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AHOTALIIS

AsHaepi  ®pxar Aui. Mogeai Ta  MeroaM  peKoHirypamii
CAaMOBIIHOBJIIOBAJIBLHOIO cerMeHTa TeJIeKOMYHiKaliiiHO1 Mepexi. —
KranidikamiitHa HaykoBa mparllsl Ha paBax pyKoOIHUCY.

Huceprartiist Ha 3100yTTS HAYKOBOTO CTYIEHS KaHAMJaTa TEXHIYHUX HayK 3a
cnemianpHicTioO 05.12.02 — TenmexkomyHikamiiiHi cuctemu Ta Mepexi (172 —
TEJIEKOMYHIKallli Ta paaloTexHiKa). — YKpaiHChKUM JIep>KaBHUM yHIBEPCUTET
3aJII3HUYHOTO TpaHCHOPTY, MIHICTEpCTBO OCBITH 1 HAYKH Y KpaiHu, Xapkis, 2021.

Huceprariitna po0oTa TpUCBAYEHA BHUPIMICHHIO aKTyaJlbHOTO HayKOBO-
NPUKIATHOTO 3aBJaHHS PO3pOOKM MoJeled Ta METOIIB  pekoHdiryparlii
CaMOBIJTHOBJIIOBAIILHOTO CErMEHTa TEJIEKOMYHIKAIIHHOT MEpexi 3 METOI IiJBUIICHHS
e(eKTUBHOCT1 PO3MOALUTY OOYMCIIOBAILHUX PECYpPCiB JJIi BUKOHAHHS BHUMOT IOJ0
AKOCT1 oOciayroByBaHHs. HaykoBa HOBU3HA OTPUMAHUX pPE3YNIbTAaTIB OOYMOBIIEHA
pO3pO0JICHUMH MOJACISIMA Ta METOJaMM peKOH]Iryparlii camMoBiTHOBIIOBAILHOIO
CerMeHTa TeJEKOMYHIKAIIHOT MEpeski, Ta B MEKax SIKMX OTPUMaH1 Taki HOB1 HAYKOBI
pE3yNIbTaTH:

BIIEpIIIE  PO3POOJICHUH  KOMILIEKC MOJENeH  TOMOJIOTIYHOI  CTPYKTYPH
CaMOBIJIHOBIIFOBAJILHOT'O CETMEHTa TEICKOMYHIKAI[IMHOT Mepexi, SIKHUi BpPaxoBYeE
OCOOJIMBOCTI CaMOBIJHOBITIOBAIBHUX MEPEKHUX KOMIIOHGHT 1 0a3yeTbcs Ha
BUKOpHCTaHHI MojudikoBaHoro meroga Tyera-Crelriina, 1o A03BOJISE BUKOHATH
BuMoru QoS 110710 HAMIMHOCTI Ta peanizyBaTH MPOIEC HAPOITYBaHHS CTPYKTYPH TIPH
HEeCTa4l 00UYHCITIOBABHUX PECYPCIB;

yIOCKOHAJIEHUI KOMILJIEKC METO/IIB pekoHpiryparrii CerMeHTa
TEICKOMYHIKAIIHHOI ~MEpeXi, SKAW BUAPIBHAETHCS BiA BIIOMHUX CYMICHUM
BUKOPHCTAaHHSAM BJIACTUBOCTEH JIOKAJIBbHOI CAMOBITHOBIIOBAHOCTI Ta TOPU3OHTAIBHOT
MacIITabOBaHOCTI, IIO JI03BOJIIE BUKOHATH BUMOTHM QOS mI00 CEepeAHbOro dYacy
3aTPUMKH TTOB1OMJICHb;

OTPUMaB MOJAIBIINI PO3BUTOK METOJ MEPEPO3NOALTY PECYpPCIiB aBTOHOMHOTO

CaMOBIJTHOBJIIOBAJILHOTO CETMEHTA TEJIEKOMYHIKAIIHOI Mepexi MPpH MYJIbCYIOUOMY



XapakTepi Tpadika 3a paxXyHOK BUKOPHCTAHHS CIIEKTPaIbHUX BIACTUBOCTEH IpoLecy
nepeaayl 1aHuX, 10 JA03BOJIsI€ YHUKHYTH BTPAT MAKETIB MIPU NEPEBAHTAXKEHH1 KaHAJIIB
3B’ SI3KY.

[lpakTruHe 3HAYEHHS OTPUMAHHUX pPE3YJNbTATIB TMOJATAE B HACTYITHOMY:
po3po0biieHi y poOOTI MOJIei, a TAKOXK pO3pO0JIeH] 1 yIOCKOHAJIEHI METOIU € HAYKOBO-
MPAaKTHYHOIO OCHOBOO TSI MOAAJIBIIOTO yIOCKOHAJICHHS IPOTPAMHOTO 3a0e3MeYeHHS
TEJICKOMYHIKAIlIMHUX MEPEXK 13 MOXKJIUBICTIO caMOBiTHOBIICHHS. [IpeacTaBieHi Ha ixX
OCHOBI iH)KEHEpPHI METO/IM Ta AITOPUTMH JAIOTh 3MOTY:

— Tpu po3poOIli MPOEKTHOI AOKYMEHTAIlii CaMOBIIHOBIIOBAIBHOTO CErMEHTa
TEJIEKOMYHIKaIIHHOT MepeXl BpaxOBYBaTH BHUMOTH J0 MOTO CTYNEHIO HAJiHHOCTI 3a
paxyHOK BUKOPUCTAHHS MAaTEMaTUYHOI MOJIENI TOTIOJIOTYHOT CTPYKTYPH;

— MPOBOJIUTH PO3PaXyHOK XapaKTEPUCTUK armapaTHUX CKIAJOBUX aBTOHOMHOT'O
CaMOBIJHOBIIIOBAILHOTO CErMEHTa TEJIEKOMYHIKAIIMHOI Mepexli MpH MPOBEICHHI
pekoHdirypamii Ta TOPU3OHTAJIBLHOTO  MacmTaOyBaHHA 3  BUKOPHUCTAHHIM
3aIpPONOHOBAHOIO KOMIUIEKCY METO/IIB, 110 J03BOJIsIE BUKOHATH BUMOTH QOS 11040
CEPEeIHbOr0 Yacy 3aTPUMKHU IOBIIOMJIEHb Ta 3MEHIIUTH WMOro y MOpPIBHSIHHI 3
ICHYIOUHMH METOJIaMH y cepelHboMy 110 8%.

— YHUKHYTHU BTPAT MMAKETIB MPH MEPEBAHTAXKCHH] KaHAJIIB 3B’ 513Ky Ta 3MEHILIUTH
HMOBIpHICTh ~ CIIOTBOPEHHSI ~ TOBIIOMJICHH  IIPU  TEPEPO3INOJIl  pecypciB
CaMOB1JIHOBJIFOBAJIBHOT'O CETMEHTA TEJICKOMYHIKaIiiHOT Mepexi Ha 5%;

— BU3HAYUTHU IMIUPHUHY CMYTU MPOMYCKAHHS CaMOBITHOBIIOBAJILHOTO CETMEHTA
TEJICKOMYHIKAIIHHOT Mepeki Ta OTpUMATH BIJHOCHE 3HWKEHHS BapTOCTI
pexondirypamii (mo 3%) 3a paxyHOK BHUKOPHUCTaHHS MpOIECiB OOMIHY o00CATY
OydepHoi mam'sITi Ha KaHATBHY EMHICTh MEPEXKI.

