BBenenue

CoBpeMeHHBbINT aBTOMOOWJIb — CIIOXKHEHIIIee TEXHUYECKOE CPEJCTBO Haj
CO3JIaHUEM, KOTOPOTO TPYIATCS THICAYA WHKEHEPOB, MCIOJIb3ysl HOBEHUIINE
TEXHOJIOTUM  pa3HbIX obOlacTed HAaykKM, B TOM 4YHUCJIE€ COBPEMEHHbBIC
BBIYUCIIUTEIbHBIE MalIMHbL. HO 0€3 BBIYMCIUTEIBHBIX MAIIMH HENb3sl 000NTUCH
HE TOJIBKO TMpHU CO3JaHUM aBTOMOOWIS, HO M TP €ro IOBCEAHEBHOU
DKCILTYaTalUH.

OnHMM W3 MHCTPYMEHTOB ITOMOTAOIIMX B IOBCEAHEBHOM SKCIUTyaTaluy
aBTOMOOWJIEH sBisSIETCsT OOpPTOBOM  KOMIIbIOTEp. bBOpTOBOM KOMMBIOTEp —
KOMITBIOTEDP, TMpEJHA3HAYEHHBIN /Ji1 YCTaHOBKM B aBTOMOOWIIb, OH CIIOCOOEH
0TOOpaXkaTh U KOHTPOJIUPOBATH BCE ApPAMETPhI aBTOMOOHIIS.

boproBoil KOMIBIOTEp CTal HEOTHEMIIEMOU 4acCTbIO Ka)XJ10ro
COBPEMEHHOr0 aBTOMOOWIsS. BopToBOoll  KOMIbIOTEp, Kak M J0OOM Apyrou
KOMITBIOTEP, HYKIAETCS B PEryJSIPHOM  TEXHUYECKOM  OOcCHyXuBaHUU. B
HACTOSIIIIEE BpeMs IOYTH BO BCEX aBTOMOOMJIBHBIX CEPBHUCHBIX IIEHTPaX
IIPOU3BOJIATCS  TEXHUYECKOE oOcCIy)KUBaHHUE TOJBKO  MEXAHUYECKUX
KOMIIOHEHTOB MAIIMHBI, U HE TMPOU3BOAUTCS TEXHUUECKOE OOCITyKUBaHUE
AJIEKTPOHHBIX KOMIIOHEHTOB. JTO 00YCIIOBJIEHO HEIOCTATOYHOU KBaJIM(pUKaIUEn
pabOTHUKOB CEPBUCHBIX LIEHTPOB, KOTOPbIE HE MMEIOT HEOOXOAUMBIX 3HAHUW B
00J1aCTH BBIUYUCIUTENBHOU TEXHUKH.

Hexond w3 3TOro  TEMOW JAHHOIO KypCOBOIO — IIPOEKTa  SIBISETCS

TEXHUYECKOE OO0CIIyKUBaHHE aBTOMOOMIILHOTO OOPTOBOTO KOMITHIOTEpA.

/lucm

KM 230106.51 070113 0000 N3

H3m,

Alucm Ne dokym. lTodnucy | Aama




1 O0mas yacrthb

1.1 KoHcTpyknusi 00pTOBOro KOMNbIOTEPA

BopToBbie KOMMBIOTEpHI [JIi ABTOMOOWIIEH BBITYCKAIOTCS B KOPIycaXx,
YHU(ULIHUPOBAHHBIX MO Ta0APUTHBIM M MOCAJOYHBIM pa3MepaM [Isl YCTAHOBKU B
NepeIHIol0 naHesnb aBromoousisi. Ha pucynke 1 nmokasaH BHEIIHUM BUJ OOPTOBOTO
KoMmibtoTepa. [lout Bce y3/1bl OOPTOBOrO KOMIBIOTEpA PACHOJIOKEHBI B
METAJUIMYECKOM KOPIYCE, KOTOPBIA CIYXKUT JUIsi MEXaHUYECKON 3alllUThl

QJICMCHTOB 60pTOBOFO KOMIIBIOTEPA U SJICKTPOMATHUTHOI'O SKPpAaHUPOBAHHA.
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Pucynok 1 — Baemnwuit Buj 60pTOBOro KOMIBIOTEpPA

HckiroueHne cocTaBisloT AUCIUICH U KIaBuaTypa OOpPTOBOTO KOMIIBIOTEPA,
KOTOPBIE HAXOIATCS Ha MepeaHeld maHenu. MeTauM4ecKuii KOPIyC COCTOWUT W3
JIBYX J€Talleii: OCHOBAHUS U Chb€MHOM KpbIKU. Kpblllika 1 ocHOBaHuEe nMeroT [1-
o0pazHyto GopMy, y KaxXI0l €CTh MO JBE OOKOBBIE CTEHKU. DJIEKTPOHHBIC
KOMITOHEHTBhI OOPTOBOr0 KOMIIbIOTEpA PAcHoJlaraloTcs Ha €IUHON OJHOCTOPOHHEN
neyaTHod Iuiare. Ha mnedaTHoW 1uiaTe pacnoJsiararoTcsl  MHUKPOCXEMBI U
NIEKTPOHHBIE PAIMONIEMEHTHl C 3a30pOM HE MEHee 2 MM I JIy4lIero

oxnaxaeHus: dnemMeHToB. Croco0 ycTaHOBKM 0OO€CleunBaeT JOCTYH U 3aMEHY
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a000i1  MuKpocxeMbl. [[ns  oOecrieyeHuss NOMEXOYCTOMYMBOCTM Ha IUIATe

YCTaHOBJIEHBI 12 KOHIEHCAaTOpOB. MHKPOCXEMBI, KOHJIEHCATOPBl U PE3UCTOPHI

PaclpCaAcCiICHbl PaBHOMCPHO IIO0 BCEH Iiomaau rneyaTtHon Iuiatel. Ha KaXXaYyro

Mukpocxemy npuxoaurcss He MeHee 0,05 mx®. [lnsg yBelInueHHs 3allUThl OT

BO3JCHUCTBUI BHEIIHEW Cpelbl MeYaTHasl IUlaTa IMOKPBIBAETCS JIBOMHBIM CIIOEM

JIaKa, KOTOpLIfI MOBBIIIACT JJICKTPHUYCCKYIO H3OJIALUIO CXCMbI, MCXAHHUYCCKYIO

IMPOYHOCTh, XOPOHIIO 3aIIUITACT KOHCTPYKIHUIO OT BJIAr U IIbLJIN.

1.2 TIlapameTpsbl 00PTOBOI0 KOMIbLIOTEPA

[TapameTpsl 6OPTOBOTO KOMIIBIOTEPA yKa3aHbl B Tabwuile 1.

Tabmuua 1 — ITapameTpsl 60PTOBOrO KOMIbIOTEPA

Hanpspokenne nutanust: 7.5-18
[ToTpebasieMbrit TOK

B pabouem pexume: 0,1 A

B nexypHOM pexume: 0,01 A
JlnamnaszoH pabouux TemMmneparyp: -25- +40 °C
Jnana3zoH u3MepeHus HaPsKEHUS 9-16 B
Jlnamna3oH U3MEpEeHMs TEMIIEPATYPBI: 25-+60 °C
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2 CnenmajbHas 4acTh

2.1 ®yHKIMOHAIbHbIE BO3MOKHOCTH

BOpTOBOﬁ KOMIIBIOTCP ABJIICTCA KIIIOYCBBIM J3JICMCHTOM B YIIPABJICHUU

paboToil aBTOMOOWIISI TIPU MTOMOIIM HETO MOXKHO OINPENEeNUTh, YUTO B aBTOMOOMIIE

HCUCIIPABHO WJIM KAKHUC IMapPaMCTPhI aBTOMOOMIIS HE COOTBCTCTBYIOT HOPMAJIbBHBIM

N BBIABUTH BO3MOKHBIC IIPUYHMHBI HCHUCIIPABHOCTH. BOpTOBOﬁ KOMIIBIOTEP HCJIb3s

CpPaBHUTh CO CICIIUATBHBIM JTUATHOCTUYECKUM OOOpYy/IOBaHWEM, HO BCE XKe

SHAYUTCIIbHYIO Y4CTb I/IH(l)OpMaHI/II/I O COCTOSSHHMM aBTOMOOHWJISA OH CIOCOOCH

orobpasute. KonmdectBo (yHKIMI COBpeMEHHOT0 OOPTOBOTO KOMIIbIOTEpA

HU3MCPACTCA ACCATKaMH, a A1 HCKOTOPBIX Moz[eneﬁ U coTtHsaMHu. Hmxke

NEPCUNCICHLI HCKOTOPBIC U3 HUX:

a)
6)
B)
r)
1)

