BIJII'VK
oQinifHOro orMoOHeHTa Ha JucepTaniiiny po6oTy
AHTOHIOKa BnanuciaBa Auapiiiosuya
«Po3pobiiennst KpocnaaTdopMHOT CHCTEMH aBTOMATH3aNiT MpoleciB Ta
B3a€EMOJIT 3 KOMITI'IOTEePH30BAHUMH MPHCTPOSIMH,
MPENCTaBIEHY Ha 3100y TTs CTYHEeHs HoKTopa (imocodil

31 crenianbHoCTi 121 THXeEHEpis MporpamMHOro 3abe3mnedeHHs

AKTyanbHicTh TeMH Juceprauii. [lucepraniiina po6ora AHTOHIOKa Biaguciasa
AHnJpiioBMYa  TIpUCBAYEHA  PO3pOONIEHHIO  KpocmnarGopMHOI  cHCTEMH
aBTOMATU3allii MPOIECiB Ta B3aEMOJIT 3 KOMIT FOTEpU30BAHUME IIPUCTPOSIMH, IO €
HaJ[3BUYAMHO aKTyaJlbHOKO TEMOIO B yMOBaX CTPIMKOIO PO3BUTKY iH(OpMamiiHuX
TexHonorii. CydacHi moTpeOM y 3HMIKEHHI PYTUHHMX 3aBIaHb Ta IIiABHINCHHI

€()eKTUBHOCTI BUMAraloTh CTBOPEHHS MEPENOBUX IHCTPYMEHTIB aBTOMATH3aLl].

3B's130K pOOOTH 3 HAYKOBHMH MpOrpaMamu, IJIaHAMH, TeMamu. J{ucepraiiiina
poboTa BHKOHYyBalach Yy BiAMOBIAHOCTI 3 iHAMBIMyaJAbHUM IIAHOM ITiATOTOBKH
acmipanTta kadenpu MmaremMaTuuHoro 3abesmedeHHss EOM  JIHIIPOBCHKOTO
HallioHankHOro yHiBepcutery imeni Omecst [omuapa. JIocHmifKeHHS 3a TEMOO
JMcepTaNii 3M1ACHIOBAIICS TAKOK B paMKaxX HayKOBO-I0CTiaHOT pobotu No OITM-
2-22 "Po3po0neHHs POrpaMHOro 3a0e3eveHHs aHalizy Ta KJacTepu3alii 4acoBUX

panis" 2022-24 pp. Ne neprxkpeectpartii 0122U001465.

®opmy II0BaHHS HAYKOBOI 3a4a4i, PO3B’sI3aHHS IKOI O/lep)KaHe B JHcepTAalil.
Metoto  nmcepraniifnoi poGoTH € CTBOpeHHs e(EKTHBHOI Ta THYYKOI
KpOCIUIaTGOPMHOI ~ CHCTEMH  aBTOMAaTW3allii [poleciB Ta  B3aeMomii 3

KOMII'FOTEpDM30BAHUMHU IPUCTPOSIMH, sIKa 3a0e3ledye YIpaBIiHHS Ha OCHOBI



rpaQi9HUX KECTIB, 3aCTOCYBAHHS IITYYHOTO IHTEIEKTY JIsl aBTOMATHIHOT TeHepartii

MaKpOCiB, iHTErpalito 3 OyIb-IKHMH iICHYIOUMMHU CTOPOHHIMHU CITyKOaMH.

Jnst ToCcATHEHHS 1€l MeTH aBTOp BUPILIUB TaKi 3a1adi:

1. Ananis cygacHMX NpOrpaMHUX 3ac00iB aBTOMATH3AIlil IPOIECIB, TEXHOIOTIiH
B3a€MOJIT 3 KOMIT IOTePU30BaHUMHU TPUCTPOSIMU;

2. AHai3 1 yIOCKOHaJIeHHS TEeXHOJOTIH 3aCTOCYBaHHs rpadidyHOro Kiroda Ta
aJITOPUTMIB PO3Mi3HABAHHS IpadiyHIX KECTIB;

3. Po3poOneHHs  KpocIuiaTGpOpMHOrO  MPOTpamMHOro  3a0e3ledyeHHs 3
YIOCKOHAJIEHHAM apXiTeKTypd Ta MeTOAoJIoTii iHTerpamii 3 iHmuMM
cUCTeMaMu Ta cepBicamu, ske Oyne BIANOBIIATH BHUIE3a3HAYEHUM
XapaKTepUCTHKAM;

