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Pedepar:

1. AKTyasbHICTh TEMATUKU AyCepTaLiiHOI pOOOTH BU3HAYAETHCS HASIBHICTIO HA JAHUI Yac IPOTUPIY MiXK BUCOKUMU
BHMMOTaMMU 10 IIOKa3HUKIB HaJlilHOCTi eJIeKTPOHHOI0 KOMYHiKauiiHoro o6aagHaHHs (EKO) i peanbHOIO
€KCIIJIyaTaliliHO0 HATifHICTIO LIbOrO 06J1aiHaHH (Ha IPAKTHLi) Ta MDK 0OMEKEHUMU MO>KJIMBOCTSIMU BiTOMUX
HAyKOBUX pe3yJIbTaTiB i HEOOXITHICTIO CyMICHOTO ypaxyBaHHS OCHOBHUX (DaKTOPiB IIPU OLiHI HamifHOCTI (y Teopii).
Y nucepratii BUpilIEHO HAyKOBE 3aBJIaHHS, SIK€ I10JIAra€e B Y OCKOHAJIEHHI HAyKOBO-METOIUYHOrO arnapary
KOMILJIEKCHOI oLiHKY HaziHocTi EKO Ha ocHOBI gekomMnosulii 3araabHoi Mofesti QyHKLiOHYBaHHS Ha OBi
B33a€MOIIOB'SI3aHi MOZIEJli: pEreHepyIo4oro i MapKiBChbKOro BUIAAKOBUX IIPOLECIB — 3 HACTYIIHUM CUHTE30M

JaCTKOBHUX Pe3yJIbTaTiB, 110 3abe3reydye cymicHe ypaxyBaHHS BiIMOB i 300iB 06s1ajHaHHSI Ta iX HACJiJKiB,