0TOOpa)kaeT BCE JOCTYIHbBIE TAPAMETPHI CUCTEMBI

YIIPaBISAET TOCTYIHBIMU UCIIOTHUTEIbHBIMA MEXaHU3MAMU

perynupyet CO

MOKa3bIBACT HEHUCIIPABHOCTHU C TEKCTOBOM pacHIM(PpOBKOM OIIHOOK
cOpachIBaeT BbIllIC€yKa3aHHbIE OLIMOKU

MOKa3bIBAECT UCHTU(DHUKAMOHHBIE JaHHBIE OJ0Ka YIpaBIEHUS
(buKcUpyeT IPOUJIEHHOE PACCTOSTHUE OT Havaia MapuipyTa (B MeTpax)
(buKcHpyeT BpeMsi HaXOXKACHUS Ha MapuIpyTe (BKIIOUEHHOE 3aKUTaHUE)
¢bukcupyer BpeMsi HaXOXJCHUS B JIBI)KEHUHU (CKOPOCTb JBM)KEHHUS HE
paBHA HYJIIO)

O0TOOpa)KaeT TEKYUIYI0 CKOPOCTh ABMKEHUSI aBTOMOOUJIA (B KM/4ac)
0TOOpaXkaeT CPEIHIOI0 CKOPOCTh JIBIKCHHS HA MapIipyTe (B KM/9ac)
(buxcupyeT oOIIuiA pacxo/1 TOIIMBA Ha MapuipyTe (B JUTpax)
(GuKcUpyeT cpeaHu pacxo] TOIIMBAa Ha Mapuipyrte (B auTpax Ha 100
KM).

0TOOpakaeT MIHOBEHHBIM pacxo/l TOIUIMBA (B JUTPAX B 4ac)

oToOpakaeT OCTaTOK TOILUIMBA B OaKe
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p) otoOpaxkaeT mpoOer Ha OCTaTKe

C) oTOOpaxar BpeMs pa3roHa B yKa3aHHOM JHAaNa3oHe CKOPOCTeH

2.1.1 MruoBeHHbIe IapaMeTPhI

OCHOBHBIM  MpelHAa3HaYeHUEM  OOPTOBOrO  KOMIIbIOTEpA  SIBISETCS
O0TOOpa’K€HWE MTHOBEHHBIX MapaMETPOB: TEKYLIEE BpeMs, CKOPOCTb aBTOMOOWJIS,
0o0OpOTHl JABUTATENA, TEMIlepaTypa JABUraTelsd, TeMIeparypa B CallOHE U
TEMIEpaTypa HapyXHOI'O BO3[yXa, OCTaTOK ToIUIMBa B Oake, OopTOBOE
HampspKeHUWe W psaj  Apyrux mapaMmerpoB. [loka3aHusi MTaTHBIX CHUCTEM
HEJO0CTaTOYHO TOYHBI, a CaMoO€ TJIABHOE, HE MOJAarTcsi Koppekuuu. Ilpu
YCTAaHOBKE KoOJIeC OOJBIIEro aAuaMerpa CKOPOCTb aBTOMOOWIISA MpPU TeX Ke
oboporax gBurarenss Oyxer Bbime. Llratueii  cnupomerp He  Oyxer
OTKOPPEKTUPOBAH IO HOBBIN AuaMeTp Koiiec. Pesynbrarom Oyner oToOpakeHue
HeBepHOIl nHdopmanuu. B cBoto oyepesib OOJBIIMHCTBO OOPTOBBIX KOMITBIOTEPOB
MO3BOJISIIOT BHECTH KOPPEKTUBBI B CBOIO PabOTy M cooOmA0T 00 HWCTUHHOM

3HAYCHHUHU CKOPOCTH.

2.1.2 MapuipyTHbie napamMeTpbl

BopTOBBIM KOMIIBIOTEPOM MOKHO OTCIIEIUTh HH(OpPMAIUIO O TEKYIIEeM
pacxoze TormBa, cpenHeM pacxone Ha 100 kM, pacxoae TOIUIMBa 3a TEKYIIYIO
MOE3/IKy, BPEMEHM TOE3JKH, TNpOHJeHHOM TyTH. HekoTopbie OopTOBBIC
KOMITBIOTEPHl MOTYT HE TOJIBKO OTOOpakaTh HWH(OpPMAIMI0O O COBEPIICHHOU
MOE3/IKe, HO M MOMOTYT 3alllIAHUPOBaTh HOBYIO. BOPTOBON KOMMBIOTEP COOOIIUT
BpeMsl, HEOOXOIMMOE MJid TPEOJIONICHUs MYTH, PAcCUUTAET PEKOMEHIYEMYIO
CKOPOCTh, COOOIIAT O HYXHOM KOJIMYECTBE OCH3MHA WM O KOJUYECTBE

KHIIOMETPOB, KOTOPLIC YAACTCA IIPEOA0JICTE HA OCTATKE TOIIJIMBA.
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2.1.3 KonutpoJnb Haja cutyanuei

[lpu wapymeHun paOOTHI CHCTEMBI OXJKICHUS WU B JKApKUU I€Hb
TEeMIEpaTypa ABUTATENS MOKET MPEBBICUTH HOPMY, B 9TOM CIIydae €CTh OOJBIION
PUCK 3aKMIIaHMs JBUTATENs, YTO B KOHEYHOM HTOTre OOEpHETCS CEpPhE3HBIMU
npobiaemamu JUIsi aBTOMOOWIIA. BOpPTOBOM KOMIIBIOTEP MOCTOSIHHO OTCIIEKUBACT
TEMIEPaTypy ABUTATENS U HEMEAJCHHO MPEIYNPExXIaeT O BO3MOXKHOM Ieperpese
JBUTATENs] 3BYKOBBIM CHTHAJIOM. TOYHO Tak JK€ OH KOHTPOJUPYET U
OpeaynpexaaeT O TMPEBBIIICHUH PEKOMEHIYeMOH CKOPOCTH JABW)KECHHS, O
3HaYeHHUH  OOpPTOBOTO  HANpPSDKEHHsS, O  HEOOXOAMMOCTH  OYEpPEAHOTO
texoOcmyxuBanus. CyIIeCTBYIOT CHCTEMBI, COXPAHSIOUIME PabOTOCIOCOOHOCTD
aBTOMOOWJISL Ta)K€ B CIy4yae BBIXOJA M3 CTPOS TOTO WIIM MHOTO JAaTYhKa, YTOOBI
Obula BO3MOKHOCTb J00paThCs JI0 aBTOCEpBUCA WJIM Trapaxa U YCTPaHUTh
HeucnpaBHOCTb. CTpaTerus COCTOUT B TOM, YTO HPU BO3HMKHOBEHHUHU
HEUCTPABHOCTH B LIEMH KAKOTO-TO JaTYMKa KOMIIBIOTEP 3aMEHHUT CHTHAI 3TOTO
JaTyMKa Ha TOCTOSHHOE 3HauyeHHWe, XpaHsuieecs B mamsitu. llpu mepexone B
PEXXHUM OTPaHUYCHHOH YIIPaBISIEMOCTH JBUTATENb MPOIOJIKAET paboTaTh, XOTS H C
MeHbIIe 3(PQPexkTuBHOCThIO. HekoTopple CHCTEMBI YIPaBICHUS HACTOJIBKO
MHTEJUIEKTYallbHbl, YTO BOJUTENb Ja)XX€ MOXKET HE 3aMETHUTh, YTO MPOJOJIKAET
eXaTh C HEMCIPABHOCTHIO. TOJIBKO TOpsIasi CHTHAJIbHAS JJAMIIOYKa CUTHATTU3UPYET
O TOM, YTO C JIBUTaTeJieM HE BC€ B MOpAIKe, JUO0 ero mapaMeTpbl pabOThl HE
COOTBETCTBYIOT MpPHHATHIM HOpMaM. IIpu HeucmpaBHOCTH 0C000 BaKHBIX
JATYNKOB KOMITBIOTEP MOXKET OrPaHUYUTh JUHAMUYECKHE XapaKTePUCTUKU
nsuratens. llociae ycTpaHeHHMS HEUCHPAaBHOCTH CHCTEMa BO3BpallaeTcs K

HOPMAJIbHOMY (DYHKIITMOHUPOBAHHUIO.

