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KOMILIEKCHUI MIIXIJ IO 3ABE3NEYEHHS HAIITHOCTI
TPAHCIIOPTHUX 3ACOBIB

B cmammi posensanymo komnaexcuuii nioxio 00 HaOHOCMI MPAHCNOPMHUX 3aC00i8, W0 ba3yemuvcs
HA KIACUYHOMY NiOX00i 00 HAOIUHOCMI, AD0 «MeXaHiuHill HaOIHOCMIY 8Ci€l MPAHCNOPMHOI cucmeMmu.
3anpononosana gynkyionanrbHa cmpykmypa cucmemu mexuiynozo oocayzogysants i pemonmy (TO i P).
Takooic 3M00e1b0BAHA CIMPYKMYPA OMPUMANHS NIOSUUEHOT HAOIUHOCMI A8MOMPAHCHOPMHUX 3AC00i8
(AT3). Ilpoananizosani 0a308i, MeEXHOIOSIYHI, MeMOOONO2IUHI napamempu, wo 6NIUBAIOMb HA
Haoilnicmb.  Bcmanognieno, w0 3a  pAxXyHoK — aHanizy ma  CUHmMesy — CMAmuCMmMuyHux — ma
EKCNEPUMEHMANbHUX OAHUX 3 HAOIUHOCMI OKpemux eiemenmig cucmem ma niocucmem AT3 ma
cknadosux cucmemu TO i P 6 eQunomy ingpopmayititnomy noui, wo 00360J15€ 30[UCHIO8AmU YRPAGIIHHS X
pecypcom ma HaoditiHicmio.

Knruosi cnosa: naoitinicms, mexuiune 00Ciy208y68anHs, AHAL3, pecypc.

Beryn. IlocraHoBka mpodsemMu. Po3BUTOK MPOMHUCIOBOCTI TICHO TOB'S3aHUN 31  30UIBIICHHIM
TPaHCIIOPTHUX II€pEMillleHb, SIK B MEXaxX OJHOI0 perioHy, Tak i Mexax JepkaB, abo Mik aepkaBamu. Lle
MPUBOIUTH 0 301BIICHHS NOTPEOH B TPAHCIIOPTHUX 3ac00aX 3 MiBHIICHOIO IHTEHCUBHICTIO iX eKCIUTyaTarlil it
BIJTIOBITHO B MiABHICHHI BUMOT 1O iX HafiitHOCTi. [Ipym mpomy HEoOXiTHO BpaxoBYBaTH, IO Ha MiATPUMKY
ABTOTPAHCIOPTHOI TEXHIKM B TEXHIYHO CIIPABHOMY CTaHI BUTpAda€ThCA 3HAUHO OiNbIe KOIITIB Ta Yacy, YUM Ha
ix BupoOHHITBO. OTXKE, HABITh HEBENHKE sKicHe momimmenHs opraizamii TO i P, #oro sxocTti Ta HagiitHOCTI,
MOXYTh [aTH 3HAYHUI TEXHIKO-eKOHOMIWHWH edekT. TuM Oinmblime, MO0 YMOBH eKCIUTyaTalii TPaHCIOPTY B
JIepKaBl JOCTaTHhO EKCTpPEMalbHI W BHUTpAaTH Ha MiATPUMKY BIIIOBITHOTO PiBHA TEXHIYHOI TOTOBHOCTI
ABTOMOOUIBHOTO MapKy 3HAYHO MEPEBHIUIYIOTh BHM3HAU€HI HOPMATHBHI 3HA4Y€HHA. Y 3BSI3KY 3 THUM, IO
3aIpOIOHOBAH]I TEXHIKO-€KOHOMIYHI HOPMATHBM, METOMOJIOTiS iX BCTAHOBJICHHS, OIHKH 1 KOPEKTYBaHHS,
3Ba)KAI0YM Ha BIJICYTHICTH JIOCTaTHIX AaHUX B KO)KHOMY KOHKPETHOMY PETriOHi, HEJOCTaTHBO BifOOpa)karoTh
peanpHHIA MpolieC MiATPUMKH B mparie3gatHoMy ctani AT3 mocTaBiieHe 3aBJaHHs — IMiBUIICHHS ¢(EKTHUBHOCTI
KOMIUIEKCHOTO 3abe3redeHHs ix HaziiHocTi. PimieHHs naHol 3amadi NOKJIMKaHE MiABMIIUTH e(EeKTHUBHICTH
poOOTH eKcInTyaTaniiHOl Ta TeXHIYHOT ciy)0u ATII, migBUIINTH TOYHICTE OONIKY (POHIIB MiITPHUEMCTB.

