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Abstract

Functional reservation is considered as one of the methods of providing and
improving the reliability of transport systems, which implies the presence of
additional functional capabilities of participants in the transport process for switching
to backup modes of work in the event of emergencies of extraordinary situations. It
was revealed that due to the increase of functional capacity reserves, the number of
failures in the process of transportation of goods and passengers decreases. It is
substantiated that functional reserve provides for increasing the reliability of the
transportation process without reducing its efficiency. In this case, the mechanisms of
formation and increase of reserves are based on organizational principles and do not
require large investments. In this regard, the costs of providing reliability are
significantly lower than the cost of maintaining material and technical and labor
resources reserves and increasing with the negative consequences of failures in the
transport system. Formation of the methodology for ensuring the reliability of
transport systems was reflected on the basis of the principle of multifunctional work
of their elements.
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Beryn

bynp-sika TexHONOTriYHA omepailisi € 3aKIHYCHOI0 YaCTUHOK0 TEXHOJIOTIYHOTO
polecy NepeBe3eHb, 10 BUKOHYETHCS OAHUM ab0 JIEKIJTbKOM BHUKOHABISIMU Ha
oHOMY poOodoMy Mmicii. Lle BU3HaUeHHsI MOKHA 3aCTOCYBATHU JJIs XapaKTEPUCTUKHU
TGXHOJIOFI‘{HI/IX onepauu/l 6YI[I> AKOI'O TGXHOJ’IOFI‘{HOFO Yy TOMY LII/ICJ'Il 1
TPAaHCIIOPTHOI'O HpOHCClB. VY BHUKOHAHHI OKpCMOl TEXHOJIOTTYHOT onepaun MOXYTb
OyTH 3amisiHUM SK OJWH, TaK 1 JEKUIbKa Woro ydacHukiB. OIMH 1 TOH y4acCHUK
Ipollecy NepeBe3eHb BAaHTAXKIB 1 MacaXXUPiB MOXKE CaMOCTIMHO BUKOHATH OFHY abo
KOMITJIEKC TEXHOJIOTTYHHUX Omeparliii, To0To poboTa yJaCHUKIB MPOIIECY MEePEBE3CHb
XapaKkTepu3yeTbesi OaraToPyHKIIOHANBHICTIO. baratodyHkilioHansHa poOOTa MOXKE
BUSIBJIATUCS B TPbOX BUJAX TPAHCIOPTHOIO MPOLECY: MPU YCYHEHHI HACHIJIKIB
aBapiitHOI cUTYyallii B X0/ MepeBe3eHh BAHTAXKIB 1 MACAKUPIB; MPHU MOETHAHHI HOTO
ydacHUKaMu (QYHKIIH, 10 BUKOHYIOTHCS; NpH MepenpodiUIroBaHHI AiSUTBHOCTI
YYaCHHKIB IPOIIECY MEPEBE3EHb BAHTAXKIB 1 MacakxupiB. bynb-gka aBapiiiHa cuTyaris,
BUKIIMKAHA BiIIMOBO}O, 10 BUHUKIIA l'IiI[ dac IICpCBC3CHb, AK IIPABUJIO, ITIPUBOJAUTL OO0
3MiH B TE€XHOJIOT1l poOOTH oro yyacHukiB. PoboTa abo BCiX y4acHUKIB, a00 MEBHO1
iX TpyIu MepexoauTh B PEKUM yCYHEHHS HACIHIJKIB aBapii. ['pyma, mo npu mnpomy
3QIMIIAJIACS, MOXKE MPUITMHUTH CBOE (DYHKIIIOHYBaHHS, a MOXe (DYHKI[IOHYBAaTH B
3BUYaiiHOMy pexkumi. OcTaHHI BaplaHT MOXJIUBHUM JIMIIE 3a HasBHOCTI B
TPAHCTIOPTHO-TEXHOJIOTTUHIM CXeMl MEpPEeBE3eHb BAHTAXKIB 1 MACAKUPIB PE3CPBHUX



KaHaiB 1 MOCpeNHUKIB-AyOsnepiB. IloyaTok pexuMy YCyHEHHS HACHIKIB aBapii
MPUITYCKAE MPUMUHEHHS BUKOHAHHS OCHOBHOT POOOTH 1 MOYaTOK BUKOHAHHS 1HIIOT
dbyHKII11, HanpaBIeHOT HA YCYHEHHS a00 3HMKCHHS HEraTUBHMUX HACIIJIKIB BUHHUKIIOL
B1JIMOBH.

[Ipu opranizamii BHCOKOHAJIMHUX TPAHCIOPTHO-TEXHOJOTIYHUX CXEM
NepeBe3eHb BaHTAXIB 1 MACAXXUPIB MOPSIIOK Al YHACHUKIB MPOIIECY NEPEBE3EHb MPU
HACTaHHI TO3alTaTHUX CUTYyaIlli MO3HAYAIOTHCA B JIOTOBOPI HA TIEPEBE3CHHS 10
MOMEHTY Horo mianucanHsa. Jleski apapiiiHi cuTyalli Ha aBTOMOOIILHOMY
TPaHCHOPTI € TUIIOBMMH, HAINpPUKIAJ, AOpOKHbO-TpaHcnopTHa mnoxais (HATII) abo
TEXHIYHA HECMpPaBHICTh TpaHcmopTHOro 3aco0y (T3) wa mimii. Aaroput™m mii i
3pa3KoBa TPUBAIICTh PEXKHUMY YCYHEHHsI HACHIJKIB aBapii NpHU TUIOBUX CHUTYyaIsX
CTaHJApTHUH 1 Biomuii Hanepen. PoboTa yuacHuka mpoiiecy rnepeBe3eHb BAHTAXKIB 1
NMacaXupiB B PEXKHMI YCYHEHHS HACIIJKIB aBapii € pe3epBHOI (JIOMOMIXKHOI1)
¢dyHKIi€r0, a podoTa B 3BUUAHHOMY PEXKHUMI - OCHOBHOIO (DYHKIII€IO.

MOXIHBICTh 3MIMCHEHHS OJHHUM 1 THM € YYaCHHUKOM IIPOIIeCy IepeBe3eHb
HEOJHOPIAHMX 1O CKJIaay 1 TnpuiloMaM BHUKOHAHHS poOiT, nependadyeHux
TEXHOJIOTIEI0 TIepeBe3eHh € ToemHaHHsM ¢GyHKmin. [lpu mpomy ¢yHKI, 1110
CYMIILIAIOTHCS, MOXKYTh 3A1MCHIOBATUCS BUKOHABIEM IOCIIIOBHO LIOI0 OAUH OJTHOTO
a0o0 oxHovacHO (mapasienbHO B 4aci). llapanenbHe BHKOHAHHS TEXHOJOTTYHUX
orepaiii MOBMHHE OYTHM pErjJaMeHTOBAHO TEXHOJOTIYHOIO KapTOK 1 HOpMaMu
oxoponu mpaiil. OcoOIUBICTIO TaHOTO BUAY OaraToyHKIIIOHATILHOT pOOOTH € Te, 110
y pAJli BUMAIKIB HEMOXJIMBO BUIUIATH OCHOBHI 1 pe3€pBHI (PYHKITI1, OCKIITLKH MPOIIEC
MEPEBE3EHb MPOTIKAE B ITATHOMY PEKUMI.

