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OBILUAS XAPAKTEPHCTHKA PABOTHI

AKTYaJIbHOCTH TEMbI

TMockombKy —mu3eNs SABNACTCA TMEPCTEKTHBHBIM  [BMTATENeM  UIA
aBTOTpaHCMOpTHBIX  cpenctB  (ATC), To yiyuwieHWe €ro TEXHHKO-
3KOHOMHMYECKHX, JKOJIOTHYECKHX, 3PTOHOMHYECKHX M [p. KAuyecTB SB/AETCA
MOCTOSHHOW 3ajauei, pelieHWe KOTOpOH npu3BaHO ofecneuuBaTh MX
KOHKypeHTocrocobHocTs.  Haubonee sddextuBHo 310  MOMET  OBITH
OCYLUECTBJIEHO C HCTIOTb30BAHHEM JJIEKTPOHHOTO PEry/IHPOBAHKA MPOLECCAMH
BNPBICKMBAHWA TOIUIMBA, HATHETAHWS BO3MYXa, YTWIMALMH OTpaboTaBLIMX
rajoB M T.ML AJNTOPHTMbI YNpPaBJEHHS NBHrAaTENeM, OCYLIECTRIAEMbiE C
NOMOUIbLIO  JNMEKTPOHHOH  cucTembl  ynpasnewus (ICY)  mossomsior
chopMHpOBaTh ONTHMANBHbIE DETy/IATOPHBIE XapaKTEPHCTHKH H BBECTH
HEOGXOMMbie KOPPEKTHpYIOUIHe MONPAaBKH, XapaKTep KOTOPbIX OMpeNesaTca
Ha: ABHraTens W ero paGoTe. AHanus npobrembi mo
NIMTEpaTypHbIM HCTOYHHMKAM, MMPOBEJCHHbI/i HA MOMEHT Hayana pa3paGoTku
OCY  [u1n  OTeYEeCTBEHHBIX aBTOMOOWILHBIX [M3ENied, MOKazajn, uTo
KOMIUIEKCHas HMHGOpMalms O pa3paGoTKe aJTOPHTMOB  yMpaBiieHHs
NPaKTHYECKH OTCYTCTBYeT, M 3ajauya MO METOAMKE HX MPOEKTHPOBAHHA
SBJIAETCA aKTyaJTbHOM.

O0BLeKT Hece10BaHHS

OO6BEKTOM MCCIENOBAHHUA ABJIAETCA JIEKTPOHHO-Y PaB/AEMBIH JH3E 5.

TIpeameT Hccie10BaHUs

TpeaMeToM KCC/IeNI0BaHus ABNAETCA aITOPHTMHMYECKOE W MPOTPAMMHOE
obecneueye DCY U CHCTEMBI IHATHOCTHKM M3EA.

Uenb 1 3agauu

Liensio paGoTbl ABNAETCA YJTy4lIEHUE KAyecTBa NHM3ENA, @ MMEHHO: €ro

HOCTH, Ymp H, JPrOHOMHYHOCTH, @ TaKXke MOBHILUEHHIO
IKOJIOTHYECKOTO ypoBH — Gnaronaps pa3paGoTke KOMIUIEKCA airopHTMOB
YTpaB/ieHHs AU3eNeM U CHCTEMbI €10 IHaTHOCT HKH.

VkazaHHas LeJb JOCTHIAeTCA pelleHHeM Cle/Iy OlMX 3aay:

1. Maremarudeckoe onucanue snementoB OCVY uactoTolt BpauleHuA
nmnzens, cunre3 CAY npH HCMONb30BaHHWM PadIMYHBIX PEryJATOPOB (31eCh U
nanee oA «peryssTOpaMi» NMOHUMAETCA TOMbKO aNTOpHTMUYecKas YacTh ICY
B OTJIH4ME OT almapaTHoi);

2. Pa3pa6orka KOMIUIEKCA AITOPHTMOB Y JIH3ENIEM C
aCcy; -
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3. Pa3paGoTka airopHTMOB (IIPOrpaMM) A yNpaBjieHHs, HACTPOHAKH H
JIMATHOCTHKH CHCTEMBI;

4. Pa3spaGorka Komiuiekca amarHocTHkd OCVY.

[To10%Ke HHS, BLIHOCHMBIE A 3ALIHTY

1. Moau(uuUMpPOBAHHBIA Pery/aTOp YacTOTHl BpAlLEHHS C OOPAaTHBIMH
CBAMH 10 YaCTOTE BPALICHHA H TI0 KOOPAMHATE PEHKH;

2. ANroputMbl ynpaBieHus ausenem (anropurM 0o6paboTKu CHUrHAJNOB
[ATYUKOB, aNrOpUT™M npeobpa3’oBaHuA yNpaBIAIOWEI0 CHrHAnNa, anropHTM
ABTOMATHYECKOH aBAPHIHOM 3ALUMTbL, ANTOPUTM MyCKa H NMPOTPEBa, aIrOPHTM
peryiaTopa MHHUMaNbHOM YaCTOTHI BpAIUCHHS XOJOCTOTO XOJA, ANNOPHTM
KOPPEKTHPOBA HHSL, ASITOPHTMbI YIIp CKOPOCTBIO aBT Hap.);

3. Anropurmbi auardocTHkd DCVY ausenem (aNrOpHTM IHarHOCTHKH MO
unrepdeiicy K-Line, anropurm auarHoctuky no unrepgeiicy CAN).

