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BU3HAYEHHS TTOKA3HUKA IMPAIE3JJATHOCTI BIHCHbKOBOI ABTOMOBLIBHOI
TEXHIKH ITPU BUKOPUCTAHHI 3A IIPU3HAYEHHAM

Y cmammi odocniosceno npobnemy  oyinio8anHsA npaye30amHocmi iliCbK080i a8MoMOOINIbHOI MexHiKu AK 00H020 3
BUSHAYATILHUX YUHHUKIE 3a0e3neueHHs il ehekmuerHozo 3acmocy8amHs 3a npusnadeHHAM. llpoananizoeano OCHO8HI NOKASHUKU
HAOIIHOCI, WO XAPAKMeEPU3VIOMb MeXHIYHUL CIAaH 3pAa3sKie aemomoOinbHoI mexHiKu, 30Kpema UMosipHicme 6e368i0M06HOI pobomu,
cepeOniil HapodIMoK 00 6i0OMO8U, MEXHIUHUL pecypc I mepMmin 30epedceHHs. eKCRIYamayiiuHux eiacmusocmet. Bemarnoesneno, wo
Koegiyichm mexHiuHoi 20MOBHOCMI, AKUU MPAOUYIIHO GUKOPUCIIOBYEMbCS OISl OYIHIOBAHHS MEXHIYHO20 CMAHY MAWUH, He
3a0e3neyye 00 €KMUBHO20 BUHAYEHHS IX akmuyHoi npaye30amuocmi ma 20moeHOCMi 00 6UKOHAHHS 3A80AHL 3d NPUSHAYECHHSM.
Memoio docnioxcenHst € po3poONeHHS 3ANEHCHOCI 0TI OYIHIOBAHHS NOKAZHUKA NPAYe30amHocni 6iticbK080T asmoMoOiIbHOI MexXHIKu
3 Ypaxy8amHaAM YMo8 ii eKcniayamayii ma nauey OCHOSHUX eKcniayamayiuuux ¢paxmopis. [na 0ocAzHeHHs NOCMmAGIeHOi memu
BUKOPUCIAHO MemoOU AHANi3y NOKA3HUKIE HAOIUHOCMI, V3a2aibHeHH eKCHIYAMAYIUHUX OAHUX | MAMEeMAMUiHO20 MOOeMO8AHH S
npoyecie 3MiHU MEXHIYHO20 CMAHY A8MOMOOITbHOT mexHiKu. Y pe3yavbmami 00CHiONCeHH 3aNPONOHOBAHO KOMNAEKCHUL NOKAZHUK
OYIHIOBAHHA NPAaYe30amHOCi 8illCbKOB0T A8MOMOOLIbHOI MeXHIKU, AKULL 0a€ 3M02y 8USHAYAMU i NOMOYHUL MEXHIYHUI CmaH nio yac
excniyamayii 6i0no6ioHo 00 PIuHO20 NIAHY 6UKOPUCMAHHSA MA PEMOHMY MAUWUH, OYIHIO8AMU SNIUE OKDEMUX NOKA3HUKIE HA PI6EHb
npayezoamuocmi ma o0IPpYHmMo8yeamu 3axo0u uwjooo niOMpPUMAHH HeoOXIOH020 pieHs mexHiunol eomosnocmi. Haykoea nosusna
00€ePACANHUX Pe3VTbMAMi6 NOAA2AE Y PO3POOIEHHI KOMIIEKCHO20 NOKA3HUKA OYIHIOBAHHS NPAye30amHocnii 6iticbK080i asmomoobiibHol
mexHiKu, wo 3abesneyye Oinbul 00 cKMuHe SU3HAYEHHs i MEXHIUH020 CMAHY NOPIGHAHO 3 GUKOPUCMAHHAM Juule KoepiyicHma
mexHiunoi comoenocmi. [Ipaxmuune 3HaAueHHs pe3yNbmamie OO0CHIONCEHHSI NONA2AE Y MONCTUBOCE NIOGUUEHHS epheKmUsHOCmI
001Ky excnayamayii agmomoOinbHOI mexHiKU, YOOCKOHAeHHS NAAHYB8AHHS i1 GUKOPUCTIAHHA | MEXHIUHO20 00CY208YBAHMS, A MAKONHC
CBOEUACHO20 AHANI3Y MA OYIHIOBAHHS PE3YIbINAmie eKCayamayii 3 memoro 3abe3neueHHss He0OXIOH020 Pi6Hs 20MOBHOCHI BIICHKOBOT
a8mMoMOOINbHOT MeXHIKU 00 BUKOHAHHSA 3A80AHb 34 NpusHaueHHsaM. [lepcnekmusu nooarbuux 00CaioxHcenb OOYLIbHO CNPAMY8AMU Ha
OOIPYHMYBAHHA CYKYIHOCIMI Kpumepiie 00 3anponoHO8aH020 KOMNIEKCY NOKA3HUKIG ma 3a0e3neyents 8UCOK020 PigHs 0e368i0MO6HOT
pobomu mawur Ha emani po3pooKU 6UMO2 00 MAUOYMHIX 3DA3KI6 GILICbKOBOT A8MOMOOIIbHOI MeXHIKU.

Knrouoei cnoea: naoiunicms, 6illcbKoéa ag8mMomoOiIbHA MEXHIKA, MEXHIYHUN CMaH MAuiuH, KOMIJIEKCHUL NOKA3ZHUK
OYIHIOBAHHSL NPAYE30amMHOCHII.
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DETERMINATION OF THE OPERATIONAL CAPABILITY INDICATOR FOR MILITARY
AUTOMOTIVE EQUIPMENT DURING INTENDED USE

