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Binnuyvkuii nayionanvnuti mexuiunuil yHigepcumem

ABTOMOBLIb SIK CUHCTEMA OB’€KTIB ABTOMATU30BAHOI'O
IHTEJEKTYAJBHO-EKCILTYATAIIMHOT O MOHITOPUHTY

Onucano 3a2anvHy nociioosHicms OpPMY8aHHA CUCTEMU ABMOMAMU308AHO20 [HMELeKMYAIbHO-
eKcnIyamayitinoco Mouimopuney. Busnaueno 3acanvny cmpykmypy oanoi cucmemu AK 00 e€xmHO-
opienmoganoi ma 61acmueocmi it Ck1a008020 eiemeHma — 00’ €Kma eKChIyamayitiio20 MOHIMOPUHEY.
Onucano npuHYyunosi 0coOIU60CMI pPO3NOOILY amMoMOOLIs, 5K MEXHIYHOI 0O0uHuyi, Ha 00 ekmu
eKCnyamayitiHo2o MOHIMOPUHeY.

IMocranoBka mpo6Jemu. /litoua IUIaHOBO-TIONEPEIKYBaIbHA CUCTEMa TEXHIYHOTO OOCIyroBYBaHHS 1
PEeMOHTY aBTOMOOLTIB Oa3yeTscs Ha cTpaTerii OoOCIyroByBaHHS ‘3a HampalfoBaHHAM . BoHa Mae psz
3araJlbHOBIIOMHUX HEIOJIKiB, B OCHOBI SKHX JIGKHTh HEBIIMOBITHICTE HOPMATHBIB MEPiOTUIHOCTI
00CITyroBYBaHHS 1 peaJlbHOTO TEXHIYHOTO CTaHy aBTOMOOLIIS, IIJ0 HETATUBHO BIIIMBAE HA CTYIiHb BUKOPUCTAHHS
pecypcy, TpyZHOBiI 3aTpaTH Ta Oe3leKy JOpOXXHBOTO pyXy. HaykoBo-mpukimamHa mnpobiema IIONSIrae B
ynockoHaneHHi cuctemu TO i peMoHTY aBTOMOO1TiB. MeT0I0 1aHOI POOOTH € 3aralbHUI OIHC CHCTEMH, iaes
SKOI HaIpaBJIcHa Ha CTBOPSHHS YMOB ONTHMI3allil OCHOBHHX ITOJIO’KEHb TEXHIYHOI eKCIUTyaTallii aBTOMOOLTiB Ha
OCHOBI aBTOMAaTH30BaHOTO MOHITOPUHIY IapaMeTpiB TEXHIYHOTO CTaHy Ta eKCIUTyaTallliHUX NOKa3HHKIB
aBTOMOOLIA, sIKOCTI OOpOOKM ¥ aHai3y omepaTMBHOI eKCIUTyaraliifHoi iHdopmalii, 3acTocyBaHHs HOBITHIX
iHQOpMalIHHUX Ta IHTENEKTYaJbHUX TEXHOJOTIH JUIsl NPHUHAHATTS KOPEKTHUX OINEPaTHBHUX pIlIEHb LI0J0
eKCIUTyaTallii aBToMO01iB.

Buxsanennsi ocHoBHoro matepiaiay. CydacHuii aBTOMOO1Ib — 11€ AMHAMIYHA CKJIa/[HA TEXHIYHA CUCTEMA, Y
AKi cyMicHO (DYHKIIIOHYe 1 B3a€MOJie€ MiX COOO0 Jeska KUTbKiCTh mimcucteM. KilacmdHa Teopis TeXHIYHOL
miarnoctuku [3] mepeabayuae mousTTs 06’ ekta aiarno3y (O1). CrocoBHO aBTOMOOIS 06’ €KTOM JiarHO3y MOXKHA
BBO)XaTH Oyab-Ky HOTO CHCTEMY, arperar, By30J, MEXaHi3M, BITHOCHO SIKMX JOLIbHA IOCTAHOBKA MUTAHHA
BHU3HAYCHHS TEXHIYHOTO CTaHy. B IUIaHOBO-TIONEpemKyBaJbHIH CHCTEMi KUTBKICTH O0’€KTIB JIiarHo3y, sKa
Oe3mocepelHFO BIUIMBAE HA TPYAOMICTKICTh MIarHOCTHYHHX POOIT, € JOCUTHh BIIHOCHOIO BEIMYMHOIO. Bona
3aJIOKUTh SK Bil KOHCTPYKTHBHHX OCOONHMBOCTEH aBTOMOOiNSA, Tak 1 Bi MeTOJiB, cmocoOiB i1 3aco0iB
JarHOCTyBaHHs, SKi MOXJIMBI Ta ICHYIOTh Ha mignpueMmctBi. OTke B Takii cuCTeMi mHomnepeHiii TOYHMH
PO3IOIiT aBTOMOOLISI Ha OKpeMi 00’€KTH AiarHo3y i BU3HAUYEHHS 1X KUIBKOCTI MPAKTHYHO YK€ YCKIAaTHEHUH 1
HE Mae ocoOimBOro ceHcy. Ilepemik eneMeHTIB aBTOMOOLTS, SKHUM HEOOXiMHO BHKOHATH IOTIHOICHE
JIIarHOCTYBaHHs Ta KUIbKICTh BUMIPIOBAaHMX IIarHOCTMYHUX IApaMeTpiB, MOXKYTh YTOYHIOBATHCh B IPOLECi
JIIarHOCTYBaHHS.

