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1. BBepgeHune

Huarnoctuueckuii komruiekc Motop-Tecrep MT10KM c¢ ucnonbp3oBaHrneM OoKa aBTOMOOHIIBHOM
nuarHocTikn AMJI-4AKM no3Bonsier 3))eKTUBHO BBISIBIISTh HEHCIIPABHOCTD B CICAYIOIINX CHCTEMAX:

Cucmema 3arcuzanus 6eH3UHOBIX Oguzamerneil
OrmpesiesieHue COCTOSHKSI CBEUCH U CBEYHBIX MTPOBOIOB (Harapbl, OOPBIBBI, IPOOOH).
OmpezeneHne peXUMOB pabOThl M HEHCIPABHOCTEH KaTyIIKH 3aKuraHus (MEKBHUTKOBbBIC
3aMbIKaHUsI, KOHTPOJIb MPABHILHOCTH MOJKITIOYCHUS, TIPOOOH).
JlnarHoctrka KOMMYTaTopa U JIaTinka XoJa.
IIpocMoOTp XapaKTepUCTHKH PabOTHI MEHTPOOEKHOr0 perynsaTopa (rpaduk 3aBUCHMOCTH yIiia
OTIEPEIKEHNUS 3aKUTAHHSI OT 000POTOB).
OrmpeziesieHue yriioB onepexenus 3axuranus (6e3 cTpoOoCcKomna Wik ¢ HUM).

Cucmema moniueonooauu GeH3uHOBIX Oguzamerneii
DJeKTpruecKas MpoBepKa TOIIMBHBIX (OPCYHOK (MEKBHTKOBBIC 3aMbIKaHUSI 0OMOTOK (HOpPCYHOK,
JUTUTENBHOCTD (ha3bl BOPHICKA H T.1I.).
[TpoBepka pabOTHI JATYMKOB (TeMIepaTypbl, MOJOKCHHUS IPOCCEIbHON 3aCIOHKH, HaTYHKa
KHCJIOPO/Ia, aTYMKa MacCOBOI0 pacxo/a BO3ayXa H T. II.).
[TpoBepka pabOThI UCIOIHUTEIBHBIX MEXaHU3MOB (PEryJsiTOpa XOJIOCTOTO X0/ | T.1I.).
Omnpenenenue cocTaBa BBIXJIOMHBIX T'a30B MYTEM MOJIKIIOUEHHUS BHEITHETO ra30aHaIN3aTopa.
Omnpenenenrie BKIa1a IAJIMHIPOB IMyTEM OTKIIOYCHUS 3)KUTaHUSI.

Cucmema moniueonooauu OU3enbHuIX 0guzamernei
Huarnoctuka cocrostaus THBJ] u QopcyHok mo xapaktepy KpHBOH ITylbcalMii JaBICHUS B
TOITMBHBIX TPYOKaXx.

Omnpenenenne yriaoB Brpbeicka (6€3 cTpoOOCKOINA HIIH C HEM).

IIpocMoOTp XapakTEPUCTHKH PabOTHI MEHTPOOEKHOr0 perynsaTopa (rpaduk 3aBUCHMOCTH yIiia
BIIPBICKA OT 0OOPOTOB).

DnekTpuyecKas MpoBepKa KaHalIOB YIIPAaBJICHHS TOILTUBHBIMU ()OPCYHKAMHU.

Cucmema npeonycko6020 pazozpesa Ou3e/IbHbIX 0guzamereil

JnarHocTrka 31eKTpUUECKUX LIeTEN CBeUeil HaKala Wi 3anajbHON CBEYH.

Cucmema 2azopacnpeoenenus
O1eHKa OTHOCHTEIBHON KOMITPECCHH T10 IIJIMHAPAM B PEXKUME CTAPTEPHOM MPOKPYTKH.
H3mepenne kommpeccuu B AuHaMuke (Ha paboTaroleM IBUraTelie) U B PKUME IPOKPYTKH.
Onpeznenenre NpaBUIbHOCTH YCTAaHOBKU peMHs [ PM.
KonTposns paboThl Ki1araHoB.

Cucmema numanus u 3apaoKu
ITpoBepka paboThI reHEpaTOpa W CHCTEMBI 3aPSIAKA aKKyMYJIATOpa (BBIXOAHOE HANPSDKEHHE U TOK
reHepaTropa ¢ BO3MOYKHOCTBIO OIPEAENECHUS HEUCIPABHOCTEW BBIIPSIMUTEIBHBIX JUONOB, pelle-
peryssTopa, 3aBUCaHus METOK U T.JI.).

Jononnumensusie 603modxcnocmu
Pabora B peXMMe MHOTOKAaHAJBHOIO CaMOIWCIAa WM ocluiorpadga ¢ BO3MOXKXHOCTBIO
CHHXPOHM3AIMU OT JIF000Tr0 M3 KaHAJIOB MJIM OT CICIHAIbHBIX KAHAJIOB CHHXPOHHU3ALUH (IaT4nKa
nonoxeHus: koneHwaroro Bama (JAIIKB), matumka Bepxueit meptBoit Touku ([IBMT) wnm
MHIYKTHBHBIX KJICIICH B KauecTBE JAaT4YMKa MEepBOro muwinHapa). OJHOBpeMEHHOE 0TOOpakeHHe 10
8 xaHaJIOB Ha HKpaHe C BO3MOXKHOCTBIO 3aIHCH.
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2. MogroToBka k paboTe

BHUMAHHE!

BBIBOJIbI KABEJIEM CHAUYAJIA TIOJKJIFOYAIOTCS K BJIOKY AMJI-4AKM, A 3ATEM K
ABTOMOBUWJIIO!

BO M3BEXXAHUE ITOPAXEHNMA 2JIEKTPUUECKHMM TOKOM KIJIEHIY, ITOAKIIFOYAEMBIE K
BBICOKOBOJIbTHBIM HEITAM 3AXKUI'AHMA, TAKXKE JOJDKHBI CHAYAJIA TTOJKIIIOYATHCA
K BJIOKY AM/I-4AKM, A 3ATEM K ABTOMOBUWJIIO!

BCE IIOJKIIOYEHUA K CHUCTEME 3AXWUI'AHUA ITPOU3BOJUTL HA 3AIJIYIHEHHOM
JABUI' ATEJIE!

2.1 HazHauyeHue Bxoao0B M NoaKntovYeHne Kabenen n AaTimkos

INDLUCTIVE
PICKUP

PRIMARY =104 TIMING LIGHT  PRESSURE ABSOLUTE BATTERY
LEADS/INJECTORS EEE;ETPJT PROEE PRESSURE

FROBE
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Bxoabl «<Bxogl-Bxog5 (IN1-IN5)»

yHI/IBepCEU'IBHLIe AHAJIOTOBBIC BXOABI C BBICOKMM BXOAHBLIM COIPOTUBJIICHUEM MNPCAHA3ZHAYCHBI JIA
IIOAKIIFOYECHUA K HU3KOBOJBTHBIM L CITAM E)CYJI — K JaT4YrMKaM, UCIIOJTHUTCIIbHBIM MEXaHU3MaM, IICPBUIHBIM
T EeIIsIM CUCTEMBI 3aKUT'aHN .

JUis TOOKIIOYEHHUS HCIOIB3YIOTCS KaOenu-npooHuku: AMA4-C11-)K, AM4-C21-I, AMA4-C31-3,
AM4-C41-K u AMA4-C51-® (kenroro, roayboro, 3eileHOro, KpacHOro W (pHOIETOBOrO I[BeTa —
COOTBETCTBYIOT IIBETaM JIydel B pexuMe ociiuuiorpadal/caMonuciia).

Jns nonkmodeHuss  kaOene k nernsM OCYJ] MOXHO HCIOIB30BaTh MOAXOMAIIME IO pasMepy
nepexomuauku HITI-3-XX, INT-KTI («xpoxoaun»), IITYITBI-UTJIBI.

Bxoa «[aTtyuk | umnuuapa (Inductive Pickup)»

[Mpenna3HavyeH sl MOAKIIOYCHHS WHAYKTUBHBIX KICHICH CHHXpOHHU3AlMU (JaTYHKA TEPBOIo
uumnapa) KCH-4.

KJemu noakroyaroTesi K BBICOKOBOJIIBTHOMY TPOBOY Kakoro-iu6o (0ObIYHO TEepBOro) IIJIHHIpA Ha
AaBTOMOOMJISIX C KJIACCHMYECKOM CXEMOW CHCTEMbl 3QKUTAaHHMS C MEXaHHYECKUM PpaCHpelelUTeNeM H
(GOpMHUPYIOT MMIYJIBCHI Hayala OTCYeTa B PEKUMaX, Ille HEOOXOIMM CueT IMUIMHIpoB. Hamuume storo
JaTYMKa TO3BOJSICT OJHO3HAYHO ONPEeiiATh, KAaKOMY HMJIMHAPY COOTBETCTBYET OCHMILIOrpaMMa HIH
OTCYET U3MEPECHUI.

Kiemu cMHXpOHU3AINE MOXKHO MOJKITIOYATh K BHICOKOBOJIIBTHOMY MPOBOJY JHO0Or0 MUJIMHIPA, HO B
nporpamMMe HeoOX0IMMO yKa3aTh, K KAKOMY HMEHHO ITPOBO/IY MOAKIFOUCHBI KIICIIH.

Bxogbl “KV+" n “KV-"

[IpenHa3HayeHbl I TOIKIIOUCHUSA K MPUOOPY JATYHKOB BBICOKOI0 HANPSLKEHUsI U1 U3MEPCHUN U
HaOJIIOJICHHSI OCIIUJLIOTPAMM 3JICKTPUYECKOTO HAMPSKEHUS BO BTOPUYHBIX IIEMISIX CUCTEMbI 3aKuranus. s
MOJKITIOUEHHUSI K KJIACCUUYECKOW CHCTEME 3aKMTaHUs C OJHOW KaTYIIKOH W paclpeAeuTeIeM AaT4uK
Bbicokoro Hanpsokenus [JABH-2A mnoaxmrouaercs ko Bxoay «KV-», K cuUCTeMe ¢ JABYXBBIBOJHBIMHU
KaTylmkamMd — JaTdauk Beicokoro Hampsokenus JABH-4A-II Ha momoKUTENBHBIX BBIBOJAX KaTYIIEK — KO
Bxony «KV+», Ha OTpUIIATEIBbHBIX BBIBOJAX — HaT4uk BbIcOKoro Hampspkenus JBH-4A-M ko BXomy
«KV-», [l NOAKIFOUEHUS K JIBUTATEISAM C JABYXBBIBOJAHBIMHU KAaTYIIKaMU NIPH KOJHUYECTBE MHJIUHAPOB 6 1
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0oJiee MOKHO HCITOJIb30BaTh JOMONHUTENbHBIC AaTdyuku JABH-6 coBMECTHO ¢ KOMMYTaTOpOM AaTYMKOB
K-2 v tpotinnkamu tana BNC-T.

MepBuyHbIe Lenu 3axuraHua/PopcyHkun (Primary Leads/Injectors)

[IpennazHayeH a1 MU3MEpEeHUH M HaOMIOMEHHMS (POPMBI CHTHAIOB B TEPBUYHBIX LEMAX 3a)KUTAHUS
ABTOMOOWJISI WITH B enAx GpopcyHOK. BozmoxkHo nmoakimodyeHue 10 4 kananoB. C IOMOIIBIO 3TOTO K€ BXO/1a
MIPOM3BOISTCS HUCIBITAHUS OanaHca IMUJIMHIPOB M OJOKUPOBKA KATYIIEK NP M3MEPEHHH KoMipeccuu (He
3abyobme nookaouums 6x00 AKBI«BATTERY» k akkymynamopy ouaznocmupyemo2o asmomoouis, unaie
6roxuposka pabomamo He 6yoem).

JIJIs TOAKITIOUEHHUST K CUCTEMaM C pacHpeAeiuTelIeM M OIHOW KaTYyIIKOW HEe0OXOAMMO HCIIONb30BaTh
kabesp mepBuuHEBIX 1eneit/pocynok AM4-C73-BJIOK u kabenp-aganrtep MEPBHUHBIX Iemell 1-KaHaIbHBIH
yauBepcanbibiii AM4-CB1-B1, y kotoporo nposoxa "K-" moaxmiodaercss K MUHYCOBOM KJIeMMeE KaTyIIKH
3aKUTaHus, a "+" - COOTBETCTBEHHO K IUTIOCOBOM. J[JIs1 MOAKIIOUEHHS] K CHUCTEMaM C JIBYXBBIBOIHBIMHU
katymkamu aeurateneii 3M3 405, 406, 409 (I'A3, YA3) win ¢ OJHOW IBYXBBIBOAHOH KaTyIIkoW (Ha
aBTomoOmiae OKA) HeoO0XoaMMo HCMONMb30BaTh Kabesib-amamnTep MEpBUUYHBIX Ieneid ['A3 2-kaHalbHbIIH
AMA4-CC1-B T'A3.

JIis MOIKITIOYCHHSI K MOJYJIIO 3a)KMTaHHs, MCIIONb3yeMoM Ha asuratensx BA3 2111, 2112 moxkHO
WCTIONB30BaTh Kabenb-ajanTep NEpBUYHBIX Ienell 4-kaHanbHb yHHBepcanbHbli AM4-CAl-B4 u 4
paserButens III-3-1,5. BreiBombl kaGens-amantepa N1 u N2 moakmroyaroTcss K BbIBOJAM MOIYJIS
saxuranuss B u C coorBercTBeHHO. He 3a6yobme 6 onucaumuu Ogueameinss yKazamv Mun cucmembl
3AACULAHUSL — <C MOOYIEM 3AAHCUSAHUAM!

Jis MOAKIIOYEHUS K MOIYJIO KaTyIIeK 3a)KUraHWs, HCIONb3yeMOM Ha japurareinsx BA3 21114
HEOOXOAMMO HCIONB30BaTh Kabenb-amantep AM4-CK1-B2 BA3. He 3abyovme 6 onucanuu osucamens
yKa3ams mun CUCeMbl 3aH#CULAHUSA — <C 08YXBbIBOOHBIMU KAMYUIKAMU 3AHCULAHUAN!

JIis mOAKIIOYEHUS K WHIAMBUAYabHBIM KaTYIIKaM 3a)KUTaHUs, UCIONb3yeMbIM Ha aBHraTeisix BA3
2112* HeoOX0oauMO HCHONB30BaTh Kabenb-amantep AMA4-CL1-B4 BA3. He 3abyoeme 6 onucanuu
odguzamers yKazams mun CUCINEeMbl 3aHCULAHUSA — «C 08YXBbIBOOHBIMU KAMYUKAMU 3AHCULAHUAN!

Jis TOAKIIIOYEHHMS K JPYrUM CHCTEMaM MOXKHO HCIIOJIb30BaTh YHUBEPCAJbHBIH KaOeIb-aganTep
AMA4-CA1-b4 u nogxoasimue passersurenu HITI-3-*.

JIist moaKITIoUeHHs K mensM (GopcyHoK Ha asurateasx BA3 2111*/2112* HeoOX0AMMO HCIIONB30BAThH
kabenpb-anantep AM4-CH1-®@OPCYHKA. Bwmecro 3Toro amantepa MOXKHO TOJAKIIOYHUTH KOMMYTATOD
dopcyrnok K®-2 mis mposemenus wucnbitanuii T © IuaMHApPOBLIA _6anaHc (¢ OTKJIIYEHHEM

QO[}C!HOK!.
AKB (Battery)

[penna3HaveH Ui MOAKIIOYEHHS K aKKyMmyssitopy aBromoOmis (12 wim 24B). Vcnonb3yercs st
M3MEpEHHsI HANTPSHDKEHHST aKKyMYJISITOpa M ero MyJbCaluii B UCTIbITaHUAX JjekTpuka O eneparop, LT
O Komnpeccusi (mo_ToKY), ¥ Tpu OJOKHPOBKE 3aKHTAHUS B HCIBITAHWAX IUIMHIPOBOTO OamaHca M
nu3MepeHnn kommpeccuu. OH Takke wcnoib3yercs it nutanus Onoka AMI-4AKM npu oTcyrcTBUH
BHEIITHEr0 UCTOYHUKA MUTAHUsA. MaKCUMaIIbHO JIOMYCTHUMOE BXOHOe HanpsihkeHue 40B.

JI7ist TOKITFOUEHMSI K aKKyMYJISITOPY Uctonb3yercs kabens nutanus AM4-I111-AKK.

OaTumnk abconoTHoro aasneHus (Absolute Pressure Probe)

[pennaznaven mist momxitrouenus natuvka fgasinenns JATK-2. C ero momMomipio MOXHO H3MEpSTh
paspexeHue WM W30bITOYHOE MaBiicHHne (Ha IBUraTeNsX C TYpOOKOMIIPECCOPOM) M €ro MyJbCal[id BO
BIIYCKHOM KOJUIEKTOPE, KapTepe ABUIATENS U B BBITIYCKHOW CHCTEME.

OaTumk Toka +/-10A (+/-10A Current Clamp)

[IpennasHayeH Uis MOIKIIOYECHUS TOKom3MepuTenbHbIX Kiemed KT-6A u ux momudukanumii. C
ITOMOIIIBIO HUX MOXKHO HaOtoaaTh (opMy TOKAa B MEPBUYHBIX LEIAX 3aKUTAHUSA, HEMAX (OPCYHOK, IPYTHX
CJTa0OTOYHBIX JIEKTPUUYESCKHX IEMSIX aBTOMOOUIS 0€3 pa3phiBa 3THX IICTCH.

OaTuumk Toka +/-250A (+/-250A Current Clamp)

[IpennasHayeH aas MOAKIOYCHHMsS TokousMepureabHbIX Kiemel KT-14 m ux momuduxarmii. C
MOMOIIBI0 HUX MOXKHO HaOmogaTh (OpMYy CTApTEPHOrO0 TOKAa B PEKHME MPOKPYTKH, TOKA 3apsaKd
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akkymyIsitopa. [lo ¢popMe mynscamnuid cTapTepHOrO TOKa MOKHO OI[EHUTh OTHOCHTEIBHYIO KOMIIPECCHIO TIO
mumaaapaM B ucieitanny T & Komnpecceus (o Toky).

K »Tomy ke BXxoay momkiiodaercs ycuiutedab mnbezogardnka Y3-TIM. Ilbesomatuwmku ITI-4/TI/I-6
3aKpeIUISIOTCS Ha TOIUIMBHOW TPyOKe Kakoro-anbo (0OBIYHO TIEPBOTO) MMJIMHAPA HA IU3EIbHBIX
aBroMoouisix ¢ THBJI HemocpencTBeHHOTO AeHCTBYS U (POPMHUPYIOT HMITYJIbChI Hayalla OTCUETa B PSKUMaX,
rie HeoOXOoJUM cuerT HMWIMHApPOB. Hamuuue STOro naTdymka MO3BOJSET OJHO3HAYHO ONPENENsATh, KaKOMY
LHWJIMHAPY COOTBETCTBYET OCLUILIOrPAaMMa UJIM OTCUET U3MEPEHU.

OTH Ke NaTYUKU TMO3BOJSIOT HCCIEAOBATh IYJbCAIlMH JaBJICHUS B TOILUTUBHBIX TPyOKax, 4To AaéT
BO3MOKHOCTB OIIEHHTH paboTy miyHxepHbix map THB/ u pacnbututeneit GopcyHOK.

[Tbe301aTYMKN MOXKHO YKPEIUIATh Ha TOIUIMBHBIX TpyOKax J0OOro HHIMHIpPA, HO B MpOrpaMme
HEOOXOJIMMO YKa3aTh, K KAKOMY UMEHHO [WJIHH/PY.

OwunarHoctuka (DLC)

[IpenmnasHayeH Jyis TOAKIIOYCHUS JUATHOCTUYECKUX KaOelel I TpPOBENCHHUS JUAarHOCTHKH
aBTOMOOWJIS MpHU padoTe B pexuMe ckanepa. Mcrons3yercs quarnocruyeckuit kadens AM4-113-1UAT u
KaOeln-aIanTepbl ¢ pa3IMYHbIMH JUArHOCTHUYECKUMHU pa3zbeMaMu: KaOenb-amantep A3 AMA4-122-T'A3,
kabenp-agantep BA3/GM-12 AM4-132-BA3, kabens-amantep OBDII AM 4-143-OBDI | u 1.1.

OaTumnk TemnepaTtypbl (Temp Probe)

[pennaznaven s nmomkitodeHus aatunka remmeparypsl AT-2/1 v ero Mogudukami Uit u3MepeHus
TemiepaTypsl Macia B qeuratene, AKIIII u T.1m. gepe3 MacasHBIHA mIyT.

KomnpeccomeTp (Pressure Probe)

Ipeanasnadyen i moakaroueHus gataukoB gasienus JJI-4/6/8/10/10M u mx momuduranmii. On
MpeaHa3sHayeH I H3MEPEHUS KOMIIPECCHH, YIla ONEPEeKEHUA 3aKUTaHus Ha OCH3UHOBBIX HJIH yIja
BIPBICKA HA AU3EIBHBIX ABUTATENSAX M HAOIIOJACHUS 3a MPOIECCAMH B CHCTEME ra30pacipeaecHus.

Brumanue. Ilpedenvho Odonycmumoe 6pems pabomvl Oamuuxa OaeleHus HA 3A8€0eHHOM OEH3UHOBOM
dsueamene cocmaegniem S5 munym, na ouzenvrom — 1 munymy! Ilockonvky 6 yununope 00cmamouto 8vicoKas
memnepamypa, mo oamuux mosxcem nepecpemucs (npedenvras memnepamypa oas oamyuxa 120 °C) u evtitmu uz
cmposi. Bo epemsi pabomul damuuka 0aeieHusi 00opomvl 0ueamernsi He 00aXCHbL npesviuiams 3uavenus 4500
06Imun. Jamuuk 6epeus om yoapos! Ha ousensHuix 06uzamensax ucnoib306anb moiabko ¢ OMKII0UEHHOU
monaueonooayeil 6 UCHbIMYEMbLIL YUTUHOD!

Ha GeH3MHOBBIX JBUTATENSX JUIS TIOACOCTUHECHUS JaTdhKa JaBlICHUsS HEOOXOIUMO BBIKPYTUTH CBEUY
3aKUraHug. BMecTo cBeuM K BBICOKOBOJIBTHOMY MPOBOAY MOAKIIOUHUTH PA3pATHUK M BKPYTHTH JaTUHK
JaBJICHUS B MIJIMHAP. PaspaaHuK MOAKIIOUNTh pa3beMOM THIIA «KPOKOAWII» Ha Maccy ABUTAaTensd. 3aTeM K
BBICOKOBOJIBTHOMY TPOBOAY C Pa3pAIHUKOM MOXKHO MOJIKIIOYMTHh HHIYKTHBHBIE KJIEIIM CHHXPOHM3ALNU
KCH-4. B sToM cny4yae MOAKIIOUEHHE pas3psIHUKa HEOOXOIMMO, TaK KakK, €CIM HCIOJb30BATh BMECTO
paspsaHHKA CBEUY, TO CHHXPOHHU3AIHS MOXKET ObITh HEYCTOWYHBOM.

Ha nuzenbHBIX [ABHTraTensx B 3aBUCHMOCTH OT KOHCTPYKIMHM JAaTYMK 4Yepe3 JIOMOIHHUTENbHbBIE
MEPEXOTHUKHN YCTaHABIMBACTCS JINOO BMECTO (POPCYHKH OO BMECTO CBEUM HAKATMBAHUSI.

CTtpobockon (Timing Light)

[Mpennasnayen i noakmtodeHus crpobockorna CA-4 u ero mMomudukanuid Ui U3MEPEHUS yria
OIEPSIKCHUS 3aXKMTraHUs Ha OCH3MHOBBIX WJIM yIJIa BIPHICKA HAa TU3E/IbHBIX JBUTATEISAX.

Bxoa cuHxpoHusaumu «ANKB/OABMT (CPS/DPS)»

Bxon cunxponusaimu «JAIMNKB/IBMT (CPS/DPS)» npeanaszHaueH 1isi MOIKIOYCHHS HHIYKTHBHOIO
JaT4rKa mojaokeHus koaenvaroro Bana (AITKB) u/unn natunka Bepxueir Méptroii Touku (JIBMT), a Takxke
ONITHYECKOro gaTurka kKomensana OJIK-2.

Ha muorux aBTOMOOHIISX (B TOM uMclie Ha MHXKEKTOPHBIX BA3 u ['A3) ycTaHOBIEHBI CIEIHaIbHbIC
3y0uaThblie AUCKH CHHXpOHU3auK. KonnuecTBo 3y0ObeB MOKET ObITh Pa3IMYHbIM, HAIPHMED:

BA3/T'A3 (B Tom uncne SuBapb-4.x, SAuBaps-5.x, SuBaps-7.x, M7.3, Bosch M1.5.4, Bosch MP7.0,
Bosch M7.9.7, Mukac-5.4x, Mukac-7.x, Mukac 10/11, Astpon, MKJ1105), GM ISFI-2S (BA3 2111-
2112) — 58 3y0ObeB ¢ aByms npomnyuieHHbiME (“60-27);
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Ford EEC IV —*36-1".

Bo muormx cmcremax Common Rail, ycramaBnmBaembix, Hampumep Ha MM3 245.7E3 (Bosch
EDC7UC31), BAW Fenix1044/1057, Great Wall Hover (Bosch EDC16C39), YA3 ¢ asur. lveco
(Bosch EDC16C39) — 58 3y6neB ¢ aByms npornyiieHHbiMu (“60-2");

KamA3 E3 — 8 3yObeB 0e3 mpomycka - Ha pacrnpenBajie 1 16 — Ha kojieHBaje. CHHXpOHU3ALUS -
WHAYKTHBHBIC JaTYHUKH.

KamA3 E1, E2 — 113 3y0beB Ha 3yOuatom Benite MaxoBuka (¢ KIIIT KamA3) mmu 126 3y0neB (c
KIIIT ZF). Cunxponusanus no gatanky OJ1K-2 u3 kommiekra AMI-4AKM.

AM3 — 115 wim 132 3yba — Ha 3yO4yaToM BeHile MaxoBHKa. CHHXPOHM3AIMS - HWHIYKTHBHBIC
JATYUKH.

IMogkmroueHne MPOW3BOAWTCS Tpu  momorm  kabeas  AMI4-C83-ABMT/AIIKB. Kab6enn
noakiarouaercs K Bbixogam JIIKB uepes kaGenum-amantepbr (st BA32111/2112 — xaGenb-agantep
JTIKB/BA3 AM4-CD1-BA3 AIIKB, mis 3M3 405, 406, 409 — kabens-amanrep JITKB/TA3 AMA4-CE1-
A3 JAMNKB, mms npyrux — depe3 kabemp-amantep JIIKB yauBepcansubiii AM4-CG1-AIKB u
noaxomsmue o pazmepy HII-3-* win IYNBI-UTJIBI). IIpu smom JIIKB oonicen 6vimb noOKkmiouen K
arceymy DCV]] asmomobuisi.

