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OCOBJIMBOCTI ®OPMYBAHHS TH®OPMAIIMHOI CHCTEMHA
KJIACU®IKAIIL YMOB EKCILTYATAIII TPAHCIIOPTHUX 3ACOBIB

Y cmammi o6rpynmosanuii nioxio 0o opmyeanns ingpopmauitinoi cucmemu Kia-
cucpixayii ymoe excniayamayii mpaHcnopmuux 3acooie. 3anponoHoeanuil nioxio ¢ ymo-
6ax excnayamauyii 0036071A€ GUIHAYUUMU 6NUE OCHOBHUX emanie 00podKu ompumanoi
iHpopmauii npo mexHiYHUIL CMAH MPAHCHOPMHO20 3ACO0Y 34 00NOMO2010 iH@op-
MAauiiiHo20 NPOZPAMHO20 KOMNJIEKCY, 4 came: nposooums idenmudgpikayio mpancnopm-
HO20 3Ac00y 6 OMOUYIOUOMYy NPOCHOPI, 3a0e3neyyc MOHIMOPUHZ HECMAUIOHAPHUX YMO8
excniyamauii; 30upac euxioni 0ani nPo napamempu MexHiYHO20 CIAHY | NOTOHCEHHA Y
npocmopi mpancnopmmnozo 3acody 6 ymosax eKcniayamauii; npocHO3y€e napamempu cma-
HY MPAHCROPMHO20 3AC00y; GUKOHYE idenmuikauiro ymoe excniayamauyii; 0iazHoOCHmYy€
mexHiunuil cman, 30Uupac nOGIOOMAEHHA i Oani 0iaZHOCMYBAHHA MPAHCHOPHIHOZ20 3ACO-
0y; nepegipsac 6i0nogioHicmp OilicHO20 CIMAHY MPAHCHOPHIHOZ0 3AC00Y OMPUMAHUM Ra-
pamempam i ymosam excnayamauii ma é npoyeci 6UKOHAHHA MOHIMOPUHZY. 3anPOnOHO-
6éana ¢ cmammi cucmema 3a2anbHoz20 iHpopmauiiinozo 3ade3neyeHHs npoyecie MoHimo-
PUHZY napamempie mexHiuH0z0 CMAHy MPAHCROPMHUX 3aC00i6 3abe3neyye noGHOUIHHULL
30ip i 00poOKy ingopmauii 6 peanvHomy uaci 6i0 d0opmoeoi ingpopmauiiinoi cucmemu
MOHIMOPUHZY, PO3MIWEHOI HA MPAHCROPMHOMY 3AC00i, a MaKodxic 6i0 cucmemu 360py
inpopmauii, wo npayroc y 63aemodii iz 600iem ma ingpacmpykmyporo mpancnopmy i
A6MOMOOITbHUX 00piz HA OCHOBI NOMOUHO20 CIMAHY O0POMCHIX, MPAHCNOPMHUX, KliMa-
MUYHUX YMO8 eKCnayamauii ii mexHiuHux cnopyo, 6 npouecax NOpPiGHAHHA 3 HOPMAMUG-
HUMU OaHUMU MA OAHUMU RONEPEOHbO20 KOHMPONI0; 8i000paxcac 00CMAHOBKY HaA
OiNAHYI pyxy asmomoodina i pe3yibmamu AHANIZY 6 PedaIbHOMY Haci i 3a 8i0ONOGIOHUMU
3anumamu; i0eHMupiKye nepeoasapiiiHuil i asapiitHuil CMaH WAAXy; apxieye pe3yibma-
mu MOHIMOPUHZY; PO3POONAC PEKOMEHOAUIl w000 WIEUOKICHO20 pexcumy HA OiNAHKAax
DPYXY mpancnopmuux 3acooie 3a pe3yibmamamu npoeedeHo20 anaizy.

© Boakoeg B. IL., I'puyyx I. B., I puyyk IO. B., Boakoes IO. B., 2017

36iprux nayxosux npaye JJIETYT. Cepis « Tparcnopmmui cucmemu i mexnonoeiiy, 2017. Bun. 30

84



TEXHIKA I TEXHOJIOI'Ti

Knwuogi cnosa: mpancnopmuuil 3aciob, ymogu excniyamayii, Memoouxa, MOHIMopume,
MexXHIYHULL CMmam, HGpacmpykmypa asmomoOiibHol 0opocu, KopucysauHs, napamempu
MexHIuH020 CIAaHY.

