BIAT'YK
o¢iniiHOro OnoHeHTa Ha AucepTaniiny po6ory
benoyca Pomana Boslogumuposuua
Ha TeMy «Metonu i mporpamui 3aco6u miBHIIEHHS €()eKTUBHOCTI BUKOHAHHS
3aITUTIB Y BUCOKOHABAHTAXKEHIX CHCTEMaX»,[IPEICTABIICHY Ha 3000y TTS CTyIIeHs
moxropa ¢inocodii B ramysi 3uans 12 Iadopmariitti Texnomorii 32 cneniansHicTIo
121 Imxenepist mporpamuoro 3a6esmneuenns

AKTyajabHicTh TeMu quCepTamii,

AKTyanbHiCTh TeMH uCcepTarii 3YMOBJICHA 3HAYHUM 3POCTAHHSIM OOCATIB NaHMX
1 cknmamHicTIO 06pOGKY 3amHTIB Y BUCOKOHABaHTaXXCHUX PO3MOIIEHUX chucTeMax. YV
CY4acHOMY CBiTi, ne iH(pOpMariiini TexHOMON] 3aifMArOTE LIEeHTpaJIbHe Miclle B
HAYKOBHX, IPOMHCIIOBMX Ta KOMEPLIHHUX Ipolecax, e(eKTHBHE yHpaBITiHHS
BEIMKAMY  OOCATaMH JaHWX Ta OITHMI3arlis IponeciB iX oOGpo6KH € KpUTHYHO
BaXIUBUMU, IJIs1 3a0€31eUeHHs cTabiIbHOCTI Ta IIPOTYKTUBHOCTI TAKUX CHCTEM.

OnHieto 3 HaiGimBIIMX npobieM € 3abesledeHHs Y3romKeHoCT] JaHUX Y
po3mnomiieHux 6azax AQHUX, a TaKoX MiHiMi3allis MepexeBoro Tpadiky mim gac
BUKOHAHHSI 3aIIMTIB Y BUCOKOHABAHTAKCHIX YMOBax.

Tema nuceprauii € BaxnuBoro mIg PO3BUTKY TEOPETHYHUX OCHOB i IPAKTUUHUX
METOAIB onTuMisamii poGoru PO3IOIINEHNX CHCTEM, 30Kpema, s IIi ABUIIIEHHS
ebexTHBHOCTI 06pOGKH 3aIIUTIB, 3MEHIUCHHS MEepEXeBOro Tpadiky i moxpaieHHs
IpoLeciB peGaaHCcyBaHHs. YpaxoByloun CTPiMKHil PO3BUTOK TEXHONOTii 00poOKu
BEJIMKUX NaHWUX Ta BUMOTH JIO IIBUAKOIT Ta MACIITAG0BAHOCT CUCTEM, JOCTIiKEHHS
B Wi ramysi mae Beimke 3HAYeHHS A MaiOyTHIX HAYKOBHUX 1 TEXHOJIOTIUHMX
JOCSTHEHBD.

Ouinka  o6rpynroBanocri HayKOBUX  pe3yabTaTiB  jaucepramii, ix
IOCTOBIPHOCTI Ta HOBU3HH.

HaykoBa HOBu3Ha pesynsraris AUCEPTALiMHOTO MOCTiIKEHHS MOJsrae B
HACTYITHOMY: 'y pPO3pOOLi HOBHMX METOMIB ONTHMI3amil BUKOHAHHS 3aIIUTIB y
BHCOKOHABAHTAXXCHUX POBMONITEHNX CHCTEMAX, 30KPEMA B KOHTEKCT] 3MEHIICHHS
MEPEKEBOro Tpadiky Ta IOKpamleHHs Ipomecin y3roKeHocTi manux. Onuiecro 3
KIIOYOBUX IHHOBANil € BUKOPHMCTAHHS amarTHBHUX TeHEeTUYHUX aJTOPUTMIB IS
pebanaHCyBaHHS [JaHHMX, a TaKOXK 3aCTOCYBaHHS MOIM(IKOBAHOTO aIrOpUTMY
JleBeHIITEliHA 3 BaroBUMHU KoedilmieHTamMu st MiJIBUIICHHST  e(heKTHBHOCTI
CHHXPOHI3aIl] JaHNUX y PO3HOALIEHHX CHCTEMAX.

