CPEOCTBA ABTOMOBWNbHOW OUATHOCTUKW

Cxanep MT10COM

C nporpaMmmMHbIM obecneueHuem
MT10

Ha 6ase apantepa AMA-10CO

pexXum Tecrtepa

PykoBoacCcTBO nonb3oBaTens




2 HII «HTC»

COLOEP>XAHUE
LBBELEHUE ...ttt e et e e e e e e e e e e et aeaeeeeeeeennnnns 3
2. TIOATOTOBKA KPABOTE ..........ooiiiiiiiiiiiiiiiiiiiie ettt eese e eeeeeeeneeeneees 4
2.1 Ha3zna4yenue BX0A0B H NOAKJIIOUYECHHNE KAOCTCH U TATUHMKOB .........uvvvvererrnenrnenessnsnsssnssssssssssssnes 4
3. PABOTA B PEXXUME OCLUITNIOTPA®A U CAMOIMUCLIA ... 7
4. PABOTA B PEXXUME MOTOP-TECTEPA.........coore e 10
4.1 HACTPOMKA THIIA IBUTATEIIS .. ..eeeeuveeeeuteeeateeesseessseesssseesssseesasseesassessassessassessaseessnssessnseessnsesssnns 11
4.2 HACTPOMKA CHHXPOHMBAIME .......eoteeureeueesseessesssesseeseasesseesseassesseessesssesseessesnsessnessesssesseessesnsens 12
4.3 InarHoCTHKA AKDB H TEHEPATOPA ..ot 13
4.4 IuarHoCTHKA CHCTeMBbI MPEANYCKOBOI0 Pa30rpeBa AN3eJbHbIX IBUTATENCH ........c.ccvevneee. 15
4.5 InarHoCcTUKA COCTOSIHUS IUTHHIAPOMOPIIHEBOM TPYIIIBL.....c..eeitieririeesieeresieesreenesieesseenenns 17
4.6 [INATHOCTHKA CUCTEMBI 3AMKMTAHIMS «.....eeueeeueeeiueeeteeaueeaseesseeaseassesaseesseesseesseeaseessesssesssessnnes 22
4.7 InarH0CTUKA BTOPUYHBIX HETEH BAMMIAHMS .......veeueeereenieeateesseeaseesseesseesseesseessesssesssessnns 30
4.8 U3mepeHue pa3pe:keHust M MyJIbCANU TaBJI€HUS BO BIYCKHOM KOJIEKTOPE..........cvennn... 34
4.9 IuarHoCTHKA CHCTEMbI MUTAHUS TU3€TbHBIX IBUTATEICH ...oeeoveieviriiesiieieseeseeee e 35
4.10 JIMATHOCTHKA JATUHIKOB .....ccciuveeeureeaseeesseesssessasssssssesssssesssssesssssesssssesssssessnsessssssessssesssssesssnns 43
4.11 TuarHOCTHUKA HCTIOTHUTEIBHBIX MEXAHMBMOB.....ccueiiteeieeaueasseeaeeesseesseessesaseessessseessessnns 44
412 TAB0AHAIIMBATOP -...ccuveenveeeeteenseeseeaseeseassesseassesaseaseeseaasesseesseaaseaseeseeasesaeeaseeasesnneareenrenneenseenneans 46

MT5A01SOM1111-A3



CkaHep MT10CO Ha 6a3ze AMO-10COM 3

1. BBegeHue

Juarnoctrueckuii koMmiuiekc Ckanep MT10COM c ucnionb3oBanuem agantepa AMJI-10CO,
Ha psany ¢ (QyHkuuel ckaHepa, oOnamaeT (GYHKIUSMU MOTOP-TecTepa HA4YaIbHOTO YPOBHS,
ocuuiiorpaga u camonucua v mMo3BossieT d3PGEKTHBHO BBISBIATh HEUCIIPABHOCTH B CIICTYIOIINX
CUCTEeMax:

Cucmema 3axcuzanus
JlMarHoCTHKA NEPBUYHBIX U BTOPHYHBIX IEMICH 3a)KUTaHHS .
- OmpeleseHUe COCTOSHUS CBEUYEH M CBEUHBIX MTPOBOIOB,;
- OmpeJeieHHe PEKUMOB padOThI M HEUCITPABHOCTEH KATYIIKU 3a)KUTAHHUS;

- JIMarHOCTHKA KOMMYTaTopa U JaT4yuka XOoJia;

Cucmema monaueonooauu 0eH3uHoBbIX Osuzameneil

DOnexkTpuyeckass  NpOBEpKa  KAaHAIOB  YyIpaBlIeHUs  TOIUIMBHBIMU  (OpPCYHKaMH |
UCIIOJIHUTEIbHBIMU MEXaHHU3MaMH (PEryJsiTopa X0JI0CTOr0 X0/1a U T.1.)

HpOBepKa pa6OTBI AaTYUKOB (TeMnepaTprI, IMOJIOXKCHU A ,leOCCCJ'ILHOI\/’I 3aCJIOHKH,
AaTUYHKa KUCJIopoda, AaTUUKa MAaCCOBOT'O pacxoaa BO3AyXa U T. ,Z[),

Onpez[eneHHe COCTaBa BBIXJIOINHBIX I'a30B IIYTEM IMOAKIIOYCHHUA BHCIIHEIO Ia30aHaIM3aTopa,

Cucmema monaueonooauu Ou3eibHoix oguzameseit

Huarnoctuka coctosnuss THB/I u popcyHok o xapakTepy KpUBOil mysibcanuit
JaBJEHUS B TOIUIMBHBIX TpyOKax (¢ ycunurenem 3apsaa Y3-I1C u gatunkamu [1/1-4/
[11-6).

DnekTpuyeckas MpoBepKa KaHaJIOB yIPaBJIEHUS TOIIMBHBIMU (OPCYHKAMU.

Cucmema npeonycko602o pazozpesa Ou3eibHbIX 0gucamee

JlnarHocTHKa JIEKTPUUECKUX Ilenell cBedYell HaKala MM 3anajlbHOl cBe4H (C JaTYMKOM
toka KT-14C).

Cucmema 2azopacnpedenenus
OrneHKa OTHOCUTENFHOM KOMITPECCHH TI0 [IUITUHAPAM B PEKUME CTaPTEPHOUN MPOKPYTKHU;

H3mepenne KOMIpeccuu B JMHaMKKe (Ha paOOTalOIIeM JIBUTATENE) U B PeXKUME MPOKPYTKH (C
narunkamu pasienns J1J1-8C/1/1-10C);

Omnpenenenue npaBUIbHOCTH ycTaHOBKU peMust [ PM (¢ matunkamu nasnenus 1J1-8C/11-
10C);

KonTtposs paboTs! kinananoB (¢ qarankamu gaienus B muauaape J/1-8C/1J1-10C wmu ¢
naryrkoM abcomotHoro aasneaus JITK-2C).

Cucmema numanus u 3apa0Ku

[IpoBepka paboThI reHepaTopa U CUCTEMBI 3apsAKU aKKyMYJIsITOpa

/Ionwmumeﬂbuble B803MOIHCHOCHMU

PaGora B peKUMC 2-X KaHaAJIbHOT'O ocunﬂnorpa(ba (C BO3MOXHOCTBHO CHUHXPOHH3ALIUHU OT
JI000ro M3 KaHAJIOB WU OT HHAYKTHBHBIX KJIeIIell B KaueCTBE JaT4yHMKa IepBoro I_II/IJ'II/IHI[pa)
WK CaMOITIMCIIa C BOSMOXXHOCTBIO 3aIlMCH.
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4 HIIr «HTC»

2. NMoproroBKa K pabore

BHUMAHHUE!

BBIBOJIbI KABEJIEMI CHAYAJIA TOJK/IIOYAIOTCS K AIAIITEPY AMJ-10CO, A
3ATEM K ABTOMOBUJIIO!

BO N3BEXAHUE [NOPAXXEHU A SJIEKTPUYECKUM TOKOM KUIEIH,
I[TOAKJIXOYAEMBIE K BBICOKOBOJIbTHBIM LIEITAM 3AXNI'AHUA, TAKXKE JOJDKHbI
CHAYAJIA TIOJKIIIOYATBHCA K AHAIITEPY AM/I-10CO, A 3ATEM K ABTOMOBUJIIO!

BCE IIOAKJIIOYEHMA K CHUCTEME 3AXUI'AHUA  ITPOU3BOAUTL HA
3ATJIYHIEHHOM JIBUT'ATEJIE!

2.1 HasHauyeHue BXxoa4oB v NoAKnoYeHUe Kabeneu n oaTtT4ymkoB
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CkaHep MT10CO Ha 6a3ze AMO-10COM 5

Bxoabl «1/KV+» u «2/KV-»
VYuuBepcanbhble aHanoroBeie Bxonusl «U/KV+» u «2/KV-» moryr pabGorath B pasHBIX
peKUMaXx.

B kauecTBe yHMBEpPCAIBHBIX OCLMILIOrPAQUUYECKUX - JUIS MOAKIIOYEHHS K HHU3KOBOJIBTHBIM
nersiMm DOCVYJ[ — K jaTdyuMkaM, MCIOJHUTEIbHBIM MEXaHM3MaM, MEPBUYHBIM LEMSIM CHUCTEMBI
3akuTanus. I MOAKITIOUEHUS B 3TOM PeXUMe HCToib3yroTes kadbemu: CO10-C11-7K, CO10-
C21-I' (xenroro ® TONYyOOro IBETa — COOTBETCTBYIOT IIBETaM JIydeil B pexume
ocimiorpadal/camonucua). s moakmouenus kabenei k mernsm DCVY J] MOXKHO HCIOIB30BAThH
noaxozsmue o pamepy nepexonuuku HII-3-XX, HII-KT («xpoxoaun»), LY TIbI-UT'JIbI.
K mo6oMy U3 BXOJOB MOXKHO MOJKJIIOYMTh MHAYKTHBHBIC KJICIIM CHHXPOHHU3AIUHU (IaTYHKA
nepBoro muaunapa) KCHU-6. Kiemu moakiro4aroTess K BBICOKOBOJIBTHOMY MPOBOJY KaKOIo-
au60 (0OBIYHO TEpBOrO) IMIMHAPA HAa ABTOMOOWJISIX C KIACCHYECKOW CXEMOW CHUCTEMBI
3)KUTAHUS C MEXaHHMUYECKHM pacrpeieinTeneM u (OpMUPYIOT UMITYJIBCHl Hadalla OTCYETa B
pexumax, rje HeoOXoauM cueT HMIMHAPOB. Hamnyue 3Toro garyvka mo3BOJSIET OJHO3HAYHO
OTIPEIeNIATh, KAKOMY IWJIHH/PY COOTBETCTBYET OCIIMIUIOTPAMMA HITM OTCUET H3MEPEHHA.
Ko Bxogam «/KV+» 1 «2/KV-» MOXHO MOJKITIOYUTH JATYAKH BBICOKOTO HANPSKEHUS /IS
M3MEpEeHU U HAOIIOAEHUS OCIMIUIOIPaMM 3JIEKTPUUYECKOTO HANpPSHKEHUSI BO BTOPUUYHBIX LIEMSAX
CHCTEMBl 3aXWraHus. Jmg TOOKIIOUEHHWS K KIACCHYECKOH CHUCTeMe 3aKHTaHHWs C OJHOU
KaTyIIKOM M pachpenenuTesieM JaT4uK Bbicokoro HampspkeHus JABH-2B nonkmouaercst ko
Bxoay «2/KV-» npu oTpHULIaTeIbHON MOJSIPHOCTH BBICOKOTO HAINIPSDKCHUS M KO BXoay « L/KV+»
IpU TOJOXKHUTEIbHOM, K CHCTEME C JIBYXBBIBOJHBIMH KaTyIIKaMHd — JAQTYUK BBICOKOTO
Hanpsokerus JIBH-4B-I1 Ha T0MOXUTENbHBIX BBIBOAAX KaTyiiek — ko Bxoxy «1/KV+», Ha
OTPULATENBHBIX BBIBO/IaX — AaTYMK BbIcOKOro HanpspkeHus JABH-4B-M ko Bxony «2/KV-».
K mo0oMy u3 BXOJOB MOXHO MOAKIIOUNTE garduk adcomoTHoro namienus ATK-2C. C ero
MOMOIIBI0 MOXXHO HU3MEpSTh pa3peKEeHUEe WM H30BITOYHOE J[aBiicHHe (Ha JBUTATENSX C
TypOOKOMIIPECCOPOM) U €ro MyJbCallid BO BITYCKHOM KOJUIEKTOpE, KapTepe ABHUTATeNlss U B
BBIITYCKHON cUCTeME. B peojwcume ocyunnoepaga, camonucya u 3anucu 8viopams oamuyux «1
250xIla=>» ons usmepenus abconromuozo oagnrenus unu «1 250xIla~» ona usmepenus nynvcayuii
oasnenuss eciu oH nookaouern ko 6xo0y «UKV+» u «2 250kIla=»/«2 250kIla~» - ecau
nooxouer Ko 6x00y «2/KV-».
K mrobomy U3 BXOJIOB MOXHO MNOAKIIOUUTH TokousmeputenbHble kiem KT-14C u ux
Moudukanuu. C MOMOIIBI0 HUX MOXHO HaOmr0AaTh (OpMy CTapTEepHOTO TOKa B PEXKHME
MPOKPYTKH, TOKa 3apsAKH akkymyisTopa. I[lo ¢opme mysibcanuii cTapTepHOTO TOKAa MOXKHO
OLICHUTh OTHOCHTEIbHYIO KOMITpECcCHIo 1o nuiuHapam B uctsitanun HIIT & Komnpeccus (no
TOKY). B peoicume ocyunnoepaga, camonucya u 3anucu gviopams damuux «1 2504» eciu on
nooxnouer ko 6x00y «UKV+» u «2 2504» - ecau nookmouen ko 6x00y «2/KV-».
K nrobomy u3 BXOZ0B MOXKHO MOJAKIIOUUTE ycmintenb nbe3ogaruuka Y3-IIC. Ileke3onatunku
MA-4/TI1-6 3akperuisoTcs Ha TOIIMBHOW TPYOKe Kakoro-iubo (0OBIMHO MEpPBOIrO) IMIMHIpPA
Ha qu3enbHbIX apTomoouisix ¢ THB/I HemocpeacTBeHHOro AEHCTBUS U (POPMUPYIOT UMITYJIBCHI
Hayaja OTcYeTa B pPEKUMax, TJe HEOoOXOAWM cYeT IIuHApoB. Hammume sTOro mardmka
MO3BOJISICT OJJHO3HAYHO OIpPENeNATh, KAKOMY LMIMHJIPY COOTBETCTBYET OCLMIUIOTpaMMa WM
OTCYET H3MEpEeHUH. DT Ke [aTIYUKW TIO3BOJSIFOT HCCIIEAOBAaTh ITYJIbCAIIUN JIABJICHUS B
TOIUTUBHBIX TpYyOKax, 4TO JaéT BO3MOXHOCTH OLCHMTh PaboTy IuryHkepHbix nmap THBJ[ u
pacnbuuTeneil GopcyHoK. B peowcume ocyunnozpaga, camonucya u 3anucu 6bi6pamv 0amyux
«1 Piezo» eciu on nookmouen ko 6xody «UUKV+» u «2 Piezo» - eciu nooxniouen ko 6xo0y
«2/IKV-»,
K mobomy u3 BXx0moB MOXHO nonkimtouuTh Aatyuk nasiaeHus JAJ-8C wmu AA-10C u ux
Momudukauu. OH mpenHazHaueH M HU3MEPEHUs KOMIIPECCHH, Yrjia OINepeKeHHs
3QKHTaHWs Ha OCH3WHOBBIX WM Yyrja BIPbICKa Ha JH3EJIbHBIX JBHTATENSAX U
HaOII0IeHHS 3a NPOLlecCaMH B CUCTEME ra3opacipeiesieHusl.
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6 HIIr «HTC»

