
BI,IC IIOB OK HA)TKOBOIO KEPIBHI4KA

trIoAo iH4uni4yanbHoro rnarry BrrKoHaHHr ocsiflro-HayKoBoi nporparru niArorosrlr

AoKropa SinocoQii ra po6oru HaA Ar.Icepraqiero

3IHOB'€B .{uurpo Bo.noguMrpoBrrl

(IHTEJIEKTYAJIbHI MOIFJII TA IHCTPYMEHTAJIbHI 3ACOBI4
AIArrTr4BHOf O yTIPABJIIHHTI KOHOIfyPAUUIMI4

IIPO|PAMHI4X MIKPOCEPBICIB ).

ulo rroAaerbcflHaa4o6yrrr HayKoBoro cryrlelrf, AoKropa Qiroco$ii s rarryei 3HaHb

12 - InSoprvraqifini rexHoJrorii, sa cneqianrnicrro I22 - Kotvtu'totepni Hayru

3.qo6ynav 3inoe'es ,{nrurpo BonoAzruupoBlltl y 202I poqi BcryrII4B Ao

acuipanrypu (ne.ripnx Soprvra HaBqaHH.rI) sa cueqianrnicrro 122 - <<Koun'rorepni

HayKrlD) y XaprincbKoMy naqionanbHoMy yninepclrrcri irr,reni B.H. Kapasina Ha

ra$eapi MoAerrroBaHHfl cncreM i rexnororifi (s 2024 - raSe4pa iHrererryarrbHllx

nporpaMHlrx crrcreM i rexHonorifi).

Hae.ranrua cKJraAoea in4uni4yanrnoro [Jrarry B]rKoHaHHs ocsirHro-uayronoi

rporpaMr4 ni4roronxu AoKropa SinocoQii 3inoe'eea A. B. 6ym BuKoHaHa BqacHo ra

B noBHoMy o6csgi.

Po6ora naA Auceprarlifinznr AocniAxeHHrM 3inon'ena [.B. po3roq€uacr 3

auanisy c)AracHoro craHy po:po6xn ra cynpoBoAy po3noAinennx rporpaMHr{x clrcreM

(P[IC) s uircpocepniuroro apxirexryporo (MCA). Y pesynmari rpoBeAeHoro anarisy

6yno BcraHoBJreHo, rqo crpirr,me rroIuLrpeHna MCA 3yMoBnroe 3pocraHHs cKnaAHocri

upoqecin ron$irypyBaHHrr, uacrura6yBaHHt ra cyrpoBoAy raKl{x cucreM.

Bylo BLrrBJreHo, rr1o icHyroui incrpyvrenramni saco6u (ronreftueptrcarlrfl,

opKecrparlir, rouSirypaqifini cepeicu) :a6esne.ryrorb Jrlrure qacrKoBe ynpanninna

in$pacryyKTyporc Br{KoHaHHr, rrpore He peanisyrorr uoenoqinHoro

inrenerryurJrbHoro rraexanisrvry aAaIrrI{BHoro ttpuitnxrtn piluenr 3 ypaxyBaHHtM

6araronunripnux rroKiBHLrKin xrocri, pecypcHllx o6nrexenr ra suin yMoB BLIKoHaHruI.
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Ha uiAcrasi llboro spo6neno o6lpynrosanutrr BrrcHoBoK npo Aorlinuricrr

pospo6ru MoAenbHo-TexHoJlori.rHoro incrpyrvrenrapiro aAanruBHoro yupanninnx

roH$irypaqixnau rvrixpocepniurux 3acroc)firKin is nuropvcraHHsNa iHrereKTyarrbHkrx

uero,4in, 3oKpeMa Merory aHanisy rperleAeHrin (Case-Based Reasoning, CBR).

Meroro Azceprallifinoi po6orn e niAnurqeHH.f, srocri upoqecin posrvrirqenns. Ta

cyrpoBoAy posuo4ireHlfx nporpaMHr.rx cprcreM s rr,rirpocepniuroro apxirerryporo

IrrJItxoM uo6y4onn MoAeJrbHo-TexHoJroriqHoro incrpynaenrapiro Nrfl. a4arrruBHoro

ynpanninnr ron$iryparli-flrvrz KoMrroHeHrin rarrx crrcreM.

