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Ha aBTopeoepar Anccepra!{x{ B[nr,AaHoBa PaAlrq la3eM6qKoB[.ra
(CpeAcrBa uMnralluoHlrofo MoAeJr[poBaHL{ AJrr aBToMarr!3arlu[ Il ylpaBneHl-rt

Texr{oIorllqecKuMll flpoqeccaMu IIpolt3BoacTBa paAlio6apMaueBTI{iIecKux ireKapcTBeHHblx

npe[aparoB)), flpeacraBjredHoi, Ha co[cl(aHle yqel{oii crelleHt, KaHAriaara rexHllqecKllx HayK

no cnequarbHocTll 2.3.3 ABToMar[3aqr.rr n ynpaBneHr,re rexHo]'rofuqecKllMll rlpoqeccaMll I-l

[pori3BoacTBaMlt

,{acceprauriq Bnrlaauooa P.f. nocBtueHa paspa6orr<e floaxoaa c uclolrb3oBauueM
Bepotruocrno-arar[crrirrecroro MoaeJrrrpoBaarr pexLMoB alraJr]r3a rIo-*Blenut c6oinlx a
or(a3HEIx cltryaqrli, nprlqrru rr JroKaJrr{3arru uecr c6og u co3aalr[t cpe,qcrn 6lrcrpux
BOCCTaHOBriTerr,HbrX pa6OT B TeXHOJIOflITIeC(I]X [pOqeCCZLx [pOIT3BOACTBa

pa4ao$apuaueonuecKr,rx r'reKapcrBeHHr,rx IIpenaparoB,
I4c[on$oBaHue I,I3orotIoB Me,ql{ql{qcKoro Ha3Earreriuq Anr repanril] oH(o3a6oJreBaH[fi,

[o3Borrer BepHyTb oHKoborEHbIx K )I{r13Hrr lI yllyqurirb ee (arreQTBo aaxe Ha [o3aHux
craautx 3a6o.rreBagllfi. Texl{onofull rlepHo; Me,qftqftEr,], xcfionh3yroupre Mear.rqrrHc(I{e

ll3oTonbr Ant auarHocTltKlt L Tepanxu oHKo3a6oneBaHui, B locjleaHlle foabl aKTLBHo

pa!3BrrBz[oTcr ri BHeapfioTcr B rrpaKTr.rKy, l, IlpeafionalaloT [p[.IMeIIeHIle
paalloQapraaqeernqecn x JreKaparBeuubrx rrpelaparoBj aoAepxa4r-rx orKpbrrbre
pa,qlogyK.lrlrarr6re LrcToqHuI{Il! !r MoJIe(yJIgpHbIe Ber(Topb], KoTopble aapecEo ,{ocTaBJr{roT
paarrouy(nrrlbr Ao nepBurinbrx r{ Meracra3ripyrcrq{x onl,r(o:reBbrx rcreror. Ha ocuoB:lulor
BLtlle c(a3aHuoro Bblno-nnennar pa6ora, 6e3ycnoBHo, aKTya,'IbHa.

BbicoKoTexHo.JtofllqHbIe rlpoqe,q)?br ll3TOTOBJIEHI,I'

pallo(bapMarl€BT[']ecxax r'IeKapcTBeHHbIx EpenaparoB noBblurator BepogTHocrr,
Bo3HnKrIoBeHIls c6oeo a outa:oa, rtto Moxer rtprBecrlr K HeKoppeKTlrocrli BbITIoJII{eHat

oneparl[ii rr, TeM earMLrM, l{erarllBHo [oBJ]rrrrL Ea KaqeerBo npo,{yolrrll. OAETiM !I3 peueEuii
carrxenrir Herar!{Bubrx [porr3BoacrBennbrx pllclcoB rBnrercr rroBbrrrrerrre l$Qercraonocru
BsrroJrnenrrr rexno.rrorlqecroro fipouecca rpo].j 3BoacrBa paaroSapvaqerrlr.recrcru
nel{apcrBeHHErx lpenaparoB 3a cq€T rMarau]roHHor-o MoAenrrpoBaHur ero pexriMoB E

o6ecne.reHhr laaaFruor o KagecrBa npok3Bo,4r.1voi npo.q) KuHr.
Hayvnaa uoen:ua B AnccepraqrroHHoii pa6ore Brtrr,ganoea P.f. :axffoqaqrc.s s