Pe3ynpTaT HayKOBHX IOCHIKEHb BiOOpakeHO y 9 NpyKOBaHUX TMparsx,
30kpeMa 4 cTaTTi — y HaykoBuUX (axoBuUX BHIAaHHAX Ykpaiam, 1 crarts — y
MepIOANYHOMY HayKoBOoMYy BuaaHHI €Bpormeiicbkoro Corody, 4 myOmikamii — B
Marepiajiax MI>KHAPOJAHUX Ta BCEYKPATHCHKUX HAYKOBO-TEXHIYHUX KOH(EPEHIIH.

Beryn npucepraiiiitHoi poOOTH MICTUTh: OOTPYHTYBaHHSI aKTyaJbHOCTI TEMH

JOCJIIJIPKEHHSI, 1H(QOpMaIIil0 Tpo 3B'SI30K JHCEPTALIiHOTI pOOOTH 3 HAYKOBUMU



porpamMamu, MeTy poOOTH Ta 3aJa4i AOCIIIKEeHb, (DOPMYITIOBaHHS 00’ €KTa, IpeaMeTa
Ta MeroniB nociimkeHHs. [logaHo mepenik  pe3ysibTaTiB - AMCEPTALIHHOIO
JOCTIKEHHS, SKI CTAaHOBJSTh HAYKOBY HOBHU3HY, 3a3HAYCHO MPAKTUYHE 3HAYCHHS
OTPUMAaHUX PE3YNbTATIB, a TAKOXK OCOOMCTHIl BHEeCOK 37100yBauya. HaBeneHo nani momo
peanizanii, anpoOarii Ta myoJikamii HAyKOBUX 1 MPAaKTUYHUX PE3yJIbTATIB JUCEPTaLlil
Ta 1X BIPOBAKCHHS.

B nepmomy po3aiii MpoBeAEHHH aHali3 CyYyacHOTo CTaHy 1 TEHACHIIH PO3BHUTKY
METOJIIB PO3MOJILTY OOUYMCIIOBAIBHUX pecypciB Ta BHOpaHUN 1 OOrpyHTOBaHUM
KPUTEPII0 OILIIHKKA SAKOCTI PO3MOAUTY JJIi CaMOBIJTHOBIIOBAIILHUX MEpeX Ta ix
KOMIIOHEHTIB. Tako)X BH3HA4YeHI OCOOJMUBOCTI (PYHKIIOHYBaHHS Ta HHU3Ka
BJIACTUBOCTEH, SIKHMH MOXXYTh BOJIOJ[ITH CaAaMOBITHOBIIFOBAJIbHI CUCTEMH, PO3TIISTHYTI
NUTAHHS TMIIBUIIEHHS €(QEKTUBHOCTI BUKOPUCTaHHS OOYMCIIOBAIBHUX PECYpCiB
TEJICKOMYHIKAIIMHUX MEPEX Ta BUAUICHI NPUHIMIM PeKOHIrypaiiii aBTOHOMHHUX
CaMOBIJTHOBIIIOBATBHUX CErMEHTIB TENEeKOMYHIKAIIHHUX Mepex. Bce 1e Hagano
MOKJTUBICTh C(HOPMYITIOBATH MOCTAHOBKY 3aBJaHHS CTOCOBHO OINTUMI3aIlli MPOIECy
pekoHdirypaiii aBTOHOMHHMX CaMOBIJHOBIIOBAJILHUX CETMEHTIB TEIEeKOMYHIKAIHHUX
MEPEK.

B npyromy po3airi po3poOiieHuN Ta AOCHIIKEHUM KOMIUIEKC MOoJelen
TOTIOJIOT1YHOT CTPYKTYPH CaMOBITHOBIIIOBAJILHOT'O CETMEHTAa TEJICKOMYHIKAIiHHOT
MEpexi Ta HaBEJEHI Pe3yJIbTaTH MOJEIIOBAHHS IMPOIIECY HAPOIIYBAaHHSA CTPYKTYpH
CEerMEHTa TMPH HecTadl O0YHMCIIOBATBHUX pecypciB. MoentoBaHHs 3MIMCHIOETHCS B
TPH €Tamy, Ha 3aKIIOYHOMY €Tall TOTOJIOTiYHA CTPYKTypa CETMEHTa ONMTHMI3YEThCs 3a
KpUTEpiEM MiHIMI3allii CEpPeHbOr0 Yacy 3aTPUMKH Ta BpPaXOBYE BCI ICHYOUI
dparMeHTH CerMeHTa, M0 PO3TISAacThcsl. PekoH(birypoBaHmii CETMEHT BiAMOBinae
BUMOraM TOPU30HTAJbHOI Ta BEPTHUKAIbHOI MacmTaOOBAaHOCTI. 3aBASKH I[bOMY
MO’KHA, BHUXOJSYM 13 KOHKPETHHX YMOB, CTHUCKaTH a00 HapoLlyBaTU CTPYKTYpy
cerMeHTa abo 1oro okpemMux GparMeHTiB B OyIb-IKOMY HAIPSIMKY.

3anpornoHOBaHa MaTeMaTU4YHA MOJI€NIb PO3MOAUTY MOJOPOKHIX MOTOKIB MIX
BUJILICHOIO MapOI0 B3a€MOJII0UMX a0OHEHTIB B MEpExi, Tpad TOMOJOriUHOI CTPYKTYpH

SKO1 € IOBHUM, 1110 0a3y€ThCs HA MOAU(DIKOBAHOMY CUMILJIEKC-METO/I1 3 00MEKEHHAM



Ha MAaKCUMaJbHy KUIBKICTh TPAH3UTHUX BY3JIB y KOXHIA CKJIaJ0BI MOTOYHOTO
MOTOKY. 3aBEpIICHHSIM TMEPIIOro €Talmy MOJETIOBaHHS € c(hopMOBaHa TOMOJIOTIUHA
CTPYKTypa CeTMEHTa 3 PO3PaXOBAaHUMU MPOMYCKHUMU 3JaTHOCTSIMHU KaHAIIB 3B’ SI3KY
Ipy MPUITYHIEHHI TOBHOCTI CErMeHTa, L0 po3risaaerbes. Ha nppyromy erami
3MIACHIOETHCS MEPEeXiA A0 PEryJsIpHOI CTPYKTYypi rpada CerMeHTa MEepexi, y sIKOro
3BSI3HICTP HE MEHIIE 3a/JlaH0l Ta BPaxOBYEThCA YMOBA, IO M KOXKHOTO
TIOJTOPOKHBOTO MTOTOKY iICHY€E aJbTepHATHBHUIN MapmIpyT nepeaadi ganux. [Ipu npomy
cepell MOXKIUBUX CTPYKTYp OOHMpAEThCcsi MEHII 3aTpaTHA 3a JOMOMOTOI0 METOIY
BUKJTIOYCHHS T1LTOK, SIKa BAKOPUCTOBYETHCS B SIKOCT1 MOYATKOBOI [ TPETHOTO €Tary,
Ha SIKOMY 3alpOTNOHOBaHa MaTeMaTUYHa MOJENb ONTUMAIBHOI TOMOJOTIYHOT
CTPYKTYpH.

