PELIEH3IA

Ha jucepraniiiny po6ory EJIb XAX CJIIEMMAH FBATVYJI TAJI Ha Temy
«OntuMizaiiifHi  MOJAeNl BIIMOBOCTIHKOT Ta Oe3meyHoi MapHipyTu3aimii B
TEJIEKOMYHIKaLIiHIA Mepexi NUIIXaMH, 0 HE MEePEeTUHAIOTHCS», MOAAHY 0
3aXUCTY Ha 3400yTTS HAYKOBOTO CTymHeHs JokTopa (inocodii 3 ramysi 3Hanb 17
EnextpoHika Ta TenekoMyHikamii Ta cremiagbHOCTI 172 TenexkoMmyHikamii Ta
paaioTexHika

AKTYaJbHICTh NPO0JIeMATUKH J0CTiTKeHHs1. J[aBHO B1JIOMO Ta JTOBECHO,
0 €(peKTUBHICTh TEXHOJOTTYHUX pIIICHb, SIKI BUKOPHUCTOBYIOTHCS Ha IPAKTHII,
HaIpsMy 3aJIeKUTh BlJ TEOPETUYHUX OCHOB, a CaM€ MAaTeMAaTUYHUX MOJEJIeH Ta
METO/IIB, Ha SIKUX BOHU 0a3ylOThCA. 3 MiABUIIECHHSM BUMOT IIOJO PIBHS SIKOCTI
00CITyroByBaHHsI Ta OCOOJIMBO B YMOBaX IEPEBAHTAKEHHS TEJIEKOMYHIKAI[IHHUX
Mepexk (TKM) 3aroctproerbcsi mpobOsiiema  3a0e3neueHHs  e(PEKTUBHOTO
BUKOPUCTAaHHA KaHallbHOro pecypcy. Y TKM 3a po3B’si3aHHs 1i€l 3aaadi
BIJIOBIJIAIOTh 0araTo MEPEKHHUX MPOTOKOIIB Ta MEXaHI3MIB, aje Ccepell HUX
BAXJIMBE MICHE BIJIBOJUTHCS NPOTOKOJAM MapHipyTH3alii Ta OanaHCyBaHHS
HaBaHTaKeHHA. [l 3a0esneueHHs €()EKTUBHOTO BHKOPUCTAHHS MEPEKHOTO
pecypcy MHpOTOKOJIM MApUIpyTH3allii BXX€ TpPaJuUIAHO TIPYHTYIOThCS Ha
ONTUMI3alIMHUX MOJIEISAX Ta METOJaxX. Y mpotieci mijBuileHHs edpekTuBHOCTI TKM
3a MOKa3HHUKaMHU sIKocTi o0cimyroByBanHs (QOS), BiIMOBOCTIMKOCTI Ta MEPEKHOI
Oe3neku 3acobamMu MapuipyTu3aiii ocoOJuBe MiCIe 3aiiMaloTh PIIICHHS, SKi
3aCHOBAaHI Ha BUKOPHUCTaHHI NUIAXIB, AKI HE TEPETHHAIOTHCA. TaKUM UYHUHOM,
npoOiemMaTuka AUCEepTaliifHOi poOOTH, sSKa MPUCBSIYECHA PO3B’SI3aHHIO HAYKOBOI
3a/1a4l MIOJI0 ONTHUMI3aIlli MPOIIECiB BIIMOBOCTINKOI Ta O€3MeUHOT MapuIpyTU3alii
3a MUISIXaMH, 10 HE MEePEeTUHAIOTHCH, B TEICKOMYHIKAIIMHAX MEPekKax IUITXOM
PO3pOOKH, BIOCKOHAJICHHS Ta JOCHIPKEHHS BIAMOBIHUX MAaTEeMaTUYHUX MOJIEIICH,
€ aKTyaJIbHOIO JIJIS1 HAYKH Ta MPAKTHKH.

HaykoBa HOBHM3HA pe3yJbTaTiB AUCEPTALiiiHOI po0oTH.

