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Mareuat rrKa r a cr utkrcrprKa 3 a cneui alrrnicrro

Anrya"urnicrr reMrr. 34o6ynau o6par

ocrinrrcu ni4xo4lr ra MeroAz po6our ig EEf-crrrHarraMrr, rqo 6ynu pospo6neni

nporrroM ocrannix 4ecxrnnim, 3apa3 norpe6yroru cyrreBorc) [epeursAy ra
B.qocKoHaJreHHr y se'xsry gi crpirvrruru po3BprrKoM NaeroAis o6po6rcn AalavIX,

rrrrf{Horo inrenerry ra 3pocraHHrM BrrMor Ao roqHocri fi o[eparrrBHocri xniHi.rHoi

4ianrocruru. Knacu.*ri ni.qxoAlr Ao anarisy EEII xoqa i4 3ulluurarorbc.fl

$yn4arvreHTarrbHLtMr4, Marorb o6uexenHr y BprrBJreHHi crcraAnrax neninifiru4x ra
uepe4irranbHlrx narepnie, qo o6yrraoBJrroe neo6xiAnicm aupoBaAxeHHr noniurix
inrcnerryiurbHlrx rexHonorifi. y rlboMy KoHTeKcri pospo6ra aBf,oMarIBoBaHI,IX

clrcreM anani:y ra nporHo3yBaHHf, euiueuru.{Hoi aKT}rBHocri. na ocnoei c1^racHnx

rraeroAie MarrTI{HHoro HaBrIaHHf, Ta MareMarrlrlHoro Mo.{enIoBaHHs. e aKTy€uIbHoIo ra
npaKTurrHo 3Harryrqoro 3aAaqero.

3ntqlorc TeMll Arrceprarlifinoi po6orn 3 HayrcoBrrMrr rrJranaMrr,

rrporpaMaMrr, Qyu4arvrerrraJrbHrrMrl npltKJraAHr.rMr{ AocJilA}neHHflMrr.[porpaMaMrr, QyrrAaMerrTaJrbHrrM[ Ta np[KJraAHrrMr{ AocJilA}neHHflMrr.

.{zcepraqifina po6ora 6yna BaKoHaHa griAno nnaHis HayKoBo- AocniAnnx po6ir
raSe4pu Korrn'rorepHrrx rexnororifi Qaryrrrery upurcra4noi MareMarrrKr{ Ta

iu$oprr,raqifiuux rexHoJrorifi n [ninpoBcbKoMy uaqiosa-nbHoMy yniaepcureri iueHi
Onecq lorrvapa B Melr(ax HayKoBo-Aocni4noi TeMLr: ",{ereplainosaHi Ta croxacrzqHi
aJrropr{TMlr Koiun'anepHoro MoAenroBaHrrf, o6'erris ra qporlecin pisnoi nplrpo4n"
(Ne .II/P: 0122U001467), s srifi s4o6ynau 6par f{acrb y rrcocri BrrKoHaBrIr oKpeMI,Ix

por4inir.
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enineucii. Ternra e aKTy€rJbHoIo,



Oqinna srvricry Arrceprartii, iT 3aBepnenocri fi oQopruJreHnfl. ,{zcepraqix
Inxina O. A. e 3aBepueHolo HayKoBoro po6ororo ra 3aAoBoJrbH.f,e scilr erNaoraM

,{epxaenoro craHAapry anrqoi oceiru 3a cneqianrnicto 113 <<flpurua4na
MareMarrlKa>. llo6y,uona 4ucepraqii aignonigae uplrfinarnu AJrs HayKoBoro

4ocrigNeHHrl HopMarra. Yci rroJrolr(eHHs, BuHeceHi Ha 3axr4cr, er,rcnirreni e rexcri
Alrceprarlii. 3rvricr Anceprarlifinoi po6orn ni4noni4ae iI nagsi.

