PEIIEH3IA
Ha JHcepTalliiHy poboTy

Cminsunsg Penopa AHApPIHOBHYA
Ha Temy «MeToau Ta MporpaMHi 3aco00H NMPUILBANIIEHHSA N0HaBHaHHA
KracH(ixaTopa 1Jisf AiarHOCTUKY 3aXBOPIOBaHb 33 anﬁpa}xam.umm,
npeAcTaBieHy Ha 3100yTTs CTyNeHs A0KTOpa dinocodii

B ranysi 3Hass 12 [ndopmauiiiti TexHOIOr
3a cenianbHicTo 121 [HxKeHepis mporpaMHOro 3a0e3nedeHH

AKTyaJbHiCTH TEMH AHCEPTAWIL.

B cyuacHHX yMOBax CTPIMKOTO MOIHUpPeHHs iHpeKIifHIX 3aXBOPIOBaHb, 30KpeMa
mammeMili, npoblemMa CBOEYACHOI Ta JOCTYIHOI AiarHOCTHKH HaOyBac 0COOJIHBOI
parn. Po3pobka edeKTHBHMX TNPOTPaMHMX 3aco0iB [Jis aHam3y MeAHIHHX
300paXeHb, 3JATHHX ONEPATHBHO afanTyBaTHCs [0 HOBMX BHKIHMKIB OXOPOHH
3MOpOB’A, € HEoOXiOHOK YMOBOK 3abe3NedeHHs eMiJeMiONOri4HOro KOHTPOIIO.
Tpapuuilini MeTomu MoOymoBH Kiacu}ikaTopiB Ha OCHOBI [THOOKOro HaBYaHHS
noTpebyIoTh CYTTEBHX 3aTpaT 4Yacy Ta pecypciB y BHIAAKy HEOOXiXHOCTI
PO3NIMPEHHS MepeiiKy Po3Mi3HaBaHWX KIIACiB, M0 YHEMOMXJIMBIIOE X ONepaTHBHE
3aCTOCYBAHHS Y pa3i MOsBH HOBHUX [1aTOTEHIB.

3anpomoHoBaHa B JMcepTallifiHii po6oTi KOHUENUs MPHIIBHANICHOTrO
moHaBYaHHS Kiuacu(BikartopiB 6e3 HeoOXiOHOCTI 3MiHM TOIOJNOrl 3TOPTKOBOI
HEHPOHHOT MepesKi MUITXOM BHKODHCTaHHS BKJIQJECHHX MPEACTaBIEeHb € AKTYalbHOIO
Ta MEPCIEKTHBHOKX. Takok BaXJIMBOIO € ifes AuHaMivHOI oOyNoBHU rpadiB MOTOKIB
pobiT mif 4ac BHKOHAHHSA, SKa JO03BOJIA€ YHHKHYTH OOMEXEHb CTaTHYHO 33aHHX
OOUHCTIOBANEHMX CLIEHApiiB 1 3HAYHO CKOPOYYE YaC Ha BIPOBA[DKEHHA 3MIH Y
nporpamHe 3ade3leyeHH .

Vpaxosyrour morpe0y B CTBOpEHHI aJanTHBHHUX Ta MacmTa0OBaHHX CHCTEM
aBTOMATH30BAHOrO aHAJII3y MeIMYHKX 300paXkeHb, a TAK0X 3POCTaHHsA PO XMapHHX
Ta KIacTepHHMX o0umcieHb y chepi OioiHopmaTHku, oOpaHa TeMa € CBO€YaCHOIO,
HAayKOBO H mpakTH4yHO 0O0rpyHTOBaHow. [luceprauiliHa poboTa cnpsMoBaHa Ha
PO3B’S3aHHS BaXKIMBOI HAayKOBO-IIPUKIANHO 3ajadi — TMiJABUINEHHS IIBHUAKOCTI
afnanTalii NporpaMHHX 3aco0iB AN MEQM4YHOI MIarHOCTHKH, W0 € KPHTHYHO
Ba)KIIMBUM y KOHTeKCTI 60poThOH 3 eniaeMiaMH.

3Ba)karo4yM Ha BHUIlE3a3HaYeHe, HayKOBe 3aBJaHHs NPUIIBHALICHHA 00 HaBYaHHA
Knacu(pikaTopa Aid QiarHOCTHKH 38XBOPIOBAHE 32 300paKeHHSIMH € aKTyalbHUM.