MeToan! seele10BaHAS

TeopeTHuecKHe MCCIIEIOBAHNA MPOBONMIHCH C HCMOJB30BAHHEM anmapaTa
MaTeMaTH4ECKOH JIOTHKH, METONIOB CHCTEMHONO aHANK3a, TEOPHH YNpaBJIeHHs,
TEODHH ANITOPUTMOB M CTPYKTYP [AHHBIX, METOIOB MAaTEMaTHYeCKOTO H

HMMT o POBaHMA, METOIOB MaTeMaTHYECKOro
npor Hus p albHble  MOJyHATYDHbIE M HATypHBIE
MCMbITAHUA C  HCMOJIb’ TEOpHH p H

06paGoTKM pe3y/bTaToB IKCTIEPHMEHTA, MATEMATHYECKOH CTaTHCTHKH.

Hayuuas HoBH3HA

HayuHas HOBH3Ha paGOThl 3AKITICNAETCA B CIE/ly IOLIEM:

~ BMepBbie 114 aBTOMOOWIBHOMO nu3ens pa3paboTan W uccrenosan
OpuriHanbHbii MoavduuupoBabiil [TAJI-peryisTop 4acToThl Bpalenws ¢
06paTHLIMHU CBABIMH NO YACTOTE BPALIEHHUS U N0 KOOPIMHATE Peiki;

- pa3paGoTaHbl  ANMODHTMbI  YMpAaBNEHHA  BCTIOMOraTeNbHBIMH
GYHKUMAM U aBTOMOGHIBHOTO TH3EII;

- pa3paboTaH AMArHOCTHYECKHH KOMIVIEKC M AIrOPHTMBbI IHATrHOCTHKH

HBIX JJIEKTPO! -ynp nu3enei
JocToBe pHOCTH
HocrosepHocTs MOy 4€ HHBIX pesynbTaToB obecreuuBaeTcsa

HMCMOJIb30BaHHEM annapara MaTeMaTH4ecKon JIOTHKH, METOA0B CHCTEMHOTO
aHann3a, TEOPHH YNpAaBNEHHA, TEOPHH AJITOPUTMOB M CTPYKTYp NaHHBIX,
METOAOB Maremar mpor a TaKxe pe3sysbTartaMu
WMHTALMOHHOTO ~ MonenupoBaHus Ha OBM M 3KCTEpHMEHTaNbHBIX
HCCJIEIOBaHH.
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TeopeTH4eCKasi H NPaKTHYECKAS NEHHOCTH PadoTh

TeopeTHyeckas LEHHOCTh 3aK/IIMAETCS B pa3paboTKe HOBbIX ANTOPHTMOB
yTUpaBjieHHs  aBTOMOGWIBHBIM  [IW3eNieM HA  OCHOBE  OPHMIMHANBHOIO
MonuduumposanHoro ITW-perynatopa. [lpennoxeHHsle anropuT™Mbl |
MaTeMaTHueckas MOIENb HCTOMb3YIOTCA NPH pa3paGoTKe HOBBIX CHCTEM
yTpaBJIeHHs IM3EIAMH, @ TaKXKe NPH HACTPOWKE W AMATHOCTHKE 3NIEKTPOHHBIX
6710KOB yNpaB/ieHys B MPOLECCE H3TOTOBEHHA W KCIUTYaTalHH.

Peasinzauns pe3yibTatoB paborsl

Pa3paGoTanHble anropuUTMBbI, peasM30BaHHbIE B JNEKTPOHHOH CHCTeMe
ynpaBneHus Tomnusononayed musens OCY-1A npownu nomueid kKOMIUEKC
MOTOpHBIX (MOTOPHbIE Gokchl OAO «S3TA», OAO «KAMA3», OAO «MM3»,
HULUAMT OTYIT «<HAMM») u aopoxHsix (aBToMoGuwin MA3, KAMA3,
Vpan; aBrobycsl [1A3, JIuA3) ucmibranuii. NEeKTPOHHAA CHCTEMa ynpaBieHHUs
OCV-1A BBenena B cepuitHoe npoussoactso ¢ 2007 . s yCTAHOBKM Ha
nsurarenu SIM3-656.10 u AM3-658.10.

PaspaGorauustii quardHocThueckuit kommieke JIK-5 BHenpen B cepuiitoe
npoussozncTBo ¢ 2009 r. B OO0 «DnekTpoHHas aBToMaTHKay (. SIpocnasis).

