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Cyuacnrfi po3BHToK inifopruraqifinnx rexHoJlorifi xapaxrepl,I3y€rbcr{ aKrI{BHHM
y[poBaAxeHHrM ueroAir MareMarl{quoro MoAenrcBaHHr, qu$ponoi o6po6xu cnruarir,
iHrerexryturbHoro aHarisy AaHr{x ra Irporpaunoi iuNeuepii y crpepy 6ioue4uqsux
AocriAxesr. OAnuu i: Hafi6irbrll cKrlaAnux i BoAHor{ac rrepcneKTI{BHHx nanpxnair e

auanis MynbruMoAaJrbnr.rx 6iocurnarin, uo Aae 3Mory nepefitn nia igonronauoro
BuBqeHH{ oKpeM}rx $isionoriunnx npoqecin Ao inrerporauoro oqinronanna
fryurqioxaJrbHoro craHy JrroAlIHI,I Ha ocHoBi pi:nopi.{Hux Axepen AaHIlrx. Y qrorray
KoHTeKcri oco6nunoi arrya.uurocti Ha6ynatorr saraqi auari:y rornitusHo-Moropuux
cnrHarin, 3o{peMa rpu AocniAxensi TpeMopy ra isunx MoropHux rlopyrlreHb
HeBponori.rHoro rroxoAxeHHf, .

Arryamuicm Aracepraqifinoi po6onr Eiqara A. C. 3yMoBnena neo6xignicuo
po:po6reHu, MeroAis ra [porpaMuux:aco6iB Mynbrl{MoA€ulbHoro anariay noruiruBHo-
Moropurx cr{ruil[ie Ars o6'erruenoi oqinrur ra rnacraSirallii Moropu[rx nopylueHb I{a
ocuoni inrerponanoi o6po6xr enerrpoenqefi anorpa$ i.rr r4x ra rpa$ orvroropHux AaHHx.
Y ncryui Auceprarlii neperoHJllltBo tloKa3aHo, IrIo rpaAnllifiui uiAxoAu xo ouistoBagHs
TpeMopy qacro crrup€rrorbcs Ha xriuiqni IrrKaJIE, trKI{M [pI{TaMaHua naixercfleprHa
rapiarunuicru, roAi src uasnsi qu$poni piIueHHa rlepeBaxHo opientoraHi a6o na
MoHoMoAauuuaft anaris EEf-cumanir, a6o na i:onrosane Aocni,{xeHHfl Moropul{x
xapaKTeprlcrr,rK 6es Harexnoi Sopuani:aqii .Iacoroi r:aenao.{ii IvIix xortrir:Hsnuuu i
MoropHr{M}r KoMnorrenTaMrr. Canae roMy HayKoBo-[p[IKJIaAHe 3aBAaHHf, crBopeHHs
lporpaMHo opieutoBaHnx uer:oAir inrerporauoro anari3y raKI,Ix AaHlrx ra nporparvrnoi
apxirercrypn ix naymrr{MoA€rrrbnoi o6po6Kr/t € cBoeqacHl4M i o6rpyutoBaHrM.

Baxruno raKox, ruo Ar.rcepraqifiue Aocni.qxeHns 6esnocepegubo iloB'fl3aue 3

HayKoBoro reMaruKoro xa$egpr.r uporpaunoi inxeuepii Tepnonilrcrroro
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HarlioHanbHoro rexHiqHoro yHiBepcl,Irery irraeni IsaHa flymox, Ae nocniAosHo
po3BrrBarorbcf, AocriAxenns n rarry:i €IJrroprITMi'rHoi o6po6ru cKJIaAHLIx curnzurin,
MoAeJrroBaHHfl xornirunHo-MoropHlrx npoqecia i uo6y4onu [porpaMHl{x cllcreM
anarisy Aalkrx. y po6ori HaBeAeHo 3n'sgoK 4Iacepraqii s raQe4p€IJIbHTIMU

AocriAxeHH.f,MLI, uon'qgannlrn is qusponuM anarigoM MrlMoBinrnt'rx PIxiB, TpeMopy ra
iurerpaqiero rpa$oMoropHux i enerrpoenqetfanorpa$i'*rnx curHELIIir. I{e csiA'{Em
rrpo cncrevtrzfi xapaKTep AocuiAxenna ra fioro HzulexHe uicqe B aKry€IJIbHoMy

HayKoBoMy nauprrvri.
Teua ,{I4ceprallifinoi po6orr,r rloBHoro rraiporo ai4uori4ae ocsirnro-nayrorifi

uporparvri <<Inxenepix rporpaMHoro ga6egueqeHHfl) Tperboro pinnx nulqoi ocriul
TepuoninbcbKoro naqionalbHoro texni'ruoro yuinepcrlTery ivreni IsaHa flymox.