Tperiii pizHOBHA OaraTOPyHKI[IOHAJIBHOI POOOTH YYacHUKIB MpOLECY
MEepPeBE3eHb BAaHTAXIB 1 MACAKUPIB € TMepenpoduitoBaHHsA, TOOTO 3MiHA BHUIY
TISUTBHOCTI, TMOB'A3aHa 3 MPUIIMHEHHSAM yYacTi B mpoleci nepeBe3eHb. OCHOBHUMHU
MPUYUHAMH TIeperpOQLIIOBAHHS, 110 HAMOUIBII 9acTO 3yCTPIYaIOTHCS B JAaHUH Yac Ha
aBTOMOOIUTLHOMY TPAHCIIOPTi, €: BTpara KOHKYPEHTOCIPOMOXHOCTI BHUKOHABIIS
3asBJI€HUX poOIT; cHaja MONUTY HAa TPAHCHOPTHI MOCIYrd; 3a00pOHa HA 3aHATTA
IISUIBHICTIO.

[TepenpodintoBaHHs € IHCTPYMEHTOM 3a0e3mnedeHHsT (piHaHCOBOi CTaO1ILHOCTI
MiIPUEMCTBA, YTPUMAaHHAM Horo Ha puHKY. Takuii Bua 0araToyHKI[IOHAIBHOCTI €
THCTPYMEHTOM OOpOTHOM 3 TUMYACOBUMHM TPYAHOIIAMH, 110 BUHUKIHM B JISUIBHOCTI
oprasizamii. Ik mpaBwmiio, mpu ctabimizamii ¢piHaHCOBOI CHUTYyallli Ha PUHKY, BEIHKa
YaCTHHA YYaCHUKIB MPOIECY MEPEBE3CHb MOBEPTAIOTHCA /10 BHUKOHAHHS KOJHUIIHIX
nokpuzoBux (pyHkuii. [Iporte, sk Moka3ye npakTuka, He PiAKICHI BUMAJKH YCHIIIHOI
POOOTH KOJIMIITHIX aBTOMEPEBI3HUKIB B IHINX cdepax Micis 3MIHU BUIY TISITBHOCTI.

Ockunbku  TiepenpoQUIOBAaHHS HAMpaBICHO Ha 30EpEeKEHHS YYaCHUKOM
MIPOLIECY MEPEBE3EHb CBOET KUTTE3AATHOCTI, CIPABENJIMBUM OyJlie TBEPIKECHHS, IO
e BuA OaraToyHKIIIOHAIBHOI POOOTH € METOA0M 3a0e3MedyeHHs HaIIHHOCTI
oprasizaiii, fIK KOMEpUIHHOI CTpyKTypu. Ha HagiliHICTh TpaHCHOPTHOI CHUCTEMHU
nepenpodIOBaHHS 3/1HCHIOE HE TIPSMHIA, a OITOCEPEIKOBAHUH BILINB.

BbararodyHkItioHanbHICTh BiI0OpakaeThCsl HA (HOPMI TTOCTAHOBKHU 1 METOAUKH
BUpIIICHHSI 3aBJaHb pe3epBYBaHHS I 3a0e3meueHHs HaIIHHOCTI TPaHCIOPTHOI
CUCTEeMH 1 ii cTaHOBISYMX eneMeHTIB. CKJIaaHICTh MOJIATrae B TOMY, IO OIIHIOBATH



HaAIMHICTH POOOTH 0araToPpyHKI10HATBHOTO 00'€KTY BUMAra€ThCs HE MO O/IHIH, a Mo

BCIX BHMKOHYBaHUX (yHkmisx. OIiHIOBaTH HAAIWHICTh y4YaCHUKA MPOILECY

NepeBe3eHb BAHTAXKIB 1 MACAKHUPIB MO KOXKHIA 3 BHUKOHYBAaHUX HUM (QYHKINH 3

MOJANBIINM PO3PAXYHKOM PE3yIbTYIOUOTO MOKA3HUKA HAIHHOCTI HEKOPEKTHO.
AHaJIi3 monepeaHix J0CIiXKeHb

ABtopu poOiT [1, 2] Bka3yroTh Ha pPI3HOMAHITHICTb (OPMH TPOBEICHHS
JOCTIKEHb TpoOyiieMu 3a0€3MEUCHHS Ta MiJIBUINEHHS HAMIMHOCTI TPAHCIIOPTHUX
CUCTEM Ta HE ICHYBaHHS €IMHOI YHIBEPCAIbHOI CXEMHU.

B.M. KypranoB 3a3Hauae, 110 JOCHIIKCHHS €(PEKTUBHOCTI Ta HaAIMHOCTI
TPAHCIIOPTHUX CHUCTEM, 3 ypaxyBaHHSIM HEBU3HaueHUX (AKTOPIB JETEPMIHOBAHOI
NPUPOAM, 3HAYHOIO MIPOI0 YCKJIAAHIOETHCS B 3B’SI3KYy 3 BIJCYTHICTIO 3arajibHOi
Teopii, o 0€3yMOBHO BIUTMBATHME HAa (POPMYBaHHS METOOJIOTIi BUBYCHHS SBHII 3
HEBH3HAYCHUMH YMHHUKaMHU a0o ¢akropamu [5].

[TonoxeHHs, 110 OPIEHTOBAaHI Ha y3arajlbHEHY CXeMy JOCTIKEHHS MpoOieMu
3a0e3MeyeHHs] Ta MiIBUINEHHS HaIIWHOCTI (DYHKIIIOHYBAaHHS TPAHCIIOPTHHUX CHUCTEM
posrisHyTi B podotax I'.JI. Kokopesa [2, 3, 4], aje ocTaTouHO HE po3pO0JICHI.

A.IL. Potmreitn [6] mpu gocnimkeHHI TpoOiIeMu MiABUILEHHS €(pEeKTHUBHOCTI 1
3a0e3MeueHHs] HEOOXITHOrO PIBHSA HAAIMHOCTI TPAHCHIOPTHHX CHCTEM BUIUISIE Taki
rpynu (GakTopiB: €QEeKTUBHICTb 1 HaAIMHICTb, YMOBU (YHKI[IOHYBAHHS, CIOCOOH
BUKOPHUCTAHHS (3aCTOCYBaHHS).

OcobmuBoro crarycy npu gociikeHHi 1iei mpoonemu LI, Hlypamor [7]
HaJae eray ii mpoOieMHOro aHami3y. Pa3oM 3 TUM He B TIOBHIM Mipi JlaHa HA LOMY
eTari CyKYITHICTb Ji{ B MPOIECI JOCTIKEHHS TPOOIEMH.

