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AoKTopa rexHi.rHzx HayK, craprxoro HayKoBoro cniapo6iruuxa
Tperra6onerlbKoro Marcuua flerponuua

Ha ALrcepraqirc Myxi-AnAiu XaccaHa Moxaiue4a
Ha reMy <MoAeni Ta MeroArE sa6esuerreHH.rr sxocri o6cryronyBaHHfl y Mepexax 3

ni4rprarr,moro Synxqift eipryarisaqii>,
rrpeAcraBneHy na s4o6yrr-f, HayKoBoro cryneHq KaHAr4.qara rexniqulrx HayK

sa cneqianrsicrro 05.12.02 - reJreKoMyniraqifini cucreuz ra urepexi

Arcryanruicru reMlr. BAocxouareHHq naeroAis sa6egne.reHH.rr ra ni4rprauxu
rapaHroBaHoro pinH.a srcocri o6cnyronyBaHH, Kopr4cryBa.rin Ha croroAHiuurifi Aeur

'Br4cryrrae oAHuM is ocHoeHux Hanp.srr,rxis po3Br,rrKy reneKoMyniraqifi. Texuororis
NFV Ao3Bonf,e pearisynaru ur4poKifi na6ip $yHrqifi ra rrocnyr, rrlo HaAarcrbcq

MepexeBr.rM o6ra4uaHH.au ra Marorb arraparHy peanisaqii (vrepexeei eKpaHH,

lorpaHr4r*ri uapurpyru3aropr{, KoMyraropl,I, cepBepl,I Iocryny ra iuruux), y nurnx4i
nigrpuroro flporpaMHoro gaSegueqeHH.s. Tarnrra qI4HoM, 3 BI4KopHCTaHHflM

TexHonorii NFV 6y1s-r^xuir. su[, [ocJryrr Moxe 6yr:u oneparllBHo BrlpoBaAxenHil i
uagauuit riHqeeorvry Koprrcrysa.{esi n norpi6nufi,qac 3 3aAaHuM pinueu qxocri.

OAnax po3BrrroK i uonsoqiHne $yHrcqionynaHH.rl rexHonorii nipryarisaqii
MepexeBrrx Synxqifi. sa croroAniruHifi AeHr ycKJlaAHenufi px4orr,r Sarropis. flo-
nepue, ne icnye craHAaprr43oBaHrzx MexatrisN,Iin i npanur uo6yAoua apxireKTypl4

NFV: 4oxyrraenraqix ETSI i IETF Hoczrb peKoMeHAaqifiHnfi y3aranbHe:r'uir.

xapaKTep i ue rvricrnrr qirxux Br.rMor Ao BrIpoBaAxeHH, i noAalruroi ni4rpurvrxvl

NFV. flo-4pyre, n 6imurocri sunaAxis inrepQeficll MepexeBoro o6raAHauus g

ui4rpnrrlroro rexHonorii NFV, qo HaAaerrcx pi:nHMI{ po3po6nurauu, HaIIppIKiIaA,

Cisco, HP, Juniper, Mikrotik, rarurrarorbc.r 3aKpI{rrIMz i rraarorb KoMepuiiruuir

HanpqMoK.

Taxuu r{r4HoM, pospo6xa HoBrax i nAocxoHaJIeHH.r{ icHyrourax uoAelefi i

ueroAin $opuraniaaqii ra auani:y e$exrunHocri QyHrqionynannx nipryariaosarlax

Mepex B rrpoqeci uaAauns rrocnyr Ao3BoJII,ITI ycyHyrr PsA MoxnIaBI4x novulox i,
.qx HacliAor<, uolin urr4Tr pinenr srocri o6cnyronyBaHHr.

Torray Ar4ceprarliftna po6ora, flKa npplcBflrleHa BAocKoHaJIeHHIo icHyrovux ra
pospo6qi HoBr,rx uoAelefi i rraeroAis QoprvrynanHs. Ta :aal:aHufl. KoMnJIeKcHI'Ix rocnyr
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B. Mepexax s ni4rprzMKoro Synrqifi nipryanisaqii, ulo Ao3BoJI{Iorr paqioHaJlbHo

Br{KoprlcroByBarra MepexeBi pecypcra siAnosi.qHo 3 norotrHl,IM craHoM rr,repexi i

QoS nzruor Koplacrynauis, e aKryulnbHolo.
BilnosiaHicrr reMH i rvricry Auceprarlii nacnopry cneqia.nrHocri, sa

flKorc BoHa rroAaHa Ha 3axrrcr. Terraa 4racepraqii Ta ii sNdicr siAuosiAalorr
HarpsMKy AocniAxesr u.5 racnopry cneqiamuocri 05.12.02 - rerleKouyniraqifiHi
cr4creMr4 ra uepexi.