Ha HeKkoTOpBIX CTapbiX KapOHOpaToOpHBIX aBTOMOOMIIsIX cemeiictB 2108/2109/211X B kaprepe KIIIT ecth
CIICIMATbHBIC OTBEPCTHUS Ul YCTAHOBKM WMHAYKTHUBHBIX IATYMKOB BepxHed MepTBoil Touku (BMT) tuma
11.3845 (Ha HEKOTOPBHIX aBTOMOOHJISIX OH YCTAaHOBJICH W BBIBEICH B KOJOJAKY MHArHOCTHKH). VX MOXKHO
WCTIOJIB30BATh ISl M3MEPEHUS YIJIOB ONEPEKEHUS 3a)KUTAHMS WIM CHHXPOHU3AIMUA. DTH JAaTYAKU TaKKe
MOT'YT TOAKJIIYATHCS KO BXoAy cuuxponusauu «JIBMT/AITKB» npu momoiy yHUBEpCaaIbHOTO Kabens-
agantepa [IBMT AM4-CF1-JIBMT. K sTtoMy e BXOIYy MOKHO TMOIKITIOYHTh W MHAYKTHBHBIC HaTYHMKH
BMT, ycraHoBiIeHHbIC HA HEKOTOPBIX CTapbix aBToMoomssix BMW u Mercedes.

s

JIMCK M JaTYHK I0JIOKEHHS KOJEeHYATOro Baja asurareneit BA3 2111/2112

1 - siceym npoeo00s, 2 - konooka, 3 - 0amMuUK NOAONCEHUSL KOAEHUAMO20 8Ad,
4 — Ouck cunxporuzayuu
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3. PaboTa B pexume ocuunnorpada u camonucua

3aIycK 9TOro pexxuMa MpOU3BOJUTCS U3 TJIABHOIO MEHIO — MYHKT Ocuuiaorpad A Ocuniiiorpad:

B Ccymnnorpad 1 (OCUHASGTRAS, crang. o1 JART-)
FawwTh  MPEASR-FE OO FS  CronFE . Suruo 7 By Buxcn (B
1 E a F ] s_ 7 Ham ® o 3 r i
2.9.9.¢.¢ m-%-@-a-am-0-0-
Rx1 Fre? [ Fred Fas, oy INEE T +100, +354  J5ATM 250Kh
F1 &ss 8 oo
1 4 ey
Bx al
4
2
. o
h: Iﬁfll T . P - i
1 T
|].
ha 1510 10 wLifL 100 pa
=
1ol | .
!
LI PV Py "
h ‘ 150 10K i I
it
| | Ty
| | |
5 | |
oA |
Bxd 150 10 20w 30
| r-‘_"'"'-.._.
1 | S
nl |
1 |
X ¥ Lt genasen |1 o BAZ 2103 (41 1-3-4-2 ¢ panpagarHrenesa)

MaHenb kKaHanoB

[To3BoJIsIeT BKIFOUUTh MJIM BBIKIIOYUTh HY)KHBIC KaHAJbl, H3MEHUTh MPEACTbl H3MEPCHHS JTaTYUKOB,
BbIOpaTh cuuxponu3aiuio. Kananer Bxogl(IN1)...Bxon5(IN5) MoxHO BKIFOYAaTh U BBIKIIOYATh HAKATHEM
Ha nudposeie kiaBuimu 1...5. BriovaTh CHHXpOHM3ALMIO OT KaHana HaxaTueMm kiauin «Ctrl-1...5»,
3a1aBaTh MKamy Hakatuem «Shift-1...5».

HEneHuTe Npeasf-Fc ChegFs CTon P9 Zanuwes F7 Bua  Beixop (Esc)

L 2 k| 4 g B 7 B - o 8] B v
. 9.9.¢. ¢ . m-¢. @ .- m>-m-0.0.
Bxl Bx2 Bx3 Bxd Bu5S A1y fulgli:] ABMT 104 £ 2504, 25atH 250KMa

JI1v &sE 08 AL

[[Bera ydeil KaHAJIOB COOTBETCTBYIOT I[BETAM BX. pa3beMOB U Kabenei-npoonnkos AM4-C* 1-*,
[Ixamy MOKHO OBICTPO MEHSATH C MOMOIIBIO MBIIIK. ECII MmoaBecTH Kypcop K BEPXHEMY Kparo IIKaJbl, TO,
yIepKuBast JIEBYIO KHOIKY MBIIIH, MOXHO TIEpeMeNIaTh BEPXHUM Mpees, K HIKHEMY Kparo — HIDKHHH (Ipr
3TOM Kypcop MeHsieT (hopMy Ha MPSIMOYTOJILHHUK CO CTPENKOi). B cepenuHe mKanbl MOXHO CMEIATh BBEPX
WM BHH3 BCIO IIKATY.

Kanan Bxool(IN1) moocem usmepsmo kax nonoxcumenvHvle, maxk U OMpUYAmMenbHble HANPIXCeHUs.
Eeo nomuwui ouanazon -200..+200 B. Kauaner 2..5 mocym usmepsimeb mMOAbKO HOAONCUMETbHBLE
nHanpsicenus. HMx nonmwiti ouanason 0..400 B. Bce usmepenuss npou3go0smcsi OMHOCUMENbHO MACChl
npubopa, nookniouaemoll k kiemme «-» AKB ¢ nomowwio xabens AMA-IT11-AKK, nooknouennozo ko 6xo0y
AKB/«Battery».

OmHOBpPEMEHHO MOKHO HpocMmaTpuBaTh A0 16 kaHaaoB. CHHXPOHM3AIMS MOXET MPOU3BOAMTHCS OT
moboro kanana. Kanan cHHXpoHM3aIuu He 00513aTENbHO JOJKEH ObITh BUICH HA DKpaHE.
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MaHenb pa3BepTKn U CUHXPOHU3aLnn

JF 1T &aE OF A L ol

JIBe JieBbIe KHOIKH OIPEICIISIOT (POHT, 0 KOTOPOMY TPOM3BOIUTCS CHHXpOoHH3aIwst. CIIeIyOIie IBe
YMEHBIIAIOT ¥ YBEIUYMBAIOT BPEMs Pa3BEPTKH, CICAYIOMIAs BKIOYAET IPALyCHYIO MIKamy (TOJIBKO MpU
CHHXPOHM3AIMU OT KOJICHBAJIA).

MaHenb BapunaHTOB 0T06pa>|(e|-w|;|

. "..#' BKJTIOYAeT/BBIKIIOUAET PUCOBAHME TOYEK HA JIyUe.

Jﬂ}: - BKITIOYAET/BBIKIIIOUAET HATOXKEHNE BCEX BUAMMBIX JIydel Ha OIHO IOJIE.

. MepeKIIIoYaeT pexuM ocuuiorpad/camonucer.

MUY | - BxirowaeT/BBIKIIOYACT IPOrPaMMHBIH (UIBTP HU3KUX 4acTOT (paboTaeT Ha pa3BEPTKE Oonblue
20 mc).

3.1 Buabl CUHXPOHU3aUUN

CI/IHXDOHI/I33HI/IH OT AHAJIOTOBbBIX BX0/10B

MOoXHO BBIOpPaTh CHHXPOHH3AIMIO OT J000oro m3 aHamoroBeix kanaioB (Bxoal(lN1)...Bxoa5(IN5),
JaTYMKU TOKA WM JIABJICHMs), BHIOPaB B CBOMCTBaX KaHana myHKT CuHXponusanms. [Ipu 3TOM B mpaBoM
BEPXHEM YTy KHOIIKH MTOSIBUTCS CHHSIS METKA.

B pekrMe CHHXPOHH3AIMK OT aHAJIIONOBOI'0 BXO/a YPOBEHb CHHXPOHH3AIMK 0TOOpakaeTcs Ha SKpaHe
cuHHUM 1BeToM. IIpu mpocMoTpe mapaMerpa MOXKHO HETOCPEACTBEHHO C IMTOMOIIBIO MBIIITH MEHSTh YPOBEHb
CHHXpOHM3aIuK. IlogBeanTe KypCOp MBIINIM K IIOJI0CE YPOBHS CHHEro IBera. IIpw 3TOM OH JOIDKEH
HW3MEHHUTHCS Ha IBOHHYIO CTpeiky 2. Tereps, HaXkaB M yaep KHBas JIEBYIO KJIaBHIIY MBI, BBl MoXKeTe
mepeMeniatb ypoOBeHb B HYXHOE MOJIOKEHHE, Jake B JIyd JApyroro mapamerpa. Ilpw Hammaun
CHHXPOHHM3AIIMM B OKHE Ha3BaHHUs jyda (KaHaja) MOSBISETCS KBaapaT, MUTAIONIMHA CHHHM I[BETOM. Ecim
CHHXPOHHU3AIUS OTCYTCTBYET, TO KBaJpaT HAaUWHAET MUTaTh KPACHBIM IIBETOM.

CHHXpPOHU3AIHUS OT JAUCKPETHBIX BX0A10B

MOoXHO BBIOpAaTh CHHXPOHM3ALNIO OT BXOMHBEIX KaHaioB «Jlatuyuk | mumunapa (I nductive Pickup)»
(nanyxruBabie ke KCHU-4), «CPS» (natunk monoxenus xonensana) win «DPS» (natank BMT).

CHuHXpOHH3aIHs OT KOJIEHBAJIa

HpI/I BI)I60pe CHHXPOHH3allMU 0T KOJICHBAJIA HYKHO 3apaHCC YTOYHUTH €ro IpeaArnojiaracMoie CBOﬁCTBa,
HAaCTPOUB UX B ONIMCAHUU JABUTATCIIA.
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] Msmerure sanuce o aeuratene

Oewratens  LMKB | Moprpok patioms ] [asopacnpeneneque l ¥ron onepexeqns ]

Emn AATYAKE NONOKEHMA KONEHEGNa

&+ HecumeTpuubi (BAZ)

(" onmaueckmit gaTumk (Tonsko ana AMO-40)

Orwcanmne

(¢ X-2ay6a Hanpumep, 60-2)  Cwewenne BMT, W (BAZ, 2M3=1147)
" X-1sy6

" 13y6

(" X syBos: l—: {Be= nponycica)

0K | Cmvena | Crnpaexa |

[pu ucnions3oBaHuM HHAYKTHBHOTO Aatyrika BMT Hy»HO BKIFOUNTH pexkuM “13y0”.

Ilposepbme npasuibHOCMb YCMAHOBKU, NPOCMOMPEs CUSHAT 8 pedicume ocyurnozpaga. Henpasunvras
VCMAaHOBKA npusedem K HeCmadunbHOl CUHXPOHUZAYUU.

B 3TOM pexuMe CHHXPOHHU3AIMK BO3MOXKHA “IrpaaxycHasi” IlKajia pa3BepTKH B peKHME ociuuiorpada.
[Mapamerp “Cwmemenne BMT” (3amaercss B mapamerpax JABHraTelisi) HEOOXOIMM, €CIH CHHXPOIMay3a
(mpomytennsie 3yobs) curnana JIIIKB npuxoautcs He Ha BMT, a co ciBurom.

[Ipu cunxponunzanuu ot ontuueckoro gatunka OJK-2 win oT MHAYKTUBHBIX JATYUKOB, IMOJTYYaAIOIIHX
CHWTHaJl C BEHIIa MaXOBHKa, HadajbHas Touka orcuéra (BMT) ycTaHaBIMBAETCS MPH ITOMOIIM CTPOOOCKOIa
IIprU KaXIO0M HUCIIOJIBb30BaAHUM TaKOro BHUJa CHUHXPOHHU3AlWH, T.K. B CHUIHAJIC C 3TUX AATYUKOB HCT
nHpopMaIuu 00 a0COMOTHOM TOJIOKEHUU KoJleHBaja. Takxke HeoOXOAUMO NPaBUIIBHO 33/1aTh KOJIHYECTBO
3yObeB MaxOBHKa, C KOTOPOI'0 NOITy4aeT HH(POPMAIINIO ONTUYCCKUH JTaTUHK.

Pexxumebl CHHXPOHH3allUW MOI'YT HAaCTPpauBaTHCA KaK HEIIOCPCIACTBEHHO B PCKHUME IIPOCMOTpPA, TaK U B
HacTpoiikax Habopa.

HaGopsl mo3BONSIOT 3apaHee coO37JaTh HECKOJBKO BAapUAHTOB H3MEPEHHA W 3aTeM OBICTPO
MEePEKIIF0YaThCs ¢ OJHOTO Ha JAPYro# 1o kiaBuinam «F6»/«Shift-F6» B pexxume ocumiorpada.

HacTponka — Npynnbl

Hacrpoiika HaOOpOB BXOJOB IO3BOJSET CO3MaTh YAOOHBIC HAOOPBHI OTOOpPaXKaeMbIX BXOIOB M THIIOB
pa3BepTKH JUIs AATbHEHIIEro MOBCEJHEBHOTIO UCITOIB30BAHHUS.

ITpu BeIOOpe myHkTa M3Menuth O HabGop wian Haxap xinasuiry (F2) Ha sKpaHe MMOSBIISIETCS THAIOT
HACTPOHKH HAOOPOB.

Pexum CTON

[Mepexnrouaercs no kiasuiie (F9) wiu KHOMKOM . Ilpu sToMm "nenTa" camonucua mim pa3BepTka
ocumorpada ocTaHaBIMBACTCS.

B pexxume CTOII ectb BO3BMOXXKHOCTh U3MEPEHHS BPEMEH M aMIUIUTYJ CHUTHAJIOB. BHU3UPHI 3€IEHOTO
LBETa PHUCYIOTCS MBIIIBIO IIPU Ha)KaTOW JeBoW KHomke. Ilocine WX yCTaHOBKHM BO3MOXKHO I€peMELIECHUE
J000T0 U3 HUX MBITIBI0. PaccTOsSHHS MEKy HUMU MTOKA3bIBACTCS B HIDKHEM JIEBOM YTITY.

% [52..53=1mkc " ¥ [3,48..5,28=8,778

Boixox u3 pexxrma CTOII o Toii ske kinasuiie (F9).

3anucb rpacgmkoB B 6a3y AaHHbIX

Bo3moxna 3amuch rpadukoB B (ail mapajienbHO ¢ MX MPOCMOTpPoM (TPH JBUTArOIICHCs “JeHTe”
camonucna Wik paboTaroimeil pasBepTke ocuuiuiorpada). s camonmcia pexuM BKIOYAETCs U
aKTHBHOTO OKHa 1o kiaswuiie (F7) U conpoBoKAaeTcsi MEPUOANICCKUM H3MEHEHHEM I[BeTa (pOHA 3aMEpOB.
Bpewmst 3anucu orpaHHYeHO 0OBEMOM HAKOIHUTENS KOMIIbIOTEpa. 3amuch MOKHO MPHOCTAHOBUTH U OISThH
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nponoukuTh 1o kiaasumie (F7). 3ammch 3akaHYMBAaeTCs MO BBIXOAY W3 OKHA CAMONMUCIA, TIPH DTOM
BO3HHKAET auaor: “3anucaTh rpaduk?’, B KOTOPOM MOXKHO OTKA3aThCsI OT 3aITUCH.

Jlist ocrprsutorpada no HaxxkaTuio Ha knauity (F7) 3anucpiBaeTcs TEKYIHA Kaap pa3BepTKH.

3anucaHHbIe JaHHBIE MOXKHO B JIF00O€ BpeMsi MPOCMOTPETh B MYHKTE TIABHOTO MEHIO MPOrpamMMbI
3anuce O IIpocmoTp 3amuceii. Bee 3amucu npuBsi3aHbl K TEKYIIEMY BHU3UTY BBIOpAHHOTO KiueHTa. WX
MOYKHO BHJICTh TAK)XKE B 3alUCAX MO TEKYIIEMY BH3HUTY KiueHTa (riaBHoe MeHIO - KauenTol O Tekymmii
BU3UT O 3anucu nporpamMmel) U B apxuBe (r1aBHOE MEHIO - ApxuB O Bcee 3anucu).

Ecnn He mpenmnonaraercss BeieHHE 3amucel O KIMEHTaX aBTOCEPBHCA M UX BHU3HUTax, TO BCE 3aIUCH
MOTYT MpPHUHAAIEKATh OAHOMY “KJIMEHTY C MMEHEM ‘---" W IyCTOH JaToil Bu3uTa. B 3TOM ciydae HYXHO
OTKJIFOYUTh HATIOMUHAHHUS TIPOrPaMMBbl 0 HEOOXOJJMMOCTH BbIOOpa KineHTa (riaaBHoe MeHio - Hactpoiika O
ABTocepBuc O Onucanue O BecTn CTpOruii yyer KJIUEHTOB).

Pexum 3anuchb

WNuorma Ui aHanm3a HEUCNPABHOCTEH HEOOXOAMMO 3alucaTh HECKOJIBKO CHUTHAJIOB CO CKOPOCTBIO
ompoca BBIIIE, YE€M TO3BOJISECT PEKUM camomnucia. Pexum 3amuch O 3anuch CUTHAJIOB TO3BOJISCT
3arMcath BBIOpAaHHBIE CHTHAIBI ¢ TpeOyeMbIM BpeMeHeM BbIOOpku. OO0beM 3ammcu onpenensercss 00beMoM
CBOOOJHOT0 MeCTa Ha KECTKOM JUCKE.

Janvch CHIHANOD Ha BXOAAN afanTepa o lﬁ&ﬁ:‘l Dl [AHH K

BalHepuTe B0 105 So0eecH
ol B8 TR BT M2 P00 SEHEDDE W HICEMWTE HHeY “CTag T (Rnssiuy Enfer)
Qeraraes - iHans 'Cen® Enter)
Hisdrs HIEAHWE WEIHAH.. | M8R0d oy T P 3N EQ0E. HED L
|20 11 2600 LKA 5T
[J28ars -1 A i i
O:ros Bl 100 [
D £ 2604, -0 4000 tmpEiH |
et -AN00 20000
D&.._g Qs 161m T pms 3enHcs
e oo 40000
D B d oon 40000
Oes 0oo 40000
oy HET o
DIHr.-IT HET na w
ITI Clrreeres

ITporiecc 3amucy OKAHYMBACTCS TP HAKATUH HA KHOMKY «CTOI, MOCIIE Yero TEKYIYI0 3aIHCh MOKHO
MPOCMOTPETh, 100aBUTh KOMMEHTAPUH WK yAaIUTh. [Ipy MONOKHUTETBHOM OTBETE JaHHBIC COXPAHSIOTCS, U
UX MOKHO OYJI€T MPOCMOTPETh, BEIOPAB MYHKT IJIaBHOrO MeHio 3amuch O IIpocmoTp 3anuceii. 11X MOXHO
BHUJICTh TAKKE B 3aMUCSX 10 TEKYIEMy BH3HUTY KineHTa (rnaBHoe MeHio - KianeHnTol O Tekymuii BU3UT O
3anucu nporpammsl) u B apxuBe (r1aBHOE MeHIO - ApxuB O Bcee 3anucu).
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4. PaboTa B pexxume MoTtop-Tectep

Pabora B pexxume Motop-Tecrep mo3BossieT MPOBEPSATh TOIUIMBHYIO CHUCTEMY, CHCTEMY 3a)KHTaHHS,
CHCTEMBI TPEBAPUTEIBHOTO HarpeBa, NMUTAHUS M 3apAJKH, OICHUBATH KOMIIPECCHIO W TPaBUIBHOCTD
ycranoBku a3z 'PM, pabory TypOokomiipeccopa, U T.1.

Cnedyem nomHume, 4mo CKOpOCHMb U MOYHOCHb MEXHUYECKOU OUAZHOCMUKU 3A6UCUNL, npejicoe
6cez0, om ypoGHA Keanuukauuu OUAZHOCMA, a RPUOOPbL AGAAIOMCA MOJILKO CPEOCHEOM NOJIYUEHUS
ungopmayuu, He0dXEOUMO ONA AHANUZA 603MOIHCHBIX NPUYUH HEUCHPAGHOCMEN .

D¢ dexTHBHAS IHMATHOCTUKA aBTOMOOWIIBHBIX JIBUTATENICH C TIOMOIIBIO MOTOP-TECTEPOB, TaK K€ KaK H
IPU UCIIONB30BAHUH JIPYTHX CPEICTB aBTO-IHATHOCTHKH (CKaHEPOB, ra30aHANN3aTOPOB U T...), BO3MOXKHA
TOJIBKO TIPH HAJIWYUHU Yy MOJNB30BATENsl (IMArHOCTA) ONMpPENE/ICHHBIX 3HAHUI M HaBBIKOB. K HUM OTHOCSTCS
YeTKoe T[OHMMAaHWE TMPHUHIUIIOB pPa0OThl JABHraTeneil BHYTPEHHErOo CropaHusi W YCTPOMCTBa HX
MEXaHMUYECKON YacTH, a TaKKe 3HaHUS 00 YCTPOHCTBE W MPUHIMIAX paboThl Pa3IUYHbIX CHCTEM JBUTATEIIS.
B dacTHOCTH, 3TO CHCTEMBI, OTBEUAIONIME 3a MPHUIOTOBJICHUE TOILITMBOBO3IYIIHONH CMECH, CHUCTEMBI
3a)KUTAHMS M DJIEMEHTBI, o0ecIieurBaroue CoOIItoJIeHrne HOPM TOKCHYHOCTH BBIXJIONHBIX ra3oB. /lmarHocty
HEOOXOJMMO 3HATh OCOOEGHHOCTM YCTPOWCTBA M MPHHIUN pabOThl JaTYMKOB W HMCIONHUTEIBHBIX
MEXaHHU3MOB, IPUMEHICMBIX B ITOJIOOHBIX CHCTEMAX.

HeoOxoqumMble Ui Hadama caMOCTOATENLHOW pabOThI 3HAHUS M HABBIKK MOXKHO NPHOOpECTH B
OpraHu3alMsaX W YYeOHBIX 3aBEICHUSIX, MPOBOMANIMX CIEIUAIbHBIE KYpPChl JJISl aBTO-JHUATHOCTOB IO
YCTPOMCTBY, OTKa3aM M CII0CO0aM IMArHOCTUKH JIBUTATEICH aBTOMOOWJICH pa3JIMYHBIX MPOU3BOIUTEIICH.
Bo3MokHO B camocTosTenbHOEe 00yUeHHE C UCTIONB30BAHUEM CIICIINATBHONW JIUTEPATYPHI.

U3-3a Gomnbiroro pasHooOpas3us Mojieneil aBToMOOMIIEH, TaHHOE PYKOBOJICTBO M KOHTEKCTHAS TIOMOIIb B
MporpaMMe MOTOp-TEeCTepa HE COIEPXHUT MOoApOoOHON HH(pOpManuu 00 YCTPOWCTBE M XapaKTEPUCTHUKAX
JBUTATEJICH, CUCTEM TOILIMBOIOAAYH, 32)KUTAHUS, a TAKKE O MapaMeTpax CHTHAJIOB YIpaBJICHU, JaTYNKOB
W HCIIONHUTELHBIX MEXaHU3MOB JJISI KOHKPETHBIX MOJEiel aBTOMOOMIICH. DTH CBEICHUS CONEpKATCS B
PYKOBOJCTBaX TI0O PEMOHTY aBTOMOOMJICH pAa3NMYHBIX MapoK, B KOMIBIOTEPHBIX 0a3aX JaHHBIX,
CO3/1aBaeMbIX TPOU3BOAUTEISIMA aBTOMOOMIICH M HezaBucuMbIMEH (upmamu (Hanpumep, AUTODATA,
ALLDATA, MITCHELL, CAPS, ELSA, TIS u T.1.), B ClieNWaIM3HpOBaHHBIX CIPAaBOYHUKAX HM3IATEITHCTB
Autodata, Haynes, Jlernon-Astozara, [lerepl pauz u T.11.

HacTtponka Tmna gBuratens

[lepen mnpoBeneHHMEeM IHATHOCTHKH O0S3aTEILHO IPOBEPHTE, KAKOW JBUIaTelb BHIOpAaH B OKHE
«IBUIaTEJIb».

EI zmeruTe 3annce o gevratene

[eurartens I,EI.I'IKB ] Mopagok padoTe ] lasopacnpeneneHmne ] ¥ron onepexeHna |

HaumerosaHwe | MM3 245

Kon. wanuHApoE 433

CucTema saxnraHva

|J:U"|38]'Ib LJ

o~
~

" BeHswHoBLIH

* muzensHeE

Hapsxerwe Boptcem 248 =

0K | COmvena Crpaexa |

Ecnu B 6a3e HeT MOJAXO/SAINEro IBUTATENS, €F0 MOXKHO JJOOaBHUTh, HakaB KHONKY «HoBast 3anuch».

[opsimok paboThl MUIMHAPOB MOKHO BBIOPATh M3 MPEUIOKEHHBIX BApPUAHTOB, 00 BBECTH BPYUYHYIO.
Jna cucreM ¢ ABYXBBIBOAHBIMH KaTyIIKaMH HE BCEr/Ia M3BECTHO, KAaKyl0 MMEHHO MOJSIPHOCTb HWMEIOT
BBIBOJIBL. B 3TOM cilydyae mpaBHIBHOCTh MOJKHO YCTaHOBUTH TOJBKO SKCIIEPUMEHTAIBHO. /[ 3TOro MoxxHo
BBIOpaTh 2-X IMJIMHAPOBBII ABUTATENb C IBYXBBIBOAHBIMH KaTymikamu (BA3 1111), u B pesxume MpoBepKH
cunxponm3au (MeHro Cunxponusamus O IIpoBepka m Hacrpoiika) BESICHUTh — Ha KaKuX MPOBOJIAX
MOJIOKUTENBPHOE, a Ha KaKuX OTpHIATEeNbHOE BBICOKOE HampshkeHhe. B cucremMax ¢ MexaHHYeCKUM
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pacnpeneauTeaeM OObIYHO HCIONB3YETCs OTPUIIATEIbHOES HAMPSKEHHE, HO Ha HEKOTOPBIX aBTOMOOMIISIX
(mammpumep Peugeot) MoskeT OBITH ¥ ITOJOXKHUTETEHOE. DTO TAKXKE MOYKHO BBIICHHTH B OKHE CHMHXPOHHU3AIUS
O Hpoeepka u Hacrpoiika.

ITyHKT BBIOOpa «C KATYIIKAMM...»/«C MOXYJIeM>» BIMsIeT Ha HCOBITAHHSA IIepBHYHOE 3a)KUTAHUE U
O’ © IlnauuapoBblii _Oananc (6aokupoBka 3axkuranusi). Ilpu HenpasunvHom evlbope 3mu
ucnslmanus pabomams He Oyoym.

B 3aknaake «I'a3opacnpenesieHne» MOXHO YKa3aTh YIJIbl OTKPBITHA-3aKpbITHs KianaHoB ['PM. Ortu
yIIBl OyAyT OTOOpaskaThCs Kak HBeTHBIC monsg B uchbitanusx T O JuHaMuuyecKas KOMIPECCHs,
Iyabcanuy 1aBJjaeHusi Ha BOycke, BuOpoamaraHocruka.

B 3aknmagke «Yros1 omepesKeHHMs» MOXHO YKa3aTh XapaKTEPUCTUKY pPaOOThl IIEHTPOOESIKHOrO
peryisropa yria ONepeKeHHUs 3a)KUTraHus JjIs OCH3MHOBBIX JBHraTeled M yrila BIPBICKA JUIA AU3CIbHBIX
neurareneid. OHa OyneT HyxHa B Tectax «Ilyabcanuu naBjieHusi Ha BOycke», «I[lyiabcanus TOIIuBa»
JUTS TIPAaBUJIBHOTO OTOOpPaKEHUs TPajyCHOM IIKabl. XapaKTEPUCTHKY MOKHO IMOCTPOUTH B TeCTaX «YTo0J
Bupbicka O Ilo crpodockony», «YO3 O o cTpodockony» mim «/InHaMuyeckasi KOMIIPECCHSI.

-

p
-] MamennTe 3anmnck o geuratens @

[evraTens ] ONKE ] MopApok paBoTsl ] lasopacnpenensHue  YTON ONEPEXEHAA l

JaBMCHMOCTE YT NE CNEPEXEHMA BNpBICKE oT 0GopoTos
Ofopomel ¥ron  Ofopotel ¥ron

| 600 5 | 2500] 31 40
| soo] 10 | 3000 35
| 100 14 | 4000 40 30
| 1500 21 | |
| 2000 26 | | 20
BzATe Uz pesyYNETETOE MCNBITEHMA | 10
Ouncmime ‘

0 1000 2000 3000 4000

0K | CrmaeHa Cnpaeka
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HacTtpoika cMHXpoHM3auum

Wunyktusneie ke KCHU-4 nopkmounts ko Bxomy Jarumk | mmmumapa (Inductive Pickup) u
BBICOKOBOJILTHOMY IPOBOJY MepBoro nuiuHapa. OHM HYXHBI JJIsl TPaBHIBHOTO OTOOpakKeHHs] HOMEpOB
MUIAHAPOB B m3MepeHusx. Moxkuo cpasy moakmounts ke JIBH-2A/JIBH-4 K BbICOKOBOJIBTHBIM
MPOBOZAM, YTOOBI IIPOBEPUTH MPABHILHOCTD UX TIOAKITIOYCHUSI.

JUIsl AMarHOCTUKH KJIACCUYECKMX CHCTEM C OJHOM KaTyIIKOH M PACHPEACIUTENEM 3a’KUTaHus
HeoOxomuMo moAakIounTh natduk ABH-2A ko Bxomy «KV-» (s cucTeM ¢ OTPHUIIATEIbHBIM BBICOKHUM
HanpsbkeHueM) Wi ko Bxoay «KV+» (s cucTeM ¢ MOMOKUTENbHBIM BBICOKMM HANpPSDKEHHEM) U Ha
BBICOKOBOJIBTHBIN TIPOBOJI, MAYIIHIA OT KATYIIKH 3KUTAHHS K PACIPEICIUTENI0 3aKuranus (He 3a0yobme
NPABUILHO YKA3AMb NOJAPHOCMb 8bICOKO20 HANPAHCEHUS 8 ONUCAHUU O8ueamens).

