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Ha TeMy «Cnoci6 noGyaoeu BipTyanbHoY KOMII’I0TEpPHOI Mepe:ki Ha 0CHOBI
TexHoJiorii SDN»,

TIPC/AICTaBIIeHy Ha 3M00YTTS CTyIeHs TOKTOpa dinocoii

B ranysi sHanb 12 — [ndopmauiiini rexuonorii
3a creniaibHicTIo 123 — Komm’rotepHa imkenepis

AKTyaJbHiCTh Temu AHCepTAaNii.

Y Cy4acHHX yMOBax 3pOCTaHHS KiTbKOCTi KOPHCTYBa4iB KOMII'FOTEPHUX Meperk
CIOCTEpIraeThCs  CyTTEBE  ITiABHINCHHS HaBaHTAXEHHS  Ha  MepexeBy
indpactpykrypy. Le B epIlry Yepry o0yMOBIIFO€E i IBHIIIEHHS] PHU3HKIB, OB’ A3aHUX 3
TICPEBAHTAXCHHAM KaHAJIB NepefaBaHHs NaHWX, 3HIKCHHIM IIBUAKOCTI 3’€HAHHS
Ta UMOBIPDHUMHU BiZMOBaMHU SIK OKPEMHUX BY3IB TaK i (yHKLiOHyBaHHs Mepexi B
UitoMy. 3HAaYHMH BIUIMB JTEOCHKOIO daxTopy Ha KoHpirypysamms MepeKeBUX
KOMITIOHEHTIB, a TaKOX HeOOXigHICTE PYHHOro HalallTyBaHHS KOXXHOTO OKPEMOTo
By3jla 3HMXYIOTh aNaNTUBHICTh Ta MacINTabOBAHICTE TPaAUIIHHUX MepexeBux
pitens. Ile B mimomy OOIPYHTOBY€E aKTyabHICTD AOCIIDKeHb, BHKOHAHHUX B
AMCepTaliiHiil po6oTi, ski CTOCYIOTBCSL PO3POOKH HOBHX IIAXOMIB Ta MeTONiB hite)
oprasisanii Ta KepyBaHHs KOMIT'FOTEPHUMH MEpEkaMH.

Tpamuuiiinum nimxomom s NOOYMOBH BHCOKOIIBHIKICHHUX MapupyTiB €
CTBOPCHHS BIPTyalbHUX KaHAJIB 3B°513Ky. OfHAK i3 DPO3BHUTKOM TeXHOJNOriH Ta
SPOCTaHHSM CKIIaHOCTI MepeX HOBI BUKJIMKH ITOB’S3aH] 3 JAWHAMIYHOIO aJanTaIiero
KOMIT'IOTEDHUX ~ Mepex 10 YMOB  €KCIuTyaTalii, 3a0e3leYeHHSAM  SKOCT]
obcyroByBaunns (QoS, Quality of Service) Ta Bucokoo BiIMOBOCTIliKicTIO. B LBOMY
KOHTEKCTI aKTyaJlbHUM II0CTA€E TUTAHHS BIIPOBA/)KCHHS IHTEIEKTYaIbHUX METOIB Ta
3aC00IB  MOOYIOBH BipTyanbHUX —KaHAIB 3B’S3Ky, SKi 37aTHi BpPaxOBYBaTHU
PI3HOPiNHICTE MepeskeBoro Tpadiky, mnpiopuTeTH MHoro [ICpeIaBaHHs, a TaKOX
3abesIieyyBaTH OlepaTHBHY a/aNTalio 10 3MiH y MepexeBii TOmoIorir.