B Tperbomy po3nini yIOCKOHANCHHWH Ta JOCTIKEHUH KOMILIEKC METOIB
pekoHdIryparii caMOBIJHOBIIOBAJLHOTO CErMEHTA TEJIEKOMYHIKAIIMHOT Mepexi, a
TaKO)X HaOyB  MOJANBIIOTO  PO3BUTKY  METOJ  IEpPEepo3MOAUTYy  PECypcCiB
CaMOBIJHOBIIIOBAILHOTO CErMEHTa NpHU MyJIbCyIOUOMYy xapakTtepi Tpadika. s
pekoHpIrypariii cerMmeHTa BUKOPUCTAaH1 TaKi METOJH, IO YJOCKOHAJEHI 3a PaxyHOK
CYMICHOT'O BHUKOPHCTaHHS BJIACTUBOCTEH JIOKAJIbHOI CaMOBIIHOBIIOBAaHOCTI Ta
TOPU3OHTAIPHOT MacIITabOBaHOCTI: METOJl PO3PaXyHKy MiHIMAIbHOI CepeaHbOi
3aTPUMKH TIOBIOMJICHb;, METOJl BU3HAYEHHS IIUPUHU CMYTH TIPOIYCKAaHHS; METOJ
BU3HAYCHHS CTJIa/HKYIOYOro BIUIMBY KiIBKOCTI OydepHHUX eJIEeMEHTIB depr Ha
3aBaHTAXKEHHS KaHaliB. MeETo po3paxyHKy MIHIMadbHOI CEPEAHBOT 3aTPUMKH
MOBIAOMJICHb MPHU PeKOHGITypallii caMOB1THOBIIOBAIILHOTO CETMEHTA J03BOJIUB TPU
3a/laHiii BapTOCT1 JUIsl mepenadyi yMOBHOI oauHUIl 1H(MOpMaIllii oOpaT HEOOXiTHY
KUTBKICTh OypepHHX eNeMEHTIB 4Yeprd 1 ONTUMalbHE 3HAYEHHS IJis IIUIBHOCTI
iHbOpMAITIITHOTO TOTOKY, SIKi 3a0€3MedYyroTh MIHIMAIbHY YCEPEIHEHY 3aTPUMKY
nepenadi MmoBimoMieHb. MeToj BHU3HAYEHHS IMUPUHU CMYTH TPOIYCKAaHHS TPHU
MPOBENCHHI  peKkoHdirypaiii Opi€eHTOBaHMW HAa  BpaxyBaHHS crenudigHux
BJIACTUBOCTE CaMOBIJIHOBIIIOBAJIbHUX CHCTEM 1 HAJa€ MOMJIMBICTb PO3paxyBaTu
IIMPUHY CMYTU MPOIYCKAHHS 1 HEOOX1AHUM oOcar OydepHoi maM'aTi Ipu BiIOMIi

TOMOJIOT1i MEPEXK1 13a1aH1il MATPUIll TSKIHHS, 110 3a0€3MeUyI0Th HEOOX11H1 3HAYEHHS



WMOBIPHOCTI BIIMOBH 1 TapaHTYIOTh MIHIMAJIBHUIA Yac TOCTaBKHU MOBIIOMIIEHb. MeToq
BU3HAYEHHS CTJIQJKYIOUOTO BIUIMBY KUIBKOCTI Oy(QEepHUX €JIEMEHTIB 4Yepru Ha
3aBaHTAKECHHSI KaHAIIB J103BOJIsI€E KOMIIEHCYBAaTH HEIOCTATHIO IIMPUHY CMYTH O1TOBUX
HIBUAKOCTEN mepeayl 32 yMOBU JOTPUMAHHS BUMOT YacOBOI MPO30POCTI MEPEXi, sIKi
MOXXYTh MOpPYLIyBaTUCS dYepe3 3aTpuMku B Oydepi. Takoxxk HaOyB NOJIAJIbIIOTO
PO3BUTKY METOJ| TMEPEPO3MOALTy PEeCypCiB aBTOHOMHOI'O CaMOBITHOBIIOBAILHOTO
CerMeHTa MPHU MyJIbCYIOUOMY XapakTepi Tpadika, sikuil € HEOOX1THUM J1J11 BUKOHAHHS
YMOBH 1I0JI0 MPUWHATHOI HMOBIPHOCTI BTpaT makeTiB. MeTon 6a3yeTbcst Ha Teopii
BUKHUIB CTOXaCTUYHMX MPOLECIB Ta JI03BOJISIE BU3HAYUTH HAsIBHI MIKOB1 BHKUIU
TpadikoBoro mporecy. Ilaketn, oOpoOka SKUX 3aTPUMYETHCSA, MPU 3MEHIIEHHI
IHTEHCUBHOCTI Tpadika HUXKYe (PIKCOBAHOTO PIBHS BEPTAIOTHCS 13 HYEpPru IS
nojanplioi  OOpoOKH, MPH IMHOMY 3HAYEHHS JOMYyCTHUMOTO 4Yacy 3aTPUMKH
BU3HAYAETHCA 13 BUMOI YacoOBOI MPO30POCTI CaMOBIIHOBIIOBATHHOTO CErMEHTA
TEJICKOMYHIKAIlIMHOT MEpeXi, 10 € TapaHTIE BCTAHOBJICHHsS HEOOXITHHX 3HAYCHb
AKOCT1 OOCIIYrOBYBaHHsS KOpHCTyBaua. JlaHi METOIM O3BOJHMIIM BHUKOHATH BUMOTH
QoS om0 vacy cepeaHbO1 3aTPUMKHU TOBIAOMIIEHb Ta YHUKHYTH BTPAT MAKETIB MpHU
NepEeBaHTAXKCHH] KaHAIIB 3B’ I3KY.

B derBeproMy po3aiuni mpoBeicHa TOPIBHSJIBHA OIliHKA PO3pOOJICHHX Ta
ICHYIOUMX MOJIeJIe 1 METOMIB peKOH}Irypaiii camMOBITHOBIIOBAJILHOTO CETrMEHTa
TEJICKOMYHIKAIIHHOT Mepexi. 3amporoOHOBaHUM aJITrOpPUTM PO3PAXYHKY 3HAYCHD
OCHOBHHX TOKa3HHKIB PEKOH(ITYpOBAHOTO CaMOBiJIHOBIIOBAIBLHOTO CETMEHTA. 3TiIHO
3 JJaHUM aJTOPUTMOM PO3TJISTHYTI Taki MPUKJIAAA HA OCHOBI CErMEHTA, IO MA€ IIICTh
BY3JIIB KOMYTaIlii: TPOBEICHHS pEeKOH(]Irypariii caMOBITHOBIIOBAJILHOTO CErMEHTA 3
MOBHOIO TOMOJIOTIEI0 3B’SI3KIB MDK KOMYTAlllIMHUMH ~ BY3JIaMH;, TPOBEACHHS
pekoH(Irypailii caMOBiTHOBIIOBATHHOTO CETMEHTA 3 TOMOJIOTIEI0, 110 MA€ PETYISIPHY
CTPYKTYPY 3aJaHOi 3B’SI3HOCTi; CpOPMOBaHI HAMKOPOTIII MAPIIPYTH Mepeaadi JaHUX
MDK KOMYTAI[IHHUMH BY3JIJaMH Ta BIJIOBIAHO O KOXKHOTO 3 HHMX aJbTePHATHBHHI
MapmipyT, KOTPHH HE Ma€ 3 OCHOBHUM 3arajJlbHAX TMOJOPOXKHIX BY3IIB.
Po3paxoByrloThCsi 3HAUYEHHS OCHOBHUX IMOKAa3HMKIB, 110 XapakTepu3yrotb QoS s

peKoH(DIrypoOBaHOTO CaMOBIIHOBIIOBAJIBHOTO CerMeHTa. Po3paxyHku



BUKOPUCTOBYIOTh pE3ylbTaTH monepeAHix miapo3aue. Ilokazano, mo npu
BHUCOKOIIBUAKICHOMY Tpa(iKy 3amporoHOBaHI METOAM pPeKOH(Irypauii HagaroTh
Outbln cyTTeBl mnepeBaru. [IpoBeneHO OIIHKY BapToOCTi 3aco0iB 3B S3KYy IHpH
pekoHQirypamii i OTpUMaHO BIJIHOCHE 3HIDKEHHS BapTocTi mepexi (0ims 3%) 3a
paxyHOK BUKOPHUCTaHHs MpoIleciB 0OMiHy o0csary OydepHoi maM'aTi Ha KaHaJIbHY
€MHICTb 3aC001B 3B’ 53Ky pEKOH(DIrypOoBaHOT'O CETMEHTA.