,{ucepraqix HarlrlcaHa tpaMorHoro HayKoBorc MoBoro, Ta o$oprranena
niAnoeiAHo Ao icnyro.rux HopMarlrBHrrx 4orcyuenrin, rvrarepian BrrKJraAeHo

rocnigoaHo ra roriuno, yci Heo6xiruri anr po:yrrainnx reKcry reprrainu ra rroH.f,rrf,
posrpnti y [oBHoMy o6cxsi. Po6ora cKJraAaerbc.f, 3 anoraqii ABoMa MoBaM]r, Bcryry,
qornpbox po:4inie, ezcHosriB, cnrrcKy BlrKoprrcraHlrx A)Kepen, Ta AoAarKy.

V ecmyni Arlceprallii r4o6yna.r o6qpyHroBye aKry€rrrbHicru po6orrr ra onncye
iJ saranrHy xapaKTeprrcrrlKy. 3agsa.reHi iuera, :a4aui, o6'eKr, npeAMer ra MeroAa

AocniAxeHnx. CQopMyJIboBaHi eneuesrlr HayKoBoi Hosr,rsHlr ra ocHonni nparruuHi
pe3ynbrarl,I. Posmrrryri ocHoeHi rry6riraqii 3a reMoro 4oc.ni4xennx, a raKo)K

-v-3€BHaqeHO OCOOICTI4I4 BKJTaA 3AOOyBarra B Hr{X.

V nepu,touy posdini rpe.{craBrreHo orJrrA c1"racHux rrrAXoArB g.nfl a*atrisy EEf-
curnanis. B po6ori HaAaHo AeranbHrrfi ourac KJracprqHr4x ra cfracHr,rx uero4ia,
BKJIK)qaloqu crreKrpwtuttpttrt anari:, sefiBrer-neperBopeHHr, aHiuri: enrpouifiHux ra
SparctanrHl4x xapaKreprlcrlrtrc. Cria ei4snauzrlr KopeKTHe nuceitrreHnr npo6nervru

rlouryKy apre$arcis ra neo6xiAnocri ix BrrAaJreHHf,, rrlo e Kpr{TLrqHo Baxilr,rBr4M Ant
rnini.{Ho 4ocronipnoi inrcpuperaqii crnrnaris. OrnsA Hefiporvrepex(eBr.rx niAxode
(CNN, LSTM) Nrs, MoAeJrIoBaHHfl. ra rrporHo3yBaHHr EEf Br{KoHaHo Ha

AocrarHborray pinui ra o6rpyHroBye neo6xi4nocri po:po6rz KoMrrJreKcHoi cucreuz.
V dpyeotwy posdini HaBeAeHo peanisaqiro clrcreMz ananisy ra rrporHo3yBaHHt

EEf-curna-nis Ha ocnosi MareMarr4qHoro MoAeJrroBaHHs ra nefiporvrepe)r(eBoro

ui4xo4y. Clia ni4sna.rurll, Iqo e po6ori onracani oqroeHi erarrr o6po6ru EEf-
curualin, a caMe: ni4roronra nxi4nnx EEf-4aHux, to6y4ona clrcreMu

4u$epeHqialrnzx pinnaHr, aJlroprrrM norrryKy naparraerpie earoeoi rraarpnqi ra
rloA€ulblue BnKopLt craHHs IIux rapaMerpie y LSTM-laepexi. 3anpouonoeaHr,rfi uiaxia
opienronannfi Ha BpaxyBagHrr .racosoi crpyKTypu EEf-curnaly, qo Mae

TIpI4HIII{noBe 3HaqeHHt Anfl ananisy enireucu.rHoi axrrasHocri. Orpevroi yBaru
3acJlyroBye noeAHaHnx 4u$epenqiamnoro qprcJreHufl g LSTM-apxirercryporo, .f,Ke

BzrnflAae [epcneKTrrBHrrM Arfl 3a4aq nporHo3yBaHHf, .

Tpemiil posdin rpncB{qeHo }vIoAeJIK)BaHHro ra nporHo3yBaHHro EEf-crania, n

tKoMy rlporloHy€Tbct BI{KopI4craHHr aAarrrr4BHLlX rr,reroAin H€IJraruTyBaHHt

napaMerpin uo4elefi na ocHosi pealrbHr{x EEf-gannx, Iqo rignoai4ae rplrHrlr{naM
rlepcoHanisosaHoi MeAITIILIHLI. CriA ai4rrairuru, ulo 3arrporroHosaHi MeroAr4

Ao3Bontlorb He JIpIrue ruacu$inyearu crauvt, aJre ir ilporHo3yBaril po3BHToK

enireurnqHoro Ha[aAy.



