.wG hwuwqw11q: 
'1-w hCiw11wtlnpmpJntCi t f!G6hnmu qpum-
1l]1G, wnwGg pp mt11pg hhnwGw1m, (lG

ph11gt1 hwztjbgnlJg: liJqllJ.llup :13hrn}l1Jltm
Cib111! 12J1L hG hnqCihgGm u ajlmnqpCi wz juw
tnwCipt1 (lGpwgpmu: 

Sw11php qwnmgtjwO-p mCihgflJl otq
uiJ1lJ.wqwG phnqnJltmGhppg, un4npwpw11, 
wzjuwphwqpwlJ.wG L. bpl.wwpwGwqwG 
wz]uwmwCipCihpmu \.tllpwmuu b(i mhju

Ci\14w4wG Lt uJ12pCi qwpqp l'izmmpJwCi 
pbrnµ1u1mCibp , npnGg hwuwp npUJ.hu OUJ
uiJ:tlJ.wlJ.wCi hwpuw11wCipCihp hwGajrnw
Cin1u bG qoJllJ.wJpG L._ gmgCiwlJ.wJpG uwG-
11wq_l1mwqGhpf!: SbjuGJ1lJ.wqwG qwpqp 
62uimpJWU lllJI}tajmp ptnJ}11JltU1 t hwGri.ti- ulj. 4.1 (j)npp OU/tn}l/jwljwli 

uwumu t{lnpp OUJ.tnl1lJ.wlJ.wCi pbnqn1J1m1! pbmp1f/1tn TOM 

TOM (Gl.J.. 4.7): 
UJIW OU]U1pqwqw(i u]utuw(i L. qoJ1lJ.wjpU up4pnuqntaj1 mtum1w1.twG 

11w2uil! UJwmqtptlwa tCi Cil.J.wp 4.8-mu Lt 4.9-nu.l: 
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LmJUp 6wnwqwjpl} (1) hwJb1mg wuqp.WI1wnumu t , (2) uwl1qUWJlllU 

pbljtjmu L wugGmu (3) hnpl1qnuwljwu wupp gmguwljJ1 u112nt.1 : liJum
hbmL, 6wnwqwjpu wugumu t (4) uwupwajlmwltl1 Opjbl[mpt.jJl up2nl[, 

pbqt.[mu (5) lllPl1qutuJnt.1 L wugumu 

(6) nlll.Il.WO!lq 2P2WU!l gmglitultP Up-

12 

6 

2ntl: tiwnwqwjpp 6wuwuiwphp(i 

mbqwqnptjmu t hwpp, pwt}lwUgpl[, 

t}lnpwqpt.[wa 11U11bnu-q0-!1ltntl (8) pp

Ptri.I!: UUgUbtml qbp2pUp up2nt.[, 6w
nwqwJPI! pbqqmu t (7, 9, 10) m (11) 

lllJl.pquwfi.hpntl L (12) ol[mutupp up4-

pnul[maj1 up2ntl bpLm u aj1mm1p w2-

pmu: liJUUilrnnl[, UWU}lWajlUlwltP tnb

UDilill'f}JWU 11wzmmu bpLmu bU r hn

p!1qnUwqwu 2p2wup, B mll.11w6pq 

2112wu11 gmguwl[ut111! L pu11tnu-qap-

4I!: bpqm 2p2wUUbpp qpw t1 qaplj
UbpU wUg bU qwgtltuO- tntuU{! pnUJ.b 

1!U11up2muUbpnq, pul[ wump6wUw3pU 
pwctwUmuUtp{!, npnun wnmu bU dtu

uwgm3gp u1wnl1 UJ.mmutuU nUJ.qmp
JWUp, uwqtuqpqwa b(i jntpwpwu2-

JillP wump6wup htuutup: <Dnpp OUJ.-

J mpl[wqwu Phnllnt!imubpmu 2P2tuu-
1"7:~-,--.-;._ 

ubpp qpw hwzqbgmrnubpl! qbpgumu 

bu w2pg owJu, t!U11 npn1u pnUJ.bubpl! 

quwhwmt.[mu bu tuWtu2tut}lnq' ublj 

pnUJ.b 6zmmpJtuilp : 'Uqtup 4.9-mu hn
p.pqnuwl[wu 2p2wunq qwmwpqtu()' 

Ulf 4. 8. tiwnWljUJjpfibpfl [!fipwgpf! hwzt.[_bglllJQI! hwqUlUtup t 8°28', pul[ 
OUfWft!/wqwfi plinlJillftwnuf ntI1.1lWOpq zp

2
tuunq, 0036 ,: 

<!.tu2qwupw3pu tunwqb1 62qppm hwputuptuup hw!iajmtuumu t gmg
uwl[wJpu uwUptuajlmwq{!, npnq ochnqtua bu htuJllbutul[wu OTW L TS OUJ.

mpqwl[tuU gmgUwqwJpu pbll1}Jl1PmGbpn (Ul[. 4. IO L. 4.11 ), uwp4.ztJ11bpw

qwU OUJ.mpqwqtuG OTM Phn11n1Pm1~, T-20 pbruµ11Pmt!, pul[ tupmtuuwhuwu

JtuGGbppg' pbll}lll.!lm-mwJubnubmp Theo-020 ("Kapn U:eikc" 1,1..{P): 
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uq. 4. 9. ifWfi{JWl)/ltnwq-ljfiWhWUJnT/ft tnfiUfll]WqWfi IJW2Wf!: 

<w2tflignljgf! ' hnpftqnfiwqwfi 2ppwlintf' lf 28 ', mqqwdftq2ppwfintf' rf J6' 

ult. 4.10. fiJ-fJnlJfllftw OTW ulj. 4.11. fiJ-linl]fllfttn T5 

Sb11tuqptul[tuu qhn1l:bqptul[tuu qnpauwl[tuu tuzJutumwupubpn1u, un
tlnriwpwp., ltl1pwnmu bu TT4, T2, TS 62qpl1m L Tl 5 m T30 mbJuupl[wl[wu 

.l3bru1J1ll1mubpl!, npnUgmu npUJ.bu hwzt.[wuptuJpu hwputupwuputp htuGajl

uwumu bu qapl[wJpu L gmgUtuqtuJpu uwUpwajlmtul[Ubpn: fcrbn11ll1limUbp 
TT 4-P. (Uq. 4.12) L T5-U oqmwqnp.i:lqmu ta pbll11DllltntuJpG pupwgpu bpp 

wligl[wgutuU, mtuJubnubmptul[wu hwGmJpp l[tumtu11uwu, I1u2uibu utuL 
mw11p br1 puctb.ub.ptuqwu Juuajlpu b.pp puauwu cttuuwu w Lt: 
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ulj. 4.12. /iJ-lm1J11ljlw TT-4 

'LibplJwJnniu TS }}brn1nunnu wpmwrunJmu t bplJm mwppbpwlJGbpnlf 
m1111w6p.q zp2wG}1 hwppw[wiJinq (GlJ. 4.11) h qnUUJ.bGuwmn1u11.t TSK 
(GlJ.4.13 ): Y.t112pGGbpu octuutwa bu OUJ.tnl14wlJwG uwGpw~wiJintl h uwu
pwaj1mwlJntl: <!,wztJ.wp11wJrG uwupwqpmw4}1 olJmuwpp mt11wruitl_wb" t 
11rmwtun11ntlwlJ)l olJmuwpl1 tinrwl1G : 
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ulj. 4.1 J. T5K pb11IJI1ljlmft 
r}fi!]l1wump mbup[} 

ulj. 4.14. Tl 5 p lmijnljlznft 
[}UI]hwump mliupp 

ulj. 4.15. TJO pbnlJ11tliwf! 
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lc>-brn p11!nnlil1p T 15-p L n 0-p Lil ttuli [1l1LU4w (j Lili: 'l1 JI LUliq!1q LUlllU SJ )1li11 

l li4 -+ !-J.) 4]1111unt.j111li L pbn1µq)1mw1]1li pliptu4plibp]1 w li4_pn lilihp)1 ,'LUtfl 

tiLuli. lnu(imJJ3lUJ]l li qh11qLqJ1w4mG qtuliqbp)1 umbq i'Hhuli L mLqw41nu4tuQ 

lnulirn1pGt11]1 4wm tu11uwli dwthuliw4 : fcrtrn1nL1nn T30-u (GlJ. 4. 15) Liw

)uwmbul(wil t h)1t.iliw4wlirnu mbqtuqpw4wli hwlinqp Cibp[1 4wmwpt.lwli 

llw t.iwp: fct b111µ11] 1L11 Tl 5-11 4t lim1mliwl(upt.iwli lnu u1up Ill U]1 ouimJ14wl{luQ 

luup tiw 1nu Up. ]rnl1 T30 pbmµ11[1L11Uh]llllU LUJll Gu1wll1w4J1 hwutup oqL11w

q11pornd LG 11)nntutunrpn~tu4p. npp 1]n\p)1 luq1)1q11liw4wQ lj)16wljJ1 ptphp11g 

hbU111 llJU1ITTljlllli r. mqq1.uo[14 lfllllL PJW U, 0µ_1blj m)nj11lj 11t111]1 li hppl1 L 04111 1-
.JlUJl[l ut19ml l\llLJllUUl1Lnt{n1 u l]tu liq(it.iui(i 4btn)1li <.1111t1qnCitul1tuCi L llllll]lU

li l1q zp9tulilibp11lj lnu2tJLqmJCJliLpp 4wll1LUJ1ljnni hli 40[1ljw.J]1U tiwlipmr1)1-

m1114114 ll 1qq mo)1q ; p9tuli]1 ljptu llwppw,1 tulj1 <4tu rl-]llllm]u1111nt{ wl1]1 4.11w 

tnli11tu11pt{rnti LU ot.4mj14wL1 wli lizwGn9GL1L HJ!nGp G2tuliwljbm]1li 11!1L11w

2 l 
0 ! I{} 10 JO 40 50 bO i 
; j .; ; . : .. I ' J I.: 1 

I I ' ' ' ' ' 

10 IJ 2J 30 4) 50 '/JO 
180 179 

'L.-l;. 4 J 6. 

ulibnnnHl wyuuqwglit1111 hliw11w

L{u1m1p.J111 Li t(i pGatnnul: TJO pLn-

1µ1t11m)1 htIU}]I! U)rwctwti1uli Lu4 Cll U

llLUJlllti \: tibUILUIJLU ljtU LI ll]LUU1.JLULij1 

hjn\liwlj t.im!up: 1 1-w li t{wqbq lirnti r. 
4nti111tt4L11[1 pw211 L lltuptlLUJI t 
t.µ1pilj1pp ti[1 4tm)HJ tlJlllUJI u1Lqw

tf111!u bp11 hunhu [! 

t1 ljLU]! 4 .16-nitl upumljlip4tu i'r 

t uwUqqw4 wJ]lli t.iwGpw11]1L11w 4J1 

UlbU!llJW4w Ci llW2Ll11!, 11JIU1Lq 11]1-
Ul!HlJI L11hu(imli t lmj1]14nlimljmU li 

mqqwoj1q 2J12wliULJ1!1 pLu<JwU111J.l-
Gtp]1 tunwGoGwgt{Lu o ujtuui4tp

liLpp , j1li,'u1tu LiwL uwliqqw4J1 Ll]LUUJljl11111 

Ljtt.ipnlj L uwG1111w4n4 hw; ljLqm19Q npn2ljmt1 t. hLU1L.JWl ptuliwoL114 · 

s = NI + k 'II .J.. O. !lul ; ' (4.8) 

11pmbq · :\ r 1lnlpn4 4lumwpw o htuzt{ bymJ qLi L 
I; - uwliqqw lj]1 pwd111lit.iwu q]1liL1, 

k . uu1LiqrJLulj]1 pwawUmti Qtp]1 p]1 l]r1. 

a - tU.'J2LlliLul/m4 quwh1um4wo uwliqqwlj_j1 ww uun1u1tu4Lu lilibp]1 p]l4p 

Uump l1 ptptjrn ti L n1m2 ou1ulj14Lul1w u pLnqn1j1mliLp!1 hj1lilituljwG 
m b ju G ji lJ LU 4 w Li p G Ill ptu4j1 Jill: 

{!run 111111 tr ./. I 

1![irnptu q!1pp 
~ 

T.• 11 I I~ T " i I 

I 25 .2' 1. \ 
_ ) ~ h \ I 

-·'Y.l - ·:.C i . ~ Ii ~-

·· : 1!~;mu t11nqmjwl1 i1 ti1 112nJ1tt1y111.tlp 
i ·Plpllutuqtiu1Li uu1htituup 

.. :~ ;,:l)llll)lUJ Ji ptiltilllli tilllli l\tlli[I 

"" 1 hn11t1q11li 1ulpuli .'1121ul1j1 

!'I 111 l)lllU6!iq 2[l:)LUUJl 

2ti !. 2ti 
----i 

3)-)) (•fl (11) 

2)-35 -\5 

3.Y 3' l ~ . 2 

TT-+ l1 T5 pbrn1n1)1mUt11]1 lmJ1)1q11Uwljtu U ljwti m1p1wa!1q 2J12LUliG t rrn4 
!Jt :J.'tlLqlllJ4 plipb]14LJI11 lnutiwp. tUJll n19ml.iliLp]1 tinmwljw pwdwl.irnuliLJ!]ly 
1u1lil. 1)Lljp timqlj rnt.'i l pj1uLljll1ll[l, pwtflmG!1Ljj1 U[UIU1tl tu li ti]1211q114: l1wpl)LU

!lllJ p]iuLljmnp limqt{wo hnp!14uliw4w!i (llll]IJLua ]1q) JJ12 wCij1 qilj14J1U lnuliw
;qtuunuujmulinq w um]16wliGLp]1 L 111m1LGLpj1 J3]1L{ p, LUJUlllhbmL ljtU)1Iµ11 ti Lili 

t.itu Lip1u.1LUL/1!1 UlUUljl]lUljlllj hw2tJ.t4m14 JIU Ln j1 li r1L112 uj1 <'..n11!1q11Gwljw(i (Illl ]

lil lll)!1q ) / Jl9tUlill t{ 4LUJlllLULJljWO Jj!]lLj hw; L{b.LJlll JlJ]l hwtJ. tuuwp 41]1Li ]1 LUJ l] bp
lpii luuyt)LqrnrnGLpj1 t.µ1 1tiwpj1Li : 

\.f"/ " · ) lJ./lfllfltJWfJ. Wf! 
/ 

/ ~~\ =fW(l)}WJWt/1/7 
- - --·- _ _ I_ . . ·- · -

U1 4. I 7 TT4 /, T.?O p fim1nU1w tit,p/1 

f!W/ 1/w{ij}lllj/J{j hiUjllilUJIW fi/l[J 

Wf!WfJgp 

Lf//Jp 

7, 
·' 



'Ul{wp 4.17-11 tUiw gmJg t mpqwo uwGp1ll.1mwlJ.nu.l tpLmgnq lmpp.qn
GwlJ.wG L m1111wal1q zp2wGGt11l1 pp.utlJ.mnp umgqwb qop.4Gtpl1 UJ.Wtnl{t
J11!: 4.17w Gl{wpmu UJ.Wml{t11tlwb op}1Gwl{p. hwuw11 hwzqtgmJ91! hnpl1qn
GwlJ.wG 2112wGntl ltll1GI1 321 °00'-r-l 3'42"=321 °13 '42'', Jm4 nu1riwa p.q 2r 2w
Gml' 178°40 '+ 13'42"=178°53'42": 'Ul{wp 4.17p-mu UJ.wmlJ.hpqwo op)1Gw-
4P hwuwp nu1ri.waJ1q zp2wGnl{ lJ.wflilwgqwb hwzqtgmJ91! lttJi.Gp 358°48', 
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put{ lmp)1qnGw4wa zp2wanl{ l{wflilwgl{wb 
hwztlhgmJgl!' 70°05' : 

10-hruµItlimat r}1 ub2 hwmmlJ. tnbIJ. ha 
q_pwlj_mu WJUUJ.hu ltn.>.4wb qppnulJ.nUJ.}14 ptn
rinwmatp'[! (qppnptnqn1}1mat11I!): lf.pwap p.
ptagpg Gtpl{wJwgamu tG oUJ.mpl{wlJ.wG ptn
rinwmatp, npnag htm, l{wnmgl{wopwJpa w
nmunq, upwlJ.gqwb ta qp.pnul{nUJ.ahp[!: '-ltp-
2J1aatp}1u nnumµg ltw1111fl t lJ.wmwpbL 60000 
UJ.U1Il1JUI uhl{ ruiUJ.tnuL liJil qnpbl112Gt11mu qp
pnul{nUJ.J! hwaqpuwamu t wztuwphwqpw4wa 
lil12optwqwap lllI].IJ.lllpJwa mlijI.>.{!, npp hwp-
13mpJmamu mtri.wtlnpl{mu t nnumpp UJ.mm
uwa wnwagp'(! (al{. 4.1 8): 

Cl-npop.pj1 oqmwqnpbuwa GUJ.wmw4a t 
wztuwphwqpwl{wa up2optwlJ.wGp lllll.IllllV
JWa wl{mnuwm npnzmli[!: '-ltp2}1au hliwpw
l{npmp Jlllli t uGo tnm u wnwaa p.G tl tpgpwa 
gwaqwgwb l{tmmu mwpqw gwGl{wgwb ctw
uwGwl{, wal{wtu tri.wGwlJ.wJllfi L. WJL UJ.WJ
uwGGtp[1g, npnzhLm q0-11 p.ul{wti.wa wqpum
tn[!: UJ11UJ.Pu}1 hGwpwtlnJ1lllJ3JWli wnlJ.WJ!llJl· 
JWUp, ql11mphnrµ1tl1mabp{! lJ.wru1ri. ta oqmw
qnpbt.lh1., opp.awl{, pw11wG6wt.lGhp}1 hwamJJl· 
Gtpp hwuwp, pwquwGlJ.jmaw4npuwa l!a
pwgpatpp wagl{wguwG ctwuwliwlt L. wna: 

Q.)11mptnrµii.PmJ1 l{nUUJ.Lhl{mmu umamu 
tG hhmLJWt hl1uaw4wa uwuhlll!· 

1. wGti.JmGWiWtPWltw G hwpuwpwGp, 

uq. 4. J 8. q.ppnuljnUJ op)1Gwl{, ]JlLugmg}1( hwzt.j_wapwjp.G hwpuw-
pbnIJ1llftw pwGpnlj_' wqmnltnu1uwmnpn4 oclm4wb oUJ

mplJ.wlJ.wG ptnrp11.Pm, 

2. 4LWlitu6L. UJ.WUIJWGJ1 uituim4 qppnplnlt, 11111! mt 11w1wt.lmu t ptn-
1111tl1m)1 mwlJ. L. 111111 UJ.WUIJWG]1 Gt r unu.I uit11wlJ.1uJ 4mu t 611 6wliwlJ.wtlnp 
qj11mulJ.nUJ, 

3. uGuwa p1nl{, lJ.wq1hlwo wl{mumuwmnJij1g , hwumwmn1G hnumli 
PE 4ml}lnfuwl{wGP. l}lntuwpl{1111 umwm)14 lJ.P.uwhwI].nru1J1.>.-4bJlwl}lnlul1il1g, 
~wl}lm1 uwpptppg, wqqwG2wliwJl1a liP.2ngGtr1}1g L. 2tpuwlJ.wpqwqnp)1~ 

l;w11uwpwapG tpp.g 
Q.J1ru1phmllll.Plllll lllhI].wGpnu.1 mtriw11pqmu t zlllwmlitl}1 411w L. 4tam-

1mliwtln11tlm u mpqwb lJ. hmmu: 
4-)1pnptruµ11plll)1 wzfuwmwlipl}, ljwUJ.tlwb qbtpp. wql1ummG bpP, n-

1mzuwa htm, hpual[wb t htlllL.Jwl hwmlJ.mpJmGGtpfl 4pw. 
I . 4wp11wliwj)1G 4tm114p.g l{wfu4w b wqwlll q}11mul{maj1 hwl!llJ.mp

Jllllili t' mwl1wbmpJwG ut2 wGl}lnl}lnlu UJ.Whu1wlihL nnmnrJ1 wnwa~mJ1 
UIU1U1UwG mqIJ.IllPJlllU[!, 

2. 1111lllnJ1f1, npl1g l{wlutJ.wb t 6n-
6wGwl{wJ}Ili pt n, wnwligp)1 hwm
ljm13.1m li G t · hp4J1P. UJ.mmuwli wqqt
gmpJwa mwl{ l{wmw11t L UJ.Wppbpw
ljwli, hwuwiwtP mwmwGmuGtp, n-
1mag hwtlwuwpwlJ.zntJ.wb Il!llllPJma11 
hwU'[!Gl{amu t wzJuwphwqpwlJ.wG lil1-
2011hwlJ.wlil1 111 I].I].lllf}JWU hbm: 

t;lipwqptGp, hpl{pp uwl{bpL.mJpP. 
npL.t l{bmmu mt11w1111tJ.wb t wqwm 
ql111nulJ.nUJ., npl1 nnmnpfl wnwagp[l 
qr1wl[mu t hn11l1qnaw4wa I}Plll J3Jmfi 
(GlJ. . 4.19) : b pl{pp UJ.mmt.lwG hbmL.wa
p114 nnmnpp wnwGgp[! hbmqhhmb 
tllntum11 t lIII hnp}1qnuw4wa tl}16w41! L. 
4ty ct1uu hbmn llll[wb l{hmmu qwn
Gmti n1.1111whwjwg hnp}1qnG}1 hwp
PlllPJWG ati.wmuwup: liJ11 bpL.mJpJ! 
m haj1 t mlitlim u WJU UJ.Wm!':iwnntl, np 

l 

u l1 4. 19. Uqww qftpnuf;nu1 

nnm11p)1 wnwagp1~ mwpwbmpJwa ut2 uiwhuiwGmu t 11p 4p.awl{{!, Im4 
hn11J1qnG)1 hwppmpJmG1f l}l:nful{mu t: t-114J1l1 uwl{tpL.mJp}1 tll1w l{wCiqliwo 
TJ11mm1J1 hwuwp hn11P.qnGp. hwppmpJwG wpL.tuwa uwuu li)1zm r 2amu t, 
1111G J!UY.wL4mu t )1ppL. lmpflqnaJ1g tJ.hpu wphqwlJ.11 pwpopwgmu L. wligmu 
LUpL.htp)1g w11L.Umlllp : 
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'1-pmwri4b!ip mnnnpp wnw!igpltg 4wtuqwo 6n6wliw4wJ}lli phn 

(Ci4.4.20), npp oqmmu t uiwhuiwliht nmnnplt wnw!igpJ! hnp}lqnliw4w!i 4}1-

l 

-r, 

G
HC 

n, , 

X - ..... --t ~--...... -~I 

F 

ul;.4.20. tin6wfiwl;wtfnp 
qjzpnul;nUJ 

6w4mu: ~bmhwpwp nnmnrilt wnw!igpp 

4Jiw wqrµnu t Dl.IJ.rtwnltq hwppmpJwli 
Uh2 l}lllUllltJ.npqwO hp4m met (!i4. 4.21 ): 

liJI} wpmwppU mcthpf! umtiuimu bU ajl

pnuqmaj1 uimm uwU wnw !igp ltli mbqw-

2 lllflchl ht mctbp}l wqqhgm}}JwU mrtrtnt}}

JlllU Uqwmuwup n11J.11whwJwg: fl..nmnplt 

wnwugplt WJI} zwpctmUJ! lmp}lqnUw4wU 
hwp}}mpJwli ub2 4nitl.mli t wnwUgp}l w-

nw2f!U}}wgm}}Jm!i: liJU u4u4mu t qpn 

wpwqnt}}Jm!ipg, WJUmhbmh wµwqnt}}
JmU!i wtlbtwUmu t h hwuUmu wnwqb-

1wqn1fo!i wJ!i ctwuwUwq, bpp wnw!igpp 

qmUtJ.mu t u}l2opbw4wUp hw11pmpJwU 
ut2: 

~wuw4wpajl }1UbJ1g}lwJlt hbmhwU-

pnq nnmnp}l wnwUgpU wUgUnu1 t up20-

pbwqw!i}l htuflj}lll}}JmUn h wnw2J!Uj}w

gmpJwU wpwqntj}JlllUJ! u4wuu t Uqwqb1 

upUih qpn JWqw!i !izwUwqntj}Jmli: '1-pw

Upg hhum uqutJ.mu t wnwUgp}l wnw2nU

}}lllQlll}}JmUn hwqwnwq nl.IJ.rtlllPJWUp, 

uiwJuwCiwtJ.nptJ.wo n11J.11wn}lq md'bJ1}1 

"lllrtm}}JW!i l}lni.tintuuwup: UnwUgpJ! 
bp4flnPJl wUqwu qhwm}l u}l2opbwqwUJ!, 

uwqwJU qnpoppmu 21.}luwa mctbpu w

nwUgpp mwmwUnulUhpJ! qu4ubU uwpbt 

u}l2opbwqwU}l htup}}nt}}JWU Uqwm

uwup, u}lliih np wnwUgpJ:! ihWUJ:!U4Ul1 

up2ophwqwUp hwppmpJWU]}'. liJU 4h-

mhpp, npmhq wnw2pU}}wgwJitU wpwqnt}}JlllUJ:! hwtJ.wuwritJ.mu t qpnJ}l h 

npnligltg uquqmu t wnwUgplt hwqwnwq wnw2nUpwgmpJmUJ!, 4nLqmu ta 
qwpowtimtuuw!i qbmbp: uqwp 4.22-mu uiwmqhpqwo t nnmnp}l wnwUgp}l 

mwmw!imU:Ubµp hwqwuwpw42nuw!i tJ.P6w4It Uqwmuwup L. UpwUg lllJl11Jb4-

gltwU }}hill}!llltmlt u1uplt qpw, n11mhq ni, nz, n3 L.14 mwnbpnq gmJg bU mµtJ.wo 

11w11owtimtuU:w!i qhuibpp hwzqwUplib!ll!: 
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r 1 

F, 

ul;. 4.21. Q.jzpnul;nlllfz wnwfigpjz 

wnw2[!fipwgmp1mfi{! 

Uq}lummlt npnzuwU wz_luwmwUpp 4wJwUmu t hbmhJtutmU:: libuip 

411w ql1pn}}hnrµ1lltuiti mb.r]_wqµh1mg h 4bUmpnCiwgmu}lg hbmn, unmwtJ.n

flWUJbu qm1u!inpnzmu bu f!UUl pmunllt: '1-pw!il1g hbmn u}lwgUmU b(i qp
JlllU411UJI! h hb(ig np upw IlilUlllJll! hwtJ.wpmu t w!ihpwcthzm UJUllllJUlCibp, 

wqmnqn1puwmnµ}l up211gnq hwfiqmu hfi l}WflGWl.}lntuuwU qhmbp}l ll1, ll2 

h n3 hwzqbgn!Jglibpp: 

uf;. 4.22. '1-wµd wt/mfurlwfi l;tmfipjz hw2tf fignugufiµ[! 

~wtJ.wuwpw42nuwU No l}flllt}}JntUfi npnzqm u t hbmL.Jllll pwUwnhnq' 

1 ( n1 + 11 2 , n2 - n3 J. No= - -r . 
2 2 2 

(4.9) 

flpUJbuq}l npnzht hjmu}lup mtru:! ' MC, tuJultlip!i , Up2011hw4wUp mq

llill}}JntUI! qhuiJl hJmupu, umwgqwo No ubom}}Jntfipg uitmp t hwUbt qnp-

0}11211 !!J. hwumwuunU mrtrtntUI! (Uq. 4.23): 

MC=No-!!J.: (4.10) 
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----------··~··-" ''' •"'"'' " ' . 

1.Jlj. 421. Uq/llfnlln/1 npn2nuf[! 

llJGmhbmt,, pbmµ1L]1m[1 qpmw4G nup1mu bG op,1b4m[1G, HJljl wqj1Urn 

U1Jl wuhpwat2m t npn2b1 t pbn11niJ1mJ1 hn11J1q11GwljtuG 1J1Up11Lj 4W[l11JllU M 
hwzl}tgmJg[!: UqJ1u111 m1_1 Bfll12mu bG hbm hJtUt pwGwo Lntj, 

A-"M-MC=M..,. ll-No: (4 . 11) 

§ 4.6. OrTJSt>~U\-iU'l.1 fO-bO'l-OLPS'VbPt> 
USOJ-.Q.OJ-.IJL,bPC 

OL4mf14w4wG ptrnµi1J1mGbpQ u1bmp t pwtjwpwpbG G111Ju L.p411tu2w-

4nu4wG UJlUJUWGut11t1G, J1Gz Ljb[lUJGllWJJ1G pbruµ1iJ1mGb]lf_l: Ou1uiJ14w4tuG 

ptmµ11J1uiGbJ1p hwuwp wwgmg}1z ummqt.jmu bG 4Ln11 hw11ptu~wt.fl11 , 4nu

L4bGuwuinpp, OUJm]141u4wG n11111w1wrQ Li 11l1uiwuL.bnw4r!: f2wg[1 1111wli)1g, 
mq11woj1q l112wG)1 13tJ.LU4.11uwG mwppbprnpJwG hbmLwGpnt.j qpnJJ1 mt11]1 
(QS) uuimquwG Li pbpuwG wG4.J111 GGbp[1 111m2uwG awuwGwlJ. oqmwqnp.o

Ljru1 pwuwoLbpG mGbG LLIJl mbup : UJUUJbu, TT4, TS , TIS L T30 pbmµ11)1m
ubp)1 lnuuwp .'2S llJmzljmU t hbmLJWl pwGwoL.ntj ' 

CU + C::> -t- 180
11 

E2S==-----
2 

fi}bpUtuG v 1uGljJmGGtp11 TT4 Lr T30 JJbnrp1L]1uiGbp!1 htuUtuJl 111m2rnu 
bu LUJUUJbu ' 
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v = G:J- cu -1800 
4wu V"-" Cl!.-QS-=~25-Cl!.-180') : 

2 

T3() pblll}J1J)!U1[! llll1I]WOjlq lJ!}!WUjl W]JlllWl}WJJ! hW(lf)WillltP 2111uj1,11-
pJ! lnuuwp wGlqnuctb2mmp.1wG ritummu (tpb .'2S i.lbo t 2') .'2S 11w116u111 u 
bu qpn ' 4w11qwtju11J1i L4U1lllU1w4Gb1mtj , mbqwzwptthp1tj lmp[1quGw4wli 

gwligwpbll_l llll1!1WO[lq hW]lpmpJWU Ub}!: 

.'2JlllJP mtaj1 m1111uwli hwilwp, mr]llw6J1q ?Jl2wGp tlJlw mb11w1111111 t1 

bG C~-.'2S hw2tJ.bgnljgJ.!, WJUlllhbmL. 4w11qwtJ.np[li L4UllllU1W4Gb11l1 u[1211-
gntj lmJ1pqnuw4wu gwligwpb1J1 hwt1J.!li4bgum11 bu q]1uitJ.m1 4bui}1G, nJ1)1G 
tjJ.llllWUUUllU[ t J1G QJIIIJ[l mb1Ui 11JlllJUWU ctwuwGwlr 

'l-pwuj1g hbmn 4114Gmu bG 411lJ1uwglmG utuwlJ1 L. qJ1n.1J1 mbq}1 uuin1-
qnuiGbpp : 

flu1qljwO pbmµ1]]lU1[! U]bU1p t pwtJ.WJIWJl]l hbmL.JWL L4WhwG2libp}1u. 

1. L11J111w11wJ}1 Ljj1w,1]1 ltLllJl hw]!pw~wt.fl]1 wnwugpu L4bUlJ2 t 1l1li]1 
qmqwhbn pbmµ11J1m}1 m1111wo]1q wnwGg12}1G UmlllquwG hwuw11 lmJ1]1qn

liw4wu 1112wGj1 w1J.lJ1WTJWJJl Gwtuwl4bu uu11114Ljwo q1wGw6L. hwppw~w
t.flntj L. hw11pwpbJ1 u1uimuiw4Gt1111tJ. pbmµ1lJ1m]1 u1uiuiuwG wnwGgpp pll-

111111.l tu nup1woj1q 111uup.1wli: bpb 11J1wti!1g hbum 411111 hw11pw2wt.fl]1 pzuip-

41.! quiGtJt1 WtlUIIlllWJ]l 4bGUljlIIUlll1i. \UL4W L4lllJUWUl! 4LJ1u[1 pwtJWIIW[l

tJ.wo: <.w4tunw4 llbUWlllU 4LllJI hW(ltJWiWtP)l 111J11Ul~ L4UlllllllW4Gbpj1 up2n

g11Lj pzmJ14l! pbJllllU l;(j 4bLIU1(lllU : 
2 Ou1mJ14w4wG 1111111w1w11]1 q]1muwG wnwugpp L4GU1J2 t hwl.l(!G4GJ1 

pbmp11]1mJ1 L4U1U1Uwti m1111wopq wnwug12l1 hbm : Uuimq1huli l1wuw11 ptn

q111)1m1! pb[Ulltl b[i w2tuwuiwG12wJJIU lllllllpJWU, 4hliU1[UIUWLjlllllllll bG Ol4-

mj14wljwG m1111wLw1111tJ. L. UJU1U11llU w1lu1w11wG: bpb OL4U1]14w4wG n11111w

LWJll! mb111u1111tjwO t 6}1zm, 4bui[!, 11pJ1 tlJ1w 4bGmJ1nGwgtjwo t11 pbmµ1Jl!

mp, i l4bmp t 2t114J.1 m1p1w1.w11)1 turu111tjw4J.1 hwuw4bGmtmG 2112wGGbp}1 
4bGmpnGJ1g: l;_pb U!LUJULUU(l pwtJ.wpw[ltJ.tuo zt, m11r1mt.lp 4WUllU(ll1lU b(i 

llll')'1WlWJlll opJb4m]1LjJ.1 uibqw2w[ldntJ., J1u4 TSK pbn11nJl!mGb11mu' nuir1w-

1.w11]1 oltmuw11[12p2tuGw411 L4U111lJUllltj: 
3. 0bm1n1]1mj1 m1111luo}1q wnwGgpj1 pbpuwu 11tl412111t1, 411uL4bGuw

mnpQ L4GU1J2 t lUL4WhntjJ1 llllll'lllWOjlq 2fl2WU1ltj 4W[ll}Wgtjtuo hw2Ljbgmrn]1 

'fHlLJ!WU1pbiJ1 uwhUtuGGb1m1u wGt.flnt.flnjl.1mp.1mGp: Uuimquwu hwuw11 
r1lim1unu bG htntjmu u}1 LWtl uibmuGtu1 4bui L. uiL11w111unu ptmp1L]1mu 

WJUL4GU, ll[ll4buqj1 bJ141ll hw11pwpbp UJU11l1U1W4Ub]l[I uj1wgGm1 q}IOJ.! L]1uj1 
111q11whlUJW9 11J1muwG mqqJ1G: Ummqt.jwo qtwGwoL hwpptu ,1 wtJmtj pbn-
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q111lnnj1 u1uumiwG wmuGqpl! pLrum1h(i1mv1w6pq tl}l6w4j1: '1-J1unuCirnu bli 

uliui11wo 4tuij1u L pbn1J111l1uit1 lllllf\W6[1q 2112wCiml 4wuiw11mu i\1 hw24.t
gnLJgu: Qliuiptlwo 4tuit1 nu1qmpJwilp , 4nuuituuwg[1wJJ1 uwlulwGLih111mL 
ptm1µ1tJ1uiu phpmu hCi 11hutl1 wnw2 L hLm: U.111 Guiwuiw4ml hwJlpwptp 
uiu1111mw4ut11p uJi211g114 uihqwzwpctmu bu hnpl1qnuw4wG 2112wul1 w1l1-
11w11wJJ1 c.uwGwoL hwppwlwtPJi P2U1}14G uum114.wb 4hmp 11u111111pjwi.lp : 
fc}brnµ1JJ1uit1 ptp4.w0- 4.116w411a.I ajrn1w4I1 un11}19 m1111mu hu uip4wo- 4hU1pu 
L 11u111wot1q 2r2wu114 lj_wU1wpmu A2 hw24.hgmJgl!: "lw.1uwGI1 pwtlwpwp
uwG qhuwmu A1-A2 uiwppbJ1111pJntG(l ~uihuip t qhpwqwugp qnuuitliuw
q]1wJJ1 utuwL11G : f1-11wuj19 hhuin lj__plj_umu hu GmJG q111101111111p.1mGLih1111 ' ph
pb1114. pbntµi]]lUl(l w2 L. owtu: 

4. Ouiui[14w4wu 11t1uiwuL.hnw4[1 wnwGgpJl UJhU1J2 t ltiG]1 qmqwhbn 
IUIU1W4J! qpuii.llu(i umwugp[1u : "lw_1uwG]1 UU1ntquw(i hwuwp qpuiwumu 

hu u}1 1wt.1 t11Lwgm1 4hm L phmµ1l11uil1 hnppqnGw4wG m 111qqtu6[1q 
2J12LuGuh11114. 4tuU1WJ!lllU hwuwuiwU1wutuwliwpw11 A1 L B1 hw24.hgn1.19-
ut11J1: U.1GmhhuiL WJil UlllJU 4huip(i 11J1mwG111u h(i ry1U1wuL.bnw411 uJ12nt.1 L. 

U11]!J!g UlllJU 2112wuGt1m4. 4WUlWjlJl!U A2 L B2 hwzLjhg111.19Gt111r l;ph hw

UWllJWUlWUjuwG hw;4tqmJ9Gh11l1 uiwpphpmpJm U{!' A1-A2=B,-B2::;30", 
wu1w u1w.1uwGu pw4.wr1w114.wb t: <..w4wnw4 11tuwmu 11J1uituuLhnw4]1 
11J11112u t{lnt{lntumu hG m1111'1L uim111U1w4ut1mtl : 

§ 4.7. fO-bO'l-OlPSP Sb'lU4U301'lfu 
UClvUSUu.illi3P'U '1-f'01'-f0-3U'U 

fO-bnrµitl1U1p U1hf1W4WJlll u(i w2tuwmwGpwJJiu 11JllllflJWU, 4wqu4wo t 
urw wG4.JLUu qwqwpp tlJiw 4hlimJl1lGwtJ.nJl1lttipg L t]iup]1 hwppmpJmUJl 
lu111[1qnuw4wu 1111111pJwli ph1m1ut19: U2tuwmwup]1 hbppw4wu111p.1muu 
hhmLJWtli t. 

I . UG4.JwG qwqwpmu, 4tml1 t.111w mh11wriru1lu hu ;mwmJ14J.!, np]1 
4.rw ph111]11lPU1U wu11wgGmu h(i 11JltlWOJ2WJJ1U UJllllllU1W4n4.: CU1wm]nH1 
4.h11]1G hw11pmpJmliu www~wt{lntl ph]mttl hG lmppqnuw41u(i 111mtpJwLi, 
Upwctwt1wuw4 hWU[!ulJ.hgtlmti t lllllTJ.WLW[lll 4LUU1IIIlliU wuluwG qwqwp!1 
hbm: [1-pw hwuwp zmwtnJi4I1 mhqw2w11ctmti tG 4hU1[1 4J1w L t[int{lntumu 
nmnt11Ji PWJ10[1lllpjmuli WJUj2WU , uJiu~L 11[1 UjllU qtJuJilju [!UJµ11uJ1 lm11!1qn

uw4wu IlfllllpJmG: ti;qjlpm 4hGm1mGw4_n1m1uu 4wmw114.111u t ;mwm]1411 
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q1tuJ1 lJ.I1 tl11w pb111µ11J1U1j1 U1 t11wztu pctntl: l!...111 Q.Gpw qpnui pnq wq Gmu hG 

11J1tlwO-pwJ]1G U}Ulmmw4u, trn4 hhU111, ~t112uwqwG lJ.huU11mllwtln1m1t1G w-
4w11mL1ntl , u11p]19 wupwgumu: 

2. <..wppwLwtJ.1!1 (hw11pwLwt{lh11l1) L hw11pwpt11 UjU1ntUlwlJ.uhrl1 oq
(impJWLlp 1Jn.lpj1 hw11pmp.1mG[! phrunu bG lmpJ1qnuw4wu rum1p.1wG : '1-ptu 

hwuwp lmppqnGwlj_wG 2r2wut1 wJJi.qwqwJp hwppwLwt{lJ! mh11wlJ.w..1mu hG 
bp4m lJ.wUWJW4w(i hwr1pwphJ1 UJUllllU1W4Gh11t1 lllf]lllllpJWUp L u11wctwuw
Gw4 tlh112!1GLihpu uimmhl114 mw11php nUJqmp.1mGuh1m4, hw11pwlwt.11t1 pzm]1-

4I! ph1m1u tu 4buU1pnli: G}14Jm11f1 hw11pw>wtliJ1. wn4w.1mp.1wG 11tuwmt1, 
lipw P2U1]14u phjlJltti hG 4hliuiJl1lG t1!1wJu tp1m1u1 hwppwptp UjUl!Itmw4ml 
bpb phnrµ1t]1mp hnrj1qnGwlj_wG 2Jl2W Li p 4pw wn4w t upwJG uhl} hw11pw

lwtlI, wu1w hp4m uimm mw4Gt11mj u11w P2U1P41! 4hliU1jlllU pb11t 1mg hhmn, 
WUulWllWU UJU1UllllU bG 9011 L. w;tuLUmbL11tl ill1wj li hJljlJljlJ} UJU1lllU1Wl}n4_ , un

pJ19 hwppw~wt{l]1 p2ml14I1 pt1m1u hu 4tGm1mu: Un4nJ1wpwr1 1t1upt1 pbpmup 
lmp]1qnLiwl}LUG 11lllllPJWU ilb4 wGqwu[1g Ll1 hw211114_mu, npl1 hwuw11 Gz4wo 
qi1110-m1mpJmGu wGhpwcth2m l: 4!1lJ.uh1 til1 pwGp wGqwu: 

4wr16 41111utp mubg1111 wu4.Jmuut1m1u IlU\IlWlill!llltl 4hGU1flllUw4n
!ll1Ltli~ uitmp t 4wuiw11t1 hGwpw4n1m1p.1wG uwhUwuuhpmu tipzm, pwup 

1111 l}hGm1mGwtln11uwG L. 'lJiuiwuLhnuwG utuw1CihpJ.! hwl}w11w116 hwtihuw

uiw4wG hG wG4.JwG 41111utpt1u : 

§ 4.8. ~Of'M20'UU4U'U U'U4301''U'Ubf'P 
'.)Uc!>ffMJC to-bn 'l-n LPSO'-l 

Liwtupwu lmpj1qnuw4wG wu4.Jwu Lwt{lmtl{l, wuh11wcthzU1 t ph111µq}1-

m11 Ulhl\w4w1t1 mljJWJ 4hU1mU: St11w4wJtiwG uh2 UU1umu tG qnpO-ppp 
lJ.hGU1[mGwtJ.nJ1lllU]~, UjU1UlUWU wnwugpl1 phpmuG lllJllJWOJiq 111m1pJwG 
lj_wu u1upp hwppmpJWG phpntU[! lmppqnuw4wu 4_J16w4J! L 11J1U1Uwu hw

uw1111J1mwtunqn4w4Jl U1hIJW4WJlllU[!: 
I. fc}t111µiu1ui]1 lj_hCiU1J111Gw4n1mttIG ppw4wuwgu111u hu mqqw1wpj1 up-

2119114 t p4m qun1ntl' GwtuGw4wu (unmw4np)' upG2L qr1110Ji12]1 uimmuw(i 
wnwugp]1 ph1m1uG nu111wopq tll16w4Jl L. tJ.hp2uwlj_wu' UjlllU1Uwu wnwugpl1 

m1111wop.q 1uuupJwli phph1mg hbmn: 
lfnmw4np lJ.hGmpnuwtlnpuwu qhuwmu 2mwU1p4.11 qtlul14p U1hqwl}w

Jllltl tu WJliUihu, npuituqJ1 1w4.wopw.1I1G uimmmwlJ.11 wGgpJ! qmGtU1 
4wGqLit11u(i 4tmt1 4.pw: ntpt1ntJ. hwppwphp uimmmwlj_Gt1111 uJ1.2!1G rumtp-
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JWU , pbmµ11)1mp qCimu bli zmwm]nlJ1 4J1w L. plllJl wu11w9Ci11u.\ 1wt.jwoptu

J)1Ci uimmmwlJ.ml: fltri11w1w111! lJ.w)umu bli 1u1t.jwapw.1liu uimmmw4J1 lJ.b-
11114)19 L mt..11w2w11Jbp1t.j pbnrµ1tllml! zmwmJit.1]1 qJlu]1lJ.]1 4J1w . 4wmw1111u) 
tu l .5-2uu 6zmmp.1wup Gw}uliw4wG lJ.b Gm1111Ciwt.jnpnai : f&bmµ11!Hn]1 
t.jb112Gw4wli 4bCimpnli1ut.jnpmMi P.11w41uliw9Cinul bu q11pa!112P. uimmuwG 

wnwligpG m1111wop.q 111111113.1wG pbpb1mg hbum: 4bCimpnGwt.jnpuwCi t.jb112-

liw4wli u[uwll! LUJbmp t qbpwqwugj1 ±5uu-D: 
fct-b11rµ11Ji.ml1 1.4mmuwli wnwCigpj1 m1111wap.q 111m1p.1wLi ptrtvug ht

mn, u1upp. hw11pmpJmCiG [!GiµnCimu t lm11P.qnuw4wli 1111111.p.1mG: '1-pw hw
ilw11 UjU1U1UwG wnwCigpt1 lllllJ1lUOjlq J1J111lpjwLi pbpmU:Li wUt.jwUmtl hG u1u

p}14wu q11pap.pj1 hwJ!pwpbpmu: 

2. ((rb11iµ1u1mj1 uimmuwli wnwligpG 1111111wo)lq 111m1pJwCi phpbpn 

hwiltu11, ummqt.jtua q1wGwoL. hwppwLWtPt:! mbriw4wJ111u bu tp4rn 4wuw

.1wtiwu hwprwpbp UJU111lU1tu4Ub11)1 n11p1mp.1wup, Gpwug up.wctwu1uUw4-

JW LlJU1111Jmnt.j 11buil1 hw4wmu4 4n11ut11, hwppwiwt.P]1 pzmj14L1 pbpmu bu 
4.hlim11nl.i: llJGrnhbmL., pnqwgCibtnt.I w1]111w11w.1)1 ubqup.L u1mmmw411, w1)1-
11w11wli UJmmmu bu 90° L 11Cimu bJ1JlllJ111 hwppwphp uimmmw4}1 mqqmp

JWUp : bpb pzmJ14Jl uCiw 4tump11Cimu, WUJW llJU1UHiwli wnwCigpG mqqw-

6J1q t, )w4 u1up]1 hw11pmpJmGg' lmpj1qnCiw4wu: bpb pzm]1411 zb11tll1 

4blim1mlij19. WUJW bp1mpq hw11pwpbp UJmmmw4nt.I pzmp41_1 pt11111u hCi 

4hUm1mG: llJu hp4m qn11i}nr1111p.1111Ci uhp[l zwp111GwlJ.t.j111u bu tu.JGptuG, 
t.\j1G2111]1 UJWJUWU[! pwt.jw11w11t.j}1: 

3. '1-}1U1WfwlIJnt.jw4}1mh11w4w.1mu1!11}1mt.lwG hwuwp )111w4wGwglimt.\ 

t(i WJUUjbU: '1-)1U1Wfullil1lllw4Ci nu111mu b(i Lllllltutln11 uJ12wtlwJll)l, opJ1Gw4 
bp4Upj1Ci, L. lljU1UUllU bLi gwGgwph1hrl1 -1>n4muwgCiJU] 011w4G WjCipwG, ut1CiLL. 