B cmampbe 060cnosan nooxoo kK hopmuposanuio uHGOPpMauUOHHOU cucmemsbl Kiac-
cucpukayuu ycnoeuii IKcnayamayuu mpancnopmusix cpeocme. Ilpeonoscennsit nooxoo
6 YC/108UAX IKCHIAYAMAUUU NO360JIA€M ONPedeums 61UAHUE OCHOBHBIX IMAN0E 00pa-
0omKu nonyueHHou uH@GOpMayUU 0 MEeXHUYECKOM COCHOAHUU MPAHCHOPMHO20 CPeo-
CMea ¢ HOMOWbI0 UHMOPMAYUOHHO20 RPOZPAMMHO20 KOMNJIEKCA, & UMEHHO HPOBOOUM
UOEHMUDUKAUUIO MPAHCHOPMHOZ0 CPEOCHEA 6 OKPYHCAIouieM RPOCmMpancmee, obecne-
yueaem MOHUMOPUHZ HECMAUUOHAPHBIX YC108ULl IKCRAyamayuu; cooupaem ucxoonsle
OaHHble 0 napamempax MexXHU4ecK020 COCMOAHUA U NONAONCEHUA 6 NPOCHMPAHCHEe
MPAHCROPMHO20 CPEOCmEa 8 Yca08uaAxX IKCHAYAMAyUU; NPOZHOZUPYyem napamempusl co-
CMOAHUA MPAHCHOPMHOZ0 CPEOCMEa; GbINOJIHAEH UOCHMUPUKAYUIO YC108UIl IKCHILYa-
mayuu; ouaznocmupyem mexHUUecKoe COCHMOAHUe, codupaem coOOu|eHUA U OaHHbIE
OUAZHOCMUKU MPAHCNOPMHO20 CPEOCHEd; NPosepAen COOMEEemCmene 0eliCneumenbHo-
20 COCMOAHUA MPAHCROPMHO20 CPEOCMEA NOJIyYeHHbIM RAPAMEMPaM U yClo8UAM IKC-
nayamayuu u 8 npouecce 6vinonnenus mouumopunza. Ilpeonoscennasa ¢ cmamoe cu-
cmema o6wezo UHPOPMAUUOHHO20 0OecneYeHUA NPOYECCO8 MOHUMOPUH2ZA RAPAMEMPOE
MEXHUYECK020 COCMOAHUA MPAHCNOPMHBIX CPeOCmE obecneuueaem noIHOUEHHbLIL COOp
u 00padomKy uHgopmayuu ¢ peanbHom epemeHu om 00pmMoBol UHPOPMAYUOHHOU CU-
cmemol MOHUMOPUH2A, PAIMEW|EHHOI HA MPAHCHOPMHOM CpeocHee, a makdice om cu-
cmemul cOopa ungpopmayuu, padomaem 60 63aumooelucmeun ¢ eooumenem u ungpa-
CHPYKMYPOIl MPAHCNOPMA U A8MOMOOUIbHBIX 00P0O2 HA OCHOB8E MEKYU{e20 COCMOAHUA
00pPOIICHBIX, MPAHCHOPMHBIX, KTUMAMUYECKUX YCA08UIL IKCHAYAMAUUU U MEXHUYECKUX
coopyiiceHull, 8 HPOUECCAX CPAGHEHUE C HOPMAMUBHBIMU OAHHBIMU U OAHHBLIMU NPEObl-
oyuiezo KORmMpOJia; Ompaxcaem 06CMano8Ky Ha yUacmKe 08UNHCCHUA A6MOMOOUNA U pe-
3Y1bMamel AHATIU3A 6 PEeaibHOM 8PEMEHU U HO COOMEEMCMEYIOWUM 3ANPOCAM; UOeHmU-
duyupyem npeoasapuitnoe u agapuiinoe cOCMoOAHUE NYMU; APXUGUPYem pe3Yyabmantbl
MOHUMOPUH2A; pa3padamvléaem PeKOMeHOAUUU no CKOPOCHHOZ0 PeXdCUMA HA YYACHKAX
08UIICEHUA MPAHCHOPMHBIX CPEOCHIE NO PE3YTbMAmMaAM NPOGEOeHHO20 AHAIU3A.

Knrwouesvie cnoea: mpancnopmmuoe cpeOCmeo, YCiogus dKCHAYAmayu, mMemoouxa, mo-
HUMOPUH2, MeXHUuYecKkoe COCMOsHUe, UHPPpACMPYKmMypa asmomMoOUlIbHbIX 00pO2, KOppeK-
MUpOBKa, Napamempsbl MeXHUYECKO20 COCMOAHUSL.

MMocranoBka mpodaemu. CyTTeBa MPOCTOPOBA  NPOTSIKHICTH, CKIAAHICTH 1
PO3MOAITCHICT, YMOB €KcIUTyaTauii TpaHcrmopTHuUX 3aco0iB (T3) i1 TpaHcmopTHOi iH(pa-
CTPYKTYPH 31 CBOIMH OCOOIHMBOCTSAMH ¥ PI3HOMAHITTSIM MOXYTh BBa)XKaTHCS 00 €KTOM aBTO-
MaTh3amii cyJacHUX iH(QOpMAaIifHUX CHCTEM B YMOBax IHTEJIEKTyadbHUX TPaHCIOPTHHUX
cucteMm (ITS).

3HaHHS OCHOB TeOpil eKCIUTyarallii TpaHCIIOPTHHX 3ac00iB € (YHIAMEHTOM IPH PO3pOOIIi
IPOTrPECUBHUX CUCTEM HOPMYBAHHS 1 IUIAHYBaHHS Ha TPAHCIIOPTI 3a JOIOMOTOI0 Cy4acHHUX
iHpopmaniitHux cuctem [1].

