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AnHomauyusn

B craTbe mpezncTaBieHa MMUTAIIMOHHAS MOJENb PadOTHI aBTOCEPBHCA B YCJIOBUSX OOCITYXHMBAaHUS CEMH KaTETOPHI TPaHCHOPTHBIX
CpeICTB, NpeAHa3HAYEHHAs 1)1 BU3YIU3alMH, aHAIM3a U OMCKA YCTOWYMBBIX ITAPaMETPOB (PyHKIIMOHUPOBAHUS CHCTEMBI. Pe3yiib-
TaTOM PabOTHl MMHTALMOHHON MOJENHN aBTOCEpPBHCA OYAyT TMCTOTPaMMBI JIUTEIBHOCTEH HAXOXICHUS TPAHCIOPTHBIX CPEICTB B
aBTOCEPBUCE M KOJIMYECTBO OTPEMOHTHUPOBAHHBIX TPAHCHOPTHBIX CPEICTB MO KaTErOPHAM, HA OCHOBAHHH KOTOPBIX PaCCYUTHIBACTCS
IpUOBLTE aBTOCEpBHCA. Takke MOTYT OBITh PACCUMTAHBI: paclpe/ielIeHHe BpeMEeHH HaX0XKICHNS TPAHCIOPTHEIX CPEJICTB B OUSpeH U
B cHCTeMe, KOG QUIMEHT 3arpy3Ku KaHanoB (Opuran), CpenHss IJIMHa OYepeH, CpeaHee BpeMs OXKUAaHNs 00CTY)KUBAaHHS, BEPOSIT-
HOCTb OXKHJIaHUSI OOCITY>KUBAHMsI, BEPOITHOCTh OTKa3a B IIPpHEMe TPAHCIOPTHOTO CPeACTBa HA oOcimyxnBaHue. MMuTanuoHHast Mo-
JIeTb MOXKET ObITh MCIOJIB30BaHA MPH OLEHKE JOCTATOYHOCTH CYMMAapHOH MOIIHOCTH aBTOCEPBHCOB, PACIIONIOKEHHBIX B PETHOHE,
JUTSL OKa3aHMs KaueCTBEHHOTO CEPBHUCHOTO 00CITy)KHBaHUS MOTEHIIHAIBHEIM IIOTPEONUTEISIM.

Knrwoueswie cnosa: TpaHCHOpTHBIﬁ KOMILJICKC, I/IHq)paCprKTypa, aBTOCEPBUC, Hepepa6aTLIBanma${ CHOCO6HOCTB, UMUTAIHOHHOEC MO-

JIEITMPOBAHKE, KATETOPUH TPAHCIIOPTHBIX CPELCTB.
BBenenune

TpancmopTHbI KoMmIuIekc Poccum pabortaer B ycio-
BUSIX €XKETOIHOTO POCTa 00BEMOB I'PY30BBIX NIEPEBO30K U
JeUIUTa TPOMYCKHBIX M IPOBO3HBIX CIIOCOOHOCTEH, 9TO
BBI3BIBAET HEOOXOIMMOCTh B OOJNBHIMX OOBEMax HHBE-
CTHLMH JUIS MO3TAITHOTO Pa3BUTHsI MHPPACTPYKTYpsI [1-
3].

B Tpancnoptroit crparernn P® [4] Ha mepuon mo
2030 r. craBUTCA 33/1a4a UHTCHCUBHOTO Pa3BUTHS TPaHC-
MOPTHON HMHQPAcTPyKTypbl. OMHUM U3 HalpaBlICHHH €€
Hay4HOTrO oOecrieueHHs ABISETCS CO3MaHNEe MMUTALNOH-
HBIX CHCTEM, IIO3BOJISIIOIIMX MOJCIHPOBATE CHUCTEMBI
Pa3IMYHBIX BUAOB TPAHCIIOPTA.