JUIsT  TMarHoCTMKM MHKPONPOLECCOPHBIX CHUCTEM C JIBYXBBIBOJHBIMU KaTyIIKaMM 3a)KUTaHUs
HeoOXxomuMo TonkiaroueHHble K Bxomy «KV-» npatunkun JIBH-4A-M  (depHble) MOACOCAMHUTH K
BBICOKOBOJIBTHBIM IPOBOJIAaM OTPHUIIATEIBHBIX BBIBOJIOB KaTyIIeK, a MOAKIIOUEeHHbIe K Bxoay «KV+»
natuanku JIBH-4A-II (kpacHbie) — K BRICOKOBOJIBTHBIM ITPOBOJIAM MOJOKUTEIBHBIX BRIBOIOB KaTyiek. Eciu
Ha KaTylIKax HE YyKa3aHa IOJSPHOCTb BBIBOAOB, IPABHJIBHOE IOAKIYEHUE KIEIEH ONpenensiercs
IKCIIEPUMEHTAIFHO 110 )OPME OCIHIIIOTPAMMBI.

Ha 3aBCACHHOM JBUTAaTCJIC IPOBCPUTH CHUIHAJ CUHXPOHMH3AlUH, BLIGpaB CI/IHXDOHI/I33HI/IH o HponepKa Hu
nacrpoiika. [Ipy HEyCTOHYMBOW CHHXPOHM3AIMM MOXHO MOMPOOOBaTh IIEPEBEPHYTH KIICIIM, JIUOO
MEPEMECTUTh WX ONMKe WM Jalbllie K CBedYe 3aKUTaHus. Tarke MOKHO OTOABHHYTh BBICOKOBOJBTHBIH
IIPOBOJ, OT OCTaJbHBIX IPOBOAOB. B ATOM K€ HCHBITAHUH IPOBEPSIETCS NMPABWIBHOCTh IOAKIHOYEHUS
JaTYNKOB BhIcOKOro HampspkeHus: JIBH. Ilpu manoii aMrumTyne BBICOKOTO HAMpPSHKEHHST BOBMOXEH cOOM
cunxponm3anuu (kpacHeii tyd KV-), B 3TOM ciy4ae MOKHO TOAPErYJIMPOBaTh YPOBEHb CpabaThIBaHHsI
JIBIKKOM <Y POBEHb CHHXPOHM3ANNH, KB» (3anuce 5moeo yposHs 0ns OanbHetumux uChbImaHuil Rpoucxooum
npu 6vixooe no kHonke «I 0omogo»).

B Menerranm BamMrasmwe - Mponepsa cHHIPS -

¥poBeHe cHHXpaoHn3aLHN, KB 14

I..
X+

CTon < Hasag FoToBo = OTMmeHa
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4.1 OunarHoctuka AKB 1 reHepaTtopa

Jnst mpoBepkn AKB u reHeparopa mpeaHasHaueHO wHcnbITaHHe JJekTpuka O Ieneparop. [lns
JIMATHOCTUKMA HEOOXOAUMO IOIKIIOYUTH kabenb AMA4-II11-AKK, mnoakioueHHBIH KO BXOXIY
AKB/«BATTERY», & akkymymasTopy aBTomMoOwias. Huorma mas Oojee MOAPOOHOM ITHATHOCTHKH
HEHCIPABHOCTEH TeHepaTtopa IMOJEe3HO IMOAKIIoYaTh KPacHbIl pa3beM Tuma “Kpokommi"' («+») He K
TUTIOCOBOM KJIEMME aKKyMYJIsITOpa, a K BRIXOIHOM KJIEMMe TeHepaTopa. B aToM citydae oreHuBaeTcs Takke
Ka4eCTBO CIJIOBBLIX MPOBOJIOB M COCTMHCHUIA.

Jis moka3a 00OpOTOB M BO3MOXHOCTH IIPOCMOTPa OCHHJUIOTPAMMBI €  YIJIOBOM pa3BEPTKOM
HeoOXoauMo moakIouYuTh UHAyKTHBHBIC Kiem KCHU-4 wmm patumku Bhicokoro Hampspkenus JIBH ko
BTOPHUYHBIM IIEMSAM 3aXKUTAHUs, JTM00 MOAKIIOYUTBCS K KJIEMME «-» KaTYIIKH 3a)xcuranus. J[as maMepeHus
TOKa 3apSIIKK MOXKHO TTOAKITIOYUTHh TOKOBBIE KJICTIIH.

HcnprTanue reaepatopa IpOBOAUTCSA B HECKOIBKO ATAIIOB.

1. Kamubpoka «0» TokoBbIx kiemieil. Hanpsokenne nHa kiemmax AKDB mnpu BBIKITIOYEHHBIX
MOTPEOUTENIAX SHEPTruu JOKHO ObiTh B mpenenax 12,5..136 B mis 12-x BoabTOBOM U
25...27,2 nyis 24-X BOJILTOBOM OOPTCETH.

2. Ha 20-30 cexynn Brimovaercsi OJMKHUIA cBeT Ut npoBepku 3apspkeHHoctn AKB. Hanpsbkenue
HE JO/DKHO YIACTh HIDKE ITOPOrOBOTO YPOBHS (30HBI JOMYCKOB ITOKAa3aHbI HA IMKANaX B BHIE
OMPIO30BBIX MPSIMOYTOIBHHKOB). IIprMepHas 3aBHCHMOCTh Mexay HampsokennemM AKB u
CTEIICHBIO Pa3PsHKEHHOCTH MPUBEICHA B TaOJIHIIE:

Hanpsoxenne AKB, B (12B) 12,6 u > 12,0 11,6 11,3 10,5u <
Hanpsokenune AKB, B (24B) 252u> 24,0 23,2 22,6 2lu<
Crernenb pa3psbkeHHOCTH, %0 0 25 50 75 100

3. Ha 3aBeneHHoM jBuraTene Ha XOJOCTOM XOJy THpPOBEpsieTCs HANpsDKEHHE Ha KieMMax
aKKymyssTopa. HanpspbkeHue W MyJibCallii TOJKHBI YKIIAJbIBaThCS B JOMycKa (HANpspKeHHE
OaTtapen 10oKHO ObITH B mpenenax 12,8...14,5 (25,6...29,0) B).

4. Tlposepsiercs HanmpspkeHune Ha 00opoTax 2000£200 06/mMuH. HampsbkeHue 1 myJIbCaiui JOIKHBI
yKIauplBaThcsi B Jonmycka  (HampsbkeHue —Oaraped  JODKHO  ObITh B mpenenax
13,8...14,2(27...29)B). Bruouuth Gapsl (manbHuit cer). HampsbkeHue Oataped TOMKHO
HAXOJUThCS B TEX JKe Mpejiernax.

Ecnu nampspbkenne Oataper yBETMYMBACTCS C POCTOM YaCTOTHI BPAICHUS JBHUTATENls U TajgacT NpH
BKJIFOUCHHH Harpy3ku ((pap), To HEUCTIPaBEH PErysIsaTOp HAPSHKSHUS.

Ecnu Hampsbkenue Oataped HIDKe HOPMbI M mpH BKIroueHuu (ap (dacrora Bpamenus 2000200
00/MUH) yMEHbIIACTCs, TPUYHMHOW MOXKET OBbITh caboe HATsHKEHHE pEeMHs TPHBOIA T'eHEepaTopa,
HEHMCITPABHOCTh TEHEPATOpa MM HEMCIIPABHOCTh PETYISATOPA HAMPSIKEHHS.

Ecnu nampsbkenue Oataped HiKe HOpPMbI M mpH BKIroueHuu (ap (dacrora Bpamenust 2000+£200
00/MUH) oOCTaeTcs MNPaKTHYSCKH HEM3MEHHBIM, TO TMPHYMUHOW SIBJISCTCS HEHUCIPABHOCTH PEryJIsTopa
HAIPSDKCHHSL.

Ecnu Hanpsbkenue 6atapen BbIllle HOPMAaTHBHOTO 3HAUCHUS, TO BO3MOXKHBI CIIEYIONINE IPUYHHBIL:
TUTOXOW KOHTAaKT PETyJSTOpa HANpPsDKEHUS ¢ “Maccoil” aBTOMOOHIIS;
MOBBIIIICHHOE TIEPEX0/IHOE COMPOTUBIICHHUE B LIEITH BO30YKICHUS TeHEpaTopa;
TJI0XO0€ COeIMHEHNE “MacChl” MEXILy ABHTATEIEeM M Ky30BOM aBTOMOOWIIS;
HEHCIIPABHOCTH PEryJIsTOpa HAMPSIKCHHS.
Ha pucynke npencrapieHa ocII/UIOrpaMMa ITPaBIIIBHON paboThI TeHepaTopa.

wn W W W

Ilpu npocmompe @ pescume epadycHoll pazeepmKu 8 MOMEHMbL CPADAMBIGAHUST CUCTIEMbL 3ANACULAHUSL
Ha ocyuanozpamme 6yoym suonvl écniecku (nHa A-yununoposom osuzcamene ¢ patiore 180 2pad.). Dmo ne
ABNAEMCSL NPUSHAKOM Oehekma cucmemvl 3apsioKu.
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B Henwtasie: AKE, redeparop - MT10

Buimny Crigoies

JanycTuTe ABHraTens
Yeorasosure obopoTel xanocToro xoda. OGpatiTe BHMMaHie Ha NOSBNEHWe ToKa 3apAfa
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ITpu Hammuuy Kakux-au6o aepekToB (0OpBIB 0OMOTKY TeHepaTopa, MpoOoil JHOM0B), OCIHIIIIOrPaMMa
CUT'HAJIa PE3KO U3MEHUTCS.

[TocTosSHHBIN TOBBINICHHBI YPOBEHb IMYJILCAIIMA MOXET OBITh M3-3a IJIOXOr0 KOHTaKTa reHepaTopa C
AKKyMYJISITOPOM.

Eciau orcyTcTBYeT 3apsHBIA TOK ¢ reHepartopa (HEHCIIPaBEH pere-peryisTop, KOHTAKTHBIC KOJbIIA,
IIETKH WK OOMOTKH POTOpa), TO MYJIbCAIlMU OTCYTCTBYIOT, a HANPSHKCHHE MPH 3aBEICHHOM JIBUTATENIC HE
A0CTUTACT MUHUMAJIBHO JOIIYCTUMOTIO.

Ilpu BBIXOJAEC M3 CTPOS OTpUIATENbHOro aumona (mpodoii) ocuuwuIorpaMma MyJibCaluil MpUMeET
CHEAYIOIUI BUA!

Wl Y 5 e i ol MM ikt Fldiia
Ill'-., J ﬁ“l'-. “II "'-_ _J _-\\._ 2 ‘I[
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Eciu HeucnpaBeH MONOKUTENBHBIH 10 (0OPBIB), TO OCIMIIIOrPaMMa MPHUMET CASAYIONINH BU/I:

[pu npo6oe MONOKUTETBHOTO HO0a OCIMIIIOrpaMMa paboThl TeHepaTopa MPUMET CIeAYIOMINH B

'4 A /\J‘ \ AN A
_/ | l/_f ' V[ l/ﬂﬂ

[Tpu 0OpbIBe 0OMOTKH cTaTOpa OCIIIUIOrpaMMa paboThl reHepaTopa MPUMET TaKOH BHI:

4.2 InarHoCTUKa CUCTEMbI npegnycKkoBoOro pasorpeBea ou3esibHbIX asurartenen

CucremMa NpennyckoBOro pa3orpeBa B 3aBUCHMOCTH OT JBUTaTelss MOKET OBITh pealn3oBaHa IIo-
pazHOMY:
B (opramepHBIX U BUXpEKaMEPHBIX ABUTATENISIX HCIOIB3YIOTCS KaK IMPABUJIO CBEUH HAKAIWBAHHS
B ABUTATCIIAIX C HEMMOCPCACTBECHHBIM BIIPBICKOM TOILIMBAa MOI'YT MCIIOJIB30BAaThHCA KaK MHAWBUAYAJIbHBIC
CB€YM HaKaJluBaHUsd B KaXIOM HWIHWHAPE, TaK W CHCTEMbI IIOJOrp€Ba BIIYCKHOI'O BO3AyXa
(amekTpudeckue wim ¢ hakenbHOH CBEYO).

Yrobel MOAAEepIKaTh YCTOWYMBYIO pabOTy AM3eIs Cpas3y IOCNIe ero IycKa, B HEKOTOPBIX CHCTEMax
MPEABAPUTENHHOTO PAa30rpeBa CBEYM HaKaja OCTAlOTCS BKIIOUEHHBIMH €Ile Kakoe-To Bpems (10 3 MHHYT).
Tak obecrieunBaercs 0oJiee ycToiunBas paboTa MOTOpPa, YCKOPSICTCS €ro MIPOrPeB, CHIKAIOTCSA TOKCUYHOCTh
BBIXJIOINA U YPOBCHBb IITYMHOCTH.

CranaapTHble CTep:KHEeBbIe CBeYU HAKAJTUBAHUS
OHU UMEIOT TaKyl0 HarpeBaTEbHYIO CITUPalh, COMPOTHUBIICHHE KOTOPOU HE M3MEHSIETCS C TIOBBIIIEHUEM
Temmepatypsl. [103ToOMy OHH TOTPEOJIAIOT BCErla OJMHAKOBBIN TOK.

CBe4u HAKATUBAHUA AJ15 00/1er4eHHOr0 IMycKa

OHM UMEIOT HarpeBaTelbHYIO CIHpallb, CONPOTUBICHHE KOTOPOM H3MEHsSeTcs INpH HW3MEHEHHH
TemnepaTypsl. CHavajla CONPOTHBIEHHE HHU3KOE, TaK UYTO 4Yepe3 HarpeBaTelbHYIO CIHpaidb MPOTEKaeT
Oonpiroil Tok. TemmepaTypa mogHuMaercst ObICTpee, YeM B CiIydae CTaHIAPTHBIX CBEUEH - B pe3ylbTaTe
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3TOTO COKpalllaeTcsi BpeMsi MPEABApUTEIBHOTO pazorpeBa. [Ipy MOBBIMICHUH TEMIIEPATyphl MOBBIIIACTCS
CONPOTHUBIICHUE, B PE3YJILTATE YEro YMEHBIIIAETCS TOK.

Crep:kHeBble cBeun HakaauBanus QGS

CrepxHeBble cBeun HakanuBaHus QGS HarpeparoTcst oueHb ObIcTpO. OHU TpeOYIOT CIEIHAIBHOTO
ycrpoiictBa ynpasienus QGS.

CaMoperyaupymomuecs cTep:KHeBble CBeYH HAKATUBAHUA

Tak Ha3bpIBacMble CTEp)KHEBBIC CBeuM HakanuBaHuss SRM HMEIOT HarpeBaTelbHYIO CHOHpalb H
pEryJIMpOBOUHYIO chupaib. HarpeBarenpHas chnupanb HarpeBaeTcsi O4eHb ObICTpPO. PerymmpoBouHas
CIypaJpb MOBBILIAET CONPOTUBIICHUE IIPU NOBBIIICHUN TEMIIEpATypsl. BeileACTBHE CBOKMCTB PEryaIupOBOYHON
CIIMpaJI TaKas CBEYa HAKAJIMBAHUS OYCHb OBICTPO HArpeBaercs, a NP JOCTH)KEHHH TEMIIepaTyphl Harpes
aBTOMATUYECKU MOHUKAETCSI.

Temneparypa (@) Tok (A)

1100

1000 ff,f"F___ 100

200 a0

500 50

700 70

&00 &0

500 50

400 40

300 20

200 20

100 | 10 _lﬂ H 1r

0 a | LI
i0 20 30 40 im 20 30 40

CaMopenynUpylLAanAcA cBeYa HAKANWMEBaHWA
B CTepMHEB3A cERYa HakanneaHwAa QGS

CEEJYA HaKanWeaHWA onA ofnemreHHorD Nycka
@ CTaHfapTHaA cEeYa HakanWweaHWwA

Yaime BCero CBeYM HaKaJIMBAaHHS IMPOBEPSIOTCS oMMeTpoM. OIHAKO MPOBEPKY BBIMOJHUTHL ObICTpEe,
€CII U3MEPHUTHh NMPOTEKAIOMMH B WX Lenu ToK. Ecimu ONOK ympaBlicHHsT CBEYaMH YIIPaBIIseT TOKOM Ha
KOKIYI0 CBEYy I0-OTACIBHOCTH, TO MOXKHO HCIOJb30BaTh TokoBbie kKiem KT-6A wmu KT-14 u
MIPOKOHTPOJIUPOBATh TOK KaXKA0H cBeud. Ecim Bce CBeUM COeNMHEHBI OOMICH INMHOM, TO TOK MOXET
JIOCTUTaTh OYECHb OOJIBIIMX BEIMYMH U U3MEPUTh €ro MOXKHO ToKOoBbIMU Kieiiamu KT-14. TIpu ucnpaBHBIX
CBEYAaX HaKAJIMBAHUS THUITUYHBIC 3HAYCHUS CUJIBI TOKA JUIS YETHIPEXIIMINHIAPOBOTO ABUTATENS HAXOIATCS B
npenenax 40-48A crycts 10 ¢ mocie Brmodenus. Ecnu, Hanpumep, 2 cBeun U3 4-X HEUCTIPaBHBI, BETUYMHA
cuIIbl ToKa Oyzer Bcero 20-24A.

[IpocMmoTpeTs pe3yabTaThl H3MEPEHUIT MOXKHO B peKMME CaMOITHCIIA.

4.3 AlnarHocTUKa COCTOSIHUSA LIMNTMHOPONOPLUHEBOW Irpynnbi

4.3.1 UamepeHue Komnpeccum

CaMbIM OBICTPBIM, NPaB/a HE BCET/Ia TOUHBIM M JIOCTOBEPHBIM METOJIOM OIEHKH KOMIIPECCHU SBIISACTCS
METO/I U3MEPEHHS TOKa ctaprepa mpu mpokpytke apurarens (ucmsitanne HIIT & Komnpeccus (o Toky)).
s atoro u3MmepeHus ucnoib3yroTcss TokoBblie ke KT-14 wiu ux moaudukaiuu. VX HeoOXoaumo
YCTAHOBHUTH Ha MPOBOJ MHTaHWsA craprepa (MM Ha TPOBOJM, MOAKIIOUEHHBIH K TIONOKHTEIBHOM HIIH
OTPHUIATEIBHOM KIIEeMM€e akKKyMmyisaTopa). VICIbITaHHE MOXKHO NPOBOIUTH M 0€3 HHUX — B 3TOM Cllydae
HCIIOJIB3YIOTCS MYJIbCAIIMU HAMPSHKEHUS aKKyMYJISITOpA [T OLICHKH ITOTPEOIsIEMOro CTapTEePOM TOKa.

Jlis mokasa HOMEPOB IMJIMHIAPOB HEOOXOAMMO IOAKIIOUNTh WHAyKTUBHBIC Kiemn KCH-4 k
BBICOKOBOJILTHOMY IPOBOAY MEPBOro IIMHApa. [Jis OJOKMPOBKH 3amycKa IBUTATeNss HEOOXOAMMO OO
OTKJIIOYHTh TOIUIMBOMOAAYY (HAa HEKOTOPHIX HHYKEKTOPHBIX CHCTEMax IOCTATOYHO IOJIHOCTHIO OTKPHITH
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APOCCEIbHYIO 3aCIOHKY, €CIM 3TOT PEKUM OTCYTCTBYET — OTKIIIOYMTH OeH3oHacoc wiu QopcyHku). Ha
KapOIOpaTOPHBIX JBUTATENSAX CHENATh 3TO B OOJBIIMHCTBE CIy4aeB HEBO3MOXKHO, ITOITOMY HEOOXOIUMO
00 BPYYHYIO OTKIIOYHTH CHUCTEMY 3)KHUTaHUs, OO IMOJKIIOYUTHCS K TMEPBHYHON IIeMU 3a)KUTaHUs
(kiIemMMe «-» KaTYIIKH 3a)XHuraHus) kak omucaHo B m.2.1 - IlepBuuHble menu 3a:kuraHus/PopcyHku
(Primary Leads/I njectors). Ilpu G1okHpOBKE 3aKUTaHKsE HOMEpa IUJIMHPOB MOKa3biBaThes He OyayT. Ho
ecJIM Ha JIBUTATENIC MPHCYTCTBYET JATYMK MOJOKEHHUs pacrpenBaia (qatduk ¢asbl), TO ero CUrHAI MOXKHO
WCIIONIB30BaTh IS CHHXPOHU3ALMH, TOAKIIOUYUB €ro BBIXOJ IMPH MOMOIIM MOIXOSIIEr0 OTBETBUTENS KO
Bxony Bx1(IN1). Ha HekoTOpbIX MOAENAX KapOHOpaTOpPOB €CTh KJIAlmaH OTCEYKH TOIUIMBA, B ATOM Cilydae
JOCTATOYHO OTCOETUHUTH 3TOT KJIamaH.
HcnpiTanue Hai0 MPOBOIUTH MPU MOTHOCTHIO OTKPBITOM JPOCCEIeE.

] Hl:nurmu.'-llwnpq:tu- - O TOWY - .i.n'iu EEI

Buiwcd  Cnpaska

WenkiTaHWe okoHYSHO

0 ! i

HEAgARE-iE SETEESS B T T TSI TRVt W PR

Nmax= 344 ob6/mu+ |8 96% 96% 96% 100%

DfopoTs L

= < Hasap, | QTMeHa

[To pesyapraTaM u3MepeHHs CTpOUTCA TIpaduk aOCOMIOTHOrO IpPHpANIEHUs TOKa CcTaprepa IO
HWIMHAPAM W BBIYUCISETCS OTHOCUTenbHast kommpeccus. 3a 100% Oepercss mMIMHIP ¢ HaUOONBIIUM
MPHUPAICHUEM TOKA.

To4HO U3MEPHUTH 3HAUCHUS KOMIIPECCHH MOKHO ITPU MOMOIIH AaTunkoB aasieHus JJ1-4/6/8/10/10M u
ux MoauduKaImii, BKPyYMBAIOIINXCSA B HMWIMHIP BMECTO CBEYM 3a)kuraHus (y OCH3MHOBBIX IBHTraTelcii),
aub0 cBeud HakanuBaHus wian  QopcyHku (y aum3enbHbIX aBuratenei) (ucneitanme T O
Komnpeccorpad). [lns mpoBeaeHUs] 3TOr0 HCHBITAHUS HEOOXOIMMO OTKJIFOUYHTh CHCTEMbl 3a)KHTaHUS M
TOIUTMBOIO/IAYM, M, BKPYYHBas IO O4Yepeq MAaTYMK [ABJICHUS B IMJIMHAPHI, MPOBECTH H3MepeHus. [1o
OKOHYAaHUHM KaXIOTO HCIBITAHHMS BBIYUCISCTCS MaKCHMalbHOE [aBJICHHE B LWIMHIOpPE, a Ha Tpaduke
oroOpaxkaercst (opma u3MeHeHMs JHaBieHUsA. [leped Hauanom uzmepenuil He 3a0yOobme NpPOU3BeCmuU
yemanosky Hyas 0amuuka oaenenusi (knonka «yem.0 amm).
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B Henuranue: HKowmnpeccorp
Gomiddl  CRDMS

MenbiTaiie oKOHYEHO

max 13,5 atm

Dawimnes, arm

01 b B2 0405 B DT DA QR LR 1N 12 I3 1A A5 18 1T LB 30 R 32 3R 3 DR IE T 3B LR L0 30 X3 B34 3% 38 BT NG 3R 4R

i =
. 0 ane CTapt n = Hasan CTmena

Jns um3MepeHHs MaKCHMaJIbHOM KOMIIPECCHU HCIBITAHWE TPOBOAUTCA C TIOJHOCTBIO OTKPBITHIM
npocceneM. [lyig TONHOM OIEHKHM PEKOMEHAYETCSl MOBTOPHO TPOBOAMTH HCIBITAHWE M C TOJTHOCTHIO
3aKpBITBIM JIpocceneM. lIpyu MOMHOCTBIO OTKPBITOM 3aciOHKE B LMJIMHJIPHI IMOCTYNaeT MaKCHUMaJbHO
BO3MOKHOE KOIIMYECTBO BO3/yxa. Ha pe3ynabpTraT m3MepeHHi B 3TOM cllydae B OCHOBHOM BIIHSIOT OOJbIIUE
YT€YKH BO3AyXa, HapHUMep, IpU CHIIbHOM M3HOCE KOMIIPECCHOHHBIX KOJell, KPYIHBIX 3aAUpax Ha CTEHKaXx
HWIMHAPOB | TIOPIIHEH, TpelnHax B OJIOKE MUJIMHIPOB M MOPIIHSX, IPOrapax U «3aBUCAHUU» KIIATIAHOB U
T.7. [Ipy TONTHOCTBIO 3aKpPBITON 3aCIIOHKE B I[MJIMHJPHI MOCTyNMaeT MHUHUMAaJIbHOE KOJIMYECTBO BO3AyXa.
Bocnonp3oBaBmmchk 3TOM METOJOM, MOXKHO BBIYMCINTH HE3HAUMTENbHBIE YTEUKH BO3AyXa, HAIMpPUMED,
oOpasyromuecs pu e opMaliy CTEP>KHS KIIallaHa WM U3HOCE ero Ceia, Mporape MPOKIaJAKH TOJOBKU H
T. II.

Kommpeccuio B OSH3MHOBBIX MOTOpax, Kak MPaBUJIO, M3MEPSIOT «Ha TOPSYYIO», NpuU pabodeid HiH
omm3Koii kK paboueii Temmeparype Mmoropa (80 — 90°C). IIpu 3TOM 3a30pbl MEXKIY MOABMKHBIMHU JETaIAMK
HIIT" u Bsi3KOCTh Maciia MUHUMAIBHBI. ClIeAyeT MOMHHUTh, YTO KOMIIPECCHS B Pa30TpeTOM JBHUTATEIE BCETaa
Oyzer OoJblilie, YeM TP IPOBEPKE «HA XOJIOJHYIO».

[Ipu 3arpynHeHHOM TMyCKE MOTOpa KOMIIPECCHIO PEKOMEHIYEeTCs M3MEepSTh <«Ha XOJOAHYIO»
(TemMmepaTrypa aBHTaTellsi COM3MEpHMa C TEMIIEPATypOl OKPY)KAaIOIIero Bo3ayxa). B aTux ciywasx u3-3a
cunbHOro usHoca aeraneit LI niu npu 3aneranuu MOPIIHEBBIX KOJIEI] IaBJICHUE B HECKOIBKUX IIMJIMHIPAX
OCH3MHOBOTO MOTOpa OOBIYHO CHIKaeTcs B aBa pasa (mo 4,5...55 arm). Ilocme mycka u mporpesa
KOMIIpEcCHsl, KaK MpaBHJIO, YBEIUYMBaeTCd Ha HECKOJIbKO €AWHUI. BoT mouemy «mmoimarh» Takyro
HEHCIPAaBHOCTh MOYKHO TOJIBKO MPU KOMILIEKCHOM TIPOBEpPKE.

Pabouyro BelMM4MHY KOMIIPECCHU JIBUTATENsl MCIPABHOrO (HOBOr0) aBTOMOOWIIS YKa3bIBAIOT 3aBOJIbI-
MPOU3BOJMTENIN B MHCTPYKIMSX MO OOCTYXKHMBaHUIO U peMOoHTY. Kak mpaBmiio, y OEH3MHOBBIX MOTOPOB C
ucnpasHoi LIII" komnpeccusi, U3MepeHHAasi «Ha TOPSIIYI0», TOJDKHA cocTaBisiTh He MeHee 9,5...10 atmM, a
pa3dpoc ee 3HaYeHW MO IHIMHApaM He aommkeH mpesbimath 0,5...1,0 atM. ¥V atMochepHbIX ITU3EIbHBIX
MoTopoB ¢ ucripaBHoi L{I1I" komnpeccust, u3MepeHHast «Ha TOPSIyIO», JOJKHA COCTAaBIAThH He MeHee 25...30
aTM, a pa30poc ee 3HAYEHHUI MO LWIMHJpPAM HeE JIOJDKEH MPEBhImaTh 2...5 atM. Y JIH3eNbHBIX JBUTATENCH C
HAJTyBOM KoMmpeccusi Hibke — mopsinka 22...25 atMm. [lpu u3MepeHuH clieyeT Y4WUThIBATh TUHAMHUKY
HapacTaHusi KoMIpecchu. ECITM Ha TIepBOM TaKTe CxKaTUsl perucTpupyemoe napienue Huszkoe (3...4 atm), a
Py TIOCICSAYIOIMX OHO BO3pacTraer (Hampumep, 10 6 aTM), 3TO CBHICTEIbCTBYET 00 M3HOCE KOJIEI,
MOPIIHEBBIX KAHABOK WJIN/M CTEHOK HUJIMHIIPA.
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Ha pesynvmamul 3amepos anusiem mMHozo paxmopos.