11]1 2umwgtll1 gwCigwph1t11)1 humw4 UJWm4h11l!: '1-j1mwlJ.l1 :p114muw9Gn1[ o-
11w4}1 UJmmmunt.j umwGmu bG ajnnt.jm1 wnw11lJ.w.1!1 gw.1mmG LljwmlJ.bp[l: 

'1-j1mw}un11nt.jw4}1 mb11wlJ.w.1mu[! gwGgwpbtbJlP. L aj1mtJ.11J1 wnwp4wJ)1 

UJwpq tuJ1mwgn1uwup, lJ.n2tlmu t Grw -1>n4muwgmu: 

<.1111t1q11GwlJ.wU wCi4.Jm GG bJIP. iwtlJuwQ hwuw11 pbmµ1u1mp Ull:iriw4w

JlllU hQ Lwl{1 tln11 tuCi4JwG qwqwpmu, pbJlllttl wz[uwmwG12wJ]1Ci tl.J16w4p, 

[lll4 wG4.JwG 4m1ubµj1Ci mh11w11Jlll1U hG Gzwuwom1t11: UCi4JwG (tutlJmup 
litjwqG b]l]l bri.wliwljnt.j ljwmwpt.jmu t bp4m 4lmwlit.jwqGb11114: UG4.Jwli 

2wttJuwU ctwuwliwlj 11wzU1mu tlw1m1u hG 2wtjimulibpJ1 uwm.1wG (w11 . 4.2): 
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:>wtJ.lt.\wCi t.\wm.11.uCi 

Utz;nw wlj 4.2 

U
"h

2
[il"i u·LUl)lipuw - q.() hpjl f<Jhp- riu1!in- l 

t.i hmtpp Zu:·t\t qn11q- 1• L.: Li ll)m li ~ 4u1G hpti wpm- tlw li fl lllflJTil li I 
lnuli1ur uhpp Lihp~ u1li4.1mlil) 

f---,---+--i--+---r--t---r-1 tu4[1tlnLm i:i.1mli (tl) tuli4 -
(nnn'ip) Jnt li 

"' "-
-"' "' ;::.. -"' i 

.., 
"' 3 ~ '§ 
0 -"' 

,. 
~ 3" ~ ":I s -::- s 3 s c " ~ ""' c. C- ; C-

3 .=r :l c: ~ :l 
~ 

5 2-3 45.8 
l.L'. 10" 333 

2 I R 12.5 307 85 
105 33.2 117°45 

5 ~l 19. S 307.75 

G:J 105 330 
307.KO 

Unw2]1G L]mwGtJ.wq-zp9wG LU2 1um1pJrnLi (CU): 
I. r1-]1mu1uL.bnmu llbmL.]1 lJ.bmj1G : llui1wgli111u bG J}lUPl! ubrplp) 

llJUllll mw4ntJ. ·., WJ Ju1writuJP. uimmm t.lntl gwGqwpb1 h]1j1 hwmt1wG 4 bmG 
nu111rnu wCi4.Jt:iG hbmL.}1 4hm]1Ci : UlJ.qpmu 11J1mwuL.hnmt.\{! 4wmw1m1ti hli 

t.\nmwtlnJ1mp.1tJup , jwlj hbGg 1111 lizwliwou

rtll h11Lmti t rJi.mw411 mbunrimpJwG qwz
mmu, wupwg l'.mtl b(i W]jll}WI}WJP L llPUlW-

411 ut11t.\P.L uiruumw4Gt11I! L. t.jbp2Gw4wa 
11)1mwuL.bmnu.1 4WU1Wjlllltl u)1tumubmpw-

4wG u1mmmu:4Gbpn4: lJ11wdwuwGw4 aj1-
mw4]1 '.!Jn4m~1wgGm1 011w4}1 uimmm1.lnt.j 
hwuGmu bu izwliwonqtpj1 LlJWpq mbun-

11mp1wG{!: "H1mwuLhnuw li ctwuwCiw4 
oqmm u bQ g1:.1l.igwpbthJ1p hwmuw Ci 4bmG 

m1111t1 n11pw6 hCi wpwtJ.np t qbmG]1G unm, 
1'lf. 4.24. 1-/nnwu&bnnu.f 

u; wuwdmzjJO 

wtitGwtwtJ.G t ggp.4pa (G4. 4.24): 
2. <,wzt.j j 9nlJgGb11 hbmL.}1 4hmntJ. : Unw2}1 Ci Lj bpCih1mt.I. 4wprµ11u bli 

tuumjH'.iwGGbp[! , JlllUjhGbpQ L. 4_wJ[llJ..JwCiub11I!' 223°45' .5 , p.u4 hplJ.pnJ111 
t.jbpGbpnt.j' uJ1WJU IlllUJbGbp]] L. 4.w.1114.JwGGbp]] ' 46' .0: bp4m 4.hJ1Ghpnt.j 
4wp11wgt.jwa l1wzt.jhgmJ9Gbp]1q hwCimu bu uJ12J1G1_!' 223°45' .8, 111mt.\ Ljh
pwgCimt.\ bli u:LJu1w11wJJ1 w11mwlJ.hGm1mGmp.1wG u}uwLl1 wq11bqmpJmG1!: 
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3. 'l-jmnuuLbnnu.l wn2L]1 4bmjlfi : fcrm1wgfimu bG wu111w11wJj1 ubq
u]1l ll!Lnll1U1W4JI, UJUlUllllli b(i 1lt1mw]un11ntJ.w411 Lt ajlU1lUULbnnu) lUll2L]1 
4bm[1fi : <.1111[1qnliw4wfi wli4JwG (Wlfll.lw(i ctwuwCiw4 u1upp UJbU1IJ t 1J1lit1 
wUzwpct: 

4. <.wztJ.bgmJCJ wn2L]1 4bm]1Ci : lll1w2j1fi tJ.b11ubpntJ. 4w1uµ nu bu hw2-
tJ.bgm.1g ' 11 8°13 '.0, b114JU1JUl tJ.bpubpntJ. ' 12 '.0, u]12tiu hwztJ.bgmJ9J! 4Lti uj1 
11 8° 12 '.5: 

5. ubp12j1G hnp]1qnfiw4wfi wCi4Jwfi hwztJ.mu1r "l1b1112j1G lm11j1qnuw-
4LUu wCi4JwG ubDlllJ3JlllU[! hwtJ.wuwp t hbml1!'1 L wn2Lj1 4bmbJljl uj12]1fi 
hw2tJ.bgmJC}ubpti mwppb11111pJwCip: bpb hbmLJ1 4bmj1li 4wJU1wg4wo l!wz
tJ.bgmJCJJ1 ubo t wn2L]1fij19, WUJW hbmLj1 hWJ.tJ.bgrn.Jg]lu UjbUlp t qllltlWJlbL 
360'

1 
(w11. 4.2): f!-pwu114 wtJ.w11mtJ.niu t wmu2j1u ltlrnwGtJ.wqu: 

bJl41m1111 ltlrnwlitJ.wq ("zp2wfi owJu" 1uu11pJmG C~) : '1-j1mwju11q11-
tJ.w4G wGg bli 4wgGmu qbGj1pn4, J3nqwgGmu 1J1up11 L mb11w2w11dm_u 4w
tllUJW4tuli wG4JmfintJ., wubGp tlnmwtJ.nJlWUJbu 9011 L 4114unu.l bu wfiluwli 
1wtj1111 uli bJ14J11111112p2wuj1111rnpJwtip : 

''Cp2wfi w2" L "2J12wG owJu" 1ll111LJ3Jll1UGbpntJ. 2wt}ltJ.wb wG4JwG 
lUlll1JlllUpfib11]1 mwppb[lllLJlJlllU[! 2UJbU1p t qbjlwqwCigj1 tJ.L[1Cib1111 0/Ullllf)

JWU bnwuiwmj14tifi : <.w4wnw4 11bUJpmu wfihpwctbzm t q11!1 wnfi4_wo ; w
iJm1uGb11]1 WJUlJ111GpGb)ll} 2U2b1, lrn4 (Wt}1111ufiL1111 4114uhL: liJUUJbU, hbp
fW4wG1111bfi i_WiJllllU b(i pn1n11 ubpIJjlfi lm11]1qnuw4wG, [!ULU J!UJ3Wgpj1 w-

2W4llllUJWU, wCi4JmtiCibpti: lJwmJwumu qpwnmuGb11l! 4wmw1m1u bG hw
uw11w4 uwm]lurn4_ t4wpq, 4wu11GwtJ.1111 L wnwtig mqq11uHJbpj1: fl-bmj1G 
oqmwqnpob1 .1_j1 pmJtWtnptJ.mti: 

§ 4.9. UQf1.UTll-SLibf'f1. ~U<DOMJe 

''C112wfi w2" 1llllllPJWup waj1umml1 .1_wipuwG hwuw11, 111 1111woj1q 

2J12WU '1 4.JIW mb11w1um1 u bu pmunt, pnqwgu111u uwqGj1uw 4wG ULWPP 

ubqt1]1L u1mrnmw4J!, o4111uwpj1 unm qmGtJ.11114_bpGbpj1 qimJwljwG 2mpj1Juu 
hwuwmbqmu bG 1l1up]1 qJUlJ]l hbm L wupwgCimu wu111w11wJ]l ub1Jt1l12 
Uj_Lillll\JlW4Q: liJCimhbmlt u1upu wrllllW!}lUJ]l hbm Ll]lwu11u Ujl!ll!llll u LG 
(u4q_pmu 4nUJl1m, hbmn J]1Upj1 u]14_pnubm11w4wG UjU111lU1W4ntJ. 6zqpj1m) 
lUJUJ2WU ctwuwGw4, ujlu l_lt np uwqCijrnw4wG U]Wpj1 CTWJ)lbp[! (hWli[!G4GLG 
pmun1ti 0-180° m11wuwq0-]1 hbm: l!.Juuibu, aj1mw4_]111!1mwuuwli tunwugpu 

4m1uCinpnJtJ.111u f. uwqtitiutu4wu tl)12opbw4wlit1 llll']l]lllf)JLUtlp : <.Lmn pm-
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]tugtimli bG WU1J1WI1WJjl UbTjuj12 UJLnllltnlU4p, 11j1mLUjulu1n4w4u mqqmu 
wn2Ll1 lizwCiwonqj1G L 4wmw1m1u hwztjhgmJg lm11!1qnCiw4wu 2p2wGmj: 

v114m 4bpGbplib1m4_ 4w1111wgwb hwztJ.bgnLJgubpj1 t1]12 Jlul! tnj1G]l wnw2]1G 
ljtnnj19 qbt4]1 t114J111111111' qo ti w qJ1ummj1 ubOlllJ3JI11U]l : lim4J1m ULill11qt.iwG 
hwuw11 umwg4_w0- hwztJ.bgmrnr! hwtibuwmmu bG pmuntn4 4w1u1wgwb 

hw24_bgmJgl1 hbm: 
Uql1ummj1 2wt}lt1wli c.twuwuw4 wuh)lwctbzm t mzw111mtJ3JmG 11wpo

lib1 , 11)1UjbUqjl qn11a]112j1 tlnm 21l1libli ubmwqw4wti wnwp4wGb11: 

~ 4.10. <,nf'f1.QflliU4Uli Uli4301'Lilibf'f1. ~U<DUULi 
UluUllibf'Q 

UG4JwG 2wiJu11lifi 111qb4g4mu t u]uw1Cib1mtj , nJU1Gp wnLU2wGmu bu 

cµ1 11oj112]1 L GzwGwcun1bJI]l mb11w4wJt1wG wCi6zmntJ3JmGj19, r1l1mml11 lfln110LU
nmpJwG wum]16wli]1 uiw4wuntflJ11LUj1g u wpmw12J1fi l4LUJUtuGGbpl1y, n1111u-
9111li 4tumw11tJ.b1 t. 2wtJ1111u1r OpUj_bu hj1uGiu4wa, hwGajmwumli t G w11mw
pj1u uj12wtJ.wJ11jl wqT}hg11tpjmGj19 WllW2lU9WO qn)lO-j1pw.1j1u ujuwjlibp[!: 

Q-n110-]1pwJ]1Ci uJuWLUb)l: <.np!iqnGw4wli wCi4JwG 2_WtPUWCi 4JlW wq-

11mli bG tUJUUJjmj1 qnJ10-!1nw.1!1u u]uw1Cib11, j1Gzui]luj1p bu, 011]1G w4, wu111lU
T}tUJj1 W]lU1W4bUU1!ll1UlllJ3JlllU[1, 4111j1uwgjm(i u]uWl[!, u1tipj1 tJpw 4wtnw

pwo pwctwu111t1Gb11]1 utuw1GbJ1U, cµ1JIO-j1pj1 Lt Cizwuwonrit11r 4LGmpnfiwtJ11-
1m1Li[l L WJLli : Q-1111ol11JWJilCi uJuwtCiLpjl pU111J3Wqllpf! Lt ubompjlllUUb)lJ! LW4 
mu11Luuwuj1jl4_wo LG : liJil mbuwljbm]19, ltl1J1wnbp1tJ. wu4JmCilibpj1 (Wt.f1-

u1uu rqmzw4'1 ubpm1, 4wpb1]1 t zwtJiuw(i WfU1Jl11Gpub1m1.u Gzwuw4wLtin

)lbU J3ll1 Lwglib[ 4wu 4b11wgfibt qnpbj1pwJ]lu uJuwtGbp11: liJUUJbu, opj1uw4, 
w1!11lWT}WJl1 wpmw4bu m11nuwguLUu u]uw1]1 wq11bgmpJmUJ! 4_b11wgumu 
bli, tJ.LpgGL1ntJ b114m 4_bpub11ubJU14. 4wmw11tJ.wO- hw1tJ.bgnlJ9Gbp!1 lil12!1Ciu, 
4n1j1uwg j111Ci ujuw1l1 wqqbgmp Jiil G[! 4_bpwg G111 u tu 11!1mwjunri_ntJ.w4ti bJI-

4111 lllll1IJ3JlllUub1mtJ. wu4JwCi 4p4uw4j1 zwlfltiwCi uj12ngntJ. : 
Ltitip]l tll1w pw ctwumuut11u 4wmwpiJmu tu pwpop 6zmmf)JWli lnu

mm4 pwctwG]l.1_ ubpbuwGbJUitJ. : L!1up]l 4.I1LU pwctwlinulCibp wug4wgubtm 

wubCiwub o up1wm 2lll_bmp t qbpwqwGgp ±3"-jig : lj1upj1 hwppmJ3JWU Lt 

cµ1110-j111j1 U)l!lUlUWG wmuugpj1 ll11lf[lUhLUJWQ11If)J lllUU WUJWhntJ.4_mu t qnp

bwpwGj1 4nr1u]19 ±10' 6ztnmfJLUup , npg 4wp1111 t Lunw2wgub1 ±0'.5 ujuw1 

wG4JlUG (.WtPUWU ctwuwuw4: 
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' 

li:bumpnuw4_npuwu ufuwlli ubbn1r1mCil! zUJ.hmp t qbpwqwugp hw2-

4_hgntjgp ufuwwu, hbmL.wpwp 30" 6zmmp3mu mubgillJ. pbilI}llUimntl (W

.Pt1ntl, opl1liwlj, ljwpa 4llJ.Ubpntl ljwqu4_w0- pmp wuljjmuut11J!, pbmµil11-

ml1 ljhumpnuw4_npn1U{l UJ.hmp t ljwmwph1 nz wtlb1 pwu ±3uu ufuw1n4_: 

<.!,nppqnCiwljw(i w(i4Jm(i(ibpl1 zwl}luw(i chuuwuwlj ajlmljnr1 u2wCiub

PI!' G2wuwonqbp{l, UJ.hmp t mbqw1y11.lhll mqqwopq: 4.tp2pllllbppu nz m11-

11wopqmp3mllll wnw2wgllmu t WJUUJ.bu ljnztlwO- nhlpuljgpwJP. ufuw1utp: 

liJq ufuw11lbp]! wnwtl_ht 2wm qpuL.np4_mu bll ljwpa ljnqubp mllbgillJ. wfilj

JlllUUbpp zwipmufibpmu: 'l-pw hwuwp ll2wGwonqtpu. UJ.bUlp t mb11W1111h1 

mq11wopq L. aj1mwfunqn4_wljJ:! ajlmwuLbnh1 Gzwfiwonqp hpuppli: 

'l-pmwuL.tnuwG ufuw1fitp: lfwprµu zqpG4_wo WzPI! mwppt11111u t. hp

ljm ljbm, bpp mbunr1mp3wfi wfiljjmfi{l l}lnpJl it 60"-pg: liJq UhbntpJntfi{l 

ljnztlnu.l t mbunqntpjlUfi 4Pl1mpljwljwfi wfiljjmCi ljwu zqpCitl_w(} wmntl ajl

mwuLbnuwfi ufuwr 

bpb ajlmmup ljwmwpn1u bu ajlmwlunqn4_wljp oqumpJWUp, WUJ.W 

qlnnwuLbnuwfi ufuww Gtj_wqmu t ajlmwltli k funznpwguwGI! hwubuw

mwljwu, w3upupu' 

60H 
m =+-· 

k - k . 

Op)lGwlj, bpp ajlmlllltli fun2nplllgntUJ:!' k=20x, WUJ.W 

60'" 
mk =+--=+3"· -2ox - · 

(4.12) 

4-bpubpntl ljwmw11wo hwztlbgmJglt m0 ufuwm, un4_npwpwp, {!fiqnt

Gmu bu hwtl_wulllp fipw 6zmmpJwfi ljbuP,fi, WJuP,fipfi' 

t 
mo=- : 

2 
( 4.13) 

liJuUJ.hu, l' 6zmmpJmfi mfibgillJ. phnrplLJim]l hwuw11 m0=±30": 

~wubUwmt1n4_ ajlmwuL.bnuwfi L. hwztlhgnl]g)l ufuwtfihpJ!, mbufimu 

tap, np wnw2)1fiu wGhllluhuwm ipnpp t bpljpnpq)lg: 

<.!.btnwqnmmpJmfifihpntl hwumwmtJ.h1 t., np phnrplllim]l UJ.UltnUwfi w

nwGgpp Illillllllopq rumtpJmfipg zbqtlbtm hbmL.wfipntl_ wfi4Jwfi ufuwll! Ubaw

Gn1u t. ajltnwljp ajlmuwu wnwfigp)l pbpuwfi wfiljjw(i uhmuguwa hbm u)lw-
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upu: liJI! ll)UIUlOWnntl tbJIUWjpG ljlllj}lhpmu pbruplUimp UJ.UlUlUWG wnwCigpp 

lllllllWOl1q 1uunpjWU pbp111UI! UJ.hmp t ljwmlllp4_jl Uba m2wrunnpjwdp: 

~n11l1quliwljwU lllUljjwG utlj 4lmwu4_wqn4_ zllllPUlllU ufuwtG wpmw

hwJm4_mu t hhmLJWL pwfiwoht14_. 

2 1 2 2 
mfJ =2mo +mk : (4.14) 

'1-l1mwtunqntl_wltl1 k=20x funznpwgmuntl L. uhlj pnUJ.h t1.tpuhpl1 

02mmp3mli mfibgnq ptnrµiwmJi hlllllwp lllUljjlllG zw$UlllCi ufuwlJ:! ublJ. lJ.)1-

uwGl.j_wqp hU1uwp ljLJiCijl ' m13=±2 l ": 
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<+lfl~lu 5 

[c}t:J n '1-0 U•S u ~3:P. u <. Uu 0 ~3 [c}P, 

'1-UCSU3flu UCluUSliu.R'Vt;P 

fitbmp11J1mwJpU hwGn1Jp 4.n>tlml.l t pbrnµiUi111!1 oqCimp.Jtut.lp ljwmw11-
Ljm1 rnb11wCipI1 hnpflqnCiwywCi bqpwqowJI1G hwGn1Jpp : llJCi 4.J1J11unljmu t 
pwriwpwJI1Ci L C}_Jlllf[wljw(i mbupp pCiwljwljtuJ[lbpp, bpljwpmTJWJjiG, wlj
mntu6111qw.1I1G L q.pmGmtuJl1Ci 6wliwlljwphGbpl1, itnGwJtiG w111umGwpb
pmp_1w(i 6bnCiw114mpJmCiGbpp, Cl.Jllll]LU111GmbuwywG Imriwlnuuqw4Gbpj1 L 
lU.JtGJ1 hwun1.1pCibpI111tuwt11mt.l : 

fctb11rµ1u1mwJJ1Ci hwumwr w111umupn11.l u111wGmli bli mtriwGp!1 hw-
rn1.u4wqj10-1J ' 111bqwljwG wnwpljwCib[lj1 tcu1wqot11I1 UJw1114tpuwt.lp : 

fcrb111}nt11mwJI1Ci hwlimJpli pCiqqpljmu ~ hbmLJwt qnpb'r!Gpwglibpp. 
I. q11wubCiJw4wJI1G CiwtuwUJwmpwumnu.l, -

2. mbqwCip]1 mbriw1l]1mmt1 L wztuwmwCipWJ!lCi Uj{Wlij1 ywqt'imi.l . 
3. phiup1u1mwJl1G uCipwgpCibp!1 L pwqtiwG4JmGCit11l1 tnbupnlj h1u

UlllJPWJ!1Ci hlniCiwtjnpl.lw(i umb110-mt.l , 

4. hwCimJpw.1I1Ci hpuGwLjnpt.lwli UJ.lWUWJJ1G lJ.1uuiwlJ.g11u5 qbnqbq]_1w-
4.wCi hbCiw11wGwJI1Ci ljbmbpj1 hbm, 

5. liwCip1ul.lwuCibpp (l1pwqpmpJwCi) hwGmJP, 

6. q11wubCiJwljwJ!1G wz]uw111wCipGbp ' ~wt{mttlUbJlll wp.rumliplibJlp 
t.l2wljmt.l, pblll1nUimwJJ1G f}U f)wgpGbpp ybmbp!1 ynnM11CiwmCib11J1 
hwztjml.l L mbqtuCipl1 hw111wljwqO-I1 41uql.lmt.l : 

I. c+pwubUJWYWJJlG liwluwUJw111pwu1111.lwG ctwt'i1uGwy, hwi.lw6wJG w
nw2w1111wGpJ1, hwtJ.wpmt.l bu 2112wup WUJ.Wqw hwCimJpJ1 hwmwljw
qO-w-pwp111bqwqpwljwG L mtritywmLjwywG lijntf)bJlJ!: <!,wLjwptlwO
CiJ!llpb11J1 rnumt.ICiwuj111mt.lt1g hb11111 ljwqt.lml.l bu w2JuwrnwlipGbp!1 ljw-
111wpliwG GwtuGwljwCi UJtWG m Gwtuwq!10-, Liznu.l hwCimJPjl opJb4m
Gbp11Luwht.lwGml.l111bqw11I1111tiwG hw2n1111w4wumpJmlip: 

' SbqwCipJ1 mbqw1ll1lllt.lw(i cJwliwGwy w2tuwmwlipCibp j1pw4wG1ugG11-
1w lljllljl111Wljlljl t , 
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• O-wlinpwUw1 hwG11qp[1 hlipwljw mbI]wCipj1 hbm , 
• muht.lwlibt mtqwt.lwuti uwMwCiCibpp, 

• 111m2t1 mb11wCipmt.l L UJlWU hWJ1Wltl1g mw1uuopmt.l qmGLjt111 u1bmw-
4wu qb1111bqjnuywG gwGgj1 4tmb11!1 fl!HJ.l1. 

• pbmp11JlmwJJ1Ci pGpwgpGb11I1 4nriut111.1 L qwqwpGu11G f!LIUlJlbl WJLIUJ]1-
u]1Ljw.Jllt1m1t.l, 111mu12 h1upuw111J1GbCi qO-wJiiCi L wGljJlllUWJ!iG ~ wtlinn\

Gu11I1, j1Ci 2u1bu GwL t.lwG11wuwuCibp!1 h1ulimJPp hwt.lwp, 
• n1rn2bt wliuI12wltwCi1q1bCi zwLj1t.lwCi hwt.lw11 wCihwuwGb1!1 hbnwljn

[llll P.1111 (i(j t11J1 wnyWJnlJ3JlllUI_!: 
Sbri1m1llmt.lw(i W[11UlllCipGb11m~ ljwqt.lml.l b(i hwlilllWWJflU w2tuw

mwGpCib11J1 4wmw11t.lwG utubtlwmj11j qowq[lp11 L hwmwljwqjlap: 
3. fitbru]lq[1mtuJ!1Ci hwCimjpUbfl]l hj1t1GwywG qh11ribq]_1wywG hbGwpwCi

GbJlll hwGq]iuwGmt.l bG pbmµ11]1mw.JJ1G t1Gpwg12Gbpu, L pwql.lwCi4.Jm GGL11E, n
pnGp, npUJ.bu y1uGnG, wGg bu ywgljml.l qlluwljnp qhm1bq]_1wljwG hj1t1p!1 A, D, C 
L D 4tmbJ1J1 t1!12L pwg pwql.lwG4JmGGbp]1 mtu12nlj, 011J1liwy AEFHKLMNQC 
(lilj. 5.1) ywu t}lt.u4 pwql.lwGlumGGbpJ1 mbupnlj, 0J1J1Gw4 J\1 234567A (lilj. 5.2): 
.;.wumwtJm1 mb.qwlipmu qlluwljnp qhiu1bqpw4wG hj11.lpj1 ybmt11j1 pwgwljw
JllLJ3JWG l)bUJpm tl, phrnµl1l1mwJtili 1.1GpwgpCib11I!, l!ltulJ. pwql.lwG4.Jm GGbpl1 mbu
pnlj , wCig bG ywgljmu j1GpGm1u11JCi wGw1j1mf1y gwGgt:i{1!1 ljbmbp!1 t.ll12L: q.iJw
Jl1Ci zwt:Pnnllibpj1 ywmwpt.lwli hwptlWjllilp.JWU llwtlWJI, pb.nr1n1\1mwJ!1fi pG-
13wgpCibpp, w1Lj11pwpw11, wCig LG ljwglinu.l hw11p tlwJ11t1111ttl, bpywpm11w1}1G, 
ju611u1wJ]1G L q}UllUUlWJilG 6wUWUJWjlhUbpj1 bpljW[UllpJWtlp, npmbfl WlljW
hnLjt[mt.I bu qobpl1 t.1t1G 2L 5° pbpuwG wG4J111GGb11: 

0-bmp11J1111w.iJ1Ci t1G.13wgpGbpj1 ljm[t.lb11J1 bplJ.tU[UllpJIUU]l UJbUlp t tPnPll 
nJ1GJ1 50 t'ibm11J1g L Lpywp aJ1Cij1 400 l.lbm11J19: 

Oo.- __ 

\ 

K 

\ 
\ 

l 

\ _, ..-
\ 
b-- ~ 

p 
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fc}bmµiijltnwjpfi I!fipwgpfibpmu llliilmtU: b(i I!Cipwgp}l w2 tiwu awtu 

wfi4Jmfifibpp 30" qwu 1' nzmmpJwfi phrnµlijlmfibpntl, U:bq U1M fit{wqmJ : 

Pwg}l ru1wfi)1g , nu111wa)1q zp2wCi)1 U:b4 IlfllllpjwU:p lwi.pmu hfi I!fiptugp}l 

ltlli\U:btlll U:tuqCiputu4wfi tuq}J.U:mmCihpI!, npnfip hhmwqwJntU oqmwqnpb

t{mu hCi lwt.Pt{wa wfilLJmfifihp}l ummquwli hwuwp: Cfipwgp}l ltlli\uhpj1 

pbputufi wfi4JmCifibpI! iWtpmu bli ubq li.lmwlit{wqnt{' mllPll L htu4tuqwpa 

mqqmpJmfifi bpnt{: 

.(i}bmµiijltntuJ)lfi I!CiptugpCibp}l ltlli\U:b11I! lwi.pmu bCi 20 ubm11wCing 

UJ.IlI}UJ.llllilJlll chuUJ.wtlhCint{ qwu hWUWUJ.lUl.IlWUtuwG 6zmntpjWU hhnWiW

i.pbpnt{' mT\.llll h htuqwqtupa mq11mpJmGGtpn4, 1 :2000 4wpq}l hwptupb

pwqtufi utuww WUJ.WhmJ.U:wup: opb I!fipwgp)l ltilJ\UbpI! ubo bG lOOU:-)lg, 

WUJ.W itut.Pmu)lg tuntu2 4wmwpn1u bu ailJ\mu: 

f!tug pbnqnijlmwJ}lfi I!fipwgpGbpI!, hGtupwt{npmpJwfi utuhU:wGGb

pntU:, UJ.btnp t UiGbG m11qwq}lo: opt i.pwq pbmµiijltnWJ}lfi pwquwfilLJmGfi 

J!liqqpqmu t CizwGwqtuUi mwpwap, WUJ.W tuJCi pwchuCimu tG uwuhp)l' 

1J1tugmg)l~ qbmbp)l umwguwu hwuwp: liJlJ- UUJ.Wtnwqnt{, opp.uw4, l}ltu4 

ptuqU:tu!i4Jtuu 7 h 3 qtuqtupubp)l u)12h (liq. 5.2) wfig bu tiwgumu wli4.Jm

!ituq<ltuJ)lCi J!Uptugp 7-8-9-10-3 : UCihpwcthzmmpJtuU 11tuwmu tiiwti pwq

U:tuu4Jmuu w!i4JmGwqowJ)lCi J!UpwgpGbpntJ. pwctwGmu hG hpbp h wt{bijl 

tiinpp pwquwG4.JmG!ibp)1: liJq I!GpwgpGbp)l htuuwmbJlt{wo qwqwp!ihpf! 

ltni tlntU: bG hw!iqnigwJ)lfi qbmb11: 

fc}b11Ip1ijltnwJpU I!Upwgp!ibpp bpqwpntpJmCiuhpJ! iUJ.btnp t qbpwqw!i

gb!i 5.l wllJmuwymu phpt{wa utompJmuGbp}lg . 

Urynwwlj 5.1 

<!,wfintJFti 11wuzmwp(! 
rcrtnrµiwmwJtiG (!fiJlwgpti wfitl_wfim11t! 

1:5000 1:2000 1 :1000 

~Ul[lO[l t'izulnLJlJWU 5411 2411 140: 

Q..\lUwtJ.np qhllilhq}iw4wfi htJl1pti 4tmtpti uti2L. 

lflw4 pwql1wfi4Jmfifihp[l mhupntj_ wfig4wgtj_wo 44u 1.640 140: 

13hnrµiUimwJtifi t!fi13wgpfihp 

Q..\lUwtJ.np qhnqhq}J.w4wU hjll1pp 4hmhpjl up2L 

wfig4wgtj_wo wuwwmti4 gwUghp, tj1w4 pwqu- 2.14u 1.1411 0.7411 

wfi4Jmlifihp L. pwp.ap t'izmmpJwli t!liJlwgpUhp 
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3 

ufJ. 5.2. 

3mpwpwGi.Jmp ltPtnubmp}lg hbum pbmµiUimwJ)lG J!Cipwgp}l qwqwp

CibpG wupwgumu bu hmuww qbumpnG!ibpnt{, npnGg wGt{wGmu bu h}lu

Gwajlp 4htnbp, op}luwq, L qhtnl! G4. 5.1-)1 tlPw: Cupwgpp pnl_llp uCiwgwo 

qbtnbpCi wupwgGmu bG chuuwGwtiwt{np GzwuGbpntJ.: 

Oba pt{nt{ z112uwG wG4Jm!iCibp mfihglli\ bpqwp pbmµiUimtuJ}lG J!li

pwgpCibpn1u, i wt.PmuGbp}l utuwtuhpp 4nunw4mupg ]umuwt.Phtm hwuwp, 

J!Gpwgp}l u)l pwG)l ltlli\U:hppg hbmn Gzmu bCi i!m]uwqwpa mbuwGhllt hpu

Gwajlp qbmbp, oppGtuq' H , L h Q: liJ1lUJ.tm)1 qhmbpI! ltnitlntU: bCi qlluwtl.011: 

C!ipwgpl1 uuwgwo pntnp qbmhpG w!iljw!imu bG ul12w!i4Jwt: liJqUJ.lmp 

pbmµ1UimwJ)lli I!Gpwgpfibpntu pwgp zp2uw!i wGlLJmGfibp}lg, i wi.pmu bG 

Gwh qlluwt{np qbmhp)l up2L nu111mpJmGfibpnt{ qwqut{wo wfi\l)mCiubpJ!: 

c+t]uwt{np qbtnbpp up2L zp2uwfi wu\l)muuhpp ut{wquwu hbm U:pwupfi, 

pwpa11wCimu t pbmµiUimwJpCi J!Cipwgpp ozmmpJntCip: tJpb wGhpwctbz

mmpJmfi t wnw2wfimu pb11I}11UitnwJ)1U J!Gpwgpp up 1.tllJ1U:mu qm!itJ.ru1 

u1wgmgl1l P hbuwqhm)l npnzU:wG hwuwp, wUJ.w wJCi npnzmu tu H L Q 

qbtnbp)lg, wGlLJmCiwJpG hwmmuubpp. up2ngn4 (Gq. 5.1): 

fiJ-bmµiUimwJ)lU f!Upwgppg hbnwgt{wo Ullli9Il19Pl 0 hbfiwqbmp UJ.lW

CiwJ)lCi IlfllllpJntliI! htu<lwtu npnzmu bfi K qwqtup}1g wugtiwguhtn4 KO 
qwtuJWl pbmµill1tnwJ)lli J!Cipwgpl!: ~hp2)1uu wug tu qwgGmu w.1GUJ.bu, np 

Ciw )111 owjpw4btnn4 hwpjl hbfiwpw!iwJpCi qbruihql1wqwfi gwugjl A , B , C 

L D 4hmb1Ili!i qwu qnub J!fipwgpp 4htnbppg npLt ublt}lG (fi4. 5.1): 
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.LO-hmµiUimwJ)la hwlintJl~a )lpwqwawgamu ta hwliwutwmwutuwa 
hpwhwaqatp)l hwuwawJa: P.pwqpntpJwa hwlintJPI! qwmwpmu ta wau)l-
2wqwanpta phmplUimwJ)la gapwgp)l qwqwpatp)lg § 5.3-mu zwpllll]ll-
1.j_wo tqwawqatpnlj_: 

Cl-muJ)la L. wal!]mawJ)la ~wtpmuatp)l, )la~uttu awL. uwapwuwuatp)l 
hwamJp)l WP11.Jmapatpg qpwagmu ta hwmmq qwzmwJ)la uwmJwamu L. 
mplj_waqwpatpntu (aq. 5.3): Cl-pwagmuatpg qwmwpntu ta hwuwpwq 
uwm]lmnlj_: Pn1np qpwnmuatpg uttmp t waba utwpq L. gaptnatw: lfwm
Jwamu utuw1qpwagmuatpg2a2i.1.mu ta wJauttu, nputtuq)l hawpwlj_np Ui
a)l htzm lj_tpgaptpgti: 

.LO-trtqnUimwJ)la hwamJp)l qwzmwJ)la uwmJwag L. mplj_waqwpatpg 
hwaq]luwamu ta wnw2awJ)la t}Iwumwpil}ltp: '1-pwa11 uttmp t iuawupnlj_ 
O.L.wlj_npt1 L. qnnpq)lawmatp)l wut}Int}Iwqp)l, ptlll}IlUimwJ]la gapwgpatp)l 
ufuMwJ]l m mhqwap)l hwmwqwqo)l htm u)lwu)la hwaaat1 hwamJJlWJ)la 
wzfuwmwapatpg ljwquwqtpU}nq qwquwqtpU}ntpJwag: 

c 

" 

ulJ. 5.J: 
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§ 5.2. ~m_,m-afcTUSP"\_, ~Mfl.1U~f'Ulll.1 lllLUL.USf">-\, 
4UlllU48ilMJC Q.t;Wl-bQPUlrUL. ~bl.Uf'UL.USPL. 

8Ul.8P lrbSof'p\, 

tmwal!]mawlj_npuwa m pwquwal!]mawlj_npuwa A L. B qtmtp)l u]l2L. 
wagqwglj_wo phmplUimwJ)la gapwgpg qwU}wqgmu ta t1wJ)la A qtm)la L. 
ummquwa autwmwqnlj_' C UwJpwqtm)la (aq. 5.1): '1-pw hwuwp uqqpaw

qwa A qtmmu ~wt}Intu ta <pA L. <p\ wal!]maatpg, )luq lj_tp2awqwa c qt
mmu' (j)c L. <p' c hwpwti)lg wal!]maatpg: fitataw1ni.l t1wJ)la BA qnqu)l 
q]lptqg)lna wal!]mag, <pA L. <p' A hwpwti)lg wal!]maatpnlj_ qpqawqp waqwu 
hwzlj_mu ta AE qnqu)l q]lptqg)lna wal!]mag uqqpmu <pA wal!]manlj_ L. 
ummquwa autwmwqnlj_' <p'A hwpwti)lg wal!]manlj_: 

btwJ)la A qtm]l qnnpq)lawmatp)l, pwquwal!]wa ~wt}Ilj_wo wal!]ma
atp]l m qnqutp)l u)l2ngnlj_ hwzlj_nui ta phnqnUimwJ)la gapwgp)l pn1np qt
mtp)l mqqwal!]ma qnnpq)lawmatpg: .LO-hnqnUimwJ)la gapwgp)l lj_tp2mu 
t1wJ)la C qtm)l wnqwJntpJmag hawpwlj_npntpJma t mwUiu )lpwljwawg
at1 qnnpq]lawmatp)l hwzlj_uwa hmuww ummqmu: 

bpt t}Iwq phmplUimwJ)la gapwgpa wau)l2wqwanpta hwpntu t t1w
J)la A qtm)la (aq. 5.2), wutw ~wt}Intu ta w2wqnqliJwa qwu O.wfuwqnqu
Jwa hwpwti)lg <pA L. <p'A wal!]maatpg: bptuma lj_wJptiJwa O:zti1ntpJma m
atgnq phmpltlimni.l ~wt}ItUiu, hwpwti)lg watiJmaatp)l qmuwpg uttmp t 
pwlj_wpwp)l htmL.JWl U}WJuwa)la. 

(cp A + <p~ )- 360° ~ ±45 .. , (5.1) 

)luq l' nzmntpJma matgnq phnqntlim)l qtU}Pmu' 

(cp A + cp~ )- 360° ~ ±1',5 (5.2) 

U}WJUwa)la: 
bpt phmplUimwJ)la gapwgpa wau)l2wqwanpta W hwpntu qlluwlj_np 

qhnqtq]lwqwa htawpwawj)la gwag)la, WU}W t1wJ)la L. pwquwal!]wa un
mwqw qbmtp)l u)l2L. qwU}wqgmua )lpwqwawglintU ta hwmntq ptlll}IlW
UlWJ)la gapwg11)1 u)l2ngnlj_: 

bpt hwlintJp)l qwmwpuwa w2wlintu qwu tinmwqwJPmU ~qwa qhn
qtq]lwqwa h)lU11)1 qtmtp, wutw wuUU]_wpwztuwqwa q]lmmuatpnlj_ npnzmu 
ta phnqntlimwJ)la gapwgp)l utq qwu u)l pwa)l qnqutp)l )luqwqwa wq]lum
mg qwu ~wt}Imu ta uwqa)luwqwa wq]ltintmatpg: liJlinthtmL. u)l2optw
qwaatp)l utpdtguwa wal!]wa qwu uwqa)luwqwa ztquwa utantpJmaatp)l 
u)l2ngnlj_ npnzmu ta q]lptqg]lna wal!]mag htmL.JWl pwawaL.tpnlj_' 
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a=A-y, (5.3) 

(5.4) 

4hmh11}1g npL.t Uh4]1(i tnwtntl UJ.WJUtufiw4w!i 4nnp:q}1Gwmfibp, qtnumu 

tu phllillltPtnWJ]lfi [!Gptugpp uGtugwa qwqwpuhp]l Illl111Wu4Jmfi qnnpajl

fiwmfihp[!: f<ThnqniPuituJpfi [!!ipwgp}l npnz qhmhp 4wUJ.wqgmu h!i mtrtwfip}l 

pfinpnz hwumwuuufi wnwpqwfihp}lu, oppfituq, 4.titnUhmpwJpfi L. hbnwqptu

Jpfi UjntGhppu, zhGp}l wu4Jmfiuhp}lfi, 4wup2}1 hhfiwpwufihp}lfi L lllJtfi : Y:w

UJW4guwfi WPil]ntfipuhp(i wug h(i ijwgfimu hwfimjp}l m11qwuijwpfihpJ1 Uh2, 

npUJ.buqp hhmwqtuJmU hhzm iPGp qm!iht mhqwfip}l phnqn]ptntuJ}lfi [!!ipwg

PP 4htnhp[!: 

§ 5.3. UU'VPUUUU'UbPti (,U'UOH3fcTti b'lU'Ulili'UbPC 

<!.tufilllJpWJPU zWtPilll.W4wG wz}uwtnwfipuhp[!, npnfig WpI)Jnt!ipuh-

1mtl npnzmu hG mhqwfipp qhmhpp UJtwfiw J}l!i I}lUltpJntfil! hhfiwpwfiwJpfi 

qhmbp}l m qahp}l uqwmuwup, wfiqw!imu hfi uwfipwutuufihpp hwfimJp: 

liJCi 4wtnwpqmu t hpu!iwqwCi L wfi4.JmCiwqawJ}lG l!CipwgpUhpp wug4w

gmupg hhmn 4wu u}lwctwuwCiw4: 

Y:w}utltu() mhqwfipp l>pqpqtu-wz}utuphwqptu4tufi UJ.tuJllwfiuhppg L 

hwfimJPtlllll wnwpqwCihp}l hpqpwzwtllw4wG 6L.}lg, uwG11wuwuCihpp hw

GntJPI! 4wmwpn1u hfi hhtnLJWL hrtwfiw4Ghppg npL.t Ub4ntl. 

l. nll111wfi4.Jmfi 4nnpajlfiwmfihpp 4wu mqqwhwJwguhp}l, 

2. pL.bnwJ}lfi, 

3. 4Jl4fiwpLhnwJpfi 4wu hwmmufihpp, 

4. zp.2wfigutufi L awaqtuqatp]l: 

Dtqqwu4.JmCi 4nnpajlfiwmfihpp hllwfiw4]1 qhuwmu phn:qniPmwJ}lfi 

l!Ciptugpp 4Illl.Uhp}lg uhqfi l!fi:qmfimu hu wpugpuuhp}l wnwfigp, }lu4 Gpw 

u4qpGw4wG 4htn[!' 4nnpajlfiwmfihp}l u4qpfiw4hm: <!.tufiillJPtlllll. qhmh11}1g 

wpugpufih11}1 wntufigppfi mwpqwa nll111whwJwgGh111! htufi:q}luwfimu bfi 

oJllW.Ciwmfihp: DtqqwG4.JmG qnnp:q}lfiwtnfihpp hqwfiw41! 4}1pwnmu hu 

pwg mh11tufipGhpntu, dqqwa dL mfihgllJl hqpwqahp]l hwfimJp]l ctwuw

Gw4, npnfip unm hfi phn:qnllitnwJpfi [!!ipwgpp 4I1Illihppfi : l.Jfipwqphfip, 

UJ.WhwG2tlmU t hwfimJpht qpntfitnwJp!i awfiwUJWphJ!, npu wfigfimu t CF 

L FA tufi4.JmGwqatuJpCi gupwgp}l hpqwpntpJWUp (fi4. 5.3): '1-pw hwutup 
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CF q}1afi [!Grp11Gm u hfi X-hpp wnwfigp, puq C qhmg' wpugpufih11li 

u4qpaw4hm: tiwfiwUJ.wph}1 f, n L m pfin1mz qhmhppg p2hgfimu bfi mqqw

htuJtug!ibp CF qa}1 tlJ1tu : chuUJ.tutlhfintl ztu1pmu hu cf1, cn1 L cm1 htumtltua

Ghpp hp4wpmpJmuubp[!, WJupGpG' f, n L m qhmhpp Xr, Xn L Xm wpugpu

Ghp]!: liJfinthhmL zwtllhppqntl zwt!imu hu ffi, nn1 L. mm, m1111whwJwgfihpp 

t114wpmpJmUGhp[!' umwuw1ntl fimJ!i 4hmhpp Yr, Yo L Ym op:q}1Gwmuhp[! : 

Umwgtlwa X L. Y 4nnpajlfiwmuhpl! tlmtl}l!i npnznni hu f, n L. m qhmhp}1 

uuwfiwJpfi I}lUltpJmfifi l!!imptlwa hhGwpwfituJpG qap !i4wmuwup: 

cipntfitnwjpG awGWUJ.Wphp hw2npq tnhll.tuUwup hwfinlJpp hwuwp, 

tuG4JmuwqawJ]lu [!Gpwgpp FA q}1afi [!G:qmumu hu X-hpp wnwugp, puq F 

4hm[!' 4nnp:qpuwm!ihpp uqqpuw4hm: i..lhpnhp2JWL h11wfitu4mt npnzmu hfi 

awfiWUJ.WilhP zp2wqwpdUwG g, q L. k 4hmhpp X 81> Xq1, Xkl wpugpufihp[! L 

Yg, Yq, Yk op:q}1Gtum!ihp[!: 

tm11wqpa mptlwUJ.wmqhp mfihgllll. 5 
4nfimmpfihp]1 hwfimJpp ctwuwfiw4 pfin- ~,po;~~~- 4 
pnz qhmhpu l!fimpn1u hG ppwppg wJG-

UJ.Pup hhnwtlnpntpJmfiGbpp tlJ1w, np- 5 f 
UihUqp upwug Up2L hrtwa 4npwqp0[! 

4tuph1P iPfip [!G:qm !iht npUJ.hu majur 

lJliGzL IOu hp4wpntpJw!i m1111whwJwg

Ghpl! 4wuquhgfimu hu wwwzwtllntl, 

pu4 uha hp4w111upJmfiuhp}1 qhuwmu' t-

4hp]1 oq!impJwup: Shqwu12mu mllln1 

wG4JmGGhpp qwnmgmll[! qwmwpntU 

hu wuqpwqwp6p4 L. hwJhtWJp!i tqhpub- J 
pp up2ngntl: 

llntutlhL mwpwatlw() hfi w!illl1w-

11tupop4 hp4htuJhttuJpu t4hpuhpl!: lip4-

hwJhtwJJ:lu tqbp[! (!iq. 5.4) 4wqtitlwa t 

uhmwqwqwu (5) zp2w!iw4P ut2 a=45° 

wG4Jtu!i tntu4 qptltua hp4m hwpp ( l ) uft. 5.4. 
hwJhtP!ihppg L. mqqw1w11P 4w}uUtu!i 

htUUWp (2) ijhn]lq mfihgnq (3) pnutu4)1g : l-p2tuutu4P uh2, hWJhtPfihpp 

tlhpLmu 4wu Gbp12l.uliu, mhrttuqptlwa hli ( 4) UJ.wmmhtuGGbp: 

tqhp}1 oq!intpJWUp tmamu bu h11qm }u!itllip' AB qapU li11w tlp.tu 

mptlwa E 4hmmu qw!iq!ihg!imu h!i nUJ.qwhwJtug (liq. 5.5w) 4wu D qhm}1g 

p2hgfinui nUJ.qtuhtuJtug AB qapG (u4. 5.5p): 
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7.Ar 5.5. 

