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gI. 06aaclr npxrerexxf, n roxqenqxr

Peuerre sa,qaw{ npoFHose Aemrrcs Ha AEa starta. Ha nepsor ns
tm au6rpaetcn ro1eJrb nporHose. Ha aropor oc1qectBrf,etcr co6cr-
BeHHO npOrHOs, ?.e. BHrlIrCJtfierCf, sHeqeHne qareBofi nepereroton, .q,Jla
qero rcnorbsyerct ro.qBxbr norJrt{exxar Ha nepBor g?ane. Ilarer
"Ctr{lfTE3" npeAna:rnaqeH p4r au6opa roAeJrx nponxosa B ycloBt.trfi Hey[-
paMrerofi 06l rarqef, nu6opm raJrono o66era, npeAcraBreHHoR ra6fl{-
qefi .qAHHg lrflr rHororepHHr EperaHHHr p'Aor.

9to6H oueprnrb xpyr t.tAeil, saroreHxu B narer "C]|HTE3", xeo6-
ro.qflro rotrro cQoptyrxpoBarb sqlqaqy au6opa roAeJrx nponHosa. 0uruer
ee tar, Bto6n B e.qrHon crere o6repoutb HyrHHe Har noc?alroBar
oqlEq peppeccromroro aHalrsa [I, ra.I] r leoprx f,H?epnorf,rsu t,t

affiporcnraqlrx 6yHrq{n [2, re.2,4].
Ilyctu q ecru o6aactb eBf,rx.qoBa npoc?paxctBa Bl , g.lereHlerx

ro?opono rBJrorcfr Bcrropu d = (2t,...,2r). 3qgaru rracc {yxrr$n
(saxouoreprocteil) t x 6aarcHar drcrera-6ynn4rf, o= (e.,..., q).
$6rryr qer 19. € o onpelpaexuxHenpePuBtorHaQ f, rpxnt{ra-
Dr sHaqelflr rs B't: Ha o/tlrrsrx 9. € O Ha?rH]rlo D-repHoe ,xHeFHoe
rpoerpanc"Bo tr o6o6qeHEc rxorocienoa (roAereil npomGa) f(7) =

= ,1r"rrr{A 
c roofiPrt$eH"an aJ € Br. B .qtrbHelrer o6o6qenmte

rnonoqrem 6yg;n rrexoEarbcr trpoclo rnoroqresamr. Ha rrorec?Be
nap (Qr)€?rtr onpeAerera 0yflr$r paccrof,Hxt p: tx!-B!.,(Drrcn-
pyercf, rrcro e > o. c ralAon Qyflrqren 0€ t acco4upyercr rHor€c?-
Eo rtonoruenoa I(O) =Glf € F, p(+nf) S e). Eraccu l,o n qrclo
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e BH6r{paDrcr raK, qro6u.qJlfi m6ofi ryHKqr{r + € Y xHof,ecrBo u(q)16.
Bug (ynxqnn p saBrcrr or cne4rrprrx pefiaerofi go,rt,w.

Tax, n reopxr paaxorepxoro npr6anenna [2, nr. 4j 6ynrtpra
p( OS) = Barlql?i) - t(fl. EcrecrBeHHo! B orox cJrJ {ae o6aacrr ezq
cqrraercr saMKH]rron r onpaHrqeHHon.

l,lueetcR "ueptorfi Roprr' c o.qrtr{r Bxo.qol n ognirr ntrogor.Ecrr xa
nxog "uepaono frrqrran noAgrb roqry 7e q, ro Buxo,q npxyer gHaqerure

B coo?BercrBr,tx c JpaBHexreu y(2) = o(d) + E, B rotopor BerrwHa E

ecrb nonpeuflocrb, BHocltraf, rqepHur fiqrror", a B o?HoEeHrIr +yaltt+rt(
o ngBecrHo Jlt{ltb ro, qro oHa nplHa,AJlerxr lqaccy !.

3agaua au6opa r.oAenr nporHosa sarJlDqa€tca B HaxolqeHrr rHo-
noqreHa g € M( o). Oxa rofeT pellaTbcf, c I4CnOJIbsoBaHrer pettrqHrrx
arroprn xqecrnx cxer. Hac nxrepecyer KJracc cxer, KoropER BKrDqaer
aJrnoprrru perpeccxolrnono aHa^lxoa [I, na.I] x ?eopru annporcxraqil]r

[2, ra.2,4]. 0nrmeu ero.
Mnorecrso toqex h = Grr...g.l H&BoBer 06) raDqefi Bu6opxofi.

grcao n ecru o6rer au6oprcr. 06pasyex cererc"Bo au6opor H = {h I

lpll =n). Konrpermrr aJrrop[rL y = (v,c) saggelcn {xrcalprefi nu6oprr
v€ H l{ fynr4rr a: Ef r (v}-F. Qynnrprn c, conoc?aBJrf,et 06} oDqefi BH-

6opre v r npoxsBoJrbnory Berlopy 7= (rr,...,xr)eBl Hero?opHil rHo-
noqJreH f€F. Arnoplrx cocror! rc nFyr grarroB. Ha nepaor rs Hrx
Har(anJrrBaetcf, trH(opralf{s o ft/nrtt$n o. .[.ur gtoro Ha axog tuepnoro

souxa' ncAantcr rourt au6oprr y, r lrs na6arggelror sHaqeHrfi ero
Ebrxo.q,a cocraBJraercr Eer"op 3t = (y(ir),...,y(f;.)).Ha atopor erane
o?a xHdoprat[rr xcnoJrb3yercfi ,qls au6opa rHonorulena rs F. B ratre -
crBe rar(oBono 6epercf, LHonoqJreH t = dy,y ). Odsnnanercf,, trro oH

npxHa&lerx? r.HorecrBy u(q). flpr g?or a.[rop[!r r.orer onr6rract.
0nrcarmo ycroBrfi 6esouil6ourofl pa6o$ arnoplr"roB nocBf,Eena snaqr -
TeJtbHafi qactb reoplrfir tl3rarraerril a [I r 2, ra.2r4].