Anpobauus pa6oTni

OcHOBHBIE pe3ynibTaTbl paboThl NOKNafbiBAAHCL M O6CYXKIANuCh Ha
Cle Ty IoUIMX KoHGepe HIMAX:

1. Beep fickuit Hay HUYECKHH p MO aBTOMaTHYECKOMY
ynp > M per HHIO  TETUIOIHEPTETHYECKHX  YCTAHOBOK
um. B.1L Kpyrosa, 3acenanue Ne80. Mocksa (MITY um. H.3. Baymana), 2005;

2. MexayHaponHbiii  cumnosuyMm  «OGpa3oBaHue — uepe3  HayKy»
nocssiweHHslit  175-netmo MITY um. HD. Baymana. Mocksa (MITY
uM. HD. Baymana), 2005;

3. MexayHaponHas koHdepenuus «IIporpecc TpaHCNIOPTHLIX CPENCTB H
cuctem — 2005». Bonrorpan (Bonrorpanckuii rocynapCTBEHHbIH TEXHUUECKHIH
yHuBepcurer), 2005;

4. Mexay yuHO-TeX dep «Cosp
P Ppa3BMTHA NOp JIBC, 75-netmio Kade.
cynosbix JIBC u amsenbHbix ycraHoBok». Caukr-TletepGypr (CaHkt-
TetepGyprekuit  roCyapCTBEHHBIA i Texi iy ),
2005;

5. Bcepoccuiickuii Hay4HO-TEXHHYECKHH CEMUHAp N0 aBTOMAaTHYECKOMY

ynp: M peryJMpoBaHHIO PreTHYECKUX
uM. B.WL Kpytosa, 3acenanne Ne8l. Mockea (MITY um. HO. Baymaa), 2006;
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6. B i Hay i N0 aBTOMaTHYECKOMY

M perynup T PreTHYECKHX
M. B u pr'roaa, 3acenanue Ne82. Mockea (MI'TY wM. H 3. Baymana), 2007;
y 110 aBTOMATHYECKOMY

W perynup T PreTHYECKHX
u. B n pr-rona, 3acenanne Ne83. Mocksa (M]'TY M. HO. Baymana), 2008;
P AiCKMA Hay4HO p N0 aBTOMaTHYECKOMY

H  perynup T PreTHYECKHX

um. B.WL KpyTosa, sacenanue Ne84. Mocksa (MITY um. H.D. Baymana), 2009;
9. BcepocCHICKHIl HayYHO-TEXHHYECKHH CEMHMHAP M0 aBTOMAaTHYECKOMY

YNUPaBNEHHIO M DEryJMPOBAHHIO T PIETHYECKHX
uM. B.WL KpyTosa, 3acenanue Ne86. Mocksa (M]'l'Y um. HO. Baymana), 2011;

10. Beep ACKMH HayuHO-TeX p MO aBTOMATHYECKOMY
ynp u  pery. PIETHYECKHX

uM. B Kpyrosa, 3acenanne N°89 Mocksa (MITY um. HO. Baymana), 2014;
11. Wecrbaecat cembmas pervoHabHas HAY4HO-TEXHHYECKas
KOHEpEeHIMA CTYNEHTOB, MarMCTPaHTOB M ACMHPAaHTOB BBICIIHX Yy4eOHbIX

3aBeneHui ¢ [yHap yuactuem. Sp (ATTY), 2014;
12. Bcep i HAay4HO-TeX ¢ no
ABTOMATHYECKOMY  YIIp M peryjup PreTHYECKHX

ycraHoBok  uM. B.WL Kpyrosa, 3zacemanme  Ne90. Mocksa (MITY
uM. HO. Baymana), 2015.

IMy6amKauun

OcHOBHbIE pe3yJIbTaThl AMCCEPTaLMM OTpaXeHbl B 13 HayuHbix paGorax, B
TOM 4HCNIE 3 CTaThH B XKypHaNax, BXOIAILHX B nepeueHs BAK PO.

CrpyKTypa H 00beM AHCCePTAUHH

JuccepraudonHas paboTa COCTOMT U3 BBENCHHMA, MATH IMaB, OOUIMX
BBIBOLOB W 3aK/IOYEHMA, CMHMCka nuTepatypbl. OGWuii 06BeM OCHOBHOTO
TeKCTa AUCCEPTALMK COCTaBAAET 179 CTPaHMLb], CMUCOK JIMTEPaTypbl COCTOMT
u3 185 Ha B pabore cs 88 pucy u S Tabnuu

OCHOBHOE COAEPXAHHME PABOTBI

Bo KpaTKO 0XapaK obuee paborbi,
OMpeaeieHbl TEOPETHUYECKHE [IOJIOKEHHA M MPAKTHYECKHE pe3y/bTaThl,
H3BECTHBIC HA MOMEHT Havasa paapaﬁm‘ku ANITOPUTMOB YNpaBNEeHUA OU3CJIEM,
Kakue 3HO T [UIA YD T HBIM JH3EJIEM




C row BHOBb pa3pata 3NEKTPOHHOH CHCTEMBI YMPABJICHHS,
HaMeueHb! MyTH COGCTBEHHBIX HCCIIEI0BAHHI M pa3paboToK.

B nepsoii riase «CocTosHMe BOMPOCA O COBPEMEHHOM YMpaBlEHHH
GBICTPOXONHBIMH H3EJAMI»  TI aHanu3 p COCTOSHHA
npo6ieM, CBAAHHBIX C NOCTPOGHHEM AJIFOPHTMOB YNPABJEHHS AM3ENEM H
aNrOPUTMOB €T0 IMaTHOCTHKH, CHOPMY/IMPOBAaHA LE/b M ONpENENeHbl 3aMadn
HUCCNIeIOBAHMA.