AB mq1tl1 E lJ.bmmu tlJ.hp}l up2ngnt.J. nlJlqWhlllJlll9 qwuqCihgCit11u hw
uwp, q}lUllllJ.l! 4wuqCimu t E ljtmm u LUJUUjtU, nplljtUq]l A ljhmJ! wu}l }lpt
u}1g owtu: liJCimhtmL Z1 hwJtwu 111JllllllU t A uzwCiwoll11.JlU L. Z2 hwJt1m 
ut2 qmunuI Cipw UJwmqtpl!, npp awaqwqilmu qpmlllJ.P oquwljwfrp q}lmn-
11.P gmgmunt.J. qwuqutgumu t A1 u2wuwonril!: fl111.P11. A1E-u tiwu11 m1111w
hwJwg AB qapu: 

flplljtuq}l AB m1111.Pu p2tgut1 nu111whwJLU9 mpt.J.wa N lJ.hmpg, q}lUlll-
111! ljwCiqut1nt.J. AB qap t.J.pw qtupnt.J. qhllllI D Ci2wuo11IJ.l!, Z2 hwJtwu nl11.-
11mu t N u2wCiwolllJ.Pu, tljhpnt.J. mt11w2wpctt.J.mu t AB qap hpqwpntpjwt.lp 
L htCig 1111 N Ci2wCiwolllJ.P UJWmqtpl! Z1 hwJhtmt.l tpLw nplljtu B uzwuw-
01111.P 2wpn1ULUqntpjntU, LUUpwgumu t E qttn]!, 11J1l! L 41PCip NE m1111whw
JWgp hpupl!' 112 tgt.J.wa AB m1111.P t.J.pw N 4 tmpg: 

f1Ullt11 wCil!Jmuutp}l qwnm guwu ctwtiLUuwq wCihpwcttzm t , n11U!huq}l 
hwJttJiCitp}l hwppmpJmUutp}l u}l2L ljwqui.lwa wull]mul! wup hwt.J.wuwp 
45°: Ujq UjWJULUCi}l pwt.J.wpwpmuu ppwqwuwgt.J.mu t htmLJLlll nwuw
UjWJlhnt.J.: AB nU111.PCi (uq. 5.5p) upw E qtmmu 4114uw411 wuqwu qwuq
CihgCimu tu 11111.11.WhLUJWgCihp, J!Ciq npn1u, uqqpmu ljwuqut1ml. qtupnt.J. qt
UIP A uzwCiwoll11.Il, Jiuq htmn' llhll!P B: l:Jpt hwJtwutpp hwp}}ntpJm uutpl1 
up2L ljwqut.J.w(l WUl!JntCiJ! tlICip 6}12m 45°, WUJLU tpqm lllil.11.WhWJWgutpl! 
qhwtiJ!CiqCihCi, hwqLUnwq lltUJPntU qumwglj_tu ED1 L ED2 11111.11.lllPJntUCitp]!: 
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bpt A Ci2LUCiLUOIUJpCi aj1mLUuLtnn11I}lg mCitCiLUCip ED1 m1111mflJntCiJ!, LUUJLU 
5

(1 
lIWJttl1Cit11l1 hwppntpjntCiCitp}l up2L qwqtii.lwa wCilJJntCil! lfmpp lnpCip 4 -
}ig, htmLLUpwp, hwJtJliCitpl! UJtmp t mtriw2w11ctt1 mri11.lti uimmmwiCit
rni.l: t;pt umwCiwCip ED2 ntTtTtlllllflJntUl}, lllUJLll lllCil!JntCil! Uta 41PCi}l 45 -pg 
L hwJttlICitpJ! uitmp t tinmbgCibt t1t4!! Ujntu}1Ci: 

t4b1mi.l qwnn1gt.J.llla wCil!JwCi u112pCi pwnwqmuwJpCi utuwm unmw
t.J.n11wUJtu hwtlwuwp t ±5' : 

PLtnwJ}ICi qnnJI11llCiwmCitpp tTtwCiwqp 411pll1Ilt.J.mu t pwg mtqwCi
pnur qtmtpp ui1wCiwJpCi rymtf}JmCil! lfiw4 pwquwCil!JwCi Jill11.utpp qwu 
LUCi4Jmliwqi:lwJpCi 1~Ciplllgpp Ciqwmuwup npn2t1m hwuwp: flpuitu pLtnw
J}ICi wnwCigp l!CiqmCimu tCi pwquLUCil!JwCi AB 4ll11.U[l (Ciq. 5.3), }luq A qtml!' 
n11uitu pLtn: lJp.wgCitfip A pLtnp npn2tlll11. qnfimmp}1, oppCiwq pwCi2wpw
Cingp, I L 2 qtmtpp hbm: PLtnwJ}lCi '31=BA I, '32=BA2 wfil!]mCiCi tpni.l L 
r1=AI, r2=A2 2wnw4M-t.J.bqmnpCibpni.l DJlll2i.lmu t I L 2 qbmtpp ui1wuw

Jl1Ci IllllltflJillCil!: UCil!JmCiubp '31 L p2 iwtJuuu bCi A pLtnmu mbqwqptJ.wa 
pb.nqntl1mni.l qUJU pmun1nt.J.: 4wtui.lwa UJwhwu2t.J.ll11. 62mm_flJlllUpg, 2wnw
tJ.lu1-t.J.tqumpCitp]! iwtJimu tu ctwUJwlJ.tCintJ., iwlfitp}lqml qwu hbnwiwtimt.J.: 

flpUJtu pLtnwJpU wnwCigp L pLbn qwptw t !!Uqmut1 hpuuwqwu 
pwquwul!]wu qwu wCil!JmuwqawJpCi !!U.flWgpp gwuqwgwa qnqul! L qw
qwpl!: Op}1Ciwlj, Ciq. 5.3-mu UjWtnqbptJ.wa pwu2wpwungp tqpwqap 3 L 4 
ljtmtpCi npn2t.J.t1 tCi UnlJCi tqwCiwljnt.J.' nplljtu pLtnwJpCi wmuugp !!UqmCit-
1nt.J. BA Ht11.P111!, nplljhU pL.bn' B lJ.btnl}'. bqpwqa}l 5, 6, 7, 8 L 9 ljbtnbpu n
pn2t.J.h1 tu PB pLtnwJpU wnwugpp LP pL.tnp Ciljwmuwup : 

4pljuwpL.tmuJ}lCi qnnpq}luwmuhpp qwu nl11.Pri wu4JmUWJpCi hw
mnnHihpp trJ.wCiwJil! 4}lpwnmu tCi pwg mtrJ.wupmu: PwquwCilJJwCi DE 
4ll11.t1Ci puqmCimu bu npuihu pwq}lu, puq D LE qtmtp!!' pL.bnCihp: D L· E 
qtmtpnuI, qtmwtJip npn2t.J.ll11. a, b, c, d L. e qhmtpp Il1Jl11.lll.flJWUp, ptnqnw
mn4. illllfimu tu EDa L DEa, EDb L. DEb, EDc L. DEc L. lllJl wCil!JmCiCibpl!: 
liJu tTtwUW41! hwmqwuihu hwpuwp t wCihwuwuhiP ljhmtp}1, op}lCiwlj b L 
d, npn2uwu hwuwp: .t.wmwqwqap lJ.wquuwu ctwuwCiwq pwq}lunt.J. L tpljm 
4}19 wul!Jmuutpnt.J. qwnmgmu hu tnwCil!]wCi tppnpq qwqW.fll!: liJqlljtu 
umwCimu tCi qtm}l tpqm wtJitpp a, b, c, d Le pCinpn2 ljhmhptI: 

uph pwq}lup OlUJplllljtmtppg utqmu wuhCiwp t mtrJ.wqpt1 phnqntlI
UlJ!, pwJg 4wphtl1 t WJU mtrJ.wqpt1 npn2tlll11. ljtmmu, WUJlll iwl}ul1u tu 
wCil!Jmuuhp]! pwq]rnp up Ollijpwqtmmu L npn2t.J.ll11. qtmmu: lijqtajlup hw
mntUJ! 4nit.J.mu t 4IUJl1UWJPU hwmm u: ~t112pCipu 11tuum11.i iwt.J.wqn1JU1! 
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umtugtj111u t . bpp 111rn; t.Jm1 ljbmnH11111111111pJmGliLp11 hLumtJ.111ti bG tfomtut.j11-

1nuu1l.iu 11utJn1 wGljjwG mwlj: 
t;pl:.i 111mJtJ.ru1 N ljbtn[! hwutuGt1)1 t LA rn M t1wljhmhpl1 lil1wunhuup 

11tuuLutj1q1tJ.wil t unm}14, oqmtjrnu bG qilwJ}1G hwmmtilitpj1 t11wGw411y. 
'1-11Lu hLuuw11 JwL4wtjbGnt.j , (Wt{lhpj1q11tJ. ljwu hbnw2w¢ntl ~Lut!m1t.l bG Al\ 

L r-..~ 2wnwtllu1-4b4mnpGb)ll.! L N ljbm11 umwCimL\ ' ljwnmgt1nt.j AMN t
muliljjmG)1G b11tp ljnqut1mtJ.: 4-owJ]1G hwmmuGbpj1 bqwCiwljG mGJ1 1w3U 

ljj1pwnmpJmG pwg U1bqwt.\wubp]1 hwG111wt1 awuwGwlj : 
Cp2wGguwG t11wGw4Ji 4J111wmnu t.G hwG111wtJ.m1 U1bqw1.ltuuj1 Gbp

u111 u mb11wpw2tutJtuo L 1111p1wqj10 L4WU1ljb11 mGhgnq op.1t4mlit]l)l hlulin1J
pj1 ctwuwliwlj: U.1u 11tuwmu tq11wqoj1 uwhtiwGGurmt.J wGg l.iG ljwg Gmu 

pbt11µ1tJIU1WJ)1Ci [!Gpwgp: 
t5woljwqob11)1 LriwliwlJI.! ljj1j1wnmu LG wwg111gj1z ht1Ciwljtmhpj1111m2-

uwG hlUUW]I : L1liplUilJlblip L4LUhwG2tjmLI t npn2t1 p u1wg111yj1~ hbGwljblfl]l 

UJllUUlUJ)lG qpmpjmGp: CtuprnGwljl:.iCip er n1qJu111 u]1G~L BA llll]l])l hblll M 

4tl!l111ti hwuitJ.um: llJ11 qLuwrnu P 4bm1! 4t11Gj1 CM 111q1ij1 owilljwqornu: 
L~4Ghw3m t., np P ljbmu hli2lfl t ljwnmgb[, l.ipl.i lflh1JwGp111u zLut{ltJ.]1 13M L. 
MP nuij111GL111.! '.Jwt{lt.jwo AM t.. CP hbmutjnpmp_pnGGbpntJ. mn111qtJ.rnt1 t P 
4 bmj1 ljwnmguwG 6;mmp 3111 Cil! : 

Sb11wGpJ1 J111w1111111p.JLuCi hwGmw]1 uGpwgpmu ljwqurnu bG utubuw
u1)14 qawq)111· hwGmwti ljLUlflWJltlwG mptjwGljwp11: 
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~Ul~Iu 6 

SUlvbOUbSPU4U'U <.U'l.J0.!'30-

SwtubmitU1JlJ1w GzwGwljnu:i t t1pw<.twuwGw4Jw wpwqwgt.jwo Impj1-
q11GwljwG t.. 11111qw6)1q hwlimw: Sb11wGpmt1ljbmbJl!•111uHpJmGG npnztJ.mu 
t ljn111111t1GwmG b11!1 pl.ibmu3J1G hwt1wljw11qmli : f!l1bnw.1J1G ljnnpaj1GtumGLp 
hwG11JrnwGrnLI bG hbnwzwt{lnt.j 111rn2t.jwa D hbnwtJ.11rmtpJ111Gl! ljwLI <l L4Jlll

.1bljgJ1wG, 11111qw6)1q v wG4_1mGp t.. AB L4JU1Jhljg]1w.Jll L AC mqqm p.1w G 

81121.i ljwqtitJ.wo ~ hnppqnGwljtuG wli4.J111Gp (Glj . 6.1 ): hG~utbu bpL.mu t 
Glj.6. l -J1g ' 

lJh=H.+h. (6. I) 

w.1u]1GpG, htu2111111 h 4bmj1 Th Gl1211 llwt.jwuwp t Gwtun1u1 a ljtmj1 H. GJ12pG 
qm uwpwa WJfl ljbwbp]1 h tJ.hriwqwligmt11_1: 4-tp2pGu ljw11bJli t npnzht 
hbmhJWL htutjwuW]llll j:ljlltGpg 

h1h thE=Ec+cb1 , (6.2) 

npwbq cb1=0a000 i - qi1t10)112J1 pw11arm1pJmGG t , 
Eh=V zwt{lwan1u1 ljwt1 GzwGwon11t• pwpa1m1p3mGU t., n11]1li m11 qw-

6!1q wliljjwG ~wt{ltlwG ctwt.\wGwlj mq11111 u bG 11]1mwpmqnt.jwlj11, 
bb,=h -4bpwqwGgmliG t: 

d 

c ~~~-'O_,___~ __ .... : 
~ d •'o 

A 
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nu111wlilumli hnwGll)mG OEC-j19 l1LUjlt:qj1 t qpb( 

EC=d·tgv=D·sinv: 

liwmw11t1ntl mh11mru11nt.lGbp, 4mGbGwGp ' 

(6.3 ) 

h=d·tgv-t-i-V=D·sinv-r-i-V: (6.4) 

Uu1wg4wo pwGwaL.11 mwlutmt.lhmpw4wu hwGnLJpl1 h)1t.lliw4wli pw
li1uc.\L.(i t: {jpp i=V, WJU]1Up(i qnpo]1p]1 PWI10I111lpJWlif.! 11l1mwltli llll]fltlWU 

h=d·tgv=D·sinv: (6.5) 

q-1111al1pf!. np114 qwzmwJl1G UJWJUw!ilib]mtu umwGmu hG lJ.btnbp)1 
plihnwJJ1G lJ.11111111pGwl!llibp[!, 411l4,mLI t zit2wGwjjlli mwfuhnubmp: Cp9w
GwJ]1G mwfuhnuhmp]! hbnwi wtf!n4. Li nuptwc.\l1q zp2wG114 octui4wO- f)Ulll}Il
LJ1m t , npj1 6zmmpJl1lUJ1 GmJ!ili t , j1G l Im11l1qnGwlJ.wG z112wG)1Gp: 

liJGUJlm]1 pbmµ11l1m-mwtuhnuhmpbp[! , pGlUJlm]1p tG, opJ1liw4, TT-50, 

TOM Li w.11G , mGbli ajluiw4J1 lmpJ1qnGw4wa wnwlig.12!1 4wli nu111waj14 
2JI2wli)1 4.11w mh11wlJ.wJtlwo qGn4_11 pmunt 

gtug]1 un4.n11w4wG phm1111J1m-mwfuhnt.lhmI•l1g, WI1mw1111111 )')Jill Gnu.\ 
tWJG 4Ji11wnmp.1mG bG qmht mwfubnt.lt.mp-w4uint1wmGbt1f!, upnGp plllJL b(i 

mw1lrn wnwGg wwgmgJ1l hwztlmu!ihp!1 umwGw1 J1G2u1hu tlhr1wqwligmLl1!, 
WJUUJbu t t l111]1)1qnuw4wa UJllllJb4gJ1wu : Swtut.nt.lhm11-wt.jmmiwmGbp[! 
pwtlwltwGwzwtf! wpwqwgGmt.l tG L. hhzmwgGmu mwfuhnubmJlw4wli 
hw limJ)')lt wztuwmwG12G hp[!: 

§ 6.2. SU!ubDUbSPt> Ol-·'l'l.U~t>q_ CP.2U'VC 

n111qtuopq 2J12W G)1 t.l)12ngn4 l1]11121lltl h!i pLbnwJ]iG lJ.nn11qj1GwmGbppg 

llh4p ' qo]1 pbpl.lwG v wli4_1mG[!: Pnlll]l pbruµ1LJim-mwfuhnuhmphimtt.l n111-

11tuot1q ZJ12WG[l funq qbpUJntl wllpwgtj_wO- L 4blim]1ltliwtln114.wo t G11w(i 
m1111whWJW9 ql1mwl1]1 UJUlUltlWG wnwGgp)1G, l1U11 llI111lU 11lIJl111WOllq 
zp2wG ]1 0°-1! qwuwtj_nptlwb t o4muwp)1 t.lnm: 

fl-j1mwtu1111ntlwltli UJUltnntt1)1g G11w hbm llJ1wuJ1li m1111woJ1q hW]l)')lllp
.JWli t.lL2 t4mmtlmU t. GwL. nup1woj1q Z112WliII: Oi11rtwd)1q zt12wG]1 pwctw
GmulihpJ1 wumj16wuw4n1u11t.lp TT-50, TOM L TT-5 phl1J}Iltlil!l mwfuhnt.lhm

JlbJ11nu Gn1.1GUJ11ul1GG t, J1GiUJbu hnpj1qnGw4wG 2[l2WGt1G[l: UwlJ.tu.1G uh4um
JlWJl1G wumj16liwtlnpt1wG chut.lwliw4 "Cp2wli w2" TlJ.111tpJWUp pwctwlimu-
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Gb]lli m6mu hu <Jwt.lwgmrnl1 ULWJJ]1 UJmuillwu m11r1rn pJWtlp 0-60°, lm4 hlmrn 
mub(i tuqmt.l, npj19 hbum JH.jwqimtill! u4u4mu t 300-011

: C112wGl1 t1_1mu 4h
umt.l pw<huGmuGbp]1 wum)16wuwt.Jnimu.ll' ul11.lhmI1l14 t lih11pL.)1 4huJ1G : n1q
qwa)1q 2PSJWli!1 LJltlp)l Ub l.j pwchu(it.lw!i wp<JhpJ! LJlUl11U t UlW]lp bp: liJUUJbU, 
TT-50phtU}IlLJlUl-uiwfubnl.lbmphimt11 t=20', TOM-hiunll' t= l 0' L. WJtli : 

nu111wa)1q 2112wGml hw24,tgnlJ9Gt p 4wp11w1m hwuwp 11)1mwqj1 
UJ.UlITTtlwG wnwugp j1 4.11w wupwgtj_wO- t qiwuwc.\L hwppwlwtlmtl L. hp4m 

4t11Gh11GhI1114 ochntj_wa w1J1llw11wJJ1 z112wG[!: TT-50 L. TT-5 phnl}llt11m-uiw
tutnt1hmphpmu Ljhnuhpj1 t 6zmmpJntU[! hw4wuwp t 30": fl.)1uiwtum1n4.w-
4)1, hbuil,wp1up nup11ua jtq 2112wGl1, UJUlmi.lwG qbu.umll.I, w@1w11wu illimu 
t wGzwpct: ..::.w24.hgmJgl1 Jm11wpwUDlll]1 l}Upt11gmi.1!19 wmu2 nu111wa)1q 
2112wu11 WLJll}WllWJ!l hwppw2wtltI1 pzmll4l! llll4]l11UbUlilW4WG UJUlillUlW-
4n4 ph]UUU tli 4hGmpnG: 

fl-!1mwfullllntlwlJ.ll mh11w4WJtlWG. WJUJ1Gpu , 11J1mt.lwG wnwGgpl1 L. w-

1ll11w11wJ]1 hwppw~wtli]1 wnwugp]1 hnp]1qnGw4wG l)JllllPJWG tlb2 4mGtlh1m 
11tuwrnu, m1111wd)1q 2112 wGn4 4w]111wgtj_w0- h1uztl bgmrnl1 4n~tlmil t qpnJ l1 
mhrf QS: ~ummqtlwo qnpoj112Gb]1l11t.l QS 4wjlllll t hwtlwuwp a)1Ght qimJ)1: 
'Vl.lwG qhuwhim•ll WJU wuhpwuhzm t hwz4_)1 wnGht m1111wd)1q wG4.JmG!ih
J1l1 lwi.Pt.lwG <huuwuw4: fl11111wdj1q 2112wuJ1 qpllJP mt11r. w!iu)12w4w!inph!i 
111mzht hGw11w4np it : UJG n1mzmt.l bu wGnUJ11w411 6wliwUJwplmf CUL. 
C:J TlJ.lllLflJlllGlihimtl, limJ!i wnwp4wJ11G 11]1mwGhp11 ill12ngntl: 

flUJ1111wd!14 zp2wGn4. 4wJ1l1wgwo hwztlhgmJg wubtntl lil1zm hwulJ.w
limu hG wnw2!1G tj_bnGhpntl [!Gphpgwo wumI16wGGb]ll1, pnUJh!ihp.11 L. 

LjWJlllIJWG!ibplt f)Jl4.~, 11]111 4WJ1lJlll tl bG, bpp IllT]T]WOj1q ZJ12llllij1 wtllJ1w11wJJ1 
hw11pwi wtf!J1 pzmlt4l! qmGtlmt.l t 4hGmpnGmt.l: 

Q!iJµu GbGp, n11 m1111wo)1q 2112wuj1 QS hw4wuw11 t qimJli: <+np0-111211 
ajtmwtun11114.wlJ.ll t1!12)1G gw!igwphtG rn1111t!ip l'mI1pqnGJ1g 4,hpli qmGtlm1 w
nwr14wJ)1G : Cp2wli w2 ru1mpJwtlp (G4. 6.2) wnw2l1G tlbnGbpm.j 4wmw

]1bG12 CU hwztlbgmJg[!, ll[l[! hwtj_wuwp 4l.l1Gl1 pbpuwG wGll)wlit!' v=CU: 

bpb lllltPnllll! 4wmw]1bGp C~ 11Jllll)')Jllltlp h U1J14, hw2tlhgTllJ911 4W]11lWGp 
Gnt1l19 wnw2 !1G 4tnGbJ1l14., WUJW pbpuwG wGll)m Ii[! 4umwg4.11' 

v=C:J-I 80°: (6.6) 

bpb qiinJ]l mblll! hw 4wuw11 i t q]l11J!1, WUJW 2112wG w2ni.J pbpl.lwG v 

wGll)mG[! hwtlwwp 4t11lip' 
v=C:J-QS, 

wJG qtuwmu, hpp C:,;>-)1 ctwt.lwGw4· 

(6.7) 
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v=.'2S-C:J- l 80°, 

v=QS-(CO-r 180°): 

ll.1umb11pg 13bvuwli v wlilLJmliu ljumwgtU1' 

v = cu - (co + 180°) 
2 ' 

t1ulj q1111.1]1 mbq111.jll1li]1 hwtJ.wuwp ' 

CU+(C0+180°) 
QS = : 

2 

(6.8) 

(6.9) 

(6.10) 

(6. 11) 

Ouim[11.jwljwli TOM pbmµ11J1mlibpmu m1111wol1q zp2wlintJ. hwztl.L-
9111_19 1! ljwmwptJ.m u t qa]i.ljwjpli uwlipw11pmwljJ1 oqlintpjwtlp , npt1 01.jm1-
JWll!1 mbqw1111tJ.mu t l}pmwtun1l114.w4.l1 oljmuwrt1 l.Jmmhli: lJwli11wwu1w
lj[1 mbun11mpJwli qwzmmu bpLmu t qo[11.jwJ]1li gmgt1ni: Cp2wli w2]111Lui-
12mu U:wlipw11Ptntuljj1 B q_pwnmuntJ. mbunqmpJwli J}wzmt1 tJ.bpl.i[1 l.J.bumu, 

pwctwliU:tuli mwulit1111J111 uwup 6zmmpJWUp, www~wtf!ntJ. l.J.wp1p11u b(i 
hwztJ.bgnqg (lilj. 6.3): 
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ulJ. 6.2. 

fctbpuwli tulil.Jjm lig 41Plit1 hwtl_wuwp' 
v=QS-(CU+l80°): 

C112wli owtut111tuwmu pbpuwli wlil.J.Jntlip l.JLJili]i ' 

v=C:J-QS, 

(6. 12) 

(6.1 3) 

ljwu 

CO- (CU + 180°) 
V=------

2 ' 

]iulj q1mJl1 m brw 1.jn11nztj]1. hbtnhJWl pwliwoLntj ' 

(Cli±l80°)+CO 
QS=------

2 

(6. 14) 

(6.15) 

Ubl.JmnpwJlili wum]16wlillltl_npmu mlibgn11 (lilj. 6.4) mqqwo}l.q zp2w
liml. pbpuwli wli4_1wli 2wtf1uwli l}bummu l.Jmliblillllip ' 

cu-co 
V=---

2 

.'2S =cu +co 
2 , 

v=Cl!-QS, 

v= QS-CO: 

(6.16) 

(6.17) 

(6.18) 

(6.19) 

UJ11uilmt1 C)J.lWllUlllU hlllpUUlpnlpjlllUJ! ljWJWUlllU t lipwlimu, np lllU
tnp6wliliLpntJ., imuitubpntl. l.i tJ.wJlll.J.Jwlilibpntj w11mwhwJtntJ.wa hwztjh

gmJm1 ljw11tu1 t ljwJlllwt bpljm 
tJ.Lplib11Cibp]1g JmpwpwliLJm1mtJ.: 

b13b qJ.UlJl• mb.ru~ hwJtnlil1 t, 
wuiw pbpuwli wli4Jmliu l.Jwpbl11 t 
nru1zbt mq11wopq zp2wlip ublj 
lllllll}}JWUp: '1-wztnllljpli UllliJUUlU
libJUllU, untJ.npwpw11, q_]lllJll mbqli 
nui.qmu bli WJliuibu, n11uibuqjl WJU 
2qt11wqwligl1 IUT)T)WOpq ZP2llllintl_ 
l.Jwru1wgtJ.wa hwztJ.bgmJgp 6zmm-

II I II 
~ 

r.1mli[1g : li.Jll Tlhuinmu hwztjmu tu, u lj. 6.4. 

np qpnJp mbql! hwtJ.wuwp t q_]H1Jl1: 

O'o 

.'21mJ)1 uit11li mqqmu b.li hhtnhJWl ljtpui: lJplilimJli wnwpljwJl1li 
l.Jpljliwl.Jp q}1mwuLbnmuntj, CU h CO IlJllltpJmlilib.pntJ., lJ.wlll}IltU bli hwztJ.b
gmJglihp, npnligntJ. n1mzmu tu qpnJP. mtqu,: lJP.lJ.1muhm[lwlJ.wli N uimm
mwljntj hwppw2wtf1!1 pzmpl.J.[1 pbpmu hli ljblimpnli, lmlj 11pmwl.J11 l}limu 
mqqtuopq zp2wlip qpnJll mhql1li hwtjwuwp hwztjbgmrnp 4.J1w (lil.J. 6.5w) : 
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%nm bjll\j WJ]lllWTJWJ[l UJ14Jmub1 LilJ1W4Wu lljU111lU1W4!J ((j 4 · 6. 5p ), hw
tll!Ci 4 bg (i111 U t.Li tjbpubpl1 llJmG nu1qwcuJ1q 2112wuJ1 qJU1JJ1 hbui , npJ1 hbmLwu-
12114 mqqw6]1q 2!12wuJ1 qtwuwoL h1w1111w~wtJlt1 P2ITTJ14l! 42t11 4J1 : UJali 
hw]lJ'}tu2wip[1 n m1111\12 lljUlllllIIW~Jn4 P2ITT\14r pbJl.lml bu 4bum1mU 
(u4.6.5q) : UITTrnquwu lilljtuITTw4n4 bp4J1111111 wliqwu n1mzmu bu q1mJJ1 mb-
1111 h wlihJ1wdL2ITTmJ'}JWCi ri-tuw1111i mr111mt11! 4p4Gmu: 

UL) 

0!;. 6.5. 

~21mJt1 mb1w TOM pLm1n1J1mGtrunu nLI]qm l.l tu hbmLJWL 4b11ll!: f!-j1-
mwJu1111114w4G nup1ml.l bG 11t1m4m1 L1bm[1u: liJlimhbmL 11l11.mu4j1 uj1lJ.p11-
tH1mpw4wG lljmmmw4J1 llJlilmmun4 nu111woJ1q 2112wup 4Juu 11Gnu1 bli 
(C~-QS)-t1u hwtjluuwp ltwztjbgmrn]l tjpw L gwligwpbtb11J1 lll'l.1]W6]1q nu1-
11]1~ uimmmw4Gt11]1 li]12ng114 gwligLLJpbtb[1]1 hwml.lw(i 4bmp hwupG4tg
G11ni bli ri]lmtjnq 4tmj1u : 

Du111woj1q wG4JmGu 2w$11li bu 2112wu]1 ut4 4wu t114m rurrnpJwlip : 
fO·bmp11Jun-lilLUjuhnUbUlllJ! 4wliqliuw(i 4bmmu wzjuwmwGpwJ[tu 11J.llllf.JWG 

pb[lbllug hbmn obn,12J1 4nllJ]lm lljU111lJU1114 11l1mw4G lllflfllllU bG 'lltlll4m1 4b
ui]1G wJGlljbu. np 4tp2\1uu l:iplaw mbun:-1mpJwu 'lw2mmu: UupwgGrnu bG •ll1-
llltu4li ubqu\12 ll.jUUHITTw4u L. l.l]14Ju1uk1pw4wG ll.jllll11 lllW4n4 h1111jlq11Uw4wli 
gwGgwJ'}lim 6J12lll mqqmU: 4tuij1G: D11111woj1q 2112wu]1 wL11f1w11wJJ1 l.l[14JU1-
uhlllJ1W4wli U}UlllllllW4n4 q1wliw6l1 ln ... .upptu[WtPJ1 P2U1P41! ptrmu bG 4hGU1-
1mG L. 4wprµnu hw2tjbgnlJ9 · wnw2]1G 4t11libpr14 wuU1]16wGub11l!, 1111ll!liGbp1! 
L tjwJ114JtuliGb11t!, trn4 t114Jmpf]I14 · u[n.,L.IJli pr1UJblit111! la 4wJ114JwGGb11u : ~w

tJlbtn4 nu111w6[1q wu4JmGQ TJ]llllwlJ.11 UJnw2]1u 11J.111l}3JWtlp , wuh11wctt2mmp
.JWli l}tuwmli 11[1lilw4li wCig tu 4wgCin 10 qhG[1pn4 la GmJli hw2nJll1w4wGmp
JWtlp 4p4Gmu LWtluiLUJ! ri]1uiw411 lip4Jrrl]lfl 'l.JlllLPJlUtlp : 

bu13w1wt u12 13t12uwli wG4Jmliu ~wtJ14ht l m11riwo]1q 2112wGJ1 bp4m 
111m113J111 lilitpmJ, uGri nJl.lnU "C112wu UJ2" 111m1J'}Jwup umtug4bL I.I 040 ' . [1U4 
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"Cp2wli 6LuJu" 111u11pJwlip' J 78°44 ' : Il1mzbG12 qimJJ1 mtr111 l1 v pbpuwu 
wu4.1111 Gr! : .::.wuw6LUJ [i 6.10 pw(iw6Lj1, 4umwuwlip pbpuwli wli4JmGI} ' 

v = cu - (c~ 7 180° ) = 1°40' +360°- 358°44'=
1
0

28
, , 

2 2 
Jrn4 6. 11 ptuCiwow14· qimJJ1 mbqp. 

CU +(C:J + 180°) 
QS = --'-------

2 

Q I • 8044' 
140 735 =0012': 

2 

Ulilmqp~ hw24wp4Gt11u 6.7 L. 6.9 pwuwohh1mt1 lilwJpu bu lim.1G 
w1u11mG12GbpJ! ' 

v=CU-QS= l040' -0° 12'= I 028' , 

v=~2S- (CU+ 18011
) 0 036011

12 ' -35811
44'= l 028': 

Olljm]14w4wG hbnw2wtJlbpruu 2wtJ111qw4wG bnwG4JwCi lllW[ll1bpJ1g 
lib4r1 · wGlu111 Gr 4wu G11w ri]1l.lwg]1 4iLTJtll! (pwq]luJ!) m Gt1 hwumwlllmu w11-
ab,12 : f)...[1wGt19 b[GbLI14, Olljlilp4w- c 
4wG hLl1W(WtPhJ1J.! Ulllll[1WpwawG-
4mu LG hwuu1wmmG wCi4J111 Gntj L. 

hwumwlllm G pwqJmn4 hbnw~w

tJlbpJ1: LimJutjwo t111bGg 4wnmg-

tjwo12J1g , htnLwtJlbrt! 4w11bL11 t A r'JC--...;_...J..._ _ __;;s ___ -c 8 
Ulilll[lWpwctwu ht phtWJ]lG L. 

4114liw4t1 lljWlll4bpuwli hbnwLw
tJlh11t1 : bpt J'}h1w.1[1li hbnwLwtJlb[lt! 
hwuwptjmu bG hwumwlilmG wG4-

ulj. 6.6. Otl/w/1l1wljw(i 

hbnwi wt/Jfl uljqpni(ipfl 

(Jwl/mtzwljwfi linw fit1.1nifi) 

JmCi mGbgnri., WllJW 4p4Gw411 ll.jWITT4bpuwG hbnLwtJlbJlJ.! 4w1uu1 bG lljWlll-
4wubt ]1li 2lljhU hwumwuu11(i wu4JmG mlibgillJ., WJlilljbU tL hWUlilWU111lli 
pwq]1un4 hbnmLwtJlbp]1 p411G : 

Olljui]14w4wG hbnwzwtJlbJl]l qpmwp4mt11! u4ubup wt.lbGwhwuw-
11w4, pwJg LWJG 4!1pwnmpJmu mGbg1111 Olljlll]14w4wG pbtwJJ1li hbnwzw
tlll•9 OUjm[14w4wG hhnwzwtJlt1 u4qpmu,12u 4w.1wumu t hbmL.JtUL1111.l : bli 
f1WflJibli12 lljWhtuu2tjmu t ll]ll12hL AB qo]1 bp4wpm13Jll1Ull (G4. 6.6): G_l1h 
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hwJmup t µ wultJmup h pwqpu hwuajmwgnq /hwm4_wal!, lllllllll AB qol1 

t11lJwpn1pJillUI! ljnpnz® WJUUJ.bu. 

AB= l ·ctgµ (6.20) 

ulj. 6. 7 <bnw,iwijJwljwu gwugwpbjbp 

0-htWJpG OUIU1}1ljwljwu hhnw,1wtfihpmu µ w(i ltJmut! hwumwmmu 

utbmpJntU t , }luq /pwqput!' tfintfin_tllwljwu: liJ11UJ.}lup htnw2wtfibpu }1phu
g}1g utpljwJwgumu tu qtm1tqpwljwu qnpbpputpp !lPmw_tllnqn4w4ut11, n-
1mug unumwchlwa bu hhnw2wtfiwljwu gwGgwphth11: vpwug oppUwqGh

PI! UllllUlljbp4_wa b(i uq. 6.7-mu: [c}btlllJpU hhnw2wtfib1m1u UllUibU pwqpu 

awnwJmU t. hhnw2wtfiwljwu iwtfiwoUIJ.I!: '-ltp2puu pptupg uhplJwJwg
umu t tPWJmh 2ll!1Uill 3-411 hpqwpmpJlllUp, 2uu hwummpjwUp h lOuu llllJ
umpJwUp: '.)wtp.wO.UIJ.t! UIWU14_mu t uUJ.}lmwq JlllIJ.lllut11ljn4_ h pwctwu4_mu 
llllllppbp t11qwpmp3wu pwctwumuutpp (ulj. 6.8): nwctwumuubpl! uhplj-
4,mu tu uL h ljwpUpp uhpqn4_: 

{()-t1wJpG hhnw2wtlm4. htnw4_npmpJmuuhpp npnzuwu hwuwp 2llltP-

4.UIJ. qa}1 uljqpnu.l tnbIJ.W11P4.ntU t hhnw2wtp.wqwu !lPmw_tlJUIJ.n4.wlJn4 qnp
bpp, puq qap 4_tp2mu' hbnw2wtp.wqw(i iWtPWOllll: vlj . 6.9-pg bpLmU t , 
np tmJup 6wnwqwJpubpt!, hwumwmmu µ wultJwu mwlj wugGtp14 bwJ

pwJpG gwugwphthpp up2ntJ, 2llltPWOaj 4Jlw wu2wmmu tu l=AB hwlll-
4,woJ!: '1-}mmIJ.J! ,1wtp.w6ll1Jli tjpw hwztjmu t bqpwjpu phthpp up2h tnhqw-
4.n11tjwa pwctwumuuhpp PM!! L_ UlpllllllhlllJUllllU WJil pwctwumuuhpt! mh

qwu12p hhnw4_npntp3w!i: bph ,1wtp.w6UIJ.I! mhqwzwpctt1 aj1maju UnlllplJ, 

WUIW µ wultJwu hwumwmmump3wu zunphM 6wnwqwwutpl! i wtfiwon

rtP 4Jlw ljuwhUwuwtp.wqtG tPlll2ll tnbqwuwu L. hqpw3p(i phthpp up2h 
ljhwJmG4_hu iwtfiwoaj tp.npp pwuwqmpJwUp pwctwumuutp: <!.hlllhw
pwp hhnw2wtfip hqpwJpu pt1tpp up2L UIWptp.wlj4_wa 2wtp.w6aj pwctw
umuutpp PM!! hwutuwmwqw(i t ,1wtp.woajg Upu2h hhnW,lllltPI! tqwa 

hbnwl{npntpJWGI!: '1-mpu phpbup htnw,1wtp.p bw3pw3pu phthl1P up2L 
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qmul{m1 iWtfiwomu1 pwctwunu.Hihp}l P® ljwu pwq}lu}1 h mt11wup}1 hbnw-
4.nJmtpJwu up2L bIJ.wa lJwUJ.1~ : 

8 

P1 
I 
i 
! .. . 

~ 
[a 

. t:P 
o li 

'Ulj. 6.8. 

<bnw,iwijJculjwu 

,iwi.ftwdn!]bp 

rel I 
I 

a. 

bupWilllhup 0-G qptnwlJ11 opjblj
lllP® OUJ.Ulpljwqw(i ljtum1111fi(i t 
(ulj .6.9), ab=P' aWJPWJ}1u gwugwpt1t pp 
up2h hqwD' hhnwtjn1unpJm UJ!, vv' ajl
mwltmrtn4_wlJ.ti Uimmuw(i wnwugpJ!, f 
opjhljmp® :pnqmuwjpu hbnw4_npntpJnt

Ut!, F' OpjblJtnp® wn2L.p :PnljntUI! L. o' 
!lPmwlJ.ti Uimmuwu wnw!igppg upu,1h 
op3bljmptju tqwa hwmqwap: Curµn
(it(ip, np 2wtfi4_mu t Imp}1qnup Gljwm
uwup wuuzwu ptpmp3mu mutgnq q}la, 

npp rituwmu ajimwuuw(i wnwugpt! ljw

ptu1 t I!UJ}ll1Ght m1111whw1wg ht nw2w
tfiwljwu 611IlPG : vlj. 6.9-pg t pLmu t , np. 

D=D1+f+8: (6.21) 

S4Jw1 qn11appp hwuwp f h 8 hwu
lllwmmu utD"mpJmuutp tu: v zwuw

lJhup qhp2puuhppu qntUlllpJ! c-n4. L w u-
4_wutu12 htm.u2wtp.p hwumwmmu, WJ
uI1upu, 

c= f +-o: (6.22) 

vuwu hnwulumuuhp abF h ABF-pg 

hbmL.ntu t , n11 

npmhrU1g 

D1 
- =- (6.23) 
f p 

f DI = - ·! : 
p 

(6.24) 

£wG}1 np llltlJllll qnpappp hwuwp f L P utD'mpJmliubpt! hwumwmmu 

tu, WUIW upwGg hwpwphpntpJlllUI! umJGUJ.bU lJl.Pup hwumwuuuG, np!1G 
wu4_w(ih(ip hhnw,1wtp.p hwumwl.llmG: liJG uzwuwljhtn4. K-nl{, ljm utGwGp' 
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v 
1 .. t .. ; .. J~--1{--~-' 8 

I : 

v 

Ur 6. 9. !iJ'f11w.1/Jfi hhntu,!w1/1nuJ 6wmuqw;p0/Jfl/I [1fipwgJ1[1 

f 
K = - : 

p 
(6 .25) 

~wzLjj1 wnGLLtllJ. Ljbp~J1Gu , ou1mt11Jwljwli f.>hlLUJ]lG hbntU)WLj1J1 pw
CiwoL.p tJ.bp2Liwljwli mbupntJ. 41l1liJ1 ' 

D == Kl+ c: (6.26) 

llzJuwmwtipj1 IJLU[HlW{Ullp.JW U hwllW]l OWJ]lWJJili gwligwpbthJlJI uJ12L 
bqtuo P hbmuLjnplll p.1ml.iti pG11rn lirn u bu hwLjwmup 0.0 If: ll.1u 11bumlll U: K-li -

lnuLjwuwp 41J1GJ1 l OU: lJlipw1111bGp hbnw4npmp.1wG 2wtfluwG mul.lwGwl1 
OlU.J]lWJlili pb1tp]1 u]12L. umwgt.Jh1 t 2wlj1wonaj1 I 00 uwli mJ11.ltm11w JJ1li pw
chuliml.l : ll.11p1l.iuwmti· D=l 00· I OOuu~c= I OOOOuu+c= I OOu+c: 

l ;pb hl.inw2w4nuljwti pt1bJILJ unlimwctqwa bli lihppJ1 Ci :PnlJmuw9111 -
unLj !]J1mwju111111Ljtuljrnu, WUJ.lU 4wptu1 t uu1µi1Cit1, np c_,:O L hbnw>wtflJ1 
pwGwolq1 lj11G11m li ]1 wJuUJ.11uJ1 m tun · 

D =Kl: 

§ 6.4. (<}t-JU,t-D-UcUlPmra-amt,-1_,t-rt> QU<t>nt--ue 

0'blU3t>~~bD-UQU~O~ 

(2.27) 

'Vw]un1u1 u1tupwq1uu.'tJmu w11mwo4wo pwliwoLu tiwflll ll t oqmw

qn1104bt Lflnpp phpl.lwli wli4Jmu mGbgnq qabpJ1 hwilw11 L WJ11!1u414wu1-
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6LunntJ. n1m7Luljl1 unmwtJ.n1111113JLuup tiw11bJl1 t l)Ci1J111 lib]. np ~ wtfltJ.bL t qoj1 
lmJJ\iqnGwltwG u11mJb4gJnuG: Cl-ab11J1 5°-Jig tito pbptiwG wGlLJmliGhpJ1 
qblljplll U w11Jlb li wGl!]llUCTLi2U1 t tn tu11pt1u11 p.1mG 11Gt1 2wlfl Lj wo rtp qoJ1 lt 
Gptu 1411n.1ttigI1w.1\1 til12t: fO-tp qob11J1 h11ti1u11111r,1rn GGbJili ;tutpuwG (.hmhu 

Ciw4 1!l1tnwCiuwCi wnwCigpp 4wprn1 t hwCiqJiUJ.hL hhmu.'LUtfltu4wli onq]1G 

9011-J1g mwpphJ1 gwG4wgwo wli4.Jwli mwti fctn11 A ljbm[! 1J1GI1 2w41Ljm1 
qo j1 uljqpliw4htnJ:! (li4. 6.1 0), J1u4 B-Ci · t.lbp2liw4hmJ:! : St11wtiw.1bCip A ljh
mmti hbnW t_ Wljl, lrnti A 4bmnur hhnw2wtlnutiw Ci orur '1-pmwliuw(i w

nwGqpG npn7w4J1 tuG4.Jwli mwlj hwuuuu t omrn 0 4t m111ti , Jw4 ow.1pw.1]1G 
fl bJblunj wtigtinq ownwqtu.JPGhpp' b L e 4tmtrunti: '...lwtl1womtj1 Ljpw 
liJlwlip 4wli2tuwtG l/2-J1G hwLjwuwp Ob L. Oe luumqwaGt11: Cl-npa j1nJ111J1-

mwtiJ1 u1mmuwG wnwCigpJ1 o titmnLj wGg4wgGtGn 001 Im11J1qnGw4wG 111-

11\n11_1: UG4.JmG 0001 41ltli \1 oO=S 21ulflt.lnq qo!1 ritnuwG v wG4.JmGp: l;G
pwru1tCip hl.i11w2wlflwljwG onqp mhqw1111Ljwo t wJGUJ.bu, up Ci1u 111 qqwhw

Jtug l oO 11JmnuliuwG wnwGgpJ1li : U.11111tuwmu OWJilWJJtli gwGgw13h]hJlf1 
lJuumJh4mLjbli hjltwtiwJwtiwG 2wtflwom1J1 LjJHU c 1 L h1 4t mt1m1 u L Ljtp2J1-
G]1u LJ11w ljwli2wmtG 11/2-JiG hwLj tuutu11 Ob1 L Oe1 hwmLjwoGbJJ: fc}bp qolt 

S hJl4Wl1lllflJWU ubom13.1wli L µ:o::34' w G4.JwG tflnppm pjWG hbwtwlivnt.l 
4wpbtl1 t pGrpuG b\, n11 Obb1 L. Occ 1 bnwli4._pnlilihJl[! 111 q11wli4JmG b(i L. 

\111LuJ1 hwLjwmu11: llJll bnwG4.JmGli t 1unti 0 4tmJ1 unUJ wnw2wgwo wli4-

JmGGt11[I, lJ1111ubpjl rnl)l'puhwJwgmp.1wli htmLwGpnq, 4tl1li hG hwt.Jwuwp v 

I I 
J3bpuwli wG4JwCip, hbmL.wpwp ' ....!... = - · cos v , n[JmbqJ1g' 11 = I · cosv : 

2 2 

~wlflt.ln11 pbp qo ]1 S tp4wpm13JmGCi n11112qn1li t S=Kl 1+c pwCiwoLnLj : 

liwmwJlhLnt.l mtr1wrum11.l, ljmCib Ciwli12 · 

S-"'Kl·cosv+c: (6.28) 

0bp qaJ1 D ll.J.IlllJb4gJ1wCi qmGb1111 hwuwp tuGhpwdbzm t lipw S 

bpljw1unp.1mli11 pwquwt4wmlJb1 cosv-nq, hbmLwpwp' 

D=(KJ.cosv+c)-cosv, npmt11t1g 

(6 .29) 

f!wtiwoL 6 29-11 lJwJ1b1]1 t Cibp4wJwqCibL W.JL mhupnt.l, np]1 hwl.lw11 

hw Lj wuw11uwli w2 tiwumu qmuwpbCip ti hw tiblin c·cos2v: l11nCitliwG12 · 
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n:~ Kl ·cos2v-:-c·cos2v1·c·cosv-c·cos2v t.iwu 

D ~ (Kl-c )·cos\· ""c·cosv( 1-cosv), npuitri]1g · 

' ~ v 
D =( Kl -r c)cos-v, 2c ·cosv ·sin - - : 

2 

\-Lb112J1G hwi.twuwJ!i.lwG w2 uwup t11lJpn11q qmuw11tu1u wliG2wli 
t.jrnpp t. wnw2]1li qmuw11tl.l1]1 hwutuwuimpJwlip h wnwGg n11Lt utuwl ltw

uiwpt1m w.1G 4wpb1]1 t hbnwgGbJ hwqwuw11mupg: limGbGwGp' 

D=(Kl+c}cos2v: (6 .30) 

ul;. 610. fillip (jiifl tplflllfllllf!.Jtu6 "wlflmilf! htnw2tut/lnl/ 

Ou1u1[1ltwljwG flUlWJpli hl:inw~wtflntj_ ht:.nwtj_nj1IllpjwG 111rnzuuili hw
pwpb11w4wli u!uw1[1 ubO-rnpJWG n1m2uwG hwtiwp q}1uiw114bGp D=Kl+c 
pwliwO.L11: <..tnw~wtf1]1 K q.i111owlj]1gG nJU12tjmu t hwUWj1JW wnwliy ujuw-
111. hblilL.wpw11 npl4bu utuw1]1 ht1uGwljwG lUflPJIHJ1 hwu11puwGrnU: t hbnw

~w41w4wli O.mp1t.l ljw11Ilwg4wo- hwztj_bgmJg!1 L'.; utuww, npu wmu9wGmu 
t, trip ALB 6]1zui hw2t.lbqmJglil:i11}1 tflnjuLUJlbli ltwpqwgljt1 t A1 h B1 utuw1 
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hwz4tgnLJglit11t1 (li4. 6.11 ): '-ltp2]1lilit11Jiu qnJlllPJWLI uiwpwqwJnul D hl:i

nwljn1m1p.1mu11 4n1m2tJJ1 npnzwlLJ1 utuwlmL GzwGwljbGp w1G iln-n4.: 

D±L'.il=K(l±61)= Kl±Ku1: 

-Qwli]1 np D=Kl L hw2t.U1 wnGtln4., 1111 K-G 2-P wq1µmi utuwu1 4.J1w, w

UJW ljp6wuil:itn4. Guwli wGqwuGbpu, ljmGtGwGp' ±L'.n=±KL'.1: Sb!]wr111tpnj 

D 
K = - , 4uuitugt.lp' 

I 

6., 
6. o=D ·- : 

I 

A, . --m 
----- A -

-----m B, 
B 

l.A;. 6. 1 / . <w;lfbgnl)g/1 ujuw!J} 

(6.31) 

'-lt112J1G hwqwmu11111uG ouiui!1ljwljwG pblWJpG hbnw2wl]m4. qo]1 

2wllJ.uwG pwgw116Lulj ujuw1]1 n1111zuwG pwGwO.L.G t, 1111!19 bpLmu t , 1111 

(WL{nhuG WJll1JlllGJ2ll utuw1G nuu111 hwlibuwuiwltwG t ~wtfltjllll qop bpljw
JllllPJWU[l '. <..wr1wpbpwltwG utuw1G HJ1.11Jtjmu t pLUgwpO.LUlj utuww pwctw

Gb]11lj qo]l D tplJw1111111JwG 4.J1w : 

L'. D L'. l 
- =±-: (6.32) 

D l 

<..tmu2wtf1w4wG orn1nt.l tj_bpgqwo I hwztj_bgmJ9l1 umwgtj_mu t npuitu 
ljt11L.j1 L. GtppLp hbnw~wtf11uljwli pbJbj1ntj_ ljw11Ilwg4wo hw2tJ.bgmJ9Gb11]1 
uiw11pLpnq.~JrnG , WJU[1lipli, l=nA-nn: bpb AL. B 6[12lil hwzllhgn1J9Gb11]1 tfln
juwptli ljwp11wgljwo t A 1 L B 1 utuwl hwztj_bgn1.1glibj1, WUJ.W m-j1G hwljw
uwp B 18 L A 1A hwmtjw0Gtp11 4wJ1b1[1 t l1li1µ11libt llj1UJbu hw24.bgmJqGbpl1 
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utuw1 lib]!: U.1111Jbuum1 ti lwtj1wonrin4 luu2t1_tym.1y)1 L1Gpb11gtiwli ii)12J1G J2LU 
nw4111uw.1J1li u}11wm. 1111t4bu pbtbJlI1L! 4wmw11L1wo hw2L1tgntjyGbpJ1 mw11-
pbJlmp.1111li, 4nJ1112tl_l1 hbmliJWJ pwliwoLntj' 

' 1 1 r:: 
,). I = ±'<J 111 - + Ill - = Illl"\/ 2 ; 

U[uw1.P m ub0-111p.1111Gn 4wtutJwb t aj1muwG wG4JmliLU.J [!G H ujuw1J1y 
L. D hbnwL!nJrnLpJmGpg: U114npwpwp, w(iqb(i w.um4 11.l1mutuu wG4JmGw
.1J1G utuw1I1 tibompJmuG nGtµulimu b(i ut4 rmuit: '1-J1mw4J1 r tu112n11wy

uwG 11tuwmu q}rn1wGtiwG wG 4.1111 Gw.1J1G utuwu:i 4tltnp]lwGw L 4tl1GJ1 

D !' 
w=l ' !f: U.1u 11tuwmu 4mGLGw(ip' m = --, · - , npmLq p=- 3438' 11mqb-

3438 r 
G bJmtj W)ILnwhwJmL!tuo nwqj1wG G t-.: 

D. ]' D 1'I2 
~ I = I . fi. ' ll]lillbi])lg t::, D = D I : I : 

3438 r 3438 r 
-f~wGj1 11[1 µ LUG4J111 G11 }WU1 tPllD!I t , UllU1LUtjnpwuitu 34', j1u4 n 

htmuL111J1rnp,1mG11' ubO-, wuiw /\ 180 bnwG4JmGJ1 4w11tu1 t plirµnGt1 

D·µ' 
mqqwGlumG: <!.bmLwpw11' l=D·tgµ 4tuU: I = -- : 

3438' 

Ujutaj1u114, LjL112Gw4wG mbupmj uJuw1)1 ub0-111p.1111lir_1 4tl1GJ1' 

l' fi. 
8,.D = /)--: 

!'·µ' 
(6.33 ) 

llupw1u1bGp 11J1tnw4.J1 tun2nrwymu1!' f =-30 wGqwu, ]m4 wu4Jmli µ=34' , 

I t1 0 l 
WU[W 6 = :t-D 4wu - = -: 

D 730 D 730 

cf)11p611 gmJg t. mtl_bt, np hw2tjwnuwu 2bupwp4tj1lJ1 tiJ1 2w11p qn]1bnG
ubpJ1 wqqbgmpjwG hbtnltwG1211tJ , ouitnp4w4wG phLW.Jp(i hbntU[Wt}1mj qaJ1 
2wt}1uwu J1rwlftuu utuwJll ubb t 6.33 pwuwoL.ntl_ hw2tjwoJ1g : '1-pw hwtitu11 
uwhtlwliw.1J1G pmJJWtnltbtl1 hwpwpbrw4wli utuw1u [1G1µnGmu bli )Wt}1tjru1 
qo}1 bp4w1m1p.1wG 11400-py u}1G ,1 L. 1/500 uwuJ1G hw4wuw11: <!.bmLwpLUJl, 
~wlj1uwG hwutuwtnwpw11 n~ tito 02mmp.1wu hbmLwGpntj, [IGrµuutj_wo ~ t. 