Hocroipuicts HaykoBux pesynbTatis 3abesnedyerses depes CKCIIEPUMEHTH,
IPOBEACHHS fKMX MIiATBEPAUIO TEOPETHYHI MOJIOIKEHHS pobotu. Emmipuysi
HOCIIKeHHs OyJIH BUKOHAHI B PeaNBHIX yMOBax Ha OCHOBI IPOTOTHITY CHUCTEMH, 110
AO3BOJIIE TIEPEBIPUTH  e(eKTUBHICTE 3allpOIIOHOBAHMX MeETOXiB. Bukopucrani



MaTeMaTH4YHI MOJIENI, a TaK0XK peaizais IIPOTPaAMHMX DIllIeHb Hal0Th MOXJIMBICTD
TOYHO  BiATBOPUTH yMOBH CKCIIEpUMEHTIB T4  OILHHUTH Pe3yIbTaTUBHICTh
3aIIPOITOHOBAHMX ITiXO/IiB.

Omxe, B muceprariiiit poboTi mocTraBieHe HayKOBE€ 3aBIAHHS BUKOHAHO
TIOBHICTIO, 37100yBa4 IIOBHOO MIipPOFO OBOJIOZIIB METOIOJIOTIEI0 HaYKOBOI JIISITLHOCTI.

Ouinka 3micry amcepraumii, i 3aBePINEHICTh Ta JOTPUMAHHS NPUHUHUIIIB
aKaJeMi4Hol 706poYecHOCTI.

3a cBoiM 3micToM mwcepraniiina po6ora 3nobyBaua Benoyca P.B. mosmicTio
BiZIIOBinae Cranmapry BuImoi ocBitu 3i creriajgbpHocTi 121 [mxeHepis mporpaMHoro
3abe3meueHas Ta HanpsIMKaM JOCJI/DKeHb BIAMOBIZHO 10 OCBITHBOT IIPOrpaMHu
121 Imxenepist mporpamMHOTro 3a6e3nedenHs.

Hucepraniiina po6ora e 3aBepienoro HAyKOBOIO Ipalero i cBimuuTh mpo
HAsIBHICTB OCOGHCTOrO BHECKY 3106yBaua Y IH)XEHEPHO-TEXHONIOTYHMN HayKOBHi
HaIIpsSIM.

PosrmsnyBum 3BiT momiGuocti 3a pe3yIbTaTaMu IIEPEBIPKU THCEpPTALiitHOT
pobOTH Ha TEKCTOBI CIiBIAMIHHS, MOMKHA 3poOUTH BHCHOBOK, IIO AHCEpTaliiiHa
poGora Benoyca P. B. e pesynsratom camoctifirmx mociimKeHb 3m00yBada i He
MICTUTH  eleMeHTIB  danbcudikaii, KOMIUDILil, dabpukauii, mmariaty Ta
3ano3n4eHb. BukopucTaHni inel, pesymbrati i TEKCTH 1HIIMX aBTOPIB MAIOTh HAJIXKHI
TIOCHJIaHHS Ha BiZIIOBiIHe JKepero.

Mosa Ta cTuabL BHK/IageHHSs pesyabTaTiB

Hucepranilina pobora wHammcaxa YKPalHCBKOIO ~ MOBOW.  Jlmcepraris
CKIIANIACTECS 3 BCTYIy, 5 PO3JINIB, BHCHOBKIB, CITHCKY TTepaTypu Ta JONATKIB.
3aranbHuii o6csr aucepranii 142 cropinku.

Y Berymi witko o6rpyHTOBaHO aKTyaJIbHICTh TEMH NOCIIIDKEHHS, 3BEpTAIOUH
'yBary Ha Ii 3HAYyILIiCTb, Ui CydacHHX HayKOBUX HalpsMIB Ta MPakTUKU. MeTa i
3aBIAHHA  TOCII/DKEHHS CQOPMYIBOBaHI  9iTKO, IO 3a0e3nedye IpaBUIIbHE
CIPAMYBaHHS HAYKOBOTO IOIIYKY. Bi3HaueHa HaykoBa HOBH3HA 103BOIISIE 3pO3yMiTH
BHECOK 37100yBa4a B PO3BHTOK TE€OPETHYHHX | IPAKTUYIHUX ACIEKTIR po3nomieHnX
CUCTEM