Orxe, TeMa Arlceprallifinoi po6orz e 6esyrvronuo aKTy€IJIbHorc, Mae BaroMe

HayKoBe ra TIpLIKJIaAHe 3HaqeHnfl, ni,4uoai4ae c) {acHuM tenAeuqisM po3BrITKy

rporpaMHoi isxenepii, anani3y AaHrIx ra qu$poBl/rx MeALrtIHlIx rexHonorifi.

2. Hayr<oBa HoBIr3Ha pe3yJrrrarin Allceprallifinoi po6orn

OurosHi uayxoni pe3ynbraru Auceprallifinoi po6otn otpnrrtaui aBropoM
cauoctifi Ho ra xapaKTepl{3yrorbcf, HayKoBoIo HoBLI3Horo

,{o pesylrrarin, Iqo Marorb HayKoBy HoBLI3rry, H€lJlexarb:

- Brreprue pospo6neno apxirercrypunfi ui.qxia 4o no6y,uoBll rporpaMHlrx cllcreM
MyJrbmMoA€IrIbHoro ananisy rornimsHo-MoropHl{x curualia, sxuit pealisorauo
rrrJrf,xoM poe,qirenHs rlpoqecin s6opy, cl{Hxponisaqii, o6po6ru ra anarisy Aau}rx y
suruAi MoAyJIbHoi nporpananoi crpyKrypl{, lqo sa6esuequJlo nigraoprosaHicrr
eKcrrepuMeurin, TpacoBaHicrr o6'rucJleHb ra Maclrrra6osaHicm o6po6xu Aarr:zx;

Brleprue poepo6leuo MoAeJIB B3aeMo3B'sgr<y r"rix EEf-cumaJIaMLI Ta

rpaiporr,roropHl{M rIoK€BHI{KoM AR, flKa 6asyerrcx Ha nuropncmHui Kpoc-
ropemqifiuoro auani:y 3 ypaxyBaHH.f,M rIacoBLIx scyrin, qo AaJIo 3Mory ga6esuequrl'I

SoprraanisoBaHe rcilmicne oqinronaHns xornirLIBHo-Moropnoi nsaelvloAii Ta BpaxyBaHH-f,
qaconoi y3roAxeHocr:i rr,rix HefipoQisioloriqnolo aKrLIBHicrto i trtoropunMll [porBaM[;

Brreprue 3arlporloHoBaHo inrerpalrny cleKTpuulbHy MerpllKy inAexc
cunycoi4anrnocri, st<uir. Bu3Haqaerbc, Ha ocHosi ananisy crleKTpuulbHltx

xapaKreprlrcrl4K cllrHaJq/, qo AaJIo 3MOry rinrricno oqinrosaru crpyKrypHy
opranieaqirc rpervropy ra cryninb peryJlrpuocri fioro ocqramqifi;

- Ha6y.nu rloAaJrbrrroro po3BrITKy MeroAu auanisy rpaQouoropHux cunralin,
sri pearieonano IrIJIflxoM BlIKopI,IcraHH-f, cuipalrnux rpaerropifi, rIoKa3HI{Ka

pa4ianruoro niAxruIeHHrI AR ra qacrorHoro anarisy y roeAuanui s EEf-.qaHlIMI{, ulo
Aano 3Mory uiAszlqurz in$opnrarunuicrr o3HaK AIrfl oqiHrosaHH-f, uotopuoi
aKruBHocri ra crBoprrrl{ ocHoBy AJII BAocKoHEIJIeHHT rraerogin rnacu$ixaqii rpeuopy;

Aicrarn uoAa.rrnuurfi po3BrrroK alropurruiuui ra rporpaMHi gaco6u

cnuxpouisaqii, crleKrpiulbHoro ra Kopenqqifinoro analisy MyJIbrI{MoA€IIIbHI'rx EEI' i
rpaQovroropHllrx Lalkrx, sxi pealieorano y nurusAi Python-Qpefirranopry s API-
inrepQeficoM, IrIo sa6esue.rulo inrerpaqiro ananirz'{Hl{x MeroAiB y €AuHy [porpaMHy
cucreMy ra uiAsllqluro e$er<rurnicrr ik nparrurlHoro 3acrocyBaHHf,.