pa:pa6orne reoperrFrecKfx oauoB ]rccJreAoBanrrr rl ylpaBJrer]ur TfI [po[3BoAcrBa POJ c
r{cnoJrb3oBar{Lr9M BeporTHocTHo-cTaTucTI,MecKofo MoaenrrpoBaHr.rr pex[MoB arra,'rt3a
IlorBJrellfir c6oiur,rx caryaquil, flpur{flH Lr noKanu3aqfin rurecr c6oa, n co3Aelrllir ape,qcrB
6ucrpux ooccranonnre:rrurrx pa6ot, e vacrHocrli, B pa3pa6orre:

fio.qxoAa ( MoAelrupoBauuro TII npou3BoAcrBa P@JIII o curyaqunx, 6lu:xltx x
[pori3Bo,qcrBeHHbrM yc]roBlrrM! lla ocHoBe BBeAeEr.rr a.Dnlrr.tBllofi BeporrEocrHofi
cocTaBnrroqeil B HaqajrbHoe BeporTrrocTHoe pacflpeaeneHr-re p[cKoB TexHo]rorlrtec(]rx
onepaqrrii Anr BblrBreHur Mecr orrepaq[fi, uMerorq]rx HatroorLurae BepotTHocrr{ c6or Enlt
oTKa3a;

crpyuypEo-QyEKrlrioEa,lLsoji MoAer[ TII, onpege:rarorqeii cocraB, cTpyKTypy,

OyEKrIrlouanr,Hocrr, TfI, no:nolarorqei co3AaBmr, cpeAcrBa no,qpo6uoro orrrlcaarr cocraBublx
KOr'rroEeHToB I:I I:lx cBrcetr ri cTpoltTb Ha ee ocHoBe yHuBepcaJrr,Hoe npeacTaBJIeHI-.Ie cTpyKTyp
TII npl BBeAeHrr[ HoBoro coAepxanr{r reylHo,ron-ri npou:ooqcrea POutII;

BeporTHocTHo-cTaTacTliqecKoii Moaenri noBeAeHlIecKI,IX cBoiicTB TII Kan
Beporrllocruoro aBToMara, Koropbri B(rto.raer B ce6{ MrroxecrBo coaro{HLlii,
t4HTepllpsrr-ip)'rorq'Ix TexHoJlor[qecKtre ongpaquu, MHoxecTBo BxoaoB Il Bbrxo,qoB I{a Ka)KAoM
[Iafe ucrlorHeHEr rrpoqeccal MHoxecTBo rrepexoAoB no [poll3BoAc.rBeHHot Ueno.rKe
onepaql,ii, Beporrr{ocTHoe paclpeAeneEue pllcl(oB no KaxAoii onepaquu, irro Iaer
Bo3Moxrrocr[, r{oppemHoro ontrcaHur TfI !I npoBeAeH[r rMr{TaqlroHHoro MoAenr{poBaHrir;

CaoNnrre v



oETOtlOflIlI [pOri3BOACTBa P@JIII, KOTOpat [O3BOiItrJra CO3Aarb OHTOTOTIFI9CKIie

cpeAcrBa [oAAepxKr.r r.rMuTarllloHHofo MoAenllpoBaH[{ Ii ynpaBreHl'It [pol'I3BoAarBoM P@JIII,

BrcJrrovarorqrle B ce6l Moaenli TII r,t 6a3y Ilpeqg,{euroB TII, orrficautre Bo3Mo)I(l{},ft cfiTyaur'ii

c6ot II orKa3oB o6opyAoeauur, flpll.I]rH lix Bo3HlIKHoBeHIiti oco6eHHocreii cpeabl

flpor.i3Bo,4crBeuHofo flpoqecca! ocHoBI]lIX TexBotrorrvecxax rpe6oeauui K Ka'IecrBy POJIII l,l

npefiaparoB, !I3 Koropbrx ogu Ir3roraB.JrIrBatorcr. a npotleccuoHa[bl]6lx lpe6oBaHl]ii K

xcIIoJrHrrer6cI(oMy nepcoHaJly;
nporpaMMHbIX Irpoqeayp Marplquofi o6pa6orxu MsoxecrBa KoHTpoJl6Ebu

floKa3areneii $yuruuonupooarurx TfI gnr yllealuerurt BpeMeHIl rlpoli3BoacrBa P@JIII, ']ro
r.rMeer Bal(Hoe 3EaqeHlIe Arq BhIrIonHeE[t rpe6oaau[t t3roroBJIeHId (ToiIiIo BoBpeMtD;

KoMnnexca IIporpaMMIrbIX cpeAcrB - llMliraropa AJII MoAenripoBaul-rl pexlMoB pa6orbl

