
oT3bIB OOI4UI4AIIbHO| o OIIIOHEHTA

Ha Ar4ccep rarlr4o HHy ro p a6oTy III eur ryca Al ercca HAP a B.n aAlllttl p o BIrq a

Ha TeMy <IrlcnolbsoBaH[Ie npeo6pa:oBaHl4.fl XaSa B KaqecTBe cJlo'f, nefiponuofi

CeTr4), IIpeACTaBneHIIylO Ha COI4CKaHue yqeHofi Creuegn KaHAI{AaTa TexHIIqeCKI'x

Hay K no c[eIII4aJ]bHo STII 1 .2 .2 - <Mareuarllq ecKo e MoAenI{p oBaHtr4e' rIIlcJI eHHbIe

MSTOAbI I{ KOMfIJreKcbI rlp ofpaMM)

AnryansHocTb TeMbr rrccJIeAOBaHVfl. B HacTo.fiulee BpeM' [puMeHeHI{e

r{cKyccTBeHHbrx HefipoHHBIX Cerefi (I4HC) -f,BJlflsTc'tl MafI4CTpa'lbIIbIM

HarlpaBneHLIeM B o6JIacTI4IIcKyccTBeHHoro IIHTeIJIeKTa V MAUfilHHoro o6yueUux'

HecuorpxHaToT$arr,.IToI4HC6rtlu[p}IAyMaHE,I,I4ccIeAoBaHI,IunpIIMeHeHbI

[nfl aIlanv3a r{3o6paxeHr4ft eule B IIpOIIIOM BeKe, B HacToflIqee BpeMf, peIxeHIIe I4

BHeApeHr4e 3aAaq, cBr3aHHbrx c [pIIMeHeHIIeM I4HC, flepexplBaeT OlpeAeneHHLIfi

6y*. 3ro cB.f,3aHO KaK C peanbHbllMl{ AOCTI4XeHI4.IMU B O6lacru co3AaHI'Ifl

apxrrreKTy pLIHC,a TaKxe c coBepUeHCTBOBaHI{eM MeroAoB o6y'IeHI4s'LIHC',mn<

14 C BO3p aCTarOuUMI4 B O 3 MO )KHO CT, MII BbIq I4CJI I4Ten b HO fi TeX HI4KI4' UO : S O I-frOUIeit

o6yuati Bce 6onee crloxHble I4HC. [uccepraql4oHHafl pa6ora A' B' Illeurxyca

HauerreHa Ha coBeprueHcTBOBaHI{e I4HC, ucnonb3yeMblx B 3A!:AqAX

KOMrrbIoTepHoro 3peH ut,.PaZpaloTaHHEIe MaTeMaTI'IqecKII MoAenu u np olpaMMlIbIe

cpeAcTBaIIp[I3BaHbIyIyIII4TbpelxeHl4eHecKoJ]bKItx3aAaIIKoMflb}oTepHofo3peHI4q

B O6nacrII a:Hailv3a r43o6paxeHr4fi AOKyMeHTOB, TaKI'IX KaK TIOI4CK BHyTpeHHID( I4

BHeIIIHIIX TOqeK cxoAa, a TaKxe oKoIITypI4BalIUe I1poI43BOJIbHO OpI',{eHTI'IpOBaHHbX

o6t,exros. B pa6ore A. B. llleUrxyca rIoKa3aHO, KaK BbICOKI4e Tpe6oBalifif'

npeAbrBnreMbre K TOr{HOCTI4 XapaKTepI4CTI4K I4HC o6ecneqnBaroTc'fl B

p a3pa6oTaHgbx apxl{Texrypax rrp u MeHbUIeM KoJII{qecTBe o6yqaeMblx napaMslpoB

ul u,vt lp r4 Tp e6 o BaHWMeHbrrr ef o Ko Jr I4r{ ecrB a BbIrI lrcJi l{Terl HbIx uo urno crefi no

cp aBHeHI4rO C I43BeCTHbIMI{ ap xIrTeKTyp aMu'

