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Q.Lfi!-lu 1 

PUPQflFv~U3p\, ~U'liH1'3@-U3P\, 

~NJl,U~.PnMr 

'VMht.Ppwgmu qwu mr111wol1q hwumJp qnlttmu t hplJPJ:i uwqbpLmJ

pl1 L. ]1GcthGbpwl{wG l{wnmgttwapGhpp l.J.hmbpp pwpopntpJmGGbpp 111m2-

uwG hwuwp ]1pw l{wGwg4_wa qn11ITTirimpJntGGbpp u]1wuGntpJntGJ:! (Gq. l. l ): 
Swppbptlmu bu bpqpwLwl}lwqwG, hnwGl.J.JmGw2wl}lwqwG, muGpwLw-

A 

be 

0 

ul/. 1. 1. 

B l}lwqwG, h}1tiJUlUUlWU1]1q L. llllUWU

qwpw2wl}lwqwG G]1tlh1l1pwgmuGbp: 

t7pl{pw2wl}lwqwG Gj1tlhtl1pwgmul! 

HB l{wmwpttmu t ll)lmwGuwG hnpl1qn

GwqwG ownwqwnmtl L h]luGttwa t 
bpl{11w2wl}lmpJWG ophGpGbp]1 tJ.pw: 

P mwpphpnlpJmG t11l{pwLwl}lwqw

G)l, hnwGlLJmuw2wl}lwqwG G)ltJ.hlJl

pwgmu{! qwmwpttmu t ajlmwGuwG 

pbp l'.iwnwqwwntt, )luq tlhpwqwG

gmUJ:! hwzttmu bu t:mwGl.J.JmGwLw

l}lmpJwG pwGwoL.ntJ.: lJwGpwLw

l}lwqwG GJ::itl.btlipwgmul! h)luGtJ.wa t 
muGpwLwl}l)l u]12ngntJ. upGntnpmw

J)lu 6GzuwG Lwl}luwG tJ.pw: <.wJuiG]1 

t , np tJ.h11L. pwpopwGwtm hbm upw-

u]lG 011]1 tummpJntG{! U!Wltwumu t , hbmL.wpwp, muGpwLwl}lntJ. mwppbp 

qbuihpmu 2wl}ltJ.wa oG2muGhpntl qwpbt.P t npn2ht WJil titmbp)l pwpo

pntpJmGGbpl!: ~J111Jllmmwui]1l.J. GJ::itl.htlipwguwG 11tuwmu tJ.hpwqwGgmUJ:! n

pn2mu bu hwqnpqwti119 wGnpGb}llnu hbqmtili uwqwpqwqGhp]1 mwpph

pn1pJwG u]1211gntt : 
~hp2]1G uiwp]1Gbp]1Ci ]1GcthGbpwqwCi mwpphp JuGajlpGhp)l tmauwCi 

hwuwp tilipwnttmu t ub}uwG]llJ.wl{wG l{wu wttmnuwm GJ::itl.btlipwgmUJ!, 

np]1 <huilwCiwl{ oqmwq.npmuu hG hwmmlt wtJ.uinuwm G]ltlhtJlpGbp, npnGp 
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Ulb11wltwJbL1nl. mpwUUUJ.llllUlp ut2 (w4_mnub12tGw, hbawGl14_ l.t WJLU), w4_
U111UWU1 ltbpUJntl lJ.wnmgmu bfi wugwa 6wuwu1m11hp UUID~Pll!: lmuw
!.iltwmwltwG uptlbll1pwguwG 11hll.ll2mu lJ.buibpp pwr1opntpJmuubpJ! npn
zmu bfi mwpwmulJ.wG tntuwfiltwpfibpp tl.Jlw tiwmu1p4_wa (WtPmuubpn4_: 

bpltJll1 uwlJ.hpl.tnlJPP mtl.Jwt ltbmp m1111wopq m1111mpJwUp hbnw4_n-
1unpJlllU(l uwlJ.wp11wltWJPU uwtibpl.tntjppg wG4_wGmu b(i WJil ltbmp pw
gwpowlt pwpopmpJmG: Pwgwpowt1 pwpopntpJmGGbpl1 hwztluwG hw
uwp npUjbU u4qpfiwltwfi uw4wp.11wltwJpG Uwltbpwujp [lGrµuumu bfi Pwt
PPlt bml.p uwlJ.tUP11WltWJpU uwl[bpl.tntjp(l, npG wugfimu t lipnuzmwqmp 
]unpw2wt.Pp <umJntl: 

bpb pwpopntpJmGfihpl1 hwz4_wpl[f! l[wmwp4_mu t PwtpplJ. an4Ji uw
lJ.wrll}wqpg , WUJ.m G11wfig wG4_wGmu bfi pwgw11owl[ pw1101mtpJmfifihp, 
pulJ. bpb UJ.W.JUWfiml[wfi uwlJ.w1111wlJ.pg' WUJ.W UJ.WJUwuwlJ.wG pwpopmp
jnt!.if.ibp: libmb11p pwgwpowlt l.t UJ.WJUWuwl[wu pw11011mp.1muGbpp p4_w
Jpfi GzwGwtimpJmufibpG wGtlwfimu bu Gpwug upzbp: bplJ.m l1tm1bpp 
pwpopmpJmGubpl1 mwppt1unpJmuu mG4_wGmu bu hwpmpb11wl[wG 
pwpopntpJntfi qwu t1l1 l[bmp 4_bpwqwGgmu UJlllUp ulJ.wmuwup: ~bpw
qwfignt1i(l hwztlmu tfi Illlwl[wu, bpb tptumPJl lJ.bmu wnw2pupg pwpop t lt 

pwgwuwl[wu, hpb bplJ.pnP11 qtmn gwap t wnw2l1upg: bpb A lJ.hmp tlbpw
qwfigmu(l B-p Gl[wmuwup wfitlwfimu hfi ntJtlul' h""J> wt.qw B lJ.bmp tlbpw
qwGgmun A-11 filJ.wmuwup lJ.lltup hwlJ.wqwpo' hhw4: fltlllul u hwlJ.wqwpo 
l{hpwqwfigmuubpJ:! hwl{wuwp bu pphug pwgwpowq uhantpJwtip l.t hw
qwqpp' GzwGfibpntl: bpb hwJmfip t A lJ.bmp HA Gp21~ 1.t B lJ.hmp h t[bpw
qwfignuin A-p fiqwmuwup, WUJW B qbmp Hs fi}12I! ltlltup 

Hs=HA+h: (1.1) 

Ub2mt11.Pg hpltJlw2mt.PwlJ.wfi fiPtlhlltpwguwG qbuwmu h tlh11wqwfi
gmti(! npnztlmu t html.tJWL pwfiwohntl 

h=a-b, 

npmbJt a-hwztlhgntJgG t hbmhl1 2.wt.Pwomw tlJlw, 
b-hwztl.hgntJgfi t wn2L.p iwt.Pwon11.P tlJlw: 

(1 .2) 

Oppfiwq l - flpnzbt A l.t B qhmb11{1 tlhpwqwGgmU(l, hph hwztlh
gntJgGhpG bG a=l874, b=l230: 

Ln10n1u 11=1874 - 1230 = + 644uu: 
Oppf.iwlJ. 2 - Dp.11zb1 A L. B l[hmhpp tlbpwqwugmun, bpb a= l874 L. 

b=2307: 
Lm0n1u h = 1874 - 2301 = - 433uu: 

4 

'l-bUJ.11 wnw2 bpltJlw(wt.PwlJ.wG GPtlhtllpwguwG qtuwmu h tlhpw
qwugmuI! nrmztlmu t wJuUJ.hu 

h=i-b, (l .3) 

npmhq i-fi]1tlhtl1pl1 pwpopntpJmGG t, 
b-(wi.pwonrtP uh hphunt[ tiwPilwgtl.wa hwztlbgmJg(l: 
'1bUJ.ll wnw2 G}ltlhtllpwguwfi ch.uuwGwlt GPtlhtPPI! mb11wltwJmU bu 

WJGt.qbu, np qpmwlJ.l1 oqntUWPI! qmGtl.P uptl.btllpwgtlru1 lJ.btnbppg UblJ.p 
tl.Jlw: Cl-npoppp pwpopntpJntfi{! (WtPntU bfi upwutmpwJl1G pwch.uGmufibp 
muhgllil (WtPbJll1qntl lJ.wu [WtPWOllil.Dtl: ~hp2pG qbuwmu (WtPWOllil.(l 
qumu bu ggplJ.]1 tlJlw m1111wopq qpmpJwup, opJhlJ.mptl}l LJ.pw hwqgpwa 
lJ.wt.Pwpp(p wGgppg ajunwGmu u up2pfi lmppqnGwlJ.wfi gwGgwphtntl )_W
i.pwomL.ti tlJlw tlhpgfimu qnpoppl1 i pwpopmpJwGn hwiiwUJwmwu]uwfi 
hwztl tgmJg: 

OppGwlt I - qnpappl1 i pwpopntpJntUI! hwtlwuwp t 1408uu-p, pulJ. 
(tut.Pwon11.P tlJlw lJ.wPJlwgtlwa hwztlhgntJ9I! · b=0764uu: fl1m2ht A lJ.hmp 
t[bpwqwfigmiIJ! B-11 Gl[wmuwup: 

Ln10n1u h = 1408 - 0764 = + 0644uu = + o,644u: 
011PfiwlJ. 2 - qnpappp i pwpopmpJmGn hwtl.wuwp t 14651111-p, pulJ. 

2.wt.Pw6n11.P tlJlw hwztlhgmJgc!' b=2373uu: A lJ.bml1 h tlhpwqwGgmuI! B 
lJ.hmp Gqwmuwup ti.wuP. 

h = 1465 - 2373 = - 0908uu = -0,90811: 
~bpwqwfiguwG ubbntpJntG{! l.l l.t l.2 pwfiwol.thpp ill12ngnt[ tiwphtl1 

t np.11zht GptlhtPPP L. 2_WtPW6naj1 up2L. UpwJfi i.pnpp (upG[L. 5011) hhnwttn
pntpjntGfibpl1 qbuwmu: bpb hbnwtl.np.11tpjntG(l Uta t sou-pg, WUJ.W 
6zqppm wz]uwmwupubpntu wuhwpcthzm t hwztlbgmJgGhpmu hwzt[P 
wnGht bplJ.pp lJ.np.11tpJWfi L. tmuwphquwG uJuwtfihpp wqqhgmpJntU{!: 

Ub2mh11.Pg fiptlblltpwguwfi qtuwmu fi}ltlhtllPI! mhqwlJ.wJmu hfi Gp
tlhtllpwgtlllil l[bmbpp up21.t' t.qwht.qwuhtntl qnpapppg upu[l.t hbmL.p L. wn-
21.tp [WtPWOllil.hPI!, WJuJ1GpG, GPtlhtllpwguwG pL.hpp, hbnwtl.npmpJntGGhpp 
hwttwuwp.11tpJntfi{!: liJu qhuwmu bplJ.pp lJ.npntpJwG m nhl>pwlJ.gpwJp 
u]uw1uhp(l a L. b hwztlhgmJgfih1m1u unmwtlnpwt.qbu lJ.tllGbfi ppwp hwt[w
uwp L., 1.2 pwfiwol.tntl tlhpwqwGguwG npnzuwfi ctwtiwGwlJ., J1pwp 
qn[G)_wgfihfi: 

t.ihmhpp pwgwpawq pwpap.11tpJmGGhp(l npnzmu tu lJ.wu tlbpw
qwfiguwfi qwu qnpappp lmppqnfip u{12ngntl.: ~hpwqwfigmupg oqmtlmu 
tfi WJG qbUJ.l2mU, hpp Gl1tlhllipwgtlllil lJ.hmbppg tiblJ.p pw11opmp.1mG(l np.11-
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2t1m hUJ1~UJJ1 mtlJUJL ltUJJUJfimo tlhpgumu tfi opwJG hpltm hw24tgmJg: 
'UP1.fhtl1pp qptnUJuoUJu UJnwugpl1 plllp6pmpJntU{! oUJqlllJllllllltlllJpG t\UJlt
hpLntJPP9 wuqUJumo ta mt1Jw1 ltUJJwup qnp(}ppp hnppqnfi Li u2muUJqmo 
H;: Cl-npal1pp hnpl1qn!il! n1m2tlmo t l1hmp pwp6pmpJtuU{! qiuoUJpt1ntl tuJil 
lthmmo mhIJ.lllllPtlUJ(} zllltflwonajl uL. bpbuntl ltmJllllll9tlUJ(} hw2qtgmJg{!, 
UlJUpfip(i, 

H; = HA + a = HB + b, (1.4) 

qUJo Jibm}1 Gl12P.G qmow1m1l1 tG WJil ltbmmo qnp(}l1pp i pw1161m1}}Jmli1! 

H; =HA+ i: (l.5) 

UbJi qWJWGntl1 hpqmupg wtl.bLlJ. qbmbpp uPlfbtlipwgl1wG qhuwmo, 
G}12tr1l1 hw2tl.UJPlt1! lfUJUllllplltl1 bfi qnpappp hn11l1qnfip 0}12ngntl.: 

Opplilllq 1 - Spt\UJ(} t HA = 258,373 11, hw21lbgnljgfibp a L b hUJOUJ-
UJlllUlUJufuUJulllplllp hUJtl.UJuw11 tfi r 8951111L09831111: npn2t1 B titm.ti GtizI!: 

Lmamo {!Um 1.2 pUJ!iUJ6L.p mGtup 
h = 1895 -0983 = + 09121111 = + o,91211, 

pult 1.1 plll!iUJ6L.p hUJl1w6UJJ!i 
H8 = 258,373 + 0,912 = 259,28511: 
OppGUJq 2 - Sptl.UJa t HA= 237,42911, i = 1,43011 L. hw2tl.tgnlJg b = 

0793uo: flpn2t1 B l1tmp Hu GP.21!: 
Lmamo {!Utn 1.3 pUJGUJoL.p mlitGp 
h = 1430 - 0793 = + 063711t\ = + o,63711, 

pult I. I plllUUJ6L.l1 hUJl1w6wJli 
H8 = 237,4290 + 0,63711 = 238,0660: 

bp4JilllzWtflUJqUJu GPtl.blltpUJgntO{! qpmwul1UJG hnppqnGUJqw(i QUJ
IlUJqWJPilll titmhp}1 op2L. tl.hpUJqUJ!iguUJ!i npn2uUJfi utpnq t, 1111G pplllqUJ
GUJgtJ.mo t Illll.IJ.lll6pq zllltflW6llIJ.bpl1 tlPUJ lflllpllUJgtj_w(} hwztl.bgmrnGtpp 
op2ngntl.: 'l-pmUJ!il1UJ!i hnpl1qnGUJqUJu 6UJnwqUJJPI! umbq(}tl.mo t Gptl.blltp 
(hlllpplllzllltP) qnztJ.IlI\ qnpappp op2ngnt\: 'UptJ.bllipp ocJtn4UJ(} t OU(tnpqUJ
qUJ(i qpmUJqntl. qpmUJCiOUJu hUJOUJp L. hlllpplllzllltflntl' qpmUJ\tll qpmw
!ioUJ!i UJnwligpn hnppqnumJiUJG qpmpJUJCi ptpt1m hwl1UJp: 'VPtl.bUipwJpG 
zllltPWOllIJ.hpf!, n1mug LJ.pw mqq4ml1 t qpmwltlt q}lmwGl1wG hnppqnGwqwG 
UJnwugp{!, pptGgpg GhpltwJwgGmo tu uwGmpotmpwJp!i pwctUJ!iml1ut-

6 

pmj_ tPWJtnh ~npumubp: 'l-pmtln11 qbmpg, npp tlJ1w mqqwopq qpppmj_ mb
IJ.WllllillO h(i zwtflwOllIJ.{!, opuzL. GPtl.hUlllI! hqw(} hbnwqnpntpjntUI! lfwtu
qwa t qnp(}ppp hwumwmmCiub11Pg (qpmwqp tun2npwgmo, hwppwzwtlip 
pwchuCiowu qpu) L qbpwqwugowu obampJmuI1g: Cl-nJmpJm!i mup bplt
pw[wtflwqwu !iptlhtl1pwgowfi bpqm bqwuwlt' qhUJli wnw~>, np{! qnpaCiw
tiw Gmo I!Pi t lfppwm.tmo, L. t\ t2mtIJ..tig : 

lrju/bljlpwgnu.f lJbUJft wnwp 

bupwll11hup wuhpwctt2m t npn2t1 B ltbmp qhpwqwugmli{! A qbmp 
uqwmowop (uq.1.2): 'UJi.tlhlllPI! mhqwlfUJJmli bu A lthmmo, !iult B lth
umni' mqqw6pq qpppntl GPlfbLlJ.pwgow(i R zWtPWOllIJ.{!: ~wppwzwttiP. op-
2ngntl qpmwlfp qpml1wG wnwugpg php.1nl1 hu hnppqnfiwltwu IlllillPJWG, 
zwtliml1 qnpappl1 i pwp6pntpJmGI! (oltmuwp!i ltbGtnpllGpg l1}1G[L. A lfbuig 
hqwa hbnwqnplUpjntU{!) l1 zWtPWOllIJ.ntl lfwmlllpntl1 b hw2qhgntjg, WJU
}1CipG, nrm2mo bG Bb hbnwqnpntpJntCiJ!, gGqmCit1nq, np zwtflwonajl pw
ctUJumoCibpG w6mo ta GtppL.}1 awJppg qtu.W tl.tpL.: 

qwl1 

'lp1.11wGtlwG hnripqnGw4wG !Swnwq.wJ~ 

-ut;. 1.2. 

~wtlwOlllJU l .2 qbluqp}l, mubup 

b+h=i, 

R 

h=i-b, (1.6) 
WJUpupG · qtu.W 1unw2 GPtl.hlltpUJguwu qtuwmu h tl.hpUJqwugmul! hwtl.UJ
uUJp t qnpappp i pwp6pntpJmupg hUJ!iwa ~UJtliwonqntl. lfwpqUJgtl.wa b 
hUJ2tl.hgnlJgl!: bpt i > b, wuiw tl.hpUJqUJ ligmug qpwqUJli t, tpt i < b, UJU(W 
B qhtnl! gwap t A-}lg , UJJupupG tl.bpwqwugml1I! pwgUJuUJltUJ!i t: 
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ufn/fJljipwgnuI tffJpwb1l]1g 
UJu qbuwnu1 qnpbpp]! mbqUJqUJJllLU bu A h B qtmbpl1 up2h qmul[llTJ 

K 1.J.bmmu (ulJ.. l .3), pu4 A LB l}bmbJUnu nu111UJol1q I].JllltpJwUp ll!lllhmu tu 
R1 h R2 zllllfllllOllTJhp{!: liJGmhtmL. q]ltnUJuUUJ!l lmpt1qnuUJqtuu l'iUJnw
qwJpCi m1111mu tG ~UJlflwonqtpltu t.. hbmLl1 Ri zwlflUJollTJntl tJ.bpgumu a 
hwzt{bgmJg, puq UJn2hl1 R2 lllltJ.1UJonIJ.ml' b: 

'lj"lmw01JwO hnrrqnfiwl.jwG 6LL1nwqu1ip b 
a----------- -----------

ulJ. J.J. 

<!.UJUUJOUJJU fiq .1.3-]1 mfibfip 

b + h =a, 

h = a-b: (I . 7) 

<!.UJztJ.tgmJgfitp a L. b-u UJuqUJumu tu hUJJtugpfitp, l!fil} npmu a-fi 
qnzt{mu t hbmL.p hUJJlllgp, p.u4 b-u' llln£Lp: Ult 1.J.hm]l qtpUJqUJUgmul! 
ilJmup UqUJmuwup npnzmu tu htmL.p hwJUJgppg hUJut1ml. UJ112L.J:lfil!: bph 
a > b t{h11UJqwfigmul! 41PUP. IlJlllll}lllfi, lm4 hpt a < b' pwgUJuu1qwu: 

'UptJ.blP-p]lg upUzh lun!1UJOllTJI! 50u hbnillqnpmpJlllU qbUJ.PntU lilltPW
OllTJlltl l}UJJ111wgt{wa hw2tl. hgnl]gp ujuwll! umJ.npwpUlp J!Ulllltumu hG 
ma=2uu, np"[! ut2mhajlg fiJ:i.tlhlP-pUJgiiUJU JwuwGUJq wnw2wgfimu t 

t::.h2 = ±2J2 = ±2,8uu tJ.hpwqUJfigiiwfi ujuillt, p.u4 qht4l1 umUJ2 fi]1llhl11-

fllll9Ulllfi ctwuUJuUJq' !:::.h2 = ±3,6uii : 

PUzUJ.bU WJ111bU G2tJ.h1 t, qpmhuw1ntJ. A qbmp HA a1121! L. B l}bm]l 
GqUJmuwup muhgwa h tJ.bpUJqwugntU!!, hhzm t UlDWUllll. B l}bmp GP.21! 
H8=HA+h pwuwohm.l., WJUpUpu ' hlll£llJ111 l}hmp GP.21! hwl[wump t UUlfullllll 
qbmp Cipz]lu qntUUlplUO hUJUUlUJ.UllDUJUfuWU tjtpUJqUJUgmU[!: bpt UlJU 
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• 

t{t112pG pllluwohp W2 iiUJupG l.6 h l.7 1.upmUJhWJlDntpJntfiCitp]lg mt
qw11ptUp h-p uzwfillll}ntpjntUUbfl{!, WUJ.Ul qumUJfiUJ(ip 

H B : H A + i - b } : 

H 8 -HA +a-b 
(l .8) 

UpuiwhwJmmpJmfi HA +i=g qwu HA +a=g. - ajl.mwUuwU wnUJUg12P. 
pwpopmpJmllfi t antJ.lt 4wu UJ.WJilwUwl}Ulfi uwl}hphntJppg, npl! l}nztJ.mu t 
qn110]1pl1 hnppqnu h nflllztJ.mu t htmhp A l}tmp up.zp.U cµnuwpt1ntJ. lllJI} l}t
mmu zwtflwonqntJ. l}wfll}wgtJ.wb hlllztJ.hgntJ91!: <+]1mtUw1ntJ. qnpa]112p hn
pl1qnG{! hbzm t nJU12 ht B l}tml1 utizl!: 

HB=g- b, (l.9) 

WJUpfip(i ' l1hmp U}121! hwqwuwp t qnpbppl1 hnppqnUpg hillUUlO llll1£hp lU1-
lflU16najl tJ.pw l}wJ111lugtJ.wa b hwztJ.tgmJ91!: <+npappp hnpjlqnupg hwpuwp 
t oqmtJ.ht UlJG 11hUJ.12bfllltU, hpp U)1llt1Ppl1iihlt1lfll11Unt.J. nflllzntu bu up 12wUp 
qtmtpp Upztp, llflllUgpg ubl}p Ull21! hwJmGt1 t: 

§1.3. bPli:f'fl li:fif'fiMi}5U-U W U11-UlWbli:UU'U 
U~Ul-Ubf'flOI-~'Ull-lfUbf'C 

fJpljp/1 ljnpmp1wu ujuwfP flll/flflltl!! 
b"p4flp uwl}tplilltJp]l l}bmtpjl pwpoiunpJmfiuhpp npnzuwu ctwuw

Uwq hpqpp qnfllltpjwCi hhmhwfipntJ. ll11l.fl11LUfi wpmwhwJmtJ.mu t hhmhJWl 
pwUwohntJ. 

s2 
o= -. 

2R' 
(1.10) 

npmbq S-aj1muwu l'iwnwqwjpp htnwtJ.nflJ1tpJntfiG t qnpop12pg ut1GiL. iW
lflwollTJ tp"[!, 

R-tpqpp up2pfi zwnwtJ.PrtG t' 637lqu: 
bp4flp 1.J.nfllltpJwG htmhwfipntJ. 1.hngtJ.wb nu1quwfi uhantpJmfifi w-

6mu t hhnwtJ.npmpJwfi 12wnwl}mumu nUlJul hwiihUwmwqwU, hhmL.w
pwp, WJfi wphwuwpht1 w l}wphtli fintJfipul} hwutuwmwpwp lfm~p ht
nwt.J.nfllltpJmCifihpp qtuwmu, oppfiwl}, l 00, 200, 300, 1000 utmp hhnwtJ.n
fllll~JmGfihpp hwuw11 b-p uhantpjntU[! hwUWUJ.WUlWUluwGwpwp l}wqumu 
t o.8, 3.1, 1.1, L. 1 8uu: 
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Lnwwpblpfwli ujuwtft llll/fJillU[! 

~UljUICifl t, np upCi111npm}l lutnntpjillU[! hwumwmmfi [t. pw110.pmp
Jlllfi utawguwCi hhm w3Ci qmppwfimu t, npfl hhmLmfipnq ajlmwuuwfi c'.iw
nwqwJPI! upfin1npm}l mwpphp tummp3wu zhpmt11mu phl{tlhtntl wugumu 
t hpltJl}l uwqhpLnlJpfl uqwmuwup nmmg}lq qnpntl (Cil{.1.4): A qhmI1g 11'1-
mhtlJ.u B 1 qhm[! qpqw mhqwzwpctqwo AB2 znzwt1J.naj1 mqqmpJwup B2 
11J1.pp[!: PuqwqwCi AB1 L. pqwg3w1 AB2 mqqmp3mfiuhpntl qwquqwa 
wCilLJmG[! l{n[qmu t imuwphquwCi wCiltJmu, ]mlt B1B2-I!' imuwphquwfi 
utuwi: '1J1uiwCiuwCi 6wnwqwwl1 S hpqwpntp3wu qtuwmu B1B2 imuw
phquwCi ufuwlJ.! l{w11mwhw3uit{ll hhmL.3w1 pwfiwO.L.m.f. 

1 1 s 2 

q=-5=-·-: (I.II) 
7 14 R 

c 

7AJ. 1.4. 1.,,lj. 1.5. 

bph hpl{pfl qnpntp3wfi hhmL.wCipnq utuwlJ.! qwphtlJ. t c'.ipzui npnzhi, 
WUJ.W imuwphquwfi utuwtli wfihuwp t c'.il1zm npi1zhi, pwCi}l np upw ut
antpJntCi{! tiwtuqwO- t tnbqwCip}l pCintjppg, opqw ctwuhpflg, 2tpuwump6w

Cipg, 6Cizmupg L. w31Ci : 
Cfiqntfihfip, np A L B qtmhp[! qmfiqmu hfi ubq uwl{lllflilllll{WJflG 

uwqhplantjpfl tl_pw (fiq. 1.5): L..qwpflg htmLntu t' 
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B1B2=BBi-BB1. (1.12) 

npmtq BB2-I! hpltJl.fl qnpmpJwfi hhmL.wfipntl utuwtlJ. uhantpJmufi t ' &, 
BB1 = q-1muwpbquwfi utuwtlJ. uhant.?Jntfi{!: 

L..zwulllqhfip [WtlJ.lllO.nqntl ltwflilwgqwa hwzqhgm3g}l tl_pw hpqp}l qn
pinpJwfi L. imuwphquwfi u}lwgJllll utuwtlJ. uhampjntfi[! f-nq: 4muhfiwfip 

s 2 I s 2 s 2 

J = o -q = ---- = o,43-: 
2R 7 2R R 

( 1.13) 

.Qwu}l np [!Ci1µuuh1 hfip, np A L B qhmhp[! qmfil.{mu tu utq [!uqhw
ump uwl{w1u1wl{w3}lu uwl.jhpLmJPp tlJ1w, hhmL.wpwp tnhuwqwunphfi lllJil 
l{htnhp}l tlh11wqwfigmli[! UJ.hmp t hwt.f.wuwp tlJ.u}l qpnJ}l: 

l::Jvh A qhmmu mtqwl{wJht u}ltlhtlJ.PI! L. upw i pwpO.pntpJntfi[! UJ.lllJ
uwuwqwunphCi [!fiqntfiht hwqwuwp qpn3l1, WUJ.lll LwtlJ.wO.najl tl.Pw qwp-
11wgqwa hwzqhgmJgI! hwqwuwp ltu1u}l bpltJlfl qnpntp3wCi L. imuwptquwfi 
qDlUWJlllljpU utuwtlJ. UhOntpJWfi{!: 

U3uUJ.lmnq, qblaji. wnw2 u}ltlbtlJ.pwguwu ctwuwfiwlt qhpwqwfigmu[! 

tiwuti 
h=i-(b-f): (l.14) 

Ub.2mtq}lg CifltlhtlJ.pwguwfi qhUJ.PmU, tpp fi}ltlhtlJ.pwguwCi pl.a.hp{! wfi
hwl.{wuwp hfi, qbpwqwugmuI! lttlJ.fiJ1 

h=(a- f1 )-(b-f2): (l.15) 

Unqnpwpwp, ut2mtqpg fi}ltlbtlJ.pwguwfi ctwuwfiwq, wztuwmmu bfi 
qnpO-pp[! mhqwl}Jlht hpqm [Wl}lwO.nqhp}lg hwqwuwp hhnwl.{npntpJmCifib
p}l tl_pw, np}l htmL.wfipml f1-[! hwt.f.wuwp lJtlJ.fip fr.Ii L. 

h=a-b: 

U3uUJ.Punl.{, 6J1zm uh2mhqpg Ci}ltlbtlJ.pwguwCi qtuwmu, bpl{p}l qnpntp-
3wfi L. imuwphquwu utuw1uhp[! tlhpwqwuguwfi uhO-mp3wCi t\pw [hU wq
qniu: '1-w uh2mhq}lg u}ltlhtlJ.pwguwCi h}luCiwqw(i wnwith1mp3mfiuhp}lg 
uhqfi t: Pwgt1 qpwfiflg, qblaji. wnw2 Ci}ltltttipwguwu hwuhuwm WJfi qw
mwpqmu t wpwq L. c'.iflzm' umnwqnpwUJ.hu 1,5 wuqwu: '1pw hwuwp 
UJ.PWqmJ1qw3mu lt}lpwnmu bfi Uh2tnhq}lg fi}ltlhlltpwguwfi bqwCiwq[!: 

Pfi[UJ.hu hw3mfip t, qflmuwfi c'.iwnwqwwl! hwli'[!liqumu t Ci}ltlhlltI1'1 Il'1-
mwlt}l aj1mwuuwfi wnwfigpp hhm: ~wppw[wl}lp pzm.tiltI! ut2mtq ph(lhtm 
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qhlllPmu, hlllpplll~llltPP lllnwfigp[! qwnumu t hnppqnGwlJ.wG: ~tmL.wpwp, 
G}llf hJl111wguwu hwuwp wuhpwcthzm ajlmwuuwfi hnppqnGwlJ.wG ownw

qww umwGwtm UUiwmwlJ.ml pwlfwqw(i t, np hwppwiwtJ1p wnwugp[! LlJ.Gl1 
qmqwhhn ajlmwlJ.ll ajlmwuuwu wnwGgppG: UJq qhlllPntU hlllppwiwt!J.}l 

pzmplJ.[! lJ.bGmpnu phphLlJ.u aj:Imwfiuw(i wnlllU9!1t! lJ.11wnGw hnppqnGwlJ.wG: 

'UJ.ltlhLlJ.pwguwu ctwuwGwlJ. itutJ1w611I1hPI! mt11.w11Plfmu tfi UJntGlJ.w1-
utpp (6arnMaKH), pL.bn(ibpp (KOCTbinH) qwu hnajl Uh2 Jul}1tl_tua tPWJUlO 

ggplJ.Gbpp (KOJlbllllKH) tlfllll : 

~nppnpq qlllup GJ.ltlhl.Ppwgmug ppwlJ.wGwgGmu tu 30 wuqwu (30x) 
Junznpwg(illl1 qpmwlJ.ntl L. 25" pwctwuuwu qp(i muhgllil qtwGw6L. hwppw

iw!Jmtl octmtl_wu GJ.ltlhlttpGtpntl_: 'UwJuwmtutl_wa hwumwp 2112wumu 

pwpomupwJpG hwGmJpwJpU hpuuwtl_npntu umtqantu tu IV qwut1 GJ.ltlh

tPPWJ}lU tlJ.llllJ. lJ.wu pwg gfivwgpuhpp mhupntl_, npnup hhtitl_mu tu wtl_h1P 
plllpop qwup uhlJ. lJ.wu up pw(ip t1wlJ.bmtpp(i: 

HB-1 GPtlhLl111J.1 (GlJ.. l .6w) hwpptuitui.lJ.p pzmplJ.ll qpntpJntUg lJ.lllphl.P t 

mtuut1 IunznpwgmJgp ut2' ihhnwuw1ntl 11).lmwlJ.11 olJ.muw11wJJ.1G OWJPP9 : 

~llll}1w611I1ntl hwztfhgmJg gGphpgtpu ctuiuwuwlJ. qtwGw6L. hw11pwiwtJ1p 

pzmP.lJ.l! Uihmp t LJ.lG]l. wUUintttuJli lJ.hGm1mumu: 'l-pwu hwuwUiwmwuJuw
umu t lJ.nGmwlJ.mwJpU hwppwiwtJ1p GhppL.]1. uwu]l. bplJ.m lJ.hutpp hwuw

mhqmug (GlJ.. I .6p): 'l-pmwJulll1ntfwlJ.ll L. Upw hbm Uptuupfi q1wuw6L. hWJl

PlllitutlJ.p phpuwfi qhlllPmu tl_tp2}1Cipu lJ.bubpg ib(i hwuwmtq411, npp qhUI

pmu iwt!J.w611I1ntl hwztf bgmJg w lJ.wpbJ.li tl_bpgutr 
'UJ.ltlbJ.lip HB-1-g mlip 31x Iunznpwgmuntl_ aj:ImwlJ., 17-25" ptuctuiCi

uwG qfiml qttufitu6L. hwppWillltP, OUIUl]l.lJ.wlJ.wCi UJjlpqUWJWOI... hwuw

lJ.wpq, IlJlP u}l2ngntl_ pzm}llJ.p bplJ.m hplJ.wJfiWqlllfi lJ.buhpp hU!IllU[! UIWUl

lJ.bptl_mu t aj:ImwJuilll.ntfwlJ.11 11pwfip 6wJu lJ.11I1UmU wupwgtl_wo hwmmlJ. 

mnup.mu: '1-l1mwlJ.11 gwfigwph1hp[! Iuntt lJ.hpU1ntl wupwgtl_wa tfi 2112wfiw

lJ.PCi L. intfibfi m1111.l1i UIIDmmwlJ.Cibp: 

qL.wgpnfi U1mntu1wlJ.ll (16) uJ.12ngntl_ mqqwo}lq hwppmpJtuU ut2, ni_ 

uta wfill)wfi mwlJ., lJ.wphLJ.1 t pbpb1 aj1mwiu11I1ntlwlJ.[! L. tlt112l1Cipu hbm u11w

upfi lJ.nfimwlJ.mwJJ.lG qtwfiwoh hwppw2wl}1g: 'l-pw hwuwp, Citnl.hl.Ppg 

ulJ.qpmu phpmu bfi wzJuwmwfipwJl•U rwmpJwfi ' CiwJuopnp ummqtl_wa lJ.tnp 

hwpptui_wi.llntl (15), }lulJ. i.tuq1w611I1ntl hwztfhgmJ9 (!Uphpghl1ll9 wnw2 q1w 
Ullloh hwppwi_wl}1}1 pzmP.lJ.i! pbpntu bfi lJ.bGmpnfi · tthwgpnfi U!Ullltmwqntl_: 

p mwppbpntpJmfi WJL CiJ.ltlbl.PpGbp]l., HJI-3 Ci}ltlb1J1pp (CilJ.. 1.7w) aj: 

mwiullilntlwlJ.Ci mu]l. ochufiqwlJ. null!fiJwlJ.Ghp h hwmtl_wawlJ.lliluhp, npnfi 

lJ.wqumu bG Oll!mP.lJ.wlJ.wfi pwpopwiwt!J. hwuwlJ.wpq: UJCi huwpwtl_npnq 
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J!llU t {!UotmGnuI qlllUllllflhtm illltpmu(ibp pUiUIOU @UllllUUWU hnppqnuw

lJ.w(i, WJUUihu tt ptp ownwqwwmt: "lltp2pfiu GzwCiwlJ.wumptu [!liiltWJ
umu t qnpappp oqmwqnpantli[! mtqwupp mwpptp :t>P.qplJ.w-wziuwflhw
qpmlJ.wfi llllllJUWUUhjllllt~: 

utJ.f.6. ufll/b/ftP HB-J 

w) !!G!J.hwump uitup(!, 

p) aj!Ulwqjl uitunqw4wo llWZU1!! 

(hwziJ.tg ntJ9!! · 1766); 

1-oljmuwp, 2-mqqwu, 

3-ljnCiUJwljUJWJjlCi qtwCiwc:\ t. 
hwppw~wtjlp jlpwCi, 

4-ltptuwutp, 5-ajltruutunqn!J.wlj, 

6-CizwuwhwU1Jl4, 7-opJhljUJpq, 

8- ajluiwtunqn!J.wljjl wtipwgCinl\ 

UjUlntU1WI\, 

9-ajlUJWqjl mqqnpqnq UjUIIllU1W4, 
10-Ulptqtp, 

I 1-hwppwptp UjUlntUlwljGtp, 

12-t.nnUlwCim qtJuplt, 

13-quuiwCiwljwiJ.np ptppp4, 

14-CijliJ.htJipjl nt'll\Wc:ljlq wnwCigpjl 
UJU1Ultiw(i unCiw4w1, 

I 5-tunp hwppw~wtjl. 16-ttt.wgjlnCi 
UjU1ntU1Wlj 

Ouim]l.lJ.wlJ.wfi pwp6f1WillltPI! mfip pwpomupwJpU uwfipwpbthpntl_ hw

mntlJ. gwug, npg wupwglfwa t qpmwlullilmlwlJ.ll UIIDmuw(i hnp]l.qnGwlJ.wCi 

wnwugpp tl_pw: 8wug)l. pw11cimGpwJpG uwGpwpb1bppg Ghpph, hnppqnfip 

CilJ.wmuwup 45°-p mwlJ. llPlfwa t hwJbl.P, npu wG11Pw11wp6Cimu t gwfigp 

up2ntl wfigfinq LillJUI!: lf-pmwlullilntlwlJ.ll UlbUllilillPJWCi qwzmmu (CilJ.. l.7p) 
hpL..tuu bfi wlizwpct gwfigp (19), (20) L. (21) uwfipwpt1hp[!, pfii.uitu CiwL. (23) 

pwpomfipWJpU uwfipwptuf wpmupwuiwmtl_wa (22) zbpmntl_: 

'l-)1.mwJuilll.ntlwlJ.ll pbpuwfi l}1nl}1nJuuwfi htm (23) pwpomfipwJpfi 

uwfipwptw l}1nJumu t ajlppp I... ajlmuwfi wnwugp}1 hnppqnfiwlJ.wfi qpmp

JWfi ctwuwCiwlJ. hWU[!UlJ.fimu t gw(ig (20)-)1. up2pu lmp]l.qn(iwqw(i qbplJ.ll 

hbm: 'l-pmwuuwfi hnppqnGmlJ.wG ownwqwJpntl_ wzJuwmtwu w(ihpw

ctbzm t (23) pwpomfivwJ}lG uwupwrtm hwu!!GlJ.bgut1 gwGgl1 u}l2}lu (20) 
hn1.PqnGwlJ.wCi qapljp htm, q1wuwcih hwppwi_wl}1l1 pzmplJ.g pbpb1 

lJ.hGmpn(i L. w2Juwmbt p(i~Ultu Iuntt (iPtl_bJ.lipntl' npnzhtntl tl_hpwqwGgmul! 
1.2 L. 1.3 pwfiw6L.hpntl_: 
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w) 
4 

11 

P) 

ulJ. I . 7. ufn/b/}lp HJJ-J 

w) 11GriflwGmp mhup{l, p) 'lt1mwfunqnqw4Ji mbunqw4wo qwzm11; 
1-o4tUWfl, 2-mqqwCl, 3-hw(lpwiwitJJi 2fl\JWGw4, 4-utwzmutwGJii Wutw4Ji, 5-UjWUlJWfi, 

6-'lt1mw4Ji WU(lwgGnq UjU1nunw4, 7-'l!JLJJw4Ji OpJh4mJiqwJJiG uwu, 8-CizwGtuhwmplj, 
9-4Ln[l hwppwiwitJ, 10-qllmw4Ji mqqnfl.ll'lq UjUlntLJ1w4, l l-11J1qwO-pWJpG UjlJlntUJw4Ji 

wClgp, 12-pppbqjll), 13-hwppwpbp utmnnnw4Ghp, 14-tnphqh[l, 15-mqqnp'lPl Ujtnntuiw4, 
16-wupwgfinq uttnmuiwlj , 17-rlfunwljJJ UjWUJJWCl, 18-iwtjlwanq, 19, 20 h 21-gwGgp 

fippwqobp, 22-W[lO"wpWUjWUl zbflUI, 23-pW[lOntfipwjpG Cl[1ptuqoJi4 
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'1-bUJ.ll wmu2 tqwuwljJl qtuwmu, pbp 6lllnlllqwn~ntl G)ltlb1Pplllguwu 
ch:uuwullll{, tlbpwqwugmun np11zmu bu hbmLJwt pwuw6L.ntl 

h=K(n-b )+i-11, ( 1.16) 

n11mbq K-plll[lOJllllillltfl)l qnpbwlt)lgu t, 
11-iwtJ:iw<irajl qpw u}12)1u glllGgwpb1ntl 4wpi1wgtlwo hlllztlbgntJgG t , 
b-iwtflw6najl tlPw (23) uwUplllpb1ntl 4illPJllllgtlwa hlllztlbgmJgG t, 
i-4lllJWUmu UJ:itlbW.p)l pwp6pntpjntUU t : 
bpt q)lmwlm mqqb1 iwtJ:iw6mllt tWlll qnpo)lp)l pwp6pmpJwG 4bm)lu, 

m.1u)lupu tull}lllhntlbt i = 11 U}tUJuwUn, lllll}lll h tlbpwqwugmu[! lJ.W.G)l 

h=K(n-b): (1.1 7) 

Ub2mhajl.g UJ:itlbtl1pwguwu qbuwmu, pbn 6lllnwqlllJp)lg oqmtlblltu, 
ljmUhuwup' 

( 1.18) 

h=K(a-b )-(K-1 )(n.-11b), ( 1.19) 

11pmbq a L b - hWUWU}llllfiWUlulllUUlplllp hbmL)l L wn2L)l illltfllll6nqbp)l 
tlPw pwp6mGpwJ)lU uwGplllpb111tl l}lllpllWgtlwo hwztlbg11tjgGbpu bU, 
11. L nb - GntJG illltJ:iw6nq bpl1 tWlll u)12)1U hn11)1q11uw4wa glllUgwpb111tl 
ljwpi1wgtlllla hlll2 tlbgmJgUbpJ!: 

bpb u}12)1U hnp)lq11Ulll4wG gwGgwpblJ! hbmL)l L wn2L)l illltJ:iw611qb
p)l tWlll mqqb1 UmJU pwp6pmpJlllUJ! (11a=nb), lllll}lll 

h=K(a-b): (1 .20) 

Cl-11pappl1 U}tntnulllU lllnwUgp(! UwluwUihu mqqw6)1q qpmpJwG pb
pblm hwuwp, U}lllmtlwUqwUp tlPw wupwgtlllla t lJtnp hwppwiwtJ:i : ~lllp
JllllillltJ:i)l L ajm1w4J1 gwUgwpb1tp)l hwuwp U)ltlbtl1pu mU)l mqaj1i U}tnnt
mwljUbp: 

UztuwmwGp)lg wnw2 U}hmp t 4wmwpt1 fi )ltlbtl1p}l ummq.iuuubp: 
UUhpwcthzm t lllll}tuhntlhL hbmLJWL U}lllJUWGGbpJ!: 

1. q.1wtiwdli hwppw; wtf1ft wnwtigpp u1bmp t nuzl/whw1wg !fttift Oft

tfblftpft UJWWUWU umwtigpftu: 

UJu uuunqntuJ! 4wmwptlmu t WJGU}bu, J:iUill}bu pbill}lllPtnP hwuw
Uuwu ullllnqntuJ!: ~wppwiwtJ:i}l wnwugpJ! mhqwqpmu bU 11pLt hwppw
pbJl U}tnntmwljJl mqqnt_pjwup, hlll[l,Plllillltfl}l pzmli41! upwU11tl pbpiuu bu 
ljtUm1mG L U}mmmu 180°: bph P2UlP41! 4tam1mumu i t. lllll}lll hlllppwiw
tfl}l mqajli U}lllllttnllll{ntl pzm[t4l! mhqlll2lll[lchnu tu qhUJ.ll 4bGmpnu zbq-
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t1.wo m11hllJ1 (pwctwfinnHibp]l) l1hu]l ,1_w$ntl., L hbmn, fi]ltl.hLllp]l hwppwpbp 

UJmmmwJ.intl., finp]lg pbpmu bfi WJfi qhfimp.nfi: l.J11qfibtntl. ummqmlll! hwu
fimu bu fiptufi, np 180° UJllllllhlllt9 hbmn hwppw,1_wip11 pzmJ14I! ufiw 4htim
pnfimu: 

::>wtiiwonajl tlPw hwztl.hgmJgJ1 hwpuwp L hbzm gfiphpguwfi hwuwp, 

lmpjlqnfiwJ.iwfi gwfigwpbll! UJbmp t lltrl'lWhWJW9 tl1Gjl fijltJ.hLllpl1 lltrlrtW-
6]lq wnwfigpJ1fi : liJu UJWJUwfi]l UUllltqllwG hwuwp fil1tJ.blJlpjl hwppw,1_w 

tl1J1 pzmjll.i.g pbpntU bfi J.ibfimpnfi L 30-500 hbnwtJ.npmpJwli t{pw, zbUpjl 

UJWllljlfi Uzmu qbmg WJfiUJbU, np WJfi hWU{!fil)fijl uh2mtajl gwfigwpblJl 
hbm (qwu 2wt11wonajl t{pw qwp1µuu bfi hwztJ.bgnljg): q_npbJlpll ujlqpn
ubmpwqwfi UJmmmwJ.intl fiJltlhLPPI! qwfi11w11 UJtnmmu hfi J1p m11qw6jlq 
umwfigpjl zm112I!: liJll gfipwgpmu J.ibmg ll)lzm UJbmp t qmfitU1 phLll t{pw 

qwu hwztJ.bgntJ9I! i llJhlllp t tllntllntutl]l: bpb phm qbm)lg zbqtJ.mu t , pm
LWgfimu b(i qjlw'.}>11wqllwjjl UJUlllllllW4I! L UJUlllllltU WJfip1ufi, ujlfi,1_L UJlUJ
UWfi{! pwt}wpwp@, npjlg hbmn UJUlllllllWlJI! finpJ1g wupwgfimu bfi : liJU 

umn1qmll[! J.iwmw(ltl.ntll t hwppw,1_w$jl L qJ1mwqjl q)lmwfiuwfi wnwfigp

Gbpjl qmqwhhnntpJmfi UJWJUwfijl ummqmupg wnw2: 
2. 'l-/11nwljj1 IJ111nwutfwli wnwligpf! UJbmp t f11lift qmqwhbn hwppw-

2wtftj1 wnwligpftu: 

UJu ummqmug qwtnwpt}mu t u]lLfimJfi qb]l 4P4fiw4]1 fi]ltl.hLllpwg

uwup, lUJU!Ilipfi , fiJ1tlblJlp]l L 2wt11wonaj1 mbqbp]l t.Pntllntuuwup: 
~lllUlll<'ituJG fiq. l.8-]l mfibfip 

h=i1-(a'1-x) L 

h=(a'rx)- i2, 
npmbfl}Ig 

2 2 
(l.21) 

]luq 6]lzm hwztl.bgmJg 
(l.22) 

q_npb]lp]l t1Lwgpnfi UJUllltutwlJntl. lmp]lqnfiwqwfi gwfigwphlI! qfimu 

tfi npnzt}wb a2 6]lzm hwztl.bgmJg]l tlPUI, np]l hbmLwfipntl. tnhUilil.ntPJWfi 
11wzmmu hwppw,1_wip]l pzmj14]1 hwuwmhqt}wb b'luJphpI! 4zbti_tlhli : .Pzm]l-
4]1 bwJpbp]l hwugfiqbgmug qwmwptl.mll t hwppw,1_w$]1 mqqw6 ]lq illllflP2 

UJmntmwqfibpntl., npnfip mhqwqptl.wb bfi olJmuwp]l 4ll'lll]lg' UJtuhUJwfi]l,1_ 

lJwtiiwfIJiIB hhmLmu: 

16 

(J ' 
- I 

I 

-------------

Ii 8 

-... 
a~ - - - - - - - - - - - - - -... 

u~. J.9. 

u~. 1.8. 

::>w$UI6ru1ntl JmpwpUifiiJntp Uifi
qwu hwztl.hgmrn 4UIMllllnt9 Uinw2, mb
UllllntPJWfi qwzmmu, ttLmgJmfi UJmnt
mwli]l oqfimpJwllp I111wJ.iwGwgt}mu t 
qtwfiw6L hwppw,1_w$]1 mbti_wqwJntU' 

pzm]l4Jl bwJphp]l UJWmqbpfihpjl hwllw
mbti_uwup (fi4 .1.9): Qfiq npn1u fiwtumUJhu 

lJtnp hwppw2wtll]l pzmJi4I! phpntu bfi 
qhfimpnfi, np{! hfiwpwtl.npntpJntfi t gfi
obnfimu l)wmwpht ttLwgpnfi UJmntmw
q]l tPnPP pt}ntl. UJUllltJutfibp: 

Unwfigpfibp]l qmqwhbnntpJwfi 

ummquwfi WJU b11wfiwqg ,1_]1 UJWhwfi-
2mu qJ1mw4]1 ~nl)muwguwfi tiintiinluntpJmfi , np]l hbmLwfipntl. pwgwn
tl.mll t q}:Imwfiuwfi wnwfigpjl mbqwzwpct{! otimuwpwJ]lfi 011wlI]l qwu 
'.}>nqmuwgfill'l nuUJfiJwli]l lli 6]lzm mhqwip11Jun11l}19 (Gbpp]lfi '.}>nl)muwgm
llml qJ1mwqfibpn1u): UJu bqwfiwli]l pbpntpJntfiJ! qnpbjlp]l pwpopntpJwfi 
UJWhwfi2tl.ll'l 6zmmpJwUp lufiwupntl iwtllmllfi t: 
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§ 1.5. P."U.Q"UUSb£tliltU5'-lfFl "1-f'lSU"UUU"U llfl.U"UB.Qfl'-l 

"UP.'-lu I.PPL. bP 

'-ltp2pG ch.uuruCiruqCitpu tWJG 1.11wpwamu bu umwgb1 aj1.1.11wGuwG ru
nruCigpp wtJ,umurum qbp1..4ntl hrl11pqnGwlJ.wu 1u1mpJwli pb1ulm1 utitJ.bLtipCibpl!: 
liJI} UJ:i.tlbLtipfibpJ! ita 1..4whwu2mu iUJtflruoI1IJ.ntl hwztJ.bgmJg J.!Cipbpgbtmg 
wnw2 hw11pwiwtfll1 pzmrY.I! tuGwu-
pntJ. pbpht lJ.bUmpnfi: Cl-npo]lp]l WJl}
ut.tiu]l qrunmgtJ.w~J! Guiwuumtu t 
ru11ruqrugGt1 GJitlhl1111ruguwU qnpb'J!U
pwg[!, pntJl t mwum wztuwmt1 Ili 
qwJmfi qpmfimfibpp tlJiru (6whl16, ru
tl wq whrl11.) L q ru Ci tum u t h ru p.p W i UJ
tfl ]l pzm]l.Y.Ji ni ot1zm 4tfi1.11pnG ptpt-
1mg wnw2rugwo utuwur UJ11ut.tiu]l 
lJ.runmgtJ.wop mfibgllIJ. qnpap12fitpp 
ptl}lG t UJ.WtnqwCimu HCM-2A up.tJ.b
Wlll! (filJ..1.10), npJ! HCM-2 Ci}1tJ.bu1pp 
lJ.wmw11t1ruqn11otJ.wo mwpp t11wlJ.G t: 

uq. 1.10. 

vJitlbLtitiJ! qruqutJ.ruo t hp.hp hwppruptp 1..4um1mrulJ.Gbp mlihgI1IJ. 1..4rum
tJ.ruUqwG]lg L @mwtum1ntJ.wY.Jig, np]l opJhlJ.mJitlruJ]lfi OwJfllltU, q1rufiwoL 
Y.wtfltup]ll}1 mruq, mbquuJ.nptJ.ruo t nu1..4GJrulJ.ruJ]1Ci lJ.nuuitGuwump[l: '-ltp-
2]1.fiu qUJqtitlUJb t t11lJ.m nuuiGJUllJ.Ghp]lg, plllgruurulJ.ruG · hlllpp-qnqrutJ.np (l) 

u l}Plllqwfi' hrupp-mnmg)l.4 (2) (filJ.. 1.11 ): PUJgruurulJ.rufi ( l) nu1..4fiJrulJ.t! J!Ul}
qplJ.Illl w2wGruY.JiG ruu11wgtJ.ruo t LilllU pruplllq ubwwqrutruptppg (4) qrutu
tJ.wo unCiru4wt (fiq. 1.11-]1 tl,pUJ gmJg t tnptJ.wo hpqm ubmru11ru1wp): Prugru
uwlJ.wfi nuuiuJWlJ.1! h llllfiwqrulJ! hrutJ.ruuwpwlJ..zntJ.ruo tfi hwlJ.wlJ..znntJ.: Lpw
gmgl1L qpruqrufi nuuiGJWlJ.I! (3) Opjhqtn]l.4.}l htw ruupwgtJ.ruo t uphGntjG 
zr2wGwlJ.mu L pntJl t wwt.tiu qjlmwl.jJ1 tnl:iUI1IJ.lllPJlUU qwzumttl UtnUJUUJL 
humwlJ. uiwmqbp: 

11-]lmwfiurufi wnruCigp]l a wfill.JwG mwq ptpuwG qtuwmu, zwpctru
qwG hwuruqrupql! pbptJ.mu t 2,5 a wGll.JruG mruq: Pwgruuwqrufi nuuiGJru
Y.P H' lJ.btnl! ouiml1qruqwG wnwGgp]l Gqrumuruup mt11ru2wpc'1.Jmu t h ub
bntpJwUp, npJ! hruuburumwlJ.ruG t a ruGluwfit! h l GJitlbll1pruguwG ph}lfi: 
PwgruurulJ.wfi nuuiGJw4]1 .'pnlJ.muruj]lG f hhnwtJ.mpJruCi h l Ci]uJ.tLtipwguwU 
ph]l hruJlruptpmpJntGJ! hruztlwo t ruJUuthu, nJl UJ1ru qJluwtlnJl lJ.btnp mt
qwzwpd"J! ptpmu t ajlmwCiuruG nlil.Plll! a wfill.JmCintJ. · ajlmwlJ.]1 pbpuwG 
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luuqrunmlJ. Illll.ll.lllPJlllUp: UJuUJlrnml A qtmp UJ.llltnlJ.hPt! hruUajrnrugnq A' 
lJ.htnJ! 1.rnmu t gruUgp hnppqnUrulJ.wU ptLti tJ.pru: 

uq. !. JI. 

HCM-2A G]ltlhLtip]l firutufirulJ.ruU mbqrulJ.ruJntUJ! lJ.rumruptJ.mu t hwp
PlllillltPP oqfimpJrutip : ::>wtiiwonqp tJ.pw hruztJ.bgntJ91! tJ.bpgGmu bG w
nruCig mzruqpmpJntG qrupoGl:i1m hwppwirutli]l pzm]llJ.PG, pruCip np mhqw
lJ.wJUWfi ozmntf}jlllGJ! L lJ.nuuitGuwump]l UlllJlppGntpjntGG wpmruhwjtn

tJ.mu bG uiwmlJ.hpp wpmrugn1uwG npwqntJ.: 'l-]lmwtuI1IJ.ntlwY.P ±8'-)l.g rutJ.h
Lti ptpuwfi qtuwmu wpmrugn1mul! qwnCimu t ruGprutJ.ruprup: 

HCM-2A Ci)l.tlbtJ:i.pJ! bwnwJntU t )l.CicttGtpn-mbtufi)l.lJ.wlJ.wG Ci]ltlt
Lti11wguwfi hwuwp: 

'UptJ.btJ:i.pwguwa ch.uurufirulJ. oqmruqnpomu tfi '-l.v. '-llrnnglJ.m hruuru
lJ.wpqp tflw Jtnh, hpq 4I1IJ.U i wtflw<lI1IJ. bp (Ciq. 1.12): '.)wtfiwarutJ:i. uL 4I1IJ.tl]l 
tlI1ru pruch.ufimufibpt! u ptJ.ruqpmul! lJ.rumwptJ.mu tfi uh GtplJ.ntl, pulJ. UJillU, 
lJ.rupu]lp tin11u]l tJ.pw' lJ.wpu}lp GhplJ.ntl: Ult lJ.I1IJ.il]l t.lpru LrutiiruorutJ:i. qpnU 
hwunGlJ.Cimu t Cipw lIJlGlJ.P. (Gbppup hwppmpJmfi) htm: tnupu]lp 4I1IJ.il]l 
tJ.pw irutflworutJ:i. qpnG 1..4bmp t LtiGJ:i. l}pUY.Jig gwop ni 1..4wlJ.wu, }2UJCi 40 
qtgt1ubmp, ]lulJ. uphGntJG lJ.nliutthlJ.tnp qmJq irutflruon11bpp lJ.pmGlJ.GhpntJ. 
tirull'lrugtJ.rua hruztJ.hgntJgGbpl! ppruppg 1..4tmp t mwpp bptJ.bu l oouu-ntJ.: 
::>wtflworutJ:i. hplJ.m 4I1IJ.Uhpmu ti JntprupwULJmp qbg]lubtnpJ! ptJ.ruqptJ.wo t: 
liJuUJ..lmml., tpb up irutiiruonq}l lJ.rupu)l.p tpbuntJ. lJ.rull'lwgtJ.ruo hruztlh-
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gmJgu t 5473, wlllw bp\um(ll1 iwtlJ.wanri.11 qwpujl.p bpbuml lJ.w(ll1wgqwO

hwz4bgnLJgJ! lJ.tJ1Ci11 5573 1.J.iuu 5373: 

w) p) c+) fl) 

uq. 1. 12. ufll/lilflpw;/w ,i_wlj1111dnl/lip, tf1112f1ltOlip f, pulin 

w - uli ljnf/lf, p Liq - qwplfftp ljnf/ti bp, 

fJ - qwJum/ft 1wt/Jwdnf/, b 1.i q - uw2M, t -plibn 

L.Mbtl1pwgmu qwmwpbtJlu iwtlJ.wonqbpJ! uiwhmu bli llU\11.tuapq 
Ill:J.ppntl, upwug tlpw wupwgtltuO- lJ.tnP htuppwiwtlJ.bllP U}12ngntl: "lwmw
JJ:l.U rumzuwGpzbpl1 UMbLliptujpG ]!GpwgpGbppu tiwuiwlJ.guwG qhll(pmU, 
oqmwqnpamu bG lJ.wtuntlJl iwtlJ.wanri.bp (Ciq. l.12q): UztuwmwG12Gbpl1 
uqqpmu iwtlJ.wanqbpJ! mnmqmu bG, npUJ.buq}1 tlhp2puGbppu pwctwGmu
GbpJ! tJlubG upwmbuwq l.t htuUUIUlllitnWUtuwubu ppbGg wu4wuwqwu bp
lJ.tupnlpJWUJ!'. :::>wtlJ.wanajl bpqwpntpJmUJ! l.t Gpw pwdwGmUGbpJ! n1mzmu 
tG ummqpi ubmpntl qwu uptJi.ubmpwJJ:i.G pwctwGmuubp mubgnri. 6zmtJ.wO
UlllIJ.lllWUlb iwtlJ.bpt1qntJ.: :::>wtlJ.wanajl qbgpuhmpwJJ:i.u pwctwGuwG npnz
uwu uiwmwhwqwu utuwm ill(bUlp t qbpwqwugt1 ±I uu, puq wupnri.2 iW-

tlJ.wonqp bplJ.wpmpJwu hwuwp' ±2uu: 
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<,wztlbgmJgGbpJ! tlbpgumu bG gwGgp 
up2)1Ci hnppqnCiwqwCi pbtntl, I!Uil npmu aj1-
mwqp mbunri.mpJWU qwzmnui upwCip w6mu 
bu tlbpl.t!ig Gbp12h: U 1.J.qpmu hwztlnul bu uhm
pbpJ! l.t qbgpubmpbp(!, mJumhbml.t uwum11-
uhmpbpl! l.t, tlbp2tuL4bU, WWWiWtlJ.ntl ' UptJl
UbUlphp]!: L.qwp 1. 13-p tlpw hwztlbgmJ9(! 
hwtlwuwp t 396: 

f"\(i cthGtpwmb)l1CipqwqwU u)1tl btJlpwg
uwti ctwuwGwq iWtlJ.wanqbpp mqqwopq 

ul/. 1.11. 
aj1ppntl L4Whhtm hwuwp intGbu hwppwiw

tlJ.bp: vUwu I}blllPbpmU, bpb iWtlJ.tuanqntl tlbpgtlwa hwztlbgntJ91! tlJ.n12p t 
1 Ubm1ipg, Wll(lll iWtPWOilflJ! mbqwlJ.WJillU bu IlU\!l_lUO pq WiPWillltPiltl, 
)1ulj_ bph hwztlhgm.Jgl} UbO t 1 Ubmppg, Ulll(W pwUtlnp(! I}UlUI}Wll. 6n6mU t 
iWtPlllOlllll! qbUJ.11 ppt(i l.t pp tu pg · q]lmtUGUwU 6wnwqwJppu mqri_w
hwjlllg, pu4 ajnnmm tlbpgUmu t tUUbGwtlJ.n12p hwztlbgmJgJ!, npJ! hwutU
tqwmwutuwumu t iwtlJ.wonqp mri_qwopq 111mtpJWU(!: 

§ 1.7. OU<I>U:Jn'l..P usn1-q_n:Hre t;t.l ~t;SUQfiSfit-lJC 

:Jwiftwdmz/1 1/pw wtfpwglfw<7 lJ111p bwppw1wiftj1 wnwfigp[J Uj/Jwp t 
!l1Ci/1 qmqwb/Jn lwlf1wdmlj1 wmuCigpftCi 

UJu uiwJtiwup utrllltquwu hwuwp mqqtlwb GMbll1p(! pbpmu bG wz
tutUmtUupmJtiu I}PDtpJtuli l.t mbqwI}PDtU npl.tt qbmmu: L.pwupg 50-60u hb
nwtl.npmpJWU tl.Pw iWtlJ.tua1um qUmu bu wump tutlJ.tlwO- pl.tbnp, uwzpqp 
qwu tlJ.tuJmb ggp.qjl. tl.J1w : L.ptlbtJlpP. Ill:J.mmtunri.ntltU4G mri_qmu bti mqri_w
at1q iuunpJtuUp ll(tuhtltuO- iwtlJ.wa11aj1u: ~.ttp2l:J.upu up lJ.llIJ.Ul! hwUJ!CilJ.bg
umu b(i U}ttlbll1pp gtuugp Ill!l_flUIGpq pbtJ.1 hbm: l:Jpb WJI} ctwUWUWlj_ l}lll.[l 

hwppwiwtlJ.11 PZtnl14C! hwJmutlJ:i. wuuimttuJp qhGmpnUmu, WL4W LllWJUW
GJ! L1u1up pwtlwpwptl.wO-: bpb pzmJ:i.41! zbqtl.J:i. UIUll(lllllUJP qhGtnpnupg, 
wuiw u1whuiwGbtntl iwtlJ.warulti lJ.mlti Lt gwGgp IlU\!l_tuapq pbtJl hwuwmb-
11.llltlJ!, hwppwiwtlJ.!1 m111tlii ll(trllltmwt1ubpntl PZml141! pbpmu bU wuuim
LWJP qbGmpnG: UJGmhbml.t 1ll1umaj1 hpwhwuqntl pwUtlnp(! UJ.UltniltU t iW

tlJ.wonq]! 90°-ntl l.t hwUJ!GlJ.bgumu iwtlJ.wanaj1 UJmu 4nri.C! gwGgp nlilqw
a)1q pbLJ:i. hbm: bpb pzml14l! hwJmutl.11 wuuimtWJP lJ.bumpnumu, wuiw 
ummquwu UlWJUWU(! qlJlul1 pwtlwpwptlwO-: <,wqwnwq qbll(pntU hwppw-
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2wtlip m.11.rl.P2 upnnnnwlJ.ml pzmplJ.J! pbpmu bli wUU}llllWJP lJ.bCimpnCi: U3u
U}hu lJ.plJ.Cimu tu ummqmuCi wJCipwCi chuuwCiwlJ., upCi2L. np pzmrlJ.1! 2wtliw
nnajl bplJ.m qpmpJWUp tL qmCitJ.li ub2mt11mu: lilllP hwppu12wtlil1 ummqm
UJ! lJ.wmwpmu hCi wutCi op, wz}uwmwCippg wnw2 L. wupl1Il2 opt[w J!Ci
pwgpmu hhmhmu, npll}huqp WJil U}WJUwCi[! tluw}umtJ.li: 

~wij1wdJ1I/.bpj1 ljwptlj1p L uu IJ11I/.tlbpj1 qJlllJUJljiufi fiJ12bpft wwppb

pmp1mfifibpft flJlfl2fllV[l 

Opnznu.lCi ppwlJ.wCiwgCimu hCi 2npu Cit[wqnt[: UlJ.qpnui mt11w11I111LU hCi 
CiPtJ.hlliPI! h }uCiwupnt[ phpmu wztuwmwCipwJpCi qpntpJwCi: liJCimhbtnL., 
CipwCil19 20-300 hhnwl[npmpjwCi l[pw puhn!ihpml, UwzplJ.Gh)11ll[ lJ.wu lPWJUlb 
ggplJ.CihpntJ. wupwg!imu b(i 2npu lJ.hmhp: <,bmwqntnl[nq (WtPWOllilG lltTJ.f1W
npq qpmpjwUp hw2nJ111Wpwp tnhf1wqpn1u hCi WJI} lJ.hmhpp t[pw, GtitlhJllpll 
ajlmwlJ.Ci ntqqmu 2wtliwonIJ.!1Ci, qtwfiwoL. hwppw2wtlip pzmP.lJ.1! phpn1u bli 

wuU}mtwJp lJ.hCimpnCi L. tJ.hpgfimu 2wtliwonIJ.ll uh m lJ.wpupp lJ.UTJ.UhpntJ. qmJq 
hwztJ.hgmJgCitp: Owqiwonajl lJ.wpupp tphunt[ lJ.w(lilwgt[wa hwztJ.hgmJ
gCihppg hwCihtntl uL. hphunt[ lJ.w(lilwgt[wo hwuwll}wtnwu}uwfi hwzt[hgmJg
fihp[!, umwfimu tu 2wtliwonIJ.ll qpn Cipzhpp npnCihtJ1 mwppbpntflJlllUJ!: bpb 
CitJ.wqCibpn1u umwgtJ.wo w1l11Jmfip!ibpp up2h mwppbJlillf'JlllUi! (}1 qb
pwqwCigmu 4 upwubmppg, WU}w npll}hu tJ.hp2GwlJ.wCi mwppbpnt}:'JmG J!Ci
qmCimu b(i 2npu Wlll}JlllUpCibpp up2pu ptJ.wpwCiwlJ.wCi(!: <.wlJ.tunwlJ. 11hUII!lllU 
2wtlimuCibpf! 1.JplJ.Cimu tu: OmtliwonIJ.11 qpn Cipzbpp m1uppt1m1IJJmGGbpp 
npnzuwCi oppGwlJ.1! phptl_wo t l.l lllilJmuwlJ.mu: 