Tfl, aEanr3a { o6pa6orrr KoHTpoJrupyeMEIx flapaMerpoB, ptlcKoB, ant BLI'BJIeIIuI Halli6o]ree

yr3BriMbrx cocrorHrrii TII, orenru Ka,{ecrBa POJIIL fipoqeAyp BoccraHoBneHut TfI B an)rqae

c6oee.
Teopetlvecrcaa 3HaquMocrb cocrour n pa:pa6orre noAxoaa Ii cpeacrB aBToMarli3aqurl

xolrrpom lr yflpaBJrenrir rexnororrlqecKl,IMlr rrpoqeccaMlr [potr3BoacrBa P@JIII. KoMrrrexc

MoAe.[eii TexHoroflrltecKoro [poqecca l.1 npIrMeHeHIre IrMriraq[oHHofo MoAeJIIipoBasI'lt B

yc.lloBrrrx, orBeqaroultlx efo [poreKarrtrM B pearbHblx [polI3BoacrBeHHbIX cpeAax, aagT

Bo3Moxlrocrb n3yiren[t aqa!'Ioruqr+,rx TfI rar cnoxHEIX lpou3BoacrBeliublx flpoueccoB,

orrlqarorqrixcr 6oJl6tuofi pa3EopoAllocrbto BbIrlorHteMI'IX onepaqlii, qeJloBeKo-MaurIrHEbIM

cnoco6ou irx rpoBeaerrr,ri rlcflo.,rrioBar]EeM Bbtco(orexnolroffiiruoro o6opyaoBault tl
ofpaHr.rqeHHoc'rblo cpo(oB rrx rcrrojrHeEr{ri qro [o3BoJlter Ha npaKT[(e ocyrqecrBJ]trL
npe,qBaphre,rtbHyk) n11ar Hosll.rK) pxcKoB ..1 xaeHrroHKauklo c6oiH6lx crr)aui{ii. npk
Bo3leiicrBrir-r orp[qarerbHo B.]I[tIoqIix BII]TpeEEtx r.l BHeITIHLIX OamopoB.

IDaKTn.Iecxas 3HaqllMocr6 psyrrbraroB allcceprau[oHHon pa6orr'I
Euruaanoea P.f. 3arctrcqagTct B licnollr3oBaulrlr rloJlyqeHnr,tx HoBLrx reoperuqecKl'Ix lI
nprdKna,{HErx HayqHEIx p$yn6TaroB, KaqecrBe MeroaoB !I cp9AcrB yflp,lBrel1ut l.I

aBTor{arrr3arr{n TII [porr3BoAarBa P@JllI ,qns Aocrllt{eHrlt Btlcol{oro KailecrBa

neKapcTBeHHot npoAyKrlrlr ri MllHr.rMri3aur.rE BpeMeHHEIx II pec)pcl{6lx rIpoLr3BoacTBeHHLrx

fiorepb. IloryrreEsEre c rloMolllbro pa3pa6oraEEbrx MoAeJreii MoAeJIu floBe.qeHrlt npou3BoAcrBa

u ynpaBrelrllt IrM pe3yr6Tarbr Mor]T 6hrrh rrcfiorb3oBarrr,r KaK ucxo.4HLIe AaHHbIe AJI':
oqeHKI{ troBeaerrlr cocronrrdi TfI o pea,rhnbrx ycnoBrlrx npo[3BoAcrBa;
lpoBea€Hls LrMrjTarl[oErroro Mo,4enrrpoBar{rir anr orrpe,{eneslr rroKa3aTenet (alrecTBa

npo.qy(qm npr pa6ore [por.r3BoAcrBa B llrrarubrx r He[rrmnbrx cl,rryatllttx, a rarxe
onl v SauHu BpeveHHhr\ varepra,rbHbrx norepb npr co\paHeHrk rpe6yevofo KagecrBa
nporroolrvux POJlfl e npeae,rar cnonhr) evoii re\Hoior 1414:

BapbripoBaur'ir napaMerpaM[ npoqeccoB MoaenrpoBauur TII ua npegoapurerluou
grane IlolroroB(Ir rrpor3Bo,4crBa c rlen6to a6rgBJreH[rq yr3BrM6rx Mecr TfI lIJIu npuHtrl{t
ofieparrlBH!.lx Mep B xoAe Bbrrronrresuir pganLHoro TII;

ucnoJlb3oBaHur pa:pa6mannux ouToJroruqecrulx cpegcre o6ecnevenur rroAroroBKri r.r

npoBe,qeHur MoAeJrtlpoBaHr.rr npo[3BoAcrBeHHErx co6lrrnii u Bo3MoxEocrefi np[Hrr q

o6ocHoBaEHbrx yrpaBneHriecKrix perleHt{ii B xoAe pecrp) KT)?xpoBaHltt [ocJIeAoBaTeJILHocTg
cocroruI,ti TII B cJlyqae Bo3rlrKrroBen[r c6oiiubrx clryarldi:
" aHar[i3a, ylpaBner rr TII a peNrlre peaurHoro BpeMess r:r co3aag]rr 6a: npeqeqenroa
npou:eogcroennlrx co6srrufi .

