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PErIEH3rq

{on:xnHKo Haaii Muxafi.rriBHrr, KaHrr4Aara rexni.{uux HayK, rorreHra,

roqerlra xaQegpz iu$opnaaqifinoi ra xiSepuern.rHoi 6esneKr.r ivreni npoSecopa

dolo,lrttoupa Eypx'{Ka KlaiecbKoro croJrr.rr{Horo yHinepcr4Tery inaeni Eopuca

tpiriueHxa, H.a Ar4ceprarliro I{IPKAHIOK {iauu AHapiisHll <<MeroArr ra
-.l ^ - ^ -rfl oABJr I o nru n'risa qi t po: uoAiJIy o6qu c.n roB aJr r, H rrx pecypcie xMa p H r.rx cr{creM

a,nn niaeuuleHHs 6esreKu)) rIoAaHy ua s4o6yrrf, cryneHr AoKropa Sinoco$ii
l

sE crreqialtsicrro 125 Ki6ep6esnexa.

-t " Arcrya.nr uicrr Ar{cepra rlifi u oro 4o c.rrigxeu un

iSpocrauna xiruxocri ra iHreHcltsuocri ri6eparar Ha xvrapui
2

oPr{4cnroBaJrbHl QvrcreMkr, IIIO o6cnyroeyrorb KpHrlrrrHy inspacrpyKrypy,

4epxanui ra xouepqifiui cepeicz, npl43Bolr4rb Ao rocrpoi neo6xiAnocri

y{ocrouaJreHHr icuyrovzx i po:po6xra HoBr4x uero.qin ynpanninHr
L 

- L f _____ r,4vrvArs 
JTLYqDJLLTLTLA

o?qacnrcBaJlbHrrMl4 pecypcaMl4 3 ypaxyBaHHf,M 6egrerosax prr3rrKin. B yMoBax

rloBHoMacuna6noi nifinra ra uo6alruoi qnsponisaqii xrraapni cepeAoBr4rrla

AqAaxn qacrllue crarorb Illnnrc araK Trr[y DDoS, EDoS i qinecnp.rrMoBaHurx

BToplHeHb, HacJrlAKoM flKr{x e Aefpa,4aqi.a cepeicin, nepenaHTa)KeHH, pecypcin i
lopy[IeHHt .{ocryrlHocrl KpHTr4qHo BaxJrr4Br4x in$opnraqifiuux clrcreM. 3a

rdxr.rx yMoB rpa4raqifini niAxoAH Ao posno4iny pecypcie, opienronaHi



qrepeeaxHo Ha llpoAyKTl4sHicru i aapricrb, BprflBlrflrorbcr HeAocrarHinag rr.[
qa6esneveHHr crifiroro ra 6esne.rHoro syHxqiouyBaHH.fl xMapHr4x cr.creM.I / ___-_- _ -- r\aYreyrru^ r

3 isruoro 6oxy, 6araroxopr4cryBarlbKa [p'rpoAa xMapHr.rx

goril{crroBaJrbHr4x cr4creM, norxapeHHr ri6prz4ur,rx i lryrlu4xMapHr4x

JPxlTexrYp, a raKox 3pocrann.q ximKocri anroMaru3oBaHzx i AoBrorpprB€ur'X

gorlutcftoBaJIbHIIX 3AAal ycKiIaIHIOIOTb npoqecu ueHTparisonauoro ynpanniunx
peclpcavz. llouanr<u xonsirypaqii, Hey3roA)Keui gii oKpeMrzx r<oMuonenrie

clucTenarz ra ai4cyruicrr roop4rariaqii iraiN cy6'errauv 3axr4cry Moxyrb
IJpI4SB0AI4rI4 .4o Hee$exrzBHoro BlzKoprlcr aHHfl pecypcin i creopro BarvrJI

foo?r,no"i 
nexropz 3arpo3. v raxnx yMoBax ynpanniHH.r pecyp caMrr xMapHr4x

cl4cTeM repexoAr,rrb y nnoqr4Hy CrparerivHofo 3aBraHH.'r, rJIo norpe6ye
Bpax)'BaHH's He JILIIIO rexHi'IHI'Ix, a it 6esnexos r4x raopranisaqifiuux acnexriB"