Urumuwl1 1.1 

<!,wzt[hgmrn ~mip.wanqnl[ .!.wzt[hgmJgCihpp 
lJfi~p(j 

1,1.[wqfl 
UlW[lphpnt~JTILU 

wpdhp[! 
h1111'iurnn 

uh l1nqu ~wpupp tinqu (l{wput1p-u1) 

l 952 5738 4786 

2 741 5529 4788 
4787 

3 542 5330 4788 

4 894 5688 4787 

:JwtfrwdnI[lipft tflilj tflitnpft tlftpftti bpljwpmp1wfi [, qlig/1tflitnpw1ftu pwdwfimtffili

pft ujuwffibpft npnzmti[J 
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.'2mJq 2wtliwom1b11l1 ublJ. UhtnJlll up2f!Ci b11lJ.w111nIJJWG n1111zmU{! lJ.w
mw11mu hCi qwzmwjpCi wztuwmwCipCibpp ulJ.qpmu, ut2mt11mu h tJ.bp2mu, 
pulJ. 11hgl1UhUlflWJ!1Ci pwctwCimuCihpp up.iwt11 npnzntU(!' wztuwmwCipCihpp 
ulJ.qpmu: 

Owtliwonqhpp tl!1w uhq utmpp up2!1Ci t11qw111npJwCi L. qhgpuhmpw
Jpfi pwctwfimuCibpp n1mzmul! qn2tJ.mu t ummqw2wtlimu qwu 2wtliwnn11b
JlP hhmwqnm!llU: Ummqw2wtlimti{! lJ.mmwptJ.mu t ummqtJ.1ll1 2wtliwnnIJ.ll 
h CinpUWL uhmpp hwUWU}Wtnwutuw(i hpqwpnlflJWU up2L., npp ubimlflJlll
G{! Ciwtuo1mp hwJmCip t : Ummqw2wtliuwCi hwuu1p JntpwpwCiijnt[l hhmw
qnmtJ.IlJl iWtPWOllil qmmu hCi hnppqnCiwlJ.wCi hwpf!lllflJWCi t[pw WJUU}hu, 
np awJph11l! u lJbCimpnun l'ilJtJ.wO- atifitCi: "Vnpuwt ubmpn qCimu tu iwtliw
onaj1 tl_pw, hWU(!CilJ.hgCimu Cipw zhTJ. hqpll qplljWqw(i qapq(! iWtPWOilllP 
hhmwqnmtJ.nq l1CimhptJ.ww uqqpCiwqwCi qapqp hbm: lijq pCimhptJ.wt11 amJ-
11tppCi Cinptiwt uhmp!1 zh11 hqimtl_ 0,02uu l'izmntIJJWUp tl_hpgCimu bCi tunzn
pwgmrnntJ. hwztJ.bgntjgGhp: <'..hl.Ilwqnmuw(i Wlll}JlllUpCibp(! uzwqmu bu h 
hwztJ.li wnCihtntl ummqwiu1qiutuCi ctwuwCiwq oajl 2tpuwumpl'iwCiJ!, hwz
tl_lllU iwtliworutli uhq ubmp!1 t1!12pu hplJ.w1uupjntCiJ!, qhgpuhmpwjpG pw
chu!imufihpp hplJ.wpntf!JntU{! h CipwCig utuwtCihp{!: Onppn(lil qwup CiPtJ.hl.11-
pwgumCi hwuwp iwtliwonqhpp t[pw qhgpuhmpwJpCi pwctwCimuCitpp 
qmuCizu1uCi U}wmwlnuqwG uii.iwLCihpJ! iUihmp t qhpwqwfighCi I uu-1!: 

4:wtuntlP 2wtliwonqhpJ! (CilJ. . l.l 211) lJ.11pwnmu bCi GJitltwpwJpfi (!Ci
pwgpCihpp U}Wtnp IlllllZUwGpzhpp hhm pwpomCipwJpfi 4wUiwlJ.guwCi hw
uwp: 4wtuntJ.li iwtliwonqhpp tl!tw pwctwCimuCihpG wCig hG lJ.wgCimu uhlJ. 
qwu hpqm qnquhpl1 t[pw: 4:wp_intJ.P iWtPWOilIJ.l! Up <Jwjpntu mCip wqwCi-
2}14, npmhq 11I1tJ.mu t hwmmq qwuwut11' iWtPWGilIJ.I! U}wmp 11I1flzuwGt1-
z]1g qw}uhtnt hwuwp: UqwCi2l1\.Ul qhGmpnCi(! hwGqJ:iuwGmu t iWtliwonIJ.11 
ult lJ.nqup pwchuCinul!ihpp QJlllJwlJ.wCi qaplJ.: 4wput1p lJ.1111u]1 wlJ.wCi2Ji\.Ul 
lJ.hGmpnCi}1G hwuwU}wmwutuwGmu t 4w11up11 41111up lJ.I1Ci\.Ul hwztJ.hgmrnl!: 

if w2ft!Jubp L p&.bnfi bp 

Owqiwo1111t111! qhmfip ut2 2tuptJ.hLm hwuu111, CipwCip lJ.IlGlJ.ntJ. 11I1tJ.mu 
h(i tPWJUlh ggpqp, ubmwqwqwCi puhnp hLntUUlp (GlJ. . l.12t) qwu UhUlWTJ.W
lJ.wfi uwzJ:iltJ:i qCiqwoh qijuplJ.l• t[pw (Ciq.l.l2q) : 

<m/wling 
U\1wnwJpfi wpLnm ophp]l.G hwpf!WiWtPP pzmplJ.Ci wpL.]16wnwqwwGt

Pl1 mwpwgmupg qhpa U}Whhtm hwuwp, inppn[lll qwup CiPtJ.htl1pwguwG chu
uwGwlJ., qnpallPl! U}WZtnU}wCimu hfi hwmmlJ. mhTJ.wqpwlJ.wCi hntJ.mCingntl_: 
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§ 1.8 . .PUP'l- \,tnloU>PU80I-·lf 

bph uptJhtllpmguwfi OUIJpmtitmhpp u}12L. hqwo htnwtjnpmpJntU{! 
Cizwuwqmtl1n11bCi qhpwqwtigmu t qnpo)lpp L. 2mt.Pwoaj up2L. bqwo 

lJrtiuwqp htnwtJ.npntpJUIUI! tiwu tjhpwqwGgntUJ:! WJll qbtnhpp up2L. ubO- t, 
WUJW uqqpuwtiwu A L tjbp2uw4wu B qbmbpp u]l2L. hqwo hbnwtjn1uup

JlllU1! (uq. l.l 4) pwchuumu tu uwuhpll UIJU hwztJ.ntj, llpUJ.buqp jntpwpwu2-

JlllP hwtntjwo huwrwtJ.np tllfip Ci]1tjbtllpwgfibt qnpop12}1 utti tnbqw1J.pn1-

um.(: v}ltlhtlIPTI L. lllitPWOflllhPI! hm2n11qwpwp tnhqwqphtntl hwtnqwout
pntu L. tiwmwphtntl hwilmUJmmwutuwu hwztJ.bgnljgtitp' a; - hbu1L.p L. bi -
wn2L.]l, qmCibuwup 

ho= (a1 - b1) + (a2 - bz) + (a3 - bJ) + .. .. .. , (1 .23) 

npmbq h0 - B tJ.hp2Ciwqbm)l tJ.hpwqwugmufi t A uqqpuwtibmJ1 utiwmtiwup 
qwu 

fl n 

h0 =.L:a-.L:b: ( 1.24) 
I I 

Dpnzbtntl ho-Ci, mJfimhbmh 4qmCibCi12 B l{bml1 Ci}lzl!' 
fl n 

Hl:l = HA + h0 = HA + L: a - L: b , ( 1.25) 
I I 

UIJUpu12u, ut2mtrWg hJlwuwqntj PWM tiPtJ.hUipwgutuG ctwuwuwq {!Gqhw
Cimp ho qtpwqwugmul! hwtJ.wuwp t hbtnL.p hwzqbgmJ9Cibpp qmuwppg htu

uwo wn2L}1 hwzqbgmJgubp]1 qntump{! tiwu tjbpwqwugmuutpp qmuwpI1u: 

A 

'U{f. 1.14. 

bpb Ci}ltlbtllpwguwu tuul}]lpu t upmJ!i pwpo1unpJmGutp]l t.Pntuwfi

gmuTI ul1qpuwqhm)lg tlh112uwqhtnpu, wnwug up2wu4.Jwt ltbtnhpl1 u)lzbpp 
umwguwfi, WUJW WJJ1UJllu]l u)ltlhtlipwguwfiu wutjwfimu bfi tinpgtjwo qt-
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mtpp Ci}ltlbtlipwgmu, 12wCil1 np LUJfl qbuwmu, Ci}ltlbtl1pl1 mb11wqpuwCi 4b
mbp{! zbCi wupwgtjmu mbqwCivmu hwumwuuuti tizwCiCibrmtl_: bpb Ciptjbtli

pwgmUJ:! 4wmw11tjmu t m11tjwo m11qmpJmUp mbqwupt1 uutn.'l>l1tl1 umwg
uwu hWUlUp, WU}W tuuh11mctbztn t l{bmbpfi tuUptugubt tPWJtnb ggpl{Cib
pntj: bpb ggpl{ubpp u}12L. hhnwtjnpntpJlllu[! utuhthuutjwo t hwumwmmu, 

opl1Gw4 100 uhmp, wu1w mJqutliup l{tmbpJ:! l{n24_mti bCi UJ.l1l{btnubp: lfuw

gwo pntnp l{bmbpJ:!, npnup wupwgtjrnu bu nbtl1b.'pp pun1mz mbqbpntu, 

l{n2tjmu bu u]12wuJ.utut l{wu u1umuwjpu: 
.Pw1u1 Glitlbtl1pwgmul! l{wmu1pmu bu hwJmCij1 pwgwp<hul{ pwpo-

1unpJntCi mubg1lll bpl{m lJbmbpp u}12L., npnup lunuwumpbCi wupwgtjwo bu 

tnhqwGpmu L. l{n~qmu bCi nbUJ.bpCibp, lml{ Cipwug ut12L pwg CiJltlbtliptuJ!1u 

1~upwg121.!' nhUJ.b11Cib11I1 u]12h Ci}ltlb1]1ptuJ)1G J:!upwg12: Pwgt1 tuJIJ., lilltlbtlipw
Jpu J:!Cipwg12fihpJ!, pbnrµ1tl1tnWJpCi J!Gptugp(ibp]1 Ciuwu, zwtn qbUJ..Phpmu 

4.tullllll bCi wubt t.PwlJ: 
Oz ubo mb11wuwub1mtu, 6wUWUJ.lUJlhtuJ]lfi hbmtutum qmuubp]1 ctw

uwuwl{, oqtjwo mhup mfitg1lll Gt11.J.btlifltuJllCi f.!CipwgvJ! lJw1mq t hbCitl_bt 
upwJCi ubl{ nbUJ.bpp 4J1w' l!Ci}:}wgpp ul{qpmu l{wu tjhp2mu: UJI1 11tuwmu, 
hmuww ummquwu hwuwp, l{tumwpntu tfi lJpl{Gwlil1 Gtitlhtlipwgmu' m

rUul L hwtiwqwpo nup1ntflJntuGtpml: 
f<tt12 twfi9t1111 G}ltlhtl1pwguwti ctwuwfiwti, trip hwpL.wu tptim UJ.P-

4tmutp]1 u]12L. ttt11wqwugmtYp uta t 0,8 I ub0ntpJmGJ1g, n11mtq l-1! 2W

i.pwanllli t11tiw11mp.1mufi t, WUJ.lll wuhpwclhztn t wunuY Gptjhtli11ll ub4_!19 

tutJhtli mtqw1111mu (Cilt.1.15): liJq qtuwnu\ fil1tlhtl1pwgumfi l}Cipwgpmu 
wurwgfimu b(i tpwgmgl12 l{hmhp, npntip tin2tl11tU h(i 11puwjpG: PpumJpCi 

titmhpl! mhqwu12mu wupwgCinn\ tu clwuwfiwl{tutlnp ggJ1l1utpntl_ tiwu 

hwmmlJ utmwqwl{wfi pL.bnubpntj: 

Cwm pbp, 011I1uw4 tunPI! onpwli.p 1wu2t11t1 u]1tlbtlipmguwu r1tuwmu, 
oqmtjmu bu hwppwgmJgl1g (saTepnac): <.w11pwgmJgfi ppblipg libpqtuJmg

umu t ~npum (Glt.1.16), npp tlrm mhqtultWJtjlllU t tPWJtnh hmtjwuwpw

upmti acb tnwuljjmu1f c qwqwpmu wupwgtjwo mq11w1wpntj: Otq

qwu4Jwfi utppL.p hpupp titumpnumu uztjmu t o qoP,Lm: b})t AB 2npumu 

lmpI1qn!iwtiwu t, WUJ.m lllJlJlWlWlII! l{htuul!u4uI1 0 qofltil1 hhm: bnwullJm
UJ! tiwphJ1i t t.PntuwppGht uhtnw11wl{wu zp2tuuwqmu mhqwqptjwo 4J1w-

1u1r q1wuwoL. hwppw2mt.PntJ: f<ttp tmu2}1 hwppw2mtltntUJ:! qwmwruuu tu 
u11wchuuwuw4 n1mzbtntl hnppqnuwl1wu hbnwqnpmpJntGJ:!, np]l hwuwp 

2npum]1 OWJPI! qumu tu UJ.Ptihm]1 qpw (uq.1.17) L pbpnuS hnppqnfiwqwfi 
ll}llll}:}JUIU: '.)npump UJl1lU OWJpflu hUJ.lllU hu IUflJlUIO]lq 1}]111pntj 2llltPUIOI1IJ.I! 
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L npnzmu h1 tJ.bpwqwGgmuf!: ~wppwgmJgf! hw2nflllwpwp tnbqwtfln}ub
Lntl a, b, c, . .. qbtnbp, utnwGmu bG h2, h3, h4, .. . tJ.bpwqwGgnuHibpf! L hwz

tlmu f!GqhwGmp ho tlbpwqwGgmul!: 

(l.26) 

uft. us. 

~wppwgnljgntl hwppw~wt}mtUI! qwtnwpntu bG WJGttLltup qbmbn}l 
u}12L, npnGg G}lzbp}l mwppbfllltpJntUl! Gw]uo1mp umwgtlbt t CiPtlbJllpwg

uwCi u}12ngntl: 

c 

uft. 1.16 

"V}ltlttlipwgmul!, }lCi~UJ.bu L pntnp qbnqbqpwqwG wz]uwmwGpGbpl!, 
qwqutJ.wa t ~wt}m1uGbppg, puq ~wl}lmufibpl!, }lG~UJ.bu hwJmGp t , u}lzm 
nlJlb4gtlmu bG wG]umuwt}lbllt q}lmwCiuwG u}uwtGbpntJ.: liJI} u]uwtGbpp 
hbmwqnuuupJntGCibpl! hGwpwtlnpntpJmG bG mwlltu qGwhwtnbt umwg
tJ.wa WP.llJntGpfibp}l npw4l! L qpwGntl }luq tmbbt ~wt}lmuCibpp pmJtwmpb
LJ1mp1wG hwpgf!: fchnJlwU1pbLJ1 u}uwllt ubimtpjntG!! qw]utlwa t apwqp}l 
pGntjppg, qnpapp}lg L mtl.Jwt wz]uwtmuGpp Gqwmuwup UJ.llihwG2Gtp}lg : 
<l>w4 GPtlbUipwJ}lfi f!Gpwgp Gbpn1u, npmbq tJ.bpwqwGgmufibp}l qnn'iwpJ! 
hwtJ.wuwp t qpnJp 4_wu pWflOP JlwUp nbuibpCibpp tlPw hbCitJ.wb CiptlbJll.11w-
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j}lG f!GpwgpGbp}l hwuw11, PlllJLWtnpbJll u]uWU} Ilfll12IllU bG hbtnUJWL pw
CiwaLntl 

( 1.27) 

}lu4. pwg G}1tJ.bJllpwJ}lG f!CipwgpGbp}l hwuwp nuUn1 L hw4_wqwpa mqqmp
JntCiGbpml tJ.bpwqwGgmuCibpp mwppbpntpJntUf! ~tqbmp t qbpwqwGgp 

t,.h = (± 30-Jl~u ct .28) 

ubimtpJntG}lg, npmbq L-l! f!Gpwgp}l bp4lllfllltpJntGG t wptntuhlllJUltJ.wb qp
tnubmpbpnq: 

"UPtlblltpwj}lG UWtnJWGmu qpwCigtlwb hwztJ.bgntJgGbp}l uzwqntul! 
qwmwptJ.mu t hbtnLJWL hw2nMw4.wGmp1wup: 

~mztlmu bG hwztJ.bgmJgCibpp up2}1G GzwGwqmpJmGGbp[! hbtnL}l L 
wn2L}l ~wl}lw6I1IJ.bpp tlPw L hwzqbgm1gGbp}l mwppbfllltpJwup qtnGmu tJ.b
pwqwGgmuf! h=a- b pwCiwaLntJ., npmbi1 a-G hbmL}l u}12}1u hwztJ.bgnlJgCi t, 
}luq b-G' wn2L}l: liJGmhbtnL 4wmw11mu bG tJ.bpwqwCignulGbp}l hwztluwG 
uuunqmu' 

rf 

uft. 1.11 

"VPtlbUipwjpG f!G()Wgpp fh wG4WUJW4gntUf! hwztJ.mu bG hbtnLJWL 

qbpUJ.: lYpb G}ltlblltpwjpG l!UPW9I1l! t}lwq t , wuiw fh = L h , b()b GptJ.bllt

PWJ~Ci I!UPW9I1l! ~wl}ltlbt t nllllul L hwqlllqwpo mqqmpJmCiGbpntJ., WUJ.tu 

/i, = L: hfll'l - I h hw4 ' pu4 bpb I!Uptugp[! ~tul}ltlb1 t upLCintjCi mqqmpjwUp 

2 GPtJ.bJllpntl, WUJ.lU fh = I hi - I h2 : 

bpb umwgtJ.wb wGqWUJ.Pf! pntJLWUljlbJll t, WJUpGpG, }lfictbGbpwtnb]u

G}1qw4_w(i GPtlhtl1pwguwCi hwuwµ WJU l}lnpp t 30-Jluo. -pg, WUJ.W wG-
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qWUJ.P'1 qbu]} g1m1u bfi m1lJul ]}Uptugpl1 tlbpwqwfigmufibpti 4.flw hwtlwuw
ptuLllltP' 4tn11wgfibtJ1tl nuv1mufib11n utifi~h lll11J1ubmp: 

D-buit11ubpl1g qwu uu1qbmutptig uhql1 htuJmfiti fil1zntl H0 =Hn_1+h pw
GwoLntl qmGmu bu hw2nllll qtmtqiti Gtiztpn: 

"Vtizbil]} qwpb\J1 t hwztlht UWh qnpbl1pti hllfl'1qnfil1 t~P.2ngntl, WJUUJtU 

g=HA+ a, 

npmbq g - qn11bl112ti lmrt1qnGu t, 
HA - htmLti A titmp ut1zl!, 
a - mtlJwt qbm!1 i.tPw Lwt.Pwonqm.l 4tuPilwgtlwb hwzlfbgnljgfi t: 

Un2Ll1 B 4tmt1 Gpzn 4\J1Gp 

HB=g-b, 

npmtq b - WJJl l1tmmu iwt.Pwonqp i.tPw 4tuPilwgtlwb hwztlhgnljgfi t : 

§ 1.9. £V 'l-UUP. \.,lntb-LJl.PU8nI·lr 

~n11pr1Jlll 11umI1 utntbttipwguwup npr!zlfwb 4bmbp'1 upzbpl! ownw
Jmu tu mtqwqpwqwCi hwurnjput11l1 L tiuctbubpwqwfi wztuwmwuptibpti 
hwuwp 11111..lJ.bU pwp6mG12wJpfi hpuGwlfn1mul: :)npprl)Ul I}U!Up Uiitlhtlipw
Jpfi nfipwg12uhpJ! qwpru1 bfi ttiut1 i.pwq, t}l.ntf wb ntuibput11}1 L qpr1zuwul1z
Gtpp. up2L L qwjuJWt: vPlfh!J111wgmun qwqutfmu t qwzmwJliu L qpwuhu
JWqwJpG wzjuwmwG12Gtppg: 

'l-w2ww1J1fi w2Juwmwfipfibp 
bupwl}Ptup uiwhwu2tf111u t 4wmwpt1 tiptlh!J1pwgmu 131 nturtpt1g 

(RIJI) UpCiiL 4 qtutl! (W11.JlllUWq 1.2): '1-pw hwuw11' 
I. utnttttipwgm.UJ!, nruitu l.J.wunCi, l.J.wmwpmu tu ut2mt1ttig t11wuwl.J.nlf, 
2. Cipi.J.btPPl! mtqwqpruu tu bpl.J.m iWtPWOllll.bftp uti2L, upwugpg hwtfw

uwp htnwt.J.npmpjwUp L ubl.J. hwppwptp ll}UlntU1Wl.J.I! 11wuw4_npn1u 

!lPmtiw(i 6wnwqWJPP mqqmpJWUp, 
3. utilfbtl1ppg up.CiiL iwt.Pworu1tp{! tqwo htnwt.ln1m1pJmCil! iwt.Pmu tfi 

pwpw4 utllll.utWmb 6nUJ.wunlf qwu p1uJtbpr1lf, 
4. JmpwpwGLJm11 iwt.Pwonqpu mqqbllm ajnnuwU 6wnwqWJPI! Ujbm12 t 

wugGp qbmupg Bi uiwl.J.wu 20uu PWflOprllpJWUp, 
5. Jmpwpwu2.1m11 l.J.w3wUmu hw24_bgnljg l.J.wMWtmg wnw2 Cil1lfhJPJll! 

ptpr11U tu w2JuwmmCipwJpCi I}PlllPJlllfi, ti.ult iwt}l.wonqhp[! mqqwopq 
I}PlltpjwUp mbqwqprnu phhnCihpp, tiw2ti4Cihpp qwu t}l.wjUlb ggl11.J.utpp 

lfpw: 
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Urunwwl1 1.2 

IV qwup GptJ.htJipwguwfi uwmJwG, 15 oqnumnuji 2007p., u~pqp{! 8°0
, tl_hp2~ 

930
, WUU}Wuwa hqwGw4, pntJUlLUt~p 

liUJJUIG]l 
~hml.]1L.1un£L.]l j <.u1ztJ.hgntJgGbp 

tlbpuiqtuG- 1 
UJi£]1G 

N~'{g (UJtj1wonqntJ., uu 

<ll]lljhtn]l 
~wtjlwo nqhp]lg 

gmun. uu 
tJ.hpw- '1-]lu111qnt!}Jntll 

N!!.N~ 
hhnwtJ.npntjlJntll[! hbmL.]1 \UiljlL.]l qwllgnul[! 

I 2 3 4 5 6 7 

320 0412 1720 
I 0732 2043 -1311 I . R131 - UJWtn]l 

Rn1 -1 323 5519 6730 -1211 -131 l 
: 

nbu1hf1 NgJJ l --
-3/ 0 4787 4687 -100 

251 1268 l I 19 
2 . '.)wtj1w6nqb[1]1 

2 250 151 9 1369 +150 
ljw[1li]1[1 ljnqtlbp]l 

-- --- 6206 6156 +50 +1 50 
qpnllhpjl lfl\U[l-

1-2 + 1/ - 2 4687 4787 +100 
pb[lnt!}Jntll[! hw-
t[ wuwp t 1 OOtlu 

272 0918 0592 
3 1190 0866 +324 - -

274 I 2-3 - - 5977 5551 +426 +325 

-2/- 4 4787 4685 -l02 

4 119 2901 0431 

-- 11 4 3020 0545 +2475 

3-4 -- 7707 5334 +2373 
+ 5/-1 4687 4789 +102 

+2474 

31870 

L=0 ,38\ju 28594 28594 +3276 +1638 

3276 

UriJmuml.J. 1.2-mu pbp4_wo t tr144nquwGt1 Ltut}l.wonqhpr14_ 4wmwp
lf wa IV qwup ti!1t.lhtl1plllgtiwu uwmJw!it1 oppCiwq: Unw2pu uJmCillll.J.mu 
Cizmu tu l.J.wJwfip htppwl.J.wu hmuwp[!, opt1um4 I, pul.J. utpphmu (qapl.J.P 
mwl.J.) -- Ci}ltltttipmgtfrut l.J.bmtpp hwuwpub11n, oppCiwlt R 131 - I: 

3mpwpmuvm11 tiwJw!imu w2JulllmtuCiputpu ppwl.J.wCiwgtimu bu 
htmhJWL hw2n1uiwl.J.wCimpJWUp 
l. ajlmwGmu ta hbmh}1 2wt.Pwonqpti, tiL.wgtmG uimmmwl.J.ntl q1wCiwoL. 

hwppwiwt}lp pzmti4l! ptpr11U hG qblimpn!i, iwt.Pwonqp uh lJ.nquntf 
l.J.lllprµitu hwzl]_tgnlJg' ul.J.qpmu l]_hph}1 (04 12), puq hhmn gwugp ut2-
mtrtti pt1ml (0732) h qpwugmu uwmJwfit1 bp1mP1l uJmuwl.J.mu, 
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2. aj1mwfimu bCi um2hp iw$w6najifi, tLhwgpnfi UIUlntmwltntl hwppw
itu$p pzmP.41! phpmu lJ.hfimpnfi h qwpqmu hwztlbgmJg ' utiqpmu 
tlhphp (1720), pulJ. hbum up2pfi pb1ntl (2043), qpmCigh1ntl UlP1lJntfipfib
PI! 4-pq UJmfiwqmu, 

3. q}lmwfimu bfi wn2hp iW$w6najifi h fipw lJ.wpupp lJ.nquntl, UpwJfi Up-
2Pfi gwCigwpbtntl lJ.wpqmu hwztlhgnlJg (6730), 

4. ajlmwfimu bfi hbmhp iW$tu6najifi h fipw qwpUltp lJ.mttlntl Ul12pfi 
gwfigwpbpnl tlhpgfimu hwztlbgmJg (4687): 
Qw$w6mtbpp lJ.wpupp ltmttibpnlJ. lJ.wpqwgtlwa umnHltii hwzlJ.b

gmJgfihp[l qpwCigmu bfi uwmJwfip bppnpq h iilppnpq UJmfiwlJ.Cibpp tp
pnJlJl UlllilntU: UJfimhhmh hwztlmu bfi gwCigp hbnwiw$wlJ.wCi ph1hpnlJ. 
npnztlwa fiJ:nltttipwguwfi phtpp bplJ.wpnipJmfifihpl! hbmhp (320) h wn2hp 
(323) iW$W6mthpnlJ. (uJmfiwlJ. 2): U}l2pfi gwfigwphlntl iw$w6naji uh L 
lJ.wpupp lJ.Illluhpntl 1J.w1ll}wgtlwa hwztlbgmJgfitpp mwpphpntpJmfifihp[l 
(hbmLp 4787 L wn2LP. 4687) qpwfigmu bfi UWUlJWfip 3-pq L 4-pq uJmfiwlt
fibpp iDppnpq UlllillllU: <.tmLJ:i L wn2Lp iw$w6mthpp uL ltmtilhpp tl.J1w 
up2pfi gwfigwph1ntl qwpqwgtlwb hwztlhgmJgfibpp mwppbpntpJmfi]!, np
Uihu lJ.bpwqwfigmu, qpwfigmu tfi 5-pI) uJmfiwlJ.J:i t111J.pnpq mmtmtS' 
h=0732-2043=-l 3 l l uu: ~tpwqwfiguwfi wn2L IlJllJ.tub Upfimu CizwCi]! gmJg 
t mwttiu, np 1 qhmJ! qmfiitmu t R131 qbmpg fibppL: <.hmLp iw$w6nriP 
lJ.wpupp lJ.IlllUml qwpqwgtlwa hwztlhgmJgpg (5519) hwfimu bfi wn2LJ:i iW
$w6IlilJ:i lJ.wpu}:lp lJ.mttintl tiwJ111wgtlwa hwztlhgmJ91! (6730) L umwgtlwa 
WM.JmfipJ:iCi wtlh1wgfimu itu$w6mthpp 1J.wpu}:l11 lJ.Illluhpp ltpn1filJ.fihpp fip
zbpJ:i mwppbpntpJntfil! L umwfimu hwzitwa tlhpwqwfigmul!' -131 luu: 
Qw$w6mthpp uL L qwpupp lJ.mttSbpntl hwzitwplJ.tlwa tlhpwqwfigmufihpl1 
mwpphpntpJmfil! illlhmp t qhpwqwfigl1 ±5uu: <.wunqtlhLntl hwztlmUfihpp 
ozmmpJtufi L umwgl\wb" tlhpwqwfigmufibpp mtupph1m1vJwfi pmJtWtnpb
tPillPJWfi Uh2, fiplJ.bll1pntl mbqw$ntul\mU bfi ]!fiprngpp hw2npq lJ.wJtufi: 
<.hmhp pwfitlnpJ! mbqwt:Pntumu t itu$w6Illll! hw2npq lJ.h111 , WJUpfipCi tuJfi 
l}}lmtlmil t npUibu wn2Lp itu$w6nq: Unw2pfi lJ.wJtufip wn2Ll1 iW$tu6mt!! 
bpltflnpq ltwJwfip hwuwp qwnfimu t hbmLJ:i: UJq iW$w61lll.Ci pp mbajlg 
ibfi hwCimu, WJl qqmznpbfi zp2mu bCi uL lJ.nqilntl qhUIJ:i CiptlbtPPI!: 
bpltlmpq lJ.tuJWCilUU wztuwmtufipfibp]! l[plJ.CimU bfi fimJfi hbppwlJ.tuCimp
JWUp J:iCiiUihu wnw2l1fi lJ.wJwCimu' qpwnhlntl hwztlhgmJ9fihp]! uwmJwfip 
hwUWUitutnwutuwCi uJmCiwqCibpntU: litmhp]!, npnfig tlPw qwCiqCibgtlbL 

tpfi lw$w6mtt111!, wCitlwCimu bCi lJ.tuUimt lJ.bmtp: 
bpt inppnpq qwup fiJ:itlbttipwgmul! qwmwptlmil t HB-1 fi}:ltlhltipntl L 

upwlJ.IllluwCiJ:i i w$w6ru1hpntl, WUIW Jmpwpwfivmp lJ.tuJtufimu lJ.tulllmt lJ.h-
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mtpp l\pw uum1qpl hwztlhgnlJgCihpu tlhpgfimu tfi qnpappp pwp6pn1pJwfi 
t:PnlJ.mp.1mupg hbmn: liJ'l qhUIPmu uUliltqJ:li hwztlhgmJgfibp]! qpwCigmu bfi 
uwmJwCiJ:i qwpu}:lp qnquhpntl qwpqwgtlwb hwzlJ.hgmJgCibpJ:i mbqmu: 

Qnppnpq qwup fiJ:itlhtJ:ipwguwu dwuwCiwlt wCihwpahzm t pwgp 
\ttulllllil lJ.btnbppg, llptlbLtipwgCibt CiwL umnwlJ.tuJPmU qmCitlmt up2wll4Jwl 
lJ.bmbp]!' hnpwmwllgpbp]!, 2phnpCibp]!, hmtwpupbpp qwqwpfihp]!, hwfi
ptuJpCi hwfiwanCibpp pllwlJ.wCi twbp[l, wupwpmwlJ.fihpn1u 2PP uwlJ.wpqw-
41!, wqpJmpfibp]! L WJLU : 

lJ}lwlJ.m1uwfip iW$tu6mtbpntl wztuwmbltiu, up2wCi4JtuL qb111bp]! Cip
tlhltiptugl\mu bCi qnpappp bpltpnP.Il lmppqnfip up2ngm.{, pult bpltltrlll.UtuCip 
itut}ltu6mtbpp qbUjpmU' up2wfiltJtuL lJ.bmbpp l\pw hwztlhgmJgfihp]! qw
UltupntU bCi iw$w6naji upwJfi uL 11mtunit: UJqUJllup fil1ittLtipwgmuCi wfi
tlwfimu bfi mtlJwl CiptlhltipwJpfi ]!fipwgpp lJ.hmbpp lJ.wlljwqgmu: 

3mptupWULJmp qtujtufip Up2wfiltJwt qbmbpp CiJ:itlhltipwgmU]! qw
lilWllilLU bCi qtulljmt lJ.bmbpntU qtupI)tugtlwa hwztlbgm]9fibpp ozmntpjtufi 
ut2 hwunqtlh1mg hbmn: 

\rplJ.bltiptuJpCi ufipwgpfibp]! nbUjhpfibpp, qpnzuwCipzbpp L mh11wqwfi 
wnwpqwfibpl1 hbm 1.J.wlllwtiguwfi hwuwp qwzmwJpCi uwmJtuCiCibpnui 
gmJg bCi mwtJ:iu lJ.wUjwlJ.guwfi qb"U.lqpp]!, Cizbtntl itu$w6nqtpp mb
qwqpuwli mbqbp{!, hwuwpfibp]!, liplJ.htJ:ipp gwfigp up2pfi phlti qpntpJntfil! 
L fipwfintl qwmwpitwa hwztlhgmJgl!: btwJpfi nbUjbpfihp]1 L qpnzuwCi]1zh
PP hbm l!Cipwgp]1 4tulllw4gilwCi qblljpmU UjhUlp t wnwCi6pfi t2mU qw111w
pt1 uwCipwuwuCi qb"U.lql1p, npmbq tr1L.w gwfigp pn1np phLhPP uumJhlJ.gpw
fihp(! qwnmgitwapp UIWmpfi, npmb.I1 mbqwqpitwa t qpnzuwCiP.zl!: 

Cfiqup2mufihpJ1 qfiwttiu wfihpwabzm t fiJ:ltlhUipwJpfi wzJ:uwmwfipfibpp 
tlhp2wgfiht hwumwmn1Ci qwu awuwfiwqwtlnp nhUihPJ:l l\ptu : bpb 1!fiqup2-
uwfi unm ihCi hwullmu hw2npq nbUjb}l}:lfi , WUIW wztuwmwfipl! tlbp2wgfimu 
bCi Ili pb ubq, WJL bpbp J:ipwp unm qwuwtlnp\l_wa ]!Upwgpp qbmbpntU: Ujq
UJ.Pup 4btnbp qtup.1111 b(i u1Cibt hhnwqptuUjntCibpp(i lu$tub uhJ:ubp[l, 6wfiw
Ujtuphl1 hppLblttuJpfi uwup ltmtPP.Ci wupwgtlwa wump $tuJUlh g9J1qfihpl!, 
4J:iLnubmpwJ]1fi UJmllbp]! L WJtfi: bpb tlhPI! Ciztlwa qbmbpJ! mbqwCipmu pw
gwltwJmU bfi, WlljW 6wfiwlljwph]1 4llil.P}tfi $npn1u bfi 30uu-pg Di Uituqwu 
tunpntpjwUp i.pnu, Uh2l! wupwgCimu uwzti41! L WUjtuhntlmpJWU hwuwp, up 
phpL awaqmu hmtnit: Cfiqup2mupg hhUlil wztuwmwCipJ! zwpn1Ciwqmu bfi 
bphp qbmhpp qpw CiJ:ulhL11pwguwCi umn1qn1unq, npp hwuwp hwztlwp4tlwb 
tlbpwqwCigmuCibpJ! hwubUwmmu bCi )!fiqup2mupg wnw2 CimJfi qhmbpp qpw 
umwgtlwa qbpwqwCigmuCibpp hbm: UJfi qbml!, npp qpw lJ.bpwqwfigmul! 
UjWhlljwfitlhL t ±5uu-p uwhUwfifihpntU, hbmwqw wzJ:uwmwCipfibpp hwuwp 
oqmwqnpamu bu nplllhu lttulllmt lthm: QoqmwqnpOtlwa qbmhpp qpw qw-
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mwptlwa hwztlbgnlJgGbpJ! uwmJwGnul 2ll2mu bCl: CliquJ12muJ19 hbum oq
mwqnpm{wo 4tmG J:!lil}luGtlmli t npUJbu hhmLJ1 L. Gpiu tl_p.w JlJltlmu t GmJli 
~wtl1wamrn, npJ! rwtliua tp J:!G11uJ12mupg wnw2: 

::>np\111flll l}WUp lil1tlh1p11wgurnG 02mmpJwG uuunquwG hwuwp llW2-
tlmu bG L\h wG4wuwJ:!, up]! t}1w4 pwquwGl.tJwu hwuwr1 hwr-tmu bCl 

t::.h = I h ( 1.29) 

pwGw6Lml, .tm4 hplpu nbt4bpGbp)1 up2L wGgljwgtlwa t!Gpwg12J1 hwuwp' 

Lih = (H2 - H 1)- Ih: (1.30) 

Umwgt}wa Lih wG4wuwn hwzt.Jmu bG pmJLwm11tu1, bpb 

Lih :<£ ±(2ov' L ~u -)lg: 

trph GJuft:qppwJ)lfi 1.!Gpwg121! 4mtm.f tu0- t L. GI11.f bLJipwgnu)l! 4wmw11tlbt 
t mrLJiq m htul}wqtu110 lllllfllll}}JntlilibpmJ. 4wu 4p4Gw4J1 wGqwu ut1L.GntJG 
nUJ.lJillpJWUp, wuiw tlbp2Gw4tmp t.J.bpwqtuGgntlil} u4qpGw4tmJ1 Gt1wm
uwup hwztlmti bG wnwG6l1Ci' JmpwpwGLJmp u)lt}btl111wJ)1Ci J!Cipwgpl1 hw
uw11: Y.hpwqwGgmuGbp)1 mw11pb1111rpJmU1! hwt}wuwp t 

Lih=h1-·h2, (l.3 1) 

npmb11 h 1 - t.J.b112Gw4tmJ1 lt u4qpGw4tmp tlbpwqwGgmuG t umwgtlwa 
mr1lrrt [!Gpwgpl1g , 

hz- GmJUJ:!, umwgtlwb hw4wqwp6 J!Clpwgppg : 
SwppbpmpJmli Lih-1! hw2t.J.mu bfi pmJtwmpbllt, bpb 

LihuwhtL .:<£ ±(3oJ.l~u, 
npmbq L-1! ut4 mq11mpJwUp wupnq2 utitlbtl111wJl1G {!Gpwgpt1 bp4wpmp
JntGG t wpmwhwJmtlwb lJPtnt1bmpb1mt}: 

ujll/ lq}lpw g tI w O w J1ll.JnL Op O bp]l tf2 w lpm.J[! 
'.:/np.p.nJ1ll qtuu)l Gpt.J.bL.tipwguwG w11111mGpuhpJ1 u2tul1mur! 4wmwp

ttmu t hbmhJwL hw211Mw4wGmpJmtip: 
1. <.w2t.J.mu bG iwi.p.woru1L11l1 uli. ti. 4wpupp tinriutpml umwgt}wo up2}1G 

tlhpwqwGgmuGbpJ! (wrumuwq 1.2, UjntCiw4 6), hwztllJ. wnub1nt.J. iW
l{lw6Jlllbp)1 qwpuJ111 tinriutplt qpnGbp)l wuhw4.wuwpmpJmG11: 

2. Q.muw11111u bG 3 L. 4 UJlllUWl}Gbpp iWtPWOJlllbpp tlpw 4tupI],WgtlwcJ 
hwztlhgn1JgGhpf!, J1GiUJbu Gwli. 5 L. 6 uJmGw4utpp pntn11 tlbpwqwG

gmuGbpf!: 
3. <.tmli.p p111_np hwzt}bgmJgGbpp qnuhuppg hwGmu hG wn2LP. pntn11 
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hwztlbgmJgGbpp qmuwpf!: Umwgtlwa WMJlllUI2t! U}tm12 t hrutlwuwp 
wuP. 5 Ujntfim4J1. GhppL.mu qpwntltuO- qmuwpflu lt hp4m wuqwu qb
pwqwGgp pn1np tlbpwqwGgmuGbpp hwupwhwztlw4wli qmuwpJ1G: 

• 

4. CupwgpJ1 tlbp2uw4tml1 tlbpwqwugnnlJ! u4qpuw4bmp G4wmumt1p 
hwl{wuw11 t [!Gpwg~Ji pn1n11 tll:ipwqwGgmuGbpp hwCi]lwhwzl{wljwu 
q.r11uw11pG: 
"GPtl.btllJlWJPU [!GpwgpJ1 wG4wuwGbpJ1 PlllJLWUlpbtlmJPJWU 11tuwmu, 

hwztlmu liG pntnp nbUJbpfibpl1 L. up2wG4Jw 1_ ljbmb11J1 Gp2tpl}: liJ11t1JPu}1 
lnuztlmll41• opt1Gw4 hwG11JmwGmu t umn11L l!hrtlwb ~np1mM qwup G)lt}b-
1J111wJJ1G J!Gpwgpp UWUlJWG(l (WJlJmuw4 1.3): 
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3 
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3 
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I 2 
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0 11rn4p lj b11~Liw4wu 4hmhp[l 5-
:::; 

..c.. ·-= :r c: 

Jv; w uti 
3 ii: 

v zu•uti 
c:· ~ 

UlOf"IW:Ullll flJlnU[l \, 
,-.. c: 
~ c:, 

hwuwpr:i 3 I Ll4WJllU'tflntpj ntU[l .::r 
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2 3 4 

R1.1 1 lrw.1 wG I 

·- 8.4 

150 <+. Lmuw1\11r 
- ---

--- 6.2 
~ 

I 5 1 q., Uh1uu{ 

4.4 

! 152 q_, o..lWfll] ,___ 

7.5 

153 4un\mp~ 

--
10.6 

R1s4 OK 23+85 
~ 

eGIJw tlhG[! 37. 1 

HR1 x4 - I-IP.u 1 == -23 ,726u 
Lih = -23 ,801 - (-23,726) = -75uu 

.1.h"m11 = ± 2of37j = 12ouu 

~.hiL = -75;3 7, r = -2uu 

...:.1uzLj11Lufi u1uuwflf.4.I!--

U f[}muw[/ /.J 

~ 

"" 
'='· = c a: .c. 

5 '° ~ .r=. 4 pnG7Ulw '1]1 
~ 3 ~ "'" -" cthpwqwGgmiiGhp(! tunrwi wtJl tig 3 °' :::;' "" ~ '3 s ..,,. 

t. mrir,nul uhp(l mGhgwo 
§> - ;: 

JI c: -::r prnp6pmpJntfi[l 
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80 
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-- >--
26.5 
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110 -22 160.447 
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--

-23.80 1 -23.726 
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CCipwgpp bp4wpntpJmCiCi t 37,140, npCi I!Ci4wb" t R 131 UJ.wmwJpli L 
R184 hnajl nbUJ.bp!ibpp up2L, npn!ig Cipzbp[! mtl.Jwt [!lipwgpl• hwuwp htw-

4hmwJpCi b!i : <!.wztlwP4I! 4wmwpqmu t hbmLJwt hw2nP11w4w!impJwUp: 
1. UUPilll.2 CiptJ.blltpwJpCi [!Upwgp(! !ipw!imu nu11cw4tJ.wa qp.nzuw!ipzbpml 

L nblll.bpCibpntl pwchuCimu bCi 011w4!ibpp, npn!ip uljumu L tlhp2wfimu 

bu nb1.4bpCibpntl: 
2. 011w41ibpp hbppw4w!i hwuwp!ibp[! qpwnmu b(i uwmjwlip 1 

UJmliw4mu: 
3. lJwmJw!ip 2 L 3 UJmliwlj!ibp(! tpwg!imu bu Jmpwpw!i.ump 011w4.ti 

u4qpmu L tJ.bp2mu qmCitlilll. nbUJ.bp!ibpp m qp.nzuw!i.tizb11.ti w!im!iCib

pntl L gmJg mwL.tiu !ipw!ig mhl1_W11PlllPJillU[!: 
4. UJmCiw4 4-mu, oqw4Cibpp Jlpuwgp mnqbpmu, !izmu b!i !ipw!ig bp4w

pntpJmli{! \tlltnubmpbpntJ., pu4 5 L 6 UJillliw4!ibpntU 9IllJ9 b(i mwwu 
JmpwpwCiLJmp !izw!ip hbnwtJ.npmpJillU[! u4qp!iw4bmpg L oqw4!ib

ppg Jmpwpwu.umpmu zmwmptJ.Cibpp PMI!: 
5. lJwmJwlip 7-PIJ: u1muw4mu liPtlbL.tipwJpli uwmJwli)lg (wl1_Jntuw4 1.2) 

uplltubmpp 6zmmpJwUp cww!igmu bu JillpwpWULJmp. 011w4.ti u}12}1u 
tJ.bpwqwCigmU[!: 

6. <!.wztJ.mu bu wupnq2 !iptJ.bL.tipwJ}lli [!Cipwgpp tJ.bpwqw!igmu!ibpp hw!i
pwhwzl{w4wa qmuwp[!' -23,80lu, L wJ!i qpw!igmu uwmJwli}l 7-1111 
uJmCiw4}1 CibppLmu: 

7. <!,wzqmu bu tJ.bp2!iw4wu L u4qpuwljw!i nhUJ.bp!ibp.p pwpO.pntpJmli
!ibp}l mwppbpntpJmlin' HR 184 - HRI3 1 = 160,447 - 184,173 = -23,72611, 
Dp[! qpw!igmu b(i UWlDJWCi}l 8-1111 UJDlUw4.ti (ibp.pLmu: 

8. <!,wzl{mu bu wupnq2 !ipl{bL.tipwJ}lli nupwgp}l umwgl{wa L pmJtwmpb
LP w!i4wUJ.Plihp[!' Lih= -23,801-(-23,726)=-7500 L 

Muwhu. ± (20.Jl~u = ± 20.J37,l = ±120uu : 

9. bpb {!Cipwgp}l umwgl{wa Lib w!i4wuwl! tfmpp t pmJtwmpblli uwhUw

CiwJpli w!i4wuwp ubantpJmli}lg, WUJ.W WJ!i pwzlumu bu l{bpwqw!i

gmuubp}l u}12L' [!Upwgpp bp4wpmpJm!i!ibp}l!i hwubUwmw4wCi: '1-11w 

hwuwp Ciwtu npnzmu b!i [!!ipwgp}l 1411-}lCi [!Ci4um1 m1111mul!: Urum
uw4 1.3-mu pbpl{wa op}l!iw4mu Lih/L= -75/37,l=-2uu: 

10. <!,wztJ.mu bu [!Upwgpp Jmpwpw!i.ump 011w4.ti l{bpwqw!iguwfi nUJ.11m
U[!, np}l hwuwp [!Upwgp}l 1411-p!i [!U4Uilll IllIJ.l1_IllU(! pwqUWUJ.WU14ntU 
bCi 011w4}1 4.litnubmp!ibp)l pl{nl{: UP11Jmfipfibp[! q11wnmu hfi uwmJwfip 
7-1111 UJmCiw4}1 hwUWUJ.wmwuiuwli tJ.bpwqwfigmu!ibpp mwlj : 
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11. Cfipwgpp pntnp nbUJ.bpfib1i.ti pw1101lll1pJmGGbp}l l{tri2uwljwfi !izwfiw
ljmpJmlifibp[! hwzt(mu bu I uu-(1 l'.izmmpJwUp L qpwGgmu 8-PJl 
uJmfiw4mu: 

12. 3mpwpwli~Jmp oqw4}1 fibpumu hwztJ.mu bfi 4.wUJ.nq ljbmbpp CipzhpJ!' 
Hn=Hn_1+h pwfiw6Lnl{, npmhl1_ Hn - hw2n1111 ljbmp upz!i t, Hn-1 - fiw
lun1111 4hm)1 fil1zl! L h --(!' up2pfi tJ.bpwqw!igmun: 

13. liw1.411l1_ 4bmbp(1 ut1zb1111 npnzuw!i ummquwfi UUJ.wmwljul{, uwmJwfip 
3mpwpwu.ump t2mu hwztJ.mu bu wnw2)1u L l{tri2tiu lJwUJ.1111 ljbmhrip 
!ipzbpp mwpphpntpJmfi{!, np{! UJ.hmp t hwt[wuwp L.tili(l mtl.Jwt t2mU 
qpw!igt[wa pntnp U)12pG t[bpwqw!ignulCibp)l hw!i11whwztlwlJw!i qm
uwppfi: 

14. ~wzl{mu b!i u(12m!i4Jw1 4bmbpp !ij1zhril! Hu112=H1i+a- b0112 pwfiwO.Lnl{, 
npmb11 Hh-hbmL}l lJwUJ.nq ljbm}l tipz!i t , a - hplJlJilll.uwCip i_wtflw6naj1 

uL 4nquntl hhmL(1 4WUJ.lll 4bmp tlflw 4w1111wgl{wa hwzl{bgmJg(! L 
b,1112 - u}12wCi4Jwt 4hmp tJ.pw l)w1111wgl{w1'" hwztJ.bgmJge: 
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Q.LOl-Iu 2 

§ 2.1. UCiuUSUu.2P ~04.U1.A.Ul.tOJ-@-301-uC b\.f. 
l.t USUf'UUu ~ll.2fif'f}.Ul.tUu01-@-501-uC 

P.CictbCibpwqwCi qwnmgqwbpCibpp zl1Ciwpwpmp1wuu fiwtunp.Iµnu tu 
mhtufipqwqwCi hhmwtumqmuCitpn, npnfig ql.)uwqnjl uwubppg ubltI! qbn

qbqpwl{wCi wztuwmwCip(ibp(i b(i : 
q..tnqbqpwqwCi wztuwmw(ip(ibpCi, npn(ip qwmwptJ.mu bCi 6wCiw

U)WphCibpp, 2pwfigp(ibpp h WJl Opjhqtnfibpp hbmwtumquw(i U zp(iwpw

pntpjWU J!Upwgpmu, uquqmu tu fiwtuwqbmunq: Uqqpmu hwuwU)w

mwutuwCi uwuzmwpp mbqwqriwqwCi pwpmbqJ1 qwu hwmwqwqap lj_pw 
wCig bCi qwgCimu wU)wqw pCictbfibpwl{wfi qwnmgqw<)pp wnwCigp'[!, nppfi 

w(iqwCimu bCi nlJlbq}la (Tpacca), wJUnthbmh mqbqap pwpmbqpg ~wqiqwa 

wfiltJmCiwJpCi m qbwJpCi ttMbCimCibp(! t}lntuwqpntu bu pCimpJwU ut2: 

fllJlbqbp mqqwqpa mbqwuwubpntu Cizwhwpntu bCi UJltl1tmwct, puq zp2w

qwpow1pCi wfiltJmCifibpntu' l{npbp, npnug uqqpuwqwCi L. tlt112uwqwu qb

mbp.Iuu mwpqmu bu znzwt}lnqubp: 4wmwpntu tu Ciwlt mqbqap utq zbp

mp hnppqnCiwqwCi hwUmJp, nppg hbmn bpqw1Ciwqp m 1w1Ciwqp upqhtl1-

pwgmu: '1-wzmwjpCi wztuwmwupCibp(! tJ.bp2wgCit1mg hbmn uzwqqmu b(i 

CipqbtJ:ipwguwCi wPilJmCipCitpu L. umwgqwa mtlJw1utpntJ. qwqumu hw

mwqwqatp m uum:Pptubp, pU[U)hU Ciwlt CiwtuwU)wtnpwumqmu hCi 

mtlJwtCibp Ciw}uwqbwJpCi qap pCimpjwCi ut2 mbqwt}ln}uuw(i hwuwp: 

Sttuupqwl{wG Gpt[btJ:ipwguwu up2ngntl nlJlbqap UJPil'.i>PtJ:i lt uuq1w1-
CiwqwuCit11lt l{wquuwu hwuwp oqmwqnpaqmu tG HB-1 , Hfl-3 L. HCM-

2A upqbtJ:ipCibp: 
fltqbqap CipqbtJ:ipwguwCi hwuwp pwgp Y.."V. Y.pungqm ~wtiiwonqb

ppg, qppwnqmu bCi uwlt upwqnquwup ubq qwu bpqm uwCimpubmpwJpU 

pwctwCimufitpntl 2_wtltwonqbp: liJuUJltup [Wt}lwonqhpp hbmwqnmmuI! L. 
ummqmun qwmwpqmu bG wJGU)bu, pU[UJhu IV qwup ut1tlhtJ:ipwguwu 

hwuwp qppwnqnq 2.wtltwonqbppCi{!: 
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§ 2.2. nl-·'1..bQ.l)p '-lf'U l.tUSlif'qj}'l uCU~UPUUu 
UCiuUSUu.21.rbf' 

PCimpJwCi ut2 mqhqbp 1.tmtuwllPuwCi hwuwp Ciwtu mbqwupmu 
6zmmu b(i p(ictbut11wl{wli l{wnmgtJ.w<)pp uwtuwq}1b"J!, WJUnthbmh qm(imu 
h hmuwtJ:i wupwgumu mqbqap ul{qpCiwl{wu l{hm{! (flt.U.): i:a-truµitlimI! 
tnbqwqpmU b(i WJI} qbtnntU, pbpmu wztuwmwUpwjpU qpntpjWU h J!UUl 
l{nquunpnztJ.wa wultJwCi uzwhwpmu mqhqap wnw2pu mqqwqpa mtqw
uwu{!: flpU)hU qnquCinpnztJ.wb wCiltJm(i {!Uqntumu t(i pwpmbajlg tJ.bpgtJ.wa 

btwJpCi h mqbqbp wnw2pli mqqwqtib mbqwuwup up2h qwqutJ.wa 
wCiltJmun: <.wnwtu npU)hu btWJPU bwnwJmu t mqtqap uqqpuwqbmpg 
qblll.P wnwtJ.bt pCimpwqpnq qnquCinpnzP.2. qbmpu mqqtJ.wb mqqmpJntU(!, 
oppCiwq, bnwCiltJmfiwljnpuwCi qtmn, qnpbwpwfip atuut1nlJq]1 tumtntJ.wltI! 
lt wJtU: 41111uunpnzuwfi wultJwu utbmpJmCiI! npnzmu tu qwu pwpmtqp 

t1.I1w wfiltJmUw2_wtPP up2ngntJ. l{wu pwpmbqpg tJ.bpgtJ.wa qbmbpp qnnpqp
uwmubpntJ.: 

fltqhqC>p wnw2pCi mqqwq}lb hwmtJ.wap Uzwhwpuw(i hwUwjl hwU
{!Ul{bg(imu bu phllI}Iltl1mp hnppqnCiwqwu zri2wup Uillpp h wtJ:iqwqwJp 
qp.IlJwqwu zmpptuCibp{!, wupwgumu wwqwqwu h pnqwgCihtntJ. tJ:illp{!, qp
mwtunqntJ.wqCi mqqmu ltrn1uunpnzlt2. qbmpCi m wupwgunul tJ:iilp{!: U1um
hbmh pnqmgCibtntl wtJ:iqwqw(i U)UltnntU b(i WJCipwu, npU)huqp wnw2pCi 

tJ.bplihpntJ. qw]1IlwgtJ.wb hwztJ.bgmJgt! tlifip lt11IJ.UCinpnzuwu wfiltJwCi(! hw
tJ.wuw11: liJq qtuwmu, mhqwfipmu, ajnnwltP qpmwCiuwCi wnwCigp{! gmrn 

qmw mqbqbp wnw2t1u mqqwq}lb hwmtJ.wap mqqmp1muu, npp bwbqw
qbp lj_pw wupwgCimu b(i Cizwuwonq{!: 

bpb pwpmbqp tlriw h mbqwfipmu huwpwtJ.np [ t qmCibt npht qnquun

pnzuwCi qbtn, WU)W nputhU hlWJpli pntUilW up2ngntJ. tJ.bpgCimU b(i Uwq(ipuw

qw(i up2opbtuqwup IllJl'lntPJntCin: '1-11w hwuwp pwpmbqp lj_pw wutum

uw2_wtltntl [Wqmtu tu wnw2pu mqqwqpb hwmtJ.wap puqwqwCi wqpumm{! h 

pwpmbqpg tJ.bpgCibtntJ. uwqfipuwqwCi u1wpp luntnnpuwu ubbntpJntU(!, 
wCigmu tu qwmwpntu uwqupuwqwu wqpummpfi: Cp2wu w2 qpntpJwUp 

hWU(!CiqbgCimu b(i hnpl1qnuwqwCi zp2wfip wnw2pfi qbp(ibpp qp.llU tlilipp 

qp.llJp ht m, wupwgumu wtJ:iqw11wu, pm1wgumu tJ:illPI! h pmuntJ:i wpptmpp{!: 

U1Cimhtmh pbllI}Iltlimt1 U)tntnntllntJ. pmunw uwqupuwqwu u1wpp h1mupuw
Jpu OwJPI! hwU(!CiqbgCimu bu oqwqp qpnJwqwu 2mpptup hbm h wupwgumu 
tliilp{!: '1-pwupg hbtnn pnqwgCimu tu wtJlqwqwu h qbputpp qp.llU qCimu 
nu1hqap wnw2pCi hwmtJ.wap uwqupuwl{wCi wql1ummpu hwtJ.wuwp hwzqb-
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gmJgp tlPw: SbqwGpmu nUlbqap wupwguwfi fiUJ.wmwqml, ajlmuwfi w

nwugpp awoqwqamu mbI1wqpntU bu uzwuw6rur 
Sbqwfipmu nuihqap wupwgtlwb" nu111wqpa hwmtlwbJ! pbmµiu1mt1 

up2ngntl 6ru1mu b(i' !izw!iwOJlill! mbqwllJlbtntl 50-10011 t!Ul)Up2muCibpntl: 
Oqmtlhtntl pwpmbqpg npnzmu bfi mqbqap wnw2pu fiw}uwqbwJpu hwm
tlwap hpqwpntpjntfi)!, mbqwl)pntU WJfi h hmuww qbpUJ.ntl wUpwgfimU 
wnw2pfi zp2wqwpc:\wJpfi wu4Jwfi qwqwpg: fO"b!UpltPUll! mbqwl)pntU bfi 
wfi4Jwfi qwqwpmu, \ul4fimu uw}unJlll qnpOru]mpJmfifibpJ!, mbqwupmu 
umwfimu bpqpnpq nuiqwqpa mbqwuwup llUlllntPJntfil! h wupwgfimu: 
umJ!i bqwuwqntl umwumu h wu11wgCimu bfi mqtqap UJmu mqqwqpa 

hwmtlwaCihpJ! h zp2wqwpowJpCi wfi4JmGCibpp qwqwpfibp{!: 
01qhqap GzwhwpuwG 6zmmpJwG ummquwG hwuwp hwubuwmmu 

bu pwpmhqJ1 tll1w L. mbqwupmu Lwtiitlwa 4JlI1Ufinpnzuwu wG4JmCifibpg: 
bfipwl)pbCip h=5u qmptlwb"pntl l : l 0000 uwuzmwpp mbqwqpwqwfi 

hwmwqwqap tll1w (uq. 2.1) UJ.WhwG2tlmU t Ah B qhmbpp up2L. wugqwg
fiht 6'wfiwUJ.Wph, npp i pbpmpJntUI! Nbpwqwfigl1 0,025 : 

7.AJ. 2.1. 

.fO"bpmpJntfil! qw hbnwtlnpntpJwfi lu-)lfi l!fi4filll )12bgmul! qwu 
pwpc:\pwgmuli t: bph i=0,025, wUJ.W lu hbnwtlnrunpJwfi hwuwp qmlib
fiwfip 2,5uu tlhpwqwfigmu: ~bmhwpwp, d=h/i=5u/0,025=200u: 
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l.Twuzmwp 1: l 0000-p hwmwqwqap hwuwp qmCibCiwfip 
d0=d:l.T=200u: 10000=2,0uu: liJ<hl Lwipp~ 4w114pfintl hwmmu bCip hnppqn
CiwqwG.Cibpt! d=2uu ht1upntl: bpb do-fi uba t hnppqnfiwqwfifibpp up2L. 
bqwa hbnwtlnpntpjntupg, WUJ.lll uzmu hfi hnppqnfiwqwup hbm hwmuwG 
l lthmJ!, pult bpb do-u tPnPP t hnppqnCiwltwuubpp up2L. bqwa hbnwtln
pmp.1mupg, WUJ.w hwmwqwqap tll1w hwmtlwbt! tlbpgfimu hfi gwfiltwgwa 
nuv1mpJwUp, opI1fiwlt' qbtq}l 2 ltbml!: <!,nppqnfiwltwlilibpl! do hpupntl hw-
2nPilwpwp hwmb1ntl 2, 3, 4, h 5 ltbmhpn1u, wfig bfi 4wg fimu 6'wfiwUJ.wp
hp mq bqpbt!: 

§ 2.3. ~n'lfl. 't7b'1. CbPSti bNi:mn,w.i:ti b~ 
LU3'uUl1fl. \,pq_t;Lfl.PUBfiHf 

<!_JlI1P fibq zbpmp bpltWJfiWlJll li}ltlbtlipwgUwfi wz)uwmwlipfihp.[! 
qwqui.twa bu qwzmwjpli h 1wpnpwmnp. wz}uwmwfipfibpt1g: '1-wzmlUJlifi 
wzJuwmwCipfibp.p ut2 umumu bfi . 

