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The method of estimation of reliability of automobile transport systems with majority rule of
reservation, using methods of Boolean algebra is developed. In doing so, both mandatory and
possible transportation channels are considered, as well as the appearance of the logical function.
The formula for assessing the reliability and the binomial expression of the possible states of the
transport system with the majority rule of reservation, which includes the reserve traffic channels, is
obtained.

Ormninka WMOBIPHOCTI HECYMICHHX TOJIN B TeOpii IMOBIPHOCTI IPYHTYEThCS Ha MPaBHJIL: SIKIIO
CHCTeMa Ma€ JEKiJIbKa MOXJIMBUX HECYMICHHX HUISXIB MEpexXoay B iHIIWI CTaH, TO HMOBIpHICTH
nepexoay AOPiBHIOE CyMi HMOBIPHOCTI 3/1iHCHEHHS KOXKHOTO 3 HUX [1]. HecymicHi nuisaxu nepexomy -
1€ UISIXH, SIKI HE MOXKYTh PEali30ByBaTHCS OHOYACHO.

Ominka MMOBIpHOCTI 0€3BIIMOBHOI POOOTH TPAHCHOPTHOI CHUCTEMHU CBIAYUTH MPO TE, IO
KOJICH BapiaHT NlepeBe3eHb HE € BUCOKOHAIIHHIM 1 TPAHCTIOPTHUHN MPOIIEC PEATi3y€eTHCS 3 BHCOKUM
CTYIIEHEM PU3HKY.

Po3paxyHOk HaJaiiHOCTI aBTOMOOUIBHUX TPAHCHOPTHUX CHUCTEM 3 Ma)KOPUTAPHUMHU CXEMaMU
pe3epByBaHHS Ma€ CBOIO cHEelM(iKy, OCKUIBKM MPH TaKOMY pe3epByBaHHI Oe3BiMOBHa polOoTa
TPAHCIIOPTHOI CUCTEMH 3a0€3IeuyeThCs HasBHICTIO YKcia poOOUMX KaHAJIB HE MEHIIE 33JJaHOTO B
JIOTOBOP1 Ha MepeBe3eHHs [2].

Jlis  0e3BiAMOBHOTO (YHKIIOHYBaHHS TaKMX aBTOMOOUIBHMX TPAHCHOPTHUX CUCTEM
HeoOXigHa Oe3BiAMOBHa poOOTa He MEHIIE /i KaHaliB NepeBe3eHb 3 | MOXKIMBHUX, BKIIOYAIOUU
OCHOBHI i pe3epBHi KaHamy. IX noriuna GyHKIi MatoTh BUTIIS:

l
1, sskmo le- >h,
olx)= o (1)
0, aKmIo le- < h.
i=1
JUis po3ropHEHOro 3amnucy JoriyHoi (yHKIii TpaHCIOPTHOI CUCTEMHU HEOOX1IHO BPaxOBYBaTH,
1110 6e3BiAMOBHA pOOOTa i-ro KaHaJy JOCTaBKHU (HOro cTaH X; ) 1 HAsIBHICTb BIIMOBH KaHAy IOCTaBKU
(cran X;) € moaisMu nomapHo HecymicHUMHU. CTaH X; BHKIIOYA€E CTaH X;, MPUUOMY Ma€ Micle
piBHICTB: P(x;)=1-P(X; ).
Takum yumHOM, y pasi poOOTH IBOX OOOB’SI3KOBHMX 1 TPbOX MOXIIMBUX KaHAJIB NEpeBe3eHb
TPAHCIOPTHOI CUCTEMH JIOT1uHA QYHKIISA ¢(x) Oyle MaTu BUTIISA:
go(x):(xl A Xy /\x3)v(x1 A Xy /\x3)v(x1 A Xy /\x3)/\(x1 AXy AX3). (2)
3a JI0TOMOI0I0 BUKOPHUCTaHHS OlHOMIHAIBHOTO PO3MOIUTY MOXKIIMBHUH mepexin BiJ OyneBux

3MIHHHX Y JIOTTYHIM QYHKIIT, 10 pYHKILIT HaIIHHOCTI TPAHCIIOPTHOI CUCTEMH. T0OTO 3a 10MOMOT 00
po3KiIagaHHsa 6iHOMa, 00 MaKOPUTAPHOI CXEMU «/IBa KaHAJU MEepeBe3eHb 3 TPHOX» hopmyra Juis
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Cekuis 2
TpaHCNopTHI cuctemmn