OrmeyeHo, 4TO COBpPEMEHHas TEOPHA CHMCTEM  aBTOMaTHYECKOIO
perynupoaanux (CAP) uactoThl BpalueHus aBTOMOOWIbHOTO musens (AJl)
npo¢. B.W Kpyrosa, B.W Tomuuna,
H.B, J'leOHOBa, un Kpuueu}(om, ®.U [unckoro. bBonbuo# Bkmax B
usyyenue u paspaborky CAP AJl suecnn E.W Bnaweunos, W[, Jonrux,
B.A Mapkos, B.U. lllatpos, [O.E. Xpawes, C.TI. Jparomupos, C.H [eBanuH,
A.T. Ky3ueuos, I.C. Kopuunos u ap.

OcHoBHble TpeGoBaHMs K kauecTBy coBpemenHoro JIBC Bkaiouaror B
ce6a: Bbicokuit KITJI, BeicOKyIO T 0 b, HA, b,
TEXHONIOTHYHOCTh, ~ COOTBETCTBME  MEX/IYHAPONHbIM  CTaHIApTaM  Ha
OTPaHHYEHHs 1O TOKCHYHOCTH BPEAHBIX BHIGPOCOB M YPOBHIO LiyMa H IIp., Y€ro
HEBO3MOXHO NOCTHYb Kak 6e3 BHICOKOTO ypoBHA (OpCHpOBaHHMA NBUraTenei,
TaK U 6€3 NPUMEHEHHs 3JIEKTPOHHOTO per HHA 4acTOTO# Bp: "
yNpaBieHMs NPOLECCAMH BNPLICKMBAHWA TOIUIHBA, HATHETAaHWA BO3AYXa,
YTWIM3AUMK OTPaGOTABIIMX rA30B M T.M. PaccMOTpeHO yCTPOMCTBO cCHCTEM
371EKTP ynp aBT ¥ [BHraTENfAMH, COBPEMEHHBIX
CHCTEM TOIUIMBONONAYH NM3ENEH B KAUECTBE WCMONHHTENBHBIX 3/IEMEHTOB
OCY, npoGnems! passutus CAP yacToTbi BpalueHus ansenei

CoBpeMeHHble aBTOMOGHNH Bce GOMblue OCHALIAIOTCA INEKTPOHHBIMH
cHcTeMaMM  ynp co BCTp CcHUcCTEMaMH THOCTHMKH,
00BeIMHEHHBIMH B CAMHYIO CETh, KOTOpbie TMO3BOJAIOT  OMpENe/HTh
TEXHHYECKOE COCTOAHHE OTHENLHOTO YCTPOWCTBA WIH CHCTEMbI B LENOM C
NOMOLILbO TECTUPOBAHMA PATHYHBIX 3NEKTPOHHBIX CHCTEM M HCTIONTHUTENbHBIX

MEXaHH3MOB H HX Teil. PaccMoTpeHB CnocoGel
muarvoctuku 3CY, THNBI IMArHOCTHYECKOTO 0GOpynOBaHus, (usuyeckue
nuTepd M NPOTOKOJBI N JaHHBIX.
Bo Bropoii rnase «PaspaGorka umdpoBoro perynstopa 4acTOTh
aBT HOTO ZIM3eNT» MaTeMaTHYeCKHe MOIE/H
me])posom perynaTopa 4acToThl ouens u peiiku
TUTYHXEp T Hacoca (THBJI). B xauecte
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peryniaTopa 4acToThl Bpauxeﬂml paccMorpeHs! knaccudeckuit [THI-perynarop
" TTH/I-perynaTop ¢ 06paTHEIMH CBA3IMH 110

4acTOTe BPAUICHHA M 110 KOOPAHHATE PEHKH B ABHOM BHIE:

by =Ry + Kp(240 - 20+ K (B - b )+ Kp Q2 - 25, - 2, ()

H B HEABHOM BHIE:

Py + Ko (2, - 2) + Kby + K22
1+K,

By = P2 -42) )

@)
rae h, — 3aaHHOE MONOMNEHHE ek,

h M, — nonoxewue peiiku THBJI B MoMeHT BpemeHu k u k-1
COOTBETCTBEHHO;

£ £, $ — TeKyluee 3HAYEHHE YACTOTHI BPALICHHS KOJIEHYATOro Bana
[BUTaTesis B MOMEHTHI BpeMeHH K, k-1, k-2 COOTBETCTBEHHO;

Kp K, Kp — nponopuMoHanbHbli, MHTErpasbHbil H AudepeHumats HblH
K03 QUUHEHT BI COOTBETCTBEHHO.