2.2 IlpyHuun padoTsl

ABTOMOOMIIbHBIN KOMIIBROTEP ABJIACTCA aHaJI0I'OM HaCTOJIBHOI'O

NEPCOHATBHOI'0 KOMIIBIOTEpaA H pa60Ta10T OHHU II0 CXOXKEH CXeMe. KOMHBI-OTep
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moJryda€T HCKOTOPLIC HCXOAHLIC JaHHEBIC, O6pa6aTBIBaCT Hux 110 SaHaHHOﬁ

IIpOrpaMMe M BBIBOJUT Ha 3KpaH B (hOpMe, MOHATHOM MOJIb30BATEIO.

2.2.1 UcxoaHbie JaHHBIE

B nepcoHanbHOM KOMIBIOTEPE BCE JOCTATOUYHO MOHITHO. [laHHBIE BBOJSATCS
C KJIaBHATypbl, CKaHEpa WUJIU CUYUTHIBAIOTCS C HOCUTENIEH WH(OpMainu, HarpuMmep,
KECTKOro  JMcKa. bOpTOBOM  aBTOMOOWJIBHBIA  KOMIIBIOTEP [10JIy4acT
uHopmario, uHbEIM o0pa3oM. COBpEMEHHBIN aBTOMOOWIb UMEET B HaJUYUU
OOJIBIIIOE KOJIMYECTBO Pa3HOTO poja JAaTYMKOB, U OJIOKOB ympasieHus. boproBoi
KOMIIBIOTEP MOJAKIIOYAETCS K IEMU JAaTYUKOB, TAKUX KaK YpPOBEHb TOIUIMBA,
CKOPOCTH, K IEMH 3KUTaHUs, K KOJIOJKE AUArHOCTUKH, K JaTYUKY pacxoja
TOTUITMBA W APYTHM cucteMaMm. To ecTh Bcs wHOpMaIms, KOTOPOH OIepUpyeT
OOpTOBOM KOMIIBIOTEp, OBLIa B aBTOMOOWJIE M JIO TMOSBJICHUS €ro, TOJbKO

OTCYTCTBOBaJIa BO3MOKXHOCTb UX HArIAAHOIO 0T06pa>1<eH1/151.

2.2.2 O0padoTKa TaHHBIX

B namst aBTOMOOMIEHOTO OOPTOBOTO KOMIIBIOTEpA 3aJI0KEHA MPOrpamMma,
KoTOopasi 00pabaTbiBaeT Mojy4eHHbIe JanHbie. Hanpumep, noayduuB uHdopMaimio
C JlaTuYMKa YPOBHS M JaT4MKa pacxojia TOIUIMBA, KOMIIbIOTEpP JA€T BO3MOXKHOCTb
CIPOTHO3UPOBATHh MPOOET Ha OCTaTKE TOIUIMBA. BOPTOBOI KOMMBIOTEP HUYETO HE
3aMepseT, BCIO MHPOPMAILIMIO O MpolieccaxX, MPOUCXOASIIUX C aBTOMOOUJIEM, OH
MoJiy4aeT OT INTaTHbIX cucteM. Kak mpaBwio, uH(pOpMaivs MOTydYeHHAs OT
MITAaTHBIX CUCTEM o0namaer OoibIIod morpemHocTeio. Kak criencrtBue, Bce
3HAYCHMS, BHIYMCJIICHHBIE Ha OCHOBAHUM HEBEPHBIX JaHHBIX, OyJAyT UMETh MaJio
o01ero ¢ JAeHCTBUTENBHOCTHIO. [IporpaMma GOPTOBOr0 KOMIIbIOTEpPA MO3BOJISIET
MOACTPOUTh TOKa3aHUsl IO PacXojly TOIUIMBA, PacyeTy CKOPOCTU U MPOOery.
OtcyTcTBHE JNaHHOM  (YHKIMM HE TO3BOJIMT  MOJYYUTh  JOCTOBEPHYIO

uHdopMaIuio 0T O0PTOBOTO KOMITHIOTEPA.

H3m,

/lucm

Ne dokym.

lTodnuck

Aama

KM 230106.51 070113 0000 N3

/lucm

2




2.2.3 Oroopaxenue nHpoOpMaATUH

OtobOpaxenue wuHPOpMAUU OOPTOBBIM  KOMITBIOTEPOM  IPOUCXOIUT
nocpeactBoM  guciies. OH  MoxeT  ObITh  HUGPOBOW,  TpeX- WU
qeThIpexpa3psaanbiid. Jyis Ooublie MHPOPMATUBHOCTH IUCILICEB MOXKET OBITh
nBa. Takke BCTPEUAIOTCS MOACIH C IKHJAKOKPUCTALIUYCCKAM JIUCILICEM
W3TOTOBJICHHBIM Ha OCHOBE TOHKOIUICHOYHBIX TPAaH3UCTOPOB, aHAJIOTUYHBIM TEM,
YTO YCTAaHABJIMBACTCS B MOOWJIbHBIC Tele(OHBI. BOPTOBBIE KOMITBIOTEPHI C 3TUM

THUIIOM JUCILICS HauoOoJiee yI[O6HBI, OJHAaKO II€HA UX 3HAYUTCIBbHO BBIIIIC.

2.3 IlpuHuMnuagabHas cxema

CxeMma »nsyekTpuueckass TNpPUHIMIHAIbHAS TpEJACTaBlieHa B Tpaduueckoit
YacTH KYpPCOBOTO IMPOEKTa. bOpTOBON KOMIMBIOTEp MHUTAETCS OT OOPTOBOM ceTh
aBTOMOOWJISI, B KOTOPOW BO3MOJKHBI 3HAYUTEIbHBICE OPOCKH MUTAHUS U TIOMEXH.
Jnis  WCKIIOYEHHs  HEONarompusATHBIX  (PAaKTOPOB  TpeaHA3HA4YCH  PsX
JIOTIOJTHUTEBHBIX AJIEMEHTOB. NI 3alMThl CXEMBI OT HENPaBWIHHOW TOJauu
HaNpsOKEHUsT TUTaHusl ciykuT auoj (VD6) ¢ nmpsmbiM TokoMm He meree 300 mA.

JIist 3aUThl CXeMbl OT OPOCKOB MO MHUTAHMIO CIY>KUT CIEHHUAIbHBIA BapUCTOP

R19.

2.3.1 KourpoJuiep

Kontpomnep AT89S53 MPECTaBISECT coboif SKOHOMHWYHBIH,
BBICOKOIIPOM3BOMTENBHBIN, &8-Mu paspsaaaeii CMOS  MukpokoHTpomiep c,
3arpy>kaeMoi, mporpaMMHpyeMoOld M CTUpaeMou mamsitbio oObemom 12 KoOaidr.
[IpousBoaUTCS € NPUMEHEHUEM TEXHOJIOTMH HSHEPrOHE3aBUCUMON MaMsITH C
BBICOKOW IUIOTHOCTBIO pa3MelleHusi, pa3paOoTaHHOW Kkopropanuei Atmel, u
UMEET COBMECTUMOCTh C, IIUPOKO HCHOJIB3YEMbIM, CTaHIApPTHBIM Ha0OpOM
MHCTPYKLIMI, M PaCMoOJIO)KEHHUEM BbIBOJOB cTaHgapra 80CS51. Hanuuue
BcTpoeHHor Flash mamsatu ¢ momnepkkoit (yHKOHHM 3arpy3Kd  MMO3BOJISET

IIPOU3BOJAUTh BHYTPUCHUCTEMHOE IEPEIPOrpaMMHUPOBAHUE MPOTPAMMHOIO KOJa
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nocpeacTBoM TnocaenoBatenbHoro SPI (amrm. Serial Peripheral Interface,—
NIOCJIeIOBATEIbHBIN CHHXPOHHBIN CTAHIAPT MEpeavyn TaHHBIX B PEKUME MOITHOTO
IyIieKca, pa3paboTaHHbIM KommnaHuer Motorola mist obecniedyeHHs MPOCTOro U
HEJIOPOTOro COMPSIKEHHUSI MUKPOKOHTPOJLICPOB | nepudepur) untepderica, uim ¢
NOMOIIBI0  CTAaHIAPTHOTO  MPOrpaMMaToOpa  JHEPrOHE3aBUCUMOW  MaMSTH.
bnaromaps 0OBEIMHEHHIO YHHMBEPCAIBLHOTO 8-MU pa3psIHOTO IEHTPAIbHOTO
nporieccopa u  3arpyxaemoit  Flash mamstn wHa omHOM  KpucTamie,
MHUKPOKOHTpoJuIep Atmel nMeeT BO3MOKHOCTh H3MEHEHUS OJTHOTO OaiiTa 3a pas, a
oOpameHne K HEH MPOU3ZBOAUTCS TOCPEICTBOM TocieaoBaTenbHoro SPI

unTepdeiica. CTpykTypHas cxema KOHTPOJuIepa MPEACTABICHA Ha PUCYHKE 2

" (211 "