IHocTanoBka npoodiaemu

HeBu3HayeHICTh MOTOKY BUPINIYBaHUX 3aB/IaHb TOB'SI3aHAa 3 HEMOMJIMBICTIO
PO3paxXyHKy HaIIMHOCTI BUKOHAaHHS 0araTO(QyHKIIOHAIbHUM O0'€KTOM OfHI€T abo
JEKITbKOX TEXHOJIOTIYHO 3B's3aHUX (DYHKIIIM, OCKIIBKH 3a JaHWHM Mepioa dacy ix
MOXe TMpocTo He cmoctepiratuca. CknagHICTh  BUAUIEHHS B POOOTI
0araroyHKII10HATBHOTO O0'€KTY OCHOBHUX 1 JOMOMDKHHUX (DYHKI[IH, BHKIIIOYA€E
MO>KJIMBICTh BCTAHOBJICHHSI YMCJIa PE3EPBHUX 1 PE3EPBOBAHUX 3'€/IHAHb, BUTJISAY 1
KpaTHOCT1 pe3epByBaHHS. Tomy OararodyHKIIOHAIbHI O00'€KTH HEMOMXJIHBO
KiacuQiKyBaTH y BIAMOBIIHICTh IO KiaacH(iKamiiHUX oO3HakKaX. HeBiamoBigHICTH
CTPYKTYPH B3a€EMO3B'SI3KIB BUKOHYBAHUX 0aratoyHKI[IOHAIBHUM 00'€KTOM (DYHKITIH
BUJy WOTO B3a€MO3B'SI3KY 3 IHIIMMHU €JIEMEHTaMH TPAHCIOPTHOI CHUCTEMH HE
JI03BOJII€E TIOOYAYBAaTH CTPYKTYpHO-(GYHKIIOHATIBHY CXEMYy POOOTH TPaHCHOPTHOT
cuctemu. lle BuKIIOUYAae MOMXIMBICTh 3aCTOCYBaHHSI Il PO3paxyHKY HaAiHHOCTI
OararodyHKITIOHATHHUX 00'€KTIB (hOpMYIH I BU3HAYCHHs HafAiiHOCTI. ]I cocobu
OI[IHKM HAJIMHOCTI HE 3aCTOCOBHI Ui OaraTodyHKI[IOHAIHHUX O00'€KTIB TaKOX
BHACJIIJIOK BiJCYTHOCTI 1H(opMaIlii mnpo crnocid BKIOYEHHS I[epeMHUKaya B
CTPYKTYPHO-(DYHKITIOHAJIbHY CXeMY TPAaHCIOPTHOI cucTeMu. KpiMm TOro, B OUIBIIOCTI
BUMAJKIB TIEPEMUKAU SK OKPEMHUH €NEeMEHT TPaHCIOPTHOI CHCTEMH MOXe OyTu
BIJICYTHIH y 6arato(yHKIIIOHaTLHOTO 00'€KTY.

AHami3yloud  3aCTOCyBaHHS B TPAHCIOPTHUX  CUCTEMax  MPUHIIMITY
OaratodyHKIIOHATHHOI POOOTH YyYACHUKIB TIPOIIECIB TIEPEBE3CHh BAHTAXKIB 1
nacakupiB MOXKHA 3pOOMTH BHUCHOBOK, IO B JaHWM 4Yac BIACYTHIM JOCTaTHHO



HaAIHUT MaTeMaTUYHUI 1HCTpYMEHTapii OLIIHKH, AK HaJ1HHOCTI
OaratodyHKIIOHATHPHUX O0'€KTIB HA aBTOMOOLIRHOMY TPAHCIOPTi, Tak 1
TPAHCIIOPTHUX CHUCTEM B IUIOMY, B CTPYKTYP1 SKUX 3a/isiH1 (yHKIIIOHAIBHI PE3EPBHU.
€ mnorpeba B po3poOIll MaTeMAaTUYHOI MOJEIl OI[IHKM MOKa3HUKIB HAIIAHOCTI
TPAHCHOPTHOI CHUCTEMHU TMpU ii (YHKIIOHATHLHOMY pe3epBYBaHHI. [ 010BHUMU
BUMOTaMHU /IO JIaHOI MaTeMAaTHU4HOI MOAeNi € ii mpare3/laTHICTh Ha OCHOBI JJaHUX
OPUJATHUX [IJIS OIIHKK HAIIHHOCTI MOHOQYHKIIOHATBLHUX OO'€KTIB, a TaKOX
MO>KJIUBICTh BUKOPUCTAHHS B THKEHEPHUX PO3PAXYHKAX.

Merta Ta 3aBJaHHA

Po3poOka  maremarnyHoi  Mojedl  OIIIHKKM  IMOKa3HUKIB  HQJIIHHOCTI
aBTOMOOLILHUX TPAHCIIOPTHUX CUCTEM MPH iX PYHKIIOHAIBHOMY pe3epByBaHHI.

Pe3ysabTaTi BUpilIeHHs] OCHOBHUX 3aBIaHb

IIpu omiHmi HagiifHOCTI POOOTHM OaraToyHKI[IOHAIBHOI TPAHCIOPTHOI
CUCTeMH HEeOOX1THO BpaXOBYBaTH HACTYITHI 0COOMBOCTI [8]:

- BUPOOHWY1 CUTyaIlli MO XONIy MpOIeCy MEPEeBE3eHb BAaHTAXIB 1 MacaXupiB
MOXYTh 3MIHIOBATHCS B TEBHIM MOCIIOBHOCTI, TOMY 3aBlIaHHs, SIKI HEOOX1IHO
BUPIIINTH, 1 aKTHBI3allisd HOro (QyHKIH Moxe BiIOyBaTHCS Yy 3aBYacCHO BiJIOMIil
YeproBoOCTi;

- BUpPOOHHWYI CUTyalli MO XOJy MpOLECY NEPEeBE3€Hb BAaHTAXIB 1 MacaXHUpiB
MOXYTh 3MIHIOBATHCSI Y BHIIAJIKOBOMY TIOPSAJIKY, TOMY aKTHUBI3alis (QyHKIIiH
O6araToyHKII1OHAJLHOI CUCTEMHU MOXE BiJI0YBATUCS JTOBUIBHO.

Ctpora mOCHIZIOBHICTb B 3MiHI BHUPOOHHYMX CHUTYallli Ha aBTOMOOLILHOMY
TPAHCIIOPTI CIIOCTEPIraeThes MPH (QYHKITIOHYBaHHI TPAHCTIOPTHOI CUCTEMH B IIITATHOMY
pexumi. B 1mpoMmy Bumaaky Ui TiABUINEHHA 1 3a0e3neueHHs 11 HaJIHHOCTI
BUKOPUCTOBYIOTh TaKHMii BUJ| ()YHKIIIOHAILHOTO PE3EPBYBAHHS, SIK MOETHAHHS (PYHKIIIH.
[TocnimoBHICTh aKTHBI3ALli TEXHOJOTIYHO 3B'i3aHUX (DYHKIIN OaratodyHKIIOHATBHOI
TPAaHCIIOPTHOI ~CHCTEMHM BioMa JO TO4YaTKy TMpolecy MepeBe3eHb. BoHa
perilaMeHTOBaHa TEXHOJOTITYHUMH KapTaMH BEICHHS pOOIT, a TakoX MOCaJI0OBHUMU
IHCTPYKILISIMA BHUPOOHUYOro mnepcoHany. lIpuknazom BCTaHOBIEHOI MOCIIIOBHOCTI B
akTuBalli QyHkiii 6aratodyHKIIIOHATBHOT CUCTEMH, € pOOOTa aBTOMOO1IIA-CMITTEBO3Y,
KOJIM B CTPOT1{ YEproBOCTI 3[IHCHIOEThCS MepeMHUKaHHs (YHKIIIT BOJIis aBTOMOOLIS Ha
(b yHKIIIIO MaIuHICTa TPet(epHOro MaHImyIsaTopa.