The article examines the concept of reliability regarding weaponry and military equipment, as well as the indicators characterizing the
ability to maintain operational capability over a specific period of use or time; these indicators—which are probabilistic in nature—include failure-
free operation, mean operating time between failures, technical (mean) service life, and the duration of maintaining specified characteristics. Reliability
is also influenced by the manufacturing quality of machine components and parts, assembly and product inspection, as well as the standard of
technological processes. During the operation of automotive equipment, reliability is affected by the conditions and intensity of combat use, the quality
of maintenance and repair, adherence to established operating rules, and the timely performance of diagnostics and repairs. The operational reliability
of automotive equipment is determined by the technical condition of the vehicles. The coefficient of technical readiness is used as a reliability indicator;
however, it does not allow for an assessment of the actual technical condition of vehicles in military units or their readiness for their intended use.
Assessing the current technical condition of vehicles and ensuring the required level of that condition can be achieved by investigating the process of
change in the probability of failure-free operation of military vehicles and identifying ways to maintain a specified level of technical readiness.
Therefore, the aim of this work is to derive a relationship for evaluating the operational capability of military automotive equipment during the
performance of assigned missions.A failure is a random event involving the loss of a vehicle's operational capability. The primary failures of military
vehicles at the front include:1. Undercarriage and suspension failures — approx. 40% of cases. (Manifestations: leaf spring breakage, shock absorber
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failure, deformation of torque rods, damage to wheel reduction gears. Causes: transporting loads exceeding standard limits—such as ammunition—
combined with driving over rough terrain.) 2. Fuel system and engine failures — approx. 25% of cases. (Manifestations: clogged injectors, high-pressure
fuel pump failure, gasket burnout, engine seizure due to oil starvation. Causes: use of fuel containing dirt or condensate.) 3. Failures of vehicle
electronics and electrical equipment: ~20% of cases. (Manifestations: engine lockout, systems switching to "limp mode," sensor failure. Causes: modern
trucks feature complex electronic circuit boards that are sensitive to moisture, dirt, and constant vibration). 4. Failures of braking and pneumatic
systems: ~15% of cases. (Manifestations: cracks in hoses/lines, persistent fluid leaks, rapid wear due to harsh environmental conditions (dirt, sand,
water). Causes: natural aging of metal and rubber components.) The availability of data on automotive equipment failures makes it possible to identify
the causes of such failures, develop specific measures to eliminate them, determine schedules for preventive maintenance, and propose methods for
modeling the technical condition of the vehicles. The paper proposes a composite indicator for determining the operational readiness of military
automotive equipment, enabling an assessment of the current readiness level (based on vehicle usage in accordance with the military unit's annual
operation and maintenance plan). This indicator makes it possible to determine the impact of specific factors on vehicle readiness and to outline
measures for ensuring the required level of readiness for the automotive equipment of military units and formations during the execution of assigned
missions. The practical value of the obtained results lies in the fact that knowledge of the actual operational status of a military unit's automotive
equipment enables improved record-keeping and operational planning, as well as the timely analysis and assessment of the results of its use.
Keywords: reliability of military equipment, technical condition of vehicles, comprehensive indicator for assessing operational capability.
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IHocranoBka npod.aeMH y 3arajibHOMY BUIJISIAI
Ta i 3B’ 5130K i3 BAKJIMBUMHU HAYKOBUMH YH NPAKTUYHUMM 3aBJAHHAMHU

boiioBa roToBHICTH 3pa3KiB 030poeHHs 1 BifickkoBo1 TexHikM Cui O6opoHn YKpaiHu, B TOMY 4MCII BIHCBKOBOT
aBToMOOUIbHOT TexHiku (BAT), XapakTepu3yeTbCs BIANOBITHMMH 3HAueHHSMHM MOKa3HHUKIB iX HaniitHocti [1-5].
HaniitHicTh 030pO€HHS 1 BIICBKOBOT TEXHIKM — 3/IaTHICTh 3pa3KiB (KOMIUIEKCIB) 030pO€HHS 1 BifichKOBOT TeXHikU abo 1x
CKJIQJIOBUX YaCTHH BUKOHYBaTH 3aj1aHi (yHKIII, 30epiralodM y dYaci BCTaHOBJIICHI €KCIUTyaTalliliHi ITOKa3HUKU Yy
BU3HAYCHUX MeEXaxX Yy BIANOBIAHUX peXHMax 1 yMOBax IX BUKOpPHCTaHHS (0oifoBe 3acTOCyBaHHS, TEXHIYHE
00CIIyroByBaHHsI, pEMOHT, TPAHCIIOPTYBaHHsI, 30epiranHs) [4,6].

HapgiiiHiCTh € KOMITIEKCHOIO BiIacTHBICTIO BAT 1 OLiHIOETBCS AEKiTbKOMa KUTBKICHUMHE MapaMeTpaMu, KOTpi
XapaKTepu3yIoTh 31aTHICTh 30€pEeKEHHS MTPAIe31aTHOCT] MPOTATOM JIESIKOTO HalpalloBaHHA a0 Jacy.

[Toxa3HMKY HaIHHOCTI, SIK TPAaBHUIIO0, HOCATH IMOBIpHICHHH XapakTep, MPH HbOMY HAHOLIbII MOMIMPEHAMH 3 HIX
€: HMoBipHICTH Oe3BiIMOBHOI po0OOTH, cepemHili HapoOITOK Ha BIAMOBY, TeXHIYHHH (cepemHiif) pecypc 1 TepMiH
30epiraHHs1 BCTAHOBJICHHX XapaKTEPUCTHUK.

Cxnannicts koHcTpykuii BAT 3a3Buvaii 3HMKye 1X HapaiiHicTh. [Ipu BupoOHuuTBi BAT Ha i HaxifHicTh
BEJIMKUIA BILUTMB POOHUTH PiBEHb 3aCTOCOBYBAHUX TEXHOJIOTIYHUX MPOIIECIB, CTA0IIbHICTh BUTOTOBJICHHS BY3JIiB 1 IeTajeH,
SIKICTB 301PKH 1 KOHTPOJTIO POIYKIIIT.