1. Ouitqa}l mhqwqfiumu mbqwfipmu, 
2. fhqbqap wnwfigpp fizwhwpntu, UWJJllllllnt lizwliwonqmu, zp2w-

11wp6wJpfi w fi4Jmfi fibpp l_wt}1mu, UJ.liltbmwctp h qnpbpp !izwhw
pntu, UwJpnuim h l!fil}tWJliwqwfifibpp liJitlbtlipwgmu, 

3. lwpnpWtnllp wzJuwmwfipfibp. fi}ltlbtPJ.lWQUWfi WP11Jlllfipfibpp 

uzwtimu, UJ.Pll~Plli tiwqumu: 
q..pw~P.4 ohwtln11uwfi wt{wpm)lg hbmn qwqui.twa bpqwjfiw4}1 UJ.llll

~PlP h t!UIUWJfiwltwfifihp)l tlPw, mb}ufi]14w4wfi UJ.WJUWlifibpj1fi hwuw
UJ.wmwu}uwli, liwJuwqmnu hfi )lfictbfibpwqwfi qwnmgtlwbpl!: 
~ fibq zhpm)l mbqwqliliuwli )ufiajlpl! libpwnmu t mbqwlip)l ajlmmu, 

qnJntpJmfi mfibgllil h pwpmbqp tlliwJp hwUwUJ.wmwu)uwfi mpt{wqb"bpll 
hwutuwmmu, WUJ.wqw fiPtlbllipwJpfi ntnqbpubpp mbqll f!UITTfUnu, hbqbqw
mfibp)l h 6'wh6'wJ)lfi tlwJpbpp wfigmulibp)l mumufiwu)lpntu L. wnu: Sbqwu
pmu nlllbqa)l wnwfigpll hw2Jlil mbqwqfifiuwfi h lizwhwpuwfi hwuwp, wu
h11wctbzm t pwpmbqp qwu mbqwqpwqwu hwmwqwqap tlPw lizht wUJ.wqw 
)lfictblibplllqwfi qwnmgtlwbp)l liw]uwqbwJ)lfi mqqmpJlllfil!: <!.wfiqwuwfiw
lP9 mbqwqfifimUt! mwwu t ww11ctbp UJ.Wtnqbpwgmu mbqwlip)l uwu)lfi, np
mbq quunugtlhtm t wJu qwu WJfi )l!ictbfibpwqwfi 4wruHgtlwb-J21!: 

'1-wzmwJ)lfi wz}uwmwfipfibp)l qwmwpmu)lg wnw2, pwpmhqp qwu 

hwmw4wqa)1 tll1w fizmu bfi nuibqall fiw)uwmbui.twa mwpphpwqfibpf! 
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(Gq. 2.1): liJJ} mri.bqbp 1:10000 uwuzmwp]l pwpmbajl t[pw UJWUlqbptlwb 
Gwfuwq]lbG mGp a-b-c-B mri.qmpJmGn: PGmpJwG ub2 Gwtuwqbp i.pn
tuwllJlOWG hwuwp wGhpwctbzm t qwmwpbt hbmhJwt qbwJpG hwmtlwb-

Gbpp iWtPntUGbpl!. 
l. ab - ql}uwtlnp uwjpntqm mqqmpJWUp YJtlnubmpwJpG UJntGpg tll1GiL. b 

qbml!, 
2. bc-b qbm]lg up.Gilt qwnmgtlwbp}1 wnwGgpp zp2w11w116wJpG c qbml!, 
3. cB-cqbm}1g up.Gilt qwnmgtlwbpp B tlbP2Gwqbm[!: 

~wpmbq]l t[pw tlbpnhpzJwt hbnwtlnpntpJmGGbpl! iWtlimtl bG oqmtlb
tntl [!G1nwJGwqwG uwuzmwppg: Cp2w11wp6wJP.G wGl.LJmfiGbpJ! l.t wnwGg
PP mqqwq]lo hwmtlwaCibpp rtJ1pbqg]lnG wGt.umGGb11l! iwtlimtl bG wGl.LJm-

Gwiw$Jltl: 
lJ:wnmgtlwbp]l wnwGgpp pGmpjwG ub2 GzwhwpntOl! uqutlmtl t mb-

qwGpmu uqqpGwqwG b qbm]l npnzmlintl, npp hwuw11 a IJ.l1tntlbmpwJpG 
uJmGpg, hpuGwqwG UWJpntqm wnwGgpp nutqmpJwOp, UJllllUJWUlJW ctw
UJWtlbGml iwi.pmu bG ab hwmtlwap GwtuwqbwJpG bpqwpmpJmGJ:!: 
PGmpjwU ub2 b qhtnl! wupwgGmu bG tPWJUlb ctwuwGwqwtlnp ggpqntl, 
upw t[pw mhr]_wqwJmU bG pbruplWUll!, mbrtWllJllllU ~1 Gw]uwqowJltG 
wGt.umfil! L. umwgtlwb nutrtmpJwUp qwmwpntu Gzw6nrtmtl: bpb mbqwG
Pl! i.pwq t' awoqtlwo p$JltmGbpntl qwu wGmwnntl, WUJW qat1iP GzwGw-
6nrtntlll! nutb4gtlmu t wGmwnnutm Gbrt zbpml1 hwmmtlntl: vzwGw6ru1-
uwG ctwuwGwq twtl mbuwGbtlintpjwG hwuwp oqmtlmtl bG Gbpqtlwb 
uzwGw6llllJ1g : Sb.rJ.wllPhtntl b qbml1g GwtuwqbwJpG be hbnwtlnpntpJmG(!, 
c qbmmu tu$Jl1u bG bp.qpnPJ} ctwuwGwqwtlnp ggpql}, pbrupltlitnJ! mbqw

tlintumu bG UJJI} qbmJ:! L. mbqwqpntu 132 zp2wqwp6wJpG wG4JmGn: liJGm
hbmL. UJllill.l.J.UlUlJW dUJUJwtlbGntl illltPntU bG cB hbnwtlnpntpJntGl! L. ctw
uwGwqwtlnp ggpqntl wupwgGmu tlbp2GwqwG B qbml}: bpb B qbmp L. 
GwtuwqbwJ}lG qwnmgtlwapp up2L. hbnwtlnpntpJntGl! iP qbpwqwGgmu 
mt]uGpqwqwG UJWJUWGGbpntl tiw]uwmbutlwb mwppbpntpJmGpg, WUJW 
zp2w11w116wJ}lG b lt c qbmbpl!, P,Giutbu GwL. B qbmJ! hwuwptlmtl bG 
tltp2GwqwG L. GpwGg i.pn]uwpbG mbqw1yuuu bG tliwJmb UJntGpqGbp: 
U}lGiL. UJ.]lqbmwctp GzwhwpntUl! UjntGpqGbpp t[pw uwqwqpntpjntGGbp 
ibfi wGmu: flutbqap wupwgmupg hbmn mbqwGpmu qwmw1uuu bG UJ.]l
qbmwctp, l!Gl}tWJGwqwGGbpp L. qnpbpp qttuwtlnp qbmbpp Gzwhwpmu, 
bp.pbuG ]lplllqwGwgGmu bG GwL. uwGpwuwuGpqwJpG Gzwhwpmu: 

ITl]lqbmwct]l GzwhwpntOl! uqumu bG uqqpGwqwG qbmmu mb
qwllJltlwo qpnJwqwG UJ.]lqbmpg: ITlpqbmGbp(! tutlinttl bG 100-wqwG ubmp 
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(!Gqt1]12nuHibpmt L. mbri.wGpmu GpwGgpg 3-4utl hbnwtlnpntpJwOp tutlimtl 
«UJ.WhwUJ.wG», np]l t[pw Gzmu bG UJ.]lqbmp hwuwpl! (Gq. 2.2): .fl..btlib~p 

pGnpnz mbri.bp.mu, UJ.]lqbmGbpp u]12lt, tutlimu bG UJ.LJlllUWJ]lG qbmbp, 
npnGp GzwGwqtlmU bG U}lWJG «UJ.UlhWUJ.WGGbpntl»: 

OK 
0 

ulJ. 22. 

flutbqbp zp.2wqwp6wjpG qbmbpntu, Gwtuopnp mbrtUJI}Ptlwb UJnt
GpqGhp.p tlp.w, Gzmu tG Gw}unJlll U)]lqbmp hw-
uwp.l!, GpwGpg mGbgwb hbnwtlnpntpJntGl! L. 
zp2w11w11owjpli wG4JwG ubbntpJntGl!, npJ:! illi
i.pn1u bG pbnqnUimntl bpqpnPJ} wGqwu: 

ITlpqbmwctp GzwhwpuwG ctwuwGwq tlw
pntu bG UJ.]lqbmwdwJltG qppmJq, np.mbq wGg bG 
qwgGmu nlllbqop wnwGgpp bpqm 4nrttlbpp hw
GntJPP Willl.JmGpGbpl!' JntpwpwGiJmp 4nrtllmu 
25-300 hbnwtlnpntpjwtlp, qwtutlwb pGctbGbpw
qw(i qwnmgt{wbJ!}l pfimJppg: ~wGntJPl! qwmw
pn1u bG oJl11PGwmGbpp ubpnqntl, npUJbu wpugpu
Gbp.p wnwGgp J:!GqntGbtntl nlllbqbp wnwGgp{!: 
UpugpuGbp.p wnwGgpp tlflw mqqwhwJwgGbp.G 
ti2tgGmu bG mptlwqop. pGnpnz qbmbppg ' bp.qhw
JbtwJpCi tqbpGbp.p tlp2ngnt{, puq iwtlibppqnt{ iW
i.pn1u bG GpwGg bp.qwp.ntpjntGl! (Gq. 2.3): 

ulj.2.J. Sptlwb uwuzmwpnt{ wpppuGbp.p qwquwG 
hwpuwpntpJwG hwuwp, UJ.]lqtmwctwJpG qppmJtil! UJWmpwumn1u bG up!P
ubmpwJ]lG PrtPltg: Upppu]l qwnmguwG uwuzmwpJ:! qwtutlwb t }lpw
llJllltpJwG pwJllliltpJmGpg, pwJg W. 4Wflilll UiGbt tPnPP mbqwCipp hwmw
qwqop uwuzmwppg: ITlpqbmwctp hbm tlpwctwtlwGwq Gzwhwpmu tG 
wnwGgppG DlllrtlllhUJJWQ t!GJitWJGwqwG l.ljJlll~PtGbp{! qwu l!GIUWJGwqwG
Gbpn: CG11twJGwqwGGbflp bpqwpntpJntGl! untlnpwpwp i]lGmu t 20-500, npnz 
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11tuwt11mu wtlbl}l bplJ.wp, pulJ. wnwfigpp nuv1mpJwup fipwlig hbnwtJ.npmp
Jmfifibp{! tlbpgfimu tfi WJUUJbU, npUJ.buqli hml]l uwlJ.h11LntJPI! hwphwfi {!UI}
tWJfiWltwfifihp}l Up2h mfihfiw upwmhuwlt pbpmpjntfi: QfiIULUJUWqwfifihpp 
J!Uil}lll2 lJ.bmbpJ:! WUpLUgfimU bfi UJ.WhLUUJ.Wfifib}llltJ., npnfig tlPW fi2tlntU t 
wnwfigppg mCibgwa hhnwtln}llltpJmCi{!, flCilUJ.bu Ciwh «c:\wtu» lJ.wu «W2» 
uwtiwqpmpJmCi{!' qumwtlnpmpJmfifi wmufigp}1 fil.J.wmuwup: 

QuqtWJUWqwulihpp u2whwpntU[! qwmLU}llllU h(i UJ.IlI]U}WlflJW lllilflll
qwqwfi dwUJ.wtlhGml tiwu lwt}1bppqn4_: bph J!UlltWJuwqwfifihpp pwuwqJ! 
Uta t, WUJ.lU fipwfig hwuwp wnwuc:\fiwgfimu hfi hwmmq UJ.PlJ.hmwduJJ}lu 
qppm J 4: 

QCiqtWJfiwlJ.wfip qhmhpp fi2wfiwqmuJ:! umwgtJ.mu t mqhqap mtl.Jwt 
lJ.bmp UW.lthmwdu.tJpG wfi4_wfimupg h 4_hp2l1fi]1g upulh J!UI}LWJuwltwfip 
tn4.Jwt lthtnI! h11wo hhnwtln}llltpJntfipg: Oppfiwq' nK-6 awJ:u+l7,8 uzw
uwlJ.mu t, np lthtnl! qtnu4_mu t nK6-p qpuwg, c:\wtu ltnq1\mu h 17,8 u hh
nwtl_n}llltpJwu tlPw: 

fil.llhqop J:!upwgp}1 w2wlJ.nqUJWfi wultJmfiuhpJ! lwt}1mu hfi utt1 }lllUJ.h
wung qWU bpbumU tJ.LUJpltJw(iwfing phrupltPtnllll, Ublt tp}ll[ fitl_wqmJ.: '.)wt}1-
tlwa wfiltJmfiuhpp qnUJ.Pm utnrnquwfi hwuwp uwqfilmwqwfi UtlllPP hjntUp
UWJpfi OwJ}llltl CU 11}1IltpJWUp Il}lll2lllll hfi Uwqfipuwltwfi wqjlununfihpJ! h 
qpwfigmu uwmJwfimu: Qfipwgpp fiqmtnuwup qhu.J11 w2 lwtlitlwo wfiltJmfi
fihpp wpcthpfihpJ! 2UJ.hmp t mwpphptlhfi wtlhilt, pwu 1° WJU wpcthpuhppg, 
npnup umwgtlmU hfi npui.hu nlllhqop uwfunpq h hw2npq mqqmpJmfifihpp 
hwuwuiwmwu}uwfi umqu}mwlJ.wfi wqpummuhpp mwpph1mtpJmfi: 

fil.ll hqap 2112wqwpc:\wJpu wfiltJmfi[! hw24_mu hu, J!Um [!Gpwgpp 11tUJ.P 

lli2 lllltPtlWO, p wultJwu uhantpjwfi' 
0 

aws,i = 180 - /3, 

a<iwJ:u = /3-180° : 

§ 2.4. CP.2U"l7UBP°l7 4fiPbPP Q..UuU'-l!lP lrbSbPP 
"l7CU~UPfil'U'C 

Cp2lllfiWJpu ltnphpp fi2whwpuwfi w2tuwmwfipfihpJ! pwctwfimu hfi 
hpltm ttnwUW.' lJ.npp qtfuwtlnp qhmhpp U2whw}lllul, npJ:! ppwltwCiwgtlmU 
t wfiup2wltwfinptfi uJliqhmwctp ctwuwfiwq h zpfiwpwpntpJwli J!Upwg
pmu qwmwptlnq ltnpp UWU{lWUWUfi}lltWJpfi fizwhwpntU: 
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Cp2wfiwJpu ltnpp qtfuwtlnp qhmhpfi hfi · qnpp ult}lqpJ! (Y:U), qnpp 
ut2mhrm (4U) h ltnpp tlhll2J! (4~), pult qttuwtlnp mwpphpJ! qwu tth
uhfitnfihpfi bfi lI1WfiqhfiU{1, ppubqmppuwfi (lt}lunp.tlf1), qnpll hpqW}llll}}JillUf1 
h qnuhpJ:!: Cp2wfiwJpfi qnpp «lJ.npp ult}lqp» h «ltnpp tlt112» qttuwtlnp lth
mhpp llPPPI! wfiltJwCi qwqwpp (Uq_) Utiwmuwup npnzmu hCi AB=BC 2n-
2wt}1rrq hwmt.Iwafitpntl_ (fiq. 2.4), npnfip Ltnltlmu hfi qnpp mwfiqhuufihp: 

Y:npp ut2mhrilt q}lppfi npn2htnt hwuwp hw2tlmu hfi m11hqap p wfiltJwfi 

lt}lunpqp Ill.ll!llllPJwUp B-lp.f=P hwmtlwb}!: 

tllplJ.hmw<tp ltnpntl_ fi2whwpuwfi hwuwp npn2mu hu 2112wfimJpfi ltn
PP hpltwpntpJntu{!' AC=4 h qnuhpJ!, '1-' npuihu ltPlt uwl.Jll mwfiqhfiup h 
Ltn11fl hpqwpntpjwfi uiwpphpntpJntfi ' 

'F 2S-4: (2. 1) 

Y:npp hpltwpntpJntfiJ!, mwfiqhfiuJ! L. lt}lunpq[! hw2tlmu bfi hhmhJWl 
pwfiwahh}llltl 

M 

nR-a0 

4=-- -
1800 , 

a 
S=R · tg-2 , 

12= R(sec ~ -1) 

"VIJ. 2.4. C[1pwfiw1ftfi ljnflft hjJtffiwljwfi ljf;mf;fll! /, t1MMmfili[1f! 

(2.2) 

(2.3) 

(2.4) 
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C112wfimJpfi qnpp qtluwtlnp ltbobfimfibp' S, P , 4 t.. '1- l!fitnpmo ta 

hwtnm4 mILJmuwqfibppg: 
Oppaw4: Sptlwa t a =48°55 ', R=l25o, UQ.=nK8+40.0o: 01m2t1 s, f\ 

4 t.. '1-, pU~tqbu Gwt.. l~npp qttumtlnp l}bmbp]1 tajlqbmwctwJpG wpctbpfibttl!: 
Cp2wfiWJpfi l}npbpp u2mhwpowU mrumuw4 ubpl19 R= I OOOo 2wnwtlIJP 
hwowp qmumt\ ta S10oo=454.85o, P1 000=98.58o, 41000=853 .760 t.. 
'1-1000=55.940, npnuv R=I25o bpl}wpmpJwG 2wnwtlflll hwowp u1bmp t 
l}mppmgtlbfi 0.125 wuqwo, WJUp(ip(i 

S=454,85 · 0,125=56,860, 

P =98,58 · 0,125=12,320, 

4 =853,76 · 0,125=106,720, 

'1-=55 ,94 . 0,125=7,00o: 

4n11p qJ.luwi[np qbmbpl1 u.tP4bmwchuJpG wpctbpubp{! 4J11Gbli ' 

4U=UQ.-S, (2.5) 

4lJ=4U+4/2, (2.6) 

4'4.=4U+4: (2.7) 

Uumtqowu UUJmtnwqntl l}npp tlbP21! t.. qnpp ot2mtqfi n11n2mu bu 

hbmt..Jmt pwuwo t..bpntl' 

qtl_=UQ.+2S-l}. 

4lJ=4'4.-4/2: 

(2.8) 

(2.9) 

4npp qJ.luwtlnr l}bmbpp tajll}bmwctwJpli wpctbpubpl! hw2tlwpl}tlwa 

bu wrumuw 4 2. I -nul: 
Cnztut.fllli\Ubpp tlJlw uzwhwptlwa tajll}bmwctp wn4m.JntFJUlli qbUJ

pmu l}npp. uqqpp L tlb!12P l}bmbpf! mbqwCipmu umwCiw1m hwuwp (inpa
uwl}wCimu hwpuwp t oqmtlbt nl pb 2p2wqwp6mJpli wu4Jwu qwqwl}pg, 
WJl Upwu unmwl}w tajlqbmpg ' mbqwl}Pbtntl 50u lqt11wqwuglli\ nl uba 
hwml\wb: Oppfiw4' wffluwa qwqwppg mwuqbfiupu hwtlwuwp 56,860 

hwml\wbf! mb11wrwt1m l}mjuwpbu hwpuwp t mpbpnPI} lll}lqbmpg qbtajl 
JnpbpnPI} mb.rJ.w'lPht I00-83,14= 16,86u hwmtlw~ L. npnzbt l}npp ul}qpp 
mtrm: 4npp tlbP2P mb11l! n1m2b1m hwuwp wuhpwctt2m t 9-Illl tajlqbmpg 
qblajl 8-PI} mbqwrwbt 100-89,86= 10,l4u hwmtlwa: 
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UlJ<l>O<!JUQ.flP 

U!J./ntuw/; 2. J 

<!.tnHiwljtuG hwzqnuHib[l Utnmq~~ hwzqnuIGb[l 

4nrt1 qtJuwtlnr IJ.htnhflfl 
4n[1p ttbtlbllmllbJl)l 

4nrf1 qtJuwtlnr 4htnh(lp 
4npt1 qtJuwtlnr 4hmhpfl UJf1ljh1.11wdwJf1ti 

L qltuwtlnr 
UJli4bmwtlwJ)l!i 

L t thtlh!i1.11!ib[l)l wllqwllnttl{!L. wllqw!innl[!L 
wumfiohJlI! t thtlbllmllh[l)l 

ljbtnb(l)l 
ttbtlbllmllh(lfl 

wpdbpllhp{! 
wlltlwllnttl{! 

W[ldbptihp{! 

Uc+ OK8+40.00 
+ 

Uc+ OK8+40.00 
- s 56.86 s 56.R6 

+ 4 U OK7+83.14 Uc++S OK8+96.86 
4 /2 53.36 - '). -7.00 
4 .lf OK8+36.50 

4'-l OK8~89 86 - 4 /2 -53.36 
4U ITK7+83. 14 

+ 4 106.72 

4lf I1K8-'-36.50 
4'-l nK8+89.86 

4npp ut2mt111! qmGbtm hwuwp, pbmµillttnl! mt11ml}PiltU bu wG4Jwu 
qwqwpmli L. pb]mtu mztuwmwupwJpU llJUHpJwU: Unw2pu tlbpubpp qpnu 
hWUj!fiqbglimli bu J1tupp qpnJp hbtn l.t wupwgumu WtPrlWl}wG: 0-nttwgCib
tntl tPUPI!· J}bruµ1J1tmp q}lmwl}l! llUlflntO bu C qbmmo mbqwqwJtlwa u2w
Gw6rul.Pli L. wupwgumu wop[!: liJGmhbtnh pm1wgumu bG WUll}Wl}UJU L 

UJtnumtu wJGpwu, 011ulL. np wnw211a tlhrutpntl hwztlbgmJQI! J11GJ1 hwtlw
uwp P wu4Jwu l}bupu: '1-pwupg hhmn l}}lmwfiuwa wnwfigpp mqqmp
Jmup mhqw1uuuu bu qnµp ppub4mpJrnwJp bpl}w)llllpJntlil! L. umwlimu l}n
PP ut2mbqp l}htn{!: 

Swfiqbliufibppg 4npp tlflw tajll}bmubpp mbqwtltnjumul! ppwl}wliwg
Gmu bu mqqwli4Jmli ~nn1111puwmlibpp bqwliwqntl: OpUJbu wpugpulibp]l 
umwligp {!liqmumu bu mwliqbliup q}lb{!, puq nptqbu opqpuwmubpp w
nwligp' lipwa mwpwa "lllllWhmJmgl!: Cum R zwnwtlflll L. K ubampJwG 
(4npp uqqpp qwu tlhP2P hbnwtlnJlilipJntGI! upUlL. 4npp tlflw mbqw1.pnju
tlwo UJltl.jbtnJ!) '4..u. Q.wCi2pUp L. L.U. lupbfint[Jl m11Jmuwqlib11pg l!Gtnpniu 
bu x L. y qnnpqpliwmlibp{!: 

Oppuwl}: blipwry1bup lajll}btn 3-J! tuvw4w t l}np]l tlflw mru1wt.Pntu
uwli: uptu hbnwtln11mpJntG1! l}npp ul}qppg' K=20.160, pu4 qnpp 2wnwt[Jlrm' 
R=l25u: Urumuwl}libppg qmlimu bu x=20.08u t.. y= l.63u: Y.npI1 ul}qppg 
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mwfiqhfiul1 m.riqmp1wup qhuiP wfillJwfi qwqwp mhflwlllnuu hfi x uhompJm

fit! L. umwfimu opajlfiwmp hpilp£!, nppg znzwtPrul.Pfi mwpwo DUJ.flWhWJW9P 
DlIJ.fllllpJwup mh!pmym1u hfi y opqpfiwtn{! h umwfimu utltqhm 3-{! : 

lrnpp 4_riw l1IP4hmfihp£! mhflwt}lntun1u bu hhppwqwGnphG, qnp}l hpqm 
DruJphp}lg' uqqppg h l[hp2pg: lmpp ultqppg mhflwt}lntun1u hfi mwfiqbfiup 

qO-p l[pw qmCitJ.Dfl utltlthmfihp£! u)lfi).L. w2uwfi qn11]1 qwqwp£!, pult qnpp l[bp2-
pg mhflwtlmtumu bfi wfitiJwCi qwqwppg hbum hflwO- uiPltbmfihp{!: 

lmp]l hwzl[wa t1hllbfimfibpp wpcthpfibpp ummquwfi hwuwp 
oquil[mu hfi hbuiL.JwtPwfiwoL.hppg ' 

L: 2 s - L: ti = L: 11-, 

L='LP+'Lli='LS - 'L 11-, 

(2.10) 

(2.11) 

npuihq' L p - hw2nM qnpp uqqp]l L. GwfuDP11 qnpp l[bp2p qbuibp)l u)12L. 

{!fiqwa n1Jllul hwuil[wO-Ghpp qmuwpfi t, 

Ls - DUJ.bq0-)1 hwpwti)lg zp2uwG wfillJmGGhpp qwqwpGhpll up2L. 

bqwa hhnwl[npmpJm.fifibp]l qmuwpG t , 
L - DUJ.bq0-)1 hplfwpn1p1mGG t : 

§ 2.5. P.PU'l-Pfft·f<tBUlr ~UlrOl-5@-C 

"1)1.qbuiwct)l CizwhwpuwCi hbui hwuwmhfl tiwmwpn1u hG nUJ.hqb]l hp

qm qDflUp 50-200u llllJCint.pJWUp zbpm)l PPllllll111lPJWfi hwfimJp: fllflbqapfi 
wGu]12wl{wfinphG hWJlilll L. Gpwfi]lg w2 Ill owfu qwuwl[npl[wa D). UJ.Wqwu 

pwG 25-wlfwG Ubuip lWJGmpJWUp zbpmbp{! hwGmJpmu bG DUJ.IlWhWJWgGb

p]l qwu wfillJmGwJpG m qcmiJpG hwuimuGbpp hflwO.wqGbpnl[, )luq 25u-)1g 

hhnm qmfitllll uiwpw<)p1f W)_pW).Wtlml[: Chpm]l hwfimJpp W}lll.JmGpGhpG 

wGg bfi lfwgGmu u]lUiubmpwJ]lfi P11PJ19 UJ.Wtnpumml[wo UIJ1qhuiwctwJpfi 

qppmJlt]l ub2 (fiq. 2.5): 

.Pwg]l ppw1uunpJmCi]19, UI]lqbmwctwJ)lG qppmJti]l t2p ub2uitrimu 

gnlJg bG mwUiu U!PqbtnmJ)lG L. UJ.UDlUWJpG qbuib£1Dtl mqbql1b"l!, htWJ}lG 
uwplfwCibp{! L. nhUJ.bpfibp£!, ]lG).UJ.hu GwL. fipwfig ltwUJ.wl.J.gmU{! uibqwGpp 
hwuuiwuunG lfbmbpp hbm: "1)1.qbmwctwJpG qppmJlt]l ub2 zp2uwG wfi

tumfiGbp£! gmJg bfi mwUiu qbUI]l ow}u qwu w2 mqql[wa u1wpCib£1Dtl, lm4 
nnuiphp£! qpl[mu bG DUJ.bq0-)1 mqriwqpa hwml[wafibpp tl.pw : fltqbqap hw

mwlfwqpO{! (Glf. 2.6) qwqumu bfi UI]llf bmwctw1l1fi qppmJ4P mtlJwtGb1mtl: 
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u{J. 2 .5. fTJjJ{Jbwwdw;ftfi qppm;ljft tp[! 
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uq. 2.6. fluzbqbft hwmwqwqfti>p 

fiuUul.Cihpp h qnphpp wu\pmpwajlpf! (wq. 2.2) qwqumu hfi utlilthmw
lhuJpfi qppmJ\tll mtl.Jw1Cihpnll, ZP2WllWPOWJpfi qnphpp ~wi.tiuwfi uwmJw
Cinq L. qnphpp qlluwqnp qhmhpp Cizwhwpuwfi Wpl}Jntfipfihpnq: iltqpqfibpp 
h qnpbpp Wthpni.tiwqpp 1, 2, 9, 10-12 UjntCiwqCibpp hwUWUfW\IlWUJ:uwfi 
uhmll!)Jntfifihpp CizwCiwltnt!}jntCifibp{! qbpgfimu bfi utlttihmwlhujpfi 
qppntJ\tlJ.g, pult 3-Pll UJntfiwltf! l.JlWgfimu bfi mqbqc}p zp2wqwpawJpfi wfi
ltJmfifihpp ~wip.uwfi UW\IljWCipg: uuipnip.wqpp 4-8 UjntCiwltfihpf! l.JlWgfimu 
hfi zp2wfiwJpfi qnpbpp qlluwqnp qhmbpp Cizwhwpuwfi mtl.Jw1Citppg: UJm
fiwlt 13-mu l.Jlwgfimu bfi mqhqc}p wnw2pfi mqqwajlc} mqajl t1wJpfi qp
pbqgpnfi wfiltJntfi{! qwu wqpUnttn{!: liJIJ: wCiltJwfi ubc}nt!)Jlllfil! npnzmu bfi 
pwpmhq}lg qwu ~wipn1u mhqwfipmu: 

Oppfiwq: 01.Jl.hqc}p u\tlJ.qp -1 wCiltJwfi qwqw!} (f11U-uq.1) wnw2pfi 
ntqqwqlic} IllJlll.lll!lJWfi hllllJpfi nmUpf!' fmu-mq..=CB:78°00', hbmhwpwp qp-

pbqgpnfi wfiltJmfil!' ao-fi fimJfiuttu tn.tifilt' 78°00': ' 
~W2IlPil' uq.1-Uq.2 ntqqwajlc} hWtntl.Wc}p lllflll.lll!)JWfi qpphltgpnfi 

wfiltJmCif! hwzqmu bfi nputhu htWJPfi qpphqgpnfi wfiltJwfi L. wnw2pfi 
ZP2WIJ:WpdWJpfi wfill]wfi Uhc}nt!)JWfi qmuwp, WJUpfipfi' 

78°00'+48°40'=126°40' (nmup IOB:53°20'): 

iltqbqc}p uq.2-uq.3 mqqwajlc} hwmqwc}p qpphqgpnfi wCiltJntfi{! lttlt
Cip 126°40'-57°13'=69°27' (nn1up CB:69°27'): 

Uq.3-U~ hwmqwc}p mqqm!)JWCi qpphqgJmCi wCiltJntCif! hwqwuwp 
lttltfiti 69°27'+48°55'=118°22' (nntup IOB: 61°38'), U~-uq.5 hwmtlwc}p 
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ajlpbl19pnu wutumu1f 118°22'-19°30'=98°52' (nmup JOB: 81°08') h, lfbp-
2wUJ.bu, U Q.5-0t '-l hwuuJ.wop ajlpblrnlmu wultJntUl! 4tltup · 

98°52'+26°35'=125°27' (nmup JOB: 54°33'): 
OuUu1ubp)l h 4npbpp wulflmpmqp]l 4wquuwu 6zmmpJWU ummqmu{! 

4wmwplfmu t hbtnhJWl 4bpUJ.. 
1) npUJ.bU qpw4wu {!UI}lltUtlilll pn1np w2w41lilliJwU wul.IJmuubp]l h 

npUJ.bu pwgwuw4wu {!UI}lltfitlilll 6wtuw4illlUJWCi wGl.IJmCiCibp]l hwCipw
hwzlfw4wCi qmuwp{! (uJmGw4 3) UJ.btnp t hwlfwuwp 1tiut1 mq bqoI1 lfbp-
2)lu h wnw2pu mqqwqpo mqqmpJmUubpl1 11p11b4gpnCi wCi4.JmCiCibp]l 
111w11pbpntpJlUU{!, lllJUl1CipCi' 125°27'-78°00'=+47°27 ', 

2) pn1np 111wuqbCiuCibp]l ltJ14Ciw4p qmuwppg (uJmCiw4 5) hwCiwo pn-
1np 4npbp]l bp4wpmpJntUCibpp qmuwp[! (uJmuw4 6) UJ.b111p t hwlfwuwp 
wuti qnubpubpp qmuwppCi (uJmuw4 8), mJupCipCi 376,28-355,78=20.50u, 

3) mqbqo]l L bp4wpmpJmCiJ! UJ.b111p t hwlfwuwp tltfilt 11up1wqpo 
hwmlfwOCibpp (uJmuw4 11) h 4npbpp bp4wpmpJmUCibpp (uJmUw4 6) qm
uwp]lu, PUlUJ.bU uwh UJ.b111p t hwlfwuwp W.Cip wCil.IJmCiubp)l qwqwpub1ilt 
up2h bqwo hbnwlfnpmpJmuubp]l qmuwpl19 (uJmuw4 12) hwCiwo pn1np 
qnubpubpp qntUlllPl! (uJmCiw4 8), lUJUpCipu' 

L = L. P + L. 4 = 1644.22 + 355.78 = 2000.00, 

L = L. S - L. '1-= 2020.50 - 20.50 = 2000.00: 

<llp4tmwctntl 4w111wptJ.nq 111btuu114w4wu u)ltlbUipwguwu ctwuwuw4, 
4wtul{wo qnpoppp ajl111w4]1 tunznpwgmu)lg, mbqwupp UJ.WJuwuubpt1g h 
lwlflmuubp)l UJ.mhwfi2tlilll 6zmmpJmCi)lg, 4wUJ.nq 4t111p lfpw qplfwo lw

lflw6ru1Jl h Ciplfbllipp up2h hbnwtJ.npntpJntUJ! tiw11nq t W.Cibt upulh 150u: 
Cuq npntu nu1tqop 4WUJ.illl IJ.b111bp)l u)ltJ.bUipwguwu pn1np 11tuwbpntu wJCi 
ppw4wuwglfmu t ub2111bqpg bqwCiw4ntJ., pu4 lfbpwqwCigntu{! npnzmu bu 
4P4Ciwltli wCiqwu, lllJUP,Ul]U ummquwup: f}111np uuwgwo 4bmbp{! utitlbtl1-
11wgumu bu u)l2wutuw1 4bmbp)l uPlfbtltpwguwCi apwq}lll1l.' ut4 wuqwu, 

wnwug ul11mquwu: 
v)llfbtltpwguwu [!Gpwgpmu bpb ntqbqo)l wnwCi6)1Ci U1hqwuwubp 

mCibu ubo pbpntpJmCiubp, npnup huwpilltln}llltVJntU ibCi l!CiotnCimu 4ill
UJ.IUJ. 4tmbpp u)l2h u)llfbUipwgntU]! ppillqwuwgubt ubq 4WJillCinlf, lllUJ.W 
{!Ul11}llltU hCi octwuqilllJ ltl1uw_1pG 4WUJ.illl 4b111bp h uPlfbtl11uugCimu ut1 pw-
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up 4wJwuCib}llllf: UJqUJ.pup qbUJ.Pbpmu )lpuwJ)lCi 4bmbp)l UJ.PltbmwctwJpu 
wpctbpubp{! LbCi npnzmu h UJ.Illl:PPtlt tlJlw upwug gmJg lbCi mwtltu: 

'tJPlfbtltpwguwu apwq)lp{! hbmhJmtCi t' 
I. 'tJ]ltlbtltPl! ±2u 6z111mpJwllp 111bqwll}llltll bu 4mUJ.illl 4b111bp)l up2h 

lUJUUJ.bU, npUJ.bUajl ubq qwu bpqnt gwul[wgwo hwppwpbp UJlOllll11lll4Cibp 
q111Cilfbu ajlmuwu l'iwnwqww]l mqqmpJWUp h pbpntu bu qnpoppp 
UJ.111111 u ill u wn ill u gp I! mq q w 6 pq qpm p J w (i : 

2. 'tJ)ltlbllip)l ajlmw4l! nu111mu bu hbmhp lwlflw6naj1Ci, cuwuw6h 
hw11pwlwlf1p pz111lt41! pb1mtu bu 4bfitn}lllfi h 4wpqntu a1 hwzlfbgmJg, mJu
UJ.bu 4nllfwo «hmJwgp b111»: bp441liluwu)l illllfllll01lilbPI1 11bUJ.PntU 4wp
qmu tG hwzlfbgmrn hbmlip iwlflw6illlP uh l[nqunlf' a,.: 

3. [c}nqwgumu bu uplfbtltp]l 11Ji111wqp ubqu)li UJ.1111lltnlll41! h wJCi mq
qmu wn2hl1 iWlf1woilllPG, Gnp]lg q1wuw6h hwppwlwlfl)l pzm)llw pb}llltu 
bu 4bumpnu h 4wpqntu b1 hwzlfbgmJg' «hWJW9P wnw2»: b11441111UillU)l 
illllfllllOilllbpp 11bUJ.PntU qwp1puu bG illn2L.P. illll}lwonajl uh 41lilli]l lfpw b11 

hwzlf bgmJg: 
4. U}l.lll4illlUWCi]l illltPWOilllbPll IlhUJ.PlllU qnpopp]l pwpO}llll}}JlllU{! 

l}mtumu bu nl UJ.Wqwu lOuu-nlf h unppg pbpntu wztuwmwupwJ)lU qpmp
JlllU: t;pb lwlf1wanqbpl! bp44illluwu)l bu, WUJ.W qnpo]lp]l pwpapntpJwu 
l}mlflntuuwu l{lntuwpbu, UJ.111UllltU bu lwlflwoilllbp)l 4wpu]lp bpbuubp{! qb
UJ.11 IlliUlillll!: 

5. Otqqmu bu ajlmw4l! wn2hlt lwlf1w6ill1Pu, pbpntu q1wuw6h hwp
pwlwlfl)l pz111lt41! qbU111}lllU h lfbpgumu b2 hwzlfbgmJg upwqillluwu)l illl
lflw6nqbp]l qbUJ.PmU: t;pt lllltPlllOilllhPl! bplJ.4illlUWCi)l bCi, lUUJW 4w1111mu 
bu upw qwpu)lp bpbuntl b4 hwzlf bgntJ9l!: 

6. [c}nt1wgumu bu u)llfbtltp]l 11P111wqp ubqulti UJ.tnmmwl[{!, mqqmu 
WJU hbmhl1 lwlflwoilllPfi, pbpntu q1wuw6h hwppwlwlfl)l pzmlt41! 4bu111-
11nu h lfbpgumu a1 hwzlf bgmJ9 · u)lw4illluwfip lwlflwoilllbp)l qbuwmu h ~ · 
bp44nquwCip lwlflwanqbpl1 4wpul1p 4illlunlf: 

7. liwmw}llltU bu IJ.wUJilll 4bmbpp Cilttlbtltpwguwu ummqmu Jntpw
pwu.ump lJ.wJwumu: U]l.wqnquwup lwi.Iiwonqbpp qtuwmu lfhpwqwugm
ul! 4WJWUlllU hwztJ.mu bu ltJ14Uw4)1' npUJ.bU jntpWplUUl.)ntp qnpoppp hn
ppqnup. hbmh)l h wn2hl1 2wlflwoilllbpp tlJlw 4wP'lwglfwo hwztJ.bgmJgubpp 
111wppb}llltpJmU: U111wgl{wo lfbpwqwugmuubp]l wpctb12ubpp mwppbpntp
JlllU{! lUJ.b11112 t qbpwqwugp ±4uu, WJupupu 

(a1-b1)-(arb2)S±4uu: 

bp44illluwu)l lwi.pmonq hpntJ. wztuwmbtnt qbUJ.Pmu, lf bpwqwugmul! 
ltWJlllUntU hwzl{mu bu 4114uw4p· ubq wuqwu Dplllhu hbtnhp h wn2h)l i lll-
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qiwonrthpp uh q1111uh1mtl qwpi1wgqwo hwztlhgmJgCibpp mwpphpmpJmCi, 
tp4JlnM wCiqwu' CimJCi iw¢w6nrthrl1 qwpupp qnqutpntl Ciwtliw6Il1'lhltlt 
qwpupp qpnCihpp mwpptpmpJmCin hwtlwuwp t ±lOOuu): '-ltpwqwCigmu
Citpp mwppt1mtpJmCig itlJhmp t qbpwqwGgp ±4uu, wJulJ.Gp' 

(au-bu)-(ati-b4)±100uu:S±4uu: 

8. liwt4ru1 4tmh1il1 Gptlhtlipwgmul1g li ummqmupg htmn, CimJCi qw
JwCimu Cil1qht}lpwgCimU b(i up2wCi4_JWL qbmhpff '1-pw hwUwp hhmhl1 iW-
1.fuull! hwCimu t iwtliw6Il1'll! 4wlll.illl qhml1g L. hw2nMwpwp wJG mb-
11w1yunu mtlJWL qwjwGl1 lJwlllilll qhmhpl1 up2L. qmGtlnJl nlll_bqop PlllllP 
ll\LJlllUWJpCi qhmhpl1 m 1!UilllliJUW\J.wCiCibpl1 1}11w: '1-pmn11Ci lllT\lllllU t qp
mw\J.1} iw¢.won11PG L. Jm11wpwCiLJmp lll.umuwJpG \J.bmmu lJ.wu [1UilLlllJUw-
4wCimu upw\J.IlJlUwCip iLul}1wo1111ntl qwruµnu hwztlbgmjg: l:YpqlJ.nr1uwCil1 
iw¢won11tpp oqmwqnpouwCi qtuwmu hwztlbgmJg[l qwpqmu bCi iwtP-w-

01U1P upwJCi uL qll.I)Ullll : 
9. StlJtuL qwjwCimu Cititl hL111nuguwCi wztuwmwCipCibpp wtlwpmpg hb-

mn hwCimu bCi Ciptlbt}lpn h mbqw111mu~ hw2111lll tiwJwCimu: "bw):un1l11 qm
JwCip wn2L.p \iWll\Il.I) qbtn[l Cinp \iWJWUIUU lJLltCill wMhG hbmL.11, wjupCipG' 
wn2hl1 iW¢.Illll1 qwnCimu t hbmhp, puq hbmhpCi[l mbqwtlintutlmu t Cinp 
qwJwCil1 wn2hp tiwlll.1111 qbm: '1-pwCipg hbmn qpmwpqmuCibpp LUUPilll2 

gpqlJ! qpqCitlmu t Cinp qwJmCimu: 
10. "bptlbtl1pwJpCi [lCipwgpp ummqumCi L. pntnp qbmbpp pwgwpowq 

pwpormpJmCiCibpp nrmzuwCi hwuwp, wGh11wctbzm t [1Cipwgpp uqqplt L. 
tlhP2P 1.J.btnbl1[1 qwll}wl.J.gbt btmJliCi t}llzuwCil1zGbppCi L. nbU}bpCibrpu, npnCig 
Cipzbp[l hwJmCil1 tG: liJilutlmti tiwlllwtiguwCi qbmtriti pwgwtiwJmpJwG 
qbuwmu, pwg Cititlhtli11wJj1Ci {!CipwgpCihp[l GptJ.ht}lpwgGmu tCi mrll111 h hw
qumwti nlll_JlntpJmGCihpntJ.: "bumCi 11hlll.Phpn1u m11Pll {!Cipwgpntl Gl1tlhtlt
rwgCimu b(i lJWll\llll u Pllllll1 Ull2U1UlIJllll qhmbr[l, puq hwqwnwq [lUpwg-

pntJ.' upwJG \iWlll.1111 lihmhp[l: 
fllll_hqop CiptlhUipwguwCi uwmJwCiGhp{! qw11lll hCi UiCiht mwppbp, 

tiwtutlwo Ciptlhtltpwguwfi b11wCiwqpg, oqmwqnpb'tlllll iwtP-wonJ:lhrl1g, qw
JWCimu qwtnWI1tlllll ummqmupg u illitPUWU WJlll.llllfipCihpp llzwqmupg: 
Uiumuwq 2.3-mu phptJ.wo t Uptuq1111uwfip iwlj1w6llllhll11tl ppwqwGwg
tJ.wa nlll_hqap Ci}ltlhppwguwfi uwmJwCip op}luwq, }lu4 wrumuwl} 2.4-mu' 

hp\ilJllJ:lUwfip iWlj1W6nqtpntl: 
Uiumuwti 2.3-p wnw2P.Ci uJmCiwqmu qpwCigmu bG tiwJwGCibpp hwuwp-

Ghp{!, puq hpqmumu' UllttibmGhpp hwuwpCit11[1, oppCiw4' tpqpnM l}wJwGmu 
\iWll\llll UJ.llqhmGhp tu (0) h (l), ]1uq + 31.4, +60.8 h + 78.5 qhmbp[l' mr1tqD"]1 
ll\LJlllUWJ]1Ci qtmhp: l:Y[1pnJlll uJmCiwqmu hwuwlllwmwutuwCi \iWlll.Illl qbmh-
11]1 hwuwpGbp]1 wn2h qpn1u tCi wnw2pCi hnp]1qnCil1 hhmL.]1 L. wn2L.l1 iWlj1w6n-

52 

qhpi1tl J!Cipt11gwo hwztlhgmJgGhp[l, ]1uq uJmCiwq 4-mu' CimJCi qtmbp]1 tlrtw 
tiwMwgtJ.wa hwztlbgnlJgCihpJ! qnpa]1p]1 tr4JlliM hnrpqnfip chuuwGwq: liJu
mhq, hwzqhgmJgGtrpg Ghppl.L, qpwnmu bG h1 L. h2 tJ.hrwqwCigmuGbp]1 wp
dbpGb[l[l: Umwgqwo tJ.hpwqwGgmuGtpp mwpphpmpJlllU[l ill}bmp t qbpw
qwGgp ±4uu: liJulllbu, trtirnM qw3wGp hwuwp tJ.hpwqwGgmu h1=2683-
1610=+ 1073, puq h2=2854-1778=+1076: ~l1CiqhrnM UJlllUWqmu U}LJlllUWJpCi 
qhmhpp qpuwg qpwnmu tCi mJ11 titmb.pn1u iwlj1w6llllntl qwpqwgtlwa hwz
tJ.hgmJgCibp[l, opl1Gwq' tpqpnpq tiwJwCimu +31.4 l}tmp hwuw11 hwztlhgmJg[l 
lJLliCip 487uu: 4-hghpnllll UJmfiw!.JmU [pWgCimu h(i up2pCi qbpwqwCigmUCihpJ!, 
UlJUll\hU, hpqpnpi1 \iWJWUlllU WJU hwtlwuwp t +1074 uu: 

I 

4WJWGfl 
hwtlwp{l 

I 

I 

II 

Ill 

IV 

v 

Urymuwq2.J 

lf!iwltnrtilwfi)l ~wt}lwonqtpml mqtqa)l liMtt.Ppwguwfi UWUlJWfi 

"lflf.tbUlfl ~w2ljhgmJ9 ~wl}lwanqnlj, tltl <.wl(wuwpwf.t2nljwo c+npitflpfl 
hwutUp{l hbmhfl wn11hlt tlf111wultJw1 tjbpwqwGgmtlllb.[l!l hnpflqnlltJ ufl2{l 

2 3 4 5 6 7 8 

RR 845 948 +2 

(0) 
1632 1736 -788 

245.374 

-787 -788 -786 
244.588 

(0) 2683 2854 +3 244.588 
(I) 1§_!.Q 1778 +1074 247.442 245.665 

-"1073 +1 076 +1077 
+31.4 487 246.955 
+60.8 2173 245.269 
+78.5 932 246.512 

(I) 764 926 +3 245.665 
(2) 2275 2435 -1510 246.591 244. 158 

-1511 -1509 -1507 
W'jl 2·HO 1438 245.153 
w2 2-,.25 534 246.057 
owtu 2+8 368 246.223 
owtu 2+25 1631 244.960 

(2) 
1921 2118 +3 

x 328 524 +1594 
244.158 

+ 1593 +1594 1597 
245.755 

x 1824 2066 +3 
'l!lnztlwGflz -173 +68 +1998 

245.755 

17 + 1997 +1998 +200 1 
247.756 

I:a= 8037 8912 UmwglJ.htt +2368 
I:b= 5672 6541 

"ltmp t 
+2382 

1hGtn 

rh=+2365+2371 lill4Wll!I!{l' f,=-14uu Ummqmu" rhnuiq=+2382 
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U}l2!1fi 4.hpwqmGgnurnt11!1 hw24.w11lJ.uwfi 62mmpJ1HGJ! Jm11wpwfi~
Jmp 4.WJWUIUU L. wupnq2 GMhtl1pwjpG J!UVW9Pl• hwuwp, lJ.wmwpmu hG 
t2WJpU UUI1Hqmunt1.. 

Ih, =Ia1 -Ib1 =8037-5672=+2365, 

Ih2 == Ia2 -L.b2 = 8912-6541 = +2371, 

I I 
I h0 == -(Ih1 +I h1 ) = -(2365 + 2371) = +2368, 

2 2 

npmhq a1 L. b1 - hhmL.p L. mn2L.p 2wlJi.wom1tru14. 4.wfll}wgtlma hwztlh
gmJghpG hG mnw2)1Ci hnppqnCip chuuwGwl1, a1 L. b2 - hplumpi1 hnppqnfip, 
flu4. h1 L h2 - qnpO-flpfl wnw2pG L. hp4.1mp11 hnp!1qnfiGbpinl ummgtlwa 4.h
pwqmGgmufihpl!: 

llrlJmumlJ. 2.3-mu phptlwa G!itlhllipwJpfi r~Gptugpp hwuwp up2flG 
4.hpwqwfigmuGhpp hwztlwa qntuwpl!' Eho=+ 2368uu, mphpnrlll nhu1h11!1 L. 
llill1zuwGp2 17-p fil1zhpfl mwpph1uupJmG1! ' 247756-245374= t2382tiu, Im4. 
4.h11wqwGgmuGhpJ1 wG4.wUiwlJ.gmul!' fi,=+2368-2382=- l4uu: 

UmwgtlwO- wfilJ.wuwl! hwlJ.wuwlJ. GzwGntl L. hwtlwumpmUihu 911lllU 
hG pntnp 4.hpwqwGgmuGhpp tlpw: llrlJmuw4 2.3-nul gmJg m11tlwO- J!U
pwgpfi lllfip l!liriwuhG'(! hfl.Gq l}WJWU, hhmL.wpw11, 3mpwpwfiLJm11 4.h11w
qwGguwG hmuwp mptlhl t +2 lJ.wu +3uu m1111nnl: 

Dup14.mO- 4.hpwqmGgmliGhp)1 hwztJ.w114.P. lJ.wmwptJ.wO- t I uu-!1 6zmmp
JWUp: UrumuwlJ. 2.3-p opl1GmlJ.mu lifl2pG 4.hpmqwGgmuGt11pG mp4hl t hw
uwu1wmwuP,nuGwpwp hhml..Jllll lllIJ.11.llltHihpJ!' +2, + 3, + 3, + 3, + 3uu: Pn111p 
mqqmuGhpp qntuwpl1 pwgmpow4 uhamvJmGJ:! u1hmp t hwtlmuwp lflGp 
mtlJwt t!Upmgpp wGlJ.wUIPfl.Ci upwJG hmlJ.wnwti GzwGn4, uhp opl1GmlJ.nu.l 
WJG hmtlwump t + I4uu-p: 

<.mtJ.mumpmlt.zntJ.wO- 4.hpmqmGgmuGhJ11! qpwfiglllU bG 6-pi1 UJntGtu-
4.mu' up2flG tJ.b11mqwGgmuGbpp Gb11pL.mu: <.mJmGl1 Gflzh11 mGhgnIJ 4htnh
PP ufl2L wug4wgt1.wa GMhUipwjpG l!U}}Wgp)1 ubp 011)1Gw411 hmump, lnu
t1.muwpmlt.znt1.ma 4.bpmqwGgmuGhpp qnu.lwpJ! hwtlwuwp t WJll 4hmbpp 
Gpzbpp mwpph1mtpJWU1!' +2382uu: 

3nq1wpwG2JlllP hm2n1lll U!Jll}bmfl G!•ZI! hwtlmuwp t liwtun1lll u!Pl1h
mj1 Gfl2flG qn1uwpwa hwtlWUIWtnwup.iwG hwt1.wuw11w42ntJ.wO- tlbpwqwG
gmliJ! (uJmGwlt 8): lflllll!llil l}hmbp)1 hw2t)wa GJ12b11I1 ummquwG hmt1w11, 
Gwp.iwt1.t112J1G 4tmp GflzflG qmuwpinu bG t.lb112t1G tlb11mqwGgmuJ!: 
liP11JmGpmu Uilnnp t umwgtl.)1 tJ.bp2pG 4.hm)1 fil•Zl! (11pn2umGJ1z 17): 

'1lumumJflG l}hmhpp L. rG1nmJGwlJ.wGGbpp GflzbpQ hwz4mu hG qnp
appp lmppqnGp up2ngntl: 4mJWGmu qnpappl1 hnpt1qnG'(! (q_<_) n1m2tlmll t 
q_<_=Hh+a2 4wu Q.<,=Hw+b2 pwGwoL.hpntl, npmhq H1i L. Hw - u14Jw1 l}WJW· 
G!1 hmUWUilllmup.iwuwpmp hhmL.p L. wn2L.p 4.tut4n11 l}hmh11fl GJ12hpG bG, 
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)mlt ai L. b2 - Ginlhlflp)1 hp4Jmru1 hnp!1qnG114 htmL.)1 L. wn2L.p Libmbpp i W
~1wom1hp)1 tJ.pw Liw1111wgtJ.wO- hwuwuiwmwup.imG hw2tltgmJ9GhpG hG : 
Cl-npal•Pl• hnp)1qnGI.! hwztJ.mu bG uflwJG WJG LiwJwGGh11p hwu1up, npmtri 
lititlbtppwgtJ.nul l:i(i ufl2wGlJ.JWl l}tmbp[! lJ.wu J!UIUWJGwl}wGGbp[!: 

011l1Gw4' t114fUlJU1 4WJWtip hwUW[l (Wl1JillUlUlJ. 2.3) qnpaflpfl hn[lp
qnGg' q_<,=244,588+2,854=247,442u: UuimquwG hmuwp qnpappfl hnpfl
qnGJ_l hw2ttmu bG 4J1l1Gtul}p' Q.~=245.665+1.778=247.443 ti: OtqhqO-J1 up2-

wG4Jllll 4hmJ1 L. '(!fit;tw.1Gml1whp Gflzl.! (uJmfituq 8) hmtJ.tuuwp t qn11aflpl1 
lmppqnCifl L. m4Jw1 4hmmu lunpw&Illlntl l}w.fll}wgtlma hwztlhgnljgp mwp
pbJmtpJWG{!: Op)1fim4.' (O)+ 31,4 lllLJlllUWJl•G qbm)1 G PZI! ' H <OJ+314=24 7,442-
0,487=246,995 u: 

'bl1tlbLJ!pwj}1G '(!fiptugnl1 4wll!wl}gnnll_l rumzuwGJ1z 17-pG tiwmwptlht 
t ltwP-intJ.P 2wlJi.worull1 t1!12ngnt1. : <,pGqtrm1111 qwJwfimu GfltlhLJ!pp wnw2pG 
Im11flqnGn4 4tul1.in4.p 2w1Jiwon11fl tJ.pw Liw.flllwg4wa hwztlbgmJ9l! qptJ.wa t 
pmgwuwlJ.wG GzwGn4, pmGfl n111wmw4)1 qpmumG wnwGgpG wGgb1 t Liw
tuml.fl 2wt.Pwonajl qpnJpg l 73uu GbppL.: "VPtJ.bll111)1 bpl.Jpn.flll hnppqnGp 
qhuwmu, GmJfi LiwJmfimu hwztlbgnlJ9ll qptlwa t 11Jl.m4.mfi G2wGntJ., pwGp 
np qpmuwG wnwGgpG tuGgt1 t l.JwtuntJ.P 2wt.Pwonajl 0-pg 68uu tJ.bpL.: 

bp44IllluwGJ1 2wtflwolliltpn4 mqhqafl GJ1tlhllipwguwti <huuwuw4 
uwm1mGp wnw2pG uJmfiwl}mu (wIJ.Jmum4 2.4) qpmu bG 4wJwGGbpp hw
uwpGbJII!, hplt1m(ll} UJmliwl}nu1 ' mqbqap ltwll11111 m uiumuwJpG l}bmbpfl L. 
[!Gl}tWJUWl}wGGhpp hwuwpGbpl}: liJUUfbU 011f1Gw4. ' bpltpnrlll ltWJWGmu 
nKO L X l}bmbp£! l.JWUillfl hG, J1u4 +30-Jf mqhqap ll!UlllUWJpfi l}bm: :>np
Pll(ll} l.JmJwfimu owfu+20, owfu+50, w2+30 L. u12+50 l}bmbp[! mqbqafl 
nKI+58 ll!UlllUWJpG qbmntJ. wGgGllil l!fil}tWJGwqmfil1 lllP4hmGbp hG : bp
PllJlll L. illJlflllll'l UJntfiwl}Gbpntu 4.wu1Illl ljhmbpfl hwutupCihpp mn2L. qpntu 
h(i au L. alt, bu L. b1.t hw2tltgmJgGbp£!, n1mGp 4W(ll}wgtJ.bt b(i wn2L.J1 L. hbmL.fl 
2wiJi.wonqt11p hmllwUiwmmup.iwGwpwp uL. L. Liwpupp 4Il1lt1hpn4: liJu
mtq, h1uz4hgmJ9Gbpfl GhppL.mu, qpiuu hG htmL.)1 L wn2L.!1 lmlJi.wollilbpp 
ljwpupp L uL. 41111uhpfl <um Gpzbpfl mwpphfll1tpJmG£!, wJufl.GpG 
6.a0 = a4 - a,,, !lb0 = b4 - b

11
: Swppbpnt~JnLGJ.! !la

0 
L. 8, b

0 
UbantpjmG-

GbJifl up2L. iUihmp t qhpwqwGgp ±4uu-}19 ' tpb ~wiJiwollil hpp tiwpuflp 
l}11I]ilhpJ1 qbgl1ubmpbpfl Ptlh111! upmmhmu4 hG L ±104uu-pg, bph qh9)1ubm
phpp rtltp'(! mwppbp tG (untln11wpwp lOOuu mwpphpntpJwup): 

<.wztltgmJgGbpp '(!GpbpguwG hw2n.flllmLimGmpJmfil.! L. uwmJwGp 
t12tu41ltuG lJ.wpqf..!, wnw2flG lJ.wJwG)1 hwuwp, gmJg t mptlwa ipw4wqahpntu 
w11wpw4wG ptJ.bfUltl: liJuu1bu opptiwlJ., wnw2flti 4WJWGp hwuwp mGbGp 
a,,=1694uu, bu=747uu, blj=5429 uu, at,=6478uu, lllllJi.wonqhpfl l}wpupp L. uL. 
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Vi 

°' 

Vl 
-..I 

I 

v 

VI 

Vil 

.c:. CJ 
<.:> ~ 
3 3 
-, "" 3 3 ::r ..<:: 

I 

I 

JI 

Ill 

JV 

wrymuwlj 2.4-ft 2wpmfiwljmp1mO 
-

OKI +58 flUIUWJUwlJwGh Ghut1hnwqnul ~ 

f1K1+58 846 
377.597 

owtu+20 1428 
379.391 

6wtu+50 376 
380.23 7 378.809 

w2+30 2086 
379.861 

w9+50 378.151 

2 3 4 5 6 7 8 9 10 I I 

4736 4 x380.237=1520.948 
Umm; mu 1520.948-4. 736= 1516.21 2 

+58 2256 369.046 377.597 

7040 
4784 1236 +2 379.853 

+86 378 +1878 +1879 369.066 378.617 

f1K2 5060 +1980 +1881 370.927 379.478 

4682 
f1K2 2579 370.927 379.478 

7.lQQ 
4687 1483 +2 382.057 

+7u2.6 346 +2233 +2234 372.023 380.574 

5132 +2134 +2236 373.163 381 .714 

flKI 4786 
I1K3 2899 381.714 

7684 
4785 +3 

ll·hUj. 4 545 +2354 +2354 375.520 384.071 

5229 +2455 +2357 
4684 

L:a=60825 rb=49813 L:hut..11=+ 11012uu ~ha~9=5505uu H'.,bu1.4-H'11btijl= Hnb111.4 -Hnbtijl= 

rhu~?=5506uu L:hmq=5520uu =+5520uu =+5520uu 
rb=5505-5520=-15uu 

. 60825 - 49813 11 012 
t2WJpfi ummqmt! = + - - = +5506 tlt! 

(fb)1m•J1= ± so.Jo.4"" ±33 uu 

2 2 

bri44nrJ1lwliI1 ~wip.wonri.b.pm.J. mqbqbj1. G/l.tlbtl1pwguwG uwmJwG 

WIJjlllUW/j 2.4 

1TJ.p4tmutpp L ~tUt}HllOllIJ.hfUllt 4tu[lllwgtJ.wb lJli2tiu L Q-npilppp 
"lWJUW-

Pwgwp-
UjLJnLUWjpU hw7tJbgn11c Y.tpwqwugmt! hwtJ.wuwpw4zntJ.w uw4wu l.'5wun!}ntj}-

hnppqnfi 6w4 ur zl! 4hmbpp hhmLp wn2Lti up2wu4Jwt hue, 11 b tJ.bpwqwugmu fi'121! Jntli q_<_ H 
hwt!wpuhpl! a b v hu~i· hmqq H' 

2 3 4 5 6 7 8 9 10 11 
fl-bUj. 3 1694 (I) 370.000 (1 2) 378.55 1 (14) 

6478 (4) 
4784 (6) +2 (10) 

flKO 747 (2) +947 (7) +948 (9) 370.950 (13) 379.501 (15) 
5429 (3) + 1049 (8) +950(1 1) 
1682 (5) 

DKO 546 370.950 379.501 
5232 
4686 1274 +2 380.047 370.222 378.773 

+30 2802 -2256 -2256 368.696 3 77.24 7 
x 7587 -2355 -2254 

4785 
2606 368.696 377.247 

x 738~ 
4783 1273 +2 379.853 

+76 852 +1754 +1 752 370.029 378.580 
flK I 5538 +1 851 +1754 370.450 379.001 

4686 
flKI 1236 370.450 379.001 

5920 380.237 
4684 +2 

+58 2642 -1406 -1406 369.046 377.597 
7426 -1506 -1404 
4784 



4Illltihpp O-Cilt2hpp mwppbpmpJmCif! ~b0=bi.-bu=4682uu, ~ao=a4-a,.=4784uu, 
hbmL.p L. wn2L.P. iwlltwollllhPP. O-CiP.2tpp mwppbpmpJmCif! ~ao-~bo=I02uu: 

UJmCiw4 5-mu nutbqap. Ulumuw1P.Ci qbmbpp hwtiwplibpp L. l!fi11twJCiw-
4wCHitpp. U}!iqhmCitpp llltU:wg qpmu bu WJil titmb11mu iwlltwonajl uL. '-lllll
Untl tiwpqwgtJ.wa hw2tJ.bgmJgCibpf!: Oppfiw\.i, bp4JlnPll 4wJwCimu +30 titmp 
hwuwp q]lWCigtJ.wa t 1274 uu hw24.bgmJQ, p.u4 in11pnPll tiwJwCimu f!UI]lWJ
CiwqwCip owtu +20, owtu +50, w2 +30 L. w2 +50 uwqtmCibpp hwuwp' hw
UUlU}WUlWUtuwCiwpwp 846 uu, 1428 uu, 376 uu L. 2086 uu hwztJ.bgmjgCib11: 

lfWUlJWUp tlbgbpnPll UJlllUWqmu qjlWlllllU bCi tJ.bpwqwCigmuCib}lp 
bpqm wpctbpCibp, npnCip umwgtlmti bU qwJwCiCibpp hbmL.p L. wn2L.P. iW
qiw61lllhPP. uL. L. qwptipp 4Illltibpntl 4wPllwgtJ.wa hwztlbgm19Cibpp mwp
phpntpJmCipg: liJq qbpwqwfigmuCibpp mwppbpmpJlllUf! pmJtWmptJ.mu t 

±4uu 4wu ±104uu: Unw2P.Ci qwJwCip tJ.bpwqwCigmuCibpCi bu h1,u=1694-
747=+947uu L. h1•4=6478-5429=+1049uu, hbmL.wpwp CipwCig mw11pbpntp

Jmfil!' fh=h1,u-h1,4=-102uu, pmnwmpbtli t : 
5npbpllPll UJlllUWqlllU UlUJQCilllU b(i qWU}Illl qbmbpp tlp2p(i tlb11wqwCi-

gmUCibp[!, oppCiwq, umw2pCi ljwJwfip hwuwp WJU hwztlwp4tlmti t wJuuihu' 

h =hi,,,+ "'1.4 = + 947 + (1049-100) = +948 uu: 
I 2 2 

~wzqwa u}l.2}1.Ci tlbpwqwCigmU:Cibpp ozmmpJntUf! JmpwpwCiiJlll}l qw
JWCimu L. nutbqb}l wU:pllll2 Ci}ltlbl}lpwJpCi f!Cipwgpp. hwuwp wl.l}whmtmu bCi 

t2WJpfi ummqmtintl: 
Ia;,.,,4 -(2:b;,,,4 ±100) _ 2:h;,,, ,4 _ ~h 

2 - 2 - L.. ; .~ti2 ' 

UlJUpCip(i' 60825- 49813 = + 11012 = +5506 UU: 
2 2 

Urumuwq 2.4-mu gmJg mpqwb pwg Ci}ltlbtlipwJpCi f!Cipwgpp hwuwp 

hw2tJ.wb u}l.2pu tJ.bpwqwCigmuCibpp qmuwp(!' L hi,llti'l = +5505 uu, p.u4 4 L. 

3 nbU}bP:Cibpp U}WJUwCiwqwCi Cipzbpp mwppbpntpJmCil!' 

Aff' = H't; 4 - H' L 3 = 375.520- 370.000 = +5520 uu: 
I) Ill· Du\ll. 

q_tpwqwCigmuCibpp wCi4WUW1! 4tlifiP. 

fh = Ih;,uti
2 
-Aff' = +5505-5520 = -15 uu: 

Umwgqwb wCiqwuwl! hwqwnw4 CizwCintl pwztumu bCi hwtJ.wuwpw-
1.1.}bU pn1np qbpwqwCigmuCibpp 4.Pw: Ubp oppCiwqmu CiptlbtI:ipwJpCi l!Ci
pwgpCi mCip (!Ciqwubfil! Jnp qwJwCi, hbmL.wpwp JntpwpwCiiJmp 4WJWCip 

qbpwqwCigUWCil! mptJ.bt t +2UU, lmq qbp2pfi \.iWJWfip(i + 3UU lltil.Illlltl : 
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'VptlbtI:ipwgtiwCi uwm1wfil1, UJ.1.1qbmwctwJpCi qppmJ1.jl1 L. majlJl.Ghp}l m 
qn11tpl1 wuqinqiwqpbpp mtlJwtCibpntl tiptlitibm11w1}1.Ci pqpp tlPw qwqumu 
bCi nutbqap. UJ.JUl:PP.U!: IT11m:PP.tlt tlPw mIJ.IJ.W6pq hbnwtlnpntpJmCiCihpl! (Ci}l

zhl11!) tJ.bpgfimU b(i UlWU wfiqwU WtlbtP tunznp Uwuzmwpntl, pWU hnppqn
(iwljUJCi hbnwqnpntpJmCiCibpJ!: lllpn:Pfltli ljwqumtiJ! ppwl1wCiwgCimu bu 

hbm L.Jw t hw2nPllUJ qwfimp JWUp: 
1. U}1wutmpw1P.fi pqpp fibppL.p bqppg pwpopwCimu bfi I5- 18uu qtUJP. 

tlbpL. L. mwCimu hnppqnCiwqwCi ntajlIJ.' u1wJUwCiwqwCi hnppqnup qpb: 
ITlwJUwCiwljwCi hnppqnCip qap. fip2Ci I!fimpn1u bCi WJfil.l}bu, nptqbuq}l 

u.um:PP.tlt uwuzmwpntl qwnmgqwb nutbqap. ni up. qbm 4-6uu-pg unm 

itliGP. UjWJUWCiwqw(i hnppqnCip qbpCi: 
2. ITlwJtiwCiwqwCi qap.g CibppL. ljwnmgmu bCi U}pn:PP.tl1 gwfigl! (Glj. 2.7): 

5wCigp uJmCiwqCibpp iWlltbpJ! L. wCitlwCimuCibpJ! lJ.wtuqwa bCi 1.1.}pll:pp

tP CizwCiwqmpJmCipg: 
3. «<.bnwqnpmpJmCiUbp» UJntCiwqmu, hwuwu1wmwutuwCi l!fi1puCitlwb 

hnppqnCiwqw(i Uwuzmwpp, qpwCigmU bfi u.IPqbUlWJpfi L. 1.1.}LJlllUUlJpCi 

qbmbpJ!: Uqqpmu mbqwqpmu bCi WUPilll2 UJllqbmCihpl!, WJCimhbmL. 

u}l.2wu4Jw1 qbmtm, nppg hbUln Cizmu qbmbpp up2L. tftwb htnwtJ.n

pntpjntGCibpl! L. CipwCig hwuwpfibpf!: «UL. Cipzbp.» uJmfiwqmu UMbtI:i

pwguwCi uwmJwfipg O.Olu 6zmmJlJWUp wpuiwqpntu bu UJP.qbmwJpCi 

L. up2wu4Jw1 qbmtpp Cipzbp[!: 
4. «linwCigpp 1.1.}tWCif!» uJmCiwqmu nutPIJ.Cihpp L. qnpbpp wu1pmpwqppg 

wpmwqbmu b(i nutPIJ. hwmtJ.wbCibpJ! L. UpwCig up2L. qwnmgmu U}WJ
lllUJOU qnprngmuCibp: q_bp2}1.Cifibpu nrnmgp.qmpJwUp ntIJ.11qmu bCi 

qbpL.' ntIJ.bqap. w2 2p2wr1mp6}1 qbtqpmu L. CibppL.' owtup qtuwmu: 

4npbpp uqqppg L. qbp2pg mwCimu bCi nllJ.llllfib}l uP,CiiL. «~bnwqnpmp

JmCiCibp» u.1mCiw\UJ. CibppL.p hfl.UPI! L. WJIJ nutPIJ.Cibpp bpljm lJ.Illltihpntti 

Cizmu Ciw}unpq L. hw2nM WUPilll2 u.IP4bmCibppg mfibgwo hnppqnCiw

qwCi hbnwtlnpnt}}JntCiCibpJ!: 4npbp}l qnqwtlnp uwubpntti qwu U11wCig 

umn, qpwnmu bu ZP2WUWJpCi qn11p 2P2Wllwp6wjpU a-wCi4JwCi, R
zwnwqajl, S-mwCiqbCiup., K-qnpp, P-ppubqmppuwJ}l L. '1--qnutpp wp

ctbpCibpI!: DtajlIJ. hwmqwoCibpp tlPw tJ.bpL.mu qpntu bfi nmupbpJ!, )mq 

fibppL.mu ' hnppqnCiwqwCi hbnwtJ.n11mpJmfiCibpJ!: OtIJ.bqbp tlPw wu

Pllll2 4.Ptntibmphpu Cizmu bfi 5uu mpwuwq)10 mCibgllll 2P2wUp.4Citpnq, 
npnCig w2 qbul! Cibpqqmu t mmzntl, puq CipwCigpg JmpwpwCiiJmpp 

unm qpqmu t hbppwqwCi \UJ.tntibmpp hwuw111!: 
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,, 

5. «PpuuumtpJwfi uuwfi» UJntfiwtm wwgfimu hfi uIP-lthmwdwJ}lfi 
qppmJlJli mtlJw1fihpnlJ.: P.pwr:uunpJntfi{! U}Wmlthpntu hfi U}WJUwfiw
ltwfi fi2wfifihpntl tiwu qpmu }lpwqpmpJwfi mwppfl wfilJ.wfintU!!: 

6. "lwJUwfiwl}wfi hnp}lqnfi}lg tlhpL. L. fipwfi DlIJ.qwhwJwg, DlIJ.qwc:\flq hh
nwlJ.npntpJntfifihpfl uwu2mwpntl tiwnmgmu hfi pwpc:\pntpJmfifihp]1 
gmgfiwlt, npfl oqfintpJwUp mhll.wqpmu hfi UW.lthmfihpfl L. UIUntUWJ]1fi 
lthtnhp}l Ciflzhpfi' wnwfig iWtPPi ltwplJjifi}l L. uwuzmwpwJ}lfi pwfinfi}l 
oqfimpJwfi: liwnmglJ.wb lthmhpl! u]1wgfih1ntl mq}lqfihpnlJ., umwfimu 
hfi hpltwJfiwltwfi unml>flm: 

7. Qfiq1wJfiw4wfifihpf! unlJ.npwpwp tiwnmgmu hfi hpltwJfiwltwfi unml>fl
lP IllIJ.qwc:\flq hhnwlJ.npntpjntfifihpfl hwuwp lJlipwnlJ.Illl uwu2mwpntl: 
Qfil}lWJfiWl}wfifihpf! qOntU hfi hpltWJfiWltWfi lllPill>fllP W2 UWUntU: 

8. Pfiill}hu hpltwJfiwltwfi unml>flm, WJfill}hU t1 l!fil}lWJfiwltwfifihpl! ltw
nmgmu 1. uwtiwqpmu hfi qhruihqpwltwfi wzJuwmwfipfihpfl tiwmwp
uwfi fill}wmwtintl umhqOt[wo qnpOru} hpwhwfiqfihpfl hwuwc:\wJfi: 
QfiqlWJfiWltWfi lllPDl>fllP tWW fiwJuwqOwjpfi {J.WU ltwpUpp qOnlJ. U}WUl-· 

1.j_bptlmu t hnajl uw4hpLntJpfl tiwu uL. qo}l quupn}untpJntfi{!: 'UwJuwqOwJ}lfi 
qbfl lthmhpfl Ciflzhpfi wfitlwfimu hfi ltwpu}lp tiwu fiwJuwqOwJ}lfi fi}lzhp: 'Uw
Juwqo}l ltwquwfi dwuwfiwlt ltwpu}lp qpOfl mptlmu t utiqpfiwltwfi lthmfl 
{J.wpu}lp Ciflzmt L. DlIJ.hqo}l Jntpwpwfi2.1mp mhqwuwu}l phpmpJwUp: 10-bpmp
Jntfifibpfi wpmwhWJUllltU hfi hwqwpbpnpqw{J.wfifibpntl tiwu um4nufihpnlJ.: 
fllIJ.bqo}l hwpwl.j_}lg mhll.wuwubpf! «lrwpu}lp phpmpJmfifihp» UJntfiwtimu 
uwhUwfiwtiiwtimu bfi lllIJ.qwd}lq nllllnlfibpnlJ.: liwJulJ.wb phpntpJntfifibpfl 
nUJ.qmpJmli}lg, WJI} nllllnlfibpfl uf12L. mwfimu hfi wfiltJmfiwqpo: Ufil!Jmfiw
qo}l ut2mbajl tlhpL.p uwuniu qpwnmu bfi phpmpJntfif!, fmlt fibppLniu· mtlJwt 
pbpntpJwUp mbqwuwup hpltwpmpJntfi{!: 'UwJuwqOi.uJpfi qb}l qpnjwl}wfi pb
pntpJmfi mfihgnq mhqwuwubpf! gmJg hfi mplJ.mu hnp}lqnfiwl}wfi qbbpnlJ., 
npnfip mwplJ.mu hfi <<lO-bpmpJmfifihp» UJmfiwl.j_}l ut2mb.qmu: 

'Uw]uwqbwJpfi qop l}hmbpp tiwpupp Uflzhpf! hw2lJ.wb bfi 

pwfiwc:\L.ntl, npmb.q' 
(2.12) 

Hi-mhll.wuwup fiw]uwqOwJpfi qop hw2npq lthm}l tiwpu}lp fi}lzfi t, 
H1-fintJfi mbqwuwu}l fiwJuwqffiuJ}lfi qo}l fiw}unpq lthm}l ltwpupp fi}12fi t, 
i-mtlJwt mbqwuwu}l fiw]uwqffiuJ}lfi qop pbpntpJmfifi t, 
d- Ulb.qwuwup hnpflqnfiwltwfi unmJhltg}lwfi: 

UltqpnuI hw2tlmu hfi ub4 {!fiqhwfimp pbpmpJmfi mfihgilll mb.qwuw
up OwJpwltbmhpfl l}wpupp fi}lzhpl!, wjfimhhmL.' UW.lthmfibpfl L. uf12-
wfiltJw1 lthmbpfl fi}lzhpf!: <!,wzlJ.wb ltwpupp fi}lzhpf! qpwfigmu hfi unml>fl!Jl 
gwfig}l «liwpu}lp fipzhp» uJmfiwtimu: 
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4bU1p 4wpupp L. uL. Up2bpl1 mwppbpmpJmUU wUl{wUmu bu pwul{npw-
4wu Upr ci-pwltwCi pwCil{npwltwCi G.J:i21! gmJg t mwUiu Ut9PP pwpopmp
JntUl!, pu4 pwgwuwtiwu[!' hwUntJpp: vpwCigpg wmu2pG.[! qpwnmu bu Ciw
tuwqbtuJpCi qap l{bpLmu, tm4 bpltPnlllll!' CiwfuwqbtuJpU qap lib11pl.tmu: 

• t::l 'VwtuwqbtuJpu L uh qab11lt hwm-
il' a uwu titmbp(l mUl{wCimu bu @nJwtiwu 
~P:-~. w2tuwmwupub11J:i. 4bU1bp, npUlbq hn-
~-~~---'---;;---:::i_,, b, flWJpCi w2fuwtnwGpubp zbu 4wU1wp-

rl1 ! •-
11 l{mu: 9.JU1Jw4wli w2tuwmwupub11lt 4b-.. , ' r:; 

: \ · , 1. , ~ b Ulbppg utiul{mu t tiwu hwumJp, tiwu 
I 1 • • '· tlt91Y l)..pw hwuu1p WJll ltbmbpf! mb-i :i: I ri - .:r 
,....... ---~---- ................ ,. nwi.p.nful{mu L. wu11wgl{mu bli uib.qwu-
! {/, :;;;;. /00 I ·i 
~ .... ,; . --· --- - -- · ·~ pmu: 9.pnJwltwCi w2fuwU1wupubpl1 4b-

r;12 fK3 Ulbp[! liwfuwqapg uibqwi.p.nfumu tu 

ulj. 2.8 J-OwjuwqO-wjftO qftil, pumpJWU ub2 unmwltw taj1ltbtnl19 tiwu 
2-uli qftO- ututuwJpu ltbmpg mUbgwa hbnwl{n

pmpJWUp: 
fll.Ilbqap a l.t b ltbtnbpp ut12l.t Ul)lll~pi}l qJ10 w2tuwU1wupwJpU ltbtn}l 

(U4.2.8) mtqwi.p.nfuuwa hwuwp, npn2mu ta unmw4w uiP4bU1ubpt1g Upw 
mUbgwa x l.t d-x hb.nwl{n1m1pJmUub111!: 

X= d·ra ' d-·x= d·rb : (2.13) 
ra + rb ra + rb 

UU1wgtlwa wflllJmUpubpl! tiwuinlJtn qmUp U1012ntl qpwnnui bU Ulfl.11-
~.PtmJpU gwUgp «~hnwl{n111upJmUUbp» uJmUw4mu: Ummquwa hwuwp 

hw21Jmu bU' 
d=x+(d-x) (2.14) 

ubampJmul!: 
9.JlllJWqwG w2tuwmwupubpp 4bmbpl1 up2b11u wui.J.wumu bu 4w

uimJU1 up2hp: UU1mquwa uu1wmwtintl 4wutnlJm up2bpu nf1J12l{mu bu 
4114uw\tlt' bpltm hw11Lwu qbmbpl1g' 

H
0 

= H 01 +ix L H0 = Hb1 -i(d-x), (2.15) 

npmbq' H 01 L Hb1 - 3 1 L b 1 qbmbpp 4wpupp up2bpu bG, 

i-31b1 hwUll{wbp uwtuwqawJP,U f)bpmpJmuu t: 
'1lJU1:PPtWJpu gwlig)1 «4wpupp Gti2bp» UJmuw4mu 4WlllillJU1 ul12bpJ! 

qpwntJ.mu bu tiwuimJUl U1Il1znl{: '1lpn!pptlt tlJ1w qJUl w2tuwmwupubpp qb
mbpp l{bpLn1u u2mu bu O L WJll 4htnbppg tiwuimJtn qntJUp mm2ntl li2bg
umu bu mqqwhwjwgGbp' UpuzL utWJUWUWtiwu hnppqnfip hbU1 hwUll{blJ!: 
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Q-UHlv 3 

Sw11pbp pUctbUbpwtnbfuUp4wqwu 4wnmg1twapGbpp 2pUw11wJU11p

JWU Ciutwtnwltnl{ Dlilfl_Wopq hwUlwltwqbmu flpw4wUwglibLm hwutup w

nw2wumu t wJUtaj1up hwurw4wqaliJ1l1 wUhpwctt2U1mpJmU, npnUg t.1.Pw 

u1wmltbpl{wa UiubCi uwtib11LntJpp wUhwppmpJmCiUbp[!: 4wlul{wa tnbqw
uwubpp mptlwqabpp h nbtJ:ib~p puntJppg oquiwqnpbmu bu uwltbpLntJPP 

fipl{bt11pwgumCi hbmhJwt bqwuwtiubpJ!' pwnw4mupCibpml, qmqwhbn m

•tltt1ubpnl{ L uwJpnuUiub11111.J.: 

§ 3.1. UUtil::iPb~HUitp 'bf14.l::iLPPUBfll-lf 
~Ufi.Ulifll-UP L.t;PO 4. 

