PELIEH3I5
Ha JUcepTalliiHy podoTty
benoyca Pomana Bosiogumuposuda
Ha TeMy «Metoau i nporpamHi 3ac06u niABUIEHHS eEeKTUBHOCTI BHKOHAHHS

3aMHTIB y BUCOKOHABAHTAXKEHUX CUCTEMAX),
IpeJICTaBIeHy Ha 3000yTTs cTyneHs nokropa dinocodii

B raigy3si 3HaHb 12 Indopmaniitai TexHomorii

3a criemianbHicTIO 121 [rkenepis nporpaMHEOro 3a0e3neyeHHs

AKTyaJbHICTB TEMH AUcepTALii.

3pocTadHs 0OCATiB JaHMX, MiJBHINEHI BUMOTH O MIBAIKO/IT pi3HOMaHITHUX
iHbopMallifinEx cepBiCiB Ta HEOOXIOHICTH E(PEKTUBHOTO pO3MIOALNY pPECypeiB y
CyJacHMX BHCOKOHABaHT@XEHMX CHCTEMax BHMAararTh CTBOPCHHA BiJITIOBITHUX
METOMiB Ta MimxomiR 10 30epexeHHs Ta 0OpOOKM HAIBEIUKUX 00’eMiB JaHUX Ta
3yMOBJIIOKOTH MOTPedy B HOBMX IiAXOAaX MO orrTuMizanii BUKOHAHHS 3amuTiB. B
yMoBax Tro6ansHol 1mbpoBoi TpaHchopmaril inbopmaniiini cHUCTEMH TOBHHHI
3a6e3mnedyBaTi cTabiibHy pOOOTY HABITh IpU 301IBIICHX HABAHTXKCHHAX, OCKUIBKH
6y [ib-sIKE YNOBiIbHEHHS 00POOKHM 3alUTiB MPU3BOAUTD 10 SHIDKCHHS POy KTUBHOCTI
Ta (iHAHCOBHUX BTpAT.

Bricoka AMHAMIKa 3MiH y PO3IOALIEHHX CEPEOBUINAX BUMArae BIPOBa/UKCHH
METOiB, SIKi JO3BOJSAIOTH 3MEHIINTH MEPEIKCBAM Tpadik, MOKPAIIUTH Y3TODKEHICTD
JaHMX MiDK By3damMp Ta 3a0€3IeYHTH ONTHMAJIBHWIT DO3MOMALT DPEecypciB MiX
ceppepamu. TpaauilifiHi miAxoau 10 yIIpABIIHHS 3aUTAMH, TaKi K NCHTPaNi30BaHe
MmaciuTabyBaHH, HE 3aBKIH € eheKTMBHUMH.

TakuM YHUHOM, DOCIIMKCHHs Ta BIPOBA/DKECHHT HOBUX METO/IB ONTHMi3amil
BUKOHAHHS 3alUTiB Y BHCOKOHABaHTaXEHMX CHCTEMax € BKJIMBOI0 HAYKOBOIO

3aj1a4€r0, 110 JO3BOJISE TiABUIATH IPO/Ly KTMBHICTH T2 3MEHIIMTH HABAHTAKCHHA Ha

iH(pPaCTPYKTYPY.-



Ouirnika O0rpyHTOBaHOCTI HayKOBHMX pe3yibTaTiB  AucepTamii, ix

AOCTOBipHOCTI Ta HOBH3HA.

HaykxoBa HoBusna pe3yJBTATIB JMCEpPTAIiiHOro JOCHIDKEHHS IOJIATaE B
HaCTy THOMY:

1) Briepme pospo6neno HoBumii MeTox MiHimizanii Mepesxesoro Tpadiky mpu
BHKOHAHHI 3aIUTiB y po3nofiieHux 6a3ax AaHWX Ha OCHOBI alrOpPUTMY KOHCEHCYyCy
Raft. 3aBasku nonepeansomy o6MiHy MeTagaHMMHU Ta Nojaibilii Marepianizauii
pesyJIbTaTiB METOA J03BOJISIE CyTTEBO 3HM3HTH 0OcAr iHpopMallii, IO MepeaacTes
MDXK BY3JIaMH, TUM CaMMM IIPUCKOPIOIOYM BHKOHAHHS 3aIIUTIB Y BUCOKOHABAHTAXKEHUX
CHCTEMaX.

