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11rGшl1r4шJr 2Ш(1,Ebr,r чrбш4шq.(1Ш4Ш0 ПLUПLl10шurr,nLfЭJШ0[!: 

t-GGbr,nr,11 q.LnLfu[! Gчrr,чш6 t 111Gmbuш4шG rG11b,euGbr,� G2шGш-

4nLpJшGG ш 4шr,unr,nLpJш0[!: 
q.nr,6n0шJrG ЧЬ(1LПL6ПLрJш0 hrl1ш(j чr,ш pшgшhШJU1ЧbL t ш11Ь(j

11r q.nr,6nGr шq11bgnLpJшG шumrбUJG[!:

1шчЬLЧШ6ПL11 GЬr,4шJшgчш6 ьо q.nr,6Gш4шGшl1 4r11шпbLr hш-

U1ПL4 ШrtJПLUШ40br,: 
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Q.Lnt·tu 1 

чl"бUtcUQ.f"nl·Гc)ЗЛl-1.,(! nf"'l'IЬU Q.l"SЛI-Гc)3Лtt, 

1.1. \{r,бw[lwqpnцэJwra bwqnн1[! u qwpqwgnн1n 

"ч.rбш4шqpnLfЭJПLG" mbrl1rGG ПLGr LШU1rGш4шG 6шqш11' 
"status", nr,r ршпшgr pшr,ql1ш(jшpJПL0[! Gzш0ш4ш11 t чrбш4, 4шr­
qшчrбш4, l)ГIПLfЭJПLG: ubr4ШJПLl1U ШJI'} U1b(111�(j[! oqmшq.nr,6ЧПLl1 t 
br,b,E rl1шuUlПЧ' npщbu qrmшpJПLG, Щ(1Ш4U1r4ш u UlbГ1.b4ШU1ЧПL­
pJПL0: 

Ч.�бШ4Шq.(1ПLfЭJПL00 ПLGr ршq11Шl'}Ш\1JШ ЩШU111ПLfЭJПL0: '1ГIШ 6ш­
qПLl1[! ЩШJ11шОшчnrчш6 tr, hшuш11ш4ш4ш0 -щшhшО2!1шG,еGЬr,nч, 
011rGш4· hnriшmbuш4oь11r qpшribgr,ш6 U1Ш r,ш6nLpJПL0Gbr[!. шGш­
uшООЬr� q.Ltuш,eш0ш4[!, р0ш4!ПLРJШ0 {[!OUlшOr,eGbr,r) ш0Ьgчш6-
J;![!, qrGшщшr,mObr,� РЧШ,ЕШОШ4[! hш2чшпЬLПL шOhr,шctbzU1ПL­
PJШl1p: �rGшumшGПLl1 Cil1шG ш2tuшmшG.eObr, 4ш�лшrчЬL bG l'}bпuu 
11.р. br4nL hшqшr, IЛШ(1r шпшо: 1rG 1пnl1nLl1 hшzчшпчnL11 trG
шqш�л .eшriш,eшgrObr[! u Gr,шGg nL[ibgчш6,e[!:

1шuшrш4ш4ш0 ШГ1U1Ш1)(1ПLfЭJШG u GbrprG ПL Ш(11ЛШJ2rG шпu­
LП(1r qшr,qшg!1ш(j[! qnLq[!Gpшg, шбЬg Чrбш4шqrш4ш0 LПbrtb4ШLП­
ЧПLfЭJШU щшhшGошr41:!, [!Gl)LШJGчbg чrбш4шq(1ПLfЭJШО qnr6nLGbПL­
PJШ0 ПLП(11Л[!, 4шmш11bLшqnr6чbgrO l)ГIШ h(iшrpGbrO ПL l1bpnl)(ib­
(1[!: 1ш2чшпl1шО чrбш4шq.r,ш4шG ш2tuшmшGpObr,[! шu�лrбшGш-

. ршr Gbr,шпbgrG �лЬuш4ш0 [!Gl'}hшGrшgшl1Gbr,, rG![! hrl1J2 hшG,ir­
uшgшч чrбш4шq.r,ш4ш0 qriлnLpJшG шпшошg11шG hш11шr: 

dш!1ш(jш4ш4rg Чrбш4шqrnLpJWU [!l1pпQl1шQ[! 11nm tr "рШ!]Ш· 
pшf/шli рt/шршliтр;шО' шGq.Lrш4шG l)ЩГIПQ[!, П(1[! �uшчnr,чbL tr 
q.Ьr,11ш0ш4ш0 04шrшq.rш4ш0 l)Щr,ngrg 100 IЛШ(1r шпшо u nrr 
hrl1Gшl'}�(1[! шGq.Lrшgr hшJiлGr mGmbuшq.biл Ч.. '11bmmrG tr, (1623-
1687 рр.): 'Т)bmmrr шztuшmшG,eGbrшl1 ПLГIЧШq.6чш11 tr, ungrшL­
U1GLЛbuш4шG ПЩr\ПLfЭJПLU[!, nr,r q.ШГI.ШЦlШГI[! ШJU 4ш11 ШJU br,unLJPr 
4nG4rbm q.GшhШLППLl10 tr, �эчьrr t1r2ngnч: 

17-1111 11ш11r br,4rn11114burG, q.brl1шGшgr q.riлOш4шG q., 4nGr,rG­
q.r {1606-1681 рр.) oшG,ebrnч umbri6чbL tr. ШJUЩbU 4n!чш6' "щЬ­
lЛШltшliшq/иптр;шО' l)Щ(1Пg[!: '11bmш4шGшq.rmшpJшG 4nrt11Gш-
4rgGbrr ш2tuшLЛПLpJnLGGbr,[! Gчr11чш6 trO щbmnLpJшG, 1'}(1Ш 4шr,­
q.br,r. pGш4fПLfЭJШ0 4bGgшrir ш pшr,J;!br,r, р0ш4ш0 ЩШJ!1ш0Gbrr. 
�r(jш(ju(jbr,r ПL ршGш4r 04шr,шq.(1ПLfЭJШ0[!: �(iШJШ6 ШJU ПЩflПL­
pJш(j Gbr,4ШJШQПLQr!GbrG rrbGg шztuшiлшGpGbr,[! hш11ш (1ПL11 фG 
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цt,бшцшq.11шцшG, uшцшJG rн1ш hbm it11 цш11ЬL'1 hшuwoшJGЧbL, 
ышut, n11 r1.r1шGgnLu m11цшu t11 uj,wJG щbmnLpJwG wnbriunLJP Gцw-
11wq.t,(l[::!: UJU 11щ11ngt, tлЬuшцЬtл[! zшm hbnnL t11 чt�бшцшq.11шцшG 
q.j,mПLpJWU GЬ11цш pnчwuri.wцnLpJnLGj,g: f1Щ(lП9[! q.nJШLЛubg шчЬL'1 
gwG 150 mw11t,· iФntubLПЧ mЬuшцшG ht,unLu.J?Gb(l[:J: 

'1)ЬmшцшGшq.ЬtлGЬ11'1 [!UUlflШO ПLl'].11.ПLPJПLU[! hbtлwq.ш qшriq.w­
gПLU ULЛШQШЧ q.briuшGшgti q.titлGwцшG, tiriшчnLU.J?ti щ11n:J>bun11 q._ 
UtubuчшLt, (1719-1772 рр.) u U. GLbgb11ti цn11.ut,g: =tbug Q.. Utubu­
ЧШLG t wnw2t,G шGq.wu, 1746 р., q.n11oш6bL "t//lбшl;шq{lmp;mU 
tлb(llit,G[! h UшripnL11q.t,, шJGnLhbtлh Q.bmtлbGq.bGt, hшliШLUШl1ШGGb-
11ПLLi uцubL ЦШl1'1ШL ШJ'1 шuчшuшunч Gn11 ПLUПLUUШЦШU '1WU[!Gpшg[!: 

19-riri. 11шrit, b11цrin1111 цbut,G оuч bg чt,бш цшq.r�шцшG q.j,LЛ ПLPJWU
bf111n1111· "чt,бшцшq.r�шuшрWшtлj,цшцшG" ПLIJ.IJ.ПLPJПLG[!: '1-riw qшri­
q.шguшG q.n116nLU ubo Gb1111f1ПLU ПLGЬgшч pbLq.t,wgt, чt�бшцшq.t,11 
u. чbtлLbG (1796-187 4 рр.): u11ш ubo ШЧШUl1[! qwuq.чшoшJj,G
b11hn LJ pGbfl n LU 1111u hn11 ч n11. 011 t,Gшiш ч� ПLPJ шGGb11'1 р шgшhш JtЛПLUG
tri .J?ШUШЦШЦШU Libpnфb11t, oq.GnLpJWLip: ч.t,бwцшq.11nLpJWU uшрЬ­
UШtлj,цшцшG ПLIJ.IJ.ПLPJПLU[! qш11q.шgцbL t .Ъ. P.ПLLtлnGt, (1822-1911
рр.), ч. '1)t,11unGt, (1857-1936 рр.), ч.. Q.nubtлj, (1890-1962 рр.), U.
Ut,tлtbLti (1874-1948 рр.) h ШJL q.t,mGшцwGGbriti ш2tuшmnLpJnLGGb-
11nLu: Uju 11щringt, Gb[1ЦШJWgПLgt,iub[1[! чt�бшцшq.r�шцшG q.t,LЛПL­
PJWU ht,UE[! u цt,11шnnLpjШU бJПЩ[! hшUШ[lПLU tt,G hшчшGwцшGПL­
PJПLUGb11ti tлbUПLPJПLU[!:

19-1111 11ш11nLLi цt,бшцшq.11шцшG q.t,mnLpJшG qшriq.шguшG q.n11-
6nLLi ubo Gb111111nLLi nLGbgшG Gшu П.nшшumшGt, "ш/;ш!]Ьt1/7шl;шU 
11щrin9t, uь11чшJшgnLgt,iuь11u (U. �nLщ11nч. u. чшрLnLцnч, u.

ЧШПL:j>uшG), n11nuj? 2ШUПLU tt,G щbtлnLpJWU ПLUПLUGшut,11nLpjПLU[! 
tfintuш11t,GbL hшuш11шцnLpJWU ПLUПLLiGшut,11nLpjшlip:-

UшцwJG ut,Gih 20-1111 11w11ti цbuu u ni ut, ПLIJ.IJ.ПLpJшG GbriцшJw­
gnLgt,l humwч itri uшhuwGbL чtiбшLjшq.11nLpJWU ШПШ(1ЦШU u Libpn-
11[!, wnwGg ПJ1nug ШJG itfl ЦШJ1ПIJ. бшGШiЧЬL nriщbu j,G.J?GПLJ1ПLJG q.t,­
tлnLpJnLG: nriщbu q.j,tлnLpJnLG' чtiбшLjшq.rinLpJПLU[! uцubg ОUШЧПJ1-
чьL 20 '1Шf1jl 50-шцшG p4шцwGGb[1t,G: 'l-riw oшquшG h qш(lq.wguwG 
q.nriouupwgt, чr�ш tunJ1[! u 11r�шчшu шq11bgnLpJПLG bG pnlJ.bL tunJ1-
hJ111шJt,G u ППLUШЦШU чt1бшцшq.(1ШЦШU 11щringubJ1ti Gb(1ЦШJШ9ПL-
9titGb[1[! (ч.. ublitt,Gnч. ч.. Umш11nчuцt,, U. P.nJШ(lUЦt,, Р.. 3WULЛ(lbU­
uчt,. L. ubцriw2w u ПLJ1j,2GbJ1), П(lnug ubGшq.11nLpJПLUUbJ1[!, 11шuш­
q.J1j?bf1[!' ПLUПLU Gшчш (j obnuшriч Gb(l[! u mш [1рЬ[1 punLJPti q.j,mш цш (j 
шztuшtлnLpJПLUUb(l[! '1WJ10bL bG чtiбшцшq.t,11Gbriti nщbgnLJg[!: 

ч.t,бшцшq(1ПLРJПLU bG шuчшGnLli Gшu hшuш11шцшцшG ЦJШU.J?j, 
LПWJ1pbf1 чn11.lib(l[! punLpшq.rinrt pшqliшщtiuti PЧШJt,G tлt.\JШLUb[l[!: 
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1.2. ч�бwl.tшqpnLpJш[i шошрl.tш[i, qрш h�Liliшf.tш[i qobp(! 
1.1. plinLpwqpbp(! 

ЭnL[1Шj?ШU!JПLJ1 q.j,LЛПLPJШU рn4шG11шчшрJПLU[!. ПJ1П2ЧПLU t WJU 
pwGnt[, рЬ t,Gi t шJG nшnLuuшut,rintli u t,Giщt,ut, ubpщub11 bG oq.­
tлwqnJ16фtu ШJ'1 Gщшmшц[! '111шцшGшgGЬLПL hшuw11, шJutiG.J?G' 
U1ЧJШL q.j,LЛПLPJШU ШПШflЧШJПt/. 

ч.t,бшцшq.(1ПLРJШU ПLUПLliuшut,(lПLpJWU ОрjЬЦLЛ[! hШUШ(lШЦПL­
PJПLUU t, G11шuшu tлblJ.j, nLGbgn11. b11unчpubriu nL q.nJ161}GpшgGbJ1[!: 
UwцwJG Uj,ШJU чtiбwцшq.11ntpJПLU[! it. П[l ПLUПLLiGшuj,(lnLli t hшuш-
11шцшцшG ЦJШU.J?ti b11unLJpGb(l[!' 1111шunч qpШIJ.ЧПLU bG РПLПJ1 hш­
UШJ1ШЦШЦШU q.timntpJПLUUb(l[!: CG11 ПflПLli, ri.riшugtig JПLf1ШEWU­
iJПL11G ПLUПLUUWUj,(lnLli t hшuш11шцшчшG ЦJШU.J?ti ЦПIJ.Ub(lt,g uЬц[!, 
ПJ1G tL hшG11t,uwGщu t ШJ'1 qt,tлnLpJшG шnш114шG: 

1ШUШ[1ШЦШЦШU UJПLU q.j,LЛПLpJПLUUb(lj,g чtiбwцшq.11nLpJПLU[! 
UlW[1pbJ14ПLU t JПLl1ШhШLЛПLЦ шпшG0Gшhшtл4nLpJnLGGb11nч: 

Unw2t,G wnwbl\GwhwtлцnLJЭJПLu[!· hшиш{lшf./ш/;шй li{lum;pйb­
fl/7 и QПflд'[!йpшgйbfl/7 ршйшl;шl;шй l;nrztl/7 пштtlйши/7f1ПLРJПLйй t
еwuшцшчшu 4ПIJ.U ШUbLnч· щЬtлj? t GLjшmt, ПLGbGWL hшUШ(lШЦШ­
чшu b[lUПLJpub[lt, ЦПUЦ(lЬtл iШЦ1Ь[1[! (orit,Gшч· ЦПUЦ(lЬtл щшhti 
11f1ПLPJWUp bf1411'1 pGWЦiПLPJШU PtiЧI:! цшu 11.JU ошttшш mш11ЬцшG 
ЦLПflЧШОj?ПЦ): UшцшJG hшuшr�шцшчшu b[luПLJpubrit, j?ШUШЦШЦШU 
pGПLpШq.[lb(l[! шuршсtшu b(j ПLUПLUUШUt,(lЦПIJ. opJbLjmGb[lt, П{lШf./Ш­
/;шй шпшйдйшhштl;тр;тййЬ{l/7g ( O(lt,Gwц· pw11oriwqnчu 4f1PПL­
PJПLG ПLGbgn11.Gb11t, pt,4[! pGШЦiПLPJШU uuri.hшunL[l РЧШ.J?ШUШЦПLU): 

1ШUШ[1ШЦШЦШU ЦJШU.J?ti b[lUПLJpub(l[! wGgGПLLi bG qшriqшguwG 
UlWJ1pb11 Ч1ПLLЬ11: сtшuшuшцt, [!UPШ9.J?ПLU чintfintuчшu bG t,Giщbu 
1111шug iшLt,b(l[!, ШJGщbu tL l1J1ШUg ut,2u q.nJПLPJПLU ПLGbgn11. hw11ш­
pbriш4gnLpjПLUUbJ1[!, ПJ1ПU.J? ut,шGuшG tbG UlШ(lpb11 LЛШ[lWO.J?Ub[lПLU 
u opJbLjtлGbriшu: UJ!J. щштбшnnt/ ff t//lбшl;шq{lmp;mй[! hшиш{lш­
l;шl;шй bfluПLJpйbfl/7 ршйшl;шl;шй 6. ПflШf./ш/;шй pйmpШQflft!Ubfl[! 
ПLUПLUUШU/l{lПLU f LЛbrz/7 и dшtfшйшl;/7 l;nй/;{lliU7 щш;tiшййЬ{lПLll 

ч.t,бшцшq.[lПLрJшu bf1Цl1Пf1J1. wnwbl!Gшhwu,цnLJЭJПLGG wJG t, nri 
nшnLuuшut,rintu t ni Lit,wJG шпшGоt,G tfiшutлbfl, ШJLu tJM ptfm/ 
qшйqt/шд-ш;/70 ипg/7шf-U1йLЛЬишl;шй b{lum;pйbfl т шпшйд/70 tl/lш­
t/n{lйbfl [!Uf/.Q{l/;nrz hшtlшl;gmp;mййb{l, ПflПU.J? punLpwq.riчшu b(j 
t,Giщbu шGhwmшцwG, WJGщbu tL' [!G11hшGJ1wLjwG hшmцntpJnLG­
Gbrinч: UJU ri.bЩj?ПLU цt,бшLjшqrinLpJWU turr11ti11G t (!U'1hШU[1ШЦШU 
gntgшut,zub[lt, Uj,2ngn4 pшgшhШJLПbL hШUШ[lШЦШЦШU ЦJWU.J?ПLli 
11riuun11чn11. OJ1j,GшtшLt,ntpJnLGGbf1[!, ПJ1ПU.J? hшmntц bG ni рЬ шnшG­
<:\t,G щшmшhшцшG LЛШJ1[lbJ1tiu, WJL b(lUПLJpubriti ubo' qшGqчшош-
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JflO hwL1ш4gnLpJnL(Юtцф(i: ч.pбwчwq.rntpJntGfi nшлLl1Ciшupi,ntO t 
qш(iqtl_шaw1pu ьntinLJpGЬrФ ontiuwzшфnLpJnLl:iubn[!: 

чftбшqшq(1шf/ш0 opftliш1шфmpJЛi.lif! bf11.anLJPU brin LO 1111 ul...n flЧ.П Гl 
щшr,pbflW4W0ПLt}JПL0fi t, ШUQUf1hWt.nnLpJПLU[! l..t hW0П(1f1ШЧWfinL� 
PJПLCiQ: ,фбшчшqрwцwG hbtn wqnu,nLP,JWU L[nuч11bin opJbljtn[! чni­
L{ПLU t ч.fl'бшl.Jwq.riw4w0 hwйwtfgntpJnLQ: 

... фбшl.[wq.nшчшu hшdшl/gпtpJnLO[! nщntl.1Gшuflnt.1n11 bflW1LJIЭfl 
liflwLJ.nrubrф pшqontpJntfiu t, nrin(ig dtiwt/nrн.{nLй Ьu hbLЛwqnLПш­
JЭJWU tuO/'lrФO hшuwщwmшutuwurщ t1pl.tfinL)Ei nnшчш�ш(i hpd_enц, 
цшl.1 ]JULП nriu.t (IUrjhwOr,wgunri hш1.nчwfit12�: Uw�wJO ц�бwl.[шqr,ш­
чшО hwuшl.jgшpJШU L[wqt1[! !Р цшpnri tf1Cibt wfiфnфnf\J, nnni!hbtnu 
шJG C'Jltшqnr,qnLl.'i t hl:iLЛшqnшшpJшG nnn2wl.Jfi uщwmшl.[GbrфG hш­
t1шщwLПшutuwCi: 

ч.nбwl.jШqflПLPJШU bpflMfll'). wnw[ifi(jwhwt.nl/MLPJПl.01!' ПLUПLU· 
Qwufirн.f.nri. hшuшnwl.JшцшO bplinLJJ:)Cibfll"t hwuwl.[gшpJntGGbrфfi pOn­
pnz 1:ir4nL hwmчntpJnLOOhpO b(j' 

• i]�шqnpGbfф nрwцwчшО hwl'iшubnnц:1-JПLfi[! (onnuwl.J' q.Jnt·
qwgr,wчwo LЛCitnl:шnLpjntUUbf1[!)

• nшnLdGшut,pцnri hшmцwflh2Gbflll u,шrnwuщu[J (GшJO oph­
uwц[!):

ч.r,бwцшq,nnчэJПLUnLi] hwtлl.fш(фzn p0ntpшq,rnц1 t nшnt1.Шш­
utir11.{nri tril..ПLJfЭГI punrin2 hшu,ljnLpjПLU[!, nrФ 2unr,hf,4. WJU rnwppl:ip­
l{ПLU t UJnLU bi,l..nLJpGbJфg: ,шmцшG/lzGbp[! Lf10ntt1' bG шm11t,1шLuit,q 
(nrшцшцшG) Li. .ешuшцшцшu: 

Utnf1ftpnunftt.f hшwqwtiftztibf11! ibu цшrщГJ. шr,mwhwJ111Ч.ЬL J;Jwuш­
чшщbu (pt{wJ/10 wrabp0bf1nl{), J?Ш(ф nr ПLбbli t,uwuLП ШJllO pnt.J.wO­
fJ.WЧПLJЭJПLU (orФGwt( ub11[!, ungtiшtшчшfi 6wq.nLU[!, Llшufiшqf,Lnnt­
PJПLU[! 1.,. wJLG): ьрь шtлrihpn1.1Iфtl hwLПLfw(фz[! чшпn11 t ou11n1.fibL 
[!fir.wobu[! br4nL hw4ШrJhf1 wrнtbJ?ubrфg (uz шGш�ntpJntOOtцфg) 
or,шJfi l'iЬI.I(!, шщш ШJG 4n1L[ntl.1 t Ш[U1bf10ШlЛ/1t/hш111чшuti2: 

.f2шОш4ш4шQ hLUtЛЦWOflzfibfl[! Ш/1LЛWhWJtлl{nt11 b[i pqщJt,0 Wf)­
d"l::iRUb/lПЧ (Of1tiuwч' mwrФ.eo, Ш2fUWtnШЦШ/10t, 1шф(! L. lUJtU:) 

Рш(iшЦШЦШfi p(iщpwqr,brЧ:! 4./1бШЦШQ(1пtрJПLUШО ШfltЛWПWJIЛ­
L[nlU l:iG nrш2шц/1 �лЬuшцОЬrф J:Н{brtnt.J. (pwgwrioшч wridbJ.?DbflnLJ., 
hшr,wpl:ir,w4wo, uj12t,u 1.. ШJLfi): 1-фбшцwqf)ш4шQ gnLgwGhzo hbug 
ШJU pUnLpшq.pnu t, [!UU"I Пf1ti шорn112 hшt'iwljgntpJПlU[! цшtl 11РШ 
urшч.nJlti wr,dbpfibrчJ obцuwpшfiL[пtu Ь(j tпtf.Jшt gшgшu�2hu hwuш� 
щшmшutuwunq iwфuwu uJ,шцnriubf1nч. (l.Jq, шnuCiщ u, 40, fJ/'JШU 1.. 
ШJtu): '-Lj,бwljшqriwцшG gшuцшgша gntgш(фz ntG/1 pnцw Gri.w\.inL­
�JшG. П/1(! !h ЧШJ1П'1 ШГJUlWhШJlП�bt "iпn" чшt1 wunrшz ptlbrinч.: UJG 
щЬщ� t [t,QJ, nr,nzшl.ф J:!ПLП11 Шl1ПlUGbrmч: ышfiшt.�шчшG, nrrшtiw· 

10 

цwО, dwL1шuwцшJp0 L. �лшпшсrш4шG: OrфGшl.[' 2005 р. ,,-nн1 
ч1шGеl1 uщwuL{btllJ� mL.nl'J.ПL�JПLG[! цwqйbL t 73.5 u,�.щф: UJu orФ­
OшцnLt1 .еwuшцшцшG 1.Jnql.1[1 73.5 mwrфG t, nrrwцwцwfi[]' 41шfie/1 
uщшuчbL�R tлtinr1_щpJnLriO, d'wi]wO wl.JwJ/1uo· 2005 р. Lt U1Wf1WOpш­
J/1Gt1' ��: ЬрЬ n11n2шt.iflшpJшfi цnqub11/1g nnut dbцQ pwgшцwJntd t, 
WЩШ t(flбw(fWqflWЦШU gшgщ[if}z[! ЦПJ1gfinL11 t t,�]щшл(!: 

ЬрЬ hWUWf'lWЦWЦШU ЦJWu.Qniti LЛbгtfl nL(ibgл11 PWfll'J. bpi.tnLJpub­
rФ pйntpwqriuwfi hш11шr, oqtлшqnnatl.ПLU ьr. Llt'J f\Jшdp QПLgш(фz­
Ob(I, wщш l'J.flШGgntl �Ltwl.(npt{ni.u t gmgшбfrzllhp/1 hшtfшf/шpq[!. 

uцшuф n1ubUWLПtl. ч.ьnnhti2Jшш' чtюш4шqr,шрJШб шnwrчwu 
�wpb[h t puntpwqriЬL hbtлli.JШL цЬ11щ. 

ч.ttбшчwqpnLpJnLU[! hwuw11ш4wчшG Q.flUlnLpJntG t. nriO ПLUПL.:l­
(iшutinш..11 t hwuwpшцwцшu l.fJw09шu mb11ti шGbgnrt qwuq.ц_w6ш­
Jt'l0 ungttwt-mfiiлl:.шшчшu br,l.tntJput:inti щ qnr,a(!Gp wgubn/112шuш­
цw4wG nt nрш4шцwО 4n11ub110' mbгtfl L. dwuшfiwцfi цnuljf""lbLП ЩWJ­
uwGGtiflПLti: 

btбbtnц wnwn4wJti hpu0w4шfi q.abpf'ig lt p(inцэwq.11tnftg' чшпn11. 
b(ig npnzhL �L[tiбш4Шqf1ПLJ}JПLU" q.f'il.ЛПLP,JШG hbi.лl.i.JWL tiшfiW!Пr\W­
ЦШU tuCir1,/111uh11((

• qш(iqцwaш1flu ungf1шt-mumbuшцwu br,uшJpubf1f'i uш4w1111ш-
4ti 1.14шnnt9L{ш6_gp nшnцШwuftr,ntpJПLU,

• qшuqtJ.w6щJt1u ung/1tut·U1UIЛl:iUШ цшfi Ь11Ltn1.JpGЬ11ti фntuчш­
щw4gnLpJШU ПLUПLUuшutчшL�JЛlG,

• qшQq.L{ш6шJtiG ungJ1шL-LПUmtшwцшu h/lL.ПLJpGЬrФ qflOшufl­
Ltш J fl n ш n н1 fi wu fl fl nLf,JJ ш О:

U1uщtiunl{, flOtщbu gшGцшgш6 qtiuiwцшQ, ш1ПщЬu tL 4.f,бшцш­
t;(lшцшu hbuiшqnmПLpJШU Ciщшmwtю qщuqt.(WOШJt,G l:iriuntJl:)fibri/1 
nL q.nrooGpwgGbflti tПLpJШU 1.. '111bG hшmnt4 orruщ1шфntf:)JШUШ::i/1� 
pwgшliwJtnn1t1u t: ч.j,бwцшq.r,шцшG Ofl/1fiw1wфntpJПLblib!1/1 htanш­
qniлm.pJw(i htioentl1 []ul.[шo t йЬ6 рч.trФ oribu1ш: 

1.з. '-1.ftriш�шq.nnLpJшu ubpnl}[! 1.1 fuuq�ptibpa

Ubpnrю hbmшqnmnLJЭJШU uщшmш�(iЬrф /1rшчшuшgйш(i(i nщq­
l(WO бшGш�л11шцшG huШflE t. q!iLПbtflJ?Gbf1 6Ьие pЬrl:чnL 4w11q.ш­
�nf1t1.шo qлriantfibшpJntG: 

чJ,бшцwq.r,шцшG q.fltлntpJшG mbuшlfwu hj111щi u,Gщbuшq.pu, n1-
pJw(i mЬuntpJшfi Г}flПLJpO bflG bfi, nr,nu9 ht.Ш1wqnmшu u llL.шt!nr,nLLi 
b(j hшuш11шцшLjщ(i lJJШGJ;]ПLй mtнф ntubgnri ungtiшL-mCimbuwLjшfi 
bf\LЛLJ�Gbrф qшriq.шguwu oribG9Gbt1JJ: Г'fl hbГJf.фu, mG1.nl:шшqf11.лnL­
PJWG щbunLpJnLuG O(}U1ШqПj10ПlU t ч./1бш4шq11ш1.JшG mb11bцшmtlnL-
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pJnLGCrbfl(! LПЬuшцшG J'].f1ПLJpGbf1[! uLПnLqbLПL, htнJGшL[nf1bLПL u LПL­
uшpшGbLПL hшUшf1: 

ч.t,бшцшq.J1ПLРJШU uЬрп11шршGшцшG ht,uoo бшGшtП/'lПLРJШU 
LПbUnLpJПLGG t, (!ULП Пflti ч.t,бшцшq.J1nLpJПLG(J ungt,щ-LПGLПbuшцшG 
bf1uПLJpGbf11J u qnf16[!GpшgGbf1[! Lj_bf1LПLOПLU t nt Lit,шJG Lib4ПL­
uшgL[ш6 цшu шCrnf1nznLpJшG L[t,бшцПLli, WJLli фntuGbfЩПflOПLpJwG, 
t.\lntuцwщwцgч_w6nLpJшG, 2ш11d'LiшG u qш11qwguшG qn1100GpwgnLu: 

ч.t,бшцшqf1ш4шG qt,LППLpJшG qшJ1qшgLiшG hшl1wf1 ht,up bG hшG-
11t,uшgbt Crшu LtitiLtiunфшJnLpJnLCi[! u LПJ1ШUwpшGПLpJnLGQ: f).t,шtb4-
LПt,4wJt, Of1bGpGbf1ti u ЦШLПbqnJ1t,wGbf1ti qt,mшцgПLLi[! hCrWflWЦПflПL· 
pJntCr t oCrabnntu бt,zLП hшuцшGщ L[t,бwцwq.11wцwG hbtnwqnLПnt­
PJWG[! ЬGршцш bfluПtJpCibflti tnLpJПLCi[! u hwLiшщwtnшutuwG q.nJ1-
6t,pubf1 ПL Libpn11wpwGnLpJnLG IJULПflbL J'J.f1ШGO nLuntuGwut,f1bLПL hш­
UШf1: UJGщt,ut, ЦWLПbqnJ1tiшGbf1ti uzш4ПLU[!, t,Gtщtiut,o b(i ошGшц[! u 
П(lШЦ(J, шGhf1Шd'bzmПLpJПLU(! u ЩWLПШhw4шGnLpjПLG[!, Oflt,GW!Ш­
фntpJПLU[! u ШJLCi, hGwr1шt1.nJ1ПtpJntG b(i LПWLt,u tfФLtiunфwJПflbG 
t,LiwuLПШЧ.Пflbt L[t,бwцwq.J1ntpJwG шпшf14шG, Libpn11Gbf1[! u tuu11tiJ1· 
Gbfl[!: f).f1W hbLП ubцmbri, tifl шnWf1ЦШU ПLUПLUCiwutiflbLПL hWUШfl L[t,­
бшцшqf1ПLPJПLU[! Lizш4bL t JПLf1шhшLПnL4 hGшf1pGbf1, nJ1nGgnt\. u 
auwt1.nJ1tl.nLLi t Gпш ubpn11wpwGnLpJntGo: 

ПJ1щЬu L[t,бшцшq.JlnLpJwG ubpn11wpwGПLpJntG' hшuцшGnLu bGo 
hOwnoGbnt,. b11wGwцGbJ1ti u ubpn11GbJ1t, ut, w1Gщt,ut, hшuшцшnq, 
Пf1Q GzшGшцч.шо t ungt,ШL·LПGLПbuwцwG bf1uПtJpGbf11i цwnnLgL[w6-
onLu, 11t,GwLit,цшJnLu u фntuцwщw4gntpJntGGbJ1ntu 1111uunnl\.n11. ош­
Gшцшцшu OJ1t,GшtшtflnLpJnLGGb11t, nшnLuuwut,J1ntpJwG hwl1wf1: 

ч.t,бшцшqпшцшG hbmwqnmПLpJntG[! рш11.цшgш6 t bflbE ht,uGw­
цwG фntLbf1t,g. 

• L[t,бwцwqf1w4шG J'].t,LПWJ14ntu,
• 11t,mшJ14LiwG Wf111JПLG0Gb11t, uцqpGwцwG uzw4ПLli, wutfln­

tf,nLu u tut1pшL[n11ntl1,
• wutflnt.\lч.wo GJntpbflti ч.hf'ILПLOПLpJnLG:
faL[wf14L[w6 РПLПJ1 фnLtbfl[! tflntuцwщwцgL[w6 bG, u Пflbl Libцt,

pwgwцwJnLpJnLG[! hwGq.bgGnLLi t hbLПшqnLПnLpJwG шupn112wцшGnL­
PJШG tuшtutnuwCi(!: 3ПLJ1WOWUi]Пlf1 Ц'IПLLПLLi oq.LПwq.nf10ЦПLU b(i 
mщшt фnLLt,G hwLПntц ubpn11Gbf1. hшzч.ti wnGbLnч. шztuшLПwGo­
Gbflli pnL[wG11wцntpJntGo: 

UJuщtщ ГJ./llЛШfll/ПLtif] L[t,бшцwq.f1w4wG hbLПwqnmntpJш(i wnw-
2t,G t.\lntLG t, Пflli GщшmwцG t' nшntl1Gwut,11L[n11 bf1uПtJpGb11t, u 
qnJ16[!GpwgGbflli L[b11шpbJ1JШL uцqpGwцшG mщшtGbflli hwt\.wow­
qrintLio: UJu фnLtnLLi oqmwqnnoч.ntLi t qшйqtfшcrш;ftй ГJ./1LПШf71/tiшй 
LibpПJ'].[!: 
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bf\4Jlnrщ tf,nttntLi 4t,11wnt\.ntl1 bG tf/ufшljшq(lш{jшu futJpшtfn{l­
llшu, Ш'l)ПLUШI/ШJ/lU йЬр{jш;шgt1шй u q{IШ.fJ/lftшljшli ЩШIЛl/b{lt1шli 
l2bpn110bf1(!: 

Ь1111п1111· ч.b11tnL6w4wG tt,nttntLi, [!GJ'].hшCrf1w4wG gПLgwGt,zGb11t, 
uu,шgLiшG, 1111шGg Liwцш1111w4Gtiflli, цшnntgt\.woot, t... 11t,Gwut,цw1t, 
L(bf1LПLOПtpjwG UЩШLПWЦПL[, oqtnwqnf16t\.nLLi b(j ршgШ[lОШl/, hШ(IШ­
p/Jf1Шl/ШU t... t1ftpftli Lib6ntpJntGGbJ1t, hшzч.wf14LiшCi ubpn11Gbf1[!: CG11-
hWOf1w4шCi цшLi Lit,2t,Ci Lib6ПLpJntCiCibf1ПLLi ршр1Щw6 LiшuGшцt, 
U1Шf1pbf1nLpJntGGb110 pwgwhwJmL[ntLi bCi LПШLПwGuшG gntgшCit,zGb­
f\Пt\.: UJu tf,nttntu oq.mwqnf16L[ntl1 bG Gшt... 11t,Gwut,цw1t, 2Шf1Ebf1ti L...' 
pwquwqnJ16nG ч.hf1tПt6ntpJwG, t,G11bpuш1t,G, u' цnnbuшgt,nG-nbq.J1b­
ut,nQ Libpn11Gbf11!: 

ч.t,бшцшqf1nLpJшG tuG11tiJ1Gbf1[! ut,2m tL ptul::iL .l::iG bfl4flПLU q.nf16Пf'\ 
u,Qu,buшцшG hwuwцw11qt, щшhшG2Gb11t,g: ub114шJnLLiu t\.t,бшцш­
qf1nLpJшG 4Wf1uПf1шqnLJG tuGqt,J1Gl::iJ1t,g Lib4o hшl1шf1L[Пtli t l::if14f11i 
ungt,щ-mGLПl::iuwцшG L[t,бшцt, pwqLiшцn11LiшGt, LПtuwpшGntLi(!, 
11f1ШGntLi J'].f1Uunf1L[n11 шJGщt,ut, 011t,Gшtшtf,ПLpJntGGl::if1t, pшgwhшJ­
u,ntLiJ!, n11nGp щw1uшGшtln11t1.wo l::iG zntцwJшцwG hw11wpbflntpJntG­
Ob11t,G wGgGl::iLnt, ШJut,GoG' bfl4flti mGtnbuwцwG u ungt,шtшцшG 
ПLПflLПGbflПLU ЦWLПШJ1Ч.П'1 фnфntunLpJntGGl::iJ1[! ршGшцшщЬu u op­
Jl::iцmt,L[n11bG q.GшhwmbtnL hbu,: 

bf14flti LПCimbuПLpJшG цшпшt1.ш11LiшG ul::ituwGt,quntu шnwGaGш­
hшLПnt4 LПb11.b11t,g uЬц[! ЩWLПЦWGntU t t\.t,бшцшqf1ПLPJWG[!, ПflПЧ,hb­
LПU LПb111::iцwtntlntpJwG цwqu[!, Gflw ПflW4[! u WflJ'ltiwцшGntpJnLG[! 
ht,Lip 1::iG hwG11�uwGПLLi цwnwtlшf1w4wG n11n2nLliGb11t, [!CiqntGuшG 
hwLiш11: 

btGbtnL[ цшnwqшr,LiшG pGnLJpt, tf,ntflntunLpJntGGl::ir,t,g' UqqwJt,G 
hwzt,L[Gbflli hwLiw4wf1q.ti (U,,) Gbf1J'].f1Пtlit,g, 61::inGшf14nLpJnLGGbf1ti 
Фflllg t... bGpwцwJnLpJntCiGbr,t,g, аt...шчп11чп11 ut,omwr,ш6pwJt,G hw­
f1Wpbf1ПLPJПtOGb11t,g t... WJ1LПшpt,G wztuwflhti hbu, umbrioL[wo Gnf1 
цшщЬ11t,g, L[t,бш4wq.11ntpJnLG[! 4nttlш6 t tПL6btnL hbtnuJШL tu(il1/111GbJ11J. 

• '1'\ЬLПшцшG 4шnшL[wf1LiшG UWf1Lit,(iGb11t,. Lit,oшqq.wJt,G цшq­
Liш41::i11щntpJntGGl::irlt, (UUч, UU,, =!Р), LWJG hШUWflШЦПLJ}JШCi, 
q.Пf10WJ1Шf1Gbf11i u wGhшLП pш11wpwgt,Gbflt,· Wfld'wGwhш­
tlwLП ml::i11.bцwLПt\.ПLPJWG шщwhnt\.ПLLi[!: 

• Q.t,mw4wGn11bG ht,uCrwtlnr,tlш6 gшgшGt,2Gb11t, hшliш4wr,q.t,
oq.LПшq.nr,MwLip' hшuшr,шцшцшG 4JшGpПLLi ml::i11t, nLGbgn11
ungt,щ-u,Gmbuw4шG bf1uПLJpGb11t, u qnJ16[!GpшgGbr,t, pшq­
LiшцnriLiшGt, hbmшqnmПLLiJ!:

• ,шuшf1ш4шцшG qшr,qшguwG qnr,6[!GpшgGbJ1nLLi 1111uun11L[nri
of1t,GшiшtflПLPJПLGGь11t, t... ut,u,nLuGь11t, пG11hшG11шgnLLiCr nL
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цwЩuwmbunLб[!: 
+ ч.flбw4wqrwцwG w2fuwtnwupubrФ hwuwщшmшutuwGbgщ­

u[.! utiowqq.wJ/1Ci uшwu11wJ1mul::irif1Ci:
+ =iшбwmwrшo rфшw114nL1.Юb11/1g' numrшupwJ\1G l)\1t.nWf\ЧПL0-

ubrф ubpn11uЬrфu шugnLйn:

1.4. ч.ftбw[twq.pntpJwfi l!fiqhwfin1.p и1buntpJntfi[! npщbu 
a.ttaбwl.twq.pw[twfi q.pи1n1.pJwfi OJПLI\ 

Uf1Cit 20-1111 qшri/1 uLfflqp[!, q.rrnшцwG ш2tuшrihntu t.lrбwLfwqpnL­

PJПLCi[! hшJrn(ф tp йЬц oG,ihwuntr,' "L(,flбwцшq.pntpJntCi" шuqш-
Cintйntf.: 

ч.f'iбw4wq.(1WЦWG q/11.ЛПL,ЭJШСi htн.nwq.ш qшpqшgnLO[! hwCiqbg-

f\bg ufl 2w11.e pGpfintrntJG б1nщЬt1/1 ш11шошguwО: 'i-w pшgwi.nrч.шu

tr hbmwqnmntpJwG Gnr' nrnzw4/1 шпwрцшuЬrф L. pOшpwq.riuwO

hwuw('I JntpwhwwntLf gntgшfipzubrt't hwйwцшrq.bn/1 oGnLufl.nч:

20-rщ. qwrф u4tщpo GzwGwфritlbg i'iшpbйtшntiцшl./wO ц.t1бшцш­

q.nПLPJWCI /lfitnbCiupt{ qw(ЩWQПLUПЧ. L. '1flШ WЩWJ'IШIЛ/1 LWJ(i 4Рf1Ш·

nntdnt.\.: 20-1111 �µuгФ bpLюnrщ цbuntu wrmw11,pntpJwCi qwrq.wgnн1[!

1i ung/1шt-mOmbuшLfшO q.nranOpшgubr'Ч! 11шпошu wцbt/1 pшrri u
pwqйwpGntJp: бJПЩWJj,U, u/1oбJПЩWJ/1Ci Li upomwnw6RШJP0 \.jшщl:i­

r/1 PWfЩWQПLU(! щwhwu2ntu t11 UП/1 gшgшOf12ul:i('l/1 u2шLfПLO u U/1Ci!

ШJfl цtirшnntpJntu qmшoйbrl/1 Lfw1Лwrbtwqnr6ntu: U111 щшJdwuCib­

rtntd t.1./'lбwцwq.rwцwG q.pi.лntpJш(i qwr,q.wgntuu [!Gршgшц n1 бpwJu

hb1ЛшqnmntpJwu ut;pn,iul:irfl tunrwguшu t.. 4wmш11btшq.nr6uшG.

WJLl..t uшu(iwq.prnwguшfl nщpm.J.: Ountu11 WflWG 1.11u1.11buпtpJwu

шnwCioj,u бJnщbrфt:i l..t ung/1w1шl./шu hШf'1ШPDf1ПLPJПLblib(1/lU qbru1-

pbpnfl бJПЩШJrО чrбwцwq.pntpJПLUUbf'\, tiuiti Wf1rJJПLG9nLl.1 �t,бw­

ЦШQ.flПLPJПLU[! 1'JШf1бшч ршquшбJnщ, uwцшJG !ЧПГ\Qf'lbg ut,шuuш­

LfwCintpJntun: 
fiJnщwJ/1fi цtiбwцwq.rntpJntGCibppg JПLf1WRWU!JПtf'1fi ПLОр ubфw-

1.(wu hbmшqntnntpJWU opJbtimn l,. pwgwhWJUlПLU t oq.u1шq.n11oчnri

gn1gшuti2utrф tntpJПLU[!, dzwцщu 1111wGg q./lUtWЦWG l..t q.n116Gwцwu

чtinwnnLpJWU l.jw(inblibftU ПL ubpnqfib/1[!: Uш4wJG PПLПfl бJПЩШJ/lG

t.1.tiбшцwq.11ntpJntblibrnв1 4ti11wn4ПLU bG цtiбшцwq.pntpJwCi пu11hw-

6nц1 wbuПLpJwG uцqpшu90b11u ш 111:ipnqfibJЧ:!:
ut1шuGwцwG цt,бшцшq.ршцшl.i cфiлntpJntб[! GЬ(1ЦШJШ9ЧПL11 t

l:i(lbp UШЦWf'll'}WЦGbrnч: 
U11w2t,O ttwцwpqwtl[! чf\tiwцwq.pnLf)JWG (!Ciq.hwCinLp mbunL-

�JПlUU t; С)ш q.pmшpJntu t ungj,ШL ·U\Gtnbuwцwfi bГ1LtntJpGbrф

wnшtlbL oOqhwGnLf'I uцpntGRGbrtfl, цш(inuubrti L. pцwJrfi LПLUWpWG-

14 

dшCi OJ1bGpfibpf1 uwuj,G: UJG Фw1.tiu t [!Gl}hwGrw4wG fltiwum nLGl::i­
gnri l.{flбw4шqriwчwu hwu4wgПLpJПLuGb11ti, Ljwmbqnp�w(ib(lfl uшh­
l]w(inLl1[! (ori/10w4' "oJ)pGшiwфnLpJntG". "gntgwGf12", "hшm4шG\12'', 
"IJJ,s;фu ub6ntpJПL(i" 1.,. ШJLU) t... ubpnl}GbJ'I t tizwчntti ungflWL·IЛUUtbuw­
ЦWU OJ1UПLJp(ib(1f, ПLUПLUUШU/1rtПLPJWU hшuшri: 

t;pqpnpf1. l.1wцwp11,wцntl.1 шnwu�Gшgt{ntu tG brt4ПL fun2nr [!Gq­
hwu11wчwG ПLП(1U'\Cibrt' \ЛUtnbuшчwu t... ungttwtwtiwu ч.fнSш4шq.f'IПL· 
PJПLUUbf'I[!: 

S6тtщшqшб t.//1lfш[fшq{1ЛLP,JЛLU[J ПLUПL11uWU\1f'IПLl1 t mGu,hunL­
PJWfi pfiwqшt{шn/'I brtuПLJpubnG ПL QПl'\OПUPWQUb\1[!, U1G1.ЛbUПLJЭJWU 
бJПЩЬ(lr r.... hшuш11w4wqw(i 4bf\Wf11ЛWl}J1ПLPJШG LПШ(1!1ЬrФ 4щпщg­
t{w6щ!, hwt1wuwuClnLpJшliGb11G nt фntu4wщwцgnцэJntGCib110: 

llngftшiwt,шб ifJ1бwl.jwq11ntpJПLfiCi nшn1uuшuflrю1d t ШJfiщj,ufl 
b11unLJpCibpu nt q.n116[!Gpшgfibrч:!, npnCip pGшpшq.pnLII bt:i dwpq­
цшug шщrЬtшцЬnщ[!, tibuuшq.nпonLubщpJшG щшJtiшuCil:i111:!, w2tuw­
шwG.eti L. П! Wf1LПШГf(lWЦWU q.nronLCibnLf:}JWU [!CipШQ!?ПLO шлЬqо­
цwо (l'ИШl....nf\ЦШО} фnfuhШf1Шpb(lПLpJПLCi(ibp[!: 

bf1(1Пf1/'\ tiwчwraqw(fnLd wnwGoCiшgц_ntt1 bQ шumlшшцшО L. un­
gflwtwцшu цJ1бw4wqpПLpJwG бJnщьnп: 

SGmbuw4wo цtiбwцwqrшtpJПLU[! Gb(lШ/'!Пtt1 t W(ЩJПLUWpbflПL· 
pJШfi, qJПЩWLПUU11:iUntpJWU, WЩf'IШU.efib(l/1 ПL OWDWJПLpjПLUUGfф 2ПL­
ЦШJ/1 L. шrJLЛWf'WШЦWU ntnruф WJL бJПЩЬf1/1 L{tlбшцшq.(lПLPJПLCiUbf\[!: 

Ungj'lщшцшG L{tlбwцшqrntpJntfi[! Gbriwnntu t puwц!ПLPJWG цbu­
uwt1w4wriµu4ti, шщwhnt{шq.rntpJwG, t12w4ntJp/l. wnn11.�шщwhПL­
PJШu L. ung/1wtшцшli n1.nnuФ ШJt бJnщtrФ tl.t1t�шцwqpntpJntGGb11�: 

чr,бшцшq.r,ntpJntuo qш11q.шuntd t nriщtш йflшuuwl.(wu q.ptnnt­
pJntt:i, l..t JПLflШJ?ШUifПL/1 бJПЩlt qШf\Q.Wgntd[! octwfil)WЦПLU t !1(lШ 
шuрnqошцшu 4wtnШ('lb1шq.nrWшGo: 

чr,бwцwqr,пtpJшG nuqhwlintf\ tnbuntpJntli[! ц,рбшцшqпшцшСi 
UJПLU J1WU[!fipwgubf1f1 ПLUПLtIOшutirntPJWU ш11ш2ru ФnttCi t: UJG pn­
tnr l.{j1бwLjwq.11ntpJПLfifibrt/1 tnbuшцwfi h/lOf!U t, nrф цnriurg 02шц­
цшЬ t./.b!ltПLbшцшCi ubpn11ubf1[!, hшuцшgntpJntGGbraG nt �wи1bq.n­
rФшub11[! n11n2wчr 4/'lrшnntpJПLU b(i q.tnfintd 11:rwug qшuwt{wGq-
dшG t.. hbuiшqm.nшl.(wu шztuшuiwfiJ?fibrшu: 

"чt,бшцwq.11ntpJшu l]CirJhwuПLf1 ml:шntpJnLu� ш12w11�wO [!uq.rL1шo 
t hhrnuJШL цш11l.,.n11wq.ntJU ршсtJ1ООЬrч1. 

• tl/'Jбwцшq.r,wцwu ri.flmwpцntufib(l/1, tuupшt{nrnн1Gbrlfl wruш­
uwtiш1J1(i u q(IW.\фЦШЦWli ЩШtnЦbpntUUbf11t t1bpnq(ibf1[!,

• (!fiqhwOnшцшG gntgш(фzubrФ dЬцGшршGщu[!' pшgшpilwц,
hw11шpb11wLfwG t... dflotiG 11b6ПLpJПLGOl:iflti mtшenч.,

• tлwmw(it{nq zшrыtrti zШЦ'lbf1ti t... tiu1.11bOurqntpjШU gntgw(iflz-
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GbrФ hш2Ltш114r!, 
• [!GLЛriшGEШJ�G 11Ьрпrю, 1111ш tuG11�11Gb11[! li. 4�riшrzПLl1[!

un9�ШL·LЛGLЛbuш4шG hbLЛшqnLЛnLpJnLGGb11nLl1,
• 11�Gш11�4ШJ� 2ш11ЕЬ11� hшu4ш9nLpJnLG[! li. LtbritnL6ш4шG 9ПL-

9шG�2Gb11[!,
• �G11bEuGb11� l1bpn11[! li. 1111ш 4�riшrznLl1[! ung�шt-LЛGLПbuш4шG

b11unLJpGb11� 11ш4ш1111ш4GЬ11� li. oшLtшLGbri� Ltb11LnL6nLpJПL­
GПLl1' ctwl1ш(iш4� u LПШГ1ШОПLfЭJШU 11Ь2,

• 4nrzbuшg�n(i u rzbq.11bu�n(i l1bpn11ub11� 4�11ШrlПLl1[! qt1бш4ш­
q.11ш4шG hbLЛшqnLЛnLpJПLUUbГ1ПLl1:
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Q.LПt-tu 11 

2.1. «'-l.f1бw[lwq.pw[lw(i 11-f1LПW(1[1ПLl1 » hwu[lwgПLPJПL(i[! LL 
w(ig[lwgiJw(i фПLLti111! 

ч.�бш4шq.11ш4ш(i 11t1LЛШl14ПLl1[! hbLЛШqПLЛПLfЭJШG u4qpuш4шu 
фnLtU t: UJ(i hшuш11ш4ш4шu 4JШGEn b11unLJp(ib11n L. q.n116[!Upш9Gb­
rФ Ltb11шpb11JШL qшGq.qш6шJnu u4qpGш4шG LЛbl'l.b4шLЛqПLpJШU hш­
ЦWЕШq.1111ш(i' q.t1LЛш4шun11b(i 4шq11ш4Ь11щqш6 L.11nшuGш4ш(i oriш­
qnnq �riш4шGшgqnri hbLЛшqnLЛПLPJПLU t: Uш4шJG. П! pntnri LЛbl'l.b-
4nLpJnLGGb11� hшLtШEШq.[1ПLl1U t hшl1ш11L[ПLl1 Ltnбш4шq.riш4ш(i: ч.�­
бw4wq.11ш4шG b(i 11t1шJG шJ(i 11t1LЛШГ14ПL11GЬ11[!, nrinug [!UfЭШ9ЕПL11 

_( nLUnLl1GшunriLtnLl1 b(i LЛULЛbuш4шu L. ungnшLШ4шG b11L.nLJpGb11n 
}"' ШJGщnun 011пuш!ШЦ1ПLРJПLUUЬ11, nrinGE hшl1[!U'1hШUПLГ1 bG ШJU 4ш11 
') ШJfi hшl1ш4gnLpJШU шG11ш�1uь11п 11Ьо 11wun hwl1шri: 
,) Sbrib4шLЛqПLpJПLG[! ЩЬLЛш4ш(i Lt�бw4wq.11w4wG l1ш1111nuGb11n 

i 
qn110ПLUbПLPJШG ht111Gш4шu ШГ1'1JПLUEU t: tiuiщbu li. 9wu4w9w6 wri-
11,JПLfiE, LЛbl'l.b4шLЛL[ПLpJПLGU ПLG� wrictbE: =lwLЛ4шщbu pwu4 t q.uш­

� hшLЛqПLl1 ШJU LЛbl'l.b4шLЛLj_ПLpJПLU[!, П11[! hwLl.wEшq.11LtnLl1 t Lt�бш4ш­
'"r) qriш4шG ш2tuшLЛШUEUb11n 011шq.11b11�g '1ПLГ1U: 

UrictbE[! 11Ьо t, brip LЛbl'l.b4wLЛqnLpJnLG[! шrictшGшhшqwLЛ t 
(ULЛПLJq.) U hшl1Ш'1Г1btn: 

Updшfiшhшtfшmmp;шfi wщwhnql1wG [!G11hwGПLГ1 щшhwGo[! 11�­
LЛШГ14Ltnri OpJb4LЛt1 РПLП[l PШl'l.Ш'1Г1tl!Gb11� L[b11шpbГ1JWL wl1pnri2w-
4шG li. б2q.11t1LЛ q.11шrznLl1u t: UJ11 LЛЩШLUЬГ1[! щЬLЛЕ t oшrzшJb(i ШJG 
UЩШLЛШ4Gbrit1G, nrinGg hшl1w11 4ШLЛШ11Llbt t rфLЛW114ПLl1[!: 

ПрщЬи hшtfШ!}{lb[/lПLf}JПLfi, шпшо�G hbripnG, щЬLЛЕ t hшu4шGшt 
LЛЩШLUbri� [!U11hшu11шgl1ш(i huш11wt.1.n11nLpJПLUUbГ1[! ctwl1w(iw4n L. 
LЛШГ1ШОПLРJШU ШrtПLl1nq, nrin wщшhnL[l1ш(i hшl1шri tL LЛЩШLUbll[! 
ЩЬLЛЕ t hшL[шEшq.11qb(i anшctшl1ш(iw4 L. 11t1шuGш4шG l1Ьрп11шрш­
(iпLрJшйр: 

ч.nбш4шq.11ш4шG '1�LЛШ114ПL11 4Ш11П1'1. b(i wGg4шg(ibL П! 11�WJU 
ЩЬLЛш4ш(i qt1бш4шq.11ш4ш(i l1ш1111t1GUb!1[!, WJLU q.t1LЛwhbLЛl.uqnLЛШ-
4ш(i t1UuLЛt1LЛПLLЛGbl1[!, pw(i4bl1�, pn11uw(ibl1� u :Jф11l1ш(ib11t1 q�бш-
4шq.11ш4шG oшrzшJnLpJnL(i(ib11[!: 

ч.nбш4шq.11ш4шG '1�LЛШ11411ш(i q.n116"[!Upшg(i [!U11q.114nLl1 t hbLЛL.­
JШL Ц1ПLLЬГ1[!. 

• 11t1LЛШ11411шG uшtuшщwLЛГ1WULЛПLl1,
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• qwGq.Ll,woшJtiu UlЧJWLCibrф hwLl,шыwq.11nLu,
• hwLl,щewq.(lWO U1ЧJWLCib11r LibEbCiWJWЦw(i ti2wЦПLLi:

.. i./ftl5шftшq.f1шftш0 ГJ/7ll1Шf1ftt1ш0 Oшfuшщшll1f1ШUll1tfшO q.n{la[!O­
pшgO [!Ul,Ч(lЦПLU t ш2tuшuiw(iыub11r UlШ(lpb(l U1buwцub11: UцqpПLU 
wuh11w<tb2ui t п11п2ЬL tibpnr,.wpwuwцwu hw11gb(1[! (r,.tiuiш11цtiw(i 
UЩШU1ШЦ[! l.i. OpJbЦUl[!, q.(lwugtiw(i Ь(iршцш hWUlЦW uti2ub(lr Цшq­
U[!, 11tiuiш11цtiw(i utiwчn11ti [!UUl(lПLpJПLCr[! l.i. WJLCi): UJU LflПLLnLti щ(i­
h11wdb2U1 t LПLObL (iwl.i. цшqtiшцЬ11щшцшu pCinLJPti htitiuwtuu11ti11ub11 
(011ruw4' '1,/lUlW(lЦПLU[! wug4щg(in'1. OW11WJПLpJW(i ЦШqt1[!, ЦШ'1,(1Ь(1/1 
Gшtuwщwui11wuuinLLi[!, 011wgnLgWJ/1Ci ЩLШСi/1 цwqtinLti[!, Lflwuuiw­
P'1.Pb11r pwqtiwgПLU[! l.i. WJLG): 

flшOq.tfшaшJ/70 ll1t/Jш10hf1ft hшtfшpшq.{ltfшO шzfuшll1ш0p0hf10 
wuur2wцwun11bu цшщчшо b(i 6wnw1nr1wцwu UWUlJWUUb(l/1 (uib11.b­
ЦШUWLПJWUUb(1/l) L11wgtiwu hbui: UJO uцuLl,nLti t q.11w11uwu рЬ11рЬ(1[!, 
РLШОЦОЬ(l[!, wOцbuiwOb(l[! (hw11gwpbpb(1[!} g(lbLnLg u wL1,w11uiLl,ПLti t 
11ruiw(1ЦПLU[! цшquшцЬ11щп11. OWl1WJПLPJW0 цn11.utig L(1Wgll,w6 uibu­
EПЧ 1111wOg hwbl10ПLtinLI,: 

чb112tiu' uЬыЬОШJШЦШG u2wL1uwO LflnLLПLU UlЧJWtUb(l[! Ь(iрш11ц­
ЧПLU ЬО pLl,wpwOwцwu Li. ui11wuwpwOwцwu uuinщuwO, п11О wO­
hOw11 t r11шцшОшgОЬL wnwug gnLgшOti20b11ti u п11шцшцwО hш1л­
цшОr2ОЬ11� uti2u LflntuцwщwцgLl,w6nLpJw0 tiuшgnLpJwO: чt�бшцш­
q11wцwо w2tuwuiwoыoь11r ощЬ(1ШU1/1ЧПLРJПLU[! l.i. П(lШЦ[! цшtuчшо 
b(i и1Ь11.ЬЦШU1ЧПLРJШО hwll,wыwq.11uw(i, Lflntuwugtiщ(i, u2wцuw(i l.i. 
щwhщwutiw(i uibtuOnLnq.tiwub(l/lg: UJu w2tuwuiwOыOb11nLti ubo t 
UП(lWq.ПLJU hш2чп11.шцwО uibtuutiцшJti l.i. O(lWq.(lШJ/10 шщшhпчuш(i 
r,.b 11 [!: 

чrбшЦшq.(1ШЦШ0 '1/lUlW(lЦUWU wnwblф(j LflПLLb(l[! (tiщu(iwLl,n(lW­
ЩbU w11w2tiG[!} u Ll.tiбшцwq.11wцwO 11tiuiw11ЦnLtiO wupn11.2nLpJwtip 
Llb11g11wo, щwhwu2nLU b(i ,1>ruw0uwцwu, ш2tuwuiwuышJtiu l.i. dw­

uw(iшцti qqwlti owtuunLtiOb(l, tiuц hWUWUlW(lWO '1/lUlW(lЦПLtiub11ti 
п11п2 uibuwцOb(l[! (011t�Ошц· uw11r,.whwuw11[!}' ubo oшtuunLLiOb11: 

2.2. ч.tн�w�wq.pш�w(i q�mwp�dw(i apwq.pw-
1.lbpnqwpwfiw�wfi LL �wqdw�bpщш�w(j hшpgbp[! 

8шСiЦшgш6 Ll,/lбшЦшq.(lШЦШU r,.tiLПW(lЦПLU WUh(1Wdb2и1 t UЦUbL 
'1,(1Ш Ощшu�шцt� u ЦПUЦ(lbUl tuu11ti11ub11ti бti2ui 6uwцb11щnLLi/lg: 

ГJ.ftll1шf1ftt1ш0 Oщшll1шftf! b11unLJpOb11ti u q.n116QCipwgOb11ti qw11-
qwguwu 011rOшtшLflnLpJПLUCib11ti pwgwhWJUlUWO hWUW(l W(ld"wuw­
hwчwui LПb11.bцwuiLl,nLpJПLU UUlWUWLU t: 'Т'JЬLПЕ t huuiwц ЩШU1ЦЬ-
11шgОЬL hbLПwqnuinLpJw(i Сiщшu�шц[!, hшцшnшц r,.bЩEПLU шJО цш-
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r,n11. t Llb11w6Ll,bL П! щtiuiшOti UlЧJWt0bf1r hwll,wыwq.11uw(i: f'\.ruiw11ц­
dwQ tuu11ti110bf1[! ptuПLa bu 1111w 011wq.11tig l.i. цшqtiшць11щtiшО 6ub­
r,�g: UJu LflnLtnLti n11n2LtnLu t Owl.i. hbuiwq.w ш2tuwuiwOыub11ti цwqti[! 
"· wnworCr hb11pru, 11tiuiw11цuw(j opJbЦUl[! u utiшчn11[!: 

f'J/7ll1Шf1l/t1ш0 opJhl/ll1D ungtiшt-uiCiuibuwцwo b11unLJpOb11ti l.i. 
4nf16[!Crpwgub11ti hwuwцgПLpJnLO t, П(l[! ЬОршцш t hbuiwqnuiПL­
,,wu: ,buiwqПUlПLPJWU орJЬЦLП ЦШ(lП'l b(i hwOr,.tiuш(iwL ,1>/lqrцw­
�w(j wu6rOE (b11ц11ti u '1,(1Ш wnwG6tiO UlW(lWOEUb(l/1 рСiШЦ!ПLРJПL-
0[!), �фqrцшцшu titiшч.n110b(1[! (2bOEbf1, ubpbuwub11, hwuuingOb11), 
�f1WLl,wpwCrwцwo w06tiuы (6bnuw11ЦПLpJПLOCib11, ,1>b(1Ub(lwJrG U10-
LПbUПLpJПL0Cib(1, w11uU1(1WJ/1Ci ршОцЬ11) l.i. 1111шОg hwtiwЦgПLpJnLOCib(l[!: 

ч�бшцшq.11шцшu 11tiuiш11цuwu opJbЦUl[! п11п2ЬLПL hwuw11 wO­
hf1wdb2ui t hULПWЦbg(ibL ПLUПLUUWU/lf1Ч.ПI'} hwuwЦgПLpJWU uwhuw(i­
(jbf1[!: UJr,. UЩШU1ШЦПL\. oq.LПwq.n116L\.ПLU t п11п2шцr gb(rq (Ш(lLППUW­
�W(lq.}: 8buq[! uwhtiwuwLflwцn11. hwuiцwG/120 t, n11tiu щbuiE t hw­
LJwщwuiшutuwObG hwtiwЦgПLpJШU РПLП(l utiwчn110b(1[!: О11ruшц, 
wuh11wdb2ui t hш2ч.ш11ЬL uib11.wцwJLl,w6 uw11ышчn11nLuOb11ti ышuш­
�[!: UJu r,.bЩEПLU gbOq[! "uib11.wцwJLl_w60b110 bG", шОцшtu wJ(i pw­
Qrg, q.n(lOПLti b(j '1,(lWUE, Gn11nqLl,nLU, рЬ' nt: 

ч.t�бшцшq.11шцшu rфuiw11чuw(i РПLП(l OpJbЦUlUb(l[! рш11.чшgш6 
b(r ш11ш06/10 UlW(l(lb(l/lg' r,.ruiw(lЦUWCi U/1ШL\.П(10b(1/lg: f'\./1U1W(1ЦUW(i 
opJbЦU1[! n11n2bLnLg hbuin wOh11wdb2ui t б2mbL 11tiuiш11цuwO utiw­
Ltn110b11[!: 

ГJ./7ll1Шf7ljtfшO tf/7Шt/Пf1D r,./1LПШf1ЦЧП'1. OpjbЦUl/1 РШ'l.ЦШQПLQ/1! 
LПW(l(l t u hwur,.tiuwunLU t q.11wnuwCi[! Ь(iршцш hwuiцшOti2ti ч11п11.: 
011tiuшц, dn11.nч1111шq.11wцwu hbmwqnLППLpJПLOOb11ti dшuшОшц 11r­
LПШ(1ЦUШU utiшL\.n11 чш11п11. t hwOr,.tiuшOшt uw11r,.Q чшu mCiwJ/10 uiG­
u,bunL�JnLO[!: f'\.ruiw114uwO аt�шчп11[! п11п2ЬtПL hbUl ubцmb11. u2wц­
LlnLti 1t Ll,/lбШЦШq.(1ШЦШ0 '1tiU1Wf1ЦUW(i 0(1Wq.tif1[!: 

ГJ./7ll1Шf1fttfшO Uf1ШQ/7f1l! hwrgwgnLgwц t, [!UUl n11ti hwL\.шыw­
q.rL\.nLU b(i Ulb'l.bЦnLpJПLUUb(l[!, цшu q.11w11uш(i Ь(iршцш hwmцwur2-
Crbrti u gПLgwu/12Cib(1/l QПLQШЦ t (pLl,Ш(lЦПLU): f'\./lU1Ш(1ЦtiW0 O(lWq./1[1[! 
�uwLl,n11Ll,nLU t PLWU4/l (wuцbuiwJr, uib11.bцwuWU1JWCi/l) u,buыnч, 
Пf1ПLU Lf1WQЧПLU ьо uцqрОшцшu Ulb'l.bЦПLPJПLCiOb(l[!: PLwOчtiu Ц/lg 
Ob(lЦWJWQLl,ПLU t h11whw(iq., Пf1ПLU pwgwLП(lЧПLU t hwrgb11ti ruwu­
Ul[! u L(lШgtiw(i чшrq[!: f'\./lUlШ(lЦUWU 011wq.11ti hw11gb11ti цwqti[! u pn­
Ll,шur,.шцnLpJПLO[! чшtuч.шо t hbLПwqnuinLpJwO tu011ti110brtig u 
nшnLuOшuti11L1.n11. hшuш11шцшцшu bf1unLJpubrti шnwOauwhшuiцnL­
pJnLOOb11tig: ч.tiбшljwqrwцwu r,.tiuiш11цuwO O(lwq./1(1[! щЬ111Е t pw­
Ll,w11w11ti hbuiuJWL щшhшО2uЬ(1[!. 

• 0(1Wq.(1ПLU щЬmв t [!Or,.q11цчbu utiwJO WJU hшrgbr[!, npnuы
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wul1J,ow4wunribu 4wщцw6 bu LПЧJWL hbmшqnmПLpJшu htнn: 
,wri4 !t 6WUJ1Wpb11Cibt 611wq.J,J1[! wчЬLП/11) 4wl1 bJ14f1ПJ11)W-
4w(i [izw(iw4ПLf)JПL(i ПL(ibgПl'l. hWJ1Qbf1ПЦ: 

• 0['1WQ['1ПLl1 щЬще t [!Gl)QJ14чb(i 11/lWJ(i WJ(i hWJ1QbJ1[!, ПJ1 ПGg
ф['lШpb['lJWL 4W/1П1'1. b(i ULПШgЦbL бJ,zLП (ULППLJQ} ЩWLПWU­
fuwGQb/1: UJ(i щЬLП.Q t hbzLПnLpJwйp [!G4WLtU1 hw11gчn11.J, 4n11.l1J,g:

• ,wri4 !t OflWQflПLй [!Gl)qJ14bL 4wu4w6bt/l hw11gbJ1, n11nGg щw­
mwutuwGGb['l[! 4WJ1Пl'l b(i цGwubt hw11gцn11.Gbf1J,G:

• U11ctw(iшhwцwm mb11.b4nLpJПLGGb11 umwGwtПL hшйшr� 611ш­
Qf1ПLl1 [!Gl)qf14ЧПl'l hШflQbfl[! щЬLП.Q t (ibf14WJШgцb(i LПf1Шl1Ш­
рш(iш4ш(i hш2nfll)Ш4шGnLpJшl1p, [!GI) n11ПLl1' umшgцш6
LПЧJШLUb['l[! ULП ПLQbLПL u бzq.flLПbLПL Gщшmш4nц hШflQШ2W-
11ПLl1 щЬm.е t [!Ul)Qfl4чbG Цbflwhu4n11. pGПLJf)/1 hШflQbfl:

• Umwgцw6 mb11.b4nLpJПLuubf1J, 11J,of1J,uw4nLpJnLG[! wщwhnц_b­
LПL hwl1W['l O!lWQ/111[! ОL.WЦ.Пf1Ц.ПL11 t LПbl'l.b4Шl1WLПJШ(i(ibf1J,
mbuenч:

c.J/11fш{fшqf1ш{fшti uтtпzli{fшtlшuт;шti[! rфmшri4«Jw(i oriwqJ,fl[! u 
W['ll)JПLCi.QGbri[! pnц,wGriw4n11. 11J,wmbuwlj GйПL2/1 фwumwpnщp t: 
Ч.hбшljшq['1Ш4ШG LПbl'l.b4Wl1ШIЛJWCiJ, ЩШ11LПШ'1/1/1 LПWfl['lbfl[! LП/lLПl'l.П­
UWJJ,(i u hwugbw4wu йwubriG bu: UnшoJ,uПLй q.11цnLй t цJ,бw4w­
qriш4wG 11hLПШJ1411w(i u ШJ(i uшtuшobnun11. йwriйut, wuцшGnLй[!, 
J,ulj Ь!14/1П!11)ПL11' hшzц_ЬLППL 11J,WЦ.Пf1J, hwugb(i: 

Sbгtb4шl1wmJШG[! 4ШJ1ПГl t nLGbGшL mшripbri wGц,шGnLl1Gbri. 
QJ1Wl111wu pbrip, hwflgшgnLgwlj u шнu: UJCi t/lGПLй t wuhwmw4wG u 
gПLgw4шJJ,G: ч.t,бш4шq.11ш4шG 11J,mш11ljnLl1 4шqоw4Ь11щЬLПL hw­
йwri чwriL.nriwqnчG tuu11Jiriub11J,g 11Ь4[!' 11J,mwri411w(i Ц.ШJfl/1 u d"w­
йwGшчn [!ULЛJ1ПLPJПLU(i t: 

'7/uлшf1{ft1шti L{шл7/1 [!ULПflПLpJПLU[! 4wtuцw6 t qJ,mшri4«Jw(i 
Gщwmw4J,g: UJG 4шf1П1'1. t uG11q.ri4ЬL Ьri411/l шl1рп11.о mшriш6E[! (orФ­
Gw4' l1wri11whwl1wf1[!}, 11riw nrin2wlJJ, hwmц,w6uЬ11u {of1J,uwlj' muw­
JJ,G mGmbunLpJnLGGbfl/1 uGmriшG.ew1hG hbmwqnmnLpJnLG[!} u wнG: 

'1t1LПW['lljl1w(i ctwowGш4Ci [!ULП['lbLПL hwйwri щшhшuоцПLй t LПL-
6bt Ь!1ЦПL hШ['lg' 

- nrinzbL l)J,U1WJ1411w(i 411Jimnljw4шu щwhJ, 4w11 ctwl1w(iш4J,
11J,oш4wJ.e/l uшhl1шGGbf1[!,

- nrinzbL 11nmшri411wu ctw«J4bm[! (ctwl1шGш4wl1J,ong[!}:
ч11J,mt,ljwljw(i ЩШh[! шJ(i ljnGlj11bm mшrinG, Ofl[! u ctwl1G t, nrih

'1f1ПЦЭJW11р ЩЬLП.Q t 4WLПW/1Ц.h ПLUПLl1(iwuJ,f1Ц.П11. hwl1wljgПLf}JWU JПL­
llШ.QWU�ПLfl 11J,WЦ,ПJ1J,G Ц,Ь['1WрЬ['1П1'1. hwmljw(iJ,zJ, q['lWl'lПLU[!: 0['1/1-
(iшlj' 2001р. 11-ПLй wug4wgцw6 11ШJЩWhШl1W['l/l Ч/1hLПJ,4wljw(i
щwh[! hwl1ш11ц_bg hn4mЬl1pbriJ, 10-J, О°" ctwl1[! (GПLJGG t, J,G! L. hnlj-
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"'bdpbrФ 9-ti ctwou 2400}: 
t\t,inwriцl1wu ctшoljbm[! ( ctwl1wuw4w11J,2ng(!} wJ(i ctwl1шGшljw­

hw111ttwbO t, П['l� [!Uf}WQ.QПLl1 ЩЬLПЕ t ljWLПWflЦ./1 1)/1LПШf14ПL11[!: ч.b­
'f'nh�2JWL iiwri11whwowrit, 11/1LПW['lljl1w(i ctwoljbmJ, LПUПl'l.ПLf}JПLG[! 
UWhL1шuц,w6 tri 10 Ofl (hn4mЬ11pbriJ, 10-J,g 19-[! GbriwnJWL}: 

2.3. чtiбw1twq.11w1twG 11-timw111tnнШb11'1 6tJ.bp[!, 
u,buw1tGbp[! 1.1 bqwQш1tQbp[! 

цMw4Шq.['lПLf}JWG щriw4mJ,4wJПLй oqmwqnri6L/.nLl1 b(i r,.J,mшri­
�nLtiObriJ, 4шq11w4briщw4wu tribp �ti.t:.11. 

- hшzLf.bmLf.nLpJnLGGЬri.
- hwLППL4 4шq11w4Ьf1ЩЧП11. ц,J,бw4wqf1w4wu. hbmwqnmnL-

P J n LG (i Ь /1,
- nbqJ,ULПflGbri:
�шzl[litлt/nLf}JПLU[! ГJ./1lЛШf1l/ПLtltilif7/J f/шqtfш{fbf1ЩШI/Шti ди t, nrit,

�/l['lW11ПLpJW(i 11ЬЩ.QПL11 11/lLПW['lljйWU b(ipwljw 11J,WЦ.П['1Gbfl[! LПbl'l.b­
�nLpjnL(i(ib['l bG Gbri4wJwgGnLй J,ribug qnri6nLGb nLpJшG oшut,G • 4ш­
CinGwqriцw6 ёubri/l nL mb11.b4nLf}JПL(Юbrф mbu,enц,: 

,wzцbLПLf.ПLpJWG w11wG0GшhwLП4ПLf}JПLUU WJG t. Пfl ЩWflLПWl)/lfl 
t. ЦlWULПbflПЧ hJ,11uwчnf1Ц.W6 u J,riwц,wpшGnribu hwumwmц,w6'
4wql1w4bflЩПLf}JWU 1'1.b4WЦ.Wf1J, ULП П['lWQ['lПLJЭJWйp: ,wzцbLПЦ.ПLf}JПL­
Q[! щwzmnGw4шG фшumшрnщр t, П['l[! hJ,11GцПLl1 t u4qpGш4wG
hшzц,wnйw(i LПЧJWLUbfl/1 Ц.f1W:

Qum ubf14WJWgl1w(i d"wйljbmubriJ, hwzц_bLПЦ.ПLf}JПLUUbfl[! L/lU ПLй 
b(i wl1buoriJw. 2wpwpш4wG, mwuGoriJw. wl1uш4wG, bnwl1uJw4wJJ,G 
U LПW['lbljш(i: 

Qum mb11.bljnLpJnLGubf1J, Gbri4wJшgl1wG ь11.шGш4�,· hwzц,bmLf.nL­
pJnLGubfl[! L/lUПLl1 bG tLb4LП/1ПUWJJ,u, hb11WQflПLJЭJW(i, hbпwmJ,щwJJ,(i 
1.а фnumwJJ,u: 

�ШU1Лll/ {fшqLfшf/bf7ЩL/ЛI/ L//Jlfш{fшq{1Шl/Шti hblЛШQПl/JПLf}JnLti­
{jf;f7[! wug b(i цшgц_nLй шuhriwctbzm LПЧJwtGbrit, pwgw4wJnLpJшG 
11bщ.QnLl1, бzmbtnL шuhriшctbzmnч�Jw(i ljwl1 11riшGg umnщl1wu Gщw­
mшljnц,: uйшG hbmwqnLППLf)JШU 11wuw4wG orit,Gwlj[! l1Wf111Whw-
11wriu t: 

fibq./JUU1f1ШJ/Jti 1J./1ll1Шf7l/Пlt1[! ц,J,бшljwqriw4шG WG[!G1111ьo hbLПW­
qnLППLPJШU ou t: '1ш hwl1wljwf1q t, П/1[! 11zmшщbu hbmunLl1 t 11/l­
mw11411ш(i b(ipwljw йJ,wцnriubriJ, qw11qшgl1wG [!Gpwg,et,G u qGwhw­
tлnLl1 mшripbri q.nf16nGGbf1J, ubriq.nrionLpJwG w umJ,бwG[! nшПLl1Gw­
ut,riчn11. QПLQWUJ,zubfl/1 Ц.['lW: '1J,LПW['lljl1w(i JПLflW.QWU�ПLfl 11/lWЦ.П['l[! 
11bq.J,ULП('lПLl1 pUПLJЭWq.!1Ц.ПLl1 t QПLgwuJ,zub['lJ, hwl1WЩWLПWUtuw(i 

21 



hшl1w4ш11q.ntf, Пj'tnGg/lg Ub4[! r}tHЛШf"l4UWU Пl'J.2 dшuwuw4wzf"l2W­
(jntu uGntu t wGфnфntu (4ш11 q,r1wnцnLl1 t [!G11шl1bG[! 11ь4 wuqwu), 
tiuц 11JnшGbrtl}, nrnug фnфntuПLpJшG щwrpbrwцwGnLpJnLCi[! hwJLЛ­
G/1 1.t, pшriйшgцntu bu фnфntunLpJШU[! qntq.[!Opшg, pwJg щwhщwu­
цntu ti/1G1tr.11tiu,шnцйwG wztuwu,wGgubrФ wttwnLП[!: 

1-фбш4шq11шцш(j Щf"IШ4LЛ/14ШJПL11 U1Ш(1рЬ(1ЦПL11 b(j nbqflutлrfl
tлbuw4Gь11· pGw4!ПLPJwu u бbnuwr4ПLPJnLuGbrti:

PCiWЦ!ПLPJШU nl:iq./1U1Лf1Q [!Ul'}Q.(lЦПLU t WJGЩ/lU/1 [!Gl)hWU/lШЦШU 
gnLgwCiflzubr, flG1щtiu/lj;! b(j' ubn[!, oCl(jl'}JШG U1Шf1l:ipf14[! L. ЦWJf"IO, 
wl1nшGПLpJш(i t.лшrфG, pGw4ПLPJШG ЦШJ11Р фnфntuntpJntGQ 1.t wнu: 
ЬрЬ рuш4/1ю uwhwgl:it чшu tnbriшФntuцl:it t WJL 1:ir4/lfl, шщш fi11шu 
t{brwpb[lП'1. IЛl:i'1.b4ntpJПLUШ:if"IQ hwCiцntй ьо 11t;q./1UU1(1pg: t>u4 ьпчrФ 
ub11unLt1 pGwцntpJwfi ЦШJf1/1 фnфnj"untpJwfi t1bЩ!!ПLl1 11f1tnw114цn11 
wfiбflG Цbf1wpbr,nq ml:щb4ntpJntfifibr,Q фnJ"uwOgЦПLU bfi unr LtшJr,:

�bnOшn4ntpjnt(Юbrф 11bq.f1uuirф tnbri.l:il.JwLПtl.nLfЭJWU :f)nurш ub­
rwnПLU t.

- nbq./1ULП(1ШJ/1G 4nrllJ, 
бJПЩШJ/lfi u LЛW(1WOEШJ/1U bQpwl.JWJПLf)JПLU(I,

- ubфwцwfintpJwfi u 4wql1wцl:irщw4wfi бL.[!,
- hwugbli, hbnwtunufl t,. �wgu/1 hшuwr,Gbr[!,
- t.nGt.nbuwцwfi gnLgWG/lzGbr[!:
ч.t,бш4шq.11шцwfi 11/ltnwrцnt1Юbr[! [!Gl'}ntuLtш6 t pшdшfibt LПW/1·

pbfl U11:iuw(lfll:irф" [!UIЛ hbLflu.JШL hШJLЛШG/12fib11/1. 
• фшu�лЬr/1 q.11wпuw(i dwuwuw4[!,
• hwl1wl.JgntpJwfi 11/lwцnrGbrФ [!Ufl.Q.Гlц11wG 2112wuwц[!:
Cum шпwо/10 hwt.n4ш[фzt,' 11f1111w11цntuub(1[1 t/10ntu bfi [!Cipwg/14

(WU[!fil)hшtn) l.t [!GrthШLЛЦПf'l.: Ч.Ь(1О/10СiЬ(1[! /lpb(ig hbf1pf'!G Lf1fintl1 b(j 
щшrрЬ11шцш(i L. 11/lwOt.f.wq.: 

t!tipшg/11/ !JftwшpqnuJ(ibp/1 ctwl1шGwц фw'uuibrф q.11ш11ntl1[! 
uiwrt.f.ntu t 11riшCig 6wq.uw(i (1.Лl::iri/1 шutOwtПL) щшhnц (оn/1Gшц· 
0UПL0f').[!, WUПLUCiПLPJПLCi[!, t1whп): 

'1JшррЬршqш(i IJ/JU1Ш{1l/nulubpu ЦШU1Ш(1ЦПL11 \:i(j ПLUПL1Юшuf111-
чnri. opJl::iЦLПt, фnфnJ"untpJntCifib/1[! pwgшhWJLЛbLПL fiЩШLПШЦПЦ: UJI) 
t,uц ЩШLЛбwnnLt l'}flWCig Цwq11шцЬ/1ЩЦПLU l::i(i Ufl J;?Ш(ifl ШUQШU, ШJCi 
tL, dwuwuwЩ1 LПШ/lPD!l щwhbrfiG: 

lf/}шбl{шq l}/JlЛШf1/;nuJйb17ft Сiщшu�шlю ml:iri.1:ilJntpJntGGb[l/1 hw­
ч.w12wq11ntaG t nrli.t bf"luПLJP/1 ljшu qnf16[!upшgt, t.J.Ьrшpb(1JWL (hb­
mшqnmntpJШCi щwhti rн1ntpJwl1p): 

=JwuwljgщpJшG ufiшцnriGbrФ [IUl)q[lцuwG tnbuшljbuфg' 11flmш11-
LjntuGl::ir1J t/1Gnн1 l:i(i hШUШlЛШ[1Ш6 L. ПI hШUШU1Ш(1Ш6: 

=iшtJШlЛШ/7ШО' liO hWUWГl\.f.ntl1 WJU Г}/ltnW(1ЦПLUCil::i(1(}, П(1ПСig [!0· 
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,wg9ntй hш2чwпl.{nLU b(i nшntl1Ciwuflriчn11 hшйwljgntpJШfi РПtП(1 
d�WЦП(\Obr,[!: ,шrЦ t Ci2bL, ПJ1 1)/lLЛШ(\ЦUШСi WJUЩ/lUfl Цwquшljbr,· 
ЩПL11[! щшhwfionLl.1 t �/lfiwfiuшцwu L. w2tuwи1шfioшJf1G t11:i6 6wtu­
UnL&3Cibn: UJrt щш�лбшnпц 1111шОg t1ЬО uшu[! Фntuwf1fluцntl1 t n1 hw­
dшinшrшo 11�mw11tintl.1Cil:ipnц: 

n1 hшtiшtлшршд' 11timw11цntl.1fil::ir/1 11/'longnц hwzцwmtntu t

nLuntufiwuf1(1цnri hwuwцgntpJw(i l1f1шч.nrGl:ir,11 �:ф uwu[! wJGщl:iu, 
П(1 11/ltnШ(lЦUWfi Ш/ll)JntG,eGl::irnч hGwnwцn(1 tf1Щ1 UUlШCiWL Пf'l.0 hш­
dwцgntpJw[J pfintpwq/111(1: qn116Ciш4wfintt1 ч'111шn4nttl ЬО П! hwl1w­
mw11ш6 11tiinwp4шufibJ1'1 Ь(1Ьр tnl:iuw4Cibfl

0 ofi11111wupwJf1Ci, hf,t'iCiw­
�w(i qwGq.цwot, L. ubGwq.11w4wG: 

t!titлpшupш;ftli ГJfttлшpqmtllip/1 11tщgntй hw2цw11t.f.nLU b(i hw­
йwцgntpJwfi щwi.nwhшцшCi 4wrq.nLt [!fitnnцwo -'1wu/1 tлtLJwtGЬro.
n11nGg йf12ngntl. mrit{ntl1 t n112 hwawцgntpJwG pfintpwq.rntl1[!: rч,­
U\Шfl411w0 ЬОрш4w l.1f1wtl.nriGl:ir/1 Pl1Ч.t! nrn2цшй t btШ:iLntl. ntuntl.1-
(iwuflriчn11 ungflшt-t.лOLЛbuшljw(i l:i11LLnLJpCi1:ipf1 pCinLJp/lg LL, QUUl f'l./1W. 
[!Qt1111wfig(! щbuio t [!G11q.rl.Jfl hwuwцgnLf)JПLOПLU Q.ПJПLf)JПLU щ(ibgnf'l. 
РЩП(1 LЛf1Щb(1fl й/1ШЦПf1UЬ(1[!: 

�/11Jliшqшli qшliqt.fшtf/1 f}/ltлшpqtlшti tnbuw4[! цt,rwnbtflu hl:iinw­
qnL11ntpJwCi b(i bupwrtit.f.ntu hwl1шцgntpJwCi wJfiщflu/1 tun2n11 t1tiw­
цnrubr,[!, nr,nOo ПLCil:ifi йl:io и1Ьuшцш11ш11 42tin' [!ULЛ hfluCiwцwO 
nшntufiшut,riцnri hwui4шCif12�:

llbliшqpшqшli !JftU1шf1чnullilif1f! Gwtuшu,buntu bu nшnнШшuflr­
ч.nri. hшdwцgntpJwG ш11wGtфG uflwtlnrCib11fl uwCirшqfiflG hbuiwqn­
inntl:)JПLCi: 

ч.flбш�wq.riwцwfi LЛbf'l.l::ilJwuiLtntpJntuCibrФ umwgt.1w(s ariwfiw�­
c:iti11n trl:i.efi l:i(i" шCiut,2ш(lwG, фwuLЛШl:)f'l.PWJflU LL Пll'J.f'l.ШЦ\1 
hw11gйwu: 

Utitlftpшqшli f)/JlЛШ{1l/UШU tщшСiшцю чtiriwnbtnL 11bщ,entl1 hwuw­
щw111wutuwG q.r,wCigntl11:ibp[! �WLПW(1ПLU bfi 11Ьq/1ШЛ(1Ш1ЛПJ1GЬr(! 
(uwt.лbliw4.w11Cibf1[!)' !ШФt'iшСi, чzm1w(i, 4b[1whw2ttшriчuш(i LL 
бzuintpJwu uuinщuwG 11'12ngnц: 

Sbrzbl/шtлt.fm.p;mйlibp/1 hшt.fшeшqptlшli фшutлшр,zршJftи brzш­
Oшll!J Gшtuшtnbuшu t uцqpCiw�wfi tfiшutnwpqpb11ntl1 ШJU цшu WJCi 
фwum[! hшшлwmnri. щw11pbr,ш4wG qr,шnnLt'iGb11'1 ljшuiшrntl1: 

=/шµgtfшй fл7.шuшf//7 цll[1Wf1ПLJ}JШU l'}bЩpПLU LЛbгtbцnLJ}JПLCiCib[l[! 
utnшgцпtu l:iG шGl1f12шl.JшGnrl::iCi hш11gч.n11.flg, pшCiwч.nr hшriguшu 
W(11'}JПLGJ?ПLU: ч.nбшцwq(lПlf}JWU ЩJ1ШЧLПf'll/WJПLU l/f'!(lwnцnLU bG 
hwr,gt'iшG tpuщbГ}\lg/lnG, flGouwqr,шnuwG, iэ11iэшljgwljwG, wfiljb­
mшJflCi L. 6шGшguшCi tnWf)Шlllbuш4CibrlJ: 

tRUЩG(J/7g/mй Ьf'l.ШUШЦ/1 ц!'J(1Wf1ПLPJW0 Г).ЬЩ.QПL11 hwtnПLЦ Ciwtuw-
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щши111шuuн,lш6 hш2t1.ш11ш11Ш:i!1G wGh11wctbzU1 и1b11.bl.jwи1tl,nLpJnLG­
Gb111:! uи1wGnLl1 bG hw11gtl.n11.Gb11�g L. t11шgGшl1 1111шGр hbи1wqnU1ПL­
pJwG PtшGl.jnLl1 (U1bl).bl.jwl1wи11wGnLl1): ,ш2t1.ш11ш11GЬ11� ш2tuши1шG­
Ьl[! b11w2tuшt1.n11nLl1 t hш11gb11� l1�011nGшч [!l1pnGПLl1[! L. ЩШU1WU­
tuшGGb11� wnwtl.btшq.nLJG б2и1nLpJПLG[!: 

Nipбшq.pшnmtl[J Gwtuши1bunLl1 t hw11gl1wG pb111э�LjGb11� LllШQПL-
11[! hш11gtl.n11.Gb11� Ljn11.l1�g: 1шzt1.ш11ш11GЬ11[! ршсtшGш11 bG 1111шGе, 
pwgши111nLl1 t11шgl1wG ЧШllQ.[! L., w1GnLhbи1L., t11шgGbtnLg hbи1n hw­
tl,wpш.:i L. hшGМш11 11�mш11цшl1[! Ljwql1wl.jb11щn11. l1ш1111G�G: 

/дqршtшшf./шб b11.wGwl.j� �a:iwumG WJG t, n11 11�mш11цшl1[! Ljwq­
.:iwl.jb11щnl). l1ш1111G�G mb11.bчnцэJПLGGbl1[! hWJIЛGПLl1 (hw11.n1111nLl1) b(j 
Ljwl1шt1.n11 1щршч�gGЬ111:!: �GШJШО hш11gl1wG WJU b11.wGwl.j[! !?�! 
6шtuub11 t щшhшG2шl1, uwl.jшJG wJG t�.b11ш2tuwtl.n11nLl1 umwgtl,w6 
mb11.bl.jшpJnLGGb11� рш11(!11 б2mnLJЭJПLG[! L. n11wl.j[!, ршG� n11 nt 11�21.л 
t hGш11шt1.n11 mb11.b11nLl1 Ljwmш11bL wGh11wctb2m 11шчш1111шч� umnL­
q.nLl1Gb11: 

Uбf/limшJ/lб hшpgtJшб 11Ьщешl1 п11п2шч� ptl.ntl. 11ш1111чшGg pw­
ctwGnL.:i bG wGl.jbmwGb11, n11nGe t11шgtl,nLl1 bG Ljwl1шtl.n11 L. wGwGntG 
(wGumn11wq.�11) ul.jqpшGpGb11nt1.: f'J.w, �hш11цЬ, Gtl,wqbgGш.:i t umwg­
t1.n11. mb11.bl.jnLpJnLGGb11� Lll�tl.nLJЭJПLGG nL hwtl,wum�ПLpJnLG[!: UJ11 
щwmбwnntl. 11�mш111.jl1w(i WJU b11.wGwl.j[! ч�11w11tl,ПLl1 t .:i�WJG WJG­
щ�u� hbmwqnmnLJЭJПLGGb11ntl1, n11nGgшl1 tn щшhшG2t1.шl1 рш11(!11 
бzLППLpJnLG L. l1nmшt1.n11 ш1111JnLGpGb11[! ршt1.ш11ш11 bG: 

бшбтgtlшб (mlirzlif/шgtJшб) b11.wGwl.j[! Gшtuшmbutl,ш.:i t wJG 
11bщыb11nLl1, Ь11р tf,wumbll[! q.11wGgbtnL hшl1ш11 щwhшG2tl.шl1 t 
hw11gl1wG opJbl.jUl� Gb11tiшJnLJЭJПLG[!: О11�Gшч· w.:inшGПLpJШG, 
wl1nшGшtПL6ПLpJwG шци1Ь11[!: 

f'J.�U1Wl1Чl1WG WJU Ljw.:i WJG Ь11.шGшч� [!GIЛ!lПLJЭJПLG[! чшmш11Ьt�U 
hш11чшt1.n11 t hw2tl.� wnGbt WJGщ�u� hwGq.wl1wGeGb11, �Gtщ�u�p bG 
11�mш11ч.:iш(j бzmnLpjnLG[!, 1111w q.n116Gwl.jw(j ч�11ш11!1шG hшl1ш11 wG­
h11wctb2m ��GwGuwl.jwG hGш11шt1.n11ПLJЭJПLGGb11[! L. WJtG: ч.�бш1.jш­
q.11шчшG 11�mw111.jnLl1Gb11� (!L.b!l[!, mbuwl.jGb!l[! L. b11.wGwl.jGbl1[! Gb11-
LjwJwgtl,w6 bG Ш'l.JПLUШЧ 2.1-ш.:i:
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Q.LПt-tu 111 

ql"iJULIUQ.rUteU\J l\.t-SUrteUU\J SqЭUL\Jbrl"

UUФПФПtU bq tuUj:!Uqnrnt·U 

3.1. чtiбw�wq.pw�wfi mtLJwtfitirФ wdфпфnнi

t>Gtщbu h1.щinG11 t, 4.t,бшцшq11шцшG qt,uiш11цtiwG [!Gpwgpntti

hшt\.шpшqrLJ.w6 u,1::щ.bцшuitJ.ntpJntGGbr[! LJ.brшpbfintu bG hbuiш­

qnuit\.п11 opJbцtn\1 шпшЫфG i:фwLJ.пrGbrt,G, [!UUl nr\1 11tшl.i.u hGwrw­

tJ.nJ1 tt шtipn11.2wцwG bqrшцwgntpJntG шGbL opJb4ui\1 tiwut,G: UJ11

щшu�бш11пt\. wug t t1wgt\.ПLti t\.t,бш4шq11шцшG hbiлшqniлntpJшG

ь11ц11n1111· шйц,nч,йшG tf\пtш: UJu фПLtntl1 u4qpGшцшG uiL1.JщGb11t,

йzшцuшG шr111n1.GpGbr\1 ht,tiшG t\.rш uu,шgфtti bG [!G11hшG11шцшG

t\.t,бшцшq11wцшG gnLgwGt,zGbr, nrпGg oqGn1.p1wup ш1111ЬG hGw11ш­

t\.nJ1 t 11шnGntli pwgwhWJLЛbL ungt,шt-uiGu,buш4wG bJ1l.1ЛLJf}GbJ1\1

tntpJntG[! l.�. [!Gфш(фшцшG orфGwtшФntpJntGGbJ1[!: 

щuщt,uпt\., ц_t,бшцшq[lшцшG шuLt,nLt,ntU[! п1.unL1Юшut,11t.J.n11.

bf1liПLJpt,G pGn11n2 q6b[1\1 1..,. 011t,GшtшL\lntpJnLGGb11\1 pшgwhw1ml1шG

Gщш
ui

ш4ntl. шnшЫфG gntgwGt,zGbflG [!G11hwG[1шgGn11 w2tuш­

шшGpGb11\1 (utnnщntti, hшl1w4w11q.n1.l1, wrunшwцGbrl\1 4wql1n1.l1,

hшG11шqn1.uwrФ pb11n1.u Li ШJtG) hшuwt\111 t: 

i..tt,бwцwqf1UJЦWG wl1фnфntu[! щbuiQ t t,11w4шGшgt.J.\1 (!Utn 6rш-

q[l\1, П\1[! йzшцl\.ПLU t at,Gt UlЧJWtGbr\1 hшt.J.wj?Wq[1ПLl1[!, ШJU\lG.EG'

qnJ16GшцwGn1.ti hwti[!GцGntu t 11t,uiш114LiwG щtwCrt, 1.,. 6rwq11\1 uzw4-

uшG ctшuwGwцШ2f12ШG\1 hbu,: UJ11 Lt,n1.1.n1.a 4wmш11t.J.ntl1 t n1.un1.tiGw­

u\1J1ЧП'l b11Lin1.JpGbf1\1 1.,. qn[16[!GpwgGb11\1 mbuwцшG t.J.brtnt6ntpJntG,

n[lщbuqt, wйч,nфtiwG [!Gpwgpntl1 tшGhbu,wGш nt ut, mbqb4шiл­

t..1.n1.pJntG 1.,. PПLl'lfl LJ.!,бШЦWQJ1W4ШG [!UJ1hWUf1WgntuCrb(l[! WJ1LЛШhWJ­

LЛbG орjЬЦIЛ[! pGntpШQJ1П'l. 4wrLinf1ШQПLJU q6br[!: 

UtiфnфuwG orшq[lnLu [!Uf\Q\141.J.nLti bG tuйpшt\.nruwG hwm4wG\1-

z\1 [!UU1J1ПLPJWG, tuupb[l\1 1..,. bGpwtuupbJ1\1 lil.i.wt.J.nruшG, gщgwGt,zGb­

(1\1 hwtiш4wJ1q.brl\1 h шщпшшцGЬr\1 c3Libr\1 tizшцaшG hшrgbr[!:

().rwGQ щbuiJ? t tnt6nLu umшGwG nt рЬ l1btuшGt,цn11bG, ШJL hшztl.\1

wnGbtntl hbtnuщnuintpJшG Gщшmшц[!, n1.untl1Gwut,11t.J.n11. hш11ш4-

gщрJшG шnwGl:!GшhwmцntpJntGGb[l[!, wuфnфJ.nq LЛЧJWtGb[l\1

pGПLJP[!, t12шцt1шG lJI.,.[! 1.,. шuфnфПLU(! \lrшцшGшgGn11. l.1Ш(1UG\1' hш2-

t..1.n11.ш4wG uibtuG\lЦWJПt.\. шщwhnфJ.w6ntpJwG wuuit,бшG[!: 

btGbtntl G2�ш6 щwhwG2Gb11\lg' t.J.\lбш4wqJ1ш4wG wl.1Lt,nLt,uwG

шЬuшцGЬ(l[! qnr6uwцwGntti цwrin11. bG tutipwt.J.nJlt.J.bt [!UUl hbu,liJШL

h ш JIЛ ш G \12 G Ь (1\1 
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3.2. ч�бw�wq.pw�wo mtLJwtfitpp fuйpwtJ.n(1ПLl1 

ч.t,бwцwq(lПLpJwG цnqйt,g nшnLuGwut, tln wG 
b[lhnLJpUb(lG ПL qn(lO[!GpwgGb(ll} ht,uGшцwGnt� [!G�шri"ntti ii

ш

h:1t� 
ubn hwuw4gntpJnLGGbrnLti: Uw4шJG nt PПLПJl 11bщpbf1nLl.1 t hwtiw4-
gnLpJnLG[! �liшt\.nrn11. 1.1\lwt.J.nrGbr\1 пrш4ш4шG hшtiwubnnLpJntG[! 
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1. Cum 4wmwprlwCi uibfuGr4wJr 4wrl b11.wGw4r' wuljlmpmrl[! 
4wpn11. t 4wuiw11t.l.bL Otm.ent.l. 4wrl rlbQbGw1wg4.w6: 

• :J/Jnf]nt/ wtft/Jm/n/nuf lili hruGw4wG uillJwLCibpr Ljln,er ,ew­
Gw4Gbp[!: uwtu bw64wq.11mu bG t.l.r6w4wq.pw4wG hwrgw­
pbJlpbp[!, wJCinLhbtnh rwwCi.e fullpw4.npmu bG [!Utn npht hwLn-
4wGti2ti h, 4.bp2wuibu, 4wLnwpnLu gmgwGtizCibpfl hw24.wp-
4mll[!: ub114wJmuu wuljlnljluwG wJu tnbuw4n hwq4.wrJbU1 t 
4tipwn4.nLU, .ewGfl nr t.l.r6w4wq.pw4wG hbLnwqntnnLpjnLGGtr 
wGg4wgCinri. q.Jlbpb pnln(l uwpuflGGbp[! qf1G4.w6 bCi Cinpwq.mJG 
hwz4.n11.w4wCi tnbfuCif14wJn4.: 

• U/JJ]/Juw1wgqw<f wtlt/7nt/7tfwli 11bui.emu pnLnfl q.np6nrimpJmCi­
Cibp[! 4wmwpLJ.mll bG hwrlw4wpqti!Gbrr 4tipwnuwllp: 

2. Cum Lnll.JWLCibpti uzw4uwCi tunpmpJwCi' wuljlnljlnLU[! LflGmu t 
UjWpq U pW[lrJ'. 

• '1Jw(1q wtlt/Jnt/Jmtf[! Ciwfuwuibumu t 1'lrtnwp4LJ.nri hwuw4gm­
PJWCi utiwt.1.npCibpti [!Ci11hwCinL[l hwGrwq.muwpr pbptm: 

• PwpfJ wtft/Jnt/Jmtf[! w1Guitiufl qnponri.mpJmCiGbpti hwuwL11p t, 
nrG nGriq114mu t 11titnwp4llwCi urw4.n11Gbrti tuupw4.npnul[!, 
(!ULn w12wGOflG tuuptrti u wrlpn11.2 opJb4Lnp hwCipwqnulwrti 
hwz4.w(l4[! h turlpw4.nprlwG m wrlljlnljlrlwCi WJlflJnLGpGtrti 
Cib114wJwgnLUI} t.l.ti6w4wqpw4wCi Wll.JnLUw4Gbpr mbu.enLJ.: 

3. Cuui l114.JWLCibJ1p U2\lJ4UWG 01.tr' wrlljlnljlnul[! LrCinLrl t 4bCimrm­
Ciwg4.w6 u wU1w4bCimpnOwg4.w6: 

• t,f;(impnOwgqw<f wtft/Jnt/Jtfw(i 11tui.emrl pnLnJl u4qpCiw4wCi 
LnllJWLCibJl[! 4bCiLnJ1nCiwgl,lmrl bCi rlb4 4wqrlw4bpuimpJnL£imrl, 
nruibri. tL tipw4wCiwg4.nul bCi rlzw4rlwCi pntnr LjlmLbro: 

• UUJwl/blitnpnuwgt/w<f wtft/Jnt/lmtl[! 4wLnwp4.mrl t tnwppbp 
4wqrlw4bpuimpJmCiCibpnur hw2np11w4wCi LjlmLbflntl: 

UrlljlnljlrlwCi UILWCimll 2w11wrirt.1.mrl bCi rlti zwp.e 4wqrlw4bruiw-
4wCi hwpgbp' wrlljlnljluwCi q.nponri.mpJnLCiCibpn (w2tuwmwCipCibJ1[!) 
flpw4wCiwgGnri. uwrutiGCibJltJ, flJlWCig 4wmwprlwCi ctwu4bmCibJ1tJ, 
uillJwLCibpti q.w11.tnCil1mpJwCi h h11wuiwpw4wJCimpJwCi tirw4.mGpti 
4.bpwpbflJWL: 
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\

t1t,2t,G Lr. tun2n11 ol:шGwri4ntpJnt(i(ibrф wnшGoGwgt1шG tuG11\1r[! t1bpn-
11шpшGш4wG LПbuw4bmt,g pшtJ.ш4шGt,G РШ11'1 t: l.,t1ш(i 11ЬщЕЬf1ПLt1 
tuGl"\-11/1 hшлш4 ol.aw4brщt1wG ht,t1ш(i tl.riш Gwtuwщbu n11n2t/.ntt1 bG 
hGшriшtl.nri mt,щbri[! Lr. t1t,wJG 11rшGt,g hb1Лn' tuupwtJ.n11t1шG hшJtnш­
G/12(! (Wf1LПШl"j.f1ПLpJшG 6шtJ.wш, w2tuwmn11.Gbrt, P\lt/.[! Lr. ШJLG): 

UntJ.n11wpw11 mt,щw4шG /ut1pшtJ.nnщt1[! LWJGnnbG 4/lnwnt{ntu t
ungt,шL-LПCimbuw4wG b11Lr.ntJpGb11t, Lr. q.n116[!GpwgGbf1\1 hbuiшqnmnt­
PJПLGGbnntt1, n11mb11. ht,t1Gш4шG ш2ш1111шpJntG[! щbtn.E t 11w110GbL 
l').f1ШGg LП\lЩЬ/1/1 Gt1шGbgt1wG[! Lr. mbuw4wG tun/1(! t{bf1LПt6ntpJntGGbrit,G: 

чшnmgt/ШQJJШJ/16 l 4nit{ntt1 WJGщt,ut, tuupшt{n11ntt1(!, brip hш­
t1шubn hшt1w4gшpJntG[! pwctwGцnttl t /ut1pbnt, [!ULЛ nnLr.t mшmwG­
t1.n11. hwm4wGt,2t,' t1t,шс:tшt1ш0ш4 pGntpwq.nbLnt{ '1/1W 4wqt1G nt цw-
11ntgt{w6щ]: чшnntgtf.ш6EwJt,G /ut1pшtl,nrit1wG ·011t,Gw4 4w11n11. t 6ш-
11WJbL pGw4[ПLJЗJWG /ut1pwtJ.nnntt1[! (!U\Л ubnt,, mwnti.Eti, wqq.ntpJwG, 
t1b4 2G!\1G pwc:tt,G t:1G4Gn11. t1t,2t,G b4wt1mt, Lr. ШJLG: 

bnp 4wnntgtf.w6EWJ\1G tut1pwtJ.nnt1wG t/.britnt6ntpJntG[! 4wmw11-
tl,ntt1 t t1t, EшGt, c:twt1шGw4ш2112wGGbnt, 4шt1 c:twt1шGш4t, щwhbrф 
4m11tJ.w6Entl., шщw WJG pGщpwq.nntt1 t hwuш11ш4w4wG briLr.ntJpGb­
/1ПLt1 1111u1.tnntl.n11. 4шnntgl{w6EwJtiG tnb11.ш2w11c:tbn[! Lr. qш11q.wguwG 
ont,Gw!wфntpJntGGb11[!: 

1wuwnw4w4wG 4JWGE\1 briL.ntJpGbfl(! Lr. '1f1WGE wnmwgnLn'l. 
hшtn4wGt,zGb/1[! ubnmnnbG Фntu4шщw4gt/.ш6 bG: '1-riwGg цшщЬ/1[! 
ntuntt1Gшut,nbLПL hwtlшn 4\111wntf.ntt1 t tJ.b/1LПL6ш4wG tut1pwц_n11t1wQ 
Ь11.шGш4[!: t./l7f1{nиJ-шqшli l7li hшtJш{1t/nuJ wJG /ut1pwl{nrintt1Gbn[!, 
ПflПGE pwgwhWJUШLt1 b(i ПLUПLt10WU\1/1ЧП'l. b/1UПLJpGbf1\1 l.r. 11/lWGg 
hwm4wGt,2Gb11ti t1t,2l.r. qnJntpJntG ntGbgn11. фntuw11wno 4шщЬпо: 

'-Lbntnt6ш4шG /ut1pwtJ.nnntt1[! hшm4шGt,zGb11t, шt1pn11.2 hшt1ш4-
gntpJntG[! pwc:twGntt1 t Ьn4щ /ut1pbrit,· qnn6n0wJtiG Lr. W/11"j.Jnt0Eш­
J\1G: Qnn6nGшJt,G bG 4nitJ.nц1 ШJG hшm4шot,2Gbn[!, nrinGE шql"j.bgnt­
PJntG b(i pn11.Gntt1 Wfll"j.JПLCiEШJ\l(i hшm4шGt,2Gbnti чпш: Un11JntGEш­
J\1G Ыi WJG hшtn4wGt,zGbn[!, n11nGE фnфntutJ.nц1 bQ q.n116nGш1t,G 
hшm4шGti2Gbnt, шq11bgntpJшt1p: QnпonGшJt,G Lr. wn11JntGEwJt,G 
hшm4wGt,zGbnt, Фntu4шщш4gtJ.ш6ntpJntG[! 11nuLr.n11t/.ntt1 t G11wGntt1, 
П/1 q.n116nGwJt,G hwmцшGt,2Gb11t, фnфnt,JntpJwG 1').Ьщыntt1 ut,umbt1ш­
mt,4 wбntt1 4wt1 GtJ.шqnн1 t Wf1f1JПLGEшJt,G hшm4wGt,2t, t1t,2t,G ш11-
d-ЬЕ[!: OntiGw4, wztuwmшGE/1 Ш/1LПШ'1/1П'l.Ш4wGntpJnLG[! 4wtutf.w6 t
obnGwn4ntpJwG tлb/1JGti4ш4шu hwq.bgtJ.w6ntpJшG t1ш4ш1111wцt,g· 
nnыwG t/.bnot,Gu ршпоr� t. шJGEшG, t1Gшgш6 hwtf.wuшn щшJt1шGGb­
/1Пtt1, PW/10/1 4L\1Gt, olшGш114ntpJш(j w2tuwmn11.ubr,t, W/1LПШl"j./1П'l.Ш-
4wGntpJnLG[! Lr. hw4шnw4o: 

'-Lbf1LПt6w4wG tuupwц_nntlшGo punпn2 bG hbtnL.Jwl шnшGМш-
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LflCinul pwgwpeiw4: 'l(lWCiQ 4wpnq bCi hwtlwubn LflCibL n11Li.t tlb4 hw­
pwpbpnLpJnLCinLtl Li. II\Wflpbp' tlJmuCibflnLtl: 1W2Llll wnCibLntl WJU 
hwCiq.wtlwCi!?[!' mumtlCiwut,11t.lnri hwtlw4gmpJnLCi[! tutlpwtl.nptlwCi 
t1ti2ngml. t.41::iLn!? t pwdwCit.lfl tlwuCiw4t, l:iCipwhwtlw4gmpJnLliCib(1t,: 

tutlpwtlnrmul[! hwtlw4gmpJwCi Ln(1nhmtlCi t hwtlwul:in tlwub11t,· 
[!ULn npLt hwJmwCiti2ti: t"u4 hwtlw4gnLpJwCi pntn11 tlflwL1.n11(jh11t, 
wnmtlml.' flnlpwll.nrinulQ wnwCi?.atiG lltiwi.l.nr,Cibriti tltiwll.nrimllCi t tutl­
pbpmll' [!UIJl nplr.t tw4wCi hwLn4wCiti2'1 hwllwutmmpJwCi: Ubpnri.w­
pwCiw4wCi IJlbuwlfl::iLnflg tut1pwL1.n11mtl[! hwtlw11L1.mtl t tl.116w4wqpw-
4wCi hbuiwqmnmpJwCi wnwtll::iL pw1111 tflmLb(1t,g tlblfn: 

tullpwqn('ltlwG tlt,2ngnq Lm6L[mtl bG ht:nnuJWL bribe tuCiflf1(1Cib(1[!. 
- wnwCi?lCiwgLl.mtl bCi ungtiwL -U1CiLnbuw4wCi bfllr.nLJPl"i uitil4hf1[!, 
- mumtluwuti11llmtl bCi brilr.mJpCibflfl lfwnmgtlw6£?[! Lr. fl.flWCinul 

Ulbl'J.ti mCibgnri U1b'1w2wridtf1[!, 
- pwgwhWJUltlmtl bCi b(llr.nLJpCibpfl tlfl2lr. q.nJmpJnLlj mCil::ignl'\ 

lfwt.41::i(l[!: 
@Ll.wf14Ll.w6 tuG11ti11Gb11fl L m6tlwu hwtlw(l 4f111wntlmtl bCi tlfltSw­

lf wq.11wlf wCi tutlpw4n11tlwCi hbLnlr.JWL u,buw4Cibf1[!. L11flt.4w4wCi, 4w­
nmgqw6£?wJf1Ci Lr. t.lbfltm6w4wCi: 

S/JU/W/jw/J futlpwt/n{1nLt1[! LnWflWubn hwtlw4gmpJwCi tlwuCiw­
u,mtlG t tlflwt.ln11Gb11ti n11w4w~tm hwtlwuhn tutlpbpti (o(1t,Ciw4, [!ULn 
hnl'\fl mbuw4fil::irit,· ulr.whnq, 4wt1.whn11., wqwqwhn11, l.jwtl [!ULn pwCi­
L1.n11Cib111l nf1w4wtl.n111lwCi tlw4Wf1'1W4Gb11t,· pw(1li(1, tlfl2f1Ci, gwori): 

St,t.4wl.jwCi tuupwL1.n11tlwCi wCih11wdb2innLpJmCi[! wnw51f1Ci hbppflCi 
~wJtlwCiw4.n11Llw6 t nLUmtlCiwut,11Ll.nri. bplr.mJpCih11fl tlf12Li q.nJmpJmCi 
mul::ignl'\ n11w4w4wG lnWflpl::ipntpJmCiCil::i11nt.l: Sflt.4w4wG futlpwL1.n-
11nulGl::iriti 011tiGw4 lfwrin11. bCi hwCi11tiuwCiwL lOCiUlbuw4wCi opJb4U1Cil::i­
fll"i tutlpwi.tnrinulCi [!UUl ublflwl.jwCimpJwCi liubpfl, u,Cimbuw4wCi w4-
u,f14 pCiw4impJwCi Ln(lnhnul[! qpwqqw6Cil::i(lfl Lr. q.n116wqmri4Gb(lfl, 
qpwriqw6Cib11fl pw<twCinttl[! ~tiqf14w4wG Lr. tlu,wi.tnp w2tuwtnwGpn4 
qpwriLlnriCil::iriti Lr. wnCi: 

Sti~w4wG futlpwtln(ltlwG tll::i4GwpwGmpJnLCi[! ht,tlCit.lmtl t mumtl­
Ciwufl(lt.ln11. bril.i.mJpCibflti npwlfwlfwCi u,wppb11mpJmCiCih(lfl ri.riulr.n(l­
tlwCi L4W(1QnLPJWCi tlw4WflflW4'1 4(1W: 'l'lw(lq llf1Ulr.n11tlwCi 0(1t,Ciw4 
4wpnl'\ t ownwJl::iL W(lflJOLGwpl::ir,wlfwCi lSJnLflbflti tullpwtl.nr,mtl[! [!UUl 
WfllJlWl'}flWG£?ti u,[iu,buw4wCi fi2wCiw4mpJwCi' WflUlWflflnLPJWfi tlfl-
2ng(it;p L. u~wntlwCi w12wrilfwCil::i11 WflUlW'lfl"'l.Cibflti: lfl::i4 WJL Oflfl­
Gw4· tlwCi(1w6wfu wt.4pWCi£?W2f12WCiwnmpJwCi pw<twCimll[! ~wpb­
fiwJt,G Li ni ~wpbfiwJflCi W~(1WCiQCib11fl tlwl'.iwnQt, futlpb11t,: UwlfwJCi 
LflCinul bCi l)b~l?bfl, br,p nf1w4w4wCi rnw11pbpmpJmCiCibp[! WJ'll?WCi 
1..4wpqn(1n2 tbCi: Or,t,Gw4, WflflJmCiwpl::iflnLPJWCi l'.iJnLflb(lnLtl tlwCi(l, 



hШLЛ ЦПLJЭJПLUGl:Цl[!. 

+ wnwotiG' tш'ipwl.\.nriuwG htit'i!!nLt'i 11riL\.nLt'i t q.nrionGwJtiG hwm-

цwGt,2[!, 
• bf1Цf1Пf111' JПLflWJ!ШG�ПLfl шnwbl.1Gwgl.\,w6 tunL1'ip p(inLpШ-

q.f1L\.ПLU t Wf111JПLG!!ШJt,fi hwmцwfit,2ti t'it,ot,(i Wf1Ubj:!nl\.: 

ч.bfltnL6wцwG tut'ipwL\.ПflПLU!! pnLJL t mwttiu nшnLt'iGwutiflbL mw­

mwGl.\.nri hwrnцшGt,2Gbrit, ut,2LL q.nJПЦЭJПLfi ntGbgnq pwqt'iwи1buwц

цшщЬflU ПL чwtul.\.ш6nцэJПLfi(ibf1[!: UJri.щt,ut, tut'ipшl.\.nrit'iwG wnwl.\.b­

LПLJЭJПLU(! цwщhrit, 4.hfllПLOПLJЭJWfi t'iJnLu ubiэn11Gbrit, (oritiGшц· цnnb­

uwgtJnG-ntщritшt,nG) fiцwи1t'iwt'ip wJG t, nfl г�.ш цtiriшnbtnL hw!lwfl tlt

щwhwGol.\.nLt'i nrinzwlф LflШgntgt,t щш1uшG, pшgwnntpJwt'ip nLunLt'i­

Gшutiriч.nri hшt'iwцgnLJЭJШU ПflШЦШЦWG hwt'iшuhnПLJЭJШG: 

tut'ipwl.\.nriuwG q.nf16[!GpwgnLU htJt'iGwцwfi ПL2Ш11f1ПLPJПLU[! щhm!!

t Гl,ШflOUbL tuupшч.nriuwG hШJIЛШUti2ti [!ULЛflПЦЭJWG[!: tuupwч.nrit'iwG

hШJU1ШGti2п nrinzwчti (tut'iPWЧ.ПflП!'\.) hwmцwGtizti WJU wricthQG t

(wrcthыGhflG hG), [!ULЛ nrit, (nrinGg) цwmwrittnL1'i t hw!lwцgnLpJwG 

urwч.nriGhflti pшctwGnLl'iU wnwG(ф(i tut'ipbfllt: 

CuLЛ tuupШЧ.ПflП!'\. hwmtiwfiti2ti pUПLJJЭti• IЛWflPbflПLl'i bG tuupш-

t\.nrit'iwG hfll\ПL mhuwцGbfl. 

• pwGшljwцwG,
• Пf1Шl\WЦWU (WLЛfltJpПLIЛWJtJG): 

/2шйwцшljшй futlpшt/nf7ПI[ hшиf/шй/12й nLGt, ptlwJtiG wrimwhwJ-

IЛПLJЭJПLG : oritiGwц, pGWl\tПLJЭJПLUI} tut'ipшl\.ПflЧ.ПLU t [!ULЛ LПWfltiI!ti,

uhц zGttiG pwcttiu uGl\Gnf\. t'it,otiG ьцwumti. obnGwril\nLpJnLGGtril:!·

uum wztuwmn11.Gbflti ptlt,, htJ!lGwцwG �nG11bflti wricthp\1, Wf1LЛW-

11f1WGЫ\1 owч.WLti u WJLG: 

UnwG0Gwg4.w6 tu!lpbflti iэtiч.!! ЦWflПI'\ t nrinztlbt ПLUПLUGwutiriчnri

gnLgwG1t2r \ЛWLЛWUUWU pGnчpnц_: ЬрЬ tuupwч.nrit'iшG qnr16[!Gpw­

gПLt'i oqmшqnrioч.nLt'i t ri.tiu4flbLЛ (uСщhши1) wrictbpGb[l nLGbgnri

hwtnцwGti2. шщш oLLwttnril\.n!'\. tut'iptrФ Pt'IЧ.I:! щЬmр t hwt'iшщш­

tnwutuшGlt fl,flШ wrictbpGbf1t'I hGWflWЧ.Пfl U1Wf1pbf1Wl\Gb11tiG : 011t,­

Gшl\, nшwGn11.Gbflli wnwowrфt'inLpJПLU[! q.GwhwuitlnLl1 t 2, З, 4, 5

q.GшhwmwцшGGbrintt: UшцwJG zшLЛ 111:iщpbflПLt'i tut'ipwч.nrin11 hwLЛ­

цwGltzu цw11n11 t пG11nLGbt gwGцwgw6 w11ctbы (wl1pnri2 ljwd цnrnn­

JlWЦWJtiG): ut'iшG 11bщj:!b(1ПLl'i hwи1цwGt12ti w(ldbpGbflU GnчGщbu

pwctwGфLO bG wnшGot,G tuopbriti (tuopшч.n11tiшG t1ti2шl\WJ0b(lr)'

Ц(ll\Gb1.nt1. цwu t411lJGb1.nl\. JПLJlWQWU�ПL(l tuopr L\.hritiG LL UlЛПf1tiG

uwhuшGGbfl[!: 
П(1ШЧШЧШй futlpшt/nf7mtl[! GwtuwшbunLt'i t, n(l шnшGоGшgц_щ

tut'ipbJl\l pt,ч.u tuutnnJlbG щЬmо t hшLiwщwtnwutuшGti tuupwч.n11n11

hwmljwЩ12\l hGwr1w4.n('1 Ш[lctboGb(lt, PчrG, w1urGoG' hшuLПШIЛПLU
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tibompJmG t: OppGw4, bpp pCiw4tmpJmCin tm'ipw4.np4.mtl t (!UUl 

Ubllp, Wt.qW fuupbpp f}P4.[! hWUWu.jwu,wufuwCimtl t WJl'l hWUl4LUCipzp 
hCiwpw4.np wpctbgCibpp p4.pCi' 2 (wpw4wG, pq.w4wCi): 

Uw4wJG, hwq4.wq.JnLU1 qbumbpnul, npw4w4wri hwm4wrif12C! 
CinLJCit.ybu 4wrnri t mCibGWL pwquwppt.l wpctbgCibp, npnGg pqwp-
4nulG wGG1.4wmw4 t. L. 4.p6w4wq.pmpJnLCi[!, flGtu.ibu Lt nwGw4w4wCi 
futlpwtlnrn'iwG qb1.qenul, ritn'imtl t hwm4wCiti2ti wpctb9Cibpp tuupw­
lfnptlwG briwCiw4pri: 

4wfulj_w6 qwCiq.4.w6w1tiG bpl..tmJpCibpp tlbf1LnL6mpJwri PWfl'lnL­
PJWCi wu1.11t,6wCipg' tuupw4.npmu(! 4wpn11 t 4wmwpt.lbL (!um ub4 
4wtl ut, pwGt, hw1.114wGf12Gbr,p: bpl:i tuupbp(! ohw4.n114.mu l:iG [!um 
llb4 hwU14wGti2ti. w~w CiuwG tuupw4.npmtl[! 4nttlmu t U/lllf7q (011ti­
Ciw4· [!Ul.Il UlW(lt,.QWJPCi futlpbpM: lutlpw4.npmun l]UUl l:ip4m 4wll 
wt.l.bLti hwm4wGpzGbpt,' 4n!tlmt'i t pwf7fJ 4wtl l;ntlp/Juwgtfwo-: 

bpb 1.qwpq bClwCiw4ntl ohw4.np4.w6 tullpbpo wJCimhbu,h pwctwG­
tlmtl l:iG l:iCipwtutlpbpp' [!UUl bp4pnf1'l, bppnpfl Lt WJL hwu,4wGp2Gbpp, 
w1upCi£G' tutlpwqnpuwCi hpunnul nCi4w6 bG qmq.w4gtlw6 4wpq.ntl 
tlp £WCip hwU14wCiti2Gbp, wt.qw WJllUIPUP tuupwqnpnu'i[! 4ntttnul t 
4m'ippCiwg4.w6 (hwuw4g4.w6, qmq.w4g4.w6): Opt,Gw4' bpp pGw4-
1mpJwCi 1.11wppJ:?WJpCi fullpw4.npnLL'i[! Lf1Wg4.nu1 t ubnw4wCi hwm4w­
CipzCibpp bGpwfullpbJlm{. WUJW wpriJmGJ:?mll uuiwg4.nLll t 4nllppGwg­
tlw6 tul.'ipw4.npmu: 

LmuppGwgqw6 tuupwqnpmun pnLJL t LnWLPU pwgwhwJLilbL h hw­
ubtlwmbL mumuCiwupp4.nri hwm4wGpzGbpp llp21..t q.nJmpJmCi nLGb­
gnri mwppl:ipmpJmGn Lt 4wl.l.lbfl[!, tium hGwpwtln111t pwgwhwJU1bL 
uh4muwgqw6 fullpwqnpGbp 4wqllbLm l').GUJ.Qnu'i: UJGmwubGwJG'1tl, 
ut, ewGp hwu,4wCipzGbpntl 4nuptiGwg4.w6 futlpwlj_npmu[! npnzw4r 
fluwuLI1n4. 4n11gGnu'i t CizLuCiw4nLpJmCiQ, i;!WGp nJl u,b11b4wm4.mpJwG 
1wlfipg 11mpu llwuGwl.Ilmll[! nnriwr4nul t ont,riw!wlfimpJnLGGl:ipp 
'lflulin11mll(!: unLJGtiu4 u,l:i11bltwLI1tlmpJwCi llh6 qwCiq.4.w6p wn4wJm­
PJnLG[! u1.11'1U1mt'i t uwhtlwCiwtttw4tlbL bp4mupg tnpu hwu,4wGti2Gb­
pn4. futlpw4.nJ1bLntl: 

bpp 4wnmg4.w6pwJpCi fullpw4.npnLUQ 4w1.11wp4.nul t [!Ul.l1 u,w­
tnwGLf.nl'l pwGw4w4wG hwm4wCipzCibpp, Wl.l.lW wGhpwctl::i2LnnLpJmG t 
wnw2wGnLu npnzbL futlpbf1/J p/n/o Ii futlpwtfnf]tfwu tlf7pwl;w;pbf1£T. 

Uj,pwqw;gbflf! fullpw4.npnn hwui4wGti2'1 0G11q64.w6 EwGw4w-
4wG uwhl'iwGCibp mGbgnrt wpctbpGbpp tuupbp bG, nrinGg hwuwUJw­
u,wutuwG, hwuw4gmpJmGGbflti llpwlf.npGbfl[! pwdwG4.mu bG fuL'ipb­
pp: nrl.l.lbU 4wCinCi, U~2W4WJQP t'ib6mpJnLCil} !Wtfllf.mu t l').JlW t'ibow­
q.nLJCi u Lttnepwq.mJG w11ctbgCibpp 1.11w11pbflmpJwup: 

tutlpbflp Ptitln li llp2w4wmr ub6mpJnLG[! npnzbLliU wnw2pG hbJl-

31 



pflCI щЬu�ы t hwztl.ti wnClbt pwquwpt,tl. hwClqwi1wCIEClbri' btClbtntl. hb­

uiшqnuinLpJшCI Clщшmш4Clb[1t,g u nLunLuClшuti11tl.n'l hш1.Л4шCltizti
GzшClш ljшpJnLClt,g: 

h.Jupbrф ышСlw4(! L. uti2wчшJEb[1t, ub6ПLpJnLCIClh[1[! Ub(lU1П[1bCI
цwщцш6 bCI: n11pш(j zшl.Л b(j аl�шЦП[1ЦПfl. fuupbrt[!, ШJGJ;?ш(j ЧJПЕ[1 b(j

tuйpwt1.n11йwCI uti2wчШJEbl1[! Li hш4wnшlj[!: tuйpb(lfl ,ЕШСIШЧ[! 4шtu­
цш6 t nшnLl1Clwur11tl.nf1. opJb4mr L1tiшt1.n11Gbriti pцt,g Li tш1pwцn[111w(j

hw1.Л4шC1ti2ti uiwuiwCILiwCI uwhliwCIClbrit,g (pwififlg): n! йЬо 6wtl.wtti

hшйw4gПLpJШCI hwйшr 1r 4wrbtr aliшtl.nriht йЬо pцntl. tulipb(l, ,EШ­

(jfi n(l tul1pb[1ПLl1 L([!CIГ].q(lljцbCI ifine11 ptl.ntl. l1tiшt1.n11Gh11: tui1pb[1fl ew­

Clшlj[! ЩЬLЛр t n11n2bL ШJClщbu, n11 JПL(lWEШCl!JПL(l tut1pnLl1 [!CIГ].­

qrчtl.bCI рШЦШ[1Ш(l рцnц l1flw4n[1Clb(l, nrtщbuqfl wщwhnццt, hwl1w­

ЩШI.ЛШUtuwCinLpJПLCI[! 11Ь6 pцh11ti 011bC1pt, щwhwu2Gb11t,C1: UwчшJG

П(1П2 Г].hщрЬ(1ПL11, hw1.ЛЦWGt,2Gh11ti LЛWUlWCIПLt1Ubflfl t1bo pwiflti
щшuiбшnntl., WJГ]. щwJl1WG[! 4ш11ni1. t tuwtuuitl.bt: 

Cul.Л i1ti2wчшJeti 11h6nLpJwG' tul1pwцn[1ПLl1[! 4Ш(1Пf1. t tiriwчш-

Gwgtl.bt. 
- hWЦWUW(l l1fl2ШЧWJ)2b[1ПЦ ful1pbflfl,
- wClhWЦWUWfl l1fl2WЧWJJ;?bf1ПЦ tul1pbflfl,
- hWU1ПLЦ 11ti2w4wJ,Eb(lПЦ ful1pbf1fl:
1ШЦWUW(l 11tiow4wшbf1ПЧ. tuйpwtl.n11nLl1[! СIЩШ1.ЛШ4ШhШ(l11W[1 t

4ti11шnbt ШJClщtiuti Г].ЬЩЕЬf1ПL11, b[lp LЛWLЛWCiПLLi[! 1111uLin11t1.nLl1 t Gt:щ

uшhl1шCIClb[1nLl1 L. pшztunLl1[! qn110GшцшGnLl1 hwt1w11tl.nLй t hwцw­

UШ[1W!WЧJ: 
1ШЦWUW(l t1ti2w4WJJ;?bf1ПЧ. tuйpwцn[111WG hwйW(l w11ш2tiG hb(l­

pflG шGh11wdbzui t n11nzbt tuupb11ti oщuit,11шt (Gщwmwljwhwriuш11)

pt,L\.[! hbmliJWL pwGwalinц· 
k=1 + 3.322· \gn, 

П(ll.Лbfl.' k-CI tul1pb[1fl Pfltl.G t, 
n-i:!' hwl1шцgnLpJwG t1tiшt1.n11Gbflti J;фц[!:

h.Jl1pb[1fl pflц[! цwtuцшо t hwl1ш4gnLpJWG OWЦWLflg: UJCI UlWtflu t

tшtl. wrщJnLGEGl::i(l, ЬрЬ pwq4wgw6 t 11Ь6 pцntl. 11tiwцnriClb[1flg, u.

pwztunLLiG [!ULЛ hwmчw[фzr 11nm t CIП[111Wt pwztui1wG[!: h.Jlipbflti

pflL\.[! n11nzhtПL9 hЬLЛП Пf1П2ПLU b(j tul1pwцn11LiшCI 11tiow4шJpb(l[!:

Uub(i 11f12WЦWJI? щ[jfl ubOПLPJПLG u. UI.ЛП(lfl(j ПL цb(lt,CI uшh\1w(j(jb[1:

Utлn(ltiCI uwhliwG[! UlЧJWL tul1pflCI щшuiljшClnri. 11tiшtl.nriti ful1pwцn11nfl

hwu,цwC1ti2ti ClцшqwqnLJG, tiu4 tl.bflflG[!' wnwцbtшqnLJG WfldbE(j t:
ПLGbClшtnL\. nLunLu(jшutiritl.nri. hwui4wC1ti2ti uiwuiwClnLt1Gb[1t, ршфt�

uhonLpJПLCi[! li fui1pb[1fl рt,Ц[!' ЦW(lhtfl t ПflПzbt hWЦWUW(l lifl2WЧШJ­
J;?b[1fl LWJCIПLPJПLCI[! hbUlu.Jwt pwGw6L.nц. 
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h Xmax -Xmin = R 
k k 

П(lUlbq' R = Xmax - Xmin UlWUlШGt1w(j pwifi(j t,
Xmax Li Xmm-0' tut1pwt1.nrin11. hwu,4wOti2ti шnwцbtшqnLJO Li
OцшqwqnLJO wpdb9GbrC1 bli, 
k-o· tul1pbrФ ptitJ.G t,
h-1:!' t1ti2wчwшti LWJOnLpJnL(i(j t:

UnwotiCI t1ti2ш4wJeti utлnfltiG uwhliwG[! [!G11nLGnLl1 ЬОы hwLП4w­
Gtizti OцwqwqnLJO шrнtbetiu hwцwuw11, tiu4 tl.brфO uwht1w0[! 4hш�
Liwщwu,wutuw(ф X1+h WfldbpflO: =twl1wщw1.nwutuwGwpш11, hw2n11-
11wpw11 qnLl1wf1bLПЧ 11tiow4wJeti LWJGntpJnLG[!, nrinzntl1 bG9 Qwli
11JПLU tut1pb[1fl uwhllwOGtifl[!' 