~wpp l{wJpbpl1 nz uba tnbqwuwubpp uJ:i.tlbtltpwgmuu ppw4wumgCimu 

bu pwnw4mu11ubpj1 gwugj1 UUlbqauwfi tiJ12ngni.J.: Cuq nrmtu pwnwtimuj1ub-

11t1 qwqmpub)lp u112bp[! nru12mu bu bpqpwzwtpwtiwu tilttlbtlt11wgmunl{: 

~wnw4mupubpp gwugp tiwnmguwG hwuwp hwumJptlnq mbri.wuump 
umhuwuubppg npl.tt ub\tlt bpqwpmpJwilp J!Cimpnui bu aa1 najlqJ! (Gti. 3. l): 

fhqqp awJpbppg ubtimu, oppuw4 a1 ltbmmu, mbqwlllunu bu ptm1}11tl1m(! li 

phpmu w2tuwmwupwJpu 1yunpJWU, lm4 UJmu b'wJpmu mqqwopq ajlppntl 

uiwluuu bu anqJ!: linw2J1u l{bnub11p qJlIIU hwuJ!uqbgumu bfi wupp qJUlJP 

hbm, pbmµ1Uimp l}pU1wfunqmlwtiu Olil_IJ.IllU b(i onqpu l.t 31 4bU1jlg ctwuiw

tJ.buni.J. U1bll.W11JllllU pwnwqmupubp}l ltnIJ.llbpp bpltWJUllJ)JmlilibpJ! (umJ.n
pwpwp 5, 10, 20, 40, ilbmp), nru1ug a2• a3, a4 L a5 awJpbppCi wtiptugumti b(i 

ggp4ubp ppbug u1whwuiwGubJUll{: lllwhwuiwuubpp t.1.Pw cumtu bu ltbmp 

tuumul! tiwu hwuwp(l: 

f<tbDI}11tltmnl{ a, 4bmmu aras Ill.IlIJ.IllpJwu utiwmuwup tiwnmgmu bu 

a5a1 I nUJ.llll. wlilIJmU[!: UJumhbmli, u4uwa 3 1 4bmpg ar l nu1qmpJwUp mb-

11tur1JUUU bu pwnwtimupubpp 4nqubpp bpltw111npJmuubpJ! li wilpwgumu 

bi, ci, di, er m f1 4bmbru11.J.: l JntJu b11wuwtintl fr 4bU1mt1 phru1.111pmn4 tiw

nmgmu bu ar f1 f nlJllut wu 4JntU(! L upw f1 f nuv1mpJWt~p ctwuiwi.J.bunl{ mb

flWlll111lU pwnwqmuplibpp qnqubplt bpltwpmf}JlllUGbprr' wu11mgub1ni.J. f2, 
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f3, 4 h f5 qhmhpnq: tlhPI! atpqwJwgqwb qwnmgntupg hbmn f 5 qhmmu 
UJ.hmp t wnw2wfiw f1 f5 as nU\}u\ wfil{Jman, npf! ~wqiqmu t ummquwa 

UUJ.wmwqnq: 

a b c d e 
v/j. 3. 1. lFwljbJILm;p/1 fi/11/b@pwguwfi ujubUw 

Uquwb f5 qbmpg f5as lJ.IlllUP tl,pw cJwUJ.wtl.bfinq mhI\wq@tU bfi pw
nwqmu)l.fibpp ltllll.Uhfll! L wupwgUntu es, d5, cs h bs qhmhrwtl: ~wqiqwet fs 

as ltllil.lilt hpqwpntpJntal! f1a1 hpqwpntJ}Jntfipg ~UJ.hmp t mw{i.pbptllt wtl.bllt 
pwfi fipw bpqwpnqlJWU 1/2000 UWUl!: liwnntgqwet UJ.WUll{hpp b1 h bs, Ct h 

cs L WJL qhmhpp up2h mbqWJWiltU hfi pwnwqmunt lJ.llll.UP bpqwpntpjntal! 
L umwgqwb b2, b3, b4, c2, CJ, c4 h WJL qhmhpfi wupwgamu lfl.wJmh ggp.qat
rwtl.: .Qwnwqmupatp)l. qwqwpahµpg npLt utqpa, oppfiwq a1 qhmpa, pw
gwp&wq pwp&pntpJwa llintuwfiguwfi fiUJ.wmwqnq iinmwlJ.w IlflllZUWfip
zltg qwu nhUJ.hppg wag hfi qwgamu alttJ.hlltpwJpfi nupwgp nU\}u\ L hwqw
nwq nt:qll.ntPJntfiatpnq: UJqUJ.ltup {!UJ}wgp)l fi)ltlhlltpwguwfi wMJmapfih

PP uzwqmun qwmwpmu hfi WJUUJ.hU, pfi~UJ.hU gntjg t mptJ.wb §1.9-ntu: 
'Ultzt! hwzqmu hfi llpzm $ntuw!igqwb, hph nU\}u\ L hwqwqwp& nt:q11mp-
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Jntaatpm.J. qmuwpwJpfi tJ.hpwqwfigmufihpp mwpphpmpJntfil! ~lt qhpw

qwagmu ±30.Jl uu uMntpJntapg, npmbq L-1! uhq lll.1\1\lll.PJWOp f!apwgpp 

hpqwpmpJm.aa t' wpmwhwJmlJ.wb lJ.lttnilhmphpntJ.: 
.Rwnwqmupfihpp gwagp pntnp qwqwpfihpp alttJ.htltpwgm.uf! qwmw

pniu hfi Ubq qwu u)l pwfip qwJwfifibppg: Ubq qwJwfip qhuwm.u alttJ.htltPI! 
mbqwqwJmu ta mhI}wuwup qhfimpnfimu, pwnwqmupatpp pntnp qwqwp
fihpniu hw2npqwpwp UJ.Whntu ~wqiw&lll\ h tJ.hp2papu uh m qwpupp lJ.llll.uh
pntJ. qwpqmu hfi hwztJ.hgntjQ: bph ~W$W6lll\{! upwlJ.lll\UWfip t, WUJ.W fipw
fintJ. hwztJ.hgntJQI! qwpqntu hfi uqqpmu qnp.bppp uhq hnppqnfintJ., puq hhum, 
UUllltquwfi fiUJ.wmwqntJ., qnpbltPlt hpltflllPll hnppqnfintJ.: JntpwpwailntP qh
mp hwuwp wnw2ltfi h hpqpnpq hnppqnfifibpntJ. lJ.wpqwgtJ.wb hwztJ.bgmJgfib

PP mwpphpnipJmfifitpa ppwppg ~UJ.hmp t mwpphptJ.bfi ±4uu-pg: bp.lJ.lJ.llll.uw
filt ~wqiw&llll.hPlt qtuwmu qwpupp m uh lJ.llll.uhpntJ. qwpqwgtJ.wb hwztJ.h
gm.Jgfihp)l. mwpphpnipJntUf! ~UJ.hmp t qhpwqwagp fipwfig hpqm ltllll.ilhpl\ 

qpn apzhplt mwpphpnipJmfipg wtJ.htlt, pwfi ±4uu-n: 
liJfinthhmh hwztJ.mu hfi ~wqiw&lll\hpntl qwpqwgtJ.wb pntnp hwztJ.h

gmJgfihpp up2pa wpcJtpahpf! h qnpb)l.pp hnppqnfi{! lJ.WJWfimu 

Q...!.= Ha1+a1, (3.1) 

npmhll.' Ha1-a1 qhm)l. pwgwp&wq pwp&pntJlJmfifi t, 

a1-~w$w&llll.lt u)l.2)l.a hwzll.hgmJ91! qwu uh ltllll.illt hwztJ.hgntJQI!, hJlh ~w

qiw&llll.I! hplJ.lJ.Ilil.OWfi)l. t: 
.2wnwqmu)l.atpp qwqwpatpp fi)l.zhpf! hwzqmu ta hhmhJWL pwfiw

&L.nq 
Hi=q.~-a;, (3.2) 

npmhl\ Hi - pwnwqmunt i hwuwp mfibgllll. qwqwp)l. pwgwp&wq pwp&
pnlpJmaa t, 
ai - i qhUlntU UJ.Whqw<} ~W$W6llI\lt up2pfi hwzqhgntjgfi t qwu ~W$W6llI\lt 
uh lJ.llll.unq qwpqwgqwet hwzqbgmJg{!, hJlb wJa hpltltllll.ilwfip t: 

bph pwnwqmu)l.fihp)l. gwfig)l. qwqwpabpp alttJ.hlltpwgntilf! qwmw
pniu hfi filttJ.hlltPI! mhI}wqwJhtntl Jntpwpwfiilmp pwnwqmunt uh2mb:qmu, 
WUJ.W hplJ.l{llll.Uwap ~W$W&lll\hpnq wzfuwmblltu hwzqhgntJgfihp{! qwp• 
qmu hfi ~wqiw&llll.hPlt uh h qwpupp lJ.Illl.uhpntJ.: U]lwlJ.llll.uwfip ~wqiw&llll.h
PP qhuwmu pwnwqmunt pntnp qwqwpfi~plt alttJ.b1.Jipwgmufi ppwqwfiwg
fimu bfi alttJ.hlltplt hpqm hnppqnfifihpp u)l.2ngnq: 

'Uqwp 3.1-mu gmJg t m11qwb pwnwqmupahpp qwqwpfibpp alttJ.bppw
gmun I, II h m l{wJwfifibppg: ompwpwfiBntP l{wJwfimu filtll.hlltpn phpntu tfi 
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wztuwmwfi12wJpfi IlJllllPJWG h hwuwuiwmwutuwfi 12Wnwqmut1fitpt1 qw
qwpfihpmu UJwhtJ.wa 1wt.Pw611Ilbpntj_ lJ.w1uµiui hwztj_hgmJg (GlJ.. 3.2): 

4 0

885 tiJ? l?EZ 
(:) .!! 

! Hll""76,7Sb 
J r---t----++---+-'~.:.__~----l J 

1060 !W2 flf.06 I 1(55 ~ !?tJO 
(,) l ! '/ _.,.. ,,., 1-;;;·Jll --·---..... 

2 r--~--!~1· 1_·r,r-"'_''+l~i~H1~u_=-·~7z~o~5~5--+--_... 2 
873 l!_!~ li.!!12 

1

. 1525 18!5 206'Z H =75 UZJJ' 
f
2 

I 

891 1204- 157J i 1510 166/J !2o5i 1 
b c d e f 

Ha,= 78, 250.f 

u[j. 3.2. ifwqbpum;pft (iju/btJipwgtfw(i ujubt.fw 

lJplJ.lJ.J1IlUUlfip iwt.Pw6ru1tpntj_ wzjuwmhtlm, lJ.WUJilll lJ.huihpp t{p.w lJ.wp
tpuu hfi hwzt[hgntjgGhp iWtPWOilllhpp uL. Ill lJ.wput1p lJ.IlllubruitJ., pult ufiw
gwb" lJ.htnbpp t{p.w' upUIJfi uL lJ.J1Ill.lntl: U]lwlJ.Illluwfip 1wt.Pw611Ilhpp qbUJ.12ntU 
\J.WUJ.llll lJ.hmbpp GPtJ.htlipwgmul! ppwlJ.wfiwgfimu hfi GPtJ.htlipP. hplJ.m hnpp
qnGGtruitl, lmlJ. ufiwgwo lJ.hmhpp Gt1tJ.bijlpwgmuf!· qnpoppp ut1wJfi hplJ.pnM 
hnppqnfintj_: Ujuhliw-uwmJwfimu iwt.Pw6m1tpntj_ qlll{llllll9tlwa hwztj_hgmJg
Ghpf! qpwfigmu hfi hwuWUJWUlWUtuwfi lthtnbpp unto (filJ.. 3.2): 

lJwlJ.hpLntJPP pwnwlJ.mupfibruitl fip.tj_h\.P.pwguwfi uwmJmGp uzwlJ.m

U!! Ltwmwruuu hG hbmLJWl hw2nMwlJ.wfim!}JlUUp: 
1) hwztj_mu bfi b5 L f2 lJ.WUJilll lJ.bmtr1J1. Gpzhpf! L. lJ.wJwGfitpp qnpop-

12}1. hnppqnfifihpfi w11.Jmuwl13.I -mu phptj_wa ututuwJntJ., 
2) qnpb"Jl.12}1. wnUI2pfi L hplJ.pnJlll hn1.P.qnfifibpntj_ hhmLp L wn2L]l ~w

l}lw611Ilhpntj_ lJ.wMwgtj_Uia hwztj_hgmJgfihpf! qpwfigmu bfi 4 h 5 uJmGmlJ.
Gb1mtu: uplJ.lJ.Illluwfip iWtPW611Ilhruitl wztuwmhijlu, wnw2pfi hnppqnfintj_ 
lJ.wMWQWb" hw2t[hgnl_lgfitpl1 qmtuwpbG lJ.tUIH}lllU hfi hlllzt[tgmjgUb]l ~w
ip.w6J1Ilhpp upwjfi lJ.wpupp lJ.Illluhruitl, pulJ. bplJ.pnpq lm11t1qnfintj_ 4wpqw
gwb" hwztj_hgntJgfihpp ip.njuwptfi qpwfigmu hG iUitPWOllI]hp]l u]lwJG uL 

lJ.J1Iluhpntj_ lJ.wMwg4,wO- hwztj_hgnlJqGhpf!, 
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3) lJ.wuiru1 lJ.buibp]1 lil12L. Iuuztj_wa tj_bpwqwGgrnlitibpl.! q.i1wGgmu hG 6 L. 
7 UJ!lltiwlJ.Gbpnu.l, liulJ. u112!1G tlb11wqwGgmuuh111f 8 L 9 UjntGtU4Gbpmu: 

lJ112l1G tlbpwqwCignuHib11t1 hwlipwhwzt{w4wfi qmuw11l! utbu112 t hw
t.jwuwp 1l1Gt. hwzqwo wlH1muwl1li ' f=-6t.hi (w11Jmuw4 3.1) l:;pb umwg
t[tuO- wGl1tuuum' f-[I t.Pnrw u1Gb 4wu hwtlwuw11 pmJtwmpb1Ii!1g, w1u]1Cigu · 

/ :£ ./~mn = ±4/:i uu (nptnbll n-f! LtwJwliGb11]1 ptitJ.fi t), WutW WJfi hwLtw

nwlt u2wtintj_ L. hwqwuw1uuu1bu gruuu bu pn1np tlb1nuqu1GgmuGhpl1 up2L 
h ummGnu.l lllll11.tlwa tj_hpmqwfigmuGhp[!: 

I 
,=.. I 
C- i 
3 ,.,, 

I 
1 
..c:.. 
d 

~-

I 
3 
.:! 

I ....... 
I 

···----
II 

--· 

I 
Ill I 

e. 
~ 
..c.. 
:;' 
r::;;" 

" -;r 

""' 3 
"-
-5 
.J.:) 
-;r = ,:; 
2 

a,-b~ 

bs-fz I 
fi-a. I 

t2u1Jflli 
uUlmqmu 

.. 

<=.! I e. 
3 
";! 

3 
~ 

= d 

'° ""' ..c.. 
"" " .. , 
3 
I 
II 
I 
II 

I 
II 

Urvmuwlj 3. I 

lfWIJhpLntjpp Gptlt[]lpwg!lwll llWU1JWli 

r::;;" 

<.w2tj_bgntjg <.w2l{wi> up~p(i " "" -T: 3' e. 

;unpwanri.n4 tj_bpwqwlignulJ:l 4t.rwqwGgnulu 
.J.:) 3 3 
s ~ .= ";! 
..c :::::.. - 3 "-"' q. ,~ I ~ ~ ;; ..c.. 

I - ..c.. c: "'-
I 3' "" .= 3 

hbU1L.p wn1>L.Ji + + - I 3 3 d' 

.7 "' 3 3 d' 
Cl 

4 5 I 6 7 x 9 10 11 12 
~-

1002 1()4() 38 +2 77. 141 76.250 
89 1 927 36 37 "76.215 

a, 
-

670 1864 I 194 +2 76.215 
550 1745 1195 11 94 

76.765 
75.023 

2192 968 1224 +2 75.023 
2062 836 1226 1225 

77.085 
76.250 

a, 

f=i:hu=+ 1225- 1231 =-Mu 
7367 7380 2450 2463 

j . = +4,fi == +11rn 
pni.Jl - -

- 13 13 
6 6 

<'..wztlmu hfi pntnrt lJ.wu1ru1 !J.hmhp}l Gpzbpl! (uJmfiw!J. 11) L. Jmpw-
12mfiLJn11 !J.wJwUp qi111ol112P. hnp)1qnfi1f (uJmfiwlJ. 10) qnpat1p]1 h11lJ.pn1111 hn-
11]1qnGml lJ.wp.qwgwO- hwztj_hgmjgfihpp u]l2ngntj_: '1-pmwp!J.bfil) 3.1 WllJill
uwlJ.t1 oppfiwlJ.L!-

C}..<!-1=76.250+0.891 =77.141 u, 

C}..<!.2 = 76.21s+0.550=76.765u, 

q..<'..;= 75.023+2.062=77.085u: 
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~wzlj_mu hfi pwnwltmu]lfihp]l pninp u]12wfilLJwt qwqwpfihp]l pwgwp-· 

6wlt pwpapmpJntfifibpi!' qnpb]lp]l hnp]lqnfi]l h ~w\j:lw6llllbpnlJ. Itwpqwg

qwb' hwuwuiwmwutuwfi hwzqhgmJgfihpp up2ngnq (fiq. 3.3): Oppfiwq' 

Hb3=~rai,3=77 .141-1 .292=7 5. 849u, 

He4=<l-~u-llc4=76.765-l .125=75.640u, 

Hd2=<l-~111-ad2=77.085-I .525=75.560U: 

16,215. . iS.91Lr 75,858 75,J58 75.273 
. : ... -·. . : . ·~ . 

l6,Zlf B""---.. -76.-1., Q-O~lf-75....L.,8-7.9-7.--':f,-87-Z.;__75._,._,D_'l-U-·· --t 75. ZDl 

76,081 75,84!J . 7S,7J5 7S,510 75,lfDJ 
74,!JBS 

76,268 7S,IJ2J 
75,8(8 75.649 .· 75,S50 75.170 . ' · .. · .· 

· 10.2511 75)1~1 7s,s~6 75.575 15;+17 75,ot'" . 
u/j. J.J. uf12bpft hw2l/ifwfi UWWJWfi 

§3.2. "\,fnU;Lf>.PU8'-lfl"'l UUld;Pu~.uu•5@-f>. 
~USU4:U Q-t5f>. llllil lffi:HIC 

~wmwqwqb']l qwnmguwfi hwuwp fiwtuwuibu qb'wqpwqwfi pqpp 

qpw l!fi11mfiqwb uwuzmwpnq qwnmgmu bfi pwnwqmu]lfibp}l gwfig h pw

nwqntu}lfihpp qwqwpfihpti unm fi2mu fipwfig fip2hpl!' O.Olu lttnpwgmunq: 

Ufig bfi qwgfimu hnppqnfiwqwfifihp (unqnpwpwp O.I-0.5u ltmpqwb'pnq), 

oqmtlbtntl l!fiqup2wpquwfi qpw:t>pltwqwCi hqwfiwltlig' qppwnbtntl u]ltlt

ubmpwjpfi j}Illl\P (filt. 3.4w) qwu unuwpnll\P (fiq. 3.4p): 
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w) 

p) 

Oppfiwlt: '1lwJuwfiwltwfi hnppqnfiJ! filt. 3.4 w-}1 qpw l!fimpqwb t 75.0U, 

puq i!UUl pwp6pntpjWfi ublt qwfiqwltli \tllr\lll! hwqwuwp t 0.1 u : ~WUlW
qwqb'p qpw pwnwqmum ltllllUJ! hwqwuwp t ab, a h b qhmbpp · Cipzbpfi bfi 

Ha=75.l 7u h Hb=75.58u, pult AB-fi pwnwltmum ab ltllllu}l uipn:t>P.tfi t : ~w
uwuiwmwutuwfi Cipzbp mfihgllr\. hnppqnfiwqwfi qb'bpp h AB qb'p hwmmupg 
umwfimu bfi C, D, E, F qbmbpJ!, npnfip WJCimhhmh uipnJbqumtu bCi ab ltllr\.UP 

qpw m umwfimu c, d, e h f qbmhpJ!, npnfig up2ngnq hwmwltwqb']l qpw wfig 

hfi qwgfimiI hnppqnfiwltwfifihp: '1lpnJhqmqwb qhmbp]l Ci}lzbpJ! hwuwuiw

mwutuwfiwpwp hwqwuwp bfi 75.2, 75.3, 75.4 h 75.5 ubm11: 
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..Rwnwqnmm ab qnqup 6pzbpp [!Uqup2wpqmun qpw:ppqwqwfi tui.w
fiwqnlJ. qwpbtlt t ppwqwfiwgfiht unuwpqpp lJ.pw qwnmgwa llllllthmqwjp 
up2ngnlJ.: "lwtbmqwjp lJ.pw (fiq. 3.4p) 2-5uu hbnwlJ.npntpjWUJ! mwfimu bfi 
qmqwhbn mrtlnlfibp, npnfig w2 qnqumu Cizmu bfi hwuwl.llwmwuJ:uwfi 
pwp6mfipwJpfi fipzn: "lw1tmqwfi mtirJ.Ull)lllltU bfi pwnwqmum nfiqup-
2wpqtJ.nq qnqup tJ.pw wJfil.llbu, npl.llbuqp a L. b qbmbpn qmfilJ.bfi l.llWtbm-
4.wJp hwllllll.lllllUllllU):uwfi fipzhpp lJ.pw, qwU fipwfig up2L.: .f!wnwqmum ab 
qnqup L. hnppqnfiwqwfi mqpqfihpp hwmuwfi c, d, e L. fqbmbpl! awqmu bfi 
L. hwmwqwqap lJ.pw umwglJ.wa qbmbpp unm 6zmu bfi fipwfig hwUWl.lllll
mwuJ:uwCi Cipztpn: upzbp}l. {!fiqup2wpqmuJ! h hnppqnfiwqwfifibpp wfig
qwgmul! uql!J!mU qwmwpntu bfi qmpntq wpmwhwJmlJ.wa nhtltb:Pp mb

qwuwubpntu, puq hbum' wlJ.btlt hwpp mbqwCipmu: 
P.pwqpntpJwfi lllwmqhpmuJ!, hnp}l.qnfiwqwfifihpp wfigltwgmut! h hw

mwqwqap 6L.wtJ.npntu{! (fiq. 3.5) qwmwpnui hfi hwUWl.lllllUlWU):uwfi pwp
mhqCibpp m hwmwqwqabpp qwquuwfi gmgmufibpp m hpwhwfiqfihpp: 

. 76,1.ll 76,21 75,91 

ulj. 3.5. Sbrzwuwuft hwmwljwqft()p hnp]lqnliwqwlilibpnt/ 

§3.3. UUlJb.P~I-SlUf\ "Vf\'<lbU>P.UBilHT rulf-.q_U~bfl.. 
Il~'l"VbPP W UUSPill-'lJ>."VbPP b'lU"UfflJ"VbPfi'<l 

@1lmtUlfibpnlJ. L. uwgwnmmfibpnlJ. l.llWUllJ.UlCt UWqbfiUnljpfibpp fiPtJ.b
tltpwgntU{! ppwqwfiwgfimu hfi qmqwhbn mrtlnlfibpp up2ngntJ.: uPtJ.btlt
pwgtJ.nq mtuJ.wuwup uwhuwfifibpp fibpumu qwu qpumu wfig hfi qwgfimu 
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AB uwqpumpwm (fiq. 3.6), WJfi pwdwfimu hwtJ.wuwp utbmpjWUp hwm
tJ.waCibpp (10-50u) L. pwdwfiuwfi qbmbppg tqbpnlJ. qwu pbmµrtlmmlJ. 
qwfiqfibgfimu mqqwhwjwgfibp: iltqqwhwjwgfibpp lJ.pw wupwgfimu bfi 
UJ.llqbmfibp, nbtltb:Pp pfinpnz qbmbpntu l.llumuwJpfi qbmbp L. ~wt.jlmu 

fipwfig uwqpmnpwtltg mfibgwa hbnwlJ.npntpJmfifibpn: Qmqwhbn mrtlnl
Cibpp tJ.bp2fiwqbmbpfi wupwgfimu b(i UJllqbmfibpnlJ., Cipwfigpg ubq{! qw-
1.llWlJ.gumu l.llbmwqwfi fiplJ.btltpwguwfi gwfigpfi L. wfigfimu fiPlJ.btltpwguw
fin' uqqpmu uwqpumpwtlt, puq hbmn qmqwhbn nu1.frrLCibpp: .t.wztJ.bgmrn
fibpn qpwfigmu bfi bpqwJfiwqwfi fiPtJ.btltpwguwfi uwmJwfimu L. npnzmu 
6pzbp{! qnpappp hnppqnfip up2ngntJ.: 

SbJi.wuwup J!WPil ppwqpmpJwfi L. J:upum wpmwhwJmlJ.wa nbtltb:}>p 
l.lllllJUwfifibpntu, bpp q<htwp t ppwqwfiwgfibt pwnwqmupfibpnlJ. qwu qm
qwhbn nutlulfibpnlJ. fiPlJ.btltpwgmu, ljJlpwnmu bfi uwJpnlll.PCihpp tuJ.wfiw-
4.n: lJwJpntajlfibpfi ppbfig {!fiq1wJfiwqwfifibpnlJ. wfig bfi qwgfimu 2ppw
dwfi L. 2pwhwlJ.wp qabpnlJ., iwfi2bpp uumpnmfibpnlJ. L. qnpwgmufibpnlJ. 
(fiq. 3.7), wJupfipfi' nbtltb:Pp pfinpnz qabpntJ.: lJwJpnlll.PfibpnlJ. mwfimu bfi 
pbmintltmwJpfi nfipwgpfibp L. wIJ.Il]mfipmu umwfimu qwqwpfihpp qnnp
qpfiwmfibpn, npnfig up2ngntJ. hwmwqwqap lJ.pw qwnmgmu bfi uwJpntqp
fibpp hwmtJ.wafibpf!: lJwJpntqpfibpp L. nuq1wJfiwqwfifibpp fiPlJ.btltpwgmun 
ppwqwfiwgfimu bfi bpqwJfiwqwfi fiPlJ.btltpwguwfi oppfiwqnlJ.: lJwJpnlJ\m 
qbmbpp Cipzbpn hwztJ.mu bfi fipw qbmbppg ubqp pwgwpowq pwpopntp
Jlllfi L. hwlJ.wuwpw4znlJ.wa tJ.bpwqwfignuifihpp up2ngm{: 

0/3 -- f/J ........... co 0 
_,, 0 0 

//0 

/'o 
10 

', 0 
\ 
10 , 
Io U/I 
Io 
\ 

' 

0 

0 

0 
-- ...... 0 

0 

2/1 

+60 

J/J 

J/2 4 

11-/J 

(S 
o', 

0 ..... 
4/2 0 ', 5/2 

0 

0 0 0 0 ~ 
,!:!- - -- - --........... o 0 0 <.?.. 

A•o~~~•,~~~·z-~--------~~J..._~~~4•-~~~s--~~B 
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1A;. 3.7. 

§3.4. luV1-f'\.P"VhPP UlN::mru ti"UcJ-h"UhPUSblu"Uti4U4U11 
"UP~hLPPU8UU"V UP~fi80~ 

ufJ. 3.8. 

(3. 3) 

bmulitumuuhp ABC-t1 h AMN-t1 uuwumpJmCiI1g Ltwtlllll t un qph( 
s 

MN=BC· - , 
S' 

(3.4) 

H = H +!:_·S : (3.5) 
M a S ' 

2. Dpn2t1 uwjuwqOwJpCi qbl1 wuljnu.ll! L phpmpJmli11, qw11u\1p L. 
ptutit.jnpwljw(i Gp2hp[! : 

bplJJu hw11L1wG ljl:rn1hpl1 lll12tpt1 mw11pliJllHPJlllUl! ljn.:t.Imu t qb'p wG
ljmu, ll[lJ! ljwpnq t tl1fiht 1111wl.Jwfi ljwtY pwgwuwljwG: '+a \1 mGljuwG hw
pwphpntpJmG{! hhnwt.jnplllJ:)jWG[! l.Jnlt.Inni t J:lGVlll}}JlllU '. .:.tu1L.wpwp ph
pmp.1mGl! 11w upwt.j_np hl.mwt.J.n1mtJ:lJWu wGljntuG t : 

H -H 
f = B A = tg U '. (3.6) 

S' 
fO-tpmpJmtil! GnlJGu1tu ljtupnq t ~1Ciht 1111w4wa L. pwguwwlJ.wu : Un

t.Jn11wpw11 phpmpJntGJ:! wpmwhwjtnntU hti murnGn1111wlJ.wG lJ.numpwqnt.J. 
l.{wu hwqw11t1m1111w4wGlltpnt.j : 

tiwuwu1wp.hwJpG UJ.WUmwnp AB CiwjuwqO"luJpCi q\1ap unt.ju1pwpwp 
Ul]llj!llu t rtnmJ:l.JlUtlp, lllll! uum:}l)ltl1 tUHU nJ1112t.j_mti l. L!Utn ljwptil111 G\12tp\1: 
b upwqphtip hw.1mG\1 t u Ai lJ.bmp HA1 ljwpupp GJ12t:! L A 1 B1 Ciwjuwqaw
.1i1li qop i-\1 ptpmp.1mGfl (ulj. 3.9w): flpnzht K lJ.hm\1 ljwpupp uti21~: .ewup 
1111 i ·S-l! A1 ljbml1 t.j_hpwqu1GgmuG t K-jl Gljwmthuup, htmLwpwp 

(3.7) 

ulj. 3.9w 

73 



fX6 '/ 8 rxg 

ufJ. J.9p 

"Uwfuwqbi.uJpli qb"p L. hnJtli uwtihpLntJpp (uL. qllb") hwmuwli N tihmfi 
wliqwlimu hfi qpnJwtiwli w2fuwmwliplibpp titm: qtp2plipu fip2p hw2q
uwli hwuwp liwfu npn2mu hfi unmwtiw UJ.Ptibmpg tiwu UJ.umuwJpfi tih
mpg fipw mfihgwc} x hbnwqnpntpJmlin: bph UJ.Pll!i>Pll! tiwquqwc} t fun2np 
uwu2mwpnq, WUJ.W x hbnwqnpntpJmlin npn2mu hli qpw!}>ptinphfi' UJ.pn!}>p
Ui l@w wliup2wtiwli (W$ilwli up2ngnq: liJli tiwpb\}l t npn2ht fiwL. wfiwtlt
mpti bqwliwtinq' ANA1 L. BNB1 hnwlitiJmlifihpp liuwfimpJmfipg: 

X a --= - npmbqpg 
S'-x b' 

X 
, a 

=S·--, 
a+b 

(3.8) 

npmbq a L. b - A L. B titmhpmu tiwpupp L. uL. fip2hpp mwpphpntpJmfifihpfi hfi: 
· QpnJwtiwfi w2fuwmwfiplihpp tibmp fip2fi npn2qmu t hhmL.JWl 

pwfiwaLnq' 
(3 .9) 

liwpupµ L. uL. li)12hµp mwpphpntpJmfifitpn, npnfip gmJg bfi mwl]m 
{}lgpbp)l pwpopntpJmfin tiwu hwfintJPP funpntpJmfin, tin(qmu bfi pwliqn
pwtiwfi fip2hp: l)lgpbppli hwilwUJ.wmwufuwCinq pwliqnpwtiwfi fi)12hPl! 
qpqmu bli fiwfuwqc}wJpfi qb")lg qbph, puti hwfimJppfi hwuwUJ.wmwufuw
finq pwliqnpwtiwfi fip2tpn' fiwfuwqmuJpfi qb")lg fibpL.: 

3. ~npwmwfigpbpp hbmwfuntquwfi mtlJwtfibpnq hwlipw2t11m)l wliti
uwfi wfitiJwfi npn2mun: 

bfipw:qphfip hwfipw2bpmp tnwpwWwfi llUJ.IJ.lllPJWUp :qwuwqnpqwo 
6 L. 9 UJ.Ptihmfibpntu hnpwmqwb" hfi wfigpbp, npnfig funpmpJmfifihpn 
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upfi(L. pwpwb"fup 2hpmp inub"tin hwuwuiwmwufiwpwp hwqwuwp hfi ll(j L. 
ll9 uhb"ntpjmfilihpp (fiti. 3.9 p): P.uwliw1nq 6 L. 9 UJ.Ptihmfihpp fip2hpJ!, fibp
pnhp2JWl pwliwoL.hpnq tiwflllil hfip hw2tlbt AL. B titmhpp fip2hpJ!: 

HA= H6 -a6} 
(3.10) 

Hs =H9 -a9 

Umwgqwb" fip2hpnq unm:J>tillt qpw wfig hfi tiwgfimu pwpwb"fup hwfi
pw2hpm)l ajlppJ!: 

"lpn!}>P.llt nUJ.qwopq L. hnppqnfiwtiwfi nUJ.qntpJmfilihpnq uwu2mwp
fihpp hwqwuwpmpJwfi :qhUJ.PntU hwfipw2hpmp wfitiuwfi wfitiJmfin (W
tltmu ~fi wfi'1Jmfiw(w$nq: bph unm:t>P.ll! mwpphpwuwu2mwp t, wuiw 
2hpmp wfitiuwfi wfitiJmfil! qmfimu bfi wfiwiP.mP.ti bqwfiwtintl ABC nUJ.
qwfitiJmfi bnwfitiJmfimg (fiti. 3.9 p): 

4. ~nqw2hpmp muqwllt npn2mul!: 

Qfi:q1wJliwtiwfifihpnq bptiwJfiwtiwfi UJ.PD!l>ltllt qpw q<hfmp (t hw2tlht 
hnqWJpfi UWpUfip inuqwm, hph hWJUlfip hfi pficthfihµwtiwfi tiwnmgqwc}pp 
PlllllP PtlWJpfi mtlJw1fitpn: vti. 3.10-p qpw UJ.Wtnlthpqwc} hfi 10 L. 11 UJ.Ptihm
(ibpntu hwfiqwc} hpltm l!fil}tWJliwtiwfifihp, npnfig qpw Ciwfuwmhuqwc} t ow
fiwUJ.wp.hwJpfi tiwnmgqwc}pp tltgp: bptiµW(W$wltwfi hw2qwpltfibpnq tiwu 
Uitwfipuhmpnq npn2htntl F1 L. F2 uwtihpbufihPJ!, tltgpp hnqwJpfi uwpufip inu
tlwm 10 L.11 UJ.Ptihmfihp)l U)12L. tiwµbtlt t hw2qhthhUluJWlJ!WfiwoL.nq' . 

I 
V=2(F; +F2 )S, (3.11) 

npmhq S J!fil}tWJfiwtilibpp up2L. bqwc} hbnwqnpntpjntfifi t"; 

A 

/, 

/?;------_, 
. · / - , : ' 
~~:~~:~Mt:~ 

I /.:t IV' 
I 

I 
I 
i 

8 1 

lk11 

ufJ. J.10. 

I 

I 
I 
I 
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lullCil.PUUUUCSlW Ul:it,rull-LUBP°\., . 
Sh'l..Uq.PUlJU"\., ~U"\.,Ill'BIU 

§ 4.1. Sb1l.Uv.QP ~UvfiNUuC 

ShIJ.wuwuii uwqbpLntjpp pwpmbqwqpwqwfi UJWUllJ.bpuwfi fiUJW
tnwqnt.{ qwmwpt.{wet qwzmwjpfi u qwuhpw1 wztuwmwfipfibpp upwufimp
Jlllfil! qn~i.tmu t tnhqwfipp hwfimJp: <!.wfintJpJ!, npl! fiuiwtnwqwmqrii.lwet t 
mhIJ.wqpwqwfi nwptnhq}l umhqMwCi hwuwp, qn~i.tmu t tnbqwqpwqwfi: 

q.bnqbqpwqwfi wzfuwmwfipfihpp t.{hp£fiwqwfi fiUJwtnwqJ! tnhqwfi
pp qpw!ppqwqwfi uiwmqhpntufi t: uwfunpq qtmfulihpntu muntuliwupp
i.twet hwfintJJ}CihpCi wCiup2wqwCinpbCi tnwtliu tpfi upwjli pi.twJ}lfi . tnt.1.Jwt
Cibp' fipwfig up2ngni.t qpw:}>}lqmqwfi $wumwpqphp}l qwquuwCi hwuwp: 

<l-nJntJ)Jntfi mCibgnq mhIJ.wqpwqwfi hwfintJ}lfihpfi }lpwqwCiwguwfi 
wnmuni.t pwdwlii.lntu bCi hpqm mhuwlj}l' qhtnfi}lg qwtnwpi.tnq tnbqwqpw
qwfi u whpn1muwmbqwqpwqwfi hwCintJplihp]l: 

q.bmfi}lg qwmwpt.{nq pntnp hwCintJJ)fihp)l qhUJPntU pwptnhql! utnhIJ.Ct
i.tmu t wfiup.2wqwCinptfi mhIJ.wCipmu qwmwpi.twet ~w$ntuCibp)l h)luwli 
t.{pw: liJq ~w$ntufihpJ! UJwhwfi2mu ib(i tunznp u)12ngCihp u )lpwqwfiwgi.tmu 
bfi uhCt £wlipbpnt.{: C}.pw hwuwp fih}lqwjntUU mhIJ.wqpwqwfi pwptnhqCihpJ! 
hpuCiwqwCintu utnhIJ.Cti.tmu hfi whpntmuwmhqwqpwqwfi hwfintjpfibp)l u}l2n
gnt.{, npnfig qhUJPntU qmpntq Cii.twqmu t qwztnwJ)lfi wzfuwtnwfipfihp]l etw-
t.l.wm u pwpopwCintu ~w$ntufihp}l wpmwqpnqwqwCimpJmlin: ' 

<l-btnlipg qwtnwpi.lnq hwCintJJlCihppg tWJfi mwpwetntu t umwgbt ubfi

qnttWJ}lCi hwfimJpJ!, npl! bpqwp <twuwfiwq CttunwJht t npuihu tnhqwqpw
qwCi pwpmhqfihp}l utnhqMwfi h}lufiwqwCi UhJlnq: ubpqwjntUU UhCiqmtwJ}lCi 
hwlimJPl! hbmqhbtnb qnpglimu t pp UzwfiwqmpJntfil! h qppwmtmu t h)lu
fiwqwCintu lltnPP tnhIJ.wuwubp}l tunznpwuwuzmwp hwfimJp!ibpp qtuwmu: 
lJhfiqmtwJ)lli hwCintJJl)l phpntpJmfiCihpf! qwJwfimu hfi Cipwfimu, np ~w$ntu
Cihpp )lpwqwfiwgmun qwfui.twet t hqwCiwlJ.Pg, mhqwfin}l hwmwqwq}i~ 
qwqumu hfi upWJCi uhq uwuzmwpnt.I. L. WJI} UhJlnq)l qhuwmu qdi.lwp t )lpw
qnpbht wzfuwtnwfipfibpp pwdwCin1u: 1lhpnh)lzJwt pntnp phpntJ)Jntfifihpfi }l-
2hgfimu bfi hwlintJpwJpli wzfuwtnwfipfihpp wpmwqpnqwqwfimpJntUI! L. 
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pwpopwgCinuS fipwfig pfipfiwpdhpf!: lTJmu ltil!J.Upg hwfintJPP qpw:}>pqwqwfi 
hIJ.wfiwqfi mfip up zwpp wnwt.l.htmpJmfifihp UJntu hwfintJpfihpp fiqwmuwup, 
pwfip np hwtnwqwqp~ qwnmgmu hfi mhqwfipmu, npf! hfiwpwt.{npntpJntfi t 
l!fiobnlimu hwufiht UJwmqhpuwfi tJiwqwtnwp hwuwuiwmwufuwfimpJwfil! 
pfiwqwfipfi, qwlifumu t tIPpupmHibpi! ~wqmqwqwfi wzfuwtnwfinlitpmu L. 
t.{hpwgfimu wzfuwtnwfingwjpfi nt hwzt.l.llllwltwfi wzfuwtnw!infihpp wfihpw
dhzuuupjntfil!: <I>npol! gmJg t mt.I.ht, np uhuqmtwJpfi hwfintJPP ppwqwfiwg
uwfi n~ uhet UJPWqtnpqwfi pntJl t tnwtJiu funPI! qhpUJnt.{ hwuqwfiwt J?wptnh
qp tnipJntUI! L. oqmwqnpetmun: 

<1.wfintJpwJpfi wzfuwmwfipfihpu ppwqwfiwgt.{mu hfi «Cfiqhwfimppg 
qhUJ}l uwufiw!.J.np» qwfinfint.{: C}.pwfi hWUWUJWUlwUfuwfi tnwpphpntU bfi 
wzfuwtnwfipfihpp bphn ttnwUJ. 

1. wzfuwtnwfipfihpp qwtnwpuwfi zp2wfip mumufiwuppntpjntfi, 
2. qbnqbqpwqwfi hpufiwt.{npuwfi umhIJ.etmu, 
3. mhqwfipp ppwqpmpJwfi u nbtlib:t>l1 hw!intjp: 
<!.wfintJPP qwtnwpuwfi zp2wfip hhtn I!fiqhwfimp ~finpwgmuJ! qw

tnwpl{mu t uwfip uwuztnwpp nwptnhqfihpnt.{, qpwqwfi tnhqbqntpjntfifih
pnt.{, wzfuwphwqpwqwfi fiqwpwqpntpJwUp, wpzwt.l.wfuupbpp hwzt.{btn
t.l.ntpJmfifibpnt.{ u wJtfi, puq uwfipwuwufi mumufiwuppntpJmfin' tnhIJ.wfipp 
pntnp mwppbpp tunznpwuwuzmwp pwpmhqfibpnt.I. L. wbpnfiqwpfibpnt.{: 
Uzfuwtnwfinfitpp qwmwpuwfi zp2wfip mumuuwuppntpJmfiJ! t.{hp2wumu 
t qwztnwJpfi wzfuwphwqpwqwfi hbmwqntnmpJwUp, npp fiUJwtnwqfi t 
oztnht twfiqzw:t>tnp wnwfiofiwhwmqntpjntfifihpl! L. hwt.l.wnht tpwgmgp~ 
mt.1.Jwtfibp mhqwfipp t.{hpwphpJwt: Iuupwqpwqwfi gmgmufihpJ! qwqut.{mu 
tfi pwptnbqwqpt.{nq mwpw~p wzfuwphwqpwqwfi pfimpwqpntpJwUp L. 
nwpmbqp t.{pw fipw wnwfiOfiwhwtnqmpJmfiuhpp wpmwgntuwup: 1lhp-
2pfiu hwowtu tntuwpwfit.{mu t nhtlib:}>p pfimpwqpnq oL.hpp, 2pwqpntp
JWfi, pfiwqbtli i.twJpbpp L. pwptnbq}l pm{wfiqwqmpJwfi WJl ttMhfimfihpp 
nfiqhwfipwguwfi oppfiwqlihpni.t: Swpwetpp wzfuwphwqpwqwfi wnwfio
fiwhwtnqmpJntfifihpp ntUntUfiwuppUwfi hhtn Upwdwuwfiwq fiwfuWUJWUl
pwumi.lntU t hwfimJpp qhnqhqpwqwfi hpufiwt.{npntun: 

Shqwfipmu qnJmpJntfi mfihgnq UJhmwqwfi qhnqhqpwqwCi gwfigp hh
fiwqbtnbpp pwfiwql!, uni.tnpwpwp, pwt.{wpwp ~t npUJbUqp UpwjCi fipwfig Up
£IlQDi.l ppwlJ.wfiwgi.l.P hwCintJPI!: Oppfiwq' ) :25000 uwuztnwpp hwCintjpp 
qhUJPntU UJhtnwlJ.w!i qhnqhqpwlJ.wfi hhfiwlJ.btnhpp gwfign qwnmgi.tmu t WJfi 
hwzt.l.nt.I., npUJhuqp Jntpwpwfi~mp 50qu2 uwqhphupfi l!filJ.fip n~ UJwqwu uhq 
hhfiwqhm: ci.pw hwuwp UJhmwqwfi qtm.qhqpwqwfi gwfigp hhuwqhtnhpp 
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h}luwfi tl.Jlw mwpwbllmu t UJ.twfiwJpfi L. pwp6mfipwJpfi hwfintJPWJ]lfi gwCi-
9J!, np]l }umntpJntfiJ! L. umhqmiwfi hqwfiwltfibpJ! ltw}utlwa bfi hwfintJp)l ub
pnqpg Ill Uwuzmwppg, }:IUlUJ.bU fiwL. mhqwfip)l pfuitjppg: <_wfuitj}}WJ)lfi gwfi
g)l hbfiwltbmbpCi wCiu)12wltwfinpbfi oqmwqnpbllmu bfi hwfuitJPP tiwmwp

uwfi L. wfigntilwJ]lfi ltbmbp}l qJ::tppJ::t npnzuwfi hwuwp: 

Sbqwqpwltwfi hwfintJPP I!Cipwgpmu tiwmwptlmu bfi mhqwltwfi w
nwpltwfibpp tiwo J::tpwqpntpJwfi L. mhqwfip)l nbJ.lib:t>J::t hwfuitJpfibpJ!: Sbqw

ltwfi umwpltwfibp]l bqpwqabpfi mfibfi nlllPri L. ltnpwqpa pfinyp: "Upwfip 
wfig hfi ltwgtJ.mu WUJ.wqw pwpmhqp phpp}l pfiop)lfiwlt}l tJ.pw, }lphfig pililpnz 

ltbmbpntJ., npnCig IlPIWI! npnztJ.mu t tinnpqJ::tCiwmwJ]lfi hwliwltwpqmu obit 

tiwu u)l pwfi}l ltbmbp~ filtwmuwup, npnCip tJ.bpgtJ.mu hfi npUJ.bu ultqpfiwltwCi: 

<.wfimJpJ::t opJbltm)l tiwu umwptiwJp UJ.wmltbpuwfi hwowp wfihpw
dbzm ltbmbpp pwfiwltJ! ltw}utJ.wb t fipw mptJ.wCiltwppg: illllqwqpb bq
pwqabpJ! UJ.wmltbpitmu bCi hwubliwmwpwp PPl pwfiwlt]l lthmhpntJ., ]lult 

tinp bqpwqabpJ!' pn1np pfinpnz ltbmbpntJ.: llfinpnz qbmbpJ! pqp)l \{p.w wfig
qwgfib1mg hbmn, mptJ.wqa)l qwnmguwfi hwowp, pwpmbqwqppJ! uwhmfi 

qnpiltJ. qwu mqqntJ. o}lwgCimu t qpwfip: 
fl.bJ.lib:t>}l UJ.Wmqbpuwfi CiUJ.wmwqntJ. pqp)l \{p.w wfig bfi qwgfimu fipw 

pfinpnz qbmbpJ! L. qbbpJ! (qwqwpfibpJ!, pwupwpqfihpJ!, 2phnu}l hmfibpJ!, 
2ppwdwfifibpJ! L. WJlCi): U]l.wdwuwfiwq npnzmu bfi pfinpnz qbmbp]l pw
gwp6wq pwp6pntpJntfifibpJ! L. fipwfigntl. wfigqwgfimu hnp}lqnfiwqwfifibp: 

§ 4.2. Uli\sElfiRUBfl."U ~U"Vfil·B~fl. tfiI-tvBfil-"VC W 
O~SU~nPn'-lfi'l.~nPn~"VbPC 

<_wCintJ}}WJ}lCi wz}uwmwfipfibp}l h}:IUpJ! qwqomu bfi mhqwfip}l pfin

pnz qbmbp}l UJ.1wfiwJ}1.Ci qppp)l L. pwpopntpJmfifihp)l npnzmliJ!: liTbmplJ.lt
mwJ}lfi L. mw}ubnlibmpwqwCi hwfimJpfibp}l qbUJ.Pntu WJI} }ufiqppJ! ima
qmu t bpltm l}lm1nt1.: Uqqpmu mbqwfip}l hwuwUJ.wmwu}uwfi qbmbp)l 

up2L. lw\}uuu bfi hnp]lqnCiwqwfi wfilJ.JmfifibpJ! L. hbnwqnpntpJntfifibpJ!, puti 
hbmn, wz}uwmwfingwjpfi UJ.WJUWfifibpntu qwmwpntu lwl}lliwCi wpq
Jlldipfibp)l uzwqmu L. hwmwtiwqap qwqumu: Ulifiqm1wJ}lfi hwfintjpp 

qbUJ.Pntil pwpmbqwqpwltwCi UJ.wmqbpuwfi wfihpwdbzm lwi.timuCibpJ! L. 

qwnmgmufibpJ! tiwmwpqmu bfi wfiup2wlJ.wfinpbfi qwzmmu bnnmwfim 
\{p.W qpqwa hwtnntq qb"wqpwqwfi uhqwfi)llt}l' uhfiqntlWJ}l L. OUJ.Ulil-Ub

}uwCi}lqwqwfi qnpa]lp)l' ltJ::tUJ.PbqbJ.li up2ngnq: 
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unuqm1wfi ppbfipg fibplJ.wJwgcimu t nl uM- utqwfiplt, tiwqutJ.wa l}lwJ
mb pumwtimup mw}umwtiPg' 60x60uu lwl}lbpntJ., npl! UJ.wmtJ.wfiqwfip oq
fintpJwup u}1wgtJ.mu t hnnmwfimfi: Sw}umwltJ!, fipw tl.Jlw wupwgtJ.wa qb"w

qpwltwfi PllPP hbm upwupfi, ltnltl.mu t UJ.twCizbm: "l1wCizbmJ! bnnmwfunfi 
u)lwgfimi. UJ.WUlqwfiqwfifi PP tiwnmgqwb"pntJ. fiuwfi t phn.qnJ.limp UJ.WUllJ.wfi
qwfipfi: -Uw; pfilUJ.bu L. phn.qnJ.lim}1 UJ.wmtJ.wfiqwfiJ!, mfi)l bpbp hwppwpbp 
UJ.U1Dtmwltfibp, npnfip pmJt bfi mwJ.liu UJ.twCizbm]l hwppmpJntfiJ! pbpb1 hnpp
qnfiwltwfi q}:IPJ?]l: "lwmtJ.wfiqwfip nlllriwo]lq wnwfigpJ! hfiwpwtJ.npntpJmfi t 
mwJ.liu pblll}l1J.lim]l J.liup]l fiuwfi UJ.twCizbmJ! UJ.uimb1 hnp]lqnfiwltwfi hwppmp
Jwfi ub2: "ltwfizbU1J! UJ.WU1lJ.wfiqwfi)l hbm u)lwupfi ltnllJ.ntu t ubfiqm1w: 

~bp2bpu PIUlWPlJ.tJ.mu bfi KE-1 1twnn1gtJ.wb"I2)1 ubfiqm1wfibp (filt. 4.1), 
npnfip UJ.WU1pWUU1lJ.ntu bfi bplthwmqwa UhU1WrtPQ L. oqmwqnpbllntu ubfi
qllllWJ)lfi bqpwqb"wJ}lfi-ltnup}lfiwgtJ.wa hwfui1Jpfibpn1u, bpp tJ.bp2]1fifibpu tiw
mwptlmu bfi :t>nU1DUJ.twfifibpp tiwu umwfi6]1fi wbpnfiltwpCibpp tJ.pw: Ubfi
qm1wfi pwqltwgwa t tJ.bppfi m umnp}lfi uwubppg: ~bp)lfi hwppmpJwfi (2) 
uwtibpL.ntJp}l tl.Jlw wupwgqmu t UJ.twfizbmJ!: tmnmwfim bpbp nmpbpJ! 
UJ.WU1pWUU1lJ.ntu bfi l}JlllpWLJntUpfipg, npnfip hwqgqmu bfi UbUlwriJW b"wJ
pWUJ.fiwltP ub2: "lwmtJ.wCiqWfiJ! (3) WLJlllUpfip OllltlJ.wb"I2pg t , npJ! bpbp hwp
pwpbp UJ.UlnlUlWltfibpntJ. ( 4) u)lwgqw() t UbU1WrtJW p)lpbq-hbCiwpwfipfi (5): 
<l>WJU1JW UJ.twCizbm)l gwa}l uwumu hwqgtJ.wa bfi UJ.UqoqwltCibp, npnfig uJ::t2n

gntJ. UJ.lWfiZhU1J! upwfimu t UJ.WU1lJ.wqwCipfi: lJbfiqllllWJ)l (1) UJ.U1DlU1Wltfibpp 
WUpwgmupg L. wupwgfimi. (7) UJ.UlntU1WltJ! .(}llllWQfibtmg hbmn UJ.twCizbmJ! 
ltwpbJ.li t UJ.U1mbt nlllriw6J::tq wnwfigp)l zmp2J!: illllriwopq wnwfigpp zmp2J! 
UJ.tWfizbmpfi ilpltPnzwpdntu hwqnpqbtnt hwuwp oqmtJ.mu bCi ubfiqnttWJ)l (6) 
upltPnUJ.UlnlU1WltPg: lirt.Jmuwti 4.1-mu pbptlwa bfi ubCiqntlWJp UU1ntquwfi L. 
Illlll}UWfi UJ.WJUWfifibpJ!: 

"Ulj. 4. I. KE- I lj/IUJJ1liqli!ft 

hwtfwp tflifiqntfWJ/1 UJWUl-

lfwOl)wfi 

l -ll!twlizbm)1 wupwguwli ll!lllnt
mwljlibp, 

2-ll!Wllll{wGriwlifl uwpuflG, 
3-ll!Wllll{wliqw!i)1 h)11ip(!, 
4-hwppwpbp ll!lllntlllwlj, 
5-p)lpbq, 

6-ufltumll!mmmwlj, 
7-ubqUfl! ll!IIlntlllWlj 
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C;ftUJPbqbz-wlfmmfwm KE-1 
KI>-1 mpUJ.11 wqumuwm qhUjphqhtlt (fiq. 4.2) up2ngnq qop hnppqnfiw

qwfi UjpllJhlJg]lwfi umwfimu hfi wnwfig Wf1Jntuwqfihpp L. hwzqwp!Jmufihpp: 
~hnW1_WtPhPl! UIWmpwumqmu L. oqmwqnpoqmu hfi pfi1_UJ.hu' hnppqnfiw
qwfi, WJfiUihu Q_nlJlqw&]lq llPrivhpmu UIWhtlnq iwt.Pw&nqhpp hwuwp: P.fip
fiwqwpqwqnpnqp hpufiwqwG wzluwmwfipl! fipw UJ.wpwuhmpwJpfi wfiq
JWfi 1}uq2pwgmufi t WJfi 1-wt.Pntl, np 1-wt.Pw&nq]l tlPw l!fiphpgqwo hwzqhgmJ-
91! uwwgqp phpuwfi wfilIJwG qnupfimup pwnwqmunq pwquwlllwwqqwo: 
lJpUjphqhtlt UtUpp UJ.WUlqhpJ! qmfitl_ntU t qpmwlullllntl_wqp o!JntLJWpp :t>u\int
UntU, npJ! hGwpwqnp t qwp&fimu upwchuuwfiwq mhufiht ph wup)l wump-
6wfiw1pfi pwd).llfimufihpf!, npnq 1.WtPntU hfi phpuwfi wfilIJmfifibPf!, pb ijlupp 
qpw qoqwo Utjfi hwuunq qnphpJ!, npnfig u)12ngnq 1-wt.Pw&nq]l qpw npnzmu 
hfi qhpwqwfigmufibpfi m qohp)l hnp]lqnfiwqwG UjpllJhqgpwfibpJ!: 'l-pmw
tunqnqwqJ! (11) hhfiwqp U)12ngnq hhfiqmU t tWJfi Ill 1Jwp6 (12) pwfinfip qpW, 
nppCi wupwgqwo t (13) \itnp hwppW1_WtPJ!: lijq hwppW1_WtPP Up2ngnq 1:\_ 

uhfiqmtwCi L. UltwCizhmJ! phpqmu hCi hnppqnfiwqwfi qpppp: .!!wGnCip qpw 
i.pnpwqpqwo t (2) J!filltWJfiwqwfi Uwuzmwp(!' qohp)l hpqwpntpjntfifihpJ! 
UJ.twCizbm]l tlPw whqwqphpn hwuwp: lipUjphqbtlt Cihq m bpqwp (15) pwlin
fi(! tWJfi pwfin(ipfi t Upwgqwo (1) hnqwqWUJ.llq, llp(! wz):uwmw!ipp ctwUW
!iwq wqwmmu t wupnq2 qnpoppf! mhqwzwpcthtm w!ihpwcthzmmpJntlipg: 
.!!wfinlilihp)l qmqwhhn llPrivli wliJ:uwJ:um t L. fipw!ip upUJWligpg qtilpnq hfi 
hhnwliwt (!liqwuhlil! 5uu pwgqwbpnq, npl! u)lw!iqwUwJCi pwqwp.wp t qp
tnwpqqwo nlJlqmpJntfi!ihp(! qhm]l umn phph1m L qbwqphtm hwuw11: 

vlj. 4.2. C/ftU/f1bqb1KE-l 
1-hnqwl{Wll!, 2-(!fiqtWJUWqwfi uwuzmwp, 3-rJllmwltli UpljpnubmpwlJ.wfi ll!UlnlUlWIJ., 

4-rJ11mwltli qIJ:u\1.lt, 5-J:unznpwgmJg, 6 h 7-hW[lflWlWlPP hwJb!ltfibp, 8-<uwfiw4L. hwppwlwltJ, 
9-opJhlJ.mp\[, 10-!ltupp llplJ.pnubmpwljwfi ll!mmmwlj, 11-hbfiwlt, 12-tWJfi 11wunfi, 

13-ljtnp hW[lflW!W$, 14-wCiqp.lj ll!twfizbmp l\]lw tiltUUlbqb!P $n11p ll!tnntJmfibp\1 hwuwp, 
15-fibll_ pWfin(J 
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Ulynzuwlj 4.1 . 