Heo6xo.4rrocrb ncnoJrbsoBaHrf, &[r npornosa Brecto garonorepxo-

c?r o roAefi 6 cBrsaHa c ?er, qto .qAlef,o He Bcer.q8 oyHt(str o ro-
ret 6uru BupareHa e (opryauror Bn.qe. C gpynon ctloporhrrnonpeaxoc?b
npopHose He AoJrrHa 6rnr 6oaauof,. fioetory B raqecrBe rogp.[x nponHo-
sa nog6rpaetcf, rHoroqneH B, ftoroprril 6argor r garoHorepHoc?r o no
paccrorHxD p.

llycrr t., ecrb sHaqeHre 6&axcnon Qynrqln ei B Toqfte ZL.
tlasoeer ratprqe[ Ha6JEqBEtn ratpnqy I = (srr)arn. BseAer Belerop

3t(y(4),... ry(i.)). Coctannr crcrery ypaaxiruR .qrr Hex3Bec?Horo

Eerrope 1 = (ar,,.. ra"):
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i=ri. (1)

0npe.q,earu ratpn4y lpanra G = x[.x. Aerepunaanr Marpnlry G o6ooHa-
trxu qepe3 d.et G. B penpeccroHHov afiaJrlrse [l] r B Teopxtt annpor-
cxuarfln Qyrr+rn [2, ra.2r4] cnoco6u KoncrpyrpoBaHna oro6irarexrn
c: RPx(y.)-f 6aanp5mrcn na rpe6oaaxrx det G I O. 0gnaro Ha npar -
TrI(e oro tpe6oaanne qacro He BnnoJlnse?cs t{g-ga roror qto o6tey au-
6oprr n ueHbEe rflcaa 6aancHu( SyHr(qxf n. B pesyrrrate annapaTH
perpeccloHHono aHaJr[3a l,t leoplrrl annpoKcryaql,lr or(asEBaDTcr napa-
JlnsoBaHHbrilr. Ilpona.mctpt{pyex cxaoanHoe Ha nplyepe 3q,\aqr xAeHTtr -
rpraqrr rxHefiHofi penpeccrx [I,ra.I]. Oxa noJrJ^{aercfi r,rs o6qbn cxe-
rH, ecJu{ crlrrarbr qro o6nac"b Q = El, cerekcrBo 6aorcHlD( +yHKqrP
, = (xr r...I.), raacc o6o6qeuru rHororrlenoB F coctorr I{a JItlHer-

a
ruD( perpeccnn I = 

r=Er "J 
rJ, ruacc QyHn+,lf Y = F ,flonperlHocrb E

cn1rqarHa, r ee pacnpegeJleHre He saBtrctrr or roqru,r i = (xr,...*.)e
€ Q, B ftoropor npoltsBoArrcr xsxepeHxe sHaqeHrrf, Qynrr+rn o(i?

a
= E b,x.€tr. Brg 6yarrgn p onpeAenf,ercR au6opon neoretpr[ AoBe-

J=1 J U

pn,ieiuotr o6racrr &rrfr Bermopa Kooqpr${eHroa ff = (br ,... ,bo) .Bex-
rop 6' nasoaeu onrrrSJrbHHx Berropor cncreru ( I ) , rar npocro ontx-
MaJrbHbnr, ecnr,r Ha Her Aocrrraercfi xrflr,0.yr eBri,rrAoBor aopru 1fixi 11 

.

Coraacxo [I,na.I] a rauecrBe oqeHfir roeQflrtpreHroB perpeccrr o cJre-

Ayer Bsf,rb on?rrarbmM Bercop d. Ecar aet G I o, ro raxon Beftrop
eArHctBeHHHfi. Ecm re aet G = Or To r.Horec?Bo or[rrraJrbHEX B€Kro -
poB Hxeer Hor${oc,rb KoHrnHJ6nr, n Ha BonPoc, KaKof, rl3 Hl,tx 6patr B

Kaqec?Be oqeHK[, Teoprf,, pagBt,tras I [I], orBe?a He .qaet.
{rcao nenyaeBux t(ornoHeH? Berropa I uasoaey er.o 6yneBor Hop-

vofi. B pa6ote [3] pta crlruas det c=O 6uao npeAroreHo B KaqecrBe
oqeHKr KogfifiqxeHToB perpeccxx o 6patu npors8orblftrfi omrraJrbHrfi
BeKropi [xeDqxfi xl,tHxxaJrEr],D oyaeay Hopry. Koaxqectno HeoxKrxBHbD(

neperenHEx, Bxo.q,nqrx B perpeccxD f, H&aoBer ee cJrorHoctro.llonat-
HOr qto CtOrHOCTb,penpeccrx f paaua 6yneBofi Hopve coofBerctBynqe-
ro efi Bexlopa Koo(F{l,ll+{eH?oB 3'. Bu6op BeKTopa d a ra,{ectse oqeHrr
Berlopa ftoo(F4firll{eHroB b rof,.qecrBeH nu6opy B ponx xoAeJrx nponHo-
sa perpeccrrtr rrHrraJrbnoft crorHocrn. ]tAen rtrHr{lrtrsaq1rtr cJlorrocrl ro-
Aerefi npol.Hosa orupaercfi Ha noJrorr,EerrbHHfi ollHr npureHeHxi npnHl$-
na npocTo?u B nocrpoeHxr JrorlrrecKxx oTAenxTeJreT B sq,qaqax pacno -
sHaBaHrf, o6paooB [4r5]. B narete 'C]lHT[f]" sta rger BoruroqeHa B
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nporpamrax nolrcKa penpeccxoHHEx xoAeIef, rxHr{ranbHofi crrorHocT[. Ilo
onH?y gr(cnJtyaTa4rl| naKeta rollto cra3atbr tmo llAef, npocTorH onpaB-

,q&ra ce6s r B gfox cnJ rae. Kpore roro, B HacIofrqee Epevi non] reH

pf,A teopeTnqecKnx peSynbtatoB, oIIltcHBaDuPo( ycnoMfr, B KotopDD( oT-
6op uogeaei no Kpnreprtn r.nHxryra crornocrn Hetrs6ereH. 04rn rs ra-
Krx pesynbraroB 6yAe? cefqac c(Pp.yJrilpoBaH.