Huceprauiiine nocimkeHHs IIPUCBAYCHE caMe po3pobLi HOBHX MigXOiB 10
oprauisanii Ta KepyBaHHs KOMIT'FOTEPHIUMH MepekaMH Ha OCHOB] KOHIIENLIT Mepex,
110 NporpaMHo BusHaveHi (SDN, Software-Defined Networking). 3anpononosanuii B
poboti minxix 6asyerscs Ha NOENHAHHI TEXHOJIOriH 106y noBH BIpTyalIbHUX



MapIIpyTiB i TexHoorii SDN, 110 K03BOJHIO PO3IIHPHTH MOKIHBOCTI TpaguLiHHIX
TEXHOJIOTIH BIPTyalbHUX KaHaIB i IOZONATH X OOMEXeHHS. 3 OJHOTO 00Ky,
BIPTyalbHi Mepexi, Ha BiAMiHY Bim Oi3wunmx, mim uac MacmTabyBaHHS He
noTpebyIOTh (i3UYHOro MepeMilleHHs Ta MiIKII0YeHHs OPUCTPOIB. 3 iHIIOro GOKY,
BUKOPHMCTaHHS CIELIaJbHOrO LEHTPati30BaHoro KoHTponepy SDN juisi BUKOHAHHS
$yHKUIT ynpaBmiHHA Mepexero, 3a6e3neuye QHHAMIUHY a[anTaIiio 10 3MiH Tpadiky
Ta CNPOLIEHHS NPOLIECIB HANAIITYBAHHS | MacIITabyBaHHs, 332 PaXYHOK IJI0GaIBHOrO
OadyeHHs Mepexi.

OZnHUM i3 3HAYHMX i aKTyanbHUX HAYKOBHX Pe3ylbTaTiB POGOTH € 3a6e3nedeHns
QoS B BipTyanbHHMX Mepexkax Ha OCHOBi TexHoiorii SDN, skwuii 0a3yloThCsl Ha
MATPUMUI KOMIIEKCHOrO HaGopy MEeTpUK Ha BiIMiHy Bin TPaIULiHHUX pillleHb 3
MATPUMKOIO ~ OKPEMHUX  MapaMeTpiB  SIKOCTI o0cimyroByBaHHs.  [HTerpanis
3alIPONOHOBAHUX 3ac00iB 3abesredyenns QoS Ta BpaxyBaHHS HajiffHOCTI By3iiB
KaHAJIB Nepenadi JaHUX B LIIOMY HO3BONSIOTH GYAyBATH BiAMOBOCTIHKI KaHAIH
nmepenadi JaHux B Mepexax SDN, 30kpema i pe3epBHi KaHaIH Iepenadi IaHuX IS
3abe3reueHHs AMHaMIqHOI peKOHGIrypaii Mepesxi y BHIIagKax BiIMOB.

Omxe, nociimkeHHs GOKYCYIOTbCS Ha Po3poOLi KOMILIEKCHOTO croco0y, sIKuit
nepezbayac MOENHAHHS METOAIB Ta 3acobiB ayid MoGyIoBH KOMII'FOTEpHOI Mepexi
IIISXOM iHTerpauii TexHomorii BipTyansHux Mepex i Mepexx SDN, wmo B L1JIOMY
CIIpAMOBAaHO Ha BJIOCKOHAJIEHHs IIPOLECIB Iepenayi HaHUX Ta 3abe3ledyeHHs
HEOOXiHOTO PiBHS SIKOCTI 06CIyroBYBaHHS. BUKOHAHI MOCHTiIKEHHS € aKTyaJIbHUMHU
Yy KOHTEKCTI MiABHINEHHS e(pEeKTUBHOCTI, MacumTaGoBaHOCTI Ta aJalITUBHOCTI

CYYacCHHX KOMII'IOTEPHHUX MEPEK.

Ouinka  oGrpyHTOBaHOCTI HAYKOBHX  pe3yJIbTATiB Aucepramii, ix
JAOCTOBIPHOCTI TA HOBH3HH.

