
OT3bIB
oQmlnarbnoro o[[oEeHTa Ha Arrcceprar[4ro XrEruerryenoft l4lun-Xopno
,{au6agopxueBu6l <MoAeJrr{ rr MeroAFI IrerroABr.DKIrErx roqeK B 3aAarrElx

o[TLIMI{3aII[U napaMeTpOB AI4IIaMIItIOCKI]IX CIiCTOM)), [peACTaBJIeHHyIO Ha

cOLICKaIIve ) IeHofi CTeIIeIII4 KaHAI{AaTa Snsrnco-IrratelraTullecKl{X HayK IIO

cllerlr{€urbHocTra 05. 13. I 8 - MaTeMaTrflrecKoe MoAeJrripoBaHr{e, qIIcJreHHbre MeToAbI

I'I KOMIIJIEKCEI NPOTPEIMM

B nactoxnlee BpeMir ocrtuorct Bofipe6oBalrlrbrMr{ crregplturrl3}rpoBallluble

s$Qer<ruenrre MeroArI pe[reur.ul lrenmreftIrrD( KrraccoB 3aAaq o[Tl4Matrrluoro

yfipaBJreur{fi. OaHru r{3 [epc[erTr{Bubrx HarrpaBnenaft paspa6orrlr lrero4on

peEeHr{rr TaKrlD( 3a"4aq rBr'e'rcfr. [o.4(o,q, ocnonannrrfi Ha HecTarrlapTll6rx

affrpoKcr4Marlfirrx qprrrpaqeuraft QymryroururoB or y[paBJreuwr r.r MoAtr lbr.rKarlturx
co[porerrrrbrx cucreM, Koroprre no3BoJrrK)T KoHcrp)[4poBam s$$ercrunurre

HeJroK€rrrbnrre MeroAbr yJrfrruenr,rr yfipaB:rerr?u. YxasaHHHft rrop(o.q

rIplIMeHI{TenbIro K KJIaccaM 3aAaq orlT}lMv3arJtrv [ap€IMerpoB AI{IrutMIlFIecKID(

cr,rcTeM pe€rJrr.ByeTcr B Ar.rcceprar[.ronuofi pa6ore Xmuerryenoi wfX.[,. u,

HecoMHeHHo, genaet pa6ory arryanuroft .

,{raccepraqlrx coAepx}rr BBeAeHr{e, Tplt fJraB6r, 3aKJrrorreurie rr crrr4 coK

JII{TeparypEr. Bo nne4enwr.r cAeJrax o63op ocHoBrr6D( MeroAoB orrrriMlBarlrar4

yrIpaBJUreMBD( cr{creM. C$opuyrmpoBaubr rleJrrr L! sap:arrv., )rKa:}aHEr Ha)rEruar

HoBri3Ha, IlpaKTr{rrecKEur IE Teoper}rrlecKzul gnarr}IMocrb p$yJlb"aroB pa6orbl.

B uepnoft DraBe B KJracce nelrngeftsrrx 3aAarr olrrlllMrr3arlrrr4 )mpaBJurro[IrlD(

rrapaMerpoB fiocrpoena roqHEUr Qopr"ryna 4p4parrleHr.rr rleJreBofi $yuxqnu na

ocHoBe orrpeAeneHr4rr rrto4rQrqnpoaamroft ara$Qeperu${aJrbHo-arre6parrqecKofi

coupxxennoft crrcreMbr. Ha ocnone nonfrennofi $oprvrynr,r 4peAJroxeHbr ycJroBr{t

HeJroKaJrbHoro yJrrrlllelilI' AorrycTl{Moro FIpaBJreHr.ur, Lr HTepnpeTr.rpyeMble KaK

c[erIr{aJIrIrBIe 3agatrl{ o He[oAB]DKIroft, roqre o[peAerrleMErx ofleparopoB B

rrpocrpancrBe ynpamenut, 3agaqrl o HerroABtDKHofi roqrce KoHcrpyr.rpyro-tcfi" Ha

ocuoBe olepaqrrr{ Ha MaKcr{r\qrM Synxquu flonrpxrr.rna ra o[epaqfi]r

rlpoeKTr{poBaHr{rr Ha Aorrycrr.rMoe MrroxecrBo gna.renuft ynpannenufi. B nuseftnou