Y mepuomy posaiii npescraBneHo ornsn CYyYaCHUX TEXHOJIOTIH ITiBUIIEHHS
€()eKTHBHOCTI BUKOHAHHSI 3aITUTIB Y BHCOKOHABaHTaXXE€HUX PO3MOMIIEHUX CHCTEMAX.
IlpoBeneno amamis icHyroumx MeTomis ONTUMi3allii, 30KpeMa TeXHOJIOrii
dparmenTanii, perutikamii, ysromkeHocTi Ta pebanancyBanus maHux. Ha ocHOBI
MPOBE/ICHOTO aHaJli3y BUSBICHO OCHOBHI HpOGIIeMH, SKi IOTPEOYIOTh TOJAIIBIIOTO
JIOCTIKEHHSL, Ta CHOPMyYITBOBAHO HAYKOBE 3aB{AHHS Auceprariii.

Y apyromy posaini posrisayTO MeTomm [IPUIIBUAIIEHHS Y3TOIKEHOCTI TaHUX
Y BHUCOKOHaBaHTa)XEHMX cHcTeMaX. JIOCIIKEHO IPOTOKONH KOHCceHcycy Paxos Ta



Raft, metonu onTumisanii Mepexesoro TpadiKy, a TAKOXK po3po6IeHO MaTEMAaTUYHY
MOZenb JUIs MiHiMi3amil BUTpaT Ha nepefady MaHMX MIDK BY3JaMH CHUCTEMHU.
3anpornoHOBAHO BIOCKOHATIEHUH METO Y3TOJ/UKCHOCTI Ha OCHOBi allfOpPUTMY
JleBenirelina 3 BaroBUMuU Koe(illieHTaMM, IO JO3BOJSE 3MEHIIUTH O6CST
IIepelaBaHuX JaHKX y BUIIAJKY YaCTKOBUX 3MiH.

Y TperboMy po3mini 3ampomoHOBaHO MeTomm IIOKPAIIEHHs  IPOIeCcy
pebaiaHcyBaHHS B PO3MOMiNEHHX 6a3ax MaHUX IIIIXOM 3aCTOCYBAaHHS T€HETHYHUX
anroputmis. JlocmimkeHo MexaHisMu eTiTapHOCTI Ta ajanTHBHOTO CXpEILEeHHs, SKi
AO3BOJISIIOTE MiJABUAIIUTHA TOYHICTH 1 IIBHIKICTE TMOLTYKY ONTUMAJBEHOTO PO3MOIIITY
JAHUX MK BY3JaMM CHCTEMH. 3alpONOHOBAHHMM MiAXiT NO3BOJSE 3MEHIINTH
3arajbHUi Yac BUKOHAHHS 3alUTIB y DPO3NOMiNEHMX 6a3ax NaHWX i3 JMHAMIYHO
3MiHHUM HaBaHTAKEHHSM.

Y uerBepTomy posaii PO3TIIAHYTO IPOrpaMHi 3aco0W, BMKOPHCTAHI IS
peanizanii 3anpomoHoBaHMX MetomiB. OmMCaHO PO3pO0JICHEe CepeloBUILE IS
TECTyBaHHs 3alIPOIIOHOBAHMX ANTOPUTMIB, IPOrpaMHy apXiTEKTypy peaizoBaHoi
CHCTEMHM Ta MEXaHI3MM iHTerpallil 3aIpOnoHOBAHMX piIleHS y PealbHI po3moiieHi
0a3u naHux.

Y IW’ATOMY pO3Mili HABEIEHO PE3yNBTATH eKCIePUMEHTANbHAX TOCIiDKEHE.
IlpoBesieHO  TecTyBaHHsS — 3ampOIIOHOBAHMX METONIB B YMOBax peajbHOr'o
HaBaHTAXCHHS Ta BUKOHAHO IOPIBHSAIBHMM aHATI3 13 TpaJuI[ifiHUMM ITiIxX0qaM.
OrpuMaHi pesynTbTaTH HEMOHCTPYIOTH CKOpOYEHHS 4acy BUKOHAaHHS 3allUTiB,
SMCHIICHHS MEPEXEBOT0 TpadiKy Ta IOKpaIleHHs piBHOMipHOCTI po3nozity
HaBaHTa)KEHHS Ha BY3JIH CUCTEMH.

3arambHi BHCHOBKM BHCBITIIIOIOTH OCHOBHI HAYKOBI PE3yJIbTaTH, TAK SIK IIe
BUPIIlye HAYKOBE 3aBIaAHHL.

