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Orssre BeAy[Iefi opraHrr3aqriu
Ha .qr{cceprarlaro Xunrexryenoil 14uur-r-Xop,ro larnr6a40pxrreBHr,r <Mo4eru u

MeTOAT,I HeIOIBT4XHbTX TOqeK B 3a4aqax onTI4MLI3a{r4IZ napaMeTpoB
!r4HaMI4qeCKr4X C14CTeM)), npeAcraBneHHyIO Ha COlrCKaHue yueuofi creneHr4
Kanrz,qara Qllszxo-varevarrrrrecKr4x HayK rro cnerlr4aJrbHocra 05. 13. 1 g _

MarevarragecKoe MoAeJrupoBaHue, qucneHHbre Mer.oA6r u KoMlneKcbr rrpofDaMM

llprz r.rcc:re4oBaHr,Ir{ MHorI4x MareMaruqecKr4x MoAeJIei nuHaMu.recKlix

cI4CTeM, Onucr'rBaeMbrx o6rrrHoseHHrruz 4u$$epeHuHajr6HbrMr.i ypaBHeHurMr4,

qacro paccMarpuBalorcq 3araqv onrvl{r.-3ar\uu MoAenr4pyeMbrx rrpolleccoB rio

ynpaBnrlonrr4M napaMerpaM. lloerorr,ry pa:pa60rxa BbrqrrcJrr4TeJrbHo e66eKrnsHr,rx

METOAOB OIITI,iM143AI I}{I{ APAMCTPOB APIHAMI{qCCKI4X CI,iCTEM 'BN'CTCq BNOJIHE

arryalsHoi relrofi rzcc:reAoBaHl4r. Tarne :a4aur.r o6rrqHo paccMarpuBarorcr KaK

3aAar{[ KoHeqHoMepHofr ontuuu:allr4r4 c HetBHO 3aAaHHbrMr.r Qyuxrlz_auH or

napaMerpoB, u Enfl Hx pe reHI{t Hcnonb3yrorc.s MeroAbr uerqHefiHoro

rpofpaMMr4poBaHr4r. B Alrcceprarlr,rH Xnuiemyeeoi 14.-x.A. pa3BrzBaerct

t ' l lgectHsrf i  aJbrepHaruBHsrf i  no.uxo! K peueHHIo yKat3aHH6rX 3a.4a,j ,  ocHoBaHHbri i

Ha npxMeHeHl4ri reopril4 I4 MeroAoB orTTI4MaJIbHoro ynpaBJIeHLIr. Hosrtlu rBrterc.g

pa3paoorKa rz peanr43arlur cneqrr€urbHbrx HeJroKa-rrbnux ycrorufi y rry tute%rrfl

ynpaB.,'reHr{r B QopMe oneparopHbrx ypaeueHrafi B npocrpaHcrse ynpaeleuuii,

KOTOpbre 14 HTepnpeTupyroTcr KaK 3aAAqLT O HeroABr.l)KHLtX

KoHcrpyupyeMbtx oneparopoB. flpe4laraevsie ottTuMrz3aur4oHHbte

HenoABI4XHbIX TOTIeK OCHOBbTBaIOTC' Ha IrocJIeAoBaTeJIbHOM

KoHCTpyrrpyeMbrx 3aAaq HeJloKaJrbHOfO ynyirueHr4s ynpaBreHr{r.
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B pa6ore .4aercr xapaxTepucrl4Ka HoBLI3HrI nonyqeHHblx pe3yJlbraroB.

1. Pa:pa6oraHHr,re MeroA[,r HenoABHxHbIx rorreK AJII perxeHrrt K,rlaccoB 3a,qaq

napaMerpliqecKofi onrlrNrusa1lu [r4HarrlruecKux cucreM, npe,4craBJrtrorque co6ofi

cneurra:rbHbre 3ana.uv o HerIoABIr)KHofr ro.{xe KoHcrpyHpyeMbrx oneparopoB

ynpaBneHHs, o6,'raAalor cnoficreaN{rr He,'IoKaJIbHocrI4 Ir Bo3MoxHocru yilyrrIxeHI4s

HeonrnMa.rrbHbrx ynpaerenui, yAoBJlerBopflIorul4x AuQQepeHIIIraJIbHoMy

nprrHrlzny MaKcriMyMa.

2. Hoeoe seo6xoAul,roe ycnoBr.Ie onrvManLHocrn yavrvrBaer u3BecrHblfr

guQQepeHqua,rrHsrii npzuqufl MaKcI,IMyMa B KJracce luuefisux no ylpaBneurrro

3aAarr napaMerpuvecxoii onrl{Mu3aur.J14.

