
Qrsrrn
oQuqna.rrbuoro orrroHeH Ta HaAncceprarlnro Caxapona Cepren llropenuqa (O
HarrarbHo-KpaeBbrx 3aAarrax AJrfl napa6o.n[qecKux crrcreM B rIJrocKHx

o6;racrnx c HerJraArcrrMrr 6orcosrrMn rpanrrqaMrr), npeAcraB.neHnofi Ha

coucnaHrre y.reuofi crerreHrr KanArrAara Qusuno-MareMarrlrlecKrrx HayK rlo
c[eqrraJrbHocrrr 1.1,2, AuQQepenrlrraJrbHbre ypaBueHrlfl Ir MareMar[rlecnafl

Qnrura

Arcrya.nrHocrb reMbl

,{uccepraurroHHoe r4ccJreAoBanue rrocB.auleHo H3yrreHI{Io BonpocoB

cyqecrBoBaHvrfl., eAuHcrBeHHocrI{ kr uHTerpaJrbHbrx [peAcraBJreHI{I{

Kraccl{qecKI{x perueHr,rH HAIIAIbHbIX H HAq€UIbHO.KPAEBbIX 3AAAII ANfl

napa6oruqecKr{x cucreM BToporo [opf,AKa c oAuofi [pocrpaHcrneHnofi
lepeMeHHofi s [oJryorpaHr4rIenHbrx u olpaHurreHHbrx o6racrgx c HeTJIaAKI{MLI

6orosHNdu rpaHI4IIaMrrr, Ao[ycraroruuMl,I HaJrr4qr{e (KJIIoBoB)). Ha 6oxonrrx
rpaur{rrax o6racrefi 3aAarorc.f, rpaHurlHble ycJIoBIa, o6ulero Blr,Aa c
nepeMeHHbrMr4 Marpr{qHbrMu roeSQnqueHTaMH, rrro rIpI{BoAI4T aBTopa K

AorroJrHrrreJrbHbrM uccJreAoBa*krflM, cBg3aHHbru c anre6pauqecKuMll ycnoBnflMr4

pa3per[raMocTr{ rrocTaBJreHHbrx 3aAaq.

Buepnue uapa6onnqecKue cr{creMbr 6stru BBeAeHbI I4.f . flerpoacxl4M, I{M
xe rroJroxeHo Harr€uro [ccneAoBaHlrrc 3allaqv Koruu AJIS raKrlx cucrelu. B

AalrHefirueu rrpv rrcyqeHlru HaqiLJIbHbrx u Harr€urbHo-KpaeBblx 3aAarr Arrfl

uapa6oruqecKr{x cucreM 6stu [oryqeHbr H3BecrHbre pe3yJlbrarbl B.

floroxerbcKoro, C.A. 3fi4emuana, B.A. CorounuKoBa, A. @pz4nraHa Lr

MHOrrx Apyrr4x.
Oco6ufi r{HTepec HarrzurbHo-KpaeBble 3a4a'.rv AIrfl napa6or,urrecKux

ypaBHeHr{itu cucreM npeAcraBJrrror B paccMarpvBaeMoM B Ar.rcceprar\Lrr4 cryqae
o6lacrefi c HerJraAKuMrt 6orosHr\dr,r rpaHr{rlauu. IIpu krx uccreAoBalar4Lt aBTop

Hcrronb3yer pasanrufi n pa6orax ILV. Kaurtunna, E.A. Ea4eprco u M.O.
rlepeuonofi ueroA uapa6oruqecKr{x [oreHur{aJroB, rro3Borxrorqufi npeAbflBJlflTr

perueHuf, TaKlrx 3a.qaq B KoHcrpyKTLrBHoM Bu.qe. Arryamuocu reMbl

Alrccepraquu o6ycJroBJreHa seo6xoAnMocrbro Aanruefiuero p€I3Btrrr4fl. 3Toro

MeTOAa.