HaykoBa HOBHM3Ha pe3ynbTaTiB JUCEepTalifHOTO MOCHIKEHHS MONSArae B
HAaCTYITHOMY:

I. Briepme po3po6sieHo Ta 0GIpyHTOBaHO iHTerpanbHHil KpUTepiil o0y 1oBu
KaHaJliB 3B’S3Ky y BipTyalbHilf KOMII'FOTepHIH Mepexi Ha ocHOBI Texzosorii SDN,
JKHH, Ha BIAMIHYy BiJ] iCHyI0YHX crmoco6iB MOOYIOBH, OJHOYACHO BpaxoBye€
HEOOXI/IHY KiNbKIiCTh Ta MPIOPHTETH METPHK SKOCTi 06CITyrOByBaHHS KAHANIB 3B’SI3KY
Mepexi, 10 JJO3BOJISIE HOCATTH 30€peKeHHs CTabiIbHOT IIBUIKOCTI nepenadi Tpadiky
Oyb-SIKOTO THUILY;

2. Briepuie po3po6iieHo Ta oOIpyHTOBaHO KpHUTepilt HamiffHOCTi By3uiB Mepexi
JuIst 0Oy I0BY KaHATIB 3B 513Ky, SIKUM, Ha BiIMiHY BiJ icHyI0UnX crioco6iB noOy0BH,
BPaXoBy€ 3MaTHICTb NPOMDKHMX MPHUCTPOIB Mepexi TpaHcrmopTyBaTH Tpadik Mix



CBOIMH IIOPTaMH, IO A03BOJISIE 301MBIINTH HAAIMHICTh KaHAIIIB 3B’ 513Ky Ta 3MEHILIHTH
BTpaTH JaHUX IIiJ Yac mepeaadi;

3. Bnepue po3po6iieHO Ta OOIpyHTOBAaHO MeTOJ MOOYJIOBH BiIMOBOCTIMKHX
KaHaJiB 3B’3Ky BIpTyaJbHOI Mepexi Ha ocHOBI TexHojorii SDN, skuii, Ha BigMmiHy
BiJl ICHYIOYHX METOJIB, 6a3yeThCsl Ha PO3/iIEHHI BipTyalbHOT Mepexi Ha ImiaMepexi
Ta BUKOPHUCTOBY€ PO3pOOJIEH] iHTerpaibHUN KpHUTepil MoOYyJOBH KaHAJiB 3B’S3KY 3
ypaxyBaHHSM SIKOCTI 0OCJIyrOBYBaHHS Ta KPUTEpPiil HaAiliHOCTI BY3JIiB, 1[0 JO3BOJISIE
3abe3neynTy cTabiIbHy IMIBUAKICTH, 3MEHIIUTH 3aTPUMKY Ta BTpPAaTH JaHHUX i 4ac
nepeznadi 6yJp-sKkoro TUIy Tpadiky y pasi BUXOIY 3 JIaAy OKpEMHUX iISHOK MEPEXKi;

4. Y0CKOHAJIEHO METOJ AMHAMi4HOl peKoH(irypamii BipTyaslbHOI Mepexi Ha
ocHOBI TexHonorii SDN, skuif, Ha BiAMiHy BiJ iCHyIOUMX METO[iB, 06a3yeThcs Ha
BUKOPUCTaHHI BIIMOBOCTIHKHX pe3epBHHUX KaHATIB 3B’S3KY, 30€pe)KeHUX Y Iam’sTi
xoHTposiepa SDN, mo pno3Boisie MIATPUMYBaTH Oe3lepepBHUN ceaHC TNepenadi
Tpadiky y pa3i BiIMOBH OCHOBHOI'O KaHaly 3B’s3KY.

HaykoBi  mocnmimkeHHss Oynud  BuUKOHaHI  37100yBaueM  Ha  Kadempi
obuncmoBanbHoi TexHiku KIII im. Irops Cikopcekoro B pamkax HJIP
«BHUCOKONIPOAYKTUBHI KOMII'IOTEpHI CHUCTEMHU Ta MEpeXi: Teopis, MeTOAH i 3aco0u
amapaTHOI Ta IporpaMHOi peaiizauii» miJg KepiBHHUUTBOM mpodecopa Kadeapu
OO4YHCIIOBANIBHOI TEXHIKH, A.T.H., Tpod. Kynakosa IOpis OnekciitoBuya.