!5t goctrHeHHt rocraBJleHoi uern 6ytu c$oprvrynroeaHi ra nzpirueni nacryuui

saAa.ri:

1. Brar<onarpr aHaris cfracHux npo6neu pospo6rz ra cynpoBo.ay PIIC s MCA.

2. flponecrz or.rr{A icryrouux iHcrpynaenrarrbHrrx gaco6in ynpanniHna ronQiry-

paqixrvrz uirpocepeicie ra no6y4ynarz ix rnacuQirarliro.

3. Pospo6nru KoHllenryarlbHy MoAeJrb 6araroeur\dipnoro in$opuaqifinoro upo-

cropy 4nx ni4rpilMKr4 upoqecie aAarrlrBHoro ronQirypynannx.

4. 3anpononyBaru iulropzrnri.rHy MoAeJrb aAarrrlrBHoro ynpaBninm ron$irypa-

qi.rrr,ru MCA ua ocnoei MeroAy ananiey npeqe,qenrin.

5. ,{ocni4nru ra nopinnxru pisni MeroALt Br4JryqeHHr nperleAenrin (KNN,

Weighted KNII{, Feature-Based Retrieval, Cluster-Based Retrieval, Indexing &

Hashing).

6. Cnpoer<ryBarLI apxirer<rypy inrererryarrbHoro incrpyrvreHrarrbHoro saco6y

ynpanninnx ron$iryparlislau rvrirqpocepeicin.

7. Peanisynarz rpolpaMHnfi upororrr cLrcreMu aAanrr.rBHoro ynpaeniHHr KoH-

Qirypaqixnrn.

8. llponecrn eKcnepLlMeuranuri AocniAxennr eQerrusHocri 3arrponoHoBanoro

u i4xo4y ra n opinnxrn fi oro 3 €rJrbrepH anuBHuvtn piurennrnru.

Bci szqesa3Ha.reHi 3aBAaHHfl Auceprarlifinoi po6orn s4o6ynaueM, B qilovry,

suroHaHi. Byrut orpnrraaui nacrylni noni nayroni pesynbrcttr4.



3anponoHoBaHo ttlropLrrMrqny MoAeJrb aAarrrLtBHoro ynpauinnx

rcontfirypaqixun rporpaMHnx rvrirpocepnicin, .f,Ka BrrKopLrcro e CBR-nilxil ruls

rorryKy eQerrunHux pirueHr y 6araronrarraipnorrry upo cropi r apauerpin.

Ha ni4vriny si.q icnyro.rzx niAxo4in, uo4eJrb BpaxoBye:

- napaMerpLr rpoAyKrrrBHocri (Response Time),

- IIoKa3HLIKLI Bl4KopLlcraHrrfl pecypcin (CPU, RAM),

- rroKa3Huwr nagitrtrocri (Error Rate),

flpone4euo cLrcreMarlrsaqiro ra re ryBaHHr clrqacHr,rx saco6in yupanninHx

rcon$irypaqixnaz rrairpocepnicin, 3oKpeM Br.rKoHaHo ananig ix QyurqionarrbHr{x
MoxJruBocrefi , o6naexenr ra apxirexrypHr,rx o co6lzno crefi .

O6lpynroBaHo neo6xi4nicrr iHterpaqii inrereKTyrurbHor.o MoAyJUr rrpuirnxrr1_

plrrreHb y cKJraA icHyrovr.rx iuSpacrpyKrypHrx lnarsopu.

Pospo6neHo apxirerrypy ra spo6reHo rporpaMHy pearisaqiro

iHcrpyrr,renranbHoro saco6y aAarITr4BHoro yrpaBninnx rcon$irypaqixrvrv nrirpocepsicin

(AyKM), srzfi eICr .Iae: uoniron ig rpbox naircpocepeicie (auth, product, order);

MoAyJrb npuirntr-rx pinenr Ha ocHoBi CBR; 6asy npeqe4enrin; REST API Ans

inrerpaqii; ne6-inrepQefic uoHiropznry.

flpone4eue eKcrIepI{MeHTaJrbHe Ao niAxenn.fl ui4rnep.qzro lparle3Aarnicrr

crrcreMu ra MoxJlrreicrr ni46opy ron$irypaqii sa qac ( 0,5 c nasiu npn spocranHi

6asz npeqe,qenrin ao 1000 sauucin.

PeanisonaHo ra eKcneprlMeHTarrbHo AocniANeHo ['rrb eapiaurin CBR-naero,qis.