B peorcume ocyunnoepagha, camonucya u 3anucu viopams oamuux «1 40 amm>» ona oamuuka
JUT-8C, «1 25 amm>» ons oamuuka I/]-10C ecau onu nooxnouenst ko 6x00y «UKV+» u «2 40
amm»/«2 25 amm>» - eciu nookaoueHvl Ko 6x00y «2/KV-»,

Buumanue:. Ilpedenvho Oonycmumoe epemsi pabomvl O0amyuxa O0AaGleHus HA 3A8€0eHHOM
bensunosom oOsucamene cocmaensiem S5 munym, Ha ouzenvHom — 1 munymy! Ilockonvky 6
YUTUHOpE OOCMAMOYHO BbICOKAL MEeMnepamypd, mo 0amuuk modxcem nepeepemvcsi (npedenvhas
memnepamypa onsi oamyuuxa 120 °C) u eviimu uz cmposi. Bo epems pabomvi damuuxa O0aeieHus.
obopomul dsucamens He O0onicHbl npesviuwams 3navenus 3500 o6lmun. Jamuux 6bepeus om
yoapog!  Ha Ouzenvnvix OeucamenAax UCHOIb306amMb MOILKO C  OMKIIOYEHHOU
MONUBON0OAYEll 8 UCHBIMYEMbLIL YUIUHOD!

Ha GeH3MHOBBIX ABUraTessxX Ijs NOJCOSAMHEHMs JaTyMKa JaBJICHHUS HEOOXOIUMO BBIKPYTHUTH
CBeuy 3axxuranus. BMecTto cBeunm K BBICOKOBOJIBTHOMY IPOBOJY IMOAKIIOUUTH PaspsIHUK U
BKPYTUTb JAaTUUK JABJICHUS B IWIMHAD. PaspsIHUK MOAKIIOYUTH Pa3beMOM THIIA «KPOKOIUII»
Ha Maccy JABHUTraresi. 3aTeM K BbICOKOBOJIBTHOMY MPOBOAY C Pa3psIHUKOM MOXKHO MOAKIIOYUTH
UHAYKTUBHBIE Kiemu cuHxpoHuszauuu KCH-6. B sToM ciydae moakiIOueHHE paspsaHUKA
HE00X0/AMMO, TaK Kak, €CJIM MCIOJb30BaThb BMECTO pa3psAHHMKA CBEUy, TO CHUHXPOHHU3AIMS
MOKET OBITH HEYCTOMUUBOM.

Ha nusenbHbIX IBUTATENs X B 3aBUCHMOCTH OT KOHCTPYKLMH JAaTYMK 4€pe3 JONOJHUTEIbHBIC
MEPEXOTHUKH YCTaHABIIMBAETCS MO0 BMECTO (POPCYHKH JINOO BMECTO CBEUM HAKaJIMBAHUS.

B OonbIIMHCTBE MCIBITAHWNA CHTHAJIBI CHHXPOHU3AIMU MOIKII0YaoTes Ko Bxoay «L/KV+», a
WU3MEPUTENIBHBIC JaTYHKU — KO BXOy «2/KV-».

Tabauna noaAKJIYEeHUI JaTINKOB I Pa3JTUYHBIX MCNbLITAHMIA.

UcnbiTaHua 1 KV+ 2 KV-
CuHxpoHmusauma (c Tpambnépom) KCKH-6 [BH-2B
CuHXpoHM3auua (C 2-x BbIB. KaTyLLUKaMu) [BH-4B-1 [BH-4B-M
leHepaTop 6€H3UHOBLIN ABUT. KT-14C
leHepaTop AMU3eNbHbIA ABUT. KT-14C
Komnpeccua no Toky 6eH3MHOBbBIN ABUT. KCn-6/gnpB* KT-14C
Komnpeccua no ToKy AM3eNbHbIN ABUT. AnPB* KT-14C
Komnpeccorpag A0-10C/8C
OuHamunyeckana Komnpeccus 6eH3NHOBbIN KCU-6 Aaa-10C
OnHamunyeckas Komnpeccua ansenb Y3-Nc+na4/6 nA0-8C
MepBuyHOoe 3axkuraHue (c Tpambnépom) KCKH-6 K-

Y3CK KCU-6 K-
BTopuyHoe 3axuraHume- 3anucb (c Tpambaépom) KCKH-6 [BH-2B
BTopuuHoe 3axuraHue - 3anmch (C 2-X BbIB. KaTyLKamm) AOBH-4B-MN [OBH-4B-M
Mynbcaunm gasneHna Ha Bnycke 6eH3MHOBbLIN KCK-6/0NPB* AOTK-2C
Mynbcauum gaBneHUs Ha BNycKe Au3enb y3-nNc+na4/6 AOTK-2C
Mynbcauum TonaMBa Ansens y3-nc+na4/6
PaspeskeHne/Haaays 6€H3MHOBbIN KCK-6/0NPB* OTK-2C
PaspeskeHne/Haaays ansenb Y3-Nc+na4/6 OTK-2C

* JITTPB — mitaTHBIN AaTYUK TIOJIOKEHUS pacipeBaa

8..36V

[penHa3HaueH ISl MOAKIIOUCHHS K aKKyMyJsiTopy aBTomoomist (12 wiu 24B). Mcnonb3yetcs
JUIsl IMTaHMS aJanrepa U U3MEPEHUS HANPSKEHUs aKKyMYJIATOPa U €ro IyJbCallui B UCIIBITAHUAX
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CkaHep MT10CO Ha 6a3ze AMO-10COM 7

Daekrpuka O Ieneparop, IIIII' & Kommnpeccusi (1o Toky). MakcHManabHO JIOMYCTHMOE
BxoaHoe Harpspkenue 40B (mpu HanpspKkeHHH Bblle 36 BOJIBT alanTep OTKIFOYACTCS).
JU1st TOAKITFOUeHMSI K aKKyMYJISITOpY Hcronb3yetcst kadens nutanus CO10-1111-AKK.

DLC

[IpennasHaueH As MOIKIIOYECHUST TUATHOCTHYECKUX KaOemel ISl MpOBEACHUS THarHOCTUKU
aBTOMOOWIIA IIpU paboTe B pexuMe ckaHepa. Mcnonb3yercs auarHoctuueckuil kabens CO4-/112-
JAUATI u xabenu-agantepsl ¢ pa3InYHBIMU JHATHOCTHYECKUMH pa3beMaMu. kabenb-amantep ['A3
AMA4-122-T' A3, xabenb-amantep BA3/GM-12 AMA4-/132-BA3, kabenb-agantep OBDIl AM J14-
J43-OBDI | u 1.1.

3. Pabota B pexume ocuunnorpaca mu camonucua

3anycK 93TOr0 peKUMa IMPOU3BOIUTCS M3 TJABHOTO MEHIO — MyHKT Ocummuiorpagp O
Ocunjuiorpad:

i - - = =g w
& Ocumanorpad 1 (OCLMMNOTPA® Bes curxpo) P
WMzmennte  MNpeaSft-F6  CnegFd Cron P9 3anuce F7 [ewats  Bug  Bemog (Esc)
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200
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+200B-1 |
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+200B-2'
300 g
200§
100§
0 E— R, I
X ¥ LleHa geneHna |1 mc 2c (2u.1-2 ¢ gByXELIBOAHEIMK

MaHenb KkaHanoB

ITo3BonsgeT BKIHOUYNTH WM BBIKJIIOUHUTH HYXHBIC KaHaJIbl, UBMCHHUTBH MNPCACIIbl U3MCPCHUSA
JaTYUKOB, BBI6paTB CUHXPOHH3AlHNIO. Kanaisr 1 1 2 MOKHO BKJIIOYATh U BBIKJIIOYATH HAKATHEM Ha
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8 HIIr «HTC»

udpossie KiaBumy 1...2. Bkro4yate CHHXpOHHM3AIMIO OT KaHala HaxartueM kiaBuin «Ctrl-1...2»,
3agaBaTh mkaiay Haxatuem «Shift-1...2». [Ipun moAKIIOUYeHUH K 3TUM KaHaJlaM JaTYMKOB B MEHIO
HACTPOWMKHM KaHajga HEOOXOJAMMO BBIOpaTh THI TMOAKIIOUEHHOIO JaT4MKa Ui MPAaBHIBLHOTO
O0TOOpaKeHUS IITKAJIBI.

Kanan 3 — 3to HampsbkeHue nmuTaHus (aKKymyJisiTopa), KaHail 4 — MyJIbCallii HampsDKEHUS

IIUTAHU.
1 3 — & m—

; 2 s ] & -
m"' - ‘“.m‘; - = = - S -
1 +200B 2 +200B Ubatt UbattP
T L &S @QE Ly
1 +200B G 10/mc | 20(mc

[[BeTa myyeii kaHanoB 1 u 2 cOOTBETCTBYIOT 1iBeTaM Kabenei-npoouukos CO10-C*1-*.
[IIkamy MOXHO OBICTPO MEHSTH C MOMOINBIO MBIIH. ECM TOABECTH Kypcop K BEpXHEMY Kparo
IIKaJIbI, TO, YIACPXKHUBAs JIEBYIO KHOIKY MBIIIN, MOKHO TepeMeIaTh BEPXHUH Mpees, K HIKHEMY
Kparw — HWKHUH (IpH 3TOM Kypcop MeHsieT (popMy Ha MPSIMOYTOJILHUK CO CTpesKkoi). B cepennne
IIKaJbl MOYKHO CMEIATh BBEPX MJIM BHHU3 BCIO IIKAIY.

Kananot 1 u 2 6 peowcume +/-200B mocym uszmepsimv Kak nonoxcumenvhvlie, max u
ompuyamenvHuvle Hanpsadxicenusi. Iloauwiti ouanazon -200...+200 B. Bce uzmepenus npoussooamcs
OMHOCUMENbHO MACCbl npubopa, nooxkmouaemou Kk kiemme «-» AKBE ¢ nomowwto xkabens COL0-
II11-AKK, nooxniouennoeo ko 6xody «8..36V» wiu maccol agmomoouniss npu numanuu npubopa om
pazvéma OUazHOCMUKU.

OHOBpPEMEHHO MOXHO IpOoCcMaTpuBaTh 10 4 kaHaioB. CHHXPOHM3ALKS MOXKET TPOU3BOAUTHCS
ot moboro kaHana. Kanaa cuHXpoHH3anuu 00s13aTeIbHO 10/KeH ObITH BH/IEH HA IKpPaHe.

MaHenb pa3BepPTKN N CUHXPOHU3aLUnun

J 1| &s G- 0Ly

JIBe IieBble KHONKHU OIpPEAesioT (POHT, MO KOTOPOMY HPOU3BOIAUTCS CHUHXPOHU3ALUA.
Crnenyroniye 1Be yMEHbIIAIOT U YBEJINYUBAIOT BPEMS Pa3BEPTKHU.

MaHenb BapnMaHTOB OoTOGpaxeHUs

| o |- BKIIIOYAET/BBIKIIFOYAET PHCOBAHUE TOUEK HA JIYUE.

m: - BKJIIOYAET/BBIKIIIOYAET HAJIOKEHHE BCEX BUJIHUMBIX nyqeﬁ Ha OAHO ITOJIC.

- IEpPEKITIoYaeT PeXXnUM ocuuuIorpad/camMmonucer.

‘4 - BKJIIOYACT/BBIKIIIOYAET MPOrpaMMHBIN (QMIBTP HU3KHX 4acToT (paboraeT Ha pa3BEPTKE
ooubiie 20 mc).
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Buabli CUHXPOHU3aALUUN

MOHO BBIOpaTh CMHXPOHH3AIMIO OT JIIOOOr0 M3 aHajaoroBbix kanajaoB (VKV+ wm 2/KV-,
JaTYNKOB TOKA M JIABJICHUS, TATYMKOB BRICOKOTO HAIIPSKCHUS), BBIOpAB B CBOMCTBAX KaHAJIa MMyHKT
Cunxponusauus. [Ipu 3ToM B IpaBoM BepXHEM YTy KHOIKH MOSIBUTCS CHUHSISI METKA.