.(onyctru, qro Berrop i = (ar ,. .. ,ao) € 83 , reacc p* cocro-

rlT }l3 penpeccrin f = ] ".-., cJlofHocrb KoropErx He ooJrbqe krroracc
J=l J J 

Iy=F = p", "ueppufi ruptgi pea-ro{syet m/Hr1gm y = o(g) = E brrr€P*r
J=I J

irHoaecrEo M( o) = {o}. Tpe6yercr pa3Ecftatrb gJIereHT rnoreclaa f,( o) ,
IrJlll, tt'i,o ro re 'caMoe, l{AeHtx(prl[rpoBa?b perpeccrD o , peaJlxgyex]m
nuepHuu EulrKolrn.

Ilycrr E( o) e (u. ,.. . ,bo ) ecrb Bertlop ftoefitsq{eHloa penpeccrx

o, vHorecrBo rr e fi, ,...i1 ecrb flporsBoJrbHaf, au6opxa tloqeK B

npocrpaHcrB€ Rt , Eerrop flo) = (d,t),...,o(t,) ) . 06osHa.Drr qe-
p€ r(h) Marprr$, Ha6.rm.q,erotfir rotopaf, noclpoena He ocnoBtl{rr Bbt-

6oprx h .

TEOPEIIA I. Cyqecr Bye! !aKaf, eArHan
Ans Bcex o€PL au6opra ToqeK ?.
o6texa e=ori.lr{9kp}, sro Ans Kar.q,ofi per-
peccllH-q€?& onrl,traJrbHHE Bertop. c
urHnvaJrrE.ofi 6yneBon Hopt oil ypaBHe-
HlrR flo;=,f(vD}i cAnHcrBeH r{ paBeH
fr(").

lls leoper}l BblieKaer dtirprrr nAeH"x(ilrallrrn flpol{sBoJrbHoil per-
peccrx o € Pk . 0n pa6orae? no cJre.QDqtr npaBruar.orxcrpyerca an-
6opxa touex vt = Gr,...F.), i.a B!, n crponrcr xa?pxqg xa6ar -
Aexxn x(v' ). B toqxax Bu6oprx y' xsrepf,e.rcr sneqeHre HeI{aBec?-
Hof penpeccnn o .ooprxpyetcr Befirop flo)rr coc?aBrfrErcr cxclera
ypaBHeHxfi fl o) = x(v') . t. Haxo.qnrcr ee onrrraJrbrurr Bexrop c xnnr-
ua.nanofi 6yreBofi Hopuoi. Conracno teopereroto 6yger aerrop ftosQp{-
qxeHroB penpeccrn o .

llyma 6' ecrb penpeccxf,rr(oofipr$reflrH rg?opon cocraBJrDr on-
rxHarbHHF Bex"op c MrHrrarrbHofi 6yneBof, Hopron JDaBHeHt,tf, 

.!L-r(vt)d.
flcrortrro onncanHufi cerqac aJrropxrL onpe.qeJrsercf, (ptrcaq{efi BH6opBr4

roqer vt tr Oynxr$rtr a: El r (v'] -P- B BrAe di, vt) = 6t . Toqrx
au6oprur v' nog6rpantcf, rar, .mo ait(r(v')d(v.)) I o . fioerony
4pr n = a pe[enxe crcreru !L-r(vt)i eIIaHclBeHHo, n onxcaHnun arro-
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pr{tr nepexo.E{! B rulaccnqecKyD cxeuy }lAeHrltQilrar[trt yHoroureHa

o€Q- r l{cnonByeryD B perpeccxoHHor anaJr[3e [I] n !eop[r[r [Hrepno-
arqlr [2, ra.2].

Teopena I ycrarar.nnBae! BeJtrtrrrny o6'oera ou6opxnrgocraroqnoro
.q.[f, nAeHril{xKaqfil{ .m6of, perpeccffi l{s luracca P*. 0H paBeH
n{n(2kdl } tr uorer 6rnu sHaqil?eJrbHo ueHbnre pa,srepHocr]r sr,rlnrtr{ n.
Tarrnpr k=1 rolacc Pk cocronr ns BceBosrornf,D( perpeccttft f = crrr
y KotoprD( J € t1 ,...R) r c € (-<o,o). Aan rAexrtr(prra4rr m6ofi xo
Hrx AocraroqHo hsrepnrb rx sHaqeHle Bceno B nByr (l{KcxpoBaH[u
roqra:( npocrpaflcrBa Ra. B to re apeua pasrepnocrb flpocrpaxclBa
n rof,er rgxepfrTbcfi corHf,utt. ,{,ttn peuenrn orofi re 3qlgqx re?o.q8rr
rHoroxepHoft nH?epnoJrfirur rpe6yercn o6rer o6yranqen Bbr6opKx (cet -
tor) D = n. ll ero ectectBenHo, rar KaK npr o6qer no.qxo.q,e He l^ot -
?HBAe?OA C.[OrHOCrb perpeccttrrcocraBnrDqrx r.[aCC Pk.

tla nparrnre gareqeHor qro xopouxe roAeJu nporHoaa npoc?H, a
34,q8qr nepeonpeABJrettrr, r.e. Ha crq,q{H rx floctaHoBnx BBo,qflTcf, rHo-
ro nrulHr,tx 6asrcm0( ifyHnS{fi eJ r{ nepereHHu 2.. Teopera I ylaep-
4qBetr tmo .qfls nqeHll{(FlEaqrx ro.qerefi nponHosa E orofi cxlJlals,u He

tpe6yetcr 6oarurc o6er.oB o6)maDqefi au6oprr, ecm au6opra ynpaa -
Jrfrera tr l€BecrHa Beprltfs npaHxqa cJrorltocr[ roAe.lefi.