OTrxe, B nucepTaliiiHiii pobOTI mocTaBieHe HAyKOBE 3aBIAHHS BIOCKOHAJICHHS
NpoLeCciB Nepesayi JaHUX, a came IiJBUINEHHS IIBUIKOCTI Ta HAIIHHOCTI mepemadyi
JaHUX, Ta 3a0e3medyeHHsT HeOoOXiqHOTO pIBHS SKOCTI OOCIyrOBYBaHHS IILISXOM
pPO3pOoOKH KOMILUIEKCHOTO CITOCO0Y IMOOYAOBH KOMIT'FOTEPHOI Mepe)ki Ha OCHOBI
iHTerpauii TEXHOJOTIH BipTyaJlbHUX Mepex 1 Mepexx SDN BHKOHAHO IIOBHICTIO,

3100yBay4 OBOJIOJIIB METOOJIOTIEF0 HAYKOBOI MisITBHOCTI.

Ouinka 3micty aucepTauii, ii 3aBeplleHiCTh Ta AOTPUMAHHS NMPHHUMIIB
aKajeMidHOI J100pOYEeCHOCTI.

3a cBOIM 3MicTOM aucepraniiiHa pobora 3m00yBada Uepeatenka O.B.
HOBHICTIO BianoBsigae CtaHmapTy BHILNOI OCBITH 3i creniansHocTi 123 KoMmm’roTepHa
IH)KeHepiss Ta HampsIMKaM JIOCHIJDKeHb BIAMOBIMHO IO OCBITHBOI IpOrpamu
Komn’rotepHa iHxeHepis.

HucepraniiiHa poboTa € 3aBepLICEHOI0 HayKOBOIO IMpallelo 1 CBIAYUTH IPO
HasIBHICTh OCOOMCTOTO BHECKY 3/100yBava y HAyKOBHH HAIPSIM BHCOKOITPOIYKTHBHUX
KOMIT IOTEPHHUX CUCTEM Ta MEPEK.

PosrnsiHyBIIM 3BIT MOMIOHOCTI 3a pe3yJbTaTaMU TMEPeBIipKUA AUCEpTAILiHOI
pobOTH Ha TEKCTOBI CIIBHAAiHHS, MOXXHa 3pOOWUTH BHCHOBOK, IO AHCepTaliiiHa
pobota YepeBatenka O.B. € pe3ynpTaToM caMOCTIHHMX AOCIIKEHD 3/100yBaya i He



MICTHTBh ejleMeHTIB  danbcubikamii, Kkommiisuii, ¢abpukanii, mariaty Ta
3amo3uyeHb. BukopucraHi ifei, pe3ynbTaTy 1 TEKCTH iHIIKX aBTOPiB MalOTh HaJIEkKHI
NOCHJIAaHHS Ha BiAmoBimHe mkepeno. [lpu miaroToBui aAucepraiiiHol poOOTH

3100yBay JOTPHUMABCS MPUHIIUIIIB aKaJeMiyHOi JOOPOYECHOCTI.

MoBa Ta cTHJIb BUKJIAJEHHSI pe3yJabTaTiB.

Jluceprarnitina poboTa HanrcaHa yKpaiHCbKOIO MOBOIO.

Jlucepralliss CKJIaJa€ThCsl 3 BCTYIy, YOTUPHOX PO3MIUIIB, BUCHOBKIB, CIIUCKY
JiTepaTypu Ta JOJaTKiB. 3araapHuii o0csr auceprtauii 149 cTopiHOK.

Y BeTymi OKpeclieHO aKTyallbHICTh poOOTH, 11 3B’SI30K 3 HayKOBHMH
nporpaMaMud. MeTa JAMCEpTAlifHOTO JOCTIJDKEHHS T[OJIsirae B  IIiJ{BUIIEHHI
IIBUAKOCTI Ta HAMIMHOCTI Tepemadi MaHUX LUISIXOM pPO3POOKH KOMIUIEKCHOIO
crocoby ToOyJIOBH KOMIT'IOTEPHOI Mepexi, IO [JO3BOJIMTb TIapaHTyBaTH
BiIMIOBIIHICTH MEPEXi 3aJaHUM ITapaMeTpaM SIKOCTi 0OCIIyroByBaHHs ITiJl Yac BUXOLY
3 Jlay OKpeMHX 11 OUISTHOK IIIJIIXOM IHTerparlii TeXHOJOTIH BIPpTyalbHUX MEpex Ta
Mepexk SDN. BusHaueHO 00’€KT, IpeaMeT i MeTOAU JOCIIIKEHHs, C(hOPMYIbOBAHO
HAyKOBY HOBHM3HY Ta IPaKTHYHY 3HAYUMICTh OTPUMAaHUX Pe3yJIbTaTiB.