3. [oxa:anHbre reopeMbr o cxo.[t4Mocru o6ocHoeslea]or npLr Hlr]inHaJt'HyIo

CXOAHMOCTI' npeAJIafaeMbIX HTepaUhoHHbIX aJIfOpI'ITMoB pelxeHUs MoAenI4pyeMbIX

3a.[aq o HenorgrlNuofi roqxe.

4. flocrpoeHHbre MeroAbr pelleHLlt

IOBbIIIIeHHyIO BbIr{I4CII4T€II'HyIO

3a,4aq o HeroaBr4xHoii Tor{Ke HMeIor

eQQexrueuocru, noArBepxAeHHyIo

pe3yJrbraraMI.l cpaBHlrrenbHot.o aH€ulu3a ITpeAJro)I(eHHb]x MeroAoB c rr3BecrHbIMI'I B

BblquCJlliTeJIbHI'IX 3KCnepIIMeHTaX.

flo,ryveuuue e pa6ore pe3ynbrar[,] onpe.4ent]or rIepcneKTI4BHoe

HanpaBJreHI4e pa3BHTus reopHH 14 MeTO,4OB OnTl',tMH3auljl'1 apaMeTpoB

Hent4HefiHbIx yrIpaBnteMbIX ct4cTeM. llparruuecran 3HaquMocT[, I]onyqeHHbIX

aBTOpOM pe3ynr,TaToB O6OCHOBEIBaeTC' pa3pa6oTKoft u coznauueM npofpaMMHo-

BbIqLrCIuTeIbHOrO KOMnJIeKca nJIfl SQQeKTI4BHOTO pelleHl4t aKTyaJII'HbIX

npI4KJIaAHbIX 3aAaq ynpaBneHHfl AI'rHaMl4rlecKuMl',t clIcTeMaMIz, a raK)Ke

r4cnoJrb3oBaHlleM B yqe6HoM npoqecce u B rIoAfoToBKe npoQunbHblx

creuI,IaJ 4 cToB.

Pe:yrr'rar;t Ancceprauul4 voryr 6urs cnoJIb3oBaHbI B OfEOy BO

,.5yprrcro.ri4 r-oc) napcrBeHHblfi yH Bepctlrer,r. @I-BOY BO <Vlprcyrct<uh

rocy.qapcTBeHulri yulrnepcr.irer), @fEyH tr4Hcrrzryr nporpaMMHbrx cr4creM I4M.

A.K, Aiirava3tHa PAH, OfByH tr4ucruryr npo6rleM ynpaBneHl4t IiM' B'A'

TpanerHuxoea PAH, @)fEyH LTncru.ryr Ar.rHaMr4Kr.r crrcreM v TeopI4Ll ynpaBneHruI



CO PAH rr Apyrr4x opraHr.r3arlrqx, 3aHlrMalorruxct pirpa6orKofi reopul4 14

MeTOAOB pelrreHrrt 3a.qaq olrl4M a,'IbHoro ylpaBreHuq.

fluccepraqux cocror.rr n3 BBeAeHHq, Tpex rnaB, 3aKJIIor{eHnt v c rzcKa

Jlr4Teparypbr. Bo eeegeufiLl 4aercn o6sop ocHoBH;IX noAXoAoB u MeroAoB

onruMa-rrrHoro ynpaBJTeHns, Qopvyrlzpyrcrct IIeJIU u 3a4aqv I4ccreAoBaHIu,

yKa3blBaloTcr HayqHarr HoBI,I3Ha, npaKTl,IqecKat I4 TeopeTl4qecKat 3HarllrMocrb

pe3ynbraroB pa6oru.

B nepnoii fJraBe paccMarpllBalorct KJIaccbI 3aAaq o rhMl43allplu napaMerpoB

IHHaMrIqeCKrrX CUCTeM, B TOM rILlCJIe, C napaMeTpaMll B Har{aJIr,HbIX yCloenlx. Ha