Hzmepenue xomnpeccuu HeobdX00UMO HPOBOOUMb HPU NOTHOCMBIO 3APANCEHHOM AKKYMYISImope u
UCHPABHOM cmapmepe, MaK KaK CKOPOCHb 6PAeHUst O8ucamens npu npoKpymKe ouenb CUNbHO GIUSem HA
pesynomamul usmepenuti. Hamepenus 00nxicnuvl npogooumsca npu ckopocmu eépauienus ne menee 200
06/mun.

Bmopuvim ycnoguem sgnsemes omcymcemeue conpomueaeHust 80 8nycKHoOM mpyoonpogode, mo ecmb He
00J1)CHO ObIMb 3AKPLIMBIX 3ACTIOHOK U 3A0UMBIX 6030YUHBIX (PUILMPOE, KOMOPbIe MOZYM CYUECMBEHHO
CHU3UMb NOKA3AHUSL KOMIPECCUU.

Tpemvum ycroguem 00a2HCHO ObIMb NPOBEOCHUE USMEPEHULL 8 YCI0BUSX, NPUDTIUNCEHHBIX K PEAIbHbIM.
Bce cgeuu u ¢hopcynxu He GuIKpYUUBAIOMC - UL NO OOHOU. DMO 00BACHAEMCs meM, 4mo eciu
BHIKDYMUMb C8EYU U3 8CEX YUTUHOPOG - 3HAYUMENTLHO 803PACHEN CKOPOCMb 8pAUeHUsl KONEeHYAmozo 8dd,
4mo 6 umoze npugedem K 3a8blleHHbIM noxazamensim. Henv3s ucnonvzogams nycko3apsaonvie yCmpoucmed.
Kpome moco, 0ns gvinoca okonuamenvHo2o OuazHo3a HeoOXooumo npoeepsmsv KOMAPECCUro Ha XO100HOM
dgucamene, maxk Kax HA 20psyem 603MOdCcHbL owuOku. OwubKky 803HUKAIOM 6CNIeOCMEUe MO20, Yo Ha
CUTbHO UBHOWEHHOM O8ueamene cpazy Nnocie e20 OCHMAHOBKU 603MOdcHO yniomuenue LI maciom,
nonaoaowum yepes mMpyoKy Omcoca KAPMEPHbIX 2308 60 6NYCKHOU MpyOonposod, a makdce npu
HEeUCNPAGHOCMU  YIJIOMHEHUNl MYPOUHbl U CONPAdNCEHUs. KIANAHa — HANpAGIAwue - MACI0CbeMHblE
KOINAuKu. JJanuyto nepenposepky MOJICHO He NPO8OOUNs Npu YCI08UU, eCliu PACX00 MACla 8 dsucamene He
npesviuwaem 100-200 epamm na 1000 kuromempos.

Yemeepmoe ycrogue - 4umobbl CHU3UMb GEPOSIMHOCIb OWUOKU NpU OUACHOCIMUPOBAHUU COCMOSHUS
LI u xnananog no pezyrbmamam 3amepa KOMAPECCUU HYICHO REPEnposepums 3azopbl @ KIAnauax u
cocmosiHue KyiauKkos pacnpeodsand.

Cobniodenue gcex dMux YcioGuil 8 3HAYUMENbHOU CMENeHU CHUNCAem BePOSMHOCTNG HeNnpasUIbHbIX
66160006 0 cocmosinuu LTI u k1ananog no pe3yavmamam 3amepa KOMNpeccuu.
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4.2.2 MNpoeepka pa6oTtbl N'PM

IIpocToii 3amep KOMITpeCCUU HE MO3BOJISIET B OJIHON Mepe olleHuTh coctosinue LIIT, T.x. Ha pe3ynbTat
W3MEpEHH OKa3bIBaeT BIMSHHUE M MPAaBUIBHOCTh ycTaHOBKH (a3 ['PM. Vcnonbp3oBaHue gaT4urKa JaBiIcHUS
JJ1-4/6/8/10 no3BossieT OlEHUTh MPaBHIBHOCTh YCTAaHOBKH (pa3 6e3 pa300pKu JBHUTraTells U OLCHUTh PaboTy
ra3opacnpe/ieiuTeIbHOT0 MEXaHW3Ma B JWHAMHUKE Ha pa0oTaromieM apuratene. s 3TOro Ciry:ut
ucnbitanne T O JIuHaMu4yecKass KOMIIPECCHs .

Ha cnenyromem pucyHke mpeacTaBiieHa AMarpaMMa MU3MEHEHUsS NaBJieHHA B LUJIMHIpE 4-X TaKTHOTO
JIBC, 6€3 BO3HUKHOBEHHS TOPEHHUS.

@ WMcneimanre: Komnpeccws - no gasneduio - MT10 l = | (S| S

Daiin  Cnpaeka

917 06/MuH R
719,9°-706,3°=13,6"

13:7° A
\

. OTKPbIT BbII'Iy’CKHOﬁ KnanaH

. OTKPbIT BHYCI{HOLT'I KnanaH

H‘m Crapt ‘ OTtmMeHa ‘

Jxpan 141 683 mc=[9,405 c-9.547 ¢|  Beigenero 2 456 mc=|9408 ¢-9.411 ¢

I'paduk 3e1eHOro HBETa MPEACTABISICT COOON CUTHA, OJIY4YCHHBIN ¢ qaTUYMKa JaBIICHUS.

BeprukanbHble KpaCHBIC JIMHUHM TTOKa3bIBAIOT MOMEHT 3akuranus (¢ gatunkos JIBH-2/4 nim KCU-
4) unu Brpbicka (P YCTAaHOBKE Ha TOIUIMBHYIO TPYOKy Tmbe3omaTyuka). Eciau mbe3omaTduk
YCTaHOBJIEH Ha TPyOKYy TOTO K€ NUJIMHJpPA, B KOTOPOM TPOU3BOAUTCS M3MEpEHHUE JaBIICHUS, K HEi
HEOOXOJJMMO TIOAKITIOYHTh UCIPaBHYIO (OpCyHKY. MOKHO YCTAaHOBUTH MbE30/IaTYHMK HA TOTLTBHEIC
TpyOKH ApPYrMX HWIMHIPOB (yKa3aB HOMEp LWJIMHIpPA B SKpaHe HACTpoiiku Tecta). Ho B 3TOoM
cllydae yrojl BIphICKa MOXKET HEMHOTO OTIIMYATHCS OT PeajbHOr0 U3-3a OOJNBIION HEPABHOMEPHOCTH
BpallleHUs1 KOJICHBaJa MPH OJJHOM HepabOTAaoIEeM IIMITMH/IPE.

duoneroBas U CHHsS 30HBI — 30HBI OTKPBITHS BBIMYCKHBIX M BITYCKHBIX KJIANIAHOB (B3SATHIX M3
OIMCAHHSI JIBUTATEIIA).

Knomnka " yer. 0" ycramapmuBaer 0 "Y -mKkajbl” pu atMoChepHOM IaBiIeHUH (Oamuuk oasienus
00J121CeH Gblmb NOOKIIIOYEH K aoanmepy).

% win KiaBuina " F7" - 3amuck BUAMMOi 9acTy B 6a3y JaHHbBIX/
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v knapunm " Ctrl" +" F7" - 3anuck Bcero npunsToro B 6a3y JaHHbIX, HO He Oosee 1
MHHYTBHI.

Kuonka " Crapt" nmm " Cton" mepekiioyaer mporpaMmy B COOTBETCTBYIOIIMH PEKUM.

OneMeHT ympaBieHusS Y-IIKajga" YCIOBHO pa3lieleH 10 BEPTHKANIM Ha Tpu oOjactu. [lpum
HABEICHUH MBIIIN Ha KaXKIYI0 M3 ITHX 00JacTell COOTBETCTBYIOIIMM 00pa3oM H3MEHSETCS BUJ
Kypcopa. BepxHsisi M HWXHsSS W3 BBIINICYIIOMSHYTBIX O0NAcTeil City)KaT JUIsi M3MEHEHHs pa3Maxa
rpaduKa cUTHajIa CBEpXy M CHH3Y, COOTBETCTBEHHO. CpenmHsisi — JJisi CMEIIeHUs] BCero rpaduka 1o
BEPTHKAIIH.

[lonmp30BaThCs ympaBieHHeM 3jeMeHTa 'Y-mkana' gydme B pexume "Crtom”, T.K. BO Bpems
UCIMBITAaHUsT BO3MOXKEH TMPOMYCK IMAKETOB MaHHBIX OT ajantepa (Mpomyckd OyayT BHIHBI Ha
"Ianesu HaBuramuu' ).

OneMeHT ympaBieHus ' HaBuUraumoHHasi maHeJib" JOCTYIIEH TOJBKO B pexume " Ctom" H Takxke
WMEET TPH YYBCTBHTENBHBIC Ui MbIIK 00mactd . C MOMOIIBIO JIEBOM KHOMKH MBIIIA MOXKHO
nepeMenarh Kak T'PaHUIbl OOJIACTH MPOCMOTpPA, BBI3BIBAas TEM CaMbIM HM3MEHEHHE Maclitada 1o
TFOPU30HTAIH, TaK U caMy 00J1acTh IMMPOCMOTpA 110 BCeH auHe daiina.

HaskaTue JieBOH KHOIKM MBIIIN CJI€BA WM CIIPaBa OT 00JACTH MPOCMOTpa mepeMelnaer eé K TO4YKe
Kypcopa, He U3MeHSS €€ IIHTENbHOCTE. TakKe MpH HakaToi kiasuie <Shift> mepemsuraer Tompko
COOTBETCTBYIOIILYIO IPAHHITY BUIMMOCTH.

Onement ympasineHus ' IlaHenb orToOpaxkeHusi” noctyneH Toiapko B pexume " Crom" mis
W3MEHEHUS JIUTEIHHOCTH U TOJIOKEHHS Kypcopa.

JIJ1st IPOKPYTKH 10 OCH X MOKHO HCIIONB30BAaTh KOJECHKO MBIIIH. Y AepkuBas knasuiny " Ctrl" m,
Bpaliasi KOJICCHKO MBIIIIH, MOXHO U3MEHSITh MaciuTa 1o ocu X.

Fopﬂ‘me KJIaBHUIIIN

<Shift>+<cTpeinka BBepX-BHM3> - H3MCHCHHE pa3Maxa rpa(uka CHTHAJA AKTUBHOW MaHEIH
0TOOpasKeHUsI.

<cTpeJiKa_BBePX-BHH3> - CMellIcHH e TpadKa CUTHAIa aKTHBHOW MaHETH 0TOOpaXKEeHUS 10 ocH Y.

<CtrI>+<crtpeska BBepX-BHU3> - U3MCHCHUE pa3Maxa rpauka CUrHalIa aKTHBHOW TTaHeH
OTOOpasKeHUsI.

I'opsayue k1aBUIIM TOJBKO B pe:xkume " Cton”
<+>, <-> - H3MEHEeHHUs MacITada MpocMOTpa Mo OcH X

<cTpeJiKa BJI€BO> - TIEPEMEIICHHE KypCcopa BICBO
<cTpeJiKa BIIPaB0O> - [iepeMEIlleHNE Kypcopa BIIPaBo

<CtrI><+> - yBenuuuth (yMEHBIINTbH) BBIICICHHYIO 00JIaCTh 10 pa3Mepa OKHa
<CtrI><-> - oTMEHHTh H3MEHEHHE BBIACICHHOW 00JaCTH 10 pa3Mepa OKHa

<CtrI><crpeaka BjeB0> - iepeMeIlleHUE BU3HPA BICBO HA OJIMH 3aMep
<CtrI><crpenka BnpaBo> - riepeMelieHie BU3Upa BIIPABO HA OJIMH 3aMep

<Shift><crpeaka BnpaBo> - HauaTh BbIICICHUE 00JACTH rpadrKa ¢ TEKYyIeH TO3UIIUU BU3UPA
BITpaBo (1o mUKcenam)

<Shift><crpeaka Bj1eB0> - HauaTh BbIJCICHNUE 00IACTH TpaduKa ¢ TEKYIIEH MO3UIINH BU3HPA
BJIEeBO (10 MHKCEIam)

<CtrI><Shift><cTpenka BupaBo> - HayaTh BblIeICHIE 00JaCcTH rpaduKa ¢ TEKyIeH TO3HIINUH
BU3HMpa BIpaBo (1o 3aMepam)
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<CtrI><Shift><crpenka BieBo> - HauaTh BbIIeeHNE 001aCTH TpadUKa C TEKYISH TTO3UIIUN
BH3Mpa BJeBO (110 3aMepam)

<Home> - nepeBOIUT Kypcop K Hadaly BUAUMOMA 001acTH
<End> - nepeBoauT Kypcop K KOHILY BHIMMON 001acTH

<Shift><Home> - BbiienuTh 001aCTh OT TEKYIIETr0 MOJOKEHHS BU3KMPa JI0 Hadasa o0JIacTu

BUIUMOCTHU
<Shift><End> - BeigenuTs 006JaCTh OT TEKYIIErO MOMOKEHUS BU3UPA JI0 KOHIIa 00JIaCTH

<PgUp> - nepeBoauT 00JIaCTh BUAMMOCTH Ha HPEABLAYIIMHA KaJIp, ¢ CAHXPOHHU3AIMEH 10 BepIIHHAM
(ecnu oH ecTb)
<PgDn> - nepeBoauT 00JaCTh BUAMMOCTH Ha CIEIYIONIMHA KaJp C CHHXPOHH3AIIMEH 10 BepIInHAM

(ecnu oH ecTb)

<CtrI><PgUp> - noctpaHHM4YHOE BBIJCICHHE BIEPE/I
<CtrI><PgDn> - noctpaHu4YHOE BbIIC/ICHNE HA3a]l

Ha rpaduke pucyercs nuarpamma, XapakTepHU3yromas OIUH MOJHbIM IIUKI pa0oThl aBuraTeis, T.e. 720
rpaj. WM J1Ba 000poTa KOJIeHBaIA.

Korza nopiienb mpocturaer BepxHeid MepTBoii Touku (BMT), TO OMHOBPEMEHHO C 3THUM OCTHUTACTCS
MaKCHUMYM JIaBJIeHUs B IIHIIMHJpPE. Tovuka MakcuMyMa JaBlieHUs Ha rpad)uke 0JJHO3HAYHO HJICHTH(OUIUPYET
BMT. Pasuuma mexay HauyanoM BociuiameHenusi (kpacHas nuHus) 1 BMT ecTh yroa omepexeHus
32)KUTAHHS.

Bropyio BepxHIOIO MepTBYIO TOUKy B (aze Bbimycka (360 rpam), HaswIBalOT CEPEIMHON 30HBI
MEPEKPhITUSL KIIAllaHOB. 30HA TEPEeKPBITHS KIIalaHOB - 3TO Korja B (ase BBIMycka BITYCKHOH KiaraH
OTKpBIBAaeTCs TIepe]] TeM, KaK 3aKpOETCs BBITYCKHOMH, T. €. B TOT MOMEHT o0a KJiaraHa OTKPBITHl. MOMEHT
OTKPBITHS BIIYCKHOTO W 3aKPBITHS BBITYCKHOTO Kiamana OTcTouT oT BMT, B OCHOBHOM, Ha OJMHAKOBOM
paccrosianu (manpumep, +20° - mas gBurarens 3M3 - 4062). DTo 3HAYMT, YTO BIIYCKHOM KjlamaH
otkpeiBaercs Ha 20° panbiie BMT, a BeimyckHo# KinanaH 3akpbiBaercs Ha 20° nmozxe BMT.

Ha rpaduke cepenuny 30HBI MOXKHO ONPEIEIUTH MO HAYaTy cliaja JaBlieHus, mocie (hasbl Bimycka. [1o
rpadMKy MBI JOCTOBEPHO MOXKEM KOHTPOJIHPOBATH TOJIBKO HAYAIO OTKPBITHS M 3aKPBITHS BBITYCKHOTO
KiamaHa. Hadvano OTKpBITHST M 3aKphITHSl BITYCKHOTO KJallaHa TOYHO OIpPENeNUuTh 3aTPyAHUTEIBHO,
BO3MOYKHO JIMIIb TIPHOITH3UTENHHO OIICHUTH.

HeoOxoqumo oOpaTuTh BHUMaHHWE Ha TO, YTO IOKAa3aHWE JIaBICHHUS B MOMEHT CXKATHS CMECH
OTJINYaeTcsl OT 3HAYCHWH W3MEpEHHBIX KoMIpeccorpagoM IpH TPOKPYTKE cTapTepoM. K3mepenwme
KoMIipeccorpadoM MpoOBOIUTCS MPH MOITHOCTHIO OTKPBITOH JPOCCETHHOM 3aCIIOHKE. A MOKa3aHHBIN rpaduk
COOTBETCTBYET 00OpPOTaM XOJOCTOI'0 XOHa, KOTJa JpoccelbHas 3aclOHKA TOYTH 3aKphiTa M BO3IyXa B
HWIMHAP  TOCTyNmaer MeHblle. MaKkcHMalbHOE JIaBJeHHE JIOCTHraeT 3HAauYeHWH  M3MEPEHHBIX
KoMIipeccorpadoM TOIBKO Ha OONBIIMX 000pOoTax, KOr/Aa APoccebHast 3aCIOHKA MOTHOCTHIO OTKPHIBACTCS.

I'paduik n3MeHeHNs aBICHUS B JIMH/IPE 32 TIONHBIN IIUKJI TIPUBECH HA CISAYIONIEM PUCYHKE.

-
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-
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A - 30Ha TOTOBHOCTHU
ITopmens B BMT.
ConepkuMOe IMIIMHIPA CXKATO.
O0a kanaHa 3aKpbITHI.
Bce roroBo K NOIKUATY CMECH.
B - 3ona mommuocTu
O0a Kianana ocTaroTCsl 3aKPBITHIMH.
[opiiieHb OBICTPO BO30OHOBHUII IBUYKCHHE.
CKOpoCTh MOPIIHS AOCTUTAET MPENSTbHOrO 3HAUCHHS B CEPEIMHE MyTH.
CKopocTh MOpIIHS OBICTPO YMEHBIIIACTCS B KOHIIE XO/1a.

C - 3ona Bakyyma 1
O0a Kianana ocTaroTcsl 3aKPBITHIMH.
COpoc naBneHust B MUIHHIPE, OBICTPOE IBMYKEHIE TIOPIITHS BHU3 CO3/IAJI0 BAKYYM.
BBIITyCKHOM Ki1anaH TOTOB OTKPBITHCS.
D - 3ona Havana BeIXJIONA
BeintyckHoil knanan otkpeuics 1o HMT.
ITopiiens 3aBucaer B HMT.

E - 3ona BeIxj10Ma
[MopieHb OBICTPO BO30OHOBHII JABUKECHUE.
[Nopiens ynanser coaep)anue MUIHHAPA Yepe3 OTKPHITHIA BBITYCKHOM KIIalaH.
CKOpOCTh MOPIIHS AOCTUTAET MPENSTbHOTO 3HAUCHHS B CEPEIMHE MyTH.
CKopocTh MOpIIHS OBICTPO YMEHBIIIACTCSI B KOHIIE XO/1a.
OTKpbUICA BIIYCKHOM KJIamaH.

F - 3ona ycraHoBkU B HYJIb
ITopmens 3aBucaer B BMT.
Krnanan BeIxiona 3akpeiics.
BryckHoli Ki1anaH NpoIoJIKaeT OTKPhIBAThCS.

G - 3oHa BIycka
BnyckHol Ki1anaH OTKpBUICS.
[opiieHb OBICTPO BO30OHOBUII IBUKCHHUE BHU3.
JIBrKeHue BHU3 MOPILIHS BOBJIEKAET BO3yX B LIMJIMHAP YEPE3 OTKPBITHIN BIIYCKHOM KJlalaH.
JIBUKeHHe BHM3 TMOPIIHSA CO3/JAJ0 BaKyyM B IIHHApPEe (MpH MPOKPYTKE CTapTepoOM
00HapYKMMO, TOJNBKO TIPH 3aKPHITON APOCCETBHOM 3aCI0HKE).
CKOpOCTh MOPIIHS TOCTUTAET MPENeTbHOr0 3HAUEHHS B CepeluHe My TH.
CKopocTh MOpIIHS OBICTPO YMEHBIIIACTCS B KOHIIE XO/1a.

H - 3ona Bakyyma 2
ITopiiens 3aBucaer B HMT.
BnyckHol Ki1anaH 3aKpbLICs.

| - Cxatue.
O0a kanaHa 3aKpBITHI.
[MopieHb GBICTPO BO30OHOBHII ABUKECHUE.
ConepkuMOe IMIIHHIPA CKUMAETCS TIOPIITHEM.
CKOpOCTh MOPIIHS AOCTUTAET MPENSTbHOTO 3HAUCHHS B CEPEMHE MyTH.
CKopocTh MOpIIHS OBICTPO YMEHBIIIACTCSI B KOHIIE XO/1a.

AHanmu3upysi BBINICIPUBEACHHYIO HArpaMMy, MOXKHO YCTAHOBUTBH DSl HEHCIIPABHOCTEH, KOTOpPHIE
TSDKENO BBISIBUTH O€3 pa3dopa JBUTATEIIS.
1. Jlunamuueckoe 3HAa4YEHHE KOMIIPECCHMM Ha 00OpOTax XOJOCTOrO XOja MPUOIM3UTENBHO B JBa pasa
MEHbIIE 3HAa4YeHUs, M3MEPEHHOIO0 MEXaHWYECKUM KOMITpeccoMeTpoM. Ha wucmpaBHOM [BUTaTelne
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JaBJIeHHE B IIMJINHIPE C POCTOM 000pPOTOB AODKHO pacTh. Ecim ¢ pocToM 000pOTOB JaBieHUE MaIaeT,
TO TO TOBOPUT 00 M3HOIICHHOCTH LIWJIHHAPOIOPIIHEBOM TPYIIITHI.

2. Ecmu B dase Bbimycka HaOMIOMAeTCsl POCT CPEAHETO JaBICHUS B BBIMYCKHOM Kolutektope Bbimie 0,6
aTM., TO 3TO O3HAYaeT, YTO B BBITYCKHOW CHCTEME MMEETCS] CONMPOTHBIICHHE OOJIBIIE TOJIOKEHHOTO.
3TOT (hakT MOXKET 03HAYATh YACTHYHOE WIIM TIOJIHOE paspylleHue KaTanuzaTopa. [Ipu 3ToM BO3MOXKHO
CMeleHue Beero rpaduka AaBineHus: BBepx. OObIYHO, JaBJICHHE B BBITYCKHOM KOJUIEKTOPE COCTABIISET
nopsiaka 0,2 aTm.

3. Cepenuna 30HBI MEPEKPHITUS KIamaHoB Ha Tpaduke momkHa HaxomuTbes B BMT ¢dasbr Beimycka, T.e.
yepe3 360° mociae meproit BMT. HckiaioueHue COCTaBSIOT JBHraTed C HM3MEHSIeMOH (a3oii
razopacnpenencaus. CepenHa 30HbI Ha IpadUKe Ompenensercs Mo Hayaly pe3Koro craja JaBIleHUs.
[Ipu mpaBunbHO ycraHoBieHHOM pemHe I'PM ata Touka Oyaer HaxoauThes B paiione 360°+4°. Ecnu
OHa pacrojokeHa OJFKe WU Jajibllie, TO STOT (akT yKa3blBaeT Ha HEMPAaBHIBHO YCTaHOBIICHHBIH
pemens ['PM. Hampumep, omun 3yben pemas ['PM na 8-mm knmananneix apurarensix BA3 gaer
cmerenre B 12°. Tlpu npaBHiIbHO yCTAaHOBICHHOM peMHe u oboporax 6onee 2000 06/mMuH Ha rpaduke
HAOIOIaeTCsl PEeKUM TMPOMYBKH, KOTOPBIH XapakTepH3yercs pOCTOM JaBJICHHSI B 30HE TEPEKPBITUS
KiamnaHoB. Eciy peMeHb YCTaHOBIIGH CO CMEIICHUEM, TO POCTa JaBJieHUsl He OyJieT, HO 3aTO MOSBUTCS
HeOOoMbIIOoN Mooruii Topo B (haze BHIMYCKA.

4. CwMemnieHre XapaKTepHbIX TOYEK Ha HECKOJIBKO IPagyCcoOB MOXKET OBITh CBHJICTEIBCTBOM HEMPABUIIBHO
OTPETryJIMPOBaHHBIX KJIANIAHOB. EciM CMelleHHe YMEHBIIAeTCsl C POCTOM OOOpPOTOB, TO 3TO (akT
TOBOPHT O cllaboM HaTsDKeHHH pemHs [ PM.

5. Ecnu B 30He Hayaia OTKPBITHS BBITYCKHOTO KJIallaHa OTCYTCTBYET pa3peKeHHe, TO TO T'OBOPHT O
HEMPaBUIIbHOM paboTe BBIYCKHOTO KiamaHa (3aBHCaHWe, paHHEe OTKpbITHe). Eciu oTcyTcTBYeT
paspexxenue B 30He 3a Toukod BMT (hasel BeIMycka, TO 3TO O3HAYaeT HEMPaBHIBHYIO paboTy
BITYCKHOT'O KJIalaHa.

4.2.3 NMpoBepka HepaBHOMEPHOCTU BpalUeHUs aBuUraTens

3TO WCHBITAaHHE MpPEJHA3HAYCHO JUISI TOTrO, YTOOBI IMOCMOTPETh XapakTep HW3MEHEHUs: 000pOoTOB
JBUTATENS 32 OAMH UK paboTh (2 000poTa KosenBajia). Kax sl IMIHHAP IBUTATEIS BHOCHT CBOM BKJIa]T
B pabory nBurartens. Eciu mo kakoit-mubo nmpuurHe MWIMHAP He paboTtaeT WK d(PPEKTUBHOCTE €ro paboTh
MEHBIIE JPYTHX, TO 3TO OTPA3UTCS Ha YIIIOBOM CKOPOCTH BpaIlleHUs! KOJIEHBAIA B TIEPHOA pabOThI TAHHOTO
HUIMHIpa. B mporpaMme BO3MOXHO JBa BapHaHTa 3TOrO UCIBITAHUS — 10 AaTYMKAM BBICOKOI'O HAIIPSHKCHHUS
(OIIT © Hepapu. Bpaum. KB (no IBH)) u o matuuky konenBaia (LT & Hepapu. Bpan. KB (no KB)).

B mepBoM BapuaHTe HM3MEPSETCS BPEMsS MEXKIY ABYMS COCCOHMMM HMMITYJIbCAMU 3a)KUTaHus. Yem
MEHBIIIE BPEMsI JI0 COCEIHET'0 UMITYIIbCa, TeM OOJIbIIIe BKJIa I IIMIHHIPA.

Jnst mpoBeneHrsT MCTIBITaHUS. Ha JBHTATElle C paclpeeNiuTeeM HEoOXO0AUMO TOAKIIOUYHUTh JaTdhK
JABH-2A x nieHTpanbHOMY BBICOKOBOJIBTHOMY TipoBoy U kienn KCH-4 k mpoBoy epBOro MUIHHIIPA.

Ha cucremax ¢ ABYXBBIBOJHBIMU KaTymikamu 4epHbiii gaTunk JIBH-4A-M (monkitodeHHbI K BXOMY
«KV-») MOAKIIOUNTE K MPOBOJAAM OTPHIATENBHBIX BBIBOIOB KaTyIleK, a KpacHblii matunk JIBH-4A-II
(mopkiroueHHBI K BXxoay «KV+») — Kk mpoBoaaM MONOKHTEIbHBIX BbIBOAOB KaTyiek. Kiemu KCH-4
MOJAKJIFOYHUTH K MPOBOY MEPBOr0 HMIIKMH/PA (TONBKO Ha 6-TH 1 OoJiee IHIHHPOBBIX IBUIATENSX).