BBeneMo MOHATTS CHCTEMH aBTOMAaTH30BAHOTO IHTEJEKTyaJbHO-EKCIUTyaTaliitHoro MoHiTopunry (AIEM),
OCHOBHHM TIPU3HAYCHHSIM SKOI € 3a0e3leucHHsT (QYHKIIOHYBaHHS CTpaTerii oOCIyroByBaHHS aBTOMOOLTIB ‘“3a
cranom”. B ocHOBi po3poOku cucremun AIEM nexaTh MiAXOMW, SKi NAIOTh MOMJIMBICTH MaKCHMAIbHOTO
BUKOPUCTAHHS CyYaCHHX TNEpeAOBUX iH(OOPMAIIIHAX TEXHOJOTIH, IHTENEKTyadbHHX METOMIB 00poOKH
iH(popMarii Ta cydacHHX cIIoco0iB mepenadi iHpopmarrii.

Cuctema AIEM e 06’ exTHO-0OpieHTOBaHOIO [2], a 11 CKIIaIoBUMH elleMEHTaMK € 00 €KTH eKCILTyaTalliiiHOro
MoHiTopunry (OEM), BIacTHBOCTI SIKMX JEIIO LIMPINi, MOPIBHSHO 3 00’€KTaMM JiarHO3y KJIACHYHOI Teopii
texHiyHol miarHoctuku. Cuctema AIEM mnepenbauae 000B’sI3KOBHi momepenHiii po3mozin Ha okpemi OEM.
Takumu 00’€kTaMHM TOBMHHI OyTH sSK cami aBTOMOOLT, Tak i BCi CTPYKTypHI Ta BHPOOHHWYI MiAPO3AiaH
MiATIPHEMCTBA.

Ilimxomu 1mo10 BU3HAYEHHS TEXHIYHOTO CTaHy aBTOMOOUIS 1 MiATPpUMAaHHS HOTO B Mpale3laTHOMY CTaHi
MOXYTh OyTH pi3HUMH SIK 3a crmocobamu i Meromamu, Tak i 3a piBHem ckmagHocti [1]. Crpareris
00CyroByBaHHsI aBTOMOOUIIB “3a CTAaHOM”, Ha BIJIMiHY Bij CTparerii ‘3a HampamoBaHHAM’, TOBUHHA MICTUTH
MEXaHi3M IOCTIHHOTO KOHTpomo — MoHiTopuHry. B cucremi AIEM mnepenbauaerscst Kinmbka piBHIB
MOHITOPHUHTY:

1) Monimopune diacnocmuunux napamempie — nepenbdadae MOCTIHHUE MOTIK iHMOpMauUii NMPo MOTOYHI
3HAYCHHS A1arHOCTMYHMX napamerpiB Toro uu iHmoro OEM. Pe3ynbraToMm € BiAMOBiAb NpPO T, YU BUXOAUTH
BUMIpSIHUH TapaMeTp 3a JONycTUMi MeXi. MOHITOPHHI iarHOCTHYHMX IIapaMeTpiB HE Ja€ OJHO3HAuyHOI
BiINOBiAl mpo motouHui TexHigHMH ctan OEM. Buxin Toro 4m iHmoro mapamerpa 3a JOIYCTHMI MEXi MOXe
nepesectrt OEM B iHIIMIT TEXHIYHAN CTaH, aje HEe 3pO3yMil0 B SIKHH.

2) Mownimopune mexuiuno2o cmamny — Tnepeadadae HasBHICTh MOJYJIB aBTOMAaTH30BaHOI imeHTH(IKAIT
Buay TtexHigHoro crany OEM. Po6oui momyni MoHiTOpuHTY TexHiuHOro crany OEM 06a3yroTecs Ha
IHAWBITya bHUX JTIarHOCTHYHUX MOEJAX, BPAaXOBYIOUHM iH(OpPMAIlil0 MOHITOPHHTY IiarHOCTUYHUX MapaMeTpiB
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Ta iHdopMmauilo iHAMBiAyadbHUX 0a3 3HAaHb, 3aCTOCOBYIOUHM IHTEJICKTyaJlbHI MeToan 0OpoOku iHdopmaii,
0co0MBO B yMOBax oOMexxeHHs 11i€i iHdopmanii.