~ g 
~ 6' 
3 " ':>~ ITlw1uwGp g' j Ummquwfi bl\wGwlj Ot!J!JuwG 

s ~ pnqwGqwljmpJmfin bqwfiwlj 

~ = 
OJ 

3 ..c 

I 2 3 4 
I Ubfiqnqwfi Ujhmp t Sb!Jwljw1qwlt Ubfiqm[WJJi tlJlw qfimu bfi ljpUjpb- SwtJiu hfi wp-

tJiliJipwqwljwfiJifi qliL l)jlmwJ:un!Jntlwljnq l)jlmmu mbqwfipp nptJ: hliumwfing tlb-
ljWjotG ljbm t pwGnGJi 2h!J bqpml qltntu ml\Jiq: '1ltwG2b- pwfinpnquwG 

mJi U:nmJilj wfiljjmGfibpJig ubljJ! pliptwljp ulil\unui hwuwp 
bG U:wmnq t hbmn ilwmn hbnwgfimu: eyb IJlt· 
mwfiilwfi wnwfigpJ! izbqllJi l)jlmqnq ljbmJig, pulj 
pwfinfiJi 2bf\ hqpn' qlh!wlt mql\Jig, WUJW uiwJllw-
fin pWtlWJ1wptJ.wlt t: .l.wljwnwlj qbllll!mll UbGqm-
IWfi b(h~whw t mnnuwfi: 

2 ITl1wfi2bmJi tJ.hpJifi UmmqtJ.wlt pwfinGn qfimu bfi UJ1wG2bmJi qbpliJi UCihpwdh2m 
U:wljbplintJfll! uibmp hwppmpJwfi tlJlw mwpplip DlIJIJDlflJDtliCibpnq: mqqmU:Gbpn 
ttJifiJihwrp bpb pwGnfiJi ljnl\Ji t. UJtwG2bmJi hwrpmp1wfi ljwmwpmu lifi 
U:wqbpbu i!Ji\)I. tmuwGgJiq pwgtlwltp lUUW, WUJW UJ.Whutfi- WJ!hliumw-

on hwmwmlwlt t Gnamu 
3 lll1wfi2bmJi tlbJlJili Ummqtlwlt q1wfiwdt hWJ1f1Wlwt'1ntl bphp hwr- UliliqnqwJJi 

uwqbplinLJfll! uibmp t pwpbJI UJUlmmwljGbpJi oqlimp1wup UJtwGzbmn DLIJIJntOI! 
tJifiJi DlIJIJWhWJW9 pbrmu bfi hnrJiqnfiwljwfi IJPntpJwfi: fcttlptwqJi hwlidfiwpw-
ubfiqotLWJJl pm1wgfili1ntl ll!ltlwltjlwJJifi UJ.Ulmmwljn, uwhmfi [IDLU bfi uliJ:uw-
UJ.UlUlllw(i DlIJl\WdJiq ljli[ltqntJ. UjUlUlntll bfi UJ.LWfi21iUlJ! ubfiqnqwjJi liJiljJili: 
wnwGgpJiG ntl\l\WdJiq wnwfigpJi 2DLJl\ll!: eyb hwppwlwlflJi 

pzmpljl! zbqt!Ji uptlwtiJi ljhGUl[1Dfip9 n/ wtlhtJi 
pwfi U:hlj·b[lljnt pwdwfimu, WUjW UJ.WjUWfil! 
pwtlwnwntlwlt t 

Uq~uwm lIJilllPhqhijl qpmwJ:unqnqwq(! mwijlu t wnwp!Jwlihpp 
nlJl]lq L. J:ipwqw!i UIWmqhplihp(!: liJq !i!Jwwwnmunq ~wi.pw&nq]l qpw uw
IJwqpmpJntli!ihpf! qwmwpmu h!i n~ ph zp2qwo, WJl mq}iq llPrivntl: Sh
qwfipp hwutuwwwpwp hwpp qwjphpmu qpmwtunqnqwqp qpw wupwg
qwo hwppW1_WtPP u]l2ngnq qwphijl t Wjli oqmwqnpOht npUJ.hU Ci)ltlbtltp L. 
qwJwfip liqwmuwup qlimhpp qhpwqwligmu!ihp(! umwliwt hnppqn!iwqiufi 
6wnwqw1pnq: 'l-pww):unqnqwqp phthpp gwligfi mfip uuunq}t1_ hhnw1_w
i.pw1Jwli qaw!i]:izhp' 200 qnpbwqgnq, hhnwqnpnt}}Jntlilihp(! npnzhtm hw
uwp: 'l-]ltnwJunqnqwqp qpmuwfi qwzumtu (fiq. 4.3) hpLmu t ltJ:iUIPhqblJi 
WUIW\iJW wupp qpw wum)16wliwjp!i pwch;tJ!intU!ihp ntfihgnq H uwliqqw 
li!!, npJ! h J!liqm!iqntu t npUihu hpu!iwqwli, uqqp!iwqwfi qnp: ShunqntpJwli 
qwzmmu UJ.Wmqhpqmu t !iwh D qnpl!, npnq npnzmu h!i qohp]l hnp.pqn!iw
IJwfi UlJlllJhlJ.gpwlihp(! hhnw1_WtPP 100 qnp.bw!Jgnq: 
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Cp2wfi owlu.ti qbuwmu qpwl.J.wfi wfitumfifibppfi hwUWUJ.WlDWUluw
fimu bfi 90°-pg l}mpp hwzqbgmJgfibp, pul.J. pwgwuwqwfi wfi\umfifibppfi 
hwqwnwl.J.1!' 90°-pg uho hwzqbgmJgfibp: Cp2wfi w2p qbuwmu hnppqn
fiwqwfi hbnwqnpmpJmfifibpp qnphpl! u qbpwqwfignuifibp]! qpmwl.J.P mb

llDll.IllPJWfi qwzmmu ~bfi bpLmu: 

"Vlj. 4.3. KE-1/jftU[ftbqbtft1J}lmwljft wbunrzwljwu IJW2WIJ 

2ppwu dwfu !JPDlpJwtfp 

~hpwqwfigmufibpp npnzuwfi 1.J.npbpfi mlibfi +IO, +20 L. +100 qnpow-
1.J.J:igfibp qpwl.J.wU qbpwqwfigmufibpp u -10, -20, L. -100 qnpowqpgfihp' pw

gwuwqwfi qbpwqwllgmullbpp hwuwp: 
'4pUJ.Pbqb1lt qptnwqp pbtbpp gwfig]! qwquqwo t Ubq IllflilWOpq h bp-

1.J.nt hnppqnfiwqwfi hbnw~wipwqwfi zmpplufibppg' hbnw~wipp C=200 
qnpowqgntl: lpupp 1°-p wqbqJ! pw<Jwfiqwo t 6 uwup, ~Ci~l! pmJl t mwwu 

hwzqbgntJ91! l{wpqwt upfi~u l' l'.izmmpJWUp: 
lJbfiqnqwjp u l.J.J:iUJPbqbUi ups_mgnq hfiwpwqnp ~t ~w$ht hnppqnfiw

qwfi wfitumfifibp u qpwfip. wpmwhwjmbt wumpl'.iwfiwJpfi upwqnpfibpntl: 
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<.nppqnfiwqwfi wfituwfi ljDIJ.UbpJ! qwnmgqmu bfi uwmpmnq' wfiup2w4.w
finpbfi uuwfizbmp qpw 1.J.PUJ.Pbqbl}l pwlinfintl wfituwfi qnqubpp qpmuwfi 
up2ngnq (fiq. 4.4): '1-pw hWUWp UbfiqnttWJpfi hwfintjppfi bppbufi wfil{W
fintU bfi wfitumfiwqawqpwqwfi hwfimJp: 

"VIJ. 4.4. fTJ1wu2 bmft l/}1w wulj1wu ljwnmgnuf!J 

fQ-till}llum1p u utfiqmtw-1.J.bunitqbl}l hwutuwmmupg tpumu t, np 
uuwfizbml! qwmwpmu t wupp qbp, pulj npUJ.bu w1P!lwqw ownwJmU t . 
l.J.PUJ.Pbqhl}l pwfinfi]!: '1-pw hwuwp wfituwfi qwnmguwfi <Jwuwfiwlj UJ.tWli
zbmJ! UJbtnp t Uifip wfizwpct, pul.J. fipw uwqbphntJPl!' hnppqnfiwqwli: 
llltwfizbmp hwppmpJwfi pbpntUl! hnppqnfiwqwfi qpmpJWfi ppwqwfiwg
qmu t UJ.Wmqwfiqwfip, hwppwpbp UJtnmmwqfibpp u 1.J.PUJ.PbqbUi pwfinfip 
up l.J.IlIJ.UntU wupwgqwo qtwfiwou hwppw~wipp oqlintpJWUJ!: .Qwfinlip 
UJntU l.J.nIJ.UntU qoqwo t l!filltWJfiwqwfi uwuzmwp' hbnwqnpntpjmlilihpp 
mhqwqpuwfi hwuwp: 

<.tnwqnpmpJntfilibpJ! ~wipmu hfi hbnw~w$ntl u UJ.twfizbmp a l.J.hmpg 
mbqwqpntU J!UUI ]!fiqntfiqwo Uwuzmwpp: <.wfintjpp WJU bqwfiWqJ! 1.J.n~

qntU t puhnwJpfi: Shqwfipmu npUJ.bu phhn 0wnw1mu t qnpoppp qwfiqli
uwfi A 1.J.btn]!, pul.J. UJ.tWCizbmp qpw' fipw hnppqnfiwqwfi a UJPflJbl.J.gpwfi: 

lJbfiqnqwJpfi mbqwqpwqwfi hwfintJPP <Jwuwfiwq wnwpqwlibpp bq
pwqobpp UJ.Wtnl.J.hpmufi mqhl.J.gtl_mu t nbl}lb~p fil.J.wpuwup: '1-pw hwuwp 
qnpoppp Jmpwpwfi~mp 1.J.wJwfimu bnwfilumliw~wipwqwfi fiPlJ.bUipwg
uwup npnzmu hfi fipw pwpopntpJntfil! L. WJil qbmp m mtqwfipp nblPb~J:i 
pfinpnz 1.J.bmbpp pwpopmpJmfifibpp mwppbpntpJmlifibpJ!: bnwlitumfiw
~wipwqwU lipl.J.bUipwgmun 1.J.wmwpqmu t qpUJ.PbqbUi mqqwopq w2wfip L. 
hbnw~wl}lwl.J.wfi ~w$w6nqbpp up2ngnl.J.: 
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lJb(iqnqlUJpfi hwfimjp 4WU1Wphtnt hWUWp pwgp UhfiqnttWJpg, qpUJ
pbqhtJ:lg m hbnwiwtit.w4wCi iwlflwonqhppg, oqmwqnpOllmti hli fiwh 

a 4bCimpnCiwguwCi bIJ.wli, pmunt L. hntJ.w
Cing: lihumpnCiwguwCi hqwlil! munwJmU 
t qnpbppp 4wliqfiuwli 4hmp tlPw UJtWCi
zbmp mb11w4wJtiwlil!: UJq ljbmp UJWm-
4hpmul! UJtrnCizbmp tJ.pw untlnpwpwp tl1 
hwUJ!Ci4fimu ubCiqnqlllJP U}tnmuwli w
nwligp)l. hhm h WJil UJUlmownntJ. WJUtnhIJ. 
hliwpwtJ.np ~t pllltl_lllplllptJ.ht qptJ.UlapwJtiu 
UJmmmlllqpg 4wtutJ.llla ntIJ.11wtmpmt, llfii
UJhu pbnqnJ.ltmCihpntU: bJiwfi)l. ljlllnmg-

7A1. 4.5. llfifimpntiwgtfw{i bqw(i tJ.tuapl! UJWU14bptl_Ula t a4. 4.5-mu: L,pw 
a zmpptup, npf! hwul!Ci4Cimu t UJtrnCizbmp 

4Jtwjp 4tmp htm, U}btnp t qmCitlJl IllllllWlWPP htm Up nu1IJ.ll 4Jtw : I :5000 
L. wtJ.biP uwlip uwuzmwplihpp hwlimjplihpfl qhuwmu UJtlllCizbUlJ! 4hCitnpn
fiwtJ.nptJ.mu t WWllliwlJlntJ., plllCip np WJq qtuwmu 4bfimp11fiwtJ.npuwa 
utuwm tflnpp t Ullluzmwpp 6zmmpJmCipg : lihCimpnCilllgUlllfi bqwlip ump 
OmJPI! L. IllIJ.IJ.llllWPP UlUpwgUUlU qhtnJ! UJ.htnp t qtnCitJ.hCi uhlj IllIJ.IJ.WO)lq)l 
lfplll, npJ! ummqtJ.mu t hIJ.wCi)l bp4m hw4wqpp qpmpJlllUp UJtlllCiztm)l 
tipl.ifintjCi 4bm)l UJ.Il11Jb4mliwCi up2ngntJ.: bpb IllIJ.IlWllllPI! UJpnJb4tntlJl u)l 
4tmmu, lllUJw UJWJUWCiJ! pwtJ.wplllptl_wb t: ~w4wnwq qbuwmu m1111wiw
p)l ptW. wupwguwCi 4hmJ! UJhmp t mbqwzwpdbt WJCiUJhu, np Cilll UJPI1-
Jh4mtJ.P IllIJ.IJ.WtWflP hp4m qpntpjntCiCibp)l u)12fiw4huimu: 

~munm munwJmU t bpljpp qnquh1i)l Ciqwmuwup UJ.ttulizhmp 4I1IJ.1llin
pnzuwfi L. uwqfipuw4wu zbquwCi npnzuwfi hwuwp: UbCiqmtWJP 4nt.iUJth4-
mp ub2 umCimu t 4inp pntUill (Ciq. 4.6 w), np)l. Ulllttflp Up hqpl! ljtnptJ.wa t 
u:nip}1 mpwuwqb]l.Ci qmqlllhbn ntIJ.qnq, 4llli1 nlIJ.qllllilLJmli qnquCinpnzp~
pmunt (Ciq. 4.6p), np)l. hpqlllp uwqCi)1uw4wfi UlWP{! tnbqw4nptl_wa t Cibq 
umttiinut lifillUCinpnz)l.~-pmunm 4tnp t)lupp tiintuwpbfi mfi)l. hp4m 4wp6 
wqhqlllJpfi gmguw4ubp, npnfip pillJl hCi tnwt)lu hwztJ.ht UllllPP zbqntUJ! 
uwqCi)1uw4wCi u)12opbw4wCi]1g 0.5° 6zumtpjwi1p: 

f1-]1mwp4blip hpuCiwqwCi UJWhwCi2CihpJ!, npnCip wnw2wqptJ.mu bCi 
ubCiqnqwjpCi hwCillljp}l q..'lpoppCibppCi: UbCiqmtmCi UJbUlp t hCiwpwtJ.npntp
JillU mw UJtWCizbmp pwpopwguwCi, 4nqwJflCi ti 14mmw4wu 2lllpdmuCib
ppCi: lifillWJpU zwpdmUCibp(i lllUhpwdbzm b(i UltWfizhmp ljbfimpnfiwtl_np
Ulllfi, WJU)l.CipCi' Cipw tJ.pw CiztJ.wb 4bui}1 mhqwCip)l. hwuw14wmwutuwCi 4b-
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mp 4Jtw mhIJ.wljwJtiwCi hwuwp: PwpopwguwCi zwpdnttiCihp(! wCihpw
dhzm hCi u11wuzlm1}1 Ci}14hl.J1pwguwli , WJuplipCi lipw uw4hpLntJPI! hnp}1qn
Ciw4wa 11JllllPJWU phphtm hwuwp: <fltnmw4wCi zmpdmuubpfl u)12ngmJ. 
4wtnwptl_mu t uuwuzhm)l. 4nIJ.UCinpnzmufi hp4p)1 4nIJ.Uhpp Cil1wmuwup: 

UbCiqmtWJP unmw4np 4hCimpnCiw4np1nUJ! 4wmwptl_mu t bnmnwlim 
tJ.bpwqmumtJ.npumup, flu4 6)1.zm 4hfimpnCiwtJ.npmUJ! · U}WmtJ.wliqwCip 
tlhphp 2p2wfiw4p ti.Pm uuwuzhtnp zwpdnu.in4: lfntnwtlnp lilttlhtJlpwgmul! 
4wmwptl_mu t hnmmulim nmphpn4, pulj 6pzm fi}i4hJ_]lpwgmul! · hwppw
php U}tnmmw4 a hp11tJ.: lfnmw4np 4Illlt.ilin1mzuwfil! hwufimu bu qptJ.wbpw
JPU u1mmmwtiP pnqwgumup UJtwlizbmp lljmmmuntJ., pu4 6J:l2ml!' wupw
gmuµg hbum U}UlUlbtntl Upljpnubmpwljwfi U}ll111lU1Wlj{!: 

w) p) 

0 

ulJ. 4.6. 

tu) tnn11 pmun1. p) ~nqt1Gn11nzjl~ pmunt 

lt]l.UJPhqbm l.l.}btnp t pwtJ.wpwp}1hbmL.Jwl14wJt.iwCiCihp}1Ci . 

I. Ewlinlip Cihppl.i)l. uwljbpLntJPI! U}btnp t J.ltCip hwpp, puq zbq hqpJ!' 
n1IJ.lul q)l.a: 

2. q.ttuCiwoL. hwppw~wqip wnwligp{! 14bmp t t)lli]l. qmqwhhn pwlinfi)l. 
CibppL.)1 hw}lpntpJtUCil!: 

3. '1-]1mwltJ1 q]l.mwiiuwli wnwCigpJ! U}btnp t J.ltCiI1 mqqwhwJmg Cipw 
U}mmuwli wnwligp)l.Ci: 
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4. 'l-pmw\J.l1 lllmmuwG wnwGgpn 1.4tmp t UiGP. qmqwhtn \J.lll.l.Jllbqtu1 

pwGnGp umnppG hwppmpJwGn: 
5. 'l-pmw\J.ll tinwuwgpnG hwppntpJntGI! 1.4tmp t UiGl1 qmqwhhn pwGnGp 

2hll tqppG: 
6. Y.tpGtpp L lllllJlW6pq 2p2wGp qpnGtpp hwuwmtqnuipg ajlmw\J.ll 

ajlmuwG wnwGgp]! ll!bmp t qwnGw qmqwhbn mqqwopq 2p2wGp 
hwppWiWtPP wnwGgpl1li, tujupGpG, Illllll_wopq 2p2wGp qpnjp mbIJ.I! 

tqbmp t hwtlwuwp l.PGfl qpnJp: 
lipll!Phqbl.P pwGnGp ummqntul! 4wmwp4mu t WJG1.4bu, pGi1.4bu untl_n

pwqwG pwGnGGbpp hwuwp: J2wGnGl1 uUlilppG hwppmpJwG L hwppwiwt}lp 
wnwGgpp qmqwhtmmpJwG uUliltquwG hwuw11, \J.lll.l.Jllbqtm qGmu tG tpqm 
htuppwpbp ll!UliltmwqGbpp llUllllllPJWUp, GpwGgntl_ hwpptUiWtPP P2UlP4I! 
pbpmu bG qMimpnG L. uwmpUliltl G2nui pwGnGp IlPPPI! llltwG2bmp tl_pw: 
liJGnthbmL lJ.llUUlbqtm tl_bpwqGmu bG 180°-ml: bpb hwppw~_wt}lp p2ml•4I! 
ub2mhJ\Pg 2hJ\$, WUJW w2tuwmbtntl hwppwptp 1.4UliltUiwqGbpmJ. tl_b112pGu 
mhJ\w2wpchuu bG qttajl qbGmpnG 2tqtl_wo pwchuGmuGbpp qbup iwt}lntl, 
puq n111.11lii lllmntmwqGbpntl mhJ\w2wpch11u bG UJntU qtun: bpb \J.lll.l.Jllbqbl.P 
hw2nP11 tl_bpWl]JlUWG chuuwGwq p2mlt4I! mbqw2wp<h.Ut qtGmpnGpg Di 
wtl_bl.P pwG bpqm pwchuGmu, w1.4w qnpbP.PI! ll!Wmpwum t w2tuwmwGpp: 

'l-pmw\J.ll ajlmwGuwG L 1.4mmuwG wnwGgpGbpp mqqwhwJwgmpJwG 
ll!UlJUWUI! UUliltqtlnuI t WJUUibU, PUilllbU phnl}lltPUlGbpntU, ullWJG u1upntl 
hw2tltgntjg qw11Ilwtnt t}ln}uwpbG llltwG2tmp tl_pw \J.l1tqpbqbl.P pwGnGntl 
qbntu bG ll111.IJ.IllpjntGGbp]!: liJGnthbmL qmGmu tG bpqm lllllfllllpjntGGhnpntl 
4wqutl_wo wG4JwG lJ.llunPl}I!, lJ.lluuihqbUi pwGnGI! hwu]!GqGbgGmu Gpw hbm 
L w2tuwmbtntl gwGgwpbthpp nllll1lii ll!UllltmwqGbpntJ., hwuwmhJ\mu bG 
ajlmtlllIJ. qbmp lllwmqbpp gwGgwpbtbpp hwmuwG qbmp hbm: 

::>nppnilll UJWJUwGp umntquwG hwuwp 111twG2bmI! tuGwupntJ.. pbpmu 
tG hnppqnGwqwG ryunpJwG, pbtbpp hwmuwu qbmu DUlflntU up npLt pwpop 
qbmp, pwGnup 2hll hqpntl mwumu hG qpb, npI1g hbUlll ajlmw41! upGiL 
hnppqnuwqwG IllllllpjntGG ti2tgGbtntl, ll!UlUlp tl_pw uwtnpUllltl. G2wGwqmu 
tu phtbPlt tuwintl blualttlllIJ. qbm]!: liJchl \J.lll4Pbqtm tl_hpwqGmu bG 180°-ntl, 
ajlmwltl! t}lntuwrymtu qbGppntJ.., pbtbpp .tuww hwUlll1uG nlllJlmU GmJG 
pwpop qbmpu L. unppg ajtmwqG f12bgGmu upGiL hn1iP-qnGwqwG qpmpJntGI!: 
opt tpqpnJUl wGqwu ph1hpp tuww hwUlll1uG wGgGp wnw2pG wGqwu 
u2wGwqtl_wa qbmntl_, Wll!W lllwhwG2G ppwqnpbilwb t hwuwptJ..mu: 

'l-pmw\J.ll tinwuwgpnG hwppmpJwG L pwGnGp 2t11_ bqpp qmqwhh
nmpJWG ummqntul! 4wmwp4mu t hbmL.JWl tit11lll: liflll!PbqhUi ql1mw4G 
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ntJlT\lllU bG hbnwtJ.np up qbmp L. pwGnGl1 2hq hqpp OluJpbpntu mqqwol1q 
IlJllllpJWUp wupwgGmu ub4w4wG pwpw4 wutrr Uutqlibtmtl wGgGllIJ. 
nlIJ.JnlI! ll!htnp t wGgGp UwL ajlmwqntJ.. ajlmtlrlJl qbmn4: bpb WJll lllWJUW
GI! tuwtumtt_mu t , w1.4w UJtwG2tmp uimmJmntJ. hwul!li4bgGnu.l tG wubq
Gbpl! ajlmtf llIJ. 4 tmp nlll11mpJwG hbm, pm1wgGmu pwUnGI! htGw\J.llG wu
pwgGllIJ. ll!UimmwqUhpl! L tJ.tp2l1Gu uimmmu WJliuthu, npuituql1 gwGgw
pbthpp hwmuwG qhml! hwupGqGp ajlmtJ.Illl qbmjlU: 

chuuwGui4w\J.llg \J.llll!PbqbtGbp wpmw11pru1 qnpawpwGG tull!whn
tJ.mu t 4ntltuwgpnU hwppmpJwG L pwGnGp 2t11 tqp}1 qmqwhtnmpJwG 
UIWJUtuGI!: Uw4wJG, bpb ummqtuup gmJg t mwtlm, np ll!WJUWGI! 
fuwtumqwa t , Wll!W wOhpwctt2m t nu1qmpJmGGbpp G2muu 4wmwpbt 
\J.lll.l.Jllbqbtlt ntIJ.IJ.W6pq 2P2WGp upLOmJG qpntpJwllp: liJI). I].hll!Plllll pntnp 
qbilllIJ. mqqmpJntGObpl! hwuwu1wmwutuwG qabpp mqqmpJmGlibppg 2bIJ.
tJ..wa 4tltGbG upLGntjG wt14JmGntJ. L qnpappp utuwll! LP wqajl uitwG2tmp 
tl_pw umwgqwb wG4JmGUbpp tl_pw: 

fhqqwol1q 2112wGp ummqn1t11!' qp.11Jp mbajl npn2mu1! L Gpw tJ.b11w
gmuI!, }1Gllllbu Chuh hbnwtwtlil1 qnpITT.u4gp 11Jlll2IllUI! 4mmwpqmu t 6}12m 
WJGll!hu, f1Gi1.4bu pbmp1Uim-mwtutnutm11)1 hwuwp: 

l.TbGqmtwJl1G hwGmJpl1 ctwuwGw4 qnpappp qlllGqGuwG qbmpg 
upGlL mbqwGpp pGnpn2 qbmhpl! bqwo hbnwtln}llnpJmGGtpu npn2tJ.mu bU 
pbtWJpG ouimpqwqwG hbnWiWtPP L hbntlliWtPW4tuG lilltPWOllIJ.bpp oq
GntpJWUp: UGhpwctt2m t hw2tlfl wnGt1_, np nl wtJ.mnuwm \J.llll!PbqhtGh
pn1u hbnwlwt}llt qnpaw4lt9I!, npuitu qwGnG, hwtJ.wuwp t I 00 h Gpw ub
bntpJwG npn2mu1! 4wpbt11 t lltwmwptr 

~bnwtJ.npntpjntGGbpl1 Il}lll2UWG lill!wtnwqntJ. l 00 qnpblu\J.llg mGtg1111 
htnwlwttit1.P hwuwp oqmwqnpbntu hG uwGmpubmpwJpG pwchuGmuGbp 
mGbgllIJ. gwGqwgwa GMbUipwJpG lwt}lwoilll: UwqwJG WJI}UIPUP iwt}lwon-
11tpl! qwphUi t 4.Ppwnbt upwJG hwutuwmwpwp 4wp6 hbnwtJ.n}llUpJmGGbpp 
qbll!Pntll (150-250u): lilfbllt ubo hhnwtlnpmpJmGObpp hwuwp uiwmpwum
tlntu bG 2uu-pg "i u1wtiwu pwchuGmuGb}llltJ. iwttiwonqbp: ~bnwlwi.pwqwG 

iWtliwo1111tpu (G4. 4.7) unl{npwpwp lllwmpwumtJ.mu L Gt1141tmu bG hwGnlj
_pnqGbpp 4Illllllig qw2mwJ)lG wztuwmwGpGbppg 1unw2: bph wnqw bG 
tqwmpwump lwt}lwollIJ.bp, wuiw GpwGp uUlll1qtJ.mu tG ctwuiwtlhGntJ. Gwlu
opnp lwt}lqwa 25, 50, h lOOu hbnwtJ.upmpJmGGbpp tl_pw: 

Y.bp~hJ1U , tqpw4mf14 wztuwmwGpGbpmu wpwq GbMPtlmu bG 4flll!
pbqbt-wtl_umuwmUb11, n}lllGp hGwpwqnjuupJmG bG mwUiu pwtJ.w4wGpG 
pwpo11wgG!:it mbqwculllll Gbpl1 wztummwGpwjpU wpmwqplllm4wGntpJnt
fi)!: lijqt4lmp 4ltll!PhqbUi oppGwlt t bwnwJntll KA-2 mpuiP 4flll!Pbqht-wtJ.-
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umuwm{! (liq. 4.8): liJq qnpbppp WUJ.Wqb uuipp t[pw wlig bli qwglimu 10' 
t!filiup2mufibpnq pwdwlimulibp, uqqpliwqwli H zp2wliwqpb{!, hnppqnliw
qwli UfilllJbqgpwlibpp 100 qnpbwqgml. D qnp{! h qbpwqwligmulibpp qnpb
PI! -10, -20, -100, +10, +20, +100 qnpbwqpglibpnq ((Jnpp wn2h qpqwb 
lizwlil! hwuwU}wmwuJuwfintu t qbpwqwliguwli lizwlipli): 
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1:10000 
uwuzmwp)l 
hwfimJp)l 
hwuwp 

5 a r 
. 50 lil 

- 1_ 50 ll 
J 

I :25000 
uwuzmwp)l 
hwfiri1Jp)l 
hwuwp 

I :50000 
uwuzmwp)l 
hwfimJp)l 
hwuwp 

I :100000 
uwuzmwp)l 
hwfimJp)l 
hwuwp 

ulJ. 4. 7. ~bnw;wt/lwljwli ;wt/lwdnqbp 

ulj. 4.8. '-rftUJPblJbf-wt/uwtfwm KA-2 

'bnunqpwuuwli otqmp(Jwqwli hwuwqwpqnq t}ln}uwligqmu t wpbw
pwqoblJ.wb pppbajlli, npp tqwmqbp{! qpmqmu t qpmw(Jp mbUJlilntpJwfi 
qwzmntu «Cp2wli 6wfu» ruuupJwli dwuwfiwq: Lpupp pwdwlimulibp{! 
unmJbqmqmu bli zbpmp hnppqnliwqwli uwumu, puq linunqpwuuwJlt (Jn
pbp{!' Ill.IlfJ.Wdpq (lilj. 4.9): 

ulj. 4.9. KA-2 lj/uqpbqbt]i limfnqpwtftfwli 

fiUJ.IJ.Wdpq zp2wlip qpnJlt mtrm npnzqmu t unqnp'w(Jwli' 
QS=(CU+C2)/2 pwliwdhnq: 'bqwp 4.9-p t[pw ntl).IJ.Wdpq ZP2wlinq ljwp
qwgqwb hwzqbgmJgt!' C2= 109°26 ', npmbq pnll}blibp{! qbpgqwb bli W!
PW!wlftnq: ~nppqnliwljwli UfilllJbljgpwJlt h qbpwqwliguwli npnzmul! qw
mwpqmu t hwtomq pwgnll}l iwt}lwdllIJ.bpp up2ngnq: '1-pmwpljblip ljnlilj
pbm oppliwlj: 

llpll}Pbqtm pbpqwb t «Cp2wli 6wfu» ryunpJwfi (liq. 4.9): fi1.IJ.11.w6pq 
ZP2wlip qtwliw61.t hwppwiwt}lp pzmltlJI! pbpqwb t ljblimpnfi: lpupp 
Uqqpliw(Jwli ZP2Wliwqpb{! qpmwqp UpljpnUbUlpW(Jwli U}UllllUlWqp oq

lintpjWUp IlUJ.IJ.lJ.wb t iWt}lwdllIJ.P qpnjpli: Owt}lw6IlIJ.}l qpnjw(Jwli zp2w
liwqbp Li. D hnppqnliw(Jwli hpupp (Jnpp up21.t bqwb hbnwqnpntpJntlil! pwq
UWUJ.wmljwb 100 qnpbw(Jgnq, hwqwuwp tnltlilt hnppqnliwljwfi UfilllJblj
gpwjpli : Ubp oppliwqmu 19,2uu xl00=19,2u: 

Owt}lw6IlIJ.}l t[pw ulJ.qpliwljwli zp2wliwqop Li. qbpwqwliguwli ljnpbpp 
0}121.t bqwb hbnwqnpntpJntlil! pwquwuiwmqwa hwuwUJ.wmwufuwliwpwp 
IO, 20 qwu 100 qnpbwlJ.ltgfibpnq, hwqwuwp qtltlilt qbpwqwliguwli{!: Ubp 
oppliwqmu !Wt}lWdllIJ.nlJ. hwzlJ.gntJQI! qwmwpqwb t 20 Li. 100 qnpbwlJ.ltg 
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mGhgnq lJ.nphpnq: Unw2pG qtuwnui hwztlhgmJ9t! bqt1_ t 34,Suu, hbmLm
pwp tlhpwqwGgmut!' 34,5x20=6,90u, pu4 tp4pnp.q 11tuwmu hwztlhgmJgl! 
bflht t 6,9uu, hbmLwpwp tlh11wqwGgmlll!' 6,9xl00=6,90ti: liJupGpG, t11lJ.m 

11tuwmu lt umwgtlmu t CimJliluGuwli wP1lJmGp: 
'-lbpwqwGgmUGt11t! L hnpjlqnCitulJ.wli h(n~pb11t! «l.,p2mCi w2» 1u1mp-

JWU qtummu npnzqnu bG pGzuitu untln11wlJ.wli 411ui11hqbtah11mu' m1111w
opq wtilJ.jwCi L htnwzwtltwlJ.wG htnwiJnpmpJwG u}12ngm1: '1-p01wlJ.}1 t.1.1nu 
wupwgtlwo q1tuGwoh hw11pwzwtl1l! KA-2 1.J.11uwtqh1(1G (GlJ..4 .9) hGw11w

tlnpntpJmCi t mwurn wztuwmht n11uibu GPtlb1}11i: 

§ 4.3. llllU"UCbSI~ "UUluUlllUSPUUSffHJ~ ~U"UffH3fUf>"U 

UbCiqnqwJl1Ci mli11wqpw4wli hwCimwt1 hwuwp oquiwq.i1110111u bCi 
pw11op npwlJ. mGtgru1 qb'wqpwlj_wfi pnuw: vwluwuitu pmqp(l lJ.uigCimu 
bfi wumutiCit ptppp 4lllU ptuJ1W4 :}>wCitpwJll tjpw, H]lnlip lllJCimhbtnh 
wupwgfinui bfi ubCiqm1wJp mwtumwlJ.llG: 'llLwlizbm(1 tJ.bph~g unutiamu ta 
Lu ut4 npwlJ.Jw\ qC>wqp.wlJ.wCi pqpm(' ztuutl1lJ.ntl, IlPl! hwCimJp}l {!Cipwg
pmu ownwJmti t hwmwqwqpbl! 4tqummmu}19 uiwzmu1wCittm hw1iw11: 
Cwuifl.4l! unutiomu bCi UJtWCizbmp u]lwjG lJ.mwbppg L Ciwtuwtt}bU ptphw
ljj1 tunCiwiJwgGmu, npuituqp i.npwtituLnt9 htmn tlh112l1Ciu 1l1Gl1 wump 
oqqwo: ~wCibpwJp lJ.wu wumupCib ptppp hwlJ.wnw4 lJ.nqu(l unuGomu tCi 
hwuwpwlj qawq11wltwfi pqpp phppntl: liJuuitu CiwtuwUJwmpwumtl1uo 
u11wCizbmp tlJ1w 4wnmgmu tCi lJ.m11laj1CiwmwJJ1Ci gwag ' 4wqutlwD IOuu, 
4uu l1wu 2uu qnqu mCitgn11 J:!Wmu4mul1litpj19: liJCimhtu1h, gum mrt
qwCilJ.JmCi 41mpIW.CiwuiCibp]l, UJt.WCiztmI1 tlJlw wCig LCi lJ.wgtimu hwCimJpj1 
bCipw\1tu mbqwqpwltwCi J:!wpmbqp pbpp]l zp2wGwlJ.11 wGlJ.jmCiatpt1 qw
qwpCitp{! h Gpw uwhuwCiCit1uuu qmCitlllil pn1np qbnqbqj1wlJ.wCi htliwltt
mbpn: IO-I)pp tjpw aw4tJwb lJ.bmbp!!, npnGp GzwCiwlJ.mu bG zp2wCiwlJ.11 
wCi4JmGCitp 4wu hbCiw4tmbp, u1tmp t iPCibCi Citq, pWJ9 pwtlw4wliw2wtlt 
tunPI!· npuituq}l hbmp pnquta lli_ u]lwjCi zwuwlJ.11, WJJh tipwantl bwalJ.tlwb 
qowqpwlJ.wCi p1wP. pbppp tlJlw: 'lltwCizbmJ1 tlJlw htCiw\1tmt11]1 mt
rtwIJllmuCi (!UUl apwCig lltilflWCi4Jmli lJ.nnP1ll.1Ciwmlihpp, umrnqtlmu t tuJll 
lJ.bmt11p Uj12h f1W2UlWJl1Ci U}WjUWCiCibttntU hbnwtlnpnpjmCiCib[lp ~wqiuwup: 
UJCimhtmL ui1_wCiztmpg uiwm6bCiwhwGtJ.mu tli tplj111 011j1tiwlJ.Uh11, n1mCi
gpg ut\tli tlJlw tlb11hl19 qpwnmu bfi <~Pwpo1mtpJmCiCitpl1)> unuwpmqp, jm4 
UJmup tlJlw ' «bqpwqobp]l»: '1-pwlim\ tltp2wumu t ui1_wGzbm(1 liwtuw-

UJ.Wmpwmnmuli wztuwmwCipp: 
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Sh11wGp(1 hwlimJP(l ctun1wGw4 q11110(1pp lJ.wGqGt'iwli qbmt11[1 411~ qmti 

b(i mGguwU ltt01bp: 3mpwpwll~m11 wUguwG lJ.bmmu w7]"uwmwaJ:!11 
ultut(mu t ubGqmLWJll mt11u1lJ.wJuwup, npG P.rwljwauigtlmil t J1r1w11 hw
}_) lllllJnll bph.n wzjutuunuGpwJ]1Ci mwp11hpj1q ' lJ.bCimpnaw~npmu, GptJ.hL11-
11wgmtl h lJ.m1tlCinpnzm u: 

l1bGmpnCimtJ.nphL !lbGqn1 tWCi G7wliwlJ.111.t'i t mt11wr111t1 wJCiUJlrn , 
n1n4huq_l1 u11wGzbmJ1 tlpwJI1 L mt11wGpmu G11wG hwuwu1wmwutuwGru1 
ltbtnbp[I qtnGtJ.hG t'iblJ. ll1Jtl1Wo(1qti qpw : 11!14.hlltpwguwG ctwumGw4 UJtwG
JbUip hwppmpJmal! pbpmu t a lmppqnCi1ulJ.w Ci 1uu11pJwli : 'lltwCizhtnp 
t11u1u Gn1m2muG tCipW[}\llllU t ubCiqnqw.1p pbpmua WJUlltllUJ:t qpmpjwCi , 
npjl qtuwmu uuwCizbmjl tlJ1w u1wmlJ.h1nJ1uo qpol! 1J1GjJ qmqtuhbn mt11wu-
12J1 hwu1uUJw1muutuwCi qbfl. hn11l1qnCiwlJ.wCi h(u1pl1G : '-lbpnhpzJwt t 11tp 
qnpom1mpjntliCitq1{! ubpm lj_tp1.4ml 4wu1tlwo tCi uhltt! Uj lllUjl httn h (1pw
!11uuwglitp1tl Ci ptuGgj1g utlJ.J!, hCiwr1wt.1np t tlmmwgCibt t\jmup lJ.wmwpuwCi 
tupl1Jllllii;!Ghp!l : '1-[lw hwutup utCiqm1tuJJ1 mt11w4wJn11.iCi 11pw4wau19Cimu 
tli tpltm tlmttntl ' ulJ.qprnu Y.nuifl.m, WWW(llll)lmL Jm4 hbmn 6j12ui ' oqLntlt-
1ntl l11uuwu1wmwujuwli hwpuLuptuapuhpj1g : UtGqnqwu qfimu bu ljbtnjl 

tl1nu UIJUU[UU, npuituqp uuwfi[bUll! UlltnWt.!n11uJllj t U 411quCi111m2tJmo u1Gj1 
t11twJ1 Y.m1tftpj1 Gl1w uiu1uup: Cmwmpt.!11 mnptpJ1 oqu111pJ111Up u11wuzbmp 
hiuppmpJmGCi 1u 212w~ tuqm1j pL11mu bO. lmpj1q11Gw4wli 1u1mpjwCi: UJCim
!Jtml, mt11w2u111ctmu bCi uutu li;tma tu.1auitu, 111nyliuqJ1 li11w tJ.11w urwLn
lJ.bptJ.wb t1wuqCi1\w Ci t1limj1 u1wuilJ.lilll! Ut1U1wtJ.n11wu1bu qmCitlJi. mLqwCipp 
U11LJU 4tmt1 tlJ1w : '1-pwujlg htmn htmhmu t utGqm 1wJJ1 tjbp2uw4wu tnb
q1u lJ.wJrnU[!, !l}ll! ulJ.utlmu t t1hCim1111awtln1uut'ipg : fcTm.11wu1ptJ.mu t UJtWCi
zl;mJ1 t.!bp2liwl1mti 4hCi mpnCi1utln1m1ilJ! 1.J.wmwpbt ufuw1ntJ, 1111t1 zuihmp t 
qb11wqwCigj1 hwlirn_rpp 4wmw11uwCi umuzmwp(l CizmmpjWU lJ.hupg 
(lU11JIUUW4 4.2) 

Urynwwlj 4.2 

-1 ·-
tu pp 

libGmp11Gw1!np1lwCi 
JnlU[I I 

litGmrntiw qnptlwG 

I 
pntJJ.lU U1fl htf1 ufuwLD (ti) hrtwGur~D 

I 2,5 
--

JJwwztutl1ml. 
1,25 -----------------
0.5 -------··---------

0,25 -----------------

-
0,1 --·-±= bqt~-~!~-~~~~~-~~~uup 0,05 
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f\GlUJ.bu bpLnui t wrumuwlt}lg, l{bGmpnGw4_n1n1wG h11wG[! qppwn

l{nu.i t u}lwJCi 1 :2000 L. wl{blJl ]unznp uwuzmwpp hwCintjpCib11p hwuwp: 

4bCimpnGw4_npntU1! 1 :5000 L. wl{bijl uwfip uwuzmwp}1 hwfintJpGbpp 

hwuwp l{wmwpl{mu t wwwlwiJmtl, pwfi}l np qhfimp11Gw4_npmupg wnw-

2wgwb u.tuwm lP tiwl1ll11 wq:qhL qbmhp}l UJLWCiwJpfi l]lllltpJwG npnzuwG 

6zmmpJwG tIPw: 
<lltwGzbmp Cipl{blJlpwgmti(! qwmwpl{nu.i t tiI1UJ.Phqbijl pwGnlipCi wu

pwgl{wb q1wCiwoL. hwppwlwt}l}l L. ubGqntLWJP hwppwph11 UJ.UllltmwqGbpp 

oqCimpJwtip: ~wCinCil! mhr}_w:qpmu bG hpl{m l{wUWJWqwCi hwppwpbp 

UJ.UlnttnwqGbpp nu111nrpJwup L. wz.tuwmbtntl upwGgnl{' hwppwlwt}lp pzmp

q[! phpntu hfi qhGmpnG: UJGmhhmL. pwGnGCi nlllrimu hfi hr1pnp:q hwppwpbp 

llltnntmwlJ.li m1111.mpJwtip L. tJ.hp2pGpu llltnntJtnntl Cinppg pzmpln! phpmu bG 

qbGmpnCi: UJu qnpbllll.ntPJntGUhpl! ltJltiGmu bG WJUpwG, upG~L. np pwGnCil1 

bpqm :qpntpjwG :qtmwmu tt hwppwlwt}lp pzmpq[! uCiw qbCimpnGmu: 

<ll1wGzbm}1 tilllluGnpnzmut! qwpbtl1 t tiwmwpht 4J1UJ.Phqhtl1 pmunw 

oqCintpJWUp, hbmL.Jllll qbpUJ: bCipwllJlbCip ubGqnqwCi l{bGmpnCiwl{nptJ.wb 

t B ltbUllltU L. mhr}_wGpmu mCibCip A L. C qhmhpJ!, npnGp GntJGUJ.hu UJWm

lJ.hpl{wb hG UJtwGzbmp tJ.pw (Gq. 4.lOw): 

•a 

•A 

w) 
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•C 

' \ 

p) 

\ 
\ 

41.A 
\ 

' 

ulj. 4.10. Spt.fw<} lipljm ljlimlipnt.f bppnp!J ljbmft npn2mvi_1 

(mrzftIJ tfliuqntfWJftl1 hwmmtf) 

.b 

q) 

4}1UJ.Phqbtl1 pwCinGp zhq bqpl! hwti{!GqbgGmu bG ab mqri}lG L. unwCi

zhmp llJ.U1ntJU1n4_ qpllJ.Pbqh1_G m1111mu A ~bm}lCi : 4pUJ.Pbqbtl1 l{hp2CiwqwCi 

m1111muu A 4 hmmu mhqw:qpl{wb CizwGwonajl.Ci qwmwpl{mu t uhCiqm1wJp 

uplJ.1111uhmpwlJ.wG llJ.Ulntmwltl1 oqGntpJWUp: b11p :q}lmwlt}l gwGgwpt1bpp 

hwmuwG qbml! hwti[!CiqGmu t GzwCiwonaj1 hpup}l hbm, qw CizwCiwqmu t , 
np llJ.twCizhtnP. ltn11ufinpnzl{wb t AB qbp m1111mpJwi.lp (Gl{ . 4. lOp): 

4n11uCin11112uwCi 6zU111tpJwU utnn1quwCi hwowp oqml{mu hfi C lthm}lg: 

flutlnl ab-nl{ 411Il.i.lfinpnzmuCi wtJ.wpmbtmg hbmn ltJu.4phthq[! tJ.hpwllfltlmu t 
be qbnl{: t;pt C qhml! qmCitJ.P qpmwti}l mtunrimpJwG :qwzmmo nririwopq 

gwGgwptu1 tJ.pw, WllJ.W 4Ill1.i.1Cinpnzmt11! tiwmwp1.Jb1 t 6l12m: <.wqwnwq :qbllJ.

pmu wGhpwctbzm t ummqt1. t1nritiCinpnzmu1! ba qb}l nUJ.qmpJwi.lp: 

Pmw1w oqCimpJwi.lp tiru1ufinpnzmi.lJ:! qwmwptlmi.l t hhmL.JWL lthpllJ.: 

Pmunw zbq hq_p.t! hwU[!CiqbgGmu bCi qnnp:q}lGwmwJpfi gwCigp mqqwopq 

q.bp hbm L. lllLWCizhut"[! UJUlUllllU WJCipwCi, opCilL. np uwqfipuwl{wli ULWPt! 

l{wCiqli)1 mqqmpJwG hwUWUJtumwu)uwli hwzl{bgmJQp tIPw: 

Shqwfipp qbntl llJ.twlizbmp lJ.nquCinpnzuwG u)uwm umnwtln11wllJ.bu 

hw4_wuw11 t upl{wb owml1mnq qbp wfigqwguw!i 6zmmpJWU1! L. lJ.wqumu 

t 2-3 ', pult pmun1ntl qnqo!inpnzuwfi u]uwm' 15 ': "'1-11w hwuwp pmunw 011-

2ngnl{ l1Illl.ofinpnzmu1! lt}lpwn4_mo t hwohuwmwpwp PPl r1tuwhpmu, tpp 

mppz mwpphpwti hCiwpwl{np ~t ppwltwliwgCiht, qwu Cizl{wb 6zmmpJntG1! 

pllll{wpwpmo t wz.tuwmwGppCi: 

§ 4.4. U1ivQlll'-lU3f1\,. <.Uvilt-3@-fl. q.t;fi'}.t;Qt>U4Uv 
<.fl.lfUU <UlP n HJl! 

Sb11wGp)1 mhqmq.pwl{wfi hwGntJpfihp[! qwmwpl{mo bCi qtru1tq}1-

UJqwCi hbGwqhmbpp UUUJCiwJpCi L. pwpomGpwJpG gwGgbpp h}luwG tJ.pw: 

q.bn:qbq}lwl{wG hhGwqhmhp{! pntJL b(i mwwu hwGntjpCibp}l Wp:qjntGpGb

Pl! upwphpht uhq {!G:qhwGmp hwuwlJ.UJpqntu L. UUllllUWL upL.lintjG 6zmmp

JWG pmpmbqGbp hwGmJpl{n11 mwpw(tpp pntnp owubpp hwi.1UJ11: <.hGwlth

mhpl1 zCinphptl lwl}lowG wfi]umuwt}lhtl1 uJuwtCihp£! (hG qnnnwql{mu w

nwGopG mhqwuumbpntu, WJL hw4_wuwpw~wt}l pwz.tutlmti bCi hwGmJp]1 

WOPilll.2 owqhpbu114: 

Cl-hn:qbq}lwqwli hbGwpwCiwjpCi gwfigl! umnpwpwctwGl{mu t lllhmw

lJ.wG L. luuCimJ})wJl1G gwGghpp: <llbmwqwG hhCiwpwGwJllG gwGgn umh11b-

4mo t bnUJGllJmCiwtlnpuwCi, pwquwGl1JmGw4_npuwli, tnPPLWtnhpwgpwJ]1 
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h bp\ultuitu$wljwG apqhlltpwguwa oqampJwup: lllhmwljwfi gwagl! hw

uhUwmwpwp anup t h htawljhmhp)l m nttqtpatp)l pwaw4l! pwtJ.wpwp 

it, npUihuqp u)lwifi fipwfig h)luwa tJ.pw ]lpwljwCiwgtJ.bCi hwCimJptuJpCi wz

tuwmwCipCibp: '1-pw hwuwp UJ.bmwljwCi qhllllbqpwljwCi gwCig]l ljbmbp]l m 

nbUJ.bpCihp]l h]luwli tJ.pw umh11.bl.lmu t hwCimJplllJ}lCi h}1uCiwtJ.n11mu' UJ.LW

awJ]lCi m pwpamfipwJ]lCi hwfintJPlllJ}lfi gwag: llhp2l1au wtqwhntj_mu t 
pwpmtqp JntpwpwCiiJmp wnwCio)lCi pbpp)l hwCimJp]l wCihpwcthzm 

6zmmpJntCi{! h hu11iwotuJCihgtJ.wmupJnta{! hwphwCi pbpphp]l u)12h: <.w

CintJ}}WJ]lCi h)luawtjnpuwfi ljhmbp)l umhqouwCi bqwCiwljCibpf! h CipwCig 

tuumtpjntU[! ljwtu~wo t hwfimJp)l uwuzmwp)lg h mm,_wCip)l pfintjp)lg : 

Swppbptj_mu liG hwCimJpwJ)lfi h]luCiwtJ.npuwfi bpljm mhuwlj · wfiwtJl

m]llj h qpw:}>]llj: Uuwijlm)llj hwCimJptuJ]lCi h)luCiwtJ.npntilf! umh11.bl.lmu t 

hp\ul]l uwqhphntJf~ tJ.pw qohp)l m wCiltJmfiCibp)l itu$ilwCi u)12ngntJ.: UJq 

iW$muCihp]1 h UJ.bmwljwCi gwCig)l ljhmh11)1 qnnpq)lawmCihp)l h)luwCi tJ.pw 

hwz1.jmu ta hwCi:itJ}}WJ]lG · gwfig]l lthmbp]l qnnpq)lfiwmfibpf!: Q...pw:}>]llt 

hwfimJpWJ}lfi h]ltlliwtJ.npn1.un qwqutJ.wo t bpljpwiwtltwltwCi gwfigbp]lg, 

utaqntttuJ]la l!apwgpfihp]lg h qpw:p)lljwljwfi hwmmufihp]lg: 

bp\ultuiw$wqwfi gwfigfi )lptfi)lg CihpljwJwgCimu t bnwCi4JmCiatp)1 

hwuwljwpq, np]l qwqwpCihp)l IlJl1llpJntCi[! llltwCizhm]l tJ.pw mnwGmu hG 

qpw:}>]lqwqwCi hwullllilCihp)l oqCimpJlllUp: up4Jltuiw$wljwCi gwagp ltrui

utp}l hpljwpmpJntGGhpl! hwumwumtCi ibG, uwqwJCi utmpbpntJ. wpmw

hwJmtJ.wo Gpwfip ll!hUlp t unmwqnpwtqbu hwtJ.wuwp tl1GtG hwfimJp)l 

ptJ.w Jpfi uwuzmwpr htuJUllllpwp}l l/l 0-bpn}ll} uwu)la: Op]lCiwlj' bp\ullllilll

$tu\jtufi gwfig]l hnwGljjwG 4ruiill! I: 10000 uwuzmwp]l htuCintJp]l ctwuw

Ciwq unmwtJ.nptuUjliU hwtJ.wuwp t 1000 Uhmp)l, I :25000 uwuzmwpp hw

Cintjp]l qhll.J.llmU' '2-2,5 IIBtnilhmp]l h WJtfi: 

UbGqm1wJ)la ~upwgpCibpCi oqmwqnpbl.lmu tfi $tu4 mbqwapGbpntu, 

npUJ.bu hwCintJPWJ~G h)luGwtJ.npntuCibp: [c)-bnJlllUimwJI1G f!Cipwgpatpl19 

tJ.h112]1CiCibpu mwp~bpqmu bCi CipwCintJ., np wCiltJmCiCibpf! · ibCi itu$tj_mu 

wG4JmGwiw$wljwG qnpa)lpGhpntJ., lllJL tiwnmgtJ.mu hCi UJ.twfizbm]l tJ.pw 

qpw:p)lljnphG' 4fliltlbp)1 nuiqmpJmaGtpnq: Q-ohp]l hpqw pot pJmfi GbpJ! un

tj_npwpwp itu$mu bu phttuJ]lfi oUJ.m]lljwljwCi hhnwiwtltntl L. mm,_wqpntu 

UJ.tlUCizbm]l tJ.pw hwlintjp]l uwuzmwpntJ.: 

Q...pw:P)lljwljwfi hwuimufibpf! mwppbpqmu bCi wCiwUim]lljwljwfi}lg 

CipwCinq, np hnp)lq,1GwljwG waltJmGfibp]l illl$ntilG lllJUmbq tlmluwp]lfi

tlmu t UJ.twCizbm]l tjJlw m11qmpJmCifitp]1 qbwqpmuntj_: 
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bpljpwiw$wqwfi gwfig{! L. utGqntttuJl1G f!GptugpCibpJ! ljwpn11 ta bw
nwJbt n11UJ.bu htufintJp]l pfipGmpntJCi qhlll}bajtwljwG hpUGwtlnpnnifibp: 

PwJg, unqn11wpwp, CipwGp hhGtJ.mu bu hnwG4JmGwtJ.npuwG, pwquwG-

4JmGwqnptiwG h pbm}nwmwJpCi J!Gpwgput11)1 tJ.pw: <.wGmJpWJl•G h)luw

GwqnpuwG ljhmhpl• GpzhpJ! npnztJ.mti hCi bptww2w$wljwG h hnwG4Jm

Gwiw$wljwG GtatlbtJ1pwguwup: bpqpwiw$wljwa G)ltJ.htJ1pwgmilf! lt)lp

wnqmu t tunznpwuwuzmwp hwfimJpGhp)l ctwuwfiwlt' ljtmhp)l pwpa
pntpJmfifihp]l n1mzuwCi hwuwp: bnwG4Jmfituitu$wljwG Ci]ltlhtJl.pwgmuG 

oqmwqnpaqmu t hpljptu[w$wljwfi gwGghp]l ljwnmguwG, ubGqnttwJ]lfi 

{!fipwgpfit11}1 wfigljwguwG L. nhtJi.h:P]l panpnz ljtmhp]l pwpopmpJmGatp)l 

npnzuwG hwuw11: 

illl'ufizhm]l tl.Pw bp4Jlw2w$wljwfi gwfig)l hbfiwr1wfiwJ]lfi ljbmbp]l, 

wGguwG ljbmbp)l L ljwphnpwqn1.Jfi 4ruillGnpn2p(Ghpl1 q]lppfi npnzhtm 

hwuwp 4}111wnmu ta m11Pll h hwljwqwpa ubfiqnttwJ]lfi hwmmuGbp: bG

pw11phCip mh11wGpmu ltwG A, B, h C ljtmhpf!, )luq UJ.twfi2tm]1 tl.Pw mGhGp 

u)lwJfi hpljm qhmhp]l UJ.wmqbpGbpl!' ah b: Ufihpwcthzm t npnzbt bppnpi1' 

c ljhtn}l q]lppf!: bpb AL. B qhmhp{! UUJUlibW hfi ubfiqnttWJ]l mh11wlJ.wJUwG 

hwuwp, lllUJ.lll lufiri}lp{! ljw11htl1 t tntobt nl11Ji11 hwmuwfi u)12ngnq: '1-pw 

hwuwp uhCiqnqwCi mh11w4.wJntU bCi A qhmmu (Ciq. 4.1 Op) h lllJU 4.flilUGn

pnzmu AB-11 mq11mpJwilp: Uupwgfibtntl UJ.twfizbmf!, 4)11.llPhqhllt pwfinCi)l 

zbq bqpJ! hwilJ!CilJ.bgGmu hfi a qtm)lfi h mqqmu C-)lfi: UJG mhqmu, npmhq 

unmw.itnptuUJ.hu qmfiqmu t c ljhmf!, ump upqwo uwm)lumtJ. qamu bCi mq

qp ljwp<'.i hwmqwo: Utqwfi]1 2p2waw4}19 qnt1m UJ.twGztm]l hqpntl azmu 

tG hpljm ac hwmqwofibp: '1-pwG)lg hbtnn ubGqnqwJntl mtqw$nlutlmu bCi 

B ljhm, UJ.ttuGzbml! 4.ruiuCinpnzmu BA qo)l mqqmpJwilp, Cinp)lg q}lmwGmu 

bCi C qhm)la m be nlJlqmpJtuUp qmuu hwmqwo: Ol11Ji11Cibp ac L. bc-)1 hw

mnui)lg qumwgtl)l npnGhtli c ljhm{! (Gq. 4. l Oq): 

UJG qbll.J.llbpnui, bpp ljbmbp)lg uhlJ.l!, op]1Ciw4. B ljhmf!, utaqnqwJ]l 

mhqwljtuJilwG hwuwp wGuwmihllt t ljwu, hpp wJa npnzqmu t npUJ.bu 

wGguwG lthm, tufi'lPPI! tma1.jmu t hwljwqwp6 hwmuwa oqGmpJwilp: <.w

ljwqwp6 hwmuwa ctwuwGwlj A ljbmmu qwmwpqmu tfi GmJG qnpan

qmpJmCiGhpJ!, J1Gi np nl11Ji11 hwmuwCi rihl.llllntU (Gq. 4.1 lw), )1u4. hbmn 

ubaqmtWJntl mhqw$np1qmu hG C ljbm (Gq. 4.11 p): 
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w) p) 

tr[/. 4. 11. <wiJwIJwpd tf/Jtiqm1w1flti hwmmtf 
tf/Jtiqm1w1f1 /Jp[/m m/Jl}wf/w1tfwtfp 

" 

l.TbfiqntttuJ]l lthfimpnCiwi.J.npntUt! C qhmmu lj_wmwpi.J.mu t UnUiwi.J.npw
uitu, pwfi]l np fipw @PPt! uitwUzhm)l i.J.pw qtmliu npnzi.J.wo ~t : Uqqpmu 
uitwGzhmt! qnqufinpnzmu ta AC qa)l mqqmp1wup, w1Umhhmli 4]1uiptqhll1 
pwGnG]l hqp[! huit1ni.J. b qhm]lfi, nuvlmu bu B-)1G h qamu be nul}um: flpnGh\ll 

.~ 
\ 

\ 

' \ 
\ 

\ 

\ 

I 

I 
I 
I 
I 

u/j. 4.J2. <wf/WIJWpd 

tf/Jtiqm1w1flu hwmmtf 
tf/JtiqmfWJ/1 tf/Jlj mhIJW/jWjUWUp 

c qbm]l ajlpp'[! umwfimu hfi ah b lj_hmt

p)lg q()-i.J.wa mqqmp Jntfi fi t11)1 hwumuI]lg: 
bpp C qhm)l qppp]l npnzuwu hw

uwp IB uiwhwfi2i.J.mu uto 6zmntpjntG, 

J:ufi'lPPt! qwpht}l t 1maht hwltw11wpo 
hwumttini.J., uhGqntLWJ]l upwJG uhlj_ mh

qwqwJUwup' 411Ill1Gnpnzhtntl wJ6 pm
unt}l u]12ngni.J. (Glj_. 4.12): 

flul}u1 L hwqw11wpo hwmnuiah

pni.J. qhm]l ajlpp]l npnzuwfi 6zumtpJntG{! 

qwJ:ui.J.wb" t nl u)lwJCi ui1wUzhm)1 lt11I1ti
Gnpnzmupg, WJth ac L be mqqmpJmG
Ghp]l hwmuwfi wfilLJmG]lg : CtuUl ump 

qwu pmp wfi4Jm6fihpp qtuwmu nUJ.
qmpJmGGhp]l hwmuwfi qhmfi npnztlmu 

t GzwUw4wJ.ll uJ:uwtntl: liJll uJ:uwt}lg 

}umuw$btm Guiwuiwl1n4 qbm)l Il)lpp)l npnzuwfi mfllul_ L hw4w11wpo hw
tnmufihp)lg oqmi.J.mu tu wJfi qbuiptpn1u, hpp wfilLJm6{! uto t 30°-)lg, lJ.wu 

tPnPP t 150° -]lg : 
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b114.JlwlwtliwlJ.wG gwGg(! umtqoqmu t qhlll}hqpwlj_wu hhGwpwuw

JJ:lG qbmt11t1 hjlUwG lijlw' ubuqnqwJ)lfi hmmmuCibp)l oqfintpJtuUp: 8wGgp 

UUlbqauw(j wzJ:uwUltuGpfibpmu lj_tupbtli t mwpphpbt bphp h}luGwlj_w(i 

tlintthp' mbqw11)1mmu L gwGgi1 lj_wnmgmu, hwmmuGbp L gwGg}l lj_bmbp)l 

pw11opmpJnt!Hltpt1 npnzmu: 

8wGg]1 mbqwq)lmntU{! lj_wmwpqmu t mhqwGpmu, Gpw 4.hmbp)l 

lizuwfi Guiwtmulj_nq, Gzwtiwonaj1 mbqlllI}J1UwG wnwtlh1 Guiwmwqwhwp

uwp mhqbp]l l!Cimpuwu hwuwp: bpqptultutPtulJ.tuCi gwugt1 4tmh11u num

pmu hfi tuJfiuihu, npuituqp fi11wfip qwqubCi huwpwqnp)ltiu hwqwuwpw-

4.nqu hnwGlIJmGGhpl1 hwuwmwpwo gwtig : 3mpwpuiGtJmp qhm]l mbqw

ajlpp uitmp t wuiwhm{]1 zp2wuiwmllll tlwJp)l, )lfiluihu GwL guifigp UIJL 4.h

mbp)l twtl mhuwGbll1mpJmG: 5wGg)1 qhmbp)l pJltlJ! huipp L. pwg mbqwfi

pmu wqblti l{mpp t , pwfi lj_mpmqwo 4wu wGmwnwuiuiUI tlwJphpmu: 4h

mbp)1 uwhuwGuiJpfi J:ummpJntG[! 1 :50000 uwuzmwpp hwfimJp}l qtuipmu, 

ubq pwnwqmut1 lJlltnubmp]l hwuwp, ~u1tmp t qtpwquifigp 3-4 lj_hmpg, 

)luq I : 10000 uwuzmwp)l hwuwp' 2-3 qbmpg: 

up4.Jlwlwtliw4wfi gwfigp lj_tmbpntu mtqw'l]1qmu tfi 3-5u pwpopntp

JWUp UzwUwo11I1bp: '-ltp2]1fifihp]lu twtl mbuwGtuuupJwCi hwuuip Upwfig 

qhpL.)1 bwJllhpmu 4.wuimu hfi aqnm)l qwu Jumznqi]l $G2}1q, t11phuG ut]umu 

h(i 111mzw4: uzwCiwollllbp}l 6hppl.ip Owjpbp[! J:upmu bfi lmq]l ut20,5-1,0110 

JunpntpJwtip L Cipwfig 4.ruwpG J:uipmu gg)llJ.Gbp: 3mpwpuiG~mp Gzwuwon

aj1 pwpopntpJmfi{! tlb11L)1g u)lfil L gg)14]1 qmpqwap{! lwtlintU tu chuuiwqbGnq 

qwu lwtllb11pqntl L qpwfigmu gwGg]l uwmJwfimu: 

uuiwmwqwhwpuwp t hp4Ptulwt}lwqwfi gwfig)l qhmbpp pqmu Cihp

wnht mbqwfipmu qmfi411Il hwumwmmfi wnwpqwfibp}! · qnpawpwfituJ)lCi 

Junqnqwlj_Gtp, qwfiqbp, wzmwpwqfihp h wnu: SbqwGpp hwfimJp]l chu

uwfiwlj_ UlJiluiJ.1Up qbmhpmu, unqnpwpwp, uhuqnttwfi mbqwlJ.wJbt hfiw

pwqnp l t , pwJg u11wup zwm hwpuwp bu pwpopntp_tmGGtp]l L. wfiguwfi 

qbmhpp uitwfiwJ)lfi ajlpp}l npnzuwG hwuwp: 

bp4.JlwlwtliwlJ.wfi gwfig)1 qtmt11)1 aj111p)1 npnzuwfi hwuw11 uitwGzb

m)l lijlw num qnnpiW.Gwmfibp}l qwnmgtfwa qb1111hqjuulj_wfi hh!lwlj_bmhp)lg 

uhqmu, 011pfiwq I -mu, mbqwlJ.WJlllU hfi uhfiqnqtuG L. WJU 4lllli1Gnpnzmu 2 

hhuwqhm)l mqrvupJtuUp (filj_ . 4. 13): 
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5 

uq. 4. I 3. f:;pljpw~wtftw/jwfi gwfigjJ /jwnmgnuf!J 

b"p4Jl.w2wl}IwlJ.wG gwGgp JntpwpwGLJmp qbm npnzt.J.mu t Di UJWl}wu 
bpbJ? mqqmpJmGGhppg: UbGqmtwJ]l qnquGnpnzmul! L. pntnp hwmmuGbpJ! 
qwmwpntu b(i qJnqpbqbtll mqqwopq ZP2wG)l ubq qpntpjwup: <lltwGzbmp 
qnrruunpnzntul! oqmmu bG qwmwpbt hbnwt.J.np GzwGwoilllbpnt.J.: linquGn
pnzuwG utuwtGbpl! hwGqbgGmu tu bp4Jl.w2wl}IwqwG gwGgp qbmbpp 
npnzuwG utuwtGbp]l: OppwG uta t upG2L hwml[nq qbmbpl! bqwa hbnw
t.J.npntpJntUJ!, WJGpwG ubb 4tl1Gp WJfl qhmbpp ajlpJ?p npnzuwG qatuJllG 
utuwll!: 'l-pw hwuwp GzwGwonqbpp hwmuwG qwpqG J!Gmpbll1u, wGhpw
dbzm t UJWhUJwGbt hbmLJWL qwGnG!!' 4IlllilGnpnzbt. htnwqnp GzwGwon
Il.nt.J. L hwmbt unmwqwG: 

¢nJ?p mbqwuwubp)l hwGntJPP dwuwGwq, bpp t.J.bp2)1fipu WllllJmGp
CibpJ! UJbmwqwCi J?WpmbqwqpuwG hwuwp 2mGbG GzwGwqmpJmG, bp-
4Jl.w2wl}lwqwG gwGgl! qwnmgmu bG wnwGg qbnqbqpwqwG hbGwlJ.bmb-
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pp' qwzmmu wGup2wlJ.wGnpbG 2w$t.J.Illl pwqpup hpuwG tlrtw: 'Vuwfi 
qbuwbpmu pwqpuG uGmpmu bG hwfimwt.J.nq mbqwuwup hGw11wt.J.nppGu 
ub2mbqmu: <lltwGzbmp tlPw pwqJrnl1 bplJ.wpmp.1mG(! UJbmp t JllCip unmw
t.J.npwUJbu 5-IOuu: PwqpuwJpG qpb(! ulJ.qpmu Gzwhwpmu bG, hbmn iW
lJlmu OmUJwt.J.bGnt.J. n2 UJWlJ.wu 2 wCiqwu: b"plJ.pw2tm}lwlJ.wG gwCigp lJ.bmb
PP rIBPPI! hwmbtm hwuwp ubGqmtlllG mbqwlJ.lUJillU bfi p1uqlrnl1 bUijpwlJ.b
mb11}19 ublJ.mu, lJ.Illlufinpnzmu pmunJll oqCimpJwup L UJtwGzbmp tlPw 
Gzmu I qbmCi wJGuitu, npUJbuqlt hwGmwt.J.Illl mbqwuwul! hwpuwp mb
qwt.J.nptUi UJtWGzbmp uwlJ.bpbup uwhuwCiGbpn1u: liJGmhbmh 1 lJ.bmpg 
mqqmu Mi 2-pCi, qbmu l-2 Ill.IlJllllpJntCil! L. Gpw tJ.pw hwGmwp uwuzmw
ppG hwilWUJWmwu}uwCi mbqwqpbtnt.J. pwqltup bplJ.wpnLf)JntG(!, UJtwGzbmp 
tlPw umwCimu bCi pwqJmp UJillU GWjpwlJ.bmJ!: U-Gwgwa wupn112 wztuw
mwGpp, tiwUJt.J.wa bp4Jl.w2wlJlwlJ.wG gwfigp lJ.bmbpp qpppp npnzuwCi hbm, 
n2Ci2nt.J. 2P mwppbpqmu qbpJ! Cizqwa qbnqbqpwlJ.wCi hbGu1qbmbppg qw
mwpt.J.Illl hwmmuGbppg: 

§ 4.7. hP4:f'UQU<l>UliU1.,. BU"bBfl 4:l:7ShPfl 
~llf'QPO~.C0-3fi~1.,.1.,.t;Pfl fif'OCO~UC 

b"114Jl.wiwlJlwqwG gwCigp qbmbpp pwpopntpJmGGbp(! npnzmu bG 
bnwCi4JmGw2wl}lwqwG Gpi.J.bll1pwguwG up~mgni.J.: b"pqpw2wl}lwqwG gwG-
911 mt.J.wa qhmmu pntnp Ill.IllllllPJntGGhpp qawqpntupg hbmn up pwGp un
mwqw 2wl}IwoilJ\bpnt.J. 2wlJlmu bfi mqqwopq w Ci4JmGCibpu: UztuwmwCip
Cihpp ummquwCi L wG}umuwlJlbtll u}uwtCibpp hbmLwGpnl[ wnw2wgwa 
wGqwuwGbpp gpuwG hwuwp, bnwGlLJmfiw2wlJlwqwG Cil1t.J.htl1pwgmupg 
wnw2 qwqumu ta pwpopntpJmfiGbpp npnzuwG L tiwUJwqguwCi ufuhUwG: 
U}ubUwJp tlPw gm_19 bu mwJllu pntnp WJG mqqmpJntCiGbp(!, npnGgni.J. qw
mwpl[mu t qbpwqwCigmuGbpp npnzmul!, pCi2UJbu GwL m1111mpJmCifitpnl[ 
qwquqwa pwquwG4.JmGGbpu: 

