BIJIT'YK

oQiIIHHOTO OTIOHEHTA
JIOKTOpa TeXHIYHUX HAyK, JoleHTa benutes Mukonu [BaHOBHUA
Ha qucepTalniiny podoty Enp Xax Cneiiman baryn INami
«OnTuMizaiiitHi Moel BIIMOBOCTIMKOI Ta O€3MEYHOT MapIIpyTH3aIlii B
TeJIEKOMYHIKAIIHIA MEepexXKi MIJIIXaMH, 110 HE IEPETUHAIOTHCS,
MO/TaHOI Ha 3100YTTA HAYKOBOTO CTYMEHs HOKTOopa dimocodii
3a criemianbHicTIO 172 — TenexomyHikaiii Ta paaloTexHiKa,
rajty3i 3HaHb 17 — ENleKTpoHIKa Ta TeIeKOMYHIKallii

AKTYAJILHICTh TeMHM JUCEPTALil

AKTyanpHICTb TPOBEACHOTO Y JHUCEpTallliHIi poOOTI  AOCHIHKEHHS
OOTpyHTOBAHO THM, III0 Ha TEIMEPIMIHIM Yac 3a0e3NedyeHHs] BIAMOBOCTIMKOCTI Ta
oesneku y TenekomyHikamiiiHux mepexax (TKM) € ogHuM 3 HalBaXXJIMBIIIAX
3aBgaHb. lle TOSICHIOETBCA  3pPOCTAIOUOI0  TE€TEPOrEHHICTIO, 3OUIBIICHHSIM
CKJIQJHOCTI Ta MAacIITa0lB MEpPEeXKHOI1 1H(PacCTPyKTypH, MOCTIHHUM 3pOCTaHHSIM
KUIBKOCT1 KiOepaTak Ta BTOPTHEHb, CTPIMKUM 30LIbIICHHSIM 00CsriB Tpadiky 3a
paxyHOK  BEJIMYE3HOrO0  TIOMHUTY Ha  IHTEPHET-pecypcH,  Oe3nepepBHUM
MIJBUIIEHHSM BHMOT JI0 SIKOCTI OOCIYrOBYBaHHS, a 4acoOM 1 BUKOPHCTAHHIM
3actapijoro  obnamHaHHs ~ 0e3  BIAMOBIAHOTO  OHOBJIEHHS  MPOTPAMHOTO
3a0€3MeueHHs] TOI[0. Y 3B'SI3KY 3 UM JI0 TEJIEKOMYHIKAIIMHUX MEPEX MOCTINHO
3pOCTalOTh BUMOTH IOJO0 3a0€3MEUeHHs 3aJaHOTO PIiBHS BIJIMOBOCTIHKOCTI Ta
MepexHoi Oe3neku. TakuMm 4YMHOM, BIJAMOBIIHO O BUMOT ChOTOJICHHS, BUHUKAE
aKTyaJlbHa HAYKOBO-NPMKJIAJHA 3ajJa4da, 1[0 IOJsArae B ONTHMI3allli MPOIeCiB
BIJIMOBOCTIMKOI Ta O€3MeYHO0i MapIIpyTU3allii 3a NUISIXaMH, K1 HE IEPETUHAIOTHCS,
B TENEKOMYHIKAI[IMHUX MEpekKax IMUIAXOM pPO3POOKH, BIOCKOHAJIEHHS Ta
OCIIHKEHHS BIAMOBIIHUX MATEMATUUYHNUX MOJIEIIEH.

3arajibHa XapaKTepUCTUKA QMCePTALIHOI po00oTH

JlucepTallisi CKIAAa€ThCA 3 IT'SITH PO3JAUIIB, B SIKMX JOCUTh MOBHO Ta Ha
BUCOKOMY HayKOBO-T€XHIYHOMY PIBHI BHKJIaJ€HO OTPUMaHi HAyKOBI pe3yJbTaTH.
CtpykTypa naucepTaimiiiHoi poOOTHM JOriyHAa Ta TOCHIJOBHA. AKTyaJabHICTh
aucepTarnii 100pe OoOTpyHTOBaHA Ta TIOBHICTIO BIANOBiAae mpoOIeMaTuili
Cy4aCHOTO CTaHy JOCII/DKeHb B o00iacTi 3a0e3medeHHs BiJAMOBOCTIMKOCTI Ta
MEPEKHOI OE3MEKU B TEICKOMYHIKAIIMHUX MEPEKax.