Hayunesimu  cotpynuukamu  MHcTuTyTa mpoOGiem
tpancnopta um. H.C. Conomenko (UIIT PAH) B conpy-
xkectBe co crneruanuctamu OAO «BHEIIBY3LEHTP»,
ITerepOyprckoro rocymapcTBeHHOTo yHHBepcurera M-
neparopa Asekcannapa | u Mypomckoro uHCTHTYTA ((H-
nran) BmaguMupckoro rocynapcTBEHHOTO YHHBEpPCHTETa
nMeHn Anexcanzapa I'puropseBuua u Hukonas I'purops-
eBnya CTOJIETOBBIX, @ TAK)KE Ps/ia OTPACIEBBIX XKEIE3HO-
nopoxkHbIX opraHmzamii (AO «HCTHTYT SKOHOMHKH U
pa3ButHs TpaHcnopTa», ITAO «Jlenrunporpanc» u 1p.)
Obu1 pa3paboTaH psifi UMHUTALIMOHHBIX MOJEJNEH, M03BO-
JISIOIIHUX OLEHUTh BO3MOXHOCTH OCBOEHHSI NEPCIEKTUB-
HBIX 00BEMOB pabOTHl 0OBEKTaMH TPAaHCIIOPTHOW HH(ppa-
CTPYKTYpHI [5-7].

B UIIT PAH B nHacTosimuii MOMEHT BBINIOJIHIETCS
Hay4HO-HccleoBarenbckas pabora «Pa3paboTka Hayd-
HBIX OCHOB TOCTPOEHHUS HHTEIEKTYalbHBIX TPaHCIOPT-
HBIX CHUCTEM», B paMKaxX KOTOPOH IIaHUpPYeTCs CO3JaTb
MO/IETIb, MO3BOJISIOINLYIO OLIEHUTh HA MAKPOYPOBHE J10CTa-
TOYHOCTh CYMMapHONH MOIIHOCTH aBTOCEPBHCOB, PAacIIo-
JIO)KEHHBIX B PETHOHE, ATl OKa3aHHs Ka4eCTBEHHOTO Cep-
BUCHOTO 00CITY>KHBaHHMS TIOTEHIIHAIBEHBIM ITOTPEOUTEIISIM.

Ora npoOiieMa Ha CErOJHSIIIHWNA MOMEHT SIBIISICTCS
BecbMa akTyaibHOU. Tak, cormacHo [8]: «Bcerma HyXHO
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3HaTh, KAKOE KOJIMYECTBO aBTOPEMOHTHBIX HYKHO UMECTh
ISl TOTO, YTOOBI 00ECIIEYUTh CBOCBPEMEHHBI PEMOHT
aproMammH. Eciou ux OyneT Majo, To BO3MOXHO 00pa3o-
BaHHE OYepear aBTOMOOWICH, 0)KUAAIONINX PEMOHTA, KO-
TOpasi MOXKET MPHUBECTH K OOJBIIMM MAaTEPHUATBHBIM TI0-
TEpsIM: MPOCTOM MAIIMH MOTYT OKa3aThCs Ooliee TOpOro-
CTOSIIMMU, YeM pACHIUpPEHUE PEeMOHTHOH 0a3bl. [lpu
3TOM HEOTPaHHYCHHOE €¢ PACIIMPCHHE HE TOJBKO Hepa-
3YMHO, HO M HEpealbHO: HEOOXOIHUMO 3HATh ONTHMAJIb-
HOE PEIICHHUE, MO3BOJIAIONICE PEIINTh 3a/1a4y TaK, YTOOBI
00ecreYnTh MUHUMAIBHBIN IPOCTOW aBTOMAIIWH B OXKH-
JAaHUU PEMOHTA M PACIIMPHUTH PEMOHTHYyIO 0Oa3y Oe3 He-
OITpaBAaHHBIX (bl/IHaHCOBI)IX HU3IOCPIKEK».

IIpu 3TOM cilegyeT yuuThIBaTh, YTO PA3BUTUE CUCTE-
MbI aBTOCEPBHCA HEMOCPEACTBEHHO CBSI3aHO C KOJIHYE-
CTBOM aBTOMOOWJIEH, JKCILTyaTHPYeMBIX B CTpaHE H B
KOHKPETHBIX PETHOHAX. 3a MEepHOJ IKCIDTyaTallud aBTO-
MOOWIIA, 3aTpaThl HA TEXHWYECKOE OOCITY)XKHBaHUE U pe-
MOHT, B pAJC CJIy4aceB IMPCBLIMIAIOT €T0 IMEPBOHAYAIBHYIO
croumocTh [9]. B ¢BsA3M ¢ pOCTOM KOJIMUECTBA aBTOMOOU-
JIeH, BO3pacTaeT CHpOC Ha YCIYTH, OKa3bIBacMEIC TIpPEI-
MPUATUSAME TEXHUIECKOTO aBTOCEPBUCA.