[IponoHyeThcst Ta OOTPYHTOBYETHCS MIAXIJ JIO0 BUKOPUCTAHHS TiOpUIHOT
KOMYTaIlil y CETMEHTI, 10 PO3IJISIIAE€THCA, IKUN MOEHYE NEKUIbKA PI3HUX PEXKUMIB
KOMYTaIlii 3 aJlaliTUBHOIO TPAHUIICI0 MIX IIUMH PEXUMaMH B 3aJIC)KHOCTI BiJ CTaHy
CUCTEMHU  3B'I3KY  PEKOH(Ir'ypOBAaHOTO  CaMOBIAHOBIIIOBAJBHOIO  CErMEHTa
TEJIEKOMYHIKaIIiHOi Mepexi. [IpoBeieHO MOPIBHIHHS PI3HUX METO/IIB 32 KPUTEPIEM
3aBaHTAXXCHHS MAariCTpajJbHUX KaHaJiB CerMeHTa. Pe3ynpTaTH MOJIETIOBaHHS
MoKa3aJd T[epeBary 3ampolOHOBAHOTO TIIXOAy 3a KPHUTEpiEM 3aBaHTaKEHHS
MariCTpaJiIbHUX KaHaJiB, KOTpa 3pOCTa€ MPH 30UTBIIECHHI KUIBKOCTI KOMYTAIlIMHUX
BY3JIiB.

Knrouogi crosa: tenexomyHikalliiiHa cucTeMa, CaMOBITHOBJICHHS, aBTOHOMHU I
CerMEHT, sKICTh oOcimyroByBanHs (QOS), mepepo3moiinl pecypciB, MyIbCYHOUHA
Tpadik.
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The thesis is devoted to solving the actual scientific and applied problem of
developing models and methods of reconfiguring a self-healing segment of a
telecommunication network in order to increase the efficiency of computing resources
distribution to meet the requirements for service quality. The scientific novelty of the
results obtained is due to the developed models and methods for reconfiguring a self-
healing segment of a telecommunications network, and within which the following
new scientific results were obtained:

for the first time, a complex of models of the topological structure of a self-
recovering segment of a telecommunication network was developed, taking into
account the features of a self-healing network component and is based on modified
Tueg-Steiglitz method usage, which enables meeting the QoS requirements for
reliability and implementing the process of building up the structure with a lack of
computing resources;

an improved set of methods for reconfiguring a segment of a
telecommunications network, differs from the known ones by the joint use of the
properties of local self-image and horizontal scalability, which enables meeting the
QoS requirements regarding the average message delay time;

the method of redistribution resources of an autonomous self-healing segment
of a telecommunication network with a pulsating nature of traffic was developed due
to the use of the spectral properties of the data transmission process, which enables
avoiding packet loss when overloading communication channels.

The practical significance of the results obtained is as follows: the models have
been developed in the paper, as well as the methods have been developed and

improved; they are the scientific and practical basis for further improving the software



of telecommunication networks with the possibility of self-healing. Engineering
methods and algorithms presented on their basis enable:

- when developing design documentation for a self-healing segment of a
telecommunications network, take into account the requirements for its degree of
reliability through the use of a mathematical model of the topological structure;

- to calculate the characteristics of the hardware components of an autonomous
self-healing segment of a telecommunications network during reconfiguration and
horizontal scaling using the proposed set of methods, enables to fulfill the QoS
requirements regarding the average message delay time and reduce it in comparison
with existing methods by an average of 8%.

- to avoid packet loss during congestion of communication channels and to
reduce the probability of messages distortion during the redistribution of resources of
a self-healing segment of a telecommunications network by 5%;

- to determine the bandwidth of the self-healing segment of the
telecommunications network and to obtain a relative reduction in the cost of
reconfiguration (up to 3%) due to the use of exchanging processes of the buffer
memory volume for the channel capacity of the network.

The results of scientific research are reflected in 9 printed papers, including 4
articles in scientific professional publications of Ukraine, 1 article in a scientific
periodical of the European Union, 4 publications in materials of international and all-
Ukrainian scientific and technical conferences.

The introduction of the dissertation work contains a justification of the research
topic relevance, information on the relationship of the dissertation work with scientific
programs, the purpose of the work and research tasks, the formulation of the object,
subject and research methods. The results of the dissertation research, representing
scientific novelty, are listed, the practical significance of the results obtained, as well
as the personal contribution of the applicant, are indicated. The data on the
implementation, approbation and publication of scientific and practical results of the

dissertation and their implementation are presented.



In the first chapter, the analysis of the current state and development trends of
methods for the distribution of computing resources is carried out, and the criterion for
assessing the quality of distribution for self-healing networks and their components is
selected and substantiated. Also, the features of functioning and a number of properties
that self-healing systems can have are determined,

the issues of increasing the efficiency of using computing resources of
telecommunication networks are considered and the principles of reconfiguration of
autonomous self-healing segments of telecommunication networks are highlighted. All
that made it possible to formulate a task for optimizing the process of reconfiguration
of autonomous self-healing segments of telecommunications networks.

A set of models of the topological structure of the self-healing segment of the
telecommunications network are developed and investigated and the results of
modeling the process of increasing the structure of the segment in the absence of
computing resources are presented in the second chapter. The simulation is carried out
in three stages, at the final stage the topological structure of the segment is optimized
by the criterion of minimizing the average delay time and takes into account all existing
fragments of the segment under consideration. The reconfigured segment meets the
requirements of horizontal and vertical scalability. Due to that, it is possible based on
specific conditions, compress or increase the structure of the segment or its individual
fragments in any direction.

A mathematical model of travel flows distribution between a selected pair of
interacting subscribers in the network, the graph of the topological structure which is
complete, based on a modified simplex method with a limit on the maximum number
of transit nodes in each component of the current flow. The completion of the first stage
of modeling is the formed topological structure of the segment with the calculated
bandwidths of the communication channels, assuming the completeness of the segment
under consideration. In the second stage, the transition is made to the regular structure
of the graph of the network segment, where the connectivity is not less than the
specified and takes into account the condition that for each traffic flow there is an

alternative data transmission route. Among the possible structures is chosen less



expensive using the method of excluding branches, which is used as a starting point for
the third stage, which proposed a mathematical model of the optimal topological
structure.

In the third chapter the complex of methods of reconfiguration of the self-healing
segment of the telecommunication network is improved and investigated, and also the
method of redistribution of resources of the self-healing segment at pulsating character
of traffic has got further development. The following methods have been used to
reconfigure the segment, which have been improved due to the combined use of the
properties of local self-healing and horizontal scalability: the method of calculating the
minimum average message delay; the method of determining the bandwidth; a method
for determining the smoothing effect of the number of buffer elements of queues on
channel loading. The method of calculating the minimum average message delay
during reconfiguration of the self-healing segment allowed at a given cost to transmit
a conditional unit of information to select the required number of buffer elements of
the queue and the optimal value for information flow density, which provide minimum
average message delay. The method of determining the bandwidth during
reconfiguration is focused on taking into account the specific properties of self-healing
systems and provides the ability to calculate the bandwidth and the required amount of
buffer memory with a known network topology and a given matrix of gravity. The
method of determining the smoothing effect of the number of buffer elements of the
gueue on channel loading allows to compensate for the insufficient bandwidth of the
bit rates provided that the requirements of time transparency of the network, which
may be violated due to delays in the buffer. Also, the method of redistribution of
resources of the autonomous self-healing segment with the pulsating nature of traffic,
which is necessary to meet the condition of an acceptable probability of packet loss,
has been further developed. The method is based on the theory of emissions of
stochastic processes and enables to determine the available peak emissions of the traffic
process.

