


TOYHICTh BH3HA4YEHHS (pakTabHOI pPO3MIPHOCTI Ta 3MEHIIHTH KiJIbKIiCTh
apuPMETHIHUX olepailiii Ipu QpaKkTaJIbHOMY aHai3i.

— HalyB mnoganpmoro po3BUTKY METOA [MPOrpaMHOro imiTtamiifHoro
MOJIENIIOBAHHS KOMIT FOTEPHOI Mepei Ha OCHOBI Teopil CKIIaJHUX MEpPEX, SKHUH
Bi/Ipi3HS€THCS Bl BiZOMHX BHKOPHCTAHHSM 3alpOIIOHOBAaHOIO METOXy TeHepallil
MepEXeBOro (pakTayibHOro Tpadiky Ta napaMeTpu3aliero XapaKTePUCTHK MOZAETI,
30KpeMa TakKHuX SK KUIBKICTH MaplIpyTH3aTOpiB, I'yCTHHA 3B’SA3KiB MK HHMH,
JOBXHMHA IX 4Yepr, INPOIyCKHA 3aTHICTh, IHTCHCHUBHICTh Ta (paKTalibHa
posMipHicTh TpadiKy, MakCHMallbHa KilbKiCTh BHXIJHMX HaKeTiB i3 OIHOro
IPUCTPOIO B OJMHHIO 4Yacy, LI0 JO3BOJMIIO MOAENIOBATH KOMII'IOTEPHI Mepexi
pi3HOI apXiTeKTypH UIsi TeCTYBaHHS SKOCTi pOOOTH alTOPUTMiB MapLIpy TH3allii.

—  VYiockoHaJeHO MeTOJ aAanTHBHOI MapumpyTusauii Tpadiky, AKuH
BiZpi3HAETBCS Bi BiZOMHX BUKOPUCTaHHSM JOJATKOBOI METPUMKH JJI BU3HAYECHHS
HafKOPOTLIMX  HUIAXiB  Iepeladi MepeXXeBHX  IIaKeTiB, IPeJCTaBIEHOL
TIPOrHO30BAHOI0 IMOBIPHICTIO BTpAaTH MEPEKEBUX MTAKETIB MAPILUPY TH3ATOPOM, K2
BU3HAYAETHCS 3alIPOITOHOBAHMM HOBHM METOJIOM Ha OCHOBI BUMIPIOBaHHX 3HAYEHb
(paKTanbHOI PO3MIPHOCTI Ta IHTEHCHBHOCTI BXiZHOro Tpadiky, IO JO3BOJIUIO
HiBUILUTH SKiCTH OOCIYrOBYBaHHS y KOMITIOTEpHiH Mepexi mii 4dac NMIKOBHX
HAaBaHTAXEHb 33 PaXyHOK 3MEHIIEHHS KUIBKOCTI BTpadeHux IP-naxeris.

3. IpakTHyne 3HAYEHHS OiePKaHHX pe3yJIbTaTiB.

- Po3po6iieHO airOpUTMH MOJENIOBaHHS CTPYKTypH KOMII'IOTEPHOL
Mepexi Ta reHepallii GppaKTaIbHOTO MepexeBoro Tpadiky, M0 Aar0Th MOXIMBICTh
MOJIEJIIOBATH KOMIT IOTEpHI Mepexi pi3HOI apxiTeKTypH IS TeCTyBaHHS SKOCTi
poOOTH AITOPUTMIB MapIIpyTU3aMii.