[IepexiA Ao BuIKopI{cr aHHfl xMapHrrx rexnororifi y Kparr4rrHr,rx i
xol'repqifinax iusoprlaqifiuzx crrcreMax 3yMoBrirce seo6xi4uicrr rapuoni:aqii
nporfiecin ynpanninHf, pecyp caMzr B rpaAr4r{ifinux i xuapnrax cepeAoBr{rqax, a
r+Kox' BnpoBaAxeHHt an{ailTuBHux nrexanisNaie pearyBaHH.f, Ha 4unauiuni
3Erpp3l4' BIzitopzcraHHfl, KooneparHBHHX nilxorie ra 6ararorpzrepia6uoi
oTTl4lvll3aqll Ao3Bonte BpaxoByBarr4 B3aeMo3aJreNuicrr rraiN npo4yxrunuicrro,

l.
BlprlcrTo ra plBHeM pH3LrKy' a raKox Sopnaynara y3ro4xeui crparerii saxacry
nflqxoM KoopAuHaqii aifi viN cy6'eKraMr4 6esnexu.

ItaKHM qI4HoM, yAocKoHaJIeHHt verogie po:no4iny o6.{acrroBaJrbHqx

plcyp0tB xMapHI4x cl{creM Ha ocHoBi xooueparl{BHo-eeorroqifiHrax i pllsux-
olieqTonauux ui4xoAin e nxpafi aKryanbHnl,r i ceoeqacHr4M Hanp-rrMoM HayKoBr.rx

aQcni4;xenr. 3anponoHonaszft niaxia crBopro€ repeAyMo Bu Arrfl no6y4onr,r

a4arITlIBHax, criftrux ra 6esne'IHlax xMapHHX cr4creM HoBoro uor<oniHlr.s.

3Aflrtnx eSexranuo SynxqioHyBarl4 B yMoBax 3pocraroqux xi6epsarpos i
o d taiu,at ux o 6'au cJrro Ra rr r-Hrz,. n ecrrn n i pjne}x:enux o6.racrroBaJrbHr4x pecypcin.



2. HaynoBa HoBr.r3Ha pe3yJrrraris 4ucepraqii
Hoeusua pesynlrarie Ar{ceprar{ifrsoro 4ocri4NeHux ITI4PKAHIOK

{iauu AHqpilsHr.r syMoBJreHa rr4M, ,,Io Bnepue po:po6neuo
6arar:oxpurepianruy ouruui:aqifiHy MoAeJrb norxyKy KoMnpoMicHzx piureHr y

lMapHrzx cepeAoBr4rrlax is ypaxyBaHHflM rrorr.rpbox r<parepiin pLr3HKy,
rlPoh.yxrraeHocti, eaprocri ra xoariqifinoT Br.rfoAr4 l,rix saxz aHuKaMuxMapHr,rx
chcreM' flKa, Ha ei4naiuy ei4 Haxnuzx uiAxoAin ua ocHoei aJrroprrrMin NSGA-II
rl NslGA-III, sa6esueqye $opnyeaHH.'MHoxuuu llapero-orrrr{MarrbHr4x pirueur
3 ypaxyBaHH'[M Kooneparansol ssaexaoAii" V uexax 3alponouosaHoi rrro.ueni
BIIeptue BpaxoBaHo N'toxrasicrl cuienparli naiN 3axr4cHr4KaMu xMapHr4x
o5'{I4 OrrcBaJIbHI4X OepeAo BHIU, IIdO A O3BO JTHJTO MOIeJrro Baruxo ani qi fi Hi CUeUaoiIr r\vwrrr+rr

nporzr4il 3arpo3aM ra BBeAeHo rloHrrrn Br4rparxy xoaniqii an.q oqiHronaHux

4orliprsuocri o6'e4uauux ra SopnrynaHn.a y3roAxeH?rx crparerifi 3axr{cry.
Taxo

PKox 
Bnepne 3anpoloHoBaHo MeroA Kooneparr{BHo-eBorircqifiHoro po:no4iny

o?r{r4cnrcBaJrbH,X pecypcin y xMapHHX CepeAoBr4urax 3 ypaxyBaHr

($oqpEvo-cloudSec), xxvri,r, Ha ni4nriuy eia icuyrovux uerori

O?I{I4CNTBAJI'HHX PECYPCiN Y XMAPHHX CEPCAOBI4IIIAX 3 YPAXYBAHH.SM PI43IZKY

AlB, noeAHye
anropurvu 6araroxprzrepianrnoi enonroqifinoi onruvisaqii NSGA-II a6o
NpGA'-III (saneNno siA rlacoBl4x o6nreNeHb rrorxyKy piruenr) 3 KooneparrzBHoro
rfpoBorc MoAenJIIo oqiuronauHa przsaxin y xMapHurx o6.rzcrroBaJrbHlrx
c4cTeNrax.

