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AoKropy S i:uxo -rvrareMarur{Hux HayK, np o S e copy,
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Iyx Harani AHaroniinni

BIATYK
oQiqifiHoro orroHeHra Mopo:a Eopuca IeaHonuua,

AoKropa rexHiqnzx HayK, upoQecopa xaQe4pu nporpaMHoro ga6esner{eHHs

KoMn'rorepHr{x cracreM HaqioHanbHoro rexuiquoro yHieepcl4rery <fluinpoecrra

IIo"[tTexHIKa>

Ha ArrcepraqifiHy po6ory

Inxina O"nexcan4pa An4pifi onu.la

<3acrocyBaHHr nefipouepermeBoro MoAeJrroBaHHq Anq AiarHocrrrKrr euineucii sa

prrrM aMr{ eJreKTpoenqeQanorp aM)

noAaHy Ha:4o6yrrs cryneHfl AoKropa SinocoQii y rany:i 3HaHb 11 MarervraraKa

Ta crarr4crr4Ka :a cneqianrnicrro 1-1 3 llpux/IanHa MareMarl4Ka

flucepraqifina po6ora IHxiHa Onercan4pa AH4pifionnua npucB.tr{eHa

4ocli4xennro lrero4ir auani:y EEf-crarnanie ra MareMarlrr{HoN{y MoAe/IroBaHH}o

uoee4iuxu eneKTpuqHr4x noreHqiadn Mo3Ky 3 Meroro nporHo3yBaHHr enilenlur{Hux

cqeHapiie, Ho lpyHryerrca Ha no6y4oei Kep)tsaHHr Ailfl cHCreM ssluafiHlax

4rasepeHqialtnrax pisHxus ra iHrepnperaqii ix rpaerropifi. Ilpo6nelra nonepegHboro

BHrrB"[eHHs enilencii e nonyn-rrpHr4M HanpflMKorvr 4ocni4xeHb, B qKoMy 6yno po:pobnena

BerrHKa rinrxicrr vro4enefi i uero4ie, qo :a6e:neuyrorr nonepeAH€ BHflBreHHs

eninenroreHe3y is nesHolo e@exrzeuicrlo, B Mexax nonepeAHbo BH3Har{eHr4x vrip. Taxi

rrao4eni sassuqafi no6y4onaHi a6o Ha 6asi K/IacI4r{HHx

MoAe/rroBaHHs : pi:uopiaueeoro noxani:aqiero a6o 3a

nefipouepe)KeBr4x lrro4enefi pi:HovraHirrux apxirexryp. He

3arrporroHosaHufi :4o6yeaueM y Arrceprarlii e Hosiruint ra ManoAoc/ri4xeHzvr, a orxe i

nrAxoAlB MaTeMarHqHoro

AonoMorolo rmtloxux

3Ba>Karoqu Ha rle, ni4xig,

TeMa Ar{ceprar{ifinoro 4ocni4xeHH{ € aKTyanbHo}o ra nepcneKTuBHo}o.



y Bcryni o6rpyHroBaHo axryamnicrr reMlr gocni4xeHHr, HaBeAeHo qirxe

BH3Har{eHH.a npeAMera ra o6'exta 4ocni4xennr, oxapaKTepr.r3oBaHo 83aeMo3B'fl3oK

Al4cepral{ifiHoi po6orz: ni4nosiAHHMH HayKoBr,rMH nporpaMaMu ra reMaMz. Ili4xpecrreHo

HayKoBy HoBH3Hy, c$oprvrynboBaHo Mery 4ocri4xeuna, Br43HarreHo fioro [paKTr4qHe

3HarIeHHg, oKpecJleHo ocoluctufr, BHecoK :4o6yeaua B po3BrzToK TeMH Ta HaBeAeHo

inQopnaaqiro npo anpo6aqiro orpr4MaHr4x pe3ynrraris y HayKoBr4x Korrax.