3s'Rgorc Arrceprarliftnoi po6oru r upuopiTerHlrMlr HanpqMKaMIr po3BlrrKy
HayKrr i rexuircll, Aeplr(aBHr{Mrr qn raJry3eBIrMI{ HayKoBIrMrr [porpaMaMlr.

Po6ora BHKoHaHa y ni4noniAHocri Ao nonoxeur <KoHqenqii Haqionanuroi
rrporpaMr4 in$opuarusaqii), <<Konqeuqii iraqionamnoi inQopuaqifiHoi nolituru>>,
<<Kosqeuuii xonseprenqii releSonnlrx Mepex i nepex 3 raKerHoto KoMyrauiero e

VrpaiHi>, <<Crparerii po:nrarxy iu$opuaqifi noro cycuinrcrBa B VrpaiHb.
Teoperrauni i nparuavni noJroxeHHq Anceprallifinoi po6orz 6yno

BrrpoBaAxeHo y ,{epxannorray niqnpnerr,rcrni <Hayronufi ueHrp rotlHoro
uauruno6yAyBaHHq) .{epNannoro xoctvti.{Horo areHTcrBa Yxpainra (axr
BnpoBaAxeHnq JVs 1 Bia 4.04.2018 p.), TOB "Csir-IT", (axt BnpoBaAxeHHq J\le

1203-1 si.{ 12.03.2019 p.), y HaBqarrbHoMy rpoueci s Kuiscsxouy uaqioHanbHoMy

yHinepcnreri 6yAinnuqma i apxirerrypu (AoniAxa rpo BrpoBaAxeHH.,I niA

08.11 .2019 p.).
OqiHrca srricry Aucepraqii, ii 3aBepuenicru B qilorrly. .(racepraqix

cKnaAaerrcq si Bcryny ra rrorupbox po3Ainis. 3arar,:.,rtuit o6c.flr po6oru craHoBI4Tb

147 cropiHoK, B roMy.rucri 126 cropiHoK ocHoBHoro reKcry, 28 pucyuxie ra 16

ra6lnqr Ha 35 cropiHxax. Cnucox BIaKopI4craHHx Axepen uicrurr 147

nafiueHynaHb, BlrKJIaAeHI4x sa 14 cropiHrcax.

V ecmyni s4o6ynaueM po3Kpuro sr\aicr i noro.Iuufi crau o6paHoi HayKoBo-

npr4KnaAHoi saAa.ri, froKa3aHo ii nayxoBo-npaKTlatlHe 3HatIeHH, ta o6rpyuToBaHo

ueo6xiAnicrr nponeAeHHf, Ar{ceprarlifinnx AocniANeHr. TaxoN y ncryni HaBeAeHa

3ar€urbHa xapaKTep ucrvKa po6oru.
Ilepu..tuit posdin Arrceprarlifinoi po6orn npr4cBflqeHo orn.aAy nireparypw 3a

reMoro 4ucepraqii Ta ua6opy naupxrrrin 4ocri4xenHx, HaBeAeHo auaris
apxirerrypra Mepex r ni4rpuMKoro rexHorlorii nipryanisaqii (NFV), npoBe.(eHo

ornflA QyHrcqioHyBaHHfl Ta ocHoBHHx cKJIaAoBI4x KoMtIoHeHr apxirerrypu NFV,
HaBeAeHo no[rr{peHi rraexaHisMr.r B3aeMogii N,Iix KoMrIoHeHTaMI4, a raKox cqeHapii

Qoprraynannr ra :naAaHHs. nocnyr. HaseAeuo aHaris icnyrovoi 4oryueuraqii,
peKoMeHAatiir, ra npaKTr{qHrax piureub BnpoBaAxeHHfl TexHoJlorii nipryanisoaaHlax

Mepex, 3oKpeMa rexHolorii NFV. Ha ocHosi analiey nireparypHllx Axepen
s4o6ynaueu BH3HarreHi Heuapiureni III4TaHH.f,, sxi crocylorbcf, posn'xsxy

aKryanbHr4x 3aAaq niAsraueuHq sxocri SyHxqioHyBaHHfl reneKoMynixaqifinux

cr4creM. y pe3yJrbrari ananisy Br,r.,rBJIeHo, Ir1o nafi6inrury e$exrunHicrr y

uiAsraqeHHi .flKocri QyHxqionyBaHH.rl reneKoMyuixaqifinux cl4creM :a6esnevye

orrrr,rMaJrbHe y[paBrinHq MepexHr{Mr{ pecypcaMl{, Ao qKI4x cniA siaHecrl4: uactotHi,

uaconi, inSopuaqifiHi, 6yQepHi, o6.IucrrosanrHi pecypcl{, a raKox rpa$ix.
Ypaxonyroqg 3HaqHi ni.qvriHnocri vrix 3a3HaqeHLrvtu BLTAaMI,I MepexHplx pecypcin,
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rIpI{HuI{nI4 ynpaBniHHq HuMr4 Moxyrb icroruo ni4pisnarucx. O\iurca axocmi
mereKowyuixa4ii Bl43Haqaerbcfl sasnu.rafi nopinHxHnxru 3HaireHb noxasHr,rxis 3

Ae.flKI,IMLI AOTIyCTLIMI4MLI MeXaMr,r. .flrqO 3HaqeHH.s rrOKa3Hr4Ka 3HaxoAr4Tbgfl B

Mexax 3aAaHHx npouixrin, ro .f,xicrr reneKoMyuixaqii BBaxaerbc.s saAosiJrbHr4M 3a

AaHr{M noKa3Hr{KOM.

