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1. MeTon010TiUHI OCHOBHU YIIPaBJliHHA (PYHKLIOHAJIBHO CTiMKOIO IeTePOreHHOI0 TEIEKOMYHIKaliiHOI0 MEPEXEIO 3i

3MiHHOIO CTPYKTYPOIO B YMOBAX BIIUBY [eCTabii3yl0unx YNHHUKIB

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

Pedepar:

1. B po6ori Briepiie ofepKaHO METOLOJIOTIUHI OCHOBHU YIIPaBJIiHHS (PYHKIIOHATIBHO CTilIKOIO F€TEPOTr€HHOI0
TEJIEKOMYHIKaLiTHOIO MEPEXKEIO 3i 3MIHHOIO CTPYKTYPOIO B YMOBAX BIVIUBY A€CTabii3yl04MX YNHHUKIB HA OCHOBI
yIIOCKOHAJIEHOTO iHTEJIEKTYaJIbHOTO Ta OOYMCIIIOBAJILHOTO 6JI0KY Mepexi. Lle 103Bosie e(EeKTUBHO yIPaBIISTH
reTepOreHHOIO TeJIEKOMYHIKalliHO MepesKelo IIPU 30ibIIeHHI KiJIbKOCTI pO3yMHUX IPUCTPOIB B Hill Ta
BYMHUKHEHHI [I03aIUTAaTHUX CUTYyaliil. Po3po6yieHa KOHLEeNLis NiIBUILIEHHSI CyMiCHOCTI O6J1alHaHHS T€TePOreHHO]
TeJIeKOMYHIKaliliHOI MepeXxi, 110 MifaeThCs BIUIMBY [eCTabili3ylounx YMHHUKIB, HAyKOBA HOBU3HA SIKOI [10JISra€ B
TOMY, 110 BOHA I'PYHTYETHCS HA OCHOBI JOCJIiJKEHHS CYyMiCHOCTi 06J1afHaHH, 1110, B CBOIO Yepry, 00yMOBJIIOE
yIPaBJliHHS peKoHirypauielo 3 ypaxyBaHHSIM YaCTOTHO-4aCOBUX [1IOKA3HUKIB, (Pi3MYHOI MIPUPOAU Ta CEPEOBUIIA
NOUMPEHHS [eCTabili3ylounX YNHHUKIB. 3allpONIOHOBaHA KOHLEILis 03BOIUTD 30i/IbIIUTU KiJIbKiCTh KOPUCTYBAiB

Mepexelo 6e3 ii mepeBanTaxkeHHs. PO3p06sI€HO aIrOPUTM MTOGYZ0BY KOPOTKO- Ta CEPEIHbOCTPOKOBUX ITPOTHO3IB



MOXJIMBUX 300iB B MEPEXKi Ha OCHOBI YJOCKOHAJIEHOTO METOAY MAIIMHHOIO HaBYaHHsL. [lj1s1 peanisalii anropurmy
OyILyeTbCsl MOJIEJIb [TONIaPHO-EKCIIOHEHIIiaIbHOr0 MapKiBChKOTO BUIIQJKOBOTO 110714, SIKa BiloOpaXkae CTPYKTYpY
MapkoBa [171s1 pisHUX 3MiHHUX Ta BKJII0Ya€ B cebe Pi3Hi po3ofinu. 3aBAsKY BUKOPUCTaHHIO 3alIPOTIOHOBAHUX B
pOO6OTi MBUIKUX BiIHOBJIEHb, IPOLIEC PO3B’sI3yBaHHSI IPUCKOPIOETHCS], @ METO/, MHOXKHUKIB 3MIHHOTO HAlPSIMKY
cTae 6inbin MacmTaboBaHUM y MOPIBHSIHHI 3 iHIMMMEU MeTogamu. Po3pobiieHa MeToauKa el eHTpasi3oBaHOro
VIPaBJliHHS [€TEPOTeHHOIO TeJIEKOMYHIKAlliIHOI0 Mepeskelo Ha OCHOBI BUKOPUCTaHHS iHTeJIEKTYaJIbHOTO GJIOKY, 110
0a3yeTbCs Ha MAalIMHHOMY HaBYaHHI Ta TEXHOJIOTI 6/10KY€eiiHy. 3alIPOIIOHOBAHA METOJMKA J03BOJIsIE 3MEHIINTHU
KiZIbKIiCTb CJTy>k60BOi iHpopMallii B Mepexi, TUM CaMUM 3a6€e3Me4rBIIY 3MEHIIEHHS] HABAHTAXXEHHSI MePexXi Ta
3abe3nevyuBiy epeKTUBHE pearyBaHHs Ha BUHUKHEHHS [103alUTaTHUX CUTYaliil. 3arpornoHoBana iHpopmaniitna
TEXHOJIOTis IIBUJIKOTO pearyBaHHs Ta NPOTUAii BIJIUBY AecTabinidyiounx ¢pakTopiB. B 0CHOBI TexHOOTrIi 3aKk1afeHo
[OETANHUM 36ip BiZOMOCTEH 1010 NPOSBIB BIJIMBY O3AMITATHUX Ta HAA3BAYANHUX CUTYallill HA anlapaTHi pecypcu
TeJIeKOMYHIKaliiiHOI MepeXi Ta po3po0OKa BifIOBiIHUX IIPOTUAiYM HA OCHOBI iX aHami3y. Lle 103BOINTh HiITPUMYyBATU
dyHKIiOHABbHY CTIMKICTh MEpEeXi Ta BMEHIIUTU Yac Ha BiJHOBJIEHHS POOOTH MepeXi IIPU HEMITaTHUX CATYallisX.
3anpornoHOBaHa TEXHOJIOTIs 6a3yeThCs HAa KOHLEILii CaMOHaBYaHHSI 3 OIIOPOIO Ha IIOCTiMiHE OHOBJIEHHS! 6a3U JaHUX.
3anponoHoBaHa B po6oTi iH(popMaliiiHa TeXHOJIOTis 03BOJIsiEe aBTOMATU3YBAaTH BECH [IPOLIEC aHAJI3y, iCTOTHO

HiABUIWTY TOYHICTH i 3HU3UTHU YacC BCbOTO LIUKJIY aHAMi3y JaHUX [Jis 3a6e3e4eHHs [BUIKOrO 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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