Tarzir,r rIHHoM, HayKoBa HoBu3Ha Al{ceprallifinoi po6orn e AocrarHbo
rrepeKoHJILIBoIo, Mae KoMlnexcnnfi xapaKTep i su.f,nnflerbcs xK y poapo6leuni HoBHx
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MoAeJrefi Ta MerpuK, raK i n no6y4oni rporpaMHIEx saco6is Ars ix uparruuuoi
pe€In13al{l1

3. IIpa xrrqua rlinnicrn oAeplr(aHl{x p$yJr rrarin

flparruune 3HarIeHHfl pesylsrarin AoctiAxenns rloJxf,rae y ctnopenni
nporpaMHoi unarQopMu MynbrllMoAitrlbHoro anani:y xornitlrsHo-MoropHrlx cllrHalir,
il<a sa6e3rreqye cunxponisosaHrfi s6ip, o6po6xy, anadg i aisyalisauilo EEf- m
rpa$orraoropHr{x AaHr{x i rvroxe 6yr BrlKoplacraHa B 3aAaqax qra@ponoi MeAIaqHoi

4iarnocurrr,r, AocdAnullbKoro analisy 6iocurnarin, a raKox y ctlcreMax
4ucraHqifinoro rvroniropraHry. y po6ori rloKa3aHo, Ir1o pospo6leni alropntrvri'rHi ta
lporpaMHi piruenufl Moxyrb 3acrocoByBarucb 4na o6'erruBHoro rilrricnoro analiay
TpeMopy, Anfr oqinroeannx sNaiH SyurqionarlbHoro craHy B 4nnarraiqi t AJrr

$opuani:aqii rornirraeHo-N,IoropHrlx B3aeMo3B'-f,gris i Ans inrerpaqii B TeJleMe4nvni
CrICTeMLI.

Oco6nusy [paKruuny qiuuicrr uae re, Iqo 3a[porloHoBaHa c]IcreMa peali:onana
He .,rK igonronanufi AocniAunqrrurfi aJlropurM, a .flK rrao4ylruufi nporparvtrui
Qpefirvreoprc is API-4ocryrIoM Ao Qynrqifi analisy ra MoxJlusicfio JIoKaJIbHoro a6o
xMapHoro po3ropraHnr. I-\e po3lrruproe cQepy 3acrocyBauH{ pe3yJlrtatir, ocxinrrl'r Aae
3MOry Br{KOp}rCTOByBarr{ Orpervri anariru.rui rvro.{yni f,K cKJraAosi 6iJlbml4x MeAHqHLIX

inQoprr,raqifinrx cucreM, a raKox aa6esue.rye rIoBTopHe BLIKopI{craHH.f, pospo6leulrx
KoMrroHeHrir y HoBLIx rp[KJIaAHI{x clleHapixx. 3auporlouoBaHa xMapHa apxirerrypa,
pearisonana sa cloud-native ra serverless-riAxoAaMl{, AoAarKoBo ni4cumoe [paKTuqHe
3HaqeHH, po6orra, ocrinrrn opienrye crlcreMy Ha uacruta6oaaHicrr, KoHTpoJIb

Aocryry Ao AaHI{x ra ui4rpaMKy reJIeMeAIrqHkIx cqenapiin BrIKopI{craHHs'.
flpaxru.rHa qiuuicrb rroJr.f,rae raKox y roMy, Iqo p*yJrbrarl{ po6oru Moxyrb

6yr Br4Kopr{crani pospo6nnrauu MeAI,TTIHI/Ix in$opuaqifiuux cl{creM, AocliAuuKaM[ B

ra-rysi auanisy 6iocuruaria i Saxinuf,Ml4, xri upaqrororb HaA 3aAarIaMI,I BH-flBJIeHH{ ra
uoniropznry MoropHnx ropyrreHb. 3aupououoBaHa apximrypa Aae 3Mory
po3rxrprcBarr{ Qyuxqiona-irrsicrr crlcreMl{ 6eg sN,IiHu 6asonoi lorixn o6po6xu,
3oKpeMa rrrJrrxoM AoAaBaHHTI HoBI{x Merp}IK, aJlropurMie N,IautuHHoro HasqauHf, a6o
HoBr{x ruuin cencopie, Iqo crBoploe Qyn4arvreur Alrfl, rloAuulblrroro [pI,IKJIaAHoro
po3B14rKy.