4. Po3poOneHHs alropuTMy CTBOPEHHS PO3ILINPEHD Ta 010TI0TEKH MaKPOKOMAH
IUIl aBTOMATU3allil TUIMOBUX 3aBlIaHb, SKi MOXYTh OyTH BHKOPHCTaHI
KOPUCTyBadaMu 0e3 IMHOOKUX TeXHIYHUX 3HAHb B 00JaCTi MporpaMmyBaHHs;

5. Po3poOneHHst TexXHOJOril aBTOMATUYHOI MOOYTOBH MAaKpOCIB y CHCTEMax
aBTOMarM3alii MpOoIeciB i3 3aCTOCYBaHHSM MOBHHX MOJEJIEH INTYYHOIO
IHTEJIEKTY;

6. IlpakTnyna peainizainis Ta TECTyBaHHS CHCTEMH B peallbHUX YMOBaX, 100
3a0e3nmeunTy i1 HAIAHICTH, MAacIITA0OBAHICTH Ta TOTOBHICTH JO
BIIPOBA/IPKEHHS Y BUPOOHUIITBO;

7. Po3poOneHHs mIaHy BIPOBAKEHHS CHUCTEMH, IO BKIKOYAE CTPATETIIO
KoMepuiajizamnii, MexaHi3M{ TEXHIYHOI IJATPUMKH Ta OHOBJIEHHS, @ TAKOXK
MeToIH 3a0e3MeUeHHs 0e3Mekn Ta KOHQIISHIIHOCTI JaHUX KOPUCTYBaviB, 3
YPaxyBaHHSIM IIOTped yCiX 3alliKaBIeHUX CTOPIH.

Peanizanisi nux 3aBIaHk 03BOJUIIA CTBOPUTH KPOCIIATPOPMHY CHCTEMY, KA HE

TUIBKM BIJIOBifae akaZeMiYHUM BUMOTraMm, aje ¥ roToBa J0 KOMEPIIHHOIo



BAKOPUCTaHHsA, BHOCSYM 3HAYHUU BKJIAJ Y PO3BHTOK Tayly3i aBTOMAaTH30BAHMX

TEXHOJIOT1H B3aeMoii 3 KOMII'FOTepHUM 00JIaIHAHHSIM.

HaykoBa HOBH3HA OTpPMMaHHX aBTOPOM pe3yJbTaTiB. BBakaro, 10 HayKoBa
HOBM3Ha OJEP)KAHUX PE3YJIbTATIB MOJISTa€ B HACTYITHOMY:

1. 3ampomoHOBaHO KOHIEMIIO acoIliaTUBHOTO TrpadidHoro iHTepdeicy y
CHUCTEMaX aBTOMaTHW3alli MpOIEeciB Ha OCHOBI 3acTOCyBaHHS TpadidyHuX
KJIFOUIB JIUIS1 BU3HAYEHHsI KOMaH/I, 10 JO3BOJISE MiBUIIMTH IHTYITUBHICTb Ta
e(eKTUBHICTh YIpPaBIiHHS MpolecaMd Ta 3aJadyaMd, [0 € OCOOJIUBO
aKTyaJIbHUM Yy KOHTEKCTI 301JIbIIIEHHS CKJIaJHOCTI Ta 00'eMy 3aj1ad.

2. Po3po0ieH0 apXiTeKTypy MNpOTrpaMHOro 3a0e3ledeHHs ISl aBTOMaTH3allil
npouecis, sika 0a3yeTbcsl Ha IMOENHAHHI MIKpOsSApa IUIAriHIB Ta YHUCTOL
apxiTeKTypH, L0 IO3BOJISIE OMTHMIi3yBaTH CTPYKTYpy NPOTPaMHOTO KOy,
3MEHILIYIOUM 3aJeKHOCTI Ta JIyONroBaHHS, IO CIPHSAE ITiABUIIEHHIO
qUTA0ENBHOCTI, OOCIyroByBaHOCTI Ta TECTOBAHOCTI KOOy, a TaKOX
3a0e3nedyye IMOKpalIeHHsS METPUK  SKOCTi, BKJIOUAIOYW  3HUKEHHS
LUKJIOMAaTUYHOT CKJIaJHOCTI Ta MiABUIICHHS 1HIEKCY MiITPHMYBaHOCTI.