— Po3po0IIeHO airopuT™MH ISl aHawlisy (paKTaJbHUX BJIAaCTUBOCTEH
TpadiKy Ta ICOPHTMH VIS IPOTHO3YBAaHHS HMOBIPHOCTI BTPaTH MEPEXEBHX
MaKeTiB MapIIpyTH3aTOPOM Ha OCHOBI CTaTUCTUYHUX Ta (GpaKTalbHHX
BIIACTHBOCTEH BXigHOro Tpadiky, MO NAIOTh 3MOTY YIAOCKOHAIIIOBATH alllOPUTMH
MapuIpy TH3allil. 3anponoHOoBaHMMA METOJT aHaizy MEPEIKEBOTO
dpakranononiéuoro Tpadiky 3 OIIBIIOI TOYHICTIO Ta OJHO3HAYHICTIO
pe3ynbTaTiB BU3HAYaE (QpaKkTaabHy po3MipHICTs TpadiKy He3allexkHO BiJl JOBXKUHH
IOCIiXyBaHOTO psy, Ha BiIMiHY BiJ BifoMoro Metoxy Ha ocHOBi R/S-anaiisy, a
TAKOXX Mae MeHIly  KimpKicTe  apudmMeTdyHmx  omepauiid.  3oxpema,
3aNPONOHOBAHUIM METOJ Ja€ MEHINMI BiICOTOK BiIXWJIEHHA BiJl CEPETHBOTO
3HaueHHs I0Ka3HMKa Xepcra, a came: 1,8% Ha BigMiHy Bix 2,5% ana R/S-ananisy.

- Po3po6jicHO aIrOpUTM aIanTHBHOI MapmpyTusaiii Tpadiky 3
3aCTOCYBAHHSM JIOJIATKOBOI METPHKM IUisi BH3HAYCHHsS HAMKOPOTIIMX LLISXiB
mepefadi MepeXeBHX IakKeTiB, IPEelCTaBIeHOI NPOrHO30BAHOK HMOBIPHICTIO
BTPAaTH MEPEXKEBOro IIaKeTy MaplupyTH3aTOpOM, sKa BH3HAYAETHCA HOBUM
METOZIOM Ha OCHOBI BHMIpDIOBaHMX 3HaueHb (pPaKTAIBHOI PO3MIPHOCTI Ta
iHTeHCUBHOCTI BXijgHoro Ttpadiky. 3amponoOHOBaHHWN YJOCKOHAICHHA METOX
aJanTHBHOI MaplipyTH3auii Jlae 3MOTy 3MEHIIYBaTH KUIBKICTh BTPau€HHX
MEPEXEBHMX I1aKeTiB MiJl Yac BHCOKOI IHTEHCHBHOCTI Tpadiky, 30Kpema, IpH




intencuBHocTi 0,8 B cepenHpoMy Ha 23% [t nepcucTentHOro Tpadiky, Ha 17% —
s Bunankosoro Ttpadiky Ta Ha 1,5% — mns antunepcucTenTHOro Tpadiky;
KOHKpETHI 3HAYeHHS IOKpalleHb 3aJexaTb Bix mapamerpiB Mepexi. Ilpu
HaJBEJIMKUX HABAHTAXXEHHAX Ha KOMII'IOTEPHY Mepexy e(exT MOKpameHHs
3HUKAE, TOMY IO, KOJH YCi MapHIpyTH3aTOPH IEepEeBaHTAXKEHi, BHYEPIYETHCS

pecypc Al ajanTHBHOI MapIlUpyTH3allii, aJ)ke HeMac KyAHu NepeHanpasiiaTH IP-
ITAKETH, YC1 YepTH 3aiHATI.

[IpakTHyHEe 3HAYCHHS OTPUMaHUX Pe3yJIbTATiB MiATBEP/XKEHO BiJANOBIIHUMH
aKTaMU BIPOBAJUKEHHs. Pe3ynbraTé AMcepTaliiHUX IOCIIIDKEHb BIPOBAKEHi 1
BUKOPUCTOBYIOThCS Y HisUIbHOCTI IHTEepHeT-cepBic mpoBaitnepa TOB «Immepian-
HeT», a TakoX BUKOPMCTAaHO y HaBUaNbHOMY Tpoleci LleHTpansHOyKpaiHChKOTro
HAI[lOHAJILHOTO TEXHIYHOTO YHIBEPCUTETY.