4. IlosHora BrrICraAeHHfl pe3yJrbraris locliAxceHHfl y HayKoBnx ny6.rrinaqisx

Ourosui uayroni pe3ynbrarll Al,Iceprallifilroro AocriAxeHus Eiqara A.C.
AocrarHbo roBHo rigo6paNeHi y HayKoBLIx rry6ninaqixx aBropa. Y .4ncepraqii
3a3HaqeHo, rro 3a reMolo po6orn orry6riroBaHo 10 uayxoBl4x rIpaIIb, cepeA flKlnr
1 crams y BrrAaHHi, r{o iugercyerbcfl, y uixuapo4nifi nayrcoMerpuqHiir 6asi Scopus,
5 crarefi y HayKoBzx SaxoBI4x BI{AaHnrx Yrpaihu rareropii B m 4 ny6nixallii y
rraarepianax rvrixuapoAHlrx HayKoBkTx ron$epeuqifi. Tara ny6nircaqitma at<ruBHictr
oxorJrroe ocuosui erarrvr AocriAxennx i cniA.Iutr rlpo AocrarHlo anpo6aqiro
pe3yJrbrarin y uayrcoBoMy cepe4onuqi.

Orry6nironani upaqi ai4o6paNax)rb Krto.rosi IroJIoxeHHfl Al{ceprallifiuoi
po6oru. t{e Aae ui4crarIE crBepAxyBarv:, qo pe3ynbrarrl 4ncepraqii He JI}IrIe
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orpr{JrrcAHeHi, a fi roriqHo po3ropnyri y ny6liraqisx siAuoni4no Ao crpyKTypu can'roi
po6orn.

Marepiarrl Arlcepraqii aupo6osaHo ua rraixHapo,qHl{x HayKoBI{x ronSepenqixx,
.qe o6roBoproB€Ilrrlcf, .aK €IJlropurMi.rrri acueKTu aH€L[iey nrynrrnMoAtLJlbHl{x curHalin,
rar i rrr{TaHHfl apxircrcrypu rporpaMnoi cucreuu. BuxoprlcraHH.f, y po6ori peynrtarir
inruux arropin s.qificHeHo 3 HaJIexHLIMu uocpIJIaHHflMv\ Iqo 3a3HaqeHo B 4ucepmqii, a
lrrasrluufi. Kopryc rry6niraqifi y qilorvry siAuosiAae BuMoraM Ao gucepmqifi Ha

s4o6ymx cryrleH, AoKropa Sinoco$ii.
flopyurenr upunqnuin araAelvriqnoi 4o6pouecHocti, 3oKpeMa Sartin

araAervriqHoro ulariary, Sa6pnraqii a6o Qalrcu@ixaqii HayKoBlIx pesynrtaria, y
Ar{ceprall ifirriir po6ori He BcraHoBneHo.

5. CryuiHr o6rpyHrosaHocri Ta qocronipnicrs cQoptuy"uboBaHlrx
Arrceprarlii uayrco nux rloJroxeHb, BI{cHosxiB i percorvreuaaqifi

B

Hayrconi rIoJIoxeHH.f,, BucHoBKlI Ta perorraen4aqii, cQoprraylrosaui y
Arrceprarliftnifi po6ori Eiqara [\. C., e AocrarHro o6rpyHroBaHI{M}I ra Aocronipnnrvrlr.
O6rpynronauicm orp[MaHLIx pesynrraria sa6eaueuyerbcf, TI{M, Iqo AocliANenns
6asyemcx Ha rloeAHanni cyracHltx rraero4in qn$ponoi o6po6rz curualin, qacrorHoro
ra Kopenf,qifinoro auaniay, MareMarllqHoro MoAeJIroBaHH.f, i uporparrauoi pealisallii
anarirraqHrx rpolleAyp. Aarop uocriAoeHo rlepexoAurb sil ananioy upe4naeruoi
o6nacri Ta BTIf,BJIeHH.,I o6uexenr icuyrovux uiAxoAis Ao Soprraalisaqii BJIacHIlrx

uo4erefi, no6yAonIE €IrlroprlrMin, upoerryBaHHfl rrporpaMHoi apximrypIE fi uoAalruoi
eKcrreprlrMeHTElJrbHoi uepeniprz. Tar<a lorira AocniAxeHH.f, e MeToAutIHo KopeKTHorc.