AHnaniz myOaikamii. AHani3 OCTaHHIX JOCHIIKEHb 1 MyOmiKamid CBiTYHTH, MO MpoOieMa IiJBUIICHHSI
HAJIIHHOCTI aBTOMOOUTFHOTO TpaHCHOpTy Ta edekTuBHOCTI Woro TO i P, 3 ypaxyBaHHSM peallbHUX yMOB
exkcrryaranii  AT3 e akryanpHoro. [luTaHHAM  JOCH/DKEHHS OCHOBHUX IPHUHIMINB  3a0e3ledeHHs
npane3gatHocTi AT3, Ha OCHOBI HOCHIKEHHS X HaJIHHOCTI, MPUCBIYeHI poOboTH AHinoBuua B.S., baxxuHoBa
0O.B., Bapponomeera B.M., I'oBopymenka M.A., I'purgenka O.C., Kpareascekoro 1.B., KpaBuenka O.I1.,
Kysuenosa €.C., Kyxtosa B.I'., Jlebenesa A.T., IIponikosa O.C., ITomstacekoro O.C., INompuramo M.A. ta
OaratboxX iHIIKMX aBTOpiB. Takox BOHM Oarato yBard NMPHUIULUIA POJIi caMme OpraHi3auii CHCTEMH TEeXHIYHOI
excrutyaraii AT3 B TOJIMIICHHI OCHOBHHMX IIOKAa3HUKIB HAIIHOCTI, a caMe JOBrOBIYHOCTI, O€3MeKH,
POOOTOCIIPOMOIKHOCTI.

Amnaniz pocnijkenr Pemina C.B., I'pidpda M.1., Kanrtopepa C.E., KosamboBa A.Il. moxasye, mio
e(peKTUBHICTh €KCIUTyaTalii MalliMH 3HAYHOI MIpOI0 BU3HAYAETHCS PIBHEM iX HaAIHHOCTI, O (OPMYEThCS Ha
BCIX eTamax >XHUTTEBOro HUKIy. OKpiM 3HIKCHHS €()EeKTHBHOCTI Ta MPOXYKTHBHOCTI, HENOJIK HAIIHOCTI
nigsunrye TexnoreHHuid pmuk (bomotin B.B., TTomosko A.M., Enensman B.1.), mo xapakrepusye iMOBipHICTH
BiJ]MOB TPaHCIIOPTHUX 3aC00iB, IO MPU3BOASITH IO aBapiil, CKOHOMIYHUX, CKOJOTIYHUX W IHIIUX BHUIIB 30UTKY, 1
10 3HMWXKYIOTH 3pelITO0 e(eKTHBHICTh. ToMy 0COOJIMBO BaXIMBO YNPABISATH HAJiHHICTIO caMe Ha erarni
ekcruryaranii, komu AT3 peanizye cBoe NMpu3HaueHHs, JJISI YOO TAKOXK HEOOXiTHO BPaxoByBaTH CyO’€KTHBHI
(baxTopy Ta rncuxo(izioNOriYHNUI CTaH BCHOTO MEPCOHAIY, 110 MTOB’I3aHUH 3 BUKOHAHHIM TPAHCIOPTHOI pOOOTH.

MeTo10 €TATTi € yJOCKOHAJEHHS KOMIUIEKCHOTO MigXOXy IO 3abe3NedeHHs HagiifHOCTI TpaHCIOPTHUX
3ac00iB Ha BCiX eTamax foro >KHTTEBOTO IMKITY, Ha MMiICTaBi CHCTEMHOTO aHaJIi3y CKIIaJ0BHX, IO BIUIMBAIOTH Ha
MOKAa3HUKH HaAiHHOCTI.

Martepianun Ta pe3yabTaTH Aoc]igxeHHs. [locmiKeHHS NPHPOIM HAMIMHOCTI Ha PI3HUX PIBHAX ii
KOHKpeTH3alii poOuTh MPaKTUYHO HEOOXiTHOI 1 TEOPETHYHO 3HAUYMMOIO PO3POOKY MiaJeKTHKH 1 METOIOJIOTri]
TEXHIYHOTO OOCIIyrOBYBaHHs Cy4acHOI aBTOMOOUILHOI TexHiku. Bimomo, mo HaailiHicTh — 1€, MeplI 3a BCe,
OHTOJIOTIYHUIM UYMHHUK, SIKUH OO0'€KTHMBHO BJIACTUBMH MaTepiajlbHUM CHCTEMaM; BOHA JOCIIJUKYETHCS IIJIMM
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PSIIOM CrieliajbHUX HayK: NMPHKJIaJHOI0 MaTeMaTHKOIO, TEXHIYHOIO TEOpi€l0 HalilHOCTI, Teopieto iHdopmaii,
IH)KEHEPHOIO TICUXOJIOTIEIO Ta iH.

3 TexHigHOTO OOKY «HEHamiiHICTE» AT3 mO3HA4aeThCS HAa BapTOCTI MPOAYKINI, TAMYACOBHUX BHTpATaX, a
TaKOXX TCHUXOJIOTIYHO — y BHIIIAAI HE3PYYHOCTI, a TAKOXK 3arpokye Oe3meli OKpeMHuX JroAed i HaBiTh Bciel
kpaiam (. Jlmoiin, M. JlimoB). ¥V 3B'I3ky 3 muM ciixg maM'sitath, mo «reliability is everybody's business»
(«HAmIAHICTD — CIIpaBa KOXKHOTOY).