V mnepiroMy po3niji BUKOHAHO aHATITHYHUN OIVISN JIITepaTypHUX JDKepes Ta
aHaJli3 BiJIOMHUX METOJiB MOOYIOBU BipTyaJbHUX KOMII'IOTEPHHUX MEpexX, 30KpeMa 3
BHKOPUCTaHHAM TexHoJiorii SDN, ra miactaBi 4oro BHM3HA4YeHa IpoOieMaTHKa
00sacTi HAyKOBHMX JOCHIKEHb Ta BUKOHAHO TOCTAaHOBKA 3aBIaHb JUCEPTALINHOIO
gocnimkenns. Ha OCHOBI BHKOHAHOTO aHai3y JIiTepaTypHUX JKepen 3po0JIeHo
TIOCTAHOBKY 3a/1a4i PO HEOOXiTHICTh PO3pOOKH pillleHHs JUIsl TOOyI0BU BipTyallbHOI
KOMIT'I0TepHOI Mepexxi Ha ocHOBI TexHousorii SDN, sike NO3BOJUTH BIOCKOHAIUTU
IpOLECH Ilepefadi TaHWX Y BHIAAKY BiIMOB OKpPEMUX JAUISHOK KOMII FOTEpPHOI
Mmepexi. Ilicns mpoBemeHOro aHallizy JiTepaTypd Ha TeMy BIANOBIOHOCTI pIILEHb
MoOyIOBH IPOrPaMHO-BU3HAYEHUX MEpPEeX KpPUTEpiIM SKOCTI 0OCIyroByBaHHsS
3po0JIECHO BHCHOBOK IPO HEOOXIAHICTH pPO3POOKM METONy BpaxyBaHHsS SKOMOIa
Oinbinoi (He MeHIe YOTHPHOX, OCKIIBKM BiJOMi pIII€HHs 3a3BH4Yail BPaxOBYIOTh
oaHy abo [Bi) KiJILKOCTI METPHK SIKOCTI OOCIyroBYBaHHS NpH Iepefadl JaHHUX Y
Mepexi.

Y apyromy posfisii po3pobsieHO TeopeTHYHe Ta MaTeMaTU4YHe OOIPYyHTYyBaHHS
METOIIB Ta 3acobiB s peajizallil KOMIUIEKCHOrO croco0y MoOyJIOBH KaHaliB
3B 3Ky BIpTyalbHOI Mepexxi Ha OcHOBI TexHojorii SDN, a came: HaBeJcHa
MaTeMaTHYHa MOJEIb Ipollecy IMOOYAOBH KaHaliB 3B’S3Ky 3 ypaxyBaHHAM
napametpiB  QoS; po3pobieHO IHTerpaJibHUi KpuTepill 3abe3neuenHs QoS Ta
OIMMCAHO METON MOOYIOBH BIpTyaJIbHUX KaHAJiB Iepefadl OaHWX 3 BpaxyBaHHIM
I[bOr0 KPUTEPiI0 B KOMIT IOTEPHIM Mepexi Ha OCHOBI TexHoJorii SDN; po3pobiieHo



MaTeMaTHYHe OOTPYHTYBaHHS KPUTEPiro HAIIMHOCTI By3JliB MEPEX1 Ha BIPTyaJbHOMY
MapmpyTi Iepenadi maHuX. B po3nini 3anpONOHOBaHO MaTeMaTH4YHa MOJENb
NpOLECYy pO3MAIEHHS KOMIT'FOTEpHOI Mepexi Ha MigMepexi Ha  OCHOBI
KOMOIHATOPHOTO ~&JITOPUTMYy 0araToLUISXOBOI MapLIpyTH3alii, II0 JO3BOJE
OynyBaTH Ha rpadi Mepexi MapUIpyTH IO HE IEPEeTHHAIOTBhCS Ta JOCATTH
3MEHIIEHHs] 4YacoBOI CKJIAJHOCTI Mpolecy MOOYIOBH BipTyaJlbHUX MaplIpyTiB
nepesadi JaHUX Y TTOPIBHSAHHI 3 BUKOPUCTAHHSIM 0a30BOr0 allTOPUTMY.