3. YIOCKOHaJIEHO MEeTOAOJIOTII0 IHTerpaimii MporpaMHOro 3a0e3ledeHHs 3
iHIIMMHU Oi3Hec-cHCcTeMaMH Ta CepBicaMH 3a JIOTIOMOTOIO PO3pPOOIIEHHS
MOJYJIBHUX KpOCIUIAaT(OPMHUX 3’€HYBadiB, $IKi 3HAYHO PO3IIUPIOIOTH
MOXJIMBOCTI ~ aBTOMaTHu3alii Ta  iHTErpOBaHOCTI  KOPIOPATHBHOTO
IPOrpaMHOro 3a0e3nedeHHs.

4. 3amponOHOBAHO TEXHOJOTII0 3acToCyBaHHS MoBHOI wmogmem I mis
aBTOMaTH4YHOI IOOYI0BM MaKpOCIB y CHCTeMax aBTOMAaTH3allil, IO JT03BOJISIE
KOpHCTyBadaM Oy/lyBaTd poOodi MPOIECH, ONKCYIOYH JIUIIE BUMOTH 10 HUX,
6e3 HeoOXiHOCTI TOITHOIIOBATACE Y 3HAHHS MPOrpaMyBaHHs abo HaBiTh

caMoOl CUCTEMHU.



5. YmockoHaneHO MeToJ po3Mi3HaBaHHS TpadidHUX XKECTiB, IO JO3BOJMIIO
PO3I3HABAaTU JKECTH, SKI CKIQmaloTbCd 3 KIIBKOX JIHIA, THM caMuM

PO3IIMPIOIOYHX KITBKICTh MOKIIMBUX acOIlialliid st O17bIN CKITaIHAX KOMaH]I.

IIpakTHYHe 3HAYEHHS OJep:KAHHX pe3yabTaTiB. [IpakTHyHe 3HaUYEHHsS POOOTU
NOJIsiTa€ Yy CTBOPEHHI e(eKTUBHOI Ta THYYKOI KpOoCIIaTrGOpPMHOI CHCTEMHU
aBTOMaTHU3allll MpoIeciB Ta B3aeMOJIl 3 KOMIT IOTE€PU30BaHUMHU MPUCTPOSAMH, SIKa
MO)ke OyTH BUKOPHUCTaHa y IPOMUCIIOBIN

chepl Ansg ympaBiiHHS BUPOOHMYMMHU TpoliecaMi, 1H(GOpMAIiiHUX TEXHOIOTIIX
IUIST MOHITOPHHTY 1H(GPacTpyKTypH, cucteMax «Po3ymuHmit OynmuHok» abo «Smart
city» nns yHOpaBliHHS MICBKUMHU Tociyramu Tomlo. Po3pobneHa cucrema
aBTOMaTH3allil MpoIeciB Mae 3HAUHY MPAKTUUYHY 3HAYUMICTb IJIsl HIANPUEMCTB Ta
oprasizamiif pizHoro posmipy. [i MOXHA BHKOPMCTOBYBAaTH [JIs AaBTOMATH3AIlil
IIMPOKOTO KOJia 3aB/IaHb, TAKUX SK 00poOKa 3aMOBIIEHb, YIIPABIIHHS IPOEKTAMH,

00CITyroBYBaHHsI KJIi€HTIB, (iHAHCOBUI 00K Ta 6araTo iHIIOrO.

OOrpyHTOBaHiCTh i [OCTOBIPHICTH HAYKOBHX TO0JIOKeHb, BHCHOBKIB i
pexkoMeHAauiil, siki 3axumarmTbes. JlucepramiiHy poOOTy BHKOHAaHO Ha
HaJeKHOMY pIBHI 1 BOHA BIJNOBiZae BCIM BHMOraM MI0oA0 KBaliikamiiHuX
HAyKOBUX Mpailb.

BBaxaro, 1m0 ofep)kaHi pe3ylbTaTH B JOCTaTHIM Mipi € oOrpyHTOBaHUMH 1
noctoBipHuMHU. Lle 3a0e3meuyeThesi CTPOTICTIO Ta KOPEKTHICTIO TIOCTAHOBKHU 3aj1a4
Ta HaBEeIEHUX AaJITOPUTMIB, ampoOali€er0 3ampoloOHOBAaHOI TEXHOJOTI Yy

nporpaMHOMY MpoayKTi «Draw & GO».