Y nepuorvry por4ini 4ucepraqifiHoi po6oru HaBeAeHo ornflA npe4MerHoi o6nacri

Ta nonepe4Hix 4ocni4xenr, npucBrrr{eHr4x MoAenroBaHHro ir anani:y

eneKrpoeHqe$anorpaSiunrax curHanie. Po:rnrHyro ocHoBHi ni4xo4u Ao MoAenloBaHHs

EEII 3oKpeMa KoHrHHyalrHi, ctoxacruuHi, 6ioQisrauHi, nlepexeei uo4eni, uo4eni

uefipouHzx Mac i ni4xo4u, noe'qsaHi g KorreKTHBHoro caMooprani:aqiero. Tanox<

nuceiueHo MareMarH.IHi MeroAI4 orll4cy EEf-curnarin, MeroAlr nonepeAHroi o6po6Kr{ Ta

cyuacni neilponrepex<eei il4xogz Ao nporHo3yBaHHfl i 4iarnoc'rnKt4. Po:4in noriqno

crpyKrypoeaHzfi i Sopnaye ni4lpynrr A/Ir noAanbrrroro po3rnflAy 3aAaq nporHo3yBaHHfl

EEf-crairie.

y ApyroMy po:gini Al4ceprallifiHoi po6oru acnipaHrou po3mqHyro MeroAH

aHani:y ra [porHo3yBaHHr EEf-czrnanie is [o€AHaHHflM Krracnr{Hr4x :aco6ie o6po6xra

qacoBHx pagin i cyuacnux nefiponnepex(eBr4x ni4xogie. IIo4aHo erarru aBroMaru:aqii

o6po6ru EEI] BKnloqarcqu orll4c i nigroroBKy AaHr4x, a raKo)K Br,lKopHCraHHfl erelleHrie

crleKTpanbHoro auani:y. flpone4euo nopinHxnunufi. aHanig MareMarr4r{HHX ruogeneii

4Iananaixu x{oAo ix npla4arHocri Ao onucy EEf-cnrHanin. Orpeno po3urflHyro LSTM-

apxirexrypu DARNN, LSTNet ra TPA-LSTM i naseAeHo ix nopiruflHHfl sa roqrricrlo ra

o6qucmoea/IbHolo cxla4Hicrrc. Taxox y po:4ini npe4craBneHo KoM6inoeaHy MoAenrl

FHN-IIopeHI{a, incrpyueHr HarlauryBaHHfl fi napanaerpie i pe3ynbraru MoAenroBaHHr.

Kpivt roro, HaBeAeHo anropl4TM HanarxryBaHHfl napaMerpie i: suropzcraHHflM cHCTeMH

seprqafiHrax Ar.rQepenqianrHux pieurur y no€AHausi : LSTM-niAxoAoM.

Y rpersoMy po34ini 4ucepraqiilnoi po6ora BHKnaAeHo ni4xi4 4o no6y4oerz

uo4eni erleKTpoenqeQanorpaQiunux curHanis y rnaci uefrpouuax cr4rrryn.rrpHr4x

gsluafiHl4x 4ra$epenqianrHzx pinuxHr. Po:rnr4 norrr4Haerbcr 3 anapary 3a/rzrrrKoBux

nefipouHzx Mepe)K rllny ResNet i 4aai nocni4onHo nepexoAurb go 6ernepepBHoro onr4cy

4Ianauiru y Blrrrrfl.Ai cucrettu NSODE. y po:4ini HaBeAeHo reoperrzrrHi nonoxeHHfl ra

uareuaruqni neperBoPeHHfl, Ha ocroei flKLtx orprzMaHo riHqenufi BrzrnflA cr4creMu

pinHrHr Ans MoAe/rroBaHHs EEf -curuanin.

Oxpevly yBary npla4ineno peKoHcrpyrqii npr4xoBaHax sN{iHHax 4uuar,liuuoro
npoqecy Ha ocHoei cnocrepe)KyBaHllx qacoBr.rx pr4in. Y qrorr,ry :n'x:r<y po3rnflHyro