2) VYI0CKOHAJIEHO METON Y3TrO/DKEHOCTI [JaHWX, 3aCTOCYBABINH AJITOPHTM
JleBenmTeiiHa 3 BaropuMu KoedimieHTamu, mo 3abdesneyye OLIbII TOYHE BU3HAYCHHS]
MIHIMAIBHUX 3MIiH MDK BepcismMu JaHmx. Takuil miaxix MiHIMI3ye mnepenady
HaJUIMIIKOBO1 iHdOopMaliii, nepeardu uine HeoOXiaHi 3MiHM 3aMiCTh MOBHUX KOMiH
JIaHWX, 3HIDKYIOYH MEPEKEeBUH Tpadik Ta MPUCKOPIOIOYH MPOLEC y3TOKEHHS.

3) Y 10cKOHAIEHO METOA pebaaHcyBaHHs JaHUX y po3Moinenux 6azax JaHuX,

IHTErpyBaBIIA TIEHETWYHI AalNrOPUTMH 3 ENTApHICTIO Ta aganTUBHUM
CXpEIleHHAM. 3aBAsKd JMHAMiyHOMy mifbopy mapamMerpiB Ta 30epexCHHIO
HaKpaIyX pilleHb METOM 103BOJs€ ChEKTUBHINIE PO3TOALIATA AaHI MDK BY3/aMH,
3HIDKYIOUM 9ac 06po6KH 3aIUTIB Ta [T ABUINYIOUH 3araibHy NPOIyKTUBHICTE CHCTEMH.

[IpaKTHYHAM DE3yTETATOM € PO3pO0Ka MPOrpaMHOro 3a0e3NedeHHs Ha OCHOBI
dpeiiMBopky Laravel i3 BukopumcTaHHSIM posmofinenoi 6asu namux MySQL Ta
kemryBaHHi Redis Ta peanisoBanuM merozoM MiHimizanii Mepexesoro Tpadiky B

anroputMi KoHceHCycy Raft mumixom nomepeqHbOro OOMIHY METaJlaHMMH MK
By3JaMH Ta [OJaJbIIo] MaTepianisamii OTpUMaHuX pEe3yNETAaTIB.

HaykoBi JOCIiUKeHHS BUKOHaHI 3/00yBaueM Ha Kaenpi iHhopMaLliHAX
cuetem Ta TexHojoriit KIT im. Irops CikopchbKOro B pamMKax iHiliaTWUBHOI TEMH
«OnTuMizanis po6oTH BeG-OPIEHTOBAHMX CHCTEM 3 BEJIMKMM 00'€MOM NAHUX» Ta
igmosinae Hampamy «IHdopManiiHi Ta KoMmyHiKaliiHi TEXHOJIOTII» 3 MEepemiKy

TNpIOPUTETHAX HATIPAMIB HayKOBO-TEXHIYHOI IsIBHOCTI.



Hs TiABALICHHA
Omxe, B aucepraniiiniii poboTi MOCTABJICHE HayKoBe 3aBJlaH
OKOHABAHTAXKEHHUX cpucreMax BMKOHAaHO

€ECKTHBHOCTI BUKOHAHHs 3allMTiB y BHC . -
jjorieo HayKoBOl1 J1SJIBHOCTL.