OcobOucTuii BHecok 3100yBaua. YCi pe3ynbTaTH AUCEpTaliiiHOI poOOTH, IO

BHUHOCATHCI Ha 3aXUCT, OTpI/IMaHi aBTOPOM 0co0OMCTO Ta 3a HOTO 6e3nocepe):[Hb010



y4yacTio. JluceprauiiiHa pobOTa € 3aBEepHIEHUM HAyKOBHM  JOCIIIKEHHSM,
BUKOHAHMM aBTOPOM BIAMOBIAHO 10 HOro iHAWBIIyalbHOTO HABYAILHOIO ILIAHY.
30KpeMa, IUCEPTAaHTOM IIPOBENEHO IIOUIYK Ta AaHali3 JTepaTypHUX [DKEpE;
IIOOyNOBy MaTeMaTW4YHWX MOJeNed; 4YHCIOBE pO3B’SI3aHHS Ta 1IIOCTpallis

OIEP>)KaHUX Pe3yJIbTaTIB.

Crpyktypa Ta o00csir aucepramii. [lucepramiiina poGora BKIIO4ae BCTym, 4
PO31iiH, BUCHOBKH, Ta CIIUCOK BUKOPUCTAHUX JIKEPETI.

VY BeTymi IpOBEEHO ONKC aKTyaIbHOCTI, METH Ta 3aBIaHb, IIOCTABJICHUX B POOOTI,
11 HOBU3HM Ta NMPAKTUYHOIO 3HAYEHHSI.

VY nepumomy po3aini mposeneHo BCeOIYHUHN aHaTI3 ICHYIOUMX TEXHOJIOTIN Ta CHCTEM
aBTOMaTHU3allll MPOIECiB, B3aeMOMIl MK JIFOAMHOK Ta MAIlWHAMHM, BKJIHOYAIOYN
OINIs[, aKTyaJIbHUX TPEHMIB, TaKuUX sK iHTepdeiicu mporpam apBToMaru3amii Ta
[IporpaM 3 BHKOPUCTaHHSAM rpadiqauX KirodiB. OOroBOPIOETHCS MOTOYHUN CTaH
PUHKY 1 BUSIBJICHI MPOTAIMHU Y (QYHKIIOHAIBHOCTI Ta 3Py4HOCTI, 110 MalOTh OyTH
BUpilIeH]. Bu3HaueHHs1 BUMOT 0 KIHIIEBOTO MPOAYKTY 0a3y€eThCsl Ha TOCIIKEHH]
MoTpeO KOPUCTYBAYiB 1 TEXHIYHUX MOXKIIMBOCTEH.

JApyruii  po3aiyi  TPHUCBAYEHO TIPOEKTYBAHHIO KpOCILUIATGOPMHOI CHCTEMH,
PO3IIAHYTO OCHOBHI QJTOPUTMIYHI KOHIENIii, K1 Oyl 3ampoIroHoBaHi y poOoTi,
ONMCAaHUM 3arajJbHUM aJrOpUTM OpraHizamii OOYHCIIOBAJIBHOTO MPOLECy y
po3po0uieHiil cucteMi, IKM BKITFOUAE B ceOe B3aEMOJIIF0 MiXK YaCTHHAMU IIPOTPaMH,
CTBOPEHHSI Ta BIATBOPEHHS MAaKpoOCiB, a TakoK eQeKTHBHY peaizallio
IepexOIUIeHHs TOMAIM; TpeacTaBieHa KOHIIEMINs acoliaTHBHOrO rpadidHoro
iHTepdeiicy, ska mnependadac BUKOPUCTAHHS TI'padiqHUX KECTIB JUIsl KepyBaHHS
Makpocam#; pPO3IJITHYTO alTOPUTMH  pO3Mi3HABaHHsS TrpadidyHUX  HKECTiB;

3alpONIOHOBaHAa MoAUGDIKAIiS aIrOpuTMy s MOXIMBOCTI  PO3Mi3HABAHHS



JEKUTLKOX JIiHi# OTHOYACHO [Ts TOBYI0BH CKIIaAHIIIIX TpadidHIX KECTiB; OMucaHa
TEXHOJIOT'lsl aBBTOMaTH30BaHOTO CTBOPEHHSI MAKPOCIB, IKA BUKOPUCTOBYE

MOBHY MOJEJb LITYYHOrO IHTENEKTYy AJA IeHepalii MakpociB Ta po3paxyHKy iX
napameTpiB.