U:bo hbnwtj111uupJmGGbJ1D ,1 wt}1b1 ou1tnp4w4wu pb1wJJ1u hbnw;w41b1rn4 , 
uwliwL!tuuq, bpp qowJJ1G ~ wt}1muGbj1}1g uiwhwu2tjmu t wu1wlmL!ht 
pw]IO]l 62mmpJmLi : 

§ 6.6. 4r4LiU4f""\ "lUS4trUULi O"lS1'4U4Uli .:.tn.UOU<fJtr 

l.t]l4GLu4J1 utWLn4bJ1UWG hbnW[WtPh[UUU Librwqtlwo b(i pUJWJJ1G hb-
11wi_wlj1J1 ~wqniwG 6zmmpJmG11 GL!wqbgGnq ut1 2w11p pb11m~.1mGutr: U.1u
uitu. G11wGgmu pwgw4WJlllU t pb[b[llt gw Gg1:i, 111mtl tj_bptuU111U ~ 0-UJJ]lW

J}lG pb1t1unj hw2L!bymJ9 tlb119Gb1m wuh11wJb2m111pJm GD: UJ11 Jm4 uiwm-
6wnn4, wpmw12J1G tiJ12wL1wn1I1 WJGUJ.lml1 U[WJtltuGGbJlD, }1G[UJ.lmpp bG 
lf h11L.J1 L GbppL.J1 11}1mwGuwG 6wnwqw JfG urp upu11Ln11m111 u mlibgwo 
UlwppbJI wumJ16wG[1 pb4nulGb[1]}, hw2L!ligrnJ9p ]}Gpb[lgU:wli tlrw ibG mlib
unni WJLiutJmp tuqqby11tj)jlllG, J1li iu1bu phLWJllu hbnw]wlj1b1m1tl : 4114Gw4[1 
uiwm4b11tiwG hbnw[wt}1b[Ijlg oqmL!Ltiiu hbnwlwt}1w4wG om111t1_ hw2tlb
Q!11J9lib[1G n1m2L!mti b(i upw tr4m uiwm4tpmuubp}1 u]12Li tltntuwqwpo 
uwhpJ1 ubompJWUp: '.:.>wtj1w6nqj1 
bp4m uiwm4tpGb111._1 umt110Ljmu bu 

0LtJmJ14w4wa utuitrmL!, libpp}1G 
wGr111w11w116tlwli hwmtjwO-w411q

uL11mj 4wu 411ut4bliuwmn11 4n[tjru1 
htmw411qw4 blitn1mG nuuiu JW4lib-
1m4 : l!Jl} ouitnJ14w4wG hwU:w4w11-
qb]ll! mbqwlj1111tjnui tG qbnqbqJ1w-

4wG qi1110-ppJ1 11J1mw4l1 opJb4tnJ1LjJ1 
aj1uwg Lt 2wm 11tuwt1u11u hw u11!1-
uwumu b(i q.11110-}112J1 qptnw4l1 hbtn 

hwuwtnbq_ w2tuwtnru1 ou1LnJ14w-
4wG wqnLJgGb[l, bppbuli · npuibu 

J1Gpunqm1JG cµ1110-!1pub11: 
Lip4aw411 uiwm4truwG OLLJ

mj14w4wa hbnw,1Wt}1L111! pwctwli-
4mu bG t11lfm hpuuw\jwu tutipbpJ1. 

t}1mpntuw4wG wG4.1m Gnlj 
h bnw[ wt}1 t11, 

!<., 

ulj. 6.12. 1/[i{JUWljjl UJWWljfipiJ'w{j 

ubu;wt/np OlljUJftljwl/WU hlinW) WLfljl 

uljqpndipf! 

hwumwmmu wu4J111Gntj L. t}1nt}1n[uwlf wG pwqpuntj hbnw;wt}1b]! : 

<!.wutnWtnlllU wu4JmG114 4JI4Uw4}1 UJtum4bpuw(i hbnwl wt}1bp[l, llJl
U]bU 4nt1LtJbuuwmnpGbp, untjn11wpwr wuiwh114tjnu1 t(i Gwtuwu1tu 

U1Jl4 WO p blf uw(i 0 wGLum (i muby1111 ubuintj : b upw1wt uu 1J11mwtumv14w4J1 
opJb4mI1tlJ1 wn2L mbqw4wJtjw0- t. opJb4mt1tlJ1 4tup O-wo41lJ1 ouitnpl1w4wG 
k utu111 (G4 . 6. 12): U.111 ubLt[[I 2t11mu t Gpwuntj wligunI) 6wnwqwwut11p 
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tt=8(n-l) wCi4.JmCinq, npmb11 8-Ci ubll!P pt4uwCi wCiJ.umCiCi t, pu4 n -1!' pb4-
dwCi gmglti!!: tiwnwqwJpp zbqllwu hhlilLwCipml, wnwp4tuJp tqwm4bpl} 
ajm1wltl1 tnbWlilntPJWCi 11w2mmll. ajlmll11PCi l@tlw opJb4mptlJ1 ubtqnq 
itPW4qwa 4hup lip2nq wCigCinq DWlllllqWJpnq 4wmugqw<) unpllilll tqllllll-
4b11pg lip 4nIJll ph12qwa: '1-pw hwllwp aj1mwtiP tnbWlilntflJWCi qwzmnu.l 
ajlUllllJ.[! 4mbuCip d]l.LCimJCi wnwp4wJp qp.4CiwtiP tqwm4bpJ!: lJ1.1 tqwm4bpp 
mbqwzwpct[! llJmu]l. Ci4wmllwllp hwllMwmw4wCi t wnwp4wJp L hbnw
iWtPP dp2L bqwa hhnwqnpmpJWCi[!: 

Otqmp4w4wCi uhtqWJpCi hhnwitutflnq AB hbnwqnpntf)JWCi iWtflllwU 
hwllwp (Ci4 . 6.13), A 4bmmd mbqw4wJmll hCi hhnwiwtflw4wCi wqmJgntJ. 
pbruµi1pm, pu4 B 4hmmll' uwCim]l.dbmpwjpCi pwctwCimllCibp mCibgnq L pCi
qb12u-zmppluntl octmqwa hhnwiwtflw4wCi iwtflwonq: PCi11t12u-zmpptul! 
hwztJ.bgmJgCibpp utiPqpCi t : bpp ajlmw4Ci mqqmll hCi iwtflwonq}lCi, Cipw 
mbw111mpJWCi 11wzmmd hpLmll t bp4wpntpJwllp bp4m 4hup pwctwCitJ.wb 
iwtflwonIJJ!: '-lhp2plilm 11]1. 4bup mbqwzwpctJ! llJmu 4bup Ci4wmllwdp hwz
qmd bu {!Utn uwCil}IJwltP, pCiqh12u-zmpl1p.inq: liJI} mt11wzwpct{! iwtflwonajl 
tlJlw hwl{wuwp t a1a2=nq hwmtJ.wbpCi, npmbq q-Ci iWtfltuonajl pwctwCidwCi 
wpctt12Ci t, oppuw4, 1 uu, pu4 n-l! ' pwctwCimllCibpp pptJ.J!: 

"V4wp 6.13-]1.g bpLmll t , np' 
D-c=nq·ctgtt: (6.34) 

UpmW11JlJWl q·ctgtt-Ci hwCiqpuwCimll t ubtqwJpCi hhnwiwtfll1 k 
qnpawtiPgl!, hblilLwpwp' 

D=k·n+c: (6.35) 

Uztuwmwu12Citpp hwpdwpmpJwCi hwllwp Citqwmw4whwpdwp t hb
nwiwtflp qn11awtiPgl! qwpout1 J. 00: '1-pw hwllwp wCihpwctbzm t hwztlJl 
wnCit1ntJ. iWtflwonq}l pwctwCidwCi q wpctbpJ! L ph41lwCi n gmgpiJ!, {!Cilil11h1 
npnzwtiP pb41lwCi wCi4JmCintJ. otqmp4w4wu uhtq: .RwCip np k=q·ctgtt, pu4 
H=8(n-l ), wlllw ' 

k=q·ctg[8(n-1)]: (6.36) 

bpb iwtflwonq}l pwctwCidwCi q}lCiJ!' q= 1 ull, lm4 uhll!P pt4dwCi gmgp
rn' 1.5, WtqW hbnUliWtfll1 k qnpffi.ulil19l! 100 l}UlflOUhtlll hw\lwp wCihpw
ctbztn t tJ.bpgCibt 1°08 '45" pb41lwCi wCi4JmCintJ. uhtq: 

UllbCiwzwm mwpwaqwa hwumwllliltCi wCiJ.umCintl otqm]1.4tu4wCi hb
nwiwtflbp hwCiajmwCinui hCi CiwfultPCi h.Jnµhfll).WJpCi UpmpJmCimll wpmw:qp
tJ.wa M-3, )l:,Z:J.-10, ltliit1lbu CiwL qtpllwuw4wu wpmwqprupJwCi «'1-11\lbu» 
mlnaj1 hhnwiwtflh11J!: liJI} hhnwi wtflhpp iWtflwonq hpntll pCiqbi;?u-zmppp.ip 
tflnfuwpbCi mhqw1wtJ.wa t tJ.bpCihp (CinCipmu), np]l. n pwctwCimllUhpJ! hwllw
tqwmwutuwCimll tu hpd uw4wu uwCi11IJw4P n-1 pwctwUmllCibpJ1Ci : 
114 

"lAJ. 6.13. <.linwtfnpnzp1wfi 2wtfmuff! uliUJWJ/lfi hlinw2wtfim/ 

§ 6.7. SWubfllfuSP-U~SflUUS 

"Vb114wJmllu lWJCi mwpw0n11l mCihgnq «'1-wtmw» mwtuhnllbmp-wt{
umllwmp (Ci4. 6.14), hnppqnCitu4wCi hhnwtJ.npntpJmCiCibpp Li qbpwqwCi
gmllCihpp npnzdwCi hwllwp, mUp 4npbpntl qpwqpwllllw (Ci4. 6.15): lmpbp(! 
qatJ.wa hCi nlIJ11wopq 2p2wUp tlJlw wllpwgqwa wtqw4h J)bpp}:llili tlJlw: '1-p
mwtm111ntlw4P tqtnmllwU ctwuwUw4 nu111wapq 2p2wCiT! uUmu t wfizwpct: 

ut;. 6.14. ulJ. 6 15. 
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'l-J1wqpwuuwG mGJ1 bpljm pwJ10111G12w.1J1G v,v1 L. v2v2 ljnpbp, t1G )Uibu 

liwL. lmpJ1qnGwljwG hbnwtJ.n11111r.1mGGbpJ1 EE1 ljnpl!: '1-J1U1wJunrp1tJ.wlj)1 
U1bu1111mp.1wG 11wzU1nui ljnpbJll! U1bqwzw11ch.lmt1 hG ljtuJutlwO- pbpuwG 

wlil!Jwli utO-mpJmGpg : U.111 4n11t11J19 pw9J1, qJnmuljfl U1hUillllllfJlUli 11lll/

U11llU hpLrnu bG GwL mri11woJ1q phJll L. £wL}lwonqJ1GJ11J1G1111111htm hwuwp 
gg U1hl]WljWJUWU ljnpl!: CU111J1JuGhp DD-G L. D1D1-l! O-wnw.1mu b(i pbp llb

nwljn[Ull p.Jm GGb11J1 np11zuwG hwuw11: .P-wpom Gpw .1J1G ljnpbpJ1 4J1w Gztj_wo 

1111wljwG L pwgwuwljwG GzwGCibp]} hWUWUIWUlWUJuwUm u hG ll!lWljwG 

ljwu pwgwuwljwG pbpuwG wGlumGGh11}:tG : '-lhpwqwGgmuGb11p uU1wGw

tm hwuw11, GzwliGL[Ill umn qpi.J.wO- qnpowljli.gGt11l! pwquwlllwmljrnu tG 

~wi.pwonrintl 4w1111wgtJ.wO- hwztJ.hgm.19GhpJ1G: tm11t11TI, n11nCigntJ. n1mzmu 
bG hnp!1qnGwljwG L. pbp hhnwtj_npmv.1mGGhpt1, mGhG hwuwu1wmwu[uw

Gwpwp I 00 L. 200 hhnwlwtJ.1wljwG q.n110-wljJ1gGhJ1: 

<,nppqnGwljwG L pbp hbnwtJ.n11111p.1mGGbpj1, JlU £Uihu liwL tJ.LpwqwGg-

1huG npnzuwli hwuwp U1wJubnt1bU1pJ1 ajunwJunrintJ.wljG mq11mu bG uwG

U1[HfoU111w.1J1G pwch.uGmulibp mGbgnri htnwiwtliwljwG 2wttiwom1!1G w.1G
u1bu. n1n4buq~ mqqwopq pb!Q hwU[!CiljG[1 (tuL}lwomlJ1 wnwlig12!1 hbm, ]1ulj 

mtr1wljw.1uwG ljn11G nu111i.J.]1 £WlJ1wom1jl Gfl2J1G (uwpljw.1I1G): fhqqw6[1q 

gwGgwptw hhU1 ljnJ1bpj1 hwU1mt1]1g , £WlJ1wonq]1 4J1w 4w11111ugtJ.wO- hw2-

tJ.hgmJ9Gb11[! 4wGtG. 

lm11t1qnGwljwG hbnwtJ.nlllllfJlllGCi [!UU1 EE1 ljn11}1' 0.476·100=47.6U, 

pbp hbnwtJ.1111111p.1mGG JlUU1 DD L. D1D1 zmpr(uGbr1J1 ' 

(0.872-0.63 I)·200=48.2u, 

tJ.b11wqwGgmuG pum v 1v 1 ljnpJ1 ' 0.702-(-I0)=-7.02u, 

UU1mq]1.> tlbJiwqwGgmuG [1UU1 v2v2 ljnp!1' 0.3 5 l ·(-20)=-7 .02u: 

PUzUibU hnj1pqnGwljwG, WJUUibU tt llll]T]WOpq zr12wGGt111! UILUU1-
JlWUtni.J.wo bG WUIWljmg L. pwcJwGi.J.wO- wuuipl'iwGGbp[1: <,w2i.J.tgm_19Gbpp 

i.jtpgGmu b(i UWUililWljWjpG uwGpmq)lU1wljntJ. UJlG(L. L' 6'zU11llpjwdp: 

0bm111u1mG mG!1 qGntJ.11 pmunt L. wtJ.U1nt1wm ljbGmpnGwtJ.npuwCi hwuwp 

ou1m}1ljwljwG lllfJ.11WlLU{l: 

«'1-wtmW>> mwJubnubU1tmtl hbnwtJ.npnif>JntGGbpp (LUtlJ.uwG l'izU1mp

JlllUJl ljwqumu t 1:400-1:500, Irn4 t(bpwqwGgmuGbpp l'izU1mpJI11Ut! ' un

mwtJ.n11wUibU 4uu: 

l [ 6 

§ 6.8 . 4rll°\.;Uliti rflUS4brUU'U, <,UUSUSOFli PU~tiU O'-l 

,J.HT UQ.Of-·350'-l <,bfl.U'.)U<l> 

St11wqpw4wG hbnw2wl)l.wljwG wqnlJgGbJlJ~ ()],HT) UitumljwGmu bG 

hwuU1wmrnG pwqJ1untJ. L i.pni.pnJuwljwG wGlumGntJ. OUitn!1ljwljwG hbnw

(WL}lbJlp ptJ.11li: liJil mI1lllr hl:mwLwttit11mu n11Uihu ljntiUihGuwmnp oqll1w
qn11otJ.mu bG hhnw,<pnljmuw.1J1G hwtJ.wpnq L. 9rmrt nulllliJwljGbpp qmqwlj
gmuGbp: <!.bnwiwl)lJ1 wzJuwU1wGp!1 uljqpmGp{I ljWJWUnul l (WL}lllI]WljwG 

bnwGL!JwG ut2 ~ UIWPWLWPUWJllli wGluwG (WtPUWU ub2, l4WJUwGntJ. , 1111 

~ wGluwli aj1uwgJ1 ljm]U[! · pwqjrnw.1]1G 2wlf1womm, 111 GhGw hwuU1wmmli 

bplj_Wjllllj).Jlll (i (Glj. 6.16): 

u l1 6. 16. <.tnwijnpmp1nLfj(jbpft 2wl/JmLf1J JJ,HT hbnw2wl/Jnl/ 

'l.1ljw11!1g bpLmu t , np 111m2tJ.n11 S2 hbnwtJ.n11111 pJmG{I hwtJ.wuw11 t ' 

S2=S1 +C1+Ci, 

n11mbq C1 L C2 htnwtJ.n1mi:p.1m GGtpu m4Jwt qnp0-!112r L. £wl}lwomu1 hwuw11 
llwuU1wU1mG utampjmGGt11 bG : u zwliwljbGp C1 +C2 qmuwpJl C-ntJ.: <llw

f1WLWPUWJJ1G abA hnwG4JmGmg ljw11t1J1 t 1IJU1zh1 S1 hbnwtlnJllll}}Jlll Ujl 

hhmL.1w1 pwCiwoLntj_' 
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I /3 
51 =-ctg-: 

2 2 

'1lw11w1 ~~ULUJ]1G ~ wCillJwG i.pnppmpjwli LljWtn6wnnt.j_ fllllJLWLnJlbJll 
unmwljllJ111lf .. :dp l}w11b1]1 t ]1CirpnGt1 , np ' 

/. p" 
s = -

I {3" 

hblll L.w'. .. :11' 

Cl-n11olit.:.:uGmu ~ wlillJmli[l 2wt.Pt.j_mu t q.i1po[1p[1 uwGq.riwtil1 li]12n
gmj L ll!llU b...ilUp WjlU1WhWjll1ljlllU t n2 pb wlillJmG1u.1t1G u]1wt.j_npGt1111Lj, 
WJ[ uwli1µ1w ._·.µwJwCimuGbJlllt.j_ : n11UJbuqt1 umwCiw1 wCillJwG ubO-mp.1111GG 
wlilurn Uw.1]1 '. :tutliml, op]1Gwl( t.j_ww4JwGGbpmJ, wGh11wctb2m t 11uu1 
mulirlllm4t1 .. :wgljwO- wpctbp]! pwquwL4wu1l}t1 uwliqqwlj_]1 pwclwliliwG 
k1 wpJlipnlj l[l mt.l.Jw1 q.i1110[1pt1 hwuwp hwG11]lllwlimu t hwulllwmmG 
libomp_p11 G: >p1tuwnul' 

I· p" 
S, = - -,c : 
- f3. k 

I 

.QwG[1 r·. l.i k1 ubomp.1mGCibpJ} hwumwmmG bli wt.l.Jw1 qnpo]1p]1 hw

uw11, WUjW :-uGg hw11wpbpmp.1muu GmjliLljbU 41.tiG]1 hwumwmmG: U.111 
hLu11wpt11111r ·.lif! hwCiJ1[rnwlimu t hbnw~wtl1]1 k qnpO-wl}l1gu, w.1u[1GpG ' 

l · p" 
k =--: 

k 

~bll1liu : ~11 , 111mGbll1 hbnwi.Jn11mp.1mGp l}npnzi.Jl1 hblllL.JWJ pw
liwo L.nlj · 

k 
5 2 =-+ c : 

/3 
(6.3 7) 

PwGw.:. 6.3 7-nt.j_ n1111ztlm1 hb.nwt.j_n111np.1mGGbpmu wGh11wclbzw t 
umgGlij lipl}: 111wuu' lmp[1qnli]1 Gl}wmuwup qO-r pbpmpJW U L. lwi.pwan-

1l]1 m hbmu; ... 1)1 uwG1111w4.l1 2t11uwuU1ti6wGw.1rG mqqrn uGbp11: ll.111 qbUJ
pnn.l 6.37 pc.:JO. \.ip 4ttli11111Gj1 hbmL.JWl Lll GUp[l ' 

11 8 

k 
So = - +c +8 +8: 
~ (3 s (6 38) 

,LtHT hbnw~wtf1w\.jwG wqnlJq]1 \.jnuu11b\.jll1mu umGmu bG hwulllw

mmli bpl}wpmpJLUCi b114m hlmwiwtf1wl}wG ~ wtf1wom1hJ1 .::.tnwzwtf1wl1wG 
~WtflW~l111l1 LljWUl[IWUUlljmU t llJIU)lWLJ1UUj1(ib tun11114_wltl1g, npj1(i WUJ1WQ

t.j_mu bu 4 pbrpbp' r1pmwGuwG Grztp (Gl} . 6.17): f1pUJt:.u zwi.pwa1111t1 bp
l}w1111tpJ111 G hwzt.j_mu bG OWJflWJ]1G G]1z bp[l qmn]1Gt11r l}tULl1J11lUUbp]1 ur2u 
h11wo IOI 8uu hbnwt.j_111unp1mG[l l}wu u]12]1G Gt1zt:q1]1 ut12t.i b11w O- 400uu hb
nwt[npmp1mu11: G'tllJJllUJ[lG Grztpr GwJuwtnbut[w O- bu 200-]19 urG~ li 700\l 
htnwt.j_nJLlllfl Jlll GCibJlr iWtPUWCi hwuwp, trn4 ut12]1 li (ibp[!' 80-r g ut1li ~li 

200u: <.btnl.twpwp, k qn11otu\lllg11 l}rn lib(iw bpl}rn uzwGw4mpJmli : 

a 

o, 

u lj 6. 17. ;J!JT hbnw2wtftft hlww,iwtftwljw{i 2_WtftwdnI[ 

::;>wi.pwa11111! lmpt1qnCiw4wu 1urn1pJwUp mt11w1111tJ.mu t bnnmwGm 

iU1w' m11r1whw.1wg lwt.Pt.llll qO-rG : <.bnwlwt.Pr nuUJli.1wtiwJt1G 4nuUJbGuw
mn11t1 oqGmpJWUp G]12bpJ1 ut12L.. L4WfltflWL}ljw O- ~ UJWPWLWPUWJ]lCi wlitum
Gp (wi.pljmu t u]1 pwGr Gt.j_wqCi b1mt.j_: tiwnwqw.1pGb11]1 uGpwgp11 )];HT hh

nw~wi.pmu L4Wtn l}bpt.j_w0- t Gl.jwp 6.1 8-mu: 'Ul}wpr tll1w I , 2, 3 L.. 4 pi.JbJll14 
gmJg t mpljluo 11]1L!1wJu11qnt.j_wlj_]1 op.1t4mrtJ.l! wn2L.n1u hwqgt.j_wO- nuUJG.1w-
4w3rG 4nuUJbliuwmn11u: ~bp2pGu l}wqut.j_w O- t mpwuwqO-nt.j_ hwlllljwo 
h(ll}m hbnw,'pnl}muwgGn111111wl}wG L. pwgwuwl}wli llUUJUJWL}CibJ1l19 : Pw
gwmul}wu I nuL4GJwl}]1 tJ.b11L.]1 4tuu L. qpwl}wG 3 nuUJG3wl}t1 Gb11pL..]1 l}tu]l 
li]1wg4wo bu pliqhwGnq1 J:Hlpml}nt.j_, npl} htuliq]wwGmu t htnw,1_ wi.p]1 2w
tf1nqwl}LUli UWUI}: 0-upml}11 (1 ) wG]1lj]1l}]1 ur 211gnlj (Gl} . 6. 19) Li w11m1 t 
mt11wzwpJt.j_t1 owJu11g w2 L. hwl}wnw4, npp wnw2 t pbpmu 2_ wtl1wonqJ1 
llJWLl1l}h11]1 mbri wzw11J: 
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) ,lj, 618 tiwnwqwjpulipft lJUPWYJ2l! /IHT hlinW/Wl/Jnllf 

uq. 6.19 AHT hlinW/Wt/I[J' 
l-pwtj1tulituln, 2-tuCitnlP.4. 3-uhqllti~ 1.1.1wmmtulj 

6 

ri.pwl.Jwu (2) llUUJUJwltli tl_bphp qhul! L pwgwuwl.Jwu (4) nuUJUJw4J1 
ubppLp l.Jbuu wupwg4wa bu ut4 mpP.2 mt11wl.JwJilwu pilpm4n4, npu wfi-
1.J.w]u wnw2}1upg l.Jwµn11 t mh11w
zwpch{t1 wuptl}J.4 (2)-p up2ngn4: 
~wiiillllwl.Jwu pupmlJli hhm 
4n2m 4hpUJntl wilpwg4wa t hb
nwiwiliwl.Jwu (11) uwullllW4fl, 
IlJl}l tlJlw uw4wqp4wa t jntpw
pWuiJlllp hl1uqbpnpq pwctwum
u11: <!,bnwlwipw4wa UWUilllW4n4 
hw2tJ.tgmJg 11upbpgt1m hwuwp 
fiw]uwmhutlwa t opJblJ.mptl}J.g 
(nUUJUJWlJ.Gbp 9 l.i 10), (8) hw2-
4wpqwJ}lfi UlUUf1IlW4Pg h (7) 

o4muwppg l.J.wqu4U10 ilwupwqp
mw4: <wz4wp.4wJ}1u uwuilllwlJ.u 
mup 10 pwctwumiluhp, npnup 
hlllUWUJWUlWUjuwGmil b(i hpu

Ulll4wu uwuilllwltli ut4 pwctwu

100 
I. I I I I 1 ... 1 .... 1 

• 10 0 

uq. 6.20. UwfiIJIZw{jwjftu UWUJ1Wl]/1lnwljfl 
UJUUfllJfllPJWfi IJ.W2U1f! (hw2tfligmjgJ! 
hlinw/wl/Jw{jwu uwfiIJIZw{jnt/ 99 t, 

IJ1ftt/ hw2tf li.gm}g{!' 99. 65) 

uwu{!: <wz4wp.4WJPU UWUilllW4J! Ulhll.lll4WJ4WO t o4muwpp ltltqwl.J.bmw
JPU hwppmpJmumu l.i upw UJWUllJ.bpfl hwUl!u4umU t hpuuwl}w(i hbnwiw
ipw4wu uwuilllw4P UJwm4tppu: t.,4lllp. 6.20-mu gmrn t mptl_llla uwUilllw-
4lllJpu Uwlipwqpmw4P UlhUilil.IllJlJWU l}W2Ull!: 

fcTbnqnJllmp qpmwJ:uillln4w4P o4muwpwJpu ali4mu gwligwpt1tp]l 
ipn]uwpbu mbqwlJ.lllJ4wa t 5 bplJ.UJPpquwu, npu tp4wµmpJwUp pwctw
umu t 2llllPU10llIJll UJWUllj_bp(i bp4nt hllltlWUWfl UWUbpp: l}.pUlllllJli o4ntt
JlllfllllJ}lU oriwltli tlJlw hwqgtl_wa t (6) 6bIJPwtJ.np qpw'.ppwquwu, n111! pbn
IJ:lllPUlP q]lmwlJli UlbllllllllPJWU lllll2Ul.lllU pwg t PllllUlllU upwJu iW1Pwonaj1 
UJWUllj_bp{!: 

'1llllflWllllJ2UU1JpU ~ UlultJw(i lwipuw(i tmpjntU'[l lJ.WJWUillU t 2llltPW
ornu1 upzbpp hwul!ul.J.bguwu ut2: fcTbnqnlllmp qpmwJullllntJ.wlJ.pg qpmbtml 
2llltPlllOilil.1!, n11Pli wupwg4wa t wqniJg, mbulinui bu 4tp2J.llilrn UJWmqbp]l 
2wtllwonflli bpqwpntpJwUp 2 qbup pwctwu4wa: '1lmmt1n4 mhqwqwJUwu 

JlllllPWU}l4J1, hlllU1!U4bgumu b(i UlllJUWUlllU Gpzhlll!, lUJUpup(i" a-a' L 8-8' 
(uq. 6.21 ): Qum UWUilllW4WJPU uwupwqpmw4P' l.JWJllllllU b(i ll1 hwz4h-
gmrnu: 
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2 

ulj 6.2 /. ~)wl/Jwd mzft ll/WUJljbpObpft hw1JwtnbIJnnl'tJ /U JT hbnwzw1/muJ' 

ll.1limhbmL wztuwmL1ntl ~WtPIIJ\W4wG wGptlJ14ntl, hwtlJ!li4bglimu tli 
a GJ12J1 t.jbpL}l ljbut1 UJLUUlljbpjl 8' li]1211 GbppLJ1 ljbuJ1 UJWU1ljb11]1 hbtn L 

tjbpgGmu n2 t11lu111.1111 hw2tlbgmrnJ!: <!.wztlbgmJgGbpp mwppbpm13J111G11 

4mw P wG4JwG ubomp.1mlip' wpmwhwJmtlwO- uwG1111w4J1 pwctwGmuGb

Jllltl: "lwpw1w12uw.1}1G P wG4JmGu Lwt}lmu bG 112 UJwljwu 4 wliqwu L 
llflLLJbU t.1t112GwljwG W(lllJlllGp tlb)lgGmu li11wGg up2]1li J3tlwpwGw4wGu: 

Sb11wG12mu hbnwtlnpntJ3JWG 2wt}lmu}1g wnw2 Gwtuo1m12 wlihpw
dbzm l npnzbt hbnw~wt}lwljwli wqin.19p qn11mul{t1gu : '1-w ljwmtuptjrnu t' 
2tm!1bp14 Gw}uormv hw.1mG]1 qobp[1 tp4wpntpJmGlitp11: 

'.)wt}lilwG hw11wpbpw4wG utuww unmwtlnpwLlJbu ljwqilmu t Lwtti
tltul qoJ1 bJ1lJw1unpJwli 1: 1soo uwuu: 

<!.bnwtln1m1pJm GUt11p zwt}lmil[l t1b4tnpwuwqG]rnw4wG uuumwGm u
Gbj1]1 ljppwnuwup h]1uGt.jwa t Lwt}li.Jn11 q0-]1 b]14w1111.1pJwlip 1muw.1J1G 6w
nwqw.113]1 ljwu nwaj1nwqqwGzwG]1 wGguwG W]lWqIUpJwG n1m2uwG tlpw: 
l-Iwju~wo t1.b4tn11wuwqG]rnwljwG mwtnwGnuHibpJ1 mubgwo hw6wtuw-
4wGm13JmU]1g, w.iri uljqpmGpp tl!lw hpuGqwo pnp111 qi1pO-J1pGtpr umn11w
pwdwutjmu bG 1mJUWJJ1G L nw11Jln htnw2wt}lbp]1: 

l_muwhbnw~wt}ln4 IIbnwtln1m1~JlllliUbpj1 2wt}luwG hwt.lwp (Glj . 6.22) 
Lwt!Jtjnf[ qaj1 Up OWJJUUtl Ulbl]WllJltllllU t qllJlO]lpIJ ljwqtitlwo llllJUlllJ]lU t-
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Gb11ql1w.1]1 6wnwqWJf>llJ\ L. wGI}Jlwqw116tlm1 LillJUWJ]lli 6wnwqwJ11lib11]1 
11GqmGnq hLu ]ltlw 11wGpGhp)1g: '.)w t}ltlnr1 q0-)1. U JlllU 0-w JplllU, B 4 burnt U tn b
ll LUillltlmt.I t wG1ww11w110J12 hwpuwpwGp: liJuUJ.lmntl, LlllJUWJ]lli 6wnw
qwJPl! wGgGnui t 2D 4p4Gw4]1 6wGwLlJwp.h' 6wnwqwJprn1 hw11tiwpwG
p)1g u]1GLL wG1ww11wpoGn11 hwpuwpwfip L hw4wnwlll!: '},pwG]1g bLlibtntl, 
hbnwtln]11llJ3J1UG[l 4npnztlli hbuiL.JWL pwGwoL.ntl' 

Vt 
D=-, 

2 

npuibrj' V - uitlJwL uJ12wtlwJI1mtl ]lllJUP LUpwqmpjntGG t, 

(639) 

t - wqqwG2wGJ1 nu1wp411.1u)1.g u[1GLL LJUlllltGnu.l[l t11wo ctwuwGw-

4whwmtlwoG l: 

A ~----D B 

/..,lj. 6.22. Lnwwhbnw2wtftft ujulitfw(j 

chuuwGwljwhwuittwo t-t1 Lwt}luwl.i hwuwp l{PpLUnmu bG ]1tlUJm1uw

JpG ljwu .'pwqw.1]1G b11wGw4, (1G11 nrunu wnw2]1G triwGwlJJl ribuwmu t-G n
rmztjmu t wGti]12w4wGnpbG: l'UUJlll(UWJ[lG bf[wliw4ntl gwG4wgwo D hb
nwtln11111p.1wG Lwt}ltl:wG hwuwp, 1muw.1JlG 4wu nwajmaj1wLlJwqnGmu, hw
qnp.aj1zntj tup6w4nu.l bG ljw116 ]1liLlJm1uGbJllltl t1t4uipwuwqGpuw4wG mw
uiwGm ilG bp: c+npo Jlpmu unGuiwdtlwO- t hLUmmlj hwpuwpwGp-ctwuwGw

l{P [1G11]1ljwmnp, npu Gzmu t J1UJUWJ}1G tGbpqpwJ]l 6wnwqwJ11tiwG L tlb-
11wqwp6wo wqqwG2wGGbJ1[l l!GqmliuwG LlJWhhpJ!: chuuwGwl{P WJI1 bp-
4m UJWhbj1}1 uiwppbpmpjwlip npnztjmu t l UhO-mpJillG]l, pu4 htnwtlnprnp
JlllLI[l lll1112tlll1 ti t hbtnL.JWL pwGwo L.114' 
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ct 
D=-

2n' 
(6.40) 

npmbrt' c = 279792 ± 0.4 qu/t{p.q - wUoq mwpwbmpJwU ub2 t1ttim
pwuwqUpuwqwU mwmwUmuUbpp mwpwouwa wpwqmpJmUfi t, 

n - tUbpajlwJll tnwpwWwU up2wi.twJI1p pbquwU gmgwUpzU t, 

~bnwi.tnpmpJmUUbpp npnzuwa .tiulllm1uw1ti.U bqwUwtin w mwppbp-
1.jmu pw11ap 6zmmpJwl1p L hwnw.tu oqmwqnp<)tlmu t zwpchlllil op.Jbqmfib

JlP hbnwtlnpntpJmUUbpp mbqwJUwguwa hwuwp, bpp pwgp hbnwtlnpntp

JmUpg npnzi.tmu t UwL zwpctUwU IllTJ.TJ.IllJ)JntUn: 'l-pw hwuwp PUUlllLtUWJpfi 
b11wUw4.ti qnpbl1pUbp{! 4.tipwnmpJmU iqtnwfi qbllilbqpwJ}nnu L mhrjwq
pntJlJWfi Ub2, nptnbTJ. lWJfi tnWpWOlllU UtnWQWO ,'.pwqWJpfi Ubpnajl qnp-

1'°l1pfibpI! nfiqmuwti bfi mw1 wnwi.tb1 6pzm WP11.Jmfipubp: 
.'.bwqwJpu ubpmw hpuui.two t t1bqmpwuwqUpuwqwfi wt.Ppfibpp ,'.pw

qb11l1 mwppbJrntpJwU npnzuwa t{p.w : ~bnwtlnpntpJmfin iwtlti.tmu t fipwfi 
hWUWU!Wtnwufuwu wnw2wgm1 wu1p(ibpp ptJ.ni.t: -Uzwfiwqbfip N-ntl wu

pnri2wtiwfi wwpubpp Jl.titlJ!, puq 1-ntl' qnumpwqwjpfi (fiq. 6.23): 4mub
uwlip ' 

1 ' 
D =-= -(N + l)A, (6.41) 

2 

npmtri' A.- q.npbppmu wt.Ppubpp npnztlwb- bpqwpntpJmufi t: 

riwaUJQWJP 

." f!U'Jndi/IJ 

vi;. 6.23 . ..'bwqw1ftu hhnw1wl/JjJ ufubtfwu 

-Rwup np :pwqwJltu hbnwlwtltbpntu qwpbt.P t Uwfuwlllbu wnw2w11-

pt1 mwmwfimufitpp npnzw4.ti hwawfuwqwumpJmfi L, hbmLwpw11, wt.Ppr 

A. bpqwpntpJmfi, WUlW qnpan hwUqntu t qnmnpwqwJpu wt.PpUbpp I wp

ctbpUbJtP npnzuwUn, npnup quwhwmi.tmu bfi wqqwfizwuubpp wpowquwfi 

L l!fi11muuwa ,'.pwqbpp mbqwzwpdntl: lit.PPP qnmnpwqw.1.tifi uwupfi hwuw

UlWmwufuwfimu t cp0 :pwqw, npn qwbpl.P t i.tinfuwpl1fibt qi
0
/2n qnmnpw

tini.t: U.11111tuwmu D hbnwtlnpntpJmuJ! tit.Pup hwi.twuwp 
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l (/Jo 
D=- (N+ - )A.: 

2 2n 
(6.42) 

c 
q.p.mbfiw1ntl, np ).. = - , npmbri f-1! mwmwumuubpp hw6w.tuwtiw-

nf 

fimp.1mfifi t wpmwhwJmtlwb hbpgbpntl, qmUbfiw(ip 
0 

l qJ c 
D =- (N + - )-: 

2 2n nf 
(6.43) 

bppbUU ,'.pwqw.1.tiu hbnwi wtlibpn1u wnw2wqpmu bu mwmwfimufibpl1 

WJfill!Pup hw6wfuwqwfimpJmfi, nplllbuqp 1-n hwtlwuwp"ltlt fiwfuopnp 

uwMwUi.twb- wpdbpp, oppuwq· 0, A/2, A./4 L WJtfi : 

Urumuwq 6.1-mu pbptlwb bfi up pwfip hbnwl wtlibpp mtlJw1ubp: 

Urz;muwf; 6. 1 

Lmuwhtnw1wt!Jjl 'l-tmnlwu ~wl'iwtuwqwumpJntU[l 
ti2uimpJntU[l 

lJnl}IltLJWUIDJI (ui!) 
}luqtpu[l tqwuwqn 

4nnn Cl>mpnlullnn 

mtuwuht]l 
uwhmll 

CBB-l 4hpp}l tunpz£1 uitunqwqwu U~j>Wl{WJll 2 -4 
LDlJU 9.6- 10.4 

mhuwuhtJi 
uwhmu 

4pjluuiwu 4hppjl tunJil l! uihunqwqwu U~2Wl{WJll 2 - 6 
LDIJU 30 - 33 

f,A-314 LmJuw¥nqt qnpll~Wjjlu 8463 A0 IOL. O.l50A0 2 -10 

PJ(r 4l[wpgwjjlu 
qnpltjljlWjjlu 3000 A0 - -

qtutpwump 

~bnwlwl}ip hpuUwqwfi hwuqmJgfibppg bfi hnuwfipp qbubpwmnpp, 

awnwqWJJlPm, UrnpllUWtnnpn, {!Utµnupl hwpuwpwupn, WfillPW11WPCPLI! 

L i WtPPL hwpuwpwfipn: 
C}..npbppp pn1np hwuqn1.1gfibp{! uunq hnuwfipp qbubpwmnpUbp, uni.tn-

11wpwp, hwfiajtuwUmu bfi mwppbp mbuw4.ti mdwqmmw'1.tiifibp{!, WJ11 

pi.tmu wi.tmnubpbuw.1.ti: ~bnwiwtltbpmu nplllbu t1bqmpwuwqupuwqwfi mw

mwfimuubpp awnwqWJJlPL hwfiajtuwumu t zpqwguwa 1wlill!I!, puq nwajtn

hbnwiwtlibpn1u' mr1rinpajtl qnpb-mlmJlJWU UlWPWPlllWJpfi wUmb(iwfi : Cp
qwguwfi tWlilllntl awnwqwJptlilTJ. tntUWJpfi hnupn wugut1ntl Ollltnpqwqwfi 

hwuwqwpqp up2ntl, IllllrttlmU t qbll!P WUllPW11WPCPl: .P-wfip np wfillPw
qwp<itlnq tntuwjpfi bnUpJ! UlbUlp t hwufip I!fiqmfipi hwpUwpwUppfi wnwug 
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Jnzwt.fltq]t t:111111numGt11]1, Wll!W wmu2wGnu.l t wGr111w11wp6!1Ljl 6]1zm 41u1li
lin1m2uwu tuultpwcrtzmmpJntli 6rnnwqwJPPilt u4wmuwt1p : U.111 u1wgmg]1~ 
1u2tuwmwGp]1g tumuwtf1t1m hwuw11, oqmwq.i1pmnt1 tG 4tU]l1Gn1mzuwli 
µwp6p 6zuunpJmG (ll}WhwG2ru1 wGru1w11wp6JilGtp, op]luw4, wG4JmGwJ]lG, 
u1wpwpn1w.1]1G-hwJt1wJ]1G L WJJU (u4. 6.24): 

,'b]1qp4w4wG htnwLwt.fl.t11]1G mr4.lll1 h]1uGw4wG ll}WhwG2Gt11]1g ut4l! 
mwmwGrnt1Gt11]1 hw6wtuw4wGrnpJWG 4wJmGmpJmGG t: liJfl ll}WJUWUJl 
pwljWjlWJltlnu.l t hwmm4 hwpt1w11wlipGl:i11]1 ' Ull1)11lLJWUlll!1Ul:ip]1 u]l2ngn4_: 
chuuwuw4w4]lg qnpo[1pGt1m1u npll}tu t11lllll1uwmnp hw6wtu ltl111wnmu 
t(i 4l:ipf1p tunriw 4wli 4tJ.wpgWJ]lG Ullfllll1JWUlll!l!1: 

l_muwhl:inwiwlf1tprnt1, unl{npwpw11, llJlll}tu [!Uflll1 GpL hwpwliw11wG12 
ownwJmU t 1muwmcrt11wgmgpm (<f>3Y), npr hwt1ttlwU1wpwJ1 pmJl wq

r1wG2wG]lg wnw2wgnq llllJUWJltG lmup]1 hw6wtuw4wGmpJIUUJ! mcrl:iqwg
Grnu t linln l.lJ11JmG wGqwu: <.tnw(wt.fl.tr1]1 iwt.fl.]12 hwpuw11wGplit111! 4w
p1111 tG GwtuwU1tul]h1]1GLu1hu mhmU]w4wG liwlnGwGzuwG, WJUU]hu ti 1m
uwt1h4m11w 4wG: 

.'.bwqwJpG hhnwiwt.fl.hpntl hhnwl]n1m1pJmGGt11]1 ilul{1mli11 4wuiw11-
Ljrnu t lil1 pwGp GljwqGhpnlj , mwlnwGmuutpp mwpphp hw6wtuw4wGmp
JWUp: Uwhmli Lf1ntuh1ntl U1WU1wGmt1Gtp]1 hw6wtuw4wlimpJmGp, li2mu 
hG GpwGg]1g w.1G f i, ii, f1 ... , n1mGg dwt1wliw4 2D hhmuLjnJlmpJmGrnli 
umwgl{mu tG wupnr12w4wG wtlipGhp]1 N 1, N2, N3 ... pwliw4mpJmGGh11: 
U.1li111hl:imL 1rnamu bli D L N hJ14m rnCihw.1mGtpn4_ hw4_wuwrmuGt11)1 hw
t1w4wJlq: U.1G rituwmu, bpp U1wU1wGmt1Gt11]1 hw6wtuw4wGmpJllllif! t.fln
Lf1ntul]mli t n~ pt uwhmG, WJl pnp2pw6L, D hhnw4_npmpJ!llU]} hwzl{mu lJG 
f ubolllpJWU f!UlllJlUWli L1]12ngntl htmL.JWt 4hJll4. 

v v 
2D = N}, = N - , 2D = (N + l)A. = (N + I)-, 

/1 /2 

- v 
2D = ( N + 2).A. = (N + 2) - L WJtG : 

/3 
l>pq]14w4wG htnw2wt.fl.hpnlj hhnwl{npntpJmGGtrp twt}luwli crwliw

Gw4 wGhpwcrbzm t oqtpL.mpwpwGw4wG ll!WJUwGGtp]l tuJmm hwztlw
nmu: <_wUl4WU]hU utD GzwuwlpnpJmG mGtG oajl 2tpliwuU1!16wG]1 L 
t1pGn11111mw Jpli 6G2uwG t}lnt}lntump J!11 Gli bpi}: 
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7.AJ. 6.24. Lnwwhbnw1wtfi « lJpftuwWf» 

§ 6.10. SWvbOUlJSf'U4Uu ~Uu01'3(i} 

S1ututnt1hU1pw4wG hwGn1JppG Gwtunpqmu t 4.wJpl1 mt11w11]1mmt11!, 
n11p d"wt1wGw4 mhqwGpmu i1Gmpmt1 L wupwgGmu hG mwtuhnl.ll:impw-
4wu uGpwgpGtr]1 4hmh111!, 4wqt1mt1 q.IlJntpJmG muhgnq qtn11tqJ1w4wG 
hj1t1p]l htm tUJI} 4tuitp]1 4wlllw4gtiwu ututuwG : Swtutm1hmf1w4wG f1U
!'lill9!2Ghp]1 4tuibJ1G wGh11wcthzm t mt11w1111t1 pwpopwajlp L pwg mtqwG
pmtl, J.lUfl n11111u hwrL.wG 4tmh11]1 t1]12L ll}hmp t 1J1G]1 t.fl.ntuwriwro mtuw
Gti]ln1pJm G L GpwGp ll!hmp t awnWJhG npUJbu 4WJWUul:i11 l.lwGpwi.lwuGh
Jlll L nhtlit~t1 hwGmjp]l hwuwp: <!.bnwi.tnrmrpJlllG!! WJll 4wJwGGtp]l u]l2L. 
2Uihmp t. qtpwqwGg]1 300 uhmflll9 WJU t1wuzmwpGtp!1 hwi.lwp, n1mGgnlj , 
un4.nr1uipwJl, 4wmw11111t1 hG mwtuhnt1hmpw4wG hwGmwr~ : Swtutnuhm-
11w4wG !!Upwgplih)l[! t.fl.nmu hG WJUU}UU, ll)llljhuqp WUjWlmlj4wo u1G[1 
G11wGg 4wlllw4gmt111 hnwG4JmGwl]nruwG 4wt1 pwquwG4JmGtutln11t1wG 
4bmtp~G : rl-w wGhrwcth2m t , ll]llljbUq}l mwtuhnUbUIJ1W4lllG LWtPlll uGbp)l 
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w1111pulipGb11G oqmwqn11atjbli pGqhwGnq1 pw11mhqwqpwJ.iwli w1tuw
mwuplibJllI L U.J.LWUWJ]lG lijlllj3b[lll hwpumwgthuG hwUWJI: Swfubnubm11w-
4wli 11Gpwgplit11]1 J.ibmbp[! mbri.wGpmu Wtl]lwgGmu bG 11wzmwJ)1G nb
tqbputpntl_: 

'l-puulwti 
lj ttnL]I 

I 

I 

Ill 

I 

Ill 

I 

2 

3 

4 

'w;tjtqrnj90bp 
<.tnwtjnpn1p,1mLlD <.wzt]bgmrnGt]I ILJ-tpuwti 

hnp]1qnLlwlju1Ll m~~wopq wOIJ.1111uCT d0~D ·rns1v D~k!+c 
; p9wLlntj 7p9wumj v 

2 J 4 5 6 

lI 4WJWU, i= 1.35, Hu= 135.07, .'25=359°59' 
l~Up{I 4nri1Hin[ln7~wil t I 4tltntJg cu llJlnLJ'lJWUJ.' {IUlil 

20 l 030' qj1ptl4g~nG tuG4JWU 

20 i:130' 359°42' 

23~ 11 1 5' 359°32' 

(',;.) 