BunankoBa 3MiHa BHpPOOHMYMX CHUTYyalllii XapakTepHa IJsi TPaHCHOPTHOI
CHUCTEMHU TPHU BIIXWIECHHI HOTO MapameTpiB BiJ BCTAHOBJIEHUX 3HA4Y€Hb, TOOTO MpH
HACTaHH1 BIIMOB. B 1IbOMy BHUIIQJIKy YYaCHUKH MIPOLIECY MEPEBE3EHb NEPEMUKAIOTHCS
HAa PEXKUM YCYHEHHs HaciikiB aBapii. BimOyBaeThcs akTuBi3allis JOMOMIXKHUX
byHKIIA y 6araToQyHKITIOHATLHUX TPAHCIIOPTHUX cHUcTeMax. MOHO(YHKITIOHAIbHI
YYaCHUKHM TIPOLIECY TMEPEeBE3CHb IepecTarTh (PYHKIIOHYBAaTH, Y pasi BiJICYTHOCTI
pEe3epBHUX KaHAJIB.

[Ipu ycmimHOMY BHpIlIeHH] MPOOJIeMH, 110 BUHUKIIA, OaraToyHKIlIOHAJIbHA
CHUCTeMa TIOBEPTAE€TbCA JO BHUKOHAaHHS KONUINHBOI (QyHKIii. Cucrema MoOxe
NPOJOBXHUTH KOJIMIIIHIO POOOTY 3 Ti€l METOI Ha sKid BoHa Oyna mepepBaHa.
MoxnuBo TakoX i1 ()YHKIIIOHYBaHHS 3 IMOYATKy IMepepBaHoi (YHKIN, «3a0yBIIN»
MUHYJIE 1 MOYaBUIM NPALOBATH 3 HYJSA. AKTUBHUN a00 HEaKTUBHUM CTaH (DyHKII,
0 MalpTh MICIE 3a JIaHWi mepiog 4dacy I € TOBHOI TPYIOK MOAid, TOOTO



CYKYIHICTh TIOJ/I1M OJIHA 3 SIKUX MMOBHUHHA 0OOB'I3KOBO BiOyTHCS. BUukopucTanHus i€l
TEPMIHOJIOTI JUIsi Oomucy poOOoTH OaraTo(yHKIIIOHATLHUX TPAHCIOPTHUX CHUCTEM
7103BOJIsI€ CPOPMYITIOBATH TIPUHIIMI OIIHKM iX HamidHOCTI. L1 OLIHKKA IPYHTYIOThCS
Ha BU3HAYEHHI MMOBIPHOCTI CKJIaJAHUX MOJIN, IO MPUIYCKAIOTh K CYMICHY, TaK 1
HECYMICHY iX TIOSIBY.

Ouinka HaIIAHOCTI OaraToPyHKI[IOHAIBHOI TPAHCIOPTHOI CHUCTEMH, IO
MpAIOE B PEKUMI YCYHEHHS HACHTIIKIB aBapii, METOAOJOTIYHO BIIPI3HAETHCS Bif
OIIIHKA HAJIMHOCTI 0araro@yHKI[IOHAIbHOI CHUCTEMHM, IO TIPAIfOE B PEXKUMI
noeqHaHHs (QyHKUIM. B mepumomy Bumanky akTuBaulis (QYHKIIH € YyepryBaHHIM
HecyMiCHUX moiil. Lle TBepKeHHS € CripaBeJTuBUM, OCKUTBKH BUKOHAHHS OCHOBHOI 1
aBapiiiHO1 PYHKIIT B cUCTeM1 HEe MOXKe BiOyBatucs ogHodacHo. O1iHKa WMOBIPHOCTI
HECYMICHHX TOJII B T€Opii KMOBIPHOCTI IPYHTYETHCS HA TIPABUJIL: AKIIO CUCTEMA Ma€
JEeKUJIbKa MOKJIMBUX HECYMICHUX IUIAXIB MEPEXOay B IHIIUM CTaH, TO WMOBIPHICTh
MepeXOy IOPIBHIOE CyM1 UMOBIPHOCTI 3/IIMCHEHHS KOXKHOTO 3 HUX. HecyMicHI nuisaxu
NEPEeXoTy - 1€ MUISIXHU, SIKI HE MOXYTh PEasli30BYBATUCS OJJHOYACHO.

OYHKIIOHYBaHHS JBOPYHKIIIOHAILHOI CUCTEMHU B PEXKMMI YCYHEHHS HACHIJIKIB
aBapii MOXHa MPEICTaBUTH SIK POOOTY ABOX MOHO(YHKIIIOHATBHUX CHUCTEM, IO MAlOTh
napajenbHe 3'€qHaHHS 3aminieHHsAM. [Ipu HacTaHHI aBapiiHOI CHTYyaIlli OCHOBHUI
€JIEMEHT BHMHUKAETHCS 3 pOOOTH 1 HOro 3aMilla€ pPE3epBHUI €JIEMEHT, il SKOro
3MIIACHIOIOTHCS 10 HIIIOMY aJITOPUTMY, HIXK Jii OCHOBHOTO eneMeHTa. BukopucroByroun
IO aHAJIOTII0 MOKHA CTBEPPKYBATH, 110 aKTHUBallisl (YyHKLINA OaraToyHKIIOHATILHOL
CUCTEMHU BIIOYBA€THCS TIO CXEMi CTPYKTYpHOTO pe3epByBaHHsS 3amimieHHsSM. Cif
3a3HAYUTH, IO 1IEH BUJI CTPYKTYPHOT'O PE3EPBYBaHHS HE MPUITYCKAE 30UTBIIICHHS YKCIa
MOCTIIOBHO 3’€THAHUX €JIEMEHTIB B CTPYKTYpHIA CXeMl HaAIMHOCTI TPaHCHOPTHOI
cucreMu. ToMy BHUKOPUCTaHHS (DYHKIIIOHAJIHHOTO PE3EPBYBAHHS JJIsi BUPIIMICHHS
BUHUKAIOYMX BHACIIZIOK aBapiiHMX CUTyallld 3aBAaHb, Ja€ TAKUM camMHUid BUIpall
HQIHHOCTI, SK 1 CTPYKTYpHUH pe3epB, 3aMisHANA B TPAHCIOPTHIA cHUCTEMIi, 3a
JIOTIOMOT'OFO 3aMIIIIEHHS eIEMEHTA, 10 BTPATUB TPaIle3aTHICTb.