—_ -

Ouinka o6rpyHTOBAaHOCTI HAyKOBHX pe3y/ibTaTiB  JgucepTamii, ix
MOCTOBIpHOCTI TA HOBH3HH.

HaykoBa HOBH3HAa pe3yibTaTiB AUCEPTALIHHOrO MAOCHIKEHHS IOJArac B
HaCTYITHOMY:

- BlepLIe 3aMponoHOBAHO METOJ AMHAMIYHOI0 KOHCTPYIOBaHHS IMOTOKIB poOIT y
npoleci IX BHKOHAHHSA, 10 nepenbadyac aBTOMAaTH4YHY Mo0ynoBy rpadga BUKOHAHHS.
Ha BigMiHy Binm icHyroumx pimieHb, fKI 0a3yroThCs Ha MNONEpeNHbBO BH3HAYEHHX
CTaTUYHUX CTPYKTypax, 3alpoONOHOBaHMH MiAXIA Ja€ 3MOry BHKIFOYMTH
HeOOX1HICTh PYYHOT0 KOH(IrypyBaHHS IIOTOKY, ICTOTHO CKOPOTHBIIK Yac aganTalii
IporpamMHoro 3abesnevyeHHs /10 3MiH Y 3aBJaHHI;

- YAOCKOHaJIeHO MeTon Kiacudikaiil 300paxeHsb, 3o0kpema meandnux (KT-
3HIMKIB), ULUISXOM BHKOPHMCTAHHS BKIAJIeHHX TpEeNCTaBlIeHb, MI0 JI03BOJILE
PO3MIMPIOBATH MHOXXHHY pO3Mi3HaBaHWX KjiaciB 0e3 3MiHH TOIONOril HEHpOHHOI
Mepexi, o 3abesneuye OinbII BHCOKY e(heKTHBHICTH IPH JTOHABYAHHI MomeneH Ta
CHpPHAE THYYKOCTI po3pobiieHol CHCTeMH;

- YHAOCKOH&JIECHO MaTeMaTH4Hy MOJE/Ib OLIHIOBAHHS 4Yacy ajanTaiil
NporpamMHoro 3a0e3nedeHHs, fAKa BPaxOBYE He JHIIE TPHUBAIICTH Momuikallii
Kinacugixkaropa, aje H 9acoBl BHTpaTH Ha MoOyZOBY MOTOKY poliT, IO HO3BOJSE
3MIMCHIOBATH KUIBKICHE TOPIBHAHHSA PI3HHUX apXITEeKTYPHHX 1 METOAOJOTIYHHX

MiAX0AiB, o0OrpyHTOBylOYH BHOip edekTHMBHMX pilleHb [OJIi TNPOEKTYBaHHA
IN1arHOCTHYHHX CHCTEM.

HayxoBi mocnimkenns 6ynu BukoHaHi 3q00yBagem Ha kadeapi [udopmatnkn Ta
nporpamuoi imxeHepil KIII im. Irops Cikopcekoro mnijJi KepiBHHLUTBOM JOLEHTA
kadenpu [HbopMaTHKH Ta mporpamMHoi iHKeHepil, K.T.H., Aol. PiHorenosa Onekcis
HMuTpoBu4a.

Omxe, B mucepTaliliHiii poOOTI MOCTABIEHE HAYKOBE 3aBAaHHA 3MEHILIEHHS Jacy
ajanTamii mporpamHoro 3afesmedeHHS aHamizy MeIMYHHX 300pakeHp JULA
NiarHOCTHKM Ha OCHOBI airOpHTMIB MAIIMHHOTO HaBYaHHA BHMKOHaHO IIOBHICTIO,
3700yBad MOBHOKO MipOO OBOJIOJIB METOMOJIOTIEN HaYKOBOI AisNIBHOCTI.

Ouinka 3micry Auceprauii, ii 3aBepuieHicTe TA JOTPHMAHHA NPHHUHMIB
akagemiuHol Jo6pouecHoCTI.

3a cBoiM 3MicTOM auceprallifina pobora 3qo0ysada CMuIAHUS P.A. TOBHICTIO
BinmoBifgae CranaapTy BHUINOI OCBiTH 31 cnemiansHocTi 121 IHXeHepis nporpaMHOro
3abesnedenHs Ta HamnpAMKaM JOCHIfKeHb BiANOBIJHO [0 OCBITHEOI MNpPOrpaMH
[HKeHepis MporpaMHOro 3adesne4deHHs .