4. CTpykTypa podoTH, oOuiHKa 3MicTy AHcepTaNii Ta ii 3aBepuIeHICTh.

Hucepramiss ckinamaeTses 13 aHOTallii, BCTYMy, YOTHPHOX PO3ILIIB,
3araJIbHAX BHCHOBKIB, CIIUCKY BUKOPHCTAHOI JIITEPaTypH ITiCiiA KOXHOTO PO3ILTY
Ta AOJATKiB, 1 MICTUTH 187 OCHOBHOTO TeKcTy Ta 11 CTOpiIHOK TOAATKIB, 3aralbHUMA
obcsr pobotu 197 cTopiHOK.

AHoOTanis 10 poOOTH MICTHTH aKTyalbHICTh IOCII/KEHHS, ITOCTABJIEHY
HAYKOBO-TIPAaKTHYHY 3aJady Ta OCHOBHI HAyKOBI 1 IpakTH4HI pe3yJbTaTH,
3a3HAYEHO TaKOX, SKi TEOPETHYHI JOCHIIPKEeHHS Ta eKCIIepUMeHTH Oynu
IIpOBEJIEH.

Beryn mo muceprariii MiCTHTH OOTPYHTYBAHHSI aKTyaJIbHOCTI Ta HAYKOBOL
HOBM3HM JMCEpTAlifHOTO NOCIHiKEeHHS. Y HbOMY CGHOPMYNBOBaHO 3amady Ta
METY JIOCIHiJDKeHHs, YacTKOBI 3ajadvi, sIKi TpeGa BHUPIMUTH JUIsI JOCATHEHHA
IIOCTaBJIEHOI METH, 00'€KT, TpeIMeT MOCTiIKEHHS Ta HaBelCeHI BHUKOPHCTaHI
METOIH JAoCHimkeHHs. TakoX TpoaHATi30BaHO ICHYIOUHMH CTaH AOCHIIXEHb Y
paMKax oOpaHOi TeMH, BHECOK 3apyOiKHHX Ta BITUM3HSHUX BUCHUX.

VY nepiroMy po3zii auceprariii NpoBeJeHO JOCHiKEHHS Ta NOPiBHIbHHUN
aHani3 MoJejieil Ta MeTOomiB poGOTH KOMIT'IOTEPHHX Mepe, a TaKOX METOJiB
aHalli3y, MOJIENIIOBAHHS, TPOTHO3yBaHHS Ta MapUIpyTH3alil MepexxeBoro Tpadiky.
V mnepmoMy po3miii Takox chOpMOBaHO LTI Ta 3afadi AMCEpPTALiMHOIO
nociipkenns. IToka3aHo, O AJIS BHPINIEHHS TOCTABJIEHOI HAyKOBO-IIPAaKTHYHOI
3afaui 3 MIJBUIIEHHS SKOCTI OOCITYrOBYBaHHS y KOMII' FOTEpHUX Mepexax IIif Jac
BHCOKOI IHTEHCHBHOCTI MepexxeBoro Ttpadiky Ta MIKOBHX HaBaHTaXEHHAX Ha
MapLIpyTU3aTOPH ULIIXOM 3MCHIICHHS KUTBKOCTI BTpa4eHHX MEpeXeBHX NaKeTiB
JOLUILHO 3aCTOCYBaTH METOAM aianTuBHOI MapmipyTusamii Tpadiky 3
MPOTHO3YBAaHHIM 3aBaHTAXEGHOCTI MapHIpyTH3aTopiB ab0 IPOTrHO3yBaHHAM
HAMOBIpPHOCTI BTPaT MEPEKEBHX ITAKETIB.