B peknMe cHHXpOHHU3AIMK OT aHAJIOTOBOTO BXOJIa YPOBEHb CHHXPOHHU3AIIMH 0TOOpaXkaeTcsl Ha
9KpaHe MoJyiocoil cuHero 1sera. [lpu npocMoTpe mapamerpa MOXKHO HEOCPEACTBEHHO C MOMOILBIO
MBIIIH MEHSTH YPOBEHb CHHXpOHM3anuu. [lomBeante Kypcop MBIMIHM K TOJOCE YPOBHS CHHETO
nBeta. [Ipy 3TOM OH OKEH M3MEHUTHCS Ha JABOMHYIO CTpeiKy. Temepb, HaXaB M YAEp)KUBas
JIeBYIO KJIABHINY MBIIIH, BBl MOXeTe mepememaTh YpOBEHb B HY)KHOE IOJIOKEHHE, JaXe B Jyd
apyroro mapaMerpa. [Ipy HaaMYuMKM CHHXPOHM3AIMHM B OKHE Ha3BaHUs Jydya (KaHaia) MOSBISETCS
KBaJ[paT, MATAIOIINH 3eJEHBIM IIBETOM. ECiy CHMHXpOHU3AIMsI OTCYTCTBYET, TO KBaapaT HAuYMHAET
MUTaTh KPACHBIM I[BETOM.

MoHO BBIOpAaTh CHHXPOHH3ALHUIO OT AaTuynka | mummHapa (uaaykrusHbie ke KCH-6).
[Tpu 3TOM ypOBEHb CUHXPOHU3AILUHI HE PErYIUPYeTCs.

PexuMbI CHHXpOHHU3AIIUN MOTYT HACTPAaWBaThHCS KaK HEMOCPEICTBEHHO B PEKUME MTPOCMOTPA,
TaKk U B HACTPOMKax Habopa.

HaGopbl MO3BOJSIOT 3apaHee CO3[IaTh HECKOJBKO BAPHMAHTOB M3MEPEHHUH M 3aTeM OBICTPO
MEPEKITI0YATHCS ¢ OHOTO Ha Apyrou mo kinaBumaM «F6»/«Shift-F6» B pexxume ocummorpada.

Hactpowka — Npynnbl

Hactpoiika HabopoB BXOJI0B MO3BOJISIET CO3/1aTh yI0OHBIE HAOOPHl OTOOpakaeMbIX BXOIOB U
TUIIOB Pa3BEPTKU JAJIS NAbHEHIIIEr0 OBCEAHEBHOTO UCIIOIb30BAHUS.

[Tpu BeIOOpe myHKkTa U3MenuTh O HabGop wiu nHaxae kiasuiny (F2) Ha skpaHe mosiBiseTcs
JIMAJIOT HACTPOMKN HaOOPOB.

Pexum CTON

[Mepexmovaercs mno kinasuiie (F9) wm
WM pa3BepTKa ocLuuiorpada ocraHaBINBaCTCS.
B pexxume CTOII ecth BO3MOXKHOCTb U3MEPEHHSI BPEMEH U aMIUIMTYJ CUTHAJIOB. BU3UPbI
3€JICHOIO LBETA PUCYIOTCS MBIIIBIO IIPU HAXKATOM JI€BOM KHOMKE. Ilociie UX yCTaHOBKU BO3MOXKHO
nepeMenIeHre JJF000ro U3 HUX MBIIIBI0. PacCTOsHUS MEXIy HUMH IIOKa3bIBa€TCS B HUYKHEM JIEBOM

yriy.

4] o n n
| KHONKOI . IIpu srom "nenra” camomnucuna

¥ [52..53=1mKc " ¥ [-3.98..5,28=8,778

Beixox u3 peskuma CTOII 1o Toit xe kinasumie (F9).

3anuchb rpacdumkoB B 6a3y AaHHbIX

Bo3MoskHa 3amuchk rpadukoB B (ailyl mapauielbHO ¢ UX MPOCMOTpOoM (TpU JBUTAIOLICHCS
“menTe” camomuciia WM paboTaromied pasBepTke ociuiorpada). s camomucia peskuM
BKJIFOYAETCSl Ui aKTUBHOrO OkHa Mo kiaBume (F7) W COnmpoBOXMaeTCs MNEPUOIUYCCKUM
M3MEHEHHEM I1BeTa (hoHa 3aMepoB. Bpems 3amucu orpaHideHo 00beMOM HAKOIHUTENST KOMIIBIOTEPA.
3anuch MOKHO MPUOCTAHOBUTH U OMSAThH MPOAODKUTH 10 KiaBuiie (F7). 3anuch 3akaHYMBAETCS O
BBIXO/Y M3 OKHA CAaMOMMCLA.

s ocimumnorpada mo Haxkaturo Ha kinaBuiny (F7) 3anuceiBacTes TEKyIIUi KaIp pa3BepTKH.

3anucaHHbIC JaHHBIE MOXXHO B JII000€ BpeMs IPOCMOTPETh B ITYHKTE TJIABHOTO MEHIO
nporpammbl 3anuck O IIpocmoTp 3amuceii. Bce 3amucu mpuBsi3aHbl K TEKYIIEMY BH3HTY
BBIOPAHHOTO KJIMEHTA. FIX MOYKHO BHAETH TAK)KE B 3alIUCSX I10 TEKYIIEMY BH3UTY KiIMeHTa (IJIaBHOE
MeHo - Kimentpl O Tekyumii Bu3uT O 3anucu nporpaMMsbl) U B apxuBe (MJIaBHOE MCHIO -
ApxuB O Bcee 3anucu).
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Ecnu He mpeamonaraeTcs BeleHUE 3amuceil O KIMEHTaX aBTOCEPBHCA M UX BU3HTAX, TO BCE
3aMUCH MOTYT MPUHAIICKATh OJTHOMY “KIMEHTY C UMEHEM ---" W MyCTOW JaTod Bu3HTa. B aTOM
Cllydae HY)KHO OTKJIFOUUTh HAalIOMUHAHHMSI TPOrPaAMMBbI 0 HEOOXOJMMOCTH BbIOOpa KineHTa (TJaBHOE
MeHIo - Hacrpoiika O ABTocepBuc O Onucanue O BecTtH cTporuii yyer KJIMeHTOB).

Pexum 3anucb

WNuorma nans aHanM3a HEHWCNpPaBHOCTEW HEOOXOIUMO 3amucaTh HECKOJIbKO CHTHAIOB CO
CKOpPOCTBIO OMpOCa BBIIIE, YEM IO3BOJSIET PEKHUM camomucia. Pexum 3amuch O 3anuch
CHUTHAJIOB TO3BOJISIET 3aMKcaTh BHIOpaHHBIE CUTHANBI ¢ TpeOyeMbIM BpeMeHeM BbIOOpKU. O0beM
3aMMCH ONPEILISIETCS] 00BEMOM CBOOOHOTO MECTa Ha )KECTKOM JIMCKE.

3anvch CMrHanOB Ha BXOJAaX afianTepa B (iaii 6a3kbl AaHHbIX

BuGepuTe BXoAw ANA FAMUCH

BriGepuTe BX0AL. NEQHUON 3AMEROB M HEKMMTE kKHONKY "CTapT" (knaeuwy Enter).
OcTaHoeka - kHonka "Cton” (Enter).

HaumeHosaHKe MHHUM... | Makcu... - Mepuon 3aMepoE, MKC: e
[[]1 esokna= -06.9 70.7 WKEE 2 Ky

[1 250kma™ 4.3 36 | S a— BT

[]1 ks 0 493 T

11 +2008 400,00 400,00 MakcuMym |*3'D

[11 zz504 0.0 7435 : '
D1 Oy e o Tekywas Fanycs

[]1 am10 25amm 0.0 139 fpocrorpers |

[11 004840 0.0 207

[]1 Mee=o 29883 -12.783 ke ‘
[[]2e50kma= 57.6 292.6

]2 250k 45 80 I YnanuTk ‘

‘ DTMEHE ‘

[Ipouecc 3amucu OKaHYMBAETCA NMPU HAXKATUM Ha KHONKY «CTOI», MOCIE Yero TEKYUIYIo
3aIiCh MOXKHO TIPOCMOTPETh, T00aBUTh KOMMEHTAPHU WIH YAAIUTh. [Ipu MOJ0KUTETHHOM OTBETE
JaHHBIE COXPAHSIOTCS, U UX MOXHO OY/IeT MPOCMOTPETh, BBIOPAB IMYHKT TJIABHOTO MEHIO 3amuch O
IIpocmoTp 3amuceii. IX MOXXHO BUIETh TaKkXKe B 3aIHCAX 110 TEKYIIEMY BU3UTY KIHEHTa (TJIaBHOE
MeHio - KimenTol O Tekymmii Bu3uT O 3anucu _mporpamMmbl) U B apxuBe (IJIJaBHOE MEHIO -
ApxuB O Bce 3anuch).

4, Pabora B pexxume Motop-Tectepa

Pexxum Morop-Tectep 1o3BOJIIET IPOBEPATH TOIUIMBHYIO CHCTEMY, CHCTEMY 3a)KMIaHu,
CUCTEMbl MpEABAPUTEIBHOIO HarpeBa, IUTAaHUS M 3apsSAKd, OIEHMBATb KOMIIPECCUIO U
NPaBUIBLHOCTH ycTaHOBKH (a3 I'PM, paboty Typbokommpeccopa, H T.J.

Cnedyem nomnumov, 4mo cCKOpOCHMb U HIOYHOCHIL MEXHUYECKOU OUAZHOCHMUKU 3a6UCUMm,
npejxcoe 6cezo, om yYpOo6HA Keéanugukayuu OUAZHOCHMA, 4 NPUOOPbL ABNAIOMCA MOIbKO
cpeocmeom nonyyeHus UHPopmayuu, HeoOX00UMOU 014 AHANU3A 603MONCHBIX NPUYUH
HeucnpasHocmeil.

O¢ddexTuBHAs AMATHOCTHKA aBTOMOOUIIBHBIX JIBUraTelel C IOMOIIBI0O MOTOP-TECTEPOB, TaK ke
KaK W TPU HCHOJBb30BAaHUU JIPYTUX CPEICTB aBTO-JHATHOCTUKU (CKaHEpOB, Ta30aHAIN3aTOPOB H
T.I.), BO3MOXKHA TOJIbKO IPU HAJMYMK Y IOJIb30BATElNs (IMAarHOCTa) OMPEICICHHBIX 3HAHUWA |
HaBbIKOB. K HUM OTHOCATCS 4YeTKoe MOHMMaHUE MPUHLUIOB pabOThl JBUTATENel BHYTPEHHETO
CrOpaHHs M YCTPOMCTBA MX MEXAHMYECKOW YacTH, a TakKe 3HaHMs 00 YCTPOMNCTBE M MpUHIMIAX
pa®OThl pPAa3NMYHBIX CHUCTEM JBMratens. B uacTHOCTH, 3TO CHCTEMBbI, OTBEYAlOIUE 3a
MIPUTOTOBJIEHUE TOIJIMBOBO3AYIIHON CMECH, CUCTEMbI 3aKUTaHUS U 3JIEMEHTHI, 00ecreunBaroIIe
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COOJTFOICHHE HOPM TOKCHYHOCTH BBIXJIOITHBIX T'a30B. JlMarHocTy HEOOXOIMMO 3HATh OCOOECHHOCTH
yCTPOMCTBA M MPUHIUN PaOOTHl JAATYMKOB M HCHOJHUTENBHBIX MEXaHU3MOB, MPUMEHSEMBIX B
MOJOOHBIX CHCTEMAX.

HeobOxonuMeble amst Hayana caMOCTOSATEIbHON paObOThl 3HAHUS U HABBIKA MOXHO MPUOOpECTH B
OpraHM3aIMsIX U y4eOHBIX 3aBEACHUSX, IIPOBOISAIINX CIIEIIUAIBHBIC KYPCHI U aBTO-THATHOCTOB 10
YCTPOMCTBY, OTKazaM M crnoco0aM [UAarHOCTUKU JIBUTATeNlell aBTOMOOWIEH pa3luYHbBIX
npou3BoauTenei. Bo3aMOXXHO W camocTosATeTbHOE OOYyYEeHHE C HCIOJIb30BAHUEM CICIHATIbHON
JTUTEPATYPHI.

N3-3a Gonblioro pazHooOpasusi Mojieeil aBTOMOOUIEH, TaHHOE PYKOBOJCTBO M KOHTEKCTHAS
MOMOIIs B MPOTpaMMe MOTOp-TecTepa He COACPKHUT MoApoOHON mHpopManmu 00 yCTpoOiCcTBE U
XapaKTePUCTHKAX JBUTATENICH, CHCTEM TOIUIMBOIIOAAYHM, 3KWTAHHS, a TakkKe O IapaMmerpax
CUTHAJIOB YIPABJICHUS, NATUYMKOB M HCIOJTHUTEIBHBIX MEXAaHHU3MOB IJIsi KOHKPETHBIX MOJeNein
aBTOMOOWIICH. DTU CBEACHHS COACPKATCS B PYKOBOJICTBAX IO PEMOHTY aBTOMOOWJICH pa3IMYHBIX
MapoK, B KOMIIBIOTEPHBIX 0a3axX [aHHBIX, CO3/1aBa€MBIX MPOU3BOJUTENSIMA aBTOMOOWIECH U
He3aBucuMbiME Gupmamu (Hanmpumep, AUTODATA, ALLDATA, MITCHELL, CAPS, ELSA, TIS
U T.IL.), B CIICHMAIM3UPOBAHHBIX CIIPAaBOYHHMKAX m3naareabctB Autodata, Haynes, Jlernon-ABsronara,
[lerep I'pang u 1.11.

4.1 HacTtpounka Tuna gBuraTtens

[lepen nmpoBeseHUEM AMATHOCTUKH 00sI3aTENIbHO MPOBEPHTE, KAKOW JBUTATEIb BHIOPAH B OKHE
«IABHIaTeJIb».

EI zmernTe 3annce o geuratene

Oevratens IJ]I'IKB ] Mopanpk pato Tl ] l@sopacnpensneHve ] Yron onepexeHra |

HaumerosaHue |MM 3 245

Kon. wimngpos 43:

CucTema saxuraHua

|D.V|3l3]'|b l]

o

" BerzuHoskii
¥ mMzencHLI

Hapsxetne Soprocem 248 -

OK | Omvena | Cnpaexa

Eciu B 6a3e HET moAXOISLIEro ABUIaTelsl, €ro MOKHO 100aBUTh, HaxaB KHoONKy «HoBas
3aMUCh».