Otaernr Ha Botrpocr xorno Jrr{ rAeH?}r(Prq{poBe"b rtporrsBonbx1,D

perpeccrm x3 P* , ficrroJlbtyr pJLr aloR qe[r! au6opxy o6tera
. 4mrn@kg ). fuiropnrr y= (v,r- ) Hasoaer Hepas&rqaDlpr B P.rec-
JII,! B rutacoe P, HafiAerca napa penpeccnfi 6 n o CO CBOnC?BOI

di(6) rn1 = {fio) ,v).
TE0PEUA2. Bce aJrropxrxH, rcnoJtbayD -

qne au6oprr o6bexa n<nla(Zkl), fiBJIrDi-
ca Hepagrt{tranqxrx B P".

0tcngg cJIeA)rE!, rrTo o6ter au6oprcrrneo6xo.qrroril x Aocra?ot[Glfi
Arfi trAeHtrr(frra4ru ar6on penpeccrr{ x3 P*, paBen nrn{zk}u }.

Apynas sa\aqa, p€uaerafr nare?or ilCl,lllTE3u, g?o aHa.[rs BpereH-
EHx pf,.qoB. B raqecrpe cpeAplBe rtx omcanxa 6H.mr au6parnr aB?oper-
peccnoHHue rHororepHue uo.qeJrr [potroBorbHD[ nopf,[,r(oB [6rra.5]. In.l
oqeHror xoa(ptqleH,ro8 o"lo( roAeJef, B leoprx c,rlnrafiHD[ [poqeccoB
rcnonbSyetcf,rB trac?Hocrrl, re?oA Iarc[rarbHoro npaa.qonogo6ra [6,
$5.4], roloprfi cBo.Brtcfi r HaroqAenrD petreHxf, crc?eru rxueilHu aJr-

re6panuecrc lpaBxetr{fi una (I). }b rpe6oaamrn BHcoBofi c?a?xc,mr -
qecftofi HqAerHocrx oqeHor XogfitsIUeHtoB JrpaBHeHxn aDroperpeccrx
cIeAye!, qlo naparerp E .qoJreH sHarute,IbHo rrpeBocxo.qx"b BeIIrnHy
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n. Ho .q,rt g"ono Eyrlto, q?o6H orpegor Ha6rD.qaeMoro BpereHHono pfi-
Aa, ftoTopHfi [cnonbgyeTcf, &rR noc?poeHxa roAeJrr aBToperpeccru, 6HJI

Aocraloqno L[xHHux. Ha npartrxe re cnryaqnf, qacro npf,ro nporlrBo-
noJlorHaf,. Olpesor Bper.eHnoro pf,gg Kopormf,.B eror cn1rqae napaxerp
n<a, peoenre crrc?eru (I) He e,qIHc?BeHHo, aroHarDrt, cyqectByer
rHorec?Bo aBroperpecclroHHL[ xoAeJrefi, o[xcHBaDqD( Ha6rDAaeuHft or-
PeSOK BpereHHOrO ps.q8 C HyreBOfi nonperlHocTbo. cnpauraae?cf,rKaftyn
ns g,rrfx uo.qenefi [cnoJrbgoBa?b AJrf, nponHosa 6yg14eno noBeAenxfi Bpe-
reHHono pnqe. B pa6ote [3] npenaaraercf, B orot oryqae aH6nparu ry
uoAeJIb aB?operpeccllrrftoiopaf, rree? [,IHrraJIbH]D clornoctr.Aanopxtr
ar6opa raroil uoAe-[[ r{ pee.[rsoDaH B BrU,e nporparrHono ro.qyJrfi B na-
rete "ClltlTE[]".

Peuauprr @rtopor B nocrpoeHltr aJrrop]rrr.a noncxa roAerefi npo-
nHosa aB.fiaetcs coBorymtoc?b or.paHl{trexlf, , HarrttlHaaexux Ha {yHrqxr
rg KJracca t. Bcnommx, aJlropf,tx I ectb napa (Y, a ), cocrofiqa.f,
rs nu6oprr roqeft v tr fiynrqfl a: Rtr. {v}-F. Yuet orpannqeHrfi,Ha-
JIoreHH[rx Ha Kracc tronpegBrre? coc.[aB touer an6opKr v ll r(oHc?pyr-
r$D fi/r{r(ryrx c. Tar, B perpeccxonHor anaJr}rse [I] r ?eopnr aflnpoK-
crrra4rx [2] naaaroor tpe6oaarorer, [pe,qFf,BJrrerHr r BH6opre, f,BJrf,er-
cr HeBHporAeHHoc?b coo?Bercra],Dqen efi rarprts lparra. 3to lpe6o -
raxxe cpaBxxrerbHo npocro o6ecnernaae?cr B cJIWae ]mpaBrrerof, BE-