Hwucepraniiina po6ora odopmieHa BifIOBIIHO 10 BEMOTr Hakazy MOH VYkpaiuu
Bix 12 ciunst 2017 p. Ne 40 «IIpo 3aTBEpIKEHHS BUMOT 0 O0(OPMIICHHS UCEPTALIiI».

Onpuiroanenns pesyabraris aAuceprauiiinoy poGoTH

HayxoBi pesymbratu mucepramii BucBiTIeHI y 10 HaykoBux myOuikamisx
3m00yBaya, Cepesl AKHX: 4 CTATTi y HAyKOBHX BHIAHHSX, BKIOYECHHX Ha naty
OIyONiKYBaHHS JIO Tepelliky HAYKOBMX (DAXOBUX BHIAHb Ykpainu; 1 crarrs y
NEePiOAMYHUX HAYKOBHMX BHAAHHAX, IPOIHAEKCOBAHUX y 6a3ax manux Scopus.

Taxox pesyneTatn nucepramii Gymu ampoGoBami Ha 2 HAYKOBUX (haXxoBUX
KOH(epeHIisx. A Takox 1 crarts 6e3 KaTeropii i 2 Te3au Ha MIXHAPOIHMX HAYKOBHX
KOH(]EepeHIIisX.

Hopymenus: mpuHIMIIB akamgeMiyHol f06poYecHOCTI B nyOmikarisx He Gyio
BUSBJICHO.

Taxum uuHOM, HayKOBI pe3yabTaTH OmMHKCaHi B J¥cepTaniiiaiii poGoTi mOBHICTIO
BHCBITIIEH] Y HAYKOBHUX ITy0IikaIisx 3106yBada.



HenoJjiku Ta 3ayBaxKeHHsl 10 qHCepPTANiiiHOT poGoTH.

1. 'V mepmomy posmini muceprauiitmoi poboTH He BHCTayae eTalbHOIO
ONIAMy Ta aHali3y KOHIENIH] amanTHBHOIO OanaHCyBaHHsS HABAHTAXCHHS, KA €
BKIMBUM  aClICKTOM  UIS  IIJABUIIEHHS e(EeKTUBHOCTI BHMCOKOHABAHTAKEHIX
POBIOIIICHUX CHCTEM, OCKIIBKH BH3HAYAC MEXaHi3MUA ONTUMAIEHOTO posnonity
3aIIMTIB MiXK By3JIaMuy,

2. Pucynxu 2.2, 2.3,4.6, 5.8 IPEACTABIAIOTH JIICTHHT KOAY, IPOTe MAaOTh
HU3BKY SKICTb BiOOPaXKeHHS, IO YCKIAIHIOE CIPUMHATTA MaTepiamy. Jlus
MiABUINEHHS uHMTaGeNpHOCTI Ta 3pYyYHOCTi aHanmisy gouminbHime 6ymo 6
BUKOPUCTOBYBAaTH (OPMATOBAHUI TEKCTOBUH JIiCTHHT 06e3r0cepeHEO B OCHOBHOMY
TEKCTI pPOOOTH 3aMicTh BCTABIEHHX 300paxcens. Ile 3aGesmeumno 6 wiTkicTs,
BIAMOBIHICTS BUMOraM O(GOPMIEHHS Ta [OJIErmIo 6 Bi/ITBOPEHHS HABEICHUX
IIPUKJIIAIIB.

3. 'V poboti nouineno 6yino 6 Hamatu OOIPYHTYBaHHS BHOOpY came
TCHETUYHUX AllTOPUTMIB, I peGallaHCyBaHHA NAHWX, OCKiIbKH icHyIOTH iHmI
e(EeKTUBHI €BOJIOMIHH] IiIxomu, Hampukiaz Particle Swarm Optimization, sixi Moryu
0 3abesmeuntd IIBHMAIIHMIL IOIIYK ONTUMAIBHHUX DIIEHs Yy JUHAMIYHHX
cepenoBHIax. II0piBHAHHS TakMX MiAXOMAIB TO3BOIMIO 6 TIOBHIIIIE OI[IHUTH IIepeBaru
Ta HeJIOJIIKU 3aIPOIIOHOBAHOTO METOY.