Delayed packets return from the queue for further processing when the traffic

intensity decreases below the fixed level, and the value of the allowable delay time is



determined from the time transparency requirements of the self-healing segment of the
telecommunications network. These methods enable to meet the QoS requirements for
the average delay time of messages and avoid packet loss when overloading
communication channels.

In the fourth chapter the comparative estimation of the developed and existing
models and methods of reconfiguration of a self-healing segment of a
telecommunication network is carried out. An algorithm for calculating the values of
the main indicators of the reconfigured self-healing segment is proposed. According to
this algorithm, the following examples are considered based on a segment having six
switching nodes: reconfiguration of a self-healing segment with a complete topology
of connections between switching nodes; reconfiguration of the self-healing segment
with a topology that has a regular structure of a given connectivity; the shortest data
transmission routes between switching nodes are formed and according to each of them
an alternative route, which has no common travel nodes with the main one. The values
of the main indicators characterizing QoS for the reconfigured self-healing segment
are calculated. The results of previous chapters are used while calculating. It is shown
that the proposed reconfiguration methods provide more significant advantages for
high-speed traffic. The cost of communication means during reconfiguration was
estimated and the relative reduction of network cost (about 3%) was obtained due to
the use of processes of exchange of buffer memory for communication means channel
capacity of reconfigured segment.

An approach to the use of hybrid switching in the considered segment is
proposed and substantiated, which combines several different switching modes with
an adaptive boundary between these modes depending on the state of the
communication system of the reconfigured self-healing segment of the
telecommunications network. A comparison of different methods according to the
criterion of loading the main channels of the segment. The simulation results showed
the advantage of the proposed approach on the criterion of loading of trunk channels,

which increases with increasing number of switching nodes.
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BCTYII

AKTYyaJabHicTh TeMH. OIMH 3 OCHOBHUX TPEHAIB Cy4aCHOI'O CBITY — OypXJIMBUH
PO3BUTOK 1H(POKOMYHIKAI[IMHUX TeXHOOT1H [74]. Ha choroH1 KUIBKICTh 1HpOpMAIIii,
sKa TepeJaeThes yciMa 3aco0aMu 3B'SI3KY, IMOJBOIOETHCSA KOXHI 2-3 poku [125].
['onoBHI JpaiiBepu LBOTO MPOLECY — CTPIMKHUM TEXHOJOTTYHUN MPOPUB Ta MOMUT
KOpHCTYBauiB Ha iHGOKOMYHIiKaliiH1 nociayru. [lo mipi Toro, sik cyyacHi IporpamMHi
CUCTEMH 1 3aCTOCYHKH HaOYyBarOTh YHIBEPCAJIBHOCTI 1 ()YHKIIIOHAJBHOCTI, CTa€ BCE
OuTbIl  HEOOXITHOI  MOKJIMBICTh  YNpPaBISATH HECYMICHUMH  pecypcamu 1
00CJIyroByBaTH pi3HOMaHITHI BUMOrM KopuctyBaua [128]. Kpim Toro, y wmipy
YCKJIQJHEHHS CUCTEM BHUIIPABJICHHS CUCTEMHUX 3001B 1 BITHOBJICHHSI TICIS IIKIJTUBUX
aTaK CTAITh OUIBII CKJIQAHUMH, TPYAOMICTKHUMH, JOPOTHMH 1 CXWJIBHUMH JI0 MOMHUIIOK.
Ili YMHHWKKA aKTUBI3yBallld JOCHIIKCHHS, IO CTOCYIOThCS KOHIICMII CHUCTEM
camosignosienns (ShS) [106].

3abe3reuyoun paHHE BUSABIECHHS CUCTEMHUX 3001B 1 BIIHOBJICHHS CHCTEMHU a00
il CKIaZOBHX, CUCTEMH CAMOBIIHOBIEHHS MOXYTh 3HAYHO 3HU3UTH CEPEIHIN yac
BiqHOBNEHHS. Ha jomatok A0 BIMUYTHHX TIEpeBar, BIPOBAIKEHHS CHCTEM
CaMOBIJHOBIICHHSI MOXE MO3UTUBHO BIUTMHYTH Ha 0arato HeMaTepiaJibHUX ACTEKTIB,
TaKUX SIK 3aJ0BOJICHICTh KIIEHTIB 1 CMIBPOOITHUKIB. CKOPOYEHHS Yacy MPOCTOIO
CUCTEMH O3Ha4da€, M0 IMANMPUEMCTBA MOXYTh OUIBIIE 30CEPEIUTHCS HA CBOEMY
peanpHOMY Oi3HeCi, HIXK Ha ynpapiiaHi [T-3aBmaHHsIMH, 10 TIABUIITYE Y3rOMKCHICTD
HaJaHHA 1X mocayr. Lle TakoXk € CyTTEBUM y Cy4aCHOMY TEXHOJIOTTYHO OPIEHTOBAHOMY
CBITI.

OmHak TpH BCiX MO3WTHBHHUX TEHJACHIIsIX ShS mpumyckaroTh HaJAMIPHICTH
Software and Hardware [89]. Kpim Toro, cucreMa MOHITOPHHTY BUMAara€ He3HAYHHUX,
ajyie TIOCTIMHUX BHUTPAT OOUYMCIIOBAIIBHOTO pecypcy. Lle mpu3BoauTh 10 3HMIKEHHS
nokas3aukiB Q0S. ToMy HeOOXimHI HOBI MOJIEN1 1 MeTOIM 0OPOOKHM TaHUX, OPIEHTOBAHI
Ha crienudiky ShS [92].

[InTanHIMU OigBUIICHHS IMOKa3HUKIB QOS, B OCTaHHI IECATUIITTS aKTHBHO

3aiimasocs 0araro K BITYM3HSIHUX, TaK 13apyO1’KHUX BUCHUX. BaxiuBi pe3yiabTaTu B



npoMy Hampsmi otpumanu Dustdar, P.S. [82], Fiems D. [86], Honnappa H. [94],
Gomez-Corral A. [91], Liang L. [107], Peterson L. [113], Sanchez, J. [115], Schneider,
C. [117], Tanenbaum A. [120], Asericau A. I. [1], bepxman JI. H. [51],
KoBanmenko A. A. [23], Jlememko O. B. [34], Jloces 0. 1. [35] Ta inmi, ame B
OUTBIIOCT1 POOIT HE BPAXOBYIOTHCSI OCOOJIMBOCTI CUCTEM CaMOBIIHOBJICHHS, 30KpeMa,
0COOJIMBOCTI OO SIK BUSIBJIEHHS CUCTEMHHX 3001B, TaK 1 ONEPATUBHOTO BITHOBICHHS
HOPMaJILHOTO (DYHKITIOHYBAHHS CUCTEMH 03 BTPYYaHHS JIOAUHU. TakoX MPAKTUIHO
HE NPUILIEHO YyBaru MHUTAHHSIM, TOB’SI3aHUM 13 JAOTpUMaHHsAM Bumor QOS y
ABTOHOMHHMX CEIMEHTaX TEJECKOMYHIKAI[iIHHUX MEpek, KOTpPi MaloTh BIIACTHUBICTH
camoBigHoBIeHHs. Cepen 0aratbox 3aBJaHb, 10 MPH [IbOMY BHUKAIOTh, € 1 aKTyaTbHE
HAYKOBO-TIPUKJIAJHE 3aBJAaHHS PO3pOOKH MoJeneld Ta METOMIB pekoHdiryparlii
CaMOBIIHOBJIIOBAJPHOTO CEIMEHTA TEJNEKOMYHIKAI[IHHOT MEpeki 3 METOK IMiJBUIICHHS
e(eKTUBHOCT1 PO3MOALTY OOYUCITIOBAILHUX PECYPCIiB I BUKOHAHHS BUMOT IOJO
SIKOCT1 0OCTTyTOBYBaHHS, TOOTO TeMa JUCEPTAIIHHOT pOOOTH € aKTyaIbHOIO.
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TeJeKOMyHiKaiiiHux cepsiciB Bix 11 kBiTHS 2012 p. No 295 (i3 3MiHamu, BHECEHUMU
srigHo 3 [ToctanoBoro KM Ne 14 Bix 15.01.2020 p.).