3)  Excnayamayitinuil Monimopune — niependadae He TiJBKHA KOHTPOJIb TEXHIYHOTO CTaHy aBTOMOOLUITIB, a i
KOHTPOJb BCiX EKCIUTyaTaIlifHMX Ta €KOHOMIYHMX IOKa3HUKIB IX (PYHKIIOHYBaHHSI, a TAKOX NISIIBHOCTI BCIiX
ciyx0, siki e 3abe3medyioTs. OTnepaTHBHI eKCINTyaTalliiHI PilIeHHS MOXYTh NPHIMATUCh TUIBKH 33 HAasBHOCTI
iHpopMarii: omepaTHBHOI NMPO TEXHIYHWI CTaH aBTOMOOINIB; MPO TOTOBHICTH TEXHIYHHUX CIY)XKO BUKOHATH
NeBHUH 00cAT poOiT; MPOo TEXHIYHY, EKOHOMIUHYy Ta eKCIUTyaTamiifHy IOINBbHICTP BHKOHAHHS IEBHOTO
KOMIUIEKCY poOiT, 9acy Ta 4eproBOCTI BUKOHAHHS IUX POOIT; MPO OMEpaTUBHY 3aiHATICTH aBTOMOOITIB NpH
BUKOHAHHI TPAHCIIOPTHOT pOOOTH; PO ONEPaTUBHE MaTepiaibHO-TEXHIUHE 3a0e3MeueHHs Ta iH.

Hwxue ommcani mpuHIMIIOBI ocoOmuBocTi GopmyBanHs cucteMu AIEM 3 Toukm 30py po3moaiiay wiel
CHCTeMHU Ha II CKJIaJ0BI — O0’€KTH EKCIUIyaTal[iifHOr0 MOHITOPHUHTY, @ TaKOX OCOOJHMBOCTI PO3MOLLY
ABTOMOOLJIA Ha 00’ €KTH HIDKYMX PiBHIB.

BpaxyBaHHsI OCHOBHHUX II0JI0keHb 00’€KTHO-OpicHTOBaHOro aHandizy. CtBopeHHs cuctemu AIEM
nependavae KijbKa eTariB, Ha SKUX GOpMYIOTbCsl 00’ €KTH EKCILTyaTallifHOr0 MOHITOPUHTY Ta BH3HAYAETHCS iX
B3aeMOJIist MixK co6o1o (puc. 1). Macus OEM noBuHEH MaTH i€papXidHy 0araTopiBHEBY CTPYKTYpY.

f . .
Busnauennas ocHoBHuX 00’ekTiB cucteMu AIEM — OEM niepiioro piBHs

Jo OEM mnepuroro piBHS He0OXiTHO BiTHECTH BCi CTPYKTYPHI Ta BUPOOHUYI MiAPO3ALITH
TATIPIEMCTBA Ta KOXKEH aBTOMOOLIIb, SIK OKpEMY TPaHCIIOPTHY OJMHHUIIO. AHAJI3 (yHKIIO-
< HyBaHHA 1 B3aemonii OEM mneprioro piBHA

Busnauyenass OEM ipyroro ta HUKYUX PiBHIB.
Kosxen OEM mnepiioro piBHs 32 HEOOXIHOCTI moauisseThest Ha OEM HMKYMX PiBHIB

KoHuenTyanisauis

Amnaniz sumor 1o koxkaoro OEM
BusHaueHHS TpeIeIeHTiB — OMMUCAHHS BIACTHBOCTEH Ta Jiif, SIKi XapaKTepHi KOXKHOMY
OEM. Iadopmauiitauii ananiz OEM

AHani3

CrBopeHHs Mozieni chepH OisubHOCTI — Moieni pyHKIioHyBaHHs cucremu TEA Ha mignpu-
eMcTBi. MozgenroBaHHA (yHKIIOHYBaHHS cucteMu AIEM

CTBOpeHHS iHAWBITyaTbHUX (PYHKIIOHATHHUX Ta NIarHOCTHIHHUX Mojeneil koskHoro OEM

MopentoBaHHs

Puc. 1. Ilopsioox cmeopenusn cucmemu AIEM Ha ocroi 06’ ckmHo-0pieHmo8ano2o ananisy

[lepmm etamoM € KOHIENTYyami3amis, ska nepemdadae BuzHavueHHs ocHOBHHMX OEM mepmioro piBes. Ha
IBOMY €Talli HeoOXiTHO BUKOHATH aHali3 BCHOTO IMiANPUEMCTBA i BU3HAYUTH OCHOBHY iJICI0 CHCTEMH Ta 3arallbHi
BUMOTH J0 HEi, NpoaHaNli3yBaTH MisUIbHICTE CHCTEMH B IiJIOMy. B mporeci po3poOKH CHCTEMH MOXXYTh
3MIiHIOBAaTHUCH JIESKI MIIXOIU Ta JETalli, aleé OCHOBHA KOHIIETIIIisS IOBUHHA 3aJIMIIATHCh HE3MIHHOK. Ha mbomy x
eTari BUKOHYETbCS po3noin cucreMu Ha OEM npyroro Ta HIDKYHX PiBHIB.