а.2 =а., + h, а.з = <Х2 + h = а, + 2-h, ... , � = �-1 + h = а1 + (n-1}·h,
(а.,, а.2, ... , � - t1ti2w4wJpbriti uwhl1wGObflG Ыi): 
ЬрЬ hшuш4gnLpJш[i t1tiwчnri(j ПL[ifl цbrifl(j uwMwGti 11b6ntpJШG[!

hWЦWUW(l w11dbp, шщw IЛЦJWL wpdbщ! Цb(lWq(lПLl1 ЬGы hw2n1111
tul1pflG, wJuflCip(j' wGnrinzntpJnLG[! pwgwnbtnL Gщw1.Лw4ntl. oqLПw­
qnri6цntt1 t t1flwaL.ntpJwG u4qpnLOJ;?[!: 

tpb hwm4w(jfl2ti IЛШUlWCILiw(j PWЧJ[! 11Ь6 t Li '1ГIW W(ldbpClh[1[!
LЛWLПшClцnti1 bQ wGhwuw1wчi (qw JПL[1whwtлnt4 t zwu, ungflwt­
iлOu,buw4шG hpL.nчpGbflfl hwl1wfl, hwu,ljwщbu' 11w4rinu,Guibuw-
4wG gntgwGt,zGbflfl), wщш ЩЬLПJ;? t 4tiriwnht шGhwцwuwf\ t1t,ow-
4wJEhrnч tuupwцnrintu[!: 

UGhwцwuw11 utiow4wJElil1[! 4ш11n'l bCI LflClbt щ11nq11butitl. wбnll.
4wl1 (jtJ.wqnri. (pцwpwGw4wC1 4wl1 b11411w1wifiw4wo щrinq11buflwJntl.
ifinifintutl.n'l): 

fa4wpwGw4wG щ11nqributiwJntl. чinчintuчn'l t1ti2ш4wJыb11ti LШJ­GПLpJПLCI[! П[1П2ЦПLU t 
h;+1 = hi + а pшClw�L.nц,, 

П[1Ulbr}' a-[i hWULЛWUlПLO Ptitl. t, [!011 П(lПLU '1[1Wljw(i' Щ(lПq(lbutitl.
wбnri. ut,2w4wJptrti L. pwgwuw4w0' щ11nqribut,4. Clцwqnll.Gbriti
Г].ЬЩ,ЕПL11: 

b[1Чl1W!WЧJWЦW(i Щ[1Пq[1bUflWJПЦ ЧJПЧJПtutl.Пll.11fl2Ш4WJpb[1fl LWJ·GnLpJnLG[! n11n2цnLu t hbLПliJWL pwGwaL.nц. 
hi+1: h1·q 

П[1LЛbrJ.' q-G hwULПWLЛПL(i 1111w4wG Ptitl. t, t1Ь6 t 11b4tig wбnll. t1ti-
2w4шJJ;?b[1fl L. ЧJПЕ[1 t 11b4flg' Gl{wqnll.Gb[1fl '1hЩJ;?ПLt1:

011tiGw4· 11wG[1, t1n2tiu Li tunznri tuш(jntpGbrф WЩ[1WCiJ;?W2[12W­
GwnnLpJW(i iлtl.JшtGb11nц, hwцwuw11wuho uti2wчwJыb11 4шql1bt[!
Ш[1'1Ш[1Шgl{w6 1t, J;?WCit, П[1 2f\2WClwnПLpJw[i Wб[! 4wl1 4[1бWUlПLU[!
LЛШUGJw4 hwqw(l Г].[1ШUПЦ twчwu GzwGшljnLpJnLG ПLGt, 11wG[1 tuw-
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UПLpubrф L. G2wuw4nLpJПLU !ПLU�· tun2n11Gbrф hwliwr: �ЬLПL.ШрШ(1, 
11�2ш4шш� LWJUПLPJПLU[! liwG(1 tuшGnLplib11r hwliw(1 щЬшы t LrGr 
шч.ЬLr Cibfl, ышG tun2n11Gb11r: · 

UJGщ�ur tulipшч.n11nLliGb(1ПLU, П(1ПUg UЩШLПШ4[! tulipb11r П(1Ш-
4ш4шG JПL(10(1ruw4nLpJПLU[! W(1LПШQПLbLG t, оq.шшqл(10Ч,ПLО bu hш­
LППL4 оr2ш4шшь11. L. f"ulipb11r ышGш4[! uwhliwGLj_ПLli t Gщшшш4rG 
hwliwщwLПшutuшG: О11rGшц' LПf1ШОШ(1'1ЦШGg ш2tuшLПшGыш1rG 
q.n(10ПLUbПLPJПLU ОШЧШLЬLПL WllU!ПLPJШlip чrrwrЩnLli t hbLПL.JWL 
LПW(1r.EwJru f"ulipb(1r pw<twunLU[!. 

• LJrGiL. 16 LПШ(1Ь4шG - wGш2tuшLППLUW4Gb(1 (ШU!Шфшhшu-
(iЬ(1)

• 16 - 18 LПШ(1Ь4шG - 4ruwш2tuшLППLGw4 LПW(1r.Er шЬlфGы
• 18 - 65 LПШ(1Ь4шu - Ш2f"uШLППLuШ4 LПW(1r.Er шЬlф(i_Е
• 65 - 70 LПШ(1Ь4шG - 4ruwш2tuшLППLUW4 LПW(1r.Er шЬlфGы
• 70 L. pwri611 - wuш2tuшLПnLuw4lib11:
Unш2ru L. ч.ь112ru ur2ш4ш1оЬ11[! tulipшч.n11nLUUb(1ПLU 4wrnri b(i

LrGbL ршg 4wli фш4: 
Ршg t ЧП!Ч.ПLО WJU оr2шцшJ_Е[!, nrr hwliw(1 u2ч.шо t urwJu оьч 

uwhliw(i[!' ч_b(1ru 4ш11 ULПП(1rG: 
Фшf/ t ЧП!Ч.ПLО WJU оr2шцшJ_Е[!, nrr Ь(1ЦПL uwhliwGGb(1G tL 

u2ч.wo ьu: 
Ршg ur2wцшшr LШJUПLPJПLU[! [!U'1ПLUЧ,ПLU t hшч.шuш(1 uwhliw­

[jwцrg оr2шцшшr LWJUПLPJWU[!, WJurGыu' wnш2rG оr2шчшшrG[!' 
Ь11цrп1111r. ruц LJ.b112rG lir2wцшшru[!' uшtuшчb112rGr: 

tulipшч.nrПLl1Gb(1[! LrGnLli b(i uцqрGшцшG L. Ь(1Ц(1П(1'1Ч.Пf1: 
Щu tulipшч.n11ПLliCib(1[!, nrnuы цшLПш(1ч_nL11 bG uцqрuшцшu 

LПЧJWLUb(1r hrliwG Ч.(1Ш. ЦП!Ч.ПLО b(i uцqрuшцшu: UшцшJG Ь11рЬ1Ю 
uцqрGшцшu f"ulipшч.n11nLl1Cib(1[! tbCi pшч.шrwrnLli l/b(1LПLOПLpJwG 
щwhшG2uьrru, rG!r ЩШLПбшnпч tL ч.rбшцшq.(1ПLРJПLU[! 11rlinLl1 t 
Ь(1Ц('1П(1 '1ЧП'1 tulipшчn11ПLliGb11r: 

Ь11цrпr11ч.п11 tulipшч.nrnLli[! ЦШLПШ(1Ч.ПL11 t uцqрGшцшG tulipw­
ч.nrliwG LПЧJWLCib11r Llbrwf"ulipwч_n11liшG lir2ngnч_: П11щЬu цшGпG, 
Ь(1Ц('1П(1'1Ч.П'1 tulipшчn11nLU[! hw(iq.bgGnLli t tulipbrr РЧ.r фnфntuПL­
pjwG: UП('l tulipbfl[! ЦШf1П'1 bG 6L.шч.п11ч.ЬL uцqрGшцшG lir2шцшJJ?b11r 
urwч.nriliw(i (tuп2nrwgliwG) L. liwu(iwJrG ч.b11шtulipwф1rliw(i (JПL­
('lWj?ШU!JПLГI tuliprG hwliwцgПLpJWU urшч.n11Gb11r п11п2шцr ОШU[! 
цgbLПL) Ь11шuшцuЬ11пч.: 
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3.3. '-l�бш[tшq.pш[twfi mL[JШLfibp� (ibp[lшJшgtlш(i 
WrtJПLUШ[IWJ�(j bqшfiшl.f [ibp[! 

SbribцnLpJПLGGbfl[! wцGwnnL L. hшцrrб 6L.пч. UbflЦШJWgGbLПL 
UЩШLПШЦПЧ. LWJUПflbli ЧrflWllЧ,ПLU b(j '1f1Шug Ш'1JПLUШЦШJru L. q.f)Ш­
�фцш4ш(i щwuiцbrliwli Ь11шuшцСiЬ('1[! (Ш'1JПLUШЦUЬ('1, q.rw�фцlibr. 
hruLПnq.(1wliGb(1, q.6шщшLПцЬ(1uЬr L. WJtG): 

П11щЬu цwGnG, чrбшцшq.rшцшG '1rLПШ(1ЦПLl1Gbrr UJПLpbfl[! aL.w-
1./.nrч.ПLli b[j Ш'1JПLUШЦUb(1r tлbupnч.. nrnGp hwG11ruwGnLIJ bG 1111шGg 
GbrцwJwgliw(i шnшч.Ьt hшцrrб L. ШЦUШ11ПL Ь11шuшц[!: ч.rбшцш­
q.rшцшu t ЦП!Ч,ПLО WJU Ш'1JПLUШЦ[!, Пfl[! ЩШ(1ПLUШЦПLО t ПШПLОUШ­
ur�Ч.Пfl hwliwцgnLpJWU шliфnф (hrliuwцwunLli PЧ.WJrG) pGПLpwq.r­
(1[! [!ULП libц цwli ur pwGr tшцш(i hwLПцwGr2Gb11r: 

чrбшцшq.rшцшG Ш'1JПШШЦr liwцbLП[! (OL.[!) L. librшnч.п11 hrliGw­
цwG LПWflflb('l[! uЬrцшJшgч.шо bG q.owщwuiцbr 3.1-ПLli: 

Sbt1bЦШLПЧ.ПLPJПLGubrr WllJПLUШЦWJru ubrцwJwgliwG 11ЬщрПLО 
hwliшщwLПшutuшG LПЧJWLUbfl[! q.11шugч_ПLl1 bG LППflbrr L. UJПLGшч­
Gbrr hwLnliw(i LПr('lПLJpGbrinLli, ПflПU_E ЦП!Ч,ПLО b(i ч.шG11шцuЬr: UJu­
щrunч.. Ш'1JПLUШЦ[!' LППflb(1r L. UJПLUШЦUbflr hШUWf"uПLlip t, Пfl[! 
aL.шч.nrПLli t '1f1Ш цliwf"up[!: Uf1jnшwцr !ШфЬ(1[! n11n2ч.nLl1 bG LnПf1b-
11r L. UJПLCiwцGbrir pwuшчGbrir Wf1LПW'1f1JWLПI./: 

ч.rбшцшq.f)ШЦШU WllJПLUWЦUbfl[! ЦШflП/'J. b(i ПLCibGWL ч_b(1uШq.f)b­
flr brbp LПbuwцubr' [!U'1hШUПLf1, ч.ьrirG L. ЦПl'J.UGwJru: CCir}hШUПLfl 
Ч,bf)Gwq.r('l[! LПLUWpWlinLU t ШОрПf12 WllJПLUШЦr рnч_шG'1ШЦПLJЭJПLU[! 
L. UПЧ,П(1ШрШ('1 Lnbf1Ш'1f1Ч.ПL0 t ОШЧЬLПr ч_brru W(1LПW.ErG liwur
цbliLПflПUПLU:

2 

lJ.qjntuш[di W11tjшunt1f!! (I!fщhmuntp ч!Jpuшq)lp)

SщЬрр UJntuuщu!Ipp 
nt ntb шu шunпffib 

SIЩ/1 mfltjwunнfn 
<.tlщtffiwJ)lu 

SщЬрр 
Ьш 

и 

Q.owщwu,цb("I 3.1 

ч.brru (ULППflПq.JШL) 1./.bruwq.ribr[! pGnLpШq.f)ПLU bG UJПLUWЦUb(1� 
ruц ЦПf10UWJruCib(1[! (Ь(iршцш)' LППflbfl� pnч_wG11шцnLpJПLli[!: Ч.Ь('l�
UШq.flb('lПЦ LflШQЧ.WO Ш'1JПLUШЦr ЦОШf"uр[! ЦШqОПLО t '1('1Ш liwцbLn[!: 
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ЬрЬ 11шцЬиф tlwG11шцGb111! L/1ШQtlПLL1 b(i pntlшGqшцnLpJшйp' hш­
LiшщшLПшutuwG LПЩWLGti/1Пtl, wщш ULПШQЧПL!1 t ш11рnr�ошчш(i ч/1-
бшцшq.11шцш(i Шl'lJПLUШ4: 

UGh11шdbzLПnLpJш(i qbщenL!1 Шl'lJПШшцGЬ/11! чшrnri b(i nщbцg­
tlbt 6ш(inpПLJЭJПL(i(ib/1ПЧ' Чbfl(iШq.fll:i/1/1 pШQШLЛ/lПLpJПLCi(ib/lПЧ, П/1П2 
gnLgшCij,z(ib11/1 hwztlшrчLiw(i l1bpn11/14WJПtl, LПIЩЬЦWLПЧПLрJш(i шri­
PJПLf\Gbr/1 GщшmшцGtч1пч L.t ШJtCi: 

CuU1 U1flшl1wpш(iшцшQ pntlшG11шцnLpJш(i' Шl'lJПLuшцШ:i(l[! цшrЬ­
L/1 t wGtlшGht •чj,бшцшq.11wцш(i Gwtuш11шunLpJnL(i(ib11", ПflП(ig h/111-
(iшцш(i rnшr11brG b(i Ь(iршцшu u umn11nq.1шш: 

Ul'lJntuшч/1 bGpшцwG рпч.шu11wцщ!1 t gnLgw(фzul:ir/1 gшGцп. 
Пfl(! Шl'\LПШhШJLПЧ.ПLLi t ptlbrnч: l1f1WGE ЧWflПl'l l:i(i t/1Gbt !11:iч чш11 11/1 
ышСф hшl1шцgntpJnL(iub('I, hшйшцgПLpJnL(i(ibrФ шпш(i6j,(i !1/1wчn11-
(ibr, nrnGe Gl:ir4шJшgtlnL!1 b(i пurn рчш114t1ш(i цш11q./1 4ш!1 tu!1pш­
tlnrчnLL1 (!ULП Пflbl hШLПЦШU/12/1 (01'\/1Gшц' ш11ш(i6j,(i LПШ('IШGJ2ШJ/1(i 
11/'tшtlnrGbfl, dw!1ш(iшцш211oшG(il:i11 L.t ШJL(i): Unчnrшpшfl Ь(iршцш(i 
1.nbriш11rtlnLl1 t Шl'lJПШШЦ/1 6шtu 11шuщ11 (пrщЬu mnribrФ шGL1.ш­
unLL1b11� UJПLUШЦ): 

Ul'lJПLUШЦ/1 ULПП/1Пq.JШL(! QПLQWG�zul:irф hWйШЦW/lq. t, П/1(! p(inL­
pWq./1ПLL1 t ПLUПLl.1(iшu�flПLpjШU opJl:iЦI.Л(!, WJU�(ie(i' Шl'lJПLUWЦ� Ыi­
ршцш(i: ULЛnf1nq.Jшш 6uwtlnrПL!1 t uJnLGw4Gb11� фiflGwq.rl:irl! L.t 
ЦШql1nLl1 t l'\.J'IWUQ pntlWGflWЦПLJЭJПLU(!. l'}.ШUШtlП/lЧl:iLПЧ [!ULП gщgш­
[i�z(ib/1� LЛ/1Шl1шрш(iшцш(i hШОП/111ШЦШUПLрJШ(i, 6wfu�g шо: btGb­
LПtl hhtnшqnLППLJЭJШ(i pGПLjp�g· Пf1П2 11ьщыl:iflПLl1, b(ipшцw(i L.t ULПП­
rnq.JШLQ ЧШflПl'J. b(i фntutlbL uibribr1ntl: 

чшtutlш6 Ь(iршцшJ/1 чшnnLgtlw6J;фg L.t !1/1wчn11Gl:i11/1 tu!1pшtlnrПL-
11j,g' LПШflpb('IПLLi l:i(i tl/1бwцwq.11wчwu Шl'J.JПLUШЦGbr/1 Ь11Ье LПl:iuшч­
(ib11' ЩШflq, ful1pшJ)1(i L.t цnl.1р)1Gшgчш6: 

11/шрq шrутишцбЬр/7 Ьuршцш(i Gbf14WJwgunLL1 t hwйшцgПL­
pJw(i Пf1П2ШЧ� OpJbЦLПGbfl/1 ЦШl.1 U1Wf1ШGJ2WJ�(i 11�ШЧП/1UЬ(1)1 ЩWflq 
gш(iц (ш(i4ш(iшgш(iц): t'/'\шflq Шl'J.JПLUWЦGb('I(! L�(inLL1 b(i 11n(inq.('IШ· 
�Фч u gшGцшJj,u (ptlш11цL1шu): 11/шрq tfnбnqpш:/Jftlt wrunшшцGl:irl! 
pUПLpшq.rnLl.1 bli ПLUПLl.1GШU�J'IЧПl'l hшйWЦQПLpJШU GШЧШL/1 П! PПLПJ'I 
l.1�шttn11Gl:irl!, WJL 11/'tшJu 1111шGg' (!ULП п11nzш4� hwuiцш(фz/1 [!G­
LПJ1tlw6 11/1 tunLl.1p(!: 11/шрq gшбцшJftб wrunшwцCib11/1 b(ipwцwG pn­
tlшGqwцnLl.1 t ПLUПLL1(iшu�f1Ч.Пl'l hШL1ШЦQПLpJW(i !1)1WЧПJ1Gb('I� QWUЦ(!: 

"1w11q Wl'lJПLUШЦ� Ь(iршцш(i ЦШflbL/1 t 6L.tшцb11щl:iL [!ULП LПЬuш­
ЧШJ�(i. LПШl'\ШОЕШJ�Сi (011)1uш4· pCiшч1nLpJwG P�tll! =н-ntl1), dwйш­
(iшцшJj,G L.t ШJL uцqpntCi,eGb11�: UшчwJ(i щшrq ШrJ.JПLUWЦUb(l[! hGш­
/lШtlПflПLpJПL(i 1Ыi LПШL/1U � hшJLП pb(lbL ПLUПLй(iwu�flЧПl'J. b11L.tnLJp­
Gbrф ung�ШL·LПGLПbuшчшG LП�ЩЬ/1(!, 1111ш(ig ЦШППLgtlшое(!, /1G1щbu 
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OwL.t фntuш11шr6 чшщ(! L.t цшщшцgttшonLpJnLu(! punLpwq.rn11 hшrn­
�w(j�zGbrФ t1)12L.t: 

1.JL1шG tuu11/111Gt11п LПLОЧПL11 bG ршr11· tul.1pwJ�0 L.t, hwrnцшщbu, 
" �n\1r:фGшgчш6 Шl'\JПLUШ4Gbr)1 oq.uПLpJWl.1p: 

lutfpшJftб Ьб цn1t/mtf ш1бщftи/1 t/ftlfшцшqршцшб шrупшшцб/:;р[J, 
Пf\ПGg Ь(iршцш(i pntlшu11шцnLl.1 t hшl1ш4gnLpJWG !1�ШЧП(1UЬf1)1 fu!1· 
РWЧП/1Пtl.1[! (!UUl LibЦ _еш(iшцшцш(i ЦШ11 ШUl/l�PПLLП�tl hШLПЦШUj,z�: 
tudpwJj,G Шl'lJПLUШЧ/1 ULППf\Пq.JШL[! цшql.1чш6 t gnLgwG),zGbr�g. 
nf"nG.e шGh11шctbzrn b(i Ь(iршцшСi pGnчэшq.rbLПL hшL1ш11: tul1pшJ/1G 
Wl'lJПLUwцGl:ir/1 щшrqшq.nLJG и1buwцGbrG b(i WLПJ"фpnLLП�Ч L.t чш­
J\�Шg�nG pшztul.1ш(i 2ш11ыЬrl!: 

tul1pшJ/1G Шl'J.JПLUШ4Gb/1[! чш11n11. b(i L�Gbt шчЬt/1 РШ/111, ЬрЬ ULПП· 
f"Пq.JwtnLl.1 pbrtlnнi bG n1 11/'tшJG wl.11:iG tuйp� 11),wtlnrubfl/1 Р�Ч.[!, 
WJLL.t d� ZW/lE ШJL ЦШ('IL.tn('I gnLgw(i�zGbfl, n11nG,e П/1WЧШЩЬU L.t ,еш­
(iwцшщЬu pGПLpwq.r,nLL1 bG ЬGрШЦШJ/1 tuйpbfl(!: Ujqщ),u), Шl'lJПLUШЦ­
(ibf\[! hwбшtu oq.tnшq.n116tl.nLl.1 bG tul.1pbf1nLl.1 oli11hшG11шgGnri gnLgш­
CфzGl:ifl[! hшl.1bl1щLПbtПL Gщши1шцntl, ,ew(i), П/1 1'\.Ш PПLJL t LПWt/1U 
ЦШIЛW/lbt ПJ'IП2 q.nr6Gшцш(i bq('IWЦШQПLJЭJПLG!ibfl: 

UшцшJ(i ful.1pшJ�(i Шl'lJПLUШЦGbrп pПLJL bG LПШt�U � hWJLП pb11bt 
L.t p(inLpWq.flbt b('IL.tПLJp(ib('l/1 ung�Шt·LПUIЛbuwцшG LП�ЩЬ(l[! L.t цw­
nnLgtlш6.e(! [!Utn 11/'tшJG 1.1Ь4 hши14шG�2/1: 

чпtfр/7бшgtfш6 t//llfшцшqршцши шrутишцбЬрft ЬGрш4шG pn­
ttшu11шцnLl.1 t hшl.1шцgnLpJш(i 11/'tшttnrGl:ir/1 f\Jl.1pШЧПflПLl.1[! 11j,шdw-
11w(iwЦ (!ULn bflЧПL 4ш11 шtlbt� hwtnцшG�zGbr�: Ujuщ),u� Шl'lJПL· 
uwцGbrnL!1 (!UI.Л 11ь4 hwiлчшG/12/1 чшq,Щшо tul.1pb('I(! WJGПLhbuiL.t 

· UU1Пf1Шpшdw(itlnLl1 b(i b(ipшful1pb11/1' [!UUl 111:i4 ЦШl.1 11/1 _еш(i� ШJL
hши1цшu�zuЬrф:

чnl.1p)1Gшgtl.w6 Шl'J.JПLUШЦGbrп JЭПLJL b(i UlШL�U pGnLpшq.11bL tul1-
pbrф ui�щbrп, шnшGl!GшgGbt 1111wG.e [!ULП wGh11wctbzи1 hwiлцшCфz­
Gbr/1 L.t tll:iJ1LПL6bt 111'\ШGg l.1j12L.t Ьf\ш6 цшщЬr(!:

ULПП/1Пq.JШL� РШ/111 11zшцnLl1[! b(ipШfl/1ПLl1 t hШLПЦWG�z/1 pwctw­
GnLt1[! L.t 6uшфJ1nLt1[! [!ULП b(ipwfuйpbr/1, /1Gш PПLJL t LПWt�U wtl.bt/1
tr/1ч L.t l.1шGrшl.1wu(in11bG plin1pшq.11bL ПLUПLL1Gшu/1rчn11 орJЬЦLП(!:

taчшJ�(i LПbf\bЦПLPJПLGGbr� б�zLП 6L.twчnrt1ш(j 1'\.ЬЩJ;?ПL11 tl�бш­
цшq.rшцwG Wl'\JПLUWЦ[! hw(i11�uw(iщl.1 t Ш/111JПLGJ2WJ/11i UlЩWLGl:ir�
(iЬ/1ЦШJШg11ш(i wц(iw11nL L.t hwцjtrб 11�ong: UrJ.jПLUШЦGb(l[! 6L.tшtlnrb­
LПL hшt1wr щЬ�л.е t 11ьцwчwrчЬt 11)1 ,ew(ij, h/111Gш4wli цш(iп(i(iЬ11пч:

Ul'lJПLUШЦI! щbui.e t L�(i� ubql1 L.t щшrinLliшц� 11�wJG ШJ(i GшtuGw­
цшG UlЧJШtGb!l[!, ПJ'IПUJ;? wul1�2WЦWGn(1b(i Ш/1LПШQПtПLl.1 l:i(i hbUlШ·
qnuit1.n11 ung/1WL·IЛGU1buшцw(i brunLJp(il:i/1(! ULПШU1�ЦШJПL11 L.t 11/1Gш-
11�4шJnLl1 u шGh11шdbzui b(i br,L.tПLJP� бwGw1n11.n1pJwu hwL1w11:
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L1wuuwцw0 фnфntuntpJntOub11f1u: !lwuti n11 ungf1wL·1Лuiлbuwцwa 
bpunLJpubrфO pun11n2 t qwpq.wgl.1wfi wOhwч.wuw11w!wФntpJnLO, 
wщw wnwч.bt hwбwtu hw0qf1щntl.1 ьа pl:il/Jшtбlip/l йJiongnl.[ щwm­
чtril.[n11 Q.OWJf10 ЦШЩЬf1[!: 

ru1 ц,briwpbf1ПLl1 t цn11шq.оЬrфО, wщw qpw(ig OnLJUЩbu hwL1b-
11wmwцwCinflb(i hwqц,wqbщ b(i tif1pwnt.[ntl1 i.a q.tfuwч_n('lwщbu oq­
mwq.n(16'4.ntL1 bu WJ0щJ1uf1 hwiлцwOJ12GbrФ wrimwщwmцb11йw(i hw­
L1wp, ni,nOg qwi,q.wgntL1(! f111wцwOwOntl.1 t щwi,wpnLf1, uJ10ntunf1qf1, 
hJiщbi,pntti u ШJL цn11Ьrф mbugnt.[: UJ11щtiuf1 gntgwuJ12ubi,[! WflLПW­
gnLnLl.1 bu wu[!liqhwU1 hwmцwOf12'1 11tiuwйf14wQ (orфuwц' hJ11.1Ciw­
цwCi �nfiqbf1J1, 6wtuubf1f1, hwdwtuwn(i Шf1LПW11f1WfigJ1 Li. WJ[fi}: nri­
щbu o i,JiGwц' q.owщwmtibfl 3.2-nt\1 fib11цw1wgt1.wo t l:ibnCiwi,LjnL­
pJwu uшh\Jw(iWJJ10 l.i. l.1J15ф[i hwULПWLППLU 6'wfuubrф ЦWful.{WOПLpJПL­
(j[! WJ1LЛWrJ.J1wOgJ1 ewfiwцtig Li. wщpwfieti q.GJ1g: 

UJuщf'lup qbщpb(lnLй, bflp wfihГJwdtztnnLpJnL(i t W11W2WUПLL1 WЦ­
UWППL gntgwqpbL hwL1wfintfi bpunLJPfiЬГФ ewuw�wцwu hwdbuw­
LПbLJ1ПLpJnLO[!, 4J1f1wnч_ntl.1 b(i hWJ1PWЩWLПЦbt10bt1[! (qf1wq.f1Wufib­
f11]): ПLUПLl.1fiwuflf1ЧП'1. bf1uПLJp0bf'I[! Cib(lЦWJWQt_lnLL1 bQ hwl.1WЩW-
1ЛWUfuW(i l.1wцb11bu ntGbgn11 hw11pw1wфwцwu щwmцЬрОЬ11'1 (nщ­
riшCituПLOGb.f1J1, pwqL1wuщntCiObf1'1, 2f12WUObrф u WJL(j) LПbugnt{: 

Qowщwmцbp Э.2 PЫ1Jwtf1 1.1. цnpwqbf1 opf'IOwц 

450 

400 
350 
300 

200 
150 

UwhiJwQwJ�(i 

Llp21tG hwuшwшn,G 

2 З 4 5 6 7 8 9 10 

Pb(lbCi.e Oflf1Ciwц: '1tlgntg' Ь(1ЦПL LПULПbunLpJnLCiubf1 ПLfibli, hwuw­
ЩWLПWUfuшQwpwf1, 225 u 625 hш hПf\ШLПWf'IШOJ?Ubp: UGhpwdtzLЛ t 
11Jiwq.11wt1ti mtш.enl.[ ЩШLПЦЬf1Ьt LП(iLПbUПLPJПLfi(ibrф hПI\WLПWf1ШOR­
(jbrФ l1boшpJntOOb110' mbun11wцwu hwuЬuwLnntpJnLO цwwwnbtnL 
Oщwmwцnц: U111щtiuJ1 щwmцbpuwG wnwotiu t11wuшчr!' hnqшmw­
nшopubfl[! hwйwщwu,wutuшG uwцbpbufib11 ntubgn11 ownwцnt.uf'l-

40 

(ibi,'1, ПLf\f\ШGtuntOObrф цwй 21Ч?WUtibrф tnbuenч Obi,ЦwJшgObtO t 
(f1hwf1Цb, hwйwщwmwutuwG L1wuzmwpntl), [!fiq nnntй' 11,11wfie цw­
pbL'1 t Lnbf\Wf'\.f'IOL l1j111JWUQ йЬо 4wL1 4nrш чnrшti (t.nbu' Q.OWЩWU1-
цb(13.3): 

Q.owщwmцbp э.з SGmbun1.pJnLOObpf1 hn11.wmwpwapGbrФ 
hwllbllwtnnLpJwfi q.flwq.pwllGbrФ oppGwцfibp 

d 

25 

о 15 

25 

15 

25 11 О 

РЬ11цw6 011f1Gwц[! цb('lwpb('lnLu t, wJuщbu ЦП!Ч.Ш6' U1ЛW1Лf1Ч 
hwobйwmntpJwfi qf1wq.pw1ifibr,f1Q: Umwmtiц hwl.1Ьuш1.nntpJnLQ[! 
gnLgWl'}f1ПLl1 t b11l.i.ntJp(jbpti gwuwцwцwG i.nwppbf1ПLPJПL(jlJ l.i. n1 рЬ 
qшpq.wgdw(i qf1Gшйf1\.fwu (wJuf'l(ig(j' !J1 Wf1t.ПWQПLПLй ctwoшuw4f1 
[!Upwg9ntl1 цшmw11ч.nr1 фnфnfuntpJntGCibf1[!): 

unLJfi tuoptJ(j b(i ЩWU'IЦШfiПLO UШu UbЦLПП(\WJf1Ci l)f1Wq.(1ШйUb('I[!, 
npnue w11mwgnLПLO b(j b11t.ant.JpGbpti �wnntgl.{wopwJtifi wnwOMw· 
hwmцnLpJntOCibp[!: UJriщtiuti qbщebpntй wdpnrio bfll..i.ПLJPti цшnnLg· 
l.{w6g[! ofiqnt.Gцntt1 t hwцwuwf1 100 u,nцnuf1, tiuц f1J1W JntpшgwQ-
1JПLf1 PWf\Wl'JPti1 11WU[! l]fiqhш(int.11 QWUWЦПLPJПLUnLl.1 Wf'IU1WЩWU1· 
ць11цnt.L1 t nriщbu 2112wGJ1 ubцmni,, nnti w11.b11.'1 wfiщшuwJf10 !ШФIJ 
hwl.{wuwp t aлt.lJшt pwqwri.rФ1ti mnцnuш1f1Ci ЩWf1ПLfiwЦnLpJnLG wu· 
q.шо 3.6°: Orфtiwц, q.owщwmцbri 3.4-nt\1 рЬрцw6 t ubцuшpшJtiu 
qpwq.pwo, np(i Wf'ILПWЩWLПЦbf1ПLl1 t bpl.ff1ti pfiwц!,nLpJw(i ЦWППLQ· 
t.lШO.(?[! [!UIЛ r.лwrФRWJJ10 tuupbf'lf1 (oGl'}hwOnL('lti wnцnuGbrшч): 
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qowщwu,�t;p 3.4. �wLIЬLtwU1nLpJw(i 2p2wfiwlil1 
q�wqpwLt� о (iw 

....... _...._ ___ _, 

Elu}lfi1\,_ 16 шwpb�шli 

[]16-25 

В25-45 

30% Е145-}lg ршрdр 

,wtibtiwtлtl.nri gПLgw(фzGbfl/1 фnфntunLpJnLGGbrЧ:! 11/lGwuj,цw­
JnLLi (шJu/1G11G· ctшuшuwl.ф [!GpwgpnLu) gщgw11ribLПL hwuwr oq­
mwqn116tl.nLti bG, шJuщbu ЦП!Ц,Ш6, hj,utлnq11ш1.Юbf1[! (UJПLGшljшJf!G 
11/lшq.nwuGbn[!), П(lПUQПLU hшubuшtлtlnri gщgwG/12/1 wrctbpGb(l[! 
ЩШ1.ЛЦЬf14.ПLti bu ПЩf'J.ШUЦJПL GGb11/1 mЬщ�nч: PnLПfl UJПLGшцGbn/1 
LШJGПLpJnLGGb(l[! hшl..{шuшп bu, j,ul./ pшn6nnLpJnLGGbri[! nщ/111 hшl.1Ь-
11шtлшцшG bG щшtпl/bnч.nri. gnLgшGj,zGbri/1 шnctbpGbnj,G: Q.6шщшtл­
цЬ11 3.5-nLl.1 !iЬ(1ЦШJШ94.ш6 t ьпьы ьnчnub(l/1 pGШl./!ПLPJШU rэчшыш­
Gшl/GЬn/1 фnфntunLpJшG rJ/lGшtij,цшG шntлшgnLПl'J. h/lutлnq.nшl.1/1 
onj,Gшц: 

UJGщj,uj, фщj;!b(lПLli, b(lp шuhnшctbzm t L/lGnLl.l Q.(lШ�tiчnnbG 
шntлшщшtлl/Ь(lЬL 11/1ul/nb1.11, tul1pшtJ.nntlш6 pшztuliшG 2ш11ыЬJ1[! 
pGnnnznrt tлш11pbri puшpшq(l/l!Gbn[! (11/12/lG[!, 11/luщbnutiшG L ШJL!i), 
unitnnшpшri oq.mшqл116tlnLl1 bG щnLfiq.nGGbfl[!, цшtlшuшm/ltl. u

осфч.t� 1./nrbn[!: Pwztuliwu 2Ш(lj;!b(l/1 pGnLpшq.n/l!Ub(l[! ЩШLПЦbfltlПLII 
bG pbl/JШLGb11/1 (шJuщbu l/n!tl.шo· щnL/lq.nGGbn/1) mbuыntl, nnnGg 
hшGq.nLgwJ/lG цbmbn/1 wpugj,uub(l[! hwitwuw(l l::iG hwtлцwG/12/1 w11-
ctb11Gl::iri/1G, j,ulj 0(1'1/lUШLПUb(l[! pGПLpшq.n/1!/1' 1111wGg hwl.1wщw-
1.11wutuwunri. wrictb11Gbnf!G: 
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2 
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qc)wщwu,t,t;p 3.5. tiptp bf14f1Qbr,ti pQwt,1n1pJw(i 
pLf.wpwCiwl.f[ibp/1 фnфntunLpJw(i 11,j,Qwllj,l.fwJti 

hwllbllwmwt,wO hf1uu,n4pwllti or,j,Qwt, 

2001 2002 2003 2004 2005 

\mьriч�ri 1 •ьriчtiri 2 oьriчtiri з ! 

Q.6шщшtлl./Ьn 3.6-шl.1 Gbf1ЦWJwgtlw6 t pwztuwG zwriы/1 hwбw­
tuwl./wGnLpJnLGGl::in/1 q.11w�j,цwцwG щwtпl/b11L1шG (щnij,q.nG/1) 011/1-
Gwц: 

25 

20 

15 

10 

5 

%wщwmt,bp 3.6. tflnL/lqn(ф or,j,Qwt, 

19 

О;--�.-�-т---т---т---,-�--,---,---,---. 

40 50 60 70 80 90 100 110 120 

PwztuliwG zwnыbn/1 1./nLtлwl/tlnq hwбwtuwцwGnLpJnLGGbn[! (L, 
wnhwuwnwц, pGnцэwq.n/l!Gbn/1 цnнnшцч.пq' wr,dbgGl::ifl[!) щw1.11ljl::i­
flbLПL hwtlwn oq.mwq.nnotl.шl.1 bG, wJuщl::iu ЦП!Ч.Ш6, цшl.1шuшtл/1Ч 
l/nribn[!: uшtunri11 orj,Gшti/1 tuiipbn/1 l.1/12/lG hwбwtuwl/шGшpJПLGGl::i­
fl/1 l./nL1.11wц4.w6 w11ctb11Gb11[! (wJutiGыG· f'\.nwGg hш2n11f1.wчwG q.nt­
l.1wnuьn!:!) W(lUlWЩWLЛЦb(lПI\ ljntl1ПLUWLЛ/1tl ЦПfl[! Gb(ll.jШJШgtlw6 t 
q.6шщшmцЬп 3.7-ntl.1: 
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qowщwu,1.tbf1 З.7. l.tnLl1nLuwu,pt{ 1.tn11l1 011t,Ow1.t 
s 

m % 

90 

00 

70 

60 

50 

40 

зо 

20 

10 

50 60 70 00 90 tIO 110 120 

П11n2ш4n Ш2J"\JШ11hШq.11Ш4Ш0 LПШ11ШОJ;!ПL11 ШJU 4Ш11 ШJCi b11linLJPn 
tnш11шМшО 11ш4шrщш4о 4ш11 шutnnбшO[! pOПLpшq.11bLПL hшl1ш11 
oq.mшq.n11oцnLl1 ЬО tf/7dшljшq.{1шl/шli J!Шf1U1liqlilif1l! (pшf1U1ШQ.f1Шtl­
lilif1[!): '\.11шО.Q щшtn4b11tlnLl1 b(j utubl1шtnn4 ш2tuш11hшq.рш4шо 
.QШl1tnbqOb11n tnbuentl, n11nOg tlftш Ш11LПШQПLЧПL11 b(j hш11шщш­
LПШUtuшО цnбш4шq.11ш4ш0 LПЧJШLCib11Q: П11щЬu LПШJlШOJ;!ШJnCi tnb­
J'lШPШ2J"\JПLl10 ШJlLПШhШJtnbLПL 11n2ng· L{nбш4шq.J1Ш4Ш0 J;!ШJ1LПbqCib­
l1ПLl1 oq.LПшq.n11ot{nLl1 ЬО Ь11411ш1шфш4ш0 щшtn4Ь11ОЬ11 4ш11 �nOш­
JnO q.ПLCiшqш1111nLl1 (4bLПшq.ob11n 4ш11 LПш11рЬ11чп11 Q.ПLJCib11n 11n2n­
gntl): Unш2nfi qbЩ.QПLl1 J;!ШJ1LПШQ.J1Шl1Cibf1[! 4П1ЧПL11 b(j /jliU1ШJ/7li, 
Ь 11411 n 11 '1ПL 11 • .fmliш1/7li. 

%шщшm4Ь11 3.8-ПL11 ОЬ114шJшgчшо b(j 4bLПШJnO li �nCiшJnO 
J;!Шl1LПШQ.(1Шl1Cib11n 011nOш40bf1, ПJ1ПCignLl1 р0Ш41ПLРJШ0 J"\JLППLPJПLCi[! 
п11п2ш4п ш2tuш11hшq.11ш4ш0 LПШJ1ШОЕn 2112шOC.bJ1ПLl1 ЩШLП4Ь11чшо 
t LПШJ1pbf1 .QШCiШ4ПLPJШCi 4btnb11n 4ш11 LПШJ1рЬ11 J"\JLППLpJШCi 4bLПШ­
q.ob11n 11n2ngnц: 
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%wщwu,l.jbJ1 3.8. l.tbU1WJp(i 11. �nC.wJfl(j чt,бwl.jwq11w1.twO 
8Wf1U1bq)1 OJ1)1Ciwl.t (p(iwl.j1nLpJw(j fuU1nLpJw(i PWf1U1WqJ1Wl1[!) 

• • •

С:] l1f1[i1l1. 100 

� 11r,r.111 200 

� 11r,r.111 300 

11"r.111 100 ...... -
l1"Ci1l1. 200 

"'···-

������� ..... -
11"u111 300

ч.nбш4Шq.J1Ш4Ш0 J;!ШJ1LПbqOb11n bf14J1ПJ1'1 11ЬО J"\JПLl1p(i b(j 4шq-
11ПL11 .QШJ1LПbq-qnшqJ1Шl1Cibf1[!, ПJ1ПGJ;! Cibl14ШJШQGПLl1 b(j .QШJ1LПШ­
q.J1Шl1CibJ1n li 11nшq.11шl1GbJ1n hшl1шLПbqnLpJПLG (LПbU, OJ1n0ш4, q.oш­
ЩШtn4bJ1 3.9): '\.11шО.Q PПLJL ьо LПШLnu ЩШLП4Ьf1ЬL ШЦЬLn рШJ1'1 ш2-
tuш11hшq.11ш4шG-tlnбш4шq.11ш4шG 4шnПLgt{шoыGbf1, .QШО unt1.n11ш-
4шo J;!ШJ1LПШQ.J1Шl1Cib11п: 
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pl.J.wJ�(j w11ctbtю [jzbLnt: 011�(jw4· А 1.а В 9w11w9(jbJ1� wnl.atпJ1� 1.а hw­
uw11w4w4w(j u(j(j'1� llbn(jw114ntpJnt(j(jbJ1� (h�l1(jw114ntpJnt(j(jbrф) 
l1w(j11wowtu wщ11ш(j9w2112w(jwnntpJw(j 2004-2005 рр. gntgш(j�2-
(jbJ1[! LПWJ1pb11цntl1 b(j [!ULП tпbf'J.�. ctwl1w(jw4� Li п11п2ш4� PЧWJ�(j 
w11ctb9(jbJ1�, uw4wJ(j nt(jb(j 11�\..i(jntJ(j tntpJnt(j[!, ПJ1(j WJ1LПШhWJLП­
цntl1 t «UnuLПJ1Ш4ш(j 4wq11w4bJ1ЩПLpJПL(j(jbJ1� Li hWUWJ1W4w4w(j 
u(j(j'1� l1w(j11ш6шtu wщ11ш(j9w2112w(jwnntpJnt(j» gntgw(j�2-4wtпb­
qn11�wJnц: 

C!utп hшl1w4gntpJw(j l1�wцп11(jbJ1� [!(j11q11411w(j' ц�бw4wq11w4w(j 
gntgw[j�z[jbJl[! L�(jntl1 b(j шtihшlЛшqшti Li hшti{lшqnu1шf1ШJftti, �u4 
[!ULП WJ1LПWhWJtпl1w(j {11..i�· ршgш{lдшц, hШf1Шplif1ШЧШti 4ш11 tlftpftti 
11b6ntpJПL(j(jbJ1: 

U(jhw1.nw4w(j gntgw(jt,z(jbp[! p(jntpwq11ntl1 b(j wnш(j{l�(j opJb4-
LП[! 4ш11 hwl1w4gntpJw(j wnw(j{l�(j 11�wl.J.nJ1[! ({lbn(jш114ntpJnt(j, 
pw(j4, tп(jwJ�(j tп(jtпbuntpJnt(j 1.а WJL(j): U(jhwtпw4w(j pwgw11llw4 
gntgw[j�z[jbJl b(j, OJ1�(jw4, [!(jtпw(j�R� qntl1WJ1WJ�(j Ь4ш11ПLLП[!, {lbn­
(jw114ntpJw(j w2fuwtпnf'J.(jbJ1� р�ц[!: b114nt w(jhwtпw4ш(j pwgw11{1w4 
gntgw[j�z[jbJl� hw11wpbJ1ntpJw(j h�l1w(j ЧJ1Ш utпwgцntl1 t w(jhwtпw-
4w(j hш11шрЬ11ш4ш(j gntgw(j�2[!, ПJ1[! p(jntpwq11ntl1 t 11�\..i(jntJ(j op­
Jb4tп[! 4Ш11 11�ШЦПJ1[!: Ч.�бW4WqJ1ПLpJПL(jntl] hШ2ЦШJ14Пt11 b(j (jw\..i 
11�o�(j w(jhwtпw4w(j gntgw[j�z[jbJl[!. п11п2ш4� ctwl1w(jш4whwtп­
чwo(jbJ1� 4tпJ1ЦШ09ПЦ (OJ1�(jw4' {lbn(jWJ14ПtpJW(j Ш2fuWLППf'J.(jbrф 
11�o�(j LПWJ1b4w(j Р�Ч[!): 

,w(jpwqntllWJ1WJ'1(j gntgw(jt,z(jl:ip[!, � LПWJ1pbJ1ntpJnt(j w(jhw­
tпw4ш(j(jbJ1�, p(jntpwq11ntl1 b(j l1�шцn11(jbJ1� ful1pbJ1[!. (j4w11wq11bLПЧ 
ц�бw4wqJ1ПtpJw(j hwl1w4gntpJш(j 11шuо 4ш11 hwl1w4gntpJnt(j(j wl1-
pn112ntpJwl1p: l').11w(j9, �Jlb(jg hb11p�(j, L�(jntl1 b(j uшlfшtшJftti Li hш2-
l/шf1f/ш1ftu. 

OWЦWLWJ�(j gщgш[j�z[jbJl[! hш2чш1141.J.пt11 b(j hшl1w4gntpJw(i 
hwtп4w(j�2� wnw(j{l�(j w11ctb9(jbJ1� qntl1w11l1w(j 11�опgпц: 

,Ш2ЦШJ14ШJ�(j gщgш[j�z[jbJ1[! (LПWJ1pbJ1 pw(jw{l\..ibJ1ПЦ hШ2ЦШJ14-
ЦШО) oqtпwqn1161.J.ntl1 b(j ц�бш4шq11ш4ш(j 1.J.bJ1LПt6ntpJш(j шnш(j{l�(j 
fu(jl1�J1(jbJ1[! (011�Gw4· ЦWJ1�WQ�WJ� 1ШЧJПLl1[!, 4шnпtgцш69шJ�(j 
tпЬ11ш2ш11сtЬ11� pGntpшq11ntl1[!, lfintu4шtuцш6ntpJш(j q(jшhшtпntl1[! 
Li ШJL(j) LПt6bLПL hwl1w11: UJ11 tul1pntl1 [!(j'1qJ141.J.ntl1 b(j �(j11bEu(jbl1[!, 
4шщ� ub11tпntpJшG qn116ш4�g(jbll[!, [!(jtп11ш(j9� utuшш Li ШJL(j: ,ш2-
цш114шJ�(j gntgш(ф2Gb110 (jntJ(jщbu L�(jntl1 b(j ршgш11{1ш4, hш11ш­
рЬ11ш4ш(j 4ш11 11�2�(j: 

Ршg� hwl1ш4gntpJш(j 11�ШЦПJ1� [!(j11q11411ш(j. ПL ШГ1LПШhШJtпl1ш(j 
{11..i�g. ц�бш4шq11ш4ш(j gntgш[j�z[jbll[! 11шuш4ш11qЬLПL hшl1шJ1 oq­
tпшqn116\.J.ntl1 b(j 11� 2ш119 ШJL 1шlfiш(j�z[jb11: 
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l\wuш4шriql1ш(i 4w11Lin11 1шlfiшG�2 t (jшl..i сtш11ш(jш4� qn116n(jo: 
Ung�WL-LП0tпbuш4ш(j b11LintJp(jbJ1(j nt qnJ16[!(jpшg(jbl1[! ш111.nш­
hWJU1\.J.ntl1 b(j сtш11ш(jш4� п11п2ш4� щшh� 4ш11 п11п2ш4� ctшl1ш(jш­
�w2112w(j� ц�бш4шq11ш4шG gщgшG�2Gb11ntl1: 

Ub4 4ш11 bJ14ПL ПLUПtl10ШU�llЦПf'J. OpJb4tп(jbl1� ЩШtп4ш(jbL�ПL­
pJnL(j�g 4шtuцш6' LПWJ1pb11ntl1 b(j tllitiшopJlil/lЛШJftti Li tlftpopJlil/lЛШ­
J/lli gntgш[j�z[jb11: Unшo�G tuntl1p[! pGntpwq11ntl1 t 11ь4 opJb4tп, b114-
pn11110 utпшg\.J.ПLl1 t b114nt tпш11рЬ11 opJb4tпGbl1[! pGntpwq11n11 w11-
1"1,Jnt(j9шJ�(j l1Ь6ntpJnt(jGb11� hшl1шrюntl1�g: LI�oopJb41.ЛWJ�(j gntgш-
0�2Gb110 (j4ш11шq111{ntl1 b(j hш11шрЬ11ш4ш(j 4ш11 11�o�G 11Ь6ntpJnt(j­
Qbp� 1.nbu9nц: 

Sш11ш6ш4шо п11п2ш4�ntрJш(j tпbuш(j4JntG�g· tl�бw4wqriш4ш(j 
gntgw[j�z[jbll[! L�Gntl1 b(j ПlifJhшtim{l lЛШflШUJ?ШJ/10, п11пG9 ntuntl1-
(iwu�11цn11 opJb4tп[! (b11LintJp[!) p(jntpшq11ntl1 b(j шl1рп112 Ь11411� 
L'lwuzu,шpnц, 4ш11 nliqftnliшt Li tnl/шt, п11п(j9 hшl1шщшtпшutuш(jш­
рш11 t[b11шpbJ1ПLl1 b(i ПJ1П2Ш4� LПШJ1ШOШ2J12Ш(j(jbri�(j 4ш11 шnш(j{l�(j 
opJb4tпGtiJ1�(j: 

4.2. Ршgш116ш� йblrntpJnt(i(ib(1 

ч.�бш4шq11ш4ш(j qntl1шriшJ�(i oGrihш(jriш4ш(j gntgш[j�z[jbll[! 
WJ1LПWhШJLПЦПLl1 b(j ршgш{lдШI/ tlbUПLf}JПLtitili{lm/, п11п(j9 p(jntpш­
q11ntl1 b(j hшuшr�ш4ш4ш(j b11LintJpGb11� Li qn116[!(jpшgGb11� 1шlfib110 
tпш11ш6ш4шо Li сtш11ш(jш4шJ�(j п11п2ш4� щшJl1ш(i(jbJ1ntl1: Ршgш11-
6ш4 11Ь6ntpJnt(j(jbll[! L�(jntl1 b(j шtihшlЛшqшti Li qml1Шf1ШJ/lб. 

U(jhwtпw4w(j pwgwri6w4 gntgw(j�z(jbp[! utпшgtlntl1 bG ш(jl1�­
oш4ш(jnrib(j ц�бш4шq11ш4шG 11�tпш11411шG [!Gpшg9ntl1' nriщbu op­
Jb4щGb11� ШJU 4ш11 ШJ(j hшl1ш4gntpJш(i шnш(j{l�(j 11�WЦПl'l(jbl'I� 9ш­
Gш4ш4ш(i hшtп4шG�2(jb11� 1шlfib11(j шritпшhшJLППf'J. ршgш11{1ш4 l1b­
ontpJnt(j(ib11: 

Q.ntllwpwJt,(j pwgwp6wll 111:iantpJnt(j(jbp[! p(jщpшq11ntl1 b(j tl�­
бw4wq11ш4ш(j '1�tпш11411ш(i 11Ьо o(j11qri4tlш6 opJb4tп(jbJ1� hшl1w4-
gntpJш(j п11п2ш4� hwtп4ш(j�2� ш11ctb9(jbJ1� hш(j11шqntl1ш110: 1').11шG9 
ULПШQЦПL11 b(j 4w'l1 Jl.�tпwri411w(j l1�wчnri(jb11� РЧ� ПЩf'J.Ш4� hw2-
t[ш114ntl1nц, 4ш'11 hwl1ш4gntpJш(j шnш(i{l�(j l1�шцп11(jЬ11� hwtп4w­
(j�2� шrictb9(jbri� qntl1ш1111ш(j 11�ongnц: 

Ршgш11{1ш4 11Ь6ntpJnt(j(jbJ1(j ш(jtlwGш4ш(j рцЬ11 b(j, n11n(jE nt(jb(j 
ПЩf'J.Ш4� 1wчin11w4wGntpJш(i пt 1шlfil1ш(j 11�шчnri(jbri: чшtutlw6 un­
g�ШL-LП(jtпbuw4wG bJ1UПLJp(jb11� ПLUПtl1Gшu�rintpJШ(j tntpJnt(j�g Li 
1.J.bJ1LПL6ntpJw(j Gщwtпw4�g· 4�11шnцntl1 b(j ptiшl/шti, щш;ишtiш­
чшО-рliшцшti, ШfldGJ?ШJ/10 u Ш2/uШlЛШtiJ?ft JшфtJш(j 11�WЦПl'l(jbJ1: 
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РGш4шG b(j 4П!ЧПLL1 !ШЧJL1ш(j ШJGщrur L1rшчn11Gb/1[!, П/lП(jЕ hш­
L1шщшLПшutuшGПLL1 b(j ПLUПLL1Gшur11чnri b11unLJPr рGш4шG hшLП4ПL­
PJПLGGbrфG l..i Ш/1LПШhШJLПЧПLL1 b(j Ь/14Ш/1ПLРJШG, L1ш4bnbur. 6шчш­
Lr l..i WJL L1rшчп11GЬ11пч 4шL1 bfluПLJPr (opJb4LПr) L1rшчn11Gbnr ЕШ­
Gш4nч: Vr2шqq.шJrG Щ/1Ш4LПr4ШJПLL1 oq.LПшq.nn6nLL1 b(j !ШФL1ш(j 
ШJGщrur рGш4шG L1rшчn11Gb/1, rG!щrurE b(j' LПn(j(jw, 4rLnL1bLП/1, 
ЕШ11Ш4nшr L1bLП/1, tun11шGшn11 L1bLП/1, L1bLП/1, L1rinG, 4rLПQ./1ШL1, LrLПfl 
l..i шнG: (unLJG d'wL1шGш4ш2n2шGnLL1, 011rGш4, Ш/1LПШl)/1ЧЬL t 90

L1L/111 4ЧLПldшL1 tLb4LП/1ШtGb11q.rw, 30 L1L(j LПnGGш Gш@ u 60 L1L/1'1 tuL1 
q.шq l..i ШJLG): 

�шфL1ш(j рGш4шG L1rшчn11Gb11r tuL1pr(j b(j ЩШLП4wGnLL1 Gшu 
ЩШJL1шGш4шQ-р(jш4шG !ШЧJП/1П2r!GЬ/1[!, n11nGE ОQ.LПШQ.П/16ЧПLL1 bG, 
bflp Ш/lLПШl)/lШGEr nnut LПbuш4G ПLGr Lir EШGr шпшЫШшhшLП4ПL­
РJПLGGЬ11: �ш(jr П/1 !WtfiL1ш(j рGш4шG Lirшчn11Gbnnч Ш/1LПШhШJLП­
чш6 Ш/lLПШl)flWGE(jb/lr LПШ/lРЬ/1 EШGШ4Gb/lr ЧЬ/1ШJ:!Ь/1JШL LПЧJШL­
Gbrф q.nLL1Ш/1ПLL1G шGrL1шuLП t, uщшnnriш4wG L1rшGL1ш(j [jzшGш4ПL­
PJШG Ш/lLПШl)/lШ(jE(jb/lr [!Ql)hШGПL/1 6ШЧШШ ULПШGWLПL GЩШLПШ-
4ПЧ чrбш4ШQ./1ПLPJПLGПLL1 OQ.LПWQ.П/16ПLL1 b(j !ШФr ЩШJL1шGш4шG­
р(jш4шG Lirшчn11Gb11[!: UJI) l)ЬЩЕПLL1, шпшоrG hbflprG, q.LПGПLLi b(j 
pb11L1ш(j Q.П/16Ш4rgGb/1[!, П/lП(jЕ WflLПШhШJLППLLi b(j LПWflJ:!b/1 Ш/lLПШ­
l)flW(jE(jbflr !ШЧJL1ш(j рGш4шG L1rшчn11Gb11r hш11шpb11ш4gnLpJПLG(j
[!ULП n11Lit hшLП4шGr2r (uщшnnriш4шG hшLП4ПLPJПLGGbrir, шztuш­
LПШLПШ/lПLPJШG, rGEGш11ctbEr u WJLG): ULПшgчш6 qnn6ш4rgGbnr 
L1r2ngnч J:!ПLП/1 ШJll Ш/1LПШl)/1ШGE(jb11r LПЧJШL hшLП4шGrzti ш11ctbE­
(jb/1[! рЬ/1ЧПLL1 b(j L1b4 WflLПWl)flШGEr (nrir рGш4шG L1rшчnfl[! [!G­
l)ПLGчш6 t п11щЬu !ШФr ЩШJL1шGш4шG L1rшчn11) ЩШJL1шGш4шG­
рGш4шG L1rшчn11Gb11r: SWflWLПbuш4 Ш/1LПШl)/1ШGЕr [!Gl)hШGПL/1 
6шчшLr hшzчш114L1ш(j hшL1ш11 !ШЧJL1ш(j ЩШJL1шGш4шG-рQш4шQ 
L1rшчn11Gb/lr OQ.LПWQ.П/16ПLL1[! щrLПшGr tt: 

b11pbL1(j iшtfiL1ш(j L1b4 L1rшчnrir oqLПшqnri6ПLL1[! РШЧШ/lШ/1 tt 
n11Lit b11l.inLJP l..i Q.П/16[!Qpшg pGПLpШq/lbLПL hшL1wri: UJ11щrur 11ЬщЕЬ­
/1ПLL1 hШ/14 t LrGnLL1 OQ.LПШQ.Пfl6bL L1�шd'шL1ш(jш4 Ь/14ПL 4шli ШЧЬLr 
tшфL1ш(j L1rшчn11Gb11 (011rGш4' tLb4LПriшtGbriqrшJr 6шtuuG Ш/1LПШ­
hШJLПЧПLL1 t 4rLПЧWLП-ctwL1bnnч): 

GПL4ШJШ4шG LПGLПbunLpJш(j ЩШJL1ш(j(jb/1ПLL1 4Ш/1UП/1 GzшGш4ПL­
PJПLG Li 4r/1Шl1ПLpJnLG ПLGb(j tшtfiL1ш(j wnctbEШJrG L1rшчn11Gb/1[!, 
П/lПGЕ LПWLru b(j ungrшL-LПGLПbuш4шG briunLJpGbrir u Q.П/10[!Gpшg­
(jb11r wrctbEШJrG (1111шL1ш4шG) q.QшhшLПш4ш(j(jb/1[!: UJuщbu, шq­
q.шJrG hш2rtlGb11r hшL1w4шriqПLL1 4ш11un11шqПLJG wrictbEшJrG gПL­
gшGrz[!, П/1[! pGnLpWQ./1ПLL1 t b114rir LПGLПbUПLPJШG [!Gl)hшGnL/1 qшri­
qшgL1ш(j Liш4Ш/1'1Ш4[!, ,uU-(j t (hwL1шtuшп(j GbriEr(j Ш/ll)JПLGE[!): 
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U11c:tbq11�L1ш(j РШ/10/1 mЬLiщb11r ЩШJL1шQ(jb/1ПLL1 wnc:tbEШJrG gnL­
gшGrzGbri� чb/1LПLOПLpJш(j u hwL1ш1111L1ш(j Q.П(lO[!GpшgПLL1 шGh11ш­
c:tb2LП t hшzчr шnGbL, Пfl ШJI) gnLgшGrzGb(l[! 11ш11GnLL1 bG шGhшL1ш­
'1/1bLr (шGhшLiшLПbl'\.bL�): UJuщbu orirGш4, GщшLПш4шhш11L1ш11 tt 
hшL1ЬLiшLПbL 2006 р. ,1.,u L1b6nLpJnLG[! 1990 р. tлЧJШLGbrir hbLП, EШ­
Gr П/1 wric:tnLJPr pnчшG11ш4ПLPJПLGG WJI) d'шL1шGш4шhшLПЧШОПLLi 
фnфntuчbL t: ,шL1ш11сtЬЕ hшLibL1ШLППLPJШG hwliшri (nriLПbl'\. ШJG 
hGш11шчп11 t) шGh11wctbzLП t gnLgшGrzGb11r hш2чш114[! 4ШLПШ/1ЬL 
hшL1Шl)/lhLr q.Gbrinч: 

UztuшLПШGE� !ШЧJL1ш(j L1rшчn11Gb/1[! PПLJL b(j LПШLru hшzч� шn­
(jbL rG!щbu ab11Gш114ПLPJШG шztuшLПШGEr [!Gl)hшGnL/1 owtuuПLLiGb­

/1[!, шJGщbu tL шnwGarG mbtuGnLnq.rw4шG Q.ПflO[!GpшgGbrir шztuш­
LПWLПШflПLPJПLG[! (L1Ш/11)-О/1 u LiШ/11)-d'wLi): 

qnri6Gw4шGПLL1, шGhriшctbzLП mbrib4ШLПЧПLPJПLG[! pшgwhwJtлb­
LПL GЩШLПШ4nч, ршgш11аш4 L1b6ПLpJПLGGb11[! ULПШGПLL1 bG hш2чш11-
4шJrG бшQшщшr�hnч, 011rGш4' hшzчbцznr hrL1шG Ч/1Ш, 

Зн+ П = Р + Зк, 

П(lLПbl'\.' Зн-[! щшhnLULПG t u4qpGш4шG c:tшLiwGш4шzrioшGПLL1, 
П -G'L1nLLПE[! ШJ'1 d'шL1шGшцш2112шGПLL1, 
Р -[!· oшtuuo ШJ'1 ctwLiшGш4ш2112шGПLL1, 
Зк -(j' щшhnLULП[! сtшL1шGшцш2112шGr чb112rG: 

ч.rбш4ШQ./1ПLPJПLGПLL1 ршgш11ашц L1b6nLpJПLGGb/1[! LШJGn11bG oq.­
LПWQ.П(l0ЧПLL1 b(j LПGLПbuw4шG чrбш4r u hшuш11ш4ш4ш(j 4JШGE� 
b/1UПLjpGbrir qшriq.шgL1ш(j Q.П/lO[!Gpшgr чh/lLПLOПLPJШG u 4шGtuш­
LПbuL1ш(j hшliwri: 

4.3. �wpwpbpw�wfi IIbanLpJnLfifibp 

UпшЫфG tlb11g11ш6, ршgшr�аш4 L1b6ПLpJnLGGbrio шGhriшc:tbzm 
LПbl'\.b4ПLPJПLGGb/1 tb(j LПШLru ПLUПLL1Gшur/1ЧПfl bfluПLJpGb11r U Q.П/10-
[!GpшgGbflr чьriшpb(lJШL: '1-riшGg hrL1ш(j Ч/1Ш hш2чш114nLL1 bG hш-
11шрЬ11ш4шG Lib6nLpJnLGGb(l(!, nrinGE pGПLpWQ./1ЧПLL1 b(j hшL1ЬLiшLП­
чnri ршgш11ё1ш4 L1b6nLpJПLGGb11r ЕШGш4ш4ш(j hшriшpbriш4gnLpJWL1p: 

� LПWflpbflПLPJПLG pшgшrillш4 ч�бш4шq.11ш4шG gnLgшGrzGb11r. 
hшriшpbriш4шG L1b6ПLpJnLGGb11G wowGgJШL Lib6ПLpJnLGGb11 bG, 
nrinGE ULПШQЦПLL1 b(j П! рЬ ЩШ/1Q. qПLL1ш11L1шG, WJL ршgш11l!ш4 L1b-
6nLpJПLGGbrir hwL1ш1111L1шG L1r2ngnц, u Ш/1LПШhШJLППLL1 bG п11n2ш4r 
hшuшr�ш4ш4шG bflUПLJpGbrir ПL Q.П/16[!GpшgGb11� JПL/1ШhШtлПL4 
J?ШGш4ш4шG hwriшpbriшцgnLpJnLG: ,шrшрЬr�ш4шG Lib6nLpJшG hш­
Liш11rш QПLJQ t LПШLtlU hшL1ЬLiшLПЦ.ПI'\. Lib6nLpJnLG[!, nnG шGttшGПLL1 
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bG hwztJ.bmnL цw11 [!Clpwg�4, �uц hwJLПШflШfl[!' hwйbйwuн1w(i
h�йе Цш�] hwйMwmйw(i pwqw: UJuщ�unч, hш2чшriччnri. hWflW­
pbflШЦШG 111:ionLpJПLG[! gnLJg t LПWL�u. рЬ ышG�" wGqwi] t hшl1b-
11шLПчnri. РШQШflс3ШЦ i]b6nLpJПL0[! �]Ь6' ПflЩbU hwi]bi]wLПl]w(j h�i]E
[!Gl'}nLGwo ршgшr�с3ш4 111:ioПLpJnLG�g Цш�] Griw n"ri 11шu0 t цшq�]ш�]:
Пriщbu цшGnG, hwi]bi]wLПl1wG ршqшG [!01'}ПLG·lшi] t 1 100 1000 
10000-[!:

ч , , ,

ЬрЬ h�l1E[! hшчшuшr� t 11b4n, hшriwpbriшцwo 111:ionLpJПLG[! QПLJg
t LЛWL�u. рЬ ышо� шGqwi] t [!Gршg�ц 111:ionLpJnLG[! �]Ь6 pшqшJ�G�g
4ш11 l'JflW Пfl 11wuG t цшq11ПL11, l..r. ШflLПWhwJmчnLI] t qnriowцg� mЬu­
.епч: ЬрЬ h�i]_e(j [!Gl'}ПL0ЧПLl1 t hшчшuшr� 100-�. шщш hшriwpbf1W-
4wG _111:ionLpJnLGG Шf1LПШhШJLЛЧПL11 t LЛПЦnuGbrinч (%), 1.000-� l'}bЩ­
�nLI] ЩflПl1�LGbrinч (%о), �uц 10.000-n l'}bЩJ;?ПLl1' ЩflПl'}bg�i]�LGbrinч
( looo):

,wriwpbriшцwG 111:ioПLpJnLGGbfl[! цwrinri. bG L�GbL hшtlшlimli 1..r. 

U1Шf1Шlim(i. ЬрЬ hwi]Ьi]шmчnLI] ьо hwi]wGnLG 111:ionLpJnLGUbfl[!,
шщш l'}flШUJ? Шf1LЛШhШJLЛЧПL11 bu qnriowц�gubrinч, LЛПЦПUUЬflПЧ,
ЩflПl1�LUbf1nч: SшriwunLU 111:ionLpJПLUUbfl[! hwi]Ьi]wmlчnu шuчшuш­
цшu hШflWPbflШЦШG 111:ionLpJПLGUbfl[! цшq11чш�] ьо hwi]Ьi]шmчnri.
шuчшuшцшр i]b6nL�JПLUUbfln9, Ofl�uw4· bfl4fl� РUШЦ[ПLРJШU
tumnLpJnLG[! 11wrir)l411 , pbflJ?WLЛЧПLPJПLG[!' g/hw Lr. WJLG:

QnriouшцwGшi] 4�f1Ш/'}ЧПl'J. ч�бшцшqr�шцшu hшmцшG�2� hw­
flWpbflШЦWU PПLПfl 111:ionLpJПLUUbfl[! ЦШflbL� t ULППflwpw<twfibL hb­
LЛl..r.JWL LПbUШЦUbfl�·

Ш) rJnfiwi]�ЦWJ�,
р) ЩLШUШJ�u шnwowrJriшu.e�.
q) ЩLШU� ЦШLПШf111ШU,
1'}) чшпшgчшо.еп. 
Ь) ЦППf11'}�0шg11шu,
q) �fiLПbGu�ЧПLPJWU,
t) hwi]MщmшpJwfi:
'}.�Qwй�4wJ� hwpwpt;pwцwri gnLgw(j�2[! ('118) wrimwhшJ­

LПnLl1 t bfll..r.ПLJpubri� 11ш4шf11'}ШЦuЬr�� фnфntunLpJПLU[! <tш�]шuшц�
[!Gpwg_eшi]: UJ(j hШ2ЧШf1ЦЧПL11 t ПflЩbu LПЧJШL bfll..r.ПLJPn LПWflpbfl
<tшl1шuшцш2112шuuЬ11� цш11 щшhbfl� 11шцш1111шцuЬ11� hшriwpbflПL­
PJПLfi: ').�(jш�]�ЦШJ� hWflWpbflШЦШU QПLQWU�2Ubfl(j Шf1LПШhШJLП­
ЧПL11 bu qnriowц�gGbrinч Цш�] LППЦnuubrinч:

UJuщbu'

'1,8 = CGpwg/14 QПLQWG/1z {%) Цш�] '118 = _1i_ (о/с).Pwq/1UWJ/1G QПLQWti/1z у о •о 
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т 

8ntgw(фz, ЩLWGw4nJ14UIO {i + 1 )- /1'1 ctwuwGw�WZf'i!WGntil 
(%) Цш�]'

8ntgwti/1z, hwufintil t i- /1'1 ctwilwGw�wzf'i!wGntu 

"llU,8 = У;+1 (%):

У1 

'1\tw(j� цwmwpйw(j hwpwpbpwЦw(i gnLgw(i�2[! [!Gpwgt,4 <tш-
�]шuшцш2112шu� ЦlШULПШQ� uчшб�]ш(j ОШЦШfll'}ШЦn (У;+1) hWflШpb­
flПtpJПLUU t ЩLШUШЧПflЧШО gnLgwu�2n l1wцш11rJш4nG (Ущ1) WJI'}
finLJu <twl1шuwцш2ri2шunLl1. 

8ntgwCфz,hwuOntilt(i + 1) - p,idwilшOw4ш2112wOntil (%),8ntgw0t,z, щtwOwi.tnni.two (i + 1) - 1111 dwilwOw4w2112wGntil 

'Тlч,8 = 

У1+1 (%):
у Щl 

Ori�uwц' ПLUbUE hbLПl..r.JWL LПЧJWLUbfl[! -1>nril1wJ� c3bnuwf14ПL­
pJПLUUbfl� ЧbflWpbflJWL (LПb'u Wl'J.JПLUШЦ 4.1)
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~w2ttw114tlwo llbompJmfi[! gmJg t 1.11wLtiu, pb Ewfit, wfiqwll t oCi­
,wgt,4 gmgwCit,2[! qbriwqwfignul pwqt,uwJt,fi gmgwut,2[!, 4wll l)flW 
nr, llwuCi t 4wqllnLll: tpb gmgwCit,20 w111.11whwJ1.114wo t hw11wpb11m­
pJwllp, WU/Ill 4n1Ltnul t wlf/1 q.np6wl//1g, t,u4 bpp wJCi pwqllwU1w1.114-
&tmll t 1 OOo/o-n4, u1.11wgtlmll t wlff, wlilfU/[T. 

Ort,liwl.f 2004 p4w4wlit,li qnrowriwfi[! pnqwr4bL t 300 hwu­
umg, t,u4 2005-t,Ci' 330: 'lt,Ciwllt,4wJt, hw11wpb11w4wCi qnriow4'19C! 
~wqllmll t 1.1 (330/300), w6t, 1.11bllU10· 110%, hb1.11L.wpw11 llb4 1.11w­
r,mll pnqwp4mllCi wtlbLWQbt t 1 O%-n4: l>t,CiwCiuwU1Ci1.11buw4wCi 
nLn111.nt, P"L"fl umpJb4LnCibp[!, u4uwo tflnEri ~bnCiw114mpJnLCiCib11t,g, 
ltb112wg11wo tun2nr, 4nCigbnCiCib11ntl, qnpomCibmpJwCi hbnwli4w11w-
1'1Ci U/LWCiCibfl[! [!UUl WJU 4wll WJCi 1wtflwCit,2t, 4wqllbL'1U, hwllbllw-
1.11mll bO t,pw4wO li4w6nulubr,t, (hwuwlil:itt,} 1Ufll)JnL0Eubrit:! w4Ci­
~WLtlnri llw4w111)w4t, hl:iLn: UJI) GU1wt.nw4n4 nr,n2mll bCi uuwOwJt,Ci 
wnw2Wf\flWCiE'1 L. unwCit, '1riw4wCiwgllwCi hw11wpb11w4wCi gmgw­
Cit,2Cib110: 

"ILw(iwJt,r, wnw2W'lf'IWCi9t, hwpwpbpw4wc; gnLgwCiflZI! qw­
L'1E dwllwCiw4w2112wCit, hwllw(l U/LWCiw4n114w6 llw4Wfll)w4t, (Yi+1} 
hwriwpl:iflmpJmlili t gmgwCit,2t, liwfunfll) 2112wCit, llw4Wfll)w4t,Ci (Yi}, 



UrunLuw4 4.1
�wriwpbriw4wCa gntgwCat,z(ibrit, hw2Ltwri�tJш(i orit,Ciш�

:)bnfiwp- Фwumwgfl \1pwg- Upu,wqpwfip\1 Upmwl}pwfip\1 фwu-
1./ПLPJПL(i(ibpQ i.two ltriwgdw(i wl.'i\1 LПwgr, r,pwgi.two 
-1>'1Pl1WJПL\] WpLПWIJf1W(ipfl ЩLWfiWJ/1fi WDW· bwitwш 2ОО6р. 

owi.tWLD 2005 р. 2wri11wfip[! 2006р. (йLD l'}(!Wd) 
(d11i nnwй) (%) 

30 104 32.6
р 48.5 106 52.7
Q 60 102.5 63.0

nrinzbL ("1>ttr111ш1tt hwUWfl wupnq2nLpJWUp).
1. ffltwGwф(j ШПШОШ'1f1ШGрtJ !ШЧ'[! [!ULП WflU1Шl1flШGp� �f1WQ-11ш(i 6wL{wt� шбtt 2006р.: 
2. ffltшGtt 4ШU1Шfll1ШG LПn4nu[! [!ULП WflLПШ11flШGptJ �J1Wgt1w(j

6шчшt� 2006р.: 
3. t>11шgL{w6 WflLПШ11flШGp� фGш11�4ШJ� gnLgшGtt2[!: 

LПLOПLd. ffltшGwJ�(j wnш2ш1111шGр� hWf1Wpbf1W4шG gntgw(j�2[!
UUlWGШtПL hшl1Ш[1 mn4nuw1ttG Wf1U1WhWJLППLl1�g шGgGblip Wf1U1W­
'1f1WGE� 6ШL{ШL� фшuuiwg� ЩLШGШJ�(j WflLПWhШJLПt1ш(i[!: :Ь�flt1ШJ�
«U» abnGw114ntpJшG 104%-ttG hшt1wщшuiшutuшGntl1 t 31 ,2 11lG
1111шt1, «Р» abnGШf14ПLPJШG 106%-tJ(j' 51.41 t1tG '1[1Ш11, ttu4 «Q» abn­
Gш114ntpJШG 102,5%-�(j· 61,511tG '1f1WU: 

UJuщttunч· 
ш) щtшGшJttG шnw2ш11J1шGptJ !ШЧ'[! [!ULП WflU1Ш'1flШGE� �flШQ­

t1ш(j 6wL{wLtt шб� 2006р. 44wql1tJ' 
'l'IU,U = Ущt =31.2 + 51.41 +61.5 _ 144.11 _ 

у0 30 + 48.5 + 60 - 138_5 -1.0405 (104.05%),
р) Щ LWG� 4WLПWflUWG LПnljnu[!' [!ULП Wf1LПW11flWGj;ф �[1Шgl1w(j

6шL{WL� 2006р.' 

fflч,u=.11...= 32.6+52.7 +63 148.3 _ 
0 

Ущl 144.11 144.11-1.029 (102.9 Vo),

q) 11�Gш11tJ4wJ� hw11шpbf1wljwG gntgшGtJ2r:!'
У1 148.З 'Н8=�

= 
138

_
5 

=1.0707 (107.07%),

"'ltшGwJttG wnw2w11rшGp�. щtшG� 4wLПшJ111wG La 11ttGшu��шJ�
hШf1WpbflШ4wG gntgwGtJ2Gb11r u�ola QПJПLPJПLG ntG� Фntuw11w110
4шщ.
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" ' ' ' '"' '" ' ' ' """"'"' '•' · · " ·'''1,111О11,1н,, __ _ 

'tWDПLgL{wbpt, hWJ1WPbl'IW4WCI gnLgwCat,zCabf1(} ('-118) ПLUПLU·
u�r11.{nq opJl:it.jtnr Ljw11ntgLf.w6pr 11wubflr hWflWpbflПLPJПLGGbflG

•о wl]pnrв��(j,
'-1,8 = 8nLgwupz[! (punLpW�IIПLl1 t hwdwl./QПLPJWU \Jwu[!) :

8nLgwu'12D (punLpшqpnLd t wdpn112 hwйw4gПLPJПLCi[!) 

l,lшnnLgL{w6ptJ hw11wpb11ш4шG gшgшGtJ2[! hw2Lf.ш114bltJu шt1-
pnri.o 1:� [!G11ntGnt1.1 bGp n11щbu hшt1bl1wtnntpJшG ршqш La qu,Gntl1
WDШGatJ(j l1шub11tJ uibuwljWflWfl Ч2tJП[! (di) шl1pПl'J.Or GljШLПUWl.1p'

- f1 001.di-�10 /0. 

�.)i 

011rGu)Lj' [!ULП bnшl1UJWLjGbflr 11 рGШЧ!ПLРJШG 11f1Ш11ШЧШG bljш­
dntLПGbrф L{bf1Шpbf1JWL (1999-2000 рр.) ЧW(j hbLПlaJWl LПЩWlGbfl[!
(l1Lfl'1 '1f1WU) (tnb'u Шl'l.JПLUW4 4.2).

Uruntuw4 4.2
�� pCaw4!ПLpJwCi l').f1Wdw�w(i bl.fwl.'intU1CibJ1� 1999-2000 рр.

sw,,ti 

1999
2000

117.4
125.6

t;nw\Ju w СаЬ (!(i11,wйbG[1
11 111 IV

133.2 160.4 216.0
138.3 191.4 243.0

627.0
698.3

�w2Lf.шri4bL рGШЧ!ПLfЭJШG '1flШl.1WljшG bljшl.1nLU1Gbf1r 4шnnLg­
L{w6er hш11wpbrwчwG 11Ь6nLpJnLGGbf1[! JПLflШEWG�ПLfl U1Wf1ПLU,
�uLП bпwt1uJш4Gbf1�: 

LnLOПLLt. 1ш2L{wf14bGp 11f1Шt1шчшG b4wl1ntLПGbf1r чwnn1gL{w6pr
hш�шрЬf1ш4шG t1Ь6nLpJntGGbf1[! 1999 la 2000 рр.

1999р. 

dl = 
117.4 ·100%=18.72%·
627 

133.2 d11 == --· · 100% == 21.24%;627 

dш = 1:i/ · 100% == 25.58%;

dlv = 216 ·100% = 34.45% ·
627 

2000р. 

125.6 
dr 

=--·100%=17.99%;
698.3 

d11 = 138·3 ·100% = 19.8%;
698.3 

dш= 191.4 -100%= 27.41%;
698.3 
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d1v = 243 · 100% = 34.8%:
698.3 

u 

) ti [I 



,w2чw11цL1.w6 цwnnLgLl.w6ы� hw11wpb11wцw(j l1b6ПLPJПLGGb11[! 
Gb114wJwgLl.w6 b(j WfUПLUWЦ 4.3-ПL11: 

UJUПLUW� 4.3 

'1riwйw�w(i b�wйnLanCibrift �wonLgl.{wbg[! =1=1-nLй 
1999-2000 J}J}. [!Uln bnwйUJW�Cibl'lft 

1 
11 
111 
IV 

l\pwdwljw(i bljwйnцnfibJф 
inbuw w w n % 

18.7 18.0 
21.2 19.8 
25.6 27.4 
34.5 34.8 

UrunLUWЦ� LПЧJWLGb11[! Ll.4WJПLl1 bQ, ПГI ПLUПLl1Gwu�11L1.n111111wl1w­
цwCi bцwl1nLLПGb11� LПbuwцw11w11 42�11Gb11[! 011�Gwtwtf1n11bG wбПLll 
bG wnwo�G bnwl1uJwц�g 11�Gtli. tn1111n1111 bnwl1uJWЦ[!: 

l.inn1111f1GwgйwCi hw11wpb11w�wCi gnLgwCiftzCibl'II! (lf,8) pGПL­
pwq.11nLl1 b(j hwl1wцgnLpJwG wnwbl\�(j l1wub11� hw11wpb11wцgnL­
pJnLG[! п11щЬu hwl1bl1wLПnLpJwG pwqw [!GqПLGLl.w6' 1111wGg�g n11ut 
11Ьц� GцwLПl1wl1p: lfnn11rJ.�Gwgl1wQ hw11wpb11wцwQ gnLgwG�2Gb11[! 
11�lr.QnLJG !Wtf111wG l1�wчn11 ПLGbgnri pwgw11ёlwц l1b6ПLPJПLGGb11� 
hw11wpb11nLpJПLGGb11 bQ, п11пGы w11LПwhwJLПLl.ntl1 bQ LПnцnuGb11nL1., 
щ11nll�Lub11nLI. (П! wGLl.wGwцwQ l1�wL1.n11Gb11nLI.). 

lf,S = !:lшgw!i�z (p!inLpWqf1nLl1 t hwLlwljgnLpJw!i 1- rirp1wu(!)
!:lшgw!i�z (pliшpwqrinLl1 t nriщtu hwLltl1wiлl1wli 
pwqw [!lilЛfllJ.wa hwl1wljgnLpJw!i Llwu[!) 

Unчn11wpw11 nr1щbu hwllbl1wLППLPJWG pwqш [!GLП11Ll.nLl1 t WJG 
11wu[!, n11G ntG� wnwLl.bLWQ.ПLJG LПbuw�w11w11 42�11[! цw11 Gwtu­
[!GLП11bL� t LПGLПbuwцwG (ung�WLWЦWG) LПbuwцbLП�g: U11rJ.JПLGEПLl1 
П11П2ЧПL11 t, рЬ ПГIЫW"(j ЦW11ПLQЧW6EWJ�(j 11�WЧП11 t hwl1WЩWLПWU­
tuwGПLl1 pwq�UWJ�(j цwnПLgLI.W6E� 11Ьц l1�wчn11�G: 

011�Gwц' ,,-ПL11 2002 р. (hwq. l1w11rJ.) LПGLПbuwцwQ WЦLП�Ч 
pGwцtПLPJWG i1t,2�G LПw11bцwG PLI.� Ll.b11wpb11JwL nLGbGы hbLПlr.JWL 
LПЧJWLGb11[!. 

tлGLПbuwцwQ WЦLП�Ч pGWЦ!ПLPJПLG .......................... 1240.1, 
WJl'J. РЧПL11' 
qpw11L1.w6Gb11 .................................................................. 1106.4, 
Q.ПГ16WqПLl1ЦUbl1 ................................................................ 133. 7: 

=1w21.{w11чьс pw(j�- q.n116wqnLГ1Ц t [!GцGnLl1 :н LПGLПbunLpJПLCiПLl1 
wl1b(j 1.000 qpwriL1.w6Gb11�G: 
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LnLbnLLt. 

lf,8 = 
133

•
7 

· 1000 = 121 · 
1106,4 

.

u2wGwцnLl1 t' LПGLПbUПLPJПLGnLl1 qpшriчw6 JПLГIWEWG!JПLГI 1000 
йWГll'J.ПLG [!QцGnLl1 t 121 q.n116wqnL11ц: 

t,(ianbCiu�l.{nLpJwG hw11wpb11wцwCi gnLgwCif1zCibl1[! (r,8) pGnL­
JЭWQ.11ПLl1 b(i LПЧJWL b11unLJP� LПw11w6L1.w6ПLpjПLGQ цw11 qw11q.wgl1w(j 
wuLП�бwG[! п11п2wц� l1�2wL1.wJ11n.1..l1. 

r,8 ::: 
8n1gwЩ1z (p!inLJ}Wq.JIПLl1 t А t11linLJP[!) 

8nLgш!i�z (plinLpwqrinLLI t А trit..nLJPlt iлшriшoцwani.pJnLli[!) 

011�Gwц' шrunLuwц 4.4-nLl1 Gb11цwJwgL1.w6 bQ LПЧJWtGb11[! ,, 
1998-2002 pp-�G pGwцtnLpJw(j pGwцшG 2w11ct� Ll.b11wpb11JwL: 

Swpt· 
pitt/1[! 

1998 

1999 

2000 

2001 

2002 

UrunLuwц 4.4 

=1=1 pGWЦ!ПLJ}JWCi pQw�w(i 2w11ctn 1998-2002 

P!iwlj1n1pJw(i Pfiw1J1n1pJwli pfiwljwli zwnc:tn 
lhwa. йwnn) 

pitw;w!iwlJn oliцwalib/"llt Uwhwgwalil:irФ Pfiwljwli (hwq. 11wpri) 
Pltitn PltLI 1! hwitl:iLWбП 

3798.2 39.366 23.210 16.156 

3803.4 36.502 24.087 12.415 

3802.4 34.276 24.025 10.251 

3212.9 32.065 24.003 8.062 

3210.3 32.229 25.554 6.б75

ч.b11nG2JWL LПЧJWLUbll� h�l1w(j L1.11w щwhwG2L1.ntl1 t n11n2bL pCiwц­
!ПLpJwG 6QQI').�. 11whwgnLpJwG lr. pGwцwu hwLl.bLwб� �GLПbGu�Ll.nt­
PJWG hw11wpb11w цwG l1b6ПLpJnLGGb1111: 

LnLanц1. PGWЦ!ПLPJWG pGwцwG Ll.b11w11LПWl'J.l1ПLPJWG �GLПbGu�­
Ll.nLpJwG hw11wpb11шцwQ 11b6ПLpJnLUI] n11n2bLПL hwl1ш11 ШJl'J. q.n116[!Q­
pшgGb11� ршgш11ё\wц l1b6ПLpJnLGGb11[! hш11шрЬ11ЬGы рGШЦ!ПLРJШG 
QGl').hшGnLГI PLl.�(j' hшqш11 UWГll'J.ПL hw2чпч (ШГILПШhШJLПЧШ6 щ11п-
11�L GЬ11пч): 

UJuщbu, 1998р. 6QQI').� �GLПbGu�LI.ПLPJШG hш11wpb11wцшQ gПLgш­
G�2[! 4L�(j�' (39.366 / 3798.2) х 1000 = 10.36 %о, 
11шhшgnLpJШG[!' (23.21/3798.2) х 1000= 6.11%о, 
рGшцшQ hшLl.bLШб�Q[!' (16.156/3798.2) х 1000 = 4.25%0: 

UПLJG uцqрПLGыпч hш2чш11цL1.nLl1 b(j рGШЦ!ПLрJш(j' ШJL LПШГl�(jЬ-
11� рGшцшG 2ш11сtо pGnLpшq.11nri �GLПbGu�LI.ПLPJWG hш11шрЬ11wцшQ 
l1b6nLpJntGGb11[! (LПb'u шrunшшц 4.5): 
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UrtJПLUWl.i 4.5 
t,(ju,t;Qutн,LnLpJwQ hw11wpb11w�w(j gnLgwQti2Qb(l[! 

SwritpLtbl'II! 
l!tiwl.!tnLpJw(i ptiwi4w(i zwrictl! 1000 йwririnL hwzLtnLt 

otiLtw6"titri/1 Р/1111! Uwhwgwbtibf1/1 P/1Ltl! 
Ptiwl.jw(i 

hwlJl;[Wбl! 

1998 10.36 6.11 4.25 
1999 9.59 6.33 3.26 
2000 9.01 6.32 2.69 
2001 9.98 7.47 2.51 
2002 10.04 7.96 2.08 

=lwйbйwu,йwQ hш11шpb11wL1wQ gnLgwQ1'12Qb(l[! (,,8) pfinчэш­
Qf1ПLl1 l::i(i hшйш(iщ(j pwgшrliш4 QПLgшfir2fil::irФ hшrшpl::if1ПLPJПLfi[!, 
Пfl[! hш11шщwtлшutuшfinLl1 t GПLJfi ctш11ш(iш4ш2roшGrfi 4ш11 сtшйш­
(iшцr GПLJfi щшhrfi, UШЦШJ(i IЛШflpl::ir OpJl::i4tлGl::irr 4шl1 1.ЛШf1ШO.QGl::i­
rr Gцшtлйшйр. 

,,8 = 
8ПLgш[фz (punLpШq[1nLl1 t А OpJbЧLnl!) 

: 
8nLgш[фz (pGnц�wqnnLl1 t В opJbЧtnl!) 

OrrGшц' l::irчшr IЛШflrfil::irr [!Gpшg,enLй orr щшhl::iUIЛШЧПf1ПL11р 
LШfl.ПQШ LбПLй 4шq11ПL11 t 991 ц113, ru4 РшJ4ШLПL11' 23000 цй : 
n11n2bL hшйЬйшtлйшG hшrшpl::irш4шfi 111::ioПLpJnLfi[!' hшйЬйшtлйшG 
hrй.e [!Gfl.ПLfil::iLПЧ LШfl.ПQШ Lбr orr щшhl::iUIЛШЧПf1ПLl1[!: 

23000 
LПLЬПLй. ,,8 == -- == 25,2: 

911 
,l::itлuwpшr, РШJЧШL LбПLй orr щшhЬu1.ЛШЧПf1ПLй[! 25.2 ш(iqшй 

ШЧl::iL� t, _еш(j LШfl.ПQШ LбПLй: 

4.4. IJ�5ф(a йbOПLpJПL(iClbp 

ч.rбш4ШQf1ПLPJПLfiПLl1 hшuшrш4ш4шG, Шjfl. РЧПLй' 1.ЛG1.Лl::iuш-
4wG, qrtлwiJinrliшrшrш4шG, Шf11.ЛШf1.f1Ш4шG l::i11unLJpGl::irG ПLUПLl1-
(iwurrчnLl1 l::i(j oG11hшGrш4шfi gnLgшfir2fil::irr oqGПLpJШйp, nrnGgrg 
l::i(i йrorG 111::ionLpjПLGGl::iro: 

Ungrщ-1.ЛG1.Лl::iuш4шG hl::itлwqn1.ЛПLl}JПLfifil::irntl1 чrбш4шqrш4шG 
gntgwGrzGl::irr q(iшhwtлйш(i шl11::i(iш1.ЛШf1ШОЧШО tiu[! йrorfi 111::ionL­
PJПLfi(j t, Пfll} чrбш4шqrш4шG hшl1ш4gnLpjWG hшtл4wGr2r [!fifl.­
hш(irш4шG ,ешfiш4ш4шG pGntpшqrr!G t' tлl::irir u сtшйшGшцr nrn-
2ш4r ЩШJ11ш(i(jl::if1ПLl1: 

urorG 111::iOПLpjПLG[! чrбшцшqrш4шG qrtлnLpJш(i 4Шf1UПf1ШQПLJ(i 
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l.iшtлl::iqnrrшfil::irrg t, Qfifl.hшfirшцшG gщgwGrzGl::irr hrl1Gш4шG 
61.ао: 

Urorfi 111::ioПLpJш(i LЛl::iu.enч hшzчшr4ч.шо gntgwGrzп Шf11.ЛШhШJ­
IЛПL11 t fiйшfiшtлrщ l::irtl.aПLJpfil::irtr p(jnrnz qOl::ifl[!, IЛШLru fl.flШGg [!Gfl.­
hшGrш4шfi pfintpwqrr!GbrG [!UIЛ шnшfilirfi IЛШUlШGL{nri gnLgш­
QrzGl::irr: 

UrorG 111::ionLpJПLfi[! Шf11ЛШQПLПL11 t ШJ(i l}fif1.hшGnLf11}, Пf11} hш­
lЛПL4 t hl::itлwqщлчnri hш11ш4gnLpJш(i 1:щnr йrшч.nrGl::irrG: ,шйш4-
gnLpJш(i hшtл4шGrzr шnшЬlф[j йrшчnrGl::irr шrctl::i_e(il::ifl[! 4шrnri l::iG 
UlШIЛШGЧl::iL rG!щl::iu hrl1Gш4шG, ШJGщl::iu tL ЩШU1Шhш4шG ршqйш­
Рrч qnron(i(il::irr шq111::ignLpJш(i Gl::ir.en: 

UrorG 111::ionLpJntGGl::irПLй l1Шf1ЧПL11 l::i(i hшl1ш4gntpJШ(i йrшчnri­
Ql::irr ш(ihшtлш4шG 1ЛWf1pl::if1ПLpJПL(j(jl::if1[!: '1/1Ш(i_е· Шf11ЛШhШJ1ЛПL11 1::i(i 
l::irl.anLJpr шйpnrio hшl1ш4gntpJW(i[! pGnrnz nG11hшGnL/1 orrGш!Ш­
фnLpjшG qol::iro: UJfl. hшtл4ntpJПLGI} 4шЩ1.inrn2nLl1 t йrorGGl::irir oq­
lЛШQПf10ПLl1[! Чrбш4ШQf1Ш4Шfi qrtлПLpJш(i hrl1Gш4ш(i 111::ipnfl.r Пf1Ш-
4ПL11: UrorG 111::ioПLpJПLGGl::ifl[! ршqйшрrц l::i(i 1.а .ешGш4шщ1::iu Ш/11.ЛШ­
hшJIЛПLй l::i(j ЧrбШЦШQf1Ш4ш(i hш11ш4gnLpJШ(i Пf1П2Ш4r hШtл4ПL­
/ЭJПL(i(il::i/1; 

UrorGGl::i11r tntpJЩ(i(i ШJ(i t, П/1 hшl1ш4gnLpJW(i hwtл4шGrzr щш-
1.ЛШhш4шG QПf10ПGfibf1r Шqfl.l::iQПLpJШйp ЩШJ11ш(iшчn/1ЧШО шnш(j­
(ф(i йrшчnrGl::irr 2brintl1Gl::if1[! iJintuш11шrtinrl::iG !l::iqn,eшgttnLLi b(i' r 
hШJ\Л pl::irl::iLПЧ hrl1Gш4ш(i qnron(i(il::irr шq111::igПLpJПLG[!: tтrorGfil::irr 
pQnrnznLpJПLGI} шfiйroш4шGnrl::i(i 4шщцш6 t ч.rбш4шqrш4ш(i hш-
11w4gnLpJW(i hшйшul::inntpJш(i hl::itл: UrorG 111::iontpJntG[! Шf1LЛШQП­
LПL11 t hшui4шGr2rG pfinrnz 11ш4Шf1f1.Ш4П йrшJ(i ШJG 111::iщ,еПLй, l::iflp 
hШ2ЧШf14ЧПL11 t [!ULЛ Пf1Ш4шщЬu hшйшul::in hш11ш4gnLpJШ(i 1.ЛШf1f1l::i­
/1r: UrorGGl::irr йЬрnrш 4rrшnl[ПLl1 t ttJl1pшчnrl1шG 111::ipnfl.r hbLЛ 
2шr�4шщчшо. bpl::i hшl1ш4gntpJnL(i[! hшйшul::in !t, oG11hш(inLf1 йror­
Go шGhrшctl::iztл t фnttJшrrGl::iL 4шй L/1ШQfil::iL /1.JйpшJrfi' [!ULЛ ,ешfiш-
4шщЬu hшйшuЬn tuйpl::iflr hшzчшr4чшо йrorfifil::irnч: 

ч.rбШЦШQf1ПLl}JПLfiПLl1 QПf10Gш4ш(iщl} OQLЛШQПf104_ПLl.i l::i(i йrO�(j-
(il::iflr hl::itлl.aJWL tлbuш4fil::if1[!. 

• рчшршfiш4шfi,
• hшrйnGr4,
• l::if1Чf1Ш!ШLftш4шfi,
• .QШnШ4ПLUШJrfi,
• tunrшfiшr11.
• сtш11шfiш4шqrшцшG,
• шutлrбш(iшJrfi.
• 4шnПLQЧШO.QШJrfi· йtщrш(iш(i, йn11шG:
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IJt,ot,GGbfl[! (pwgt, t1brфwGwJ\19 t& t1nriwJt,g) hw2ч.wf14Ч.ПLt1 bG bfl-
4nt b11.wGw4ntt' щwrщ t& 4znчw6: ч.t,бw4wcн1w4wG ЩflW4tn\14WJПLt1
wr1bGwtnwriw6LJ.w6 t& 4tiriwnbL\1 llt&[! t1t,2t,G pLJ.wpwGw4wGG t:

t1f10f1(i JHIWpW(iWilW(il!, 1).(1Ш hWLП�ПL�JПL(i(iti(11! 

1Jt,2t,G r1b6ntpJnLGCibfl\1 wnwl.J.bL tnwriw6LJ.w6 tnbuw4G t t1t,2t,G
рLJ.шршGш4шG[!, Пfl[! hшzчwfl4LJ.nLU t, b[lp r1t,2t,Gшgчn11. hшtn4шGt,-
2ti [!Gl'].hШGПLfl оwч.wш dt&wLJ.nriLJ.ntt1 t nriщbu ПLUПLl1Gшut,11ч.n11. ч.t�­
бш4шq.11ш4шG hшr1ш4gntpJшG шnшbllt,G ш[lctb.QGbfl\1 q.ntt1ш[l: 

=iшtn4шGt,2(!, [!Utn Пfl\1 hw2ч.wf14tl.ntt1 t t1t,2t,G[! (GzшGw4LJ.ntt1 t х
G2шGnLJ.), 4ntчntt1 t t1t,2t,Gшgtln11. hшtn4шGt,z: 1Jt,2t,Gшgчn11. hшtn4ш­
Gt,2t, r1b6nЦЭJПLU[! hwr1w4gnЦЭJWU JПL[lWj;?WU!JПLfl r1t,wч.nrit, hwt1wri
4ntLJ.ntr1 t шGhшtnш4шG ш[ld-b.Q t& GzшGш4LJ.ntr1 t X;-ntГ Х1 Х2 ... xn:
7шбшfишf/шитр;mи{! шGhwtnw4wG wri<tb.Q\1 4ri4Gntr1Gbfl\1 pt,ч.G t t&
G2шGw4tlntr1 t f;-nц,: 

чwtuч.wo u4qpGw4шG tnЧJWLUbfl\1 pGnLJl,фg' t1t,2t,G pLJ.wpwGш-
4шG[! 4Шf1П11. t L\lGbL ЩШ{1Q (lfulipшtfпf7t/Шd°} t& f/2ntfшa(/ulfpшtfпf1t/Шd°}:

tflшriq t1t,ot,G pLJ.wpwGw4wGt,g oq.tntJ.ntr1 bG wJG ribщыntr1, bflp
hшtn4шGt,zt, (х;) JПLflШEWG!JПLfl шrictb.QG ntG\1 r1t,шtnbuш4 hшбw­
tuш4wGшpJntG' ttulipшLJ.nriLJ.w6 IЛЧJWLGbflnч.: 

ЬрЬ tnfltlш6 х; hшr1ш4gntpJwG hшtn4шGt,zt, Шfld'b.QGl:iflG bG х1 х2
.•. Xn , 11\lot,G pLJ.wpwGw4wG[! n11n2LJ.nLl1 t hwtn4wGt,zt, WflctbыGb[l\1
q.ntr1шriti La. шGr,.шr1Gbri\1 iэчti hwriшpb[lnLpJШr1p.

n 
I х. 

X=X1 + X2 + ... + Xn = i=1 '' (4.1)
n n 

n[1tnb11.· х; -G i-J'l11 hшtn4wGt,zti w[l<tbeG t.
п -[!· t1t,шtl.n11Gb11\1 pt,LJ.[!: 

Uщwgn1Jg. =iшt1ш4gnLpJшG шur,.шt1Gb[l[! Lt,фJш[lt,GbG.Q t1t,2t,G
Ш[ld-Ьепч'

х, х. х, ... х; 

Х1 + Х2 + Х3 + ... + Xn 

= 
Х + Х + Х + ... + х;

п
L, Х; 

п 

'°' Х· = П Х ·,i,..., 1 ' 

i=1 

П[l\Лl::Щ\19' Х = .!=!._:
n 

0[1t,Gш4' Ш11.JПLUШ4 4.6-nLt1 GЬf14ШJШQЧШ0 blr tnЧJШLGbri' =н-nLt1
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• Ulr,LПwGbtnt1шG шGzш[lct Шll.PJПL[lGb[l\19 ч.Gшuш4шf1 CiJnLpbfl\1 r1pGn­
L"l'ILПWJ\1G ШJ'ltnШGbtnntt1Gb[lt, tlbriшpbflJШL (1996-2002 рр., hшq.
U\nGGш):

Urun1uw4 4.6
U11LПw(ibU1n1й(il:il1[! w(izw11ct wqpJn111Gl:i11tig 1996-2002 рр.

(hwq. LП)
Swpbpчt.11 1996 1997 1998 1999 2000 2001 2002
UpmwQb· 13.9 14.2 16.4 21.7u,n11ltib11 30.3 17.0 21.0

U11.Jn1uш4i, tnЧJШtGb[l\1 ht,t1ш(i ЧJ"IШ hшzчшf14bG.Q t1t,2t,G РЧШРШ-
Сlш4шGt, ш[lctb.Q[!:

Ln1on1l.1.
n 

-Х- � Xi 13.9+14.2 + 16.4 + 21.7 +30.3 +17 0+ 21 0--п-= 7 · · 19.214

UJuщt,unч., ч.Gшuш4шf1 CiJntpbfl\1 шGzшri<t Шl'J.PJПLflGbfl\19 t1pGn­
LПJ'ltnШJ\1G ШJ'ltnШGbtnntt1Gb[1\1 t1t,2\1G[! [!Utn tnШ[l\lCib[lt, 4шqt1шt1 t
19.214 hшq. tnnGGw: 

brip hшt1ш4gnLpJnLG[! writnшhшJtntl.ntt1 t bnшGt,z, ышnшGt,z 4wt1
hGq.wGt,2 ptJ.brintl., t1t,2t,Gt, hшztJ.шri4r1шG hшr1wri Gщwtnw4шhшri­
t1ш[l t oq.tnфL щшJt1шGш4шG t1t,2t,Gt,g (щшJt1шGш4шG qгin): nriщьu
щwJt1wGw4шG t1t,2t,G 4шribL\1 t (!GtnribL hwr1w4gnLpJwG gwG4wgw6
шGhшtnw4шG ш[lctb.Q[!. pшgшnbLntl. bq[lшJt,G ш[ld-b.QGb[l[!: Uw4шJG
Gшj'u[!GtnflbL\1 t ШJCiщt,ut, щшJ11шGш4шG t1t,2t,G(!, nrit,g hwt1w4gn1-
PJШG wGhшtnw4шG шrictb.QGtrit, zb11.ntl1Gb11[! Lt,neriшq.ntJGG bG: tf1шJ­
t1шGw4шG r1t,ot,Gt, oq.tnшq.nri6nLr1[! hbztnwgGn1t1 t t1t,2�G pLJ.шpwuw-
4шGt, hшzчшf14[!' bnwGt,z, eшnwGt,z, hGq.шGt,z ptlbri!! 11-wril!GbLПЧ
r1t,шGt,z, b114G\12 t& WJLG (1111шGg hbtn q.nri6nl'J.ПLpJn1GGb11 4wtnwribLG
шчЬL\1 11-JПLГl\lU t): 

Oq.tnшq.n116bLПЧ. ЩШJt1шGш4шG t1t,2t,G[!' t1t,2t,G pLJ.wpwGw4wGt,
hшzч.шri4t1ш(i pwGшllt&[! 4WflbL\1 t Gb114wJwgCibL hbtnt&JWL tnbU.QПL[

n 
I(x 1 -а)

x=..:....i=..:....1 --+a,
n 

П[11ЛЬ11.' a-G ЩШJt1шGш4шG t1t,ot,GG t,
х; -G hшtn4шGt,zti ш11<tb.QG t, 

(4.1w)

(х; - а) -G щwJt1шGw4шG t1t,2t,Gt,g шGhшtnш4wG wrictb.QGbrФ
zb11.ntl1Gb11G bG:
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I 1=a=1=i=n 
--= 

lI14.JWL 11tmmnur . 



Огфfiшц' [!ULЛ Шll.JПLUШЦ 4.6-r ШЦJШLfibrФ, nrn2bGg LirorG рч_ш­
ршfiшчшfiо' oq.mwq.nr6bLПЧ. щшJLiwGшцwfi Liro�G� pшfiwlil.t[!: 

lnLOПLII. ПrщЬu ЩШJLiшGшцшG Liro�G [!GmrnLLi bGg а = 17: 
UJGnLhbml.t hш2ч.шrцnLLi bug шuhшmшцшu шricrbgubr� 2b11.nLLiubro 
ЩШJLiшGшцшG Li�o�G� wrcrbgrg (х; - а) "1 ПJ"IП2ПLLi ШJ'1 2b11.nLLiGbrir 
q.nLliШ("I[!: 

l'flшriqnLpJшG hшliшri чшqLibGg hbmuJШL Шll.JПLUШЦ[!. 
Xi 13.9 14.2 16.4 21.7 30.3 17.0 21.0 q.ПLLiWJ"I 

Х; - а -3.1 -2.8 -0.6 4.7 13.3 0 4.0 15.5 
Oq.mLJ.bLnч. (4.1 ш) pшuшliu�g. цumшuшfig' 

х= 15·5 +17=19.214 hшq.LП :
7 

Lf2nL[wa й�2�О pL[wpwOwL,w(i(! 

ч2rнtш6 lirorG рч_шршGшцшG[! hш2ч.шrцч.nLLi t ШJG 11bщgbГJПLLi, 
l::irip Ц("IЦUЧ,ПLli bG hшmцшur2� Libч цшli Li� QШU� шGhшmшцшG шri­
d"bpubri: ,ш2ч.шrцu �rшцшGшgGl::iLnL uщшmшцпч. mL!JшLGbro tuli­
pшч.nrinLli bG 11ruцribm цшli LiroшцшJpшJru pш2tuliшG 2шг�ыьrпч.: 

tpb ПLGbGp 11�uцrbm pш2tuliшG 2шrip' 
Х; Х 1 , Х2, ... , Xn 

f; f1, f2, , . · , fп , 

шщш ц2rнtшо Liroru рч_шршGшцшG[! hшч_шuшr� t hшmцшGr2r wri­
d"bgGbrr u 11rшGg hшliшщшmшutuшG hшбшtuшцшGnLpJПLUUbJ"lr 
WJ"ILЛШJ1ГJJШLUbГФ q.ПLLiшrr "1 hшбшtuшцшGПLpjПLUUb("I� q.ПLLiШJ"I� 
hшriшpbrntpJШU[! 

n 

L X;f1
i=1 

n 

L tj 
i=1 

(4.2) 

ПГJLПbll.' Х; -(j hШLЛ4шGr2r ШГJd"bg{i t, 
f; -G' Ц("IЦUПLliuhrir Рrч.о (Ц2�1![!, hшбшtuшцшuпцэJПLG[!): 

Uriшuli�G 111::iщpbrnLLi ц2r11GЬГ1[! цwrin11. bG GbriцшJшgLJ.bL П! рЬ 
ршgшг�l�шц, WJL hшriшpbriшцwG LibOПLpJnLGGbrnч. (mnцnuGbrnч. 
цшli Lirwч.пrr liwubrinч.): 

ч211ч_ш6 lirorG wrcrbp[! LПЦJWL J1bЩQПLli Ц[!GJ1ПLur hbLЛuJШL mbu-
p[!. 
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(4.2w) 

f. ПJ"ILПbll.' d; = + :
L, f; 

=tшбшtu mGmbuwq.�mшцwG pUПLJPr tuu11�rGbri LПLObL�U Liro�G 
Wf\d'bg[! ПГJП2ЬL�U шGmbuч_nLl.1 bG hwmцшGr2� шrdb_eubr� ц2�11GЬ-
1"1[!, !UШJWO �riwчwGnLLi '1J"IWGQ шGhriwdb2m bG: ПrщЬu hbmuшGp' 
J1W hwGq.bgGnLLi t rrwцwG щшu,цЬr�� w11.шч.w11.LiwG[!' utuшL�: 

b(ipш11rbGp, orirGwц, libц шliuч.w [!Gpwg_eПLli ршGц '1J"IЧП11. 
wцwu11Gbr� pw2tuПLLiG [!Um LibOПLPJПLGGbr� ПLGr hbUlUJШL mbUp[! 
(hwq. 11rwli) (mb'u wrunшшц 4.7): 

Ur]JПLUWl.f 4. 7 
Рw(Щ 1\РЧПI'\ wцwGq.Gbp� йbontf)JПLCID (hwq. l\,\'IWй) 

ЩwGriGbp 1 О 15 20 25 30 35 40 45 50 
ЩwG,iwmn1Gbp 4 1 О 15 19 22 14 7 6 3 

U11.JПLUШЦ� ШЦJWLGbrir h�LiшG чriw hш2чшrцЬL Libц wliuч.ш [!G­
pwgpnLLi pwGц '1J"IЧ.П11. шч.wG11Gbr� Li�o�G wrdb.eo: 

LПLOПLtI. UrorG wrdbg[! nrn2bLПL hwliwr Gщwmwцшhwriliшr t 
oq.mцbL ц211ч.шо LirorG pч_wpwGwцwGr (4.2) pwGwaurg: 

,ш2ч.шr�цGЬr� щwrщПLpJшG hшliwr цшqlibGp шruпшшц (mbu' 
Wll.JПLUWЧ 4.8), nrr wriшo�G UJПLfiШЦПLli q.rчПLli b(j wч.wG11Gьrir lib­
OПLPJПLGGbrio· Х;, bГJЦJ"IПJ"l'1 UJПLGШЦПLLi' wч.wG11wmnLGbrr Рrч.о· f; 
�uц b("IГJПJ"IJ1ПLLi' 11rwGg WJ"ILЛWJ1ГJJWLfib("l[!0 

Х; · f;: 
Ur]JПLUW\.t 4.8 

=iWZL{Wf11.f WJ�(i WrJ.JПLUWl.f 

f; х i fi 
f1 f; 

Xi 
Lt1 

х,-
�); 

1 2 3 4 5 
10 4 40 0.04 0.4 
15 10 150 0.1 1.5 
20 15 300 0.15 3 
25 19 475 0.19 4.75 
30 22 660 0.22 6.6 
35 14 490 0.14 4.9 
40 7 280 0.07 2.8 
45 6 270 О.Об 2.7 
50 3 150 о.аз 1.5 

C!Gnшlibfin 100 2815 - 28.15
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ч2nt1.w6 uti2'1Q iэtl.wpwQwцшQ[!'x_ 2s15 _2 - 100 - 8.15 hшq.11riшu.

,bшLtnLpJnLO' uЬц шtlutl_ш [!Qpшg,enLt:i pш(il.j 11ritl.nr1. шt1.wfi11Qbp'1
t1'12'1Q t:ib6nLJЭJnL(i[! hшtl.wuшri t 28.15 hwq. 1').pшuti: 

Сшл pwGwolJ. (4.2w)-'1 nrin2ntu bQ.e _f_i hшnшpl:ipnLpJnL(i[!
�)i 

(UJПLG. 4), nppg hbUln Xi 'f,
fi 

Шf}UlШf\Г1JШLUbp'1 q.ПLUШГ1[! (uJnL(i. 5),

WJGnthbUlu' ч2nt1.ш6 uti2'1(i pцшpw(iwl.jш(ip шпсtЬр[!. WJ(i hшt.1.шuшri
t 28.15 hшq fipшu: 

ЬрЬ Ulptl_w6 t uti2шчшJpШJ'1(i pш2tuuw(i 2ШГ1I![! IJ. щшhшuotl.nLU t
nrin2bL ti'12'1G wpd"Ьp[!, шщш шuhpшd'b2rn t ш(ignLt:i l.jшUlшnbL
l').ГJШGg ЦbGUlnn(i(ibpp шpctb,e(ibppfi' urnшGшtntl. 11'1ul.Jpb1.Л pш2tutiшG
2шг�ы: UtioшцwщшJtiG pш2tuuw(i 2wrie'1 t:i'12'1Q шpctb.ell hш2t1.wriчш­
t:I[! ПГJП2 !ШЧIПЧ licJ-t.l.WpШ(intt:i t, bnp WUhWJLП b(i шnwopfi titJOWЦШJ·
0'1 uцqpn u t.l.ЬГ12'1(i tinowl.Jшн:�n tl_bpon uшhuш(Юbn{ UJf\ qbщpnLu
ЩШJt:iш(iwl.jш(inpb(i (!Q(inLGПLU b(i, np шnwotiG utiowцшщn bpцш­
pntpJПLU[! hшtl_шuш_ri t hШОПГ11'). t:i'10ШЦШJI!'1 ЬрЦШГJПLfЭJШ(i[!, nuц tl_bn-
2pG uti2шчw1.e'1Q(! (iшtunnrJ.'1 bpl.jWf1ПLfЭJШG[!: UJuщtiuntl., tl.bnш­
цшCiq.Otl_ntt:i bli bqpwJtiG ti'12wцшшЬр[!: 

Oq.Ultl_btntl. 1.J2ntl_ш6 t:i'12'1G ptl_wpшGшl.jwGp pшGшoupg· npn2nLti
bG,e utiotiG wpd'bp[!. 

_ z: x;tjХ= 
L fi

(4. 2р) 

ПГ1U1Ьr[' Х1 ·[! utioшчшJpbpp l.jbGUlrшGn шpd'bp(i t:
ОрnGшц· obnGшnчnL(ЭJШ(i pwGt1.n11Gbp'1 pш2tunLu(i [!Utn UlШf1'1.e'1

ntGtJ hbrnuJWL rnbup[! (шll.)nLuwч 4.9): 
UI\JПLUWЦ 4.9

:)bnOшptanLpJwQ pwQL{npQbptt pw2tunLdO nuш mwrФef1
Swr,ttRD PwQL{npubrФ P'1LID

t:ih01li 25 4
25-30 16
30-40 28 
40-50 32
50-60 15
60-hQ шt1b1h 5 
CG(iw t:ibG[! 100
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Пpn2bu.e pшQtl_npGbpp t1'12nG UlШfф,e[!:
LnLOПLU. PwGtl.npObrin t1ti2nu rnwriti.e[! n11n2bLПL hшuwri шGhrw­

ctЬ2Ul t q.UlGbL UlШГ1n.eшJ'1Ci t1n2шl.JшJ.e'1 Цb(irnrnup wpd'b,e[!: UJU
1\ЬЩI!ПLU w11w2'1(i IJ. l\.brionG t1ti2шчшJ.eb11'1 LШJGПLfЭJПLGGbГ1[! ЩWJUW­

. OwцwQnrbG [!G11ntGцш6 b(i bpl.jpnrщ IJ. Gwtuwl\.bГ12'1G t:itiowцwJ.ebrф
LWJGПLfЭJПL(iGbrllG hшt.1.шuwp: Sl\.JWL oritiuwl.jntt:i 11112шчш1ы'1 l.jb(im-

r,n(i(ibr[! ЧL'1GbG. wnw2'1G t1ti2wцw1.eti hшuwp' 20
; 

25 = 22.5, Ь11ц-

. 25+30 
r,nrriti 2 

= 27.5 LL WJLU: ч.briotiG ut�2шцш1ы'1 hWUШf1

60+70 
2 

= 65 : Urnw(iшu b(i,e utJowl.JшJI!P l.jb(impn(ф hbUll.LJШL Wf1·

ctbp(ib(1[!' Х1 22.5, 27.5, 35, 45, 55, 65:
Oq.rnt{bLntl. ц2n4.ш6 t:i'12'1G Wf1d'bgp hw24wrцt:iшG (4.2р) pшGw­

ol.LtJg Пf1П2ПLU bGp c'Jbn(iw(1ЦПLfЭJWG pшGt1.n11Gb11'1 utiotiG шшritJ.e[!' 

х- 22.5 . 4 + 27.5 · 16 + 35 ·28 +45· 32 + 55 ·15+ 65· 5 4100 =41
4 + 16 + 28 + 32 + 15 + 5 100 

UtioшчwJgwJtiG pш2tutiшG 2w11.e'1 hшt:iшn t:i'12'1G ptl_шpшGшцwG[!
цwrbL'1 t npn2bt «tint:ibGmGbpti�) Цwti «щwJt:iwQwцwG qpn» ul.JqpGш­
цbrnp ЬГ[шGшцntl., hbrn\J.JWL pшGшёluntl.' 

Z: (; -а)· tj х = k · k + а (4.3)Z: t1
ПГJ,,LПЬI'\' х; -[! t1ti2wчw1ыti цb(iшpnGti Шf1d'bpG t.

a-G' щwJtiшGwцшG t1ti2'1GG t (rnbuшцwunnbG (!Qrnritl.nLti t
WJG РРЧ[!, n11'1 hwбшtuшцшGnLpJnLG[! шt:ibGшtlboG t), 
k-G' t1п2шчшJ.е'1 LWJGПLfЭJПLGG t (bnцwpnLpJnLG[!): 

Пrn2 11bщpb11nLti a-щwJt:iw(iшЦш(i t1n2tJG[! (!QU111bt'1U чшribtll t

2tщtl.bt rnbuwчшGnpbG [!GLПГ1Ц.ШО iэчtig: hpb tutipb11'1 JЭ'1Ч.[! цЬGLЛ t, 

Qщwmш1.Jшhw11t1wp t a-щшJt:iwGwцшG t:i'12'1GG [!ULПf1bt t:i'12Gwp'1tl.L!' 
hш2t1.'1 1w11Gbtntl. hwбшtuшчшGntpJnLG[!. urnшgtl.nLt:i t upt:ibrnppцnt­
fЭJПLG «О» I.JbUlp Gцшшt:iшt:ip, LL hw2tl.wpЦGbГ1[! 11wnOntti b(i шtl.bL'1 
щwriq: 

OppGшl.J' t:ibц wtiutl_ш [!OpшggnLti pwGц 1111tl.n11. шtl_wQ(iGbrф pw2-
funLtiG [!UUl ut�ошчш,.еЬрр ntGll Шll.)ПLUШЦ 4.10-nLt:i (ibf)ЦWJШQtl.ШO
rnbug[!: 
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Ul\jПLUWЦ 4.10 
Ut{wuriotчФ pwztunLйfi пuut йf12wl.fwJ12brФ (hwq ririwй}. 

Ut{wfirr.uьr 10-14 14-16 18722 22-26 26-30 30-34 34-38 38-42 42-46 

Ut1wu11,wmnL· 5 10 15 18 Щ;pfl Pfltll! 21 14 7 tI 4 

U,unt�шчfl U1ЧJШL (ibflti ht11}ш(j чпш hш2t1.ш114Ыi.е dflo/lfi рцшрш­
(iш4шfi(! dnubGmGbrФ ь11.шОш4nt[: 

Lniantй. LnL6ПLd[! щшrщbglib[nt hшuwn оqи1цЬfiЕ hшzцш trш-
Jt1G шrunшш4tJg (iлbu' ш,unLuш4 4.10.1 ):

11 

UI\JПLUWЦ 4.10.1 

Unйbuutubrф Ьqшuwчпч йf12f10 wr,ctb12f1 hwzl{W(1Ц[! 

Utlwtirr.utri Uqwfirr.w- t.il:ifim11nuti 

(hwq.J}f1Wil) IЛПLОЬrф wpctьnп х1 - а 
х, ptJtll! fi х� 

1 

1 2 3 4 
10 -14 5 12 -16
14 -18 10 16 -12

18 -22 15 20 -8 
22 -26 18 24 -4
26-30 21 28 о

30- 34 14 32 4 
34- 38 7 36 8 
38-42 6 40 12 
42- 46 4 44 16 

Curr.wйb(il! 100 - -

Lnt6dwu hш2ПJ1flШ4шfinLpJnLG[! hbtnL.JшLO t. 

Х1-а 

k 

5 
-4

-3

-2

-1

о 

1 

2 

з 

4 
-

х� -а -'-·f,
k

1 

6 
-···� .. 

-20

-30

-30

-18

о

14 

14 

18 

16 

-36

1. Пrinznt1:1 buf! 11/lошцшшЬr/1 цbuiлr,nuubn/1 шr,db.eubr,[!· х1
ПГI(! hwttшuwr t utioш4ШJEti Utnnrtiu L. tlbrtiu uшht'iшOObrti чtiuш­
q.ntdшrtiu (UJПLUШЦ 3): 

2. CGtnr,ПLt'i bG.e ЩШJLiшGшцшG t'i/lotiur ( 
а = 28-() /1 4 t'ih -

4шmti lШJGПLpjПLG[!' k = 4:
1 u ,,ош 

3. П/1П2ПLU buj? t1ti2шчшшbrti цbuiлrnuObrФ шr<tbpGbri/1 lЛШ -
pbf1ПLPJПLUUbf1[! ЩШJUшuш4шG uti2/1fi шri<tb.etJg {UJПLUWl.j 4): 

f1 
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4. f'lrnzПLLi bGE ЩШJt'iшGшцшО t1ti2tiuf1g t,bGU1flПUGbrф WflUOj?­
ubr/1 tлшrpbf1ПLPJПLGGl::irti u 11rwug LWJC,ntpjПLGGbrti hWJ1WPbf1ПL-
PJПLGGbr[! (UJnLGwtr 5): 

5. UJnLEiш4 5-ti w11<tb9Gb111! ршquшщwtлцшu bGE w4.wG'1w-
u1nLGbrф рЦПЦ, (UJПLEiWЧ 6), u W(ЩJnL(фGb/1[! Q.ПLl1Ш!1Пld, Пfl[! hШЦ,Ш·
UШ/1 t -36: 

6. Oqmц.btnч. (4.3) pшGшliutJg' onubGtлGbflf1 Ь11.шuшцnц hш2-
4.шJ11.Jnit1 Ьuв t1ti2rG Wf1Ub9[!: UJG hШЦШUШfl 4L'1fil 1'

х = -36 
. 4 + 28 = 26.56 hшq. '1nwt1: 

100 
U1uщt,unц, ub4 wouц,w [!upwg9nLO pшGцntu '1114.Пl'l wцшG'1GbJ1'1

t1i,2tiu wn<tbE[! цшqйшu t 26.56 hwq. 11r,шu: 
trp hwJmGti bu \'UOPWJ/lG u'12tiuGb110 ПL hшбwtuwl.JшfiПLPJПLGUb-

(1[!, чшrhLti t nrin2bL [!Ufl.hШGПL(l utiot,G[!: 
tuupшJtiG t1ti2tiuп цn14.nLO t lЛШ\1f.!Ьf1ШЧUhГФ t1ti2tiu рц,шршGш­

цшG: unLJU hwtnl.JшGti2t, шdpn11.2 hwl1wl.fgntpJwfi otiotiG pц,шpwuш-
t.JwO(! цn1t[nLU t [!G'1hWUПLfl otiotiG: 

t;GpШГJ.ГlbUE' nrut hшuwцgnLpjПLG ршdшбцшо t fudpb[l/1, nr,nug
шGL(шuшй bG 1hшtnц,n11., ЬрЬ JПt(lWf!WU!JПLfl uiшrpbrшч щшtnцw­
Qшu t йtiшJG uьц tul1pt,: CG,inLGbGe. nfl ьrь.е wf1tnш1111w11wubrФ шz­
tuшmnqOb/1'1 ut,2'10 ш2tuшU1wt/.Wf1<i[! цwquПLй t hшt1wщwtnwutuш­
Gшpшf1 х1, х2 , х3 hшq. l'J.f1ШU ('1Г1Шr.,Е tuupwJt,0 ot,oflGGbflG bu):
COqhшGПLJ1 ui,ot,uu WJU ГJ:hщыnш I.Jt'1G/1 wupn11.2 WfllЛW'1flШUWUti
pwGц,n(lGbri /1 ш2tuшtnwцшflliti uti2'1G!:!: 

CG'1hш0nLfl utiot,Шi (!UUl шztuшiлшцшr,li/1 nr,nztJ.ntO t цzпц,шо t.1f1-
2t,G p4.wpшGwцwGtJ pwGшliun� 

х = LXi fi (4.4) 

L� 

Пf1tnb11' xi -G tuupшJ/lG йt,2nOGbrG bG, 
f ;-n· ш11iлшi.11шtiшuti pwGц,nr,Gbflti pflцO t, 
х-п· ou'1hшOntri Li'12\'IG[!: 

tabnr,Ьй. ЬрЬ S hшuшцgntpJntG[! рwdшGцшо t 1hшtntf.nrt S1. S2 
.... S1 \'Udpb/1/1, шщш [!1:it1hшGш11 t'itiotJu[! hwцwuwri t tutipшJtJG otiotJG 
ptlшpшGwцwOtJG, brip l\2\'lnfibJ1[! tuйpt, ошц.шLGЬ/10 bG: 

UщwgnLJg. COqшGbGe' S 1 , S2 .... sj pw2tuч.ш6ntpJПLfi(!, tiu1щbu 
(iщl,. S-(!, ПJlПUJ? (iЬ(lЦШJШQЦ,ШО bG hbtnt...JШL Ш11JПLUШЦПЦ,. 
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Х; 
Pw2tut.1wQ hwбwfuw�wOntpJnLQQbfl[!