4. Bubip enexrpoHHOrO OHJNIAWH-KYPHATY, SIK eKCHEepPHMEHTAIBHOIO
CEpelioBUINA € BJANUM, ONHAK IOLIIBHO Oylo 6 TakoK PO3IIAHYTH CHCTEMH 3
BHCOKOIO JaCTOTOIO 3MiH, HAaIIPUKJIa/, MOHITOPHHT [IOTOKOBHX JaHUX, 110 JO3BOJIHIIO
0 mOBHiIIe OLiHUTH e(heKTUBHICTE 3aITPOIIOHOBAHUX METOJIB B YMOBAaX iHTEHCHBHUX
OHOBJIEHb.

BBaxaro, 10 BHCIIOBIIEH] 3ayBaXeHHS He € BU3HAYAIBHUMHU i He 3MEHIIYIOTh
3arajibHy HayKOBY HOBM3HY Ta IPAKTHYHY 3HAYHMICTh PE3yIIbTATIB Ta He BINIMBAIOTE
'Ha MO3UTHBHY OLIHKY JUcepTaliiiHol po6oTy.

BucnoBox npo AucepTauniiny podory

BBaxaro, mo nucepranifina poGora 3100yBaya cTymeHs Jokropa ¢hinocodii
Benoyca Pomana Bomoaummposrnua Ha TeMy «Meromu i mporpamui 3acobwm
NiBAIIEHHS e(eKTUBHOCTI BUKOHAHHS 3aINTIR Y BACOKOHaBaHTAXXEHUX CHUCTEMAX)
BHKOHAHa Ha BHCOKOMY HAyKOBOMY DiBHi, He IOpYIIye NPHHLHIIB aKameMiqHoi
JIOOPOYECHOCTI Ta € 3aKiHIEHIM HayKOBAM JOCILIDKEHHAM, CYKYITHICT TEOPETHIHIX
Ta TPaKTUYHUX PE3YNBTATIB SKOrO PO3B'SI3ye HAYKOBE 3aBIAHHSA, IO Ma€ iCTOTHE
3HAYEHHS UL rajysi 3HaHb «[HhopMaIifiHuX TeXHOIOr i, Huceprariiitia poGoTa 3a
aKTYallbHICTIO, TPAKTHYHOIO IIHHICTIO T4 HayKOBOX HOBH3HOIO IIOBHICTIO BifTIOBinae
BHMOTaM IMHHOTO 3aKOHOJAaBCTBA YKpalHH, IO IepexbadeHi B m.6 — 9 «Ilopsinky
TIPUCYIDKCHHS  CTYIeHsS JOKTOpa ¢inocodii Ta ckacysaums pillleHHs pa3oBoi



Creliani3oBaHoi BueHO! paju 3aKlaZy BHINOI OCBiTH, HayKOBOi yCTaHOBH po
MPUCYDKCHHS CTyTIeHs JoKTopa dimocodiiy, 3aTepmkenoro I1ocTanoBo0 Kabinety
MinictpiB Yxpainu Bix 12 cigns 2022 p. Ne 44,

3m06yBau Benoyc Poman Bonognmuposuu 34CIyrOBy€ Ha IIPUCYIKEHHS
CTyIeHS JoKTopa (imocodii B ramysi smamp 12 [Hdopmaniiini TexHOMOMT 3a
crenianbHicTIo 121 Imkenepis IIPOTpaMHOro 3abe3neyueHHsl.

Odiuiiinnii ononenr:
3aBimyBau Bimminom JOCIIKEHD
HAaBKOJIUIIIHLOTO CEPEOBHUINA
[HCTHTYTY TenmexoMyHikariif i
riobaneHOro iHpopMariiHoro

npoctopy HAH Vkpainu, i
AOKTOP TEXHIYHHUX ayK, IPOdecop W Bacuims TPUCHIOK
/

«20» mroToro 2025 poky

ITignuc 3aBimyBaua Bimminom JOCIIIKEHb HAaBKOJIUIITHBOTO CepenoBHIIA

IHCTUTYTY TenexoMyHikamiii i roGansHoro iHpopmariitHoro mpocropy HAH
YKpaiHy, TOKTOpa TexXHIYHIX HayK, mpodecopa TprucHioka Bacuns Mukonaitosuya
i JTBEPKYIO.

Hauansruk sigminy KaJpiB
[HCTHTYTY TenexoMyHikamiit i ro6a:
indopmaniitaoro npoctopy HA
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Onena PATUYK
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