Hus AT3 BupimeHss npobiaeMu HaIifHOCTI MOB'A3aHE 3 PO3BUTKOM Teopii HANIHHOCTI, SKa € HayKOBHM
HampsiMOM, 10 0a3yeThCs Ha METOJaX Teopii iMOBIPHOCTI i H03BOJIsIE BHPOOUTH IiiicHI 00’€KTHBHI HayKOBi
kputepii: 1i MaTemaTWuHuMii amapar ga€ MOMUIMBICTH OI[IHIOBATH SAKICTh BCi€l TPaHCIOPTHOI CHCTEMH
KIJIbKICHMU XapakTepucTHkaMu. [H(dopmaliiizi mporecu, mo nos’s3aHi 3 cucremoro GynkuionysanHsam AT3 ta
cucremu ix TO i P, B OuibmIocTi BUIaAKiB MarOTh SICKpPAaBO BHPaXCHUI IMOBIpHICHMH XapakTtep. Tomy mpu
KUTbKICHOMY MiJXOMi IO HAIIHHOCTI, SK BJIACTHBOCTI CHCTeMH €(DEKTUBHO (DYHKI[IOHYBaTH Ha HEOOXITHOMY
PiBHI, MO’KHa BUAIJIMTH OJWH 3 KPUTEPIiiB HaJIHOCTI — IMOBIPHICTH 30€pEXKEHHS CUCTEMOIO eKCILTyaTaliiH1X
SKICHUX XapaKTEPUCTHK MPOTArOM IMEBHOTO 3aJlaHOTO NMPOMIDKKY 4acy NpH 3agaHiii MeTu il (QyHKIIOHYBaHHS.
Jst AT3 e ciociOHICTh BUKOHYBAaTH TPAHCIIOPTHY POOOTY B HEOOXiTHOMY 0OCS31 Ta B yCTAaHOBJICHI TEPMiHH.

Heo0xigHO TiAKpECTUTH, IO PO3BUTOK TEOpii HAMIIHOCTI Hze mo 3 HampsMax:

- BUBYEHHS NpoOJEeMH CTPYKTYpH HAMIHHOCTI, IO MOB's3aHAa 3 BU3HAUEHHSIM 3arajbHOi HamiifHOCTI
CKJIaTHUX TPUCTPOIB MPH PI3ZHOMY 3’€IHAHHI €NEMEHTIB 1 3 PO3POOKOI0 METOIUKH BHOOPY €JIEMEHTIB i BY3TiB
AT3 i pexxuMiB iX poOOTH IpH 3aJaHil Mipi HaTIHHOCTI;

- BH3HAYCHHSA HANIHHOCTI €NEMEHTIB CHCTEMH, MIO TIOB'S3aHi 3 BHBYCHHSAM OCHOBHUX (i3WIHHX
BIIACTHBOCTEH €IIEMEHTIB;

- JOCIIKEHHs] HaJIHHOCTI IIOJO0 OTPUMAaHHs JOCTOBIPHOI CTATHCTHUYHOI Ta TEXHIYHOI iHpopMmauii s
JIOCKOHAJIOTO aHalli3y H po3paxyHKiB.

OTxe, BIIMOBIMHO J0 IHUX HAMPSMIB HAMIHHICTh € OJHUM 3 HAaHBAKIHUBIIINX TCXHIYHUX SKOCTCH CHCTEMH,
00 HeMae eIEMEHTIB a0COIIOTHO HAMIHHUX, TOOTO TaKUX, IMOBIPHICTE OC3BIAMOBHOI POOOTH SKUX MOpiBHIOE 1,0.
Mae Micrie cTapiHHS €IIEMEHTIB YHACTIIOK (hi3WIHOI CHTPOIil, TOMY HaIiifHiCTh TOTO abo IHIIOTO EIIEMEHTY €
¢yaKmis gacy, mo yOysae, i Bci 3ycmmist cuctemu TO 1 P AT3, HampaBieHi Ha MiIBUINEHHS HaXiHHOCTI
€JIEMEHTY, a00 KOMIUIEKCY €JEMEHTIB, HaBOIATH JIMIIE OO YIOBUIBHCHHS 3MCHIICHHS IMOBIPHOCTI #OTro
0e3BiIMOBHOI POOOTH.