[ocronepHocrb r{ HoBrr3H a p$yJrbraroB Arlcceprallu ll
.{nccepraqux cocrour u3 BBeAeHV.I, Tpex ruraB, 3aKJrrorreHllf, u crrucKa

Jrr.rreparypu. O6utzli o6rena pa6oru cocraBJrf,er 169 crpaHr{rl.

Bo BBeAeHr{r{ aBTop r{3Jraraer ocHoBHEre [oJroxeHr{q Ar{ccepraquoHHofi
pa6oru. Tarxe 3Aecb rpr4BoAurc.s o6ocHoBaHkTe aKryzrlrbHocrr4 nu6panHofi



TEMATUKI{ U HOBI43HbI NOTYIIEHHbIX PE3YJIbTATOB U, KPOME TOIO,

AeMOHCTpI{pyeTCfl UX TeOpeTUqeCKafl U IIpaKTLITIeCKa' 3HaTIIAMOCTb.

B frase 1 paccuarpr,rBaerc.fl BTopafl HarlaJlbHo-KpaeBaf, 3aliaqa Ailfl

rrpocrpaHcrBeHHo oAHoMepHsrx uapa6oJrr{qecKux cl{creM c xoeSSuqLIeHTaMI{,

yAoBJrerBopflrorquMu AsofiHoMy ycJroBuw [uuu, s o6racrrx c HeHIaAKI4MII

6oronsruu rpaHr,rrlaMr,r H3 KJracca fiuuu-f6JlbAepa, u ycraHaBJlurBaercfl

eALlHcrBeHrrocrr KJraccuqecKoro pelreHl{s eroff saAaqu B rlpocrpaHcrBe BeKTop-

Synrqufi, HenpepbrBHbrx u orpaHlrqeHHbrx BMecre co csoefi [pocrpaHcrBeHHofi

rpor{3BoAnoft uepnoro roprAKa B 3aMbrKaHI,Iu o6lacrefi. Ha repBoM eraue ($ 3

Ar{cceprarluu) LrccJreAoBalue Bo[poca eAuHcrBeHHocrLI peureHu.f, erofi 3aI:aqvt

npoBoAr4rcf, B cryqae rroJryorpauuqennoft o6ractu. 3ateu, Ha ocHoBe

[oryqeHHbrx B $ 3 peaylbraroB u reopeMbl o eAI{HcrBeHHocr}I KJlaccuqecKoro

perueHl{s 3a1arru Kourz, AoKa3aHHofi E.A. Ea4epro u M.@. rlepenonofi, c

rrcrroJrb3oBaHr{eM MeroAa <<pas6ueuux_ eAI4HI{rIbD) aHaroruqHa{ TeopeMa

AoKtl3brBaerc.f, B $ 4 am cryqafl orpaHrqeuuofi o6nacru. PesylrratH f.rasH 1

14crronb3yrorc, AEIJree B lrase 3 Arrfl AoK€BareJIbcrBa eAI,IHcrBeHHocrLt

KJraccr{qecKr.Ix peueuufi Haq€urbHo-KpaeBblx 3aAaq c rpaHI{TIHbIMI{ ycJIoBI4.lMI4

o6qero BvrAa.B xoAe r{ccJreAoB asutrtaBTop }IcloJlr3yer MeroAbI ,paspadoraHHhle

a pa6orax E.A. EaAepKo Ar.rr cryrrat tapa6oJrr4qecKllx ypaBHenufi srrcoKoro

rrop.rrAKa co MHoruMr{ [pocrpaHcrBeHHbrMu nepeMeHHbIMIa, a raKxe n pa6orax

E.A. Ea4epno, M.@. r{epenonofi - Als, cryqa.f, napa6otuqecKl4x cl{creM c

rdlr4epoBbrMu rcos$SrEqr4eHTaMr{. Oruetuu, rITo Bolpoc eAuHcrBeHHocrI{

KraccuqecKrrx peureuufi HarlurJrbHo-KpaeBblx 3a1aq B cryqae napa6otutlecKzx

cucreM c xoeQQuqueHTaMr{, yAoBJrerBopsrcquuu 4nofi noMy ycJlo vuro fiutttt, u
6orosHx rpaHrrrl u3 Knacca ,{raHu-f6nbAepa paHee He paccMarprtBurcfl'.