,{ocroripnicrr orpuMaH}Ix pesynrrarie uigrnepAxyerbc.f, npoBeAeHolo
eKcrrepr4MeHr€IrlbHoro aupo6aqiero Ha peaJlbHllx auoniruigoBaHlax sa1ltkrcax.-

nopinnxrbHLlM aHarisoM SynrIIioHuuIbHLIx cranis Ao ra nic[s Saprraaronori'rHoi
uo4ynxqii, 4ocnigxeHrurM ropenxqifisux 3aJlexHocrcfi rraix EEf-Aauulau i AR, a
TaKox na;ri4aqiero 3arIporIoHoBaHIiIx rvroAerefi i alropntnaie. Y .ru'lceprallii uorasano,
qo Br.rKopr{cra1Hfl. Kpoc-Kopensuifiuoro ananiay ra in4ercy cunycoigalrsocri
aa6eaueuye uiAnuulennx roqnocri ruacuQir<aqii TpeMopy ra o6'errusHoro
uoniropuury srrain rpeMopHoi axrueHocri. OrNe, B[cHoBxu po6ou4 c[]IparcTbc.fl He

Jrrr[re Ha reoperu.rHi nriprynannfl, afi na pesynbrar]I npaKTurlHoi nepenipxu. ')

Baxrnno, rqo n po6ori Aer€IJIbHo BrBHaqeHo Mery, 3aBAaHHs, o6'eKT, rlpeAMer

AocniAxenns i MeroAI{, qo 3acrocoByBu}Jlrlcs. Anfl. Aoc;rrHeHHf, rlocrasreuoi Meru.
Hayroni rroJroxeHHrl Ta BpIcHoBKII BlIrIJIrIBarorb ig orpllMaHux pesylrtarin,
B3aeMoy3ro.{xeni naiN co6oro i ropecroHAylorr sr si guicrou oKpeMI4x pos4irin, mr i
3 y3aranbHrolorll4Mlt BrIcHoBKaMlI 4zcepraqii. I{e Aae uiAcrasu oqiHuru cryuinr
o6lpyurosaHocri ocHoBHlIx rloJloxeHb {K H€IJIexuufi .

6. Oqiurca rnicry gucepraqii

,{ucepraqifiua po6ora e 3aBepIIreHI{M HayKoBI{M AocliAxeHH.f,M, IrIo cKnaAaerbcfl
ei ncryuy, qorrpbox poe4iriB, BI4cHoBrin, curacKy BI{KoptIcraHkIx Axepen ra AoAarxis.
Crpyrrypa po6oru e rori.{Holo ra siAuoriAae rIocraBJIeHI{M y 4ocli4Nenui sangaHHf,M.
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y Bcryri o6lpyHtoBaHo arryamnicu reMu, Br3HarIeHo Mery i sau4aunx
4ocri,4xennx, o6'exr i upe4rvrer 4ocri4xeuHrl, cQoptrylboBaHo HayKoBy HoBIlt3Hy,
rpaKrlrqHe 3HarreHH, orpl{MaHLTx pe3ynbtatin, HaBeAeHo Aani rtpo aupo6aqirc Ta
ny6niraqii anropa.

Y uepruorvry pos4i"rri nponeAeHo anaris c1nracHllx AocniAxenr i uporpaMHlltx
cucreM y ranysi MyJlbruMoAuulbHoro ananisy xornitnsHo-MoropHux czrnanin.
Anropou po3ruIrHyro oco6rzsocri rornirusHux i uotopHux curnarie y 3aAaqax
auanisy rpeMopy, upoanali3oBaHo cyrauri sacolu peecrparlii EEf i rpa(porraoropHoi
amunHocri, MeroArI qacrorHoro ra ropenxqifinoro analisy, a raKox icnyroui
in$oprr,raqifini rexnororii y rvreAu.rHifi ,{iarnocrnqi. Ha ocnoei Itrboro anali:y
csoprvrynboBaHo HayKoBe 3aBAaHH.rI AocriAxeHns. PosAir suronye BaxJII{ny Qyurqiro
reoperuqHoro ra rrprrKnaAHoro o6lpynryBaHrul rloAarlblrlrrx poepo6orc.