Binbmricte 3aBOaHp y mpoleci yJOCKOHAJIEHHS! METOJIB ONEpaTHBHOTO yNpaBIiHHS Mpa-
[[E3/]aTHOCTI aBTOMOOIJIS, SIKi BHPIIIYIOTh TEXHIUHI Ciry)0u ekcruryararii T3, matots iHdOp-
MaIliifHy CKJIaJIOBY OITIHIOBAHHSI: JOPOXKHIX YMOB eKcIutyaTarlii T3 B 4aCTHHI BUCOTH JOPOTH
HaJ piBHEM MOpSI, TPOKOIBHOTO Mpodinto (penbedy MiCLEBOCTI), TUILY 1 CTaHy AOPOKHBOTO
MOKPUTTS; PEMOHTY, OyNiBHHUIITBA 1 OOCIyroByBaHHs 00’ €KTIB OPOKHBOI iIHOPACTPYKTYPH;
iX MOHITOPHMHI; HMPOTHO3YBaHHA MOXJIMBHX aBapiiHUX CHUTYyallill, TPaHCIIOPTHUX YMOB B
YacTUHI HACHUYEHOCTI 1 iHTeHCHBHOCTI pyXy T3, 0coONMBOCTEH BaHTaxXy, PEKUMY 1 HIBHI-
KOCTI pyXy; aTMOC(epHO-KIIMaTHYHUX YMOB, KyJIbTypH ekcrutyartauii T3 Tomo [2, 3]. Ile-
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pepaxoBaHi Ta TOJ[I0HI 1M 3aBJJaHHS TIOKA B OCHOBHOMY BHUPIIITYIOTBCS 3aCTapiIiMU METOa-
MU, SIKi B)K€ HE 3a0e3MedyoTh Heo0X1IHOT SKOCTI 1 eekTUBHOCTI [2]. OliHKa YMOB €KCILIY-
aTauii, aHaii3 IiaHiB 1 TpodijaiB aBTOMOOUIEHHUX IOPIT, SK MPaBUIIO, CKIAAAI0ThCSI BPYYHY B
MariepoOBOMY BHIJISAI, OHOBJICHHS KapT 1 CXeM 3IiHCHIOEThCS BKpail pilKo, JaHi Mpo cTaH
OLTBIIOCTI 00’€KTIB HE CHCTEMAaTH30BaHI 1, BIAMOBIIHO, BaXKKOMOCTYMHi. Taka cHTyaris
YCKIJIQJHIOE 3aBJIaHHs KepyBaHHs Kiacudikamiero yMoB ekcruryaranii T3 B iHQopmamiiHuX
ymoBax ITS.

AHami3 ocTaHHIX JocaiTkeHb i myOJikaniii. Ha ocHOBI BUKOHaHMX y XapKiBCEKOMY
HAI[IOHAJTBHOMY aBTOMOOUILHO-OPOXKHBOMY YHIBEPCUTETI MOCTIKEHb PO3po0JicHa €aMHA
eKcIuTyaTauniiina kinacugikamiss ymoB podotu T3, mo 6a3zyerscst Ha 0pimiiHIX TOKYMEHTaX.
Knacudikartist ycrinHO BUKOPUCTOBYETHCS ISl OYIb-IKHX €KCILTyaTalliifHuX pO3paxyHKiB i
Ma€ TpsSMe BiTHOIICHHS JI0 TEXHIYHOT €KCIUTyaTallii aBTOMOOLIIB, TOMY 1[0 BU3HAYa€ HaBaH-
TaXyBaJbHI, MIBHAKICHI 1 TemmepaTypHi pexxumu pobotu arperatiB T3 [1, 3]. Tomy
BUCBITJICHHS IIbOTO NMUTAHHS NPH JUCTAaHUIHHOMY BH3HA4eHHI yMOB ekciuryaTauii T3 B pe-
anpHOMY Yaci B yMoBax ITS MOXIJIMBO BBOKATH JOIITEHUM.

Mera cratTi. J{y1s1 31fiCHEHHS] AUCTAHIITHOTO MOHITOPUHTY 1 BU3HAYCHHS YMOB €KCILIY-
aTauii TPaHCIOPTHHUX 3aco0iB y ckiiaai 0opToBOro iHGOpMamiiHOTO KOMILUIEKCY, AOLIIBEHO
aJanTyBaTH METOIUKY 3acTOCyBaHHS Kiacuikarlii ymoB ekcruryatarii T3 mo iHdpacTpyk-
TYpH aBTOMOOUILHUX JOpiT 1 iHQopmamiiaux ymoB ITS. [Ins mboro HEOOXiAHO BU3HAYUTH,
y3aralbHUTH HasBHI BiIOMOCTi, OOTPYHTYBaTH OCOOJHMBOCTI, (YHKLII i 3B’SI3KM OCHOBHHUX
€JIeMEHTIB JUId 3AiMCHEHHS AWCTaHIiiHOTO iH(opMalifHOTO OOMIHY IIpH BHKOHAHHI
MOHITOPUHTY 1 BU3HAUYCHHS YMOB eKcInTyartamii T3 y BiAIOBIMHOCTI T0 PO3pOOICHUX CTPYK-
Typ 1 cHcTeM, IO MpalioloTh B yMoBax ITS. V 3B’s3Ky 3 MM, BUHHKA€e Ba)KIMBa HAyKOBO-
TeXHIYHA 3a/laya CTBOPEHHS iH(POPMAIIHOT CHCTEMH MOHITOPHHTY MapaMmeTpiB craHy 13
IUTSL KepyBaHHS Kilacudikaimiero yMoB ekcruryaramii T3 B indopmariiitaux ymosax ITS.

