
B .r.UCCepTaD.UOHHhlHCOBeT24.2.332.02
npu <J>rEOY BO «MrTY «CTAHKHH»

OT3bIB
na anropediepar nacceprauan ITpyca Maxauna IOpbeBu'lJa na TeMY

«MaTeMaTU'lJeCKOe Mo.r.eJlupoBaHue CTpyKTYPbI U .r.UHaMUKU MHorOKOMnOHeHTHblX

PUCKOBB COD.UOTeXHU'lJeCKUXcacrenax», npeacraenennon na COUCKaHue Y'lJeHoii:

CTeneHU KaH.r.u.r.aTa 4>u3uKo-MaTeMaTU'lJeCKUX HaYK no cneD.UaJlbHOCTU 1.2.2.
<<MaTeMaTU'lJeCKOeMo.r.eJlUpOBaHue, -nrcncansre MeTo.r.bl U KOMnJleKCbl nporpasna»

Pa3BIITIIe MaTeMaTIIqeCKOrO II IIH<p0pMaU;IIoHHo-amUmTIIqeCKOrOofiecnexeaaa
npouenyp rrpIIH.HTH.HII IICrrOJIHeHH.Hpenreami rrpn yrrpaBJIeHIIII B CIiCTeMaxofiecneaeaas
6e30rracHocTII na OCHOBe COBepIIIeHCTBOBaHII.HMaTeMaTIIqeCKOrO IIHCTpYMeHTapII.H

IICCJIe,n;OBaHII.HCTpYKTYpbI II ,n;IIHaMIiKHnpnponaux, TeXHoreHHbIX II anrponorennux
PIICKOB, rrpe,n;CTaBJI.HeTC.HaKTYaJIbHbIM, CBoeBpeMeHHbIM II nepcnexrnsasnr
HarrpaBJIeHIIeMIICCJIe,n;OBaHIiHB 06JIaCTIITeopHII PIICKOBII ee rrpHJIO)l(eHHH.

ITpe,n;CTaBJIeHHbleB aaropeqiepare pe3YJIbTaTbIzracceprauaonnoro IICCJIe,n;OBaHH.H

OTJIIIqaIOTC.HHayqHOHHOBII3HOHII IIMeIOTTeOpeTIIqecKyIO II rrpaKTIIqeCKOIO3HaqHMOCTb,

rrOCKOJIbKY crroco6CTBYIOT pa3BIITIiIO aHaJIIITIIqeCKHX II qIICJIeHHbIX MeTo,n;OB

Mo,n;eJIlipOBaHII.Hna OCHOBepa3BIIBaeMOH aBTopOM KOHu;errU;IIHMHorOKOMrrOHeHTHbIX

pIiCKOB. Ilonyseasr HOBbIe naysao 060CHOBaHHblepeIIIeHH.Hpazra sanas npaxnanaoro
xapaxrepa, OCHOBaHHblena rrpliMeHeHIIII BeKTopHO-MaTpIIqHbIX <pOPMrrpe,n;CTaBJIeHH.H

e,n;IIHOHcoaoxynaocra KOJIIIqeCTBeHHbIXII KaqeCTBeHHbIX xapaxrepacrnx yrpos H

rrOCJIe,n;CTBIIH,a raioxe ,n;IICKpeTHO-co6bITIIHHOrOorrIICaHII.H ,n;IIHaMIiKII Pa3JIIIqHbIX

onacnsrx npoueccon II .HBJIeHIIH.

B pafiore raroxe nocrpoea pan MaTeMaT~eCKIiX Mo,n;eJIeH (noacapno

:.meKTpIIqeCKOrOspena, TOqeqHOH ou;eHKII II paHOHlipOBaHII.H.repparopaa II T.rr.) II

aJIrOplITMOB PIiCK-opIIeHTlipOBaHHoro yrrpaBJIeHH.HII orrepaTIIBHoro pearlipOBaHH.H B

KPII3IICHbIXCIiTYaU;H.HX.

ITo pe3YJIbTaTaM03HaKOMJIeHH.HC aaropepeparoxr MO)l(HOB xasecrne 3aMeqaHH.H

OTMeTlITb CJIe.rzyIOIIzyIOHeTOqHOCTb,,n;orryIIJ;eHHYIOnpa rrOCTpoeHIIII MaTeMaT~eCKoro

<P0pMaJIII3Ma:B asrpaaceanax (2.1) Onpenenenna 2.1, xapaKTepII3YIOI.l(HX cTpYKTYPY

pacnpeneneaaa rro rro,n;MHO)l(eCTBaMnopanpyesrsrx K03<P<PIIU;IIeHTOB a; II MOIIJ;HOCTbIO

cooTBeTcTBYIOIIJ;IIXrrozmaozcecra IAi I ' Me)l(.lzyqIICJIeHHbIMII3HaqeHlI.HMIIBMeCTO3HaKa

paBeHCTBa «=» CJIe,n;OBaJIO6bI rrpIIMeH.HTb ztpyroii CIIMBOJI, nanpavep, 3HaK

rrporrOpU;IIOHaJIbHOCTII«0(».



B Onpcaenenna 2.3 Ma'I'pHIzy e.n;HHWIHOropanra So )l(eJIaTeJIbHO6bI npencrasarr, KaK
Sa = (sv ...,s[Y(qv ...,q]).

Yxasamrsre 3aMelIamrn HMeIOT peKOMeH.n;aTeJIbHbIHxapaxrep H He O'I'pa)l(aIOTC5Iua

06meH rrOJIO)I(HTeJIbHOH oueaxe pe3YJIbTaTOB nncceprannoaaoro HCCJIe.n;oBaHH5I,

BhIIIOJIHeHHoro aa zrocraro-nro BhICOKOMHaYlIHoM H MeTo.n;HlIecKoMyposae.

IIpe.n;cTaBJIeHHbIe B aaropepepare HaYlIHbIe pe3YJIbTaTbI naccepraunoaaon pa60ThI

raiose rr03BOMIOT cztenari, BbIBO.n; 0 TOM, lITO pafiora BbIIIOJIHeHa na BbICOKOM

MaTeMaTHlIecKoM yposae. fie3YCJIOBHO, naccepranas COOTBeTCTBYeT rpetioaarraau

Ilonozceaaa 0 rroparnce rrpHcY)I()l;eHH5Iysem,rx creneaeti (yraepxcrennoro rroCTaHOBJIeHHeM

IIpaBHTeJIbCTBa P<!>OT 24.09.2013 r. N2 842), a ee asrop IIpyc MmmHJI IOpbeBHlI

sacnyzorsaer rrpHcY)I(.n;eHH5IeMY YlIeHoH crenena KaH.n;H.n;aTaCPH3HKo-MaTeMaTHlIecKl1XHaYK

rro CrreU;HaJIbHOCTH1.2.2. «Mareaarmecxoe Mo.n;eJIHpOBaHHe, lIHCJIeHHbIe MeTO.n;bI H
KOMIIJIeKCbInporpaxa».

Be)1.y~HH HaYQHbIH COTPY.lI.HHK
HHCTHTYTa rrp06J1eMynpaanenua
HM.B.A.Tparre3HHKoBa
POCCHHCKOHaKa)1.eMHHnayrc ,
)1.0KTOP lJlH3HKo-MaTeMaTHQeCKHX
nayx
Araea Padmr llama omsr P. n.Araes
117997, Mocxaa
YJl· llpmiJcolO3HaH, )1..65
Ten, +7 (495) 198-17-20, )1.06.13-30
E-mail: agaraf3@gmail.com



B ,nHCCepTaIUlOHHbIHCOBeT24.2.332.02

npn <I>rEOYBO «MrTY «CTA.HKHH»

OT3bIB
na aaropepepar ,nHccepTa.QHHTIpyca MHxaHJIa IOpbeBHqa na TeMY

«MaTeMaTIfqeCKOe Mo,neJIHpOBaHHeCTPYKryPbI H ,nHHaMHKH

MHorOKOMnOHeHTHbIXPHCKOBB CO.QHOTeXHHqeCKHXCHCTeMax»,npencraanennoa

na COHCKaHHeyqeHoH CTeneHHKaH,nH,naTa<pH3HKo-MaTeMaTHqeCKHXHaYKno

cne.QHaJIhHOCTH1.2.2. «MaTeMaTHqeCKOeMo,neJIHpOBaHHe,qHCJIeHHhleMeTo,nbIH

KOMIIJIeKChInporpasoa»