Y mnepmomy po3auii 3100yBaukor0 MpPEACTABICHO OCHOBHI TEHJEHIIIT
PO3BUTKY TENEKOMYHIKAIIHHUX MEpPEeXK, 3[I1IHCHEHO OrJIsij] MePCIEeKTUBHUX PIillIeHb



y chepi  BiamoBocTidikoi, Oe3meuynoi Ta QoS  mapmpyTu3amii B
TEJICKOMYHIKAIIMHNX Mepexax 13 MOJAIBIINM aHaJi30M METOJIB Ta MEXaHi3MiB
BIIMOBOCTIHKOI Ta 6€3MeuHO0l MapIIpyTHU3alliil B TENEKOMYHIKAIIHHIX Mepexax, a
TaKOX 3aco0iB MapIipyTu3arlii, ska 3a0e3ledye pO3paxyHOK IIIAXIB, IO HE
MEePEeTUHAIOTLCS. Y TEpIIOMYy pO3AUTT TakoK cGOopMOBaHO IJII Ta 3ajadi
aucepTaimiitHoro  gociaiymkeHHs.  [lokazaHo, 10  BaXJIUMBUM  HaNpsSMKOM
BJIOCKOHAJICHHSI MOJIeJIel Ta METO/I1B MapIIpyTH3allii € BUKOPUCTAHHS IIJISAX1B, K1
HE TMEPETUHAIOTHCS, IO JO03BOJISIE BBECTH, a B NOAANbIIOMY €(GEKTHBHO Ta
ONTUMAJIbHO BHUKOPUCTATH HAAJHUIIKOBICTH MEPEXKHOTO Pecypcy il CHCTEMHOTO
niaBUIEHHS piBHA QO0S, BIIMOBOCTIHKOCTI Ta MEPEKHOI OE3IEKH.

Y apyromy po3aiii  po3po0JIeHO CUCTEMY MaTEeMaTHUYHUX MOJeNIeH
MapHIpyTH3allii, siKi 3a0e3MeYy0Th PO3PAXyHOK IUISIXIB, 1110 HE MEPETUHAIOTHCS, 13
3a0€3MEUYCHHSIM TOKpAlIEHHST PIBHS  SKOCTI OOCIyroByBaHHsI. Y  Mexkax
3alpPONOHOBAHUX MaTeMaTUYHMX MOJIENei 3a/aul po3paxyHKy MUISXIiB, M0 HE
NEepPeTUHAIOThCA, TMOJaHi B  ONTUMI3alidHIA  ¢opmi. [  po3B’s3aHHs
c(hOopMyJILOBAHUX y PO3JUIT ONTHUMI3alIMHUX 3a7a4 BUKOPUCTOBYBAIUCH METOU
LIJIOYMCETBHOrO Ta 3MIMIAHOTO I[IJIOYUCENBHOTO JIHIMHOTO MporpaMmyBaHHS, SKi
3aknazneHi B Optimization Toolbox cepenosuiia MATLAB.