Jpyrum etanom € ananiz koxxnoro OEM cucremu. PesynbraroMm aHaiizy moBHHHI OyTH YiTKO BH3HAueHi
BUMOTH JI0 KOXXHOTO KOMIIOHEHTa CHUCTeMH. Taki BUMOTM MOXYTb OyTH peanizoBaHi y BHIJISAII aHAJi3y
nperieaeHTiB. [IperieIeHT € OmMCcOM BIACTUBOCTEH 1 Jiif, SIKi XapakTepHi JJisi OKpeMoro o0’ekrta cucremu. Ha
[IOMY €Talli JJOCUTh BOXJIMBUM € Te, 00 pi3Hi 00’ €KTH He AyOiroBaiM OHI ¥ Ti K Ail, 0COOINBO, SKIIO BOHU
MOXYTh BHKIMUKAaTH NpOTHpidds onxHe onxHoMy. CTocoBHO aBTOMOOINS, anst koxHOro OEM HeoOximHO
BU3HAYWTH 1 TIpOaHAII3yBaTH BCi BUXIiTHI JaHi, HEOOXiTHI JJIsi CTBOpEHHS (YHKIIOHAILHUX Ta JIarHOCTUYHUX
inauBiqyanpHuX Mmopenei. lle koHcTpykTuBHI ocobOmmBocti OEM, moBHHI mepeiik MiarHOCTHYHHX Ta
CTPYKTYPHUX TIapaMeTpiB, MEpelik O3HaK 1 NPUYMH HECHpPaBHOCTEH, pPEKOMEHIalii 3aBOJy-BHPOOHHKA,
eKCIIepTHI 3HAaHHA Ta iH.

Tperiii eran HaiOumbI ckimanHuid. Bin mepen®avae cTBOpeHHS iHAMBIAYaldbHUX (YHKIIOHAJIBHHX Ta
niarHocTHYHUX Mojenedl koxHoro OEM, KiHIIEBOIO METOK0 SKHX € IMPUIHATTS KOPEKTHHUX EKCIUTyaTallidiHIX
pillleHb MO0 HEOOXiTHOCTI BHKOHAHHS MPOQUIAKTHYHUX YU BIJHOBIIOBAJBHHX pOOIT ab0 momanmbmioi
eKCILTyaTarltii.

ABTOMOO6i7H B 1iToMy BBaxaeThcst OEM meproro piBHs. OCHOBHI arperaTu Ta cucteMu aBToMo0inst € OEM
HIDKYOTO JIpyroro piBHA. Posmonin arperatiB i cucteM Ha okpemi eneMeHTH yTBoproe OEM TpeThoro piBHS.
3aranpHa KinbKicTh Ta HOMeHKIaTypa OEM, rnubuHa piBHiB OEM noBuHHI OyTH iHAMBITyadIbHUMH A PI3HUX
MoJiesieii aBTOMOO1TIB.
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BpaxyBaHHSI MOKJIMBOCTi CTBOPEHHSI iHTe/leKTyaabHO-iH(popmaniiinoi HagdynoBu. OEM e cykynHicTb
JIBOX CKJIAJIOBHX: Oe3mocepequbo (i3udHOro 00’eKTa Ta iHTeNeKTyalbHO-iH(popMauiitnoi HanOynoBu. Koxen
OEM HeoOXimHO pO3TIAAaTH SK OKPEMHH IHTENeKTyalbHHH 00’€KT, AKWi Mae IHIUBiAyansHy 0a3zy 3HaHB,
iHAMBiqya bHI (YHKIIOHATIHHY Ta MIarHOCTUYHY MOJEINI, ONEpaTHBHY Ta MOCTiHHY maMm’sTb. Takuii 00’€KT
TIOBUHEH MaTH TEXHIUHY, iHQOpMAaIiiiHy Ta iHTeJIeKTyaJbHy MOKIHNBICTF aBTOMAaTH30BAHOI iIeHTHU(IKAII] BUIY
TEXHIYHOTO CTaHy, aBTOMaTH30BAHOTO “‘CIIUIKYBaHHS 3 HEHTpaNbHEM cepBepoM cucreMu AIEM, BU3HaueHHS
JOLUTBHOCTI 1 MOXKIIMBOCTI IMOJANBINOI eKCIDTyaTamii, BU3HAUYECHHS HEOOXITHOCTI Ta IOLUTBHOCTI TEXHIYHHUX
BTpYy4YaHb Ta iH. BukoHaHHS 1uX QyHKIiH 3a0e3meuyeThes iHTeIeKTyaIbHO-iH(OpMAaLiHHOIO HAZ0YJOBOIO.

BpaxyBaHHSI MO:KJINBOCTI cTBOpeHHs iHTep(eiicy cminkyBanns. [HTepdetic cninkyBanust OEM noBuHeH
MaTu TEXHIYHY MOJJIMBICTH ONEpaTUBHOI 1 MOCTiHHOI mepenadi HeoOXimHOI iH(opMalii B aBTOMaTHYHOMY
pexUMi 0€3 IIIECIPSIMOBAHOTO Pa30BOTO TIarHOCTHYHOTO BTpydaHHs. /i boro nepeadadeHi OCHOBHI BXOH i
BUXOJAM, a 3a HCOOXIJHICTIO — 3a0e3MedyroThCs MOMaTKOBi. [Ipu miaHyBaHHI 1 CTBOpPEHHI iHTepdeiicy
cniyKyBaHHs Uil KokHoro OEM HeoOXxinmHo BpaxyBaTté ABi rpynu ¢axtopiB. Ilo-mepiie, KOHCTPYKTHBHI
0COOJIMBOCTI KOXKHOTO aBTOMOOLIs mignpuemctsa. s yactuan OEM inTepdeiic crinkyBaHHS MOXE MOBHICTIO
3a0e3medyBaTuch INTaTHOI OopToBoi0 cucreMoto pmiarHocTkH (OBD). Inma wactmra OEM motpebye
MOHTYBaHHS JTOJAaTKOBHX TEXHIYHHX IIPHCTPOIB, SKi MIOBUHHI BUKOHYBAaTH (YHKIIFO KOHTPOIIO IiarHOCTUYHUX
nmapameTpiB, 30epiranas Ta mepenadi iHdopmarii. [To-npyre, TexHiuHa ocHameHicTh cuctemu AIEM mouHHA
3a0e3meuyBaTy onepaTuBHY 00poOKy Ta 0OMiH iH(opMariero Mixk pizauMu OEM. [HTepdefic crimKyBaHHS MOXe
OyTH sIK IPOBIIHUM, TaK 1 6e3npoBiguum (Hampukian, Wi-Fi).