BcrauosleHo, rqo:

- MeroA Indexing & Hashing enaft6itrbrrr ruBr4AKo4irouzna ra Macrrrra6oeaHzru:

_ METOAI,I KNN rA WEightEd KNN MAIOTb BLIIqY IIO-f,CHIOBArriCrr;

- 3acrocyBaHHt CBR Ao3BoJUIe 3MeHrnLrrlr cepe4nifi vac ni4ryny cncreMu Ha

10-22% nopinnxno si crarrrHrrMr4 ronQirypaqi_arvrz.

Hayrona HoBr.r3Ha orprrMaHlrx peynbrarin uorsrae y HacrylHoMy:



Gnepwe: 3a[ponoHoBaHa alropLrrMiqHa MoAenb ) flKa na siaMiHy eia icHyro.rux

ni4xo4in, ga6esne.{ve aAarruBHe ynpanninHx roH$irypa\ituu nporpaMHr{x

MKpocepsicin Ha ocrroni nnxopracrannf, uero4in anani:y upeqe4enrin ra

Iqo Ao3Bolxe ui4ezrqurrLr sKicrr npoqecin

posnaiqeHHflTa cynpoBoAy upolpaMHrrx cucreM g MCA;

: MeTOII{ BI43HarIeHHt SrcOCri rpoqecy
ylpanninnx roHSirypaIIi-aNaLI uir<pocepnicis uurflxola BpaxyBaHHr rK crarkrqHprx rar i
AuHaMlrIHzx nor<agnzr<ie -f,rocri ix QynrqiouyBaHHr is 3a rocyBaHHf,M na6opy

ydocrcouaneuo:

rvrircpocepnicauu ga paxyHor< iHrerpauii

lHcrpyMeHT€trlbHr4x saco6is is sacrocyBaHHrM 6lory aAalrr4BHoro yrpaeriHHx ix
t<oHtpirypaqi-auz, Iuo Ao3BoJrLITb 3MeHrxr4Tr4 qac, neo6xi4ttuit sa orpraMaHHr HoBrrx

ron S irypaqifi ra 4unaui.ruo KepyB arz rvrirpoc epnicanrn.

tK s4o6ynav HayKoBoro cryrleHr PhD, 3inon'es A.g. cr4creMarnqHo

cnienpaqrosae is HayKoBLIM repinnmoM Aurcepraqifiuoro 4ocri4xeHHfl, rrpu rlboNry

loKa3aB ce6e 4ocrarHbo MoTLIBoBaHLIM, 4ocni4uenlrM Ta xnani$iroBaHrrM HayKoBrIeM,

3AaTHLIM tK AocJIp(oByBarLIct Ao KpLIrLIqHux 3ayBaxenr i peKoMeHAaqifi cnoro

HayKoBoro xepinnzra, TaK Ir npuinvtrtrn cauocrifini piurennr y HayKoBo

AocJrrAHI4IIbKux npoeKTax. Baxnunzu qLIHHLTKoM fioro ycuirunoi po6oru HaA

ALlcepraqlelo crilflo raKox( i re, tqo niu ar<rnnHo nparlrcean gi TyAeHTaMu craprxr4x

rypcin cueqialurocri 122 (F3) - Kovm'rcrepni HayKLr, 6esuoceperorbo KepyBaB

BI4KoHaHruIM rnani$ircaqiimnx po6ir 6aralanpin, a raKox lpzfirraan fracrb y
BI{3HarIeHHl ra onpallroBaHHi nayronllx TeM cry.4enrie rvraricrparypu Ha r<a$e4pu

inrenerryarlbHLlx npolpaMHLtx cr4creM i rexHolorift. Bin raKox rtpufinxn

oe3nocepeAHro yqacrb y pospo6qi nan.ranbHLtx unanis ra po6ouvx rpolpaM HoBrrx

IraBqarrbHlrx Al'IcqzrnlH Ant cry4enrin-6axalanpis sa OfI F3 (122) - KoMr,rorepui

HayKu' i sorpenaa, 4IacqzuuinrE: "Po:po6xa cepnic-opieHronaHnx rporpaMHux

ynpauiHnr

icnyrovuxnporpaMHLrMLr



crrcreMfr, "Yninepcurercrri cry4ii Ta Bcryfl Ao rcolrn'IorepHlrx Ha1m", "O6po6ra

rercronoi Ta MynbrnrvreAifinoi inQoprraaqii", a raKo)K, {K BrrKJraAau ra$e4plr, nin

ycuiutro upoBoArrB nerqii, rpaKrrrrmi ganrrr.f, ra na6oparopHi po6oru 3a rIrrMLr

AucqznrtiHaMrr.