COBepmeHCTBOBaHHe HH<p0pMa.QHOHHO-aHaJIHTHqeCKOrO 06eCneqeHlliI

ynpaanenaa B cospeaeausrx CHCTeMaxofiecnesenaa KOMIIJIeKCHOHficaorracaocra

TPe6yeT pa3BHTH.HHOBhIXnonxonos K Mo,neJIHpOBaHHIOnpHPO,nHbIX,rexaoreaasrx

H aarponoreaaux PHCKOB, B CB.H3H C qeM TeMaTHKa znrccepranacaaoro

HCCJIe,nOBaHlliInpe,nCTaBJI.HeTC.HaKTYaJIhHOHH nepcnexraaaoa,

B ,nHccepTa.QHOHHOMHCCJIe,nOBaHHHnorry-rema HMelOIIJ;HeTeOpeTIfqecKYIOH

npaxrasecxyro 3HaqJIMOCTb aoaue pe3YJIhTaTbI, CB.H3aHHhIX pa3BHTHeM

aHaJIHTIfqeCKHX H QHCJIeHHhIXMeTO,nOBMo,neJIHpoBaHlliI MHOrOKOMIIOHeHTHhIX

PHCKOB, OCHOBaHHbIX aa HCnOJIh30BaHHH BeKTOpHo-MaTPJlqHhIX <pOPM

npe,nCTaBJIeHlliIe,nHHOH COBOKynHOCTH KOJIHqeCTBeHHbIX H KaqeCTBeHHbIX

XapaKTepHCTHKyrpos H nocnencraaa, a TaIOKe,nHCKpeTHo-co6bITHHHOrOOIIHcaHlliI

,nHHaMHKH Pa3JIffiHhIX onacmax npoueccos H .HBJIeHHH. Ilonyseasr nay-nro

ooocaoaamure peurenaa pana 3a,naQ npnxnamroro xapaxrepa, nOCTPoeH PM

MaTeMaTIfqeCKHXMo,neJIeHH anropHTMoB PHcK-opHeHTHpoBaHHoro ynpaBJIeHlliI H

oneparasaoro pearaposaaaa BKpH3HCHhIXcHrya.QH.HX.

TIpH 03HaKOMJIeHHHCasropedeparoa 3aMeQeHhIaexoropsre zronyurenaue npa

rrocrpoeaaa MaTeMaTIfqeCKOrO<popMaJIH3MaHeTOqHOCTH.Hanpavep, npaseneaaaa

aa cTPaHH.Qe11 )leMMa 2.1, no cyra .HBJI.HeTC.Honpeneneaaesr.

3aMeQaHlliI He OTPa)l(aIOTC.Haa 06meH nOJIO)I(HTeJIhHOHouenxe pe3YJIbTaTOB

BhIIIOJIHeHHOro na ztocraro-nro BhICOKOMHayqHoM H MeTo,nffiecKoM ypoBHe

,nHCCepTa.QHOHHOrOHCCJIe,noBaHlliI.
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Ilpeztcraaneaasre B aaropepepare HOBbIe nay-mere pe3YJIbTaTbI n03BOIDl1OT

cnerrars BhIBO,n; 0 COOTBeTCTBHH ,n;HCCepTaU;HOHHOH pa60ThI TPe60BaHIDIM,

npe,n;'MIBIDIeMbIM K KaH,n;H,n;aTCKllMnacceprauaau B COOTBeTCTBHHC n. 9 ilOJIO)l(eHlUI

o npHcY)l(,lJ;eHllH nay-rasrx creneaeii, YTBep)l(,lJ;eHHhIM nOCTaHOBJIeHHeM

Ilpasarenscraa POCCHHCKOH<l>e,n;epau;HHOT 24.09.2013 r. N~842 (c H3MeHeHIDIMHH

,n;onOJIHeHlUIMll), a ee asrop, Ilpyc MHxaHJI IOpheBHq 3acJIY)I(llBaeT npncyscneaaa

eMY yseaoa CTeneHH xanaanara q,H3HKo-MaTeMaTJfqeCKHX HaYK no CneIJ;llaJIbHOCTH

1.2.2. «Marevariorecxoe Mo,n;eJIHpOBaHHe, qHCJIeHHhle MeTo,n;hI H KOMIIJIeKCbI

nporpaMM» .

CTapIIIHH HayqHhIH COTpy,n;HHK
<l>e,n;epaJIbHOrO rocyztapcraenaoro
61O,n;)I(eTHOrO yqpe)l(,n;eHH5I HayKH

llHcTHTYTa np06JIeM rpaacnopra
HM. H.C. COJIOMeHKO POCCHHCKOH
aKa,n;eMHHnayx (I1IIT PAH)
xannnnar q,H3HKo-MaTeMaTlfqeCKHX HaYK,

crapumtt H:ayqHhrn COtpy,n;lIHK

2023 r.

Eo6pliK
ileTP ileTPOBHq

Tlonnacs xaazmnara q,H3HKo-MaTeMaTn:e_cKHX HaYK Eo6pHKa n.usaaepsro.

ilOMOIIJ;HllK ,n;HpeKTOpa

no Ka,n;paMH o6IIJ;HM BOnpOCaM M.B. Tpafianoaa

<l>e,n;epaJIbHOe rocyztapcrneanoe 61O,n;)I(eTHOe yspeaoieaae HayKH I1HCTHTYT
np06JIeM .rpaacnopra HM. H.C. COJIOMeHKO POCCHHCKOHaKa,n;eMHHnayx
Anpec: 199178, Caaxr-Ilerepfiypr, 12-51JIHHlUI B.O.,,n;. 13
TeJI.: +7(812)323-29-54, e-mail: bobrikpp@mail.ru
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B ~HCCepTa:O;HOHHblHCOBeT24.2.332.02

npn <t>rEOYBO «MrTY «CTAHKHH»

OT3bIB
na asroperpepar ziacceprauaa TIpyca MHXaMJIa Krpsesasa na TeM)'

«MaTeMaTW:IeCKOeMo~enHpoBaHHe CTpyKTYPbl H ~HHaMHKHMHorOKOMrrOHeHT
HblX PHCKOBB CO:O;HOTeXHHqeCKHXCHCTeMax»,npezrcranneaaoa na COHCKaHHe
yseaoii creneaa KaH~H~aTa <pH3HKo-MaTeMaTHqeCKHXnayx rro cnenaansnocra
1.2.2. «MaTeMaTW:IeCKOeMo~enHpoBaHHe, qHCneHHble MeTO~bI H xossnnexcu

nporpasea»

AKTYallbHOCTb TeMaTHKH ~HccepTa:O;HoHHoro Hccne~OBaHHH o6ycnoBneHa

ero 06rn;eH nanpasneaaocrsro rra pa3BHTHe HOBblX rrO~XO~OBK HCCJIe~OBaHHIO

CTpyKTYPbl npapozmsrx, TeXHoreHHblX H anrponorennsrx PHCKOB, a TaK)I(e co

BepIIIeHcTBoBaHHe HH<p0pMa:O;HoHHO-aHallHTHqeCKOrOofiecneseaaa yrrpaaneaaa B

coapesremrsrx CHCTeMaxotiecrreseaaa KOMrrneKcHoH 6e30rracHocTH.

B nponecce BbIIIonHeHHHzmccepranaoauoro Hccne~OBaHHHasropoa nonyse

Hbl pan HOBbIXpesynsraros, K -nrcny KOTOPbIX,na MOH B3rAA~, cnenyer OTHeCTH

- MeTO~Mo~enHpoBaHHH CTPYKTypblMHorOKOMrrOHeHTHbIXPHCKOBCMaTP~

HblM npencrasrreaaesr cTOXaCTHQeCKOHCBH3HKOMrr03H:O;HHBepoHTHoCTHblXxapax

TepHcTHKYH3BHMOCTHH COCTOHHHH06'beKTOBsaunrrsr, napaxrerpos paccsrarpnaae

MbIX HCTOQHHKOByrpos H BapHaHToB<PYHK:O;HoHHpoBaHHHCHCTeMofiecneseana 6e3-

orraCHOCTHCaafiopoxr B03MO)l(HblXrrOCJIe~CTBHH;

- Mo~enb npoueccos pacx-opacaraposaanoro ynpasneaaa B CO:O;HOTeXH~e

CKHXCHCTeMax,OCHOBaHHMna rrOCTaHOBKesana-r MHorOKpHTepHallbHOHKOM6HHa

TOPHOHorrTHMH3a:O;HHacnonsaosaaaa pecypcos H cpasmrrensaoa aaanase 3<p<peK-

THBHOCTHMeporrpHHTHH,nanpaanenasrx na oficcneseaae 6e30rraCHOCTH.

3TH pesynsrarsr HMeIOT .reopermecxyro H rrpaxrasecxoro 3HaQHMOCTb,CBH-

3aHHyIO C pa3pa60TKOH Mo~eneH ynpasneaaa MHorOKOMrrOHeHTHblMHpHCKaMH, a

TaK:>Kerrporaoaapoaanna ~HHaMHKH pa3nHQHbIX onacasrx npoueccos. TIOJIyqeHbl

peIIIeHHHpana 3a~aQ rrpHKJIa~HOrOxapaxrepa, B QaCTHOCTH,npennozcen QHCJIeHHblH
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MeTO,n;onpeneneaas BepmITHOCTHbIX xapaxrepncrax MHOrOKOMrrOHeHTHbIXPllCKOB

na OCHOBe3KCrrepTHbIX ouenox, a raroxe Mo,n;eJIll II anroparnsr aaanasa 3cpcpeKTllB

HOCTll pacnpezteneana pecypcos B cacresrax 6e30rraCHOCTll II rrporaoaaposaaaa ,n;ll

HaMllKll KPll3llCHbIX caryaunti peanasosann B KOMIIJIeKCe rrp06JIeMHO

opaenraposamrsrx rrporpaMM nonnepxoor yrrpaBJIeHIDI pacxaxn;

Bee npencrasneanste B asroperpepare aaysnsre pe3YJIbTaTbI .SlBmIIOTCHHO

BbIMll, ax ,n;OCTOBepHOCTbonpenenaercs KoppeKTHOCTbIO npaneaxesnrx xrerono

norn-recsax rronoacenait rrpn ax rronyxeaan.