[Topsimox paboOTHl MWJIMHAPOB MOKHO BBIOpPAaTh M3 MPEUIOKEHHBIX BAPHAHTOB, JTHOO BBECTH
BpyuHyto. s cucteM C JBYXBBIBOJAHBIMM KaTYIIKaMM HE BCErja H3BECTHO, KAaKyl0 HMMEHHO
MOJISIPHOCTh MMEIOT BHIBOABI. B 3TOM cilydyae MpaBHIBHOCTH MOXKHO YCTaHOBHTH TOJBKO
HKCHEPUMEHTAIbHO. [IJIs1 3TOr0 MOKHO BBIOPATh 2-X LMJIMHAPOBBIA ABUraTeNb C ABYXBBIBOJHBIMU
karymkamu (BA3 1111), u B pexxume mpoBepkH cuHXpoHu3auuu (MeHro CHHXpoHu3amusi O
IlpoBepka u_Hacrpoiika) BBUSICHUTP — Ha KaKMX MPOBOAAX IOJIOKHTEIBHOE, a Ha KaKHX
OTPHLIATENILHOE BBICOKOE HaNpsDKeHHE. B cucremMax ¢ MeXaHMYeCKUM pacrpeieauTerneM OObIYHO
UCIIOJIb3YETCsl OTPHUIIATEIbHOE HAMPSHKEHHE, HO HAa HEKOTOPBIX aBTOMOOMIISX (Hampumep Peugeot)
MOXKET OBITh M TOJIOKHUTEIbHOE. DTO TAKKE MOXKHO BBUICHUTh B OKHe CHHXpoHM3amusi O
IIpoBepka u Hactpoiika.

[TynkT BBIOOpa «€ KATYHIKAMH...»/«C MOAyJdeM» BIHAeT Ha wucnbiraHue IlepBH4YHOE
3a;KUTaHKE.
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4.2 HacTponka CUHXpPOHM3aUum

DTO WCTBITAHUE TPETHA3HAYCHO MJISl MPOBEPKU MPABMIBHOCTU TOJKIIOYEHHSI KO BTOPUYHBIM
LETSM 32KUTaHUs JaTYMKOB BbICOKOro Hanpsbkenust JABH u knemeit cunxponnzanuu KCH.

JIsisl AMarHOCTHKY KJIACCHYECKUX CHUCTEM C OJTHOW KaTyIIKOW M paclpenesuTeNIeM 3aKUTaHus
HeoOxoauMo uHIyKkTUBHBIE Kien KCH-6 momxmrounts K mobomy u3 BxomoB «UKV+» umm
«2/KV-» U BBICOKOBOJIbTHOMY MPOBOIY MepBOro muiuHapa. OHM HYXHBI JJIsI MPaBUILHOTO
0TOOpa)KeHUsI HOMEPOB LMIMHAPOB B u3MepeHusx. [loakmounte natuuk JABH-Z2B ko Bxoxmy
«2/KV-» (s cucteM ¢ OTPHUIIATSIILHBIM BBICOKUM HAIpsDKCHUEM) Win Ko Bxony «L/KV+» (mis
CHCTEM C TOJOXKUTEIbHBIM BBHICOKUM HANpsHKEHUEM) M Ha BBICOKOBOJBTHBIA MPOBOM, UAYLIHHA OT
KaTYIIKH 3KUTAaHUS K PaCHpPENeNUTeNI0 3aXUTaHui (He 3a0yobme NpAsUibHO YKA3AMb
NOJIAPHOCMb 8bICOKO20 HANPSNCEHUS 8 ONUCAHUU Osueameist!).

Jns1 AMarHOCTUKY MUKPONPOLECCOPHBIX CUCTEM C JBYXBBIBOJHBIMHM KaTYIIKaMU 3a)KUTAHUS
HEo0X0MMO MojKIroueHHbIe K Bxoay «2/KV-» natunku JIBH-4A-M (uepHble) MOJCOSTUHHUTD K
BBICOKOBOJIbTHBIM IIPOBOJIaM OTPHILIATENIBHBIX BBIBOJAOB KAaTyIIEK, a IOJKIIOYEHHBIE K BXOIY
«/KV+» naruuku JIBH-4A-I1 (kpacHble) — K BBICOKOBOJIBTHBIM IPOBOAAM MOJOKHUTEIBHBIX
BBIBOJIOB KaTylleK. Ecim Ha Karylkax HE YyKa3aHa IIOJSIPHOCTb BBIBOJOB, IIPaBUIIBHOE
MOJKIIIOUEHUE  KJEIIeH OIpeaenseTcss SKCIEpUMEHTAIbHO MO0 (opMe OCHUIUIOIPAMMBI.
WNHIyKkTUBHBIE KIICLU IIPU 3TOM HE MOAKIOYAIOTCA.

Ha 3aBeneHHOM JBHraresie MpOBEPUTh CHUTHAJI CHMHXPOHH3AlWH, BbIOpaB CHHXpoHH3anust O
IIpoBepka u_Hacrpoiika. [Ipu HeycTOMUMBON CUHXPOHMU3ALUU MOKHO MONPOOOBAaTh MEPEBEPHYThH
KJIEIIH, TIMOO MepeMECTUTh X OJMKE WM JaJblIe K CBeue 3aKUraHus. Takxke MOKHO OTOABUHYTH
BBICOKOBOJIbTHBIM IIPOBOJ OT OCTaJbHBIX IPOBOAOB. B 3TOM ’K€ HCHBITAHMHM IPOBEPICTCS
IIPaBUJILHOCTh NOJAKJIFOYEHMS JATYNKOB BBICOKOTO HanpskeHus JABH.

B Mcneranme: Il zassranme - Mpopepka cHHxpo - MT10

TP Crifmaing md BX0Gax K\ o iBd

00 200 00 L 500 0.0 120.0 1400 1500 1800 200.0

Cton < Hasap [oToBo > OTmeHa
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4.3 OnarHoctuka AKB n reHepaTopa

Jns mposepku AKB u reHeparopa mpeaHasHaueHO HCIbiTaHue JiekTpuka O I'enepartop.
Jiis muarHoctuku HeoOoxoaumo noakmounTh kadens COL10-IT11-AKK, moakiroueHHBIH KO BXOTY
«8..36V», Kk akkymynsaTopy aBTomoOwmisa. Muorma nans OGonee MmOAPOOHON TMArHOCTUKHU
HEHCIPABHOCTEH TeHepaTopa MOJIC3HO MOAKII0YaTh KPaCHbIH pasbeM TUMa "Kpokoaun” («+») He K
IUTIOCOBOM  KJIEMME AaKKyMyJsTOpa, a K BBIXOJHOH KileMMme TreHepaTtopa. B »ToM ciydae
OIICHUBAETCS TAK)KE KAY€CTBO CHIIOBBIX IIPOBOJIOB U COCAMHCHHIA.

HcnbiTanue renepaTopa mMpoBOIUTCS B HECKOJIBKO ITAIOB.

1. KamubOporka «O0» TokoBbIX Kiemeil. Hanpsbxkenne Ha kiiemmax AKDB mpu BBIKITFOU€HHBIX
MOTPEOUTENAX YHEPTUH JOIHKHO ObITh B mpenenax 12,5...13,6 B mia 12-x BonbTOBOM U
25...27,2 myist 24-X BOTBTOBOM OOPTCETH.

2. Ha 20-30 cexyHj BKiIrodaeTcss ONMXXHHMM cBeT ais mpoBepku 3apsbkeHHocTH AKBD.
HanpsokeHne He JO/DKHO YIacTh HEJKE MOPOTOBOTO YPOBHS (30HBI TOMYCKOB MOKA3aHbBI
Ha MIKaJaX B BUJE OWUPIO30BBIX MPSMOYrOJbHHUKOB). [IpuMepHas 3aBUCHMOCTh MEXIY
HanpspkeHneM AKD 1 cteneHbro pa3psbkeHHOCTH ITpUBEIeHa B TaOIuIEe!

Hanpspxkenne AKB, B (12B) | 12,6 u > 12,0 11,6 11,3 10,5u<
Hanpsbxkenne AKB, B (24B) | 252 u > 24,0 23,2 22.6 2lu<
Crenenp pa3psHkeHHOCTH, %0 0 25 50 75 100

3. Ha 3aBesieHHOM JBUTaTese Ha XOJOCTOM XOJY IPOBEPSETCS HAMPSHKEHHE HAa KIIEeMMax
aKkKymynsTopa. HanpsbkeHue u mynbcallid  JOJDKHBI  YKJIAIBIBaThCS B JIOITyCKa
(mampspxeHue OaTapen H0JDKHO ObITH B ipesenax 12,8...14,5 (25,6...29,0) B).

4. Tlposepsiercst HanpspkeHue Ha oboporax 2000£200 o6/mun. HanpspkeHue u myabcanuu
JIOJDKHBI YKIIAJIBIBAThCS B JIONMycKa (HampspkeHHe Oaraped JOJDKHO ObITh B Hpejenax
13,8...14,2(27...29)B). Bxirouuts dapsl (nanpauii cBet). Hanpspkenue 0aTapeu T0JIKHO
HAXOJUTHCS B TEX JKE Mpejesax.

Ecnu HanpsbkeHne 0aTapen yBEJTHMYUBACTCS C POCTOM YacTOTHI BPAIICHHS JABHUTATENS U MagaeT
IIpY BKJIIOYCHUH HArpy3ku (dap), To HencCnpaBeH peryisTop HalpsoKeHHUS.

Eciau HanpsbkeHue OaTaped HW)KE HOPMBI M INPH BKIOYeHUH (ap (YacTtora BpallleHHs
2000+£200 06/mMuH) yMeHbIIACTCs, MPUUYMHOW MOXKET OBbITh Cllaboe HATSHKCHHWE PEMHS TPUBOjIA
reHeparopa, HEUCIPaBHOCTh 'eHEPaTOPa WIIK HEHCIIPABHOCTD PETYJIATOPA HAIPSKESHHUS.

Ecnu HanpsbkeHue OaTaped HW)KE HOPMbI M INPH BKIIOYeHUH (ap (YacTtora BpalleHHs
2000+200 o6/MuH) ocraercsi NPAaKTHYECKH HEU3MEHHBIM, TO MPUYHMHON SIBISETCS HEUCIIPABHOCTH
perynasTopa HaPSKCHHUS.

Ecnn nanpspkeHue Oaraped BbIlIE HOPMATUBHOTO 3HAYEHMs, TO BO3MOXKHBI CIIEIYHOIME
PUYHHBL

§ MJI0X0# KOHTAKT PeryisTopa HapsDKEHH ¢ “Maccoil” aBTOMOOWIIS,

§ MOBBIIICHHOE MEPEXOHOE COMPOTHBIICHHUE B LMK BO30YKICHHS TeHEPATOPa,;
§ II10X0€ COeIMHEHUE “MacChl” MEXKIy IBUTATEIIEM M Ky30BOM aBTOMOOWIIS;

8§ HEUCIIPABHOCTh PETYJISITOPA HAIIPSIKCHUSI.
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Ha pucynke npezacrasieHa ocuuuiorpaMma npaBmIbHONW paboThl FeHepaTopa.

8 Mcnomanme: AKB, renepatop - MT10 l = | R x|

Bexopg Cnpaexa

AKBE 6e3 Toka 3apaga/paszpsaga

OTKNOYNTe gBUraTenb U NoTpebuTeny SNEKTPOSHEPIrU.
Haxmute kHonky "Lanee”

ObopoTbl
U 6aT., B

Mynecauum,

Mynscauwn, B

OTmeHa

[lpu Hammuum Kakux-mub0 naedexkToB (0OpbIB OOMOTKH TeHeparopa, Mpo0oi ITHUOIOB),
OCLIMJIOTPaMMa CUTHaJIA PEe3KO U3MEHUTCS.

[TocTosiHHBINM TOBBINIEHHBI YpOBEHb IMyJlbCAllMi MOKET OBITh H3-3a IUIOXOI0 KOHTAaKTa
reHepaTopa ¢ aKKyMYJISTOPOM.

Eciau oTcyTcTBYeT 3apsiiHbIi TOK C reHepaTopa (HEHCIpaBeH peie-peryiisiTop, KOHTAKTHBIC
KOJIbIIA, WLIETKM MJIM OOMOTKH pOTOpa), TO IIyJbCAllMd OTCYTCTBYIOT, a HAaNpsHKCHUE IIPH
3aBEJICHHOM JIBUTATEJIE HE JJOCTUTAET MUHUMAJIBHO JIOIIYCTUMOTO.

[Tpu BBIXO/E M3 CTPOSI OTPHLATEIBHOTO AHoja (mpo0oii) ocumwIorpaMMa MmyJabCaluil MPUMET
CHEAYIOUIUI BUA!

it W i i o OO s e WO st e O s
Ill'u.,wlr ﬁ\‘l'-lmll l"-__\|| _-\\._._ I[
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Eciu HeucrnpaBeH MONOKUTENbHBINA 110/ (0OpPBIB), TO OCHMIIOrpAMMa MPUMET CIICIYFOLIHIA
BUJI:

[Ipu mnpobGoe MONOKHUTETHHOTO JUOJa OCHWIIOrpaMma paboThl TeHepaTopa MpPUMET
CHEAYIOUIUI BUA!

'4 A ”\J WAAA
V VY .Vﬂ |

[Tpu 0OpbIBEe OOMOTKH cTaTOpa OCUMIUIOrpaMMa paboThl TeHepaTopa NPUMET TaKOW BUJ:

4.4 QnarHocTUKa cucTeMbl NpeAnycKOBOro pasorpeBa An3ernbHbIX ABUraTenemn

Cucrema mpeanyckoBOro pa3orpeBa B 3aBUCHUMOCTH OT JIBUTaTessl MOXKET ObITh pealn30BaHa
[I0-pa3HOMY:

B ¢QopkamepHbIX M BHXpEKaMEpHBIX JIBUTATENIAX HCIOJNB3YIOTCS KakK IPaBUIIO CBEYH

HaKaJIUBaHUSA

B nBurarensix ¢ HENOCPEACTBEHHBIM BIPHICKOM TOIUIMBA MOTYT MCIOJIb30BaThCA Kak

UHIUBUAYAIbHbIE CBEYM HAKAJUBAaHUS B KaXJOM IWUIMHIPE, TaK M CHCTEMbI IOJO0rpeBa

BITYCKHOT'O BO31yXa (JIeKTpHUYeCcKHe WK ¢ (PaKeIbHOM CBEUON).