Bukiaa ocHoBHOro Mmatepiany nociaigxeHHsi. /s BU3HAUeHHs mpeaMeTHOi obOiacti
iH(pOpMaLitHOT CUCTEMH OLIIHIOBaHHS MapaMeTpiB TEXHIYHOTO cTaHy T3 B yMoBax ekcIurya-
Tarii Ipy IPOBEACHHI HOT0 MOHITOPHHTY OyJeMO BUKOPHCTOBYBATH JiarpaMy MOTOKIB Ja-
Hux (DFD — Data Flow Diagramm) [4 — 7]. Po3po6iena miarpama (puc. 1) mMoTOKiB gaHUX
(DFD) siBnisie coboro camuii BepXHili OMUCOBUi piBeHb crucTeMu MoHiTopuHTy T3. IToganbine
YTOYHEHHS MOJIEJIi IOTOKIB JaHWX 3MIIHCHIOETHCS MUISIXOM JIEKOMITO3HII] 00’ €KTiB, sIKi CKJIa-
JaroTh 11.

xepenamu mepBUHHOT iHpoOpMaLii mpo TexHIYHUE ctaH T3 B cHCTEMi MOHITOPUHTY
TEXHIYHOTO CTaHy (pHc. 1) BHCTyHarOTh «YUYacCHHKH mporecy MoHiTopuHry T3 (kopucry-
Badi), 3aco0n MOHITOpUHTY», «IIpormec ekcruryarartii T3 B yMoBax eKkcInIyararii», «YMOBH
excrutyaranii T3 B mporiecax MOHITOPUHTY» TOIIO, IO BBaXKAEMO «30BHIIIHIMU CYTHOCTSI-
mu» [8, 12, 13]. lo dyHkuioHanbHuX 3aBAanb [9-11]. inhopMmauiiHOi cicTeMH MOHITOPHHTY
T3 BimHOCHMO 1IeHTH}IKAIiF0, MOHITOPUHT MapaMeTpiB i AiarHOCTYBaHHS TEXHIYHOTO CTaHy
T3 Ta orinka yMoB ekcrutyaraiii T3 3acodamu ITS.

[TorokamMn nmaHUX B cUCTeMi MOHITOpWHTY T3, 10 PO3risAaeTbesi, OyOyTh HaHi, SIKi
OJIEPXKYIOThCSI BiJl YUaCHHKIB Tpoliecy MOHITOpuHTY T3, Bim BiAIIOBiAHMX 3ac00iB MOHITO-
PUHTY, BiJl Y9aCHHKIB eKkcIuryarartii T3 mpo yMoBu ekcuryartamii T3 1 mporiecu ekcruryararii
T3 mij yac MOHITOPHUHTY, SKi B MOJANBLIIOMY OOpOOIISIOTHCS, TIEPEJAOThCS 1 30epIiraloThes,
a TAKOX KOMaHIM 1 3alHUTH, L0 LHUPKYJIIOITh MK KOMYHIKamiiHUM OONagHaHHIM ydac-
HHKIB IPOLIECY MOHITOPHHTY. Y 3araibHOMY BHNAIKy 3TiZHO 3 HoTamiero «Mopmona — Je
Mapxko» [14] cxema ¢yHKIiOHYBaHHS iH(pOpMaLiiHOI cucTeMu MOHITOpUHTY T3 Tpencras-
neHa Ha puc. 1. 3rigHO BUMOT i 3aBAaHb 10 iH(QOpMaiiHOI CUCTEMH B YaCTHHI IPOTPaMHOTO
3abesneuenns (I113), BoHa peanilye BUpillleHHS HACTYIHUX 3a1a4 MoHiTopuHTY T3: 30upan-
Hs manux 3 T3; 30epirans maHux; imeHtudikarmis T3 y mpocTopi i B CHCTeMi MOHITOPHHTY;
no0y0Ba QyHKIIOHAIBHUX 3aJIE)KHOCTEH y Yaci; MOHITOPHHT MapaMeTpiB TEXHIYHOTO CTaHy
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T3 3 MOKITMBOCTSIMH iX MTPOTHO3YBaHHS; 1IeHTU(IKAIlisT yMOB eKCIUTyaTallii; 1iarHOCTYBaHHS
crany T3 i mepeBipka BignoBigHOCTI cTaHy T3 OTpMMaHUM MapaMeTpamM MOHITOPHHTY 3a
BU3HAUYEHUMH apaMeTpaMu.