IrI'ITaHHr BI43Har{eHHfl posuipHocri npocropy BKnaAeHHfl Ta qacoeoi 3arpr4MKH, rr{o



lKopgcToByerbcfl [pr4 rro6yAoBi Mo4erti. 'I'arula TIIAXIA rIoKrIaAeHo B ocHol

$opvraniraqii czcreirlla HefipoHHl4x cllHrynflpHzx 4raQepeHqianrHzx pieHrHr'

y po:4ini rarox HaBeAeHo noeHrafi arrropllrM BI43HaqeHHfl [apaMerpin naogeni ra

ix no4anbrrroro KoperyBaHHfl. onzcaso QoprrayeaHHfl BeKTopa ueni4oMr4x napauerpie,

no6y4ony qacoBHx pr4ie i qucnosux noxi4Hux, 3anl4c nto4eni y pi:Hzqeeifi Qopirai,

o6qucleuss nerropin noxz6ox, no6y4oey narpuqi -fxo6i ra irepaqifiuy rpolleAypy

yToqHeHHfl napaMerpie. oxpervro noAaHo rocraHoBKy 3aAaqi oqiHroeaHHfl napavlerpie y

nnrrr4i sa4aui ueninifinoi onranai:aqii MeroAoM safiueuurux xea4parin is

Br4Kopr4craHHflM pefyrrflpr4:aqii. Tarox po3rnflHyro 3acrocyBaHHfl svD-po:K/IaAy Anfl

o6qzcteriHfl rrceBAoo6epueHoro oneparopa B npol{eAypi oHosIeHHs napaMerpiu.

Kpir,r auaniruqHoro Br.rBeAeHHx uo4eni, y rperboMy po:4ili HaBeAeHo cxeMarHr{He

noAaHHfl ocHoBHHx eranie no6y4onra ra HarIaIIrryBaHHfl cpICreMH, Iqo ei4o6pax<ae

nocni4onsicrs nepexoAy ei4 uacoeoro pflAy EEf 4o napaMerpla:oeaHoi nlo4eni. Taxurt

r{r4HoM, po:4in oxorrrt]oe flK Teoperr.rr{He Br4BeAeHHfl cucreMz NSoDE, TaK i anropurrvriqni

saco6u fi napauerptluuoi i4eHrrz$iraqii.

y qerBeproMy por4ini HaBeAeHo pe3ynbrara rrl4crloBoro 4ocni4xenua

po:po6nenux vro4enefi i uero4in anani:y EEf-czrHanie. flogauo pe3ynbrarll

o6qucnroearrbHr4x eKcnepr4MeHris u{oAo e6ix<uocri anroparlry, rra6opy poalripnocri

npocTopy BK"rraAeHHfl, roquocri ei4rnopennn qacoBux pn4in ra eserrznnocri

6araroxasa/rbHoro anani:y. HaeegeHo oqiuru napaMerpie uoAenefi. gttt pi:uzx rznie

nxi4nrax AaHHx, a raKo)K pe3y/rbraru MoAerIroBaHHfl Atlfl cqenapiie, roB'r3aHux is

HOpMa/IbHI4M CTaHoM, nporHo3yBaHHflM eninenruqHoro HanaAy Ta BIIflB/IeHHflM

auouanrHoi axrHeHocri. orpuuaHi pe:ynbrarl'I BI4KOpI4CTOByrorbcrI Atrfl

eKcrrepr{MeHTa/rbHoi nepeeipKr4 3anponoHoBaHoro ni4xo4y Ao MoAerIroBaHHfl ra auani:y

eneKrpoenqe$anorpaQiunnx c?truarie.

B :aranrHl4x BHCHoBKax :4o6ynau pe31oMye npoBeAeHy po6ory, Haeo4urr caoi

ocnoegi AocrrHeHHfl ra pe3yrrbrarr.r Aucepraqii, ra repePaxoBy€ Hanpsl{l1. Afifl. roAaJlbrxl'Ix

4ocni4xeur.

[o xnrcuoBlrx p e3ynrrarie AHC epral{ii salexarr :

1. Pose's3aHHfl aKryanbHoi nayxoao-npl4K/Ia4Hoi :a4aui po:po6neHHfl nrero4ie auani:y

Ta nporHo3yBaHHr enilenruqHl4x craHis Ha ocHoBi EEf-crarHanie.

2. po:po6rreHHfl Hoeoi MareMarrruHoi nno4eni runy NSODE, 4nx xroi c$opmoeano

HarrexHe reoperur{He ni4tpynrr ra AoBeAeHo ei4noni4Hi noloxeHHs, Iqo

o6rpyHroByrorb vroxrueicrr u :acrocyBaHHfl y 3a/{aqax rporHo3yBaHHfl euilencii.