)J,llccepTaU;llOHHaH pafiora rrpOIIIJIa artpofianmo, pe3YJIbTaTbI oficyzcnanacs

na MHOrOlJllCJIeHHbIX aaysao-npaxraxecxax xoadiepennasx. Orry6JIllKOBaHo 36

nay-msrx pa60T, B TOM -mcne, 3 crarr.n B asnanaax, BKJIIOlJeHHbIX B 6ll6JIllorpa

cplllJecKyro fiasy ,n;aHHbIXScopus, 8 CTaTbeH B peneaaapyesrsrx HaYlJHbIX ll3,n;aHllHX,

onpeneneansrx BAK npa MllH06pHaYKll Poccan. )J,llccepTaU;lloHHoe llCCJIe,n;OBa

Hlle OTJIlllJaeTCH BbICOKOHcrerrensro TeOpeTlllJeCKOH paspafioraaaocra accnenye

MOH HaYlJHOH 3anaxa , rJIy60KllM aHaJIll30M MeTo,n;lllJeCKllX OCHOBB 06JIaCTll MO

nenaposaaas COU;llOTeXHlllJeCKllX CllCTeM.

B KalJeCTBe 3aMelJaHllH, ClJllTaIO He06xo,n;llMbIM OTMeTllTb cnenyioinee. I1Pll

onpenenetran lJaCTHbIX YCJIOBHbIXBepOHTHOCTeH, llCrrOJIb30BaHa rrpouenypa rrpe-

06pa30BaHllH 3HalJeHllH paHrOBOH IlIKaJIbI sxcneprnsrx ouenox B03MO)l(HOCTeH

aacrynnenaa Pa3JIlllJHbIX llCXO,n;OBrrpn B03,n;eHCTBllll onacnsrx cpaKTopOB na 061>

eKTbI sannrrsr B KOJIlllJeCTBeHHYIO IlIKaJIY OTHOllIeHllH. 3Ta npouenypa, cyna rro

aaropeoepary, B peneaanpyesroii ziaccepranaa 6a3llpyeTcH na CPYHKU;llOHaJIbHOH

CBH3II Me)l(,n;y cy61>eKTllBHbIMll II 061>eKTllBHbIMII BepoHTHoCTHMll, onacsraaenoit

rrcaxorpasa-recxaa 3aKOHOM Crnaeaca. )J,aHHoe nonoaceane ,n;llccepTaU;lloHHoH

pa60TbI HBJIHeTCHsecsjaa ,n;llCKYCCIIOHHbIM.

)J,aHHoe 3aMelJaHlle He OTPa)l(aeTCHna 06rn;eH rrOJIO)l(llTeJIbHOHoueaxe pe-

3YJIbTaTOB,n;llccepTaU;llOHHoro llCCJIe,n;OBaHIDI,BbIIIOJIHeHHOro aa ,n;OCTaTOlJHOBbICO

KOMaay-moa II MeTo,n;lllJeCKOMypOBHe.

HayqHble pe3YJIbTaTbI, rrpe,n;CTaBJIeHHbleB aBTopecpepaTe ,n;IIccepTaU;llOHHOH

pa60TbI, rr03BOJIHIOTc,n;eJIaTbBbIBO,n;0 ee COOTBeTCTBllllTPe60BaHIDIM I10JIO)l(eHIDI 0
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nopanxe npHCY)l()J;eHIDIysensrx creneaeii (YTBep)I(,n;eHHOrOnOCTaHOBneHHeMIlpa

BHTenbCTBaP<1> OT24.09.2013 r. NQ842), a TaK)l(e 0 TOM, LJTOee aBTOp TIpyc Maxaan

IOpbeBHLJ 3aC~HBaeT npHCY)l(,n;eHIDIeMY yqeHoH CTeneHH xaazraztara <pH3HKO

MaTeMaTHLJeCKHXnayx no CneUHallbHOCTH 1.2.2. «MaTeMaTHLJeCKOeMo,n;enHpoBaHHe,

LJHCneHHbIeMeTo,n;bIH KOMrrneKCbI nporpaxer».

Tnaaasra HayqHbIH COTpy,n;HHK
<1>f'EY «BcepoccHHCKHH aay-rao-accnenonarenscxati
HHCTHTYTno npotinenaa rpaxotaacxoa 060pOHbI
H LJpe3BbILJaHHbIXcHTyaUHH 1{qC POCCHH»
(<pe,n;epallbHbIH ueHTP HayKH H BbICOKHXrexaonoraii)
,n;OKTOPTeXHHLJeCKHXnayx (20.02.14), ,n;OKTOP3KOHOMHLJeCKHXnayx (08.00.13),
nporpeccop ;{tjj? T' JIoMaKHH MIlxaJIJI liBaHOBJIq

<dO; b~. 2023 r.

TIOLJTOBbIHazrpec: 121352, r. Mocxsa, yn. ,ll;aBbI,n;KoBCKa5.I,,n;.7
Ten. +7 (495) 287-73-05 (,n;o6.40-01)
E-mail: vniigochs@vniigochs.ru



B )J,I1CCepTaUl10HHbIMCOBeT24.2.332.02

npn <l>rEOYBO «MrTY «CTAHKl1H»

OT3bIB

na asropedrepar )J,I1CCepTaU;I1I1I1pyca MI1xaI1JIa IOpbeBI1qa na TeMY

«MaTeMaTI1qeCKOe MO)J,eJmpOBaHI1eCTpyKTYPbI 11)J,I1HaMI1KI1MHorOKOMnOHeHT

HbIX PI1CKOBB COU;I10TeXHWleCKI1XCI1CTeMax», npe)J,cTaBJIeHHOMna COI1CKaHI1e

yqeHOM CTeneHI1 KaH)J,I1)J,aTa<pI13I1KO-MaTeMaTI1qeCKI1Xnayx no CneU;I1aJIbHOCTI1

1.2.2. «MaTeMaTI1qeCKOe MO)J,eJII1pOBaHI1e,QI1CJIeHHbIeMeTO)J,bI11KOMnJIeKCbI

nporpavv»

Penremre 3a)J,aQ3amI1TbI HaCeJIeHI15111TeppI1TOpI1M OT npI1po)J,HbIX 11TeXHO

renasrx Qpe3BbIQaMHbIX CI1TyaU;I1M51BJI51eTC51CJIO)l(HOM11MHororpaHHoM 3a)J,aQeM,

Tpe6YlOmeM CI1CTeMHOro nonxozra rrpn nJIaHI1pOBaHI1I1 MepOnpI151TI1Mno o6ecne

QeHI110 KOMnJIeKCHOM 6e30naCHOCTI1 na OCHOBe npOrH03I1pOBaHI151 KOJII1QeCTBeH

HbIX nOKa3aTeJIeM I1H)J,I1BI1)J,yaJIbHbIXPI1CKOB. Pa3BI1TI1e HOBbIX nO)J,XO)J,OBK MO)J,e

JII1pOBaHI11OI1H)J,I1BI1)J,YaJIbHbIXPI1CKOBQpe3BbIQaMHbIX CI1TyaU;I1MPI1CKOB, n03BO

JI51lOmI1Xnp0I13BO)J,I1Tb nOCTaHOBKY OnTI1MI13aU;I10HHbIX 3a)J,aQnpa 060CHOBaHI1I1

peuiennii no nOBbIIlleHI11O 3aml1lueHHOCTI1, a TaK)I(e aHaJII13 3<p<peKTI1BHOCTI1Me

pOnpI151TI1M, HanpaBJIeHHbIX na CHI1)1(eHI1e COU;I1aJIbHO-3KOHOMI1QeCKI1Xnoreps,

CBI1)J,eTeJIbCTByeT06 aKTYaJIbHOCTI111nepCneKTI1BHOCTI1 TeMaTI1KI1 )J,I1CCepTaU;I10H

noro I1CCJIe)J,OBaHI151.