flpyrnfi posgi.ir rrpl{cBf,qeao MareMaruqHuM MoAeJIf,M Ta €IIIropI{TMiqnuu
MeroAaM ananiay MyJIbrkTMoAuIJIbHLtx cr,rrnanie. Y nrorvry $oprvranisoBaHo uoragnur AR
sr rimrcicHy xapaKrepucrrKy MoropHoro ropyrueHHrl, pospo6leHo MeroAr Iqpoc-
ropenxqifiuoro auanisy uix czrn€IJIaMI{ EEf i rpaiporr,roropnoi aKrLIBHocri, a rarox
BBeAeHo inAerc cuuycoi4anrnocri ,K HoBy AiaruocruqHy Merpuxy. Caue qefi poa,qin
uicrurr ocnosHxfi TeoperLTqnufi sHecoK aBTopa, ocxilrKl{ Tyr 3arlporloHosaHo Hosi
cuoco6u xinrxicnoro orucy r<ornirusHo-Moropnoi rsaeuo4ii.

Y rperroMy po34i.iri npeAcraBneHo' apxirexrypy rporpaMsoi nnar$oprvrn m
SpefiunopKy Mynbrr{MoA€trlbHoro ananisy KoruiruaHo-MoropHux c[rHaris. Anropotvt
pospo6neno Mo.qynbHy crpyKrypy clIcreMLI a6opy, cznxpouisaqii, o6po6ru ra
aisyarisaqii AaHLIx, peanisorany y rnmgAi Python-Qpefilanopry 3 AocryroM Ao

Synrqifi ananisy qepe3 API m uoxrr,rnicrro JIoK€uIbHoro a6o xrraapHoro po3ropraHHr.
3na.rHoro [epeBaroro rlboro pos4irry e r€, Iqo eiH [epeKoHJIIltBo AeMoHcrpye
siAuosiAHicrr po6oru cneqianrnocri <<IuNenepix rporpaMHoro sa6esue'reHHs>,
ocrimxrn yBara upl,r4ineua He JIrIrue ananirraqHuM MeroAaM, a fi iuNenepHI,IM acrreKTaM

rvro.4ymnocri, uacruta6oeanocri, po3llrvprcsaHocri fi ni4tnoprcsaHocti uporpauuoi
cucTeMrl.

Y .rerneproMy porgi.rri HaBeAeHo pe3yJlbrarl,I eKcrleplaMeHraJlbuoi uepenipru
3arrporroHoBaHr{x MeroAis i uporparr,rHrx 3aco6is. PogrrfHyro MeroAuKy anpo6aqii na
pezrJrbHr{x AaHr{x, nopinurratrufi. aHaris (pyurqionilrlbHl4x cranie, sariAallirc naoAelefi i
irJrropurMin, a rarox sicrasreHHf, orpl,IMaHux pe3yJlbraris is icuytounrrau niAxoAauu.
PosAir ruae BaxJILIBe 3HaqeHH.,I, ocrilrrr gacsiAqye rpuKraAHy pe3yJlbrarnnsictr
3arporroHosaHoi infioprvraqifinoi rexnolorii.

y BrrcHoBmax y3araJlbueHo ocnonui pe3yJlbrarl,I Aplceprallifinoi po6otx,
cQopuynboBaHo nayrconi ra npaKTuqui uo.tloxeHHtr, orpnrvrani y [poqeci.qocniANeHHfl,
srci rori.rHo Br{rrJr}rBarorb is upone4eHoro auani:y, pospo6neHlrx MoAelefi, alropnrrvrir i
peeymrarin eKcrIeplIMeHr€[JIbHoi uepeaipr<n. BracnosKu e sldicrosHvtMvl)
crpyKTypoBaHI{M[ Ta ni4o6paNalorb Aoc;IrHeHH{ rocraBJlenoi ueru i surouaHHs
3aBAaHb .{ocriAxennq.

Cnucorc BlrKoprcraHrlx AxepeJr uicrram 3Haquy rilrricrr cf{acHl{x HayKoBI{x
rrparlb Bir.rLreH.f,Hrax i aapy6iNnnx anropin, qo csiA.rl{rb npo rpyHroBHe olpaIIrcBaHH{
npe4ueruoi o6racri. ,{xepemua 6aza oxorJlloe po6otu 3 auzurisy 6ioueAuquux
curuarir, eJreKrpoenqeQarorpa$ii, o6po6rr,I qacoBlax px4in, a raKox rpolpaMHllx
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3aco6iB i iu{opnaaqifi nrrx rexnolorifi , Ir1o ui4tnep4Nye Ivrix4ncquulin apwfli xapaKrep