HcnpiTaHue ¢ UCHONB30BAaHMEM JaT4YMKa KOJIEHBajga AaéT OOJBIIYI0 TOYHOCTh H3MepeHuit. Jlis
MPOBEIEHNs HCIBITaHUsA Heobxomumo momaTh Ha Bxox AIIKB/ABMT(CPS/DPS) curmam ¢ garymka
MOJIOKEHUS KoJieHBaa. [loakirouenune cM. B 1. 2.1 - Bxoa cunxpouusaumnu «JIINKB/IBMT (CPS/DPS)»
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B BepxHe#l cTpoke BBIBOIATCS aOCOIIOTHBIC 3HAUCHMS W3MEHEHMS YacTOThl BpalllHUs KOJCHBANA IO
LHWIMHIPAM, B HIDKHEW — HoMepa muiuHApoB. CToj0MKOBas aAMarpaMMa ITOKa3bIBaeT CpeaHEe 3HAUYCHHUE
U3MEHEHUH.

Jna bonee Ha2nA0HO20 pe3VILIMAMA DEKOMEHOYemcs: GKIIOYUMb NOMpeOumeny SHepeuu, maxue Kax
OanvHull ceem ghap u 06o2pes 3a0He20 Cmekia.

Onvim noxazvigaem, 4mo pe3yibmamyvl U3MePeHUull CUTbHO 3a6UCIm Om KOHCmpyKyuu dgueamens. Ha
HEKOMOpuIX 08Ucamensx npogai 060pOmos CUIbHee OMpAXdCaemcs Ha credyioujem YUIuHope, max Kax
Hepabomanwul YyuiuHop 8pawaemcs ewe no uHepyuu, a ciedyiowull yulunop Havyunaem pabomamo ¢
ynaguwux 060pomos. I1o smomy ucnvimanuo MOJCHO 2080pUMsb TULUb O HATUYULU NPOOIEMbL, HO He 8ce2dd 6
KaKoM uUMeHHO yuaunope. MOJCHO UCKYCCMBEHHO 66eCl HEUCHPABHOCHb — HAnpumep OMKIIOYUMb
GopcynKy unu 3adcucanue 6 0OHOM YUTUHOPE U NPOBEPUMb COBNAOEHUE USMEPEHUL 8 NPOSPAMME.

4.2.4 UmnuHapoBbIn 6anaHc

bonee TouHO oneHUTh 3(PPEKTUBHOCTH PabOThl MUIMHAPOB MOXKHO TPH TOMOIIMA HCIBITAaHUS
«unmuuapoBelii Oamarc». B mporpaMme BO3MOXKHBI JBa BapuaHTa — ¢ OmokupoBkoii 3axkuranus (IIIL ©
Hun.6ananc (610K.3a:k)) U C OTKIIOUEHHEM (GOpCyHOK (Toibpko ¢ kommyratopom Kd-2) (IO O
Hua.6ananc (orkia.gopce)). B nepBom BapuaHTe NPU NPOBEACHUU HCIBITAHHUS 10 OYEPENU OTKIIOYAETCS
32)KUTaHWE B OJJHOM W3 IMJIMHIPOB W M3MEpSETCs MaJeHHE YacTOTHl BpAIllCHUs KOJEHBala UM M3MEHEHUE
paspeXeHus: BO BIIYCKHOM KoJuiekTope. llociie TpeX IHMKIOB BBIBOISTCS CpEJAHWE 3HAYCHUS IaJCHUS
YacTOTHl KAXKIOro NUWIMHApPA. UeM MeHbIe MONyYHBIIEeCs YMCIO, TeM MEHbIIe 3P(PEKTUBHOCTh PabOTHI
LITHH/IpA.

JIsst IPOBE/ICHUST MCTIBITAHUS HEOOXOAMMO MOIKIIOYUTHCS K EPBUYHON IIeMH KaTyIKH (MM KaTyIIeK
WM MOMYJIsI) 3aKHraHusi kKak omucano B m.2.1 - TlepBuunble menu 3axuranusi/@opcynku (Primary
Leads/I njectors). Uunyktupubie kiemn KCH-4 ykpenuTh Ha BBICOKOBOJIBTHOM IPOBOJAE MEPBOrO
muHApa (ToNmbKo st cucteM ¢ pacnpenenurtenem). Jatunk nasnenus JATK-2 noakiarouaercs yepes
TPOWHUK K LITYI[EpYy Ha BIIYCKHOM KOJUIEKTOpE (HampuMep K MarucTpajin BakyyMHOro koppekropa Y O3 wiu
peryssTopa AaBiaeHUs TOILIHEA).

Ilpumeuanue. npu ucnvimanuu ooszamenvro nooxuouums kabeno AMA-IT11-AKK k axxymyasmopy
asmomoouns!
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[lpu wcnpiTanun ¢ oTKIIOYeHHEM (opcyHOK mpu momomu kKommyraropa Kd-2 mo odepenu
OTKITIOUAIOTCsl (POPCYHKH W M3MEpPSIETCs MaJIcHUe YacTOThI BPAlleHUs] KOJIEHBANA M U3MEHEHUE Pa3peKeHHS
BO BIIYCKHOM KOJUIEKTOpE.

[Tose3no Takke MCIONb30BAaHUE MOKA3aHUI ra30aHaIM3aToOpa MpU MPOBEACHUM 3TUX UcHbITaHUU. [Io
n3MeneHusM ypoBas CH MoxHO cyauth 00 3 ()eKTHBHOCTH CHCTEMBI TOILTMBOIOAAYH.

s agmomobunel, OCHAWEHHbIX KAMATUMUYECKUM  Helumpaiu3zamopom, ucnvlmauue ¢
ONOKUPOBKOU  3adCUSAHUSL NPOU3BOOUMb He DPEeKOMEHOYemcs, M.K. Heceopesuiee MONIUBO MOAHCem
gblgeCcmu U3 cmposi kamaauzamop. Kpome moeo na MHO2UX A8MOMOOULAX C HEUMPAIU3AMoOpPoOM CUCeMd
pacnosnaem NPONYCKU 3AXNCUSAHUS U NEPexoOum Ha AaApPULHbILL aleOpumm pabomvl ¢ OMKIIOYeHUuem
CHEUCIPABHO20» YUTUHOPA. DMO OYyOem npueooums K HenpaguibHbIM USMEPEHUM.

NPUMEYAHHUE: na aBromobmnsax ¢ DJIEKTPOITPMBOJOM BEHTUJISITOPA cucrembl OXJa)aeHUs
mepex MPOBEAECHHEM HCIBITAHUS PEKOMEHAYETCS BKIIOYHTH CAJOHHBIA  OTOMHTENb (MEUKy) Ha
MaKCUMaJIbHYI0 MOIIHOCTh, T.K. BKJIIOYEHHE BEHTWJIITOPA BO BpPEMsl MPOBEACHUS HCIBITAHUS CHJIBHO
HCKa)KaeT Pe3yJIbTATHI.
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4.3 ﬂuaruocmxa CUCTeMbl 3aXXuraHumsa

CI/ICTeMa 3aXKUTI'aHUS B HACTOSIIICC BpeMS[ JCIINUTCS Ha TpI/I OCHOBHBIX BI/IZIa:
KOHTAKTHAsI CUCTEMA,
OECKOHTaKTHAs CHCTEMA,
MHUKPOIIPOI[ECCOPHAs CHCTEMA.
MukponpoueccopHas cucTeMa MOKET UMETh PA3JIMYHbIE BAPUAHTHI PEaIU3aLiN
C MEXaHUYECKMM PacIpeaeTuTEIEM,
C KaTyIHKaMI/I 3aKUT'aHUA C ZIByMS[ BbIXOJaMH,
C OTOCIBbHBIMHU KaTyIHKaMI/I Ha Ka)KZIOﬁ CBCUcC.
Kaxxnas cucrema mmeer cBoi HabOp IATYNKOB U UCIIOTHHUTENBHBIX YCTPOicTB. [lepBruHOE HaNIpshKeHNE
Ha KaTyIIKaxX 3a)KMTaHus BO BCEX CHCTEMax OyaeT pasHoe.

4.3.1 AnarHocTnka nepBUYHbLIX Lienein 3axXuraHma aBTomoounen
C KOHTaKTHOW CUCTE MOM 3aXKUraHus

B coctaB 3TOM cUCTEMBI BXOAUT IPEPHIBATEND, KOHAEHCATOP, KATYIIKA U PACIPEACIUTENb 3aXKUTaHUs.
Karymka ogHoOl KieMMOH MOAKIIOUEHA K aKKyMYJATOPY, a IPYrod K MpepbIBaTento. JTO 3HAYUT, YTO B
HCXOJTHOM COCTOSIHMU Ha KOHIIE PephIBaTENs, HE MOIKIIOYEHHOM K 3emite, Oyner +12 B.

1:12 BonkTt
v _|_,, L %

e T - i

Pacnpegenutens
3aXuraHus

1
)

S~
BB B

B MOMEHT TpOKpYTKH pacrpelnenuTens 3a)XKUraHus, KOorja OeryHOK HaXOIUTCS MEXKIY KOHTaKTaMH
TOKOCHEMHHKA PaCIpenefuTeNs, MPOUCXOIUT 3aMbIKaHHE IpephIBaTeNs Ha 3€MIII0, M uepe3 KaTyIIKy
HayMHaeT Te4yb TOK. MeT HaKomIeHne 3HepTUU B KaTyIIKeE.

B MomeHT mpoxoma OeryHka pacmpeieiuTelss HajJ TOKOCHEMHHKOM CBEYH, KOHTAKT IPEpPBIBATENS
pa3mbikaercs. [Ipu 3ToM BO BTOPHUYHOH 0OMOTKE KaTYIIKH HHAYLUPYETCs BbIcoKoe HanpspkeHnue (mo 15 kB),
a B IEPBUYHON 00MOTKe — HampsbkeHne camonuaykuuu (e menee 250 B). TIporcxomut npodoii HCKPOBOTo
MIPOMEXKYTKA CBEUH.

Jis mpoBepKH KOHTAKTHOM CHCTEMBI 3a)KUTaHMs HY)KHO MIPOBEPHUTHh CUTHAJI MEPBUYHOIO HAIPSHKEHUS
Ha KaTyLIKe U ero mapaMeTpbl. TO MOXKHO CJIENIaTh B UCTIBITAHUX | 3a:KUTaHue.

Jis  TOmKIIOYEHHMS K KaTylIKe HEoOXOJMMO HCIIONb30BaTh KaOemb-amantep AM4-CB1-Bl,
noaKIroUYeHHbIN uepe3 kabenb AMA4-C73-BJIOK ko Bxony «IlepBu4Hble menu 3axuranusi/PopcyHKu».
KpacHblif pazbeM THIIA «KPOKOIHII» MOIKIIOYACTCS K KieMMe «+» («b»), ronyboit pa3bem — Kk Kiemme “—"
("K") karymkwu (1).

Wnnykrusabie kinenm KCHU-4 HeoOXOIMMO YCTAaHOBHUTH Ha BBICOKOBOJBTHBIA IMPOBOJ IEPBOTO
mwmHApa. OHU HYXKHBI JUIsI TIPaBHIBHOTO OTOOpaKEHUST HOMEPOB IMJIMHIPOB B H3MepeHHsx. [lpu
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HEYCTOMYMBOM CHHXpOHM3aIK (HOMepa NHMIMHIPOB MPOMAIal0T) MOXHO ITONMPOOOBaTh IEPEBEPHYTH
KJICIIM, JIMOO TMEePEeMEeCTUTh HMX ONIMKe WM Jaibllie K CBEYE 3a)KUTraHUsA. TakKe MOXHO OTOABUHYTh
BBICOKOBOJILTHBIN IIPOBOJT OT OCTATHHBIX IIPOBOJIOB.

[IpocMOTp HampspKEHUS TIEPBHYHON IEMHM 3aKUTaHWS BO3MOXKEH B BHJE ‘Kackamga” WMITYJIbCOB
3a)KHTaHMsl, BHIOpAB MCIbITaHue | 3ajkuranune © KaCKaj, MPH 3TOM HMIIYIbCHI PACIIONaralTcs APYT IO
JPYrOM B TOPSIKE Pa0OThI IIMJIHHIPOB.

B Honmmanee: Mg - Kackag » MT10

Y - :{ " i MC
- +
Y. —— rpag. CTon n < Hasan DTMEHa

WJTH TI0 OAHOMY IMJIHHIPY MIIHM C HAJIOKEHHEM B MCIIBITAHKH | 3auranue O 1 karymika.
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CTiieHa

PasBepTka MoxeT ObITh KaK BPEMEHHOM, TaK U TPalyCHOH.

OcummorpaMMa CUrHaljia B HCpBH‘IHOfI Jagine st KOHTAKTHOM CHCTEMBI 32 KUTaHUS BBITJIAAUT CJIICAYIOIIUM

o0pazom:

AoHa 1 — pafoTa wospeHcaTopa

ﬁ

||

OHa 2 — OCTATOMHLIE KONafaknA NepELHEH
CEMOTEM EATYLLEA

e

YTEN 2aMEHYTOND COCTOAHWA NP EpLIBATENA (28000 KaTYLLEN)

.

-

. —
/rt — EPeMA TODEHI HMCLpPEL ‘

-

AoHa 3 — 3aMsIaHKE KOHTaNTDE

AMIuMTy1a TMKa Kojiebanuii 30861 1 qomKHa ObITh Oombiie 250 B.
Masioe KOMMYecTBO KolleOaHWi B MOMEHT TOpEHHsl Iula3Mbl {, yKa3blBaer Ha

KOHJICHCATOPA.

HEUCIIPAaBHOCTDb
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[Monormii cmaj MMIylibca B MOMEHT Havana 3apsiga (3oHa 3) ykasblBaeT Ha IUIOXO€ COCTOSHHE

KOHTaKTOB. Heckollbko HMITYJIbCOB B 9TOM 30HE, TOBOPAT 0 “ pebe3re” KOHTaKTOB.

B xonTtaktHBIX crucremMax Y3CK momkeH COOTBETCTBOBAThH MACTIOPTHBIM AaHHBIM. OH HE 3aBHCHUT OT
KOJIMYecTBa 000poTOB. HecooTBETCTBHE yIjla 3aMKHYTOI'O COCTOSIHMS HACIOPTHBIM JAHHBIM YKa3bIBacT Ha
HEMNpPaBWIbHBIA 3a30p B KoHTakTax. M3meHenune Y3CK ¢ komuuecTBOM 0OOpPOTOB yKas3blBaeT Ha ClIa0yio
npyxuHy KoHTakToB. Yem Oomnbie Y3CK, TeM MeHbIINH 3230p KOHTAKTOB MIPEPHIBATENS, U HA000POT.

KomuuecTBo ocTaTouHBIX KOjebanuii (30Ha 2) M0KHO OBITh He MeHee 4. Ecin uX MeHbIIe, a 0COOEHHO,

€CIIM MX HET COBCEM, TO 3TO YKa3bIBaeT Ha KOPOTKO3aMKHYThHIE BUTKH B IIEPBUYHON 0OMOTKE.

YMeHbIlIeHne KOJTMYecTBa KoIeOaHuid U B MIEPBOH U BO BTOPOW 30HE YKa3bIBaeT Ha KOPOTKOE 3aMbIKAaHHE

BUTKU IEPBUYHOMN KaTYILKU:

&) |-
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=]

I
i

.- s B

[oBbIllIeCHHOE COMPOTHBIICHWE KOHTAKTOB KOHJIGHCATOpa CHIDKAeT KONMYECTBO KoJjeOaHuid rocie
pasMbIkaius 10 1/3 oT HopManbHOro 3HaveHus1. Unciao ocraBimxcs komebanuit 1...3. CHIDKEHIE aMILUTHTYIbI 1
yucna KojicOaHWH IEPBHMYHONO CHMTHAJIA II0CJAE pPa3MbIKAHUS MPEPBIBATENSA YKa3bIBa€T Ha IPUCYTCTBHE
OOJIBIIIOrO COMPOTURIICHHS B COSAMHEHHUSX ¢ KOHACHCATOPOM HJIM Ha €ro HEUCIIPABHOCTb.

CHIKeHHEe aMIUTHTY/IBI U YKcia KoeOaHui B 00erX 30HaX KOJIeOaHHid Tara3oHa OTKPBITOro COCTOSIHUS Ha
MEPBUYHOM CHUTHAJIC YKa3blBaeT Ha TPOOOH KOHJEHCATOpa WM MOXKET OBbITh BbI3BAHO HapYIICHHEM €ro

W30JISILMH.
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YcunenHoe 3aTyxaHue KojeOaHui HaIlpsDKEHUS Ha TIEPBUYHOM CHTHAJIE B TIEPBOI 30HE M OCOOEHHO B 30HE
KoleOaHuid Toclie TPEKpalleHuss TOoKa BO BTOPUYHOW IIEMM YKa3bIBalOT Ha IMOBBIMIEHHYIO EMKOCTh

KOHJICHCAaTOpa.
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KonrakTel mnpepriBaTens MOA AEHCTBHEM IOBBIIMICHHONW 3IEKTPOXMMHUYECKONM W TEMJIOBOM Harpy3Ku
OKUCIIIOTCSL M 00roparor. KoHTakTel ¢ 0OropeBilell MOBEPXHOCTHIO HAPYIIAIOT HAIEKHOCTh YIPaBICHUS
32KUTaHUEM, [TI03TOMY MOXKET CHUKATHCS MOIHOCTD 3aKUTaHMS

JIMHMA  3amblkaHua JomkHa  ObiTh
ogHa, kpyTas, u vetkasd. WHave - nnoxon
KOHTaKT npepbiBaTens us-3a:

1.  OkucneHve KOHTaKTOB
2.  3aepaHue pblvaxka
3. Cnabas npyxuHa n T.4.

YMeHblIIeHHEe JIUTENFHOCTH TOPEHHS B OJJHOM W3 IUJIMHIPOB YKa3biBacT Ha Je(EKT B MEMSIX CUCTEMBI
3)KUTAHHST 3TOrO IWIWHIpPA. [IpM HEUCHPAaBHOCTAX BHICOKOBOJIBTHOM OOMOTKH KATYIIKH 3a)KHTaHHS,
CONPOTHUBIICHUS OeryHKa Tpambiepa, IeHTPaIbHOTO MPOBO/IA JUTHTELHOCTh TOPEHUSI YMEHBIIUTCS BO BCEX
HUIMHApax. BpeMst TopeHus UCKphI TPH HOPMAJTBHBIX YCIOBUSAX JOIDKHO COCTaBIATh Ooee 1,2 Mmc.

OdeHp OOJBILIOE KOMYECTBO KOJICOAHHIA B
30He 1 py HOPMATFHBIX B 30HE 2 YKA3hIBACT
Ha OTCYTCTBHE COMPOTHBIIEHHS BO
BTOPUUHOM 11Tk (OeryHKE, CBEUHBIX
TPOBOJIAX, CBEYHBIX HAKOHEUHHKAX).

4.3.2 AnarHoCTMKa NepBUYHbIX Lenen 3aXuraHna aBToMmoounem ¢ 6eCKOHTaKTHOWM
CUCTEMOM 3aXUraHus

Dta cucTemMa B cBoeM cocTtaBe uMeeT matyuk Xomia (JIX), koMMmyTaTtop, KaTyliky U pacripeaeinTesb
3akuranud. Karymika ogHON KiIeMMO# MOAKITIOYEHA K aKKyMYJISATOpPY, @ APYroi K BBIXOAHOMY TPaH3HUCTOPY
KOMMYyTaTopa.

Hatuuk Xomna MexaHHMYECKH CBs3aH € pacmpenenureneMm 3axuranus. C kommyraropa Ha JX
MOCTyMaeT HanpspkeHue nutaHue. Korja OeryHOK pachpeienuTeNs 3a)KUTaHus IPOXOIUT HaJl KOHTAKTOM,
natdauk XoJuia BeIpabaThIBACT YIPABISIIOUIMN HMITYJIBC (3aMbIKaeT BXO KOMMYTaTopa Ha 3emitto). [1o atomy
¢bpouTy (mepenamy yrnpapJsFOLIEro CUTHAJA B HOJIb) KOMMYTaTOp pa3MbIKaeT BBIXOJHOW TpaH3ucTOp. [Ipu
ATOM BO BTOPHYHOH OOMOTKE KaTyIIKH MHAyHUpYyeTcs Bbicokoe HampsbkeHue (1o 20 kB), a B mepBuuHOit
oOMoTKe - HampsbkeHue camouHaykinuu (6omee 300B). B urore, Ha cBeue MOSBISETCS BBICOKOBOJIBTHOEC
HaTpsDKEHUE U TIPOUCXOIUT MPOOOH MCKPOBOTO MTPOMEKYTKA B CBEYE.
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J5is mpoBepKy TakoW CHCTEMBI 3a)KUTaHUsl HY’)KHO PacCMOTPETh CHTHAJ JaTdyuka XoJjla U MEepBUYHOrO
HanpspKEHUS Ha KaTylIke. TO MOXKHO C/AeNIaTh B UCTIBITAHUAX | 3askuranue.

Jis  TOmKIIOYEHHMS K KaTylIKe HEoOXOJMMO HCIIONb30BaTh KaOenmb-amantep AM4-CB1-Bl,
noAKIroYeHHbIN uepe3 kabenbr AM4-C73-BJIOK ko Bxony «IlepBu4Hble Henu 3axuranus/PopcyHKu».
KpacHblif pazbeM THIIA «KPOKOIHII» MOIKIIOYACTCS K KieMMe «+» («b»), ronyboit pa3bem — Kk Kiemme “—"
("K") karymxwu (1).

rﬂ 2 Banet

+12 Bonet

Facnpagenamens
FTEWrAHEA

[
S 8 |

T T
b 3 b %

Wunyxrusabie ke KCH-4 HeoOXOAMMO YCTaHOBHTH Ha BBICOKOBOJBTHBIA IPOBOJ IIEPBOTO
nuauHapa. OHM HYXHBI JUIS TPaBUJIBHOTO OTOOpPa)KEHUS HOMEPOB IWIMHIAPOB B H3MepeHusx. Ilpu
HEYCTOMYMBON CHHXpOHM3aIMK (HOMepa NHMIMHIPOB MPOMAIal0T) MOXHO ITOMPOOOBATh IEPEBEPHYTH
KJICIIM, JMOO TMEePEeMEeCTUTh HMX ONMKe WM Janibllie K CBEYE 3a)KUTraHUsA. TakkKe MOXHO OTOABUHYTh
BBICOKOBOJILTHBIN TIPOBOJT OT OCTATHHBIX IIPOBOJIOB.

[IpocMOTp HampspKEHUS TIEPBUYHON IEMM 3aKHTaHWS BO3MOXKEH B BHJE “‘Kackamga” HWMITYJIbCOB
3a)KWUTaHMsl, BHIOpAB MCIbITaHue | 3ajkuranune © KaCKaj, MPH 3TOM HMIIYIbCHI PACIIONaralTcs APYT IO
IPYyroM B TOpsSAKE padOThl MHJIUHAPOB, WIM IO OAHOMY IMJIMHAPY WIM C HaJOXKCHHEM B HCIIBITAHUU
| 3akuranue O 1 karymka.

Oarune Sanna

HanpspkeHne Ha nepBUYHOM OBMOTKE

3oHa 1 — obnacTb ropeHus
nra3mbl cBe4un

30Ha 3 - yron 3amMKHyTOro coctosiHust (Bpems
3apsifa KaTyLuKm)

30Ha 2 — ocTaTouYHble
konebaHnsi NnepBUYHON 0OMOTKM
KaTyLLKM
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KomuuecTBo ocTaTounbix Konebanuii (30Ha 2) 10/DKHO OBITH He MeHee 4-X. MeHblIliee HX KOJIMYECTBO, a
0COOEHHO MX OTCYTCTBHE, yKa3bIBaeT Ha KOPOTKO3aMKHYThIC BUTKU B IICPBUYHON OOMOTKE.

Bpems ropeHus MCKpBI NpPU HOPMajbHBIX YCIOBHSX IO/DKHO cocTaBiiiTh Oonee 1,2 mc. Ecnmm ¢
YMEHBILIEHUEM JUTUTEIIBHOCTH TOPEHUS MTOBBIIIACTCS HANPSHKEHUE BO BPpeMsl TOPEHUS B TIPBUYHON 0OMOTKE,
TO 3TO MOXET TOBOPHTH 00 OYECHb OOJBIIOM 3a30pe HMCKPOBOIO NPOMEKYTKa B CBeue. M3MepsaTe u
CpaBHMBATh 3HaueHUs BpeMeHH HakoruieHus, Y3CK, pa3opoc Y3CK mo nuiavHapam, najacHusi HapsoKeHUS
Ha KOMMYTaTOpe MOJKHO B UCIIBITaHuM | 3akuranue O M3mepeHus.

[IpocMmorpers curHan aatyuka Xojjia, HANPsHKEHUE €ro MUTaHUS MOXKHO B pexuMe ocuuuiorpada,
MOAKJIOYasi ero BbIBOAbI KO Bxomy «Bxom 1(IN1)». [y moAKIFOYSHHS HCHONB3YIOTCS KaOeab-TIPOOHUK
AMA4-C11-K u noaxomsmre no pasmepy nepexomuuku LIT-3-XX, HHTI-KI'(«kpoxomun»), HIYIIbI-
HUI'JIBbI.

Bce HeucnpaBHOCTH, CBsI3aHHBIE ¢ TATYMKOM XOJUTa M BXOAHBIMH YaCTAMH KOMMYTaTOpa, OTOOpaXKEeHbI
Ha pucyHKe. [[yHKTUPHBIMU JIMHUSMHU OTOOPaYKEHBI BO3MOYKHBIC OTKJIOHCHHUSI CUTHAJIA OT HOPMaJIbHOT'O:

L

't-| tZ

. T
[TTTTTTITIN

1 - WneanbHblil UMITYJTbC AaT4rKa Xojuia (JKUpHAsE CIIONIHAS JIUHHUS).

2 - OnopHoe HamnpsbkeHne, (GopMHpYEMOoe BXOJHBIMHE TeMsIMU KomMmyTatopa. Ecnu ono Hike 6 B, To 6o
naTyuk XoJla ero “mojaca)kMBaer”’, Ha 3eMJIIO, JIMOO HEUCIPaBHBI BXOIHBIC LIEMHM KOMMyTaTopa. Takxke
HEOOXOJIMMO MPOBEPUTH IIENb MUTAHUS AaTUMKa XO0JUTa U KOMMYTaTopa.

3 - [Tanenue HanpsHKEHUS B 9TOM YacTH rOBOPUT o nedekrax B nenu nutanus X wim kommyTaropa.
4 - 3aTsrUBaHKE MEPEAHEro PPOHTA TOBOPUT O HEUCIIPABHOCTH BBIXOJHOIO TPAH3UCTOpA JaTdnka XoJuia.

5 - Ilocne toro, kak maT4uk Xoija 3aMKHYJI CBOM BBIXOJ] Ha 3€MJIIO, HAIpsDKEHHE Ha BBIXOAE JOHKHO
ymacte 10 0...0,6 B. Bonee BbicOkoe HampshkeHHE yKas3blBaeT HA BO3MOXKHYIO HewcrpaBHOCTh X wim
KOMMYTaTopa.

6 - ®poHT UMIyNbca OIDKEH OBITH OJMH, KpyTOW M YeTkuid. Eciu mpucyTcTByer 2 uimu Gornee UMIYIbCOB,
BO3MOYKHO, HEHCITPaBEH JaTYUK XOJJa.