PaccuorpeHHe CoAepxaHnq ArccepTaul'IoHHOfi pa6orr'r' fiucceptauuollHiu

pa6oTaA. B.llleUryca gOCTOST I{3 BBeAeIIu,, r{eTblpex lJIaB,3aKJIrcqeHVfl'CrTvtct<a

nr4Teparypbr, cfil{QKa COKpaIUeHUfi I4yCnoBHbIX O6O3Harle]Hvrfi" OIII4CKOB pIICyHKOB I4

ra6nr4rl tr [pl4no]KeHrafi. o6revr AI4CCeprauI'IoHHOil pa6orll cocTaBn'tleT 123

cTpaHr4ubl, B TOM rII{Cne 103 crpaHI4IIEI OCHOBHOTO TeKCTa' 9 ta6wtll u 38
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r4nnrocTparlr4fi. cuucox I4CIIOJIb3OBaHHbIX IICTOTIHI4KOB r4s 95 naulteuonaruUi

3aHr4MaeT 10 crpaHrarl, a npHJIOXeHI4fl 3aHI4MaIOT 3 Crpautlqr',i'

B o nneA eurr [r o IIp eAeJI eHa up o6 neuar vI:Ka vo 6 o cHosaHa aKTy an6HO CT6 TeMbI

T4ACJT9AOBaHI{fl, fIoCTaBJIeHa IIeJIb I4CciI eAOBaHuA, o11peAeneHrt o6rexr I4 1tpeAMsI

r{ccJreAoBaHlr.f,, B6r6pagbr MSTOA6I LICCJI9AOBaHI{fl' c$opuy'tttlpoBaHa Hayr{Ha'I

HOBr43Ha Lt [paKTurrecKafl IIeHHOCTb pe3ynbTaToB' flpune4euu ocHoBHbIe

rroJrOXeHI4rI, BbIHocI{MbIe Ha 3aUII4Ty. flepeuucJIeHE'I HayqHble rp aHTbI' B IIp oUecce

BbrrroJrHeHr4fl KOTOp l,D( 6tuu rloflyqeHbr HayqHbre p Bynbrarbl, a raKx(e IIp uBeAerIbI

cBeAeHI4f, O BHeApeHI4I{ p%ynbraroB pa6orbl I',I I4X aIIpo6awu'

B nepnoil rJraBe BBOA.flTC{ OCHOBHbIe [oruITI4q MaIII4HHO|O O6yqeHuf',

flcrronb3yeMbre B r4ccneAoBa]F|?M) TaKkre KaK I4HTerpanbHLIfi oleparop, Kapra

rrpr43HaKoe. Onucgsaerc-f, np eo6pa3oBaHI4e Pa4oua, rp eo6pa3oBaHIIe Xa$a (fD() 
"

6Hcrpoe rpeo6pa3oBaHr4exaoa @IlX). flpuno4xTc, ocHoBHbIe MeroAbI co3AaHl4fl

I4HC,flllpeAHa3HaqeHHbrX EI-fl.a:Hurti3aLI3O6paxesvit.' B srtsoAax oTMerlaerc'', tlro

6omurrurcrso r4crronb3yeMbx MeTOAOB OCHOBaHbI Ha 0AHOM I4HTefpanbHoM

npeo6pa:o BaHr4v,a IIpeAnafaettrrfi [oAxoA,6asrpyrorqwfrcs'saflX,4OlXes 6rtrr

aAeKBaTeHaJ]fopI{TMaM,I,IcIIonb3yIoUII4MHecKoJ]bKoI4HTefpanb}Ibx
npeo6pasoeauufi. I-{ens pa6orsl AeTanu3llpyerc-r [oCTaBJIeHHE'IMI4 3anaqaMr'