Hucepramiiina po0GoTa € 3aBeplIeHOI0 HAYKOBOI IMpalel 1 CBIAYHTH MPO
HagBHICTE ocoBucTOro BHecky 3mo0yBada Yy HAayKOBHH HampsM iHxeHepil
IPOrpaMHOro 3abe3ne4yeHHs.

PosrisHyBmId 3BIT nofibHocTi 3a pe3yinbTaraMH IEepeBipkd AHCcepTalliHOl
poboTH Ha TEKCTOBi CHiBNAMiHHA, MOXKHA 3POOHTH BHMCHOBOK, IO AMCEpTauliiHa
pobora Cminsnug Penopa AHApilioBrya € pe3yabTATOM CaMOCTIHHHX HOCIIDKEHb



3100yBay4a i He MiCTHTB eJleMeHTiB danbeubikanii, kommniiauil, padpukanii, nnariary
Ta 3amo3uyeHb. BUKopHcTaHi inel, pe3yabTaTH | TEKCTH IHIIMX aBTOPIB MaloTh
HaJIeXKHI MOCHJIAHHSA Ha BIANOBIIHE JUKepeo.

MoBa Ta CTHIL BHKIAEHHA Pe3yibTATIB,

Jlucepraiiiina po6ora Hanucana ykpaiHCbKOI0 MOBOIO,

Huceprauis cknafaecrses 3 BCTyny, 4 po3jiiiis, BACHOBKIB, CIIUCKY JliTepaTypH
Ta qoaartkis. 3aransumnit oGesr aucepranii 157 cropiHok.

Y nepmomy posaun auceprauiiinoi poboTtu nposeneHo aHaiz 3acobiB Ta
METONIB JIArHOCTHKM  3aXBOPIOBaHb 34 JIONMOMOrow kinacudixamii  3HIMKIB
KOMIT'IOTePHOT ToMOrpadii, Ta Po3rasHyTo ICHYIOYI CHCTEMH KEPYBaHHSA MOTOKAMH
poliT. 3a pesyibTaTaMM aHaNi3y JiTepaTypHHX JKepen BH/IEHO Haibinbm
PeSyNBTATHBHI APXITEKTYPH HEHPOHHHMX MepeX Ta OKpecJeHO MpobieMH, o
NOB's3aHI 3 aHaMI30M pesynbrariB. Po3rnsHyTo crnocobu iHTerpaiii HeHpoHHHX
MEPEX Yy mporpamHe sabesneyeHHs Ta 0OIPYHTOBaHO BUKOPHCTAHHA MOTOKIB podiT.
IlposeieHo NOPIBHANBHMUIT aHAT3 CYyYaCHMX CHCTEM KepyBaHHs OTOKaMH PobiT.

Y zapyroMy posfini 3ampornOHOBAHO MOXJIMBICTD BHKOPHCTAHHA BKJIAMEHHX
NPEACTABNEHb JUIS BUPIIIEHHS 3aja4i kinacudikauii 306paxens KT. 3anpononoBaso
MOAMGIKAIIIO ICHYI04901 HEHPOHHOI MepeXi i ToOYI0BYH BKJIAIEHUX MPEICTABIEHD
Ta JIOBEICHO MOJMIJIMBICTH JIOJaBaHHS HOBMX KiaciB 0e3 iCTOTHOI BTpaTH TOYHOCTI.
Pospobneno wmarematwuHy Mojaens mias oOpaxyHKy uacy Ha noOyamoBy
Klacu@ikaTopa Ta HaBeJIeHO YMOBH, III0 BU3HAYAIOTH HOTro e()eKTHBHICTB.

Y TpersoMy pO3ZUIl 3alpPONOHOBAHO METOJ A AWHaMI4YHOI nodynoBu rpady
NoToKy polIT mij 4ac HOoro BHKOHAHHA, AKHH [103BOJIA€ YHHKHYTH HEOOXIOHOCTI Y
fioro craTMYHOMY BHM3HauYeHHI Bpy4uHy. s 3amponoHOBaHOrO METOY BH3HAYEHO
ocHOBHI cyTHOcTi. Po3pobaeHo Mozenb 00paxyHKy 4acy BHKOHAHHS MOTOKY poOiT.
IMiTaUiAHUM MOJIEIOBAHHAM I[I0Ka3aHO, IO 4YacoM pOOOTH alNropuTMy MOXKHA
3HEXTYBaTH BIJJHOCHO Yacy Ha KOpHCHI oOuHcieHHA. Po3pobneHo cucremy
KepyBaHHA NOTOKaMH pobiT, 10 peaisye 3anporoOHOBaHHH METOJ 3 BAKOPHCTAHHAM
cucremy Kubernetes i po3nojiIeHMX KIAacTepHHX OOYMCIEHB Ta MOMXIIHBICTIO
ropuzonTansHoro Macmrabysanns, IlposesieHo aHani3 WBMAKOAIT CHCTEMH Ta
AoBeAieHo 1 NpakTHYHY 3aCTOCOBHICTh. Po3pobieHo MareMaTHuHy MOJeNb OLIHKH
yacy Ha nobynoBy notokis pobiT 3a 3anporOHOBAHHM METONOM Ta HABEJEHO YMOBH,
IO BM3HAYAI0TE MeXKi eDeKTHBHOCTI HOro BUKOPHCTAHHS,