B xO)J,e I1CCJIe)J,OBaHI151CI1CTeMaTI1QeCKI106ocHoBaHa KOHu;enU;I151MHoro

KOMnOHeHTHblX PI1CKOB, npe)J,cTaBJI51eMbIXe)J,I1HOMcoaoxynaocrsro KOJII1QeCTBeH

HbIX 11KaQeCTBeHHbIX xapaKTepI1CTI1K OCHOBHbIX diaxropoa pI1CKa. ABTOPOM no

CJIe)J,OBaTeJIbHOI13JIO)l(eHbI nO)J,XO)J,bIK npe)J,cTaBJIeHI11O MHorOKOMnOHeHTHbIX

PI1CKOBC 06oCHOBaHI1eM cOBoKynHOCTI1 Heo6xo)J,I1MbIX npn nOCTpOeHI1I1 o6meM

MaTeMaTI1QeCKOMMO)J,emI 3JIeMeHTOB. Ilpe)J,JIO)l(eHbI HOBbIe aHaJII1TI1QeCKI1e11QI1C

nenaue MeTO)J,bI I1CCJIe)J,OBaHI151CTpyKTYPbI 11 )J,I1HaMI1KI1MHorOKOMnOHeHTHbIX

PI1CKOBB COU;I10TeXHI1QeCKI1XCI1CTeMaX, nOJIYQeHbI HOBbIe HaYQHO 060CHOBaHHbIe



pemenna psna sana-r rrpHKJIa.n;HOrO xapaxrepa, CBH3aHHbIX C rrpOrH03HpOBaHHeM

nOCJIe.n;CTBHMpa3JIHqHOrO mrzra yrpos, nOCTpOeH pan MaTeMaTHqeCKHX MO.n;eJIeM H

11aJIrOpHTMOB PHCK-OpHeHTl1pOBaHHOrO ynpannenas H OrrepaTHBHOrO pearaposa-

HHH B KPH3HCHbIX cHTyaUI1HX.

ITpl1 3HaKOMCTBe C asropedreparov 3aMeqeH pH.n; TeXHHqeCKHX OWH60K npn

pe.n;aKTl1pOBaHHI1,nanpnnep, B <p0pMYJIe (3.3) na crpanane 15, BO BTOPOM BcnOMO

raTeJIbHOM BbIpa)KeHHH npn 0603HaqeHHH apryneara BMeCTO «Tj » yrrorperineao

«r ,». I1MelOll(HeCH He.n;OCTaTKHHe BJIHHlOTna rrOJIO)KHTeJIbHYlOoueaxy pe3YJIbTaTOB

HCCJIe.n;OBaHHH,BbIIIOJIHeHHOro na .n;OCTaTOqHOBbICOKOMnay-nrosr yposae.

ITpe.n;CTaBJIeHHbIe B aeroperpepare pe3YJIbTaTbI rr03BOJI}llOT cztenars BbIBO.n;0

COOTBeTCTBI1H.n;HccepTaUHOHHoM pa60TbI rpe60BaHHHM ITOJIO)KeHHH0 nopxnxe npn

CY)K.n;eHHHysensrx creneaeii (ynsepaciemroro rrOCTaHOBJIeHHeM ITpaBHTeJIbCTBa P<l>

OT 24.09.2013 r, N2 842), a TaK)Ke 0 TOM, qTO ee aBTOp ITpyc MHXaHJI IOpbeBHq 3a

CJIY)KI1BaeTnpI1CY)K.n;eHI1HeMY yqeHOH CTeneHI1 «annanara <pH3HKO-MaTeMaTHqeCKHX

nayx no cneUHanbHOCTH 1.2.2. «MaTeMaTHqeCKOe Mo.n;eJIHpOBaHHe, qHCJIeHHble Me-

TO.n;bIH KOMrrJIeKCbI nporpavv».

HaqaJIbHHK nay-tao- HCCJIe.n;OBaTeJIbCKOrO

uearpa <l>C6BOY BO «AKa.n;eMHH rpaxcnancxoii sannrrsr
MlIC POCCHH»

.n;OKTOPTeXHHqeCKHX nayx, rrporpeccop
A. B. PbI6aKoB

nOJIKOBHHK

141435, MOCKOBCKaH

MKp.HoBoropcK,yJI.~U'~VHVDVj'~

TeJI. +7 (498) 6990-07-28.
E-mail: a.rybakov@amchs.ru

XHMKH,
PbI6aKOB

AHaTOJIHM

Banepsesa-r



yqeHOMY cexperapio )],I1CCepTall},IOHHOrOCOBeTa24.2.332.02

npn <.t>e)l,epaJIbHOMrocynapcraeaaou 61O)],)KeTHOM06pa30BaTeJIbHOM yqpe)K)]'eHI1I1

ssrcurero 06pa30BaHIDI «MOCKOBCKIiH rocynapcraenasia TeXHOJIOrl1qeCKIiH

YHI1BepCI1TeT(CT AHKl1H)>> 127994, rCI1-4, r. Mocksa, Ba)],KoBCKIiH rrep., )],.1.,

OT3bIB
na asropeqiepar ,LUICCepTaUIfOHHoHpa60TbI

I1pyc MHXamIa Kipseaaxa, BbIIIOJIHeHHOH na TeMY: «MaTeMaTHqeCKHe

MO)J.eJIHpOBaHHe CTpyKTYPbI H )J.HHaMHKH MHorOKOMrrOHeHTHblX PHCKOB B

COlUIOTeXHHqeCKHXCHCTeMax» na COHCKaHHeyqeHOH crenena KaH)J.H)J.aTa<pH3HKO-

MaTeMaTHqeCKHX nayx rro CrrelIHaJIbHOCTH 1.2.2 - «MaTeMaTHqeCKOe MO)J.eJIHpOBaHHe,

qHCJIeHHbleMeTO)J.bIH KOMrrJIeKCbIrrporpaMM (<pH3HKo-MaTeMaTHqeCKHeHaYKH)>>

AKTyaJIbHOCTb TeMbI BbIUOJIHeHHOH patiorta
COBepIIleHcTBOBaHlie I1 YCJIO)KHeHl1e cOQl10TeXHl1qeCKliX CIiCTeM (CTC),

a TaK)Ke aarra-nre npapozmsrx, TeXHoreHHbIX I1 anrporroreaasrx yrpos rrpI1BO)l,I1T

B cospexrennsrx YCJIOBl15IX K Heo6xo)l,I1MOCTIi PIiCK-Opl1eHTlipOBaHHoro

yrrpaBJIeHI15I B eTC, rpefiyer nay-mo 060CHOBaHHoro rrpOrH03I1pOBaHI15I yrpos

Pa3JII1QHOrOxapaxrepa,
I1cCJIe)],OBaHlie I1pyc M.IO. nanpaaneno na coanamre MaTeManIQeCKOrO

I1HCTpYMeHTapl15I, npenaasaaxeaaoro )],JI5I aHaJIl13a CTpyKTYPbI PIiCKOB I1

Mo)],eJIlipOBaHI15I pa3BI1TI15I KPl13l1CHbIX COCT05IHI1H,QTO 5IBJI5IeTC5I,6e3YCJIOBHO,

aKTYaJIbHbIM nanpaaneanesr COBepIIleHCTBOBaHI15I COBpeMeHHbIX TeXHOJIOrliH

rrpI1H5ITI15IpeIIleHI1H B YCJIOBI15IXaeonpeztenennocrn.
B KaQeCTBe QeJIIi I1CCJIe)],OBaHI15I aBTOp BbI6paJI nossnuenae

3<p<peKTI1BHOCTIi I1Hq)OpMaQI10HHO-aHaJII1TI1QeCKOrO o6eCrreQeHI15I B crpepe

yrrpaBJIeHI15I BCeMIi BI1)l,aMIi PIiCKOB B cOQl10TeXHl1QeCKliX CIiCTeMax.

L(JI5I )],oCTI1)KeHI15IYKa3aHHOH QeJIIi aBTOp CTaBIiT cosoxymrocrs 113 3-x

• Pa3BI1Tl1e MeTO)l,OB I1CCJIe)],OBaHI15I CTpyKTYPbI
MHorOKOMrrOHeHTHbIX PIiCKOB na OCHOBe I1X MaTpl1QHOrO rrpe)],CTaBJIeHI15I C

pa3pa60TKoH QI1CJIeHHOrO xrerona onpeneneana Bep05ITHOCTHbIX

xapaxrepncrmc MHorOKOMrrOHeHTHblX PIiCKOB.

• Pa3BI1Tl1e MeTO)],OB rrpOrH03I1pOBaHI15I )],I1HaMI1KI1 KPl13l1CHbIX

CI1TyaQI1H na OCHOBe CTOXaCTI1QeCKOrO Mo)],eJIlipOBaHI15I Kpl1TI1QeCKIiX

COCTO5IHI1H.

• PeaJIl13aQI15I npennaraenux MeTO)],OB B KOMrrJIeKCe rrp06JIeMHO-

opaenruposaaasrx nporpasoa QI1CJIeHHOrO aHaJIl13a CTpyKTYPbI I1

rrpOrH03I1pOBaHI15I )l,I1HaMI1KI1MHorOKOMrrOHeHTHblX PIiCKOB.