Otuetuvr raKxe, rrro AJr{ crrcreM rrpl{Hrlufl MaKcLIMyua, noo6qe roBopfl, He

I'IMEET MECTA, T4 BOIIPOC EAI{HCTBEHHOCTII PCUIEHI{f, HAIIAJIbHO-KPAEBbIX 3AAAI{

(oco6eHuo B o6lacrsx c HeHraAKr{MLI rpalruqalau) [peAcraBJlrer co6ofi

orAeJrbHyro upo6nervry.

B Inase 2 c uouorrlbro opurr{H€uruofi TexHI{KI/t uccJleAyerc.l rJlaAKocrb

roreHrlr{€ua flyaccona B npocrpaHcrBe nerrop-Synrqzfi, HenpepblBHblx 14

orpaHuqeHHhrx BMecre co csoefi [pocrpaHcreeHHofi [pol{3BoAuofi uepnoro

loprAKa B 3aMbrKa[r4u rroJrocbr, a TaKxe xapaKTep ero He[pepbIBHocTI,t IIo

BpeMeHHofi uepeueunofi. Kporvre roro, u3yqaercfl [oBeAeHLIe cJIeAoB sToro

noreHrlurua Ha HerJraAKlrx KplrBbrx r43 KJIacca r{uura-f6JlbAepa. YcranosreHHble

s frase 2 cr,otrrc'tBa [oreHr\vraJra flyaccona r{c[oJlb3ylorct aBTopoM AaJIee B

hane 3 rtpu AoKa3areJrbcrBe reopeu o6 oAHosHaquofi KJlaccl4qecrofi

p€Bpe[ruMocru HarrnirbHo-KpaeBbrx 3aAaq Anf, rrupa6otuqecKux cLIcreM B

o6lacr.sx c 6oronuMr4 rpaHr/rrlaMr{ r{3 KJIacca ,.{uHra-f6lr.qepa. OrAelrnrru
pe3yJrbraroM frasrr 2 f,BJrf,erc, TeopeMa o6 o,qnosnaunofi Kraccuqecrofi
pa3perur{MocTl{ 3aAa'tu Kouu Arrfl rrupa6otu.IecKofi cLIcreMbI c



ros$SuqreHraMrr, yAoBJrerBoprrcql{Ml{ 4nofinorvry ycJIoBI,Iro fiwrun, B

lpocrpaHcrBe BeKTop-Qynrqufi, nenpepbrBHbrx r{ olpaH}IqeHHblx BMecre co

csoefi npocrpaHcrseHHofi uponsno4nofi [epBoro rroprAKa B 3aMbIKaHuI{

rroJrocbr.l4ccteAyercr xapaKTep HraAKocru [oryqeHHoro peruentrfl,uAaercfl ero

uHTerpaJrbHoe [peAcraBJreHrre. flp, groM Harr€urbHafl nexrop-SyHKllllf,

npeAroJraraerc.f, Jrrlrub ueupepunuofi 14 orpaHuqesuofi BMecre co cnoefi

upousno4noft [epBoro rropf,AKa. Orueruu, rrro B o[peAeneHI,II{ KJIacca

eAuHoTBeHHOCTH perrreHr.rf, yxasanuofi 3alLaqu He yqacTByloT [pol,I3BoAurie

BToporo rropf,AKa rro [pocrpaHcrBeHHofi nepeuennofi perueHl{fl.