B wmexax pospobaenoi DFD-miarpamu [15], po3pobieHo crpykrypy Moxeni iHdop-
MaIlifHOTO 3a0e3MeUeHHS CHCTEMHU MOHITOPHUHTY TEXHIYHOTO CTaHy T3 B yMOBax eKCILTya-
Tamii, sika mokazaHa Ha puc. 2. IIpu ii dopmyBanni B ymoBax ITS, mis nposexenus dop-
Marizalii OCHOBHHX TPOIIECiB, 3aCTOCYBaHO METOAOJIOTII0 CTPYKTYPHOTO aHAIII3Y i POEKTY-
BanHa SADT (Structured Analysis and Design Technique). Buxinauvmu gaauMu 1u1s TpoBe-
JICHHSI MOHITOPHHTY TEXHIYHOro cTaHy T3, y BIIMOBIZHOCTI JO TOJOXEHb METOJOJIOTIT
IDEFO0, ocobnuBoCcTEll KOHCTPYKTHBHOTO BUKOHAaHHS T3 1 0COOMMBOCTEN yMOB €KCILIyaTa-
uii, € iHpopmamis mpo TexHiyHWHA ctaH T3, MmO OTpUMyeTbcs AucraHuiiiHo. Ha pwuc. 1
nokazaHa po3poOiieHa cTpykTypoBaHa iHpopmaniiina monens IIIK «IldenMonDiaOperCon
(Identification, Monitoring technical condition, Diagnosis, Operating conditions of the vehi-
cle under ITS) «kHNADU-16».

OcHoBHUMU eTaramMu 00poOku iHbopMmarii po TexHiuamA cTad T3 B IIIK € inertndika-
uist T3 B mpocTopi, CHcTEMi MOHITOPHHTY 1 HECTalllOHAPHUX YMOBAxX EKCILTyaTallii; 30upan-
HS BUXITHHX JaHUX NP0 MapaMeTpu TeXHIYHOTro cTany 13, B yMOBax eKcILIyaTalii; MpoTHO-
3yBaHHS MapaMmeTpiB crany T13; igeHTHdIKAIS YMOB eKCIUTyaTallil; JiarHOCTyBaHHS CTaHy,
30upaHHs MMOBIZOMIJICHb 1 JaHUX AiarHocTyBaHHS T3; mepeBipka BIAMOBITHOCTI IiHCHOIO
ctany T3 oTpuMaHMM HapaMeTpaM 1 yMOBaM eKCIUTyaTallii, B IpoLeci MOHITOPHUHTY.

[ndpopmariitna cucrema moHiTopurary (ICM) crany i ymoB ekcruryaranii T3 Bkitouae B
cebe CyKymHICTh CTaIlioHapHUX 1 MOOLTRHUX (OopToBUX om0 T3) cuctem 300py 1 mepenadi
iHpopmarii.

Cucrema 300py € TeNEKOMYHIKANIHHOK MEPEker OOMiHY JaHHWMH, SKa MOXE BUKOPH-
CTOBYBaTH BCi crmocobm mepemadi ganux. CTarlioHapHI ITOCTH BHKOHYIOTh KOMYHIKaIliiHI
¢ysknii 1 Halnpocrimn QyHKOi koHTpomo. Li dyHkmii 3a0e3nedyroTh OTpUMAaHHS KOH-
TPOJILHO-BUMIPIOBAILHOI 1 TEXHOJIOT1YHOI iH(opMaLii Bil OOPTOBUX CHUCTEM, KOHTPOJIb 4acy
pyxy T3 B 3amanux myHKTax, 30ip iH(opMaIlii mpo KOMyHIKalii i cnopy/u, nepeaady IaHuX
B iHpopmManiitauii nmporpamuanii komruteke (II1K) [2].

Anpom posnoainenoi ICM e poboue micue mepexi Mmoritopunry TC, sike OynyeTbcs Ha
0a3i iHpOpPMAaIiIHHO-00YUCITIOBAILHOI CUCTEMH 3 BUKOPUCTAHHAM PO3pOoOIeHOro iHdOp-
MAIliHHOTO MPOTPAMHOTO KOMILIEKCY 3 BUKOPHUCTAHHSAM 0a30BOTO i pO3p00OIECHOTO TIpOrpam-
HOro 3a0e311e4eHHs.

OcHoBHUY mpuHIMI iHpOpMaIliitHoro oominy Mixk enementamu ITS, a came T3 i1 Tpanc-
MOPTHOI iIHQPACTPYKTYPH B IIpOIlecaX MOHITOPHHTY TTapaMeTPiB TEXHIYHOTO CTaHy B yMOBaX
excrutyaTarii Ta nooyaosu ICM nossirae B Tomy, 110 B Hit T3 € He TiJIbKU 00’ €KTOM KOH-
TPOJIIO 1 YIPaBIiHHS, ajle TaKoX PKEPEIoM MOCTIHHO MOHOBIIOBaHOI iH(popMalii Ipo cTaH
YMOB ioro excrutyaraunii. ToOToO BOHa € Cy4acHOI0 KOHTPOJIbHO-BUMIPIOBAJILHOT CUCTEMOIO,
sika HaKOMU4ye 1 30epirae iHGopmalito npo TexHiuHuii cran T3, yMOBH HOTO eKCIUTyaTallii B
MeXax OUITHKU PyXy, a TaKoK NpuilMae pillieHHs NMpU BUSBJICHHI HeOe3MeuHoi, aBapiiiHOl
cutyarii abo HecripaBHocTi T3.