6opxr, ron.qg no46op ocepe.qrofi ?ottKr,r, Bxo.q,rrqefi B v, Hrqer He or -
pamrqeH. lla gere qaqe Bceno ax6opra HeynpaBnneMer t,t napaHtxpotsatb
B grlrx ycroBlfi BEnoJrHeHre rarmc-ar6o npeAlsBJlfertn r Hefi tpe6o -
B8ffifi sa"pyAHr?ef,bHo. 3ro o6ctoRteJlbcrBo no6ygnao npaftrr{KoB t( co-
3.qAHxD aJlnoprtroB, B r(o?oprD( lrue? HaKJIa.qHBaerEx Ha rnacc t orpa -
mrqerorfi noJlnoc?br) xoHqemprpyetcf, B l(onctpyKrlrx QyHril[rr cr. llpoqe
poaopt, B g?rfx aJrnopn?rax Ha BropoL gTane rx pa6oru B KaqecrBe pe-
syrbra?a o?6xpaefcfi ra [oAeJrb f € F, Kotopar tto rHeHrm npartxra
uan6oaee q[exBarHa rpe6oaaunRxr npe.qiBf,Bnf,euur R 3axoHoxepnocrr
t} € t. Ilprrepu rarrtr a,rroplrrxoB rorHo HafiTtr B [3,7,8]. Ta re n.qer
noJroreHa B ocroBy rarera "Cll[IfE:]' [9]. Ala o6aerqerur or6opa xo-
Aenefi B narere npe,qyc[otpeHo cJleAyDqee: srsareH voAeJlefi HE KoH? -
porbHofi nu6opre; BHBoA roAeJrer Ha neqarb B ErrAe @puya; npeAcraB-
JreHre BpeveHHEx pfiAoB B B[.qe r.pa/+rKoB lpaeKtoplrR B npocrpaHcrBe
nepexeHHDlx; pacqet tpaerrop}{fi npoqeccoB no 38,1q{H}o4 SHaqeHrf,r ne-
peMeHHbIx ynpaBJleH[srrtro Heo6xo.utrlo A;rn axaJrttsa peaKqxt{ uoAeJren Ha
ynpaBneHxe r ee ceJreKryrn no oToiry KpxTep[D; pacqer cneKTpaJrbHbrx

xepar?epltcrrrr MoAerefrqro .qger Bo3iiornocrb ot6npara MoAeJIr no npri-
3HaKau yctOf,qllBOCfl{ r qacIoTHHu XapaftteprcTtlKaM nopor,qaeMEx I/tMl

p@eHrfi, a TaEae annfftyAH6rr napxoHftqeclolfi aHa-m{3 ornx peEeHufi.
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$2. OpIrryr narera

IIoncK JIxHefi flofi perprecct{oHHofi ro-
A e n n. fiaxa ra6ar,rqa "o6texl-nepexeHHsf,t 1[ = (t.r)ax(a+r).Crpo-

ra 1 ta6anqx 1l cooTBercfayer l-r,ry o6beftTypton6eq J - nePereHHofi
xJ, oJrexeHr rrJ ecrb sHaqeHle nepereHHofi rJrlal-r o6rerte.Icnacc

MoAerep tr coctorrr Irs .[r,tHef,]G* perpeccxfl ro = f(i1 = ,3r.rt, 
* b,

B KOrOpHx roo{rprrpreHru ar,b € Rt . 3a cnorHocrb roAeJrx f flPnm{ra -
etcf, BeJu{ttnna l(a, I o)1. (furcrpyercn qrcro e e [o,t). Moganr f
orpegBrrercs Kar e-xoAe.rb, 

"* ilrhrt, + bE - toll s etfi ioll,n.ne

t, = (tr",....tr")€El r{ Bce rornoHeH?H BerropsE - e,4}rHxry.
3A1u.AtlA I. Aarfir e e[Ol) n ra6anqa 8. Haf,tn rxHefiHyo perpec-

c[oHH],D G:UO[€nb rf,Hl{reJbHofi cnorHoc,lr.
lloncr( KBaApatrtrHofi perpeccnoH

H o F x o Ae.[ f,. Itaqgparntnofi perpeccf,oHnofi roAerbnf nasu-
Bae?cr 3aB[cuoc"b Br.qt:

-o = .)r.rr=.=r. o!ro.=, 
* ",

r.qe rooi[FrqrrexrE a.. r b- r o€81 . C.rornoc?b roAeln f ecrr
na l{a.rlo} u ( b,, l'o}l-. Ioge.ra f ectr e{oAe,rbrecJrn

ll. i."rrt.t, * 
o!.,oot" 

+ cf - to[ s e.[to[ .

lloc.lte lonorrar roAerb ot(orqarelbuo ar6paxa, oxa rorer 6uta
,{cnoJrbsoBaHa He roJrbl(o .q',Ifi nporHogar Ho l,t .qnt qenefi rulaHxpoBaHnf,.

B narete "CI4i[TE3' ora QJTHTS{I oxBaqexa ro.qynf,rx pacqe?a 3raqemtf,
qereBofi nepereHHofi no sq.q&HHlrr sHaqeHrfl [epereHHEx ynpaBJleHxrt
a TaKIe roAyJler, pe[aD4{r se,tlaqy ontrreJlbHono }mpaBneHxf,.

BEf,TqT.

3A[A!{A 2. Aamr e e [oJ)r ta6arqa B. ttafr"r rBqlpalrtmjD pe-
npeccroHHl,D s-roAerb arf,rarbHof, clorHoc?x.

Texxoronrqecrar qenoqra nonera roAe.u rBqApa"f,ruron perpeccxr
6una aaegexa B rrsxet! e qelbD [poBePIa{ cnoco6uoc*r qponparrHoro
o6dcneqenra narera r ero HaparyBalrrlD s8 cqe? nprcoe.qlHeHrf, HoBr[
npo6aamc ro.qyrefi.
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lIoncf, aBtoperpeccuoHHo ft r.oAeJrx.
lfuemcs o6rermr d.. r... rd. H coBorlmrocrb ormcDrBaDqp( nx neperer-
tox. 3ta coBoRynHoctb pas6xBaetcfi Ha rpx liplmmr: qeJIeB],D nepergH-
HJ,D zo, nepeIeHHLIe JmpaBreHXE x.*r 1...1o tr OC,!ar!OE. 06teAnne -
Hre xo c rlr...Fe o6paSyeT uHotecTBo {aI}oBtDC nePeMeHH[Ix.

