
Orsrru
oQuqua,rsHoro orrrroHeHTa Ha Ancceprarlurc [IIepruua Cepren HHKoraeeuqa

<<AHa"ruruqecKoe u qucd.reHHoe r{ccJreAoBaHlre oAHoro KJracca MareMarlrqecKllx
nao4e"uefi Qulrrpaqun u ruApoAr{HaMuKn Ha ocHoBe reopuu o6paruux 3aAarI)),

rrpeAcraBJreHHyro Ha coucKaHne yqeHoE crenenu
KaHAuAara Qu:ulco-M areMarnqecKux HayK no cflerlu aJr [,Hocrll

05.13.18 - MareMaruqecKoe MoAeJrHpoBaHHe, qucr'reHrrbre MeroAbr rr KoMrIJreKcbI
rrpofpaMM

[uccepraquoHHa.s pa6ora C.H. llleprr{Ha trocB-sxleHa rrccneAoBanuro o6parHblx

3a1a.r Ar.s MareMarr4r{ecKr4x l,roAerefi Szsuuecxr4x npoqeccon Su,rbrparykr, fl{Apo- u

3neKTpoAr4HaMr4Kr4. B pa6ore, Ha ocHoBe reoperrrqecKr4x pe3ynbraroB llccneAoBaHvrfl,

cTpofTcfl qHcJreHHbre anfopHTMbr perxeHr{r, KoTopbre pealrr43yroTcr B BI4Ae KoMrIJIeKca

KoMrrbroTepHbrx rrpofpaMM.

l .  Arcryarr ,HocrbreMbrHccJreAoBarruq

Pa:pa6orra e$Qer<rrzBHbrx qlrcJTeHHbrx MeroAoB peureHu.fl o6parnrtx :agau o6y-

crroBreHa Heo6xoAuMocrbro peureHr4.fi cJro)KHbrx 3anaq [paKTr4Kr4 (l,rexaHurz, reoQnsnxu

u r.n.), rpe6oeauu-rrMr4 Aocronepuofi o6pa6orxn pe3ynbraroB HayqHbrx HccneAosauuia, w

Kopp eKTHofr nurep nperaqr4r4 peanbHbrx IaHHbrx.

I{enrro Al{cceprarlnossofi pa6oru rBrqerc{ r{ccJreAoBaHue MareMaruqecKr4x

rtoAerefi Sransrpaquvr 14 rLrApoAr4HaMr4Kr4 Ha ocHoBe reopr4r4 o6parurrx saraq c ro-

rreqHbIMI4 ycnoBr{fMr4 rrepeolpeAeneHr4.fi; MareMarr4r{ecKl4x tr,toAe,refr KBa3lrcrallr4oHap-

H6IX 3neKTpoMafHrITHrrx no:refr B aHr43orporrHbrx cpeAax u HecrarluoHapHr,rx BHyrpeHHtrx

BoJIH Hecxuttaettofi crparuQralll4poBaHHoil nparqarorqeilcr x(r,{AKocrr4 c ycnoBr4rMu rre-

peonpeAenenr.u o6rqefo BHAa.

PaccuorpeHHble n pa6ore o6paruue 3a1'aqvr [peAcraBn.fl]or Hayquufi u npu-

xla4uofi I4HTepec. Teva uccneAoBaHr4r HecoMHeHHo fl BJrsercr arcryalsuofi .

HayvHan HoBu3Ha uccJreAoBasnfr u ocHoBrrbrx pe3yJrbraroB

K HoeHNa HayqHbIM pe3ynbraraM, .f,BJrqroxlr4Mc.rr saclyroil aBTopa Ar4ccepraurrr4,

MO)I(HO OTHECTI4:

- BnepB[,Ie uccneAoBaHHble Boilpocbr KoppeKTHocrr4 AocTaToqHo ur.rpoKofo Knacca

MHoroMepuux o6parHbix 3aAaq Ans MareMarnr{ecKnx l,roAeleil i lpoqeccoB $ultrpaqnra r.r

rI4ApoAI{HaMr4lr.r4, orlucblBaeMbrx ypaBHeHVrMt4 Co6orescKofo rr4[a; AoKa3aHa uo6a,rr-



Hat rlo BpeMeHIr KoppeKTHocrb o6parHbrx 3aAarr c ycnoBLrrMr4 nepeonpeAeneHzfl o6uero

BIj!A n.nfl KB[BI4CTaIIUOHapHbTX 3neKTpOMafHr{THbrX BOIrH B aHr{3OTpO[HbrX CpeAaX 14 He-

crarlr4oHap Hbrx BoJTH B Hecx(r4Maetrofi crp aruQ uur4p oBaHHoft xu4ro cru.