Bo tropofi r,rase B pa3Aene 2,1 ssolluTc,fl rIoH.f,TI,Ie peqe[Tl4BHofo fIoJI,f,,

uccneAyeTc.rr er.o Qopua I4 pa3Mep B 3aBI'ICI4MOCTII OT KOJII{qecTBa npl4MeHennsx

fIX.VrasblBaerc{,trroraKl{eSopn'mrpeuenrl4BHrtxuolefiItHC'I4crlon63yrou[D(
fIX, rar< flyqoK flpflMbrx rr, ,u6op floIoc, o6ecne'{I4saIgT HOBbIe CeOilCrSa I4HC'

orluirHbrx or K.rraccr4qecKr{x. B pas4en e 2.2 paccMarpuBaercfl npflMoe Brx,

rrpr4BoArTca Qoprrylbr Anfl npeo6pa:o Ba:FIzrf,npflMonl4HeilUlrx oefMeHroB B TOTII0I

B ToM rrr4crre AJrrr HopMr4poBaHHbD( r:o6paNenrafi. B pa3Aene 2.3 uoxasaHo, KaK c

[oMoIIIbIo 
^Llau[rr{ecKoro 

fIaTTep Ha op faHI{3oBbIBaTE, noBTopHble BI,Iquc.[eHIIfl, IIT0

o rrp eA enfl eT y M9H6III eHI4e cJI o xHo cTII an ro p I4TM a EIIX' P a ccu orp eHLI KB aAp arllble

uso6paxenux c pa3MepoM 2p u yKa3aHa BO3MOXHOCTL a[npoKcI'IMaIXM

r43JroxeHHblx aJIropIITMoB AJI-f, I'IHbIx uso6pa>xenufi' B ilocneAyrou{ux pa3Aellax

paccMoTpeHa Bo3MOXHOCTb BbIr{I4CIeHI4.[ IIp.,lMofo I4 TpaHciloHl4pOBaHHO|O EID( c

oAHOfi peanr43arl1efi. LL C O4UOfi ac[IMIITOTUqecxoit TOqHOCT6IO', Atts 3rofo

IIpI4BoAI4TO-[I4ccJIeAoBaHLIe,3aBepIIIarcIIIeec.f,AoKa3aTeJIbcTBoMTeopeMbI.
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3xcnepuueHTaJrbHo rroKa3brBaerc.f,, rrro ofir{caHHblfi Xao-o6paa ra:o6paxeH}rrl

npr4roAeHAn, uorroJrb3oBaHrrr B KarrecrBe BxoAa 14HC Lrrfl aHalrLl:auso6paNelauit'.

B rperuefi uraBe paccMarpr4Barorc-rr ABe rlpeAnoxeHHble colrcKareJleM

apxr4reKTypu I4HC: Xa$ner ra XaSenrcoAep. O6e apxureKrypbl lrctloJrb3yror crlol4

rp rMoro r4 Tp aHcr ro Hr4p o BaHHoro EIIX. Ap xurexryp a Xa$net rp eAHa3 Haq eHa AJUI

IIOI{CKa BHSIIIHI4X TOqeK cxoAa e tl:O6paxeHIIrX TpeXMepHbIx CLIeH la;fil

AoKyMeHToB. Apxurexrypa Xa$uer pea,rr3yercq c noMorUbio AByx

rrocJreAoBareJrbHbrx npuueueuufi EIIX. CroitcrsoNa apxlrreKTypbI XaSner

flB1tfl.gTcfl. Bo3MoxHocTb ycTaHoBJIeHlIg cooTBeTcTBII.rI KaxAofi roqre fIJIocKocTtr{,

coAepxaqefi ucxo4uoe r43o6paxeHr4e, HeKoropofi ro.{re Kaprbl npl43HaKoe. 3To

npeo6pa3oBaH:ae rrJrocKocrr,r vr o6parnoe npeo6pa:oBaHl{e BbIpaxarurcs

aHarILtTLl:uecKII. Apxurexrypa XaSeHr<ogep r1peAHa3HaqeHa lfifl IIoI4cKa

BrryrpeHHr4x roqeK cxoAa r,r r4crlorlb3yer Bo3Mo)KHocTb rlepecqeTa rIpI43HaKoB I43