MOBHICTIO, 3/106yBayY MOBHOIO MipOIO OBOJIO/IIB METOAO
. MHUHMOIB
Ouinka 3micTy auceprauii, ii 3aBepuIeHICTL Ta AOTPHMMAaHHs NPHHI

aKazeMIi4HOI fo6poyecHocCTI.
" : o3 .B. noBHiCTIO
3a cBOiM 3MicTOM mucepramiiiaa po6oTa 3100yBata benoyca P.B

Bianosigae CTanaapTy BHUINOI OCBITH 31 cnenianpocti 121 ImxeHepis NpOrpaMHOTo

3a0e3MedeHHs Ta HAOpsAMKaM JOCTIDKEHb BilNOBIAHO 10 OCBITHBOL IPOTPaMH

«IHDKEHepist MporpaMHOro 3abe3neYeHHAY.
Jlucepramiiina po60Ta € 3aBepIICHOI0 HAyKOBOK Mpalero 1 CBUIYHTL TIPO

HasBHICTH OCOOMCTOro BHECKy 3100yBaya y IHKEHEPHO-TEXHOJIOTTIHHH HayKOBUA

HaIpsM.
PO3rISSHYBIIM 3BiT MOAIGHOCTI 32 pe3yJbTaTaMH MNEPEBIPKH JHCCPTAlIMHOL

poboTH Ha TEKCTOBI CIIBIAAIiHHS, MOXHa 3pOoOMTH BHUCHOBOK, INO [MCCpTallliHa
poGora Benoyca Pomana BonoaumMupoBrya € pesyisTaToM CaMOCTiHHUX TOCTiDKSHb
3n06yBaya i He MiCTHTB eeMeHTIB (anscudikanii, komminsiii, habpukanii, rariaty

Ta 3aM03MYeHb. BHUKOpHCTaHi ifei, pe3yiJpTaTH i TEKCTH IHIIMX AaBTOPIB MaroTh

HaJIeXH] IOCUJIaHHS Ha BIANOBIHE JHKEPEO.

Moga Ta cTHIIb BHKJIaJE€HHA pe3y/bTaTiB.

Hucepraniina po6ora HammcaHa YKpaiHCHKOIO. Jlucepraiis CKIaJacThesi 3
BCTYIY, 5 PO3/iJiB, BUCHOBKIB, CIIUCKY JITEPATYpH Ta NONATKIB. 3araibHWM 0OCST
aucepranii 142 cTOpiHKH.

Y BCTymi J€TalBHO HABEJEHO AaKTyalbHICTH POGOTH B DI3HHX HalpsiMKax
JUSUIBHOCTI Ta BaXCIMBICTh IiJBAICHHA e(GEKTUBHOCTI BHUKOHAHHS 3aUATIB y
BHCOKOHABAHT&XCHUX POMOALICHAX CHCTEMAX, PO3KPUTO HAYKOBY HOBM3HY, 3B’ (30K
po6OTH 3 HAYKOBHMH HpPOrpaMaMi Ta ILIAHAMH, METy, 3aBaHHs, 00’ €KT, MPEAMET Ta
METOIU JUCEPTALHOrO 10CII KSHHS.

Iepmmii posin npucesgeno ormsimy Ta aHaJli3y CyYacHMX METOAIB, MAXOMIB Ta

TCXHONOTIA B 00JAaCTi  NMiABMINGHHS WIBMAKOAI BUKOHAHHS  3ammTis y



Hi TeopeTUYHI 3acajy Ta

TO OCHOB
BHCOKOHABaHTXKEHUX CHUCTEMAX, 30KpeMa posrisaHy s it
BuxoHaHo aHal3 JITEPATyp

- M'
MAXOAM 10 po3nofileHHx 6a3 JaHUX Ta CHCTE - s
A 1IXO00H,
JDKEPEJI, BA3HAYEHO HeI0JiKH HasBHHUX PillIEHb Ta OKPECICHO T

OCHOBOIO [UISl OAAIBILUX JAOC/IiKEHb. oXinemHx
: B pO3II
Y nmpyroMy posaiii HaBeJEHO OIS MPOTOKOJIB KOHCEHCYCY B P