AHanui, NPOBENEHHBIH C MOMOWIBIO MAaTEMAaTHYECKMX Mozmenei
Npe/UlaraeMbiMM  PEryJIATOPaMHM, [OKA3aJ, YTO OCHOBHBIMH MPHYHHAMH
HEYCTOMYMBOCTH YacTOThl BpALUCHWA AM3ENS ABJAETCS 3ANA3IbIBAHHE
CPGGGTHHEHM HUCTIOJTHUTEJIbHOIO MEXaHu3Ma u JHCKPETH3aLus

¢ " CHrHajoB no

UYucnieHHOE MOZENMPOBAHHE CHCTEMbI ABTOMATHYECKOTO PErYJHpOBAHHS
4aCTOThI BpallleHHs NPHBENO K BHIBOY, YTO HACTpOiika Knacchueckoro M-
peryiaTopa CyuIeCTBEHHO 3aBHCMT OT HAarpy3kH M Ui obecneueHus
ycToituuBoil paboThl cHcTeMbl TpeGyeTcs NMHAMHYECKas TOACTPOHKa BCEX
ko3 GduumeHToB peryasatopa (Puc. 1). Tpu HCTIONB30BaHAH
moaubuunposaHoro [THJ-pery/isTopa yCTOHYMBOCTb YMNpABNEHHS 3ABHCHT
rnaBHbiM 00pa3oM OT rpaaMeHTHOH xapakTepucTukn peiiku THBIl u or
BE/IHYUHBI HATPY3KH, MPH 3TOM €10 HACTPOHKH C/1ab0 3aBHCAT OT HATPY3KH, YTO
no3sonseT  BHIGPAaTh  yHMBEpCANbHble ~ HACTPOWKH,  0GeCne4HMBaroillHe
ycToluuBylo paGoTy nmsens Ha Bcex pexkumax (Puc.2). Hcnosnb3oBanue
HeABHOM cXeMbl WA MomuduumposanHoro [MH/I-perynstopa NpUBOAMT K
3HAYMTEIbHOMY yMeHblleHHIO KkoneGauuii peiiku THBJ], uyrto mo3somser
YBEIUYUTH TOYHOCTD M GBICTPOAEHCTBHE PeryIUPOBaHHUS.
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Puc. 1.

Pe3ynbTaThi MOTOPHBIX MCIbITaHHI KiIaccuyeckoro [TU/I-perynaropa,

SBHAS CXeMa (TPH MOCTORHHBIX KO3 QHULHEHTAX):
a) pa6oTa noa Harpy3Kkoii; 6) pexmM XooCTOro Xona
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6)
Puc. 2.
Bl ¢ IMH1-perynaropa,

HesABHAsA cxeMa (NPH NOCTOAHHBIX k03 HuMeHTaX):
a) paboTa noa Harpy3koii; 6) pexuM X0I0CTOro Xoaa



B Tperbedi raaBe «AinropurMsl QyHkusonupoaus OCY  IIBC»
Tpe JUT0>e Hbl OCHOBHBIE aJNTOPHTMBI yHKUHOHMpOBaHHA 3CY
TOMIMBONONAYeH 1H3e/a: OGPaGOTKH CHIHAJOB MATYMKOB, NMpeobpasoBaHus
YNpaB/AiOLIET0 CHrHama, Mycka H MpOrpeBa JIBUIATeNs, perysisropa
MHHUMAJbHOM  YacTOTBl  BpAlIEHMA  XOJNOCTOMO  XOHA,  ANTOPHTMBI
KOPPEKTHPOBAHHA, YNIPAB/ICHHA CKOPOCTHIO aBTOMOGHIIA, YIPAaBJEHUs H3e/b-
TeHepaTOPHO# YCTaHOBKO#, aBTOMAaTHYECKCH aBapHHHOMN 3aLUMTbL, yNpaBJie HUs
pesxkumom paGotbi nusens no BHeweil ke CAN (Controller Area Network).

Ocoboe BHMMAaHME yNENEHO ANrOpuTMaM O0OpabOTKH MMCKDETHBIX U
aHanoroBbIX CHrHanos matyukos OCVY, ssnsiomnxca 6a3oBbMH BXODHBIMH
napaMeTpaMH UlA  BCEX MOCHemyiouux anropurmoB paborsr OCY u
BIMAIOUIMX, B KOHEUHOM cCueTe, Ha YCT b YacTOTHI
nBuratens. B pesynbTare crekTpanbHOrO aHaM3a CHrHAA YaCTOTHI BPAIICHHS
ZIBUTATENs BIABEHB! YETHIPE BHIA KOJEGAHHIA: BRICOKOYACTOTHbIE KOSe6aHHs
¢ YacToToi 2-Z u ammaurymo#t no 12 muH', xoneGamus C yacToTol 4-02
(KAMA3-740.60) wiu /,542 3.0 452 (5IM3-656.10) u ammiurymoit no
30 MuH", koneGaHuA C 4acToToM (2 W aMuIMTYIoH 1o 6 muH', koneGaumus ¢
4acTOTOM /2 ¥ aMITHTY 10 110 2 MuH™.

TpocToe ycpenHeHHe CHrHaNa 4YaCTOTHI BpALIEHHA 1O HEKOTOPOMY
p YTKY Tpa MCTIOTh3yeMOe B 3/IEKTPOHHBIX CHCTEMaX
ynp He K ymy peryaup
ycpenHeHue co3gaeT OId¢ekT 3anasaeBaHMA CHIHANA Ha  MOMYNEepHoa
YCpeHeHWs, YTO YXyMIUAeT KayecTBO perynupoBaHui. B ofliem ciyyae

p 4acTOTHI BP: KOJIEHYaTOr0 Bajia NBHTAaTend 2
MOJXXHO NMPENCTABUTH B BUIE!
2=A4+Bp+Ccosp, 3)
rne A —cpenxee 4acTOThI BP Ha nepHoze ycp
B- Mr # 4acToThl Ha MEepHoJe;

C — KoMMNieHcaLusa konebaTebHOTO U3MeHe Hust CHUrHana;

@ — yroJi OTCTaBaHMA CHIHANA.

