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ElrlrAli:xrrrE i

,IJA}I;I{OCTI, ACII,{MI]TOTAqECKJAX P'IAOI] B TEOPKIH AZQQEPCHI];IIAJIbHbIX
vpanuerltirfi (ilt'rra 

'IoHo 'co3Ha.Ha 
N'are vrarr4KaMpr Bo nropofi iloJroBrrlre

'leBjtll'Ilai:[IlalT'oI'o rD'rroilol'I'If, ) kl 3tJa\',nfgJlbtl€tfl Llitcrl coBpeMeHuofi acurunro:r1u.{ecxoll'f3o})fl1Zt 6u';la crJitl{rilrJla. I4MeHHo Trof,,I€r. C,l4Harco roJrbKo B rrocneAHee BpeMfl cr€uroj{gH:'{:)' EltlrcxlOJlblril0 Ba)K}IbI ac.aMltrl'crI4rtectKI,Ie p.trAbr ilrrfl IIOHI4MaHH' CI'F)yK.fypbr
1:euleunDi gLIOcbepeHI{lIiuIbHbD( ypar:}Henr,rr,i rzr ,{TO oHr4 Heus6exuo Bo3Hr4(:aror BoIvlHoI'I{x FtrJflpoc:l'lrlx ilplzKxaAHoit naa.r'eHaarrlK14. zt\cnunrorr{r{ecKl{e MeroAIrI peilreHla, Irllcc'reroBiilHr{'I ,urr{r{pepeHunanblt{bn}l ypaerl(.luuii c ManbrM napaMerpoM B Hacrorrqee
llpei\/fl JIe)KelT Et rlxtHOBe I43yr{eFlll.f, t,Ii:tTeN,[arT.t{y€:r311laX UO4eleir SZSizVeCXHX rf.Aneuuii.t{uco<l ti5tlsl'l'lec'r:l4x 3atAaq r rr2tv.t pelreHrlr' K'TDpLIX TaKIze MeroAbr r4crlor{rr3vrorcrr
Il'[l]t lMcrr]"r rijiurl lacfl().Tb3oBaH.bl HenpepLrrBrFro nro3pocraer. Croaa oTHoc.flTcrr MHorzeiloilpOcbl xt,,taulr.ln<liZ IrvfeX?HuXtI4t, TeDpIIxl ,,ig.1,erI{Hii n_ssxofi 111I4AK9cTI4, ynpyrocTrl,
:rjre[i:!fpo.'vjitrr,+nlHoft :feOpnll, SrreK:T'pOHrrK14, acrpo6uszrn kr Apyfr4x o6nacrefi
c)t43it4Kl4.

Ili uac'l.qlqeil pabore r paocMo:rpeJTa a.c,Mrro'r4rrecKrre MeroAbr pr'rxeH',
;.'u(r.4,etrlt':1':[Il,'larL',FIbl)i'y'paBHesIafr: no r\4anc'r\4'y r€rllaMerpy, Korop'Ie f,Brqrorcf, onHr.rM
L 't KJri:loco.B rrpneirtltxeHHE,It{ :v{ero,rloB azrssepeHr{r4€urbH6rx ypanueuafi.
'lrtcHlvul:lo]'urtecKl,lo tvleroAbr craB:{T ortoerit Llenbrc ilonyqeHl4e 

- 
SopuyJrbl,clII4r;bIBal'll[teia I(aq:ecrBeHHoe nolrflAerinr{e p0ileHur Ha HeKoTopoM krr{,repBzlne

l-i :iM1)Ile.H tl:,t I te 3at:| AC],{N,IO|O IIepe NIe]II{OfO.

fJ'lr:cceptztl]l,]-g coOToHT a3 BBieiIeHrIJI, .Ie'Tl,Ipex fJraB, crII4cKa rac[oJlb3oBaHHblx
llc,llorlHHiKoB [}<l BBereHuI4 o6ocnorrlrBaer'or aKTy€tirrbHocrb HccneAoB aHr4r;
pa'cl(:pblBiler()' lleoperllqecKa-{ Izt [paKrl4r{e)i;I(at :t]Flar{HMocrb; coAep}Karcfl cBeI[eHr4, o
c rp\/K:T)'J)e ulccrepl'aIII4lfI. B uepn<lfi f.lIi:IBe "C)6 acr,rMrlrorrtaanr" Me,ToAax,,
IlBOillIITO'I O]lper[(:)Jre]HI{e acHr,IIltrorI,ltqecKofo ll{,qa, IIeperII4cJltIOTCq 3JIeMel{.fapHbte
c aotl1cT'Bei ocut,lllToll{qecKr4x p,rnoB. l,;rrNe paccMarprrBaerc.fi Borrpoc
cylllr;)crl3r)[lallll-9 etoI4MtITOTI4rIeCKOfO pa3Jro)Ker!\1s ,wrfl Syuxqrafi or oAHoft ]4 .TIBVX
u:epeNf er{.lir,I:,.

Eto H'ropori rJlaBe ',peryuDHur:, Bo:ri\dy.qe Hurr,,
BD3N{)'uIer+uiii., ulr et<luajfl qeJbrc) o6oc,gonagt4e a.cl4A4rrrorllKl4
u,

pacKpbrBaeTcr Teopr4t
fro MaJroMy napilMerpy

[] pt::anr nbIX 3a.l{aqrex, cBr3anHbr}i c peneH u r:na 4zQ$epeHrluanbHbrx ypaeueunfr ,Hlr{Z:t'fIbHtLI0 3}Iir!eHI{q H3BecTHliI III4UIb c FIeKo'I'opLIM tlpl46luxeHzeM, TaK KaK oHH
o lpcrAeJltllorfi-fl lllr:crlopHr,teHTaJIr,Ho I{;u4 El:,Iq:I4c:t{Iorcq, a 3To neus6exHo cs_s:aAo c
tr)tB'ileHrleM rlonpel[H<lcrefi' I(povre rol01 ]l rlpaBbre .rracrvr ypanHeuHfi MoryT
Bl(o7'lJt4Th' rcarcrle-na0io [apaMeTpE,L, xapa][(Te]:rr,r3]rroqr{e SrasHuecxyro rpr4 poA},
14:t')i qi:lev:crii: c,aclenatr (ruacCu, 3atprqlpr,, yrt]pr.,/rtze) ",(apaKTepLrcTlrKI,{ 14 T.A.), 

^ 
,rrrrr'"n^-",

,{rL:{r-rn,r.K rapa:rr{er'[)cfr] TurroKe orrpr3jlejrf,rrorc.r: npzdrrvxeHHo.
Itl' Kl:MeorBe Nlaretrfarl4qecxofr MoAeJII4 MI-rortax eclecrBeHHoHayqHbrx 3arav

I\4t)X[:lO Et:it['Ib Har{ :tJIbl{),FO 3aAar{)/

lU
alt

= yli...v,t, /1,1



! = (.1' r, !..:t,.. ., y, l, .f : -/'' 
t',-ft, .fr,..., J-,)

0 Fl,il Yil'"].l L Hb I lvl I,I'y;'Q jl rCI| lIt{NtH

!(t a ) =,1/ 1,, ! s ==' (./ rc, .1' zo r..., I no)l

3,(e:'cr ,,Lt=(,,Itr,,tu2,...,r")- BeKToFr, orr4clSlBaFllxl{fr [apaMerpbr Fr,F2,...,,1r,
rr.Ko,iuItIt4e Ei rlpaB'yH),{itcT.b cIIcTeMbI.

Kari 143Becr.uo NrzrJloe v 3MeFreHI4e) HaqaJIbErbIX AaHHbrx 14 [paBbrx ,qacreri
1/llaBHellIIft ril;t{c'I'r3h4E,I lrllHBoArIT 0oo:fltercr.BeHll:o K I\4aJibIN{ I43MeHeHI4f,M peue'I4il.

Srzi reopl4lr'l Au]te'f MareMarllr{ecKoe ofiiocrHosaHzerro6rtqnofi ,, grs. finrzurcu ul ex{It4KI'l orllrSpalIp{I4 oll6paabrBar'zrfl M€urbl}r rr:jreHc)B B )/paBHeHau, Koropilt: Hocrr
l:tB3[:rilH,kr,rr - Bo3t\{ytuelr]m. Bo3tuyu1t,)Hul tiolt,g:t{HJ{rotq14ec_rl ycnoBI4IO /IOCT2TTOT{Hoti
I-rlal{t(Orc'r'[,t ( r4Jrrr:, ]KaK r'OBopqu, pery[;rpH6r]T.r4 ) rrpa.nofi qacTr4 ypaBHeHr4_rr

= 
"tr 

l,.y,l,,Li), y(:.!), lt) = /,,

I-til3rtrrB€tK)'rc.'| p0r)lrflpHbrMr4 Eo3rvtlrrqgrr,rr\{[. I)T]AM pa3b{cHreTc{ Ha3BaHtre 3Toft
I'Jtal:ilt'I.

I-[r)lHr) rc',]Pllla r]o3MyII{errr4il t;IBnnc)Tor lrllr46nnxeHHoe perxeHr,re 3apallv trp.w
rrr1,rr[,]:x l_1, ec,ltr tzr:l]lepTHO peueHr,re ilprr4 ir===0. Ec:.nu aus$epeHrII4aJIbHOe ypaBrreHue
lr [0)1OIF[al9Jlbt"ilble ycnoBr4f, 3aBZC;rT O]. r?pratdelpa p AOCTaTOqHo perynJ{]lHo, To
I1:lB$orFII:ilo 'leolilol\4r'I ?13 TeopI{I4 ,06stxHitlseHr{brx 4rzS{repeHrlgaJrbHbrx ypaBHeHHfi
rapitFrfLrl)'\,Tor HelrpepbrBHyro 3aBactrtr,rocl.b, peru:(lHufr or F. npu p:0 .Taxzna o6pa3oM,
B 3aj:ialtax c lef'yJItprHlblN,{H Bo:3N{)/neHr,IrNILr 0 Cet\,Iot'o Har{ana r43BecrHo, r{To pe[reHr4e
Iltr)I4 l\4anbllx p fi;tlt:lt,co K H3BecrlloNn), peureHr4r{) rrlor4 Ir:0 , u flpo6nerr4a c.crour s
)rJtY'LltIII€']ll14H ]llof o prs3yilbrara c uoN{cIIIbto 6iorr,:e BltrcoKl4x [pLI6nH)KeHr{fi.

3alit'{it Hi:t){o);KlleFII4t pexreHtz.fi 4nQSepe:Hr]r{aJrbtroro ypaBHeHr4.rr c Mur,TbrM
Il€lpi:x Me'rl')oM , ) ,Iol:tne'rBopf,I0IIIero Herx:oTolll,IM AononHHTeJrbHbrM ycJl oBH-rrM,
Fr€f3rrl1l?0'rrr.:f sar{aqeii c cuHf}'lrpHtr,I\,r.n Bo3MyilIen:afrM:z, ecJr6 [opqAoK
llr$tpeple:r{rlrrr&rrrriloro'ylpatsHerrr.rr rr.pz p:[) u.ax:r3, r{eM rlpz{ p+0.

B 0nel,llyrcueil t'JIaBe u collc)plrrlrcfl oBeAeHH-f, o leopr4r4 cgHr),Jr-rrpHbrx
BCr3l'1\/ull€rllI4i'rl, I(,lrll'oll3l9 6y'prr0 pla3tluBztr-:Tcfl Er cB.f,3u c [orpe6HocrqM1' iunr*
F)a3lleJlori' Slrenl:lz ,1 N4exaHIzr(I4 x:a.K Teopu.rr aBToMar,rzqecKoro perynr4p(rBaF1ll')
f AApo/tll4llltMIIKL1I, I(Bi:lFIl'C)Bat Me]laHI{ICa, I(l,IrleT'14I(a, TeOplI{ HenI4HefiHbIX KO.I36aH;2iI
u ,IFr.

.B ,l::,rnrepToit I'naBe paccMaTpr{EaeTcrl{ .reol)eMa TzxtrHosa, AoKa3blBaloilIar, r{TO
III-ru BbIIItlltJll:leHl'lI{ LIerK:oTopbIX yc)JICrBHii pettl3HHe HeBblpoXAeHHofo ypa]BHeHH,,
C IO/l; latT0t I,l p(lllle FI AIrD BlbIpOjKAeHHOI.O ypZl.Ei;H eHr.Itt.

lL
dt
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]1. O E ACI{MII TOT'I.rqT]CKI4X METOIAX

B.B,JA,O'vtr rotlp tl(eJle Hfi€ acr4MltrlorHgoctt(ol.rcr (lrener{Horo pn;1a. Arq , 3Toropi::tccl/01'pru[d Halj:6ori]e I{3tBeorurti-a npl4N{op acl,II\4tIT'oruqecKor-o pflra, Koropblfr BCr3III4Kaer[l :ii[AaYC) Bb]ltlIdcJlll3HlIi;I ra.K Ha3blBaeMofo "lKcnr)lIeHt[fiaJrbHofo r,tHlerpala ,,

Ei(.c1.= ,le,t dt', si.,ttJ

4l{',Isrprl,lpoBaHheM II0 qac"fflM tltoxHo ilo.Jryql4Tb [2] :

R,tit:) == (,m *1,r!.,c 
in, 

'' x 
,nn-2 4,

(1 1)

I ()cIL e A0Irillt€t JI bFll;IM

r.'.t e

-* + R*e)l

, 1.;rrr J]o6oro F[eo'u)r4t(i:tTeJlbHofo m.
().ienullr,lo, grol npouecc He rrp1zBoAr4.r,

F1.,,,1,.01) fda.[,] I[rI (:ii,c,rblrll,r]K orpr.tqareJrbHbl}i
Ll.Fr |e|pHl:roBillil,re II0 .!rtrc,rfll{ 

IaeT

(1.st

t( cxc'AqlleMyc{ pflay, Ho TeM He) MeHee)
x. 1l caMoM AeJre, 4nx x<0 eue onHO

(l 2)

, ( 1.4)

1fi, (r:) =,=]{* + I)!xtz,-' , '' t' 
f:.. + (rn + 2)l x !e'-, t 

. t orl.

tl'I " *1,= rr*+ l)!lxl---"x ( o
1(t1,1 r l) ll:rl-"'-' + (m + it)tl

orpiauzvtlH['Ie ol:t4:rllt:teJlbHofr Aei.rr:'r:sullJrbHoil ocrro B traH.HoM [pr4Mepe ,.'r.ssrc,
rz(:r}()/crlrBeH:llEIlil' I'itK I'iaK cp'ynrxqax Ei(x') Mox:r)r 6r,.:rr flpoAonxeHa KaK 

',,a,."Tu;."eeKa,rf 'v'mlcr.,H.a B FiOh/r|I,TeKOr-ryF:) )IJTOCKOCTb.