B npoueci excrutyaranii BAT Ha migTpiMKy Ha/IiifHOCTI BIUIMBAIOTh YMOBH 1 IHTEHCUBHICTb 00HOBOT'0 3aCTOCYBaHH,
SKICTh TPO(IAKTUYHUX Ta IHIIMX POOIT 3 TEXHIYHOrO OOCIYrOBYBaHHsS 1 PEMOHTY, JOTPUMAHHS BCTaHOBJICHHX IPaBUII
eKcIUTyarallii, BMiJie BUKOPHCTaHHs AIarHOCTUYHMX 3aco0iB 1 Ta iH. HegocratHs HaXifHICTh TPU3BOAUTL N0 3HMXKCHHS
edekTrBHOCTI 3acTocyBaHH:I BAT, 3pocTaHHIO 00CATY pEMOHTY Ta 00CIyTOBYBaHHS, 30LTBIICHHS BUTPAT Ha 3alacHi YaCTHHH,
BUTpPAaTHI MaTepialiv, MoTpeda B JOJAATKOBOMY TEXHITHOMY TIEPCOHAII 1 3ac00aX pEMOHTY.

Y mouarkoBuii nepion excruryaranii BAT piBeHp HamiifHOCTI 3a3BHUail OyBae HEIOCTATHIM, CYIPOBOIKYETHCS
MOSIBOIO PSITy HECTIpaBHOCTEH 1 BiMOB. Y Mipy HaKOIMMYEHHS JOCBiAY eKcIuryararii i 6oioBoro 3actocyBanHs BAT i
HEJIOJIIKK YCYBAIOThCH, 1 piBeHb HaJiiHOCTI 3pocTae. [Ipu TpuBamiit excruryatanii BAT B pe3ynbraTi cTapiHHs, 3HOCY,
BTOMH MaTepiaiy 1 iHIIHX MOJIOHNX YHHHHKIB YHCIIO BiIMOB 301ITBIIY€EThCS, 1 HamiiHICTF BAT Oyne 3HIKYBaTHCS, SKIIO
HE BXXUTH €()eKTUBHUX NPOQIIaKTHIHMX 3aX0JiB (CBO€YacHA 3aMiHa HEHAAIHHUX €IEeMEHTIB KOHCTPYKIii, peTelbHUi
KOHTPOJIb, PETYJIIOBAHHSI 1 FOCTUPYBAHHS arapatypH).

Hanifinicte BAT Bu3HAauae TeXHIYHMM CTaH MamWH. TeXHIYHWH CcTaH MamuHd 00 emHye i
eKCIUTyaTaliiiHi BIAaCTHBOCTI Ta iX (haKTHUHI MOKA3HUKHU y MEBHUH MOMEHT Yacy, sIKi BU3HAYAIOTh 3AaTHICTh MAIIMHU
BUKOHYBAaTH CBOI1 po0odi ¢yHKIIi. Y 3B’SI3Ky 3 Pi3KMM MiABHIICHHAM CKJIaJHOCTI aBTOMOOUTBHOI TEXHIKH, HEOOXimHe
peTenpHEe HAayKOBE OOIPYHTYBaHHS BiMCBKOBO-TEXHIYHHMX DIIICHb MPH PO3pOOIi, BHNPOOYBAHHIX, BUPOOHMIITBI I
eKCIuTyarTalii BifiCbKOBHX aBTOMOOUTIB. [IpyM 1bOMY HEOOXiTHO OIIHUTH pEalbHUN TEXHIYHWH CTaH MAaIluH Ta
CIPOTHO3YBATH iX HEOOXIAHMI TEXHIYHMH CTaH NPH BUKOHAHHI 3aB/IaHb 32 NPU3HAYCHHSM [6].

VY 306poiiHnx (GopMyBaHHSX B SKOCTiI MOKa3HWKa HamiiHOCTI BAT BUKOPHCTOBYETBhCS KOE(DIlliEHT TEXHIYHOT
TOTOBHOCTI MAIllMH, KM HE A€ MOXJIMBOCTI OLIHWUTH PEajbHHUN TEXHIYHUI CTaH MaIlWH BIHCBKOBHUX YacTWH 1 iX
TOTOBHICTB JI0 BUKOPHUCTAHHS 32 IIPU3HAYCHHSIM.

BupimunTi 3amady OIHKHM icHyro4oro i 3abe3medeHHs HeoOXiAHOTo piBHS TexHiuHOro ctany BAT, moxna
NUITXOM JOCIiKEHHS IPOLIECY 3MiHA HMOBIpPHOCTI 6€3BiAMOBHOI pOOOTH BIICHKOBHX aBTOMOO1LTIB 1 BU3HAYEHHS IUIIXIB
MiATPUMaHHS 33/IaHOTO PiBHS iX TEeXHIYHOI ToToBHOCTI. OJHAK, ICHYIOUi IOKA3HUKH OLIHKH PIBHS TEXHIYHOTO CTaHy
BAT He naroTh MOKJIMBOCTI OI[IHUTH TEXHIYHUN CTaH ICHYIOUMX MAITUH 1 BUBHAYUTH HEOOXIJHUI PiBEHb iX TOTOBHOCTI
JI0 BUKOPUCTAHHSI 3a MPU3HAYEHHAM [6,7].

AHaJi3 10ciaKeHb Ta MyOaiKamii

HaykoBolo OCHOBOIO  JIOCHIJDKEHHS DIBHS TEXHIYHOTO CTaHy ICHYIOUMX 1 IIEPCHEKTHBHHX BIHCBKOBUX
aBTOMOOUTIB Ta piBHSA IX TEXHIYHOI TOTOBHOCTI /0 BHMKOHAHHS II€PEBE3CHb €: TEOpisl TEXHIYHOI EeKCILTyaTaril
aBTOMOOUIBHOI TEXHIKH, Teopis e(eKkTUBHOCTI 00I0BOro 3acTocyBaHHs BiCHKOBOi aBTOMOOLIBHOI TEXHIKH, TEOpis
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HAJIHHOCTI aBTOMOOIIBHOT TEXHIKH, TEOpish HMOBIPHOCTEH. 3aJIeKHOCTI, [0 BUKOPHCTOBYIOTHCS TIPH BU3HAUCHHI PiBHA
HAJIIHHOCTI 3pa3KiB 030pO€EHHS Ta BiiChKOBOI TEXHIKH, HaBeIcHI B poOoTax [8-12]. Bupasu ijist BU3HAUYCHHS MOKA3HUKIB
JKMBYYOCTI, HaJIHHOCTI Ta pecypcy Cy4acHHX aBTOMOOUIIB i OOHOBMX MallMH HaBejaeHi B poborax [13-18]. Amnamni3
3araJlbHUX TCHJICHIIIH PO3BUTKY aBTOMOOLIBHOT TexHiku 30poitHux Cun Ykpainu nposeneHuid y poooTi [19].
Are y Bigomux pobOoTax He HaBeAEHI JOCIIKEHHs Mpolecy 3MiHM PiBHA Ipale3laTHOCTI BiHCHKOBOI
ABTOMOOIIBHOT TEXHIKH.
®opmya0BaHHA Wijeil cTaTTi

MeTo10 po60TH €: JOCITIIPKEHHS 3aJIE)KHOCTI JUISI OI[IHKHY ITOKa3HMKA MPaIe3JaTHOCT] BiICEKOBOI aBTOMOOIITFHOT
TEXHIKW IpY BUKOHAHHI 3aBIaHb 32 IPU3HAYCHHSM.