1. Bnockonaneno  maremMatuyHi  moneni  QoS-mapuipytusamii - B
TEJEKOMYHIKalIiHII MepexXi NUIsIXaMH, 110 He NMepeTuHalThes. HaykoBa HOBH3HA
oUX MOJeNeld mojisraja y BUKOPUCTaHHI OHOBJIIEHHX YMOB OajlaHCyBaHHs
MPOITYCKHOI 3IaTHOCTI MapHIpyTiB, OUTIHIHHUX YMOB 3a0e3MeYeHHs] TapaHTOBaHOT
CyMapHOi TIPOITyCKHOI 3JaTHOCTI MapIIpPyTiB Ta KPUTEPIiB ONTUMAIBLHOCTI
MapHIpyTHUX PIllIeHb, M0 JO3BOJIIO 3a0€3MEYUTH TMOKPAIICHHS PIBHS SKOCTI
0oOCITyroByBaHHsI 3a TOKA3HUKOM IMPOIMYCKHOI 3/IaTHOCTI PO3pPaxOBaHUX IIJISXIB.
BukopuctanHs BIOCKOHAJEHUX MOJENEeH JO3BOJWIO MIABUIIUTA CyMapHy
MPOIYCKHY 3JaTHICTh PO3paXx0OBaHMX LIISAXIB, 0 HE nepeTtuHanuck B TKM, Bix 1,5-
10% no 18,6-42%.

2. OTpuManu nojanblinii pO3BUTOK MaTeMaTU4yHI Mojell 6e3neuHoi QoS-
MapuIpyTu3amii 3a OUIsIXaMd, [0 He TepeTuHaloThes. HoBu3HA 1uX Mojenei
noJisirajga y BUKOPUCTaHHI KOMIUIEKCHOTO KPUTEPIIO ONTUMAIBHOCTI MapUIPYTHUX



pillleHb, KU BpaxoBYyBaB 1 MOKA3HUKM MPOMYCKHOI 3/aTHOCTI, 1 MapaMeTpu
MEpeKHOT Oe3MeKH KaHalliB 3B’SI3Ky — IMOBIPHOCTI IXHBOI KOMIIPOMETAILlii.
BukopucranHs 3amporoHOBaHUX Mojener Oesmednoi mapmipytuzaiii B TKM
JTIO3BOJIUJIO 3HWU3UTH MMOBIPHICTH KOMITpoMeTallii MyapTUILIAXIB Big 13 10 19%
3QJIGKHO BiJ PIBHS MEPEKHOI Oe3MeKku KaHajliB 3B’S3KY; 3HHU3UTH HMOBIPHICTH
KOMIpoMeTarlii KOH(IIeHIIIMHUX MOBIIOMIICHb y cepeaHbomy Bin 23-27% no 47-
55% s pi3HMX BapiaHTIB KOMIIPOMETAIlll KaHaIIB 1 MapIIPyTIB MEpexi.
3acTocyBaHHS  3alpONOHOBAaHOT  Mojenl  Oe3meuHoi  MapumpyTuzamii 13
3a0€3IMEeUCHHsIM TapaHTId OO0 PIBHA SIKOCTI OOCIYyrOBYBaHHS 3a IMOKa3HUKOM
IPOMYCKHOT 3JaTHOCTI JO3BOJIMJIO TOKPAIIUTA WMOBIPHICTH KOMITpOMETAIlil
MYJBTHIIIISAXY B cepeaabomy Bim 9-11,5% mo 19,5-47% nns pi3HUX BHITaIKIB
3Ha4YeHb IMOBIPHOCTEN KOMITPOMETAIII] KaHaiB 3B’ SI3KY.
3. BrockoHaneHo Mojenp MBHAKOI TMepeMapIipyTH3amii 3 MMATPUMKOIO
CXeM 3axHucTy nuisixy N:1 Ta mpomyckHoi 3gaTHOcTI Mepexi. HoBuzna mopmemi
1oJisArasga y BAKOPUCTaHHI OHOBJIEHHX YMOB 3aXUCTY MTPOITYCKHOI 34aTHOCTI MEPEXKI,
110 JIO3BOJIMJIO peajlizyBaT CXeMy 3aXUCTy NUBIXY N:1 6e3 301IbIIeHHS pO3MIPHOCTI
ONTHUMI3allliHOI 3371a4i. B pe3ynbTati JOoCHiKEeHb BCTAHOBIJICHO, 110 NP peaji3ailii
cxemd 2:1 Jy1st OCHOBHOTO MapuIpyTy BAAJIOCH MiIBUIIUTU MIPOITYCKHY 3JaTHICTh HA
49% Ta 3HUBUTHU CEPEAHIO MDKKIHIIEBY 3aTpUMKy mnakeTiB maibke Ha 40%. [Ipu
peamizamii cxemu 3:1 BAaJOCh MIABUIIMTH MPOIMYCKHY 3/IaTHICTH OCHOBHOTO
MapHipyTy Ha 86%, a TaKOXK 3HU3UTU CEPEIHIO MIKKIHIIEBY 3aTPUMKY IMAKETIB JJIs
OCHOBHOTO MapuipyTy maixke Ha 57,4%, nns nepuoro pesepBHoro — Ha 11,7%, a
JUISL IPYTOro pe3epBHOro — Ha 53,6%.