4. Crpateris ctanoro po3BUTKYy «Ykpaina—2020», cxBaneHa Yka3zom IIpe3ugenta
VYxpainu Big 12 ciunsa 2015 p. Ne 5/2015.226.

Tema aucepraniitHoi poO0OTH MOB’si3aHA 3 MPIOPUTETHUMHU HANPSMKAMH PO3BUTKY



HAayKd 1 TEXHIKHM, HaBeAeHUMHU B «llepeiiky MpiopUTEeTHHX TEMAaTUYHUX HAMPSAMIB
HAayKOBUX JOCHIIKEHb 1 HAYKOBO-TEXHIYHMX po3poOok Ha mepion no 2020 poky»,
3aTBepkeHoMy [locTanoBoro Kabinery minicTpiB Ykpainu Ne 942 Bin 7 BepecHs 2011
p. (13 3MiHamMu, BHeceHuMH 3riaHO 3 [ToctanoBoto KM Ne 556 Big 23 cepmust 2016p.).
JocnimkeHHsi, pe3yJIbTaTh KUX BUKJIAJEH] B AUCEpTaLlii, MPOBOJIUIUCH 3T1JIHO 3
mwiaHamu  H/IP, sxi BukoHyBamucss Ha kadeapl aBTOMATHUKH, €JIEKTPOHIKH Ta
TenexkoMmyHikanid HanionansHoro yHiBepcurery «llontaBchka mosiTexHika iMeH1
HOpis Konnpatioka». ABtop OyB OesnocepentiMm BukoHaBuem HJIP «Po3pobka Ta
JOCTIIDKEHHSI MOJIeNei, METO/iB, KOMIT IOTEPHUX CHUCTEM 1 KOMIIOHEHTIB IIBHUIKOT
00pOOKM TaHWX Ha OCHOBI 3aCTOCYBaHHS HEMO3HIIIMHOT CHCTEMHU YHCIICHHS Yy CUCTEMI
saymmmkoBux kiaciBy (JIP Ne 0115U00241917-11-229; 2018 p.).

06’ekmom Oocnioxcennss € TPOLEC PO3MOAUTY OOYHUCITIOBAILHUX PECYpCiB
CerMeHTa TeJEKOMYHIKAIIHOT MEPEeXi, III0 CaMOBITHOBITIOETHCS.

Ilpeomem Oocniooicennss — MoJeNi 1 METOAM PEKOH(QIryparii aBTOHOMHHX
CErMEHTIB TEJICKOMYHIKAI[IHHIX MEPEK.

Mera  jgociaigkeHb — —  TIABUIICHHS ~ €(DEKTUBHOCTI  BUKOPHUCTAHHS
00UYHCITIOBATLHUX PECYPCIB CaMOBITHOBIIIOBAJBHOTO CETMEHTa TEJICKOMYHIKAIIHHOT
MepeXi JUIsI BAKOHAHHS BUMOT OO SIKOCTI 00CIIYTOBYBaHHSI.

BiamoBigHo 10 moCTaBIeHOT METH ITOBUHHI OyTH BUPIIICHI 3aa4i:

1) aHami3 cyd4acHOro CTaHy 1 TEHICHII pO3BUTKY METOMIB PO3MOILTY
00YHCITIOBATLHUX PECYPCIB Y CAMOBITHOBITIOBAIBHUX MEPEKaX Ta iX KOMIIOHEHTAX;

2) BUOIp i OOTPYHTYBAaHHS KPUTEPIO OLIHKH SIKOCTI PO3IMOAUTY PECypCiB y
CaMOB1THOBIIIOBJIbHUX Mepexkax Ta iX KOMIIOHEHTaX;

3) po3po0IIeHHS KOMILJIEKCY MojIenen TOTIOJIOT19HOT CTPYKTYpH
CaMOBITHOBITFOBAJIEHOT'O CETMEHTA TEICKOMYHIKAIIMHOT MEPEKi;

4) ymoCKOHAJICHHS KOMITJICKCY METOIB peKOH(ITypaIlii CaMOB1IHOBITIOBATHBHOTO
CEerMEHTa TEeIEKOMYHIKAIIMHOT MEepexi;

5) noganpmui PO3BUTOK METOAY nepepo3noaALLy pecypciB

CaMOBI1JIHOBJIIOBAJIbHOT'O CETMEHTA MPH MYJIbCYIOUOMY Xapakrepi Tpadika;



6) MpOBEJICHHST TMOPIBHSJIBHOI OLIHKH PO3POOJCHUX Ta ICHYHOUMX MOJIENed i
METO/IB peKoH(Irypailii camMOBIJHOBIIOBAJILHOIO CErMEHTa TEJIEKOMYHIKAIINHO1
MEpexi;

7) BIPOBA/DKCHHST  pO3pOOJICHUX MOJEICH Ta METOHIB  peKoH}iryparrii
CaMOBIJHOBIIIOBAJILHOTO CETMEHTA TEJIEKOMYHIKALIITHOT MEpexI.

Metoau nociigxenns. [lpu po3s’s3aHHI HAYKOBO-TIPUKIIATHOTO 3aBAAHHS 0YyII0
BUKOPHUCTAHO IMUPOKHUI CHEKTp MeToAiB. Tak, mpu po3poOili MaTeMaTHuIHOi MOei
TOIIOJIOTIYHOT CTPYKTYpPU CaMOBIITHOBIIOBAJIBHOTO CETMEHTAa TEJIEKOMYHIKAIlIHHOT
MEpekKi BUKOPUCTOBYBABCSI TEOPETHUKO-MHOXUHHHUM MIAXiJ, METOIU TEOpii MacoBOTO
o0CIyroByBaHHs, IUCKPETHOI ONTUMI3AIlli Ta JocaipkeHHs onepalliil. [Ipu po3poOii
METO/IIB PEKOHPITypallii CTPYKTypHU Ta Mepepo3MoaAlly pecypciB BUKOPUCTOBYBAIUCS
METOJIN TeOPil CKIQAHUX CHCTEM, METOIN (QYHKITIOHATHFHOTO aHai3Yy.

OriHka JaHUX, OTPUMAHUX Y X011 KOMIT IOTEPHOTO MOJICITIOBAHHS, TIPOBOIMIACS
Ha OCHOB1 METO/11B MAaTEMATUYHOI CTATUCTUKH.

Bubip MetomiB mociimkeHb 3a0e3MeYuB JOCTOBIPHICTh OTPUMAHUX pe3yJbTaTiB
1 BHCHOBKIB, IO IMJITBEPKYETHCA 30DKHICTIO Pe3yJIbTaTiB €KCIEPUMEHTATBHUX
JOCJIIJDKeHb, OTPUMAaHUX TPH IPOrpaMHiil peami3aiii BIIMOBIIHUX aJIrOPUTMIB, 3
TEOPETHYHUMHU 1 MPAKTUYHUMHU pe3yJIbTaTaMU, BITOOPAKCHHUMH B ITyOJIKaIisfx, i
oOyMOBJIeHa iX BIAMOBITHICTIO JO IOJIOKEHb TeOpii CHHTE3y Ta peKoHdiryparii
TEJICKOMYHIKAIlIHHUX CHCTEM.