BpaxyBaHHSI MOKJIMBOCTI CTBOPEHHSI IHAMBIIYaJbHUX AiarHOCTHYHUX Mojesed M ineHTHikamii
BUAY TexHiYHOro craHy. KiHIleBOIO MeTOW cTBOpeHHs miarHoctuunol moxeni OEM e imeHtudikaiis BUIY
texHiuHoro crany (TC). List iHdopmalist € 0CHOBOIO JUIsl IPUUHATTS KOPEKTHUX EKCILTyaTalliiHUX PillleHb M0A0
HEOOXiTHOCTI 1 JOIIILHOCTI TEXHIYHUX BTPYYaHb.

Jns inentudikanii By TEXHIYHOrO cTaHy HeoOXxigHo cdopmymoBaTu iHpopManiiinuii Bektop TC, sKuii
XapaKkTepU3yeThCsl Ha0OpOM MapaMeTpiB, IIO MOXYTh KOHTPOJIOBATHCh Yy mpoleci ekcruryatanii. Koxxen
mapamMeTp iHQOpPMAIIfHOTO BEKTOpa XapaKTepU3YEThCSA MIarHOCTUYHOIO IiHHICTIO. JliaTHOCTHYHA IiHHICTH
rapaMeTpa BB@)KAETHCSI MAaKCHMalbHOIO y TOMY BHIAJIKy, SKIIO NPH BHUKIOYEHHI IHOTO Iapamerpa
inerTudikamis TC crae HeMokIHBOO. J[iarHOCTHYHA MIHHICTH caMoro BekTopa TC MakcHMalbHa TOI, KOJIU IO
HOro CcKJagy HaleXaTh MapaMeTpU 3 BHCOKOIO IIarHOCTHYHOIO HiHHICTIO. OTXKe B OCHOBI (pOpPMyBaHHS
iHpopmamnitHoro Bekropa TC MOBHHEH JIeKaTH MPUHIMI 3MEHIICHHS KUTBKOCTI MIarHOCTUYHHX HapaMmeTpiB i
BOJHOYAC 30UIBIIIEHHS IX JIarHOCTAYHOI IHHOCTI.

Haiibinbma ckmaaHicTs ineHtudikanii TexHiuHoro crany OEM BuHMKae y BHIaakax OOMeEXeHOI
iHpopmauii, konu iHpopmariitauit Bekrop TC chopmyBaTn HEMOKIUBO, a00 BiH (POPMYETHCS TUIBKU 4aCTKOBO.
KinbkicTh mapameTpiB, sKi MOJKHa KOHTPOJIFOBAaTH B aBTOMAaTH30BaHOMY PEXHMi, OOMexkeHa 1 3a 1X 3HaUYeHHSIMHU
HEMOJJIMBO TOYHO ineHTudikyBatu Bux TC. B TakomMy BHNQAKy [iarHOCTHYHA MOAENb Tependayae
3aCTOCYBaHHSI METOJIB IHTEJIEKTyaJIbHOT JIarHOCTHKM i3 BHKOPUCTaHHSM IHIMBIIyalbHUX 0a3 3HaHb. Bua
TexHiyHoro craHy OEM Bu3Ha4aeThCsd KOMIUIEKCHUM IapaMeTpoM TexHiuHoro crany W,, MeTow sKoro €

BU3HAYCHHS CKCIUIyaTalllfHOTO [iama3oHy, B SKAH Ha MaHWid dvac (BH3HAaueHWi mnpooOir) momagae OEM.
JiarHocTHuHa MOJeNIb BpaxoBy€ SK NapaMeTpUyHy IiH(QOpMalilo, OTPUMaHy LUIIXOM MOHITOPHHTY
JIIarHOCTUYHUX TIapaMeTpiB, TaK i eKCIepTHY iH()OpMAIIifo, IO MICTUTHCS B iIHIAMBITyadbHUX 0a3aX 3HAHb.

OTxe posmonin aproMo0inst Ha OEM HIKYNX piBHIB OBHHEH CYIPOBOKYBATHACH aHANII30M KOKHOI TPYIIH
nmapameTpiB, xapaktepHux A gaHoro OEM (puc. 2).