Y npyroMy po3fiii 3anpOollOHOBAaHO YJOCKOHAJEHY MaTeMaTH4Hy MOJENb
MepexeBoro (¢pakragonofioHoro Tpadiky, sSKa BiJpi3HAETBCS BifA BIIOMHX
npencraBieHHaM Tpadiky Ha piBHI “makeT €’ — “makera Hemae” Ha BXOAL
MapIIpyTH3aTopa Ta 3alpOIIOHOBaHWMH JaHIoraMu MapkoBa, sKi OIMCYIOTh
iiMmoBipHOCTi cTaHiB TeHeparopa Tpadiky SK CTOXaCTHYHOIO CKiHUYEHHOIO




aBTOMaTa, 10 JAJI0 3MOI'Yy OAepXKaTH PiBHAHHS IS IMITal{iilHOrO MOJENIOBAaHHS
dpakransHOoro Ta MynbTHdpakTanbHoro TpadikiB. TakoX 3aIPONOHOBAHO
YIOOCKOHAJICHH METOJ TreHepalil MepexeBoro (GpakrajipHOro Tpadiky, SKmii
BIIPI3HAETBECS  BiJl BiIOMHX MOXJIMBICTIO HAJAINTOBYBaTH  (DPAaKTaJbHY
PO3MIpHICTP Ta iHTEHCHBHiCTH Tpadiky mepexm HOro reHepaiielo, a OTXe,
MozemoBaTy pisHI TMNU Tpadiky. [IpoBefeHo eKcepUMEHTaNnbHI JOCHTiIKeHHS
CTaTUCTUYHMX  BIACTHMBOCTEM TIE€HEpOBaHHMX YacOBHX psSAAiB  HAa  OCHOBI
3aIIpOIIOHOBAHO]I MaTeMAaTU4YHOI Mojeli ¢pakTanononioHoro Tpadixy.

Y TpeTbOMy pO3iNi 3alpolOHOBAaHO METOZA aHali3y MEpPEXEBOro
¢bpakranononibHoro Tpadiky, KU BiIPi3HAETHCS BiJl BiIOMHUX BHKOPHCTAHHIM
HOBOI MiIpH BH3Ha4YeHHs (paKkTanbHOI po3MipHOCTI GiHapHOTrO Tpadiky, IO AANO0
3MOTy 3B’fA3aTH aHAJIITHYHO HOro CTaTHCTHYHI Ta (paKTalbHI BIACTHBOCTI,
NiABAIIUTH TOYHICTh BH3HAUYeHHS (paKTAIBbHOI pO3MIPHOCTI Ta 3MEHIIHTH
KIJIBKICTh apu(MeTHYHUX omepamniii npu ¢pakTaibHOMYy aHamisi. IIpoBemeHo
eKCIIepUMEHTalbHe JOCIIIDKEHHS SKOCTI pOOOTH 3anpOIOHOBAHOIO METOMY
aHami3y MepexeBoro Tpadiky, a caMe: 3LiHCHEHO BH3HAYeHHS (GpPaKTaJIbHOI
pO3MiIpHOCTI MepexkeBoro Tpadiky 3a Horo HWMOBIPHICHHMH BIACTHBOCTSMHU.
Takox pesynbTaTé sIKOCTI pOOOTH 3allpOIIOHOBAHOTIO MeTOAy OyJlo MOPiBHSHO 3
OTPUMaHUMU 32 METOJIOM Ha OCHOBI R/S-anaitizy.