HOBH3Ha HCCJIe,LJ;OBaHHSI

B CBoeH pariore aBTOp snepssre I1CrrOJIb3yeT MaTpl1QHOe rrpencraanenae
CTOXaCTI1QeCKOH CB5I311 KOMrr0311QI1H YCTaHOBJIeHHbIX

xapaxrepacrnx Y5I3BI1MOCTeH I1 COCT05IHI1H 06'beKTa

Mo)],eJIl1pOBaHI1I1CTpyKTYPbI MHorOKOMrrOHeHTHbIX PI1CKOB.

Bep05ITHOCTHbIX

aaunrrsi npn



)l,ocToBepHOCTb nonyueuasrx pe3YJlbTaTOB rrO,nTBep)I(,naeTC5I

MaTeMaTIIqeCKIIMII ,nOKa3aTeJIbCTBaMII JIeMM, .reopea II YTBep)l(,neHIIH,

pe3YJIbTaTaMII BbIqIICJIIITeJIbHbIX 3KCrrepIIMeHTOB, BbII10JIHeHHbIMII C

IICrrOJIb30BaHIIeM CrreU:IIaJIbHOpa3pa60TaHHOrO naxera rrpIIKJIa,nHbIX nporpaxor.

TIOJlOIKeHHH H pesyns'ra'rst, BbIHOCHMbIe na 3amHTY

• Meron MO,neJIIIpOBaHII5ICTPYKTYPbIMHOrOKOMrrOHeHTHbIXPIICKOB

C MaTpIIqHbIM rrpe,nCTaBJIeHIIeM CTOXaCHlqeCKOH CB5I3II KOMrr03IIU:IIII

Bep05lTHOCTHbIXXapaKTepIICTIIK Y5I3BIIMOCTeHII COCT05lHIIH06beKTa 3aIll,IITbI,

napaverpoa paCCMaTpIIBaeMbIX IICTOqHIIKOB yrpos II BapIIaHTOB CIICTeM

06eCrreqeHII5I 6e30rraCHOCTII CHa6opOM B03MO)l(HbIX rrOCJIe,nCTBIIH.

• Mo,neJIb rrpOu:eCCOB PIICK-OpIIeHTIIpOBaHHOrO yrrpaBJIeHII5I B

COU:IIOTeXHIIqeCKIIX CIICTeMaX, OCHOBaHHa51 Ha rrOCTaHOBKe 3a,naq

MHOrOKpIITepIIaJIbHOH KOM6IIHaTOpHOHOrrTIIMII3aU:IIII IICrrOJIb30BaHII5IpecypcoB

II CpaBHIITeJIbHOM aHaJIII3e 3<p<peKTIIBHOCTIIMepOrrpII5ITIIH, HarrpaBJIeHHbIX na

ofiecne-renne 6e30rraCHOCTII.

• CTOXaCTIIqeCKa51 MO,neJIb ,nIIHaMIIKII OrraCHbIX OTKa30B

TeXHIIqeCKIIX 06beKTOB C rrpe,nOCTaBJIeHIIeM o606meHHOH Hapa60TKII

IIHTerpaJIbHbIM <PYHKU:IIOHaJIOMOT OCHOBHbIX3KCrrJIyaTaU:IIOHHbIX<paKTOPOBII

cosoxynnocra Ha6opOB pe)l(IIMOB OTKa30B.

• KaCKa,nHa51 CTOXaCTIIqeCKa51MO,neJIb pa3BIITII5I aBapIIHHbIX II

KpIITIIqeCKIIX COCT05lHIIH, C Ha6opOM HeCTaU:IIOHapHbIXpeurenati JIOKaJIbHbIX

CIICTeM ,nII<p<pepeHU:IIaJIbHbIXypaBHeHIIH KOJIMOrOpOBa ,nJI5IrrpOrH03IIpOBaHII5I

,nIIHaMIIKII aBapIIHHbIX II KpIITIIqeCKIIX COCT05lHIIH C y-iero» ,naHHbIX

MOHIITOpIIHra rexynrero COCT05lHII5I.

• lllICJIeHHbIH MeTO,Il.onpeztenenna Bep05lTHOCTHbIXXapaKTepIICTIIK

MHOrOKOMrrOHeHTHbIX PIICKOB na OCHOBe 3KCrrepTHbIX Ou:eHOK, MO,neJIII II

aJIrOpIITMbI IIH<p0pMaU:IIOHHO-aHaJIIITIIqeCKOH nonaepxxa PIICK

OpIIeHTIIpOBaHHOrO yrrpaBJIeHII5I, peaJIII30BaHHble B KOMrrJIeKCe rrp06JIeMHO-

0pIIeHTIIpOBaHHbIX nporpaser.

06maH XapaKTepHCTHKa
Asroperpepar ,nOCTaTOqHOrrOJIHOcrpaxcaer conepacanne IICCJIe,Il.OBaHIIH,

a TaK)I(e nony-reaasre aay-nrsre II rrpaKTIIqeCKIIe pe3YJIbTaTbI. MaTepIIaJI

H3JIO)l(eH JIaKOHIIqHO II H351Ill,HO. OCHOBHbIe pe3YJIbTaTbI IICCJIe,Il.OBaHH5I

orry6JIIIKOBaHbI B 60JIbIllOM qIICJIe nay-nrsrx H3,naHIIH, B TOM qIICJIe,

peKOMeH,nOBaHHbIXBAK.
KaK rrOJIO)l(HTeJIbHOe B asropediepare MO)l(HO OTMeTIITb CTHJIb

H3JIO)l(eHH5I, OCHOBaHHbIH na KpaTKOM II3JIO:>KeHHII OCHOBHbIX rrOJIO:>KeHIIH,

BbIHeceHHbIX aa 3amIITY, qTO nozrraepacnaer ,nOCTOBepHOCTb rrOJIyqeHHbIX

pe3YJIbTaTOB.



3aMeqaHHH

1. fI3 conepacanaa aaropeoepara He COBceM5ICHO,KaKHerrOKa3aTeJIHaBTOp
HCrrOJIb3yeT ,[(JI5I ,[(OCTH)I(eHH5I rrOCTaBJIeHHOH u;eJIH ITOBbIUJeHH5I
3cpcpeKTHBHOCTHHHcpopMaU;HOHHO-aHaJIHTHlIeCKoroofecnesenna B coepe
yrrpaBJIeHH5IBceMHBH,[(aMHPHCKOBBCOU;HOTeXHHlfeCKHXcncresiax?

2. KaKoBbI KpHTepHH BbI6paHbI ,[(JI5I rrpHH5ITH5I peureaaii 06 yposne
3cpcpeKTHBHoCTHnpennaraensrx MeTO,[(OBHHcpopMaU;HoHHO-aHaJIHTHlfeCKoro
ofiecne-reaaa B cdiepe yrrpaBJIeHH5IBceMHBH,[(aMHPHCKOBB COU;HOTeXHHlfeCKHX
cncrexrax?

3. KaKHe 3HalfeHH5I rrOKa3aTeJIH 3cpcpeKTHBHoCTH HHcpopMaU;HoHHo-
anammmecxoro ofiecne-renas B crpepe yrrpaBJIeHH5IBceMH BH,[(aMHPHCKOBB
COU;HOTeXHHlfeCKHXCHCTeMax 6bIJIH ,[(ocTHrHYTbI B xozre BbIIIOJIHeHHbIX
asropoxr BbIlfHCJIHTeJIbHbIXsxcrrepmrearoa?

BbIBO,lJ,hI

HecMoTp51na YKa3aHHbIe3aMelfaHH5I,pafiora ITpyc M.IO. BbIIIOJIHeHaaa
xopourev HaYlfHoM yposne C YlfeTOM acex Tpe60BaHHH K ,[(HccepTaU;HoHHbIM
HCCJIe,[(OBaHH5IM,a ee asrop 3aCJIY)l(HBaeT npacyxcneaaa yqeHOH crenena
KaH)],H,[(aTaCPH3HKo-MaTeMaTHQeCKHXaayx rro CrreU;HaJIbHOCTH 1.2.2-
«Marevarasecxoe Mo,[(eJIHpOBaHHe, lfHCJIeHHbIe MeTO,[(bI H KOMrrJIeKCbI
nporpaxer (cpH3HKo-MaTeMaTHlfecKHeHaYKH)>>.