Y Tperbomy po3aiii ONMCaHO TEXHIYHI acmeKTH pPO3pOOIEHHS MHPOrpaMHOTO
3a0e3MeUeHHs Ta }Oro B3a€EMOMII0 3 KOMII'IOTEPH30BaHHM OOJIa[HAHHSM,
BKIIFOYAIOYH CTPYKTYPY Ta (yHKIIOHAIBHI MOXIIMBOCTI, apXiTEKTypy, airOpUTM
CTBOPEHHS PO3IIMPEHb, peali3allilo TEeXHOJOTid Ta iHmMX iHTepdeliciB ms
3a0e3reyeHHs HalOLIbII e(eKTUBHOI peakii CHCTEMH Ha BBEIEHHS KOPHCTYBaya,
HABOASTBCS  PE3yJIbTaTH  3alpONOHOBAHUX IHXKEHEPHHUX OCOOIMBOCTEH, SKi
JEMOHCTPYIOTE €()EKTUBHICTh IPOIOHOBAHOro pimreHHs. Onucano po3pobiaeHuit
IUTaH BIPOBADKEHHS CUCTEMHU, 10 BKIIFOUAE CTPATETiI0 KOMepIliamizaliii, MexaHisMu
TEXHIYHOI MiITPUMKU Ta OHOBJIEHHS, & TAKOK METONU 3abe3ledeHHs Oe3leKH Ta
KOH(1IEHIIAHOCTI TaHUX KOPUCTYBAYiB, 3 ypaxyBaHHIM ITOTped yCix 3alikaBaeHnx
cropin. TakoX HalaHO aHANITHYHI rpadiku, MO TEMOHCTPYIOTH ITOTOYHUH CTaH
CHCTEMH.

YersepTuii po3ia IPUCBAYEHO MOXIIMBOCTSIM IPAKTUYHOIO 3aCTOCYBAHHS
pO3pO0IEHOT CUCTEMU, PO3KPHUTO TEPCIEKTHBU PO3IIMPEHHS POOOTH CHUCTEMH, a
TAKO)K OIMMCAHO MPUKJIAAN 3aCTOCYBAHHS CUCTEMH Yy HAHPI3HOMaHITHIIINX 3a7a9ax
I mpenMeTHUX ranyssx. HamaHo meTanpHy IHCTPYKIiFO KOpUCTyBada, sIKa OIMCYE
IIOKPOKOBI JIii Ui poOOTH 3 CHCTEMOIO ISl KOXXHOTO THITy KOPHCTYyBadiB, HaJaHO
IHCTPYKIIIO /71 3BUYalHIX KOPUCTYBadiB, pO3POOHHUKIB Ta aqMiHICTpaTopis.
Bucnosku cknamarotbess 3 8 myHKTIB. BOHM € JIOridHO Ta OCHIZOBHO
chOpMyTbOBAaHMMHU Ta ITOBHICTIO IMPEACTABISIOTH OTPUMAaHi 3700yBadeM B XOi
CKCIIEPUMEHTANBHUX JOCHiKeHb naHi. Yitka Ta JoriuHa moOymoBa po3zidy
JI03BOJIsIE XapaKTepU3yBaTH 37400yBaya SIK COPMOBAHOTO HAYKOBIIS, IO 3aTe€H

CaMOCTI{HO BUPIIITyBaTH MOCTABIIEH] 3aBIaHHS.



3ayBakeHHs O pooOOTI
[1o3UTHBHO OLIHIOIOYM Yy IIIOMY HAayKOBe 1 MpaKkTHYHE 3HAYEHHsS OTPUMAHUX
JHUCEPTAHTOM PE3yIbTaTiB, BAPTO 3a3HAYUTH NESKI 3ayBaKEHHS 0 3MICTy poOOTH:

{8 [epimii po3ain omisgae cydacHi CHCTEMH aBTOMATH3allii IpOLECiB, ale
He BpaxoBye OCTaHHI TpeHaH, Taki sik RPA (Robotic Process Automation)
1 mTy4yHuit iHTenekT. KopucHo Oyno 6 momaTd aHami3 [UX TEXHOIOTIH 1is
PO3IIMpPEHHs (PyHKIIOHATBHUX MOXJIMBOCTEN CHCTEM.

2. VY Ipyromy posaiil po3IISHYTO KOHIIETIIIO acOIiaTUBHOTO TpadidHoro
iHTepdelicy Ta alropuTMHU pO3IMi3HABAHHS JKECTIB, aje He BHCTadac
aKIEHTy Ha 3pYy4YHOCTI BHUKOpPHCTaHHS. BapTo nmomatu pe3ynbTaru
KOPUCTYBAllbKUX NOCIIUKEHb MIOAO IHTYITMBHOCTI Ta e(eKTHMBHOCTI
XKECTIB y PI3HUX CIICHAPISX.