F| I)a.oN(o''psltiFIDNtt lt-Ip'Mepe Hac: r{rJrepe(roBa.Jra aczMrrorrrr{ecKar rrrDr4poAa
tll,'uttl'lt.rlu lli(x), Kri)I'Aa.:x crper,IuJtocb n 6ec,rone,qrroc'rn [peAnr4caHr]brM o6pasovr.

i{aqrlu r;l6nroe c)fiperAeJreHlre, oxBarblBarurqee c.nyvafi, na6ruo4 antnuitcsB rrprrMepe.
[)n;pe;1e'"rleH lle. fl'gcrs $yrrxrlulr f(*) onpo,qerreHa Ha MHoxrecrBa roqeK s

l(r-)llIlt''1e'K(::noi't lnrllcKol]r,ll4 X,4,u Koroporo rorll(a >r:0.flBJltercrg npeAenbHofr roqxofr.
l 
-onop.ar,'llto, 

r,l,t,eI teuu rlfi prn

\, 
", 

-,l.-.r"ro
|".)

a.(:.r'il'4r'r'f,T'ri{eecxi14 rrpe/lcTilrB.[][er Qynrcqrzm f(x) n li rrpria .x._+ 0, ecnrr



, ,f:ytat-il,U,^'']l

r;r'lpe.v:H'Torr K t{yirrc /ril,rrr[r BceK m'2ct, KorTI€l x_+,0 Ha \,rHO)KeCrSe S.,lDopr'l),.tu,l (1.21) rlr (1 4f ) lroKar3brBaror, rr.ro prAhl

O

) rlr.-'

acaM[1'()1'I{IIOCKr'] Ilpr.rj,rrlTarB.r-firo:r sl,ut<tlilto J(x)=.b.i,,(,x)e:-,x ilpu x_+ oo Ha orpl4llarerrnofi
i{ofr cr sz't'elr urlfr n.o.r )/oc)r4.
[:]utptL;renrte "Sl','ur<illtlr g(xlr c'rpeMraT(1" n s'rgJrro trpur x-+0 B S,,o3Haqaer,r{To l_lJr.f,rro6r.r'0,r:>,0 r,raiii4er0r. ,:1,, TaKoe, !I.[o l,rtr) ..',, aro Bcex xe s z l"l.d,Ec'ltu is flB 'ltL- fct orKpbtrotlvl cer,i''opo[4, To, co]rJracHo onpeAeneHr4]o,
illcldl\4.lro'tlEtclcKcre ooriJT'Ho[-neHI']e, onipallerJlr,IBio g .rrrc6ol[ 3utMKHyroM rroAoeKTope.'1\';:tlNrlIT(:)'fHqr3oK'lf cIIJ{3b, o Ir:oropofi ro,ncpurcrl B (llrpe,qene nvtu, <>6stqHo 3arr'cbrrae.rc, B
l:inlAg

:c, \:-
f (::)-)i,_o,^''. x'(=S, x-+0

r,.0

Iiclra oxa3blnaercir, rrfr) creneHr:Ioia png [ir]p?Er,r axoAurrc,(l '5), lla::ll1/N'Iee'lfcll;t' ctpilBeiIJr,IBO, a B Kre,qecrer:: ilj Moxnro B3srb
["]',r orrpe,:r,o.[e1t [{r oJ]ei_llyet,. rq,ro

' (1.5)

x f(x), To coorr{,}rue.Hile
oKpecrHocrr roqrcra x:0.

lim x
x+0 'a^, m20, .f e S

(1.6)

(r.t)

(ltl,rl'rHoure)Hr,rril (:1.(j) s.B.rrlrreTcfl Herl)cpeIc,rBet{Hb1M
r [)]r.r,\r()Hfi'reJIbFro rr: ln :::: 0; (]t.7) MoxFro Aox:a3ar,[, ]t,{e.r.otrorM

cJreAcTBr,reM O[peneJreHtM
I4HAyKTIIIU, 3aMeTHB qTO

I\rrn (")
yKa3aHHOe

f o, 1 -
-n, l f(.,.\_\l',, -,.l.i \r,,-/',t't'.I l-| --'. IL- r.=t) _J

^ 
"' 

,1,_/ 

rr) -t,o,^,'l == " ''lr",rr',, 
*|.itrr,r,,l- an,,//t ).0

[](jp;r'rrro, er)r]r.r (.t.15) H (1.7) cilrlr:lBeAlrrrrBbr,, rc] pflr, (r.:5) flByflercfl
it':l'x1\1il"I'o'lt'l'tt{g(:xllll''. T'i'txut,a o6pa:ovt, !)T?t crf,oTrl:otueFlztq Mo)KHo B3r{Tb 3a BbIIue
o I Il)eAnlnerLlIIo iloHlvIIITo'il4ltec Kofo llpellcr]€rErJleH Lrt,

Ac:ni',r'''rc,:r'tnrllecKl13 pflllt,r o6laAarol Frg.qona sJret\reHTapurrx cnoficrB, cpeAI,I KoTopbrx
\1O)(HO Bbt,{eJILl',.tb il;rm:6pziLuqecKl4e Lr AHAJLLI:1Wqg,Clfl4(3 CrSOfiCrna.
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t\;uvl'r'c)"k rtocKue ptAr,r o6la4aror. p,JUtoN{ sreMeHTapHbrx cnoficlri, cpqla

K:ololllLIX: Nloxt o llbl.qr3Jll4Tl a.;lle6ipzlI4r{e0Kr4e 14 aHivIrr4Tt4LIecKHe ceofrcrsa.
t\;rI.e{,ipa}4LI]cK}le cBofi,JTr3it ar::14MLrrorIzqecKI,IX pflnoB Moryrl 6116

ct].ropl,r \/,rH )oBa rurr c-ro/lyxJruuxr o6ipa:orlr [.2].
(lnolic'rs,rr I <Dy'Hxqur l(x) Mo)r(cl r4r\/erb caMoe 6o,rrruee onHo crefleHr{oe
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X:c[',(a x ;, C r] 3aAaHHofr o6lla.c,ru S.
.,1[,,: llnl tlrfo"r'14r](::ctKlltM14 pq,ubI I\4,])KFi(:x ilc)ri:JrerlHo

{olHCl'aH'f}','1"e:. c trpaBeAJrIUBC)

(ltBofr cr-err .2. l[tc,rpr lt(.r) .= cr:f (x',t + ,1gg('.x) rne a
) J []r iJi{CT',itB; r C HU i;t

cKna^brBarb w ,trro**u.ao Ha

v p- KoHCT?HTbr, To n3
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r-0

()jorfi rr:'r'eo if . lEc-rrr,r

@€

l"(:r).- ) tr'.r'. r'(x) - Fb "'' /_, r - .: ." / .L",.'"
t'-\) r -l)

lr S. 'r'o l'iix)g(x) acl4Mll'ttorur{(icKl,x npe,{lraBrrfrercfl n S pr4oM, rroJr)/r{aeMbrM
tpoplra.irr,nLlN{ rrr)rr-,rellllbIM uepoMurc:KeHuetr{ 3raAan:Hbrx p_rIAC)g.
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KClq)q)nil,;orn'br trprr x' rrpr.rpitnH_sll:, erAzlFrl4qe Ans S:0 14 Hynro Anq "s + 0.'['eltteprn |Icp0i/I'--]\4 K pacctuortpo]Il4ro erHaJrr,rrr4:qecKu x cBoftcrB aclrMrrro.lr4qecxlrx
l)r'ilr361. OCr;Iilcll', B KOTopofi ox:a3blBaero.f, c)trpaBeAnuBblMr4 HI4)Ke - cne)Ayloxllle
'lr;'r(-lrpel\4bI! Itpe/liJ1'zllllJltK)l'co6cxi ceKrop rt nopl-rl4Hoitx:0 (eclz pa3noxeHlle) BeAe'ct
il0 c]'erlreHlir li,l.,I{.la yltoSclria [pe;IuOJrO)Kr4Mr, rrTo ceKTop orpaHr4r{eH Ayrofi
oKll)'yltiillOcr ll.I. C:rcAyxrulas 'rgoprs1q3 ot(itflr::Hser, [Or{eMy ;1pH paccv:drp eHr4t4
ilrl t.:tlWI I 

'l 01'l,l qeC I t4 tK llid,l1oB atF{l:lJItA Tt4r{eC}iU:X {lyrrXqZfi
I i0:;l BJtfl r0TCt.''I cc r<:'-opr,r [2 l.

CCTCCTBCHHbIM OOOA3OM

'l'.r'pc,naa L1. I:.crria r(x) ronoN4op$Ha rro Bcefi KonbueBofr oKpec,rHoc'r4
) . r 'i i, tO'Jh:H r. 0 tt ecJln

llJln uilex
oKIlec'f 1r0c-t't4.

T'eropcrma

pi:t :!-r t())K3I{I,l tt

'rr raqelt 11fr .apr'),\4er{'fi:t x" "f()

l .il. Il:lrt "/(x) riol(l:v{opclrHa

pj8ll cxoAr4rafl x f(x) B 3rofr r(cnbrreB0fr

B rleliTope s, ro r43 acr{MrrTol.trqecKor.o

€

l\xl- ) a,x's$
:?i
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.i!
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n

.{

I'lle Kc:r{rr[t,rrlrar3]:{'rbr (,, ,orrpe/I9JIflHlTO_'I, ,3CJI]a $oprr,ran.sHo troAcraBu.tb pflI L\.rrfl
tl'.ri:) n tr)niI utr i,l,(u,r fi coopalb rrlrorrhr rrpr:r roAr4uaKoBbrx crerreHf,x x.

(lrirofi c'retr 5i. Llc.npr
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t;A Lr\j tt tJ .'ti.ltn r e rR, TO *,1'Hrultq l,4i(.x.) orlpeAeneHa Ha rofi qacrl4 S naHoxecr.ea
Fi-. ,rl"rlrl rcr}rrpoi.i: .x < )i,, ( ry,,- t1g66,1'crpoe IIorIor){([TenbHoe r{Hcno), I4

@
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B IIp(r,[.tlo.r]lo"[i:el{t{14. til'o n}'TE zI['relpHI)oBitHI,{q (:a 14cKJIK)r{eHI,IeM Toqlfl4 0)
.lc,,tiHl d s.

'l'r:opr;rua lt.:3. Ec;ru I(*) roJr(r,N,ropd)Ha B ceKrope s, orpeneJreHHoM
ilcpaBeltol'tloM t) .: -rl :> ,y,,. 0, < arg:, 16t.,.,rlie t)2..> 0r rkr ecIH

. .,ii
/ (x) = ,',> u,x' x €,S

f -\l

?t/ r IJ o'l -- )-ra,x
r)

E! r:itx tlcf t\4 r.r06ct'BeHHolv Ito/Iilr3r(Toper l!. :rg, < ei < arg x < 0; . e.. ,

'[."^-''
l L llcFrb pilOclvtorpl'lvt Eioltpocbt o'yuecrBoBaHtrt acI,IMtITOl]IqeCKOI.O

[)]aliJIrl,(eHult.. til:tr:'t'l4tlllblfi ot'Ber Ha Boilpc)c o 'rotd, KaKr{e a1arrvrr4qecKqe Oy,nrcuHH
1'lvlerc'f itcl'lN'III'lril'l'tlgerCKOe pB3JIOXOHHC, (lJlellyeT HeIIOCpeAcTBeHHo r4s dlopnayrrst
['e i.rlroF ai. 3,i].r rhc i:rrrr.jroli g Btule

,/ (,.t:) = J ti,.cr',t + 
t,itt 

f'tl,.t:.) + ..,

(, - u)^ .tbt\. | ',. , ,, 
(l'8)
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rr: er (11 .B') rr0xuo vcl'pcrvrplT'8, u K r:{\/JrKl OrlrarorrHblii r{JreH n $opu1,:re (1.8)
()r-l)3u t 14 I c)Ft IIoJI l.1C n n0pi

I:.ct;m ceKlop !:l r:aLxos, uro f(x) B Heru ro:rcrvropSHa r4 cyrqecrBylor [penqlrr,r
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,f , ='= ,i\.lt'') (x',1, 'r = 0,7,..,
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t'o
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2,1r.,

i.i

i:

I

iil:
ll

l0'llr;:opl)nra 1.4'. fjcnr,r {(x) roroMopdbHa B (]eKrope S 14 ecrv cyuerrrByro.r
Ip0itlcJilrr

F,clrz lIpe,teJlltt (1.9) cyileclByrcT Jrr{ur, D,rrfl. Korrer{Horo qr4erra) cKa;KeM AJrfl
IIcplBbll lrl, Fl.ofil3lloB' 'r'o fl'x) nuee,T' acut,4tlro'I'IlqecKoe pa3noxeHqe, coAep)KAulee m
rt.,t$lf oB, F[ar:pnt',re,p,, Sy'uxu,r,rx -f (x'.1.,=,u ' -- r,, logx O6naAaeT acLIMIIToTI4qeCKI{M
ltpril/l,c'i-i:tFi-r1ilt,{I4Ct\,1 1.13 ,4BIX q.rlrlHoB e' -+- )ct lo1; x == I + x -r E(x,2)x2 , rlo He o6naAaer
ilOJl2llIC,\4tr4i:,ilbllbltyt ?OIIMItt'Ot-fiqeCKZtM tlpr3,t(CTit[]JIeHHeM C 6OnblIHM r{I4CJIOIvt r{JIeH,Ots.

lv'lrixtrr:l tloc faBtlrb Iiorlpoc: KLuio.rM ycJloBr4flM Aonx{eH yAoBJrerBopr.r'b
[)r]l:.r)io,ili4ttLt"tilcst cl'cllct{}{()i4 pfl)\- t{Toiibt crJl},xpi1t5 acnMnlorgr{ecKl4M [peAcraBJ]reHaeM
II;rFio'lo,loi4 al]fi rll4Tl{qecKofr $yrrxrpu4, l\ x:aK r{afirr4 3Ty Synxrlgro? Oree,r Ha 3Tor

(1 e)

(1.1 0)

Lt{Jltpctc Ki:.K I;lll )/llaBI4'I'eJILIrto. 3?rtJlrcrrrS€TC.ti B ToM, r{To He pe6yerc.s HI{KaKI4X
olrpaH14 iei{ ratr;i:, r,,rL'r upoH3BoJlb.HOtrC CTereHltoI() ptAa

I) q,..x

,r= 0

l'll JI106ofo ilrcK'lropa S r,rox(Iro lrcrcrpor4'rb rrFraJruTrzqecKyro $yHxqnro f(x),\-raxy<1,
L{'l (,.)

-f (x) _ 
)L,,o,.r,
r..iJ

(lr plau,c,r1lr.1 Eira cJteAyroruajs r.eopreya [ ]]-l-eopc,ura 
1 ji;. /lrlr{ BcrKor.o $rof,ua.ltr,Eror.o crerteHHoro pnlla

\-t - '.t

f,",;-'"'

"t4 ;tiro(iolcl ccKlopa S o)zrq..'r."tt"''. S1,rrr<qar f(x), ronoMopQHa, nrS rrpa
rl :,,, .x,, .l,i 'l'l lLliilt., 9 l'o

{l

r/ ' li-

";'(r)-.,\u,.:r' BS.
',=0

U jta.i brrcllulc)M rral\,l

ICI)rJ),4CI J lt Ibl !(. t,l i\tCl:OlIl,I,tM14

qa,cr(l rrpfl,LleTcri r.rN4eTb Aen0 c $yuxqra.arr,rz /IB)'X
acrLrM['r0Tr{q0c)Ko0 peBnoxeHkre r]o oAHoMy rr3 3THX
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'l'e crpcnra 1.'7. li'ycls {ryuxqltr a,|..)t'l,r =,.,0,r,...,fonoMopQHa B T, r4e 'f - xpy,r
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T'erclp,tlma ll.(i. Itc,nn fl.x) r'c,;rordop$lra no o6oaM rrepeMeHHbrM B SxT a o6naraer
I)i]l:l,ll C] \'l Crlll I trlM a C]l[/I tl'fo'I'I,tg eCKI,[Nlt l]ra3nO)K:eHHeM
(1, il 1' )1'C-t,o\:Opdlla B 'l- I,I ,
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2. pE f'),-Tflp lFlblltil tBo:tMtytuE HI4fl

F'arlcvr,l'r'plr;v'r cJl\/qail \4a.Tofo ro:1,{,fnr-1llerrra npu [pou3BoAHofr r]bICUefo
Itoi.:rr{lllK 1. l-r3cll)cMla C| }lcrrllepblBr{oil 3aBtztol4t\{ocrl4 peIxeHV-[ or napaMerpa
\.li'l:lerp)K lae',], Llro peLxeliHe Au{rSepr::Hllni:rn:bl{oro ypaBHeHr4r x'(t):1(t,x(t),p )
II0llpep,,lllllO :iiIEitlctll o'r IlapaN{elpa U, erC:JII,I B paccMaTpHBaeMofr 3arv{I(HyTOFr

c,6"tacltt l4it\4i:ll,ilrt,LI')4 t, x14 p r$y'uxl,Hx l'uenpepuBHa tto aoBoKynHocrrr aprfNrerrroB
kt )',,rlolri"; r eTB )1)r(:''r y,0Jr o, BHlo JIu n:ru laqa II0 K :

Lf(t, *, tt)-.fi'',t,x', p tl<1V]i-xl,

r;1c, )\ tie 3aBt.iclli 0T t" x u u.
[] :,a1.{aLlax tNrtt:'tt4Ku a Me)(anI,IKr.r ycJioBr4rr 3Tofr Teoper\4br o6uqso BbrrroirrreHbl,

ojlllilKo c.il\i t-litl4. pa3rpt'IuHoii, za]B]1.clrt.\4ocTpt: trpSrtOrfi q.acT:/. oT napaMeTpa BcTpeqaeTcr B

r lll [.il j ICr ]t, e tI Ll irlt{ c p trBI I t4'ueJlbt I o r{ttc:to.