3aranmpHa 3amada (POpMyBaHHS METOIUKH 3aCTOCYBAaHHS KiIacHdikaiii yMOB eKCIUTyaTartii
TpaHCIOPTHHX 3aco0iB B iHopMmamiiHux ymoBax ITS, gk ckinagHOi cucTeMu, 6a3yeTbesi Ha
OoTpUMaHHI iHPopMaLii npo GaxTHYHUN TEXHIYHUH CTaH, METOAM i 3acobu ii peanizauii npu
BHPITIICHHI KOHKPETHHX HAYKOBO-TEXHIYHMX 3ajad, OIIHKH, MIEPEBIpPKH BiAMOBITHOCTI BCTa-
HOBJICHUM OOMEXEHHSM, 3aco0am /sl Horo 3a0e3nedeH s, KpUTEPisM OLIHIOBaHHS OTpUMa-
HUX TOKA3HUKIB Ta BU3HAUEHHS B3a€MO3B’ 13Ky MK HUMH.
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3amavuy 3a0e3nedeHHS (OopMYGaAHHSA MemOOUKU 3ACMOCY8AHHA Kiacuixayii ymos
excnyamayii mpancnopmuux 3acodie 6 ingopmayivinux ymosax ITS Ha ocHOBI iH(opMaIIii
npo (GakTUUHI mMapaMeTpH IX TEXHIYHOTO CTaHy MOXKJIMBO BHPA3UTHU SIK TOOYAOBY (YHKLII:
a) B MpOIIecax MOHITOPUHTY 1 IiarHOCTYBaHHS MTapaMeTpiB TEXHIYHOTO CTaHy

Fes(Hp, t, 06, X;(6), X;(t — AY), ..., X;(t — nAL), DTCs,Ky,) = Syers

ey.e.TB,Tp J

ey.e.T3,AOp (1)

m; ] m;
| Ql l(ey.e.T3'r) = Ql ' T = y.e.T3

ey.e.T3,a.1<
ey.e.T3,}<e

0) B mporiecax MPOrHO3yBaHHS MapaMeTPiB TEXHITHOTO CTaHy

F E(t+kAt)l t, At; kl YL(t + kAt)JYl(t + (k - 1)At)r ey
(ke X,(t + (k = WAL, DTCo Koy,
= Sy.e.T3 (t + kAt) (2)
ey.e.TB,Tp(t+kAt) J
m; ] _ amy €y.e.T3,n0p(t+kAt) _
'Ql (ey-e-T3(f+kAt)' T') - 'Ql €yeT3ax(t+kat) (' r - Sy.e.T3 (t + kAt)
ey.e.T3,Ke(t+kAt)

ne Fg — indopMartist mpo mapaMeTpu TeXHIYHOTo cTany 13 y BIAIOBITHUX yMOBaxX eKCILTya-
Tauii y BiamoBigHuit MomeHT uacy; H, — BekTop oprana(iB) KepyBaHHs €HEPreTHUHOI yCTa-
HOBKHM T3 (koopauHarta 3amatuuka(iB) opraHa KepyBaHHs) B 4aci f; { — IOTOYHHIA Yac Mpo-
1ecy MOHITOPUHTY; Af — IHTEpBal 4acy MiXK BHMIPIOBaHHSMH B IPOIleCaX MOHITOPHHTY;
X;(O)npui=1,..., M — XapaKTepPUCTHKH TeXHiuHOro cTany T3 B yMOBaX eKCILTyaTarlii,
IO BUMIPSHI 1 BXOJSTH B MEPETIK PETPOCIEKTUBHUAX BILTMBOBUX (hakTopiB (OCHOBHI mapa-
METpH TEXHIYHOro crany T3 B yMOBax eKCIUTyaTtalii); # — KUIbKICTh iHTEpBaJiB (YHCIO
BUMIpIOBaHb) y MUHYJII TIEPi0X MOHITOPHUHTY; M — KUTbKICTh BUMIPIOBAHUX XapaKTCPHUCTUK
(mapamertpiB) texuiunoro crany T3; DTCK;, — pesynsratu mouitopuury koxais (DTCs
(miarnocTnyHMX KOAiB) HecnpasHocTel T3; Q — onepatop BinoOpaKeHHS; Sy o3 — CUCTEMA
BU3HAuUCHHA (3a0e3MeyeHHs1) YMOB eKciutyaTauii T3 (B mpeicTaBieHOMYy BHUITAJKY CHCTEMa
Sy.eT3 ABIE COOOIO BiIOOPAKEHHS BIACTUBOCTEHN Mi100’€KTIB BU3HAYCHHS (3a0€311ECUEHHS)
YMOB eKCIuTyaranii ey 13 T3 Ta ix BiHOWEHb 7 juis m; 110 J B [); m; — KiIbKicTh 3ac00iB
orpuManHs iH(popMallii (3aco0iB croctepexkenHs) B () T3; [ — 3B’s13ku Mik 3acobaMu
CIIOCTEPEKEHHS 1 1Mi100° €KTaMi BU3HAYCHHS (3a0e3neveHns) ymoB ekcrutyaranii T3; ey e 13
— MHOXHHA Ti/100’€KTiB BU3HAYeHHs (3abesneuenns) ymoB excruryarauii T3 (eyer3rp —
TPAHCIIOPTHI; €y ¢T3 10p — AOPOKHI; €y 0T34 — ATMOCHEPHO-KIIIMATHYHI; €y ¢T3 e — KYJIBTY-
pa eKcrutyaTariii); # — MHOXHHA BIJIHOIIEHb M)XK OCHOBHUMH yMOBaMU ekcrutyaramii T3; J —
3aBJaHHs BU3HAYCHHs (3a0e3nmevenns) ymoB ekcrutyatauii T3; F(;ixar) — NPOTHO30BaHA
iHpOpMaLlis PO MapaMeTpH TEXHIYHOTo crany T3 y BiANOBIAHUI MOMEHT 4Yacy B Iporeci
BUKOHaHHs CBOiX (yHKHiH (B mpoueci podotu T3 3a mpu3HaYeHHSIM) B MallOyTHbOMY Ha
IHTEepBaJi yIepeIKeHHs JOBXKUHOW (¢ + kA¢) B 3aIeKHOCTI BiJ] BiIOMUX 3HAaYeHb Y MUHY-
JIOMyY, B 33/IaHOMY IHTEpBali MPOTHO3YBAaHHS J C 3aJlaHOI0 JIOBIpUOIO HMOBIPHICTIO p; k —
KIJIBKICTD (YMCIIO) 1HTEpBaliB MPOTHO30BaHHMX 3HAYEHb MapaMeTpiB TEXHIYHOTO CTaHy Yy
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MaiOyTHROMY, BH3HAYa€ THI MPOTHO3Y — KOPOTKOTEPMIHOBHUi, CepebOTEPMIHOBUI TOIIO
TIPY TIPOTHO30BAHMX YMOBAX EKCILTyaTallil BiAMOBIIHO (€y e T3(t4+kAt))-