- vrepa\uoHHble a,TfopI{TMbI nocrpoeHl4q HeH3BecrHEIX, g o6uelt cnyqae HeJ'rH-

Hefruux, xoeQQuqueHTHbIX Synrqraft ypaBHeHr4r, xapaKTepr{3yrouax SusnvecKr{x na-

paMerpbl cpeAbl u Qynrqrafr nroruocrr4 r4croqHuKa, B BriAe KoHeqHbrx cyMM pa3JToxeHr4t

tro 3aAaHHouy 6a:zcy;

- opl4rl4Hanrriuil KoMrrJreKc rrpofpaMM aBTopa An.s Bbrqzcleszfi roeSQuqueura

cpeAHI4x rI4ApaBnI'IqecKLrx xapaKTepr{crr4K, Qynrqzu rrrorHocrLr r4cror{H}rKa e o6parusrx

3aAarlax Svnrrpaqvrv14rrr4cileHHoro o[peAeneHuflilapaMerpoB cpeAhr B MareMarr4qecKr4x

M OAeJUX KBa3r4CTarIrrOHapHbrX SneKTpO MafHr{THbrX BOJTH.

3. Creueur o6ocuoeaHHocrlf tr AocroBepHocrn ocHoBHbrx
rroro)KeHuft n esrnolos

CreneHr, o6ocuonaHHocrrr r{3Jro}KeHHrrx e pa6ore pe3ynbraroB o6ecneqzeaercfl

crporl4Ml4 MareMarHqecKI4MH AoKa3areJrbcrBaMr4 Bcex yrBepx4eHrzfr, npr4BeAeHHbrx B

Al4ccepraurar,r. lonasareJrbcrBa yrBeplr(AeHrafi usroxeHbr qerKo u flcHo.

locronepHocrb HayqHbIX no,roxeuufi noATBepxraercfl crporofi nocranosrofi

HaqaJTbHO-fpaHI4qHbIX 3aAaq, CTpOTIIMI4 MaTeMaTI4r{eCKLIMI4 AOKa3aTenbcTBaMI{ QOppry-

nHpyeMbIX yrBepxAeuzfi, pesyJrbraraMa npoBeAeHHbrx Bbrq[cJrr{TeJTbHbrx 3Kcnepr,rMeH-

TOB.

4. 3Ha'IuN{ocrb AJrfl HayKIr H rIpaKTrrKH BbrBoAoB r.r peKonreHAarluft AnccepraHTa

Hayunan 3HarII4Mocr6 paccMarpr4BaeMoit gvccepta\w 3aKrrroqaercr B AoKa3a-

TerbcrBe aBTopoM TeopeM cyrqecrBoBaHnfl 14 eAr{HcrBeHHocrr4, o6ocHoeaHr4r4 cxoAr4Mo-

crvr Lr ycrofruueocrv peureHuft o6parubrx 3aAarr Qulnrpaqvrpr 14 ftrlpoAr{HaMr4Krr, [peA-

craBneHHbIX Mo'4enflnru Co6oneBcKoro 'tvrr:ra - Eapen6,rara-Xerroea-Ko.ruHofi u Byc-

curiecxa-Jlssa. I4ccreAoBaHbI MoAenv KBa3r.{crarlrroHapHbrx 3JreKTpoMafHr4THbrx nolefi

B aHI43orpoIIHbIX cpeAax Ir Hecrarlr4oHapHbrx BHyrpeHHr4x BoJrH B Hecxr{Maetrofi crpa-

rz$uqrapoeaHHofi Bpauarorqefi cx xra4rocrrr.

Paspa6oraHHble aBTopoM I4TepaqrroHHbre r{ucJreHHbre anropr{TMr,r peureHrar o6-

parHbIX 3aAarl Lt, Ha I4x ocHoBe, nporpaMHrurrfr KoMrrJreKc, copueHTr4poBaHbr Ha peueHr4e



TpexMepHbrx npaKTLrr{ecKrrx 3aAaq.