3a pe3ynbraraMl4 auanisy BcraHoBJreHo, rqo ni4cyrHicrr crau4aprie ra
yHi$ironaHr{x piureHr rrloAo npoqecin po:po6xu ra BrpoBaAxeHH,
nipryani:oBaHux Mepex crrpl,If,e BI{HLrKHeHHro prAy rroMHJroK, rrlo [pr43BoAr4Tb Ao
.qerpaAarlii qxocri o6cryronyBaHH.f, .

B dpyeoay posdini 3 Meroro ui4rpuuru rapauronanoi sxocri HaAaHH,
MepexeBl4x cepnicin ra paqioHanbHoro posnoginy pecypcin piurennx saAaqi
ynpanniuHf, 3arlporloHoBaHo 3Becru Ao po3po6xra uareNaaru.rnoi uo.qeni Ta MeroAy

QoprraynaHHx KoMrIJIeKcHoro cepnicy ra onruNaisaqii upoqecin fioro HaAaHHfl;
yAocKoHaJIeHo MeroA 4unaui.*roro 6a-rrancynaHHfl MepexeBoro HaBaHTaxeHHq.
I-IpH oqinqi cyvrapHoi sxocri Ha.qaHHf cepnicin 3arporoHoBaHo BpaxoByBarr4
u acrynH i xap aKTep vc^tr4Kpt

1) rlpoAyKrlIsHicrr: eQerrunnicm SyuxqiouyBaHHr nipryanrHrax
o6.IucffoBaJrbHux pecypcie / nyenin.

2) 4ocryuuicrr: urua4ricm {oprraynauua eipryani:onaHoi rraepexeroi
inSpacrpyKrypu i niAHoereHHq nicrq s6ois.

3) nagifiHicrr: si.{N,{onocriftricrs Qynxqionynannx IaaS KoMrroHeHr.

3anpononoBaHo MoAenroBaHH, nysnin-o6po6nnria NFVC B paMKax

MepexeBoro o6.rucJreHHf,, po3rnflHyri cqenapii o6po6xu oAHoro noroKy Aauux i
arperoBaHoro runy rpa$iry. Hane4eno MoAenb rpoqecy HaAaHH, cepnicin 3

ypaxyBaHHrM arperaqii uoroKie AaHr{x, ruo Ao3BoJrre yHr4KHyrr{ 3Hr4xeHH{

eSerrunnocri uepexeroi iHSpacrpyKrypr.r rpu penoraqii o6.rucJrloBaJrbHr4x

pecypcin i nonropHoMy BuKopzcrauui nysnin-o6po6nrarin.
Tpemiil posdin rpucBqqeHo anarisy oco6nzsocrefi Mepex s eipryanisaqiero

MepexeBr4x $ynrqifi, rarux rx e AraHarui.rHe MacrrlTa6ynanut, rrBHAKa a4anraqix,
aBToMarr,r3oBaHe roH$irypyBaHHq MepexeBoro o6ra.qHaHHq, a raKox ui4rpHuxa
NaexaHisNain nipryari:aqii pisuoro suAy cepnicin. Pesymrar anani:y

QyHxqionyBaHHf, Mepex s ui4rpr.rMKolo Synxqifi nipryaliaaqii, 3oKpeMa NFV,
rroKa3aB, rrlo, MexanisN,ru MANO He e AocKoHaJII4MH: o6ueNeHicrr npo4yxrunuocri
cepnepin, pospianeuicrr 3acrocoByBaHI4x onepaqifinux cI4creM i anroprarnaie

SynxqionyBaHHf, rinepnisopa qacro rrplr3Bo.q{rb Ao Heo6rpyHroBaHoro
s6imrxeHns o6csris AaHHx, xxi s6epirarotscs i uepe4arorbc.f,, IrIo, B cBolo qepry,

clpr{rrl,rHre BraHr,rKHeHHf, MepexeBux 3arpI4MoK i g6insrueHH.rl qacy [pocro]o
o6ra.qgagns.

lnx rroKpuTT.rr sciei o6nacri piueur uo sa6esne.IeHHlo :aAaHoi qxocri

o6cnyronyBaHH-a neo6xiAna po:po6Ka MeroAy niAsI4rIeHHq pinnx QoS, B pasi

ni4cyrnocri cepnicin s Heo6xiAHIaIvr pinHelra qxocri o6cryronyBaHHq.