3azanene ingopmayiiine 3abesneuenns cucmemu Sy 2T3i(t)i moOyI0BaHO Ha OCHOBI
CEPBEPHHUX DilIEHb Sy ¢ T3i(t)i 3a nonoxkeHHamu M.f.I'oBopymenko [1, 3], 1okanbHOTO

JoKepena inpopmarii Sy ¢ Vdi(t)i i MepexeBux 0a3 TaHuX Sy . Neti(t)i:

Sy.e. ZTBi(t)i = (Sy.e. T3i(t)iJSy.e. Vdi(t)ilsy.e. Neti(t)i) (3)

Lle 3a0e3nedye MOXKIIMBICTh CTBOPEHHS €IMHOTO IIEHTPATi30BAaHOTO CXOBHIIA PO3MO/iie-
HOI y mpocTopi iH(opmarlii, mATPUMKH 0araTOKOPHCTYBAaIBKOI CEpeOBHINA OTPUMAHHS
iHpopMalii (peraryBaHHs), MOXJIUBICTh JOCTYIY BiJJIaIEHUX KOPHCTYBayiB, CHCTEMaTH3a-
uii indopmaii Ta il HAOYHOTO BiOOpaKEHHS B €TUHOMY KOMILIEKCI.

B nporteci po3po0ku iHbOpMAIIHHOTO 3a0e3MeYeHHS MPOIIeCiB MOHITOPUHTY ITapaMeTpiB
TeXHIYHOTO cTany T3 3 ypaxyBaHHSIM YMOB eKcIuTyararii Oynu 3i0paHi HasBHI JpKepena
iHpopmanii B wacTHHI KoopAauHaT T3 Ha MICHEBOCTI B peajJbHOMY 4Yaci, MOJIENb aBTO-
MOOLITBHOI JJOPOTH, MOAEN 00’€KTIB iHGPACTPYKTYpH JOPIT, TEPUTOPIATBHUX TMPUPOIHUX i
TEXHOTEHHUX CHCTEM, OTPHMaHi pe3yibTaTH Tpekiury T3. [l Oimpm 3pydHoi Bizyanmizamil
pe3ybTaTIB aHami3y B CHCTEMY JAOJAaHi GparMeHTH pacTpiB HOCHIMIKYBaHHX AISTHOK aBTO-
MOOLThHEX nUIAXiB. Jlkepena iHdopMarii 1 iHpOpMAIiiHOT CHCTEMH MOHITOPUHTY TeX-
HigHOTO cTaHy T3 3 ypaxyBaHHSAM yMOB €KCIUTyaTallii mpeacraBiieHi B Ta0I. 1.

Tabruys 1 Qxepena indopmaii 115 indopmaniiiHoi cucTeMu MOHITOPUHTY Tex-
HiYHOro crany T3 3 ypaxyBaHHSIM YMOB eKcILIyaTamii

oxepena inpopmanii st iHpopmaniiHoi
Ne [Tapametp CUCTEMHU MOHITOPUHTY TEXHIYHOTO cTaHy T3
3 ypaxyBaHHSIM YMOB €KCILTyaTamii

ITapameTpu crany i momoxxenus T3

1 . http://view.torque-bhp.com/
Ha Marmi
2 Tpancnoprui ymosn creltyatani http:// yandex.ua/maps.ru/kharkov.htm
T3 3 ypaxyBaHHSIM Te0JIOKaITii
ATMOC(hepHO-KITIMaTHYHI YMOBU
3 excrutyataii T3 (miciis BUSHaYCH- http://meteoco.ru/