Ha HawanpHOM 3Tame 3ta mpobiieMa MOXeET OBITh pe-
IIeHAa C WCIOJIF30BAaHMEM MAaTEeMaTHYeCKOTo armapaTa
Teopun MaccoBoro obcmyxkuBanus (TMO) [10], mis gero
MOJIeNIb aBTOCEPBHCA IPEICTABIIETCS B BHIEC MHOTOKa-
HAJILHOW CHCTeMBI MaccoBoro obcmyxwuBanus (CMO) c
ouepenpo. B omHOM ciydae, 3Hash WHTCHCHUBHOCTH I10-
CTYIUICHUS aBTOMAIIIWH, CKOPOCTh WX OOCITy>KUBaHHUS
(peMoHTa) U 00BEM HAKONMMUTEIHHOW TUIOMIAKHA, MOXKHO
ONpENCINT, HEOOXOAMMOE YHCIO PEMOHTHBIX OpHra
(kaHaIOB OOCITYXUBaHUs), YTOOBI CPOKH PEMOHTA OBLIH
MIPUEMIIEMBIMH, & BEPOATHOCTh OTKa3a B MPHEME aBTOMO-
Ouns (0 MPUYMHE 3aHATOCTH OpUTa] U HAKOMUTECIBFHOU
IUTOINAAKHM) HE IMPEBbIIIaNa JOMyCTUMYI0 BenuunHy. He-
BBIMIOJTHEHUE A3THUX YCJIOBUI YpeBaTO MOTEpe KIMEeHTa
BBHJy €r0 OOpaiieHus B WHYIO CEepBUCHYIO ¢Gupmy. B
JIPYTOM ciydYae, palroHaIbHOE YHCIO OpHral Ompeelis-
€TCS Ha OCHOBE SKOHOMHUYCCKOTO OajaHca MEXIY TOXO-
JIOM OT OOCITY)KCHHBIX aBTOMOOWIICH U pacxoJamMu Ha CO-
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Jiep KaHre OpUrajy, 4Tto TakKe oTpaxkeHo B padore [10].

[IpenmymecTBoM TpuMeHEHHs Kiaccumdeckod TMO
JUIL  MOJEIHMPOBaHMS pPadOTHl aBTOCEPBHCA SIBISCTCS
HallMYhe aHAJMTUYECKUX BBIPAXKEHHH, MO3BOJISIONIINX
OLICHHTH IIOKa3aTesin paboThl aBTOCEPBHCA, & HEIOCTaT-
KOM — psiji IOMyIIeHuH (TIpocTeimmii MOTOK 3asiBOK M X
OTHOPOJTHOCTH, HKCHOHEHIMAIBHOE PacIpe/ielieHHe Bpe-
MEHH 00CITyXHBAaHUA U T.II.), YTO HE BCETAa COOTBETCTBY-
€T peallbHOMY MOPSIKY PaOOTHI aBTOCEPBUCA. YUUTHIBAS
9TO, AJISl IMHUTAIIMOHHOTO MOJCIUPOBaHUS PabOTHI aBTO-
CepBHCA IIEJIECO00Pa3HO OCYIIECTBITH C UCIIONB30BaHU-
€M COBPEMEHHBIX KOMITBIOTEPHBIX CHCTEM.

B Hacrosmiee BpeMs MOICTHUPOBAHUE SIBISCTCS OC-
HOBHBIM MHCTPYMEHTOM HCCIICOBAHUIA B Pa3IMIHBIX 00-
JACTSAX 3HAHWUN, HAYIHO 0OOCHOBAaHHBIM METOJOM OLICHKH
XapaKTEePUCTHUK CIOXKHBIX cuctem [11-14].