fus roro q"o6H upoxn xcrpt{poBatb pasHfitly uer,qy ([,a3oBLilt{ ne-
PeTeHHHXX H rIepereHHHrX JmpaBJreHXfi, npflBeAer IIpHxep c caxoJtelor.
Tarryrau noBopora pyner lr rnra.q.Bnrarean 6y4n orHocr?bcfi r( nepe-
reHHuu ynpaBJlenxr. B to apera rar roopgr{Hatu caxoJrera B npoctpau-
ctBe r{ cocraBJrmqle BeKtopa cftopocrH 6yAyr (rasoDHr.r nepereHHHri.
[oIeaofi neperennofi rore? 6H?b, Harlplrxepr BHcora floJle?a caxone?a.
0cuoaxofi sqAaqefl roAenlpoBalr,rr aBJrf,etcs npcrHoa [oBe1eHrf, Bo Bpe-
reHlt rleJreBoi nepereHHoft. 0co6enxocrb .B,rHarxqecnofi sq,q8qx npoFHoga
3alumrae.rcf, I tor, qro BJrxf,Hxe nepereHHEx lmpaBJreErf, Ha ueneB}rn
nepereHH],D Hocrr nDorrril xaparrep - HenocpeAcrBeHHoe BJrHaHxe il
onocpeAoBeHHoe qep€ nepereHHHe r, r... t..

fun noctpoerrn roAe.[[ flpol,Hosa ]tcnorbsyerca ua6op ra6mq
llrr...rllr c D ctpoKar.x n n+1 ctoJl6qarx. Crport c Horepora u ra6ar-
rE Cr onrcHBaet coc?of,Hne o66erta au B roreHt BpereHx 1. Iio[
aBloPeIpeccfioHlrofi roAe.[bD noH[rae?cfi cuc?er8 Jtl,tHef,HDrx pasHoctHu

J@EHeHrfi (cr. [I0,na.5; 6,55.2.4; II,c.19-22]) caeAJrcqeno BrAA:

"." = ,#1, t * "il -]-' *.... .;? t-n) *

. 
*:r(blr=l+r 

+ u!*rl +...+ ulf {-p) + c., (2)

B Koropof, 1€v. llnorecrno v = (orr1r...,un)E(olr...rE) cocrort
rs HorepoB (tsgoBu nepereHrrEx, JEIxfHBaerEx I Aaro{otr ftoHrpe"Hofl ro-
.q,ear. Vqer neperemux JmpaB.[eHxE ocyqec?Bnrerct c noroqbD rnorec!-
Ba r g (E+1 ....p) . thceo p HasuBae?ca reydrxofi roAeJrtt. ]tgerc 1
o"crot?Haaer roreHrH BpereHx p+1,p+2,N... .crraoa r|{ (sF-10,
Ir...rD) ogHaqaer, qro npr pacqere rr B roraer! Bperenn 1+1 no

@pryre (2) ra recto rr-8 noAcrasaneica snaqerf,e nepereHHofi r"
B rorenr EpereHr r - q.'3naurr al! , b;3 norrrranacn rar roe6fr-

EeHilr' ctgrqle nepel rl-9 , {q , I He EaK sallrcr arj x b..
B creneHr -q . I(oe6ptqnentu .;] , b;l , c. € nr. 3aprcnpyer
naldrny p. I(racc xoAelefi lD noJr1 raErcr nlrrer BepbxpoBaHxa rHo -
rec?B V g (o,...,a), f S (ai1 ,...'E) f, npoxsBorbnoro nr6opa arla-
cerurn roafiilpentoa ai!, tf , c. rs nr. Ilyct I - xexoropsfl Mo-
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Aerb rc Fp co cBorrr sHaqeHrfllr napare"poB al], tl|, c. n xHo -
recrBarx Y r t. Conoctaarr l-ry JpaBnenrrt ro.qer[ f aertop t. =

= ( or*" ..(1 ) , . . . ,o. ,.(1 ) , . . . ,oe*.:.i;i 
' 
. - . 

'or ,^t"l I . ttorno"e,lt,
Ber?opa floActtrruBaer no @puyre:

9
rJ t, ,r(u)+. ..+a.-f t *,r(u) ) +ol+l .(u) = E (at ,€T

+ Et
r€f

(oiltr*, ,.(rl)....+ulftr-, *(u)) + c, ,

rge 1 npo6eraer snaqerila ot p+l Ao t-1 x rg,r(o) ectb eJlereHr

tafrxB lIe, c?of,ryn Ha nepeceqeHxr u-il crpoEl r r-no cloa6qa.
C@pnrpyq ?9*top t, = (t *zr.(1),...rt",.(1),..., !,4a,.(" ),......, rr,r(a)). Kacectaor l-no lrpaBHeHxs ro.qefii f HasDtBaetcf, Be,Ir-
tDTHA

&(r) -;t';;"]t, .i*.to.,.(o) - t ,.(u))2 '

3a repy naqec?Ba ro.qp.rn B qelor rprxxraelcr {t) = o+=x.(f).

llo.qanr f ec"b o-ro.q,ef,b, ecar {r) s c . Bugenrr a ,p ,i3t*""
G-ro.qprefl larp . Bne.q,ex noHt?re cro&toctr roAgJIr f . B orarrue ot
nepereHHofi { xasoaer rt-Q apr1rreH?or. Apnyrem -l{ B ypaaHe-
liln I ro,qe[,r f clutaetcr AefictBJ,Dqili ec.llr c?or!rytn nepeA rofl B 1-r
)paBHeHrrr ro.qenrr f Koaqpr1{eH! orrrqen ot Hyrr. 06oanetorr qepeg

Qr(f) rHorestBo,qef,etB],Dqm apryreHloB l-no ypaanercu.Caornoctrn
rdgear f aasoaer tncro B(f) = lr€pvQr(f) [. Tarcrr o6paaor, 8(l)
ectr o6qee tflc.[o .qenc"B],Dluo( apnl,reHroB ro.qear t .