Ilpodieccop Kacpe)]'pbI «Hndiopaarmca
6e30rracHocTb» Ilerepoyprcxoro rocynapcrsemroro
C006I.I.J:eHH5II1MrrepaTopa Anexcaanpa I

)],.T.H.,rrporpeccop, TeJI.(812) 310-34-72, (812) 570-76-68,

e-mail: hvall04@m.Jal.ru

0'16 BaJIeHTHHABeTHKOBHlf Xo)]'aKoBcKHH,

H HHcpopMaU;HOHHa51
YHHBepCHTeTa rrYTeH

POCCI1$1,190031,Cesepo-Banannsrp <pe~epaJlbHbIH oxpyr, CaHKT-I1eTep6ypr, MOCKOBCKI1Hnp.c zt. 9



B )J;IfCCepTaU;llOHHbIllCOBeT24.2.332.02

rrpn <DeBOYBO «MrTY «CTAHKI1H»

OT3bIB

na asroperpepar zmccepranaa IIpyca Mnxaana IOpbeBWIa na TeMY

«Marcxram-recxoe Mo.n;eJIllpOBaHlleCTpyKTYPbIII .n;llHaMllKll MHorOKOMrrOHeHT

HbIX PllCKOBB COU;llOTeXHM~eCKllXCMCTeMax»,npencrasneaaoit na coacxaune

yxenofi crenena KaH.n;ll.n;aTaCPll3llKo-MaTeMaTllQeCKllXaayx rro cneimansaocrn

1.2.2. «Marevarauecxoe Mo.n;eJIMpOBaHlle,~llCJIeHHbIe MeTo.n;bIIIKOMrrJIeKCbI

rrporpaxm»

06ma51 HarrpaBJIeHHOCTbrmccepranaa na paaanrae HOBbIXnonxoztoa K

Mo.n;eJIllpOBaHlllOnpnponaux, TeXHoreHHbIX IIanrponoreaasrx PllCKOBIIC03.n;a

HMe3<p<peKTllBHoroMaTeMaTll~eCKoro nncrpyuearapaa, npeztaanraneanoro .n;JI5I

.n;arrbHellIIlell peanasanna npn reaepaunn anroparaos crparernvecxoro ynpaane

Hll51pacxaxrn IIoneparasaoro yrrpannenna B KPll3llCHbIX cnryauaax, 06YCJIOBJIll

saer aKTyaJIbHOCTbIInepcnexrnsnocrs ll36paHHoll TeMaTllKll accnenoaaaas.

Pe3YJIbTaTbInacceprauaonnoro llCCJIe.n;OBaHll513aKJIIO~aIOTC5IB nocrpoenaa

pxna OTJIll~alOmllXC5I HaY~Holl HOBll3HOll MaTeMaTll~eCKllX Mo.n;eJIell. IIpe.n;JI0-

»ceansre asroposr rroztxortsr K rrpencraanennro «MHorOKOMrrOHeHTHbIXPllCKOB»

3a.n;aBaeMbIMllna BeKTopHbIX npocrpancrsax KOHe~HOHpa3MepHOCTMJIllHellHbIMll

MHorOKOMrrOHeHTHbIMll anreopaa-recxasra 06'beKTaMll llMelOT reopem-recayro

u;eHHOCTb.n;JI5Ipa3BllTM5IMaTeMaTll~eCKllX MeTo.n;OBMo.n;eJIllpOBaHU5III nporuosa

pOBaHll51yrpos, a TaK)I(e rrpaxrnxecxyro - .n;JI5ICOBepIIleHCTBOBaHll51MaTeMaTll~e

cxoro II llHcpopMaU;lloHHo-aHarrllTll~ecKoro ofiecnexenas B COBpeMeHHbIXcacre

Max narennexryansnoji nonnepxoca pncx-opaerrrapoaanaoro yrrpaanemra II orre

parnsnoro pearaposaana BKPll3llCHbIX caryauaax,

B Ka~eCTBeofimero 3aMe~aHll51cneztyer aavertrrr., ~TOnpn nocrpoemm

Mo.n;eJIell.n;JI5I0603Ha~eHll51HeKOTopbIX cneundursecxax 06'beKTOBII rrOH5ITllll aa

TOp orrepnpyer BHOBbBBe.n;eHHbIMllTepMllHaMll, npn onpenerrenan KOTOPbIX



I1MeIOTC}l OTKJIOHeHI1}l OT peKOMeH,lJ;an,I1H rOCT P HCO 704-2010 «TepMI1HoJIO

rn-recxaa pafiora. IIpl1HQl1rrbI 11MeTO,lJ;bI», a TaK)J(e ISO 860:2007 «Terminology

work. Harmonization of concepts and terms». Oruesennue He,lJ;OCTaTKI1He ysra

JI5IIOT 3Haql1MOCTb 11He OTpa)J(aIOTC}l na 06rn:eH rrOJIO)J(I1TeJIbHOHoueaxe pe3YJIb-

TaTOB I1CCJIe,lJ;OBaHI1}l.

Ha OCHOBaHl111rrpe,lJ;CTaBJIeHHbIX B anroperpeparc pe3YJIbTaTOB CJIe,lJ;yeTczte-

JIaTb 3aKJILOqeHI1e 0 ,lJ;OCTaTOQHOBbICOKOM HaYQHOM 11MeTO,lJ;I1QeCKOMyposae

znrcceprauuonnoro I1CCJIe,lJ;OBaHI1}l11ero COOTBeTCTBl111Tpe6oBaHI15IM IIoJIo)J(eHI1}l

o nopsznce rrpI1CY)J(,lJ;eHI1}lYQeHbIX creneneii (yraepscreaaoro rrOCTaHOBJIeHl1eM

IIpaBI1TeJIbCTBa P<t>OT 24.09.2013 r. NQ 842), a TaK)J(e 0 TOM, QTO ero aBTOp IIpyc

Ml1xal1JI IOpbeBI1Q 3aCJIY)J(I1BaeTnpacyacteaaa eMY YQeHOH CTerreHI1 KaH,lJ;I1,lJ;aTa

qm3I1Ko-MaTeMaTI1QeCKI1X aayx rro crren,l1aJIbHOCTI1 1.2.2. «MaTeMaTI1QeCKOe MO-

,lJ;eJIl1pOBaHl1e,QI1CJIeHHble MeTO,lJ;bI11KOMrrJIeKCbI nporpasor».

Ilpotpeccop Kacpe,lJ;pbIMaTeMaTI1QeCKI1X
MeTO,lJ;OBo6eCrreQeHI15I fieaonacttocrn
CI1CTeM
<t>rAOY BO «POCCI1HCKI1H rocyziap
CTBeHHbIH YHI1Bepcl1TeT HecpTI111rasa
(Han,110HaJIbHbIH I1CCJIe,lJ;OBaTeJIbCKI1H
YHI1BepcI1TeT) I1MeHI1H.M. ry6'U'HUA'"
,n:OKTOPCPI13I1KO-MaTeMaTI1QeCKI1X
npotpeccop
QaXKl1eB Maroner A6,lJ;y

119991, r. Mocxsa, np-r JIeHI1HCKI1H,
,lJ;OM65, xopnyc 1
TeJI. +7 (499) 507-91-77
E-mail: chahkiev_magomed@mail.ru

He¢TVl V1r030 (HVlV)
HVlVl,M. fy61(VlHO

'tUt"".,v",OTAel\O I<OAPOS



B ,[(MCCepTal"(HOHHbrn COBeT 24.2.332.02

npa <I>fEOY BO «MrTY «CTAHKHH»

OT3bIB

aa asropediepar ,[(MccepTaIJ,MM Ilpyca MJixaMJIa IOpbeBM"lJa na TeMY

«MaTeMaTMqeCKOe Mo'[(eJIMpOBaHMe CTpyKTYPbI M ,[(MHaMMKMMHorOKOMrrOHeHTHbIX

PMCKOBB COIJ,MOTeXHM"lJeCKMXcacrevax», rrpe,[(cTaBJIeHHOH aa COMCKaHMeyqeHOH

crenean KaH,[(M,[(aTaCPM3MKO-MaTeMaTM"lJeCKMXnayx rro CrreIJ,MaJIbHOCTM1.2.2. «Ma

TeMaTM"lJeCKOeMo,[(eJIMpOBaHMe, "lJMCJIeHHbIeMeTO,[(bI M KOMrrJIeKCbI nporpasoa»

<I>OPMMpOBaHMeMaTeMaTM"lJeCKOrOanrrapara peaJIM3yroI.IJ,Mx KOHIJ,errIJ,MlOMHTeJI

JIeKTYaJIbHOrO PMcK-opMeHTMpOBaHHOrO ynpasneaaa 6e30rracHoCTblO, HBIDIeTCH B

HaCTO.HI.IJ,eeBpeMH O,[(HMMMX rrepcnercrasnsrx rrpMKJIa,[(HbIX HarrpaBJIeHMH pa3BMTM.HMe

TO,[(OBMaTeMaTM"lJeCKOrOMo,[(eJIMpOBaHM.H,"lJTOofecrre-nraaer cnoeapesrennocrr, M aKTY

aJIbHOCTbM36paHHOH TeMaTMKMMCCepTaIJ,MoHHoro MCCJIe,[(OBaHM.H.

Cpezra sanas, petuaexrsrx B MCCepTaIJ,MoHHOH paoore, rrpe,[(CTaBIDIeT arrrepec

npezmaraexraa CPopMaJIM3aIJ,M.HKOHIJ,errIJ,MMynpaanenaa pMcKaMM B BM,[(e sanasa MHoro

KpMTepMaJIbHOH orrTMMM3aIJ,MMC Y"lJeroM ,[(OCTaTO"lJROCJIO)I(HOHC1pYKTYpbI rrpapozarsrx,

TeXHoreHHbIX M anrponorenasrx cpaKTOpOB, xoropsre paccaarpaaarorcs aaropov KaK

aexoropsrc «MHorOKOMIIOHeHTHbIe PMCKM», rtpencraanaesrsre B BM,[(e 3a,[(aHHbIX na BeK

TOPHbIX npocrpaacrsax KOHe"lJHOHpa3MepHOCTM JIMHeHHbIX aJIre6paM"lJeCKMX 06'beKTOB.