Interrupt UART
Control port

RAM
256 bytes

SFR

12K Flash
Memory

EEPROM
Memory

4 1/O ports ',"r'i“n?e’r?l
Exterc':‘:m:{n o (32 “I"IES) Timer 2

ose.
11

1 111 11

Pucynok 2 — CtpykTypHas cxema KOHTpoJuiepa

2.3.2 IlocTosiHHOE 3aMIOMHUHAIOIIIEE YCTPOICTBO

B xauectBe II3Y moxker ucnonn3oBatbesa mamMsath AT24C64. Ho nanuuue
ero He o00s3aTeaHO. JTO OOYCIOBICHO TEM YTO KOHTPOJJIEP YK€ COICPKHUT B

CBOCH CTPYKTYp€ NIOCTOAHHO-3aIIOMHUHAIOIICC YCTPOﬁCTBO.
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N300paxkeHre MHUKpPOCXEMbl MaMATH MPEACTaBICHO HAa pUCYHKE 3. OTO
65536 OuTHas cepuilHas >JIEKTPUUYECKH CTUpaemas M MporpamMMupyemas MmamsTh
(EEPROM), opranuzoBanHasi kak 8192 cioBa mo 8 OUT Kaxaoe Tou ke (hupMbl

MPOU3BOAMUTENS, YTO U MUKPOKOHTPOJUIEP, IPOU3BOACTBA KoMnaHuu Atmel.

Pucynok 3 — BHenHuil Bua MUKpOCXEMBbI IIOCTOSIHHO 3alIOMHMHAIOILET0 YCTPONCTBA

2.3.3 Iucmieit

Jns  otoOpaxkeHuss HHGOPMALUKM HCHOJIB3YETCS JBYXCTPOUYHBIA 16-TH
CUMBOJIbHBIA ~ PYCH(UUUPOBAHHBIA  KUAKOKPUCTANIMYECKUNA  JUCIUIEH €O
CBETOJMOIHON TMOJCBETKOW. JlaHHBIM nucriel MOXXeT OBbITh JIF0O00U (rpMbI
U3roToBUTENA. Jucmiei - camblii TOpOro KOMIOHEHT OOPTOBOro KoMIbtoTepa. B
JaHHOUM Mozenu ucnoibszyerca aucruied DV16110: 2 ctpoku 16 cumBoIIOB aHrio-

PYCCKHH, C OJACBETKOM.
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N300pakeHne quciies: IpeicTaBlIeHO Ha pUCYHKe 4.

Pucynok 4 — Buemnuii Bug gucruies

2.3.4 Muxpocxema OBD || unrepdeiica

WNurerpanbHas mukpocxema MC33290 - wuHTepdeilic MNOAKIIOUEHUS K

JUAarHOCTUYCCKOW JIMHUM aBTOMOOWJsA. B jgaHHOW MoAenW KOMIBIOTEpa HE

ABJIACTCA 06H3&T€HBHOI>1, TaK Kak (i)YHKHI’II/I ATOM MHUKPOCXCMbI BBIIIOJHACT

KOHTPOJLIEP

SBnsgercsa

IIOCJICA0BAaTCIbHBIM

uHTepderncom

CBSI3H,

NpCaAHa3HAYCHHBIM JIJIA o0ecIreyeHus I[BYHaHpaBHeHHOfI HOJ'Iy,I[yrIJ'ICKCHOﬁ CBA3HU

B3aUMOJICHCTBUSI C aBTOMOOWJIBHON JIMarHOCTUYECKOM CHUCTEMOW YHpaBJICHUS.

[IpennasnadeH A B3aUMOJICHCTBUS YCTPOMCTB HA OCHOBE MUKPOKOHTPOJIIEPOB U

SJICKTPOHHOTI'O

N300pakenne MUKpOCcXeMbl HHTEep(deiica mpeacTaBIeHo Ha PUCYHKE 5.

OJIOKa

yIpaBJICHUS

yepe3 cneunuanbHbii  [SO

Pucynok 5 — Buemnuit Bun mukpocxemsl uaTepdeiica OBD-11

K-nmuanro.
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2.4 Untepeiicnl

2.4.1 OBD Il-unTepdeiic

Pucynok 6 — Buemnwuii Buj pazsema uatepdeiica OBD-11

CymectBytor Tpu ocHOBHbIX OBD-II mnporokona, ¢ HebGoabIIIMU
pa3INuMsMU CHCTEM, B CIIOCO0aX COEAMHEHHS OOPTOBBIX JAMAarHOCTUYECKUX
YCTPOMCTB ¥ JUAarHOCTUYECKUX YCTPOWCTB U MHCTPYMEHTOB. MOYXKHO OIpPENEIINTh
KaKOM MPOTOKOJI UCMOIb3YyET aBTOMOOUITb, IO KOMMYTAIIMH pazbema. Eciu pazbeM
uMeeT KOHTakT B Ne7 U oTCyTCTBYIOT KOHTakThl Ne2 u Nel(, Torma aBTOMOOUIB
ob6opynoas 1o 1SO 9141 nporokony (K-muuwust). Ecnu Het koHTakTa B No7, Torna
npumensiercss SAE nporokon, Ecau ucnonb3yrorcss KoOHTakThl No7 u Ne2 w/wnu
Nel0, aBTOoMOOWITHL MOxeT wucmonb3oBaTh |ISO mportokon. Bee tpu OBD-II
MIPOTOKOJIA, UCTIONB3YIOT Ha0op KomaH/ corsiacHo SAE J1979 crannapty.

ABtoMoOWIH, BBeIMymeHHbIE 10 BBeAeHus OBD-Il, umeroT pazwembr B
pasnuMYHBIX MecTax moja npubopHoil maHensio. Bece OBD-Il umeror paszbemsl,
pacmonoXeHsl B MeCTaX, JocAraeMblx ¢ Mecta Boautens. Kaberp ot
JMArHOCTHYECKOTO HHCTpyMeHTa mnoakiaodaercs B OBD-II J1962 paszbem.
CymiecTBYIOT pa3inyHble BUIbl AUATHOCTUYECKUX MHCTPYMEHTOB OT CKAaHEPOB U
KapMaHHBIX KOMIIBIOTEPOB JJsi CYHUTHIBAHUS KOJOB OIIHOOK IO CIIOKHBIX
JMarHOCTUYECKUX YCTPONUCTB U KOMITBIOTEPOB.

[Tonkmrouenue k HOyTOYKy mnpu momomu OBD-Il unTepdeiica wim
HACTOJBHOMY  KOMIBIOTEPY  MPEAOCTaBISICT  BO3MOXHOCTh  MCIOJB30BaTh
JOTIONHUTENBHYIO TaMATh U TOJXy4aTh u oOpabarbiBaTh WHGOPMAIHIO C

MCIIOJIb30BAaHUEM PA3IUYHbIX IpadUueCKUX MPUIOKEHUH.
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2.4.1 CAN-unTepdeiic

Pucynox 7 — Buemnuii Bun pazsema unrepdeiica CAN

CAN (anrn. Controller Area Network — ceThb KOHTpPOJIIEPOB) HPOTOKOJ
sBisiercst crangaprom 1SO (ISO 11898) nmns mociienoBaTtenbHOW Tiepenavn
naHabIX. [IpoTokon paspaboraH aiis MPUIIOKEHUH aBTOMOOMILHOTO MTPUMEHEHHS.
B nacrosmee Bpemss CAN cucTeMBI IIUPOKO PacIpOCTPaHEHBI U MMPUMEHSIOTCS B
WHYCTPUAJILHOM  aBTOMATHUKE, pa3JIMYHBIX TPAHCHOPTHBIX, CHEIUATbHBIX
MairHax u apTomoomsax. Pazsem CAN n3o0pakeH Ha pucyHke 7.