IIo yIIpaBJIeHI4Io [oAKJIacce 3a,qaq oIITLIMI{3aIII4LI y[paBJUIIoqux [apaMeTpoB B

TepMr{Hax paccMarpr,rBaeMbrx 3a,qaq o HerroABrrDKrrofi To.rKe c(bopMyrr,rpoBaHbr

Heo6xoA[Mble ycJIoBIrrI otITtIM€uIbHocrrI yrryaBJleHrlt, gKBI{BaJIeIrrIrbIe [3BecrlroMy

Au$SepeHrlrianbHoMy flpr{Hrlr4ry MaKcr{rvryilla (,[IM), r rroJrfrerro HoBoe

Heo6xoAnMoe ycJroBr.re olrr{MaJrbHocrr{, ycr{JrrrBaroqee ,UIM. B srofi )Ke raBe

paccMoTpeH 6onee cJIo)KIIbIft KJIacc 3aAall OITTIIMI{3aqHA, BKIIIOTIEUOIqUfi

yrrpaBJurroque [apaMeTp6r B rrarraJr6HED( ycJroBl4nx, B KoTopoM TaKx(e rroJlyqeHbl

ycJroBrl{ yflyrrureHr.nr y[paBneHlrrr n Qoprrre 3al:aq]/I o HerroABI,IxHoft ro.IKe. B

KOHTIe rJraBbr 4pr{Be.qeHEr [pocTEre rrpHMepbr yJrrrmerrr4rr ]npaueurui Ha ocrroBe

perrreHrrr Mo/qeJrr4pyeMED( 3aAaq o neno4nrzxnofi ToqKe. B roM rlt4 cJIe

[oKa3brBaeTct Bo3MoxHocT6 fipororo yJrrfireHlirl ylpaBJIeIII{lI,

yAoBnerBop.nrorrlef o luM.

Bo . nropofi riraBe [pe.4noxeHbr r{TepaqnoHHrre Mero,qbr pemenrrr

paccMaTprrBaeMbrx

cxoAtIMocTlI B

3aAarl o neno4u.Drnofi ToqKe I,I o6ocHoBaHBI yoJroBrtf, rlD(

Soprr,re reopeM, ,{orasannrre reopeMbr o cxoArrMocrr,r

ooocHoBLIBarcT [prrHrUIII{anBIqlrO BO3MOXHOCT6 qI.rCJreHHOrO peffellr4ll SaAaq o

neno4ruxnoft ToqKe [peAJlaraeMbrMr4 arropr'rrMaM[. onzcana MeroAoJroMqecKtrt

II aJrfopraTMltqecKat 6nor-cxeua [peAJIaxaeMED( MeTOAOB O[TI{MI4 3ar[{r,r

[apaMeTpOB AI{HalMI{lIeCKIitX CIICTeM C yKaSaIII{eM KOHKpeTHbD( BbMI{CJInTeJIEIIbD(

oco6elrnocreft IID( peaJlrrcarluu. Parpa6orarulrre MeToAbr HerroABrDKrrBD( ToqeK ,qJUr

pemeHLIrI KJIaCCOB 3a,qaq IlapaMeTpllrtlecKoft OIITIIMLBaTIfir{ A}IHaMriFreCKr.rX CLTCTeM

o6ralaror cBoficrsar\lz HeJIoKtuIbHocrI4 I4 Bo3Mo)KHocrbIo yJrwEeHIIrI

Heo[Tr.rM€urFHbrx ylpaBnerrrltr;, yAoBJreTBOprroryD( AUQ$epexqnarrnorrry

rrpr{Hrlr{rry MaKcr.rMyMa.