S1 S2 . . .  S; 
х, Р1 q1 1, Р1+ q1+ ... + 11= А1Х2 Р2 q2 12 Р2+ q2+ . . . + 12= А2... 

xk Pk Qk lk Dk+ Qk+ ... + lk-Ak f:!u11. N1 -1:: Р; N2-1:: q; ... N; = 1:: I; N1+ N2+ ... + N;= А 
'itimw114чwo hwш4шQti2ti /1.JllpшJti(j uti2tiЩibf1[! 4LtiQb(j'Х = LX;P; = LX1P;. Х _ LXiqi _ LXiqi. . - I:X1li . , " N , 2 -

" - -N-, ... , xk = - .L.Pi 1 L.q, 2 Nk (!(j11hшGПLf1 uti2ti(jo 4LtiGti'
х- х1'Р1 +Qi + ... +l1 )+xiP2 +� + ... +12)+ ... +Xi< (1\ +� + ... +lk)

N,+�+ ... +� = 

= (х,р, + ... +X1l1)+(X2P2 + ... +X2l 2)+ ... +(xkpk + ... +xkrk )
N 1+N2+ ... +Nk 

LX;Pi + I:x;q; + ... + I:x;I; 
N

1 +N2 + ... +Nk (4.4.1) 

tuupшJtiG uti2tiG(jb11ti L Xi Р; = X1N1 ' L Xi qi = X2N2 1 . . .  , 

L х1/; = xkNk ш11ctb.Q(jbf1(! шЬ11.ш1111ЬLnч (4.4.1) рш(jш6L..щu 4uшш­GшG_р' 

(4.5) 

11f1�f,(i pl.(wpwfiwl.Jwfif, hwtnl.JnipJnifi(ibpп
Uti2ti(j РчшршGш4ш(j(j nt(jti uwpMwшti4ш4wG hwш4ntpJnt(j­(jbf1, П(lПG_р Ltinчti(j pшgwhWJU'IПLU bG l'JflW tntpJПL(j[!, Пf1П2 rJbЩ,pb­flПLL! 4Шf1L..Пf1 l'}b(l b(j /1.JWJl.ПLll hШ2ЧШf14GЬ(1 4WU'IWf1bLtiu: 'itiшw114b(j_p Llti2ti(j РЧШрш(jш4шGt� Пf1П2 hwш4ntpJntG(jbf1[!. 1. �шuw4gПLpJw(j L1ti2ti(j w11ctb.12tig шGhшшш4ш(j w11ctb_pЩ:.11ti2brinttIOb11ti q.nLUШfl[! hшчшuш11 t QflПJti. 

I:(xi -x;)f; =0: (4.6) 
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,wш4ntpJwG uшрМшшt�4ш4ш(j wщwgntJ9(! hbшL..JwLG t.

L(x i -xJt; = Lx 1 f; - I:x; t1 = х · L f; - х · L ti =о: 
UJu hwш4ntpJПL(j[! uшnщh� .PWJL t llh2tiG р4.шрш(jш4ш(jt� hш2-

L1.ш114fi бzшntpJnL(j(! n11n2bLПL hшuш11: 
2. ЬрЬ PПLПfl uti2h(jwg4.nri. U'IWflpbflw4Gbf1(! фn,p11wg(jb(jQ 4ш11

tib6wg(jbG_p utiL.(jntJG а hwuшwшntG р4.п4., шщш uti2tiG р4.шршGш­
�шGо hшliшщшшшu/1.JшGшршf1 4фп,р11шGш 4wli 4lib6wGw (jntJG 
рчnч: 

ПtGb(j_p х; ± а hwliw4gПLpJntG[!: 
Uщwgntgb(j_p, Пfl Х; ±а= х ±а: 

I:(xi ± a)f; _ I:x; f; ± aI: fi = LXi f; + a�)i
= х ±а: (4.7) 

�), - �); I: t; -: �); 
З. ЬрЬ Х; hwш4шGti2ti PПLПfl U'IWflpbf1w4Gb11ti ш11ctb_p(jbf1[! 

фn_pf1wgGb(jQ 4wli lib6wg(jbG_p а w(jqwli, шщш liti2ti(jo (jnLJGщbu 
hшliшщшшшu/1.JшGшршf1 4фп,р11ш(jш 4wLI 4lib6wGw а шGqwll: 

ПtGb(j_p � 4wli xi · а hwliw4gntpJntG[!. 
а 

8ntJg шшG_р, п11' х; 1-. -=-Х . 

а а 
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1111. 

I 

s 

..______i____ _ _..L __ _1_J ___ .1.._ ____ _j 

---------= 

X == x1N1 + x2N2 + ... + XkNk 
N1+ N2 + ... + Nk 

1 
I:(xi: a}ti a L>i ti 1 _ -=---- =- · X: (4.8) 

I:ti L:ti a 
4. bpb pnLnJ1 4zp11ubpo (hwCiwtuwl.JwumpJmuubpQ) 1.tmepwg­

ubCip 4wl'i obowgCibup a WUQWO, Wl4W l'ip2tJG p4.wpwuw4wup W(1-

dbp1J tti Lt,mtintutlti (40Gw umJCin): 

nLubCip xi( 3-) hwow4gmpJmG1J. 
a 

w1..4wgmgbu1?, np' x/i) = x; 
a 

x;(~) = Lx;(~) = ~ ~x, f; = X 

rl 8L:ti 

(4.9) 

a 
1bmL.mpJmG. bpb pnLn(1 42ti11ubpG r11w11 hwt\.WUW(1 bG, 4z114.w6 

Li 1..4wpq l'iti2tiG p4.wpwGw4wCiCit110 4mubCiwG LitiuGnqG wpctbpn: 



5. =twmцwGr2r LirorG pt{wpwGwцwGrg wGhwmwцwG wrнtbo­
Gbrф ПLGbgw6 2bri.шuGbrф ошnшцпшrGЬrф q.nLUШJ1[! L/lПRJ1 t wG­
hwmwцwG WJ1ctb0Gb11r gwGцwgw6 а iэtlrg ПLGbgw6 2bri.шliGb11r 
ownwцnLurGbJ1r q.nLUWJ1rg: 

8nLJ9 LПшGо, ПJ1' 
I(xi -а)2 fi > I(xi -х)2 fi 

UщwgnLJg. 

I(xi -а)2 fi = I(xi -х + х-а)2 fi = I [(xi -х)+ (х-а)]2 fi = 

=r [(xi-x)2+2·(xi-x)(x-a)+(x-a)2]�= 

=I(xi-x)2 ti +2(x-a)I(xi -x)fi +I(x-a)2 � = 

=I(x,-x)2 ti + I(x-a)2 ti 

UцGhWJLЛ t. ПJ1 L �(xi - а}
2 

-G, L (xi - х)
2 

� -rg Lib6 t

Z:(x-a)2 fi = (x-a)2 _Lfi Lib6ПLf}JWUp: 

=tbmuwpшJ1, hwmцwGr2r wGhwmwцwG w11ctb0Gb11r ЦШUШJШ­
цшfJ а WJ1ctborg ПLGbgw6 2bri.шuGbJ1r oшnwчnшrGbJ1r q.nLUШJ1[! 
Lib6 t f.lJ1wGg Lir2rG рt{шршGшцш[фg ПLGbgw6 2bri.шliGbJ1r ownw-
ЦПLurGbJ1r q.ПLUWJ1r9 I(x -а)2 fi чшu (х - а)2 Lfi Lib6nLpJwlip: 

UJU hWLЛЦПLfЭJWG hruw(j ЧJ1Ш ЧШJ1П1'1. bGo hш2чш11чЬt цЫiLПJ1П­
GшцшG LinlibGLП[!, ПJ1[! pw2tuuwG 2ш11оr pGnLpwq.J1r!G t а = x-r 
qbщonLLi: =tbLПuwpw11· 

I(xi -x)k �

µk = Iti 
ПJ1LПbri.' k-G LinlibGLПGb11r чш11q.G t (bJ1ЧJ1ПJ1f1 ЧWJ1Q.r 

4bGLПJ1ПGw4wG LinlibGLП[! 11ruщb11urwG t), 
J.!ti -G' k ЧWJ1q.r 4bGm11nGi.uцwG LinlibGLПG t:

4.5. u�o�G hw11i.tnG�1.ш (Gbpqw2Gwl.l), 11�2�GGbrф WJL 
mbuw�Gb(1[! 

UЦШLПr ПLGbGшtnч, ПJ1 tl.rбw4wq.11wцwG urorG[! _µJJ1LПWhWJLППLU 
t ПLUПLLiGwur11чnri. hшuш11шчшчшG bJ1UПLJpGb11r u Q.ПJ16[!GpwgGb11r 
ошGшчш4шG hWLПЦПLpjПLGGbJ1[!, ЧШJ1UПJ1 t бr2LП [!GLПJ1bL ur2rGGb11r 
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61.&[!' btGbtnч bJ1UПLJpGb11r u G11wGg hwLП4wGr2Gb11r L/lntuцwщw4g­
L\,w6nLpJnLGrg: 

bJ1p tlrбw4wq.11w4wG LПbfl.b4wmt{nLpJПLGG [!ULП hwliwЦgПLpJwG 
wnwblфG LПWJ1pb11w4Gb11r !r ЩWJ1ПLGW4ПLU hwбwtuw4wGnLpJПLG­
QbJ1[!, WJL GbJ14WJwgGПLLi t ПJ1ЩЬU f1J1WGg WJ1LПWJ1J1JWL • X;f;, oq.mw­
q.n116t1.nLLi t ц211t{ш6 ur2rG hWJ1UnGr4r pwGwгiu[!: UJJ1 Gщwmw4nt{

CizwGw4bGo Mi = Xifi, ПJ1LПbri.rg' fi = � : UJGПLhbmu <':luwL/lntubGo 
xi 

4znt{w6 uro�G pt{wpwGw4wGG wJGщbu, ПJ1 ш11цш Х; u М; ш11сtЬ0GЬ­
J1ПЧ hCIWJ1WЧПJ1 trGr hш2чw11чЬt urorG[!, (4.2) pwGw<':luПLl.1 L/lntuw­
J1rGbtntl X;fi WJ1LПWJ1J1JWL[! М;-пч, �u4 f; hwбшtuwчwGnLpJПLGGbJ1[!' 
M/x;-nt{: UJ1J1JПLGJ?ПLU 4umwGwGo' 

х= LM; = М1 +М2 + ... +Mn • (4.10) 
r

мi �+ м2 + .•. + мn 

Х; Х1 Х2 
Xn 

ПJ1LПbri.' Xj-(j hwmцwGr2r w11ctb0Gb11G bG: 
bGpw1111bGo' шGbGo wщ11wGowmhuw4GbJ1, n11nGg q.Gb11G bG' 
Х;, Х1, Х2 .... Xn , u hWJLПGr b(j r11wgliwG Q.ПLUWJ1Gb110' M;-G: 
UrorG q.rG[! hw2чw114ttnLLi t' pwctwGbtntl. r11wgliwG q.nLUWJ1GbJ1[! 

r11шgt1.nri. urwt1.n11Gb11r Ptl.r t1.11w: t>11wgliwG q.ПLUWJ1r w11ctboo hWJLП­
Gr t (hwliw11rш): t>11wgt1.nri. Lirwt1.n11Gb11r iэrtl.r:! (wGhwJLП Lib6nLpJПL­
Go' hWJLПWJ1WJ1[!) ПJ1П2ЬtПL hWUWJ1 WfihJ1Wctbzm t rJ1WQЧПl'l. Q.ПLUW­
J1[! pwctwGbt w11шGгirG wщ11wGowmbuw4r q.Gr t1.11ш: 

011rGw4· n11n2bGo шщ11шGоr Li�orG q.rGo bJ1bO owri.woGbJ1r hw­
Liw11' hbLПuJWL LПЧJWtGb11nt1. (mb'u Wl'l.JПLUWЦ 4.11 ): 

UrunLuw4 4.11 

t>r,wgl/.n11 qntйwr,n t>pwgl{n11 й'1wl/.nr,Gb11'1 
J!w11we- uщr,wGeti qtiGn (hwq. J\(1Wй) P'11/.n' hwбwtuw�wGnt-

Gbr, (hщq. J\(1Wй) Х; М1 
pJntGn 
М;:Х; 

u а А А:а 
р ь в В:Ь 
q. с с С: с 

М1 А В С 
LM; = A+ В+ С Z:-=-+-+-

Xi а Ь С 
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_ А+В+С х= А В С:-+-+­
а ь с 

UfloflG hшpunG/lLф фnjuw(lbG 11/lztл ЦWflbLfl t hwztJ.шrцhL uf12f1G 
ptj_wpwGшцwG[I, pшJg шGh(lwdbztл t uцqpщu Пf1П2hL hwtn4wuf12f1 
wnwGofl(j W(ldbpub(l/1 4zflnGb(1[1: UJG 11hщeh11ntй, b(lp b/lliПLJpfl 6-w­
Ч.WLGbfl[I [IULП wnwuaflu hшtл4шuf12uhrfl (М = xif;) hшч.wuwr tu, 
oqшшqnrcrчnLU t ЩWflq ufloflu hwrunGflц[I, П/1[1 Пf1П2Ч.ПLU t 

(4.10.1) 

pwGшolinч: 
OflflGwц· obnuшrцntf}JWG tлbГJ.Wйwuщu wzjuшuintu bu n pwG­

ЧП/lUG/1, npnGg щwu,flwumntu bG rybmщGbrfl GnчG mbuшцGtr(I t.. 
ПLGbG uflwuibuwц ш11w2w11f1wue: 'ТJwrщ t, n11 JПL !lШQШUiJПL !lU fln 
wnw2w11(1wGp[1 ЧWU1Wf1ПLU t шwnpbfl ctwuцbшGbrntu' Х1 , Х2 ".,Xn 
OflПLU: 'ТJшhwuotJ.ntu t hwztJ.wflчbL tлbqшuшufl wnw2ш1111wGpfl чш­
LЛШ!1UШG ufloflG ctшuцbrn[I t.. uьч pwGч.nrfl ufloflG ШflU1w11-nnГJ.wчш­
GntpJntG[1: 

Lnt6nцJ, BwGfl nr pш(il{nf1[! шnш2ш1111шGр[! ([1Gl'}ntubGQ ШJG 
П[1ЩЬu U/lШL{Пfl' q = 1) ЦWlПШflПLU t Х O(lПLU, ШЩШ W(1U1Wf1f1П/'J.W­
ЧWUПLJ}JПLG[! uЬч 0/lПLU (uflшчnr ctшuwGwцwhwtлчwcrщu ЦШLПW-
пша w2juwu,шGpfl UWU[I) чшqйnLй t _!_ (wztu.) : Pш(Щnrutrfl uflot,G 

х оп 

W[1tлШ'1flП/'J.ШЦWGпtpJшG шndbp[1 ЧШ!lПГJ. bGp ПflП2bL ЩШ(lq ufloflu 
pLtwpwGшцшufl pшGwot..nч· 

I _!_ _!_+_1 + ... +-1
1 i=1 Х; Х1 Х2 Xn . 

-=--= 

х n n 
�ШUWflfli/1 qnLUШ/1[! hшuшщшшwutuшGntй t utч O(lПLU ptlLП/1 

pwGtJ.nrGtrfl чшu�шrша ш2tuшmwup/1G: PшctwGbLnlf. wJG pш(Щnr­
Gbrfl РЧ/1 Ч/1Ш. ЦULПШuшGр uЬч O(lПLU uЬц pwulf.nn/1 чwmшrша tlfl­
oflG w2tuшшwGp[!: '1w, fl/1 hbrpflG, hш4.шuшf1 t wupnqo w2tuш­
mwuef1 (q =1) hшrшptnпtpJшG[I wnw2ш1111wupt, цшшшпuшu u/loflu 
ctwuцbшflG ( х ), Пfl(I Gwt.. mtщwuшufl шnш2w1111шuef1 чшtлшnuшG 
ufloflu ctwuцbtnG t: BwGfl П/1 tлbri.шuwufl wnш2ш1111шGр[1 П· q t, йЬц 

n 0/lПLU ЦШU1Ш/1Ш6" шzjuшtnwGp[! hwtj_шuwn t -::- , t,uц РПLП/1 pwut.J.nr-
X 
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Gl:irfl utч 0/lПLU ЦШLПШ/1ШG ш2tuшtnWUQ[I чwqйnLU t' 

1 1 1 .n 1 1 1. 
-+-+ ... +·-, hbшL,.шpwr = = -+-+ ... +-, 
х х х Х Х 1 Х2 Xn 

1 2 n 

1 1 1 
-+-+ ... +-

_!. = Х1 Х2 Xn ;
х n 

1ш2lf.wf14bGp ШJG uf12/1G сtшй4ЬU1[1, nrfl [IUpwgpПLU РПLП/1 pшu­
ч.nrGb[l[!, ш2tuшU1ЬLПЧ йflwфu, ЧЧШLПW/lЬG utч pwuч.n11fl шпшош-
11/1 ш uoi:!' 

� +.!:!l. = 21 
+ 32 = 7 + 8 =15 (�).

х х з 4 dшu 
1 2 , 

L. шщш· n= 105 to unLmpшqflbLПL hшuшr шGhrшctb2m сtшuшGшц[1 
n = 105 = 105 = 7 ctшti:

П 1 П2 -+-
Х1 Х2 

7 +8 15 

uzшuшцntй t· йflwuflG ш2tuшmbLnt.t' oщbrшmnrGbfl(I 
чшnnri. tflG unLшpшq11bL 7 ctwuntu: 
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105 to(I 

111111 

·· 

- n x=--
L_!_ 

Xi 
- n n X= - =~~ 

1 1 1 n 1 -+-+ ... + -- I_. 
X1 X2 Xn i=1 Xi 

4mnnriw4t, hWJl11Wl1Wf1(1 pnLnf1 pwGt.lnpGbrit, 4nri.1lt,g tlb4 opmu 
4wwwpw6 wztuwU1wGpG t: =tbrnl.twpwp, GmJCi w2tuwrnwCipt, 4w­
l11W('ltlwG llp5?pu hwrn:inGt,4p ctwtl4bU'l(! pn1np uir,tlw6 X1 , X2, ... , Xn 

ctwtl4bmGbpt, tlt,2flG hwrulnGfl4 obompJmCiCi t: 
Ub4 WJL opt,Gwlf hwtlw4wriqint.l w2tuwrnn11. bri4m ouibpwurnr,­

Gbrflg wnw2flG[! 3 ctwtlnu:i ununpwqr,md t 21 t2. tiu4 bp4f1"11'lC! 4 
ctwllnu.r 32 t2: nnn2tGp WJCi ctwuwCiw4(1, Of1P (IGpwgemtl Gf1wue 
4tlmtnpwq.pbCi 105 tf tlhwu~Ci w2tuwrnhtnl[: 

Lm6nut. Unw2t,G ou.ibflwrnnpG w2tuwU1bL t x1=3 dwli L. tlnLtnew­
q.pbL n1=21 t2: bp4pnf1'l OUjbpwrnnnG wzf'uwtnbL t X2=4 ctwtr tlnun­
pwqpbtml n2=32 t2: bf140Lu(1 tlflwut,Ci wztuwmbLntf 4wpnrJ. tt,G 
tlnU.llJ?Wq.[lbL n= 105 t2: 

l.iwtu· npnzmtl bGp 0Ujbf1WU1n11Cit11t, liflwchmlwCiw4 w2tuwU1btm 
WflU1W'lflO'lW4wGmpJnLCi(!. tlb4 ctwllnul llflwuflG 4wrnwf1WO w2tuw­
U1WGJ2(!. 

X=---



Uf12/1G t111.J11w1wфwl.Jwti 
'1'\шr,q uti2tiG ьrчrш�шц�wцшG[! nrn2t[nL11 t hbuiliJWL pшGw<IL.ni.J.' 

X=VX1X2,,,Xn =vпxi, (4.11) 
tiuч ч2nt[ш6[!' 

- �t.1 r1 r2 t �r./ r.х = L.VX 1 Х2 ..• xnn = L.\IП xi•
pшGw<ll.&nt[, nruitill.' Х; -G hшiл4шGti2ti шrdb,gG t, 

f; -G· hшбшtuwцwGПLpJnLGIJ: 

U/12/10 ewnw1.JnLuwJf10 
1шбшtu WUh/1ШdbzLПnLpJПLG t Ш11Ш2ШUПLU 

.QWl1ШЦПLUШJ\'10[!. 
ш. щшrq 1.tuupшt[nrt[ш6 2шrр\'1 11Ьщрщu· 

x=Jr:� 
р. tuupшt[nrt[ш6 2шrpti 11ЬщpnLu (42nt1.шo)· 

LX� t 
х= , , : 

r� 

(4.11.1) 

(4.12) 

(4.13) 

UJu utJ�фG[! LWJGnrbG lJ\'l/1Ш11t[ПLL1 t LПШU1Шuuш(j QПLgшutJ2ubrtJ 
hш2t1.шrчuш(j hшuшr: 

•фбШЦWq./1WЦW0 Щ/1ШЦLП\'IЦШJПL11 Oq.U1Wq.П/10ЧПLl1 bQ uwL. Ьr­
/1П/11'} 1.& J:!Шfl<l/1 ЦШ/1q.tJ U\'12\'IUUb[l[!: 

Suuibuшq.tirnшцшG hb1Лwqn1лntpJntOGb11nц1, tlf1бwцшq(lwцшG 
UJПLPb/1/1 u2шцuшО dшuшGшц wnшoшGПLu bG tuu11/1rubr, nrnug 
LПLOUШG hшuшr щшhшG2t[ntu bu U1Ш/1РЬ/1 utJ2tJGObr: tJwpl:iuwLП/1-
ljшljшO tl./1бшцшq.11ntpJnLO[! шuuфбшGшJ\'10 11\'lotiO\'lg l'}ПL/1U t pb11nt11 
IЛШ/1Pb/1 l1ti2tiOGbr: Uumf1бшGwJf1G 11\'lo/1GG ntG\'I hbtлL.JWL tnbuщ]' 

х = 

k 
_L_xr_ti = [-L_xr_ti 

J
k 

L� Lti 
(4.14) 

k-\'lu LПWLПtl. 1ЛШ/1РЬ/1 шrdbpGb/1' цu�лшGшGр LПШ/1Pb/1 '1\'12/1Gubr: 
'1\'ltnшrцьop hbrnL.JшL 11ЬщрЬr[!· 

1. k = -1 11Ьщpntu цшлшGшuр 42nt[ш6 hшrunG\'14 '1/12/1G[!.
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_ 
[

I.x;-1 ti
J

-
1 

I.ti . 
Х= =--. 

r t; I. ь._Xi 

(4.15) 

2. k = О Ш(lctbp/1 11ЬщрПLl1 urnwgtlntu t 1� rnbup/1 wun11n2nL­
PJПLG[!, П/1[! hшztl.bL �bG.Q ЧШflПrJ.:

Пrщbuq/1 nrnzbGp x-r, ш[ldbpn, tnq.шrf1pl1nLL1 bGp (4.14) шrrnш­
hшJLПnLpJnLG[! L. wGgGnLl1 uшhl1шGf1. Ьrр k � O-ti. ШJ'1 11Ьщpntl1 

ULПШGПLl1 bG.Q Q UlbU.Q\'I шGn11n2ПLpJПLO: 
о 

UGnr1n2nLpJnLG[} n11n2шчf1 11ш11<1GbtnL hш11ш(l oq.mtlntl1 bug Ln­
щt,mшt/1 цwonor,g· hwuшrf1ш L. hшJiлшrшr·n шoшGgbLntl. шnшG-
<l\'lu-шnшG<l\'10 t.. шGgGbLntl. uwhuшGti, Ьrр k �О, цumшОшuр 
ч2nt[ш6 11/12/10 Ь11ч11ш1.шц�шцшun' 

- - L !J t1 f2 tn - I: !.Jп х !; .
Х

- X 1 X 2 ... X n -
1 • 

(4.16) 
3. k=1 шrdbp/1 11ЬщpnLl1 чumwuщ{ip ч2nt1.ш6 11/1otiu рцшрш­

Gш4шG[!' 
- LXifi. (4.17) 
Х= Lfi 

4. k=2 11ЬщрПLl1 ULПШQЦПL11 t .QШПШЦПLUШJ/10 uf1of1un'

- L х� 1i · (4.18) 
Х

= Lfi .

Uuiлt,бшGшJtiG t1ti2/1GGЬ11/1 hш2t1.ш11ljl1шG pшuш<ll.&bfl[! цшrhL/1 t 
Gl:i/1ЧШJшg0bL ШrJ.JПLUШЧ 4.12-ti mbupnц: 

П[lJ:!ШG ub6 t k-G. ШJGJ:!шG 11Ь6 t hшuшщш�лшutuшG 11\'lol\(1[!. 
Xitwp < Хь/14 < Хрц < X11wn : 

UJU brt..nLJp[! ЦПj_t[ПL11 t йwdn(1/1LПWJ1ПLpJW{i ul.JqpnLGg: 
,w(lg t шnш2шGnL1Г шnwG<l\'IG 11ЬщрЬ11пtl.1 l1/12/1GGb(l\'I П4/1 mb­

uшljG t wuh(lшctb2iл 4\'1/1Ш11ЬL: tuG11/1(l[! LПL6t[nLl1 t ПLUПLl1Gшuti11чn11. 
hwuшцgПLpJwG nrn2шчti tlb/1LПLOПLpJШl1p' bLUbLПЦ ПLUПLLI0шuf111tlnri. 
b/1l.iПLJp/1 pnt[шG11ш4ПLPJПL0/1g, Ш/11'}JПL0р0Ь/1/1 /111ШULПШL[П/1UШ0 
uцqpntGpfibrфg: t1ti2/1Gfibrti [!fimrntpJntG[! ЧttJЩ, бt,2�л, ЬрЬ urnшg­
tl.nri. Ш/11'}JПLGpubrG ntGbu f1rшчшu IЛULПЬuшчшG f1t1шum: 
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F 
4·6· 1J~2f1CiCil:i11~ hwzl{ wplfllwfi l:iqwCiwlfCilip[! 

1 111· , 



k-� 
шrtdl:ieп 

К= -1 

К=О 

К=1 

К=2 

U"ti2�Ыil:i11r 
wCiцwCinцНil:ipo 

1шrн1n(фl.j 

Ur1Jti[j 
b(1Ч/1Шtшфwl.jw!i 

Uti2r[j 
р!.{шрш!iw4ш[j 

Uti2r[j 
OWПWЦПLUWJr[j 

UI\JПLUW(t 4.12 

шwr,q umtJшo 
- n
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X=--

n 1 
I-i=1 Х; 

п 

Ix, 
х =.!::L

n 

п 
rм, 

x==.!.=L_ 

fM1 
i=1 х, 

х = L.�п х if1 

п 
Ix,t1 

- i=1 X=--

Х= 

1 

n 
It1
i=1 
п 

Ix� �
i=I 

п 
It1 
i-1 

Q.LПtlu V 

susu1,uu1, sntsu1,t,c1,ьrC! ьч �u'бutuuзt,1, 

f:!uc1uuu1, чьrLntontmзntuC! 

5.1. Pw2tul.iwfi �bfimpnfi� gnLgwfi�2fib11п 

Pw2tш1ш[j цЬGU1(1П(ф ЦW(1UП/1 p[jщpwqrФ! t 11�2r[j pl{wpw[jш­
�WG[! (х ): 

Uцqp[jш4wG U1ЧJWL[jbf1h zwrior t1r2r[j wrictbor hwzl{wrцl1ш[j 
hwl1wr 4tirwnl{nLl1 t щwrq t1r2tiG pl{wpwGш4wGr pwGwou[!. 

п 
LXi 

х = i=1 : (5.1) 
n 

Pwztul1ш[j 2Шf!Or l'}ЬЩОПL11 4tirwnl{ПLl1 t цznl{w6 l1tJ2f1[j pl{wpш­
(iwl.jw[jf, pш[jшc:lu[!. 

п 

Ix1t1 
х == cl.__: (5.2) 

п 

It1
i=1 

r U1Wflpbf1ПLPJПL[j t1t,2t,G pl{wpw[jwl.jwGti. Пfl[! hwzчwri4ЧПLl1 t' 
oqшwqnr6bLПЧ. hwU11.jw[jf,zt, U1Шftpbrш4[jbrt, PПLПft wrctbo[jbfl[!, 
11Пl'}W[j U l1b11tJw[jщ[j p[jnLpWQ(1ПLl1 b[j U1W(1pbftWЧf1 W(1d'ПO[!, П(1[! 
ЦWГ1qWL{ПftЧW6 ЧWftf,Wgf,n[j 2WftOПLl1 qpwribg[jnLl1 t ПflПZWЦf, '1f1f10: 

Pwztui1w(i йnl].w(i (Мо) ПLUПLl1Gwut,11чnri hwU11.jwGtizti wnwчtiL 
hwбwtu чnl.J[jl{nri wnctb.12[j t. WJutJ[jo(j' hшU14w[jf,zt, WJG U1Ш(1рЬпш-
4'1, П/1[! чr41jl{ПLl1 t wi.tbLti zшш, _pw[j,\1JnLUubr[!: l.,zwGwчnн1 t' 11tiu­
Ц(1b1.Л pшztutiш[j zwroti un11wu hwLПцwutizti wJ[j wr,d'bou t. nrti hw­
бwtuшцwGnLpJnLCi!i wubliwtib6[j t: 

ЬрЬ U1J11.{W6 t uti2wчwJOWJf,[j pwztuuwG zwro· hwч.шuwn ut,2w­
ЦWJOb11nч. шщш UЩШL t1t,2wцwJJ?[! ЧLrGt1 wJ[j ut,2wчwJJ?[!, nr,t, hw­
бwtuwчwGnLpJПLG[j wl1bGшtib6[j t, tiuц ш[jhшl{wuwn t1ti2шцwJob11ti 
11bщonLLi' nr,[j ПL[jf, wt1bGшl1b6 tuU1nLpJwu[!: 1wч.wuwn l1t,2w\.Jwшb­
nnч pwztul1шu 2Ш/1.12'1 11Пl'}Шjf, nnnzl1wG hШUШ/1 hШ2ЧШ/1Ч[! ЦШI.ЛШ/1-
1.{ПLU t (5.3), �UЧ шuhшl{WUW/1 11tJ2ШЦWJ.f2b/1tJ l'}bЩj?ПLti' (5.3.1) рш­
UШОUЬJ1ПЧ: 

fмо-fмо-1 
Мо == Хмо + hмо , (5.З) (fмо - fмо-1) + (fмо - fмо+1) 
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nrmtн( Хмо -u anr1,шt а�,2шцшш'1 utпnrфG uwht1wGu t, 
hмо -а· UПl'].WL ui,owцwщi, LWJGПLPJПLU[!, 
fмо -Q' OПflWL ai,owt.iwJE'1 hwбwti,JwцwuntpJПLG[!, 
fмо-1-О' !1'1u1unl'].WL 11'12ШЦШJЕ'1 hwбwti,JwцwGntpJntG[!, 
fмо+1-о' hbtлUПl'].WL ui,2wцw112'1 hwбwti,JwцwGnLpJПLUQ: 

fмо _ fмо-1 
hмо hмо-1 (5 3 1) Мо = Хмо + hмо f f f f ' .. 

( ...мо._ _ Мо-1 ) + ( ...МО.. _ Мо+1 )
hмо hмо-1 hмо hмо+1 

П[11.Пtн1: Хмо-G t1Пl'].WL (фowl/WJE'1 u4qpGw4w[i uшMwGG t, n11'1 11:Ьщ­
ЕПLО f/h (hwбwti,JwцwuntpJw[i L. ui,2wцwJE'1 twJunLpJwG) 
hwriwpbf1ПLPJntG[! hwuuшa t wпwцbtшqntJG wridbE'1, 
hмo·G t1n11шt ui,owцwщi, LWJUПLpJnL[i[i t, 
hмо-1·0' utiu1an11wt О'12ШЦШJЕ'1 LWJUПLPJПLGQ, 
hмо+1-[!' hbtлUПl'].WL ui,2wцwJE'1 LWJGПLPJПLG[!, 
�0-[i' t1nl'].WL u�,2шцшш'1 hwбwti,JwцwGntpJnLG[!, 
�0-1·[!' a'1G1an11wt ui,owLtwJE'1 hwбwti,Jwhw(inLpJПLG[!, 
fм0+1·[!· hbLПUПl'J.ШL t1i,2wцwJs:Ф hwбwti,JwhwGntpJntu[!: 

Oritiuwц· qbmwtGb11'1 nriwl/[! hbtпwqnmbtnt Qщшmшцпц бbn­
uwriцnц}Jntuntu umnщt.!Ьt ЬG 100 11ЬtпшtGЬ11 (hbmwqnmntpJwG 
mt.tJшtGbf1[! ubriцшJwgцw6 bG wrunшwц 5.1-ntu}: 

U,untuwц 5.1 
'1bU1WtGbfф ПflWЦJ, UU1ПЩПLU(! 

l\binwt(ibpf'I flbinw1(ibr,f1 l.tПLLПW�l{WO 
JudpbpD [!UUt Pf'IЧ[! hwбwfuw�wClnLpJПLD 

lнnh (а) 

Xi f1 s 

1 2 3
-

40-50 4 4 
50-60 6 10 
60-70 10 20 
70-80 16 36 
80-90 24 60 
90-100 20 80 
100-110 12 92 
110-120 8 100 
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4'111wnbtnч. (5.3) pwGwllL.[!' lfwU1w11bGE ui,2wt.iшJQWJ'1u pwzti,J­
uшu 2Wf1E'1 an11wJ'1 hw2ч.w11LtD hшцwuwrwhbn ui,2wlfwJEb11'1 11:Ьщ­
,ешй: 

Ln1bn1u. Un11wJ'1 n11n2t1wQ hwt1w11 Gwti,J шuh11wdb2U1 t nrш2Ьt 
11Пl'].WL unowlfwJE[!: OrфGшцntu 1'].Ш 60-90 d'12шlfшJQU t. ышG�, nr, 
ntGJ, wl1buшtib6 hшбwti,JшlfшGntpJnLG[!' f = 24: Un11шt utioшt.iшшti 
utnnr,i,G uwMwG[! Ltt'1G'1 Хмо= 60, i,uц tWJGntpJntGIJ' hм0

=10, OПl'J.WL 
11'12wt.iшшti hшбwti,JwцшGПLpJПLU[!' fмо=24, atiG111nl'].ШL а112шцшJ12t� 
hшбwti,JwцwGПLpJntu[!' fмо.1=16, hbm11nf'}.wt ui,2wLtwJE'1 hwбwti,Jw-
4wuпtpJntG[!'fмo+1=20: 

U11dЬ12Gbr,[! tпbriw1111btntl. (5.3) pwGwaL.пtt1· цumwGwGы. 

М =80+10· 24-16 =86.66· 0 (24 -16) + (24 - 20} . 

Unl'].шu Lt'111шn4.nta t Lf1n11awqtitпш4wG q.Gwhшtпnti:Юb11'1 dшаш­
Gшц. oritiuшц· Ltn2tilt'1 цша hwqnшmti аЬ6 щшhшuoшriti ntGbgnf'l 
1wLf1ubrф nr,n2aw(i hшuwri, '1Gю hш2ч.'1 t ШПUЦПLО WГJUlWl'].JlПLPJШU 
щtшGшч.п11t1шG qnJ16[!Gpwgnta: 

IJbrJ.'1wGш (uf12Gwpj,ч): ч.w11'1wgi,nu 2шrы'1 pGntpwq.1111шG hw­
uwr oqmwqnr,6цnta t u'12Gwpjll.J.[!, WJU'1G12G' ПLUПL1:Юwutirч.nrt. 
hwm4wGti2ti ш11dbQ[!, ПJ1[! q.m4.шl1 t ч.w11jlwg'1nQ цшr,q.шцпr,ч.ш6 
2ШГIЕ'1 цbliLПJ1ПGntl1: Utiouwpч.'1 цwriL.nr hшmцntpJПLUU WJG t, ПJ1 ub-
1'].jlWGШJjlg hwmlfwG'12ti wridbQGbr,jl ntGbgш6 2brt.nt0Gb11'1 pwgwr­
aшt.i wr,dbQubrФ qntUwJ1[! шцЬt'1 фпы11 t, ышG gwGцwgw6 WJL 11b-
6ntpJntG'1g. 

LI Xi - Mel -t min: 
ЬрЬ ч.wrjlwgpnG 2ШГIЕ[! цш11qш4.пr,4.ш6 t L. pwriцшgw6 t цbGm 

(2m+ 1) рцnч. mшr,r,b11'1g, 111::iri'1wGwG ltL/lGjl цbGmrnui, mwr,r,[!' 
(m+1)-f11'].[!: t;pb 2ШГ1J;)[! PWf'lЦWgw6 t qПLJq. (2m) РЧ.ПЦ UlWf1(1bJ1'19, 
l1b11'1wGшG hшч.шuшr t цbGmrnGjl l::irцnL mwr,rit.rф w11dbpGl::i11'1 ti'1-
uwqntl1wrtiu: 

LibGш pl.J.nч. mш1111Ь11'1 111::iщJ;!nLu ub11'1wGwG n11n24.nlu t hbmL.JWL 
ршuшбL.nц' 

Ме= Xm+ 1, 
jlulf qnLJq рч.пч. mш1111Ь11'1 11ЬщQПLIГ

Ме
= (Xm

+ Хmн) / 2: 
UЬ11tiwuwJ'1 l'J.'1J1E(! pwzti,Jl1щ(j 2ШJ1J;!ПLO ПJ1П2Ч.ПLО t l'J.11Ш hw-

11wr,nч.. 
Nме= (n + 1) / 2, 

nnml:нl.' n-п hwuwцgntpJwG utiwцnr,Gbr,'1 pjlцG t: 
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'1-htлwr4ЫiJ? ub11nшCiшJn hш2ч.ш114[! tuupw4.n114.w6 2ШflJ?h hш­
UW[l (pш2tuйw(i 2ШflJ?): 

lfh2Ш4ШJJ?ШJhCi pш2tuuw(i 2ШflJ?h IЛЧJШLCibflПЧ hCiШflШЦ.П[l t П(1П-
2ЬL WJCi Uh2Ш4WJJ?[!, П(1ПLU qLПCiЦ.ПLU t ub11nwCiw(i: lfbl}hWCiШJh ub­
OПLpJПLCi[! ПflП2Ч.ПLU t htнnLtJШL рш(iш6L,.пц_' 

1 
2 L f; - Sм

е
-1 

Ме = Хме + hме ----­
fме 

(5.4) 

П[ltлbri' Хме-(j ub11nwCiw4ш(j uflow4шJJ?ti utnn11tiG uwhйш(i(j t. 
hмe·Ci' йbl}flWCiW4ш(j utioш4wJJ?ti LШJCiПLpJПLCi[!, 
Sмe-1-Ci' utiCitub111'tшCiш4wG йflow4шJJ?bflfl hшбшtuш4wCiш­
PJПLCibliflh 4nttnw4tl.ш6 hwбwtuш4ШCiПLpJntCiCi t, 
fмe·(j' Ubl}l'tШCiШ4ШCi Ul't2Ш4ШJJ?fl hшбwtuш4шCintpJПLCi[!: 

011nCiш4· oqtnшqn116btnt{_ шrunшw4 5.1-ti 1Л4.JШLGbfl[!' hw2цш11-
4bGJ? ub11nwCiwG: lfb11flшGw4wG utiow4шJJ?[! n11n2btnt hwuш11 wG­
h11шctb21.n t n11n2bt, n"r йtiow4wJJ?ntй t 4ntшш44.ш6 hwбшtuw4w­
CiПLpJшCi WfldbJ?[! hшuCintu 50%-fl: Cutл 4nt1.nw44.w6 hшбшtuw4ш­
GnLpJntGGbflh (UJПtCiw4 З)' n11n2ntu bGJ? йb11tiwGwG, Пfl[! qtnGtJ.ntu t 
80-90 utioш4шJJ?Пtu: Um l}bЩJ?ПLU йbrфwGw4wG uпош4шшt� UIЛП­
rhCi uшhoшCi[! Хме=80 t, Ufl2W4ШJJ?h LШJCiПLpJПLG[!' hме=10, hwбш­
tuш4шCintpJПLG[!' fме=24, hu4 йflGtUbl).flшGш4шG unoш4шJJ?bflh hwбш­
tuш4wGnLpJПLGCibrfl 4ПL1ЛШ4ц_ш6 hwбшtuш4wCiПLpJПLG[!' Sме-1= 36. 

ме = 80+10 50-36 ==85,83:
24 

UJuщtiuntl., l).htnwtCib11fl 50%-[! 85.83 qrшutig pbpL,. t, nu4 uGш­
gш6 50%-[!' oшCir: 

lfbl')nшGш(i OqtnшqnflOЦПLU t Wfll}JПLCiшpbflш4wCi 6bnGШ(14ПL­
PJПLGCibflПLU WflLПWl}(lWGJ?fl n11ш4ti Li tлbtuCintnqflw4шG qn116[!Gpwg­
uh11h tl.tiбw4шq11w4wCi tl.brwhu4йwG dшйшGw4: 

lftioш4wJJ?WJflG pw2tuйwG 2ш112ti йn11wCi L,. йb11hwGшG 4wrbth t 
n11n2bL qrw:fФ4ti йflongntl. (шЬ'u q6wщwtл4br 5.1): lfn11шG n11n24.nLu 
t [!ULП рш2tuйш(i hnumnqrшйti. ШJ'1 Gщшшш4nц [!CiLПflЧПLй t wйb­
(iшpшr�r nщriwCi4JnLG[!, Пfl[! LП4.JWL l')UЩJ?ПLй hwйwщwtлшutuш­
GnLй t йПl')WL йh2W4ШJJ?hCi: lf Пl')ШL ПЩl'lWCi4Jw(i WO qwqWp[! йflwg­
(inLй bG Ciwtun1111 nщriwCi4Jw(i цbrhG wo шG4JШG[!, tiu4 йnl')ШL nщ­
riwu4Jш(i 6wtu qwqwp[!' hw2n1111 nщriwCi4JwCi LJ.brhCi 6wtu wCi-
4JWCi[!: 
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q.owщwu,4t" 5.1 
.· Un11-w1r, n11n2nt11n 11:tU1wtr.tl'l1 Пl'W411 pwztuйw(i hr,utnnqpwйr, 

йl12ngnl{ 
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Mo 
Ut.nwg4wb hwU11lwG 4bU1J,g '12bg4w6 nu111.whwJwgJ, h wpugJ,u­

Gb11'1 w11wug9J, hwU11lwu 4bU1J, wpugJ,uo 4LrGr lln11wG: 
lfb11J,wuwu hw24w1144mll t 4mllmuwU1/l4 4npJ, oq.GntpJwllp 

(uihu' q.6Wl4WU14bp 5.2): 'lpw n11n2llwG hwtlwp uwGt11'\W4P 411W 
q.U1Gmll bu 50%-o. qmq.whbn U1wunLtl wpugpuubpJ, w12wug9flu· 
llJ,G1L 4mllmuwt.nJ,4 4npo hwU1bLQ: U1umhbU1L. hwt.nllwG 4bt.nJ,g 
J,2bgGmtl bG m11rtwhwJwg wpugpuub11J, wnwugepu: ,wt.nllwG 4bLnfl 
wpugpu[! ub11J,wCiwG t: 

UJut4pumt, 4wpq.w4np4w6 hwtlw4gmpJwG tlJ,w4n11GhpJ, QGl)­
hwGriwgunri pGmpwq.11'11Gh11G bG t1J,2pG p4wpwGw4wuo, lln11wu L. 
tlb11J,wGwG, n11nG9 nLGbG J,11bGg w11wG6CiwhwU14mpJntGGb(l[F 

Pw2twlwG 4bGLnrinGJ, hJ,tlGw4wG p(impwq.riJ,rn tlJ,2flCi p4.wpwGw-
4wGG t: '1pw wnwGMwhwlll4mpJmGG wJCi t. np tlf12f1G W(ld'beJ,g pn­
L"l1 2bqnulGb(lp q.nulwi,o (11rw4wG 4wtl pwgwuw4wG) hwt.lwuwp t 
qpnJp: Ub11flwGwJ'1 wnwG6uwhwU14mpJmGG WJCi t. np 4bpnG2JWL 2b­
qnu.'iGbpJ, pwgwp6w4 wpd'bpGbpJ, q.mtlwrio 6q.t.nnLtl t Gqwqwq.nLJGJ,: 
lJnqwG hwU14wuJ,2fl wnwt.lbL hw!Swfu hwul)J1l4"'1 w11db9G t: 



q.OWЩWLП�bn 5.2

IJbl').�W0WJf1 nnnznнJ[! �nцJntUWLПf1Ч �nn� oq.CinLpJwйp
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5.2. SwU1w(lйw(i gnLgw(l�zOtip[! 
h qpwCig hwzL[wp�йw(i йhpnq(lhp[! 

U�o�O t1Ь6ntpJnL0[! ntuntt10шu�/1ЧПl'l. b/11.i.ПLJJЭ� шt11:ml'l.2 hшt1шц­
gntpJш0 oOrihш0/1шg0nl'l. рОпцэшq�/10 t: UшцшJО, pшztut1ш0 2Ш/1Е� 
1.1�2�0 рцшршОшцшОо hшzцш/14ЬL�U h0Ш/1ШЦП/1 �t щшtп4Ь/1ШQGЬL, 
рЬ hШLПЦШG�z� шnшОd�О ш"сtьыоь"(i rO�щb

'"

u ьо fut1pцш6 t1�2rO 
w"сtьы� 2ПL/15ш: 

UnшOd�(j ribщJ;!b/1ПLL1 hШLПЦШО�2r Ш/ld'bj;!Ob/1(! t1nLП ьо t1�2rO 
рtJ.шршОшцшО�О, L. l'l/1ШO�g .Q�! ЬО LПШ/1Рh/1ЦПLt1: UJu ЩШ/1ШqШJПLt1 
1.1�2�0� oqCiПLJЭJшt1p ЦШ/1ЬL� t ршцшцшОш�шч, �/1ШЦШСi щшtn4b/1Ш­
gntt1 ULПШGШL шt1рП1'1.2 hшt1шцgnLJЭJШG t1шurG: UшцшJО, ь"р hш­
dwцgnLJЭJШG шnшOd�(i Ш/ld'b_gOb/1[! hbnПL ЬО i1�2�G�g. �/1ШЦШG 
ЩШLПЦЬ/1ШQПLt1 ULПШCiШLCi шCihGШ/1 t: �Ьtпl.�.шрш/1 ш(ih/1Wctb2LП t ПL­
UПLt1GшU�/1bL П� t1�ШJ0 t1r2�Ci[!, ШJLl.a hшt1ШЦQПLJЭJШ0 LПШ/1/1Ь/1r Ш/1-
d'bJ;!Ob/1� 2bl'l.ПLL1Ub/1[! t1r2�0rg, ышОr П/1 l'l/1Ш0g t1�2ngnц t Ш/1LПШ­
QПLЦПL11 b/11.i.ПLJJЭ� ГlrШLЬЦtпrцшцшG qШ/1qШgt1ш0 Пl'l.2 qП/10[!0ршg(!: 

Pшztut1ш(j 2Ш/1ЕЬ/10 ПLUПLt10wur/1ЬLru ЦШ/lhП/1 t П/1П2ЬL hШLПЦШ­
(irz� Ш/1d'bj;!Gb/1r fut1ptJ.WOПLJЭJПLCi[! t1r2rO Ш/1d'bj;!� 2ПL/12[!, l'l/1ШGg 
zbl'l.ЦШOПLJЭJПLG[! L. 9/lЦШОПLJЭJШО wutnrбшG[!: SШ/1РЬ/1 hшt1шцgnt­
JЭJПL0ubri ЦШ/1П1'1. b(i ПLCib0WL 11�1.i.GПLJCi t1r2rG t1ШЦШ/1ГlШЦ(i ПL ОШЦШ­
L[!, UШЦШJ(i LПШ/1РЬ/1ЦЬ(i LПШLПШСit1ш(j Wutnrбш(int{: Ч.Ь/12�0u ПLUПLt1-
(iшur/1bLПL hшt1Ш/1 t{rбшЦШq/1ПLJЭJШ0' LПbUПLJЭJПL0ПLt1 OqLПЦПLt1 b(j 
LПШLПш0t1ш(i gnLgшOrzObri�g. nrinO.e pшctшOt{nLt1 b(j Ь/1ЦПL tut1pr' 
ршgш{1дш!J l.a hшf1шpbf1ш!Jшfi 

Pwgwnбwt, gntgwOrzObnr(i bG цЬг�шрЬ/1ПLt1 тштшиt!шй рш­
t/7[], tf/7p/7li q.oш1/1D 2brzmt10, q/7ищЬf1и/7ши La tf/7p/7u ршпшцпшш1/1й 
zbrzmtif!. 

Swmw(iйwQ hw11wpbnwt,w(i gntgw(i�zOb11Q ЬG ougftuшgftш­
J/1, tf/7p/7u q.д'шJ/lli ;brzt!шli La t/шf1/7шg/7шJ/7 qnf1д'ш!Jf7gubf1f!. �шr�шрЬ­
г�шцшG gnLgшGrzGbri[! hшzttшriчttnLt1 bG П/1ЩЬU LПШLПшСit1шG рш­
gшг��шц gПLgшOrzObri� L. t1r2rO рцшршОшцшОr hшriшpb/1ПLJЭJПLCiCibri: 

Sшmw(il.Iw(i ршф[!: 'Т'lшriqшqnLJG ршgшr�dшц gПLgшOrzo LПШ­
LПШСiuшG JЭШЧ,0 t (R): UJO gnчg t LПШLru hшt1шцgnLJЭJШCi t1Ь6шqnLJG 
l.i. ЦlП.Q/1ШqПLJ(i Ш/1d'b_g(ib/1r LПШ/1РЬ/1ПLJЭJШ(i t1Ь6ПLJЭJПL0[! l.i. hШ2ЦШ/1Ц­
ЦПLU t П/1ЩЬU hШLПЦШCi�zr шnшцbtШqПLJ(i (Xmax) h Gt{шqшqПLJG 
(Xmin) шrictb_gGЬrir LПШ/1Pb/1ПLJЭJПLG' 

R = Xmax- Xmin: (5.6) 

SшtnшCit1ш(i JЭШЦl� t1b6ПLJЭJШ0 rt1wgПLJЭJПLG[! ЦШ/11.�.П/1ЦПLt1 t LП0-
tпЬUШЦШ0 qП/10ПLCibПLJЭJШCi Цшqt1ШЦЬ/1Щt1ш0 qП/10[!CiJЭШQПLt1, rG!­
щbu Ciwl.a qrtпшцш(i hbtпшqntпПLJЭJПL00b/1ПLt1: 0/l�Gшц' Ш/"ILПШ-
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4wfuitwo pwztunul[! htnnwqmnl:iLm Ciutwlilw4pg' Ull:ililp t oC11.nt11:iL 
i.l.l:ifl[! Cizqwo pCimpwq.f1plCil:if1P9 nr,lat lll:i4C!, 4wtl hwlll:illwliltlwCi hw­
tlw11 hw2tlw1141:iL pnLnfl l:i111:ipCi tL: 

PwzfutlwCi uptll:ililpp4mpJwCi 11l:iut1?mtl pntnri 1:ipl:ip utwpwtll:ililpl:i­
flC! PflWJl hwitwuwp l:iCi: OppwCi tll:i6 t 2tiriitwompJmCio tln11wJp h 
tlp2pCi pqwpwCiw4wCip llp2La, WJCipwG tll:i6 t zwppp wuplll:ililppwCi: 
u4wlill:iL~ wu~lll:ilil(l~WJP 111:iutpmtl tlnllWJP h tlp2pGp tlp2La lilwppl:i­
rimpJmCi(! llnU1witnriwutl:iu 1:ipl:ip wCiq.wtl q.bpwqwGgmtl t tlbflpwCiwJp 
la tl~2pCip tlp2h l:iriw6 lilWppbpmpJnLG[!. 

IMo-xl=3·IMe -xi (5.5) 



1111шueti nрщl.ф UU'\ПLQ.UШU dwuшfiwl.( IЛWtЛШGuшQ ршфli oq111ш­
qnpoцnцI t WJ'IU1Шl'}PW\.JWU qл116QGpwgf1 Ц!iШ ЩWJ1pbf1WPШfl wql'}nl'} 
ЩШU10ШnUb('I[! hШJLПuшpbpbtПL C.щшiлwljntf.: tGpw,irb(IJ?' [!UI.Л('lt\.ntu 
Ыi t1ti ышип 11Ьtnwtubr n11n2шцtт dwuшawцwhwшч.wontй, шщш 
4w111wn4.ntu Ьu 1111шug 1шфnt1Шbrt::!: Utnшgч.wo i.ntlJwtfibrФ htн1wfi 
Ч.11W' hW2Ч.Wf1ЦЦПtU t U1ШLПWUt1Wu ршфtт gnLgWG\1z[!, WJUnthbtЛIA, 
hШ2Ц.Ш(1ЦЦШО WJ'\l'}JПLUJ;?UbJllt hшijш1111ntPJWUp' 4Wl'bllt t f).Wtлbt wr­
tлШll(lWЦШU q.nJlOl}GpшgGbrf) nbdpoubn\1 ЦШJПLUПLPJШU uшut,u: 

Sш111wut1wfi ршфn 4\lrшnntpJntCi[! qntr,ц 1.t uwLi iэbrntpJntufib­
rфg, еw(ф П(1 l'}f1W \JЬ6ntpJПLUI} ШUj:!ПJ'\2ПLPJWUP 4шtuцш6 t hшшцш­
u\12\1 bqpшJ\11:i w1нtbJ?ub11'1g t. hшzч.\1 !bfi wnut.J.nн1 hшuш\.JgntpJwG 
uwhuwGGЬrnн1 t.nwU1wGцn11 gntgшfi\12\1 pntnr фnфntuntpJntGGbщ!: 
nrLLt zbztnwl.(f\ mшi.nwfin\ti 1.1w11n11 t tu\1u1.11 Фntul::it U1шmшGuшG рш­
Фt� ubontpJntfio: 

t>hwpцb шuцшйЬt qw \ЭЬ(1ПLРJПLU WJCiewu tt tф2ui tt, �w(ф nr, 
hbGg fl(1Wfint.J. t ЩWJUшuwGшt1.nrt1.ш6 gшgшurzr Cizш(iшl.jnLIJ[!' �ш­
Ф!:il bqriwJ/lfi 1.jbU1bflfl hb11шt[nr,ntpJПLU[!: Pfiщ4w(iшpшJ1, LПWUlшG­
owG ПLUПLOUШUj'\flПLPJШU dwowGwl.j !\1 1.tw11Ьt'1 uwhuw(iwtf,wчtl.Ьt 
utiшJu wши1шuuw(i ршфfl 1шфntunч.: UшцшJй 11w 1/1 pwgшnшo ш111 
gntgшG/12\1 nr,nzoшu wGhrшd'b2u1ntiэJnLG[! Lt tt'I Gu!:iuшgGntt1 1)(1Ш 
G2шGшцnt(ЭJПLU�: Swtnwuuщ(i рwфр tч1wцwu pl:i('IПLpjntU[! ШJU 
flriwчflбшцu t. Df1P hшU1чшСФ2fl zwtn Ч,ПJ;!/1 Lt 2wm tlЬO WJ1dbpGbf'I[! 
hwuh1Jwtлw6 hщt1wl.jgnLpJWG hfнЮшчwО qwCrqцwoj'\ Wfldb.QCibf\flG' 
цwnn11 bu щw1uwuшцnrtf.l:iL qnнn щш1Лшhшцш(J flriwцrбw4utrшt.1.: 
Оrфuшц' IЛЧJШL hwuwцgntpJntU(! чш11n11 t ЩWflПLGш4Ьt ШJС UПLJ­
(jщ(blщ(j hшu,цшuf12Gl:i11nt.1. odu\qш6 hwuwцgntpJшG upwt[npubn: 
UJ11Щflup qbЩj?bj1ПLй 1.ЛШU1Ш(ЬlшG ршф[! U1Wtflu t hwtnцшGflzfl Wf}: 
6шmцш6 mw1.nwOowu шl)щttнлnщwG, !А iP hwt1wщwU1wuf'uwGщt1 
UПf11JWL iwtf,bptiu: Uщ щwtnбш12nt.J. uflu11.t ЩЩIЛШUUWU pwфf1 nrnzb­
ш wGhflwdbzin t hwuwtigntpJntCrQ uщppbt шunowl ritimwrцntL!Cib­
flf\9: �bU1Ltшpшf1, phl.i mшmwMwG РWЧЧ:! hш1.Лцwuf12'1 wrdt.gubr,\1 
gпцшОПL!ЭJШU чwri1.tn11 gntgwQJ12 t. WJUПLhWUl}bf'l6 1'1 pGщpwqnnLU 
IЛWLЛШUПLU[! uщш11\111.(Ь11щnц: 

Ul12fl[j qow1J1CI 2ь11.nн1: Sw11шmbuwl.tntpJшfi tlbntnLontpJшu hш­
uw11 wuhrшctl::i2tn t gntgшGJ12, n11G wnmшgnt\1 ol..iwфntuч.шo hwщ­
цwuf'zti J!ПLПfl IЛШLПШUПLUUl::i!1[! IL mw l'}flW IJUl1hWG{'lwgunq p.GПLpw­
q.fЧЧ:!: �uwфntutl.nfl hшmцwuj12J't 11Ьщршu щЬmр t pnLJtWLnflhL, nr 
hwйшцgшрJшG JШLПfl utiшч.n11ul:i11u. ШJL hшц_шuшr щшJйwGGbr,ntu, 
111bqf1 Lt dwi.1шuш\.tti ПUfЭWQJ?ПLU ntul::iuш(j QW['lq.шgйшG nrnzw�/1 
йpшщl::iuw\.j ub6ПLjЭJПtU: 

Sr,wdшpwuwцwu t, npщbu ШJqщf'Jutiu щw1'1шuwцшGn11bG пu-
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t
•, f'tlbL hw. 1114wCiti2tl r:mLnfl wrctl:ieCibpp ut,Qp01], ewGlt n11 WJU n1rn2w­

twttinq 1bqnewgunul t Ulwtnwhwl(wO 2tinnulfil:ip{! bplrnqp~ qwr­
gllwfi oppGwtwi.tTmp1mupg: U~2'1fill wpmwgntnul t mru,lwo hw­
~gntpJwti uriw\,\.n[IGbr\1 hwilwubnmpJwCi Ln\1Ul'14 iwttin: 
UwltwJCi qn1mp1wu U1WJllwfifib11Q n(ln2w4ti wu111tit'.iwuml 111wr­

pbp4.nul bCi hwllwltgmpJWfi w12wG6pfi unwtlnrutmti qw(lqwgnu.'ipg, 
flu1G t,p WQ.llbgnLp)OlUU t pn11.Gmll hwLnltwCifl2fl wpdb~ub(lj, qpw: 
Ut,2flu llbOnq~JntOO wrnnwgntntu t W.)T} up2tlG UIWJllwOn: =tbrnltw­
pwp, ll\12j,GG nu~mGl\_nul t n('IUll:iU owupmpJWG 4bCn.npn(J, npp 2nlfl2Q 
u,bnt, t mGbunul LnwtnwGmuu m hwml{wfiti2ti wndteOtpp gp4w6mpJmCin: 

SwtnwOmuCibpfl nG11hwfipwgllwO hwiiwr wuhnwctb2tn t qt11lhL 
ll'12tiu ub6mp)WU ubpn11flG, (!Uln WJllU tti0111pbL LOWU'IWUnlllubpp ufl­
vflG llb6mpJmCiQ: UJ'ltilPUP uJ)~pun \1n~tlnlll t llp2pG qOw1tiu zb11.nul 
( d ), np(! hw2tlw11Ltl,lnul t n(lUIGU tlp2\1G ptlwpwOwl(wOtig ( x) wGhw­
U1wltwG w11ctbpul:i11tl (Xi) nLCibgwo 2t:H1m\lOh1''1 pwgw11~w~ wpdbefib­
flli (ewup nn hwmtiwOti2ti wCihwU1w4wu wpctbp0b(1\1 titi2flu wrHtb­
ellg mubgw6 zl:iqnulGbpp q.muw11n hwl,lwuwp t qpnJp) tlf12f1GCJ: 

'l)wpq ll~2fl(j q.owi~O 21111.nulo nnn2t.1.mu t 
n 
'2::lx;-x:I 

d:::.;_..j:::.;....1 __ 

n 

pwuwolinl,l. f1u4 tizmtwo llMflG q6w1tiu 2lirimt10 
n 
Z:lxi -xi f; 

d=.:..i"'.:..-1 __ _ 

(5.7) 

(5.8) 

pw(h.u?ilanq: 
U'12f'lO Q6UJJ}10 2b11mtln tnwtpu t hwawl.jgmpJwfi wpctbpCibpp 

9f\llw6mpJwG wumfleiwCifl oCiqhwCirwgGnri pCimpwqf'lflo: 
011t,Gw~- mCibGp hbtnLJWL mlt,wtCihpQ hwgwhwtn\11.iWJt,G \tnLL­

U'\nL(1Wfihpt, pbflpwtnl\mpJwfi li 9wG4w6 uw~bntrnli ll,bpwpbpJWL 

(mb'u wrumuw4 5.2): 



UrunLuwц 5.2 
=lwgwhwuфl.fwJJ10 t,ntt mntpwOl:irФ pbp�wml.(ntpJnLO[! 

Phriew- 8wliqw6 U'/11!W�WJJ?fl LПl{ПL"JПLli d'w�b('lhUI! 
(g/hw) (hw) \4bliin('lnlin x1f; \х; -xj jx, -xjfi 

х� 
Xi t, 1 

u 1 2 3 4 5 

9 -11 6 10 60 6 36 
11-13 13 12 156 4 52 

13-15 17 14 238 2 34 

15-17 30 16 480 о о 

17-19 15 18 270 2 30 

19-21 11 20 220 4 44 
21-23 8 22 176 6 48 

Cuip.ul1b(j[! 100 1600 244 

�шiibuшiлbtnц utiotiu qoшJtiG 2ьrintl111 hшiлцw(Ф2ti ut,ot,fi шrittь-

1� hЬал, tлbu(inLl.1 b(i,J?, n11 WJ(i uЬо !t. IЛWllPb(lL\.ПLl.1 t 11'1о/1(фg 13.56

hw-nч.: uzwGшцntu t' tn11ч.wo hшiiшцgnLpJnLG\1 hшiлцwCФ2ti Gцшiл­

dwiip hшuшutш t. tiuц 11/'lotiGП' tn/1щ/1Lt: 
UJUЩ/1UПЦ, UflO/lfi q6ШJflG zl:щnLL'i[! hwuшl.jgntpJnLCinLl.1 IЛWLflU t

hwtлtiшrф2/1 iлwtлwGt1wu wutnpбш(jf1 n011hwQ11wgfinri. pfintpwq/1(111:

U�2tiu q.6wJtiG zbrt_UWU hw24.wptiuw(i dwowfiwц pnLJl t IЛ(ll.\.ПLI.I wG­

бzaлn цэJnLu' 11wpl:н.1waлt,Ltwцw(i qn116nrt_ntpJWU iлbuwu4Jnt(фg.

tuwtutлl.\.ПLO bli hw(i('lwhwzч.ti 0111:iu,J?Gb11n: lfwpbuwiлtitinuub(lU ПL

Lttiбwцwq/1[\Ubll(! Щ\ПUПL11 ttiu 1.ЛWIЛWUПLl1(! q(iwhwmbtnL WJL bqw­

Qwцub('I, »ш[ф np qnf16 ntCit:фu 1.'фwJG 11/"lwl.JwG ub6ntpJntGGb/"lt'I hbtл

h qtлwCi zwiл щw11q l.1/1ong· pnLП[\ 2Ьrintl.lGb[1[! J!W('IO(lwgCitt eшnw­

цntuf'I: UJU uniлbgnLU[! hbtnW(}WJПLU hwuq.bgpbg q.t,mwчwG йЬ6 W(\­

f'I.JПLUJ?Gbrф: "lwpqt.l.nLU t. пр 2briшu(ib11/'1 b/"IL!f1П1111 wutn/1бшuti oq.­

aлшqnp6nLl.1(1 (tnwmwGuwG {!CiqhwupшgGnf\ gшgwfi/1211 hw2t1.w111.Jb­

LПL hшuш11) nt0/1 шnwGauшhшiлt.(ntpJntfifib11. nrinGg h}luwfJ tl.riш hb­

mwq.wJnLй 112wццbgflti hbtnwqniлowti tinri ubpn11ub11: Utnwgч.wo

tлшtnшGl1wu !ШФ[! wtit.1.wfiцbg 11tiuщb11utiш. nn(! l..t fi2wuw4цbg О

цwu а 2-ntl.: 
'l-ftuщl:ipuftwO hшt1wцgnLpJшG wGhwiлшl.jw(i wpdbpйb11'1 llfl�Ф-

Gpg nLCibgш6 zbf\ПLl1fib(1\1 ewnw4nLupGb11ti 11'12tiuu t: UJO hш2цw11ч­

t{ntl1 t ЩW(Щ ЦШU Ц211ЦШ0 rwuщb(1UflWJfl pш(iш3ubf1nt.[ I.\WtuЦ,ШO

utiqpfiwцw(i UlЧJWtGbritig: ч.tiбwцшqrinLJЭJШG щrwчtnflL!WJПLl1 hw­

бшtu b(i oq.u11,lnLl1 f\.\"tUЩb(1U/'IШJP9 (gpqшontpJПtfin uti2'1fi ш11аЬе'1

znt/121]) u 11/1oflG pwnшt(nLUWJ/'l[i zb1'1.ПLl1pg (а): '111wG» LWJUП(lhu titi­

pшnц ntl.'i b(i ч.ttбwцшq11wцш(i tJ.bJ1LПLOПLPJПLtifibpnL11 Li UШUUШЦП(lШ•

щЬu шqqwJtiD hш2flt.1.ubpfl hwt1шцw11q.шu: 
�tul.'ipшцn11цw6 щwriq tlflбwцшq.pшl.Jwfi 2ШJ1!1h 11bщ»n L1.'i ritiu-

щbrшflwG nппzц_шй t hbtnu.JWL pwGw�l..tnц· 
n 

L(x;-x)2

о2 н (5.9) 

tul1pwLf.n11t.1.ш6 цwt1 pш2tuuшG 2ш11»r l'\,DЩJ?ПLl.1 ч2шtшо J'J.fluщb11-

uflш(i nt(ф hbtnuJШL tnbu»п'

L(x j -х)2 ti 
02 .:..1"'

,..:_
1 __ _ (5.10) 
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I I I 

I I I 
U11Jmuw4jl llllLJWllib11p hpllwf.i L{11w n11n2bL ll'12'1G q.owJflG 2bfltlwC. 

W(ldbJ;?[F 
Uti2'1Ci q.6wJj10 zbrillwC. hw2t.1.wp4t1wli WLQ.nflpptl[! hbl.llL.JwtG t. 

1. U u1muw4fl UllLJWLGb11ml n11n2nul bGp llj,2w4wJpj, ljbutnnnGj, 
w11dtpn (Xi) l..t q.i,wugnul W11Jmuw4p 2-1111 uJmQwl.jmil; 

2. Oi,nzmtl b£iJ;? llp2w4WJJ;?bpp 4bQuipnuGbpfl w(l<tbJ;?Ubi,jl ( x1) L. 
hwtlwuiwuiwujuwCi hw6wjuw4wGnLpJmOCibpp (fi) Wf1lllW'l11JWt Gb110 
(uJmliw~ 3) L. q.nulw11nu.l: UIJIWCinul bCi!f l:x1~ =1600 : 

1w24.wp4mll bCiJ;? tlt,2'1Cin 4211t.lw6 llj12pfi ptlwpw Ciw4wCip pw­
uwl>li.mf 

x= Lx';f; = 1600 = 16 (g/hw): 
Lfi 100 

3. Q.6wJt,fi zb'l.ml.ln hwzt1.w111.JbtnL hwllwp q.lll Cimll bCi,e hwtn4w­
Cij,zj1 ll'12w4wJJ;?bf1'1 1.JbCitnpnCi(ibpp ll'12f1Cilig mCibgwo 2b11nL\'iGl:ipj1 
pwgwpow4 wpdbJ;?Cil::inC! (uJnLCiwl.J 4): 

4. 1wz4.wpljnLtl blip zb11nullibpjl pwgwpdwl.j w11ctbpCib11fl li. 
1111wug hwl.lwuiwwwutuwG hwCiwfuwljwCimpJnLCifibpp wpLnW'll1JWL­
(ibfl'1 q.nulwnn (uJmCiwlj 5): Pbnl{wo OflpCiw4nul wJfi hwtl.wuwp t 
244-p: 

Ufl2'1Ci q.6wJp0 zbqnu:I[! ltl.jwqup 

d = k I x1 - x I ti = 244 = 2.44 : 
1)i 100 
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n 

n 

= 



'1-fluщt;i1uflwJf1 pwGw6ltnt11 hшzчшf1ЦЧПL11 bli l1fl2f1G Шfld"bpflg wG­
hшtnш4wG wnab,gGbr,fl zbJ1nt1.Юb11\'I bn4rn1111 wuuфбwGGbfl[! (gw-
11w4nшf1Gbf1[!): 1btnl.iwpwri' q.ntl1w11btf1Gbf1[! pwgwuw4wG ibG, lt nn­

_pw(i ub6 bG ШJ'1 2t11.ntl1Gbrio, wJG2wG 11Ь6 4tf1Gfl 11fluщbr,uflwG, lt 
hш4шnш4r:!" nriышG uЬ6 t фuщbriuflшJ\'I wr<tbp[!, WJGpw(i 11Ь6 bG 
ЩШtnшhш4шG 11Ь6nLpJw(j wr,d"bpubrifl 2b'l.ПLUUbJ1[! uf12�Gflg, WJ­
ufl(ip(i' WJG_pw(j tt 1.1Ь6 t 9/lt./.Ш6ntpJntG[!: 

l"\.fluЩbfluflwJt1 hшzt{wf14[! (!UU1 (5.10) pwGw6ltfl' 4WJ1bL� t ЩШ/1-
qbgGbt: S2w(ifl Пfl. 

n n 

I:(xi -х)2 f; = I:(x;2-2xix +x2)f; =
i=1 i=1 

n n n n n n 

= Ix/ tj -2:x:rxi tj +x 2:r tj == I:x/ t; -2:х ·x_It, +x2I t, =
i=1 i=1 i=1 i=1 i=1 i=1 

шщш· 

n n 
= "х-2 f -х2 " f, � 1 1 � Jt 

i=1 i=1 

n n 

_It, It, 
i=1 1=1 

(5.11) 

f"\.�uщbriu�w(i hшzчшri4btflu 2ШLП 11bщpbrinL1.1 hшr,11шri t OQ.LПЧbL 
ршGш6t... (5.11 Hg: l"\.fluщbriuflwJfl hшzчшг�4о 4wrbLfl t ЩW[lqbgGbt. 
ЬрЬ ntGbGQ hwt{wuwri l1f12шцшшbrint./. pшztul1шu zшrы. oq.tni.lntl1 
ЬGы щшJl.1шGш4шG qrinJfl hwzt./.wn411шG b11.шGwцflg (unl1bGtnGЬrФ 
Ь11.wGш4): Um ubpn11�G 11f111btnt hwl1wri wuhriшabztn t f111шGщ 11flu­
щbnuflwJf1 11wpbl1wtnf14w4wG hwiл4ntpJntGGbno: 

'1fluщt;puflwJf1 11wphl1wuф�ш�w(i hшm�nLpJnLCiCit;pп 

1. 1WUIЛШLППLG 11Ь6ntpJw(j '1flUЩbГ\UflWCi hШЧШUШfl t qj1ПJfl.

а;=О: (5.12) 

2. ЬрЬ hwiлцwGflz� wri<tbpGbfl[! фnыriwgGbGp ufll...Cint Ju а hwu­
iлwiлntG pчnt{, шщш 11fluщbriuflw1fl uЬ6ntpJПLU[! tIOnt1] t wGфnфntu. 

а;1_8 
- а�: (5.13) 
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Uщшgn1Jg. 

а
2 I:Hx1 -а)-(х-а)]2 f; = l:[x; -а-х +а)]2 f; =а�:
Хj-Э _If; Lf; 

uzшGw4ntl1 t' zb11.t1wu pwnw4nшf1Gbrifl 11f12\'IG[! 4шribtfl t hwz­
t./.wr4Ьt Пi 11flwJG [!ULП hш1.Л4wGfl2fl mrчw6 wri<tbplibri�. WJLl.t [!ULП

1111wGg zbqntl1Gbnfl nribl hwш.nшmntG Pt./.flg:
З. ЬрЬ hwu,4wGf12\'I wGhwuiw4wG wr,d"bpGbri[! pw�GbGp nribl а

hwuuiwtnпtu pt./.fl, шщш 11fluщbruflwG 4ФnыnшGш а шGq.wu, tiuц
l1flof1G pwnw4nшwJ�Ci zb11.n1l1[!' а wGq.wl1.

UщwgntJg. 

2 
axla 

2 1 2 . 
axla =-2 аха 

_ С2 _ � 1 
2 =.2. а :

axla -vax1a - а2 ах а х 

(5.14) 

uzwGwцnLu t· hwuiцwGflz\'I pntnri wri<tbpubfl(! 4шf1bL\'I t pw<twCibL 
nril.tt hWULПWLППLU РЧ� чrш. hшzчшrцЬL l.1\'12\'IG ышnw4nшw1tiG zb­
'1.ПLl1[!, WJCinthbu,lt ршq11ШЩШU14ЬL hWULПWU1ПLU РЧПЧ. 

ах = аа xla: (5.15) 

4. ЬрЬ zb11.l1wli pwnw4шunt l1f12flG[! hwzt{wri4bL gwG4wgw6 а
ub6ntpJnt(фg, nrio nnnzwцti iШФnt./. mwri12Ьrt{n1 u t uti2flG pt{wpw­

GwцwGflg ( х ). шщш ш1G uflztп 11Ь6 t l.1f12\'IG pt{wpwGw4wGflg ntGb­
gw6 zb11.l1w(i pwnwцnшnt tl\'12�G\'lg. 

UщшgntJg. 
а;> а;, (xi -а)2 

> (xi - х)2 (5.16) 

"(х.-а)2 f. I:[(x.-x)+(x-a)]
2 

� 
( )2 L, r 1 1 = 
xi -а = 

I:tj .I.� 

= .I(x,-x)
2 f

1 + 2(x-a).I(x1 -x)f1 + .I(x-a)
2 

�,

.I� .I� .I� 
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a2 =x 2 -2 -x . 

-·-------



ыш(ф П(l L (x i -х) fi = о (t'i�o�(j рLl,шршGш4шG� hшLЛ4ni.pJПLG), 
шщш 4uLЛшGшGы' 

L (xi-а)
2 

f. = L (xi-xYt. + (х _ а)2
Lti Lt. 
'°(х.-а)

2 f. 2 2k.J • • = ах + (х - а) 

Lti 

а; = а� + (х -а)
2 

'11ш11qLl,шt'i t, п11 а t'il:i6nLpJnLG�g 2l:i11.t'iшG ыш11ш4nLu�Gl:i11� t'i�2�G[! 
(х -а)2 -пч t'il:i6 t t'i�2�G pLl,шpшGш4шG�g шGl:igш6 2l:i11.t'iшG ыш11ш-
4пш�Gl:i11� t'i�2�G�g. ШJU�GыG' 

п 

L (:х 1 -а)
2 

ti 
а�= i=1 -(х - а)2 : (5.17) 

п 

Lt· 
i=1 1 

1.J2шGш4шu t' t'i�2�G�g hш2чш114Ll.ш6 11�uщl:i11u�ш(j U�2LЛ �ПЕ(l t
gшG4шgш6 ШJL t'il:i6nLpJПLG�g hш2чш114чш6 11�uщl:i11u�ШJ�g. ШJ­
u�(jы(j' GLl,шqшqnчGG t: 

bpl:i (5.17) pшGш�LLnLl.'i LЛl:i11.ш1111l:iGы а = О, 4uLЛшGшGы' 

а�= х2 
-х

2
, (5.17.1) 

4шu 

2 _ L Х1
2 

f. -(L Х1 � )
2 

• 
ах - L� L� . 

11:iLЛLLшpш11' 2l:i11.t'iш(j ыш11ш4пш�Gl:i11� t'i�2�G[! hшLl,шuш11 t hшLЛ-
4шG�2� ш11ctl:iыGl:i11� ыш11ш4пш�Gl:i11� t'i�2�G� LL hшLЛ4шG�2� ш11ctl:iы­
Gl:i11� t'i�2�G� ыш11ш4пшnL LЛШ(lpl:i11nLJЭJШG[!: 

l).�uщl::i[1U�WJ� hwzl.{w[14(! ЩW[1qbgl.{WO Gf\WUW4nl.{: bpl:i
LЛ(1Ll,Ш6 t hшLl,ШUШ(1ШUl:i6 U�2Ш4ШJЕl:i(1ПЧ U�2Ш4ШJEШJ�(j J:!W2fut'iш(j 
2Ш(1Е LL щшhшG2Ll,ПLl.'i t hш2чш1141:iL 11�uщl:i11u�ш(j, шGh11шctl:i2LЛ t

OQLЛЧl:iL Ll.l:i112�G�u hшLЛ4ПLJЭJПLGGl:i11�g: 1ш2чш114[! 4ш111:iL� t 4ШLЛШ­
(11:iL щш11ql:igLl,ш6 l:i11.шGш4nL1,' oqLЛLl.1:iLПЧ nt pl:i Х; (i=1, 2, 3, ... , п)
u4qpGш4шG, ШJL Gn11 LЛШ(lpl:i11ш4Gl:i11�9· 
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(5.18) 

П[1LЛl:i'l.. а LL k-(j hшULЛШLЛПLG l:i(j: 
1шl1ш�шJG t'i�2�G рL1,шршGш4шG� LL r1.tшщl:i11фшJ� hшLЛ4ПLJЭJПLGGl:i11�· 

_ X i -а Х-а U=--=--
k k 

2 2 

2 2 ах-а ах lL а =а =--=-,u х-а k2 k2 

x=uk+a 

а2 =k2 a2 
х u 

(5.19) 

(5.20) 

(5.19.1) 
(5.20.1) 

1ш2ч� ш11Gl:iLПЧ (5.17) lL (5.19) pш(jw�LLl:i(l[!, [!ULЛ (5.20.1 )-�
ULЛШGПLl.'i l:iGы hl:iLЛlLJШL pшGш�lL[!' 

�=k2(u2-ti2) =k2u2-k2u2 =k2u2-k2(
x �ау =k2u2-(x-a)2, (5.21)

S1:i11.ш1111l:iLПЧ u -� LL u2
-� ш11ctl:iыGl:i11[! (5.19.1) LL (5.21) pшGш�LLl:i­

(lПLl.'i 1 4uLЛшGшGы' 

L U · f. L(i -а
),� . 

х = 1 
' k + а 1,wu х = k k + а · (5.22) 

Lt1 

ч 
Lt1 

' 

L(>ч-а
)

2 

а2 = LU� fi k2 -(х- а)2 4шu а: -k-
� 1<2-(х-а\2 (5.23)

х Lfi х L� I 

П(lLЛl:i'l.' k-(j u�2ш4шш� LШJGПLJЭJПLGG t, 
a-(j' ЩШJl.'iшGш4шG q11nG, LL uпчп11шрш11 [!GLЛ(lLl,ПLU t ШJG t'i�-
2ш4wJE� 41:iGLЛ(lПG� ш11ctl:iE[!, П(l� hшбшfuш4шGnLpJnLG[! t'il:i-
6шqnLJGG t: 

Unt'il:iGLЛGl:i11� l:i11.шGш4nLI. t'i�o�G рLl,шршGш4шG� LL 11�uщl:i11u�шJ�
hш2чш114Gl:i(1[! 4ШLЛШ(1ЧПLU l:i(j (5.22) li (5.23) pшGш�LLl:i11ni.t: 

О11�Gш4' п11ш4� hl:iLЛшqnLЛl.'iш(j GщшLЛш4nч �l:i11Gw114ПLJЭJПLGПLl.'i
uLЛnщLl.l:iL l:i(j 100 111:iLЛШLGl:i11 (w1111JnLGEGl:i(1[! LЛl:i'u Ш'l.JПLUШ4 5.3-шt'i): 
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nrunbrf 

X· -a 
U1=-•­k I 

k 

- Iu.f, - '°'u2, 
U =--1_1 I.,_ 2 "-, i I, 

Lfi u =D: 



1

.

1

U'l.JПLUW\.t 5.3

'1ЬtлшLоьгФ 
tul1pbp(j 

(!UIЛ 4zn!i 40·50 50-60 60-70 70-80 80-90 90-100 100-110 110-120

(�) 

'1btлWLObr,!i 
FФtl.!! 4 6 10 16 24 20 12 8 

U11.Jnшwцr LnЧJWLGbrф hrtiwu ЧГIW n11n2buQ 11ruщb11urwu «tin­
tibumubrir» b11.шuwчnt.{: 

LПLOПLtI. h.Ju1111r LПL6tiwu hwtiw(1 чwqtibue hbmli.JШL hw2чw11чw­
Jru WllJПLUWЧ[! (5.3.1 ). 

UrJ.JПLUWЧ 5.3.1
l}.f\uщtnuf\wJf\ hwzt1.w11ч1J «йnйtQmQtrФ>> tri.wQwчпч 

fi х' х1 -а
Х1 -а 

( 
х; -а)2 ( х; ;

a)fi ( 
х;; 

а)2 fi Xi 1 k k 
1 2 3 4 5 6 7 8 

40-50 4 45 -40 -4 16 -16 64 

50-60 6 55 -30 -3 9 -18 54 
60-70 10 65 -20 -2 4 -20 40 

70-80 16 75 -10 -1 1 -16 16 

80-90 24 85 о о о о о 
90-100 20 95 10 1 1 20 20 

100-110 12 105 20 2 4 24 48 

110-120 8 115 30 3 9 24 72 

COri. 100 -2 314 

1. U11woru hb11pru wQh11wd'b2m t n11n2bt tirowцwJebrir чbQm-
11nuub11r w11d'beub11[! ( х( ), nrinu.e hшt.{шuшri bG tiroшчшJ.ebrir umn-
rirG li. t.J.brirG uшhtiwGGbrir чruшqшtiш11GbJ1rG. w11ш2rG tirошчшшr
hшtiwri ШJU hшt.{wuшri t (40+50):2=45, bJlЧl1ПJ111r' (50+60):2 = 55 li.
WJLG: Umwgt.{w6 ш1111JnLG.eub11[! qJlшugnLti bG.e uJnLGшч 3-шti: 

2. QumrinLti bGQ ЩWJtiwGwчшG tirorG[!' а = 85 li. tiroшчwшr LШJ­
UПLPJПLG[!' k =1 0: 

З. nrinzшti bGQ tiroшчwJ.Er чbGm11nGr li. щшJtiшGшчшu tirorGr
mw11pb11шpJnLGGb11[! (uJ ПLGшч 4 ): 

4. UJПLUШЧ 4-r Шfll'}JПLU,EGb11[! pшd'шuПLti bGQ tiroшчwJer LWJUПL­
PJШU (k = 1 О) ЧflW li. W[ЩJПLUQUbfl[! qriшugПLti UJПLUШЧ 5-nLti: 

5. UJПLUWЦ 5-r Шlll'}JПLU,EUbfl[! pw11�11шguПLti bG.e ешnшчпшr
(UJПLUШЧ 6): 

6. Vroru рl{шрwuшчшG[! n11n2btПL hшtiwri (tintibGmGbrф brtшGш­
чnt.{) hw6шJ-uшчшuПLpJWU ш11ctb,Eubf1[! (UJПL(jШЧ 2) pwqtiWЩШLnЧПLti
bue UJПLUШЧ 5-r hшtiwщwmшutuшu WJld'beubrinч (UJПLUШЧ 7) li.
qшtiшrinLti' 
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х. -а 
( ' ) L, � (=-2;

tiroru рl{шршuшцwGо'

"(< -a)f. 
LJ k 1 -2 

х= · k + а =-·10+85=84.8 qriwti:
I,( 100 

7. '1ruщbriurшG hш2чш11чЬtПL hwtiwri hwбwtuwчwuПLpJWU w11-
d'b,EGb11[! (uJnLuwч 2) pwq tiwщшmчnLti bG.e UJПLuwч 6-1\ hwtiwщw­
mwuJ-uwG w11d'bQub11nч (UJПLUWЧ 8), li. Ш1111JПLUQUbJl[! qnLtiwriшti' 

L( х; ;
а

)2 f
i 

=314:

Umwgt.{w6 1.ЛЧJШtUЬJlПЧ hw2чw114nLti bue 11ruщbriurwu tintibu1.Л­
Gb11r bl'\wQwцnt.{' 

I:( х[-а)2 f
о2 = k 1 -k2 -(x-a}2=314.102 -(84.8-85)2 =313.96:

I: ti 

100 

П11п2 11ЬщеЬ11пн1, ьrip tirowчwJQbflr QWUWЦO цЬQIЛ t, UЩWIЛW­
чwhwritiwri t tib\?1Лb'1.r tirOWЧWJ.Er ЦbULЛГIПUU [!Ql'}nL(jbt ПГIЩЬU ЩWJ­
tiWUWЧШU qrin, umwgl{nLti t urtibl.ЛJlrЧ hwtiwчwriq, ПJlr hw2чwriч­
(jbJ1G wt.J.btr l'}JПLflru bu: 

U'f\5ф(j pW11W\.tПLUWJf\(j zbqПLй (О'): ч.rбшцшqf1WЧШ(j 2Wl1.Er
wtibGwpun11n2ri gnLgwur21:! tiroru ,EW11WЧПLUWJru 2bJ'lПLtiG t, ПJlO 
QПLJQ t mшt.ru hw1.Лчwur2r WJld'bQGbrir g11t.{w6nLpJnL(jO tiroru WJl­
d'b.er 2ПL110[!: trip QllПLti[! �ПQfl t, hwtiwцgnLpJWU hWIЛЦWGf\zr Wll·
ctb.eubJl[! J-utipt.{w6 bG tiroru Шfld'b.er 2ПLJ10[!, li. hwцшnшч[!, bJlp
QllПLtiQ tib6 t, hwtiwчgПLpJWU hw1.Лчwur2r wrid'bQUbflO tutipl{w6 tbG
tiroru WГ1UbQr 2ПL1120 li. 1.ЛWLЛWUПLti[! tib6 t: 

VrorG QW11WЧПLUWJru 2b11.tiw(j oqmшqn116ПLti[! huw11wчn11nL-
PJПL(j t IЛWtru LПL6btnL IЛWJlpbri tuG11rJ1Qbri: UJuщbu, oriruwц' cr gnL­
gwQr21:! oq.mwqnJ16l{nLti t WJGщrur UWJ1.Eb111\. qn116reub11r li. LШРП­
(1WIЛП11 tibpn11ub11r Ozl.ЛПLpJШU !Ш�tiwu hwtiw(1, ПJlПUg oqGПLpJWtip
чwqtiПLti b(j tiw1111чwGg �фqrчшчшu qwriqwgtiw(j UIЛWUl'}Wlll.Л(jb­
Jl[!: Vroru .ewnwчnшwJr(j zbriшtiu oqmwq.n116l{nLti t umnщr! li.
�n11�ш11w11шчшG J-utipbrinLti UI.Лwgt.{w6 [!ULnflWU,EWJrG hwtiwцgПL­
pJПLUUbJlr hbmwqn1.ЛnLpJПLQGb11nLti tirorG utuшш ПJ1n2btПL, hbl.ЛW­
qnl.ЛПLPJWG Wlll'}JПLUQUbJlO (ЬрЬ l'}JlWUQ рЬ(11.{Ш6 bG tiroru w11d'b,EGb-
11nч) quwhwl.ЛbtПL UЩWIЛWЧПL.{: Vroru QWl1WЦПLUWJru 2bfl.ПLti[! wu-
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ч.шGшцwu otonLpJntG t, n11G WfltnWltщJU1Ч.ntt'i t unLJG 1шljlt'iшu otiш­
ч.n11Gb11nч., flG! Li hwoшцgntpJwG wGqwoGbf'l(:J: Ufl�фG eшnwцnшw­
J/lfi 2b11,ntt1[! цшt1 щnwG11шrU1 21:щntt1Q G2wGw4nto bG а -nl{: 

Щ12f1С. J?Шf1ШЦПLUWJ/lfi 2b11,nLt'i[! hшt1шuш11 t f!Шf1ШЦПLU/1 Шf10WU1 
ryшщbruflwJflg: UJG ЦWf\Пfl t LflGbL щшг,q (5.24) l..i ц2nчw6 (5.25): 

(5.24) 

(5.25) 

ut12flG ewnwцntuWJ/lG 2b11,ntt1[! hw t'iшцgntpJnLGntt'i wгнtteGbг,t, 
1.ЛШU1ШСit1ш(i 1шl.flbrф QG/'].hwC.rшgun11, pGnLpшq.11f11G t, ПГ1[! U/12U1 
t1t6 t t1'12'1G q.t'lwJ/1G 2brtntuflg· [!UU1 t'it,2/lG t'ib6ntpJшG hшmцшрJшСi 
uwd"n11flmшrntpJwG: ЬрЬ фwшлшgfl pw2/"untt'i[! untn t Gnruшt 
pwztuuwG[]' t1flo/1G f!W11WЦПLUWJtiG 2b11.uwG l..i utiotiG q.6шJt1G zbri.ow [i 
ufloli q.nJntpjПLU ntGti unt"nшt.J.n11 hшrшptrшчgntpjntG d:::: 0.8 а
цшu а = 1 .25 d : 

Uti�ФG pwnшцntuwJflG 2t:щn1uo цшг,Linr qbr t цшmшг,ntt1 pш2tu­
uшfl 2шr�ФrФ t.J.brLnt6ntpjntGntu: 1.JnrtituL pw2tuuwG hшuwr qnJПL­
PJПLU ntG/1 ц,ntuwf1.шf1� цшщ 11/lotiG ышnшцшuшJ/lfl zЬгtйшG Li 11'1-
mwr,4nti1Gbrф f!tuGwцti utiot..: �ULЛ ШJ(].11" 

• х ±а uwhuшuGbf\Пtt'i q.tn0t.J.ntt1 t 0.683 цшu 68.3% t}/1LЛWf1-
4ntt1Gbrfl ешfiшц[I,

• х ±2cr uшht1шGGbr,ntt1" О. 954 цwt'i 95.4%,
• х ±Зсr uшhuwGGb[1n1u· 0.997 цшt'i 99. 7%:
qnflbfiшцwGnt u Q.f'\bpb 1bG hшuqtiщшu 2t11.n1uGbri. nrnG,E q.brш­

qшGgnLU b(j ±Зсr uшht'iwGGb('\[!: За iшФntl 2tri.ntU[! чwrin11. t ГJ.lt­
tnшnччЬL nг,щЬu шnшч_Ь[ hGшг,шч.nr[!: l)щ цn1tJ.ntt'i t bf\b.E uflq.t1шJfl 
цшfinG: 

OrflGwц· 11/llЛШflЦbG.e rфuщbflU/lШJti t.. utiotiG flШf1ШЦПLUWJt,G 
2b11uw(i hш2ч.шrчо IJUIЛ ,, щЬrnшчшG p1n12t:ф bцшt'inнnGbr/1 uш­
uflG рЬrц_ш6 hbtnliJWL U1ЧJWLGbflfl (и1Ь"u шrunшшч 5.4):
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Ul\)ПtUW� 5.4 

"lbmw'-!wG PJПLl!bl"I 
SwribPl"ILI.П b'-!WIInLmUbl'IП 

x i -х (х, - x)z (йtl'll1 rJ.1'1Wй) 
ш 1 2 3 

1997 126 �44 1936 
1998 168 -2 4 

1999 191 21 441 
2000 172 2 4 
2001 193 23 529 

CCin.ц.ii:i ЬОо 850 2914 
=JшztJ_шpц[! ЦШI.ЛWflЦПLU t hbU11..i.JWL J?WJlbflПЧ. 

w) nrinzntu bG.Q uцqpGwLjwu U1ЧJWtubr,ti iJtipflG pЧ,wpwGwцwG[I
(UJntGwц 1)

- LXi 850 
х =-- =-= 170 t11r11 rirшt1, 

n 5 
р) q.uiGntii 2bflnLt1fibf11J ( xi - х) Li q.riшGgnLI) щn1uшц 2-ntu. zb-

qntuGbrio pшrllriшgGntLi bG,E ышnшцnшt, (UJПLUWЦ 3) t. nrinznLt'i 
ri.riwGg q.nLUШf1[! (wJG hшчwuwfl t 2914-t,), 

q) utnwgqwo q.ПLUWГ,(! pшdwGbtnч hw1)w4gntpJШU uflwtlnrub­
f1'1 PЧti L\.rw· чurnшGwGв ГJ.tiuщb11ut,wG. 

а 2 = 2914 = 582.8.
5 

11) ГJ.tiuщbruflшJt,g ышnшцnшfl шf1t1wiл hwGbtnl\. urnшfinLt1 bG.Q
utiorG flШl1WЦПLUШJ/1Ci 2brJ.ПLU[!. 

О= �582,8 = 24,14 UH'lrJ. r]['шu: 
Sшu,ш(it'iшG шumt,бWCi[! LЛЧJШL hwuшчgntpJntGпtu ut,ot,G Шf1d"b­

flfl' 170 Ulf1ГJ. /'J.f\WUt"t hшubuwt11ntpJwtip 11Ь6 1t: '1-ш GzwGwLjntl1 t, nri 
hwuwцgшpJntG[! hшt'iwutш t: 

S Ш IЛW(iu w(i h W('IW pbf1WI.J Wfl gn LgWfi ttzCibpn 

,wrwpbriшчwG gntgwGf12C.brO hш2tJ.wrчbtflu' nrщbu hwubliw­
щntpJwG hflllE (!U1"1-ПLCitlntlJ t 11/loflG рчшршОшцшGо: ,wrwpbrшLtшG 
gщgшGf12Gbf1[! UU1WGПlll bu IЛШLЛWGt'iwG ршф[!, t'i/12/lG q.6wJtiG zb­
flПLiJ[! t. t'i/12/lG 9w11шцnшш1'1G 2tщnLt:!(! utiotiG pч_wpwGшцwGtiG hw­
rwpbf1bLnt.J.: '1-['IШUfl Wf1LЛШhШJtnчntt:! bG rnnцnuGb(lnlJ. чшt1 hwrшpb­
rшцwG t'iflwtlnflGbrnt.J. t. n1 t1tiw1G nrnznLt'i bG щwmwGtiшG hwubt1ш-
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mw4wG q.GwhwuinLU[!, wлLi. mщ�u bG hwuwubnnLpJwG pGnLpwq.�110: 
UП(1UWL pw2tuuwG[! UПLП pw2tuuw(j 2w11ob11� hшuwri hwt1w4gnL­

PJПLG[! hwuwriL\.nLu t hwuwutщ ЬрЬ mwmwGuwO q.n116w4�gGl:i110 
tbG q.briwqшGgnLu 33%-[!: 

Sшripbriшu bG mшu,шuuшG hbLПJWL hш11шрЬ11ш4шG gntgwu�2-
ubrio {G2wGw4nLl1 bG V-nt\). 

VR - ougftuшgftш;/1 Q.Пf10Шl//1шf 
RVR =-= · 100% : (5.26) 
х 

Sшmшlitlшli q.oш;ftli q.n{1oшf/ftg/J ( Vd )' 
d d

vd =-=·100% 4wu vd =-·100% : (5.27) 
х М0 

Qлri6Gw4wGnLu 2шu, hwбwtu oq.mwq.nгi6фLu t hw11wpb11w4шu 
LПWLПШGuw(i gnLgwGn20· t/.Шf1/7Шg/7шJ/7 Q.Пf10Шl//7g[J (V cr)' 

а 
v

o 
=-=-·100% , (5.28) 

х 

Ч.WГ1�Wg�WJ� q.nriaw4�g[! QПLJg t LПЩ�U, рЬ t1r2�0 Шfldbg� П0f1 
LПn4nu0 t 4wqunLu u�o�G gwnw4nшwJ�G 2b11nLL1[!: UJG hGш11wL\.n-
11ntpJnLO t ooaьnnLL1 L1�uJш0g hbLП hшl1Ьuшmbtnt LПШflpbri tw�n11ш-
4шGntpJntG ntGbgnq hwuw4gnLpJntOGb11� mшmwOnLuGbfl[! (mL\.Jшt 
qbщgntl1, 11nuщb11urшO u urorG gwnw4шuwJrG 2hllПLL1[! oq.LПW4Wfl 
tbG): 

l).�mш114bGg ШJ11 gnLgшG�20b11� ш11ctbgOb11� ub40wpwOntpJnt0[! 
u,(iu,buwq.�mw4шG hbmwqnmnLpJntOGb11nLu· 

ЬрЬ Va $ 33%, hшuw4gnLpJntO[! hwuwriцnLu t hшl1шubn, ШJ­
u�GgG' шGhwmш4wG ш11ctbgGb11� g11цw6nLpJПLG[! unonu wrictbg� 
2ПLГ12[! �ПQfl t, 

ЬрЬ Va > 33%-�g. hwuш4gПLpJПLU[! шGhшL1шubn t' 9(1ПLU[! L1�2n­
(j� 2ПLГ12[! Ub6 t: 

б2q.(1�LП hbLПШQПLППLPJПLGGbriПLu, ПflLПbll wn4ш ьо OpJb4LПrЧ 
tш�nL1Юbri, L\.шri�шg�wJ� q.nri6w4g� ш11сtЬgОЬГ1[! ubцGшpwGц,шu 
b(j hbLПUJШL 4briщ' 

Va $10% - hшuw4gПLpJПLG[! hwuшriL\.ПLU t hwl1шubn, 
Va

> 10% - hwuw4gnLpJПLU[! hwuwriL\.nLl1 t nt hwl1шubn: 
,wri4 t GzbL, nri oug�uшg�шJ� q.nri6w4�9[! 4wrin11. t L�GbL ub4�g 

t1b6: t,(jl L\.briwpbrinLU t LПWLПШ011w(j q.6wJnG Li. ttwri�wg�wJ� q.nri6ш-
4�g(jbri�O. 1111woo u�2LП �пыг� ьG uь4�g: 

QuLП W11.JПLUW4 5.4-n LПЧJWLUbГ1n' LПWU1W0UW0 hWГ1WpbflW4Ш0 
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gПLgwG�2Gb11G nLGbG hbLПli.JШL LПbUQ(!. 
VR 

= 39.4%, Vd= 10.82%, v
o 

= 14.2%: 

5.3. UJш(impw[iewJ�(i (wtmbp(iwm�I{) hwmlfw[i�z� 
11�uщtputJw(i 

nгinz 11ЬщQЬГ1ПLl1 wGhriwctb2LПnLpJПLU t wnwowOntu hwzчwri4b­
LПL WJL[!ULПГ1ШUQШJ�(j hшu,4шGn2� 11�uщb11u�wu: UJL[!ULПflШUQWJnG 
hwm4wur2� qbЩQПLU 11� b11Li.nLJPn hшО11Ьu q.wш pшgwnцntu t 11JПL­
u� hшG11bu q.wLnit: О11�Gш4' Wf1LПШJ1Г1WGQ� tunmшG[!, q.�mw4ш0 
wumrбwG nLGbgnf\Obri� u,п4пщ} pПLhbrintl1, w2tuwmwClj2[! [!UU1 
11wuGwq.�LППLpJwG, шJn 4шu % LШЧ 4w11 цwm, ntctbri цшu pnLJL Li. 
WJLO: 

ULLПbflGWLП�Ч hwtnцш(фz� wn4WJПLpJПLG[! G2шOw4цnLU t 1-пч. 
�u4 1111W pwgш4WJПLpJПLG[!. 0-nц: SщwL hшLП4wGn2G ПtGbgnri 11rш­
ЦПf1Ubfl� UWU[! 02wGш4bGQ р-пч. �u4 tПLObgnri u�wчп11GЬ11� uшuo' 
q-ПЦ, [!UI'} ПflПLu' р + q = 1:

,w2чw114bGQ WLIЛbflGШLП�Ч hwшцшО�2� U�O�U(! Li. 11�uщb11-
u�w(j' oq.tnЦbLПЧ UIЛПflU Gb114шJшgqш6 W11.JПLUШ4n IЛЧJШLGb11�g: 

Х1 fi xi f1 Х 1 -Х (х, -х)2 (x i -х)2 f1 

,щtл4wСфz� 
q2 pq2 

wn4wJntp- 1 р р 1 - р = q 
11ntOn 

,щtл4шG�z� 
pwgw4WJПL- о q о 0-р=-р р2 qp2 

l}IПLUП 

qntйwnп p+q р pq(p+q) 

ULU1bf1UWLП�Ч hwm4w0�2� 11�2�G wr,ctbQ[! n11n2qntu t ч2nцш6 
tl�o�G ptl,wpwGw4wG� pwGwoni( 

1-p+O·q 
хР 

= р: (5.29) 
p+q

UtLПbflGWLП�Ч hwu,4w0�2� 11�uщbriurwG nrin2чшu t hbLПUJWL 
ршОшаl�.пц· 

02 = (х1 - х)
2 

� = pq(p + q)
pq цшl1 а2 = р(1-р) (5.30)р � p+q р 

U1uщ�untl, wtmb11Gw1.n�q hwш4wu�2� q�uщbriu�wG hшqшuшri t 
llwu� u WJI'} t1WU(! urGtu ub4[! LГ1WgGn11 РЧn WГ1U1Wl'}Г1JШLrG' pq: 
UtmЬ110wtnrt! hшu,цшG�2r uno�G gшnw4nшшJ�(j 21:if'lПLU[! hшqш-
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LПWl"J.J1W J?[! 

"lwmriwuuф UJri рцnнt 
U11mwri11wйwut.11 W/1LЛW!l/1Wlip 

(hWLЛ) щf1mwlif1 funmwli 

1 420 280 140
2 380 290 90
3 400 330 70

QntйW/11! 1200 900 300
·-

G(lbp Ш(lLЛl�.Щ(lШLiWUb(lnLLi щrmw(ф W(lLЛWf1(1WUJ?r Lir�ф[j mnl•n-U[! hbtПL.JWL (j t Ч 
-- 280 + 290 + 330 900 р
- 420 + 380 + 400 = 1200 = О, 75 цwLi 75%,

ruц tunmwur Lir2ru[!' q = 1- р = 1-0,75 = 0,25 цшLi 25%:

h ,(
WLЛ(lW�LЛr W(lLЛWf1(1WUJ?r LЛbUWЦW(lW(l 4znr riruщbnuhw(jW'iШUW(l t 1• 1' 

2 О =pq=0,75·0,25=0.1875,
Lir2ru blWПWЦПLUWJru zbflПLLi[!' 

а =fpq = J0.1875 = 0.433,
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ЩWLЛ(lWULЛr W(11ЛWf1(1WUJ?r IЛbUWЦW(lW(l 4z11r ЧW(lrwgrwJr qn(l-
6шцrg[! рп11.w11цчw6 [!Uf1hWUПL(l W(lLЛWf1(1WUJ?r Lib2' 

а о 0,433 V= х ·100%=
р

·100%= О.
75 .100%=57,73%:

uzwuwцntLi t' nriwцr umnщLiwu Ub(lЦWJwgtJ.w6 W(11ЛWf1(1WUj?Ub­
(1[! LirWIЛW(l(l �b(i, Q(lПLLi[! Liroru W(ldbJ?r 2ПL(12[! Lib6 t: 

tQtn11nщtiw: tumrinщrwJr gntgwurz[!· Н(х)-[!, [!Uf1hWIЛ х щw-
mwhwцwu Lib6ntpJwu wunrinznLpJwu �wфu t. wJu hw4.wuw11 t'

n 

Н(х) = -L, Pn log2 Pn : (5.31)
i=1 

tUIЛ(lПЩrwu цwtutJ.w6 �t ЩШLЛШhШЦWU Lib6nLpJWU W(ldbj?Ub(lrg:
UJU W(llЛWhWJLЛЧПLLi t urwJU 1111wug hwчwuwцwuntpJПLUUb(lnч:
ЬрЬ РПLП(l LЛW(lpb(lWЦUb(l[! hw4.wuw11whwчwuwцwu bu, tumrin­
щrwu ЧLrur wnwtJ.bLWqПLJU[!: ЬрЬ РПLП(l LЛW(lpb(lWЦUb(l[!. pwgr Lib­
цrg. hwl{WUW(l b(i q11n1r. wщw tumrinщrwu hwчwuwri ЧLhur q(lПJh: 

ULLЛb(lUWIЛrЧ hwmцwurzr tumrinщrwu (n=2) hwчwuwriw­
hwчwuwцwu pwztuLiw(i (р=О,5) f1bЩj?ПLLi hwtJ.wuwri t Lirwчnrih.

Н(х) = - (0.5Jog2 0.5 + 0.5log2 0.5) = -1: 
Oriruwц' b11.wuwцr 11rmnLLiub11rg щwriqt.l.ntLi t. П(l nrinzwчr ЧWJ­

(lПLLi hntuhur 10-ru tnbrJ.ПLLiubri LrUbLПL hwчwuwцwuntpJПLU[! 0.6 t.
ruц arubLПLU[!' 0.4: 

UПLJU ЧWJ(lПLLi 11bцmbLipb11r 1 O-ru wuё\11L. qWLПL hwчwuwцwuПL­
PJПLU[! 0.15 t, OJПLU qWLПL hwtJ.wuwцwuntpJПLU[!' 0.65, ruц wnhw­
UW(lWЦ tnbrJ.ПLLiUb(l ahubLПL hWЧWUWЦWUПLPJПLU[!. 0.2 t: fffw(lqbuj?,
рЬ Пю(l oriчw bri.wuwцu t wчЬLr wun11n2: 

LПLOПLU. 1wzчw11цt.l.ntLi bu t.l.b11nu2JWL Ь(lЦПL 011ь11r bri.wuwцh tu­
LЛ(lnщrwub(l[!' 

Н(х 1) = - (0.6\og 2 0.6 + 0.4Iog2 0.4) = -0.97 PrP,
Н(х 2 ) =-(0.15log2 0.15+ 0.651og2 0.65+ 0.2log20.2) =-1.28 prp:
Н(х 2 )> Н(х 1 ). uzwuwцntLi t' 11bцmbLipb11h 10-ru bri.wuwцu wt.l.bLr

wun11n2 t. j?WU hnturur 10-ru:
ЬрЬ LЛbrJ.ntLiubri LrUbLПL цwLi ahubLПL hwrig t w11w2wunLLi, wщw'

нсх;) =-(0.8Jog 2 0.8 + 0.2Jog20.2) =-0.72,
Н(Х 2) < Н(х,). [jzwuwцnLLi t 11bцmbLipb11r 10-ru LЛbrJ.ПLLiubri Lh­

UbLПL wunrinznLpJПLUU wчbLr Lflnыri t:
PW(lf1 hwLiwцwriqr tumrinщrwu hWZЧW(lЦЧ,ПLLi t hbmL.JWL pwuw­

aL.nч·
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uwp t ~ : 1t,2Jwl 11tiuuibput,wJt, uwMwGwJflG wpctb,e[! hwqwuwp 
t 0.25, l:ipp p = 0.5: 

ULU11:ipGw1.11~q hw1.114wGflzfl 1.11w1.11wGllwG gmgwGt,z[! LWJGnpbG 
4tiriwnqnul t qt,6w4wq.pmp1mGmll, llwuGwqnpwuibu· [!GUlpwG,ew­
Jt,G 11t,1.11w114nulGbpt, Gwtuwq.MwG, ungt,nlnq.pw4wG hb1.11wqn1.11m­
pJmGGbpt, Ull.LJWLGbpt, ll2w4llwG, wp1.11w11pwG,et, npw4t, qt,6w4w­
q.pw4wCi hu41lwG Ii 2w1.11 WJL uiwpwq.wGbpnul: 

Opt,Gw4· 3 wpmw11pwllwubpnul GmJGwGmG 1.4w1.11pwu1.11t, wp­
mw11pwGpt, npw4t, ummq.llwG [!Gpwg,enul hwJmGwpbpllbL t L4p1.11w­
Gt, Ii tunLnwCi wpmw11pwG.e (wp11JmG_eGbp[! Gl:ip4wJLugqwo bG wrum­
uw4 5.5-nltl): 

'1lwhwG2llmll t npnzbL wtlpnr12 wpmw11pwllwut,Ci qbpwpbpn11 hl:i­
Ull..tJWL gnLgwGt,zGbp[!. 

w) 1.4t,mwGt, Ii tunUlwG wp1.11w11pwGEti llt,2t,G Uln4nu[!, 
p) 1.4w1.11pwumt, wp1.11w11pwGpt, 11tiuUJbput,wG, llt,~pG £!Wnw4nL­

uwJt,G zbqmll[!, qwppwgt,wJt, q.np6w4flg[!: 
Urumuw4 5.5 

(j 



n m 

Н(ху) = - L LP, Iog2 Pij , (5.32) 
i=1 j=1 

n111.nb11' Pirfi рш1111 hшt1шцш11q./1 gшuцwgwo hGwriwtl.nri ч.Мwц/1 hw­
цwfiwцwGntpJпtGfi t: 

t0LЛJ1ПЩ/1WJ/l gпtgwG/12[! pПLJt t LПWL/lU n11n2bt Gwl.t tпl:ЩЬl.fWLП-
ЦntPJWG J;!WfiWц(!: 

5.4. '1-ftuщtipu�wJlt mbuw�[ibp[!, qpwtig q.n1йwpuw[i 
�w[infio 

nшntt:Юwut,11цn11 hwt1wцgntpJwG gntgwut,zubrФ tпшtпwfintt10b­
J1U ЩШJt1wuшцn11tJ.wo b(j \ЛШf1рЬf1 qл11on(j{ib11nц, Пf1ПUQ 11/1 t1wu[! 
цш11Ьt/1 t wnwuduwgбbt, ЬрЬ шJG pwdwfibu.e hwt1шul:щ tut1pl:i11/l' 
[!UI.Л шnшЬlфG hшi.лцwfi/l2/l: Um 11ьщошt1 шt1pnri2 hшt1wцgnLpJwG 
hwtn4Шfil12/l UlШLПWfiUШfi ПLUПLl1fiWU/lJ1t1Ш{i hbtn t1bЦU1bfl hfiWJ1WЦП11 
t ПLUПtt10wu/l11bL (iwl.,. Gb11tut1pwJ/lfi ПL t1/lofut1pwJ/lfi 1.ЛWI.Лwfintt1fibriu: 

nшntl1fiwu/l11btntl hшuwцgntpJwfi 1.nwmwfintu[! wt1pn112ntpJwt1p 
Lt hbutl.btntl ufi11hшuшn 11/luщb11u/lшJ/l hшztlwriцt1wG t1.11ш· hfiwriw­
ЧПll tt nrinzbt hшtn4шfi/l2/l wGhwmwцwfi qn116n[ifibJ11l tnшmшOшu­
fibJ1[! pOntpшqrinri wnшfi()/lu q.n11onGGb11/l wq11bgпtpJntOu: =iwuwц­
gntpJntfintt1 цшribtll t nrinzbt hwmцwfi/12/1 mwmwfiuwu bribg gntgw-
G/12Ш111. [!Gl'J.hШGntJ1 qpuщbriu/lwfi (ci), 11/lofuupwJpfi 11/luщbnu/lwO 
(()2) Lt fib11fut1pшJ/lG 11fшщb11utiwGbJ1p u/lo/lu[! (af ): 

«:!01).hwOnLri 11tшщb11upwO pGntpwqrintu t hwmцш0f12/l mшmw­
Ontt10 wt1pnrio hwuшцgntpJntOntu pntnri qn11anfiOb11ti wql)bgпtpJшO 
oьrion, ()Ltшtl.nrюtt1 mtl.Jwt hшt1шцgпtpJшfi hшuiцw(фzt, ut,wцnJ1Gb11/l 
uшцшririшl./(!, шriuiшgntntt1 pntnr1 hCiшJ1шt1.nn q.nnonufibl'l/1 qшuш­
flШJ\lfi шq11bgпtpJnLUQ oOqhwOntfl tлwtпwuuшfi tlriw: 

Cfiqhшfintn 11\luщbnu/lwfi hшu�цшО/12/1 [!Gl'J.hwfintfl t1/lo/lfi/lg ш-
11шOd/lfi uiшnpbrwцGbn/1 Шfldt.J;!Gbrф 2brintt1Gb11/l .J;!WDШЦПLU/lfibn/1 
ti/lo/100 t, Пfl(! hШ2ЦШ[1ЦЦПLU t ЩWflq ЦШU Ц2DЦWО l)pUЩbllU/lWJ/1 
pшfiw()l..tnц (5.33)'

(5.33) 

100 

(5.34) 

(5.35) 

{5.36) 

COqhwGntf1 11tшщbriu/lwJti (о�), fib11tut1pwJ/1Ci 11/luщl:i11u/lwGtrФ
- 2 

ut,o/10/l ( of) l.t t.'i/lOfut1pWjpG rJ.pUЩl:iJ1U/lWJ/l ( бх) t1/lol.t Q.ПJПLPJПLU

шG/1 hwnшpbnwцgntpJntQ, про цп1цnн1 t rs.t,uщbr,utiwObr,'1 qnt-
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· i

:, ,:;,, 

x -cf QGl)hw(mq1 llt,2ttG pl[wpwuw4wGn. 
k-[i' futlpbpt, pfil[n: 

lJft2fut1pwJ)10 lll'tUUfbpuflwO (0
2

} pGmpwqpnul t uftUlnbllwt.nft4 
mwt.nwCinulCibp(!, npnfip ti hwJm bu qwttiu qnponGwJftCi hwt.n4wfiti2ft 
wql'}bgmpJwllp L. ou4w6 bG tutlpwl[nr11lwfi h)ltlpnul: 

Uft2futlpwJp(i fJ.PUU1b11u)lwfi hw24.wp4l[mtl t (5.34) pwfiwahn4.· 
k 
I(xi -x)2 ti 

62 = j=1 
X --k--' 

npU1brf k -0 futlpbpfl pfll[li t. 

Itj 
j=1 

fi -ff lltiwtlnpfibpt, PMC! futlpnul, 

xi -Ci' tlwuGw4p tlft2)1Cin j-(11'} tutlpnLll, 

x -n' hwt1wljgnLpJWfi tlpw4.npGbpft {!Ur}hwfimp tlft2ttGn: 
1.,bpful1pwJft0 11ftuu.ibnut,w£i wpt.nwgntmtl t u.iwU1whw4wo mw­

t.nwfimtlo. WJUt,CiEG' U1WU1Wfitlwu llWU{!, npCi ti hWJUl t Q,Wttiu iGw­
tuwmbut!w6 qnponGCibpt, wql)bgmpJwup h 4wtul[w6 tt q,n116nCiwJftfi 
hwU14wCift2tig, nno oG~wo t tuupw4.npowCi h)lllpnul: 

UJG hw2l[w114itnu1 t hbml.tJWl pwQwdhn4.' 
~ f 
I <xi1· - xl .;1, (x .. - x·)2 
. 

1 
l.., IJ I 

Of J= o? = _,_i=_,_1 ----,---
' f, I J f. 

I J 

OflUlbrf Xii -Ci J-f'll) f1J1lpf, U1Wppbpw4Gbrtri bCi, 
x1 -Ci" Nlll fullpft tlt,2t,G wpdbp[!: 

ub11futlpw1f1G 11tiuu.ib11utiwGb11)1 tlft2f1GC! pGmpwqpmtl t wnwCi6t,G 
tutlpbnfi ubr1Unul qnJmpJnLG mGbgn11. hwU1~wCift2'1 U1wU1wGllwCi l1fl-
2'1Go Lt nrm2L[mtl t 42n4.w6 tlftpftCi p4.wpwfiw4wGfl pwfiw6Lmf 

k 
Ia?tc 

- · 1 I J 2 J= cr i = -=---,-k -

It. 
j=1 l 



йwпйш(j 4w(in(j' 

а�= af + б�: (5.37) 
=1wl.1шdшJ(i 1111w' [!Gt1hшGnL(l 11t,uщb11ut,шG hшtJ.шuшr t, t, hшzt,tl

tuupшtJ.n11l.1шG hшLП4шGt,2t, 11t,uщb11ut,шJt, LL ШJL РПLП(l qn116nGGb11t,
шq11bgnLpJшl.1p b11LLшG Ь4ш6 11t,uщb11ut,шGb11t, qПLdш11t,G: 

"'J.t,uщb11ut,шGb11t, qПLl.1ш11t1шG 4шGnG�g ·oqLПtJ.nLl.1 bG gщgwGt,2-
Gb11t, 4шщt, ub(lLППLPJПLG[! hш2tJ.b1t,u, 11t,uщb11ut,nG tlb111nL6nLpJnL­
Gщl.1' LП/lщш4шG [!GLП11шGefl бzLПnLpJnLG[! qGшhшLПb1t,u LL шJ1G: 

чt,бш4шq11ш4шG tlЬ11LПL6ПLpJnLGПLl.1 1шJGn11bG 4/111шrЩщl.1 t tl.1-
щt,11/14 l'}ЬLПbJ1l.1t,GшgflшJt, qn116ш4f19[! ( 112 ): UJG l.1t,otul.1pшJ�G 11t,u­
щb11ut,шJt, l.1шuG t [!Gl'}hШGПL(l Ш(lJ1JПLGeшJt1G 11t,uщb11ut,шJt, G4шLП-
1.1шl.1р LL pGщpшqf)nLl.1 t hшLП4шGt,2t, шq11bgПLpJnLG[!, n11G [!G4ш6 t
tuupшtJ.n11uш(j ht,1.1eщl.1' 

82 
11 2 = -t: (5.38) 

ах 

�шnш4nшt, ш111.1шLП tйщ/111/14 f1bLПb(ll.1t,GшgflшJt, qn116ш4gflg'
4nitJ.ПLl.1 t tйщt,11/14 4nnbuшgt,nG hш11шpb(lnLpJnLG ( 11 )' 

11 = �: (5.39) 
v� 

tl.1щt,11t,4 4nnbuшgt,nG hш11шpb(1ПLPJПLG[! фnфntutJ.nLl.1 t «O»-t,g
«1 » uшhl.1шGnLl.1, 0G11 П(lПLl.1, ЬрЬ' 

Т] = О. G2шGш4щ�.1 t' tut1pшtJ.n11l.1шG hшLП4шGt,zG шq11bgПLpJnLG tf1 
pnri.Gшl.1 Ш(lf1JПLGEШJ�G hшLП4шGt,2t, tl11ш. 

ТJ =1. Ш(ll'}JПLGEШJt,G hшLП4шGf120 фnфnrutJ.nLl.1 t 11/lшJG tut1pш­
tJ.n11t1шG ht,1.1eщl.1 оG4ш6 hшLП4шGt,zt,g 4шtutJ.ш6, t,u4 ШJL qn116nGш­
Jf1G hшLП4шGt,2Gb11/l шq11bgПLpJnLG[! hшtJ.шuш11 t О-�: 

Ut,oшG4JШL ШJ1ctbeGbJ1[! qGшhшLПtJ.ПLl.1 b(j' 4шtutJ.ш6 uшMшGшJflG
ш11ctbEGb11t,· 1111шGg l.1nLПt,4ПLPJШG шuLПt,бшGt,g: 

011t,Gш4' '1/1LПШ(14ЬGе 11t,uщb11ut,шGb11t, qщl.1ш111.1шG 4шGnG[!: br-
4nL Ш(1LПШf1(1Шl.1шuЬ11/1 pшGtJ.n11Gb11t, ш2tuшLПшGeшJt,G ULПшctt, tJ.b-
11шpb(lJШL шGbGe hbLПlLJШL LПЧJш1GЬ(1[! (LПb'u шruпшш4 5.6): П11п2Ь1
t1bLПb(ll.1t,Gшgt,шJt, qn11aш4t,g[!: 
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UqJПLUW4 5.6 

ur1mw11nwйwut, pw(it.lnf1Cibnt, wztuwmw(iewJ�(i umwctn

U2fuwmwu11ti Pwutin11utrФ Pl'liln 
umw<tn 
(inwnh\ 1 W(1U1Wl').(1Wйwu 11 W(11ПWl').(1Wйwu 

0-5 2 7 
5-10 15 25 
10-15 20 12 
15-20 3 8 

QG11wt1bGn 40 52 

tuG11/ll1[! 4ш11Ь1/1 t LПL6bt hbLПlLJШL hшon1111шl�шGnLpJшl.1p. 
1. П11n2tJ.nLl.1 t JПL(lШEШGijПL(l Ш(1LПШf1(1Шl.1шut, pшGtJ.n11Gb11t,

шztuшLПшGeшJflG t1t,2t,G uLПШct[!· 

_ L x;f1i _ 2.5· 2 + 7.5 · 15+ 12.5 · 20 + 17,5· 3 = 420 =10_5 LПШ(lt,; 

� 1:� -
� � 

_ I:x; f2i _ 2.5· 7+ 7.5·25+12.5·12+17.5·8 = 495 =9.5 LПШ(lt,: 
Х2 = -

52 52 
I:f2i 

2. П11n2tJ.nLl.1 t bflЦПL ШflLПШf1flШl.1шubrt, pшGtJ.nrGbrt, 1.1/lo�G
ULПШct[! l.1t,шut,G' 

__ 1:х: fi _2.5·9+7.5·40+12.5-32+17.5·11=9.94;х -
L � 

-
9 + 40 + з2 + 11 

х 1:xi ri 10.5-40+9.5-52 =9.94 ,(x=10)LПшrt,:
1:� 92 

3. =1шztJ.шrчtJ.шl.1 bG ш11шоf1G LL br4rnr11 ШflLПШJ1(1Шl.1шubrt, 
pшGtJ.nrGbrt, ш2tuшLПшGeшJflG uLПшctt, Gbrtul.1pшJt,G 11t,uщbru�шGb­
l1r! LL [!G11hшGnL(l 11t,uщbruflшG. 

L(x'1i -:xJ
2 

f1j (2.5-10.5)2 ·2+ ... +(17.5-10.5)2 ·3 = 490 =12_25
if, " 40 40 

L,f1j 
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"'"" ( ' -) 2 fСО11hшОпц1 11ruщb11urшO 4Lror· а� = L.., Х1 -х 
Lti 

(2.5-101 ·9+(7.5-101·40+(12.S-101·32+(17.5-101 ·11 1575 
92 = 

92 
=17.12

П11n2L[nLl1 t pшOL[n110b11r ш2tuшmшO,pшJrO umшctr Ob11tul1pшJrO
11ruщb11urшGb11r йrorO[!' 

02 L а; ti 12.25. 40 + 20.44 . 52 1553 i = =--= 16 88· 
L t1 92 92 · · 

4. n11п2L[nLl1 t Ш(lLПШl)(lШl1шur ршОчп11Оь11r ш2tuшmшO,pшJrO
umшctr 11rotul1pшJrO 11ruщb11urwo· 

5: =I(Xj-X)2 � (10.s-10)2 ·40+(9.5-10}2 ·52 23 _.,!_ 
х Z:� 92 92 

-
4 

-0·25•

1.,. [!ULП 11ruщb(lurшoti(lr Q.ПLl1W(li1Ш0 4ш0n0r' hW2ЦШ(l4r б2LППL­
РJПL0[!' 16.88+0.25=17.13: 

5. n11n2L[nLl1tti1щr11r4 11bmb1111rOшgrwJr qn(l6w4rgo'
2 82 23 1575 ТJ =а�= 

92 
:

92
=0.25:17.12=0.0 146 4ш111.46%:

х 

f'J.bLПb(lйrOшgrшJ� qn116ш4rg[! QПLJQ t LПШLru. рЬ [!Ol)hшOnL(l 
11ruщb11urшJr П�(l 11wu0 t 4шq11ПL11 11rOtul1pшJrG 11ruщb11urшO, 
ШJ�rO.eO' 4шtuПLl1 ПL0r4 ршОL[п11ш4шО ULПWd[! pшOL[n110b11r pцrg. 
рЬ ni: UJu 011rOw4ПLl1 4шtuцw6ПLpJnL0[! ршgш4ШJПL11 t . .ешОr П(l 
тt2 =0.0146 Ш(lctb,p[! 2WU1 ЦlПЕ(l t: 

UGh11wctb2LП t n11n2bL Ош\.,. tliщr11r4 4nnbuшgrwJr hш11шpb(lnL­
PJПLO[!' ГJ = �0.0146 = 0.1208: Uu,шgцw6 W(ll)JПLGEO шщwgПLgПLl1 t, 
П(l 4шщ Q.ПJПLPJПLO !ПLOr ршОцп11ОЬ11r umшctr t,. 011wOg рцш,рш0w-
4r йr2u, EШGr П(l Т)-0 2ШLП ЦlПЕ(l РrЧ t: 

�ШLП�w(фz� llшuhp'1 ��uщbpu�wQh1t'1 qnt1Iwpl.1шQ �wQnGn 
f'J.ruщb11urшOb11r. q.nLl1Ш(ll1w0 4ш0п0[! LПW(lw6L[ПLl1 t OwL,. hwm-

4wOr2r 11шur 11ruщb11urwJr Ц(lw: l/шuft fib{1/utJpшJftti f'J/IUЩbf1uftшti 
n11n2L[nLl1 t (5.40) pwGшaunц. 

а� =Р.(1-Р.) 
i 

1 1 1 
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(5.40) 

П(lU1bll.' pi.(j wnwO{ф(j tul1pb(lПL!1 ПLUПLl10wur("IЧП11. hшLП4wOr2r 
11шu0 t: 

Иli{1/utlpш1ftfi qftuщli{1Uftшfibf1ft tlftpftuft Лf1П2UШU pшfiшд/J.{i ПLOr 
hbmuJШL mbu.eo· 

а2 = LP1(1-PJf1 =Р·(1-Р.): (5.41) Р1 
Lfi 

1 1 

l/ftpfutlpшJftfi qftuщlif1uftшu n11n2L[nLl1 t hbmuJWL pшOwati.nч· 

02 
_L(P.-P)2 t, 

Pi - Lti 
(5.42) 

П(lU1bll.' fi-(j wnwoaro tul1pb11r 11rшt1.n11Gb11r p�L[[j t. 
Р -0· ПLUПL110шur11ЧП11. hшu,4wGr2r t1ШU[! Шt1рП11.0 hwt1w4-
gnLpJПL0ПL1i: 

�wm4шGr2r 11WU[! hшl1w4gnLpJПL0ПLl1 П(lП2ЦПL!1 t 4211ЦWО 11r2rO 
pL[wpwOw4wG� pwOwaun� 

- "'""P·f· р =-L..,_1 -· •
Lti 

{5.43) 

C011hшOПL(l 11ruщb11urwo П("IП2ЦПL11 t (5.44) pwOwati.nL[. 

а!=Р(1-Р): (5.44) 
'1�U1Ш(l4ЧW6 11ruщb11urwOb(l[! r11ш11 hbu, 4wщцw6 ьо hbmuJШL 

hWЦWUW(lПLi1ПЦ. 
al =а2 + 52 : (5.45) р pi pl 

l"J.ruщb(lUrwOb(lr WJU hW(lWpb(lW4QПLPJПL0[! 4П!ЦПL11 t hwm4Ш­
[j�zr 11шur qnLl1W(ll1Ш0 4ш0п0: ПLGbOWLПЧ b114nL 11ruщb11urшGb(l[!' 
4ш11ЬL� t П(lП2ЬL b(l("IП(ll)[! 4w11 ULППLq.bL 11-11wOg hш2чw11411ш0 б2U1ПL­
PJПI.G[!: 

Pb(lbO.e 011rOw4: U11.JПLUW4 5.7 -nLl1 Ob114wJwgL[w6 b(j ЩWJl1wOш-
4wo �>r(l11WJ� b(lb,P W(lLПWf1(lWl1wub11r hrl10w4wG pwGL[n11Gb11r LПb­
uw4Ш(lW(l 42r11Gb(l[!: 

UrunLUWЧ 5.7 
3фрйwJ\1 hJ,iIGw4wO pwOl.{npCibfф 1.11buw4wpwp Ч2J1nl! 