CAN crangapT ommMchIBaeT MapaMeTphl CUTHANIA HAa (PU3MYECKOM YPOBHE H
MOPSAJIOK Tepeayll JaHHBIX KOTOPBIA OMpeAesieH IBYMS Pa3IMYHBIMU TUIIAMU
COOOIIIEHUM, MpaBuia apOUTpaka JOCTyNa IIMHBI W METOJl OMNpPEACIICHUS U
MIPOBEPKHU HEUCTIPABHOCTH.

CAN ompenenen crangaprom 1SO 11898-1 u BxirowaeT criemyromme
OCHOBHBIE CBEJICHUSI:

a) Ha ¢usuueckom ypoBHE, CUTHAJ NIEpEIaeTCs, UCIOJIb3Ys BUTYIO Tapy.

0) st KOHTPOJISI K IOCTYIY LIMHBI MPUMEHSIOTCS IpaBuiia apOuTpaxka.

B) bioku nmanHbIX HEOOMBIIME MO pa3Mepy (B OOJBIIMHCTBE CiIydaeB &
0aiT) 1 3alUIIEHbl KOHTPOJIHHON CYyMMOIA.

r) biokm maHHBIX HE WMEIT aJapecallid, BMECTO TOTO KaKIbIH OJIOK
COJICP)KUT YHCIOBOE 3HAYEHWE, KOTOPOE OIpEAeNseT MPUOPHUTET TMepenadyu o
IIMHE, TaK K€ MOXET HECTH UJICHTU(PUKATOP COACpKAHUs OJIOKA TAHHBIX.

1) CJOXKHas cxema o0OpabdOTKH OMMOOK, KOTOpasi MPUBOAUT K MOBTOPHOM
nepenayue JaHHBIX, KOTOPBIE JOJDKHBIM 00pa3oM HE MOTyYCHBI.

e) OddexTuBHbIE ASHCTBUS N0 U30ISIUA HEUCITPABHOCTEH U OTKIIFOYEHUE

HNCTOYHHMKA HCUCIIPABHOCTH OT IIMHBI.
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2.5 Pe:xxuMbl padoThl

2.5.1 MapuipyTHbIii KOMIIBIOTEP

AnropuT™M  (QYHKIIMOHUPOBAHMS MApPUIPYTHOTO KOMIIBIOTEpAa TPUMEPHO
(1701115078

a) IlocTOSIHHO MPOM3BOJIUTCSA MOJCYET BPEMEHHU, UMITYJbCOB C JATYUKOB
pacxoja TOIUIMBA M CKOPOCTH, a TakKK€ HW3MEpPEHUE JJIUTEIbHOCTH MEXIY
UMITYJIbCAMU C JIATYMKA CKOPOCTH.

0) IlpousBoauTcs ompoc KIaBUATypbl M, B Ciydae HEOOXOIUMOCTH,
Moau(UKAIKS BEIOPAaHHOTO pexuMa padoThl. KoandecTBo KHOMOK yIIPaBJICHHS HE
npeBbiaeT 4 IMTYKA U BBIOOP pexuMa pabOThl OCYIIECTBIISETCS C IMOMOIIBIO
MEHIO.

B) OOHOBmsieTcs wuHGOpMAIMs HAa WHAUKATOpEe C MpeoOpa3oBaHUEM
HAKOIJICHHBIX TEPBUYHBIX JaHHBIX. WHpopMamus mjis IMOnb30BaTeIs JOJKHA
BBIBOJMTHCS B yAOOHOUN (opme, T.e. B BHIIE Pa3BEPHYTHIX OyKBEHHO-LU(PPOBBIX
COOOIIEHU M TOACKA30K, YTO TpeOyeT NPUMEHEHUSI 3HAKOCHUHTE3UPYIOIIETO
WHJIMKaTOpa KaK MUHUMYM C 1 cTpokoil Ha 16 cumBoioB (myuire 2*20). O0bem
uHbOpMaIUu JUIsl OTOOpaKEHUS B Pa3BEPHYTOM BHUJIE OUYCHb OOJBIION, YTO BICUET
3a co0O0il yBelnMYeHHE MamsATH Ui ee XpaHeHus. [lepBUuHBIE JaHHBIE JTOJKHBI
OBITh TIEPECUNUTAHBI TI0 HECIOKHBIM (popMysiaM (TOYHOCTh BBIYHCIICHUHA MPU 3TOM
MOXXET OBITh HEBEJIMKAa) U MpeoOpa3oBaHbl U3 JIBOUYHON (OPMBI B CUMBOJIbHBIN
dbopmar.

r) [emaercs may3a, T.K. UCXOJI U3 MICUXO(DU3UOIOTHUECKIX OCOOEHHOCTEH
yeJioBeKa yacToTa 0OHOBIIEHUs MH(opMaluu He noypkHa npessimath 1001, u Bce

IMOBTOPACTCA CHa4al1a.
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2.5.2 Tectep

Anroput™M (QyHKIMOHMPOBAHUS TPAKTUUYECKH JIFOOOTO JAMArHOCTHYECKOIO
TeCTepa HAYaIBbHOTO YpOBHS, paboTatomero 1o mportokonry KWP2000 wu
MOJIKITI0YEHHOTO K K-TrHUHU, cienyonmii:

a) IlpousBoaguTcss ompoc KiIaBUATypbl W, B CiIyyae HEOOXOAUMOCTH,
Moau(UKAIHS BEIOPAHHOTO pexuMa padoThl. KoanmdecTBo KHOTIOK yIIPaBJICHHS HE
npeBbIaeT 4 MTYKU U BBIOOP pekuma paboThl, KOTOPOE OCYIIECTBISACTCS C
MOMOILbIO MEHIO.

6) Dopmupyetcs 3anpoc Ha OBY, cOOTBETCTBYIONMINIA 3aJaHHOMY PEKUMY
paboTbl. Bunbl 3ampocoB BecbMa MHOTOOOpa3Hbl, OAHAKO UX cojaepxaHue (3a
HEOOJIBIIIMM HCKJIIOYEHUEM, HampuMep 3alpoCOB HA HU3MEHEHHE COCTOSHUS
VCIIOJTHUTEIbHBIX MEXaHU3MOB) ITOCTOSIHHO.

B) Oswumaercsi oTBeT OT DBY u ocylecTBiaseTCs MpUEeM JaHHBIX MPU €Tro
noJiydeHuu. /[mHa npruHuMaeMoro cooOIeH s He peBbIaet 128 6airT.

r) [lo ucreyeHun BpeMEeHHM OXKMJAHUS WM 3aBEPUICHUU NpHEMa JTaHHbBIX
MPOU3BOJIUTCSI AHAJU3 CJIOXKUBIICICS CHUTyallud W B COOTBETCTBHM C HEW
BO3MOYHA MOJAU(PUKALINS 33JaHHOTO PEKUMa PabOTHI.

n) Ilpu HeoOxoaumocTu OOHOBISIETCSs HWH(OpMAIUs HAa HWHIUKATOPE C
npeoOpa3oBanueM moinydeHHbIX u3 ObY mannbeix. [lomydennsie u3 ObY nanseie, B
HEKOTOPBIX CIydasX, JODKHBI OBITh MMEPECUUTAHbl MO HECIOXHOU (opmylie
(TOYHOCTH BBIYUCJICHUN MPU ITOM MOXKET OBITh HEBEIWKA) U MPEoOpa3oBaHbI U3
JTBOUYHOU (DOPMBI B CUMBOJIbHBIN (hopMaT.

enaercs maysa, T.K. COMNIACHO MPOTOKOJA, 3ampockl Ha OBY M0MKHBI
BbIIaBaThCs He paHbine 100 MC O OKOHYAHMH TPEABIAYIIEro ceaHca oOMeHa, U

BCC ITOBTOPACTCA CHadaJla.
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2.6 Ilepudepuiinbie ycrpoiicTBa

2.6.1 D1eKTPOHHBIN 010K yNIpaBJ/ieHUs IBUTraTeeM

OnexkTpoHHBI 050k ympaBinenus asurareneM (OBY) —  ycrpoiicTBO
yIpaBJsitoliee paboToN ABUTATENSI aBTOMOOMIIS. DJIEKTPOHHBIN OJIOK yTpaBlICHUS
npUHUMAaET WH(POpPMAIMIO OT JaTYNKOB W B COOTBETCTBHU C 3aJI0KCHHBIM
MpPOrpaMMHBIM ~ obecrieueHreM (HOpPMHUpPYET YIPaBISIONME BO3JACHCTBUS Ha
WCIIOJIHUTEIILHBIC YCTPOWCTBA CUCTEM JIBUTATE/Is. BHENIHWI B 3JIEKTPOHHOTO

0JI0Ka yIpaBJIeHHsI IPEJCTaBIEH Ha pUCYHKE 8.