XapaKTePUCTUK YaCOBOI HAJJIMIIKOBOCTI i 0OMeskeHOCTi BuxifiHOI iHdopmarii. OCHOBHUMU HAaYKOBUMU
pe3yJbTaTaMu AUCcepTaLiiiHoi po6oTy, €: 1. YI0CKOHaNeHO MeToJ, i MOZieJsli KOMITJIEKCHOTO OL[iHIOBaHHS HalliHOCTI
dyHKuUioHnyBaHHS 00’ekTiB EKO npu nosHiil BUxigHiil ingopmarnii. HaykoBa HOBM3Ha Ta BiAMiHHICTb Bif, iHIINX
BiZJOMUX METO/IB, I1OJISITA€ B J€KOMIIO3ULi 3aranpHoOi Mogesi PpyHKUioHyBaHHS 06’ekTa EKO 3 KoMb6iHOBaHUM
pe3epBOM uacy Ha JBi B3a€MOIIOB'sI3aHi YaCTKOBI Mojiesli (PyHKIIOHYBaHHS, sKi peaidyloTbcs okpemo. [lepia 3 Hux
— MaTeMaTU4YHa MOJIeJIb PET€HEPYIOYOTrO BUIIAJIKOBOTO MIPOLieCy 3abe3reyye NepeBipKy JOTPUMaHHS 4aCOBOTO
0OME>KEHHS, SIKE 33JA€ThCS [TOIIOBHIOBAHOIO CKJIaI0BOIO . Jlpyra — MaTeMaTUyHa MOJIeJIb MapKiBCbKOTO [IPOLIECy
CIIELIiaJIbHOTO BUAY — N€peBipsie BUKOHAHHS YaCOBOTO OOMEXEHHS, 10 HAKJIAIAE€ThCSI HEIIOTIOBHIOBAHOIO
CKJIaJIOBOIO 3 ypaxyBaHHSM BUOPAHOTO BapiaHTa B3aeMO/Iii CKIaLOBUX i KOMOIHOBAHOTO pe3epBy 4yacy. Peasnizaris
yIOCKOHAJIEHOTO METOJY CIIpollye npouec ¢popmantisallii Ta OTPMMaHHS MaTEMaTUYHUX MOZEJIEN KOMIIJIEKCHOTO
OLIiHIOBaHHS HaJiHOCTI 06’eKTiB EKO 3 ypaxyBaHHSIM CYKYITHOTO BILJIMBY MHOXKWHM (DAKTOPIB, 110 BUBHAYAIOTh
(PYHKLIOHYBaHHSI MEPEXi 3BS13Ky. 2. YIOCKOHAJIEHO METOJUKY i MOJieli OLiHIOBaHHS HagiiHOCTi 06'ekTiB EKO EKM
IIpM aNpiopHill HeBU3HAUYE€HOCTi (O6MesKeHil BuxifHil iHpopmariii). HaykoBa HOBM3HA Ta BiIMiHHICTb Bifi BiloMuXx
niAXoiB, MoJsirae y BUOOPi HOBOro 6a30BOro (PyHKIIOHAIY, SIKUH Bifjo6paXkae BIJIUB BiMOB i 300iB Ha HaAilHICTb
¢dyskuionyBaHHs 06’ekTiB EKO. [To6ynoBa BepxHbOI Ta HUKHbOI IPaHULIb JAHOTO (PYHKIIOHATY 3a6e31edye
MO>KJIMBICTh OTPMMAaHHS HOBUX MaTeMAaTUYHUX MOJieJIel HalliliHOCTi Ta IBOCTOPOHHIX OLIiHOK MOKAa3HUKIB
HagirtHocTi 06'ekTiB EKO, sKi 103BOJISIIOTE IPOBOIUTH KOMIJIEKCHE OL[iHIOBAHHS HaNlifHOCTI PYHKILIIOHYBaHHS
o6’extiB EKO 3a yMOB 0OMeKeHil BUXigHUI iHpopMallii, a TAKOXX CyMiCHOTO BpaxyBaHHi SIK [I0IIOBHIOBAHOI, TaK i
HEMOIOBHIOBAHOI CKJIaIOBMX KOMOIHOBAaHOTO pe3epBY 4acy, pPi3HUX TUIIB BiIMOB i 360iB. [IpakTUuHEe 3HaYEHHS
OTPMMAaHUX PE3yJIbTATIB MOJISITa€ Y HACTYITHOMY: PO3PO6JIEHNI Y IucepTallii HAyKOBO-METOIUYHUI anapar
KOMILJIEKCHOTO OLiHIOBaHHS HaliMHOCTI QyHKLiOHyBaHHS 06’eKTiB EKO fae MOXIIMBICTh PO3B’S13yBaTH BasKJIUBI
IIPaKTUYHi 337124, SIKi BAHMKAIOTb B IIPOLIECi yJOCKOHAJIEHHS iCHYIOUMX Ta PO3POOKU MEPCNEKTUBHUX 00'ekTiB EKO
EKM, a came: oLiHIOBaTH €(pEKTUBHICTb BUKOPUCTAHHSI KOMOIHOBAHOTO YaCOBOTO PE3€PBYBAHHS /1JI1 3MEHIIEHHS
BILJIMBY HACJIiAKIB BifMOB i 360iB TeXHIYHUX Ta IPOrpaMHUX 3ac006iB Ha PpyHKUioHyBaHHS EKO EKM; 3nificHioBaTH
AKiCHMH i KiZIbKiCHMI aHasi3 HafiinHoCTi pyHKUionyBaHH EKO 3 KOMIIEKCHUM ypaxyBaHHSAM HalOibll CyTTEBUX
(daxTOpiB, 110 BIJIMBAIOTh HA HATIHICTh OOJIalHAHHS, HA €TanaxX MOJEpPHi3allil iCHylounX Ta po3pooKu
nepcrekTuBHUX EKM; BUSIB/ISITY BaXKJIMBI 3arajibHi Ta YaCTKOBI BIACTUBOCTi KOMOIHOBaHOT'O 4YaCOBOTO
pe3epBYyBaHHS, OLiHIOBAaTU €(PEKTUBHICTb METOAY 3abe3ne4eHHs HallilHOCTi pyHKUioHyBaHHs EKO; 3meHIyBaTH
BIIJIMB HETaTUBHMX HACJIiKIB BiIMOB Ta 300iB TEXHIYHMX Ta MporpaMHux 3acobis EKO Ha npouec pyHKLiOHYBaHHS
EKM; po3po6msiTu pekoMeHalii moo 3adesneyeHHs 6e3nepebiiHoro GyHKIiOHyBaHHS CUCTEMU 3 YPaxyBaHHIM