MareMaTH4HUM  anapaToM  OIIHKM  HaJIHHOCTI  Oararo(pyHKIIOHAJIbHUX
TPAHCIOPTHUX CUCTEM, IO MPAIIOIOTh B PEXUMI YCYHEHHs HACTINKIB aBapii, OyayTh
¢dop. 51 7. Pa3om 3 TUM BUKOpUCTaHHS 0araToQyHKI[IOHAIBHUX TPAHCIIOPTHUX CUCTEM
JI03BOJISIE ICTOTHO CKOPOTWUTH BHUTpaTH Ha 3a0€3MEYEeHHs iX HaAIMHOCTI, OCKLIbKU
3arajibHe YHUCJIO YYaCHMKIB ICTOTHO MeHIe. Tomy, mpu ¢GopMyBaHHI TPaHCIIOPTHO-
TEXHOJOTYHOI CXEMH TIepeBE3CHb BaHTAXIB a00 MacaXxupiB 3 BUKOPUCTAHHSIM
0araTo(yHKI[IOHAJIbHUX CHUCTEM HEMa€ 3HA4YeHHS B TOPIBHAHHI PIBHS HaJIAHOCTI
TPAHCIOPTHOI CUCTEMHU NPU BUKOPHUCTAHHI (PYHKLIOHAIBHUX 1 CTPYKTYPHUX PE3EPBIB,
OCKLTbKH 3aBX/I1 BUKOHYBaTUMETHCSI PIBHICTb:

P pynry. pesepeysarin e — P CMPYKMYPH Pe3ep8y8atsi e = B=0, (1)

1€ Pyyyy pesepsyeamn e -~ KPATEPIH HAUHHOCTI TPAHCIIOPTHOI CHUCTEMH MpPH

BUKOPUCTaHHI (QYHKUIOHABHUX PE3CPBIB;  Prpyiomypupesepaysamne -~ KPATEPIH

HAJIAHOCTI TPAHCIIOPTHOI CUCTEMHU NMPHU BUKOPHUCTAHHI CTPYKTYPHHX DPE3EPBIB; B -
BUTpAILl HAJIHHOCTI.

B npomy Bunaaxky HeoOXiIHO MOPIBHIOBATH HE PIBEHb HAJIIMHOCTI, a BUTPATH
Ha (YHKUIOHAJIbHE 1 CTPYKTYpHE pE3€pBYBAHHS 3a BeCb TEPMIH CIIyXKOHU



OararodyHKIIOHANBHOI  cuUcTeMd. ToOTO  WiJACTaBOK Uil  BUKOPHCTAHHS
(GyHKITIOHATBPHUX PE3epBiB, MPU BUHUKHEHHI B POOOTI TPAHCIOPTHOI CUCTEMU
aBapIMHUX CHUTYAIIi CIIY)KUTh HEPIBHICTD:

n
31< + 36‘ + 3Ha3q < Z(Zk + Ze )i ’ (2)
i

ne 3, - BapTICTh YCTAaTKyBaHHsd, HEOOXIIHOrO JUId BUKOHaHHA (QYHKIIH; 3, -

eKCIUTyaTalliHl BUTPATH; 3, .,

- BUTPATH HA HABYaHHS 00CITyTOBYIOUOTO IEPCOHATY
1 miaTpuMKy HeoOXimHoro piBHA Horo kBamidikamii; (Zy +Z,) - BUTpaTH Ha
EKCILTyaTarir0 MOHO(PYHKITIOHATHHUX MiJACUCTEM, OOCITYTOBYIOUHMX TaKUH KOMILIEKC
byHkiid, mo 1 OararodyHKIIOHATbHA CHCTEMA, N - KUIBKICTh (QYHKIINA Yy
OaraToyHKII1IOHAJIbHIN CUCTEMI.

Po6ora OaraTtopyHKIIIOHabHOI CHCTEMU B PEXKHUMI MOETHAHHS (DYHKITIH
TaKOX SK 1 poOOoTa B pEeXUMI YCYHEHHS HACHIIKIB aBapii XapaKTepHU3yeTbCs
MOYEProBOI0 aKTHBALl€0 HeoOX1AHUX (yHKIii. [Ipore, SKIO B ApyroMy BUNAAKY
YepryBaHHsl BIJOYBA€ThCS Yy BHUIAJIKOBOMY TMOPSIKY, TO TO€IHAHHS (DyHKITIH
BiIOYBA€TbCS TUIAHOMIPHO 1 TMOCIIJIOBHO Yy BIAMOBIIHICTE 3 TEXHOJIOTTYHHUMHU
periaMeHTaMy BUKOHAHHS OTepalliil Mporiecy rnepeBe3eHb BAHTAXKIB 1 TACAKHUPIB.

OyHKIIOHYBaHHS IBO(YHKIIIOHAIBHOI CUCTEMHU B PEXKUMI MOETHAHHS (YHKIIIHA
MO>KHA TIPEJCTaBUTU K POOOTY BOX MOHO(DYHKIIOHAJIBHHUX MIACHCTEM, IIO MAIOTh
TIOCJTIITOBHUM B3a€MO3B'S30K. 3a MiJICYMKaMH BUKOHAHHS IMOYAaTKOBOI TEXHOJOTTUHOI
oreparii, BKJIIOYAETbCS B POOOTY Jpyra NIACUCTEMA, IO BHUKOHYE IiJICYMKOBY
omepartito. [Ipu GararodyHKIioOHaTBHINA POOOTI 11 Omepallii BUKOHYIOThCSI HE JBOMA
miicucTeMaMy, a OfHI€I0 cucreMoro. [l 49oro mpM BUKOHAHHI MMiJICYMKOBOI
TEXHOJIOTIYHOI omepanli akTUBI3YeTbCA Apyra (QyHKUiS. BUKOHaHHS KOMILIEKCY
GyHKIIH MEHIIMM YHUCJIOM IIJICUCTEM a00 CTPYKTYPHUX €JIEMEHTIB € IPUHIIUIIOM
BUTpAIly HaJIMHOCTI MpU BUKOPUCTAaHHI (DYHKIIOHAJIbHUX PE3EPBIB.

Jlanuii TpPUHIMI TIPAIIO€ SIK MPHU TMOCTIOBHOMY, TakK 1 MPHU MapaJelIbHOMY
noeiHaHH1 0arato(yHKIIOHAJLHOK CHCTEMOIO TEXHOJIOTIYHUX OIeparliii mpoliecy
nepeBe3eHb. [locnifoBHe MOeHAHHS (PYHKIIM TPAaHCHOPTHUX CHCTEM MA€ MICIIE,
HANpUKIIaA, TpU BUPOOHUITBI pobOIT TO (apOyBaHHIO KYy30BHOI'O e€JIeMEHTa
TPaHCHOPTHOTO 3ac00Y.

[TapanenbHe TOEMHAHHS TEXHOJOTIYHUX OIEpalliii XapakTepHO st poOOTH
aBTOMEXaHiKa, 110 BUKOHYe (yHKIII HacTaBHUKAa. Taka po0OoTa mpHITyCKae
BUKOHAHHS aBTOMEXAaHIKOM OCHOBHUX (DYHKIIIH MO TEXHIYHOMY OOCIIYTOBYBAaHHIO i
PEMOHTY aBTOMOOUISI MapajelbHO 3 TIOCTAHOBKOIO 3aBJAaHHS 1 MOJAJIBIINM
KOHTpOJIEM SIKOCTI poOOTH Ha ABOX-TPHOX IOCTax, J€ MPAIfOl0Th CTaXucTu. He
JTUBIISTYMCH HA Te, 10 TaKa opraHizallis poOIiT BUMarae JI0JaTKOBUX BUTpAT 3ac00iB
Ha YCTaTKyBaHHS OIJISIOBUX KaHAB CIOJIYYHMMH TpaHUIesMd abo TYyHENIsSIMH,
ICTOTHHI BUTpAIl HAJIHHOCTI TPU I[LOMY pEATI3YEThCA BiJ 3MEHIIEHHS 4YHWCIa
POOITHUKIB, 3aIISTHUX B PEMOHTHOMY MPOIIECi.