Pil.c c, rr,,r r.l r.llq t,l 1/paBII eHI4 c

f /le / -l,raltt'tii lLial)ixMelp.'13a4a.Ia 3?KJIKIrlaorcl B ToM, r{To6bl BblqcHnrb, r\ro}KHo JI14

rrllrill N,ta'rblr;, .ill:t.-t(3Irr4qx lp npeHe6peqh, q:JIeHOM lr*:fft,*),
dt

a|r .,, \

11, :Jil',X) peUJeHI4eM
uI

E,LIlpr:r)Fil{e}l I t0I.O r/})il.BiFtt9 Hl4fl

-f1i,x,t =0 (2.2)

)/lt,,r nc rvlolKeNt :i/tcct, BocrloJIb3oBtlTbct reol)eMofr o HeflpepblBltoil 3&B]{,tHMoc.u4

flclillcrll['fl O" Ila"]:),al\{ilTpa,'fal( KilI( I1pDBatl qijt0Tb ypaBHeHI4t

tari\4.c.Hr4 [b, p;]tUc:H ae )/paEH.eHI,Ir:

h' 1 ..
='= - J(l,x)al ,u

F)il::iprbl Blla llp!1 /t/ '==()l

I lpre/tro.rro;,Irurl,r rroKa )\nfl \,rrporqe)Ht[r-s, rrrc)

urvrg(3't " l tr4tll h ojlt, rrr-r l]euleHuc x.= Q(1"1, [p0,1ItoJt0)Kl.II\4

(2.1)

T. e. ilpH6lHxerrrro

\
TAK H?3IIIB?EMOI'O

(2.3)

Bbrpo)r(AeHHoe ypaBHerlr4e (2.2)
TaK)Ke A.[t OnpeAeneHHocTn, q'ro

1

,t)''"(1. llpu crl)cMJrcr{r,{rr rrapirM,e'rlpa ,/-t K }ry-rlrc npor43BoAHar :, peueHr,rft
dt

,l.x 1 ...
\'ll,|,rrrrcttL4fl ":","" '...1'(1,,'t B KaxAofi 'roqKe, B Kolopoir-f(t, x)*0,6y4er HeorpalrurrieHrro

al Lt

FiO riFli:l{l'rarL, tiro l6icO:trcr'trofr BeJII4quHe. I4Nltr3t 3rIaK, COBITaAaIO[uI4fr CO 3HaKOM
clrvrrxrlr..u li'1., x t f :r,:.Tona.r'eJtr,rso, Fiacar,r:Jrr,Hble r( uHTetpaJIbHbIM KpI4BrIM Bo Bcex



t3

Kl't, ,:r') '',1panuerrutq 
1,,1..:i) no:paclae:f c Bo::ipacrarFrr.rerr t, rax xetx *rO, a ecnlf(t, x) < 0,

clt

l'(:) llc)tretlrze xlit., p,) ,ltlutstrer c Bor3patcr,a.Err4eM

l[::'ac ct,l or.1:rrzrM O.le,q)/IoII{He Cl1zq21rn ,

1 ,t :lrrarc d11',urqut't f('t,>") c Bo3paclraHrreM K nprr Srzr:cuponaHrroM t nae'-serc n rrpvnepexoAe)
qeperl rp'arfu,rc pri:!ileHr{r 

"r==q(t)Bbrpo)KreHrHof0 },par}HeHr4f, c 1-s3.-.
Flit llHcyl{liI l.. rJTpeJIKaMI4 noKlnaHirr roJre uanpanreHnfi Kacare.jrbHbrx (:

Ir{}{Te rFt?l"TbllE'll\{ l(:pI{[il,IM IIp]4 AocTa'roqHo MalroM p. llole HanpaBnenufi ycrpr3MJleHo K:

rtrlafi a xy Koprl-1g rlbrpoxleHrroro 1,p&BFreFrrrrf, .

t:r", t, I '1:'(.Y,1') '< o

t,, rar: *u.o 4.0.

1 , [,1
\ , L ln,t

l r. 4 v ..'4':,i'r-;"';-
r lrl, t',----J:--/''t l/f 

'l'

----a'tt;,,;i-1|

r)1,{Cl/ll()K I Pnc!'HOt( :1.

l[o3Tr)tr4.\,' KiI1,i0rBI,.t 6nt un fir,un HaqalbErble 3HaqeIII4.S x(ro; =.r0, uIHTetp€uIbH&Il KpI4Bar,
riltllP0Jir3Jll;IeN4at: 3'lllMlrl l{iltr{a-[bHblMl4 :]Hil'{rl)HnfllvI)?\ (.t,ygyun Ior{TH llapannenrnofi OcU Ox ,'i'/cfpel4Jlln'31'ro.[ K rprat]fru K)/ lK()pHt Bblpox,{llHH.Jrro yI)i}BrIeHr4 fl v np4r Bo3pacraHr4r4 t y)Ke r{e
r'/()N[eI' II(]KaH'frE' olripecrHocrb STofo tpaSnra. (llneAoeareJlbHo, B groM cn].qae np1a
, ,,::"tt > t( illli.I !l()c)Ta,I,or{H0 MaJIOM ,u MDXHO nplrcinzxeHHo 3aMeH.STb pelxeH?re x(t,p)
l1'p0Br oH.L{a (2.I t prrrletH}teM Bbrpoxlle}rHorr::r yp€u3HeHru. B paccMorpeHHoM cJryr{ae
1)cme lllo lK='=q)(./) Br'Ipoxilel-Illlofo ypallHeHuq ]rtr3ibrBilerct ycrofi'{HsrtNa.
"l) 3rrart cp1'Hxqrn Ii.t,x) ilpll repexoAe qepel3 rperdlu* perxeHr.r{ x:(plt) Bbrpox(AeFrHoro
lr'ptlllF olHpLE (l Ero:lpac!'ialll,IeM x npll S.axcl4pcrBarHHolu t H3MeH{ercr c - Ha +. FIa puc.2.
irlodpit,fK(3FIO' lfloJl;) Ha.[t],:)aBJIC,rtui't, Kacare.[bHbrx K r4HTefpanbHblM Kpr4BbIM ,,pnn Aoora.roqHo
i\"it8-foll ,,t',t' l3 3l'(l)[4 rl]:.ll't'r{?o oqeBl{Auo, rrro r:iil1roB-E,I 6st uz 6rrrz HaqaJTbHbIe :rHaqeHI,L
r(.i',, ) "= ).',, , rilqo}}JleTl3op:[Iolr[He JIHITIb ycJIOrrI4Io J^Qo,x) + 0 nurefpaJlbHa{ KpI4Bafl,

()l lpel o-rljileMai{ l)THNIIl 3llar{eHH-f,M}t, npz ,qocria.TogtHo MaJIOM F , I4Mefl roqrlt
llaparrte'l'lllHrfl(] ocu Ctx KacarejrbH'y.Kr, y]lafr.sercf, or rpaSraxa perxeH4:h x = (pt;,\ti)
l::blpll)l(l{eFlHo.-o' )iPilBl:Ierlill4s. [] sToM cJl]'qae p€ilr{3Hr4rr3 x:eQ) ypaBHeH}rs (2.2) Ha3brBae'cq
r:e'yc:t'0tir';lIIBblN{. lili ue:'y'r:'rrtpi'tt'tnov cnyqae Herr,3,{ 3aNreHrrb perxerilre x:x(t, p) ucxoguor.o
\ pi'LBHeI{l''l'I pclrllle)il{Hef/f []bIpoxAeHHofo )/lli:tBHe ilufl, tl,tr)yrl4Ml4 cnoBaMH, HeJIb:r rpe:rie6peqbtlx '1.q.lle:I':tC)1\{ 

,,t:..t-."',. B }1rEtB]rr:)]rHt4 !::f(t,x), KelK 6rl lralr: p HVr6rilO.tft dt

'i') :irre"rc th'/urcqztr f(t, x) rlpl, repexo!,e rqel)e3 qrilQux peixeHnq BhtpoxAeHHoro ypaBHeHr4fl
tl13 ut3Vte}lrlgllo'l. F{il ,5:rnc'3 razo6paxerHo ItoJre H:alpaBneuzfr n cJryqae nonyycroil.r'soro
plcrueHt4t x: == lptit'\.



)4
13 rro.nyyc"t'ofrqtltloM cJyr{ae, K:aK. npaB[{,rIrJ, T'o)Ke HeJIb3fl npra6nraxeHHo 3aI{eH{Tb

lDf:IlfloJltit0 Idr3.r(ol;lrltofO )/pilBHeHkrfl x,=x(,t,pr) perueuzoM ItbIpo)KAeHHoro ypaBHeHr4t, TaK KaK,
l!Jo-lll)ptElt't.K, l4lll'llfpil.llbl{ble KpHBbIe, ottpciAenJIefvtble HaqaJIbH6IMI4 3Har{eHvtflM.", Jrrtx.*r'',
c oAr-ioli;l: c't()Fo.li:br or IpaSI4Ka petrreHprr ,t:==.cp(t), l/AaJrrrorcr or ororo rpa(b'Ka, Bo-
lll'op)l{, HIll'elT)iilLJllb}lLllro KlpluBbIe, [paOJIiztXar][(I4e0[ K rpaQr.rKy perueHr{r x=gl,t), MofyT.
flepeiTr,n r:{e[)e3 r{ero ]tir Heyclolt.rprnl,ls cropoHy (.przrc.3) r{ ilocJre 3Toro yAarr4Tbc, ol.
rpaftu.Kil peuteHl;tr .t' ,=, Et(tl.

PI{C'v'llOK i:i.

)''trptttv;e1o'Z',1. l::ir,lgcIIIarb crper{r4TclI ru p,erur3,rll,re x: x'(t,p')ypaBHe"" A4]\= x(t,p),

i-l)'O, ),'JloBJlorBolprxru[{eri l{aqaJ]bHbrM },cnoBr4,{M .r(t,,) = xo K perxeHr4ro BbIpo)KAeHHOro
/pSJBIIr3riHtI x--l,=,'cr illtrl4 I).1,0 vt lt_>0.
l)e utennr.l jr =,.x(1, ,u)ttr,l c.tpe.MI4Tc_[ x. peilroH].rK) []blpc)KAeHHofo

l)ellreHI{(;:) Bbtl)ox.lcHllrl,tt-,() ),paBHeHr{f Het1rc1gfi'q14Bo, 0oToMy r{To

ltt\puuep .,i ..7. ''l <>r xe Bonpoc AnJ{ }p?BFrr3}rH n 1:t4\ : sin:2 ,;l
d,r

lrtelLIeFtlt,i.:, t:tslp))KlIrJIIHolo ypaBl{eHl4g u .= 2lnsin r] - h 3 ycrofrr{r4Bo, laK KaK

*t
l'lf'+^
;-l .i:f ;i

lt
-- .L li-ol

o rll

ypaBHeHr4f x : t,, TaK KaK

0(x-t\
Ax

-3e*.

.: i[l . creAosareirbr{o,, potlrreHrre HcxoAHofo ypaBHeHHq x = x(t,1t)

,tt+0.
B oKpecrHocrz ,rpaQzra
rlpaKTI4r{ecKr4X 3aAaqax
ueycrofrvr4Byru croporry

HHTerpaJrb}{afl. Kpr,rBat

t,)llpCNIl4T0i[ Fl pett]elFIIri{l B.bIlprD)KAeHHOlr0 }'paBH(r-j.t1.fl i,JIfl t > t0 ItpH
[:,clpr Aa;'Ke ].rEtl.cf.piaJ]bHat KpHBat x,,= x(t,1t) (f,craercq

t)eII]eHt{Jit c erfc ycrOliqnBofi cr0lpoHb.:, 1,0 uelr:l6exurre B
:io3M\rJJ{flrFIIli[ Nrot-yr ]:epr36pocHl'6 rpa$ralc pe|l(sHrzrr x=x(t,p)Ha
l'paCpII Ka p(3 lIIeHL]t'I.f, .BbIlJO)KAeHHot'o ]'p aBHerHxlfl, nocJle r{efo
1' ::::: .:e(/.72'l )rI:l.t.tz'lcf (t,'t fpaq)I.IK€I pt3lrlroHl4fl r =. g(t).

3illtetn.u, LITc ecJII'I na Ipa$uKe) pexreFrH.s rlbrpox{AeHHoro ypaBHeHr4s 1La0, ,,o
OX

:arieAcMO p€)l[eH]4e , ', == prl,t) ycrofivuno; ecnr4 )t\:.e 
AI .r0, rO perueHr{e x = e(t) Heyc.rofrr{uBo,

''aK: I:{tK B lrepl}oM cr.tr.)/9o€ B oKpecrHccru ,.p1nr,rofi x = eV) SyHxqzr f y6unaer c
r:io:]Fra;T'a.Hr{et,r iK tit, c.l,tri),1[oBit.ueJIbHO, MeHfle,I3HaK C -f. ga _, a Bo BTOpOM Cnyqae Bo3pacTaeT c



, if
c'l'clpol{'r r.l)aQllKa pcl[eHI,lt B.b]pcr]K,ile]rltofo ]/l)aBt1eHr4.q, frocJre qefo AHTefpltJtbijar:
h.pl.lBarr .r: . .x(/, /:l) r/Aa.J[4Tcr o1' fF)acl)[Ktt'prllu1r'HI49 x: Qu)

af.J.tM,t't'a),tt, qfcr ecJII4 Ha rpa(b,4Ke perue13afl BbrpoxAelrHofo ypaBHeHr4fl :! <.0,
()x

,a{ro .t€LBe,'t,0)/rL(c potlrerr{14r3 1=-,,?t(t') )/cTOfrq}I80; ecnn xe ,1t0, To pe[IeHI4e x,=rp(,t)
OX

ti*'rO'l'r.)ilril4llo,'l'etl1: KaK B IrcpBoM cltyqae B oKl)ecrHocrl,r Kpl4Bofr x=rp(t) Sy'nrcqnx f
\6t,tgetct c Bo3[:,ilctaIIt,IcM x Ia. cJIe!,oBa'].eJIbHo, MeHter 3HaK c * ila -, a Bo BTopoM
cil\,'Ltito tio3pilc'iall c Eio3llac'r'aHuen,t x Li, 3l,tilqlIT, tlpt{ ilepexoAe r{epe3 rpasrlr
l,,0tlrelrrirr .t =., gr(t) Qryrrrqlrx f' .r/IeH_flet 3H:aK c - lta l- .

[:,cttp,t B,L,['prr];,K II('t{Hoe }'F}aBFtC:HI4O lIMe ,e:T HecKOJIbKO peureuufi X= q2, (/) , .fo

Kzt)l:(:,1,c)e r{:3 HtI{x ,rl,OrxHo 6lr-rr H0cJreiloB€trto Ha }'crofrr{I4Bocrb. \
l-lrJIlpr)c: c| 3alll4cI4Nlocfu llr3]xeHr,rr ol MaJrofo rrapaMeTpa p ilpz r:rapurefr

r p(i)r{:lBo,tliH(i)if Eiot3,Ht.lKaeT Lr IIJIJT ypanuelrt,rfr n-fo [opqAKa v nnfl cr,lcreu
,t,r'rt]rfic:prcr{l.kI&JnItbtx )'paB}{cHr.r.[. \rpaBFrr::Hlre rr - fo [oprAKa Moxer 6rrrr cne4erio r
cllcl'cl\,{(,) )il)ilBl:,lculru uepBot'cr ncrpt/Il(a,, Ll:. cJIeAoBareJIbHo, ocHoBHat 3allaYla
la.lli'.rlICrqltg'l'(;fl 13 fICrcilOr{oBaHl.l14 crlltcTeM }"paBHeHl4fr rlepBoro trop.qAKa c MaJIbiN,l4
xo::,Ql{lz uhcrlr'& \,'r r..r r IpI4 r:Ipor.i:tBoA}r llr(.
ll'ilt.:c t',t<l't prtI'/t IIi:l,,i ii" I bt t)/Io 3a.llar:tv

,= J^(.y,t , 1t ,1, ;v(0. ,u) = yo
LI!

LII

il
:!