Pe:ylnarut pa6oru Mofyr uafitvt nprrMeHeHr4e B npaKTaqecKr{x u naloparcpHbrx

I43bICKaHrrf,X yHr{BepCUTeTOB, HayqHO-r4CCneAOBaTeJrbCKI4X I,I Hayr{HO-TeXHr4qeCKrlX Op-

raHn3aLwflx, TaKI4x xax: MocxoscKzfi fV uu. M.B. IlovoHocoBa, Cauxr-flerep6yprucnii

f V, 6 erropo4cxnil f V, B aurx vrp cxtrfr f V, Hoso cvr6up crcu ri f y, Tro nescxll it ua gy ctpu-

a,rrsufr yul4Bepcurer, Vpa,rrcrufi Qe4epanruufi yHr4Bepcr4Ter r4MeHr4 E.H.EntquHa,

IONHo-Vpalrcxtzft fY, IOropcrufi fV, I4ucruryr Szsuxra 3elr,ru vvr. O.IO.[lvru4ra

PAH, I4ucrvrcyr reo$zsvrcz VpO PAH, LIucltryr MexaHr{Kr{ yHU VpO PAH, HTU

<fasnpouHe$rr> v MHorr{x Apyrr4x.

5. {ocrouncrBa I{ HeAocrarKr,r rto coAep)KaHrrrc u oQopu.nenrtrc Aucceprarlun

flpe4crawleHHat K 3auluTe Ar4cceprarrrroHHas, pa6ora C.H. lllepfr4Ha ro reope-

TllqecKoMy ypoBHro, uy6uue uayuuoil paspa6orxr4, a raK)Ke ro npaKTr4r{ecKr4M pe3ynb-

TaraM Mox(er oueHl4Barbcr KaK Hoesrfi BK,TaA B pa3Br4Tarr MeroIoB perxeHr4r o6parutrx

3aAar{ Anq ypaBHeuufi Co6oreecKofo rr4rra c ror{er{HbrMa ycnoBz-sMr4 fiepeorrpeAeneHz-s.

lraccepraqurr .flBJTrerc-rr 3aKoH.{eHHofi Hayr{Ho-r4ccneAoBarelrcroft pa6orofi, nrr-

IIorHeHHofi ua arryalbHyro reMy r4 r4Meroulefi eaxHoe 3HaqeH[e.

AnropeQepar IIoJIHocrbto orpax(aer corep)KaHrae pa6oru, oQopnrneHr4e Ko-

ropofr coorBercrnyer rpe6oBaHl4-sM BAK PoccrErz, [peAsqBnfleMbrM K KaHAr4AarcKr,rM

AUCCepTaur4qM.

OcHoeHrIe pe3ynbrarbl BllrroJ'rHesuoft pa6oru HarxJrr4 orpalreHue s ll ny6tuxa-

III4tx aBTopa B orKpblToit neuatu,Ir3 Koropbrx: 6 - crarbr4 B )KypHanax, peKoMeHAoBaH-

Hux BAK, B ToM t{I'IcJTe 3 - crarru B w3raHnflx, BXoArIUlr{x B cl4creMbl utrrl4poeauux Web

Of Science u Scopus, 2 - csureleJllcrBa rocyAapcreeHHoft perr4crparlr{r4 nporpaNrNr a 6as

NAHHbIX.

{raccepraul4oHHafl pa6ora cocror4T r43 BBeAeHr{r, Tpex fJraB, 3aKJi}oqeHr4fl,, ctrLrcKa

pl{cyHKoB, clllrcKa ra6luq, crrl4cKa r'Il4Teparypbl r4 npr4nor(eHr4-s. O6:seu Ar4cceprarlr4oH-

uoil pa6orbl cocraBJlser 168 crpaHr4u. Bn6rzorpa$ut coAeplr(r4r 185 uaaveHoeaHuii.

Bo sseAeHzz o6ocHosrtBaercfl aKTyanbHocrb, HayqHar HoBr43Ha u npaKTrrqecKat

3Haql4Mocrr, pa6orsr, [poBeAeH aHarTI43 6rrasKrax [o reMarr4xe pa6or Apyr]rx aBTopoB.

O opvyr upy ercr rleJrb, craBrrc.fl 3a1auv r4cc,rr eAoBaHr4r.

B nepeoii rraee npl4BoAtrc,s BcroMofareJrbHbre yrBepx(AeHLrfl' Ha KoTopbre aBTop



onl4paeTc.fl B Aan bHer4rxllx Ao Ka3 aTeJrb cTBax.