Burpamr  HagiiiHOCTI  NpWM  BUKOPHUCTAaHHI  OaraTo(yHKI[IOHAJIBHHUX
TPAHCTIOPTHUX CUCTEM B PEKUMI MOETHAHHS (QYHKIIIH BU3HAYAETHCS TI0 (POpMyIIi:

B:PE@O_EE, (3)



ne Ppgpo - KpuTEpiii HAAIMHOCTI pOOOTH 0araTo(yHKIIOHAIBHOI CHCTEMH, B PEKHAMI
noeAHaHHs (QyHKUIA; B - KpuTepil HaAlHOCTI poOOTH MOHO(QYHKIIOHAJIBHOI
cucteMu abo MIICUCTEMH, 110 BUKOHYE i-Ty (PYHKIIIFO.

Po3pobka MeTOAMKM OLIHKU MOKa3sHHKA Pgg ) BUMAarae MOSICHEHHS HMOHATTA

mpane3/laTHoro  CcTaHy  0aratoyHKIIOHAJbHOI ~ TPAHCHIOPTHOI  CHCTEMH.
bararodynkiiioHanpHa cucTeMa 3HAXOAUTUMETHCS B MPalle31aTHOMY CTaHi, SKIIO 3a
naHui nepion vacy T Oynu akTUBOBaHI BCl (PyHKINI, sIKl JaHA CUCTEMa MOBHUHEHHA
BukoHyBath. [IpoTe y pasi, xomu ski-HeOynb (YyHKINI 3a mepion yacy He Oymiu
AKTHUBOBAHI, BHACIIJIOK BIICYTHOCTI TEXHOJIOTIYHOI HEOOX1JHOCTI, 111 CUCTEMA TaKOXK
3HaXOJUTHUMEThCS B CTaHI Mpare3aaTHocTi. Pobora 6aratogpyHKIIOHAIBHOT CUCTEMU
B pPE&XKMMI TO€IHAHHA (QYHKIH € TOTOKOM CcyMicHMX momii. Ha BigmiHy Bin
HECYMICHMX TOJIIi BOHM HE € THMH, II0 B3a€EMOBHUKIIOYAIOTHCA, TAKOX SK 1 Ti
¢GyHKIII, 1m0 CyMINAIOTBCA OAHUM B TPAHCIOPTHIA cuctemi. Tomy oOIiHKa
MOKa3HUKa HAMIMHOCTI poboTH OaraToQyHKIIOHATHHOI CHUCTEMH B PEXKHMI
noeHaHHA (PYHKI[II 3aCHOBaHMI HAa BU3HAYEHH1 HMOBIPHOCTI CyMICHOI MTOSIBU MO/1H.

Slkmo Mae micue nBOGYHKIIIOHAIbHA cUcTeMa, To akTuBalis ¢yHkuii fi(t) €
nomiero A, a aktuBamis ¢ynkuoii fo(t) - momieto B. CyTHICTH BU3HAUYCHHS
NMOBIpHOCTI cyMicHOI nosiBU noniii AN B mpountoctpoBano Ha puc. 1.

A
ANB B

Pucynok 1 - lLawcrpamis A0 OWiHKM NOKAa3HMKAa HaAIMHOCTI podoTH
ABO(YHKIIOHAJIBLHOI TPAHCIIOPTHOI CUCTEMH B PesKNUMI MOE€THAHHA QyHKIIIA

ﬁMOBipHiCTB TOTO, 10 BiAOyAeThes mofiss A abo mojis B BuU3HayaeThes 1O
dopmynax:

P(A) = A

> @)
Sp
PB)=—,
S
ne Sa,Sg,S - miomi BiANOBIAHO 001acTi 4, 061acTi B 1 NPSIMOKYTHOTO HOJISL.
[Ipu iboMy HMOBIPHICTH CYMICHOI IOSIBU JaHUX MOA1M TOPIBHIOE:

Pmmm:§§§ (5)

[IpuBenena dopmyna mokasye npsamuii croci® OIIHKKA WMOBIPHOCTI CyMICHOT
IOSIBM TIOJIM: BIJHOIIEHHS 4YHWCJIa BHWIIQAKIB, KOJHM 3'IBHJIHMCSI OOWIBI IO J0
3arajJpHOTO YHCIAa MOMKJIMBHX BHUIAIKIB. BaXJIMBUM MOMEHTOM € BHU3HAYCHHSI
3B's3Ky HWMOBipHOCTI ckjiagHol moaii (AMB) 3 HMOBIPHICTIO CTAHOBIAYUX HOTO



no/iiii. MHOKEHHS YHCeNIbHUKA 1 3HAMEHHUKA MPaBOi YaCTUHU Gop. 5 HA BETUUHHY S
J03BOJINTh OTPUMATH WMOBIpHICTH Toii 4. Kpim Toro, B pe3yibTaTi mepeTBOPEHb
BHUXOJINTh HACTYITHA BEJTUYHMHA:

S
P(B/A) = ZACE (6)
Sa

Ha Bigminy Big ¢op. 5 mioma Sp-pg BIJHOCHTBCS HE 0 BClel miomi S, a
TUIbKM 210 Twioml S . Lle o3Havae, mo noxid 4 00OB'AI3KOBO B1IOYAEThCS, ajle OIS

B Moke BigOyrucst a6o He BinbyTucs. MMosipHicTs moxii B Bu3HayaTHMeThes dop. 6
AK yMOBa WMOBIpHOCTI monii B, 3a ymoBHu, mo momisi A Bxe BigOynacs. 3
ypaxyBaHHSM MPUBEECHOT pIBHOCTI OTPUMYEThCS opMyia:
Pgpo =P(A)-P(BI 4), (7)
ne P(A) - xpurepii HaIIMHOCTI BUKOHAHHA TIOYATKOBOi  (YHKIIIT,
P(B/A) - xputepiii HaIIMHOCTI BUKOHAHHS 3aKJIFOYHOI (PYHKIIIT, 32 YMOBHU YCIIITHOTO
3aBEPIIEHHS [MOYaTKOBOI (PYHKIIII.

Y ¢op. 7 micis OCTaHHBOTO 3HaKa pIBHOCTI MPUBEAECHUN BUpa3 IS
PO3paxyHKy MHIYKaHOI BEJIWYMHU 3 ypaxyBaHHSIM YMOBHOi WMOBIPHOCTI momii A.
Ockinpkn momiss B € 3axmiouHoro ¢yskmiero fo(t), B ominkax HamiiHOCTI
TPAHCIIOPTHOI CHUCTEMU BHUKOPUCTOBYBATUMETHCA BUpa3 3 BeauuuHowo P(B/A).
30UTbIIEHHST KUIBKOCTI (DYHKIIN y OaraToyHKI[IOHAJIbHIM CHUCTEMI N MpUBENE 10
30UIBIIICHHS YKCIIa IOAaHKIB y 11k popmyiti.