ocHoBe onpeAeJreHr{r vo4n$izquponauuofi 4u$tpepeHllzanLHo-alre6paz'recrofi

corp.aNeuuofi cl4creMbl crpol4Tcfl HecraHAaprHax $opuyna fipl4palueHus uenesoft

QyHxqrau, He coAepxallat ocraroqublx rlreHoB pa:loNeul'tft. @opruyna [o3Bonter

cKoHcTpyr{poBaTb HeIoKa[bHbIe ycJloB]rt ynyqrIleHL{{ AonycTllMofo ynpaBneHI4q B

paccMarpr4BaeMbrx KJraccax 3aAaq, Koropble npeAcraBntrorcrl a Qopve

c[eqr]aJrbHbrx 3aAaq o ueno4arlNnoi ToqKe orIpeneJI{eMEIX oneparopoB B

npocrpaHcrBe ynpaenenufi. Ha ocuoee yKa3aHHoro noAxo.qa n ,rrHefrnou no

ynpaBreHlro Knacce 3aAaq oflrl4MH3alltlH .4lzHaMuqecKlx clicreM no

yl]paBnttolqrjM |IapaMerpaM nonyqeHbl HoBble ycjloBHt oflTI'IMa!'IbHOCTIZ

ynpaBneHI4t, ycrr Jru BaloLIIIze ngsecrnr,rfi luQQepenqua,rrur'tfr npv Hl{rrn

MaKCr4MyMa. B XOsrle rnaBbl npI4BeAeHr'I pI'IMepI'I, r'IJrjlrocTpIlpyrcuue ocHoBHr'Ie

csoicrea KoHcrpyupyeMbIX 3aAaq ynyrllxeunt y[paBneHr'Iq. B qacrHocrll,

B03MOXHOCTbrl0Ka3bIBaerct cTpororo ynyqrxeHl4t ynpaBneH14t,

y.qoB,'rerBoptloulero ALlQQepeHIIrian['HoMy npIiHIII4ny MaKcIzMyMa.

Bo eropofi rJIaBe npeAraralorcq MeroALI onrIlMH3aI{t4I4 napaMerpoB

AHHaMHqeCKI{X CfiCTeM Ha OCHOBe peIXeHI4q MO.4enupyeMbIX 3alaq o

Heno.qBr4)KHoii rouxe. [lrr pelxeHuq 3aAaLI o uenoAellNHoil ToqKe crpotrc{

uTepauuoHH6re a:iropnTMbl, aHaqoruqHble H3BeCTHOMy MeTOAy npocrofi

vrepa\ur4. O6ocHogrleanrcq reopeMbl o cxoAl4Mocru paccMarpi4BaeMblx

LiTepauuoHHbIX aJ'IfopIlTMOB C IIOMOIIIbIO I43BeCTHOfO npI4HLlI,Ina CXIIMaIOUII{X

oro6paxeuufi. @opvyngpyeTcr npr4Hur4nua bHafl cxeMa MeToIoB He[OABr.IxHr,IX



TOqCK I{ BbII-II4CJII4TCJIbHLIC OCO6EHHOCTU I4X PEAJIU3AUI4I'I. IIPCINA|ACMLIE MCTOAbI

Heno.{Brr)nHbIX ToqeK Oopa3ylor IIeJIOe CeMeACTBO Mero,4oB, KoHKperHarl

MO.{UQr.iKarluq KoropLIX onpeAenterct nocTpoeHl{eM ofiepaTopa ynpaBreHfiq,

cnoco6oM pelxeHH-s anre6pauqecKl'1x ypaBHeHu fi AI4OoepeHI{I4anbHo-

anre6paliqecKoii conptxeHHofi cucreMbl, B6l6opoM IzrepaqltoHHoro anfopl{TMa

pelreHu.q 3ala!]/ o HenoABI4)l(HOfi rOqxe l,t Apyrl'rMl4 oco6eHHocrtMl'I'

B rperbefi rraBe LlccneAyercq cpaBHnTenbHat 3QQeKTrrBHocrr,

IIpeAnafaeMofo otlTllMu3alJuoHHofo noAXoAa B Bblr{ltcllHTe.libHblx 3KcIIepHMeHTax.

PaccuarpUearoTct Ii3B9CTFI6Ie MOAeJI6H6Ie 3AAAq\4 IIoHI4X9HI4I IlOptAKa CI'ICTeMBI

AuoQepeHuuarbHbIX ypaBHeHil fr, [p14 BoAttIIue K 3aAaqaM onrIrMI'I3auIII4

napaMeTpoB AuHaMriqecKofi cucreurr MeHr,UJero nopsAKa. B lroAelrsoil gaAaqe

((caMoJreT c aBTOTII,IJTOTOM) nonyqeHbI pacqeTHble onTI4MaJIbHLIe 3HAqeHUfl.