CHCTeMaX, AETAIbHO PO3IJISHYTO MOXJIMBOCTI ONTHMi3allii MEpEKEeBOro Tpaqmq'z B
arropur™i Raft. OmmcaHo maremaruuHy MoOJefb, sKa BpaxoBY€ NpOLEC OOMiHy
M€eTaaHMMHU, Ul MiHiMi3alii o6¢sriB nepeaaui ingopmanii. Takox HaBEAEHO METOA
Y3TO/DKEHOCTI JaHUX Ha OCHOBi anroput™my JleBeHiuTeifHa 3 ypaXyBaHHAM BaroBHX
KOCQILIEHTIB, 1110 J03BOJISE CKOPOTHTH Yac 0OPOOKH 3MiH | HABAHTKEHHA Ha MEPEXKY.

Y TperboMy po3zini posrisHyTo 3amaui peGanaHCyBaHHS PO3IOALTEHHX 6a3
AaHMX Ta HABEACHO MIAXOAM OO iX pO3B’SM3aHHSA 3a NOINOMOTOK T'€HETHYHHMX
anroputMiB. OCHOBHY yBary NpHILIEHO MeXaHi3MaM EeIiTapHOCTI Ta aallTUBHOMY

CXPCLICHHIO, SIKi IiJABUIIYIOTh TOYHICTh i HIBUAKICTH 3GDKHOCTI 10 ONTHMATIBHOLO

po3MONiNY maHMX MDK Bysmamu. Y pesynerari  QopmanizoBaHO — 3amady

peﬁaJIaHC)/BaHHH AaHUX Ta HaBEIEHO OIIHC BUKOPHCTAHHA HOBOI'O maxony B

NPaKTHYHHUX YMOBAX.

Yetsepruii posnin npucssuenmit Po3po0ui mporpaMHIX 3acoBiB I peamizarii
3aIpONOHOBaHKX MeToxiB. HaBeneno 3arajlbHy IPpOrpaMHy apXiTeKTypy Ta HIpHHIUAIHA
iHTerpanii Momyis. IIpoananisoBano migxomm mo FeHepamii TeCTOBHX maHUX i
3a0e3NeYeHHs 3pyYHOCTi PO3TOPTaHHs NPOrpaMHOro 3abe3neyeHHs.

Y m’aromy posnmini omucano PE3YJIbTaTH CKCIEPUMEHTAILHIX JOOCIIIKEHD,
HPOBEACHAX y pamKax iHTerpaibHoro CCPEOBHIA CHCTEMU OHJIAHH-)KypHATy.
Haseneno neransumii ananis OTpMMaHHUX pe3yJIbTATIB.

Aucepraniiina po6ora oopMIIeHa BixmoBiTHO A0 BUMOT Hakasy MOH YKpainu

BifT 12 ciung 2017 p. Ne 40 «IIpo 3ATBEPIDKEHHS BUMOT 1[0 oopMIIeHHS AUcepTaiiy.

Onpunronnenns P€3YJIbTaTIiB AHcepTauiiinof poboru.

HaykoBi pesynsrary AUCEPTAlii  BHCBiTEH] Y 8 HaykoBux Iy Outikarisix



i fau; 1 myOGnikauis
Oy 6JTiKy Basus 10 Tepentiky HayKOBHX (axoBux BUIaHb YKpalfH Iy Y

. i i i Scopus.
IEPIOAMIHOMY HAYKOBOMY BHIaHHI, IMPOiHAEKCOBAHOMY Y 0azi JaHux p
aZleHo pe3yapTaTh JUcepTalliiHOl

VY HaBeaeHMX myOikaLisx AOCUTH MOBHO BHKII
aKuii 6asyerecd Ha JOCHIIPKEHHSIX

pobotu. Crarri MicTsaTh opuriHaabHUM MaTepiall,

3n100yBaya.
i Ha 5 HaykoBHX (GaxoBHX

Takox pesyJTbTaTH AucepTalii Oymd anpodboBaH

KOH(pEPEHLISAX.

TakuM YHHOM, HAYKOBi pe3yJIbTATH ONMHUCaHI B AUCEPTALMHIN pobOTI MOBHICTIO

BHCBITJIEHI y HAyKOBHX ITy6ikanisix 3100yBaJa.