Bukag ocHOBHOro MaTtepiany

OpHi€ro 3 akcioM Teopii HaAIHHOCTI TEXHIYHIX CHCTEM € MOXKITUBICTH MOSIBH y MAIlIMH B IPOIIEC] eKCIuTyaTariii,
BimMOB. BizgMoBa siBiisie co0010 BUITAIKOBY TOAI0, IOB’13aHy 3 MOPYIICHHIM IMPAIe3IaTHOTO CTaHy MalIinHA [6,7].

ABTOMOOIJI € CKJIaHUMHU, 0araTo By3JI0BUMHU TEXHIYHUMH cHcTeMaMu. ToMy mpH iX ekcrutyaTanii BHHHKAIOTh
pi3Hi BiaMoBU. OCHOBHHMHM BiJMOBaMHU BiliCHKOBHX aBTOMOOLIIB Ha (hpoHTi € [20]:

1. BimmoBu Xx010B01 yacTuHM Ta miaBicku ~ 40% punazakis. (IIposiBU: mOJIOMKa PECOPHUX JIUCTIB, BUXIM 3 3y
amopru3aropiB, aedopmaris pPEaKTHBHUX IITAHT, MOIIKOJKEHHS KOJICHUX peaykTopiB. IlpmumHu: mnepeBe3eHHs
BaHTaXIB 13 MEPEBUILCHHAM HOPMH (OOENpHIIacH Ta 1HIII) Y HOETHAHHI 3 1371010 IIEPECciueHOI0 MiCIEBICTIO).

2. BigMoBHu manuBHOI cHCTeMH Ta ABHryHa ~25% pumnazakiB. (IIposiBu: 3a0uBaHHsA (POPCYHOK, BUXII 3 Jaay
MaJIMBHAX HACOCIB BHCOKOTO THCKY, IpOrap NpOKIaAOK, 3aKIMHIOBaHHS JABHUTYHIB 4epe3 MacisHEe TOJOMyBaHHS.
[TprunHU: BUKOPUCTAHHS MAJBHOTO 3 IOMIIIKaMu Opyay abo KOHIEHcaTy.

3. BinmoBu enekTpoHikK Ta enekrpoobnamHaHHs MamuH ~20% Bumnanakis. ([IposiBu: O10KyBaHHS ABHTYHA,
TIepexi/i CUCTEM y «aBapiHUH pekuM»», BiqMOBa NaT4uKiB. [IpnanHN: cydacHi BaHTaKiBKH MAIOTh CKJIAHI €JICKTPOHHI
IUIATH, SKiI 9yTIHBI IO CHPOCTi, OpyIy Ta MOCTiHOI BiOpartrii).

4. BinmMoBH ransMiBHOI Ta THEBMAaTHYHOI cucteM ~15% Bumnankis. (IIposBu: TpimuHE B maTpyOKax, MOCTiiHI
NPOTIKaHHA POOOYMX PIIUH, HMIBUAKHNA 3HOC B YMOBax arpecMBHOrO cepefoBHIIa (Ipsi3b, MICOK, Bona). [lpuyuHu:
NPUPOJHE CTAPiHHS METAy Ta T'YMOTEXHIYHUX BUPOOIB).

HasiBHicTh nmanux mpo BiaMoBu BAT no3Bosnsie BU3HAUUTH TNPHYMHU IX MOSBJICHHS, PO3POOUTH KOHKPETHI
3aX0AM MO iX YCYHEHHIO, BU3HAYUTH TEPMIHM NPOBEICHHS NPOQINaKTHYHHX POOIT, 3alPOIOHYBATH  METOIUKH
MOJICTFOBaHHsI TEXHIYHOTO cTany MauuH (Puc.1).
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5
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Puc. 1. EBakyauisi i peMoOHT BilicbK0BOI aBTOMOO1/ILHOT TeXHIKH HA (QPOHTI
DOoTO 3 BIAKPUTHUX JIKEPET

TexHiuHUi cTaH BIHCHKOBOI TEXHIKM — I1¢ KOMIUIEKCHA OIliHKa ii mpare3aaTtHocTi (00€31aTHOCTI, MPUIATHOCTI
JI0 BUKOPHCTAHHS), IO BH3HAYAETHCS MUISXOM KOHTPOJIO MapaMeTpiB MijJ Yac eKCIuTyartarlii, oOCIyroByBaHHS Ta
PEMOHTY, OOPMIIIETHCS aKTaMHU KOMICIH 1 3aJIe)KHUTh Bijl CTaHy KJIIOYOBUX BY3JIiB (IBHI'YHIB, arperaris), piBHs 3HOCY,
KOMIUIEKTHOCTI Ta HassBHOCTI JIOKyMeHTauii. 11 MiATpUMKY TEXHIYHOTO CTaHy 3aCTOCOBYIOTH aBTOMAaTH30BaHI 3aco0n
KOHTPOJIIO, @ JUIsl PEMOHTY M CHHMCaHHS CKJIAJAI0Th JIETaIbHI aKTH, 110 (GIiKCYIOTh Je(eKTH, MPUYNHH MOLIKOIKEHb Ta
notpibHi podotu [21-26]. IcHytoTh HacTynHi craHu MamuH [21,24,25]:

1. INpauesnatuuid craH — crad 3paska BAT, mpu sikoMy 3HaueHHs BCiX HapaMeTpiB, IO XapaKTepU3YIOTh
3/IaTHICTh BHUKOHYBAaTH 3ajaHi (yHKOii, BiANOBIJAIOTh BUMOTaM HOPMAaTUBHO-TEXHIYHOI Ta KOHCTPYKTOPCHKOT
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nmokyMmeHTarii. [Ipare3gaTHicTh He BpaXxOBYy€ BUMOTH, SIKi HE BIUIMBAIOTh HA €KCIUTyaTaIliifHI MOKa3HUKHW, HATPUKIIA],
nedexru papOyBaHHs Ta T. 1.