OcHosHofi pe3yJlbrar Avrccepra\vu Ll3Jlaraercfl B fnaee 3. 3Aecr

paccMarpr{Barorcf, HarlaJrbHo-KpaeBble 3aAaril4 AIrfl HeoAHOpOAHbIX

napa6ornqecKLtx cr{creM c oAsofi [pocrpaHctseHHofi nepeueunofi c

yAoBJrerBopf,rorqr{Mrr 4nofiuovty ycnoBl{Io fiu:au, cxosSSuqv eHraMra,

HeHyJreBbrMI{ HaqEuIbHbrMI{ ycJIoBI,LTIMI{ B_[OJryOrpaHI{rIeHHbIX I,I O|paHVIIeHHLIX

o6racr.f,x c HerJraAKLtMt4 6oronrruu rpaHrrrlauvr vt3 KJIacca ,{unn-fdJlbAepa,
3aAarorcs rpaHr,rqHbre ycnoBr{fl o6qero BuAa c [epeMeHHbIMI{

xosS$uqueHTaMr{, cpeAr{ Koropbrx ecrb ycJroBu{ KaK rrepBoro, TaK kI Tperbero

poAa. YcranasruBaercfl. oAHo3HaqHaq Kraccr4irecKaf, pa3pemuMocrb grLlx 3aAaq

B rrpocrpaHcrBe nerrop-SyHrqufi, HerrpepbrBHbrx rr olpaHurleHHblx BMecre co

csoefi rpocrpaHcrseHHofi upousno4uofi [epBoro rlop.lAKa B 3aMrIKaHIaI,I

o6racrefi. flo.ry.reHbr orleHKrr peureHLrituuxrpocrpaHcrBeHHblx [pou3BoAHblx

nepBoro ropf,AKa.

C ucuom3oBaHneM pe3yJrrraron pa6or B.JI. KaubrHI{Ha u E.H. XIEra.reHxo

aBTOp rroK€l3brBaeT, rITo paccMaTpr{BaeMbre B Ar4cceprar\krrtyclroBLrfl. Ha xapaKTep

HellpepbrBHocTrlr 6oronrrx rpaHHrI o6racrefi f,BJrrroTc.f, Mr{HLIM€IJI6HbIMI{ AJIf,

Kraccuqecrofi p€Bperur.rMocrr{ rrocraBJreHHbrx sa4aq B yKzBaHHoM BbIIue

lpocrpaHcrBe. Orueruu raKxe, rrro aBTop o6ocnosrrsaer roqHocrb
rpe6onauuit sa npaBbre rracrr4 rpaHr.rrlHbrx ycJroButrt ucuteayeMblx 3a4aq Ails.

cyulecrBoBaHvrs. ux perueuufi r43 yKa3aHHoro [pocrpaHcrBa. fiaercx HoBafl

ycJroBr.rf, pEI3peIlLIMocTlI TIocTaBJIeHHbIXSoprr,rynupoBKa ame6pauqecKoro

3aAarr. Ycranasrr{Baercfl gKBLrBaJreHTHocrb ororo ycJroBLTr a SoplayJII{poBKe
aBTopa v u3BecrHoro ycnoBr{f, JlouaruHcKoro. Kpovre roro, [pl{BoAurcf,
aJrropuTM ero [poBepKu B orAeJrbHbrx cryqarx, aTaKxe cTpouTc, [pl4Mep, KofAa

OHO HE BbITIOJIHf,ETC.f,.

,{ocroaepHocrr roryqeHHbrx aBTopoM Aucceprar\Ltv pe3ynbraroB

o6ecnequBaerc.s crporocrbro MareMaruqecKux AoKa3areJrrcrB 14

LT CrrOJrb3OB aHr.reM anpo6up oB aHHBrx HayqHbrx MeToAoB.

Creneur o6ocnosaHHocrrl HayrrHblx uo.noxeHufi, BbIBoAoB tr
peKoMeHgaqu fi , cQoprvry.rr H poBa H H brx B A r{cceprarl r ll



Bce rroJroxeHuf, p4uccepraqll,r cSoprraynupoBaHbl qerKo. Bce
yrBepxAeHuf, \vccepralJur4, rpuHaAJlexalque Caxapony C.I4., cua6xenu
uo4po6uurr,ru crporraMr{ AoKa3areJrbcrBaMr{. Anropona o6ocnosaHa HoBrrcHa

loJIyqeHHbrx r4M pByJrbTaToB rrpoAeMoHcTpupoBaHbl Bo3MoxHEIe

lepclreKTr{Bbr pa3Bvtrus, paspa6orausofi B Ar,rcceprapr TeXHI{KH rrpkI u3ytrenur4

pn3rr{rrHbrx Apymx uapa6omrqecK}Ix 3aAarl.