Henoumiky Ta 3ayBasceHHsl 10 AMcepTaNilHOI po0OTH.

1. 3ayBadkeHHs 10 oopMiIeHHs poOOTH:

= B TEKCTi AMCEPTALlil 32CTOCOBAHO JOCUTH OaraTo AHTIINM3MIB, SKi MalOTh
Bi/IIIOBiIHUKYM B YKpaiHChKiit MOBi. TakoX OJHOYACHO 3yCTPIYalOThCS OJHl 1 Ti
)X TEPMIHM Ta CKOPOYEHHSI K YKDAiHCHKOIO TaK i aHITIHCBEKOI0 MOBamu,
Hanpuitaa, DBMS ta CKB/I;

pucynku 1.3 ta 1.4 He Biipi3HI€ETBCA MK COO0K0;

3ararbHAN 06°€M poOOTH BKa3aHMi Ha cTopinni 19 HeBipHO: 152 3amicTh

¢axTraHEX 142 CTOPIHOK.

2. 3ayBakeHHS A0 3MICTy poOOTH:

- TEMa JWCepTalil NPUCBSYCHA METOAAM IIiIBUIIEHHS €(EeKTUBHOCTI
BUKOHAHHS 3allMTiB Y BHUCOKOHABAHTAKEHMX CucTeMaX. BopHouac B camiit
poOOTi PO3KPUTO came TeMY ITiABUIICHHS ¢PEKTUBHOCTI B PO3MOAUICHUX Oa3zax
JaHUX Ta CcHCTeMax 1 HEJOCTaTHBO YBard MPUALIEHO OCOOIMBOCTIM
BHCOKOHABaHTAXXEHUX CUCTEM;

—  3arajgbHl BHCHOBKM JO pPOOOTM 3aKOpOTKI Ta HE Yy IIOBHIH Mipi
B10OpaXkaroTh IIOCTABJIEH] 3a/1a4i Ta Pe3yIbTATH JOC/iIKCHb.

3. ¥V poboti He NpoBeIeHo aHai3 MBUAKOIT 3aIPOIOHOBAHNX METOIIB B yMOBaX

BUKODHCTaHHI PI3HUX KOH(Irypami#i 0OYMCIIOBANBHHMX DPECYpCiB, TAKHX SK:

LIEHTpaJIbHI YK rpadivHi Ipouecopy, KOMI'IOTepHa Mepexa. Takuii aHam3 €



i : 1 OIMOHOBAHUX
BaXKJIMBUM JUUIs1 OLIIHKH PECYypCIB, HeoOXimHUX AJi8 peai3alil 3anp

i i i i TH 3aCTOCYyBaHHA
MeTOAiB, BOAHOYaC HOro BiJACYTHICT MOXE YCKIa/lHH y
JOBHUIIAX | 3HU3UTH IXHIO NPAKTHIHY

PO3pO6OK Yy BHCOKOHABAHTAKEHUX CEPE
HaBejeHO ONUC KOHGIrypaii

3HaYuMicTe. Takox y posgini 5 HE

00YHCIIIOBAIBHOIO CTEHY .
4. Jlna mociifykeHHs e)eKTHBHOCTI po3poOIeHUX METOIIB 06paHO BUKOPHMCTaHHs

CKBJl MySQL. Oxnak aig 6isl HOBHOLIHHOTO JOCHI/UKEHHs HE BUCTaYae
NODIBHAHHS 3 IHIKMMH 6a3aMHM JaHMX, SK peIAIAHAMHA TaK 1 NoSQL,

Hanpukiaz, Oracle, xomomkosoo Apache HBase, Apache Cassandra uu

MongoDB.
5. ¥ pobori HegocraTtHIO yBaru [MPUAUIEHO aJIBTCPHATHBHUM MAXOJaM

OiABUIICHHS e(eKTUBHOCTI 3amuTiB. He BucTauae aeTani3alll IOpIBHAHHA

3aIpOIIOHOBAaHHUX METO/IB 3 IHIIUMH CydJaCHHUMH MiaxXoaaMu abo alirOpuTMaMH.