( [loBHa rpyna napameTpiB ) Jlae MOXITUBICTh CTBOPEHHS MOBHOI JiarHOC-
Bkntoyae BCi MOXMUBI AiarHOCTUYHI Ta CTPYKTYPHI |::> TUYHOT MOJIEJI, SIKa M03BOJIsIE€ iMeHTH(IKYBa-
| napametpu OEM J 1 Buzl TC 3 MAKCHMAJILHOK HMOBIPHICTIO
f [iarHoctnyHa rpyna napameTpis ) Texuiunux cran OEM moxe Oyt ineHTH(DI-
Bknioyae napameTpu, siki MOXIIMBO BU3HAYUTU B CTa- |::> KOBaHMWIl TUIBKHU MICIIsl MPOBEIEHHS MOTIN0-
{ LjoHapHuUX ymoBax Ha nocty TO ) JIEHOTO AlarHocTyBaHHs Ha nocty TO

r \

MoHiTopuHroBa rpyna napamMmeTpis

Bknoyae napameTpu, ki MOXINBO KOHTPOMOBaTU B aBTOMaTu- g Texuiuaux cran OEM ineHtndi-
30BaHOMY pexuMi B npoueci ekcnnyaTadii KyeTbCd B aBTOMATH30BAHOMY

( - \ PEXUMI 3 TIEBHUM, aje JOCTaTHIM
|[HTenekTyanbHa rpyna napamerpis

Bknoyae napameTpu, ki MOXYTb BU3HAYaTUCh IHTENEeKTyanb- a PIBHEM HMOBIPHOCTI

HUMW METOAaMM Ha OCHOBI iHAMBIQYyanbHMX 6a3 3HaHb

Puc. 2. I'pynu diaenocmuunux napamempis 06 €Kma eKCniyamayitino2o MOHImMopuney
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BpaxyBanns gominbHocTi mogaasmoroe posmoxity Ha OEM Humxkumx piBHiB. J{iarHOCTHYHA MOJENb
OEM nepenbavae onucaHHs MOXIMBUX HECIIPABHOCTEH I[bOTO 00’ €KTa, 30BHILIHIX 03HAK HECIIPABHOCTEH Ta iH.

TunoBuit mepenik HecmpaBHOocTeli OEM MokHa moxminmwTH Ha ONUHWYHI Ta KpaTHi. OIUHHUIHUMUA
BBOXAIOTBCS CIIEMECHTapHI HECIPAaBHOCTI, SKIi HE MOXYTh OyTH TIPEACTAaBIICHI CYKYNHICTIO 1HIIHX
HecnpaBHOcTell. KpaTHa HecHmpaBHICTE € CyKYIHICTIO [CKUIBKOX OJMHWYHUX. TakuM YHHOM, MHOXWHA
OJMHUYHUX HECTIPABHOCTEH € MiIMHOKHHOIO CyKYITHOCTI OAMHUYHHX 1 KPATHUX HECIIPABHOCTEH.

OxMHUYHI HECIPAaBHOCTI BH3HAYAIOTHCS MUIIXOM €JIEMEHTapHUX MepeBipoK. Sk mpaBmito, 1e 3MiHCHIOETHCS
He3aJIe)XHO Bin yciei cucremu. Hampukman, Taki eJeMeHTH, SK CEHCOpPH, (OPCYHKHM Ta iHIIE MOXYTh
JIEMOHTYBATHCh JJIsI TIEPEBipKH a0 MepeBipsITUCH Oe3nmocepeIHbO Ha JBUTYHI. B 6araTthox BHUMaakax mepeBipKy
HEOOXIZHO 3MIHCHIOBATH TECTOBMM crocoOoMm. Takuil miaxix mae HaWOLIbII TOCTOBIPHUM IiarHOCTHYHUIMA
BHCHOBOK, aJie¢ BiH HAWOUIbIII TPYAOMICTKHH 1, HAOUIBII OCHOBHE HE MOXKJIMBO aBTOMAaTHU3yBaTH.

OcCHOBHE 3aBJlaHHs NMpaBWIbHOTO po3noniny Ha OEM pi3HuUX piBHIB IoJjsirae B 3MEHILIEHHI KUIbKOCTI (0o
MOBHOMY BHUKIIOYEHHI) BHM3HAueHHs OJNWMHWYHUX HecrnpaBHocted. Koxuuit OEM  Bumoro piBHA
XapaKTepU3y€eThCsl BIIACTUBICTIO IMOsIBM a00 HE TOSIBM KPaTHOI HECNPAaBHOCTI, SIKA MOXeE JaTH OJHO3HAYHY
BiJIIIOBib PO BiACYTHICTH IEAKOI KUTBKOCTI OAMHUIHUX HECTIPABHOCTEH, a BiIIIOBiTHO MOYKE BHKIIIOYHTH JIEAKY
KUTBKICTh eneMeHTapHuX nepeBipok. Omke OEM HalHIWKYOTO piBHA IOBHHEH MATH TEXHIYHY MOJMIIHBICTH
imeHTU}IKail BHAY TEXHIYHOTO CTaHY B aBTOMATH30BAHOMY PEXKHMi dYepe3 MOHITOPHHI JiarHOCTHYHUX
mapaMeTpiB.