CratucTidHA 3aKOHOMIpHICTE 1 HamiiHOCTI AT3 € TakuM BIOPSAKOBAaHUM MPUIMHHUM 3B'SI3KOM, TPH
SAKOMY TOMNEpeIHI CTaHW CHCTEMH BH3HAYAIOTh MOAAJIBIIEC HE OJHO3HAYHO, a JIMIIE 3 JIESKOI0 IMOBIPHICTIO, €
00'€eKTUBHOIO MipOI0 MOXKJIMBOCTI 3/1iIHCHEHHS CTaHy, Ha SIKWH Oe3MOocepeJHbO BILIMBAIOTH SIKICTh 1 HaJ(IHHICTbH
cucremu TO i P. CrarucTuuHi 3aKOHM JilOTh B HEABTOHOMHHUX CHCTEMAax, BJIACTMBOCTI SKUX 3a/e€XaTh Bij
MOCTIHO 3MIHHMX 3OBHIIIHIX Mild. SIKIIO JWHAMIYHA 3aKOHOMIPHICTE € (POPMOIO MPOSBY OIHO3HAYHO
JIeTepMIHOBAHUX 3aKOHIB, TO CTATHCTHYHA € (JOPMOIO MPOSBY caMe IMOBIpHICHHMX 3akoHIB. OOHBa AaHUX THIIA
3aKOHIB TICHO 3B'si3aHi M)XK COOOIO i MOXKYTh OJIHOYACHO BHSIBJIATHUCS B pi3HHX oOnactsix. CTaTUCTHYHI 3aKOHH
JUIOTH 3a3BUYail TaMm, Jie € OLIbIIe YUCIIO 00'€KTIB (€JIEMEHTIB) 1 3B'SI3KiB MiXK HUMHU. AJie 3aKOH JUHAMIYHHUHN /15
CHCTEMH SIKOTO-HEOYIb OPSAAKY MOXKE OyTH CTATHCTHYHMM JUIS CUCTEM MEHIIOTO IOPSAKY, IO BXOSTh B JaHY
CHUCTEMYy y BHUIIIII 11 CKIQJOBUX elleMEHTIB. JI[MHAMiuHI 3aKOHOMIPHOCTI €, TO CYTi, CTaTHCTUYHUMH 3
IMOBIpHICTIO 3MIIHCHEHHAMH oI, Oimu3pKoro 10 1,0.

Habmusutncss m0 Takoi IMOBIPHOCTI MOXIIMBO caMe IIpH KOMIDICKCHOMY TIiIXOAi 1O HaIiiHOCTI
TpaHcnoptHOi cuctemu (puc. 1). [Ipu npomy HagiitHicTh AT3 0a3yeThCs Ha KIACHYHOMY ITIAXOII 0 HATIHHOCTI,
0 JOCHIJDKYE HaJiMHICTh BCiXx cucteM Ta MexaHi3miB AT3, mo B ocraHHiX poboTax oTpuMalia Ha3By
«MexaHiuHa HaniiHicTh» [1], a HaaiiHicTh cuctemu TO 1 P Ta HaxiiiHICTh B mporieci KoMepiiitHoi ekcruryaTarii
BPaxOBYIOTh TAK0OX OpraHizaliiiHi Ta eKOHOMIuHi (akTopu.

CucreMa KOMITIEKCHOTO TTiIXOY J10 Ha[IHHOCTI
TPAHCIIOPTHOI CUCTEMHU

v v v
Hamiitaicts Hamii=icTs cucreMu Hapifinicts B iporieci
AT3 TOiP KOMEPIHHOI eKCILTyaTaIlii

Puc. 1. 3azanvruti nioxio 0o naodiinocmi
Teopis HaniiiHocTi AT3 rpyHTY€ETBCSl Ha IMOBIpHIiCHIH pupoai camoro GpeHoMeny HaaiiHocTi. [Ipn Takomy

MIXO0/1 31 BCIX CTaHIB, B SKHMX MOKE 3HAXOMMUTHCS Ta abo iHmra cucrema AT3, BUAUISAIOTECS MHOMKHHH TaKHX
CTaHiB, SIKI PO3PI3HAIOTBECA MK c000I0 3 TOYKM 30py HamiiHOcTi. Ll MHOXHMHA Ha3uBaeThCS (a30BUM
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MPOCTOPOM CHCTEMH. 3 YaCOM B CKJIaJJOBUX YaCTHHAX CHCTEMH Bi0YBAIOTHCS Pi3HI 3MiHH, HAIIPUKIIaJ, OB'sI3aHi
3 «CTapiHHAM» cucteM Ta MexaHi3miB AT3. Ockinbku 3MiHa CTaHy Ma€ BUNAAKOBHH XapakTep, TO 3HAYCHHS
CTaHy OKpPEMOTO eJeMeHTa (X) MOXHa pPO3TISAaTH SK TPAEKTOPil0 BHIAIKOBOIO MPOIECY, IO IMPOTIKaE y
(azoBomy mpocTopi crany Beiel cucremu Hamiirocti AT3 (N). Ha migcTaBi oTpuMaHHS IbOTO CTATHCTHIHOTO
MaTepiary Moxe OyTH CTBOpEeHa MOJENb 3MiHH TEXHIYHOTO CTaHy KOxHOTro 3 eneMeHTiB AT3. Taka mpakTndna
MOJIEITb Ta CHCTEMA YIPABIIHHS PECYPCOM CTBOPEHA JUTS THeBMATHYHUX e AT3 [2].