B sropofi r,Taee paccMarplrBalorct o6parurre 3ara.uvr c roqeqHbrM rrepeonpe.qe-

JreHI4eM Anq ypaBHeuufi Co6oreecKoro rr4rra'. Lu,+Mu=f u Inuu+l,ru,+lru=f . B Hvx

BMecre c perrreHueM o[peAerreHl4ro nolnexar HeLr3BecrHrre SyuxqLrkr, Bxo1flirlr4e B npa-

Byro qacrb Ia roeQQnIIVeHTHbIe Syuxqrara, BxoA.f,rrlr4e B caMr4 ypaBHeHr4s. Taxue 3ailaqu

otlucblBaror npoqeccu QznrrparJtru B TpeilIr4HoBarbrx cpeAax a rrpoueccbr rrpoAonbHbrx

rore6auufi yrpyrr'rx crepxuefi noA BHeurueft narpysroft.

loxa:unaerc-s KoppeKTHocrb o6paruux 3aAarr, orrrrcbrBaercr anfopr4TM qr4creH-

Horo perrtelulrfl rr peaJlz3yrorqzft arropr4TMbr KoMnJ'reKc nporpaMM. Brrquc,rureJrbHbrMr4

3KclepuMeHTaMr{ IloKa3brBaercr ycroft.rzsocrr aJrfoprrrMoB rror4cKa peueuufi ro orHo-

IlreHr4ro x c:ryuafr ubrM B o3MyrleHr4r M AaHHr,rx nep e oilp eAeJr eHr4r.

B rperreil r;raee 4nr o6parHbrx 3aAaq paccenHvrfl oJreKTpoMafHr{THbrx BoJrH B

aHI43orponHbIX cpeAax I4 pacrrpocrpaHeHz-s BHyrpeHHr.rx BoJrH B Hecxr4Maelroil )Kr4AKocrr4

paccMarpl4Barorct o6parHue 3aI.aq'v c nepeonpeAeneHr4eM o6rqero Bvrka Anfl ypaBHe-

ln

\ r ,
rtuil Bl.ra Inuo+ 

Lk,'L,(x,t)u=f . floxagrreaercr, rrro 3a1a91a orpeAeneHr4r BeK-

rop-Qyuxqza k r<os$$rauaeHToB ypaBHeHr4r r4Meer eAZHcrBeHHofr peureHr.re, Herpe-

pbIBHo 3aBLrcqrqee or AaHHIIX 3aAarrr4. Als qacrHoro enyqafl orrr4caHbr aJrropHTM A npo-

fpaMMa ee TII4CIeHHOfO peIIIeHHq, rpoBeAeHLI Bbrr{I4CJIt4TeJIbHbIe 3KCrIepI4MeHTbI.

B saK,rro.{eHuu rrpuBoA.arcr BbIBoAbr, o6cyx<4arorc.f, HanpaBJTeHVfl ranb:neftruero

pa3BrTufl I4ccne.4oBanufi, upz,'toxenufr nporpaMMHofo KoMrrneKca Anr petrreHlir Bo3Hr4-

Kaloull{x tIpI4 3KcrlnyaraL\uu ueQuuux Mecropo}K1eunfr npaKTr4qecKux 3aAaq $unr-

Tparrytu.

Anrope$ ep ar nonH o 14 npaBlrJrbHo orp a)Kaer corepx aHLre rr4cceprauur{,

3anae.IaHr.tg.

1. B Qopiuynl4poBKe Jleunasr 1.1 (crp.38) ue yrorrHrercr, KaK Benr4rrr4Ha y co-

orHocr4Tc-sc Z (truox(ecrBo Qv -cMHo)KecreoNa 0).

2. llpz 4or<a3areJlbcrBe KoppeKrHocrr4 3a;la.uv uonorrb3yercr ycnoBue (2.11) o6-

parr4Mocrtr Marpr4rlbr lBl>60>O Anq ilorrrr4 ecex f e [o,r] .3ro o3Haqaer, qro

Mofyr cyrqecrBoBarb raKr4e BpeMeHa t elo,rl, rpu Koropbrx MarpHrla se o6-

parl'IMa. Kar nponeptercfl 3To ycnoBr{e np14 peanr{3ar-lt{u anropurMa, He rcHo.



7 .

flpz nocrpoeHnvr 6lor<-cxeu anroprrrMoe (cu. pvrc.2.l, 2.2) cJreAoBa,ro co-

6mocru ilp r4Hrlr4il crpyKTypHo crr4.

fpaQzuecKoe npeAcraBrreHue peureuufi (prac. 2.4-2.5, 3.3-3.4) Bbixogr4r 3a

npeAenbr paccMarpr4saeNaoil o6racru G - eruunrrHoro Kpyfa c rreHTpoM B T.

(0,0). fpa$zxu He r4Meror noArucv ocefi.

B oilvcaHwvr BXoAHbrx AaHHbrx Bbrqr4cJrurreJrbHoro rpr4Mepa (crp.10l-102)

yKa3aHbr ycnoBr4_s [epeonpeAeJreHr4.[, He 3aBr4c_quue oT BpeMeHH, qTo He co-

rrtacyerc-s c ArHaMr'rqHocrbro Sznrrpaqr{oHHoro [p oqecca.