3. TeopeucqHe i uparcruqHe 3HaqeHHfl pe3yJrbrarin 4acepraqii
T'eoperzvue 3HaqeHHr Ar.rceprarliftuoi po6orra rIupKAHroK niauu

Alapiiieuu rloJltrae y noAanblxoMy po3BHrKy HayKoBrax 3aaar, ouraMisauii
popngliny o6vucnIoBaJIbHI4x pecypciB xMapHnx cncreM 3 ypaxyBaHHrM prz:rzxie
xiQepb'e:ueKpr ra KooneparaeHoT nsaevo4ii cy6'exrin 3axr{cry. v 4zcepraqii
:airpdnoHoBaHo ni4xi4, txuir po3llrrrprce KJracuqui nao4eni onrznaisaqii, .uo
rpqauru,iftHo 3ocepelNeHi Ha roKa3HHKax npo.qyKTaBHocri ra naprocri, ruJrf,xoM

iurierpaqiijerparlll oe3reKoBHX xpzrepiTn i ereMeHrie reopii irop, rrlo BiAnoniaae



?yqa'cHHM reHAeHIIitM po3BI4TKy xMapHI4x o6r{r4crreHb i czcrev ri6epsaxracry.
Teoperuvua suauyqic* orpr.rMaHr4x pe:ynrrarin 3yMoBneHa

Teo0xlAHlcrro areKBarHofo eiao6paxeHH.f, slain y nau4uasri xi6ep:arpo:,

loxPenaa 
3pocraHH.rrM iureucussocri ra ci<ra4Hocri araK Ha xuapui

t[IQPacrpyl{rypH, yuacni4ox r{oro crarnqsi nro4eni ynpanniuH.r pecyp ca*Lr

frpduarorr eQeruunnicrr. 3arponouosaHi B po6ori aranrrrBH r ra pr{3r4K-

:pleHroBaHl 
rlAXoAt4 po3llruprolorb Moxnr,rBocri sopuanisaqii raKr{x npoqecin.

laxnraerzM e raKox ypaxyBaHH.rl nepexoAy xMapHlrx cr4creM 4o ri6prz4nux i
MyJIbTI4xMapHI'IX apxirexryp, qo uorpe6ye Teoperr.rqHoro ocMr4crreHH{

YexaHr3MlB 
l(oopAzuaqiT ra y3roAXeHH.s crparerifi vriN pisHuwu cy6'eKraMr{

0p3qeKLr.

'Orpzuaui pe:ynrrarLr Malorb Teoperr.rr{Hy qiuuicru i n ronrerccri
MoAeJIroBaHH'[ xousnixruoi nsaeMorii vriN araKyrorrr4Mr4 Ta 3axLrc1uM1r

cropoHaltH' BpaxyBaHH.[ pa:axie nopyrueHn.q rliricHocri Aauzx i naxpuBJreH]ur

uporlecin posno4iny pecypcin. PosurzpeHH.s poni xvrapuzx cepnicin y:oepirauHi
-Fv oQtrrooqi xoH$i4eHqifiuoi ra Kpl4rr4r{Ho eaxrznoi iusopnraqii synaonnrce

il?rperoy B po3Br4rKy MoAenefi i:onxqii, agantuBHofo repepo3rro4iny pecypcin i
nfaxyaaHH's peryn.flTopHl4x o6ueNenb, rr{o raKox eiao6paxeHo B reoperar{Hax
r9noNieHH.sx AHcepraqii.

llaxzr\t r{I4HoM, Teoperur{He 3HarreHH.rr Ar4cepraqifinoi po6oru nonrfae y

PJ:ntanxy HayKoBZX ocHoB 6araror<purepiamuoi ra Kooreparr{BHo-
enoll'oqtftHoi onruui:aqii o6'IacrloBaJrbHax pecypcin xMapHr4x c1acreM 3

ypaxyBaHHf,M pasuxin xi6ep6esnexz. orpznaaui pesynrraru po3ruuprcrorb
tcllyroql reopervvui yrBneHH.rr rpo ynpaeninux pecypcaMr4 B XMapHr,rx

cepe{OrBI'Irqax i Sopnayrorr ni4fpyn rfl. Anfl noranbrrrux 4ocrir)KeHb y csepi
o ef rlqq Hr4x ra aAalrr.rBHHX xMapHHX o6.rracr eur.