Y TpeThoMy pO3MiJli  YIOCKOHAJEHO METOJ AWHaMidyHOi peKoH}irypamii
KOMIT'FOTEpHOI Mepexi, mobymnoBanoi Ha 6a3i TexHouorii SDN, msixoM GopMyBaHHSA
Ta BUKOPUCTAHHS BiIMOBOCTIHKUX pe3epBHUX BipTyalbHUX KaHANIB Iepeadl JaHuX.
Peauizaliist yIocKOHaJIEHUX €TalliB METOLy JUHAaMI4HOI peKoH(irypaunii 6a3yeTbcs Ha
KOMIUIEKCHOMY BHKOPHCTaHHI 3alpONTOHOBaHWUX B AMCEpTaliiiHIA po6OTi crocoly
noOyIOBH KaHaNiB 3B’sA3Ky, IO He IEPEeTHHAIOTHCS, IHTErpalbHOIO KPUTEPIO
3a0e3reyeHHs SIKOCTI 00CIIyroByBaHHs Ta BpaXyBaHHs KPUTEPil0 HaliKHOCTI By3IiB
Ha BipTyaJbHOMY MaplIpyTi epeaadi J1aHuX.

Y d4erBeproMy pO3Iili OMHWCAaHO MiOXi OO NPOrpaMHOi  peanizamii
[IEHTPaJi30BaHOr0 KOHTpoJjepa Mepexi SDN Ha 6a3l NporpaMHOro 3ade3ledYeHHs
Open Network Operating System (ONOS), onucano MoIu(iKOBaHUM 3aCTOCYHOK
Intent Forwarding, sikuii BUKOHye MapuipyTu3alio Mk OpenFlow-KoMyTaTOpaMH y
Mepexi. B posminmi  mpeacraBieHO — pe3yJNbTaTH  aHai3y — e(QEeKTHBHOCTI
3aIpOIIOHOBAHUX METOJIB Ta 3ac00iB, OTPHMaHi IIIIXOM MOJEIIOBaHHSA CIIOCO0Y
o0y 10BK BipTyansHoi Mepexi SDN Ha po3poOiieHOMY IpOorpaMHOMY 3abe3ledeHHl,
1[0 B LIIJIOMY HPEACTABISE COO0I0 KOMILIEKCHE MPAaKTHYHE PillIeHHs AT M00YI0BH 1
eKcIIyaralil BipryansHol Mepexi SDN. B po3mini HaBeieHa OLiHKa MIBUAKOAIL Ta
06’emy mepemadi TpadiKy I TOMOJIOTiH KOMIT'IOTEPHOI Mepexi 3 Ppi3HOI0
3B’SI3HICTIO MPH BiAKJIFOUEHHI YaCTHHU BY3JIiB MEPEXKI.

Jucepraiiiifina po6ota odopmiieHa BiamoBigHo 10 BUMor Hakasy MOH Vkpainu
Bix 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepKEeHHST BUMOT 10 0QOPMIIEHHS JUCEPTALLii».

OnpuJjiroHeHHs1 Pe3yJbTATIB AUcepTALiHHOI poOOTH.