IlpakTyHe  3HaAYeHHS] OTPMMAaHUX  HAYKOBMX  pe3yJbTAarTiB.
Hucepraiiitna pobOTH Mae MpakTUYHY  HampasieHicTb. lIpencraBiieHi
JIMCEPTAHTKOK MaTEMaTUYHI MOJENl MOXYTh CTaTH OCHOBOIO MaTeMaTHYHOTO Ta
ITOPUTMIYHO-TIPOIPAMHOTO 3a0€e3MeueHHs KOHTPOJIEPIB IPOTPaMHO-
KOH(}ITypOBaHUX MEPEXK, K1 BIAMOBIIAIOTH 32 PO3B’SI3aHHS 3aJ]1a4y BIIMOBOCTIMKOT
Ta Oe3MeYHOi MapIIpyTHU3aIlii.

Pesynbratu nuceptariii BupoBamxkeHi y TOB « CMAPT ITABEP» min gac
pO3po0OKM TporpamMHOro 3abe3nedeHHs JJs  JOJAaTKOBOTO  HaJIAllITyBaHHS
MEpEKHOT0 00JIaTHAHHS TEICKOMYHIKAIlIMHIX MEPEK 3 METOIO MiABUIICHHS SIKOCTI
00CITyroByBaHHS Ta MEpexHO1 0e3nekn, a TakoK y TOB «Owmera ConronuHey npu
PO3pOOITl MPAKTUYHUX PEKOMEHAITIH 010 TT1ABUIIIEHHS P1BHS MEPEKHOTO 3aXHUCTY
Ta BIJIMOBOCTIMKOCTI B TEJIEKOMYHIKalUIMHUX Mepexax. Kpim Toro pesynbratu
poboTH peanizoBaHl y HaBYAJIBHOMY IIpOIECl XapKiBCHKOTO HAalllOHAJIBHOIO
YHIBEPCUTETY PaJiOeNIeKTPOHIKM Ha Kadeapi iIHPOKOMYHIKAIIHOI 1HXKEHEepil IMEH1
B.B. IlonmoBchkoro y mpolieci BUKJIQJaHHS AUCHUILIIHM «MapuipyTtusaiis B
1H(QOKOMYHIKalisAX». BropoBakeHHs  pe3ylbTaTiB  poOOTH  MIATBEPIKEHO
BIJIOBIIHUMH aKTaMH.