'il

il

,l

ll

rii:

1l

i:
,l
1t

ri'

||
I
il
L

il
ii
d.

ii
it
::

Ilpl't .rl'r,lla riiiy'4ela c]r{I4'I'arF,) !tl'o l.t .a:}MeHj{erltc't B lreKoropofi oxpecrHocrl4 3Har{eHr4q
p,'"'(..). 'lclo 't'ontc h{oxFto ro6l.r'rrcg coorni0:lcr[]yro[IHM BbI6opoM Har{ana orcqera IIo
0cn Lt. llprr coo'r'Be'rcl'tgyrcrrlt{x. ycn:oBr4rrx Ha rrpaByro qacrb (2 4) perreHud ),Q,lt)
ia.ili:lltlrl (2.+) c\/ulr3clByet' v rBJrrercr{ rueu})epbrBHofi O),Hr<uraefi or t w p Ha
\rtrlJ)r{ec ]'Be I u. lrl.'t ], \pl. ,'. 3trc, ::iaKrrOLlaeT B ce6e cne4yroqyrc Bo3Nrpx}roc.rb

I ocllloolll4j;t xlp 4(i.rtHlKeFII{or'o pcurerirr4r 3ia)\a.u:n (2:".4). Paccuorpr4M 3aAar{y, Koropaq
I o. t\i 9[](,]'t'ctt I,t3 (',)-.,+)- ec.tlh g ltcLi drcllrnralnrto loroxl4'r'r p:S'

1'' li.),,'t.O),yt'l)),= 1' 
od1,

r,lt

(2.4)

(2.5)

l3il,la,'ri,L (2::;) rporr.re ncxolrHor,i ragauu (2.4) [r ee petuerrne, Koropoe o6osua.rr4N,{

r:/). t4cc.itc7lot3l;.'ft, Itpolqe, a Bcr3Nro),KHo, Aitxe yAacTcfl e$$exrrznHo [OgTpcxrr. IIa
r-.c],;o'r'ol)o,M rrcr-\'reirr re [0, z']

y(t, p) ,= !,(t) + e(,r., p) , (2.6)

rjtc ,t:lt pt \ > \rtpt,,u --> 0 , J'arcrrnr o6l)a3clx,r, l,lir ) cnyxtrT Anr{ y(t , /t) rrpr46n}{;}Ker*ibrM

pr) ec'lr, IrorT)elunoclh 3 fof t| ilplrlJrnx{eunfl.
6) rBJrrrcrcr npoc"r(;ffrrl,rM BaplraHT'oM TaK Ha3brBaeMofi

frc'pvt'rrr'r (.acraurrltoTr4qecKofo npencraBneHr4r) Fremelrrlt

B t,l lrilxc t I Ll(ttvt, ?Lt l l.
()otrlM,r'Jro t:,2

:lC I,i \lil 1'f t)1'14rle CKr,lii



ili
iri
i{i ,

t'!:

i{:
||:

ii'
llri{r
ri

l6
"(/.l-l)llc' N'],a.[o],/t'!' IIl1l]aMerpy lt. ,tclzlrllttoT14r{ecKI4Mr4 Sopvrylauu IIo MiaJIoMy

Ilitll)€l\413'l'py Ntb.l fiy.4elvl Ha3blBalb 'tttKue dtoptvrynr,r, B Koropr,rx HeKoropbte rrJreHbr,

ItilllibIBll.t')\lh,le O(:l'rit'IOt{l:IblMI4 t{JIeHaVII4, l3LiIIH(lblBafOTCfi Hg TOqHO, a yKa3LIBa}OTCfl

".r'ItLIb la:{ cl:irolf,c'Eil rr])l,l /.t ->l), Iialrpt.{Metf ftopr{AoK: cTpeMneH:afl K Hynro [prz ( +0.
Ll {)olllN4y.uc ti2.6,l /,.t. p) r{n-.rflercf, oc'raroqHbrN{ qJreHoM. CyruecreoBaHue

| .1)Or{3BO |l}r'i)ir II|J tt llaeT BO3MOx(TIOOTb }ti:iIt:HCitltb

I.l'yC:'l'al: ()ll tl'.t'b'fqNl Ca\'lblM, tIl'O tt[I,,r;) = (Jt(7r) .

l.ii,:ct' t,t B ,ritJI15l{eiirueM uoAC)6rtor'o li(]Aa paBeHcrBo o3Haqaer, qro llt!,tt)isCp,

rltc, (ll - I:.tthlr-)t'otrtritl trclcrt'oqltIta{, He 3i:IBI4cJ;IUIafl or ,u fipu Aocraror{Ho MaJIbIX p .

LIeu r'teulllrc ,rr', T€N4 .rryqlxe ),(t) npn6flu>lraer y(t,p). OAHaxo B peanbHbrx

:lelit,alta.l /-t tti.lfle [c{ MaJrofr, HO He flecxoH:eqso Manofi Benl4qr4Hofi. Iloelonry
act'll\41'lll'D'l-|.'lr'{e)cx:i3,.,{ QopruryLra Itpot,I::iBoJrrH'yro creneHb ror{Hocr}I o6ecnequrb He

l\ILll:l(e'l' L't :l'r0 ttBJIJ{91'Ct ee |Ip.t{ ]qZII14itJIbIIbINI HeIOCTaTKOM. TenA He: 
* 

MeHee
aur\4t'rr"fo'r'r4,L+ercK:Lrc) {ropvry;rur oqeHb }lt,o(5nr,,r B Tex cryrqaqx, KofAa r,pe6yerct
llo,l\/tlh I't, h,ilrlC(::'f Be)Hl1'ytO KapTLIFI)' p,3lllel{I,]f,. I

/li,tt .;( t, ;t ) arlt4Mulo'r'r,rqeclryrc t:popN,r'yny Mo)KHo r:onyqr4Tb c ocr'arToqHbrM

L.-tclnoiu ,[io.itee Fi]rrcrllr{Crl'o riopr/iKa .MaJroc'fr{, .rer\4 d(p), ecrvt f(y,t#)yAosrrerBopqer
\(l-lolJllt'INl, o6e (.!l{lttl4llarou{I4M cvuecrBoBetHr4e n+1 He[pepr,IBHbIX IrpoI43BOiIHbrx r1o

pL {..-lcliop\r}'u.tp}crvr 3'lro n Brl:le ol:IerbHoi1 'r'eopelubr. [11
-l-e 

oprlrvra 21.1. I lric't's B rrer(o'nf,pofi o6.nacra D [epeMeHHbrx y, t, ;r SyHxqar f(y,
f, u) l6:lt/lacI IIetIpepHBIIbn\4rI w ptlilFlol\tr3pr{o oIpa.HHr{eHHbrMr.r q€rclHbrN,r14

Itllol43llr)J(ll,l,,I:vII,l tIC)' y w p /lo u01lx21xla. n*I BIcJIIorrr4TeJILHo. TOrAa CyuecTByer
ccr'\rer{r' [(,, l-, r{a Ko]'opoM Arrr peilreFrr,rjn y(:t, p) 3aaaltv (2.4) crpaBeAnr4Bo
i.Cl l l,4II'l'tlllZI'jtCClr, 0,0 IIpeACTaBJICHHe)

))(t. p')= -),( 
r) * 

lr'lYuQ,0. 
,u) p.0 < (t < 1

)'(t.Lt)".i (t). p ]l 1t,,1)+.. -frt
')p

,t t .A' .,

+ -Y-,,, (t,o)+g'"-, (t, F).,tt dp

(2 7)

(2.8)

t',itl dl,. tl'1, ;1)''=.:'() lrprl p + 0,0 < t :< 'f,

..l,utt,er,(tuur!:'l'. Ileltrqutrt l A^ | (t,0)
e,H

I f pr:llc'r a BJIn:)lulc (.2.5 ) Moxrro uonyq.arb rzr l1rHarre. llolcranraw y (2.4) BbrpaxeH:ae [nfl
I' Li, Br.l;tl:: ,rp0pNlattbHloFO pglta

rlpr4He:M t,.,(t. p)== o ( l.r' ').

Ol]pe)ileilf,eTcr ]r3 ypaBHeHnr B BapHaur4xx.

\':' )v u(: 
t )+ p,,P, ( t )+... (2.t)
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Par:ll:liul,bll:liilr{ llcrcrre IJoAcrilF{DBKri4 BeJrr.Iqr4.Hy f( y^+p V,+..., t, p) TaKXe

c]t op l,r a": h rr cr Ei c l'rJ 1 16 ;1q11 atit pxSt, Il oJtt\/rilHM

,/ Jr (l l," "*rt - a =.'p!,Ct dt

= fi ;r, , r. 0)l- 
',',1, , .r,r, t, 0)( FJ.,,-f . y a{ (yo,t,0) p+...

..* 
,),(r.fr-1,,+...),i, 

*u 
,1,,',,), 

f(!0,t, 0)_r...

-V, 
(0)'+ PrY,(0)+. '.:Y.

I Ip r.tpi:rnnlr]:i?..rr r{Jreltbl c ol.tr'rHitl(oBbr\,u4 cren.eHqMu pr 6y,xer l{Merb

'' l" ,-rr./-, t, o),
(ll lu ti o(o): yo (:2.10')

(2. 10")'l' 

,:,;,1,' 
=='2{;,, , , t, o) .1,,* 

!u';l;;( 
1,n , r, o), Ji, (o):0.

F'r:.ur;,rq [r,,)(:Jl(]lt,orjareJrbt{o 3-t'rat 3a)raLrr4, ollpeAeJrvM qJIeHbr pr.ILa (2.g) t3aAa.{a
l.l 0') rlLr.r,r 1, ( t ) coBrrallaer c :ra4ave:fi (2.5), 14) crarro 6rrrr, B pwryy-. t.

"rj.(rlrrclrrircHtf::oct'rr .i',(1).= j1l;.3aaaua(2.10")* I3?A?{efr Alr u!(,,0), 
r4, craJro 6*rn,

dtrt

r r(i') ,:: ^' (l,t) 14 t' j1,.

C,,LI

Jtt,\,1€t-r','rtrtue .:'. f;:,cJuv {1y, t, F,) o6lra4aer. s D He[pepbrBHbrMr4 H, paB]roMepHo
.)r parrLrrr0rrr tbrN,4rr iltpou3BCrilHb|\4r4 ;rro6<lro roprrAKa, To B (2.9) n ,BJrrerc.f,
:le:.n,tt{rlrtoil rrp<.r,rr'trtrJJrbr{ofr. j!l:u },(.1, p) rr3M gilMbrM o;:peAeJreH pqA Maxlopeua c

.16lr1l.ll'ul 'LI.riericr i,4 ,Lt" 
"yt,,(,.,r) 

- trt'".";ur1r-,r); 'laxoii, r{To pa3rlocrb €n*t\t,lt) Mex/ly_ tr oF,.

ietc:t'lt''rlir)fr cyN,n/r:rr,i :rolo prrlla h peilleHr4e)lvr )'(t, p) ecrb O (1,.t). Taxofr pfl1i

liLjrltlBii(::Tct4 a.cvtN4ll'l'ollt'lqecKLINI pa3.rloxe)ii{r4eN{ liro MaJroMy napaMeTpy f"t 4ru,y(t, Lr)t.
. [io.llr']eP.KI{C \4, r'l l'o €,,1(t',It) ..= O (.p"'t',t npra $rzr<cuproBaHFtoM n LI Lt+ 0. Ec-rt, Ta f,
iut lr.cnprrua.n:c). i:I tt > o. "tn()€,1,,(t, p,) Mox.r3.t tlt)eAena He I4MeTb, T.e . nocrpoenHuii
I'air.rM oiipa,lclv F)rr,{ c)(r)l{rrr{t4M,cg, arro6ille foBopt, }Ie {BJr{ercr.

J'u.,netq,:vtut: .J. Bivcc'r'o, TrlpMprHoB "acl4MIToTI{rIecKoe SopvyiIa",

"lcl'IN4lll'''ol'ir 
r'lrQQtr.tf [) |IpeICTal],IUI{il{e", "aCI,IMnTOTHqeCKOe pa-:ltoXeHne"

'i' n cr I P C:(i :t t{ c "tcfl (pil f Ko c FIa3Ua.F I,te) " r,tcI{NIln'to]' t4 I(a".
.Jo-,JCtLtt:tttue, ,t'.'I"c:ctlrenta ?.1 ,qaer,MarrSlualll,qecxoe o6ocHosaHne "o6stuuofr" gltt

ri-r't,it'txt't vl I'cxllllKI,l ortepar{tIll o'r(51lacr;tB?rrvs' Mi:lJ,IbIX TIJISH6B B ypaBHeHIlI4. 3ru
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\4a.irblel Lt.rrcrHbI :rilc'ro fra3billatorc.fi Bo3]\d)/uerrvflMr4. B Cegsu c g. 
rr{

rr4M ypaBHeHr4e
{,1:..::i) Ha3bt'iiercrr He:Bo3MyrrtoFitrrr,rM: ypaBr{eHzteM, ypaBHeHtre (2.4) _ Bo3Mylqer{Hb'\4
.)'pil'Bltellttei\4. 

'l copru:f. HMelou]af, rteJlb]o o6rlcnogaHae acrrMitTornKu r]; vajronry
lri:rJr€t1413'r'p)/ l-t, LIac'r'o II{l:3bIBae'rc.,{ Teopueii Bosn,r)/rllr3uafi.

I'errilenta 'i. - (ltfpilBciutt4]lii trl]r{ yc.r[oBrrr{}: rocraror{Hofr rJraAKocrr4 ('uny,.KaK
161r:r;er])ru'r, I er']',irrprrroc' u) ru)aBoii qa.c,rr4 (2.\) ro y n p. Bo:n,yrqeuul,
I o,,.tr{14n:q}ot lr.Icct rpe6crnartHeM .t.eoFretvr.;2.1, na3lrnarorc.f, peryn.spHblM14.

Il7,u-vt,o 2.J. I [orryunr,r cupaBclnuB\y,xl Ha ]'o:; T] acnvrnrorr"..nyro Sopnay;ry c
:)c'iriil'o!trbrl\1t rurrJlrov o(trt) i rt" pen.eHr4rr ),(t, p) 3a/{aliVr

atl,r'ty + trti,,t) + trtc(t);v2 ,y(0) = O,

i )'r',; ) llaB,r re Ir r:re

'r'j.[iro] cfl , (D]|''uxllHu .xr3

r:" Ie ",loBa teiIt)It:o.

PIixKzrlr.r, pertueHr,IC)

t,,,(t) u 1,,til) crpol,rr:r

r;[t,o 
=,.=

d,t

Koroporo eSSexuznHo roJry!tr4rb Fre

K:BaAlDaTypaMr4, a lrMeHHO,

a(t',t1,,,, +brir;,y,,(0) = 0

]'o (,1 .)

, r, .,
| )utt)tt|
I Lt.-,,^,- lL,\ 1r /rs
j

lc( r)t i (rlz
(.r

. d:'',
dT: ,.' = tlti,t)1t,

ilt'
+ c(t)y|,.)'1 (0) = 0 ,

rr, c: iello Bill'rl'Jt bt I0.

t i t, , -

ult )dl
t;t ry,(t, l"t) : !oQ) + Wr1tl + d 6, )

\

Crl|anc,ql['tt]ocrb ac,Mtrorr4rrecKor.o rrpellcraBJreH,-rr rapaHT'pyar.a"' Hzr
ItcKrJtoprJ)v1 cor\,4ol1fe lO, 'l']. orrpeAeJrneMorvr c]BofrcrBaMr,r npanofr uu.rn (2.4),
(r,{ll(Jttpe\4elllHo c cvlllr3c'l'BoIlaHheM 14 eAr,t:tatcTBeIIHOCTbtO KaK IleBO3Myrr{eHrlofo. TaK r,1

I: O3\4 \, tll()Il l Irl)l-0'y,,t lltltte! Afr .