BpaxyBannsi panry OEM. Bmsnauenns panry OEM 3amexuts Big (OpMYBaHHS EKCIDTyaTamiiHUX
niarma3oHiB Ta Oe3mocepeHbO BILTMBAE HA CTYMiHB BUKOpHCcTaHHS pecypcy OEM. Metoto po3noxiry OEM nHa
paHTH €: mo-TepIiie — eKOHOMIYHUHN eeKT Bif 301IbIIeHHS KoedinieHTa BukopucTanus pecypcy OEM; no-apyre
— MiZBUIIEHHS Oe3MeKH pyXy 3a paxyHOK BYACHOI'O MPOBENeHHs mpodinakThaHux pooit aiust OEM, TexHiuHuMit
CTaH IKHX 0e3MocepeIHbO BIUTUBAE Ha Oe3MEKy PYyXYy.

VY mnanoBo-nonepepkyBanbHii cucremi TO 1 peMOHTY mnepenbadaeTbes, O NpodiTakTHYHI podoTH
MmicTsTe 1Bi ckimanoBi [1]: kOHTposbHY (miarHOCTYyBaHHs) Ta BHKOHaBuy (oOciyroByBauHs). KoHTponbHa
YacTHHA MPOMUIAKTHIHHUX PoOIT mependadae BUMIpIOBaHHS, a0 pO3paxyHOK MEBHOI KiNBKOCTI MIarHOCTUYHUX

napaMeTpiB Y; Ta MOPiBHAHHA iX 3 rpaHUYHUMH Y, , 800 rpaHUYHO JOMYCTUMUMH 3HAYEHHAMH Y, ,, HA OCHOBI

4Oro POOUTHCSI BUCHOBOK PO TEXHIYHUI cTaH abo pimeHHs Mpo HeoOXiTHICTh TEXHIYHUX BTPYUaHb.

CucreMa eKCIUTyaTaliiHOro MOHITOPHHTY He mependadae nepioAndHUX pa3soBHX AIarHOCTHYHUX BTPYYaHb,
TOMY MOHSTTS KOHTPOJBHOI YaCTHHH NPOQINTAKTUYHHX PpOOIT NEmo HiBENIOEThCA, a BHKOHABYa YACTHHA
npodiJakTHUHUX POOIT BUKOHYETHCS 3aJekKHO Bif TexHiyHoro crany OEM. Inentudikaiis BUIYy TEXHIYHOTO
CTaHy BHUKOHYETBbCS MOCTIHHO B aBTOMAaTW30BaHOMY pexuMi. KilbKiCHO-TEXHIYHMHA CTaH OLIHIOETHCS
KOMIUIEKCHUM IapaMeTpoM TexHiuHoro crany W,. Ekcmiyarauniiini pimeHHs Hpo HEOOXiTHICTb 1 3MiCT

BUKOHABYOI YaCTUHH MPOQIUIAKTUIHUX POOIT MPUAMAETHCS HA OCHOBI YMOBH IMOMAaHHS MOTOYHOTO 3HAYCHHS
KoMILIeKcHoro napamerpa W, B onuH 3 exciutyartaniiinux aiamasonis (EJ) (puc. 3).

3a6e3|'!equHﬂ !-|v606Xi.,CI,HOFO Bucoka iMOBIpHICTb Biamosa
piBHS HagiMHOCTI BiIMOBMU
A A A
~ ~ Y N Lxen
© L S @ S @ © >
W, W, W, W, W, W, W, y
N N N A J
e Y Y Y
1-nEQ 2-nEQ 3-nEQ 4-n EL,

Puc. 3. Posnodin exchayamayitinux oianasonis (E[]): W, — snauenns xomniexcnozo napamempa, npu SaKomy

BUKOHAHHI NPOPIIAKMUYHUX POOIM CMAE eKOHOMIYHO OOYLIbHUM,
W, . — epanuuno donycmume snavenns; W, — epanuune snauenns

Ilepmmii E . <W,,) xapakrepu3yeThbCcs BHCOKOK WMMOBIpHICTIO O0€3BiIMOBHOI poOoTH. BHKoHaHHS
i b Y
Oynp-sIKMX IPOQIIAKTHYHUX PpOOIT HAa JAHOMY eTall € HEeJOUUIbHUM 3 NIPUYMHHM HU3BKOro KoeQilieHTa
BUKOPUCTAHHS pecypcy.
Apyruii EI. (W, <W, <W,. ;) XapaKTepusyeThcs JOMyCTHMHM 3HAYEHHAM HMOBipHOCTI 6e3BiaMOBHOI
poboTtu Ta OimbIIMM KOe(iIlieHTOM BHKOPHCTaHHS pecypcy. B mpomy miama3oHi BUKOHaHHS HPOQiIaKTHIHUX
pOOIT € EKOHOMIYHO JTOIITBHAM.