6. 3acrocyBanHad MoaudikoBaHoro Meronxy JleBenmreiiHa 3  BaroBUMH

KoedillieHTaMH € JOLITbHUM, B MEpIIy 4epry, Ajas poOOTH 3 TEKCTOBMMH

nanumy. IIpu 36epiranHi 6iHapHUX 00’€KTIB TaKWil alnroputM He 3abe3nedye

e(PeKTHBHOTO MOPIBHSHHS a00 YacTKOBOTO OHOBJIEHHS, IO 3HAYHO OOMEKYE

YHIBEPCATBHICTH PO3POOIEHOr0 PIlICHHS.

BBakaro, 110 BHC/IOBJIEHI 3ayBa)KeHHs HE € BU3HAUANBHUMHM i HE 3MEHIIYIOTh

3arajbHy HayKOBY HOBHM3HY Ta IIPaKTHYHY 3HAYMMICTh Pe3yJbTATiB Ta HE BIUIMBAIOTH

Ha TI03UTUBHY OLIHKY AHCepTalifiHol poGoTH.

BucHosok npo auceprauiiiny podory.

Beaxaro, mo jucepramiiina poGorta 3100yBaua CTyNeEHs IOKTOpa dinocodii
benoyca Pomanma Bomogumuposmua Ha Temy «Mertomu i IpOrpamMHi 3aco0u
TiJBUIIEHHS e(EKTUBHOCTI BUKOHAHHS 3aIlMTiB Y BHCOKOHABAHTAXECHUX CHCTEMAX)
BUKOHaHAa Ha BHCOKOMY HAyKOBOMY DpiBHI, HE NOPYNIy€ NPHMHIMINB aKageMidHOl
JI00pOYECHOCTI Ta € 3aKiHICHMM HAyKOBUM J0CILPKEHHSM, CYKYIHICTh TEOPETUYHUX
Ta NPaKTHYHUX PE3YJBTATIB SKOTO PO3B'SI3y€ HAyKOBE 3aBJAHHS, 10 Ma€ iCTOTHE
3HAYEHHA JUIA rajysi 3HaHb «|HQOpMALIKHUX TEXHOIOTIi. Hucepraniiina podora 3a

aKTyaJIbHICTIO, IPAKTUYHOIO LHHICTIO T2 HAYKOBOK) HOBU3HOO NOBHICTIO BITIOBI A€



BHMOIaM 4HHHQrq 3aKOHO1aBCTRy Ykpainu, o
UCYIDKe :
np ymx HHA  cTyneng AOKTOpa  dinocodii
CHCLIAM30BaHOT Byeyqj Pam 3axnany

nependaveni B n.6 — 9 «Ilopsiaky
T4 CKacyBaHHs PpillieHHd pa3oBoi
BULIOI OCBITH, HAayKOBOI YCTaHOBH IIpO
Hp'H‘fymKeHHH CTYNeHs n0kTopa dinocodiin, sarsepmienoro Mocranosoio Kabinety
MIKICTpiB Yxpainm Bix 12 cians 2022 p. Mo 44,

3n06ysay benoyc Poman Bonomumuposuy 3aciyroBy€ Ha NpUCY JUKeHHS CTYTICHS
JI0KTOpa dinocodii B ranysi spans 12 Indopmauiiini TexHOIOTIT 32 CrieuiatbHicTio 121

[rmxeHepis [IporpaMHoro 3abe3ne4yeHHs.

Peuenzenr:
Jlouent xadenpu indopmaruxu ta
NPOrpamHoi iHKeHepii
HauionansHoro rexsignoro
YHIBEpCUTETY YKpaiHu

«KHiBChKHIA OMITEXHIYHUM IHCTUTYT

imeHi Irops Cikopcbkoroy,
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