4' Hayrcona o6rpyuroeauicrr pesy.rrrrarin Aoc.iriAxeHHs, HayKoBr{x
rroJIO?KeHb' Br.rcHoercis i perconreu4aqifi, csopmyrboBaHrrx y Arrcepraqii, ra
.t
lxHfl AOCTOBtpHTCTb

Hayrona o6rpyuronauicm pesynrrarin 4ocri4xeuur 3yM0BneHa

{nHoroKHM O[paqIoBaHHtM Teoperr4r{Hkrx A)KepeJr ra ik analigou. Havr<oei
J '--

lroroxeunx, BHOHOBKT4 i pesynrrarr4, sni npercraBJreHo B ,[rACepraqii

lII4PItAHroK fliauu Au4piiaur, € reoperr{r{Ho i erranipzuuo odrpyHroBaHr{Mg

rja AocroBlpHI4Mt4. BoHa 6a:yrorrcfl Ha Br4KoprrcraHHi :aranbHoHayKoBr{x Ta

tneqtanbHHx MeroAie locrilxeHH_q, TaKr4x .rrK: cacreMHoro auali:y, reopii
qa:axin, reopii finaonipHocrefi Ta MareMaraquoi erarvrer1rKu, MeroAr4

Yoat'ot"aHH.fi czcreM ynpanniHn.a iusopruaqifiuoro 6esuexorc. 3arangri
BIIcHoBKH Al4ceprauii noriqHi ra rlepeKoHrzei. Bouu noeHicrrc szcsirrrororr xi.u

AOCJIIA)I(eHHT, rrocraueui 3aBAaHHq ra pe3yJrbraru npoBeAeHOi pOSora.

5" 3s'qsoK TeMr{ Ar,rceprarlifinoi podoru 3 HayKoBr{Mrr rrJraHaMr.r,

tr PO TPA M AltrKI, {Y"A A *CHTAJI b H II M U TA tr PI,I KJIAAH I{ M II AO C.rriAXCH Hfl M I{

lracepraqifiHa

HPyKoBo-rexni.rHoi

po6ora Br4KoHaHa siAnosiAHo Ao nnauin uayxonoi ra

Ai.snr'ocri xaSelpra iusoplraqifinoT ra r<i6epneru.rHoi

6p:ner<u iveui npo0ecopa BoroAr,r M,pa Eyp.avxa Sar<ynrrery iu$opuaqifinzx
rqxHononuta MareMarur<u KnlncrKoro croJll4r{Horo yuinepcaTery iueui Eopzca

r prHHeHKa B paMKax HayKoBo-AocniAnoi poSorz J\lb 0122rJ2004g3 <Mero nu ra
vpaen:i sa6esne'reHHfl xi6ep6e:uer<ra iu$opnaaqiftuux cr4creM uepepo6xz
irlsopllauii ra $yuxqionalruoi Oesnexu rporpaMHo-rexni.iHrzx KoMrrrercin
yTpats.IIrHHs KpururrHoi iu$pacrpyKryprD (rr,r. Krain). orpravraui e

ar',lcep'raqifiHon'ry AocniANenui BLIcHoBKT4 ra uponoszqii Marorb npaKTr{rrHy

3r{aqyulcrb' Bl4Kopzcrasi B Mexax 3a3HaqeHoi uayxono-AocniAnoi po6oru ra
ngnfiHrri Ao BrIpoBaAXeHHt B ,qisrluicrr IHcrraryry rporpaMHr4x cr4creM

Hpuiouanruoi axa4ettii HayK VxpaiHH, rrlo ui4rnep,r)Kyerbc.rr ni4noni4uzu
aKiroM sia 09. 12.2025 poKy.



6' PiseHu BuKoHaHHq locraBJreHo[o Hayr(oBoro 3aBAaHHq

osorroAiuun r406yBarreM MeroAoJroriero uaynoeoi Aisrnsocri
flocrasreHe B Ar4ceprarliituiit po6ori HayKoBe 3aBAaHH.f, BHKoHaHo

lAoo.yravena Ha HanexHoMy Br4coKoMy piani. Mera Aocrirxeuus

iQQRvvlboBaHa 'Iirxo ra rori'{Ho, Bl43Har{eui saeraHHfl e B3aeMolo e, xgarrkrMkr ir
qAe+GarHnvu veri, a o6pani MeroAlI rocrirNeHH.rr € roqimuzMkr ra Aocraruiuu
Ans ix pose'x:anH.s' 3Naicr AlrceprarlifiHoi po6orrz :acni4vye, u1o IIIIIpKAHIOK