=tt,йliw�wli pшlilJ.nplibpt, РПLП/1 pwliitnplibrф 
Up111шrwwl1шu u,t;uw{IWJ1WJ1 IIZ'1ПI! (%) Pf1tll! (йШttl\) 

pi fi 
u 70 100 

р 60 150 

q 80 250 

Quriшl1bun 500 
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UrunLUw4/1 1.ntl.JшtGbr,/1 ht,uшG чr,ш nr,n2bGы. 
1. ,t,uGш4шG pwGчnr,Gbr,/1 шЬuш4шr,шr, 42n/1 rфuщbr,utiwG

ШйрПl'J.2 �/1(1t1WJПLt1: 
2. Uшuti Gbr,f"ut1pшJ/1G li t1/12tut1pшJ/1Cr rфuщbr,u/lшGbr,[!:
LПLonнI.
ш) 'tJшtu nr,n2nt t1 bGj? h/lt1Gш4wG pшGtJ.nr,Crbr,/1 t1шu[! шt1pnrt2 

�/lr,t1шJntt1 (ршuш61..� 5.43). 
р = О.7 · 100 + 0.6 -150 + 0.8 · 250 = 360 =О.?2 ш ш·

500 500 ' щ 
р) Шipn11.2 �/lr,liшJ/1 h/ltIOш4шG pшGl{nr,ubfl/1 t1шuti [!Cit1hшuntr, 

11/luщbr,u/lшG (ршuш<31.� 5.44) 
о! =0.72 · (1- 0.72) = 0.2016: 

q) Ur,1.nw11r,wt1wubr,/1 Crbflf'ut1pшJ/1Cr '1/luщbr,u/lш[1b(1[! 44wqt1bG
(pw(iwl!u 5.40)' 

ai
1 

= 0.7 (1- 0.7) = 0.21, 0!
2 

= 0.6 (1- 0.6) = 0.24, 

ai
3 
= о.в (1- 0.8) = 0.16: 

11) Ur,tлШl'}(1Шt1шubr,/1 (ibr,tut1pшJ/1Ci 11/luщbr,utiшubr,/l 11/12/lu[!
(ршGш<31.� 5.41 )' 

2 = 0.21 . 100 + 0.24 · 150 + 0.16 · 250 = 97 = 0.194 Opi 500 500 '
li l{br,2wщt:;u· 

Ь) U/12tut1pwJ/1G 11/luщbr,u/lшG (pшGw61.i 5.42)' 

02 _(О.7-О.72)2100+(0.6-О.72}2 150+(0.8-0.72)2250 _ 
pi -

500 
-

= з.в = 0.0076
500 

Ut.nnLq.nнI· 0.2016 = 0.194 + 0.0076: 

5.5. ЧWfфWg�n(i pwzfullw(i ZWJ1e� l.fWППLQЦШGewJ�(i 
p(inLpwqpbp[! 

ll/l�l:irtbCig/lwgt,wJ/1 gnLgwCif,zCibp[!: Pш2tut1шu 4bGm11nG/l 11/1-
mш114ч.ша [!G11hшGr,шgGn11. gnLgшGt,2Gb111:! u шш1.nшGt1шG шutn/lбш­
u[! щшшtib11шgntt1 iьG tnшt/lu pш2tut1шG <3u/l t1шu/1G, ш1u/1GыG· tbG 
pшgwhШJLЛПLt1 hшбшfuшl.jшGnLpJnLGGb11/l hш2п1111шl.jшС, tftntftntunL­
PJПLGub(1[!: Pш2tut1шG 6u/l шnшbl1Gшhш1.ntinLpJntuGb11/l шr,mшhшJtn­
uшG hшtlш11 4/lr,wnц.nнJ t 11/l�br,bGg/lшg/lwJ/1 gntgwG/12[!. П(1[! h/luG-
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tJ.шa t pшztut1ш(i 4Wl1ПLQЧ,WOj?ШJ/lG (11ш(щшJ/1u) gщgшG/lzubr,/1 Ч,(1Ш: 
�wnnLgt.lwt'JpwJf,G gntgw(фzGbrt: чш11ntgtJ.w6eш1tiu gПLgw(фz­

Gbr,/1 hwt1шl.jшr,qntu, nr,щbu pш2tut1шu oL./1 JПL(1шhшm4ПLpJшG gПL­
gшG/12, hшG11bu bli qщ/lu LЛWj1pbr,ш4ubr,, Пj1ПUj? Пf1П2Ш4/1 11'111Е b(i 
qj1WЦ,ПLt1 {jПLj1Wj?ШU!JПLj1 !П(1j1П(11'}[!, h/luqb(1П(1rJ.[!, LЛШUUb(1Пj11'}[!, 
ыuшGh/1Gqb(1Пj11)[! u ШJLG) Ц,Ш('l/lWQ/lШJ/1 4ш11qшLl_nr,tJ.ш6 2Шf1EПLt1: 
UJl'}Щ/lU/1 gnLgшG/12Gbf1[! 4r,nLt1 bG 4ч.wGtл/lt (4шu q(1Wl)/lbutл) []Ul)­
hwGnL(1 wGl{шGПLt1[!: 

Пr,n2 44.шGtл/ltGb[l ПL(ib(i шnwGo/lG wGi.tшGщt1Gb11" 4Ч.Ш(1LЛ/lLGbf1, 
41.J./lGtл/lL Gb11, 11bg/1L Gbr, L. щbr,g bGtn /lL Gbr,: 

чч.ш11m/1L Gbfl[! hшtn4wG/12/l wr,ctbpubr,G Ыi, nr,nGe 4ш11qшч.п11-
ч.ша hшuшl.jgnLpJnLG[! pшdwGntt1 bG 4 hшч.шuш11шuЬ6 liшubr,/1: 
Sшr,pbr,ПLli b(i umnr,/lG (0 1 ) 44.wr,tл/ll[!, ПflG щG2шtлnLt1 t hшt1ш4-
gntpJшG 1/4 uшщ]' hwml.jwG/12/1 wt1bGwtftner, ш11иЬеnц., u tl.b11/1G 
4Ч.ШflLЛ/lL[! (Qз), Пj1[! hшtлnlt1 t 1/4 UWU[!' hшtл\.jШG/12/1 шt1bGшub6 
ш11иЬепч.: 

'1ш Gzшuwl.jntt1 t, Пfl hwt1w4gПLpJwG t1/lшl{n11Gb11/l 25 %-/1 шr,­
db12Gh11[! tftne11 l:;(j а, -/19, 25 %-[!. qLЛGЦПLli t а, li 02-/1, 25%-[!. 02 L. 
03-/1 t1/loli, u t1uшgw6 25 %-[! qb[lшqwGgnLu t Оз-[!: 

bf14f1Пf1'1 4ЧШ(1LЛ/1Ш' 02-[!, t1b11/lшGш(j t: ЧЦ.WJ1LЛ/ltGb(1/l hш2чш11-
4u Gt1шG t lib11/lшGшJ/l hw2l{шr,LjuшG[!' 

114Z:, f; - sQ,-1
(5.46) 01 = XQ + hQ t1 1 

Q1 

Зl4L f; - Sаз-1 (5.47) Оз =Ха +ha t 3 э 03 

П(1LЛbrt' Ха\ -[! t1/12шtiшJ.e/l ULЛП(1/1G uшhuшGG t. ЩШ(1ПLGШЦПLt1 t

umn11/1G 4Ч.Ш('ILЛ/1L[! (t1/loш4шJ.E[! ПflП2ЧПLU t Ljnttлш4ч.ш6 hш­
бшtuшtiшGntpJnLGnLJ., П(1[! шпш2/1G[! qbr,wqшGgntu t 25 %-[!), 
xQ, -[! u/loшtiшJы/1 umnr,/lG uшht1шGG t. щшrintGwl.jnLu t ц.b-
fl/lG 4чшr,m/1ш (li/loшtiшJE[! nrn2Ll_щt1 t Ljnttлшl.jц.ш6 hwбw­
tuw4шGntpJntGnl{, n11G wn.wo�G(! qb11шqwGgnн1 t 75 %-[!), 
ha -G 11/lOW\.JШJ.E/l UbOnLpJnL(i(j t, 
SQ1_1 ·I} U/lOW4WJI>� 4ПLtлwl.jц_ш6 hшбшf'uwцwfinLpJПLGG t,
Gшtun1111ntt1 t WJU t1/lowtiwJe/1G, ПJ1[! pnl{wGriwl.Jntt1 t umn­
(1/lG ЧЧWflLЛ�L[!. 
SQ

3
_1 -[!' GnLJU[! t.lb11/1G чч.wr,tл/lL/1 hwuw11, 
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fQ, -[! 11�ош4шJЕ� hшбшfuшцшGПLpJnLGG t, П(1[! pnч_шG11ш-
4nLl1 t ULЛП(l�(j ЦЧ,Ш/llЛ�L[!, 
fQ3 -1}' CiПLJGI} ч.ь11�G 4Ч.ШfllЛrLr hшl1шri: 

'-Щ�Gtл�LCibfl[! hш11шцgшрJПLG[! pшdwGnLl1 b(i 5 hшч_шuш1111шuЬrф: 
r).bg�LGb(1[! (d1) hШLЛЦШСi�z� ШJG Ш(1UbEGb11G b(i, П(1ПGЕ 4ш11qш­

t1.n11t\.ш6 ZW/lEI} pwdwGn1.l1 bG 10 hwl{wuwri 11шubf1�. wnwo�(i 11b-
9�l[! (d1) pшdwGПLl1 t hшl1шцgnLpJШG[! hш11wщшrnшufuшGwpшf1 
1/10-[!, 9/10 hш11wpb11шцgnLpJшl1p, b11411n1111 11Ьg�ш (dr[!)' 2/10-[!, 
8/10 hш11шpbflш4gnLpJШl1p L. ШJLG: 

r).bg�LGhr� hш2ч.ш114о цшmш11ч_ПLl1 t GnLJCi uцqpПLGEnt\., �G! L. l1b-
11�шCiшJ� L. ЦЧ.ШfltлrLCibfl� hШ2Ч.Ш(1Ц[!' 

(5.48) 

(5.49) 

• 

• lx"ьghL· d h 9t1oz:ri- sd
g
-1

•t 1' g =Xd
9 
+ dg 

f 
, (5.50) 

dg 

n11rnь11· xd, -[! шпшо�G 11bg�L[! pnцшG11ш4nri 11�ошцшJЕ� urnnrфG 
uшhl1ш(i(i t, 
xd2 -о· GnLJGO t b11411nr111 11bg�L� hшl1шf1, 
hd-(j' шпшо�(i (Ь/1Ц(1П(1'1, b[l[lП/111) 11bg�L[! рпцшG11шцп11 11r­
oш4ШJEr 11b6ПLpJПL(iG t,
sdг1 , sdг1 .... , sd

9
_1-o· шпшо�G (bQ411n1111 t,. ШJLG) 11Ьg�ш 

рnцшG11шцnгt 11�0WЦШJErG Gшfunrщnq 11�2WЦWJ1�b[1� l.jnL­
LЛШЦL/.w6 hшбwfuшцшGПLpJПLGGb11G ьо, 
fd, 1 fd2 ' ... , fc1g -[!' шпшо�G. Ь(lЦ/lП/111 L. 11JПLU 11bg�LCibfl[! pn-
t1.шG11шцnгt l1r2w4шшbrф hшбwfuшцшGn1.pJn1.GGbf\G bG: 

Ofl�Gш4' nLCibGE qJnщшg�шцшG tnGrnbuПLpJn1.GGb[1nLl1 gn11bu� 
рЬ[lЕШLЛЦПLрJш(i (g) LJ.brшpbflJШL hbLЛUJШL LЛч.JШLCibfl[! (tлb'u Шl'lJПL­
uwl.j 5.8): 
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UrunLUW4 5.8 
8n11ЫФ pbf1J!WuнtnLpJw(j pwztunLLt[! 

Pt;ppWUIЧПLPJП\[i SQuibunLpJnLfiGbpt, "4ПLUIW�ЧW0 
Р'1ЧI! 

(g) hwбwtuw�wfinipJnLfi 

Х; f; S; 
16-20 2 2 
20-24 11 13 
24-28 16 29 
28-32 24 53 
32-36 19 72 

3640 15 87 
40-44 10 97 
44-48 з 100 

CG11wl11:iG[] 100 

CutЛ Шl'lJПLUШЦ 5.8-� LЛч.JШLCibfl� п11п2ЬL ULЛП[l�U L. t\.b/l�(j 4L/.Ш[1-
LЛrLGb[1[!, urnnrФG L,. ч.ь11�G 11ьg�LGь110: 

LПLO'ПLl1. n11пzbGE O-r LЛl:Щ[! шnшо�G L,. Ь(1[1П[1'1 4tlШfllЛ�L(ib[1ПLLI" 
N

Q1
= n: 1 = 10

� + 1 = 25.25;

N
Q3

= n; 
1 · 3 == 10

� 
+ 1 · 3 = 75.75;

'-IL/.Шf1LПrLGb[1� hшzt\.Ш[lЦ[! ЦШLЛШ(1ЦnL11 t l1b11rшGшJr hшzLj_ш[1l.j­
l1ш(i ЬqшGшцпч.. 

100 -13
0 1 = 24 + 4 · 4 = 27 g, 24 < 01 < 28 ;

16 
100 . 3 _ 72

03 =36+4· 4 =36.8 g, 36<03<40: 
15 

Unшo�(j чt1.шrmrш hш2ч.ш111.JЬtПL hwLIШ/1 шuhrшdbzm t qm(ibL 

ЧЧ.W[llЛ�LШJ�G 11r2шчшJЕ[!: ewur Пfl L 
f
; = 25.25 1 GzшGшl.jnLl1 t, П[l4 

l'}Ш ([!ULП ЦnLLПШ4Ч.Ш6 hшбШfuШЦШGПLpJПL(i(ib[lr) 24-28-r 11�2Ш-
4ШJЕ(i t: SL{JШL 11ЬщЕш11' xQ, = 24, hQ, = 4, fQ, =16, SQ1-1 =13: 1.,zш-
Gш4ш11 t qJпщшg�шцшu mGmbuПLpJшGGbr� 25 %-G nLG� 27 gbGLП­
Gbrrg ЩШЦШU pbflEWLЛL/.ПLPJПLCi, 25 %-[!· 27 gb(iLЛ(ib/1�9 РШ/1�[1. 
ru4 11(iшgш6[! nL(ib(i 27 gbGLПGb/lr9 11rG2Lt 36.8 gb(iui(ib[l pb(lEШLП­
L/.ПLpJnLG: 
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d 
1/10"°' f - S 

1 = Xd + h L, I d1-1 I d
1 
~-~-...::1. _ __:_ 

fd I 

d 
2/10"°'f-S 

2 = xd + h ___ L.. __ 1 _..:.dl..-:..:...1 
2 d2 

fd 
2 



UmnrфG L. чtцфG 11bgrLGb(1[! hшzчшr�чПLо bGE ob11rwGwJr pwGw­
aL.r oqGПLfЭJWop' 1111w оrошчшJЕ[! фntuwrФGbLПЧ WJG оrошчшJЕПЧ, 
П(1LЛЬ11. qmGчПLo bG LЛШ(1рЬ11шчGЬ(1[! L. hWLЛПLO 10% РЧr hwбwtuw­
чшGПLfЭJПLG[!' pwztuowG zwripr umnrirG L. чьrirG uwhowGGbrinLo: 

UmnrфG 11Ьg\1ш (d1) wobGwgw611 pbJ1pWLЛЧПLfЭJПLGG t (g): uшtu 
ПJ1ПZПLО bGE 11bgrш (pwGwaL.nч). шщш 1111w hWOWJ1[!' 

Nd, = (100+1) /10 = 10.1: 
CG11 П(1ПLО0 wnworG (umnrirG) 11bgrLr hwzчшriчr hWOWJ1 qLЛGПL\� 

ЬGы 1/10 hwбwtuwчшGПLfЭJПLGGbrф Prч.u· 
�)i =

100 
=10: 

10 10 
CuLЛ ЧПLLЛшччш6 hwбwtuwчwGnLpJnLGGbrr' ПJ1ПZПLО bGE 11bgr­

LWJrG оrошчшJЕ[!. ШIЩJП�Е LЛWJ1pbJ1WЧ(! hwliwщwmwutuwGnLO t 
WJGщrur hwбwtuшчwGnLpJWG, ПJ1(! qmGLj_nLO t (20-24) gbGtлGbr 
оrошчшJЫПLО: UJU 11ЬЩЕПLО xdt =20, h d , = 24-20 = 4, s dг1 = 2, 
fdt =11: UJULЛbf'lrg' wlibGwgw611 pb(1pWLЛЧПLpJПLG[! ЧLrGr' 
d 1=20+4(10-2)/11=20+32{11=22.91; 20< d 1<24: 

1.,zwGwчnLli t' q.JnщwgrwчwG LЛGLЛbUПLfЭJПLGGbrir 10%-G ПLGr 
22,9 g gw6(1, ruч 90%-[!' 22,9 g-rg pW(10J1 pb11J?WLЛЧПLfЭJПLG: 

rGGb11n1111 (ч.brrG) 11bgrLr hwowri q.LЛGПLO bGE 9/1 О hwбwtuшчw­
GnLpJWOp РrЧ.[!, 11bgrLr hwowri[!' 

Nd9 
= 10

�+1 ·9=90.9,

. Lt· 100 
ruч hwбwtuшчwGnLpJwG Prt.J.[! ЧLrGt1 l"i · 

9 =
--то

· 9 = 90:
CuLЛ ЧПLLЛШЧЦШО hwбwtuшчwGnLpjwG' q.mGПLO bGE оrошчШJЕ(!, 

Пll(! hwliwщwmwutuwGnLU t (40-44) оrошчшJыrG: 
ПrinznLli bGE xdg 

=40, hd9 
=4, sdg =87, fd9 

=10 w11dbEGb11u L. [!ULЛ 
pwGwahr hwzч.wriчnLli rGGb(1ПJ111 11ьgrш' wobGwpw11a11 pbripwLЛ­
ЦПLpJnLGI}, n11G t' 

100.9-s7 
d 9 =40+4 lO =41.2g 40 < d g < 44: 

10 
1.,zwGwчnLO t' q.JnщwgrwчwG LЛGLЛbUПLfЭJПLGGbrir 90%-G ПLGr 

41,2 g gw6(1, ruч 10 %-[!· 41,2 pw(1aJ1 pbllJ?ШLЛЧ.ПLfЭJПLG: 
IJ'Jb11gbGU1j1LIJ hwu,�wGr2r WJCI W(1d'bpQ t. ПJ1[! pwztuowG zwri­

IIO pwdwGnLo t 100 owur: 'Тlb11gblitл rШ 4w(1bLr t hwzLJ.w114bL hbLЛL.­
JWL pwGwahnч. 
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Рп = L + (Sff)·i, 
ПJ1LПbf'l' Рп-[! n-1111 щb11gbGmrL'1 wrid'bEG t, 

L-[!' оrошчшшr ULППJ1j,G uwhliwG[!, 

(5.51) 

S-[!· q.GwhwtлliwG Prt.\.1:!, n11G wGhJ1wd'bzm t hnrrqnGwчшG 
wnшGgEr ЧJlW LП(1ЦШ6 щbrigbGLПrLrG hwowщwmwutuwGbLПLG, 
i-G' L-r GbriErG uwhowGj1 hbnшLJ.nJ1ПLpJПLGG t L +1-r t.J.brфG
uwhowGrg (оrошчшшr EWJL[!), 
f-[!' L-rg orGoL. L +1 orow4wJJ?ПLO q.LПGL\.n11. pt.\.brф q.Gwhw­
mwчwGG t: 

'1-r�ьriы;grwgrwJr gшgwOr20br,[!: Ь(1р ПLUПLUGwurrt.J.ПLU t
чшrirшgrwJj, 2W(lbl[!, hшrч t L'1GnLli npnzbL rюш hw11wpbriw4шG
pGnцэwq.rbll[! (rhшriчb, ЬрЬ Gшtuwщbu hшzц,ш·11ччш6 bG ччш11mrLG 
ПL 11tgrш): SЧJWL 11ЬЩЕПLО чшribL'1 t nrinzbL '1r4>bribGgrwgrwJr 
q.n116w4r91:! (К): 

f\.r4>b11bGgrwgrwJ'1 q.n116wчrg(! hwzчшriччnLU t LПW(lpbri bri.w­
GwчGb11nt.J.: 

ЬрЬ LП(1Ц,Ш6 bG Ь1111п1111 (Оз) L1 wnworG (0 1) ЧЧШllLПrLGb(l[!, чw-
11rwgrwJr q.n116wчgr hbm lib4tлbf'l чшribLr t hшzчш11чЬL '1r4>bpbG­
grwgj1wJr q.n116шч rg(! hbLПL.JWL pwGwaL.nt.J.' 

1--°1 
Kv = Оз -0 1 = ----9.l_.

03 + 01 1 0 1 
.

+-

Оз 

(5.52) 

ч.wrirwgrwJr L. 11r4>b11bGgrwgrw1r q.n116wчrgGb11r oroL. q.nJПL­
PJПLG шGr nrinzwчr чшщ' 

V =1.5Kv: 
t;pb hwoш1111t.J.nLU bG 9-1111 (d g) L. 1-rG (d 1) 11tgrLGb(1[!, шщш 11r4>b-

11bGgrwgrwJr 11tgrLwJrG q.nr6ш4rgo (КJ) hшzч.wril�\.J.ПLO t hbLПL.JWL 
pwGwaL.nLJ.. 

�= d9/ d 1 : 
'1r4>b11bGgrwgrwJr wt.J.bLr бzq.rirLП liшчш1111шч[! чш11ЬL\1 t nrn­

zbL, ЬрЬ hwliw11111�ПLO bG hwowчgnLpJШG hwLПчwGrz� ur2\1G ош­
чш1111шчr 1 О %-r wobGwubo La Wl�bGwфnJ?ri w11dbJ?Gb110: 

=Jw1�buwml1wG WJ'1щrur gnLgwGrzu ЧПj_Ч,ПLО t '1r4>bribGgj1w­
gj1wJ\1 4>nG11wJj1G q.n116wчj1g. 

1 
-"х - n4- j 

К= �max = J 

Xmin 1 
L - х 

n 
s 

s 

111 

(5.53) 

2>j 
.i_. = -- ~::Xs 

s 



Пf11.Лhq' L,X 1 -G hшt1ш4gПLf}JПtGntt1 hш1.Л4шG�2� 1 О %-� 111:ioшqntJG 
t1�шчnr,Ghr,� qntt1Шf1ШJ�G шr,c:theG t.
I:Xs -[!· hшt1ш4gntpJntGntt1 hш1.Л4шG�2� 10 %-� шt11:iGш­
tftnEf1 t1�шчnr,GhrФ qntt1Шf1ШJ�G шr,d"hE[!, 
П-[!' hшt1ш4gntpJПLGntt1 t1�шчnr,Ghf1� p�LJ.[!: 

5.6. Pw2tuйwfi йnйbfiU1fib11n 

Pш2tut1шG 2Шf1EhrФ t1�2�G pLJ.шpшGш4шGG ПL rфuщhr,u�ш(j шчh­
L� [!G11hшGПLf1 hшu4шgntf}JШG' чшrфшg�ШJ� 2Шf1Е� t1nt11:iG1.ЛGhf1� 
t1шuGшфf1 111:iщehr, hG: 

k-f1'1 4шr,q� t1nt11:iG1.Л[! qn!Ltntt1 t xi 1.ЛШf1phr,ш4Ghf1� А 4шt1ш­
Jш4шG hшu1.Лш1.ЛntG pLJ.�g ntGl:igшo zhqntt1Ghf1� k-f1'1 шu1.Л�бшG� 
t1�2�G[!' 

Mk 
= (Xi -д)k : (5.54) 

LJ�o�GGl:irФ tihbntpJПLG[! hшzчшr,4bL�U· nr,щbu 42�n 4шribL� t [!G­
flПLGbL hшбшtuш4шGntpJntG[!, J'ul.ЛПLpJntG[! 4шti hшLJ.шGш4шGntpJПL­
G[!: ЬрЬ nriщbu 42�n [!GflntGLJ.ntti t hшбшtuш4шGntpJntG[! 4шti 1.ЛЬ­
uш4шг�шг� 42�n[!, tintibG1.ЛGbГ1[! 4П!ЧПLLi bG tftnri�шrшriш4шG, �u4 
hrip oq1.Лшqnrioчntti t hшLJ.шGш4шGntpJПLG[!' 1.ЛЬuш4шG: 

LJntibG1.ЛGhri� 4шГJq[! uшhtiшGLJ.ntti t k-� tib6ntpJшt1p: 
k-Г1'1 4шriq� tftnri�шriшriш4шG tintibGIЛ[! nrin2LJ.ntti t nriщbu 1.ЛШГJ­

pbriш4Gbri� А tibontpJntG�g ntGbgшo zbqnttiGbri� k-Г1'1 шu1.Л�бшGGЬ­
ГI� nt hшtiшщш1.ЛшutuшG hшбшtuш4шGntpJntGGbri� Шf11.ЛШ'1ГJJШLGЬ­
ГI� qnttiшri� hшriшpbrintpJntG[! hшбшtuш4шGntpJntGGbri� qnttiшri�G. 

m -- I;(xi - д)
k

�. ( k 
I:f1 . 

5.55) 

чшtuLJ.шb д hШUIЛШIЛПLG tibontpJшG [!GIЛГJПLpJПLG�g' 1.ЛШГJpbГJ­
Lj_ntti bG bribE 1.Л�Щ� tintibG1.ЛGbri. 

1. tpb А= О, 4u1.ЛшGшGе k-Г1'1 4шriq� u4qpGш4шG t1ntibG1.Л[!'
k 

М =�· (5.56) 
k 

I;fi . 
2. А = х0-� 11bщentti 4u1.ЛшGшGе k-Г1'1 4шriq� щшJtiшGш4шG

tintibG1.Л[! (mk)'

112 

m - I;(xi -xo)k fi.
k - I;tj 

(5.57) 

'ТJшJtiшGш4шG tintibGI.Л� oqGntpJшtip щшriqbgLJ.ntti t pшztutiшG 
2ШГIЕ� h�tiGш4шG pGntpшqribri� hшzчшri4[!: k-�(j 1.ЛШLПЧ 1.ЛШГJрЬfl 
шric:tbeGbri' 4u1.ЛшGшGе u4qpGш4шG tintibG1.ЛGbri Хо-� G4ш1.Лtiшtip: 

tpb [!GJ1ntGbe, nri k =1, шщш' 
I;(xi -xo)fi I;xi fi XoLfi -m1 = 

Lfi D
-

�
=x- x0. (5.58)

UJul.Лb'l.�9 hb1.Лl.i.ntti t. nri х = х0 + m1 , шJu�GeG' ti�o�G рLJ.шрш­
Gш4шG[! hшLJ.шuшri t [!GIЛГJШGE� u4qpGш4шG шrнtЬЕ� L. шnшо�G 
4шriq� u4qpGш4шG tintibG1.Л� qnttiwrфG: tpb (xi - хо) zbqПLtiGbriG 
ntGbG [!G11hшGntri с ршqtiшщш1.Л4�!. шщш 11riшGg zbqnttiGbri[! 4ш­
ГJЬL� t pшd"шGbL ршqtiшщш1Л4�!� чг�ш L. hш2чш114ЬL UI.ЛШQЧШО tin­
tibGIЛ[!, ШJGnthbl.Лl.i. ршqtiшщш1.Л4ЬL hшtiшщш1.ЛшutuшG ШUI.Л�бшGпч' 

(5.59) 

k-�G 1.ЛШLПЧ 1 шricttE[!, 4u1.ЛшGшGе х = х0 + m1c:
3. ЬрЬ А hшu1.Лш1.ЛntG t1b6ntpJntG[! hшLJ.шuшri t ti�o�G pLJ.шpш­

Gш4шG�G (А= х ), 4u1.ЛшGшGе k 4шriq� 4ЬG1.ЛГJПGш4шG tintibGIЛ[! 
(µ k ) 

(5.60) 

ч.�бш4шqrintpJшG щriш41.Л�4шJntti oq1.ЛLJ.ntti bG шnшо�G. Ьr�4-
ГJПГ1'1, Ьf1ГJПГ1'1 L. !ПГJГJПГ1'1 4шriq� tintibG1.ЛGbri�g: U4Gшnnt L�GbLПL 
hшtiшri tintibG1.ЛGbf1[! Gbri4шJшgGbGE Шll.JПLUШ4� 1.ЛЬuепч (1.ЛЬ'u Ш'l.­
JПLUШ4 5.9): 
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U'ndl:ifiU'I· 
[itrФ шЬuwц-
[ibnn 

4wpqn 
{k) 

1 

2 

3 

4 

UrunLuwL( 5.9 
Pwzfщ1wfi unubfianfibfф anbuwL((jt;pn 

Uljqpfiwljw[i 
Mk 

М=� 1 
1:f1 

2 

М =� 2 1:ti 
3 

м _ I:x1 tj
3 -

-

1:ti
4 

М =� 

4 

1:
ti

4bfiшpnOw9w[i 
J.l,c 

1:{xi -x)fi 
µ1 = 1:f1 =

0 

1:(х1 -х)2 f1
µ2

,Lfi

,L(Xi -х)3 f;
µэ = 1:t1 

1:(xi -х)4 fi
µ

4 
= Iti 

m1 

m2 

'l\wJйWUW\tW{i 
mk 

�(xi-x0)f, 

1:
ti 

1:<х1-хо)\

})1 

- 1:(xi -хо)
з 

fi 
m3-

1:
ti 

- 1:(xi-xo)\
m4-

1:
ti 

Uruntuwцpg bf"luntu t, nf1' 
• шnш2\1u ЦW\Щ\1 uцqpGwцшu t1nl1hGU1[! hwqшuш(1 t u\"12\"IG

pt\.wpwQwцwu�u· m1 = х l.i. titi11wnt\.nLu t nрщt:ш pwztuuwu
l.jbu1.Лpn(ф gшgw(фz,

• bpl.jpnf111, l::in11n1111 li !П(lf1Пf111 цшrщt� uцqpOwl.jwG 11nl1buuifibf1(!
1шGbQ tiu.eGnt(lПLJG OzwuшцnLpJшG, uwцwJO oq1.Лwqn116tl.ntl1
bG цbu1.Лrшuwцwu l1nubG1.ЛGbrФ hw2t1.w111.ш щw11ql:igGbtnt
hWOWJ1,

• ntGbuщnq wnшotiO u Ь(1ЦП(111 ЦШ(lq\1 uцqpGwЦwu uшJb(iLЛ­
Gbri' ЦШ(lЬt\'1 t n11n2bt 11tiuщb11ut,шu·

а 2 =µ2 =М 2 -М�. (5.61) 
• wnwot,u Цwrщti ЦbGLП11nuw4wG 11пйЬОLП[! hwqwuwp t q(lnJti

(µ1=0),
• hriцrin1111 цwriqti цbum11nuwцwu unubGLП!J 11'1uщbr,upшu t ti

6шnWJnLil t nrщьu hШ\ЛЦWG\121'1 LПWI.ЛWUUWU ht,йGwцшG 1шф
(�=а\

• b1111n1111 цwrщti цbutnpnGwцшG йnubGLП[! pwztul1wG wu\'\tibLЛ·
11\'lwJti 1шфG t. l:ipb pшztunLl1[! ut,libtnrФ4 t, wщw wJu hwtl.w·
UШ(l t qpnjp,
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• 1n1111n1111 tiшrщ.ti 4ьош11пuш4шо 11ni.11::i0mu oqmшqn11oqnL1.1 t
teugbuti gntgw0\121:! hw2i.t.w11ць1tiu.

• wnwotiG, b11Li11n1111, b(l(lПJlfl. li 1nr111n1111 цwrщti щwJLiwGwцwQ
unl1bGtnGl:i(1[! !ПLGb(i t,Gpunt(lПLJCi Gzwuwl.jntpJntCi, uwчwJ(i oq-
1.nwq.nr1oqntil bu цbC11.л11nuwцwCi 11nobGшGbrФ щwrщbgqwo
hшzqw11чaшG hшаш11:

5.7. Pwztudw(i 6Ь.ti n1untйuwutipntpJn1fin 

PwztuйwG аtф Jnt11whw1.nцntpJntGCibrФ [!CirJ.hшGpwgntl.1[! pOntpw­
q(lbtnt hwOW(l ОQ.LЛЧ,ПLй bCie pw2tuow(i l.jn(lb('lpg, npn(iE Wf1LЛW­
hwJшqnLl1 bu q.rw:Ptiцnpb(i' щnLtiq.n(ф l.i. ht,uц,nq.(lwut, 1.nhugntJ.: 
f\.(\WUJ? ЩWLПЦb('lwgntu b(j LЛWL\'\U ПLUПL1.Шwu\111tl.nl\ b(1UПLJP\1 pw2tu­
l1щ(i 0\1\1UW!ШЦ1ПLf.tJПL(iub(1\1 0WU\1U: 

sw11pbpntl.1 b(i фn11awriwriwчwG t... mbuwцwu pwztuйwG цn11Ь11[!: 
Фn11owrwrwцwu pwztul1шCi ЦП(lQ фwu1.nwg\l pwztul.1wG чnru t, П(l[! 
umwgtlnto t tltiбw\.jwqrwцwG 11-\11.nш11цйwО fiJntpbri\1 tul1pwtl.nruw0 
Wf11'J.JПLG,enн1 l.i. W(1U1WQПLПLO t pwztuйшG t\JIW шq11nr1. h\11.1uшчwG 
щwuiбwnubrG nt щwmwhwцwfi qnronCiQbp\1 wq11tgntpJnt(iQ: Пt­
untl1Gшuti11ч.n11 ьrit...ntJP\1 pwztul1wG 011t,Gw1wфntpJПLCi(! щwmwhw-
1.jwfi q.nponGub11\1 wqr.bgntpJntG\1g qbrio щwhbtnt hwoш11 wuh11w­
db2ш t l1b6wgGbt hwoшцgntpJwO owtl.wш· фn211шgGbtntl. ut,owtiwJ­
Eb!l\1 LWJUПLPJПlU(!: 

UшpMwmtiчwltwG qpбwцwq.[1ПLPJПlUG wщwgntgntl1 t. П(l hw­
uwl.jgntpJWG 6wqш1\1 йboшgl1wO t... oti2шl.jwJ.eb11\1 LWJGntpJwG фnf!· 
rwgoшfi 111:iщentl1 pшztullшG pwqllwCi4.JntGGb11Ci шLl.1:it\l Ыi llnmbGnLu 
n11n2 uwhl.1wGшJpfi uwhntG qtф, n11G tt pwztuuwG цnrifl t: 

Sl:iuwцwG pwztul.1wG цnrG wrmwhwJLЛntti t :Pntuцgi,nuwt цшщп 
1.ЛwtnwGqnri. hwU1цwCi\12Cib11\1 фnфntuntpJntGGb11\1 utiot..., nrintu ti 
hWJtn b(i qwLtiu h\111Gшцw(i, twЦшG щwtnбшnGbri/1 wqqbgntpJntG[!, 
li pwgшnqntl1 t щwtnwhwцwO qn(16n(ifib(1\1 wqri.l:igntpJntG[!: UJri mb­
uwцb1.nt,g' mbuwцшu pwztuntllG ntG\1 цw111.i.n11 qb(l, J;?ШG\1 n11 hGw-
11шч.n11ntpJntG t nfiabnntl.1 oq.mwqn(l6btnt pwztuuшCi цп11t11п hwбw­
tuwцwunцэJntGGb(l\'I pwztudwu 011bG9ubpu шuntl1Gwuti11htnt l.i. pw2· 
tunt\101:i(l[! hwubowmbLnt hwowp: 

Pшztul1wCi ЦП('IЬ('I[! LtiGntl.1 b(i ut,111:imrФч t... wutil1t:нлrфч. 11Ьц, 
b('ll.jПL l.i. pwql.1wq.wqwp: Чtuj1.1t1.w6 WJG pw(фg, рЬ чnr\l П(I бJПЩG t 
ПLl\l'\Ч.WG Ш2 ljwl.1 oшtu' IЛW(1pb(1ПL0 b(i Ш2WЧПl'\t'iJW0 \.i. oшtuшцnrt11· 
JWG wui,oьmrфwGb11: 

,шошuЬп hwйшцgntpJntGCib('lp qbщJ;?ntl1 pCintpwq.11шl.jшG t 111:iц 
q.шqwpwGt,, tiuц wuhшйwubn hwl1wцgntpJntuCibrФ qbщentl.1' pwq-
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Ошq.шq.ш�э pшztunLl1[!: bflЦПL u шчbLtf qшqш�э ПLGbgnri wGhшuшubn 
hwl1wцgntiэJnLGGbflfl ЩШflШq.шJПLО hШflЧ t Lfl0ПLl1 4ШLПШflbL t.nЧJШL­
Gbflfl t\.bf1wtut1pwt1.nriщt1' wчbLti hwuшubn tuupbfl wnwGoGtµgGbLПL 
Gщшmшцnt\.: Util11::iU�flf14 pшztul1шG 111:iщenLu gwGцшgш6 bflЦПL
LЛШflpbf1Ш4Gbfl/1 hшбwtuшцwGnLiэJnLGubfl[! цbuLПrшGtig hшцшuш­
flШhbn bG l.i bflЦПL цnriйbflti9 0/111JwGg hшчшuш11: 

Util1bmf1ti4 pш2tut1шG цnriti qшqш�э[! qiлGttnLL1 t цbGmflnGщu, t,uц 
шutil1bLПflt'i4 pшztuOшG[!' цbGLПflП(фg LПЬ/lШ2Шf1UЧШ<J t ШО (owtuш­
цnql1Jшu цш11 ршgшuшцшG wutil1bLПf1tiш) цшu ош/u' (шoшцnriOJшG 
цшО '1f1ШЦШG wutiObmflflw): 

UJ11щtiut, pшztuuшG 2Ш/1Pti pGnLiэшq.f1bf1G bu. 
х=М0 =Ме: R=бcr, a=1.25d:.

tiэb G2tl.ш6 hwf1шpb11шцgnLiэJnLG[! tuшtuiлчnLu t. G2шGш4nLu t 
q.nJПL!ЭJПLG ПLGt, pш2tul1шG 2Шflbl/1 wut,!1bLЛf1f1Ш: tiэb Мо< Ме< х , 
шщш х - М0 l.t х - Ме LПWflpbflПLIЭJПLGGbf1[! J'\f1ШЦШG bG, шuflObm­
flflшG шoшцnril1JwG t: l::;f1p М0 >Ме > х, hшцшпшц[!· х - Мо l.i х -Ме
lЛШf1pbflПL!ЭJПLGGbfl[! ршgшuшцшG bG, tiuч шutiubLПfl/1ШG oшtuш­
ЦПJ'lUJШU t: 

Sшflpbf1 �шif'ln11wцшGnLiэJnLG nLGbgnri ut, еш(ф pwz/untuGbrifl 
шut,Obmrit,шJti hш11Ьйш�лшцшG nLunLl1Gwut,riuшG hшuшfl hш2t1.шf1-
цшl1 bG шut,11bLПrфшJfl hшf1шрЬf1ШЦШG gnLgшGt,2[! (as).

х-М х-Ме 
а =--0 1,wi1 а =-: (5.62)

s а ч s а 
Uut,ubmfltiwJti gшgшGti2!:! чшflП'l t LflGbt t,uiщbu '1f1ШЦШG, шJG­

щbu tL ршgшuшцшG: '1f1ШЦШG Ob6ПL!ЭJПLU[! Ч4ШJПL11 t шошчn11!1JшG 
шu/111bmf1/1WJ/1 11шut,G, flu4 ршgшuшцшu[!· ашtuшцп11t11шG: 

UutiubmfltiшG l)flШЦШU t. Ь�эЬ pшztuuшu чnriti «bflЦШfl !1WU[!» 

q.mGt\.ПLO t UПl'}WJtig шо (as>O), pwgwuшцwu t, Ь�эЬ цnrФ «bf1ЦШfl Ош­
U[!» q.LПGцntO t OnriwJflg aшtu (as<O) (mb'u q.6wЩШLЛЧbf1Ubfl 5.3 l.i 5.4): 

Pш2tut1шG ut,ubmritiцnLiэJшG 11ЬщрПLl1 bf1f1Пf1'14Шf1qti цbGLПt1nGш­
цшG 11nl1bGLЛ[! (µ3) hшчшuшfl t 0-t,: n11pшG !1Ь6 t µз·[!, WJGEШU ub6 t
шut,11bmf1flшG: U111 шnшGoGшhwmцnLIЭJПL(фg о�LЛЧПLU bG шut,ubt.n­
f1flшG pGПLjЭШq.flbLПL hШUШfl: Uut,11bLЛf1flШJti q.Пf10ШЦ!'�9[! bflf1Пf1'1 
цш1щt, цbGmflnGшцшG 11nl1bGmt, (µ3) l.t t1t,2t,u ешпшцпшшJt�G 2bri­
l1шG ( u ) tunriшGШf1'1/1 hwriwpbflПL!ЭJПLGG t· 

а = .12. · (5.63) 
s 03 · 

nflEШG hwOwrflН! Опtл t qrnJflG, шJGышG LflПE/1 t wut,Obmrt,шG: 
UJU gшgwGt,2[! wцbLfl ULЛПLJq. t l.i 4flf1Ш12ЧПLU t шчbtti hшбшtu, ршG
Gшtunf111Gbf11:!: 
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f(x) 

о 

f(x 

· Q.awщwLП\.fl:ip 5.З

Pwzfuйwr. zwppfl w2wt.rn11.l1Jwu wuf1йbmpf1w 

х 

Q.oWЩWLПЦbf1 5.4 

PwzfuйwG 2w11pf1 tiwtuwt.in11йJwfl wuf1йbmr,f1w 
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X 
0 

b~b wuflllbLnpflwJfl qnp6w4fl9C! llbo t 0.5-tig (pwgwpllw4 wpctb­
Qn4.), wJ(j hwllwp4.mll t GzwCiw4wlfl, tiu4 bf}b 41nQ('l t 0.25-tig· wG­
Cizw(j (tGtflG): 

UuflllblllpflwJti Q.OJnLf>JWCi q.GwhwU1mll[! 4wmwptlmll t llf12f'IG )?W· 

12w4muwJpG utuwLfl hpllwG 4.pw' 4wtut.lw6 'lfll11Wf14mll(jbpp p4.flg 
(n), Lt hw2t.lwri4t.l.mll t (5.64) pw(jw~l.tnt.l' 



б(n-1) 
(n + 1)(n + 3) 

(5.64) 

ЬрЬ lasl > З, шunйЬи�rфшО ш40hШJUI t, О2шОш4nн:i t q.LfuWЧП/1 
aas 

hwйш4gnLpJnLOПLй hшui4шOn2n pш2funtй[! unt:ibUIJ1n4 it: �ш4ш11ш4 
l)bЩ.QПLl.:i шunйbUlflnW q.ПJПLpJПLO !n ПL0Ь(jш, u l)JlШ Ш114ШJПLрJПL0[! 
4ШJ1П11. t n hШJUI q.ШL ЩШU1Шhш4ш0 nJ1шi.tnбш40bJ1ПLl.:i: 

tйщnrn4 рш2fuйш(j ЧbJ1LПL6ПLpJW0 hШОП/11) .PШJL[! tpugbun q.ш­
q.шpn UJ1ПLPJШ0 ПJ1П2ПLй0 t' OnrйшL pш2tut:1шO 4nrn hшйЬйши�: 

tJшрЬйши�п4ш4шо Ltnбш4шq.11nLpJnLOO шщшgПLgЬL t. П/1 OnJlйШL 
рш2tuйшО 4nrn hwt:iшr !ПJ1J1ПJ11) 4шrq.n 4ьои�11nОш4шо йnйbOuin 
(J.4) hwrшpbf1ПLPJПL0[! t:1n2nO pшnш4ПLUШJnO 2Ь11.йш(j !ПJlJlП/11) шu­
и�nбшОnО ( а 4). hшi.tшuшr t bflbpn: 

tpugbun q.nr6ш4n9[! ПJ1П2ЧПLй t (5.65) ршОшаunч. 
е =ь_-·З· (5.65) 

s 04 

tpugbun q.nr6ш4n9[! 4ШJ1П11. t LnObL '1/1Ш4ш0, пош pOnLpWq.JlПLl.:i 
t 4nf1n qшq.шpn UJ1ПLpJПL0[!, U ршgшuш4шО' q.шq.шpn hШJlp LnObL[!' 
UПJlйШL рш2tuйш(j 4nJln hшйЬйШUIПLPJWl.:ip: 

q6шщши�4Ь/1 5.5-ПLl.:i Obf14ШJшgi.tш6 bu bf14ПL pш2tuntйubJ1[!. 
UПLJl q.шq.шpn (е5 > 0), u hШJlP q.шq.wpn (es < 0) Ш114ШJПLРJПL0[!: 
UПJlйШL рш2tuйшu l)ЬЩ.РПLй es= O-n: 

tpugbun йп2по pwnш4nшшJnu utuшш ( aes) hш2чш114Ltntй t hb-
UIUJШL ршОшаunч· 

24n(n - 2)(n - з)
(п -1)2(n + з)(п + 5)' 

(5.66) 

ПJ1Ulbq' П-[! 11nuiшJ14ПLй0bJ1n РnчО t: 
UJuщnuni.t, pш2funtй[! 4LnOn OnJ111ШL, ЬрЬ wunl1buiJ1nшJn (as) u 

tpugbuti q.nJ16w4tJgObJ1[! hшi.tшuшr LnubO qJlnJn· as
= О; es

= О: 

118 

Q.owщwi.ntib11 5.5 
Pwzfuйw(i UПLJ1 (е5>0} LL hWJ1P (es

<O} q.wq.wpObJ1Q

Ln011pbJ1q.[! ш11ш2ш114ЬL t шunйbuirфшJn u tpugbun n11n2йшО 
ЩШJlqbgLtw6 pшOwaubfl[!: UunйbuirnwJn q.nr6ш4ngn hш2чш114Ltntй 
t hbUIUJWL ршОшаuпч· 

as = Р - 50, (5.67) 
ПJ1U1bq' Р-0 йп2пu рчшршuш4шuп шr<tbp[! q.brшqшOgnri. UIШJ1pb­

J1W40bfln и�Ьuш4шJ1Ш/1 42п110 t (%-nч)' U1J1ЧШ6 2Ш11.Рn 
UIWJ1pbJ1ш40brn n011hшOПLJ1 ршОш4nL11, 
50 %-(} OnrйшL рш2tuйшО 2Ш/1.Рn йпопо рчшрш0ш4ш0[! q.b-
11wqшOgn11 UIWJ1pbf1W40bfln и�Ьuш4шJ1Ш/1 42n110 t: 

tpugbun q.nr6ш4gn hш2чш114йш0 ршОшаuО t' 
е

5
= Р - 38.29, (5.68) 

ПJlиibq' Р-0 йnonO рш11ш4nшшJnО 2bql1ш(j 4bunu hшi.tшuШJl t:1noш-
4wJ_pnLl1 (йnonO шr<tbpn ШJU 4шй ШJО 4nqйПLй) q.uiOчnri. 
UIWJ1pbf1W40bfln и�Ьuш4шf1Ш/1 42п110 t (%-ni.t)' U1J1ЧШ6 2Ш/1-
Еn UIШJ1pbJ1Ш40b11n 1}01'].hШОПLJ1 .РШGШ4ПL11, 
38.29-[!' йnonO pw11ш4nLUШJnO 2b11.l1w(j 4bun0 hШЧШUШ/1 
11п2ш4ШJ.РПL11 (йпопо шr<ttpn WJU 4шй ШJО 4nri.йnLй) q.uiO­
чnri UIШJ1Pbf1W40briti йШU[! (%-nч)' OnriйшL рш2tuйшО 2ШJ1-
.Pn UIWJ1pl:iJ1W4Gbfln [!Ul)hШOПL/1 рш0ш4nL11: 
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• Uutн11::iuirфшJh Li tougbuh qщ16ш4tigGl::irч:! nLGbG П! uhшJG G4ш11ш·
qлnnbG pnl[ШG1'1ШЧПLPJПLG, ШJLU шЫф2шчшGп11ЬG pGnчэшqnnLU b(j
hшu,4шGh2h pш2tuuшG dli[! nшnLUGшuh11t.1.n11. hшt1ш4gnLpJшG uшh­
t1шGGbr, nLl1:

,шбшfu t_eugbu(j ПL шuhl1bU1J1t'IШG ПJ1П2ШЧt'IПJ1Ь(j QПLJ9 b(j LЛШLt'IU 
ungrшL·LЛGLЛbuш4шG bJ1linLJpGl::i11r hЬ1Лшqш ПLUПLl1Gшuh11t1шG nщti­
Gbr,[!: ОrфGш4' G2шGш4шLr ршgшuш4шG tougbu[! 4шr,п11 t hш­
L[шшлЬL, ПJ1 hbuiшqnu,L[n11. hшuw4gщpJПLG[! ПJ1Ш4шщЬu шGhшt1ш­
ubn t: Pшgti ШJ1'1, q.nJ16w4rgGbJ1[! fЭПLJL bG UlШLhU ПJ1П2ЬL, рЬ hGШ('lШ­
L[n�('l t ШJ11'1JПО UlЧJWL tt1щhl1h4 pш2tunLl1[! pl::iJ1bL GnJ1UШL pш2tut1шG 
4nJ1rG: 

011tiGш4' LЛJ1l[Ш6 t ШJ11ЛШl'1f1WG.Qti щшmr,шuu,t1шG опшчшG UПJ1· 
11шJr 4ШLЛШJ1UШU gnLgшuti2Gb11ti pшztuL[ш6nLpJПLU[! (1ЛЬ'u ШГlJПL· 
uш4 5. 10): 

n11n2bL шuht1bLЛJ1hWJh Li tougbuh q.n116ш4hgubf1[!: 
lu(il').(1� LПLOl1w(i hшt1шr, шGhr,шctb2U1 t hш2чш114ЬL bJ14J1ПJ11'1, b('l­

f'IПJ11'1 Li !ПJ1J1ПJ11'1 чш11q.ti 4bGLЛJ1ПGш4шG t1nt1b(ju,(jbJ1[! (hш2t.1.шJ14ШJhG 
U1ЧJШLGbJ1[! Gbr4шJшgl[ш6 bli 5.10 шrunLuш4nLt1): 

Ul\jПLUWЧ 5.1 О 
UJ1U1Wl').J1WCs�� ЩWU1f1WU1.Лl1WCs OJ1W4w(i (in(111WJti 4WI.ЛWJ1ПLU[! 

unr,йwJ� Pw!i- 1J\ч1w- N 
...:.- ...:.- ...:.-

�winwr,йw!i чn11- ljWJP� l'X 
....... N

,,__ 
м,,...._ <t......_ 

IЛП�П\j[! (jt;r,� ljtiliLЛ· IX IX /Х /:,,: Xi f; 1 

Р�ЧI! f1ПU(! 
1 1 

1 1 Xi х ,;;- :,;;-f; Xi 'Х х '-" '-" "--' '-" 

u 1 2 3 4 5 6 7 
94-96 8 95 760 -6 36 288 -1728 10368 
96-98 9 97 873 -4 16 144 -576 2304 

98-100 15 99 1485 -2 4 60 -120 240 
100-102 30 101 3030 о о о о о 

102-104 20 103 2060 2 4 80 160 320 
104-106 14 105 1470 4 16 224 896 3584 
106-108 4 107 428 6 36 144 864 5184 
C!uqwtltiuп 100 10106 940 -504 22000 
Urunшшчr U1ЧJШLGb11ti htiuш(j ЧJ1Ш П('lП2ПLU bG.Q t1ti2rG �эч.шрш­

Gш4ШG[!' 
х = L Х; f; = 10106 = 101 06:l::t; 100 · •

bf14f'lПf'll'1 ЧWf'lq.ti 4ьGuiJ1nGш4шG unubGui[!· 
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2 
L (х; - х)2 

t; 940 
µ2 =О = =-=94 

L � 100 · • 

l::iJ1('lПJ11'1 ЧWJ1q.ti 4l::iGU1('lПGш4шG unubGIЛI}' 
L (х; - х}3 f; - 504 

µ3 = =--=-5 04
z:: � 100 · 

!ПГ1!1ПГ11'1 4шr,qh 4bGu,r,nGш4шG unubGuio'
L (х, - х)4 f; 22000 

µ4 = =--=220: 
z:: ti 

100 

nLGbGшLnч. ШJ1'1 uit.l.JшLGb110· nJ1n2ntu tGo шutiubuir,tiшJti qnr,6ш-
4h9t:!' 

а - µ3 -- 5·04 =-0.175s а3 28.82 
tiuч teugbur q.n('l6w4ti9[! 44шqt1ti' 

µ4 220 е =--3=--=2.4898-3=-0 5102s а4 88.36 
. 

Uutiubuir,tiшJti Li tpugbuti ршgшuшчшG q.n116шLфgGb('l[! gntJg bG 
UlШLhU, П('l QЛJПLfЭJПtG nt(ф [!UUl pGПLJfЭti Li ub6nLpJшG !GttiG шuh­
ubuir,tiш Li pшztuч.шcrnLpJшG hшr,iэ q.шq.шр: 

5.8. Sbuw�w(i J!WltuчwanLpJПL(i(! чwrif'lwgf'lwJf'I 
2w11et.11f1 l{b11LnLirntpJnLtinнI 

P.ш2tut1шG Ч\П('lбШf1ШJ1ШЧШU ЧП('l[! hшr,pbgGbLПl Li mЬuшчшG
чnr,ti hbu, hшi1Ш!'1J1bLПL hшt1ш11 t.1.tiбw4wq.11ntpJПLGПLU hшбшtu oq.u,­
L[nLU bG Gnri1шL pшztuщt1hg: Lnrt1шt pш2tut1шG ,1)nLG4gtiwG щGti hb­
uiliJШL LЛl::iUJIO. 

1 . ..!.12 

У1 = .J2п е 2 

П('lU1b11' Yt•U UП('lUWL pш2tut1шG 4nrh orщtiGwu,G t. 
Х· -Х 

t =-'- -[!· GnruшLJ.nrч.w6 2b11.ntl1[!, 
а 

(5.68) 

е ==2. 71828, п ::: 3.14-[!' 11шрМшmt�чш4шG hШULЛШUlПLGGbf'I[!, 
х ·1}· utiotiG ш11ctb.Q[!, 
хго· hшui4шGtizti шr,ctbeGbr,[!, 
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<J -(j' llr5ф[j EWПWЦПLUWJr(j zbl'\ПLil[!: 
\,nf111WL pw2tunLl11! Lrnцn[j n11n2l[ntll t b11l/nL щw11wllbtn11b11nl['

pl[wpw(iwlfw(j ilrOr(jnl[ ( Х) la ilrOr(j )2Wl1WЦПLUWJr(j zbl'\ПLilnl[ ( (J ): 
t,(jww(j llb6 Lr(jr hwilWLПbl'\ QЛ\16ПI'\ ЩWLПWhwlfw[j llb6ПLpJПL[i­

(jb\1r ew(iwц[!, WJ(i_ew(j llb6 ЧLr(jn hwllwщwtлwutuw(inLpJnL(i[! (in11-
llWL pwztullw(j O\lb(j_er(j: ЬрЬ ЩWLПWhwlfw[j ЩWLПбw11(ib11rg la П!
ilbЦ[! !ПL(jr QЬ\1ШЦ211ПI'\ Wql)bQПLpJПL(i ilJПLU(ib\lr (i4wtnllwllp, WЩW
pwztullw(j O\lb(j_e[! 2WLП ilПLП t (in11llwLr(i: 

unt1llWL pwztullw(i ЦП\1[! llrwq.wq.wp, llror(j w11db_er [ilfwtnllwllp
urllbtn11rч ЩWLПЦЬ\1 t la nt(i� qw(iq.wцwlila tnbu,e: 

'1rtлW\1Цb(iE (jnt1ilWL pwztullw(i ЦП\1r 11� _ew(ir hWLПЦПLpJПL(i(ib\1[!.
• f(t)-[in11llwL pwztullw(i ,1>nt(ilfgrw(j qnLJq. t' f(-t) = f(t), hl:itnlaw­

PW\1 ЦП\1[! urllbtnt1rl/ t 0\1'1r(iwLП(ibt1r wпw(ig_er (i4wtnllwllp,
WJur(jE(j' х = Ме = Мо: 

• :Ьnt(iцgnw(j nt(jr w(iuwhllw[j Фп.е11 wrdb,e t = ±оо l)bЩEПLll.
l)W [jzw[iwцntll t, П\1 ЦП\1r бJПЩЬ\1[! wurllщtnntnrlf lilanl[ lln­
LПb(intll b(i Wpug�u(ib\lr wпw(ig_er(j' 2Ш\1ПL(iшlf ЬLПЦ l:i\1ЦПL
ЦПl'\llbt1r9 liqtnbL w(iuwhllw(inLpJw(i: 

:Ьnt(ilfgrw(j nt(ir llb6wqnLJ(i W\ldb_e t = 0-� цwll х=х 11-bщ_eПLll.

WJI) w11dbEI} hwl[wuwr t � : 
. v2n 

• :Ьnt(iцgrw(j nt(ir 2112llw(i цЬtл t = ±1-r 11bщ,entll, П\11} qtn(il[nLll
t lfb(jLП\1П(ir Ь\1ЦПL ЦПl'\ilПLll ilr2r(j EWПWЦПLUWJr(i zbqilw(jl}
hwl[wuwr hl:inwцn11ntpJw(j чrw: 

1W2ЦW\1lf(jb\1[! QПLJ� b(j LПWLru, П\1 РПLП\1 LПW\1Pb\1WЦ(ib\1�
68.3%-1} Q.LП(iЦПLil t ( Х ±а) llrOWЦWJEПLil; ( Х ±2cr) ilrOWЦWJEПLil
q.tл(il[ПLll t РПLП\1 U1Wt1pb11wц(ib11r 95.4%-[!, пuч ( х ±Зcr)-ntll' 99.7%-[!:

• ЧПf1ПЦ la wpugru(ib11r wnw(igEПЦ uwhllw(iwфwцl[w6 llwцb­
\lbU[! hwl[wuwr t llbц�·

t u
2 

() 1 J 
·
-

F t = � е 2 du : (5.69)
v 2n .\ 

Pwzfuйw(i zш11еtчф hwqwuw11bgnLйl! 
(mbuwijw(i pwzfui.J.wantpJw(i ijwnnLgnLйl!)

Q.п116(iw4w(intll llb6 hbLПWE\1E\1ПLpJnL(i t wпwowg(intll wJ(i
hWf19[!, рЬ П\1EW(inal[ t lJ.rбw4wq.11wlfw[j '1rLПW\1ЦilW(i W\ll)JПL(i_entll
umwgl[w6 pw2tunt111} hwllwщwu,wutuw(intll (in11llwL pwztullw(il}: 

=iwrg(! LПL6bLПL hwllwr hw11цwцп11 t hwzцшrlfbL (iп11llwL pwztu-
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ilw(j LПbuwlfw[j hwбwtuwlfw(inLpJПL(i(jb\1[!: Ч.W\1rWQ\1ШJ� 2Ш\1Е�
hw11pbgntll[! [!ULП (in11llwL pwztullw(i цп11�· tnbuwцw(i pwztul[w6ПL­
pJw(i hwбwtuntpJnL(il}, n11n2l[ntll t hbtnlaJWL pw(iwl!Lanl['

,2 

f(t) = Nh ·�е-2, (5.70) 
о v2x 

П\1Ulbl'\' N =Lfi цw11rwgnw1n 2w11en hwбwtuwlfw[iПLpJПL(i(ib\1� QПL­
llw11(i t, 
h-[!' llr2wlfwJE� LWJ(iПLpJПL(i[! ,
Q'-(j' il�2r(j EW12WЦПLUWJr(j zbl'\ПLill},

Х· -Х 
t =-1

- -[!· (in11llwl[n11l[w6 zbrintll[!,
(J 

12 
<P(t) =-1-е.2 -n

$ 
W\ld'b_e(! П\1П2ЦПL11 t Wl'lJПLUWЦrg:

=twйw6wJ(inLpJw(i hwJmw[i�z[ibp

(5.71) 

Pwztullw(j 2w11en hwrpbgntllrg. WJur(ie(j' tnbuwlfw[j hwбwtuw­
цw(iПLpjПL(il} nrnzbLПL9 hbmn, w(ih11wdbzu,ntpJnt(i t wпwow(intll
ULППLq.1:i( LПbuwlfw(j ПL tllЩ�f1rЧ hwбwtuwlfw(inLpJПL(i(ibf1r ilrOla
bl'\W6 U1Wf1Pb\1ПLPJПL(jl} twцw0(i t. рЬ0 ЩWLПWhwцw(i: Sbuwцw(i (fт)
la tllщrrrlf (fэ) hwбwtuwlfw[iПLpJПL(i(ib\lr Ul:if1U1ПLpJW(i WULП\lбw(i[!
q.(iwhwLПbLl1L hwllwf1 ЦWf1bLr t l/rrwnbL 'i\rf1un(ir (х\ 11-nllw(inl[u­
ЦПL (С), 3WULПf1ЬilUЦПL (L) ЦW11 ЧПLilПQ.Пf1ПЦr (Л) hwllwliwJ(inLpJW(i
hWJLПW[i\lz[ibf1r9 Пf1lat 11Ьц[!: 

"l�riun(ф hwJLПw(i�2[! (х2
) fт la fэ hwбwtuwцw(intpJnt(i(ibrl\1 11\lola

bl'\W6 2bl'\ПLil(ibf1r EWПWЦПLUПL la UlbUWЦW(j hwбwtuwlfw[inLpJw(i
hw11wpbf1nLpJw(i q.ntllwr(j t, Пf1[! n11n2l[ntll t hbLПlaJWL pw(iwl!Lanц.'

2 

х2 = L 
(
fэ -!т> , (5.72) 

�
П\1Ulbl'\ • fэ-(i la fт.(j tilЩ\1\lrЧ la LПl:iUWЦW(j hwбwtuwlfw(inLpJПL(i(ib\1(j b(j:

Х2-ПL фWULПWgr Wt1db_e[! hwlll:il1WU1ПL1l b(i UWhllw(iwJr(j W\ld'b_er 
hbLП, П\1[! П\1П2ЦПL11 t hWLППLЦ Wl'lJПLUWЦ\1 oq.(inLpJW!1p' lfwtul[w6 
WqWLППLpJw(i WULП\lбw(i(jb\lr pl[rg la [jzw[iwlfщrntpJW(i 11WЦW\11)W­
Цrg: uzw[iwlfwLrntpJw(i llwцwrщwц[! [!(jLП\1ЦПLll t 0,05, 0,01, 0,001, 
rulf WqWLППLpJw(i WULП\lбw(i(jb\1\1 prl[[! (v) hWZЦW\1ЦЦПLl1 t П\1ЩЬU
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рш2tш1ш0 2ш11ыt� tt.Jlipbrti pL/.ti (п) t... ubцti tлш11pb11ntpJntu' hшuш6 
tliЩ[l(l[lЦ pш2tt.Jliw(i ЩШf1ШUbtл(lb(l[l p[lL/.[! (Х, cr): 

UJUЩIЩ (!ULЛ GnrliwL pw2tt.Jl1w(j чnrti hw(lpbgliwu l'}QЩj?ПLl1 
wqwtлnLpJШU wutл[lбwGOb(l[l PtiL/.o hШL/.ШUШ/1 4Ltiuti' 

v=n -1-2, v = п-3: 
ЬрЬ х.\ш

z. <х.2 
ШI[ ' u2wGwцntl1 t 2b11.ntl1[! mЬuшцшu l,. tl1щtirti4 

чп11Ь11t� hwбwtt.JшчшunLpJПLUUb/1ti 11[101.t щшtлшhшцшu t: 
n.nilw(inquц nL hwJtnw(itJ2[! (С): Uruntuшчti pwgwцwJntpJШU 

11tщыntti tntuшцwu L. t11щtirti4 hwбшtt.JшцwuntpJntGGbrti 2bqL/.w-
6ntpJntO[! q.GwhwtлbLПL hшuш11 ЦШ/1ЬL[1 t oqm4.bL П.nliwGnL/.uцnt 
hWJU1WG[l2[1g, П(l[! П(lП2ЧПLU t (5.73) pwuwdL.nL/.' 

С= ..fiv ,
(5.73) 

n11mb11.' (-[10 "1[111unG[1 hwJtлwG[12[1 Ш[lctbыG t' hш2L/.w11ццш6 (5.72) 
pwGшdL.nL/., 
v-u· wqwmntpJwG wum[lбwGGbrti p[lL/.[! (Gn(lliWL pw2tt.JuшG
L/.w11цw6[1 шлnщ11шG 11tщыntl1 v-G hwL/.wuwri t tt.Jlipbriti 
pL/.[lg hwuw6 Ь11Ьы' v= п-3): 

ЬрЬ \CI� 3, zbri.ntti[! щшmшhшцшG t, [luц ЬрЬ \С\>З' hwL/.шum[l: 
3WUU1f1l:i11UЦПL hWJtnw(i[12[! (L) ЦШГ1ЬL[1 t П/1П2ЬL hbtлl....JWL hш-

11шрЬ[1ШЦQПLрJШU h[lliwG Чf1Ш. 
:z: (t, - tт )2 - k

L = Npq (5.74) 
,J2k + 4Q 

nrmbq' N-JJ hwl1wцgntpJwG 6wL/.wLG t,
pq-G' Wttлbr,Gwtл[lL/. hшmцш(фz[l 11fluщb11urwG, 
k-G' f1Jl1pb11r цш11 tлш11рЬ11шцuЬ11[1 PrL/.G t.
Q-(i [!UJ1ПLUПLl1 t 0,6 шг�сtьыо. brip mш11рЬ11шцGЬ11r цш11
tt.Jlipbr,r prL/.o 8-flg urGiL. 20 t: 

ЬрЬ L>З, GzwuwцntLi t mbuwцwu pш2tt.Jпtl1[! hwLiwщwmwutt.iш­
OntLi t tLiщtiritiч pw2tt.Juw01J: 

lintLinqn11nч.fl hWJLПWU\12[! (л) h[lli(iL/.ntli t ЦПLI.ЛШЦL/.ШО hwбw­
tt.iшцwunLpJПLUGbriti ur21.t 11шыur11ШL 2bril1w(i цш11 tлЬuшцшu L. tl1-
щflritiч pw2tt.Jtiw(i hwбwtt.JwцwGntpJШG L/.11ш: 

D 
л=ТN . 

(5.15) 

ПГ1tnbrl_' 0-(i mЬuшцш(i 1.... tl1щrl1tJЧ ЦПLLЛШЦL/.ШО hwбwtt.JwцwGnL­
pJПLUUb(l\1 uf121.t briwo 2ьri.t1wG 11boшq.ntJG шг�сtьыо t, 
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N=Lf,-(j' 11rmш11цпtl1Gb11ti Ptiчo цш11 tLiщrri\14 hwбwtt.Jw­
чшGntpJПLUUb/1\1 qntl1ш11G t: 

ЧПLl1nq.nrinL/.f1 hwJtлwG\12\lg oq.mцbLПL wGhr,wctb2m щwJl1wGG WJG 
t. П/1 rфtлш11цntl1Gb11\1 pflL/.[! LrGti ршчшчшGшtшФ 11Ь6 (100-[lg Пi
щшцwu):

Оrфuшч' ЦШLЛШ/14.ЬL t [!GlЛ(lШGJ?ШJ\10 nшntl1Gwuf111ntpJПLU mпr­
·1Ф ml::iqwl1wur tлwriwMwG f1JnrintpJwG фn11db11ti l.\.b11wpl:i11JwL:
UrниntGj?Gl::irio Gl:i(lЦШJWgL/.w6 ьо 5.11 шruпшшчшu:

U'l.JПLUШЦ 5.11 
=tШ21.\.Wf1ЦWJf'ICI WI\JПLUШЦ 

Snri:\J� 
Фn11-

чtiGtnrin- t2 
IЛШflWO· (j� х'-х 1 --
11wG tun- awri4- Wf\dt!![] х;-х t=- ч{t) = 

,fi;/ 
2 : <p(t) fт 

rinLpJnLQ[) 
tJшG х� а 

Р�Чn f1 1 

_Х; {ul1) 

1 2 3 4 5 6 7 8 

70-80 3 75 -35 -2.1 0.044 2.64 3 
80-90 10 85 -25 -1.5 0.1295 7.78 8 
90-100 14 95 -15 -0.9 0.2661 15.99 16 

100-110 23 105 -5 -0.3 0.3814 22.9 23 
110-120 24 115 5 0.3 0.3814 22.9 23 
120-130 13 125 15 0.9 0.2661 15.99 16 
130-140 9 135 25 1.5 0.1295 7.78 8 

140-'150 4 145 35 2.1 0.044 2.64 3 

n11n2tt tлЬuшцшu hwбwtt.JwцwGntpJntGGbriJJ, utлntq.l:iL tлЬuшцшG 
l,. tLiщ[lriflц pw2ttJL/.w6ntpJntGGb11f1 hwLiwdwJGПLpJntG[! Gn(ll1WL 
pw2ttJl1wG hbm: 

LПLO'ПLU. �wG[l П/1 UП/1UШL pwztt.Jl1w(i ЦП[l[l ЦШППLQПL11[) цwtt.Jt{w6 
t triцпt щшг�шt1Ьm11Ь11[1g' х L. а -flg, шщш шnш\фG hbrчэflG wOh11w­
ctl:i2tл t n11n2bL hw11wщwtлwutt.JwG щw11wl1tm11b110: Uf11ФG рцшрш­
Gшцшut� L. l1f12f1G J?WUШЦПLUWJrG 2Ь11.11шG hш2чш11чо ЩЬLЛJ? t цш­
LЛШ/1ЬL unцnrwцwG Ь11.шGшцпц: 

SЬuшцшu pw2tt.Jцw6ntpJwG hwбwtt.JwцwGntpJnLG[! q.tnGbLnL hw­
awri oq.m4.ПLl1 ЬGы · 

,2 

fт = Nh · + е-2 цш11 fт = Nh · q( t) pwGwdL.flg:
а ..;2л а 

uwf1Jo11nы hш2чш11чL/.nL11 b(i' 
ш) х=110 L. а =16.64 Wf1dbыOb(l[!, 
р) q.mGntU 2l:iri.ntl1Gl:i(l[! l1f12[1G w11dbf:?[lg (UJПLUWЦ 4), 
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q) Q.1.ЛGntl1 Gnril1wt\.nrн.tw6 2b11.ntl1GbritJ wrictbeGl:iГ1[! (uJntGw4 5),
11) Wll.JПLUWЧr9 nrin2ntl1 q>(t) wrictbeGl:iri[! (UJntGwч 6),

Nh 100·10 Ь) hw2t1.wri4ntl1- = 60.09 hwu1.Лw1.ЛntG 11b6ntpJntG[!,а 16.64 
q) hwu1.Лw1.ЛntG wrictl:ie[! pwql1wщw1.Л4bLnLI. qi(t) wrictbeGl:irint\.

(uJntGwч 7)' UIЛWGntl1 bGe 1.Лbuw4w(j hwбwtuwчwGntpJntG­
(jl:iri[! (чLnriwgLl.w6): 

Пrin2bLПL hwl1wri, рЬ hwбwtuwчwGntpJntGGbri� WJ'1 2b11.ntl1Gbri[! 
twчw·(j bG, �эь· ЩW1.ЛWhw4wG, ОQ.1.ЛЧПL11 bGe lfJrriun(i� hWJI.ЛW­
[jtJz�g· 

2 
х2 = L 

(
fэ -;> 

� 
Sbuw4wG u tl1щrrirч hwбwtuwчwGntpJntGGl:irir 2b11.ntl1GbГ1[! 

qGwhwl.ЛbLПL hwl1wri чwril:iLr t OQ.1.ЛЧl:iL hbl.ЛUJWL Wll.JПLUWЧr9 (5.12): 
Uruntuwl.J 5.12 

fэ fт fэ - fт (fэ - fт)2 (fэ -fт)2 
fт 

3 3 о о о 

10 8 2 4 0.5 

14 16 -2 4 0.25 
23 23 о о о 

24 23 1 1 0.043 

13 16 -3 9 0.5625 
9 8 1 1 0.125 

4 3 1 1 0,330 

�(j11шl]blio 100 У
2
.ьw = 1.813 

'1tJ1.ЛwriчLl.w6 orirGw4ntl1 2wrieG ntGtJ hwбwtuwчwGntpJntGGl:irir 
8 funtl1p, WqWIЛПLjЭJWG WU1.ЛtJбw(i(jl:iГ1tJ ptJtJ.[!' V= 8 -3= 5: 

а = 0.05 GzwGw4wLtJntpJw(i 11WЧWГl'1WЧtJ u WqWIЛПLjЭJWG WU1.ЛtJ­
бw(j(jbГ1tJ ptJ.ni.t nrinzntl1 bGe Wll.JПLUWЧWJtJG wrictbe[!' Х2 шri=11.07: 

1wl1bl1w1.Лntl1 bGe tflwu1.Лwgr u Wll.JПLUWЧWJtJG wrictbeGl:iri[!, ew­
Gr nri x\шzLJ.< X2шri· wrictbetJg (1.813<11.07), G2wGw4ntl1 t 1.Лbuw4wG 
u tl1щrrirч pw2tutJ.w6ntpJwG UbГ11.ЛПLjЭJWG чшг�чш6[! [!Gl'}ntGtJ.ntl1 t: 

Oq1.ЛLl.bLПЧ 11nl1wGni.tuчnt hWJ1.ЛWGr2rg' щwriqbGe. twчw·(j t, рЬ 
n· !' 1.Лbuw4w(j u tl1щrrirч hwбwtuwчwGntpJntGGl:irir 1.ЛWГ1РЬГ1ПLfЭJПLG[!: 
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cJ�� J1.
�

1з-� � �з.1� _ з.19 _ 
2v 2·5 �-3.1623 -1·0087

ewG� nri 1.0087 < 3, 1.Лbuw4wG u t11щ�rirч hwбwtuwчшGntpJntG­
Gbrir 11r2u ь11.ш6 1.ЛWГ1Pl:irintpJntGGbri[! ЩW1.ЛWhw4w(j b(j; 

UJctl1 tt1nri�l:i(je UI.ЛПLQ.bL чшг�чш6[! ЧПLl1nq.nгini.tr hWJ1.ЛWGr2r oq.­
Gntpjwl1p 

Dл. =-:1r.;:

UJu GЩШI.ЛWЧПЧ 4wql1ntl1 b(j ЧПL1.ЛWЧLl.щ6 hwбwtuwчwGntpJntG­
(jbrir Wll.JПLUWЧ[! (5.13) u nrin2ntl1 b(j 1.ЛWГ1Pl:irintpJw(j 11weurl1wL 
2b11.L1.w6ntfЭJПLG[! GriwGg 11r2u: 

fэ 

3 

10 

14 
23 

24 

13 

9 

4 

L � = 100 

Uruntuwl.J 5.13 
�ПLйnq.nrinL[/1 hWJWU1WU/12/1 hW2ЧWl11.J[! 

fт чntuiшljtl_w6" hшбwtuшljw(jntpJnt!i 
1s-s

1

1 фnpMwljш(j (S) 1.Лliuшljш(j (S 
1
) 

3 3 3 о
8 13 11 2 
16 27 27 о
23 50 50 о
23 74 73 1 
16 87 89 +2
8 96 97 +1
3 100 100 о

U11wtJ.bL 2b11.ntl1[!' О= 2, WJ'1 11bщentl1 л.=4=-Ь-=0.2:
-vN -v100 

Cul.Л Wll.JПLUWЧr' Р(л) = Р(О.2) =1, hbl.Лuwpwгi, ЧUI.ЛWh чwribL� t 
щG11bL, nri fэ u fт 11rou b11.w6 2b11.ntl1[! чrintl1 t ЩW1.ЛWhw4w(j puntJp: 

UJuщtJuni.t, РПLПГI bribe hwJrnwGtJzGbrini.t tL 1.Лbuw4wG u tl1щtJrirч 
hшбwtuwчwGntpJntGGl:irir 11r2u b11.w6 1.ЛWГ1РЬГ1ПLjЭJПLG[! ЩWI.Лwhw­
чwG t, WJurGыG' hWUI.ЛWI.ЛЧПLl1 t wnw2 ew2w6 чшг�чш6[!, [!UI.Л nrir' 
pwztuntl1Q bGpwriчtJ.ntl1 t 'ТJntwunGr pwztul1wG oribGetJG: 
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Q.LПttu VI 

[!\,Sf'UueUЗI"\, t\.l"�Uf''4ntu 

6.1. Cfiu,pwfiewJ�(i 11�mwp�l1wfi mbuw�w(i 
h�йn1Defiь11п u r.2wr.w�n1pJn1fin 

ч.rбш4шq.11ш4шG l}rl.ЛШJ14ntt1[! 4ШJ1bLr t 4шqt1ш4bJ1ЩbL hшt1ш-
LПШJ1Ш6 l.t П! hшt1Ш1.ЛШJ1Ш6 1::irtшGш4nч.: 

1WliШLПWflW6 l}rLПШJ14ПLU[! GшfuшLПl::iUПLU t ПLUПLU(iшurJ14.ПГ\ 
hшuш4gПLl}JШ(i РПLПJ1 t1rw4.ПJ1Gl::irф ULППЩПLt1[! l.t 4шщц_ш6 t (iJnLpW-
4шG t11::i6 6шfuul::iJ1r U l)dЦ,ШJ1ПLl}JПL(i(il::iJ1r hl::itл: 1шt1w4gnLpJW(i 
urwJG ПJ1П2 UШU[! ПLUПLt1CiwurJ11::itПL U 11J1W hwtл4ПLfЭJПLGGl::iJ1/1 ч.l::iJ1W­
pbJ1JWL tщ11шhш(iq.ntt1Gl::iJ1 4WLЛWflhLПL hшt1ш11, UПЦ,ПJ1WPWJ1, oq.tnw­
q.n1164.щt1 t П! hШUWLЛШJ1W6 11rLПШJ14UШG l:iqшGw4[!, ПJ1r wnwц_l:it 
IЛWJ1W64.ш6 �U[! [!UUlJ1WGOWJrG '1/1UlШJ14ПLUU t: 

CGI.ЛflШGJ;!WJrG П! hШUWLПWJ1ШO 11riлш114t1шG [!Gpшgoщu hl:iiлш­
qntлц,nri urwч.n11Gl:i(l[! [!GLЛ(lЦ,ПLt1 l:iG щwmwhw4шG 4wrщnч.: Uiлwg­
!{w6 hwt1w4gПLpJnLG[! ПLUПLUGWUrJ1Ч.ПLU t, l.t WJ11)JПLUJ;!Gl:iJ1[! LПWJ1W6-
!{nLt1 b(i шt1рп11.2 u4qpGш4wG hwt1ш4gntpJшCi ч.11ш: 

rt-rtлwJ14ПLU[! 4wquш4bJ1ЩЧ.ПL11 t WJ!iщl:iu, ПJ1 11rwч.n11Gl::i11r [!U­
IЛflЧ.WO t1ШU[! чino11wg4.w6 uшu2mwpnч. Gb114шJшgGr wt1pn11.2 hш­
uш4gnLpJПLG[!: Cutл ШJ11U' hwuш4gnLpJПLG[!, ПJ1r9 4ШU1ШJ1Ч.ПL11 t 
urwitn11!ib11fl [!GtлflПLIЭJПLG[!, 4П!Ч.ПLU t Q.ttuWЧ.ПJ1, ru4 11J1Ш РПLПJ1 
[!G11hwG11шgGn11. gПLgшGflzGbJ1[!' Q.LtuWЧ.П(l gПLgw(фzGl:i11: qttuшч.n­
flflg [!GLП(lШO hшt1w4gПLJЭJПLG[! шG4.ш(iшt1 l:i(i [!GtлJ1WGJ;!WJrG hш­
uш4gnLt)JПLG, flu4 11J1Ш [!Ul}hшG11шg(in11. PПLПfl gnLgwGrzGb(l[!' [!Utл­
(lШGoшJrG gПLgшGr2Gb11: 

CliLЛ(lWUJ;!ШJrCi 11riлшJ14ПLU[! (iшfu[!GLЛJ11:iLr t hШUШLПШ(lШО 11r-
1.ЛWJ14t1ш(i Ci4шiлuwl1p u ПLCir 11r 2Ш(10 ш11w4.btПLfЭJПL(iCil:iJ1: f"\.(lш(i­
grg шnшч.1:iL tw4шGGb11G b!i. 

• ctшt1wGш4r l.t ur2ngGb11r LЛGLЛl:iUПLU[!, n11r WJ11}JПLGJ;!ПLt1
4J1бШLПL{ПLt1 t шztuшmwGofl ОШЧ.ШL[!,

• hbmшqnmч.n11. OpJb4iлGl::iJ1r n1G1шgt1ш(i Ч.LПШUQ.[! 4шt1 4.!iшu­
Gl:iJ1[! (iч_шqшq.nLJGr hшugGbL[!,

• ш!ih11ш<tb2iлnLpjШG 111::iщошu' 11r�лш11411шG JПL(lШOWUVПL(l
t1rш Ч.ПJ1fl l1шG11шt1wu(i ПLUПLUGШUflJ1t1WCi hGW(1WЧ.ПJ1ПLl}JПLG[!,
l:i(lp wGhliШJ1 t [!G11q.1141:iL hwuш4gПLpJWU РПLПJ1 t1rшч.n11lil:iJ1[!
(011rGш4· [!UU1WGl:i4шG PJПL21:ir ПLUПLt1GwuflJ1ПLpjПLG[!),

• Q.J1WGgt1ш(i [!!ipшgonLt1 hl:iiлwqniлnLpjWG UIЛПLJQ. Ш(ll}JПLUJ;!Gb-
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Jlr шщwhn4.nLl1[!' r hшzrч. utuwtGl:iJ1r 411бшiлt1wG: 
CCiLЛJ1WCipwJrG l'\rLЛШJ14t1ш(i Шl1WЧ.l:iLПLIЭJПLU[! hшt1шLЛWJ1WOr 

G4wiлt1шt1p 4wJ11:iLr t wщшhnt.1.1:it, 1:ipl:i WJU 4шqt1ш41:iJ1ЩЧl:it l.t шGg t 
4шgчl:it [!UIЛJ1WGowJrG LЛbUПLfЭJШG t11:iiэn11r q.riлш4шli u4qpnL!iJ;!Gb­
J1flU hwt1wщшiлшutuwG: UJ11 u4qpntGpGl:i(lli l:ili. t1rw4.n(llil:iJ1r IJULЛ­
J1ПLfЭJШG ЩШLПШhш4wCinLpJПLG[! u l'\(lШGg РШЧ.Ш(1Ш(1 IЭЧ.r ШЩШ­
hn4.nLt1[!: 

CGLЛ(lWGpwJrli 11riлш114t1шG pl:i(lПLfЭJПLGG t libJ14ШJШQПLQ[Ш4WG 
utuшtGl::irФ ш11ш2wgПLl11J, n11nGp iлb11.fl 11:iG ntGl:iGПLt1 hwt1шiлш(lw6 
11riлш11цt1wG 11hщonLt1: 'l.,l:iJ14ШJШQПLQ!Ш4шG utuwш [!GLЛflWUJ;!ШJ�G 
[!G11hшG11wgGnq gшgшGr2Gl:i11r l.t cнtuшtln11 hwt1ш4gnLpJшG hшt1ш­
щшiлшutuwG gшgшur2Gl:i11r t1r21.t шпш2шgш6 UlµJ(lpb(lПLfЭJПLGG t: 

CGtnJ1ШGpw Jr (i hw uш 49ПLfЭJ ПLUПLt1 t1flwч.nf1G l::i11r [!G 1Л JlПLfЭJП LU[! 
ЦШJ1П11. t trGl:it 4J14Gч.п11. l.t !4fl4Gч.nrt: 

ЧJ14Gц,nq 1]GLЛJ1ПLfЭJШU l'\l::iЩOПLt1 JПL(lШpwG!jПLJ1 1]GLЛJ1W6 1ЛШГ1J1 
ПLUПLUGшur11ч.nLt1 t l.t 4.1::i11ш11ш11ЩпL11 Q.LtuШЧПfl hwt1w4gПLfЭJПLG: ,l:i­
LПWQ.WJПLt1 WJ(i 4ШJ1П'l t WJL LЛШJ1J1l:iJ1r hl:itn 4fl4flCi [!(ir),q.J14Ч.l:it l.t hl:i­
LПШqntn4.l:iL t1r WJL [!GLЛ(1WGI!ПLt1: uzшGш4nLt1 t' ПJ1П2 LПWJ1J11:iJ1 ЦW­
J1П11. l:iG 1JG1.ЛJ1WGI!Gl::iJ1ПLU /]Gl'\Q.ГlЦЦ.l::iL l:i(lЦПL l.t WЦ.l::iLr 'ш(iq.шu, ШJ­
urGt1G' nшшt1(iwur11uшG [!GpШQI!ПLt1 4WJ1П'1. \:i(j hшt1w11ч.l:it nrщl::iu 
шnшG�rG, wG4шtu 11riлш(lЦПLt1Gb11: U4GhwJtn t. ПJ1 (it1шG 111:iщpl:iflПLli 
Q.LfuWЧ.ПJ1 hwt1ш4gnLfЭJWG t1flw4.ПJ1GbJ1r РrЧ.[! t1GПLt1 t hWUUlШLЛПLG: 
Un4.nJ1WPWJ1 4fl4Gч.nri [!Gtn11шGprg oq.tл4.ПLU bG, l::if'lp Q.LfuWЧ.ПJ1 hш­
t1w4gnLpJшG 6шц,wш hwJtnGr !t, l.t tnl:iuw4шGn111:iG hwtл4wGrzfl 
hGШf'IWЧ.ПJ1 t1rwч.п11Ghrr РПLПJ1 4114Gч.n11. w11ctl:it1Gl:i11G w1111l:i(i r hWJUl 
l:i(j Q.Wtru Q.J1WCiguwG [!GfЭШQI!ПLt1: 

�4J14Gч.n11. [!GLПJ1ПLfЭJШG 111:iщрnн1 [!GLПJ1ШCipnLu [!U11Q.J14ч.ш6 
Q.LfuUJЦ.П(l hwt1w4gПLIЭJШU t1rшч.n11Gl:iJ11J Q.J1ШGg4.1:iLПLg l.t ПLUПLt1Gш­
urrч.btПL9 hl:iU1П !l:iG 4.l::iJ1Wl)ШJ1�4.ПLt1 Q.LfuWЦ.П(l hшt1w4gПЦЭJПLG: 
�4114Gч.п11 [!GtnJ1ПLfЭJПLG[! Gщwiлw4whш11t1ш11 t 1.t q.щ16Gш4wGПLt1 
hGШJ1ШЧ.ПJ1, bJ1p Q.LfuWЦ.Пf'I hшt1w4gnLpJш(i 6ш4.WL[! nr1nzw4r t: UJ'1 
!1ЬЩрПLt1 UU1Шg4.ш6 LЛ4.JШtGl:iJ11J, П(lЩl:iU 4шGn(i, ШЧ.htr ULЛПLJQ. l:i(i' 
4J14Gч.nri. [!GLЛJ1WGI!r бzLППLfЭJШG hшt1tн1wm: 

t,zl:iGI!, ПJ1 [!ULЛJ1ШG.QШJr!i hwt1ш4gПLfЭJПLGПLt1 4ШJ11:itr t [!Gtnrl:it П! 
t1rwJ(i w11шG�rG, ШJLl.t fut1pшJrG t1rwч.п11Gl:i11: Unш2rG 111:iщpntt1 [!Utn­
f'IШGI![! 4П!Ч.ПLU t wQhwU1w4wQ, ru4 Ь(14J1ПГЩПLt1' tuйpWJ�G: 

U(ihш1.Лш4w(i [!GLЛJ1ШCipr hшuш4gnLfЭJПLU[! 4wqt1w4.n114.щt1 t 
wnшli�r(i t1rwч.n11!il:i11r hш2n1111w4wli IJGLЛ(lllw(i Ь11шGш4п4., fut1pш­
Jr(i IJGLЛf'IWGprGIJ' 11rwч.n11Gl:i11r wt1рПГ\2 fut1pl:iJ1r hbtnl.tnrtWЦWG [!Utn­
f'IПLUПЦ., nJ1r9 hl:iLЛП hl:itnwqnLЛ4.ПLt1 bG UIЛWQЧW6 fuupl:if'\r РПLПГ1 
t1rwч.п11Gl:i(l[!: 
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CutлriшuышJnu 11ntлш(14ПLLI0bri шGg4шg(ibLnu utuшLGbriu шutunL­
uш�bLn b(j: '1ГJШUЕ ULЛПГJWpшc:twuL/.ПLL1 b(j qriwQgйw(i 1..а QbГJ4WJW· 
QПLQ!WlfwQ utuшLGbrin: 

Gf1шugtfш(i utuшLGbrio 11ntлшri4L/.nl'l hшtл4шunzn шriabыubrin П! 
бnztл ршgшhшJtл11шu 4ш11 utuшL qriшugl1шu hbtлl.tшuы bu: ullflf/Ш­
Jшgmшшf/шu utuшш ЩШJl1шuшчnritl,ш6 t ШJU hшuqш11ш(jыпч, ПГJ 
l]ULЛГJШUEШJnu hшL1ш4gnLpJПLUO in 4ШГJПl'l РПLПГJ щшriшl1btлribrinl/. 
Lnnl/.nu hw11шщwtлшutuшubL qLtuШL/.nri hш11ш4gnLpJшuo: Utлшgl/.ш6 
tлwripbГJnLpJnLGO 4n!L/.ПLl1 t ubri4шJшgnLgtш4шu utuшL La шritлшgn­
LПLl.1 t ШJU 11ш4шг�11ш4о, ПГJПL/. (]ULЛГJШUEШJnu hш11ш4gnLpJПLUПLl1 ou­
LЛГJL/.Ш6 11nшl/.nriubrio ubri4шJшgunLl1 bu qLtuШL/.nri hшL1ш4gnLpJПLUO 
шl1pnf'l2ПLpJшl1p: 

uЬГJ4ШJШ9ПLQ!Ш4шG utuшLGbrio 4ШГJПf'l b(j LnGbL unutлbl1шtлn4 
(щшripbriш4шG) 1..а щшtлшhш4шu: 

Unutлbl1шtлn4 ubri4ШJШQПLQ!Ш4шu utuшLGbrio шnшoшunLl.1 b(j 
brip tuшtutлL/.nLl1 b(j (]ULЛГJШUEШJnu hшL1ш4gnLpJш(j lil.tшl/.nril1шci 
u4qpшuыubrio: '1lшtлшhш4шu utuШLUПГJO ЩШJ11шuшчnг�l/.ш6 b(j щш­
tлшhш4шu qПГJ6n(i(jbГJПL/. 1..а !b(j Шql'].ПLl.1 ПLUПLl1uшunГJL/.Пf'l gnLgшunzn 
11b6nLpJWU чг�ш: Р.ПLПГJ 1'].bщыbrinLl1 l]ULЛГJШUEШJnu 1..а qLtuшчnri hш-
11ш4gnLpJnL(i(ibrin punLpWqГJn!ubrin L1n21..t 4шu LЛШГJpbГJПLpJПLUUbГJ: 

Utлшgчnl'l щшtлшhш4шu utuшш 4шritчn t L/.nбш4шqrinribu quш­
hшtлbL l.t hш2L/.n шnGbL (]ULЛГJШUEШJnu 11ntлшri411ш(j ШГJl'].JПLUEUbГJn 
tлшr�ш6ПL11О ш11рПf'l2 qLtuшL/.nri hшL1ш4gn1.pJшu G4шtл11ш11р: CGtл­
riшuышJnu l'J.ntлшri411шu utuшLn quшhшtлnLl.1[] hnl1GL/.nLl1 t hшчшuш-
4шunLpJПLuubrin tлbUПLpJWU pbnГJbl1ubrin ЧГJШ: 

CutлriшuышJnu 11ntлшri411ш(j tлbunLpJWU 1..а l1bpn11n4шJn hЬtлшqш 
ПLUПLl1uшunril1ш[j hшl1ШГJ ЩШГJqnLpJПLU 11tлg(ibLПL UЩШtлШ4nL/. шu­
hГJШUb?tл t oqtлL/.bL hbtлl.tJШL ЩШJ11шuш4шu u2шuш4ПLl1ubring' 

N-o. qLtuшL/.nri hшl1ш4gnLpJWU 6шl/.шш (11nшчnriubrin Pnl/.o), 
М-о ПLUПLl1uшunГJL/.Пf'l hшtл4шunzu ПLubgnl'l 11nшl/.nriubrin pnl/.O 

qLtuшчnri hшl1ш4gПLpJПLUПLl1 (orinuш4' EШf'lШEШJnu pGш4!ПLpJШU, 
qJn�ш�ш(j pGш4!ПLPJШU, tuntлшGL/.ш6 ШГJLЛШl'].ГJШUЕ hшtл4шun2ubrio), 

Х -О qLfuШL/.ПГJ hш11ш4gnLpJШU 11nonu ШГJUbE(j t 4ш11 ПLUПLl1UШ-
unГJL/.Пf'l hшtл4шuп2п 11nonu шг�аьыо' l]ULЛ qLtuШL/.nri hшl1ш4gnt.pJWU 
(11nonu. b4шl1nLtл, libnuшri4nLpJШU pшGL/.nriubrin 11n2nu рl/.шышuш4}.

P-(j ПLUПLl1uшunГJL/.Пf'l hШLП4шuflz[j ПLubgПf'l 11nшl/.nriubrin tлЬuш-
4ШГJШГJ 4znno (qLfuWtl,ПГJ 11WU[!) qLfuШЧПГJ hшl1ш4gnLpJПLUПLl1 
(nrin2L/.nLl1 t M/N hшriшpbГJПLpJшl1p), 

n-o'_ (]ULЛГJШUEШJnu hш11ш4gПLpJWU 6шчшш (11nшl/.nriubrin Pnl/.o), 
ffi-1] ПLUПLl1uшunГJL/.Пf'l hШtл4шunzu ПLUbQПf'l 11nшL/.ПГJUbГJn pnl/.O 

l]ULЛГJШUEШJnu hшl1ш4gnLpJПl.UПLl1, 
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х-о' (]ULЛГJШUEШJnu hшl1шlfgnLpJWU 11n2nu шг�аьыо. 
W-G' ПLUПLl1uшunril/.nl'l hшtл4шun2u ПLubgnf'l l1nшчnriubrin tлbuш-

1.fшriшri 42nno ([!QmriwuewJnQ йwu[!} (]ULЛГJШUEШJnu hшl1шцgnL­
PJПLUПLl1 (nrin2tlnLl1 t m/n hшг�шрЬГJПLрJш11р), 

µ-(j' (]ULЛГJШUEn 11n2nu utuшш. 
Л-(j' [!ULЛГJшuып uшhl1шuшJnu utuшш, 
о� -nu' qLtuШL/.ПГJ hшl1шlfgПLpJWU 11nuщbriunшu, 
S2 -nu' (]ULЛГJШCiEШJnu hшl1ш4gnLpJWU 11nuщbriunшu, 
Оо -(j' qLtuШL/.ПГJ hшl1ш4gnLpJШU 11nonu ЬlШПШЦПLUШJnu 2bf'lПLl1[], 
S-o' (]ULЛГJШUEШJnu hшl1ш4gnLpJWU 11n2nu ышnш4nшшJnu 2bf'lПLl10: 
Cutлriшuыn utuшш цш11 (]ULЛГJШUEШJnu. hшl1шцgnLpJWU 11nonu 

шr�аьып 2bf'lПLl1[] qLtuшL/.nri hшl1ш4gnLpJШU 11nonu шriaьыng. nщnl'l 
hш11Ь11шtлш4шu t qLtuшL/.nri hшl1шцgnLpJWU ПLUПLl1uшunril/.nl'l hшtл­
цшuп2п 11nuщbriunшJnu 1..а hш4ш11шrili hш11Ь11шtлш4шG' (]ULЛГJШUEn 
6шtlШLnG: 

Q.Ltuшl/.nri hшl1ш4gnLpJWU 11nuщbriunшu ПГJП2L/.ПL11 t hbtлl.tJШL pш­
Gшlil.tnl/.. 

ПГJLЛbf'l' K-(j qLtuШL/.ПГJ hшl1ш4gnLpJШU LЛЧJШL 6шL/.шLn9 (]ULЛГJЧШ6 
РПLПГJ huшriшl/.nri l]ULЛГJШUEUbГJn ышuш4G t: 

CutлГJШUblШJnu hшl1шlfgПLpJШU 1..а ПLUПLl1uшunГJL/.Пf'l qLfuШL/.ПГJ hш-
11шlfgnLpJWU 11nuщbriunшubrin L1n21..t qПJПLpJПLU шun hbtлl.tJШL �n­
fuшl'].ШГJli 4ШЩ[]' 

I (xi - х)
2

_ а� 
к -п

(6.3) 

Cutлriшuыn 11n2nu utuшш 4шribLn t ubri4шJшgGbL ШJUЩbu' 

µ=И: (6.4) 

CutлriшuышJnu 11ntлшri4nLl1 шug4шgGbLnu ПLUПLl1uшunril/.nri 
hшtлlfшun2n qLtuшчnri hшl1шlfgПLpJWU 11nuщbriunшu, nriщbu 4шunu, 
шuhШJLЛ t: uпшашl1шuш4, РПLПГJ huшriшl/.nri l]ULЛГJШUEШJnu 11nu­
щbriunшubrin 11n2nun l.t qLtuшчnri hшl1ш4gnLpJWU 11nuщbriunшJn 11n-
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21.i q.nJnLpJПLG nLGr hbUlliJWL hwriwpbriwцgnLpJПLG[]' 

02
-02__!!_ · (6.5) о- n-1 ·

Q.nrioGw4шGnLt'! q.Ltuшчn11 hwt'!w4gПLpjnLGrg n11n2wчr ctwt'!w[iw-
4whwи14.w6nLU [!GLЛJ1nLU b(i urwJ(i t!b4 [!GLЛJ1WGj;!WJrG hwuw4gnL­
pJnL(i Li hw2чw114nLU l)f'IW 11ruщb11urwG Li t'!rorG utuwш: 

uцшшr щ(jЬ(iШLПЧ., ПJ1 [!GLЛJ1WGJ;!� t!Ьо OWЧ.WL� l)bЩJ;!ПLt'! n/n-1 
hWJ1WPbJ1ПLPJПLG[! aq.UlnLt'! t 1-r, ЧJ14GLJ.nfl. [!GLЛJ1WGEr urorG utuwш 
ЧШJ1bLr t hШ2Ч.ШJ14ЬL hbtлliJWL pw(iwal.int{. 

µ=*· (6.6) 

n11U1tщ' 02 -r(j nшnLUGwurrчnfl hwшцwGr2r [!GU1J1WGJ;!WJrG hw­
uwцgПLpJw(i 11ruщbJ1urw(i t: 

qLtuWЧ.ПJl hwt'!w4gnLpJШG p(inLpШq.JlriGbrir hGW(lWЧ.ПJl uwht'!w[i­
(ibJlr WJ1dbEGbJ1[! n11n2bLru wGh11wdb2ш t hw2t{wri4bL [!GtлriwGыr 
uwhuw(iшJrG utuwLr t'!bOnLpJПLG[!, 4wtul{w6 l)JlW urorG utuщr WJl­
ctbыrg Li hшч.wGш4wGПLpJW(i t'!wчwri11ш4rg, ШJGщbu, ПJ1 q.LtuWL/.ПJl 
U�O�G[! 11ПL[1U i.q.w t1rU1w[144.ш6 uwht'!w(i(ib[1rg' Л = tµ: 

1wt'!шawJ(i U. tJ. LJWЩПLGnl{r pbnribt'!r' uwhuwGwJrG utuщr WJU 
цwt'! WJG hwl{wGw4wGПLpJПLG[!, [!GtлriwGыwJrG hwt'!w4gnLpJw(i t'!b6 
pl{nц_ 6wtJ.wLr l)bЩ.QnLt'!, b(ipwJ14tl.nLL1 t GnJ1t'!WL pw2tut'!ш(i OJ1bGJ;!�(j u 
4WJ1Пfl. t n11n2L/.bL LWЩLWur rGшbq.[1WLr t'!rongnLJ.. 

t t2 

Р[/х;-��Л]= �- Je-2dt: (6.7) 
v21[ -t 

1wц_w(iw4шGПLpJnLG[! t-r LПWJ1pb[1 WJ1ctЬ.!;!Gb11r l)bЩj;!ПLU nrn2-
ц_щt'! t hWIЛПL4 W11JПLUWЦGbJ1r oq.(iщpJwt'!p: 

QGшrшGыwJrG 11ruiwri4t'!wG wrunшw4Gbrtr oG11hwG11wgt'!шG 
l)ЬЩЕПLt'! hwбwtuш4r 4rriшntlПLt'! bG hbtлliJWL WJ1dbEGbJ1[!. 

1 � / о.�83 / 6:�� / о.�4 / о.;97 !
ОrфGшц' ЬрЬ nrn2щt'! bGE [!GLПf'IWGEr uшht'!шGшJrG utuwш t=2

l)bЩOПLt'!, р = 0.954 hwчшGш4wGnLpJшt'!p, 4шrbL� t щG11bL, ПJ1 [!GUl­
rшGowJrG Li q.Ltuwч.n11 t'!r2rGGb11r U1WJ1pb[1ПLpjnLG[! i.r q.b(lwqw(igr 
[!GmriwGor t'!rorG utuwLr 4J14Gwщwuir4o: Q.LtuwL/.nJ1 uwur uwht'!wG­
(ibJ1[! n11n2bLru utuwLr hw2L/.w1141! hrt'!GL{nLt'! t Pbn(inLLrr pbnriЬt'!r 
L/.riw. hwuwawJ(i n(lr' [!GU1J1WGEr t'!b6 owч.wLr l'}.bЩJ;!ПLt'! nшщt'!Gw­
ur11ч.nl'l. hwui4wGr2G щ(ibgnfl. t'!rwч.n11GbJ1r [!GLП[1WGEwJrG (W) l.i 
qLtuWL/.ПJ1 (Р) t'!wubJlr t'!rou 2bf1.t'!w(i hwqwGw4wGnLpJПL(i[! aq.LПnLt'! t 1-r· 
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P[\W-Pj < tµ}�1: 
чwtuч.wo q.LtuWЧПJl hwt'!w4gnLpJWU 4wqt'!rg u 4wnnLgqw6erg' 

[!GLЛJ1Ч.ПLt'! t [!UIЛJ1WGor mbuw4o 4шt'! [!GLПJ1t'!w(i bfl.WGШЦ[!: 
Swrw6LJ.w6 b(j [!GtлriwGor hbLЛl.iJWL iлbuwцGbrio' 

• pnLG-щwmwhw4wG [!Giлr1wGe,
• t'!btuwGr4w4шG (urumbuwmr4) [!GLП[1ШGE,
• mrщw4wG [!GLЛJ1ШGE,
• ubrrш4шG [!GtnriшGы:

tJrшч.nriGbJlr [!GIЛ[1ПlpJПLG[! q.LtuШL/.ПГI hшt'!ш4gnLpJПLG�g 4ш11nri. t 
4ШLПШ[1L/.ЬL qnщw4gl.[wa (4nt'!prGшgLJ.w6), pwqйwuLП�бw(i u 
pwqйwфПLLWJ�(i Ьr�.шGш4Gь11пч.: 

f.}тq.шqgtfшo [!GLПJlnLpJшG 11Ьщышt'! t'!�шч.n11tlnLt'! bG oGiлriшGы­
Gbrir t'!r ышGr U1buш4Gb11[!: 011rGш4· 4шrtbLr t qnщш4gbL mrщш-
4шG Li ubrфш4wG, ubrirш4шG u рщG-щшшшhш4шG [!GmriшGыGbrio: 
UJ11щrur [!GtлriшGыr utuwш n11n2L{nLt'! t [!UIЛ [!GmrinLpJШG шumr­
бш(i(ib(lr: 

Ршqtlшисп/7бши t 4ПiЧПLt'! [!GLЛJ1ПlpJnLG[!, n11r [!Gpшgeшt'! q.LtuШ­
L/.nr hшt'!ш4gПLpJПLGrg uljqpПLt'! [!GLЛJ1Ч.ПLt'! b(i ('1ПLJ1U b(j hшGtlПLt'!) 
tun2n11 tut'!pbJ1[!, ШJGПLhbml.i шt{bLr фПEJlbJl[! u ШJl)ЩbU 2Шf'IПLGш4, 
t'!�Gili [!GLЛ(lqb(i pnlП[1 ШJG t'!rwL/.n(lGbJ1[!, ПJ1ПGЕ b(ipw4ш b(j hbLЛШ­
qnLЛПLpJw(i: Г' LЛШJ1pbJ1ПLpJПL(i pшquwumrбш(j�' pшqtfшt/7ПL[ШJ/7U 
[!GLПJ1ПLPJПLG[! bGpШl)JlПLt'! t [!GLПJ1ПlpJш(i t'!rl.iGnLj(i urшL/.n11Gb11� 
щшhщшGПLt'![! hbuiшqnLЛПLJ}JШG РПLП[1 фПLLbrinLt'!, [!GI'}. П[1ПLt'!' JПLJ1Ш­
j2ШG!JПLJ1 ЦlПLLПLt'! L{bJ1gl{w6 t'!rшl{nJ1(ibJ1[! b(ipШJ14L{ПLt'! b(i hbmшqn­
lЛПLpJw(i (JПLJ1ШEШG!JПLJ1 hшon1111nri. ФПLLПLt'! hbmшqnmnLpJшG 011ш­
q.rrt:! [!G11LшJGt.1.nLt'! t): 

Q(juiriwGor gшG4шgш6 aur 4шt'! l)JlW(ig qnщш4gПLpJш(i 4r11w­
ППLt'![! b(ipШl)JlПLt'! t шGt'!row4шGПJ1b(j ШJU 4шt'! WJ(i t'!bpnl)r Oq.LПШ­
qnJ16ПLt'!, ПJ1[! hrt'!Gt{ПLt'! t hШLППL4 WLq.ПJ1rpt'!(ibJ1�, ЩWLПWhШ4WGПL­
PJШ(i u4qpnLGEGbJ1� r11w4шGшgt'!w(i L/.rш: 

6.2. Pntfi-щwmwhw\JшCI nCimpw(i� 

PщG-щwmwhw4wG t 4ПiЧПLt'! WJG [!GLЛJ1WGO[!, nri� l)ПЩЕПLt'! 
q.LtuШL/.ПJl hшt'!w4gnLpJnLGrg hbtnwqnmt'!ш(i hwt'!WJ1 t'!rwч.n11Gbrir 
(t'!rшчnriGbrir tut'!pbrir) [!GLЛJlПLpjnLG[! 4WU1ШJ1L{ПLt'! t i.4шGtuшt'!uiш6-
L{ш6, ЩШLПшhш4шG аuпч.: tJrGi. ШJl)щrur [!GLПJ1ШGJ;! wGg4wgGbш, 
щЬmо t hwt'!nqL/.bL, ПJ1 q.LtuWL/.ПJ1 hwt'!wцgПLpJWG pnLПJl t'!rшL/.n11GbJ1[!, 
шnw(ig pwgwnnLpJшG, [!GLПJ1WGEnLt'! [!Gl)q.J14ЧbLПL hwl{wuwri hGш­
riwt1.nJ1ПLpJПLGGhri nLGbG: UGhriwctb2m t Gwu huuiw4 n11n2 bL q.Ltuw-
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LJ.n11 hwl1w4gnцэJwG uwhl1wGGb11G wJGщbu, n11 G11wGПLl1 шпшЬlфG 
t1nwLJ.n11Gь11n [!G11q.11ЦbL[! 4шl1 �[!G11q.11tiьш 4шu4ш6 thW("IПLgr: 

011rGw4· w11l..i.Ul(1ШЦWG 4wql1wl.jb11щnцэJПLGGb11n ПLUПLl1Gwun11-
l1wG awl1wGw4 цw11l..i.n11 t n11n2bL' Ц[!G11q.114LJ.b.G Ш(111JПЕ q.LfuwLJ.n11 
hwl1wl.jgnLpJnLGПLl1 w11l..i.m11wtiшG u11whGb(1[!, ЩШLWUlGb(1[!, w11l..i.m-
11шJrG ljbmb(1[! l..i. Gl1wGwmrщ WJL opJbl.jmGb(1[!: 'Чwmwhwl.jwGnL­
PJWG ul.jqpПLGEr 4шl1 щwmwhwl.jwG pLJ.b11r WllJПLUWЦGb11n oq.mw­
q.n11MwG h\'tliwG L\.(1Ш [!GUl("IПLPJПLGG n11шtiшGwgGbLПLg hbmn wG­
h11wctb2m t n11n2bL q.LtuWL\.П(1 hwliwl.jgnLpJWG pGnLpwq.11rtGb11[!: UJI]. 
Gщwmwl.jnLJ. tL П(1П2ПL11 b(j [!GUl(1WGen 11n2nG utuшL(j ПL uwhliwGwJrG 
utuшLr w11ctbeGb[1[!: 

PnLG-щwmwhwl.jwG [!GUl("lwGe\1 11,bщenLLi [!GUl[lwGewJrG LirorGG 
ПL [!GUl(1WGewJrG LiWU[! tf,nц,ntuшtiшG Lib6nLpJnLGGb(1 bli, n11nGe П[1П-
2шt�п hwLJ.wGw4wGnLpJwl1p ЦШ(1П'1. bG [!Gl].ПLGbL UlW(1pb(1 w11ctbeGb11' 
UlWtnwGLJ.bLПL\. hwliwщwmшutuшGwpw11 q.LtuшLJ.n11 t1r2rG\1 Ljwli [!GUl-
11wGewJrG Liшuti W[lctbeGb(1\1 2ПL(12[!: 

PnLG-щwmwhw4wG [!Gm11шGe\1 11\'to\'tG utuшш n11n2L\.nLl1 t•
а 

µх = Тn 
(6.8) 

pwGwal..i.nLJ., ruti [!Gtn("lwGewJrG 11шu\1 11ro\1G utuшш hbtnl..i.JWL pw­
Gwal..i.nLJ.' 

µw = �W(1
;

W).
: (6.9) 

=iw2LJ.n w11GbLПL\. [!GLЛ(1WGEWJ\1G Liшtiш1111,шtiti hwLJ.wGwl.jwGПL­
PJПLGG ПL G11ш hwl1wщwmшutuшG t-\1 ш11сtЬе[!, n11n2nLLi bG [!Gm11wG­
en uwhl1wGwJ\1G utuшш· 

Лх = tµx: (6.10) 
SL\.JWL qЬщеПL11 tiш11bL\1 t щG11bL, п11 q.LtuwLJ.n11 hwliw4gnLpJwG 

Li\'torG Ш(1dЬЕ[! LЛ(1L\.Ш6 hwLJ.wGw4wGnLpJwlip q.tnGL\.nLLi t hbtnl..i.JWL 
uwhliwGGb(1nLLi' 

х-Лх- :5 х :Sх+Лх: (6.11) 
lJшuti 11bщeПLLi q.LtuWL\.П(1 hwl1wl.jgnLpJШG LiWU[! tf,nц,ntuL\.ПLl1 t

hbtnl..i.JWL uwhl1wGGb(1ПLl1' 
W-Лw :5 Р :5W+Лw: (6.12) 

PПLG-щwmwhwl.jwG �Li114GLJ.n11. [!GUlflwGe\1 Li\12\'tG utuшш hw2-
LJ.w11цbL\1U wGh11wctb2m t hw2LJ.n w11GbL i4114GL\.n11. [!Gtn("lwGe\1 nщ-
11.ПLLi[!'
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п 
�шG\1 П(1 (1- N) pwqliwщwtnЦ\'tШ t1r2m Ц1ПЕ(1 t 11bl.jrg, шщш

[!Gtn("IWGEr utuшш �4114GL\.n11. [!GLЛ[lWGEr qЬщеш11 Ц1ПЕ11 t 4f14GL\.nrt 
[!GLЛ[lwGen utuшLtig: �ti11tiGLJ.n11. [!GLЛ(1WGen 11,bщenLLi pnLG-щwmw­
hwl.jwG [!GUl("IWGEr Li\'torG utuWL\1 pwGwdl..i.b11[! LironGr l..i. Liwur hw­
Liw(1 Gb114wJwgGnLl1 bGe hbtnl..i.JWL mbuenL\.' 

µx = J5f-<1-N>· (6.13) 

= /w(1-w) .(1-�
) µw у п N , (6.14) 

n11mьri· N-[! q.LtuшL\.n11 hwliwl.jgnLpJwG 6wLJ.wLG t: 
f'l[1EWG 11Ь6шGш [!GLЛ(1WGEr 6wL\.WL[!, WJOewG Ц1ПЕf1 4LrGbG 11r­

o\1G utuwLr l..i. uwhliwGwJ�G ufuwLr w11ctbeub11[!: UwцwJG wGh11w­
ctb2m t Gl.jwtn\1 nLGbGwL, п11 ЦwL\.bLwGwG hbmwqntnnLpJwG L\.11ш Ljw­
mw11LJ.n11. 6шtuub[1[!, ц11Ь6шGш GJПLpb11r hшL\.шы11шG ПL LizwцliwG 
ctwliwGw4w2112wG[!, tiщwhwGoL\.bG L11ШQПLQ\1� nLctb11 l..i. hш11шщш­
mшutuшG GJПLfЭWLЛbtuGnцшl.jwG wщwhnLJ.LJ.w6nLpjПLG: UJ11 ЩWUlбW­
nnL\. [!GUl("lwGewJrG 11,rmw11ЦПLl1Gb(1[! LjwqliwЦb[1ЩbLru wGh11wctb2m 
t n11n2bL [!Gm11wGы\1 GLJ.wqwq.nLJG 6шLJ.шш, П(1[} m11LJ.w6 hwLJ.wGwцw­
GnLpJwl1p tiш11nr1 t wщwhnL\.bL L\.rбw4wq.11wtiшG pGnLpwq.11b11\1 щw­
hwGoLJ.nri бzmПLpJnLG[}: (6.1 О) pwGw<ll..i.[! Gbf14WJwgGbGe' 

а 
Лx = t·7n 

(6.15)

tnbuenL\. l..i. n11n2bGe pПLG-щwmwhwljwG 4114GL\.П'1. [}GLЛ("IWGEn wG­
h11wctb2m 6шLJ.шш hbtnl..i.JWL pwGwdl..i.nL\.' 

t
2
a

2 

П = 
Л! : (6.16) 

х 

ULПwgLJ.w6 п-n Ш(1dЬЕ[! Lir2m 4LП(1WgL\.nLLi t (11,Ьщn Lib6[!): l"G�щbu 
b(11..i.ПLLi t (6.16) pwGw<ll..i.\'tg, [!GLЛ("IWGEr wGh11wctb2m 6шLJ.шш 4L\1Gr 
wJGewG Lib6, п11ешG pw("l<lfl t m11LJ.w6 hwLJ.wGwl.jwGПLpJwG Liшt�ш11-
11,шцп, l..i. П(1ЕШG Lib6 t 11\1LЛШ(1ЦL\.П'1. hWUlЦWG\'tzr LЛШLЛШGПL'1[! l..i., 
11\'tw<twliwGwц, Lib6wgGbLПL\. [!GLЛ[lwGen uwhliwGwJrG utuшLn pПLJ­
LWUl("lbLr Ш(1ctbeGb(1[}, hwGq.bgGПLLi t G11ш wGh11wctl::i2m 6wL\.WL\1 
tf,ne11wgliwG[!: f"iulj 4f14GLJ.nri pnLG-щwLПwhwl.jwG [}GLПflWG.Q\1 6шLJ.ш­
Ш, 11шu[! n11n21::iLПL 11,bщenLLi' цwqliПLl1 t.

n = 
t2w(1

; 
w): (6.17) 

Лw 
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Sb11.шrи1btntt 1ц11цGцn11. t1ti�ф(ф (6.13) L. t1шuti utuwtti (6.14)
Wf1dbpubf1[1 (6.10) ршuwМ.ф оЬо. ЦUtЛШGwuы pnLG-щшtnwhwцшG
1ц11цuitn11. [1utЛf1шugtJ uшht1шGwJtiG utuшш· t1ti2tiGti (6.18) L. Liwuti
(6.19) hwuшr· 

(6.18)

(6.19)

U1umb11.tig' 1l/rl/GLtn11. pntG-щwtnwhш4шG [1Gtnrшuыti шGh11ш­
d'b2tr1 оwчшш' Litiotiuп nrnzbLПL ГJ,bЩQПLLi hшttwuw(l 4ttiGti' 

t2cr2N
n 

= t2cr2 
+ N л'f •

(6.20)
х 

tiuч UШUI} nrn2btnL ri.bщpntli' 
n = t2W(1- W)N : (6.21)

t2W(1-W)+ NЛ�
ЬрЬ nLUntl1GшutJ[1ЧП'1. ШJLl}GIЛ(lШGQWJtJG hwtr14wGtJzti rфuщbr­

utJшG hШJtЛGti 1t. цшrbttJ t oquЩbt 11(1Ш hGш(lшфr wnwtl.btwqntJG
шrн:tbgtJg' 

cr� = W(1- W) = 0.5(1- 0.5) = 0.25 : 
(6.20) L. (6.21) pшuwllL.brtJ wnwuc\GwhшtЛцntpJntGG ШJG t, П[1

qttuwttn(l hшLiшцgnLpJwG 6witwш щhmp t wrtr1шhwJtr1t.lti utiwt1.n11-
Gbrnц, шл n1 рЬ hwqwrGbrnit 4ш11 LitittinGGbrnit: 

OntiGш4' pntG-щwtЛwhwцwG 4r4Gitn11 [!Gtr111шGыti hbtr1шqntn­
uшG qn1160Gpшgntu ri,wqqwhш2tiuwцwG qnr6wrшuti pw(iLJ.nrubriti
w2tuшiлшGыti d'wLiшGwцw1wФti wrri.JntGpGbru рЬrн.tш6 l:iG шrunt­
uш4 6.1-ntli: 

U11JПLUWЦ 6.1
d'wйwCiwt.iw1wФti [!(imr,wCiewJtiCi hl:imwqnmntpJw(i

WflrJ.JПLCIRCll:ir,[! 
Ublj i1bU1WL� ЩWU1-

f1WULЛL!WU ЧflW 
50-60 60-70 70-80 80-90 90-00 cu11wйtCi[! ctwllwuш4p oшfuuo 

lt.lnLJ\ 

'1bmшtCibrФ Pflllo з 27 35 29 6 100 
(hwt.n) 

"1шhшGoцntU t 0.954 hwitwuwцwGntpJwlip nrnzbt, 
w) pшGitnrubrti ш2tuшtnшuыti LitiotiG d'wliшGшцш1шФti hGw­

rшчnri uwhLiшGGhfl[!, 
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р) 80 ЦWJl1ЧJШGtig pw(lc\[1 dwllшGш4ti 6wtuu ntGl::ign11. pwGчnr­
(il::i(ф l}Gtnrwuыti llшuti hGw(lwчnr uwht1шGGl::i111}: 

C!GtnrwGыti otiotiG utuшш n11n21::itnt hwt1wr шGh11wdl::i2tn t hw2-
itw114bt ПLUПLLi(iwuti11чn11. hшtr14шGti2ti Litiotiu ob6ntpJntG[! 1..,. 'ltiu­
щl::irutiшG (tnl::i'u wrunшw4 6.2):

U1t1ПLUW\.f 6.2
d"wlJwCiwl.jw1wФti 1Iti2JtCф LL 11,Jtuщl:iriutiwJti hwzцwpl.j[!

Ublj 11bLЛшtf1 ЩШU1-
f1WUU1йw(i ЧflW сtшйw-

!iwljp owfuuo (tlf14) 

Х; 

50-60
60-70
70-80 
80-90 

90-100 
C!Griwйbu[l

'1ЬU1ШtUbf1f\ 
P�ll[! (hwu,) 

f;

3 
27 
35 
29 
6 

100

Upow4шJ-
ЕР 4Ыi1Л· 

х; fi flП!i[! 

Х; 

55 165 
65 1755
75 2625
85 2465
95 570 

7580
Lnt6'ntй. Пr1nzntl1 b(jp utiotiu ub6ntpJПLU[!'

- 7580 
х = 100 = 75.8 чr4,

( х; )2 < х; )2( 

3025 9075 
4225 114075
5625 196875
7225 209525
9025 54150 

583700

L. ri.tiuщbrutiwu· cr2 
= х

2 -(xf = 

5�36с)ОО 5745.64 = 91.36 чrц:
C!Gtr1rwGptJ t1tiotiu utuшш quwhwuil::ittiu'

µх = � =.J0.9136 z0.95 чr4:

C!Gtr1rшGpti uwht1шGшJtiG utuшш 0.954 hшttwGw4wGntpJwlip
(t=2) Lf4wq 1111' 

Лх = t · µх = 2 · 0.95 = 1.90 Ltrl.f: 
ПtGbGшtnч ШJU LПЧJWLUb(l[( quшhшuintli bup qtf'uwчnri hwllш4-

gntpJwG t1ti2tiGti фnфntuliwG hGwnw�nn uwhliwGGl::i11L1· 
75.8 -1.9 � х � 75.8 + 1.9; 

73.9 � х 5' 77.7: 

UJuщ�unц, [!Utr1(1ШGQWJ�G hl::imшqni.nnt�JшG htJt1шG цrw 0.954 
hwцwGwlfшGntpJшlip �W(ll::ittJ t ЩUl'}l::iL, П[1 Lil::i4 rJ.bLПWL� ЩWLПf1WULП­
t1w(j Ч(1W 6шtuuцw6 dшLiwGшlfw1wф[! uiwtnwGLtntt1 t 73.9-tig t1tJGtL.
77.7 Ч(1� uшht1шGGbrntl1: 80 tlr4-tig pWJ1�(1 dwt1шGw4ti owtuu ntGb­
gn11. pwGLtnrGl::irti l}GtnrwGgwJtifi Li1;1,.1u[!, [!uui tuGri.riti щшJошG�. hw-
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;j
11

1
1 

'1 
1 

• 29+ 6 35 L\.ШUШfl t W =� = 100 = 0.35;

tiшuj, [!GLЛflШGpwJj,G 11'1uщb11uj,шG' 
а� ==W(1-W)=0.35·0.65==0.2275;

i,u4 tiшuj, tij,2j,G ufuwш· µw = �0·;�5 = 0.0477;

tiшuj, uwhtiwGшJj,G ufuшш· Лw = 2 · 0.0477 = 0.0954:
=!ЬtлL.шршr, 0.954 hшqшGшlfшGnLpJшup цw11bLti t hшL\.шutлbL,

n11 l11:ilj 111:imшLli t.1.11ш 6шfuuL\.w6 80 t.l.11l/-tig рш11а11 <tш11шGшlfш!шФ'1
фmшhbL'1 titi2шl/ШJE[! hbmL.JШLG t' 

0.35 - 0.0954 � Р s 0.35 + 0.0954;

0.2546 SP <0.4454: 
011j,Gшl/, bGpш11111:iGp • [!UUl шruшuwlj 6.1-i,· UlЧJШLGb(l[! 10%-ng 

!l/111.JGL\.n11. nGm11шGJ;?шJtiG nшnLl1Gwuj,rinLpJшG ш1111JnLGp bG (cнfuш­
t.1.n11 hшtiшцgnLJЭJШG 6шqwL[! ljшql1nLl1 t 1 ООО l1w1111-): 

Oqmwqn116bLnt.l. hшzt.1.ш11l.Jt.l.ш6 11'1uщbriuj,wJti шr<tbp[! (шruш­
uwl.j 6.2)' n11nzbGp pnLG-щшmшhwljшG 0Gm11шGpj, wGh11шctb2tл 6ш­
t.1.шш· oG11шGbLnt.1.. n11 uwhl1wGшJtiG ufuшш 0.954 hшt.l.шGшl.jшGПL­
JЭJШG 11Ьщршu !'1 qbriшqшGgnLU 2 L\.11ч: 

'Т\шmшhшцшG !l/f1l/GL\.n11. 0Gm11wGpj, шGh11w<tb2m 6шt.1.шш [!GLП-
11шGpшJtiG tij,2j,G[! qGшhwtлhLПL 11ЬщenLu hшqшuш11 l/L'1Gti' 

П= 22 ·91.36·1000 =83.7 :
22 · 91.36 + 22 · 1 ООО 

=iwzt.\.W(lЧ[! QПLJ9 t LЛШLj,U, П(1 LЛЧJШL бztпПLJЭJШG hwuGbLПL hш­
tiШ\l wGh11wctb2m t шuшtiGшuti11hL 84 UWfll1ПL9 П! щшl.jшu 0Gm11шGe[!: 

6.3. trtф1w(фl.tw1.twfi п(impwfie 

n11nzwl.jj, Uj,OШЧWJQj, uj,ongnq ubfuwGj,l/n(lbG ЦШLПШ(1L\.П11. uj,ш­
L\.n11Gb(1j, [!ULП(lПLJЭJПLU[! ЧП!L\.ПLti t .:ibtuw(фl.jwl.jwCi nCiu,pwGe: UJG
lfwrin11. t l/'111шnt.1.bL, Ь11р [!Gm11шGpшJtiG hшuшljgnLpJnLG[! j,G!-П\l 
aL.nt.1. l.JwrщwL\.n11t.1.w6 t n11nzшцi, hw2n1111шl.JwGnLpJwup· wбl1wG ljшu 
GqшquшG цш11qnq: QGm(lПLJЭJПLG l.jшmш(lbLtiu gшGцшLti t, n11 hw-
11шцgnLpJшG РПLП11 utiшt.1.n11GЬ110 hшuш11шчшLt.1.ЬG 1-j,g ti'1G!L. N-o:
UbfuшGtil.JшljwG 0Gm11шGpj, 11bщpnLu uшhuшGitnLti t [!GU1(1ПLJЭJWG
hшuwuwuGnLJЭJПLG[!, П(l[! Пf'IП2L\.ПLti t [!GLП(lWGpwJtiG hшuwljgПLJЭJWG
L. qtfuwt.l.n11 hшtiwljgПLJЭJШG 6wL\.шLGh11ti hшriшpbf1ПLpJшtip' n/N: 
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011tiow4· qlfuwt.1.n11 hшuшljgПLpJnLG[! pш11.l.Jwgш6 t 1 ООО utiшL\.n-
11tig: l)j,gшp' щЬmр t [!GLП(lbL 50 utiшчn11, WJ'1111::iщpщti [!GLП\lПLJЭJШG
hшuwuшuGnLJЭJПLG[! ччшquti 50/1000=1/20, ШJUj,GpG' 20 utiшt.l.nrtig
щЬmр t [!Gtn(lbL tibl.j tij,шqn11[! (5%-ng [!GtлflШGp): UGh11шctb2m t
n11n2bL GwL. [!GLП(lШGQti 11i,2шl.JшJQi, ub6nLJЭJПLG[!. ШJU hшчшuш11 t
100%-ti hw11wpbf1ПLJЭJПLG[! [!GLПf1ПLJЭJШG tлnljnuj,G: UJuщbu' 5%-wGng
[!GLП(lПLJЭJWU сtшuшGшц uj,ошцшшо ljшquПLU t 20 (100% : 5%=20),
i,u4 10%-шGngj, 11Ьщршu· 10(100%:10%) utiшttn11: 

UbfuwGj,l.jwljwG oGmrwGJ;?j, uj,2шl.JшJJ;?j, tib6nLpJnLG[! unL\.n11шpш11
n11nzt.1.nLU t ПLUПLuGшui,11ttn11. hwmljwGtizti hbLП чшщчш6 n11L.t hшG-
11шqщuшrti L. oGmruwG bGpшljш uj,шL\.n11GЬ11'1 JЭL\.ti hш11шpb11nL­
pJшup: UJGщi,ui, 11hщQl::i11nLl1, Ь11р pш<twGuшG ш1111-JnLGpnLu umwg­
t.l.ш11 t ljnmn11wl.J, hGш11шt.1.n11 !t l.jwquшl.jbflЩbL [!ULПf'IПLJЭJПLG[! 11bfuш­
Gj,ljшl.jшG b11.wGшl/nt.l.' fuj,um 41::irщnt.l. щшhщшGЬLnч [!GLПf'IПLJЭJШG
mnцnuo: Ortiuшц· !t"t lfш11btt"t ljшquшl.jbflЩbL 3%-шGng 1.jш\1 6%­
wGng [!GLП(1ШGp: 

Ubfuш(фljwцшG [!GtлflПLpJшG 11Ьщршu qL!uшttnr hшl1шljgnLpJnL­
Go l.Jw11bLi, t LПЬuшчшt.1.п11ЬL ljшl1 цшrqшt.\.nrbL [!ULП ПLUПLl1Gwui,11ttn11. 
hшmlfш[фzti цш11 [!ULП 1111w hbm l/n11bLшgttш6 hшmLjшGj,zti ub6ш­
JЭJШG, tiGш pnLJL ljmш ub6wgGbt 0Gm11wGpj, Gb11l.JшJшgnLgtnLpJnLG[!:
Uшl/шJG ШJ11 фщрnL11 11b6wGnLu t uj,utnbuшmtil/ ufuшlti ш11ш2шg­
uшG t.1.mшGq[!, П(1[! цшщqш6 t ПLUПLuGшuti11t.1.n11. hшmчшGj,zj, шrctb­
pj, GttшqbguwG (Ь11р q11шGgqшu t JПLflШQШG!JПLfl 11tioшlfшJQ'1 ш11ш-
2'1G tлШ(1(1[!) l.jшu wбti (brp q11шGgttnLU t JПL(lшeшG!JПLfl uj,oшчшJJ;?j,
tll:i112'1G U1Шf1(1[!) hbm: Um щшmtSшnnL\. Gщшmшцшhшr�11шr t JПL\lШ­
QШU!JПL(l utioшl.JшJpj,g [!GLП\lhL цbGm11nGшlfu1G (ЬрЬ l1i,2шl.JwJQi, ub-
6ПLJЭJПLG[! ljbGLП Plit.l. t) цшu l/bGLП(lПUШl/ШG b(ll/ПL (ЬрЬ uj,oшl/ШJJ�ti 
ub6nLpJПLU(! qnLJq JЭtit.l. t) w11<tbpGb(1j,g uЬцо: Utiшчn11-mш11rЬ11ti 
цш11qшt.1.n11t.1.ш6 hwuw(l(!, nrtig ul.juqшu t [!Gtn(lnLpJnLG[!, n11n2t.1.nLl1 t 
hbLПI...JШL aL.nq. ЬрЬ [!GLП(lWUQj, ui,oшl/ШJQ[! GzшGшlfbGp К-nч, шnw-
2'1G 0Gmrt.1.n11. 11tiшt.1.n11i, hшuш110 к-�, LjbGm w11<tbpGhrti 111::iщршu 

hшt.1.шuш11 ЧLt"tGli (К+1 )/2-j,, j,ul.j qПLJq ш11ctbpGb11'1 11Ьщрщl1' � ljшl1

К+2 _h·
2 1'· 
011tiGшl.j' 5%-шGng (!GmrшGpj, 11bщpnLl1 0Gm11wGpti utioшцwJp[!

