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Pedepar:

1. Inceprauiiina po60Ta NprCBIY€Ha aKTyaJIbHil HAYKOBO-TEXHIYHil 3a7ja4i BUOOPY i ONTMMI3allii HaZiiHUX
cTpyktyp IYC Ha TpaHCIOPTi, 3 METOIO MifgBUIIEHHS €(peKTUBHOCTI poboTtu IYC curHanizauii npo noxexy.
BupileHHs I0CTaBI€eHUX 3aBAAHb IIPONIOHYETHCS 3 BUKOPUCTAHHAM MMOBIPHICHO-CTaTUCTUYHUX METOLIB
npunHATTA pimeHH4 B OIIC. [IpoBeneHo aHani3 icHyro4ynx [YC curHasnisanii Ta BU3Ha4€HO OCHOBHI HefoJtiku. Ha
OCHOBi CTaTUCTUYHOTO aHaJli3y BUSHAYEHO, 1110 HallHeOe3eyHillli BUAM [OXKEXI, Lie I0XKeXi BcepeiuHi aBialiiHuX
IBUTYHIB i TUTAHOBI NOXKeXi. CTaTUCTUYHA YaCTKa IIOXKEX CEPeJ, IHIINX aBialliiHUX MO XapaKTePU3y€EThCS
3HAYHOIO BeJIMYMHOIO (00 12%) i 1151 yacTka Mae CcTabinibHUI XapakTep. [lokazaHo 110, cucremMa CUrHasnizauii mpo
IIOJKE>XY MOBITPSIHOTO Cy[IHA € KpUTUYHOIO 3 TOUKU 30PY BiIMOBOCTIMKOCTI, Ha[IilHOCTI, 6€311€KU [10JIbOTIiB Ta

edekTuBHOCTI. HaBiTh NOMMJIKOBA BiIMOBAa CUCTEM CUTHAJI3allii TPO MOXKEXy Nependadae 3MiHy IJIaHy [OJbOTY i



BiIKJIIOUEHHS IPALIIOI0YOTr0 IBUTYHA, IO BUKJIMKAE BTPATy Taru. Tomy MoxHa Kinacu@ikysatu noxexi [1C sk
CKJIafHi nofji, sSIKi MOXKYTbh IIPUBECTU [0 BUHUKHEHHS aBapii Ta karacTpodu. Po3pobieHo iHpopmaniiiHo-
MaTeMaTu4Hi MoJiesi MigBuleHHs! JOCTOBIpHOCTI iHpopMaliii 32 ToroMoroo rnapanesbHoro iHpopmauinHoro
pe3epByBaHHS iHGOPMAaLiTHO-YIPABJISIIOYAX CUCTEM i [TIOKA3aHO 110, CIIOCIO MapasesIbHOTO pe3epByBaHHS
indopmalii icTOTHO 3HMKy€e NMOBIPHICTb HEBUSIBJIEHHS CUTYallii i MaJlo BIJIMBA€ Ha 3HDKEHHS MOBIPHOCTI
ITIOMMJIKOBOI TPUBOTU. 17151 OHOYACHOTO 3HMKEHHS UMOBIPHOCTEN HEBUSIBJIEHHS | IOMUJIKOBOI TPUBOTY,
IIPOIIOHYETHCS B POOOTI 3aCTOCYBAaHHSI IPUHLIUIIB Ma)KOPUTAPHOI JIOTiKU. MaTemMaTrnyHa o0pobKa i cxemu BUbopy
KOMITOHEHTIB pillleHHS, IPOBOIATHCS 32 TOIIOMOTOI0 HaBYasIbHOI Iporpamu. TakuM YMHOM, 17151 KOKHOI KOMOGiHaILi
qucsa JaTYMKIiB Ta YMCIa MAKOPUTAPHOCTI TPOBOUTHCS BUGIP CKIIalOBHUX HMOBIpHOCTE! IIPAaBUJIbHOTO BUSIBJIEHHS,
HEBUSIBJIEHHS i IOMUJIKOBOI TpUBOTU. PO3p06J1€HO JI0riKO-MaTeMaTUYHy MOZEJb PO3Ii3HAaBaHHS MTOXKEX
aBiaJIBUTyHIB HA MOBITPSIHUX CYZaX, AJITOPUTM i Tporpama BUOOPY Ta ONTUMIi3allii CTPYKTYp JloKasizauii i
po3ni3HaBaHHS HEOE3NEYHUX M0JIbOTHUX CUTYyaliil. Po3po6IieHi aaroputM i mporpamu aHanisy, BU60py i
onTUMizallii CTpyKTyp CUCTEMHU CUTrHaJi3alii Tpo noxkexxy Ta nofioHux IYC Ha TpaHCIOPTi, CTBOPIOIOTD
iHopmauiiiny 6a3y AJ1s1 BUPillleHHs IOAIOHMX 3aBJJaHb Ha BCiX eTarax JKUTTEBOTO LIMKJY 00'€KTiB HOBOI TEXHIKU.
OCHOBHMM KpUTEPiEM 71 ONTHMI3aLlii BUCTyIIa€ MaKCHMi3allisg IMOBIPHOCTI IPaBUJILHOTO BUSBJIEHHS Ta
MiHiMi3allisi IMOBIpHOCTE! TOMUJIKOBOI TPUBOTY i HEBUsBIeHHS. PO3p00JieHO Iporpamy Ta ajJropuTMm BUOOPY
ONTMMAaJIbHOI CTPYKTYpU HafiiHux [YC 3 ypaxyBaHHSAM peajIbHUX HALiNHICHUX XapaKTEPUCTUK JaT4uKiB [YC
curHasisauii. HaBenenuit ananis iHpopmaLiliHUX CTPYKTYP CUCTEM CUTHAi3alii MPo MOXeXY J03BOJIsIE
OOI'PYHTOBAHO MifiTH 10 POPMYBaHHS 3arajbHOI CTPYKTYPU CUCTEMHU, 110 33[,0BOJIbHSIE BUMOTaM HOPMATHUBHO-
TEeXHIYHUX JOKYMEHTIB 10 eKCIIIyaTallii, i BUSHAUUTH ONTUMAJIbHI NPUHLIANIN PO3IIOLiNY OTOKIB iHpopmaii Mixx

ABTOMAaTUKOIO 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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