2 1°1 1' 159.00 0'116' 0°17' 159,0() 

58" 13' 162,211 01126' -0°27' 162,20 

253°40' 37.211 1°03' -1°0.J' 37,20 

6°50' 42, 70 2°03' -21104' 42,70 

35011 10' I 05,30 2° 18' -2°19' 105,30 

3119'15i' 85, 10 3°22' -3"23' 84,X 

Urz;nwwl; 62 

± h GJ12trr 
H 

7 8 

-0,97 

- 1,27 

-0,69 134.98 

· I ,52 134_ I 5 

-4,-12 131.43 

-5.01 130,66 

SwJuhnt.ltmpw4wti hwCimJ13]1g wnw2 ummqmu b(i mwfubnt1tm111!, u-
1m2111t1 1m111woj1q 2Jl2lllGti qimJ]I mb1m Lt hbnwiwtl.iJ1 hwumwmmGlib11I:!: 
C112wuw.1]1G mwtutnubmp]1 ummqnnHib11u 4wmw1mtt.l bli WJUUJ.bu, I1G(UJ.bu 
13tmµ1I11mlit111nu: .2pnJ]l m h'll! nJlllzmu bG wzfuwmwup Gb11]1 u4qp111 u L 
UJ.Wppb11wpwp hWUlllJPll t!UFlUgpmu: JllljlW{]WUljlll]l 4WJWUlllU mwfutn
UbUl[l[! 4bGtnf1.11uwtjn1mtt.l bG, pbpmt.l wzfulllmwupwJ]lG I}JllllJ3JWU \.; 4m1uun-
1m2rnt1: liJumhtmL iwt.flmu bu qnpbJ1pI1 pLupopinpJmliu, wlizwpd u2w!imu 
hbnw1wtl1w4wG {Wt.flwonrJ.ll tl_[lw WJUUJ.bu, np WJG uiwpq bpLw 11pmwtun
ri.ntl_w4mu 250-300u hbnwtl_nruupjwG lj_[lw: '1-pwGpg hbum 4wJwGGh]!]1 t.l]12L 

qbill}bqJ1w4wu 4WUJ. umbJlb'btm GUJ.wmw4ntl mwfubnubm11J1 1l11mwfun11n
tlw4Q m1111mu tli wutup I 4w.1wumt1 mbqw1111tl_wi'J htmu1wt.flw4wG iwt.fiw
omt.11u L nrmzmu pLbJ1w.1]1u 411111111]1GwmGbpp' 4wGquwli 4tm]1g t.l]1G(h I 4w
JWliJ1 b11wo hbnwtJn111n13JlllU[! - htnw,wtJmtJ., lllJlIJWoJ1q wG4J11tG[1 - nu111w-
6]1q 2Jl2WGj1 CU '1J11llJlJWUp L l111p!1qnGw4wu wu4_1111G]! ' Im11!1qnuw4wu 

128 

1112wG11tj: '.)wtJmtt.lGbpl1 w1u11mGpGbJ1J.! qpwGgmu bG mwfubnilbmpwljwli 
uwm.1wG]1 hwt.lwu1wmwufuwG u.1mGw4utrtmt.l (w1urnuw4 6.2): 

U.1GmhbmL mriri.wo]1q wG4.Jn1tiJ.! iwt.fimt.l bG CO 'l[llllJ3JWUp: f1pUJ.bu 
mq11wa]1q wG4JwG 2-wt.fit.ltuG 62mnip_1wG ummqmu, 0-wnwJlllU t QS-[!, 111111 
iUJ.bmp t qt]lwqwGg]1 tl_b11Gbp]1 62mmpJWUE: bpt hbGw4btn[! qmGtj_mu t 
mwtutnubm11w4wli hwlimwI1 UllllJlwbp!1g iµ1qm, WUJ.W 11p.wGml tl.t112wg
limu bli wzfuwmwGpGbJlp. mtl.Jw1 4wJwGmu h mwfubnubmJlt! mt11wt.fin
tumu tG hw2n1111, wubGp 4WJWG I, npmtri. 411J.iGtjmu tG liwfunJl'l 4wJw
Cimu 1111w4wGwgtjw(} pn1nr [Wt.flmt.lGbp[!: '1-pwG]1g hbmn 4wJwG]1 2112w
J.iwwmu 4wmw111nu tG wnwp4wGt 1ir bqpwqi'lbpJ1 h ntJJlb'.p}1 uwlipwJ.ip-
4]1m hwumw [!Um pGn1m2 4tmbp]1, npnGgmu hw211fl1lwpwp mbri w11111nu 
Lu hbnw,wt.flw4wG {Wt.flwon11[! : liJI} 4tuibJ1]1G wGtl.wGnu.l bli iWt.flwonJlW
J]1G 4tmt11 tiwu UJ.ll4bmGbp : <11]14bmGbJ1U 1l1limu tG ntJ1tl.wqilwJJ1!i, pwp
amGpwJ]1G h pwpomupwmptl.wqbwJ]1G: 

f1q1tjwqbwJ]lu UJ.114bmGbflt! ownlllJillU bG U]lWJG mb11w!ipJ1 wnw11-
ljwGt11J1 t11qi1wqbtpJ1 4wu mptl.wqobpJ1 hwGm.1r]1 hwuwp, n11J1 UJ.wm6w
nml G]lwCig tJ11w nuv1waI1q wG4Jmuubp iLG iwt.fitjmu: r-wpamGpwJl'G UJ.ll-
4bmGbp[! hGwpwtl.npntpJmG bG mwLJ1u n1mzb1m nbi]1b:}>J1 4tmbpJ1 pwpo-
1m1pJmliGt11t!, pbJ.imqh mptl.wqobpp u!J.wmuwup WJI} 4bmbpJ:! 4wpnri. bu 
punpi1z ilJ1uti: Pw11omupw-mptl.wqbwJpG UJ.J14bmub11t! ownwJmt.l tu h 
nq1tj_wqo]1 h pwpoJlmpJwG iwt.fit.lwG hwuw11: 

Urunwwl1 6.3 

.!,u1limJpti tlwu2mwpJ:1 '.bnwtjnp.mpJntU[l (LI) 

f~wpam!iptuJtiri 
!1 1p~wqaw.1tiu L 

uiti4bU1utlptJ hwuwp 
pw[16mupwmptjwqmuJtiri 

UJlilJtltnGtpti hwllw(l 

1 :5000 200 150 
12000 150 100 
1:1000 100 60 

ct>np.ot.J.wb hwGrnJJJll'lt! oqmmu t tjt119Gbt hGwpwl{nppGu p]1i UJ.ll4bm
utp, 11111! 4J16wmmu t qw2mwJtiG w2fuwmwGpubpp i'lwtJ.wlI! L UJ.lllJlqtg
G111 u 11pmmulibI1]1 w[ll}Jmupubp.J1 hbmlllqw t.lzw4mt.l[!, i J12tgGt1114 uw4wJG 
hlllumwl1 61mmpJlllU[!: Sb11wuprnu UJ.11J.ibmlibp.[! tl.tpglibt.lrn, wuhpwctt2ITT 
t Lunw2u1111114.hL tnlllfubnutmp.]19 u]1G2L {Wt.flwon111! t11wa uwht.lwUWJJlli 
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hb11rntjn111np.1m CiGb11J1g. npnGp 4wtmlw0- b(i hwGmwl1 dwu2mwp)1g L 
~lqLuip t qbrnuqwGgbG w1umuw4 6.3-md Gzl[wa pmJ1wmpb1)1 ;wtf!bJ1tL 

SbqwGpnul uil11IbmGb11l1 tummpJlllUJ! 4wtul[wo t nbl.l1b:Pl1 pw1uµ11p
Jll1GJ1q L. mbqwtlwuJ1 J1pw111m1p.1mGpg: lJ112JiG pwruµupjwG UJlUJtlwGGb
pnul hwww4wqO-J1 I ud" tlJl.w wCihpwctbzw t mGbGw1 db4 pwp6n.lCipwJ)1Ci 

4bui: Swjlpbp t.lwuzwwpJ1 hwGmJpGb11)111bUJpmd uil11IbmGb11Ji dJ12L hbnw
tln111np.1m GJ.! mwppt11 t: liJuUJbu, I :2000 t.lrnuzwwpp hwGmJ13l1 11bUJpmt.I, 
hwGmwtJnri 4tuibp[! mb11.wGpmtl u1bmp t J1pw11[1g mGbGwG 201.l hbnwi.ju
JllllJ3JlllG . Jrnl.j 1:1000 uwuzuiwpp ribuwmu' IOI.I: f1.b1Jib1>Jl UjW]lq WjlUlW
hWJUlljwo tunznp 6L.b11:ti hwtiwp, uilJ4bmGbpp tlJ12L bqwb hbnwL[n1mlpJm 
G11 4w1m11 t t.lbowgtJL1 tiJ1G2L 1.5 wGqwt.1: f.!wp6111GpwJ)1G 4wd pwp6rnG
plu-nq1tjwqO-wJpG uil11IbmGbp]1 hbnwl[nJ11HJ3J!llGGbpp n1mzn11.l bli l!Ulil hb
nw;wtf1[1, Jrn4 nu111w6J1q L. lmppqnGw4wG wG4.JmGGbp[! Lwtf!ljmt.I t G 
2p2wGJ1 t.lb4 IlJ1111J3JWtlp: Swtubntibmpw4wU hwG111Jpl1 JntpwpwG ~Jmp 4w
JlUGl1 hwdw11 4wqdmt.I bG mpL[wG4wp: fopL[wG4wr1lib11u UJblllp t wwCi 
Ulb!ltUCipJ1 hwlilll.J!JlJllll UlbI]WUWUbJip UlJllj UjWUl4bpl! ' pG~UjbU Wl1WJ14W
libJ1J1 bq_pwqbb11J1 IJlUuwL[n1m1p.1wt.lp , WJGUJbu tL nbtl1b:PJ1 6L.brmlj : flq1tjw
G4wplibpmti wGg bu 4wgljmti pn1n11 Lwtf!w61U]WJ!1u 4tmbpp, uiwpGb1mlj 
gmJg uiwtlm 1wG2bpJ1 m1111mpJmGGb11u, 4tmwqat1rnlj tizmt.1 q1tuwi.jnp 
2Jlhtul[wp L. 211pwdwG qabp[!, t1u4 nbLJlb:Pp UJWflq wpuiwhwJmljwo 6L.tpp 
utubuwmt14 UJWm4bpnu.i tli rmpJ1qnGw4wGGt1mlj : fltpljwG4w11Gbp1! oq
mwqnpomt.I bG uiwJutnutmpw4wG hwGmJpJ1 hwmw4J1qb(I 4wqtlbpn hw

t.lwp: (1q1ljwGl.Jw11libfll! Ljw111ml bti 2J12WUWJ]1li l}jlwqpwdnlj , ll(lJI utp4w
.1wgtirn d t [1pwpJ1g I ut.I hLnwtjnpmpJwtlp lllWft4wO- dJ1 zw11p hwdw4bGw-
1mG 2112wGwqab11 L. 10° uG11t.IJ19mdlit1111tJ. 2wnwL[11wJJ1G m11J111Gbfl 
(li4 .6.25): 'lJ1wqpwi.lJ1 L[pw 4bmbp[! wGg bu 4wgGmi.l 1rnm pL.bmu.1[1li 

1.jnn1u1.11GwwGbpJ1: Swtutni.lbmpw4wu hwGrnJ pJ1 4w.1wGp, npj1g 4wmwp
Ljmt.l bfi hwlinLJPWJJ1Ci w2tuwmwGplih111!, UJWJUwliw4wGnphG l!Cir1mGljnu.l 
t 11t1wqpwtIJ1 4bGm1mumi.l: '1-pwqpwi.llt mqqw6]1q wpwi.lwqJlO-[! [!G1µnu

Ljmi.l t npUJbu X-tp[1 wnwligp , npJl tJ.bpL.J1 owwJ1g 4wmwptlmil t 11.11rb4-
gjmu wG4JmGlihpl1 hw2lJw114g: P.G2UJbu GzLjhJ t , 11J1wqpwtlJ14.I1w I, 2, 3, 4 
.... uil14bmGbpJ! wug bu 4wgGmi.l r.um pL.bnwJJ1u 4nn1aj1GwmGt11)1 --- ht
nwL[n1m1p.1mliGtp11 hwztJ.mt.l bu 11.liwqpwtl]l hwdwp uur1mGtJ.wb i.lwu2mw
pntj , J!Ulll hwi.lwljbCimJ111G 2112wliubp)l , Jiu4 4nridGn11112i.lwCi wGlumuub11p · 
11uui wuuiJ16wliwJ)1u oqwlLJl: 
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I-A { =!, J8 
JJO" 0 20 

110' 

/JO' 

"/_,/j. 625 

lJllL.GmJli m11tJ.wqap 411w tJ.bpgtj_wc) uil14bmGhpJ! i.lJ1wglimu bG uwluuG 

4n11t1mlj , t1u4 pw116mG12w.1]1li utli4bmutpu' utw12Gt1mlj, ll(lllUJ2 gmJg bli mw-
1Jlu 1wG9tp[1 nu111111 pJmlip: 'lw plllJL t mwu1u wwtutni.lbmpw4wU hwlimJp]1 
ltwmw4wqO-j1 4wqtiwG ctwuwCiw4 [!UUl up2t11J1 6J1zw wGg4wqGt1 hnpj1qn
Gw4wulibr11: fltpl[tuG4w1!Jl tJ.wprnuu zp9wGw.1J1G ajlwqpwtlJ1 oqumpJwtlp 
pmJt t mwtlrn 6)12m 11wuw4npt1 uili4hmGt11n dbljJ! tlJntup G4wuidwdp, 4w

.1wG}1 21llP2r:! qmGL[rU] dw4bpbu[! hwtJ.wuwpwLwtf! OU1 0-4ht uil14hmuhpnlj , 
hhzm Lt 6J12m wGg4wglihL hnppqnGw4wulibpp: Y.bp9wgCibtnL[ hwGmJpw.1 J1Ci 

wztuwmwGplib(l[l i.lJ1 4wJwlimi.l, wGglimi.l bG hw9n1lll 4WJWG, n11mbr1 4w
lllWJlllltl l:iG GnlJG wztuwmwGpGb(l[l Li Gm.JG hL11pw4wGmpJwtlp, 11GL Gw
tw111IJ 4w.1wum d: 01m2 11tu.wt111ni.l, 01l]llitulj, t114pwpmGwl.jwU L. 6wuw

UJ.Wphw.1J1li hbmwtumqmi.llit11l1 GUJwmw4114 4wmwptJ.m1 i.lw112r 111 mwJ]1G 
mtutubntibu1i1w4wG hwGn1.1pGb11J1 dwtli.uliw4 mw[ub.nubui11]1 1]1 t.lp[_J. l.jiU]tllin-
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1m2nui bti hbmltj1 LjwJwtij1 Gljwmuwup, 11um qimJwljmti hw2tltgnlJg}1: llJ
Gmhbmlt, mmlubm.lbmpwljwu ptipwg12J1 ljbmbpj1 liJ12L, nu1J111 Lt hmljwqw11o 
111qqmp.1mGtit1mtl, LmiJllnu bli hbnwtln1unp.1mGubpJl Lt nuir1mop.q mGltJmtiii: 
l1w.1wGtibp]1 litJ.21.t ~wtlJtlwa nutlnt Lt hwljwqtu]16 hbnw4npmp.1mGGbpj1 mwp
pbJUllJ3.JlllUfl ,1u1tui12 t qbpwqwGgp. l/300-u, jrnlj nUJ11woj14 wliltJ111tiut1111 
mw11pbpmpJIILUJ1' 2 ]lllll.jbli: 

upb mwtutnubmpwljwG hwUntJPl! ljwmwpnu:i tli WJ1IlJmtiwpbpwljwti 
2)1uw11w]lmp.1wu ljwu pwtitj_npwljwG w4wliubpj1 liwluwqMwli UUjwmw

Ljml, Wll.jw mbqwunmu qtm1tqpwljwG pwGtj_npmljwu hjnHiwtlnpnu.11! umbq

mnti bG hwGntJp)1 Ljwm1uJlll1Up.g wnw2' phI1I}llJlm1w.1l1G-u)11lb1J1pw.1J1li uu
pwg12j1 wGgljwgmun4: Qlipwgpp. Ljw.1wuGbpj1 t.lji2L t..qwa hbnw41111mp.1mu

GbpJ1 ~1u4um.l bG up111ll.!wm.1w iwt.P1111wljwu chuuiwtlbtintj_ Ljwu LjpljuwltlJ 

UjWmljLpi.lwti hbnWiWtPb]lntl, lJ.ulj lmpj1qnGwljw(i wultJmGlibJllf J)bnrµ11j1-
mntj_: lrw.1wuGtpj1 pwpo11111pJmuutpu n11112mu t..G tpljpwLwtllwljwG up.4t111-

J1wgnu:intj_: llJ11Uilm]1 uuwliw.1J1G-pwpomupwJj1G hbuwpwtiwJj1G gwGgu prnJL 
t UllllLJIU oquitlht uiwtuhnubuipwljwG hwGmwJ1 h1Umwlj1Uqul1g, j1uctblibpw
ljwG Ljwnmgtlwaplitpr plimpJwG t.lt2 mt11wtiintuuwu hwuwp: 

§ 6.11. SWvbnuosru1..im..1 <!.UL.,maro-ti 
q_rUUbl.,3UliU3P.L., UC!uUSUL.,.!fubrQ 

SwtuLnubmpwtiwli hwGm.1pr qpwubGJwtiwJrG uzwlJlnUGbpp. awuw

Gwlj hw2tlmt.l bu mwtutnubmJ1mljwG 11GJ)wgplit11l1 JmpwpwliiJlllll tiw.1w
til1 nu111wG4Jmli Lj1m111lrliwmGbJ111, pnv1p LjwJwGlibpj1 m UI11tit.mGbJ1l1 Glizt-
11ri L tiwqumu mwlubnubuipwljwG hwGmJpr hwmwtiwq/HTIJ: 

ltwjwGGt11r lj1111pajJ.Gwmlitpli hw2tlwplj.J1G GwtunJ1qmu t: mwtutn
uhmpLUljwG hwGmJplJ. limm.1wlij1 uzwljmu1f hnJ1j1qnlituljwG wliltJmGGbp]1 
Lt ljwjwGGbpj1 tllJ.2Lt tlhj1wqwfigmuGt11r n11112mun4: 

<Dwlj mwlutnutmpwljwG ]!G})wgpp. tuGltJm Gw.1rG wGLjwUIPri hrnz
tlmu bu hbmlt.1wi pwGmoltnf 

!!3 = I {3 - 1 so0 
(n - 2) , (6.44) 

npmt..11' n --1!Gpwgpj1 qtuqwpGhj1J1 p}ltl G t: 

UG4JmGwJJ1G wG4tuUIPjl 2uitmp t qb]lwqwligp. ± 1.51.f,;_ uta111pim

Gj19, npmt11 t-li tlhplitpr 62mmpJmGu t wpuiwhw.Jmtlwa JlllUjbfihFntl: 
llG4JmGw.1)1G wliljwum)1 p11111wm11tl11111p3wG I}bUIPmU WJli hw4wmulj 
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G2wG114 Lt hwtlWUlllJlWU}bU g11111U bti 11upwgpl1 Plllll]l wGltJmGGbpj1 tl11w, 
Ljp1J1wgGt1ntl tij1G~lt ublj Jlllll}b: liJUmhbmlt, uljqpGwljwG 11!1µbljglJ.i1u wlilj

JWG L llllJIJtlwo hn]l)iqnGmljwG wG4JmGUbJ1)1 Uj12ngn4 hw2tJ.111li bG mw
lubnubuipwljwG 11Gpwgpj1 pnln11 ljnqt.lt11)1 qj1pbljgjmli wli4Jmlilitp11: (~G

pwgpj1 ljnr11!t11)1 iwtlltlwo ptp tpljw1m1pJ111GGtpr Lt GJ1wug ptpuwu wG4-

.1mGGtpj1 ur2ngn4 hw2tlmu bG pbp qob11l1 l11111rqnGw4wG llIJ111Jh4g)1wlit11p: 

3nq1wpwG21m11 LjwJwGtJ.g urfi~lt u!lJ4bmGbJ1{l hI1wa hbnwtln1m1pJmGGt1111 
J 

n1m2111u bli d = Dcos- v pwGwoltntj_, npmt11 D =kl+ c: llJil htnw4n-

1unpJmGGt1111 4wph1l1 t uwlt nrm2ht d = D - D.d pwliw6L114, n11mb11 
~ 

!id= Dsin·v: 

.:.nJ1lJ.qnuwljw(i UUll1Jb4.gtJ.wubpj1 wpabpGbpJl 4.wJ1h1!1 t 111mzbt mw
lubnlibmj1w4wli wiumuw4litj1)1g, 011j1liwlj, llIPll,'P, '1-."U. Oql11pLJ!Gj1 ljwu 
Q.C}. bqnpntl.11 tlt11wqwGgmulibpj1 wrumuw4j1g, 4LHJ1W9 lihp14 wpat..putp.p 
t.lj1(i~lt 0.1 ti: 

ltw.1wGGt11J1 t.1J12L... t11.wo hbnwtJ.11111npJmGGtp11 CTllill.jWtlbGntj_ zwtiit1111 

I}bUjplllii, lm11l1qnGw4wG UIJlllJb4glnuGGbpp n11112mu tli d = Dcosv ljwu 

, v 
d == D - 6D pwliwoltbpntj_, npmt11 6D -li npnzmu bli tiD = 2D sin - -

2 

pwGwoltntl ljmu J:!Um wrumuw4Gtpr: 
Swtutnutm11wljwG [!Upwgpp. 4m1iib11p ,1wtiitJ.mu tu Ljpl}Gll.14.}1 ruG

qwu: Ou1Jn1 Lt hwljwqw]l6 mrt11mpJmliGbtmtl hbnw;wiJu14 ;wtiitJ.wo qohJ1r 
t11LJw1n11p.1mlilitpp. mru11pb111np3mliJl zll.jbmp t qtpwqwligp. qoj1 1 :300 tp

Ljw1m1p.JmGJ1g , jmlj awuiwtltGntj_ ~wtlJuwG 11bUIPmti' I :2000: flJlll{bu qo}l 
tlbp9liw4wG G2wGwljmpJ1nfi tltpgfimtl bG 2 Lw1t11nuGtpp. tiJ12j1GJl, pli11 n-
1m1u hbnwlwt.Pntl zWtPUWU rituwmu 2wtlJuwG WfUUillUPJ1 411111wgGmu bG 
0.1 u 62mmp.1wup, p.ulj ctwu1wtJ.bG11tj_ zllltlJUwli I}bU}PmU' 0.01 u: 

01m2nui tu m1111woj1q wG4JmGGt11l1 4tp2GwljwG GzwGwljmpJntlilib

[11!, n11ll{tu G11wfig m11r11 Lt hwtiwriwpo 2wtiimuGbJ1lJ. ur2rG ptj_wpwliwljwti: 
UJlimhbmlt hwzttmu tG 41111paj1Gwmw.1J1G w6t11Jl, tiw.1wtiGt11r l]nnru1r
GwmGt1iu, tlt11tuqwGgnuiubpg h GtJ.2bJ11.!: 

<Dw4 mwtutnutmpwljwu riGpwgpr l}tuwmu, 1111!1 Lj1111ubflp 11ru12tlt1 
bu hbnwzmtiintl, qaw.1ru wGLjwuw[l ~uitmp t qbpwqwGgj1 pGpwgpp. wt.l

p11112 bJ14.w1nnpJwG 1/300-)19: b-pt mrututnubmJ1wljwG ]!Gpwgpj1 4n11utpp 
zwtlitlhl bG Ujllllll}WlllJW ctwuiwi.J.bGml, Wll..J.W JlGpwgpp. hw11wpbpwljwG 

utuw1p 2uitmp t qbpwqwGg)1 \1Gpwgp\1 hJ14w1m1pJwG 112000-rg: 
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f•li(Ujbu pb1111n1J1mwJl1G, WJGutbu ti mwjubnt.lbm11wljwli plipwgplib-
1m1ti, ljnn1u1!1Gwmw.1l1li w6bp[! hwJ.lwuw11wlj2nmt.I bG ljnr1t.lbp]1 bp4w11111p
.1rnli libpj1G hwt.lbt.lwmw ljwu: 

lnuJwliubpj1 uj1zbp11 qmlimti t.G hbmLJW] pwGw6LnLj ' 

H" = Hn .. 1+/z , (6.45) 

1111mlilj' lln-t · - pLif1WQp]1 Gwjunpl}. ljwjwGl1 GJ12G t, 
h LjbpwqwugmtiG t ljhmbp]1 u]12L: 

Dup1w6pq wutuwu 2wt'1t.lwu ctwuwliwlj mwjubnt.lbmp]111J1mwljj1 uj1-
9]1li gwligwpbw bpb nu111tJmu t 2wl}lw6nqj1 ljwt.I li2wliw6m1]1 J.lb11L.pu, w
utw LjbpwqwGgmu11 u111wgtjmu t. 

h = dtgv + i - V , 

bpp i = V, Ii= dtgv , 

npmb1f V - 2wtJiw6rn1]1 ljtuu lizwGw6naj1 pw116p111p1mlili l:, 
i - qn]lcJ]1p]1 pwpCIJUHfJJlllU[J: 

(6.46) 

t;pp hw1mG]1 t d lmpl1qnliwljwu hbnwLjnpmpJllllijl L v pbpuwli wlilj

.1mlip, WllJ.W h = dtg v LjLpwqwGgmup quiGmt.I bli 1nqw]l]1puwljwli ljwt.I 

hwmmlj pw11oprnpJ111GGLp]1 w111muwlj!1g: <.tnw,iwl}lnlj hbnwJ.ln1m1p.1mG

Gb11]1 ,1wtJiU:wG r1bllJ.prnt.I, qobp]1 hn11]1qnliwljwu UJ.JlllJb4g]1wlibp[! lnuztjnu.\ 
bu hbmL..11u1 pwliw6L]1 u]1~mgn4 

d =(kl+c ) cos
2

v, ( 6.4 7) 

hbuiL.wpwp h = dtg v pwGw6Lp ljplirµ11G]1 w.1ullJ.lrn]1 mbup. 
0 

h =(kl + c) cos~ v · tg l' = (kl+ c)sin v · cos v, 

ljwt.I 

l 
h=-(kl+ c)sin 21•: (6.48) 

2 

t.lt11wqwligmulibpt1 n1m2mU[l 6.48 pwliwoL.114 ]1pwlj1uGwglib1m hw
uw11 ljwqu4wa bli hwpuwp mwjubnubmpwljwG wrumuwljlibrt: 

Swtutnubuipwljwli hwumw]l ctwuwGwlj 4wJwGGbp]1 U:]12L J.lbinu
qwligmt.lp hwztlmil bG O.Olti 62mm13Jwt.lp : fltTJ.JlTJ L. hwljw11wp6 gli13wgp
Gb1ml[ hwzJ.lwo J.lbpwqwfigmuubpl1 mw11pL1unpJ111 Gt~ 1 OOt.1-p hwuwp 
2llJ.bm12 t. qbpwqwGg]1 4uu-]1g: 

<Dwlj mwjubnt.lbuipwljwG 1JU13wgp]1 fh wuljwllJ.wljgn1ul.! hw1J.lmu bG 
hbmL.JLUJ ptuliw6Ln4 
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f 11 ='2.lz , (6.49) 

p.u4 b114m hwumwmmG G]12bpj1 t.IJ12L 6qJ.l1111 [!Uptugp!1 hwt.lw]l 

!~, = I. h - ( H,, - H"' ) , ( 6. 5 0 l 

pli11 ll)11lltl WJU UjbUlp t i.'11112111J1GJ1 

0.04P 
fu whli = -r uti, 

..; 11 

llJIU1b'1' p - plipwq!)]l UJ.WJlWqjlOli t UbUlflbJUlJ.l, 
n · pGpwgp]14m1t.'ib)l]113ti.t.[p : 

(6.51 ) 

f<hnJi_wmpblJ! t!, wGljwuum g1m1u bu J.lbpwqwGg111uGb11J1 tlJ!w plipwq-

12]1 4rn1ub11J1 b11ljwpmpJrnGubp]1G hwubuwmwljwG: 
SwjubnuLmpwljwG hwUlllJfJ]l 2_WtPULUG W)111Jll1 GpGb11t1 u2wljmu1! ljlU 

ljwJwli]1g u]1G~L u1]1ljhmGb11l! briwo l111p]1qnGwljwG hhnwJ.lnpmpJ11tliGbp]1 
llJlllZlllUU t , ]1li~llJ.bu fiwL uu1ljbuilibp]1 fi]1zbp]1 hwztjnu.lp ill]1ljbmfibpj1 lij1-

/b]l[! hw7ljmu bu WJUUJ.bu. 

H Uj~~- = fl ~LUJ . + /z ' (6 .52) 

1111mb1j' h - u1!1ljbmlibp]1 tlbJ1wqwligmuu t ljw.1wG]1 liljwmuwup: 

bpb pbpuwG 1ulilLJmGp 3°-]19 t.lbo t. WllJ.W hhnw(wt{lntl 2wt.PJ.lwa qop 
lmpj1qnliw4wli llJ.llilJb!Jg]1wu n1mzmu bli 6.47 pLUGwoLntl, j1u4 qaj1 pbpuwli 

wlilLJmGu 3°-119 tJ11112111J1Ghpll 11buwmu ,iwtJiLjwo qoj1 bpljw11111pJlllUl.! ljw
pLL]1 t 11urµnGb1 npUJbu Gpw hnpl1qnGwljwG ll!JlllJblJgt1w: 

<.w2t1J1 LUl1libp14 tlli11wqwGgmuGb11J1 hw2t1tiwG ubowaw41u1 L w2 juw
UlLUUllUll hwzJ.lwpljlibpf}, t.lzwljJ.lbt bG up 2wpp b11wGwljUb[t hb7mwgGbtm L 

wpw4wgGbL'll tUJ11 hwztlrn1wljwli w2Juw111wGpub11u: lJwuGwJ.lnpwllJ.bU, 
junupl.! tlbpwpb1unu t mwjutmt.lbm11wljwu W11Jmuwljlibp]1 L GntinqpwuGbp]1 

lj]1pwnuwlip, h1u2tlJ1~ pwunGGtpt1 L WJl hwpuwpwlipubpp oqmwqnpouwup: 
t.lbp2wglibp1tl hwzJ.lwpljGbp[.!, wuglimu bu mwjubnt.lbm11wljwu hw

G111Jp]1 hwmwljwqoj1 ljwquuwu]l: Cum nuv1wG4JmG ljnnpaj1Liwmutp]1, t1u~

u1bu L pbmµ11J1uiwJ]1G hwumwJ1 hwmwljwqop ljwquwli cttuuwuwlj , wGg bli 
ljwgumt.I mwjulillubm11wljwG 1~ u13wgpubpj1 hbuwpwliwJliG ljbmbpu: 

<.wm1u4wqop 411w ljwJwGGbp]1 G2mupg hbmn 2p2wliwJ]1G wlilumuw
~ wt{l]1 ljwt.I pwGnlinJ.l octmljwo 1uulj_1rnGw ~wt{l-pwnwljmum (G4. 6 26) t.1]1911-

tJntl wCig bG ljwgGnnl uu1ljbmGbpp: UG4Jmfiw ~wt{l-pwnwljmurn Gbpumu 
ljm[ll[tua-pwgJ.lwo t zp2wu. 0-]1g ut1GzL 360° pwctwlimt.1Gb1mJ.l: Uli4Jmliw

~tut{lp mbqw111m1u bli hwmwljwqoj1 411w WJliUJ.bu, np li11w 0-1 80° L. 90-270
11 

qobpr1 h1ut51JGlJ.Gbli ljw1wG114 mwptlwo lj11nJ1Il]1uwmwJ]1G wnwligpGbp]1 
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hbm, Jrn4 M 4bmp, npp 7m112u UJUlm4mu t MN J:1tuGnCir, hwupli4G]l mt.!Jw1 
4wJtulij1 hbm: Pl.ibmu.1J1G 4m11uwuwmut1mtl UJ.]14tmj1 4wnmguwCi hwuw11, 
WUUl]t6wGwJJ1G oqw4J1 tll1w mt11w1111mu bu 11lll'llllPJWU 1l11pb4gjm(i wu4_p11-
Uf}, ]lu4 pw(in(ij1 zt11 bq1mtl J!UU1 mwjubnutmpw4wli hwlimjpjl uwu;mwpJ1' 
hbnwi.J.n11Jnp.1mGp: l;pt mwtutnubmp\1 lmpj1qnuw4wG 2112wGJ1 1J1upJ1 O-l 80u 

wmuligp11 4mluCinpnztjwo t hbul.l.i]l. 4w.1wlij1 nup1mp.1wup, WUJ.W hw11uw11 t 
oqmtjb] untjnpw4wCi 4puwz112wGw.1]1G wG4.JmGwzwtfl!1g: <.wmw4wqo]l 
tl1nu wug4wg4wo Jlll]lWJ:1WUi.JlllP UJ.114tmj1 4mwt1G qptJ.mu t U(lW hwtlW]ll} Li 
Ci]1zl!: S4Jw1 4w.1wG]1g hwlirnJPlJ.wo pn1np UJ.l14bmCibpp mbqw1lllb1mg ht.um 
mptjwqaUJJ]1Ci UJ.114tmGt11J1 t1l12ngntj 4wnmgmu bG mbqwGpJ1 ]111w1111mp.1m
Gp, ]rn4 pwp6mGpwJt1G UJ.114btnGbplt u]12ngntj wGg bu 4wgGmu lm11l1qnGw-
4wGliLp[1 <.1111]1qnGw4wGGb11J1 wug4wgmu11 u4umu bu nbLl1b1>J1 hJ1i.lliw4wli 
6Lb]I]1g' pw]l6ntCipGbp]1g, pwupwGb]l]lg, lmtl]1mGb11J1g L w.11G, np]l hLUuwp, 
Gwtuwu1bu, llljl1.J.wli4wplib]1]1G hwUWUJ.Wmwutuwu, UWUljrnmtj wuq LG 
4wgGrnu nb1J1b'.jiJ1 q1tuw4np qabp]!: lfwm]lmn4 hwmw4wqo]l 4wnmgmuJ1q 
L Gr1w u11pwqpmu]1g hbum qawqpmi.l bu hwt.lwUJ.wmwutuwG UJ.WJUtuGw-
4wG GzwGGbp[! (G4.6.27): 

ulJ. 626. ulf. 021 

§ 6. 12. lillUPlililibPf'\ b<l OP3b4S'L,b0f'\ Uli54U5ni-ue 
Sb1lUq.f'U4Uli .!,USU4Uq.Gf'\ 'lf'U 

C112wlij1 mb11wq_pw4wG pwpmbq}1 4pw, hwlimJPtJ.nq mb1lwuwu]1 
U:nm, qmlimu bu ]1pwp unm r1wuwtjnp4wa bp4m qbru1tqt1wljwG hbGwpw
GwJJiG 4bmL11 Uutflntfiwqpl1g 4wu 4wmwp1q[lg wpmwqrunu bli w.111 ht-
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Gw4 bm t1tl1 hwpp nu111wG 4.Jm G 411u1ul11G wmGbpJl Lt GJ12 t11L1: 11-wz mw JJ1G 
qbm1bqJ1w4wCi tuztuwmwGput11J1G Ciwtun111lluu t hwmw4wqoJ1 411w Ciw
tuwqa]l 4wqt1111u11 L 4wuiw4gmuu qtrn1tq}1w4wG h]lu12J1G, J!Ci11 nllluu 4w
UJw4guwG hwuw11 oqtnwqupouni bG nb1]1b:PJ1 L mp4wqot11Ii G4wmuwup 
wnw4bt hw11uwp mq11mpJndiGb]l]!: liwUJw4guwG 11upwg12J1 wG4_1mGCit1111 
~wtfmtu bli ut4 Lf1J14 G4wqn4 TOM 4wu TT-50 mLuw411 JJWll}lllJ1mmJ. l;pb 
]!Cipwgp]! mGJ1 nL w4bLl1, pwli 5-6 qwqwp, ]lu4 b114w)lilL}1.JlllUJ1 Ll1 qb11w
qwugmu 500-SOOu, wuiw wG4.JmGGt11J1 Lwtfunup 4wpbtl1 l 4wquw4t11uit1 
w4bt}l hwuw114 ctn)lbJ112Cit1m4, 011J1Gw4 EC pmun1ml: Cl-ob11l1 t114w1mtJJ
.1111GGL1111 Lwtfunu tG pl.i1w.1J1Ci hbnwLwtflmL n11uu1 Li hw4w11w116 nuv1mp
_1n1GCit1m4 , pCiq n1mtu LwtfluwCi w1uumupCib]1J1 mw11pb!llHPJillUJ! LUJbmp t 
qt11wqwligl1 LLut]14nri. htnw411lllHJ3JWU 1 :2000 i.lwul1g: UmJ.npwp1u11 qw
qwpGbp]1 u]12L ltbnw4n1m1p1mCiJ! L]1 qbpwqwCigmu 300 utm11]1g: 

'1.Jj1zbpj1 wCignu.lCi bp4Jll1 uw4L11Lmjp]1 tjpw wupwg4wo tflwjmb 4wu 
pbmnlib Ci;wGGt11J1G J1pw4wGwgtjmu t t11411w~wtl1w4wCi 4wu bnwGLt1m
Gw(wt]lw4wli G]14t1J1pwguwup: l;114Jm1u111bUJ12mu n11111w6]1q ZI12wu]1 bp-
4m 1111111p.1wup ti Lwtflmu bu qabp[1 pbpuwCi wG4JmulibpJ1 nuijll] L hw4w-
11wp6 nu111m pJmGGt1m4: 

l.lb11wqwligmt.IJ! hwz4mu bu hbmLlJWl pwCiw6wur 

h=d · rgv: 

'-lbpwqwCignurnt11l1 mwpptrunpJntliJ! 11111.lul L hw4wqwpo mri.11mp
.1111 GGt1m4 ~1.4bmp t qbpwqwGgl1 0 04do uu-]1.g, 1111mtu1 do-G qal1 bp4wpm p
JmGCi t. WJ1U1tUhW,JtntjWO hW]lJillJlW4wG Ubtnpb1m4: 

liwUJ.w4guwli J!Grwgplibpg un4upwpw111J1Gmu bu 4wtu4wo, npjl UJ.WU1-
6wnntj lnumm4 m2LU1l!llllfJlllU UJ.btnp t 11w110Gbt 4Jt4Gw411 )Wtflmi.lGt11!1G: 

§ 6.13. UliUUS?bU> .!_bf1.U~f'nf'fc)-3nf'lilibf'f'\ b<l 
PUr:;>rnr.ia-sm·lilibf'f'\ nr-ncmll12 

'1l11w4m]14w.1mu, 11GctLGbpw4wG hw11gb11 1111obLlw, b11pbuG wGhpw
ctbzm t u1Gmu n1m2t1 wGuwmzb1]1 hbnwtJ.n)lill)3JlllUUb[l Lt 4btnbplt PWJ10-
lllllpJI11UUbp: UCiuwm~b1J1 4n~tjmu bu WJGUJ.lwl1 hbnwi.J.nr1mpJntGGtpg, n
rmup huwpwtju11 2t )WtfiLt qbtnGJ1g wGuJ12w4wG 6wCiwuiw11hntJ.: 11-!1mwp-
4tup hbnwtJ.n11111pJwG L 4tpwqwGguwli ~wtfitiwCi tuu1111l11mamu un41111LU-
4wG qtn11tq)1w4wu qnpoJ112Gt1m4: 
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lJlipLur111blip U1Whwu2Ljml1 t n1m2bt B 4blll]1 li]121! h AB qot1 lm11j1qn
uw4wli Lll!ll1Jh49J1wli (u4. 6.28w): Pwp6mlip]1 qwqwp]1 B 4hllln11.l mb

qw111nJwa t V pw116JllllJ:1JWUp zwtjlw6rn1, ]rn4 A 4hlllmt.l ' i pwp6pmpjwllp 

13bmµitl1U1-U1wtuhnt.lhm1i: flu111wult1mu BJBo hnwlitumum g 4wph1l1 t. 
cu1t1' 

h =d ·tgv , 

npmbq' d - hnpt1qnliw4wli Jl3o hbnwljn1mtpJmGli t , 
v - UltutubnubUl!lP m1111w6]1q 2112wunlj iwtlitJwo pbptiwu 

wli4Jmli(i t: 
t;pb hwJmlip t qi111ar12l1 4wuqliuwu A 4hllll1 utizl!, wu1w B 4tUlt1 

liJlzl! 4w11h1]1 t. npnzbthhmh.1w1pwuw6hnlj ' 

ll 8 = H 14 + h +i- V: 

UlitiwU1~b1]1 hbnwljnpmpJmUli 1111112mu bu AB(Bo)C hnwu4Jmlimg 
(li4. 6.28p) 

b ·sin /3 
d = ' 

sin(a + /3) 
]m4 B 4hlll]1 Ljh11wqwugmuu A-]1 li4wmuwup ' 

h0 = H 8 - A pwuw6hnlj: 

011]1uw4, bupw1wtlip A 4tm]1 u]1zl! · HA= 120. sou, qnpat1p]1 pwp6-
pmp.1mu11 · i= l.35u, ]m4 B 4tuuuu Ulbf\W11PtJwO- lizwuw61111t1 pwp6111upJrn
lip' V=2.35ti : Iltqfjw6]1q z112wlinlj pbpuwli wu4Jwli zwtjluw(i WjlTl.JlllUp

tih11li hli' CU=5°2I ', C~=354°43', hbmhwpw)l, pbptiw(i wu4Jmlil! 4tl1Gj1' 

cu-c~ o 
V = = +5 19' : 

2 

fflllllll1WU1JW awlllwtJblinlj b.p4m wuqwu iWtlitJht t AC pwq]1up, 111111 
u]12j1ti hp4wpmpJntU1! umwgtJhl t 153.00u: <.np]1qnuw4wli wli4JmliliLpp A 

h C 4hmbrm1 U iWtJltJbl b(i Ul]llj liljwqnlj h hWUWU1WU1WUluWUWpWJ1 bf\ bl 

bG hwljwuwp a.=90°15' h ~==42°20 ' (u4. 6.28p): flpnzh1 pwp6mupj1 

pwf16111npJ111 U[!: 
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Lmab1_11Lj ABC hnwGLumG]!, ljmubuwup 
lgb=2. l 8469, 

lgsin~=9.82830, 

lgsin(a+~)=O. 13295, 

lgd=2.14594, 
d=l39.941.L 
h=dtgv= 139.94tg5 11 19'=+ 13.02 u: 

tlbpwqwligrnu1! l3 h A 4Lmb11t1 l1J12h 4tl1liJ1' 

h0=h+i-V=J3.02+1.35-2.35=+12 02 u: 

p) 
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q.LJ11'-lu 7 

Q.PUUti\.J3U4U3P.u UCluUSU'li.RubP 

,.l-w2tnwJpG w2Juwtnwliplibflp wtJ.wptnpg hbtnn 4.wmturm1t.'i bG qtu2-
tnWJl1G t.'iwtnjwGGhpp utnmcµi1t.'i Lt wGgmt.'i qpwuhGJtu4.WJpG tu2Jutuuiwlip
Gh11p jlpw4_tuGwgt.'iwlil!: ltupnpwtnnpwJjlli wzJuwtntuGpGbpJ! 4.wqutJ.wa 

hG hwztJ.wp4.GbJlpg Lt q11w'.l>ti4.w4.wG 4.wnmgmt.'iGbppg: 
l"l-wztnwJl1G wzJututnwGpGtpl1 ctwt.'iwGw4 1.uGt.'ip2w4.wG ~wtlJmt.'ilib

rmtJ. umwGmt.'i hG pwqt.'iwlill)wG 4.IlI1lihpl1 D bp4.wrm1pJmGGhJ1p, WJ11 4.1111-

t.'ihrmtl 4.wqt.'itJ.wa ~ hnJ1jlqnGw4_wG wGll)mGGbp{!, pGitqbu Gwl.t m:ri11wol1q v 
wGll)mGGhp{!, hpb G11wlip t.'ibo bG 2°-jlg: Qutn iWtlJtjwo wG.ll)mGGt11)1 Lt 
u4_qpGw4_wG 4.1111t.'i)1 ajlpt4_gj1nG wGll)wG, hwztJ.mu bG t.'iGwgwo 4.!lIJ.t.'ibp}1 

11Pµh4_gjlnG. wGll)mGGhpu: QwtlJtJ.wa qabµJ! Lt wGll)mGGhpI! upztn tqWJIDl
Gw4.mt.'i bli wG}umuwi.pbJ.P iqwuiwhw4wG uJuwtGb11: ~JIW hwuwp, WJil 
uJuwtGhJlll 4.mtnw4_t.'iwG hbtnl.twGpntJ., ,1wt.Pmt.'iGhp[1 w1lllJmGpG.tr1l! ibG hw
t.'iwtqwuiwuJuwG.mt.'i )111tGg uituw4_wG GzwGw4_mpJmGGbpjl hbui: U.111 wG

hwt.'iwiqwtnwuJuwGmpJWG t.'itan1pJmGGt11pG wGtJ.wGmt.'i bG wG4.wUl12Gbp: 
<!.w2tJ.wp4_wJl1G. wzjuwtnwGpG.bpp JuGaj1pGbpjlg lih4.I! hwGiWuwGmt.'i t 

wG4.wuwGt11t1 gpmt.'il! iWtlitJ.wcr ubcrmpjmGGbpjl tUlW WJGtqbu, nptqbuqjl 
GµwGg nu111tJ.wcr wpctbpGbJ!I! wt.'ihuwt.'intn{! 1)1GtG mbuw4_wGjlG: UG4_wiqp

Gbp}1 g11liwti Lt iWtPtl!lIJ. t.'ibantpJmGGbpp mqqtJ.wcr w11ctbpGbpp utnwguwG 
WJll cµipb{!Gpwg{! wGtJ.wGmt.'i bG 4_wiqtJ.wan1pJmli 4.wli iwt.Pt.'iwli WP11-
Jmliplitpt1 hwtJ.wuw11w4..znmt.'i: 

<,wGmJpl1 ctwt.'iwGw4. 4.wmtuJlll.Ilil hwztJ.nqtu4.wG wzjututntuGpCihflI~ 

Gt11tunmu tU )wt.PtJ.wcr hnppqnGtu4wG wGll)mGGbpp uzwljmt.'i, pwquwGlt
JmGtitpt1 4.1111t.'itpt1 qjlpbltgtmG tuGll)mGGbpl1, J!G pwgpG bJlp 4.llIJt.'ibpp hnpjl
qnGw4_wG uumJh4.gpwGt11p, 4_nnp®GwmtuJ)lG w6t11l1 Lt pwqt.'itufill)mGGb

JIP qtuqwpGlipl1 41m1111t1GtumGt11p htuztJ.m t.'i : 
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n qwqwp mlitgnq 1.pm4. pwqthuGll)wG t.'it2 Gt11ppG wGll)mGGt11p mt~ 
uw4.wli wpctbpub11g lizwGw4_tGp ~i, P2, ... , ~"' pu4. ,1wtlit.lwa w11cttpGbpl!. 