цwqunLu t 20 11i,шt.1.n11, ШJ11 111::iщршu 0Gm11wGpj, uцqpGшl.jшG l1j,w­
L\.n11'1 hшl1Шfl[! 4L'10'1 20/2=10 цш11 (20+2)/2=11 ([!GLПflПLJЭJПLU(! чw­
f1bL'1 t Ul/UbL 10-1111- l/шl1 11·1111 l1'1шttn11j,g): 

Unw2j,G 11bЩQПLU [!Gm11шGpшl1 lfoG11q11l/tlbli 10, 30, 50, 70 ... hw­
l1w11Gb(1(!, b11l/11n1111nLl1' 11, 31, 51 ... hшuш11Gb11[!: 
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Ut:ф.1wGt,4w4wG [!GLПflWGJ:?[! pntG-щшiлшhwчшGt, Gчш�л11ш11р 
ntGl:t nr1n2 шnwцbLntpJnLG, eшGti Пfl [!G1.nrwGeti 11t,wцnrGbrnц 
ПLUПLl1Gшu'1f1ЧП'l. hwiлчwGt,z[! LПWLl:tU t <нtuшцnri hшl1w4gnLpJwG 
l1'1wцn11Gbrф pw2tuцw6ntpJwGG wLl.bLl:t 11nm pwztuцш6ntpJntG, u 
[!GIЛJ1WGEG wцbLn Gbf14WJWQПLQ!W4ШG t 11wnGntl1: lfbtuwGrчw4wG 
[!GLЛ[\WGOПLl1 wцbLl:t hbzLП t чшql1w4bf1ЩbL u 11j,шцnf1Gbf1'1 бt,21.n 
[!GLЛflПLpJnLG чш�лшJlЬL, nrr бzLПntpJшG q.GшhwLПntl1[! 4wLПШf1ЦПL11 t 
pnLG-щwmwhшчшG !ЧJ14GLl.n11. [!UIЛflWUJ:?'1 pшGшdubrnц: 

UbtuwGttчwчwG [!ULПflWGJ:?j'l 11t12'1G, '1Gtщbu Gшu [!GIЛflWUJ:?WJt,G 
liшut, utuwLGbfll:t u '1J1Ш wGhrшcrbziл OWЦШLl:t ПflnzliшG hwl1wf1 
ОQ.1ЛЦПL11 bGo pnLG-щwLПшhшчшG !Чf14Gцnri. [!GI.ПflWGEl:t (6.13), 
(6.14), (6.20), (6.21) pшGшdLibrl:tg: 

n11п2ЬLПЦ [!GLПflШGEl:t шGhflШd"bzLП 6wцшш u ШJG hwl1ш11rbLПЦ 
Q.Ltuшцnfl hшl1w4gntpJшG 6шцщj, hbiл, nrщbu чwGnG, ЩЬLПЕ t 4w­
LПШJ1bL hшl1wщwtr1шutuшG ЧLПJ1ШgПLl1Gb11' [!GI.ПflWGEl:t 11ttошчшJЕ[! 
шl1рп11.2 рцЬппч GbflЧWJШgGbLПL hwl1wr: 

011nuwч' 11шf1qПLl1 Q.flШGgцbL b(i 1 ООО фПJ:?Jl dbnGШJ1ЧПLPJПtGGbr: 
UьtuшGj,4wчwG [!G1Лf1ПLpJwl1p GJ1wGgt,g ыwGt,�щJ ЩЬLПЕ t [!ULПJlbL' 
nrnzbLПL qpшri.цw6ntpJwG 11tto'1G pцшJ:?wGw4[! ±2 l1Wf1'1 uwhl1шGw­
JttG utuщti 11bЩJ;!ПLU (Р == 0.954): bGpw11J1bGE, [!UI.П GшtuGwчwG
ntuntl1Gwu'1f1ПLPJШG WJ1'1JПLGJ:?Gbf1'1, hшJmGn t, пр qpw11.цw6GbJ1'1 
u1:t2'1G J:?WПW4ПLUШJ'1G 2b11.nLU[! 6 l1Wf1'1 t: 

LПLОПLй. ЧWLПWflbGE hш2цш11ч· оq.�лцЬLПЦ (6.20) pwuwduttg. 

п 22 · 62 • 1000 = 36000 = 34 749 == 35.
22 · 62 + 22 . 1 ООО 1036 . 

t,4ш1.nr nLGbGШLПЦ [!GLПJ1ШGJ?'1 шGhrшdbzLП 6шцшш (35 dbn­
GШJ1ЧПLPJПLG)' ПJ1П2ПL11 bGE [!ULПJlПLpjWG uj,2шчшJЕ[!. 

1000/35 = 28.57: 
UJU ь11.шGшчпч ПJ1П2ЦШ6 11i,2wчшJJ?[! ЧLПf1ШQЦПL11 t 11Ьщj, фПJ:?Jl[!: 

ЬрЬ 4tnriшgnLU[! чш1.nwriцnLu t 11Ьщ'1 ub6[!, wGg4wgцn11. [!GLП('lWGO[! 
in hwuGПLl1 pшGшdLinц hшzцшrчцш6 шGhrшcrbzLП 6ШЦШL'10: =iь­
uiliwpw('l, WJU O('lj,Gw4nLU фПj;!fl dbnGWflЦПLPJПLGGbrф [!Gl'}hШGПL/1 
q.11wGgnLl1'1g wGh11шdbztr1 t цbrgGbL JПLflWEШG!JПL('l 28-rщ dbnGwr­
ЧПLPJПLG[!: UJU 11bщJ:?ПLU [!GIЛflПLPJWG IЛПЧПU[! чшq11ПL11 t 3.57%
(100%/28): 

6.4. Sf1щw11wra (![iLПpwrae 

S'1щш4шG [!GLПJlПLPJПLGt,g UЩШU1ШЧWhWJ1l1Wfl t oqiлцbt, bflp 
q.LtuWЦП/1 hшl1ш4gntpJWU РПLП('l 11j,wцnriGb('l[! ЧШ('lЬL'1 t pwdшGbL 11t1 
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ЕШG'1 tun2n11 mt,щшtuupbf1'1: UJG 11bщыnLl1, bflp Q.Ltuшцnr hшl1шцgПL­
pJntG[! 11'1шLП'1Щ it. u 11ш шq11ntu t ПLUПLl1Gwur11чп11. hwtr1цwGti2'1 
11b6ПLPJWG ЦflW, ЧШLПШJ1ЦПL11 t 11/lШ GwtuGwчwG pwdwGПLl1[! 11j,ш­
LПЬuшч LП'1щшчшG tul1pb('lt,: tul1pwцn('1ПLl1[! '1f1ш4wGwgцntu t [!ULП 
ПLUПLl1Gшu1:trчn11. (tшчшG) hш1.nчшGj,zGbr'1: 

QLtuшцnfl hш11wцgntpJwG u1:twцnf1GbJ1'1 pшdwGПLl1[! 11'1 oшGt, tun-
2Пfl tul1pbf1'1' '111WUI.П ПLGt, 11j,wJG WJGщj,ut, 11ЬщЕЬf1ПL11, bflp ПLUПLl1-
Gшunriчn11. hшtr14wG'12'1 11'10'10 Wfld"bEGbfl[! [!UI.П mrщшtul1pbf1'1 tw­
щbu 1.ПWflpbflЦПLl1 bG: OrttGшч, hwцwu1.nbGE, П('l EWl1WEWJ'1G pCrwч­
!ПlpjwG 11tto'1G b4wl1ПLLПG wцbLl:t pшfld/1 t. ышG q.JnщшчwG pGшц­
!ПLPJWG[!: Ut,wцn11Gbr'1 [!GLПflПLl1[! JПLflшыwG!JПLfl LПj,щшtuupt,g чw-
1.nw11цntl1 t pПLG-ЩWLПWhшчwG чш11 11btuw6nчwчwG Ь11.шGшчпц. 
цbflQЦПLU t nrin2wчti ыwGwчnLpjWG ut,wцnri: ru11 Пf'IПLli' [!GLП('lWG­
EШJl:tG hwliwчgnLpJшG 11ttшчnrGbf1'1 [!Gl'}hШGПLfl ЕШGшчп 1.nt,щшчшG 
tuupbf1'1 utiou unцnrшpwfl pwztuцntu t [!G11hшGntfl hw11wцgnLpJwG 
11Ьо JПLflWJ:?WU!JПLJl tul1p'1 1.nbuwчwf'IWfl чznt,G hwl1шl1wuGnrbG: 

=\GWf'IШЦП/1 t Gwu wGhwl1wl1wuGшчwG, WJUЩbU цп�цш6" oщ1.n'1-
11wL [!GI.ПflШGJ? • hwzцl:t wnGbLПЧ t,Gtщbu JПLflWEWG!JПL('l tulipt, LПbuw­
ЧWflWfl 421:tn[! nG11hwGnLf1 hwl1wчgntpJnLGПLl1, ШJGщbu tt hw1.nчwGt,-
2'1 uiw1.nwGntl1Gb11n [!ULП tul1pbr'1: �шG'1 nri nGmriwGJ:?WJl:tG hwuwц­
gnLpJntGПLl1 ШJU чwli WJG hwrwpbflWЧQПLpJшlip wGщwJliwG [!Gl'}­
Q.f1ЧЦПLl1 bG 1:щnri tr1'1щwtul1pbri'1 Gb('lЧШJWQПLQl:ttGb('l[!, qttuшчnri 
hwuwчgntpJw(i LПt,щwчwGwgПLli[! pПLJL t 1.ПWt'1U pwgwnbL 111:tO­
tuupwJtiG 111:tuщbriurwGbflti шq11bgntpJПLCi[! [!GLПflWGEti utiotiG utuшtti 
ЦflW: lft1wdwuwGw4, wnщ(id(iщgцw6 1.П'1Щwful1pbf1ПLl1 ПLUПL1Юwu'1-
('1ПLU b[j П! рЬ РПLП('l, WJL utiwJG [!GLП('lШCiJ:?ПLU nG11q.rчцш6 111:tшцnrGbfl[!: 

t,zщGшчntli t' ULПwgцw6 utuшLti ЦflШ Wqf1ПLU bG i1ttwJG Gbri­
tul1pшJtiG LПШU1Ш0ПL110Ь('1[!: UJ11 щшmбшnпц tL 1.nt,щшчwG !JGUlflWG­
El:t utuwш nrn2цnLu t П! рЬ [!G11hшGnL('l 111:tuщbrurwJnч. WJL 111:twJCi 
f1f'IШ l1шun1Г Gbrtut1pwJ'1G 111:tuщbrunшJn 111:tol:tG WfldbEnч: 

St�щшчшG [!CiLП('lWG,!;!ПLl1 11ttwчnrGbriti [!CiU1('1ПLl1[! ЦШ('lП'l. t цшq­
uшчЬrщчЬt чш'11 mnщwtul1pbf1'1 6шцшL'1G, чш'u hшmчшG'12'1 Cibfl­
fuupшJl:tG q.Gшhшmntl1Gb11'1G hwuЬuwtr1wцwGnribG: 

StiщwчwG tul1p'1 6шцшt'1G hwl1bl1wmwцwG l1'1wцnrGb11tt Pl:tЧIJ 
П('1П2ЧПLU t hbmuJWL WflLПWhWJLППLPJWUp' 

N· 
П· =П-1 

i N '

ПflLПb'l.' N;-G i-('111 tuupti 6шчшtG t, 
Пj-[i' i-1111 tut1p'1 [!CiUl('lWGEtt 6шцшш: 

(6.22) 

011nuw4· pGшчintpJw(i [!G11hwGПLfl Р'1Ч[! LnnnL 11w('lqПLU (2003 
р.) чwql1ntl1 t 285 hшqwr UWf1'1, WJ'1 РЦПL11' ЫШ11ШЕШJ'1G pGwtitnL-
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pJnLG[!' 168.4 hwqшri, q.JnщшцшGо' 116.6 hшqwri: ЬрЬ [!fitnriшueш­
J�G '1�U1WГl4UШU [!UpWgj?ПLU Gшj1.Jwtnbuчl:it t ПLUПLUUWU�Гlbt 14.5 
hwqшp рuшч�!, шщш ШJl'J /Н{ШJ?ШUШЦ(! щЬtпj? t pwctшfibL mnщш­
/1.Juptrф 6шt.f.шt�G hшubuшtnwl.jшGnpl:iG: 

Lnt6nLй. Spl[wo t· N=285 hwqwri, n=14.5 hwqшri, N1=168.4 

hшqшri, N2=116.6 hwqшri uшriri.: 
uzшGшl.jnlll t' щl:itne t nшnLufiwunnl:it ewriш,pwJ�U pGWЦ!ПLPJПL· 

G�g' n,=14.51;:5
4 =8.568 hшqш11 UW[lfl, q.Jnщшl.jшu pGwцintpJnL-

[фg' n 2 14.5 1;;5
6 :::: 5.932 hшqш(l t1wri11: 

Spщwl.jшu [!ULЛJ1WU.Pn unonu utuwш nrnzчntu t hbtn!.tJШt pшuw­
ol.tb/1nч. 

• 4111.Jljt.f.nq [!Gtл11шup' µ-= �­х v�· 

2 

.oi.(1-�)' 
µх = n N ' 

(6.23} 

(6.24} 

П/11.Лl:Щ. crf .(j Gb11/1.JupшJnu 11nuщbriunшub11n uno�u(j t: 
ornuшl.j' ЦШtЛШJ1Ч.Ьt t оЬnuш11цшрJШU pшGt.f.n110b11n 10%-шGng 

!ЧJ1ч(Щn11 i1Gtл  11шGр' Шf1IЛШ'1l1WUWUb11n zwфbrnG hwuMwtnwl.jшG:
QGm11шupn шGgl.jшguшG Gщшi.лwl.jG t' n11n2bt ctшuw(iш4шL{n11 

wGш2tuwi.лшGшl.jnLpJnlfфg шnшошgшо цn11nшmGl:iJ1[! (Шl1'1JntGpGb­
/1[! i.лh'u шrunшшц 6.3-ntu): 

UriJntuwl.j 6.3 

:)t;nfiшpl.jnLpJшu pшuч.nrifil::ip/1 ш2tuшmшue/1 hbmwqnu,ntpJшu 
Шf111JПLUp0b/1 [J 

dwйwDwцwLJ.np w6w2Juwuin1-
Pw!il{nn!ibpJ't Пшn1йfiw· rrw�n1pJwfi ortrti Pltlt[! Upuiwqpwdwu nrr11ьwrrn1p uJ,pLtl:it t mwnLlw nDiэwaon1d 
f}/'lf.fl! (0Wflf1) йl't21'fi ri.t,uщl:ipuf!w 

xi u? 
1 

1 3000 300 12 9 
2 5000 500 15 16 
3 10000 1000 18 25 

CGl'lшub(in 1800 
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u? = L ut f; = 9 · 300 + 16 · 500 + 25 · 1000 _ 35700 _
1 

I t; 300 + 500 + 1000 - 1воо -19·83 ·
n11n2t.f.ntu bu [!Gtлrшuen unonu L. uшMшGшJt'tG utuwLGbrф w11-ctbpGbJ1Q (О.954 hшц.wuшl.jшGntpJшup).

19.83 
( 

1800
) µ;

=: 
1800 1-18000 =.J0.009915=0.0995"'0.1;

Лх = tµx =2 ·0.1==0.2: 
n11n2L{nL1.� t l}UIЛf'IШUpWJ�U u�o�G[!'
х = L Xj � 12 · 300 + 15 · 500 + 18 · 1000. 29100 

I t; 1воо = 1воо =16.166:

,w2t{шr4Gb11� h�l}щ[j Ч/1Ш 0.954 hшцшGш4шGПlрJШ�р ЧШ("ll:itr tbqriwl.JшgGbt, Пf1 ctшtiwGwцwt{nJ1 шGш2tuшi.лntGwц ubl.J pwGt{nrn011ь11п uno�G Рnц[! шupn112 abnuш11\.JnLpJПLUПLU q.1.Л Gl[ntu  t htдЛl.tJШLuшhuwGGbrщt.'i' 
1в.11·-о.2 s х s 1в.11+0.2

15.97 :5 х s 16.37:

Srщшl.jwG oum11шOpfl шuh11шctb2tл 6шt{шш n11n2qntl1 t hbtлl..iJШt 
pшuш�L.b11nt1.. 

(6.25) 

(6.26) 

n 
22 · 19.83 + 0.52 . 18000 = 311.79 uш1111:

UJUЩflunц, UIЛШQl.{nt l1 t, П11 ЩШhWUOL{nrt б2tЛПLfitJШG[! hWUGIЧПlhшl1ш11 шuh11шctb2rn t [!Gtл11wG9шJnG briwGшцnl[ ПLUПtl1Gшur11bt niщшцшu, _ещ(j 312 OШ(lr}: 
Pш2tul:iG9 WJrJ РЧ.ШJ;!WGШЦ[! b(lbp Ш/11ЛШ1'}!1ШUШUЬГJn uno!.t' 1,Ш­

tf1b11f1G hшuЬuшmшцшG (hшuшuwuOn11hG).

143 

= 

~ 

I 
I 

~-· 

~------------

t2cr? 
n - I. --2- · 

A-x 

t2a?N 
• 14pl.jCil.{nri numpntpJmCi' n = ' 

t2a? + NL\£ I X 

011'1Gw4· hGpwrwbuQ, (!Ulfl wrumuw4 6.3-'1 mt.lJwLCi!:ipj1 hw2l{wp-
1ti· wGhrwdb2tn t n11n2bt llbl.j pwCil{n11'1 ctwllwCiwl.jwl{n11 wCiw2tuw­
nmCiw4mpJwG opbflll ll'12'1G f:}'14!! 0.5 011 uwhllwCiwJllG utuwt'1 ri.tumnul: 

Qu\n wiuruuwl.jp ml\Jwlubpp' 6.x = 0.5 wridbpll flbutpnu'i. 

22 
• 19.83 -18000 =--------



1 1. 
1 

3000 5000 10000 
n1 = 312 18000 = 52;n2 = 31218000 = 86.65;n3 = 

31218000 = 173.3:
1ш2ttш11ц[! QПLJQ t IЛШL/lU, n11 ш11ш2tiG Ш(11ЛШ'1(1Ш�'iшunL11 шG­

h11шаЬ21Л t hbLЛшqnLЛbL 52 11Ш(1'1, b11ц11n1111nLl1' 87, Ь(1(1ПJ1'1ПL11' 173: 
ч.Ь(1[! '1/11ЛШ(1ЦЦЬg LЛjlщшцшG [!Gm11шGы, ПJ1[! tiriшцшGwgLJ.bL t 

uij1щшtut1pb11'1 6шt\.шLGb11/1G hшt1шt1шuGnribG: 
1шt1ш<1шJG 1Лj1щшцшG [!GmriшGыti <1uшLJ.n11t1шG Ь11ц11nf1111Лш11рЬ-

11шцt�' t1tiшцn11Gb11'1 [!G\ЛflПLJЭJПLGG '111шцшGшgqnLl1 t hш1ЛЦШG/12'1 
mjlщшцшG tut1pb11'1 Gb11tut1pшJ/1G LJ.шritiшgjlшJ/lG (LПшuiшGt1шG[!) hш­
t1Ьt1ш1ЛшцшG: UJu 11ЬЩЕПLl1 шt1bG 11/1 tut1pjlg [!GLПJ1ЧП'1 11'1mш11цшt1-
GЬ11'1 JЭ/lLJ.[! hш2LJ.ш11цLJ.nLl1 t hbLПuJШL pшGш6unLJ.' 

n· = n aN (6.27) 
1 

LaN' 
n11mb11' oi -G i-1111 tut1pj1 11/12/lG 9ш11шцnLuШJ/1G 2b11nLl1G t: 

UJ11щtiu/1 LП/lщшцшG шGhшt1шt1шuGшцшG [!GIЛflШGE/1 11/12/lG 
utuшш ПJ1П2ЦПL11 t hbLЛuJШL pшGш<1l.tb11nLJ.. 

1 • ц11цGLJ.n11 [!GU1f1ШGE' µ = N (6.28) 

1 2N2 
• �ц11цGцп11 [!GU1(1ШGE. "-°'---.L(1--�1) : (6.29) µ = N L.., ni N; 
1шmцшuj12/1 mшuiшGt1шG[! hшt1Ьt1шmшцшG ЦШ1ЛШJ1LJ.ш6 [!GLЛ­

J"IПLJЭJПLG[! mшLtiu t LШЧ шri11JnLGEGb11, uшцшJG qл116uшцшGntl1 ШJG 
11сrчш11 t, ышG/1 П(1 mЬ11ЬЦШ\ЛЦПLJЭJПLG[! mшuiшGntl1Gb11'1 t1шuj1G шu­
h11шcrb2m t uuiшGшL 11/lGtl..t [!G1Л11шGыш1tiG 11ttmш11цnLt1 шGgцшgGЬш: 

Oq.uiLJ.bLntl Ш'1JПLUШЦ 6.3-/1 Gb11tut1pwJ/1G 11'1uщb11ujlwGb11'1 ш11-
сrЬыGЬ11'1 IЛЩШLGb11/1g' n11nzbGE [!GLП("IШGE/1 шGh11шаЬ21Л oшqшLGb­
(1[! [!ULЛ ш11шG<1j1G ШJ11ЛШ'1J1Шl1шuЬ11'1' hшt1Ьl1ш1ЛшцшG ПLUПLl1Gш­
uj111LJ.n11 hш1ЛЦШG/12/1 1Лш1ЛшGt1шG[! ([!GLЛJ1ШGE[! цшqt1nLl1 t 10% цшt1 
1800 l1ш1111): 

CuLЛ (6.27) pшGш<ll..t/1' 
I, criNi = .Jg · 3000 + ./16 · 5000 + ../25 · 10000 =

= 9000 + 20000 + 50000 = 79000 
3 · 3000 20000 

П1 = 1800 79000 = 205 ; n2 = 1800 79000 = 455. 7 ; 
5-10000n3 = 1800 79000 = 1139.2:

ULЛшgцшо 1ЛtUШLGb11nLJ. цш11ЬL'1 t hш2LJ.ш11цbL iц11цGLJ.n11 [!ULЛJ"IШU-
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Е/1 l1/12tiG utuшш (6.29) pшGш<lunLJ.' 

�1:х = 
1

.J3в8122 + 797193 + 1944907.818000 
1 J 1763.6 = -у3110222.8 = О 098 · 18000 18000 . . 

IJ'12'1G utuшш uLЛшgLJ.bg 2ш1Л L/lnы11 �э/lц. hЬ1Лl.tшрш11 uшht1шuш­JtiG utuшш GntJGщbu ЧLtiG/1 L/1ПEJ1, ПJ"I[! ШJ1LЛWQnLLJ.nLt1 t QLtuшLJ.nrihшi'iшцgnLJЭJШG uшht1шGGb(1ntt1' 
Л:к = tµx = 2 · 0.098= 0.196 

16.17 -0.196 $ х $ 16 .17+0.196
15.974 $ х $ 16.366 

,,;;. Sjlщшцшu [!ULЛ(1ШUE/1 t1wuti utuшш l.t uшMшGшJjlG utuшш цш-
:�! ("lbL/1 t hш2LJ.ш11цbL hbLПl.tJШL ршGш6uЬ11nц. 

• ц11цGцп11 [!GLЛ("IШGE •

-�W{1- W) л =t�W{1- W}
µw- n ' w n ' 

• !4J14GLJ.n11 [!U1Л(1ШUЕ.

µw
= 1W(1� W}(1-�), Л w =t·�W (1�

W)(1- �):

Uшht1шuшJj1G utuшL/1 n11n2t1шu pшGш<1ub11/1g цш11Ьt'1 t n11nzbLЦ("IЦUЦПГJ. u �Ц(1Цuцnri 1Л/1ЩШЦШU [!UIЛ("IШUE/1 шuh11шсtЬ21Л 6шLJ.шш·
m11цшо hшLJ.шGwцшunLJЭJшi'ip. 

• Ц(1ЦUЦП11. [!GIЛ("IШGE.

• !4114GLl.n11 [!GLЛ("IШGE.

n= t2W(1-W}.
2 ' 

Л w 

n= t2
W(1-W}N .

t2W{1- W)+ NЛ�.

6.5. Utp�w�w(i [!(iU1pw(ie 

UЬ11'1шцшG [!ULЛJ1ШGE[! цti11ш11i.tnLl1 t, Ь(1р Q.Ltuшцn11 hшt1шцgnL­
JЭJШ(j t1jlшLJ.n11ub110 t1tiшчn11LJ.ш6 b(j L/1ПEJ1 tut1pb(1ntt1 (ub11tiшGb(1nLli): 
Щu 11ЬЩЕПL11 рПLU-ЩШLЛшhшцшG цшt1 11btuшGtiчшцшu Ь11шGшчnч 
[!UIЛ(1ЦПLt1 bu n� �эЬ ш11шu<ljl(j l1/1шчn11Gb11[!, ШJL ub11tiшGb(1[!, П("lnG-

145 

= 

=---

-===--



gпч. tt11w4wQwgLJ.nLl1 t ПLUПLl1QwuttrinLpJПLQ[!: 
U11wblфQ 11ЬщеЬ11nLй ubrttw4wQ (!Q1.nrwQeQ nL(ф ni wJQowCi l1b­

pn11wpwaw4wa, Пf1QW0 цwql1w4briщwцw0 wnwtthLПLPJПLD 11Jnш 
[!QuiriwQewJttQ b11.w(iw4Ql::irФ llLawч.nrнlwQ a4wu,Liwtip: Ubritiw4w0 
[!Qui11wGett 11h�nLl1 fuйpbfttt GЬrшш11 w11wCig pwgwnnLpJwG ПLUПL11-
(iwuttrinLl1 bliQ hwu,4wOtt2tt РПLП/1 йttwLJ.nrtObrt[!, nrinQg QbpfuLiPWJttO 
LПWUlWCiПLLi[! !tt Wql'J.nLt1 l'J.ttLПW/141:iw(j utuwLtt Ч/lШ: U'pwdwtiw(iw4 
nшш1Юwut,11nLl1 bQe n1 P"L"ft tuйphft[!, WJL йttwJQ DrwOe, nrinOe 
щшu,4шОПLй ьо [!OLП11wDetta: 

Ub11ttwцwa [!OLПriwOett 11,Ьщ9ПLй tuшtuLПЧПLLi t Q.Ltuwчnri hwt1w4-
gшpJwCi uwhйwGQb11nLl1 [!Ouirцw6 йttwqn11D b11tt pw2tuL1wQ orфQw­
tшФnLpJПLO[!, ttu4 [!0LП/1WDQtt utuwLQ wtlbLtt 111::io t: �bi.nlawpwгi, 
uu,wgi.Lw6 pOПLpwqritt!Obrttt i1tt2tiO ufuwLti Ltrw wq11,шl1 ЬО t1ti2-
fuйpwJt,G' 11t,uщbriutiwJntl. n11n2Фri LПW/lPb/lПLpJnL(Юb/1[!: UbrФw4wD 
[!(iLПr,wGgtt LitiotiQ utuwш hw2Ltw114i.LnLt1 t [!ULП hbLПliJWL pwQwllt&britt. 

• 4rцQi.Lnri [!Gi.nriwoo· µ =l, (6.30) 

• !4f14Gtl.Пf'l[!OlЛ/1WDQ' µ=�, (6.31) 

П(1U1bl'J.0 Г-1! (!QutpWOQWJp(i ub11f1w(ib11ti ppq(i t.
R-o· ubpt,wQbrti 11G11,hwOnц1 pttчo.
&2-tiu· 11f1otuLipwJti(i 11,tiuщbf"utiwG:

Uttotul1pwJttG 11,ttuщb11uttwG hwqwuшpwl1b6 
hw2t1.wl"4Ч.ПLl1 t hbmuJWL pwOwllLantJ.' 

52 r(x,-xf 
r ' 

n11rnb11.' x>G i-1111 ub11tiшJtt йttot,Ci ШftdbeO t, 

ful1pb11ti qЬщопн1 

(6.32) 

х -о· wl1pn11.2 [!QmriшDQWJttQ hшl1w4gnLpJw(i (!GrµtwGnL[\ йt,2ttG1!: 
UbrфwцшQ [!GmriwGett wQhr,шdb2LП owi.LwLtt п11п2йw(i hшйwf'\, 

Ul/1ЦШ6 uwhl1w(iwJt,Ci utuwLti WПЦШJПLPJWU ЩWJ11ш(ЮЬ/1ПL11, oqLПW­
qn116nLl1 bGQ hbLПLJШL pшGшc3Lb/1Q-

t2o2 
• ЧГl4Gttnгt [!GmrwGQ' r =-

2 
, (6.33) 

Лх 
t2Б2R• !Ч/1lJGtJ.nrt QGLПf"IШCiQ' r = · (6.34)

t2o2 +Rлi 
х 

CGtnriwGeшJtiG 11шuti i1t,2tuLipwJt,G ri.ttuщbrшttшu nrinzцnLLi t· 

146 

52 ·r 
• !4/141ЩП11. [!QLП(lПLpJПLU' µw = 7(1- R): ·

Uwhl1wQшJtt0 utuшш 11шutt 11,bщ9ntl1 n11n2LtnLl.1 t•
дw = tµw pwOwlllanL[: 

• 4ri4(iqnq l!(iU1(1ПLpJnL(j' Лw = t� ,

(6.35) 

(6.37) 

(6.38) 

(6.39) 

(6.40) 

(6.41) 

t2Б�R . (6.42) 
• i4ri4Gttn11. ub11ttшQb11' r =

t
2

Б� + R. л� 
• 

Orф0w4' llbnQW['IЦПLPJШCi ЩШLП/1ШULПtt W('ILПШf1./1Ш(jQ[! tfiwpbpw­

чnrittwo t 100 W(lЦl1.b(lПLl1, JПL[lWJ;!WQ!jПL(lПLLi' 50 f1.bU1WL: 1u4uw(j

Qщwu,шцnч (щшhщwQbLПtl mbtuQntnqrш4wG qnf10(!Cipwgubritt щw­

[lWObLП[lb/1[!), шQgцwgi.l.bL t 5%-w(ing utritiw4wG !4riчCil.l.n� [!ULП­

rwliQ, Пfltt [!GpwgQПLO tl.bflQЦbL t JПL['IШQWG!JПL/120-/11']. Ш/14111!·. 
U/1ЦГLПLl111bLПWL(jb/1P Lit,2ttu цzrшG ПL(j\l hbLПl.iJWL pwztunLl11} 

x i 97, 103, 100, 98, 102 (q): 
О.954 hшч.wGшljwGnцэJшup щwhw(j2LJ.nLl1 t nrnzbt Wf"IU1Wl'J./1WG-

Eti шupПl'J.2 tutipШQШGшцti t1r2tiQ Ltzntt uwhuwGlib/11!: 

LПLOПLU. �w2чw114bGQ [!GLП/lШGQwJrG hшl1шtшnLpJШU 11r2t,Q ч2f1n[!
-
х 

_ 97 + 103 + 100 + 98 + 102 = 100 q:-
5 
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pwCiw~l.tnll, 
npuibrf Wi-fi ll~wl{npfihfl~ uwufi t i-n11 uhfl~WJnul, 

W-ff u~wtln11Cihfl~ uwuo wupnr12 oG0111wCi9wJ~Ci hwuw4gnL­
PJntCimtl: 

Ub11~w4wCi Qfi01nwCi9p uwup utuwLCi mCip hh01L.JWL 01bu90. 

• 4n4fitlm1. [!CiUlpmpJmCi' µw ;;::~, (6.36} 

'62 r 
• i4rt4Gt.lnl'\ QCiUlflOLpJntCi' 6.w == t -f (1- R}: 
c:!Ciuinw09wJ~Ci ubp~wObfl~ wOhriwctbzlll 6wl!ww. 



ПrinzbliE arotuapшJhG rJ.huщbriurшG'

0 2 r(Xj-xf (91-1oof + (10З-1ооf +(100-1oof +(9s-1oof +(102-100)2

п
26 

=-=5.2q:5 

5 

ПrinznLa bGE Gшla ubrihш4шG [!Gtn("IШGEh arohG la uшhaшGшJhG
utuшш· tnritlш6 hшч.шGш4шGnLрJшар. 

µ = �5
5
2 (1- 0.05) = 0.994;

Лх =2 · 0.994 = 1.988 =2 q:
Q.Ltuшч.nri hшaш4gnLpJШG arohG шrictbE[! qtnGtlnLO t'

100 -2 s; х s; 100 + 2 4ша 98 s; х s; 102 

uшhaшGGbrinLa: 
=!шzч.шr�41:! gnLJg t LПШLhu, nri 0.954 hшч.шGш4шGnLрJшар, шri­

LПШf'J.("IШGEh шарп11.2 fl,lapШEШGш4r arohG 42rn[! Q.LПGЧ,ПLO t 98 Q.("IШ­
arg arG!la 102 qriшar uшhaш(j(jb("IПLO: 

CGqnLGbGE, П("I ШJU orirGш4nLO щшhшGоч_nLО t nrinzbL Ш("ILПШrJ.­
riшGыh arohG 4211h uшhaш(j(jb("I[! 1 q uшhaшGшJrG ufl.JШLh f'\.bЩf!ПLli: 

Oqtnшqnri6bLПЧ ч.ьrinGzJШL 42Ф LПШLПШGаш(j LПч.JШLGbri[!' nrin­
zbGE, рЬ !4ri4Gч.nri ubrirш4шG [!Gtn("IШGEh 111::iЩЕПLО Ш("ILПШrJ.("IШ0Eh
ЕШОh� шri411. щbtnE t hbLПшqntnbL, nriщbuqr [!Gtn("IЧ,Ш6 hшч_ш0ш4ш-
0nLрJшар utnшOшOE tnriч.ш6 бzLПnLpJшap шri11JnLGf!. 

г = 2
2 · 5.2 · 100 = 2080 = 17 218.

2
2

. 5.2 + 12 
· 100 120.8 . .

ЧШLПШ("IЧ,Ш6 hШ2Ч.ШГ14[! pПLJL t LПШLhU hШЧШULПЬLПL, П("I Q.LfuШ­
Ч,П("I arohGh uшhaш(j(ib("I[! LП("IЧШ6 бzLППLf}JШOp П("IП2ЬLПL hШОШ("I ш{i­
h("lшctbztn t ПLUПLOOшurribL 17 шг�411. Ш("ILПШrJ.("IШOE' [!Gtnriч.ш6 pnLO­
щшtnшhш4шG 4шli libfl,lшGr4ш4шO Ь11.шОш4nч.: 

6.6. Фneri nfimpwfie 

CGLП("IШOE[!, nrir [!OpШQEПLli rJ.hLПШГ14ПLO[! [!0f'\.Q.Г14ПLO t П! аЬ6
рч.пч lihшчnriObri (п < 30), [!Gf'\.ПL0ч_ш6 t шОч.шGЬL фпыг� [!OLП("IШGE.
4rriшnttПLli t ШJG 111::iщыbrinLO, brip hOшriшч.nri it 4ша ОщшLПш4ш­
hшr�ашг� it oqtnLJ.bt lib6 [!GLПriшOEhg: 

Фпыr� [!Gtл("IШGEh uшhliш0шJh0 ufl.Jшш nrinztlnLa t' 
Лмв =tµмв 
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рш(iшl\Lапч., П("ILПЬ11.' МВ-[! фпыг� [!0LП("IШ0E(j t:
ФПЕГI [!OLП("IШGEh arohG ufl.Jшш' 

� 
µмв =vn'

(6.44)

2 I;(xi-xf S = 1 , (6.45)
n-

П("ILПbll.' S2-h0 ФПЕГI [!0LП("IШ0Eh rJ.ruщbriunшO t:
х-о· [!ULП [!GLП("IШ0Eh hшLП4шGh2h lihohG шг�сtьыо t,
п-1-[!' шqшLППlрjШG ШULПhбш(i(ibrih РhЧ.1:!, 
t-{i' фПf!("I [!0LП("IШ0Eh hШЧ,ШULПhПLf}JШ(j Q.П("16ш4h9[!: 

=�шч.шОш4ш0nLрJПLG[!, П("I Q.Lfl.Jшчnri llhohG[! Q.LПOч_nLli t nrinzш4h
uшhaшOGbrinLa, nrinzч.nLa t· 

Р(х - tµмв s; х s; х + tµм8) = 2S(t) -1 (6.46)
ршОшlJLапч., П("ILПbll.' S(t)-0 UtnJnщbOLПh �nL04ghшJh шrictbE(j t: 

Ч.ULПШhbthnLpJш(j qnri6ш4h9[! hшzч.шri4bLПL hшашг� П("IП2ПLО b(jE 
S(t) ,1>nL(j4ghШJh шrictbE[! S(t)=(p+1 )/2 рш(jшl\Lапч: UJ(jnLhbLПli. 
UtnJПlf'\.b(jLПh pшzfl,li:iш(j Ш11.JПLUШ4h9, 4шfuчш6 S(t) �nL(j4ghшJh Ш("l­
ctbEh9 la шqшtnnLpJш(j шuLПhбш(j(jbrih РЧ.h9 (v= n-1 ), nrinznLa b(jE t­
h шrictbE[!: S(t) ,1>nLG4gnшG ОQ.LПШQ.П("16Ч,ПLО t (jшla nrinzbLПL ШJ(j hш­
чш(jш4ш(jnLpJПL(j[!, [!ULП nrir· (jn("IОШЧ,П("IЧ,Ш6 21:ill.OШ(j фluutnшgh

х-х tP = -- шrictbE[! !h qbriшqш(jgnLO 4шli qbriшqшOgnLa t Шll.JПLUШ-
µмв 

4шJhG шrictbE[!: 
=iшч_ш(jш4ш(jnLpJnL(j[!, nri фшuLПшgh hшriшpbriш4gПLpJnL(j[! ( tP )

!h qbriшqш(jgnLO Ш11.JПШШ4ШJh(j шrictbEh pшgшriliш4 ab6ПLpJnL(j[!
(t), nrinzч.nLO t hbtnlaJШL pш(jшlJL,,nч' 

P(tp <lti)=2S(t)-1, (6.47)
nu4 hшч_ш(jш4ш(jnlpJПL(j[!, П("I фШULПШQh hШ("IШpb("IШ4QПlf}JПL(j[! Q.b­
("IШqш(jgПLO t Ш11.JПLUШ4ШJh(j Ш("IUbf!h рШQШ("ll\Ш4 Ob6ПLf}JПL(j[!' 

P(tP >lti) =2(1- s(t)) (6.48)
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Q.LПtlu VII 

�nвыэuа�u-вьqrьu�uз� 

'-1.tr Ln t-on t-raэ n 1-1., 

7 .1. "lwmбwn, nbq.pbu�w, �nnbuwg�w 

ч.rбшЦШq.JlШЦШ(i htнnшqntnПLpJЛL(i(ibflr ШJ1'1JПL(i.QПLl1 pшgш­
hШJtnt\.ШO bJlliПLJp(ibrф 11rou q.ПJПLPJЛL(i ПL(ibgПfl ЩШtnбшnшhb­
tnuШ(i.QШJr(i hШJ1ШpbJ1ШЦQПLpJПL(i(jbl1[:! pПLJL b(j LПШLru r hШJLП pb­
JlbL WJ(i hWtnЦw[irz[jbfl[!, ПJ1П(i.Q tw4w(i wq11bgnLpJПL(i b(j pnfl(iПLl1 
ПШПLl1(iwurJ1ЧПfl bfluПLJp(ibflr ПL q.ПJ10[!(ipwg(ibJ1r ЦlПЦlПtuПLpJW(i 
ЧJ1Ш: l'f'\wtnбWnWhbtnl..iw(i.QWJr(i hWJ1Шpbf1WЦQПLpJПL(i[! bfluПLJp(ibflr 
l..i q.ПJ10[!(ipwg(ibflr WJGщrur ЦШЩ t, bflp '1J1W(igrg 11Ьцr' щwtnбwnr 
ЦlПЦlПl'uПLpjПL(i[! hw(iq.bg(inLl1 t 11JПLur' hbtnl..iw(i.Qr ЦlПЧ1ПtuПLpJw(i[!: 

'1'/шLЛffШЛО ЩWJl1W(i(ibJ1r, hw(iq.wl1w(i.Q(ibJ1r hWl1WЦQПLpJПL(i(j t, 
ПJ1r q.ПJ10ПflПLpJnL(i[! (iЩWULППLl1 t hbtnl..iw(i.Qr шпшо q.WLПL(i: ЬрЬ 
bJ1liПLJp(ibJ1r 11rOl..i rJ1П.Q q.ПJПLpJПL(i nL(ib(j ЩWtnбwnwhbtnl..iw(i.QWJr(i 
hWJ1WpbJ1ПLpjПL(i(jbJ1, ШЩШ WJ'1 ЩWJl1w(i(jbfl[! ЩWJ1LПW'1rfl ЦЬJ1ЩПЧ 
Щbtn.Q t rflWЦШ(iшgчb(j ЩWtnбwn(ibJ1r q.ПJ10ПflПLpJW(i hbtn 11rwur(j: 

'ТJшtnбwnwhbtnl..iш(i.QшJr(i цшщЬJ1[! hwl1(!(i'1hW(inLJ1 b(i u pwql1w­
pn4.ш(i11wц, L.. 11riш(ig pwgwhшJtnl1w(i hwl1wJ1 w(ihriwctb2tn t [!(itnflbL 
u 11ЬЦПШШQЧШО ПLUПLl1(iwurJ1bL wnwblф(j bJ1uПLJp(ibJ1[!: 4WЩbflr 
ПLUПLl1(iwurJ1ПLpJш(i hwl1WJ1 ЦШJ1UПJ1 [jzw[iwЦПLpJПL(i ПLGr ctwl1w­
(jw4wJr(i hWOПJ1'1WЦW(iПLpJW(i pwgwhWJLППLl1[!: l'f'\wtnбWn[! 11rztn 
щbtn.Q t (iwtuПJ1'1r hbtnl..iw(i.Qr(i, UШЦШJ(i ПI РПLПJ1 GwtuПJ1'1 rJ1Ш'1WJ1-
<IПLpJnL(i(ibJ1[! Щbtn.Q t '1rtnbL ПJ1ЩЬU ЩШLПбшn, rulJ hWOПJ1'1(jbJ1[!, 
hbtnl..i.w(i.Q: 

rJ1ШЦШ(i ungrшL-LП(itnbUШЧW(j rflПflПLpJW(i ЩШtпбшn(j ПL hb­
tnl..iw(i.Q[! ш(ihJ1Wd"bztn t '1rtnbL ПJ1ЩЬU hwJ1шlJrg bJluПLJp(ibJl, ПJlП(ig 
hw(i11bu q.WL[! ЩШJl1ш(iшчnJ1ЧШО t ПЩbljgПfl WЧbLr ЩWJlq ЩWLП­
бwn(ibflr L. hbtnl..iw(i.Q(ibflr hwl1wLrJ1nч: 

'ТJwtnбшn(ibJ1r ПL hbtnl..iw(i.Q(ibJ1r PWJ1'1 tul1pbJ1r 11rou Lr(iПLl1 b(i 
pwql1w[izw[iw4 чшщЬr�, brip 11rl..i(iщJ(j щшtпбшп[! ЧWJ1Пll t hш(iq.bg­
(ibL LПWJlpbJl hbtnuw(i.Q(ibJlr ljwl1 11bЦ q.ПJ10ПflПLpJnL(i(j ПL(ir LПWJlpbJl 
щшtnбшn(ibfl: bJ1liПLJp(ibJ1r 11rou щwtnбwnwJr(j ЧШЩ[! 11rwfld-b_e 
ПJ1П2ЬLПL ljwl1 ПJ1П2ШЧr ЩШLПбшnr h(iwJ1WЧПJ1 hbtnl..iw(i.Q(ibfl[! ljw(j­
tuшtnbUbLПL hшl1ШJ1 w(ihriwctbztn t ПLUПLl1(iwurJ1ЧПll dwl1w(iwljшJr(i 
ЦШ11 LПWJlWO.QWJrG 11roшt\.WJJ1ПLl1 tnbrtr ПL(ibgnrt РПLПJ1 ШJL bJ1uПLJp­
(ibJ1r LJlrЧ шGtnbunLl1[! (LJ.bJlШQWJ1ЧПLl1[! '1J1Ш(igrg' шpULПJ1ШЧQrш(i): 
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Ч.bf12r(jr h(iШJl.Q(ibJl[! hшбшtu ЧrJ1шnt\,ПLl1 b(j bflЦПL hшtnljш[jrz[jbflr 
lflntulJшtuчш6nLpJПL(i[! (qПLJq.ШJr(i ЦПnbuшgrш(j) ПLUПLl1(iшurJ1bLПL 
(iЩШLПШЦПЧ,: UШЦШJ(i ПJ1.QШ(i рШJ1'1 b(j ПLUПLl1(iшurJ1t\.Пll bflliПLJp[ib­
J1[!, шJ(i.Qш(i 11сtчшJ1 t п hшJLП pbflbL '1J1ШGg щшtnбшnшhbtnl..i.шG11ш­
Jr(i цшщЬJ1[!: 

Ungrщ-LП(itnbuшljш(i bJlUПLJp(ibJl[! 11Ь6 РЧПЧ. ЩШtnбшn(ibflr 
11rшdш11ш(iшЦJШ (ibJ1q.ПJ10ПLpJШ(i ШJ1'1JПL(i.Q b(i: 1btnl..iШpШJ1, ШJ'1 
bfluПLJp(ibJ1(j ПLUПLl1(iшurJ1bLru ш(ihJ1Шdbztn t pшgшhШJtnbL q.LtuШ­
ЧПJl, hrl1(iшljш(j ЩШtпбшп(iЬJl[!' ЧЬJ1Ш9ШJ14ЧЬtnч bJ1ЦJ1ПJ111ШЦШGGbJ1rg: 

4ШЩЬJ1r Чrбшljшq.JlШЧШ(j ПLUПLl1(iшurJ111Ш(i WDW5?f,Q фПLL[! 
ПLUПLl1(iшurflt\.Пll bfluПLJPr ПJlШЧШЧШ(j tlbJ1LПLOПLPJПL(i(j t tnGtnbuш­
q.rtnnLpJШG LПbunLpjШG, ungrntnq.rшJr чш11 чnGlJJlbLП tnGtnbuшljшQ 
l1bpn11GbJ1r 11rongnt\,: Ьр�f1Пf11}. фПLLПLl.'i ш0hJ1шd"bztn t ЦШnПLgbL 
ljшщr 11П'1ЬL[!, ПJ1[! hrl10ЧПLl1 t t!rбшljшq.JlПL�JШG l1bpn11(ibJ1r ЧJ1Ш: 
Ьp(IП(II}.' чьriorG фПLL[! ШJ1'1JПL0.QGbrir l1bljQшpшQПLl10 t. ПJl[! GПLJG­
щbu чшщчшо t ПLUПLl1Gшunriчnri briunLJPr ПJ1ШЧШЦШG шпшGМш-
hшtnЦПLpJПLGGbJ1r hbtn: 

ч.rбшцшq.J1ПLРJШG р(iшq.шчшпПL11 112шччЬL b(i цшщЬг�r ПLUПLl1-
(jшurril1ш(i ршq11шрrч l1bpn11GbJ1, ПJlПGg [!GLПJ1ПLPJПLG[! цшtut1.ш6 t 
hbtnшqпtnnLpJш(i Gщшtnш4GbJ1r9 L. шпш2ш11r�чш6 tuG11rJ1Gbrirg: 
,шtnцшGr2GbJ1r L. bJ11..iПLjpGbrir 11rou чшщЬJ1[!, Qцшtnr ПLGЬGШLПЧ 
'1J1ШGg pшql1шqшQnLpJПL0[!, '1ШUШЦШJ1q.ЧПLl1 b(j [!ULП LПШJ1pbJ1 hшJ­
LЛШGrzGbJ1r: 

Qutn lflntuЦШЩЧШOПLPJШ(i ПLUПLl1(iшurJ1ПLPJШ(i hшl1ШJ1 ПLGbgш6 
G2шGшljПLpJш(i' hшmчшGr2GbJ1[!, ршdш0t\.ПL11 b(i ЬJ1ЦПL 11шur: CuLП 
ШJ'111' 

• шJ(i hшmljш(ir2GbJ1[!, nrinG.Q ЩШJl1шGшчnJ1ПLl1 b(j 11Jnш'
'1JlШ(jg hbLП чшщчшо hшLП4шGr2GbJ1r lflnlflnftJnLpJПLG[!, чп�­
ЧПL11 b(j �nrionQwJft(j hшmчшGrzGbfl,

• ШJG hшtn4шGr2GbJ1[!, ПJ1П0.Q lflnlflnftJLJ.ПLl1 b(i q.ПJlOПGшJrG
hшtnцшGrzGbrir шq11bgПLpJш(i GbJ1.QП, ЧПIЧПL11 b(j Ш111}.JПLG·
RWJf1G:

чrбшljшq.J1ПLPJПLGПLl1 LПШJ1pbJ1ПLl1 b(i :J}nLGЦgrnQшL ЦШЩ l..i ULПП­
ftJшutnrlJ ЦШftJЧШOПLPJПLG hшu4шgnLpJПLG(ibJ1[!: 

• �nLQ�gf1nQwt t ЦПIЧПL11 ЧШЩ[!, nrir 11bщ_enLl1 q.nrionGшJrG
hшmljш[irzr ПJ1П2ШЧr ШJ1db_er(j hш11ШЩШLПШUftJШ(iПL11 t ШJ1-
'1JПLG.QШJr(i hшmчшGr2r 11Ьц u 11rшJ(i 11blJ ШJ1db11: :ЬПLGlJgrr.­
(iшL ЧШЩ(! r hШJLП t q.шiru '1rLПШJ1lJl1ш(j РПLПJ1 11bщ.ebJ1nLl1 u
hbtnшqntnt\.Пfl hш11ШЦQПLРJШ(i JПLJ1Ш.QW0ljПLJ1 ПJ1П2Ш4r 11rw­
Ч.ПJ1r hшl1WJ1:

• ЬрЬ ЩWtnбwnшJrG чшftJчш6nLpJПLG[! hш(iribu t q.шiru ПI рЬ
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JПLflшoшu�nц, шnшGar,o. ШJL [!Gl'].hшunLr, 11ьщощu· utio/1Gпtu 
ub6 рчnч '1/1UlШf1ЧПLl1Ubf1/1 dшuшuшч. шщш ШJ11Щ/1Uti чшtu­
чшontpJПLU[! ЧП!ЧПLU t umntuwumtiц: UU1ntuшuu,r,ц чшщr, 
UШUUШЦП/1 !1ЬЩQ[! цn11buшgf,n[i ЦШЩ(j t, П/1/1 hШUШ/1 Шf111JПL[i­
QWJ/1(j hШU'IЦШU/12/1 uf,of,G wr,ctbo/1 1./,nфntuПLJЭJПLU[! ЩШJUШ­
uшчnrчш6 t q.nr,6nGшJf,(i hшmцшGf12Gbr,f, фnфntuntpJшL1p: 

t11lintjpub11/1 li l'J./1ШUg hШUlЦШG/12Gbr,f, uf,oL. чшщЬr,[! 11шuш­
чш11q.LJ.ntu bG [!ЩЛ ubf1UlПLJЭJШU шumf,бшGti. nщri.LJ.ш6ntpJШU L. 
ШUШL/1LП/1Ч Шf1UlШhШJU1ПLJЭJШG: 

Сщn ubr,mnLpJшu шumf,бшuf,' mш11pbr,nt!1 bG LJшщ/1 ubr,tnnL­
JЭJШCi Q.UШhWU1UШU рtuUШЧШЧШU hШUlЦШU/12Ub/1[!: 

U11..JnLuшl.j 7.1 

tfwщ/1 ub(1mnLpJш0 q.QwhwmйwQ eш(jш(fшl.jw(j 
hw m LJwu/12ul:i(11! 

чпnbuшgt,шJti qп11ow4gt, ЧWUJ h D[iпt11>n 
Gйnnntl.w 11. 1.,. nt11flzub11liboпtpJПLU[! '11btЛ[1ПUJWU u. (1975) 

(1999) 

lifllitl.. 1 ± о.з, pntJL qn1161iw4шOntl1 
l:!WOШUWJПLl1 t 

1 + 0.31- 1 + 0.51 11/l�ф(i pnLJL 
1 + 0.51-1 + 0.71 бLшtnbL/1 UЦШLЛbLfl 
1 + О. 71 - 1 + 11 ntdbrt пtdbrt 

CuUl ПLl'JЧЧШОПЦЭJШU' чшщЬr,[! L/1UПLU bG nщf,ri. L. hшцш11шr,а: 
nщr,q LJшщti 11-bщontu q.nr,6nCiшJ/1G hшmцшuti2/1 шr,dboGbr,/1 

ub6шgntL1[! цшu фnыrшgntl.1[! pbr,ntu t w1111JntGoш1tiG hшmцшG/12/1 
шr,ctbpubrф L1b6шguw(i чшu Ljlno11шguшu, ШJUf,GpG' Ш/111JПLUQШJ/1U 
L. q.nr,6nCiwJf1Ci hшmцwuf12ubr,[i ПLCib[i UПLJU ПЩГJ.L(Ш6ntpJПLU[!:

=iwl/wl').Шf16 LJшщti 11-bщыntu ш1111JntGpшJ/1Ci hшmцшu/12/1 шr,dЬ­
ы/1 ub6шgntL1[! pbr,ntu t q.nr,6nGшJ/1G hшmцшG/12/1 шr,dbpf, ч-inщ1шg­
L1шu, li hшцшnшчu. ШJU/1Gou' Ш/111JПLUf?ШJ/1U hшmчшu/12/1 шr,<tЬыuь­
/1[! q.nr,6nGшJ/1G hшU1чшGf12/1 wr,dbpGbr,/1 hшubuшU1ntpJwup ч-in­
фntuLJ.ntu b(i hШЦШ11ШЦ ПЩГJ.ПЦЭJШUр: 

Cuu, шGщf,tпf,ц Ш/1LПШhШJLППLJЭJШСi' чшщЬr,[! LtiUПLU b(i q.6шJtiG 
(nщriшq.t,6) Li п1 q.6шJf,Ci: 

tpb br,L.ntJpGbr,/1 L1f12L. L(f,бшцшq.r,шцшu цшщ[! unmшLJ.nr, Ш/1-
mшhшJLПЧПLU t ПLГJ./1'1 q.6/1 hшчшuШ[1ПLUПЧ, ШJG wGLJ.шGПLU b[i q.oш­
Jf,(j цwщ: ЧШЩ[) ЧП!ЧПLU t П! Q.OWJf,(j чшu ЧПJ1WQ.OWJ/1{i, ЬрЬ ШJG 
Шf1LПШhШJLПЧШ6 t nr,Lit чnr/1 hшLJ.wuwr,ntunч (ЩШ/1ШРПL, hf,щb[lpПL, 
шumf,бшGwJf,Ci, gntg1w1f,G, touщnGbugf1ШL L. WJLG): 

чшщr, w11цшJntpJnLG1J, 1111ш pGntJpG nt ПLll.l'J.ЧШ6ntpJПLGIJ pшgш­
hшJtлbLПL hШUШfl tl.f1бшцшq.11ntpJПLUПLU чf1rшnntu bG LПЧJШLUb[ltJ 
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qnщшhbn 2wr,pbf1/1 pbr,uwG, ШUШL/11.Л/1Ч tul.1pшчnriuшu, q.r,ш�f,чш­
чшu, чnnbuwgf,wJ/1 L. 11bq.r,buf1wJ/1 ubpn11[ibr,[!: 

flmqшhlш 2Шf1J?bf1/1 pb[1tfш{j tfЬрпгш hf,uGtJ.ntu t br,цnt цшu 1.1/1 
ошG/1 LJ.t�бшцшq.r,шчшG 2W/1Qb[1/1 l.1b6ntpJПLUGbr,f, hwuш11riuш(i 
L(r,ш: U111щf,uf, hшuш11r,nLUIJ JЭПLJL t LПШLIШ hШJLПUWpbflbL чшщr, q.n­
JПLJЭJПLU[! L. q.шqшч-�шr чшquЬ1 1111ш pGПLJP/1 uшur,G: Or,tiGwч' hw­
ubuшmчntu b(i Х L. у t!b6ПLJЭJПL00bf1/1 Ч"\ПЧ"\ПtuПLJЭJПLUUbf1[!: tpb Х-/1 
L1b6ntpJШU шб/1 hbUl шбпtu t (jшL. У-[!, wщш 1111шug uf,21.t q.nJПLJЭJПLU 
щ(ibgn11 чшщu ПLГJ./11'1. t, li ШJU чшrЬt/1 t UЦШf1ШQ./1bL ПLl'J./11'J. q6f, чшu 
br,Ц/1Пf1J1 цwr,q.tJ ЩШflWPПltJ hШЧШUШ/1ПLUПLj_: 

1WLПЦШCif'Jz(ibr,ti Uf,QL. ЦШЩ[! LJшrbt/1 t Ш/1UlШhWJ1.ЛbL GшL. Q./1Ш­
�/1ЦП/1Ь(j' чn11buшg\1шJti 11ш2tn/1 oq.OПLJЭJШUp:. 

4nn1111/1GШLПШJ/10 hшuшчшr,qщu шpugf,uObr,ti шnшGgptJ Ч/1Ш 
G2ntL1 bGQ qnp6n0шJ/1G hшmцшО/12/1 ш11<tbpObr,[!, tiuч or,ri/1GшmGb­
flf1 ш11шGgoti L(r,ш' Ш[1'1JПLUJ?ШJtiG/1: ЧШГ!ПLQПLU ьо hшliШЩШU1ШU­
tuшG цbmb[l[!: Ubfll.Л чшщr, ршgшцШJПLJЭJШU 11ьщontt1 Q.flШ�tiч/1 4Ь-
1.ЛЬ[1/1 11шuшчnr,ntpJПLU[! чttiGti шGцшGnG: nroшu Ubf1LП t ЧWЩ[! 
hшmчшGf12Gb[1/1 t!f12L., ШJUQШG чЬtпЬ[1[! tutim bG tuupшфritJ.ntt! цш­
щ/1 OL.[! Ш/1LПШhШJLППГJ. П/1П2ШЦ/1 q.6/1 2ПL[12[!: 

Ungf1ШL·LПUI.ЛbuшчшG b[lL.ПLJpGhrtiu pGntpшq.riшцшG t. Пfl шr­
'1JПLUQШJ/1G hwmцшG/12/1 t1шчш1111шчu aL.шt1.nrn11 tшцшG q.nr,6nuGb­
f1tig pшgti, 11rшGg Чf1Ш шq11ntu b(j Gшli ршquшрt,ч шл' щшmшhш­
чшG L. !GшtuшmbutJ.ш6 qnr,6nuuh11: UJ11 ЩWUlбшпnч hr,L.ntJpGbr,f, 
ч-intuш11шr,a чшщu nt0/1 чnnbuwgf,n[j pGПLJJЭ li Шf1LПШhШJLПЧПL11 t 
У

х 
= f(x) �ntGцgf,шJ/1 tnbupntJ.: 

tfnnbtJWgf'tw(i tl.f1бшцшq.11шчшG LJшtuLJ.ш6ntpJПLU t tuf'tum �ntGц­
gf'tnGшt pGntJJЭ 1ntubgn11 щшmшhшцшG ubontpJntGObrf't t!f19.li, nr,f, 
ii.ьщontu щшmшhшцшG ub6ntpJntGubr/1g ubцf't фnLjlntuntpJntG[! 
ЩШJt!шGwчnrшu t UJПLU ub6ntpJШG uшрЬt!шtпf,цшчшG uщшuuш(j 
Ч1 nч-in tun LJЭJПLU[!: 

ч.f'tбшцшq.rntpjПLUПLU IJUJ1ПLGtl.ш6 t LПШ[1рЬr,Ь1 чшtuLJ.ш6ntpjШU 
hbtпL.JШL UlШflШLПbuшчGbr,[). 

• qm1qшJ/7й ftm/Juшg/7ш - чшщ t Ьf1ЧПL hшmцшGf,2Gb11/1 t1ti2L.
(шr111JПLUEWJf1G li q.n[16nuшJf1G цшu hrljnt q.nri6nuшJf1GGbflf1),

• tfшuйшft/1 !Jпп/Juшg/7ш - чшtuчш6ПLJЭJПLU t Шf111JПLUQWJf1G li
qnr,6nuшJf1G hшm LjшOf12Gbf1f19 ubцf't ut,2L., br,p t1JПLU qnronGш­
JtJG hшtnцшGti2ubr,f't шr,ctbQUb[1[! hШULПШLППLU l::i[i (ршgш11L(ш6
t 1111шG9 ч-inч-intuntpJntG[!),

• pшqtfшlt/1 1/nnbuшgftш - чшtut.J.ш6ntpjПLU t Шf1'1JПLUf?WJf1U L.
br,l\nt чшu шt.J.bLf't qnr,onuшJf,G hwml\шuf,zub11t, L1t,2L.:

br,ljnt hшmцшuf12Gl:ir,t, uf'toL. цшщt� ubr,tnПLJЭJПLU[} pwuwцwщbu 
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wгнлwhWJU1ЧПL11 t l.jnnbuwgtiwJti qnr16wl.Jgti CфongntJ.: ubril.JwJwg­
[ibLntl. hwml.jw(iti2(ibflti LitioL. 1.jшщti UbflUlПLfЭJW(i J2WUWl.jшl.jw(i pGПL­
pшqtifl[!

° l.jnnbuwgtiшJti qnri6ш4ti9[! huw11wttnrinLpJnLG t LЛШLtiu 
nr,n2bLПL qnr,on(iшJtiG hшml.jшGti2Gbr,ti oqmwl.jwr,ПLpJnLG[! pшqLiw-
41"1 nbqr,butiwJti hшt1.wuw11nн1 цwqLibLПL 1'].ЬЩЕПLU: 

чnnbuшgtiwJti qn116шцgt, ub6nLpJnLG[! pnLJL t LЛWLtiu ОшL. qGш­
hшmbL nbqr,butiшJti hшtJ.шuшril.1ш(i hшl.1шщwLПwutuшOnLpJnLG[! pш­
gшhwJuitJ.ш6 щшmбшnwhbmL.шOJ?WJtiG цшщbritiu: ltn11buwgtiшu L. 
nbqributiwu ub(1U1П(lbU чшщtJ.ш6 bli 11\lUJШUQ hbLЛ. w11w2tiG[! quш­
hшLЛnLLi t tJ.tiбшl.jшq[1Шl.jWG 1.jwщti Ub(lLЛПLpjПLU[!, b(ll.j(lП(ll"l[! hbLЛШ­
qnLППLLi t '1flW c\L.[!: b'LJ. uЬц[!, L.' LiJПLU[! OШllШJПLLi b(i bflL.ПLJpGb11ti Liti­
oL. hwriwpb11шчgnLpJnL(i[ib[1[! pwgwhШJLПbLПL, чшщt� Шl1ЧWJПLfЭJПL­
[i[! цшLi pwgwЦWJПLPJПLU[! ПflП2bLПL hwLiwri: 

n.tщritutiшJti tl.bf1LПLOПLpJШU tПLpjПLG[! чшщt� tJ.b(1LПLOWl.jw(i W(1-
U1WhШJU1LiШG nrin2nLLiG t, Ь(1р Lib4 (Шfll'J.JПLGEШJtiG) Lib6nLpJшG фn­
фnJ'uПLpJnLG[! щwJLiшGwLJ.n11tJ.ш6 t Lib4 1.jwLi 11ti ыwGti wGI.Jwtu ub6ПL­
JЭJПLuubriti (qnrionuub11ti) wq11bgПLpJwLip, tiuц pшquwptiLJ. шн qn11-
onOOb(l[!, n11nue OnLJGщbu шqqnLLi ЬО цшtuJшL Lib6nLpJш(i Ll.riw. [!U­
l'J.ПLOtl.nLLi bu nriщbu hШULПШLЛПLU L. LitiotiO Lib6ПLpJnL(i(ibri: 

QuLП l.jwJ'utJ.ш6ПLpJш(i �L.ti' LПW(lpbflПLU bG. 
• qbшJtiG 11bq11but,w, П(10 Шf1LПШhШJLЛЧПLL1 t nщti11 q6t, (q6шJt,G

:J)ПLOl.jgt,шJti) hш tJ.WUШ(1ПLUnLJ..
Ух =а0 + а1х, 

• n� q6wJtiO nbqributiш, nriG ШflLЛШhШJLПtl.ПLLi t hbmL.JШL hшLJ.w­
UШflПLLiGbrф LЛbUJ?ПLJ..
ш) ЩШflШРПL\1 

А 2 

ух = а0 + а1х + а2х

А а1 Ух =ао +- L. ШJLG: х 
QuLП 1.jшщti ПLl'\11.ЧШОПLfЭJШ(i' U1W(lpb[1ПLLi bQ. 
• nщti11. 11bq11butiw (q(lшl.jwO), b(lp шGчшtu LibOПLJЭJШU W(lctbe�

wбti цшu OLJ.шquшG hbm Libцuib11., hшLiwщwu,шutuшGшpw11,
шбnLd цшu GLJ.шqnLLi t цшtuJШL Lib6ПLpJnLG[!,

• hwЦШl'].Ш(lcl (pшgшuшl.jшG) nbq(lbutiw. br,p шQl.jшJ'u ub6nL­
JЭJW0 LiboшgПLLi[! l.jwLi фne11wgnLLi[! hшGqbgGПLLi t 4шtuJшL Lib-
6nLpJшG, hшLiшщшLЛшutuшOwpш(l· Ц,ПJ?(1Wg11ш0[! 1.jwLi Lib-
6шgLiwG[!:

nщti11 L. hШЦWl'].Wflcl nbq(lbutiwGb(l[! чш11bLti t Qb(1ЦШJШgGbL ОшL. 
q11ш:Pt,4Gbr,ti mbuJ?ntJ.: 
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7.2. tfnnhLJWgf1w-nl:iqpl:шf1wJJ1 tlt:iflLПLc)nLpJw[i 
hf1й[iw�w[i 1tJ[i11,J1p(il:if11! 

Ung\lШL·LПGmbuшцшO qш11qwgПLLi[! pGnLpшq11n11. L. шqqшJtiO hш-
2\1LJ.Gb(1\1 Lit,шuOшl.jшG hwLiшl.jш(lq[! цшqLin11. рПLП(1 brL.nLJpGb11G nL 
qn[16[!Gpwg0b(1[! ubrimn11b(i фnJ'ul.jwщшцgLJ.ш6 bG Lit,LiJшGg hbm: чn­
nbuwgt,nG чшtutJ.w6ПLJЭJПLG[! hbLПwqnu,LJ.nLLi t l.jnnbuшgt,nG L. nbq­
ribut,nG tJ.l:i(1LПL6nLpJшG Libpn110bri\1 oqGnLpJшup: ltnnbuwgt,шJti tJ.t,11-
LПt6nLJЭJПLG[! ПLUПLuGwut,rnLl1 t hшtnl.jшGti2GtrФ фntuчшtutJ.ш6ПL­
JЭJПLG[! L. JЭПLJL t LПШL\lu qGwhwLПbt' 

• hwuil.jwGt,2Gb[1\1 LitioL. чшщр UbJ'1U1ПLpJПLG[!' qnLJqшJtiO, uшu­
(iшl.Jti L. pшqLiшl.Jti чnnbuшgpшJ\1 qn116w 4tigObrti oqGПLJЭJШLip,

• 11bq11but,шJ\1 hшLJ.шuшrПLLi[!:
'-lnnl::iuшgtinG tl.bfltПLOПLJЭJШU чtirшnnLJЭJШG ht,LiGшцшG Gшtuш­

l'].(1JШLG шJG t, n11 hшuшl.jgnLpJшG pntnri qn11onOшJtiG L. Ш(11'J.JПL09ш­
Jti(i hшLП4шGti2Gb[1[! ЩЬLПЕ t bGpш111.JtJ.hG цшLi Linu, LtiGbG К-�шфшGt, 
GnriLiшt pш2tuLiшG oribGetiG: 

ЬрЬ hbuiшqnmLJ.n11. hшLiшцgnLJЭJШG ошчшш' n>50-tig. ШJI']. 1'].bЩ­
EПLLi Gn11LiwL pшztunLU[! цшrin11. t hwumшuiLJ.bL lflti11unGti, 3wumr,bLi­
uцnL, '-lnLunqnrintJ.t, hшJuiшGti2Gb11\1 hшzt1.wr14Gbri\1 L. LJ.brLnLonцэJшG 
ht,LiшG t1.11ш: brip hшLiшцgnLpJшG 6шLJ.шш· n<50-tig, GшtuGшцшG 
uitl.JшLGbriti pш2tuuшG 011bGJ2[! nrin2L1.ПLu t цnnbuшgt,шJ\1 r1.ш2LПti цш­
nntguшG h�LiшG LJ.11ш: ЬрЬ цbmb11ti 11wuшL{nrnLpJnLGG ПLGti q6шJtiG 
tlt,mnLLi, G2шGш4nLLi t GшtuGшl.jшG LПЧJШtGb11ti hшLiшl.jgn(pJПLG[! 
( у, Х 1 , Х2···Хк) bGpшrчLl.nLLi t Gn(1LiШL pшztuLiwG orbGetiG: 

П.bqflbutiшJ\1 LJ.b(1LПL6nLpJшG GщwuiшцG t quшhшLПbL Шfll'J.JПLG­
J2ШJ\1G hшuiцшGti2ti щшJLiwGшцшО Li\lo\10 wrctbe\1 �nLGЦgt,nGшt 

. цшtuLJ.ш6nLpJnLG[! qn(16nGшJt,G hшmцшGt,2Gbr,t,g: П.bqrhut,шJti LJ.b11-. LПLOПLPJШG ht,tlGшцшG Gшtuш11f1JШLG ШJG t, Пfl ШJ'11'].JnLG9шJtiG (у) 
hшu,1.jшGti2[! ЬGрШ(1ЦЧПLLi t (in(lLiШL pш2tuLiшG OflbG9tiO, tiuц qn[16n­
GшJt,O hшmцшGti2Gbl1[! ( х1,х2 , ... ,Хк) цш11n11. bG nLGbGшt 1.jшLiшJш-
ЧШG pш2tuLiшG or,bGы: 

П.tщrbu�шJti hwtJ.шuw11nLLi[! l.jшLi Ух
= f(x1,x2 •... , хк) :f>ПLGЦg\lшJt, 

mbuenч Ш(1U1WhШJU1tl.n11. ungt,шt-UlULПbuшцшu br,L.ПLJpubrФ чш­
ЩЬ[1U ШJ'1U1ШhШJU1П11. LJ.рбшцшqrшчшu tlnl'].bl[! ршt1.шr�ш11 �шц,nц 
цhшtlwщшLЛшutuшub(i tirшцшu Lin11btшtJ.nr,L{n11. hflL.ПLJptiG цшLi 
qnr,6[!Gpшgt,G, Г).flWUQ чшnnLgtlшG hbuiL.JШL щшhшG2GЬГ1[! ЦШUlШ­
ribLПL 1'].bЩ,J2ПLLi. 

ш) nшnLLiuшut,11L1.n11. GшtuGшцшG mtl.JшtGbri\1 hшLiwцgntpJntG[! 
щЬu,9 t ttiGti hшLiшubn L. LiшpЬLiшuitiцn11bG Gцшriшq11tlti 
WG[!Ol'].hШUl �ПLGl.jgtiшub11ntJ., 
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р) un11btwttn111./.n11 bpunLJPti щwutбwnwhbU\LaшQ,eшJj,G цwщЬ110
щЬU1Е t hGwpwL./,n11 ttiOJ, (iцw(lWQ.flbL uЬц цwu uj, ewOj, hw­
t{wuw(1nLl1Gbrшl.f.,

q) pntnfl qn11onGwJJ,G hwU\4шGti2Ш:i(1[! щbtne t nLlibGшQ .ешuш­
цwцшG (ptlшJtiG) Ш(lt.nwhwJtnnLpJnLG,

11) hbtnwqniлL./.nrt oGiлriwGewJl'tG hwuш4gnLpJwG 6wt1,Wl[! щЬtл,е
t tl'tGti pwl./,wцwGw1wф 11Ь6,

Ь) bptanLJpШ:;pi, u q.n1100GpшgGb11ti utiou q.nJnLtэJnLG nLGbgnl'l.
щwutбwnwhbutl.aшuewJj,fi цwщЬ110 щЬщ� t Gцwriшq.111:iL q.6w­
Jj,G 4wu q.OWJj,(ф pb('II./.П'l. 4wtul./.ШOПLPJПLGfib('lnl./..

q) 4wщti l1n11btJ, щш11wl1bU1flbf1[! 1щbt.n,e t nLGbuшG ewuw4ш­
цwQ uwhl1wGwфwцПLl1Gbp,

t) nLunLt1GwuJ,r11./.n11 hwuw4gntpJwQ tлw11woewJj,Q u dwuwQw­
цшJJ,G 4wnПLQЧ,WOJ2[! щЬи1_е t фGj, hШUU1WU1ПLCi:

чn111:iuwgj,nCi-nbq.11buj,nCi 1./.b(lLПLOПLPJWG hMwG l./.11w цwnПLgl./,шo
фntu4wtuL./,wOnLpJnL0Gb11ti un11htti t.nbuшцwG hj,l1GwL./.n11t./,w6nLpJnLG[!
wщшhnф./,ПLU t hbtлuJWL hj,1ЮwцwG щwJuwQGbrф щwhщw011ш11р.

• PПLПfl hwmцwGti2Ш:i('I[! La 1111wGg hwl1WU1b'1 pwztunLl1Cib(l[!
щЬ1.n_е t bQpwpчtlbO Gn(111Шt pwztuuwQ opbQ91'tG,

• l1n11bt wttn111./.nri hwtл4wGt,zJ, 11tiuщb11uJ,w(i РПLП/1 qbщebt1nLl1
ЩЬIЛj? t UUW hWUIЛWLППLG' ШJ\1 hШU1ЦШGJ,2J, UbOПLfЭJWfi U Q.П(l-
6nQwJJ,U hwutцwGtizGbflli ш11ctt90b11ti фnфntunLpJwG 11bщ9nLu,

• wnwblф(i 11J,rnw11чnLl1Qb(l[! щЬtле t tJ,Qb(j wQцwtu, WJuj,Qg(j' i-
1111 qj,UlШ(l411wG Ш(111JПLО_еQЬ(Ч:! !ЩЬLПЕ t 4wщl./,w6 ttiGbO Oш­
fun1111Gb11ti hbut, La !ЩЬtле t щw11nLQwцbQ uttщb4шutLtntpJnL0
hw2n1111 11ti1.11w11цnLuGb11ti l./.b11wpbf1JWL, j,01щbu Gшu wq11bL
1111wQg 1./.pw:

UJ'1 щwJl1wGQbpj, pwgш4wJnLpJntG[! hшQq.bgGnLti t G11wO, Пfl nb­
Q.(11:Шj,WJj, un11bLD П! hшUW(lctbe (iunl./. t Wf1UlW9ПLПLU t./.b(1LПLOI./.П'1
hши11.fw(ф2Qbrф uti2La q.nJnLpJnLu nLQbgnri J,11w4wG 4шщЬпо:

f1bq.11buJ,wJJ, hWI./.WUW('IUШG 4wnПLgtiwQ hJ,uGш4wu Щf1ПptbtIOb­
rФg t Gf\W !ШфnqшцwGnLpJПLG[!, WJUJ,Q_e(j' UПflbtПLU Gb11wnчnri
q.n(1on0шJtiG hшU\цшGtizGbflti oщtлj,t1wt Pl./.ti nrinznLl1[!: Un11btti i.w­
Фti чriбwLППLl.1[] bf14f"IПf111W4wQ, П! tw4wQ q.n116n(ifibf1'1 ц11бш1.11uшu
hш2ф1(i' hQw11шl./.n(lnLpJnLQ t [!bllbllПLU UU\WGWtnL hGW(lШI./.Пflj"IGu
Wf\ШQ. П(1W4JWL \1(1Wgl./.bL'1 unribш: UtiшctwuшGwц фnefl !WФЬrф
t1n11btti 4шnПLQПLl1[! чш11n11 t hwCiq.bgGbL ПLUПLUOшuJ,111./.nri b(ll.tПLJP'1
Lt Q.Пf\O'[!Gpшgfl П! PШI./.Wf\W(l Ll1WfldbJ;!ПLpJШ0[:!:

Фnpll(J gnLJQ t 1.11wtf1u, пр Qщwtлw4whшriuw11 t oщшfll:iwt hw-
11шpb11wLjgntpJnLCJ uшhl1шGbL t1nribtnLl1 0G11q.11цt./.nrt q.nf10n0wJflG
hшtлцwGj,2Gb(lj, pt.J.j, 1.... ПLUПLl1Gщuflf1tlnri hw11wцgnipJwQ OWЦWLfl
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l1fl2u: =iWUШ�WJU WJ'1 hWJU1wQj,2j,' q.npOПOWJfl(i hWU\ЦWQflzObrф
РМ!:! 5-б wfiqw\1 фng11 щbu,g t tflOti nшnLUGwuti11ttnri hwuwцgПL­
PJWG OWI./.ШL'19:

7.3. йnLJQWJ�[i nbqpbu�w 

!lПLJq.ШJj,0 nbq.ribuJ,wQ pQntpWQ.f"IПLl1 t q.npon0wJ'10 La Wf11'JJПLfi­
.ewJj,G hwtлцwGflzCibrф t1j,2l.i bqwo ЧШЩ[!: '-1.b(lLПLOWЦШG цшщС, WJ'1
hшtлцwGfl2ubpj, 1.11121.i Wf1U1ШhWJUll./.ПLl1 t hbml.aJШL hWt./.ШUWflПLl1(ibf\ПЦ. 

• ПЩ\11'\ q.lф' Ух =ао + З1Х;
• ЩWflWPПL�· Ух = ао + З1Х + а2х2 : (7.1)

• а,• hflщbf\J:!ПL\1' Ух = ао + х:
=twt{wuш1111wfi (11.а[! ЦWflbL� t nrin2bt q.riw1>fl4nflbQ, uwцwJG q.n­

JПLPJПLO ПLfil:i(i [!QqhшQnL(l 11ГIПLJpGb(l, Пf"IПG,1? PПLJL bG UlWtJ,u UtлW­
Gшt Lfwщi, hwl./.wuw11nLl1[!' !Oq.mwq.n11obtntl q.riш:J)j,цwцwG bri.wGw-
41:!: ЬрЬ q.nrionOwJfl(j t.. W(lflJПLUJ?ШJ'1Q hwtл4шGf12Cibr,G wбnLl1 ьо

hwt1w(i\1wG, untлwl./.n11шщbu pL./,wpшQwцwG щnnq.11bu'1шJnч., Gzш­
OwцnLt1 t 1111шug t1'121.t q.nJnLpJПLG ПLGj, q.6wJj,Q цшщ, j,uц hшцш-
11шг�(� цшщt, qЬщеПLй' hj,щbrpntflЧ цшщ: ЬрЬ q.nrionGwJt,(i hwtnцw­
[iJ,z[! фnфnfut./.nL\1 t pt1,wpшQwцшQ щ11nq.11buflwJnt.l., fluц Wflr}JnLQeш­
JflQo' Q2шQшцшtti wnшq., шщw 4/lпшпчщй bQ ЩШflWPПLWJf1Q 4ш11
wuutflбшGшJt1C, цшщhtч!:

fibq.ribuf1wJt, hwl./.wuwrtiwQ щwriwl1bm(lbf1ti q.QwhwtлПLt1[! цw­
LПШ(lt./,nL\1 t фngpwq.nчQ ewnwцnшi,oьrф t1bpnqnq, n11ti h'1t1J?nLt1
WJQ bQpWl)flПLpJnL(IO t, рЬ ПLUПLUC!wuti11t./.nri hwt1wl.jgnLpJwQ 11'1-
tлWl1ЦПLt1Gb11Q wfiцwtu bu: UJU t1bpn11'1 tnLpJnL(j(j WJCi t, Пfl Gttwqw­
q.nLJCij, t hwugttnLt1 ш1111JnLGgшJflG hwrnцшGflzti фшutnwgj, Li. tnbuw­
цшu wrictb_eQb11'1 tлwppbf"IПLPJШ(i j?WllШЦПLUj,(il::;pfl q.nLUW(l[!, npn(i,p
ut.nwgl.[nLt1 bfi [!UU1 [!Gutflч.шo nbq.nbuj,wJ/1 hшl./.wuw11uwQ'

S=1:(Y-Yx)2 � min:
nщti'l �wtul./,WOПLpJWO hwUш(l'

S= l:<Y-ao -а1х)2 � min:
'1flutw(lцbfi.p S-o n11щbu 1>nL0цgj,w ао La а1 щш11wl1bm11b11flg.
ао l.i а1 q.n116wц'19Gbfl[! utлwOwLnL hшuw11 wQhriw<tbzLЛ t nrin2bt

S-'1 t1wu(iw4fl w6wfigJwtObf1Q (}ULП ао·'1 La oum а1-'1, La 1111wG_e hwl./,ш­
uw11bgObt q(lПJfl, ШJU!lOeQ'

дS -О· дS -О:
да0 

- ' да1 
- '
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{
дS =L2(y-a -ах)(-1)=0 
дао о 1 

;;, = L2(y-a0 - а1хХ-х)= О: 

U1uiлb11.)1g· iflneriшqnLJQ eшnш4nш)1Gbri/1 t1bpn11nLt qnLJqшJ�G 
q6w1)1G nbq11bu)1w1)1 щшr�шt1Ьи111ЬГ1[! nr1n2bt)1u Gnr11:iwt hшL{шuш-
11nLt1GbrФ hwt1w4ш11q[! 4ПLGbuш hbLПu.JWL u,buel!· 

{
na0 + a1Lx = LY 

aoLX +a1LX2 = Lyx 
(7.2) 

П[lLПЬ!\' П·[! ПLUПLt1Gwu)1rLtn11 hwt1w4gnLpjWU 6wL{ШLU t (11/1LПW[l-
4nLt1Gbn)1 t1)1wL{nriGbn/1 p)1L{[!}: 

LПL6btnч hwчwuw("IПL!Юbri/1 hшt1w4шnqo' 4uLПw(jw(ij?. 

LYLX
2
-LyxLX 

ао = n:rx2 -:rx:rx 

_ "L YX -�>r у 
Э1 - • 

n:rx2 -:rx:rx 
filJq[lbU)lWJ/1 hWЧWUW("IПLt1Ub[lnLt1 ао ЩW('lWLibLП[l[! gПLJg t LПWL/1U 

t(jшfuшLПbuqш6 (hbtnшqntnПLpJw(j hwt1wn twnwG�Gwgqw6) qnri-
6nGGbn/1 t1)12)1Gшgqш6 шq 11bgnLpJnLG[! шri111шG,ew1)1G hwtn4wG)12)1 
чпш. )1u4 а1-[! (ЩШ[lШРПL/1 hшчшuшпuш(j t1b2 Gшu. Э2-[!} nbq.ribu)lw­
J/1 qnnow4)1g(j t, П[1[! QПLJg t LПШL/1U, рЬ t1)1o)1GnLt1 nneшunч 4ifln­
iflnfut./_)1 шr11JnLG,eш1)1Q hwtn4wu)12)1 шnctbp[! q.nnanuшJ),G hши14ш­
Щ12)1 t1b4 t1)1шчnrnL{ 41n41n11,Jt1шu 11Ьщ,ешt1: 

On)1uш4· 2ш.ewri)1 8 qnri6wnwGGbr1/1 h)luGwцwG W[lLЛWl1flW4WG 
�nG11bn)1 шnсtЬ.е/1 х (t1LG 11riwt1w4шG 11),wt./.nn) u. onw4wG 11zш4чn!\ 
2w.ewn)1 бw4Qф11.)1 у (hшq. tn.} t!hnшpb("IJШL 4шG hbtnu.JШL LПЧJШL­
Qb[l[! (iлb'u шruпшш4 7.2). 

Ul\jn1uw4 7.2 
Q.n11ow11wGGbf1ft h�1Шw4wQ wputwq.11w4wQ :pnQq.brЧ! 

х 2 2.3 2.4 2.9 2.9 3.7 3.7 4.1 
8.9 10 9.9 10.3 10 13 12.8 13.1 

tf\whwuoчПLl1 t 4wnnLQbL t1)1шq.nri6n(j nbq[lbU�ШJ/1 t1n11bL[!' 
у-)1 iflnчintunLpjПL(j(j [!ULП х-)1: 

Ln1anLt1. чwqtlbQ,e hwzqшpцw1)1G шrunшш4 (шrunшшц 7.3): 
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U11.JПLUW4 7.3 
!1ПlJQ.WJftQ Q.OWJft(j nbq.pbuftwJft hWЧWUW(ltJw(j 

щwnwйbLПt1l:i11ti hw2t.1.wn4n 
N Х; У1 X

L ху Ух 
1 2 8.9 4 17.8 8.88 
2 2.3 10 5.29 23 9.516 
3 2.4 9.9 5.76 23.76 9.728 
4 2.9 10.3 8.41 29.87 10.788 
5 2.9 10 8.41 29 10.788 
6 3.7 13 13.69 48.1 12.484 
7 3.7 12.8 13.69 47.36 12.484 
8 4.1 13.1 16.81 53.71 13.332 

QGriwйhun 24 88 76.06 272.6 88 
UJu or)1uш4nн1 Gnruwi hшL{wuwrinнШbri/1 hwllw4шrq.[! 4nLub­

Qш hbtnu.JWL и1Ьщ;ш' 

{
na0 +a1:rx = LY

a0Lx +a1Lx2 
= LYX 

{
8ао + 24а1 = 88 
24а0 + 76.06а1 =272.6: 

LПL6btnч hшчwuwnn1t1Gbr)1 hwt1wlfwnq.[!' 4uLПшuшu,e. 
ао=4.64, а1

=2.12: 
=ibuiu.wpwri' 11)1шqnn6nG nbqribu)lшJ/1 t1п11Ьш 4t/1u)1. 

Ух = 4.64 + 2.12х: 
U1uщ)1unt./_, h)1t1uш4шu шriuiш11riw4wG �nu11Ьn/1 wrictЬ.e/1 t1)1ш­

чnn)1 (hшq. 11г�шt1шцш(j t1)1wL{nr) 41n41ntunLpJПLU[! 4рЬ[1)1 011w4wu 
t1zw4L{nq 2w.ew11)1 бwцG11Ь11.)1 wчbtwgLlwu[! 2.12 t1)1wцnrinц (2.12 ui): 

=iwбwfu nLunLL1Gwu)1nnLpJntGGbnG wugцшgtlntй bu [!ULП 11)1tnwr-
4nLt1Qbr/1 t1b6 owчwt)1: U111 11bщ,enLt1 Gwfuuw4шu U"IЧJWtGbn[! hшr­
Llwri t Qbn4wJшgQbL wt141n41 цnпbuwg)lnG wrunшwц)1 tnbu,enч: UJQ 
цwqLlbtnL hwt1wri шGhriwctbztn t ц)1бw4wqnшцшQ LПЧJШtGb110 Gш­
fuшщbu fuLlpwчnnbL [!ULП bJlЦПL hwtnцwG)12Gbf1)1, u. fut1ршчпrчш6 
LПЧJwtGb[l[! t./.b[lLПLOПLpJWU bQpшn4bt /1Gtщbu [!UU1 х qnn6nu)1, ШJО­
щЬu tt [!ULП Wfl11JПLGpwJ)1G hWLПЦwG)1z)1, WJU),up(j' qПLJQ.ШJ/lU пbq­
ribu)1wj)1 hшqwuwrinLLlGbn[! Gщwmw4whw11Llwr t цwnnLgbt fut1pw­
Ltnnчw6 U1ЧJWtGbrф h)1t1w(j L{riw: 

ЬрЬ х u. у hwuiцwG)12Gbn/1 wnctbpGbfl[! LП('lt./.w6 bQ nnnzw4)1 (а,Ь) 
t1)12wцw1.ebnnt./., wщw wLlbu 11)1 t1)1оw4шш)1 hwt1wf1 Qwl1,Jwщbu 
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nrin2шl1 bG 11t,ош�шшt, цbGuirinG[!, wJGшhbuila цnnbuшgGnLl1 bG 

х'= 8 ; Ь la у'= 8; Ь G2wGwцnLpJПLblibГ1[!, la цwnnLgПLl1 11riwGg nbq.­

ribut,wJ/1 hwL[wuwrinLl1Gbri[!: 
lul1pwцnriцw6 LIHUWLGbrinч q.6wJt,G 11t,wq.nri6nG nbq.ribut,wJ/1 hw­

L[wuwril1wG щwriwl1buiribГ1[! �wribL/1 t nrinzbL hbtлlaJWL Gnril1wL hw­
L[wuwriшl1Gbrit, hwl1wцwriq.t,g' 

{
aoLf + a1LX fx = LY \ 

8oLX fx + a1Ix2 fx = LYX fxy
чш11 hbuilaJWL pwGwliL.abrinц' 

_ L У1 t L х2 fx -L xyi fxy L Х fx
ао -

L fL х2 fx -L Х fx L Х fx

_ LfLxy1fxy -LYifyLX fx а1 - 2 
L fLX fx- �:::Х fx L Х fx 

nriuibrt' Yi -[i ful1pwJt,(i 11/lot,(i(i t: 

(7.3)

nьq.ribut,шJt, hшцwuwril1w(i 80 щшriшl1buiri[! цwribt/1 t nrinzbL 
(iwla umnrila (ibriцwJwgL[w6 рш(iш6lаnц· 

80 = у - 81 х:

Orit,Gшц· libnGwriцшpJПLGGbrit, tLbцuiriшqt,(iL[woПLpJш(i la ш2tuw­
mw(ipt, W('llЛШl}('lШlШЦW(iПLpJW(i (hшш) L[briшpb('lJWL цш(i hbtлlaJWL 
IЛЧJШL(ib('l[! (uib'u ШГLJПLUШЦ 7.4): 
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Ull.JПLUWЦ 7.4 
:;»t;11Qw114nLpJnLQCibrф ttb411111wqf1CiL[wanLpJnLCI[! u. 

w2tuw111wCi12f1 Wf1111Wl').f1Пl'}WЦWCIПLf}JПLCI[! 
tLh\.iU1PW· UzjuwU1wti11ti wpU1wii11n11.w�w[inLpJnL[i :)hn-
ql![iqw- (hwtn) Х [iwp-

bnLpJnL[i[! �ПL/}-
yfy xyfxy (�a(U1/<twl1) JПL[i· 

у 
�

14-18 18-22 22-26 26-30 30-34 [ihplt 
PltЧI! 

16 20 24 28 32 fv 
8-12 10 5 5 50 800 
12-16 14 3 2 5 70 1232 
16-20 18 2 4 6 12 216 4608 
20-24 12 2 з 5 10 220 5544 
24 -28 16 1 4 3 8 208 6052 
:11:iп[iшр-
�ПLpJПL!i- 10 8 10 9 3 40 764 18216 
[il:ipti 
Pl'IЧI! fx 

х� 
160 160 240 252 96 908 

Х fx 2560 3200 5760 7056 3072 21648 
UruПLuwцt, IЛЧJWL(jbri/1 ht,11ш(i чг�ш цшq11ЬGр 11t,шq.nri6n(i nbq.('lb-

ut,wJ/1 11п11ьш· y-t, Lf,nLf,nfl,JnLpJnL(i(i [!UIЛ x-t,: 
LnLanLII. unril1шt hшL[wuшriПLl1(ibrit, hшl1wцwriq.nLl1 (7.3) iлbriw­

'1Г1btnL1. шгunшшцt, hw(iriшq.nLl1wriшJt,(i wrictbp(ib('1[!0 

{
40а0 + 90881 = 764
90880 + 21648 а1 = 18216

la LПL6ЬLПЧ hwl1wцwriq.[!, uiлш(iПLl1 b(ip" 80
= - 0.0261 la 81 = 0.84256

щшriwl1buiribrit, шr,ctb,eGbri[!: 
,biлlawpwri' nbq.('lbU/lWJ/1 hШЧШUШ('1ПL11(! ЦПL(iЬ(iш hbUllaJШL �лЬщ:ю· 

Ух = - 0.0261 + О:8426х: 
nьq.ribut,wJ/1 hwцwuшril1ш(i 81 = 0.84256 q.nri6шцt,g[! gnLJ9 t 

IЛШL/lU, П('l шzfuшmш(i_et, Ш('11ЛШ1}('1ПГ1ШЦШ(iПLf}JПLG[! 11Ьц 11/lШЧП('lПЦ 
шцbtшg(ibtnL 11bщ,enLl1 ttbцmriшqt,GL[woшpJnL(iG шLtbLw(inLl1 t 
0.8426 ццm/сtш11пч цш11 842.6 L[m/ctшl1: 

"1Wf1WPПLf1 hwL[wuw11йwQ щw11wйtan11t11� hш2чw111ш 
tpb х la у hwuiцш(it,2Gt.rit, 11/lola цшщ[! цnriwq.6wJt,G t la wrimw­

hwJmLtшl1 t briцrinri11 цwriq.t, щшг�шРПL/1 шЬu,епц' 
• 2 ух = а0 + 81Х + 82Х 
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Y1,Y2,···,Yn 
l.i. 11tiuiшrчLJ.ш6 UlЧJWLCib(l[! ршgшnшщЬu Ш(1U1ШhШJU1ЧШО b(i щш­
'flШРПLh hшLJ.шuwrt!шt!p, шщш' 

Yi -ао -a1X1i -a2x�i =0: 
UшцшJG q.n116Gш4wGnLl1 фwuuiшgti l.i. uibuш4шG цn(lb(l[! UlШ(l­

pbrLJ.nLt! b(i П(1П2ШЧh \1b6nLpJWl1p' 
Yi - ао - Э1Х1 -З2Х� = лi , 

П(1U1Ь11.' дi -G U1Ш(1pb(1ПLPJПLGG t фwuuiшgti u. 4шщr hшLJ.шuwrnL-
11rg uu,шgLJ.ш6 UlЧJШLCib(1r r.1rol.i.: 

UJl1 щшuiбшnnLJ. шGh11шdb2ui t q.ui(ibL hwLJ.wuwrr.1w(i шJGщtiur 
q.n(l6шцrg, п11r 11-ЬЩЕПLl.1 ршgшrошч utuшLr qЛLr.1Ш(1[! lrur GLJ.wqш­
q.nLJ(i 

S = L \лi\ � min: 
i=1 

чшt! tL GLJ.wqwq.nLJCir hwug(ibl tuп11шGш1111 utuшLGhrr q.ПLL1W(1[! 
l.i. ШJ11 11bщEnLt! чuuiwGwGE ц,nErwq.nLJCi tuп11шuw1111Gb11h 11Ьрпrи!· 

n 

S = �Jл131 � min:
1=1 

bLJ., LJ.b112шщbu, (jLJ.шqwq.nLJUr hwug(ibl шnwLJ.bLWQ.ПLJG ршgш11-
ошч utuшш· min m�x\лi\: 

1 

UшцшJG шnшLJ.bl Ш(1J1JПLUШLJ.bш t utuшlr q.GшhшuшLl.1[! ц,nprш­
q.nLJCi EШПШЦПLUhGbrr l1bpn11пt1. (Ф�U): f1(1Ш JПL(lWhШLЛЦПLpJПLUU 
ШJCi t, П(l Gnrl1ШL hшLJ.wuw11nLl.1Gb11h РrЧ[! hwLJ.wuшrLJ.nLr.1 t wGhШJUl q.n116шцttgGb11h Ptl.rG: 

ь11ч11п1111 чшrq.h ЩШ(lШРПLh hшLJ.шuШ(lПLt!G ПLCih b(lbE wGhШJUl 
( ао, З1,З2 ) q.n116wцrgGb11: UJ'1 q.nr6шцtigGb(l[! П(lПZhlПL hwt!wr wG-
h11шctb2ui t ПLGbGщ brbE hшLJ.wuш11nLt!Gbr. n11nGp uuiwgLJ.шl1 bG 
Ц1ПЕ(1ШQ.ПL)U EШllШЦПLUrGb11r t!bpn11r oq.GnLpJwtip' 

n 

S = �лf = Z:::(y-a0 -а1х- а2х2)2 �min: 
1=1 

s = f(ao, а1 , а2 ) ,1>nLG4grwG 4LrGr GLJ.wqшqПLJCi, ЬрЬ ШJ11 ,1>nLGЦ­
gttшJr tiшuGшчr ш6ш(igJWLCib(l[} hwLJ.wuшrLJ.bO q(lПJtt, WJurGEG' 
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дS 
= 2L (у -а0 - а1х -а2х2)(-1)= Одао 

дд
S

= 2I, (у - а0 - а1х - а2х
2)(- х) = О а1 

дS 
= 2I, (у - а0 - а1х -а2х2)(-х2) = О : да2 

ЧUIUlШ(lbLПЧ al.i.шtfintuПLr.1Cib(l, чuuiшGшGE (in(lr.1ШL hшLJ.wuш(lПLr.1-
(jbrr hbUlU.JШl hшUШЦШ(lq.[!' tna0 + a1I, х + a2I, х2 

= L, У 

ЗоL, Х + З1L, х2 
+ З2L, х3 == L, ух 

aoI,x2 
+ а1Z:::хз 

+ З2L,Х4 = L,�
2 : 

(7.4) 

LnL6blntl. hшr.1шцш(lq.[!' n11n2nLl.1 bG а0,а1,а2 шGhшJLП щш11ш­

tibU1(1b\lh w11ctbыub(l[! u. цшqt!nLU nbq.11burш1h hwLJ.шuW[lПLU[!: CG-
11-nLGbGE' ао = Ао,З1 = А1 ,З2 = А2 , ШJl1 11bщpnLl.1 11bq.11butiшJr hш-
Ц,ШUШ(1ПLL1[! цnLGbGш hbLПli.JШL u,buE[!. 

Ух = А0 + А1х + А2х
2 

, 

[!UUl п11r hш2LJ.ш114nLti bGE Ух -r LПЬuшцшG W(ldbEGb(l[! l.i. hшr.1br.1w­

U1ПLL1 11rmш11чLJ.ш6 Lfiwuu,шgh LПЧJWLGh11r hЬщ П(lП2ПLLi лi = Yi - Ух 
UlШ[lpb(lПLPJПLUUb(l[!, pШ(lO[lШgGnLU 11(1ШUО ЕШnшчпшr l.i. qшtiw-

n 

(lПLr.1, uu,шGПLr.1 t!Gшgn1111Gbrh ышnшчnшtiGb(lh q.nLOW(ll}. z:::л� : 
i=1 

UGшgn1111Gb(lr J;?Шl1WЦПLUhGbrr q.nLUШ(l[! hшl.111GчunLti t hUW(lШ­
LJ.nr (jLJ.wqшq.nLJG ub6nLpJwG hbui' [!UUl Ф�U-r: 

�ltщhppntlt hwчwuwpuw(i ЩW(1WUhU1J1h(llt hw2чwplш

tpb q.n(lOПUWJttG hшu,цwGr2r шбr.1ш(i (GLJ.wqr.1w(i) hbLП Ц1ПЕ(1Ш­
UПLU {ub6wGnLLi) t Gwu Ш[ЩJПLGEWJttG hwuil.jwGrzn' Пj_ w(iuwhr.1w­
(jnrbG, ШJl oq.LППLl.1 t tJGj_-П(1 LJ.b112шt1.nr uwMwGh, ШJ'1 11bщpnLt1 
hwi.лцwGti2h цb(llПLOПLpjwG hшtiW(1 чr11ш114.nLU t httщb(1pПlh u,buEh 
hшцшuш(lПLr.1[!. 

• 1 
Ух = ао + Э1Х: 

UJU hwLJ.wuшrr.1w(i щшrwtibLП(lb(lr n11n2t1шG hшr.1ш(1 oq.LПЦ,ПLU bG 
Gn(lr.1Шl hшLJ.wuw(1nLtiGb11h hшtiw4ш11q.hg' 
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WUlW tuCiflpfl[! ao, a1, a2 Lqwpwllbtnpbpp nrin2llwu llb2 t: 
b(lp X Ii y llbompJmCiCibp~ wpctbp(jbp[! libp~WJW94w6 b(i Ul4JWL­

libpp bp~nL 2Wf1j?ntf 



{
nao + Э1L i = L у

1 1 2 1 
aoLx +a1 L(x) =LYx 

Фn9riшqnLJG 9ш11ш4nшt,Gbrit, Ubpn11nt{ ht,щbflpПL\l hwt{шuw11-
Uш(i ЩWf1WUbLПf1bf1[! n11n2bLПL hWUШf1 шGh11шctb2LП t WJ(i pb11bL 
q6шJt,G LПbu9ti: UJI} GщwLПш4nt{ 4WLПШf1nLU bu фnфnltJw4wuGb11\l 

G2wGw4шu· { = х1 : Uri11JntG9nLU uLПшgt{ntU t Gn11uwL hwt{wuw­
f1ПtuGb11ti hbLПL.JWL hwuw4wriq.[J' 

{
пао + a1LX1

= L У
(7.5) 

80LX1
+ 81L х: = Lyx1 

�tiщb11pniti hwt{WUWf1UWU ЩWf1WUbLПf1bf1[! 4Wf1btti t hш2t{w114bt[!ULП hbLПL.JWL pw(iшol.,.bf1tJ' 

а - :�:>��:Х� -L Х1У�:Х1 0 - nLxf- LX1 LX1 

а = n�:X1Y- z:X1LY.1 
n:Z:x� - LX1LX1

.
Ф9U-ti 4ti11wnnt11[! pwgwLПf1ЦПLU t фn11oti Wf11}JntG9Gbt1ntu wG­

tuшuшt.flbLti ЩШLПШhш4ш(i utuшLGbriti Шl14ШJПLPJWUp: 

7.4. Pwqйw�f1 (pwqйwqnpan(i) nhqphuf1w 

Ut,uJwGg hbLП 4wщt{w6 bflbE l.,. wt{bLfl hwLПцwuflzGbt1fl 11\tou 
briwo 4wщ[! 4nit{ntl1 t pшquw4ti 4wu pшquшqnr,6nG 11bq11butiш: 
Pшquwqn116n(i 11bq.11butiшJti ubpn11Gb11nt{ фnltJ4wltJt{w6шpJПLGub11ti 
ПLUПLt'iGшuti1111ш(i 11ьщыш11 tuG11\111[! oliw4briщt{nLU t t,Giщbu qПLJ­
qwJt,u 11bq11buttшJti ctwuwGw4. WJG t' n11nzbt 4шщ[! WJll'J.JПLGEшJt,G 
(у) L,. q.nrionuwJt,(i hшLП4шGt,2ubrit, (х;) ut,oL. шGшt\lLП\l4 Шf1LПШhШJ­
LППL(ЭJWl1p. 

Ух = f(x1, Х2···Хк): (7 .6) 
Ршq11ш4t, 11bq.ribut,wJti un11bLGbriti 4ш11nLgnL1.Iu [!Gl}qr,4ntu t hb-

LПL.Jщ Ц1ПLtbf1[!. 
ш) 4шщt� oL.ti (11bq11but,шJt, hшt{шuшf1uшG) (!GU1(1ПLU[!,
р) qn116nGшJt,G hwLП4шuti2ub11ti [!ULПf1ПLU[!,
q.) hшuш4gnLpJшG ршцwr,шr, crшt{шLti wщшhnt{шl1[! i2brit{ш6
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q.(iшhwLПш4шGGbr, ш.nwGшLnL hшuш11: 
Г\.bq.rbut,шJt, 4шщtt 01..tti [!GLПrntpJnLG[! 11cttlш11шuntl1 t GrшGnt{, 

П(1 4ШЩ[! hшLП4шGti2Gbrit, utioti LПbuш4шGnr,b(i 4Шf1Пl'l. t Шf1LПШ­
hШJLПЧЬt 11Ь6 РЧПЧ LПШf1pbr, ,1>шG4gttшub11tt utiongnч: rou4 hшчш­
UШf1UШG LПbuыti [!GLПflПLpJшG pшr,qntpJntG[! щшJl1шGшt{n11t{ntu t

wJG hшGq.шl1шGыntl, Пf1 4шltJ4ш6ntpJшG цшuшJшцшG 01..tt, hwuшr, 
4шf1bLti t [!GLПf1bt uti 2шr1ы· WJ'1 4шщЬf1[! n11n2ш4ti цЬ11щпt{ Gцш11ш­
q.rnri hш4шuшrшuGb11: 

Г\.bq.r,butiшJti hwt{шuш11uшG GшltJGшцшG LПbu9t, n11n211wG ш11ш­
tlbt [!ur1.ntGbtti Ьr1шGшц[! LПWJ1pbf1 hшчшuw11ntl1Gb11ti hшon1111wцwu 
11\1LПШf14йш(i (чbr,[!ULПf'IUШ(i) Ubpn11G t: S11чш6 ubpn11ti tnLpjПLGG 
WJ(i t. Пf1 Пf1L.t ung\lШL-U1(iLПbuw4wG briL.ntJPfl цшu Q.ПflO[!upшgti 
цшщЬf1[! pGntpшq.f1bLПL hшuш11 [!GLПf1ЧШ6 ub6 Ptlntl 11bq.11butiwJti 
hшt{шuшrntuGbro tirшq.n116чшu b(i (tnt6t!nt11) hwLiw4ш11q.fltGb11ti 
oq.GntpJшup' tlbJ1[!GLПJ1UшG hшmntц uzw44w6 шtq.nrtJpl1ntl l..t 1111wG 
hШ2Пf11}П1'1. t{tiбш4wq.11ш4шu ULППЩПLUПt{, Q.LltJШt{nriшщbu' ULПJПL­
l}ЬGLПt, t-hWJLПШG\121'1 L. :Ьt,2b11-UGbqb4n11t, F-hШJLПшutizti hfluw(i 
фш: ЧbJ1[!GLПJ1UШG Ubpn11t, OQ.LПШQ.Пf10ПLU[! pшчw4wGtiG w2tuw­
LПWLПWf1 t l..t 4шщчш6 t uЬ6wошчшt hw2чnriш4wG w2tuwLПwG9-
(jbr,t, hbLП: 

ФnltJ4wщt{w6ntpJwG pшql1шq.n116nG un11btGb11ti 4w11шguwG 
Ц1П[10[! QПLJQ t LПЦЬt, ПJ1 UПQ\1Wt-1.ЛGLПbUШ4WG bJ1\iПLJpub[1f, U\101..L 
t,11ш4wGnLU q.nJПL(ЭJПLU ntGbgnri 4wtuчw6nLpJПLG[! 4wf11:чt, t G4Wf1W­
q.r,bt UПl}bLGbrit, htJuq. LПbuwцGbf1tJ 4\lf1W11ПLf)JШUp. 

1) q.6wJtiu' 91.2 ..... k = а0 + а1Х1 + а2х2 + ... + akxk; 

2) wuLПtiбwGwJflu'

3) 9ПL9!ШJtiG'

4) ЩWf1WPПLWJt,G'

А а1 а2 ak • Y1,2. ... ,k = аоХ1 Х2 ·· .xk , 

У
А = еао +а1х1 +а2х2 + ... + akxk . 

1,2, ... ,k , 

А 2 2 2 
Y1.2. ... .k = 8а + а1х1 + ai><2 + ·· · + 8itXk ; 

А 81 82 ak 5) htJщb[1pПLWJfl(i' У12 k = ао + - + - + ... + - :, , ... , Х1 Х2 Xk 

'1'\шrqntpJшu l..t LПGLПbuwq.flLПnrbG LПJ1шйшpwGw4wG ubцGwpw­
GntpJwG zGnr,htit{ q6шJtiu unrJ.btGbf10 ntGbG ht,11Gwцw0 G2wGw4nt­
PJПLG: ni q.6wJt,G un11btGbf1[! q.6wJGwguwG бwGwщш11hnt{ pbf1t!ntu 
bG q.6wJt,G LПbuыti: 

U11qbG [!ULП[14ш6 pшquw4ti 11bq.11but,wJfl hwчwuw11uш(i 4шnntg-
11ш(i цш11L.п11 фnLL t q.n116nGшJf1(i hwLПцwGt,2Gbr\1 [!GLП(1ПLU[! 1..t 
rJ.f1ШGg hw2n1111ш4wG Gb11ш11ntl1[!: Pшquшцti 11!:;q.r,but,шJt, hwt{w­
uw11uwO oL.wчn11uwG PШfЩПL(ЭJПLG(i ШJU t, П(1 Q.f1bpb PПLПfl q.nr6n-
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uшJru hшm4шur2ubrю 4шtut.J.ш6 bG йЬ4[! йJnшrg: 
ЧШ[1UП[1 t Gшlt 4шщr йn11bLr !ШЧIШJGПLpJШG, ШJurGoG' qn116n­

GшJrG hшm4шGr2Gb11r oщmt,йwi Qw(iw�r, П[1П2ПL11[!: t, 11Ьщ' nri­
owG 2ШLП qn116nGшJrG hшm4шGr2Gb11 bG [!G11q1141.J.ш6 hшцшuш11-
l1шG 11ь2. шJGoшG LШЧ t шJG G4шriшqrinLl1 LПЧJШL briltnLJp[!: Uш4шJG 
11Ь6 pt.J.nt.J. qn116nGшJrG hшm4шGr2Gb11 [!G11q114n11 t1n11bШ (brip 
n>100-rg) 1101.J.шri rriшgl.J.bLr t lt щшhшG2ПLt1 t hшйш4шriq!ШJrG
сtшйшGш4r йЬ6 6шtuubri: Un11bLr !ШLfibrir 4riбшLППLl1[!' r hш2rч
LПGLПbuшqrmш4шG L.t чrбш4шqг�ш4шG LПbuшG4JПLGrg П! tш4шG,
Ь11411n1111ш4шG qn116nGGb11r. GщшuLЛПLй t йn11bLr щшriqbgt1шG[! L.t
Griш nriш4r рш11('\11шgйшG[!: Uш4шJG ПLUПLl1Gшurriчnri b[1uПLJpGbrir
lt qn116[!GpшgGb11r 011rGШ!WЧ1ПLPJПLGub11[! qGшhшLПbLru Lfinori !Ш­
Ч!ШJGПLРJШG nbq[1burшJr 11nl'}bLr 4wnПLQПLl1[! 4Ш[1ПГJ. t J:!ШЦШ[1Ш[1
нrGьt:

Qn{1д"nliш;ftli hшmqшlift2libf1ft pliLЛf1ПL/JJШli Щf1ПРf btlp Lfintu4шtu-
1.J.ш6ПLpJnLGGbrir t1n11bLGb11r 4шnПLgйшG hшйшг� 4Ш11ПГJ. t LПL61.J.ЬL tч­
rirumr4 4шй ршq11Ш!ШЧ!ШGr чrбш4шq11ш4шG йbpn11Gь11r Ф11LПL-
6nLpJшG hrt1ш(j чг�ш: 

Фnrt6wq.f1mw�w(j q.(iwhwu111wr. lltpnrи!' nriщbu hrl1Gш4шG 
йш4rinmGLПbuш4шG gПLgшGr2Gb11r 1.J.b11tПL6nLpJшG tчrirumr4 11Ь­
РП'1, hrl1Gt.J.ш6 t rGmnфmrt.J.-m11шйшpшGw4шG Gшfuш1111JшLGb11r lt 
pnt.J.шG11ш4шJrG-nriш4ш4шG I.J.b11LПL6ПLPJШG чг�ш: Фnri('\шqrmш4шG 
LПЬqЬ4ШLПЦПLрJш(j I.J.b[1LПL6ПLpJПLG[! 4ШLПШ[1ЦПLй t 4шщr П! ЩШ[1Ш­
йЬLПГ1r4 gПLgшGr2Gb11r (Uщr11t1bGr. чbG11шLr nшGqшJrG 4nnbuш­
grшJr lt 4nG4n1111шgrшJr qn116ш4r9Gb11r) hш21.J.ш11411шG lt I.J.bl1LПL-
6nLpJшG hrйшG чг�ш: 

Qn116nGшJrG hшm4шGr2Gb11r [!GLП[1ПLpJШG шnшl.J.bL Gщшmш4ш­
hш[111Ш[1 ЬГJ.шGш4G t QWJLWJf10 nbq.rtbuf'lw(j (OШJLШJrG 11bq11burnG 
I.J.b[1LПL6ПLPJПLG[!): Ubpn11r tПLpJПLG[! hbLПuJШLG t. qn116nGGb[1[! hш-
2п1111шрш11 [!Gl'}q[141.J.ПLl1 bG nbq[1burшJr hшцшuшr�йш(j 11Ь2, lt 
ULППЩЦПLй t 1111шG9 G2шGш4шtrПLpJПLG[!: 

Pшqtlшqft nbqf7bU/7ШJ/1 hшt/ШUШf1ПLU 4шй f/шщft tlmJbf t 4П!ЦПL11 
Ш[11'}JПLGQШJrG lt t1r 2ш110 qn116nGшJrG hшLП4шGr2Gb11r I.J.b[1LПL6ш-
4шG Ш[1LПШhШJLП11ш(i ('\u[!: 

Q6шJrG pшql1w4r 11bq11burш1r hшцшuш11ПLt1G ПLGr hbLПuJШL 
LЛbUQ[!' 

У1.2.з ..... k = а0 + а1х1 + а2х2 + ... + akxk , (7. 7) 
nrimbq' У.1,2.з ..... k -fi' Ш[1'1JПLGQШJrG hwm4шGr2r LПЬuш4шG Ш[10bQ­

(jb11G bG, nrinGo umшgl.J.bL bG hш11шщшmшutuшG qn116nGш­
JrG hшLП4шGr2Gb[1[! nbqriburwJr hшцшuш11t1шG t1b2 LЛЬГJ.Ш-
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'1f1bLПL Ш[111JПLGQПLl1, 
x1,X2,···,xk -(j' qn116nGшJrG hшm4шGr2Gb[1[!, 
a1,a2, ... ,ak -G' t1n11btr щш11шt1ЬLП[1Ь[1[! (11bq11burшJr qnri6ш-
4rgGb[1[!): 

Un11bLt1 щш11шl1ЬLП[1Ь[1[! 4шribLr t n11n2bL qriш:f>rl.Jш4шG, Lfinoriш­
qnLJG oшnw4nшrGbrir lt ШJL l1bpn11Gb11nч: Ф�U-nl.J. Gt.J.шqwqnLJGr t 
hшugl.J.ПL\1 hbLПuJШL Ш[1LПWhШJLЛПLPJПLG[!. 

n 

S = I;{y-a0 -а1х1 - а2х2 - ... -akxk)2 
� min; 

i=1 

дS дS дS 
дао =О; да0 =О

, ..
. 
, дхk 

=
О:

orirGш4' [!ULЛ а I щшriшйl:imrir· 

д
дS = I:2(y - а0 - а1х1 - а2х2 -... - akxkX-х,)= О:а, 

чшmшr�ЬLПЧ hш11шщшmшutuшG ('lltшLfinfuПLPJПLGGbri [!ULП ai 
щш11шt1Ьm11ь11r J:!ПLПГI шric:tboGbrir· l.jumш(iш(jo. 

- 2I; ух1 + 2а0 L х1 + 2a1I; х� + 2a2I; х2х1 + ... + 2akL xkx1 = О 
, 

П[1LПbqrg' 
a0I;x1 + a1I;x� + a2I; х2х1 + ... + akI;xkx1 = I; yx1: 

UJuщrur ('lltшLfintunLpJnLGGbrir Ш[11'}JПLGQПLl1 4umwGшGo к шG­
hШJLПGbrinч ([!ULП ai щш11шt1Ьm11Ь11r ошGш4r) Gnril1шL hwt.J.шuш-
ГIПLйGbrir hшl1ш4шriq[!. 

j

nao+a,I:x, +a2I;x2 + ... +akI;xk = LY 
a0I;x

;:�
a1I:xf +a2:f х2х1 + ... +

��xkx1 = I:yx.,_ 

ЭoLXk +a,I:x,xk +82LX2Xk + ... +�I;x� = L�

(7.8) 

Ршq11ш4r nbqriburшJr hшt.J.wuш11ПLl1Gb11r 4w11nLgl1ш(j ь11.шGш4-
(jb11rg t 4шщr UПIJbfft f/ШnПLgПLtlp UUJШli!JШf1LЛШgtjшO- UШU2lПШ­
pm/. brip qn116nGшJrG hшm4шGr2Gb[1[! LПШ[1рЬ11 bG [!ULП tnLpJшG lt 
ПLGbG LПШ[1рЬ11 !ШLfiйшG t1rшчn11Gb11, qqшtrnribG 1101.J.шri t LrGПLl1 
q(iшhшLПbL nbqriburшJr hшцшuш11t1ш(j 11ь2 [!G11q1141.J.ш6 JПL[1ШQШG­
!JПL[1 qnr,6n(iшJrG hшm4шGr2r шq11bgnLPJПLG[! Ш[1'1JПLGQШJrG hшLП-
4шGr2r 1.J.riш: 

UJ11щr1Ф 11ЬщQЬ[1ПLй qn116nGш1rG hшm4шGr2Gbr,r шq11bgnLpJшG 
шnшl.J.bL б2qr,rm qGшhшmйшG hш11шr, 4rriшnl.J.nLй bG umшG11ш11-
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U1W9ЧWO t1wuzu,wpn pwqt1wцn ntщribunwJn t1n11bL(ibf1, П("IП(ignt\1 
b(ipWl1f1ЧПLt1 t, Пf1 ПLUПL\1(iwunf1ЧП'l hwu,4w[inz[jbf1n РПLПf1 [jzw[iw­
ЦПLpJПL(i(ibf1[! Чbf1WOфLt1 b(i uu,w(i11wriu,(ibf1n, [!UU1 hbmuJWL pw­
(iwlJun· 

х,-х t=--
cr , 

Пf1U1bq' Xi-(j hwu,4w[inzn Wf1dtj;!(i t p(iw4w(i \1wuzu,wpnч: 

(7.9) 

Pwql1wцn nbq.f)bunwJn hWЧWUWf!ПL\1[! UU1W(il1Wf!U1W9ЧW0 
11wuzu,wpntt1 nt(in hbmuJWL mbUE[!' 

t1,2, .... k = P1t1 + P2t2 + ... + Pk tk , (7 .1 О) 
Пf1U1bq' t1 , t2 ,···tk -(j X1,X2,···,Xk hwu,4w[inz[jbf1n UU1W(il1Wf!U1WQЧWO 

wrictbы(ibri(i b(i, 
t1.2. ... ,k -(j' nbq.ribunwJn hwчwuwrintt1ng umwgчwo hwt1w­
щwu,wutuw(j Wf111JПL(ij;!WJn(j hwu,4w[inzn UU,W(il1Wf1U1WQ­
ЧW0 �nчшtuwцw[jn t1non(j wrictbj;![!, 
р1,р2, ... ,Рп -(j· 11bq.riьunw1n umw(i11wrimwgчwo q.nriowцng­
(ibri[!: 

Pwql1WQ.Пf10П(i 11bq.f1bunwJn t1n11bLn ЩW("lwбbmf)bf1n Пf1П2ПL11[! 
uu,w(i11wrimwgчw6 йwuzu,wpnч ЦWU1Wf1ЧПLб t Ф9\J-nч: UП("li:iWL 
hWЧWUWf1ПLi:i(ibf1n hwi:iWЦW("IQ.[! ЦПL(ib(iw hbmuJWL U1bUj;![!' 

L tt1 = P1L t� + P2L t2t1 + ... + PkL tkt1, 

L tt2 = P1L t1t2 + P2L t� + ... + PkL tk t2 , 

L ttk = P1L t1tk + P2L t2tk + ... + PkL t�. 

(7.10.1) 

Пf1U1ЬГ}' t-(j Wf111JПL(ij;!WJn(i hwu,4w[inzn Wf1dbj;!(i t UU1W(il1Wf1U1WQ­
ЧWO йwuzu,wpnч: 
Р1, Р2, ... , Pk q.nriowцng(ib("I[! h(iwriwчnrintpJnL(i b(i U1WLnu 
hwl.1bt1wu,wцw(in("lbG q.(iwhwu,bLПL JПLf1WEW(iiJПLf1 q.nгion­
(iwJn(i hwu,4w[inzn wq11bgnLpJW(i Wumnбw(i[! Wf111JПL(ij;!W­
Jn(i (бn11ЬLWЧПf1ЧПГ1) hwu,цwGnzn �n�ntunLpJw(i чriw: 

Uu,w(i11wrimwgчw6 йwuzu,wpnч hwчwuwrintйng hbzu, t w[ig­
(ibL p(iwцw(i йwuzu,wpnч hwчwuwriбw(i[!: а1 -n q.n116wцng(ibf1[! 
UU1WQЧПLl1 b(i hbU1UJWL hwriwpbf1WЦQПLpJПLGng· 

(7.11) 
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' 

i 

nuц ао wqwu, w(i11wl.1[!' hbU1uJWL WflU1WhWJU1ПLpjПLGng. 
а0 = у - а1х1 - а2х2 - ... - akxk : 

РЬ11ЬGы orinGwц: U'l)ПLUWЦ 7.5-ПL\1 Gbf!ЦWJWQЧWO bG U1ЧJWLGbfl[! 
pn11writ.iчn11 Wf1U1Wl1f!W(jEn (у' u,n(i(iw), Gbrihbripw�ntuwJn(i щw­
f!WЩПLf111(ibrin munqnLpJWG (Х1 • f1ПЩЬ) u pW(iЧПf1(ibfln Wf!U1W11f!W­
ЦW(i uu,wctn (Х2' U1Wf!n) Чbf1Wpbf!JWL: 

UJUПLUWЧ 7.5 
U(1LПWl}.f1WURn ошчшш, ub(1hbf1pwфnfuwJ�U ЩWf1WЩПLf11}.Ubf1[! 

11 pwuL[Пf1Ubf1� wzfuwLПWUJ2WJ�U ULПWc:t[! 

faП'lWf14ЧП'l Wf1LЛW-
ub11hbnpwqint,JwJ�Ci PwCitJ.n11uьn� 

PwCitJ.n11ubf1� ЩWf1WЩПLf111� 1Лl.П- Wf1LПWIJ.f1W4WG 
hwtlw11Cibnп 

11nwG11!! (iлnCiCiw) 
'lПLIJJПLCi[! (f1ПЩ1i) ULПWd[! (LПWf1�) 

у 
Х1 Х2 

1 39 19 4 

2 38.7 15 3 

3 ... . . .  ... 
4 . . .  . . .  ... 
5 38.9 17 4 

6 . . .  . . .  . . .  

7 ... ... ... 
8 . . .  . . .  ... 
9 40.4 10 7 

10 39.5 13 5 

U'l)nшwцn U1ЧJWLGbrin hnйwG Чf!W ЦWl1ПLgbGы цwщп pwql.1w­
q.n116nG йп11ьш pnqwriцчnri Wf!U1Wl1f1W(iEn (Wf111JПLGEWJnG hwu,цw­
[jnz), (ibrihbripw�ntuwJn(i ЩWflWЩПLf111Gbrin munqПLpJw(i u pwGчnri­
Gb11n WflU1Wl1flWЦWG uu,wctn йnou: 

LntonнI. t;Gpw1111чntб t, П/1 ПLUПLl.1(iwun11чn11 hwu,цwGn2Gь11n 
йпоu ЦWЩ[! q.6wJnG t. u nbq.riьunwJn hwчwuwrintl.1G nt(in hbmuJWL 
mbuы[!· 

Ух х = ао + а1Х1 + а2Х2 : 1 2 

�w2чw11цйwG w(ihriwctbzu, U1ЧJWt(ibfl[! uu,wGWtПL hwl.1w11 цwq­
бЬGы hW2ЧWf!ЦWJn(j WllJПLUWЦ (u,b'u WllJПLUWЦ 7.6): 
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Ul'\.JПLUWl.f 7.6
Pwqйwl.t� nl:iq.111:iu�wJ� hwL{wuw11LlwQ щw11wйl:im11l:i11� n11n2L1wQ 

hwzL{w111.f wJ�(j WriJПLUWl.f 
1.:::1 N 

=!W2ЧWf'\�WJ�Ci tлЧJWLCibr, >, = х 
=c::J с:' c::J 3>< 1:> с:. с:. с:: Qj .2.с 3 .с .с -::,' 1.:::1 с:: с:. 5 1.:::11.:::1 =3 -5- � с:. с:. с:. с:. 3 с:: 

::, 
-5' 3 3 с IIL :f с:. 

у2 xf х� 
1.:::1,:::, с:' 3 с::. 3 с ух1 УХ2 Х1Х2 Ух,х2 3 3 с:: 5 .с с::. 3 а. ,:;;: со с::. ,:;;: 3 5 

3 _g- :r с::. 
.:, :::, 

1 39 19 4 1521 361 16 741 156 76 38.841 

2 38.7 15 3 1497.69 225 9 580.5 116.1 45 38.912 

3 ... ... ... ... ... ... .. . .. . ... ...

4 ... ... ... . . .  ... ... ... . .. ... .. . 
5 38.9 17 4 1513.21 289 16 661.3 155 68 38.981 

6 ... . . . ... . .. ... ... . .. .. . ... . .. 
7 ... ... ... ... ... .. . ... .. . ... .. . 
8 ... ... .. . ... ... . .. ... . . . . .. . .. 
9 40.4 10 7 1632.16 100 49 404 282.8 70 40.098 

10 39.5 13 5 1560.25 169 25 513.5 197.5 65 39.470 

CQ,i. 394 140 50 15526.1 2030 264 5506.1 1974.6 676 394 

U�2�Q 
39.4 14 5 1552.61 203 26.4 550.61 197.46 67.6 39.4 wncttp 

unril1шL hшLJ.шuш11ntl1Gl:i11� hшl1ш4шriq.G ntG� hl:itлltJШL tлl:iuыi:!' 

{

na0 + a,Lx1 + a2LX2 = LY

ао2::Х, + a,Ix� + a2IX2X1 = L ух,

a0Ix2 + a2Ix,x2 + a2Ix� = Iyx2;

{
1 Оа0 + 140а1 + 50а2 = 394
140а0 + 2030а1 + 676а2 = 5506.1
50а0 + 676а1 + 264а2 =1974.6:

Lnt61:iLПЧ hшLJ.шuш11шl1Gl:i11� hшl1ш4шriq.[!' 4utлшGшGы. 
а0 = 39.335 , а1 = - 0.07 , а2 = 0.209:

Ршq11ш4� nl:iq.111:iu�шJ� 11nl)l:iL[! 4utлшGш hl:itлltJШL tлl:iUJ?[!. 
Ух,х2 = 39.335 - О.07х1 + О.209х2 : 

а1 щш11шl11:itлГ1[! gntJQ t tлщ�u. nri l1�2hl:i11pшфntuшJ�G щш11ш­
ЩПLГ11)Gl:i11� tлltn11.ntpJntG[! 111:i4 rinщl:i шLJ.1:iLШQUl:iLПL 1)1:iЩJ?ПLl1 шr�tлш-
1111шGы� ШГ1LЛШl)Г1ПLРJПLG[! GLJ.шqntl1 t 0.07 tлn(ЮшJnч: 

а2 щш11шl11:itлГ1[! gntJg t tлщ�u. nri pшGLJ.n11Gl:i11� ШГ1tлШl)Г1Ш4шG 
UtлШd'� шчl:iLШQПLl1[! 111:iц tлшr�пч' 0.209 tлnGGШJПЧ шчl:iLШQGntl1 t 
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7.5. l.iwщ� (i2w(iw�wi�nцiJwti qtiwhwmnн1[!: 
Bbqpbu�WJ� hwL{wuwpllw(i h�llw(i Llf1W Пf1П2ПL11(iЬр� 

[! (i J'l.П L (i П Ll.1 

П.l:iq.111:iu�ШJ� hшчшuш11ntl1Gl:i11� h�l1ш(j чr�ш 4ш11ntgLJ.ш6 11n­
l)l:iLGl:iri� hш11шщшtлшutuшGntpJшG (шl)l:iцLj_шtлntpJшG) utлnщntl1[! 
u4uLJ.ntl1 t 111:iq.111:iu�ШJ� JПLГ1ШЕШG!.JПLГ1 q.п116ш49� GzшGш4ШL�ПL­
PJШG utлntq.ntl1�g: 'l-ш �riш4шGшgLj_nLl1 t UtлJnщl:iGtл� t-hшJtлшG�2� 
oq.GntpJшl1p' 

t
p

=1lRai ,
а2 

ai 

n11tлl:it1' а�. -G 111:iq.111:iu�шJ� q.n116шцg� l)�uщl:iriu�шG t: 
1 . • 

(7.12) 

Unl)l:iL� щш11шl11:itлГ1[! hшl1ш11LJ.ntl1 t LJ.�бш4шq.11n111:iG GzшGш4шL�, 
ЬрЬ. 

tp > tiiP ( а, v = n -k-1 ), 
n11tлl:it1' a-G ЦШЩ[! 1шфn11 щш11шl11:itлГ11:iГ1�· q11nJ� hшLJ.шuшri L�Gl:i­

LПL LJ.1:i11шpl:i11JшL h�щnpl:iq� utлnщ11шG 1шфшG�2� GzшGш-
4ШL�ntpJшG 11ш4ш1111ш4G t, ШJU�GыG' 4шщ� ч�бш4шq.11ш-
4шGn111:iG tш4шG L�Gl:iш hшutлшtлLj_nLl1 t ШJI) qrinJш4шG h�­
щnpl:iq� <ttutлl1ш(i 1)1:iЩЕПL11, 
v = n-k-1-[!' шqшtлntpJшG шutл�бшGGl:iri� Р�Ч[!, ПГI[! pGnt­
pшq.rintl1 t hшl1шLjgnLpjШG шqшtл tлшtлшGLJ.n11 l1�шчn11Gl:i-
11� j?ШGШLj[!, 
П-[!' hшl1ш4gntpJШ(i 6шLj_шL[!: 

UJI) шritлшhшJtлntpJntGntl1 шni.uLJ.1:iL рш1111 t n11n21:iL l)�uщl:iriu�шG, 
ПГI[! 4ШГ1П11. t hшzф11114LJ.1:iL l:i114ш4� l:i11.шGш4nLJ.: tl1Щ�l1�4 111:ipnl)Ш­
pшGntpJшl1p [!Gl)ntGLJ.ш6 щшriqшq.nLJG l:i11.шGш4� �11шutл[! hl:itлltJШLG 
t. 111:iq.111:iu�шJ� q.n116шцg� l)�uщl:iriu�ш(j 4ш11n11 t 11ntлшLJ.nri hш2-
чш114ч1:iL hl:itлltJШL шritлшhШJLЛПLPJПLG�g·

2 
2 - ау 

<\ -т· 
(1.1з> 

n11tлl:it1' o:-G ШГll)JПLGJ?ШJ�G hшtл4шG�2� l)�uщl:iriu�шu t, 
k-G' hшLJ.шuшril1шG q.n116nGшJ�G hшtлцшG�2Gl:i11� p�LJ.[!:

'l-�uщl:iriu�ШJ� 111:i6ntpJш(i шчl:iL� ULЛПLJq. q.Gшhшtлш4шG[! чшril:i­
L� t UtлШGШL hl:itлltJШL pшGшclltnLJ.' 
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(7.14) 

пrнлЬr( y1,2, ...• k -G ш1111JnLG11шJ�G hшLП4шG�2� LПЬuшцшG шrictb11G t. 
n-r:!' hшliш4gПLpJшG 6шч.шш. 
k-G' Lin11bLПLLi q.nri6nGшJ�G hшLПЦШG�2GЬГ1� p�tJ.[!: 

1::;рЬ F
P 

> Fa , bflp G2шGшЦШL�ПLрJш(j LiшЦШf111ШЦ[! а =0.05 цшli 
а =О.01, шщш nbq.111::iu�шJ� hшч.шuшг�ашG Libo briш6 Li �г�шцшGПLLi 
q.nJnLpJnLG ПLGbgnri цшщЬr�� шGhшliшщшLПшutuшGnLpJшG Но ч.шг�­
цш6[! cttuLПЧ.ПLO t: 

Fa -� шrictbE[! nrin2tl.nLLi t hШLППLЦ Шl"l.JПLUШЦGb("l�g· а=О.05 цшli 
а=О.01 G2шGш4щ�ПLРJШG Liшцшг�fl.шЦ� Li v,=k-1, v2=n-k шqшLППL­
рJшG шuLП�бшGGbri� РЧ.� h�LiшG ч.г�ш: 

UJULПl::il"l.' П-[! 11�LПШ("IЦПLLiGb("I� p�tJ.(j t, 
k-G' hшч.шuшriliшG Libo briш6 q.n116nGшJ�G hшLП4шG�2-
Gbri� p�tJ.[!: 

Uщrinыu�Liшg�шJ� Li�o�G utuшL� ( Е ) шrictbE[! !ЩЬLПЕ t q.briш­
qшGg� 12-15%-[!. 