napaMerpoB, npu Koropblx aocTllfaeTct MeHbIIJee 3HaqeHlre qeneBofi $ynrqult,

xapaKTepr43yroueii 6rnsocrs perxeHr4i, no cpaBHeHr4ro c r,r3BecTHr,IMIl

pe3ynbTaraMl4. B npyrofr MoAeJiI4 (KI4HeruKa s.qepHoro peaKTopa) Ha ocHoBe

floclpoeH'. t r  h HccIeaoBaHufl  BcnoMotaTenbHoi i  MoaenbHofi  i ,aaav4 Haf iaeHbl

paCqeTHLIe 3HaqeHI4q napaMeTp6B, KoTOpbIe TaKXe o6eqner{HBaTOT CpaBHIITeJILHo

nyqllrylo TorrHocTb tlpu6 r/oKeH4fl perxeHr4fi llcxoAHofi a ueneBofi crrcTeM. B eroii

] \ I { e | J l a B e a H a n l i 3 u p y e T c { H 3 B e c T H a ' 3 K o J I o | o - 3 K o H o M I { q e c K a ' M o A e I b ,

orr4cbrBalo la.s Bblriyolt npoAyKulzu c yrIeToM BpeAHbIx Bbl6pocoB'

PaccvarputaeTcq 3aAar{a MaKct4MI-J3alll4l.i none3HocTl1 (o6rqero 6larococroxntrx)

oT BbrnycKaeMoil npoAyKur4r4 c yqeToM oTpi.rrlaTenbHoro BruqHlzt 3afpt3HeHlrt. B

KarreCTBe yrtpaBn.sloull4x napaMeTpoB Bbl6upaloTcs AoJII4 BbI[ycKa HA

rorpe6neHue a 6opl6y c 3arpt3HeHl4eM. B paMKax MoAeru npoBe,4eH

npe.qBapqTenbHbri aHanr43 BbrSopa Haqanr,Hbrx ycnoBr4ii yflpaBnteMori czcTeMI'I,

nepexoAa K (6e3pa3MepHr'IM) nepeMeHHbIM, OnpeAeneHl4t BpeMeHHofo

LIHTepBAIa Ha6rIoAeHI4{, yrotlHeHlie o6racrli AOTIyCTIIMbIX 3HarreHI4[

napaMeTpoB. llolyueuHrre B xoAe LrlrcJleHHofo aHu 43a pacqeTHble 3HaqeHut

ynpaBntlorul4x napaMeTpoB B paccMaTpHBaeMofi MoAenBHOfi 3aAaqe IIo KpI4TepI{}O

6rarococroqHrl.q oKa3brBaloTcr cyrqecTBeHHo nyqrxr4MH IIO CpaBHeHI4lO C



z3BecrHErMr4 3KCTpeM€rnbHbIMI4 napaMerpaMl4. TaKI'IM O6pa3OM, npeAJrafaeMblfr

noAXoA HeIIO,{BI4XHI'IX TOqeK rrpl4 peIIreHI4I,I ptAa I43BeCTHbIX MoAeJIbHbIX 3aAarl

AeMOHCTpT{pyer cpaBHI4Ter6HO ryr{ixy}o BbIrI}rcJII4TeJIbHyIO 9QQeKTITBHOCTb.

B garruoqeHul.r Qopvyrrzpyiorc.{ ocHoBHLIe HayqHbIe pe3ynbrarr'I.

Bce ocnoeHlre HayqHble pe3yJibrarbr pa6orbl o6ocHoBaHI'I 14 ,4ocroBepHbl,

qTo noATBepxAaerct loKa3arerbcTBaMu reopeM I.l peueH[qMl4 npI4KJIaAHr'Ix ]t

TecroBlIX 3aAaq. llo reMe Al4cceprar\r4u otry6wrKoBaHbl 18 pa6or, BKJrIoqarI

cBr4,qereJt crBo o rocyAapcrBeHuofi pefttcrpaqllu nporpaMMbl ans 3BM, uz .cux 4

crarblr B xypHa,rax, peKoMeHAoBanHrrx BAK P(D. Co4epNaHlle Arrccepraul4l'I

coorBercrByer nacnopry cnequaJllHocru 05.13.18, B rracrHocrl'I, cneAyroql4M

[yHKTaM:

2. Pa:eurr4e KarIecrBeHHbIX z npz6:ruNenur,tx aH€uII'irI'IqecKI4x MeroAoB

HCCneAOBaHI4f  MaTe\4aTH qec Ku x t taOAelef i .

3. PaSpa6orra, o6ocnonaHlie 14 TecTllponaHue eQQexTI4BHbIX BI'IqIzcJII'ITeJlbHbIX

MeTOAOB C npHMeHeHUeM COBpeMeHHbIX KOMnLIOTepUTIX texHo'tOrU['

4. Peanuzat\url 3$$eKTIrBHbIx r{t4 cJieHHbIx Mero.4oB 14 aJrropI4TMoB B BI4Ae

KoMrrJreKcoB npo6rerr,rno-opl4eHTlrpoBanHblx nporpaMM AIrs npoBeAeHr4t

BbIII 'ICJIIITCNLHOIO 3KCIIEPI,IMEHTA.