Ntr'oitttt,l c]'l:tFlt{'fb tiollpoc .r4traq9. i-l,,rrlyc'r'una,, quo peuleHHe lleBo3M)rtqeuuoa
:iE.jli.lLIr't r,l.5i) cytltt:c:'tll31rg't', eAl,rgc'rfnellFt(lr 14 npHHaAJiexI4T HeKoropofi o6,racrz G
rl)oi::'r'F)ia[c1']:t& il,1])cl\4crlrrbrx (1,, t) rrpa 0 :i t :( l-. Be:r],1{q{vHy T s AaHuorvr cnyqae
\ltJ)'iIItO'. IIial]pl4x'l,l]). )/(::fi:lHolt]rrb Henocpe/[crBe]1HO r,I3 tBHOfo BI,Ina y(t). nyae.f JII4
r tr)14 ,rtcrc'ftr'r'r:]'qH0 r\ra.rrh,r;{ p pe rrreHHe 3araqpr (2.4.) TaKXe CyluecrBoBarb Ha nr:evr [o;'l 

r,'r rroi{Lrr'rFrfl:r'5crr eopMyJre (,2.6)'l o.l.nr:r Ha 3Tor Borrpoc Aaer cneryrcua.q
'r'cit;:,euin 

| 1 |
'I'eopen'ra z,',L. )l["y,r:rr e o6.]rasrp1,1 g={clsr,< r,lyl<b,lpl<,r, } QyHxqar f(1y, t, p)

Ilc)llllepblllHa Ilo rll:rllEloKVIII{OC1'11 apf'yMreHTOB rr )'?loB"[erBopqer ycnoBr4ro Jlunrluua:

l./ (..1',,t.,u)- J'l:..y,1.t,1:i)J< Nll, - !rl,



ir

19

r,rtc'N - oJ.lra r,t t'a. )K(l rroc.roJ{t{H,a.fl ilJrtr Br;sy ,t, H3 orpe3Ku lpl<'p.Ilywspeuer{r4e
ll,.t',t :itt)rar-ut4 (,;l .5) cr,rur".l'"tat r.r eirr4HclrleHHo Ha [0' T] w [pzHaAnexr.lT
D.,[0 {ts't-'.]"rri .:,1}. T'or4a np.a KaxAOh,r Aor!,.rarorrHo M€uroM p perreHze y(t, p)
lalritL{t4 (,'.2.,::"1 T'irK)Ke c\,/ilrecrByer r4 enuHcrBor:rHo Ha [0, 'I], v [pr.rHaAJrexur I),
lpllLlelv{ l4Mr)eT i\'re:,a)'[o paBHOivrepuuia OTUOCATe.It]jHO t Irpe4eltHOfr [epeXOA \

li,nt ,(,, 1t7 = y'4,r),.
p +a

1Z,t t)

,,loxarare,JIbc'tBo
I lepcii te v n r(11.4') rt tlotioii FIe)I,r:iBecr]uofi cfr''7111quuuA : y -re). Koropar rBrrerc.s

' )cl I t I Lr 11 t4rJ I\,{,i I arIU..r I i,, I t oii 3,a)laLl 14. tloJIry'lltl M

./\
,i, =1.1'(.t,+ l\,t. p)- ..f (1t,t.,t-t)l-rlf (y,t,lt).-(y,t,0)l,A(0) = 1y.

r.l.1ii)

Pac::cvro'rpr,t N{ o.rrejt},rouyro o6.naorr fie]peMoHHsrx A.r :

.,f;r =,{0:tt:tT',lAl.C'i.t-l{e r!'=b-F, f =

f xpia ,'] .< r: p:vreciN{ }'] < t; u A,] . F +( .=b,,t'.e. rplr lll. c apryMeHrbr .f (y,t,lt,t
oC'li:lrOf(:Jr s o5:litc'r'lr (j. I'ol,la. B cany VC:".tCrBI4rr Jlunruuqa:

ruplylr;l
i0,/ l '

).[tj ,,\,t,1.t't - f (t, ,,D1,r/i^],

i:r B l;il.:r\ Hcrrllef)blB]troc"r14 fliy, t, p) 3irrtJrrot{iloM, r{To 
.f (i,t,p)_ f (r,r.0) _+ 0 npra pr

) Cl patsIloNIeIlHO orFl.ocI{'remuo 1., 'r.o cyirlgcuByer HeKoropar Qyuxqzr or(p),
1ilBr.{cflU.aft'-oJlb,t(o o'f ll H c:lpeMtl]raj;tcr K Hynt{) tIpI4 p _i, 0,.raKaq, r{To 

\

I,f '1..;r,,, /t) -,t (,r ",,0)l . a( p) .

l''o(lPeN't3 c\'/ItlriclB()Baltvfl 14 e,rlr.rHclneHHocrr,I o6ecnequBaer cyrqecrBosaHr4e tl
(i,l14irlc:1-ilcilliocrt, A (t, lt) t4 BbtIIoJIlIeHIte HepaBeHcrBa lnl . C Ha HeKoropotvr
()l'pr:.)'lKC [0. /1'1. tlpr.ruuv,ran F.{,,t(!il, p)3a.HoByrc Har]aJrbHyro.for.rK}., MoxHo
llfo.,lo-l):(t"lr'l, pclllcllhc tra 6o;rulail clrpe:,lrrrc [C]. Hl] (F{1>H) r,r'r.4. Ilycrr 1O,ii;1fi
:,: ',1') )v{a[(cLli\Izutt,tttti,l IroJ])/LIHTepBaJr, ,F{a IcoropoM cylqecrByer eAI4FIcrBeHIJoe

l)cujer{r'l(.r Ai1. p,} :la4aru l:'2.]r2), rtFrl4Har,Jrextrrlee D, u H,-+H - lpor43rro.rbHaq
Ifoc.;lr3r:[ouul't'',)Jrbt]:r:)C,'rs. lIOfaXetr4, 9t.Cr C][{OrCTB.yer li6Ali.H,,1t).

'l'irx 
x:al: ,rllrir :rxr6or.o n Ha 10,trr,,] ranreev la,(r,rr)l < C, ro
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a I't:),t-r_lll

14,\ .,:nrlnl + co(p),
)ar

,\ .:!"U) ((:"::"'' - j) = ,a)r(Lr) , (2.1 3)

t- i,te:,6,9,(,u ) ( )OJra,1ae I'renau Ne csoilcl.BaN1l,I. qro r{ co(p). CneAonareJrbHo.

19,(.,ti.l + ,'t(,p) .

Ila oclloul:ttttt'til't t'ol-o He paBercrrrer AoKa3brBaerc{ cyuecrBoBaHr4e upe4era
Ifg.1,\l.lr',,p). Jloc:r'"rr,xy ,r\(]{,,,tr"i)l<ta,(p),.,_,!, To w limn(ff, ,p)1o,(lt)<C.
,ria-rtt,,ttcitt.ULt(l pi:rCCy)ttt{eFrr4g rrpr{Boliri.t K I}sXBO,{},, r.tTo H : I- w A(t, p) cymecTBye,f
l'r c:,,'lrrr'r(r"l'BCrllllo tta o.rprc:xc [0. 7-]. I4z rrepar]e,Hcrca (2.13) cneayeT paBHOMepHoe
c'r'p(:r\{]rcrur4r:: i\(t, Lr)rc H'vrrx) rlpH l-r i, 0,'r-.e. cjr3Ayet(2)1).'reopeMaAoKa3ala.

d\li- l< \,,

Iatl-
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fl
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lt-
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3. C' nrlf)'.,rt{P tFlbt tF; BO:tMr/ruE rrr4,s

B I pt{.r,(trN(eFru.trx Hepcl{Ko
BX.('),,iltl'T R 'l'paB lit(:fIHC IaKL{M

Il erlIllI{\,te I-[Ml\,:a. ]r a.c ctuo,t'puna

\1 ai'Il'tI t4lK:1,

C',alyI{AI4, KOrAa MaJIbII4 napalvleTp fI
reopHr rrpeAbrAyrrlefo rrapa|paQa

BCT'D 0r{a}0TCg

o6pa,:ov, qrc)

,il

,l

:l

.l

l,

-j

B Kttr{eoT'Be rlpooTefirilefo nprrMepa A[]rr]KeHLr e

lt ,)) 1 rr7, ! "+ tfi, =,. ,t(t), (3.1)

r', ielr == pt i;iBJlrrr:t cj,t i\{aJtbIM rrapat\4e'fpotu. B c.Tyr{,ae, pa3o6paHHoM B npeAbtllyiilcNl
lra.pa|parc)e. B, ue.rrrtx IrorJiYgeHpri[ rlpr4{itIrr4:}r(eHHo]to r}btpax:,eHuL Anq peueHr4q Mo)K}ro
6il,t.;t,O 51; ',,i[)3}lI{e}{flrJ 

fir)plM&.ltbt{O IIOJIOXI,IT't, !.1 == 0l.l ssqrt pelxeHl4e rlonyqeHrlor0
l:lI1:l{\4 o(ipa:,0.M ',/ilp,oillerIHOt'o \ipaBEreHI4fl. Mo,.,xucl nH nocTynHTb TaK )Ke B cJlyr{ae
(.1. I l'r'

Jlnu;Nc,trulo Mi:r,d 
.nHKa u (3.1) orrtrlc4errre'Tcr 3aAraFII4eM Har{aJrbHoro rloJloxeHHfr 14

cKopoculr )(.C))'='.1, . .y (.0). ;r'. Ilo.narerrr B (3.1) p : 0, rrarr nonyqr4M ypaBHerrae

6o,tcc rir,t:li:)t'o (ucpa,or-6) nc)prllxEt, pe[reHr4c t(oTopoto o[peAenreTcr TOJrbKo

3 l/.lii[i t'lc],'l yll 0). l'cnt cetl,ttllu 3apaHee qcH0: r{T0, TIOCTyIIas TaK, MbI He MO)KSM yr{ecTb
BCe) {)alc'.'op[], o]tpe,leiltroune peruer{r4e (.3.1), t4 rro r<paftHeff Mepe B oKpeCrrrocrr4
It?rLIi:1..[trH()i;i t o.-tx.il tp&t3lrt"ILFioi.1 Mo/],eJnu Hrp t]oJIVq!INI.

'l a.xni'l 'r)6palo\,r, IlbrBoAt r rrlloAbr,l',/r{eil) naparpa0a B AaHHoM cJry,rrae

rr(rcltipaBol_tirrrBr,r ,t. c"|aJro 6srlr, ycnoBlrrfeclpeM npeAbrAyrucro flapar.p.aoa
ilrllr'\,rrrcrrr,,n. r-l'l'o(.,ur r)oFIf ftr, KaKhe l/c.ironllr,t H&prrgggrl, 3ZIIII4[IeM (3.1) n Sopn4e (2.4)
( r,pltlrBrrrJrrr{c ixe ,ei)'j,ic'i B,eK't'oplnb,IM, I{o 3ltct ti{e ltpuFtul4[r4anbHo):

_cr. lcv./(t) -Z..-,:: r:. .-Jr(2,yrt,p),
p

)" ==' z =' ..fr"(2,:/rl, ,u) .

()'rcrcr;ta Bl4;lr{o, '1"o 
1d, Hc ruJlrrel'cfl HerrpepbrnHoii SyHrcuraeft p npn p:0, r.e. ue

LitJl],J-ril'{ello ocH(:)Btroe '[pe60BaHr4e 'r'ri)opn]{ rrpeAbrllyllefo rrapafpaoa - Tpe60Ba1:/le
IiclllleFlbrti.t'lclc'fl4 IIpilllbll{ t{zlcleil. ,II,pl,rnnatt croBaMH, Mo)KHo cxa:atl,'.116 B

,liUf ll()l\{ cril\/qae rrpa,Bit' qacrb 3aBr4cL{T ()T p HelpefynJ{pHblM, vIruI cr4lHfy.[rIpHbtM,

ciill'tL:lolut I [-l:r't'ola1' Bo3Myruelil,t;,fllkrna trr-y," ,T.t). KorAa Manblfi rapaMerp BXoiIt4T Kar{

\lllo;'Kil.r'f(:).ltb ilprr c:'faprueii ilpor,I:SrjoAr-fictir, IlOJI),qHJIH B nHTepaType Ha3tiaHl4e
Cl'l l:l l'\i.lljA')llhl )( B0l3,lvtl'tt.;e,ltUfi.

lilpoct'cprtt.tuc up14\4opbl rroKa.3brr]iirror. qro oraHr:yJrqpr{o Bo3MyqeHHr;re chcreMrrr
c:(i.,tar{ato'r' llifi,lotvl cRoi;icTIi, Kopernr)rM ,o(ipalr:v orirr4qarolliux wx or pefyJtqprro
ll O'J \it-/ I LI(:: I I I I l,lll C l.t (:-1-r,l Nit.

l:rg1l;:\t{J't f rl4M 'i tr)itllI::errI14e

p.))=(ry,+b; tr: const, b:const, (3.2)



2',2

Iit)r{ iua,-.rei.irb;ror\4 )Jrl.IoBLIH y(0, p.) =-- 
_y, 

. Ijlc' To,qg{oe peueHl4e I4Meer BI4A

1'(r ' tr't 'l ''' ( tr"' t !-) 

'="1'' 
- 9- 

'
a

\

I[rr:tirt.alaB./paBt|eHVL1(3.2),1l==()',IIo.|].|/l-IhN,l

Br.:.,,IC,1'b. .aTCl 6rtr,t3()C't-rr .i) K I tINIeef MeCTO JIAIItb Ilpll BbInOJIHeHt'Il4 IIeKOTOpbIX

ciiclr.i,il,lr:[ibn( yc]ro'rJtlit^ a I4N4euHo, ccfivr ptltc:cMarpHBarb pelxeHue Har{aJlbHoii saAa'{ll

srrpi:i3o 611 1 " 0,'tr,r t'-;'j. ccJILi Q "i0,6t Lt' -.r' 
-r C) (n;rn a2 A, a P-) - 0)' Ec:ua xe

,Lt ,:' () i pol:'lllcrilbt'n:,nt o6pa3ofvl, Tro III4 ItpI4 a "'i 0, Hu npi4 a > A pelxeHl4e,v ilpe.ilena

nit it\'lr,jrc I li' fllt, irrL't'cfl ttc0i'piiil14!1131{Hbll,,ii. Kpoue ToI"0, ecJII1I Aaxe BbIIIOJIHeHbI

\'r"ror]lrijd (t <:,0, t-,,. -;' r 0 i.u,rtt u)" {). p -*',Y - 0). npeleiibHblfi ilepexojl .v- -) i lrnaect'

\rec'l'o ilirfl 1 c'fl]o'o 6ro.ltbtlll4x Hy'Jlt, TaK I(ilK ttpt14 
'S - 0 -y (0, p): y', a y", noo6rrle

I a,li('rptl. I I C' tr:,UttlHt.l it,'tl.

l3r;e:rlrr Sa.rr:'L'o'pn l'oBopq'r o'r'oM, q1'er B (rIIHIynflprIo Bo3MyuIeIIHbIX cucreMax

r l)eHct)'prlt''a't'b Mti:tr.ltL,t\{t4 r.rJre}l&M14 M,oxiHO Ir4tub IIpI4 BbIno.[HertLII4 ocoObIX ycJIoBI4fr.

(3 3)

r] o'tv__ =
a't

./'(2, y,t),

| [o.ralrtg r (.3.4 ) Soplta;rulo lt ::::: 0,

!'pil.Bl{,C tll,l t4., A)114., h:a.h, CC

[]t'll)())li:ll,() tln ylO r,lllC I'CVIri, 'l'BK

0 .. F'(2. .,',t), l'Q:,y,,t).

LIlcl6r,r oll)c/Ic,ln t'r, p;lurer{tae rroil c[.r]TeMt,I, HaAo, [pexAe Bcet'o, pa3pet[t4'tl)

rrcpBoo r,r'3 \'paBrt:rrurii (3.6), Kolopoo rB.rrl{erctt r{oHeqHblu (ne araQ$epenqua,rnttrtnt),
cr'tt.it:oct{'t-c.ltL tio .:: }'cl \/Da}ltrcnt4e }roJrI{IIc:r,inoe H l[oSToMy N{oxeT HMeTb HecKoJlbKo

1r a3brB,aIOl' B

KaK CC rIOp',/l(lK

tll,y 
=

6l't

(3 5)

Pa,l.:cvOrpr.r \4 c14cr'T'€rN{y ttracprlepeHulriillbHt,lK ypaBHeuHfr Bvrna.

,1:
lt ,'= 1'l:.)'.t),
'dt

r 1.1 1-,t),'') ilB,.ltnr::' c:{ N{a-rrbr\,r uirparde',rpolvr, l[oo'rasuN{ I{ar{aJlbHy}o 3aAaqy

:zti,0, 1:.tl - i:,'' i y,l,.rJ. p';: yo (3 s)

Ila'ra,u,Har :ia.rtalra. JIJrf l/paBr{ri)Hl4J{ (3.1), o'qeBI4/{Ho, coAepxl4Tcfl 3,:lr3cb KaK

r{ac I irt,tii c,r1.rail.
I I lprlnsrr.r qac'r't.t (3 4) 6'y,4,:u rrpeAIIOna.I'arb HenpepbrBHF,IMI4 BI\Iec're c

'.racr'r't"rbn'ul t por,13l;to.rlIrr,rMLi lo:. v)l B Hel(o'r'opclir o6lacru
\

H .,\11,.l) c D = {0 ,< t <'l-, iyl . r }, Vl<a\

IIO"ilyr{14M HeBO3MyIIIeHHyIO rl14cT.eAiIy

TeOp14H CHHTVJIqpIIbIX Bo3lvl)iIUeIIHIi,

rrr,r)Ke, qeM rtopfllloK cr{clenarl (.}.4)
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pJuri:r:{rli. Nllnr fi',ltc'v{ r:pe/Irlo;llr-a'r'b, r{TO B(ce porxeHl,Lfi (xoprra) z - Q (V, t) ororo
\p,iillirrcril1e J,eiic-r'r'i,L{r'cJrrr,Hbr w r4'ioJrr4ll)oBitr{r,r B ,D. Halo BbI6paTb oAI4H I43 KOpHeIi

, tp (1,, tl) ,r nc,rtc'r'artr,r'rb e|o Bo BTDpore )'paBH:eHr4e (3.6). Bonpoc 3aKJrroqile'Tcr ll
'l':)Nt,, x:e,K-oii Lr'.:t r(crplreft creA!/et' B[,r6parL, rrro6]bl o6ecneqzrr 6.nu:rocru

K()ilC'r'p\/rrplr)Mor',o r:r?rvlr4 pclileHat cacrrll,/l.bl (:t,6) K peLxeHuw z (t, p), )t (t, p,)

3iua,tll (1"4), (3.5) Ilp,21ss'16 r]r,r6opa Kopt-Ifi p (),, t) 6yger cQoprunpoBaHo FrI'l)Kc.