~ 1 ', ~2 ', ... , ~n' : PwquwGll)wG mtuw4.wG wGtum GGt11'1 qmuw11I! nrm2111 u 

tG httnLJWl pwGwoLmf 

S =f/3=180°(11 -2), (7. 1) 
uitu 

1 

nptntq' n - pwqt.'iwGll)wG qwqwpGt11l1 4_wt.'i wlill)mGGt11l1 pluJ.G t: 
Qwtlimt.'ilihf1p uJuwLlihflp lJ.mmw4.liwG hhml.twGpml wGlumGGt11l1 

qr111o-Gw4_wG cµitt.'iWfll!' S qnrll = ~ {3' , l}1 J.Plil1 hwqwuwfl wlill)mGGt11p 

n n 

uibuw4_wG cµnutuppG, WJUjlGpG' sqn]lb. * suibu 4.tut.'i f f3 '* f f3 : 

<l>tulj ptuqt.'iwGll)wG GbpppG tuGll)mGGbpp qnpaGtulttu_G L mbuwlJ.wG 

cµuuwpGtµt1 mwppbfll1lpJmG[! 4.n~tjmt.'i t wGll)mGwJP.G wG4_wiqp Lt Gzw-

Gw4.tjmt.'i f13, hbml.ttupwµ' 
n n n 0 (7 2) 

f{J = f f3'-f f3 = f /3'- 180 (n -2): · 

QwtlJuwG pwpop ozmmpJmG iqwhwG2nq nGpwgpGbµ)1 hwuwp pnlJ-

1wm11tu1 wfill)mGwJtiG wG4.wuw11 hwztJ.nui hG hbml.tJllll pwGwownf 

f = ±t..J;i (7 .3) 
pntJI: ' 

)lu4. untJ.n11w4_wG 6zmmpJWG ,1wi.pmuCibpp hwt.'iwp' 

f +2 I (7.4) 
=- hJ I!' 

flnlJI · 

npmbq' t - tJ.b11Gbpp 6zmmpJmGG t, 
n - pwquwG4.JwG wGll)mGG t11l1 p)ltll!: 

UGll)mGwjjlG fp wli4.Wlll12L1 tqhmp t 1Jmpp iPGp 4_wu hwtJ.wuwp pnlJ-

l wmpb1pl1Q, w JUpGp ' 

f {J $ fr m11 : 

b pb wGll)mGwJpli fp wG4.wuw11 t.'ibcr t pmJlwmpbl.l1J1g, wiqw hwGq~
t.'iwGni1tG uuunqmt.'i tG hwztJ.wp4Gbpl!, GbpwnhLntl riwzmwJ)lG t.'iwm1wG
Ghpl!: t;pb hwztJ.wp4.Gtrmu1 ibG hwJtnGwpbpmt.'i u}uwLlihp, wiqw ~14.}1G 
wGqwt.'i qwzmmu ltu$mt.'i tG wupnq2 wGll)mGGhpJ! 4.wt.'i G11wGg lip liwuu: 
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bpt wGl1.1111fiwJ]1fi wfi4lllUWJ! ~]1 qtpwqtufigmu pmJ1wmpt1]1J1u, Wlljtu WJfi 
hwtjwuw11wlljtU Plll2fulllll tfi pn11111 wu4.Jmfifit11J1 tjpUl, lllfi4wuwJ1fi hUl-
4wnw4 fi2tuuml: '1-pw hwuw11, hw4wnw4 fi2wfim! tltpgtl.lllO- lllfiljjmu\ll
Jl1G wfi4wuwl! pwchuGmu tG tlJw4 pwquwu4Jwfi wfi4.JmfiGbpj1 ptl.11 t1.I1w lt 
mqqmup 4wmwpmu JmpwpwfilJru11 lllfi4.Jwfi hlllUlllp: liJUUJbu, tpb wfi4-

JlllUWJ]1li wfi4wuwfi t f~, Jrn4 pwquwfiljjlllu lllfi4.Jmfiubp]1 p]14.G t n, Wlljw 

f p 
JllllllllpWfi .)_Jlll]l wu4.Jmu 4umwulll 0 fl == - - nl1111lllllJ!: flU]r]lllUfibpJ! 

n 

4wmw1mtu bfi 1mUJb]1 mwufinp11w4tuu thuuml t, 41npwgGmu tjbpGbpj1 
62m111pJtUG uwhUwuutpmu: fl11111muutpn qpwugmu bu 4nnpq]1GwmubpJ1 
hW2tl.Wf14Uw(i wUtlJ.nt!J.wq_i1p hll4.flnfl1l UJnlUWqlllU (lll11JntUW4 7.1 Ul ) , 2llltfl
tj_w() llluljjmGGbpp ]lllUjhGbp]1 tl.bphnu.l: 'UplllGg qmuwpl! Ujbmp t hwtl.lll
uwp 1J1uJ1 wG4.Jmuw1pG WU4llluw]1G hlllqWnlll4 u2wunt1.: nu1rpuuGbp[! hw

UWUJWU1UlllfuWfi UlG4.JmGfibp]1 hbm qmuwpb1ntl. mnwumu bu m1111t1.wo ~,, 
~2, . .. , ~"' wG4.JmGGbpt:!, np11lip qpwnmu bu wutitntJlw411p bppnp.11 UJntuw-

4m u: flumtl.wa wu4.Jmuut11]1 hw2tJ.lllJl4Ulllfi 02mmpJmGt:! ummqmu bfi 
tl.b112J1uubpjrn qintilll]llltl., npJ! Ujbm12 t hwtl.llluwp 1]1Gj1 Gpwug mbuw4wa 
qiuuwppG, w1uJ1Gp · 180°(11-2): 

Urummu4 7.1 w-nul hwztl.wri4tlllla hGqwG4.JmG pwqlilllu4Jwli hw
uwp, ll]lJ! GbJ14lllJlll9tl.wo t uqwp 7.1-mu mGbGp 

U'lfnwwlj 7. 1 UJ 

lihlilhjlp UulumGLibfl r~ppbtrn]mfi 
nmupllp q.()bpfl 

N2 N~ Jwt/njwb mnnilwo wfilumuubp bp~wpntf1JniUGb[I 

" ' v 0 ' " (u) 
I 2 3 

•11. ) 
4 5 6 

I 84 
16.5 84 17.0 

170 56.0 fOB : 09 04 244.26 II 141 r (), j 

141 51.0 
50.5 

209 05.0 f03 : 29 05 185.68 Ill 87 26.5 ~7 26 5 
301 38.5 C358 21.5 267.94 IV 10 1 4 1.5 IOI 41.5 

t lU 
19 57.0 CB 19 57 222.62 

v 124 
43 .5 !24 44.0 

I 
75 13.0 CB: 75 13 210.44 
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I 13· == 539°58'.5 540 oo.o 

I 80°(n- 2)==540 00.0 

fp=-1 ' .5 

!fl == ±2tf:z = ±2'.2 
fllll.J f. 

Urunwwlj 7. 1 p 

7 8 9 10 I l 12 13 
-0.0 1 +0. 1() 

241.21 
+ 

38.49 
24 1.22 + 38.59 + 11 00.00 + 16 1.00 

-U.111.l iU 06 + 858. 78 + 199 .59 II 
90.22 - - 162.26 --

162.26 90.28 r. 

+ 696.52 + 10937 Ill 
-U 01 +n.1 l 

+ - + 140.54 - 228.00 
140.55 228.11 

+ 837.06 - 118.63 IV 
-0 .fll :0. J( 

+ 
209 .26 

+ 
75.96 

+ 209.25 + 76 06 

+ 1046.31 - 42.57 v 
-0.(JO · tl09 

+ + + 53.69 + 203 .57 
161.00 53.69 203.48 + 1100.00 + 

- 403 .4 7 - 318.39 - 403.48 - 318.22 

+ 403 .50 + 317 93 + 403.48 + 318.22 

P= 113 1.34; f~=+0.03; fy=-0.46 

f = ±~j 2 
+ J2 == ±~(0.03) 2 

+(0.46/ =±0.46 u pwg. x Y 

fpw9 0.46 __ l _ 
fi --=--
. hwp. - P 11 31 2458 

1 
- - < - -
2458 2000 

± /3 ' == 539°58'.5 
l 
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5 
2: f3 = 180° (5 - 2) = 540°00·.o 
l 

!13 = 539°58'.5-540°00'.0 = -1'.5: 

ntxT100 
. .. ·•· i>J0!1a 

-/(}() ...... uio2uir . 100 I 21JO 
... ~ . ..... · -- -

'U(j. 7. I. 

.fchltJtWtnpttlJ. wfil}Jmawjpa wfil}WUJPI! hwztlwpqqw<) t 30" azmmp

JWa qnpoppp hwuwp 7.4 pwawoLnq, wJupapa 

f pmJL. = ± l' JS = ± l'x2.2 = ±2' .2 : 

UCitumawJP,a fi3 watiwuwl! $npp t pntJtWtnphtlJ.pg, hbmLwpwp Jlll-

1'.5 
pwpwai.Jmp wal}Jwan wahpwcttzm t mwt 8 13 = +- = +18" nuv1mu: 

5 

.2wa)l np umwgqwo mqqmul! tPnPP t tltpatp]l 6zmmpJmfi)lg, WUIW mq

qmun 4tnpwgamu ta u)laiL 0'.5: Unw2)1a, tp4JlnP11 L h)laqtpnM wa4-

Jmfiatp{! m1111mu ta +0.5 PfilllhJntl: liMJmapmu iW$tlwo watumuatpp 
qntUWPI! l}wtlhtwaw 1.5 pnlllhnq L m1111tlw<) watumaatp)l qn1uwp{! qhw
tlwuwptijl mbuwqwfi qntuwp)la' 540°: Y:wpa ti1111utpn4 watumaatp{! 

iW$tlntU ta wtlbtlJ. .P,npp 6zmntpjwUp, pwa tpl}wp 411Il.Ubpnq{!, hbmL.w

pwp, hwtlwuwpwqznuwa ctwuwaw4 apwap Uibtnp t umwawu wtlttP uto 
mqqmua tp: 
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§ 7.3. PUE2UUu43Uu 4fl'llJbf'p ').pf'l:;45pfl"'\., 
Uu43fl~"'\.,ubf'P~UC~Uf'4Q 

f!wquwfituwfi 4I11liltpp ajlptl19}ma watumaatpp hwztlilwfi hwuwp 

wahpwctt2m t mutawt pwquwfituwa ]'!Utn I!apwgpp w2wl.illllUJwa qwu 
owtuw411IlUJwa hwqwuwpwqznqwo watumaatp{!, p.ailllhu CiwL uqqpfiw-

4wa qwu ttwtitmwJpa 4J11lUP ajlpt4gp.na watumCiJ:!: 
bfipwqp.tap AB ptrup1um1wJP,Ci {!Cipwgpp A 1 t1wl}tmwJpfi 4J11lUP 

rW.ptqgp.na wfitumau t a.a (Ciij. 7.2), {!Utn {!Upwgpp w2w4I11l.UJWU hwqw

uwpw4zmtwo wfitumCiCitpCi tu Bi. (32, .. ., Bn h Uiwhwfi2tlmU t npnzht pwq

uwal}Jwfi ufiwgwo lJ.J11lUbpp ai, a2, .. . ., a.i rwptqgpnfi wCi4JmCiat11l! : 

c 
c 

c c 

'U(j. 7.2 . 

uqwp 7.2-pg httnLntu t , np 

a 1 = a 0 ± 180° - /31 

a2 = a 1 ±180° - /32 

a 3 = a 2 ± 180° - /33 

c 

8 

(7.5) 

wjupapa, hw2nM qop ajlpbqgp.na wlitumlil! hw~umwp t awtunM qb}l 
rUiptqg)lua wfituwlil! qmuwpwo qwu hwliwo 180 L hwfiwo {!Utn J:!fipwg

PP w2w4J11lUJWU wCillJntfi{!: tipb pbmµltlJ.tnWJpa gfipwgpl1 w2wl}1111UJwa 
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wlilumlilibpJ1 tf111Juw11bli 2w!Jit.jwb bli owJuwlp1ytliJwCi A1> ),2, . . , /,n wGl}
.1mlilib11u, llllll.lll 7.5 pwCiwoL.u tiuli1µuliJ1 hbmL.Jmt mbupu 

a 1 = a 0 + 180° -t- ), 

a 1 = a 1 + 180° +Ii., 

a 3 =a1 +1 80° + )'J 

CX,, = CX
11

_1 :+J80° + },
11 

(7.6) 

w.1uJ1Gpli hw21111Il qoj1 11Ppbl}gpnli wlilIJmliI! hwt.J.wuwp t liwJunJlll 
qoj1 qJ1pbl}gpnCi wliti.Jwlil! hwliwa l}wli cµnuwpwb 180° L. qrn U:wpwa 11u
rwgpp owJuwl}nytUJWU LUG4.JmG11: 

l::Jpb !Jinpp.mpJWU lll.lllUl('.iwnnt.j_ hwzt.J.P ,)_WllUbJ Up20Jlbllll}Wli Cib]lp 
tlt11obgtiw(i wCilIJmli{l, Wlll.W wqpU:muiGt11p hwzt.j_wp4uwG qblll.121lltl 7.5 L. 
7.6 pwGwoL.bpg 4lll.whlll.wCitli ppb(ig GzwCiwl}mpJlllCil!: 

PwGwaL. 7.5-11 hwt.J.wuwpnuHibp[! cµuuwpL]11t.j l}umwCiwGp 
n 

a,, = a 0 ± n · 180° - L f3 
1 

(7.7) 

w.1upGpG, [>bn11nUimw.1!1Ci [!Gpwgpp ul}qpGwljwCi L t.J.bp2Gwl}w Ci ti1111-

ubpl1 11Prt4gJmG wGltJmliGb1i!i mwppb1m1p.1mGn lll.huip t hwtlwuw11 UiGJ1 
w2wtim1ti.1wCi 11111114.wb wG tum Gu t 1iti qmtiwp.!19 hwuw o- 4wu cµu uwpwo 
wGtumGGbpl1 pt.J.11 L. 180°-p wpmwqpJWlJl : 

Qum [!GpwgpJ1 awJuwl}nytUJwG wGlIJmGGhp.p qbU1.12mli 7.6 pwuwoL.p 
4I!G11mCiJ1 WJUL1!}mt1 uibup. 

n 

an - ao = L, A- +fl · 180° ' 
1 

(7.8) 

WJuJ1G12G, pbnlllltl1mwJpG [1Gpwg12P. t.Jb112Gwl}wG L. ul}qpGwl}wG tin11ubp.J1 
11Jipbl}gj111G wlilIJm CiG bp.J1 mwppbJ111tpJntUTJ. hwt.jwuwp. t awJuwl}nytliJwCi 
m1111t.JwO- wGtumCiub11P. qmuw11pg hwGwo l}tuu cµn liwpwO- wutumG CitrJ1 
pt.jj1 L. 1801)-jl WJlUlW'lP.JllllD: 'l-pp.bl}gpn(i wultJm GGbpp hw2t.J.wp.l}GbpJ1 

62mmpJmG11 t.J.b11whu4mu bG 7.7 L 7.8 pwGwoLh11nt.J , phnlll1Uimw.1pG uG
pwgpJ1 hwt.jwuwpwl}znt.jwa w2wl}11I]U.JWU l}wu owJuw4nrttl.1wG wGlIJmu
Gt pp U:J1~mg nt.j : 
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Ubp qpmwpl}wb 011J1Ciwl}mli b1wl}bmwjpCi I-II qbJ1 11J1phl}gJmG wGl}
JlllU!J hwt.jwuw11 t 170°56' .0: Uum11L. ph11t.Jmli t 11P11t l}gJmli wlilIJmCiCibp!1 
hwzt.J.w1141! pwqliwliluwli liGwgwO- tin11lit11J1 hwliw11 J!ULn hwt.J.wuw11wl}2n
t.jwO- w2wtim1li.1wu wCi lIJmCiuL11Ji: 

CX1=1 70 1156 ' .0, 

a 2= 170°56' .O+ 180°-141 1151 '.0=209°05 '.O, 

a 3=209°05' .0+ 180°-87°26' .5=301°38 ' .5, 

CX4=301 °38' .5+ 180°-101°41'.5=19°57' .0, 

as= 19°57' .0+ 180°-1 24°44' .0=75°13 ' .0: 

Uum1quwG liutwmwl}nt.J. V-I tim1liJ1 as aj1p.b l}gpnCi wCilIJwG L !11 hw
t.jwuwp.wl.J.2nt.jwb wCilIJwCi lip211gnt.J. t.J.bpump.Ci llwzt.jmu tG I-II 4nrt11!1 11P-

11tl}gJ111Ci wGtumCiJ1, 11111! lll.hLnp t hwti11Cil}Ci!1 b1wl}LU1WJ)lli CX1 aj111tl}gj111G 
wCiluwG hbm, WJupupCi , 

CX1=75°13' .0+ 180°-84°17' .0= 170°56' .0 : 
l;pt uuimquw li ctwuwuwti uuiwgt.jwb rJ1111t tigJmCi wutum u11 2P. hw

t.j wuw11t.J.m ti ul}qp liw1,iwCi 11ppb1,igJ111G wGtuw u libOmp.1wG11, GzwGw l}mu t 
qJ1p.bl}gtmG wutum li libp.!1 hwzt.J.w11l}tiwli ut 2 rmJt t mpt.Jbt uJuwi: 

~w2t.Jw O- 11pp.bl}gtmG wGltJmGGt p.n qp.wGgmu bG 7. lLU w1umuwti~ 4-
P11 u.1mGwl}mli, lrnti t.jbp.2pCiGhpJ1u ut1211gnt.j umwgt.J.wo nnuipw.1P.Ci wG4-
.1mG libp.J!' CimJ G w1umuwl}l1 5-1111 UJmGwl}mU:: 

tJGpw11p.bGp mpt.J.w O- t 1-2 hwmt.jwou (Glj . 7.3): U.111 hwmt.jwop mu.1-
p.w4tuibppg nu111whw.1wg ubp P2 bglibtnt.J. 4nnJ111pGwmwJJ1G wnw CigpGbpp 
tlJ!w, 4uuiw liwup x1=01 ', x2=02', w=Ol " L Y2=02" hwmt.J.wo tibp[l, WJ
ut1Gp(i ' 1 L 2 l}bmhp.p 4m1J11lJ1uwui Cibp11: Sw(ib(ip 1 l}bmnt.J. qmqwhhn op-
1w GwmCihpp wnwCigpl1Ci, pul} 2 l}buintl' wpgJmlibJlp wnwCig12J1Ci L. Gp.wGg 
hwmuwG l}bmJJ G2wGw4tGp 21-nt.J.: 4umwuwGp 1221 mq11wG 4_pnCi bnwG4-
JlllU{l, llJ111lU 221 t2Jl 2 L. I l}bmbp.p wpgJ1uGbp.p mw11pb111np.1muu t, trnti 121 
t 2u' oJ111p liwmGh11p: 

~wmt.j wo t1 I L 2 0-w JJ1Wl} bm bpp 1,innp.aj1GwmGbpl1 mw11p bpm}} .JlllU[! ' 

(7.9) 

147 



lllUtjlllUlltU bu lllJl} 4bmbp)1 4nnp.l]jlUUllnlllJ)1U Ul6bp: PUlUlllOL. 7.9-pg 
hbmwuu t, np 

X2=X1+Llx} (7.10) 
Y2 =Yi +~y ' 

WJu]1upu' hw2nfll1 4hm)1 4nnfll1Puwmuhpl! hwtjwuwp bu uwJ:unP1l 4tmt1 
4m11u)]luwmuhp)1u qmuwpwa hwuwll}wmwuJ:uwu 4nnfll1PliwmwJ)1u w6h
Pl!: liJuuwun4_, bpb htuJmu)1 hu htuui4_wa)1 u4qpfiw4bm)1 nutriwfi4Jmu 
ljnnpajlulllmubp{!, WU}lll 4_bp2filll4bm)1 4nnpr]]lulllmubpf! qmfibtm hlllUlllp 
llluh11Ulctb2m t mubfilllL ~x L. ~Y 41mp..i)]lfiwmwJ)1fi Ul6bp{!: 

c 
(X) 

r- ---- 2 

......._""--'+---1!.---___.;::__ __ B (Y) 

~wmtJ.wa)1 I u4qpulll4bmn4_ lllpu9)1uubpp wnwugp)1u mwubup qm
qwhbn le m'l]um: Uu4Jmu c12-!! 4J.llut1 1-2 qap a 1 I}]lpb4gpnu wu4Jmu[!, 
npl! hwtJ.wuwp 4J.l1Ci)1 1221 mqqwCi4JmCi bnwCi4JwCi 1221 wCi4JwCil!: uzw
Gwljbtntl 1-2 qo )1 lmp)1qnfiw4wu U}pllJb49)1lllu d-114_, 1221 m11qwu4Jmu b
nwu4Jmumg 4wpbJ.ll t qpbt 

& = d · cos a1 } • ( 7. I I) 
~Y = d ·sina1 

U4qpmu 7. 11 pwCilllaWitJ. hwztJ.mu bu ~x L. ~Y 4IUlpajl.uwmwJ)1u w-
6bp[!, )1u4 hbmn 7.10 pwuwoL.n4. n1m2mu bu 2 4bui)1 x2 L. y2 4nnpl}]luwm
ubpJ:!: ~W211M ljbm)1 X2 L. Y2 4nn1u}]lulllmubp)1 llp.ll2lllUJ:! l!UUl qat1 hnp)1qn
uw4wu d U}pllJhljg)1wJ)1, a 1 I}]lpb4g)mu wu4Jwu L. uwtunM ljbm)1 4nnMJ:!
uwmGbp)1, wuitwumu bu mrtlul. qbnrihq)1w4wu fuuq)1p: 
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~np)1qnulll4lllG d uurnJb49)1lllu u)12m '1Plll4lllu t : lnuJ:utjwa ajl.ph4-
9[mu wu4Jlllli ubamf1Jmu)19 , npnzmu bu cosa1 L. sina1 bnlllu4Jmulll~wl}lw-
4wu '.pmu49[1wubp)1 lizllluubpl! L., hbmL.wpwp, ~x m ~Y 4nnpajl.uwmw1)1u 
tu6bp)1 u2wulihp{!: 

UJumuw4 7.2-mu pbptjwa hu ~x L. ~y ru6b11)1 uzwuuhpl! ajl.ph49pnu 
wu4Jlllu mwppbp uzwuw4mpJmuuhp)1 hwuwp: 

lfiumuwq 72 

lrnnpqji.liwtnwjpCi 
'1-ppblrnJmCi wlil!Jmti Cibpli wumtiow uCibpmt iu6bpp 

0 - 90° 90 - 180° 180- 270° 270-360° 

I pwnnru1 II pwnnpl) III pwnnpl) JV pwnn[Ul 
CB !OB 103 C3 

L\x + - - + 

L\y + + ·- --

lznnpiwullltnlllJJ:!u ~ L. ~Y Ul6bpn hlll24.mu bu tnqwp)1puw4wfi lllll
Jmulll4fib1m4., bnlllu4Jmuw~llll}llll4wli '.pmfi49)1wubp}l pfilll4wu wpctbpub-
11[1 wJUmulll4libJl1ltl 4Ulu 7.11 plllfiwoLn4. 4wqu4_llla 4nnpajl.uwmw1)1u w

nb11t1 hUlztJ.UUlU hlllU111l4 W11JlllUUll.J.Cibpp9: 
Ppbfi9 4wnm9tJ.ruapn4. WJl} w11Jmmu4ut11n h)1zb9Gnui bfi tnqwpppuw-

4wa lllI1JlllUlll4fibllJ!: t2b]l)1 tJ.bpUnlll tnptJ.wa bu HlUUpUpp lllUUlpQWUUbp{! 
0°-)19 u)1uiL. 44°, )1u4 GbppL.mu' 45°-)19 upu2L. 89°: ~wtu t2bp}l 4_pw nmuphpp 
0°-)19 u)1fiiL. 44° uzwuw4mpJmuubp)1 hwuwp uw4wqptJ.llla t sin 4wu cos, 
)1u4 w2 t2 bp)1 4.Pw' cos 4wu sin, 45°-)19 u)1u2L. 89° u2wuw4mpJmfifibpp hw
uwp {!lil}hlll4lililWl.J.!!' w2 t2tp)1 fibppL.)1 uwumu uw4wqptJ.wa t sin l.J.UlU cos, 
pu4 owJ:u t2bpp 4_pw' cos 4wu sin: Pnll}hUhpl! 0°-)19 u)1u2L. 44° - lihpp hllluwp 
4.hpgumu bu owtu 4nriu)19, )1u4 45°-p9 u)1u2L. 89°-!! w2 4nrtilp9: 

t2hPI! qantj qputJ.wa bu bp4m uwup. Jmpwpwfi21mp 4bu)1 hwuwp 
lll!l4_wa b(i uhmp)1 lllWUUhll11Pl}W4WU L. hWpjlllpb]l1lp.l}W4WU uwubpp hw
UWp nutqmuuhpl1 l}lnpp wJUmuw4ubp: bpt U16p pptJ.l! tJ.bp9tJ.mu t t2p 
tjhpL.)1 4bumu, WU}W oqmtJ.mu bfi tJ.hpL.)1 w11Jmuw4ntJ. L. J!Uqhw4wnwq[!: 
liJI} W'lJlllUW4ubpp Up2L. mptJ.wa t uwL. ]l11U}bubp)1 mwuubpnp.llW4WU UW
ubp)1 hwuwp mriqmuubp)1 l}lnpp w11Jntuw4: Upu9)1uubp)1 w6hpl! 4.hpg4_mu 
bu WJli t2)1g, npmtri nmup)1 wum)16wuuhp)1 411l'lPJ:!u uw4wqp.tjwa t cos, 
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Jrn4 01111]1utumCit11!1 wl'ibjlp, n11mli11 nnu.lpl1 wum!1l'iwuGbp]1 4mwl1ti uw-
4wq_i14wo t sin: 

3nq1wpwCi~J11111 t2 ndi]1 d ll!IlllJbqgj1wJ]1 !0-]1g u]1G2L1 9011 (!Ou 1~G11-
Llj19mt'im-l) unuppbp WJic.tbpGt11!1 hwuw11 !1ti]1 UJmUtuq: 

lfl1 pwu11 wqJmuwqlitpmu, opj1Gw4 <.w111u]1 w1umum4mu, wl'itij111 

w11cttplibj1[1 uj1G2L ubmjljl hwqwpbpnMwlJw(i uwub]1l1 U1jlqw0- b(i U]lwjli 

d-]1 10, 20 li 30 ubm11ti UJlllUwqGbpmu, UJlllUUbJUlltl, opt1Gw4 fl.nu12mbjGp 
WllJlllUWqUbjlmU, llljltjWO b(i 10, 20, 30, 40 L 50 ubmpl1 UJlllUwqGb1m1u: 

Umu2pG 11buu2111u, bpb d-u 400 U:bmJl t qUit.I qbpwqwlignu.l t 400 ubmp!1g, 

wt4w d-11 hwpJm11wqwuut1111 pwawutjmu tu cµulimJlb1l1Gb11]1, n1mfig]1g w

ubliwuboj1 u2wCiwljmpJmUJ1 2u1tm_p t qbj1wqwligj1 300-pg , Lpli!m111111bUJ
pmt'i' 112 wtjt1]1 500-119: 

Umwgqwo wl'ibJlll qp111wgqmu tu upG/L uwlim!1U:tmpp li Cipwlig 
um2lt llJlt1mLi t mnUpWJjlU pwmlPilllU hwUWUjWtnwufuwCinI] fi2wli]1: 

<l-t11I]bqJ1wljwti u111wqm!14 w2tuwmwuplitpnul, 011[1Ciw4, Gwfuwqoj1 

mt11UitflntumiIJ1 plimpJwtl ut2, hw6wtu llluhpwab2mmpJmli I. wnw2w

G111u n11112t1_111 qoj1 a 1ll111t4glmfi ..uliljjmlip li d hll11J1qnliwljwG U1JlllJblJ

g]1wG (!Um u11w OWJjllllljbmb11!1 n11111wtiljjm(i 411npaj1Gwmut11J1: liJ11uJl1uj1 
tuGrJl111p lJn1tlmu t hwljUI11wpo qtn11tqJ1w4wu tuuqj1p: 

"Vljwp 7,3-!1g b}lhlllu t, np 

Av Vo - V /gt:::: - - = _. __ ._! ' 

iix X 2 - X1 

(7.12) 

npmtr1' 1-li lllllJillUWljWJjlU wuljjm(ili t (nmtlpWJflG wliljjwCi UhOlllflJll1UU t 
0-p.g u]1Gzlt 90°): 

Umwgl{wo w1umuwlJ.wJ}1G t wGljjwCi[! hwuwUJwmwutuwunq pw

nnp11l1 lllUtjwlimi.lr! n1rnzmu tu lj1mpaj1CiwmwJ!1G w6bp]1 lizwtititpt1g: UJu

UJbu, opl1liwlj, tpt Ax L Ay q1mJ1I1llliu1mwJj1(i w6bpJ1 llPWqwu hG, WUJW 

WfJJllluwljwJ[1Ci t wliljjrnCiJ! qmCitjmu t wnw2l1G pwnnpqmu L m4Jw1 qol1 

'lflJlbljgjmG wGljjmti11 htul{wuwp lJUiGJ1 t-P,G: b'pb AX-[! pwgwulllljwli t, 

)mlj Ay-p 1wwlJwli, WUJ.W l-G qmGqmi.l t bflltJmpq pwnn111lll1U Lt a=J 80°- t: 

l:rpt L1x Lt !',.y pwgwuwltwG bu, wUJw t-G qmGqmu t tp1mplJ p1mmJlllI11U h 

a = 180°+ t, L, 4h112wUJbu, brb Ax-I! 1111wljwu t , pulj L1y-[! pwgwuwljwCi, w 

UJW t-Ll qmutjmu t 2n111m1111 pwnnJlllilLU li a.=360°- t: 

lrbmt11[1 ut12L qmGtjnr1 hnppqnGwljwG LLJ.llllJbljgP,wG n1m2111u bu 
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d = )(x~ - x1 )
2 
+ ( Y2 - y)' = .jt:_;i-+- -6/ l' 

d =~=x2 -x1 (7.13) 
cosa cosa r 
Av v - \', I d =--- = - 2 / , 

sin o sin o , 
ptutiwo Ltrmtl: 

llilJlllUWljWJ!lli l wuljjwCi L d UjJ1IlJblJ9!1wJ[l ll!ll12l11Ul! 7. l 2 Lt 7.13 pw
UlllOLb1mtj , qwmw1uHu tu qwu 1nqw11j1puwljwli ljwu tnwli4_1mGw)wtjlw-
4lllG '.Pmliljg[1wutp[1 pGwqwG G2wGwljmpJmliutpj1 w11JmuwljUbJ1!1g: · 

w) rJ>wlj pblllJ11J}lww1]1u pwqtfwu{lJwli hwlfwuwpwlj;nmtfp. 

YllllJl!UlUWUlWJpCi w6bpp ptniµ1l11U1W.Jj1li J!UflW9l)fl lJm1iitpj1 hnp]1qn

Ulllljlllli UJrmJhlJgl1lllCiGbpj1 t11lJwpmpJm liut11li hli ljm1111J11GwmwJ!1Ci w
nwligpuh11l1 tlJ1w: UCiwI.]1mp.4 li11lJpw~wtf1111pJI11 uj1g hWJU1Cij1 t , np tflwlj 
pwquwli4Jwu lj11I[U:b11r ljnnru1ruwmwjpCi w6h11!1 qmuwpp hwqwuwp t 
q1mJ!1: ~bmLwpwp t{lmlj ph1lll11UitnwJP,Ci ]1Upwgpj1 ltnnpaj1uwmwJ[1Ci wl'ih
p)1 cµlllltU]l]l gwliqwgwO- q1mMP.GwmtuJl1li wnwGgp]1 LLJllll htuqwuwp 

UJLmp t J11Gj1 qimJ]l, WJUj1GpG ' 

L,L1x=O, L,t1y=0 : 

:>wi.p.l{wO- qO-tp[1 L wuljjrnCiCibpj1 wCitunwwtflb1J1 utuw1ubp)1 hbmLwli

pntl umwgtjnul tu ljm11111l1CiwmwJf!Ci lll6h11]1 f, li fy wCiltwuwCit11 ljwu 

ututu1uhp. 

LL~X = J,, LAY::: fy: 

UJ11 wtiljwuwut11t1 htmLwGpnq i.p.w4 pbnrµ11j1.mwJ!1G pwquwGljjmGn 

qtunumu t pwg 1~Gpwgp I-11 wGljwUJwljgmU:mL n11J1 ljn2qmu t. pbn1J11Ui
mwJ]1li pwquwCiljjwG pwgw11owlj qaw3j1G wCiltwuw · f~w~ : '-ltp2[1G[1u 
UJill1Jh4gJ1wutpn ljnnruu1uwm1uJf1G wnwligpCihp]1 tlJ1lll hwtiwU[wmwutuw
Glllpwp hllltjwuwp hli f, Lt fv (lilj. 7A): DL1111wu4Jmli bnwtiltJmfi I I1 l ' -J1g 

pwgw11owlj wliltwUJP[l utO-mpJmUJJ lJ1!1u]1 

JJ'WlJ = ±~ J} + J\2 (7.14) 
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x 

m 

P-wgw11ow4 wULtwll!!2J.1 4_bpwpb11111u t pwquwGLtJwli tuup11112 utw
pwqa]1G, hbmumpw11 t1j1w.1G G11w ubomp3wup, wnwGg hwztj}1 wnGtun 

l.l.jWJ1w4J1ou, ~ ]1 ljwpt1ti qGwhwmLuwttimuGbpti 6zmmp3mlil! : 

flpl.l.jbU phIU}JlJ.lltnWJjlG pwquwGtiJwG )UltP.lllUGbpti 6zUU11p.1wG qUw

hwmuwG ~wipwG!1z l!GrµnGmu bG hw]lwphpwLtwG wGLtwuwl!' lliwp - pwgw11-

6wLt wGLtwuwJ1 hwpwpbpmp.1111 GI.! pwquwutiJwG l.l.jW]1wqbJ1G, w.1utiGpG · 

l 
=- ' (7.15) 

N 

n11mb11 ' P - pwquwGtiJwG lljWJIWq}lbG t.: 
<.w11wpbpwLtwG wGLtwuwu tj_bpwgwljwG P!itl t u w11mwhw.1m4_mu t 

ljwGnGwtj_np Ltnmnpwljntj_, npti hwt.lw]!tiW l.lblt t , lrnLt hwjtnWJIWJlll P lljW-
11wqa]l L. pwgwpowti wCiLtwuw]l pw GnpqCi t: 

Sb11wG12J1 GUjwumwtj_np lljWJUwGGbp}l hwuwp pmJtwmpbll:i hwpw

pbpwLtwG wutiwll1Pl! 1.!UI]mGmu bG I :2000, uJ12!1G lljWJUwGGl..]1]1 hwl.lwp ' 
I: 1500 1.. wGGUjWUtn l.l.jUJJUwGGbp}l I}buwmu' 1: 1000: 

bpt pwgwpowti wGtiwuwl! wGplllJLWtn]lbLJl t , WlljW uwG11wqplt.]1tn 

utnmqnu1 bG I}Wztnw3]1G LlWtnJWGI.! Lt wupm12 hwztJ.nriwLtwG G3mpbJ1]~ : 
lfwtnJ111Gnu.l L hw7l{wpljGbpmu upiwtGbpti pwgwljwJnip.1wG qbuu;11uu 
Ltwmw11mu bG pwquwGLtJwG Ltnql.lbp}l hpltW]1.lltpJmUUb1I!i utnmqru1wLtwG 
2wttimuGt11: 

OqmtJ.btntJ hwpwpt11wLtwG wGljwuwtig 1.. pwquwGliJw(i utwpwqbj1g, 

4w11t1}1 t n1111zh1 pwgwpowti wGljwuw}l uwl!UwGw.itiU ubampJlllGI.!' 
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( l. ) . () ]lli 1, Ji + ( ./~wq )u,uhu. I ] 1- 1, (i l LJ 
pwq u•ulni .· ]1 WY., = _ · = - - lW]1LUpujlW'1.W U UW l 

. hw p P 2000 

L P=3500 u lljWpwqoJ1 11t uu;imu pw9wj16wlt wultWUWI.! Ltll1GJ1 

er ) =~=3500 =1 75u · 
.I PW<t . uw h~ 2000 2000 . . 

l;13b hwrnupbpwLtwG wutiwuw1! plll.J[Wtn]lbJll t , WlljW j'}TllJ!lllilljlUW 

Ltl.)1uliu liwL f, u f) w6wJ]1G w GLtwuwGbpQ, hbmLwpw11 G11wli9 hwLtwnwLt 

G2wG111{ Ltw11bl.)1 r. g]lbt Ltnnpl}}lUWtnWJ]lli w6b11J1 tj_pw ' Ltrn1u b11J1 lmpJ1qn

GwLtwli UJllllJbltgtiwGlibpl1G hwubtlwmwLtwli Ltwpqntj_ : <.wztj_w]1LtGl:iJ1!1 

ht2mwguwu G111wmwLtntl pwquwGluwli Ltru1utp11 L u1wpwq]to[1 wpmw

hwJmmu bG hw11Jnq1wLtrnG t.lbtnpb11rnj : ULtqp111 u lnuztjmu bG ox 111u u OY1011 

mrpp11 l.l(i b]ljl JllL!ILUpWGLJlll]l l 00 U llll]l]lqnGwtiwG hbnwtJ111111LpJWU hw

uw11: U311 Gu1wmwLtntJ f~ u f~. tuGLtwuwUli11JI hwLtwnwlj GzwGntl pwc!1u

U11u.l liG hW]!JlllJlWLtwG ubm11b1mtl lU]ltnWhWJLTltltub utWJIWqoj1 tjpw, WJ

uj1G12li 

8t = _ _l__ L 81· = _---1L__ : 
. 

100 0.0 lP - 100 0.0 lP 
(7.16) 

liJGmhbmL. OX11111 l1 OY 100 nu111muGb11u hw~m1u1wpw11 pwqUWlljWLTl

LtnuI b(i i-bj1.11]1ll Ltnri l.lJ1 hn11tiqnuwLtwG LLUll1JLLtgJ1w.1J1 hW]lJlllpwLtwU ubtn-
]il:.]llllj L utntuGmu hWUWlljWUlWupiwG llll]l\lllUGb111.1 . 

8..t; = 0.0 ld,lit100 , Dy; = 0.0 ld ;~Y!Oo, (7.17) 

npnlip Lt11111w 9Gmu t G uu-11 6z m111 pJWtlp Lt q11wGgrnu 7. Ip) w1urn uwLtp 7 L 

8 UJmGwljGbpj1 hwztjwa tu6bpl1 tJb11wrn.l: 

U mntql.lwli GUjWtn tultmj hwztJ.111 U b(i ox L oy llHlf]lllUG bpJ1 qm UUlpub

!111, n1mG12 u1tm12 l hwUWl.l.jWtnwupiwGwpwp hwtjwuwp l.)1UbG f, Lt l~, wU

LttuuwGbp]1G hwLtwnwLt Gz wGntl: 

f11.1111tJw O- 6.x L 6.y Ltnn1u1]1Gwmw.1tiG m6bpf1, 111mGp umwgtj_mu bG 

hwztjwb tu6bJ1Ji L mriqmuGt.pti hwGpwhwztlwLtwG q.111 1.lwptig, qpw ugmu 

bu w1urnuwti 7. Jp w1umuwLtJ1 9-pri u 10-JUl u3mliwLtGbj1.111U: Ou111tJwO- w-
6b11J1 6zmmpJWG um111quwU hwutu11 qmGnu.l bG GJ1LuGg hwG11whwztjw

LtwG qmuwpGb111! Ltnn11Jl]1Gwmw3tiG wnwGg12Gbp]1 Gljwmuwup, 1qmG12 

llj limp ~ hwtj_wuwp 1J1lit(i q]lllJti, WJUj1GpG L 6.x = O Lt I, L'.ly = 0: 

Uiumuwlj 7. lp-ti UbJ11l11mLU11lj tj_wc) op)1GwLtnt t1 f,=+0.03 u L fv"'-046 

u wG4tuu112Gt11r! pm.11wmpt1ti bli , pwG~ llJI 
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f. = ±~ J 2
+f

2 = ±)(0.03)2 + (0.46) 2 == ±0.46 u, ' ptu9. . l .\ 

0.46 l l 
= =--<-- : 

1131 . 2 2240 2000 

p) f1wg pbm]n/}1mw1ftu !JUpwgpft tf2wt;m tf!J. 

lJCipWllJlbGp pbllllll!PlflWJPU [1UJ3W9J2!1 tlintJ.wo t qbmitqt1w4wG h)1u
GwtJ.11puw(i I L. n hbGw4bmt11)1 t1)12L (Ci4 . 7.5), 111rnug 4ru11n1I1GwmGbpti bU 
hwuwu1wmwu)uwGwpwp x 1y 1 L XnYn, u4qpGw4wG BI hLWJ)1G 4rn1u}1 11t1-

J1b4g)mG wGium Ci(i t Cio, )w4 tJ.h112Gw4wG nM 4nriutiG1f Cin: frtbmµ11)1mw
J)1G [1Gpwgpu 4wqutJ.wa t n-1 4nriut11)1g L. n wGiumG Gb11)1g · Gbpwnbp1tJ. b

J LU.J)1G I L n 4hmbp)1 IHUJ1W4!19 wG4JmGGt1111: fch111 ~1 ', ~2 ' , .. . , Sn' ll•GhG 
ptmv1t11mw.1!1G pGpwgp)1 ~wtlitJ.wo w2w4rlJ1UJWG wGl1.1mGGbp}1 ubompJmG

Gb11J.1 , )1u4 ~i, 02, ... , Sn Ci11wGg n1mGt.l1111 hwtJ.wuwf1w4.zntJ.wa wpctbpGt11!! : 

x 

M 

ulJ 75 

l<G2Ujhu hwjtnG]1 t ))bilrp1IBU1WJflU 1!GpwgpJ1 zwtlil{wb-' r~' L hwt{w

UWJlw42ntJ.wo rs wGiumuGbpp q_JllUW(lUb]lil U1WJ1ph]l111))jlllUi! lllWUlU t 1(3 
wG4Jmtiwjpli wG4Wll1I/l!, WJUpCipG 

(7. l 8) 

(7.19) 

<.wuwawJli 7. 7 pwGu10L.p, pbmµ11]1mw.1!1Ci 11G13wgp11 Ujhmp t pwt[w
JIWJ1)1 hbmL.JWL UJWJUWGp(i ' 
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a - a = ~ {3 + n · 180° ' 
Q Ii L.J 

I 

ll[IU1bq ' I~ - 1~upwgnl1 llUJTJ.tl.WO wG41mGGb1111 qmUW(lU t <.lb112I1G pw

GwoL.t1 lU2 uwumu I~-u qm)uw11]1Cibpllj 7.19 pwGmoL.11 CipwCi hwilwpctbp 

I0'-f~ ubarnrJwUp, 4mGbCiwGn 

a 0 -a,,= f,13· - f [J - 11·180°, 

nptn bq]1g 

(7.20) 
I 

WJU)1G12G' qtm1tqJ1w4wG hJ1uGwtJ.n11uwG t114m htGw4Lmbpp uJ12L. 

qintJ.wo ))brnp1u1mwJ)1G (!U))WCJp]1 f~ wli4Wl.lWJ.l hwtJ.wuw11 t [1Gpwgpp w-
2w4nriUJWG iwtlil{wo wGl1.1mGGbp]1 qnu)wppG, hwGwo wGti.1111GGbJ1)1 n 
plLJi L 180°-)1 W]lUllllilJIJWW L hwGwo u44JlGw4wG m tJ.t112Gw4wu htm1]1Ci 
4ru1utpt111J1pb4gtrnG wG4JmGGbp]1 U1wppt1m1p,1mG[1: 

Oj:}b pbnrµ11J1U1WjpG !}Cipwgpmu ~wqitjwo bG ow)uw411fJUJWG 

l.1 , l.2, ... , An wCi4JmCiGbpG, WUjW 

n 

f;. = 'L,A - n·l80° -(an -a0 ), (7.2 1) 

WJu]1Ci12G ' pwg pLHT)I1.UlU1WJ)1Ci [!Gpwgp]1 wli4JmCiw,1)1G f;. wCi4Wt.lillJ.l hw

tJ.wuwp t ~wlfitJ.wb ow)uw4nril1JwG wG4JmGGbf1p I A qn1uwppG, hwGwo 
wGiumGGbp]1 n ptJ.11 L. 180°-)1 wpmWf].JlJWU! L hwGwo tJ.b112Gw4wli m 

u44Jl Gw4w li hLw JflU 4r111 Ubfll• IJ.J111t 4gtinu wCi 4JmGGtpp mm11p bprn p JlllU[!: 

CT))h wliLumGwJ]iG 1(3 4wu f;. wG4wlllllri tlin1211 t pm11wm11t1til1g, 
WJU!1GpG 

(f/3) < ±1.Sr.f;; , 
PlllJJ· 

(7.22) 

WUjW WJU hwl{WUW]lWUjhU CJJUllU bG PlllllJI zwtli4wb wu4JmGGhpp tJ.11w 
)1GzUjhu qiw4 pwquwCi4JwG hwuwp.: liJGmhtmL. hwztjmu bu phIIrµ11pU1w

.1l1Ci pGpwgp]1 n11111l{wo wG4.1mGCihpJ!, Jrn4 CipwGg l1!12ngntJ.' pn1n11 4rn1utp[1 
11)1pt4g)mG wGiumGGbjl[!: fl111.t1bu wCi4JmliwjpCi wCi4Wll!IJ)l 9]1UWG, lll1111.

ljwb wCilumliGb11!1 L. IlPJlh4gtinG wGiurn GGbJ1)1 hwzLj_uwG ummqmu, ow

nw.1mu l Ct.i, hfWJ)iG l}flJ1b4g)lnG wG4JwG umwgrnl.l[!: 
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ULnwgtj_wo qJ111b4q]mli wli4JmliGb11J1 Ii qobpJ1 lu1J1]1qnliw4wli uum
Jb49]1wGbJ1]1 u]12ngntj_ hm2tlmil bG 4n111u1J1Gwmw.1pG w6b11t1 

Lit1-2. Lixz_3 , ... . ' Litn-1 ' 

fly;_2, flJi_3, .. .. ,fl)',_I: 

llJGmhbtnL hwztj_mu bli 1!UJ-)wgpJ1 qwqwpGbp]1 m1111mG4Jmli 4m11111]1-
liwtnli l.i111!. 