IlepBbIM 3TamoM MOJECNUPOBAHMS SBIAETCS pas3pa-
00TKa MMHTALMOHHON MOJENH aBTOCEpBHCa HAa MHUKPO-
YPOBHE ISl OLIEHKU €Tr0 TeXHHYECKUX M 3KOHOMHUYECKUX
apaMeTpPOB C MOCIEAYIOIMINM MOACTHPOBAaHUEM CETH aB-
TOCEPBHCOB.

Bonpocy mozxenrpoBaHusi paboThl aBTOCEPBUCOB TIO-
cBsIeHbl paboThl [15-16], ogHAaKO WX aBTOPBI YAETSIOT
BHUMaHHE HEIOCPEACTBEHHO TEXHOJIOTHYECKOMY Mpo-
Ileccy, B TO BpeMs Kak Ui MOJEIUPOBAHHSA CETH aBTO-
CEPBHCOB IIeNIeCO00pa3HO abCTParupOBaTHCS OT TEXHOJIO-
THYECKOTO TpoIlecca OKa3aHWS aBTOCEPBUCHBIX YCIYT,
3aMEHHB €r0 BPEMEHEM HaXOXXACHUS TPAHCIOPTHOIO
CpeJCTBa B aBTOCEPBUCE.

CTpyKTYpa HMMHTAIHOHHOI MOJe/ I aBTOCepPBHCA

HWMurtanmonHas Mozenb, CTPYKTypa KOTOpPOH mpen-
cTaBlicHa Ha pHc. 1, ObUIa MOCTPOEHA C MOMOIIBIO JIUC-
KPETHO-COOBITUIHOTO  TMOJAXOAa, pPEajn30BaHHOTO B
AnyLogic, 9To T03BOJIMIO C OOJBINEH 0O0BEKTUBHOCTHIO
paccMOTpeTh MPOIecC PEMOHTA TPAHCIIOPTHBIX CPEACTB.

B wmuTannoHHOW MoOmenu 3asBKU (TpaHCTIOPTHHIE

HHE aBTOMOOMJIEH) C 3aJaHHOH BEPOSTHOCTBIO, IOCIIE
4Yero OHM nocTtymnaroT B Osok (Oyepens Ha oOciyXuBa-
HHE), KOTOpas XapaKTepu3yeTcs IBYMS MapaMeTpaMHu.
MaKCHUMaJIbHOM BMECTHUMOCTbIO M MaKCHUMAaJIbHOW JUIH-
TCJIIbHOCTBIO OKHUJIAHWA 3aABKH B OYEPCIN.

Ecnu aBTOMOOWIB HaxomuTcs B ouepenu Oonee J0-
ITyCTUMOT'O BPEMEHHU MM €CIIM K MOMEHTY IOCTYIUICHHS
aBTOMOOWIA B odepenb €€ JIMHA NPEBHIIACT MaKCH-
MaJlbHOEe 3HAa4YeHWE, TO TPAHCIIOPTHBIC CPEICTBA YIajsi-
I0TCS U3 MOJeNH. B 3TOM cilyyae cuuTaercsi, 4To mapa-
METpbl paboThl aBTOCEpPBHCA HE YIOBJIETBOPSIOT TpeOO-
BaHMSAM IOTEHIMAIBHBIX KIMEHTOB, 1 OHU HAIPaBATCS B
JIpyTOi aBTOCEpBHULC.

yﬂaﬂeHHe TPaHCIIOPTHBIX CPEACTB U3 MOJCIN BEACT-
Csl OTZENIBHO JJIsl KaKAoro ycioBusi B Onokax «Heymo-
BIIETBOPEHHOCTb BpeMeHeM oxujaHus» u «Heynosie-
TBOPEHHOCTh [UIMHOM odepenm». HakoruieHne maHHbBIX O
HEOOCITy’)KeHHBIX aBTOMOOMIISIX TIPOUCXOIMT C HUCIIOJIB30-
BaHMEM NIEPEMEHHBIX MOJCIH:

e «KosmuecTBO HEOOCTYKECHHBIX aBTOMOOMIECH W3
3a_JI0JTOr0 BPEMEHH O0XKHIaHUSI»;

e «KosmuecTBO_HEOOCTYKECHHBIX aBTOMOOHMIECH W3
3a_0OJIBILION JITMHBI OYepeany.