300iB Ta BiIMOB y Mpolieci MOJepHi3allii iCHyl0unx Ta CTBOPEHHS nlepcreKTuBHUX EKM.

2. The relevance of the topic of the dissertation is determined by the current contradictions between the high
requirements for the reliability of electronic communication equipment and the actual operational reliability of
this equipment (in practice) and between the limited capabilities of known scientific results and the need to jointly
take into account the main factors in assessing reliability (in theory). The thesis solves the scientific problem,
which is to improve the scientific and methodological apparatus for a comprehensive assessment of the reliability
of ECE based on the decomposition of the general model of functioning into two interrelated models: regenerative
and Markov random processes o0 with the subsequent synthesis of partial results, which ensures the joint
consideration of equipment failures and failures and their consequences, characteristics of temporal redundancy
and limited initial information. The main scientific results of the dissertation are: 1. The scientific novelty and
difference from other known methods lies in the decomposition of the general model of the functioning of an ECO
object with a combined time reserve into two interrelated partial models of functioning, which are implemented
separately. The first of these, a mathematical model of a regenerating random process, ensures compliance with
the time constraint set by the replenishable component . The second is a mathematical model of a special type of
Markov process, which verifies compliance with the time constraint imposed by the non-replenishable component
, taking into account the selected option for the interaction of the components and the combined time reserve.
The implementation of the improved method simplifies the process of formalization and obtaining mathematical
models for comprehensive assessment of the reliability of ECE objects, taking into account the cumulative impact



of a set of factors that determine the functioning of the communication network. 2. The methodology and models
for assessing the reliability of ECE objects in the SPCN under a priori uncertainty (limited initial information) have
been improved. The scientific novelty and difference from known approaches lies in the choice of a new basic
functionality that reflects the impact of failures and malfunctions on the reliability of ECE objects. The
construction of the upper and lower limits of this functionality makes it possible to obtain new mathematical
models of reliability and bilateral assessments of the reliability indicators of ECE objects, which allow for a
comprehensive assessment of the reliability of ECE objects under conditions of limited initial information, as well
as the joint consideration of both replenishable and non-replenishable components of the combined time reserve
and various types of failures and malfunctions. The practical significance of the results obtained is as follows: The
scientific and methodological apparatus developed in the thesis for a comprehensive assessment of the reliability
of ECE facilities in the face of failures and malfunctions of hardware and software in real operating conditions
makes it possible to solve important practical problems that arise when improving existing and developing future
ECE facilities of the SPCN: to assess the effectiveness of the combined time redundancy to reduce the impact of
the consequences of failures and malfunctions of hardware and software on the functioning of the ECE
communication networks; to conduct qualitative and quantitative analysis of the reliability of the ECE functioning
with a comprehensive consideration of the most significant factors affecting the reliability of equipment at the
stages of modernization of existing and development of future communication networks; identify important
general and specific properties of combined time redundancy, evaluate the effectiveness of the method of
ensuring the reliability of the ECE functioning; to reduce the impact of negative consequences of failures and
malfunctions of hardware and software of the ECE on the process of functioning of communication networks; to
develop recommendations for ensuring the normal functioning of the system, taking into account failures and
failures in the process of modernization of existing and creation of future SPCN.
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