'-lbpwqwGgmuGbp(! npnzmu bG hbmhJWLpwCiwoLntl 

h=Dtgv+i-l+r, (4.1) 

npmbq D - UJtwCizbml1 tlPw qwpqpCint.J. 2wlJll[wa qap hnppqnCiwqwG 
hbnwl[npnipJntGG t, 

v - IllIJ.lllllPJWU i:)bpuwG wfi4JmGfi t , 
i - GzwGwonaj1 pwpopntpJmCiG t , 
r - Ill.IlllntuG bp4Jlp qnpntpJWG L tmuwpbquwG hwuwp: 
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U]l.uiL. 300u hbnUJtfnpmpJWU qhll!Pntll r nu1.qmuu zhG umgumu, pUIU]l 
np UIJfi 4wqumu t 6Uu, Jm4 bp4Jimiwt}l.w4mfi gwGgl1 4tmhpl1 tfbpwqwCi
gmllJ!, untlnpwpwp, hwzt.[mu bu l uu ozmmpJwup: 

Pn1np ql1mtJ.nq iu11JlUI6nqb11I1 tJ.pw IllIJ.fJ.W6pq wulLJntG[! lwtpmu bu 
u4qpmu zp2wu]1 ub4 llfllllpjwUp, WJUnthbtnL. fintJU lwt}l.w6nqhpl1 tl.Jlw UJlllU 
ZP2WUnl[, pUIJ9 hUJ4wnw4 4wpqntJ.: 3ntpwpwCiLJmp hw2tJ.bgmJg {!Uph11gh-
1mg UJilUJ2 wiju1wqwJl1 u]lqpnubmpUiqwu ll!UUllmw4mJ. hwppUiiWtPP P2LI1ll-
41! phpmu tu 4bGU1pnu: '1-wzmUIJ]lti ll!WJilwtiutpmu iUJtp.mu tti qpi1J]l lilh
fJ.J!, hwzt.[mu IllIJ.lJ.WOl1q UJCi4JntCi[! L. iWtPUWU UlpqJlllUpCibp[! <wwugmu 
bp4Jlwlwt}l.w4wli gwug]l uwmJwlimu: QpnJp mbrJ.]l hUJmnwtilmCi ll!Wh
ll!wCit.[hm OllinwJmU t npUJbu lwi.puwu npw4J1 uuuuqntu L gnljg mw1.Pu nLIJ.
qw6]1q zp2mut1 hwzt.[bgmJgGbpntu 4nll!]1m utuwtCihpp pwgwtiw.1mpJntUJ!: 
Pwuw6h 4.1-p Dtgv hpuum4wu wuqwut1 hwztJ.mt1£! 4wmwptJ.mu t tJ.bpw
qwugmuuhpl1 w1umuw4uhpp 4wu ununqpwuu11 u]12ngnt.[: 

tlhpwqwugmuuhp[! Jmpw12wl.iLJmp tp4m qbUlh11]1 up2L n1mzmu hu 
4P41iw4]1 ' majlrJ. L hw4wqwp6 mqqmpJmGubpntJ.: Dpnzt.[wo tJ.bpUJqwti
gmuCit1l]l mwpphpntpJntU[! JntpwpwGLJmp lOOu lmp]lqnCiw4wCi qo]l hw

uwp lllihmp t qbpwqwug]l ±3uu-]lg: ~wUntJPP pmp6mupwJ]lU h]luCiwtJ.n11-
uwfi tfhp2uw4UJu uzwtimU[! 4wU1wp4mu t wztuwmwungwj]lG U}WJUWU
uhpntu: 3mpwptufiLJmp pwquwu4Jwu hwuwp wG4tuUWJ! hwztlmu bu 
hhmLJWL 4wununtf' 1Jiw4 J!Upwgpp t.[hp.wqwugmuCihpl1 qmuwpl! ll!bmp t 
hwt.[wuwp u1Ci]1 qpnj]l, pu4 tp4m hbuw4hU1hp]1 u]12h 4.b11wqwCigmuuhpl1 
qn1uwp£!' WJfl hhuw4bmbpp pwJ16pntpJmGubp]1 mwppbpntpJUIUJ!: bp-
4JIUiitu1Jlw4wti gwfig]l pwquwu4Jmufihpntu pw116pntpJmuutpp hwtJ.w
uwpw4znuwu hwuwp wfitiwuwfih111! pwztutJ.mu hu 4hLI1hpp u]12h hr)_wo 
hbnwt.[npntpJmGfih11I1u hUJuhuwlilw4wu 4wpqntJ.: 4hlI1 hp]l pwgUJp6wq 
pwp6pntpJmufitp{! hwzt.[mu hu uwfimpuhUlpp 6zmmp.1wup h 41npwgumu 

uJiuih qhgpuhlilJII!: 

§ 4.8. UlrBUUv libSbP 

4tuJtufifihp}lg uJifiih hwGntJptJ.nq tqpwqotpu bqwo hbnwtJ.npntpJmU
GhpJ! ill!bmp t qhpwqwughu npnzwltli uwhUwul!' 4wp.it.[wo hwUmJpp 
uwuzLI1wpp 6zmntpjntGl1g: ~WUntJPWJl1Ci hpuuwl[npuwfi qbmbpl1 ut12L. 
hqwo hbnwl[npntpjlllU[!, unl[npwpwp, up l]WUp wuqwu ubo t J.llfint1i WJI} 
uwhuwupg: Op]luw4, 1:10000 uwuzmwpp hwCimJpp qtuwmu qnpo}lp]l.g 
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upliiL. hwUntJJHl.nr1 4hmbpJ! t11wo hhnwtJ.npmpJntUCihpJ! lhCi qbpwqwCigmu 
250-300 Ubmppg, WJUpul hwCimJpWJllCi gwCigp 4hlilhJ1ll up2L. hbnwt.[n
JllllPJillUJ! J.llCimu t UpCilL. I 4u: '1-pw hwuwp UlhqwCipp hwUWUlWJIWO hw
CintJPU iP 4wpht11 4wLI1wph1 upwJCi hwCimJpWJpCi hpuCiwt.[npuwCi 4hmh-
11pg: UCih11wcthzm t qnpoppu mhqw4wJht CiwL. t.[hp2puCibppu up2L.' UlJU
ll!bU 4ni tJ.Uio UJCiguwCi 4hmbpmu: <Tl1wCizbU1l1 tij1UJ UJCiguUJu qhlilhpp qpp
PU npnzh1.m hwuwp 4ppwntJ.mu hu hblilLJtut h11UJCiw4CihpJ!' pLbw.1pCi, m
IJ.M hwlilmu, hw4wqUJp6 hwlilmu 0U1at1wqantJ. L. mptJ.wa brhR qhmbpnt.[ 
iilPJlllJlll 4bml1 npnzmu (<TlnUlhCinmp [uCiajlpJ!): 

PL.hnwJ]1Ci b11UJCiUJql} 4wJwCimu t CipwCimu, np hwGmJpUIJpCi hpuCiw
tJ.npuwCi 4hLI1hppg lilwumu tu m1111mpJmCi qhll!P wCiguwCi qhm, CizwCiw-
4mu WJU ll!ttuCizhmp hqpmu, hbnwiw1Jll1 up2ngnt.[ npnzmu hu upCilL. wCig
uwCi qhU1Ci h11wo hhnwt.[n11mpJilLUJ! L Cizmu WJU ll!tWGzbU1p tJ.pw: UJCim
hhmL. ubuqmtwG mt11UI1Jintumu tu UJCiguwCi qhlil, uitwCizhLI1J! 4nquunpn
zmu qatJ.wo mqqmpJUIUp L. ulilmquwCi hwuwp un11pg npnzmu bu 1111uuw
t.[npuwa 4blI111g mCihgUJo hhnwtJ.npntpJmCiJ!: bph wCiguwu qbmpg hpL.mu 
bu hWUllljpWJpCi hpUUtutlnpUWU mppz lJ.hmhr, llill!W upwugnl[ ozmmU b(i 
411.IJ.llGnpnzmtiJ!: 

DLIJ.11w6l1q wli4JmUI} iwlJlmu hG zp2wup bpqm IlJllllpJWUp, mqpq L. 
hwqw11wp6 m1111mpJmUuhpntJ.: 3mpwptuULJmp I OOu hhnwtJ.npmpJwU hw
uwp hp4m iUI1Jimuuhpp up2L. mwpphpntpJlllUJ! ill!hlilp t qb}lwqwugp 3mi
pg : Drll!hu t.[hpwqwuguwu tJ.hp2uw4wa WMJmCip J!Ci1µuumu bu nLIJ.lul L. 
hwqwqwp6 m11qmpJillUUhJll1tJ. lJWUltuptJ.wo itulJlntUCibpp up2!1Ci pl[tupUJ
uw4wul}: 

bph wuguwu 4blI111 unmwlJ.wnmui 4w hwUmJptuJl1u hpuuwt.[npuwu 
4bm, WUJW UlilmquwCi fill!wmwqntJ. tJ.hp2]1u]lu tJ.pw tiwmwptJ.wo qpliluwa 
u]12ngntl unp]lg npnzmu bu wuguUJG 4hlI111 pwp.6pntpJntUJ!: 

DLIJ.M L. hw4wqwp6 hwUlmuuhpl! 4wLI1wpn1u tu WJCill!hu, Jiuill!hu 
hpqpwlwi.pw4wu gwugp qbmbp]1 q]lppp npnzuwu ctwuwuw4: lrbmbp]l 
U}lzhp{! npnzmu bu htuUllljpWJllU h]luGwtJ.npuwu Ili ll!W4wu pwu umnw
qw hpqm qhmbp]lg: ~wqwqwp6 hwmntUJ! ltlipwntJ.mu t wtlhlli hwow_tl.J, 
pwu nlIJ.MD: UJu ZUJLil hwpuwp t npnzhtm hwumJpwJpG gwug]l qblilhp}lg 
ubo hbnw4npnt13JmGubpp tJ.pw qmutJ.nq wuguwCi 4hmhpp aj1p.pJ!, l]WU]l np 
Ubo hbntutlnpntpjntUUhpJ! hhnwiwlJlntJ. iW$l[mu bu hwuhUwlilwpwp. ub<) 
utuw1ubpntJ.: 

Uuguwu qhlil]l ®PR!! awoqwqbntf n11nztf mu t hhmLJw1 4h1mr Ufig
uwu C qhmJ! uzmu hu hwUntJPWJflU gmug]l hhuwtihmhp{! u]lwgunq AB qo]l 
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(Ciq. 4.14w) qwu Cipw 2w1uuCiwqntpJwCi (G.l.J..4.14 p) tl.Pw: liJq 1.J.bmmu 
mlillw4WJntU b(i ubCiqmtwCi, UJtrnCizbm{! l.J.IllluCin1mzmu AB qa)l llll]_llillf}JWUp 
m Du E 1.J.bmbppg hwl.J.wqwp6 hwmmuntJ. npnzmu bu C l.J.btnp q)lppJ!: 
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ulj. 4.14. Ufigtfwfi ljbmft lJ/1/1/lP nJinzmtfp <>wuljwq(}m/ 

§ 4.9. "lOStiuflSf> Iu'u'1Pf> Q..f'Wbt>4:Ulili'u Lfl.M5fll-U'C 

bpb wCiguwCi qbm)lg bphmu bu µitwCizbm}l tJ.pw wCigl.J.wgqma bpbp 
hbCiwl.J.bmbp, UJU(Ul ubCiqnqwCi mbqwl.J.wJbtntl wG.guwfi 1.J.buimu, 1.J.wpbtJ:i t 
npnzbt Cipw aj1pp{!' wnwfig WJL 1.J.bm qnpappp mt11wtiintuuwCi: "lnmbfin
m}l tufiq]lp{! mwppbpqmu t tmWwfi pwquwp)ltl mwppbpwl.J.fibpntl u wfig
uwfi 1.J.bm)l ajlpp)l npnzuw(i pwpbfi1.4WUUl Ill wfipwpbfiUJWUUl UUJUfiwtJ.np 
qbUJ.Pbpntl: flp1.4buqp bpbp mpqwa L, S, P qbmbpntl npnzbt iDPPllPil' M 

qbm]l ri)lpp{!, wfihpwctbzm t mbqwfip)l M l.J.bmmu iW$bt a u P wfi4Jmfi

fibpJ! (Ci1.J..4.15w): 
t;pb hwJmCi)l b(i L, Pu S qbmbp}l 1.J.nnpajlfiwmfibp{! u iwtlltlwb au P 

wfi4Jmfifibp{!, w1.4w fuCiajlp{! l.J.tupbtJ:i t tmbbt qbptiubwlJ.wCi hrlwCiwl.J.ntl' 

1.J.wmwpt1ntl npnzw4.]1 hwztlw~l.J.Cibp: 
UbfiqmiwJ)lCi hwCimJpfibpn1u 1wJCi mwpwamu t qmbt pwqw4wfi]1Ci 

UJWpq mbumpJmCi mCibgnq qpw:t>pl.J.wl.J.wCi t11wCiwl.J.1!: bCipwI)JlbCip mhrlwCi
pmu mCitu12 L, P, S L. M 1.J.bmbpJ!, )lul.J. 1.41wCizbm)l tl.Pw wfig bCi 4wgqwa 
u)lWJU I, p L. s 1.J.bmbpl!, lUJU)lCipCi L, p L. s 1.J.bmbpp UJWU14b11Cibp{!: "lw
hwfi2t1.mu t qmCibt m 4bm{!' npnCitlllll M 1.J.bm]l rlJlPl!l! UJtmCizbm]l tlJ1w: 
bCipwI)llbCii;! tuCi®Pl! 1mbtlwb t L. m 1.J.bml! Ciztlwb t UJtwCizbm]l t1.11w 
(Ci1.J..4.15p): UCigqwgCibCip w2wCiwq]la l, m L. p 1.J.bmb1mt1.: Cwpn1fiw4tup ms 
nUl.J1lll! u}lfiiu zp2wfiwqa)l hbm z 1.J.bmmu hwmtl.bll!: Swfibfip Im, lz L. Ip 
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nutlnlCibp[!: liJq qtuwmu m 4btn}l llnm wnw2wgwa 180°-a u 180°-p wCi
LumCiubp[! hwllwUJwUlwutuwCiwpwp hwtl.wuwp 4ll1CibCi p u I 4btnbpmu 
wnw2wgwa wCi4JmCiGbp}1Ci, npUJbu GmJCi w11hrlCibp}l tlJ.lw hbCitJ.wa wfi4JmCi
Cibp: <.tmuwpwp, pl nll]_qntpJntCintl u zp nlJlaj1 zwpmCiw4mpJWUp qwquqwa 
wti4Jmfil! hwtJ.wuwp 41Plip a, puq lp lllJllllllf}Jntfintl u zl lllJlrijl zwpmCiwlj_mp
JWUp qwqutJ.wa wCi4JmCiJ!' !}: Pwg}l WJll z 4bm}l unm wnw2wgwa q> u y 
wCi4JmCiCibpl! hwUtuUJwtnwutuwCiwpwp hwtJ.wuwp 4tlifibfi I u p 4bmbpp 
unm wnw2wgwa q> u y wCi4JmCifibp]1Ci: liJuutimntl., bpb mhrlwfipmu ,1w$bCi 
a. u ~ wCi4JmfiCibp[!, m1.4w npnCibtli 4tui)l 1lJ1ppl! 4wpbtli t qmCibt hbuiuJWL 
qbpUJ: liwnmgmu bCi p 4tui)l unm a., pu4 I 4tui}l llnm p wCi4JmfiCibpJ!: 
liJfimhbmu 2wpn1Ciw4mu bfi wCi4JmCiCibpli tinriubpf! u)lCilu z 4tmmu hwmtJ.b
ll! h mwfimu sz 4m1uCinpnzuwCi q]lb"[!, np)l t{pw qmCiqmu t m qbtn{!: 

a, -
ulj. 4. 15. :Jnµµnµlj ljbmft 1Jftµpft nµnzmtffi 

hp hp mµt/w<)' ljbmbJlnt/ (IT)nmhfinmft jufi1Jftµp) 

bpb p, f u z 4bmbpntl mwCibfip ZP2WCiwq!1a, wtqw sz nt11ajl hbm 
Upw hwmnui)lg 1.J.umwg411 m 4btn}l q)1ppJ! UJtwCizbm)l tl.Pw: l..l_b112]1fiu 
l.J.wpbtJ:i t umwCiwt fiwu z 4bm)l unm wnw2wgwa <p u y wfi4Jmfifibp)l 
oqfimpJwt'ip: ::;iwi.pmu b(i <p wCi4JmfiJ! u wfi4Jmfiwlwtll)1 u)12ngntl wJfi 
4wnmgmu p 4bmmu: liJl} wfi4Jwfi 4Illllibp]1 zwpmfiw4mpJwfi u sz nllll1J1 
hwmnui)lg 4umwgtl)l m 4bm)l ajlppJ!: Ummquwfi Ci1.4wmw4nq, 
hwuwCiuwCi bqwCiw4ntJ., I 4tm}l unm 1.J.wnmgmu bfi y wfi 4Jmfi{!: 
liJuutlmpCi t "lnmbCinm)l tufiI)Jlp bpl.J.pwiwtllw4wfi 1mauwfi mbuw4wfi 
h}lufiwtlnpn1ul!: UbCiqnqwJ}l qpw wJfi hwfiqn1u t 1.41wCizbm}l 
4n11uCinpnzuwCi u hw4w11wp6 hwmuwfi tmamufibp}lfi :. Cfiq n1mtu L, S L. P 
4tmbpCi [!limpntu bfi wJCiUJbu, nptqbuq]l 4Illllifinpnzuwfi sz m11Jum tJlfi)l 
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hwmuwu pm, lm u sm ntajrrtlibppg wt{bLti bpqwp: ITJnmbfinmp tuu11pl1 
imauwfi pu~l4bu mbuwtiwu, WJUl4bu t1 qptu'.f>plt 6zmmpJntU(l tiw!mtwa t 
P, L u S qbmbpp utiwmuwup M qbm]1 ajtpp]19: Unwt{bt 
Ul4WU1Wqwhwpuwp t tufiqppg tmbbt ubuqnqwjnt{ , bpb n1mubll1 qbmp 
'1PPPI! qmut{mu t PLS bnwutuwG ub2, npp 11bl4J211tU umwgt{mu t 
'111IlilunpnzuwG wubGwubb sz nUJlul(l: '1-pmwpqbup ITJ.nmbGnm]1 tuG1]J1!1 
1mauwu ut1 pwGp bqwGwqGbJl, nJ111Gp qppwnt{nui bu wuguwu ltbtnbp!1 
ajtppp npnzuwG hwuwp: 

UbuqnqwJntl l4UlntJmGbpp bqwuwtiI! hpuut{wa t p tu2 qbml1 llnm ex 

owtu wGllJwG qwu owtu I qbmp unm ~ w2 wGltJwG Ltwnmgthuu t{pw: 
'1-pw hwuwp ubGqm1wu unmwt{npwl4bu qbumpnuwt{npnu hfi 11pnut{ru1 
qbmmu: 4:plllJlbqbl11 pw(infip bqp[l hwU[lfiqbgunu.l bu pl qapu L unwuzb
tnp l4UllllJUllllJ. mqqmu L qbmpu: UupwgGmu bG l4LWGzbU1(! u WJctU t1 
tiintlJlbqbl11 pwGnGp bqp[l hl4btnt{ p qbmpfi, nu111mu bu S-pG u p qbmpg 
qmuqpmu pS nlil11mp.1mG[! (fiq. 4.16w): 

c+awqp}lg bpumu t, np pL u pS lllJ\'llllPJlllUUbpntJ. qwqutjwa wutum

ug hwtJ.wuwp t a-)1: liJUnthbmu lttmJ.pbqblli pwunfi}l l[mu:! hWUJlUqbgGnni 
bu lp nu111PG, UJlWUzbmI1 UJ.UlmJmntJ. nu111mu P qbm]1u, tu!l11w9Gmu l4lWU
zbmg, pwunu)l 411Ill! hu1mu l-]1u, m11qmu S 4bm)1G u I qbmj19 qowq1unu IS 

m1111mpJntU[l : flUlqmpJmUubp lP-mt h lS-ml qwqut{wb wfiltJ111.u11 hwtJ.w

uwp tiwuJ.1 ~ (uq. 4.l6p), )1uti l41wuzbmI1 tlpw I hp l.J.hmbppg mwpt{wa 
qab11I1 hwumtu)lg ltumwgtJ.P z ochufiqwl.J. lthm]1 aj1pp(!: flt'lllll Sz--11 PlllJl t 
mwum 6pzm Ltm1uGn1mzbL UJ.tWCizbm[l L. Gpw tlJiw UUlWUWL m qbm(l: '1-J.llU 

hwuwp '1J.lt4Jlbqbl11 pwunup 411Il[l hUJ.mU bfi z L. s Lt bm bp)lu u u11wuz bm)l 
l4UlllLJumt{ m11qmu S qbmpfi (Gq. 4. l 6q): 

<!,bmn Lu P ltbmbp)lg qwmw1rntu bu hwqwqw110 hwmmu: bpb pn1n11 
bphJ2 qabp{! ~hwmt{bu ubti l[bmmu, Wl4W tuGilltPI! l4btnp t qbpumpG im
abi: UbGqntLWJll ll}UlU1UWU hqwuwtiml <1lnmbGnml1 tuGrwl• LntbmUJ! u1w
hwfi2mu t hwutuwmwpwp bpqwp chuuwfiwq, npp UJ.Wmt'.iwnntj_ qnpouw
tiwumu hwt'.iwtu qpumu tu wt{tw wpwq }lpw4wuwgt{n11 unmwtJ.npntpJwU 
b11wGw'1)1u: 

lJnmwtJ.n1111tpjWU bqwuwltl! qWJWUillU t hbUlUJWtntU: <1l1wuzbUl[I 
mhqwqwJntU bu M qbmnui h www~wipntJ. unmwl{np.iupJWUp '111Iltiunpn
zmu: liJumhbmh I, p u s qbmbpntJ. hw2np.i1wpwp ajtmwGmu bu mbqwfi12l1 
L, P u S ltbmbppG m qmuqpmu IL, pP L. sS nup1mpJmGfibp[I: '1l1wGzbm]1 
6pzm litllluGnpnzuwG qtuwmu wJ11 hptp nu1111npJmGGbp[l hwmtjmti bu m 

l[bmmu (Gq.4. l 7w), ptuJg unmwtJ.np tim1uGnJ1nzuwli hbmL.wfipntj_ umwg-
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~lll u t utuw1Gb11j1 bnm(ilumG (Gq.4. l 7p): bpb tlbp2pGu ubo ~t, Wll}W npn
Gbtll qbm}1 t!b112GwLtwG 11}1ppG wGut12wl4bu umwgtJ.mu t bnwGltJwG Gbp
unuI (t4w.1u1u Gml, bpb M qbtn(l qmGtJ11 PLS bnwGluwu Gbpumu): Utuw1-
CibJ1ll uta bnwGluwG qbUJ.pmu UJ.ttuGzbmp t{pw Gzmu bG m ltbmp bG
f} turu1tJ.n11 1w11nl!, 62mmu u1twG2tm}1 Ltn11uGn1rn2mu[I L. ltp4Gmu hwqw-
11wpo hwmmul!: 

I ,_ 

u lj. 4.16. 0 mn/JOnw/1 JuuIJPft fnt0n1tfl! 
U/fwuz liwft u1wm;wlllip/J b17wuwljm/ 

'1lnmbGnm}1 tuuqp)1 pnihhuG P n1nmntJ.11 bqwGwltl! Gwtunpajtg mwp
pbptJ.nui t GpwGntJ., np uqqpmu nrrnzmu bG npnfiblli qbtn)l qJ1ppg, )luq 
hburn tiru1uGn1mzmu unwGzbmg: QGq nJ1111U, qbm)l qppp)l npnzuwG hw
uwp qwpbl11 t oqmtJ.bt bpbp u bphpl1g wtlbl11 gwGqwgwO- ~tln tl qbmbp)lg : 
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u[/. 4.17. tTJnmliOnmft ftluIJ11/1 1nu)mtif! tfm.nwlfnpmp;wu l;rzwuw[/nl/ 

JuGqppJ:! imaqmu t hhmhJWt hw2nP11wlJ.wCim13Jwup: UbCiqnqwli mb
qwlJ.wJntU bG npnzqnq M lJ.bmmu: "l1wCizbmpCi wupwgCimu hCi 13wtp.wCi
gplJ. Ujntp]lg UJmmpwumtJ.wa 13hpp, oppCim4 unuwpnuw, npp tlpm mhum
CibtJi t1wlJ.hmhpl1 GlJ.wm\imup unmmtJ.npmUJhu Cizmu hCi m 1.J.hmp 11PPPl!: 
UJCinthbmh 1.J.pUJPbqbtl1 pwCinGl1 lJ.mm hUJbtml CiztJ.ma m 1.J.bmpG, hw2nP11w
pwp mqqmtl bCi A, B, C h mJt lJ.bmbppCi m qawqpntll ma, mb, me h wJt 

m1111mpJmCiGbpr (CilJ.. 4.18w): 
<.tmn, UJtmCizbmp ti.Pm unumpil}3p mbt1wzm11dnq, hmunGlJ.bgGmu bG 

Cipm ti.Pm qaqwa mqqm13JmCiGtp(! UJtmGzhmp ti.PW.JP hwuwUJwmmutumCi 
qbmtpp UJwmlJ.bpCibppCi: <.wuGbtntl pn1np mqqmpJmCiCibpp IBM hUIUJ:!Ci-
1.J.bguwCif!, aml.J.mu bCi m qtmn L. mJG mhqmt.Pntumu UJtmGzbml1 itpw, np{! h 

1.J.tl1Gp nJ111CibtJiG (Gl.J.. 4. l 8p): 

? 13 
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u[/. 4.18. tTJnmb[inmft ft!u!JPft tm<tmuf! Pn1nmnt/]1 f;qwfiw[/m/ 
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UbCiqnqwJ}l lp111uCinpnzuwCi hwuwp 1J.}luwbqtu1 pwCinfil1 4Illll! hUJmu 
tCi m 1.J.bm!1Ci, UJtwCizbm[! 4Il1lliCiu11nznui npht btWJpli 4bmntJ. L. ummqmu 
UJntU btwlJ.bmb11]1 up2ngntJ.: 

~ntnmntlP b11wCiw41! hwubUwmwpwp hwqtJ.wribUJ t 4ppwnqmu mb
qwqpwlJ.wG hwlimJpGbpntu, pmli]l np wCi4Jmlilibpp uJ12wG4Jwt qmnmgm
UJ! unuwpIW]l tlJlw h mqqntpJmGCibp]l hhmwqw hWUJ!CilJ.bgmliJ! unwGzb
m]l tf.11w, tuttnti t pwtJ.wlJ.wli]lCi zwm dwuwGwlJ. h tJ.b112]1Ci hwztlntl mwtltu 
mtJ.btP UJWlJ.mu O:zmntpjntG, pw(i ubCiqnqwJ]l UJUlUIUUICi lJ.wu unmwqn
pntpjwCi bqwliwlJ.Cibp]l qhUJ.Pbpntu: UwlJ.WJfi WJli fHHJt t mwwu, wnwlig 
uuwCizbml1 lJ.nquGnpnzuwCi, hw2nqmpJwtlp tntabt l'Tl.nmhGnm]l tulitWPI! L. 
llPW hwuwp, T).ill2utlllU mbqwqpwlJ.wG pwr1uibqm.l wzfuwmbtltu, hwO:wfu 

lJ.l1pwntJ.mu t qpmilllP lJ.wCiqliuwli lJ.hmp llPPPl! nJ111zbtm hwuwp: 
UGguwG lJ.bmbpl1 pwpopmpJmGGbpJ! hwztJ.mu tli hwCimJpUIJ]lCi gwG

g]l n2 UJwlJ.wu pwG bplJ.m unmwlJ.w lJ.hmbp]lg h tJ.hpgCimu umwgqwa 
illpt)JntCipCibp]l u]12P.Ci ptJ.tupwGw4_wG1r 

<l>wlJ. 1.J.wt.l l.Jlmwtp.w4 mbqwGpmu, npmbq hwuwmwpma t111.tPw2w
i.pwqwCi gwCig]l lJ.wnmgnu.l[! wCihCiwp]lCi t, hwCimJp]l qlmqbq]lwlJ.wG hl1t1-
CiwtlnpuwG hwuwp wCig bCi lJ.wgGmu uhGqmtwJpG {!GpwgpCibp: Dputbu 
{!CipwgpCibpp ulJ.qpGwlJ.hm h qtp2CiwlJ.bm b-wnwJmti bG bplJ.pw2wi.l1wqwG 
gmCig]l 1.J.bmhp}! 1.J.wu hmumtlmpbG npnztJ.wa mGgumG 1.J.bmbp{!: 

UbCiqnttwJ]lCi t~CipmgpGbp{! LtiGmu bCi qnpa]lFwJ]lG L pmuntUIJ]lG: 
c+npa!lpmJ]lG {!GpwgpGbpntu UJtwGzhm{! 1.J.nquGnpnzmu bG tltp2]1Gjm 4Jiw 
GztJ.wa hbmhp lJ.hml1G ilJimmCiumCi mqqm13Jmtip, ]lulJ. pmuntmJ]lG J!Gpmgp-
1.ibpnul' J!Um pmunw: <l-npa]lpwJ]lCi {!Ci13wgpGbpG wlig tli lJ.wgGmu wJCi 
rituwtpmu, h11p lJ.btnbpp up2t.. bqwa hlmwqnpmpJmCil! pwlj_tulJ.mGpli hp-
1.J.wp t h pmJl t mml.lm l'.ipzU1 lJ.nquCinpnzbt UJtwCizbUI[!: OppCiwlJ., l: l 0000 
uwuzmwpp hwCintJpmu gwCilJ.mtti t mCibCimt [!Cipmgpp qatpp 2000:-pg ni 
utml.J.wu tr1lJ.wpntpjntGfihp: ltbmbpj1 up2L. lJ.wp6 hbnwtJ.npntf}JntGGbpp 
11tuwmu l'.iztnntpjmG tnbumlJ.bmpg pmuntti ut12ngntJ. lJ.nquGnJ111zntuG wtlhtJi 
qhpmqwubtJi t , pmCi J!Upmgpp <}Obpntl L, I}PW hwuwp, oqmtlntu bG pmun
trnJltli (!UpmgpGbpl1g: 

<l-npappmJpCi J!UpwgpGbpli wGg hG lJ.wgGmu hbmLJwt lJ.bpui; UbG
qnqmG mb11wlJ.wJmu bG ulJ.qpCiwlJ.wG A lJ.bmmu L. lJ.1111uGnimzmu wubCiw-
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bpqwp AN qb"p lltilllDlPJWUp: lilJ.UUlbqbl}l pwGnUp zbq bqp{! htqmu bG a 
qbmpG, mqqmu ]!Gpwgpp wnm2P.fi qbmmu tqwhtlwb" Lwi.pwonajlG 
(Gq.4.19), qb"mu nlll.qmpJmGn h Gzmu wJG uttwfi2tmp. bqJ.lbpmu: q.<)tlwb" 
lllll.11.lllPJWUp mbqw1nuuu bU hbnwlwt.Pntl Lwt.Ptlwb" qb"p bpqwJllnpJmGn h 
umwGmu 1 qbmp uttwGwJP.G ajlpPI! utttuUzbmp tlJiw: ~bmn Lwi.pmu bG 
qn11b"ppp pwp6pmpJntG1! h pbpuwG wG4JmUn: ~wt.PuwG wMJmGpGbpJ! 
qpwGgmu ta uwmJwGmu: 

vq. 4.19. lflifiqnt[WJ/lfi [JUJJU19/J 

'1ltwfi2bmt! 1 qbmmu ltllllUCinpnzmu bfi 1-a qb"p fiqwmuwup, pwfinfiG 
nlilqmu 2-pfi, qbmu 1-2 nlll.11mpJntGJ!, Lwi.pmu h mbqwznuuu bfi 1-2 qb"p 
bplJ.wpntpJmfip, npnzmu qnpb"ppp pwp6pmpJntfi1! h pbpuwfi wfi4Jntfil!: 
3mpwpwfiLJmp qbmmu qwmWJllUU bfi tlb11wqwfiguwfi hwztlmu: flt11P11 h 
hwqwqwp6 lllll.11.Ill}}JntGfibpntl tlbpwqwfigmufibpp mwppb1mtpJntfiJ! Jill
pwpwfiLJmp 1 OOu-p. hwuwp Lutbmp t qbpwqwfigp 4uu-p.g: ~tp2wgfibtntl 
wztuwmwfipGbpJ! 2 qbuuuu' mbqwt.p.ntui.tmu bG hw2nM qbm: '1'ltwfizbtnt! 
Gwtuwtlbp2pfi 4-M qbumtu 4nrtUGnpnzbtnt9 hbum, 4.Punibqbl.P ajlmwqfi 
m.qqmu bfi t1.tp2P.fi B b"wJprnlJ.bmpfi, Lwttimu pbpuwfi wfi4Jmfi£!, npnzmu h 
mbqwlllllltU hbnwi.tnpntpJmfifi m umwGmu bb1 qb"wJpfi wfiqwuum: bpb 
tlbp2pfiu LP qbpwqwfigmu J!Gpwgpp. bp4wpntpJWfi 1/200 uwupg , WU}W 
WJfi gpntu bfi qmqwhbn nuUul.fibpp bqwfiwqntl: Cfiq npntu 1: 10000 h wtlb
l}l uwfip uwuzmwpp hwfintjpfibpp hwuwp pntnp qwnmgmUfibp{! 4wmw
pntu bfi wwwlwt.Pntl, p.uq wfiqwll}llJ! gpntu J!Gpwgpp tlbp2Gwqbmpfi unm 

qm!itlnrt bpbp qwu ~npu 4nrtilbpp tliJ.w: 
f!muntwJP.fi J!Gpwgpp. wfigqwgmUJ! qnpb"ppwJP.fi ]!Gpwgppg mwp-

pbptlmU t fipwfintl, np uttwGzbmJ! 4nrtilfinpnzmu bfi pmunl}l up2ngntl: 
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lJbGqnqwJP.G {!Gpwgpfibpp qbmbpp pwpo11mpjntGGbpt! hwtlwuwpw-
4znmu bU ubq 1!UqhwUm11 qwGnUmf bpqpwlwlflwqwG gwGgp. pwqu
wG4JmGGbpp qbmbpp hwtlwuwpw4znmpJwUp, uwqwJG wUqwll}lll! pwz
}untU bG J!UUl G11wGg up2h bqw<) hbnwt1.n1unpJwG: UbGqnqwjpG ]!Gpwgpp 
uwhuwGwJl1G pwpomGptuJpG wGqwll}llI! Lutbmp t qhpwqwGgp. mtl.Jwl 
hwUntJPP hmuw11 nblltb:PP. qm11tlwb"pp 1/4 uwup.g : 

§ 4.11. fl.f'U'1-f'01'fct-3U"V t;q fl.l::;lJll::;l>fl. ~U"Vot·3fct-C 

~wUmn~wJpG gw!igp mnhqauwU wz}uwmmUpGhpG wtlwpmbtnt9 hb
mn wGgUmu hU mbqwUpp hwGnlJppG, np{! umnpwpwctwfii.tmu t ppw
IllllllPJWG qwu uwGpwuwuGbpp h nb1l1b:}>p hwGntJpGbpp: UztuwmwGpt! 
hpuGwqwGmu ppwqwGwgtlmu t phbnwJP.fi bqwUwqntl hwGmJpWJpG 
hpuGwtlnpuwG h wUguwG qbmbppg: UUguwU qbmmu uttwGzbmJ! lJ.bG
mpnGwtlupmu bG hwUntJPP uwuzmwpp 6zmmpJwG qbupg nl wtlblti 
u}uwtntl, Gptlbl}lpwg!imu hwppwlwi.pp 4bGmpn!ipg pzmp.qp nl wtlbl}l pwU 
2-3 pwchuUuwG zbquwup h qnquGnpnzmu hwGntJPWJpfi h}1ufiwtlnpuwfi 
lJ.bIDbpntl: Uztuwmwfipp 4wquwlJ.b1m1Pm ajlmmu t 2p2wlJ.w mbqwtlwJpJ! 
h Il[lll2ntU, pb mtl.Jwt lJ.wJwGpg hwmqwtqbu np OpJblJ.mfibp{! tqbmp t hw
fimJpbt h mptlwqb"bpp wfiltJmCifibpp m qnpwgmufibpp 411w fiwtuwmbumu 
lwt.p.w6n.ajl @Uwfi qbmbp{!: 

libmbpp, n1mfig tlJiw upwJG ntptlwqb"bpp hwfimJpp fitqwmwlJ.ntl mb
llWI}lltlntil bfi Lwt.p.w6nqbp, qnlqmu bfi Lwt.p.w6llllWJpfi qbmbp, puq WJfi qb
mbpJ!, npnfig hwuwp npnzmu bfi pwp6pntpJntGfibpJ!, qnltlmu bfi UJ}lqbmfibp: 

Untlnpwpwp, h }lPWillllllpJntfiJ!, h nbtlJ.b:}>J! hwGmJpmu bfi «2p2wu 
6wfu» llPillPJWUp: 'l.pw hwuwp 6wtu 6bnpntl pnfimu bG 41iunibqbt.P uJmfiJ!, 
puq w2ntl' UWUlPUll! h lwt.p.wqwp4}1GJ!: 'l.pmuwfi chuuwfiw4 pwfinfip zbq 
hqpJ! htqmu bu uttwfizbmp tJ.pw lJ.wJwfip tqwmqbppfi h hbnwlwt.PwlJ.wfi hb
nwt.lnpntpJmfiG npnzmu gwfigp bqpwJ}ifi pbtb}lp up2ngntl: l:Jpb 11Pmw4}1 mb
unqmpJwfi qwzmmu bpLmu t lwt.p.w6nqp up. qmpp UWUJ!, WU}W hbnwqn
JllllpjntGG IlJlll2IllU bfi u112P.fi L bqpwjpG pbtbpntl h umwgtlwb" WMJillUJ21! 
ltJlqfiwtqwmqmu: 3mpwpwUi.Jmp qbmpfi 11Pmwfibtnt9 hbtnn hbnwlwtlintl 
npnztlwb" hbnwtlnpntpJntfiJ! Lwlflwqwp4Jifintl mbqw1yuuu bfi lJ.wJwfipg: 

~wuntJPtlllil opJbltmfibpp mptlwqb"bpfi wfig bfi qwgfimu uttwGzbmp. 
tlJiw wfiup2wutbu, Lwt.p.w6nqwJ}1fi lJ.bmb11lJ. b"wqmup.g bbtnn: q.n11b"pppg 
upfilh lwtp.w6nqwjpu qbm qwu uIPlJ.bm bqw<) uwhUWUWJpfi hbnwqn-
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pmpJmCin 1.J.w]utJ.wa t hwfintJPP thuuzmwppg L hwfitJ.n11 nq1tJ.wqobpl1 

pCimJPP.9: U.1Ci npnztJ.mu t hbmLJWL pwCiwaLntl 

s s; 2,5.r,;;' ( 4.2) 

npmbtf S - hbnwiw1.pml npnztlllll hbnwtJ.n11m})JntCiCi t, 
m - hwCimJ})P })tlWJpCi uwuzmwp}1 hwJmwpwpJ!: 

fli ll}Wpq wpmwhwJmtJ.wo mptJ.wqobpp qtuwmu (6whp6, uwhuwG, 
})tPntmCibp, wpnmwtJ.wJp L WJtCi) 4.2 pwCiwaLntl npnztJ.wa hbnwtJ.npnt})

JntCil! 1.J.wpbtl1tubmugCibJ_1,5 wCiqwu: 
Pwpl} nbtl1b:P t. zwm mptJ.wqabp mCibgnr1 mbqwCinp hwuw11 upfiiL 

uiPltbmUbpl! L iWtPWGilllWJpG ltbmbp(! illlblfll! t tJ.bpgCibt ubo htnwtJ.n
pntpjntCifibp, 11wfip np WJI} 11tuwmu hwCimJ})tln11 opJblJ.mUbpl! lJ.w.1wCipg 
tJ.wm tu tpLn1u qwu wnhwuwpwlJ. ibCi tpLn1u: "buwCi 11tuwt11mu utmug
Umu bCi wUguwCi l.J.bmbpp })lttll!, BPl! lJ.wpwqwgCill wz]uwmwUJ!i! L lJ.pwpo

pwgfip Cipw 6zmm})JI11.fil! h lm1.uwum1.p.1mfil!: 
3mpwpwLJmP mptJ.wqO-p hwuwp npn2tll1Il iW$.WODI]_wJpCi l.J.bmbpp 

pwfiwl.J.1! lJ.w)utJ.wO- t mptJ.wqap aLpg L wz]uwmwfip{! ltwquwlJ.bpll}IlIJP 
tlinpopg: 01.11qwqlia mptJ.wqabpp 11tuwmu pwtJ.mlJ.wG t npnzbt upwJU 
zp2wqwpaw.1pG 1.J.bmbpl!, pulJ. lJ.npwqpo mptJ.wqabpmu npnzmu tfi wnw
tlbt pGnpnz l.J.bmbpfi WJUU}bU, npll}buqp fipwGg up2L WH!WiWtPntl wGg-
1.J.wgtlllll qpOJ! i2t11tlti pp }1pwlJ.wCi 11PPI!P9 hwumwl1 uwuzmmpp 6zmm})-

.1mupg wt1.tu1: 
Oi ubo opJblJ.mGbpp ll}WtnlJ.bpuwCi hwuwp (tnfibp, tP-nubp, uwptuq-

Cibp t. UIJLfi), untJ.npwpwp, uwhuwfiw\}lwlp.jmu bli ublt ltbmnq, pulJ. UJill.U 
lJ.bmbpl! mbqwqpmu WWWiWlpntl' ll}Whll}tufibtntl wnwplJ.wCibpp ppwlJ.wfi 
iwtlibPI! h fipwlig lJ.Illlulinpnzmun bpltJlti ltllllilbpp Utiwmuwup: liwJwGl1!1 
unmplJ. zwtn wnwplJ.wfibp, npnGp qwuwtl_nptJ.wb" bli wpqbfi hwUqwb" mp
tl_wqb"bpp tip2L, ltwpbtl1 t UmJCill}bU mbqwllllbl wwwiwtlintJ.: U.111utllup 
W2._P1.UiWlPWlJ.WU npnzmuCibp)l 6zmntpjlllfil!, ubowuwuwup, tPllP-P t hw

fintjpp uwuzmwp]l uwhuwfiwjpli 6zmmpjmlipg: 
P.pwqpntpJWG hwlimjpp ctwuwCiwlJ. ubo mzwqpmpJmG t qwpotJ.mu 

lJ.Illlulinpnzltifitpp ll}Wtnltbpuwl11!' 6wl1wlllw1lhUtp]l ]uu1iutpmlJ.Cibp]lG, 
lJ.wump2UtppG, qnpO-wpwCiwJpfi JunllntJ.wlJ.CibppG L WJLG: UJqlajlup 
opJblJ.mGbpp mbllwlltippG wGU}wJuwG npnztJ.mu t iwtP-wa1111wJpCi lJ.bmt-

pntl 1.J.wu hwmmuUtpntJ.: 
<llwq mbqwUpUbpn1.u nbLtit:Pp L ppwqpmJlJWCi hwfimJpP hwuwp 

wGg bCi lJ.wgCimu ubfiqmtwJpG (!UJ)W9l!Cibp, npnGg lJ.bmbpp.g hwlimu bCi 
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h(iwpwtJ.nppfiu zwm iW$.tuOilflWJlifi l.J.btnbp u lajllJ.bmfibjl: Ubfiqnqwjpfi 
f.!Gpw~pGbpG wlill}WJUwGn11bCi lJ.wuiwlJ.gmu bCi hwCimJpWJpG gwGgp l.J.b
~bppli: fl-bJl!b.'.l>p hwfimJpG ppwlJ.wGwgtl_mu t ppwqpmpJUili hwGmJ})P 
nbm hUiuwmbll: ~tutPlll011IlWJi1Ci lJ.btnbpl1 Ci)lzbpG npnzmu bli WJU qbuwt-
1uuu, bpp GpUIUR ut1UictUIUWCiwlJ. hwCiqpuwCimu bu pCinp112 nbtllb:Pp ot.bpp 
hwuUip: PUigp WJq, npnzmu bG lajllJ.bmlibpp pwpopnt})jntGGbpl! qUiqlllp
Gbpmu, pUiupIDpqlibpmu, umnpnmlibpn1u, tUICi2bpp pbpmpJmCiUbpp $.n
tlin!lmt})JntGCibpmu L wJLCi: 

'1ll1lJ.btnGbpp G[lzbpp npnzuUIG hUiuwp pbpuUIG wGILJmGCibpJ! iwtlinu1 
bU ltPlllPbqb]_]l mqqwapq zp2wCip ublt qpntpJwup, untJ.npwpwp z112wU 
aw)u, lJ.UipqUitntl hwztJ.bgmjg U]llllJU Ubl.J. tJ.b11CibpntJ.: '1-pw hwuUip qpnjp 
tnbfll! ll}bl.llJ;! t pb11t.lwb t}lCip qpnjp, pul.J. wUillwqwJp W[ll.llUiltbCimpnlim})
JntUI! illlbtnp t qbpwqwCigp tlbpCitpl1 l'izmmpJUICi lJ.plJ.Ciwll}wm]llJ.llg: 

~bpwqwfigmufibpl! hwzt.lmu bfi tnwGILJmfiwiwtliwlJ.wfi Gtit.ltwpwg
uwfi hpufiwlJ.wCi pwGwahnt.l, Wnlllfig mqqmu umglibtm bplJ.pp lJ.npntpjUIG 
t.1.muwpbl.J.uwfi hwuwp' 

h=dtgv+i-V=Dsinv+i-V: (4.3) 

.!.wzi.J.mulibpp uiwpqbguUICi lill}wmwl.J.ni.J., qpmwlimul! unt.lnpUipUip 
1.J.wmwpn1.u tG Di })b iwtP-wail1ll1, wJL qnpoppp pwpapn1.pJwli Ci)lz)lCi: UJq 
11tuwmu, qnpopu]l pUipapntpJmfin hwtJ.UiuUip ltt}lfip illlt{lwonq]l pwpop1.})

.1wlil!, w JU)llipfi i=v, hbmLUiplllll 

h=dtgv=Dsinv: ( 4.4) 

q_tpUiqUIGgmufitpl1 hwztJ.mul! lJ.UimUipn1.u tfi up.pnzlilii tGl.J.nJp, bqn
pntl]l L lllJL hbajifiUilJ.fibpp wrumuUilJ.fibpml_, pCiiUJ.bu fiUIL. 1.nqUip)lpUUilJ.wG 
p1.uCinCip m hIDmmlJ. CinunqpwuuUICibpp oqfimpJwup: '1-pum1.uGtpp 
wpqjmfipfibpl! L. lajllJ.bmfibp]l hUIZi.J.Uia pUipopn1.pJmfiGbpJ! qpIDfigmu bfi 
hwmmq UWlflJWUlllU: .!.nppqnGUilJ.wCiubp]l up2ngntJ. nbtlib:P]l UJ.WlillJ.bpuwCi 
hwuw11 ump upUib" 1.J.nzm uwmpmml UJ.twfizbm[l tJ.pw ul.J.qpnui wlig bu 
qwgfimu nbtlib.'l>]l pGnpnz qabpl!' 2ppwctiuCiGbpJ!, puptp]l tqpbpJ!, 2phnup 
hmlibp]!, uwfiqtlWOL tunpzbPI! L WJtfi, hbum lJ.wmwpntu nliqup2wpqmu L 
ul.J.wpn1.u hnppqnGwlJ.Uifilibp: .!.nppqnfiwlJ.Uififibpp wGglJ.tuguwfi wupnq2 
qnpol!lipwgp ctiuuUIGwlJ. hwubUUimmu bCi Gl.J.wpt.lwo hnppqnliwltwlilibpJ! 
nb]_]lb:)?p pCiwlJ.wG oLbpp hbm t. J!UI}up2wplJ.uwCi WMJiltUJ;!IltU UI2._PllliW
t{lni.J. umglimu mqqmu: up. 4WJWfipg qbUJ.ll UJiltUJ! })Ill.Jllll1.I1[1i.J.ntu t UIGgGbt 
upUIJU UIJU pwGpg hbtnn, t11p Pill11P mptJ.wqa-tip]! L nb]_]lb:)?p oub[ll!, npnGv 
GlJ.u11.nl1 tpG tunlitlht mtlJwt lJ.wJwCipg hIDfimJruUifi hwuwp, llltwlizhmp 
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t.l.Pw 6)1zm wpmwhlUJUlqbCi L. wzfuwmwap'(! qwquwqhpUinrtJ:i 4rui.U:)lg hw
qwpqwb" iPCihCi mb11wqwfi wnwpqwCibp)l L. nbtlib:}>)l npwqwqmCi m pwCiw
qwqtuCi pCimpwqpbp.I! : 

UuhCi op, qwzmwJ)lCi wzfuwmwCipCibp)lg l[hpwqwnCiwtnt.l, hwCimJpn
Tll! hwfimJpp m4Jw1fitpfi wfig t qwgfimu mpqwqb"bp)l L. pwpopntpJmuCib
PP unuwpqpbp)l t.1.Pw: lijl} unuwpil}}bpf! b"wnWJillU bfi IlP.lllhU mt11ttiw
Ullll' ll!twCizbmI1 tlPw qb"wqpU:wu L. hwfintJ}}WJ)lu wztuwmwCipCibpp 
wMJmupfibp)l ummquwfi hwuwp: fltpqwqabpp unuwp@p t.1.Pw mmzntl 
Uiwm6bfimu ta hnp)lqnfiwqwCifibpnl[ ~wpmwhwJtnqwb" pn1np nq1qwqb"b
PI! L. nbtlib:}>p mwppbpl! (onpwquhp.{!, i.Pnuhpf!, ht11t11wmCibpf!, qwnI1pwi.P
CihpJ! L. WJtCi), qpwnmu hfi opJbqmfibpp wfiqwGmuGbpJ!, pG~Uibu GwL. qbp-
2)1GGbpp npwqwqwG m pwfiwqwqwCi pCimpwqpbp.[! (qjntIJ.bp)l mubp)l 
pwGwqJ!, pw11wpwJpfi pfiwq~nt})JwCi p]ltlf!, qwump2utpp pbnfiwmwpn
fllll})Jntuf!, hpqwpntpJmGfi m ttuJGntpJntGI! L. wJ1u): PwpopmpJmGCibpp 
unuwpqpp t.l.11w wag hCi qwgGmu hwCimJp)l qblll}hq]lwqwu hpuuwl[npuwu 

pn1np qbmbpf!, wCiguwu qbmbpf!, ubfiqntLtuJpCi f!Upwgpubpf!, ll1Pqbmfibpf!, 
UWUlJlUUOlU qpwGgqwb" 2php)1 uwqwpqwqGbpp G)lzbpJ! L. WJtCi: 

<.wCimJJ)P wqwpm]lg hbmn qwmwpntu bu wzfuwmwupubpl1 npwqp 

qwzmwJpa ummqntu L. llltwGzbmp qtp2aw4wa qb"wqpmu' UIWhll!wlibtntl 
hwliwUiwmwutuwa hpwhwaqwqnpuwa pn1np ll!Whwa2atp{!: 

§ 4.12. lufiCllPUlfllUCSlli! Ub'V£2ffRU3t>'V 
SbL).Uq_.PU4U'V ~U'Vffl·3[c} 

lunznpwuwuzmwp hwuwpl[mu ta l :5000, 1 :2000, 1: 1000 uwuzmww 
atpnq )lpwqwGwgqrui. ubfiqntttuJpa hwamJpGbpf!, npnap qwmwpqmu bG 
hbCiwpwawJpfi gwug)l h)luwu qpw: lunznpwuwuzmwp hwamJp)l mbrtw

uwubpntu htawpwuwJ)lu gwugbpf! umhrl_mtmu tu phlll}lltPUltuJ)lu L. u}J.tlb
tPPWJ]lu f!Upwgpubp)l wagqwguwu 6wuwlllwphnq: '-ltp2puubpu qw

lll.wtigt.1.mu bu Uibmwqwu htawpwawj]lu gwug)la ' u)lwgJWl utbmwqwu 
qnnJlilllfiwmwJ)lu hwuwqwpqntu hwamwwJ)la h)luuwl[npuwa qbmhpp 

umwguwu hwuwp: fcTblllpliPtnwJpa L. Ci)ltlhtlipwJpu f!apwgpubp)l wug

qwguwfi t11wawqubpf! Li. ~w1.}uuuubpp tuMJmupubp)l uzwqmul! zw
pwl}Pqwb" ta uw)un(lll q1mfuubpntu: UwqwJa gwa4wgwb" I!Upwgpp wag
qwguwfi ~wi.Pmuutpp wMJmapubpmu, hwumJpwJ)lu h)luawl[npuwu Jm
pwpwuLJmp qbmp hwuwp, umwumu bu llltwuwJ)la x L. y qnnf1IlPawmub

PI!, ]lu~uthu uwL. H pwgwpowq pwpo1mtf}JntUf!: 
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lunznpwuwuzmwp hwfimJpub11p hwuw11 f!Urpuu4mu t uuwuzbmp 
zp2wuwljjl pwnwqmutujpu UjntuwqntU[!: <llttuuzbmp z112wuwqp ~wi.Pbp[! 
1:5000 uwuztnwpp l}bUJPntU {!fiqmu4nui t 40x40uu, llp[! htullWUIWtnWU

fuwlimu t 400 hbqmwpp, l :2000 uwuzmwpp qbUipntu' 50x50uu, npf! hw
liwutwmwufuwCimu t I 00 hbqmwpp L. I: I 000 uwuzmwpl1 qtuwmu' 
50x50uu, npf! hwU:wUiwmwufuwCimu t 25 hbqmwpp: 

<.wCintJptln11 mbqwuwunu1 mwpwmtwa hbuwqtmbpp qnnJl1lpuwm
Citpn4 npnzmu b(i llltWCizbmp wu4wCiwqwpcrn: \.{bp2puu qwqu4mu t Ul

nwugpwjpU u}l2opbwqwlill qp1nubmpb1ip ptlntl wpmwhwJmtlwa wutlw

Cimupg L. hwumJpp uwuzmwppg: Op)luwq, l :5000 U:wuzmwpp llltwCizbmp 
wCiqwCiwqwpq[! qpmu bCi WJUUibu. 39°+6250+28; l :5000, n11mt1139° - bp-

4wJCintpJmCiu t Cl-p)lUlfjl~pg , 6250+28 - zp2wuw4ti hwpw4wpL.limJwu 

wul.LJwCi X L. Y qnnpI})luwmCit11U bCi' wpmwhwJmtlwa 4P1nubmptpn4 L. 
1:5000' hwmwqwqap uwuzmwp[!: <lltwuzbmp wfitlwCiwqwpq'(! 1 :2000 

UWUZUlWpp hWUWp qtliu)l' 39°+6251 +29; 1 :2000 L., tlbp2WUibU, 1: 1000 
U:wuzmwpp wCitlwuwqwpq[!' 39°+6250,5+29,5; 1: l 000: 

.12wnwqmUWJ}Jfi oL.nq UjntCiwqw4np4wb" zp2wuwqubp)1 Gzuwu hw
uwp oqmqmu bfi hwmmq qblll}bq]lwqwU Wll.Jmuwqubppg L. llltwuzbmub

p)l tlPw wugqwgCimu '1-1mp)lzL.)1 pwunu)l up2ngn4: Cp2w uw4ti L. qnnf1IlP
uwtnwJ]lu gwug}J qmuq(lluupg hbmn wfigumu bu pwquwfil.LJm fiwtlnpuwCi 

J!UpwgpCibp)l L. bnwCiJ.umuw tlnpuwa hbUwqbmtp)l mbIJ.wl}Puw uCi )lpbug 

hwpf} mqqwul.LJmu qnn(lllpfiwmub1mt.1.: '-ltp2pCiCib}lu qwpnIJ. bCi qbpgtlbL 
hwliwUiwmwutuwU utbmwqwfi qblll}bq]lwl1wu hbCiwqbmbp)l gmgwqub

p)lg, npnup ll!lllhqmu bu qbnqbq]lwqwu wzfuwmwCipubp)l Uihmwqwu qb

pwhuquwu qwp~mpJmumu : liJCimhbmL. UI1wuzbm)1 tlPw uzmu tu ptlll}ll

iPmwJ)lU f!Upwgp}l qbmbpu J:!UUl n11111wul.LJmu qnnpqpuwmubp)l: libmbp)l 

UlbfJ.Wl}PUwa 6zmmpJntU{! uumtqqmu t upwug u)12L. brtwa hbnwtlnpntp

Jl.llUp, npf! ~wi.Pwqwpqpup U:]12ngnq tlbpgCimu ta U:wuzmwp)lg : '111wuzbm)1 
t{p.w qwnmgtlwb" qtmtp11 hwuwpwl!wtmu bu L. upwug qruw)lu qpntu 
pwgwpowq pwpopntpJmuCibpI!: 

'1-wzutwj]lu wztuwmwupubp)l uqqpmu qwmwpntu b(i qnpb")lpubp)l 

ummqntu, mwpw()p}l mbqwl})lmmu L. qmumu hwumJpWJ)lu h)luCiwtlnp
liluu htuwqbmbp)l mbqwl})lppl!: 

Sh11wCipp wnwpqwubpp bqpwqb"bp)l L. wuhwppmpJntUCibp]l hwfimJ

PI! qwmwpntu bCi u)lwctwuwuwq, pL.bnwJ)lfi t11wfiwqn4: UJu mwppbp
l[mu t mwtuhm.lbmpwqwfi hwCimJp)lg upwun4, np hnp)lqnCiwqwCi wu-

1.LJmuubp[! L. n111qmpJmuubp[! ~ta ~wi.P1.Jmu, wJt qwnmgtlmu tu UitwCizb-
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m)l l{pw qpUJllhqht.P h fipwfi wupwgtJ.wc) pwfinfi)l oqfintpJwup: Ubt:iqnqwfi 

lJ.wJwfi)l l{pw mtJiwqpmu ht:i hqwfi)l h lllIJ.llWlWPP u}12ngnq, fi}ltJ.ht.Ppwg
fintu qpUJ.hpqht.P pwfinfi}l hwppwlwtltntl h 4IlIJ.Ufinpn2mu: lmqufinpn2uwG 
hwuwp hwul!filJ.hgfimu hfi 4)1un1hqht.P pwfinfip 2h11 hqpl! uuwfi2hm}l qc))l 
hbm h q)lmwlJ.fi mqqmu mhqwfip}l 4hm}lfi ' ulJ.qpmu UJ.1wfi2hm}l ohnp}l 4n

tajlm ll}UlillJlDlltJ., hhmn uhfiqnqWJp UplJ.pnuhmpwl!wfi ll}lDlllU1WlJ.ntJ.: ~W

fimjp}l cJwuwfiwlJ. l!htnhpl! UJ.tWfi2htnp l{pw qwnmgmU hfi l!WJWfipg upfil h 
lllJfl lJ.hmhpJ! tJiwc) hbnwtJ.npntpJmfifihpntJ., npnfip mhqwf1PtJ.mu bfi uwu2-

mwpm.f h lwtltwlJ.wpqpfintJ., qhtq}l 4hmhpfi hqwc) IllIJ.rtntPJntGfibpntJ.: 5m
pwpwfivmp lJ.wJwfi}lg lwtlttJ.wc) hbnwtJ.npntpmUUhp}l h phpuwfi wfilJ.jmfi

fihp}l u}12ngntJ. hw2tJ.mu hfi tJ.hpwqwfigmufihpJ!, hhum tq}ll!hmGhp}l pw

gwpnwlJ. pwpopntpJnt!ifihpJ!: ~hp2}1fifihpu UJ.1wfi2hm}l tJ.pw qpwnmu hfi 

hwuwll}wmwutuwfi tq}ll!hmuhp}l unm O,lu lJ.1npwgmuntJ.: ~hnwiwi.tintl h 

IllIJ.llWOpq 2P2W!intJ. lJ.WPJlWgtJ.wc) hw2tJ.hgnljg!ihp]! qpwnmu hfi Uhfiqnqw

JpU hw!imJp}l uwmJwfimu ( WIJ.Jmuw4 4.3): 

~ 
'2: 
"" <=:I 

5 

"" .:;J' 
.c. 
E' 

I 

I 

2 

3 

4 

5 

6 
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4WJWfi 3 
Q.npbflpfl pwpopmp1mun i=I ,35u 
.(.tnwlwitifl qnpbwljflgl! K= IOO 
4wjwClfl Cijlz(! H=l 184,78 tI 
Q.npbjlpjl N 

.(.tnwiJ.n~ fitqqmu .(.npjlqn-
(lnt}lJntCl ptpuwu CiwlJ.wCi 
hhnw~w- wlilLJwCi ll!IillJhlt-
l}lntl D (u) hwuwp gjlw(i 

t.D d (u) 

2 3 4 

132,0 0,0 132,0 

87,0 0,0 87,0 

89,0 0,0 89,0 

52,0 0,3 51,7 

45,0 0,4 44,6 

31,0 0,0 31 ,0 

fitIJ.'lWojlq 
zp2wuntl 
ljWPJlWQ-
tlwb hwz-

lJ.hgntjQ 

5 

!047' 

1°12· 

359°54' 

4°03' 

5°05' 

358°42' 

U'lfnlUW/; 4.J 

Uujlu, wumupjllJ. 
'.:;lwl}lwonrJli pwp6pntJlJntCi v=3, 10 
QS=0°00' 
'l-flmnpq 

'-lhpw-
/a"hpuwli qwli-

llljlljb-
IJwCin-

mp li'1ZI! 
wfiltJmfi v gmun pntpJntCl 

H(u) 
h (u) 

6 7 8 9 

-1°47' -4,10 180,7 6wliwui. 