B rperrefi raBe r.rJrJrrocrpnpyercr cpaBHr.rreJrEHruro(b(beKrr.rBHocrr

pa3paboTErHHBD( MeTOAOB Ira Upr4MepEl)( qI{CJTeHHOfO pemeH}ur prAa TecToBbD( r.r

TIpI,IKJTaAHED( r 3aAarr. Paccuorpenrr .It3BecrHbre 3a4av;v yflpolqenlrt MoAeJM

(caMoJreTa c aBToIIITJIOTOM)) n MOAeJM (GUHeTlrKrr rlepHoro pearropar>. cyrr

3aAaq cocrorir B cJreAyroqeM i rrcxop'mas. crrcreMa 4z{Qepenrpranrnru< ypannenr.rfi



anrrpoKcnMr{pyeTcr cl4cTeMo[ MeHbrrrero [opr,qKa, coAepxarr{efi B cBoefi

crpyKType [ap{rMerpbr. Tpe6yercx olpeAenr{Tb orrrr{MaJrrrrBre sHaqeur,rlr gTrlrx

rrapaMe'rpoB rarraru o6pasou, vro6rr qeneB€ur Oynrqff, xapaKTepr,r3yroqar

6rnsocrr rpaer<roplrft ncxo4noft rr a[fiporcr.rMupyroqefi cr{creM, rrpnuriM€ura

Iral4MeHbruee 3HaqeHI{e. B o6erx 3a.{aqax offyqeHbr pacqernbre orrrr{Mallrnrre

3IIaqeHlIt [apaMeTpOB, [pI{ KOTOpED( AOCTI:Ir€UOTC' CpaBIILITeJIEHO MeHbIII[e

3HaqeHrlur qeneroft syr*q*t IIo cpaBHellI,IIo c I43BeCTHBTM[ pe3yJrbTaTZIMA

r.rccnegonannfi. .{alee n pa6ore [ccJIeAoBaHa gKoJroro-oKouoMr.IqecKa;r Mo.qeJrb,

onrrcbrBaroq€u BbrrycK flpoAyrqun c freroM BpeArrbrx nrr6pocon, fiocrpoeHn€ur

IIa ocHoBe ussectuoft 6asosofi MoAeJIIr. 3a4a'aa 3aKrroqaerct B MaKcIlMIBaqr.r[

rroJre3Hocrr4 (o6qero 6narococro.*rux) or nrrnycraeuofi flpoAyKrlr.nr c ) reroM

orprlqareJrbHoro B lurHrlrrl 3ary).BHeHLUI. YrrpannxroryrMH [apaMelpaMri rBJurrorct

AoJrLr BbrlycKa na norpeoleEr{e r.r 6opr6y c 3arpBHeHr4eru. Ilocrpoenlre MoAeJrr4

ocylqecrBJurercr B HecKoJrbKo grafloB: nrr6op na.raabHrrx ycnoBr.rft, nepexo4 x

<6espa:uepnruvo) [epeMeurr6rM, nrr6op r{HTepB€ua BpeMeHrr, yrotrgeuue o6nacrr.r

Aorrycrr.rMBD( gnaqenr,rfi [apaMerpoB. B pe3yJrbrare qrrcJreHHoro a:f'LaJrr(ga

nocrpoennofi MoAeJrLt rroJ5 reubr pacqerrrre 3naqeHrrr yfipaBJurroqr.D(

[apaMerpoB, [pr.r KoropBD( xputepufi 6narococroxnr.rs s 6a3osoi uogenn

cylqecrBeHHo Jryqlue 3Haqer 'It' coorBercrByloqero IrBBecrHbIM gKcrpeMaJIbHFIM

lapaMeTpaM rrl3 nr.rTepaTypHoro [cTorrHrrKa. B qenou B paMK€x paccMaTp]rBaeMBD(

[pr.rMepoB [ocTpoeHHBre MeToAbr rreloABr]DKIrbD( TorreK AeMoHcTpLtpyIoT

NOBbIIIIEHIIYIO BEFII.ICJIIIITEJIbUYTO SSSETTUBHOCTE. Arrr SCEX B6FIACJIIITEJIbH6D(

oKcrrepr{MerrroB npnBeAeubr r,rmrrocrpr4pyroqqe rpa$uru n ra6lr.rqrr [prr

pa3Jrr4rIHbIX BbrrMcJILITeJrEnrur oco6er*rocrfx peaJII{3aqLrH MeroAoB.