IleHnocrb AJrfl HayKH rr rrpanTrrnrr p$yJrbraroB pa6orrr

fiuccepraquoHHa, pa6ora r{Meer [perrMyrrlecrBeHHo reoperualecKylo

3HaquMocrs. TlnrerpaJrbHbre [peAcraBJreHrrf, peueuufi HarrurbHo-KpaeBblx 3aAaq

Arrfl tapa6otuqecKrrx crrcreM, [oryqeHHble aBTopoM, MoryT cJIyxI,ITb

Teoperl{qecxofi ocnosofi Arg rrr{cJreHHoro I,IccJIeAoBaHVs. TaKI4x 3aAarl MeroAoM

rpaHr{rrHbrx oJreMeHToB (uero4ou rpaHnqHbrx uHrerp€IJIbHbIx ypanueHnfi).

Kpolae roro, pe3yJrbrarbr ArcceprarlnoHHofi pa6oru I{MercT npaKTuqecKyro

3HaquMocrr, TaK KaK napa6onu.recr[e cucreMbr MoAeJrr4pyrcT, B qacrHocru,

HecTarlzoHapHbre npoqeccbr TenJro- r4 Macco[epeHoca B MHofoKoMrIoHeHTHbIx

Marep[€rJrax. flpn groM, HerJraAKocru <<6oroBbrx>) lpaHr{rl, paccMarpl{BaeMblx B

pa6ore o6racrefi, MoAeJII{pyer, HarIpI{Mep, liesroe I{3MeHeHue pa3MepoB

MercuUrr{rrecKlrx usAeruit npz Sa:oBbx rrepexoAax, cB.fl3aHHblx c yBeJII{qeHI,IeM

UIII4 yMeHbrueHI{eM TeMIIepaTypbI IIpu [poBeAeHI{I,I pEl3IIltrIIIbIx

TexHoJroruqecKnx rrpoqeccoB urrvr Bo BpeMfl gKcrrJryara\uu grllx nsAerufi.

Peayrnrarbr Ar{cceprarluoHHofi pa6orn MoryT 6um I{cIroJIb3oBaHbI npu

rrpoeKTLrpoBankrLr v paspa6ome rexHoJroruqecKr,rx [poqeccoB xI{MuKo-

repMr{qecrofi o6pa6omu MerErJrJroB. Ha 6age Marepr{nJroB Aucceprallukl Moryr
6um [oAroroBJreHbr HoBbre c[equaJrbnrre yue6Hbre Kypcbl AJIf, cryAeHToB u

aclupaHToB, clequaJrlr3rrpyrcullrxcf, s o6racru MareMarlr.recrofi Qns urn.

Ilo4rnepxAeH rre ouy6lu noBaH rrfl ocHoBHbrx pe3yJrbraroB Arlccepra IIlr ll
B HayrrHofi ne.rar[

Ocuonnue pe3yJrbrarbr Ar{cceprarlut4 ouy6ruroBaHbr n 9 nayuuhrx crarb.rlx B

perleH3r.rpyeMbrx HayqHbrx Lrs4anurflx, BxoAflrrlprx B 6asu rlr{rr{poBaHIEx Scoptts,

Web of Science z RSCI.

CoornercrBlre coAeplr(anlrs anrope{epara ocHoBHbrM rIoJrorI(eHHflM

AlrccepTauuu
Arrope$ ep ar rroJrHocrbro orp axaer ocHoBuoe coAepx aHlae Auccepralluu.