4.3.3 lnarHocTMKa NepBUYHbIX Lienen 3aXuraHusi aBToMoounen ¢ AByXBbIBOAHLIMU
KaTyLKaMW 3aXKuraHus

B MUHKpOHOpOLECCOPHBIX CHUCTEMaxX MPUMEHSAIOTCA KAaTYIIKH 3aXUTaHUA C MEXaHUYECKUM
pacnpenenuTeneM, KaTyllkd ¢ AByMsI BBIBOJAMH, WIIM OJJUH MOAYJIb 3aXKUTaHUsA, KOTOPbIA COCTOUT U3 ABYX
WM HECKOJIBKUX KATyIIeK M, COOTBETCTBEHHO, JIBYX MM HECKOJbKMX KOMMYTAaTOpOB, JIMOO
WHAUBUyaIbHbIE KATYIIKKM Ha KaXAbIM LUIMHIp. B cucreMax c JBYXBBIBOJHBIMH KaTyHIKaMH HMCKpa
MOSABJISIETCS HA JBYX CBE€Yax OJHOBPEMEHHO. B KaKIOM IHWJIMHJIpPE MPOUCXOJIUT JIBa MCKPOBBIX paspsia,
OJIMH B MOMEHT pabo4ero TakTa, BTOPOH — B KOHIIE TaKTa BbITycka. HadanoMm HaKOIUIEHWS SHEPTHUH, YIIIOM
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samkuyTOoro cocrosaus (Y3CK) @ MOMEHTOM BO3HMKHOBEHHS HCKDPBI YIPaBIsSET MHKPOKOHTPOILIEP,
KOTOPBIH Mojy4yaeT HH()OPMAIIHIO OT TaTYMKOB yrila MOBOPOTa KOJICHYATOrO Baja, MOJIOKEHHUS APOCCEIbHOMN
3aCJIOHKH, JaBIICHUS, MacCOBOTO pacxoia BO3ayXa, TEMIIepaTyphl, ACTOHAIIMM W T. A. HewcmpaBHOCTH
JIF000TO M3 PTHX IATYMKOB MOXKET BBI3BATh HEMPABHIILHYIO PabOTYy CHCTEMBI 3a)kuranus. (J[ByXBBIBOTHEBIE
KaTyIIKA MHOTJa NPHMEHSIOTCS Ha JIBYXUMJIMHAPOBBIX JBUTATEISIX C OOBIYHOH OCCKOHTAKTHOW WIIH
MEXaHHUYECKOI CUCTEMOM 3a)KUTaHHS).

Ecin Ha aBTOMOOWMJIE YCTAHOBJIGH HWHTCTPUPOBAHHBIA MOIYJIh WMJIM KATYIIKA 3aKHTaHWUS, TO
MIPOKOHTPOJIUPOBATH TEPBUYHOE HANPSDKEHHE Ha KaTyIIKe HENb3sl, TaK KaK BBIBOABI TIEPBUYHOHN IE€MU
KaTYIIEeK HENOCTYMHBI. MOXHO JHIIb YBUICTh HHU3KOBOJBTHBIE CHUTHAJIBI, HAYIIHE OT KOHTpoJUiepa K
Moaymo. Takue MOIY/ M IPUMEHSIOTCS, HampuMep, B apToMmoomisx BA3-21093i, 21102, 21103, 2111, 2112,
2123.

Eciun MHKPOKOHTpPOJIEP WMEET BBIXOABI IS MOAKITIOUEHHS Karyiiek (mampumep, I'A3-3110, BA3
211X), uiaM CHUIIOBBIE TPAH3UCTOPHI CTOAT OTAEIBHO, TO MOXHO YBHIETh MEPBUYHOE HAMPSHKEHHUE — TAKOE
e, KaKk Ha OECKOHTaKTHOM cucreMe 3axkuranums (cM. Beimie). Ha aBa obopora KojeHBajia Oyaer aBa
HMITYJTbCa TIEPBUYHOTO HATIPSDKCHUS.

1 umn 3 unn 4 umn 2 unn 1 unn
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0 180 360 540 720

CurHajbl CHCTEMBbI 3JIEKTPOHHOT O 3a:xxuranusi BA3:
A - umMnynbCol HaNPsAdICeHUs ¢ 0aMYUKA NONOIHCEHUSL KOJIeHYamozo0 8ad,
B - npeobpaszosannviii cuenan KB, C - cuenan " Momenm 3axcueanus™ na 1 u 4
yununopsl, D - cuenan " Momenm zaocueanus”™ na 2 u 3 yununopul, E - nonoscenue
Konenuamoeo eana omuocumenvio BMT nepeozo yununopa
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JIisi TIPOBEPKH MUKPOIPOI[ECCOPHON CHCTEMBbI 3a)KHT'aHUSI C JIByXBBIBOJAHBIMH KAaTyIIKAMH HY)KHO
pPacCMOTPETh CUTHAJIBI IIEPBUYHOTO HAMpPsDKeHUs 3axuranust (1, 2).

[MoakaroueHre K KaTyIIKaM 3a)KHraHusi onucaHo B m.2.1-IlepBuuHble menu 3axkuranus/PopcyHKu
(Primary L eads/I njectors).

He 3a0vi6aitme npasuibho yKazvleamy Mun CUCHEMbl 3aHCUSAHUA U NOPAOOK PAOOMbL YUTUHOPOE 6
napamempax oeuzamensn! Om HuUX 3a6ucum RPAGUALHOCHMb PAOOMbL UCHLIMAHUI NEPEUYHOL U
6MOPUYHOU CUCIEMbL 3ANCUSAHUA.

4.3.4 MNMpoBepka yrnoBbIX NnapameTpoB npepbiBatens-pacnpeaenurtens (Y3CK)

[IpoBepka YIJIOBBIX MapaMeTPOB MPEPHIBATEIA-PACTIPEACTUTENS IPOBOAUTCS B CUCTEMAaX 3aXKUTAHUSI C
MEXaHUYECKHM pacHpefeuTeNeM M0 YIiIy 3aMKHYTOro COCTOSHHS KOHTakToB Y3CK, ero m3MeHeHHIo U
ACMHXPOHH3MY HCKpOOOpa3oBaHus. B OeCKOHTAaKTHBIX cucTeMax 3axkuranus rmox Y3CK moHumaercst yroi
MTOBOPOTA BaJia PaclpeaenuTeNs, COOTBETCTBYIOIINI OTKPHITOMY COCTOSIHHIO BHIXOJHOIO TpaH3ucTopa (yrom
MMOBOPOTa, B TEUEHHE KOTOPOrO MPOTEKAeT IEPBHYHBIA TOK KATYIIKA 3aKUTaHus). B OOJBIIMHCTBE
AJIEKTPOHHBIX CHCTEMaX 3aKUTAHHS HOPMHUPYETCS BPEMsl HAKOIUICHHS DHEPTHH B KaTYIIIKE 3a)KUTAHUS, T.C.
BpeMs MTPOTEKAHMS TOKA B TICPBUYHOM IICTIH.

Namepsate u cpaBHuBath 3HaucHus Y3CK, pa3opoc Y3CK mo nuiavHapam, MajJcHHUs HaIpsOKSHHs Ha
KOHTaKTaX MPephIBATENS MOXKHO B HCTIBITAHUH | 3auranue © M3mepeHus.

B Monmamasme: | Bamonrine - HEmepisng

20,6 20,0

Cron ﬂ < Haszan OTMeHa

3nauennie Y3CK wunm BpeMeHHM HAKOIUIGHHS [OJKHO HAaXOIWUThCA B TIpenenax, YKa3aHHBIX B
AKCIUIyaTallMOHHON JOKYMEHTAIIMU Ha TUarHOCTUPYEMbIA aBTOMOOWIIb.

Uzmenenne Y3CK He momxkHO mpeBbimath 3°. ACHHXPOHH3M HCKpOOOpa3OBaHHS HE JOJKEH OBITh
Oomnprre 3°.

[lpu yBenMuYeHHWH YacTOTHI BpallleHUS KOJEHYATOrO Baja JBUTrAaTelsl C KOHTAKTHOH W KOHTaKTHO-
TpaH3UCTOpHOM cucTeMamu 3axkuranus Y 3CK He nomkeH u3MeHsThes Oosiee yeM Ha 3°.
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WNsmenenne Y3CK mnpuBOoAMT K U3MEHEHHIO Vyria OMNEPEeKEHHA 3a)KUTaHHUS, [O3TOMY Mocie
perymupoBkn Y3CK HE00X0omuMo MpOBEpPHUTh U MPH HEOOXOAWMOCTH OTPETYIMPOBATh HAYANbHBIA YTOJ
OTepeKEHUS 3aKUTaHUS.

[Mpuurnaamu, BeI3bIBaOMUME OonbmIoN pa3opoc Y3CK mo nuiamHapaM W MOBBINMICHHBIH ACHHXPOHU3M
HCKpOOOpa3oBaHusl, MOTYT OBITH CIIEIYIONIHE HEHCITPABHOCTH

§ ocnabjeHUe TMPYKUHBI TIOJBM)KHOTO KOHTAaKTa TIpepbiBaTeNs WM JOQGT HENOABHKHON
TIJIACTUHBI TPEPHIBATENS;
OorpIIoe OMEHUE BalKa PacIIpeIeUTENs,
M3HOC BTYJIOK WJIM MOJIIMITHUKA MJIaCTUHBI KOHTAKTHOM TPYIIIBI paclipeeuTeNs;
M3HOC KyJlauKa MpephIBaTeNs MM OTBEPCTHS IO OCh phIYakKa MpephIBaTes,;
HEHCITPaBHOCTh BAKYYMHOT'O WJIH IIEHTPOOESKHOTO PEryIISATOPA;
U3HOC JieTallel IPUBO/A pacIpeleuTens;
ocnabieHne KperIeHus JaTYMKa-pacipereTuTens.

wn W W W W W

4.3.5 lInarHoCcTMKa BTOPUYHbIX Lienen 3aXnuraHms
4.3.5.1 AnarHocTKa cCMCTEeM C pacnpegenuTtenieM 3aXuraHums

JUIsT AMarHOCTUKM KJIACCUYECKMX CHCTEM C OJHOM KaTyIIKOH M PACHPEACIUTENEM 3a’KUTaHus
HeoOxomuMo moAaKIounTh natduk ABH-2A ko Bxomy «KV-» (s cucTeM ¢ OTPHUIATEIbHBIM BBICOKHUM
HanpsbkeHueM) Wi Ko Bxoay «KV+» (s cucTeM ¢ MOMOKUTENbHBIM BBICOKMM HANpPsDKEHHEM) U Ha
BBICOKOBOJIBTHBIN TIPOBOJI, MAYIIHIA OT KATYIIKH 3KUTAaHHS K PACHPENeTUTEN0 3aKkuranus (He 3a0yobme
NPasUILHO YKA3AMb NOJAPHOCMb 8bICOKO20 HANPACEHUS 8 ONUCAHUU O8ucamens).

Wunyktusneie ke KCHU-4 noxkmounts ko Bxony Jarumk | mmmumapa (Inductive Pickup) u
BBICOKOBOJILTHOMY MPOBOJY MepBoro nuiuHapa. OHM HYXHBI JJIsl TPaBHIBHOTO OTOOpaKeHHs] HOMEPOB
HWIMHAPOB B M3MEpeHUsX. Ha 3aBejeHHOM JBUTaTeNle MPOBEPUTH CHTHAIl CHHXPOHH3ALMH, BBHIOpaB
Cunxponmsanus O IIpoBepka u HacTpoiika. [Ipyu HEYCTOWYMBOW CHHXPOHU3AIMH MOXKHO MOMPOOOBATH
MepeBepHYTh KJelH, THOO0 IMepeMecTUTh WX OJNMKEe WIHM Jallbllie K CBeUe 3aKMraHusi. Tarxke MOXKHO
OTOJIBUHYTH BBICOKOBOJIBTHBIM ITPOBOJI OT OCTaJIbHBIX IPOBOJIOB.

B »TOM ke mcnbpITaHUU TPOBEPSIETCS MPABUIIBHOCTD MOJKIIOYEHHUS AATYMKOB BBICOKOTO HAIPSHKEHUS
JABH. IIpu mMaJioii aMIIMTy/Ie BRICOKOTO HAPSDKEHUST BO3MOXKEH c00i cuHxpoHu3anuu (kpacHsii 1yd KV-),
B 9TOM CITy4ae MOXKHO TIOAPEryIUpOBaTh YPOBEHb cpabaThIBAaHHS IBMIKKOM «Y pOBEHb CHHXPOHHU3aINH, KB»
(3anuco smoeo yposHs 0ns danbHetuux UCRLIMAHUL HPOUCXOOUM NPU 8bIX00e NO KHONKe <l 0moso»).
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IIpy HEBO3MOXKHOCTH MOJCOEANHEHUS K LIEHTPAJIbHOMY MPOBOAY BO3MOXHO IO OY€pEe/Id MOJKII0YATh
KJICIIM K MPOBOJAM LMUJIHHIPOB. B 3TOM ciiydae HEOOXOOUMO BHIOPATh «OMHOLMJIMHIPOBBIN» JIBUIATEINb.
Kremun cuHxpoHu3anuu He HYXHbI. Ho ¢opma curnana OyJer HECKOJIbKO HMCKaXK€Ha BBHJY OCTaTOYHOI'O

HaIps>KCHUA Ha BLICOKOBOJIbTHOM ITPOBOJIC.

[IpocMoTp (GopMBbl HANPsDKEHMS BTOPHYHOW IIEMHM 3aKMTaHHS BO3MOXKCH B BHJE “Kackamga”, BHIOpaB
ucnbiTanue || 3axuranune O Kackal 1mo ogHOMY HHIMHIAPY, WK 110 BCEM C HalloXKeHHeM — || 3auranue

O 1 uMIAMHAP.
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OcTato4Hble konebaHus
KaTyLLKM

HanpsixeHne
npo6os

Hauvano
3apsga
KaTyLUKK

Bpems ropeHusi MCKpbl NMPU HOPMAJIbHBIX YCIOBHAX IOIKHO ObITh Oosiee 1 mMc. MeHblee Bpems
TOPEHUS TOBOPHUT O IIOXOM T'OPEHUH HCKpPHL. Ecium ¢ yMEHbIIEHUEM IITUTEIBHOCTH TOPEHHUS IOBBIIIACTCS
HaIpsDKEHUE TOPEHHUS, TO 3TO FOBOPHUT 00 OYCHH OOJIBIIIOM 3a30p€ MCKPOBOTO MPOMEKYTKA B CBEUE HIIH
HCKPOBOM TP0O0OE CHAPYKH (HAKOHEUHHMKA WITH ITPOBOJIA).

Hampspkenue ropeHuss BO BTOPUYHOM IEMH JTO/HKHO OBITh MOCTOSHHBIM. ECIIM MMeeT MeCTO CHJIbHBIN
craj] HampsDKEHUS B TPOIECCE TOPEHUsI, TO ATO TOBOPUT O BBICOKOM COMPOTHUBICHUH BO BTOPUYHOM IICTIH.
Ecnu Bo BpeMsi TOpEHHUsT UCKPBI HAMPSHKEHHUE BO BTOPUYHOM 00OMOTKE Ha000pOT BO3PACTaET, TO 3TO T'OBOPUT
0 HHU3KOM COIPOTHBIICHUH BTOPHYHOM Iienu (BO3MOKHO M3 3a Harapa Ha cBeue). ITynbcalinu HalpsoKEeHUS B
30HE TOPEHHUS MOT'YT TOBOPUTH O BOBMOXKHOM TPEIIMHE MIIK MTPo00e U30JIATOpa CBeUH. Eciu B 30He ropeHus
HaO0JII0IAI0TCS KoJIeOaHUs OOJIBIION aMIUIMTY/IbI, 3aTyXalOIIKE B TOUKE Hayasa 3apsaKd — HapYIIeH KOHTaKT
MPOBOIa CBEYH HITU €TI0 OOPHIB.
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4.3.5.2 AlnarHocTMKa cUcTeM C ABYXBbIBOAHbLIMM KaTyLlKaMW 3aXXKUraHUs

Jids  TMarHOCTMKH MHUKPOIIPOIIECCOPHBIX CHCTEM C JBYXBBIBOJHBIMH KaTyIIKaMH 3a)KUTAHUS
HeoOXxomuMo TonkiIroueHHble K Bxomy «KV-» npatuunkun JIBH-4A-M  (depHble) MOACOCAMHUTH K
BBICOKOBOJIBTHBIM IPOBOJIAaM OTPHUIIATEIbHBIX BBIBOJOB KaTyIIeK, a MOAKIIOUEeHHbIe K Bxoay «KV+»
natuankd JIBH-4A-II (kpacHbie) — K BRICOKOBOJIBTHBIM ITPOBOJIAM MOJOKUTEIBHBIX BRIBOIOB KaTyiek. Eciu
Ha KaTylmIKkax HE YKa3aHa MOJSIPHOCTb BBIBOJAOB, IPAaBWJIbHOE MOJKIIOUEHHE KIEUIeH omnpenensercs
aKcriepuMeHTa bHO B Cunxponn3anus O IIpoBepka n HacTpoiiKa.

B cucrteme ¢ IBYXBBIBOAHBIMH KaTyIIKaMH HCKpa TOSBISIETCS Ha JBYX CBEYax OJHOBpPEMEHHO. B
Ka)XXJIOM IHJIHHPE TPOUCXOAUT JIBA UCKPOBBIX pa3psia (0MMH B MOMEHT pabovero TakTta, BTOPOil B KOHIIE
TakTa BbIycka). Hampspkenue mpo0osi TakTa BbIycKa OyeT 3HaYUTEeIbHO HUXKE, YeM pabdodero Takra. Cam
UMIYJIbC pabovyero Takta BTOPHYHOIO HANPSDKCHUS HUYEM HE OTIMYAETCS OT MMITYJIBCOB OECKOHTAKTHOM
cuCTeMBbl 3axuraHus. [IpocMOTp HampsHKEHUI XOJNOCTOr0 WM pabodero TakTOB —BbIOMpaercs
BKJTIOUEHIEM/BBIKITIOUCHHEM TTEpEKTIoUaTeNs «paboune»

Yo+
X- K+ [ paboune

4.3.6 U3amepeHMne napameTpoOB CUrHanoB BTOPUYHbLIX Lienen 3aXxuraHus

Ludposblie 3HaUECHUS HAITPSDKEHUH MPOOO0sI, TOPEHUS U BPEMEHH TOPEHHS UCKPHI MO IWIMHAPaM yI00HO
u3MepaTh B uchbiTaHud || 3akuranme O MHW3mepenus. [lpu pabote ¢ CHCTEMOH 3aKHTaHusi C
JIBYXBBIBOJJHBIMH KaTYIIIKaMHU HaNpsDKEHUsI PO00sT pabovnX TaKTOB OYIIET NOKA3bIBATHCS 3E€TICHBIM IIBETOM,
a XOJIOCTBIX — KPACHBIM.

4.3.7 AnarHocTMKa BTOPUYHbIX Lienen 3aXuraHusa npyu nomMoLlm pexuma «3anmcb»

[Ipy HEKOTOPBIX HEHCIPABHOCTAX BO BTOPHYHBIX IIEMSAX 3a)KHTAHWS MOTYT HaOIoAaThCcs cOou
CHHXPOHM3AI[MN U3MEPEHHI B PSKUMAaX OKUBOro» HabmoaeHus (B tectax Kackan, 1 nunannap). Curaan B
MOMEHT BO3HUKHOBEHUSI HEHCIIPABHOCTH MOXET OBITh MPOCTO MPOITYIIeH. B Takux ciydasx MOKET TOMOYb
pexnm || 3axuranue O 3anuck.

[ToxkmroueHus: aHAJIOTUYHBI UCTbITaHuIM Kackan, 1 muaunap. YmpaBieHHE aHATOTHYHO HCIIBITAHUIO
LI © [unamuyeckasi kommnpeccusi. [locie 3amycka 3alHChIBAIOTCS BBIOpaHHBIC B HAYalbHOM OKHE
curtansl (KV+ min KV-). Pe3yiabraTel MOKHO HaOMIOAATh B Pa3HBIX PEKHMAaX TPYMITHPOBKH- <TOIPSI»,
«KacKazy, «rmapany, «3d» WK 1Mo OAHOMY IHIHHAPY.
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[Mpu Hammuum natuuka | mwmsApa BMecto OykB ABCD Oynyr HamucaHbl HOMEpa I[WJIMHIPOB,
COOTBETCTBYIOIIUX Jy4y. JaTuuk | muivHApa MOKHO YCTAaHOBHTE Ha MPOBOJ 0000 muiauHapa (st 2-x
BBIBOAHBIX Ha OJMH M3 BHANMEIX), YKa3aB 3TO B HAYAJBHOM JHAIOre UCIIBITAHUS.

4.4 U3mepeHue yrna onepexeHus 3axuraHus

Uzmepenrne YO3 BO3MOXHO HECKOIBKHMH CIIOCOOAMH: TIPU TOMOIIM CTPOOOCKOMNa, MPH MOMOIIH
JlaTYMKa JAaBJeHUs, Ipu nomMoinu aatunka BMT.

4.4.1 NUamepeHune YO3 npu nomolLum ctpobockona

st msmepennst Y O3 mpu oMoInu crpodockorna Beioepute ucisitanre Y03 O Io crpoGockomy.

CurHan 3axuraHvs MOKHO CHUMaTh ¢ wuHAykTuBHBIX Kkienieh KCH-4 (moBecuB ux Ha
BBICOKOBOJIBTHBIN TPOBO/] MEPBOr0 IMJIMH/PA), C JaTYMKOB BbicoKoro Hampspkenus JIBH-2A (nmoBecuB ux
Ha [EHTPAJIbHbIIl BBICOKOBOJIBTHBIN MPOBOJ), WIIN C KIEMMBbI «-» KATYIIKH 3a)KUTaHUSI.

Crpobockomn padoraer Tonbko npu nutanun AMI-4AKM ot akkymynsiTopa aBromoouisi. He 3a0ynbre
nogmounth kabenb AM4-IT11-AKK k akkyMyJIsiTOpy TECTHPYEMOTO aBTOMOOHIIS.

Bkitodaercst cTpoOOCKOIT ¢ TOMOIIBI0 KHOMKKA Ha PydKe CTPOOOCKOma. YAepKHBass €e B HaKaTOM
COCTOSTHUM, W, Ha)XXMMas KHOMKH «+» W «-» Ha JICBOH CTOPOHE PYYKH CTPOOOCKOINA, OCBETHTE IIKUB
KOJIGHYATOr 0 BaJja.

HobeiiTech cOBMEIIEHUS] METOK Ha IIKMBE KOJIEHYATOrO Bajia M KapTepe JABHTaTeNs, COOTBETCTBYIOIIHX
BEPXHEN MEPTBOM TOYKE ITOPIIHS NIEPBOr0 LIMJIMHIPA.

Ha rpadwuke cieBa mokaspiBaercst TeKyllee ycraHoBIeHHOE 3HaueHne Y O3, cripaBa — TeKyIne 000pOThI
nuratens. [Ipy HaxKaTHN KHOTIKH «®> Ha py4yKe cTPOOOCKONa MPOU3BOANTCS 3aIKMCh TEKYIINX 3HAUCHUN Ha
rpaduke. [IpoBenst HECKONBKO M3MEPEHUN Ha Pa3HBIX YacTOTaX BPALICHUS JBUTATENS MOXXHO ITOCTPOUTH
rpa¢uk usmenenus Y O3 oT 000poTOB.

4.4.2 NamepeHne YO3 npu nomoLlm gaTiuka gaBneHus

JlaTyuk HaBleHUs B IMIIMHIPE MO3BONISET n3MepsATh Y O3 6e3 ncnonbp30BaHusi CTPOOOCKOIA H IATINKA
BMT.

Jist m3mepennss YO3 mpu OMOIM JaTYHWKa JaBAeHUs BBIOepuTe McnbiTanne YO3 O Ilo gaTyuky
napjaenusi. Bkpyrure matumk maBnenus JIJ-4/6/8/10 BMecTo cBeuM 3akuraHust B Jr000d ImmuHap. K
BBICOKOBOJIBTHOMY MPOBOAY IMOJCOEAMHUTE pa3psAIHUK BMECTO BBIKpydeHHOW cBeun. llonkmrounte
naaykTuBHbIe Kiemn KCH-4 x nmpoBoay ¢ paspsaHukoM. CHTHAT 3a)KHTaHUST MOYKHO OpaTh U C EMKOCTHBIX
natynkoB Bbicokoro Hampspkenust JABH-2A/ABH-4A wiu ¢ nepBUYHON MU 3aKUTaHus (KIEMMBI «->
KaTYIIKH 32KUranus — cM. .2.1 [lepBuyHble menu 3a:kuranus/PopcyHKn).

[Mocne 3anycka aBuratens Ha rpaduke OyayT MOKa3aHbI TEKYIIHE 00OPOTHI U yrojl orepexxenns. MeHsis
000pOTHI, MOXKHO TTOCTPOUTH rpaduk n3mMeHeHust Y O3 oT 000poTOB JBUTATENS.

Nsmeputs YO3 10 gatumnky gaBieHuss MOKHO ¥ B uchbiTannd HIIT O JlunaMuyeckasi KOMIPECCHsI,
HO 0e3 mocTpoenus rpaduka Y O3.

4.4.3 UamepeHue YO3 npu nomowm paatimka BMT

Ha mexoTopsix KapOropaTopHBIX aBTOMOOMIIAX cemeiictB 2108/2109/211X B xaprtepe KIIIT ecth
CICIHMAIbHBIC OTBEPCTUS Ul YCTAHOBKM HMHAYKTUBHBIX aaTurkoB BMT tuma 11.3845 (Ha HekOTOpbBIX
ABTOMOOMJISIX OH YCTAQHOBJICH M BBIBEICH B KOJIOAKY THATHOCTHKH). DTOT JATYUK MOXKHO MOIKITIOYHTH KO
Bxony <«JAINKB/JIBMT» npu momomu yHuBepcaibHoro kabems-agantepa AM4-CF1-ABMT. K stomy
BXOAY TMOIKIIOYAIOTCS W HWHAYKTHBHBIE jgaTtuuku BMT, ycraHOBIEHHbIE Ha HEKOTOPHIX CTapbix
apTomoomassx BMW wu Mercedes. Hcmonb3oBaHHe 3TOr0 JaTdydKa IO3BONIsAET u3Mepsath YO3 0Oe3
CTpoOOCKoOIIa.
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Oatynk BMT

Nsmepenne mpousBoautcs B ucnbiTannd YO3 O o garuuky BMT. Curnan 3aKUTaHUsS MOXHO
cHUMaTh ¢ MHAYKTUBHBIX Kierieii KCU-4 (moBecuB X Ha BHICOKOBOJIBTHBIH MPOBOJI MEPBOTO IIHIHHIPA), C
eMKOCTHOT'O JaTuuka Bbicokoro HampspkeHus JIBH-2A (moBecuB ero Ha IIEHTPaJbHbINA BBICOKOBOJIBTHBII
MPOBOM), HJTH C KJIIEMMBI «-» KaTYIIKU 3akuranus (cMm. m.2.1 lepBuyHble nenu 3a:kuranus/@opcyHKn).

[Ipu mpaBUIIBHOM TIOACOEMMHEHUH M paboTe JaTyhka Iocie 3amycka JBUTaTeNs Ha rpaduke OymayT
MOKa3aHbl TEKyIIMe 000pOTHI U YroJl onepeskeHusi. MeHsis 000pOThl MOXKHO MOCTPOUTH TPaQUK NU3MEHEHUS
YO3 oT 000pOTOB JABUTATEIS.

[poseputs padory natunka BMT MoxHO B pexxume ocimiorpada, Beiopas yd JIBMT.

Ilpu neuzeecmmuoti noasipnocmu cuenanra oamuuxka BMT neobxooumo nonpobosams nooKmouums 0OuH
661600 K HAKOHEUHUKY <«+» yHusepcaivhoeo xabdens-adanmepa AMA-CFL1-ZIBMT, opyeoii — k «» u
uszmepums YO3, 3amem nomeHamb 6b1600bl «+» U «=» U NPOUGECMU USMEPEHUE NPU MeX Jce YCI08USX.
Ipasunvroe nookarouenue 6ydem 6 ciyuae, koeoa usmepenuviti YO3 menvuue.

4.5 Msmepel-wle pa3pexeHuna n nynbcauuﬁ AaBneHusa BO BMYCKHOM KOJlJ1eKTope

Pazpexxenue BO BIYCKHOM KOJUIEKTOPE SIBISETCS NPUIOAHON JUI JTMArHOCTUKHM XapaKTEPUCTHKON
001Iero coctosiHusl OCH3MHOBBIX JBUTaTeNel. Pabora HCIBITyeMOro IBUTATENS OICHUBACTCS 0 MPUHIIUITY
OTHOCUTENBHOI'O CPABHEHUS: PA3PEKEHHUE BO BIIyCKHOM KOJUIEKTOPE, 3aMEPEHHOE ITPU 3aJaHHBIX YCIOBHUAX
paboThl, CpaBHUBACTCS C PAa3PEKEHUEM HCIIPABHOTO JIBUTATEIIS.