VY TperboMy po3aiji cucTeMa MaTeMaTHYHUX MOJIENEeH MapIipyTU3allii, sKi
320€3IeuyI0Th PO3PAaXyHOK IIISAXiB, IO HE MEPETHHAIOTHCS, 13 3a0€3MCUCHHSIM
MOKPAIICHHS PIBHS AKOCTI OOCIYyrOBYBaHHS, IO 3alpOIOHOBAaHI Yy pO3AUI 2,
OTPUMYIOTh CBIM TOMAJBIIUN PO3BUTOK 3 METOIO opraizailii OesmneuHoi QoS-
MapLIpyTU3aLlii 3a MIIAXaMU, SKi He MepeTHHAIOTLCA. 1XHiif pO3BHTOK 3/iiCHEHO Yy
HalpsIMKY TMIJBHUILEHHS SK pIBHSA $KOCTI OOCIYroBYBaHHS, TaK 1 MEPEXHOI
Oe3neku. Y Mexax 3alpoloHOBAHMX MaTEeMaTUYHHMX MOJEINIEH 3a/1adul pPO3paxyHKy
IUIAXIB, 110 HE IEPETUHAIOTHCS, MPEACTABIEH] B ONTUMI3aLiiHIN popMi. 3anexHo
BiJl popMU OOpPaHOTO KPUTEPIIO ONTHUMAIBHOCTI Ta BBEJEHOI CUCTEMHU OOMEKEHb
Ha MapIIpyTHI 3MIHHI Y pe3yJbTaTi pO3paxyHKiB BU3HAUAJIaCh MHOKMHA TIUIAXIB 13
MaKCHMaJIbHOIO a00 Hamepex 3alaHOK0  KIJIBKICTIO, BUKOPHUCTAHHS  SIKOi
OpIEHTOBAaHE Ha TMOKpaleHHs1 Noka3HukiB edekTtuBHOCTI TKM: mnpomyckHol
3JIaTHOCTI Ta UMOBIPHOCTI KOMITPOMETAIIi1 TaKeTiB (IOBIIOMJICHD).

PimienHa mogo opraxizamii Oe3nedHoi MapipyTu3aiii KoH]iAeHIIHHIX
nmanux y TKM TpyHTYIOTbCS Ha BpaxyBaHHI TaKWX BaKIMBHX TOKa3HUKIB
MEpEeXXHOI 0€3MeKH, sIK IMOBIPHICTh KOMITPOMETAIIi1 KaHATy, MapIIpyTy Ta IUISAXIB,
0 HE TEPEeTUHAIOTHCSA. YCKIQJHCHHS MAaTeMAaTHYHUX MOJenel Oe3meuHol
MapHipyTH3allii, OB’ s3aHe 3 CYMICHUM OIMUCOM TMPOIIECIB 3a0e3MeUeHHs SKOCTI
oOCITyrOByBaHHSI Ta MEPEKHOI O€3MeKu, He MPHU3BEIO0 10 BTpATH JIIHIHHOTO
XapakTepy BHUpa3iB, Kl 10 HUX BXoAwiu. Lle y KiHIIEBOMY BHUITQJKy TPaIUIIHHO



MO3UTHUBHO BIUIMBAJIO HA OOYMCIIOBAIBHY CKIIQIHICTh KIHIIEBUX AITOPUTMIYHO-
IPOrpaMHUX Ta MPOTOKOJIBHUX PIIICHb.

Y d4erBepTOMY PpoO31idi  3ampONOHOBAHO  BJOCKOHAJIEHHS 0a30BOi
MaTeMaTHYHOI MOJENI, IO MPEACTaBI€HA B JIPYroMy PO3ALT, MiJ PO3B’sI3aHHS
3a/1a4 BIIMOBOCTIMKOT MapuIpyTH3allii, a caMe IMBHUAKOI IepeMapiIpyTH3aLlii, KOJIH
OJIHOYACHO 3 BHU3HAYEHHSAM OCHOBHOTO MAapHIpyTy OOYHUCIIOETHCS ¥ MHOXKHHA
pe3epBHUX NUIAXiB. [IOTOKM MakeTiB MOYMHAIOTH BUKOPUCTOBYBATH pE3EpPBHI
NUISXA y pa3l BIAMOBHM OCHOBHOTO MapIIpyTy, IO MIJBUILYE ONEPATHUBHICTH
peakiii Mepexi Ha MOXIMBE ii TNEepeBaHTaXeHHs, 3001 B MporpaMHOMYy Ta
amapatHoMy 3a0e3MeYeHHI KOMYTAI[IfHOTO Ta CepBEepHOro  oOJagHaHHS.
3anponoHoBaHe B LIbOMY MiAPO3JLIL pillIeHHS OyJie OpIEHTOBAHE Ha peaii3alliio
CXEM 3aXHUCTY LUIIXY 7.1 Ta IpOIMyCKHOI 31aTHOCTI MEpEXi, TOOTO OJJUH OCHOBHUIA
Ta 7N PE3EPBHUX LUISXIB HE MAOTh MNEPETUHATUCS 3a TPAH3UTHUMHU BY3JIaAMHU
(MapipyTH3aTOpaMu), a BIAMOBIAHO 1 3a KaHayiamu 3B’ 513Ky TKM.