UrobObl mojaepkaTh yCTOMYMBYIO PAa0OTy nu3ens cpa3y Mocie ero IMmycka, B HEKOTOPBIX
CUCTEMax MpeABapUTEIbHOIO Pa30rpeBa CBEYM HaKaja OCTAIOTCS BKJIIOUYEHHBIMU €Ille KaKoe-TO
Bpems (10 3 muHyT). Tak obecrieunBaercsi Oosiee ycroiuuBas paboTa MOTOpa, YCKOPSETCS €ro
MPOTPEB, CHUKAIOTCS TOKCHYHOCTD BBIXJIONA U YPOBEHb ITyMHOCTH.

CranjapTHble CTep:KHeBble CBeYH HAKAJIMBAHUS
OHU MMEIOT TaKyl HarpeBaTelIbHYIO CIHpajib, CONPOTUBIECHHUE KOTOPOW HE U3MEHSIETCS C
MOBBIIICHUEM TeMIepatrypsl. [03ToMy OHM OTPEOIISIFOT BCETAa OJMHAKOBBIN TOK.
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CBeun HaKaJIUBaHUS JJ51 00JIerYeHHOr0 MycKa

OHI/I UMCHOT HarpeBaTenLHy}o cnnpam,, COHpOTI/IBJ'IeHI/Ie KOTOpOfI N3MCHSCTCS HpI/I N3MCHCHUUN
Temrneparypbl. CHayalla CONPOTUBIEHUE HHU3KOE, TaK YTO Yepe3 HarpeBaTelIbHYIO CIUpalb
npoTekaeT 6oJbioi Tok. Temneparypa mogHuMaeTcst OBICTPEE, YeM B Clydae CTaHAapTHBIX CBEYEH
- B pe3yJapTaTe 3TOr0 COKPAILAETCs BpeMsl MpeaBapUTENbHOro paszorpeBa. llpu mnoBblieHnH
TeMnepaTprI ITIOBBIIIIACTCA COHpOTI/IBHeHI/Ie, B pesyanaTe qero YMGHI)HIaeTCSI TOK.

Crep:kHeBble cBeyd HakaauBanus QGS
CrepxneBble cBeun HakanuBanus QGS nHarpeBaroTcss oueHb ObicTpo. OHH  TpeOyroT
CTIEUANBHOTO ycTpoicTBa ynpasienus QGS.

CamoperyJupywimecs cCTep;KHeBble CBe4Yl HAKAJTUBAHUS

Tak Ha3bIBaeMble CTEpXKHEBbIE CBeUM HakanuBaHus SRM MMEIOT HarpeBaTeNbHYIO CIHUpAIb U
peryJaupoBOYHYIO  Clidpaib. HarpeBarenpHas  cnMpaib  HarpeBaeTcss  O4YEHb  OBICTPO.
PerynupoBouHasi ciupalib NOBBIIIAET COPOTUBIICHUE IIPU MOBBILLIEHUU TeMneparypsl. Benencreue
CBOMCTB pPEeryJIMpOBOYHON CHUpaI Takas CBeYa HAKAIMBAHHs OYEHb OBICTPO HArpeBaeTcs, a Mpu
JIOCTUKEHHH TEMIIEPATYyPhl HATPEB aBTOMATHYECKH MOHUKAETCS.

Temnepatypa (°C) Tok (&)

1100

1000 ff,f’”r___ 100

200 a0

800 a0

700 70

£00 &0

500 50

400 40

200 a0

200 20

100 ) 10 ——1—£1 (1!_

o q ANEN
10 20 30 40 10 2o 30 40

CamoperynUpyoILaAcA CEEYa HaKkanweaHuA
W CTEpPMHEERA CERYE HAKAaNWEaHWA QGS

CBEEYE HAaKanWeaHWA anA o0nerdeHHOro Nycka
B CTaHOANTHAA CEEYa HAKanWeaHMA

Yame Bcero CBeYM HAKAJIIMBAHUS IMPOBEPSIOTCS OMMETpoM. OIHAKO TPOBEPKY BHITIOJHUTH
ObICTpee, eClTi U3MEPUTH MPOTEKAIOIINI B UX I[ENH TOK. MI3MepUTh €ro MOKHO TOKOBBIMU KJIEIIaMU
KT-14C. Tlpu wuchpaBHBIX CBeYaX HAKAJIMBAHHWS THUIMYHBIC 3HAYCHHWS] CWJIBI TOKa JUIS
YeTHIPEXIIUIMHIPOBOTO BUTaTeNns HaxoasTes B npeaenax 40-48A cnycts 10 ¢ mocne BKIIOYESHHUS.
Ecnu, Hanpumep, 2 cBeun u3 4-X HEUCHpaBHBI, BEIMYMHA CUIIbI Toka Oyzaer Bcero 20-24A. Eciu
OJIOK yIpaBJCHUS CBEYAMH YIIPABJISICT TOKOM Ha KaXKIYI0 CBEYy IO-OTICIHHOCTH, TO MOXHO
MIPOKOHTPOJIUPOBATH TOK KAXKJOM CBEYH.

[TpocMoTpeTh pe3yabTaThl U3MEPCHH MOXKHO B PEKHME CaMOIIMCIA, MOJKIIOUYUB TOKOBBIC
ke KT-14C ko Bxoay «2/KV-» 1 BEIOpaB B CaMOITUCIIE COOTBETCTBYIOIINMN JaTUYHK.
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4.5 lInarHoCcTUKa COCTOSIHUA LMNUHAPONOPLUHEBOM rpynnbI

4.5.1 N3mepeHne Komnpeccum

CambIM OBICTPBIM, TIpaB/a HE BCEr/Ia TOYHBIM M JOCTOBEPHBIM METOJIOM OLICHKH KOMIIPECCUH
SIBJIICTCS. METOJI M3MEpPEHHsl TOKa crapTepa mpu Opokpyrke apurarens (ucmeitanue LT O
Komnpeccusi (mo_toky)). /i OGIOKHPOBKM 3allycKa JBHIrarelisi HEOOXOIUMO JIMOO OTKIIFOYUTH
TOIUTMBONO/A4y (Ha HEKOTOPBIX WH)KEKTOPHBIX CHUCTEMax JOCTATOYHO ITOJHOCTBIO OTKPBITH
APOCCEIIBHYIO 3aCIIOHKY, €CIIH 9TOT PEKHM OTCYTCTBYET — OTKIIIOYHTH OCH30HACOC WIN (POPCYHKH).
Ha xapOropaTopHBIX ABHTaTeNsiX CHENATh 3TO B OOJBUIMHCTBE CIy4aeB HEBO3MOXKHO, MOITOMY
HEOOXOJMMO BPYYHYIO OTKIIIOYUTH CHCTEMY 3aXKUTaHUs. [Ipy OTKIIOYCHHOW CHUCTEME 3a)KUTaHHsI
HOMepa LWIMHAPOB IOKa3biBaTbcss He Oynyr. Ho eciam Ha aBurarene NpHCYTCTBYET AaTYUK
NOJIOKEHHsT  pacnpeaBaia (maTuyuk ¢as3bl), TO €ro CHUTHaJI MOXXHO HCIIOJIB30BAaTh IS
CHHXPOHU3AIMY, TOAKIIOYMB €ro BBIXOJ NpPU MOMOILIM TMOAXOISIIET0 OTBETBUTEIS KO BXOIY
«1/KV+» xadenem CO10-C11-K. Ha HeKOTOpBIX MOJEISAX KapOHOPaTOPOB €CTh KJAalNaH OTCEYKH
TOIUIMBA, B 3TOM CJIy4ae JJOCTATOYHO OTCOCJMHUTH ITOT KJIaraH.

HcnbiTaHKue Ha 0 TIPOBOIUTH MPH MOJHOCTHIO OTKPBITOM JIpOCCEIe.

B Hormrare: Komnpeccua - no Touy - MT10

Buxoa Cnpaska

HcnbiTanne okonyeHo

ObopoTl n3 0|

aTaged €

Nma ob/MUH

Moisnas £ TOM O wiRArARDE L 1

100%

E = Hasapn OTmeHa

[To pe3ynbTaTamM W3MEPEHHS CTPOHUTCS TpaduK aOCOTIOTHOTO MPHUPAIICHUS TOKA cTapTepa Io
HWIMHIPAM ¥ BBIYUCISAETCS OTHOCHTeNbHas komipeccus. 3a 100% Oepercs wuiIuHApP C
HauOOJIBIIIAM MTPUPANICHHEM TOKA.

To4HO M3MEPUTH 3HAUYCHHS KOMITPECCHH MOKHO ITpY oMoty aaTaukoB aasnenus J1-8C/10C
U UX MOIU(UKAIUKA, BKPYYMBAIOIIMXCS B IHJIMHIP BMECTO CBEYM 3akuraHus (y OCH3WHOBBIX
aBurareneii), mu00 cBeud HakanuBaHus WM (GopcyHku (y IU3eNbHBIX JaBurareneit). Jlartdmk
HoJKI0YaeTcst Ko Bxoay «2/KV-». [IpocMOTp OCYIIECTBIISETCS B PEXKUME CAMOITUCIIA UIIM CHavaa
IIPOU3BOJUTCS 3allUCh CUTHANIA B peXHUME <3amuch — 3anuch CHrHaIoB» a 3areM «IIpocmotp
3anucen».
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Jl1s u3mMepeHuss MaKCUMalbHOW KOMITIPECCHH HCTIBITAHUE MPOBOIUTCS C TIOTHOCTHIO OTKPBITHIM
apocceneM. J{7s TIOTHOM OleHKH PEKOMEHIyeTCsl TOBTOPHO MPOBOINUTH MCIIBITAHUE M C MTOJHOCTHIO
3aKpPBITBIM JpocceneM. [Ipu MoMHOCThIO OTKPBITON 3aCJIOHKE B IHJIMHIPHI MOCTYMaeT MaKCUMaIbHO
BO3MOYKHOE KOJIMYECTBO BO3ayxa. Ha pe3ymbraT m3MepeHuil B 3TOM Ciydae B OCHOBHOM BIIUSIIOT
OoJbIlIMe YTEYKH BO3yXa, HANPUMEP, MPU CHUIBHOM H3HOCE KOMIIPECCHOHHBIX KOJICI, KPYMHBIX
3aIMpax Ha CTCHKaX IIJIUHAPOB U MOPIIHEH, TpeIMHAX B OJOKE MIJIUHAPOB U MOPIIHSIX, Iporapax
U <3aBUCAHWUW» KJamaHoB W T.1. [Ipy MOMHOCTBIO 3aKpPBITOM 3aCIOHKE B IHIJIMHAPHI MOCTYMAET
MUHHMAaJbHOE KOJMYECTBO BO3JyXa. BOCMOIB30BaBIIMCH ATHM METOJIOM, MOYKHO BBIYHCIHTH
HE3HAYUTENIbHbIC YTeUKU BO3/1yXa, HapuMep, oopasyromiuecs npu aedopMaiuu CTep:KHS KianaHa
WJIM U3HOCE €T0 CejIa, Mporape MpOKJIaIKi TOJIOBKHU U T. JI.

Komrpeccuio B 6€H3MHOBBIX MOTOpax, Kak MPaBUIIO, U3MEPSIIOT «Ha TOPSUYIO», IPU padoueit
wim 61m3Koi K pabodeii Temreparype motopa (80 — 90°C). Ipu 3ToM 3a30pbl MEKIY HOABHKHBIMU
netansmu LTI 1 BA3kocTh Maciaa MUHUMAaIbHBL. CleayeT MOMHUTE, YTO KOMIIPECCHSI B Pa30TPETOM
JBHUTATENE BCeria OyeT OoJbIe, YeM IpU MPOBEPKE «HA XOJIOTHYIO».

[Ipu 3aTpyAHEHHOM MyCKEe MOTOpa KOMIIPECCHI0 PEKOMEHIYEeTCS U3MEpATh «Ha XOIJIOJHYIO»
(Temmeparypa ABHUTaTENIs COM3MEPUMA C TEMIIEPATYPOil OKPYKAIOIIEro Bo3ayxa). B atux ciyuasx
n3-3a CWiIbHOro m3Hoca gerane LIII' wim mpm 3aneraHnyM NOPIIHEBBIX KOJIEL JABICHUE B
HECKOJIbKUX HWJIMHIpaX OCH3WHOBOIO MOTOpa OOBIYHO CHIDKAeTcs B 1Ba pasza (mo 4,5...5,5 atm).
[Tocne mycka u mporpeBa KOMIIpecCHsl, Kak MPaBHUJIO, YBEIMYUBACTCS HA HECKOJIBKO IWHHUIl. BoT
MOYEMY <«II0MMAaTh» TAKYH HEUCIIPABHOCTH MOKHO TOJBKO MPU KOMILIEKCHOM MPOBEPKE.

Pabouyto BeIMYMHY KOMIPECCHUHU JIBUTATEINSl UCIPABHOrO (HOBOIO) aBTOMOOWIIS YKa3bIBAIOT
3aBOJIBI-MIPOM3BOUTENIN B MHCTPYKLIMSX IO OOCIyXMBaHMIO U peMoHTy. Kak mnpaBumno, y
O0eH3uHOBbIX MOTOpoB ¢ wucnpaBHoil LIIII" xommpeccus, n3MepeHHass «Ha TOpAYyIO», JOJKHA
coctaBiaTh He MeHee 9,5...10 aTm, a pa3dpoc ee 3HaUEHUH MO MUWIMHPAM HE JOJKEH MPEeBbIIIATh
0,5...1,0 arm. Y armocdepHbIX Au3enbHBIX MOTOPOB ¢ ucnpaBHoi LIIIIT koMmpeccusi, n3MepeHHas
«Ha TOPSAYYIO», TOJDKHA COCTAaBIATH He MeHee 25...30 aT™, a pa3dpoc ee 3HAYCHUI 1O [MIIUHAPaAM
HE JIOJDKEH MpeBBIaTh 2...5 atM. Y JHM3ENBbHBIX JIBUTATENICH C HATyBOM KOMIIPECCHUS HUKE —
nopsnaka 22...25 atm. Ilpu uaMepenun cieayer yYUTHIBaTh AMHAMUKY HApacTaHHUS KOMIIPECCHH.
Ecnu Ha miepBOM TakTe CXKaTHsi perucTpupyemoe napieHue Huskoe (3...4 atMm), a mpu
MOCJIEAYIOIUX OHO Bo3pactaer (Hampumep, 10 6 aTM), 3TO CBHIETENBCTBYET 00 M3HOCE KOJIEll,
MOPIITHEBBIX KAHABOK MJIM/H CTEHOK IIMJIHH/IPA.