BucnoBku

1. PosrnstHyTo pyHKITIOHATIEHE pe3epPBYBAHHS K OJHUM 3 METO/IIB 3a0€3MeYeHHS
Ta MIJBUIICHHS HAIIAHOCTI TPAHCIIOPTHUX CHUCTEM, SIKUM MPUITYCKAE HASBHICTH Y
YYaCHHUKIB TPAHCIIOPTHOTO TNPOLECY TOJATKOBUX (PYHKLIOHATBHUX MOMIIMBOCTEN
NIEpEMUKAHHS Ha pe3epPBHI PEXKUMHU pOOOTH TIPYU BUHUKHEHHI MTO3AIITaTHUX CUTYAIIIH.

2. BusBneHo, MmO 3a paxyHOK 30UIBLIEHHA pe3epBIB (YHKI[IOHAIBHUX
MOKJIMBOCTEH 3MEHIITYEThCSI YWCIIO BIIMOB B TIPOIECI TEPEBE3CHb BaHTAXIB 1
acakupis.

3. OOrpyHTOBaHO, 10 (DYHKIIIOHAIBHE pE3epPBYBaHHS 3a0€3Meuye MiIBUIICHHS
HAJIIHHOCTI TIPOIlECY TepeBe3eHb 0e3 3MEHIIeHHs HWoro edekTuBHOCTI. [Ipu 1poMy
MeXaHI3MU (OpPMYBaHHS 1 HApOIYBaHHS PE3€pPBIB IPYHTYIOThCS HA OpraHizalliiiHUX
3acazax 1 HE BUMAaraloTh BEIHMKHX KalliTAJIOBKJIA/eHb. B 3B’S3Ky 3 MM BUTpATH Ha
3a0e3MeueHHs] HQJIMHOCTI 3HAYHO HIDKYl 3a BUTPATH HA YTPUMaHHSA pE3EpBIB
MaTepiaJbHO-TEXHIYHUX 1 TPYAOBHX PECypciB 1 30UIBLIYIOTHCS TPH HEraTUBHHUX
HacHiIKax Bij 3001B B TPAHCMIOPTHIN CUCTEMI.

Jlirepatypa
1. boukapeB A.A. IlpobGnaema HameKHOCTH Iienu MmoctaBok / A.A. boukapes,
II.A. BoukapeB / Jlorucrtuka: COBpEMEHHbIE TEHACHIIMU Pa3BUTHs: Marepuanbl [X
MexayHap. Hayd.-tipakT. KoHd. 15, 16 anpens 2010 r. /poa. xoi.: B.C. JIlykuHckuii u
M. - CII6.: CIToI'DY, 2010. - c. 64-67.
2. Kokopes I'.Jl. HccnemoBaHme CIIOXHBIX OpPTaHU3AIMOHHO-TEXHUYECKHUX
cucteM ¢ momoibilo matematuueckux moxeneit / I'.JI. Kokopes // Matepuansr XLI



Hay4HO- TEXHUUYECKON KOH(epeH1nu yHupepcurera. - Yensiounck: UI'AY, 2002. - C.
121-123.

3. Kokoper I'.JI. CocrosHue Teopuu coO37JaHUSI OOBEKTOB COBPEMEHHOM
texHuku / I'.JI. Kokopes // COopuuk HayuHbix TpyaoB PI'CXA. - Psa3anb: PI'CXA,
2001. - C. 425-427.

4. Koxope I'.J[. MonenupoBaHue HaJI€KHOCTU aBTOMOOUJILHOW TEXHHUKH Ha
stanax kxu3HeHHoro 1ukia / I'.J[. Kokopes // Coopauk HaydHbix TpyaoB BAU. Beim.
11. - Ps3ann: BAU, 2001. - C. 17-24.

5. KypranoB B.M. Ilapamerpsl HaJae:KHOCTH TpaHCHOPTHBIX cucteM / B.M.
Kypranos, M.B. I'psizHoB / Bromierenp TpancnoptHo#t nupopmarmu, Ne 11 (185),
HOos10pb 2010. - C. 34-36.

6. Pormreitn A.Il. MonenupoBanre ¥ ONTUMH3AIUSA  HAICKHOCTH
MHOTOMEPHBIX ajaroputMuueckux mnporeccoB / A.Il. Pormreiin, C.JI. IlIToBbac, A.H.
Kozauko. — Bunnnna: "YHIBEPCYM-Biaaung", 2007. — 215 c.

7. WypnatoB W.I'. IlpobGrema obOecrnieueHuss HAASKHOCTH JIOTUCTHYECKUX
cuctem / W.I'. IlypnaroB / Jlorucruka: cCOBpeMEHHbIE€ TEHJIECHUHUH PpPaA3BUTHSL:
matepuainsl [X Mexaynam. Hayd.-ipakT. koH]. 15, 16 ampens 2010 r. / pen. kou.:
B.C. Jlykunckuii u ap. - CII6.: CII6oI'NDY, 2010. - C. 455-458.

8. Aynin B.B., I'ony6 JI.B., I'punbkiB A.B., Jlucenko C.B. Meronomoriuni i
TEOPETUYHI OCHOBM 3a0e3MedeHHs Ta IIJBHINCHHS HaJIMHOCTI (DYHKIIOHYBaHHS
aBTOMOOLIBHUX TPAHCIOPTHUX CHUCTEM: MOHorpadis: mia. 3ar. ped. npod. AymniHa
B.B. — KponuBuuupkuii: Bunasuunrso TOB "KO/[", 2017.-370 c.



Bizomocri npo aBTOpiB

[IpizBuiie, ims1, Mo
0aThKOBI aBTOPA,
CTYIiHb, 3BaHH, Enextponna agpeca, | Ilotpeba B

nocaja. TenedoH ceprudikar
Im'st Ta mpi3BHILE HA
AHTIIACHKIN MOBI

Micro 3BO

Aymnin Bikrop
BacuiiboBuy, 10KTOp
TEXHIYHUX HaYK,

Herrrpanbioykpaincekirit npodecop, mpodecop +380950557411,

KponuBHuIBKHIA I:Iaui?'HaH.I:HHI}'I Katbepu AulinVV@amail.com Hi
TEXHIYHUI YHIBEPCUTET
eKCIUTyaTanii Ta
PEMOHTY MalllvH.
VIKTOR AULIN
Indopmanis pia posmimenHs nyoaikanii B penosurapii HHTY penakniiiHOI0 KoJ1ericio
Ha3zpa myOmikarii
VKpaiHCHKOFO MATEMATUYHUU ATTAPAT OLIIHKU HAJJIMHOCTI
MOBOIO BATATO®YHKIIOHAJIBHMUX TPAHCITIOPTHUX CUCTEM
AHTTIHACHKOI0 MATHEMATICAL APPARATUS FOR ASSESSING THE RELIABILITY
MOBOIO OF MULTIFUNCTIONAL TRANSPORT SYSTEMS
Pociiicbkoro MATEMATUYECKHNU ATIIIAPAT OLIEHKU HAJIEX)KHOCTH
MOBOIO MHOI'O®YHKIIMOHAJIbHBIX TPAHCIIOPTHBIX CUCTEM

I1pi3Buiie, iHiNiaTN KOXKHOTO 3 aBTOPIB MyOmiKaii

YKpaiHCBKOIO .