{iaua Auapiieua rpyHroBHo orlaHyBana MeroAonorirc ruayxonoi 4ixnruocri"
Bruiiro 3acrocoBye iT y upoqeci npoBeAeHH.fl Teoperxr{H,X ra
eKcIneprIMeHTaJIbHrIx AocniANeHb, KopeKTHo $opuynroe uayroni roloxeH Hfl Ta

Ygarla,nrnroe oAepxaui pe:ynt raru. I_le cni4.{zrb npo onolo4iun.q gAo6yBar{eM

Heo0)lIAHI4MZ npoSecifiH:aMn Ta HayKoBo-AocnilnzubKr,rMrz

KpMrrereHrHocr.flMrr, rqo ni4uoni4alo$ pinifio AoKropa sinocosii

'7. Anpo6aqiq pe3yJrbrarin qucepraqii

Pesyrlrarrr rr{cepraqifinoro 4ocri4xeHH.rr upofiurnu HaJre)KHy HayKoBy

a+pooaqlro ra y rroBHoMy o6c.asi nilo6paNeni s ony6nixoBaHr4x HayKoBr4X

lpaurx :4o6yeava ei4noniAuo lo MerH Ta rrocraBJreHax 3aBAaHb. OcHosrii
uqYroni pe3ynbrarl4 AHcepraqii szcsirreH o y 7 HayKoBr4x ny6niraqi.ax, : srux 5

cTaroii ouy6niroBaHo y HayKoBux $axou4x BuraHu.ax Yxpaiur4, 3arBepAxeHr{x
MoH vrcpaiua, 1 uy6nixaqig 

- y BaAaHHi, ulo iH4excyerbcfl y r.riNuapo4nifi
H]yt<overpuuuiir 6asi scopus, ra I ny6nircaqi.s 

- y uarepi arax HayKoBo-

upaxtt'ruHoi xou$epeuqii' Knro'Iosi rIoJIolKeHH.f,, BrrcHoBKr,r ra pe3ynbrarr{

agcniaNenux 6ytu raKox npe4cranneui ra odronopeui uir qaa yqacri
3Ap0yBa'ra y HayKoBo-npaKTr,lrrHr4x l,riNuapo4nnx xou$epeHqi.ax, IIIO

rrflrBepAxye HareNHufi pieeHr anpoSaqii orpzna aHux pesynrrarin. y
IlyonlKallttrx, BHKoHaHrrx y cninanropcrni, .rirxo Blr3HarreHo oco6ucrafi nuecox
3AP6ynaq?, IIIO cni4vart [po caMocrifiuicm Br4KoHaHH.s ocHoBHr4x rroJroxeHb

erb.pt uqifi uoro AocrinNesHs.



8' CrpyrcTypa ra sN{icr Arrceprarlii, ii cauocrifiuicrb, 3aBepruenicrs,
prA[oarAHrcrb BrrMofaM rrloAo oQopna.rrenHq fi o6cflrv

3n i cr nr4 ceprarlifi noT po 6orz III,IPKAHT0K fiauu Angp iin n u <Meroru
ra MoAeni onrraMisaqil posno4iny o6'IIacrroBaJrbHr4x pecypcin xMapHr,rx cprcreM

An's rllABI4xreHHt 6esneKla) oxotrnrce ocuosni acrreKTr4 TeMr4, ni4noei4ae naeri ra
3aBA€rHHrM AOCriAXeHHq. po60ra vicrnrr auoraqiro, BCTyil, rpr4 pos4inra
ocuonuoi .qaaruHu s ni4uyuxraM]|., BHOHOBKH 4o pos4inie, sala6ui nzcuoexn,
cnl4poK BlzKopt4craHux Axepen s 156 uafiveuynaur cnzcKy Br4Kopr4craHHX

Axepen ra 4 Aol.arxin. Po6ora uicrnrr 3l ralrrurllo ra 22 pucyuxz. o6csr
ocHo[]Horo reKcry Aacepral{ii ctauonu:rt 149 cropinoK ApyKoBaHoro TeKcry.
I(,ouEer<cr Aaceprallifiuoro 4ocri4Neuux napi:Hxerucx noriquicrro.
lr[Ar'rBrAyaJrbHr4M i reopvznr aBropcbKr4M ni4xo4olr Ao 3aAyMy 4Zcepraqii,
oflisHauicrro aBropa B Mero4ororiunonry iucrpyueurapii, niAxoAax, MeroAax,
IIpI4HIII4[aX' o6rpyuroeaHicrrc nucHonrin, opzriHanbHoMy 6a.{eHHi