O

pO3paxyHKy HaIIMHOCTI aBTOMOOUIBHOI TPAaHCIOPTHOI CHUCTEMH 3HAXOJIUTHCSH  MUIIXOM
MIEPETBOPECHHSI BUPA3y MMOBIPHOCTI BCIX MOKJIMBUX HOTO CTaHIB:
3
P+Q =P P -3+ -P-03+FH -0y -P3+0,-P-P +
+P 0y 03+0-P-03+01-0y-P3+01-0r-03=1
VY pasi piBHOHAIHHOCTI OCHOBHHUX 1 p€3epBHUX KaHAIIB MEPEBE3CHb TPAHCIIOPTHOI CHCTEMH
neperBopeHHs popmynu (3), npu B =P =P =P 1 0} =0, =03 =0, OTpUMAEMO:
P+0° =P +3.-P?.0+3-P-0*+0° =1, 3)
[Mepmuii moganok y dopmym (3) Bu3HAYae WMOBIPHICTH 0€3BIIMOBHOI POOOTH BCIX TPHOX
KaHAJiB MEPEeBE3CHb. 3 JIPYTrOro 10 YETBEPTHI TOJJaHKU BKIIFOUHO BU3HAYAIOTh OE3BIIMOBHY poOOTY
SIKOTO-HEOY/Tb OJTHOTO KaHaTy MePEeBe3eHb, 3 IM'ATOTO MO0 ChOMHUN BKIIFOYHO - pOOOTY OAHOTO KaHAIY
npu BigMOBI 1ABOX iHmMMX. OCTaHHIN JOJAHOK BHU3HAYa€ WMOBIPHICTH TOTO, IO BiIOYyIEThCS
OJHOYACHA BIIMOBAa Yy BCIX TPhOX KaHAJIaX IEpEeBE3e€Hb aBTOMOOIIBHOI TPAHCHOPTHOI CHUCTEMHU.
Jlonanku 5-8 xapakTepu3ylOTh CTaHM BIJIMOB JaHOI MaKOPUTApHOI CXEMH, OCKUIbKU IS
0€3BIIMOBHOI POOOTH TPAHCIIOPTHOT CHCTEMHU HEOOX1THO HE MEHIIIE TBOX KaHAJIB IIEPEBE3CHb.
B 3B’s13Ky 3 1IIM IMOBIPHOCTI BiJJIMOBH Ma)KOPHTapHOI CXEMHU PE3EpBYBaHHS B TPAHCIOPTHIN
CUCTEMi BH3HAYaTUMEThCS 110 (hopmyoti:
0=P-003+0-P-03+01- 0 P +0,-0,-0s3. “4)
ToMmy kputepieM HagiiHOCTI € WMOBIpHICT, O€3BIAMOBHOI pPOOOTH aBTOMOOIIBLHOT
TPAHCIIOPTHOI CUCTEMH, 110 JOPIBHIOE:
P=R-P-P+R-P-O3+R-0) - B5+01- PP =1-0. S)

JIJ1sl TPAHCIIOPTHHX CHCTEM 3 MaKOPHTAPHUMH CXEMaMHU Pe3epBYBaHHS, IO HaliuyoTh [ — /1

3)

Pe3epBHUX KaHAJIiB IepeBe3eHb, a TaKoX [ —/ pesepBHUX eleMeHTiB Gyap-akoro 3 H+n
CTPYKTYpHUX €JIEMEHTIB OCHOBHUX KaHaJiB IEpeBe3eHb, OIHOMIHAIBHUNA BHpA3 MOXKIWBUX CTaHIB
TPAHCIOPTHOI CUCTEMH Oyze 3anucanuii HoOpMysIor:
P+0) =P +1.p"! .Q+%.pl—2 .0 +W.pl—3 0%+
O s, gy
4/

HaeneHwii miaxij OMIHKY HAAIHHOCTI aBTOMOOUTPHUX TPAHCIIOPTHUX CUCTEM, 3 BPaXyBaHHSIM
00OB’SI3KOBUX 1 MOXJIMBUX KaHalIB IE€pPEBE3€Hb, a TaKOX BUIVIAAY JIOTIYHOI (YHKII, Jae
MOJKJIMBICTh MIABUIIUTH HAAIHHICTh 1X (QYHKIIIOHYBaHHS Ta €(PEKTUBHICTh TPAHCIOPTHOTO MPOLECY
TOCTaBKH.

; (6)
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