[ls nupirueHux rrocraBJreHoro 3aBAaHHf, B po6ori 3anpo[oHoBaHo

MareMarr4qnufi MeroA SopuyaaHH, po3rlogireHoro KoMlneKcHoro cepeicy Ha 6asi

insopvraqii npo naqnHi B Mepexi arouapni cepnicu.



4

B AaHoMy po3Aini yAocKoHaneHo MeroA Ar{HaMiqHoro po3noAiny
nponycxuoi 3AarHocri rananis uepe4aui B NFV Mepexax, 3acHoBasuit Ha
npHHUHrax po3[o4ily sanuruxonoi rponycKHoi s4arHocri. 3acrocyBaHH, IaHoro
Mero.4y Ao3Borqe yHIaKHyrI{ noBHoro 3aBaHTaxeHH.rr i nepenaHTaxeHHfl KaHany
uepe4aui.

3 ueroro analisy e@extunuocri :auporroHoBaHoi lrero4krKu Ar4HaMi.{Horo
posno4iny nportycruoi :4arnocri r<aHaris sn'x:ry npoBeAeHo eKcnepraMeHTanbHe
4ocli4xenur, 3a pe3yJlbraraMll f,Koro Br{3HaqeHo, rqo 3alponoHosanr,rfr MeroA
po:uo4iny npouycxHoi 3AarHocri 4osnolxe niAsurr1uru e$exranuic6
BrIKopI4craHH, xaHaris uepe4aui Ha 7% i sr\4eHrrzrz cepeAHro 3arpr4MKy B

cepeAHboMy Ha l6Yo s nopienruHi a 4uuauiquuir,r iuropr.rrMou Central Queuing, a
3acrocyBaHHf, pospo6neHoro MeroAy peuniraqii cepricin Ao3Bonf,€ uiAsuquru
4ocryunicrr cepnicy s 14 pasin a pa:i nepeHaBaHraxeHb.

y qemqepmoMy posdini [oKa3aHo, rlo floprA s e0exruauicrrc
SynxqionyBaHH.a cucreMl{ yupanniulfl. Ha [oKa3Hr4Kr{ rocryrruocri [ocnyr n NFV
Mepexax raKox BtIJIkIBaIorb rar<i Saxropu .aK ni4uona cucreMrz s6epirauux,
HeAocraruicrr MepexeBl{x pecypcis ra siAr\aosa o6.rzcJrroBarrbHrzx nyslin.

Peuriraqix 4o6pe 3apeKoMeHAyBana ce6e .,rK rexHixa, tr1o Ao3Bonse
ni4uauluru [poAyKrIasHicrr i 4octyunicrr uoclyr, & TaKox ga6esne.rr,rrr4 rHyqKy
uacurta6osaHicrr [ocJlyr na 6esri.Ii poauo4iJreHlrx o6.rracrroBuurbHr{x npucrpoin i
reorpa$iuHo siAAareHr{x 3oH.

MexaHisNa penrixaqii sxrloqae s ce6e o6rvrin iHQopMaqiero rvrix cepBepaMn,
Ir{o HaAaroTb tlocnyrll, 3 IIoAzLIIsIuI,IM xonironauHflM laHr,rx a6o nocJryr, posno4ilorra
i ysro4xeHHf,M ix na po:no4ineHr4x o6.{ucrroB€urbHr4x By3Jrax.

flpu nrzxopl{craHHi crarz.IHoi peuniraqii npannna SopvryBaHH-rr i posno4iny
pennix [ocnyrrl BI,I3HaqeHi sa3AaneriAr i ne slaiHrororucs [porrroM ycboro
xI4TTeBoro IIIzKny. OAruala is npurra4in crarr4rrHoi pennircaqii e anropr{rM
penniraqii Ha ourosi sa3AaneriAr orpuMaHoi iHQoprraaqii npo xinrxicrr
neo6xilHux peulir i npanzna ix posnoginy 6es cyBoporo o6rixy rororrHoro craHy
cI,IcreMI{ (xiruxocri nuropucroByBaHzx pecypcin cepBepa, rilrricrr eanuris i
roxaqis sanrarin).