2. Henpanesnaruuii cran — crad 3pa3ka BAT, npu sikomy 3HaueHHs Xxo4ya O OJHOrO 3 MapaMmeTpiB, IO
XapaKTepu3ylTh 3JaTHICTh BHKOHYBAaTH 3ajaHi (YHKLii, HE BIANOBIZAlOTH BUMOraM HOPMAaTHBHO-TEXHIYHOI Ta
KOHCTPYKTOPCBKOT JJOKyMEHTAILi1.

3. CrpaBHuii cTaH — craH 3paska BAT, npu sskoMy BoHa BiAIOBiZae BCIM BUMOraM HOPMAaTHBHO-TEXHIYHOT Ta
KOHCTPYKTOPCHKOI JokymeHTauii. CripaBHUH 1 mpane3laTHUi cTaHu He TOToXHI. CIpaBHUI CTaH BKIIOYae B cede
mpare3aatHuii ctad. CripaBHa MalrHa 00O0B’SI3KOBO Tparie3aaTHa. [Iparne3aaTHa ManmHa MoXke OYTH HECTIPaBHOIO.

4. HecripaBHumiA cTaH — cTaH 3pa3ka BAT, npu sskoMy BOHA HE BiIMOBiJae Xo49a O OJHIA BUMO31 HOPMATHBHO-
TEeXHIYHOI TOKyMeHTallii. B HecripaBHOMY CTaHi MammuHa MOXe OyTH Tpale3aTHO0, SKIIO HEeBiAMOBIIHICTH BUMOTaM
TEXHIYHOT JOKyMEHTAIlil He BiTHOCUTHCS 10 QYHKITIOHATLHUX MapaMeTpiB, AKi BU3HAYAIOTh CKCIUTyaTaIliiHI TOKa3HUKH
MallHA Ta i Tpare3 aTHICTh, HAPHUKIIa, He3HaYHI TOMKOKEeHHS abo nedopmaris Ky3oBa, nedexktu GapOyBaHHS,
MOJIOMKA OJIHOTO 13 JIUCTIB PECOpH, MEPEropsHHS €JIEKTPOJAMIIOYKH 1 T. iH. MalluHU i3 HECNpaBHUMU CKIJIQJOBHUMHU
YacTUHAMU, CTaH SKUX HE BIJMOBiZae BUMOraM Oe3meku (JJaMIOYKH CHTHai3allii, po3oute Jio0oBe CKIIO i T.m.) abo
CTIPUYMHSE MiJBUIIECHE CIPAllbOBYBAHHS JIeTajel, He IIOBUHHI TPOIOBXKYBaTH poOOTy a00 BUITyCKAaTUCh Ha JIiHi0. [HIIi
HECHPABHOCTI MOXYTh OyTH YCYHYTI MicJis 3aBeplieHHS poOOTH B MeXaxX 3MIHHOTO abo JOOOBOTO 3aBIaHHS.
[pame3aaTHuil cTaH MaIIMHU 3a0€3MEUYETHCS TEXHIYHOO CITyK000 BiCHKOBOI YaCTHHH, SIKA HECE BiIMOBINATBbHICTH 3a
BYaCHEe i SIKICHE BHKOHAaHHS 3aXOJIB TEXHIYHOTO OOCIyrOBYyBaHHS Ta PEMOHTY 3 JOJEp)KaHHSIM YCTaHOBJICHHX
HOPMATHBIB, & TAKOXK €(PEKTUBHY OPTaHi3aIliio Mpalli pPeMOHTHO-00CIyTOBYIOUOTO TIEPCOHAITY.

HeoOxigHicTh MATpUMaHHS BHCOKOTO piBHS mpare3gaTHocTi BAT BuTikae 3 THX OOCTaBHH, IO BiHCHKOBI
MallMHA € TEXHIKOI0, sKa 3HaXOJHMTHCSA B TMOCTiHHIA OOWOBiH ToTOBHOCTI. YacTe MpoBeACHHS pOOIT 3 BiTHOBJICHHS
npanezgatHocTi BAT, mo 3HaxonmsaTbess Ha 00HOBOMY depryBaHHI, NPU3BOJAWTH 10 CYTTEBOTO 3HIDKEHHS OOHOBOI
TOTOBHOCTI yTPYITyBaHHS BIHCHK.

PiBenr mpame3matHocTi 3paskie BAT 3Ha4HO BIUIMBAE i Ha 1HINI IMOKAa3HWKH MPOIECY IX EKCILTyaTallii.
[igBuieHHs piBHS Tparie3aaTHOCTI 3pa3kiB BAT 3HIKye TmparieBTpaTd i YMCeIbHICTh 0COO0BOTO CKIamy MiAPO3ILTiB
HiATPUMKH O0HOBOT TOTOBHOCTI MaIlIMH, 3MEHILY€ MOTPIOHY KUTBKICTh 3aIlaCHUX YaCTHH.

B Toii e yac migBUIIEHHs PiBHS Mpane3aaTHocTi 3pa3kiB BAT 30inbiye TepMiHM CTBOPEHHS HOBHX MAllIWH,
SIKi 3aJIe)KaTh B OCHOBHOMY BiJI 00CSTiB BUIIPOOYBaHb iX CHCTEM 1 €JIEMEHTIB, 110 MOTPiOHI AJIs M ATBEPIXKEHHSI 33/1aHOTO
PIBHS Ipale3aTHOCTI.