(7 .23) 

<w4_wuwpmutibp!1 7.23 hwuw4wpaj1 .1m11w12wG~Jlllfl }utipl1 w2 L. 
owtu uwub111! qnu.i:wphtntl ljutnwGwlip ' 

,, n 

x ' = x + ~ fu, , y = v + ~ ~v : 
n I L.,,; 11 ... I L..J .- (7 .24) 

Sbuw4wGn11bti t1w.1J1G hbGwljbmp x~ , y;, hwztj_wo wpctbpGbpJ:! Ujbmp 

t hwtj_wuwp tl1GbG Xn L. Yn ljnnpr1J1tiwtnGbpJ1G: UwljwjG 4m1ilb11J1 L. wtilj

JlllliGbpJ1 ~wt}luwG u}uw1Gbpp 4mtnwljuwG hbmL.wG12ntl x;, -:t x,,, y;, -:t y
11

: 

QGpwgp]1 n t1w.1J1G hbGwljtmJ1 hwztj_wo L. mptj_wo ljnn111l11Gwmlitp]1 
mtu11ptpmp1mGg mwtlrn t wGljwUjpGtpp wy1ctb12Gbp{! ljnn[ll}pGwmw.1]1G x 
L y wnwGg12Gt11]1 rnqqmp.1wup, wjupGpG 

f ,. = Xn - X " ') : (7_25) 

f y - Y,, -y,, 

0wGwoLtpp 7.24 hwtiwljwpajl !l]12ngntj_ hw2tlt1ntl x,, , y,, ubonq.)-

1111 GGb1111, 4WJ1llll blip qpbt 

f , = °tfu' - (xn -x1),l 
I l : 

f > = ~6y'-( y" - Y1) j 
(7.26) 

U.1GmhbtnL 7.14 pwGwoLntl hw(tj_mu l.iG pwgwpdw4 qbwJJiG wG-
4wumJ:! · f~lUlj , !1ulj 7 .15 pwGwdw14 · hwpwpbpwljwG wlilJwl.4!21~ : bpt 

f11u111$ l l000-1:1500, LUU}W (, L f) wa w.1J1G wGljwuwGtp11 9JlllIU b(i hwz-
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tj_wi) w6b]1J1 tl.J1LU ' qob11p uumJb4gJ1wGb]l]lli hwubtiLutnw4wG 4w[lqntj_ L 
umwGmtl nu1qtj_wo w6b]ll!: 

~x = & . + c5i: . l 
I I • I ~ 

~Y, = ~y; +b}';, j , 
(7 27) 

ll[ltnb11 8x;, 8y, nuppntllib11G bG , n1mGp npnztj_mtl bti 

8x = - f , d , .>:. , = - ! > d 
I p I ") 1 p I 

pwGwdhhpmj: 

U mmquwG hwtlwp hwztj_mtl hG m1111tlwo 4nn1ull1Gwmw .1J1G w6bpJ1 
qmtlwpGb]ll!, npnGp Ujbtnp t tJilihti hwtj_wuwp 

11 : 

L~X = x,, -x1,I 
I ) : 
II 

~ ~v = v - v ~ .,, -11 . t 

q) Ufilijmfiwqow1ftfi f!Upwgpfibpft hw2lfwplJf!. 

(7 .28) 

UG4JmGwqow.1pG [lG13wgpGhp11 wGg bG ljwgGmu LP.w4 pwq!lwG4JwG 

ljbtnbpJ1 ill12L p]1W1lJlllLpJwG hwGmwti 4wmwpuwG GUjwtnwljntj_ wwgm
gJ1z ljbmbp umhqob1m L dLUuLUGwlJ.llG qoLuJJ1G m wG4JndiLUJ]1G zwt.p.mJ.i:Gb

Jill umnuµnil J1pw4wliwglibp11 hwuwp: UG4JmliGb[l]I 111 qab11P. iwLP.milp, 
J1G21.4bu GwL. wG4JmGwqow.1pG uGpwgpp uzwljnu.lfl, ljwmwptj_mtl t pbmµ1-

tJ1tnLUJJ1G 11G13wgpJ1 hbtn uJnuctwuwGw4: 
UG4Jmliwqow.1J1G 1!GpwgpJ1 hwiltup Il]llljbu btLUJJlG ]!UqmGlJ.mil bG 

hl1liGwljwli pwqilwG4JwG ljm1ilbJ1p 11l111bljgJmG wGlumGGhpp: Ubp 011J1Gw-

4mli n111.4bu h1w.1J1G l!GrµuG4_bt bG I-II L V-1 l.jm1uLp[1 r1flpb4g[mG wG4JmG
Gbp]!, npnG12 hwt.lw1.4wmwu}uwGwpwp t11t1 bG bwtj_wuwp 170°56'.0 L. 

75°13 '.0 (wIJ.Jmuwlj 7. I w): 

UG4JinGwqbtuJpG ]!Gpwgpt1 wG4J111Gw.1J1G fp wlilJwll1!2l! hwztj_mu bli 

7.20 pwliwoLntj_, J1ulj pm.11wmphtl1 (i~)""'H wG4tul.4Pl! ' 7.22: 

UG4JmGwqaw.1J1G 11G13wgpp. ljm1ilt11[1 ljnn11IlJ1liwmtuJJ:lli x,,, y,. wat111~ 

hwztj_mil bli GpwGg 1lliJ1bl19pnG wG4JmGGb1mt.I L lmppqnGwljwG UJJll1Jb4-
g!1wGbrmtl : linnru1}1GwtnwjJ1G WOb]lp f, L. r) u1G4wL412Ghpp hwztj_mil bG 
7.26 pwGwdL.b11li hwtiwljw]lqntj_, pG1µulibtntl ll[!Ujbu t1w.1J1G hpiltiwl.jwG 

pwquwG4_1wG ljbtnb[lJ• ljm111fll1GwmGt11p: O]Il1Gwlj , b})b wG4JmGwqow.1l1li 
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QUJH.ugp(i wGgGnu.l t hpt.lCiwqwG pwquwG!tJwG TT L V qbmbpp t.lfl21.t 
(Ciq.7.1), wtqw qnnJlllP.GwmwJ11G wobpp wGqwuwuhp[! 4!liGbG 

n 

f y = Ldy'- (yv - Yu) : 
l 

-<.wunqtJ.btml fx l.t ~- wGqwuwGbpp JHllJtwmpb!.lm1pJwG t.lb5_1, 9111110 bG 
wG4JmuwqawJflu [!Cipw91~p. '1nriubpj1 w6bpl1 t.jpw ' GpwGg h11qLUpn1p1111 Ci

Gbpp(i hwubuwmwqLUG qwpqntJ.: DtqqtJ.wa w6bpfl up5_1ngnt.j hw2t.jmu bG 
wG4JmuwqowJpG pGpwgpp qwqwpGbpp tlbp2GwqwG 4nnpaj1Gwmubp(l: 

§ 7.6. 4DDf\'1-P.uUS'Ut;f\p <UCtlnMJ~ b'-l tinn~P.uUSU3P.'1., 
BU'l.,BP. 4Ufi.nMn1'~ 

.lO-bmµiwm w Jl1G [!Gpwgpp qwqwpG bpp mqqwG!tJmG qnnp.rlJlG wmG b-
111! hLUztlmu bu hw2nJl1lwpwp, uquwc} uqqpGwqwG htwqbmpg ilpG,>_ l.t tlh112-

uwqLUG[! ' [!UU1 lllIJ.'ltlwa llxi l.t lly; wobpp: CGpwgpp hw2nM qwqwpp 
qm1JlllP.GwmG hp[! npnzb1m hwt.lLUp GwfunM qwqwpp 4nnJlllP.GwmG b11pG 
qinliLUJUnil bG nu1qt.jLUa LUObflI!, LUJupGpG' 

X2 = xi +&1_2,Y2 = Y1 + dy1-2 • 

X3 = x2 +&2_3, y3 = Y2 + dy2_3 , 

....... .. ....... ........ .. .. .......... ......... , (7.29) 

b twqbmp qLUU btwqbmbpp qnnJlllP.GwmGbpI! umwGmu bu hwGnlJp{1 
z112wumu qilJillPJmu mGbgllI( bnwGltJmGwtJ.n11uwG qwu pwqt.lwGltJmGw
l{npt.lwG tqbmwqw(i qbnIJbajlwqwG gwGgp qbmbppG [!Gpwgpp Liwuiwq
gmupg qwu hwGmJpwJJ1G hJIUGwl{npn1upg: 

Ubp qjJ.mLUpqtjLUa oppGLUqmu (LU11Jmuw4 7.lp) I qhmp '1nnMJ:i
GwmGbp(i bu x,=+1100.oou, y1=+16!.00u: <Dw4 pwquwG!tJwG qwqwp
CibpJi qnnM}1GwmGbpJ1 hwztlt.lwG 6zmntpJntG£1 ummqtlmu t [!Gpwgpp 
l{bp2Ji htWJJ1G qnn1111l1GwmGbpp umwguwup (ubp oppGwqmu Gnpj1g 
umwgtlbt bG I qwqwpp x1=+1100.oou l.t y1==+16!.00u LinnMJiGwmG bp[!): 
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. i tuwmu npll!bu hlllztlw11l}Gtpl1 umm-
Pwg pbn111ltl1UIWJ!1fi J!GpUigpl Il ,, hfilllmGb11p umUigmuG t 

tlb tiwqbtnp Xn L. Yo '11111Jllli• 
qmu I!Gpwgpp ~ _!12 

1 
u v=-42.57u): 

(tibp opl1Glllqntu Xv-+1046.3 ':llllllWqwqop qwquuwG hwuw11 lllltl n

fU-bnrµiUimwjpCi hwGmJ~ UIGg tG qwgGmu IOuu 4.n11ubpntl pwnw-
pwq]1 qaw qpwqwG PllPP 4.P s bG hhufiw'·wG pwquwG4JwG qw-

1 .Inw qwnmgmu I' 'i .< 
qmupGbpll gwGg, n111 'ti' hfiwtnGbpJ.1, puq WJGmhbmL. hwuw-

mm mqqwG4JmG qnnJllll' 
qwpGbp[! I! 10 ppwiuuupJmGJ!: 
owJG mptJ.wGqwpG bp!1 mbqwllJlll .< bG '1-JUiphzL.p pwGnGp (Gq. 7.6w) 

h(i Gg[! qwnmgmu I' 

li:nnpi.wGwtnwJp gw G wGnGl1 L. qwpqpG-lwtP-tilP lil12ngntJ.: u112ngnt{ qwu tlwu2mwpwjp p 

w) 

p) 
B 

A D 

o o o o o a oo 

'f) 

ut;. 76. 

aw wqwG pqpp pbppp wGJ.umGw-
8 w Gg!1 qwnmguwG hwuw: ~ b ~cumtJ. upwawJp uwmpmntJ. mw-

qanq mtrtwrJlunu bG pwGnG{! L. P Z ~ G mhll.wzwpctmu bG mwp4wo 
Gmu bG qpa (Gq. 

7
·
6
P):UJGmhbmL. pw 

11 ~pG uiwmmhwGpltll zmpJ1tul
1 

qO-l1G qmqwhbn WJUUJ.bu, nplllhuqJ1l ~.n~t112!1Gu. pwGnGp wnwGgppG: 
G'·Gl mwptJ.wa qaJiG, m'i 'i hfi b 4. UwJp~ hwtl{! 'i l tJ. L. wGnGp tlbp5_1!1 owqwtnwJp qpn 
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qornu t(i bpy111 qO-J1yubp \.}_lip2J1GubpJ1u hwu1111tiQ wtitiJmliwqomj U1LUJl-

4w0- nu111J1 hbm Uiwtlrn bG At H 4bUibJIQ (Gy. 7.6q): At R ybmbpJ1 hbmu

tjn11111pJ111Gu hw4wuw11 41J1GJ1 70.7 I luu. wJuJ1GpG , 50uu t114wrm113J LUUp 
t2lir1 mlitqnq mq11wGl11111 G bnwGLuw li GhppG tuoj1qJ1G : .2wnwyJ11 um ti1mu 
qwqwpubpj1 ywnmguwG hwuwp wmu9J1G Lll.WmrnhwGJ1ti..t1 {br1 bqpJ1 

zmJ1J1]uJ1 DwJ11u hlippwywGnptG hwuuG4hgGmu bG A t B 4tUibpJ1 hhUI, 

50uti {WmULj1p14 qomu AC t. DC, AD L BD mq]u1Gtpp, 111111Gg hwUimt.lj1g 

t.1 uUiwGmti bG pwnw4mum UJmu' Ct. D 4tUibr111: .P.wnw4mu111 4wnmg

uwG 62mmpJlll Ul1 UUilllqmu bG bp4Jlllpl). CD wGlumGwqo114 UUlumGw
qolip /\B-]1 L. CD-J1 hpywp111p1mGGhpj1 mw11phJUHp.JmG11 2u1t mp t qhpLu

qwGgj1 O.Jtiu-J1g: U4htlt ubO- UlWJIPbJllll)3JWU llhlll.PIHU ptunwymum y1u
nmqmu1! wGhpwcthzm t 4p4Gtr 

Liwnmg4wo 50uu 4m1utpmj pwnw4111upG pwGnG]1 oqumpJwt.lp pw

chuGmti hG lOuu 4nriut11 mubgnr1 wtjt1]1 Ljlnpp pwnw4muJ1Gt11J1 (G4. 7.611) 

'l-pw hWULU]l u4qpGw4bmmu hwul1G4bgGLp1tj 2LllJlJljuJ1 OLUJ]ll.! wnw2J1G 
u1wu1111 hwG J14J1 2 liq bq11J1 hbu1, J1u4 pwGnG J1 LumuGgJ2]l .ABCD pwnw yrn

um JlllJlWpwGl]lllJl 41111uJ1 hbUI, UJlllU Lll.lULlllllhwGpyGbj1J1 zbrt bq_pb1mtJ 
m1uGmu bG qoJ14Gl.i1i: Uullu4tjmu t: lOuu 4nqu mGbg1111 pwmuymuj1Gl.ipJ1 
gtuGy (Gl.J. 7.6b): 

.211111w4muj1GL11]1 gwGgJ1 6J1zm 4wnmguwG 11!.iuwmu tP.111211 p1unw-
4muJ1G bpJ1 qwqw13G h11p Lll.bmp t qUIGtjbG ubo pwnwl.Jmum wG 4.1111 G wqo b-

11!1 ywu GpwGg mwptjwa qmqwhbn 1111lJu1Gbpp tj_pw: <l>np11 pwnwlj111uJ1lib

J1l1 wG4_pnuwqobpJ1 mw11pbpmpJmG1~ ~Ll{bmp t qtpwqwGg J1 OJ u/11J1tiLUI

J1!1g: l1J11 u1wJuwtiJ1 2pwtjwpwj1uwG rituwmu pwnw4muJ1Gt11J1 gwGgp 
41unrn gn1 u bG Gn11J1g: 

l1wpqJ1lintj t. uwuzU1wpwJJ1G pwG11Gntj 4111111riJ1Gwmw.1J1ti gwGgJ1 
ywn111guwG hwuwp qO-wqpwywG ~qpj1 phpp]1 4Jiw UlllJl UJilllO uwm]1-

u1114 u4qpmu UiwGmu hG wG4_pnGwqO'bJll1 : ~wmuwG 4hmJ1g pn11111 lnpu 

llllJf)IH~JmliGb1mtJ mtriwripmu hG ywtiwJw4wli , pwJg JIJIWJI hwtjwuw11 

hbnwtJ1111mpJmliGb11 : lJl1wgGb1ntJ wG4JmGwqab11)1 4pw umLugtjwO- yh

tnh!lll nuu111 qO-hrmtJ, 4wnmgmu bu mriqwG 4JmG : \.}_hp2pGJw 4nIJUbJIJI 

1.JJrnmu bli L hwGriJ1Lll.w4wg 4nqUbJ1p u]19Gw4bmtpt} uJ1wgGmu nuiju1 
qaL1mtJ , 11p11Gp wGUJWJUWU ytuGgGhG wG4Jmliwqobp]1 hwmthuG yt.

Uintj: fl11jqwGlutuG 4nrJUh]1]1 uJ12Gwljl.imbpJ1g W.Jll yrn1utp]1 ll11]f1lllj)JWUp 
Ulb!JWI)JllllU bG I 0 uu t11ywpmvJwup hwmtjwO'Gbp t. hwGritm1wywg 

4nqut11J1 GnLJLlwGn1 G pwcttuGmulil.ipp ybmbpJ.! uJ1wglimu 1111t111JGb1rntJ 
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.P-wmu4111uJ1Gt11J1 gwli4 J1 4wnmgt.'iwG 62u1111p.1 111li1! UUllllttJHU LG w.1li 

L1.J UU, J1lii tlll:rn tJb11tnu.l li 4w11wcwtJwo 1unw2J1G 11buw111 u, npJ1g hbmn uw12-
]lbp1tj wtjb[IIJU\ qohpJ.! uUiwGnu.l hG pumw4m uJ1GbpJ1 gwGgu: 

9 7.7. [c}b0'1-lllf1SU3f1L, ~~L,01'3f&f> ~USUl-1UQ..Gf> 

lilif1-01'501'{JC 

lin111111J1Gwmw.1 J1G 4wGg[1 1.Jwnmg111uJ1q t. ummttJ1Lt.lj1g hbmn G1nu 
wli4_p11lili bp11 G7 LuG1uymu hli ptjbJllll!' hwt1wu1wmwu]l1wG pl:irnp1l11UiwJ)1G 

pGvw~wJ1 qwqwpGh11J1 411111u1J1GwmGbpJ1: '1-11w hwuw11 4nn1ulJ1G1utn lihp!1 
LUUlpnLjlwqj1J1g wmuGoGwg Gmu hG x t y 4rn111'lJ1 Ll wmGbpJ1 wubGwuho 
(max) t. wub li wt.flnpp (min) wpctbpGb]l]}, hw2tJLtn4 LipwGg UIWJlp b]llltj)Jll l

Gp : lfh11 opJ1Gwy111 u wq_p11uw4 7. lp-Jig mub Gp 

Xrna.,= I ] ] 00.00, 

x,,..;n=+696.24, Yrnin""-11 8.54, 

Xmax- X111111= ·i-403 . 76, 

lnm1u1J1GwmGbpJ1 wnwtJ.bLwqmJLl t. Gtjwqw<}l11JG w11obpGhpj1 mwp

pb]uHpJwt.lp n1mzmu bG hwmwywqoJ1 {WtPLJ!]l x-bpJ1 u y-Gb]lp m11rimp
.1wup L uwhUwGmti hwm1ul.J.wqO-J1 l.J.wquuwG hLUUlU[l wuh11wob[ Lll pwnw-

4muj1G bp]1 pwGwyp: liJULll. bu, ub11 011J1Gw4rn u wGh11wcJb2m t 111 Q bGtuL 
4m11ulJ1GwmwJJ1G gwGg 4wqlhjwo 20 pwnwljmuJ1Gbpj1g ' S-l1 )1pub11J1L4-]l 

J1q11t4Gt11)1 m11qmp.JLU up : li1m1111J1G1utn1u.1pG gwGg j1 G2wlitul.J.mulih11p grn.19 
bG mp4wa G4 . 7.7-Ji Lj]!w : 

llpug]iuGbJl]l G7wuwl.J.tj111 u bG mri11wot1q qo bp]1 l.J.ruwJ19, oru1J1G wU1 Gb
f1t1 qobp]1G uplibUipl11.J, J1u4 01uwGwmfih11[! ' tJL11t.J1 t lit11pt.J1 wpugpulihpp 

qo b11)1G uJ1ubm11J11.j : b~b 4nn1u1J1GwU1Gtpn mptjwo t G uG11hwGn111 hwuw
yw11qmu, opJ1Gw4 Xmin=-=6350696.24 U, Ymin"'°749988 146 u, Wll{W ljnn1aj1-
Gwmw1J1G gwGgJ1 GzwGwymug ywmw11mu bG 04. 7. 7-mu gm.19 m1nlwa 

mbupntj : lum1ulJ1GwmGb11J1 01]1tJ GzwLi w4mpJrnlip q11wm11 u hG .1 m11w
pwG2JmJ1 I 000 tibmpJ1g htmn' gwGgj1 bqi1w.1 J1G ~n1m wutu 111 GwJJ1G 4hU1 b

pJ1 t.l11m, Jrn4 li]19wli4Jw1 4tu1bpJ1 411111111J1 liwmut11u qpm u hG L.lJiwJG hwp-
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Jlll)lW4wG ubmpt1m1.J.: Yllll)lJlpUWUlWJllG gwGgl1g 16 uu l1bnwtJ.npmpJWUp 
qamu tu 2uu llwummpJwilp 6LwtjnpuwU 2112wGwl.J.J!: 

900 

800 

700 

I 

I 
I 

75{)/J 
/IO{) 000 

I 
l 

100 

'Ulj. 7 7 

l 

i 
800 L 

i 

l 
--

4nnprlJ:1GmmwJpG gwGgp ptJ.wJGwgmupg hbmn hwmwl.J.wq0-!1 tjpw 
wGg hG 4wgGmu pt.nqnu1mw.1pG J!upwgpp qwqwpubpJ! [!Um j1phGg mrt
riwu4Jm G 4nnMtiGwmGhpp: '1-pw hwuw11 u4qpmu qmLimu hG wJG pwnw-
4mu}1G, n11p Ghpumu qmGtJ.mu t n]ll1GtJ.nr1 l.J.bm{!: U.1GnlhhuiL l.J.hml1 wpuglmpg 
hwCimu hG pwnwl.J.mum 4Ilflilp tlmPP wpuglmJ! L. umwgtlwa mw11pbpntpJm
Gl), tJ.hpgtjwa hwmwl.J.wqap uwuzmwpntJ., mt11wilJ1111U pwnwl.J.murn n11111w-
6l1q qahp[l tlJiw L UUlwgtlwa l.J.huibp]! upwgGmu m.aj111 qontJ.: <.tmn 4tmt1 OJI· 

aj1Gwmj1g hrnGmu hG pwnwl.J.mwn 4ll'lilll lflnpp op.aj1GwmJ! L ummgtJ.wa 
mwppb]llnpJmGG J!Um hwmwl.J.wqat1 uwuzmwpp mbJtW11Plltil mptJ.wo qap 
tjpw L umwumu phnqnUimwJpG J!Gpwgp}1 npnGtJ.11fJ. qwqwpJ!: l.rnlJG triwGw-

4ntl 4wnmgmu bG ]!Gpwgpj1 hp4JmJ111, bppnf111 L uGwgwa WJl qwqwpGh1111: 
QGpwgp!1 qwqw}tuhpl1 4wnmguwG !'.izmmpJmGJ! ummqmu bG w.111 4t

mhpJ1 up2L LI]wb hhrlw4npn113.1wup: 'l-11w hwtiwp hwmwl.J.wqap tJ11w ~w

tflinu bu J!Upwgpj1 qwqwpubpp u}12L ffi1wo hhnwtJ.n]llnpJmG[! L llwuhuw
uim u hwliwUJwmwu}uwG hnppqnGw4wu t41m.1hl.J.gpwJp hhm: Umwgtlwa 
wu6ztnnt}tJlllU]} }}lllJttum11tlmu t n~ wtJ.b!P pwu 0.2uu hwmwl.J.wqbl1 4J1w: 
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(cftm1:µ1u11.11wJpU r_1Gpwgpp qwqwpUbpl1 4wnmgmupg L u1.11mqnu.lpg 

hbum obnGwumtu bG u1Gnu.l OpJb4mGbpl1 bqpwqobpll L mt11w4wLi w-

11WJI4wLibpll hwmw4wqat1 tJ.pw wGg4wguwG1f hwU:wUJ.wmmutuwG hw
GmJp}1 uwGpwuwuGbp}1 mptJ.wG4wJ1Ghpl1: 

Sb11wtJwJ11!1 !1pw11pmpJmGp hwmw4wqa}1 tl.Jlw wGg t 4wgtjmu 
hbmL.JWL hw211f111w4wGmpJWUp: U4qpmu 4wnmgmu bG n12wugurnG h 
~wtf!wqouwG , WJLimhbmL mqqwG4JmG 411npaj1GwmGhp}1, pL.bnwJpG L 

hwui111uGt11l1 triwGwl.J.GbpntJ. hwGtJ.wa bqpwqabpJ!: 
fh1111wG4JmG 411nprUiGmmGbpp t11wGw4n4 wnwp4wGbpl1 bqpwqob11p 

hwmw4wqo}1 tll1w uihr11uilJ1111U: hG hbmLJWl 4bpur flriuitu x-bpp wnwGgp 
]!G1p11Gtjnq phruµi!PmWJ!lG J!Gpwgpti hwuwuiwmwu}uwG l.J.11TJ.Up tJ.p1u hw
mw4wqa!1 uwuz1.11wpntj mt11wq[llltU hG mptJ.1uG4wpGhp)1 tl.Jlw uiwml.J.bptjwo 
hhnwtJ.npmpJmGGhpp: UmwgtJ.wa 4tmt1u11u J!Gpwgpl1 4n11ut11pG 4wGqGhg

G111 ll hG lllfJ.llWhWJWgGhp, npnGg tJ.pw uwuzmwpntJ. mhriwqpmu hG h114w
[llllf}J11tGGt11l! (opaj1GwuiGhpl!) L u1.11wGmu npnGhlJ! 4tmt1111: <.wuw6wJG 
G4.7.8-mu UJWml.J.h11tJ.wa nq1tjwG4wpl1, U!1wgGh1ntl U!Jll 4bmbpl! uwhmG 411-
pntJ., umwG111t1 hG hwGmJptlilfJ wnwp4wGt1* bqpwqoh11p UJU1m4tpGh11l! 
(tflWJUlb pGwl.J.htlJ. u1111G ' <DP- L q1m1GUlWJl1G 6wGU1U[U1ph): liJGmhhmL hw

mwl.J.wqbl1 tjpw U}wml.J.h11mu bG pLh.I1wJl1G h.qwGU14ntl hwGntjptJn11 wnwp-

4wGh11!1 hqr1wqoh11l! (tlwphtwhnJt, pwG2w11wGng): liJq Guiwmw4ntl. wG4Jm
Gw~wL}ll1 4hGm1mGJ1 hw2n1111wpwp hwu1!Gl.J.bgGn11.l bG npU[bU pLh.nGbp ]!G
qrn Gtlllll pbmµ11PmwJl1G J!Upwgpp 4bmbpp hhm, pu4 qp.IlJW4wG mpwuwqp

cJJ! 111ri11mu u4qpGw4wG-qpnJw4wG 111fJ.'111lPJWllp WJUU[bU, npUJbuqp wGl.J.Jnt
Gw~wtlintJ. 4w1111wgtJ.wa hwztjhgmJgGhpJ! w6hG chuuwgm19!1 u1wpp 7wpct
uwG 1111111mpJwup: UG4JmGwzwlflp oqGmpJU!Up 4wnmgnui hG pLh.nwJ!1G 

wG4JmGGt11f!, qamu lllfJ.'llllPJntGGhpJ!, hwmwl.J.wqaj1 uwuzuiwpntj mhqwq
]llnll zwnwtlJ:ul-tlb4ll1IlPGhpf! L. umwGmu n1mutt11 4btnl:ipf1, npnGp Gn!JGUJ.bu 
tl:pU1gGmt1 hG uwhmG l.J.npb]llH1: 

<!.wmnu.1Ghpl1 bqwGwl.J.ntJ. hwGmJptJ.nri wnwp4wGbp}1 hqr1wqob11p 
wGuwmzhlli l.J.hmhpJ! hwmwl.J.wqoj1 tJ.pw umwGmu bG 4wnmgh1ntl bnwGl.J.

JmGGhp' hl1tl:phpntJ. L GpwGg hw11ru1 hp4m wG4JmGGbtmtJ.: 

.l2111n11 mhqwl.J.wG wnwp4wGhpJ! L GpU1Gg hqpwqahpJ! hwuiwl.J.wqap 
4Jnu uwmtimntJ. mh11w11Phtmg hbmn bqpwqamu bG hWUWUJLUUlWU}uwG 

qmJGp mmzntl: 4wtutJ.wa hwmwl.J.wq0-!1 UUJ.WU1U1lLJ!g L LizwGwl.J.mul1g l.J.w
mwpmu hG hwuwUJwmwu}uwG wpmwzp2wGw4w.1pG 6LwtJ.npn1u: 

163 



11 :)wl/lwqatlwfi Uumiq/1( 
brzwuwft fUJl/lmtlfibfl 
IM==70, 15M VM=148,28 M 
MP=too.oo IP=144,32M 

Plib12w;ftfi brzwuwft 
I l{bt11jJg 

ftbt11bf1/7 wfift;nifi hb12wifn-
Ni> .~ {3 flnLPJnL fi[J 

d, tl 
L/ltlP/7 0 ° - [l mrzrzifwa t fJOU//7 

II ftbt11[J 

gj7g 2!130' 24,5 
3 12f30' 54,3 
4 143°20' 60,5 

k'.~lilat.z~ 
Lj7tlpj7 0 -o ni rzrzi/wa t fJliut/I 

I lilit11n 
1 301' 00' 46.5 
2 294'130' 10,8 

er11;.1.1J.t.z~ 
Lfttlp/7 0 -o mrzrzifwa t fJOIJ//7 

I lJlit11n 
5 56' 45' 43,6 
6 113 30 50.4 
1 159 30 53,6 
8 238 00 48,5 
9 291 00 41.4 

'l.tlj. 7.8. 
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q.IJl~Iu 8 

§ 8.1. UO~UOU$W.ilit. ~Ut.DM3[c}-p tn.1-.ra-an.1-t.c bq_ 
OQ.SUQ.DP.U'-lfl'L UU0.Qb0C 

ti mwppt11mpJm!i qnpappwJpu hw!imJp!il:ipp, mtqwupp www.1_w

t}lw4wa hwfimJpI! 4wmwpttnui t UIWpqwqntJfi UlllJlpl:ipp up~mgntl, pu4 hp

pto:fi wnwfig nput uwppp' oqmtlbtntl upwJfi b"n
gwmtmppg u uwmpmpg: lipilbfi wfitlwfimupg 

tpLmu t, np WJUUll:ilJ. tl6nwqwfi 11t11 t tuwqmu 

1wtl qwpqwgwa www.1.wt}IJ!: 
Ufi4.Jmfiutpp, pwpapmpJmufitpp L. htnw

tlnpmpJmufitpp wwwlwt}lntl qfiwhwmmut! w 
4wJlllll t}lntuwppuht qnpb"ppwJpu ql:imihqpw-

4wfi lwt}lmufihppu, pwfip np wlpwl wt}lw4wu 

hwfimJpfibpI! lmfihfi uha bp4Pwl wt}lw4wu 

6zmmpJmfi: UwqwJfi GpwG1.2 pmn hfi mwlltu w

pwq umwGwt mhqwlip!i pwtlw4wupfi hwu4w- 7.AJ. 8.1. /iJ7zpWUJWUW~-
UWW L. w4Gwnm ]unznpwuwuzmwp UJWm4l:iPI!, UJfwu2bw 

npl! hwm4wUihu qwpLnp t PPl Jntpwgtlwb 

zp2wGGhpp mhIJ.wajlmw4wG-wztuwphwqpw4wG hbmwqmnmpJmfiGbpp 

<h.uuwGwq: Pwg!i 1111wGpg, wwwl wt}lw4wG hwGmJPI! 4wmwp4mu t 
<_;~ WJliuwup mbqwfi1.2fihpp uwtuGw

~:{'; :' Y 4wa mumuGwuppuwG hwuwp, n-
~;.1.. · pnGp qmpq ta mhIJ.wqµw4wa GJm-

/ ,/• . / ......... ...... < ' ptp}lg: liJG 11tuwmu, tpp wJ11uwuJi 

~,>-;).,...... hwGmJpp 6zmmpJmGI! tlti1tl}lfi pw-

/ ~ ./ tlwpwpmu t wnw2wJlllttwa GUiw -
Y 

' .. mwliJ:iG, lm4 Gwtuwmtuttwa awu-
7..tlj. 8.2. EJ.ftwwuli.bntfw{i 4hmGhpl} qwu wztuwmwupp UJWJ-

pw{in{j uwGGtpn pwgwnmu hli qnpaJ:i.pw-

JpG hwfimJpp qwmwruwG hfiwpwtlnpntpJmGt!, WUIW llllPlll .l_wt}lwqwli 

hwGntJPI! hwlilllp4mu t upwq oqmwtlbm m hwpuwp hqwfiwq{!: bpphuG 
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tuww1wt.Pw4wu hwlimJp]l 4wmw1nlmd t quJ111pJntu mlibgm1 12w11mbq)1 
4tuu hwmw4wqoJ1 tl1nu 1u.1wm4bptlwo uwupwuwuubpj1, J1U;tqbu UwL 

I 
I 
I 

I 
L 

1 

J 
6N11J1m hwlimJp)l 4wmw11111uJ19 hbu111 mLqwli
pmu tunw2wgwO- t.Pnt.PnJuntpjllllilib]l)l unuguwu 
htuuwp: 12wgj1 tlb11nhJ121w1]19 wmwlwtl1w41u(i 
hwGmJp)1 n11n2 qnpO-b1wciLbJ1 4]1pwn4mu bU 11w2-
mtuJJ1li llJWJuwliubpmu' J2WJ.1U1bqj19 oqmtlbpn ctw
uwGw4: 'l-pw hwuwp w2}uwphwqbmGbpJ!, bp4-
pwpwuutpu, lmI]wqbmubpp L WJL uwuuwqbmub
Pf!, 111mup qpw11.tlmu bU wz}uwphwq11w4wG t1]12w
tlwJ11)1 llllllllllUWUjlpUwup, ll]bU1J2 t Ul)lJlWll]LUJLli 
wLl2Wlwt.Pw4wu hwumwJ1 4wmwpuwu qn110-b
LtuciL.bJ.1J1u: 

U~12w2wtJlw4wu hwu1111pl1 hwuwp npu1bu 
uw1112t11 bwnwJmU Lu PTJfwtqwGw4-ll11wu;bml!, 
upwu wt111wgtlwO- 4m1t1uwg1111gp (u4. 8.1) Li IJl•
mwuL.bnuwG pwunGl! (li4. 8.2): fchwwtqwliw4-

1'/j/U </Jw.1mft/i ll11wlizbm[1 pwgw4wJmpJwli qtuwmu upmliJ1q ht2-
wtfpwq1/wif u11wlizbm 

mmp.1wup 4wpbtl1 t ll]WU1pwumb1 umtjwpwpqpJ1 
hwum pwnw4muj1 pbppjlg 4wil 25-30 uu 4nriutrmtl Gppwmwjumw4]1g: <.tu
Grn.1pJ1 4wmwpuwli ht2mwguwu litqwmw4ntl pGpuw2tu tytwGzbmG wu
pwglimt1 tli l 20-140 uu bp4WfUllf JWUp hwpp, U[IWOW JJl i.pw JUljlG, lllll! 4w
U1WJllllU t bnnmwGm 11t11 (G4. 8.3): 

lrnquuwgmrnl! OWllWJllltl t unwu2bmJ.! uwquJ1uw4wG 4wu w2tuw11-
hwqpw4wG uJ1~optw4wGntl 411I"lllUl1]1l12btm hwuwp, WJU}1lip(i 4wmw11mu 
t 411riulinfU12!12 pmunu1 !}hp: lin11.uGwgmJ9J.! wt1pwgtlmt1 t ll11wGzbm}1u 

' (J . . 

WJUll]bU, nptqbuqp Gpw 0-180 2U1Jl[l}uubp[! uj1wgGn11mfl1111111J1Gl1 ll]tWG-
2tm)1 41111t1bp]1g npL.t t1b4]1(i qmqwhbn: 

rl.llUJWULbnuwG pwGnGJ! J1J.1buj1g Gb114WJWgumu t 25-30uu bp4w
lllllpJWUp bnwli)1um ll]p}1quw, llJ.1)1 411111.lGwjjlG uJmmbpjl umnpjlG bq11bpJ1(i 
qO-tlwO- bG t1)1tlJubmpwJ}1G pwctwumtHibJ.1: RwGnG}1 tlbp}1G 411111.! ownwJmu 
t m1111mp.1mGubpj1 aj1mwuL.bnuwG hwuwp: 

U~pwlwt.Pw4wG hwGmJp)1 l}bUJ.11mtl hwmw4wqoJ1 4wquuwG pntn11 
wzjuwmwGpGbpJ.! 4wmwJ.1tlmu bG l}W2U1111.U: <.npJ1qnGw4wG wli4JmGGbpJ.! 
nz ph ~wt.Ptlmu, WJL qO-tlmu bG ll]JwG2bmJ1 tlJ1w : Y:w.1wGG!Jpj1 L. 4nriuGnJ.111-
l.)1luhpJ1 11111HpJmliUbp}1 n1m2t1wG hwt1w11 LWJGn]lbG 4]1pwnmu bu qpw.'f>)14 
hwmmuubp]1 triwGw4J!: <!.bnwtlnfU11p.1mGGbpl! lwt.Ptlmu bG 11wJtb11mj, wl
ptu2wt.Pntl , hwGmJrnri11 ; wpctuwu W]lwqmp.1wup 111 ctwuwuw4ntl L LUJJ 

166 

unmwtlnp ln1w Gtu4Gb1mtl: Swppbpmu bG wa1w(wi.pw4wu hwlimJp)1 t11-
4m mbuw4' hwGnlJp PT\Fll uw12m11 pb]lp!J tl11w l.J pwpmbqJ1 4uwfu12)1 tlJ1w, 
w.1uf1GpG qn.JlllJ3JlllU 111Gbgru1 pw11mbqj1 ll}wm6bGj1 tlJ1w : U.,> J2 W.>wtJ1w4wG 
hwGm.1p]1(i 4w11btl1 t tlbpwq]llit GwL t11pmrtl1fib11)1 q11wnmliGb1mtl hwGmJ
pp, np}1 hwmw4wqj10-11 4wqutlmu t C}l1tuubG.1w4w.1!1G ll]WJUtuGGb11mu 

§ 8.2. U'.:>.RU~U<l>UliU"V ~uunr.3ra-ti liUSUPOMJ12 

lJ11G .>L lnuG111Jp]lli w(ig (i bll! wGh11wctb/ U1 t ll]WLnpwuUJbl ll]J_wG2bu1L1, 
1qmzbt htuullljplllUl J2WJU1 t114WJ.11llpJllLUI!, otuunpwGwt ~wtlJtlm1 U1bl}tu
UtuuJ1 htm L. u2bt 4wtnwptlbtl112 w2}uwmwGpGt11]1 hw91111riw4wGmpJmlip: 

llltwGzbUJ]l tlJ.lw wupwgGmu hG qawqptupbjlp, 11p]1 tlJ1w UwU1J1mn4 
4otlmli t. t1b4 4tuu hJ.14m uwGU1f1l.lbU1p 41111.tl 111 ubgllf[12wnw4muj1Ghpj1 gwGg: 
hpb hwUJw4wql1au 4rn1uG111m2tlmu t t1wqG]1uw4wG 1.lj19optw4w Gntl, tUll]lU 
41111t1Gwgm.1g!11t1upj1 qru1.1w4wG m11wuwq!10]1. (h.1mu}1u L htu1nu tl zmJl)1jufib
J.lll uJ.1wgGm1 q!101!) UJbUll) t tl1Gj1 qmqwhbn pwnw4muj1ubpj1g n11L.t ut4t1 
4m1ubpf1g ut4}1G: <,wmw4wq}1iJl} wz}uwrhwqpw4wG uJ12011tw4wli11tj 4l1fli.l
G111m7bt111 11tuwmu, 4ru1uuwqm19J! ll]tWGzbmjl tl.J1w wu11w9Gmtl b(i WJfitqbu, 
1111tqhuqJ1 nwnw4muJ1Gb11)1 411IJ.ilbp]lg i.lb4!! 411IJ.UGwgmrn)1 qpnJw4wG mpw
uwqo[1 hbm 4wqu)1 uwqG]mw4wG 2t11uwG1! hwtlwuwJ.1 tuG4JmG: 

UGhptudhzm t 11wzu1 111n11u qwp11 g wnw2 4wUJwrbt 4rn1d"Gwgm.19p 
uurntqmu: 

Rw.1tJ1 t114w11mpJmGp n11112bl111 hwil:wp ctwll}wtlhunll lwtlunu bG U1h-
11wup111 u 150-200\l t114w1unp.1wup hwUJtlwO- L. hwGqlmm m hwtlwUWJ.1 11G
pwgnntl Gztlwo hwmtlwbG wGgGmu ujl 11wGJ1 wGqwu: .f!.w.1tb11J! hwztJ.mt1 bG 
qn1Jqb1mtl J!UU1 w2 nwpJ1: DtriPIJ L hw4wl}wpci [!GpwgpGbp]l qrnJq pwJ1tr1p 
pwGwljGb11)1g hwGrnu bli t1J12J1G ptlwpwuw4tuG Li hwUJtlwo]l ~wtJltlwo t11-
4wpmp.1mu1! pwctwGbJ11tl WJ11 ubampJwG t{pw, umwGmu bG qmJq J2WJU1 t 11-
4wrunpJmGI!: <.wumw)l [!Gpwgpmil 12w11tpntl ,>wtlJtlwo qO-bp}1 t114w111up
Jtllu GbJll! UIJ1U1WhWJU111lU h(i ubmpb1111tl, Im4 hbum qO-WJllG iiwuzmwp[l u11-
2ngntl UlbllW11J1111U hwmw4wq0-}1 tlJ1w: <!.wztlmd"GbJ.1p tLJlW zwm ch.uuwuw4 
24nJ.19Gt1m hwuw11 4wnmgmu hfi wGgmuwjjlG qow.1)1G tlwuzmwp · pw.11t11)1 
uwuzUJwp: Dptqhu tlbp2]1Gj1u h}1u11 [!Grµnfinnl bG 4l11J113llntl qmJq pw.11t11}1 
hwmtlwo-u (50, 100, 200 L. WJLG): OpnznHi bG J!Gm11tlwa h}1upJ1 bp4wJ.1111p.1m
G11 hwUmwt1 uwuzmwpm~ L. 4wnmgmt1 4ow.1)1G t1wu2mwp11: OJ.1J1Gw4, UIU
hpwctt2m t I : I 0000 uwuzmwp}1 hwGnt.JFlt hwtlwJ.1 4wnmgt1 pw_11t11t1 tiwu2-
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tmup. bpb qmJq pwJtJ1 tp4wpmi:i.1mGG t l .80u: OpUJ.bu 1huuzmwpj1 hj1up 
tJ.b11glibGp pmJ1bpJ1 100 qmJq11: St11w4w.111)1 I 80u qoJ1 bJ14w1mtpJwGu 
110000 uwuzL11wpj1 hwL11w4wqaj1 4Jlw 4hwUtUUJ.lULl1WUtutuG}1 l .8uu: Ou111J1 
tJ.11w L11t:.q1m111t111tJ. l .80uu hwL11tJ.tua1! uj1 pwCi}1 wGqwu L O.w[u1u411IJi1.1wG 
hjnipp pwchuub1n4 UlWU hw4wuwp uwubpJ1, quUlwGwGg I() qm.JCl t]lU Jl m
Gbgnq pwawliuwG qGntJ. q.ITT.u.1J1G uwu;Lllwp: UztuwmwlipGbJ1J1 hwpuw1uup
JWG hwt.\wp p1u.11bJ1J1 t.\wuzL11wpf! 4wnmgmu bli nL pb hwL11w4wqaJ1 4Jlw, 
tUJJ um4wpwpqpJ1 4Jltu IlJ14wa wnwGO.J1G pbppp 4pw: <.tnw4111mtflJlll.GGtp11 
hwL11w4wqoj1 tJl1w L11bqwilJ.rnni bG wnwGg LwtJip.~ 4wpqJ1G]1 oqGmp.1wG ' 
qotJ.tuo uwu;L11wp]1 tq1mtJ. (G4. 8.4): 

l?w;1bflfl tlwuzuiwpo ' 1.9 utl-nitl 380 qn1;q 

750 qni;q ptuJl l ______ _,,_ 

Un4llJ1WplUJl WLPWLwt.J.1w4wG hwGlllJflU lJ.wmw1m1u hG n19wliqbp1Lj 
L11l:iqwt.ltuup LflwlJ. µwquwli4JmGGtr 4wqilI111 t 11pm!]!1Gt11mlj: UJ11t4J1up 
pwquwG4JmGlitpp. wG4Jmlilit11J1 qwqwplibp[! wGtJ.wGmu tG qw.1wlilihp, 
j1u4 4n11utp11' 11upwgpwJ}1G qat11: Sbqwuwup hbtn owlinpwgt.\wG ctwuw
Gw4 hwGmJ]}ll!]G [!Gm1m1u t [!Gpwg12w.1]1li qabpp mri.11mp.1mGGL11t1 h Gzmu 
zp9wliguwli 4wJ1qp: (~GpwgptuJl1G q.atpG l}GtnJ14mi.l hli 6wliwu1wphGt-
1mlj, wpwhhL11GLpn4, nrtnh!] htulimjpnajl zw11auwG hwt.lwp 24wLl wpqbJ1l
Gbj1: CGmptJ.wo ulii:iwg12w.1t1G qat11}1g UJ.btnp t UJ.Wpq b)lLW Z!l2W4w mb
uw11wzmu: 

l1wtutJ.wa mbl]wuwu]1 LwtJihpJ19, mhuwqwzml1 u1w.1uwGGhp~g L hw
GmJpJ1 hwmw4wqo}1 uwuzU1wp}1g , hwGnt.J)}l! lJ.wpnlJ. t lJ.wmwptJ.bJ t.lblJ. tJiwlJ. 
[!lipwgpnlj (pwquwG4JmGn4) lJ.wu pGpwgput11p hwuw4wpqntJ.: OpUJ.hu wl-

12wLwtj1w4wG hwGn1JpJ1 hwGmJpwJpG hl1t.\Gw4npmu, ITT.unw.1mu tG uGpwg
pw.1}1li qabp]1 2112uwli 4tL11hJ1l! (lJ.w.1wGlitpp) L w.111 4tmt11t1g '.PJ1nu4wa 11111-
ri.n1n1GhpJ:! : U.111 lJ.w.1wliGtpp I1J1DtJ3JWG 6]1zL11 npnzmut19 4wtutJ.ma t ]1G2u1tu 
tlWU2L11WpJ1 UJ.LUhUJ.wGlllUjl, WJGUjhU tt hwlirnJptJ.111] muri.wGpj1 pn]njl tlWUbjljl 
UJ.WLlllJ.bpumli hwuwuwuGmpJmGJ!: Clipwg12]1 wnw9]1G 4tmJ1 1um1p.1mG]_l 
f!UL11J1Ljmti t. WJG hwz4114, n11UJ.buqt1 hwGm.1ptJ11!] mb.J1wuwu[! wupm12111p
.1wup UJ.Wtn4h11LJl1 UJ.1wlizbm]1 411w ' Gpw tcu1u11!1li uj1t.\tm11ti4 : l!.nw9]1li 4h-
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u1mu UJ.1wGzbL11J! 4m1t.\Gnpnzmt.\ bG 4nr1tlGwgmrn11tJ., pwG11 Li 114 1i.Jm1wuL.bnna\ 
LJ1lum1rr1 4tL11t1li l.i qanu111u1qmpJmG11: l!JGmhbmL 11]1mwut..bnmu L. qomu bG 
wnw114wGLpj1 11u1ri.mflJl11GGb11J!, nrmlig llJllllflJlllGl! 111m7mu bli hwuumlGbp]1 
l.ir1wGw4ntJ.: q.{)lj_wo rnq11mpJm CiGbpj1 tJ.bJ1~m1t.\ liztJ.nui bu hwLlwUJ.WLllwu

[uwG wnw11qwGb1* wGtJ.wlimuG l.i11p: 
'l-J1mwul.ibnutuG l.i nu111mi:i.11nG G bp]1 qat.\wG [!G ptugpnu.l wGhpmctb; m 

t n1 zw1u111 hbmLbt 4m1uGnpnzuwGp l.i UJ.1wGzbm]1 lmpJ1qnGwlJ.wlimp.1wGp: 
'l-J1mwuLbnt1, UJ.Wht111tJ. flll.J3W L4wtitulJ.11 O.hngntJ. L uj1wctwuw GwlJ. hhmht1 
4m1t.1Gwgm1gp u1wp]1G, pw4w4wG]1ti 11cttJ.wp t h 1uiw hwuwp fll]f1 WUJ.W
titu4J1 qCimt.i hCi lJ.n6q]1Ci, lJ.wup2}1 pwq11J1pj1Ci , pw11J1 LJ11w L w.11 U: Uw4w,1ti 
pnp111]1g hw11t.\wp t wztuwmt1 tJiwJL11J1 Ljpw wt.\11wgtJ.wa UJ.tWGzhmntJ., npti 
qbt4p111li , ]1G~UJ.bU w1u1bG liz4bt t , tJ"lWJLlll! 4WtnWpntU t hnnLllwlim IJ.b11: 

PjlWllJilllflJWG h nbJllh-1Jp. hwGrnjp[l qwtnWJllllU bG hwtnmuGtpp.g hh

tnll, oqu1tJ.h1114 pLbnw.1J1G tri.wGw4J1g , 11G11 1111111 t.\ 111 qri111pJmGlit 1111 qotJ.mt.\ 
tli I]]lLlltuuhhnt.\tuG pwGnli}1 t.1ti2ngn4 , Jrn4 hbnw4nJliltflJlll liGhJll! 11Jl11Zllt tl 
tu ~ J!w 2 Lut.J.rn4 (Gq. 8.5 ): Uqqpmu hwlimwmt.\ tG P.!1WilJllllflJl1IG11, hl:iL1111 nb-
1t1L1>11 : fl.t1}1h'.P}1 www~wtj1w4wG htuGmJfllt 11Lutpmt.\ pGrqm; lJ.htnhj1}1 pw
gwpow4 pWJIOl1lll]}Jl1LUGb11t1 llJ1nzmi1 11 wGhliw]l t , up~ hwuwp WJUtnbfl 
tnW[lljwo Im11J1qnliw4wGlit 11p htJt.\liwlJ.wGmu ownWJlllU hG nbt11t-1J}1 0.htt, 
pGntJPll h twG2]1 phpntpJlllGI} UJ.LUtn4h11t1m UUJ.WtnwlJ.ntJ.: ~np]1qnGwqwG

lih[l l.! wGg bG 4wg4mu wnwGg n1mzw\lil hwL11tJ.w0p]1: 

f l(ln2t 1ni/ WfiW(l /jWUb(lflg tqwa 
ht nwtf n(lnLf}JnLUUb(I[!, f!(IWU/2 r -·, 

__ • 
1 mt qwf!(ln11J tU qatfwa niqqmµ- / ) ) ~ '.. , 

· ;muut(lnt/ [!Ull7 i.Jwu2mwpfl - -
• ., ·'/'~ ' » • . .. "'~'"" --.....- ,__,-

-~ C.--~- - : ·!~"G;·-+ -r - ; ~;< r ··- . 
•; • ~-~·7:i~,~.: 1 ~ 1· ·~ ' ;: .. l<\· ~C~-- ~ .. - ~~ ··if+•·V)ol 

' • {'-~/ 4~ · ~~· + \'i ..;JF...,,- 1: 1.!",.rr~~~......., . ,J._;,., ~:/"' ' • ~ 

~;~ ... .. ~ · ' ~ \ ·. . . I/. _.. _/_ ~~/.,) :~,, 
. ~·/' · I .. _,./ .. - , --~ ·.-..:·'~~:~ 1 : .~-~:1 ~ 

. :::.: .·\·,. ,1.. l i ·-_ _.-- <:".· · y~~~· ;;!;/t':-:0,_. _ ·_.:ic ,,J, . 
. ~ ' .. l / . l " . ~' y~1 . ' . . 
~ - .. . . ·. / . ·:. ~:~; ·~}: , ,· \._ . , 1··~~ ; · ·,..( ,._1 ' ' 

'!ii • . , . · . . · . ,f ~' d ) ,..i ·· ~ I 1 ' 11 •• 1· ,1. ~ .. 
' / •I"~. ., •• /• ~'41 ~ 1,/4 1 ;J ·, • \ , : · ""\ 

~ '· '· .:~'..~' ---$-- ':: .~\ ;c~;. ·,~J·~t\ · ~~ · '? 
, .. _,f, ,,~ 1\• ~L~,,.,.\ .. b..):;.~ ,·r "".t · ·i.,1,1,,,i tt;'·ti;){;· .s.''.J,:·;·~~ -' · · .. ·, ~ ii . 