ITomyynB cTaTHCTUKY KOJIMYECTBa aBTOMOOMIIEH, KO-
TOPBIX HE YCTPOHMJIO BPEMS OXKHIAHHS CEPBHCHOTO 00-
CITy’)KUBAaHUsI B OYEPEH, MOKHO OyJET pacCUHuTaTh yIIy-
IICHHYI0 TPUOBUTE aBTOCEPBHCA. DTOT PACUET BHIMTONHS-
€TCsl Ha OCHOBaHHMH CpPEJHUX CTAaBOK Ha PEMOHT aBTOMO-
OuJIsl, TAK KaK HEM3BECTHO, KAKOW MMEHHO PEMOHT Tpe0o-
BaJICS KITUEHTY.

3arem wunér Omox «KommyectBa OZHOBpPEMEHHO
_ PEeMOHTHpPYEMBIX aBTOMOOMIIEH», KOTOPBI OTBEUaeT 3a
OJTHOBPEMEHHOE 00CITyKUBaHHE B CHCTEME OMPEIEIICHHO-
TO KOJMYECTBAa TPAHCIIOPTHBIX CPEACTB, OrPaHMYEHHOI'O
IUIAaHUPOBKOW aBTocepBuca. [locne Hero pacrnosioxkeHa
ceTh OJIOKOB, MOCTUPYIONIUX BBHIOOP BHJa PEMOHTa B
3aBUCHMOCTH OT KaTE€rOpUH TPaHCIIOPTHOTO CPEICTBA.
ITapameTpsl 3THX OJIOKOB MO3BOJIOT 33JaTh MPOLEHTHOE
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Puc. 1. CTpykTypa HIMHTaITMOHHON MOJICIIH aBTOCEPBHCA, OOCITYKHBAIOIIETO CEMb KaTeropuit
TPAHCHOPTHBIX CPEIICTB
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CPEICTB, IOCTYMUBIINX B CEPBUCHBIN IIEHTP.

Bioku «PEeMOHT KaTeropuu TpPaHCHOPTHBIX
CPEZACTBY BBIIOJIHIIOT OJJHOBPEMEHHO TPH (QYHKIIUH:

1. «3axBaThIBalOT» MEXaHMKa, KOTOPHIH OyAeT 3aHu-
MaTbCcsl peMOHTOM. UHCII0O MEXaHHKOB B aBTOCEPBHCE 3a-
naércs B Omoke «KommdecTBO MexaHWKOB». B momenn
MEXaHUK SBIISIETCA PecypcoM, 6€3 KOTOPOTO HEBO3MOXKHO
Ha4yaTh pEMOHT aBTOMOOWIIA, TaXKe TP HATUIUH CBOOOI-
HOTO MECTa B 3JJaHUU aBTOCECPBUCA;

2. 3anep)XuBalOT 3asABKY (aBTOMOOWIb) Ha BpeMms
MIPOBEACHUS PEMOHTHBIX PadoT;

3. BrICBOOOXKIIAIOT MEXaHUKA TMOCIIe OKOHYaHUS pe-
MOHTHBIX paboT, 4TO MO3BOJSAET HA4aTh PEMOHT CIENIy-
FOIIETO aBTOMOOWIIS.

@ OxoHuaHne_pemoHTa_l_KaTeropum_TpaHCMOPTHLIX_CPEACTB - Sink

OcrosHblE
Wma:  Owkenuanne_pemonta_l_kate
Mapamerpel
CratncTika Tur: Sink<T extends Entity> Knacc sanekm:
Onucanue Maker: | ‘om.xj.anylogiclibraries.enterprise =

Jeiicteue npn sxope”

JCHUS TpchnopTme CpeﬂCTB B aBTocepBI/ICG U BBIBOS-
I[Me 3TH 3HAYCHHS BO BHEIIHUI TEKCTOBBIN (aitn. DTa
BO3MOXHOCTh PEAJIM30BaHA C MOMOIIbIO MPOrPAMMHOIO
Koja Ha si3bIke Java B cTpoke «/leficTBuE mpH BXOAEY.
[Ipumep mporpaMMHOIO KOjAa IpPEACTaBIEH HA pHC. 2.
3meck time() — 3T0 MOMEHT BpeMeHH yIaieHus 3aBKU U3
MoJienu, a «entity.A» — MOMEHT BPEMCHHU T'CHEPAIIUH 3a-
SIBKU.