34o6yna.r, craHoM Ha rroroqnzft uoueHT, BrrKorraB ocHoBHuit o6csr po6ir uo

reui Azcepraqifinoro AocniAxeHrur, rrlo Mae 6yru 3aBeprrreHo y BlrurrAi cneqiamHo

uiAroroereHoi reaniQir<aqifinoi nayronoi upaqi Ha rrpaBax pyKonucy. Bci nayroni

pe3ynbraru s4o6ynaqa BucBirreni y 9 nayroBr,rx ny6niraqixx, xri po3KpLIBaIorb

ocnonHnft sN,ricr ALrceprarlii, s nnx 3 - y nepioAprrrHlrx Qaxonux BuAaHrurx YrpaiHlr ra

6' .qonosi4efr y naarepianax nrixuapo4ulrx HayKoBo-rrpaKrI4qHLIx roHQepeuqifi. IIi
pe3ynbrarr4 6yt- nuropucrani rpu BLrKoHarrHflM H,p MOH Vrpainu

<Kouqenryanrni uo4eni, MeroArr ra rexnororii crBopeHH{ aAanr[BHrrx

in$opuaqifiunx cLrcreM Ha ourosi 3HaHrur-opienrosaHnx uixxolin ra saco6in

pospo6ru rporpaMHoro ga6esreqeHH.rr) 01b AP: 0121U110310) y nepio4 s 2022 no

2024 poKr.r, a raKo)r( anpo6onani y upoercrax IT-rorwranii <Eirnae4ia - Yrpaiuu, na.

Xaprin.

Vci ouroeHi nayroni Ta rpaKrLrrrHi pesynrrarn, nane4eHi B 4ncepraqii,

orpnvrani e4o6ynaveu oco6ncro.

lli4cyrraonyrowr BLrrqeHaBeAeHe, MolcHa crBepAxcyBurn, qo Azcepraqifina

po6ora 3uHoe'esa I.B. e canaocrifino szroHaHoro i saneprueHorc HayKoBoro npaqero,

.flrca eiArosiAae BrrMoraM i cran4apraM Anr s4o6yrrr HayKoBolo cr5meH.fl AoKTopa

([inoco$ii. C$opuymoeaHi y tanifi po6ori BrrcHoBKrr, reoperrrqni nonox(eHrur ra

upouosuqii lpyHryrorbc.r Ha oco6zcrux AocniAxeHruD( s4o6ynaua, iaei

cuinsvroHaerlin HayKoBo-AocniAHrx po6ir n nift He BrrKopucroByBarrucx. Pe:yn br a[Lr

po6orn s4o6yrava 6ytu sucsirreHi y uz:qi HayKoBr,rx rry6niraqifi, cepe4 rKlrx rprr

crarri y $axonnx )KypHnrrax Kareropii <B>. Tarox s4o6ynav 6pae aKrrrBrry ) racrb y

6 nrixnapoAHrlx HayKoBrrrx r<on$epenqi-rx, Ae npeAcraBuB ocHonni nonoxeHHr cnoei

4lrcepraqii. Pesynrraru ra BLrcrroBKr4, cQoprvrynronaHi aBTopoM, nigsnauarorrcr



o6lpynronauicrro, crarlrcrlrrrHoro ,qocronipnicrro, TeoperuqHLIM Ta IpaKTLITIHLIM

3HAqEHH'M.

MrExora TKAIIYK

MI4KO

Bnaxaro, qo HayKoBa c aAoBa iu4zni4yanbHoro IrJIaHy po6oru 3inon'en

[uurpo Bolo4zuplpoBlrq Br4KoHaHa nornicrro i na 4ocrarubo BrrcoKorr,ry pinni.

Hayronufi repinuur, AoKTop rexniqnzx HayK,

npo Q ecop, npo $ ecop ra$ e4pra inrererryiulbHl4x
rrporpaMHlrx cLrcreM i rexnonorifi
HHI ronan'rcrepunx HayK Ta ruryirHoro iurenerry
Xaprincmoro uaqioHarrbHoro yninepclrrery
irvreni B. H. Kapasina

llilnerc Mzroryr TKATIyKA sacni4vyro:

Ha.ranrHurc nilainy ra4pin
Xaprincrroro naqioHnrrbHoro yninepcr4rery

ivreni B. H. Kapasiua

I