[Moka3zHuku mpane3aatHocTi 3paskiB BAT matore iiMoBipHicHHH XxapakTep. Lle BHKIMKaHO NMpUYMHAMH, SIKi
YMOBHO MOYKHA TOIITUTH Ha JBi TpymH. J[o mepInoi rpymnu BiTHOCATHCS HMPUYHHH, IO 00YMOBJIEHI HECTaOLIBHICTIO
BJIACTUBOCTEH €JIEMEHTIB 1 CHCTEM CKIIaIOBUX 3pa3kiB BAT i3-3a HCOTHOPITHOCTI BUXiTHUX MaTepialiB, HECTaOUTbHICTIO
TEXHOJIOTIYHUX ITPOIIECiB iX BUTOTOBIECHHS 1 T.iHII. J[0 APYToi rpyIH BiAHOCATHCS IPUYHHH, 110 BUKIIMKAHI BUIIaIKOBUM
XapaKkTepoOM yMOB iX eKCILTyararlii, 30kpeMa, 00HOBOTO 3aCTOCYBaHHSI.

VY 3B’s13Ky 31 CKJIQJHICTIO TpoIieciB 3acTrocyBaHHsI BAT, siki MIpUBOAATE 10 BIIMOB €JIEMEHTIB, Ay)Ke BaXKKO iX
iMITYBaTd B IITYYHHX YMOBaxX 3 BHCOKOIO JOCTOBIPHICTIO Ta B HeOOXimHHX oOcsirax. TOMy OCHOBHMM METOJOM
oTpuMaHHs BuXinHOi iH(popmauii npo BimMoBu BAT Tta iX eneMeHTiB € BUNpOOYBaHHsS B yMOBax eKCIUTyaTamil 3
BUKOPUCTAHHSIM CHCTEMH 300py i 00poOKu iHdopMmariii mpo 1 npare3aaTHicts [6].

Indopmariist po HajifHICTh OBMHHA OYTH IOBHOIO ( MOBHI BIZOMOCTI PO 00’€KT BUIPOOYBaHb Ta YMOBH
BUNPOOYBaHb), JOCTOBIPHOIO (MaTH OO0 ’€KTHBHI, JOKyMEHTalbHI, KBaJi(iKOBaHi JaHHI), JUCKPETHOIO (MaTH
MOBIIOMJICHHSI 10 OKPEMHM IpPH3HAKAM), CBOEYACHOIO, HerepepBHOK ( Oe3lepepBHO OHOBIIOBATHCH y 3B’SI3KY 3
YIOCKOHAIEHHSIM KOHCTPYKIIIi).

3 ypaxyBaHHSIM TOTrO (aKTy, 10 YMOBH 3acTocyBaHHs BAT 3a npu3HaueHHsIM, HOCSTH BUIAJKOBUI XapakTep i
MaroTh IMOBIPHICHI XapaKTEPUCTHKU JOPOXKHIX YMOB, HIBHIKOCTEH i PEeXHUMY pyXYy, NPOTHAII NMPOTUBHMKA Ta iHIL,
IIPOTIOHY€THCS OLHIOBATH piBeHb mpane3naTHocTi BAT KOMIUIEKCHMM TOKa3HMKOM — KOe(illieHTOM BH3HAYCHHS
npane3gatHocTi 3pa3kiB BAT, sikuil BU3HaYaeThCss HACTYITHUM YHHOM:!

Kpp(t) = P1(1) - P(1) - P3(D), (1)
ne P1 (t) — iimoBipHicTh Ge3BiiMOBHOT poOoTH 3pa3kiB BAT npu BUHHKHEHHI BiIMOB, III0 OYiKYIOTHCS HA €Talli
BUKOPHCTAHHSI 32 IPU3HAYEHHSIM (Ha eTarli O4iKyBaHHS BUKOPUCTAHHS 32 IPU3HAYCHHSIM);

P2 (t) — fimoBipHicTs Ge3BiIMOBHOT poOoTH 3pa3kiB BAT npyu BUHUKHEHHI BiIMOB, 1110 HE OYIKYIOThCS Ha eTari
BUKOPHCTAHHSI 33 IPU3HAYECHHSIM;

P3 (t) — iimoBipHicTh Oe3BIAMOBHOI pOOOTH OCHOBHHX arperaTiB 3paskiB BAT 1o kamitaibHOro peMOHTY
(ctincanns).

1. VimoBipuicTs Ge3BinMOBHOT poGoTH 3paskie BAT Hpu BHHHKHEHHI BiMOB, IO OYiKYIOTHCS Ha eTami
BUKOPHUCTaHHS 3a pu3HadueHHsM (P1 (t)).

MmoBgipricTs 6e3BiaMOBHOT po60TH 3pas3kiB BAT npy BUHMKHEHHI BiIMOB, 110 OUiKYIOThCA MOXKHA OOUHCIUTH
3a Gopmyiioro [6,12]:

t
Py(t) = e AOdL, )
e A0 IHTEHCHUBHICTH BiIMOB, 1/To.
1 Aam
At) = ST (€))

e Am YKCJIO0 BiJIMOB 32 OJMHUINO Yacy, 1/rox;
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n(t)

At IHTEepBAI 4acy, TOA.
Jnist mepiony HopMalibHOT €KCIUTyaTalil ClipaBe MBI €KCIIOHEHIIIaIbHUH 3aKOH HaAIHHOCTI:

t
Py(t) = e~ o M0t = g-2¢, (4)

- 9MCJIO HE BiIMOBHUBIIHUX JI0 JAHOTO MOMEHTY Yacy CKJIAJOBHX YacTHH, 1/TO;

2. MmoBipaicTs Ge3BiaMOBHOI po6OTH 3paskiB BAT mpu BUHHMKHEHHI BifMOB, IO He OYiKYIOTHCS HA €Tarli
BUKOPHUCTAHHS 32 Ipu3HavueHHsM (P2 (t)).