VY geTBepTOMY pO3AiNi 6yn0 po3polIeHO METO MPOrPaMHOro iMiTaliiHOro
MOJIENIIOBaHHS KOMIT'IOTEPHOI Mepeki Ha OCHOBI Teopii CKIIaJHHX MeEpex, SKHif
BiIpI3HSIETHCS Bil BiIOMMX BHKOPHCTAHHSM 3alPOIIOHOBAHOIO METOLY reHeparii
MepexeBoro (GpakTaibHOro Tpadiky Ta NapaMeTpu3aliclo XapakTepUCTHK MOIEN,
30KpeMa TaKuX SK KUTBKICTh MaplpyTH3aTOPiB, T'YCTHHA 3B’SI3KiB MiX HHUMH,
JOBXMHA iX dYepr, NpOIyCKHAa 3JaTHICTh, IHTEHCHBHICTh Ta (paKTalibHa
po3MipHicTh Tpadiky, MakCHMajbHa KUIBKICTh BHMXIAHHX MaKeTiB 3 OJHOIO
MPUCTPOIO B OJIMHUIIO Hacy, IO JO3BOJMIO MOJETIOBATH KOMII'IOTEPHI Mepexi
pi3HOI apXiTEKTypH IJIS TECTYBAaHHS SKOCTI POOOTH AITOPUTMIB MapLIpyTH3aIlil.
Takox OyJio po3poOieHO MeTOoJ aJalTUBHOI MapiipyTu3amii Tpadiky, sSKad
BiJJpi3HSIETHCA BiA BiJOMHX BUKOPUCTAHHSM JOAATKOBOI METPUKHU ISl BU3HAYCHHS
HaKOpOTIIMX  WUIAXIB  Tepeladi  MepekeBHUX  IaKeTiB, MpeACTaBIeHOl
IPOTHO30BaHOIO0 HMOBIPHICTIO BTPaTH MEPEXKEBHUX ITaKeTiB MapIIPYTH3ATOPOM, SKa
BH3HAYA€ETHCA 3allPONIOHOBAHMM HOBHM METOJIOM Ha OCHOBI BHMIipIOBaHHX 3HAYEHb
¢dpakTagsHOi po3MipHOCTI Ta IHTEHCHBHOCTI BXimHOro Tpadiky. lle maimo 3mory
MiABULLUTH SKICTh OOCIyrOBYBaHHS y KOMII'IOTEpHIM Mepexi MiJ Yac MiKOBHX
HaBaHTAKEHB 3a PaXyHOK 3MEHIIIEHHS KIJTBKOCTI BTpadeHuX IP-makeris.

BHCHOBKHM MICTSTH OCHOBHI HAayKOBi Ta NMPaKTH4IHI pe3yJbTaTH OTPHMaHi y
po0OTi Ta BiAMOBINAIOTH 3asiBIIEH i MeTi 1 HAYKOBIii 3a71a4i JOCIIIKEHHS.

Hucepraniiina po6ota mpezactaBisic co000 3aBeplleHy HayKOBY IIpallio,
MeTa Ta TOCTaBJIeH] 3ajadi JOCIiKEHHS TOBHICTIO BUKOHAHI.

5. BiacyTHicTh (HasiBHiCTH) NOpyWeHb MPHHIOUNIB aKaxeMidHON
A00poUecHOCTI.
O3Hak nopyIIeHbs NPUHIUIIB aKaAeMIdHOT JoOpOYECHOCTI HEe BCTAHOBJIEHO.




6. IloBHoTa BUKIaJeHHsA AucepTanii B ony0iKoOBaHNX NpausXx.

Pesyneratn, orpumani B gucepralliifHii pobOTi, BigOOpaXkeHO Y
28 HayKOBHUX Npausx, NIPeACTaBIeHUX 7/ HAyKOBUMH CTATTAMM, [0 OMy6IikoBaHi B
¢axoBUX BHIAHHAX YKpaiHuM, 4 HAYKOBHMH INpalsgMH, SKi BKIIOYEHI [0
HayKOMETpH4YHOi 6a3sum Scopus, 2 po3fiaMH y KOJEKTHBHHX MOHOrpadisix,
15 Te3amMu MI>KHApPOJHUX HAYKOBO-TEXHIUYHIX KOHGEPEHIIIiA.

BBaxaro, piBeHb Ta KiIbKICTh HAyKOBHX ITyOmikauwiii 3m00yBaua IijIKOM
JIOCTATHIM.

7. 3ayBakeHHsI Ta HeJ0JiKH AucepTanii monao it opopmienHs i 3micry.