V uemeepmouy posdini :aayeqeHo pe3yJlbrarrl rIHcJIoBI4x eKcnepuMeHrie upn

ouruMisaqii uaparvrerpin LSTM MoAeJrroBaHH.f, ra rlporno3yBaHHt enineururlHllx

craHie. OrpurvraHi pe3ynbrarrr uigrnep,u)KyKrrb aAeKBarHicrr pospo6neHrax uoAelefi

ra rrepcrrerrusHicrb 3arrporoHoBaHoro ni4xo.4y rlprl po3po6rli cllcreM paHHboro

nolepeAxeHrrr enirerrulruHux nanaAis ra aBToMaru3oBaHoro uonitopnury
HeBponoriqnux ctanis.

y 6ucHo6Kctx y3ararrbHeHo pe3yJrbrarrl BrIKoHaHoro AocriAxenns ra
cSopuylboBaHo ocnoeld nayroni rroJroxeHHt, Iqo BrlHoctrbc .Ha 3axllcr.

Haynona rroBrrgHa rroJrormeHb, nncnonrcin ra percoMenlaqifio

cQopuynboBaH[x y 4ncepraqii'. Hayrcona HoB]r3Ha orprrMaHl{x pesynrtarin

o6yrvronneHa TeopeTuqHLrM y3ar€rrrbHeHrrtrM i nosuNa piruennxrvr Ba)IsIVBorO HayKoBoIo

3aBAaHH{ uiAsuqeHHr rKocri o6po6rcz eneKTpoenqeQanorpa$ivnnx curna-iris ta
firraoeipnocri rpolHo3yBaHHr euireurzrrHux sllnaArcie. V Arlceprallifinifi po6ori

orpurvraHi raxi ocnonui nayroeo o6lpynrosaHi pe3yJlbrarrl:

1. Po:po6ra inrerponanoi crrcreMrr AiarnocruKll Ta uporHo3yBaHHs enileucii
Ha ocHosi [oeAHaHrrf, MareMararrHoro MoAenIoBaHHt nefiponnoi Aunanrirra ra
nefiponnoi rr,repexi.

2. MeroA i4eHrnQiraqii rapaMerpis NaarervrarnlHoi rraoAeli Ha ocHoBi Aanux

eneKTpoeqe$alorparrau ra ix aAarrrlrBHe H€uIaruTyBaHHt B sarexHocri eil
inarsilyanbHrlx nefipo$isionoriqHl,Ix xapalcrepucrtlK naqienra.

3. Po:po6ra ri6pu4noi apxirercrypu nefiponnoi ir,repexi s NdexanisNaoNd yBarn

Ar.s aBToMarlctroi noranieaqii eninenrr{rrHoro $orqycy ta intepnpetaqii pesynrtarie

rurrflxoM aHanisy rpaeKTopifi y {asoBoMy npocropi cLIcreMH.

[panrn.ura qinnicru orprrMaHlrx pesynrratin rroJltrae y crnopeHni

KoMrrJreKcHoro [porpaMHo-anaparHoro piureHHf, Ant aBToMarugosaHoi giarHocrurul

ra rporHo3yBaHrrf, enireucii.
Cryninr o6rpynronanocri HayKoBnx rroJrolrenb, s[cHonlcie i

peKoMenAaqifi , cQopuy.nboBaHlrx y Arlceprauii'.
OcHosHi nayroni pe3ynbraru 4ucepraqii 6asyrorucr Ha reoperl{tlHl,Ix

AocniAxerrHsx MeroAie 6araropinnesoi o6po6rua cnrnarin eneKTpoeHqeQarorparvl,t
..-

Ta lX €ilpOOaIIlr Ha peaJIbHI{X KJnHIqHItX AaHIltX.