OCHOBHUMH BpakatounMH (pakTopaMH BiMICbKOBHX aBTOMOOIIB ITij 4ac BeAeHHs OoitoBux it € [20]:

FPV- nponn (50-60)% ypaxeHs. (XapakTep MOIIKO/PKEHb: MPOOUTTS KaOiHU Ta Ky30Ba, 3aiiMaHHS MaJTUBHUX
0akiB, JETOHALlisl BaHTaXy, BUBEJCHHS 3 Jaxy ABuryHa. OcoOnmBOCTI: JPOHM MalOTh BHCOKY TOYHICTH 1 O'FOTBH Y
HalypasNuBilIi 30HH).

Aprunepiiicbki cHapsiaM Ta KaceTHi Ooenpunacu (25-30) % ypaxeHs. (XapakTep MOUIKOPKEHb: MHOXHHHI
OCKOJIKOBI MPOOUTTS OOIIMBKHM, 3HUIIEHHS IIWH, NepeOMTI rajbMiBHI IUIAHTH Ta €JIEKTPOIPOBOJKA, PO30OHTE CKIIO,
nociveHi pagiaropu. OcOOIMBOCTI: MOBHICTIO 3HEPYXOMIIIOIOTh TPAHCTIOPT. ABTOMOOLTH 0€3 THCKY B TAJIbMiBHIM CHCTEMI
YH 3 BUTEKJINM aHTH(PHU30M CTa€E HEPYXOMOIO MIIIIEHHIO).

Minn (10-15) % ypaxkeHs. (XapakTep MOMIKOIKEHb: PYIHYBaHHI MOCTIB, KOJIICHHUX AWCKiB, MeOpMaIlis paMH,
KOHTY3is1 a00 3aru0eltb eKinaxxy BiJl MiHHO-BHOYX0BO1 XBHITI. OCOOIUBOCTI: 3arp03y CTAHOBJIATH CUCTEMH JIUCTAHIIHHOTO
MiHyBaHHS).

3 ypaxyBaHHSIM TOTO (haKTy, IO YMOBH BHKOpPHCTaHHSA 3pa3kiB BAT, 30kpema BiHCHKOBHX MAIllWH, HOCSTbH
BUIIAJIKOBUI1 XapaKTep, IPOIIOHYETHCS OLIHIOBATH 3aXHIIEHICTh MalllMH nMoka3HukoM: PHB — iiMOBipHiCTh HE BpasKeHHs
MAIMHY [TPU 3aCTOCYBaHHI IPOTUBHUKOM 030POEHHS.

VIMOBipHICTh He BpaKeHHs MAIIMHH IIPH 3aCTOCYBaHHI IPOTMBHUKOM BH3HAYEHOTO BpaXaiodoro 3acoby PHB
3aJeKHUTh BIJA: TOTOBHOCTI eKilax<y A0 BUKOHAHHS TOCTABJICHOTO 3aBAaHHs, CKPHUTHOCTI INEPeCyBaHHS; dYacy
3HAXOJUKEHHS IiJl BOTHEM MPOTUBHMKA Ta T.IHIIL:

PHB=P2(t)=1_Pyp' (5)

HmoBipHicTb ypaxkeHHs P, MallMHK 3 ypaxyBaHHAM 4acy ii 3HAXO/DKEHHS ITijl BOTHEM IIPOTHBHHKA | MOMEHTY
il BUSIBIIEHHSI MOKHA BU3HAYUTH 3a IOIIOMOT'010 BUpaszy [27]:

_ 1 —pAq-
Po=1-agli-e™mul, ©

e

Ay — gucio mocTpiniB mo mimi 3a gac tl =t* — T, c;

t* — Jac 3HaXO/DKEHHS MaIlIMHU B 30HI 00CTpily, C;

T — MOMEHT yacy BUSBJICHHS MaIllWHH, C;

P — IMOBIpHICTh BIly4aHHS B MaIlIHHY.

Hanpuknan, npu:

— HMOBIPHOCTI BIy4YaHHsS B ManmwHy: p = 0,8;

YHCIIl MOCTPUTIB MO Ifimi 3avac tl =t* —T: A=1;

Yyacy 3HaXOJDKEHHS MAaIlllHU B 30HI o0cTpiny: t*= 100 c;

MOMEHTY 4Yacy BusiBieHHs MaumHu: T =90 c.

_ -0,81-107 — 1 _ _
Pyp—l—m'[l—e ]—1 0,125—0,875
Pyp=1-P,=1-0,875=0,125.

3. VimoBipHicTh 6€3BiIMOBHOT POGOTH OCHOBHHX arperaTis 3paskiB BAT 10 KamiTaabHOr0 PeMOHTY (CIHCAHHS)
(P3 (t)). B OCHOBi BIACTHBOCTI «IOBIOBIYHICTBY, SIK 1 BIACTHBOCTI «OE3BIJIMOBHICTEY, JICKUTHh BIACTHBICTH OOHOBOT
MAIlIMHH 30epiraT Mpane3JaTHiCThb. Pi3HUIS TTOJIsITae B TOMY, IO O€3BIIMOBHICTE ITOB’sI3aHA 3 MTOCTIHHIM 30€pEKCHHIM
MpPAaIEe3aaTHOCTI, a JOBIOBIYHICTh — 13 30epeKEHHM IPALe3JaTHOCTI JI0 TPAHUYHOTO CTaHy 3 HEOOX1THUMU ITepepPBaMH.

JIOBrOBiUHICTH MOXE XapaKTepU3yBATUCS, 30KpeMa, HACTYITHUMH ITOKa3HIUKAMH:

cepeHil pecypc 10 KamiTaJbHOTO PEMOHTY (CITMCaHHA);

CepeHil CTPOK CITyKOM 10 KaIliTaIbHOTO PEMOHTY (CIIMCAHHS).

t

P3(t) = e_T_KP, (7)
ne TKP - cepenHiit TepMiH CiTy>kOH 10 KaIliTaIbHOTO PEMOHTY, TOJL.;
t — yac BUKOPUCTAHHS MAIIMHH, TOJ.
TakuM 9rHOM, KoedilieHTOM BU3HAUSHHS MIpane3aaTHocTi 3pa3kiB BAT BH3Ha9aeThCSI HACTYITHIM YHHOM:
t
1

Kpp(£) = Py(8) - Po(t) - P3(t) = e™** - [1 = ———- (1 — e P4 0)] - e Tar, ®)

BusnaunMo piBeHb mpare3aatHocTi aBToMo0ins KpA3 (koedimieHT BU3HAYSHHS TPaIe3JaTHOCTi) 3 MOMEHTY
BBCJICHHS B CKCIUIYATAIIFO JI0 KAMiTAIbHOTO PEMOHTY IIPU YMOBI:

P,(1)=1.