4ac4yciftHurx npo6neu' y ncryuHift .racrnHi aBropKoro o6rpyuryBaHo
a$ryp"rrbHrcrb TeMr4 4OC'iINeHUX, ii 3B,.f,3OK iS HayKoBr.MA rporpaMaMz,
rI{aHaMI4, TeMaMr4, CsOpnrynboBaHo o6'exr, rrpeAMer, Mery i sasraHH.S

AgcrhxguHx, inSoplraqifiny 6*y, MeroAi4 4ocni4NeHHr, HayKoBy uoeu:uy i
nEaxiruvue 3Har{eHHx po6orz, oco6zcrzfi eHecoK aBropa, 4aui npo anpo6aqiro
oTpHMaHr{x pe3ynbrarin ra ny6ninaqil sa re\aorc 4acepraqii.

\/)/ nepruouy pos4ini 4rzceprar{ifiuoi po6orz <Alranis ueroAin i vrorenefi
oqran'tisaqii pecypcin xMapHI'IX cl4creM Anfl niAnzqeHH-f, r<i6ep6esneKr{))
quPI{:AHIoK {iaHu AnapiieHu s4ificueHo rpyHronnufi auaris cyqacHoro
crpuf 'F{ayKoBax AocniANeHb y ranysi onuai\,risauii po:no4iry o6uucnroBaJrbH,X
pegypclB xMapHI4x CI4CreM 3 ypaxyBaHHf,M Br4Mof xi6ep6e:nexrz. AsropoNa
Br4pKpeMneHo ocsonHi ni4xo4a Ao ynpanniuux pecypcaMr4 y xMapHr4x

cepeAoBl4qax ra BI43HarIeHo ix xapaxrepui o6uexeuHfl., araKol1 upoaHari3oBaHo

83?CMO3B'130K naix [oKa3Hr4KaMZ UpoAyKTHnUOCri, naprocri Ta pinnelr
6e1ner<oer4x pa3r,rKin. 3Ha.{Fry yBary npa4ineHo or.rrf,Ay cyqacHr4x ivro,qenefi i



vero4ia 6araror<parepialuroi ouruvi:aqii, ,tlo 3acrocoByrorbc fl rnflnupiurenru

Juouu 
posno4iny pecypciB y xMapHzx o6qucJrroBaJrbHux cacreMax. Ha niAcrasi

+poBeAeHoro aHalisy c$opnaynboBaHo aKTyaJrbHe HayKoBe 3aBAaHHr. ,rKe

s ypbxynaHH'trM IroKa3HIlKin npo4yruHnuocri, naprocri ra pinux xi6ep6e:uer<2.
'(r

olultnnoBaJlbH'X pecypcin y xMapHoMy cepeAonzui 3 ypaxyBaHHrM pr43r.rKy)
34ooyBarreM npoBeAeHo aHanis cyqacHr,rx ni.qxolie ro po:uo4iny

L
OOIII4CNIOBAJIbHI4X PECYPCiN Y XMAPHI4X CUTCTEMAX 3 YPAXYBAHH.flM BI4MOf
xi6ep6e:nexa. 3arponouoBaHo 6araroxprzrepianrny onrzvi:aqifiuy MoAenb
pg3rloAlny pecypcie, u1o BpaxoBye npoAyl{rr4nuicrr, napricrr, pvrsvKr46esreru
T4 K00[eparHBHy n:aenro4iro uiN Cy6',eKTaMr4 3axacry xMapHofo cepeAoBr.rqa"
V veNlax po3riny po:po6neHo MeroA KoorepartrBHo-eBonroqifinoi onrunaisarlii
3 BI,IK:OPHCTAHH.'IM AITOPZTUiN NSGA-II TA NSGA-III, XXUIT. AO3BON.,IC

QqPMYBATU MHOXAHY IIAPCTO-OIITHMAJI'HHX PiUrCUr ANfl UJJ _ ---r rrrlyrqrDrr{r^ prr I rs.u-b AJrtr nlABI,{qeHH'

eQexrllnuocri ra 6esnexia QyuxqiouyBaHH.f, xMapHax o6.{acrroBaJrbHr.rx czcreM.
T'perift po:4in Ar4ceprarlifiHoi po6orra <ErcnepuMeHr€urbHi AocniaxeHH,