MOBOIO Aynin B.B., T'ony6 /1.B., JIynenko A.C.
AHTIIICBEKOIO

MOBOIO Aynun B.B., 'ony6 /JI.B., JIynenxo A.C.
Pociichioro Aulin V., Holub D., Lutsenko A.

MOBOIO

KirodoBi cioBa myOJtikartii
YkpaiHChKOIO TpPaHCIIOPTHA CUCTEMA, MPOLIeC NIEPEeBE3CHHs, HAIIWHICTh, PYHKIIIOHYBaHHS,

MOBOIO pe3epBYBaHHS

AHTITIHCHKOIO . e Lers . )
MOBOIO transport system, transportation process, reliability, function, reservation

Pociticekoro TPaHCTIOPTHAS CUCTEMA, MPOIIECC IEPEBO3KH, HAJIC)KHOCTh, (DYHKIIUS,
MOBOIO pEe3epBUPOBAHNE

AHoOTAIIs myOmKarii

@OyHKIIOHANBHE PE3ePBYBAHHS PO3TIISAIAETHCS SK OIUH 3 METOJIIB
3a0e3MeveHHs] 1 MiJBUIIEHHS HAIIHHOCTI pOOOTH TPAHCIOPTHUX CHUCTEM,
KM Tiependavae HasiBHICTh JTOJATKOBHX (YHKIIOHAIBHUX MOXKIHBOCTEH
YKpalHCBKOIO | YYaCHUKIB TPAHCIOPTHOTO TIPOIECY 3 MOXJIMBICTIO TIEPEeMHKAHHS Ha
MOBOIO pE3EpBHI PEeXUMH POOOTH y pa3i BUHUKHCHHS HA/I3BHYAHHHX CHTYaIlil.
BusiBneno, mo 3a paxyHOK 30i7bIICHHS pe3epBiB  (PYHKI[IOHATBHUX
MOKJIMBOCTEH 3HUXKYETHCS KUIBKICTh BIJIMOB B TMpOLIECi IEpeBE3CHHS
BaHTaXIB 1 mnacaxupiB. OOrpyHTOBaHO, MO (DYHKIIOHAIBHUN pE3epB
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3abe3nevye MABUIICHHS HAAIMHOCTI TPAHCIIOPTHOTO Mpoliecy 0e3 3HUKCHHS
fioro edextuBHocTi. Ilpu 1poMy MexaHi3Mu (opMyBaHHS 1 301TbIICHHS
pe3epBiB 3aCHOBaHI Ha OpraHi3allliHUX MPUHIMIIAX 1 HE BUMArarTh BEJIHMKUX
BKJIaJIeHb. Y 3B'3Ky 3 IIUM BUTPATU Ha 3a0e3Me4eHHs HaIiHOCTI 1CTOTHO
HIDKUYE BUTPAT Ha MIATPUMAaHHS MaTeplalbHO-TEXHIYHUX 1 TPYIOBUX pe3epBiB
1 3pOCTalOTh NPU HEraTUBHUX HACHIJKIB BIJIMOB y TPAHCHOPTHIA CHUCTEMI.
dopMyBaHHsSI METOJOJIOTII 3a0e3MeyueHHs] HaIHOCTI TPAHCTIOPTHUX CHUCTEM
BIZJOOpaX€HO HA OCHOBI MPHUHUUNY OaraToyHKIiOHANBHOI poOOTH IX
€JIEMEHTIB.

AHTITIHACHKOIO
MOBOIO

Functional reservation is considered as one of the methods of providing
and improving the reliability of transport systems, which implies the presence
of additional functional capabilities of participants in the transport process for
switching to backup modes of work in the event of emergencies of
extraordinary situations. It was revealed that due to the increase of functional
capacity reserves, the number of failures in the process of transportation of
goods and passengers decreases. It is substantiated that functional reserve
provides for increasing the reliability of the transportation process without
reducing its efficiency. In this case, the mechanisms of formation and
increase of reserves are based on organizational principles and do not require
large investments. In this regard, the costs of providing reliability are
significantly lower than the cost of maintaining material and technical and
labor resources reserves and increasing with the negative consequences of
failures in the transport system. Formation of the methodology for ensuring
the reliability of transport systems was reflected on the basis of the principle
of multifunctional work of their elements.

Pociticekoro
MOBOIO

OyHKIIMOHAIFHOE PEe3epPBUPOBAHNE pACCMATPHUBAETCS KaK OIWH W3
METOZ0B O0ecreueHus] M TMOBBIIICHUS HaJIeKHOCTH pabOThl TPAHCIIOPTHBIX
CHCTEM, KOTOPBIH nperonaraet HaJIN9IHe JIOTIOJTHUTEITHHBIX
(GYHKIMOHATBHBIX BO3MOXKHOCTEH Y4aCTHHUKOB TPAHCIIOPTHOTO Mpoliecca Mo
NEePEKITIOYCHUIO0 Ha PE3epPBHBIC PEKUMBI PAOOTHI B Cllydae BO3HUKHOBEHHS
Ype3BbIUANHBIX CUTyalluid. BBIABIEHO, YTO 3a CUET YBEJIWYECHUS DPE3EpPBOB
(YHKIIMOHATBHBIX BO3MOXXHOCTEH CHIDKAeTCS KOJMYECTBO OTKAa30B B
npouecce MEpeBO3KM TIpy30B U maccaxupoB. (OOOCHOBaHO, 4TO
(GYHKIMOHANBHBIH ~ pe3epB  oOecreumBaeT  IOBBIICHHE  HAJEKHOCTH
TPAHCHOPTHOTO Tpolecca 0e3 CHIKeHHs ero addexTuBHOCTH. [lpu 3TOM
MeXaHW3MBbl (OPMHPOBAHHMS ¥ YBEIMYCHHS PE3EPBOB OCHOBAHBI Ha
OpraHM3aLMOHHBIX MPUHIMIIAX U HE TPeOyIoT OOIBIINX BIOKEHUH. B cBs3M C
9THM 3aTpaThl Ha OoOecIlieYeHHe HAJEKHOCTH CYIIECTBEHHO HIDKE 3aTpaT Ha
noJiep)KaHue  MaTepHaATbHO-TEXHHUUECKUX M TPYAOBBIX PpE3E€pPBOB U
BO3pAcTalOT NpPU HETATUBHBIX IOCIEACTBUSIX OTKAa30B B TPAHCIOPTHOM
cucreme. QDOpPMUPOBAHME  METONOJIOTMM  OOECIEUYEeHUs  HaJeKHOCTH
TPaHCIIOPTHBIX CHCTEM OTpa)xeHO Ha OCHOBE NpUHINTA
MHOT0() YHKIIMOHAJILHON pabOThI MX 3JIEMEHTOB.