Buxigni gani [28]:
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- cepenmHill TepMiH ciryxk0u 10 kamitaabHoro pemonty TKP=10000 rox.;

- cepemHiit yac poboTu MamuHu 710 Bigmosu T0=6000 rog.;

- rapaHTiiiHuii yac podbotn mammHu TI'ap.=1200 roa.

PesynbraTil po3paxyHKy, IPOBEAEHOT0 3a A0IOMOoror Bupasis (1,4,7,8), HaBeneHuii Ha puc.2.

Konp.

1
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02

q

01

| | | | | ] | | | —
B o o o e - + t + —

0 1000 2000 3000 4000 5000 6000 7000 8000 <000 10000 teO()

Puc. 2. — I'padik 3anexnocti Ky, (t) ams aBromobinsg KpA3-31 Big moyaTky excmiryaTamii 10 KamiTaJbHOT0 peMOHTY
ABTOPCHKHIA PUCYHOK.

Amnani3 rpadiky 3anexxHocTi K rp (t) aBTOMOOLIS BijT MOYAaTKy €KCIUTyaTallii 10 KaIliTaIbHOT0 PEMOHTY J03BOJISE
BH3HAYWTH PiBEHB MPaIle31aTHOCTI MAIlIMHU B 3aJIKHOCTI BiJl TepMiHY BUKOpHCTaHHA. Ha rpadiky mokazaHo 3MEHIIICHHS
Koe(ilieHTa BH3HAYCHHS MPaIe3qaTHOCTI 3pa3KiB MaIluH, MpY BUHUKHEHHI BiIMOB, IIIO OYIKYIOTHCS Ha eTaIll
BUKOPUCTAHHS 3a TPU3HAYCHHAM (Ha eTami OYiKyBaHHsS BHKOPHUCTAHHS 3a MPU3HAYCHHSIM) 1 TEXHIUHI BIUIMBH, ITiCISI
MPOBEICHHS IKUX 3HaueHHs KoeillieHTa BU3HAUSHHS IPAle3JaTHOCTI MPUBOJUTHCS Y BiIIOBIAHICTD 10 BEJIMYHMHHU, 110
HIATPUMYETBCS y IPOLIEC] eKCILTyaTallii.

3 ypaxyBaHHAM BupasiB (5,6) B TOBUIEHUI MOMEHT 4acy t; = 3600 roJ. mpu, HaPHUKIIAM,

Pyp = P,(t;) = 0,125 Bennuuna KoedimieHTa BU3HAYCHHS TIpaIle31aTHOCTI MaIIMHH, 0 OYIKY€EThCS:

t
Ky () = Py (t) - Py(t) - P3(t) = e™** - [1 — (1—ePMt)]. e Tkr = 0,69 - 0,125 =~ 0,09.

p-A-ty

Takum 4rHOM, 32 JonoMororo 3ajnexnocrei (1) — (8) MokHa BU3HAYNTH KOe(Il[iEHT Mpale3JaTHOCTI 3pa3KiB
BAT KIlp. Ha erani excruryaTauii Ta BU3HAYMTH HANpPSIMU IiJBUIICHHS MiATPUMAaHHS Mpale3AaTHOCTI BiiiCbKOBOT
aBTOMOOLITBHOT TEXHIKH ITPH BUKOHAHHI ITIEPEBE3CHb.

BHCHOBKM 3 JaHOTI0 JOCTIIKEeHHS
i mepcneKTHBYU NMOAAJBIINX PO3PO0OK Yy JAHOMY HANPAMI

1. OTpuMaHUT KOMITICKCHHN MOKa3HUK BU3HAYCHHS IPaIle31aTHOCTI 3pa3kiB BAT103BosIsI€ OIIHUTH TOTOYHUH
piBEeHB INpare3aaTHOCTI aBTOMOOUIFHOT TeXHIKM (IIPY BUKOPUCTaHHI aBTOMOOUILHOT TEXHIKM 3TiHO 3 PIYHUM IITAHOM
eKCIUTyaTalii Ta pPeMOHTY MallMH BiHCHKOBOi YaCTHHH), BHU3HAYWTH BIUIMB HA Ipale3JaTHICTh MallMH OKPEMHX
MOKAa3HMUKIB Ta HAMITHTH NUIAXH 3a0e3Me4eHHs 3aJaHOr0 PIBHS MPANe3JaTHOCTI aBTOMOOINTBFHOI TEXHIKH BiHCHKOBHX
YaCTHH Ta 3’€JIHaHb PU BUKOHAHHI 3aBIaHb 33 IPU3HAYCHHSIM.

2. TlpakTHyHa IIIHHICTP OTPHMAHUX PE3YJBTAaTIB 3aKIIOYAETHCS y TOMY, IO 3HAHHA PEANBHOTO pPiBHSA
Mpare3gaTHOCTI aBTOMOOIIFHOI TEXHIKH BilICBKOBOI YaCTWHH JO3BOJIIOTH MOKPAIIUTH OOJIK POOOTH aBTOMOOLIBHOT
TEXHIKH Ta IUIAHyBaHHA pOOOTH MAIWH, IPOBOJUTH aHAJII3 1 OI[iHIOBAHHS PE3yIbTaTiB X BUKOPHCTAHHS.

3. IlepcieKTHBY MOJANBIINX AOCHIIIPKEHb AOIIBHO CIPSMYBaTH Ha OOTPYHTYBAaHHS CyKYyITHOCTI KPUTEpiiB 10
3aIpOIIOHOBAHOTO KOMIUIEKCY MOKa3HHKIB Ta 3a0e3MeueHHs BUCOKOrO piBHs 0€3BiIMOBHOI poOOTHM MamMH Ha eTari
PO3poOKH BUMOT 10 cydacHuX 3pa3kis BAT.
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