Ha pezynomamol 3amepog enusem muo2o ¢paxmopos.

Hzmepenue  komnpeccuu  HeoOX00UMO  nNpogoOUMb  NpU  NOJHOCMbBIO  3APANCEHHOM
AKKYMYImope U UCNPA8HOM cmapmepe, maKk KaK CKOpOCmb 8paujenus 0gueamelisi npu NPOKpymke
OYeHb CUNbHO GausAem Ha pesylibmamvl usmepeHuu. HM3zmepenus 00nxicHbl NPOBOOUMbBCA NpU
cxkopocmu epauwienusn He menee 200 06/mun.

Bmopuvim ycnosuem sensemcs omcymemeue conpomusnenust 60 6nyCKHOM mpyoonpogooe, mo
ecmob He 00JMCHO Oblmb 3AKPLIMBIX 3ACAOHOK U 3A0UmbIX 6030YUIHBIX (PUIbLMPOE, KOomopbie
MO2Ym CYWecmeenHo CHU3UMb NOKA3AHUSL KOMNPECCUU.

Tpemvum ycnosuem OO0NAHCHO ObIMb NposedeHue USMePeHUll 8 YCI08UAX, NPUOIUNCEHHBIX K
peanvHbim. Bee ceeuu u popcynku He 8bIKpYUUBAIOMCS - UL NO OOHOU. IMO 00bACHAEMC s meMm,
Umo eciu GLIKPYMuUms C8edu U3 8cex YUIUHOPO8 - 3HAYUMENIbHO 803PACMEm CKOPOCMb 8PAUEHUS
KOJIeH4amoz2o 8aja, Ymo 6 umoze npuseoem K 3a8bluieHHbIM nokazamensam. Henvzs ucnonvzosamo
nycxkozapsionsie ycmpoucmsa. Kpome moeo, 0ns evinoca okoHuamenbH020 0UazHo3a HeobxXo00uUmMo
npogepsms KOMNPecculo Ha XOJNOOHOM oOsuzcamene, MaxK KAk Ha 20psadeM 603MOJNCHbL OWUOKU.
Owiubkru 803HUKAIOM BClleOCmBUe MO20, YMO HA CUTbHO USHOWEHHOM Ogueamelie cpazy nocie e2o
ocmanosku  6803mModcHo  ynaomuenue L{III" macnom, nonadarowum uepe3 mpyoKy omcoca
KapmepHuIX 2a308 60 6NYCKHOU mpybonposood, a makxice Npu HeUCHpagHOCMU VNIOMHEHULL
MYpOUHbL U CONPANCEHUs KIANAHA — HANpasialowue - MAacloCbeMuble KOAnauku. Jlanuyio
nepenpo8epKy MOJICHO He Nposooums Npu YCI08UU, eClu pdcxo0 Mmacia 6 oOsueameie He
npesviwaem 100-200 epamm na 1000 kuromempos.
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Yemeepmoe ycnogue - umoObl CHU3UMbL 6EPOAMHOCMb OWUOKU NpU OUACHOCUPOSAHUU
cocmoanua LI u knananoé no pezyriomamam 3amepa KOMNPECCUU HYICHO NEepPenposepunty
3a30pbl 8 KIANAHAX U COCMOAHUE KYIAYKO8 PaAcnpeosanda.

Cobniodenue 6cex smux Yclo8uil 6 3HAYUMENIbHOU CMeEeNneHu CHUMcaem 6eposimHOCHb
HeNnpasuibHulX 66160006 0 cocmoanuu L{I1I" u krananoe no pesyromamam 3amepa KOMRPECCUU.

4.5.2 NpoBepka pabotbl I'PM

[IpocToii 3amep KOMITpecCHU HE MO3BOJISIET B MOJNHOM Mepe oueHuTh cocrostuue LI, T.x. Ha
pe3ysibTaT U3MEPEHUN OKa3bIBAET BIMSHUE U MPABUIBHOCTh ycTaHOBKU (a3 I'PM. Mcnonb3oBanue
narunka naasiuenust J/1-8C/10C mo3BossieT OIEHUTh MPAaBUIBHOCTh YCTAHOBKH (a3 0e3 pa3z0opku
JBHUTATENST M OLEHUTh Pa0dOTy ra30paclpeelIMTeIbHOT0 MEXaHW3Ma B JIMHAMHKE Ha paboTaronieM
nsuratene. CurHaia ¢ JaTyuka MOXKHO 3alMcaTh B pexuMe <«3anuch — 3anuch CHTHAJIOBY.
JlaTyrK MOAKITIOYaeTCs KO BXoay «2/KV-».

Ha rpaduke pucyercs auarpamma, XapakTepHU3YIOUIas MOJHBIA UK PadOThl JBUTATEIS, T.C.
720 rpaz. unu aBa 060poTa KOJICHBaA.

Korma mopuieHb gocturaer BepxHeil mepTBoil Touku (BMT), TO OJHOBpEMEHHO € 3THM
JOCTUraeTcs MaKCUMyM JaBleHMs B LWIMHApe. Touka MakcMMyMma JaBjeHUss Ha rpaduke
oaHo3HauHO uaeHTuunupyer BMT. PasHuna Mexay Hadaaom BociuiaMeHeHus (KpacHas JIMHUSA) U
BMT ectb yroi onepexeHus 3aKUraHusi.

Bropyio BepxHIOI0 MEpTBYIO TOUKY B (hase Boimycka (360 rpaj), Ha3bIBAIOT CEPEIUHON 30HBI
NEPEKPBITUS KJIallaHOB. 30Ha NMEPEKPBITUS KIIAaHOB - 3TO KOr/ia B (ha3e BhINyCKa BIIYCKHOW KJlamaH
OTKPBIBAETCSI MEPE]] TeM, KaK 3aKpOETCsl BBITYCKHOH, T. €. B TOT MOMEHT 00a KJlaltaHa OTKPBITHI.
MOMEHT OTKpPBITHSI BILyCKHOT'O M 3aKPBITHS BBIITYCKHOTO KiamaHa oTcTouT oT BMT, B ocHOBHOM,
Ha OJMHAKOBOM paccTossHuu (Hanpumep, +20° - mnsa gBurarens 3M3 - 4062). DTo 3HAYMT, YTO
BITYCKHOH KianaH oTkpbiBaeTca Ha 20° panpiie BMT, a BelmyckHO# kiamaH 3akpbiBaetcsa Ha 20°
no3xxe BMT.

Ha rpaduxe cepenuHy 30HBI MOKHO ONpEAETIUTH [0 Hayaly cHaja JAaBlieHHs, rmocie ¢asbl
Bhimycka. [lo rpaduky MBI JOCTOBEPHO MOXKEM KOHTPOJMPOBATH TOJBKO HAYaJI0 OTKPBITHS U
3aKpBITUSL BBIYCKHOTrO KjamaHa. Hawamo OTKpBITHS M 3aKpBITUS BIYCKHOTO KJIallaHa TOYHO
OTIPENICNIUTH 3aTPYTHUTEIHHO, BO3MOYKHO JIUIIb IPUOITU3UTEIILHO OIICHUTD.

Heo6xoauMo oOpaTUTh BHUMaHUE HA TO, YTO MOKa3aHHE JABJIECHUS B MOMEHT C)KaTUSl CMECU
OTJIMYAETCs OT 3HAYCHHUI M3MEPEHHBIX KOMITpeccorpadoM MmpH MpoKpyTKe craprepom. M3mepenne
KoMmIpeccorpagoM MpOBOIUTCS MPH MOJTHOCTBIO OTKPBITOM APOCCENIbHON 3aCIOHKE. A MOKa3aHHBIN
rpaduK COOTBETCTBYET 000OPOTaM XOJIOCTOTO X0JIa, KOT/Ia IPOCCeIbHAst 3aCIOHKA TIOYTH 3aKphITa U
BO3AyXa B LWIMHIP IIOCTyNaeT MeHbIIe. MaKcuMalbHOE JaBJI€HUE JOCTUraeT 3HAauyeHHUH
M3MEPEHHBIX KoMIIpeccorpadoM TONBKO Ha OOJbIUX 000poTax, KOrjga IpocceibHas 3acioHKa
MOJTHOCTBHIO OTKPBIBACTCHA.
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Fpaq)m( HU3MCHCHUA [JaBJICHUSA B NUJIMHAPE 3a IMOJHBIA IIMKII MNPpUBCACH Ha CICAYIOIICM

PHUCYHKE.

A - 30Ha roTOBHOCTHU
ITopwens B BMT.
Copaepxumoe HUIMHIpPA CKATO.

O0a knamnaHa 3aKpbITHI.
Bce roToBo Kk NOKUATY CMECH.

B - 3oHa MomHOCTH
O6a kJ1anaHa ocTarTCs 3aKPbITHIMU.
[Topuiens OBICTPO BO3OOHOBHUII ABHKCHHE.
CKOpOCTh MOPIIHS JOCTUTAET MPEACIBHOTO 3HAYCHUS B CEPEIMHE ITYTH.
CxopocTh MOPIIHS OBICTPO YMEHBIIIACTCS B KOHIIE XO/1a.

C - 3ona Bakyyma 1
O6a kJ1araHa ocTarTCs 3aKPbITHIMU.
CO6poc naBiieHus B LMIMHIPE, ObICTpOE IBUKEHUE MOPILIHS BHU3 CO3/aJI0 BAaKyyM.
BbinmyckHOM Ki1amaH roToOB OTKPBITHCS.

D - 3ona Hayasna BbIXJomna
Beinycknon kianas otkpsuica 1o HMT.
[Topwens 3aBucaer B HMT.

E - 3ona BeIxJIONA
[TopiieHs OBICTPO BO30OHOBHII ABUKECHHUE.
[lopuiens ynanser coaepkaHue MUIMHAPA Yepe3 OTKPITHIM BBITYCKHON KJIallaH.
CKOpOCTh MOPIIHS JOCTUTAET MPEACIBHOTO 3HAYCHUS B CEPEIMHE ITYTH.
CxopocTh MOPIIHS OBICTPO YMEHBIIIACTCS B KOHIIE XO/1a.
OTKpBUICS BITYCKHOM KJIAIlaH.

F - 3oHa ycTaHOBKHU B HYJb
ITopmens 3aBucaer B BMT.
Kitanan BeIxjona 3akpeuics.
BnyckHoi KianaH npoIoJKaeT OTKPhIBATHCS.

MT5A01SOM1111-A3



CkaHep MT10CO Ha 6a3ze AMO-10COM 21

G - 3oHa BIycKa
BryckHOM KnanaH OTKPBLICS.
[opriens O6bI1CTPO BO30OHOBUII IBUKEHUE BHU3.
JIBukeHHe BHM3 IIOPLIHS BOBJIEKAET BO3JYX B LIWJIMHADP YEpPE3 OTKPBITHIM BIYCKHOMN
KJIaIaH.
JIBIKeHHE BHH3 TOPIIHSA CO3JAJI0 BaKyyM B LWIMHIAPE (IPU MPOKPYTKE CTapTEpOM
00HapYKUMO TOJIBKO TIPH 3aKPBITOI JPOCCENBLHOM 3aCIOHKE).
CKopoCTb MOPIIHS TOCTUTAeT MPEAEIbHOTO 3HAUEHUSI B CEPEIMHE TYTH.
CxopocTb nopiIHs ObICTPO YMEHBIIAETCS B KOHIIE X0/1a.

H - 3ona Bakyyma 2
[Topmiens 3aBucaer B HMT.
BnyckHoii kinanaH 3aKpbuics.

| - Cxarue.
O06a kI1anaHa 3aKkphIThI.
[TopiieHb OBICTPO BO30OHOBHIT IBHIKCHHE.
Cogepx’uMoe HUIHH]IPA CKUMACTCS MIOPIITHEM.
CKOpOCTb MOPIIHS TOCTUTAeT MPEACIbHOTO 3HAYCHUS B CepPEeIMHE MyTH.
CxopocTb MopIiIHs OBICTPO YMEHBIIIAETCS B KOHIIE XO/1a.

AHanu3upys BBIIICTIPUBEICHHYIO JUMarpaMMy, MOKHO YCTaHOBUThH psii HEHCIIPaBHOCTEH,
KOTOPBIE TSKEJO BBISIBUTH 0€3 pa30oopa ABUTATEIIS.

1. Jlunamuueckoe 3HaYCHHE KOMIPECCHHM Ha 000pOTax XOJIOCTOTO XOJa MPUOIM3UTENBHO B JBa
pa3a MeHbIE 3HAYEHUs, U3MEPEHHOI0 MEXaHMYEeCKHMM KomrpeccomeTpoM. Ha umcmnpaBHOM
JIBUTATesIe 1aBjIeHUE B LIMJIMHAPE C pOCTOM 000pOTOB 10JKHO pacTu. Eciiu ¢ poctoM 060poTOB
JaBJICHHE MaJaeT, TO 3TO TOBOPUT 00 M3HOIIEHHOCTH IWJIMHAPO-TIOPIIHEBON TPYIIIIHL.

2. Ecmu B ¢a3e BbIlTycka HaOIIOAa€TCSL POCT CPETHETO NABJICHHUS B BBITYCKHOM KOJIJICKTOPE BBIIIE
0,6 arm., TO 3TO O3HAuYaeT, 4YTO B BBIITYCKHON CHCTEME HMMeEETCS CONPOTUBIEHHUE OOJbIIe
MOJIOKEHHOTO. OJTOT (aKT MOXKET O3Ha4aThb YAacTUYHOE WJIM TIOJIHOE —pa3pylleHHe
karanusaropa. Ilpu 3ToM BO3MOXXHO cMmelleHHe Bcero rpaduka naeiaeHus BBepx. OObIUHO,
JaBJICHHE B BBITYCKHOM KOJUIEKTOpPE cocTaBisieT mopsaka 0,2 aTm.