AocuiAxeHHJI Ta fioro BiAnosiAHicm cyracHoMy pinuro po3BI'IrKy HayKlI i rexnirrn.
Y AoAarrcax rroAaHo Aononaixni rraarepiutu, rqo AonoBHIoIorb ocnosH[fi sl'Iict

4ncepraqii, 3oKpeMa Soprraarn i crpyrrypn nxiArux AaHrIx, alropnruiuni onucr
o6.{ucreHH-f, [oK€t3HrIKa AR,'racrorHoro ananisy crarnanis ra MeroAin xpoc-ropemqii,
a raKox inuri rvratepiatw, neo6xi4ui ltrs ni4rropenHfl 3arlpo[oHoBaHrlx uero4in i
rporpaMHr.rx saco6in. HassHicrs AoAarKis uiAsulr1ye rpaKru'rrry qinuictr po6otu ra
sa6eaneuye Kpau{y ni4rnopronaHicrr orpuMaHux pe3ynbraris.

Y qinonay stlict ALTcepraIIii e uocni4onnnu, noriqHo 3aBepIIreHIaN'r i siAnoniAae
reui, ueri ra [ocraBJIeHrIM 3aBAaHHrM Aocli.qxenns.

7. BiluoniAnicrr Alrceprallifiuoi po6oru BI{MoraM MOH Yrpainu

,{racepraqifina po6ora BI{KoHaHa Ha HiulexHoMy HayKoBolly pinni, Iraae loriuny
crpyKrypy ra niAuosiAae BI{MoraM, IrIo Bt4cyBarorbcf, Ao Arceprallifi na sgo6yrrx
cryrleHf, AoKropa QilocoSii. 3a ceoiNd sl,{icrovl BoHa e caMocrifinula po3ropHyrllM
AocniAxeHrrrrM, y ,KoMy 3arlporroHoBaHo posn'x:auul rounlexcHoi HayKoBo-

rpr{KJraAHoi upo6neMr4 Ha ruexi uporpaMHoi inNeHepii, anani:y 4anrax i qnSponoi
MeAUIITIHI,I.

Teuarura, snaicr ra orpuuaui pe3yJlbrarll AocliAxeuns
cueqizurruocri Lzl <<Iuxenepix rpofpaMHoro ga6esue'reHrr$)

1 2 <Iu$opuaqifini rexuonori'u.

ni4uoni4arorr
rany:i 3HaHb

8. 3aynaxeHHfl Ao Alrcepraqii

flopx4 ie garalou BI{coKI,IM HayKoBrIM pinneu BuKoHaHoi 4ucepraqifinoi po6otu,
ii rcoperrrHolo o6lpynrosaHicrrc ra rlpaKruqHolo crp.f,MoBaHicuo, y po6ori MoxHa
siAsHa.ruru orperrai rIoJIoxeHH.fl 4ucrycifiHoro xapaKTepy ra peKoMeHaallifiHi
3ayBa)I(eHHf :

1. 3aupououoBaHa y po6ori MoAynbHa apxirerrypa uporparuuoi cucreMpl
MyJrbrr{MoAtulbHoro ananisy e o6rpynroBaHoro, oAHaK rIrITaHHf, sa6esue'reHH-s ii
uacura6osaHocri Ta e$errueuoro BI,IKoplIcra:a:er o6'r[crIoBaIIbHI{x pecypcin
po3Kplrro HeAocrarHbo Aer€ulsno. Bilrur po3ropruytuir' otruc tiaexanisMir posuo4ily
HaBaHTaxeHH.f, ra o6po6KLI BeJIrIKrx o6csrin 4auIEx ui4auqun 6u isNesepHo-HayKoBy
o6lpyurosaHicm 3 arlp orloHoBarroro pirueunx.

2. y po6ori rpeAcraBJleHo nporparranufi Qpefirranopr ig AocrynoM Ao
anariru.rHzx {ynxqifi qepe3 API, rpore rrkrralns, craHAaprugaqii ssaeMoAii Ndix

KoMrroHeHTaMI{ cucreMll sucsirreHo o6uexeno. gitrirue BI{3HaqeHH{ upunquuin
uo6y4onn iurepQeficin ra Soprraatir o6rvriHy .qaHrMlI crpllf,Jlo 6 uiAsnqeuHlo
y3roAxeHocri ra po3lrrprcsaHocri rporpaMHoi cncreur'r.