HaykoBi pesynbTard [gucepranii BHCBITIEHI y 8 HayKoBUX IyOiikamisx
3m00yBava, cepel sSKuX: 4 CTaTrTi y HAyKOBUX BHMJAHHAX, BKIIIOYEHHMX Ha JaTy
OmyOJIKyBaHHS [0 MepesliKy HAyKOBUX (axOBUX BHUJIAHb YKpaiHW; 2 CTarTi y
IepiOIUYHMX HAYKOBHMX BHIAHHSIX, MPOiHAeKcOBaHUX y 0a3i ganux Web of Science
Core Collection Ta/a6o Scopus, 3 IKUX 2 CTATTi y BUIAHHSX, BIJHECEHHUX JO IEPIIOro
— tpetsoro kBaptuiiB (Q1—Q3) BiamosiaHo no kiacudikauii SCImago Journal and

Country Rank a6o Journal Citation Reports.



Takox pesynpTaTH AucepTauii Oynn ampoOoBaHI Ha 2 HayKOBUX (aXOBHX
KOH(EpeHIIisX.

HaykoBi my6Guikanii 3m00yBaya MaroTh BUCOKHM HayKOBHM DIBEHb 1 INPOHIIIA
BiAMOBiZHE pelleH3yBaHHA. Y KOXHY IyOnikamito 3100yBad 3poOMB BaroMui
0COOUCTHI BHECOK, KM OYB BUKOPHCTAHUH NPH MMiArOTOBI AXCepTaLiiHOI poOOTH.
Vei  nyOumikanii Oynu  HamwicaHi 3 JOTPUMAaHHSAM IPUHIMIIB  aKaJeMI4HOI
J06POYECHOCTI Ta CKIIaal0THCs i3 BIIACHHUX JOCTIDKeHb 37J00yBaya Ta CIliBaBTOPIB.

TakuM YMHOM, HAyKOBi pe3yJbTaTH, OMHCAaHI B JHUCepTaUiiiHid poboTi,

IIOBHICTIO BHCBITJIEHI y HAYKOBUX ITyOJTiKalisx 3700yBaya.

Hengoniku Ta 3ayBaskeHHsI 10 AUcepTaniiiHol podoTH.

1. VY BH3HauYEHHI MPAKTUYHOI I[iIHHOCTI 03HaY€HO, 10 aBTOPOM 3aIlPOIIOHOBAHO
Ta peajli3oBaHe Ha MPAKTUI[l KOMIUICKCHE pillleHHS IJisi MOOyHOBU BIPTyalbHOI
KOMIT'FOTepHOT Mepexi Ha ocHOBI TexHouorii SDN. [lonineHo Oyno 6 3a3HaYUTH, 1O
MOBa HIETHCS caMe MPO KOMIUIEKCHHM croci6 mo0yIoBH KOMIT FOTEPHOI MEPEXI, 110
¢birypye B Ha3Bi TeMH i B METi JOCIIIKEHHS, SIKUI caMe € KOMIUIEKCHUM IIO€AHAHHIM
METO/iB Ta 3ac00iB, 3a[IPOMIOHOBAHKX Ta pealli30BaHUX B AUCEpPTaLiiHIN poOOTI.

2.V TekcTi pobOTH 3yCTPiYarOThCSl HEY3rOKeHI Ha3BU pO3pOOIeHUX METOZIB,
TOOTO (HOPMYJIFOBAHHS MEBHUM YHHOM BiJpI3HSETHCS B PI3HUX YaCTHHAX POOOTH.
3ajyis INOKpAIlleHHs PpO3YMIHHS CYTHOCTI pO3poOJeHMX MeTOAIB Ta 3acobiB
PEKOMEHIOBAHO Y3rOJUTH TEPMiHOJIOTIO Ta 3a0€3NEUYNUTH €AMHY Ha3By JJIs KOXKHOIO
METOJy, $Ka IIOCJIJJOBHO BHKOPHCTOBYBaTUMEThCSI B YCili pobori. 3okpema
3yCTpiuaeThCs JEKLIbKa BapiaHTiB Ha3B MeETOAY MAWHAMIYHOI peKoHGiryparii
BipTyasJbHOI Mepexi Ha ocHOBI TexHoJorii SDN.

3. 3amicTh TepMiHy «30epe)KeHHsI IIBUAKOCTI» B HAyKOBil HOBHU3HI Kpalle 0yJo
0 BUKOPHCTATH TEPMiH «3abe3redeHHsI CTabiNpHOI IBUAKOCTI».