- 1°12' -1,83 182,9 

+-0°06' +-0,16 184,9 

-4°03' -3,66 181,1 

-5°05' -3,97 180,8 

+1°18' +0,70 185,5 

KA-2 qpllfllhqh1-wtJ.umuwmntJ. w2Juwmht.Pu tpwgumu hu uht:iqm1w
J)1G hwfintjpp UWlDJWU}l UpWJU 1, 4, 7, 8, 9 UJmfiwlJ.Cihp]!: 

4llljlllfi}lg U}lfil h i illtPWOilIJ.WJ}l!i qhmhpu hqwc) hhnwtJ.npntpjmufihp]! 
i Uihmp t qhpwqwfighfi mwtubnuhmpw4wG hw!imJp}l hwuwp fiwJuwmhu

tJ.wo hbnwtJ.npmpJmfifihp}lg: ~JuwJumb1ntJ. UI1wfi2hm)1 lJ.n.quunpn2muJ!, 

mtl.Jwt 4wJwfi}l tq}14hmfihpntJ. lJ.wnmgmu hfi wnwpqwfihp)l m opJhlJ.mub
p}l hqpwqc)hp[! h wGglJ.wgfimu hnp}lqnfiwqwfifihp: 

Iun2npwuwu2mwp uhfiqnqwj}lfi mhqwqpw4wa hwfintjpp dwuw

fiwq wfiguwfi qbmhp}l 11ltPPl! pwg mbqwfipuhpntu npn2mu hfi mq}lIJ. qwu 
hwqwI}wpo hwmmufibpntJ., }lulJ. tltwlJ. mhqwfipfihpnui ' uhfiqntlillJ}lfi ]!fi
pwgpfihpntJ.: 

bfipwf1Phfip mhIJ.wupmu mfihfip A h B hhfiwqhmhp[! (fiq. 4.20) m 

UitWfi2 hm}l tJ.pw fipwGg hwtiwUJ.wmwuJuwfi a h b qhmhpl!: Ubt:iqnqwu mh

qwqpmu bfi uqqpmu A hhfiwlJ.hmmu, qhfimpnt:iwlfnpmu, phpntu w2Juw

mwfipwJ)lfi I}pntpJwfi, hll}mU hfi pwfinfiJ:i 2hIJ. hqpl! ab qc))lfi h 4IlIJ.UCinpn2mu 

B hhfiwqhm)l lllIJ.lllllPJWUp: ~hum pwfinfil! ll}tntnhtnlf a qhm}l 2mP2l!, q)l

mwqu ntIJ.11mu hfi C qhm}lfi h qomu ac nlIJ.MJ!: Ubfiqnqwfi mtqwi.pnJumu hfi 

B 4WJWU, mtJiwqwJntU, b qhm}lg 4I1Illifinpn2mu ba nulllntl, q)lmwqfi ntIJ.qmu 

C 4hm}lu h pwfinfi}l 2hrJ. hqpntJ. q®tu be nlIJ.Ml!: <111wfi2bm}l tlPw ac h be 
nUJlulfihpp hwumtu}lg umwg1jmu t C wfiguwfi qhm)l q)lppJ!: 

Ufiguwfi C qhm)l fi)121! npn2mu hfi A hbfiwqhm)lg h ummquwa fill}w
mwlJ.ntl hw2tlmu fiwh B-)lg, hhmhJWl pwfiwohnlf 

H.= HAJB+dtgv+i-v, (4.5) 

npmhq HAJB --hbfiwqhm)l fi}12fi t, 

d - mptlwc) h npnfihl.P qhmhp}l u}12h bqwc) hhnwtlnpntpJnt!ifi t , npl! 
npn2ljmu t UJ.1wu2bmp tlPw qpw:J>t11In11bfi, 

i - qnpc)~p}l pwpapntpJmfiu t , 
v - onajt pwpontpjntfifi t c qbmmu: 

flpUJ.hu C qbm}l pwpopntpJwfi tlhp2fiwqwfi WJlllJmfip tlbpgfimu bfi A 

h B qhmhppg n1m2tlwc) fi}12hpp up2J:tfil!: Ufiguwu qbmbpp 11ltPPI! npn2mu 

hfi hwqtuI}wpn hwmmun4, untlnpwpwp, UJ.pn:J>. Pn1mnntlfl hqwuwqntl, 

np}l tmpJntfil! 2wpwllJltlwc) t § 4.9-mu: flpnfiht.P M qhmp fiJ:t2l! hw2lfmu hfi 
hhmhJWl pwfiwohntl 

H~ HA1B1c-(dtgv+i-v): (4.6) 
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(' 

A 
/ ' 

/ ' 
/ ' 

/ ' 
/ ' 

~--------~ 
'IA;. 4.2 0. 

lunznpU1UU1uzmU1p ubfiqntLWJpfi hlllfintjpfibJlntU, bpb mbqwfipJ:! pfiU1-
l}bgtJ.U1a t l}wu awal}tJ.Ula wfimlllnntJ. L hwmmufibpp bqwfiwl}ntJ. hfilll}ltu
tJ.np lt wfigUUIU l}bmbpfi npnzbi., WU}W pntJLWUlptJ.mu t hlllUlllJ}}WJpfi hpu
CiwtJ.npUUIU tumwgmu hlllmntl} ubfiqnqwJltfi [!UpU1gpGbpl1 up2ngntJ.: Ubfi
qntllllJ}lfi J!UpwgpGbpfi Ulfig bG l}lllgfimu WJfiutl1ut1 ltbmbpll up2L. n1mfig 
IlPPPI! L Ci}lzb111! GU1tuopnp hlllJUlfi}l bfi: UbGqnqwJltfi J!CipwgpGbpp bpl}lll
pntpJntGJ! llllbmp t qb{llllqU1figl1 1411-pg 1 :5000 uwuzmlllpp I}bll}PntU, 
400u-pg 1 :2000 uwuzmlllpp I}hll}PntU L 2000-pg I : 1000 uwuzmlllpp I}hll!
pmu: '-lbp2pGpu chuuwfiwlt pntJLllltnptJ.mu t Ill llltlhtli, plllfi ubl} UIUQUUIU 
qbm: UbGqm1U1Jpfi J!UpU1gpfibpntl wfiguwfi l}bmbpG npnzmu bG hbmLJWl 
\tbpll}: Cfiplllgpp ul}qpullll}hmmu mbqwl}wJntU bG ubfiqnqwfi L 4Ill1Ulin11n
zmu, pu4 wGguUIG l}bmmu mbqlllI}plllU lilltPWOilI\J! '. '1-]lmwGmu bG WJI} 
qbtn]lfi , llitlllJlbqbtli pwfinfi]l zbq bqpntJ. qbmu mrllnl, U}twGzhm]l tJ.pw mb-
11.lllI}plltU hbnwlwtfl.ntl \tlllU chuUIU1tJ.bGntl l llltPtJ.llla hhnu1tJ.n}llnpJ!llUt! L 
UtnUIGmu U1GgUU1fi ltbtnll U}LlllfiWJ]lfi 1y1ppJ:!: 

lunznplllUwuzmwp ubfiqnqwJ]lfi hlllUntjpGbp]l J}bUJP-ntU, wGguU1G 
ltbmbppg mptJ.wqabpp L nbtlih1>p hwfimJpfi ppwl}lllfiwgtJ.mu t WJGU}bu, 
]lfilll}bu wztuU1mU1GpwjpG hl1t1GwtJ.n11utuG 4htnbppg: UbfiqntLlllJ]lG {lUpwg
p]l ummqulllfi hwulllp, wJG tfl.Uil}ntU bfi n11Lt hbGU14bmmu: fch:itJLWU1phtl1 
qawJ]lfi wfiltWUIPl! lUibmp t qbpwqwGgl1 J!Gpwgpp lllWPlllqb]l 11200 uw
u]lg: QGpmgpp pm.Jtlllmpbtli pwpomGplllJPfi U1fi4llllllJ2Ci npnztJ.mu t 

hbmLJllll pU1CiU16LntJ. ' 
p 

f s o,04 r uu, 
h 'Y n 

npmbq P - [!Uplllgp]l U}lllflWq}lbfi t' hwpjnt{lWl}wu UbmphpntJ., 

n - J:!Gplllgpp 4Illlilbp]l pPtJ.G t : 
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(4.7) 

'1-wzmwj}lCi wziuwmwfipfibpJ! tJ.bp2wgfi b1mg hbmn obnfiwumtu bfi 
tl1fimu U}WJUwfi wl}wfi CizwCifib1mtl llltw Cizbmp tJ.bp2fiwl}U1 Ci qaU1qpt1wfi l! 
(Cil}. 4.21): 

u l{. 4.21. 
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<+LflI-Iu 5 

~UUliUBllLl.01'-[l}Bfil--\, O'l-UUll--UUSbft.UQ.PUliU\, 
~U\.01'-B[l}fl UUUP.\, 

0I}WtntUWU1hrJ.wqpwlJ.w(i hWUillJVI! fibp4WJlllUU hwfi11puwumU t ubO 

mwpwapubpp mbrJ.wqpwlJ.wfi pwpmbqfit1iti lJ.wquuwu hpuuwlJ.wfi bqw

uw41!: UJu hfiwpwt.J.npntpJntfi t J:lfiobnmu 4J16wmbt 11w2mwJpfi w2luw

mwupfibpp awt.J.wtfibpf!, qbp2puubptm uwuuwlJ.Pnpb(i l}lntuw1111ubp1t.J. LW
pnpwmnp w2tuwmwfipfibpnt.J.: f}.w pbpmu t mbqwqpwlJ.mu wpmWilJllllV

JWU tchufiwguwuf! L w2luwmwupp wpmw1111lllw4mfimpJwu qqwtti 

pwpopwguwfil!: 

SbrJ.wqpwlJ.wfi pwpmbqfibpp lJ.wquuwu ppw4wuwgmul! L mblufintn

qpwlJ.wu ulubUwfi, 4wlut.J.w0- pwpmbqwqpt.J.nq mwpwO-pp punlJppg, 4w

pnq bu !l1fibt mwppbp: "UbpltwJmuu 4ppwnt.J.mu bfi bp4m hptifiw4wa bqw

GwlJ.fibp' lJ.nuppfiwgt.J.wb, npp 11tuwmu nbttib~p uiwmlJ.bpntU{! hnppqnuw

lJ.wfifibpnq lJ.wmw11t.J.mu t wfiup2wlJ.wfinpbfi mbqwfipmu l.t bwt.J.wtwtmuw

filJ.wpwlwttiwlJ.wfi ' pwJlll Oll}tnplJ.w-ubluwfip4wltwfi lt ttbltmpnfiwJpu 

qnpbppfibpp lJP.pwnuwup, npnfip hfiwptut.J.npntpJmfi bG I!fiobnmu twpnpw

lllllp tqWJuwGfibpntu lJ.wnmgbt hnpl1qnfiwlJ.wfifibp: 

011wtmuwfilJ.wpfi pp tp4pwlwipw4wu 4wnmgt.J.wapnt.J. fintJCiwlJ.wu 

it mbqwqpwlJ.wfi pwpmbqpfi: Iufi11J:ipl! lJ.wJwfimu t lJ.bfimpnuwlJ.wfi llJlUl

JblJ.gpwJp opbfipnt.J. lJ.wnmgt.J.wO- 011wtmuwfilJ.w11p uiwm4bpntU{! tfl.nluw-

4bptqbt mqqwfiltJmfi UJ1U1JblJ.gpwJp uiwmlJ.bpuwfi, npf! Jmpwhwmmlt t 

lllhrJ.wqpwlJ.wfi pw11mbqfibppfi : v2t.J.wO- lufillJlp tnt.0-ntu!! hwfiqntu t mwp

pbp plllJlfllltpJwfi L mWuJ.mpJwfi ult 2wpp w2luwlmufipfibpp lJ.wmwpuw

Cif!: liJll w2luwmwfipfibppg ublJ.I! tqwhwG2mu t nlJlLnpntu hwfimJpl1 

2p2wu, UJmufibpf! lJ.wlllwpt.J.mU: bfi twpnpwlllllp tqWJUWfifibpnui, umwgpn

Gwp qnpO-ppfibpnq m uwppbpnt.J.: 

lrnU:ppfiwgt.J.wO- L 0-Wt.J.WtWtmuwGltwpwlwipwlJ.wG ubprll}fibpp tnblu

fintnqpwlJ.wfi ulubUwfibpl! mwppbp bu upu.1wfigpg, pwJg wnw2pfi tfl.ml!! ' 

pnpwwhwfintJPWJpfi qnpbf!Cipwg{!, fi11wfig hwuwp fimJufi t: UJfi hwfiqmu 

t 11Cipfiwppnmu lllJl11.W6jlq otqmjl4w4wfi wnwugpnt.J. mbqwltwJt.J.wb hw

llllltlt 1muwfi4wplmlJ.wfi wtqwpwmnt.J. mb11wupjl tmuwfilJ.wp.tiwfi[!: Spt.J.wO

ctwuwfiwlJ.wup2ngjl 1!Gqup2mufibpnt.J. 011wtmuwmuiwpwmjl opJb\J.lllpt.J.P 
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tfl.wlJ.wqwlJ.I! pwgt.J.mu t l.t lJ.wmwpt.J.mu tmuwhwumJp : LmuwulJ.wpuwu 

UJlUhbpl1 up2l.t tqtuppb1mtpjntU{! hw2t.J.mu b(i uwp.iopnp l.t {!Utnpntu WJUtqp

upu, nptqbuqp JmpwpwuiJm11 hw2nJlll 011wtmuwu4wp uwufiw4.lmpbfi 

awO-lJ.P uwp.inpqpu : IOnpwwhwumJptujpu uwp2pntmubpp bplJ.m hwpLwu 

011wtmuwfiqwpfihp{! fimJfitqbu tqbtnp t O-wa4bu uhlJ.I! uJmupfi : 

Uubuwtwt.J.wqmJfi fi4w11whwuuwu 11tuwfi WJfi t , bpp 011wlmfi t.J.w-

1unu t pfipfiwv.tml! ap2m bppmqnt.J., IB 2t11t.J.mu npLt lJ.nqu L LP tfl.nlumu 

pnplpp pwpoJmtpJntU{!: "UbplJ.tuJWgt.J.wO- tqtuhwu2ubp{! up2m p.iwp.imt.J.mu 

bu upuntnpml1 nl \J.WJlllUlllVJWfi hbmLmfipnt.J.: OJlll 11bU!P t.J.bp pwpopwgnq 

L 112tim1 lmuwfipubp{! uml1uimu bu pfipuwptmpu tpntfl.nlubt pnlllJ2p pwpo

pmpJntU{! L pbpt.J.bt bplJ.wJuw4wu m tWJfiw4wa wnwugpfibpp 2mr2I!: 

fctnpa;llt pwpopntpJtufi tfl.ntfl.nluuwu WMJmfipmu 011wtmuwulJ.wpubplt 

UWU2U1Wpfibpf! '1WllUntU b(i Ill UptutnbuwlJ., lmlt rupfiwppnp 4Il11.WJpfi pb

pmu(ibp{!, n1mfip wnw2wgumu ta opJblJ.mpt.J.P ouim114w4wfi w nwfigpp 

nulltw6pq mqqmpJmfipg 2t11muubp, hwuqbgumu bu upl.tumJu 011wtmuw

a4wpp mwppbp uwu2mwpubpp: Ujutnhqpg tqwpq t 11wnfimu, np 011wtm

uwfi 4w11u tpp hb1J1wqw u2w4uwu 11tuwmu, lllhluuntnqpwlJ.wfi ulubuw

JntU tqbmp t uwtuwmbubt w2luw1J1wfipubp, n1mfig WMJnt.Upntu PillllP 

OI}WtntuwfilJ.wpfibp{! pb11t.J.bfi upLUntJU UWU2ll1tupp L JillPWPWUiJillll 011w

tmuwfi4wp Pll mwppbp uwubpmu tqWhtqwup u)lLfint.JU UWU2ll1Wpf! : 

LmuwfilJ.wpuwu wt.J.wplllpg hbllln tmuwlJ.wJwb chmqwt.J.bfifi wfigumu 

t pnuwfilJ.wpltulJ.wu tWpnpwmnpWJllU u2wlJ.uw(i tfl.ntt, npp WP11JlllUpmu 

umwgt.J.mu t mbqmqpwlJ.wfi pwpmbqp lJ.wquuwfi btwJpfi tiJmpbp, oqw
ul.wulJ.wpCibp L 011wtmuwtqnqpmPt.J.ub11: 

bplJ.m ubpI1J1ubpp hwuwp {!fiI}hwfimp w 2luw1J1wupfibpp bplumJlll 

1J1buwlJ.I! qbnqbqpwlJ.wfi w2luw1J1wupfibpu bu, npnup lJ.wmwpt.J.mu bfi wfi

up2w4wfin11bfi mbqwfipmu L upwt.J.npt.J.mu ublJ. I!fi1l11wump wfit.J.wfi mw4' 

011wtmuwfiqwpfibpl1 4wuiwlJ.gmu: Q.bmibqpw4wfi w2luwmwupubpp 

uuiwmwlJ.fi t' hwubuwmwpw11 finup uitwfiwJ)lfi L pwpomfipwJpfi hbfiw

pwfiwJpfi gwfigbpp Utnbqbmu, lllW}lWITTltpjWU ub2 0'1Wtntuwfi4wpfibpp 

4m1ufinpnzmu L lllhlltuJfiwgmu, hnppqnfiwlJ.wfifibpp uiwm4bpntu L pn1_11p 

OI}WtntuwfilJ.w11fibpp pbpntU upLfintJU UWU2ll1Wpp: 

<.tfiwpwfiwJpfi gwfigp lJ.bmbp awnwJmu bfi mbqwlJ.wfi wnwplJ.w

fibpp t4wml1bpfibpf! ltwu mpt.J.wqO-WJpu 4btnb.pf!, npnup uiwpq bpLmu bfi 

011wtmuwfi4wpmu L twt.J. mwppbpt.J.mu m awfiwl t.J.mu 1J1bqwfipmu (6w

riwutw1lhfibpp 4wu wfimwnnuwfitpp Iuwl ubpmlJ.ubp{!, 2pwfigpp 2p2w-

11wpobpl1 wulJ.JmCifibpf! L wJLu) : Swugp WJI} lJ.blllbp{! lJ.nli.tmu bfi ll1wppb-
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pJ1~ GzwGGbp: qbp2pGGbpu mbqwGpmu ~bu wupwgtJ.mu, PWJ9 011wtmuw
G4wpGbpp tlJlw GztJ.mu h hwuwpw4wttJ.mu bu: Swppbpp~ GzwGubp{!, un
tJ.npwpwp, {!umpmu bu bp4wJGw4wG m tWJuw4wu tJ.bpw0wo4uwu qn
mpGbpmu, pwGI1 np WJq qbuwmu Gpwugpg lib4I! 4qwuwlf.nptJ.P lip pwGp 
oqw1muwG4wpGtpmu: UJwwm mptJ.wqobpntJ. mbqwGpGbpmu pnpww
hwGmJJlWJpG uumgbuGbppg wnw2 bp4J.1p uw4bplilltJPP t(pw m11.l111 wu4-
JWG 61.illtJ. qptJ.mu bG 4Illllibpp WJGUJ.llup ~w.pbp mGbgn.q GzwCiabp, npuibu
qp 011wtmuwa4wpabpp tJ.pw apwap umwgl[bG l liu-pg n~ uiw4wu: 

Uz)uwmwapabpp tppnpq aha 011wtmuwa4wpGbpp tJ.bpowGmuG t, 
npu ppwqwGwgtJ.mu t qwzmwJpCi h iwpnpwump wz)uwmwupubpf! upw
tJ.nPilll qnuppGwgtJ.wo tqwGwqntJ.: qbpb"w(imu 4wmwptJ.mu t upwjG WJa 
qbuwmu, bpp pwpmbqn umbqb-tJ.mu t b-wtJ.wtw1muwCiqwpw~w.pw4wa 
tqwawqntJ.: 01ptJ.wqb"wJpa-4nuppawgtJ.wo hwGmJpp qbuwmu qwmw11-
tJ.mu t upwJa qwzmwJpa tJ.bpb"wamu, np{! ctwliwGw4J.i wnmuntJ. hwunu4-
Gmu t bnppqnCiw4waatpp qb"wqpuwal!: Sbqwqpwqwa lf.bpowuliwa wz
)uwmwapGtpa ppbGg ut2 Gbpwnmu ta n~ upwJG tmuwaqwplf.wo op
Jb4mGbpp owaw~mu, WJth mtqwqpw4wG pwpmbqubpntU wwgmgp~ qb
mbqtJ.wo mwppbp mtqt4mpJmaatpp hwl[wpwqpntu' 6wGwlllwphabpp 
b"wo4, pawqwtJ.wJpbpp wa4wamu .• 4wump2Citpp pGmpwqpp, b"wGow-
11.mmCitp, wamwnGbpp mbuwqwJpCi qwqu h wJ1a: ~wgp tJ.bpnhp2JwJllg, 
tJ.bpawuuwG I!apwgpmu 011wtmuwa4wpp t(pw Gzmli bCi Gnp wnw2wgwo 
opJbqmatp[l, p.a~uitu awu WJa opJbqmatp{!, npnap pptCig l}lnpp ~w1ptpp 
htmuwapntJ. ~ta lllwmqbptJ.bt oqw1muwa4wpatpp tlJlw: 

Uz)uwmwapatpp ~np1111pq mtuwq{! htuwpwGtuJpG gwagp. qbmbpp 
)umwgmua t, npa ppwqwawgtJ.mu t q0wqr1wqwCi-UitWawJpa imuw
tnwa4.JmGwtJ.npuwG, mwpw0w4wa tmuwtnwG4.JmGwtJ.npuwG h wawu1-
mp4 tri.wGwqCitpntJ.: ~ntnp WJil tqwaw4utpa ppw4wawg4mu tG iwpn
pwmnp UIWJUwaCitpntU h hpuaqwo ta oqw1muwuqwpCibpp tJ.pw 4wmwp
tJ.wo ~wquuuGtpp 4wu qowqpwqwCi qwnmgmuGtpp t(pw' oqmtJ.ttntl 
umwgpnGwp ~wl}lp~ b"wtJ.w1wllltmwqwJpG qnpoppGtppg: llnwtlt1 6pzm h 
pwpop wpmwllPilllw4wGmpJwUp octmtJ.wo t wawJllmp4 bqwGw4I!, npp 
qtuwmu gwGgp qtmbpp 4n.npqpGwmGbp{! hwztJ.mu bG umwuqwpm opw
qptpntJ., ttb4mpnGwJpa hwztJ.P~ ubpbGwatp}l oqampJwUp: 

Q.0wqpw4wa uitwCiwJpa tmuwtnwatumGwqn11111UI! (Ciq. 5.1) hpuGqwo 
t WJU {!GqmGbtnt}}JWG tJ.pw, np oqw1muwG4wpGtpl1 4tampnGwqwG 4bmb
ppg mwptJ.wb 6wnwqwJpGtpp up2u qwqutJ.wo wGljjmGGbp{!, 4wpbllt t hwz
tJ.bt hwtJ.wuwp mbqwGpp hwUwlllwmwu)uwG waljjmGubppG: bpt t114m 
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bwpuwa tlhpwowb44wo 011wtmuwG4wpGbpp 4tGmpnaw4wG 0 1 h 0 2 qb
mbppg mwut1 qbtajl lintJGw4wG X2 h X3 qbmtpG mqqmpJmuGtp, wuiw 
CipwGg hwmmupg qumwg4ta J!Gtnptlwo qbmtpp ui1wawJpG aj1ppff 
<.wphwa 011wtmuwfi4wpubpp 4bumpnfiwqwfi qbmbpJ! llpwgGllIJ. 0 10 2, 0 20 3 
h WJl qotp{! hwGllltuwGmu bG nlllM hwuuml:Gbpp pwq}luGtp, npnGp mtl.Jw1 
11tuwmu qwmwptJ.mu tG wGup2wqwawnpbG GqwpwhwGtlwo mtqwGpp 
linqtllt qtp qwUlWPllIJ. oqwtmuwaqwpGbpp qpw (Gq. 5.2): llJq owawllllUJ.1-
hntJ. qwqutJ.mu t tmuwtnwatumawtJ.npuwa gwag, npp ut2 umGmli bG qbG
mpnawqwG h mptJ.wqb"wJpa qbmhpJ!, npnGp qn~lf.mu bG mpwGu:pnpuwgpnu 
4hmbp (Ci4. 5.3): Lmuwtnwfi4.JmGwlf.n11ilwG gwGg{! pbpqmu t mptJ.wo 
uwuzmwpp h OwnWJntU hpup' oqwtmuwuqwpGbpp ohwl}ln]:untpJntGGbpp u 
Gpwag hbmwqw hwtJ.wpuwfi hwuwp (Gq. 5.4): 

0, 

I 
7.A;. 5.1. q_<lwqpwljwfi-UJJWfiw;ftfi 1nwwlinwfilj;mfiu11/npnuf 

I 

,I / 
f 

I 
I 

I 
I 

I 
I O,<?-~-o--t 

'Ulj. 5.2. Lnwwlinwfi[f;mfiwtfnpnuf 

I 
0 
0, 

D 
.I I 

'U[f. 5.J. Spwfiu!jmptfwgftnfi [f limlip 
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Swpwawqwa tntuwbmuatumaw4npnt1IU ppwqwawgtlmu t inutlw
LW111nnwl}wJpa qnpappahpntl L. hwmmuatpn qwmw11t1mu bG nz pb hwpp 
oqw1muwa4wpabp}1, WJL bwtlwtwqpmwl}wJpa UJlJ}btabp}l t{pw: Swpw
inuqwG tmuwbnwatumGwtinpuwa WilllJmapmu umwgtimu ta l}bmbpp 
bpbp qnnpajtawmabp' wpug}lu{!, opqpawtn{! L. pwp61mtpJmag: 

Oqwtmuwaqwpabpp i.IPw hbawpwawJpa gwagp ]umwguwa wnw
tlbt 6zqp}lm t11wawq wGtul]1mpq h11waw4G t' ttb4m1mawJpa hwztlfl~. ub
ptawabpp 4}1.pumuwup: camptlwa gwagp l}bmbp}l hwuwp wJa atipwnmu 

r 

0 0 

0 (1 

0 0 l '. 0 

0 

u 

0 

(J 

0 

0 

0 

0 

t oqw1muwa4wpabpp tlPw tmuwal[w1nu
u iWtJiwqwa 4nn1111pawmabpp iwtJimun L., 

hbmwqwJmU, apwag mwpwaw4wa qbn
qbqpwqwa qnnJ1Il}lawmGbpp tlbpwhwz-

0 tjmll{!: '1-pw hwuwp tth4mpnawJpa hwz
tlPi ubpbawabp}l hwuw11 aw]uopnp 
4wqut1mu t apwqpp, np{! qbmtui_t1mu t 

D UbpbawjntU: Oqmwqnpb-btntl u4wpf1 qb-
tnbpp tmuwaqwpw~wtJiwqwa qnnpq}l
Uwmabpp iWl}lmuabpp mtlJw1atpg' ttb4-

o 
mpnawJ}lG hwztlPi ubpbGwa tJ.brnuhwz-

0 ,, () 0 0 tJ.wpqmu t apwag qbllJ}bqpwqwa qnnp-
u '" c• qpawmabp[!, umgamu wahpwctbzm mq

0 
qmuabp L. WJ1IlJmapahp{! mmt}l.u 4unp
qpawmahpp lilUJ.Wqptlwa wrumuwqabpp 

ulj. 5.4. mbupntJ.: 
lnwwhwmwljwq&ft <,paqbpn.J1Il mbuwqp wz]uwmwap-
duu11/mjunufObpft Ii atpn tJ.bpwpbpntu ha oqwtmuwaqwp-

hwt/wplfwO UJfwlizbm atpp oL.tmpn]umpJmaatppa: '1-pw hw-
uwp uLwaqwpn, npp tJ.pw awl}tlwa-azl{wa ha oL.wtJin]untpJwa tapwpq
tJ.wa ljbtnbpn, mbqwtlnpntu bG uumJhl1mnp-tmuwmpwau-'l>npuwmnpntu L. 
uipnJbl[mmu tJin]uwl}bpUJ.tJ.wa UJ.twazbmp t{pw (al[. 5.4), npmbq l}wqutJ.wa 
pwpmbqp uwuzmwpntl wag ba qwgtJ.mu amJa qbmbp{!: Pwpopwgabtntl 
ljwu f12bgabtntl tntuwmpwau-'l>npuwmnpp tqpwan, tiaiUJ.bu GwL. pbpbtntl 
wJa, hwuanui ta uL.waqwpp tPWJLilfl l}bmbpp hwuwmbll_uwan UJ.lwazbmp 
amJawama l}bmbppa: libmbpp hwunaqtgmupg hblilll tqpwap t{pw qamu 
ta qowqpwqwa Pll.PP pbpp L. tmuwl}wJmU: liJI} qnpOmi.mpJwaa tapwp
qmu ha pntnp uL.wal[wpatp{!: UPI1Jmapmu umwanui ta upL.amJa uwuz
mwpp pbptlwa mpwau~npuwgtJ.wa oqwtmuwaljwpabp' mq11tJ.wa oqwtm
uwwuiwpwmp OUJ.tnpl}wqwa wnwGgp}l pbpuwa hbmL.wapntj: 
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Uz]uwmwapatpp tJ.bgb1mJ1Il }umllpf! tJ.bpwpbpntu t 1muwhwmwqw
qamu mpwau-'l>n11uwgtJ.wo oqw1muwa4wpabpp hwtJ.wpuwan: '1-pw hw
uwp oqw1muwa4wpabpp mpwau-'l>npuwgt1wo qbmbpntu owl}mu ta wag
php L. qpwGp ljUJ.gGmu UJ.twGzhmp t.{pw wJaU!bu, np wGgphp{! hwul!G4GbG 
ppbag GmJawama qbmbp]1 hbm: Y.bpwinuaqtJ.wb 011w1muwGqwpatpp 
ub2mhq{! l}mpntu ta 11wawqntJ., qba Gbmmu bqpwJpa hwmtJ.wbpatpn, puq 
Ol}UltntuwaqwpGbpp qmptJ.wa 4tampnaw4wa uwubpa wump 4UJ.gGmu 
llb4!! UJmupa: liJI} bqwGwqntJ. umwgtJ.wa 1muwhwmwqwqbl1 t{pw qinu
qpntu ta mbll_wqpwqwli pwpmbqp 2p2waw41! L. wag4wgGmu l}nnJ1IlPaw
mwJpli gwag: lmuwhwmwl[wqap zp2wGwlt}lg qmpu qpwnmu t a pw11-
tnbqp mtlJwt pbppp hwuwpwl}w1mt1[!, ptJ.wJpa uwuzmwp{!, uwqapuwqwa 
ULWPP pmU111puwa L. up2opbw4waabpp ubpobguwa wGILJmGCibp{!, qinu
qpntU pbpnt}'}Jmaatpp qpw-'l>f14 L. qinuJpa uwuzmwp: 

Otpl{wqbluJpG-qnuppawgtlwa hwGmJpp wz]uwmwapabpp JnpbpnJ1Il 
]untllp{! 1muwhwmwljwqap i.IPw hnppqnaw4waatpp qawqpmua t: '1-pw 
hwuwp 1muwhwmwqwq}laG wupwgamu ta ubaqnqwJp mw]umw4}1.G L. 
nbijlb-'l>p hwamJpf! l[wmwpntu wUtip2w4wan11ba mb11wapnui, 4flun1bqblfl 
up2ngntJ.: PwpomGpwjpU- iWl}lwonqwJpU t1tmbpp hwtJ.wpuwG L. hnppqn
awqwaatpp qinuqpuwa hb.m hwuwmbq qwmwptJ.mu t awL. qwzmwJpa 
tJ.bpinuUmu L. hwamJJlP WJG opJbl}mabpp lflWgmu, npnap ibG UJ.wmljbptlht 
011w1muwGl}wpGbpp tlPw: liJq hwGntJPP chuuwaw4 mptlwqabp ibG hw
amu, pwap np apwap UJ.Wml}hptlbt hli 1muwhwmwljtuqop tlJiw: liJuUJ.ll
untJ., pwpmbqp mptJ.wqinujpa uwun hwat1mu t Ol}Ultntuwa4wpuwa bqw
awqntJ., pulj nbijlb-'l>J!' ubaqnqwJpa hwamJpp up2ngntJ.: lmuwhwmwqw
q}lot!, hnppqnaw4waatpp hbm upwupfi, LPwgtJ.mu t mbqwqpwqwa pwp
mbqabpp UJ.WJUwaw4wa GzwaatrrntJ. L. uzwqtJ.mu qwpupp wpJmabtJi wq}l 
1m<7n1JpntJ., npp w1111Jmapmu 1muwa4wptJ.wa UJ.mml}hpabp[! :qbqwhwp
l{mu hG L. imuwhwmwqwq}lbn tJ.bp t wat1mu untlnpwqwG mhqwqpwljwa 
pwpmbqp: Opnz qht.qpbpntu 1muwUJ.wm4tpatpp 11t11whwpn1un iba 
hwugamu upaiL. tJ.bp2 L_, WJI} qbt.qpmu, UJ.UlJUwaw4wa azwaatp}l aqwp
atpp up2ngntJ. 1muwpqmu ta pntJl 1muwaqw11tJ.wb UJ.Wllll}bpabp{!: liJqUJ.ll-
up pwpmtqabpG wa4wamu bG tmuwpw11mbqabp: · 

liJa qbt.qpmu, bpp mbqwqpw4wa pwpmbql! qwqumu hti awtJ.w1w
L1lluwGl[wpw~wl}lwljwG tui_wGwqml, nhlflh-'t>p hwGntJPI! L. hnppq11Gw4wa
tibpp wagqwgmua ppw4wa~gtJ.mu t ni pb mtui_wapmu, WJL 1wpnpwmnp 
UJ.WJUwGabpntU, iWtPPi inutlwtWLillUWGl}wpwzwtJiw4wa qnpappGbpntJ.: 

Sb11wqpwqwa pwpmtqabp}l qwquuwa awtJ.w1w1muwa4wpwiwtJiw-
4wa bqwtiwqabpl1g oqmwqnpamu ta bpqmul!' uwuGwmuwa (n.mpcpepeH-
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mipoeaHHhIH) L. hwuwll}wp$w4 (ymrnepcanhHhitt): lJwuGwmuwG h11wGw-
4t! pfin(1112 t GpwGntJ., np J;!Wptnbqp lJ.wquuwG wnwUol1G $m1hpt!' hbGw
pwfiwJpU gwGgp tumwgmu[!, tmuwmpwGu.'.l>npuwgpwG, tmuwhwmwqw
qop hwqw12mut! L. nbllth.'.l>p qawqpntUt! mwpwG2wmtJ.wa bG L. t1pwlJ.w
GwgtJ.mu tG mwppbp qnJ1bpJ;!GbpntJ. m 4wmwpll1lCibpntJ.: Oqw1muwUlJ.wp
(ibpp qbpawGmut! 4wmwptJ.mu t 11w2mwJt1G U}WJilwGGt11111u, tlbpawGn11-
ubpp hwmmq 2nltwmGbpntJ.: lJwuGwmuwG t11wGw4}1 qtu.wmu nbll1h.'.l>p 
qb-wqpntU(! l(wmwptJ.mu t mhllwqpwlJ.wG tthlJ.mpnGwjpG awtJ.wtW(W$ntJ.: 
liJq qnpbpJ;!(! pntJL t mwum wtJ.umuwmwgtJ.wa oLntl m1111muutp timgGbt 
bplJ.WJUWqwG U}WPWLWPUfihJ1p (WtPtlllll mwppbpntpjntGubpmu, oqwpu
uwGl(wpGbpp mwppbJ1 uwu2mwpwJUntpJWfi L. 1muwUlJ.wp(tuqwG qnpap
I!P OU}tnpqwl(wG wnwGgpp pbJ;!UtuG hbmL.wupntJ. wnw2wgwo uJuwtGb
pntu: '1-pw htuUWJl lJ.btnbpp pwp6pntpJntGGbpp h owtJ.m1w~w$ntJ. qow
qptJ.wo lmppqnGwl(wGGtpp pwp6mGpwJpU IlJllllPJWG npn2muGbpf! qt11a 
bG qm1Jl1.m uJuwtGbppg L. qmpu (bG qwtltu mbqwqpwqwG pwpmbqGbpp 
U}whwG2tJ.nq 62mmpJWU uwhuwGGbpl19: U}lL.GmJu ctwuwGw4 awtJ.w1w
(W$ml w2JuwmwGp[! mwppbp 4wmw1111qubpntJ., hGwpwtJ.npmpjntG t f!U-
6bnmu pJ1wl(wGwgGbt 1muwbnwultJmGwtJ.npuwu, mpwGu.'.l>npuwgpwJp L. 

1muwhwmwl(wqop hwtJ.wpuwG w2JuwmwGpubp[!: 
n.twt.'.l>p qowqpuwG L. l(bmbpp pwp61m1pJndiubpp n11112uwG hwuw11 

JntpwpwGiJmp umhphnqmJqp tjpw Gw)uopnp G2mu bG up 2wpp pwp6mG
pwJpfi qbmbp, nL ll!wlJ.wu Lnpupg: 'Vpwfig pwp611111pJmuGbpu npi12tJ.mu 
tG GPtJ.bu1pwguwG qw2mwJpG ubpnqub1mtJ.: t5wtJ.wtw(w$p up2ngntJ. 
qawqptJ.wa huppqnGwlJ.wfiGbp[! L. mbqwfiJ;!p tJ.bpawGtJ.wo opJblJ.mut11.u m 
mptJ.wqobp[! l(nfimwqmwJpG Gl(wpGbppg mh1lw$np.m.1u bG tmmuhwmw
l(wqpa, npG wJGnthbmh, hwilwll}wmwuJuwG lJ.bpUintl 6L.wtJ.nptJ.mu t: 
lJwufiwmuwfi bqwfiwqp hpufiwqwfi pbrmtpJmfin pwp6rm1vJmfiGbpp 
npn2uwfi nL pwtJ.wpwp 62umtpJmufi t, uwliwtJ.wuq pwp611111pJntfifibpp 

uba mwppbrmtpJmG mfib9Illl LbnfiwJpG 2112wuut11mu: 
~trmhP2JWL J:lblUllJ:lJl1lGUbppg qbpo t hWUWU}Wp$w4 t11wfiwql}, npp 

wnwfi6Ciwhwm4mpJntUf! lJ.WJWUntU t pwpmbq}l umbqMwfi mwJ1pbp 
$nttbpp upwtJ.npuwu L. up pwfip qnpoppubpp oqmwqnpauwu ipnJuwpbfi 
ubl( qnpappp oqmwqnpWwfi ub2 : <,wuwll}wp$wlJ. bqwfiw4}1. qbuwmu 
oqmwqnpamu tfi pwtJ.w4wCipCi pwpq lJ.wnmgtJ.wap mfibgllll L. pwp6p 
4wpqp 62mmpJwfi oll}mpqwubJuwGplJ.wlJ.wG qn11oppub11: UnwtJ.bt mwpw
amu bG qtnbt fl.nuwuntlulJ.m awtJ.wLtuJpG UIJUlJblJ.tnnp[!, '1-J111PP2(hp aw-
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tJ.w1wqpp£!, qbpuwuwqwfi «4wn1 5bJu» .'.l>ppUwJl1 lJ.nrtupg umbqotJ.wa 
mwptuaWU}LWUWajlp[! L. awtJ.wtW(W$wqppn: q_tpnhp2JWL qnpoppCibpntl 
mbqwqpwl(wu pw11mbqGbpl1 qwquwu hwuwp, npll}bu t1wJpu oqmwqnp
bmu bG pwqiwGgplJ. UJmpbp' oqmuhwqppGbp qwu oqwqpwll}nqlunPtJ.Gbp: 
<!.WUWU}Wp$w4 qnpappCibp[! hCiwpwtJ.npntf:ljlllU bu UlUltPU JumwgCibL hb
Gm11.wUWJpG gwug(!, mpwuu.'.l>npuwgubt oqw1muwul(wpGbpp U}Wmqbp
Gbp[! L. qabt hnppqnGwlJ.wufit11: Oqw1muwu4wpGbpp u2wlJ.uw(i WMJillU
pmu, qnpapppG qgwa qnnpi1PGtuqJ1p up2ngntl umwGnui bG hwmwqwqpb, 
np(! lJlWgtlmu t U}WJUWuwqwu u2wGubJllltJ., mwptJ.mu t 2P2Wfiwq, qn
npqpGwtnwJt1u gwUg L. ljwmwpi.tmu w11mw2p2wuwqwJpG 6L.wtJ.nrm1u: 

t1_bqtnJ111UWJpli mbJuGpqWJp hW2Il'll1lPJiltGGbp[! hpup umbqabgpu 
wtJ.umUWUl bqwuwqntl l(wqilbtm J2Wptnbqlibp, WJil J:ltJ.mu' tnbqwqpw
qwu: ..P-wpmbqwl(wquwqwG qnp{}[!Gpwgp wtlmnuwmwguwli uqqpmup
ubpp un1wqmtilJ. ppwqwGwguwG hwuwp, umbqatlmu bu pwpmbqwqJlw
lJ.wG hwumqwpqbp, qwqutlwa uti zwpp uwppwtJ.n11mufibppg, npnGp pwp
mbqubpp qwquuwu qnp{}[!Gvwgnui 1mamu bfi mwppbp $nqhppu hwuw
U}Wmwu)uwfi wnwG6pG uwuGwtJ.np JuGqppGbp: 'V2tJ.wa hwuwqwpqbpp 
ut2 umGmu bG t1blJ.tnpnGwJpu hwztJ.PL ubpbuwGbp, lJ.nqwtJ.npuwG hwpuw
J1WUJ;!Cib11, awqp(uhp, qawqpuwG wtfumuwm uwppbp L. WJtU : 

UtJ.mnuwmwgtJ.wa up2ngubpp qppwnuwup mbqwqpwqwu pwpmbq
ub1ilt qwquuwG uqqpuwqwfi $m1 hwGajmwGmu t btwJpu tntl.Jw1Gbpp hw
tJ.wJ;!wqpntU[!, np[! pwctwGqmu t t11tp hpuGwqwu Juupbpp' uwJuuwqwG 
tntlJw1utp, mhqwGJ;!p OpjbqmGbpp wf.ltJ.wGwgmgwlJ. L. wzJuwphwqpwqwG 
wGtJ.wGmuGbpp gmgwq-pwgwmpwql1p: btWJpG mtlJwtubp(! lJ.wPil'l bG 
umwgtJ.bL mwppbp ubpnqGbIJ.11tl, WJfl vtJ.mu wl{umuwm uwppwtJ.npn1uGh
PP oqGmJ:lJWUp : 

'VwJuGwqwG mtlJwtGbppG tJ.bpwpbpntu bG qbnqhqpwqwG hbGwpw
tiwJpG gwGgp qbmbpp qnnpqpuwmubp[!, qnnJlllpGwmwJpG gwfig(!, U}pll

Jbl(gpwG, pfi(U}bu Gwh mbqwGpmu qmutJ.nq ll!P4hmGbpp qnnpqpuwmuh
Jll!: "lp4btnwJpfi qbmbpp qwu Uil14hmGbpp wupnq2mpJntGG ppbGpg ut11-
qwJwgGmu t mbqwupp UW}}bilwmp4w4wG unqbl[!, npG mup 4nnpajl
GwmGbpp WilJmuwlJ.P mbuJ;!: U-w)uGw4wu mtlJwtGbp[! umwgtJ.mu bG 
mwpphp bqwGwlJ.Gb1mtJ., nrmugpg tih4I! qbnqbqpwqwG LwqimuGbpG bu: 

<,tGwpwfiwJpG, gwugp lJ.bmbpp lJ.nnpqpGwmGbpp umwguwu hwuw11, 
untJ.npwpwp oqmtlnui bG bnwu4JmfiwtJ.npuwU, pwquwu4Jmuwi.tnpuwG L. 
mpJ.1twmbpwgpwJp bqwGwqubppg: "lp4bmwjpG 4bmhpp 4nnpajluwmGbp(! 
umwfimu bG tnbqWGJ;!ntU (W$btntl upGL WJf). ljbmbpG bqwb hbnwtJ.nptup-
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Jmuub11g, qbaj1 qbmhpJ! mwptlwb lllilfllllpJmuubp)l 0)12L qwqtitlutb hn

ppqnCiwqwu wl14JmCiubpl} L qabp)l pbpuwa wCiltJmuCit11p' tlhpwqwugmu

atp)l L. pwpopmpJmaahpp hbmwqw npnzuma Cill.IUIUlwqntl: liJll qbuwmu 

ll.lPltbmwJliu qbmbpp qnn[llwawmlihPt! mptlmu ta pL.lmwJ)la hwUwqwp
qmu: <lll1lthmwJ)la qhmbp)l wpugtmubp)l, opaj1awmCihpl1 L ptupopmpJma

at11p hwztlntUJ! qwmw}mtU ta hwztln11wqtua hwpuwpwUpat1mtl umwU

qwpm 0}1wqpntl, npl1 w11I1Jmapmu umwamu ta ltnn1UlJ:lawmatp)l gmgwltJ!' 

qwqu4wa (npu uJmaw4at1i)lg: Umu2)1u u.1mawtw ll.IUipn1aw4mu t ltm1wJ)lG 

p)ltlJ!, bpqpnprm' wpugpuCibpll ubbntpJmaahp{!, hpilll[ll}l!' 01lajlawmCihpp Ub

bmpJmlH1bpp L i nppnp1m, pwpopn1pJmuCibpp azwCimqmpJmUabpp: 'Vw]u

aw4wa mtlJwtabp)l qwzmwJpu (Wtpmuahp)l up2ngnlf umwguwCi opl1uwlt

ahp]19 Uhltl! hwaq}mwamu t mw]ubnutm11wqwa hwamJpJ!: 
4llluttlwb WJCi hwaqwuwCipp hbm, n11 mbqwqpwqwu pwpmbq)l 

Ulllhll.Otlllla hpuawqwa Ubpnqa OllWLlllUWUqllljlUl(lllt}llllltWa hwumwa t , 

aw)uawqwa mtlJw1ahpp umlllguwa wnwtlbt mwplllbtlwb bqwaw4a 011w-

1muwhwanl]p)l a1mpbpnt.J. 1muwaqwpwLwtliwltwu iwi.Pmuubpli ta: 
UpqbCi wutlht t , np mbqwap)l utwmqbpu oqwtmuwCiqwpubp)l tlPw, 

J!Ciqhwump qbuwmu, bpltPwiwt}lnpba Ciuwa it mbqwqpwqwa 11wpmbq

atp)l tlPW WJil anlja mbqwCip)l utwlllqhptlwaJ!: '1-plll hwUwp OI),lllt_JllUlll

aqwpCihpp tlPw hbCiwpwuwJpG h ll.IPltbmwJ)la qbmbp)l Lwt}ltllllb qnnrulti

CilllmabpJ! uthmp t tlhplll$n]utlba: <!,bmLmpwp, pwpmbqubp)l qwnmguwa 

hlllUWp wCihpwctbztn (WtPllltlUhIIP hbm Upwu)la, OfllllllllUUiliqwpwlwt}lW· 

qwa hwamjpp l}hUWntU, UlllputtllllO ta qwmwpbt fiwl.. 1JlW9lll9Pi (lll

t}llmlCihp, npnCip hawpwtlnpmpjlllU bfi U1WLPU LillUWfiqwp(tuqlllu UlWUl

qbpCibpJ! tlbpwt}ln]ubt pwpmbqwqpwqwa U}llllllqhpfibpl1: P.uLlllhu hbCiw

pwalllJpG gwagp, wJalllhu tt UW.lthmwJ)la gwaqwgwb pllluwqmpJlllUp 

qbmbp]l qnn1laj1awmfibpp (lllt)lmUJ! atpqwJmUu qwmtu11tlmu t plllpop 

6zmmpJwfi mwppbp qwnmgtlwb-p mfibgilJl (llltPilJlWlttufi bwtlwtwillt

mwqfibpntJ.: 'V11wag qwI11111 bfi upwCiwt qnn}ll})lliwmfibpp (Wt}lmuCibpniu 

mqqmuCibp umgum1 hwztlnqwqwa hwpuwpwuplibp: <!.lllZtllti Ulllpp)l ht· 

pmu unamwctttmu t qpwutptaw, npJ! mll}wqpmu t ltnn1uwammUtp)l nu1-

qtlwb wpctbpfitpa wrumulllqCibp)l mhupntl: tthltmpnCiwJ)lCi hwztlnqwqwU 

hwpuwpwapp btpl1Ci qwphtP t awl.. upwgCibt bwltPi h wJU ctwuwCiwlt 

(Wt}ltlwb t.. lllllll.tllllb- qnnpqJ1uwmCib11J! qqpwntlbCi chull}wtlbup lfpw: 

'Vw)ualllqwu mtlJw1ubpl} ltw1.111Il bU umwgtlbt Ciwt.. h11pnflll ru1wCiwltntl' 

Ciw]uo1mp qwqtitlwb mhJlwqpwqwCi L pbuwml1lt pwpmhqubp)l up2ngntl, 

npJ! qwpbiP t wupnq2ntlPG w4umuwmwgCibi; DpnzwltJ1 btwJ)la Ciw]uCiwqwU 
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mtlJwtCibp qwprtq b(i qpwCigtlbt chull}wtlbup tlp.w' u1rtJmuw411 mbupntl L. wU

hpwdhzmmpJwa qtuwmu umgtlht qawqpuwCi hwpuwpwup: 

.Rwpmhqlt lijllll wag4wgtlrn1 opJbltmCit11)1 gmgtultl! L WJll opJhqmub
PP u1wmqhpuwa UjWJUwuwqwCi uzwufihp~ 111wgt.J.mu bu tlhpowuuwu 

Wpl)JlllapCihpntl qwU tlhpqblllfiJW hhmwqntnlllUUbfllltl: liJI) wz)uwmwup

fibpp hwuw11 CimJGU[bU ubpqpwtltlmU b(i uw)uo1mp hj1ll1U1Wpll1qtlwb mb

l[lllqpWqw(i L pbUwmplt pwpmhqubp: 3mpwpwCiLJmp opJlthm qnqwtlnp

tlnu.'i t npnzwltlt hwuwqwpqntl: Cum hpL.ntJp)la, WJU ipnqmu hwq}1tl pt 

hCiwpwtlnp t wtJ.umutum hqwCiw qa hpp 1 w J (i qppwnm p JlllU, w Jil ptlnui L 

011w1muwCiqwpCibp)l tlbpbwCimu1r Oqw1muwuljwpub11)1 tutlmnuwm tlbp

awamul} 11tnLu i P qmht tlbp2uwqwu 1mamu L rpnpu i P hlJbt qinpoCiwqwCi 

wz]uwmw(ip(ibpp t}lmi: 

OpJhltmCibpp wCit[wCimuabpp gmgwlt!! L. qpwnmuCihpl!, n1mlip wCi

hpwctbzm bu wCigqwgat1 pw11mbqp tlPw, tpwgamu bli t1.t11qbmCiJw 11wz

mwJl1Ci hbmwqnmmpJmCiCihp]l aJmphpntl: Uz]uw}lhwq11wqwa wCitJ.wCimu

UhpJ! qwpnq bu obnp pbptlht CiwL tlwp(wqwG mhqbqwmmatpp.g L Gw]u

ltJilimU qwqutlwb pwpmhqCibppg : .Qwpmbqp tl11w wCigqwgtlwb up zwpp 

UJ hqhqmpJmCiubp qw1mq bu umwgtlht qbpwmbu(wqwfi UJmpbpp.g : 

.Qwpmbqutpp. qwquuwCi l!lipwgpp. hpqp..111.111 ttimm ltwJwGmu t Gpw

linui, np umwgtlwb uJmpbpJ! uzwlttlmu bu tthlJmrmuwJP.u hu1ztlPi uhpb

fiwJmU, npmbq up hwuwqwpqJ1 qbmhp)1 qnnprl'1Ciwmab11l! t[hpwhwztltlmu 

bu tlJmu hwuwqw11qp CimJfi qbmtpp. ltnn11aj1Ciwmfibpp, opp.fiwq, pL.bnw

JPU hmuwqwpqpg mqqwCiltJmU hwuwqwpqp: Pwgp. WJll, t1h4mpnCiwJt1Ci 

hwz®i ubpbGwCibpntl qwmwpt[mu t J!Uqup2wpljmu, lllJU qwu UIJU lmp]l

qnuwqwCip(i lllwmqwGnq 4hmbpfl npnzumfi hwuwp: 'VwtuwUJ.wmpwum

tJ.wo CiJmpb111! dwll}wtlbfi]l mbupntl umgumu hCi qbtuqpuwG wt(mnuwm 

uwpp, np[! qawqpmu t mt11wqpwqwa pwpmbqJ! l, fipw tlp.w wfig4wglimu 

tuCihpwdbzm pntnp qpwnmufi hp[!: 

lIJUuWWitl, tlh1mh)lzJwLtig ljwpbtJ:i t bqJiwltwgCibt, np ctwuwuw4wltJig 

l1CidbCibptumb]uG]lqwqwfi hwuwljwpqntl qnpbCiwqwumu pwpmbqwqpuwu 

J!apwgpl1 Ili pn1np 1.pnqbpJ! qwpbiP t wttumuwmwglibr Uat[ll6bLti t , np wtl

mnuwmwgtlmu ba pntnp hwzt[nqwqwa wz]uwmwCi12CibpCi wJCiu1tu, J.ifiiUJ.bu 

12w11mbqp, pbppbpp. tlhp2uw4wa qmuqpntU!! L mlljwpwfiwltJi npnzuwCi 

fiLt.J.wmwltntl UJ.llllumt1ltubpp tlp.w mutwqpuwfi Gw]uwll}wmpwuumtti[!: 

UnwJdU wt[umuwmwgt[wb (bCi oqw1muwCiqwpCitpp t[bpbwCimu[!, pwpmb

qwqpwqwfi qbGbpwt'1qwgpwJP. [!apwgp(! L pwpmtqabpp umbqauwCi hw-

1.'iwp Up zwpp mhJlblJmvJmfilibp}l hwtlwpmUI}: Sbqw(jJlwljwCi pwpmtqabpfl 
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umbqWwu wtl_umuwmwguwu 6wuwUJ.wphuhppg uhqu t1pwqwu wl{mn

uwmwgtl_wa Ubpnquhp.p UhP1lJ1IllUU t OllllllillUWUlhrtWqptllJ:lJWU Uh2: ~WUl

qwUJ.hU WJ'l puwqwtl_wnmu t obnp pbpl{ht wuhuw2wm hw2nqntpjntUuhpf!, 

pbqmqL wJumtui qhnLu ~hu hwubt tflPtl wl{mnuwmwguwu: 

l).pmwpqhup oqwtmuwuibqwqpmpJWU ut2 wtl_mnuwm uwpphpp 

UbJlllJlUWU ubq oppuwq, hwmqWUJ.bU UlJlWUU~fmpuwgl{wa OlJ:WlillUW

uqwpubpp umwgmilJ! L upwug tl_pw hnppqnuwqwuubpp wugqwgmuJ!: 

Lmuwul.J.wpwhwuuwu chuuwUwq utiwNwtiwu WUJ.Wpwmp oUJ.mpqwqwu 

wnwugpp pbpuwu L mtriwupp nhl.tih:Pp uiwm6wnntl_ wnw2wgwa wqw

tl_wqmuuhpfi 011wtmuwul}wpubpp tl_pw mqq1.Jmu tu nlilIJ.Wtmuwuqwpw

lwt.fl tin~tllliJ. wugpwtl_np mpwuu:pnpuwmnpp tl_pw, npp uJuhuwa uhpl}w

JUigtl_mu t ul}. 5.5-mu: UmhpbnqmJq qwqillUJ. L UpUJwug tl_bpwawal}lUJ. 

IJ:l.1wtqnqpmptl_uhpJ! lJ:Jltlmtl hu l UJ.PllJbltmnptibpp ut2: tl.J.pwu 2-p tl_pw, 

zunphPl{ qntJq-qntJq upwuuwu 6wnwqwjpubpp t.flnJuwqwpo hwmuwa, 

umwgl{mu t tmuwul}wptlnIJ. mbqwupp awtl_wtwajlmwqwJpfi unqtw 

(ul}.5.5w): liJq unqhll! ajlmtl_mu t ~wt.flP.l lJ:Pfl2ilwfip2ntl ochnl{wa oqmuw

JlWJpfi 3 hwuwl}wpqp up2ngntl_: OUJ.hpwmnpJ! ajlmmu t awl{WLW'lllUlUJ

qwjpU unqbl.I! L uibqwzwpctmu oqmuwpwJpfi hwuwqwpqJ! UJ.Pll:PPLWJpfi 

fil!lIJ.lltl WJUUJ.UU, np lJ:Jlll2UUJUP21! uwhp unqbLli uwqbpLntJpmf lltmpi.J.btntl 
upwupg: l).pw hwuwp oqmuwpwJpu hwuwqwpqu wuhpwcth2ui t mqqw

opqnl{ ubq pw11opwgubt L ubq P.2tguh1_, upwctwuwuwq 2wpctbtntl UIJU 

UJ.Pll:PPtWJpfi qap bpl}wpmpJwtlp: liJqll.Jllup uibqw2wpctp hbuihwupnl{ 

awtJ.wtwajlmwl.J.wJpG unqbtli UJUPlliJ.2 uwqbpLnt]f}[! qawaql{P ppwppg 

law.a htnwtJ.npmpJwilp quiutl_nq qmqwhbn ntJllulubpntJ.: ~wpuwpwuppG 

upwglimu bu hplurnJ11l UJ.J111Jhquinp 4-1! (Gq. 5.5p), npmu uibqwlJ:JllllU bu 

oqwtmuwuLwqppJ! L uqwpwhwuuwu pqpnl{ tl.J.pwG 5-1!: <llpnJhltmnp 4-p 

opJhl.J.m}ltJ.mu wupwgi.J.mu t ajiw:ppwquw, n111! uwhuwuwipwqmu t tntJ

uwJpU hnupJ! h UJ.J111Jhl.J.mnpp up2ni.J. wugfinq tntJUWJpfi ubq tJmtU21!: 

tl.J.pwu 5-p tJ.bpLmu mhrtWlJ:JllltU bu Ghq pwgtl_wap 6-ntl wlipwt.flwligbLti 

u1mpl1g UJ.wmpwumtl_wa p}lph11: l).pnzuwup2}1 2wpctmuuhpJ! owtl_wt.wqp

mwqwJpu unqbl.ti UJ.Illl:PP.tni.J. uuipUJ.ntU bu pppbq 6-pu Upwchuuwuwq mb

qwzwpchlht t.muwuqwplwqwu pqpml. tl.J.pwup hwppmpJwUp, npp hb

mLwupntJ. tmuwul.J.wplwl.J.wu pntIJ.Pl! tmuwqwJl{ntu t tntJUP ubq 6wnw

qwJpnl{: U}lLumJU chuuwuwq ol.J.muwpwJtiu hwuwqwpqt1 2wpchuuubpu 

lllllIJ.Wopqntl_, umptqmu bu tl.J.pwupu pwpopwuwt l.J.wu P.2utt' qwJutl_wa 

UJ.Pll:}>twJpli qap pUntJppg (Gl.J.. 5.6): 
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p) 

ulj. 5.5. fltT/l/lll/ntuwO{jwpwJWt/1/1 ujuhtfw{j 

1'.iwnwqwJpp L mr111wtmuwlwt.flp lllJlllJblIUlilTJ hwuqntJgntJ. tqpwup l{b-
1mhp2Jmt 2w11ctn1uubpp wruumupmu, 011wtmuwuLwqpp JntpwpwliLJmp mb-
11wuwu UIJ111:PPLWJllU qap bpqwpntpjwUp, mpl{wa uwu2mwpni.J. UJ.Jlll
Jhlttni.J.mu t tmuwlil.J.wplwqwli pqpntl_ tl.J.pwup. i.tpw: liJutq}mm.{, tmuwuqwp

uwu PllUWJ! LlllUUJltWJl{ntu t n~ pt wuu112wuitu, WUPlliJ.2 uwqbpbum{, UIJL 
hw2nP1lUIPWJl, Uhrt Zh(ltntpntl_: liJUnthbmL, tmuwqw.1l{wa uqwplwqwu 
pnuwl! hwJmwamu tu L umwumu m1111wtmuwu1.twp, npp umu2mwp[! pntnp 
uwubpntu upwtnbuwq t: Ol1l_flWLlllUWlwt.fl}lu l.J.wpbLti t Upwgubt qnnruwuw
UlWlwt.fl, bpbp qwu lfiJlU hWUllll Uhfllltl, npnup lllUbU UlWppbp hWUUllUJ:lJWti 
JuWJPPlubp: ~wmntq wl{mnuwui hwpumpwUpJ! hbppwqwunpbu uf1wgumu 
t WJU qwu WJU hwuipm, wu2wmbtnl{ Ujntuubp[!: U2JuwU1IlTJ hWUlPll! qnnp
ajlliwuiwqpt1 uIDi.wup tl.Jlw l}pl{wa UJ.twuuipljjl i.tpw t.Pn11wqpmu t mwppbp 
hwuumtpJWU nuuiqubp: ~lllUlplubppg ubl{ll upwgntUJ! L. UJmuubpl1 wu2w
UllltU(! 4wmwptl_mu t hl:imlt.Jwt uqqpmupnl{ (liq. 5.7): fl-btlib:PP. quipi.J.wapp 
pwporunpJntliG [!fiqmGbup, oppuwl}, Su: U}lu~L qpnzuwuflzl!, n111! i.J.wpntu t 
OUJ.hpwumpu f!UUl UJ.Jlll:PP.tli, quilii.J.mu t AB wump6wut1 i.tpw, qnnfll1Pliwmw
qpp tl.Jlw w zJurummu t UpwJli ubq hwuipl, ipnpwqpbtnl{ a1 majum: <!.bug np 
'llmzuwup2u wugunui t B ltbm L. uuiumu bpltpnpq pwpomupwJpU wuuip-

129 



6wu BC, up.wumu t bp4JlnM hwmt1~g' 1.pnpwqpbtml wtJ.bll1 hwum a1 zmp}1-
Jug: Uump6wfi CD-p tJ.pw qwzJuwmp upwJfi bppnP1} hwmpm, np{! 4t!mpw

qpp a3 zmppJuf! L. WJLU: UJ1Illm.Upmu UfLWUUl}lqp 4J1w 4t!mpwqptJ.bu mwppbp 
hWUUllll}:)JWU zmppJufibp (fiq. 5.8), [!Uq n11111.U upwmbuwq zmppJuCihilI! 
qqpwJlbgubfi upL.fimJfi pw11amfipwJ}lfi wum}16wfifibp{!: 