akajieMiuHoi 100poyecHocTi. 3a cBoiM 3MicToM aucepTaliiiina pooora EJIb XAX
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CJIEMUMAH BATVYJI I"AJII BigmoBizae cranmapTamM BUIOI OCBITH 31 CHIEIIATBHOCTI
172 TenekoMyHiKalli Ta paJioTeXHIKa Ta HAMpPsSMKaM JOCTIIKEHb BIIMOBIIHO JI0
ocBiTHLOI Tporpamu «TenekomyHikanii Ta paxgiorexHika». I[pyHTyO4YHMChL Ha
pe3yJibTaTax MEPEeBIPKH JUCEpTalliifHOI pOOOTH Ha TEKCTOBI CITIBIIAJIIHHS, MOYKHA
3pOOUTH BHCHOBOK, 10 aucepTariiiina pooora EJIb XAXK CJIEUMAH BATVYJI
['AJ1I € pe3yabTaTOM CaMOCTIMHUX JOCHTIKEHB 37100yBauKH 1 HE MICTUTh €JIEMECHTIB
dbanbcudikarii, kommnisii, hadpukarlii Ta miariaty. Bei BUKopucTani pe3yiabTaTi
1 TEKCTH 1HIITUX aBTOPIB MAIOTh HaJIC)KH1 IMOCUJIAHHS Ha BIJIMIOBIIHE JIKEPEIO.

PiBenb anpobanii Ta nyOJikaniii HaykoBux pe3yabTaTiB. Haykosi
pe3yNbTaT! AMCEpTAallii MIMPOKO MPEACTaBIEHI Ta OmyOuikoBaHi y 17 HayKkoBUX
npansx: OAHIM MoHOrpadii, YOTUPHOX CTATTAX y HAYKOBUX (PaXOBHUX BUIAHHSIX
VYkpaiHu, TppOX CTATTAX Ta pO3AIaX KOJEKTUBHUX MOHOTrpa(iidi y 1HO3EMHHX
NepIOANYHUX BUJAHHAX, K1 1HAEKCYIOThCs y 0a3zax WoS ta/abo Scopus; aeB’sTu
MaTepianax MIKHApOJHHUX KOH(EpEeHLiid, CiM 3 sIKUX IpoiHJeKcoBaHl y 0a3zax WoS
ta/abo Scopus.

OcHOBHI He10J1iKH 1O POOOTI:

1.V pob6oTi mpomyckHI 3IaTHOCTI KaHajiB 3B’SI3Ky MEpei BKa3zaHl y
KUJIBKOCTI MAaKETIB 32 CEKYH/y, TOOTO BOHM HOPMOBAHI i IEBH1 JTIOBKUHU MAKETIB.
Opnak y camiii poOOTi ipo TuIl Tpadika Ta 3HaYEHHS JOBXKUH MAKETIB HAIIPSIMY HE
sragyetbcs. He ommcanmii BapiaHT MapuipyTusaiii MOTOKIB  PI3HOTUITHHX
MEPEXHHUX JIOJATKIB, SKI BHUKOPHUCTOBYIOTH PI3HI JOBXHHH MAKETIB, IO MOXE
YCKJIQIHUTH TPOIIEC HOPMYBaHHS 3HAYCHb MPOIYCKHUX 3JaTHOCTEH KaHaJiB
3B’SA3KY Ta MOJAAJBIII PO3PAXYHKH.

2. Y nucepTaliiiHiii poOOTi He HaBEeJEHO OOTPYHTYBaHHS KPUTEPIiB BHOOPY
caMeé HaBEJCHMX MEPEKHUX TONoJoriil. Tum OuablI, MO MO po3aiiaM poOOTH i
TOMNOJIOTIi 3MIHIOBAIUCH. TOMY €m0 BIAKPUTUM 3aJUIIMIIOCh MUTAHHS I10/0
BIJTMBY THITY TOTIOJIOT1i HA €)EKTUBHICTH 3aMIPOINIOHOBAHUX MAPIIPYTHUX PIIICHb.