Е = ..!. 
L 

\у - у 12 •... ,kl . 100 : 
п у 

UnшtJ.bL рш1111 t nbq.111::iu�шJ� tl.bf"ILПL6ПLpJшG ШЧ.Шf"ILПШЦШG 
�ПLШ' hшtJ.шuшriaшG LПGLПbuшq.�LПш4шG LibцGшpшGnLLi[!: '-!шliш­
JШЦШG Lib4GшpшGnLLi uцutJ.ПLLi t nbq.111::iu�шJ� hшtJ.шuшrit1шG [!G11-
hшG11шцшG ч.�бшцшq.г�шцшG q.GшhшLПnLLi�g: U�шсtшliшGшц q.Gш­
hшLПЧ.ПLLi t Linl'].bLПLLi [!G11q.ri4tJ.ш6 q.n116nGшJ�G hшLП4шG�2Gbri� G2ш­
GшЦШL�ПLPJПLG[!, шJu�G11G' щшriqшpшGtl.nLLi t, рЬ �G!щbu bG 11riшG11 
шq11nLLi шri11JnLG!1ШJ�G hшLП4шG�2� ч.г�ш: nг�ышG Lib6 t nbq.ribu�шJ� 
q.n116ш4g� шrictb11[!, ШJG11шG G2шGшЦШL� t LПf1Ч.Ш6 q.nri6nGшJ�G 
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hшLП4шG�2� шq11bgПLpJПLG[! Liп11ЬLшч.пг�ч.п11 hшLП4шG�2� ч.г�ш: Q(jq 
П("IПLLi' hшLППLЦ цшriLinriПLPJПLG ПLG� nbq.111::iu�шJ� q.nri6шцg� G2шG[!, 
П("I[! щшriqшpшGПLLi t LПЧJШL q.nri6nG� шq11bgПLpJшG pGnLJPI:! шri-
11JПLGEШJ�(j hшLП4шG�2� ч.г�ш: 

ЬрЬ q.nri6nGшJ�(j hшLП4шG�2G ПLG� 11г�шцшG G2шG, шщш ШJl1 
q.nri6nG� шб[! pb("IПLLi t GшLi Шf111JПLGEШJ�G hшLП4шG�2� шб�: Рш­
gшuшцшG G2шG� 11bщ11ПLLi, 1111ш Lib6шgt1шG hbLП фnыriшGПLLi t шri-
11JПLGEШJ�G hшLП4шG�2[!: u2шGGbri� Lib4GшpшGПLpJnLG[! L�nч.�G 
nrin2tJ.ПLLi t Linl'].bLшч.nriч.nri hшLП4шG�2� ung�ШL-LПGLПbuшцшG pn­
ч.шG11ш4ПLpJшlip: 

ПшПLLiGшu�riч.nri briLinLJp�(j nbq.ribu�шJ� hшч.шuшriliш(j hшliш­
ЩШLПшutuшGПLpJшG tlbflLПL6ПLpJшG ШГl11JПLGEПLLi цшг�п11 b(j uLПшg­
tl.bL hbLПliJШL hGшriшч.nri LПШf1pbriш4Gb("I[!. 

QuLП F-hШJLПШG�2� ULППLq.LiшG шri11JnLG!1ПLLi щшriqtJ.bL t, nri 4ш-
11nLgtJ.ш6 ап11ьш h�t1GшцшGnL1.1 hшt1шrictь11 t (ш11Ь4tJ.шLП), �uц nbq.­
ribu�шJ� PПLПfl q.n116ш4�gGbfl[! G2шGшцшL� bG: UJ11щ�u� Lin11bш 
цшг�п11 t ц�riшntJ.bL Li' nrin2nLLiGbri� ЦшJшgliшG, Li' цшGtuшLПbUnL1.1Gb­
ГI� hшliшri: 

Uп11ьш [!ULП F-hШJLПШG�2� ш11ьцч.шLП t, UШЦШJG nbq.ribu�ШJ� 
q.nri6ш4�gGb11� Li� Liшu[! G2шGшцшL� !t: UJ11 11bщ11nLLi Lin11bш ц�г�ш­
nЬL� t Li� 2шг�11 nrin2nLLiGb11� цшJшg1.1шG hшашг�, �uц цшGtuшLПbu­
LiшG hшliшri· П!: 

Un11bШ [!ULП F-hШJLПШG�2� Шl1ЬЦЧ.ШLП t, UШЦШJG nbq.("lbU�ШJ� 
РПLПГI q.nri6ш4�gGbГ1[! G2шGшцщ� !bG: UJ11щ�u� Liп11ьш шt1pn112nL­
pJшlip hшliшritJ.ПLLi t п1. ш11ЬцtJ.шLП: l)riш h�LiшG ч.г�ш 1.bG [!G11nLGtJ.nLLi 
nrin2ПLLiGbri, Li цшGtuшLПbunLLiGbri 1.bG �гiшцшGшgtJ.nLLi: 

S GLПЬuшцшG tJ.bf"ILПL6nLpJШ (j hGшriшч.nrinLpJnLGGbriG [!Gl1L ШJGbLПL 
GщшLПШЦПЧ. ц�riшntl.nLLi b(j tLШULП�ЦnLpJшG LiшuGшц� qn116ш4�gGb­
ГII:! ( эх.), nrinG11 hш2ч.ш11цt1.nLLi bG hbLПliJШL ршGш�L�пч.' 

1 

(7.15) 

n("ILПbri' xi -[! hшliшщшLПшutuшG q.nri6nGшJ�G hшLП4шG�2� Li�o�G 
шrictb11G t, 
у-[!· Шf111JПLGEШJ�(j hШLПЦШG�2� Li�o�G шrictb11[!, 
ai -(j' hшliшщшLПшutuшG qnri6nGшJ�(j hшLП4шG�2� nbq.rib­
u�шJ� qnri6шц�g[!:

tLШULП�ЦПLpJшG qn116ш4�g[! QПLJg t LПШL�U. рЬ Li�o�GПLLi ышG� 
LПnцпuпч. ц�пtuч.� Шf111JПLGEШJ�(j hшLП4шG�2� ш11сtЬ11[! q.nri6nGшJ�G 
hшLПцшG�2[! аьц LППЦПU� !Ш�ПЧ. �n�ntutJ.bLПL ФщыnLLi: 

SGLПbuшцшG tJ.bflLПL6ПLpJшG ОJПШ gПLgшG�2[! 11bLПb("ll.1�Gшg�шJ� 
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~ = cry~ 
ai cr ../n~1- R~ ' 

XI I 

nrnnbrf Ri-u pwqllw4~ 4nnbuwg~wJ~ q.npow4g~ wpctb9u t [!Ulll x1 
q.nponu~· llJmu q.nponuubp~ hbUl ll~wu~(j: 

Ullpnrt2 llnl'lbL~ hwuwL4wU1wutuwunLpJwu ulllmq.muu ~pw4w­
uwgLtmll t F-hWJUlWU~2~ L WL4(1n9u~uwg~WJ~ ll~2~u utuwLf e -~ 
hw2Ltw114llwu oq.umpJwup: 

l>~2b11~ F-hWJUlWU~2~ wpctb9[! n11n2LtnLll t hbUlLJWL pwuw~LnLt. 

1 '°' •2 
- k +1 .L..Yk 

F - 1 . , 
n-k-1L(y1-Ykr 



Liшuuшчr q.nri6шцrgu t' 
dx, =Г.

ух Рх
,1 1 (7.16) 

Пf1U1b'1' dx1-u '1bU1bf1LiruшgrшJr Liшuuшцr q.nri6шцrgu t, 
Гух1 -[i' Шf1'1JПLUblШJr(i t.. i-Г1'1 qnri6n(iшJru hШ1.ЛЦш[ir2ubrir
11rOl..i qПLJqШJr(i ЦП11ЬUШQ�ШJr qПf16ШЦ�Q[!, 
Рх -о· ршqt1шчr пbqriburшJr hшч.шuшг�t1шu hшt1шщш-

1 

1.ЛШUtuшu q.nr6шцrg[!' U\.ЛШU'1Шf1LПШgtJ.ш6 LiШU21.ЛWpntJ.: 
'1bu,brit1ruшgrшJr Liшuuшцr qnr6шцrg[! QПLJg t 1.ЛШLru, рЬ Шf1-

'1JПLUblШJru hшu,цшur2r 1.ЛШ\.ЛШUL!ш(i ышur u,nцnu(i t ЩШJLiШUШ­
tl.nritl.ш6 пbq.rburшJr hшt1.шuшrt1шu Libo t11.ЛGn11 i-Г1'1 hшu,цшGr2r 
LЛШU1WGПLt1ntJ.: 

Pwqйw4r l'\,tanbriйttuwgttwJr qnriow41't9D (R2) ршqt1шчr цn­
пbuшgrшJr qnr6шцgr ышпшчпшr шuu,rбш(iG t: UJG pGщpwqriПLLi 
t, рЬ Шf1'1JПLGышJrG hшu,цшGr2r 1.ЛШ\.ЛШGLiш(i n'r LiшuG t ЩШJLiШ­
[iшtJ.nrtl.ш6 pшqt1шqnri6nG nbqrbu�шJr t1n11bLПLLi [!G11qrцtJ.ш6 qnri-
6nGшJrG hшLПцшGr2Gbrir ЦlnqintunLpJШLip: Uп11ЬLШЧ.Пf1ЧП'1 hшu,цш­
Gr2r tl.rш шпшЬlфG q.nri6nGшJrG hШ1.ЛЦШGr2r шq11bgПLpJПLUG шпш­
tl.ЬL бr2u, qGшhшu,IЧПL hшt1шr ЧrriшпtJ.щt1 t Q-qnriow41't9D, Пf1[! 
Пf1П2ЧПL11 t' 

ах. =эх, vx. 
1 1 

(7.17) 

pшGшol.tntJ., ПГ1LПЬ11' vx. -G hшt1шщшu,шutuшG qnri6nGшJrG hшu,цш-
1 

Gr2r tl.шrirшgrшJr q.nri6шцrgG t: 
,wztJ.шrчD цшrп11 t LrшgtJ.bL 11bu,brit1rGшgrшJr LiшuGшцr l.t 

ршqt1шцr qnr6шцrgGbrr nrпzщtintl. l.t щшriqшpшGt1шt1p, rGш 
hGшriшtl.nriПLPJПLG t mшtru [!U'1hШGПLf1 al.tntl. Шf11.ЛШQПLЬL !ШЦlШЦg­
t1.п11 gщgwGr2r ЦШЩ(J q.nr6nGшJru hшu,цшGr2r hbLП: 

OrirGшц' 7.5 Ш'1JПLUШЧr 1.ЛЧJШtGbrintl. hш2t1.шг�чьGы tLШUU1rЧПL­
PJШG, 11bu,brit1rGшgrшJr l.t 0- LiшuGшцr qnr6шцrgGbf1[! Gbrhbripш­
qintuшJru ЩШГ1ШЩПLГ1'1r u,Lin11ПLPJШG (х1) 1..,. pшGtJ.nriGbrir ШГ1U1Ш­
'1f1ШЦШG uu,шctr (х2) qnr6nGGbrф hшt1шri: 

LnLOnLй. tLшuu,rцnLpJШG LiшuGшчr qnr6шчr9[! nrin2tJ.щt1 t 
(7.15) pшGшal..intJ.: Quu, GbrhbrpшqintuшJrG ЩШГ1ШЩПLf1'1r LЛUПl'\ПL­
PJШG tLшuu,rцnLpJшG q.nr6шцrg[!' 

х1 14 Э1
= а1 у 

= -0.07 39.4 
= -0.0248,

Пf1U1 ЬГ[ .Э1 = - 0.0248 QПLJg t U1ШLru, ПГI 1 %-ntJ. ЩШf1ШЩПLf1'1GЬГ1r 
шtJ.btШQПLLi[! 2.48 o/o-ntJ. Цf1бШU1ПLt1 t Шf1U1ШГJflШUЫr РПl'\Ш/"IЦПLL![!: 
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nгinzbGы Шf1U1Ш'1f1ШGыr ttшuu,rЧПLPJШG q.nri6шцrgo' чшtut1.ш6 
pшGtJ.nriGbrir Шf1LЛШ11f1ШЦШG UU1Шdf,g. 

х2 5 Э
2

= а2 у = 0.209 · 39.4 = 0.0265:

.Э2 -tLШULПrЦnLpJшG qnr6шцrg[! QПLJg t LПШLrU, Пf1 ШГ11.ЛШ'1f1Ш­
ЦШG UI.Лшctr 1 %-ntJ. шtJ.bLШQLiшG '1ЬЩЫПLt1 РП'1Шf1ЦЧ.П'1 Шf1\.ЛШ'1f1ШU·bl[! шч.bLшGnLLi t 2.65%-ntJ.: 

ПrinzbGы '1bLПbГ1LirGшgrшJr LiшuGшцr qnr6шцrgo х1 Gbrihtri­
pшqintuшJrG ЩШf1ШЩПLf1'1r U1UПl'\ПLPJШG qnn6n(ih hшt1шn (7 16 pш-Gшal.tntl.)' 

,. 1' ,. • 

dx1 = Гух113х, : 

р � bu,ш-q.nri6шцrgGbJl[! nrin2t1.nLLi b(i Р1 =a;ct pшGшol.tntJ., ruц

цnпbuшgrшJr qnri6шцrgo· (7.19) pшGшal.tntJ.' 
ух. - -У·Х· 

Г, = 1 1. 
yxi а а .у x

i 

у 

c+nr6шцrgGbГ1[! (131, Гух,) hш2t1.ш11чbLru шGhriшctb2u, t nrnzbL 
LirorG ЫШПШЦПLUШJrG 2bl'\ПLt1Gbf1[!' а О" l..i "'" -[! Х1 ' Xz Vy • 

О"х, = Р - (xf = J203-142 = 2.646 г�пщЬ;

Q"Xz =.J26.4-52 =1.183 U1ШГ1r; 

О"
у 

=J1552.61-39.42 =0.5 u,nGGш: 
ПrnzbGы цnпbuшgrшJr qnri6шцrgutri[!· 

550.61-14-39.4
ГУХ1 2.646·0.5 =-0.748;

UJu 11ьщыntt1' 

197.46- 5 · 39.4
ГУХ2 1.183·0.5 =0.777:

Р1 = - 0.07 · 20�:
6 = - О.37;

dx1 = - 0.748 · (-0.37)= 0.27676; 
dx1 =0.277: 

=iш2tJ.шrцbGы dx2 11bu,brit1rGшgrшJr LiшuGшцr qnri6шцrg[! х2 

(Шf1U1Ш/1Г1ШЦШG UU1Шd"[!) qnri6nGr hШt1Wf1. 
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1.183dx2 = Рх/ух2 
, Рх2 

= 0.209 · ([s" = 0.49 4
dx2 = Г

ух2
Рх2 

= О. 777 · 0.494 = 0.383838 = 0.384: 
Рtнлш-qп116шlфgGЬrФ чЬrt.nL6ПLpJnLG[! gnLJg t LЛШL,t,u, П(l ш2-

tuшmшGet, Ш(1LЛШ1'}(1Пl1.ШЦШGПLрJшG чrш шпшчЬL qqшt.t, шq11ЬgПL­
PJПLG t qn116nL11 ш2tuшmшGeшJt,G umшd[!: dx1 11ш uGшцt, 11ЬmЬ1111t,­
Gшgt,шJt, qn116шцt,g(! ЧЧШJПLй t, П(l 27.7 о/о-nч LЛШLЛШGПLl1[! ЩШJ-
11шGшчnrчш6 t i1t,2hЬ11pшффJШJt,G ЩШ(1ШЩПL(11'}GЬ11пч. t,uц dx2-[! 
ЧЧШJПL11 t, П(l LЛШLЛШG11ш(i 38. 4  %-[! ЩШJ11шGшчпrчш6 t pшGчnr­
GЬrt, ш2tuшmшGeшJt,G umшdnч: 

3) П11п2ЬGе Q-qn116шцt,g[! GЬ11hЬ11pшфntuш1t,G щш11шщш1111t,
mun11.nLpJшG qn116nGt, hш11шr· 

Ох, = Эх, Ух, 

Эх
= - 0.0248, Ух = �х, · 100 = 2·

1
6

4
46 · 100% = 18.9%

1 1 
х, 

ах, = (- 0.0248) · 18.9 = - 0.4687: 
Q-qnr6шцt,g(! pшGчnrGЬrt, Ш(1LЛШ1'}(1ШЦШG umшdt, qn116nGt,

hш11шr ццшq11t,' 
Qx2 

= Эх2 
Ух2 

1.183 Эх2

= 0.Q265, Ух2 
=-5--100%=23.66%

Qx2 
= 0.0265 • 23.66 = 0.627: 

tq11wцwgnLpJnLQ. шпшчЬL tшцшG t Х2 qn116nGt, (Ш(1LЛШ1'}(1Ш­
цшG umшdt,) шq11ЬgnLpJnLG[!: 

CG11hшG11шщbu 1111шцшG qGшhшmbt.nч 11Ьq11Ьut,wJt, hwчwuw­
(1ПLl1GЬrt, GzшGwцnLpJПLG[!, пrщЬu цwщt, w11Ьцчwm l1n11Ьt.GЬ11t,, 
hшrч t Gzbt. Gwu 1111wGg pwgwuwцшG hWLЛЦПLpJПLGGl:i(l[!: UJ11 l1n-
11Ьt.Gb(1[! LШЧ шщrneut,11wgt,w ЬG шGЬGш11 w1111JnLGewJt,G hшmцш­
Gt,2t, WJG G2wGШЦПLPJПLGGЬ11t, hwl1Ш(1, nrnGe qmGчnLl1 l:i(j hшmцw­
Gt,2t, wGhшmwцwG ш11аЬ,еGЬ11t, цw11qwчn11чw6 2w11,et, цbGmrn­
Gшli: SЧJШL G2wGшцnLpJnLGGЬ11t, hwl1wr wщrn.eut,liwgt,шJt, utuwш 
�t, ql:irшqwGgшl1 1-2%-(!: bL.EWJt,G 2ш11.еt, 6wJ11Ь11nLl1 шщrn.eut,11w­
gt,шJt, utuшt.Gl:i(l[! цw11п11. ЬG hwuGЬt. 11t,G�u 50%-t,: 111:iqrЬut,wJt, hш­
чшuшrnLliGЬrt, ht,liw(i чrш hGwrшчnr �t ULЛWGWL 11п11Ьt.wчп11чп11. 
gшgшGt,2t, oщmt,11wt. G2wGшцnLpJПLG[!. nЬqrЬut,wJt, hwчшuшrшl1-
(jl:irt, ht,11w(i чrw ЦШ11ПL9ЧW0 l1n11Ьt.GЬ11G ПL(il:i(j pПLJL t,EULЛ(lWЩП­
uшgt,nG hwmцnLpJnLGGЬr, ,ewGt, nr �ЬG шrmшgnt.nLl1 ungt,wt.­
mGmbuwцшG l:i(luПLJpGЬrt, u щrngbuGЬrt, qwrqwgl1wG ut,mшl1-
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Gb(l[!: '1rwG,e щt,mwGt, ЬG 11t,wJG hшчwGwцwG punLJP Ц(1П11. цшrбw­
dwl1цbm цшGtuwmbuшliGЬrt, hwl1wr: 

f1Ьq11Ьut,шJt, lin11Ьt.GЬ11t, wnшчЬt. L1111Ч mGmbuшцwG libцGшpш­
GПLl1[! hGшrwчnrшpJПLG t mшt.t,u pwgшhшJLЛl:it.nL mGmbuwцшG 
UПLpJl:iцmGЬrt, qwrqшgl1w(i щшhПLULЛGl:i(l[! (пЬqЬ11чGЬ11[!) u рш11г�-
11шgGЬt.ПL 1111шGg qn116w11ш11 wцmt,LtnLpJnLG[!: 

7.6. чnnbuшg�n(i l.lшщ� nLunLй(iшu�rнlшfi 
щшршllЬ�лршl.lш(i йbpnq(ibp(! 

�nnbuwg�wJt, q.ПJПLPJWG q.QwhWU1ПLL1(!: чwщt, Ub(lLЛПLJ}JШG u 
ПЩl1.ЧW6ПLJ}JWG П(1П2ПL11[! ungt,шt.-LЛGLЛl:iuшцwu b(luПLJpGl:i(lt, ПL­
UПLl1Gwut,(111ш(i u фntuцwtuчш6nLpJwG .ешGшцwцwG �wфl1w(i цш­
(1UП(1 tuG11t,11u t: 1wmцwGt,2GЬ11t, 11t,ou цwщt, Ul:i(lLЛПLpJw(i qGwhш­
LЛПLU[! ЬGpш1111nLl1 t n11n2Ьt., t,GwwGnч t hwl1шщшmwutuшGnLl1 Ш(1-
'1JПLG,EШJt,G hшmцwGt,2t, mшmшGnLl11} 111:iц цшu ut, ,ewGt, qn116nGш­
Jt,G hwmцшGt,2GЬ11t, фnфntuПLPJWG[!: 

чwщt, Ul:i(lLЛПLpJwG q6шJt,G 4wtuчw6ПLpJПLG[! П(1П2ЧПLU t цnnb­
uшgt,wJt, qn116wцgt, oqGПLpJшlip: ч.t,бwцшq(lПLJ}JWU LЛl:iUПLJ}JПLGПLU 
112wцчЬt. u qn116GwцwGПLU цt,rшпчnLй l:i(j LЛШ(1рЬ(1 hw2чw11чш1t,G 
pw(iш<)ub(l. 

(><;-x)-{yi -Y)Гху 
, (7.18) 

(Jx(Jy 

n11ml:i11. • Гху 
-[! q6wJt,G цnnЬuшgt,шJt, qn116wцt,gG t: 

Oqmчl:it.nч 11t,ot,G рчшршGшцшGt, hШLЛЦПLJ}JПLGGЬrt,g u (7.18) 
pwGш3ut,g· umwGnLli ЬG,е. 

(7.19) 

(7.20) 

(7.20.1) 
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aicrx. r - -----Lху - а . у 

(7.21) 

(7.22) 

(7.24) 
ПJ1U1brt' ai -G 4wщf1 hwtlwuwJ1l.1wG nbqJ1buf1wJf1 Q.ПJ10W4f1gG t,

crxi -G· qnJ16nGwJf1G hwui4wGf12f1 l.1f12f1G J;?wnw4nшwJf1G 2b11nLl.1[!: q6wJf1G 4nnbuwgf1wJf1 qnJ16w4J19[! 4WJ1uПJ1 G2wGw4nLpJnLG ntGf1ungf1wL-U1Guibuw4wG bJ1liПLJpGbJ1f1 Lt qnJ16[!GpwgGbJ1f1 WJG ПLUПLl.1-Gwuf1J1nLJЭJПLGGbJ1ПLl.1, ПJln(ig pw2funLl.1[! 1.1ПLП t GПJ11.1WL pw2tut1w(iOJ1bGJ?f1G: 
,b2Ul t WЩWQПLQbL, П/1 Гху = 0 ЩWJl.1wGf1 rJ.bЩj?ПLl.1 Х t.. у фnфn­f"uw4wG(ibJ1(j wG4wtu bG: UJ'1 ЩWJl.1wGf1 rJ.bЩEПLl.1 nbqJ1buf1w1f1 qnJ1-ow4f19GbJ1[! GnLJGщbu hwtlwuw/1 4Lf1Gb(i qJlПJ/1' аху = О, аух = О, f1u4nb�J1buf1w1f1 nщf111GbJ1[! 4Lf1GbG фnfuw11wJ1� nщ11whw1wg. wnw2f1-G[! qnщwhbn wpugf1uGbJ1f1 wnwGge/lG, f1u4 Ь/14/lП/1'1[!' OJ1rJ.f1Gwm­GbJ1f1 wnwGg_pjlG: ЬрЬ r

xy 
= 1 , G2wGw4nLl.1 t РПLП/1 4bmbJ1[! qLПGtlnLl.1b(i nщri/1 Ч/1Ш, Lt 4wtuчw6nLpJnLG[! '1/lWGg 1.11121.i 4Lf1G/l ,1>nLG4g/lnGwL:UJu 11Ьщ_ршl.1 nbqJ1bujlwJf1 nщf111GbJ1[! hwl.1[!G4GnLl.1 bG: qOWJ/lG 4nnbuwgf1wJ� qПJ10W4f19[! pGПJ1П2ПLl.1 t bJ14ПL ЩWU1W­hw4wG l.1b6nLpJnLGGbJ1f1 4wщjl UbJ1U1ПLJЭJПLG[!. gnLJg t LП/1ЧПL1.1, ПJ14nnbuwgf1wJf1 qnri6w4f19[! pwgw/1�W4 l.1Ь6nLpJwl.1p фп_р/1 /_Jwl.1 hw-
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(7.25) 

(7.26) 

UrunLuw4 7.7 
Q.owJ�(i 4nntuwgf1wJf1 q.n11ow4gf1 q.GwhwU1nt11Q 

l.twщti �bwJfi(i 
�ПftbW�gfi 

w ctb 
г= О 

0:5r:51 

-1:5 г:50

l.twщti 
p[inLJPI! 

ршgw�Ш)ПL11 t 

пщtщ x-ti 11howgl1wu hbLП 11towuntl1 t у-(!, t. hш�w­
nw�п • х-'1 tj1npftwgl1wu hhLЛ tj1np11wGntl1 t у-(!: 

x-ti 11Ьowgl1wu hbLП у-(! tj1np11wCinLl1 t t. hw�w­
nw�[! • х-'1 tfinвrшgl1wCi hbtл 11bawCinLl1 t у-п: 

r = 1 �ntu�gtin!iWL qПf10ПUWJ'1!i hWLП�wGtizti JПLftWЫWCi!)ПL["I wrctb-
ptiG hw11wщwLЛwutuшuntl1 t w1111JntGыw1'1u 
hwLП wu 11Ь п п w w ctb : 

чnnbuwg�wJ� q6wJf1G qnriow4gf1 l.1f12w4wJ.ebri/l um�LJqntpJwG 
qGwhwmt1wG hwt1wJ1 oqLПtlntl.1 bGe .Ъf12b/1f1 Z-pw2fl.Jntl.1/lg 
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4bL liwlt hbLnltJWL pwliwllltml. 

rxy = n xy-l:xl:y 
nix2-(DcfJnil-{Iyf] 

l(wuwri t ub4t,· 
lrxyl :S 1 4w1r - 1 :S rxy :S 1 : 

LmnbuwgpwJfl Lt nbqpbuflwJp qn11ow4t,9Gbpt, (izwlilibp[! hwll[!G4-
limu bli: eli11 nrimu· 4nnbuwgpwJt, qnpow4gt, wpctbelibpt, ub4Qw­
pwlinulo 4wribLfl t libf14WJwglibL (7. 7) wrumuw4t, ut,2ngml: 

lmnbuwgpwJp q.6wJflli q.npow4gt, lizwCiw4wLflmpJmGo uLnmq.­
l(mu t UU1JnL'lbliLnp t-hWJLnwCipzt, hpuwli qpw: Unw2 t ewzqnul Lt 
uLnmq.l[nul Ho qwp4woo· Ho : rxy = O, w1ut,Geli· 4nnbuwgpwJp q.np­
ow4t,go· rxy = 0-p: 

UJ'l qwp4wot, uLnmq.llwQ hwllwri oq.Lnqmll bQ t-Ll.fl6w4wqpt,g· 

tp = ~(n-2) = ~xy .Jn-2: 
1- rxy 1-r2 xy 

tpb hw2L1.wri4Ll.w6 wpctbeo· t P > t KP (a, v=n-2) wrunLUw4w­
JflG wpctbEP9, WUjW Ho qwp4woo d"juLnl[nul t, flG!o t.l4wJmll t 4nnb­
uwgflwJp q.6wJpli qnriow4gt, Gzwliw4wLflmpJwli, hbLnltwpwri· x Lt y 
qwfuqwompJmGlibpt, ut,21.t 4wl.ljp wn4wJnLPJWU llwut,li: Siuwt hwJ­
LnwGt,zt,g 4wribLfl t oq.LntlbL, bpp hwuw4gmpJwG owqwuf n < 50-
t,g: Pwquwpt,t.l 'lPLnWf14nulubpfl l}bUjJmul (n > 100) oqU1wq.npo­
qnul t t-qt,6w4wq.pp hbLnltJWL pwuwllla[!. 

tp =~.Jn: 
~ 

ltwiqfl llbliCiwpwCinulo 
n 11" 

hwljw11w11~ 

~ ti,h ll n , uh n o 



Z =_!_ln 1+r 
2 1-r · 

Uпш2/1G hbrч:фu quwhшtлtJ.nLu t Z-/1 t'фошцшшu· 

Z Е [ Z' ± t"� n � З) , (7 .27) 

n11tлb11.' t-u_ un11uшt pwztuuшu шrunшwцw1ru w11dbflG t' цшtuч.ш6
v,- 1_ -а ( а -(j hwtJ.wGwцwGПLpJШU uwl.JWJ111ШЦU t).
Z -l! Z = t(r) pwztuuwu wrunшwцwJ/lG wr1ctb2u ( Z' -:JmtGI.J­
g/lшG I.JbGtл t' Z'=f(-r) =-f(r)): 

Z-gnLg/lt/1 шnwtJ.btПLPJПLU[! r-/1 GI.Jwtлuwup wJG t, п11 Z-/1 рш _
tunLIIO ШJ1ШQ i'inmt;GnLU t UПJ1UWL pw2tui'iwG(!, t,uч r -/1 pwztuПLU� • 
qqшitin11bG zbritJ.ПLi'i t Gn11uwi pwztuПLi'i/lg: UJ11 щшmбшппч. Ч1Пf1J1Ш-
1:фt{ 11/1uiw11цnLuub11/1 dwi'iwuwч Z-/1 pwztuПLd[! mwit,u t hnшwih 

ШJ11'JJПLUQ: 
1' 

�pgПLU[! Г-/19 Z-/lU ЦШIЛШJ1Ч.ПLU t hШLЛПLЦ Wl'}JПLUWЦUbJ1/1 OQUПL­
f}JШup: Z-/1 u/12/lG utuwш ПJ1П2Ч.ПLU t• 

µz = � п�З pwuwolint.J., 

i,u4 ULЛПLJQПLJЭJПLU[! qGwhwtлtJ.ПLi'i t' 

t = ..z_ hWJUlWU/lznt.J.: 
µz 

О11/1Gшц' [!UIЛ Шl'}JПLuшц (7.2) LЛЧJWtGb11/1' hш2ч.w11цbGfl q6wJ/1G 
ЦПrlGUW9/1ШJ/1 QПJ16ШЦ/1g[! (tлbu' Wl'}JПLUWl.j 7.3.1 ). 

Uruntuw� 7.7.1
tfnnbtJшgtiшJti q.nr,ow�gti hwzqwr,�Q 

=i�1Jfiw4шG ОrшЦшG 

N 
ШfllЛWflflШ4ШG i.!zш41{nrJ. 

:/>nGГlbfl (i.!LG бш4GГlbrJ. х� XiYi yf 1 
flf1Шl1. i.!�шl{nJl) (hшq. IЛ) 

х, У; 
1 2 8.9 4 17.8 79.21 
2 2.3 10 5.29 23 100 
3 2.4 9.9 5.76 23.76 98.01 
4 2.9 10.3 8.41 29.87 106.09 
5 2.9 10 8.41 29 100 
6 3.7 13 13.69 48.1 169 
7 3.7 12.8 13.69 47.36 163.84 
8 4.1 13.1 16.81 53.71 171.61 

CGn. 24 88 76.06 272.6 987.76 
Lf�O�G 
wndbP 

3 11 9.5075 34.075 123.47 
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Lntbntй. OqmtJ.binч. (7 .19) pwuw6L./1g·

ху-х. уr = .....;;....-----'-ху cr cr 
х у 

ПJ1LЛG'1.. crx == р - (xf = .J9.5075 -9 = .J0.5075 = 0. 71,

cry =.J12З.47 -121 =.J2.47 = 1.57, ху = 34.07, х = з, у = 11,

34.075 -3 · 11 1.075 
UIЛWUПLU bUfl Гху = 0.71·1.57 1.1147

=0.96 , 

GzwGwl.jПLU t hflt'iGwl.jw(i WJ1LЛWl1J1W4WU :J)nG11bJ1/1 L. OJ1WЦWU i'izwlj­

t{ПГl 2Шf1WJ1/1 бwЦU'1b'1.fi QШUШЦt, U/121.i QПJПL!}JПLU ПLUt, UGf1U1 '1J1Ш­

ЦШU цwщ. w1uf1GflG' ш11mш1111шцшG :J)nu11b11t, ub6wgnLi'il! wпш2 t
pbJ1nLt'i i'izwцl\.nri 2ш2ш11t, Ciw4G11b11.t, ышuшцt, wt.J.blwgnLu, L. hшцш-
пшц[!: 

UmnщbGQ цnnbuwgt,wJt, qn116шцgt, u2wuwчwlfiПL!}JПLU[!.

tp= irxy\ .Jn-2== 0·96 .Js-2=8.39
�1 -r;

y 
J1 - О.962 

а=О.05 uzwGшцwi/lnLJЭJWU i'iwцw1111wчti li v= 8 - 2 = 6 wqw­

LЛПL!}JWU wumt,бшuub11t, pt.J.t, фщQnLt'i [H0 :r=O] 4.ш11цш60 cttum­

tJ.ntu t, 2wЩ1 nJ1 ltp l = 8.39 > tкр = 2.447 (hwtJ.bLtJ.w6 4), /1Gш hшtJ.шu­

LЛПLU t IЛЧJWl ljnnbuшgflwJt, qnJ16WЦg/1 U2ШUWЦШl/1ПLJЭJПLU[!:
П11п2ЬGQ чnnbuwg/lWJ/1 q6WJ/1U qnJ16ШЦg/1 чumwhbtti i'i/12w­

ЦWJQGJ1l! W(1U1Wl'JJ1WЦШU :J)nG11bJ1/1 L. OJ1ШЦWU dzwljtJ.П'l. 2ШQWJ1/1
бwцG11bri/1 QWUWЦ/1 l.l/12!.i: ч.umwhbt/1 hwчwuwцшGnLpJПLU[! 4L/1Ut,
v == 0.95 (а= 0.05 , v = 1-а): UJu 11bщ2nLi'i t = 1.96 unJ1dwt pwztu­

uwu OJ1GUQt, hwi'iWJ1 (mb'u hwцbtl\.W6 1) Гху = 0.96 , Z' = 1.9459

(mb'u hwtJ.bt 4.w6 6). 

Z' -t"� n � 3 s Z s Z' + t"� n � 3

1.9459 -1.96�8�3 sZs1.9459 +1.96�8�3

1.9459 -О.8765 sZ$ 1.9459 +О.8765
1.0694 :=; Z:; 2.8224 

C!um :Ь/12ЬJ1/1 Z-oliwi.t,ntunLJЭJWU wrunшwц/1' n11n2nLd bGQ r-/1
uwhйwuubru· 0.79sr:50.993: 

Ь11цш hwml.jwЩ12ubrФ i'it,2L. q6wJ/1u li nt q6wJt,G цwщt, шпцw-
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JПLpJWG l'}bЩEПLl.1 UbJ1LЛПLpJw(j !WЧ1(! ПJ1П2btru О\+LПЦПLй b(j 4nnb­
uwgrnG hWJ1WpbJ1ПLPJПLGrg: Swf1pbJ1ПLl.1 b(j tйщf'lfФl.t La i.nbuwt.tw[i 
hWJ1W р Ь J1ПLPJПLGGb110: 

tйщf1J1f1\.t \.tnntuwgf'ln(i hWJ1WJ!bJ1ПLpJПL[il! hW2ЧWJ14ЦПLl.1 t 
tul.1pwчn11l.1wG LПЧJWtGbrir hrl.1w(j Ч/1W. bf1p б2 -{j pGПLPW<+J1ПLl.1 t 
Wf11'}JПLGEwJrG hшLП4шGr2r tul.1pшJrG l.1r2rGGb11r 2l:iqnLl.1Gbr,[! пG11-
hwGПLJ1 L1r2r(фg. 

�
=

J"'-ifi =J1- if, = w, (7.28) cr2 cr2 v� 
nr,ml:iq' 11-G 4nnbuшgrnG hшr,шpl:iJ1ПLPJПLGG t, 

cr2-G' пG11hшGПLJ1 11ruщb11urwG. 

� -G' tul.1pшJrG 11ruщb11urшGbr,r l.1rorGo, 
82 -О l.1r2tul.1pшJ�li 11�uщЬ11u�шО t (tul.1pшJ�0 u�2�00l:if1� rфu­
щЬ11u�шО): 

rачш114ч.ш6 рп1п11 11ruщbrшrwGbr,(! Wf11'}JПL0EшJrG hшLП4шOr2r 
11�uщb11urwGl:i11G bG: 

Sbuwt.twr:. Ltnntuwgt,n(i hw11wpbl1ПLPJПL[i(! Пf1П2ЦПLl.1 t hbL ПLa­
JШL ршОш�Lапч· 

11 = g 1 (7.29) 

Пf1LПbq' б2-0 Wf11'}JПLUEWJrO hwm4wGr2r hшf1pbgtlш6, WJurGыG' 
l}ULП 11b1+r,burwJr hшцwuwruшO hш2чшr,44.w6 шr,d"ЬыОЬrф rJ.ru­
щbrurшO t· 

0 
=�I,(Yx -yf = lf" 

П V
u

Yx ' 

о-2-о· Шf11'}JПLGEШJr0 hШLП4wGrzr tl.1щrf1r4 (фшuLПшgr) 11ru­
Щbf1urwJr Wf1d"bE[!. 

cr=�L,(YгYf = g.п ..;uy. 

Sb11.w1111b1nч (7 .29)' ULПШOnLl.1 ЬGы hbLПl.aJШL pwOш�La(!. 

11
= L(Yx -yf 

l:(У1-•Й (7.30) 

Пf1(! pшgшmr,чnLl.1 t 1+n116nGwJrG hwtn4wOr2r шq11bgПLpJwl.1p: 
ltn11buшgrnG hшr,шpbf1ПLPJШG hшzчwri41.1ш(j hrйEПLl.1 [!G4ш6 t 
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(7.31) 

ПJ1LПbq' cr'f- -{j Шf1LПШQПLПLl.1 t Wfll'}JПLGEWJrG hwm4шGr2r (у) LПШ­
LПwGl.1w(j шuLПrбшGn' 1GшtuwLПbuчш6 PПLПfl 1+nri6nGOl:irir wqфgnL­
PJWO ОЬr,ып, WJurGыG' 4f1ПLl.1 t l.1Qwgn1111wJrG pGПLJp. 

I;(Y-Yxf: 
n 

UJuщrunц,, 4nnbuшgrnO hw11wpbflПLpjwG pwGw�La[! 4oGf\ПLGr 
hbmi.JWL '"bu

:
�
� 
g 

= J а
' 

-

а
�

"" 
= J1 - а:;; . :

(7 .32) 

ltnnbuwgrnG hwf1шpbf1ПLPJПLG[! 4шщr Ubf1LППLPJWG шч.Ьtr ПLGr­
tlbf1UШL gПLgwOr2 t' 1+6шJrG 4nnbuшgrwJr <+Пf16Ш49r hwl.1bl.1шmnL­
PJШi1p: 

Pwqdw\.tf1 Ltnnbuwgf1wJf1 qn11ow1.tf1gl! hw2ч.ш114l\.ПLl.1 t f1G1щbu 
Шfll'}JПLGEWJ�(j L. l.1r ыwGr <+ПflO'ПGwJrG hшui4wOr2Gbrir, WJGщbu t1 
<+Пf16ПGwJrG hшm4wOr2Gb11f1 JПLf1WEШ0!.JПLfl qПLJ<+r l.1rol..i. 1+6wJrG 
4wщr ш114WJПLpJПLG l'}l:iЩEПLl.1: 

Pwqйw4� 4n11buwgf1WJf1 t+ПJ10'W4�9(! hШ2ЧWJ14l\.ПL l.1 t hbUlL.JWL 
pwGw�L.nl./.' 

R 1 
= Гrf =�1- cr� 

у 
Х1Х

2,,,.,
Х

к v� cr2 '
Пf1LПl:i'1.. R-[! pwql.1w4f1 4п11buwgf1шJf1 t+Пf10w4rgG t, 

82-(j' [!ULП pwqi1w4r 11b1+J1burwJr hWЧWUWflйW(j hwzi.{Шfl4-
ЧWO'' Wf1f\.JПLGEWJrG hwm4wGr2r LПbuш4wG шr,<tbыGbrir 
11ruщb11urшG, 
о�т -G' l.1Gwgnri11wJrG 11ruщbr,urшG, 
cr2-(j' Wfll'}JПLGEШJrG hшm4шGr2r [!G11hwGПLfl 11ruщbriurшG: 

Uri111ntGEWJrO (у) L. bfl4ПL <+Пf16nGwJrG hшLП4шGr2Gb11r (Х1, Х2) 
l.1r2L. 4wщr ubr,LППL PJПLG[! t+GWhWLПbtПL hwйWfl pwql.1w4r 4nnbUW­
grшJr 1+nri6ш4r90 4шribtr t п11п2Ьt' 

..-------

R - r;x, + r;x2 - 2rух,Гух/х,х2 (7 .ЗЗ) у/Х1Х2 - 1- Г2 х,х,
pwGш�L.nц,, Пf1LЛl:ir1.' Г-[! qnL Jt+ШJrG 4п11buwgrшJr <+Пf16w4rgGb11G b(j 
hwLП4шG�2Gbrir 1.1r2L.: 
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Ршqошlф чnnbuwg),шJJ, q.п116шч\19[! чшribL\1 t hшzцwriчbt' oq­
iлшqnf16bLnt.l. qnLJq.ШJ),G чnnbuшg),wJf, (Гij) L. nbq.pbu),ШJ), UIЛШU· 
1'\-Ш(11ЛШQЦШО Oшuzmшp), (13i) q.ПflOШl.j),gubfl[:( 

к 

Rх1,Х2,-.. Хк : �Р1Гух1 + Р2Гух2 + ... + 13kryxк L Pryxi :
i=1 

Ршquшц), чnпbuшg),шJf, qn116шlt'19r! фnфntutlntu t 0-),g uf,u1L. 
1-f, uwht1шuutrinL1Г О � R � 1:

tpb R-[! oqlЛПLU t 1-)1, GzшGшчnц'i t hwiлцшGf,zubrф ot,oL. qnJПL·
PJПLG шGf, utr11л Lrшщ, nrifl tutлntpJntG[! ub6 t: 

Uшцшцwрf,ц_ qf,mшriчшuub11)1 '11:iЩJ;?Пll} 1./nnbuшg),wjf, qnr6wч­
g), ш11dЬр[!, nrщbu 4шGnu, 1шф),g шtf.bt/1 t ub6шGnLt'i: 

nriщbuqf, qGшhшtntJ.)1 Wf1ГIJПLUJ?Шj)1G (UПf\.ПLШЧП[1ЦПfl) hwt.nчш­
(jj,z), [!Gqhшunt/1 IЛWU1ШUПLG[!' чшtutJ.ш6 qnr6nGшJf1G hшmцшuf,2-
(j!:;11)19, ршqошчt1 tinnbuwg),шJJ, qnr,6шцgf, ab6nLpJnLG[! бzqrrnt.l.nLO
t hbtлuJWL ШflLПWhWJIЛПLpJWU h),uш(i tJ.r,ш' 

R - 1-(1-R 2 ) n·-1 7 34 у/х1,Х2, ... Хк - YfX1X2 П-k-1 ' ( • ) 

nrmbri' R ·(! бzqrt.ntJ.щ6 u2wuш4ntpjnLG(j t, 
П-[!' 11),mшrtintuGЬrФ р),ц[!, 
k-G' qn116nfiшJj,fi hшmцшGj,zGbrф p)ltl[!:
Ry,x,xz -), бzq.r,LnntOQ 1)1 ЧШU1Ш/1ЦПLU n�k � 20 ЩШJUwCij,

11Ьщ.ешu: 
Ршquшцr, цnпtuшg),шJJ, q.nr6шчg)1 G2wGw4шL/1ПtpjПLGQ цwrb­

Lfl t umnщbt :ЬJ,zbr-UGt:щttinrll F-hшJtnшGJ,zf, hJ,uшG tl.rш. 
1 R2

Fp = 1 
2 

� 
у/Х1Х2 ) : 

(7.35) 
-- -R2, 
П- 3 УХ1Х2 

PwquwL{\l цnпbuшg),wJj, q.nr16ш1.tg)1 n1 GzшGшчшLflПLPJШU oш­
u),(i ЦШflЦШ6[! [Но: R:: О] cttuuнJ.ПLO t, ЬtэЬ Fp >Fкр (а, V1= 2, v2

=n-3): 
Pwquwцf, ltnntuшg),wJJ, q.nrowtigt, L\_umшhbL)1 uшMшuGtrФ 

q.GwhшLnшoo цшшшrtlntu t hbtnliJШL ohntl. R-f, ot6ntpJntG(! hwtJ.ш­
uшrbgtJ.nLO t Z ob6nLpJWU h\1щЬ11рn1)1ч mш(iq.bGut,(i' 

. 1 1+R nf1tnbfl Z = 21n 1 _ R:

R =thZ, 

Z-)1 (!шztuuшG tuшnц}JntG[! unm t Gnruшl pшztuuшuo' 
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- 1 1+R R 
z =2 tn 1 _ R + 2(N _ 1) atio\lu шrctьpi, Li

oJ = N � 3 qt,uщьriut,шJ\1 q.bщpnto:
1btnhwpшr,' {-ta2 < Z0 -Z < tcr2}=q>(t): 
UJutnbqt,g' Z-tcrz � Z0 � Z + taz, Z1 == Z - taz, Z2 = Z + to2: 
�UU'\ Ъt,2trti Z·ohшфn\ш:iшu шrunшшцt,' qmunLU bUJ,? R-'1 uzш-

uwцntt}JWU l\.bn\1G h umnnt,G uшhuшGfibrч:!' R1 < R < R 2 
OrфCiшti' Шl'\JПLUШ\.j 7.5-\1 hwzчшfll.JWJf,U tлtl.JшtGbnntJ.' nrnzbGы 

ршquшцt, цnпbuшgt,шJ\1 q.щ16ш4'19r:! L. 11rш utuшш: 
UJ11. CiщшmшцntJ. nrnzbCi.Q CiwL. qntJqWJ\1G чnnbuwg\1WJ\1 q.nr6ш-

4\1gGbf1[!' чшщ\1 ubrtnntpJШU wuшtiбwCi[I, WfllЛWrJ.11ШUЬ?ti wrmw­
'1[1ПtpJWU, Щ12hhrpшфn\\JwJ)1G щшrшщnчщt, Li wztuшi.лwupшJtiCi 
ui.лшct), ut,2L... 

550.61 14 · 39.4 197.46 5 39.4 
Гух,= 2.646·0.5 -o.74B;ryx2- 1.183·0.5 О.Пl; 

� = 67.6-14-5 --0.767:Xi)t.z 2.646 · 1 .183 
чnпhuшgtiшJJ, q.nr6wl.Jj,gGtrti чЬfltПL6ntpJntG[! gntJg t и1ш1)1u, 

n(l Wfll.ЛШ'1(1ШUJ:?!i li u\12hb[1pWфnf,.1шJ\1G ЩШf1WЩПLf1'1Gb[1)11Лl.i.ПflПL­
PJШU ut,oL. qnJntpJntG ntGJ, ршgшuшцшG ubrm цnпbuшgt,nG цшщ, 
\шц wrшшqrwup\l WJ1U1ШrJ.f1ПtpJwG L. шrmшqгiшtiwG umwdt, u),21.i.· 
11-rшцшG ubnm 4шщ: 

OntJq.wJ),G цnпbuwg),wJ\1 q.nr6wl.t)1gGbr\1 wq11bgntpJntG[! wr­
rJ.JntGpшJt,G hшmчwut,zt, Ц/1Ш Ш(1tлшgnLL\.ПL0 t Пi Lit,ШJU hbmwqnm­
ц_nr1 qnr6nGGbrnц, WJL Gw'-1 ШJL qnr6nGGbrntJ., nrшuв zbli [!U'1· 
q.rltLl.ш6 q.nr6nGшJ\1G un11btПLO: 

Pwquw4'1 4nnЬuwgt,wJ'1 qnr1owцt,gn nrinzц_nto t (7.33) pшuw­
�Li.ntJ.. 

(-0.748}2+0.777 2-2(-0.748 )0.777(-0.767) � 
Ry1�x -== ( ) 2 =v0.6597=0.8122 

2 1- -0.767 

n-k 10 2 8 -
k
- ::::-

2
-

= 2 4 < 20 ЩШJUШU\1 l)ЬЩЕПLО ЧШLПШflЦ.ПLG t

UIЧJWL ЧППbUWQ�WJ\1 q.nn6ш4g), бzq.ptnПLO[!. 

R. - 1 l1 R2 ) n-1 (j .:,.1 ., у/х1 ,х, - - \ - ytx,.x2 n - k -1 рш ШuuПч.,
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R
y1x х =�1-{1-0.8122) 10 -1 =.J1-о.4З75 =.J0.5625 =0.75:

1• 2 10 - 2-1 
Uu,nщl::iue pwqLiw4r 4nnl::iuwgrwJr q.n(l6W4gr u2wuw4wLrПL­

JЭJПLU[! :Ьt121::iJ1-UUl::iqb4n(lr F-hWJU1Wur2r oq.GntpJWLip (7.35 pw­
uw�La)' 

-
-
2

1 ·0.812 2 

Fp _ 1 _
( 2) 

= 0.5 · 0.6597 = 0.33 = б 79 .

10-3 1-0.812 }·(1- 0.6597) 0·0486 . .

чnnl::iuшgtiwJr q.n(l6W4gti ni u2wGw4w1rnLJЭJWG LiwurG ЦШ(l-
4ш6[! d'fuU1ЦПLl1 t, eшGti П/1 Fp = 6.79 > Fкр = 4.74 (а= 0.05, V 1 = 2, 
V2 = 10 - 3 = 7): 

nJlnzbue R -r цuu,whl::iLrПLJЭJWU uwhLiwuGl::i(l[! Q.LfuWЦП/1 hwl1w4-
gnLpJnLGПLl1: UJ1111bщ.Qntl1 ЦULnWhl::itr hwцwuw4шGnLJЭJПLGI} 4trGr' 

v = 0.95 (а= 0.05,v = 1 - а) tv = 1.96 (hшцЬ1цш6 1) 
R=0.812 Z=1.127 

O'z =� 
1 =�

1 =0.38; -1.96 · 0.38�Z 0 -Z�1.96·0.38 
п-3 10-3
-0.745 $ Z0 - Z $ 0.745; Z1 = 1.127 -0.745 = 0.382

Z2 = 1.127 +0.745 = 1.872; 0.382 < Z < 1.872:
CuLn :Ьtlzbfltl Z-lilawLf,nfunLJЭJWG wrunшш4r (hшцЬ1цш6 6)' 

utлшgцщ\1 t 0.36 $ R � 0.95: 
4nnbuwgf1wJf1 rQl').bguf'I hw2it.wf14(!: U(lLnW'1JlWUJ2r, ЩW(lW­

ЩПLJ1'1tl la ULnwd'r LirOla 4nnl::iuшgtlwJtl 4шщr UbflLnПLJЭJWG q.GwhwLn-
11wG hШLiW(l oq.LnWQ.П(lOl::iLПЦ Wl'lJПLUW4 7.6-r LnЧJWtGb(l[!. hШ2Ц.W(l-
41:iGQ [!Ur].hШUJlW4WG 4nnbuwgrwJr rG11b.J2U[! hbLnlaJWL pшGw�Lanц. 

0'2 
R = 1 - у-у ;,х2 :

О'
у 

UJr]. Gщwmw4nч 4wql1ЬG.12 LflWQПLQr! wrunшw4 (mb'u Wf1JПLUW4 
7.8). 
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UrunLuw4 7.8 
(!Ql').hwQnLf1 LL йQwgnf11').WJf1(i rJ.f1uщb11uf1wQb11'1 hwNwri4D 

= c:J 
c:J 3 С' с" QI 3 с:. с:. с: .:::, ..2. с:. 

D D -:,' 3 с: .. .::r 

.:::, .:::, � 2' -5- с: 3 -t:) 
с:. с:. 3 3' § 3 

,wzitшri�wJ�Ci 1ЛЧJWLCil:i11 с: 35-:, 3 3 CIL 3 
3 

5 
3 3 fs Е3 5 :::, 

С1. ,С со с:. -g_ 3' с:. 
3 

у х, Х2 у-у (у-у)2 

Ух1х2 У-Ух1х2 (у-�)2 у-9., ••
у 

1 39 19 4 -0.4 0.16 38.841 0.159 0.025 0.004 
2 36.7 15 3 -0,7 0.49 38.912 -0.212 0.045 0.0054 
3 ... . . . ...

4 . . .  ... .. .
5 38.9 17 4 0.5 0.25 36.961 -0.081 0.007 0.002 
6 ... ... . . .

7 . . . . .. . . .

8 . . . . . . . .. 
9 40.4 10 7 1 1 40.098 0.302 0.091 0.0074 
10 39.5 13 5 0.1 0.01 39.470 0.03 0.0009 0.0007 

CCin. 394 140 50 2.5 394 0.649 0.0814 

U�o�Ci 
39.4 14 5 0.25 39.4 0.0649 wndl:iD 

'-lnnbuwgtiwJti rG11Ьeur hw2цwr411wG hwl1Wfl Gw/1Jwщbu hш2-
ЦШJ14Ч.пt11 t [!GqhwGnL(l 11ruщbJ1urwG' О'�' La LiGwgn(lr].WJrG'

cr�-Yx,x2 
11ruщbJ1urwG.

cr2 = Z: (y- yf 2.5 == 0 25 У n 10 · 

cr2 _ = Z:�-9x,x} = о.849 =О 0849 .
у-ух,х2 n 10 . . 

'-lnnbuwgrwJr rG111:i.EUI}. R = 1- ОО���9 =.J0.6604 = 0.8126:
Pwql1w4r 4nnbuwgrwJr q.n(l6w4gr la 4nnbuwgtiwJr tlG111::i.Eur 

wrd'ЬeGЬrl} (0.812 La 0.813) Ч.4WJПLLi bG, П/1 hwu,4wGt12GЬrФ Litl2La 
q.nJПLJЭJПLG nLGr UbflU1 4wщ, ru4 ШJ11 q.n(lOW4tlgGbrtl Lir2La 2Ь11.ц_w­
OПLJЭJПLU[! Фnefl t 0.001-tlg, Пfl[! hWULnWLnПLLi t GrwGg i1t12La q.6wJtiG 
4wщr Wl24WJПLJЭJПLGI}: 

111:iq.(lburwJr l1n11Ь1r· Ух1х2 
= 39.335-0.07х 1 + 0.209x2 -r hwl1w-

щwu,wufuwGnLpJwG (w111:i4цwu,nLpJwG) q.GшhwmnLl11} 4wmwJ1i.J.ntl1 
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t �tфzbrф F-hШJIЛШ(фzt, OQ.UПLpjшйp: UJ'1 UЩШIЛШЧПЧ. uшtuшщbu 
П/1П2ПL11 b(i Q.П/16ПUШJt,u 11t,uщb11ut,шu' 

а? = cr
y
2 - cry

2 -у· = О.25 - 0.0849 = 0.165 Ух,х2 х1х2 
cr� 1 F.- Ух,х2 

n-m_ 0.165 0-3_6 8 .
Р -cr2 • 

· m-1 - 0.0849 'з'="'1- · ·
У-Ух,х2 

Fкp -t, Шf'l.JПLUШЧШJt,G ш11<tьт::!' uzшuшчшLt,ПLpjШU йшчш1111шчt, 
а = 0.05 l..r. шqШIЛПLРJШU шumt,бш(i(ib11t, V 1 = 2, V2 = 10 - 3 = 7 
11ЬщрПLй hшч_шuшr t 4.74 (hшч.ЬLЧ.Ш6 5)' 

FКР(а = 0.05, v1 = 2, v2 = 7) =4.74: 
!2шut, п11 Fp > Fкр(6.8 > 4. 7 4), u2шuш4nLl1 t 11bq.11but,шJt, hшч_ш­

uш11nLй[! uzшuшчшLf1 t (ш11Ь4ч_шm): 
Ршqйшчt, nbq.11but,шJt, hшч_шuшrйшu щш11шйЬm11Ь11t, q.uшhw­

mnLй[! чшmшrч_nLй t UmJnщbumt, t-hw1mшut,2t, oq.uПLpJwйp' 

ta a1crx1K 
·
.fn-m-1 = -0.07·2.64в.j1-(-Q.76Tf �10_3_1 =

1 cry� 1-R�1�x
2 

0.5)1-0.81'22 
=-0.998 

ta = 
О.209·1.183�1-(-0.767)2 

. .Jв=1_332:
2 o.5 .J1-o.a12 2 

uzшuWЧWLf1ПLPJWu 0.05 йШЧШ/1'1WЧf1 l..r. 6-t, hШЦ.ШUШ/1 wqшmnL­
PJШU шumt,бш(i(ibrф 11ЬщJ;?ПLй' hШJIЛWut,zt, wrunшшчw1t,u шrctbp[! 
hшч_wuшri t 2.447 ( tкр(О.05, v = 6) = 2.447) (hшч.ЬLЧ.Ш6 4): 

!2ш(it, П/1 tp < tкр, U2ШUWЧПLl1 t' 11bQ.f'lbUf1ШJf1 hшч_WUWf'lйШU а1 l..r. 
а2 щш11шйЬm11Ь11t, uzшuшчшLf1ПLPJПLU[! 4wu4ш6bLf1 t: iJ'Jшmбшщ:( 

П� 111:i6 РЧ.ПЧ. '1f11ЛШГ1ЧПLйuЬ11u bu. 11f11ЛШ/1ЧПLйuЬ11t, рt,ч_[! щЬmр t q.b-
11шqшugJ, щш11шйЬmrЬ11t, pч_t,u шnuч_шqu 6 - 7 шuq.шй, ш1ut,ueu· 
1.ЛЧJШL 011t,uw4nLl1 11t,mш114ПLl1ub11t, рt,ч_[! щЬmе t 18 йt,шч.п11t,g 
ч,п1211 atiut,: 

Ршqйшчt, чnnbuшgt,шJt, q.n116ш4gt, uzшuшчшLt,ПLJ}JШU q.uшhш-
1.ЛПLй[! ЦШLЛШ11Ч.ПL11 t U1ЛJПЩbumt, t-hШJIЛШut,zt, oq.uПLpJШйp" 

tR 
RYx,x2 .fn-m-1 = О.812.)10-з-1 =5.85:Ух,х2 1-R2 1-0.8122 

Ух1х2 
tкр(О.05, v = 6) = 2.447 (hшч.ЬLЧ.Ш6 4): 

J2шut, пr tp > tкр, uzшuш4nLl1 t ршqйшцt, цnnbuшgt,шJt, q.п116ш-
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Чf19[! u2шuшчWLl1 t: 
'1b1Лb/1'1t,uшgt,ШJt, Q.П[16ш4t,g[!' 0 = 0.8122 = 0.6597, gПLJg t 

IЛШLt,U, пr Шf'IIЛШ'1/1ШUblt, IЛШIЛШuйшu 65.97 %-[! ршgшmrч_пLй t 
ubrhb11pшч,ntuшJt,G щшrшщnL/11111 l..r. ш2tuшmшueшJt,u umшd't, mш­
mшunLйnч_, t,uч 34.03%-о' ШJL qлr6п(i(jЬ11пч.: 

Uщ11пeut,йшgt,ш1t, t1t,2t,u utuшш • Е = 0-�� 14 
· 100% = о.8% ,

П/11ЛЬ'1 L У - Ух,х2 = 0.0814:
у 

l.fnntuwgt,wJt, tiwuuw�t, q.n11ow�ftgut;110 puПLpшq.rnLй bu х, 1..r. 
Х2 Ь/1ЦПL hшmцшut,2Gb11t, йt,21..r. Ь11ш6 цшщt, ubflLЛПLpJшu шumt,­
бшG[!' йuшgш6 (k-2) q.n116nuwJt,u hшmцшut,2Gb11t, hшumшmnLu 
Wflcfbpubflf1 '1ЬЩрПLй: bupW'1flbup ПLubup bflb_p' Х1 , Х2, Хз Q.Пfl-
6nuwJt,U hwmцшut,2ub11, nrnug йt,21..r. q.nJnLpJnLG nLGt, цnnbuшgt,nu 
ЦШЩ, '111ШUg qПLJQ.ШJt,u ЦПnbuwgt,wJt, Q.Пf16w4t,gubr[! uzшuш4buJ;? 
Гх,х2 , Гх,х3 

, ГХ2Х3 ; ЬрЬ Q.ПJПLPJПLU ПLut, UOfllЛ цшщ Х1 1..,. Хз, Х2 1..,. Хз 
hшm4wut,zub11t, йt,21..r., ЦШflbtf1 t bupШ'1f'1bL, П/1 UО/11.Л ЦШЩ Q.ПJПL­
PJПLU ЦПLuЬuш Gшl..r. Х1 l..r. Х2 q.п116nuw1t,u hшmцwut,zub11t, йt,21..r., t, 
hшzt,ч_ WJU pwut,, П11 X3-hwm4wut,z[! йt,шd'шйшGшЦ шq11nLl1 t х1 1..,. 

х2 hшmцшut,2ub11t, ч.11ш: UJu 11ЬщрПLй щЬm_р t q.mubL х1 l..r. х2 -t, йt,21..r. 
цnnbuwgt,wJt, чшщ[!' ршgшnЬLПЧ. xз-hшmцwut,2'1 wq11bgПLpJnLG[!: 

UJ(j q.п116шцt,g[!, Пf'IПLй pwgw11ч_ПLl1 t йt,WJU йЬч q.nr6nuw1t,u 
hwmцwut,zt, wq11bgПLpJПLU[!, ЧПtЧ.ПLй t w11w2t,u чwrq.t, йшuuшцt, 
цnnbuwgt,wJt, q.nr6ш4t,g: Cu11hwunLr IЛОU.QПЧ. wnw2t,u чшriq.t, цп-
11Ьuшgt,ш1t, q.п116шцt,g[! ЦШ/10Lf1 t ubrчшJшgubL hbLЛl..r.JШL mЬuыпч.. 

r _ r1.2,з ... ,k-1 -r1,k,з, ... ,k-1 • r2.k,З, ... ,k-1 1,2,3, ... ,k - /l 2 У. 
) :v ,1-r1,k,з ... ,k-1A1 - rfk .з, .... k--1 

Ь11р У Шf'111JПLU.QШJt,G hшmцшut,z[! чшtuч.ш6 t q.n116nuш1t,G' х, 1..r. 

х2 hшmцшut,zubrt,g, цn11buшgt,ш1t, йшuuшцt, q.n116шцt,gubrt, hш2-
ч.ш11цt, pшuшdl..r.bfl[! [!U'1ПLUПLl1 b(j hbml..r.JШL IЛbU.Q[!. 

(7.36) 



U11w2tiG 1'].bщ,enLt1 pwgw11чnLt1 t Х2 q.щ16nGwJtiG hwmLjwGtizti wq-
11tgnLpJnLG[!, Ь11ч11n1щnц1' x,-tiG[!: 4nnbuwgtiwJti Q.ПLJqwJtiG l..t. t1шu­
Gшчti q.nrioшчrgGbrФ OzшOшLjпtpJnLGGb('I[! U1ШГ1РЬr�чnн] bG: flПLJ­
qшJtiG qn116шцtig(! pGntpшqrintt1 t ЧШЩ[! hшmцшGtizGbrir ur21..t.' 
hшzчti !Ш11GЬLПЧ 1Юшgш6 hшmLjшGtizGbriti ШQ.1'].bgntpJПLG[!, tiuч 
uшuGшцti q.n116шцti9[! hшzчti t ш11GnLt1 Gшt... t10шgш6 q.n116nGGbrф 
Шl1ЦШJПLpJПLGG ПL шq_11bgnLpJПLG[!: 

4nnbuwgtiwJr t1wuGшLjr q.n116шLjtigGb11r GzшGwl!wLrПLPJWG 
ULППЩПLtШ ПL LJ.umwhbL!'1ПtpJW0 t1'12ШЧWJEr hШZЧШf1Ч[! 0t1ш(j t

qПLJqшJtiG LjnnbuшgtiшJr hшzчшriLitiO, t1'1шJG ШJО mшripb('IПLpJшt1p, 
nri ШQ.ШLППLрJшG шumrбшGGb11r Prчl:!' v = n - k -r. П[1LПbf'l k-G 
uшuOшl!r цnnbuшgrшJr qn116шLjg'1 LjшriqG t: 

UшuGшчtt Ljn11buшgrwJ'1 q.n116wLjg'1 GzwGwчwLl'tПLPJШG UUlПL-
qnц'i[! ЦШLПШГIЧПН'i t hbU11..t.JШL pшGш()l..t.nLJ.. 

ЬрЬ' 

t . - ryx,tx2 � 
( ) . . n - ,

р ух, /х2 - / 2 

\11-Гух,/х2 

tpl.. I )- Гух2/х, • ..Jn - 3,\УХ2 х, - I 2 \11- Гух2lх,

�Р(ух, /х 2р tкр (а = 0.05, v = n - З)

\tP(x,x 2 /y � > tкр (а = 0.05, v = n - З)

1 tp(yx 2 1 х,) 1 > tкр (а = О .05, v = n - З) ,
GzшGшLjnц'i t рЬr�чшо q.nrioшч'1gGbГ1[! GzшGшLjшLl't bG: 

uzшGшLiшLtt йшuGшцtt Ljn11buшgtiшJ'1 qnriowLjgl't чumшhbL'1 t1'1-
2wчwJ.e(! ЧL'101'1' 

Z' - tv1 n 2 4 � Z � Z' + tv� n 2 4 :
Oq.tлt\.blПЧ :lфzb11'1 Z-dt...шц1ntut1шG Wl'\JПLUШLjrg' uuiш0nLt1 bG.e 

LjnnbuшgtiшJti q.n116wl!'19[! LJ.uLПшhbLl'i t1ti2wLiшJ.entt1: 
011tiGwLj' Wl'\JПLUWLj 7.6-'1 hшzчшriчшJrG LПЧJШLGbrinч nrinzbG.e 

t1шuGшl!r 4n11buшgrшJr qn116шLjrgGbri[!: 4n11buшgttшJ'1 Ljшщti ub11-
LПntpJntGG шLJ.bLl't бzq.ri'1tл q.GшhwtлbLПL hшt1ш11 hwzчw11LiчnLt1 t 
uwuGwLitt Ljnnbuwgl'twJti q.nrioшцtigGb11G [!Utл (7.36) ршGш()t...'1' 
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г. _ -О.748-0.777(-0.767)
ух,/х2

-
� [1- 0.7772][1-(-О.767)2] 

=-0.38' 

_ 0.777 -(-0.748) (-0.767) 
Гyxz

lx, -� [1-{-0.748)2][1-{-О.767}2]
= 0

.
48, 

-0.767-(-0.748 ·0.777
Гх,х2 /у = = -0.445: 

[1-(-0.748)2][1- 0.7772]
UшuGwLiti LjnnbuwgtiшJti q.n116шl!r9Gbf1[! QПLJQ ьо UlWlllU. Пfl 

pwGLJ.nriGbriti wztuшLПшGышJrG ULПшd"r Wql'].bgntpJПLO[! ШГ1LПШ­
l'J.f1WGE'1 ЧflW, ршgw11ЬLПЧ utiohbrpwфntuwJrG. ЩWf1WЩПLГ1'1Gbri'1 
LПt...nrintpJntG[!' фnыг� t, ыwG qnLJqwJttG LjnпbuшgttшJtt 11Ьщыntt1: 

UuinщbGe t1шuGwLjl't Ljn11buwgttwJ'1 qnri6wLjg'1 GzwGwчwLrnt­
pJntO[! . 

-0.38 � -0.38 -1 00548 tP(yx,1x2) = / (. \2 ·v10-3=0_925-2.6 46= 092 =-1.087;
"1- -о.за, . s 

_ 0.48 ..fi 0.48 0.48 tP(yx2/x1)- J1_0 .482 · 7 = .J1_0_2304 ·2.646= О. 88 ·2.646=1.443;

-0.445 fi -0.445 -0.445 
Чх,� 1у) J1-(-o.445f

. 7 �1-о.19в ·2.646= о.895 ·2.646= -1.з14;

tкр(а = 0.05, v =П-3 = 7)=2.365 (hwLJ.bLLJ.W6 4): 
=lbLПl..t.wpшfl, pbriLJ.ш6 РПLПГI йwuGшцti LjnпbuшgtiшJti q.nriowLjrg­

Gbfl(! Gzw0wцwl'1 ! bG: 

7.7. Ung�WLWl.fw(i bplJ.ПLJp(ibJф Ltwщf1 
ПLUПLIШwuftpiJwfi ilbpnq(ibp[! 

'-фбwLjwq.rinLpJшG Liw111..t.nriwqntJG tuGrJ.tiriGbrфg t ungtiwLwчwG 
bril..t.ntJpGbriti чrбwLjшq.riwLjw(j q.OwhwLПt1wG t1bpnrJ.ШpшGnLpJШG
uzш4nLl1[!, tiGш rJ.d"LJ.wri t ШJG Ш11ПLUПЧ, nri ungrшtшцwG pwqt1wptiч 
bril..t.ntJpGb[1 !ПLGbG ,ewOwLjwLjwG q.OwhwuiwLjшG t.. tшфuwG tЬCi bG­
pw11цчntl1: Пriщbu LjшGnG, ungttwLwl!wG brit...nLJpGbril't, l'J.ГIWGg Ljw­
Щbfl'1 ПL Liwtuчw6ntpJnLGObrф чЬl"LПLOПLpJПLG[! ЩЬLПЕ t uLjubL Ljw­
щьrir чriш�фl!Gbriti Ljwnntgntt1'1g: Litiriшnчntt1 bG WJ11 Ljwщbri(! pGnL­
pwq.rinf'l hbml.a.JWL q.riw-1>til!Gbri[!. 

«Cl'lPW>>. ШJU q11ш-1>tiч'1 oq.GnLpJw11p Wf1LПШЩWU1Цbf1ЧПL l1 bG 
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ung\lwLw4wG bJ1L.nLJpGbrф t1t,2L. bri_w6 wJGщt,ut, цшщЬfl[!, n11nGы 
nLGbG 11f\L.GnLJG tПLpJnLG[! L. hшL(_шuшг�шщЬu GzwGwцwL\l bG: 

ccl/UU7!],,. LUJ11ЛШ9ПLПL0 t ШJGщt,ut, ungt,ШLWЦШU bJ1uПLJpGbJ1\l 
чшtuL/.ш6nLPJПLU[!, ПJ1ПU!1 aq.iлnLl1 b(j 11Ьц, шnwL/_bL GzшGшцщtфG: 
UJl1 hшiлцwur2r pшgwnnLL1[! tuшtuiлПLl1 t 1Юwgw6 hшiл4wut,2Gbrit, 
l1f12L. bri_wcr 41nf\JцwtuL/.ш6'nLpJntGGbJ1(!. 

cc8шfig,,. IЛЧJШL f1ЬЩЫПL11 [!UIЛJ1ПLl1 bG Lф ыwur G2шGшцщt, 
hшiлцwur2GbJ1, nrinuы 11f\11JшGgt,g ubJ1LППJ1bG 4шtuL(_w6 b(i: 

UngtiwLшцшG bJ1L.ntJpGbrit, pшql1wq.nrianG (pwqLiwtwtftwЩ1) цw­
щbrit, ышGш4ш4шG pGnLpwq.ril1wG hwl1wJ1 4tiriшпt.l.ntl1 t цnпbuw­
gf1nG hwl1шutnb'l.ПlPJПLUUbJ1ti ubpПf1[!, ПJ1[! ht,11GL(_w6 t tnbrtb4ШLПL/.W-
4wG q.nJ16щцf1gGbrф hw2цwriцl1wG ЦJ1W: UJG hGWJ1WLI.ПJ1ПLPJПLG t

LПWL\lU 1.f1ntu4шщwцgч.w6 hшtn4wGt,2GbJ1[! tut1pшL/.nJ1bLПL, WJUЩbU 
цntL/.ш6'' hwl1wuiлbri_nLpJwG 11Ьо: 

4nnbuwgtJnG hwuwuiлtщnLpJnLGGbJ1f\ 4wnПLgl1wG ШLC+ПJ1hpl1[! 
ht,LiGL/_ПLU t GwtuGwцwG uWtЛJ1\19h iлbri.bцwiлL(_wцwG qnJ16wцt,gGbJ1\l 
wnшL/.bLwqnLJG wrнtbыutriti wпшGaGшguwG Ll.riw: UnwGaGwgL(_w6 
hwl1wшлbri_ntpJntGGbrФ hrйшG Ll.riw цwnnLgL/.nLU t «hшtfшumb,zm­
pJШIJ oшn{!J), nrif1 tПLpJnLGG wJG t, ПJ1 qnri6nGшJtiG hшiл4wGt,2GbJ1h 
ut,ot... bri_ш6 GbrihwuwutnbrtшJf\G 4шщЬJ1[! 2wm ubritn bG, f1u4 uti2hш-
11wш.лbrtшJnG цшщЬJ1[!' PПLJL: 

SlщЬцwtпч_ш4шG qnJ16wцtJgGbJ1tl hwzLl.wJ14ПtU[! ungt,ШL·IЛGtЛb­
uwцwG b("luntjpGbfltJ Lif\21..,. ЦШЩЬJ1f\ hbtnwq.w f\JПJ1WQЧ.W6 qbJ1LПLOПL­
pJШG htiu2G t: UJf'\. цwщbfln ышGwцw4wG q.GшhwrnwцшG[! LПJ1L/.ntt1 t
11f1 2ШJ1Ы qnri6wцtigGbJ1f1 hW2Ч.WJ1ЦUWG L. L/.bJ1LПLO'ПtpJWU hht1wG 
Ч.J1Ш: lunUJ?[! .ыwGw4wцwG hшmцwGf12Gbrir LПWLПWUПtl1GbJ1f1 Lit,oL. 
hшriшpbJ1w4gnLpJwG wп4шJnLpJwG qbщыntl1 G11wGg wungi,wgf\wJti, 
l.flntuчwtuч.w6nLpjШU Liшut,G t: UJU !'j.bщыntl1 цwщh q.Gwhwrnl1wG 
hwl1шJ1 4\lnшnntli bG ut, 2шг�ы gntgшGti2Gb11: 

Uuпgt,wgf\wJJ, \.1 4n(iuф(iq.bGgt,wJJ, q.nr6w4t,gGb\'I(!: oriцnt 
n11шцwцшG hшm4wGf\2Gb11r ubJ1tЛ цшщqwontpJntG[! nrin2bLnt hш-
11шn. nrinGgJ,g JПlf1WQШUiJПLJ1[! pwri4wgw6 t 11tiwJG bri4nL tul1pbJ1J19, 
цt,riwnntli bG шungt,wgrwJt, h цnGmf\Gq.bGgt,wJf\ q.nJ16wцtigGbJ1[!: 
чшщJ, ntuntl1Gwuf1riuwG ctwl1wGw4 pLl.wJtiG GJntp[! Gbri4шJшgL(_nLl1 t
qnщшцg11шG wr}Jnшw4Gbriti 1.Лbuem.t: 

,ш2L/.шriцt1шG hwl1WJ1 4щqliПLLi bG Ш11JПLUШ4, ПJ1[! 9ПLJ9 t tЛШLhU 
цшщ[! ь11цnL шJGщtiur trihnLJpGb11r t1tiot..., nrinGgf1g JntriшышG1.1ntJ1[! 
WJL[!GmriwGewJf'JG t. w1utiGeG' pшri.цwgшo t hшm4шGf12� tr4nt' 11J,­
ojшGgf1g ПJ1ШЦШЩl::iU LПWJ1pl::iJ1L/.ПI']. ШJ1dl::iЫGl::iJ1f\9 (ОJ1�UШЦ' LШLI.-L\.WLП, 
ШJП-Пi u ШJLU): 

192 

UI\.IПLUW� 7.9 
Uungt,wgt,шJJ, LL Lf n(iLПt,Gq.b(igt,шJJ1 q.nr,6-wift,g(ibpf'I 

hwzt(wp(ttiw(i Wl\)ПLUW{t 

Qщ16шцt,9Gbfl[! hw2ч.wriццntl1 bG hb1.ЛuJШL pшGwahbJ1n4. 

• шungt,шgf1шJti' К =ad-bc.
(7.37) а ad+bc. 

• цnGmt,Gq.bligt,wJt,' Кк = ad - Ьс 
. (7 38) 

.J(a + Ь)(Ь + d)(a + с)(с + d) · 
чnGiлt,Gq.bligt,шJt, q.nri6ш4\lg[! l1\12tn 41nщ1 t wungt,шg�wJt, q.nri-

6шцgt,g: 
4шщ[! hwl1шriцnLl1 t hwutnwiлцwcr, ЬрЬ' 
Ка .с 0.5 цwtJ К"� 0.3: 
OritiGшц' ЦШLПWJ1L/.bL t ungrщшцwG hbuiwqnuintpJntG, nrф WJ1-

t1JntGыGbJ1[! pGПLpwq.ril.[nLl1 bG hbiлl&JWL LПЧJWLGbrinц (tnb'u wrunt­
uw4 7.10). 

1 

UrtJПLUWLf 7.10 
Ungt,WLWLf WCa hbLПWCf.ПLППL�JWG W(11}.JПLClp(jbp(! 

Uщwhnфl.шo b!i 
Ш WIЛШ!i П lф(i ССщшйliQ[! 

Qпh tlili �[1Ыig 
UI 'JШIЛШ(i 

270 

30 

80 350 

120 150 

nrin2bGQ шungtJwgt,wJ/1 h 4nGtлf,Gq.hGgt,wJ/1 q.nr6w4tigGbJ1[! ш2-
f\JwtnwGыnL1. wщwhnl\.цшcrnLpJwG L. ul:щt, L1f\2L.. 

К = 270 · 120 - 30 · 80 _ 30000 _ ·
а 270-120+ 30 ·80 - 34800 -О.Sб'

К = 270,120-30·80 30000 _ 
к .Jзоо. 200. з50 .150 sв100 - 0·53 ·

Utnшgt.1.ш6 Q.nf16wц\lgGbJ1[! hwutnш1.Лntti bG hbtnwqntлцnri_ hwlll-
4шCat,2(ibJ1ti 11f10h 4шщt, q.nJntpJш[i шn4wJПLPJПtG[!: 4nGtnt,Gq.bGgflш­
Jr q.nri6ш4t,g[! РПLПJ1 11ьщыЬf1ПLU фnщ1 t wungtiшgflшJ/1 q.nri6ш4g\lg 
L. LПЩ\lU t цwщr UbJ1lЛПLpJw(i шцЬL\1 чшriчшGt,2шJt,(i q.GwhwtnwцшG:

bJ1p nriw4w4wCi hwtл4wGf\2CibJ1f\9 JПLJ1ШJ2WU1.JПLJ1[! ршr�.4шgш6 t
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1 · a b a+b 
I C d c+d 
.... I __ a_+_c __ ~ ____ b_+_d ___ ___._ ___ a_+...;b_+_c+__..;;;.d __ _, 

zt!! R ~ 
Sqwllw1111 

Qnh bCi ~rhlig 
wzf!!w111wCi,eng 

7t oha 
Clini,ulll:iG!L _ 300 200 500 



Ь()ЦПtu/19 WЦbL/1 tudpl:if'/19, WJIJ l}l:iЩpПLl.1 ЦWЩр UQfltЛПLJ:)JШU q.uш­hШtMiш(i hшuwl' ЦШflbL\1 t 4/1riwnbt t11/1riunG<JnLЩ()Пl././1 L/lntuqnL­Щ,1.1494.wontpJшG q.nf)oшчtigu (mt:i'u шruшuw4 7.11): Uщ q.nr6wц/1gubГ1[! nr,n2цпtu bli hbrnuJWL pшuwounц.

J 

(р2 Кп = ; Кч "' 11 , (7.39) v\K1 -1Хк2 -1J 
ПfllЛbr( К1-[! w11woJ1u hшmцwuJ1zn (tuopbrф) Шf1dljj�Obrft PMG t,К2-[!' Ь()Цf'1Пf'1'1 hwm4шu/12/1 (tul.1pl:ir,J1) Шf'ldbe(il:if'l/1 P\lL/.(.1.<р2 -G' фntuqnщwцgt/.ш6nLpJwu gnLgшu/120: <p2-fi nf1nzцnн1 t Пf1ЩЬu wrunшwцt, wubu t1.шuqш4p hшбшtuш­. цшfintpJш(i ышпшцnLu/1ul:if1/1 u hwt.Swщwmwutuшu UJntuw4J1 ш1ЛП11/1 hшбwtuw4шuntpJщ(j W(lUlШIJf\JWLUb(l/1 hwpwpbflПLJ:)JПLUul:i(l/1q.nLl.1Шf'l/19 hщ(jщ6 111::iц' 

2 
q,2 ==.r�-1. (7.39.1) nxny 

U111щuwц 7.11 Фnfuqntq.wцgL{wontpJwCi q.npowцgp hwzt.\.wpцtiwr, od'w(ia,.wцW'lJПLUWЦ 

��-· 
1 11 111 Cfi11шl1bu[! 

1 
Пхv ny 

11 

111 
n" 
ny CGqшdl:iG[! Пу Пу Пу п 

n(lpwG �nLщpnl(/1 u tJlt,runut, Фntuqnщwцgцw6nLpJшu q.щ16ш­l.фgGbrч:i t1n111 ьо 1-/10, ш1uышu 4шщо ubrrn t: Cuui odwuqшц шrunшшti/1' L/1ntuqnщш4gL(ш6nLpJшG q.n116ш-4/191J ЦWf'\l:iL\1 t hwzl(ш11цl::it 
2 2 

L Пху Lnxy

1 + qi
2 

= L � = L � pwGwolint.J.:
Пу Пх 

On\'JOшl.( 4шшшrL(ЬL t o(imnш(ipшJt,u hbmшqnmntpJntG wpmw­l'J.f'\ПLpJwG ЩWJtiwШibpJ, L/1nL/1ntuuш(j Шql'}.bgпtpJw[j 1.а Ш(ltлWl}(lПL­PJntunti1 w2tuwmnri pшGl(nrш4wG Ltntbцmt,l(J, L/1ntuhwpwpb(lnt­PJПt(Шl:i11\1 Цbf1шpbflJWt: �шnguш(i bG bGpшf14t/.bt 250 pшut.{n11:UflqJntGpGl:ip[! Gtif1ЧШJшgt{w6 l:iG wruшuwц 7.12-ntй:
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Urunшwl.t 7.12 
(!(i 0RWJf10 htiU1wqnU1ПLP,JWU Wfla,.JПLURUb(II! U1(1W 

4n,bl.li.n itlnLй 1./lnh.JhwnwobnnLQ nLGllbnn 
Uf'ltЛWJiflПLJЭJWU ЩWJйw{iubf1[! Uupw- C!UflW-Lwit Pwф.llflWfl Llwnwn t'lbun 

=\W\\ШЩWU\WU\\JWUnll.l t 30 20 10 60 
! шwhшu9ubnh(j

Пt tf111Lt t hшt'lwщu.н.nwutuш(jnLt'I 25 50 15 90 

::.ii, hwйшщwt.nwuj'UшбnLi.'I 10 40 50 100 
I CGl)шob(i(! 65 110 75 250 

tf/шhwu2t1.nta t pGnцэwq.111:iL hшmцшGtizOhf1ti . йJ,2Li Ьqш6 чшщо
фntuqnщw4g4.ш6пtpJшG q.n116ш4g� oq.GntpJwtip. 

LnLOПL\1. Сшn (7.39.1) pwGwal.i.p 
r.2 1cr-cr- 252 1cfl- 2cfl- �

+ 
4v· 

+
--

+ q,
2 

6�·65 + 90·65 + 100·65 + 60-110 + 90·110 100.110 60· 75 
152 

+�) -1 = 1.2003 - 1 = 0.2003:
+90,75 100-75 

ti' ФпtuqпщшцgL{w6nLpJwG qnr6шц},g(! [!Utл tJ1/1riunuti (7 .39) LtttiG 
0.2003 ==-J0.1669 =0.408:Кп 1+ 0.2003 

ctb ,14ш ПLU t П(1 ЦШЩ[! W(lLПШl}flПLJ:)JШU ЩШJ-UmwgL[ш6 �� eq, 
\ 4

J 
ПLb4�ti·•h фntuhш11шpb(lnLpJnLuub11nLl1Ow(i(ib(l/1 l.i J:!ШuчПf1ШчШ ЧI' 

G4
���n�q.шl.jgцш6ntpJwG qn116ш4/1g(! (!ШЛ QпtЩ('IПЦ/1 (7.39) 4t/1G11' 

- 0.2003 =�0.2003 0.316:
К - �(з -1хз -1) 2 

uzшuшцша t' ЦШЩ[! up2/1G t: 
h 6 49}, 11n-ч.pбшцwq.[1ПLPJПLUПLO q.nJПLpJПLU nL(ib(i QnLЩf'\ПL(I' qп(l ш 

4й u 
h(J 4· 'Ч\1[1 un(ip z2-hwJLПШ(iflz}, hW2ЦW(1 Ш 11ti:Pti4шg},шGb(l, 011,4, � 6щn1wu q.nf'\OШ\.jflQ[! Пf1П2ЧПLU t hbLПuJШldflongnц: Фnfuqnщw 9чШ .... 

pwuwalint{. 

(7.40) 
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-

-

I I -

---
=(- - --

=r-= 

K4 = 2 

nptnbtf x2 = n{~ n;y -1}- hwilwl'lwJGntpJWG wnwt.lbL \IlWflWOtlWO 
nxny 

hwJ\IlU1Ct\12G t. nrG o~mw~nf161.,lnu~ t pw2tuuwG tnbuwl\\1 l,lwr4wb\1 
t.1.ttriw4w~{'lwl\wO ummq.llwCi hwl1wp: !inLL4{\04.P q.np6wl\l19t! 1.tm-



i 1, 
: 

фпtuч.nц1 t О .S Кч $ 1 uшMwGGb(lntu: 
Фntuqnщwцgч.w6ntiэJw0 qnrioшцg/1 oJntu on11/1:P/lцшgj1wu· 

К:: Х -О tJ 
2 

�к1 -1хк2 -1) 
П(11ЛЬr( К1-[! WflJПLUWЦ/l lЛПl'].bГJ/1 JЭ/lЧ.Ci t, 

К2-[! • UJntGw4Gb11/1 �э/lЧ.[!, 
П-[!' l'}/lLПW(lЦПtUObГJ/1 JЭ/lЧ.[!: 

{7.41) 

011/1Gw4' 7.12 Wl'].JПLUWЦ/11.ЛL[JшtGbri[! hш2ч/1 шnGbtnч.· n11n2bO.e 
�ПLЩГJПЧ./1 Фntuqnщwцgtl,шoшiэJwO qnri6шцg/1 un11/l�фцшgj1wo·
[!UIЛ '11/111un0/1 Х:, hШJIЛШG/12/1: 

UGh11шot21.n t uшtu npn2bL' 

х
2 =J:Z: n�y -1)=250·0.2003 50.075

'1 ПхП
у 

шrictb_e[!, ШJUПLhbtnl.i. [!UIЛ (7.40), (7.41) ршОшё\1.�.Ьr�/1' фntuqnщwцg­
Ч.W6'ПLJЭJWG q.nгiowц/lgubp/l unq/1,1,/lцшg/lшu. 

50.075 50.075 ,---К
ч 

= 
250 + 50.075 = 300.075 = ..J0.1669 == o.4os •

50.075 Гso.c.f1s =JS0.075=О 316. 
2sо�(з-1)(э-1) V25ёГ2 soo · · 

чшщ[! uno/lu t: 
чшщfl qGшhшt.nuшG hшuwri wnwuauшhwt.nшц u2шuwцntiэJntu

nt0/1 f/п11t;ушg/1ш1/1 pt,ubpftш, qпpaшf/ftg[!, П(l[! huwriшtl.nrintpJntG t 
IЛШL/lU q(iwhWIЛbLПL ШJL[!GtnriwugwJ/lG nriwцwцwG 1.,. IЛШI.ПWGЧ.nl'J. 
ешGшцшцwG hшt.n4ШG/12ub11/1 l1/10L. bqwo ЦШЩ[!: 

UJll qnp6wц/lg(! hш2цш11цtl,nLU t Gbp.enG2JШL pwuwё\1.i.nц' 

г fi-B_pq 
(j z , 

у 

nrimьri· У1 L. у2 -[! tuopb11/1 u/10/1GGbriG ьо. 

(7.42) 

О'у-[!' hwtnцwG/12/1 фwurnшgj1 wrictbeGbp/1 1.i. o/lo/10 uwцw11-
11wlф 1.nw11pb11nLpJntGGbri/1 l1/10/1u J;!ШПШЦПLUШJ/10 21:irintll[!, 
p-G' шnшо/10 tuop/111WU[!,
q-{i' DГIЦГ!П(Щ tuupj111WU[!,
Z-[!' Z pw2tuaw(j wruntuWЦWJ/lU ШГ!О'ЬJ;Ш' 4шtutl,w6 p-/lg:

OpflGшц· 7.12.1 шruntuwцnto ubriцшJwgч.wo ьо шпL.шr�/1 pGш­
qwч.wn/1 ш2tuw1.nnri.Gbp/1 bцwl.1шrnubri/1' upwGg 4riiэw4шG llwцwri-
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qwц/lg цшtuч.шontpJшG ч.ь11wрЬ11JшL 1ЛL[JшtObri[!: '111шGg h/111wG 
ЧflW hwzч.wriцbug p/lubrl/lшL цnnbuwg/lШJ/1 qnp6шцj1g[!: 

UJUПLUWЧ 7.12.1 
UztuwLПnfJ.Clbpp bqwunLU10brtti чwtuL(wbnLpJnLOD Llf1PWLlw0 

йwqwp11wL1f1g 
шu 

Ч(1pПLpJПL!i 500-600 Curiшdbut:J 
550 

5 7 6 4 
::lbu unчn11bL 

4 2 1 n1hntu 9 
curiшuьou 14 11 8 5 
Lntontй. Прn2ЬО.е у1 L. у2 -[!: у1 =390.9, У2 =318.8;

__ 390.9. 22 + 318.8 · 16 13700.6 = 360 5• 
У- 38 38 . 1 

22 Cf
y =104.7, р= 38 0.58 q = 0.42; ZW!\J

.=0.3975

22 

16 
38 

р . .9. о.58. О.42 = 0.61: г 131\
8
0� �

90·�. 0.61 = О.42:
z 0.3975 . 

7.8. '-lwщt& n1 щшpшubmpwl.fw(i gnLgшOt&20b11 
Ung/1WL-1110iлbuwцшu briLintJpGbrl/1 tl.britnL6ntpJш0 [!fipшg.eшu 

hшбwtu hшг�ц t L/10ntl1 oqiлцbt 1ЛшррЬр ЩWJllwCiшцwu qGшhwiлш­
цшuGbriflg, ori/lGшц' nwuqbp/1 rnwppbrintpJшG G2шG/lg, /lu4 wпwG­
cl/10 hшt.nцwG/12Gbri/1 l.1/loL. фntuцшtut.J.ш6ntpJntG[! цwribL/1 t npn2bL 
4шщ/1 ni щwriwйb1Лpw4wO qnrioшц/lgGbp/1 oqOntpJwup: SL[JШL 
qnp6шцj1gubri[! hw2ч.wг�цч.шй bG щшJuшfint/., nri ntuntlluwu/lptl.nri. 
hшrnцwG�zGbp[! bGpwriцt./.tG pwztuuwo iлwppbp 011b09Gbri/1: b11цnt 
(х L. у) hwtn4wG/12ul:irФ u/loL. п1 щшpшuttn11w1.tшu цшщ/1 щwpqw­
qntJG qп116шц/19[! :Ьbtuubri/1 цnnbuшg/lwJ/1 qnriowц/lgu t: ={шzч.шг�ц­
йшG h/ll19ntU [!UЦWO t Пt рЬ х 1.,, у hwtnцwu/12ubp/1 pшgwrё\w� Wfl­
ctЬeubri/1. WJL f1(\ШUQ U/lo/lG/lg ntfibgш6 2tщntl.1ub11/1 hwubl1шtлl1шG 
uцqpntG.e[!: 

Q.n116Gwцшuntu :ЬbtuObrФ q.n11owL1gti oqiлwqn116nLU[! h/11.1Gt.f.ш6
t ШJU bGpШJl.ГIПL[ЭJWG t./.riw. nri фnriaGшцwG hwtnцwG/12/1 ><i 11/loru/lg 
ntGbgw6 2b11ntl1ubri[!' (х1 - х), цpntu bG щwt.nwhwцшCi pfinLJP L. 
щbtn9 t ЩШIЛШhШЦWU c\Lint.L 2Шl'J.ЦШЩЬL t.nbuwцwG hш�лцwО/12/1 (У1)
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- ___._, . 

buwilnu.nubnh uwllwnnwu, hwQ. nil 
200-300 300-400 400-500 

250 350 450 
UqW(IUlliL tu 
omhn 

p 

= 

~ ~ 
-= 

Ks~J--== = 

=----



l1/12/1Ci шrнtЬ.е/19 ПLCibgш6 zbll.ПLOCib(l/1 (У1 - у) hbLП: ,шztl.Шfl4ПLO b(i 
hШO[!UЧCi П'l. U ihШl1[!Ci4CiП'l. qnLJqb[l\'1 Cizш[i(ib(l[! [!ULП (x i - х) U 
(yi - у) zb'l.ПLOCib(l\'1: 

�bru(ib(l\'1 qn(l6Ш4/19[! (кq,) П[1П2ЧПL0 t hbLПuJШL pш(iшdl.i.nt[' 
С-Н 

Kq, = С +Н, (7.43) 
ПJ1LПЬ11' C-G hШU[!Ci4Cin11 2b11.nLl1CibJ1/1 Ci2шCiGbrti qПLt1шrG t. 

Н-[!' 1hшl1[!Ci4Cin11 zb'l.ПLt1Cibrti Cizш[i(ibrФ qnLйШ(l[!: 
�bfuCib(l/1 qn[16Ш4\'1g(! 4ШflП'l. t [!Cif1ПLCibL \'1Ci1щbu '1flШ4шG, ШJCi­

щbu tL ршgшuш4шG шrctb,eCibfl' - 1 � 1<,р � 1: 
1<,р = ± 1-ti 11bщ,enL1.l х l.i. у hшLП4шCi\'1zCib[1Ci nLCibCi :PnLCi4gtinCiшL · 

4шщ, 
1<,р = 0-\'1 f1bЩ,eПLt1 4шщ(! pшgш4шJnLt1 t: 
�btuCib(l\'1 qn(l6Ш49ti ati2шCi4JШL Ш[lctb,eCib(l[! pCi ПLpшq(lПLt1 b(i 

ЧШЩ\'1 Ub(lLППLPJШ(i ШULП\'tбШ(i[! bfl4ПL hШLПЧШCi\'tzCib(l\'1 U\'121.i.: �btu­
Cib(l\'1 qn(l6Ш49\'1 Cizшu[! ЧЧШJПLt1 t hШLПЧШCi\'tzCib(l\'1 U\'121.i. Ь11.ш6 4Ш­
Щ\'1 nщ11.tl.ш6nLpJПLu[!: ЬрЬ 1<,ре [-1; о] 4шщ[! hш4шf1Шfld t, шJutiG.eCi'
x-ti шбаш(i 4ш11 Cit[шqdш(i hbLП t1tiшctшt1шCiш4 Cit[шqПLt1 4шt1 шбnLl.1
t у-(!: UJU qn[16ш4gti pbJlПLPJПL(i(i ШJCi t, П(l LПШ(lpb(l t1b6ПLpJПLCiCib(l\'1
2b11.nLt1Cib11/1 ршgш11dш4 ш11ctb,eCib/1[! t1ti2tiG ш11ctbJ;фg фшuLПшgtJ
hшL[шuш(lbgL[nLll b(i [!ULП 42nti: '�ш qqШL/1 4JlбШLППLI.'! t f1[1Ш qn[16-
(iш4шCi 4\'1J1ШППL11[!:

ltwщ/1 nwOqwJ/10 qnpow�/1g0tp[! 

ЧШf1QШt/Пf1ПlО[! (nшuqшL[n(lnLl.l[!) ПLUПLt1Ciшu\'1[1ПLPJШCi OpJb4LП­
Cibr/1 hш2п1111ш4шСi f1ШUШЧШ[1qt1ш(i [!Cipшgшчшriq t. П[1(! 4ШLПШJ1-
ЦПLО t Ciшl\l(!CiLПflbL/1 ПLpJШCi u4qpПLG.eti h\'tllш(i tl.flШ: nшиq[! шбt1ш(i 
4ша Cit[шqllшu 4шJlqntl. 11шuшL[nJ1t1.ш6 hшLП4шGti2ti шrctb,eubfl\'1 
hЬ[1рш4шСi hшllшflCi t 4ш11 qрш11.Ьg[1ш6 LПb'l.[!: 1шLП4шuti2ti ШJlctЬ.e­
Cibfl\'1 hШОШ(l[!, П(ln(i_e ПLub(i t1\'11.i.uПLJU _ешuш4ш4ш(i q(iшhШLПШЧШ­
(j[!, nшuq[! (!Uf1ПLUЦПLl1 t hшt[шUШ(l' '1/lШUg LПfltl.П'l. hШ2Пflf1Ш4шCi 
hшйшrCib(l/1 ati2tiu рч_шршСiш4шGt�u: U111щtiuti nшuqb/1[! 4n1tl.nLU bu 
4шщш4gt[ш6: 

l�ШЩ/1 Ub/1LППLpJш(i quшhШLПOШCi Пi ЩШ(lШUЬLПflШ4Шu t1bpn11ub­
[1\'1Q 4ШflUП/1 uzшCiш4nLpJПLU ПLCib(i Uщ\'1[1t1b(i\'1 ti. J2buf1ШL\'1 nшGqшJtiCi 
qn(l6ш4tigub(l[!: 'i(lшu.e 4ШflП'l. bG oqLПшqn(l6L[bL \'1Ci1щbu .ешGш4ш-
4шСi, ШJuщbu tL ПflШ4ш4шG hшLП4шGti2Gb[1\'1 t1ti2Li. чшщt� Ub(lLППL­
IЭJПLU(! q(iшhшLПbLПL hшйш(l, ЩШJt1шunt[, П(l '1JlШU9 Ш[lctb,eCib(l[! 
4ш(lqшt[nfltl.Ш6 b(i [!ULП hшLПчшG/12/1 шбйшG 4шt1 Gt[шqaш(j шu-
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LП\'tбшСi\'1: 
f1шGqшJtiG 4ппЬuшgf1шJ/1 qn(l6ш4\'19[! (Uщtiflt1bG\'1 qn[16ш4\'1g(!) 

hшztl.шri4tl.ПLt1 t hbLПUJШL pшuшdti.nч. (4шщш4gt[ш6 nшuqb(l нtiub­
LПL f1ЬЩЕ\'1 hШUШJl). 

6�d2 

г. 1 Ь (7.44) s = - n(n2 -1) '
П[1LПЬ11' d-(i Ш(lf1JПLUEШJ\'1Ci Li. qn(l6nCiшJtiCi hшLП4шCitizub(l\'1 nшuqb[l\'1 

LПШflpb[1ПLPJПLUU t, 
П-[!' '1\'1LПШfl4 ПLt1Cib(l\'1 p\'tt[[! (nшuqb[l\'1 qnLJqb[l\'1 Р\'14.[!): 

Uщ\'1[1t1Ыф qn(l6ш4\'1g[! 4ШflП'l. t (!Uf1ПLubL gшu4шgш6 ш(lctb,eCibfl 
[-1, 1] t1\'12Ш4ШJЕ ПL11: qп[16ш4g\'1 hШ2ЦШ(lЧ[! ршl[ш4шu\'1Сi ЩW(lq t, 
uш4шJ(i hшбшtu pПLJL LП[1Ц,Ш6 uruшL\'1 ЩШLПбшnnц_ t1b6nLpJПLU(! ЩШ­
[1Шt1ЬLПflШ4Шu qПLJqШJ\'t(i 4nnbuшg\'1ШJ\'1 qn[16Ш49\'19 LПШ(lpb(lЦПLU t 
10-15%-\'1 1шфn4.: Uщ\'1[1t1bG\'1 4nnbuшgtiшJ\'1 qn(l6ш4g\'1 G4шLПt1ш11р
б/12LП b(i ШJCi f1ШLПП11.ПLpJПLGCib(l[!, П[1Пu_е 4.Ь[1ШрЬ[1 ПLl1 b(i qПLJqШJ\'tCi
4nnbuшgtiшJti qnJ16ш4gtiG:

Uщ\'1[1t1buti nшCiqшJtiG 4nnbuшg\'1ШJ\'1 qn(l6Ш4gti [jzшuш4шL\'1ПL­
PJ ПLG[! ULППЩL[ПLU t ULПJПЩbuLП\'1 t-hШJLПШuf12\'1 t1\'12ПQПЦ,: 1ШJLПШСi\'1-
2\'1 hШ24.ШflЧШJ\'1u Ш(lctb_e[! ПflП2Ц.ПLU t hbLПUJШL pш(iшdl.i.nц_' 

t
p 

=Гs · �: (7.45) 

LinnbuшgtiшJti qn[16ш4gti ш(lctb.e[! 4.f1бш4шq[1n(lbu hшйш(lЦ,ПLй t 
uzшuш4шL\'1, ЬрЬ tp > tкр (а, v=n-2): 

0[1\'1Сiш4' hшgшpnLJUb(l/1 hшйш(l GшtuшLПbu4.ш6 hшCi.eшJ\'IG щш­
JlШJlLПШGJnLpb(l\'1 .ешGш4/1 шчЬLШQ11Шu (х 4qlhш) Li. hшgшpПLJUb(l\'1 
pbflEШLПЦ,ПLPJШU (у g/hш) t[b(lшpbflJШL ПLCibu_e ULПП(lu рЬ[14.Ш6 
LПЧJШLUbfl[!. 

х1 15 18 19 19 21 30 30 35 38 40 
у1 13.5 14 14 14.3 14 15 18.2 15 17 20 
ПJ1n2bu.e Uщ\'1[1t1bCi\'1 4ппbuшgtiшJti nшGqшJ\'ICi qn(l6ш4\'19[! x-ti 1.i. 

y-ti t1ti21.i.:
LПLОПLй. Liшqt1bu.e hшzч.шfl4ШJ\'1Ci Ш'l.JПLUШЧ (7.13)-[!:
bJlflП/1'1 uJnLGш4nLt1 шбt1шu 4шJ1qn4. q(lшCignLll bu.e hшCi.eшJ\'ICi 

ЩШ(lШ(lLПШСiJПLр\'1 .eшuш4ti nшuqb[l[! • d,., tiu4 iПfl(l П(lf1 UJПLuш4nLt1' 
pbflEШLПЦ,ПLPJШG nшCiqb[l[!' dy-(!: Чfl4Gtl.n11 ш(lctb,eCibfl\'1 nшGqb[l[! 
[!CiLП(lЦ,ПLt1 b(i n(lщbu 11J1шGg hbflpш4шG hшt1ш[1Cib(l\'1 t1ti2\'1Ci р4.ш­
ршGш4шСi[!: 0[1\'1Ciш4nLt1 14 (4q/hш) Шflf1JПLG,e[! 4fl4Ciц,nLt1 t ьr�ь.е 
шGqшt1' qpш11.bgCibLntl. 2-[1'1, 3-[1'1 l.i. 4-[1'1 nшuqb(l[!: U\'12\'tCi nшCiq[! 
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1 ' 

' 

1 
', 

2+3+4 hwt.twuwri ЧL\1(ф 3 = З, GzwGwцntu t 14 (цqlhw) w11cthыGh11\1
11wGq.[! q.11шGgt.tnLl1 t hшt.twuшri 3-\1: UПLJG uцqpntGonч 11wGq.b11[! 
hw2tf.wч tJ,nLU bG рhГ1ЕW1.ЛЧПLfЭJШG hwuwri: 

Ul).JПLUWЦ 7.13 
UЩ/1f1l1blф nw(iqwJJ1(i цnntuwg!lWJ/1 hWZЧWl1ЧD

l)w[ian nwtiqbrl/1 

Xi Yi 
IЛW(lpb(lПL- d2 dx dy pJПL(il} 

d= d. - dv 
1 2 3 4 5 6 

15 13.5 1 1 о о 

18 14 2 3 -1 1 
19 14 3.5 3 0.5 0.25 
19 14.3 3.5 5 -1.5 2.25 
21 14 5 з 2 4 
30 15 6.5 6.5 о о 

30 18.2 6.5 9 -2.5 6.25 
35 15 8 6.5 1.5 2.25 
38 17 9 8 1 1 
40 20 10 10 о о 

C(J11w�Ыi1J 17 
nrinzntl! Ьuы nwuq.ьrir d = dx - dy 1.ЛWГ1PhГ1ПLfЭJПLUUbl1[! (5-1111 UJПL­

uшц), nrinuы pw(16(1ШgGntl1 bGE EШllWЦntur (6-(1'1 UJПLUШЦ) u q.nL-
11wrintl1' 

)2i=17: 
Oq.a.лt.thLПЧ (7.44) pшuw61..i.f1g' чuа.лшGшGЕ, 

_ 61:;d2 _ 6 ,17 _ -�-Гs -1 n(n2 -1)-
1

1о(102 -1)-
1 10-99 -0.897 .

SЧJWL l"}bЩJ?ПLl1 ЦПllbUШQf}Шjf} Ub(ll.Л ЧШЩ Q.ПJПL(ЭJПLU ntGJ1 pb11-
EWLПt.!Пt(ЭJШG u hwGышJftG ЩW(lW(ltnWGJПL(Э/1 EШGwцJ1 wtJ.hLWQl!wu 
йrott: 

Utnntq.bGы 4n11buшgrшJr q.n(16wцgr G2шuwцwL/1ПL(ЭJПLG[! (7 .45) 
pwfiшliunц· 

10-2 Г--В- Гв tp =0.897 
1

-
0.897

2 =0.897\l"'f="o.вos =0.897\ID.195 = 5.745 

С!шл шrunшwчr IЛЧJWLGb(lft П(lnzntl1 bGE uwhuшGwJJ1(j (4riJ1tn/1-
чшчшu) wnctbE[!' 

tкр(а=О.05, v=n-2); tкp{a = 0.05,v = 8)=2.306: 

200  � 

�шGJ1 nri tp > tкР (5. 745 > 2.306), UщJ1nl1bGJ1 11wGq.wJJ1G цnnbuш­
g\"lшJ\1 q.nrioшц/19[! GzшGшчшt/1 t (hwtf.bLt.!W6 4): 

ti(lp [!UI.Л ПLUПtUGWUf111t.!Пl'l bГ\UПLJ(Эf}' WJ1UbEGb(lf} hШ11ШЦQПL(ЭJПL­
(j[] ЩШ(lПLGШЦПLU t ЦШЩШЦQЧШО nшGqb(1, UщJ1(111bGJ1 цnnbuшgpwJl't 
qn(16w4J19[! hш2L{w(lцtf.ntu t hbt.n!iJWL pшGwlilin1�.' 

Гs = 
!(n3 -n)-I,df-Tx -Т

у 6 i=1 (7.46) 
[-�(n3 -n)-2Tx]{� -(n3 -n)-2ту] 

1 К з 
n(ltnbr( Txly =12 �(t1 -t1),J=1 

t-G' j-(1112Ш('IJ;?/1 11pшGl1wG nwGq.b('l\1 iэl'tцu t:
011J1Gw4· цшщшцgtJ.ш6 nwGq.b11J1 l'j.l::iщgntl1 Uщ/111.:!bG\1 4n111::iuш­

gJ1wJJ1 q.n116wцJ1g[! [!ULП 7.13 wruntuwч/1 1.лщшtGЬ11J1 hwqwuw11 
4tJ1GJ1. 

1 
6 (1000-10)-17-1-2.5 144.5 =0.895.

J163·160· 
Гs = �(1000-10)-2·1}[�{1000-10)-2·2.5]

nritnь,,: 

Тх = 1� [{23 -2)+ {23 -2]= 1� (6 + 6) = 1. 

Т
у

= 1� [{з3 -з)+ {23 -2�= 11 (24 + 6)= 2.5.

L d2 = 17 , n = 1 О:
�шщwцgt.tш6 11wGq.b(l/1 qbщJ;?ntl1 ubri1.л цшщ q.nJntpJntG nt(ф 

pb(lEШI.ЛqnL(ЭJШG u hШGJ;?WJJ1(i ЩW('IW('\1.ЛWGJПLfЭl::iГ1J1 ышGшц/1 шqb­
LWQl1ШG l1J12Li. (r =0.895): 

Q.nr6Gш4шGnt11, Ь�эЬ Тх u Ту йb6ntpJntGGl::i11J1 LЛШ('IPbГIПL(ЭjПLG[! 

[; {n3 - п)] ш11dЬЕJ19 twцwu It, цwrbL/1 t oq.tnLtbt (7.47) pшGшal.tJ,g'

n 

Гs = 1 -

22 d
2 

i-1 (7.47) 
_!_ (n 3 

- n )- (т. + т У )б 
Чl::ifl[! hwzL{wrцL{ш61.лЦJWLGl::i('l/1 h/1.:Jw(j L{('IШ nrщzbGJ;? Гs-� W(ld-bE[!' 
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17 17 
Гs = 1 = 1 165 _ 3_5 = 1-0.105 = 0.895 ;

i{10
3 -10)- (1+2.5) 

l!l:iQl').WL/1 �nnbtJW9/1WJ/1 11wQq.wJ/1Q q.npowl.f/19(! GntJGщbu 
цшrn11. t lфrwrЩbL hшliwubn opJbцmGbf1(! pGntpwq11n11.· Li/1uGntJG 
uцqpntG,EПЧ. nwGqшчnrt{w6 ,EWGwцwцw(j u П/lWЧWЦWG hwmцw­
GJ12Gbrф Li/12u фnfuчwfut{w6nLpJnL(j(j ПLUПtliGwu/1/lbLПL hwowr: UJU 
qn116wцJ1g(j ntG/1 mbuшцw(j wnшчbLПLl}JПLG nшGqwJJ1G чnnbuш­
g/1ШJ/1 qn116шцg/1 hwliЬLiшm: 

!!bG11ШL/1 nwGqшJnG цnnbuwg/1ШJ/1 qn116wцg/1 hw2чw11чl:! чш­
LПШ/lЧПLО t hbmuJWL pwGшauni-l' 

2S 
r;-� к- П\П-1;' (7.49)

Пf1UlПl1.0 S=p+q-(j' [!ULП ь11ч11n1111 hwmцwG/12/1 hw2nrщwцwGntpJПLG­
(jbrф u 2112w11шuntpJntGGbrФ РчЬr/1 tnш11pь11шpJntGGb11/1 
qшowrG t, 

n-[!· 11J1uiw11чntoGtчФ Р/1ч.1:!: 
Sщщ qn116шцg/1 hш2ч.ш11чntО[! ЦШUlW/lЧ.ПLO t hbtпuJWL hw2n11-

11wчш!intpJWOp. 
1. х-/1 Ш/ldb,EGb/1[! ЦW(lqwчnflЧПLO b(j ш6Liш(j цшо Gtlwqliщ(j

чш11qnч:
2. У-/1 w11db,EGbJ1[! pш2futlntl.1 bG х-/1 ш11db_pGb11/1G hwliwщw­

uiшutuw(j hW2Пflf1ШЦШ(jntpJWt1p:
3. У-/1 JПL/lW,EWGlJПL/1 11wGqr hwt1W/l Пf1П2Ч,ПL11 t /'}/lW(j hWОПГЩПf'l

u ub6ntpJnL(j[! qbrwqшGgnri nwGqbrr p/1L{[!: Um ptJ.b/1[! qПL­
LiwrbLПtl' n11n2ntl.1 bG.E Р-/1 t1b6ntpJntG[! nrщbu [!ULП х-/1 u у-/1
nwGqbr/1 hwowщwmwufuwGntpJwG 1wфwGJ12 (wJG hw2чw11-
L{ntl.1 t + G2wGntt):

4. 3nц1w_pwGvn111 пшGq/1 hwt1wr n11n2чntl1 t /111bG/1g hbи1n tnb­
riшчwJL{w6 u rr Lib6ntpJntGrg ЦlП.Е/1 nщ(jqb11r Prtl[!. qntliw­
flWJ/1G Lib6ntpJntG[! G2шGш4tlntt1 t Q-пч: Q-(j hw2tlbLПL hwt1w11
ЦШUlWflПLl.1 bG,E !intJG qn116nrintpJntG[!, pwJg Gwtu hw2tltlntl.1 t
WJG 11w(jqbfln ,ЕШGШЦ[!, ПflПGp rrbGg t1b6ntpJwt1p фпрr bG
LПЧJШL nwGqrG hш2nr11nri nwGqng u GrwGg tlbf1Wqf1ntt1 рш­
gwuшцш(j Wfldb,E, П/1/19 hbtnn Шfll'}JПtG_pGbfl[! qntliWflЧ.ПLl.1 bG:

5. P-r u Q-r ШfldbpGbflПЧ ПJ1П2ПL11 b(jp S-/1 t1Ь6ntpJnL(j[!:
OrфGwц' Wl'lJПLU_WЧ 7.13-r hW2Ч.WflЦWJrG LПЧJWtGt:ifln hrowG

ч.rш nrn2bG,E eb(jl'}WL/1 цnnbuwgJ1шJr qnri6wц/1g[!: 
Ln1oшt1. tuG1111/1 LПt611wG hшt1ш11 шGh11wdb2и1 t n11n2bL nшGqb[l[! 

u hш2чw11цЬt S=p+q Wfldbp[!: 
Р-/1 Шfldbp[! n11n2b[ПL hwliw[l hш2ч.шriчntl.1 bG_p, рЬ uцqpntl.1 
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qtnGtlnri «Libц» nwGqng pшGr�uG bG Lib6: PПLПfl 9 nwGqb[lG tL ub6 
bG «1 » nшGqrg: 

1WOПfll'} nwGq[! 3-G t, п11nG qb11wqшGgntl1 bG hWOПfll'}Пf'l PПLПfl 6 
nwGqbfl[! (Gwtuпri11Gb/l[! hw2tl/1 1bG wnGtlntl.1), 5 nwGq/1!i qb­
riwqшGgntu bG hШ2Пfl'1 hnGq nwGqb[l[! u шнG: UJU l'}Ьщpntli 
Р=9+6+6+5+5+3+1+2+1+0=38: 

О-/1 hш2ч.w11чt1wG hwt1Шfl ЦWLПWflПLLi b(jp (jntJG qn[l6Пf'lПLPJПLG[!, 
pwJg hш2L{ntl.1 bGp wJG nwGqbflr _pwGwц[!, n[lnGp rflbGg Lib6nt­
pJшt1p фnp[l b(j (jщfunfll'} nwGqrg. 

Q = - О- О - 0 -1- О - 0-2- О- О - О= -3 
S = 38-3 = 35: 

Uhw WJuщrunG t !!bGl'}WL/1 цппЬuшgrшJ/1 qnr16wцJ19[! (mb'u 
(7.49) pwGwau[!). 

2-35 70 
Гк = 10(10-1) = 90 =О.?8: 

чnпbuшgJ1wJ/1 qnri6wц/1g[! G2wGwцwLn t (0.7 8 > 0.5): 
t;pb ПLUПtl.1Gwur11tlnri hwt1шцgntpJntGnLl.1 чшG цшщшцgqw6 

цwGqbfl, шщш ш(jh11wdb2и1 t hw2tlwriцGbfl[! цwuiw11bt' 
_ S pшGшountl, (7.50) 

тху
-

Iri_n
2
-1) - vx][n(�-1)_vy]

nruitщ· vx,y = J L tj(tj -1): 
�ULП WflJПLUШЧ 7.13 LПЧJЩGbri/1' 

35 35 35 

•ху
= 

10(10 -1) 
] [

10(10-1) 
] 

=J43.41 41·998
=0.S3,

--�-2 · -4 
2 2 

ПflU1Пf'l0 Vx =}[2( 2 -1)+2( 2 -1)]=} · 4 =2

vy ={[з(3 -1)+2(2-1)]=4:

'txy qn[16WЧ/19[! Ч.ЧWJПLLi t, nr ub[lLП цwщ qnJПLPJПLG ntGn hшG­
_pwJn(j ЩШflШflUlШ(jJntpb[l/1 wtlbLWQLiШG u pbflpWLПЧПLPJШG t1r2u:

Uщ/1[lt1bGr l.& !!bG11wLr цnnbuшgrwGb[l/1 пwGqwJJ1G qn116wц/19Gb­
fln Li/12u qnJПLPJПL(j nt(j/1 hbLПuJWL wnGintPJПLG[!'

Гк =3Гs: 
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�wiл4wu�2ul::irФ 11�oli. 4wщu 4wril::iL� t hwiJwribL ч�бw4wq.rinril::iu 
u2wuw4wL�. l::ipl::i Uщ�ril.11::iu� li. eьu11wL� 4nnl::iuwg�wJ� nwuq.wJ�u 
q.nri6w4�gubriu 111::i6 l::i(i 0.5-�g: 

�n(jl.jnr,11-wg�WJ� q.nr,owl.j�g: ЧWIJWJW4wG РЧПЧ 4wriq.wчnri­
чш6 hшiл4wu�2ubri� 11�oli. 4шщ� ubrimПLpJПLUU nrin2bLПL· hшl1wri 
4�riшnitПLl1 t pwqliш4� 4nnbuшg�шJ� nшuq.wJ�u q.nri6w4�gu' 4nG-
4nri11шg�шJ� q.nri6ш4�g (W), nriu hw2чшri4ЧПLl1 t hbmli.JWL pwuw­
()Li.nч' 

12·S W= ( ) , m
2 

n
3 

-n 

nriml::i1,: m-u q.nri6nuul::iri� р�чu t, 
n-u' '1�1ЛШ1'14ПLl1ul::iri� Р�ЧU,

(7.51) 

S-u· []UIЛ IЛПI'\� nшuq.bri� q.ПLIJШ!'IUl::il'I� j?ШПШ4ПLU�Ul::il'I�
q.ПLliшri� 2l::ir1_щl1G t nшuq.bri� q.nLl1шri� ышnш4nLunL 11�­
o�u�g: 

4nG4nri11шg�шJ� q.nri6ш4g� u2wGw4шL�ПLPJПLUU umnщitПLli t 
"l�riun(i� Х2 hШJIЛШU�2� h�iJш(j Чl'IW' 

2 12. s .
Х mn(n -1). (7.52) 

l:ipl::i х� >х�Р {а=О.05, v=n-1), шщш 4nnl::iuшg�шJ� q.nri6ш4g� 
шrictl::iыu u2wuш4шL� t: 

чwщw4gчш6 nшuq.l::iri� шn4WJПLPJШU '11::iЩj?ПLIJ 4nG4nri11wg�ШJ� 
q.nri6w4�9U hш2чшri4ЧПLli t' 

s 
W = 1 2l 3 ) � 

pшuшl!Li.nч. 
-m \П -n -m· L, T

j 12 j=1 

(7.53) 

1 m э nriml::iri' Ti =

12
I(t 1 -tJ,
j=1 

tj -u 4шщш4gчш6 nшuq.bri� Р�Ч(j t []UIЛ шnш(i()�(j gnLgшu�2ubri�: 
u2шuш4ШL�ПLPJШU UIЛПЩПL11U 4шmшriitПLli t []UIЛ hl::imli.JШL pш­

uшlll,.�' 
s2 

Хр
= 

1 1 m -m·n(n-1)-�- z:т 12 \П-11 j=1 J

(7.54)

чnCi4nri11шg�шJ� q.nri6ш4�gu uu11nLunLl1 t gшu4шgш6 шrictl::iы 
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[-1;1] 11�2Ш4ШJЕПL11: l:ipb hW2ЧШl'l4ШJ�U Шfldbj?[] ��) 11Ь6 t Ш'1JПL­
UШ4ШJ�U ��) шrictbы�g· х: > Xip {а =0.05, v=n-1), wщш 4nnb­
uшg�шJ� q.nri6ш4�9U u2шuw4wL� t: 

UJUЩ�UПЧ, Uщ�riiJl::i(j� l,. еьu11щ� nшuq.шJ�U 4пnl::iuwg�ШJ� q.nri-
6ш4�gubri� li. 4nG4nri11wg�wJ� q.nri6ш4g� oq.mшq.nri611шu шnшф­
LПLpJnLuu ШJU t, nri 11riшug oq.GПLpJшlJp 4wril::iL� t !ШЦlЬL li. q.uшhш­
lЛOL �uiщbu Пf1Ш4ш4wu, WJUЩl::iU tL nшuq.шчnriiJш(j Ьuрш4ш j?ШUШ-
4w4шG (шmri�pnLm�t.l.) hwm4wu�2ul::iri� 11�oli. bl'l.ш6 4шщьr�u: 

Ori�Gш4' llbnuшri4ПLPJПLUUl::iriu hш2чl::imnL 1ЛШl'IПL11 ПLul::i(i Ш'1JПL­
uш4 7.14-ПLIJ Ul::il'l4ШJШQЧШ6 QПLQШU�2Ul::i!'I[]: 

РЬr�чш6 IЛЧJШLGl::iri� h�IJш(j чr�ш nr,n2buы у, х li. z gnLgшu�2ul::iri� 
11�oli. 4wtuчш6ПLpJШU UOf"IIЛПLpJПLUU' 4nG4nri11�g�ШJ� q.nri6ш4g� 
oq.GПLpJшlJp: 

..с::.с:..
J:, о о 
.... r::., !:.. с:..s-3с: '<:> 

=3 
3.,С:о с: 

J:, 
С"1 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 

CfiJ'I. 

'
о t::"' ·-3 3 r::.1-::;,.=тsg3
� С::..С ..с:., с:.. 3 

ai:'<> 
3..С::..ё:,сi 5 Oio 3..с::. "" 3 с:..с:..3.=,- ,:::-.§ 5 3 о3с:'О' 3.2.с: 3 
а. 3 C:..::S, 

у 

360 
298 
328 
330 
366 
316 
334 
300 
314 
320 
362 
332 

�с: � ,о о -::;о _g.3-:::,'3 
о

.=:1" 
c.r::.....с::..3 �'<:> 

0-О 3 
=Ё 5 § ai .с ..J::.. с:. 

3 c:.i3"c::-sg 3 &с: = 3
1 ii: ::S 

х 

15.2 
12.8 
13.8 
14.0 
16.3 
12.6 
13.2 
12.9 
13.1 
12.5 
15.7 
13.5 

UrtJПLUWl.j 7.14

..с::. c:J ..с::. c:J ..с::.с:.. с: с:.. с:.. с:.. 
J:, ..с::. J:, 3 3о о ..... с::-

'З '<:> ..с::. '<=> =""-:::t .... ::, 
..., с::.. с 

с с: с: .... [3A-ai qnran(i(ibrф ст ст с: с: c:..o:g ..с::. �3 
-:::t 

3 3 с:.. nш0qwi.tnrintl1[! с:.. 3==3 J:, J:, с: ст ст 3 ai 3 3 о о О1 с.. ::, о 3 � 3 J:, "" 

:::, 5� с 

m 

[ f R;; JR
y 

Rx Rz 
IRij 

z 1 

0.39 10 10 10 30 900 
0.29 1 3 3.5 7.5 56.25 
0.34 6 8 7.5 21.5 462.25 
0.36 7 9 9 25 625 
0.47 12 12 12 36 1296 
0.28 4 2 1.5 7.5 56.25 
0.32 9 6 5 20 400 
0.29 2 4 3.5 9.5 90.25 
0.33 3 5 6 14 196 
0.28 5 1 1.5 7.5 56.25 
0.40 11 11 11 33 1089 
0.34 8 7 7.5 22.5 506.25 

78 78 78 234 5733.5 
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LПLO"ПLIJ. 

1. чшrщшt1.n11ntu bGE b11bQ g nLgшЩ12Gb11t,g JПLJ1WpwGunLJ1[!
шawblфl:i-шnшGllflG: 

2. Q.tлGntu bGQ JПLJ1ШJ;JШl:iiJПLJ1 tлnqt, nшuql:irl/1 qnнiшn[!, Gшlt
[!UUl РПLПJ1 LЛnqbrti [!Urµ1WUПLf1 q.nll1Шf1[!: 

3. Эntf1ШEШGiJntp LПnr\'1 nwfiqb11'1 q.шuшр[! pwn611шgGntй bGp 
EШOWЧПtUfl u. qtnGntй pntnfl 12 obnuWflЦПLpJПtl:Юbflp hШUW(1 [!UrJ.· 
hшunt/1 qnttiw11u: 

4. Q.UlGntti bGQ S-[!· oq.mtl.btntl'

' [ ±�R,]2 
s�t( tR,) - ' � ршGшб�rg: 

R;;·G' i-rщ gntgwuti2ti nшuq.G t j-flf'\. йtiшtl.nnti. 

S==5733.5-(2;;f =5733.5- 5��56 =5733.5-4563=1170.5
5. 1ш2t/.ш(1ЦПLU bGQ l.jnuцnrщшgflwJ/1 q.nnoшчflg[!. 

W= 128 12-1170. 5 = 1170.5 1170.5 _0 909m2{n3 -n) 32 -12(122 -1) 9 · 143 1287 - · 
1шml.jшut,2Gbflfl 111121..i. \.jШЩ[! uЬrнл t: Umntq.bGQ цnu4n1111wgflшJl1 

q.nn6шцgti G2wGшtiщt,ntpJnLG[! lfJtчiunGfl х2 hw1wшGfl2ti oqGnt­
PJWup' (7.52) pwuшo!Jnt/.. 