CJIe,[(yeT OTMeTMTb B Ka"lJeCTBe3aMe"lJaHM.H,"lJTOaBTOPOM C<pOPMYJIMpOBaHasanasa

MHoroKpMTepMaJIbHOH orrTMMM3aIJ,MMnpn ynpaaneaaa MHOrOKOMIIOHeHTHbIMM pMcKaMM

npa orpaHM"lJeHIDIX na pecypcsr, O,[(HaKOHe YKa3aHO KaK orpaaaxeaaa aa pecypcsr BJIM

.HIOTna BeKTOp «cxanaesrsrx noreps», TO ecrs aa MaTeMaTM"lJeCKOeO)J(M,[(aHMenacryn

JIeHMH rrOCJIe,[(CTBMHB03'[(eHCTBM.Honacasrx cpaKTopOB. BMeCTe C 3TMM He y,[(eJIeHO ,[(0-

CTaTO"lJHOrOBHMMaHM.HaHaJIM3Y oc06eHHOCTeH M peKOMeH,[(yeMbIM MeTo,[(aM rrOMCKaorr

TMMaJIbHbIX penrerraa rro,[(06HbIX saztas. OTMe"lJeHHbIe He,[(OCTaTKMHe 01pa)KaIOTCH na

06I.IJ,eHrrOJIO)J(l[TeJIbHOHOIJ,eHKepe3YJIbTaTOB MCCJIe,[(oBaHM.H.



B XO.D,eliCCJIe.D,OBaHIDIrroJIYIeH PM HOBbIX pe3YJIbTaTOB, CBH3aHHbIXpaaaarneu

MaTeMaTRtleCKMXMeTO.D,OBrrpOrH03I1.pOBaHliH rrOCJIe.D,CTBliHpeanasanaa yrpos B COUliO

TeXHI1.qeCKMXcacreaax, I1.MeIOIUliX TeOpeTI1.qecK)'IO Ii npaxraxecxoro 3HaqliMOCTb. I1o

crpoeaasre aaropoxr MaTeMaTliqeCKMe MO.D,eJIIiMOryT 6bITb liCrrOJIb30BaHbI .D.JIH C03.D,a

HliH 34><peKTliBHbIX anroparaos rroMep)I(KM pacx-opaearapoaanaoro ynpasneaaa B

cacreuax ofiecnc-rcaaa 6e30rracHoCTIi.

I1pe.D,CTaBJIeHHbleB asropedrepare pe3YJIbTaTbI ztaccepranaonaoa pa60TbI nos

BOJIHIOT C.D,eJIaTbBbIBO.D, 0 ee .D,OCTaTO~O BbICOKOM HayqHoM Ii MeTO.D,liqeCKOM

yposae, cooTBeTcTBYIOIUeM Tpe60BaHliHM I10JIO)KeHliH 0 nopazncerrpacyzcteaas y-re

HbIX creneaea (YTBep)K.LJ.eHHOrO rrOCTaHOBJIeHlieM Ilpasarenscraa P<D OT

24.09.2013 r. N2 842), a TaK)Ke 0 TOM, qTO ee aBTOp I1pyc Mnxaan IOpbeBliq sacny

)KliBaeT rrpI1.CY)K.D,eHliHeMY yqeHOll creneaa KaH.D,Ii.D,aTa4>li3liKo-MaTeMaTliqeCKMX

HaYK rro CrreUliaJIbHOCTIi 1.2.2. «Mareuarasecxoe MO.D,errlipOBaHlie, qliCrreHHble Me-

TO.D,bIIi KOMIIrreKCbI nporpaxor».

KaH.D,li.D,aT4>li3liKO- MaTeMaTliqeCKMX nayx,
.D,OueHTKa<pe.D,pbIaBTOMaTI1.3lipOBaHHbIX

CliCTeM ynpaaneaas

Jlsrsea Aaapea Bnanaaapoaas
<DrAOY BO «HaUliOHaJIbHbIM: accnenoaarenscxaa
rexaononrsecxati ynasepcarer «MI1CI1C»

119049, r. Mocxsa, JIeHliHCKMM: rrp-T, .D,.4, CTP.l
Terr. +7 (495) 955-01-67;
E-mail: lychev@misis.ru

DpopeKTop no U'7lVll(l';;Y"JY'

Vi 06Il1JIM l:StJ,tjr'li/l,t'f<ll'o/

HMTY
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B )JJICCepTaUJIOHHbIHCOBeT24.2.332.02

npa <I>fEOYBO «MrTY «CTAHKI1H»

OT3hIB

na anropediepar ztacceprauna IIpyca Mnxaana IOpbeBMqa na TeMY:

«MaTeMaTMqeCKOe Mo.n:enMpoBaHMe CTpyKTYPbI M .n:MHaMMKMMHorOKOMrrOHeHTHbIX

PMCKOBB CO:QMOTeXHMqeCKMXcacreaax», npencraanenuoit na COMCKaHMeysenoa

crenenn KaH.n:M.n:aTaCPM3MKo-MaTeMaTMqeCKMXaayx rro crreQMMbHOCTM 1.2.2. «Mare

MaTMqeCKOeMo.n:enMpoBaHMe, -racneaasre MeTo.n:bIM KOMrrneKCbI nporpaxer»

Pa3BMTMe HOBbIX nonxonon K M3yqeHMIO npapoznrsrx, TeXHoreHHbIX M anrpono

reHHbIX PMCKOBnpencraanaercs aKTYMbHbIM M rrepcrreKTMBHbIM aanpaanenaev co

BepIIIeHcTBoBaHM~ MHcpopMaQMOHHO-aHMIITMqeCKOrO ofiecne-renas ynpaanenaeu B

CMCTeMax 6e30rracHocTM.

Hay-nraa HOBM3Hapesynsraroa accaenoaanna COCTOMTB C03.n:aHMMMaTeMaTM

-recxoro armapara, nocrpoenna MaTeMaTWIeCKMX Mo.n:enell M 06ocHoBaHM~ HOBbIX ana

nMTMqeCKMX M -mcneam,rx MeTo.n:OBaccnenosaaas CTpyKTYPbI M .n:MHaMMKMMHoro

KOMrrOHeHTHbIX PMCKOBB COQIIOTeXHMqeCKMXcacrevax. B xozte accnenoaanas rrorry

qeHbI HOBbIe nay-tao 060CHOBaHHbIe peIIIeHM~ pana sana-r, CB~3aHHbIX C rrpornoaapo

BaHMeM yrpos MMX nocneztcraaii, qTO npencraanser mrrepec ztna nccnenonaana Pa3-

nMqHbIX rrpnpozruux, TeXHoreHHbIX M arrrporroreansrx PMCKOB,a TaK)Ke .n:n~nocrpoe

HM~MaTeMaTMqeCKMXMo.n:enellii MropMTMOB PMCK-opMeHTMpOBaHHoro ynpaaneana M

oueparnanoro pearaposanaa B KPM3MCHbIXcMTyaQM~X.

Penraexrsrc sanaxa MMeIOT saacaoe cpYH.n:aMeHTMbHoe suaueane .n:n~paasaras

MeTo.n:OBMaTeMaTMqeCKOll KM6epHeTMKM M accnenosanas oneparnni, a TaK)Ke npa

xnannoe saaxeaae .n:n~MHcpopMa:QMOHHo-aHMMTMqeCKOll nozutepxoca PMCK-opMeHTH

posannoro ynpannenas B paanaaasrx CMCTeMax oficcrre-remra 6e30rraCHOCTM.

B KaqeCTBe 3aMeqaHM~ cne.n:yeT OTMeTMTb He.n:OCTaTOqHOrronHoe orrMcaHMe





B .z::UfCCepTa[(HOHHhIHCOBeT24.2.332.02

rrpn <l>rEOYBO «MrTY «CTAHKl1H»

OT3bIB

na aaroperpepar zmcceprauaa IIpyca MHXaHJIa IOpheBIflIa na TeMY

«MaTeMaTUqeCKOe Mo,[(eJmpOBaHHecrpyxrypsr H ,[(HHaMHKH

MHorOKOMnOHeHTHhlX PHCKOBB CO[(HOTeXHHqeCKHXCHCTeMax», npe'[(cTaBJIeHHOH

na COHCKaHHeyseaoii CTeneHH KaH,[(H,[(aTaCPH3HKo-MaTeMaTHqeCKHXaayx no

Cne[(HaJIhHOCTH1.2.2. «MaTeMaTHqeCKOe Mo,[(eJIHpOBaHHe,qHCJIeHHhleMeTO,[(hIH

KOMnJIeKChIrrporpasor»

Pa3BHTHe B '[(HccepTa[(HOHHOHpafiore HOBhIX nO,l(XO,[(OBK Mo,[(eJIHpOBaHHIO

npnponasrx, rexnoreanux H arrrponorennsrx PHCKOBnpencraansronmx o6beKThI

C ,[(OCTaTOqHOCJIO)l(HOHCTpyKTypOH, yqHThIBalOI[(HX 3aKOHOMepHOCTHpa3BHTH5I

KPH3HCHhIX cHTya[(HH H q,YHK[(HOHHpOBaHH5I CHCTeM ficsorracnocra

npe,[(cTaBJI5IeTC5IaKTyaJIhHhIM, caoeapeueaasra H nepcneKTHBHhIM HanpaBJIeHHeM

cOBepIIIeHcTBOBaHH5I MaTeMaTHqeCKOrO H HHq,0pMa[(HOHHO-aHaJIHTHqeCKOrO

ofiecne-renna ynpaBJIeHH5I 6e30nacHocThlO coapexremrsrx CO[(HOTeXHHqeCKHX

CHCTeM.