Yrnepx4eulae (crp.108) (... BpeMr Bbrr{zcJreHnflyBervqvBaercfl. Ha BeJurq?rHy,

paBHyro oTHorrreHuro KoJTr4secTBa y3noB ceToK) - He BepHo.

Brt.{Iacrure;rlHrtfi oKcrrepr4MeHT tro uccne4oBaHr4ro ycroil.{r4eocrz pe3yJrbra-

ToB onpeAerreHr{r QyHxquz r4croqHr{KaB 3ap.auax Snntrpaqvz cneAoearo 6H

paalr4pr4Tb,3a4aBafl., KpoMe lo/o (crp.111), yponeHb cnyqafiuux nostryrueHafi n

Arrana3oHe 5oh...20oh, Hanpr4Mep, c [rafoM e 50 .

8. B pa6ore coAep)Kr4Tcfl. pfi.L HeroqHocreft r one.raroK.

Brr,tecre c reM, yKa3aHHbre 3aMeqaH\rs. He cHr4)Karor uayuuofi 14 rrpaKTr4qecxofi

3 Har{IrMocrl4 I{ccJ'Ienos aHaft .

6. 3arc.ntoqeHlre o coorBercrBrru Arrcceprarluu KprrreprrflM, ycraHoBJreHHbrM
floloxeuueM o rropsAKe npucy?KAeHnq Hayqusrx crenenefi

fluccepraqur LLIepruHa C.H. qBrqercfl 3aKoHqeHHofr uayuuo-rnalzsurcaqraoHuofi

pa6orofi, coorBercrByer cneAyroulr4M rryHKTaM nacrropra crrer1r4anbHocru 05.13.18 -

MaTeMaTI4tIeCKOe MOAenI{pOBaHI4e, r{I4CIeHHbre MeTOALI 14 KOMIIJIeKCbT npofpaMM:

(n.2) pa:eurl4e Kar{ecrBeHHbIX vt rtpu6tuxeHHbrx alarvrrvqecKr4x MeroAoB uccneAoBaHr4-s

MareMarI4r{ecKZX uo4erefi; (n.3) paspa6orra, o6ocuoeaHne v recrr4poBaurae eQSex-

TI{BHrIX BbIr{I4cJIt4TeJIbHbIX MeroAoB c rrpr4MeHeHI4eM KoMrrr,rorepHbrx rexHoJrofr4fi; (n.4)

pearfi.f,a\Pra eQQercrLrBHbIX qLrcreHHbrx MeroAoB 14 alTropr4TMoB B Br4Ae KoMrIJreKcoB

npo6lelruo-op[euTLrpoBaHHblx nporpaMM Ans npoBeAeHr4fl BbrrrkrcJlt{TeJrbHoro oKcr]e-

pr4MeHTa.

Yqurlleaq BbI IrIeI43JToxeHHoe, cqr{Taro, qro p erleH 3vpy eMafl p a6 ot a <AHa,rurh.Ie-

cKoe 14 ql4cJleHHoe I4ccneAoBaHrre oAHoro KJracca MareMarr4qecKrrx l,roAelefi Qu,rtrpa-

rryru h rt{ApoAI4HaMr4KLr Ha ocHoBe reopr4r4 o6parHux 3aAaq) yAoBnerBopfler BceM Tpe-

6osaHLLs\,{ BAK, npeAbflBnqeMbrM K Ar.rcceprarrr4rM Ha corrcKaHr4e yqeHofi creneuu ran-

J .

4 .

5 .

6 .



rvr2.ara Qvsuxo-HrareMarr4qecKr4x HayK rro cleur4anbHocrrr 05.13.18 - uareMarr4rrecKoe

MoAenr4poBaHr4e, r{r4cJreHHbre MeroAbr 14 KoMnJreKcbI ilpofpaMM, a ee aBTop - LUepruu

Ceprefi Hzxoraesu.r - 3acrry)Kr4Baer npr4cy)KAeHu-f, yueuoii crerreHr4 KaH1urara $zsra-

KO-M ATEMATI4qECKI4X HAYK.

[orcrop Qusurco-nrareMarrrrrecKrrx HayK, rr
rca Qe4pu <<MareruarrrrrecKoe MoAeJrrrpoBaHu
3aMecrureJrb AllpeKTopa rlo HayqHofi pa6ore
Crep.nuraMaKcKoro Qu.nuara Earurclrpc

o z OrocyAapcrBeHHoro yHr{Bepcurera Munucre
HayKr{ rr Bbrcruero o6pasonaHr{fl Poccuu B.H. Kpu:crcufi
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