114



Cepia: Texniuni nayxu

Tperiit EIl (W, , <W, <W,) XapakTepusyeThcsi HH3bKOIO HMOBipHiCTIO G6e3BiIMOBHOI pobOTH Ta

MaKCUMaJIbHUM KOoe(]illieHTOM BUKOPUCTAaHHS pecypcy. BukoHaHHS mpodinakTHIHUX PoOiIT B IIFOMY Aiana3oHi €
HaAHOUIBII BUTIIHAM €KOHOMIYHO.
Yersepruit EIl (W, >W,.) He nependauae BUKOHaHHS mpodimakTuaHuX pobiT. Excrinyaranis 34iHCHIOETECS

IO TIOSIBY BiZIMOBH, TIICJIS ITHOT'O BUKOHYIOTHCS BiTHOBIIOBAIBHI poOOTH.

Posmonin OEM Ha panru nependaudae HactynHe. o OEM mepmoro panry HeoOXimHO BimHECTH 00’€KTH,
SKUM PO IaKTHYHI pOOOTH 000B’SI3KOBO BUKOHYIOTHCS B IpYTOMY eKCIUTyaTauiiiHoMy aianasoHi. Lle 06’exrw,
AKi Oe3nocepeHhO BIUTMBAIOTh Ha O€3MEKy pyXy Ta 00’€KTH, IOsIBa BIIMOB B SIKMX HPU3BOJMTH A0 3HAYHHX
MmarepianeHux BTpaT. Jlo OEM npyroro panry HanexaTrb 00’€KTH, KM MOXHAa BUKOHYBaTH HpO(DiNaKTHYHI
poboTH sIK B Ipyromy, Tak i B Tpetbomy EJI. lo OEM TpeThoro paHry MOKHA BiIHECTH TUTBKH Ti 00 €KTH, SIKUM
npodinakTuuHi poOOTH He mependadeHi B3araii. BigMoBHM B TakuX 00’€KTax € HE3aJCKHUMH, a IX 3aMiHa
JIOLIbHA TUIBKM MICJsl MOBHOTO BHYEpIaHHS pecypcy. Takum umHOM, BpaxyBauHs panry OEM nosBossie
30ipmryBaTH Kinbkicte OEM oHO9acHOTO 0OCITyTOBYBaHHS, IO 3MEHIITYE Yac MPOCTOI0 aBTOMOOLIIS.

BucHoBku. CrucremMa aBTOMAaTH30BaHOTO IHTEIEKTyalbHO-eKCIUTyaTamiifHoro Mouitopuary (AIEM) Ta ii
CKJIa0Bi — 00’€KTH eKciuTyaTarniifHoro MoHitopuary (OEM) maroTh MOMIIMBICTh MOBHOLIHHOTO 3aCTOCYBAaHHS
cy4JacHHX iH(OpMAIifHAX, KOMYHIKAIlIHHUX, OpraHi3alifHIX Ta 1HTEIEKTyallbHIX TEXHOJIOTIH 1 MOXYTh OyTH
OCHOBOIO BIOCKOHAJICHHS iCHYIOUO{ CHCTEMH 00CITyTOBYBaHHS Ta PEMOHTY aBTOMOOIIIIB.
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Kykypymssk FO.}FO. ABTomMo0inb sik cucTema 00’€KTiB aBTOMAaTH30BaHOTO 1HTEIEKTYAJIbHO-EKCIUTyaTaliifHOTo
MOHITOPHUHTY

Kykpymsaxk FO.FO. ABToMOOMIR Kak cucTeMa OOBEKTOB aBTOMAaTH3UPOBAHHOTO HHTEIUIEKTYalbHO-
9KCIUTYyaTal[HIOHHOTO MOHUTOPHHTA.

Kukurudzyak Yu. Vehicle as a system of objects automated intellectual-operating monitoring.

YK 629.3.083

ABTOMOOMJIb KaK CHCTeMa 00beKTOB ABTOMATU3MPOBAHHOI0 HHTE/JIEKTYAIbHO-3KCILIYaTAllHOHHOI0
MonuTtopunra / }0.10. Kykypyn3sak

Onucana o0m1asi MOCIe10BaTeIbHOCTh (POPMHUPOBAHHS CUCTEMBI aBTOMaTH3UPOBAHHOTO MHTEIUIEKTYalbHO-
9KCIUTyaTallHOHHOTO MoHHUTOpHHTa. Ormpenenensl oO0mas CTPYKTypa HaHHOW CHCTEMBI Kak OOBEKTHO-
OPHEHTHPOBAaHHONW M CBOWMCTBA €€ COCTaBHOTO JJIEMEHTa - OOBEKTa JKCIUIyaTallHOHHOTO MOHHUTOPHHIA.
OnucaHbl NPUHIMIHAIBHBIE OCOOCHHOCTH paclpefesieHUs] aBTOMOOWISA, KaK TEXHUYECKOM eIMHUIBI, Ha
00BEKTHI SKCIUTYyaTallHOHHOTO MOHUTOPHHTA.

VK 629.3.083

Vehicle as a system of objects automated intellectual-operating monitoring / Yu.Kukurudzyak

A general sequence of formation of automated intellectual and operational monitoring. The general structure
of the system as object-oriented and properties of its components - object operational monitoring. We describe
the principal features of the distribution of the car as technical unit, the objects operational monitoring.
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