HS Ha TPEKy 4acy i KoopIuHaT http://ready.arl.noaa.gov/READY cmet.php
rostoxeHHs T3)

http://view.torque-bhp.com/
https://yandex.ua/maps (mpuxmna;
https://yandex.ua/maps/147/kharkiv/?lang=r
u&ll=36.231202%2C49.990175&2z=13)

4 JopoxHi ymoBH ekcrityaTamii T3

Inentudikauis T3 B mpoueci http://view.torque-bhp.com/
ekcrutyaTamii B ymosax ITS http://carlife.in.ua/vin-kod

BucnoBku Ta nponozunii. ChopMyIpoBaHUN MiIXiJ J03BOJSE BU3HAYUTH BIUIMB OC-
HOBHHX €TaIliB 00po0Oku oTpuManoi iHdopmarii npo texuiunuii cran T3 B 11K, a came inen-
tudikarito T3 B mpocTopi, CHCTEMy MOHITOPHHTY i HECTalliOHAPHUX YMOB E€KCIDIyaTallii;
30MpaHHs BUXiJHHUX JIJAHHUX [P0 MapaMeTpH TEXHIYHOTO CTaHy 1 mojioxkeHHs y npocropi T3, B
yMOBax eKcIuTyartalii; IporHo3yBaHHA MapaMeTpiB ctaHy T3; ineHTH(iKaLilo YMOB eKCILTY-
aTarlii, JAiarHOCTYBaHHS CTaHy, 30MpaHHs TOBIIOMIIEHb 1 JaHWX [iarHOCTyBaHHS T13; me-
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PEBIpKY BiAMOBIAHOCTI HificHOTO cTaHy T3 OTpUMaHUM HapaMeTpaM i yMOBaM eKCILTyaTallii,
B mporeci MoHiTOpuHrYy. CHCTeMa 3arajbHOTO 1H(QOPMAIIHHOTO 3a0e3MeYeHHS IMPOIECIB
MOHITOPHHTY TapaMeTpiB TEXHIYHOTO CTaHy TPaHCIOPTHHX 3aco0iB 3abe3medye MoB-
HOIIIHHUH 30ip 1 00poOKy iH(opMarii B pearbHOMY 4Yaci Bix O0pToBOi iH(opMaIlifHOl cH-
CTEMH MOHITOPHHTY, PO3MIIIEHOI Ha TPAaHCIIOPTHOMY 3aco0i, i BiJ cucteMu 300py iH(DOP-
Marlii, 1o MpaIoe y B3aeMOIIi i3 BOJIEM Ta iHQPACTPYKTYPOIO TPAHCIIOPTY HA OCHOBI I1O-
TOYHOTO CTaHy JOPOJKHIX, TPAHCIIOPTHHX, KJIIMATHYHHX YMOB €KCIUTyaTamii i TeXHIYHHX
CIIOpY[, B NpOIEcax IOPIBHSIHHS 3 HOPMAaTUBHUMH JAQHUMH 1 JTaHUMH ITONIEPEIHBOTO KOH-
TpOJIIO; BiOOpaXKeHHs1 0OCTAaHOBKM Ha IUISAHII PYXy aBTOMOOLIS i pe3yJbTaTiB aHalli3y B
peanbHOMY 4Yaci 1 3a BiAMOBITHUMY 3aIUTaMU; 11eHTH(IKaLi0 TpeaaBapiiHOro 1 aBapiitHOro
CTaHIB NIIIAXY; apXiByBaHHs PE3yJbTATIB MOHITOPHUHTY; PO3pOOJICHHS pPEKOMEHIAIHN 111010
HIBUKICHOTO PEXKUMY Ha AUISHKAaX PyXy TPAaHCIIOPTHUX 3aCO0IB 32 pe3yJIbTaTaMU aHali3y.
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THE PECULIARITIES OF FORMING OF INFORMATION SYSTEM OF CLASSI-
FICATION OF EXPLOITING A TRANSPORTATION MEANS

In the article the approach to the information system of classification conditions of ve-
hicles. The proposed approach to operating conditions to determine the influence of the
main stages of processing the information received about the technical condition of the
vehicle by means of information software, namely conducting identification of the vehicle
in the surrounding space, monitors unsteady conditions; collect baseline data about the
parameters of technical condition and position in space vehicle in operation; predicted
parameters of the vehicle; performs authentication conditions; diagnose technical state
collects messages and diagnostics data of the vehicle; verify that the actual condition of
the vehicle obtained parameters and operating conditions and in the performance moni-
toring. Proposed in the paper system general information provision process monitoring
parameters of technical condition of vehicles provides a complete collection and pro-
cessing of information in real-time on-board information system monitor placed on the
vehicle and the system of collecting information that works in conjunction with driver and
transport infrastructure and roads based on the current state of the road, transport, cli-
mate conditions and technical installations in the process of comparison normative data
and previous data control; reflects the situation in the area of vehicle movement and anal-
ysis in real time and on request; identifies emergency the state road; archiving monitoring
results; develop recommendations for speeding in areas of vehicular traffic on the results
of the analysis.

Keywords: vehicle operating conditions, technique, monitoring, technical condition, in-
frastructure of roads, correction, parameters of technical condition
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