Y m’satomMy po3aiii  3anpornoHOBaHO CHUCTEMY PEKOMEHJAlliil 11040
IPAaKTUYHOTO BUKOPUCTAaHHS  3alpONOHOBAaHMUX Yy poOOTI  pillleHb IS
BIJIMOBOCTIMKOI Ta O€3MeyHOi MapuipyTH3alli B TEJIEKOMYHIKAI[IHHUX Mepexkax.
PexomMeHnparii JOMOBHEHI MpPHUKIIAJaMH aBTOMAaTHU30BaHOTO 300py Ta 0OpoOKHU
iHdopmarii mpo craH MepexHoi Oesneku enemeHTiB TKM 3a momomororo
PO3p00JICHOTO IS IOTO MporpaMHoro 3ade3nedeHHs. [Ipencrapneni gparMeHTH
kony y cepenouiiii MATLAB Tta Ha MoBi Python, sxuii MO)xe BUKOHYBaTUCH JIJIsI
pPO3paxyHKy IIyKaHUX MapIIpyTiB Ha KOHTPOJIEpi (cepBepl) Mepexi.

BucHOBKM nucepTamiiHoi poOOTH MIJKPECIIOITh HAyKOBY HOBU3HY Ta
MPaKTUYHY LIHHICTh TPOBEICHUX AOCHIKEHb. AHa3 myOmikamii, anpodamii ta
aKTIB BIPOBA/UKEHHS CBIAYUTH MPO MOBHOTY BUKIAAY B JAMCEpPTaLIiHIN PoOOTI
OTPUMAaHHUX HAYKOBHX PE3yJIbTATiB.

HaykoBa HOBHM3HA pe3yJIbTaTiB, OTPUMAHMX B AUcepTAliifHiil poOoTi
B pamkax aucepramiitnoi po6otu Enp Xax Cneiiman batyn ["ani otpumani
HACTYMH1 HOB1 HAYKOB1 pe3yJIbTaTH:

— BJIOCKOHAJICHO MaTeMaTU4H1 Mozenl QoS-mapmpyTuzarii B
TEJICKOMYHIKaIIiHIN Mepexki 3a IUISIXaMH, 1110 He TIepeTHHaThcsA. HaykoBa
HOBH3HA TEPIIOT MAaTeMaTUYHOI MOJEJI TMOJSATaE y BBEJACHHI HOBUX yMOB
OaJlaHCyBaHHSI TPOIMYCKHOI 3MaTHOCTI MapUIPyTiB Ta BUKOPUCTaHHI
OHOBJICHOTO KPUTEPIisi ONTUMATHHOCTI MAPIIPYTHUX PIIICHb, IO JTO3BOJIUIIO
3a0€3MeUnTH y MPOIecl MapUIpyTU3allii MaKCUMI3allilo K KUTBKOCTI, Tak 1
CyMapHOi MPOMYCKHOI 3JaTHOCTI po3paxoBaHuX NUIAxiB. HaykoBa HOBU3HA
JPYroi MaTeMaTUYHOT MOJIEJ1 TOJISTaE y BBEICHHI HOBUX OUTIHIMHUX YMOB
3a0€3MeUeHHs] TapaHTOBAHOI CyMapHOi MPOITYCKHOI 34aTHOCTI MaplIpyTiB,