rrpocrpaHcrBa o6pason XaSa B KoopAI4HarbI zso6paxeuux. Oco6enHocrb

Xaoenxo4epa cocror4T B ToM, rrro prcrroJrb3yercq [pflMoe I'I TpaHcnoHl4poBarlHoe

IIX. Or,nuqlreM apxr{reKTyprr Xa$enKoAep or ApyrLIx cBeprot+mrx I4HC rr'rua

aBTogHKoAep fBr.fleTc.,r BLrAor43MeHI,ITb cBoe peqeIITIrBHoe IIoJre 6es I4:N4eHeHIafl

KoJrurlecrBa o6yuarouux napaMerpoB 14 yrIfiTbIBarL I4HTerpanE,HbIe npH3HaKI4 Ha

uso6paxeulru. B rJraBe 6rua paccMorpeHa BbItIITcJII{TeJIbHa{ cro}KHocrb

peaJrrz3aur4r4 cJroeB XaQsnxo4 epa v [oKa3aHo, rITo Ao6aBJreHIae clo.s 6ucrporo

upeo6pa:oBaHls, XaSa BHocI4r se6oluuofi BKnaA B cloxHocrb I4HC'

Coucxa.reneM 6brrl [poBeAeH 3KcrreprrMeHT, rloKa3astttl{it, rrro MoxHo n 2 paza

yMeHbrrrr{Tr ouru6xy AereKTr4poBaHr4r. o6bexros oAHofi rlpl4poAbI np14 coxpaHeHI[I

zvauwfr.,HaKorrJreHHbrx B rrocneAHl4xciroqxnpl.r o6yueH:ailHaeu6opre us o6T,eKros

Apyrofi rpI4PoAbl.

B .rerreprofi rrase ofrr4caHbr rrprrKJraAHbte3allqu, B peIrIeHIrlI Koropbx

r4crronb3yroTc, [oryrreHHbre aBTopoM pe3ynbTaTsr. B pa3Aene 4.2.1. ofII4CaHa

3a1;aq,a (noucr BHe[rurrx roplr3oHTa,'rrriofi u Beprl4Kanbnofi ro'{eK cxoAa Ha

us o 6p axe H;aflx o qusp o n auHbrx KaMep aM I4 Mo 6 I4Jl b HLIx y crp o fi crB A o Ky Meuron),

p errreHHa-fl c rroMoulbro apxureKTypu XaQner. {lr o6yueuu-a 14 recrl4p o BaH:afl'I,frlc

6nru r4crroJrb3oBaHbr 4na ory6nl4KoBallHblx na6opa uso6paNesrafi: MIDV-500 u

ICDAR 2011,. Ali.s o6oux na6opon c noMorrlHo safiAeHHbix ror{eK cxoAa

rrpoBopnocb BLItrpaBJIeHI,Ie Sopnru AoKyMeHTa. Ka'Iecrsa oIIeHI4BaJIocb, B

IIACTHOCTU, C IIOMOIIIb}O TIOCJ]EAYIOUIE|O PACIO3HABAHII' TEKCTOBO|O COACPXI'IMOTO'
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Eruo rrora3aHo ylryq[reHI{e 1rOqTIz B 20o/o to cpaBHeHIIIO C BrIIIpaBneHI{eM

r43BeCTH6rMr{ MeroAaMr,r. B pa3Aene 4.2.2 paccMoTpeHa 3aAaqa ceMaHrl4qecKoft

cerMeHTaII Wr4rqofipaxeHl4fiAoKyMeHToB. Ha o[y6nuKoBa]IIIbIx AaTaceTaxMIDV-

500 ra MIDV-2019 6unu rporecrl4poBaHbl csrb c apxl4reKrypofi Xa$uer' cerb c

apxr4reKTypofi Xa$eHro4ep vr I4HC UNet. Eulo IIoKa3aHo, r{ro cerb c

apxrrTeKTypofi XaSeHKoAep yMeHLIxaeT Ko.llI{qecTBo olu'I6oK cerl4 UNet Ha 20-

3Oo ,r1p 14 oToM KoJII{qecTBo o6yqaeMblx flapaMerpoB csTI4 XaQenxo4ep 6bllto B 132

pa3a MeHrIIIe KoJII{rIecTBo o6yuaeurx [apaMeTpoB ceTII UNet' B pa:4ene 4'2'3

ofIIaCaHbI p BynbTaTbI, fIoJIyqeHLII{ rrp u p eu e141tsa;1ariv1rollcKa MaIIII4HOqI4TaeMofi