3. CepenuHa 30HBI NEpPEKPHITHS KIAamaHOB Ha rpaduke AomkHa Haxoautbess B BMT ¢asbl
BhIITycKa, T.e. 4epe3 360° mocme mepBoii BMT. HckirodueHue cOCTaBISIOT IIBUTATENH C
u3MeHsieMoi (a3oil razopacnpenenenus. CepeauHa 30HBI Ha TpaduKe OIpenensercs Io
Hayajny pe3koro crana gasieHus. [Ipu mpaBwibHO ycTaHOBIIEHHOM peMHe ['PM sTa TOuka
Oyner HaxoauTbesa B pailone 360°+4°. Ecnu oHa pacmonoxeHa Onuke WIH AalbIle, TO 3TOT
(dakT yka3bIBaeT Ha HENpaBUWIbHO ycTaHOBJIEHHbIM pemeHb ['PM. Hampumep, onun 3yben
pemas 'PM na 8-mu wnmananneix asurarensx BA3 maer cmemenue B 12°. Ilpu mpaBuibHO
YCTaHOBJIGHHOM peMHe u obOoportax Oosnee 2000 o6/mMuH Ha rpaduke HaOIIOAACTCS PEKUM
IIPOAYBKH, KOTOPBIA XapaKTepU3yeTCsl POCTOM JIaBJIeHUs B 30HE MEPEKphITUA KianaHoB. Eciu
pEeMEHb YCTAaHOBIEH CO CMEIIEHHEM, TO pOCTa JaBJICHUS HEe OyIeT, HO 3aTO MOSBUTCSA
HeOouIb1IOoN Mmosioruit ropd B (haze BhITycKa.

4. CwmemeHne XapaKTepHBIX TOYEK Ha HECKOJIBKO TPAJYCOB MOXKET OBITh CBHACTEIHCTBOM
HEeMpPaBUWJIBHO OTPEryJMpPOBaHHBIX KianaHoB. Ecnu cMemieHne yMeHbIIAeTcs C POCTOM
000pOTOB, TO 3TOT (HaKT FOBOPUT O ci1aboM HaTsbkeHuu pemHs ['PM.

5. Eciu B 30He Hayanma OTKpBITHA BBIIYCKHOTO KJallaHa OTCYTCTBYET pa3peXeHUE, TO 3TO
TOBOPHT O HEMPaBHJIbHOM pabOTe BBITYCKHOIO KjanaHa (3aBHcaHue, paHHee OTKpbiTHEe). Eciu
OTCYTCTBYET pa3pexeHue B 30He 3a Toukod BMT a3el Bbimycka, TO 3TO O3HAyaeT
HETPaBWIBHYIO paboTy BIyCKHOTO KJIATIaHA.
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4.6 InarHOCTUKa CUCTEMbI 3aXXUraHus

CucreMa 3aKHTaHus B HaCTOAIIECE BpEM JCIIUTC HA TPU OCHOBHBIX BHIA.
KOHTaKTHasA CUCTEMaA,
OCCKOHTaKTHas CHUCTEMA,
MHKpPOIIpOLCCCOPHAA CUCTEMA.
MI/IKpOHpOHCCCOpHaH CHUCTEMa MOXXET UMETh PA3JINYHBLIC BAPHUAHThI pCalIn3alliu.
C MEXaHNYCCKUM paclpCaAcInuTECIICM,
C KaTylIKaMHU 3a>KUTraHus ¢ ABYMs BbIXOJaMU,
C OTACIIbHBIMU KaTylIKaMU Ha Ka)I(IIOfI CBCUC.
Ka)l(,[laﬂ CHCTeMa HMEET CBOM Ha6op JaTYUKOB W HUCIOJIHUTCIBHBIX YCTpOﬁCTB. HepBI/ILIHOC
HAIIpsA’KCHUEC HAa KaTYIIKaX 3aKUTraHUA BO BCEX CUCTEMaAxX 6YI[€T pasHocC.

4.6.1 InarHocTUKa NepBUYHbLIX Lienen 3axXuraHma aBTomoounen
C KOHTaKTHOM CUCTEMOM 3aXXUraHua

B cocraB »TOl cuCTeMbl BXOAWUT NpepbIBaTElb, KOHIAEHCATOp, KaTylIKa M paclpeienTeNlb
3axxuranus. Karymka onHO#M Ki1eMMON MOJKIIIOYEHA K aKKyMYJISATOPY, a APYrod K MpephIBATENO.
DTO 3HAYUT, YTO B MCXOJHOM COCTOSSHMM Ha KOHIIE NpEpbIBATElNs, HE MOJKIIOUEHHOM K 3eMIIE,

oyzner +12 B.

+12 BonbT

Pacnpepenutens
3aXuraHus

B MOMEHT NpOKPYTKH pachpeAenuTessl 3aKWTaHHus, KOrJa OErYHOK HaXOMHUTCS MEXIY
KOHTAKTaMU TOKOCHhEMHHUKA PAaCHpPEAEIUTENs], IPOUCXOANUT 3aMbIKaHUE MpEephIBATENs HA 3eMIII0, U
gyepe3 KaTyIIKy HaunHaeT Teub TOK. M1eT HaKoIuieHne SHEPTHH B KaTYIIIKE.

B MomeHT mnpoxosma OeryHka pacrpenenuTess HaJl TOKOCBEMHHMKOM CBEYM, KOHTAaKT
npepeIBaTensi pa3MbikaeTcs. [Ipu 5ToM BO BTOpHYHONW OOMOTKE KAaTYIIKA WHAYIHPYETCS BBICOKOE
Hanpspkerue (no 15 kB), a B nepBuuHON 00MOTKE — HanpsbkeHne camonnaykiuu (He menee 250 B).
[IpoucxoauT npoOoil HCKPOBOTO MPOMEKYTKA CBEUH.

Jlis mpoBepKHM KOHTAKTHOW CHCTEMBbl 3a)KMTaHHMs HYXHO IPOBEPUTh CUTHAJ IEPBHUYHOIO
HaNpsDKCHUS Ha KaTYIIKe U €0 MapaMeTphl. ITO MOYKHO C/IEIaTh B HCIIBITAHUAX | 3a)KUraHue.

Jnst aTOro He0OXOIMMO MOJKIIOYHTE KO BXoay «2/KV-» knemmy «K(-)» KaTylmku 3axuraHust
(rouka 1) (c momomrsio kadens-npooruka CO10-C12-T" u nepexoanuka HII-KTI').
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HpOCMOTp HaITPS’KCHU A HepBHqHOﬁ LCIH 3aKUT'aHUSA BO3MOKCH IO OAHOMY HWJIMHIAPY UJIU C
HaJIO’)KEHHMEM B MCHBITaHNHM | 3akuranme O OauH KaHaJ.

-160 -140 -1Z0 100 B0 60 -40 -2 0 20 40 &0 80 100 120 140 160 180 200

HXi - MC

SRar Cron G‘ <Hasap ‘ OtmeHa

Pa3BepTka MOXeT ObITh KaK BpDEMEHHOM, TaK U I'paJyCHOM.

OCHI/IJ'IHOFpaMMa CHUrHajia B HCpBHqHOﬁ e KOHTAKTHOM CHCTEMBI 3aKUTaHHUS BBITJIAANT
CIIEAYIOIIUM 00pa3oM:

@a 1 — pabota KoHaeHcaTopa ’

30Ha 2 — ocTaTouHble KonedaHna NepBUYHOR ’

0OMOTKM KaTyLLKK

Yron 3aMKHYTOro CocToAHUA NPepLIBaTENA (3apag KaTyLLKK)

f BpEMA T'OPCHHA HCKPEL

_—\\__

30Ha 3 — 3aMbIKaHWEe KOHTAKTOR

AmIunTyna nuka Kosiebanuii 30861 1 tomxaa O61Th 6osbie 250 B.

Maiioe KOJIM4eCTBO KOJIcOaHU B MOMEHT TOPEHHS IUIa3Mbl t, yKa3pIBaeT Ha HEUCIPABHOCTh
KOHJICHCATOPA.
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[Tonoruit cnax uMNynbca B MOMEHT Hadaisa 3apsija (30Ha 3) yKa3bIBaeT Ha IUIOXO€ COCTOSHUE
KOHTakTOB. HeckobKO UMITYIbCOB B 3TOW 30HE, TOBOPSAT O “ Apede3re” KOHTAKTOB.

B xontakTHBIX cucremax Y3CK [nomKeH COOTBETCTBOBATh NACHOPTHBIM JIaHHBIM. OH He
3aBUCHUT OT KOJM4YecTBa 000poToB. HecooTBeTcTBHE yria 3aMKHYTOTO COCTOSIHHMSI MAacHOPTHBIM
JAaHHBIM YKa3blBacT Ha HENpaBWIbHBIA 3a30p B KoHTakTax. M3menenume Y3CK c¢ konnuectBoM
000pOTOB YyKa3bIBaeT Ha ciadyro npyxxkuHy KoHTakToB. Uem Oonbiie Y3CK, Tem menbiunii 3a3op
KOHTAKTOB MpepbIBaTENsl, U HA000pOT.

KosnuecTBo octaTouHbIX KosieOaHMii (30Ha 2) MOmKHO ObITh He MeHee 4. Eciu ux MeHbiie, a
0CcOOEHHO, €ClM MX HET COBCEM, TO 3TO YKa3bIBaeT HAa KOPOTKO3AMKHYTHIE BHUTKH B IE€PBHUYHOU
0OMOTKE.
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YMeHbIIICHHE KOJIMUECTBAa KOJecOaHU! U B HepBOﬁ n BO BTOpOI>'I 30HC YKa3bIBA€CT HAa KOPOTKOC
3aMBbIKaHHC BUTKH HGpBH‘—IHOfI KaTylIKH.
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[loBblIIEHHOE COMPOTHBIEHNE KOHTAKTOB KOH/IEHCATOpa CHMKAET KOJIMYECTBO KojieOaHui mocie
pasmMbikanus 10 1/3 or HOopManmbHOrO 3HayeHus. Yucio ocraBrmmxcs koneOanwmii 1..3. CHmkeHue
aMIUIMTY/Ibl M YHCiIa KoJeOaHUH MEpBUYHOIO CUTHAJIA MTOCIIE pa3MbIKaHUs IPEPbIBATeNsl YKa3bIBaeT Ha
NPUCYTCTBUE OOJIBIIOTO CONPOTHBJICHUS B COEIMHEHHMAX C KOHAEHCATOPOM WM Ha €ro
HEHCIIPAaBHOCTb.

CHIKEeHHE aMIUTUTYAbl W YHciia KojieOaHuid B 00EMX 30HaX KOJICOAHWM Juama3oHa OTKPHITOTO
COCTOSIHMSI Ha TIEPBUYHOM CHUTHAJIC YKa3bIBAaeT Ha MPOOOIl KOHJEHCATOpa WM MOXKET OBbITh BBI3BAHO
HapPYIIEHUEM €T0 H30JISAIHIH.

T N ———— —
‘;I ‘l ‘;f __~\ _ | )
= ' __1_,-. "’\4"_: 1\3_:-'"-'-_,‘;- . —
N - " ~ ]
W .
100 '%c; U1 Mgl T T T Tggly T T TRSIgloe T Tl 1
13- 0 | hf? %m0° O 0 eyl b o0 0
B == 0 R U ! o OO bl 0 IO MO i O O i i

MT5A01SOM1111-A3



CkaHep MT10CO Ha 6a3ze AMO-10COM 25

YcuneHHoe 3aTyxaHue KojieOaHu HalpshKEeHHs Ha TIEPBUYHOM CUTHAJIE B IIEPBOM 30HE U OCOOCHHO
B 30HE KoJjeOaHMH IOcje MPEeKpalleHHs TOKa BO BTOPUYHOM LIENM YKa3bIBalOT Ha IOBBIILIEHHYIO
€MKOCTb KOHJEHCATOPA.

KoHrakTbl mpepsiBaTess Noj AeUCTBUEM OBBIIIEHHOM AIEKTPOXUMHUYECKON U TEIJIOBOM Harpy3Ku
OKHUCIIAIOTCS U 0o0roparoT. KOHTakThl ¢ OOropeBiiell MOBEPXHOCTHIO HAPYIIAIOT HAJECKHOCTD
YIPABJICHUS 32KUTAHUEM, TIO3TOMY MOXKET CHHUYKAThCS MOIIIHOCTbD 3aKUT aHUSI

JInHns  3ambikaHust  pormxHa  GbiTb
ofHa, kpyTasl, U yeTkas. MiHave - nnoxoi
KOHTaKT npepbiBaTens n3-3a:

OKMCneHVe KOHTaKTOB

3aepaHvie pbluaxka

Cnabas npyxuHa u T.4.

YMGHI)HIGHI/IG JJINTCIIBHOCTHU FOpeHI/ISI B OAHOM H3 III/IJ'II/IH)IpOB yKa3BIBa€T Ha I[e(i)eKT B IICIIAX
CUCTEMBI 3Q)KHTaHUs 3TOTO IIMHApA. [Ipu HEMCIPaBHOCTSIX BBHICOKOBOJIBTHONH OOMOTKH KATYIIKU
3aKUT'aHHU, COHpOTI/IBJ'IeHI/ISI 6€FYHKa TpaM6nepa, IIGHTpaJ'IBHOFO HpOBOI[a IJINTCIIBHOCTDH FOpeHI/ISI
YMEHBIIIUTCS BO BCEX IMMIIMHIpPax. Bpemsi TOpeHHss MCKPbI IPU HOPMAIBHBIX YCIOBHSIX JOJKHO
cocTaBIATh Ooiee 1,2 Mmc.

\ OudeHp OOMBIIDE KOJMHMECTBO KOMCOAHMH B
30He 1 1pi HOPMAJIHHBIX B 30HE 2 YKA3bIBaeT
HA  OICYICTBHC  CONPOTURICHES  BO
BropuuHOi  remd  (OETyHKE,  CBEYHBIX
( ' TPOBOMAX, CBCUHBIX HAKOHCUHHKAX).