HactymanM KpokoM mMOOyZOBH 3aradbHOi MaTeMaTHYHOI MOJETI MOXKE CIY)KUTH BH3HAYCHHS LHOTO
BHUITAJIKOBOTO TIPOIIECY 3aJICKHO BiJ] KOHKPETHHX yYMOB IOCTaHOBKM 3aBaaHHsA. Komm Bu3Ha4deHUil (a3oBuH
npoctip N = {x}, 10 ZOCITiIXKy€eThCSI 1 B HHOMY 3aJ[aHUi BUNIaKOBUH mporiec X(t) (GyHKIIsS yacy) Uit KOXKHOTO
3 EJIEMEHTIB CHCTEMH, L0 OIMHCYE EBOJIOLII0 332 4acoM, TO HACTYIIHUM €TaloM € BUOIp PI3HUX YHCIOBHX
XapaKTEePUCTUK HAIIHHOCTI CHCTEMH.

Cyu4acHi TpaHCHOpPTHI cucTeMH Uil BaHTaXHUX AT3 MaloTh CKIaJHY CTPYKTYPY, XapaKTEPHCTHKH SKOT
CXWJIBHI JI0 3MiH SIK y 3B’sI3Ky 31 3MiHaMHU B caMili CTpYKTypi (3HOC JeTanell aBTOMOOLIS, BBEICHHS IX HOBHX
MoJieield Ta iH.), Tak 1 MiJl BIUIMBOM 30BHILIHIX YMHHHKIB, SIKI IOCTIHHO MIiHSIIOTH CBOi 3HAYEHHS SK MPOTATOM
KOPOTKOTO Tepioxy (Hampukian, pododa 3MiHA), Tak i MicsAms (POKH), KOJIH 3MIHIOIOTHCS TipHHYOTEXHIUHI
ymoBU. TakuM YHHOM, 3HAYEHHS BHXiIHUX IapaMeTpiB CHCTEMH, BU3HAUyBaHi ii HamilHICTIO, IiIKOPSIOTHCS
IMOBIpHICHMM 3aKOHaM 1 MOXYTh OyTH BH3HA4YCHI 3 BUKOPHUCTAHHIM BiJOMHX METOJIB TeOpii BipOTimHOCTI #
MaTeMaTHYHOI CTATUCTUKH [3, 4].

TpancnopTHi cucTeMu BHKOPHCTOBYIOTH AT3 Bce OLNBIIOI BapTOCTi, IO OOYMOBIIOE BEIHKI OJHOYACHI
KariTanpHi BUTpaTH. ToMy BTpaTH, IO BUKJIMKAHI IX PAITOBOIO BiIMOBOKO OOXOISTHCS BCE JOPOKYE. 3BiAcCH
BUTIKA€ HEOOXITHICTh PO3POOKH 3araibHOT KOMIUICKCHOI CHCTEMH HAIIHOCTI, 110 BKJIIOYAE, K HamiiHICTh AT3,
Tak 1 HafiiHicTh cucteMu TO i P, mo 3abe3neunTh BiAHOBJIECHHS HamidHOCTI AT3 B IUIaHOBOMY MOPSIKY.
ITocraHoBKa (hi3UUHOrO EKCIIEPUMEHTY JUIsS OI[IHKH HAJIHHOCTI CUCTEMH Ha CTajii MPOSKTHUX OMNpAIfOBaHb B
OIIBIIOCTI BUIAJKIB HEMOXJIMBA. Y 3B'I3Ky 3 LIMM Ha MEPUIMH IUIaH BUCYBA€THCS PO3pOOKa MaTeMaTHYHHX
MoJieJiel, [0 J03BOJIAIOTH OI[IHIOBAaTH HAMIMHICTh CKIaJHMX CHUCTEM 1 NMOpIBHIOBaTH MK co0oo iXx pi3Hi
BapianTH. Cucrema HagiiHOCcTi TO 1 P 3a0e3meuyerbess (QyHKIIOHYBaHHAM BCHOTO KOMIUIEKCY IIPOIIECIB,
MpOIIeTyp Ta MeToiB (puc. 2).

KrnacwaHi MeTou KiNbKiCHOT OIIIHKY IMTOKAa3HUKIB HAMIHHOCTI CKITAJHIX CHCTEM BHKIAACHO Y [5]. s Takux
CHCTEM TOHATTS BiIMOBH YiTKO BH3HA4YEHO, TOMY CHCTEMa 3aBXKIH 3HAXOAWTHCA B OJHOMY 3 JBOX CTaHiB: Y
mpane3gaTHoMy a0 B CTaHi BiJHOBJICHHS.

AJie TpaHCIIOpTHA CHUCTEMa IIy’Ke PiAKO 3HAXOMUTHCA B CTaHI aOCONIOTHOI BiqMOBH. B OiNbIIOCTI BUTIAIKiB
cucTeMa MpaIlkoe, aie MPOIYKTUBHICTH il MOXe OyTH MOHM)KEHA i3-3a BiAMOB okpemux eneMeHTiB AT3. PiBeHs
3HW)KEHHS IPOAYKTHBHOCTI CHCTEM OOYMOBJICHHI YHCIIOM €JIEMEHTIB, 110 OJJHOYACHO BiJIMOBMIIU, CIOJIyYEHUX
napaneinbHO. 3p03yMiJio, IO ICHYE MHOXHHA CTaHIB CHCTEMH, BU3HAYYBAaHUX PI3HUM piBHEM NPOAYKTHBHOCTI,
X04a KOXEH €JIEMEHT CUCTEMH MOJKe nepe0yBaTH JIMIIE B JIBOX CTaHAX.