Hayunrre u npraKJraAHbre pe3ynhrarBr A[ccepTauuoHHoii pa6orr,r BHeApeEbr Ha
[pou3Bo,qcrBe paAr.roQapMarleBTriqecxax npeArxecrBeaaunos s AO (fHU H]4I4AP), r.
ArMrrrpoBrpaA (AKr o BHeApeHLu Ne 21-02/11 or 10,05.2023 r.) ra Ha rpou3BoAcrBe
pa.quoQapMnpenaparoe e OOO (MeArlurlua r.r rrepalre rexHonorrl)), r. Mocxaa (Arr o
BHeIpeHlrI,t 6/H or 11.07.2023 r.).



AeropeSepar nanrcaH xopo l-rM HayqHbIM q3EIKoM, cxaro I,l fionrlo. MarepI,IaJI Ij3JIoxeH

no|lrqecKu lloclle,qoBareJr6r{o! qerKo r{ rp:Mo lo. Ka'{ecT8o ooopu,renux xopolllee.
ABTopeoepar Alrccepraqlrll orBeqaET yaraHoBJ]er ,rM Tpe6oBa.H[tM Il pacKpblBaer ocHoBlrbre

rIoJIoxeHrir ailccepTallI,Iu.
Marepnanu pa6oru ony6ltzroaanu e leploalqecKrix rr3aaHr.l'x, peKoMeH,{yeMEIx BAK,

B Ir3ranrrrxr Bxoanqlix B 6a3br aaHHblx Scopusj aoroxenl,r Ha MHor].Ix KoHlDepeHllfitx.

Ilptt osuarou:reruu c aBTopeoeparoM Bo3Hl4r{r'to c.reAyloqee 3aMeqaHne: He fiprlBoAlrrct
o6ocEoBarMe nrr6opa cacreuu Python A.[t pelueH]rs nocraBneHElx 3a"4aq. TaKXe HetcHo,

BO3MOXEO Jru peueEre nOAO6nr,IX 3aAaq C IIOMOIqLTO Apyrrrx IiHCTpyMeETaJIbHhIX CpeACTB,

HanprrMep, crrcreMbr Matlab.
Yraganuoe 3aMeiraH[e He HocLT [prIHIIIt[[turLHoro xapaKTepa r-r He cllllxaqr o6qeitr

ro.loxmenbHoii oqeH(u pa6orbl
Ha ocHoBaHu[ u3noxedHoro crlurarc, qro flpe.qcraBreFFarr a]rccepraqriorrH,ur pa6ora Ha

revy <Cpe.qcrea nMr{TaurroHuoro MoAerrupoBaHrfl ar{ aBToMarIBaq[Lr Lr ylpaBnel it
TexEoJroruqec(LlMlt npoqeccaMlr [pol-t3Bo.{cTBa paAnoQapuaqeoruvecKv x neKapcrBeHHbrx

lpefiaparoB)) coorBercrBygT crreqs€urbHocrn 2.3,3 ABToMaru3a(r-irr I{ ylpaBneHrre

TexHojtoruIqecKrMri npoqeccaMri Il [po[3BoacrBaMrr, a raKxe coorBeTcTByer rpe6onanuall 1.9
IloroxeErrr o flpllcpl{,qerrnll )qeELrx creleEeii e Vp@V, npegrrnrueMbrx ( AuccepralrnM IIa
coLIcKaHLe y.JeEoii crefleHri KarrA{Aara rexnrqecK].ix Ha)K, a ee aorop, EmBAanoe PaAr.rii

fa:ev6aroonv, :acryxr{Ba€T rrplrcyx,4eHrr yqeHoii creleHx (aH,q[Aara rexHr,rqecK-rx HayK.

Or:rro Aau Arr npeAcraBJreHr.rr B ,{rcceprarlxoHHbrii coBqr.

llpo$eccop ra$e4pu
I4nre:r:rerrya"nrnux cucreM rr
yrpaa:reuzr unQopMarlxoHHrrMri
pecypcaMH @fEOV BO <<Kasancruii
Hau oHanbHbrt xccreAoBaTetbcKl.ti
I e\ Ho,'lo ftt,lec Kh t yHuBepcx rer '.
.4OKTOp TeXHUrreCKrrX HayK, AOqeHT

Turosqes AHroH Cepreeeuv

420015, r. Ka3aHb,

Ten (.843) 231 42
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