O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0421U101391
Oco006J1uBi TO3HAYKH: BinKpura
JaTa peecrtpamnii: 07-05-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JlerrsaproBa AHacrTacis AHnpiiBHa

2. Degtiarova Anastasiia

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HaykoBOi ceniaIbHOCTI: 05.13.06

Ha3Ba HayKoBOIi creniaJIbHOCTI: IndopmauiiiHi TexHoOTii

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHCTy: 21-04-2021

CnenianbHICTB 32 OCBITOI0: KoMM'I0TEPHMIT €KOJIOTO-EKOHOMIYHUI MOHITOPUHT

Micue po6oTH 34,00yBaya: HaujoHanbHuil TPAHCTIOPTHUI YHIBEPCUTET

Kopg 3a €IPIIOY: 02070915

Micue3HaxoaKeHHS: ByJl. M. OMengHoBuva-IlaBneHka, 6yz. 1, m. Kuis, 01010, YkpaiHa

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

0




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeNiaJai30BaHOi BYE€HOI pazu): [l 26.059.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TPAHCTIOPTHUIA YHIBEPCUTET

Kopg 3a €IPIIOY: 02070915

Micue3HaxoaKeHHS: ByJl. M. OMenaHoBuua-IlaBnenka, 6ya. 1, M. Kuis, 01010, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

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

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: HanioHanbHUI TPAHCTIOPTHUH yHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micue3HaxoaKeHHS: ByJl. M. OMenanoBuya-IlaBnenka, 6yz. 1, m. Kuis, 01010, Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHuX pyOpHK: 73.37.81

Tema gucepranii:
1. Bubip i onTumiszatis HafiltHUX CTPYKTYP iHGOPMaLiliHO-YIPaBIISIIOYNX CUCTEM Ha TPAHCIIOPTI

2. Selection and optimization of reliable structure information control systems in transport

Pedepar:

1. Inceprarifina po60oTa IpUCBIYeHA aKTyasbHIN HAYKOBO-TEXHIUHiil 3aa4i Bubopy i ontumisanii HagiiHux
ctpyktyp IYC na TpaHcnopTi, 3 MeTo10 NifgBuieHHs epeKTUBHOCTI poboTtu IYC curHasnizauii npo noxexy.
BupimeHHs NOCTaBlIeHUX 3aBJaHb [IPOIIOHYETHCS 3 BAKOPUCTAHHSM MMOBIpHICHO-CTaTUCTUYHUX METOIB
npuiHATTA pimeHHd B OIIC. IIpoBegeHo aHai3 icHyro4yux [YC curHasisanii Ta BU3Ha4€HO OCHOBHI Hefostiku. Ha
OCHOBI CTaTUCTUYHOTO aHaJli3y BU3HAYEHO, 1110 HaliHe6e3eyHillli BUAY [10XeXi, 1ie IoXeXi BcepeiuHi aBialiiHux
IBUTYHIB i TUTAHOBI NOXKeXi. CTaTUCTAYHA YaCTKA MOXKEXK Ccepef, iHIMX aBiallilHUX MOAiM XapaKTepU3yeThCs
3HAYHOIO BEJIMYMHOIO (10 12%) i 1151 yacTKa Mae cTabinpHuM xapakrep. [lokazaHo 1110, cUCTeEMa CUTHai3allil Ipo
IIO>KE>Ky MOBITPSIHOTO Cy[iHA € KpUTUYHOIO 3 TOUKU 30PY BiAMOBOCTIMKOCTI, HallifHOCTI, 6€311eKU [10JIbOTIB Ta
edekTuBHOCTI. HaBiTh IOMMJIKOBA BiIMOBAa CUCTEM CUTHAJI3allii Tpo MOXKeXy Nependadae 3MiHy IJIaHy [I0JIbOTY i
BiIKJIIOUEHHS IPALIIOI0YOTro BUTYHA, 110 BUKJIMKAE BTPATy Tarv. Tomy MoxHa kinacu@ikyBaTu noxexi [1C sk
CKJIafiHi nofii, sIKi MOKyTbh IIPUBECTHU [0 BUHUKHEHHS aBapii Ta karactpodu. Po3pobieHo inpopmaniiiHo-

MaTeMaTUyHi MOJieJli iABUIIEHHS TOCTOBIPHOCTI iH(popMallii 32 JOTTOMOTroI0 NapanenabHoro iHbopMaliiHoro



