O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHIH HOMeP: 0414U004050
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 25-09-2014

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. BoponiaeBa AHHa OsnexkcaHgpiBHA

2. Voropaeva Anna Aleksandrovna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIn¢dp HayKoBOi cneniaJabHOCTI: 05.12.02

Ha3Ba HayKoBOIi CIeniaIbHOCTI: TeneKOMyHiKaliiiHi CCTEMU Ta MEpeXi

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHCTy: 05-09-2014

CreniaJbHICTh 32 OCBITOIO: 8.092401

Micne pOﬁOTPl 3,qo6yBaqa: Jep>kaBHUI BUIIUI HaBYaJIbHUM 3aKiaj "JJOHepbKU HAl[iOHAJIbHUY TEXHIUHUN

yHiBepcuTeT"

Kopg 3a €IPIIOY: 02070826

Micue3Haxoa KeHHS: . [llu6ankosa, 2, M. [ToKpOBCBK, JloHelbKa 061., 85300

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BY€HOI pagH (pa30Boi Creliaai30BaHOi BYEHOI paju). [164.820.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0COO0MH: Jlep>kaBHMY BUIIUI HaBYaJIbHUM 3aKJaf, "[JOHEebKU

HalliOHAJIbHUY TEXHIYHUH yHiBepcuTeT"

Kopg, 3a €IPIIOY: 02070826

Micue3Haxoa>KeHHS: . [1In6aHKoBa, 2, M. [ToxpoBcek, JJoHelbka 061., 85300
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 49.43.29

Tema gucepranii:
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2. New generation wireless telecommunications networks optimal control methods

Pedepar:

1. O6'eKT mocaigpKeHHs - IpoLecy PYHKLiIOHYBaHHS 6€3POBOJOBUX TEJIEKOMYHIKALIHUX MEPEX HOBOTO
IIOKOJIiHHS. MeTa NOCiI)KEHHS - YJOCKOHAJIEHHS NIPOLECY YIIPaBJliHHA 6€3IIPOBOJOBOI0 TEJIEKOMYHIKALIIHOIO
MEPE’KEeI0 Ha OCHOBI 3aCTOCYBaHHS METOJiB ONITUMAaJILHOTO YIIPaBJiHHA. MeTOnU JOCTiIP)KEHHS -~ METOIU
IIOCJIiIKEHHS onepaliil A5 pillleHHs 3a/1a4i ONTUMI3allil, MeTOIU ifeMIIOTEHTHUX aare6p [Jisl MpefCTaBIeHHS
6€3MpOBO/IOBOI TE€JIEKOMYHIKalifHOI MEpEeXi SIK AUCKPETHO-0€3[1epepPBHOi CUCTEMU, METOIU MAaTEMATUYHOTO
MOJIEIIOBaHHS [1J151 OCJIiIKeHHSI MOJieJli 6€3MPOBOIOBOI TEJIEKOMYHIKAIiTHOJIi Mepe>Ki HOBOTO MTOKOJIiHHSL.
HaykoBa HOBU3HAa:1.Y1OCKOHAIEHO METO]], BUBHAYEHHS KEPOBAHOCTI CTaHy AMCKPETHO-0e3lepepBHOi CUCTEMH,
SIKUH, Ha BiAMiHY Bif| BiIOMUX, JO3BOJISIE 32 pPaxyHOK iHpopmalii npo cran Mmepexi LTE nuisixom 3HaX0opKeHHS
IIOCJIiIOBHOCTI KEPYIOUMX BIIMBIB BU3HAUUTY KEPOBaHICTb CTaHy Mepexi. 2.Bnepiue po3pobseHa 4BOCTOPOHHS
LisIboBa (PYHKILis1 KOPUCHOCTI 6€31POBOIOBOI T€IEKOMYHIKALiITHOI MEPEXI, SIKa BPAXOBY€ CIIiBBiIHOIEHHS CEAHCIB

IYIIJIEKCHOTO PEeKMMY OOMIiHY JJAaHMMU Ta [O3BOJISE 3iFICHUTHU ONTUMAJIbHUI I1ePEPO3IIO/is PEeCypCiB MepesKi.