Taxk Kak pa3pexxeHre BO BITyCKHOW TpyOe, BCIEICTBHE TIEPHOANIHOCTH PAOOTHI IIUIMHJIPOB U HAIWYHUS
HECKOJIbKUX IIWJIMHJAPOB, TIPENCTABIseT coOOW mynmbcHpylOmMid psiix  3HadeHuid. [lpuw  cpaBHEHUH
YUUTBHIBAIOTCSI MTHOBEHHOE CpeaHee 3HaueHue konebanuii B klla u ux ammmryna. HeHopMaibHast padora,
KaK [PaBUJIO, XapaKTepU3yercs: KoaeOaHUsIMU AaBIICHUS, IPEBBIIIAIONIMHA HOMHUHAIBHOE.

HcnibITanne MpoBOJMTCS HA IPOTPETOM JIBUTATEIE C TPABHIBHO OTPEryITHPOBAHHBIMU obopoTamu XX.
Hatuuk nasnenns JATK-2 monpkirouaercs uepe3 TPOWHWUK K TMOIXOMAAIIEMY IITYLEPY Ha BITYCKHOM
Koutekrope. s oToOpaskeHHs TeKyIuX 00OpOTOB, a Takke rpaduka ¢ yriioBOi pa3BepTKONH W HOMEpaMH
IMAIAHAPOB HEOOXOAMMO HCIOAB30BaTh I OEH3WHOBBIX aBurarenedt matunku ABH-2/4 wim xmenu
cunxponnsaiu KCH-4 (tak jxe Kak B UCIIBITAHUSIX BTOPUYHBIX II€Meil 3akuranus), 1u0o nbezonarauk /-
4/6, 3aKperIéHHbIH Ha OJHON M3 TOILUTHBHBIX TPYOOK, IS TU3CIBHBIX JBHrATENEH.

ITepen nayanom u3MepeHHil He 3a0ynbTe MPOM3BECTH YCTAHOBKY HYJS JaTYMKa JHaBiieHUs (KHOIMKa
<ycr.0 at™M>).
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Vupasienue anamorundno ucnsitaguio HIIT & JlunaMmuyeckas KOMIpPeccus.

1. Xopomuiee uiamM ya0BJIeTBOPUTEILHOE Pa3pe:KeHne. 3HAUCHNUE PA3PEKCHUS HA X0J0CHOM X00Y, B
3aBHCHMOCTH OT THIA JIBUTATels, AOKHO ObiTh oT 50 mo 70 klla, mpuyem kosieOaHuWE HE TOHKHO
npebImarte +/-2 klla.

2. Boabmoii YO3 (panHee 3a:kMraHue). eciid Ipu paboueit TemmepaType paspekerre Ha XX 0osblie
70 kI1a u xonebanue Menbie +/-2 kl1a, T.e. pa3pexeHre Ha XX MPEBbIIIACT HOMUHAIBHOE, 9TO YKa3bIBaeT Ha
YBEITMYEHHBIN YroJl orepexeHns 3axxuranus. Ero 1einecoodpa3Ho mpoBepUTh.

3. Maapiii YO3 (mo3nnee 3a:)KMraHue). MPH STOM MOXKET MOSBISATHCS 3HAYUTEIBHO MEHBIIEE
pazpexenne Ha XX — 30...40 kI1a 6e3 cyrecTBEHHBIX Kojiebanuii — Menbiie +/-2 kI1a. JIocTOBepHOCTH 3TOr0
MpOBepseTCs B UCHBITAaHUAX ITpoBepku Y O3.

4. Cy:xeHue BbIIYCKHOI TPYObI HJIH 3a0UT HEHTPAIN3ATOP, IIIYyIINTENb. MOXKET UMETh MECTO, ECITH
paspekenue Ha xx yMmenbinaercss o 40..55 k[la, T.e. 10 3Ha4YeHHs, MEHBIICrO IEPBOHAYAIBHOIO, MPH
nynbcanusax MeHee +/-2 klla. Eciau 3To siBieHHE MOBTOPSIETCSI U TPH YBEIMYEHUH 00OPOTOB IBUTATENS JI0
3000, To ¢ yBEpEHHOCTBIO MOXHO CKa3aTh, YTO BBITYCKHOH TPYOOMPOBOA MOXET OBITh CY>KEH BCIICICTBHE
BMSITHHBI, HAKOTUICHHSI Ca)KH WJTM HEHCIIPABHOCTH HEHTpaIn3aTopa.

5. HencnpaBHOCTb CHCTEM cMeceoOpa30BaHusi H/MJIH 32)KUTAHMS. €CITM HAa OCH3MHOBOM JIBUTATEIE,
HarpeToM 110 paboueil TeMIepaTyphbl U Ha XX 3amepseMoe paspexenne Haxomutcs B mpeaenax 40...55 klla,
InpUYeM aMIUTUTyaa Konebanuid nocruraer 3Hadenus +/-10...15 klla, To HeHOpMaibHas paboTa JABUTATEIS
yKa3plBaeT Ha repeoloraiieHne CMecH, Ha TIOHIKCHHBIH 3a30p CBEUM 3a)KWUTaHUs, HAa HEHCIPaBHOCTh
KaTyIIKA WIH PaclpeieNuTeNsl 3aKuranus. BemencTBrue mepBbIX NPUYMH MOTYT BO3HHUKATh W Tepedon
3akuranus. [locnenHue MpUYHMHBI MOYXKHO TIPOBEPUTH B HCIIBITAHUSX BTOPHYHBIX IETICH 3a)KUTaHUSI.

6. HerepMeTHYHOCTH T0JIOBKH IUJHMHAPOB. MOXKET XapaKTepPHU30BaThCs Pa3pEKEHHEM BO BITYCKHOM
KOJIJICKTOPE Ha XOJIOCTOM XOJ¢ MeEHbIIMM HoMHHaIbHOro - 40...55 klla u xonmebGanmem 15...30 klla,
KOTOpbIE MOTYT elle YBEIWYMBATHCS IMPU YACTUYHOM IEPEKPBHITHH TOPJIOBHHBI BO3IYIIHOTO (UIBTpA.
SIByieHrEe MOKHO JJOCTOBEPHO BBISIBUTH ITyTEM U3MEPEHHS MTOTEPH BO3yXa WM KOMITPECCHH.

7. V3HolIEeHHBIE MOPIIHEBBIE KOJIBIA. BBHI3BIBAIOT HEHOPMAJbHYIO paboTy, XapakTepH3yeMylo, Kak
MPaBUJI0, HECKOJIBKO MEHBIIINM, YeM HOMHHAIIBHOE, Pa3peKeHNEM BO BITYCKHOM KOJUIEKTOPE Ha XX U TaKUM
KolebaHWeM, BEIMYMHA KOTOPOTO npegvliddem 3HAUYCHWs, HaONIolaeMble TMpH  JIIO0OH  Jpyrou
HeucnpaBHOCTU. 3HadyeHus: paspexenne 40...55 klla; konedanus 30...70 kI1a.
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8. HapymieHue peryJiMpoBKH ra3opacnpeejUTeJIbHOT0 MEeXaHH3MAa. XapaKTePU3YeTCs MEHbBIINM,
4eM HOMHUHAIIbHOE, pa3peKeHHEeM Ha XX M YMEPEHHBIM, PaBHOMEPHO IMYJIbCUPYIOIMM KOJIeOaHWEM. DTO
SIBJICHHE, KaK IIPaBUIIO, COITPOBOXKAACTCS XapaKTEPHBIM MOBBITIICHUEM ITyMHOCTH cucTeMbl [ PM. 3nauenus
paspexxenus 40-50 k[1a u xonebanus 10...20 kl]a.

9. HerepMeTHYHOCTh BIyCKHOT'0 KOJUIEKTOPA WJIM " TOACOC BO3AyXa" | BBHI3bIBACT HA XOJIOCTOM XOJIE
BeChbMa Majoe pa3pexeHHe, 0e3 CyIIeCTBEHHOro KojeOaHus. 3HaueHus paspexenus Menbine 30 klla;
koyiebanus Menblne 2 klla.

4.4 ﬂuarHocmxa CUCTEeMbl NMUTAHUA AU3eNbHbIX ABUraTenen

4.4.1 UamepeHue yrna Bnpbicka (Tonbko Ha THBl HenocpeaACTBEHHOrO AEeNCTBUA U
MexaHu4ecknx hopcyHkKax)

VYcraHoBKa yriia Havaja Iojavy TOIUTHBa (BIPBICKA) BIMSET Ha IIIyM CrOpPaHMs, MOIIHOCTD JBUTATEN,
pacxoj TOIUTHBA U cojep kaHue BpenHbix Bemects B OI'. Ecnu momaya TOIinBa HAYMHACTCS CIUIIIKOM PaHo,
JBUTATENb padoTaeT KECTKO, C CUIBHBIM IIIyMOM CrOPaHHs, HU3KUM PAcXOJIOM TOIUIMBA, HO IMOBBIIICHHBIM
coaepxanueM okcuaoB azota B OI'. Ilpu cnuikoMm paHHel ycTaHOBKE YBEIHYHUBAETCS M ABIMHOCTH, IOTOMY
YTO yBEIMYEHHad 3aJi€pKKa BOCIJIAMEHEHUS MPUBOJUT K HU3KOH TeMIiepaType 1ukia. Pe3koe HapacTaHue
JIABJICHUSI CrOpaHusl MOKeT BbI3BaTh noBpexaeHue LIII. Ha no3aHee Havano momadu TOIUIMBA JIBUTATeNb
pearupyer norepei MOIIHOCTH, YBEITUYEHNEM pacxoa TOILUIMBA U MOBBIIIEHHBIM JbIMiIeHHEM. [Ipu no3qHeM
3aBEpIICHUN CrOpaHMs yBemnuuBaeTcs Temiiepatypa OI, a crmemoBaTelbHO €CTh PHUCK TOBPEKICHHS
BBINIYCKHBIX KJIAIIaHOB U TypOOoKoMIpeccopa. [1oaToMy mpaBuiibHAS yCTaHOBKA YIJia Hadaia BIIPHICKA UTpaeT
OOJTBIIIYIO POJIb.

W3mepeHne yria BIPbICKA BO3MOXKHO HECKOJIBKHMH CIOCOOAaMHU: MPH IMOMOIIK CTPOOOCKOMa, IpH
TTOMOIITH JaTYHKa JaBJIeHHs, TIpH oMoty natankos JITKB/IBMT.

4.4.2.1 UamepeHue yrna BnpbICKa npu noMmoLm ctpobockona

JIsst u3MepeHust yriia BIPhICKa MPH MOMOIIHM CTPOOOCKOIa BRIOEpUTE UCTIbITaHNEe YT0J1 BIpbicka O Ilo
cTpofocKomy.

B kauectBe m3Meputens wucmoiasdyercs mbezomatdunk IIJI-4/TI-6, KOTOphIi ycTaHAaBIMBAaeTCsS Ha
TOIUIMBOIIPOBOJIE BBICOKOIO JABJIEHUS NEPBOro0 HHUIMHAPA. TOIIMBOIPOBOJ PACIIUPSIETCS B AUAMETpE MpU
YBEITMYEHHUH JABIICHUS B Hadalle 1MoJla4d TOIunBa. [1be30aTurK BhIpadaThiBaeT CUTHAI MPOIIOPIIUOHATBHBIN
3TOMY PacCIIHPEHUIO.
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Ha rpaduke HapacTaHusi AaBJIeHUS IEPBBIN CHaJl COOTBETCTBYET OTKPBITHIO HATHETATEIBHOTO KIIANaHa,
BTOPOI — OTKpBITHE KJIallaHa PacIbUIUTENST (JOPCYHKH U COOTBETCTBEHHO Havally BIPBICKA.

Ha pesynbraT u3MepeHHs BIHSET MECTO YCTAHOBKM JaTyMKa. DOJBIIMHCTBO IPOWU3BOAUTENCH
PEKOMEHIyIOT MOHTHPOBATh IATYMK 110 BO3MOXHOCTH OJIFKE K TOITMBHOMY HACOCY.

Crpobockomn paboraer Tonbko npu nuranun AMI-4AKM ot akkymynsitopa aBromoouisi. He 3a0ynbre
nogmounth kabenb AM4-IT11-AKK k akkyMyJIsiTOpy TECTHPYEMOTO aBTOMOOHIIS.

Bxmrogaercs cTpoOOCKOIN ¢ MOMOIIBIO KHOIKM Ha pydke cTpoOocKoma. YIepKHuBas ee B Ha)kaTOM
COCTOSTHUH, W, Ha)XXMMas KHONKH «+» W «-» Ha JICBOH CTOPOHE PYYKHM CTPOOOCKOINA, OCBETHTE IIKUB
KOJIEHYaTOr' o Baja.

HobeiiTech cOBMEIIEHUS] METOK Ha IIKMBE KOJIEHYATOrO Bajia M KapTepe JABHTaTeNs, COOTBETCTBYIOIIHX
BEPXHEN MEPTBOM TOYKE MTOPIIHS NIEPBOr0 LIWJIMHIPA.

Ha rpaduxe cieBa moka3sbiBaeTcs TeKylllee YCTaHOBJICHHOE 3HaUCHHUE yIJIa BIPBICKA, CIIpaBa — TEKYIIHE
00opoThl nBuratens. [Ipy Ha)kaTUK KHOMKH «@» Ha PydKe CTPOOOCKOIA MPOU3BOIUTCS 3aIKCh TEKYIIHX
3Ha4YeHul Ha rpaduke. [IpoBens HECKONBKO U3MEPEHNUI Ha pa3HBIX YaCTOTaX BPAILCHHUS JBUTATENsI, MOYKHO
MOCTPOHTH TpaduK H3MEHEHHS YIiia BIPBICKA OT 000POTOB.
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I'paduk 3aBUCHMOCTH yria BIpbICKA OT O0OPOTOB MOCIEe M3MEpeHMil (eciaM OH yKIaablBaeTcs B
JIOTTYCKU Ha ATOT TUI JBUIATeNs) TOJIE3HO BHECTH B OIMMCAHUE JIBUTATEIIS.

4.4.2.2 U3mepeHue yrna BnpbIicka Npu NOMoLM AaTyMKa AaBreHus

JlaTyuk naBieHus B MWIMHAPE MTO3BOJISIET M3MEPSITh YIiia BIPBICKAa 0€3 MCIONBb30BaHMsI CTPOOOCKONa U
naturikoB JIITKB/IBMT.

Jlnst u3mepennss YO3 mpu NOMOIM JaT4YMKa JaBJCHHs BbIOEpHTE MCIbITAHHE YT0J BHpbicka O Ilo
AATYMKY AABJIEHUS.

Bce noaktoueHus ananornyiel tecTy JnHamuyeckas kommnpeccus (cm. 1. 4.3.2).

[ocne 3amycka aBurarens Ha rpaduke OyQyT MOKa3aHbl TEKYIHE 00OPOTHI M YroJI BIpBICKA. MeHss
000pPOThI, MOXKHO MOCTPOUTH I'paK H3MEHEHHS yIjia BIPhICKA OT 000POTOB JBUTATEIS.

Ha osucamensx ¢ anexmpouno-ynpasnsiemvin THBJ] yeon enpuvicka 3asucum ne moavko om 060pomos,
HO U OM Opy2ux napamempos — memnepamypsl, 0asienus 6030yxd, Cmenenu omkpolimus opoccens u m.o. Ilo
9MOMY NOJYYEHHBLL 2PAPUK 3a8UCUMOCTIU VeaAd OM 0OOPOMO8 MOJICEm MEHAMbCs 8 3A8UCUMOCHU OM
YCI0BUL NPOBEOEHUSL UCHBIMAHUSL.

4.4.2.3 UamepeHue YO3 npu nomowm aatumka AMNKB/OABMT

IIpyu HanmuumM Ha JABUTATENE JATYMKA IMOJOKEHMS KOJEHYaToro Baja wiu naryuka BMT aTor matumk
MOYKHO HCIOJNB30BaTh Ul M3MEPEHHUsS yriia BIpbICKa Oe3 crpobockoma (HavanbHas ycraHoBka «BMT»
OINTHYECKOr0 IATYNKA YCTAHABIMBAETCS C IIOMOIIBIO CTPOOOCKOIIA).

W3Mepenrie MPOM3BOIUTCA B HMCHBITaHHK YroJ Bnpbicka O ITo marunky JIMKB/IBMT. Curaan
Havajga BIPBICKA CHHUMaercs ¢ mbesomardwmika I1J[-4/6, ykperiéHHOro Ha TOIIMBHON TpyOKe IMepBOro
HWIMHAPA.

[Ipu mpaBUIBHOM TMOACOCAMHEHUH W pabOTe JaT4MKa IMOCIe 3allycka JBHMratelisi Ha rpaduke OyayT
MMOKa3aHbl TEKYIME 000POTHI U YTojl BIPBICKA. MEHsist 000pOThI, MOYKHO ITOCTPOUTH T'pad)K N3MEHEHHS yIiia
BIIPBICKA OT 000POTOB JABUTATEIIS.

ITpoeeputs padory matumka JIIKB/IBMT/onromardrka MOKHO B pekuMe ocrmuuiorpada, BeIOpaB
ayu IBMT.
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4.4.3 HabnrogeHue copmMbl Nynbcaumm gaBneHus Bnpbicka (Tonbko Ha THB[,
HenocpeACTBEHHOro AeNCTBUA U MeXaHUYeCcKux cpopcyHkax)

Y  M3enbHBIX JBHTATENlei C  OOBIYHOW  anmapaTypodl  BIPBICKUBAHUS MOXHO  IIPOBEPUTH
KOHCTPYKTHBHBIE 3JIEMEHTHI KOHTYpa BBHICOKOTO JABJICHUS, aHATU3UPYS KPUBYIO JaBJICHUS BIPBICKUBAHMUS,
YTO 10 AHAJOTUH C AHAIM30M DJICKTPHYECKOr0 HANPSDKEHHS 3a)KUTaHWus y OCH3WHOBBIX JIBHTAaTENeH,
noMoraet ObIcTpee HAliTH HEUCTIPaBHOCTh 0e3 IEeMOHTaXa JieTaliei.

JIiisl OIIEHKHM JIaBJICHUSI BIPBICKMBAaHUS Hcmonb3yercs mbezogatuuk ([1JI-4/T1/1-6), xoropelid mpu
MOMOIIM  TThE303JIEKTPHUECKOTO HU3MEPUTEIBHOTO 3JEMEHTa MpeoOpa3yloT paclpoCTpaHsSIOIUecs 0
TOITMBOMPOBO/Y BBICOKOTO JaBiieHHS JedopMalvid B JJIEKTPUYECKHH CHTHAJI. Takoil Meroj Mo3BOJSET
TOJILKO OIICHHWBATh XapaKTep M3MCHEHHsI CHT'Halla, HO HE MPOM3BOIUTH aOCONIOTHOE W3MEPEHHE JaBICHUS
BIIPBICKMBAHHUA.

Jlrobas anmapatypa BIPBICKAUBAHHS B UCIIPABHOM COCTOSIHUH MTOKAa3bIBACT TUITMYHYIO KPUBYIO JIABJICHUS
B TOILUIMBOIIPOBOJIE BBICOKOI'O JABJIEHUS, 3aBUCSIIECIO OT MAapaMeTpoB YCTpoicTBa. Ha KpUBYIO NaBIIEHHS
BIIPBHICKUBAHUSL BIHSIOT THI PACHbUIATENs, HAarHETaTelbHBIA KiamaH ¥ O00bEeM UMEIoUIerocs B
TOIIMBONPOBO/IC BBICOKOIO JABIICHHS TOIJIMBA. ECIM MEXaHHMKY XOpOIIO W3BECTHBI (OopMa KPHUBOH U
BIIMSIHAE OTIENBHBIX KOHCTPYKTHBHBIX JJIEMEHTOB Ha 3Ty KPHBYIO, TO OH MOXET OBICTPO ONpPEACIHTH
nedekrHyto aeranb. Tak HazpIBaeMoOe «OECKPOBHOE» U3MEPEHHE C 3AKUMHBIM The30/IaTYMKOM TTO3BOJISIET HE
BCKPBIBATh aIllIapaTypy BIPBICKMBAHUS, YTO IPEAOTBPAILAET 3arps3HEHNE TOUHBIX JeTajlell paclbUINTENS U
THB/I, Hen30e:KHOE MTPY MOHTaXKE-IEMOHTaXeE.
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Ha puc. 4.1 nmoka3aHbl KpUBBIC AaBJICHUS BIPHICKMBAHUS TS YETHIPEXIIMINHAPOBOIO TU3EIS.
Puc.4.1. Kpusvie oasnenus 6MpulCKUBAHUSL 051 HEMBIPEXYUTUHOPOBO2O BUXPEKAMEPHO20 08USAMENS C
Gopcynxamu co wimugpmosvimu pacnviiumensimu (Volkswagen 1.9D): nauano enpvickusanus cex
gopcynok — 6 epad. oo BMT, koney enpvickusanus — 9 epao. nocie BMT.

B navane momaum TtommBa B oObeme muryHxkepHod mapsl THBJI Bospacraer maenenue. I[locne
OTKPBITHS HarHETATEIbHOIO KiIallaHa BOJHA JABJICHHS JBIIKETCS OT Hacoca K (opcyHke. Bo3HHKHOBeHHE
BOJIHBI 1aBJICHHU S OG’LS[CHS[CTCS[ TEM, 4YTO, BOIIPCKHU O6IlIerI/IH5[TOMy MHCHUIO, TOIIJIMBO ITPX BBICOKOM J1aBJIC-
HUH SIBISCTCS CKMMaeMbIM. UToObI CkaTh 1 cM® IU3eIBHOTO TOILIHBA Ha 1%, TpeOyercs IaBICHHE OKOIO
100 6ap, a ans cxatus Ha 1% Toro ke o0bema cTaiu HeoOxomuMo AapieHue okoso 25 000 6ap. Takum
o0pa3zoM, caMblii MOJATIMBBIA MaTepual B CHCTEME BIIPHICKA — TOIUIMBO, IOCTYNAloIlee B KOHTYP
BBICOKOI'O OaBJICHHA MW OTBCTCTBCHHOC 3a BO3HHMKHOBCHHMC BOJIH JaBJICHUA, KOTOPBIC JIBHIXXYTCA IIO
TOIUTMBOIPOBOMY CO CKOpoCThi0 B nuamazoHe ot 1350 mo 1450 wm/c. Ecnu naBieHue mepea Urioi
pacnblUINTCIIA CbOpcyHKI/I JOCTUTJIO JAaBJICHUA OTKPBITUA, UI'JIa IOAHUMACTCA 110 Z[eﬁCTBHeM 9TOI'0 JaBJICHUA
Ha €€ KOHYCHBIH IOSCOK, U HAaYMHAETCS IPOLECC BOPBICKMBAHUS TOIUIMBA B KaMmepy cropanus. Tenepb
TOILIIMBO Z[eﬁCTByeT Ha 6OJ'IBH_Iy}O jiomaab HUIJIbl paCHIbIIMTEIA U IIPXU TOM K€ JaBJICHUH MOXKET GBICTpee (S]]
nogHuMaTh. [103TOMY 1aBleHne OTKPBITUST POPCYHKU BCET/Ia BBIIIE, YEM JaBJICHUE 3aKPBITHS.
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ITocne OTKPBITHS MOXHO OOHApY)XKUTh KOPOTKHMH TpoBal Ha KpuBOi maeieHus (puc. 4.1). B
3aBHCUMOCTH OT KOHCTPYKIIMM W CTENEHHM 3aKOKCOBAHHOCTH PACHBUIMTENS TPU 3aKPBITHH (OPCYHKH
JaBJIEHUE CHOBA IMOJHUMAETCS Ha OIpeleNeHHyI0 BennunHy. [locie okoHuaHUS BIPHICKMBAHUSA U MOCATKU
WIJIBI Ha CeI0 KOpIlyca DAcHbUIMTENs] BO3HUKAET KPAaTKOBPEMEHHOE TIIOBBIIICHHE MAaBJIEHHS — TakK
Ha3bIBaeMbIN <GanopHbli Kpiok». Ilocnemyromee peskoe majeHHe MAaBICHMS YKasblBaeT Ha JEHCTBHE
HarHeTaTeNnbHOro Kinanana. Ecny pacnbutnTenh ¥ HarHETaTeNbHBIA KJIalaH TUIOTHO 3aKPBITHI, OCTAIOIIEECs B
TOIUIMBOIIPOBO/IC JIaBICHHE 00pa3yeT BONHBI, KOTOpBIE HM3-32 TPEHHUS B TOIUIMBE MEJICHHO 3aTyXaloT.
XapakTep pacnpocTpaHEHHs OTPaKEHHBIX BOJH 3aBUCHT OT YACTOTHI BpAIlCHUs KOJIEHYATOro Basia, 00beMa
TOIUTMBA B TOITMBOMPOBO/IE BBICOKOTO JaBJICHUS W KOHCTPYKIIMM HarHeTaTeIbHOro KianaHa. [1o 1ByM Touxkam
Ha KpUBOW JaBiieHHs (OTMeYeHBI Kypcopamu Ha puc. 4.1) MOXHO ONPEACIUTh MPOJOIKHTEIBLHOCTh
BIIPBHICKMBAHUS. XOTS MPH TaKOM METOJE M3MEPEHHs] HEBO3MOXKHO OMNpPEACIHTh abCOIIOTHOE JaBJICHHUE.
B03MOXHBI TOJIBKO OTHOCHUTEIIBHBIC H3MEPEHHS, 10 KOTOPBIM YETKO BUIHO, YTO JaBJICHUE OTKPBITHS (Kypcop
1, puc. 4.1) Beiue gaBieHus 3akpeités (kypcop 2, puc. 4.1). BenuumHa MOCTOSHHOrO JaBJICHHS B
TpyOOIpPOBO/IE BBHICOKOTO JABJICHUS MEKIY IPOIECCAaMU BIPBHICKMBAHUS COCTABISICT, B 3aBHCHMOCTH OT
WCITOJTHEHHSI TOIJIMBHON ammapaTypbl U pexxuMa paboTel apurartens, or 20 nqo 60 6ap. Yyactok KpuBoi 10
HOBBIIIeHHs MaBieHus (muuus 1, puc. 4.2) pacronaraercs BbIIIC HYICBOH JMHUH, HYJIEBas TOUYKa Ha KOTOPOM
HAaXOAUTCS B CAMOM HIDKHEI YacTH KPUBOM JaBICHUS MOCIE OKOHYaHHUS BIIpbICKuBanus (inuus 2, puc. 4.2). B
9TOM CITydac MOYTH JIOCTUTAeTCs IaBJIeHUE HACBHIIICHHBIX MMapoB. PazHuIa JaBieHU Mexay JuHusMA 1 u 2
(puc. 4.2) ykaspiBaeT Ha HaJIWYHE OCTATOUYHOrO mapieHus. Ha puc. 4.5 u 4.7 mokasaHo, 4TO B YETBEPTOM
LWJIMHJPE STOW pa3HULIbI 1aBJICHUN HET.

40 ' 30 20 10 0o ' -0 ' 20 ' -30 ' [GRADKW]

Puc.4.2. Onpedenenue ocmamournozo daenenus: aunus 1 — yuacmok 00 nogvlutenus 0asieHusl,
JUHUS 2 — HYle8ast OYKA.

IMouck HeHcNpaBHOCTH

Ecnmn mMexanuk obmagaer HEOOXOIUMBIME OCHOBHBIMH 3HAHUSIME O TIPOLIECCE BIPBHICKUBAHMS, JUIST HETO
HE CYIIECTBYET MPOOJIEM MPH BIABJICHUN HEMCIIPABHOCTU. 3aKMMHBIC JATYMKH TOKHBI ObITh CMOHTHPOBAHbI
0 BO3MOXKHOCTH OJIMKE U Ha OJJAHAKOBOM PACCTOSIHUU OT (POPCYHKH.