10 JaJI0 3MOT'Y PO3paxyBaTu LUIAXH, SIKI MAalOTh MPOIYCKHY 3/1aTHICTh, HE
HUKYY 32 BCTAHOBJICHUH MOPIT (BUMOTH).

— OTpUMaJM MOAAJIBUIMI PO3BUTOK MaTeMaTHuHlI Mojenl Oe3meuHoi QoS-
MapuIpyTu3alli 3a OUIIXaMu, $KI He [epeTHHaroThcs. HoBuzHa
3alpONIOHOBAHMX MOJIENEH MOJsIrae y BHUKOPUCTAHHI KOMIUIEKCHOIO
KPUTEPIIO  ONTUMAJIBHOCTI MapHIPyTHHUX pillIeHb, KU TOpyd 3
MOKa3HWKAaMH TIPOMYCKHOI 3JaTHOCTI BpPAaxoOBYy€ IMapamMeTpud MEPEKHOI
Oe3nmeky KaHaliB 3B’SA3Ky — IMOBIpHOCTI iXHbOI Kommpomerarii. Lle
J03BOJIMJIO 3a0€3MEeUUTH PO3paxyHOK Takoi MHOXUHHM nuiaxiB y TKM, ski,
HO-Teplle, HE NEPETHHAINCH; NO-IpyTe, iXHs KUIbKICTh OyJla MaKCUMaIbHO
MOJKJIMBOIO; TIO-TPET€, IXHS CyMapHa IPOINyCKHA 3JaTHICTH Oyna abo
MaKkCUMaJbHO MOXIIMBOIO, ab00 HE HIKYE 3aJaHOi; IO-YETBEPTE,
UMOBIPHICTH KOMITPOMETAIIIT IIUX NUISIXiB Oyjia MiHIMaJIbHOIO.

— YJOCKOHAQJIEHO MOJEJNb MIBUJKOI MepeMapiipyTH3alii 3 NIATPUMKOI CXEM
3aXUCTy HUIAXY 7:1 Ta MPOMYyCKHOI 3JaTHOCTI MEpEeXl, aJanTOBaHMUX IIiJ
OJIHOLIUIAXOBY Ta OaraTonuisixoBy cTparerii Mapupytusamii. Hosuzna
3aIpOIIOHOBAHOI MOJIEINI NOJISATa€e y BBEJACHHI OHOBJICHUX YMOB 3aXHCTY IIPO
IYCKHOI 3JaTHOCTI MEpEeXi, L0 J03BOJMIIO pEai3yBaTH CXEMY 3aXUCTy
nuiaxy #n:1 6e3 mponmopuiiHOro 301IBIICHHS PO3MIPHOCTI ONTHUMI3AIiiTHOL
3a7aul.

38’5130k AUcepTaLiiiHOI po00TH 3 HAYKOBMMH NPOrPaMaMu, IJIAHAMM Ta
TeMaMu

[IpoOnemaTuka pgucepraiii Ta pe3yJbTaTH JOCTIPKEHHS BiJIIIOBIAIOThH
3MicTy ToiokeHb «CTpaTerii HamioHaJNbHOI Oe3rnekn Ykpainn», «Konmemirii
PO3BUTKY IM(PpoBHX KommeTeHTHOCTeH 10 2025 poxy», peKoMeHAAIlld 1010
«Pedopm y ranmysi i1HGOPMAIIIHO-KOMYHIKAIIHHUX TEXHOJOTIH Ta PO3BUTKY
1H(pOopMaIITHOTO TPOCTOPY YKpaiHW» TOILIO.