3A{Aqf 3. dqgmr G>O r na6op ta6mq lDrr...'I. . tla,fitrr €-ro -
.qelb rnrurarbHotr crorHoc?r.

A.rnoprrru pe[enxr sq,qaq I,2 r 3 nprno.q,mcr e [3].
Ilo.quepnrer, q"o aB"openpeccxoxxef, roAelb, onpe.qgtexlar DEe,

p€48et sqlacy oAHoBPereHHono om{ca$rr HecrorbKtx BpereHHDIx p8AoB.

Paccer ottrrrerbHono ynpaBteHrr.
Ilycm 4rr rn6opa ra6anq 11rr...rllr noctpoeHo Hecf,orbro amopeppec-
croHnu roAereil ar.qg (2). Cpg,q.lr d, r...rd. nu6npaelca Herolopaf,
o6tert ilo tr Frcrpyercr o.qna xs noctpoeHru[ ro.qpren. 3qgaetca o6-
rac"b .qcnyc![Il8 )mpaB.[a{fi B Brlqe f,oHeturf, Beqec?Eelffi rH"epBa-
roB Lrf Eq,qp, oep€!.eHnon lmpaDrelqr. lpanrry xH"epBaroB lmPaue-
trt nr1rl (hm noctoam rux rrtreHrn[Ect c terrefa apereu.B
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raqecrBe HaqaJrbnblx sHagelrxfi neperennlu rl ,... *l flpr 1= 1 ,.. . ,to
6epytcn qrcJra rr.o(u)r...rt -(u) na ra6arq lI .,r...Jrg .

3AqAtlA 4 [ I I, c. 19-22] . '&raa Haqarbnue rHaqeHrr nepcrerrH[rx,
,l ,... ol npn 1 = 1 ,... ,to (to>n+1), au6patn lame sHaqennr [epe-

reHHErx ynpaBJreHnr rl... ,... ,r] npr 1=to+1 r... rtr xs sa.qarrtofi 06-
.[acrx JmpaBJreHrr, ro?opHe rarcxrrstrpyDr (rar rmrnrsrppt) BH8 -
qeHxe qeJreBon nepereHHofi B xoreHr Bpexerfl tr.

Cner?paJrbHHfi n arnJrrry.q,nun aHa-
r ll 3 r o A e r e fi. 3qlpIla aB"operpeccroHHer roAe,rb

i(ra) = Aof(l) + erl(r-l)+...+ 5(r-p) a

+ r-rfi(r+1) + Bof(r)+...+ BpI(l-p) + [, (3)

fi(r+r)=cfr(r)+d. (4)

3.qecr i - Betsrop {asoBEr neperenro[, i = (roF1 ,...F.), fr -
Bef,rop nepereHHEr JmpeBJreHxf,r fr = (re+r ,. .. , t, ) , JrpaBxeHle (3)
€c,!b sarrrrcb crc?eru (2) a serropHor BrLe. Perenre crcrerH (3)-(4)
rcno norJ Dt?b, [cnoJrbsyr HaqaJrbHue graqeHxs Ber?opoB i n f n pe-
r1ppeHrHlre coorHorleHilfl (3),(4). Ho xata salgqa sa&lDqaercr B no-
IJ^leHXr aHaJu?[qecron saBrcrroc?x Ber(?oPoa I r fr o! naparerpe 1.
Fcan aaecu HoBue neperemrHe, ?o crc"era (3)-(4) r€tre? 6[rrb [epe-
ilceHe B BxAe paBeHclBa

i'(r+t)=pffr(t), 1=pr1 ,p+2r..., (5)

B roropor it ecm Bef,rop pasreprocrr r = p(a+l,) +2(a+0,a p&3rep-
xoclb ra?pltqr D ec?b rr n. Ilornorerru lr c Horepofl or 0 4o 6

ecar rpsoaue reperexHDre, a c Horeparx or (a+1)(p+1) no (s+1)(p+1)+
+(a"r).t - nepererulue lmpalJleHnfr. .[;r cxarrproro J@BHeHrr sra pe-

A)rr4rr omcana a [6rg5.3l . Paexre crc?en (5) samcrBaElcr B Er-
p i.(r) = Dr* i'(p) . l{cno.rrayr rsnrrry, pasBr"},D B 

"eopu 0yHr-
Ef, or xe?pnq I I2rn.r.Yl , xrrxo safirca?b crerermu ratprg Dr+ B

rrIB BHparerflil o" 1. B rpocrerLer cryqaer ior.qt ace cdctaenrure
sHarreHrr \ ra"prst D paslrtluol, nor] raer PaEeHclBo

Ef'(r) = E 8. r1, (6)
J=l J J

i ecrr r{epxrre Eemopu c rorrtrercHurx rornoHeHrarr.
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B [I0, nJr.y, g4] npnBoArrcs BHBo.q, (oprynu (6) .u.na cr] raf, craJrf,pHo-
ro KoHeqno-pasxoc?Horro JpaBHeHrfi. PaseHcrao (6) rorer 6mr npeo6-
pa,soBaHo K BrtAy

i'(t) = ,!r(''{ coa(orl) * {')e} cra(or1)} + 
,=}., {" 4,o

rAe gr ecrb roAyJIb co6ctseHnoro rflcJra \, !J - ero apryuext, \

{") ""to n-uepHue BeqecrBeHHHe Berropu. Oopryaa (?) .qaer aHaJr[ -
riuecrlm saancrxocrb Bex?opa it or naparerpa 1.B rexrope ft xac
rHtepecym He Bce KoInoHeH.lHr a ToJIbKo Ier xotoPHe oillcbtBaD? Ilo-
aegerue i n fr, t.e. KoynoHeHrlr c Houepaun ot 0 4o B r o? (s+1) r
r(p+l) no (sa)(p+1)+(n-e) - 1 . Hasoaev rr coBorynnoctb cJAecr -
BeHHLrr flo,qEerropox lryaanenru (5).