Crparerix 4Iauauiuuoi peuniraqii a6o aAanrrrBHa crparerir penniraqii
Ao3Bonfle crBoproBaru penrirl4 flocnyr, posno4irrflTt4 i ynpannrrkr Huv^r4 na ocnoni
rHyrIKLIx none4inroBrtx rua6nonie, rUo ni4noni4arorr xoxnifi xonii. B rlboMy
BurraAKy piureuux npo QopuynaHu.s i posuiulennx peunir sacHosaHi Ha sl,{ini
po6ouoro HaBaHTaxeHH.rr cepnepin, ix 4ocrynHocri Ta npoAyKTrtBHocri, xiruxocri i
roKa.risarlii sanr4ris Kopr.rcryBa.ris. y paei AraHaNri.rHoi saN,ricrr uocrifinoi
nigrpuir,mn xonifi na siAAaneHoMy o6.rracrroBanbHoMy nysri, pennixaqia nocryrz
Br4KoHyerbcfl rimxu roAi i n rouy Sparlaenri vrepeNi, 4e qboro Bl4Maralorb

xopucryna.ri.
Poapo6neHo MeroA AUHaNai.rHoi pennixaqii, sxuir Ao3Boue niAnraquru

4ocrynnicrb rrocJryr B NFV Mepexax, n pasi 3pocraHHs ixnroi nonynrpHocri.
3acrocynaHH.rr MeroAy uepe46auae MoxJILIsicrr BHKoHaHH.a ABox sI,IAis pennixaqii:
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noKanbHoi i ni44anenoi. OcHosHuNaI,I perynqropaMr{ anropr,trMy ArHaN{i.{Hoi
pennixaqii nzcrynarorb uopir peuniraqii i uopir BLrAarreHHr.

Pospo6neHo KoMIIJIercuuft anropr{TM peurixaqii cepniciB, rr1o noKpr4Bae BCro
o6lacrr 3aBAaHb s peanisaqii pennixaqii i sa6esneqeHH;r Hecyrepe.rHocri peunix
cepnicin.

V eucuoeKax BkrKIraAeHo uaiteaxrkrnirui Hayxosi ra upaKTurrHi pesynmarra
Arrceprarlifi noro 4ocli4xeunx.

Cnucorc luKopucmaHux dcrcepen cKJraAaerbc.s 3 140 HafinreHyBaHb uayxoaoi
nireparypu uo reui 4ncepraqii.

,{odamxu nicrsrr aKrI{ BnpoBaAxeHb pe3ymraris Ar,rceprarlifiiroi po6orr.r,
xri ni4rnepAxyrorb [paKTI{rIHe Br,rKopr4craHH, orpr4MaHr4x aBTopoM pe3ynbraris Ha
ni4upraerracrBax, Ae BrrpoBaAxyBa^[r4c, pe3ynb raru Ao cliANesr.

Crzlr BLIKIaAeHH, Marepialy gucepraqii sa6esne.rye Aocrytuicm fioro
crrpuirrurrrtt i ni4noni4ae icHyrovuM BprMoraM Ao HayKoBlrx npaub.

Ha fi 6i.nr ru cyrreBi u ayrco n i pery.rr rrarr.r A rr cepra q ii.
1. Pospo6JleHo MeroA 4LtrauiuHoi pennixaqii cepnicin B Mepexax 3

ui4rplalraxoro QyHxqifi nipryanieaqii MepexeBr{x pecypcin, xxuir 3a paxyHoK
BI{KopI,IcraHH.rI reopii MepexeBoro o6.{prcreHHf, Ao3BoJrre niguauluu4 Aocryrrnicm i
e$exrznnicrr nagaHH.rl cepBicin sa paxyHoK cBoerracHoro QopruryBaHH-s, BraAareHHs
ronifi pisnrax runis cepnicin i ix paqioHzrrrbHoro po3noAiny rrlix Sparueurauu
rraepexi.

2. V4ocxoHaJIeHo MeroA $opvrynaHH.rr ra ynpanninHf, cKnaAoM KoM[JreKcHHx
cepeicin B Mepexax s ni4rpuMKoro Qynxqifi nipryani:aqii urnxxoM ypaxyBaHH,
IlorotlHoro craHy pecypcin uepexi uiA .rac SoplayaaHn.f, i ynpanninHf, cKnaAoM
cepeicin, tr1o Ao3Borse sa6esreqr{rr{ Heo6xiAruafi pinenr sxocri o6clyronyBaHH, y
siAnosiAHocri Ao roroAxeHoro AoroBopy npo sxicrr o6cryronyBaHHf,;

3. V.qocxoHaJreHo MeroA 6anaHcyna:aHfl, HaBaHTaxeHHq B uepexi 3

ui4rprarr,rxoro nipryanisaqii MepexeBux pecypcin sa paxyHoK paHxyBaHnr cepnicin
no .sxocri ix HaAaHH-rr ra neo6xi.qnifi upouycxnifi 3AarHocri ra nocriAosHoro
[epepo3no4iny Ha.f,BHr4x eimHl,Ix MepexeBux pecypcin, rqo Ao3Bonre ua ocnoni
aHariay rrororrHoro HaBaHTaxeHH, f,K Ha nipryanrHy, TaK i na Si:urrHy cKnaAoBy

MyJrbrlrcepnicHoi uepeNi sa6esne.rurv 3a4anufi pineHb .sKocri o6cnyroByBaHHfl 3

MeHIUI,IMI{ HaKnaAHr,rMH Br{TparaMr4.