MeroA)/ KooreparaBHo-eBolrorlifiuoro po3rloAiny o6uracJrroBaJrbHr4x pecypcin y
xnalapirorray cepe40erzrqi 3 ypaxyBaHH.'rM pz3r4Ky) npHcB{qeHo
eKgnepHMeuranruifi nepenipqi esexrunuocri 3anponoHoBaHr{x y po6ori
*oF:n:o i rr'rero4in ouruMisaqii o6.racJrroBaJrbHr4x pecypcie xuapuzx cncreirr. V
po?AlJJl HaBeAeHO TIOCTaHOBKy eKcueprrMeHTanbHr,rx 4ocli4xeur, Br.r3Har{eHo

BXllAHl rlapaMerpa' cl{eHapii l,roAenrcBaHHf, ra KpuTepii oqinroBaHH.f,, a TaKo)K

trP?aclrasJleHo pe3ynbrara 6ararorpzrepianrHoi orrzLaisaqii 3 Br4KopHcraHHrM



p'rropurnain NSGA-II ra NSGA-III. 34ificneuo nopinuxr snuft auanis
orpnMaHI4X plIXeHb 3a rIoKa3HI4KaMr4 npoAyKTr4nuocri, naprocri Ta pianx
pesut31193l'Ix prI3I4Kia, a tai<ox rocriAxeHo BrrJrHB Kooneparanuoi nsaeNaolil Naix

TaxI4QHuKaMu xMapHofo cepeAoBr4rrla Ha xapaKrep sopnaynauu.a rlapero_.rqrsr\rvy Y/uvlYlJljdl-l
grrrzManr,Hurx piruenr. pesymra:rn eKcneprrMeHTaJrbHr.rx rocrirNeurr _- _ _- vr!vr.vyrrrvrvt r I qJlDnyl/t

rlArBepAxylorb loqinluicrl i e$exrzeHicrr 3acrocyBaHH.rr 3alporroHoBaHoro
uero'(Y. Kooneparl{BHo-eBonroqiftuoro po3[oAiriy o6vzcJrroBaJrbHurx pecypcin

{n" r'ABr4rJreHH-f, esexranuocri Ta 6esueKra syurqioHyBaHHr xMapHlrx
o6'IacnroBaJlbHax cLIcreM B yMoBax nnHar,ri.rHofo pr.r3vrKoBoro cepeAoB'rrla.

9' lorpr'rMaHHfl anaAeruiquoigo6poqecuocri y AU cepraqii ra HayKoBr{x
np6'rriKallinx. Bilcyruicrr' (uannuicru,) aKaAerui.rHoro n.nariarv._-_i,,_v.!r-.r.vrvJ)

Qa 6pn rca qii, {a.rruur$iKa rlii

'{Haris reKcry Auceprar{ifiuoro AocninNeHH.f, ra ny6riraqifi nossor.f,e
crBep:IxlBarrl, uf o IIZPKAHIOK {ia u a AuApiinua Aorpr{M yBanacn rrpaBr{n
axaAgtvli'{uoi 4o6poqec}Iocri, n rexcti ne sHafiAeHo HeKopeKTHoro r{aryBaHH.rr,
oJHaK nrariary, @a6pzr<aqii qv Sanrcu$iraqii. lacepraqifina po6ora e
oqurirranbHaM 3aBepIxeHHM HayKoBHM Aocni4xeuuxu, rqo ui4noeiAae Br.rMoraM.
qrfl Br'rrcyBarorrcs MiuicrepcrBoM ocsiru i uayr<n vr<paiuz 40 0$opurieun.a
Aqceprarrift na :4o6y'x HayKoBoro cryneH.s roKropa sinoco$ii.

10. {ucrcycifiui roJro?KeHHfl, HeAoJrircu ra 3ayBa}r(eHHq Ao gucepraqii
llpauqranoBurx 3ayBaxeHb [IoAo crpyKTypa, ocHoBHZX rono)KeHb Ta

xoHqeuqii 4aceprauii r{zPKAHroK {iauu AnapiisHr{ HeMae. ouinroro.{u
3aTanor\4 [O3I4TI4BHO HayI(oBe i npaxuzrlHe 3HarIeHH.fl orpaMaHr4x rgcepraHTKoro
pe?ynb'rarin, 4osnonro co6i BI4cJIoBI,rrrr 3ayBaxeHHr i percorraeuaarlii Ao oKpeMrrx
rtonoxeHt 4zcepraqii.