Pesymprarer pacuéra Ha pa3pabOTaHHON WMHUTALIMOH-
HOM MOJENH TPEACTABISAIOTCS B BUIE TMCTOTpaMM pac-
MpeeIeHUs] BPEMEHHM HaXOXACHUS  TPAHCIIOPTHBIX
CpE/CTB B aBTOCEPBUCE U KOJMYECTBA OTPEMOHTHUPOBAH-
HBIX TPAHCIOPTHBIX CPEIACTB Mo KareropusiM. OAHAKO Ha
OCHOBaHHWH 3TUX JAHHBIX CJIOXHO CEJIaTh BEIBOJ 00 YI0-

|7 OvoBpaxats uma [ |Weknrounts [ Ha eepxrem ypoene Ha npezenTaymm Cozgate npeseHTaume

MyClass

KomMuecTBO OTDEMOHTMDOEAHHHX TDaHCNOPTHHX CpeAcTE 1 KaTernopum+=1:

datal.add (time () -entity.d) ;
file3.println(time () -entity.A)

Konwuectso:

OkoH4aHne_pemonTa_l_kaTeropun_TpaHCnopTHBIX_CPEeacTs - Sink

Puc. 2. [TapameTps! GJ10Ka yaajgeHust 3a1BOK U3 MOJIENIN ¢ IpUMepoM Java-Koza aist coopa U 3alncH
CTaTHCTHYECKHX JaHHBIX O Pe3yJIbTaTax MOJCIMPOBAHNS BO BHEIIHUH (aiin

Crnenyet oTMETHTH, 4TO B O10Ke «KommuecTBo Mexa-
HHUKOB» MOJEIUpYyeTcs He (U3MYECKOe KOIMYECTBO Me-
XaHHMKOB, & UX YCJIOBHOE YHCJIO, XapaKTepU3YIOIee BO3-
MOKHOCTb OJJHOBPEMEHHOIO PEMOHTA HECKOJIBKUX aBTO-
MoOumIiei. Bo3MOXXHOCTh YCKOPEHHS PEMOHTa aBTOMOOH-
Jell MpU HAJIMYMK CBOOOJHBIX PEMOHTHBIX MECT U MeXa-
HHUKOB B JAHHOW MOJICJIN HE pacCMaTpHBAETCsl.

3aBepluaoT MoOJenb OJIOKH, YAAJAIONIIME 3asiBKU —
TPAHCIOPTHBIE CPEACTBA U3 MOJEIM U BEAYLIHUE UX IOI-
cu€T MO KAaTeropusiM, a TaKkKe OJOKH, HaKaIUIMBAaroLIne
CTaTHCTUYECKUE JaHHBIE O CYMMapHOM BPEMEHH HaXOX-

(D) Pacustia_cefecToMMOCT pENoHTA_1_KaTeropHA_TPaHCMIOpTHEIX_CPEACTE
0 —

() KonMUECTBO_OTpENOHTYPOBAHHEIX _TPHCMOPTHEIX_CPEACTE_I_KaTeropn
Mo — -

—= () ™ CefiecToMMOCTE_penoHTa_TPaHCNopTHLR:_CPeACTE_L_kaTeropin
T 0

BJICTBOPUTEIIFHOW paboTe aBTOCEpBUCA TPH 3aJaHHBIX
nmapaMeTpax (QYHKIMOHHUPOBAHHS CHCTEMBI, MOITOMY
TEXHUYECKHE MMOKAa3aTeIU PabOThl HEOOXOAMMO YBSI3aTh C
SKOHOMHYECKUMH.

Jng  »3T0r0, C  HCHONB30BAaHHUEM  CHUCTEMHO-
JUHAMUYECKOTO TOJX0/a, peain3oBaHHOr0 B AnyLogic,
ObLTa pa3paboTaHa MOZETb, IPEICTABICHHAS Ha pHC. 3.