[ [rtclt,; r r()ll()'[attr,)Iil{]i4 z q (y', t) rio B'ropoe ypilBrlel{He (3'6) noJryt{u'l'ctl

:prSr:f cpc:Frr{r,ilJrbJtoc ypaBHerrr4e orHocr4TgJlrtHo .); v nnfl. oAHo3Har{Horo orrpeqeJleH]ls
ji, noullo(:iyer r::r :lalt,ir.lr) lraqaJrbFroe ycnoBtae. I]c:recrBeHrFlo rlpeAnono]Kl4Tb, r{To t4t3

ilItY)i: Illl,LtZIJIbLIbIX. !r;:.1163vrfi (3.5) OJIeII\)/eT 6r;TaBu1b nnIIIb OAHO: ygnoBlle Ha y'.V7'1ax,

\, 1)l lllpttx(1.{t4lv, K }ilril;Aqe t'

r','[(:' \?(.t,.t] - 0,t,11H I4:] l{opl{efr l/palllleHIIr,t F(:2.y./)=0
.?. " Li'y;r elr,"l rr p(:ilr roiralarb. q'r{l {11'ux:qnu g ()r, t) HenpeprlBHa Br\4ecle

r l)ousEro,tuoii no ), r(or'fla (1'. t) e. D.
Oupeit,r:;renHr.). Koperrr, z :=: a (v, tl.,l 6ylev Ha3brBarb ycrofi.{I4Br,rNr

r,(i.rr,lrl'fr.r i). r,:c.;ttl r p r 1.1'. tt r- /) nunto.itutfiTe:fi IlclpaBenerBo

(.t1t\ y,' , 1 \ ..r'. ' l( {l i-r Ei

-]. Li\,'lr.:tvt ilf'rr3,.Uro"ta.r-il'r'i). Lj'ro B (.:i.? i t.,t {V lifiB,rgercf -vc'r{rHquBui\l xoprrent.

4. Liv;r,:n,l rrI)c tnoJrafa'fb. er,o pe[re'HHe .r, (t) 3a,ryaq:a i3.;; onpereleHL] ]ta

(()r.:\,rr3F,r-t'c 0 :;, t :,, -tr"w 
IIFrhnaJlJrelKI4T' 1t).-'(0( t :1=7, /y/ < hl.

l[pr,:;ri;t] r{ct/t trFrol,r3B0/Ir4'tb Aa"rbrlet:tIIIee ll,IcciieAor}aHl,re 3a:Aaqv. paccl\4orpl/tM
().1ta Il Lr t3:l i'i|l,tii c l,'rrt?.Ii, i:l 14N4elIl:lr)

ft =. t''r.::). :{(t. tr1\ = 1
c,!t

?:\F

,ttl:

(3.7)

{1.{}i

j,'t'<tl cir\,',{ilii. no-rropurrlx, ,r}ITepeceu cncle:il r'ooMerpur{ecKofi Haf.tlqAHocrr,}o, a BO-

BrotrtrrlX co(,)1'B(''f(:'r'rlyrortllic pe3YJrr,ti'aT'bl IIpI4foAffTcfl ItpI4 OaeCMOTpeHl V o6tltel<l
(lil\rlllLJi ( i.4 t.

lllvr.:rr,:r ,, e AtsJtt{t:rcr ycrofrqrlBbllvl x:op}IeM ypaBIIeHI4s F h) =' 0. cp It !aHHot\4

(-rIt\''qac flBjtne'[cfl ti:ot-tr]fa]lrofr, a Dt -"rrc6bt1v1 HHTepBanoM BeuIecTBeHlloi-l ,ocH.

!'r:"rosn:: )'r;;1'e1)iqrrri,o{r'r'r.{ (3 8) r{Mecr r}rrA dl 
1g11o. flyc:rr KpoMe a ypaBHer{ue

()l:1

l" 1',') 1l nlreel c,u,,r r(oput4 q)r,, gt., .,., rprr4qeNt ez. v gt -- IJ:r;a6rnxafiilax K p Koput

.)0or-rJc'tc'irBi'l)ilrr0 .:BC[)X'rr 14 cr]r43,v, llpor:lrc/lurvl 3? ]IoJIeM IIarlpaBJrcHI4ff ypilBl-leHl,ffl

.1.(,)). llpr,r tocralroLuro rvraJror4r ,tt Ber(Tophl, K&o&TeJrl,HbIe K I4HTcIpaJIbtIF,IM I;pr.rBbIM,

lirclrlol())l(crrbr rrorl fl4 lrapaJrJle'.rlbllo oclt z: (za IzcKrIIoqeIII4eM MaJiofi oKpecrllocTI4



KOpl1Cr.i ) paEilrel t|Iil I:'

l' (2,,. .la'utc'l'ltu.'t'i'cl.

2,+

/z:) (t). ,K I , vt (-, Ha F)HcyI-IKe yKa3blBalor 3IIaK SyHxllrara
cl]r

rrocKojrbK't' :':.-((p'\;tt|7, KOI)eHbe flB.trfl.ercfl npocrblM l'I rtpvr z =-
,.1r

() ltpOL{c,{oitilll cl'rtr;lrHa 3HaKa fry'Hrulrl: F'. 1z.t

I ['ty'c'r'r, et'<.:l''" et:. . Paccvo'rpt.tNl trtuo)I{rJCTBo roqeK lz-tol< t. I.ne e
| /l

llpoLr:lno.rrL,rrrr)r Milul.r (e-oxpec,T'Hocrb liopHl{ cp). 
-,KapaKTep rroJls HarIpaBneHlIiI cpa3y

,tifc'l R03NilO,rl(HiOC'l'l: iaKJltot{}4'I'b,, r{TO l{HTtJI.paJIbH?.fi KpABa{' Har{KHaIOUdAfl'Cfl' Il -fOrIKe

('). :,:" ) (' ::''' t:,tp tt z' ';e ,i 6yler 1)e3ltor wil'r'rl BBepx (npu zo l rp ) w;t, Hao6opol"

nt1t4'lt ('tlp,L,.r z' ), ;'7,r L.t ,!t-l)c'l'ul'E:)'B ll-oKpec'fH0o'fl4 Q , xanree h3 Hee yxe He BblfrAeT.

cL-l.r'r'o-rrbK( u il,oc:-fiil'oerro MaJIo. l)ro u o3l{ilqaeT, rIT0 pelJlel,j^ir1re z (t, p,) zaAavu

(i.9)iLprr pr )0 rr;.ru3r..o Kpculcr{r{ro rp Blllpox;IeHHoroypaBHelnlz^flF @:0,t=cnu:']'e
C Lil4 lr'il r b I{e}(:)'t-olroill gKprrlc'uloc'fl{ | ' 0.

lIt, lt'ctfo I'rlgt\4c'ftrt4qc(lKot'o pi:tccN,to'fpet:tvt.fl. qcHo TaKi(e, IracKoJIbKo BaxHO,

.'i<ttiur lleqa.lbrloc 3lraqeI.Ir4c] zo te)\:alto e cr6,rac'ta et <e.(Qz, Ha3blBaeMofi o6:racrlK)

[ijrr4'rfl vtr (H.t ra o(::,.ri]c'lblc) irplirtxellnll) Kol[)t{x qo.Ecttu, HarrpliMep, zo I e 1 u F < ()

|))14 .1..( g't 'fOr l4t{'t'eq)aJlb}{ar KpraBa{ )'ilrAer llHI{3 oT q01 14 TeM CaMblM He N(o)Ke'll

llllHis:rrir:iut'b,0tr K q), a ecJlu zo .., et u F > t?., to K:pl4Bat npv6rwt3vrrct K (pt T.t?,, cfrlflTr-

IilKl,l ll9 K qt .

Pcav:rr,la'f uo.ulrr,(:I{Frbrii Har\4rzr vil reorvrr3Tpl4qecxl4x coo6paxeHIafi, \voxtlcl

c:rlcl1:,trt.y.rruIprr16g1' 0, ll Bl.lJlrl cJIeAvroLtlelrr reOpeMbI [ 1 ]
ll'r:opema. 3,,1, F,cllz e y'cr'rofi.rl4Bblii KopeHb ypaBHeHI4q F @ -: A, a

lidllrirtrblloe:iHalrlnue z" ieat;,Al B el'o o6.lacru B.trt4fllg.nfl, To pelueHlz'e z (t, p) za4auv.

(-i.!)) cr,rt.tI(,J1'n'1,6"1' rra cen\{cr{'re [,1.2'] v i-UIt{ Hero }IMeer Mecro flpe/renbHoe

{1,J0't'l,t()l ilel l,{e)

1Lm z(l , lt) ,,= e nplt 0(l <T (3.10)

,,IoxrarareJIbcrBo
Ilpr.ree:ltcrv{ aflalt]r'HLIecKoc) ,[,cKa3i:treJ]t,crBo yrBepxileHufl (3.10). fly'c;rt, AJlfl

0ttllc:Ic"lcFlnoc:f ,4 :2" <, qt. Paccnrc,rl)I4M rIpelIUIe Bcero o6lacrr zn < r'.<Q - ,t .

(t<,/ 5. t;. r-Jlrt t' :,1) ilpotr3BoJlr,HO r,taJro. IJ e'lofi o6lacr:z paccMorpl4M 3aAa'D' (3.9),
drI

[ie;rrr .1, B ]Kaqi),c'r'rji() He3ar[IcLil\4oro rlr3poMe)Ftl]oro: ]r,: U-F(z) /(20) == 
g. llc:rpI P

.[o(:::'l'ill'ot{}I(r Mi:1r.1](:), 1'O. .KttK CJIeJI\rrer I'I:t T(3OpeMbi 2'2, Ha cefMeHTe 1.",r'-'l
(r\/t1lclc'r'flVC: s,ltr.rrrc:'l'selrlloc: pclUeHue t(:z) :ltoii3a,4aqvr 14 oHo cKoJIb yroAHo OnrasKo x

Frcp'r'14l(ilJr14 t, () (n L'l\lbrcjrc' paccrojn{I4t EtAoJIb ocr4 t). Kpoue ro|o, ollo

rro.rol{r.it'cJlbr-rc} ri cuJry rro-roiKr4T'e.rbHr)r;Tn tt(z).Taxau o6pa:ov, I'IHTcIpaJrbrlafl

F:pr.1naj,r rra,rltrHar()n1a:[c]r{ B'r'or-iK'e (A, z"), axogtrr'f B r-oKpecrl{oerbz - g trpLrt'111, zde

l1i ol lt),(t.
I JLc: rplr A1tcl 'y(ic;1n'r cfl, ,{'[o, l IoIIllB Et t -oKpecTHocTb z = Q , I4HTelpanbHitt KpHBat

L]'-J rrCC y)i.c il(: Br,riTiAq'r', iloKur ,ioS t <T', BneAena $yHxquro V(z)=1z-rp)-

l



l[1lc,.trr'oL,0.Xtl,INI,tll.0HFITeI.piIJ|bHa'npn,n:l:."Ilpl4t:t',>

oHpccrTlrocr'r,: Ilprilvr '(\):,1 :z'p."l-or-la LINI(jeN{ 
o'L- 

,, =,./, >0.Ho c.qpyrofi cropoHbl,
dt

i,, , .., ,lfr(t,, 1,,1 - ,7ilF1:'-t'\\t1!D <o

13 cl.1.rr\/ cBc iicL rraL li(z:.')'=0 h,pt1,v i1..(p, clfiecile'{eHHofo ycnoBueM ycrofir{Hl]ocr}I
, i'l' . trlr)<:(). I lcclrrrnc'peqHe rrprras6O"t' rc BbrrroAy, .ITo l4HTe.rpanbHat KpI4Bat oc!:aHerct
;.lz

B ,'-CrKpocTr-il)cT'}t - ..- g) .'l-aX nax OHit ilOila.Aae'f B 3Ty OlipeCTHOCTb np t-to'1,e TO B

cr,rjr!'rrpor/:3[r.)Jrb]roi71 NraJroc'r'r4 r fro cllaxru:uecKt4 o3Haqaer crlpaBeAnI{Bocrb r(-}.10)

)'-'nep.xAoFlLrei ('ji.l0) MoiKHo 3arrdr;irrb raK)Ke B cnejlyloilIeM yAo6uonl ,(llt
., irJlr,,rre jit:Irer o rj,ro]lrf,,{e. Bserter\a He3aBI4c14Moe IIepeMe}IHoe r:t/ p. Tor,{a (3.9)

r l)r.r \4c'l' 3l,r,l1.

z5

cll:

dr

I

li'

dz
:=

dr
F(z'.1 z(0):20 (3.1 1 )

l,'r r,ir:pr;*<,1eIrIre (:i I(l) o3IIaLIaeT

C \/tilelc'l'EiYt?'l' Tr.,( i 1 'l?tioc,:9't'Q l't|'111

LIT0 ltrn z(r'.) == cSt, vllv) I4Har{e, Anq lroc'clro

r'::>- T ^ Q flPB'BC),qJI LIBO HepaBeHCTBO

\

3o!,\r€H(',ulte .l .I'iax Bl{Arro .a3 rrpoBeAeHHbr{ paccyirleHnfi, rlpeAenbHblfi llepexo/{
(:i.10) ue flBJtite'r'cfl paBrror\{cpubrM o"rt{ocrllreJIbHo te (0,7J rITo xopouo
t1 I j r riocr'r'l)r,tit, r'elc u pr rc.lf .

lz(:r) - qtl(e (3.1 2)

t I t'l

Plzc-!'Holi: 4.

..-Jutlr:,,t',,,)tttLte .l. 'l-cpvl,rn ,(yro'rrr)fiqrfrlbrfi l(opeHb)) He tBr.f,erc.s cJlyuaftgSt*.
{lcr'pt,.rlrro r:pocjriijlr.{.fb cBr:3b rrpol{€:JaHlrbrx rrcrcrpoeHnff c reopr4efr ycroi:.tl4Bocrr4.

,'[ci.:ir: rBt.r |cJrF,ilO,,, .]' Q fuJtrrc'r'cfl lo{HbtN{ perrreHHeM ypaBrreHHfl (3.11) rrtrlz.reM B

n

'\ li

'"\ \.. *'I\



ii,
:!!

ii,

ii.

26

(.\1.

uiJr),. :1 (.,p,t,0or: lperrreFrr{e) aorlrMn'rorr4rrrecKl4 )/croffrll4Bo IIo llxnynony. r9ro6tr
t)'Z

vfie,,lrr rcll s 3Tor,t. /Ioc'faror{Ho cl{€:rl?Tb :JaMo.FI!' [epeMeHHbIX z:z- e n \esge B

KaLrc)cr-n,e rfyurcurur -brr.iuona \/,-x', fo, ,,rro r.rirferpanbHa.fl KpI4Baq z:z(r ) ocraercn
lt r; --01(':t)cc1'Hoc'rut ilpflMoi4 7,..= (p l6ectteqego ycTofiql4BocTbro peIUeHI{j{ z='g,

t(-
\ I'i.tlillCtl ltl :- r'| 

-; t

I(tT

Cot ctctilFJt{r'r tia,lzrttc (3.+) (3.5) 3'IAa!t'i,r

:)'ra :a,1er.la rr:BJr.fle'rcid HcaJIe/loBaHlloi;r yx(€:: :JaAia.qefi THfIa (3.9).

r r:'l tr ii q 14 tirrr tr Kol-r rr (lr,r 1'pa BH c'n un l'' ( : 1,y(' . l),' --' 0.

5. I:i.l,rc,v Irp$lr.ilr)Jlal'arb, r'ITo Har{a.rlbraloe :iHar{eHze

B jri{,;llrrLrr riofrr{fr o (tt,0,t ypaBrrer{trn F'1..:0,v",ti)rr- g.

,uo i,t 
F(z:u,-vn ,[,t;, zo(o) = 70 (3.13)

Zg: e 610,0) ,rnJrf,elc.rr

zo npnv,aAJIexI4T c,6.nacru
ll



2l
4. T'IIOPI] tryltA'lt'tt{XOHOBA

1[.,roprr:vra ,11, l. ('IeopeMa 'fnxo,uonrar), ll1zs15 Bbrrro.rrHeHbr cneAyrorrlr4e

I ') rrpraBr,rc q:ac., ,,tl.r,t,$epcrrr{}.raJrr,rror-o ypaBr{e*r{ " ,'11= F-(z.y.t). lL 
=,tlt dt

5),ttclvl Ilpcl{Ito.jta.l.'it'r'r) I-rerlpepblBHL,II'{H EiN{ecre c r{acrHbIMH rIpoI43BoAHbIMI4
f re Kc) l'c lio ii o6:ra - r u

H -= 
1(,1,, t'.1 t= D= ]i0 ::, t :,, 7', lyl= t, \, Vl<a\ ;

ycnoBr4q:

.f (,.2, y-,t),

I7O z I.t'v B

.2) ti1':1t:rvr rrperil.or.,u3r'3'r'b, .r'l,c 4lyrrrcqug qo 0, ,il HerrpepbrBHa BMecre
l(l \i, li,:ll'Jl',tl ('V, ,1.)c [) ,'

i)i5y,1r:!l r[peAuojr;ilarb,vt.o B :]arAaqe ",l =.1'tq2(y, t),r, t),j, (0)=.yo e U, t.)
att

:{u.I :fl $'t'r,1.fl 1i c't'oi;ru t,t f}bl14 Kopuelt ;

\

I

c rrpc]r,r3Bo4uofr

(4 1)

(4 2)

f (t, y,t).