3A{AqA 5..qpn na6op xarprq AoArr...rA}F-.1 ,...FpS x B€f,-
topa t r d . Tpe6yetcr Hefi?x co6crBeHxue gHatelora ratprr4u D.\

3AAAtlA 6. 3naa co6ctaerorre sHaqeHrr rarp[rpr D tr HaqarbHrf or-
pesor ?paeftroplrn, nopoqgerc{of roAeJrbD (3)-(4), Hafirrt npeAcraBJre -
Hxe cyqecrBeHHono noABemopa crcreru (5) s an.qB (?).

Srgarex yoAereR, pacqer Bapt,taH
? o B. Perpeccnonnar xoAeJrb cBf,BHBae? qeneBtD nepexeHHyl ro c He-
aaBrcrrrtorn nepereHHurtt rnr...Io . 3a{rrcnpyer 3HaqeHrfr HegaBncr-
MbtX nepeMeHHhrxrT.e. floJrorg,tM ,t= t.. conoctas]tr,r naropy r, r... r rn
toury i= (rr r...,ro) €Ro.llog pacuetoM Bapnanta nonrmaercn BHrrrc-
.[eHre sHar{eHnfi penpeccnx E Toqre t-. Irra pacqera rpaeftlopr{tt, no-
potAeHHotr aBropenpeccf,oHHofi roAeJrbnr3altD?ci HaqaJIbHHe sHaqeHrt

Qa,ootsrn repexenHrfi i(r)=(r| rl ,.. . , r: ) npr 1=1 ,. . . ,p+1 x (Prx-

cxpyprcr sHaqeHrr nepcranHux ynpaB.renrfif(r) = (-l*r,...4) npx
14 ,. . . ,t (t > p +1) . I[s coornoueHxr (2) BuqrcJrrer.. i(p +2) ,...
..., i(t) . Sraanen roAenu sarJrDqae?cf, B cpaaHeHx[ B[rtrxcJleHnlrx oxa-
qeHnfi qeneBofi nepereHHofi c ?er,[ ee gHaqe}trltrtr, rotopHe coAeptrarct
B KoHTpoJIbHrx ta6lnqax to6tert-nepeyeHHatt.

$3. Cocraa nporparrHono o6ecneqenne

Ilaxer 'CIIHTE}i axnoqae? B ce6r 6r6aroteny {oprpaHoBcrc,rx ro-
, Ayrefir coc?ofiqyD xa 3I nporpauru, r na6op JcIFrpoqeAJ@ Ha raure

ynpaBrenrt oe,qr{rtr.r I 13] . Pasxepg rporparr or I0 .q,o 1800 onepa -
TopoB. 9acrr nporparr xrpaDT Bcnororaretrbx],D poJlb x cJllrat &[t
samcu trH{oprar+{x B craHlgprHue na6opu AgHHEx, BbrAenex[f, neo6to -

8?



.ulrltr no,Q.Horec?B AEr{Ht8, o6p86otH peSyJlbtaloB r BErBoIt nx Ha

A{lU n r.n. l{reetcr ?ett Ha:tHEaerar "nponpanra nprBrsKrrr tto?o -
paf coAep{t ScrrtFH{t Ha cos,qeHt{e Heo6xo,q{Ilfi Ha6oPoE .qaffiftIx Ha

.qlcfte, a raKre 38iqafit{r Ha tp8Hc.,Ifits{D n pe.qEmlpoBsHxe ooFPa}toB -
crtrx uoAyJlefi. crornrmpoBaHHHe x orpeAar$npoDaHHue lrPorpalr,H no-
remDrcfi a 6r6flotery sarpysoqHEx ro.qyjiefi. llcxo;,4 xs peoaerof, sa-
.qeqr, noJrb3oBa?eJrb cl{crerH au6rpael ty r{Jlli }iri;tn JCl-npoqeAypyrt(o-
ropat ocyqecTBJrf,eT BEtoB Heo6xo.qil.rfi Lo.(yre, r sarrycK rx a pa6ory
B HIrIHOfi nOCJre,q,OBa'lerbHOCrn. [IOAUAOaateAb vore'r car cocraBJlmb yn-
paBJrmrsre nporparLu .qJIr penenns cBorx xq,qaq. 06vex nn(oprar[{efi
rerrqy nocneAoBareJrbHo pa6oranrqrrn nponparrarr oc1qectBJlf,e?ci qe-
pea na6opu mtnfifi Ha .q1cxe.

B ocnoamoc nponparax [cnoJlbsye?cfi ArHarxqecroe pacnpeAere-
Hrle narfitrtr ato noggoalet peua?b sq,q8qx 6oaru[I pasrepHoc?en. 06-
pa6amaaemre ra6arIpl srcflepnreH?aJrbHrrx .qanxr[ ronyr coABFa"b Ao
50000 urcea B BeqecrBenxor (oprare.

Ilaret flpe.srasHeqer gar brcnryatarptl{ Ha 3BI EC c [crloJlb3oBa-
Hlrer Hanonrterr He xarxr.lHxx .E{crax HllA-rc-506I r Haftoffitert Ha

ranmrrHux Jrex?ax t0U-m-50I0 r pa6orael noA JmpeBrenner onepa-
r[roHnoil crcreru 0C EC aepcnr 6.I.

llarer aHflorx{en a aa6oparopm texHrqecrofi H6epHe?xE{ HoBocx-
6rpcroro pocylapc?BeHxoro yl{xBepcrlera. florouo aB"opoB Hsctorqefi
cratbr, Ha,q, naretor pa6ota.nr rponpannc"H E. B.Ar@noa, B. B.3a,m-
6oBcrorfi , f,.f.3osnn, D.I.&oux.
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