2 _ 12·1107.5 1107.5 - 33 56ХР - 3 · 12{12 -1) 33 - . 
Х�Р = 19.675 (а. = 0.05, V = П -1 = 11): 

OшGti nn 33.56 > 19.675 -t,g, G2wGwLtntй t LtnGцnpqшgtiшJti q.nri-
6шцflg[! G2wGшtiwlfl t, Lt hwt..nцwufl2ubrф Щ12L. q.nJntpJntG шut, 
ubntл цшщ: 

rдtit/. 7.14 ШrtJПtUшljp LЛЧJШtGbrшt/. hшzчшnцЬuя l.jnGl.jnnrJ.шgttw­
ф qnnaшцflg[! цшщшцgц.ша nwuqb11fl 111:iщentй' (7.53) pшuwol..tnt[: 

,шzt1.w11t,tig umшgbL ЬGы · S=1170.5 
Ту =О;

Тх О; 

Tz = 1� [(23 -2)+ �з 2)+ (23 -2)]= �� = 1.5;
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w 

L� = Тх + Ту + Tz =1.5 

n 

_:!_m2(n3 -n)-m rтj12 
j=1 

1170.5 

= 1170.5 =1170.5=0.9126:
9-143-4.5 1282.5 

чnuцnpqwgf'lwJf'I q.n(16W\.jf'lg[! gnLJQ t UlШLflU, П/1 Ubfll.Л ЦWЩ qn­
JПLJ}JПLU ntlip nшntuGwutirнtnl'l hwt..nцшutizCibrф utioL. (W=0.9126):
lfJjinunli\1 ·x.2-nL hw2t.twf14ШJГIG шridb!?[! цnШ.innri.ш.gtiшJti q.nnawц�ti
GzшuwцщpntpJПLU[! LПЧJШL ortiGшl.jntй Пf1П2bLtiu hшqшuш11 ЧL\�(ф 

1170.5 _ 1170.5 = 1170.5 35.76:
х.� 1 1 - 3 33-0.273 

12. з .12(12-1)-12"=l · з з.11-
тт 

Х�Р =19.675 (а= 0.05, v = n-1 == 11) 

xi =35.76>Х�р== 19.675: 
�wutлwmt/.nLй t 1.jnli4nprJ.wgtiш1r qnnowцgfl u2w(iшцw1flntpJnt­

G[! L. t/.1.jшJntй, nri hшml.jшGtizubrф utioL. qnJnLpJntfi ntGti ub11m цшщ: 
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60l 

.iJJJmreiutJqdtJmLЛ чtJql]�mt.rtJml')mtJ ((-!,Ч 1.JtJu"4m!) 

'1 (!л) 1.rtJu3mц � tJmnm],mц iJ9mlq]1mц �mQtJmбmd JJm�mrmEll.lQ

<�·в> :
1-,л-'л=1-и,лv

·i]tJq!)
-�mt.rtJml')mtJ l]q tJlU]'lфm? ]'luб!)UtJU ']'lutJql]tJU]'lmчtJ !JrlUIJ Qm]"ILЛrmц
-mLЛtJm .iJ1Jmre1utJqdtJmLЛ чtJq!)�mt.rtJml')mtJ (

1
-!л) IJЧrmnчbmd ТJ (!л)

l.Ju]1LЛmtJqtJmЦ � tJmnm]'lmЦ iJ9mlq]1mц t)mQtJmбmd JJчrmnчbm;j
:iJtJq9mlq]1mц t)mQtJmбmd !}mf/m!mdlll 

ТJ !Jt/fmnt/bmd чatJmZ чrmt)чtim!JЧU l]q tJlUtJqdtJmLЛ ]1uum9LЛmtn 
1.rГn :dtJmtJLЛmt)!) Ч�m1.JtJm�mt11.JtJun.jm1J nqlnmбЧtJJJm 1� nqtn!)rm 'J]mt) 
-mJJdbt)n nqhl?!JЧ lqt)tJm],Zmц � LllqtJmt) iJ9mlq]1mц t)mQtJmбmi::J

:p1u9m]1LЛmцmt) 
-m!)mtJm.p чtJmZutJu iJ�mt.rtJm�mti чatJmZ (lqnm�mln) lqбmlq],m � ]1utJ
-u]'lmчtJ �ЧJJma .nчlmLЛ � бr,uб i]tJu 'iJ!.]1Ure,utJqdtJmLЛ чtJq!.]t)mt.rtJmt)
-mti чatJmZ чrm�чtimlJЧU tJ1U]1?u� � (ЛV) !)mlq]'tmч t)m9Llmбmd

:iJtJqJJZЧJJmбшб JJmt)mrmel.JZ 
чrm�чtimJJЧU Ol]q tJlU!JmLЛП ,LЛqЦ чt.rtJurtjm!) ]1ulqLЛmtJqtJmц iJt)mt.r 
-tJm�mti 1.rtJu3mц tJ1Ur?!)mamuшr чatJmQ :1uLЛq]1Zmц .iJl.lu]"ILЛmtJqtJmЦ
�ПЧ '!Jчrmnчbmd � tJlU]'l?ut) 'iJ!)1urd1uLЛmtJqtJmЦ � tJlU]'ltJmLЛm� LЛqЦ
ЧtJU 'iJl')mt.rtJmt)mЛ :mtJ]1 lUlqLЛmtJqtJmЦ LЛqЦ б1Jmrt1ЧtJ .чtJq!)�mt.rtJmt)
-mti чatJmZ чrmt,чtimJJчt.r � tJ1U]'l1JtJЧЦ iJt)tJm],Zmц чnmti QqtJ бl]mtJt.,

:iJaq.ptJm �mQtJmбmd Ч9mlq]1mц ПUl')ULЛ �qtJ 
'i]tJqhltJqLЛ ч9mlq]1mц '1 Ч9m 'i]9mlq]1mц t)mQtJmбmd l]q бчtJql]ZЧJJmб 
-шб t.rrn :t11Ua!)1urt.rtJm 1JmrE11uLЛmtJqt1mц чtJql]t)mt.rtJm�mti чtJqatJmZ
чrm�чtimJJЧU l]q tJlU]'lбmLЛП Ol)UtJU 'dt1mre1u1JbO чtJql)ZЧ!)mб1uб J]mt)
-m91ultJq]1 � tJ1U]1!)mdmbtJmln iJ1]1UrE11u91ultJq]1 1JmrE1,u]1чn1JqLЛ!JЧ '1
1]mГEl1ubmtJm JJmtiбmbtJmb чtJq!.]Elr1uТ)tJq tJlUaбmEIJ]iJ чtJmJJmtimp 

iltlq1JZФJniб1uб 1Jmrt11u.Q1ultlq]1 �rmtJ�rimlJ�t, ·�·в

:]1urm�чtim!Jч1.r чtJql]ZЧ!J 
-mб,uб atJmZ чti 9m]1бmrmt,tJq!) � t11u]1tJbmElш1Jd iJer,uТJtJq JJriu!J tiшtJ
-qatJmZ lf!m?mtibmd �ПЧ ·� 9m]1бmn1u�qp iJatJmZ чrm�чtimJJчt.r tJlUa
-tnqt.r t.rrm '!.]1ure1u91ultJq]1 ЧZч1Jmб1uб �qtJ � tJ1U]1tJmLЛmt) ЧtJmJJmtJ
-m.p LЛПiJ qElq :tJqatJmZ чrmt)чtimJJЧU (lf!m?mtibmd) tJчlmtimц '1 Qm]1
-бmn1u�qtJ lq!)бml]Q!)mllm � ЧlqtJm� .Ч]1ЕI чtJql]ZЧJJmб,uб LЛПiJ •

:чtJm!)UЧбmLЛП 
lqn.juфmТ)Q � чlqtJmt) IJrm ]1uцtJmtnmom9 IJmtillmбmd ПЧJJч3tJq]1 
JJГm�mn 'tJlULЛЧtJ 1Jm�m1Jt1ЧЧ JJmtiбmbtJmb l]q riш�moшtJmhl uu Ч!J 
-ma 't11u]1tJmt1mц !.]q? tJmJJuчбmLЛn tJlUaбmEIJ]iJ ч�mlJmtJm.p iJtJql)бmEI
-!)iJQtJUb J]mt)mnqLЛ!)S :aumZ tJmJJuчбmLЛn .iJatJmZ чrmt)чtim!JЧU t)пч

j 

1 

BOl 

'tJm!JuчбmLЛn � tJ1Ufl?ut) iJбmEIJ]iJQtJub 'бчt)mJJmtim.p !)q? Qm],rtjmt) 
ТJ !)q !)lULЛmLЛnmц JJmчntJqtnnчt.r ТJ iJtJlUПmtnn !Jmt)mt)чLЛmtJqElmti ЧZ 
-Ч!)m�LЛmЦ qElq .tiшtJu U!JiJ :чtJqatJmZ tJm!)UЧбmLЛn ?u '1 tJmJJUЧбmLЛn
l]q tJlU]'l!)m.pmdmtJuLЛn i]tJqatJmZ чrmt,чtimJJчt.r .бЧIJШreшrmt,um
ЧtJ1ULЛЧtJ l)mt)mJJtiЧЦ чбmEl!)QtJub llu]1tJчnm1Jt11UП1U Qm],n.jmi, •

:tJqtJtJmLЛ l)mtium],Zmц чt)ml]t)tJt) � tJ1Ut)m!)1UtJmtn tJu 
ЧJJma ·� LЛПmtJЧIJm J]lqtJmtJlUb iJtJql)!)lUrdшQqtJ t)mQtJmбmd ЧtJql]t)mt.r 
-tJm�mti IJЧQIJmtlm чatJmZ чrm�чtim!Jчt.r 1Jчrmцm1.t, :t11ut)m1]1UtJmtn
l]q? t)um],Zmц ч'1mot)tJt) tJu Ч!)mа 'lq]1tJmt11Ub l]q llutJm� aJ]mtJt., :tJlUQ
-m],LЛmцm�mJJmtim.p ч�mZutJu iJtJq!)tJmt11ubmtJ1Jmц чбmEIJ]iJQtJub
�Т)tJU l]q tJ1UtJbmEl,u1Jd iJtJql)�mt.rtJm�mtJ чtJq!)Щl)mб,uб �mQtJmб
-md чatJmZ JJчrmarm�m3чti чrm�чtimlJЧt., :tJqaumZ !Jчrmarm�m3чti
ТJ IJЧrmцmtn чrm�чtim!JЧU !)q tJ1UtJqdtJmLЛ .t11UtJql]Qm]1LЛmцm�m1Jmt1
-m.p чt)mZutJu iJl)шreш9qtJ mtJt.r tim� (dbч�nqtJmLЛ 'dЬч�п m]1ntim)
IJЧЦmtn Ч�mZutJu Ч�m!)mtJm.p iJ�m9ч]1 чerшТ)tJq tJlULЛrmцmLЛtJm
JJq nqhl?JJЧ l]tJqo�mt.rtJm�mti чatJmZ qEI 'бчJJmd JJrm Qm],rtjmi, •
:tJqatJmZ ]1utJq!)JJ1Ureш9qtJ 1JЧ3Чti ТJ IJm�mtJqdmtJmц ·�mQtJmбmd !Jq tJlUIJ

-Чl .бчtJql]�mJ]ml.Jq l)mtJLЛrmцmLЛtJm чtJql]�mt.rtJm�mtJ Qm]1"4mi, •
:чtJql) 

-Zч!Jm�LЛmЦ 9m]1бmrm�Uq!) Т)tJULЛП LЛПiJ l]q tJlU]'lbtJm�mnmt.r Ol]UtJU
'tJq!)�mnqLЛ tJqdtJmLЛ чtJqatJmZ чrm�чtim!JЧU !)ql)lU 1]1Ureшruь

:],u-i ,iJtJqцmhl ч� 
-mJ]mtJm.p �ПЧ ']lu-!л l]q tJlU�ml]mZJJ iJtJq!)�mt.rtJm�mti tJmdmtJu]lun

:�mt.rtJm�mti � tJlU]'l?u� aqptJm !Jчrm],EI IJЧQl)mum 
Чtl !.]qtJm чZчJJmб,uб llutJbmElшJJd iJlf!m? 'iJ!)шrdшQqtJ чer,uТ)tJq 

:l)q l]tJq1JZЧ1Jmб1uб (l]Hm '1 nчtim 't)mrnt1mt1q 'чtJmLЛ .�mJJчtJo) чtJql) 
-Qm],LЛmцm�m!)mtJm.p '1 чtJql)t)mt.rtJm�mti чatJmZ iJtJqtJtJmLЛ llutJu]'lmtJ
-bm� iJatJmZ чrm�чtim!JЧt., :!)q tJqatJmZ чtJql)aq.ptJm чtJql)Щl]mб,uб
Qm]1"4Zmd dt1mre1UJ]m�m1.rtJu3mц (JJm�mчbuluJ]UtJn.j) l)m�mtJbm�
-mJJmtJm.p '1 llu]1"4ulflulf! tJ1UaбmEIJ]iJ ч�mJJmtJm.p Ol)UtJU 'tJqatJmZ чr
-m�чtJm!JЧU !)q tJ1U]161UUm� tJmtimЦ l)mtJtJЧПm!)tJ1UП1U mtJt., :m�чtJmJJ
-чt.r lql)m]'l!)m � Qm]"IJJlUUJ]iJ tJ1UaбmdJ]iJ Ч�m!)mtJm.p iJtJ1UбmbtJmb 1U
1JtJ1U.ptJmZ чtJql]бmEl!)iJQtJUb '1 чtJql]ElrшТ)tJq l)m�mnqLЛl)LЛ-lmчбun 

ilp1ubtlmt)mnm1J 
11 il1J1urtt1uбmt)nmч �tlqaLlmZ �rmtJ�rimlJ�t, -� ·в

\J!la\Jn� ... en1i-.1лn'l-.1t.. 
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ЛYiti-1 = Yi - У;-1: (8.2) 
Uбt, LL hwt(bLwlft, U1l::i1.'IЩb(1Q: Pwgw11ow4 hwt{btwбfi w111.nшgn­

LПLl.1 t wбi, pwgwriow4 W(lWQ.ПLjЭJПLfi[!: 
l"J.tifiшllti4WJl't 2Wf1Rr UWЦWl'ЩW4fibrф фnфntunLjЭJWfi tifitлbfiur­

ЧПLf)JПLQ[! q.Gwhш1.nt{шl1 t [!upшgi,4 u fiwtun1111 4wl1 pwqruшJtifi llw-
4шrщш4ubriti hwi,wpbr,ntpJntGntt: UJ11 gПLgшfiti21:! [!firJ.nLCit{w6 t шfi­
ц_wfibL шff/1 q.n116ш4i,g, ru4 1.nn4nuшJtifi шr1U1whшJ1.nllwl1p WJfi 4ni­
ц_ntl1 t wбi, tлЬuщ: Pwqi,uшJt1fi tqшCiw4nч. шб�, tлЬl1щ[! hш2ч.ш114-
Ll.ntt1 t• hшt1buшtлt{nq 11ш4ш�,11ш4[! (Yi) pшqtiuwJtifitiQ (У1) hшi,wpb­
flbLnч.. 

т
р 

= 11.. .1 оо о/о: (8.З) 
i/1 У1 

tpb nriщtu pшqtiuшJtiG [!Gl'].nLfiц_nцj t шCit1ti2wщbu Ciшtunriqnq 
t1ш4шrщш4[!, UtлШGПLt1 bG.e 2rtРШJШЦш(i шбt� U'11:il1щ[!. 

Т =..1L·100 % (8.4) Pifi-1 Yi-1 
• 

П(ltлbq. Tp-(j шбt� tлbt1щfi t: 
ursi, q.n116w4tig[! gntJg t tлШLtiu, рЬ .eшfii,· шfiq.шt1 t hшt1tнJwtл-

4.nq t1ш4ш1111шц[! llb6 (ЬрЬ q.n116ш4i,g[! llbцi,g l11:i6 t) pwqtiuwJtiGi,g, 
4шl1 l'J.f1W n411 llшufi t 4wquПLt1 (ЬрЬ llb4tig фпщ1 t): 

'1tiGwl1i,4шJti 2w11.eti t1wцw1111w4fib11ti ршgш11ош4 hwLl.bLwбi, 111:i-
6ntpJш(i l/lnl/lnfunL/ЭJПLfi[! hШ(1Wpbl1W4Шfi t1b6ПL/ЭJПLQfib(1nЦ, ШJНЛШ­
hШJLПЬLПL Gщшtлw4nt{ П(1nzц_nц1 t hшtfli[шff/7 Ull:itlЩIJ, ПГI[! GntJUЩl:iU 
Lrfintt1 t pwqflUWJl'tfi u ZrtPWJШЦШfi: 

• Pwqi,uшJtifi hшчЬtШб[! hшzч.wri4ч.ntt1 t hbtnuJШL pwfiwёunч.·
т =дУ111.1оо= Уi -У1 .1оо=(Т -1)·100· (8.5) npyl/1 У1 У1 pyi /1 •

• CripwJw4шG hwtl.btwбi, hw2ч.w11411wfi pwfiwaufi t' 
Т . =ЛY;ri-1 ·100= Yi -у1_1 ·100=(Т -1)·100 (8.6)"PYVl-1 Ун Yi-1 

PYVl-1 • 
П(ltлbq' Тпр-(j hшч.btwбi, LЛl:it1щu t; 

�WL\.btwбi, q.n116w4ti9[! l/ln.er t шб�, q.n116wцgi,g йЬ4 t1tiшчnrntl, 
i,u4 hwЦ.btwбi, tлЬ11щ[! шб�, tлWщi,g· 100 %-ntl., WJutifi.efi' 

T"PYi/i-1 = ТРУИ-1 - 1О0%: (8.7) 
f\.tiGwut,4wJt, ZWJ1J?ti 1 о/о ршgшrошц hшч.Ьtшб�, ш11сtЬ1?[! n11n2-

L\.nL1.1 t ршgш11ош4 hшЦ.Ьtшб[! hwrwpbr,btntl. hwtl.1:itшбi, tлb11щi,fi. 
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! : 

У2 Уз У4 У; _ Yi . (8.9) 
У1 У2 Уз ... У;-1 У1 

2. �ш2п1111 pwqi,uwJtiu шб�, mЬtiщ[! fiшtunnri. pшqi,uшJtifi шб�,
tлЬ11щ�, чг�ш pwdwfibtnLg utлшgц,ш6 ышCinrrJI:! hшц,шuшr t hwl1w­
щшtnwutuшfi zqpwJш4wfi wбi, tлЬuщtifi. 

1L: Yн =2L: (8.10) 
Уо Уо Ун 

={ш2n11ri u fiwtunri11 pwgwr,ёw4 hwLl.btwбbnti tnшripl:ipntpJntO[!
ц,i,rsw4wq.(1ПLJЭJПLfinttl 4ni ц_ntt1 t pwgwr,6w4 wr,wq.wgnt1.1 

/{=ЛугЛУi-1 : (8·11)

UJ(j QПLJ9 t LПWttiu. рЬ nrieшfin�ч. t tлЧJШL W(lWQ.ПLjЭJПLfi[! l1Ь6
(l/ln.er) Gшtun1111tig: 

Ujuщi,unt{, pwgWГIOW4 Шl1WQ.WQПLl1[! Ш(lWQ.ПLjЭJШCi l/lnфnfunt­
JЭJПL(j(j t. ШJfi 4шrinq t trfil:iL tiu1щbu l'J.Г\WЦWU, WJUЩl:iU tL ршgшuш­
цшu: 

=4wr,wpbr,wtiwu wr,wq.wgnLL11! ршgш11аш4 wгiwq.wgl1wu hw­
rwpbrintpJntGG t n11щbu pwqi,uwJrG hwuqruwgnq pwgwrilJwц hw­

чbtwбtifi ( fX : Дуi ), WJUl'tfi9(i' hWГ\WpbJ1WЦШfi ШJ1WQ.WQПLl1[! pW­
QWГIOШЦ hwц_btшбi, tлbt1щfi t, ПJ1[! hw2ч.wri4L1..ntti t 11tiwJu WJfi ,ibщ­
.entu, brp pwgwpёш4 hwц_Ьtшб[!' nriщbu hwubl1wtnl1шG hnllR, '1f1W­
ljwQ t: 

в.з. C)t,t:iwut,�wJt, 2wf1el1 ut,2taii gntgwiif'lziitpn 

'1tiGwllnчwJ� 2ШГ\Rn 11notiG UWЧWJ11'J.ШЧQ hwzчw11ц4.nLU t 11r2�u 
ctwl1wGw4wqгiшцwfinц: lJtiotifi ctwl1шGш4шqriш4wGu WJfi lltioruu t, 
ПГ1[! hш2чшг�44ПLU t dwl1wfiw4r [!Gpwgpntll ч,nLfшtuчnri wpd"bpub­
rrg u [!GqhwfiriwgfiПLll ctшl1wuш4wq.riш4wG LЛШLПWGПLtiGbp[!: 'llw­
hшJtifi u 1.1i,2w4шJ.eшJtiG 11tifiwt1ti4wJti 2шriыt11ti t1ti2ru 11шцшг�11wц-
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A1%1 = dYVi-1 - Yi - Yi-1 = 1010Yi-1 = 0,01Yi-1: (8.8) 
TnpYlfi-1 ·100- Yi - Yi-1 ·100 

Y1-1 
SLtJwt gmgwGti2C! lllGlilt:wwqtilllw~wCi tillwulII m(jti lltiwJG 211pw­

JW4wCi bqwCiw4n4 hwz4w114btm 11tuu~nul: 
CqpWJW4WCi LL pwqtiuwJt,(i lllbll1.4b11t, llt,2LL QOJnLpJmCi nLCit, n11n-

2w4fl 4w1.4. 
1. =iw2n1111w4wCi 21'1.PWJw4wCi w6ti lllbll1.4b11fl WfllllW'll'\JWl[l hw-

4wuw11 t hw~w1.4wuiwufuwG ctw~wCiw4w2112w(jti pwqt,uwJjlCi wojl 
Lil bll1.4fl (j. 

- ·-·-· ·---



Gbrф hш2L{шт1шG l1bpn11Gb1Ч:! �лш11рЬ11 bG: 
Ршgш11аш4 tlb6ПLPJПLGGb11nL{, hшt.{шuш11шhbn tlш4ш1111ш4GЬ11nч 

t1ti2ш4шшш1tiG 11tiGшtlti4шJti 2ш11ыt� tltiotiG tlш4ш1111ш4[! n11n2L{шu t
щш11q tltlotiG pL{шpшGш4шGti pшGшllL.nL{. 

п 

LYi 
У== i=� : (8.12) 

ЬрЬ t1ti2шчшшш1tiG 11tiGшtlti4шJti 2ш11ыG ПLGti шGhшL{шuш11whbri 
tlш4ш1111ш4Gь11, 2ш11ыt� otiotiG tlш4ш1111шц[! n11n2L{nLtl t 42пL{ш6 uti­
otiG pL{шpшGш4шGti pшGшaL.nLJ.. 

п 

LYit; 
У= i=� ' 

2:ti 
(8.13) 

1=1 
П(ltлbr( Yi- G 11tiGшotiчш1ti 2ш11ыt� ош4ш1111ш4G t, 

n - [!. tlшLjш1111ш4Gb11ti PtlL{[!, 
� - G' tlш4ш1111ш4Gb11ti tltioL. dшtlшGш4шhшiлLJ.ш6ti iлL.nqnL­
PJПLG[!: 

'1tiGш11ti4шJti щшhшJtiG 2ш11ыt� tltiotiG йш4ш1111ш4[! ш111щtiu/l bqшGшLjnL{ hш2L{ш11LjbL itl 4ш11bLti, pшGti П(l шnшGlltiG ошцш1111wч­
GЬ11[! ЩШ(1ПLGш4nLО bG ч114Gшчt� hш2L{ш114ti IЛШ(l(lb(l: 

�шL{шuш11шhЬn ош4ш1111ш4GЬ11пL{ 11tiGшtlti4ш1ti щшhшJtiG 2шriвti 
otiotiG tlш4ш1111шч[! n11n2L{nLtl t ЩШ(lq t1ti2tiG dшtlшGш4шq11шLjw(ф 
pшGшllL.nL{. 

i 1 2 У1 + У2 + Уз + ··· + Yn-1 +-2 Yn 
у==�����""7""���-=--

п-1 (8.14) 

(8.15) 
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- (у1 + У2)1 + (У2 + Уз)2 + ... + (Уп-1 + Уп)п-1 =
У = 

2 · {t1 
+ t2 + ... + tп-1) 

п-1 

L {У; + Yi+1)t; 
- 1 - 2!:ti 

n11u,bq' у1, у2, ... , Уп-[! 11tiGшt1tiLjшJti 2Ш11Etl Ош4ш1111ш4Gt11G bG,
� -G· tlш4ш1111Ш4Gb11ti otioL. dшt1шGш4ш2112шGti iлunqnLpJnLG[!:

UGhшL{шuш11шhb11 tlшLjш1111ш4Gb11nLJ. 11tiGшoti4шJti щшhшJtiG
2ш11ыt� t1tiotiG t1ш4ш1111ш4[! 4ш11bLti t n11n2bL Gшu hbiлL.JШL pшGш­
llL.nL{. 

4шо· 

"-y.t- L. 11 

у
=

�· 
�)i 

(8.16) 

Л _ Уп -У1 · (8.17.1)
у- п-1 

%ш11шчп11 t Gшu otiotiG ршgш11аш4 hшLJ.bLшбti hш2чш114о 4nL­
OПLUШ1ЛtlЧ 1ЛЧJШLGb11nL{. 

2L (Yi -ПУ1)
Л

у
= j;�(n+1)

(8.18) 

UJU pwGшal!b(l[! OQLЛШQ.П(lOПLtl bG' 4wtuLJ.w6 hbLЛШqПLЛПLpJШG 
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nrn.nbrf Yi = Yi +/+1 : 

Cum ctwllwCiw4ti bpl.mJpCibpfl 41n41nfumf}JWCi wpwqmpJwfi' !JCi'l­
hwCi(lwgCinri gmgwCif121J llti2f1Ci pwgwp~wlj hwtlbLwlSCi t ~): UJCi 
hCiwpwtlnpmpJntCi t mwLflu UjWpqbLm, pb ilpwtlnp dwllwCiw4w­
hwmtlw6mll L1ti2pCinul npJ?wCin-4 UjbUlJ? t wtlbtwgCibL zwpJ?p ilw-
4WflflW~IJ (pwgwpliw4 Wfll11WhWJlllnLPJWilp), npUjbuqti npnzw4p 
mpttwo J?WCiw4m.l L4wppbnw2112wCiCibpfl [!CipwgJ?nul hCiwpwt[np 
LflCiti u4qpCiw4wCi llw4WflflW4P9 hwuCibL WflflJnLCiJ?WJflCiflCi: 

Pwgwpliwlj hwtlbLWlS[! llf12wL.iwmwJtiCi gmgwfif12 t. l'lflW tlf12tiCi 
1lt:;6mpJmCi(J hw2tlw114tlmtl t hw2n1111w4wCi t. hwtlwuwp c:twuwCiw-
4whwmt[w6Citnti hwuwn 21'\PWJwljwCi hwtlbLwlSbritig l4Wllq uti2tiG 
ptlwpwCiw4wCiflpwCiw~~nt 

n-1 
L ~in-1 

°X = ~i=~1 --=--
y n -1 (8.17) 

n 



OЩWLЛWЦpg: 
Uбf'J llfJ�fJ(i U1Ш[1ЬЦш(i и1Ь11щn n11n2ПLl1 bGp l1f12f1G bfl4flw1wфш­цwGp pwGшdl.tnч. 

ТР = rr/K211 · Кз,2 · ··· · Kn1n-1 = чJпкРvн , (8.19) 

ПJlLЛbrt' К
Р
.,н == ..1L 2'1PШJw4wG шбр qn11ow4pgG t,1 Yi-1 

m- (j' wбр LЛЬliщЬгф РРчо:
(8.19} pwGwdl.tnLl.1 wбр tлbtiщbr'I[! Фnf1Jш11f1GbLnч 1111шGg hш11ш-

pbflПLpJnLGGb11nч· У2 . д ..... 2д__ :д,
У1 У2 Yn-1 У1 

ЦULЛWGшGы' т
р 

=nf.: (8.19.1) 
crwtiwOwцp wGhwчwuw11whb11 tiwцw1111w4Gb11nч qpGwtipцwJp2W/1blПLti шбр tipopG LЛbtiщo hш2чш114чntti t чzпчшо 11pof1G b11411w-

1шфwцwGp pwGwdl.tnч. 

Тр= r.�к�,к� ..... к; . {s.20) 
Пf1LЛЬ11' t-G dшtiwGwцwhwtлчwoG t. Пfl� [!GpwgpnLL1 щwhщwGчntti twбр LЛЧJWL tnbUЩ[!, 

Lt -G' dwtiwGw4шhwmчwoubflp qnttiw110:,wчbLWбp tipo�G LЛWflbЦwG LЛbtiщ[! hWЧWUWJl t wбр tipopuLЛbtiщpg hшGwa 100%. 
{8.21) 

8.4. t}.�(iwu��WJf1 2Wf1P� J!Wl'}Wl'Jf1f11(itpo
l)p(iwt1fl4wJp 2Ш/1!Ю ЦWflПfl. t ЬGрШ11ЦЧЬL WULЛpбwuшцw(i qШf1·

qwgl1w(i' trGbt LЛWLЛWUЧП'1, puiщьu Gшl.t фnфnf1Jчbt WJL tлbuwцpLЛWf1pbfl qn116nGGb11f1 wqqbgПLpJwtip: 
tчnunLgpnG punLJpp шqqbgnLpJПLGUbfl[! qw11q.wguw(i [!U/'}hШGПL[lnLrlJlnLpJnLG[!' pwql1w11Jш tчnuntgpшu n11n2n11 фnфnf1JшpJnLGub11Gb(i, ПflG Pfl бwGwщw11hu t hw11pnLti WJL hwl1wцш11q.чшa цwti щw­LЛWhwцwu LЛWLЛWUПLUGbf1p 11роnч: '1pGшtipЦ 2Шf1рр WJl}Щpup фn­фnf1JПLpJnLGub[1[! 4ntчnLti bu qw11q.wgL1wfl l1f1U1ntl1 {tлblj11bug) 4ш11U1(1bfil').: 
Swtлwuчn11 pGПLJPP wq11bgnLpJПLGGb110 LPUПLti bG ЩW[1pbr,w­цwG (gf14LWJpG) LL ubqn(iwJp(i: tfJw11pb11wцwG wqqbgшpJwu GbflgnnшnLl1GшupJlЧП'1 hwLЛцшGpzp GzшGwцшpJnLG[! tip f1ui-n11 dwtiwGш-
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ЧР [!Gpwgыntli шбшti t. hwu(iщti П/1П2WЦр wnwчbtWQ.ПLJGp, hЬLЛП 
uчшqnLl.1 t' hшuGbLПЧ n11n2шцр uчшqwq.ПLJU Wf1dbgp, WJUПLhbtлl.t 
Gn11pg t wбnн1 tiflui Gwf1J4�G (izwGwцnLpJnLG[!, l.t ш111щЬu zwflnL-

. Gwц: 8�4LWJPU LЛWLЛWUПLl.1Gb[1[! utubl.1wtлpцnribu ЦШ[lbtr t UbflЦW­
JWgGbL у = sint upGшunpqp tлЬщ;1nч: SGtлbuwцwu q.n[16[!GpwgQb­
f1ПLl.1 '1JlWUp l.1ntnWЧП11WЩbU hwtiWЩWLЛWUf\JWUПLCi bG, ШJUЩbU ЦП!­
ЧWО

0 f1riwчf1бwцp 9P4tbflpu: UbqnGwJpG LЛШLЛWGПLl.1Ubflu ШJU LЛW­
tлwGnLl.1Gbfl(i bu, n11nup щwnpbriwpw[l 4114GчnLti bu JПLf1wpwG!JnLJl 
LЛWJlЧW. w11uчш ctwl.1wuшцp n11n2w4r щшhрu 4w11 ОJlЧШ ctшtipG: 

f1pLЛW[1ЦbGp П! 11bqПLUШJl (цшGnGшчn11) LЛШLЛWGntl.1Gbf1[!, ПflПUp 
ungpшt-tnGtnbuwцwu b11l.tntJpGbflp hwl.1ш[1 4wJ1bLf1 t utлnpwpwctш­
Gbt Ь[1ЦПL tutipp. 

w} hшGЦW[lOWЦp uцuчп11 фnфntunLpJПLGOb[l, ПflПUQ hbtлl.twGo
bu, 011puwц, щw1.nb11wqtiubflp цwl.1 pGwцшu Wl'\btnGbJlp, 

р} щшtлwhwцwG tлwtлшGnt11Gb11, n11nup tiboшpwuwц. hwl.1bCiw­
mшpшf1 PПLJL, Ь/1Ц/1П/11'JШЦWU q.n116nQGb[1p wqqbgПLpJWU Wfl/'}JПLUJ;! bG: 

U11wG6QwgGbGp qpuwtipцwJp 2w11op hptiuwцшG inru pш11ш­
'1Jlf1!Gbfl[!. h�tiGшцшu tлbGqbGg(! (tлribuq[!' Т), 9PЧLШJpG цшti РJlШ­
ч�бшцшJрG (К}. ubqnGwJp(i (S), ЩWLЛwhшцwG (Е) UIШLЛWUПLl.1Gbt1[!: 
ЬрЬ qpuwl.1f14wJp zw(lp[! tлrinhbup [!Utл шnwGdpQ pwqwq(lwliwub-
11P, WJG ЦШJlLПWhWJLЛЧP hbLЛl.tJWL tлbupnч· 

y=f(T.K,S,E): 
btGbtПЧ tifll.1JШUQ tiflOl.t ПLGbgw6 фnfuЦWЩЧWOПLPJПL(фg' huш-

11ШЧП/1 t цш11nLgbt qf1Gwtif14шJp ZWflQfl Wl'J.l').ptnf1LI. цшti tt йnLLU1fl· 
ЩLf14wtлf1L{ tin11b1: 

l"JftliшtlftltшJ/1 2Шf1Е/1 ШIJIJ/1V1/lt/ OЛIJO[[! (у = Т +К +S+E} puшpш­
Q.JlЧПLl.1 t Q.Lf1Jшчn11шщbu UJlШUПЧ, П\1 gf14LWJPU u ubqnGWJflG LЛШ­
LПШUntliOb11f1 pGntJP[! l.1Gшl.1 t wuфnфntu: 

lfnL[U7/1ЩL/1ltшtлftt/ tlnГJb[nLU (у= Т ·К· S · Е) 9PЧLWJpG l.t ubqnuш­
J�G mwtлwGntl1Gbrф pGnLJPD 1.Шntli t ЦWJПLG (шGфnфntu) lipwJG 
IЛflbGqp UЦW\ЛUWtip: 

8.5. Spb(iq: Spb(i11,J1 L[bptnt6'ntpJw(i 11bpnq(ibpfl 
ra.taliwl1f1�WJ� 2w11ebf1ПLU 

S[1bйl').[! '1fluwtiflЦWJfl 2W/10fl bflЦWflWdшtiЦbLЛ (bflЦWflШLЛli) pW­
'1W'1Гlf1!G t, Пfl[! punцэwq.JlПLl.1 t 1111w qw11q.wgtiшO hptiuwцwG tлbu­
qbljg[!, [!Gq ПflПLl.1' tiuwgш6 PШl'J.W'1JlWtiwubJl[! 11f11nw11цчntl1 bG 
tiflwJG n11щbu u11ш n11n2tiшu oupwgшцw11qf1 tuшuq.ш11n11.ub11: 

UJG pшGpg hbtлn, bf1p w1111bG qpGwtipцwJfl 2wnontй hwutлwtлчbt 
l.t uwhliwuчbL t tnbG11bugfl Wl1ЦWJПLpJntG[!, hш(lpbgliш(i libpnriGb/1fl 
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oq.uПLpJшtlp ЦШ\ЛШflЦПLLi t UflW UЦШflШq.J'IПLLi[! (pGntpwq.11ntO[!): 
=iш111эbguшG LibprщGbJ1[! pшdwGqntLI bG 2 h\1uGwl.jшG tutipbfl\1. 

w) 11'1GwutiцшJ'1 zwre'1 шnwШфG шGr.шuGbflfl hшflpbgntt1 l.jwt1
ubtuw(фtiшцwu hwtl,wuwflbgntu hwnw4'1g (hwriLшG) uwчwn11wl.j­
Gbflti фwumwgti OzшGwl.jntpJntGGbfl\1 oq.1.nwq.n11Mwl.1p, 

р) hшrpbgnLLI чn1Ф l.1\12ngn4., Пfl(! w(ig t цwgi.tntl1 цnGI./J1blЛ L1w­
цwri11wцObrф L1\1oL WJUЩbU, nri W/'ILЛWQПL\'I 2w11etiG hwLЛnt4 LЛbG-
111::iugo' lltiwdwLiwGwl.j ohr,pwqwLЛhLПЧ. ш(Юzшu \ЛWIЛWUПLIIOhrфg: 

l'J.\11.ЛWf\ЦhG.e Гj.flWUQ\19 JПl(1WJ?WUtlПLf1Q: 
Uftpftбшg,Jш[i dbpnlJ.O f!Ul/1 oшju /J. шр чtшр: '1\1Gwuj,l.jwJt, 

zwreo pwctwGtl,nLLI t hr,цnt uwu\1. JПL/'IWpWG!)ПLJ'l\1 hшOШfl Пf\П2Ц.ПLО 
t uti2'1G pqшpwGwцwG[!, 1..а шnwgtJ.wo цbmbflntl. q.flw:P\14'1 tl.flш 1.nwri-
4.ПLli IЛflbUf].\1 q.\1o[!: 

Uftpшf/шJJ}bfJ/1 junznpшguшб иЬрпq.о: hpb mGLЛlшшl.jшG gnt­
gш(фzGbflti l1wцш1111wцGbJ1[! ntuntLIGшutiritJ.Ыi ctwt1шGwLф 4wrбw­
mL hwuн,lwoGb(lПLO, шщw LЛШflph(l ПЩflПLpJntuGbflПЧ. Q.ПJ10ШJ. pшq-
11шp\1t,l q.n11onGGbJ1l1 шq11bgntrэJw(i hbmli.шGpnlf. 1J\1Gшt'iJ,4шJt, zwf1pb­
f1ПLU цul.jwmt,l\1 wm tiwцw1111wtiub11\1 utJ.wqntLI l.jwti шб: '1w tuшuq.ш­
f1ПLO t [!G4шtbt ПLUntOGшu'111tl.n11 bflli.ПtJP\1 qw11q.wgl.1wu ht,LIGwl.jш[i 
mbliqbGgo: UJ11 t,uц щwmбwnntl. mr,l:iurш wtJ.bL\1 wl.jfiwnш щшmцb­
riwgCibtnt hwuwri цt,riwnntu hG l.1\1owцшJpbri\1 tunzn11шgl.1wQ ubpn­
rш, Пf1(! ht,oGt,lw6 t 2ШJ11?\1 tiWЦWJ11'J.W4Gl:iJ1\1G Ц.bf'lшpbr,фq dwuшGw­
ljшhwmi.tшoGbrф tunznпwguшG l,lriw: 011t,Gwl.j' ш111.nшrюшuр\1 оr�ш­
цшG pnqwf1411wCi ZШ/10[! фntuwr,t,Gч_nLl.1 t WflU1Ш11/1ШGpjl шt1uwцwr, 
pnqшrtiuшG zw11ent1.: 

"lшpq uшhmz dftp/10/1 d/;pnfJ.tJ: '1\1fiwL'ф4шJti zwrieti hw111эl:ignL­
U[! uшhnq L'ф2'1G\1 oq.finLpJшup wJG t, nn hw2t1.ш1141,lntt1 t zwr.et, 
wnwojlGjlg u4шtnq ПJ1П2ШЦj1 ptJ.nlf. hWОПJ11'}.ШЦШ(i OWЦW(11'}.WЦUbJ1\1 
unohG UШЦШf1Гj.ШЦ!J, шщш hшzч.шrццntl.1 t ot,ot,G[! ошчш1щшцС�Ь11t� 
GntJG ршGш4'1 hwt1шf1' uцuш6 bJ14f1nn11t,g, hbmn' hf1/'1Пf11').P9, t. ШJ11-
щtш zшnшGшц: Utnwgt,lntl.1 t, nri tit,otiG 11шцwririш4Ghr,[! hш2t1.tчt,u 
цw116t:ш «uwhntu bG» 11\1Gwot,4wJt, zw11pt, u\.Jqpllg 11\lOtli. tJ.br,20· 
шubG wuq.шu hbnwgGbtnц uцqpjl t1h4 tiшцш1щш1.J[! t. ofi11q.111.JbLnц 
uь4 hшощщ[!. шJumtщt,g tt' uwhnri. upopo wGqwGni.uo: 

Uwhnq ut,ohGt, JПLflWJ?WUl.JПLJl 011.шLj hwt1шщш1.nшutuшG ctшl.1ш­
Gw4шz112wui, t1\1otiG owцwrriw4G t, nr,o l,lbnwpbrintl.1 t (!umrtJ.шo 
dшt1шuшцшhшmt1.wсф 41:iGtnrinujlO: Эntriweшu!JПtfl цr.uц11bm 
(У 1, У2, Уз, ... , у п) 11t,CiwL'фцw1t, zwnet, hWUШ/1 uwhnгt ot,ot,Go hш2-
чw114L.f.ntt1 t ш.лnr,1..а fiцw11шq.11t1.ш6 ШLQ.Пf1\1punч.: 

1. n11n2nt11 Ыi hшJ1pl:igl.1w[i t1t,2wtiwJ.P[!, шJut,GpG' Uf1ШUПLL1 [!Gq-

q.11цl/.nr1 UШЦWflf1WЦUl:iJ1'1 Р/11.\.(! m(m < п)' 4/1J1Wl11:itnt-l hbmtiJШL цwGn­
Go. ЬрЬ wfihpшd'bzLЛ t hшppbgObt uwOr, шGцшОnG mwшwunLl1Gb­
f10, hwf1phgtiшG L1t,2шцшн:ю tl.hrgG:nLu Ыi t1b6, 1..а [!Сiфшцшnwц[!. 
hwr,pbgl.1wG ufloш4wJ.eO фnorшgGntl.1, hrip wCihpшctbztn t щшhщw­
Cibt wnwlf.bL uwG(l WtjleGbfl[! t. wqwmч.bL ЩШJ1РП/1WРШ/1 4ri4Gi.tnrJ. 
mwtnwuщl.1Gb11/lg, n11nG.e w11ш2wgbt bG, opt,fiwц, t1шцwГ111шцGЬrФ 
шtttnnцnnbuwgflwJti hbuitiwOenr.[: 

2. �шppbguш(i ut,oш4WJOO otiwч.n11nq 11ш4шri11w4Gb11'1 hш11шр
hШZЧШJ1ЦПLU bG un2t,G wrictb,R[!, Пf1(! t1t,шctwuwG:w4 11t,ош4шшt, l.\bCi­
UlflПUWЦWG l.1шцш1111шцt, hw11pbgGnгt шridbeu t (щшJl.1ш0nц,, nr, m-[! 
цbliu, рt,ч t), UU1ПJ11..a Gb(lЦWJШgl/.ш6 pwGw�tabrфg nrtat ubцnL/.. 

t+p 

LYii"'t-p 1, ,(t - - Унр-Уt-р-1 Yt
= -m- чШu L У1 = Ун+-'--m.........,___ (8.22) 

nrtnbrt' Yi-G i-1111 uwцшriqwцt, фwuuiwg\1 Wfldbяu t, 
m -[!· hшflpbgoшG t.1t�2шцшшшt1 оьr�шnч_ш6 t1wцw11qшцubriti 

p\ltJ.[! (m=2p+1 ), 
У1-О' 11tiOш1.'ф4wJt, zwflpJ1 [!Opшgttц uш4ш1111шц[]. 
i-G· hшr,pbgiJщ(j lit,OWI./WJ,PПLl.1 l:iqw6 OШI./WJ1'1Шl/Gb/'l\1 hb('l­
pшl(wG hш11Ш/1(!,
р - G' l(bOtn m-t, ql:.iщ.eшl.1 hwl{wuwr, t. р = (m-1)/2:

Uшhnq L1J12J1Gt, Пflnzntri[! qnчq pt,lntl. wQl}Wri щwnntOwl/n11 11Jluw­
L1j14шJ\1 zшrщ\1 hшuш11 .e\li. wt.LbL\1 рш1111 t, ,ешСi\1 Пfl t1t,2JlO[! ЧWflbLJl t
t.lhriwpl:.iribt 11\lwJG hш11pbgl.1wG Lit,owцшшJl цbGtnrшuntli q.tnut.l.nri. bJl-
4ПL dwl'iwuшцwhwmL.f.ш6GbJl\1 t1b2mb11.t,O: 

3. �ШJ1рЬg11шG.а1t,2шчшJЩ! LЛbqwzш11dntl1 ьо qbщt, шо' ubl.j цЬ­
шnq, WJCinthbml..a (8.22) pw(iщ(Jl..anч hWZЦ.Шf\ЦПLti t+1 ·J1'1 WUf].WU\1 
hШUWf'I hшflpbgtJ.щo ШJ1dl:iOI}, Gnpt,g u,bqwzwf1d 4ШtпW/1ПLU, L. ШJ/1· 
щЬu ZWJIOLCiш4: Pbr,qш6 411\.tGwцшG [!Gpшgw\.jШ/Щ\1 hШOП/'1'1ШI./WG 
4\1J1Wnl1wG Wflf1JntUJ?ntl1 umwGntri Ьu n-(m-1) Gnri hшrpbgqw6 uш-
4WJ\11Ш4Gbri: 

Сш11.е\1 wnш2'1G 1..а t.,lbro\lfi р шG11wl.'Юb110 mфшt шt qnrt,pl.1\1 oq.­
GnLpJшup 1\1 ЦWflbt\1 hwnphgGbt, pwui, ПJ'l 11f1ШUg Gzшfiwl/ПLPJnt(iGb­
lЧ! цnri1ntu bli: 

Spbliq/1 hшtfшuшptlшP 11fi111pmpJmиo: h11tantJpGl::ifl'1' oum dw­
l.1wGw41t qwrq.шguш(i ht,riGwцшO upmnLl.1[! Шf1LЛШ9Пtbtnt (шprnш­
hwJU11:iLnt) hwUШfl цt,riwnt\,nt\1 l:iG LПWJ1Pbl'I шuшJlбwGt, pшq\1wG­
qwuGbr, gntQ!WJJlG, tnq.t,umtiц цnriьri. ШJL :f,ntШ,19J1шGb11: 

PwqL'iwGqwliGbfl(! LJ1Gшt.1 bG hbt.nl..aJШl mbupt,. 
- wnwotiG wutnpбшGt, pwquшCi11wu' у1 = а0 + a1t;
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- bfl4f1ПflrJ. ШUIЛt,бшut, pwquшu11шu' Yt = 80 + a,t � ail

- bllflПflf'\ ШUUфбш{jt, pWqUWUrJ.ШU'
у1 = а0 + a1t + a2t2 -+ a3t3 ; 

- n-b1111n1111 шu1Лt,бшСф pшquшuqшu'
У1 = ао + a1t + a:i t2 t- ... + a,,t'\

n111Лbri' 80, 81 , 82, ... 8n -[!· pшquшGqшufibrф ЩШflШl1btnf1b11G bu, 
t - (i' dwl1wGшLjt, ЩШJUшGш4шG G2wGш4ntl1[!: 

"·Фбш 4 шq.11nц� JwG щ riш ч 1.11 titiшJ n LU gwari шutл t,бw (i J1 pwq owG-
11ш L}[1 ь riti щш riшu ь 1Л rb/1Q tц1 pЬu(i ПLU t;(inцi b(J rф {jщt]J,4 ш J J1 2Шf1Rti 
puntpwq.11tiiuь11ti 4nuцribtn .:ibl.jGwpшGntpJntu: UJuщbu, Зо ЩW(lШ­
UbU""l)1[] 11bljfiшpшGцntu t ПflЩl::iu 11tiGшut,цшJJ1 2wrieJ1 11J12J1G щшJ­
uшG ubrФ р Gn tpwq.fll"i!, t,u 4 а 1, а2, зз-GЬ fl[J • w riwq.шg u w G Ф nфntun L­
p J ntG: 

'-l.t,бшцwq.11ntpjntUПLU 11zш4ч.шо t qwrq.шguш(j UПrJ.bLJ1 pшql1wG-
11wl.1t, wuuit,бwGt, [!GuirntpJшCi цwriq., nriu ht,uCiц_w6 t qt,Ciшl1ti4шJJ1 
2ШflRl:irф llwlJwf1f1W4Cibfl\1 ч.ьr2шч.n11 tлwripbf1ПLPJПLCiGbrф nrnzllwG 
ч.rw: ,wl1waw1G цwGnGt,' wnш2J1G шuи1t,бшGJ1 pwquwGqwu[! {nщti­
rJ.D) nriщbu unri.bt 4/ч1шnч_шl1 t wJGщt,ut, 11J1Gwi1J14шJti 2шreti hш-
11ш11, п11t, wnwot,O LЛШflplJflntpJntGGbfl[J (ршgш11аш4 hwi.l.bLшбt.11[!) 
цшJnLG bG, bflЦflПlll"J. wutnt,бш[ф pшquw011шl1Gbfl[J 4tiriwnцntt1 bG 
цшJnLG t11ч11nrн1, uiшr1pbf1ntpJntGGb11 (шrwq.wgnttШb11) ntGbgnri. 11J1-
Gwuti4шJJ1 2ШflRJ1 ШflLПШ9ПtLlш(i hwLIWfl, l::iflflП[H} шumt,бшGt, pwq­
l1wG11шllGl::irio' ЧШJПLU bpflПfll"J. IЛШflpbflПLpjnt(Шbri щ[jbgnri. 2w11et11'1 
hШUШfl t.. WJtG: 

PwqllwGqwL!шJJ1G LlnqbLGbf1J1G pGn11n2 t шri.t"iri. цшщt, pшgwl.jш­
JПLf}JntUIJ ршgш11ашч hwч.btwбbflt"i t.. rфOwl.1t,цшJt"i 2Шf1Rti Llшцшp­
l'}W ч Gbfl /1 hш ч bt шб bflti t1ti2 L.: 

bflu.ПLJP/1 wбt, q.n(lo[!GpшgG writnwgntПfl b(ipwqriцnri. �nLGl.jgt,шG 
ЧWflПfl t tJ1GbL Yt = а0а� l.jwu у1 = а0 · (a1f•

1+t>�t uibupJ1 gntшшJJ1G 
�ntGl.jgt,w: 8ntg/liGb11[1 pGПLpшq.rintl.1 ЬО wJG hшч.ЬLШб[!, nr[J l.jw/1J­
цw6 t �ntGl.jgfiwJJ1 hptl9J1 ub6ПLpJПLGt,g: 

UnшGtфG hшцшuwr,nttlGbnG ШflLЛШQПLnttl bG ГJ.J1Gwtlf,4wJ/l uiwri­
pbri LЛ/lЩb['D: Q.n['6[!upwgt"i 11/lшGч_шq. шбп 1.jwll Gt{wqntl.1[! pGntpw­
q11r1tt1 bG htнnLJWL �ntGl.jgf,шGbfl[!. w) q.6wJf,G, р) щwriшpnL/lЧ, q.) 
wumJ1бшGwJJ1G, q) щшrq gntg1wJJ,G u ГJ.flWЩ1g шошGgц_ш6 LПQW­
f1J1ptlwl.jшG q.6шJt"iG, Ь) РШ['Г]. QПLQ!ШJt,G L. fl.flWGt,g ш6шGgч_ш6 LПQ.Ш­
f111Р11ШЦШU щwriшpnш. q) ht,щl:iriPПL/lЧ (ht,IIGшцwGnц.1 Gц_шqnri. 
щrngbuubri), t) 11rшGg tnbuwl.jGЬ11/l hwllwuibri.шuo: 

UJGщtiu/1 qt,Gшl]t,цшJ/1 2w11pbrФ t1n11btшчnriLlшG hwuwri, n11nG9 
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2ш11е/1 uцqpnt.:i gшgшpbr,nt.:i bG w11шq. qwrq.шgшll, ч.ь112ntLI' qшri­
q.wguwG шGчшu, wJujlGpG' nnnG.e liq.tnntй bli n11n2wlф uwhllwGw­
Jt"iG t1Ь6"ПLpJWU, 4/lflWIJ:ЧПLU l:i(i tnq.j1utnf14 ilПLGLjgf,шGbr: чt112J1GGb11u 
hwбшtu Ш[ILПШhWJLЛtjntll bG hbtлU.JШL uibuenl.[. 

� К 4t1� к

Yt = 1 + e-a,_,t ш Yt 1 + 1oao+a,t
Пf1U1bll е -G' pCrwl.jwG LПQ.Ш[1/Ч�l.1\1 hf,tleG t: 

Pшqt1шli!Jшdub1,t, щшpшdbmplipft hшztfшpl/fJ: ЩG рш(фg hb­
tnn, Ь11р WflrJ.bG щшrqшршGl.[ш6 t qwriq.wgllwG l.Jnrф pGntJP[!, wCJ­
hf1WdЬ21.Л t hш2ч.ш11чЬt f'\f1Ш ЩШflШllbtn11b11[!: Pшqt1шfi11wunt{ l.jwll 
gшgf,inч. ш11и1whwJtnt{шo ui11b011,f, hшц_wuwruwG щw11wt1btnr,b11J1 
nnn2llшG ЩWf1QWQПLJU ubpnq[! hwt{WUW(1ПLl.1Gbf1/l hшtlшlJwf1q.J1 LПL­
oшt1G t' [!UUI 11-f,Gшut,цwJt"i 2Шf19'1 hШJtnG/1 uшtiшrщwl.jGhflt"i= Utnn(lu. 
рЬf11.[Ш6 bG nщп11 q.6t,, bril.Jrnflf"J. ЧШflQ./1 ЩШ�ШРПLJ1 t.. QПLQ!WJj,G hw­
i.l. w uwr, nt uCrbp/1 щш fl ш ubui 11 trФ n f1 n2llw G t1Ьрn11шрш GntpJnt G[!: 

Ршq llш Gqw 11 J1 h ш 2 Пfl 11,wl.jw(i щшrш ubuir, l:irit:! G 2 w Gш 4 Ьбе а.о, а1 , 
az ... , an-ni.l.: UJ11 11,Ьщешl.1 Gnruwt hwtJ.wuwrinнШhr/1 hшllшljшflq.[! 
nщ/lri. q.6/1 (у1 = а0 + a1t) hшч_шuшriuwfi щwriшtlЬtnrbrФ q.Gшhшui­
uwG hшllwfl цntGbGw hbuiL.Jwt uitueo. 

{
nao + a,L t = LY . 

(8.23) 
ao�)+a1Lt2 =Lyt. 

lш6btni.l. hwц_шuwf1ПL1.Нibrф hшllшчш11q.о· LjutnwGшGp ао u. В 1 

ЩlUf1Wubtnf1bf1J1 шrнtapGb111J. 
_ :�;>It2 - �)L)t. _ nz:yt- L)�). 

ао - n}>' - (�)f ' а
1 

- n})2 - (2: tf .

l:i11411n1111 чшr,q/1 щш11шрnt'1 Yt = Во + a1t + a2t2 hwuwn hшllш-
Cil1шGn11tG цшпшgtGе Gnpllшt hшl.[wuwf1ПLuGbrФ hшi1w4шf1Q.[!. 

{

na0 +a1Z:t+ a2Z: t2 � LY 

a0L t + a1L t2 + a2L t3 
= L, yt (8.24) 

ЭоL, t2 
+ a1L, t3 + З2L, t4 

=:с L, yt2 

QnJПLPJПLU ПLG� Gшu щш11шuЬ1ЛJ1trФ hш2t1.ш114uшG шtJ.bL� щwr­
qbgL[w6 b11,.wuwц, npnч. G4шtnbL/lnf1bG LЛGLЛbul.[ntll t d-шl1шGwц[!: 
=iшLlшawJG ГJ[IШ, чnn1111,�GwU1ubf1/l uц/lqplJ tnbrJ.шфnfuцntu t 11f1Gш­
i1J14шJt"i 2wr1R'1 l.jbGuirinG. ШJ11, 11-tщышll щшr,qbgtJ.nti] bG hbGg ti11bG9 • 
unr,uшl hшц_wuwrщuGbf1[!, фn9r,шgt{ntl1 bG hш24.w111.J/1G LlwuGшl.j-

219 

=------



gnq ub6nLpJnLGfib11/1 pwgwrowц uzwuwцntpJntGGbf1[!: г�uцшщЬu, 
ЬрЬ utiutli. 4nnr11/luwmubrф uцtJqp[! tлbriwtfintubL[!, t-Ci hшЦШUШ(1 t11 
1,2,3, ... n, шщw шtн1.шФntuntJЭJnLutig hbtnn t = ... -4,-3,-2, -
1,0,1,2,3,4, ... , ЬрЬ, )1hw11цb, 2Шf1J!U ПLU/1 цblitn pt.[nt.l. шuqшuubri: 
bnp шG11woGbrФ iэtitl.E! qntJq t, wщш t = ... -5,-3,-1, 1,3,5, ... :

uzшGш4nLo t' I. t L. pninri 1)Р , nrinC.g p-u цbGtn iэ'1tl. t, hшч.шuшп 
bu 0-/1: ,bmli.wpwf1, hwцwuш11шofibf1ti pntn/1 шuqш1ШЬ('I[!, nrnu.e 
щwrintCiшцn1u bG WJrJ.щtiuti wutntiбш(iub11nt1. L t, l.jwf1nгt bG рш-
gшrЩЬt: UJI} rJbЩJ;!ПLO nщt1r1. q.6ti UП(lOШL hwцwuwrinнIOb11ti ЩШ/1·qbgt.J.w6 hшйшЦШflСШ цutnwCiш hbшl..i.JШL шbu.Q[!. 

{
na0 = LY

a1Lt2 
= 2)У, 

{8.25) 

tшl.J tri4rinrщ цwrщ/1 ЩWf1ШpntJ1 hwuwri· !nao +a2Lt2 
LY 

Э1Lt2 Lty 

ао L t2 + a2L t4 ""' L t2
y :

(8.26) 

Lnt6btntl. (8.25) L. (8.26) hшlJ.шuшrin11Шbrti hwoшцшriq.[!' шu­
hшJtn ЩW(1ШObtnril:i11ti uцwmowup, цшлшuшuе pwqtiwGl'].Ш0/1 hw­
uшщwtnwutuшG ЩШ(1ШUЬIЛ(1Ь(1[!: 

а1 ЩШf1WObU1(1[! WflLnWhWJLЛПLU t шб/1 uцqpuwцwu Wf1ШQ.ПLfЭJПL· 
G[!, tiuц а2 q.n116wц'19t:!' hwl\.btwбti tfirнflntuntpJwu hwutnwtnnLG 
LU(1WqntpJПLU[!: 1::;рЬ b(1li.ПtJpti ОШЦШ(ЩШЦU шбшu t WflWQШgntUnt L, 
ШЩШ 11f1Ш uЬ6ПLfЭJПLU[! ПLUПLUUWU/1(1Ч.Пfl dшйшGШЦШ2f10ШUtJ LitJ2tJ­
(ф hшйwr hwt.[шuшr 4t/1Cifl 2а2 й)1шч.nr)1: 

'l-tiGшuflцwJ/1 2ШГ19[! [!UI.Л QПL9zWJ/1G �1 =аое 811 ) hшt1.шuш11ошG 
hW(1pbgGl::iL/1U, щшr1шйЬLЛf1Ь(1[! hw2t1.шf14bLПL hWUWf1, ьwшJflG 
tnll.JWtGbrifl tnq.wrфpuGb(1)1 Gцшmйшuр Ц/1('1Ш11Ч.ПLО t ФJ:2U-o: UJ­
utiGnG' hШJ14ШЧ.ПJ1 t tnt6bt hbtnli.JWL hwt.J.wuшf1ПLOGbf1ti hшош­
цшr�q.п. {L lny = nlna0 + a1L t

L tlny = lna0L t + a1I t2 
(8.27) 

ЬрЬ L t =о, шщш hwtJ.wuшruwG lnao L. а1 щwrwubmrbfl[! 
q.mGnto bG hbшuJWL pwuwat...t,g. 
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Z:lny Itlny lna0 =-n-: а1 = 1:t2

8ntgt,ш шr,и1wgntnLl.1 t е3
'

1 l.i/lшч.n111l hwt1.wuw11 4WJntu hш11w­
pb11wцwG wб: 

8.6. UbqnfiwJpfi 1.11w1.11w(intй(ibp 

Ungt,шt·LПGmbuшljwu 2шrn bflhПtJpGbrt, bnwl.1UJwLiwJt,G Ljwo wo­
uwцwu ШЩШLGЬJ1'1 11'11ЛW('l4UWU dшошuшч hwбwtu '1 hWJUl bG q.w­
L'1U ozmшщbu 4f14Gl\.nrt rnшtnшGntl.1ub(1, nr,n!i.e mt,.шцшG dwl.1wuш-
4w2ri2wGntl.1 tшщЬu tbG фnфnfuфLu: 'iriшu.e рСiшцtt�ош1шчшG 
щwJoшuGbf1'1, [!GqhwGntf1 mumbuш4wG u pшqйшrэ/ltL WJt' 1.1wuшйр 
цш11qшtl.n11L/.n11. qnrionGGbr/1 wqqbgПLpJшG hbmuшGn bG: 

Sw11LJ.w [!Gpwggntl.1 mbrit, ntubgnq ЩШ('lрЬf1ШЦШU U1WIЛWUПLl.1Gb­
J"ID, Пf1nue ПLUbu Пf1П2ШЧ'1 hШULЛWU\ПL(i ЩШ(1рЬ('IШ2('12ШU, ЦП!ЧПLU 
b(i ubq_nuwJtJCI U1WU1WUПLd(itp ЧШU ubqn(iwJftU Wtf'lpubf1, tJuLj fltJ· 
uwu)1цwJj, 2wri.eG ШJfJ. qЬщ.ешu wGqшCintl1 ЬG mpturJ.-ubqnuwJftO 
4шu щш11qшщЬu ri.ftuwt1f11.twJt, ubqnuwJtiu 2wr,p: UbqnGшJtJCi tl.b­
f'lbi.Eubr,G ПL L /.ШJf1t0.1?Ubf1[! hwuqbgGnLU b(j UlWJlpbf' WGQШUЦWLj"\ Wfl· 
11,JПLUJ;?Ub['/1: UJl'J ЦШЩWЦQПLPJWUP, nriщbu 4w(in(i, oq.mntй b(i цw'u 
l.\.bflwgGl:it, цш'й фn.e11wgGl:iL (ubqi:lwgGbL) ubqnGшJ/1G mwmwGntйGb(1JJ 

UbqnGwJtiG tnwmwGntйGbJl(! pGntpшq.riцntu bG hшrnnt4' utq_n­
uwJGntpJw(i fturi.teuub p (ls) Lin1L/.n11. gntgwGti2Gb11nt(, Пf'ШUJ:? ШJU 
цшu шJG шuuч.ш (bnшuuJwц/1) фшumшg/1 ошцшrщшцt, L,. WJl'J. {inLJG 
шuuqw (bnwйuJwчti) hшt1.wuw11bgqw6 11ШЦШf11').WЦt, tnnljnuwJ/lG 
hш11шpbf1ПLpJntGG b(i. 

1
5 

�i • 100%: 
у 

UbqnuшJtiG iлшrnwuntuGbrф pwgшhшJ111.:iwG hшuшJl unt1.n11w­
pшf1 11/ltnW(1ЦПLU b(j ut, .еш(ф LЛWflЧ.W mll.Jшtub(1[!, ПflПG,J:? pш2tut1.nLй 
bG [!ULП wl1t,uubf1f1: lft, .eшuti (unt1.n11wpwr' 3-4) tnшrч.w mtl.JшLGb(1[! 
цti11шntl.nti] Ыi цwJntG ubqnGwJliG WL/1.en pwgwhwJtnl:iLnL Gщwrnw-
4ntl., nrщtuqft ршgwш.{)1 шпшЬlфG шшr�ч.ш щшLПшhшцшG ЩШJUШG­
Gbrф wq,ibgnipJПLU[!: UпшЬlфG rnwrtJGbrti ЩШLЛШhwчшG wq11bgnt­
pJntGGbflfl9 шqш111 L. ubqnGwJj,G rnw111шGntйGb11/1 шt�щшцwG pGntJ­
p[! wrirnwgntnri 4wJntu t,Gqb9uubf1 umwGwtnt hшLiш11 GntJGwGntG 
wl.1t,uGl::i11'1 t,uqb9uub11t,g hw2t1wriцnн1 bG щшrq 11\12\iG ptJ.wpш0w-
4w[ф tiGqb,J:?U[!. 
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т. = L..1_:п 
biэl::i 11f1Gwl1/14WJ/1 2Ш/1QПL11 wбuwG 4wt1 GчwqllwG ЩWJ1qn11n2 

W(1LПWhWJLПЧW6 tnl::iGt1blig t4ш. wщш 4w111::iL/1 t n11щbu hwqшuw11bg­
чш6 UW4W/11)Ш4Cib(1 nG11ntGbL wйpn11.2 ПLUПL1Шшuf111ч.n11. сtшt.1wGш-
4ш211ош(ф шt.1uш4шG 11w4wrщw4Gb(1/1 t1/1o/1G[!: UJ11 11bщpntl1 f1G11be­
uf1 hwl1ш11/1tПLt.1 GnLJGщbu l/w111:iL/1 t t.f.l:i11gGbL GnчGwGntG wl1f1uGb11/1 
11ШЦШ/11)ШЦСiЬ(1/1 t.1f1o/1G[!. 

i = � ·100%,
у 

n11rnl:i11.' \ -[! ul:iqnCiwJCinLJЭJWG t1/1o/1G f1uфыuG t, 

(8.28) 

Yi - [!' CinLJGWGПLG JПL/lWJ�ШCitlПL/1 шt1ut.f.ш t1wцш1111w4/1 t1/1-
o/1G 11b6ПLJЭJПLCi[!, 
у- [!' [!GqhwGПL/1 11/12/lG[!: 

biэl:i t.f.l::irgGntt.1 bG b11wl1Jw ctшl1шGш4w211owG, шщш п11щЬu hш(1-
iэl:igч_w6 t.1wцшf111w4 hш2ч.ш11цntl1 bG 36-шl1uJw t1ш4ш1111w4/1 11/12/lG[! 
(У): UJ11 11bщыntl1 f1G11l:ieu/1 hwl1w11tчntl1 GntJGщl:ш 4wf1bL/1 t t.f.b11gCibL 
GntJGwGщG шt1f1uGl:i11/1 t1/1o/1G[!, wJuflGыu· l:шшt.1Jw ctшl1wGшцш211oш­
G/1 11l::iщQnLl1' bfll::iQ hnLCiЧ.Wfl wtlf1uGl::i11/1, Ь(1Ь,р tflbtn(1\.f.ШJ'IGl::i11/1 l1/12/1G[! 
Li шнG: 

Ь�эЬ 11f1Gwt1f14шJ/1 2w11pG ntG/1 qш11qшgl1шG 11/ltnnLl.1, шщш 11/lGiL. 
ubqnuwJfl(i WL/lQ/1 hwzч.wf14bШ шGh11wctb2L П t ЦlWULПШQ/1 LПЦJWLGl:i­
()[! t12w4bL wJGщbu, П/1 hGw11шч.n11 LflG/1 pwgшhшJLПl:iL [!GqhwGn Lfl 
tnl:iG11Ыig[!: f'\.(1W hш11ш(1 UПЦП/1WРW/1 11/111nLl.1 b(i 11f1Gwt1/14WJ/1 2Ш/1Q/1 
ч_Ь(1LПLОШ4ШG hШ(1JЭbgl.1шG[!: 

QG11hшCiПL/1 mbuыnц ubqnCiwJGПLJЭJWCi f1G11bpuf1 hw2цw11цt1wG 
pшGw{)I.,.[! ЦW/11::iL/1 t Gb114шJшgGbL hlнлhJWL LПl:iupnq· 

ls =[ L i:}n: (8.29) 

8.7. Ut[U1n�nnl:iuwgf1w: 
f1.WJЧ:!f'l[j - ПLnpun(ф hWJU1W[j�21! 

Pшquшiwtfl ctwuшGwцшJflG 2ш11еЬ/1[!, n11nGe Шf1rnшhшJLППLt1 l:iG 
Ш/111JПLUQШJ/1G hШLПЦШG/12/1 чшtuцwonLJЭJПLG[! t1b4 4шt1 11/1 QШU/1 
qn116nGwJ/1G hwLПцw(if12Gb11f1g, 4ПiЧПLй ьс, qf1[iwl.1/14wJ'1 цwщwttg· 
чwо zw11�b(1: l"\.f1Gшt1f14шJ/1 2Шf1Qb(1/1 t12шцl1шG hwl1w(1 tflnы11w­
qnLJG еш11шцnшf1GЬrф t1bpn11/1 (ФS2V) 4f1f1ш11ПLl1[! t/1 щшhwGontl1 
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nrlit Ыipшl'}f"IПLJЭJПLG GшtuGшцшG LПЧJШLGb11/1 pшztullшG orbGыGbr/1 
llшutiG: UшцшJG 11/1Gшt.1f14шJ/1 4шщw4gqw6 zшrtebrl/ 1  ttzw411шG сtш­
йшGшц ФetJ-[! 4/lrtшnbLnL qbщQnLй щЬrnы t hwztl./1 wnGbt шt.1.tnnцn­
nbuwgflшJ/1 (wфлnnbq.(1bU/1WJ/1) WnЦWJПLJЭJПLG[!, П/1[! hШ2Ч/1 !/1 шnG­
ЦПL11 йf1ш1wtfl 11/1Gшt1/14WJ/1 2Шf1Qb(1[! йzш4bL/1U, QШCiqf1 1111ш Ш11ЦШ­
JПLJЭJПLG[! Gщwuu,ntt1 t 11f1rnwf14t.l.n11. ungflшt-rnGLПbuшцwG b11unLJ� 
Gbfl/1 qw11q.wgl1ш(i t1f1rnnLl1[! d"wt1шGш4/1 [!GpшgQПLl1 wt.l.bt/1 huLПw4 
W(1U1WhШJLПhLПLG: 

SGLПbuшцшG qn(16[!GpшgGl:irt/1 qf1Gш11/14шJ/1 zшm�brt/1 11ш4шrt-
11Шl/Gl::iflf1, hшLПцшщl::iu 11nLП/1l/ 11шuwt.1.n11ч.ш6Gbrt/1 йf12L. qnJПLJЭJПLG 
ntG/1 tflntuш11ш11{) цшщ: UJG hwfll1Шfl t Gbrtl/шJшgGbL lfnnbuшgflnG 
tflnfuцшfu4.ш6ПLJЭJWG U1bUQПЧ' У t • У 2, Уз, ... , У n 2Wf1Q/1 1.,. WJJ1 GПLJ(i 
2Шf1!?'1' ctwllшGшlf/1 h йf1ш4.n(1ПЧ. LПbf\ШZШf1dt{ш6 Y1+h•Y2+h•"·•Yn-th 
l1шцшr11wl/Gl::i11/1 11/12\.,.: L-/1 ctшl.1шGw4шJ/1G U1Ьf'1.ШЦ1П/uПL11[! чn1t.f.nL1.1 
t 111tн1.w2wpd, f1u4 flG.1:ю' ЦШЩ/1 b(lliПL Jpl}' wч111n�nnbuwgf1w: 

UфлnцnnbuшgflnG tflntu4шtuч.ш6ПLJЭJПLU[! hwu,цwщbu twцшG t 
11f1Gшlif14шJ/1 ZШflQ/1 hw2nrщn11. 1.,. Gшfunrt11n11. 11ш4wf111wцGb(1/1 11/12\.,.: 
�ш(ф П/1 11шрЬ11шLП/14ш4wG ч./1бшцшq.f1nLрJшG 11шuшцwG ubpn11Gb­
fl[! 4/111w11bL/1 b(i 11/lшJCi шJGщflu/1 11hщQl:i(1ПLl1, Ь(1р ZШftQ/1 ш11шG{)f1G 
шGqшйGbrtG шGцшtu bG f1f1Wf1/19, шщw 11/1 QШG/1 tf1ntuцшщш4gt.l.ш6 
11f1Gшl1f1цшJti ZW/"IJ?h/1/1 4.h(1LПLOПLJЭJШG qЬщрщй ЦШ(1l�.П(1 t ПflПZbL 
шцrnn4nnbuwgflwJf1 W11ЦШJПLf}JПLGG ПL wurnflбш(i[!: 

Swf1pb(1nLt1 bG шt.J.u,nцnnl::iuшgtiшJ/1 brt4nt U1buw4. 
ш) 11ь4 4ш11 wчl::iL/1 tflntflntuш4wGGb11/1 '1/1U1Wf14t!шG WЧ.LППl/nnb­

uшgflw, 
р) ufuшtGbrtf1 4шt.1 LП(1bG11/1g 2b11.ntt'iGbrt/1 LUЧLПnцnnbuwgflш: 
'-tl::if10/1G/1u w114wJПLJЭJПLCi[! hwGq.bgGnLt.1 t 111::iq.111::iuflwJ/1 qn116wцf1g­

Cib(1/1 11/12/lG еш11шцпшwJ/1G ufuшL/1 Шf1dЬQGbfl/1 ш11.бшU1йШG[!: '1ш, 
/111 hb11iэf1G, 11ctt.1.шf1bgGntt.1 t 11bqf1buf1wJ/1 q.n(16wцf1gGbrФ · чutnшhb­
L/1ПLJЭJШG t'i/12ШЦШJ}?Ь(1/1 ЦWl1ПLQПLt1[! u GzWUШЦWL/1ПLJЭJШG ULППЩПLt1[]: 

UцLПnцnnbuшgtiшu tшtflt.J.ntt1 t п1 щw(1pbf1ш4wG (nt gf14LШJ/1G) 
ШЦLППЦП11Ьuwgf1шJ/1 qn116wцg/1 oq.{1ПLJЭJШl.1p: UJG ЦWflПI'\ t hwzчwr4-
t.l.bL nt t1f1wJCi hшrhwG t'iwцш1111wцGb11/1. WJuflGpG' сtш11шGш4f1 t1bl/ 
t'iflwчnrtnц u,lщwzw11ctt.J.w6, WJtL. d"wl.1wGwl//1 gwG4wgw6 РЧПЧ (L) 
t1f1шt.J.nrtGb11ntl. LПbt1ш2w11cttl.w6 l.1wl/шrt11шl/Gbrt/1 11/loh: UJ11 mЬ11.ш-
2ш11сtп, Пf1[! 4nttl.nLLI t ctw&Jw[iwltf1 LWq, n11n2ntl1 t Gшli шt.J.mnl/nnb­
uwgflwJ/1 qn116wl/gf1 l/w11q[!. шnшoflG' L=1, bfl4f1Пf1'1' L=2 Li WJLCi: 

1bmwqnLППLJЭJШCi hшt!wrt шпшцЬL t1b6 hbU1ШJ?/1J?f1ПLJЭJПLG t ub11-
l/ШJШgGnLt1 wnwotiu 4шf1q.f1 n1 gf14LWJ/1G q.n116w�g� hwzt.J.wfl�[!. pw­
G/1 Пf1 tl.bf1LПLOПLJЭJШ(i W(1f1JПLGQGtiJ'l/1 шt'il::iGwl1bO WIJ.бШLППLliGbrl[! /1 
hШJUl ьс, qwLflU zшr!?/1 uцqpGwlfwG (у,) 1.,. ctwt1wGw4� t1b� t!�wtl.nrtnч 
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LПbrJ.w2шrн:ttl.ш6 (Yt-1 цшu Yt+1} uшцшгщшцuЬrф uflou qnJПLPJПLU 
ntCibgnri. цnnbuшgflшJfl hшuш11: Stl.JшL 11Ьщ,еnцJ wqtnnцnnbuwgflw­
J\l qn116шц\lg(! ЦШflbLfl t Cib(lЦWJWQUbL qntJqШJ\lU q6шJ\lU цшщfl цn­
nbuwgflwJ\l qnriowцgfl uf12ngnq. 

Г. = Yt. Yt+1 - Yt . Yt+1 а (j -cr • 
Yt Yt+I 

(8.30) 

ПflLПbrJ.' cr
y 

- Ci u О'у -[!, hшuшщwtnwutuшCiwpшfl, Yt u Yt+1 2шJ1.еЬ-
1 t+1 

rФ ufl2flu вшnwцntuшJflG 2ьri.шuuьriu ьu: 
tpb 2ШflJ?fl tl.b112\1G (Yn) 1..а. wnwoflG (У1) UШЦWf111,ШЦUbf1fl шridtв­

(jbflfl LПШf1pb(lПLPJПLU(! фngri t. шщш tnb11ш2w11cttl.w6 2Шf1j2[! z.\l 
цwriбwuntu, WJU ЦWf1bLfl t ЩШJuшCiwцwunribu LflШQUbL, [!U11,ПLUbLПtl., 
nri Yn = У1: Uщ 11,Ьщ,еnцJ Yt = У1+1 L. cr

y 
= О'

у , ,ewGfl n11 11,11wup hшz-
t t+1 

ЧШf1ЦЦ,ПLU b(j ufluuПLJU 2Шf1Р\1 hwuшri: 
UJuщflufl ФntuшriflCintuflg hbtnn wt./.tnnцnnbuшgflwJfl qnrioшцgfl 

hш2ч.ш11цuш(j pwGшdl..a.[! Ц(!U11,ПLG\l hbLПuJWL LПbU,E[!' 
r = Yt ·Yt+1-(Y1f 
а 2 

O'yl 

(8.30.1) 

LYtY1+1 - n(ytf 
Га 2 ( 

',2 • (8.30.2) 
LYt -nytJ 

flшntuGшuf111tl.n11 11,f1GwuflцшJf1 2шJ1.entu wф.nnцnnl:iuшgflwJfl шn­
ЦШJПLрJшG цшu pшgшцшJntpJшG uшuflG hb1.nunLpJnLG цш1.nш111:iLnt 
hwuш11 шцtnnцnnl:iuшgflшJfl qnJ16шцf19Cibflfl фwu1.nшgfl ш11c.tbвub11t1 
hwl1Ьuwtnntu bG wrJ.JnшwцшJflG (411\ltnflцwцшG) w11c.tbgGl:i11\l hbLП' 
G2wGwцшLflntpJшG 5 цшu 1 %-шung uшцш1111шцfl hwuwri (2ш112\1 
йшцш1111,шцuЬ11\1 шGцшtuntpJwG uшuflCi q(lnJшцшCi t1.ш114ш6fl [!G-
11ntCil1шCi фщршu' utuшш pПLJL tnШ[ПL hшt./.шGшцшGшрJшG): 

tpb wqtnnцnnbuwgflwJfl фwutnwgfl шrictbg[! фn.eri t WrJ.JПtuw-
4шJf1Gflg {Гаф < ГawruJ, ШЩШ Шt./.LППЦП11ЬUШQ\1ШJ\1 рШQШЦШJПLРJШU 
Ч.Ш(lЦШО[! (!U11,ПLUt./.ПLU t, fluц bf1p Гаф > Гаw'1), G2шGш4nLu t' 11,flGwufl­
цwJfl 2ш11вntu шnцш t шt1.1.nnцnnbuшgflwCi: 

Uц1.nnцnnbuшgflшG фnpriшgGbLПL hшuш11 4\lriшnntu bG LПШf1pbf1 
йbpn11Cib11, nrinug hwuш11Jw рЬ PПLПfl\l Gщш1.nш4[! uцqрGшцшG 
LПЧJWLCib11flg hfluGшцшG ufltnntu[! (щ1ЬG11,[!) pwgwnbtG t: 

Unшtl.bL U1Ш(1ШОЦШО[! '}.шpptJfi-nLnpunufl hШJU1Ш(фzu t, П(l[! 
hw2ч.ш11цtl.ntu t hbtлl.1JWL pwGшdunl.{. 
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n111.nb11' et == Yt У1 : 
UJU hШJtnШG\12\1 4\lf1Ш11ПLPJШU tnbuшцwu hfluuwч.nrintt1(! ЩWJUW­

Gшt.1.n114w6 t шJG hшuqwtiшGвпч.. Пf1 11,flGwuflцшJ\l 2ш11pb(lnLu flCiz.­
щbu 11,\ltnw114ntuub11[!, шJuщbu tL 11,11wugflg bqw6 2b11ntuGb11t1 pw2tu­
t.1.w6 bu dwtiшuш4wq11wцшCi hш2n1111,wцwfintpJwup: C!CiqntfibLntl., n(l 
tiwцw1111ш4ubrф 2bqntufibf)[! 11\lLППLUflg (ШJUЩbu чnz.tl.w6' UUШQП(lfj.­
Ubf1[!) щшtnшhшцшu bCi, 0-4 ufloшtJwJgntu Dfi4ш6 d-fl Ci2wfiшцnt­
pJntGGbf1[! '1\12tn tL unLП 4Lf1Cibfi 2-flfi: ЬрЬ wt1.1.nnцnnbuшgflwG 11,(lШ­
цшG t, шщш d < 2, ЬрЬ pwgwuшцwfi' -2 � d � 4:

1btnltшpш(l, [!ULП hWJLПWG\12\1 u1.nwg4.w6 qfiwhw1.nw4wfiGbf1[! П! 
рЬ цbtnшJflG bG ([!ULП цbtnb11fl), WJL tlfloшцшJpшJflG: '1(1wfig W(ld'bg­
Gb(l[! CizшGшцшtflntpJшG bf1bf! t1шцш1111шцuЬ11\1 (а=О.01, а=О.025 Li 
а=О.05} hш11ш(1 pb11tl.w6 bli hШU1ПLЦ ШrJ.JПLUШЦUl:i(lПLl1' hш2t1.\l wnGb­
LПtl. 11,\ltnШ(lЦПLl1Gb11fl pflt./.[!: 

Q.nJntpJПLU ntCibu 11\1 2w11.e tibpn11Gb(l 11\1Gwl1f14шJfl 2ш11.eb11ntl1 
w4.tnnцnnbuшgpшfi (шt./.tnnntщ11butiwJfl) фn,eriшgfibLПL цшu pwgш­
nbtПL hшuw11: '111шG,е ьu· ш} c.tшt1wfiwцfl' n11щbu t11шgntgtii qn(16nG, 
fib11ш1111шG 111:ipnq(!, р} hш2n1111шцшG LПШ(1pb(lnLpJntGfib11f1 t1bpn'1(!, 
q) шL[tnnnbq11buflnG �Liшфn,untt1Cibrifl t1bpn11[!:

в.в. �puwЩatawJl12w11eь1111 tannbLJwgi,wu 

t(luПLJpfl' [!ULП c.tшuwfiшцfl qш11qшgl1w(i ПLUПLUUШU\lf1ПLPJШU hш-
11ш(1, Ь(1рЬ1Ш hш11ц t ttJGntti quwhшLПbL tnш11pbf1 pnL[шCiqшцntpJntfi 
ПLGbgnri.. UШЦШJU '1\lt1JШUQ hbtn 4шщш4gt[ш6, D(lЦПL цшu шчЬL\1 11,\l­
Gшt1tiцшJ\l 2ш11pb11ti t1шцш1111шцuЬ11\1 фnфntuntpJшG 11\lou bri.w6 
фn,uцwtuцw6ntpJшfi шutnflбwCi[!: UJq tuurJ.\111(! Lnt6цntt1 t rJ.flfiшйfl­
цшJfl 2ш11рЬ11\1 t1шцшг111,шцuЬ11\1 цnnbtwtl.nriuшG, LПJ1bli11flg' фшu­
шшgfl uшцш1111шцGЬrФ 2tщnt11Gb11\l цnnbtшtl.nriuшG, hшопrщwцшG 
1.nш11pb(1ntpJntGubrф цnnbLшt1.n11t1wu (шJutiCiI?G' цnnl::iuшgtiwJfl qntJ­
qшJflu qn116wцgfl hш2t1.w114t1шG бшСiшщш11hnч) ubpn11,ul::i11nt1.: 

1. '}.pfiшйflчшJ\l zwppbpfl йшчшр(lшчQЬрtJ l.jnnbLШ'-{npnL\1[!
U�ШJU ШJU qbщpПLti t UtnПLjq QПLJQ IЛWL\lU ЦШЩ\1 tutnПLJ:}JWU ШULП\1-
бwО[! 11,pGшtJ�цшJti 2Шf'IJ;!D(1\l u�olt, t11p rюшCigflg JПLf1ШJ;!ШU!JПLf)ПLti 
ршgшцшJnLй t шtl.tnnцnnbuшg�шu: 
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(8.31) 

(8.32) 

(8.33) 
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8.9. "4wЩuwU1tiuLiwCi IJ. (1GU1tipщnuwgflwJf1 mwppbfl[! 

UngrшL-LЛUtлbUШЦШU b/1L.ПLJJЭUbГф J'J.ruшurцшJr ПLUПLl1uшur/1ПL­
U[!, qшгiqшguщ(j hrl1GшцшG u,b(jфugf1 L. фntuчwtщ{w6nLJЭJШG l1n-
111:чuarif1 pшgшhШJLЛПLl1G ПL pGnчэшqrnLl1[! hrl1p bG ULЛbf'l6ПLU чшG­
tuшmbunLl1Ub/1 rriшчшGwgGbLПL, WJUf1upG' mGtлbuшцшG briL.nLJPf1 
UШЦШ/11'].ШЧr шщшqw tWLtJb/1[! nrinzbLПL hшl1шri: 

чшutuшmbul1шG hшrigbriu шчЬLf1 ш1щf1шцшG bG 11ш11Gnн1 hwm­
чшщbu ungf'\щ-mGmbuwцшu brL.nLJpGbrif1 hш2чш1111wG L. чb/1LПL-
6nLJЭJWG' 11f1oшqqwJf1u ubpn11wpwGnLpJwGG wGgl1wu щwJl1wGGb­
/1ПLl1: чwGtuwmbul1wG l1bpn11Gbrir hшuшцwriqntu цwriL.nri tлbf'l b(i 
qpwribgGПLu Ц.f1бwцwqriwцшG ubpn11Gbr[!: чwGtuwmbuuwG 4f1riw­
nnLl11} ЬuрШ(1/1ПL11 t, П/1 GwtuчrGПLl1 (11f1uwl1f14 2Ш/1SФ Gbriuntu) q.nп-
6nri qwгiqwgl1w(i orif1GwtwLtinLJЭJПLU[! 4щwhщwGчf1 GwL. чwЩuw­
mbuчnri (hbnwuцwriwJrG) wщwqШJПLU, WJuf1[ip(j' WJU hruGЦ.w6 t 
t�UtЛ[1WЩПLJWQf'\WJf1 чг�ш: UщшqшJf1 hwl1шri ЦШlПШ/1ЧП11 t9umriw­
щnuшgf1щ(j ЦП!ЧПL11 t hbnwCl4WJ1WJf1(i, tшч щ(igJщf1GJJ' hbLПW­
l'J.ШJ16: Unl{П/1ШPW/1, 11ruшl1rцшJf1 2W/1f?b/1f1 tf)ULЛ/1WЩПUW9f1W wub­
Lf1U, wчbLf1 hwбwtu hwuцwuПLl1 bu hbnwGцwr1wф(i tpuщ1wщnuw­
grшG: 

UщwqwJr ПЩf'lПLJЭJWl1p 11rmnLl1f1 U1WflW6uWU lПbUWЦWU hf11191} 
ungf1шL-tлGtлbuшцшu briL.nLJpubrir hШJtлGr hwtnЦПLJЭJПLUU t, П/1[! 
цntЦ.nLl1 t f1Clbr,gf1nClntpJntCI: ,bug ГJ.W tL huwriwLtnrinLpJnLG t tлWLf1u 
чьг� hшubLПL briш6 фntuчwtuчш6ntpJПLUGbrif.! t•Gtщbu 11rGшl1r4шJr 
2Ш/1Ыr 11WЦШ(ЩWЦUbflf1, ШJGщbu tL 11f1 f\JПLl1p '1f1uwl1f14WJf1 цw­
щwцgЦ.w6 2wnыьrir ur2L.: Ь�эЬ J'J.rGшl1rчшJr 2Wflpbrir i:iwцшril'J.ШЧ­
(jb/11} hwuw11ribLf1 (hwuЬl1шmbLr) bG L. 4f1nwnчbL t 11f1шuGwцwG l1b­
pm1wpшuntpJntu, 11nшug hf1uwu чпш цшribif1 t uшшGш� zшtл hnt­
uшLf1 цшutuшmbuntl1Gbri: 

tpumriwщnuшgf1шJr tфriшnntu[! цшutuшmbuntl1Gbrinн1 hrl1G­
ЧПLl1 t hbtnL.JШL Gшtuш1111JшLGbrif1 l{riш. 

• ПLUntl1Gwuf1riitnri bnL.ntJpf1 qwriq.шgПLl1[! WUPПf'l2ПL/ЭJШl1p
чbrigriw6 щbtnp t Gчшriшqribt uшhш(i (hшrip) ЦП/1ПЧ.,

• bГJL.ПLJPr щ(igJШLПLU L. ubri4ш qшriqшgl1шG l}GГ].hWGПL/1 11f1-
tЛПLl1[! !Щbtnp t LПLГJ2 фnфntunL,ЭJПLGGbri 4rif1 шщшq.WJПL11:

Пripщ(j ЦШ('lб t tf)UU1/1WЩПUWQf1WJ� UWUЦl:iU11], ШJGpщ(j wЦ.btf1 
hnшш1.f1 L. бrztn (11Gшgш6 hшl{шuшri ЩШJl1шGubnnLl1) Ш/111JПLGpubri 
bu LПШtru цшGtuшml:iuПLl1Ub('l[!, pшuf1 П/1 чшr�б d'wl1шuшцwhшtn­
tJ.ш6пtl1 b/1L.ПLJpf1 qшriqшgl1шG щшJl1шuubriG nL J'J./1Ш 11f1Gwl1f14шJf1 
pGnLJP[! tbG hшugGnLl1 ш11wq. фnфntuч.bt: 
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r = XiYi - xi · Yi 
Ox ·Oy ' 

nrunbrf x;-Ci 11tiuwt1~1.twJ~ qnponGwJt,G 2w112ti i-1111 tlwltwrriw4Ci t, 
Yi-Ci' rJpCiwllpljwJp Wfll'JJnlUQWJflli ZWflEfl i-prJ tlw4Wfl'1Wlt[!: 

1tU1L.wpwr. lltiutL. 11tiuwt1ti4wJ'1 2wrf!ti 4nnbtwtlnrmu(! ((!UUl 

tlw4wr11w4GbpM, wCihpwdbztn t mnntq.bL wLl1J1n4nnbuwgt'JwJt, wn-
1.twJmpJmCi[! 4wl1 pwgw4wJmpJmG[! 2w11ebpt,g JnLflWJ2WGBm11'1 Cibr­
pn: CwpJ?bflpg npL.t llb4f'l l1w4wp11w~libr/1 l1/12L. w41.J1n4n12buwgflw1ti 
wn4wJnLPJWG 11tuu~mu WJCi utbl.Jl_g t tlbpwgqt,: 

2. =tw11pbgl(wb llw4w1111w4Cibpt,g (mpbCiq!ig) ti11wa zb11mllCib­
rt'1 hwtlwhw11wpl:iflwl1gntpJmCio: UJu ubpn11ntl 4nnbLwll.nrt1.mt1 bG 
ni pt tlw4wr11w4Cibp(l, WJl U1pburJ[! wptnwgntnri.' hwppbg4.wo t1w-
4Wflf'lW4utr/1 2trimt1Gtro tfiwu1.J1wgt,utptig, wJutiGeu· tlCiwgnpf'lWJflG 
tlbompJmCiCil::ip(!: UJ11 UUfWUlWltnq 11'1Ciwtlti4wJti JnLflWQWCillOL(l 2wr­
P-[) hwppbgGnul tu n11n2w~ti (t,ptCi pGnrn2) llbrLm6w4wG pwCiw­
altml, ru1wGt,g hbliln' ttlL4'1flP4 ~w4wr1ri.w~ubrflg hwCinul hw,-.pbg­
tlw6Gb[l[! (wJuj,GeCi' q.Lnfimtl d;( ::: xi - xt; dy = Y; - 91 ) L., tlbri2wutbu, 

n11n2nul hw2tlw111.ttlw6 zbrinulubpt, (dx Li dy) tlf12L. triwo 4w1..4t, futnm­
~JmCiCi [lUUl hl::ililltJwL pwGwaL.t,. 

r _ L dx · dy 
d,d1 - ~ 

Z:d2. · Z:d2y 

3. =lw2nfl11wljwCi mwppbflnLf)JnLCiCibpt, hwuwhwnwpbriwlfgm­
pJntO[!: U4U1n~n11tuwgt,wJti wq11tgmpJntG[! 4wpt1.'1 t pwgwnbt' Jm­
pw_ewCi2.1mr uw4wpr].wljpg hwGbtml Cirw Ciwtunrl'l tlw~wr11w4[!, WJ­
utiG.eCi q.1.J1LIOLntl tlw4Wflf'lW4Cibrfl (Y; - Yi-1) UlWppbpmpJntGCibrn: 

1wGrwhw2tlnrtG hb2Ul t gnLJ9 U\WL, np t1w4w1111w4Cibpt,g 11rwug 
lllwppbpmpJmCiCibp~Ci wugmll 4wmwrbLntl' pwgwntlmu t [!Cif'lhw­
Gm11 upmnu)p wql'}tgmpJmliQ u,wlflwullw!i tlrw: C!i11 npnur liw~wp-
11w4Gbpp' QUlil mri'1rt q.ot, tpntpnfuntpJwCi J].b1..4.enul 4wrbL/l t Ltnrib­
LWgGbL wnw2tiG inwpptrnLpJmliubp[!, [!UI.Jl n - r'l Ltwrq.fl ~nr/1 41n-
41ntumpJwCi f'lbui2nur n-ri11 LnWflpbpmpJmuGbp[!: S4JWL 11tummtl 
pwuw6uQ 4mGbGw hbLOL.JWL LnhU,E[!. 

LL\ . D. 
r6xay =~Lb.t L~~, 

npU1b1f dx = x1 - xi_1, dy = y. - y. . 
I 1-1 • 



t2шл11шщnuшgt,шG' [!G11hшGnt11 tnbuыnч. цш11ЬL'1 t w11uiшhwJ­
LЛbL hbLЛl..iJШL pшGwal..inq. 

Yi+ т = f{yj, Т, а1) 
П(ltnbl'l,' Уi+Г G цш(ф.1шtnЬuч.n1'1. L!шчш1111шцG t, 

Yi - G: цшGf1JшLЛbuч.nl'l. 2ш11ыt, [!upшgt,ц uшцш1111шц[!,
Т - G t2uLЛ11шщnuшgt,шJt, сtшL!цЬLЛ(!, 
ai- G' LЛ/1bG11t, hшч_шuш11L!шG щш11ш.:!Ьtn11[!: 

Qщ16GшцшGntL! hшбшf1J цt,11шnч.ш u bG toutnr,шщnuшgt,шJt, 
hbLЛl.&JШL tnш1111шцшG L!biэn'1Gb11[!. l1t,2t,O pwgwridwl.j hwцtLwбt,,
wбt, .:It,2t,Ci mЬйщt, Li tыuLЛr,шщnuwgt,w 2ш11еt1Ф' num n11LLt
Цti[1LПLOWl.jw(i pw(iwl\LLt, hW[1ptgйw(i h�llw(i Ц[1W: 

чwG/1JшLЛbuntL!G [!ULЛ Lit,2t,Ci pwgш116шl.j hwцtLшбt, чшr,nl'l. t 
t,r,шцш(jwgч.bL ШJuщt,ut, 11bщ2br,nLU, bflp цш Ч.ULЛШhПLIЭJПLU, П/1 
[!G11hшGnt11 uibG11bGg(! q.6шJt,G t, ШJut,GыG' L!bpn'1[! ht,L!Gqш6 t L!ш­
цwrщwцt, hшч.wuш11шtшч, фnфntunLpJшG L!шut,G bGiэш11r,ntpJшG 
Ч.flШ (hш4.шuwr1шtшLt, wubLnч.· hшuцшGnLL! bG рwgшr,ашц hшч.ЬLш­
бЬr,t, ЦШJntGnLpJПLG[!): 

=\btnШJ?/12flПl'l. tnbG11bGg[! gшGцшgш6 t tnw11bpqt, hwL!wr, Ч.b/1LПL-
6nr,bG Ш(lLЛшhшJmbLnt Gщшtnшцnч. шGhr,шdbztn t q.tnGbL ut,ot,G рш­
gшr,ашц hшч.ЬLШО[!, Li ШJG hшon1111шцшGnr,bG ШЧ.bLШQUbL 2w112t, 
tJ.b112t,G L!шцш1111шчt,G ШJGJ?шG шGqшL!, n112wG щшr,pb/1W2flOШGGb­
fl'1 hwuшr, t t2uLЛ11шщnuwgt,шJt, ЬG�эш11цч.ша ZШ/12[!, ш1utiG2G· [!uLЛ hbtлltJШL pшGшaltti. 

Yi+t = Yi + л . t 
1 (8.34) 

n11LЛbl'l.' Yi+t -[! t2uLЛ11wщnuшgt,шJt, uшцш1111ш4G t, 
(i+t) -G' ШJ11 ОШЦШ/11)ШЦtJ (LЛШ[lЧ.Ш) hWUШ/1(!, 
i-G' ПLUПLL!Gшut,r,ч.nl'l. dwuшGwцш2r,2шGt, ч.ьr,otiG L!шчшr,-
l)Ш�t, (LЛшr,ч.ш) hшаш11(!. n11t, hш.:!ш11 hш2ч.шr,цtJ.bt t Л-G,
t-G цшGf1Jwtnbu\1шG dwL!цbtnG t,
Л -(j' L!tJot,G ршgш11ашц hшqЬLШб[!:

�wЩuwmbuntlI(i (!um wбt, l1t,2t,Ci ml:iйщt, t,11шцшGwgqnLL! t 
ШJG сtшашGшц, Ь11р 2ШflJ?h [!Gt1hшGnt11 L!t,LЛnLL![! pGntpwqr,qntL! t 
gntgtшJt,G (tыuщnGbGgtJшL) цn11пч.: SbG11bGg[! qLЛGbLnL hш.:!шr, wG­
h11шctbzLЛ t nr,nzbL шбt, ut,ot,G qn116шцt,g[!, ршr,011шgr,ш6 t2um11ш­
щnuшgt,_wJt, ctшL!wGwцw2112wGt,G hшL!шщшtnшuf1JшG шutntiбшG,
шJutiG2G цt,11шnbL hbLЛl..iJшL pшGшol..i[!. 

• 
-1 �t = �-�. ��� 

П[lLПbl'l,. Yi-G 11tiGшatiчш1ti 2шr,2ti ч.Ьr,otiG ОШЦШ[ll)ШЦG t, 
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t - (j' цшЩuшLЛЬuuшG ctшuчbLЛJ}, 
� - G' шбt� utiotiG qnr,oшцtigo: 

Sr,bG11ti t2utnr,шщnuшgtJшJt, '1t�mшr,цч.шо b11.шGш4Gbr,[!, щшrщ 
L'1GbLПL hbLЛ ubцtлbl'l,, шnшч.ЬL \JПLЛШЧ.Пfl bG: 

чшGf1JшLЛbuuшG ubpnqGbr,t,g шnшч.ЬL U1Ш(1ШОЧ.ШО[! ' U1[1b(j11,j, 
ЦЬ[1LПLОWЦШСi W[1U1ШhШJ U1ПLpJnL(i(i t: QG11 П/1ПL\1' ПLUПLUGшuti11-
ч.n11. сtwuшGшцшhшLЛч.шоt, uшhl1шGGb11tJg qntru q.шtnL hшuшr, рш­
ч.шцшG t 2ш11ntGш4bL сtшuшGшцt, (t) шGцшtu фnфntuшцwGt, G2ш­
GшцntpJПLGGb11[!: чwGf1JшtnbuL!шG ШJl)щt,ut, untnbgntU[! bGpшqr,ntL! 
t. П(1 b(1UПLJP[! pGnчэшq.11n11. L!шцш1111шчt� L!b6ПLIЭJПLG(! aLiшч.n11t1.nLU t
ршqаш�эt�ч. qл116nGGb11t, шqqbgnLpJwG Gbr,2n, 0G11 n11ntl1 huш11wч.nr,
tt шnшGoGшgGbL qr,шGgt,g Li П! 11Ьцt, шqqbgntpJnLG(!: UJq шnntunч.
qw11qшguwG [!U1ЭШ92[! цшщqnLU t П! рЬ n11Lit п11п�шцt, q.n11('mGGb11t,.
ШJL сtшuшuшчt, [!UIЭШ9Е'1 hbLЛ I WJUj,GpG' 

у= f(t); 
t2uLЛ11wщnuшgt,шG huш11шч.n11ntpJnLG t tnщt,u utnшGшLnt цшG­

tuшtnbuuшG цbtnwJt,G GzшGшцntpJnLG[!: Фwumшgti LПЧJwtGbr,ti Li 
цшGtuшtnbuuшG цbtnwJt,G qGшhшtnwцшGGb11t, hшL![!GцGntul} (nrшuo 
umшgч.bt bG mbG11bGgl} pGntpwq.11n11. цn11b11t, tgutnrwщnuшgt,шJt, 
бшGшщш11hnц.), Е'1! hшч.шGшцшG t: UJ11 щшtnбшnnч. tL gшGцшgш6 
ч.t,бшцwq11шцwG цшGtuwtnbuntl1 \1шnшч.n11 t: '111w hшuwr tL Gщш­
tnwцwhш11aш11 t nr,nzbL цwGtuwtnbuL!wG ч.utnwhbt\mtpJшG lit,2ш­
цш12[!. П(1j, Ub6ntpJПLU[! Пf1П2Ч.ПLО t hbLПltJШL pшGшal..inL\.. 

Yt ± ta · cry,

П(1LЛЬ11.' О'·у, -G LЛ(1bG11t, ut,ot,G ышnшцnшwJtiG uf1JwtG t, 

Yt .(j' L!шцw1111wчti hwzч.ш11чw1t,G GzшGШЦПL!ЭJПLU[!, 
ta-G' Ц.ULПШhbLti ub6nLIЭJПLU[!: 

'1t,Gwut,цшJti 2ш112br,ti LJ.b(1tПLOПLJ}JШU ctшL!шGwц b[1pbu(i hw114 t 
LtiGшL! nr,nzbL LЛЧJШL 2w112t, Gb11untl1 qmGLJ.nri. шGhwJm L!шцшr,qшц­
GЬ11[!, ш1ut,G2u· цшtnшrbL t,Gtnbrщnuшgt,ш: l"'Gtщbu Li t2utn11wщn­
uшgt,wG, t,Gtnb(1щnuшgt,wG ЦШ[1П11. t ЦШLЛШ(1ЧЬL ut,ot,G ршgш11ашц 
hшч.ЬLшбt, Li ut,2t,G шбt, tnbliщt, ht,L!шG ч.r,ш· LJ.b11tnt6wцшG hш11iэbg-
uшG oqGntpJшup: 

1"'Gtnb11щnuшgt,шJt, '1bщgntu ЬG�эш'1/1Ч.ПLU t, nr n't pшgшhwJtn­
LJ.ш6 L!t,mnLU[!, n't tL 1111w pUПLJP(! !bG 4rbL tшцшG фnфntuПLpJПLGGb11 
ШJG dwuwGшцшhwtni.J.ш6nLU, nrt, ОWЦШ(11)ШЦ[! (11шчш1111wцGЬ(1[!) 
ubq hшJtnGtJ tbG: 
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qLnt-tu IX 

ta\J'\beU\Jbl" 

9.1. S(imbuwl.tw(i tJ(iiibeu(ibfф l}WUWl.iWf'lqПLll[! 

t-Cщ.bpu[! LWLЛfl(jbrib(j pwn t, nri(j nt(jf, Lit, ,ewGt, [jzwGwцntpJnLG. 
« gntgfl!>>, « gntgwQw4 >>, «gntgw4wq.t,i,»: i"(jr1,b,eu[! hwriwpb­
riwцwG gntgw(jt,2 t, ПJ1[! pGntpwq.гintli t шuntliGwut,riч.nri bJ1hПLJP'1 
Lib6nLpJnL(jGbrit, hwriwpbriwцgnLpJПL(j[! d'wliw(jwцt,. LЛWJ1WOПLPJWG 
Libo цwli nriht 1wфw(jt,2t, hwlibliwLЛntpJnL(j[! gw(j4wgw6 1wфw­
Glint2'1 hbLЛ (ЩLW(j, цwЩuwLЛbUПLLi, (jnriliwLЛt,4. h WJLG): 

�t,owqq.wJfl(j щгiwцLЛt,ЦwJnLLi [!Gr1,ntG4.w6 t f,(jr1,b,euGbJ1[! [jzw(jw­
цbL I h I щwJLiw(jwGt,2brinч. (ut,Liч.nL(jbrinч.): «1» LЛшnпч. (jzwGwцntli 
bG 0Gr1,hwGnLJ1, t,uц «i» LЛшnпч.· w(jhwLЛw4w(j (LiwuGwl.ф) t,Gr1,b,eu­
GbJ1[!: '1riwGp nщb4g4.ntli b(j f,(jr1,b,euwч.nriч.nri gntgwGt,z(jbrit, LЛn­
l"lWLЛWЦ ЩWJLiwGw(jt,znч.: 

Pwqt,uwJfl(j gntgw(jf,z(jbJ1[! (nrin(jg hbLЛ ЦШLЛШJ1Ч.пtli t hwlibliw­
LЛnLpJnLG[!) nщb4g4.nLLi b(j «О», t,uц hw24.bLЛПL (hwlibliWLЛЧ.Пl"l, [!(j­
pwgt,ц) dwliwGwцw2112w(jt, gntgw(jt,2Gb11[!· « 1 » щwJLiw(jw(jt,znч.: 

i"Gr1,b,euwJt,G Libpnr1,t, oq.LЛwq.nJ16Liw(i d'wliw(jw4 цt,riwn4.ntli t 
nrin2wцt, LЛwnwJt,G (jzwGwцntli(jbrit, hwliwцwгiq., nrit, oqGntpJwlip 
t,Gr1,bpuGbrit, pw(jwlJhbrit, ЦШППLQПLLi[! h Q.J1WППLLi[! r1,wnGПLLi t hw­
чtirб: 

ЗnLf1w,ewG!JПLJ1 fl(jф_euwч.nrч.nri gшgw(jfl2, nrit, Liwцwrir1,w4(jb-
11t, hWJ1WpbJ1WЦQПLPJWLip p(jшpwq.114.nLLi t f,(jr1,b,eu[!, [!(jl'l,nL(j4.w6 t 
GzwGwцbL nrin2wцt, LЛwnbrinч.: UJuщbu. 

q-(j' f}П1"1ШJ1ЦЧ,ШО WJ1LЛWl'l,J1W(j_efl ЦШLi Ч,ШОШПЧ,ШО WЩJ1W(j,e(jbJ1fl 
LЛ4.JWL LЛbuwцt, .ewGw4(j t (ошч.шш) pGbrib(j WГJLЛWhWJLЛПLpJwlip 
(6wч.wLWJt,G gntgwGt,2), 

P-(j' WJ1LЛWl'l,(1W(j_et, цwli wщriw(j_et, Lit,wч.nrt, q.t,(j[! (nriwцw4w(j 
gшgw(jflz), 

Z-[!' W(1LЛWl'l,J1W(j_et, Lit,wч.nrit, t,G_e(jшri<tb,e[! (nriwцwцw(j gшgw­
Gt,2), 

t=T:q -(j' LЛ4.JWL LЛbuwцt, WГJLЛWl'l,(1W(j_et, Lit,wч.nrt, W(1LЛWl'l,[1ПL­
PJWG �rw w2tuwLЛwdwliwGw4t, (w2tuwLЛwG,et,) 6wtuuшLiGbrio, WJ­
ut,G,eG W(1LЛWl'l,(1W(jpt, Lit,wч.nrit, w2tuwLЛWLЛW(1ПLPJПL(j[! (ПJ1ШЦШ-
4ш(j gшgwGt,2), 

T-(j' LЛч.JWL LЛbuwцt, WГJLЛWl'l,(1WG,et, WJ1LЛWl'l,J1ПLpJWG ч.rш d'wliw­
Gwl.jt, (w2tuwLЛw(j_et,) [!(jr1,hw(jnLrt 6wtuunLLi(jbJ1[! цwli l.lbnGwriцш­
pJwG pw(jч_nri(jbrt, рч.ш.ешGшцо. Lit,ot,(j QПLQWЦWJfl(j рt,ч.о. (ошч.ш-
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LWJt,G gшgwGt,2), 
W = q:T-G' LЛч.JШL LЛbuwцt, W(1LЛWl'l,J1W(j_et, PПl'lWJ1ЦПLLi[! w2tuw-

LЛWdwliw(jw4t, Lit,wч.nrit, [!Gpwg,entli, wJut,G_e(j' w2tuwLЛwG.elt wri­
LЛWl'l,(1Пl"lWЧWGnLpJwG Liшцш11r1,шцо wrd'b,ewJt,G wr,LЛwhwJLЛПL­
pJwlip (nriwцwцw(j gntgwGt,2), 

V-(j' Libц w2tuwLЛПl"lfl w2tuwLЛw(j_et, W(1LЛWl'l,J1Пt'J.WЦW(jnLpJnLG(j t
pGbribG W(1LЛШhWJLЛПLpJWLip, ЦШLi LiflWЧ.ПJ1 d'wLiwGWЦПLLi рПfl.Ш[1Ц­
ЧПl"l WГJLЛWl'l,(1WGJ;![! (пrшчшцшG gnLgw(jt,2).

F = zq -(j' LЛч.JWL LЛbuwцt, W(1LЛWl'l,J1WG,et, [!(jr1,hw(jnLJ1 t,G_e(jwridh-
J;![!, WJUt,G_e(j' WJl'l, WJ1LЛWl'l,J1WGJ;!t, ШJ1LЛWl'l,J1ПLPJWG Ч.J1Ш ЦШLЛШJ1ЦШО
r1,11wliw4w(j 6wtuuntliGb[1[! (6wч.wLWJt,G gntgwGt,2), 

Q = pq -G· LЛ4.JWL LЛbuwцt, f}Пl"lWJ1ЦЧ.W0 W(1LЛWl'l,J1WGEfl ЦШLi Ч,Ш­
бшnqш6 wщrwGpGbrit, 0Gr1,hwGnLJ1 wrd'b,e[! ц�Li wщriwGpw2112w­
(jwnnLpJntG[! (6wqwLШJt,G gnLgwGt,2): 

SGLЛbuшцwG t,(jqb_eu(jbrt[! цwribLfl t r1,wuwцwriqbL [!ULЛ hbLЛL.JWL
hWLЛ 4wGt,2G ьrit,. 

• brihnLJpGbrit, nGr1,q11цliwG WULЛt,бwGt,,
• hwlihliwLЛLiwG pwqwJt,,
• ч2t,nGb11t, liht, (1wфw4gbLflntpJШG),
• цwnntgliwG LЛbu,et,,
• hbLЛwqnLЛПLPJWG opJbЦLЛt, pGПLJpt,,
• hbLЛwqnLЛПLpjWG opJbЦLЛt,,
• b[1hПLjpGbJ1fl 4wqlit,,
• hwzqwriцliwG d'wliwGwцw2112шGt,:
f:!uU1 t;pLLntJpQbrФ 1!G11,q.i,4йwQ wuU1t,бwot,· t,Gr1,b,euGb11n Lfl­

Gntli bG wGhwLЛwцwG h wliфnф (0G11hw(jntri): UОhштшlfшб t,G­
r1,b,euGb[1[! pGntpWQ.(1ПLLi bG brthПLJpt, LiWЦWJ11'1,WЦGb[1t, hwrwpbrwч­
gnLpJПLG[! QULЛ hwliwцgntpJwG wnшGlit,G LЛWJ1J1brф: Ort,Gwц· w11-
LЛWl'l,J1WG,et, wnwGlit,G LЛbuwцGbrit, W[1LЛWl'l,(1ПLPJWG OWЧ.WLGhrt,
цwli LЛ4.JWL LЛbuwцt, Ш[1LЛWl'l,(1WG,et, Lit,wч.nrit, t,G,eGwri<tb,et, !1wцwri­
l'l,WЦGbrit, hwrwpbriwцgntpJnLG[!: Udфпф tiGr1,b,euGb11[! pGntpw­
q.rintli bG рш(11'1,, Lit, ,еш(ф' wGLit,2w4w(jn11bG thшliwr1,гiqnri LЛШ[1рЬ11
LЛbuwцt, 11\'lwitnri(jbrt,g pwriцwgw6 briL.ntJpt, Liwцw11r1,w4(jb11t, hш­
гiwpbrwцgшpJnLG[!: tpb t,Gr1,b,euGb110 o(j11q.rцntli bG pw11r1, brthnLJP­
Gbrt, П! РПLПl1 LЛШ(1J1П(1[!, WJL Lit,wJG Lit, LiWU[!, шщш ЦП!ЦПL11 bG
fudpшJftб цwli ump/lбfJ./;puO/;p (orit,(jw4' WГJLЛШl'l,J1W(j_et, �фqt,цш­
цшG 6wqwLfl f,(jr1,b,eun цwli W[1LЛWl'l,ГJПLpJwG wnw(jl!t,G бJnщbrt,,
q(jt, t,Gф,eu[!' l}ULЛ щwrib(jwJt,(j L. П! щwrib(jшJfl(j wщrw(jpGbrit,
tulipb rti ): 

f:!uU1 hwйbйwmw4wQ pwqwJlt' t,Gr1,b_eu(jbJ11} цwrhLfl t pwdw-
GbL Ьrцш tulipt,· r1,t,Gwlit,4 (dwliw(jw4wJfl(j) h LЛWJ1WOJ;!WJt,G:
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IJ.ftliшtlftl/ tiG11bf!UUb/11} hш24.ш11LtbLl1U hшl.IMШLЛПLI.I bGE hш24.b­
U1ПL dшLiшGшцш2112шЩ1 gnLgшGti2Gb/1[} Gшtun1111 dшLiшGшцш2112ш­
(jtJ gnLgшGtJ2Gb11ti hbLЛ (pшqtiu): n11щbu pшqtiu ЦШ/lbLll t oqmшqn11-
6bL GшL. цшutuшLЛbu4.nq L. ЩLШUWJtJG gnLgшuti2Gbf'l[}: 

rфuшLitiLt tiu11bf!UUb/11} LtiGПLLI b(j pшqj1uш1ft/J L. lfJ.f}ШJш/;шfi. 
SШf1ШUJJШJ/1fi tiu11bf!UUb/1[} Ltti11шrЩПLl1 b(j LitiOLЛШ/lШOШ-

2/lOШUШJtJG hшLIMшLЛnLJЭJПLUUb/lti hшLiш11: l).11шGf! цш11L.п11 11Ь/1 bu 
tuшqПLLI LI\loшqqшJtiG 4.tJбшцшq11шpJnLGПLLI. LЛШ/lРЬ/1 b11L(11Gb11ti 
ungtJшL-LЛULЛbuшl(шG qш11qшgl.IшG gшgшGti2Gb/1[} hшLIMшLЛbLtiu: 

C!uu, lf2�nub11\t 6u�· tiu11bf!uUb/11} LtiGПLLI bu hшuU1шU1mlJ L. фп­
фпfиш/;ш/J ц2tinub11n4.: 

ltwtu�wa lf wnnLgl.Jw(j u,buppg· LЛШ/1РЬ/1ПL11 b(j шq11bqШLЛШJ\1U 
L. Litiotiu tiu11ьEuuь11:

Uftpftli ftli!J./;pufi/;/1/J LtiGnLLI bG рtfшрш/Jш/;ш/J L. hш{ltfn/Jftq.
CG11hшGnL/1 tiu11bf!uGb11ti ШQ.f1GQ.ШU1ШJ/1li и1/;UJJ/J LЛULЛЬuшцшu 

tJG11b12uub11tJ htJLIGшl(шG dL.G t: 
Ul12tiu tiGl1bf!UUb/1[! ШОШUg4.ш6 b(j, ULЛШQ4,ПLl1 b(j Шq/lbqШLЛШ­

JtiU tiG11bEuGb11ti dL.шчintunLpJWU Ш/111JПLUf!ПLl1: 
(!uu, hl.:iu,wqnu,ntpJwu opJblfu,p punLJpp· [}U'1hшGnL/1 tiG11bEu­

Gbf'l[} uuin11шpшdшG4.шLI bG pшliш{fш[fшli (6шч.шLШJtiG) L. Пf1Ш[fш­
[fшli gnLgшuti2Gb11ti: 

t'>G11bf!uUb/1\1 ш111щtiu\1 pшdшGLiшu htJLI12шLI [}Gцш6 t tiu11bf!uш-
4.n[14.nq Lib6nLpJWU LЛbUf![}: 

(!uu, hf.:iu,wqnu,ntpJwu opJl.:il(u,lt' tiu11bf!uub/11} LtiGшLI bG шz­
fuши1шlipft Шf1U1Шl].f1Пf/Шl/ШfiПLpjШU, ftlipliШJ7d/;pft, Шf1U7Ш­
l]./1ШfiJJft !Jftqft[fш[fшli UШI./Ш[/1, Шf1U1ШIJ.f1ШUJJ/1 Шf1d/;pft L. WJLU: 

(!uu, l.:iJ11l.nLJJЭUl.:i/llt lfwqйt,' шnwuduшg4.шLI bu tiu11bf!uGb11ti 
Ь/lЦПL tuLipb11' hШUU1ШU1ПlU (:PtiEuчш6) [fшqtfnl./ L. фnфnfuш[fшli 
{fшqtlnlf. t'>G11bыuub11ti ш111щtiuti pшdшGПLLI[} GщшuLЛnLLI t 11tiGшLI\1-
Ltш1ti 2Ш/1Eti Litiotiu gшgшuti2Gb11ti чb/lLПLOПLPJWU[}: 

C!uu, dwйwйwlfw21ч�wu1t hw2�w11lf1.Jw(i' tiu11bыuGb/11} LtiGшLI 
bu U1ШJ1/;[fшli, /;nшtfu1ш[f ш1ftli, шtfuш[fшli L. zшршрш[fши. 

SGLЛbuшl(ш(i tiu11bf!uGb11ti oqGnLpJшl.Ip LПL6LtшLI bu hbLЛL.JШL 
tuu11ti/1Gb/11:!. 

• ungtJшL-LЛULЛbuшl(шG b11L.nLJpGb11ti 11tiuшLI1tLtшJti чinчintuПL­
JЭJПLU[} Ь/lЦПL L. шчbLti dшl.Iшuшl(ш2112шub11ПLLI,

• Litiotiu LЛULЛЬuшцшu gПLgшGti2ub11ti 11tiuшLitiLtш1ti чinчintunt­
JЭJПLU[},

• LЛШ/lРЬ/1 LЛШ/1ШОШ2/1ОШUUЬ/111 gnLgшGti2Gb11ti чinчintuLiшG
hш11шpb11шцgnLpJПLU[},

• gnLgшGti2Gb11ti Liti mbuшцti lj,nlj,nfunLJЭJШU шq11bgnLpJшG шu-
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mtiбшuti n11n2nLLI[} I.IJnLuGb/11111tiuшLitiцш1ti чrш,
• Liшl([lПLЛULЛbuшl(шG gnLgшGti2Gb11ti ш11<tЬыuь1111 чь11шhш2-

4.Ш[1Ц[} 41шuLЛшgtJ qGb/1119 hшLiш1111bLll qGb11ti: 

9.2. U(ihwU'lш�w(i IJ. [!(iqhwl:inLp �(iqbeul:ibp

1. UQhwu,wlf wu �[iq.bpu[! uпчn11шчшu hш11шрЬ11шцшG 11b6ПL­

PJПLU t цшLI 11tiuшLit,цшJti hш11шрЬ11шцшG Lib6ПLpJnLG, П/11:! uLЛшg­

LtnLLI t LitJL.GnLJU b11L.nLJPti LЛШ/lРЬ/1 1.Iшцш1111шцuЬ11t� hш11шрЬ/1ПL-

РJШU Ш/ll)JПLUf!ПLI.I:
UGhwmшl(шG tiG11bf!uUb/11} 11tiuшLitil(шJti, Щlшuti ЦШLЛШ/11.IшG,

hшLIMшLЛLiшG hш11шрЬ11шцшu Lib6ПLpJnLGGb/1 ?G: 

SGLЛbuшчшu ПLflfl.Ч.Ш6ПLPJПLUti9 цшtut\.ш6 LtiuПLLI bG Ш/lLЛШ-

11/lШ(jEtJ :PtiqtiцшцшG 6шt\.шL\1, \lUf!UШ/ldbEll, qG\'J, ш2tuшLЛШLЛШ/1ПL-

РJШU L. шн шGhшLЛшl(шG tJG11bf!uGb11:
UщJ1w(ip(if.:ipti �tiqtilfwlfwu ow�wLti tiu11bf!u[} (1q) hш2t1.ш11Lt-

t.J.шl.I t hbLЛL.JШL ршuшdL.пц·

1• =.91 ·q ' 
q" 

(9.3) 

0

1 _ .91.. · (9.4) 
q-

. 

qэ 

unLJU uцqpntUf!ПЧ. цшnnLQЧПLLI bG GшL. шн \'JG11bf!uUb/11}:

Quti шUhШLЛШЦШU tiu11bf!U[}.

ip 
= .Е1.. (9.5) 

Ро 

punLpшq11шLI t п11n2шч\1 ШЩ/lШUЕ\1 qG\1 41n41n\'UПLPJПLU[} hш2LtbLЛnL

dшLiшGшцш2112шGnLй pшq\'JuшJtJG\1 hшLIMwtлnLpJШйp: 
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i =.st : (9.1) 
q Qo 

UJ'l flu11bpu[! gmJg t lllWtflU, f}b pwu)l wuqwtl t W4.htwghL (1.4w-
4wubt) f}n11.wn4tln11 nnl.it wnlllw'lnwlllbuw4)1 wnlllw'lnmf}JnLuQ hwz-
4.blllm ctwtlwuw4W2fl2WUnll1 puiqfluwJflufl hwtlbtlWlllnLf}JWtlp, 4wtl 
pwun Uln4nu t 4wqtlmtl wnlllwflnwupfl f}nriwn4tlw(j w!So (u4wqmtlo): 

nn1.4bu hwtlbtlwllltlwu pwqw 4wnnri bu hwu11bu qWL uwL l4LW· 
GwJnu ( qM ), unntlwlllptlwJflU ( QH) 4wtl utlm2wJ)1G ( Q3 ) wpctbpubno: 
PwuwaLD, (9.1) hWUWl4WlllWUtuwuwpwp, 4QU'lnLUfl hblllLJWL inbumf 

I
• _...9i. 
q- J 

qnn 
(9.2) 



i11 

Untnшl'}.nшfi9ti iJtiwчnrr �ueuwndt9r wfihшwшцwfi rfi11bQU[!'. Z1 lz = Zo (9.6) 
gnLJg t tnwitau Wf1U1Ш'1flШGpta u),wt.l.nrф �GeCiwrictbpta фn41ntunLpJnL­Go hw2t.1.bшnt dwuwGшцш2r1oшGшu· ршq)1uшJ)1(ф hшuMwu,nLpJwi1p: U2tuш1.11шfi9ti шpmш11rnr1wцшGnLpJntu(] (V) цшrnrt t !ШЧ1ЧЬt\�фwtLnr dwiJwGшцntti pnrJ.шriчtl.nrt. wi,mw11rwGpft ршGwцnц (q) цwu 11),шч.nr Ш!1LПWl'}l1WGj?ft Чf1W 6шtuutl.w6 w2tuwmшdwl1шGwцnч(Т): UJu 11Ьщрnн1 4шribt)1 t цwпщgЬ1. 

• ш2tuшmшupr Ш(IU1Wf1(1Пl'J.ШltwCinч�JWG tiu11bpU[! pGbrtbG Ш(1-1.ЛШhW JIЛntpjwiJp. 

1 V-t=1, V=t:
UztuшmшGpr Ш!1LЛWl'J.f1П'1.WЧШUntpJntUQ pfiПLpШqflbtПL hШ11Ш(1hwбшtu oqtnшq.Пf'IOПLl1 bu uЬц ршGч.nrф Wf1LЛШf1f1WGp)1 pnriw114-йшG w(ihwmwцшG tarщbpu(! (wnabpшJtaG шrU1шhшJtnntpJwdp)'

iw = W1 = q.p . qoP 
Wo Т1 . То . (9.9)

nrнлtщ' p-G hwuш11rbt)1 q),GG t: 
(9.7) lt (9.9) шGhwtnwцwG )1G'1bpufibf1Q gntJg bG tnwttau, f)b.ешG� шGqшt1 t. hw2tl.bU1ПL c:twuшGшчш2r2wGta hшubuwtnntpJwup ub6шgtч (Ц1П{?(1ШgЬ1) w2tuшtnwGpti W(ll.ЛW/'}.(lПГlWЦШGntpJПLU(! рш�q)1uшJt1G du11:iwGwцw2r2wGntu: 
Uritnw11,11шGpt, wrctbьф (шщrшGpш2r11w(iwnntpJwG) wGhwmш-1.jwG l1Gф9uo gшJg t iлшtru, рЬ 9шGt,0 wGqwй t hw2tl,btnnt ctwt1ш­fiw4w2r2шliniй фnфnttJL\.Ьt nrut WЩ(1WUf?� Ш(lдЬ91] цwй .12шОr0 

iлnцnu t 4wql1nнl WЩflWCiE'1 wrdbgr Wб(! (Gt.l,шqПLU[!) pшqruwj),Gdwl.1шGwцw2r12wG'1 hwt]bt1wmnLpJwl1p: UJG nrnzqщu t'
i = q1p1 pшuш�un• •·
м Ро� � (9.10)

Pш(jqnri(itrr ptl.шыwuwl.ф шGhwtnwцшG !)Gribeuo цwrl:it/1 thw2t1.w114bt hbtnl..LJwt pwGшauntl.. 
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. Т1 t1q1 • lт=-=- (9.11) 
То toGo · 

1,nLJU u\JqpnLGpnl{ цwnbt/1 t щwrqшpш(jbt, рЬ hw24.b111nL dwl1w­
Gш4ш2ri2wGntu f?WGr· wGq.wl1 t 41nфntuцbt pwGtl.nrGttФ p4.wpw­
Gшtш pwqtauwJtaG/1 hwubuшLЛntpJwйp, 4w11 рwЩ, mnцnu t 4wq\1ntl1 
pwuL\.nrGЬnl1 ptlw9шGw4/1 шб[! (Gt.1.wqnLU(!): OrфGwц· wщriwGeGb-
11/1 t1,шбwn9ta t1.trшpbf1JWL tnЧJWL Gb(1(! ptrt1.шa bG wruntuш4 9.1-ntt1: 

U11..1nшш4'1 tntl.JWL Gt:;11nц hwzч.wr4tJ.bL bli шGhwtnшцшG j1Gqb9u­
Gtp[!, nrnG.e GЬr4шJшgчша bG 7-9 UJПLGш4GbrnLU: ч.bJЧnLOПL?JПLG� 
gnLJ9 t LЛШL),U, nr шчЬt/1 zщm uMwgtL tQ U wщriwup/1 qj,G[! 
180%, Р шщ11шG9/1 �фq/1\.jшцшG awl{wt/1 j1Gфpuo· 142.82% L. U 
wщrwGp� шщrwGgw21"2wGwnntpJwG t,G11teu[!· 202.5%: 

2. Cfiq.hw(Antp t,Cr11,bpuCrt11111 wnwtl.bt hwбшtu. bG oq.mwqnr6tl.ntu
mGtnbuшq.)1mwчwG hшztl.шrцGbrtntu: SGiлtuшцwG t11l1.nLJpGbp[! L. 
11rwGg pGntpwq.rn11 gntgwCфzutr[! цwrnrt bG ttiGbt 1wфwtlgbt�' 
[!Gl)hwGnч1 �шф ntGbgn11 Ls. wCa1wфw4gbL�: 

�wфw4gbt\1 6wt\.WLWJ\1U gntgш(фzGbrl! чwrbt� t wG11taow4ш­
{jnrbu qntliшrbL, tш4 wu�wфw4gbt'1Gti[\Q. nt: ШiiwФwцgbt/1 6ш-
4wtwJrG gntgwG)12Gbrti wйфnЦ'I )1G11bpuGbrФ 4ш11nL9tiw(j 111:iщenLй 
wйui,ow4wG qntdшriJшG шGhGwrJ,GntiэJwG htU1t..wGpn4.· oGrihw­
Gntr hшGrwq.ntt:iW(IGbrr utnwgLiшG hwliWf\ wGhrwcto2U1 t U1Wf1pbr 
tnbuwчta Шf1LПШ'1[1ШGj?Gbf'I(! цшu WЩ(lШU.t?UD(l(! uwtuшщb1i1 pbrhL 
1ШЧlWЦ9hLr mbup�. WJUt,GpG' 1шфw4gbL ШJU цшli WJG 1WЧ'IW4g­
dwG q.n116wцj1gйtr� oq.GnLpJwlip' 11rwGntl. tiu4 wщwhntl.btnч. hbtnw­
qw q.ntUШ(1UWCi u шutflnф tiurihpur 4w11ntgtiwG ПL hшztl.wrчuшG 
hGш rwL\.nrntpJnLGQ: 

Ujuщ�untl., wOiwфwцgbl� owtl.WLWJt'JG gntgw(фzGbrФ ш!Jфпф 
rG11bpuGtr� 4w11щgnLU(! щwhшCrontl1 t hwtnПLЦ ьri.wGшцGbfl� oq.­
и1шqnp6nLl1, nrnGJ;? l..i �G11tipuwJ�G 11bf}nrф wnwG3Gwhwtn4ntpJntGG 
bG: UJ11 цwщш4gПLpJшtip tt шG!ШЧ'IШЧQЬL� 6wtl.WLWJt1G gntgw(ф2-
Gbr� шl.lцшф tiG11bpuGbrl! П! рЬ untl,nrw4wG, ШJL hwmnt4 hwftwpb-
riwцwO dl:ionLpJЛLGGbn bG: 
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iv ==~==.91 · qo (9.7) 
Vo T1. To' 

• w2tuwtnWUJ?fl W(ltnW'lflOt'}W~w(jmpJW(i flU'lbJ?U(! [!Ul/l W2J"uW­
tnWtnWf1nLf)JWG' 

(9.8) 



Ul}JПLUW4 9.1 

1-lwбwnl.[wo wщriwCie� ewCiw4[! 1.1 q�Ci[! 