JlBuraTenb, IpeABapUTEILHO IPOTPETHIN 10 pabodell TeMIepaTypbl, JODKEH THarHOCTHPOBATHCS MPH
YacTOTe BpallleHHs KOJEHYATOrO Baja Ha PEXUME XOJNOCTOr0 XOJla, a TakKe MPH YIBOCHHOH dYacroTre
BpallleHUs] KOJICHYAaTOr0 BaJla TaKKe Ha PEKUME XOJOCTOro xoja. JJMarHocTuka Harpy»KeHHOTO JIBUTATEIs
Obuta OBl 3()(heKTUBHA, HO, OJHAKO, HCBO3MO)KHA B YCIIOBHSX OOJIBIIMHCTBA MAaCTEPCKUX M3-3a OTCYTCTBHUS
HCIBITATEILHOTO CTEH 1A ¢ OeroBbIMK OapabaHaMH.

[pu olieHKe KPUBOH JaBICHUS HEOOXOIMUMO 00pallaTh BHUMAHHE Ha CIIEIYIoIIee:

€CIIM BCE KPHUBBIC JABJICHUS HMICHTHYHBI, TO MOXKHO Ja)K€ IPU HEU3BECTHOW STAJIOHHON KPHUBOU
clenarth 3aKI04YeHre 00 UCIIPaBHOCTH allliapaTypbl BIpbickuBanus (puc. 4.1);

MOBBIIIICHNE AABJICHUS TIEPE]] Ha4ajaoM BIPBHICKUBAHUS;

YETKO JIM BBIABJISIOTCS HA4Yallo U OKOHYAHKE BIPHICKUBAHUS;

MPOJOKUTEILHOCTD BIPBICKMBAHUS;

MOBBIIICHNE AaBJICHUS TI0CIIC OTKPBITUS (DOPCYHKH;

OCTAaTOYHOE JIaBJICHUE U aMILIATY/a OTPAKEHHBIX BOJH;
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HMMEIOTCS JIU NIOJBIPHICKU TOILINBA.

Hwuxe npeacraBieHbl HEKOTOPBIE TUITHYHBIE HEUCIIPABHOCTH AM3EIIBHON annaparypbl BOPBICKUBAHUS U
UX IPOSIBJICHUE HA KPUBOU ABIICHUS.

Huskas BennumHa JaBlieHWS OTKPBITHS (OPCYHKHM MPU YacTOTe BpalleHWs KOJEHYaToro Bajia Ha
PEXHUME XOIOCTOr0 XOAA ONPEAEIACTCS 10 HU3KUM 3HAYCHUSAM KPUBOM JAaBJIECHUS PU OTKPBITUU U 3aKPBITUU
¢dopcynku. Beneactsue Toro, 4To JaBiieHHE BO BpeMsi BCEro Mpoliecca BIPHICKUBAHKS TOIUIMBA TTOHMKEHO,
MPOJIOJDKUTENFHOCTh BIPBICKMBAHHSL B TpUMeEpe, MpUBeleHHOM Ha puc. 4.3, yBenuuuBaercs Ha 4° yrma
MOBOPOTa KoJleH4aToro Basa. OctaTodHOe JaBlI€HHE CHIDKACTCA.
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Puc.4.3 Cuuorcenue oasnenusi omxpouimust gpopceynxu co 130 0o 100 6ap 6 mpemvem yununope

Huskoe naBneHne mNpUBOAMT K YXYALIEHUIO pACIbUIMBaHMS TOIUIMBA B KaMepe CropaHus |
noBbiieHu0 JpiMiieHust (puc. 4.4). Tlpu Oosee BBICOKOM YacTOTE BpAIICHWS KOJCHYATOrO Baja HHU3KOE
0CTaTOYHOE JaBJICHNE XapaKTepU3yeTCs CHIKEHNEM HHTEHCUBHOCTH OTPa)KEHHBIX BOJH.
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Puc.4.4 Huskoe daenenue omxpwvimus popcynxu 6o emopom yununope (100 6ap) npu
BbICOKOU HACMOMe 8PAUeHUsL KONEHBALA NO CPABHEHUIO ¢ 0ABNIeHUeM OMKPbIMUs

6 nepsom yununope (130 6ap).
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Huskoe naBnenne oTKpeITHS (OPCYHKH HE OYJIET POSBIIATH Ce0sl OIMHAKOBO HA PAa3NIMYHON anmaparype
BIIPBICKUBAHUS, TEM HE MEHEE «CHMIITOMBI» OCTalOTCs Te ke (puc. 4.5). YBenuueHHas: IpoJo/KUTEIbHOCTD
BITPBICKMBAaHHWA TOINJIMBA U HU3KOC OCTATOYHOC JaBJICHUC B YCTBEPTOM HWIMHAPEC HA 3TOM IPUMEPEC BHUIHLI
0COOCHHO OTYETIIHBO.
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Puc.4.5 Huskoe oaenenue omxpwvimus popcynxu 6 uemeépmom yununope (90 b6ap)
suxpexameprozo osuzamens Mercedes no cpasuenuio ¢ yemanosounwvim (115 6ap).

Ipu cruwikom HU3KOM 0agieHuU OmKpblmus GopcyHku nekomopwvie Hacocwl (Hanpumep Bosh VP44)
Mo2ym 6000uje OMKIIOYAMb MONIUBONO0AYY 60 6ce YUIUHOPbl. M3 3a 9M020 MOJXCem CLONCUMBCS
owubouHoe cysxcoerue o HeucnpasHocmu camozo THB/].

[lpy cnUIIKOM BBICOKOM JaBICHWH OTKPBITHS (HOPCYHKH HAOIIONAETCs MPOTHBOMOIOKHBIA 3P (eEKT.
[TpoAomKUTENPHOCTh BIPHICKUBAHUS TIPH BBICOKOM JaBiieHuH (puc. 4.6) cokpamaercs; mpoBaj JaBICHUS
mocne OTKpBITHA (OPCYHKHM enBa 3ameTeH. CIMIIKOM BBICOKOE NAaBJICHHE BO3HMKIO M3-32 TOrO, YTO
MEXaHHK YCTaHOBUJ B (DOPCYHKY HEMPaBHIIBHYIO PETYIIMPOBOYHYIO IAKHOY.
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Puc.4.6 Boicoxoe dasnenue omkpoimus 8 uemeeépmom yunurope (155 6ap) no cpasnenuio
¢ yemanosounwvim oaenenuem (130 6ap) 6 opyaux yurunopax.
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HenocraTounoe ymiuoTHeHWE pacmbUINTENs] (OPCYHKH MOMKHO JIETKO ONPENCIUTh TI0 CIHUIIKOM
3aTAHYBIIEMYCS TOBBIIIEHUIO AABJIEHUS, KOPOTKOMY BIIPBHICKUBAHUIO TOIUIMBA M OTCYTCTBHIO <GAallOPHOTO

Kproka» (puc. 4.7)
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Puc.4.7 Heoocmamournoe yniomuenue pacnvliumens 8 4emeépmom yuiuHope.

CHIKeHMe MHTCHCUBHOCTH OTPAKCHHBIX BOJIH W HE3HAUYMTEIHHOE PA3IMYHMe B JABIICHHUU IO W TIOCIE
BIPBICKUBAHMS TOIUIMBA YKa3bIBAIOT HA TO, YTO OCTATOYHOE JABJIEHHE OTCYTCTBYeT. Takue paclbUIATEIH
JOJDKHBI  3aMEHSTBCSA, T. K. NMPOHUKHOBEHHE Ia3000pa3HBIX IPOJAYKTOB CrOpaHUs MOXKET IMPUBECTU K
3aBUCAaHHIO Wbl pachbimTens (puc. 4.8). 3aBucimas wWria pacmbUIMTENsl HapyllaeT BeCh MpoIlecce
BHOpbICKUBaHMs. [lOBBINIEHME W TaJCHUE MABJICHHS IPOUCXONAT KpailiHe HeMHTEeHCHBHO. Hauano wu
OKOHYAHHE BIPHICKUBAHUS TOYHO HE OMPECIITIOTCSI.
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Puc.4.8 3asucanue uenvt pacnviiumens 6 mpemvem yuiuHope.

B mro6om pacoeuidTene B mpoiiecce paboThl oOpasyercs cioii Kokca. HacTymaer Takoi mepHon
OKCILTyaTalliv, KOoraa KOKCOBaHHE MPEBOCXOIUT yCTaHOBJIeHHBII‘/'I IIPOU3BOJUTCIIEM JOIIYCK — IIOIIEPEYHOC
CCUCHHEC OTBCPCTHUA Ha BBIXOAC U3 PACHBIINTEIIA CUJIBHO CYXKACTCA. Ilociae OTKPBITUA q)OpCYHKI/I JaBJICHHUC
cunpHO moBbimaercss  (puc.  4.9). IloBbllIeHWE OCTATOYHOTO JABICHHS XapakTepusyercs Oosee
WHTCHCHBHBIMHA OTPaKCHHBIMU BOJTHAMH, KOTOPBIC MPH BO3PACTAONICH YAaCTOTE BPAIICHUS KOJICHYATOTO
Bajla MOTI'yT IPUBECTH K IMOABIPBICKaAM TOILIMBA, KOrjga paclblJIMTECIIb OTKPBIBACTCA BO BTOpOI71 u TpeTI/Iﬁ pas
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(puc. 4.10). ITonBIPBICKH YBEINYHUBAIOT BEIOPOC CaXH, T. K. B KOHIIE TPOIIECCa CTOPAHUS B KAMEPY CrOpaHHUs
MOCTYTAeT II0XO0 paclblIeHHOE TOINBO. Kpome Toro, A peakiiuu ropeHust He XBaTaeT KHUCIOpOo/Ia.
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Puc.4.9 Bo emopom yununope — 3aK0KCOBAHHbLI PACNBLIUMED.
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Puc.4.10 Bo smopom yununope —noosnpwicku monausa npu 15 u 20 epadycax yena nosopoma
konensana nocie BMT (noxkazanvl cmpenkamu) uz-3a 3aKOKCO8AHHOCIU PACTbLIUMESL.

Ha puc. 4.11 noka3aHo, 4TO B YETBEPTOM LIWJIMHJPE YaCTh OTBEPCTUH 0e3MTH(TOBOTO PaCIbUTUTENS
3aKOKCOBaHbI — Ha CTEHJE Ui TPOBEPKH pacmbutuTened 3T1or nedekr mnoarBepkiacH. CyxeHHOE
TIOTIEPEYHOE CEUeHNE OTBEPCTUS PACTIBUINTENS BBI3BIBACT YK€ Ha PEKUME XOJIOCTOT0 X0/1a CHIIbHBIIN OAbEM
JaBJIeHUs BIpbICKMBaHuA. HepaBHOMEpHOE pacmpesiesieHre YacTHIl TOIUTMBA B KaMepe CropaHus IPUBOAUT K
nmoBhIeHU 0 JsIMHOCTH OI' M HEeyCTOMYMBOM paboTe nBUraTEIs.
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Puc 4.11. B uemsépmom yuaunope 06a uz nsamu omeepcmuil 8 6e3utmupmosom pacnvliumeine
sakoxcosanwt (Audi 2,5 TDI)
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Puc 4.12 IToosnpeicku monausa 6 mpemvem yuaunope npu 14 2pao yena nosopoma xonensaia
nocie BMT u3-3a uznouienno2o nacHemamenbHo20 K1anaud.

W3HoIIeHHBIH HAaTHETATENbHBIA KITallaH CHIYKEHHWEM pas3rpy3KH IMOBBIIIAET OCTATOYHOE AaBiicHue (Ha
puc. 412 — B TpeThbeM IMIUHIpPE), KOTOPOE BEAET K CHJIBHBIM MOABIPbICKAM ToriMBa npu 14° yria
MOBOpOTa KoMeHdatoro Bama mocie BMT. OngHOBpeMEHHO YBEIWYHBACTCS IMPOJODKUTEIHFHOCTH
BIIPBICKMBAHUs TOMIMBA. CHUKEHHBIH pa3rpy30uHbii 00bEM TOIIMBA yBEIWYHMBACT Mojady. [IpojsieHHoe
BIPBICKMBAHNE M TOABIPHICKH TOIUIMBA MPHUBOIAT K pe3komy mnoBeimenuto aeiMieHus OI'. Tloarekaromuit
HATHETATENbHBIN KiTalaH He JCPKUT IMOCTOSHHBIM OCTAaTOYHOE JaBJICHHE TOCIE 3aKphITHS (QopcyHKH. B
COOTBETCTBUHU C ITHUM 3aTSATMBACTCSl BPEMs TMOBBINICHUS U najneHus nasieHus (puc. 4.13). Tlo-Buaumomy,
KaxcyIieecst 0onee BBICOKMM MaKCHMAaIbHOE JIaBJICHUE BIPHICKHBAHKS BBOIUT B 3a0ITyXK/I€HHE, TIOTOMY YTO B
3TOM CiIyJae YBEIMYMBAETCS Mepenal MeXAy OCTATOYHBIM U MaKCUMAJIbHBIM JaBICHUSMHU.
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Puc. 4.13. Hacnemamenvhwlil K1anan 6 MonausHoU annapamype mpemobe2o
YUIUHOPA noomexaem, OCMamouHoe 0aeieHue PAGHO HYI0

W3HomeHHOCTh TUTYH)KEPHOM Mapbl Hacoca TPO3UT 3aepXKKOW Hadaja BIPBICKUBAHUS, KOPOTKHUM
BIPBICKMBaHHEM U CIa0biM moBbIieHueM aaBieHus (puc. 4.5.14). [Inoxyro peryiupoBKy IUIyHKEPHBIX Tap
MOKHO BBISIBUTH y psanubix THB/I mo pasnuyusiM 3HaYeHHUSAM Hadyana BIPHICKUBAHUSA B OTACIBHBIX UINHA-
pax ¥ pa3IMyHON MPOIOKUTEIHOCTH BIPHICKHBAHHS.

1 | 1 I 1 I 1 1 I
20 10 0 -0 -20 -30 -40 -50 [GRAD Kw]
Puc 4.14. Hznowennvie demanu Hacoca 6 MONJIUSHOU Annapamype nepeo2o YuiuHopa.
Cmpenkoil yKazana 3a0epicKa Ha4iana 6NpulCKUSAHUs. MONIUBA 8 NEPEOM YUTUHOPE
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Tabnuna 1 morcka HeucIIpaBHOCTEH JODKHA TOMOYh B TIEPBBIX MOMBITKAX MPOAHAIN3UPOBATH BEICOKOE
JIaBiieHHe BIpbIcKuBaHusg. OIHAKO OHA HE MOXKET 3aMEHHMTHh Balll COOCTBEHHBIM OMBIT M3MepeHHni. BakHo
Yaiie MCIoib30BaTh 3amuch rpagukoB B (aiii, onucath BBISIBICHHYIO HEHCIPABHOCTh, H MONYYHTh, TAKUM
00pa3oM, COOCTBEHHBIN apXUB HEUCIIPABHOCTEH.

Tabnuna 1. [Touck HencnpaBHOCTEH O aHAIM3Y BBICOKOTO JABJICHHS BIPHICKMBAHUSI.
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Bbicokue oTpaXEéHHble BOMHbI

Mnockue oTpaxKEHHbIE BOMHbI

[MopBenpbicKu

KpyTon nogbém nasnexHus
nocre Hayana BnNpbICKMBaHUSA

Hanuune «3aNOPHOro Kproka»

CnuLKOM 3aTAHYTbIV BMPbICK

CnuLLKOM KOPOTKMIA BMPbICK

[naBHbIN NOABEM LaBneHus

KpyTon nogbém gaBneHns

Hwn3koe nukoBow aaBneHus

Bbicokoe nukoBoe gaBneHune

st cuctemsl ¢ Hacoc-pOPCYHKAMU MITH aKKYMYJISITOPHON CHCTEMBI BIIPHICKA HEJIb3sl MIPOBECTH aHAIU3
BBICOKOI'O AAaBJICHUS C UCIIOJIB30BAHUEM 3a)KUMHBIX JaTYUKOB. B cl1ydac aKKyMyJIHTOpHOﬁ CHUCTEMBI BIIPLICKA
Opyd moMomM ocuwuiorpadga MOXHO 3adUKCHPOBAaTh KOJcOAHMs MaBICHUS B aKKyMYJSATOpPE C HC-
IMOJIb30BAHWEM INTATHOI'O JOaT4YMKa MOaBJICHHA B aKKYMYJIATOPC. Bonee IIpoOCTBIM MCTOJOM IIpHU
JUATrHOCTUPOBAHHUHN AKKYMYJIATOPHBIX CHCTEM BIIPBICKA ABJIACTCA H3MCPCHHUC pacxXxoda TOIJIMBAa B JIMHUU
oOpaTHOro ciuBa GopCyHKH.

ITynbpcaruu U3MepsAOTCs Tpu moMord aataukoB I1J[-4/TIJ[-6, ycraHaBIMBaeMbIX Ha HMCCIEAYEMYIO
TOIUIMBHYIO TPyOKy. Tak kak k momyiato AMJI-4AKM omHOBpEMEHHO MOKHO MOAKIIFOYUTH TOJBKO OIMH
natuuk [1/1-4/T1J]-6, curHanbel mylibCcallfii JaBJICHUS HY)KHO MPOCMATPHBATH M 3aMKChIBATh OTACIBHO JUIS
Kakoro murHApa (ucnbiranne Cvechb O Iy abcaluu TOMINBA).

[lpu dopmupoBaHHH OTYETA MOXKHO BBHIOpATh 3allUCH TPAQUKOB PA3HBIX LWJIMHJAPOB M CBECTH HX
BMecTe st Gonbliell HarsAHOCTH B HcnbitaHnd CMmechOIlyibe. TomiuBa - cpaBHenue. CHavana
BBIOMPAIOTCS HECKOJIBKO 3amucel u3 6azbl. MOXHO BBIOpATh OT 2 70 8 3ammceid Ui cpaBHEHUS. 3anucH IS
BBIOOpa MOYKHO OTQHIBTPOBATH 110 KIIUEHTAM.
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Ha " naneau oro0pa:kenus" moka3aHbl 3-1 MOMEHTA BIPHICKA TOTLTMBA U3 Pa3HbBIX 3aIHCEH.

Ha " naBuranmonnoii naneaun" mokaszat rpaduk Bcero Oydepa qJaHHBIX akKTUBHOM 3anucH. [lepexon Mexay
3anucsaMH 10 kinasuie "Tab".

VY akTHBHOH 3am¥ici MO>KHO BBIOpaTh HY>KHBIN Kajp knasuimamu "PageUp” u "PageDown".

Kuonka "3anmuce” ciyxut s 3anucu otdera. OTuér 3amuchiBaeTcs B 6a3y JaHHBIX, TJIC €r0 MOTOM MOKHO
MPOCMOTPETh, HACTPOUTH MaciuTad kaxaoro kanana. [lepexon mexny xaHamamu kinasumamu "PageUp" u
"PageDown" win MbIIIKoN (aKTHBHEBIN ITOMeEYaeTcsl 3eJIEHOM TOUKO#). Y aKTHBHOIO KaHajga MOKHO MEHSTH
mIKamy mo Y. DTy 3amuch MOXKHO pacIedararh.

MT5M01AMO0411-A8



Momop-Tecmep MT10KM ¢ AMAO-4AAKM 59

4.6 lInarHoCcTUKa JaTYNKOB
OwarHoctuka nambpa-3oHga

JIssmMOma-30H1 BKIIIOYCH B KOHTYP OOpaTHOM CBSA3M CHCTEMBI PETYJUPOBAHUS U MOKA3bIBACT OTKIOHCHUE
cocTaBa CMECH OT CTexuoMerpuueckoro. Ha pucyHke mpezacraBieH rpaduk M3MEHEHUS HAINpPSDKCHHUS Ha
BBIXOJIC IIMPKOHHMEBOro JisiMOma-3oHma. Ecnmm cmech Oorartas, TO JsiMOJa-30HJ BBIJIACT IOBBIIICHHOE
HaIpsDKEHHUE, eclii OeHas — To Hu3koe. DBY, u3Mepss curHai ¢ JaM01a-30H/1a, aHaIM3UPYET COCTaB CMECH.
W B 3aBUCHMMOCTH OT COCTaBa YBEJIHMYHMBACT WM YMCHBIIACT KOJUYECTBO TOIUIMBA, IBITAsCh BBIACPKATH
crexuoMmerpuieckuii koappumpent a=1.0.

08 ﬁ
oE-—

[E3
07 ag €3 1.3 1.1 1.2

Ousnueckn  AMONA-30HA  BKPYYeH B BBIMYCKHOW  KoJutekTop. CyIIecTBYIOT — HECKOJIBKO
Pa3HOBUIHOCTEH: C DJIEKTPHUECKUM IOJIOTPEBOM, C MOJOTPEBOM OT BBIXJIOITHBIX Ta30B, C MOATATHBAIONINM
PE3HCTOPOM.

[TpocMoTperh cHrHaN JIAMOIa-30HAa MOXKHO B PEKHME CaMOITHCIA, TOIKIIOYMB €ro BbhIxon (uepes
MOAXOMAIINIT 0TBEeTBUTEND) KO BXoay Bx1(IN1).

Curnan isiM0/1a-30H1a JOJKEH TIOCTOSIHHO MEHSIThCS OT BBICOKOTO YPOBHS K HU3KOMY. JTO O3HaYaerT,
YTO KOHTPOJUIEp paboTaeT ¢ BKIOUYEHHOW 00PaTHOM CBSI3BIO IO JIMOIa-30HY.

Eciu curaan mocTosHHO HaXomuTcs B KpaiHem BepxHem momokennn (0,8...1,0B), To 310 03Hayaer,
4TO CMeCh OUYCHb Ooraras, ¥ KOHTPOJUIED HE B COCTOSHHUH €€ OOCAHUTH (B LMJIMHIDP IMOMAJAcT MHOTO
TOIUIMBA, HampuMmep, “ipromas’ (QOpCyHKa, TMOBBIIIEHHOE JaBJICHHE TOILTUBA, HEMPaBHIbHBIC NAHHBIC C
JMPB, I3, 3abuthiii Bo3maymHblid (GuiabTp). Eciu cHrHam HaxOmUTCs OKOJIO HYJs, TO CMECh O4YCHb
OenHast (3arpsi3HeHHbIC HOPCYHKH, TIOHMKEHHOE TaBJICHHE TOIUIMBA) UIIH HEUCIIPABEH caM JIsIMO1a-30H1.

Eciu curHan 3aBuc B KaKOM-JTHOO MONOKEHUHU (OOBIYHO B CPEIHEM) U HE PearupyeT Wi pearupyer, Ho
o4eHb ci1abo, Ha pe3Koe U3MEHEeHHe ToAayun TominBa (“meperasoBka”), TO 3TO TaK )K€ CBHICTENLCTBYET O
HEUCIPABHOCTH JISIMO/Ia-30H1a.

YacroTa M3MEHEHMsI CHUTHaja JIOJDKHA OBITh He HIDKE 8 pa3 B CEKyHAYy Ha XOJOCTBIX 00OpoTax.
MeHblllee 3HaYCHHE YacTOTHI TOBOPHT O HHU3KOW CKOPOCTH peakiuu JsMmOpa-3oHaa. B cpemnem s
IIUPKOHMEBOr0 JaTyhka (yCTaHABIMBAEMOro0 Ha OOJBIIMHCTBE aBTOMOOWIICH), BBIXOJHOC HAINpPSDKCHUE
JIOJKHO M3MEHSThCS B JIHANa3oHe!

- MUHUMAaJIbHOE HamnpsbkeHue, npumepro 0,2 B u meHbIe;
- MaKcUMalbHOe Hanpsbkenue, npumepro 0,8 B u Gosnbiie.

B HekoTopeIx cHcTeMax «Macca» JsIMOJa-30HAa TOJKIIOUEHa HE K «Macce» aBTOMOOWIs, a K
BHYTpPEHHEMY UCTOYHHKY HarpsbkeHus DBY, B oToM cilydae HampspkeHHE Ha CUTHAIBHOM BBIBOJAC MOYKET
ObITh ¥ 2...4 B, HO B 1F000M cily4ae aMIUIMTY1a KojieOaHu He To/bkHa ObTh MeHbIe 0,6 B.

[TocrosinHoe Hampsbkenne B jauanazone 0,4..0,6 B (3aBucur or DCVY]], Moryr ObITh W Ipyrue
HAMpsDKeHUs, HampuMmep, 3Ha4duTeldbHO Oonbimie 1 B) MOXKET TOBOPUTH O BBICOKOM BBIXOJHOM
CONPOTUBIICHUU JaTYMKa. JTO MOXET MPOUCXOIUTHh M3-32 pPa3pblBa CUTHAJBHOW IICMU JaTYMKa WK LElH
3a3eMJICHUS], OTCYTCTBUS HAIIPsDKEHUS Ha HArpeBaTele JaTYMKa MM U3-3a HEHCIPaBHOCTH Camoro JisMoO/a-
30H]A.

AHaNOTMYHO MOXHO TPOBEPUTH W Jpyrue naTdauku cucrembl JCY]l, mpocMaTpuBas WX BBIXOTHBIC
CUTHAJIBI B PSKHUME CaMOIUCIIa WM OcHiuiorpada.
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4.7 AnarHocTnka UCNONHUTESIbHbIX MeXaHU3MOB
OnarHocTtuka popcyHoK

OmHUMHM M3 OCHOBHBIX HCHOJHHUTEIbHBIX MEXaHHW3MOB B CHCTEME TOILIMBOIOJAYN WH)KEKTOPHOTO
ABTOMOOWJISL SIBISIFOTCS TOTUTUBHBIE (popcyHkH. C HMX TIOMOIIBIO TOIUIMBO JO3UPOBAHHBIMH MOPIHUSMH
nopaercs B mwinHap. Omun BeiBox GopeyHku (“+7) moakimtodeH k +12 B, apyroii — k BRIXOAHOMY JApaiiBepy
KOHTpoJuiepa. (B HeKOTOpBIX cucTeMax, Iie UCIONb3YIOTCs HIU3KoOMHbIE (2-4 OM) dopcyHKH, BBIBOIBI “+”
MOT'YT OBITh MOIKIIOUEeHbl K +12 B depe3 MOMONHUTENBHBIE PE3UCTOPHI MM K BBIXOAY HIMPOTHO-
UMITYJIbCHOTO MOJIYJIATOPa KOHTPOJLIEPA JJIsl yMEHBIICHHUS] MOIIIHOCTH, pacCenBaeMoi (POPCYHKOM).

Jnist HaOmroieHust M M3MEPEHUS CUTHAJIOB Ha BBIBOJAX YIPaBIeHUsT (OPCYHKAMH MOXHO ITOJKITIOUYUATE K
Hum  Bxoma  Bx2(IN2)..Bx5(IN5) (m1s  moakimroueHuss kK (GOpCyHKaM — Ha  JIBUTATENSAX
BA3 211X HeoOxomumo HCHonb30BaTh Kabenb-agantep (opcyHok BA3 AM4-CH1-®OPCYHKA wunm
kommyTatop K®-2 comecto ¢ kabenem AM4-C73-BJIOK) u ucciaeqoBaTh CUTHAIB B HCTIBITAHUK CMeCh
O DopcyHKH - hopma Hanp.

H3mepenne mapaMerpoB CHTHAJIOB MPOBOAUTCS B ucHbITaHHn CMech O @POPCYHKH -W3MeEpeHMS.
BriOpoc HamnpshkeHUs 1mocie OTKIIIOYEeHHUs ToJbKeH ObITh He MeHee 60 B. MeHblee HanpsiKeHHE TOBOPUT O
KOPOTKO3aMKHYTOM BHUTKE B KaTyIIKe (JOPCYHKH HIIM O HEHCIIPABHOCTH BBIXOIHOTO JIpaliBepa KOHTPOJLIEpa.

B MomeHT 3ambIkaHus (OPCYHKH Ha 3eMITI0 UMIYJBC JOJDKEH MMETh YeTKHH (POHT, W MaJieHue Ha
KJIF04YE B OOJIBIIMHCTBE CUCTEM HE JODKHO ObITh Oosice 0,4 B. MHaue, nnu HeMCIIpaBeH BBIXOAHOM apaiiBep,
WJIH UMEIOTCSI MeKBHUTKOBBIE 3aMBIKAHHSI B OOMOTKE (DOPCYHKH.

JlmutenbHOCTh (BpeMsi) BIIPBICKa JOJDKHA COOTBETCTBOBATh HOPMAJIbHON pabOTe ABUTATEIIS.
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100

Jpyrue ucnonuurensHbie yerpoiictBa ICY ]I (perymsaropsr XX, kiamaHa, pene ¥ T.J.). IPOBEPSIOTCS
MPOCMOTPOM CHUTHAJIOB HA HUX B peKUME ocuuiuiorpada.
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