3OHbI. ,{;rr eXCUepIIMeHTOB I'{CIIOJIL3OBaJIC.fl C}IHTeTI4qeCKI4fi Ha6Op AaHHbIX I,I CeTL

Xa$enro4ep. Ebrno AocTlrrlryTo BbICOKOe KarIecTBo CefMeHTar\L|u IIO MeTpI4Ke

mIOU, paBHbIfi 98,lYo.

Hayuuaa HoBH3Ha rr IIpaKTIIqecKaq 3HaqIlMocrs. Pa6oraA' B' IllenIryca

cor{eTaeT B Ce6e pe3yjrbTaTbl I{ IOAXOAbI MaTeMaTI4rIeCKOfO MOAenI{poBarMfl''

BbTqI4CJIIITenLHOfi feOMSTpI4I4 tr cOBpeMeHHbIe I4HcTpyMeHTbI MaIIII{HHofo

o6yueuux. OcHosHrtM 3JreMeHToM HayrlHofi HoBu3Hr'LfiBJr-flerc'f, I4ccJreAoBaHI{e

TpaHcoopMaur4rr peuelTr{BHOTO IIOJI' HefipoHHoil ceT]a IIpI4 AO6aBJIeHI4I4 B Hee

cJroeB up-rrMofo \r TpaHcrroHr{poBaHHOfO 6UCrporo rtpeo6pa3oBaHl4',I Xa@'

flpegnoxH6re HoBbre apxr4Te6Typ HefipoHHbIX CeTefi, cJlou Koropblx 6asupywru',ua

lpflMoM I4 TpaHc[oHI4poBaHHoM 1lpeo6paaonauuu XaSa' lloxasaHo' rITo IIpeI

flepeHoce 3:Ha:rLr4i4 Anfl AOMeHHOfi akailTawr4 ycneIIIHO [poucxoAl4T I.JIfl'

BbrcoKoypoBHeBbrx, a He HI{3KOypOBHeBED( IIpI43HaKOn. Pa:pa6oTaH KOMIJIeKC

rrpofpaMM, KoTopbril6ul rue4pen B cl4creNay o6yueHI4'I He[poHHbIX CeTefi ooo

<crvlapr 3sAxuuc cepnuc>. 3ro fIo3BoJIl{JIO BHeApI4Tb IIpeAnoxeHIIbIe

apxr4reKTypbr B perrreHr{rr l]tfl o6pa6orxu I43o6paxeHl4fi Lr pacIIO3HaBAr*\fl

AOKyMeHroB, KoTopbre r{HrefpI4poBaHLI B [HoOpMaIIIIOHHyro IaHspac'rpyKtypy

pflAaKoMMepqecKr{x opra H][IsaI|[Ii4,a TaKxe B PsA lrHoopMaUI4oHHhD( peIIIeIild

f o cy Aap crBeHHL,Ix crp y KTy p P o ccl'tfi cxo fi @ e4ep awu'

Anp o 6aql4;l p esy nbraroB Al4ccep raIII4I4

Pesylsratu AI{ccepraIII{oHHofi pa6orbl 6rilu AoJroxeHbl Ha 3

MexAyHapoAHbtx KoHoepeHrltrtr, ory6nI4KOBaHO I pa6or, I43 HI4X 7 - S r43IaHIdflX'

r4HAeKcrrpyeMbtx s web of Science u scopus. oclrosHrte rono)KeHl'{fl lvccepTaw4Jl