Jnst mocniKeHHsT CHUCTeM, IO IepeOyBaloTh B MHOXHHI TEXHIYHHUX CTaHIB, BUKOPHUCTAHHS TiJIbKH
KJIACUYHHMX METOMIB Teopii HaJiifHOCTI mpencramise icToTHI TpyaHorli. OOMEXEHICTh TPaJAUIIHHUX METOMIB
PO3paxyHKy HAQMIHHOCTI MOJSATAa€ TAaKOX 1 B TOMY, IO IIi METONM MAETalbHO pPO3POOJICHI IWIIe JUIs
€KCIIOHEHIIIaJIbHOTO PO3IIO/ILTY HAIpalfOBaHHS Ha BIIMOBY 1 4acy BiJJHOBIICHHS; 3aB/IaHHS PE3€PBYBAHHS TaKOX
BUPIIIY€EThCS KOMIUIEKCHO.
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Puc. 2. @yuxyionanvua cmpykmypa cucmemu TO i P

[TepepaxoBaHi BuIIle TPYTHOII MOXKHA YCYHYTH, SIKIIO JUIS JOCHIIPKEHHS HaIiHOCTI BCiX eneMeHTiB AT3
ta cucremMu TO i P BuKopucTOBYBaTH METOJI IMITAIIIHHOTO (CTATHCTHYHOTO) MoentoBaHHs. OCHOBHI i/1ei IbOT0
METOAY CTOCOBHO JOCIIPKEHHS HATIHHOCTI CKJIaJHIX CHCTEM BHKIIAJICHI B [6].

Ananrtyroun inei meroxy mo HamifiHOcTi AT3 ta cuctemu TO i P, Bu3HagaeMo, 1o MeTOO HisUTBHOCTI 3
MIABUIICHHS TeXHIYHOI roToBHOCTI AT3 € pe3ynbraT, a caMe — MiIBUIICHHS OCHOBHHUX MMOKA3HUKIB HAIHHOCTI.
11106 oTpumaTH pe3ysbTaT HeOOXiJHO CTBOPHUTH TI€BHY CYKYITHICTh YHHHHKIB, 10 SIKMX HaJIe)KaTh: MPOLIECH, 110
3IIMCHIOIOTBCS Uil 3700yTTS pe3ysibTaTy; METOAM OTPHMaHHS pe3yJbTary; 3aco0H, IO HEOOXiAHI st
peanizalii LMX MPOLECIB; PECypCcH, L0 BUTPAYAIOTHCS HAa 3100YTTS pe3yjbTaTy; YMOBH, B SIKUX OTPHMAIO
pe3yabTaT; B3AEMO3B'S3KHM MK pecypcamu, yMOBaMH, 3acobamMu 1 mpolecamu, 1m0 3a0e3neuyroTh
LJIECTIPSIMOBaHY JisUIBHICTh 1 HEOOXIIHY SKICTh Pe3ysbTaTy — MiABMINEHHA HaaiiHocTi cuctemu TO i P. L
CUCTEeMa TOKa3aHa Ha PHCYHKY 3 B CIPOINEHOMY BHJI Ta IMPEICTABISLE €IHICTh BXiTHHUX, TEXHOJOTIYHHX Ta
METOIOJIOTIYHHX ITapaMeTpiB.

Ha ocHOBI aHaNi3y CTaHy NMUTaHHS HATIOBHIOE MHOXKHHH 1Ii€i cucteMu HeoOximaumu s TOIP emementamu,
a came:

1. YmoBu TO i P. Ix MosxHa poszinuti Ha mpupoaHi (HekepoBaHi) Ta mryuHi (keposani). IlTyuni ymoBu
CTBOPIOIOTHCS JIFOJANHOIO 1 BKIIIOYAIOTh!

- ymoBu BxwuBaHHA cuctemu 1O 1P (HaBaHTakeHHS, HEOOXiTHWH pIBEHb HAMIHHOCTI, THMYACOBi
00Me)XeHHS, TEXHOJIOT1UHI peXXUMHU # iH.);

- YMOBH eKcIuTyartarii ob6magHamHs cucteMd TO 1P (HasBHICTH crmemiamizamii 0OCITyroByBaHHS, yMOBH
30epiraHHs i TPAaHCTIOPTYBAHHS, SKICTh METPOJIOTIYHOT TEXHIKH, TOTPIMAaHHS 3aX0/iB Oe3MeKku i iH.);

- 3a0€3MeUeHICTh KaJpaMHy i TEXHIYHUMH 3ac00aMHu;

- YMOBH TIpai AJIsl IepCoHally 1 ToMy HojioHe.
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Mera — maBuIeHH TEXHIYHOI roToBHOCTI AT3

!