MoNuo yKa3arb cJreAylouue He.4ocrarKu pa6omt:

1. B npeararaeMllx MeroAax I4c[o,']b3yerct ofiepaurt npoeKTl4poBanul Ha

Aonycrr.rMoe MHo)I{ecrBo gHaqenufi yflpaBneHvt. Kar I'I3BecrHo, 3araqa

npoeKTr.rpoBaH7 r B O6U1eM Cnyqae tBtrreTcr He MeHee cloNuof 11o cpaBHeHI4IO C

ucxoAsofi peruaevofi gaAa'Ieii. B pa6ore He o6cyN4aercl AaHHoe

o6croqrerucreo.

2.8 pucceptarlr4rz HeT ol]lvcalglrs. nporpaMMHoro KoMrrneKca, ynoMsHyTOrO Ha CTp.

o

3. B npuriaepax 1.1, 1.2, 1.3 Ha crpauxuax 36,38,40 cnuurron'r nogpo6no

BblnI4CaHbI BbIKIaAKI4 peIIreHI4t.

4. B rpe'rrei rJIaBe B TaOnVqaX C pe3yJIbTaTaMI{ BbIqI{cJII'ITeJIbHbIx 3KcnepI4MeHToB

r4MeroTCt pa3Hbie O6o:Haqenug AectTIzqHbIX q1rceJl: qepe3 3aIItTyIO u qepe3 TOqKy.



5. B $opruyrr4poBKax reopeM 1.I u 1.2 Ha crpaHl4llax 27,29 nepep, cJloBoM

((TOfAa)) JlItIrIHtt 3atlflT Afl .

llepe.{ucreHHr,re HeAocrarKlr He cHLIxaIor IIeHHocrI.I noryqeHHblx B paoore

pe3yJir,TaroB. B qerol,t, Arrcceprault{ Br,Iflo,luena na rpe6yelraou K KaHAI'IAarcKllM

Arrcceprarlri.sM ypoBHe, ee pe3ynbTaTl'I AOCTaTOqHO I]OJIHO OTpaXeHbI B

ny6ruraquax, a aerope$epar rpaBlrnbHo orpaxaer coAepxaHl{e pa6oru.

[uccepraqnr flBrrtercfr HayrrHo-KBa,']r40raxauaonuoft pa6orofi, n roropoi

C.A. Arnreltr<un

co.qepxl.JTcr perxeHHe KJIaCCa 3a.4aq o[TI'IMI'I3ar\UU ApaMerpoB Al]HaMzqecKrrx

cr{creM, I4Me}oulefo Ba)(Hoe 3HaqeHHe Eflg, pa3BLrrvg. Teopuu I4 MeTOAOB

orrrr.rMa-rrbHoro ynpaBneHIzt, tiro coorBercreyer rpe6onauultM, npeA6tBJrteMLIM K

KaHAliAarcKIiM Al4ccepraIrutM, a ee aBTop, Xauexryena I4runu-Xopno

lau6agopNueBHa, 3acJryxtiBaer npEcyx(AeHut yLIeHoi ctenenu KaHAI'rAara

Su:uro-lrareuarl{qecKax HayK no c euua,'IbHocru 05.13.18 - Marel'taru'{ecroe

MOAeIIIpOBaHXe, qucneHHlle MeTOIbI u KOMIJIeKCbI npofpaMM'

luccepraunr u or3blB o6cyNgeult Ha ceMlzHape l4ccJleAoBare,TbcKoro IIeHTpa

crrcreMnoro aHarv3a OfEyH l4ucruryr [porpaMMHbIX c{creM urra. A.K'

Afirarraa:qHa PAH ( 1 0) wori6pt 2016 r., nporor<on Ne 12'

AupeKTop 14cc,'IeAoBareJlbcKoro ueHTpa

cr.rcreMHoro aHar143a OI-EYH

Llucrury r nporpaMMHr,IX cl4creM
A.K. Afi :rarraa:qHa PAH,
KAHnLIAa'r TeXHurlecKI4x Haylt

A4pec: 1 52021, flpocnaacxal o6lacrl, flepecnaecxr,ti pafiou,

c. Becrxono, y.n. llerpa llepnoro, r,, 4 <<a>>
Te;re$on: (4853 5)98028
E-n.rail : sam@sam.botik.ru
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