Tpu ycpenHeHHH 4acToThl BpalIEHHs 33 B2 06OpOTa KOJEHYATOrO Baja
IBUATENA:

=05, 8=2"2% o0, p2ns T aQu2nt ", @
Ar 8 8

roe .Qy —CpelHee 3HAYeHHE 4YacTOThl BpALUCHHA KOJICHYAaTON0 Baja Ha
unrepsane [i-47ij, ',



{2 —cpenuee 3HAaYeHWe YaCTOTHl BpAlIEHWS KOJEHYATOTO Band Ha
uHTepsane [i-w'4,ij, Ty

£2,—cpenHee 3HaueHWe 4YAaCTOTHI BpAlleHMd KONEHYaTOTO Bajfa Ha
uutepsane [i-4 7 /'4,i-47], T

At — 3aniepxKa, CBS3AHHAA CO BpeMeHeM 06paGOTKH CHUrHaia M BpeMEHeM
1o: Hus €JTb HOTO MEXaHH3Ma, C.

Anmpyrrm TIOKa3a/l MpUeMIIEMblE PE3yNbTaThl NPU QWILTPALMM CHIHANA
YacTOThI BPALIEHMs KOJIEHYaTOTO Basia kak aBuratens KAMA3-740.60, tak u
SAM3-656.10 (Puc. 3).

y
n, M

/A0 duneTPALM

M,

WO m 7

nocne uneTpauw

8

0.00 0.05 0.10 015 te

Puc. 3.
CHrHan 4acToThl BpalleHHs KONeHYaToro Basa aBHratens SIM3-656.10

Tlpu paccCMOTpeHMH ajrOPHTMOB YNpPaBNEHHS CKOPOCTBIO aBTOMOGHIA
(byHKLMA OrpaHHYEHHA CKOPOCTH H QYHKLIMA «KDYH3-KOHTPOIb») MpeUIokKe HA
OpHIMHaNbHas METOAWKA OMpejesieHHs MepefaToyHoro  kodpduunenxra
Kopobkn nepenau (KII), mockonbKy [NaHHas BeNHYHHA HE ABISETCS
TOCTOAHHOH Ja)® NpH IBWXKEHWM HA ONHOH Mepelaye BO BpeMs pa3roHa-
TODMOXEHHA NO MPHYKHHE HANHMHA TNONAT/IMBOCTH PEATbHOH KDPYTHIBLHOR

(6¢ modTel T MPOCKaJIb: "
YOpYrocTh 3/IEMEHTOB), B pe3y/isTaTe uero MOABJAIOTCA KoneGaHui M
CYLIECTBEHHOE 3aMa3AblBAHWEC DPEakKLMH CHMCTEMbl HA HIMEHEHWS 4YaCTOThI
BpaiieHns BeixomHoro Bama KIT or YacTOTHI
KoJieHuaroro sana (Puc. 4).




ki

N, MuH

1800 | 0ss
1600 1082
1400 1079
1200 1076
1000 073
800 | 070
600 067
400 064
200 061

ol e e e — 058

0 1 2 3 4 5 fe
Puc. 4.

KoneGauue nepenarousoro uucna KIT npu pasroHe-TopMoXke HHH aBTOMOGHIA
(KAMA3 6540, 5 nepenada, kx;=0,83)
1 — nepenatouHoe uucno KITL 2 — yactora BpaiueHust BbixoaHoro sana KIT;
3 — yacToTa BpallleHUs KOJEHYATOrO BaJia ABUIATENA

Ha ocHoBaHMH mnpeiaraeMbiX aJTOPHTMOB pa3paGoTaHa mporpamMma
«DieselControl», npenHa3HaueHHas U4 CBA3H C 3JIEKTPOHHBIM GIIOKOM
ymp OIBITHO- PYKTOPCKHX H CKHX
pa6ot npu NpoekTHpoBaKHuK K HacTpoiike DCY ToruHBONONaYE i AH3ENA.

B uerBeproii rnae «AnropurMbl  QyHkuMonuposanus ICY
AKKYMYJIATOPHBIX ~ CHCTEM T
anropuTMbl GyHKUMOHMPOBAHMSA, XapaKTepHbie wm OCY TomnuBononaye
aKKYMYJIATOPHOTO THNA: HAyana BMp
yNpaBlieHMd INEKTPOMATHWTHBIMM  KJIanaHaMi, YNaBeHHA [aBlieHHeM
TOIUIMBA B aKKyMyJiaTope. Bce ocHoBHbie anropurmet pabotst ICY (perynstop
9acTOThl  BpAalIGHWA,  PEIyIATOP  XOJOCTOTO  XOJ3,  AIFOPHTMBI
KOPPEKTHDOBAHMS, AJITOPHTM MyCKa, MPOTpeBa H MIp.) aHANOTMYHBI paHee
PaccMOTPEHHOI CHCTEME.
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MomeHT Hayana Bkl (Puc. 5) no CHrHanam
($a30BOro KoJleca, MMEIOWIETO KOJIMYECTBO 3yObeB PaBHOE YHCHY LMIHHAPOB
AM3eNA [UIC ONMH IUIA ONpeleNieHHs Nepsoro uwiukapa. Torma Bpems
3a/epKKHM BNpbiCKa df nocne mpoxoma 3y6a ¢asosoro koneca (Ge3 yuera