3. AnmanTaris pimeHb BIAMOBOCTIMKOT MapIIpyTH3allli 3a MIIIXaMH, SIKi He
MEPETHUHAIOTHCA, MiJl 0araToNnUISIXOBUN BHUMAJOK I'PYHTYEThCS Ha BBEJCHHI yMOB
(4.7). OnHax X BUKOHAHHS OPIEHTYE Ha BUKOPUCTAHHS JIMIIE NUISX1B, K1 HE MaIOTh
3HAYHO1 aCUMETPIi B POIYCKHUX 3/IaTHOCTSIX.

4. binpuricTh  peKOMEHJAIAd Yy  JucepTaiii CTOCY€TbCS  BaplaHTIB
BUKOPUCTAHHS 3alPONOHOBAHUX MOJENICH BiJIMOBOCTIHKOI MapHIpyTH3allii came y
nporpaMHo-KoH}IrypoBanux wMepexax. IIpore y poOoTi BapiaHT BiAMOBHU
KOHTpOJIepa Mepexki He PO3TIISAaBCs.

BuCHOBOK 110/10 BiAMOBIAHOCTI AMcepTallili BCTAHOBJICHUM HOPMaM.

BBaxkaro, mio gucepraiiiiHa poboTa 3400yBauKd CTYIECHS JIOKTOpa
dinocodii EJIb XAX CIIEMMAH BATYJI TAJII Ha temy «OnTumizaniini Moesni
BIIMOBOCTIHKOI Ta Oe3meuHoi MapuipyTu3alii B TeJEeKOMYHIKAI[IHIN Mepexi
HUIIXaMH, 110 HE MEPETUHAIOTHCA» € 3aKIHUEHUM HAYKOBUM JIOCHIJKEHHSIM, IO
BHKOHAHE Ha HAJIXKHOMY HayKOBOMY PiBHI Ta HE MOPYIIY€E MPUHIIUIIIB aKaJeMIYHOT



noOpodecHocTi. CyKynHICTh OTPUMAHMX HAayKOBHMX Ta IPAaKTUYHHX pe3yibTaTiB
po3B'A3ye HAyKOBE 3aBIAHHA, 0 M€ iCTOTHE 3HAYCHHA A rajxy3i 3HaHb
«EJIeKTpOHlKa Ta TeneKOMyHucaun» IlncepTauiﬁHa poboTta 3a CTyNEeHeM
aKTyaJILHOCTl TPAKTHYHOIO 3HAUMMICTIO Ta PiBHEM HayKOBOIO HOBM3HHU TMOBHICTIO
BIAMOBIZAaE BUMOraM 3aKOHOJABCTBA YKpainu, mo mnependadeni «llopsakom
NPUCYDKEHHS CTYIeHs. JOKTopa ¢inocodii Ta ckacyBaHHS PIIICHHS pasoBoi
CIICIliaTi30BaHOl BUEHOI pajd 3akiajly BUIIOI OCBITH, HAayKOBOI yCTaHOBH IIPO
NMPUCY/DKEHHS CTyNeHs JOKTopa ¢inocodii», 3atBepmkenoro IllocTanosoro
Ka6inety Minictpis Vkpaiuu Bia 12 ciuns 2022 p. Ne 44.

Y auceprauiiiHiii poOOTI IOCTaBjeHE HAyKOBE 3aBJaHHA BUKOHAHO
nosHicTio. 3m00yBauka EJIb XAK CJIEMMAH BATVJI T'AJIl 3aciyroBye Ha
MPUCYDKEHHS CTYIICHS noktopa ¢inocodii B ramysi sHame 17 EnexTponika Ta
TeneKoMyHiKaii 3a crerianpaicTio 172 TenekoMyHikarii Ta paioTeXHika.

Peuensenr

3aBiyBay Ka(pezxpu eJIEKTPOHHHUX 00UMCIIIOBAIbHUX MallVH
XapKlBCLKOFO HAIIOHATPHOTO YHIBEPCHUTETY PaioeNeKTPOHIKH,
JOKTOpP TEXHIUHHUX HAyK, podecop
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