Y yerseproMy po3jiji BUKOHAHO NMPOEKTYBAHHS Ta pealisauiio NporpaMHoOro
3abeaneyenHs adanizy 3o0pamens KT ans  QiarHOCTHKH — 3aXBOPHOBaHb.
Ilpencrasneso apxitekrypy nporpamioro 3abesnedenus. PospobieHo HH3KY
obumcimolouux 3acobiB cHcTeMM KepyBaHHA NOTOKaMH poliT Uil BHKOHAHHA
knacugixauii sobpaxens Komn'iorepHol ToMmorpadii, y Tomy 4HcIl 3a J0NOMOIOK0




BKIA/IeHHX Mpe/cTaBeHb. PeanioBaHo cepsep Ta iHTEPHEHC KOPHCTYBAtia CHETEMH.

HagepieHo omuc GyHKUIOHATBHOCT] CUCTEMH. ;
Jluceprauiitna po6ora opopmieHa sinmosigno no sumor Hakazy MOH YkpaiHu

Bim 12 ciuns 2017 p. Ne 40 «ITpo 3aTBep/KeHHA BUMOT 10 ohopMIIEHHS AUCepTaLIii».

OnpHJIIOIHEHHS Pe3y ibTATIB auceprauiinoi po6oTH. wixis

HaykoBi pesy/israTé auceprauil BUCBITIIEHI y 5 HayKOBHX IyOniKamiax
3nobyBaua, cepeil AKMX: 4 CTarTi y HAyKOBMX BHIAHHAX, BKJIIOGCHHX Ha Jarty
ormyGiKyBaHHs 70 IMepeNiKy HaykoBUX (axoBHX BHAAHB Vipaiuu; 1 crarra y
NepiogMYHOMY HAyKOBOMY BHJaHHi, MPOIHIEKCOBaHOMY ¥ Gazax manux Web of
Science Core Collection Ta/abo Scopus.

TakoX pesynbTaTd auceprauii Gynu anpoGoBaHi Ha 4 HayKOBHX thaxoBUX

KoH(pepeHILILX.

PesynbraTi AMcepTauiitnol po6oTH MpeacTaBleHo y IyOmiKamisx 3nobypava y
nocraTHeoMy obcssi. Ilopymens akameMiuHoi [0oOpoYecHOCTI HE BHABJIEHO.
OcobucTuii BHecok 3106yBava y mybnikauisx, 3asHadeHuit y aucepraiii, CBIAYHTH
PO aBTOPCTBO Y BIAMOBIAHUX HAYKOBHX JNOCATHEHHAX.

Takum YMHOM, HAYKOBi pe3y/ibTaTH ONMMUCAHI B ANcepTaLiiHii poGOoTi MOBHICTIO
BHCBIT/IEH] y HAYKOBHX MmyOJikalisx 3106ysayva.

Heponiku Ta 3ayBaxeHHs A0 AHcepTauiiiHol podoTH.

1. ¥V muceprauii onmicani Bukopucrati iHctpymenTH (Kubernetes, Node.js, MinlO
Tomo). Opuak, momgo GiNBIIOCTI IHCTPYMEHTIB Ta TEXHOJIOTIH He HaBe[eHO
MOACHEeHHA, YoMy caMe BoHM Oyniu 0b6paHi, y MOPIBHAHHI 3 a/IbTEPHATHBAMH.

2. PosrnsaHyTo 3ajavy NPUIIBMAMIEHHSA [NOHABYaHHA KiacH(]ikaropa 3HIMKIB
KoMmi'iorepHol  Tomorpadii mpu  JojJaBaHHI  HOBHX  KJIAaciB, OJHAK
eKCIepUMEeHTANIBHE MIATBEPKEHHS caMe Ha TaKuX JaHuX y poOoTi BIICYTHE.

