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1. MeToznooriuHi OCHOBYU YIpaBiliHHS (PYHKLIOHATBHO CTiIKOIO F€TEePOr€HHOIO T€JIEKOMYHIKALiIITHOI MEPEXKEIO 3i

3MiHHOIO CTPYKTYPOIO B YMOBAaX BIJIUBY [1€CTabisi3yl0unX YNHHUKIB

2. Methodological basics of functionally stable heterogeneous telecommunication network management with
variable structure in the conditions of destabilizing factors influence

Pedepar:

1. B po6oTi Briepie ofep>kaHo METOJ0JIOTiYHI OCHOBU yIIPaBJiHHS (PYHKIIOHATBHO CTIKOIO F€TEPOr€HHOI0
TeJIeKOMYHiIKaliliHOI0 MepeXXelo 3i 3MiHHOIO CTPYKTYPOIO B yMOBaX BIJIUBY [1€CTabisi3yl0unX YNHHUKIB Ha OCHOBI
YIOCKOHAJIEHOTO iHTEJIEKTyaJIbHOTO Ta 00YMCIIIOBAJIbBHOTO 0JIOKY Mepexi. Lle 1o3BoJiste e(eKTUBHO yIIPABIISITU
reTepOreHHOI0 TeJIEKOMYHIKaliIHOI0 MepesKelo NpH 30ibIIeHH] KiIbKOCTi pO3yMHUX ITPUCTPOIB B Hiil Ta
BMHUKHEHHI [103aIUTAaTHUX cUTYyaliil. Po3pobyieHa KOHLEIIisl MifBUIIeHHS] CyMiCHOCTI 06J1aiHaHHS TeTepOreHHO]
TeJIeKOMYHiKaliliHOI MepeXxi, 110 MiflaeThCsl BIUIMBY [€CTabili3ylounx YMHHUKIB, HAyKOBA HOBU3HA SIKOI [10JISITa€ B