(4.3)

'['or-,uar

z(,0- trt) ,, z" ,

I ) i.ii, tt'\,r Iil)cll r(r. ri:rr flr'rr. Lt ro pcluc.HHc r. (l) z;z[a*tn 1f
dt

oupe/tc,ret{t Hit cclMeH le 0 St S,l I nplrr.rall;re:;xlrr D :
:t ) eilrl.c,,r rrpcllnoJrafarb, r{To FraqaJrr,Hoe 3HaqeHr{e
ll.rl f{ [ uz tr K( )pH.rr o ( v, 0,) ypaBr{e}r]4, 1-: (7'1,11:), (.)) =. 0.

lirn .i'( l r,Lt) =, .V (r\ npu 0< t
l; ,\) -

lim:;( t.l.tt , 1,t(.t'(t'l.r),=-)(i I npu 0< t <T

I',iril r,,i//i -'1:,eue)frr.{,il nblpox/lerruol'i .iaila.slr4 
lr'?'i' =,F(z,y.,t),

,rtl

= -f (o(y, 1).1 . r).;, {t), = ,'u

(0:t 37, /y/ < b);
z' rtpHHaAne)Kr,rr o6-rracr.u

pe,rrcrnHe z(t, p), :v(t p) 3attir.rkl 1,,+= Flz,y,r), 4!.-= 
"f 

(r,),,t),'dt dt "i
.1,((-.,rr) .,, ,1.," cyulec'r'B)'e'T rra ,l'll.),Tf n wweer Mecro fipeAenbHufi nepexg4

<T

dy_
dt

, {o rca:la t'eJ r |,c'l'I}r ) ptr :<16 l,e na, ru u, ..jl,Tu1: ;;ff jJ:"
') 

F'acctr,tcttlltzi,'l clialta.tla oKpec'frroclt6 Torll(H t:0. CAelaenr B (3.4) L-raveuy

IlepeN,lelll:{blX 7 il,/ y . IIO,11,.114-

dz

,Cr

,ly
i -,, ,t4 (z.y,Tp.),

LIT

.l -oo"l " tl- 2

ln
!1,-o= !"



L

ili'rL ;t,o6cv KO,,Frer*rroM IIpoMexvrKe I,I3rvteHeHl4t
pu|lcrvtfl.l pt,UBltT't:, iKaK pe r.yJUrpt{o B0:3MyilleHHyro,
FlC U0llNjl\','IU lIIHi'1.,a CHCtT'e)Ma LlMCC:U Bn.fl

dz,,.y ..- E(- ., n\
1 - t \Lg.),,1 tvll

dT

dv" '=O
OT

28

r 3Ty czcreMy vloNuo
|IpurreM cooTBeTCrByroIIias

,l --o'alr=0- L

!ol':o'= lo

(,4.4)

13.rcrr()ltil 
.l, 4/', r ),,.. 1!'

')'ra :1t,'{aqi:r parlnocri,lb}r? 3allaqe (-:i.13) v fln-tflercfl
COtjlz,Oli0 leoFr:)lvlC .l.l IiOjlytl4Mt, LITO ,;:IJIq .itrc6OfO

r(o r'{lpot\,1 c Ipa,L:ir.)/],.Jt[,il]0 HepilBetIC1.BC :

\ (4'5)

3aAar{eft rnrra (3.11). lloerovry
e >0 cyrqecrByer r, ria ), rpu

d::,.
__' ,,_ = F,iz r rjro.0)
aT'

-l -oo"0lr=0- L

Jznriru) - e0''

I lpnrrlrivrilfi Bo r::ij,]l.r'vlitHr.{c rIcIIl]0pbrIrtIocl.b Q (.)v,t), MO)KTJO,

14€l..jrrcct b i1,lt, p\ .t,' . o{5ecileq a fb ]'aK)Ke HepaBeHcrBo

lr;r{ 
r'r | . lt ). r ) rp( yo npu 0< t <rotrt

,t)))(e l3 (4.6)

(4.8)

Litrrztsl'rnn,l :iil.,rtattt{ (4.3) L4 (,4.,+). '.142 nel)Boro ycJroB6r cJreAyer BbrrroJrrreHr4e
\/cirotl14r.i t',;opei\{t;2.21" o pr3r),Jlutp}r<1M r}q3My[]IeHkrv An.fl ,< ir rAO r Kerri yroAgo
Irc.]l,l4l'i:o r't ,l[ltlrr.:tzpoBaF]o.'Peucurls HeEio3Myr-r(eHHoit za1a,ru (4.4) onpeAenel{o npr4
BCCX r V, B r-tilc]HocTtr{ rra [0, r,l. l[1o:r0lrry cof.]racHo reopeMe 2.2 (.nvecle c
:ial\,lteLliat{!tclr{ 2) IIoilfql,IM. tITc, liJlti nrudofo zi>0 upu AocrarorlHo Ma,rlbtx\ p Ha
0",,t,,1 t, (lrr;tra t{ul 0<:t,1 r,, lt) c:/u{ecrBye,f peuleHae 3allaqu (}) (w1u, r{To T.o xe
oir\,4r3c l)eur{}r{r4c 2(/, l'1 ,) yu, 1t )saga.uu (3.4) r,r (3.5)) u cilpaBeA,rrvBbr HepaB(]r.rcrB€r

lz'(t' , 1t| - z, (r),(,r: ,t :\ , ltQ, ,,ti'y- f lG tt (4.7)

()6ectIe.{fi B Aoc'filrorr H}'ro

,o')l(" 
'':ii

L4z (,.4.ti)-(:4 13) Ilo-i'y-Ltnt\4, L1'o rrpv I . to F =,,ta( p t 
\

lz(t. ,tt) - q)(y(t,,,u),r)),(e' ,g.g)
2 ) ,1.)6i.rlrrarrr4M 4,(t., tr_i.) =, z(t.,u) , q(!,(r, F),['.,,,,CoorHorueHr4e (4.g) roBopr4T o loM, ,q.fo

\(/'7r) K;ax yl'ojllj'o Marlo tIpI4 l- ts(p). I:lt:paneucrno (4.9) 6yaer oc'aBarbc,



BbrrrICr-rlrlelil lbil'4 llr IIcl(o]'opofr oKpectHo0TI,I (lIipaBa or ror{Kl4 tg. Berzvr4'ra )Toil
oh:ilccr rroc frt :iilpaIre(l Frc r43lrecrHa. Il,loxer: cry!.'T.u,)fl, t{To HepaBeHcrBo (4.g\
BI'.lll{J,1,lOlltl) AjlJl [lCeX I ]i /o str:rO,T'b ,tlo t:i",, a MOXeT OKa3aTbCq, qTO ruafigg^Cx
:lFlar{c)l{t'4:e t'r S'l'.lIl)!l Kolop,ovr r[4.9) neprefi4er: B paBeHcrao. V6e4vl nct,r{To ]3 ilepBoM
r--JI'rei'[e tlp].t BCil)( ,l'e lfoT'1, a Bo Bt'opot,{ tlpt4 BceX /€ [to,t,J Beraqr.rHa y(t,\trt) xax
'i r'o.Lilro tfi:ilir:ra rc 1,tt,l. l\tvr rrolo ilepenrtuer\4 Bropoe y.paBr{eHrae (3.4) n nra,ile

., l (gt'iy.1') | A(t. lt)', \,,t), )'1, ,,,r,- )'o + 6(P)
r.rt)

,:,1 / (4:10)

i4 cl-)tlEt}:ll'lM l]'y llilililll)'c 3ailar{cr"r ("} 7). .[3elra't]4Hbl to(p),laft\l KaK yloAHo MaJrbr rrpr4
,;lor:l'fa'l'orqllri) N'lil.lloi\tt ,rt tt l':, f t6 Tf vlmt,:=ft6, t]. 3aAa.la (4.10) qBrflerc, t,e)rvJrqpHo
rro':ifr)'rtlcltttofr:ta"'rlitqet) tto o'l'Ftotll<:lrHIo ri( 3aJraue (3.7). lloeroMy rrpr{ te It6, Tf w.,u
1<,,l'lq, l,J' ),''1, ,1, i cryrn,etc'rB\/e.1., ilp4tla,q"rox11.1 )) u, KpoMe roto, 4,rr ,rro6cro rr)0
0rrpilrlo,l.illluo ncpaBcr{,tt-Bo ll,ir.f,) - y(r)l .r,, rrpH te [tr, TJ wnu te [t6. til, ec-rr4
'l'o-ILK0 /1',/,ocl-i;[or{fto MaJIO

ii)'lv'6e:tr'rllvlrt 1'0ltepb, LIro rrepaBelcreo (4.9) rlbrrroJrHeHo A1r ncex /e [to'T/lr.e. r43

''l[]\"x lt.lo3M(rxH('rcl'crll. 'vKa3aIlF{brx n .l), peaJII4s'/erct roJlbKo oAHa, a lrpeArro.lro,netrue
o C'1211113,.,t'B(,ual|4H 'for{Ka t;::'f,;{Jtrr KOToplrrT lz\(1, p))= €, IlpHBoAr4T K upornBopeql4K).

lllv'c'rb rrl.)r,i /r5,7" loc'',r.aercr palleHcruo,lAll, A)l=e. Reegeu B paccl\4orpeHr4e
drt,rtxrtr.rct

[/ ti,, z , 1, , t) .= lz - ,p(y , t)]t

[] cn,r;, upe ilrro.u,ci)Kerru.rr o'foqKe 17 HMee)Nr 4!'l _,,)0, rrcr
dt'

dV' 
^[

tft 'L'

I'ax xttx )','(::..y,,t ti +,0, to :lrrarc {.f
|;1, :.. 1;-t). ra c:regr,l'Bit'r'cJtr,flo, B cHJI)/

6rp ^ 0ro I

^ J (2,!,t) -:- |oy dy)
a(), oIIl\,.;',

rpH,tlOcTaTC)rIHO MaJIbIX

M,tJror;ltl4 A -3HaKoM

\

I

/ onpeAenf,eTcq 3HaKOM

(,<o(1,,t), y,t',tl1z: - rp(y,t)l

I crr crttr,rr,rvr 3rIurr,i Bcc.. tbrpiaxetl 
^, 

't: olpe/o.r'fercf
dt

'll'etrl 
rcet ii co lJrzir:iFro, rroJ[]/qerHr{oM y 3 npetrbrl{yqeM

llr, 'lo cor-jIar;Iro .:i yc:rrtnrz o u (:i.g)

"!;- t'r{,,{,,,,rr). t,), -v(t,, p), t ) <o

AT'
3HaKOM 

u, k20,t).y.r) .

rfHKle y(t, p) upraHa4rrexr4r

aL'

Cz
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t'1 . r:l-r ICji0llitI CJIt:II0,

.1r /
ri..l l' t

<u
dt""

:

llpc[r,LttlopcqHo ltF]1,{Boltt4T B: BrrBoAy, rlf'o lrl1t,p)l<t npvrto1t <T ucJrenoBareJrbFro,
i

)'(t''lt) .u(r11'<,-, tt!:tu 11,5 / 5 7-. ly''rarrtBar o(iil 3Tr4 HepaBeHcrBa, a raK x(e ro, qro
\

)'(t.p) .'r"l'<u/3 Itpr.r li'<t <t,1 nl.ve) - jr"] .ir;., rrpu 0<t </p[on]er4MyrB3.px4errue
'C()pe :!,tt,t 4 I

-:la.ver,,:unut,t. t'. l,l: 'Aoxagal.eJlbc,tBit 
BI4ilHo, r{To llpeAenbl{bifr [epexoA (4 1)

trtr'rrt{e.r'(:t paBrl(j,l\lcl)t:b'IM net 10, 7'], a rrpeg€nbribIfi nepexoA (4.2), c[paBeArrr4Bbri Ha(0. l'1, patirHo),lel]rrr,n\{ He ,{nJtflel.cfl. I] oKp,e)orHocrz t - 0 Hueercs or5racrr,. B
lior'opr(ltlt ;:-ttottlllollct{'t'a petIIcHr4r :}a4ar{r4 (.'3.4), (3.5) caiTbHo ornr4qaerc_s oT. z^
f.o\,'lliollCll'l bl l-tri'1,,,.'ttrt, ubrpo).:JlcrrrrOfi t:i0,/\&r:tVt., .f.e. O.r. A ( y @, t) DraL O6laCr.r
.!:ol)olllo:la.uerl itfl )trit' pt4c.'+ llJIq (1.['r/r{att cncre)l\4br (3.11), na:trBaercf, trotpaH'qHbrM
r.t" I(JC1V.

3la'uteTtlu'fil.l(.fi:e (:'ro,our:u, BrltriHO r43 caNrofo AoKa3arenbcrBa), qro Ha orpe3Ke
Itir (,r,'; 1'] ("rr;:ra ciorree Ho Jrrr)6roMr olpe3Ke lto, I,.Ae ts KoK'yroAHo NraJro, 

'ocilrtltclrpoBa r,ro I rprl{ lt
Ilill:i,tr0tr4,3F)Ir;tfr )(apetK fep. \

'Ju-'tteqilHltt 
'7. .Az,rtoKa:ra'eJlbcrna rer)peN,t,.t BrIAHo, rITo orpl4llareJrbHoo"r,b y

dz,
liY)lt(Lti:l $at,':.1r,t.r,)crcra Jrr,rulr, Hil BbrFrOX/{(,)}rHOtvt peIxeHI4I4, T.e. AOcTaTOqHo, r{To6bt
U bl I l r[)JItl l._tl0,Ob V',]i tOiBI.t€)

(rp(, l (t), t'.t, y (t),/) <0

itt-t'rt:u',,)'ttLte ,:1. 1'erclpenaa'luxoHoea paclrtx)crpaHrercfl Ha BeKTopHbiir c:ryuaft.
llclto''pbtc ll.lt()JIttptttcJIF,]tble rpy'rHocfr4 Bci:ir{HKator rrpr4 3ToM c o[peAeJrerrr{eM
lolittll't'li'r ofl:rac l't't tt3ilvfiHr^tr. ![r'o nacaercfl yc.[oBufl yc,rofiqranocrn, To oEro Moxer
ibll'b rilrd)opl\4)'Jlt'illoltaHo KaK cclec'r'BlHuoL- Tper5oBaHne, uro6u xapaKTep'crr'qecKue
jL{c:Jrtr I ('t) r,rar;rzr-l):,r "r! (o,rr,,,t),.y.t) yACNBnerBoprnr4 HepaBer{crny Re )"<0. \

c'z

Par::cntrrputv -femepb ilct:Nlr.rot.hr{(:c:Koe p}a3,To)KeI{I4e pelxeHl4q 3aaaqr4 (3.4),
t "1.::; ). t Ia octtotiilt Ittt.i leopeMbI 'J'n.roucura Moxr{o Harracarb cJre,Ty.rcfiIee
itCh lvllll'o'l'14tte0l.{)C ltpr3.rlet'aB,'ret:rr4c ilJ[fl pe]lreHt.rg 3aAar{w (3.4), (3.5):

),(1, p',t.= ],(t) t t,(t.1t). z:(t, p) = z(t) + e r(t, 1.t)

lV.-

/)r'

(z(t1= q(,Qr),r))



\ :t
Jlli:lr.r:'r:OHr (Jcla'foLrrrr,rffi.r:relr r, (t, ,u) r nrrpaxeHr,u4 [rrflz (t, p) He,rlurqercs

iJ?IlrloNlrgpx:i,o tV iiltcl,H ere;tH,-lanofi. _ltc're,crgeHt,lo [peAilOnoxlrrb, r{To ecjll.t K :(r)
.'loll-ianu'rr; pzr3rroc'rb :,,(r) q1..y" .0), To nonyqr.rrcfl ,f opvryrra
:(.i'.,1t'\,,. .:(t',t-t z,r r1 <r(.1''.0) t.(t.1t), filc e._.(t,,cr)->0Ha [0, T.]. V6eAraucr. rITo 3t.o
,lCli'113'l'Bl,lllC.llbllt:) I al". BelAqnt; A t.(.,t, p) =. z(.t, p): ,(,) + zoe) + e(yo ,0) . Fra:lo6renr
olpo3oi{ [Cl 1.'l rrzr ]r.B;l )/i{ac.rKar [0.r,,1,r;l u boGi,rf rae tnOt)=ro1 _r]err.-rr4r{a,
IlBi:l:l{ellllilt IIpl'{,lrclieBa're,.lbcl'Be TeopeN{bI'l'axouona, ro AocTaTor{Ho BeJ'iI4Ko u
<pr'rr<cur;rosano rpr4 lt -;.0.IIa ltt.l,1i,r;] ilpeiTc.,'a.BkrM tl BBr4Ae

t.tl,t.1t) .=l:(t, /-t) 
* zori')J: bO - rp(yo ,DI

3{,lcs lzQ.,r.tr- 2,,(T),,a,t12 npu lt --:r0 (rr.r: ro )Ke qaMoe vro (4.7)), a

llf,l -- t;t(1,t),0) : 
l;u,ir), 

-;fo)l <t t2 '

I'ilri KttK 1,,( 'r) ->0 rlpu ,tr -+0. (l-rreltc'tta't'rp.Ibno, ua [0,r0(pr)]ralreena 1rr., paBr.roMepuo
c)'r'rr0cr4'rlc-rrr,Ho 1. rrprn pt +0. IIa [1,, (,ul,T'l ilperc'raBr4M arr] Br,rre

c,(t.1:t)=,[r,r. ttl - :(t]. - [,, G) - rp(yD ,UI

Jilccr, :;(,t./,.i,1-.):ti'1 ,(i:t2. I,1 -lo.+no raK ATe z0lz^,,_cp(yr,0.ll<"/2, nocr<onbKy 3TO TOXe

I'ropafBericl'Eio. llo ,'.tJIj[ qacl'Hor'o o.rriqatt (3.13), T.e. 14 Ha bnOi,fl r4Meer\4 lr.,l.,
tlaBil;fOM llpt lr) Ot :lO(-'.At'eJrbr{o t rrprZ p ) l:,,t. 