[ 

n~, 
~~~~~~-~~r.--~O~l, ~, 

1.} '/ 

A a, 
ulj. 5. 7 <wmfti6lipfl w2Juwm1uupfl uljqpmfipp 

I 
I l I ·I . j , I J, , 

i i . I i 11 

·
1
1 111 I · Iii.!! 

I i1l

1

1
1
.1 I! ! 11 111 1 I 

I,! , i'I i !!I' ii ' I i ! 
!!i ii :i i 111! I . I'. 1 "' I 

I 1111!! !//llr I llil!i 
°&lj. 5. 8. c/JnpWQJ1t/W<} 2Wf1pjufibpntf UjfWUtnpljp 
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<.n1ipqnuwqwuubpp wugqwguwu hwuwp wGhpwctbzm t qawqpbt 

mwppbp hwummpJwG zmp}l.Jufibpp uwMwGwJpfi qabpg (Gq. 5.9): liJq 

qnpal1Ilm:r1mGI! qwmwptJ.nui t abnpntJ. L. Gw}uwmbumu t ntwt:t>I1 ubpb

GwJlllqlllG fiqwpuwfi lllJlllJUU, t.fbp2Jlfipu 1.11wmqbpubpfi wzjulllphwqi1w
qw(i 6pzm UJ.Wmqbpnulabpp pbpbtm GtqwmwqntJ.: 

u/j. 5.9. fTJ1wumft!Jl! qatfwa hnpftqnuwljwfifibpm/ 
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Q.Lfi1'lu 6 

'Gwfuwqbp mb11wtlinfumu pampJWU ub2 lJ.wti lJ.wnmgtJ.wapp Gzw
hwpmu wfiY,wGmu bu mhq wupmu lJ.wmwptlmt qbn11bqpw4wa wztuw
mwCipGbpl!, npnfig up2n9ntl awtuwqap pwaY,npwlJ.wfi qawqpbp}1 hwtiw
owJG npnznui bu qwnmgtlw~fihp}1 pfinpnz lJ.bmbp}l UJLWawjpa m pwp
omfipWJl1a ajlppbpl!: 'Gzwhwpuwfi bupwlJ.w qwnmgtlw~p fiwfuwqaw
JPU qawqpbpl! UJbtnp t ppbfig ub2 UJUlpntfiwlJ.bfi wfihpwctbzm PDlllP 
mit.JwtGhp{! hnppqnaw4wa L mqqwopq hwppmpJmuabpmu l1wnmgtlwa
l2P 6pzm mbqmlJ.wJuwa hwuwp: 

~GntpJwa tib2 mbqwtlmtutlnq awfuwqa}1 bplJ.pwiwtiiwlJ.wfi hpUp[! 
qwqumti bfi Gzwhwptll11l. wnwfigpabpl!, npna9 GlJ.wmtiwup pwfiY,npwlJ.wG 
qawqpbpntti mptlmti hG lJ.wnm9Y,wa12p pntnp mwpphp}l iWtlibp[!: 'Gwfuw
qap pwfitlnpwlJ.wCi qawq11bpp lJ.wqumti umamu t wnwagpabpp Gzwhwp
uwfi hwmwqtuqpb°J!, opp 41lw gulJg ta mpY,mu lJ.wnm9Y,wapp pntnp w
nwfigpfibp}!: Swppbpmu bfi qJluwtlnp, hpufiwqwfi L up2wG4.Jwt qwti tpUJ-
9m9P.i wnwugpubp: 

q.Ltuwtlnp wnwugpubp wGY,wGmti bG bpqm tlinfuUJqwpo mqqwhw
JW9 n111J.ulubpn, npnug atiwmuwup lJ.wnmgtlw~t! qwuwtlnpY,wa t up
ubmpplJ.: liJI} wnwagpubpl! t11ptuG qppwnmti bfi npUJbu lJ.nn1111.Pawmw
Jpa : UntlnpUJpwp qLfuwtlnp wnwfigpfitpn GzUJhwpntu tfi uba [WtPh11 
mfib9nq m pwpq lJ.wnm9tlw~ab1i.P hwuwp L qwll{ntU qbnqbqpwqwfi 
hpupp qtmbpp hbm: <,pufiwlJ.wfi wnwagpfit11a WJfi nUlJutfibpa bfi, npnfip 
UUlUqOnlU bfi qwnmgtlw~11 wpmwppa bqpwqpO!!, }1UlJ. ufiwgwa pntn11 
wnwfi9pfibpt! qn2tlmu ta up2wfilIJwt qwu tpw9mgP.i: tlbp2pautppu 
q}lppfi npnznui ta zpfiwpwpwlJ.wfi lJ.nnpaj1awmWJpa 9wfigp, qbnqbqpw
qUJCi hpuGUJtlnpuwa lJ.hmhpp qwu t}lnqngfibpp qwpupp qabpp filJ.µnnuwtip: 
Unw2pfi L tppn111111hUJPhpntu GzUJhwpuwa chutiwawti oqmY,mu ta mq
qwhwJwgfibpp tqwaUJqpg, b11lJ.pnpq I}bUjpntti' pLbnwJ!1fi: lJwufiwtln11 
qbuwbpn1u qwmwpn1ti ta hpufiwlJ.wfi wnwfi9pfibpp Uzwhwpmu qnJmp
Jmfi mfibgl11l. zbfipbpp gnlJ.nUig: 
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"\Jwfuwqabpmti lJ.wnm9ttwapp lJ.bmbpl1 apzbp[! mptlmti ta 111.WJUW-
awqwa hwppmpJmap9' wnw2pa hwplJ.P tiwpmp hwmwlJ.P tiwlJ.wMwlJ.Pg 

Uw~mp hw· ' ., 

ulJ. 61 

' .., ~ ,, ~: L qbutlt tlbpL Gzwawqtlmti ta qpwlJ.w!i 
Gzwuntt, qhutlt Ghp12L · pwgwuwqwa 
(!ilJ.. 6.1 ): 5mpw12w!il)ntp qwnm9tlw~p 
hwtiwp tiw12mp hwmwlJ.P apzl! hwtiw
UJWmwutuwamu t awtuwqantl mptlwa 
npnzwlJ.P pw9wpowlJ. pwpopmpJwG : 
lJwpm11 hwmwlJ.P tiwlJ.w1111wlJ.P aqwm
uwup mwpphp G]1zhp]1 mhqw1.fmfuntul! 
pampJwG tib2 tlbpwhwztlwplJ.tlmu t 
pwpopmpJmaatpp pwgwpowlJ. hwuw
lJ.wpqmu: 

4wnm9tlwapp azwhwpmua p11wlJ.wGw9ttmu t bphp tiinttbpntl, npnG-
9)19 wnw2pa tlimtmti lJ.wmwptlmu t hl1uaw4wa azwhw11uwa wztuw
mwGpGhpf!: Q.trnqhqpwlJ.wG h]1up}1 4hmhppg lJ.wu1wlJ.guwG mit.JtutGbpp 
hwtiwowJa mht1wapmu qmamu ta azwhwpuwa qLfuwtlnp wnwa9patpp 
11PPPI! L wtipwgamu azwafibpntl: liJu ipnqp wtlwpmmul! 0LwlJ.bp111.mu bu 
hWUWUJWUlWutuwa wlJ.tnntl: 

bplJ.pnJ1Il ipnqmu ppwqwaw9tlmu t lJ.wnm9tlwapp uwfipwtiwua11-
lJ.wJpfi azwhwpnui, npp ctwuwaw4 qLfuwtlnp wnwa9pab11p wupw9tlwa 
lJ.hmbppg GzwhWJllllU bu wnwuop(i zpCiwpwpwlJ.wCi PtnlJ.Cibpp L 4wnmg
tlw~Ghpp LWJawqwG L bplJ.tuJGwlJ.wfi wnwagpfibpt!' upwchuuwawq fizb
tntl awfuwqawJpa fipzbp[!: 4wnm9\j_w~p mwpphp}1 ipnfuwqwpo qwuw
tlnpntpJmfia npnzl11l. uwapwtiwuaplJ.wJpa azwhwpntti{! lJ.wmwptlmti t 
npnzwlJ.PnpbG wlJ.bLti 6pzm, pwfi qLfuwtlnp wnwfigpfihpp azwhwpntti{!: 
bpt, unY,npwpwp, qLfuwlJ.np wnwagpatpa npnzmti ta 4-5uu ufuwtnlJ., pulJ. 
hpphUCi wtlbLti lJ.mqpm, WUJW wnwug12atpp uwfipwtiwuCiplJ.WJpa Gzwhw
pnttil! lJ.wmwptlmti t 2-3uti 6ztnntpJwtip, bpptUfi wtJ.bLti 6pzm: 

bppnpq tPnttfi navwamu t zpaunamwctwJpa wzfuwmwfipabpp qhn
qbqpwqwa WUJWhntluwa qnpO!!apwgfibpntl: 4wnm9tlwapabpp hpupbpp 

, qwnm9mtipg hhmn Gzwhwpntti L wupw9fimti bfi unfitnmchuJpa wnwa9p
fihp[! L mbfuantnqpwlJ.wfi uwppwY,npntufihp[! pbpntu fiwfuwqawJpa ajlp
pp: Uztuwmwfipubpp lJ.wmwpuwa WJU tlmtl.I! UJWhwG2mu t WUJwlmtlhL 
qbnqbqpwlJ.wfi iWtlin1tifibpp pwpop 6zmmpJmfi: 

liJuUW.unlJ., lJ.wnm9tlwapCihpp Gzwhwpuwfi chuuwfiwlJ. fimJall{tu 
ll{WhUJwattmu t qhnqbqpwlJ.wfi wzfuwmwCipfibpp {!aqhwfimp ulJ.qpmfi12l!' 
{!fiqhwfimpp9 qbUW. tiwuawY,npn: 
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§ 6.2. "VCU<!.UPUU"V UCivUSU"VJ!"VbPf\ q.t;fi'l-bQf\U4U"V 
"VUivU"lUSPUUSfiMJC 

5wGqwgwO- zl1Gw11wpmpJwG hwuwp qbnqhql1w4wG GzwhwpuwG 
wz]uwmwGpGbpJ! hwGqpmuGmu bG mbjufintnqpw4wa qn11ouGpwglitpp 
pwqqwgmgp~ uwu: 'GpwGp fiwJ:unpqmu bfi gwfi4wgwO- 4wnmgqw0-pp 2P.
Gwpwpw4wG wzjuwmwfipfihpp 4wmwpuwfi tJinqhppfi, nlllb4gmu Gpwfig 
L hwugfimu wqwpmpfi: Untlnpwpwp ppwqwGwgqmu t qwnmgqwO-pfihpp 
pfi~tqhu UJtwGwJpli, WJfitqhu t1. J!Um pwpopntpJwfi Gzwhwpmu: 'Gzwhwp
uwfi wzjuwmwfip(i hpp 4wmwpuwfi itwuwp wfihpwcttzm b(i hbITTLJWl 
(j jntpbpJ!' 

qwnmgqwbpp qtJuwtlnp hwmwqwql10i!, 
ctwuwGwqwtlnµ L octwGqwq 4wnmgqwapfihpp 2P.fiwpwpw4wG 
qtJuwtlnp hwmw4wqpcJn, 
qwnmgqwO-pl1 lunznpwuwuzmwp pwfitlnpw4wa qO-wqptp{!, 
zpfiW[lW[lWqWfi h[lUIUJWpWqp IllflflWOpq UJlWUWtlll[lUlUU ] :500 
uwuzmwp}l Gwjuwaj1ot!, 
umnpqtmGJw hwqnp.qw4guwfi mriPG bpp L 4wnmgtlwO-pGhpp 
hwmwlJ.wqO-hpJ! L UJJlll:PP.tGbp{!, 
qbnqbq]1w4wa Gzwhw11uwG gwGgp hwmwqwqp0-1!: 

~h1111hpzJwt tJiwumwf:}rwbpp h}1uwfi tlPw 4wmwptlmu t fiwJ"uwqO-p 
qbnqhq]uu4wfi Gwfuwll}wmpwummUJ!, npJ! fihpwnmu t ' 

4wnmgtlw0-11p qtJuwllnp L hpuGw4wfi wnwfig11Ghpp qhnqhqpw
lJ.wG Gzwhwfluwfi gwfigp 4tmh11P. hhm lJ.wUiwlJ.guwfi mt!Jwtfib
pntl Gzwhwpuwfi qO-wqpbp}l lJ.wqunnY, 
qbnqbqpwlJ.wfi Gzwhwpuwfi wztuwmwfipfibpp lJ.wmwpuwG Gw
fuwqO-p uzwqmu: 

4wnmgtlw0-pp Gzwhwpuwfi hwuwp mtlJwtGbpp Gwluwtqwmpwu
umtUJ! qwmwptlmu t qpw:pp.4w4wG, wfiw1JimP.4 L qpw:pnwfiw1pmp4 
bqwfiwqGtru1tl: q.pw:P}14wqwG fiwfuwtqwmpwumuwfi ctwuwfiw4 pntn11 
wfihpwcthzm mtlJwtfibpJ! (wfili.JmfifihpJ!, hbnwtln1m1pJmfifibpJ!, qnnpajl
fiwmfibpJ! L fil1zhpJ!) npnzmu bfi hwmwqwqahppg: q.11w{lp4w4wfi fiw
fuwtqwmpwumuwfi 6zmmf:}JntfiJ! hpufiwqwfimu qwJutlwO- t hwmw4wq0-p 
uwuzmwppg L npnztlmu t' 

Cl=oM (6.1) 
pwfiwoLntl, npmhq' 

8 - qpw:ppqwqwG 6zmntpjwfi uhO-ntf:}jntfiG t, ll[lJ! untlnpwpwp 
J!Giµuuttmu t o,2uu, 

M - f:}tlWJpG uwuzmwpp hwJmwpwpfi t: 

134 

q.pw:pp.4w4wG hqwGw4ml Gw}uwtqwmpwuumu.lJ! hwuhuwmwpwp 
w(lwq mw!lJ.u t wGhwpcthzm mtlJwtGh[l, uwlJ.wJG WJU ljjlpwnmu bG WJG 
qbtqphpmu, hpp ~P. tqwhwfi2tlmu pwp6[1 6zmmpJmG: P.p 6zmmpJwUp 
wuhGwpwpopG wGw!lJ.mP,4 bqwGw4ntl Ciw}uwtqwmpwummuG t, n[lp 
qbtqpmu Gzwhw11uwG wGhpwcthzm mtlJw1.GbpJ! umwGmu hG hwztlwp4Gb-
11l1 up2ngntl: q.pw:pnwGw!lJ.mP,4 hqwG4J! tlbpnhpzJwl hf14nt hflwGw4Gb[lp 
up2L qpwtlmu t up2wG4Jwt qppp, npp ctwuwfiw4 wfihpwctbzm btwJpfi 
mtlJwtGh[lp up UWUJ! tlb[lgfimu b(i hwmw4wqO-}lg qpw:pp.4nphG, pu4 UJlllU 
uwuJ! umwfimu hwztlwplJ.fib[lp up2ngnq: 

'GzwhwpuwG wzjuwmwGpGbpG p(lbGg pntlwGqwqmpJwt.lp hwqwaji[l 
hG hwGmJpwjpG wzjuwmutGpGhppfi: <.wGmJpGhpp ctwuwGwq wfili.JmG
Gtpu L hbnwqnpmpJmGGhpJ! ~wtJitlmu hfi, p.u4 GpzbflG' npnztlmu, wJGpG~, 
Gzwhw(luwG qhtqpbpntu wnw2P,GGbpJ! 4wnmgtlmu hG, p.u4 GpzbflJ! mb
riwtJintutlmu pfintpJwG ub2: .QwGp ll[l hw4wnwlJ. qnpO-llllntPJntGGhpG lllll
TlP9 wtlh!lJ. qcttlw11 bG 11pwqwGwg4mu, hbmLwpwp GzwhwpuwG wz}uw
mwGpGbpG wtlbtP pwru1 bG, pwG hwGmJpWJpG: 'l-pw hwuwp Gzwhwp
uwG wzjuwmwGpGbpp 6zmmpJwG npnzntUJ! hwztlmu b(i 4wpLnpwqmJG 
}uGqpp, npJ! tmO-tlmu t u}uw1Ghpp tnhumpJwG pwGwoLh[lp up~mgntl: 

§ 6.3. UU"VPUUUUUlfUf\4U3fl"l, "VCU<!.UPUU"V 

tiCSffHu301' "VQ 

lfwGpwuwuGpqwJpfi GzwhwpuwG 6zmmpJntGJ! qw]utlwO- t up zwpp 
qnpanGGbppg, npnfigpg qwpLnpwqntJGGtpG tfi mb]ufinv1qpw4wa hwz
tlwplJli, zpGunGmwctwJ}1ti wz]uwmwfipfibpp L. qhm1bqpw4wa Gzwhwp
uwG 6zmmpJmGGbp[_l: tfFb tlhpnhpzJwt qnpanfifibppg wnw2wgwo u]uw1-
fihpJ! hwztlbfip ll{WUlwhwqwfi L wfiqw]u, WUJW uwfipwuwuG}1qwJltfi Gzw
hwpuwG up2P,G pwnwqmuwJpG u]uwm' mu.a, 4!lJ.G}l' 

npmhfl' IDq - qbrnibq}1wlJ.wG GzwhwpuwG wztuwmwGpfihpp u]uw1G t, 
mtn - mbjuGntnqpwqwG hwzt[wpqGbp}l uJuwm, 
m2 - zpGwpwpwlJ.wG wz]uwmwfipfibpp u]uwm: 

(6.2) 

Q-hnqbqpwqwfi wz]uwmwfipfih}lp gwfiqwgwo 4wquwqbputmu ~p. 

4wpn11 utw4wuhgfibt mb]ufintnqpwqwfi hwztlwpqfibpp L. zpGwpwpwqwfi 

135 



wzluwtnwfipfibpp utuwll!, uwlJ.tuJfi Y.wflllil t uwhUwfibt qbru1bqllwqtuu 
fiztuhtupUWU tuzlututntufipfibpll UlutuJ}l WJfilajmp UbOntpjntfi, IlllU:lbUqll 
qbp2pfiu tlifip hfiwpwtlnppfiu ipnpp h ~WUilJlWl}wnfiw wtqwqw qwnmg
tlwbpp tuUpntpjtufi h bpqwptulJ.bgmpjtuG l\_pw, WJUl1CipCi, 6.2 ptuCiwownU 
wphwuwphbt ll1q ubbntpjntfiJ!: 

bupw:rn1b1nq, np ~ m~, + m: = fi. z, n11tnbq Ci.z f)lllJLWtn}lhtP zpuwpw

pwqwfi utuwtfi t, qwflllil bfip hwztlbt, np lJ.hp2pfipu L. qbnqbq}lwqwfi tizw
hwpuwfi wzfuwtnwfipfibpp UfuWUl up2L. qnJllli)Jntfi mfip hbtnhJWl tlP!Sw
qwqpwqwfi qwum' 

fi.2= t mq, (6.3) 

nptnbq 1 qnpmulJ.pgfi [!fiqmfimu bfi Gzwhwpuwfi UJ.WhwG24.rn1 rSzmmpJw

CtJ! htuUWUJ.WtntuufuwG: .!.wrSw£u fi.2 ubmupjntfifi pfi1µ11Gm.U bfi npu1tm qbn
qbq}lwqwfi Uzwhwpuwfi wzfumtnwfipfibpp uwhUwfiwJpfi utuwt, npp 

hwuwp t-fi nGqmfimu bfi hwtlwuwp 3-p, WJupupfi' 

ti. 

m = _l_ : (6.4) 
q 3 

UJuuibJi I]Jitnwpq4,wb bfi qbm1hq}lwqwfi UzwhwpuwG wzluwtnwfip
fihpp 6ztnmpJwfi hwz4,uwfi upwJfi J!fiqhwfimp uqqpmfipGbpJ!, qwtq4,wb 
qwnmgqw<)pp wupmpJWfi pfimpwqpp tll1w qhllilhq}lwqwfi Uzwhwpuwfi 
wzluwtnwfipfibp}l wUUzwfi wqqbgmpJwfi UJ.WJUUlfififibpp hwuwp, Gzw
hwpuwfi azmntpjntfiJ! hpufiwqnpqmu t qblll}bqjuuqwfi wzluwtnwfipfibpp 
qwtnwputufi fiwluwqbmu, Illll! qwqUmU t zpfiwpwpntpjwfi pwfi4,npwqwfi 

Ciwfuwqbp uwuJ!: 

§ 6.4. "UCU~UPUU"U UCluUSU'W!"Ubf'P SUPf'bPC 

Q.blll}bqpwqwfi Gzwhwpuwfi w2fuwmwGpfibpJ! Ghpwnmu bG mp4,wb 
hpqwpmpJwfi qbp mbqtul}pntU tnbqwGpmu, tnpt.lwa uhbmpJtuG wfiltJmG

fibpp qwnmgmu, Gpzbpp tnbqwtflnfumu pGntpJtuG uh2, UJ.tuhwG24.111l. pt
pmpJmfifibpn4, qbbpp h hwp-pmpJntfifihpp qwnmgmu, Gpzbpp tflntuwfi
gmu tflnunpwq qwu unGmwdtujpG hnppqnfi L. WJt6: 

1. 9-0-hpft ljwnmgnufp mliif WUJ!mtf 
Cpfiwpwpwqw(i UJ.Ptu4mpqtuJntU mptlwb bpqwpmpJWfi qbp mb

IlWilJllltU{! tnbqwfipmu zwtn hwl'iwfu hwGajuqmu t CizwhwpuwG ctwuw

Gwq: IuG11lJ111! qwJmGmu t Gpwfimu, npUJ.buqJ1 Gwtuwq<)tl_wb qbp hnppqn-
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CiwlJ.wfi bpqw1mt-pJntGJ! qwnmgtlP mpqwb php mqqntpJlllUp: bpb qwnmg

uwfi pUipop 6zmntpJmfi ~P UJ.WhwG24,mu, wu1w ummqtl_w<) ~wtflp~ uwp

pn4. (l4.IlllllJ.WU1JW duiUJ.tutlhG, ~wiphppq) m11tlwb bpqwpmpJtufi q}lb'r! mb-
11.Wl}PiltU bfi wnwfig nup:111wG: SbqWilJlUUIG ummqntu{! lJ.wmwptl_mu t 
ljjlqfiwlJji. ~WtPUUJUp : 

UJG qbtqpbpmu, bpp UJ.whwfi2tlmu t tiwnmght qbp bpqwpmpJntfil! 

mptlwb azwmpjwup, 4,wp4,mu bfi hbmhJllll 4hpUJ.: "'Uwfuwqbl{Illl qbp So 
hnppqnGw4wfi UJ.PllJh4gpwJpg wfigfimu bfi mptl_wb ntI}fllllf)JWUp qbp pbp 

hpqwpmpJwGJ!' umgGbtntl !)bpntf)Jtufi hbml.twfipntl m11.11mu hbtnltJUll pw
fiwolilltl_ · 

(6.5) 

nptnhfl h - qbp uqqpfiwqbmp L. tlhp2Gwqbmp up2lt tl_bpwqwfigmuG t : 
UmwgtlUJb mqqmuG wtJbtwgGmu ta fiwfuwqihujpfi q<)p ubbntj)JWUJ! 

lt umwfimu mpl{wb qbp pbp bpqwpnt-pJntGJ!: 

A 

n "'Ubpl.J.tuJntUu, qwnmg4,w<)pfibp}l I 

8 
6zqppm Gzwhwpuwa duluwfiwlJ., Gzw-

~ 2 
fiwqwllt bplJ.wpmpJwfi qbbpp lJ.wnmg-

;:,/ uwfi hwuwp lJ.PpUlruUU bG tntUUlhbnw-

~ g' ~Ultflb11: 
13 2. U-wjuwqO-w1ftu wfi/jjwfi ljw-

ulr 6.2. uwjuwqow;ftu 
wliiJ.Jwu ftwnmgnufp 

nmgnufp 

luGIJllpJ! qUIJtufimu t Gpwfimu, 
np pfintpJtufi ub2 mp4_w<) lJ.bmmu httu

Jl1fi nup1mpJUifi fiqwmuwup qwnmght 
mp4,w<) uhbmpJwup wfillJmGJ! lt 

umwgtl_w<) nup1mpJmfiG wu11wgUbt hwumwu1mfi qwu ctuniwfiwqw4,np 

qbtnntl: '1-pw hwuwp phlll}JltPtnl! mh11w4wJmU bfi C wfi4.Jwfi qwqwpmu 

(Gq. 6.2), I]JimwlJ.G Illll.Ilntu httuJpfi CA IllillllllPJtuG tlPw Illll.Iltuol1q l}pntp

JWup uiwh4,UI<) UzwGwonT\Jlfi lt hnppqnfiw4wfi ZP2Wfin4, 4,bpgGmu No 
hUiz4.hgmJgJ!: <.tmn hwzttmu bfi GwfuwqihujpG wGltJwG hplumllll lllil

IlillPJWfiJ! I]Jimwfitwu qpmwfiuwfi wnwfigpp l}PiltpJtuGJ! hwuwUJ.wmwu

fuwfillll N hwz4,bgntJ91!: 

N=No - Pw9 qwu N=No - Pc1wiu• (6.6) 

nptnbJi i3w2 h i3c1w1u - w2tul}IlI}UJtufi qwu owfutuqllI}UJWfi hnppqnfiwqwfi 
wGltJmGG t: 
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UJfimhhmL. WUU}UlfllllJP 1.4mmmu114_ hnpl1qnuw4wu zp9wu11 tlh11Cihpl1 
qpnCi qfinu1 hfi N hwztlhgmrnP. 4._pw L umwgtltuO- m1111mpJwUp, qnpO-l112pg 
CiwJuwqowJpfi S hhnwt1.111unpJwfi 4._pw, Ju1.pmu bu B1 4hmt1: UCi4.JwCi tiw
nmguwCi WJil uwun 4mqumu t mnw2l1Ci ltlrnw(i4_wqp: <.hum ajlmwltfi w(ig 
bu 4wgfimu qhCipp4_, tPllPl! 1.4mmmu L. h114PJ1JUl 4lmwu4_wqn4_ uzmu B2 4h
mn: flpnfihl.P B 4hmp tl.hr2uw4wu ajlppp 4qmut1.11 uz4_wo t11ltm lthmbpl1 

uh2mh11mu: liJil 'lhll!Pllltl p wultJntlip qhpo 4UifiP. 4nwuwgtinu u]uwtlig : 
<.n11pqnuw4wa wu4Jmuuhpp 4wnmguw(i ch.uuwliwlj, zwm qhuwh

pnttl, wnw2w1111t1.mu t npnzwlt11 nzmm:pJmfi : b(ipw'lPhup 1.4wh1uu2t1.m1 

6zmmpJmun hwtl.wuw11 t mp. }mlt phru:µ1tliml1 tl.bpuhpl• l'izmmpJmuu t t: 
liJil llhUWnttl utl.wqfihpp n ptll1 L. 4_hpnhl12JWl t1hont13Jmufih11l1 Up9L qnJmp
JntU 4mfihfiw hbmltJWt Uwphuwmpqwqw(i ltWl.lll!, 

npmhrt.Pg' 
,2 

n =2-, 
mµ 

(6 .7) 

(6.8) 

Spl{wo 6zmmpJwtlp wCi4.JwCi tiwnmguwCi ctwuwfiwlt, wnw2l1Ci 4P.
uwfitl.wqntl. B1 4hmp wupwgmupg hhmn, 4wmwptl.mt1 hCi 4wnmgt1.wo 
ACB1 wu4.JwCi zwtJlmtlp 6.8 pwCiw6Lm.J. UPJ1zt1.wb Ci4_wqCihpp ptl.Pu hwuw

u1wmwuJuwCi L. umwCimu wultJmCi P' u}12pu Cizwuw4mpJmG[!: 'UwJuw

qbuJJpfi p L. ~wtJll{wo p' wCi4JmCiCihpl1 mwpphpntpJwUp hwztl.mu bu ~ 
qbuJJpCi m1111mun, npJ! 4wnm94_wo wCiluwCi 6zmuwu ch.uuwCiw4 mh-

11w11Pt1.mu t AB nu111mpJWUI! nuiqwhwJwg: 

~ = s (JJ - JJ') (6.9) 
" ' p 

npmbq' S - phnrµitlimpg up.G~L. B 1.J.hmCi hri.wo hhnw4_npntpJmCiG t, 
p" - nwajlwumu UJWpmtiw4tlllil 4_wJ114JwCiCihpp ppt.J.Ci t' 206265: 

UmmquwCi Ci1.4wmw4nt.J. ACB wultJntCil! zwtJlmu bu hpltJlnP'l wtiqwu: 
'UwJuwqowJpCi wCi4Jwti 1.J.wnmguwu 6ztnmpJnttil! l.J.w]u4_wo t oqtnw

qnpotl.llil phnrµil]lmI1 mhuwl.J.Pg, Citl.wqCihpp ptlPg, qnpoppp l.J.hGmpnuwt.J.n
pntupg, t1uz1.4hu uwL B 4htnp wupwguwG h11wfiw4pg : lJp.GzL. 3 4_wJp4.JwG 
6zmmpJwtlp wultJwG 4wmngt1wti hwuwp wuhpwcthztn t oqmwqn11oh1 T2 
pbmµitlitn , Citl.mqGhpp p]lt.J.f! UJhtnp t tl1Cil1 n~ uiwl.J.wu hphppg L. 4wmwpt.J.P 
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01.4mpqw4wa qbum1111uwt1.npn1.u: UCilIJwCi tiwnmgmun 5-20 tl.wJllltJwCi 

D2Ullll}3JUltlp ppw4wfiwgumu b(i T5 phnqntI1mm.J., ut.J.wqCihpp PPtll! 1.4hmp t 
UiCiP. n~ u1wtiwu hp4m L. 4wmw11tlP OUJ.m}14wl.J.mu l.J.hCimpnuwtJ.npmu: litl.h
tl• gwop 6zmmpJwt1p (30-45") wG.lIJwU l.J.wnmguwCi hwuwp oqmwqnp
omu hCi T30 phn.rµ1tlim , zwtJlmul_l ljwmwpntu ublj tPPtl. fitJ.wqn4_ L. qnpoppf! 
4. hfimpnfiwtl.n111nu mq11wtwpi14_: 

3. uwjuwq<7wjft6 6ft2nt./ ljbmft ljwnmgnufp 

CpfiunumwctwJpu wzJuwmwCipuhpp }1pmqwuwguwu ch.uuwuwl.J. 
m11t.J.wo Cip2l1 tJlnJuwCiguwCi JuCirtlipti wnw2wumu t tJlnunpw4uhpp L. ]upw
uwmCihpp ttin11uwCi , 1.4wmhpl1 2wru1.uCi, mwppb11 hnp11qnuuhrp hwuh

uwmuwti L. tuJL qhll!PhPJnu : lvtiajlpl! un4_npwpwp tnt04_mu t hp4pwzw
tJ1wl.J.wCi Cipt.J.hll111wguwup, hpphuu oqmt.J.mu hU hnwCiltJmCiwzwtJlw4wU 
GPtlh1l1pwgmupg, pulj hwmm4 4wnmgtlwb"12Cihpl1 qhuwmu, hpp 1.4whwti2-
t.J.mu t w1.4whnl.J.ht UbO 6zmntpjntU, l.J.p11wnmtl hCi hP11Pnutnwmpl.J. L. hfulJUl
ajluwup4 u}ltl.htlipwgmufihp: tlhpnht12Jw1 pn1np tnhuw4P. tipt.J.hll1pwgmu
(ibpt1 qhll!Pnttl upzp tJln}uwUguwCi qtuztnwJl1Ci wztuwmmupuh11111.u hwJm
Cip t tl1umu 4tml1 UJLlllUlllJl1G llliPJ21!, UwJuwqOwJ}lCi Ha Cil1zl! L. t1nmw4w 

nhuit1•1!' HR up.zntl: 
Shqwl.J.w.1h1ntl liPtlhJ.li[lt! nhUJ.hpp L. B l.J.hmp ut12L. L. nhuihpp t.J.pw 

1.4wht1.wo zwtJlw61111}1 tll1w 4wpi1w1ntl a hwzt.J.hgmJ91! (G4. 6.3), hwztlmu 
bu qnpoP.1211 hnp}1qnfil!' 

Q..<,=HR+a (6.10) 

L. npnzmu B 4hmmu 1.4wht.J.wo zwtJ1w6naj1 t.J.pw npnGbl.P b hwztlhgmJ9p 
uhompJmtil!' 

(6. I 1) 

UJCimhhmL. illltJlwollill! pwpopwgfimu 1.J.wu }12h9Gmu hG UIJupwU 
ctwuwtiw4, upuzL. n11 gwGgp t1l12pG phtl! ~hwul!ul.J.tip b hwztlhgmJgp hhm: 
~wtJlw6nrl]l qpG4ti hn11l1qnfil! l.J.hmtlwUJwtnwuJuwGI1 Hfi GwJuwqbwJpCi 
up2pu: UJq hn1.Pqnfil! tizmu bCi ptintpJWU t1h2 L wupwgGmu hwmm4 
Gzwtin4_: UmmquwG hwuwp l.J.wmwpntu hU 4pqGw4P CiPtlhtlipwgmu: 

lihmp tJlwumwg}1 Gl1zp npnzuwG 4wu tipw GwJuwqowJl1G pwp6-
pntpJUiti 1.J.wnmguwG 6zmmpJmfil! 4wlu4_wo t GPtlhtflpp L. Gptl.hl.PpwJl1U 
zwtliw6llilhPP tnhuwlj}19, G]lt.J.htlipwguwG pL.hpp hw4_wuwpntpJmGpg L. 
1Uitnt1wG wnwGgpp pwpopnLpJmGpg: l.ibtnp tipzp npnzuwG 4wu Gw]uw
qbuJJpfi pwpopntpJwG 4._pw l.J.bmp tiwnmguwG 2-51.lu 6zuunpJwG w1.4w
hn4_uwG hwuwp, 4wphtli t oqmtl.ht H3 4wu H-3K tiPtlhtl1pGhppg L. PH-3 
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mbuwtIB fiPtlbll1pwguwfi zwlflwc:\IlJlbp}lg: 'Vl1tlbUipwguwfi pL.bpI1 iufihw
tlwuwpmpJntfil! UJ.bmp t tlifi}l nz wtlhJ.lt pwfi I ,Ou, }lulJ. ajlmwfiuwG 
wnwfigp}l pwp6pmpJntfi[! hnajl uwlJ.bpLmwl1g' nz UJ.wlJ.wu 0.2u: "Uw}uw
qbwJ}ifi fi}l2ml. lJ.hm}l lJ.wnmguwfi 6zuuupJwfi pwp6pwgtiwfi fiUJ.wmwlJ.ntl 
oqmqmu bG hwJmfi.}l Ci}lzbp mfihgilIJ. hplJ.m lJ.wu wtlhll1 nhUJ.hpfihppg: 

ulj. 6 3 Spt/wiT OwjuwqiTw;ftO Oft211t/ ljbw/1 ljwnmgmtfp 

4. SplfwO-pbpmpJwlfp q0-}1 li. hwppntpjwfi ljwnmgnu.Jp 

Q..bw3p.G lJ.wnmglJ.w<)pCibp}l (6wGwUJ.wphCibp, }lGctbfihpwlJ.wCi gwG
gbp, 2pwqbhp h WJtCi), I1GzUJ.bu Gwh oqwCiwlJ.wlJ.wJwfiCihp}1, wjq}1Gbp}1, 
PWIJ.WpWJ}lfi hpWUJ.WJlWlJ.CihpJ1 h U}l zwpp WJL lJ.wnmglJ.w<)pfibp}l z]lGwpw
pmpjWG ctwuwfiwlJ. bwqmu t mplJ.wb pbpmpJwtlp qb}1 h hwppmpJwfi 
lJ.wnmguwfi wfihpwcthzmmpJmfi: '1-pw hwuw11 G}ltl.htl1pl! mbqwlJ.wJmtl bfi 
WJGtqbu, npUJ.huq}l Gpw hwppwphp UJ.UllllUlWlJ.Gbp}lg ublJ.f! qmGtl.}l AB lllIJ.

IJ.lllJ)JWG tl.Jlw (GlJ.. 6.4): OqmlJ.htntl. unmwlJ.w nbtqhp}lg ulJ.qpmu lJ.wnmgmu 
hG AB qbp A h B ChuJpwlJ.hmbpG {!UUl pphGg Gw}uwqb"wJ}lG Gpzhp}l: 

liJGmhhmh hwppwphp 14mmmwlJ.Ghpntl. GJ1tl.hJ.ltp}l 11}lmwlJ.[! phpmu hG 

WJfipwG, tl}lGzh A h B lJ.bmbpnttl zwlflw6IllJ.bpntl. lJ.wPilwglJ.wb hwzlJ.h
gmJgfibp[! tl1fib(i hmqwump: '1-}lUltU}uilIJ.ntl.wl.IB lUJJ} Ilillll})JWUp zWt}lw6n
IJ.bJll! mhrtwlfln}umti L. hhppwlJ.wGnpbG mbIJ.WI)Jlllttl hCi AL. B lJ.bmbp}l ti}l2h 

ti}l2wfiluwt lJ.bmhpmu WJGUJ.bu, npUJ.buq}l Gpwfigntl. lJ.w{lJ}wgtl.wb hwztl.h
gmJgGbpl! t}lCihfi A h B lJ.bmhpmu lJ.wPilmgtl.mb hwzlJ.hgmJgfihppfi hwtl.m
ump: Sbqwfipmu zWtPWOillJ.bpp lJ.11mfilJ.fibp[! ti}lwgfi!lJ\ tiwlJ.WMWlJ.[! pfin
pnzmti t mlJ.wb phpmpJwUp qlib"j!: 

omJG 4hpu1 tl.mp1Jmti bG Ciwh mpqwb phpntpJWUp hwppmpJntCi 
umhrtbhtm hwuwp, upwJfi WJU qhuwmu pfintpJwG tih2 lJ.mnmgmti hG 
mpl{wb pbpmpJmG mGbgilIJ. wGhpwcthzm pwGwlJ.mpJwtlp qmqwhhn 

ntIJ.lll1 G hp: 
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uq. 6 4. Sptfwc> pbpmp1wtfp qiTft ljwnmgmtif! 

5. uwjuwqOwj}lfi uftzbpft l}mjuwfigmtfp pfimpJWfi tfbp 

Swpphp lJ.w1imglJ.wbpfihpp Cizwhwptiwfi ctwtiwGwlJ. hw6w}u wfihpw

cthzm t J.ltGmti npnzbt lJ.hm}1 }lfiiUJ.hu UJ.twfiwJpG, WJGUJ.hu t1 pwpomfipwJ}lG 
aj1pp}!: <l>nunpwl.IB hwmwtiI1 fiw}uwqb"wJ}lfi G}lzl! umwfiw1m qwu lJ.wnmg
l{w<)p}l mwpphp hup}lqnfifihp fil1zhp}l t}ln}uwfigtiwG hwtiwp, oqml{mti hG 

hplJ.pwlwlflwlJ.wG G}ltl.ht'1pwgtiwG trtwGwlJ.}lg L. lJ.hmhp}l G}lzhpG npnzmti 

Ci}llJ.htlip}l m zwlflw6ru1hp}l ti}l2ngn4: ozwhwptiwfi wz}uwmwGpGhp }lpw

lJ.wGwgGhJ.}lu wCihpwcthzm t, npUJ.buq}l zp.GwpwpwlJ.wG hpWUJ.WpwlJ.mti 

lJ.wti Gptu tinmwlJ.wJpmu i.}lGhG pwGlJ.npwlJ.wG nbUJ.hpGbp, npnGg ti}l2ngnlJ. 

npnztl.}l t}lnunpwtiI1 hwmwlJ.}l qwu lJ.wmngqw<)pp mtl.Jwt hnp}lqnG}l fiw
}uwqb"wJ}lfi G}lzhPl! 

<l>npp Jun1m1p3mG mGbglllJ. lflnunpwlJ.}l hwmwq}l Gw}uwqbwJ}lG G}lzl! 
(GlJ. . 6.5w) npnzmti bG hbmhJWL pwCiw6Lntl.' 

(6.12) 

npmhq' HRA - A nbUJ.bpp G}lzG t , 
a - nbUJ.bp}l tlflw zwt}lWOilIJ.ntl. 4WJlllW9tl.Wb hwzlJ.hgmjgG t , 
bo - G}ltl.hi.}lpp mbU!lJ\lllpJwG hnppqnGwlJ.wG 6wnwqwJp}lg ti}lGzh 

t}lnunpwqp hwmwlJ.l! zwlflwo!lJ\P fiw}uwqbwJ}lG hwztlbgntJgG t: 
6.12 pwfiwoh}lg qctqwp zt npnzht lwlflw6IlJ\P tl.Jlw fiw}uwqb"wJpfi 

hwztl.tgmJgp tihbntpJntCil!' 

(6.13) 

Iunpl! t}ln.WipwlJ.Ghpp qtuwmu Gw}uwqb"wJ}lG G}lzl! t}ln}uwfigmti hfi 

Gpl{htlipp, zwlflwoilJlbp}1 h zwlflhp}lq}l lJ.wu ctw14wqhG}l u}12ngnt1. (GlJ..6.5p): 
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-

'1-pw htul1tup iWl}lbppql} lJ.wpmtl1 bG w11mp wl1ptugtlwb pwpow4J1 bwjppg, 
pulJ. oql1wG htul1wp 11Jntu Ouljppg lJ.wfuml1 bG pbn: vfltlbl.Ppwgml1G P.11wl[w
Gwgtlml1 t bplJ.m Gl1tlbl.Ppntl: q_n11applibp{! bpl[pp 11wlJ.bpltntJppCi t.. l}lnunpw
tir. htumwtir.G tnbrtturyunu bG itul}lw6nrtl1 u iWtli.b1I)lq11 l1b2mhqml1: ~wl}l
hppqntl htuztlbgmJgfibp}l (lfipbpgnt1i(l htupl1wp t LJ.wmtupbt 11pw<hul1wliwl[' 
ajIUlllltP hpwhwGqp hwl1tuOUJjG: vptlbtlJ.pwg11wG WJllllntGpGb11]1 11zwl[l1wG 
<hu11wGwl[ hwztlJ:i bG wnfiml1 iwtlibp]1q11 bpl[wpmpJwfi, dql1mG t.. 2tpl1wu
ml16wliwJ]1G mqqml1Gbp{!: UztuwmwGpJ1 ummql1wG UUJwmwlJ.ntl l}lnunpw
tiP hwmwtir. 11]1ufintJG qbm]1G Gpzbpp tpnfuwGgml1 bli b11qm l[wl1 tutlbl.P 
nbUJbpGbppg: 

t) 

ulj. 6.5. uwjuwqow1ftu uftzft t/mfuwugmcfp ijmunpw{jft hwwwljftu 

w) tjlnunpwqjl tjlnpp funpntpjWU !JbUU?ntU p) ubb funpntpjwli qtu111mu 

§ 6.5. llllfi-ONN.UU..f!P. -UCU~UPUU-U 
e~u-vnN~ tiurq.c 

5wGl[wgwa z]1GwpwpmpJtuG mwpwapml1 Gzwhwp11wfi wzfuw
mmfipfihp}l }lpwqwGwgl1wG hwl1wp tnhl\tufipmu fiwtuo1mp umhqattmu t 
hwuwuiwmwufuwfi qhpUJntl wl1pwgt.J.wa qblll}bqjuuqwfi hhGwlJ.htnhp]1 
gmfig: liJ11uiPu}l gwfighp{! l[nztJ.mu bG qhruitq]1wlJ.wG Uzwhwpl1wG gwG
ghp, npnGg m11t.J.ml1 hfi hhtnLJUll h]111GwqwG UJWhwG2Ghp{!. 
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Gpwfip UJ.bmp t muhGwG mptlwa 11hClmpJwU 6zmm13JmG, np{! 
uwhUwGt.J.ml1 t qwnmgtJ.wbp]1 pUntJpntl L. pwpqntpJtul1p, 

Gzwhwpl1wG gwug]1 lJ.bmhpu l!fitnpml1 bG WJG hwztlnt.J., npUJbuq]1 
upwCip J}1GhG hwpuwp qbruibq]1wl[wG qnpappfibp]1 mhqwl[wJ-
11wG hwuwp t.. 11J1Giu z]1GtupwpmpJWU t.J.bp2 hfiw11wt.J.np]1Gu UjUJh
UJWfibG ]1phGg ajlpp{!: 

litufutlwb qwnmgtJ.wbp]1 pwp1µupjntli]1g, z]1Gwpwpwqwfi hpWUjW
pwl[p. iWlflbppg L. UJtuhwG2tlrtrt 6zmmpJmfi}lg , GzwhwpuwG gwGghpf! tJi
Gml1 bG hbmL.Jllil mbuwqGbpp' bnwGl[jmGtuiwl}lwqwfi gwfig, mpptwtnb
pwg]1wJp qtul1 buwGl[jmfiwtlnpuwG gwfig, pwql1wGlLJmfitutlnpl1wu L z]1-
Gwpwpwl[wu gwfig: Iunznp qwump2Gtp]1 t.. pmfibtfihp]1 z]1GwpwpmpJwfi 
chuuwGwq 0.5-2.5411 4nqub11111.J. tmwfilJ.JmGwtlnpl1wu gwfigI! awnwJmU t 
npUJbu GzwhwpuwG gwug: SplJ.ttutnbpwgptuJ]1 lJ.wu upqpnbntuUlLJmGw
tlnpl1wG gwGgf!, 20-50u lJ.11Ill1 mGbgnq bnwGlLJmGGbpntJ., umbqbllmu t 
pwpoptuhtupq zbGpbpll, wpwqwgmgJ:iiGhp]1, wztntupwlJ.Gbp]1 t.. WJL htu
tnmq qwnmgtlwbpubp]1 zpuwpwpntpJWU chuutuGtulf PwquwGl[jmfiwtln
ll1lll11!, npUJhu Gzmhwpl1wfi gwfig, tir.pwnml1 bfi qmuJ]1G qummgt.J.wapGh
p]1, pmGbtGhp]1, pwqwptuJpfi $rtrtng(ihp]1 m zhGpbp]1, 6tuUUIUJWphfibp]1 t.. 
h]1r}pmn bfuG]1qwqw(i lJ.wnmgt.J.wbpGbp]1 z]1Uwpwpmp JWfi ctwl1wUtul.j: liJG 
oqmwqnpatJ.ml1 t GwL pwqwpGhpntu qwnmgwUJwmtiwa lflrtrtngubp]1 
ltw11u]1p qahp]1 pGntpJWU l1b2 tnb11wl}lntul1wG wzfuwmwGpGbp]1 utnmq
uwG hwump: C]1Gwpwpwl[wU gwfigl! Gwfuwq(}tj_ml1 u tnbqwGpmu lJ.w
nmgttmu t pwnwlJ.mupubp]1 qwu Illfll\WUltJmUGbpp hwuwqwpqbp]1 mbu
pml L Gzwhwpl1wG wztuwmwGpGbpG ppwqwuwgfibtm ctwuwGwq Gpwfig 
qwqwpUbp{! munwJmU b(i npUJbu hhfiwqbmhp: liwfutJ.wa mbqwGp]1 
nh1l1b:t>]1g, qwnmgtJ.wap]1 itul}lhp]1g t.. UJtuhwu2tJ.rtrt 6zmmpJmU]1g, gwfig]1 
lJ.llllliP hplJ.wpntpJntUI! tntutnwGtJ.mu t 50-40011: 5wGgp 4.rtrtlihpl! uitmp t 
qmqwhhn t11UhG qwnmgtlwbpl1 qlfuwlJ.np wnwfigpGhp]1G: UJ11uiPu]1 gwG-
91! hGwpwtJ.npntpJmG t mwl.Pu wnwtlbt ll}tupq lJ.hpuintl qtutnwphtm Gzw
hwpuwG tuzfuwtntuGpUhp{!: ShqwGpmu, z]1GtupwpmqwG gmGg]1 qtunmg-
11wG Ull}tutntulJ.ntl, uqqpmu Gwtuwqamu hG unuwpcyp tlPtu , hhtnn lJ.Ill\11-
Gnpnzmu {!Utn qLfumtJ.np hwmwqwqap L llPWGpg hhmn tlhp2pG]1u tIPw 
wGgqmgGmu gwfig]1 qwqwpGhpl!: CpGwpwpwl[wfi gwGgp ltllI\Ufinpnz-
11wG chuuwfiwq oqmnui hG IlpUJ.buq]1 lJ.hp2]1G]1u qwqwpGhpG I!filJ.Ghfi WJfi
uiPup mhqh11, npmhl\Pg lJ.wuiwhntJ.tl.P lflntuwqwpo mhuwGh!PmpJntG, ]1uq 
]1phGp l[ll}Whll}wGtlhG upfiil.. zpGtuptupntpJtufi wtltupm{!: 

CpGwpwpwl[wG gwGgp qnnpajlfitutntuJ]1G hwuwlJ.wpq{!, n[luihu qw
Gnfi, mhqwl[wfi t, {!fill npntu, l[nnpajIGwmfihp]1 utir.qpfi l!firµuGtlml1 t tuJfi
ll}hu, npuihuq]1 iUinw2wfiwfi pwgwuwqwfi qnnpajlfiwmfihp: liJI} Ull}UJ
mwqntl qm1pajlfiwmGhpp uqpqp(l mhqwtJ.npntl1 b(i z]1GwpwpwqwG hpw
UJUipwlJJl hwpwtl-wpL.UtnJwG wGl[jmumu: "lpwqm]1l[wJml1 dqmml1 hfi, 
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llpll}hUq}l zpfiwpu1plll4wfi qbnqbqj1wqwfi gwfigp qtuqwpfibpJ! til1wduiuw
fiwq tJiCihti pwpomCipwJI1fi 4hmbp, npnfig Cipzhpt1 umwtimu bu hp4pw2w

¢w4wa CiPtJ.btJipwguwa u11~ngntl: 
Cpfiwpm11w4wa gwfigp hwpltwfi qbmhpp IlPPPP n1mzuwfi 6zmmp

Jntfil! qwqumu t l-2uu: Cl-bnqbqjlwqw(i zptiwpwpwqwfi gwfig(i wubliw

pwquwqn.r1uwfip, plllJ9 L wuhfiWU}lllpq lizmhwpuwli gw!igfi t: Cpfiwpw

pwqwfi hplllUJWplllljJl pwp11 UJlllJUWfifibpmu qbmbpp up UlllU}! duluwfiw-

4P (!Cipwgpmu n2Ci2wfimu bfi, npp hwuwp wfihpwctbzm t uzmw4wfi huqn

Il.Dl}}Jntfi uwhuwfiht gwfigp qhmhpp UJ.lllhUJ.wfiuwa hwuwp, npUJ.huql1 zP.

CiwpwpntpJtufi wq111pmw4wa tj1nqmu hfiwpwtlnp 1J1Up P.11wqwfiwgfiht 

4wmlllJl11.IllllqlllCi hwfimJpfibp, puq zwluuqnpouwfi [!Cipwgpm1f 4wnmg

tlwbpp Uumqwbpfihpp aj1mnu.lGbp: 

§ 6.6. li:Wl-fll-5"4.UUJ!fl 1iCU.t.Uf'UU1i ll1''l 'lU"uli:5fi1'1i 
li:llfifUl.f't 1iUS1ib"P f't b'lU'bU 4: C 

Duv1wfi4Jmfi qnnpajlfiwmfihpp hqwfiw4l! 4ppwnmu ta 2J1Uw11w11w-

4wa gwfigp 4hmhppg qwu qwpupp qbpg qwnmgtj_wbpp wnwugpfihpp 

Cizwhw11uwa ctwuwfiwq: liJIJ hqwuwqml ACBD qwnmgtj_wbpp cu.tuwtJ.np 

wnwfigpUbpp hwmuwU 0 qhmp X 0 LY 0 CiwJ:uwqbwJpfi q1m1111l1uwmUhpp 

npnzuwu hwuwp (Ciq. 6.6), uwtu hwzitmu bu zp.Ciwpw11wqwfi gwUgp un

mwqw 1 qbmp Ciqwmuwup ~1-o L 6Y1-0 qnnMP.UwmwJJ1Ci wobp(!' 

~1-o=Xo-X1L6Y1.o=Yo-Y 1 , (6.14) 

npmhq X1 L Y 1 -1 qbmp qnnpajlUwmCibpCi bfi J!Ul}Iltfiqwb 4Ill1I11111Uwmw

Jpfi hwuwqwpqmu: 

uf;. 6.6. lrbcnft pOntpjwu tfbp 
cnbqwcfmjmfwfi ujubtfwfi 

nUJqwu[IJmu l;nnpIJftuwmubpft 
bqwuwl;m/ 
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y 

Ummquwa hwuwp oqmtlhtntl 2 L 4 qhmhpp hwJmfip 4nnpajlfiwmfib

ppg, hwzitmu hfi CiwL 6Xo.2 L 6 Yo-4 hwmtj_wbfibpp wpctbp CihpJ!' 

~1-o=ilXo.2=S, .2 , 

6Y1.0=6Yo4=S14, (6.15) 

n11mbq S1.2 L S14 - gwtigp 1-2 L 1-4 4nquhpp hwJmfil1 hpqwpntpJmfifihpfi bu : 

Umwgqwb mtlJwtfih1mtl qwqumu ta Cizwhw11uwfi qbwajlp, npp tlllw 

gmJg hfi mwu1u 6X1.o, il Y 1.o, 6Xo.2 L 6 Y 0-4 hnpl1qnfiwqwfi hwmqwbfibpp 

ptJ.mJpfi wpctbpCihpJ!: liJUnthbmL n1lllzmu bu hnppqnliwqwfi hwmtj_wbfih

pp qwnmguwa mh hwpwpbpwqwli nzuimpJntCiJ! L wli4Jmfifibpp qwnmg

uwa m~ 6zmmpJntU(!: 

(6.16) 

- mpp 

mp - 2J2(M12-o + ~r,:O)' 
(6. 17) 

npmhq mp - Cizmhw11uwfi CiwJ:uwqbwJpfi nzmmpJmfifi t, 
p~2 · l 05 

tj_w Jpll.Jwli: 

Oppfiw4, hfipwqphlip 6X1.0=50U, 6Y1.0=30u, pu4 Uzwhwpuwli pmJ

twmphl.P 6zmmpJmfirf mP=5uu, WUJw' 

0,05 1 

mh = 2~2(502 + 302 ) = 3300' 

m = 0,05·2·10
5 

=l' · 
/] 2~2(502 + 302

) • 

~bmLwpwp, ~1-o L 6Y1.0 hwmqwbfihpp qwnmgmtl(! qwphtJi t qw
mwpbt OOK-3 2lll1jlhpl1qnq, bppnpq qwpql1 ozmmpJWUp, wnwfig hwztJ.P 

wnfihtm 6qumU L 2tpuwump6'wUwJl1U qn11bulilihp[!: P.U~ tj_hpwpbpntu t 
wCi\jJmlifihpj1Ci, lllUJW U11wag ~llltjlntU(! qw phtlt t I111w qwuwguht ut4 pnUJh 

6zmmpJmli mfihgilll phnqntl1uifibpnq: 

linnl111l1Ciwmlibpp 0 u4qpaw4bml1 hpwll}wpw4 mhqwtjlnJ:uuwCi hw

uwp, uqqpmu l qhmf1g gwfigp 1-2 4IlllUP hpqwpntpJwUp 2wtjlbppqml 2w

tjunu hfi ~1 .0 hnppqnliwqwfi hwmtj_wbJ.!, hburn umwgtj_wb Ox qbmmu 

Oxl mqqmpJwfi Ciqwmuwup phruµilltmntl qwnmgmu mllPll. w Ci4JmCi L 

LWJfiwqwli 0'20'1 q!luwqnp wnwugpu wupwgUmu Ox, 0 1
2 L O' t qbmh

pntJ.: liJUnthhmL OxO' 1 qbp IllIJlJ.ntpJWUp, u4uwb Ox 4bmpg, mhqwqpmu 

hfi 6Y1•0 hnppqnfiwljwfi h111mtJ.wbJ.! L mhqwupmu wup.wgfimu 0 qbmg: 
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UmwgtlwO- 0 uqqpawqtmmu 00, lJ.wu 002 mqqmpJmaat11l1 aqwmuwup 
ptnqn1P,mntl lJ.wnmgmu ta nuUui. walJ.jma h hpwu1w11wlJ.mu a2whw111uu 
tplJ.wJaw4wa ql.luwtlnp wnwagpp. 0 1 h 0 2 qtmt11I!: 'Lr2whwpuwli ummq
uwa hwuwp lwipmu ta Ox2 lmpP,qnawqwa htumtlwb"J!, 11Jl\! pmJtrnm11t1.P 
62mmp1wup Uitmp t hw4wuw11 lltliJ1 aw}uwqawJP.li htnwtln1mtpJwarr, 
palllltu awh lwtPmu ta 00'2 h OOv mqqmp1maatpn4 lJ.wqut{wo walJ.jm
a[!, npl! Uitmp t hw4wuwp wap 90°± l ': ~tmn lwiptppqntl 1 qtmpg 1-4 

mqqntpJwa t1.11w mt11wl]JllnU ta ~ Y 1-0 hn1itiqnawqwa hwmtlwO!! L a2mu 
Ov qttn[!: bpt ummqnulpg umwgt{mu ta pwtJ.wpwp wpll.Jmaplit11, WUIW 
Oi, 02 h O'i, 0'2 wnwagpwJpa ljtmtpa wupwglimu tli mtqwapmu hwu
mwuuua u2waatpn4: 

ltwnmgtlwapp wnwagpatpp L 0 ulJ.qpuwlJ.tmp lJ.wpupp qo}19 mt
qwipniuuwa wnwaoawhwuilJ.mpJma[! lJ.w1wamu t apwamu, np ulJ.qpmu 
unmwlJ.w A qtmpg (aq. 6. 7) AB lJ.wpupp qap. mqqmpJWUp lwtPt11pqntl 
mtqwqpmu ta ~ Y Ao hnppqnawqwa hwmtJ.tuO-[! L umwg4wa Ov ljtmmu 
qwaqawgattntl Ov01 mqqwhWJWQ[!, tltp2papu mqqmpJWUp mhqwl]JllnU 
~Ao hwmtlwap tplJ.wpmpJma[!: 'Lr2whwpuwa I!apwg12mu qO-WJpa L ma
lJ.jmaw1pa lwtPmuatpp wahpwcJt2m 62mmpJrua ummqmU:[! lJ.wmw1mtU: 
ta am1a lJ.wpqnt{, pal n11 tlt111! a2t{wa 2pliwpwpwqwa gwagp. ljtmpg mb
qwipn}uuwa cJwuwawlJ.: 

ulJ. 6 7. '-lwptfftp qt}ftg l/btnft 
pfimp1wfi tf/;p uiblJwtfmjutfwfi 

uju/Jtfwfi 

i 
to 

f!Ltnw1pa tqwawlJ.l! lJPpwnmu ta WJli qtUIPt1mtU:, tpp azwhwpuma 
gwaga mlip lJ.wuw1wlJ.wa oL L apw lJ.IlI}U:tpa n11111tlwa ta lJ.wnmg4wapp 
wnwagpatpp mqqmpJtuU:p, pulJ. ttwJpa L npnlitllt ljtmtpp up2L ltutPtpp
qntl bawpwtlnp t lJ.wnn1gtt hnppqnawqwa qpa: 
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PampJwa U:b2 aw}uwq0-WJJ1a 0 lJ.bmp mhqwlfmluU:wa hwuwp (aq. 
6.8), ulJ.qpmu tmO-mu ta hwlJ.wqwpo qtlll}tqlJ.wlJ.wa iuaajl.11: 

Yo -YA ~YAO (6.18) tgrAO = 
MAO ' Xo-XA 

S _Yo-YA ~YAO (6.1 9) AO -
sin rAo sin rAo 

SAO = 
Xo-XA ~YAO (6.20) 
cosrAo cosrAo 

npmhq rAo - AO m11qmpJwa nmupwJpa walJ.jmaa t, 
XA, YA - A btwljtmp lJ.nnpajlawmat11a ta, 
X0 , Y 0 - 0 liw}uwqO-WJpa qtmp ljnnPrtliawmatpa ta, 

SAo - Ah 0 qtmtpJ1 U:p2L hn}lpqnawqwa hpu12a t : 

-· e 

1 ~ 

lk 
I"" 
! 
; 

~ .. o' 
/ 

,/ 

--- .... --1..-- .. .. .... 
y 

uq. 6.8. '-lbtn/1 pfimp1wfi tftp 
!fl/; rzw t/JD Ju tf w {j u Ju /;tf w {j 

plilinw1/lfi qnnp!Jftfiwmfibpft 

brzwfiwqm/ 

~wztJ.wpqatpp hpuwa l{pw u}utU:wJp mtupntl lJ.wqumu ta a2whwp

uwa qawqpp, npp i.J.pw azmu ta p walJ.jwa a2wawqntpjntal! L SAO hnpp
qnawqwa hwmtlwop t11lJ.wpmpJma1!: 'Lr2whwpuwa mptlwO- pmJttumptllt 
lJ.wU: uwhuwawJpa u}uwllt hwuwp qO-wJpa m walJ.jmawJpG lJ.wnmgmuat
PP wahpwctt2m 6zmmpJmal! hwztJ.mu ta 6.1 6 L 6.17 pwawoLtpntl: 

Umwgt{wo mh L m~ uMmpJmaatpJ1a hwU:tuUitumtuu}uwa [!ampmu ta 

azwhwpuwa wz}utumlllapatpp lJ.tutntupuwa up2ngatp: 
PampJwa ut2 O qtmp mtqwipn}uuwa hwuwp pbnqnlltml! mhqwlJ.tu

JntU: ta A btwlJ.tmmu LAB tttuJpa n111qmpJwa aqwmuwup tntqwapnlU lJ.w

ruugmu ta p hw2tJ.wo waljjma[!: Umwgt{wa AO' flUllllllPJtua i.J.pw A ttwlJ.t

mpg mbrttul}JllltU ta SAo hwmtlwb"J!, npp 0-WJpf! wupwgamu ta O qtmntJ.: 
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§ 6.8. l1fiUilP"UU8qUC5 b'lU"UU4"UbP 

4wnmgtl_wbpp !izwhw11uwG 4nupj1Gwgtl_wa tqwfiw4Gh(lpg wut!iw
mwpwOtJ.wo!i mqqwGlLJm!i 4nn1lllJ1Gwm!it11p L. pL.tnwJp!i tqwGw4Gt11l1 
upwtj_npmuG t: UJG qp.pwntJ.mu t GwtuwqawJpG 4tmt11l1 pGmpJwG ub2 
mtqwi.pnJuuwG ctwuwGwl1, bpp zp.Gwpwpw4wG hpwUJwpw4mu Gzuihwp
uwG qbilllhqpw4mG hpupp 4tmtpG nt!itG 4tull'wJw4wG qwuwtJ.n111upjntG: 
uqwGwlU1 tmpJntU{! 4WJWGntu t G}lwGmu, np u4qpmu hmztJ.mu bG n1mGt

lP 0 4hmp (G4. 6.9) AXAo L. AY AO 4nnJ11lpGwmwJI1G w6bp£! hLWJl1G A 4t
mp G4wmuwup, hbmn pbruµiltiml! mbqw4wJbLntl. A 4tmmu AB mqqmp
JWG G4wmuwup 4wmwpmu aj111t4gJm!i wtillJwG 4wmwJmu: CG11 npmu, 

4nnJ11lpGwmw.1}1G LlXAo w6p qpw4wG wpcttp}1 hwuwp 4wnmgmu bG a AB 
aj1pt4gpnG wG4JntG{!, pu4 41111pajlGwmwJpG w6I1 pwgwuw4wG wpcttpp 

qtuwmu' aAn±l80° wGlLJntfi{!: liJGmhtmL. A hLw4bm}1g AX wnwGgp}1 

mqqmpJwUp iwlflhppqntl. mbqwqpmu tG AXAo hnppqnGw4wfi hwmtJ.wO-J! 
L. umwGmu Ox 4hm£!: '-lbp2t1Gpu tl.I1w OxA mqqmpJmGu 4wnmgmu tG 
mqqwhwjwg L. umwgtl_wb OxOv mqqmpJwG tl.Pw mbqwtlillllU AY AO 

hwmtJ.wbl!: liJU 4hpUJ pGntpJWU ut2 mtqwtJlntutJ.wo 0 4hlll{! tuUpwgGmu 
tG hwumwmmG GzwGntJ.: 

'Ulj. 6.9. !Nimp;wfi tftp ljtwj1 

tn t11w ljmjutf w [j u /u ttfw [j 
ljntfp]16wgtfwo t11wfiwljntf 

.q 
: 

li>b~~·- · 
I 

...l ·'.~'rn I) 
.. •.•. ,. . ... ·--- ·- !)y 

! 

lijutajluntJ., hbmhJllll tqwGw4ntJ. 0 4hmp pGntpjwG ut2 mtqwt}mltt

uwG GwtuGw4wG hwztl.wP4l! uptujG t1XAo L. AY AO 4nnpajlfiwlllwjpG w6t

p}l hwztJ.muG t , pwGp np htWJpfi AB qap a AB qppt4gJrnG wG4JwG utamp
JlllU(!, untJ.npwpwp, GztJ.mu t qtnqtqpw4wG tJlwumwpqph}lDtu: <!.w4w
nw4 qtuwmu ajiJlh4gJrnfi wG4Jtufi GzwGw4mpJntfil! 4wpblti t hwztl.bt 6.18 
pwGwaL.ntJ.: 

<!,wztJ.muGbp}l b}luwG tl.Pw 4wqumu tG O Gwfuwqb'wJpG 4tmp pGmp
JwG ut2 mbqwt}mtuuwfi GzwhwpuwG qb1.uql1p,_ np}l tJ.pw Gztj_mu tG 4w-

l 48 

nmgumG hwuw11 wGh[lwd'bzm hnppqnGw4w!i w!ilLJm!i!itpjl L qowJpG 

hwmtjmo!itpjl ptJ.wJpG wpctt12Ghp£!: <.nppqnGw4wG t1XAo L. A YAO hwm
tJ.wbGtpp 4wnmguwG wGh11wctt2m CizmmpJmfi!i npnzmu t!i 6.16 pw!iw
aL.ntJ., lm4 wG4.JmGGtpjl 4mnmgum!i CizmmpJntfi{!' 6.17: 

c+tnqtqpw4wG GzwhwpuwG wztuwmwG12Gtpp CizmmpJmGt! 4wtutl.wo 
t zbGptpp L. 4wnntgt1_w<)pGtpp pGmJppg L. 2J1Gwpwpw4wG qnGumpntlt
gpwGbpl1 mbuwltl1g: Unw2I1G ltwpqp pw11op CizmmpJmG wUJwhnlj_mu bG 
utmwqw4wG qnGumrm14gJ1libpp, hwtJ.wpntl.}1 bp4wppbU1I1Gt zpGtJ.w<)pGbpp, 
1 OOu wtJ.blti pwpopmpJmG 4wu 30-360 pnpw mGbgru1 4wnmgtJ.w<)pGtpp 
GzwhwpuwG c:huuwGw4: \,ztJ.wb' mbmu4P 4wnmgtJ.w<)pGtpp 4wu 4nG
umpm4gpwGtpp hwuwp wG4JmGwJpG iwtpmuGbpp 6zuunpJmG£! 4wqumu t 
5 tJ.wJpluwG, pu4 qbulJpG iwtpmuGbpp hwpwpb£lm4wG utuwuf 1: 150000: 
~wuwuiwmwutuwGwpwp wtJ.bUi gwap· bp4£lnM 4wpqp 6zmmpJntfi uiw
hwfi2tJ.mu t 60-1 OOu pwpdpmpJmG qwu I 8-30u pnpw mGbgn.11 4wnmg
tJ.w<)pGtpt1 hwuwp: f<hltJtwmptUi ufuwtfibpG WJU 4w11qp hwuwp uwhuwG
tj_mu tG ' wG4JmGwJP.Gu · l O tl.wJp4JwG, qb'wJpGJf l: l 0000: \,zwhwpuwG 
pmJtmmphtl1 6zU1I1tpJntGJ! 5-15 hwp4 mGbgllJ\ ztGptpp L. l 5-60U pwpofU1tp
JntG qwu 6-18u pnpw mfitgnr1 4wnmglj_w~Gtpp hwuwp uwhtlwGtJ.mu t 
hbmhJWL 4 hpUJ.. wli4Jmliw JpG£! . 20 qtuJ114JwG, qb'wJpG1f I: 5000: vzwhwp
uwG luu2npq 4wpqp pmJtmmptllt 6zU1I1tpJmfi1f UJG4JmfiwJpfi. 30 tJ.wJp4JwG 
L. qOIUJpG' 1:3000, uwhuwfiqmu t up.Gilt 5 hwp4 mGtg1111 zt!iptpp L. up.Gilt. 
15u pwpapmpJmG 4wu 6U pnpwntl. qwnmgtlw~Gtpp hwuwp: 

<l>wjmh 4nGumrm1ltgpwfit11l!, pGcttGtpw4tuG gwGgbp£!, 6wGwuiwph
Ghp£! h unmbguwG mqpfib[ll! Gzwhwpmu bG upfiih 30 tj_w4Jl4JwG wG4Jm
fiwJpG h 1 :2000 qbulJpG ufuwLfihpntJ.: <!.1111wJpfi qwnmgtJ.w<)pGhp£!, pGiUJ.hu 
Gwh zpGwpwpw4wG hpwUJwpw4Gbpp mqqwdpq hwmw4wqb'muGtpfi 
}lpwqwGwgGmu tG wGtumfiGtpp >.wtJ.1uwG 45 tl.wJp4Jwfi CizmmpJwUp l.t 
qb'tp}l iwt.PuwG l : I 000 hwpwptpwqwG utuwtntl.: 

<+b11Ilhqpw4wG GzwhwpuwG 6zU1I1tpJntG£! tp4pnpq qwu bqw4P pG
cttGt11w4wG qwnmgtl_wb-nGhplt zpGwpmp.ntpJwG 4wu mt}uGntnq}lwqwG 
uwppwtj_npmuGbpp unGmwctuwG wztuwmwGpGbpmu, npnztJ.mu t mptj_wb' 
mt}uGp4wltwG UJwJUwGGtpntj_' hwztll1 wnGhLntl. Gwluwqb'mu Gwtuwmtu
tj_wb' u1wgmgpi u1whwG2Gtpl!: 
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U}lGlla GzwhwpuwG wzjuwmwGpGbpp J:ipw4wuwgmul! zpGwpwpw-
4wG hpwllJwpw4mu 4wmwf1Jlfll! CizwhwpUUlG gwGgp wG4.JmGCibpl1 m 
qobpp Utnlllq}ll iWl}unuGbpl1 u112ngml. UjbUlp t hwunqtJll GzwhwpuwG 
hpupp 4bmbpp ql1ppp lJ.wJmCimpJwCi ub2: 'Uzwhw11uwCi wzjuwmwCipGbpl1 
4wmwpuwfi l'izmmpJlllU[! ummqtlmu t upltGmJG l'izmnq-.'JwG 4p4Gwltl1 
GzwhwpuwG l'iwCiwllJwphntl' J!UUl Gwjuopnp J!CirpuGtlwa OLIJ.IJ.llltlJlllGCib

ppG ihWUJ!Ci4CillTJ. nu111mpJmCiGbpl1: 

[c)-n1JtWmpbl11 uwhUwGwJpU 8 zb11m11Gbp(i npnzmu b(i hbmlaJWl pw
fiwolantl' 

8=tm, (6.21) 

nptnbIJ. t - GzwhwpuwCi wzjuwmwGpGbpp Ciwjuwqop uzw4uwG qwu 
tnbjuGpqwqwG llJWJUwGGbpntl. Gwjuwmbml.wa qnpowltl1g t, 

m - Cizwhw11uwG wzjuwmwCipGbp}1 UltLJWL tnbuwlJ.11 up2pu pwnw-
4muwjj1U ujuwtG t : 

§ 6.10. CflvUPUPUliU-v ~PUITl.UPUlillHf 
Q.b'H'l-b'QflUliU"\.., UClvUSUv.E2vbPP. lrUSUPUUv 

ut,q_SU"\..,Q.fi}-{c}3U"\.., SulvvfllrU"\.., 

CpGwpwpw4wG hpWllJWpwqmu qbnqbqpw4wa wzjuwmwCipGbpp 
4wmwpuw(i ctwuwGw4 wGhpwctbzm t jumnnpbG llJWhllJwlibt wGqmwG

qn1p1wG tnbjuCiplJ.wJp qwGnGGbpn, npnGp uzw4lJ.bt L. hwumwtnlJ.bt bu 

f!Uf}111Gqwa lJ.w11qnq: Cl-bnqbqpwqwG wzjuwmlllGpG bp}1 ppw4wuwguwG 

tiwjuwqabpmU hwz@ b(i wnGt.lmU UltLJWl tnbuw4_ti wzjuwmw(ip(ibpp qw
UlWpUw(i wut.1.mwGqntpJWU tnbjuGplJ.wJp up2ngwnmuGbp{!: lJilp uwppw

lJ.npn1uubpp 4wu Gnp ubpnqGbpp CibPilPiltUf! zpGw11w11mpJWCi ut2 fiwjuw

tnbumu t qbnqbqpwqwG wzjuwmwGpCibpf! 4wmwpbt CiuwG qbumbp}1 hw

uwp hwmm4 uzwl1t1.wa la f!GqmGtl.wa 4wpqntl' hwumwmtl.wa hpwhwCi
qwqnpuwG hwUWOWJU: 

Cl-bnqbqllwlJ.tuCi wzjuwmtuCipGbp qwmwpbt pntJLWUlplJ.mu t WJU wCi

owCig, npnGp wugbt bCi up2wU4.Jwt hpwhwCiqwt1.npn1u L. zpGwpwpw4wG 

m qbilI}bqpw4wCi wzluwtnwG12Gbpp wCitl.mtuGqntpJwG mbjuCiplJ.wJp 4w
CinCiGbpp mumgmu: Op]1.Ciw4, {!Utrl WJ!l 4wunCiCibp]1., pwpapmpJwCi t.lPw 
pillJLWUlplJ.mu t wzjuwmbt WJU UW£ll14WGg, n110Cip wugbt b(i hwUWlljlU

tnwujuwCi pctz4w4wCi qCiCimpJmCi: 
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Cl-l:mqbqpw4wG wzjuwmwGpGbpG wpqt1t1.mu t qwmwpht 6 L. wtl.b!.P 
pwi mctqCimpJwG u11l!fipwg pwum, mctb11 OJmGwmb11uwG, uwnwfunUlGb
pp, lllUoplaGbpp, pmJL 1muwt1.npmpJwG la WJL llJWJUwGGbpmu, npnup uwh
uwGwt}lw4nui bu mbuwGbJllmpJlllUJ!: U11qbit1.mu l Gwla wnwug llJWhllJW
Gw4wG UWIJ.Wt.lwpmp L. qnmm wzjuwmt1 unGmwctUw(i hw11pw4mu L. wz
mwpwlJ.wJpG lJ.nmG4_ti qnpon11mpJWU zp2wumu, wtl.mnjul'imIJ.PGbpp la bp
qw(}ntajlGbpp b11plablJ.b!.P Uwubpmu, uwngwawa4ngnt1. lljwmwo zpuwpw
pwqw(i hpWllJWpwqmu L. WJLU: ~2bnmgtlllfJ. zbupbpmu, npmbIJ. 2bpuwu
mpl'iw(il! hwuumu t -25° L. wt.1.tw gwap, 4wu qwnmgt.1.wappg rµupu qwz

mwJpG qbilJlbql1wqwG wzjuwmwuput11n pmJ1wmpt.1.mu t 4wmwpbt /P
GwplllpmpJwfi 11blJ.wt1.wpj1 qwu qtJuwtl.np 11Gctbub11p hwmm4 qwpqw
qpnipJWUp: 

Y:wnmgtl.wapjl Gbpumu 4wu Gpwupg f}llqm wzjuwmwGpGbp ppw
qw GwgGb!.Pu, hwmmq mzwqpmpJmG UJbmp t qwpoGbt hwqwh[lilbhwJpG 
wGt.1.mwCiqmpJWUJ!: CpGw11wpntpJWU mwpw(}pmli ~]1 pmJLwmpt.1.mu ojubt 
mwzb11Gt11l1, PIJ.Phpjl qwu wCimwnwCiJntpp pwl}ulGGbpjl unm: ~11 pmJ
tWmpt.1.mu Ciwla zbupp (ibpumU qwli tPWJUlb zJ:lCilJ.wapCibpp unm tl.wnbt 
Juw1mtJ4: 

UCilJ.mwCiqmpJwG mbjuGplJ.wJp up2ngwnmuCibpp qwmwpntU!! 
umGmu t zpCiwpwpwqwCi l1wquwqbpllJmpJmGCibpp IJ.blJ.wtlwpUbpp Ujwp

mwqwCimpJmGGbpp ub2 : C}1Ciw11wpntpJwG ljwquw4bpllJU111(i IJ.blJ.wlJ.wpJ! 

llJWptnwlJ.np t 4wqliwlJ.b11llJbt uwuGwqpmw4wG wut.1.mwCiqmpJwCi tnblu
Gp4WJP 4wunGCit11.ti wubGwuJw mnmqmuGbp: 

3mpwpwGLJmp qctpwjum 1.qwmwhw11J1 qbuwmu, lJ.wllJlJ.wa wpmw-

11J11llpJwG hbm L. lli llJW4wu l 01mt1. wztuwmmGw4mpJWU 4npuml1 mIJ.blJ.
gmpJwUp, wztuwmwGp!l IJ.b4wtlwpn llJWpmwtl.np t 24 ctwupg Ili mz llJWp
qbl llJWmwhwpp llJWUl!'.iwnGbpf! L. qwqubt hwliwlljwmwujuw(i w4m' 4 
opp(i w lJ.119 : 
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