Cryninb OOIPYHTOBAHOCTI HAYKOBHX I0JIOKE€Hb, BHCHOBKIB i
pexkoMeHaanii, cGopMyIL0BAHUX Y AUCEPTAaLil, TA iX I0CTOBIipHiCTH

OOrpyHTOBaAHICTh Ta JIOCTOBIPHICTh OTPHUMAHUX HAYKOBUX TIOJIOKCHBD,
BHCHOBKIB Ta PEKOMEHJAIlll 3a0e3mneuyerbcs apryMEHTOBaHHUMH pe3yJbTaTaMu
JIOCIIIJKEHb Ta CIIBCTaBJICHHSM 3 pe3yJIbTaTaMH IMITAI[IfHOTO MOJIEITIOBAHHSI.
JlucepTaHTKOIO MPOBEICHO JETAIbHUM Ta peTeabHui aHami3 115 BUKOpUCTaHUX
JOKEpel HayKOBOi JIITepaTypu, sKI BKJIOYAaOTh B ce0€ JOCHIKEHHS SIK
BITUM3HSHUX, TaK 1 3apyO1KHUX BUYEHUX 3 TEMHU AUCEPTAIIAHOTO JTOCTIIKEHHS.



IIpakTHyHe 3HA4YeHHs1 PpPe3yJabTATIB, OTPUMAHMX B JAUCEpPTAIMHIN
pooori

[IpakTiyHa 3HAYUMICTh PE3yJbTATIB, IO OTpuMaHi B auceptauii Enp Xax
Crneitman baryn Tami, mnomsrae B MOXJIMBOCTI iX BHKOPUCTaHHS B
TEJEeKOMYHIKallIiHUX Mepekax Ha piBHI SDN-koHTposiepiB AJis  YNpaBiHHA
nporiecaMu Mapuipytu3zaimii. KpiM Toro, oTpumaHi HayKOBI Ta NpaKTUYHI
pe3yJbTaTH BUKOPUCTAHO B HaBYAIBHOMY Ipolieci XapKiBChKOr0 HaIllOHAJIBHOTO
YHIBEPCUTETY PaaIOCICKTPOHIKA, a caMe€ Y JICKIIHHOMY Kypcl Ta MPaKTHYHHUX
3aHATTIX 3 gucnuiniiad «Routing in Infocommunications» mpu  migroToBIni
CTYICHTIB crenianbHocTi «TenekomyHikamii Ta pagloTeXHiIKay, Kl MPOBOIATHCS
JUTSL CTYJI€HTIB XapKIBChKOIO HAIIOHAJIBLHOTO YHIBEPCUTETY PallI0€IEKTPOHIKH.

IloBHOTa BHKJIaAy OCHOBHHX Ppe3yJbTATIiB Aucepramii y ¢axoBux
BUIAHHSAX

Hucepramiitna po6ora Enp Xax Crnetiman batyn I'ami  nmocraTHbo
ampoOOBaHa, Marepiaidi JAWCEpTaIlli JONOBINAIIUCH, HAa MIKHAPOJAHUX Ta
BCEYKpaiHChbKUX KOH(epeHUIsx 1 onyOsikoBaHi y 17 HaykoBHX Mpausx, 3 Akux |
MoHorpadid, 1 crarts —y paxoBoMy HAyKOBOMY NEPIOJUYHOMY BUJAHHI, Y TOMY
qucii 4 cTarti 1HACKCYIOThCS HAYKOMETPUUHOI 0a3010 Scopus, 9 Te3-gomnoBiacit —
y 30ipHHKax MaTepialiiB HAayKOBO-TEXHIYHHUX KOH(EpeHiii, 3 skux 7
1HJIEKCYIOThCSI HAYKOMETPUYHOIO 623010 Scopus.

3ayBa:KeHHSI Ta HEAOJIKH 10 JUCEPTaLiL

1. IlinTpMKa BETUKOI KUIBKOCTI MapUIPYTIB Y MEPEXKI — JIOCUTh CKJIaJHE
TEXHOJIOT1YHE 3aBJaHHA. Y poOOTI HEe HaBe[eHI OOIpyHTYBaHHS Ta PEKOMEHJIAIli
o010 OOMEXEHHS Ha MaKCUMaJIbHy KUJIBKICTh 3aJISHUX MapLIpyTiB Yy
TEJCKOMYHIKaIIiHIN MEepexKi.