T FANEPHKH ):
d’=d1242~(a+¢)’ ©
360

rae dt, — BpeMA MeXdly CMeXHbIMH 3yGbaiMu (Pa3oBOTO KosleCa, C;
Z — uncnio 3y6beB $a30Boro Koneca MUHYC ONMH (WIH YHCIIO LIWTHHADPOB);
@ — YroJ1 ONlepeKeHUs BMPbICKA TOMIHBA;
@ — TEXHONOTMYECKHH Yroi MexIy (POHTOM CHHXPOHW3HDYIOLIETO
umnynsca ¥ BMT.

/A 15
N
10 1

5 |
0 Wt

Uy B 5 - "~ -
0 el
Ugy B 5 frtyesy <.4.,.A.~¢.n..;wu,n,u.Hmu.,un-.uy....“}

1a {h b : o L SO O

o | I ! sl | |
|
0 10 20 30 40 50 60 70 80 90 t, mc

Puc. 5.
Ocumnorpamma 6a30B0ro BMphICKa

B kayecTBe perynATOpa [HaBNEHWS B AKKYMYJIATOpE MPEANOKEH
naccuueckuii [TH-perynsarop.

Ha ocHOBaHMH mNpeLlaraeMbiX aJropMTMOB pa3paoTaHa mporpamma
«DieselControlCR» [is ynpaBieHMs M HACTPOMKH 3NIEKTPOHHOrO Gnoka
yTpaBeHus.

B naroii raase «/Iuarsoctuka OCY nusens» Ha OCHOBAHHH MPEBITYLIMX
paspaGoTok mpemioxeH crnoco6 amarHoctuku OCY M paspaborau
ZIMATHOCTHYECKHH KOMIUIEKC, COCTOAIIMA M3 MPOIPaMMHOIO obecreueHus u
06opynoBaHuA.



OGopynoBaHe IUArHOCTHYECKOIO KOMILIEKCa MpencTaBnseT coboi
kabenb-ajanrep 1A MOAKIIOYEHHs KoMmbiorepa mo USB murepdeiicy x
ZHarHocTHuecko# konoake OBD II asuraress win asroMo6ma (Puc. 6).

- : |
( _ ) | pc |
| — - ~ KowuTponnep | —
DXt werepeica f+—t———— f

| uss | e

“Konrpornep | cANs

X wHTepdeiica
| RXCAN |1 "TePbeRc2 [

CAN- *1 oso

K-Line

Puc. 6.
JluarHocTuyeckuii kabemb-ananrep JIK-5:
a) BHEUHMH BUA, 6) CTPYKTYpHas cxeMa

Pa3pa6oTaHbl anropUTMbl B3aHMOIEHCTBUA IHATHOCTHYECKOTO KOMILIEKCa
C JMarHOCTMpYEMbIM 3JIEKTPOHHbIM Gnokom ynpasnenwns (DBY) no
unrepdeiicam K-Line (nporokon nepesaun mameix ISO 14230) u CAN
(nporokon mnepenauu JaWHeix SAE J1939), a Takke mnporpamma s
MHKPOKOHTpO//lepa B kabesb-ananrepe, BKIKOHalOIas B ce6s BCE aNropuTMbl,
IUIS TOAKJ! ¥ OOMeHa NAHHBIMU C [1MaTHOCTHUPYEMBIMH
6noxamu ynpasnenns; nporpamma «EDCDiags» 114 NpOBEI€HHA THATHOCTHKH
3CY ¢ koMmmbioTepa (uTeHwe OWMHGOK, AWHAMHYECKHA MOHHUTOPHHI
napaMeTpoB, CYMTHIBaHKE nacrnopra DBY, HACTpOiKa HEKOTOPHIX aNIMOPHTMOB,
p IATYUKOB, MpOBEp HBIX MEXaHW3MOB M Ip.);
nporpamma «<EDCFlasher» ana nepenporp: POBaHHA N OBY.
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OCHOBHBIE PE3YJIbTATBI H BBIBO JIbI

Oc HOBHBIM Ppe3yabTaToM JIMCCEPTALHH SIBWIOCH co3naHue

AJITOPUTMHUYECKOTO W TIPOT o ynp H
IMaTHOCTHKH NM3esid. PelieHsl cieyomue 3a1aun:

1. CocraBnesa rp MbHAs cXeMa 2BTOMATHYECKOTO
Pery/MpOBaHMA YacTOThl BpalleHWs, pa3paGoTaHa MOLENb 3JEKTPOHHOTO
perynaTopa  4acTOTh aBTOMOG! nM3ens, Tp

HHe W PperynHpoBaHus

4acTOTb! BPALUEHUA NM3ENS;