JlanHast MoJiesib B peajbHOM BPEMEHHM PacCUUTHIBAET
BEJIMYMHY TNPHOBUTH aBTOCEPBHCA, YYHUTBHIBAs TPU ITOM
Pa3IUYHYI0 CTOMMOCTh U CE0ECTOMMOCTh PEMOHTa s
paccMaTpuBaeMbIX KaTeropuil TPAaHCTIOPTHBIX CPEICTB.
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Puc. 3. CTpyKkTypa CHCTEMHO-THHAMHYECKOI MOJIeH pacuéTa SJKOHOMHYECKUX MapaMeTpoB HYHKIIHOHUPOBAHUS
aBTOCEpBUCa
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Cmpykmypa umumay uoHHoii Mmodesiu aemocepeuca

Tumyerko B.C.

KonmuecTBO  OTPEMOHTHPOBAHHBIX TPAHCIIOPTHBIX
CPEACTB IO KAaTErOpUsAM JKCIOPTHPYETCS B PEaTbHOM
peXXuMe BpEMEHH U3 MOJENH, IPeACTaBIeHHON Ha pHc. 1.
3aTteM, MCXOAS M3 PacLEHOK IO BHUAAM PEMOHTOB JUIf
KaXI0T0 TPAaHCIOPTHOTO CPEACTBA, BBIYHCISIOTCS A0XO-
Bl OT PEMOHTa aBTOMOOWJIEH M 3aTpaThl HAa PEMOHT.
Kpome Toro, aBTOCepBHC HECET OCTOSHHBIE PACXOIBI, HE
3aBHCSAIINE OT KOJMYECTBA OOCITYKEHHBIX TPAHCIIOPTHBIX
cpeacTB. BenmunHa MOCTOSIHHBIX 3aTpaT BBIYMTAETCS U3
CyMMapHbIX 3aTpaT OJHOKPAaTHO 32 MOJAEIHPYEMBIH Te-
prox BpeMeHH. Ha OCHOBaHMHM ITOJMYYEHHBIX IAaHHBIX
olpeersieTcs] BeIMYNHA MPUObIUTH aBTOCEPBUCA JI0 YILIa-
ThI HAJIOTOB.

B Mmopenu npumensiercsi 6a3oBasi cTaBKa Hajora Ha
npubsute B 2014-2015 roxy B PO, momyuennas u3 odu-
LUAIIbHBIX UCTOYHHUKOB U paBHas 20%, mocie ymiaTsl Ko-
TOPOH PacCUUTHIBAETCS YHCTasl MPUOBLIL aBTOCEPBHUCA.

Ha pwuc. 4 npencraieH CKpUHIIOT (GOPMBI BBOJIA UC-
XOHBIX JAaHHBIX Pa3paboTaHHONW MMMTAIIMOHHON MOJEIH
— TEXHHYECKHX IapamMeTpoB (DYHKIHOHMPOBAHHS aBTO-

a BBOA_MHTEHCHEHOCTV_MOCTYTNEHNA_TRAHCNOPTHLIX_CPEACTE
G Beoa_BMeCTHMOCTH_Ouepean Ha obcnymearme

O Baoys_MaxcuMansHOMo_BpEMEHN HAXOHAEHUS B ouepegin Ha_obcnysasanuie

(6] BBoA_KomMuecTBa_oaHOBD: _p DY _TPAHCNCPTHBLX_CPeCTE

L
Q BBOA_KOMMUBCTBA_MeXaHIKos

BaHUC;

e cpeaHee BpeMs OKHIAHUS aBTOMOOMISIMH OOCTYKH-
BaHUS;

® BEpOSTHOCTb MPOCTOS B OKHIIAHUU O0CITYKUBAHUS,

® BEpOSATHOCTh OTKa3a B MpHEME TPAHCIOPTHOTO Cpeji-
CTBa Ha 00CITy)KUBaHHE.