'l'axprnl O6pa:CrU, t;r(t, lt) = 0 npA pt_, 0 ,rU
l, t'1.

13a:,,rcTrnr, ,Ir'rJ p&-Jr{oc'.r'b z0 rl.r)- 91y"'.0; o<:.yrqecrB.l1rrer nonpaBKy rIa ((roreprc11
larlilJlL'lIol{l ycJIol:rl'1fl z(0.. p').,,. z" ., Kot'()poM\/ FIe MOXeI yAoBJIerBopIIt.b Z(t) .

f:ii,rpa}r<::r'.rr,: z(t1 r :'., (r) , qat,.r,".0) ,yNe 6y,r1er :llroBnerBoprrb Har{aJrbHoMy ycnoBqro
r1lr.r t . ll.

IIpr'l 1oc'l'ra.'Lo'llltlii t'.]tallKo0'rr.r tTpaBbtx qacrefr (3.4) MoxHo nocr.por4Tb
itcr'r.rvtll'r'ol'L{llecri()c llpe,[c'fa[]JleliI,le, !,JIt l3rlrrleE;'Afl sailaulr (3 .4), (3.5) c OcTaToq]rbrM
'jr,rc:jHOl\4 (.) ti',,1t''' t, Iro a o'r'Jrrll+Ile 0,r pefyJIqpII,OrO Cnyqar (cna. TeopeMy 2.1), :.r.o
lfpc.llc'faBiIe:lI'Ie (iv.1c'r, l,lol,{Hluo cletteH]{:Ir,rx rlo p ll,uttu perynxputrx) r{JIeIIoB,
()':)il.(lp)'l(il-t'b He)t(()'l'Opbrrl 4l'u.r,rH.rllrU (r,arc Ilil3btBaeMble [OfpaHI4r{HbIe UfleHU),'iilul'ltlrltlill4c o'1. ,i1 Il3 cl'elIettttl,LM o6pa:r:wt; nofpaHnqHble rrJTeHbr hMeror 3aMe.r.Hyr{)
llrljli'lltll4lly Il oKtrle.rrtloc'l'H t ='lJ. a i{i:ule$ c pocloM t 6rrcrpo y6rtnaror. Bnt}4euira;r
It'>llll'c llzl3ltoc'l ', 3r (r.)- g't;'0.t'|; npeAcraBJr,{er co6ofi uorpagavuufr r{JIeH rl
tropl\tII't'o-t-aqr;cxr.rii (ropnryrre c oorulToqFI[,.t],4 r{J,teErou 0(p ).

[ [or':"tc 3'l'14)i llpc]tBapH'r(:,',bnt.r)( :rir:rae.{arrafi nepefr4eu HcrlocpeAcrB3HH0 K(rllllii?llrlo 16ttll:t'tl itill'opl1'Ma tloc'fpoenrrl ilcnMrrroruKl4 pe,,,er,u-s cr4r.yJr-qpHo
fiO l\'1,\' rrlotiirr,i)ii 3l:t..rjit.rr n ( :\.4). (3.5).
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li [1;e/It:r-ariHr/,l z t4 )) 13 r]rr:/r0 cryMri,rbr /r]:r'yx SopvranrHbrx prAoB (:4ecr vt B

,ta:tsttepitlt:nt ilo,,{ x 6y,le H,t uroHnNIE,,rb z lz y B coBoKynH oe.rkt, T. e. ecrtll
llLIIli'{cl:'If}afi'fct trtof(oro,poe coOTFloilIeHl4() AJ]jtr x, To 3To 3Har{HT, r{To HMOK)T Mecro
,lBtl ll f',ltLIII -)C'f.l,l l',Ztt,ittx )Ke COO.l.lrlOtIlgHIIfl ,\:lg Z: ll y\

n ,= r (t,,u'\ +l.Lr ( r,F), (4.1 1)

(4.12)

1', 1r..)

:t ('tl, ,rt),=.t,(l) +,utrQ)+...

riIX lra3[,rr]&[)\4brii pe]iynriplttrk p::::::::::::::::.tst,q, T, e. pr{il fro creneHfl\4 lt C XOessraqileHTaM6,
'ia B 14 c r u trznu.r <t,'r' /. et

I I x(i . /-t\.,,,f 1, r(r) + ,u1-1, x(r) + . . . (4.13)

co6ofr raKxr3 prA rro
. r{:regr,r 3Trf,ro pq;ta

| fo/tcTrishr\,r ( 4 I I ) e (3,4),,,y'MH.CrXU]l AJrr Or,rMMerpnM Bropoe ypaBHeHr4e Ha p:

t'iilc nta::llL,rBillSrvrbIfi ilofpilHr,Iqnrrii prp,, IIpre:[cTilsJl_f,xru]Hl1
clcltellr'N/r /:J ) llo c rcO:{rrfuufieFrTaMr4, 3aB14Orillt4Ml4 OT r
|:,?ll,bIIlillc)'t'c tt tIo l-pil]qt tLtI tbIN4.t{ qJleHaNl14.

lIz-= P'tlp +11'r,y +fIy,t\

lly = ,uil1,t +I|2,\,+If y,t)

::ini::rJlcl,l ucj I |,I,LIH ;l bt,l,

d:: du+-(1,' ,:l r

., d.t tl
u-i

cl,l ,C r

u lllt, uoJral'afl

1,' ,= 1.(.2(t ^ pt), iQ. p'.|,,r).

ff F 
.= 'c(z(-1t. p) rlIz(r,p',|,j,(rp,p)* Iy(r,p),rt)-

-- t; l, z (,rp,,u). 1,,(r1 r, t),, ru'.1

(4.r4)

Bnel(eM,nnr 11. 'Iorna (4.14) 3arir4uerc, B Barre
{ il I { l:1" I0 I- t4tII t rI0 .Eirlt-It'l9l4titLr f ll L[l''

c[: d..rLt llz=dt c[r
r-+ .ll ,', rll r 

olrny = pt(7 + ilf) (4.1s)

trlll:l.,tttlrltC tttat,; 6',r;tlf r'

l[l ,l[t,,:r[], 
I

(tiILl I IaKC BF,I): C]'C I I CI ItL{
(r'" ?' :

Pa:.iroxilrrM'r'crrctr)r, I;v Il/'- $onlra.Tbrro rro cre[eHflMrt(xoeS6[queHTbr 3Tr{x
3,aBHcerr, or t v r coorBe.rcrBeHHo): F=Fo _r1,tli,+...,

rlOcrre qe.o B (4. I 5 )t ilpwpanFrreM xo:s$vurreHrbr rrpvl
p, npl{lreM or'AeJrbFro 3trBr4c.rrrqze or / 14 orAenbHo 3atBacrurHe
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(4.r6)

(4 17)1'n,!:fro,.fdT

-lcHa cavl,tt\l Mt, otg11r,z{!IJIH )/paBn:.e:Hkrfl.ll.na ottpeAeneHllr r{JIeHoB pa:lloxeuufi
(4. t2) u (4..t:)).

El'srurttttc'vt lrr'I,r )/paBneHas 6orree .{oraJrr,r-to AJrq k: 0.I4rraeev

o : ,Li .- r-(, n , .y o,t),,n : 
.= f (i r, y u,t)

,'/r-rr,,r- I 1o l'',, F'(:u(o)+ Ilu z,t0(.0) r flo y,0)- r(zo(o),1r(o),0) =

=,,r, l',,,t10) r I [o z..lt(o)+ l1o v,c)). 
),;ltJrr,,, 

:0

(4.18)

I'ra ctLcle:,4iI coBIIar'Iac'f, KaK LI cne,loBa"ro ox[Aarb, c Bblpox4eunofi cucletr,rofi
(3.t:1). r[z,r,tcc ]\4 ti'l()(,il ('),.,rto,"ur lrepnoe r,r:3 ypil.llHennfr (4.18)):

I lla'rp Llat 0 i( "' [. yparBnetru;s 1,4.1(i) r'r (4.I7) 6yayt rnHeftrruMr4 orHCrcr4.rerrb]:ro
:t,:,..\t r,it lJ,:2.Ifr '',. Ot.ipul'rr Br]rr.rr\{aur,to Ha lo, r{To cl4creMa (4.7) He orlAeprxr4l.

rlll(lia:iBil/ll{/Io t)l }^, il roilblKrf rtlpor.r3]loArryll oT lr,, d cr4cTeMa (4.I7) z.MeqT Ty
tlcr:l6elrI.loc: b, ttt,o Bt'olloe \/pztErl{e}Il,te n uefr olAenqerc.l, TaK KaK efo [paBat q4crb
()O,l l,O p ;*i UT' r tJIeIi lir,l'f t) J t E,I( O TIpejl:bIA./Itt I4X t{rf, Mep OB.

:l,tr l'ot'il, 'q106bt H::t uoJr)'Lre[rFrr,r]r( ypar]Herrr4fi, (:,.4.16) ra (4.11) ort]l3AeJrr,lrb,
LI-'tiltlt:,t pit3.tox:lrr vti.r 1,tt,,12',1., (4.13), ul,xtro 3ar,arb Haqanbrrbre ycnoBr4n. l\tn 3Toro
llo,'tcrilnrzrvr (z{.1 1 ) Li (3.::i):

,' (o) r prl, (0)+- . -, [1 ,, x(tt) -- FlI, '(o)+ 
.... = xu

(4.re)

(4.20)

IIpt.tlottB):{tteivl K(,r34){,pr.rrltteHllr r1pq gAI{I1itKoBtr.i)( cr€rreHrX p n o6eux qacrrx 3Tt4x
par::lcrrc','u. IJlpnpanrtHBaHue Ko:](lOHltr4er{TtoB rrl)H Frynenofr cleueHw p 1aer

\ (4.21)

Pilr,:cv,ru''pl'tla BToF)oe w3 )'fr4.K p&rlii:r{clB. 6es xaxprx-:rN6o AorroJrr{r4,rerbr{r,rx
co06pa:,r;crruri,r L1.t trc:ro trL-jrl,3r {)rrpr0,rls;1211, t,,(o) v nr.y(o). o!,rraxo. Ha
llOI'pi:IIll{qll,)le tl.]lC)tlbt, ,KOTOpbIC lllll{3l}etFtibl Ilrtr)aTb ponb ilO[paBOK B OKpr€glFIOC.fA
t. 0, a l.Ipr{ t > 0 c'tpel\,Il4t-bctt K H)/JII{) BMecre c lt, cneAyer rrilJro)K4.rb
,.,0ltoJ|ilil,t'fcr.1bt,t0c .)/0"'roBLle [[,, x + 0 ttpfi i: _+ c{).

,,,,(tr) * fl,, ,(,0)=. ,''' ;,, (o)+ llo y(o)= yo



(J'l r;ttjr,;t:t ln'lHXCr,lt,ti\l ht Bbtrloll,y. ,q,TO [l. l,(i))= 0, TaIt KaK
[ [, ..rr(.'t),,., I l, -l({]',t =,- 6',eyl.r, + 0. A1ofjla nz (,1'21)

-/n (o)= ,t'
\

llpru'r'r'rls,t \r'cJroilra per,raeM cr{c'reM.y'(4.i8) n no-uyqael4, rrro z(} (r),tr(r) con,rra,qdrol c
pcrrrerlrt'lcM Z(l). r'li). r<oLopE,tc )'xe Ercrp;l1311Hrtr, B reopeMe 4.1. Vlz (4.18) rro,ryur,ru
.: (rl)'-q,(.l'(t).0)-qr(l"'.0).a'urf,t''|("tneptloer,l3paBoHclu(4.21);raerHar{arbHoeycJroBr4e

,11,rt;,t | 1,, :: .

[1 r .arc. rraqa,Ilubrc: \ c,tO.BI,It ,llJlrl

I I,, 1'(o)',- 6.

() , aL I 1,,, z\r)

cucrcMb.r ('4.19)r r4Meror Br4A

J-l , z(cr) = zo - zo(0)= ,o - rp(yo ,0) (4.23)

.r{ BJr fl $TCt p euer{ r4eM cneAyro qefr uavalmnofi zag.aqw:

ll,, t(rl,t -= ,o -- p|,yo .0)

\ 
1+.2+y

LpanHaBar 3alEe:y (4.24) c :a,uir.qefi (4.5), Herp)/AHo ycraHoBr4rb, ,ero
I I .,' , : ,1,.r) - tp(-'," ,il' . 116 l.r'oi7 pa3l{oc'ut,{ }itrl3 rrrJra per{b Bbrrrre [epeA rraqaJroM
)ill.rc:ilFtr.tfl cr6lrlcr.r:, i:tj11.opH'r"lv{a. J[otrlver]Hoe nr,rrxe HepaBeHcrno (4.6) o3HaqaeT, r{To
ll, ,,(,r) >o rrp.r.r .t >o-),

lrrrr, =,p(q(y" o')+ l-t , ,,yo(o)\

,'['rari,, il \],'irer]brc -r,r0nL,r pa3Jroxerll'it 1,,4.12",1, (4.1:f ) rroruocrbru onperxeneHbr.
lprrpernr,rrEB:rr{ r} (.1.,,10) r,:oltll4lr.rl.rrcrrlrbr nprrz 11g,r,,rofr creneriu p,6ygeM r4Merr,

;, (o)-r- 11, ,lo):0, t;r('o)+IIr y(o):o

l\p(ll/t:l -'OI'Ct. FI\/,d{!tO ltOrtIIOjI[,3OBa.fb0q

','pa.Bircr trs t4.1'; ) ( rrytv k: 1 ) mraeervr

''/cJroBr,re)M Il, -/ + 0 npu

(4.2s)

r ) q. IzI: ilropor.o

(,4.22)

i4
aHaue (cv. (4.19))

llo;'rov1, I .

T

ff | 1J^
ll ln /tlJ

0

I l, I (.r) ==, I I, t,(.,)) r

Ilpr.l r -) ar cJreilye.f

d)

II, r[o) =, -Jl1(, lds

O I'K'i,',/l.i:l Il CH lly yiljr0Br.tl tra tr11 y

(4.26'.)



(l;<o: (rrM(.,c r.b, trorBr.{BUre:r.oc,
(cr,,r. ('4.31) rr n;<l(5tue nce Bbrr(JrallKl,l
I I 1.tr II0JI-r,rit l\,1
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:rlr:ecb HHTefpana 6yaer AoKa3aHa urzi<e

Be,Iyllcfl ttoKa Sopuanr,Ho. C yr{eroM tl1lj6),Wrs,

ll lrlrl= lll" li,{i
l 't) J

il
(,4.27)

(4.28)

(4.2e)

(4.3I )

[4: n't'opol'ct p?lli:JJclrraL ('4.2]j') .rerrcpr,, c"rrr;:;t

:

.", (o) =

. )"rr.r tr4r Ciy,ter

C'I Il..)C,ilC, Ill{'t(,, fl t,

\
HatlaJlt,t{blN,t lcJroBr,reNr ,rlJrr 0acreMbr (4.7) npr4 k : l, orKyi1a
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'lcc tc) o lcil ca

lll-! <()e'' p,
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lrr
lll,. l Idr

(l

1'lle (' > 0, x ) 0 lFleKo'fophle nc)oroqHHble. 3ra orreHKa o3Haqaer
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