AOKnaAbIBaIfi4cb Ha HayrIHbIx ceMl'IHapax ofy oI4I] <14n$opua'IuKa u
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yrpaBJreHr4e) PAH u OIEyH VIIIIWIPAH raM. A. A. XapreBvrta.I'lNaeroTc-f, 3 arra

o BHeAp eHuI{ p BynbraroB AIrccepraIII4Ir'

3anaeqaH[fl no Alrccepralll{oHuofi pa6ore

1) Olnofi r43 3aflBJreHHbrx sailaq. rrccneAoBa]H]1lfl. flB|rfl.eTo.f, [OBbIIIreHIre

eSQexrnnHocTII uefipocvrefi uocpe4crBoM yMeHLIxeHVfl' rtt4crra ouep aqvfi , ilPU

oTOM cpaBHeHIae tspeMeHI4 pa6oTbl uefipocereBblx MoAelefi se npiIBoAI4Tc''

2) B pasAeile 4.2.1 npr,rno4r{rc, cpaBHeHr4e IIpeAnO)KeHHofo peIIIeHI'Ifl c

r{3 BecrHbrMr{ p aHee aJr rop [rrMaMIr, I4cIIo n b3yloull4w np eo 6p a3o BaHIre P a4 o ua, uo

He npeAcTaBrIeHo I4X OlpICaHI4e.

3) llpe4noxeHubre apxrrreKTypu uefipoHHblx cerefi co cJIo-f,MI4 Xa$a

6eyclOnuo I{HTepecHbI, Ho Bo3HI4KaeT HecKoJIbKo BolpocoB, fIO'f,cHeHVx' Ha

KOTOpbIe OTCyTCTByIOT B TeKCTe, a I{MeHHO:

- B apxuTeKType cBepTotlHofi ceru I4clon63yloTcfl cBepTKrI pa3Mepa 5*5, KaK 3ro

BJrr{-f, er Ha y crorrrl4Bo crb o6y ueruvx?

- XaQgHKOAep CpaBHI,IBaeTCf C CeTbrO U-Net, He flcHo, KaK Ha 3To Cp aBHeHI4e BJII4'IIOT

Kpocc-cBflsu u-Net.

4) B pa3AeJre 3.6 orr4cbrBasrc, Bo3Mox(HocrE nepeHoca s]r,a]H,]afr' B

apxl{TeKrypax co CIo-IMLI XaSa, oAHaKo He BIIoJIHe .xCHo no3I4UIIoHI4poBaHI{e

npeAnaraeMoro rloAxoAa flo oTHotxeHLIIo K ycro;lBllrefic.f, rexHoJlofi{I4 transfer

learning r AoMeHH oit a1atrar\Lrlt.

5) B TeKcTe IIpIICyTCTBy1OT TexHI,IiIecKlIe norpelxHocTl4, B qacTHoCT[:

He Bce Sopuyml B Al{ccepraryfil fIoJIHocrbIo oIII4caHbI: An.r Sopuymr 2'l se

o6r.scHeHbl BerI4r{uHbI k-i, R-i, s-i, a_i u f-i;
He Bce [oHrITt4rI BBoArTc.f, nooJleAoBaTeJrbHo, HarIpI{Mep, Synrcqza softsign

racnonb3yeTc , rraqulal cO cTpaHIaqu 65, a BBeAeHa co cT paHI{IIrr 105'

yragasuue 3aMerraHr4.f, Hocrr rto 6onbrueirq,acrv rexHl{qecKl4fi xapaKTep 14

He BJrr4rHI4fl Ha O6UyIO IIOJrOXIrrenbHyro oueHKy pa6orbl'
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3an.nro'reuue

flraccepraqru A. B. llleruxyca <I4cno:rb3oBaH]Ie npeo6pa:oBaHla' Xa$a n

KaqecTBe crort neftpouuofi ceTI4)) {BIIfleTCfl gaxou'IeHHOit Hayr{Ho-

r4ccneAoBarelscxoft pa6orofi, n xoropofi coAepxl4rcs pe[IeHI4e Uayuuofi sadlal{ll