O6qpynroeaHicm HayKoBrrx rroJro)r(eHb, eucHoslcie i perouenAarlift, sri
naseAeHi B AzceprarlifiHifi po6ori Innina O. A., sa6esueuyerbct apry\deHToBaHoro

nocrauoBKoro ueua fi 3aAarr 4ocni4xenna, rroBHorolo QopvryrroBaHHs yMoB Ta

o6uexenr rtpu npone4enHi AocniAxenr ra 3acrocyBaHrrfl pe:yrrraria,
BI{KopI4craHHtM cyqacHoro MareMarrrrrHoro ailapary Ta rcortr'totepnoro

MoAeJrrcBaHHA) perouen4aqifi ilIoAo BnpoBaAXeHHf, pospo6nennx arropuruie
rnacra{irarlii ra rporHo3yBaHrrfl euireucifi y MeArIHi cncreuz.

IlonHora BnKJraAeHHq HayKoBnx i npurc.naAHrrx p$yJrbrarin gucepraqii n
ony6.nircoBaHux rrparlflx. OcnosHi nayroni roJro)r(eHrrfl, BrrcHosrn i percouen4aqii,

rxi cSoprraynrosaHi B AuceprarlifiHifi po6ori, Aocrarnbo rIoBHo aigo6paxeHi B



uy$nixaqixx s4o6yBarra i upofirunn aupo6aqiro sa rvrixHapo4ul{x HayKoeo-rexHi'ruzx

roH$eperuliflx. Pesylrrarn HayKoBLrx AocniAxenr ni4o6paxeHo B qorr4pbox crarrtx,
BXOAf,Tb AO MIXGapOAHOT HayKoMerpuqHoi 6 asu AankrxoAHa 3 flKI4X y BIIAaHH'X, IIIO BXOAf,Tb AO MlXffiapO/qHOr HayK()Mgrpr4{frur u'&sn Aann)r

Scopus, a rpu - y HayKoalx QaroBrrx BLrAaHnrx YnpaiHu Kareropii B, a raKolr

ony6nixoBaHo 7 res AouosiAefi MixnapoAHl4x HayKoBI{x ronQeperuifi. Ocoducrnfi.

BHecoK s4o6ynaua n ycix uy6niraqisx e icrornirvr.

3aynaxceHHfl:
1. Po6ora npofiuna Aocrarrrifi pirenr anpo6aqii Ha uiNnapoAHLIX HayKoBo-

rexHi.{Hnx ron$epeHqiax, ane sci ronsepenqii opranisosaHi s Naicri ,,{ninpo, Bapro

6yro po3rul,rpl,rrrl reorpa@iro.

2. B repuroMy posaini Aeranrnuft orJrtA B rryHKTax I.2.t CtoxacrlrrHi

4u$epenqianrni pianxnnx , 1.2.2 @parramnufi ra eHrpouifinnfi ananis, 1 .3. 1

Befisrer-neperBop::"" Mo)KHa cyrreBo cKoporrlTrr, TaK sK B rroAallbruoIr,ry qi

MeTOAT{ B Ar{CepTaIIU He 3aCTOCOByrOTbCt.

3. B PosAirax 2 ra 3 sycrpiv€rrorscr eJreMeHrLI orntAy. Bapro 6yno qirro

siAAirurr orrltA eiAoNdI,Ix NaeroAis ni4 pospo6or s4o6yBarla.

4. fitn ni4rnepA)KeHHr rofo, qo nci pe3yJlbrarrI Arlceprallifinoi po6oru

ouy6nironaui, B BLrcHoBKax ro KoxffioMy pos4iny Bapro 6yno BKa3arpI po6oru

r4o6ynaua, B f,Krlx orry6lironani rvrarepianla Aanoro posginy.

5. Y po6ori neAocrarHbo Aer€urbHo sllcsirreHo rluraHrrfl rniHiqnoi sariaaqii
po:po6reHoi cucreMrr Ha He3ane)Knrax nu6iprax naqienris a pi:HI,rivru Sopvrarvrul

enlJIellcll.
6. florpe6yrorr 6inrm AeraJrbHoro orurcy qacoei xapaKrepllcrllKrl

nporHo3yBaHHr (:a rrufi inrepaan Ao HarraAy crlcreMa 3AarHa fioro uepe46auutn).