3 PoGora omucye aBTOMarm3oBaHe CTBOPEHHS MakKpOCIiB 3a JOIOMOIOIO
MoBHMX Mojenel LI, ame He oOroBoproe MOTeHHIWHI pu3uku. BapTo
JI0/1aTH 1H(MOPMAIIIIO PO PU3UKH HEKOPEKTHOTO PO3ITi3HABAHHS 3aIUTIB i
3aX0M IS iX MiHIMIi3amii.

4. PosrsinaeTbest iHTErpamist 3 KOMIT'IOTEPH30BAHUMHU IPUCTPOSIMH, alle
BIJICYTHIM aHalli3 MOXIHMBHAX oOMexeHb i mpobnem. Kopucro 6yno 6
naomaTh  1HGOpPMaLil0 TPO TexXHIYHI 0OMEKeHHS, MOXKIUBI 3601 i
pexoMeHzanii Ioxo iX MOAOJAHHS, a TaKoX MPHUKIagd iHTerpamii 3
IHIIAMU TIPUCTPOSIMH.

Hageneni 3ayBakeHHs He BIUIMBAIOTh HAa 3arajbHy [IO3MTHBHY OIL(IHKY
JUcepTaliiHol poOoTH.

3arajibHHui BHCHOBOK MO AUcepTauiiiHiii podori
BpaxoByroun axkTyaiabHICTh, HOBH3HY, BaXKJIMBICTh OJIEPYKAHUX aBTOPOM HAyKOBUX
pe3ynpTariB, X OOIPYHTOBaHICTb 1 JOCTOBIpHICTH, a TaKOX LiHHICTh

copMynbOBaHUX TIOJNIOKEHb 1 BHCHOBKIB, BBaXKaro, [0 JHcepraiiiina pobora



AnToHroka BiaaaucnaBa AnapirioBuda «Po3pobreHHs KpocmaThOopMHOI CUCTEMH
aBTOMAaru3alii NpoLeciB Ta B3aEMOMIl 3 KOMIT IOTEPH30BAHUMHU IIPUCTPOSMUY,
MpeJCTaBIeHa Ha 3000yTTs CTymeHs JoKTopa ¢inocodii 3i cmemianprocTi 121
[HKeHepis nporpaMHOro 3abe3MevYeHHs BiAMOBila€ BUMOraM, 1[0 BUCYBAIOTHCS 10
KBall(IKalIiHUX HAYKOBUX pOOIT, sIKi BCTaHOBJEHI BiAmoBimgHO Hakasy MOH
Vkpainm Ne 40 Big 12.01.2017 p. «IIpo 3arBepmkeHHsS BUMOT 10 O(OPMIIEHHS
auceprauiiy, «Ilopsinky npucymxeHHs cTymeHs okTopa ¢inocodii Ta ckacyBaHHS
pillIeHHs] pa30BOi CHelialli30BaHOi BUEHOI pagy 3aKjaay BUIIOI OCBITH, HAYKOBOI
YCTaHOBU PO MPUCYIDKEHHs cTymneHs nokropa ¢utocodii» (ITocrtanoBa Kabinety
MinictpiB Ykpainu Ne 44 Bix 12 ciuns 2022 p. 3i 3minamu Bin 21.03.2022 p.), a ii
aBTOp AHTOHIOK BramuciaB AHIpiHOBHY 3acilyroBY€ MPHUCYIKEHHS HayKOBOTO
CTymneHs Jokropa imocodii 3i cmemiasbHOocTi 121 IHXEHepis mporpaMHOro

3a0e3rneueHHs.

Odiuiiinuii onoHeHT

JoLeHT Kadeapu iHGOPMaTHKH Ta MPOrpamMHoOl iHXeHepil,
(baxynpTeTy iHQOPMATUKH Ta 00UMCITIOBATBHOT TEXHIKU
HarionanpHOro TEXHIYHOTO YHIBEPCUTETY YKpaiHu
«KuiBCbKUH MONMITEXHIYHUH IHCTUTY T

imeH1 Iropst Cikopcbkoroy»

KaHAUJIaT TEXHIYHUX HAyK Anpiit 'YBChKUI
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Banepis XOJISAIBKO