3. IlpoBeneHo iMiTauiiiHe MOIENIOBAHHS Ta I10Ka3aHO e(EeKTUBHICTbL AMHAMIYHOL
nobynosu rpadis norokis pobir, OAHAK OTPUMAHI peE3yNbTATH HOUIIBHO
AONOBHUTH aHAM30M NPOAYKTHBHOCTI CHCTEMH B yMOBax reTepOreHHHX
obuMCmOBANBEHUX cepefloBHll ab0 3 BUKOPHCTAHHAM pealbHUX HABaHTaXeHb Y
XMapHiit indpacTpykTypi.

4, MaremaTu4Hi Mozeni OLIHKM uacy ananrtauii mporpamMHoro sabesnedyeHHs
HaBe/IEHO Yy CHOPOIIEHOMY BHIVIAJAI, TOMY MOJajdbllie BHOCKOHAIECHHSA
¢opmanisauii, 30kpema, 3 ypaxyBaHHAM JIATEHTHOCTI MEPEKEBUX KOMYHiKAL[iH
41 3001B B iHpacTpyKTypi, MOIIIO 6 HamaTH JOAATKOBY LIHHICTH.

Braxaio, 110 BHCIIOB/ICHI 3ayBaKeHHA HE € BH3HAYAILHHMH i He 3MEHIIYIOTh

3arajlbHy HayKOBY HOBHM3HY Ta MPAaKTHYHY 3HAYMMICTh Pe3yJbTATIB TA HE BIJIMBAIOTH
Ha MO3UTHBHY OLIHKY AMCepTaliifHol po6oTy.




BucHOBOK npo auceprauiiiny pobory.

Beaxaio, 10 JMcepraiiiina poborta 3mobyBaya CTymeHs AoKTopa dinocodii
Cminsuus Pemopa AmnzpilioBuua Ha Temy «Meroau Ta Mporpamui 3acobu
\ MPUIIBHIIIEHHs JOHABYaHHS Kinacudikatopa i JIArHOCTHKH 3aXBOPIOBaHb 3a
306paXKeHHAMI» BUKOHAHA HAa BUCOKOMY HAYKOBOMY PiBHi, HE MOPYIIY€E IPHHLAIIB
aKajeMigHoi no6pouecHoCTi Ta € 3aKiHYEHNM HAyKOBHM JIOCII/DKEHHAM, CYKyTHICTb
TEOPETHYHHUX Ta NPAKTHYHUX Pe3y/bTATIB AKOro po3B'A3y€ HayKOBe 3aBJaHHA, IO
Ma€ iCTOTHe 3HayeHHs A1s iHdopmauiiinux TexHonorii. uceprauiiina poborta 3a
AKTYaJIBHICTIO, PAKTMYHOIO LIHHICTIO Ta HAYKOBOKO HOBH3HOIO MOBHICTIO BIAMOBIAAE
BHMOIraM YHHHOIO 3aKOHOJaBcTBa Ykpainu, mwo nepenbaueni B m.6 — 9 «llopsaky
NPUCYIKEHHs CTyNeHs Hokropa ¢inocodii Ta cKacyBaHHs pIUICHHS pa3oBoil
crenianizoBaHoi BYEHO! pajau 3aKkjafy BHIIOI OCBITH, HayKOBOI YCTaHOBH IpO
TIPHCYUKEHHA CTYNeHs AoKTopa dinocodii», 3aTBepikeHoro IloctaHoBOKO Kabinery
Minictpis Ykpaium Big 12 ciuns 2022 p. Ne 44.

3no6yeau Cwminaueus Penpip AHIApIHOBAY 3aCIyroBye Ha MPHCYDKEHHA

cTymeHs nokTopa ¢inocodii B ramysi smaup 12 Indopmauiiisi TexHosorii 3a
crienianbhicTio 121 Inkenepis nporpaMHoro 3abesneyeHHs.

Peuenzent:
3apigyounii kadeapoio
CHCTEMHOI0 NIPOEKTYBaHHS
HanioHaubHOTO TEXHIYHOTO YHiBEpCUTeTY YKpaiHH
«KuiBChKMH NOMITEXHIYHUN IHCTUTY'T
imeHi [rops CikopcbKoroy,
IOKTOP TeXHIYHUX HAYK,
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