Pucynok 8 — DnekTpoHHBIN 070K yIpaBlieHus ABUraTeIeM

DJNEeKTPOHHBINA OJIOK YIPABICHHS HE TOJBKO YIIPABISET JIBUTATENEM, HO U
Opyd BO3HUKHOBEHUH HEUCHPABHOCTEH 3amMchiBaeT WHPOPMALMIO O HUX B
COOCTBEHHYIO MaMSTh.

DNEeKTPOHHBIN OJIOK yIpaBiIeHUS MOJKIIOYAETCSI K OOPTOBOMY KOMITBIOTEPY
nocpenctBam K-nmuaun. BopToBOi KOMIBIOTEP B peXHME TecTepa IMOIy4aeT OT
OBY Bcio mnompoOHyro wuHpOpMammio 00 HMEmUXCs omuOkax B padore
nuratens. Eciu ke OOpPTOBOM KOMITBIOTEp padOTaeT B PEKUME MapUIPyTHOTO
KOMITBIOTEpA TO €My TEePeJar0TCs MTHOBEHHBIC MTapaMeTPhl aBTOMOOMIIS TaKUE KaK

OGOpOTBI JABUTaTCIIA, MT'HOBEHHBIM pacxon TOIJinBa U CKOPOCTh.
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2.6.2 IlapkTpOHUKH

[TapkTpoHUK — 53TO CHEUUATBHBIN pajgap, KOTOPBIM MCHOIB3YIOT IS
U3MEPEHHs PACCTOSHUS MEXAY TPAHCIIOPTHBIM CPEACTBOM U MPOUYUMHU 0OBEKTaMH,
KOTOpBIE MOTYT BCTPETUTHCSA BO BpeMs IyTH Ha OOOYMHE, WU JaKe PaccTOSHUE
JI0 IpYruX aBTOMOOWiel. BHemHWI B MapKTpPOHUKA M300paKeH Ha PUCYHKE 9.
[Ipu nBMXEHHWH aBTOMOOWJIS, TAPKOBOYHBIE Pajaphbl CIOCOOHBI MpPEIyNpexaaTh
BOAMUTENIE O BO3HHUKAIONIEW yrpo3e, HampUMep O BHE3AMHO MOSBUBIIEMCS
aBTOMOOWJIE WU pe3Ko mnpubiamxkaromemcs o0bekre. Ocobo HE0OX0IUMO
OTMETUTh  BO3MOXKHOCTh  MApKTPOHUKOB  NPEAYNPEXIaTh  BOJIUTENS O
MajorabapuTHBIX TMPEMSITCTBUSAX, TAKUX KaK CTOJIOMKH, KPYMHBIE MPEAMETHI,
Jexalyue Ha 3emiie, U npodee. Eciau ncnonb3yeTcss MapKTPOHUK, TO CYIIECTBEHHO
CHM)KAETCSI BEPOSITHOCTh  CTOJKHOBEHHSI C  NPEMSATCTBUEM HWIU  JPYTUM
aBTOMOOWJIEM BO BpEMsl MAapKOBOYHBIX MAaHEBPOB, 4YTO OCOOEHHO Ba)XXHO B
TOPOJICKOM Xaoc€ AaBTOMOOWJIBHOIO JBMKEHHMs. Eime oIHO MecTo, Te
NApKTPOHUKH MOTYT OKa3aTh ONIIYyTUMYIO TOJb3y — O3TO TOPOJICKHE
aBTOMOOWJIbHBIE MOpOOKH. MHOXKECTBO OYEHb OJIM3KO  PaCHOJIOKEHHBIX
aBTOMOOWJICH, MEJUIEHHBI TOTOK, BCE 93TO, KaK TMpaBWiO, MPUBOJUT K
CTOJNKHOBEHMSIM. [Ipu HMCHoOSb30BaHMM NApKTPOHHMKA, CTAHOBUTCS BO3MOKHBIM

0oJs1ee 0€30MaCHO MPEOJI0JIEBATh TOPOJCKHE MPOOKH.

Pucynok 9 — BHemnuil Bu napKTpoHUKa
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2.7 Texuuveckoe 00CTy:KNBaHNEe GOPTOBOT0 KOMINIbIOTEpPA

Bo u3bexxaHne BO3HMKHOBEHHSI HEMCIIPABHOCTEW OOPTOBOrO0 KOMIIbIOTEpA
HEOOXOMMO NMEPUOANYECKU KOHTPOIUPOBATH CIEAYIOLIUE TapaMETPHI |

a) OTCYTCTBHE 3aMblKaHUs MO NMUTaHuio (Mexay auHusMu +5B u GND).
[Ipy oOTCyTCTBMM 3aMblKaHUsl MOJAeTcs HampsbkeHue nutanus (12B) u
HE0OX0MMO yOenuThcsi B Hanuuuu +5B Bo Bcex Toykax cxembl, kyaa +5B
JOJKHBI IPUXO/IUTh.

0) dopmupoBanue curtana "Copoc". [Ipu BKIIIOUeHUH TUTAaHUSI HA BBIBOJE
9 RST MHMKpOKOHTpoOJIIEpPA [OJKHA KPATKOBPEMEHHO IOSBIIATHCS JIOTHYECKAS
€ANHULIA, & 3aTEM BCE BpPEMS AEPKATHCSA YPOBEHD JJOTHUECKOTO HYJIS.

B) pabota BHyTpeHHero reHeparopa MK. Ha BeiBomax 18 u 19 MK nomken
ObITH cuHYC YacToToi 12 mI'I, a Ha BeIBosie 30 HOJIKEH OBITH MEaHJIp C YaCTOTOM 2
Ml 1.

r) MNpaBWIBHOCTH aapecaunu k namatu . Ha BeiBone 29 (PME) MK nomxken
ObITh ypoBeHb Joruueckoit eaunuiie. Ecau wa BeIBOge PME mpucyrctByer
NOCTOSTHHAsI TeHepalusi - TO KOHTpoJuiep paboTaeT C BHENIHEW MNaMsThi0 —
HEOO0X0auMO yOeauTcs B HAJIWYUM YPOBHS JIOTMUECKOM €IMHUIBI Ha BbIBOJE 31
MUKpOKOHTpoJuiepa. Ecin Ha BeiBoge PME nepuonuuecky MOSBIAIOTCS HaYKU
MMITYJIbCOB, TO IPOMCXOJUT BBIXOJ MTPOTPAMMBI 3a MPEIEIbl BHYTPEHHEN IMaMSATH,
4Yero He JIOJDKHO ObITh. OJTO TOBOPUT O TOM YTO, MHUKPOKOHTPOILJIEP HE
3anporpaMMHUpPOBAH WX 3alIPOrPaMMHUPOBAH HEBEPHO.

Ilocne crapra mporpaMma HWHULHAAIA3UPYET IOCIEIOBATENIBHBIM MOPT HU
CUCTEMHBIM TaiiMep (YTO HHMKAaK He oTpaxkaercs Ha BbIBojax MK), a 3arem
VHALMAIM3APYET  JKUJAKOKPUCTAIUIMYECKMM  HMHAMKATtop: Ha  noprt P2
MHUKPOKOHTPOJIJIEPA BBICTABIISIIOTCS KOMAHJBI, COIPOBOXIAEMbIE HMITYJIbCAMU
€AMHUYHOM MOJSAPHOCTH Ha BXOA E kuakokpucrtammueckoro nuaukaropa. I[locie
3anucu Kaxnaoun komaHael MK mepeBomut Bce nuHuu nopra P2 B enmHHM4YHOE
COCTOSIHUE M HAYMHATh ONPAIIMBATh TOTOBHOCTh KUJIKOKPUCTAJUIMYECKOTO

HHAWKATOpa, BblJaBasd HMITYJILCEI eﬂHHHqHOﬁ MNOJIIPHOCTH Ha BXO[J E

H3m,

/lucm

Ne dokym.

lTodnuck

Aama

KM 230106.51 070113 0000 N3

/lucm

23




KUAKOKPUCTAIIIMYCCKOIO HHAUKATOpA. Ecnu 1o xakon-nmuoo INPUYNHC UHAUKATOP

HE BbICTABISIET (Iar TOTOBHOCTH, IIporpaMMa 3alUKIMBAeTCs Ha OMNpoce

TFOTOBHOCTH XUAKOKPHUCTATNIMICCKOI'O MHAWKATOPA.