BapTo BiA3HAUYUTH AesKi HEAOMIKH AUCepTaIiitHOl poOOoTH:

1. IIpy nocniKeHHiI aJanTUBHHUX METOMIB MapIIpyTH3alii ToJI0OBHA
yBara Oyna npupinena wmetomy OSPF, xoua, BBakal, douiisHuM Oymo O
3MIMCHUTH JETANTBHUI PO3TJIAL Ta MIOPIBHAHHS NEKIJIbKOX HaWBiOMIIIHX METO/IB.

2. ITyukr 1.4 «JlocnmimxeHHS METONIB aHaJizy GpakKTajaornoaioHOro
Tpadiky» He JOCTATHHO PO3TOPHYTUH i MICTUTB BCHOTO JBi CTOpiHKH. BBaxaro, 1o
e JOCHi/PKeHHs MoxkHa ©Oyno © mpeAcTaBUTH OUIBII pPO3TOPHYTO Ta
MIPOLTIOCTPOBATH NMOPiBHAJIBHIUMHE TaOJIHIIIMHU.

3. He noctaTtHbo 00rpyHTOBaHO, YoMy Tpadik IMPEACTABICHO Ha piBHI
«IMaKeT €» — «IIaKeTy HeMae» 1 SKi caMe IPOMIKKH Yacy OpaTH B peabHHX
cucremax i Qikcamii ¢pakTy HaIBHOCTI a0 BiICYyTHOCTI MEPEKEBOTO MAKeTy.

4. B nmyskti 2.6. «AHaliTHYHE  JOCHiIPKeHHA  (pakTalbHUX
BJIACTUBOCTEH psIy, SKHH OTPUMAHO TeHEepaTopoM Ha CTOXaCTUYHOMY
CKIHYEHHOMY aBTOMAaTi», BBAXKAIO 3a JOLiIbHE MMOPiBHATH 3alPOIIOHOBAHUNA METO
3 BIJIOMHMH.

5. B kiHmi Ttperboro po3miry OyJIO NPOBEAEHO eKCIepHMEHTaJIbHE
JOCHIDKEHHS  3aI€XHOCTI  (PpaKTaIbHOI PO3MIPHOCTI YHCIOBOrO psoy BiA
obpanoro Macmrady, aje He HagaHO [OCTaTHIX IOSCHEHb IIOAO0 METH Ta
BHCHOBKIB 3 JaHHX €KCIIEPUMEHTIB. A TaK0X He 3pO3yMiJIO, SIK 1ie JOCIHiHKEeHHS
3arajioM BIUIHHYJIO Ha XiJl po3po0KH 3alIpOIIOHOBAaHUX MOJEJICH Ta METOIIB.

Ha Moo aymKy, He3BaKaroud Ha BKa3aHi HEHONIKY, JlaHa AWcepTauiiiHa
poboTa € BaxXJIMBUM HAyKOBHM JOCII[UKEHHSIM Ta 3acCIyrOByE€ Ha IO3UTUBHY
OLIIHKY.

8. BucuHoBok mog0 BigmoBigHOCcTI agHcepTanmii BHMOram, fAKi
BHCYBAIOTLCH 10 CTyNeHsI AOKTOpa dimocodii.

PosrnsiHyTe aucepraliiine nociimpkeHHs 3n00yBaya [peeBoi I'M. Ha Temy
«Mogeni Ta METOAY aHali3y Ta MapiipyTHsauii ¢pakranronomioHoro Tpadiky y
KOMIT'IOTEPHHX Mepekax» ILiNKOM BifNIOBijac BUMOraM JO JIHCEpTaliiHOro
IOCTIDKEHHs Ha 3[00yTTs CTymeHs mokropa dinocodii, HaBegerum y IToctaHoBi
KaGinery MinictpiB Ykpainu Ne44 Bix 12.01.22 «IIpo 3arBepmxenns Ilopaaky
NPUCYKEHHST CTyIeHs HOKTopa ¢inocodii Ta ckacyBaHHS pILIEHHS pa3oBOI
crelianizoBanol BUeHO! pagd 3akiaxy BHUINOI OCBITH, HAyKOBOi YCTaHOBH IIPO