Aarope$epar coorBercrByer Ancceprarluosnoft pa6ore r{ a,qeKBarrro

orpaxaer ee coAepx€Etre. OcnosuBre pe3yJrrTarbr pa6or6r ony6ar,rxonan6r, B ToM

qucJre B qerbrpex crarbsx B perleH3r{pyeMBrx xypHaJr,lx, BKrrrorreHHbD( n llepeuer+

BAK Mr.rno6puayrr,r P(D.

llo pa6ore lrMerorcr cJreAyroqfie 3aMerranwr:



l. Ha ocnone roquofi Qoprryru [p4parrleHr.rrr rlenerofi Qyrrxquu [peAJraraercs

MeTOA yJrrrmeHr4r )mpaBneHrlrs B r[oprrae sa4a.ra o He[oABr{xctofi To.fie glx

Muoro3uaquoro oTo6paxenvr^ argmax.3rot Sarr HyxAaercf, B KoMMeHTaplrrD( B

qacru oco6ermocrefi nrrsficrr{TeJrbnofi peurlrcallal,I I{ TpyAoeMKocr[ 3aAarrrr.

2. Brrecro repMraua (<Kauour4qecKar> Qoprua Ha crpaur{rl€tx 21, 23, 27

Aucceprarlar{ Jryqme [cloJrb3oBarb repMrin (crarrAaprHtrn> tpoprtra.

3. Ha crparnrqe 31 4uccepraquri Aorq4erra orulr6xa: n a6saqe c Qoprvrynupomofi

3aAAl{Id yJIrIIUeHr.rfi y[paBJreHr,ur o,o' neperryraHEr MecTaMa.

4. IIo rercry rirMerorcr crr.rJreBrre EecoorBercrBtrs: wa crpl 57,61,65 <<min>> nueer

Kypcr4BHoe HaqepTaHtle, B ocTuurBHED( MecTrx [prMoe: B AecrTr,rtlHbx rMcJIax

IICIIOJTb3yeTCT B HeKOTOpbIX MeCTaX TOrrK4 B HeKOTOpED( 3afitTafi..

Orrrreqennrre IreAocrarKn rre BJIIiuIIoT xa o6ugno floJroxttirenblrytcl oqelrKy

pe3yJrrTaroB. flolararo, rrro Ar,rcceprarlur Xumercryenofi Z.-X.,{. Brr[oJrrrena rra

aKTyaJrrrryro reMy, coAep)Kr.rr HoBbre Ha)rrubre pe3yJrbrarbr lr npeAcraBJurer co6oft

3aKouqeHnyro Hayquyro pa6ory.

Cvanalo, rrro Arrccepraql{oHntur pa6ota <dvlogenr,r rr MeroAbI HerroABlDKrrrrx

TOqeK B 3a,4aqax o[TUMLBaIIIiI{ IIapElMeTpOB AIIHEIMIIqeCKID( CLTCTeM))

yAoBJrerBoprer rpe6orarulxu BAK, [pe.qG.rrBJUreMBrM K Kau,qr.rAarcKnM

Ar{cceprarprrM, .. a Xr.rurerryena Z,-X..{: 3acJ5/rrurBaer flpr,rcyxAerrwr yrenofi

crefieur{ KarrAr.r4ara Qusuro-uareuarrrrecKr]D( HayK rro cfler{riaJrbuocr}r 05.13.18 -

MarelrarrfiecKoe MoAeJr4poBaur.re, qucJreulrbre MeroABI lI KoMrureKcEr nporpaMM.
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