Ecnmu na AUCIIICC TOpAT YCPHBIC KBAAPAThI, TO HCO6XO}II/IMO OTPETYJINPOBATH

APKOCTh CBEUECHHSI MHAMKATOpa noreHuuoMmeTpoM R4. Ilpu ouuileHHOM 3KpaHe

YCPHBIX KBaApPATOB HC HOJIKHO OBITH BHUJIHO (I/IHI/I OHH OOJI’KHBI OBITH eJie

3aMETHBI).

YcTpaHuTh HEUCIPABHOCTH OOPTOBOTO KOMITBIOTEPA MOKHO C ITOMOIIBIO

JITOPUTMA MPUBEJIEHHOTO B IpapuecKoil 4acTU KypCcOBOTO MPOEKTA.

TunuuHble HEUCHPABHOCTH OOPTOBBIX KOMIIBIOTEPOB TMPUBEACHBI B
Tabmure?2.
Ta6mmma2 - Tunuaable HEUCITPABHOCTH OOPTOBBIX KOMITHIOTEPOB
HENCNPABHOCTH BepPOSITHAS MPUYNHA METO/Ibl YCTPAHEHUs
JUCIUIEN HE CBETUTCS, | HEHAE)KHBIN KOHTAaKT B |IIPOBEPUTH passem u
MOJICBETKA HE BKIIIOYAETCS MEePEXOHON KOJIOAKE WJIM B|MONPABUThH HITHIPU
MecCTax IO AKJIIFOYCHU S K
MIPOBOJKE aBTOMOOMIIS
KOMITBIOTEp pabOTaeT HO HET|OTCYTCTBYET CHTHal ¢ OJOKa|mpoBepbTe HaJIeKHOCTh

napameTpoB

pexXUMax

B

HEKOTOPBIX

YIIPaBJICHUS

COCIMHEHMS OEJIOro MpOoBOJA C
KOHTaKTOM K-nmuamm B

,I[HaFHOCTI/I‘lCCKOﬁ KOJIOAKE

B a/M HE  YCTaHOBJIIEH|eCIIM a B a/M HE YCTaHOBJICH

“MMoOuIaitzep UMMOOuITai3ep YCTaHOBUTE
MEPEMBIUKY COTJIACHO
UHCTPYKIIUU

010K yIpaBiIeHUS HE|TIPOBEPHTE COOTBETCTBHUE

noanepxxuBaercs bK TUTIOB  OJIOKOB  yIpaBJICHHUS,

THIIaM  I[IOAJCPKHMBACMbBIM B

UHCTPYKLUU
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Ta6HI/II_Ia 2 IPOAOJIDKCHHUEC

HCT HAIIpsOKCHHA Ha IIPOBOAC

3aXKHUI'aHUsA

ITPOBEPLTEC IIOABJIACTCA JIn

HaITPs>KCHUEC Ha CHHEM

mpoBOAC IOCJIC  BKIIOYCHUA

3aXKUTI'aHUA

HCIIPABUJIBHOC HAIIPSAXKCHUC B

HETIPaBUJIBLHO OIO3HAaH OJIOK

yCTaHOBUTH TUIl DBY BpyuHy1O

060pTOBOIi ceTn yIpaBIeHUS 5810 OTCOEIUHUTh-
MOJICOEIUHUTh KOMIIBIOTEP K
MEPEXOAHOMN KOJIOJKE u
BKJIIOUUTh 3aKWTaHue Ha 15-
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[IpuurHOi HecTaOUIBbHON PabOThl OOPTOBOTO KOMITBIOTEPA MOXKET OBIThH
cooii B mporpaMMHOM obOecnedyeHuu. g ycTpaHeHHs 3TOW  MPOOJIEMBI
HEOOXOJUMO MEepenporpaMMHpOBaTh  MUKPOKOHTPOJUIEP. MHUKPOKOHTPOILIED
nporpamMmupyercs uepes napamiensasiii mopt (LPT). HeoOXxoauMo ydecTb, YTO
MakcUMajbHas  JUIMHA  KaOels,  COEIMHSIOIEr0  MHKPOKOHTpOJLIEp €

KOMIIBIOTEPOM HE JI0JKHA npeBbimatsh 20-30 cMm.
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3 PacyeTHast 4acTh

3.1 Bp10Op KOMIIOHEHTOB NEPCOHAJBHOI0 KOMIILIOTEPA

Cucremnas mnara Zotac GF9300-D-E mini-ITX. Ha pucynke 10 u3o0pakeH

BHEIIHUM BUJI CHCTEMHOM IUIaThl. XapaKTEPUCTUKU CUCTEMHOW IUIATHI YKA3aHBI B

tabmnure 3.

Pucynok 10 — Cuctemnas ninata

Tabmura 3 — XapakTepUCTUKHA CUCTEMHOMN TUTATHI

XapakrepucTuka 3Havyenne

Yurncer NVIDIA® nForce 9300
Coxker LGA 775
Buneoanantep Integrated NVIDIA® GeForce 9300
WuTtepdeiice SATA-II, PCI
Buneounrepgeiics VGA, DVI u HDMI
3BYKOBOM asanTep HD Audio 5.1

CeteBoii KOHTpOJLIEP LAN 10/100/1000
Bcerpoennsiit agantep 6ecripoBonoii cetn | 802.11b/g

[Topter USB,mt USB2.0 8
dopm-dakTop 17X17cm mITX
MormaocTh otpebienus, Bt 58

[TognepxuBaemas mamsTh DDR2

H3m, | Slucm Ne dokym. [lodnuce | Aama
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ITpomteccop Intel Core 2 Quad Q8200 tray. XapakTepHCTHKH IMpoIieccopa

yKa3aHbl B Ta0nuIle 4, a BHEITHUHN BUJ] TTOKa3aH Ha pucyHke 11.

Pucynox 11 — ITpoueccop

Tabmuia 4 — XapakTepuCTUKH TIpoIieccopa

XapakrepucTHKa 3HavyeHnne
Coxker LGAT775
TaxkroBas yactora, MI'I1 2333
Yacrora musebel, MI'11 1333
Koadduuuent ymHoxeHus 7

Snpo Yorkfield
KonuuecTBo siaep 4
Texmpouecc,HM 45
Komrurekrarms OEM
MormuisocTs norpebienus, Bt 65
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Kectkmii quck HDD 5006 5400 SATA 2,5" Western Digital 5000BEVT.

XapKTepUCTUKH KECTKOro JAHMcKa Yyka3zanbl B Tabmuue 5. IlpemHuit Bua

MPEJICTABJIEH HA pUCYHKE 12.

Tabmuia 5 — XapakKTepUCTUKH )KECTKOTO JUCKa

Pucynok 12 — JKectkuii nuck

XapakTepucTHKA 3HayeHnune
dopm-pakTop 2,57
Oowvem HDD, T'b 250
O6beMm Oydepa, MO 8
CkopocTb BpameHus 00./MUH. 5400

VY napocroiikocts,G 1000
Yposens 1ryma, /[0 23
Wnrepdeiic SATAII
Pazmepsr (LT*B* /1), Mmm 69.85*%9.5%100.5
Bec,r. 98,8
MormaocTs otpebnenus, Bt 8
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JuckoBon DVD-RW IDE Optiarc AD-7910A. XapKTepuCTUKH JUCKOBOJA

ykaszaHsbl B Ta0Onuiie 6. BHemHuii BU1 mokasad Ha pucyHke 13.

Pucynox 13 — JluckoBog

Tabnuua 6 — XapakTepuCTHUKH JHCKOBO/A

XapakTepucTuka 3HaveHune

[TpousBoauTeH Optiarc

Monens DVD-RW IDE Optiarc AD-7910A
Ckopoctb urenust CD-ROM 48x

Cxkopocts 3amcu CD-R 48x

Cxopocts 3amucu CD-RW 32x

Ckopocts urenuss DVD-ROM 16x

Ckopocts 3armucu DVD-R DVD R 16x / DVD R DL 8x / DVD-RAM 12x
Cxopocts 3amucu DVD-RW DVDmntoc RW 8x / DVD-RW 6x
Ckopoctb urenust BD-ROM BD-ROM 6x / BD-R 6x / BD-RE 6x
Pa3mep Oydepa, MO 2

Nurepdetic SATA I

[ToTpebnsemas MOIIHOCTD, BT 25
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Onepatusnas namsate DDR2 1GB Kingston KVR800D2N5. XapkrepucTuku

OTNepaTUBHOW MaMATH yKka3aHbl B Tabnuie /. BHelHuil BU1 OepaTUBHON MaMsITH

MIPEJICTABJIEH HA pUCYHKE 14.