2. Ipennoxen moanduuuposatnsiii [TU/I-peryIsTop 4acTOThI BpaLle HUS
IM3ens B SBHOM M HeABHOM Buae. JUis [AaHHOIO BHIA peryliaTopos
yCTOMYMBOCTb CaG0 3aBHCHT OT HAIPy3KH, YTO TM03BONAET BbIGpATh
YHHBEPCaNbHble HACTPOMHKH, obecneyHBaloUIke YCTOHUMBYIO paboTy nBuraTens
Ha BCeX pexumax. Mcnoss3oBanne HEABHOM CXeMbI U4 MOIH(HLUUPOBAHHOTO
TMA-perynaTopa NPUBOAMT K 3HAYHTENBHOMY YMEHBUIEHWIO Kone6aHuii
peiiku THBJI, uTo no3BonseT yBENMYHTh TOYHOCTh H GbicTpomeficTBHe
PperyMpoBaHHs;

3. PaspaGotaHo ajsropur M mporp s
ynp T il ausens, BKJ B ce6s Bce HeOGXooMMbie
U1 yrpaBJieHHs TOMUTHBONONAUEH M3eNs aNrOpPHTMbL;

4. TlposeneHsl MoTopHbie (MoropHbie Gokckt OAO «S3TA», OAO
«KAMA3», OAO «MM3», HULMAMT ®I'VIT «<HAMH») u nopoxHsie
(aBromMo6unn MA3, KAMA3, Vpan, asrobycsi [1A3, JIuA3) ucnbiTanus Beex
paspaGoOTaHHbIX aJrOPUTMOB. MOTOpHBIE WHCTBITAHWA MOKA3ANK, 4YTO C

HCTIOIb30BAHHEM aNIrOpHTMOB o KOPPEKTHp
T UM yilydlleHa 3KCTUIyaT T IKOHOMHOCTb H
BEJIM4YHHA  BBIOD ZbIMa, TBEPABIX HYacTHU W NPOLYKTOB

HEMOJTHOTO cropaHus B Or. Juzenu KAMA3-740.60-360,
KAMA3-740.61-320, KAMA3-740.62-280, 5IM3-656.10 u 5IM3-658.10 ¢
cuctemoit OCY-1 1 DCVY-1A ynoBneTBopsior TpeGOBaHHAM IKONOTUYECKOrO
cranmapra yposts Euro-3 (ITpasuna ESK OOH NeNed9-04, 24-03) u npownu
COOTBETCTBYOLILY IO CEPTHOUKALHIO,

5. DnekTpoHHas cuCTeMa ympaBieHud Torusonojauei ausens OCY-1A
BBEJEHA B CEpHIiHOE MPOH3BOACTBO /UIA YCTAHOBKHM Ha ABHMratenu SIM3-656.10
u SIM3-658.10;



6. Pa3pa6oTaHO aNrOPHTMHYECKOE M TPOTpaMMHoe obecreyeHue A
YNpaBfieHWs TOIUIMBOMONAYeil MM3EAA C TOIUIMBOTIOAIOWEH CHCTEMOH
aKKYMyJTOPHOTO THIA, BKIiodalomiee B cebs Bce Heobxomumbe s
ynpaBjieHWs TOMIMBONOJayeH ausesns anroputmbl [lposenesa mosomka
aNropUTMOB BO BPEM# JAGOPAaTOPHBIX M CTEHIOBBIX HCMTBITAHH} aITOPHTMOB HA
TornuBHbIX cTeHnax OAO «S3T Ax»;

7. PaspaGoransbie  anmropurmbi  OCY  nmseneM B cocTase
COOTBETCTBY HOIE i TOTUIWBHOM aNNapaTypbi MO3BOJIA KT NOJYYHTh BBINONHEHUE
HOPM N0 TOKCHYHOCTH OTpaboTaBlIHX ra3oB ypoBHs Euro-4 (IMpaswia EDK
OOH NeNe49-04, 49-05, 24-03) u Euro-5 (IlpaBuma EDK OOH NeNe49-05,
24-03) ¢ i p HHeM;

8. Pa3paGoraHo anroput | nporp s
nuardoctuku 6nokos DCY neuratenem. Pa3spaGoraHHblif NMArHOCTHUECKHT
KOMIUIEKC TO3BONIAET AMATHOCTHPOBATh HE TOBKO NBHrATENb, HO M IpyrHe
CHCTEMbI aBTOMOGHIIS;

9. PaspaGoTaHHblif KOMIUIEKC [IMATHOCTHKM BHEIPEH B CEpHiiHOe
npoussoactso ¢ 2009 r 8 OO0 «OnexTpouHas aBToMaTHKa» (T. SIpocnasis) u
B HACTOSWee Bpems €TCA  OTeyecT ¥ 3apy
CEpBHCHBIMH CITynOaMu;

10. Pe3y/bTaThl HCCNENOBAHMA MOTYT ObITh HCTIONB30BAHBI MPH CO3AHHH
anropuTMOB M nporpammHoro obecneverus OCY M OMATHOCTHKH
TPAHCTIOPTHBIX M MPOMBbILIEHHBIX AH3ENeH.
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