3.Bnepiie po3pobieHo MeTOos, yIIpaBJliHHS pecypcamu 6e31mpoBOI0BOi TeJleKOMYHIKaLiliHOi Mepeski HOBOTro
IIOKOJIiHHS, KOTPUH, Ha BiIMiHY Bif] BiTOMUX, 6a3y€ThCs HAa 3aIIPOIIOHOBaHIN ABOCTOPOHHIN QYHKIii KOPUCHOCTI
Mepexi, BpaxOBye BapTiCTh BUKOPUCTAaHHS PeCypCiB i 3abe3lieuye ONTUMAJIbHUN PEXUM poOOTH Mepexki. 4.Bnepiue
PO3p06JIEHO METO, PEryJII0BaHHS IIBUIKOCTI I€peadi, SK1i, Ha BiAMiHY Bif] BiIOMHUX, BDAXOBY€E 3a[J0BOJIEHICTb
aboOHEHTa MOCIYrolo, 0 IOMYy HAJA€ThCS, TA MiBUIIY€e €(PEKTUBHICTb PO3NOLiNy pecypciB. [IpakTuyHi pe3ynbraTi:
1.Po3pobiieHa CTPYKTypa CUCTEMU YIIPAaBJIiHHS, KOTPa Ha OCHOBI 3aIIPOIIOHOBAHNX METO/IiB OIITUMAaJIbHOI'O
yIpaBJliHHA NifgBuinye e(peKTUBHICTh (QYHKIIOHYBaHHS 6€3IIPOBOOBO] TEJIEKOMYHIKaliliHOI Mepeki HOBOTrO
MOKOJTiHHSA Bifl 8 % 10 21 % njis pisHUX TUIB cepBiciB. 2.Po3po6eHo MporpaMHO-anapaTHUN KOMILJIEKC
BM3HAYEHHS KEPOBAHOCTI CTaHy IMCKPETHO-6e3epepBHOI CUCTEMH Ta PO3PaxXyHKY ONTUMAJIbHOI KiJTbKOCT]
pecypcHux 6J10KiB 6a30B0i cTaH1ii 6€31POBOJ0BOI Mepeski HOBOrO IIOKOJIiHHS [IpY 3MiHi cTaHy cuctemu. 3. Okpemi
Pe3yJIbTaTU JOCIiIKEHHS IPUMHATI 0 BIPOBAIKEHHS NIpu nepexofi no crannaprtis 4G [IpAT «MTC-Ykpaina» (akr
BIpoBagpKeHHs Bin 13.03.2014 p.).

2. Research object is next generation wireless telecommunications networks processes functioning. Research
purpose is wireless telecommunications network control improving based on optimal control methods. Research
methods are the methods of operations research to solve optimization problems, methods of idempotent algebra
to represent a new generationwireless telecommunications network as a discrete-continuous system,
mathematical modeling methods for the researching a new generation wireless telecommunication network
model. Scientific novelty: 1. Improved method determining the controllability state of discrete-continuous system,
which is in contrast to the well-known, allows on information about the state of the LTE system by determining
the sequence of control actions to determine the controllability of the system. 3. First developed dual objective
utility function for wireless telecommunication network, which takes into account the ratio of duplex data
exchange sessions and allows optimal reallocation of network resources. 3. First developed a method of resource
management new generation wireless telecommunication network, which, in contrast to the known, based on the
proposed dual network utility function takes into account the cost of use of resources and ensure optimal network
mode. 4. First developed a control the speed of transmission method, which, in contrast to the well-known, takes
into account the satisfaction of the subscriber service and increases the efficiency of resource allocation. Practical
results: 1. The structure of the control system, which is based on the proposed optimal control methods improves
the performance of new generation wireless telecommunication network of 8% to 21% for different types of
services. 2. Developed software definitions handling state discrete-continuous system and the calculation of the
optimal number of resource blocks wireless base station network of new generation when changing the state of
the system. 3. Some results of a study made for the introduction of the transition to 4G standards MTS-Ukraine
(active implementation of 13.03.2014).
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