ч.шбwnlj_wo Urнлw-

wщriwupt, 11riшupt, 

pwliw4o 11/lшчnri/1 
(hwq. q.t,Go 

Uщriшup- 11t,шцnri) (11riwi1w4шG
11hшtlnn\ 

Gtri/1 
LПGUШ\j-

РшQ. '1w1tl. Pwa. "iш-,tl. 

Gtrio 

qo q1 Ро Р1 

u 1 2 3 4 

U(ljq.) 400 450 20 36 

P(ljq.) 350 500 36 32 

C+IJ hmn\ 200 220 12 12 

CGriшiJ. 

ч.шбшпцwо шrimw11riшG-
Q/1 шгнttро hwzцtmnL 
ctшl1wGшчш2112шlinLl1' 

pwqt,UШJ/l!i q.Gbrinч 
(hшq. йt,шцnг�) 

Poq,
10 2 · 3 

utua.\ 9000 

Plua\ 18000 

q1 1h1.11n) 2640 

CGriшl.1. 29640 

ч.шбwпчшо 
Wf'llЛW11f'IШUp/1 

Wf'ldtp[! (hшq. f1f'I. 
11/lшчnri) 

Рша. "iw,tl. 

Ро qo Р1 q1 

5 6 

8000 16200 

12600 16000 

2400 2640 

23000 34840 

UGhwLПш4шG /1G11tpuGt;ri 

Uriи1. 
�фqt,-
!jшчшG 
ошqш-

ш 

q, 
• 1 
lq=-

l\i 
7-2:1

112.5 

142.6 

110 

% 

q(jr, Uridtpt,

р �� �=� 
Р, 

м 

8 4:3 9-6:5 

180 202.5 

88.89 126.98 

100 110 

U11.JПLUW4 9.1 (ZW11ПLUW4ПLJ)JПL(j} 

<.\шбшпцшо шг�и1ш-
11f'IШGpfl Шf'ldtQO 

pшqt,uwJ/l!i 

iqPoqo p,q, ctwl1шGwljшzri2wGnLiJ' 
ip hшzl[ЬLППL q.Gbf'IПЧ. 

(hшq. йt,wqnri) 

p,qo 
11-7 · 5 12-5: 7 13-4 · 1

9000 9000 14400

18000 18000 11200

2640 2640 2400

29640 29640 28000 

9.3. Uq11tщwutwJ�fi �fi,ibpuCli:ifl[! • п11щЬu J'lfi,ibeuCibrФ 
fiwtufiш�w(i 61.L 

UqrbqWI.ЛWJtiu tiu11bEUQ ршrщ hшrшрЬrшцшu gnLgшuti2 t, Пfl[! 
pUПLf:Н�JqflПLti t UПQ!iWL-1.ЛUI.ЛbUШЦШ (j bfll..tПLJf}Ubflli tiroru ЧJПЧJП!1JПL­
PJПLU[! uЬ11цшJшgчш6 шGtшLfiwцgbLli 1.ЛШflflb11tig: 

Uq11bqw1.Л u2шuш4nLti t qnLtiwrчn11, qnLliШflWJtiG: t>u11beur ШJ11 
at...ti JПLflшhw1.Л4nLpJnLuu wJu t, Пfl wqrbqwmwJtiG mЬщ�пч wutiti-
2шцшunrbu hwtibtiWI.ЛЧПLti b(i Ь[1ЦПL hwtiwunLU gщgwurzubflti qщ-
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tiWflUbfl[!: UqrbqWI.ЛWJrG tiu11beuti hшtiwrФш t... hWJUlWf\Ш\1[! bflЦПL

tib6ПLpJПLUub11ti Wf11.ЛШl1\1JШLUbflr qщtiw11ub11 bu: 1111wugtig tibЦ[!

LfinLfintuч.nLti t (ru11beuwч.n11ч.nri tib6ПLPJПLU), ruц i:iJПLU[! t...' hwLiwrФ­

tПLLi, t...' hWJUlШ[)Wf\ПLLi ti[jщLi t wuLfinLfintu (tiu11beur цzrn[!): 
fi{jtJfiJ!UШt/П{ll/Пf/ tJfi(fПLpjПLU f ЦПiЧ,ПLLi ЧJПЧJПtuЧ.Пf1. hШ1.ЛЦШUr2[!

(шщrшС�еr qru[!, ч_шбшnч_ш6 wщrwueGbrr ешGшЦ[! L. WJLG): fiu­

fJbJ!и/1 Ц2/1П!J Lib6nLpJПLU t, П\1[! ЦШ\ЛШ[1ПLLi t tiu11bEUWЧ,Пf\Ч.Пf'l hW1.Л-

4шurzubfll1 hwLiшtшLfibtrПLPJWU qn116wL,19ti 11Ь11: 
UqrtщwmwJrG ru11beuub11r цwnщgLiwG Libpn11tiцwG Gшtuшmb­

unLti t umnrt... р4.ш11цч.ш6 ьrье hwrgbrф щwmшutuшuGbfl[!. 
• Па

\1 Lib6nLpJПLU[! щЬm,е t ru11beuшч.nrч.ti. 
• [!UIЛ ьrt...nLJPr mwrwubn U1Wfl("lb11ti tiGiщtiutia цwqLir щЬmе t

hш2ч.ш11цЬt tiu11bEUQ, 
• tiaGШ щЬt.лЕ t 6wnwJti п11щЬu ц2rn' tiG11beuubf1[! hшzч.шrцbtru:
ч2tinuьrr [!UU1[1ПLPJПLUПLl1 w[1h11wctb2m t r�ьцшч.шrч.Ьt hbml..tJШl

цwununч.. ешGшцшцшG gnLgwuti2ub11ti i,rщbeuubf)Q цwnnLgbt�U

[!UI.Лf1ПLLi bG pшqtiuшJtiG сtшl1шuшцш2112ш(ф ц2tшuЬ11[!. tiuц п11шцш­

цшG gщgwuti2ub11r 11!:iщenLti' hш2ч.bmnL ctшLiшGwцш2112wGtiu[!: 
чшnщgЬuе Шf1UlWl'}!1ШUEr wrctbeti. Ш[11.ЛШ(1[1ШUЕr �фqt�цшцшu

6шi.lwLr l..t qur ru11beuubf1[!: U[11.ЛШ(1f1ШUEr ш11сtЬЕП' pubqb(i Ш[11.ЛШ­

hшJ1.ЛПLрJШLiр, Шf11.ЛШ(1\1ШUЕ!� ешuшцr (q) l..t U[)Ш qur (р) Ш[11.ЛШ-

11\1JШLU t: 
U11mш1111шuer шrctbe[! цш11 w��шGeш2112wuwnnLpJШU tiu11be-

U[! (lpq) Шf11.ЛШ(1[1ШUЕr' hш2ч_Ь1.ЛПL \_L p,q,) t... pwqruшJtiU ctwLiшuw-

цш2112wuti шщ11шueш2112шuшnnL13JnLGGb11ti � p0q0} hw11wpb[1nL-

PJ nL(1 G t. 1 = L p,q,_.pq 
LPoqo

(9.12) 

UJriщrur tiu11beuu gnчg t 1.ЛШltiu, рЬ hшzч.bmПL ctwtiwuшцw-
2112wunLti шщ11шuеш2112шuшnПLрJПLU[! pwqruшJru ctwi:iшGwцш-
2112wuti hwtibL,WI.Л ewutia wuqwLi t tib6wgbL (Lfinepшgbt), ЦШti 
eшura 1.ЛПЦПU t цwqtibt шщ11шuеш2112шGшnnLрJШU шб[! (Gч.ш­
qщti[!): tpb wrctber tiu11beuti йb6ПLpJПLUti9 hwGbGe 100% (lpq-100), 
шщш \ЛWflpbflПLpJПLU[! gnчg t 1.ЛWLtiu, рЬ pwqt,uw1rur hwLiЬLiWI.Л 
ewutia mnцnunч. t шбЬt (Gч_wqbt) Wf1UlШ11!1ШUEti wrctbeQ hшzч_bmnL 
ctwLiшGwцш2112wunLti: t>G11beuti hwLiшrtiir t... hwJmwrшrti mш11pb-
11nLpJПLU[!' L p1q,- L p0q0 , puщpwqrnLti t wщrwueш2112wGш11nL­
pJwG 6шч.шLr LfinLfintunLpJПLU[! (ршgшrашц tib6nLpJwtip), L. gПLJ9 t 
mщtiu, рЬ hшzц,bmПL ctwtiшGwцш2112wuщti eшura rirwtiwцwG 
tirwчnrni.t t шч.ЬLШQЬL (щшцшuЬL) Шf11.ЛШ(1(1WUEr wrctbe[! pwqr-
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UШJrur hш11tн1шlЛ: UПLJU u4qpПLG,EПL[ ru11b,euub1'1(:! 4Ш11ПL9ЧПL11 b(j 
ШJU gшgшurzubrф hшl1ш11. п11пu.е Ь114ш ШlllЛШl'Jllr!Gb11r Шf1LПШ­
'111JШL bG, 011ruш4· ШllLПШl'JllПLf}JWU 6шtu.eb11(! (zq), dwl1шuш4r 
6шtuu[! ШllLПШl'JllШUEr ШllLПШl'JllПLf}JWU ЧllШ (tq), hшl1шtuшn(j рЬ11-
Е[! (yn), ш2tuшLПшчш11lф ,1>nu11[! (fТ) u ШJLU: 

C!ULП Ш11.JПLUШ4 9.1-r LПЧJWLUb!lr n11n2bu,e, 011ruш4· Ш11LПШ­
'111ШU.Еr ш11ctb,er rurJhEU[! (ШЩ11ШU.ЕШ2112ШUШ11ПLрJПLU[!)' 

34840 l
pq 

= 23000 =1.51478 4ш11 151.5%:
,bLПuWpШll, ШllLПШl'JllШU.Er ш11сtЬ,Е(! hш2ЧЬLППL сtшl1шuш4ш-

2112ШUПL11, pшqruш1ru ctwl1wGш4шz112шur hш11Ь11шLППLрJш11р,
шбЬt t 11nLПшчп11шщЬu 1.5 шuqш11 (Шб(! 4шql1bt t 151.5%): U11LПш-
1111шu.er ш11сtЬЕ[! шчЬLШ9ЬL t 51.5%-пч (151.5%-100%=51.5%) 4ш1111840 hшq. 1111шL1ш4шG L1rшчп11пч (34840-23000=1184011.11.):

Uщ11шu.eш2112шuш11nLpjШU ш11сtЬе[! 4шtuчш6 t b114nL qn116nu­
(jh11r фnфntunLpjПLUub11rg· ШllLПШl'JllШUEr .ешGш4r u qur: U111
ЩШLПбшnпч шuh11шctb2LП t 4шnшgbL :J>rqr4ш4wu 6шчшLr u qur
шq11bqШLПWJru rurJb{?UUb!l[!: 

UГ1U1Шl'}.1lWtiRfl :J>rqfll.Jwl.jw(i OWЧWLr rurJ.beun ,ешGш4ш4шG 
gПLgшurzr rurJb{?UU t, Пllr rurJb{?UШЧПllЧПl'J. \1b6ПLf}JПLU[! ШГ1LПW'1-
!1ШUЕr {?Шuш4G t' pubrJ.bu ШllLПШhWJLППLf}JWl1p, ru4 4zrn[!' qruu t: 

Uq11bqШLПШJrG rurJbEU[! 4Шl1ПLQbLru ш(lh11шctb2LП t LПШГ1ШUЬ11 
ШГ1LПШ'11lШLПЬuш4Gh11r ШUj_Шфш4gbLr ,eшGw4Gb!l(! ршq11шщшLП-
4ЬL 1111шug quЬ11пч: ULПшgчш6 ШllLПШl'JllJШLUbll[! (ш11ctbeub11(!) l'JWl1-
(jnLl1 b(j j_Шфш4gbLr, u hш11шрЬ11ЬLПЧ 1111шu.е' 4шrbtr t ULПWUШL(!U'1hШUПLl1 ru11beuub11(!: 

J2шur п11 ,1>rqr4ш4wG ошчшtr ru11bEU[! ышGш4ш4шG gшgwur-
2r rCщbeu t, шщш n11щbu 42r11 L!b11guшl1 bu pшqruш1ru сtш11шGш-
4ш2112шСф qrG[!: U111 11Ьщ,ешl1 rurib.EU[! 4ПLGbuш hbLПuJШL LПЬuщ:!' 

1 _ L q,Po
q - L qoPo ' 

<9·13> 

ПllLПbrJ.' 4ПLПП11Ш4r hшl1ш11rШ ЩШJl1шuш4шu 11b6ПLf}JПLU t, Пll(! 
QПLJg t LПШLru, ph Пll{?ШU 4trur ШЩ11ШUЕШ2112ШUШ11ПLf}JПLU[! [!Uf}W­
gr4 сtш11шGш4шz112шuПLl1, ЩШJ11шuпч, Пll 4щшhщшuчЬu pшqruш­
Jru dwl1шuш4ш2112ШUr 11Ш4Ш11'1Ш4r qub!l[!, ru4 hШJLПШllШll[! ЩШ-
11ПLUШ4ПL11 t pшqruшJru сtшl1шuш4ш2112шur фшuLПшgr ШЩ!1ШU­
ЕШ2112ШUШ11ПLf}JПLU(!: 1:;рЬ ПLUПLl1uшur11l1ш(j OpJb4LП[! Шl1WUOruah11Gш114nLpjПLU t, rGl'JЬ.EU(! п11п2чш11 t (!UlЛ рп11ш114чn11 шщ11шuыr 
hшl1ш4gnLpJШU, ru4 Ь11р Ш!1'1JПLUШpb11nLpJШU бJПЩ t' (!ULП '11lШug 
tul1pb11r' ЧbllLПL6ПLf}JШU UЩШLПш4rg 4шtuчш6: t11p ПLUПLl1uшur11-
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11ш(j OpJb4LП(! n11ut LПШГ1Ш6ш2112шu t. ru11b.EU(! hш2чш114ЧПL11 t (!ULП 
1111w ab11Gш114nLpjПLGGb11nLl1 рп11ш114чп11 ШllLПШl'JllШUEr: 

1фqr4ш4шG 6ШЧШLr (9.13) rGl'JЬEU[! QПLjg t LПШLru, рЬ ,eшGr· 
шuqш11 t 11b6шgbL (фn,e11шgbL) ШllLПШl'JllШG.Er ш11сtЬ,Е(! '111Ш ШГ1LПШ­
'11lПLf}JШU 6шчшtr шбr (uчшq11шu) '1ЬЩЕПL11, 4ш11 ышur· LПn4nu t 
4шq11ПL11 ШllLПШl'JllШUEr ш11ctb,er Шб[! (uчшqПL11[!)' 4шtuчш6 :J>rqr-
4w4шG 6шчшtr фnфntunLpjШU Шlll'JJПLU.Erg: 

3>rqr4w4шG 6ШЧШLr ru11b,eur hшl1Шllr!r ПL hШJLПШ11Шllr LПШ!l­
pb!lПLf}JПLU[!' 

LQ1Po- LQoPo, 
gnLJQ t LПШLru, рЬ rЩщЬ0u t фnфntuчbL ШЩ!1ШUЕШ2110ШUШ11ПL­
РJПLU(! рШQШflОШ4 ШllLПШhWJLППLf}JWl1p' r hшz�Ч ЧШбШ11ЧШ6 ШЩ­
llШU{?Ub!lr :J>rqr4ш4шG 6шчшLr шбr (uчшq11шu): UllLПШl'JllШUEr 
qur фnфntuПLPJПLU(! hшzчЬLППL сtш11шGш4ш2112шuПLl1, pшqruшJr­
ur hbLП hш11Ь11ШLПШ6, tr ШqrJПLl1 ru11b,eur 11b6ПLf}JШU ЧllШ: 

ru11b,eur hШ2ЧШ11411ш(j hш11Ш11 OqLПЧbUE Ш11.JПLUШ4 9.1-r 
LПЧJШLGb11rg. 

29640 о . 
lq = 23000 = 1.2887 4ш11 128.87 Уо. 

u2шGш4nLl1 t, hш2чЬLППL сtшl1шGш4ш2112шuПLl1 ШllLПШl'JllШUEr 
ш11сtЬе(! pшqruшJrur hш11Ь11шLППLрjшl1р шчЬLШ9ЬL t 1.29 шuqш11, 
4ш11 ш11сtЬыr Шб[! 4шql1bL t 128.87%: 

ruф,eur hшl1ш11r!r U hШJLПШllШllr LПWГ1Pbl1ПLf}JПLU(! (29640-
23000=6640 hшq. 1111ш�1ш4шG L1rшчп11) GzшGш4nLl1 t, п11 ШГ1LПШ-
1111шu.еr 6шчшLr 28.87%-пч шчЬLШUШLПL hшzчru (128.87%-
100%=28.87%) ШllLПШl'JllШUEr Ш!1UЬЕ[! рШQШ11ОШ4 ШllLПШhШJLППL­
PJWl1p шчЬLШQЬL t 6640 hwq. '11lШl1ш4шG 11rшчп11пч: 

Q.Gr flGl'}.GRU[]. GПL4ШJШЦШU LПULПbUПLf}JШU ЩШJl1шGGb11ПLl1 ш11-
ctbq11411шu шnшчЬL LПШ!1Ш6ЧШ6 gПLgшurz hшu11ruшgnrJ. qur шq11b­
qшLПшJrG rG11bEU(! 4Шl1ПLQbLru' bLGПLl1 b(i UПLJG GшtuШ'111JШLUbllr9, 
ruj_ u Ш11LПШf\.11ШU.Еr ,1>rqr4шцшG 6шчшtr ru11bEU[! 4шnшgbLru: 

q(jr ru11b.EU[! п11ш4ш4шG gшgшurzr ru11bыu t: rGqbыuшчn11-
ЧПl'J. 11b6ПLpjnLG[! шщ11шuыr qruu t: t11p ЩЬLПЕ t quшhшLПbL 11rшJG 
qub11r фnфntuПLPJПLU[!, чшбшnчш6 шщ11шuыuЬrф ышGШ4(! (ru11be­
ur 42r11ub11[!) ЧЬ119ЧПL11 t Пllbl hШULПШLППLu' UПЧП11ШРШ11 [!Gpшgr4 
сtш11шGш4ш2112шur 11ш4ш1111ш4nч: Ршq11шщшLП4ЬLПЧ шщ11шuыr 
11rШЧП11r qru[! '111Ш J?ШUШ4ПЧ, ULПШGПLl1 bu 11b6ПLf}JПLU, П/1[! 4шf1П'l 
t qnL11ШГ1ЧbL, [!Ul'J П11ПL11' l'JШ 11JПLU UПLJUШul1ш[j l1b6nLf}JПLGub11r hblЛ 
iшФш4gbLr gшgшur2 t: 

q(jr [!Ul'JhШUПLll ru11bEU[! шq11bqшLПшJru LПЬuыпч Пf1П2ЧПL11 t hb­
LПUJШL ршuшаuпч. 
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n 

Z:: Plql 
1 =..,.;;j-;.:...1_ Р n 

LP�q� 
i=1 

1 1 

(9.14) 

Sфш� /lGri.tou/1 hwt1wnf\1ш11 hwzt\.btnnL dшt1шuшцш2r�ошG/1 
ч,шutnшg/1 шщ11шuыш2112шGшnпцэJnLGG t, tiuti hшJU1Wf1Wf\ПLl1' ub-
6nLpJnLG t, Пf\(1 gntJg t UlWL/lU, f:)b n11ow0G 4L/1Gbr ЩШJОШGшцшG 
шщriwG.ew2112wGwnnt�JnLG[! Qfipwgt,ц <twuwGwцw2112wGntl.1, ЬрЬ 
qGtrю щwhщшGtl.b/10 pwq/lUШJ/lG UШЦШ('11].Ш4ntо: 1-'Gl'}.bJ;?U(I gnцg t 
UlWL/lU, fЭЬ J,?WG/1 шGqшо цшu ыш(ф 1.11nL{nunt1. t йЬ6шgЬL (Ч,ПJ,?f1Ш­
gbL) шп1.11ш11rшGе'1 wrd"bJ?[! qЩ1 ч,nч,nfunLpJшG ht:ш11.tшuыnч.: 

=tшoшr/11./1 lt hШJUlW('IWf1ti UlWflPl:if1ПlPJПlG[!' 
L P1q1 - L PoQ1 

gnчg t i.nшltiu, рЬ 1111шt1шцwG ошЩ, upшц_n["lnl{ t ч,nч,nfutf.bt wr-
1.11w11rwG.e'1 wpdbp[! qGti шбjl (Gt{wquwG) шrщJnLGJ;!ntu: 1"' 11Ьщ' wri­
mwririt.f.nri WflU1w11rwGpf\ ошGwц/1 ч,ntJ,nfuntpJntGu hш2ч.tн.nnL dw­
owGшцш2r12wGntu, pwqpuwJtifФ hшutн:iшщ tiG11tыu/1 uЬontpJwG 
ч.riw 1.'1 wq11nLu: 

ОrфGшц' ni1nzbGe qGjl /1G11toщ( 9.1 шrunLUшL\ti 1.11чiшtGbrint{. 
34840 l

p 
= 29640 1.1754 цшu 117.54%;

UJUЩ/lUПI{, [!UU1 bflbf:! WЩ(1ШUJ:?ШUll:ЮWЦGbflt'I, чшбш114.w6 ШЩ­
(1WGOut:ij'ф qtiG[I utio/1Gntl1 шбЬt t 1.1754 wGqшu (цшu qG/1 Шб(I 
цш�t'ibt t 117.5%): <+G/1 17.54%-nq шб/1 ш1111JntGontti (117.54%-
100 Уо) hwztlbtnnt ctwйwGшцш2r2wGntu uщшnn11.Gb!1[! фSwribt b[i 
5200 hwq. 1111шuw4wG utiшttnrnч. шt1.Ьй1, owu pшqtiuwJ/lG ctшuш­
Gwцw2r2wGnLo (34840-29640): 

l"'G1.щbu G2!.J.bt t, wpшw11rwGJ?l1 wpctbpti /1G11bpu[! цwnbtti t Gbr­
чшJшgfibL nrщbu Ш!1tЛWl'\f1WUQ\1 ышuшч/11.� /'J.\1Ш qG/1 Ш["ILЛШl'\J1JWL: 
ut'iшO чшщ qnJntpJnLG ш(ф Gwlt wrctb,e/1, �фqt,цшцшСi 6шtl.ШL/1 lt 
qGt, /1G11bpuGl:irФ utiot... 

(9.15} 
цш1Г 

(9.16) 
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rintpJntGGbrФ hwGrwhш24.wцшG qntOWf1[! hшцшuшr t шщршG.е\1
wpcttet, jlGqbput, hшаш11'11.'1 lL hwJ1.11wrш11\1 mwrptrnцэJWG[!. 

(2. Q1P1 - L PoQ1)+ (2. Q 1Po - L, PoQo)= L P1Q1 - L, Poqo (9.17)

(9.16) pwGwбut, 1ЛWppbpntpJnlUUb(1[! 1.11bri'1 \j(i ntGbGnLl1 WJG
/'j.bщpbpnlU, Ьрр 6шL{WLШJf'\G gntgшG\1211 \'\Uf'ibOU[! hш2t1.wrцbt\1U
ц2t111Gbfl[! :;>tJ.12ut1.ш6 bu pwqj1uwJ\1Ci dwuшGwцш2rioшЩ1 ошцш1111ш­
цnц, tш4 nршцшцшu gntgwut,2GbrФ t,G11beuGbr[! L{шnntgbttiu' hш2-
цЬшnL dwuшGшцw2f12шGti: 

OptJGшц' nrnzbGe wrdtot, ttGl'\bEu(! 9.1 wruntuшt.i\1 LПЧJШt Cib-
11nц: Щн:tЬ.Q\1 \'IGql:iJ;?U(! nrnznLti bGo (9.15) pwGшбltnt/.' 

1.2887 х 1.1754=1.5148 цшо 151.48%, tiuц ШJI). UIШ('lpbpnLpjШU
hwGnwhwzцwцwG qш.uwr[! nrш2цnttl t (9.17) pшfiш('Juntl., n1Ч! hш­

цшuшr t 11840 (5200+6640} hшq. 11f1ШUWЦu.iG t1tiшцn11/1: 
UJt gшgшGJ,2Gb['1ti [!GIJ.hшGnц1 tJGqbpuGl:,rф pwGw�!.tb["l/1 t'ibцGш-

pwGnto[! GЬ11цw1шgч.ш6 bG wruшuш4 9.2-шu: 
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. l:E191 = L P 1Q1 • I q,Po 
~ L PoQ, L QoPo 
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ruч 211.PWJWЧW(j /'l(il}.l:igu(il:irф hwl1wчwpq.[! t1t,lL(inLJU bfllLПLJPfl t,u-
11bpu(ib11t, 2ШJ1J?U t' hшzчшr�ччшо hwt1Mшtnt1ш(j фпфпtuш�ш(j рш­
qШJПЦ., ШJUf,(ip(j' шt1b(j hШОПJ1'1 dwt1ш(iШЧШ2J12ШUjl 11Ш�ШJ1'1ШЧf1 

. hШJ1WpbJ1ПLPJПLU[! (iшjuПJ1'1 dwl1ш(iшЧШ2J12ШUf1 t1ШЧШJ111Ш�f,(i: 
Ungflшt-LПUtnbuшчшu hbtnwqntnnLpJПLUGtiJ1ПLl1 t,u11b9uub11f1 hш­

t1шчш11q.f1 (pшqf,UШJjlfi ЧШt1 21'\РШJШ�ШU) [!liLПJ1ПLpJПLU[! �ШLПШJ1-
Ц.ПL11 t• tlbfltПLCJПLPJШU liЩШIЛШ�jlg чшtuчша: Pшqf,UШJ/1U flu11bpu­
Ubf1[! 1.Лшtflu bu hbtnшqntntlnri bfllLПLJP/1 qшriq.шguшu oG11hшunLJ1 
t1f,tnnLt1t, шttbtfl шчuшnnL puntpшq.J,Jl[!, fluч 21'\РШJШЧШU[! hutлшч 
ШJ1LПШQПLПLt1 t t1шчш1111шчuЬrФ фnфnjuПLpJШU hш2n1111ш�шuПL­
PJПLU[! dwtiшuшчfl [!UpшgpnLti: 

U11.JПLUWЧ 9.3 

Uuhwiлwчw(i /'l(il}.l:igu(il:ipt, hwйwчw11q. 
Шihwinwцw(i 
tiliqbeu(ibpti 
wlii.Jw(intйn 

Updtp� �lil)bpu[] 

:Ь�q�цwцwli 
6wll.wL� �liqbpu[! 

СНф �lil)bpU(] 

t,(inbDu(ib1 

pwqtiuwJtili 

P,q, , P2q2 , ... , Pnqn 

Poqo Poqo Poqo 

� . .h' .h .... '.9.э.
qo qo Qo qo 

E.L.h .... ,h 
Ро Ро Ро 

1n hwllwLiwnan 

21'\PWJWЦWli 

P1q1 • P2q2 , ... , ___Е!&_ 
Poqo p,q, Pn-1<ln-1 

-9!..� . .h .... 'до_ 
qo q l Q2 q.-1 

EJ., 11, 12 ..... ._Ь_ 
Ро Р1 Р2 Pn-1 

Pшqt,UШJJ,U lL 21'\РШJШ�ш(j t,u11b9uub11fl hшuшчш11q.ЬJ1[! �ШJ1ПГ1 
b[J чшnntgtlbt J,Gtщbu шuhшtлш�шu, ШJUЩbU tt (!Ul}hШUПLJl jlu-
11b9uGtiJ1f1 hшuwri: Uuhшtлшчшu t,u11b9uubrф hшt1шчшJ1Q[! щшг�q t 
чшnnLgt1шu tnbuшчbtnt,g: U11.JПШШ� 9.3-ПLti GhJ1ЧШJШgtlш6' t ШJ1-
LПШ'1J1ШUJ?f1 ШJ1ctbpt,, РПl'\ШJ1ЧЧПI'\ ШJ11.ЛШ11J1ШUJ2jl �flqflЧWЧШ(j CJW­
ЧWLfl lL ШJ11.ЛШl}J1ШUJ?fl l1flшчn11t, q.ut, ш(ihШLПШЧШU t,u11b9u(ib11f1 
ЧШ1ШLQ11ШU Oflf,UШЧ[!: 

UПLJU u�qpПLUJ?ПЧ чшnnLgntt1 bu (iшlL ШJL gшgшut,zuhrit, шGhш­
LПШЧШU t,u11bpuub11t, hшt1шчш11q.Ь110: 

Pшqt,uшJf1u lL zripшJшчwu t,u11b9uub11t, t1t,2L. q.nJПLPJПLU nL(ib(j 
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llwfiw4 '1G11bQU'1 U14.JWl ~U[! ltn11w114mll t 4b11[! G2i.two b114m '1G­
flOQUGb11n hw24w114llwG hwllw11 (9.19, 9.20): 

UJL n11w4w4wfi gnLgwGpzGb11'1 (qnG, pGQGwrictbQ u WJLG) '1G11bQU­
Gbfl[! n11n24mll bG 4zn4wo ll'12nG hwpclnG'14'1 pwGw6ub11n4: 

U'12'1G hwrillnGnlt '1G11bQU[! hwllwrictbQ t wq.11bq.WIIIWJ'1GnG, bpb 
wGhwinw4wG nG11bpuGb110 4zm.[wo b(j wq.11bq.wrnwJ'1Ci nGflbQun hw­
llw11'1!'1 w11rnw1111'1!Gb11n4: 

011'1Gw4· pfiQGw11ctbQn pGflbQU[! 4w11bL'1 t hwz4w114bL WJUutbu' 

I _ LZA, z- I 

. Iz~q, 
lz 

1p = I p,q, : (9.22) 
Ip!q, 

Ip 

UJUutpuntl, pGQGwpctbQn ll'12nG hw11llnG'14 pGflbQU[! n11nzbL'1U, 
nriutbu lt2'1n 4b11gGnu:i bG w11inw1111mp1wG 411w 4wmwpwo owf\Jub-
11[! hwz4brnm ctwtlwGw4ww2wGnL1l, nu4 q.Gp nGflbQU[! nrinzbLnu· 
w11rnw1111wGQ'1 wridbQ[! hwz4binnL ctwllwCiw4ww2wGmll: · 

1wz4wp4bGQ w11inw1111wCiQ'1 :J>'1q'14w4wG 6wLlwL'1 h q.Ci'1 ll'12'1G 
'1G11bQuGb11C! 9.1 wrumuwlt'1 rnt.lJWLGbriml (11-12 uJmGw4Gbri}: 

_ L iqPoQo 29640 _ 0 lq - LPoQo 23000 -1.2887 4wll 128.87 Yo 

IP= LP,q, = ~~:~ 1.1754 tiwll 117.54%: I p!q, 
Ip 

unLJG w1111JnLGQG tri urnwg4bL Gwu wq.j'lbq.wrnwJnG nGflbQUUbll[! 
hwz4w(lltbt'1u: 

ui,~i,(j '1G11bQUGb110 LWJGn11bG oq1nwq.n1164mll bG Wj'lctbp11pbj'lp 
zmltwJt, 4b(lLm6mpJwCi hwllwri: 'lj'lwGgpg wnwi.lbL hwJinGi, bu 
'lnm-~nuup, UrnbGflW(lLnp u 'l'lmj'lwJn pGqbQuGbj'l[!: 

9.5. l"firibeuCibp~ pwqwJfl 11 t,2nt, 1JCiU1pmpJnLfi1J 

=twllbllwinllwG pwqwJ'1 Ii 4zn'1 oGrnrnLpJnLG[! '1G11beuwJ'1G hw­
llw4wriq.'1 4wnnLgtlwG 4w111.Ln11 hw11gb(l'1g t: UJfi 4w11n11 t oqlllw­
qnj'l64bt ung'1WL-inGrnbuw4wfi b11unLJpGbp'1 qnfiw6n4w1n 4.b(lLnLOm­
PJWfi Gutwinw4n4.' ll'1 ZWl'lQ hW20j'lflW4wG ctwllwfiw4w2112wGGb11'1 . 
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чшщЬrф ПJ1n2шчfl iлbuш4(ib11: 1 · tpb hшJiлG/1 bG 211.РШJшцwG flG ь (j 2п1111шЦшG ршqйшщш�лЦйшG b11шGw1�,f� bJ1
1--
I\ ш

t 
щш 1111шGg hw­

UШJ/lGGbr[!. ч ч. чШJ1uL1, u�лшGш1 pшqfl-

E!. . Р2 

. 
Рз _ Рз 

Ро Р1 Р2 - Ро '
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LQPo L� 
�·�····, qn-1Po 

Фnфnfuw�wCi �2�nGt;r,nl.(, flCi11-beu(itiJ1� hwйw�wr,qп 11/11.aGnLJG 
ьrunLJp/1 шl.ILj,nLj, /'JGфpuGbrl/1 hшuшцwrq. t' йЬ4 f1G11bыu/'Jg UJШU/lfi 
шGgGb1flu Lj,nLj,фJtlnrJ. 42t111Gbrnit hш2itwr4Ll.ш6: ФnLj,ntuwцшG 
42t111GbJ1[! hш2itbiлщ dwuwGшцш2ri2wGf1 42flnGbriG bG: 

Oriflfiшц' qfi/1 фnLj,ntuш4шfi 42/lnfibrint.l. pшqfluшJ/lG f1G11bыuGbri/1 
hшuшцшriq.G ПLG/1 hbml.tJwt �лЬuы[!' 

� � LРпQп . 
LPoCl1' �· ... 'LPoQп .

UJu hшuwцшriq./1 LПWJ1J1bJ1[! flG11bыu-11b�uшiлnriGbJ1 bG, nrinG.o 
шGhriшctb2m bG шqq.шJ/lG hw2flt.l.Gbrfl hшt1wLtшrq.nLt1 (U11) шrdt­
.eш1f1G gПLgшGf12Gbr[! hшt1ш11rbtfl q.Gbrnч. itbrwhш2t.1.шriцbtnL hшuшr: 

Q(ф Lj,nLj,ntuшцшG 42/lnGbrint.l. 211.РШJшцшG /1G11b,euGbr/1 hшliш­
чшrq.[! 41/lG/1 hbLПuJШLr.!' 

LP1Q1 tP2Q2 LРпQп . 
LP0Q1 ' P 1Q2 ' ... ' LPn-1qn . 

UJu hшuw4шrq./1 шпшЬlфG /1G11b.ouGbriG oq.iлшq.nr6цщu bG' 
hш2itbmnL dwuшGwцш2ri2шGfl шrctb_pшJflG gnLgшGf12Gbrп Gwtunr11 
сtwuшfiшЦш2r2шЩ1 q.Gbr,nt.l. t{bJ1шhш2чшriцb1flu: 

Uн gПLgшGf12ubJ1f1 [!G11hшuПLJ1 flG11bыuGbr/1 hшuwцшrqbr,[! Цш­
nПLgЦПLU bG GnLJG uЦqpПLG,enit: Uq.ribq.шmшJ/lG /lfi11b,0uGbri/1 hwйш­
чwriq.brfi щ(ib(i GnLJG hWIЛЦПLPJПLuGbr,[!, flGt u шGhw�лшцшG fl(j-
11bыuGbriflG[!, шJuflG,gG' fluшGщnt{ pшqfluwJflG flGфpuGbГ)[!, Цшribt /1 
t hШ24.WJ1ЦbL 2/'J.PШJWЦШG[!, fluц 2'1PШJW4w(i /lfi11bыuGbJ1fl ШПЦШJПL­
РJШG 11tщыnLli hb2m t u�лшGщ GriшG hшliwщwmшutuшGn11. pwqfl­
uwJ/lfi[!: 

9.6. �wnntgLtwopwJ�Ci tnb11w2w11dtf1� �Cif}bpufitp 

nrш4ш4ш(i gшgwGf12Gbrfl 11f1GwuflчwJti ПLUПLUGшuflr,ПLpJш(i 
11bщ,gnLU шGhriшctb2LП t ПJ1n2b1 f1G11b,0uшчnriчn11 gnLgшfi/12/1 u/12/lG 
йЬоПLрJшG фnLj,ntunLpJnLG[!, nrп щш1uwGшt.1.nrцш6 t ьrцnL q.nr6nG­
fib11/1 чшtuшq11bgnLpJшйp' uflшi.tnrfibr/1 шnшGdflG tuiipbr/1 f1G11b.o­
uшitnrt.1.п11 gnLgшfi/12/1 шrнtЬы/1 l.t brLinLJP/1 цшnnLg4.w6_pfl Lj,nLj,n­
tuПLpJшG: 

nrщbu brunLJP/1 4wпnLg4.w6ы/1 41nLj,ntunLpJПLG' пfi11nLG4.nLU t 
hшuшЦgnLpJШG шnwGdflG uflшчnrifibri/1 йшuGшршсt(i/1 Lj,nLj,ntunL­
PJПLfi[! [!G11hшGnLf1 �эч.шыwGwцщй: 
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..91. q2 . q3 == q3 . 
qo q1 q2 qo · 

2. OLGbGWLnt.l pwqfiuwJfiG tiG11bEUlibrt, hw2n1111w4wG W(ldtiEGb-
11[!' 4w11bLfl t nrmzbL 21'1.PWJw4wG t,G11bEulib11tf hw2nrq pwqfiuw1'1G 
flGf'lbJ?U(! Gwtunrulnt.l pwdwGbLnt.l. 

P2 )~!. = 12. ; 4w1r q2 : .91.. = q2 : 
Po Po P, qo qo q1 

PwqfluwJflG Lt 21'1.PWJw4wG flGl'lbeulibpfl hwllw4wrqC! 4wflbLfi t 
4wnnLgbL Gwlt wq.pbq.w111w1flG flliqbpuGbflfl hwllw11: UridbEfl 21'1.PW· 
1w4wG flGl'}bEuGbrfl hwllw4wnq.G ntGfl hb111Lt1wt 111bu.en. 

L P1q1 ~p2q2 L Pnqn . 
LPoqo ' PA1 ' ... ' LPn-1qn-1 · 

ru4 wndtefl pwqfluwiflG flGl'lbQuGbrifl hwllw4wpq.n' hb111ltJWl 111bumf 

~. ~ ... . . ~Pn~: 
}:~~ ~ PoQo 

l"ul'}bJ?uGbrfl hwllw4wriq.fi oliwqnpnlll[J, oriflGwlf q.Cifl 4wll lflqfl-
4w4wG 6wt.lwtfl hwllwp, 111wppbritJ.mll t tlbfl(! '1fllllWfl4t.lw6 flG11bJ?U­
Cibpfl hwllw4wriq.fig: UJ'l~flufl hwllw4wrq.fi 4wnmgllwli 11bumnul 
4Wflbtfl t oqmtJ.bL 4wJmG Li Lflmflntuw4wG 4zflnGbpflg: 

~wJntCi 42flnCibpm{ fllir).bpuClbpfl hwtlw~wp<rn llflltGm1li briltnLJ­
pfl wllLflnLfl fllif'lbJ?uGbrifl hwllw4wriq. t. nGri nnmll' 11rwGg 42flnGbfl[! 
ibG Lfinc.tintutlnLll llb4 flGf'lbpuflg llJmuflG wGgGblflu: LiwJntG 4zfinGb­
flC! pntJL bG mwlflu pwgwnbt 4wnmgqwopfl lf,mfmtumpJwG wq'lb­
gmpJnLGQ flGl'}bpufl llb6mpJwG t.lriw: 

OrflGw4' Wfll11W'1(1WfiEfl lflqfl4w4wG owt.lwLfl hwumwmmG 
4zflnGbrml (Po) pwqfiuwJflG flCi11beulibpfl hwllw4w11qG mGfl hb111ltJWL 
mbuecf 

~ .~ l:--9nP_Q_ ~·~·· .. ,~, 

flu4 WJ'l CimJG hwu111w111mG 4zflnGbnnt.l 21'1.PWJw4wG t,011bEulib11t, 
hwtlw4wrcrn Gbr4w1wgt.lmli t WJUU!bu' 

~ : 

' ' 



UJuщbu. t'ф2flO ш2tuшtnшt.(шr10D ctюGwr4nч:::iJntunLl1 4wrn'l t 
шtibL pшuчnrutчФ шztшutnшOp� tfwr,3шtnpnLpJШU pшriгirнuguш(r 
4wu f!Ш[1lifl ЦWflliWt,1fH.\11'\ щz�шmtulJrgGbpr \Jшuuwpwd{ф Ub· 
owgLlшu ш11ri.JmG,Eшl1: f:!1.11011 nr, gщgwOtlz/1 11flrflu шr,ctt.eti tf,ntf,n­
funtpJшu Ltf'lШ ШQГJ.ПL� ьо l:i114nt q.nr6nGGbr, шщш ШПШQШUПLU t 
o01\hwGn1 п ut,Q/lGti 11/lGwu�цшJti ll.riw Jnц1шEшrrvш11 qnrion(ф шq­
ГJ.bgntpJwй шш..rфбшG(! nrnzbtщ tuGГJ.tlf'l[!: UJГJ. tu0ГJ./1f'l(I tnt6ч_щu t 
/10ГJ.l:ipuwJ�G ubiэnri.� oq.GntpJWOp, wJuj,flpfl' lPntuцwщwl.rgLJ.ш6 t,u­
ФEtJGtnti hwuш�wr,q� ljшnnLgr.iwG СiшОшщшr�hл�, nntntщ uflw­
ч.nriЦnц1 l:iG Ьrb.I? t,ur,.bвuCiьn· Фnt/lntuш�шG цшquti, цшJлtО цшqu'1 
t. �щnмg4w6pшJt1G uit:.qw2ш11dbrф:

brцnt qnranGubrФ tlflщdwuwOш�JW wq11bgntpJПLUQ rфuшuflчw­
Jn [1fif).hw(inLr unoru L'iшцшrн}ШЧ/1 ЧJ1W щшrqшршuц.nц� t фnфn­
tuш цщ G tJшq_ О� jiG rihE u /1 oqGn tpJшup: 

Фl'lфnfuш�LUG tiшqй� i,C.11,bEUQ nшnu\uшtФrчnri br,L..nч�Ф 
bfl4Пt UiWrJ::!Df'l d'wl}щ(auчwz{'l�wfiGb(lt,G t\brшpb{'IЛfl (фПL}1nttiч.nri 
lt2flnGbr,nL{) ut10'1u wrdb.eCrbr,� hшnшpb11шцgntp1ntGG t: 

ВшG4шgш6 nrшljшljwu х gntgшUti2'1 hшuшri фntf1ntuшцш0 
цwqu\\ \\Gr).ЬыuG nt Gjl hbm l.JЩ mbu_p[! 

l = Х1 асс �x1W1 . I:XoWo . (9.23) rx Х:0 W1 · I W0 ·

nгю,t.11• х,-[! L. Xu-u' ruriЬ-.eш.:нtnrч.nri gntgш(фzti utч.ФOшgtfnГl titu·
цщщшцutч1G Ь.G hщzфнлщ � pwqruшJtiG dwuшGшljш-
2Г10шGnн.1, 
W1·[!, Wo·G' l/z�nub11u bG: 

ОrфGш4· ufl ыwGt1 obnGшnltnLpJntOGbrntu fЭПQШ[lЦЦnrt lltш1tnti· 
uшlj WГJU1Шl').('1Ш0E'1 '1Cr.euш11ctl::iej1 ч,nфntuшцшG чwqut, tiGrJ.l::i,PUQ 
Пf'11'12фщ} t hblf'l\..iJШl pWUШQuщ.J.' 

1_ = Z1 = I:z1Q, . L.ZaQo . (9•24) 
z Zo L q1 

. 
L Qo .

ФПLJ,ntuшljшG 4щquф �GrJ.l:if!UU Ш(ltnшgnLnll) t nt й/1ШJU tiGrib.e· 
uшч.nrt\.nri Cib6шiэJwu (lЛЧJWL 1'].Ьщрnн1' t,G,eGшrн:tьpt,), WJt\.i. hш· 
c1wц9nLpJшG цшnщ94шорf1 Ljlnфn/1JntpJntG[!: 

ttw1шCi 4шql.1p �Gl').tiQU[J ч211L[ш6 unonuOb�ti hwpшpl::iriwчgnt­
PJl1lGG t GnцG lы\1пGЬ.rml {ЧWJnLG чш1шtgl(ш6pti Фщеnl\З): UJG 
hwzц/1 t шnunн1 uflwJG flGrJ.ЬEuшч.nrit/nri ilbonLpJщG чinч,ntunLpJnt� 
uo \1 QПLJ9 mwtru ntumi)Gwutir,t/nf} hWUШЦQПLPJШU L,t,ш�nrr gnL-
9щЩ12� (Х) L1�2fl(ф ц,nфnjl.JПLPJШG 1шфо: 

CuГ)htuUПL[l u,bupnч.· ЧWJПLU цшqut, nuf].Ьeul! n11n2t1.шu t hbml1· 
JtЩ pwGw�\..ntt' 

250 

1 -�0Q1.w0q(I.
Zl1U1 -

• • 

qt Qo 

(9.27) 

(9.28) 

• 

(9.29) 

пrшчш4ш(j gntgШG/12GbrФ d�oflG йшцшп11шчп 1фOwt!�4wJfl 
ittntnц)п1.pJwCi r,.tщыnц1 Фntut,wщш1.jgч_w6 ti011bpuCrbrФ hwt1шl.!шn­
q� ntG� hbuiu.JWL щbu��-

lx = l��lx�\11: {9.30) 
n11щl::iu 4wnшgt1.шo2wJ�Ci 41ntJ1ntunL�Jnt(i' nGrinLGцпtt! t hwuw4-

gшpJwG шnwu(ф(i tuupbf'ф upшt\.npubi,t, l}шut, фnфntunlji',JntCiQ 
IJflшGg oGrihwt:inч, pч.щewGw4nL� (d). 

Uhi!tiG 11wчwf1ГJ.W�r fluфpuGbriщ� nnщl::iu 42rn ЧWf'lbL/1 t [!Ul}ПL-

u bL hш uщ� gn LpJщO tij,w tl.Пf'lh m l:iu ш ч ш рш n �2/lnt:!' d = I. W
.Jv1 

, пrG

wntnшgnJщli t nшntdGшut,rн./.nri hшtiш4gntpJшG �шnntgч.w6p� фn· 
фntunLpJПLu[!: UJI). ri.hщыnLl1 фnttJ4wщшl{g4w6 J-i(IГJ.hJ?uGbri\1 hWt1Ш· 
ЦW/'lQ.O чш11bLfl t Gbr,4шJшgubt hhtлl.tJШI r.nbu�nч.' 

� =�, '��� = �::�:, ]I� � �::�:
(9.31} 

l,uшGшpwr 4шnт1tgшl11:iG '11�frCI uwljшrщш�Ourr ШJt ruqb,puOb-
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(9.25) 

(9.26) 

- ·--- --· 



с. UpU1WIJ.· UJ,wttnri 
.D 

а rw(ip� Wl1U1WIJ.1'W(ip� 
а E!WCIW�I! 
i: 

�ti9Gw11ctlieп 
i: 

-thwm\ lhwa. nnwй} 

i: tnwl1u1шli tnwl1шwli 
.:::r 

1 11 1 с. 11 
3 

qo q, .D Zo Z1 

u 1 2 3 4 

1 52 60 75 80 

2 48 40 70 68 

�!ir}. 100 100 

f'QpQwri-
dlil?� 

wQhWU1W· 
�wQ 

�fil).liJlU(! 

. Z
1 lz =

-
Zo 

5 

1.067 

0.9714 

U!1U1Wrif!nLpJw(i 
Ь-wtuet11n 

tnшl1u1wl.i 
1 11 

zoqo z,q, Zoq,

6 7 8 

3900 4800 4500 

3360 2720 2800 

7260 7520 7300 

9.7. Swpwc)RWJf1{i hwйwq.pйw(i 110ribRuGbp

ч�бшцшq.(1ntрJшG щ11шцtn�цшJ ntti hшбшtu шGh11ш<tbztnntpJntG

t шnш2шGnt11 hшtibtiwtnbtnL tnGtnbuшцшG l:i11L.ntJpfibJ1� tiшцш11-

�,.ш4GЬ(1[! uiw11шontpJшG tib2' [!ULП Ь11ц11GЬ11�. tnumbuwцшG z11oшG­

Gb(1�. tiш11qb(1�. WJU�G.eG' hшzL\.W(1ЦbtnL LПШ(1Ш6,РШJ�G rGi,.bpuGb­

(1[!: 11(1ШG9 1.JwnntgbtnL h hwzL\.Ш(1ЦbtПL hwtiШ(1 wGh(1WdbzLП t П(1П·

zbt hшtibtiwtntiwG pwqwG h чz�nGb(1[!: ЬрЬ hшtiЬtiШLППLti bG LПШ(1·

рЬ(1' А h В b(1l.4(1Gl:i(1r GntJGшmrщ ШЩf\ШGpGb(1r qGbf\[!, шGhpw-

ctbztn t цшnшgЬt Ь(1ЦПL rG11bpufibJ1' 

1 _ !
р

д
qд (9 32) 

Рд1в - (lвqд

1 
= 

�
Рвqв (9 33) 

Рв,д "
рдqв • 

П(1tnbr1.' lрд/В ( \рВ/А) �Gi,.bpU[! gПLJg t LПШtru, П(1 Пf\ЩЬU Ь(1Ц(1�

bf1hПLJpGl::i(1� tiшЦШf111ШЧUl::i(1r hШflШPbflWЦgntpJWU hшtiЬtiШLППL­

pjШG ршqш bG [!Gi,. ntGt{bt д(В) LПШ(1W6wz112wfir LПL\.JШtGb(1[!: 

UJi,. pшGшlihbf\[! ЦШ(1Пfl bG LПШL pntn11nч.ru LПШ(1рЬ(1 щшu,цb11ш­

gnttiGb(1 l::i(1hПLJPr tiшt,w1111шцGb(1� hш11шpbf1ШЦQПLPJWG tiшurG: 

ч.rбшцшq(1ПLРJШG tnbunLpjWG Щ(1ШЦLПrЦШJПLti hшGi,.rщ ntti bG

LПШ(1ШОЕШJrG �Gi,.b_euGl::i11r цwnntgtiwG LПШ(1рЬf1 tibp nr,.Gb(1, ШJl'J.

pt{ntti' uLПшGr,.w(1LП чzrnubflr: UJr,. tibpni,.r tшpJПLUG WJG t. П(1 rG­

i,.b.euшt.1.n11t.1.nri ubontpJWU ш11сtЬ_е[! чznL\.nLti t П! рЬ n11L.t tibц z112шur

цznnt.\., ШJt шtipПflO tiш(1qb(1ПL\., tnGtnbuшцшG Z(10WGGb11 nt{, hшG11ш­

щbtnnLpJntGni.t. n(1LПbfl qtnGLtntti bG hшtiЬtiшLПL\.Пfl z112шGGl::i11!!: UJr,.

i,.bщ_enLti n11щbu чzrn [!Gi,.ntGL\.ntti t Ш(1LПШ11(1ШG.еr .ewGwЦ[!, П(1[!

t.1.шбшnt.l.l::it t А L. В z11oшGGl::ipntti' 
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11(!' qCit,, :tJnCi11whwumLJgp, w2tuwuiwCipp w11uiw 1111"1'\ w4wCimpJwCi L. 
wnCi: 011f1Ciw4· 4wG hbUll.JWL Ullt)WLGh11C! h114m ~t:;11Ciw11ltnLpJnLG­
Gb11p CimJCiwCimCi W(lUlW'lflWCi£?p L. llflW pOECiW(lctbI?~ t.lh(lwpti(lJWL 
(u,b'u WT1JnLUW4 9.4): 

"lWl9 t 11fU'12bt. f!GJ?fiw(lctbgt, wuhw111wtiwCi, lflmpnfu~wCi 4wq­
~. \tWJnLO ~wq_Gf, L. 4WllTILgl{W09WJ~(; Ulbqwzwpdbflti pCiflbJ2uCibp[!: 

Lnutnul: tp4pn1111 bnwlluJw4nul, w11w2pO bnwlluJw4t, hwutiuw­
umtpJwllp, wnw2t,Ci abnCiwri4mpJmCinul ~CipCiw(lctbECi wl{bLW9hL t 
6.7%-nt.l, f'tu4 h114rm1111 ~tmCiwfl4nLJ}JnLCinur Cit.lwqtiL 2.86%-nl{: 

Urumuw4 9.4 

Uf1L11Wflf1WOeti pwCiwtm ll tiO;Owrtctbel! 

I I ~, I I I 

I I I I I 
I I I 

I =iw2l{w114tiG£? lflnt/lntuw4wCi 4wqup pCi11bpu[!. U11w2~Ci hb(lppCi 
n11n2mu bG£? upwl{n11 WfllnW'lflWCiEtt up2pCi pCi£?Ow11ctl:iI?C! pwqpuw­
JtiG L. hwzl{bu,m ctwuwGw4w2112wCinul. 

- ~ 7260 
Zo ·=~ = 100 = 72.6 hwq. 1111wt'iw4wCi ut,wl{nfl, 

_ ~ 7520 . 
z, = ~ = 100 = 75.2 hwq. 1111wuw4wG ut,wl{n11. 

t°'Ci£?Ciw11cttiI?'1 lflntJlntuw4wCi 4wqut, t,G11ti£?UI} hwl{wuwfl 4Lf1Gp' 
12 = z1: z0 = 75.2: 72.6 = 1.0358 4wll 103.58%: 

l,2wCiw4mll t' l.lpwl{n11 w(luiw1111wCiJ?p pCiJ?CiW(ldt:iEO oum tip4m 
obnCiw114mpJmCiCiti11'1 wl{t:iLWQbL t 3.58%-nl{: 

OpnzbCiE pGpCiw11ctbpp 4WJmCi 4wql.lt, t,G11b£?U(f 

-~-7520_ 0 . 
lz1t1t - L~ - 7300 -1.03 4wll 103 Yo . 

UJu~punl{, w11w2tiG bnwl.luJw4ti hwubllwtnnLpJw.:ip, bfl4fln1111 
tinwl.luJw4nuJ pCi£?Ciw(ldbJ?G wl{t:iLwgtiL t 3%-nl{: 
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1 = rqвrJ Qв,А QдР'

(9.35) 

(9.36) 

U�r,w(ie� 
ADWПWD а )WПWP w(i w(inL 1! tor,wgL(b1 t wuJitЖ&fJ l'J1wgL(b1 t llfJwL(nr, wщpw[iefJ(in qfJ[il! 

а" Dд 0D А 1 2 
Dв 

Щ4q) 
3 4 200 20 

IJ(hwt.n) 250 18 120 400 
Clin. 180 360 320 

430 

UrunLUw(J 9 5 ( 2Wf1ПLйw(JnLf)JПL(i) Г'f1WQ.%iWO' Uщpw(iew2J12w- wщ�w efJ (iwnnLpJnL(i[! ew w�I! ALL ew11w5[it-
Aew11we 8 [!WIJ.W[! ППL 

Dд Qд DD 0D РвQд РдQв Qд +qв Рд(Qд +qв) Рв(qд +сJв) 
5=1 ·2 6=З·4 7-4·1 8-2·3 
4000 4500 3600 

9=1+3 10=2 9 10-4·9 
48000 64800 

5000 450 9000 8100 43200 72000 
52000 69300 

300 120000 108000 46800 77000 750 129000 116100 n п ьG 
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1 =�= 52000 =1.11 , чш11111%, 
РА/8 � 46800 

_ 69300 _ 
0 • lpAfB - 77000 - 0.9 1 ЦШ1190Уо. 

Sшriш6ышJflG flGrJbыuGbril:! gnLJQ bG mшtflu, nri А EШГLWEfl 2nt-
4шGbrintl1 flriшgitшo шщriшGыGbrifl q.Gbril:! 11 %-nit pшriliri bG В ыш­
ГLШЕПL11 flriшgчnгt шщriшGыGbrifl q.Gbriflg: ЬрЬ hш11Ь11шLЛПL11 bGE В

EШГLWEfl шщriшGыGbrifl q.Gbri[! А ЕШГLШЕfl 2nt4шGbrintl1 flriшgчnгt
шщriшGыGbrifl q.Gbrifl hbm, LЛbuGnLl1 bGE, nri ШJG 10%-пч gшori t: 

UJuщflunч, flGri.bыuGbrifl hшzчшriчl:! f)ПLJL !fl LЛШtflu nrin2bt, рЬ nri
ЕШГLШЕПL11 bG q.Gbri[! pшriliri: ff\шmбшn(j ШJG t, nri mшripbri EШГLШE­
(jbrintl1 t.f.шбшnыfl ЦШ11ПLQЧШ0Е[! фпфпtuшчшG t: Uju orif1Gш4nLl1,
nriщbu ч2f111Gbri чшribtfl t oq.mшq.nriobt flriшgtf:nгt шщriшGыfl ышGш­
ЧI:! А 1.,. в ышгtшыGbrintl1, шJuflGыG' 

1 = L р д { Qд + Qв) = 129000 = 1 111 i, .� 111 1 о, .Р У ( ) 116100 · чШu · 10' 

L..Рв Qд +qв 
\J2шGш4ntl1 t' q.Gbri[! А ЕШГLШЕПL11 шчbtfl pшri<lri bG, ышG В ыш­

ГLШЕПL11 (11floflG[! 11.1 %-nt.t.): 
9.36 ршGш<\t.nч hшzt.f.шriцbGE 11flof1G q.Gbri[!· [!ULЛ шnшG<lflG шщ­

riшGыGbrifl. 
- = 4000+4500 = 8500 =18.9Рд 200 + 250 450 

- = 48000 + 68400 116400 = 388Рв 120 + 180 300 
I = 200·18.9+120·388 3780+46560 = 50340 =0.675 чw1167.5%
qAfВ 250,18.9+180·388 4725+69840 74565 

UщriшGыfl flriшgl1ш(j ошчшш, ч2fln[! А ЕШГLШЕПL11 11flof1Gпtl1 32.5 
LЛПЦПUПЧ фпыг� t, ышG В ЕШГLШЕПL11: 

Cum 9.36 pшGшlil.i.fl' l
q 

= 1.481 цш11148.1 %: '1ш GzшGш4ntl1 
В/А 

t, nri В ЕШГLШЕПL11 flriшgчnгt шщг�шGыfl ошчшш 48.1 LЛПЦПUПЧ 11Ь6
t, ышG А ышгtшыnt11: 

9.8. SfiLПtiuw�w(i �firJ.tieufitirФ фntuwri.wr,a �wщtip[! 
чшrit.nгiшq.ntJG flGri.bыuGbrifl 11flot. q.nJПLf)JПLG ntGb(j фпtuчш­

щшчgчш6ntpJПtGGbri, nnnGg oq.GntpJшl1p 11Ьц flGrJ.bEufl hf111шG ЧГIШ 

чшribtfl t nrin2bt 11Ьч ШJL flGl').bEU[!: 
1"'11шGшtnч 2ГLРШJШ4шG flGri.bыuGbrifl шrictbыGbГI[! nribl ctwl1шGш-
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nJ1U11:i1f p = L£& : 
~ 

011~Gw4· WL4J1WGpGl:i11~ ~11wgllwG owl{WL~ L q.Gl:i11~ lll:iJ1wpl:iJ1JWl 
hWJUlG~ l:iG hl:iUlLJWL U14JWtGl:iJ1[! [!UUl l:i114m pw11.wpGb11~ 2m4wGbJ1~ 
(w11.JnLuw4 9.5): 

I 

Uruntuwtr 9.5 
A LL B 9wqw9CibJ1nUl ~(lwgt[w6' WUfJ1W090bp~ 

ewOwt,O m qObfl[! 

.. 

\ 

I 
I I - I -

I I 
-

\ I 
J1 2 p q.Gb11~ UlWJlWOpWJ~(j ~Gfll:ipuo: 

,w2llw1141:itml ~GribpuGl:iJ1[! b114nL pwGw{ILnll' 4uu,wGwGp. 



4шhwtnt[w6nLL!' 4WflbLfl t n11n2bL pwqfluwJflCi flCiqbpuCibfl[! , Li. hшцш­
nш4n, hшJtnCifl pwqfluшJflCi f1CiqbpuCib11fl hш11шpb(1nLpJшCi uflongnt [ 
uU1шCiшL 211ршJш4шu fluqbpuCibrio: rG11bpuшJflu t1bpn11[! pCinLpш­
q11nLu t n1 L!flшJCi РШ/111 bf1uПLJpUbf1fl qflCiwt!flцшu, ШJLli. t lb(1LПLOПLL! 
11riшCig шnwbll/1u qnponCiCibrl/ 1 шql')ЬgnLpJnLu[!: ч./1бшцwqrшцwu 
2шU1 gntgwuf12uьn рСinц"шqршо Ыi hwuшrшцшцшСi bpLi.ntJpCibrt,· 
Пf1П2ШЦf1 цшщfl L!b2 qU1Citfnq LПШ(1рЬп цnqt!bf1[!: OpflCiшц' Шf11.ЛШ· 
11f1ШUp/1 Wf1dbpfl fl(iqbpufl ЦШЩ[! ШГILПШrJ.f1WUpfl :JфqflЦWЦШU ОШ· 
ЧШLfl Li. qufl fluqbpu/1 hЬщ WГtLПШrJf1ПLPJШCi 6wtupbf1fl /1u11bpufl 
цшщ[! шritnw11riwupfl �/1q/1цшцшСi owttшL/1 Li. flCipuшrнtbp/1 flCiqbpu/1 
hbtn Li. ШJLCi: 

ЬрЬ цш z = ху ШГIU1Шl}Г1JWL[J, шщш CinLJCiщflu/1 цшщ qnJntpJПLCi 
пtСф Ciшti. qriшunto L!шuCiwцgnq t1b6nLpJnLCiCibrФ /1CiqbpuCib11f1 t1/1oL,.' 

lz = lxly , 
х fluц z = 
у 

hwrшpbflПLpJшCi qbщpntt!'

1 lz =f:у 
U2ШCiWЦПLO t• hwU1ЦW(i/12ubp/1 flCirJ.bpu(ibf1 ПL(ib(i Oflli.fiПLJ(iшnCi1nLpJnLCiCibf1[! , J'!Cit t,. pnL(i hWU1ЦWCi/12Cibf1[!: OrflCiwц' WЩf1WU­pw211owCiw11ntpJw(i tiu11bpuo •

�q = �lq (9.37) 

LP1Q1 LP1q1 "I;q1Po
L PoQo L Poq1 . L QoPo '

Шfll.ЛШrJ.JlПLpJw(i 6wtupbrti tiG11bpu[!'
lzq =lzlq 
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(9.37.1) 

(9.38) 

�q
= lq :lt 

l;tA1 LQ1to .�.
L toqo L qoto · L t1Q1 · 

(9.39) 

(9.39.1) 

q.nJnLpJntCi ntCi/1 1.tшriLi.nr Фntuш11w11<1 цшщ Wf1LПWrJ.f1WCip/1 :Jфq/1-
цшцшСi 6ШЦ.ШL'1 Li. ш2tuwiлшCipfl Wf1LПWrJ.f1Пf\WЦШCinLpJw(i flCiqbeu­
Cibrti t1/1oLi.: U2tuwtnwCip/1 Wf11ЛWl1f1Пf\ШЦWUПLpJWCi flCiqbJ;!U[! h/1t'IOШ-
4шCintti hш2tlwf14LtnLL1 t hbtnLi.JШL pwCiw6Li.ntl' 

1 _ Lq1Po. �оРо
w- "I;T1 . То 

, (9.40) 

ПJ'I[! ЩWLП(1WULП/1 Wf11ЛWrJ.flШCip/1 (hwt!wqrib1.fl qubrint{) t1/1o/1G wrictь­
P/1 hшriшpbf1ПLpJnL00 t dwt1шCiwl.t/1 L!flшttnri/10 hw2tf biлnt Li. pшqfl-
UШJ/1Ci dwt!шCiwцш2ri2wGntu: 

UJ1U1ШrJf1WCipfl �/,qf14w4wCi 6шL[wLfl f1G11beuo hшttwuшri t ш2-
tuшtnwCipfl Шf1U1WrJJ1Пf1ШЦшGnLpJwCi Li. ш2tuшtnwдwuwuшц/1 6шtu­
ufl j1CiqbpuCibf1fl WflU1ШrJ.f1JWLf1Ci' 

LQ1Po li.(LQ1Po .. LQoPo).
"I;qoPo "I;To LT1 . LTo . 

(9.41) 

UJuщflunLt, ЬрЬ pшCit.(nriCibri/1 рLtшршСiшцСi шtl.bLW9bL t 15o/o-ntl, 
fluц ш2tuwmшCip'1 ШflU1WrJ.f1Пf1ШЦWUПLPJПLCi[!' 10%-nt.(, шщw :jфqfl­
цшцшСi 6шlfшLfl flCiqbpu[! hшqшuwri 4L/10t,' 

1.15 ·1.1=1.265 цшu 126.5%-/1: 
utiшCiшm/1щ цшщ qnJntpJntO ntCi/1 OшLi. ш2tuшU1шt[wri<1/1 �nCiq/1, 

uflonu w2tuшtnwtlwri<1fl Li. pwCitlnf1Cibf1/1 pt.(wpшCiwц/1 L!floLi.' 
IF =lr ·lт ; 

z: f1 т1 r; т1�. LЬ!о_ .
"I;foTo � LТоТо' 

(9.42)

(9.42.1) 

UПLJCiщflufl фntuwqШ(1<1 ЦШЩЬ(1 q.ПJПLPJПLU ПLCib(i Oшli. WJL f1Ci­
qbpuCibf1/1 utiou: 

ЗntpwpшCi!JПLf1 qnri6nGfl шqqbgntpJntCi[! nrnzbLПL hшt1wf1, цш­
U1Wf1b0p hbtnuJWL u2wCiwцntuCibf1[! . pшOt.1.nriCibJ1/1 рt[шршuwцо G2w­
CiwцbCip a-nt.(, UJПLU qnrionCi[J' L!bl.t pwCiц.nri/1 ЩWLПflWUUlШO Шf1U1Ш· 
1111wCip[!' b-ntf: Uf1LПWl}f1W0pfl wrictbp[! hшtlшuшri 4t/1fill а· Ь W(1LПW-
1111JWL/1u, fluц шrictbpj1 flGqbpuп' pwCit[nri Obrifl рt[шрwСiшц/1 u ш2-
tuшu,шGpfl WJ11ЛШ11f1Пf1ШЦWUПLPJWCi t,uqbpu(ibfl/1 Wf11ЛW11f1JWL/1U. 

а1Ь1 =-°1.. �: (9.43) 
аоЬо Во Ьо 

ЗntriшpwCi!JПLfl q.nri6nCifl wq11bgntpJntu[! pnqwriцt[nq nGl}hwunLf1 
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I;z1q1 = ~A1 . f Zoq, : ( ) "" . 9.38.1 
"-'ZoQo Zoq1 Zoqo 

~Ori.mGbCiJf bpb )1G,euw11ctb,eu wl.{btwgbL t 12%-m.(, pu4 w11111w­
fl.f1WG9)1 ,ewuwlm uqwqbt 10%-ntl, wu.iw WflU1W(ll10LPJWU owtueb11)1 
pOqb,eun hwqwuwri l4t)1Cif1' 

1.12· 0.9=1.008 lfwtl 100.8%-)1: 
U11111wqpwu9J1 WJlUlWflflntpJwCi i.J.flw ctwtlwCiwlf)l owtuu)l t,Oqb,e­

un Ltwrm11 t u111wgqbt w11111w11riwCi9)1 ~llqtit.rwlfwO awqwLll )1Ciribeu)1 
Lt w2tuw111w111wpnLpJwO )1Ciqb,eufl hw11wpb('lnLpJwup' 

.. - ... = 



ШJllЛWl'J.JlWO,ep шndt.en ч.пш pшgwhwJtлl]LПL hwйwn. шOhnшctb2tл t
nnn21:it nnW: qnпon(ip 11nOwt1pцw(i' OJПLU q.nпon(i(il:inn ш(iфnфnfu 
uGwtnL ЩШJОwОnч.: UJI'). 11bщenL1.i (9.43) pw(iшou[! чшnbtn t Obnчw­
JШgObt bflЦПL 1ЛШJ1рЬпшчnч.' 

1 ар1 = а1Ь0 • Ь1а1 . ·
аоЬо аоЬо Ьоа1 '

2. а1Ь, _ ар1 Ь1ао .
аоЬо - аоЬ1 · Ьоао ·

bnb.e (а, Ь, с) q.nn6nlj(jbf1p 111:iщ,enta' 
1 Ьс }: ар1с1 = ВРоСо • L а1Ь1Со . L ар1� .
8 L аоЬосо аоЬосо L а1Ь0Со L а1Ь�о . 

(9.44) 

(9.45) 

(9.46} 

U11w(iop(j q.nn6n(j(jbnn фnфnfunLpJw(i q.GшhwtлnLl.1[! WJll'J.JПLO_eш­
Jp(i hшtлцшОп2п gntgwOp20l:inn Ч.JlШ 4.pбwцwq11ntpJntOnL1] Utлwg­
Ч.ПLO t фnfuWl'J.Шl10 p(il').b_eu(ibnp ЦШIШLgt1w(i бшQwщwnhntJ.; 

luu11n110 ШJО t. nri hш2ч.ш11чч.п PWJll'J. gnLgшOp20bnn фnфnfunt­
PJПLO[! t1pшJ(i аЬц q.nnon(ip фnфnfuntpJш(i rJ.Ьщепн1' t1Jntu q.n11onO­
Gbnp t1bonLpJnLOGb11[! щшhщшОЬtnч. п11n2шчп hwutлwtлnL(i .iwчшn­
l'J.ШЧПLU: ti011b.euOb11n hш2t1.ш11чt1ш(i hpa,enLl.1 [!Оцшо t hbtлuJШL 
uцqpntG,e[!' hwutлшtлn"tG ЬО щшhц,ntй, Wf11').Jn.e, РПLПf1 q.n116nGOb11p 
ш11ctb,eObJ1[!, pwgp nшnLйOwun11ч.n11pg: �t..wчbnщbG.e GflЦПL Lf1Ш· 
gnLgp1 4шOnGObn, nnnO.e hOш11шч.n11nLpJnLO bG tлшtnu шщwhnLJ.bL 
ЩШJOШGGbf1[!. 

1) ,еwGш4ш4шО gntgwGp2Gb11p pG11b,euGl:iJ1[! hш2ч.шri4btpu !Ш­
фш4gbtpntpJnLO[! (ч2р11[!) [!OrJ.nLOЦ.nLй t pwqpuw,no сtшt1шGш4ш-
2п2шGр ашчш1111ш4п4., шJupG,eG' hш2t1.w114(! чw1nш11L[ntl1 t LшuщbJ-
111:iup ршGшоt..nц,: 

2) n11шчш4ш(i gnLgшGp20l:i11p n011b9uGl:i11n hш2ч.w114l:iLnu' ч2nn­
Gbn[! hшt1Ш11Р!ПL11 u hШJIЛWf1Шf1ПLt1 ЩШhЩШGЦ.ПLй l:i(j hш24.btлnL 
сtшашGш4ш2112шОр аw4w1щш4п4., шJupGgG' oq.tлц,ntt1 b(ig tfJwш-
2bp pшGwot..pg: 

UqnbqwtлwJpO p011b9uGb11p pш(iwoubf1(! hGwriшч.nnntpJntG bG 
IЛШLPU PШl1.Wl'J.f1bLПL Шlll'J.JПLGgшJp(i gntgwGp2Gbrф ршgшпошч hш­
tl.btWб[! [!UIЛ qnn6nGGb11p: UщпwG.eш2112wGшnntpJWG ршgшпошч
hшtJ.Ьtшб[! hwL[wuwn t• 

дрq дрq{р) + Лpq(q)' 
nniлbq' Лpq-G w111nш11nшG,ep wndbgp ршgш11ош4 hwtJ.btшбG t, 

Лрq(р)-0' шnuiw1111wG9p wndt.en ршgшпош4 hwtl.btшб[!' 
ЩWJt:iш(iw4.nJ1L[W6 WJllЛWl'J.JlWGgp t1pwl.[nJ1p q.Gp фnфnfunL­
pJшйp, 
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лpq(q)-G' шп�лш1111шG9р wnctbgp ршgшрош4 hwtl.btшбi:!' 
щш1йшuшt1.nпt1.ш6 wp1nш11nwG9p �фqр4шцwО owч.wtn 
фnфnfuntpJшt:ip: 

'1p1nw1144.wo iJb6ntpJПLGGb11pg JntpwgшG!JПLJllJ hwawщwiлwu­
fuwGntt1 t wq.nlщwtлwJpG pGrJ.bpuObpp hwownntn Li. hwJtлwpwrФ 
IЛWf1pbf1ПLpJшGn' 

L P1q1 - L Poqo = {z: P1q1 -L Poq1) + {z: q1Po -L qoPo): 
IJponO q.Gp фnфnfuntpJПLUJ] n11n2t.1.nLO t фnфnfuшчшО цшqапч. 

pGl').bgup oq.GntpJWOp. 
'== = Р1 =�: 4!'oqo:
Р Ро Lq1 2.;Qo 

ПnщЬu tлЬuш4ш11ш11 ч2nn [!GrJ.ntGbtn•.Г � = dq1 t.. �о = dqo,
"'-,q1 L.,Qo 

•· G G • 1- P1dq, .чUIЛШ ш 9 'Р = PodQo ·
ЬрЬ hw2ч.w1141J цш�лш11ЬG9 арорО qGbnntl., шщш' 

лрq= P1Lq1 -i5oLqo: 
1:i4wiJtлp pwgwnow4 hшцЬtшб[!, ЩWJiJшGwL[n114.wo ар2рО q.Gp 

фnфnfuntpJWOp, цшqiJntй t' 
дрq(р) = w1 - i>o) L q1 : 
Лpq(q) =�q1- Lqo)Po: 

UJ1tлШ11:JlПLPJWU 6wfu9b11p pwgwnoш4 фnфnfuntpJntG[! ччшqйр' 
± Лzq = L)1q 1- L)oqo . ш111: pц,nto' 

1. р hw2ptJ. WJ11ЛШ11:J1WGgp ШJllЛWl'J.flПLPJШG OWL{WLP фnфnfunt­
pJшG'

'"" � ) - '"" � ) z)oqo Лzq{ q) = \L... Q1 - "'-' Qo · Zo = \L.., Q1 - "'-' qo 
L qo ;

2. р hW2PЧ. ШJ11ЛWl'J.f1Wfigp Opwt{ПJ1 p(i9uw11dt9p фnфnfunLpJw(i'
дzq(z) = <z1 - zo) L q1

,wowtuш11(i рЬп.еп qbщgntй pGqbpU[! Пf1П2Ц.ПLО t hbtлuJWL pш­
(iwot..nL[' 
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ШJI'} JЭЧПLIJ' 
1) ti hш2tiч pl:i(lEШLПЧПLPJШG фnфntunLpJшG'

ЛуП(у) = (У1 - Yo)L П1 ;
2) ti hш2tiч gшGешLПШ(lШОПLРJШG'

ЛуП(П) = cr: П1 - L По)· Уо
Ршgш11ош4 111:i6nLpJшGGl:i11ti фnфntunLpJnLGGl:i11tig 4шrl:iLti t

шGgGl:iL hш11шрl:i11ш4шG l11:i6nLpJПLGGl:i11ti nrin211шGo: 3nL(lШEШGiJnL(l 
qn116nGti l1шuGш4gnLpJnLG[! шщ11шGeш2ri2шGш11nLpJшG [!Gl'}hшGnL(l 
hшLJ.l:iLШбtJ oliшLJ.n(ll1ШG[! hШ(1Шpl:i(lШ4ШG Шf1LПWhШJLППLpJWl1p 4ш­
(11:iLtJ t n11n21:iL' 

li 

dЛpq( q) = Лрq( q) L q1Po - L Poqo = lq -1
, Лрq L P1q 1 - L Poqo l

pq 
- 1 

dЛpq(p) = Лрq(р) = L P 1q 1 - L p0q1 = lpq - lq = lq(lp - 1)
Лрq L P1 q 1 - L Poqo l

pq 
- 1 l

pq - 1 
pшGшotil:i11nLJ.: 

UПLJG u4qpnLUE[! 4шrl:iLti t 4ti11ш111:iL ШJL tiGl'}l:ieuшчn11чn11. gПLgш­
Gti2Gl:irф LJ.l:iflLnLonLpJшG l'}l:iщenLl1: 

9.9. LwuщbJpbu� IJ. '1'1шш2tф f1firibgu(ibpf1
hwiлlfnLpJПL(i(ibp[! 

QGti tiGl'}l:iEuti hш2LJ.ш11411шG шnш2tiG ршGшоuо ш11ш2ш114Чl:iL t 
1738 р. -1>11шGutiшgti LПGLПl:iuшql:iLП '1JПLLПnti 4nql1tJg. 

1=� 
р Vo 

1764 р. tiLПшLшgti чш11LtiG ш11шош1141:ig qGl:iflti [!Gl'}hшGnL(l tiG-
1'}1:ieuo n11n21:iL nflщl:iu щш11q 11ti2tiG рLJ.шршGш4шG 111:ionLpJПLG qGl:ifl� 
шGhшLПш4шG tiGl'll:ieuGl:i11tJg. 

LEt 
i =___Ео_= Lle.Р n n ·

tч 11tiшJG LJ.l:i112l:i11u шnш2ш114LJ.1:iL l:iG qG� tiGl'}l:iEU� l:i114nL pшGш­
oul:i(l, П(lПUЕ Gl:i114шJnLl1U oqLПшqn116LJ.шl1 l:iG Ш(lLПШUШhl1шGJШG u 
�ШJШULПшGti ч�бш4шq(1ПLрjшG щ11ш4иФ4ШJПL11: 

U11ш2�G pшGшouti hl:iq�Gш4o ql:i1111шGшgti LJ.tiбш4шq�(l Q. 
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'ТJшш21:iG t' 

l
p

=�. 
LМ 

tiu4 l:if1411n111'}tiGo' t. Lшuщl:iJ111:iu[!.

1 _ LР1СЬ
Р - LPoClo

t114ПL tiGl'}l:ieuGl:i(lПLl1 t1 tiGl'}l:ieuшчn11чn11. 111:ioПLpJПLU[! qtJGG t, tiu4 
П(lЩl:iU 42ti11 ш11w2tiG 1'}1:iЩЕПL11 [!Ul'}ПLGLJ.1:it t ШflLПШl'}(lШUE� ешGш4о 
oGpшgti4 dшl1шGш4ш2112шGnLl1, tiu4 l:i114f1П(ll'}ПLl1' Ш(lLПWl'}(lШGEti 
eшGw4o pшqtiuшJtiG dшl1шGш4ш2112шGnLl1: 

fllшш2l:iti u Lшuщl:iJ11l:iuti tiGl'}l:iEuGl:i11� G2шGш4nLpJnLGGl:i110 !l:iG 
hwl1oG4Gшl1: '1ш pшgши111LJ.nLl1 t WJG hшGqш11шGепч, Пfl tiGl'}l:ieu­
Gl:i11G шGl:iG LПW(lpl:i(l utGutl:iuшqtJLПш4шG pnLJ.шGl'}ш4nLpJПLG: 

Qn116Gш4wGПLl1 qGtJ tJGl'}l:iEuGl:i110' hшzLJ.шf14LJ.ш6 'ТJшшzl:itJ pш­
GшounLJ., ПLGl:iu П! 111:io GLJ.шql1шG, tiu4 [!ULП Lшuщl:iюl:iuti pшGшouti' 
tiG-1>uшgtiшJti LПl:il1щl:i11ti шбt� 11tiutnLl1:

'1tJLПшf141:iGe Lшuщl:iюl:iuti L.. fllшш2l:iti tiGl'll:ieuGl:i11ti hшm4nLpJnLG-
Gl:i110: 

чшLПш111:iGе hl:iLПliJШL G2шGш4nLl1Gl:i110· 
1� , 1� - qGti u .1>tJqti4ш4шG 6шLJ.шLti tJGl'}l:iEuGl:i110· [!Gpшgti4 42ti11-
Gl:i11nLJ. ('1'Jшш2l:iti tiGl'}l:iEu), 
� • � - qGti u .1>tiqti4ш4шG 6шLJ.щti tiGl'll:iEuGl:iflO. pшqtiuшJtiu 
42�11Gl:i11nLJ. (Lwuщl:iJ(ll:iuti tiGl'}l:iEu): 
Urunшш4 9.6-nLl1 pl:iflЧШO l:iG WJI'} tJGl'}l:ieuGb11ti hш2чш11411шu pш­

Gшoul:i(l[!: 
UrunLUWL/ 9.6. 

LwuщbJrlbU� I.L "lwwzt;� �(i11,b12u(ibp[! 
Niritpuf'I Niritpulitrф pwliw61i.bГ1[! 

wlil{wlinLй[! LwuщtJribuf1 (pwqf1uwJf'IG "'lww2bf1 (hwzl{bLПnL 
ii1hnGtnnl.l) l./2/11JCJbnnLI) 

:lфqf14w4шr, ow- � 
� IJ.шLf1 f'llilJbRU[! LРо<Ь 1СЬ

Q(jf'I f'lu11b9u[! LPAJ
� LPoqo 1 

�WLП4ПLpJПLG 1. 

261 

-------· ---

·--· ·------ ·---

--· I 



1п = Li>& = h ==1:_Е_А1 : Ьом 
РLМ�� сь 

UJu/1fi12u' q.Щ1 tiuf'\.Ьeu[! [!UU1 'flwwzl:ф ршuш6lф Gtipl\шJwgfiшu t 
Шf1U1Шl}l1Шfi1ф шrнtЬ12'1 /1fil}b,RU� hш11wpbrinLpjПLU[! WflU1ШflJIШUf!/l 
1Фqf14ш4wfi 6wчwLf1 �G111:i12utiu /JUU1 LWUЩbJritшti pw(iw�t.ф: 

,wU1ЦПLPJntfi 2. 

с·� 
= 

'� ·( 
= 

lpq.
LPAI .L� _ tPA ·rм _j),q1
LPcA! � - PoQ1 PoQo -� 

,wU1ЦПLPJПLU 3. 

С = kPAI - LPAJ(po f Po) _ LP0Qo(p1 f Po) = �pPo(Jo 
LPoQo LPoQo LPoQo PoQo 

,wuit.inч�JnLG 4. 
f:1 _tPcA -LPoQi(QolCЬ) -LP0Qo(Q1IP0) _ Li<PoCЬ
q - РоСЬ - LРоСЬ - LРоСЬ LРоСЬ

=iwuiцntpJntG 5. 
1� =1:Pfh _LP�1(PolPo) = LPoQ,W,IPo) = �pPoQ,

LМ LРо<ъ LРо<ъ PoQJ 
SttJwt qbщ,entt1 Пf1ЩЬu 42/111 oqu,wq.nгiaцntu t щwJuwuwцшG 

шrн:tЬrш· PoQ1 
=iwrnцntpJшu 6. 

1� = LPA = LP1Q1(CЬ / СЬ) = LP1Qo(q, / СЬ) = �f1СЬ 
LМ LP1Qo LР1СЬ Р1СЬ 

Пriщbu 42/111 ШJULЛtirJ. [!U(l.ПLUЦ.WU t pшqf1UWJ/1(i dwuwuwцш-
2112WUp WfltЛWl}flWUJ?/1 w11db,i;ш· hw2L{wJ14L{w6 hwzt.J.btnnL ctwt1ш­
uшцw2112шuf1 qfil:цmtf. (P1Qo): 

,wu,цшpJntu 7. 
Сшл pwqtiuwJtifi dwt1wfiwцw2112wuf1 шр<.tЬ.е/1 ub6ntpJwfi f1Gri.h.R­

ui, 42/111[! npnzbLnt dwuwuwц wnwowuntu t u2mwцwfi zbrintu:
'flwmownu WJu t, n11 q.tiun, nпщl:iu pwquшщwtn4'1!, urnfintu t цz,ф
Lib2 l..t l/z�nubrip q.Gbf1'1 фnфnfunLpJntufib['l/1 t.'i/121..t q.nJnLpJПLU ntG\1 цn-
111:iuшgpш. 
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Пf11.Лl:iri GJq 
-Q чnnbuшgj'\ШJ\1 q.n116wц\1gCt t• wnшO.(ф[j mtшwц\1 w11-

UlШl}flШGJ?'1 �фqрцшцwО 6wtJ.wLf1 u q.Щ1 wOhwu,w4шG tiu­
qb.euObnf111f1ou, 

\ -CI' q(ф шOhwmwцwO tiGri.b9uj, L{wrфшgtiшJti q.nri6w-

ц'1g0 t, 
v.- -u' шnmwri.riw0.12'1 .'J)j,qt,4шцwO oшtlwLti wGhwtnwцwCi

'q 
f1(jqbguti чwrфwgf1шJti q,nrioшчtig(i t:

чn111:iuшgj,wJti qnri6w4'1gp Пfln,�ntu t hbtn
,
UJШL pwuwounч.

- Lt,-�J�-�)м,
Г;р� - ai ai PoQc 

р q 

tiuч uf12'1G J?WПWЦПLUШJj'\U 2b11.ntOUbJ1(!' 
n л 2 
L Uq. - Iq ) PoQo 
i=1 1 

О· == i=-=--n--­'q 
LPoQo 
i=1 

9.10. :Ьl12bpl1 LIШU1ШJ1JWL p(iqbQUD 

З:>/12Ь11'1 q.Qj, pfiqb{:!U{! lwuщbJ111:iuf1 tt 'ilwш2b/1 qfi'1 wqrih<;twmш­
Jj,(j '1fi11beuub11f1 WfllЛWf}.flJWtGbrФ uf1o'1G b11чriw1wфшl.jw(i(j t 

1Ф = N = LP1Go . LP�1
Р V'P · •р LPoGo LPoq1 

:Ьf12bf1'1 WПWOWf1\.itl.w6 mшripl:i11шl.ф :fфqtil.JшцwQ ОWЦ.ШL'1 �u­
(1b,RU[! hwzt.l.wflЦЦ.ПLU t hbtnuJШL pw(iwaunl(_' 
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O'· = /#l (ip1 - I~ )2PoQo . 
~ n ' 

LPoqo 
i=1 

4Wfl~Wg~WJt, q.np6w4t,gGbp[!. 
cri cri 

V· = __:e_ · V· = _:s_ 
'P ~''q ~ 

~wu\1 np l.\.wpj,wgpwJp q.np6wljpgubfl(! Li\12Ul qpw~wCi bCi, l'lul.i 
WtJ.t{1WCiQWJ\1Ci 2nL4w1m~ q.Gt, Li ~t,qp4w4wG owl(.wLt, lflmfrntum­
pJmGCibpt, u~2Li ljnnbuwgt,wJt, q.np6w4gt, tltompJnLG[! um{npwpwp 
pwgwuw4wG t. Wl.l.fW, [!UUl 'Tlww2bti pwGwlll,J,, \1G11bpui, wpctb.eC! 
llt,2Ln tpnQp t [!ULn LWUtJ.tl:iJ(lbUJ'l \1G11b.eut, wpctbpj,g: 

F 



I'. 

. ,I 
I ,! 

I 

i! = N = l)o~ .LP1q1 
q V'q 'lq LPo<lo ~ 

tiul').b,euCib11t, lib114wJwgnuln b114riwtwtflwlfwu ut,2t,Cit, 1.11bu9mf 
lll.Cifl ultq_pnw9t.!JJft(j pbfmLpJm6. qm11lt t nr,nzw4ft 1.11CimbuU1q.funw-
4wO pnl(wCiqw4nLpJmuflg: UJuu,bu, t, 1.11wppbpmpJmCi Lwuu,bJpbut, 
4wll "llww2bt, wq.pbq.wu,wJflCi t,uqbJ?uObpf'J, hwuw11t,1t, Lt hwJ1.11w11w­
flti mw11pbpmpJnLCi[! gnLJQ !ti t11WLl1U nt llt, flpwlfwCi mCimbumu 4wu 
lfnpmmn q.ub11f1 Liwu :pt,qt,4w4wCi 6wLJ.wL ubf'lfl tflntflnltm~JmuCibpt,g: 

touqbJ?uti hw2l{wp4fi WJfl pwuwol.tQ :bt,2b110 wut{wubg 4wt11w11-
JWL, npnt{hbUlu ftuqb,eu[! dwuwuwlft, tlbS] hwlfWflWflO t. WJUfiuJ?u' 
pwqt,uwJt,u L. hw2l{bmm ctwuwCiw4w2112wCiCibpt, mbqwtflntumpJwu 
wr,qJmuJ?mtl uu,wgqnri t,uqb,eu[! hw4wqwr,o t u4qpuw4wu hw2-
t{w114t{w6 fluqbJ?lJt,u: UJfl. UfWJUw(jjl(j pwl[Wf1Wf10LU t gwu4wgwo 
wCihwmwlfwu flG'lbJ?u: UJuu,bu, qJjt, wuhwmw4wu fiuqbJ?U[! lttt,ut,' 

~ ==Et. hwlfwqwpa t,uqbJ?uo ltLflCit,' .;!_=Po : 
Po Ip P1 

llt,2h11fl 4wlllW11JWL t,Cil)b,euo pwqwnwnmu t hbtnL.Jwt u,wJtlwCio. 

l:P1Q1. ~:)Ai . ~PoClo. LPoQ.i = 1· 
LP0Q1 LPoC!o P1Clo LP1~ · 

1Wf14 t U2bt, 0(1 :bf12bpt, 4WU1Wf1JWL t,uqbj?U[! hWQl{WflbUf t oq.­
lllwq.np6t.[mtl: 

9.11. Niribeu - rib:Puw1.11np 

UqqwJtiu hw2~qCibpt, hwllwlfw11q.t, Ltw11L.npwqmJCi wpdb.ewJt,Ci 
gmgwCit,2ubpt, (u.iqq.wJt,u b4wllmm, hwtlwfuwnu wqq.wJt,u blfw­
umm L. wnu) hw2tf.w11tio· tflwumwgfltig hwllwqnbLti q.ubpti, tinwlfw­
Ciwgt.[mtl t tiu11bJ?U-l)b'.l>uwmn11f1 oq.CimpJwtlp: '1-b:t,uwmn110 q.n11ow-
4t,g t, nnti oq.unLf:tJwtlp hw2tlhmm ctwuwuw4w2r2wut, wpctbJ?wJt,u 
gnLgwut,2ti ob6nL~Jmu[! (wpdb.eo) pbpqmo t pwqpuwJftu wndb,pw­
Jtiu !Wtflb LfimpJwG: Ontiuwlf =il,U fiuqb,pu-ri.b:f>uwmnnt! q.Gjl t,uqb,eu 
t, n110 Lif111wnqnul t ,l,U wCiqwCiwlfwCi 6wlJ.wm (izqnmbtm hwuw11· 
hw2i.tti wnCihLntl w11ctbqp4mtl[! L. flflW hfluwCi t.111w· =il,U-'1 ti11w4wu 
6wl[wLti mnwgmtlo: 

f"ICiqb,eu-l)h:t,uwmnn[! wpmwhwJmmo t hw2l[bmm dwuwCiw4w-
2112wCifl WflUlWl'J.(lt.UCi,pp tflwumwgp wpctb,et, hw11wpb11mpJmCi[! wn­
uiwqpwu.efl wpctbgpCi, npt, Ltwnmgl[wo.eo CitlwCi t hwzl[bmm ctwtlw­
Ciw4w211Qwu'1 Ltwnmgl[wo,et,Ci, pwJg nnn24wo· pwqt,uwJtiCi mwrqw 
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; .. 
11,, 

' 

q.Cib11nl[: touqb.eu-qb.'.j)uwtnnpt, hw2ttwrtit, hMJ?mtl [!Cilfw6 t '1lww2bti 
wq.pbq.wmwJjlCi t,Ciqb.eu[!' [!lipwgt,lt Li2t,11Cibpn4: toCi11bJ?u-qb.'.j)LJWU1n­
Pt! 2005 p. ,t,U hwllwp npn2l[mtl t 

~ = :EP2o0~ 005 pwuwaunLJ., 
!:PcA:zoo5 

nrmbq' Id-Ci t,Gri.b.eu-ri.hl>UWUlOflU t. 
q2005-li' wpmwqrwCiJ?ti owl[wrn 2005 p., 
p2005, p0-Ci' tflwmnwgt, q.nponq q.Cibfl[!, hwtlwu,wuiwutuw­
Gwpwri· 2005 L. pwq~uwJtiCi t11wppCib11nul: 

2005 p. flriwlfwCi ,t,U-Ci n11n2lJ.mtl t R2oos = 02005:ld pwCiwOL.n4., 
npu,bq' 0 2005- wCi4wCiw4wli ,l,U-Ci t: . 

touri.bJ;?u-11b.'.l>uwmnnt, pwCiwoL.[! 4w11bLfi t CibplfwJwgCibL Ciwl.t hb­
tnl..tJWL mbuJ?nll' 

~= 02005 : 
R2oos 

riCi11b.eu-rJ.b:f>uwump[! 2006 p. hwllwr t.iwrnrt t hw2tlw11lfL[bL hb­
tnL.JWL pwCiwoL.nq" 
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I 
12 2 

2 I - 1 +t ...!._ 
<l>(t} = r.:;""'" J e 2 . dt = ~ f e 2 • dt 

..J27t o ..J27t -t 

;• 

t I 
0.0 
0.1 

t 0 l 2 3 4 5 6 7 8 9 
0.2 
0.3 

0.0 0000 0080 0160 0239 0319 0399 0478 0558 0638 0717 
0.1 0797 0876 0955 1034 1113 1192 1271 1350 1428 1507 
0.2 1585 1663 1741 1819 1897 1974 2051 2128 2205 2282 
0.3 2358 2434 2510 2586 2661 2737 2812 2886 2961 3035 

0.4 
0.5 
0.6 
0.7 
0.8 

0.4 3108 3182 3255 3328 3401 3473 3545 3616 3683 3759 0.9 
0.5 3829 3899 3969 4039 4108 4177 4245 4313 4381 4448 1.0 
0.6 4515 4581 4647 4713 4778 4843 4907 4971 5035 5098 1.1 
0.7 5161 5223 5385 5346 5407 5467 5527 5587 5646 5705 1.2 
0.8 5763 5821 5878 5935 5991 6047 6102 6157 6211 6265 
0.9 6319 6372 6424 6176 6528 6579 6629 6680 6729 6778 
1.0 6827 6875 6923 6970 7017 7063 7109 7154 7199 7243 
I.I 7287 7339 7373 7415 7457 7499 7540 7580 7620 7660 

1.3 
1.4 
1.5 
1.6 
1.7 

1.2 7699 7737 7775 7813 7850 7887 7923 7959 7995 8029 1.8 
1.3 8064 8098 8132 8165 8198 8230 8262 8293 8324 8355 1.9 
1.4 8385 8415 8444 8473 8501 8529 8557 8584 8611 8638 2.0 
1.5 8664 8690 8715 8740 8764 8789 8812 8836 8859 8882 2.1 
l.6 8904 8926 8948 8969 8990 9011 9031 9051 9070 9090 
1.7 9109 9127 9146 9164 9181 9199 9216 9233 9249 9265 
1.8 9281 9297 9312 9327 9342 9357 9371 9385 9399 9412 
1.9 9426 9439 9451 9464 9476 9488 9500 9512 9523 9534 

2.2 
2.3 
2.4 
2.5 
2.6 

2.0 9545 9556 9566 9516 9586 9596 9606 9616 9625 9634 2.7 
2. I 9643 9651 9660 9668 9674 9684 9692 9700 9707 9715 2.8 
2.2 9722 9729 9736 9743 9749 9756 9762 9768 9774 9780 2.9 
2.3 9786 9791 9797 9802 9807 9812 9817 9822 9827 9832 3.0 
2.4 9836 9840 9845 9849 9853 9857 9861 9865 9869 .9872 4.0 
2.5 9876 9879 9883 9886 9889 9892 9895 9898 9901 9904 
2.6 9907 9909 9912 9915 9917 9920 9922 9924 9926 9929 
2.7 9931 9933 9935 9937 9939 9940 9942 9944 9946 9947 
2.8 9949 9950 9952 9953 9955 9956 9958 9959 9960 9961 
2.9 9963 9964 9965 9966 9967 9968 9969 9970 9971 9972 
3.0 9973 9981 9986 9990 9993 9995 9997 9998 9999 9999 

OJ11lilfiwmp wpdbpfibpn wt1b1wgtlwb bfi I 0000 wfiqwu: 
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=fwqb[l{WO 2 
t2 

<I>(t) = +e 2 ~mCil!gftwJfl wpdbpCU:ipfl wrumuwlf 
..J21t 

0 I 1 I 2 I 3 I 4 I 5 I 6 l 7 I 8 I 9 

3989 3989 3989 3988 3986 3984 3982 3980 3977 3973 

3970 3965 3961 3956 3951 3945 3939 3932 3925 3918 

3910 3902 3894 3885 3876 3867 3857 3847 3836 3825 

3814 3802 3790 3778 3765 3752 3739 3725 3712 3697 

3683 3668 3653 3637 3621 3605 3589 3572 3555 3538 

3521 3503 3485 3467 3448 3429 3410 3391 3372 3352 

3332 3312 3292 3271 3251 3230 3209 3187 3166 3144 

3123 3101 3079 3056 3034 3011 2989 2966 2943 2920 

2897 2874 2850 2827 2803 2780 2756 2732 2709 2685 

2661 2637 2613 2589 2565 2541 2516 2492 2468 2444 

2420 2396 2371 2347 2323 2299 2275 2251 2227 2203 

2179 2155 2131 2107 2083 2059 2036 2012 1989 1965 

1942 1919 1895 1872 1849 1826 1804 1781 1758 1736 

1714 1691 1669 1647 1626 1604 1582 1561 1539 1518 

1497 1476 1456 1435 1415 1394 1374 1354 1334 1315 

1295 1276 1257 1238 1219 1200 1182 1163 1145 1127 

1109 1092 1074 1057 1040 1023 1006 0989 0973 0957 

0940 0925 0909 0893 0878 0863 0848 0833 0818 0804 

0790 0775 0761 0748 0734 0721 0707 0694 0681 0669 

0656 0644 0632 0620 0608 0596 0584 0573 0562 0551 

0540 0529 0519 0508 0498 0488 0478 0468 0459 0449 

0440 0431 0422 0413 0404 0396 0387 0379 0371 0363 

0355 0347 0339 0332 0325 0317 0310 0303 0297 0290 

0283 0277 0270 0264 0258 0252 0246 0241 0235 0229 

0224 0219 0213 0203 0203 0198 0194 0189 0184 0180 

0175 0171 0167 0163 0158 0154 0151 0147 0143 0139 

0136 0132 0129 0126 0122 0119 0116 0113 0110 0107 

0104 0101 0099 0096 0093 0091 0088 0086 0084 0081 

0079 0077 0075 0073 0071 0069 0067 0065 0063 0061 

0060 0058 0056 0055 0053 0051 0050 0048 0047 0046 

0044 0043 0042 0040 0039 0038 0037 0036 0035 0034 

0001 0001 0001 0000 0000 0000 0000 0000 0000 0000 

OririflCiwlllfl wfldb.Ql.il:iflt! wt.{l:ilwgt.{wo t;Ci 10000 wCiqwu: 
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=twt{b1t{wb 3 
IJ)trpunCitr pw2lunul ( x2 -pw2iunul) 

2 X wruntu. w11dli9fib('II! P( Xi> x!I\I ) hwtlwfiwlfwOnlpJwO hwdwp 

.999 .995 .99 .98 .915 .95 .90 .80 
o.051s o.0439 0.0315 o.0362 0.0398 0.0039 o.0158 0.0642 o:::2 o:;:8 o:!:5 

2 0.0020 0.0100 0.0201 0.0404 0.0506 0.103 0.211 0.446 0.575 0.713 1..386 

4

3 0.0243 0.0717 0.115 0.185 0.216 0.352 0.584 1.005 l.213 1.424 2.366 

0.0908 0.207 0.297 0 429 O 484 . . 0·711 1.064 1.649 1.923 2.195 3.357 
5 0.210 Q.412 0.554 0.752 0.831 1.145 l.610 2.343 2.675 

6 0.381 0.676 0.872 1.134 1.237 1.635 2.204 3.070 3.455 ::: :~:! 
7 0.598 J.989 1.239 1.564 1.690 2.167 2.833 3.822 4.255 4.671 6.346 
8 0.857 1344 1.646 2.032 2.180 2 733 3 490 9 . . 4.594 5.071 5.527 7.344 

lo 

LI 52 1.735 2.088 2.532 2.700 3.325 4. 168 5.380 5.899 6.393 8.343 

1.479 2.156 2.558 3.059 3.247 3.640 4.865 11 6.179 6.787 7.267 9.342 
1.834 2.603 3.053 3.609 3.816 4.575 5.578 12 6.989 7.584 8.148 10.341 
2.214 3,074 3.571 4.178 4.404 5.226 6.304 7.807 8.438 9.034 I 1.340 

13 2.617 3.565 4.107 4.765 5.009 5.892 7.042 8.634 9.299 9.926 12.340 

14 3.04) 4.075 4.660 5.368 5.629 6.571 7.790 9.467 I0.165 10.821 13.339 

15 3.483 4.601 5.229 5.985 6.262 7 261 8 · .547 10.307 11.036 11.721 14.339 
16 3.942 5.142 5.812 6.614 6.908 7•962 9.312 11.152 11.912 12.624 15.338 

17 4.416 5.697 6.408 7.255 7.564 8.672 10.085 12.002 12.892 13.531 16.338 

18 4.905 6.265 7.015 7.906 8.231 9.390 10.865 12.857 13.675 14.440 17.338 

19 5.407 6.844 7.633 8.S67 8.907 10.117 11.651 13.716 14.562 15.352 18.338 

20 5.921 7.434 8.260 9.237 9.591 10.871 12.443 14.578 IS.452 16.266 19.337 

21 6.447 8.034 8 897 9 915 o 8 22 . . I .2 3 11.591 13.240 15.445 16.344 17.182 20.337 

6.983 8.643 9.542 lo.600 10.982 12.338 14.041 16.314 17.240 18.101 21.337 

~ 7.529 9.260 10.196 11.293 11.688 13.091 14.848 17.187 18.137 19.021 22.337 
8.035 9.886 10.856 11.992 12.401 13.848 15.659 18.062 19.037 19.943 23.337 

25 8.649 10.520 11.524 )2.697 13.120 14.611 16.173 18.940 19.939 20887 24337 

26 9.222 11.160 12.198 13.409 13.844 15.379 17.292 19.820 20.848 21 :792 25 .336 

27 9.803 11.808 12.879 14.125 14.573 16.151 J8.ll4 20.703 21.749 22 719 26.336 
28 10.391 12.461 13.565 14.547 15.308 16.928 18.937 21.588 22.657 23,617 27.336 

29 I0.986 13.121 14.256 15.574 16.047 11.10s 19.768 22.475 23.567 24.577 i8.336 

JO 11.588 13.787 14.953 16.306 16.791 18.493 20.599 23.364 24.478 2s:5os 29:336 
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j 
I 

I 0.30 I o.25 I 0.20 I 0.10 I o.os I 0.02.S I 0.02 I 0.01 I o.oos I 0.001 

5.024 S.412 6.635 7.879 10.827 

7.378 7.824 9.210 10.597 13.815 
J.074 J.323 l.642 2.706 3.841 

2.408 2.773 3.219 4.605 5.991 
1 

2 

3 

4 

s 
6 

7 

8 

3.665 4.108 4.642 6.251 7 .815 9.348 9.837 1 l.345 12.838 16.268 

4.878 5.385 5.989 7.779 9.488 11.143 1 l.668 13.277 14.860 18.465 

6.064 6.626 7.289 9.236 11.070 12.839 13.388 IS.086 16.750 20.517 

7.231 7.841 8.558 10.645 12.592 14.449 15.033 16.812 18.548 22.457 

8.383 9.037 9.803 12.017 14.067 16.013 16.622 18.475 20.278 24.322 

9.524 10.219 11.030 !3.362 15.507 17.535 J8.J68 20.090 21.955 26.125 

9 10.656 11.389 12.242 14.684 16.919 19.023 19.679 21.666 23.589 27.877 

10 11.781 12.549 13.412 15.987 18.307 20.483 21.161 23.209 25.188 29.588 

11 12.899 1,3.701 14.631 17.275 19.675 21.920 22.618 24.725 26.757 31.264 

12 14.011 14.845 15.812 18.549 21.026 23.337 24.054 26.217 28.300 32.909 

13 15.119 15.984 16.985 19.812 22.362 24.736 25.472 27.688 29.819 34.528 

14 16.222 17.117 18.151 21.064 23.685 26.119 26.873 29.141 31.319 36.123 

15 17.322 18.245 19.311 22.307 24.996 27.488 28.259 30.578 32.801 37.697 

16 18.418 19.369 20.465 23.542 26.296 28.845 29.633 32.000 34.267 39.252 

17 19.511 20.489 21.615 24.769 27.587 30.191 30.995 33.409 35.718 40.790 

18 20.601 21.605 22.760 25.989 28.869 31.526 32.346 34.805 37.156 42.312 

19 21.689 22.718 23.900 27.204 30.144 32.852 33.687 38.191 38.582 43.820 

20 22.775 23.628 25.038 28.412 31.410 34.170 35.020 37.566 39.997 45.315 

21 23.858 24.935 26.171 29.615 32.671 35.479 36.343 38.932 41.401 46.797 

22 24.939 26.039 27.301 30.813 33.924 36.781 37.659 40.289 42.796 48.268 

23 26.018 27.141 28.429 32.567 35.172 38.076 38.968 41.638 44.181 49.728 

24 27.096 28.241 29.553 33.193 36.415 39.384 40.270 42.980 45.558 5).170 

25 28.172 29.339 30.675 34.362 37.652 40.046 41.566 44.314 46.928 52.620 

26 29.246 30.434 31.795 35.563 38.885 4 J.923 42.856 45.642 48.290 54.052 

27 30.319 31.328 32.912 36.741 40.113 43.194 44.140 46.963 49.645 55.476 

28 31.391 32.320 34.027 37.916 41.337 44.461 45.419 48.278 50.993 56.893 

29 32.461 33.711 35.139 39.087 42.557 45.722 46.693 49.588 52.336 58.3025 

30 33.530 34.800 36.250 40.256 43.773 46.979 47.962 50.692 53.672 9.703 
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I, 

=lwqbtlfLUo 4 
UmJnu1,bOmf1 pr.uzfunuJ (t-pr.uzfunuJ) 

(O'. - S{t) p,h1 > t ) 
0.9 j O 8 ! 0 I If' I lllit, hwl(wCiw~wCinLf)JntCi 

. . 7 0.6 Jo5 102 I 
1 0.158 0.325 0.510 0.727 1.0 . ,0.1 10.05 10.01 J0.001 

2 o.142 0.289 0.445 o.611 o:a: ~·:~ 6.314 12.706 63.657 636.619 
3 0.137 0.277 0.424 0.584 O 765 · 2.920 4.303 9.925 31 598 
4 0.134 0.271 0.414 0.589 o:741 r638 2.353 3.182 5.841 12:941 
: 0.132 0.267 0.406 0.559 0 727 .583 2.132 2.776 4.604 8.610 

7 
0.131 o.2ss 0.404 0.553 0·718 ~·:;g 2.015 2.511 4.043 6.859 

8 
0.130 o.2s3 0.402 0.549 0 ·711 · 1.943 2.447 3.107 5.959 

9 00.130 0.262 0.399 0.546 0'100 ~·iJ~ ~.895 2.365 3.499 5.405 
, 129 0.261 0.398 0.543 0'10 · .860 2.306 3.355 5.041 

10 o.129 o.260 0.327 o.542 o·1og 1.383 1.833 2.2s2 3.250 4.781 
11 0.129 0.260 0.396 0.543 0'597 1.372 1.812 2.228 3.169 4.583 
12 0.128 0.259 0.395 0.539 0'595 1.363 1.796 2.201 3.106 4.437 
13 0.128 0.259 o.394 0.539 0:694 ~-~: 1.782 2.119 3.055 4.318 
14 0.128 0.258 0.393 0.537 0.692 ,. 1.771 2.160 3.012 4.221 
15 0.128 0.258 0.393 0.536 0.691 ,·t~ 1.761 2.145 2.977 4.140 
16 0.128 0.258 0.392 0.535 O 69 · 1.753 2.131 2.947 4.073 
17 0.128 0.257 0.392 0.534 0·68~ 1.337 1.746 2.120 2.921 4015 ~= 0.127 0.257 0.392 0.534 o:688 r333 1.740 2.110 2.898 3:965 
20 0.127 0.257 0.391 0.533 0.688 1 ·fO 1.734 2.101 2.878 3.922 
21 0.127 0.257 0.391 0.533 0.687 1 '3~6 1. 729 2.093 2.861 3.833 
2,.! 0.127 0.257 0.391 0.532 0 686 1 '3/ 1.725 2.066 2.845 3.850 
<3 o.121 o.258 o.390 0.532 o:sas 1 ·3 3 1.121 2.080 2.831 3.819 
<4 0.127 0.256 0.390 0.532 0.685 1 ·/1 1.717 2.074 2.819 3.792 

0.127 0.256 0.390 0.531 o 685 . 19 1. 71 4 2.069 2.807 3.767 :s 0.121 o.256 0.390 0.531 0:684 ~·~;a 1·711 2.064 2.797 3.145 <~ 0.127 0.256 0.390 0.531 0.684 1 .3 6 1. 708 2.060 2. 787 3. 725 
o.121 0.256 0.389 0.531 o 684 ' 15 1 · 706 2.058 2. 779 3 707 

<8 o.121 o.258 0.389 0.530 o·s83 1.314 1.703 2.os2 2.111 3:690 
~g 0.121 o.256 o.389 0.530 0·683 ~·;~~ 1.101 2.04a 2.763 3.674 
4o o.121 o.2ss o.389 o.53o o·683 1 ·310 1.699 2.045 2.758 3.659 
eo o.125 o.255 0.388 0.529 o:681 1·303 1.697 2.042 2.750 3.646 

1,.!Q 0.126 0.254 0.387 0.527 o 679 . 1 ·684 2.021 2. 704 3 551 
"" g-~~: 0.254 o.386 0.526 0:677 ~ ·~: ~ ·:~ 2.000 2.660 3:46o 

· o.253 o.385 0.524 0.674 1 ·282 1 
·
64 

1.980 2.611 3.313 
' · 5 1.960 2.576 3.291 --
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~wlfbLtlwb 5 

!bflzbp-Uubrµ;lfnpfl pwztunui (F-pwztunul) 

P(F>F Wfl.JnlU.) ~WJllWliltli pwtl,wpwpnra. F (a, VJ, vi) 
wruntuw~fl wpcttelibpf!: 

Unweflli u,nrtfl wpdteCitpQ hwllw~wi.nwutuwOnuJ bO 0,05, 
tpqpnfll\'1Cicf 0,01 lt t1111n111\'1Ci1f 0,001 hwL[w(iwl{wfintpJwO, v1*t! 

hwllwp1l1fl wqwU1nlpJwli wuuif\lSwliCibpf\ pfll{Ci t, v2-1:f hWJUlW(IW(lfl: 

~ 1 2 3 4 5 6 8 12 24 00 t 

1 161.4 199.5 215.7 224.6 230.2 234.0 238.9 243.9 249.0 253.3 12.71 
4052 4999 5403 5625 5764 5859 5981 6106 6234 6366 63.66 

406523 500016 536700 56252 576449 585953 598149 610598 623432 636535 636.2 

2 18.51 19.00 19.16 19.25 19.30 19.33 19.37 19.41 19.45 19.50 4.30 
98.49 99.01 00.17 99.25 99.30 99.33 99.36 99.42 99.46 99.50 9.92 

998.46 999.00 999.20 999.20 999.20 999.20 999.40 999.60 999.40 999.40 31.00 

3 10.13 9.55 9.28 9.12 9.01 8.94 8.84 8.74 8.64 8.53 3.18 
34.12 30.81 29.46 28.71 28.24 27.91 27.49 27.05 26.60 26.12 5.84 
67.47 148.51 141.10 137.10 134.60 132.90 130.60 128.30 125.90 123.50 12.94 

4 7.71 6.94 6.59 6.39 6.26 6.16 6.04 5.91 5.77 5.63 2.78 
21.20 18.00 16.69 15.98 15.52 15.21 14.80 14.37 13.93 13.46 4.60 
74.13 61.24 56.18 53.43 51.71 50.52 49.00 47.41 45.77 44.05 8.61 

5 6.61 5.79 5.41 5.19 5.05 4.95 4.82 468 4.53 4.36 2.57 
16.26 13.27 12.06 11.39 10.97 10.67 10.27 9.89 9.47 9.02 4.03 
47.04 36.61 33.20 31.09 20.75 28.83 27.64 26.42 25.14 23.78 6.86 

6 5.99 5.14 4.76 4.53 4.39 4.28 4.15 4.00 3.84 3.67 2.45 
13.74 10.92 9.78 9.15 8.75 8.47 8.10 7.12 7.31 6.88 3.71 
35.51 26.99 23.70 21.90 20.81 20.03 19.03 17.99 16.89 15.75 5.96 

7 5.59 4.74 4.35 4.12 3.97 3.87 3.73 3.57 3.41 3.23 2.36 
12.25 9.55 8.45 7.85 7.46 7.19 6.84 6.47 6.07 5.65 3.50 
29.22 21.69 18.77 17.19 16.21 15.52 14.63 13.71 12.73 11.70 5.40 

8 5.32 4.46 4.07 3.84 3.69 3.58 3.44 3.28 3.12 2.99 2.31 
11.26 8.65 7.59 7.10 6.63 6.37 6.03 5.67 5.28 4.86 3.36 
25.42 18.49 15.83 14.39 13.49 12.86 12.04 11.19 10.30 9.35 5.04 

9 5.12 4.26 3.86 3.63 3.48 3.37 3.23 3.07 2.90 2.71 2.26 
10.56 8.02 6.99 6.42 6.06 5.80 5.47 5. 11 4.73 4.31 3.25 
22.86 16.39 13.90 12.56 11.71 11.13 10.37 9.57 8.72 7.81 4.78 
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10 4.96 4.10 3.71 3.48 3.33 3.22 3.07 2.91 
2.82 2.66 2.55 2.40 2.23 2.03 1.78 2.07 

2.74 2.54 2.23 22 4.30 3.44 3.05 

10.04 7.56 6.55 5.99 5.64 5.39 5.06 4.71 4.33 7.94 5.72 4.82 4.31 3.99 3.75 3.45 3.12 2.75 2.30 2.82 

3.91 3.17 
21.04 14.91 12.55 11.28 10.48 9.92 9.20 

5.19 4.58 3.92 3.15 3.79 

8.45 7.64 6.77 4.59 14.38 9.61 7.80 6.81 6.19 5.76 

11 4.84 3.98 3.59 3.36 3.20 3.09 2.95 2.79 2.61 3.42 3.03 2.80 2.64 2.53 2.38 2.20 2.00 1.76 2.07 

9.65 7.20 
2.40 2.20 23 4.28 

6.22 5.67 5.32 5.07 4.74 4.40 4.02 3.60 3.11 7.88 5.66 4.76 4.26 3.94 5.56 3.41 3.07 2.70 2.26 2.83 

19.69 13.81 11.56 10.35 9.58 9.05 8.35 7.62 6.85 6.00 4.49 14.19 9.46 7.67 6.70 6.08 2.51 5.09 4.48 3.82 3.05 77 

12 4.75 3.88 3.49 3.26 3.11 3.00 2.85 2.69 2.50 
3.01 2.78 2.62 2.51 2.36 2.18 1.98 1.73 2.06 

2.30 2.18 24 4.26 3.40 

9.33 6.93 5.95 5.41 5.06 4.82 4.50 4.16 3.78 7.82 5.61 4.72 4.22 3.90 3.67 3.36 3.03 2.66 2.21 2.80 

18.64 12.98 10.81 9.63 8.89 
3.36 3.06 3.75 

8.38 7.71 7.00 6.25 5.42 4.32 14.03 9.34 7.55 6.59 5.98 5.55 4.99 4.39 3.84 2.97 

13 4.67 3.80 3.41 3.18 3.02 2.92 2.17 2.60 2.99 2.76 2.60 2.49 2.34 2.16 1.96 1.71 2.06 

2.42 2.21 2.16 25 4.24 3.38 

9.07 6.70 5.74 5.20 4.86 4.62 4.30 3.96 3.59 7.77 5.57 4.68 4.18 3.86 3.63 3.32 2.99 2.62 2.17 2.79 

3.16 3.01 
17.81 12.31 10.21 9.07 8.35 7.86 7.21 6.52 5.78 13.88 9.22 7.45 6.49 5.89 5.46 4.91 4.31 3.66 2.87 3.72 

4.97 4.12 

14 4.60 3.74 3.34 3.11 2.96 2.85 2.70 
2.32 2.15 1.95 1.69 2.06 

2.53 2.35 2.13 2.14 26 4.22 3.37 2.98 2.74 2.59 2.47 

8.86 6.51 5.56 5.03 4.69 4.46 4.14 3.80 3.43 7.72 5.53 4.64 4.14 3.82 3.59 3.29 · 2.96 2.58 2.13 2.78 

17.14 
3.00 2.98 

11.78 9.73 8.62 7.92 7.44 6.80 6.13 5.41 4.60 4.14 13.74 9.12 7.36 6.41 5.80 5.38 4.83 4.24 3.59 2.82 3.71 

15 4.45 3.68 3.29 3.06 2.90 2.79 2.64 2.48 2.29 
27 4.21 3.35 2.96 2.73 2.57 2.46 2.30 2.13 1.93 1.67 2.05 

2.07 2.13 
8.68 6.36 5.42 4.89 4.56 4.32 4.00 

l 7.68 5.49 4.60 4.11 3.78 3.56 3.26 2.93 2.55 2.10 2.77 

16.59 11.34 
3.67 3.29 2.87 2.95 ., 4.76 4.17 3.52 2.76 3.69 

9.34 8.25 7.57 7.09 6.47 5.81 5.10 
., 13.61 9.02 7.27 6.33 5.73 5.31 

4.31 4.07 l 
16 4.41 3.63 3.24 3.01 2.85 2.74 2.59 2.42 2.24 ' 28 4.19 3.34 2.95 2.71 2.56 2.44 2.29 2.12 1.91 1.65 2.05 

8.53 6.23 5.29 4.77 4.44 4.20 
2.01 2.12 l 7.64 5.45 4.57 4.07 3.75 3.53 3.23 2.90 2.52 2.06 2.76 

3.89 3.55 3.18 2.75 2.92 
16.12 10.97 9.01 7.94 7.27 ' 

8.93 7.18 6.25 5.66 5.24 4.69 4.11 3.46 2.70 3.67 

6.80 6.20 5.55 4.85 4.06 4.02 
13.50 

17 4.45 3.59 3.20 2.96 2.81 2.70 2.55 2.38 2.19 1.96 29 4.18 3.33 2.93 2.70 2.54 2.43 2.28 2.10 1.90 1.64 2.05 

8.40 6.11 5.18 4.67 
2.11 5.42 4.54 4.04 3.73 3.50 3.20 2.87 2.49 2.03 2.76 

4.34 4.10 3.79 3.45 3.08 2.65 2.90 
7.60 

15.72 10.66 8.73 7.68 7.02 6.56 5.96 5.32 4.63 3.85 
13.39 8.85 7.12 6.19 5.59 5.18 4.65 4.05 3.41 2.64 3.67 

3.96 

18 4.41 3.55 3.16 2.93 2.77 2.66 2.51 2.34 2.15 30 4.17 3.32 2.92 2.69 2.53 2.42 2.27 2.09 1.89 1.62 2.04 

1.92 2.10 
8.28 6.01 5.09 4.58 4.25 4.01 3.71 3.37 3.01 2.57 

7.56 5.39 4.51 4.02 3.70 3.47 3.17 2.84 2.47 2.01 2.75 

15.38 10.39 
2.88 4.00 3.36 2.59 3.64 

8.49 7.46 6.81 6.35 5.76 5.13 4.45 3.67 3.92 
13.26 8.77 7.05 6.12 5.53 5.12 4.58 

19 4.38 3.52 3.13 2.90 2.74 2.63 2.48 2.31 2.11 1.88 
60 4.00 3.15 2.76 2.52 2.37 2.25 2.10 1.92 1.70 1.39 2.00 

8.18 5.93 5.01 4.50 4.17 3.94 
2.09 7.08 4.98 4.13 3.65 3.34 3.12 2.82 2.50 2.12 1.60 2.66 

3.63 3.30 2.92 2.49 2.86 
15.08 10.16 8.28 7.26 6.61 6.18 5.59 4.97 4.29 3.52 

11.97 7.76 6.17 5.31 4.76 4.37 3.87 3.31 2.76 1.90 3.36 

3.88 

20 4.35 3.49 3.10 2.87 2.71 2.60 2.45 2.28 
00 3.84 2.99 2.60 2.37 2.21 2.09 1.94 1.75 1.52 1.03 1.96 

2.08 1.84 2.09 
8.10 5.85 4.94 4.43 4.10 3.87 3.56 

6.64 4.60 3.78 3.32 3.02 2.80 2.51 2.18 1.79 1.04 2.58 

14.82 9.95 8.10 7.10 
3.23 2.86 2.42 2.84 4.10 3.74 3.27 2.74 2.13 1.05 3.29 

6.46 6.02 5.44 4.82 4.15 3.38 3.85 
10.83 6.91 5.42 4.62 

21 4.32 3.47 3.07 2.84 2.68 2.57 2.42 2.25 2.05 1.82 2.08 
8.02 5.78 4.87 4.37 4.04 3.81 3.51 3.174. 2.80 2.36 2.83 
14.62 9.77 7.94 6.95 6.32 5.88 5.31 70 4.03 3.26 3.82 
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=iwt!btll,wa 6 

l>ts2t11ti z - 61.LwlfinfunLp.Jwli wrumuwt., 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

0.0 0.0000 0.0101 0.0200 0.0300 0.0400 0.0501 0.0601 0.0701 0.0802 0.0902 

0. 1003 0. 1104 0.1206 0.1308 0. 1409 0.1511 0. 1614 0.1717 0. 1820 0. 1923 

0.2027 0.2132 0.2237 0.2342 0.2448 0.2554 0.2661 0.2769 0.2877 0.2986 

0.3095 0.3205 0.3316 0.3428 0.3541 0.3654 0.3767 0.3884 0.4001 0.4118 

0.4236 0.4356 0.4477 0.4599 0.4722 0.4847 0.4973 0.5101 0.5230 0.5361 

0.5493 0.5627 0.5764 0.5901 0.6042 0.6184 0.6328 0.6475 0.6625 0.6777 

0.6932 0.7089 0.7250 0.7414 0.7582 0.7753 0.7928 0.8107 0.8291 0.8480 

0.8673 0.8872 0.9077 0.9287 0.9505 0.9730 0.9962 1.0203 1.0454 1.0714 

1.0986 1.1270 1.1568 1.1881 1.2212 1.2562 1.2933 1.3331 1.3758 1.4219 

1.4722 1.5275 1.5890 1.6584 1.7381 1.8318 1.9459 2.0923 2.2976 2.6467 

0.99 2.6466 2.6996 2.7587 2.8257 2.9031 2.9945 3.1063 3.2504 3.4534 3.8002 
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Lmnl:iuwgj,wJJ, q.npOw4)1gul:ipfl 5%-ng L 1 %-ng 
hwl{wuwt.,wOmpJWU uw4wpqw4ubpfl wrumuw4 < ra > 

ra -fl q.pwt.,wCi r8 -ti pwgwuwlfwli 
f!CianpwCi- wp<tbglibp Wfld'bg0bf1 
pfl iwtfla 5%-ng 

1

j 1 % -ng 5%-ng I 1 % -ng 
llwqwr111wt., llw4wru1:wlf uw4wpq.wlf dwlfwp~wlf 

5 0.253 0.297 -0.753 ·0.798 
6 0.354 0.447 -0.708 -0.863 
7 0.370 0.510 0.674 -0.799 
8 0.371 0.531 -0.625 -0.764 
9 0.366 0.533 -0.593 -0.737 
10 0.360 0.525 ·0.564 -0.705 
11 0.353 0.515 -0.539 -0.679 
12 0.348 0.505 -0.516 -0.655 
13 0.341 0.495 -0.497 -0.634 
14 0.335 0.485 -0.479 -0.615 
15 0.328 0.475 -0.462 -0.597 
20 0.299 0.432 -0.399 -0.524 
25 0.276 0.398 -0.356 -0.473 
30 0.257 0.370 -0.324 -0.433 
35 0.242 0.347 -0.300 -0.401 
40 0.229 0.329 -0.279 -0.376 
45 0.218 0.313 -0.262 -0.256 
50 0.208 0.301 -0.248 -0.339 
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�wl.(bL&.lwa8 

f\.11wl.fwfi wфnnl.fnnbuwgflwJti hwйwp f\.wppflfi-nt-npunfiti 
hWJLПWfil12'1 pw2/unLй[! (So/o-ng (i2w(iw1.f wLf1ПLPJWfi йwl.f WrtJ'\.Wl.f '1 

hwйwp) 

V1 V2 Vз V4 Vs 
d1 1 d2 d1 1 d2 d1 1 d2 d1 1 d2 d1 1 d2 

15 1.08 1.36 0.95 1.54 0.82 1.75 0.69 1.97 0.56 2.21 
16 1.10 1.37 0.98 1.54 0.86 1.73 0.74 1.93 0.62 2.15 
17 1.13 1.38 1.02 1.54 0.90 1.71 0.78 1.90 0.67 2.10 
18 1.16 1.39 1.05 1.53 0.93 1.69 0.82 1.87 0.71 2.06 
19 1.18 1.40 1.08 1.53 0.97 1.68 0.86 1.85 0.75 2.02 
20 1.20 1.41 1.10 1.54 1.00 1.68 0.90 1.83 0.79 1.99 
21 1.22 1.42 1.13 1.54 1.03 1.67 0.93 1.81 0.83 1.96 

22 1.24 1.43 1.15 1.54 1.05 1.66 0.96 1.80 0.86 1.94 
23 1.26 1.44 1.17 1.54 1.08 1.66 0.99 1.79 0.90 1.92 
24 1.27 1.45 1.19 1.55 1.10 1.66 1.01 1.78 0.93 1.90 
25 1.29 1.45 1.21 1.55 1.12 1.66 1.04 1.77 0.95 1.89 

26 1.30 1.46 1.22 1.55 1.14 1.65 1.06 1.76 0.98 1.89 

27 1.32 1.47 1.24 1.56 1.16 1.65 1.08 1.76 1.01 1.86 

28 1.33 1.48 1.26 1.56 1.18 1.65 1.10 1.75 1.03 1.85 

29 1.34 1.48 1.27 1.56 1.20 1.65 1.12 1.74 1.05 1.84 

30 1.35 1.49 1.28 1.57 1.21 1.65 1.14 1.74 1.07 1.83 

31 1.36 1.50 1.30 1.57 1.23 1.65 1.16 1.74 1.09 1.83 

32 1.37 1.50 1.31 1.57 1.24 1.65 1.18 1.73 1.11 1.82 

33 1.38 1.51 1.32 1.58 1.26 1.63 1.19 1.73 1.13 1.81 

34 1.39 1.51 1.33 1.58 1.27 1.65 1.21 1.73 1.15 1.81 
35 1.40 1.52 1.34 1.58 1.28 1.65 1.22 1.73 1.16 1.80 
36 1.41 1.52 1.35 1.59 1.29 1.65 1.24 1.73 1.18 1.80 
37 1.42 1.53 1.36 1.59 1.31 1.66 1.25 1.72 1.19 1.80 
38 1.43 1.54 1.37 1.59 1.32 1.66 1.26 1.72 1.21 1.79 
39 1.43 1.54 1.38 1.60 1.33 1.66 1.27 1.72 1.22 1.79 
40 1.44 1.54 1.39 1.60 1.34 1.66 1.29 1.72 1.23 1.79 

45 1.48 1.57 1.43 1.62 1.38 1.67 1.34 1.72 1.29 1.78 
50 1.50 1.59 1.46 1.63 1.42 1.67 1.38 1.72 1.34 1.77 

55 1.53 1.60 1.49 1.64 1.45 1.68 1.41 1.72 1.38 1.77 

60 1.55 1.62 1.51 1.65 1.48 1.69 1.44 1.73 1.41 1.77 

65 1.57 1.63 1.54 1.66 1.50 1.70 1.47 1.73 1.44 1.77 

70 1.58 1.64 1.55 1.67 1.52 1.70 1.49 1.74 1.46 1.77 

75 1.60 1.65 1.57 1.68 1.54 1.71 1.51 1.74 1.49 1.77 
80 1.61 1.66 1.59 1.69 1.56 1.72 1.53 1.74 1.51 1.77 
85 1.62 1.67 1.60 1.70 1.57 1.72 1.55 1.75 1.52 1.77 
90 1.63 1.68 1.61 1.70 1.59 1.73 1.57 1.75 1.54 1.78 
95 1.64 1.69 1 62 1.71 1.60 1.73 1.58 1.75 1.56 1.78 
100 1.65 1.69 1.63 1.72 1.61 1.74 1.59 1.76 1.57 1.78 
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