Pucynok 14 — OnepatuBHas namsaTh

Tabmuna 7 — Xapakrepuctuku oneparusHoii namsatu DDR2 1GB Kingston KVR800D2N5

XapakTepucTuka 3HavyeHue

[TpousBoanTEH Kingston

Moeinb DDR2 1GB Kingston KVR800D2N5
Tum mamstu DDR2

®opm-dakTop DIMM 240-koHTaKTHBIH

TakToBas yactora, MI'11 800

[Ipomyckuas ciocodHocTs, M6/c | 12800

Oo0bemM, I'0 1

[MoTpebisiemast MOIIHOCTH, BT 14

KM 230106.51 070113 0000 N3
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3.2 TemoBoii pacuer

Paccuurath HCO6XOJII/IMyIO MOIITHOCTH KOpHYCHOﬁ CHUCTEMBI OXJIAXXKIACHU

MOXHO 110 popMmyiie:

Q=176*P

06wy

(T, =T,)
]
rae P, - HOJHAs TEIIOBas MOIHOCTh KOMIIBIOTEPHOM cucTemsl, “C

T, - TemMmneparypa BHyTpU CUCTEMHOTO OJ0Ka, * C

T, - Temmneparypa nomemienus, *C

Q - MPOU3BOAUTEIHHOCTH KOPITYCHON cUCTeMbI oxnaxaeaus, CFM

[Tonnas TemnaoBas MOIHOCTH( P, ) HAXOAUTCSA 110 (hOpMyIIE:

P=T +T.+T

CHCTILI JIHCK
)

rae T, - TeMIepaTrypa CUCTeMHOH 1uiatel, *C

T,, - TEMIIEpaTypa LUEHTPAILHOrO Ipoueccopa, *C

T,,.. - TEMIlepaTypa ’KecTKOro aucka, °C

P =41 +40° +33° =114°
Tak Kak yuyTeHbl HE BCE KOMIIOHEHTHI, TO 100aBisieM 20%.
P, . = (164*20)/100 = 22,8°
rae P, . - 100aBOYHAas TEIJIOBAs MOIIHOCTh KOMITBIOTEPHON CUCTEMBI

[TonmHy 0 TEIUIOBYIO MOIIHOCTh KOMITBIOTEPHOW CHCTEMbI HaXOAWM TIO
bopmyie:

Poﬁm:P+P005

P_=114° +22.8° =136.8°

06wy

Q=1.76*136.8/(35—-23) = 20.06 CFM

3.3 Bu16op cucTeMbl OXJIaKIEHUS

Tak kak I[aHHBIﬁ KOMIIBIOTCP MPCAHAZHAYCH JIdI YCTAHOBKH B aBTOMOOMIIL

OH SIBJISIETCS MOOWJIBHBIM W TOJAPa3yMEBAET Majoe SHEPronoTpeOjeHue U Kak
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CICACTBUEC MAJIOC

BBIJICJICHHE

TCILIA.

BEHTWJISITOPA TOJIBKO HA LIEHTPAJIbHBINA MPOIECCOP.

[ToaToMy [0CTaTOYHO YCTAaHOBKH

Bentunstop s mporeccopa HuskonpodwibHbIM KyJep Titan TTC-

NK54TZ xapaktepucTuky npuBeaeHbl B Tadnuie 8. Bentunsatop nzoOpaxeH Ha

pucyHke 15.

Pucynok 15 — Bentunsarop

Tabmuna 8 — Xapakrepuctuku BeHTHIATOpa st iporieccopa Titan Fenrir TTC-NK54TZ

XapakTepucTuka 3HauyeHue
[TpousBoauTEIHL Titan

Mogens Fenrir TTC-NK54TZ
I"aGapuThl BEHTHIIATOPA, MM 80 x 800 x 10
OO0mue rabapuThl, MM 93 x 107x 39

CkopocTh BpalieHus, 00/MuH

800 - 2200 10%

Tumn mommuImHIKA

Z-axis Bearing

Hanpspkenue nuranus, B 12
Bo3ayunsiit norok, CFM 24,71
[ToTpebnsiemast MonITHOCTH, BT 4

BOSI[YHIHBIﬁ IIOTOK, oOecrneynBaeMbId BCHTHWITOPOM HOCHTPAJIBHOT'O

nporieccopa obecreuyrnBaeT HeobxoauMoe oxnaxaeaue = 24,71 CFM

H3m,

Alucm Ne dokym. [lodnuce

Aama

KM 230106.51 070113 0000 N3

/lucm

73




3.4 BbiOop 0J10ka NUTaHUS

UtoObI BEIOpATH 0JIOK MUTAaHUS HEOOXOMMO CHavalla pacCYMTaTh MOIIHOCTh
noTpeOICHHS BCEX DJIEMEHTOB CUCTEMHOTO Osioka. Pacuer oOrieit Harpy3ku Ha

OJIOK MUTaHUS OCYIIIECTBIIACTCS 110 CIIeayIomen Gpopmyrie:
P = Pmot + Pcpu + Pddr + Phdd + Pdvd + Pmod + Pcaol,

rae  Pmot — norpebisiemass MOIIHOCTE MaTEPUHCKOM TUIATHI, BT
Pcpu - moTpebisiemMast MOIITHOCTH Mpolieccopa, B
Pddr - moTpednsiemast MOIITHOCTh ONIEPATUBHON NaMsITH, BT
Phdd - morpe0:siemast MOIITHOCTB KE€CTKOTO AMCKa, BT
Pdvd - morpebisiemast morHocts DVD npuBoaa, Bt
Pmod — nomoaHuTebHAS MOIIHOCTH HA MOJIEpHU3AIIMIO, BT

Pcol - moTpebisiemast MOIITHOCTH BEHTHIIATOPA JIIS TIporieccopa, Bt
P=58 Br+ 65 Bt + 14 Br + 8Bt + 25 Bt + 50 Br + 4 Bt + = 224 Bt

Ucxons u3 TpedyeMoit MOIITHOCTH, BEIOMpAETCSI aBTOMOOUIIBLHBIN 010K

nutanus M4-ATX. XapakTepucTuku 0JI0Ka MUTaHUS MPUBEACHBI B TabmIie 9.

Tabmuma 9 — XapakTepucTUKH aBTOMOOMIBHOTO O510Ka nutanus M4-ATX

XapakTepucTuka 3HavyeHue
[TpousBoauTENDL MiniBox
Monens M4-ATX
Crannmapt ATX
Yacrora, 'l 50,60
KILH, % 89
Brixonnas MomniHocTh, BT 250

/lucm

KM 230106.51 070113 0000 N3

H3m,

Alucm Ne dokym. lTodnucy | Aama

34




brok nuTtanus n3o0pakeH Ha pucyHke 16.

Pucynoxk 16 — brok nutanus

H3m.
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3.5 Bei0op kopmyca

C ywerom TOro 4ro QopM-(pakTop MaTEpPUHCKON ILIATHI

HE0OXO0IMMO BBIOPATh U KOPITYC COOTBETCTBYIOIIETO (hopmara.

mini-1TX

Brioupaercs xopmyc mini-ITX Chenbro PC781. Ilapamerpbl Kkopmyca

npeactaBieHsl B Tabnune 10. M3o0OpaxeHue Koprmyca MOpeACTaBICHO Ha
pucynke 17.
Ta6mmma 10 - [TapameTpsr
XapakTrepucTHKa 3HayeHue
[Ber UYepnsblit
[Ma6aputei(BxI1Ix/1), MM 75x230x220

dopm-akTop, MM

mini-ITX (170x170)

PasbeMm Ha nuIIEBOI ITaHETN

nBa paseema USB, nuHeiHbIH
MUKpPO(OHHBIH BX0A, pazbeMm 1394,

YCTpOﬁCTBO YTCHUA KAPT IaMATH

BBIXO]JI,

CucreMa OXJIaXICHU

OTCYTCTBYET

[TonnepxmuBaembie yCTpOMCTBa

Onrtunuecknit npuBog CD / DVD  (ans

HoyTOYKOB), HDD 2,5”

Pucynok 17 — Kopmyc
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