4. Ha6yv rroAanbrxoro po3Br{rKy MeroA AranarraiqHoro posno4iny nponycxnoi
3AarHocri raHanis nepega.ri ranutx y NFV Mepexax, u1o 6asyerbcf, Ha npI4HIII4nax

posno4ineHH.rr sanr4rxronoi npouycrnoi cnpoMoxuocri. 3acrocyaaHH, ,{aHoro
MeTOAy AO3BOn.se yHr{KHyTr4 TTOBHOTO 3aBaHTaXeHH' Ta IIepeBaHTaXeHHfl. KaHAny

uepega.ri.
flparcru.rHa rlin nicrb HayKoBHx pe3y.rrraris Auceprallifi uoi po6orn.
Orpulaaui y Ar4ceprarlifiuifi po6ori nayxoni pe3ynbraru Moxyrb 6yru

BraKoprrcraHi ni4 qac po3po6xu, BnpoBaAxeHH.u ta ni4rpIaMKI4 Mynrrucepnicuux
Mepex, uo 6asyrorucx Ha xMapHoMy ui.qxoai 3 BI4KopI4craHHsM rexsolorii
nipryani:aqii uepexeBr4x QyHxqifi. 3oxpenaa, 3anponoHoeaHi MeroALI i uoAeni



aHani3y ra orIiHKr{ ,Kocri :aa1a:nHfl, nocnyr 6yno BuKoplrcraHo niA.{ac poepo6ru
npoqecin rorryKy ra pe3epByBaHHq cl4creMolo MANO xasarin :n'r:xy
AocrarHboro nporycKHoro sAarHicrrc, npouecy pe3epByBaHtfl, pecypcia

peKoMeHtauifr,
y BlAKpr,rTlr4 rpecl

3

3a

peKoMeHAaqifi, cQopuyrboBaHux
ogepNaui s4o6yna.reM Ta BuHoc.srbc.rr Ha 3axr4cr, y Aocrarnifi uipi

ellcHonrcis ra
rIoJIOXeHHfl, IIIO

o6rpyurosaHi.

Mox.nuni rurqxu BuKoprrcraHHfl pesy.nrrarin Arrceprarlifinux
Aoc.uiAxcesr. Orpurvrani n po6ori nosi reoperH.rui [oJIoxeHH, Aouirrno
Br{KopracroByBarr{ B HayKoBI,Ix AocriAxeHHrx, npaKTI4tIHpIx po:po6rax i

AonoMororo rporoKony RSVP ra Qopuynanna arperoBaHoro rroroKy AaHI4x
y3AoBx aipryanuu4x KaHilrin ee'xsry.

Honusua HayKoBrrx rroJrolr(eHb, sucuosrcis ra
cQ o pvry.n bo Ba H rrx y A H ce pra u ii, ni4rnep,uxy erbcfl ni4cy:rnicrro
aHarori.rHnx ui.qxo.qie.

CryniHr o6rpynrosaHocri HayKoBlrx rIoJIolxeHb,
y gucepraqii. Hayxoni

BraropucraHo rroJroxeHHs reopii yupanniuHq 1araropinuenuMll cl4creMaMla;

rroJroxeHHx reopii MHoxHH ; reopix MacoBoro o6cnyronyBaHHfl ra reopir rpaSin;
MeroAr,I i rra iraqifi no ro MoAeJIroB aHH-rr ra M are M au4.rHoi crarr4 crr4Kr4.

fiocronipuicrr ocHoBHr4x HayKoBr4x pe3ynbrarin, nucnonxie i pexorr,reulaqifi
uigreep4xyerbcfl cuinnaAinHqM Teoperr4rrHr,rx pe3yJrbrarin, pesynrrarin r{r4cerbHl,Ix

eKcrrepr{MeHrie s siAoN,rraNar.r eKcnepI4MeHTaJIbHr4Mla AaHnlau inurux AocniAxeur.

HaBqiurbHoMy upoqeci HayKoBo-AocriAsrax oprani:aqifi ra BHrrIHx yu6onux
3aKnaAax, [oB'fl 3aHux is rruraHH.sMu reJleKoMyniraqifi .