paspa6o'rxra HoBbIx apxl4TeKryp I{cKyccTBeHHbIx uefipouurtx ceTeft Anfl' aHaItW3a

uso6paxceuufi, uuerOulefi 3HarIeHI4e lilfl pa3BuytLrfl KoMlbIoTepHOro 3peHIL'

conoxynnocrr IIonyqeHHbrx ILITIHO AI4CCepTaHTOM pe3ynbTaToB MOXHO

xnalusuqupoBaTr, KaK BKnaA B pelxeHl{e 3AilAlav aHailv3a u3o6paxe]Hui't c

loMoulblo I{OKyCCTBeHHbIX He[p oHHLIX Cerefi '

,{uccep ra wfl. HarIrrcaHa aBTop oM caM o cTo.fl TeJI bHO, O 6l aA aeT BIryTp oHHI4M

eAI4HcTBoM,coAepxI4THoBbIeHayIIHI,IepBynbTaTbII4tloJ]oxelHvlfl,BbIABI4faeMbIe

Anfl ny6luuuofi 3arrlr4Tbr, r1 SBI{A9TSJIL,CTByeT o JII'IqHOM BKnaAe aBTOpa

Arrcceprallul{ B HayKy'

IlpegnoxeHHbre aBTOpOM peIIIeHI4-fl apfyMeHTIIpOBaHbI I',I OUeHeHbI IIO

cp aBHeHlrIo c Ap y f I4MII I{3 BeCTHEIMIT p eueHI4JIMI4'

Anrop eoep aT Kop p eKTHO OTp axaeT O CHOBHO e coAep )I{aHlIe AI4CCep raIIl{I4'

!'raccepraqlloHHa,f,paloTaoTBeI{aeTKpHTepI4{M<flolox<egugo
lp[cyxtreHl,Il4 yqeHblx cteneuefi>>, a ee aBTop llleurryc Alexcarqp

Bla4rauupoBr,rq - 3acnyxl4Baer llpucyxAeHl{' eMy yr{eHofi cTeIIeHv KaHAr4I:Am

TexHlIqecKIIx HayK [O Cleq[aJIbHocTII 1.2.2 - MareuaruqecKoe MoAenI4poBatme'

II I4CI EHHbIE METOAbI I4 KO MTIJI EKCbI TIP O f P AMM'
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O $rauuanrxufi orlrloneHr,

,ut*ry*ruNfi la6oPatoPrefi , negYrqufi

nay.rHufi corpYAHr{K

HHcrHTyra cl{crelury o6Pa6orm 
--.

uso6paxenNfi PAH (I'{COI{ PAH) -
Qunnaxa SeaePanrnoro
rocyAapQTBeHlloro yqpexAeHlls

<@egePanrsmfi Haln{Ho'

IaccJleAoBare.nrcrrft qeHTP

<KpucramorPaQnx u {otormxa>
Poccuficxofi axa[eunra HaYx>,

AOKTOp TexHHqecKlirx HayK

floAn ucr Hu roHopoaa Ap'reua B naAur'r npo BHqa 3aBep'to

Yqesuft ceKpsraPb I4COI4PAH-

Agpec: 44300 1, yl. MoloAorsapAeficxas' 1 5 1

ipsi@ipsiras.ru

(846)332-s7-83

CneAeun-s o6 oPraHr3aqan:

I{nmnryr cEcreM o6pa6otxn uso6paxenuir PAH (vlcol4 PAH) r}ianuar

Qe[eparrruororocy,uapcTBeHHoroy{pexAeHl,Ix<@egepalsrrlrfiHarlHo-
r{ccJreAoBaTelrcrufi UeHrp <Kpncrannorpa$ux 'r Qo'roHnxu Poccnftcrofi

aKaAeMsI4 HayK)

/HmoHoPos A'8.
r

KormP B'8.
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kotlvar@ipsiras'ru