pe3epByBaHHS iHPOPMaLIIHO-YIIPABJISAIOUNX CUCTEM i [I0KA3aHO 110, CIIOCIO MapayebHOTO PE3E€PBYBAaHHS
indopmarii icTOTHO 3HMKY€e HMOBIPHICTb HEBUSIBJIEHHS CUTYyaLlii i MasIo BIIJIMBA€ Ha 3HUKEHHSI IMOBIPHOCTI
ITIOMMJIKOBOI TPUBOTH. [1J1s1 OHOYACHOTO 3HMKEHHS UMOBIPHOCTEW HEBUSIBJIEHHS | IOMUIIKOBOI TPUBOTY,
IIPOIIOHYETHCSI B POOOTI 3aCTOCYBAHHSI IPUHLIUIIB Ma)KOPUTAPHOI JIOTiKU. MaTemMaTrnyHa o6pobKa i cxemu BUbopy
KOMITOHEHTIB PillleHHS, IPOBOIATHCS 32 JOIIOMOTOI0 HaBYaIbHOI Iporpamu. TakuM YMHOM, 17151 KOKHOI KOMOiHaILi
Yycsa JaTYMKiB Ta YUCila MaKOPUTAPHOCTI TPOBOUTLCS BUGIP CKIIalOBUX HMOBIpHOCTEN IIPAaBUJIbHOTO BUSIBJIEHHS,
HEBUSIBJIEHHS i IOMUJIKOBOI TPUBOTU. PO3p06JI€HO JI0riKO-MaTeMaTUYHY MOZEJb PO3Ii3HABAaHHS MTOXKEX
aBia/IBUr'yHiB Ha MOBITPSHUX CyJaX, aJATOPUTM i Iporpama BUOOPY Ta ONTUMI3allii CTPYKTYp JloKasi3auii i
PO3IIi3HaBaHHS Hebe3leYHUX IT0JIbOTHUX CUTYyaliil. Po3pobeHi anroputm i mporpamu aHasnisy, BUO6Opy i
onTHUMi3zallii CTpyKTyp CUCTEMHU CUTHaJi3alii Tpo noxkexxy Ta nofioHux IYC Ha TpaHCIOPTi, CTBOPIOIOTh
inopmauiiiny 6a3y AJ1s1 BUPilI€HHs IOAIOHMX 3aBJJaHb Ha BCiX €Tanax JKUTTEBOTO LIMKJIY 00'€KTiB HOBOI TEXHIKU.
OCHOBHMM KpUTEPiEM 71 ONTHMMI3alLlii BUCTyIIa€ MAKCHMi3allisg MMOBIPHOCTI IPaBUJILHOTO BUSIBJIEHHS Ta
MiHiMmizallisg IMOBIpHOCTEN IOMUJIKOBOI TPUBOTY i HEBUSIBJIEHHSI. PO3po6sieHOo Iporpamy Ta ajJlrOpUuTM BU6OPY
ONTVMMAaJIbHOI CTPYKTYpU HafiiHux IYC 3 ypaxyBaHHSAM peajlbHUX HALiMHICHUX XapaKTEePUCTUK JaT4uKiB [YC
curHasisauii. HaBenenuit anai3 iHpopMaLiliHUX CTPYKTYP CUCTEM CHUTHAJi3alil MPo MOXEXY J03BOJIsIE
OOIPYHTOBAHO MifiiTH 10 GOPMYyBaHHS 3arajbHOI CTPYKTYPU CUCTEMH, 10 33[,0BOJIbHSE BUMOraM HOPMAaTUBHO-
TEeXHIYHUX JOKYMEHTIB 10 eKCIIIyaTallii, i BU3BHAUUTH ONTUMAJIbHI NIPMHLMANN PO3IIOLiNY OTOKIB iHpopmarii Mixx

ABTOMATUKOIO i eKillasKeM.

2. The dissertation is devoted to the actual scientific and technical problem of choice and optimization of reliable
structure of information control systems in transport, with aim to increase the work efficiency of information
control systems of fire alarm systems. The solution of the set tasks is offered with use of probabilistic and
statistical methods of decision-making in special flight situations. The analysis of the existing alarm information
control systems are conducted and the main shortcomings are defined. Based on statistical analysis, it has been
determined that the most dangerous types of fires are fires inside aircraft engines and titanium fires. The
statistical share of fires among other aviation events is characterized by a significant value (to 12%), unfortunately,
this share has stable character. It is shown that the aircraft fire alarm system is critical in terms of fault tolerance,
reliability, flight safety and efficiency. Even the erroneous failure of fire alarm systems involves a change of flight
plan and shutdown of the running engine, which causes loss of traction. Therefore, aircraft fires can be classified
as complex events that can lead to accidents and catastrophes. Information-mathematical models of information
reliability increasing by means of parallel information redundancy of information-control systems are developed
and it is shown that the method of parallel information redundancy significantly reduces the probability of non-
detection of the situation and has little effect on reducing the probability of false alarm. To simultaneously reduce
the probabilities of nondetection and false alarm, it is proposed to apply the principles of majority logic.
Mathematical processing and schemes for selecting the components of the solution are carried out using the
curriculum. Thus, for each combination of the number of sensors and the majority number, the choice of the
component probabilities of correct detection, non-detection and false alarm is made. A logical-mathematical
model of aircraft engine fire detection on aircraft, algorithm and program for selection and optimization of
localization structures and recognition of dangerous flight situations have been developed. Developed algorithm
and programs for analysis, selection and optimization of fire alarm system structures and similar information and
control systems in transport, create an information base for solving similar problems at all stages of the life cycle
of new equipment. The main criterion for optimization is to maximize the probability of correct detection and
minimize the probability of false alarms and non-detection. The program and algorithm for selecting the optimal
structure of reliable information and control systems, taking into account the real reliable characteristics of
sensors of information and control alarm systems have been developed. The analysis of information structures of
fire alarm systems allows to reasonably approach the formation of the overall structure of the system that meets
the requirements of technical documentation for operation, and to determine the optimal principles of
distribution of information flows between automation and crew.
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