4. Etanu MeTony IUHaMiuHOI pekoH(irypanii, siki HmpeAcTaBleHi y BUIVIAAL
610K-cXeMH, OyJ10 6 AOIIIEHO TOTIOBHUTH AETalbHUM TEKCTOBUM OnucoM. Bogrouac
MeTOJ IOOYIOBH BipTyaJbHUX MapIIpPyTiB, SKUM MOBOJI JAETAJbHO ONMCAHHMI
CJI0BeCHO, Oyiao O JOLIBHO MiACYMYBaTH y BUIVIALI IOCIiNOBHOCTI €TamliB MJIA
KpaIol CTpyKTypu3allii Ta COpUIHATTI MaTepialy.

5. Ha mpencraBnenux rpadikax (puc. 4.2 — puc. 4.4) BUKOPUCTaHUN 3aHAITO
Maaui MaciuTab, IO 3HAYyHO YCKIAQJHIOE Bi3yalli3allilo Ta OLIHKY pe3yJbTaTiB
IPOBENEHHUX €KCIIEPUMEHTIB. Byio 6 mouineHO 30impmmTH MacmTabu rpadikis abo
oOparty iHIMi croci6 Bizyamizauii, 110 JO3BOJIHUTH Kpallle BiJOOpPasHTH pe3ylbTaTH

Ta 3a0€3MEeYUTH TX HAOYHICTb.



BBa)KaIO, 1o BHCJIOBJIEH] 3ayBaXXCHH HC € BHU3HAYAJIbHUMU 1 He SMCHIIIYIOTH
3arajlbHy HayKOBY HOBU3HY Ta IMPAKTUYHY 3HAYUMICTh pe3YJIBTaTiB Ta HE BIIJIMBAIOTb

Ha TIO3UTUBHY OLIIHKY AUCEPTALiHOI poOOTH.

BucHoBok npo auceprauiiiny pooory.

BBaxaro, 110 aucepramniiiHa pobota 3m00yBaya CTymneHs AokTopa digocodii
YepeBarenka Ouekcis Bonogumuposuya Ha Temy «Croci® moOynoBu BipTyajbHOL
KOMIT'FOTEpHOT Mepeki Ha OCHOBI TexHosorii SDN» BHKOHaHa Ha BHCOKOMY
HAyKOBOMY piBHi, He IOpYyLIye MPHUHLUIIB akKaJeMiyHOi JOOpPOYEeCHOCTI Ta €
3aKiHYEHHM HayKOBHM JIOCNIJDKEHHSM, CYKYIHICTh TE€OPETHUYHUX Ta MPAKTUYHHX
pe3yJbTaTiB SKOTO PO3B'S3ye€ HAyKOBe 3aBAaHHS, 10 MAa€ ICTOTHE 3HAYEHHS M
inpopmaniiinux TexHojorii. Jucepraniiina poboTa 3a aKTyaJbHICTIO, IPAKTUYHOO
[iHHICTIO Ta HAyKOBOIO HOBH3HOIO IIOBHICTIO BIANOBia€ BHUMOraM YHHHOIO
3aKOHOJIaBCTBa YKpaiHu, 1o mnependadeHi B m. 6 — 9 «llopsnky mnpucyKeHH:
CTyIeHs JoKTopa (isocodii Ta ckacyBaHHs pillleHHS pa30Bol CIeliadi30BaHOl BUEHO!
pamu 3akiagy BHUIIOI OCBITH, HAYKOBOI YCT@HOBH IIpO MNPHUCYIKEHHS CTYIIEHS
nokropa ¢inocodii», 3arBepmkenoro [locranosoro Kabinery MinicTpiB YKpainu Bif
12 ciunas 2022 p. Ne 44.

3no6yBau UepeaTenko Onekciit BoroaumupoBud 3acilyroBy€e Ha NPUCY KEHHS
cTymeHs moktopa (imocodii B ramysi 3HaHp 12 — IHdopmaniiiHi TexHoJorii 3a

cnenianpHicTio 123 — KoM toTepHa iHXeHepisl.
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