TOMY, IO BOHA I'PYHTYETbCS HA OCHOBI JOCJIIIKEHHS CYMiCHOCTI 06J1afHaHH, 110, B CBOIO Yepry, 00yMOBJIIOE



VIPaBJliHHS peKOHIrypaui€elo 3 ypaxyBaHHSIM YaCTOTHO-4aCOBUX [TIOKA3HUKIB, (Pi3MYHOI MIPUPOAU Ta CEPElOBUIIA
[OIIMPEeHHS 1eCTabiNi3ylourx YMHHIYKIB. 3alIpOIIOHOBaHA KOHLIEIIisl JO3BOJIUTD 301/IbIINTHY KiJIbKiCTh KOPUCTYBAUiB
Mepexelo 6e3 ii nepeBaHTa)keHHs. PO3p06s1eHO aNropyuTm o6y 10BUM KOPOTKO- Ta CEPEIHBOCTPOKOBUX IIPOTHO3iB
MOXJIMBUX 300iB B MEPEXi Ha OCHOBI YJIOCKOHAJIEHOTO METOAY MAIIMHHOIO HaBYaHHsL. [lj1s1 peasnisalii anropurmy
OyIyeTbCsl MOJEJIb [TI0IIaPHO-EKCIIOHEHI[ia/IbBHOTO MapKiBChbKOTO BUIAIKOBOTO MOJIS, SIKa BioOpakae CTPYKTYpy
MapkoBa 11711 pisHUX 3MiHHUX Ta BKJII0YA€ B cebe Pi3Hi po3Mofinu. 3aBAsiKY BUKOPHUCTAaHHIO 3aIIPOTIOHOBAHUX B
POOOTi MIBUIIKUX BiJHOBJIEHb, [IPOLIEC PO3B’s13YBAaHHS [IPUCKOPIOETHCS, @ METO, MHOXKHUKIB 3MiHHOT'O HaIIPSIMKY
cTae 6inbl MacTabOBaHUM Y IOPiBHSAHHI 3 iHIIMMU MeTogaMu. Po3po6sieHa METOIMKA JelleHTPasli30BaHOTO
VIPaBJIiHHS [€TEPOTeHHOI0 TEJIEKOMYHIKAIiTHOI0 Mepeskelo Ha OCHOBI BUKOPUCTaHHS iHTEJIEKTYaJIbHOTO GJIOKY, L0
6a3yeTbCs Ha MAaIIMHHOMY HaBYaHHi Ta TEXHOJIOTI] 6J10KY€eliHy. 3aITPOIIOHOBAHA METO/IMKA JO3BOJISI€ 3MEHIIUTH
KiJIBKICTb CJIy>K00BOi iH(popMallii B Mepesxi, TUM caMUAM 3a0€31€4YMBIIY 3MEHIICHHS] HABaHTAXKEHHSI MEPEeXi Ta
3a6e3neynBinn e(pEeKTUBHE PearyBaHHs Ha BUHUKHEHHS N103alITaTHUX CUTYyaliil. 3aniporoHoBaHa iHpopmaliiiiHa
TEXHOJIOTis IIBUJIKOTO pearyBaHHs Ta NPOTUAii BIIMBY AecTabinizyiounx ¢pakTopiB. B ocHOBI TexHOs0rii 3aKk1aneHo
IoeTanHUM 36ip BiZOMOCTEHN 11010 NPOSIBIB BILJIMBY NIO3AITAaTHUX Ta HAA3BAYANHUX CUTYallill Ha anapaTHi pecypcu
TeJIEKOMYHiIKalilfHOI MepeXi Ta po3po0Ka Bif[IOBiIHNX IPOTUAiN HA OCHOBI iX aHami3y. Lle MO3BOJINTD NiITPUMYyBATU
dyHKIIOHAIBHY CTIMKICTh MEpeXi Ta BMEHIIUTU Yac Ha BifHOBJIEHHS POOOTH MepexXi ITPU HEIMTATHUX CUTYallisX.
3anpornoHoBaHa TEXHOJIOTIs 6a3yeThCs Ha KOHLEILii cCaMOHaBYaHHSI 3 OIIOPOIO Ha IOCTiliHE OHOBJIEHHS! 623U JaHUX.
3anponoHoBaHa B po6oTi iHpopMalliliHa TEXHOJIOTiS T03BOJIsIE aBTOMATU3YyBaTH BECh IIPOLIEC aHAaJli3y, iCTOTHO

HiABUINWTY TOYHICTH i 3HU3UTH YacC BCbOT0O LUKJIIY aHAMI3Y AaHUX [1Jis 3a6e31edeHHs BUIKOTO PearyBaHHsI.

2. The methodological basics of functionally stable heterogeneous telecommunication network management with
variable structure in the conditions of destabilizing factors influence on the basis of the improved intellectual and
computing block of a network have been originally received in the work. This allows to effectively manage a
heterogeneous telecommunications network while increasing the number of smart devices in it and emergencies.
The concept of increasing the compatibility of the heterogeneous telecommunications network equipment,
exposed to destabilizing factors, the scientific novelty of which is that it is based on the study of compatibility of
equipment, which, in turn, determines the reconfiguration management taking into account frequency and time,
physical nature and environment of destabilizing factors have been developed. The proposed concept will increase
the number of network users without overloading it. A construction algorithm for short- and medium-term
forecasts of possible network failures based on an improved method of machine learning has been developed. To
implement the algorithm, a model of a pairwise exponential Markov random field should be constructed; this
reflects the Markov structure for different variables and includes different distributions. By using proposed in the
work fast recoveries, the solution process is accelerated, and the variable multiplier method becomes more
scalable than other methods. A technique of the heterogeneous telecommunication network decentralized
management, based on the use of an intelligent unit, which, in turn, is based on machine learning and blockchain
technology has been developed. The proposed technique allows to reduce the amount of service information in the
network, thereby reducing the network load and providing an effective response to emergencies. The information
technology of fast reaction and the influence of destabilizing factors counteraction have been offered. The
technology is based on the step-by-step collection of information on the effects of the system operations and
emergencies on the hardware resources of the telecommunications network and the development of appropriate
countermeasures based on their analysis. This will maintain the functional stability of the network and reduce the
time to restore the network in emergency situations. The proposed technology is based on the concept of self-
learning, based on constant updating of the database. The information technology, proposed in the work, allows to
reduce the load on the heterogeneous telecommunication network and to reduce the response time to the

occurrence of an emergency situation.
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