2. Y poboTi He HaBeNEHO OMHUCY HEOOXIAHOCTI BBEJCHHS oOleparlii
norapudMyBaHHS TIpH (POPMYBaHHI MapHIpyTHOI MeTpuku (3.2) nmus peamizariii
0e3meyHoi MapuIpyTU3allil y TeJIeKOMYHIKalliHIi Mepexi.

3. V w4yerBepTOMY pO3IUJII OCHOBHAa YyBara MpHUCBAYEHA peajizalii Ta
JOCIIIJIKEHHIO CXEMH 3aXHUCTy MapUIPyTy Ta MOro mpoIyckHoi 3aaTHocTi. [Iporte
Mo3a yBarow 3aJUIIWINCh 1HII MEHII CKJIaJHI, aje TaKOoXX BaXXJIUBI CXEMU
JIOKaJBHOTO 3aXHUCTY — PE3EpBYBaHHS By3Ja Ta KaHAIY.

JlucepTariiitHa poOoTa € 3aBepIIEHOI0 HayKOBOKO Mparliero, a ii ohopmMiIeHHS
B LIVIOMY BijnoBigae BctaHoBlieHMM BumoraM MOH VYkpainu.



3araJibHHI BHCHOBOK:

B minomy muceprauis Enp Xaxx Cneiiman batyn I'ani npencrasisie co6oro
3aBeplICHy HAyKOBY IIPAlllO, B SKIH PO3B’A3aHO aKTyalbHY HayKOBO-IIPHK/IAIHY
3ajady MIOAO IOKPALIEHHS NOKa3HWKIB SIKOCTI OOCIyrOBYBaHHS Ta MEpPEKHOL
Oesnexy i3 3abesnevyeHHsAM BiIMOBOCTIHKOCTI TenekoMyHikauiiiHoi Mepexi mpw
peanizailii cxeM 3aXHCTy (pe3epByBaHHS) eJleMEHTIB Mepexi y BHIAIKy ix
AMOBIPHUX ONMHUYHMX 200 MHOXHMHHHX BiAMOB. 3a cBocio GopMoio, 06’eMoM Ta
3MICTOM, piBHEM HayKOBOi HOBM3HH Ta [PAKTHYHOI 3HAYMMOCTI OTPHMAHHX
pesynpTariB auceprauis Bianosimae Bumoram Ilocranmosnm Kabinery MinicTpis
Ykpaiau Ne 44 Bin 12.01.2022 «IIpo 3atBepikeHHs LlopsiiKy IIpHUCYKEHHS
cTynens mokropa ¢inocodii Ta ckacyBaHHS pillleHHs pa30oBOi cleliajsizoBaHol
BYCHOI palu 3aKiajy BHINOI OCBITH, HAayKOBOI YCTAQHOBH MPO MPHCYIKEHHS
CTyIeHs 1oKTopa (imocodiin.

3aramom 3100yBauka Enp Xax Cueliman Batyn Tagi 3a piBHeM cBoei
MIATOTOBKM Ta KBamiikamii 3aciayroBye NpUCYUKEHHS HAyKOBOTO CTYIICHS
HoKTopa (utocodii 3a crienianpHicTio 172 — TenekomyHikalii Ta pagioTexHika.

OdiuiitHuii OIIOHEHT:

JOLIEHT Kaeapu TeleKoMyHiKalii

Hag9asibHO-HayKOBOTO

[HCTUTYTY TemekoMyHiKaLlii,

pajlioeNeKTPOHIKH Ta eJIeKTPOHHOI TeXHIKH

Hanionanenoro yHiBepcutery

«JIpBIBCBHKA ITOJIITEXHIKA,

JIOKTOP TEXHIYHHUX HAYK, JIOLEHT j Muxkona BEILJIEA

Buenuit cexperap

Q,\"M i

: “Nbggy ¥ o
WE’T Igcé,q

HanionaneHoro yHisepy
«JIpBIBCBKA MO TEXHIf

K.T.H., JOLEHT

Poman BPUJIMHCHKUNA