7. Eaxano 6yno Haquwr xapaKTeprrcrrrKlr pospo6neHoro nporpaMnoro

sa6esueqeHHrr, rqo e npaKuruHoro qinnicrlo Allcepmqii, o{peMLIM ui4pos4iloM, a

KOArr [porpaM HaBecTI/t n,{o4arxy.
8. B po6ori sycrpiuarorbct He3Harlni rexniqni nouunKv\ a caMe:

- s AHoraqisx ra Bcryui nponyueHo orrr4c arr,ricry qerBeproro poe4iny;

- Anoraqii ne BKJrrcrrarorbcr B 3araJrbHllfi uepenir ctopinoK, ToMy 3rvricr

rroBuHeH [Ioql4HaTuct 3 Apyrol cToprHKI4;

- Cuprcorc cKopoqeHb HaAaerbcx r anQarirnorvry roptAlry;

- po3ruri$poera enevrenria Sopuyn, rKa noql,lHaerbc.fl 3 cJroBa Ae noBI4HHa

rrttcarvrc . 6eg a6gaqHoro ni4cryuy;

- Ha3Ba ra6luqi rrl{rlrerbc.f, nepeA ra6nuqero;

- Ha AerKr,{x pncyuKax rercrosi rro3HaqeHHf, MeHIIri rr,rinirraanbHo-Aorlycrl{MLlx,

He Ha ncix rpaQirax e no3HaqeHHt KoopAlrHarHlftx ocefr.

3asHaqeHi sayeaxeHHf, He sN,riHrorors 3araJlbHoro no3urrlBnoro BptDKeHHt BIA

po6orn, BoHrr He BJrrrBarorb Ha ii nayrconi ra nparrrauni pesyJlbrarll i rvroxyrr 6yru
BpaxoBaHi uplr noA€ulbllrnx AocliAx(el{Htx.



)

Bucnonorc. Bpaxoeyrouu Bce cKa3aHe Brrlqe, BBa)I(aro gllceptaqiro Inrina

OnercaH4pa AH4pifionrua 3a reMolo <<3acrocyBaHHt nefiporuepe)KeBoro

Mo,qeJrroBaH1fl. Nrfl. Aiarnocruru enilencii 3a prlrMaMu ereKrpoenqeQanorparro>

3aBeprxeHoro HayKoBo-.uocniAnoro po6ororo, flKa rvricrum HayKoBo-o6qpynroaani

pe3ynbTaTvr, ]Mae HayKoBy HoBLr3Hy TA AAe nepCneICTlIBIft IIOAaIIbIIIUX AOCliAXenS.

Tervra AocniAxeHns eiAnoni4ae cneqiamnocri 113 <fIpuKJIaAHa MareMarl4Ka>).

3a sNdicroivr, aKTyanbuicto, cryrreHeM HoBlI3HLt, o6lpynronanicrro, HayKoBoK)

Ta npaKTurrHoro sHa.{ENdicrro oAepxanlrx pesynrrarin 4ucepraqifina po6ora

siAnoeiAae Br{MoraM nynrrin 6-9 <flopr4ry rprcyAx(eHHt cryneHt AoKropa

Siroco$ii Ta cKacyBaHHs piurennx paronoi cnerliarisoeanoi e.reHoi PaAu 3aKrIaAy

szuloi oceiru, nayroeoi ycraHoBlr npo npucyA)KeHHt cryneHf, AoKropa Qiloco(pii>>,

3arBepA)KeHoro flocranosoro Ka6iHery Minictpin Vrpainn r;il 12 ci'rHr 2022 P., J\b

44, a if aBTop, Inrin Olexcan4p An4pifioeuu 3acnyroBye Ha npncyAlceHuf,

HayKoBor"o cryreHs AoKropa $inoco$ii 3a cueqialrsicrro 113 <flpurcna4na

MATCMATIIKA>.

O$iqifinufi onoHenr,

AoKrop rexni.IHux HayK, upo$ecop
rca$egpa rcoMn'Iotepnoi inxeHepii ra

Anaronift IOBOPO3HIOK

rrporpaMyBaHHt HaqionanbHoro

rexni.rHoro yniaepcr.rrery <<Xaprincmrafi
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