I ' v po6ori ue npoauani3oBaHo vyrnznicrb 3anponouonauoi ruoAeni ao
t

BHoopy roqarKoBHx IlapaMerpie enonroqifiuoi uonynxqii, u1o MorJro 6 nnrauyru
Ha craoiriHricrr orpI4MaHI4x pesynmarin ra 3HaqeHH.rr Merpr.rK .sxocri



glrrurraisaqii, :oxper,aa HV ra IGD,

2. 3anpououosaHzfi MeroA coopEvo-cloudsec He BpaxoBy€ cneqzsiry
\4ynbra-tenant xMapFrr4x ceperoBarrl i: pisuanau pin'xuu 40nipn uiN
KopHcryBa.qaMu, Ae i:torauis o6'{Hcr}oB€LJIbHHX pecypcin e Kpr,rrr4irHoro rJr.,r
3arlo01f aHH.rI BI4TOKaM AaHAX.

1 \r ',,r. v 4acepraqrl He 3a3HaqeHo o6nrexeHH.s Br4Kopr4cr aHHfl MOBr4
npory)aMyBaHHt Python ta 6i6nioreKrr Pymoo An.rr npoMrrcJroBax 3acrocyBaHb,
3oKpeMa NaoNrusi npo6nentu npoAyKTl4sHocri B peNralai peanbHofo qacv
rroplBH.f,Ho 3 peanl3a\istvtu Ha MoBax Hurxr{ofo pinHx, TaKrzX.qx c**.

11" 3ara.nruafi Br{cHoBoK rpo pineHs uabyrra :4o6ynavevr
Tpop'erTIrYHI'lx 3Ha Hu, nigno eiAuux yruiur,o Ha Bn qoK Ta KoMrrereHruocrefr

r-t _.ra pe3ynbraraMu auani:y .\r,rceprarlifiHoi po60ru Mox(Ha zpo6uru
BI4cHoBoK, uro III4PKAHIOK {iaua AHapiieHa Ha Br{coKoMy pinui osororira
MProAonoriero uayxoeoi Ai.flmuocri ra rua6ytaueo6xiAur4x reoper HLrHHx3HaHb,

Y\atur', HaBurIoK i npoSeciirwux KoMlereHrsocrefi. 34o6ynav BrreBHeHo eororie
M?repranoM 40cri4NeUnx, 3AarHa cauocrifiHO $opnaynro BarH nayroni
3a AarIHf,, o6rpyuroByBarrl o6paui niAxoAlr ra y3aranbHroBarr4 orpzvaHi
P!:YDrarz, trro cni4vuD Irpo Aocraruifi pinenr ni4roroexLr Anfl:4ificueHru
uQlalttuoi uayxono-Iocriiluoi ri.smHocri.

12.3arasrsua ouiuKa Arceprauii i uayrconux uyd.nircaqifi uloAo ixnuoro
HayKo'Bo l'o pi eun 3 ypaxyBa HHfl M AorprrMa H Hfl a KaAeruiquoi 4o6pouecuocri
Ta uoAo silnoeiAuocri BnMoraM

iT
4ucepraqiftua poOora rIr,IpKAHroK {iauu Anapiinsr.r Ha reMy

nMtto,q" ra vroAeni onraN,risaqii po:no4iny o6.racrroBaJrbHr4x pecypcin
XMPpHIIX cl{creM Anfl niAeaueHH.f, SesneKH)) e 3aBeprxeHuM HayKoBr4M

Aotnl^)KeHHqM, '{Ke 3a al(ryanbHicrto, 4ocroeipHicrro orpr4MaH[x peay6rarie,--'- r

ixHrol'o HayKoBoro HoBI43Horo i npaxrnqHoro uiunicuo nirnoaiAae Br4MoraM
<llpPrlxy rpl4cynxeHH.tl cryneH.rr AoKropa $inoco$iT ra cracyBaHH.,r pirueHna



palonoi cueqianisonauoi eqeHoi par,* aKJraAy azqoi ocnirz, uayrconoi ycra'oBur

flpl 
rIpI4cyAXeHHr cryrreH.f, AoKropa @inocoSii>>, sarnepAxeHoro flocranosorc

Il1l1." 
Miuicrpin yxpaiura sir 12 ci.{H.r 2022 poKy i\b44, a ii aBrop,

TIItrPKAHIOK {iana AHApiieua, 3acrlyroBye Ha rpr4cyAxeHH.f, cryreH.fl

{oxrropa $inoco$ii sa cneqiarluic*o r25 Ki6ep6esuexa.

f*ti*nr."t,
(aHf,u4ar rexuiquax HayK, AorIeHT

{ouPur raSe4pn iH@opnaaqifiHoi
rp Klc)epHerz.rHoi 6esnexz
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