OqiHrca BrrcHoBKin s4o6ynaqa uloAo 3Haqyuocri fioro npaui AJrfl HayKH

fi npamrurcu. Y Ar{ceprar{ifinifi po6ori 3anporroHoBaHo nzpiurenru aKryanbHoro
HayKoBo-npvKnaAHoro 3aBAaHH-rr, f,Ke ror.srae B yAocKoHareHHi MexaHisr\ain
ga6esueqeHH-s Heo6xiAnoro pinHx srocri o6cnyronyBaHH{ B Mynbrl4cepnicnrx
Mepexax r ui4rpzMKoro nipryanisaqii MepexeBlIx Synxuift 3a paxyHoK

yAocKoHaJreHHfl uoAerefi i NreroAis auarisy, SopuynaHH.fl ra :aal.a:eHfl, cepnicin.
flosHora Br{KJraAy pe3yJrbraris Aucepraqii e ony6.nixonanux rpaurx.

IJcr fIoJIoxeHHq, Iqo BuHoc.srbc, Ha 3axllcr B ,4ocrarHll{ Mlpl [lATBepAxeHo

ny6niraqixuu y cneqianisosaHux Saxonux BraAaHHrx Yxpainu ra y B:zl.aHuxx, xxi
Iocrarsifi rraipi [1lArBepAXeHOBci

nrffo.reHi 4o uixnapoAHr{x HayKoMerpuqHux 6as i npofirunu anpo6aqiro niA 'Iac
xonsepenqifi ra cevrinapin. B Aucepraqiftnifi po6ori y3araJlbHeHo pe3yrlbrarl,I

4ocrigxeHr, ouy6liroBaHzx OcHosHi pe:ynrrarv AHCeprallifinoi po6oru
ouy6liroaaHi B yea'xrvr HayKoBHx crarr.flx. Kinrricrr ra qxicu uy6nixaqifi
pesylrrarin po6orn si.quoniAae BHMoraM BAK Yrpainn Ao KaHAI4AarcbKr'Ix

gvcepraqift.
OqiHra niAnosiAnocri gracepraqii BcraHoBJreHIrM BI{MoraM BAK

Yrcpainu. flncepraqiq e 3aBeprxeHoro xnaniSixaqifiHoro po6ororo, uicturr
orpunaaui aBTopoM noni HayKoBo o6rpyHronaui pe3ynbrarl{, xxi y cyryunocri

Ao3BoJrsrorr sa6esn eqvru crBopeHHs ruexanisrrain sa6esleqeHHfl neo6xiAnoro pinHx

.flrocri o6cnyronyBaHH.,r B Mynbrr4cepnicuux Mepexax : ni4rpullxoro nipryanisaqii

MepexeBrrx Qynrcqifi 3a paxyHoK yAocKoHEuIeHH, rraoAelefi i rraeroAis auali:y,

Qopuynan Hfl. ra HaAaHH, cepnicin.
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Pesynrrarn Ar{ceprarlifiHoi po6oua y ranysi vreroAonorii rpoeKryBaHH,
TeneKoMyHiraqifinnx cucreM e upiopurerHuMlr.

Igeutuquicrr sMicry aBTopeQepary fi ocnosHrrx rroJroxeHb Ar{cepraqii.
Anrope$epar ni4noeiAae svricry ra ocHoBHlrM rroJroxeHHf,M 4racepraqii.

3aynaxeHHfl rrloAo Arrcepraqii:
1. B repruoMy pos4iri .quceprartrifinoi po6oru HaAro AeraJrbHo

upoananigosaHi rroK€l3Hr{Kz xxocri o6cryronyBaHHfl, opienronaHi Ha Kopr{cryBarra
Ta rroKa3HraKu flKocri po6oru rvrepexi (o6na4naHHx).

2. 3i auicry Ar,rceprarlii ne :poryuiro, qkt e rolurrrfl aroMapHr4x cepnicin P;
cuHouiuoM noH;rrrfl oAr{Hr{qHnx cepnicin.

3. B rercri 4rzcepraqii He AocI4Tb .ritxo Br{3HarreHi o6rraexeHHfl Ha

Br,rKopr.rcTaHHf, 3arrporroHoBaHofo aBTopoM MeToAy soprraynaHHfl Ta ynpanniHHa
cKnaAoM KoMrrrreKcHr4x cepBicin s Mepexax: ui4rpralaxoro QyHxrlift nipryanisaqii.

4. Bucora gerarisaqig HaseAeHr{x cxeM pospo6neHr4x MoAerefi Ta cr4creM
y cKnaAHrororb clpr4fi H.qrrs orp r.rM aHr4x p eaymrari n.

5. 3 rerccry Ar.rceprar{ii ne sposyrraino, f,K 3 Merorc Tor{Horo BH3HarreHH.rr

rpr4quH guiupr (noripurennx) rroKa3Hr4Kin axocri, ulo HaAaroucx in$pacrpyKryporc
NFV cepnicin, BH3Haqr4Tlr ueNi Ta orlinnru xapaKrepkrerkrKLr vrepeNenoi
in$pacrpyKrypu ABox soH o6cryroByBaHH{: 3oHI,r 3aMoBHr4Ka nocnyr NFV i :onra
nponafi4epa cepnicy VNF, a raKox 4onouixuux crrcreM i inrep$effcia, uo
BrrJrr{Barorr Ha ix ssaeruoAiro.
. 3asHa.reHi HeAoriru He e cyrreBr4Mn, ra s uiroMy He 3MeHrxyrorb Br4coKoro
HayKoBoro pinnx Ar4ceprar{ii ra orpuMaHr4x s Hifi [paKTr4rrHr4x pe3ynbrarin, a roMy
ix naxsHicrb He BrrJrr{Bae Ha 3araJrbHrafi nosulusttuir, Br,rcHoBoK rro Ar4cepraqii.