Pe:yrgara 4racepraqii ony6nixoBaHo y qorl4pbox crarrflx, oAHa 3 flKl4x y

BHAaHHflx, u{o BxoAflrb Ao l,rixHapognoi uayroMerputlHoi 6a:a AaHI'Ix Scopus, a rpH 
- 

y

uo4eni. Tar<ufi IIIAXIA ocHoBy nogariruoi



.ayKoBr4x Saxonux BlrAaHHflx Yxpainu rareropii E, a tarox ony6nixoBaHo 7 res HayKoBI4x

ron4epenqifi. Oco6ucrufi BHecoK r4o6yeaua e ycix ny6nixaqiqx e icroruivt.

po6ora BHKoHaHa sxicHo ra e 3aBeprrreHoro. TeoperuuHI,IM pe3ynbraroM po6orra e

HoBa MoAenb Anr nporHo3yBaHH.s eninencii, a npaxulqHl4M 
- 

nporpaunzfi npoAyKr, ll{o

fi peari:ye. osoprvrnennr po6orz ei4nori4ae rpaBI4/IaM ooopvrneuHn 4uIcepraqifr, a

vrarepian BHKnaAeHo nocri4onuo ra roriquo. Yci neo6xigHi 4na po:yrraiuux reKCTy

repuiuu ra IroHflrrfl posr<pzri y noBHoMy o6cr:i.

flpore go po6orz e 4exilbKa 3ayBaxeHb:

1-. y po6ori ue4ocrarHbo rroBHo po3KpI4To orpenai acrreKTl4 teopii aBToMarl4r{Horo

KepyBaHHfl, 3oKpeMa rrrzrraHHs crifirocri, crocrepexyeaHocri Ta uyuueocri

3anponoHoeaHoi 4rauanriuuoi uo4ed Ao napaMerpuqHl4x sIvIiH i soeHiilrrtix :6ypeur.

2. flpaxrlrqHa qiHuicrs po6oru Morna 6 6W, nigcraleHa 6inlur po3ropHyrl4M

anarisoNr nepcneKTr4B 3acrocyBaHHfl 3anponoHoBaHoro ui4xo4y B cHCTeMax

ui4rpuuxu npufinnrrx piureur a6o e 3aAarlax cHHTe3y iurelexryarlbHl4x cl4creM

KepyBaHHx. flpuHqr4rroBlrx noMr,r/roK a6o cyrreBllx HeAoniKie y Aucepraqii ueuae'

Bpaxonyrouz BCe cKa3aHe Br4rr{e, BBDKa}o 4ucepraqiro Inxiua OnercaH4pa

An4pifiouuua 3a reMolo <3acrocyBaHHfl Her{poMepexeBofo MoAenloBaHH.[ AnJ{

4ialrocruru eninencii 3a pr,rrMaMpl eneKrpoenqeQanorpaM) TaKolo, u{o ni4uoeiflae

cneqiannnocri 113 llpzxna4ua MareMarl4Ka ra BHMoraM, HaBeAeHVM B <IIoPa4rY

Ta cKacyBaHHs piureuru Pa:onoinpHCyAxeHHrI cryneHrl AoKropa QinocoQii

cneqiani:osaHoi BqeHoi paAr4 3aKrIaAy saqoi oceiru, uayxoeoi ycraHoBl4 npo

rrpr4cyAxeHHfl cryneHfl AoKropa QinocoQii>, 3arBepAxeHoro Ilocrasonoro Ka6iuery

Minicrpie Yrpaiuu ni4 L2 ciqru 2022 p., Ne 44, a u aBrop 
- 

IuriH OnexcaH,qp

Au4pifioer4rr 3acryroBye Ha npHCyAxeHHfl HayKoBoro cryreHfl AoKropa Sinoco$ii :a

cueqianrHicrro 1-13 Ilpnxla4Ha MareMarlaKa.

O$iqifinufi ouoneur,

AoKTop rexHi.IHLIx Ha)rI(, npoQecop

ra$e4pra nporpaMHoro sa6esrerreHHfl

KoMn'rorepHldx cHCTeM

HaqiouanbHoro rexniqsoro YHi

<fluinponcrxa uolirexnixa>
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