3arcrroqeHEe

,{nccepmrlr{oHHoe r{ccJreAoBanlae Caxapona Ceprex llropeauua (O
HaqEIJIbHo-KpaeBbrx 3aAaqax AIrfl rrupa6oflruecrr{x cr{creM B rrJrocxux o6racr.f,x c



Ar{ccepTarlraflM Ha

MaTeMarr{qecK[x HayK,

yrreHblx crenenefi

HeHraAKlrMr{ 6oxoeHlar,r rpaHrfrrlaMrD flBlrflercfl. saroHqeHHofi HayqHo-

rnanusnraquonuofi pa6orofi, B Koropofi co4epxr4Tcfl. HoBoe pelueHl{e nayuuofi

3a1a.rlu o6 uccne AoBaHvrr4 oAHo3HarrHofi rnaccu.recrofi pa3peuluMocrl,I HarI€uIbHo-

KpaeBbrx 3aAarr Alfl napa6oruqecKr{x cr{creM c xosQ{IEqI4eHTaM}I,

yAoBJrerBop.f,rorqlrMlr 4nofinorvry ycnoBuro [unn, B o6lacrsx c HerJIaAKI4Mu

6orosrrN,rr,r rpaHurlaMpr vs KJracca ,{uuu-f€IrbAepa, Ha Koropblx 3aAalorc.f,

rpaHr{rrHbre ycJroBr{s o6qero BLrAa c [epeMeHHbIMI{ rosQ$uqLIeHTaMu, uueloqefi
BaxHoe 3HaqeHr{e Ars o6qeitreopuu HaqaJrbHbrx H Harl€ulbHo-KpaesHx saAa.I Arg
tapa1oturrecKr{x cracreM. Pa6ora coorBercrByer tpe6onanurflM) rIpeAbsBJrfleMbIM K

coucKaHr4e yueuofi crefleHl{ Kala4rz,4ara Qlaszro-
conracHo n. 2.2 pa:lAeJla II flonoxenw.s. o rpucyx4eHr4kr

B Qe4epamnola rocyAapcrBeHHoM aBToHoMHoM

o6pasonareJrbHoM yrrpexAeHr{r,r Bbrcuero o6pasoBaHu.f, <Poccnficrufi ynurepcurer

4pyx6u HapoAoB r{MeHkr flurpwca Jlyrvryrra6u), yrBepxAeHHoro ytIeHbIM coBeroM

PyruI rporoKorr i\b yC-1 or22.07.2024 t., a eE aBrop, Caxapon Ceprefi Zropenuu,

3acJryxkTBaer rrpucyxAeHr{fl yueuofi crerreHu KaHALIAaTa Quezro-MareMarl{qecKl{x
HayK rro crequ€rJrbHocrkr 1.1.2. [uQQepeHrlr{€rJrbHbre ypaBHeHvrs.uMareMarllqecKaf,

Snsnra.

OQuqna-rrsnrrfi olrroHeHT :

upoSeccop xaQe4pu MareMarr4qecKoro u KoMrbrorepHoro' MoAeJIupoBaHLrfl.

I4ucrury'ta zn$opMarll4oHHbrx r{ BrrrrrrcJrr{TeJrbHblx rexHoJlorIEfi @eAepEIJIbHoro

rocyAapcrBeHHoro 6roAxerHoro o6paronareJrbHoro yqpexAeHuf, Bblclrrero

o 6p asonauug <HaqLr oH€LrrbHbrfi uccreAoB areJrbcrufi ynunepcllrer (MgI4),

AoKrop Qusnrco-vrareMaruqecKux HayK (01.01.02. ,{zQSepeHIIuarIEHbIe
ypaBH eHrl fl,, AITIaAMI4IIeCKHe CTICTeMrI I{ OITLT ManbHOe yUpanneuue),

@(h/- 9epeuoua Mapzua @e4oponna.4OrIeHT

20 ruox6ps,2025 r.

floAuucr rlepeuonofi M.O. 3aBeprrc.
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