HaykoBa HOBHM3Ha OTPMMaHHUX pe3yJbTATiB OOYMOBIEHA PO3POOJIECHUMHU
MOJCIIIMH Ta METOJAaMH peKoH(]iryparii CcaMOBIJHOBIIOBAJLHOTO CETMEHTa
TEJICKOMYHIKAIIHHOI Mepexki, Ta B MeXaxX SKUX OTpPHMaHi Taki HOBI HayKOB1
pe3yabTaTH:

gnepwie  pos3pobnenuti  KOMIUIEKC MOJENEH  TOMOJOTIYHOI  CTPYKTYpHU
CaMOBITHOBITFOBAJIBHOT'O CETMEHTA TEICKOMYHIKAIlIMHOT MeEpeki, SKHA BpPaXxOBYE
O0COOJIMBOCTI CaMOBITHOBIIOBAJIbHUX MEPEKHUX KOMIIOHEHT 1 0a3yeThcs Ha
BUKOpHCTaHHI MoaudikoBaHoro merona Tyera-Creuriima, 1m0 J03BOJISIE BUKOHATH
BuMoru QoS 110/10 HAJIMHOCTI Ta peali3yBaTH NPOLIEC HAPOIILYBaHHS CTPYKTYPH MIPU

HecTauyl 00UHCIIIOBAIbHUX PECYPCIB;



YOOCKOHANeHUl KOMILJIEKC METO/I1B pexoHdIryparii CEerMeHTa
TEJIEKOMYHIKAlIHHOI ~MepexXi, S[KUUW BUIPIBHAETHCA BIA  BIJOMUX CYMICHUM
BUKOPUCTAHHSAM BJIACTUBOCTEH JIOKAIBHOI CAMOBITHOBIIOBAHOCTI Ta TOPU3OHTAILHOT
MaciTabOBaHOCTI, IO J03BOJS€ BUKOHATH BUMOTH QOS 11070 CepelHbOro 4acy
3aTPUMKU MOB1JIOMJICHD;

ompuMas nOOAILUUL PO3BUMOK METO]I TIEPEPO3NOALTY PECYpPCiB aBTOHOMHOTO
CaMOBITHOBITFOBATLHOTO CETMEHTa TEICKOMYHIKAIIHHOT MEPEXi MPU MYyJIbCYIOUOMY
xapakTepi Tpadika 3a paxXyHOK BUKOPUCTaHHS CICKTPAJIbHUX BJIACTUBOCTEH MPOIIECY
nepenayi TaHuX, 1110 JI03BOJISIE YHUKHYTH BTPAT MAKETIB MPH MEPEBAHTAKCHHI KaHAITIB
3B’ SI3KY.

IIpakTuyHe 3HAYeHHSI OTPUMAHUX Pe3yJbTATIB MOJSra€ B HACTYITHOMY:
po3po0bJieHi y pob0Ti MOJIEN, a TAKOXK PO3pOOJICH] 1 yIOCKOHAJIEHI METOI € HAYKOBO-
NPAKTUYHOIO OCHOBOTO JIJIS IMTOAQIBIIOTO YIOCKOHAJIICHHS MPOTPAaMHOTO 3a0e31CUCHHS
TEJICKOMYHIKAIlIMHUX MEPEX 13 MOXKJIMBICTIO caMOBiTHOBIICHHS. [IpeacTaBieHi Ha ix
OCHOBI 1H)KEHEpH1 METOJIU Ta aJTOPUTMH JAI0Th 3MOTY:

— TpU po3poOlli MPOEKTHOI JOKYMEHTAIlll CaMOBITHOBIIOBAJILHOTO CErMEHTa
TEJICKOMYHIKaIlIfHOT Mepeki BpaxOBYyBaTH BUMOTH J0 MOTO CTYIECHIO HAIMHOCTI 3a
paxyHOK BUKOPUCTAHHSA MAaTE€MAaTUYHOT MOJIEJIl TOMOJIOT1YHOI CTPYKTYPH;

— IPOBOJAUTH PO3PAXYHOK XapaKTEPUCTUK amapaTHUX CKJIAIOBUX aBTOHOMHOTO
CaMOBIJIHOBIIFOBAJIbHOT'O CEIrMEHTa TEJIICKOMYHIKAI[IMHOI Mepeki IpH IMPOBEICHHI
pekoHdirypamii Ta TOPHU3OHTAIBHOrO MacmTaOyBaHHS 3  BUKOPHUCTAHHSIM
3aMpPONIOHOBAHOTO KOMIUIEKCY METO/IIB, IO 03BOJIsIE BUKOHATH BUMOTH QOS 1010
CEepPeAHBOTO Yacy 3aTPUMKH TIOBIAOMJICHb Ta 3MEHIIUTH HOTO y TOPIBHSHHI 3
ICHYIOUHMH METOJIaMH y cepelHboMY 110 8%;

— YHUKHYTH BTPAT MAKETIB MPH MEPEBAHTAXKEHHI KaHAJIB 3B’ SI3KYy Ta 3MCHIIIUTH
WMOBIPHICTh ~ CIIOTBOPCHHsSI ~ TOBIJOMJICHb  TMPU  TMEPEPO3MONLII  PECypciB
CaMOBITHOBITFOBAJIBHOT'O CErMEHTa TEJICKOMYHIKaIIiHOT Mepexi Ha 5%;

— BU3HAYUTH MMUPUHY CMYTH TPOIYCKAHHS CaMOBITHOBIIOBATHLHOTO CETrMEHTA

TEJIEKOMYHIKaIIiTHOT MepeXi Ta OTPUMATH BIIHOCHE 3HUKEHHS BapTOCTI



pekoHpirypamii (mo 3%) 3a paxyHOK BHKOPHCTaHHS MpPOIECIB OOMiHY oOcCsTY
OydepHOi mam'siTi Ha KaHATBHY EMHICTh MEPEXKI.

Pe3ynbTaTl nocniKeHb BIPOBAIKEHO (AUB. 10AaTOK b):

—y HepxaBHomy mnignpuemcTtBl  «IliBieHHUI  [epkaBHUH  IPOEKTHO-
KOHCTPYKTOPCHKUN Ta HAyKOBO-AOCHIIHHUN I1HCTUTYT aBilalliiHOI MPOMHUCIOBOCTI»
(M. XapkiB);

—y JlepxaBHOMY MIANPUEMCTBI «YKpaiHCBKUU JIepKABHUH 1HCTUTYT IO
IPOEKTYBAHHIO 3aBOJIIB BAXKKOTO MAIIMHOOYAyBaHH», (M. XapKiB);

- 'y HaByanbHOMY mporeci HarmionansHoro yHiBepcutety «llonTaBchka
nomitexHika imMeHi  FOpis  KonapaTioka» npu  BUKIAJaHHI  JUCUHUIUIIH
«TenexomyHnikamiitHi Ta iHMopMaliiiHi Mepexi», «CucreMu mnepenadi JAaHUXY,
«ABTOMATH30BaH1 CHCTEMH YIIPABIIHHS TEJICKOMYHIKAITIH.