B xone HCCJIe,[(OBaHH5I06ocHoBaHhI rrossre aHaJIHTHqeCKHeH qHCJIeHHhle

MeTO,[(hI HCCJIe,[(OBaHH5Icrpyicrypu H ,[(HHaMHKHMHorOKOMnOHeHTHhlX PHCKOBB

CO[(HOTeXHHqeCKHXCHCTeMax, rronyvensr nonsre nay-mo ofiocaonaansrc peIIIeHH5I

pana aanan npnxnannoro xapaxrepa, CB5I3aHHhlX C nporH03HpOBaHHeM

nOCJIe,[(cTBHHPa3JIHqHOrOBH,[(ayrpos, rrocrpoen P5l,[(MaTeMaTHqeCKHXMo,[(eJIeHH

aJIrOpHTMoB pacx-opnearnpoaannoro ynpaBJIeHH5I H oneparasnoro

pearHpOBaHH5I B KPH3HCHhIXcHTya[(H5Ix.

B xasecrae 3aMeqaHHH CJIe,[(yeTOTMeTHTh:

1. 113 asropediepara He COBceM 51CHO, KaKYIO xrortens nonnepaca

ynpaBJIeHH5I ,[(HHaMHKH MHorOKOMnOHeHTHhIX PHCKOB B CO[(HOTeXHHqeCKHX

CHCTeMax HCnOJIh3yeT aBTOp, ee CTpyKTypa B asroperpepare He npeztcraanena,
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Yl.JHTbIBaeT JIH aBTOp B 3TOH CB5l3H MO)J;eJIHC MaCCOBbIM rrpefisraamresr mO)J;eH

H/HJIH nO)J;)J;ep)l(KH ynpasnenna KOMnJIeKCHOH 6e30naCHOCTblO 06beKTOB

COIIHaJIbHOH crpepsr? (CM. nanpmrep, KOpHeeB H.B., fOHl.JapOB B.A. MO)J;eJIb

nO)J;)J;ep)l(KHynpasnenna KOMrrJIeKCHOH 6e30rracHocTblO 06beKToB COIIHaJIbHOH

crpeps; C MaCCOBbIMnpedsmaauea JIIO)J;eH.ECTecTBeHHbIe H TeXHHl.JeCKHeHaYKH.

2018. NQ4(118).C. 277-281).

2. ABTop onpenenaer B Ha3BaHHH nacceprauna «COIIHOTeXHHl.JeCKHe

CHCTeMbI», KaK H3BeCTHO- 3TO CHCTeMbI B3aHMo)J;eHcTBH5ll.JeJIOBeKaH <j.laKTopoB

rpyrra (CM. ttanpanep 1960 r. pa60TbI Eric Trist H Fred Emery), H B 3TOM cnyxae

HaCKOJIbKO rrOJIHO anrop paccsrarpaaaer KOMrrJIeKCbI rrporpavv, creneas

HHTerpHpoBaHHocTH «COIIHO» H TeXHHl.JeCKHXKOMrrOHeHTOB?11JIH see )l(e aBTOp

paCCMaTpHBaeT rrO)J;KJIaCCl.JeJIOBeKO-MaIIIHHHbIX CHCTeM, H COOTBeTCTBeHHO,

l.JeJIOBeKO-MaIIIHHHoe B3aHMo)J;eHcTBHe?

3. 113 asropediepara He COBceM 5lCHO,KaKHM 06pa30M asrop Yl.JHTbIBaeT

B03MO)l(HOCTHMHoroKpHTepHaJIbHOrO aHaJIH3a, ocofienno )J;AA3a)J;al.JKOMnJIeKCHOH

6e30rracHocTH CJIO)l(HbIX 06beKToB, xoropsre, KaK H3BecTHo, BKJIIOl.JaIOTB cetia

JII06ble MHorOKOMrrOHeHTHble H )J;HHaMHl.JeCKHeCTpyKTYPbI, H coorsercrseano,

CB5l3aHHble C HHMH PHCKH (CM. HarrpHMep, Korneev N.V., Korneeva lV.,

Yurkevichyus S.P., Bakhturin G.!. An approach to risk assessment and threat

prediction for complex object security based on a predicative self-configuring

neural system. Symmetry. 2022. T. 14. NQ1.). 3TO HaKJIa)J;Hbleorpaaa-renne na

rrpaKTHl.JecKYIO rrpHMeHHMOCTb nOJIYl.JeHHbIX pe3YJIbTaTOB B paaxax 11H)J;YCTPHH

4.0/5.0 H coapeveaasrx CHCTeM 06pa60TKH )J;aHHbIX (Data Mining, Machine

learning).

I1PH 3HaKOMCTBe C aeroperpeparov 3aMel.JeHbI aexoropue TeXHHl.JeCKHe

OIIIH6KH H He)J;OCTaTKH pe)J;aKTHpOBaHH5l, nanpmaep, B 3aKJIIOl.JHTeJIbHOM

rrpe)J;JIO)l(eHHHOrrHCaHH5lrperseii rJIaBbI zmccepranaa, na crpanaue 15 BMeCTO

«...CTOXaCTHl.JeCKa5l MO)J;eJIb KaCKa)J;HbIX cuenapaes pa3BHTH5l KPH3HCHbIX

caryannii ... » Ol.JeBH)J;HO,rro CMbICJIY cozrepzcanaa, )J;OJI)l(HO6bITb «...MO)J;eJIb

3KCrrJIyaTallHoHHbIX MHorOKOMrrOHeHTHblXpHCKOB... ».
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Oraeseamre He,ll,OCTaTKHHe OTpa)l(aIOTC.SIna 06meH: nOJIO)l(HTeJIbHOH:ouenxe

pe3YJIbTaTOB BbIllOJIHeHHOro na ,ll,OCTaTOllHOBbICOKOM HaYllHOM H MeTO,ll,HlleCKOM

yposne ,ll,HCCepTaU;HOHHoroHCCJIe,ll,OBaHH.SI.

I1pe,ll,CTaBJIeHHbIe B aaroperpepare pe3YJIbTaTbI n03BOJ1.SlIOTcnenars BbIBO,ll,0

COOTBeTCTBHH ,ll,HCCepTaU;HOHHOH:pa60ThI TPe60BaHU.SIM I10JIO)l(eHH.SI 0 nopanxe

npHCY)l(,ll,eHH.SIysensrx creneaeii (yrsepxoieanoro nOCTaHOBJIeHHeMI1paBHTeJIbCTBa

P<l> OT 24.09.2013 r. NQ842), a TaK:JKe0 TOM, -rro ee aBTOp I1pyc MnxaHJ1 IOpbeBHll

3aCJIY:JKHBaeT npHCY)l(,ll,eHH.SI eMY YlleHOH: CTeneHH xannanara <pH3HKO

MaTeMaTHlleCKHX HaYK no CneU;HaJIbHOCTH1.2.2. «Marevarasecsoe MO,ll,eJIHpOBaHHe,

llHCJIeHHbIe MeTO,ll,bIH KOMllJIeKCbI nporpasoa».

Ilporpeccop Zlenapraacara MaTeManU<H
<PaKyrrbTeTa IIH¢OPMa.u;HOHHbIX rexaonormi H
aHaJIH3a 60JIbIIIHX .n;aHHbIX¢e.n;epaJIbHOrO
rocynapcrseanoro ofipasoaarensnoro
61O,WKeTHOrO)"Ipe)l{.n;eHIDI asrcnrero
06P1l30BaHIDI "<PHHaHCOBbIll YHHBepCHTeT rrpa
ITpaBHTerrbCTBe POCCHllCKOll <Pe.n;epa.u;HH",
.n;OKTOPTeXHWIeCKllX HaYK, zrouear

HHKOrrall Brra.n;HMHpOBH'1Kopaees

125167, r. Mocxsa, Jleaanrpancxaji rrpocnexr, n. 49/2
Tenepon: +7(499) 553-12-68.
3rreKTpoHHbIll azrpec: nvkomeev@fa.ru

eHblC1 cekp erap s Y'leHoro COBeTa

r.
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