3. Ounc rporpaMHoi peali:aqii socepeAxenufi repeBaxHo Ha SynrcqioH€lJlbHl,tx
MOXJTT{BOCT{X CUCTeMIII, rOAi f,K aCTIeKTI{ ga6egne'reHH{ srocri [porpaMHofo
ga6esue.reHHs po3rnf,Hyro HeAocrarHbo. 3orcpeua, AorlilrHo 6yno 6 6inru AeraJIbHo
noAarr{ uiAxoAlr Ao recryBalHfl, rlporpaMHrx MoAyJIir i uepeniprur roperrnocti ixnroi
ssaeNaoAii.
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4. Y po6ori nnropucraHo MynLrrMoAanrni aani (EEf-cI{rHaJIrI m rpaQorvrotopui
cnrlranu), oAHaK rrlitraHHn opranisaqii ix s6epiranna, cnHxponisaqii Ta KepyBaHHfl
xr{TTeBrrM rIrrKJroM AaHLtx po3KprlTo ne nosHicrto. Einuu AeTEIJIbne sxcsitrreHHf, IILX
acuerris ui4nzrquno 6 rrpaKTrrqny IliHnicrr pesynrtarin, oco6nzso B ronrercri
pospo6neHHrr MeArrrrHr.rx iuQopuaqifi nr,rx cucreM.

HaneAeni 3ayBaxeHHrr Marorb peKoMeH,{auifiruwfi xapaKrep i ne 3Hrlxyrcrb
nayronoi HoBrr3Hu ra EpaKTrI.rHoi qinnocti Auceprarliftnoi po6otn.

9. BncnoBKrr:
1. flucepraqifina po6ora Biqara flunrpa Ceprifionvqa Ha reMy <<MeroAn ta

lpolpaMHi saco6u MynbruMoA€IJIbHoro analisy rornitllsHo-MoropHllx currlaflis) e

3aBeprueHoro rnari$ir<aqifinoro HayKoBorc [paIIeIo, y srifi posn'xsauo BaxnklBy
HayKoBo-[paKTkrqny 3aAaqy poapo6reHHrl Mero,qin, anropurr"rin i uporparr,ruIrx saco6is
iurerponanoro aHarlisy enertpoenqeSalorpaSiurutx ra rpa$oruoropul'rx Aarrux Alrfl'
o6' errrasuoi oqiHrra i x.uacnQixaqii MoropHlirx ropyrueHb.

2. 3a reMarrlKoro, stuicroM ra HayKoBuMrr pe3yJlbraraMlr Auceprallifina po6om
siAuosiAae cueqiamuocri 121 <InxeHepix rporpaMHoro sa6eereqeHHo) rarrysi 3HaHb

12 <<InQoprraaqifiHi rexuoloriii>, a raKox y3roAxyerbcfl 3 Merolo, npeAMerHoro
o6racuo, Qorycorvr, KoMrIereHTHocrflMLI Ta nporpaMHuMrl pe3yJlbraraMla HaBqaHH-f,

ocsiruro-nayronoi rporpaMr <<Iuxenepix rporpaMHoro sa6esue'reHHn)
TepnouinbcbKoro HaqionalbHoro texni.rHoro yninepcllTery ilvreni IaaHa flymox.

3. Bnaxaro, ulo gncepraqifiua po6om <Meto4n ra rlporpaMHi gaco6u

MyJrbruMoA€ulbHoro anani:y rorHirusHo-MoropHlrx curHarisD siAuosiAae BI,tMoraM

HaKa3y MiHicrepcrBa ocnirn i nayrn Yrpainu JE40 sia 12.01.2017 p. <IIpo
3arBepAxeHuf, BlIMor Ao oQoprvureuu.r 4ncepraqib> (is :rvrinaruu) ra IloprgKy
rprcyAxeHH{ cryueH, AoKropa @iloco$ii, 3arBepAxeHofo rlocraHoBoro Ka6iHery
Minicrpir Yrpainn }lb44 rli1 12 ci.rHs 2022 p., a ii aBrop, Eiqar ,{rrlzrpo Ceprifionuu,
3acJryroBye Ha uprcyAxeHHrl cryrleHfl AoKropa Qiloco$ii 3a cueqianrHicto
121 <Inxenepix rporpaMHoro sa6esueqeHHn), r€IJIy3b 3HaHb 12 <Iu$oprraaqifini
rexnororii>>.
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KaHAI{AaT TOXHITIHIIIX HayK,,{OIIOHT,

AorIeHr xa$e4pz 6iorexui.rHl4x cl{creM
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