BI,ICHOBOK:
flucepraqifina po6ora Myxi-A.nAiH Xaccaua MoxaMeAa sa csoiNa gr\.{icroN,I

i orpuiraaHr{Mlr pe3ynbraraMr{ siAnosiAae racropry cneqiamnocri 05.12.02
TeneKoMynixaqifiHi cucreMu ra Mepexi. [ucepraqi.s e 3aBeprxeHolo HayKoBoIo

po6ororo Ha aKTyanbHy reMy, uicrurr HayKoBo o6rpynronaHi reopernuui
pe3ynbraru i noroxeHHr, i csiA.rurb npo oco6ucrufi sHecor:4o6ynava n Hayxy. B

Alrceprar{ifiHift po6ori orprEuaHi noni uayKoBo o6rpyHronani pospo6xvl n ranyai
TeneKoMynixaqifi, qo sa6esleqyrorb posn'xaauH.s Baxrl4noi nayxoBo-npuKlaAsoi
3apla.uw, u{o noJrsrae y BAocKoHELneHui icnyrcql4x ra po3po6qi nonux uoAeleft i
NleroAis SopnaynaHHfl Ta HaAaHHfl, KoMlJreKcHr{x rocJlyr B Mepexax 3 ui4rpuuxoro

Qyurqifi nipryanisaqii, u{o Ao3Bofl.srcrr paqioHarlbHo BLIKopucroByBarI4 rr,tepeNeni

pecypcr4 niAnosiAHo 3 rrororrHrzM craHoM uepeNi i QoS BI4Mor Kopl4cryBavia, a
orxe 4racepraqifina po6ora <MoAeni Ta MeroAH sa6esne.reHHt qrocri

o6clyronyBaHHfl y Mepexax : nigrpLrMKolo Qynxqifi nipryani:aqii>, u{o

cnp.rrMoBaHa Ha rupiurennf, 3a3HarreHoi:aAa.{i, :a suicroM e saxiH'IeHHM HayKoBHM

AocniANeHHsM, y .,rKoMy orpuuaHi Hosi uayroni pe3yJlbraru, saxrlasi Ha

cyrracHoMy eraui Anfl [oAulnbrrroro po3BLITKy reneKoMyHirarlifiHux cl4creM Ta

Mepex.
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Arrop 4ucepraqii e xnaniQixoBaHlrM Qaxinqerr,r, uu6oro BHr4K B cyrb
npo6leuu, 4o6pe nono4ie cyqacHraMr4 MeroAaMr,r gocli4xenr ra sr\airo
BHKopLIcToBye ix Als nzpirueHnr KoMnneKcy rrocTaBJreHHx HayKoBo-TexHiquux
3aAaq.

3a reoperlltlHolo o6rpynrosaHictro ra rrpaKTurrHoro qinnicrro 4racepraqix
siAnosi.qae BHMoraM n. 9, 11, t2,14 <llopxAKy rpucyAxeHHfl HayKoBHx crynenin i
npl4cBoeHHfl BqeHoro 3BaHHq craprxoro HayKoBoro cniepo6irHr4Ka)) Ao
KaHAI4AarcbKI,Ix Al4cepralliit, a ii aBTop 3acnyroBye Ha rrpucyAxeHHq ftorray BqeHoro
cryneH.rr KaHA?rAara rexni.{Hrax HayK 3a cneqianrHicto 05.12.02
TeneKoMyniraqifini cucreMr4 ra rr,repexi.

OQiqifiHuff onoHenr:
sanigynau xaQe4pu eHepro e$ eKrr{BHr{x rexnororifi
HasqamHo-HayKoBoro iucruryry reneKoMynixaqifi
flepxannoro yHinepcr4rery reneKoMyuixaqifi

AoKrop rexHi.rHrax HayK, crapurufi Hayxonwfi cninpo6itrrar

,, 24tr',, c-l-Ztl2gOzZ:Z 2020 p.

Ililnnc Tpeu6onerlbKoro M. fI. sacnig.ryro:

y.renufi cexperap B.reHoi pap'ut

,{epxannoro ynieepclrrery rereroruyui

,r2e 2020p.

V M. lI. Tperr,r6oneqsxafi

O.B. Ilonos
ffi[r

.4r.#