\) • • ...,,.)J ·~'' . ,~'\U,<~ll- ' "I J _.'-:_ I ... . ~ 't •"-{. ).:.; ,. if." 1: •.J..I, 
01 ' I~ ,. l'i,.\. I ' " "" . . I . ' . .... ·i.' .·• , . '· ~ • · " ,. 

t . \ I, . ('I Jr. , ~~ . ~ ~l.ii.• . .' J.1~ I ' · \. / 1 (j (j•f (j t
1 

!'-l. 1 
1 ) ""; ,' • • , t ? ~t'' / "<:;,, 

·, -~':1µ.1~1f ' . • 1<..r.:·;;~ """ · • 'lw q uW :\'l:l <,)(b:"'~V · "f. 
\ ' .l.r 1.1 •• '1 :,(,1,\jl).1,'l'llJ;,., ,. 1·, .1,: .: • 1.tm ~-....'1..V·F,;v\l .Y, .• . · '11,. • 

., '°"'• I ' '> I ~~\ i,W ' I I ' •' "t "f . .. ' ' ' 

1,1,. R.5. l1/;mb(l/t u; w q<lnllf[! p libnw1/1u bqwuw{/m/ 
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f1.t1.Ph1>p uiwm4tpml1n u4umtl tu hwmw4wqop t{p.w wugqwgUttntl 
ntwt1>p punpnz 4tmtpn L. qot11n: liJUnthhmL. wwwiwtJmtl npnzmtl tu 
zp2w4w mtrtwupl1 wtltuwgw()p 4tuin, WJI} 4tuip u4wuitlwtlp pntnp tluw
gwo 4tmtpp tltpwqwugml1utpn, hwmw4wqop tlJiw u1wputpntl qomtl ta 
twU2tpp mr1r1mp1muuhp[! L. uzmtl upwug ptpmpJmuutpn (u4. 8.6): <.nppqn
uw4wuGtpp uiwui4hpn1!1n u4uml1 tu wtltuwgwap hnppqnuwqwGl19, npu 
wugum\1 t qtmtpp L. qtuiw4utpp hntl.PmuhpntJ., pwpamGputpp mnnpnmut
pntl L. w11G: Uliwgwb" hnppqnuw4wGGtpG wug tu 4wgumtl qwmwpqwb" 
uzmtlutpp hptlwu t{p.w, nuq npnttl zwm 4wpL.np t QlllJ9 mwt tWU2P ah[!: 

c 

1 

t=-t '" t·· ~·j ::t·-+- t-t-· t · ··l 

"Vlj. 8. 6 fl.b/}Jb!pft UJWUI/jbpnuifi wmw;wljJwljwO hwfim1pft dwt.fwOwlj 

4.tp2wguhtntl ppwqpntpJwu L. ntwt1>p hwumJPI! wnw2pu 4WJW
umu, wGgGmtl tu J:!Upwgpp tp4pnp.q qWJWU, npp l}pntpJntU1! hwmw-

4wqbp t{p.w npnzmu tu wuup2w4wGnptu lwlfl.tJlltl wnw2pu qtmpg upw 
muhgwb hbnwtJ.npntpjlllUJ:! L. mbqwqphtntl WJU J1UU1 uwuzmwpp: lJ}l qb

mpg tlJmupG wugutwu J:!Upwgpp tp4m 4llIJ.Utpn1u hwumJpm\1 tu L. ppwq
pntpJmun L. ntwt1>n: bpt wnwp4wu qmGtJ.mu t nupwgpwJpu qop t{p.w, 
wuiw hwumJPllIJ.1! tlnmtuw1ntl upwG 4wpawmL. qwqwp t wum\1, mhrtwq
pnttl wugwo OWUWtqlllphJ:! zwpcttlwu lllll.ll.lllPJWtlp L. uiwmqbpnttl opJb4-
lllJ! hwuwuiwmwufuwu UIWJtlwuw4wG uzwuntl: QupwgpwJpu qopu unm 
qmGtlllIJ. opJh4mutpn mtqwl}pnttl tG hwmwqwqoj1 t{p.w Illll.ll.Whw1wgut
pp, bwo4wqbtpp ( crnop) L. pL.tnwJpU tqwuwqutpntl: 
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<.wuiw4wqop tJ.pw mr1qwhwJwgutpp hrtwGw4ntl opJt4ml1 wug4wg
tlwu hwtlwp 4wuiwpnttl tu qwqwp nupwgpwjpU qop WJU 4hmmtl, npmh
rW9 qttajl OpJt4mp lllll.ll.IllPJillG1! qwqtlnul t nutlul. wutumG: <.tUlll npnzmtl 
tG hwumJptlllIJ. opJt4mpg hrtwb" htnwtlnpmpJntU{! L. WJU uihIJ.Wl}pnttl nu
pwgpwjpu qb"pu lllll.ll.WhWJW9 lllIJ.IJ.ntp]Wtlp (u4. 8.7): 
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ulj. 8.8. l£bmft UIGTJW11finlt.f[! 
awaljwq '7rlt/ 

CTwb"qwqohpl1 trtwuw4jlg oqmtJ.mu tu WJG qtuipmu, tpp hwGmJptlllIJ. 
OpJhqUl{! qmuqmu t hWUlllJJ}llilP L. uhq mppz OpJt4mp up2L., npu wp.qtu WUQ 
t qwgtlwb hwuiw4wqbp tlJiw: liJ1111tuipnui npnzmtl tu opJt4mpg mutgwo 
htnwtJ.npntpJmun L. mhrtWl1Pllttl 0wo4wqop nlllIJ.ntpJwup (u4. 8.8): 

PpWl}pnlJ)JWU L. ntwt1>p hWUlllJPP nupwgpmu uta mzwqpmpJIUU t w
nwuauwgqmtl 4llIJ.UUnpnzptutppu, WJUpupu WJG opjt4mutppu, npnup 4w
flllll tu htzmwgut1 mtrtwupp 4llIJ.tlunpnzmun: <.wuiw4wqop tll1w 4llIJ.ulin
pnzptGtpn wnwuauwgGttm hwtlwp qtp2puutpu uiwui4tpqmtl tu 11tawg
tlwo UIWJtllllUW4WU uzwuutpntl: Pwgp qpwupg, uuiwmwqwhwpuwp t hw
mw4wqbp tmuwugpGtpnttl qwmwptt wnwtltt qwpL.np 4llIJ.uunpnzptGtpp 
htnwG4wpwJpG uiwm4tpn1un 4wu wupwgutl tmuwu4wputpn: PUttqhu 
pwpmtqGtpp, WJUtqtu tt wwwlwl}lwqwu hwumJpp hwmwqwqbp tJ.pw 
uztJ.mu t mtrtwupp tttutumutpp pwuwqwqwG L. npw4w4wfi pumpwqphp{! 
(owuwuiwphGtpp lWJUntpJmun, wumwnfitpp b"wntpp mtuwq]!, qwnppw
tliP pwpapntpJntUJ:! L. wJ1u): Stqwuppu tlhpwphPilIJ. WJU mtlJw1uhpJ:!, npnup 
huwpwtlnp lt uiwm4hpt1 qpw~pqnptG, tlmgumu tu ttqhGqwJp (uitwuzhmp 
llllUWUgp(itpntU mtriwqptlwb qwpo pwgwmpwqpp) ut2: 
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U;_pwzwtltwtiwu hwlin1Jpp ctwuwuw4 i!UpwgpwJpU qO-hpf! 4wqumu 
tu tltw4 pwquwu4Jmu: C}.pw:}>J14wtiwu 4wnmgmuuhpp, qnquunpnzuwu L. 
hhnwqnpmpJntUUhpp npnzuwu wutun1uwtlthtl1 u}uwtuhpp hhmL.wupnq pwq
uwu4Jwu tltwtimul! 4wmwpqmu t npn2w4P u}uwtntl 4wu wutiwuwntl: bph 
wuqwuw}1 UhompJillUf! W qhpwqwugmu g(ipwgpp hp4wpntpJWU 2 UUl4n
upg, WUJW umwgqwO- wutiwll:IPI! qwphtl1 t wphwuwphhl L. pwquwu4Jwu 

tlhp2uwqhml! upwguhl u4qpuwqh
mp hhm: Pwquwu4Jwu UJwpwqO-p 
UpUzL. 4 mn4nu uhO-mpJwUp umwg
qwO- wu4wuwr. wUhpwcthzm t 
gphl qmqwhhn majUJ.Uhpp hqwuw-
4ntl (u4. 8.9): Cuq npmu, uqqpmu 

mtuiwzwpdmu hU f!Upwgpp qO-hpp, 
pu4 hhmn, hwUWUJWtnwu}uwuw
pw11, Upwug hhm 4wUJ.qwO- pnlfl11 
opJh4muhpl!: bph wU4wuwl! qh-

~ ,, 8 9 Ufi'· .h .• ,,, .~ pwqwugmu t f!Upwgpp hp4wpn1p-u'i. . . <JUllJ/Pp pw;1unlu[J 

JWU 4 mn4nur., WUJW l}W uzwuw
qmu t, np w2}uwmwupmu pmJl t mpqwO- 4nUJlim u}uwt, np(i wuhpwcthzm t 
qmuhl L. tlhpwguhr 11-pw hwuwp 4Ptiumu hu hwumJpf!, pwJg WMhu nz ph 
nlIJ.lul, WJl hwqwqwpa IlUJ.11.IllPJWUp: UupmJlWtnphw wU4WUJPp hwuqhg
unq lJ.nUJlim u}uw1uhppg fun1uwi.phtm hwUwp wuhpwcthzm t UJWhUJWUht 
hhmL.Jwl qwunuuhpl!. 

w) JntpwpwGLJmp 4WJWUmU wuhpwcthzm t 411IlUUwgmJgnq 4wmw
phl UJlWUz hmp 411Iluunpnzmu L. uUUl1qhl f!um 411IlilunpnzpzUhpp, 

p) upumhuwmpq 6zmht tiwJwUp l}plltpJmUi! hwmn1uuhpnq L O-w0--
4wqO-hpnq, 

q) pUpwgpJ:i qO-hpJ:i zWtPillUJ! 4wmwphl hwuqpum, hwqwuwp J:!WJth
lilltJ. L. mzw11Jlp hwztlht qmJq PWJthpp pwuw41!: 

Pwgp qhpnhpzJwltig wuhpwcth2m t hwUmJpp f!Upwgpmu pntnp qpw
:}>plj 4wnmgmuuhpf! L. mhri.wupp UJ.wmljhputpg ppwqwCiwgGht znp L. upw-

0-wJP uwmpUUlq, WJCi hwztlntl, npUJhuqJi. tltwtltm4 nhmpunq hCiwpwqnp !P
up hbzmmpJWUp 2U2ht u4wpuhpf!: <.wmwqwqap tlh112uwqwu qO-WqpntUf! 
lJ.wmwpqmu t qwzmmu, wUlJ.wuw)l gpn1upg hhmn: C}.O-Wqpn1upg wnw2 
wfihpwctbzm t l!Cipwgpp ut4 4wu hpqm qhmhppg hwubuwmht umwgqwO
hwmwljwqp<}g mUr[wfipp hhm L. hwunqqht, np pntnp opJh4mCihp.I! 6Jlzm bCi 
UJ.Wtn4hpqw0- Cipw tJ.pw: 
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<.wtnw4wq0-p tIPw mhqw4wCi wnwp4wuhpl! L. nhllihl>I! UJWtn4hpn1u 
b(i mhqwqpw4wu pwpmbq(ibpp UJWJUWUw4wu uzwuubpnq, uw4WJU 
uzwCiuhpp zwtlthPI! npnzw4)1 utawgqmu hu: Uz}uwtnwupCihpp hhzmwg
Ulllfi fiUJwmw4ml pmJtwmpquu1 t m hqwqpwqwfi pwpmbq ubpp npnz 
UJ.UlJUWUWqwu uzw[i(ibp tltn}uwpl1Uhlfll mln1wfipp(i hwmn1q UJWpqhgqwa 
UJWJUWUwqw(i Gzwu(ihpnq (Ciq. 8.10): 
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ulj. 8.10 .J2wnwljnwflulipnt/ ljwqtilfwu tnliIJwfipft ujulitfwfi 

§ 8.3 . .ilUPSbQO'-l liUQtr'-lUtl UlubUU30'-l P.PUliU'UU8~'l 
UO.ilU~U¢liliU'U~Uu0~3~ 

U;_pwzwtltwqwu hwmwqwqap UJ.Whwu2wp4 qwpnq t wnw2wuwl n.i. 
upwJU mhqwqpwqwu pwpmhqJi. pwgwqwJillPJWU qhuwmu, WJlL. WJU 
qhUJPhpmu, hpp qnJntpJntU muhgllll pwpmhqp uwuzmwpg zwm uwup t , 
4wu pUpf!, pwpmhql!' zwm huwgwa: .Qwpmhqp wntiwJmpJntUI! zwm 
Ujwpqhgumu t w;_pwzwtltwqw(i hwUntJPJ! L. uzwuwqwllmph(i pwpapwg
CimU upw 6zmmpJntUf!, pwup np pwp.mhqntl hhzmwumu t 4wqt.lht mh
qwupp pwpmhqwqp.wqwu UJwmqhpuwu "quw}upg" UJWhwu2tlnq uwuz
mwpnq, npl! qwpnq t 0-WnwJht w;_pwzwtltwqwfi hwmwqwqO-p hwUnlJpw
Jpfi hpup: " li:uw}upp" qwqumul! qwmwpqmu t hhmL.JWl 4hpUJ.ntl: .Qwpmh
qp tJ.pw wug tu 4wgqmu UJ.whwu2tJ.Illl mhqwuwup uwhUwuuhpg L. tlhp2p-
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Li]rn Libpumt.I fumwgGmt.I ljrn111I1l1liwmwJpG gwli911' lj]1p1t.lhui11w_1]1li j2wmu
ljmu]1Gb]l]l ljrn1t.1b111_t hwljwuwJl t.lwub11]1 pwdwlit.iwli t.ll12ng11lj t;pb 
''ljliwfupp'' ljwqt.lljmt.I t pwpmbqJ1 t.lwu2mwpmj, WUJW pwljwljwG t lj]11n
libmp111.1]1li gwGgt1 pwrtwGbJ w.1Gu1bu, nptqbuql1 pwpmtqJ1 lj11w umwgljJ1 
Jut.I ljnriunlj pwnwlj111u]1Gb11]1 gwGg: Uljb1J1 tun2np t.lwu2mwpnlj " ljt'iwfupj1" 
ljwqt.lwli 11Lurpmt.l pwpmbqJ1 ljpw pwnwljmupGbp]1 2wy1bp11 UJbmp t. hw
t.lwt4wL11wujuwlibCi "ljliwjupj1" 411wJt1 l-2uu-]1G: OppCiwlj, pum I :50000 
uwuzmwp]1 12wpmbqJ1 1 :25000 liwu2mwp!i hwlimJpJ1 ht1upt1 ljwqliwCi hlll
uw1L ljnn11aj1Gwmw.1]1Ci gwGgl1 pwdwGmli bG 0.5-1 0 uwGmJ1t.ltim11 ljrn1ub-
1mlj pwnwljrn ut1libp[1: 

<!.wlirn.111]1 hwliw11 uLUtuwuituljwo PllJl]l pt11p]1 t.ltJLU qomli tG pwpmb
qj1 tJ11w fumtugljwo gwLig]1G hwuwurwL11wutuwG pwnwljmut1Gt11]1 gwliq: 

UJlirnhtmL wwwlwt}1.11lj LUJll qwGgj1 ljptu wCig bCi ljwqGmu 12wpll1bqj1 pn
ljwliqw ljmp.iwli ti bubCiU1G b]JJ!, npnG12 Li G bpljw JWQ Gm t.I bG hw2111111 luulirn wl1 
"ljt.lwtu121_t" (Glj. 8.10): "Liuwtu12ti" ljpw mbqtuqpmu bCi 12wpmbqJ1 nl prqn11 t-
1hubCimGl•11[l, LUJl u[1tu.JG GJltuGp, n1mGp wGhpwctb?m bli lnulimJpJ1 pliptuq
pmt.'i ljm1ulin1m2uwli hwuwp: .QwpL11bqJ1 "ljuw]up]1" ljpw t1Jlw111unpJLUli L 
nt1)1t:pj1 hwlimJp]1 hwuw11 lJ.)1pwnrnu bG hwmwljwqat1 ljpw opJbljmlibpJ1 

wGgljtugt.lwli WJG limJCi tJ1wGwlJ.Cibp1~, ntmGp np oqmwqn110ljmli Lili Liwpmp 
pbppj1 t.lt1w hwlim.111!1 ljwmwpt.lwCi 11tuw111 t.I' hbnwljnpm pJm lilib11!1 ~wt}1.111 t.I 
j]WJtbJmlj, hwum1t.1Cibpj1. pl.ibnw.1J1Ci , rnqqwhwjwgGb11Jt L awoljwqabpJ1 b11w
Ciwljlit11p: UwljwJCi WJU 11tU!l211u.I ~ljw t1GpwgpwJ!1Ci qob11t1 tlJ.wljt.lwCi tuG-
1t11wdbzuunp.1mCi, pwCil1 11p 12wrmhq]1g hwmwljwqo)1 ljpw mtJ1wt}1.11fuljwa 
lj1u1uGn1rn2)1LCil:iJ1l1 WUJLulmljrnu tCi hwCimJPlJllil mt11wuwu]1 pnp1p t.lwubp]1 
uiwmljbpt.lwCi hwuwt.lwuGmpJillGl! Li hwmwljwqoj1 411w mpljwo t.lwu2mwp]1 

uiwhu1wCimt.11i: liJfl ljm1uGnJ1112]1~CibJlll G2wliwljwlJ1!1pbCi ht2mwgCimu tu w2-
ptuLwtJiwlJ.wG 2wtJimt.ICibpt1' 2Gn11hj1lj hwCim.1p)1 op.1bljmGh11]1 uJ12L hbnwljn
!1Iltp.JmGGbp!1 hwubt.ltumuwli hlitupwljnpmp.1wG: 

f1-bl.l1b'.p]1 hwCimJpJl Grn.1Guihu pwljwljwG]1Ci hh2mwCimu t: .Rw11mb
qJ1g hwmwljwqo]1 t.U1Lu wGgljwgljwa pCin1m2 ljbmt11J1 pwp<imCipw.1)1G G]1-
2bJlt! L hnp)1qnliwljwCiGbpJl atunw.1mu bli n1m1tu hwmwljwqa]1 wG!nuub
uwm 6J12m pw11omG12w.1]1G h]1t.IGwljn1unu, pwCi wa~w2wtJtwlJ.wG qpwnmt.l
libpJ1: lJpb hwmwljwqo]1 hbmwqw oqmwqnpauwCi hwuwp nbtJ1b.<p]1 liwli-

11tuljplj]1m UJWU1ljGJ111lUJl zmGJ1 twljwG G2wGwljmp.1mG, WUJW ljwJlb]]l t 
t!Ci!ll1wGpwu1bu 2ljwmw11t1 nb1J1b:ji)1 hwlimJp L uwht.ltuGuttlJ.tuljtJbt tiJ1w.1G 
ImpJ1qnCiw4wGCib11]1 6]12m oqL11wqnpauwup' npurbu nbtJ1b:PJ1 0L]1 uiwm
ljbpuwli 1wljwq.iHJG t.l]12ng 
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~ 8.4. u:>_gu:>U<llUl~m_, <!.U00i'3!Ufi ctUUU"VU\-1 Sb'lUu_gmlf 
<!.bf1-U '-lflPO 1'-!U3f1i'"V lib Pf> :>U<llmUQ 

U212w2tulj1wljwG hwGmwJ1 11Gpw9pmu oqmLucp111oljmt.l bG hl.inwljn-

1unp.1mliGbp]1 LwtlJ.Liwli t1]1 7w1112 hwuw11wlj Lqwliwljlibp ' 12w11L1mlj , w2-
pw~wtJimL wnwy1ljwGt11]1 qow.1t1Ci L. wGljj111Liw.1t1G 2tutlJ.l11mlj, 2w11dliwli 

dtuuwliwljJl lll w11wqmp.1wG ut12ngulj L W.Jtli: 
~bpnhJ1z.1w1 bI1.wliwljCib11J1g wubCiwhwuw11wljJ:1 L. 6Jqpj1mp pwJ]bpnlj 

2wtlJ.111uli t, n11J1 dwuwliwlj u)1 lj!lf]t.llin1rn2J12]1g tlJmu]1G wGgGbt]lll ~wtlJ.mu 
bli qm1q pw11h11J1 gwCiwljp: lJw1lJlln QWJUl h11ljw1unp.1111G11 hJ1uGwljwlimu 
ljwtutJwo t G11w htuuwlj]1g L unmwljn11wuibu hw2tJw11ljljmu t hbmL.1w1 tu

u1!1p]14 pwGw<iL.nlj ' 
.:, 

-!2 =-+ 37 ' 
4 

llJllllLIJ ' -R ptUJUl tpljwpmpJmGCi L 
.:. - tiw1n1111 hwuwljf1 uwLimJ1LibmJILJ1nlj, 
4 L. 37 - hwumwmmG pljLp bG: 

(8 . I ) 

ll.1uurbu, 168uu t.'iwJ111111 hwlilulj)1tnut.'iwp12m.11]1 bpljw111np.1111 UJl ljJ]1G]1 

.2 = 168 + 3 7 = 79 u1.L hbml.iwpw p qrnJq pw.1111 b11ljw1m1p.1mlig 41]1G ]1 l 58uu 
4 

.'2n1Jq pw.11t11]1 bpljwrmw1wli n1m2m UJ! 8.1 pwliwoLnlj wljbtJ1 ljnur]1m t, 
pwCi 12w.11tp]1 2tulj11nun4 Li w.1G ljJ1ptunljmu t awJ11whbq 11tuwtrmu, bpp 
wlihliw11 t ~wtlJ.l.it q]1ap: -2wJ1bp]1 u]12rn.Jnlj qaJ1 Li11ljw1unp.1wli ~wtlJ.iiwG 
67mrnp.1mli11 ljwtuljwa t Lwymr1]1 t.lw11qljwampJmlit1g L. mh11wlip]1 pGnqp]1g: 

<.wpp mt11wGpJ1 u1w.1uwGGbJ1111u hwljwuwp L 6l1zm J2WJlb]mlj ~wtjtuwli 
uJuwn! hwqwljwr1bu1 t qbpwqwCign1u wGgwa 6wGwurw11ht1 2-5 mnljnuE: 

,:tnwljnJ11llPJ!llliCib]1Jl LwtlJ.uwG w~pwLWtPLUljWCi brtwGwljp wub
Liww11wqCi l:, pw.19 WJU ubo tlJ.11110 L. t.1w11qljwarnp.1mG t u1whwG2mu : U2-

12wlwtlJ.]1 u1wlm1wGt.lwG L qwpqwguwG hwuwp wlih11wctt2m t mwpph11 
mbqwGpGt1m1u ljwmwpb1 mwppbp hbmuljn1m1p.1mGGtrr nrmziiwG ljw11-
dmp.1mGCibp: Unw2)1G ht11pj1G wGh)lwdbzm t unljnpbt wmw~wLj1nlj qGw

hwmb1 hbnwljn]llllpJmGti hWJ1JlllJ1WljwG L. mwuli.1wlj ubmpbtmtJ: Sbum1w
ljwG hJ1?1UllllPJWG uh2 wtiptuu1G11t1nlj UjlULTllJbpwgmuli w.111urJ1uJ1 hbnwljn
\llllpJ!llGGbpj1 uwuJ1U, hbmwqw.1mii WJG ljtuptq]1 t lj)1pwnbt q.i1110Gtul1wli 

~wtlJ.m t.1Gh1unu: '1-pLu htuuwp 2wtlJ.ljm1 hbmuljnJ11llflJlll Ci[! t.lmpmii hwubliw

mmt.I bli h]l?lllllllPJWG Lib2 ll1UJlUljn11ljwo ~wtlJ.wGum2w1[1Ci hbnwljn1u11p-

17:1 



JWU !Jhm: ~WlflljllT] qo!1 hp4W[ll11flJWli w6Jiw(i hhm tij1wuj1(i Uhawlinui t 
liwL ww w2wl}1]1 hW[ltUphpw4wG utuwu~: lijl'} ll!WUl6wn11l} dho hhmut.j11-
[llll }}Jlll liliL11J1 2tutfiuwG, ummqllwG L 6zmuwG Gll!wmw4n4 Gpwlig pwclw
Gmli hli hw4wuw11 uwutrti L ll[lll2hl114 uwuhpj1g Uhltl1 hp4WJllllpjntGp, WJ
limhhtnL n1m2mu bu GwL wllpnTJ2 hhnw4npn1pJI11G[!: lIJutnhT] t11u11l.tnp 
Li2wliw4mp.1111li mGp q]1L11nTJ]l mhunqmpJwG qw2mmu qmLi411q opJhljmLih-
11!1 mhuwLitu1mp.1mGn: Urumuw4 8. 1-mu php4wa hG w.1G uwhuwGw.1J1li 
hhnwlfn1m1 p.JmGGhJlJ!, n1mGg qtuwmu Gnpliwt UlbWlll.111.PJmG mlibg1111 
uw111111 4w111111wGmu t mw11pt11htnpn2w4p wnwp4wGbp 111 t11LmJ13Gh11: 

L!runwwlj R. ! 

N~ N~ ' l·tmujn11 wnwplj lulihp[l <.tnwljnpntpjntU[l 

; f\ liwl1b1)1 l\WJpb[l 10-12 l;li 

2 4·n11uu1pwCiwJpli 7bLipbp L tun11nl\w4lihp Ii 4ll 

3 ll,1 tltil umwli6liwmmli 4-S 4u 
4 StUli[lv)1 l\pw 4mlii.Jn11 tun11ntjw4 lljili[L 2 4u 

5 Umutiopli pu1p6p ilwnbp 1 -1 t;u 
6 Uumb11!1 pCibp[I 900 ll 

7 tiwnbpj1 numbp[I L n.1m11tp1_1 400-600 tl 

x <'.,bnw4pwu.1m!ibp 10110() u 
y lfwp1µ11 [IUfJhwlimp mptjwqjib[I l!lllOO u 

IO .P-l11.11n11 uwprµn 6tnvti L mnpp 7wpdn1ulitp(l 600-70() u 

II u·tUp1µn 4 tm P.•!I 400 ll 

12 u-wprµu bpbup 2112wliu1lj [1 300 ll 

13 '1.tuipJ111)1uw4bbpp L wmbpp 70-100 u 

.:!.bnwtJ.11pm}3JWLi qGwhwUltlwG t.lrw wqqmll LG 1muw4111m1rJmG[!, 
mt11wGpj1 pLimpwajlJll!, Opjbl}tnUbp]l ubom}3JlllG[!, pwGw4l1 L WJl qiljlOnG

Gt]l: ~t1rnh]12.1tu1 qi1Jlb11GGbp]1 wqqhgmpJmG11 ilh!luwGmLl t tfinriownm L. 

u!mtnbtlwmr14 tlwpdmrJmliGbp j1pw4wGwgG1111 ril1mnMlihpj1 hwuwp, n
pnlig tlnUl u)12pG ( 1.0- I .54t1) hbnwtJ.n[llll}3JntGGt11J1 11111121.lwG uJuwill ~ti qh
pwqwGgmLl hbnwtJ.n1m1r.1wG 10 mnljnu]1g : <.tnwtlnrirnl3JWLi dbbwguwLi 
hbm t1pwu]1li w4htwUmu t u]uw1]1 llhampJntU]}: 

ShTJwtJ.w.111mt1 qU1GtJ.rUJ wnwp4wGbpp qaw.1J1G ~wtfibpp t1p~mgn4 hb
nwlfn1m1pJmliGhpJ1 npn2mll]} l11WLPU t w4hll1 ati2m WJlllllllUpGbp, pwG w~

pw~wtfi1~ : U.111 t11wGw411 tm13JmGr. ll!WpqwpwGtJ.mll t G4. 8. ll -J1g : l)..j1-
mn111m t4wlu1u1 t pwlinUp 1111 wn2l.t, unmw4npwlllhu 50 uu hbnwtJ.nim1 p
JWLip, r1I1mt1wG 6wnwqwJppG llll1fl.Whwju1g t.lli6w4mt1 L 1111n2mu rlJ1U14m1 

176 

OpJ b4U1L! awo4nri ah bwL11tJ.woj1 utampJlllU[!: bmuGlumGGhp Oab-!1 L 

OAB-]1 Guwlim}3Jllllipg 4wph1!1 t q11t1 

OA==AB·Oa: 
ab 

ulf. 8. 11. < bnwtf nf1nLpJmulibpft nf1n2nu.Ju 
[!11111 wnw[7ljLUub[1/1 (jOW.fflfi )Wtflbflft 

/j 

bGJ}WI}PhGJ:2 1li1mlf1111 ownj1 pwpo1mtpJmGG t 20 L'itmr, !rn4 pwGnG!1 

t.j_pw ah hwUltJ.WO)l hwtJ.WUlU]I t 2 uu-11: liJil l}blllJ2lllLl ljm GbGwLip 

OA= 20·50 =5001.l: 
2 

.:!.t:mw4nJllllf!JmGlibpj1 n1m2tiwG hwpwphpwljwG u]uwui 4w]ulfwa t 
hhnw4n1m1}3JWG Llbanq1Jni Gj1g , 1ll1mtJ.m1 opJh4mt1 ~wtfih11!1g l.t q}1mn11I}P m
Libgwa tfinpoj1g : llr]Jmuwlj 8.2-mu phptJ.tua bli t1!1 pwGp op.1hljmGL11l1 qow-

.1J1G ~wtJ.1b11l1: 
U17.1nwwl1 8.2 

Op.1L4tnt1 w UtjtuGnu\Q 
:_lwlj1Lp(}, t\ 

rwp6JmlpJntli ]WJUt11p.1 mli t.r14wpmp.1mli 

I . .:.tnwqrwu.1m li 6.4 -

2 . .:.Lm11qpwu.1rnLitrt1 1ltJyL tqwD htmwtjn1m 1pJntti(l 50.0 

3 lipl1wp111qw.1tJG ljwqnlllitp 

w) uw1n1wtnwp Lpljwnwli~ !l 4.3 3.2 13.0 

p) tiwpqwuiwp ,•npuwnw Ggp 4.3 3.2 20.0 

q) ptntiwuiwr tp4wnu1Gqjl 43 3 2 7.0 

q) pLnGwui wp inpuwnwtigr 4.3 3.2 13.0 

4. u ·uiplJwuiwp wl\mnubJJbLiwtitp 1.5 1.5 4.0 

5. PtnGwmwp wtltnnutpbGwGtp 3.0 2.0 8.0 

.:!. hnwtJ.n1m1p.1111UGbpj1 n1m2m tl[! JlUUl wnwp4wlit.p]1 wG 4J111 Gw.1!1G uh
alll}3J11LGLibpj1, hp.llGtlwo t h11hmwGwJJ1G wLi4JmGw~wtfij1 tl.J1w: <.11bmwGw
JJ1li L hpwoqwJ!Ili qn11omLl L'i11U1wtJ.np hbnwttnpm}3JWli npn2uwli tu]lwqwg-
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tlLUli hLUtllU]l 4LUU1W]llllU bli wliljJillUUl.>_Wtj1]1 pwchulim1.rntpm! tulilj_11ulilitrt1 
,:tutjrn1 u: flpl4bu (tut!1t1w(i t t1]1wtjnp, pGrµ11 Ci4mti t 2J12lllliwqaJ1 b]lljtuJmtp
JLuli 1/6000 Uwuj1G hwtjwULU]1 lllqt11m1 oqtjwo 4bliU1]111UWljlllli U1G4_p11 liJI: 

2nR 
t =-- :::: 0.00lR , 

6000 

LUJU]lUlJU , WUljjlllUlll~Wtlljl tlblj plllUWlillltl!! tlllU1WtjllplUlljbU hwtjWUW(l t 
2p2wuwqo]1 2lllnllltjTJ11 bpljwpmpJlllU utlj hwqwptp.npq i.lwupu : 

Uu4J111uwzwt!lml hbnwtJnrllllpJmuutpp npnzLlw(i tmpJmliJ.1 ljWJW
Gm LI t hLmL..Jllllm U: : '1-lnnnprrn 11Jll4bu 4wuqi.lwu ljbm pGrµnuntti 1: WJCi 
zp9wuwqol1 qbCiUl]lll U[l, npli lllligGnu.l t 11J1mtJ1111 OpJb4mntj : liJil 2Jl2WUUl
qot1 li6000 tllllu11 i.lnmllltjn11UlllJbu hllltjwuwp t aj1mnp..11pg t.1!1li2L. opJblJm!! 
bi jlllO hbntutJn1111 tp.JWU 111000 tllllu]1(i : lipb wu4Jmuw.,wt!JJ1 plllctwu111t.lG b
]lll tj 111m2 ti. mptjwo opJ t4mp U:b omp Jm lip, WL4W qJ1m LlillltntJ lipw qowJ[iu 

;wt!ltriu 11atJw11 .>.J1 1J1GJ1 hwztJ bJ t1!1li .>_ L. WJli b11wa hbnwtJ111m1 pJmlip 
htmG1w1 pwGllloL.ntj . 

D = lOOOb. 
/3 . (8.2) 

npmtq · D - np11Gtjnr1 hbnwtjnr1mpJmGli t , 
b - 11J1mtjnr1 opJb4m!1 qO-wJ[tG i.lbomp.irn liJ!, 

~ - opJbljm]1 wli4_1mliwJ]1G LlbOmpJlllli[! (Glj . 8.12): 

u lj 8. 12. <hnw1/nµmp;mfi(jbµfi npnznuf(j w muµt1wfihµfi lj(TtuJ/ifi/wt/Jbµm/ 
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Uli4Jm Ulll .>_wtl1]1 plllctwG111 t.1Gtp11tj wplllwhw.Jllltjwo lllli lj_1wli t.lbon1 p
.J WG ~ wt!lp qi1tjmti l1 ljwp11wgtjmt1 t lUJUUJbu· ul1qpmtl hwqwpwljwGCibJ111 G 
hlllllJll1JlWqwGlit11u, ]1ulj hblllu pw cl"lllGmU:GbpJ1 mwuliwtjnpGb]!J! L. t.1]1w
tjnpGb11u (Wll.JlllUWlj 83): 

llr1.1nw1ul1 R.3 

L!.Li 4.1mliwlwi.t1t1 
l.~Lltumu1ulwtflp llUlumGw~wtflp 

pw Jw0111tlGbpnlj LUUljJtUO 
pw<llulinu.iLlbpp qp1unn1tl p ptuJwlinu.iLibpp l)OpbpgnuiQ 

tibantpJmO!} 

2531 25 -31 -f<uwOhpLiq - hpbumGilblj 

957 9.57 t>LiD - hpumllJllfl 

35 0-35 Qpn - bpbumOhpLiq 

2 0-02 Qpn - qpn bpljm 

UG4_1mGw .>_ tut!ll1 hw11.1mp pllldwGmt.l~ llllitjwlimt.1 bG G11w U:ba pllluw
lim LI L. GzwGwljmt.l l -00: Cp'i>tuGwqpoG 111 G]1 tj wpumG ilba pwuwGmti, 
h b lI1 L.w p w p 

1 - 00 = 3600 = 6 0 ' 

60 

lllJu!1GpG , tuGljjmGw~ tutl1!1 iltlj U:ba pwctwlimi.lg hllltJ.wuw11 t tJ.bg wum]l-
6lllU!1: Uli 4_pnlilll,1Wtl1]1 ilblj t!lni;ip pwctwGmup hwtjwuwp ljlfltip. 

0- 01= 60·60 = 3'.6 : 
100 

' 1-pw hwt.lw11 wli4.JmGwjpU .>.WtllmtiGbp!1g w(igmi.lg wu4_1mlilll~Wtltl1 
pwctwumt.llit11]1(i hbzlll li LUJlWq qLUUlWJltjllltl t umpmU:' Oll=0-00, 30[1=5-00, 
451)=7-00, 60°= !0-00, 90°= !5-00, 180°=30-00, 270°=45-00 Li 360°0=60-00: 

llli4JmGw .>_wt!lr pwctwGmi.lGbpml wG4Jwli 6pzlll ~wt!lmt11! 4wll1LU(t
tjmt.l 1: hwlllmlj qn11a]lpubpntJ., op]llillllj, hwuwJ1w4 hpbmwGw.1l1G hl:mwq)1-
lllwqntj: '1lJ1l1qilwoL. hbnwq)1lllw4_P mbunrp11pJwG 11w2lllmtl b11L.ntLI bli tp
tim t!lntum1111whwJLU9 uwG1}IlwljGbp ' Im11!1qnGwljwG li 1111111wo]lq lllGq
J11Llilibp!1 .>_ wtjlilwG hwilw11: Ullllil}flwlj)1 t!lnm1 pwctwutllll G 1up.dti;i G t 0-05, 
]tulj t.lba!1G[!' 1-00: UlllGrµ1w4_P pwctwGmt1Gbp]1 .>. Wtlllifll_l hGwpwtJ.llfllHPJntU 

tu mw1Jrn ww wi wt!lntJ tJb119Gt1 hwztjbgmrn i.llJ.li i L. 0-01 62lllmpJwilµ : 
'l.1ljw11 8 13-]1 tJ11w L4Wll14bptjwa Llblj hwpqwGt1 qJllllJ.WqwG mmli[I 111 -

Gp 0-20 LlbompJmli J.IULn mq11wo)1q uwG1111wlj]1 li 0-25' 1_1ulll lmpjiqnGwljw-
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lij1 l;pb pli1p11 li u1 mwli pwj!cqu11pJ111uL1 5 u, WLl.Jw mlij19 t.lj1li~L IJJ1m111ulJ1 b
qwa liLmutjnpn1 fl Jill lip 41]1(i!J' 

D = S · lOOO = 250 t.l : 
20 

brb hWJWlil1 t ti]1li ~ L 11]1mtjnq opJtljmn bl)wo hbnwtJn1m1p.1111Gp, w
LLJLU Lluu1 wliljj111lituJJ1u t.lbamp3mGlib11J1 4w11b!J1 t n1m2bL G11wli9 qow.1J1li 
;wtlibJ111: OptiGwlj, wwli x 1_w3Gm[J.1mG114w11tu1t111m2b1_ WJULl.Jbu . 

D = x ·lOOO = 250 , 
25 

l1[1Ulb1l11g x = 6.2 tl: 

0 lj R. /J Onlil;wfl wfil;1mu·w1/lfi 1ffi<)mp.1wtj 

nJ1n,m11fp hlimulJflwwlj/1 gwfig/1 i1/1p119m/ 

<.bmutJ111m1rJmGlib11J1 11ru12muu uuu1 cl'wuwuwqti L 2w11dt.lwG dJ12]1G 
w11wqmp3wli 4ti11wntjmt1 t lIJ1Ll.Jbu od'wli11wlj t.lp2ng wLigwo owGwlljwJJ.h]1 
UUllll quw(i hwt.lwri: '1-wlm1 LjGbJlmL oj1bpmj_ Ljwu wGgwo 6wGwlljWjlhj1 bp

Ljwpmp3111 Gu gm.19 mtjm1 uwppbp11 pwgwljw.1mr1wup t.lbjuwGj1LjLuljwG t1]1-
2ngGbrrntj 1wpctuwa rituwtpmu, p111_np hw2tJ.w11LjGbp!! Ljwwwptj111 u bu 
; wrid'UwG cl'wuwGwqJl lt wpwqmp3wG t1]12ngntj: 

PwtjwljwGw>wtli uJuwtGbru1tj hbnwtjnrunpJmGGbpQ LjLUJ1bL]1 t 111m2t1 
LUtJrn1 pG111f>wq11J1~ OWJUbp]1 uti2ngntj: '1-JIW hlULllUJI wGhpwcl'bzw t qj1mb

Liw1 ]1G2 utuht1wGu1J]1G hbnwtJ11111Hp.Jlll GGbf1]1g b(i 1ub1J1 mwppbJI OLUJlib111r 
L!q.1muLulj 8.4-n1u li2tjwa bG mw11pbp OWJULUJ]1G w11p.1rn11Gbpj1g b4rn1 1uli
L]rn IJl JlUG UtUhUtu(i WJ]l Li hlinwtjnJUll p Jill G Q Llfl ll: 
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LuLtJrntpjtu u uwhUwliwjpU h Lmu~n[11llfJ tllU [! 

L!runwwl; 8. 4 

l.utJpntpjlUU 
:JtuJuti tu11pJntpQ L pLintjpn 

htmu4npn1pj lllU{l. lj ti 

I Sptulj tnnplitp L pppmrnutjnp pwp2t11Ll Lp: (c}ppn1rGtpt1 
2 ljti 1npu1w. 2tupof11r 1uqumlJQ . 
3-4 4u tu) qlitnu fl tjptu 2wpcllj tiJm 11hll\pntll . 

pj lU U:jJLLILU1W lljlU U1 ll l!Ullll! 2lUf101.\hJnt l)UU!PlllU 

:?. . gJ:,nGwtniup 1.utju111tibpLliwGtpti 2w11ctti1r wri t.l mljp 0.5-1 ljti 

3. Ut!tnut.lhpttitu.1t1 n wlJ r OU!J U)} 2-3 4u 
4. f~LUJlOJ1 wriwri tulj lilip ufl lii li I ljt.I 

s. l!liummwh1uu1tlu1u ci w.J up llpu1L 0 5 ljtl 

6. fl 1. ptupcl p tunuwlj~ni p.1 1uli uflli1L 0 00 1 ltil 

. . I "b 1wnptjwo unwLutjn11 l:i-<.bmutjupm pp11 Glibpj1 n1m7uw(i pwg 1 'l Ill! 2w1 ·i • . . 

· · · .11 1 a I 11otipw1\1 Li bqwuwlf ub11. qwliw4Gb11)1g 4\1J1Luntjmu bli Li wL w'1.ut i ;qp 1m c.µ1 . 
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Q.LflJ-Jv T 

Sb'lUQ.rULiLru .QUrSb.'2utrt> l.;4. .(USU4UC).lJl7rfl 
U1J4.Uull50H3U4C (unlJbu4LUSnr rU) 

§ I. I . .i2tupmbq(ibp]1 Lt hwmtuljwqiJb]l[l u.1111 Liwljnu.lp .... ... ... .. ..... . · ... · ·· · .... .3 
§ 1.2. I :500000, I : 300000, 1:200000, I : 100000, 1 :25000 Lt I : I 0000 

thuuzmwpGb11t1 pw111.11bqubp[1 t.l}12wqqwJfl.G uJmuwlJmt111 . . . ... 8 
§ 1.3 . .i2w11mbqub11)1 u hwmwlJwqobp}1 wz]uwrhwq11wljw(i u 

411u1t1bU1pWJ!1(i gtuGgJ:!: lijlll1LU2P2WLitU4WJpG 6Lwt.1n1mu1 ....... . 16 
§ 1.4. SbqwqpwlJwLi pwptnbquhp]12!12wGwlJGl:i111! .. .. ... ........... .. ..... .... .... .. 21 

§ 1.5. %uJilwGwljwG u1wuubp ..... . ...... .. ... .. ..... ... ..... .. .. ... .. .. .... .. ... _ .... ..... .. 22 

§ 1.6. Sbqwqpwljwli pwpmt.qGb[lll u hwu1wljwqab11l1 l!u):)bpgnu.111 . ... ... . 25 

Q.Ul Mu 2 

sb'Wu.I2t' L1f1'LU'Unr>11r,mu1: 1:;rt~r"1 4n'l.U1;r"1 uL1Usuum~ 

~ 2.1. lmqtiun1mzt.lwu tmpJl1lU[).... .. ... . ..... . .. ... .... ..... .. ....... .... ... ......... ... . 27 

§ 2.2 . 

§ 2.3. 

§ 2.4. 

§ 2.5. 

§ 2.6. 

§ 2.7 . 

lu111t1Gwgn1.1gl1 u p111unu1 ljwnmg tlwb~D .... .. ....... ........ .. .......... ..... ... . 28 

q .. c) t 11]1 lJnqtiGnpnzmil[I, ]1u ljw lJwu Lt t.lwqu]1uwljw G 

WqjlllllLU1Li ll}l, !]JljlblJgjm(i WUlJjm(i(ibp, 1111Ltlphp .. ..... ... ... ... ... .. ... ..... . 32 

lm11uun11111111t.l lJ11ri11LiwgmJ9]1 t.ll12ngm1 ....... ...... .... .. .. .. ... ..... .. .......... .39 
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Q.Ull-11.1 3 

Cu'l-!.Uun1'r nuumifnHJ-i:Hl1'u c+on'1-o!2t>U4L!.'l, 
.:.Uu flr J[i}l_,l:;f'!> UUU"1u 
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