JlocTOBipHiCTH HOBHX HAYKOBHX IOJIO’KE€Hb 1 BUCHOBKIB JIUCEPTAIIHOT pOOOTH
HiATBEPIKYETHCS :

— 30DKHICTIO pe3yJIbTaTiB MOJCITIOBaHHS, OTPUMAaHUX IIPU TMPOrpaMHii
peamizaiii po3poOJIeHUX Mojeneld Ta METOMIB 13 TCOPETUUYHUMH 1 MPaKTUIHUMU
pe3yibTaTaMu, BiTOOpa)KeHUMH B MyOJIIKAIIAX;

— 3BEJIEHHIM PO3pOOJCHHUX MOJeNel 10 BIIOMHX Ta ampoOOBaHUX MOAEIEH Ipu
IPAaHUYHUX 3HAYCHHAX MTapaMeTpiB, K1 OyJI0 BpaxoOBaHO IPH iX po3pOOJICHHI;

— OOIPYHTOBAHICTIO TPHUIYIIEHb, 3POOJICHUX TPH PO3POOJICHHI MOAEIeH 1
METO/IB, BUXOIAYM 3 JOCBIAY €KCIUTyaTallii CaMOBiJHOBIIOBAJIbHUX CETMEHTIB
TEJIEKOMYHIKAIIHHOT MEPExi;

— pe3ynbTaTaMH TMPAKTUYHOTO BIPOBA/KEHHS MOJENEed Ta  METOJIB
pekoH(Irypailii CaMOBiTHOBIIOBAJILHOTO CETMEHTA TEICKOMYHIKAI[IHHOT MEPEXKI.

Ocobuctuii BHecok 3100yBaya Tmosisirae B pO3pOOJCHHI HOBHX MOJIEJeEH,
METOMIB 1 MPOEKTHUX PINICHb, $KI 3a0e3MedyloTh BUKOHAHHS TIOCTABIICHUX B
AucepTaIiitHiii poOoTi 3aBIaHb. YCi OCHOBHI pe3yibTaTH OTPUMAaHi aBTOPOM OCOOMCTO
i onyOurikoBaHi B pobotax [3 — 7, 67 — 70].

PobGora [69] omnyOmikoBani 0e3 cmiBaBTOpiB. Y po0OOTax, BHKOHAHUX Y

CIIBaBTOPCTBI, OCOOMCTO 3/100yBayeBl Halle:KaTh TaKl HAYKOB1 pe3yJbTaTU: Yy CTaTTI



[3] aBTOpOM pO3po0IEHa MOAENb (OPMYBAHHS BTOPHHHOI MEpEki 3B 3Ky JOKAJIbHOTO
CerMEHTa Ha OCHOBI ICHYIOYOI TIEpBUHHOI peryiaspHOi Mepexi; y crarti [4] —
YAOCKOHAJIECHUN METO/ PO3paxyHKy CTYIEHIO 3aBaHTAXKEHOCTI KaHaly; y cTarTi [S] —
yIOCKOHAJICHUH METOJ PO3PaxXyHKy KUIBKOCTI OydepHUX €JIEMEHTIB 4Yepru
CaMOBIJHOBIIIOBAIBHOIO CErMEHTa TEJIEKOMYHIKAIIHHOT Mepexi Mpu OOMEKEHUX
MEPEKHHUX pecypcax IMUISIXOM BU3HAUYEHHS MIHIMAJIBHO HEOOXITHOT KUIBKOCTI MICIIb; Y
po0oTi [6] — MeTo1 popMyBaHHS 13 TOBHO3B SI3HOT CTPYKTYPH PETYJISAPHOI CTPYKTYPHU
3 3aJaHOI0 3BSI3HICTIO; y poOoTi [/] — Mozmenp poO3MONUTy HaBaHTaKCHHS
1H(pOpMaIITHUX BY3JIIB MAaTEMAaTUYHOIO anapary; y cTaTTi [67] aBTopom po3pobiieHa
MaTeMaTU4YHA MOJIeNb TOMOJIOT1YHOI CTPYKTYpHU MOBHO3B’ I3HOT MEpPEeXKi; Y CTaTTi [68]
aBTOPOM  PO3pOOJCHO  METOJ  ONTHUMI3allii  CaMOBIIHOBIIOBAIBHOI  JIAHKH
TEJICKOMYHIKaIlIMHOT Mepexi 1 3a0e3rnedyeHa MOXKJIIMBICTh OTPUMAHHS aHATITUYHOTO
pIlIEHHS] HayKOBO1 3a/a4i, KOTPY MOXIJIHMBO TEXHIYHO pealizyBaTH; y poOoTi [70] —
CTPYKTYPY CETMEHTY TeJEKOMYHIKAIIIfHOT Mepexi B peajJbHUX yMoBax ii
eKCIUTyaTalii.

3a3HavyeHUil 0COOMCTHII BHECOK 3100yBaua B poOOTax, BUKOHAHUX ¥
CIIBaBTOPCTBI, BIATIOBIA€ TEMI Ta 3MICTY JUCEpTallii.

Cnucok myOmikarid 3m00yBada 3a TEMOKO JHMCEpTaIlii Ta BIIOMOCTI IIpO
ampoOarriro pe3ysabTaTiB JOCTIKEHHS TakoX HaBeneHi y Jlomatky A nucepramiiHoi
poboTw.

Amnpodauis pe3yabratriB. OCHOBHI pe3yabTaTH HAYKOBUX JIOCHIKEHb
JIOTIOBI/IaJINCh, OOTOBOPIOBATUCH Ta OyJMM CXBaJleHI Ha MIDKHAPOJHHX HAyKOBO-
texaiuanx KoHdpepenisx (HTK): VI ta VII Mixunaponniit HTK «CyvacHi Hanpsmu
PO3BUTKY 1HGOPMAIIITHO-KOMYHIKAI[IHHUX TEXHOJOT1H Ta 3aco0iB  yMpaBIiHHI»
(M. XapkiB, Ykpaina, M. baky, AzepOaimxan, 2016p., 2017 p., BiAMOBIAHO);
VI Bceykpainchkiii HayKOBO-TIpakTU4HIN KoH(pepeHinii « ExexkTponHi Ta MeXxaTpoHHI1
CUCTEMHM: Teopisi 1HHOBaIlll, npaktukay. (M. [lontaBa, 2020 p.); XVI MixHapoaHii
HTK «IIpo6aemu indopmatusaiii» (M. Kuis, 2020 p.)

Iy6aikanii. Pe3ynbTaT HayKOBUX JOCIIIKEHb BITOOPa)KEHO B 9 ApyKOBaHUX

mpansx, 30KpeMa S5 CTaTTaX y HayKOBUX (paxOBUX BUAAHHAX (3 HUX 4 — y HAYKOBUX



(axoBuX BuAaHHAX YKpaiHu, 1 cTaTTs — y MEpIOAMYHOMY HAYKOBOMY BHJIAaHHI
€sporneiickkoro  Coro3y), 4 mnyOmikamii — B Marepiajax MDKHapOJHUX Ta
BCEYKPAiHChKUX HaYKOBO-TEXHIUHUX KOH(pEPEHII1H.

Ctpykrypa i oOcar aucepramii. J(ucepraiisi CKIagaeTbCcsi 13 BCTYIYy, YOTUPHOX
pO3A1UIIB, BUCHOBKIB 0 JUCEPTallii, CHUCKY BUKOPUCTAHOT JITEpaTypu Ta JOJATKIB.
[loBHu# oOcsar auceprauii cknanae 157 cTopiHOK, y ToMy uyucii: 124 CTOpIHKH
OCHOBHOTO TEKCTy, 0i0miorpadis 13 129 nalimeHnyBaHb Ha 13 cTopiHkax, 4 107aTKU HA

14 cropinkax. Jlucepralis HanmMcaHa yKpaiHCbKOIO MOBOIO.
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