Basosi BxigHi Pegzlpcn AT > XMOBH
napameTpu SHI,}/ISH::;H’I 3H1¥((:)HiegH$[
TexHonoriyui Ipouecu TO i P 3acobu s
[apameTpu I OTPUMAHHS peanizauii
pe3yibTaTy AN -+~ TO1P
o Metonu
MeTtomonoriugi OTpUMAHH
napameTpu pe3yabTaTy
TOiP

v

Pesynprar — migBumenHs HagiHocTi AT3

Puc. 3. Cmpyxmypa ompumanns nioguwenoi naoiinocmi AT3

KokeH YMHHUK Ma€ BeNWKY KUIBKICTh peaji3aliii, IO CTBOPIOE MHOXHWHY. 3B'S3KM MK YWHHHUKAMH
YTBOPIOIOTH CKJIaJIHY MHOXKHHY 3B’s3KiB. BIumB akTHyHMX ekcrulyaTaniiHux ymoB Ha edexrtuBHicTh TO i P
OLIIHIOIOTh, K MPAaBWJIO, HA INJCTaBl CTATHCTHYHMX JAHHUX IUISIXOM OOYHUCICHHS KOe(II[i€HTIB BIUIMBY JJIs
KO>KHOTO YMHHHKA.

2. Pecypcu TO i P. MoskHa BUIUTUTH CIM KJIACIB PECypPCiB:

- iHpopMalliiiHi pecypcu (0aHKH IaHUX, JOKYMEHTAllis, CHCTEMH 3HaHb H 1H.;

- (pinaHCOBI pecypcy;

- pecypcu 4acy;

- MPOCTOPOBI PECYPCH IIe IUIOII Ta 0OCATH IS peati3amii mpoIecis;

- GHEPreTHYHI PEeCcypcH YTBOPIOKOTH PIi3HI JDKepena (aTOMHI, BIiTpsHi, ENEKTPUYHI, COHSIYHI, MaJUBHO-
MAaCTWJIbHI, M's130Ba SHEPTiA H iH.);

- KaJIpOBi peCYpCH CKIaJAIOThCS 3 BUKOHABIIIB i KEPIBHHKIB,

- MarepialibHi pecypcH, 10 SIKUX BiJHOCUThCS €JeMeHTHa 0a3a, IIPUPOJHI PecypcH, BCUISKI pEYOBUHH H iH.,
1110 320€3Me4yI0ThCS BiJIIIaMi MaTepialbHO-TEXHIYHOTO TIOCTaYaHHS.

3. Ilpouecu TOiP. Lla MHOXMHA BKIIOYA€E TMpOIECH 3abe3NeueHHs pPOOOTOCHPOMOXKHOCTI, SKi
poskinanatotees Ha npouenypu (IO, TO, pemont, miarHocTHKa) i omepariii (MOMIYK HECHPABHOCTEH, iX
YCYHEHHS, IUIAHOBI perJaMeHTHI poOOTH, 3aMiHa BY3JiB, IO BiAMOBIIM 1 Tak nam). IloegHaHHS mpouexyp
Bu3Havae crparerito TO i P.

4. 3acobu TO i P. Jlo cxyiasy MHOKMHHM BKJIFOUAIOTHCS! TEXHIUHI 3acO00U (PEMOHTHE yCTaTKyBaHHS, CTCH]IH,
MPOMUCIIOBI Oy IiBIIi Ta iH.).

5. Meroau TO i P. [lo ckiay MHOKHHH BKIIFOUA€THCSI PO3pOOIIeHa TEXHOJIOTIsI BUKOHAHHS OTepaliil Ta ix
HaIlOBHEHICTh, @ CYKYIHICTh CTpATEeTii 1 METOAIB IiSUIbHOCTI B IbOMY HANpsiMi MOXHA BBaXKaTH METOJIOJIOTIEO
TO i P nna 3a0e3neueHHs HaiHHOCTI.