3akaouenue

B craTtbe mpezcraBieHa MMHTAIOHHAS MOJICNb pa-
60ThI aBTOCEPBHUCA, KOTOPAsI MIO3BOJISIET OLIEHUTh €0 TeX-
HUYECKHE U YKOHOMUYECKHUE MoKa3arenn. Mojemnb mpea-
Ha3HAYCHA JUIS aHAJHM3a U TOMCKA YCTOMUYMBBIX MMapaMeT-
poB (GYHKIIMOHHPOBaHUS aBTOCEpBHCca. PaspaboTaHHas
MoJieNb OyJIeT UCTIOIb30BaHa B KAYECTBE OCHOBBI TIPH I10-
CTPOCHHM WUMHTAIIMOHHON MOJENU OLEHKH JOCTATOYHO-
CTH CyMMapHOW MOIIHOCTH NPENPHUITHI aBTOCEPBHUCA,
PacCIIOJIOKEHHBIX B PETUOHE.
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Puc. 4. CKpI/IHHIOT (bOpMLI BBOJAa UCXOJHBIX JaHHBIX PIMPITaIII/IOHHOfl MOJ€JIn aBTOCEpBUCA

cepBuca. BBOI 3THX JaHHBIX MOXHO OCYLICCTBIISITh Kak
nepe HayaJloM, TaK U B MPOIIecce MOJeNUpoBaHus. Bro-
PO# croco0 MO3BOJISIET HATISAHO MPOCICIUTh TUHAMUKY
OCHOBHBIX I1apaMETPOB B PEAIbHOM pEXHUME BPEMEHH,
4TO OBIBACT MOJIE3HO HA CTAJMU OTIAAKH MOJCIH, KOr/a
MOJOUPAIOTCSl JIOMYCTUMBIC JIMANa30HbI MapamMeTpoB e
(YHKIIMOHUPOBAHUSL.

[MpencraBneHHass B craTbeé HMMUTAIOHHAS MOJIENb
TIO3BOJISIET OLIEHUTh OCHOBHBIE TEXHUYECKUE U IKOHOMH-
YeCKHE MapamMeTphbl aBTOCEPBHCA, INIABHBIMU M3 KOTOPBIX
SIBJSIFOTCS,, COOTBETCTBEHHO, MepepabaThiBaroIas Crio-
COOHOCTH M MTPUOBLIH aBTOCEPBHCA.

Kpome toro, ¢ nmomomipto pa3paboTaHHOW HMHTAIH-
OHHOW MOJICNTH, TIPH HAJMYUHM CTATUCTHYCCKUX JTAHHBIX O
paboTe peansHOro aBTOCEpPBHCA, MOXHO PAacCUUTATh Clie-
nyromme Tokaszatenn 3()(OEKTHBHOCTH pPabOTHl TaKOTo
NPEANPUSATHSL, KOTOPbIE MOTYT OBITh HCIIOJIB30BaHbBI LIS
MOUCKA MyTel ONTHMHU3ALUY ero (PyHKIHMOHUPOBAHHUS:
® pacrpelelieHUe BPEMEHH HaXOXKICHHsSI TPAHCIIOPTHBIX

CPEACTB B ouepeny Ha 0OCITy)KUBaHUE M B aBTOCEPBH-

ce B IIeJIoM;

o  K03(QPUIMCHTHI 3arPy3KH MEXaHUKOB,;
e CpeaHWe ITUHBI oUYepesieid aBTOMOOMIEH Ha 00CTyKH-
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Abstract

The simulation model of car service’s operation in the conditions of seven
vehicles’ categories that intended for visualization, analysis and searching
the sustainable parameters of system’ functioning is presented in the paper.
The histograms of vehicles’ duration in car service and the number of re-
furbished vehicles by categories, on which the profit of car service is cal-
culated, will be the results of work of car service’s simulation model. Fur-
thermore, it could be calculated: time distribution in queue and system,
average waiting time on maintenance, the probability of waiting the
maintenance, the probability of refusal to accept the vehicle for maintain-
ing. Simulation model may be used as a basis for assessing the sufficiency
of total capacity of car services, located in regions to provide the potential
clients with first class services.

Keywords: transport complex, infrastructure, car service processing abil-
ity, simulation modeling, categories of vehicles.
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