3B’A3KM MIX eeMEHTaMH MHOXXHWH CHCTEMH IepeTBOPIOIOTH Habip okpemux enementiB TO i P B cuctemy
TeXHIYHOI eKcIuTyartallii. Xapakrep 3B'SI3KiB BH3HAYAETHCA TUMH CTOCYHKaMH, B SKi BCTYHAlOTh MiX COOOI0
YMHHUKY. BenudesHa KinbKicTh eneMeHTiB B MHOkHHaAX cucteMd TO i P poOUTE MHOXKHHY 3B’S3KiB HAaCTUIBKH
BEIIMKOIO 1 PI3HOMAHITHOIO, IO 3aBJIaHHS OpraHi3ailii 3B'SI3KiB MiXK YHHHUKAMU € OJHI€I0 3 HaWCKIAHIIITNX
3aJa4 B METOIOJIOTII.
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Peaizaniis 3anporoHOBaHOTO KOMIUIEKCHOTO MiJIX0y NOTpeOye CTBOPEHHS €MHOI 0a3W CTaTHCTHYHUX Ta
JIarHOCTUYHUX JIaHMX, 1110 TIOBUHHA iCHYBaTH B 3arajlbHOMy iH(opMmaniiiHoMy mpocTopi i OyTH OCHOBOIO IS
NPUAHATTS PIilICHb Ta YIPaBIiHHS MPOIECcaMu, sKi Oe3nocepeaHbo BIUMBaOTh Ha HaxidHicTh AT3. Kpim Toro
000B’S3KOBO HEOOXiMHO B MBOMY JK iHPOpPMALiHHOMY MPOCTOPi PO3IIAAATH IICHXOJIOTiUHI (pakTopw, MmO
MOB’s13aHi 3 JIOACBKAM (hakTopoM (BOAii, TPamiBHUKHA TEXHIYHOI CITy)KOW, NWCTETYepH, KepiBHUKH). AOH
cucrema TO i P cTana roToBoto 10 BKUBaHHS, MPAIIOI0YAM IHCTPYMEHTOM, MEXaHi3MOM 3100yTTs HEOOXiTHOTO
pe3ynbpTaTy, HOTPIOHO 3a JOIOMOTOI0 BCTAHOBJICHHX 3B'SI3KIB PO3POOIATH TOPSANOK B3a€MOIIIi €JIEMEHTIB
HaBEJICHUX MHOXKHUH.

BucnoBok. KoMmrutekchuit migxin g0 3abe3nedeHHs HanidHocTi AT3 Ha BCix eramax iX )KHTTEBOTO IMKITY
JTO3BOJISIE TMiIBUINUATH OCHOBHI MOKAa3HHMKH HAIIHOCTI, koedimieHT TexHiuHOi rotoBHOCTI AT3 Ha ATIIL, 3a
paxyHOK aHajli3y Ta CHHTE3Yy CTaTHCTHYHHX Ta €KCHEPUMEHTAJbHUX JaHUX 3 HAJAIHHOCTI OKPEMHX E€JIEMEHTIB
cucteM Ta migcucteM AT3 Ta ckimamoBux cuctemu TO 1P B equHOMYy iHPOpMALIHHOMY MO, MO J03BOJISE
3IiIICHIOBATH YIPaBIiHHA IX PECYpCOM Ta HaJIHHICTIO.
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YK 629.017:629.083

Komnuekcnplii moaxon k olecrnedyeHHI0 HajJaekHOCTH TpaHcnopTrHbix cpeactB / O.II. Cakno,
A.B. JIykuues, C.B. MeJbHHYYK

B cratbe paccMOTpeH KOMIUICKCHBIN MOAXOM K HAIEC)KHOCTH TPAHCIIOPTHBIX CPEICTB, KOTOPHINA Oazupyercs
Ha KJIACCHYECKOM ITOJIX0/Ie K HAJEKHOCTH, WIH «MEXaHWICCKOH HaJeKHOCTH», BCEH TPAaHCHIOPTHON CHCTEMBI.
[IpemnokeHa pyHKIHOHATIBHAS CTPYKTYpa CHCTEMBI TeXHIUecKoro obcmyxuBanus u peMonTa (TO u P). Taxxke
CMOJICTUPOBaHAa CTPYKTypa IIONYYCHHS TIOBBIIICHHUS HAJCKHOCTH aBTOTpaHCHOPTHRIX cpencts (ATC).
[Ipoanamu3upoBaHbl 0a30BBIE, TEXHOJOTHUECKHE, METOIOJIOTHYECKHE IapaMeTphl, KOTOpPHIC BIHSIOT Ha
HaJIe)KHOCTB. Y CTAHOBJICHO, YTO 3a CUET aHajM3a U CHHTE3a CTaTHCTHYECKUX U SKCIEPUMEHTAIbHBIX JaHHBIX MO
HaJIe)KHOCTH OTIENIBHBIX 3jeMeHToB cucteM u noacucreM ATC um cocraBmsrommx cucremsl TO u P B
€/IMHCTBEHHOM MH(OPMAIIIOHHOM TI0JIE, MOXKET OCYIIECTBIISTHCS YIPABICHNE UX PECYPCOM U HaJIe)KHOCTHIO.

KaioueBble ci1oBa: HaIEKHOCTD, TEXHUUECKOE 00CITYKMBaHUE, aHAJIN3, PECYPC.

VK 629.017:629.083

The comprehensive approach to ensuring of reliability of vehicle / O.P. Sakno, A.V. Lukichov, S.V.
Melnychuk

The comprehensive approach to reliability of vehicle is considered, which is based on the classic going to
reliability or «mechanical reliability», all transport system. The functional structure of the system of maintenance
and repair (M and R) is offered. Also the structure of receipt of increase of reliability of vehicle is modeled. The
base, technological, methodological parameters are analysed which influence on reliability. It is establish that
due to an analysis and synthesis of statistical and experimental information on reliability of separate of system
elements and subsystems of vehicle and constituents of the system of M and R in the only informative field, it is
can realize control their life and reliability.

Keywords: reliability, maintenance, analysis, resource.
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