4.6.2 NMpoBepkKa yrnoBbIX NnapameTpoB npepbiBaTensa-pacnpeaenurtens (Y3CK)

[IpoBepka yriaoBBIX IapaMETPOB MNPEPBIBATENS-PACIPEACIIATENS MPOBOJUTCS B CUCTEMAX
3aKUTaHMS C MEXAHUUYECKUM PaCIpPEEIIUTENEM 110 YTy 3aMKHYTOr0 cocTOsiHUS KOHTakToB ¥Y3CK,
€ro U3MEHEHUIO U aCHHXPOHU3MY UCKpooOpa3oBaHusl. B OECKOHTAKTHBIX cHCTEMaX 3a)KUTaHUs MO0l
VY3CK mnoHumaercs yroja IOBOpOTa Bajla PACHPEAEIUTENS, COOTBETCTBYIOIIUNA OTKPBITOMY
COCTOSIHHIO BBIXOJIHOTO TpaH3ucTopa (yroj moBopora, B TSUCHHE KOTOPOTO MPOTEKAET MEPBUYHBIN
TOK KaTyIIKH 3aKUraHus). B OOJBIIMHCTBE 3JIEKTPOHHBIX CHCTEMaX 3a)KHT'aHUS HOPMHUPYETCS
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BpeMsl HAKOIUIEHHS] PHEPIrUU B KaTYIIKE 3a)KUTaHUs, T.€. BpeMs NMPOTEKAHUsI TOKA B MEPBUYHOMN
LIEIH.

WM3mepsate u cpaBHuBath 3HaueHuss Y3CK, pazopoc Y3CK mno uunmHzapam, MOaaeHUs
HaNpsLKEHHUsT Ha KOHTAKTax MPePhIBATENsi MOXKHO B UCIIbITaHuK | 3askuranne O U3mepeHust.

B Mcneranme: | sammranse - HamepeHua - MT10

Beixog Cnpasxa

M 201 208206200

09,8 61,3/60,3 59 4 mus

B R R B W G R L 4 A

NN R
=S K

W om om

Bpesen 30, Mo ¥ron 3C, 'P8 NagaHie nang.. B

Pa3bpoc, mc | 083

Pasbpoc, ° 1.9

CTon .l a! < Hasan | ‘ OTMeHa

3nauenue Y3CK unm BpeMeHU HAKOIUIEHUS JIOJDKHO HAaXOIUTHCS B Ipelienax, YKa3aHHBIX B
HKCIUTYaTallMOHHOW JOKYMEHTAIMH Ha TMarHOCTUPYEMbIil aBTOMOOUIIb.

Nzmenenne Y3CK He m0mKHO mpeBbImaTh 3°. ACHHXPOHU3M HMCKPOOOpa30BaHUS HE TOJKEH
ObITH OombIIe 3°.

[Ipn yBenMueHUMM 4YacTOTHl BpAlllEHUS KOJIEHYATOTO Bajla JBUTATels C KOHTAaKTHOM U
KOHTAaKTHO-TPaH3UCTOpHOHU cucteMamu 3axuranus ¥ 3CK He nommkeH u3MeHAThes Ooee uem Ha 3°.

N3menenne Y3CK npuBOOuT K M3MEHEHUIO yIjla OMNEpPEekKEeHMs 3a)KUTaHUs, IOATOMY IOcie
perynupoBku Y3CK Heo0XoauMo mpoBepUTh U NMPH HEOOXOAMMOCTH OTPErYJIMPOBATh HayaJIbHBIN
YTOJI OIEPEKEHUS 3aKUTAHUS.

[Tpuunnamu, BbI3bIBatOIMMH Oonbiioil pa3dpoc Y3CK no umiauHapaM U IMOBBIIIEHHBINA
ACMHXPOHU3M UCKpOoOOpa3oBaHUsl, MOTYT OBITh CJIEAYIOLINE HEUCIIPABHOCTH:

§ ocnabneHue MPYKUHBI TOABMYKHOTO KOHTAKTa MPEPBIBATENS MU JIO(T HENOABHIKHOM

IUTACTUHBI IPEPHIBATEIIS;
6osb110€ OMEHUE BAJIMKA paclpeieIuTeNs;
M3HOC BTYJIOK WJIM MOJIIMITHYKA IJIACTUHBI KOHTAKTHOM TPYIIIIbI pacpeeanTes;
W3HOC KyJlauKa IpepbIBaTelsl MJIM OTBEPCTHS 110 OCh PbIYaXKKa IIpephIBaTels;
HEUCHPABHOCTh BAKYYMHOTO WJIU LIEHTPOOEKHOTO PETyIIATOPa;
M3HOC JIeTallel MPUBOJIA PaCIIpEIEIUTENs,
ocialieHne KpeIuleHns 1aTYuKa-pacpeeTuTeNs.

wn W W W W W
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4.6.3 lnarHocTuKa NnepBUYHbIX Lienen 3aXuraHuss aBTomoounen ¢ 6eCKOHTaKTHOWM
CUCTEeMOM 3aXXuUraHus

Ota cucteMa B cBOeM cocraBe umeeT jgatunk Xomta (JX), komMmyrarop, Karymky H
pacnpenenuTens 3akuranus. Karymka oHOM KIeMMO# MOAKITI0YEHa K aKKyMYJISTOpY, a JPYrod K
BBIXOJIHOMY TPAaH3UCTOPY KOMMYTATOPA.

JHarunk Xonaa MeXaHHM4YeCKU CBS3aH C pacmpenenuteneM 3axuranus. C kommyraropa Ha JIX
MOCTYMaeT HampsbkeHue nuraHue. Korma OEryHOK pacrpeienuTeNs 3aKHTaHusl MPOXOAUT Hajl
KOHTaKTOM, JaT4MK XOJUIa BEIpAa0aThIBACT YIPABISIONIMNA UMIYIBC (3aMBIKAeT BXOJ KOMMYTaTOpa
Ha 3emit10). [1o aTomMy GpoHTy (Hepenaay ynpaBsSiOIIero CUIHANA B HOJIb) KOMMYTAaTOp pPa3MbIKaeT
BBIXOJHOW TpaH3ucTop. Ilpm 3TOM BO BTOpHUYHONW OOMOTKE KAaTYIIKH WHIYLUPYETCS BBICOKOE
Hanpsokerue (10 20 kB), a B nepBuuHOl 00MOTKe - HanpsbkeHue camounaykimu (6onee 300B). B
UTOTe, Ha CBEUYE MOSBISACTCS BHICOKOBOJIBTHOE HAIPSDKEHHWE U MPOUCXOAMT MPOOOH MCKPOBOTO
NPOMEXYTKa B CBEUE.

Jlns mpoBEpKH TAaKOH CHCTEMBI 3aKUTaHHs HY)KHO PacCMOTPETh CHTHAJN JaTdyuKa Xoiia |
MEPBUYHOIO HAMPSHKCHUS HA KATyIIKe. ITO MOXKHO C/IEIaTh B UCTIBITAHUSIX | 3a)KUraHue.

Jlnst 3TOro HEOOXOMMO MOJKIIOYUTH KO BXony «2/KV-» kiemMmy «(-)» KaTyIIKH 3aKUTaHUs
(rouka 1) (c momomrsio kades-npooruka CO10-C12-T" u nepexoanuka HII-KT).

Pacnpeaenutens
ZILArALma

- R AN
509 8 9

HpOCMOTp HAIIPs>KCHUA HepBI/I‘-IHOI\/II LCIHU 3a)KUTaHUA BO3MOKCH M0 OAHOMY HWJIMHAPY WUJIU C
HAaJIO0XEHHEM B UCIbITaHuU | 3axkuranme O OQuH KaHAJ.

@npﬂmewe Ha nepBuYHOM 0BMOTKE

3oHa 1 — obnacTb ropeHusi
nnasmel ceeyn

30Ha 3 - yron 3aMkKHyTOro COCToAHuA
(RDEMA 23Aanana KATVIIKA)

3oHa 2 — ocTaTouyHble
konebaHusa nepBUYHOW
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KomuuectBo ocrarounbix koneOanuii (30Ha 2) MOKHO ObITh He MeHee 4-X. MeHbliee uX
KOJIMYECTBO, @ OCOOEHHO UX OTCYTCTBHE, YKa3blBaeT HAa KOPOTKO3aMKHYTHIE BUTKH B IEPBUYHOU
0OMOTKE.

Bpewmst ropeHust HCKpBI IPU HOPMATBHBIX YCIOBHSIX TOJDKHO COCTaBIATH Oosee 1,2 mc. Ecmu ¢
YMEHBIIEHUEM JJTUTEILHOCTH FOPEHHUS MOBBIIIAECTCS HAPSHKEHUE BO BpPEeMsi TOPEHHSI B IEPBUYHON
00OMOTKE, TO 3TO MOXET TOBOPUTH 00 OYEHb OOJIBLIOM 3a30p€ UCKPOBOT'O IPOMEXKYTKA B CBEYE.

[IpocmoTpeTs curHan ngatuyuka XoiUla, HANpsHKEHWE €ro NHUTAaHWUS MOXXHO B PEKUME
ocouuIorpaga, moaKiIroyas ero BhIBOABI KO BXony «2/KV-». Jns MOAKIIOYEHHUS HCHOIb3YIOTCS
kabenp-poOHUK CO10-C21-I' u momxomsmme mo pasmepy nepexomnumku LHTI-3-XX, HIII-
KT («kpoxoaun»), Y IbI-UT JIbI.

Bce HemcnpaBHOCTH, CBS3aHHBIE C JAaTYUKOM XOJUIa M BXOIHBIMH YacTSIMH KOMMYTAaTOpa,
oToOpakeHbl Ha pucyHKe. [lyHKTUPHBIMU TMHUSMH OTOOPa)KEHbI BO3MOKHBIE OTKJIOHEHHUS! CUT'HAJIA
OT HOPMAaJILHOTO:

w

T
3
3
H

1 - VneanbHblil UMITYJIbC qaTdrka Xosia (KUpHas CIUTONIHAS JINHHS).

2 - OnopHoe HarpsbkeHue, GopMUpyeMoe BXOIHBIMH EMsIMU KommyTaTopa. Ecnu ono Hike 6 B,
TO b0 gaTyuk XoJula €ro “‘mojJcaKuWBaeT’, Ha 3eMJIt0, JMOO HEUCIPaBHBI BXOJHBIC IEMHU
KoMMyTaTopa. Takxe He0OX0AUMO MPOBEPUTH LIEMb MUTAHUS JaT4rKa XO0JJIa 1 KOMMYTaTopa.

3 - Ilajmenme HampspDKeHUsST B OTOW YacTH TOBOPUT O JedekTax B uenw mmraHus X wm
KOMMYTaTopa.

4 - 3atsaruBaHue nepeaHero GpoHTa TOBOPUT O HEMCIPABHOCTH BBIXOAHOTO TPAH3UCTOpA JaTdyrKa
XojJuia.

5 - Ilocnme Toro, kak naTyuk XoJijla 3aMKHYJI CBOM BBIXOJ[ Ha 3€MIIIO, HAIPSKEHHWE Ha BBIXOJIC
nomkao ymacte jgo 0..0,6 B. boree Bbicokoe HampsyKeHHE YKa3bIBa€T HA BO3MOXKHYIO
HencnpaBHOCTH JIX win koMMyTaropa.

6 - ®poHT uMIysbca AOKEH OBITh OJUH, KpyTod M ueTkuil. Ecnu mpucyrctByer 2 mnm Gonee
HUMITYJIbCOB, BO3MOYKHO, HEUCIIPABEH JaTunK XOJa.
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4.6.4 AnarHocTuka nepBUYHbLIX ueneun 3axuraHma aBTomobunen ¢ ABYXBbIBOAHbLIMU
KaTywKaMun 3axKuraHms

B MUKpOMPOIECCOPHBIX CUCTEMAax MPUMEHSIOTCS KaTYIIKA 3aKHTaHUS C MEXaHWYCCKUM
pacmnpeaenuTenemM, KaTyllKu ¢ JByMs BBIBOJIaMU, WU OJWH MOJYJb 3Q)KUTaHUs, KOTOPBI COCTOUT
U3 JIBYX WJIM HECKOJIbKHX KaTYIIEK U, COOTBETCTBEHHO, IBYX I HECKOJIBKHX KOMMYTATOPOB, JIHOO
WHIVBUAYAIbHBIE KATYIIKA HAa KaXAbIH HUIUHAP. B cucremMax ¢ JABYXBBIBOJHBIMHU KaTyIIKaMH
WCKpa TMOSBISIETCS Ha JIBYX CBEYaX OJHOBPEMEHHO. B KaXIOM NMIMHIpE IMPOUCXOIUT JIBa
MCKPOBBIX pa3psja, OIUH B MOMEHT pabouyero TakTa, BTOPOH — B KOHIIE TaKTa BhIMycka. Hauamom
HAKOIUICHHS SHEPruH, yriioMm 3aMkHyToro coctossuus (Y3CK) u MOMEHTOM BO3HUKHOBCHHUS HCKPBI
yIpaBIsieT MUKPOKOHTPOJUIEP, KOTOPBIKA MoyiydaeT WMH(OPMALKI0 OT JAaTYMKOB yria MOBOPOTA
KOJICHYAaTOT0 BaJia, MOJIOKEHHSI APOCCEIBHOW 3aCIIOHKH, JAAaBIICHHS, MacCOBOTO pacxoja BO3AyXa,
TEeMIEepaTyphl, JETOHAMKU U T. 1. HeucmpaBHOCTH J1I0OOTO M3 STUX JATYUKOB MOXKET BHI3BATH
HEMPaBUIBHYIO paboTy cucTeMbl 3akuranus. (J[ByXBBIBOAHbBIC KATYIIKA WHOTA MPUMEHSIOTCS Ha
IBYXIWIMHIPOBBIX JIBUTaTeNsAX C OOBIYHONW OECKOHTAKTHOW WJIM MEXaHWYECKOW CHUCTEMOM
3)KUTaHUA).

Ecnu Ha aBTOMOOWIIE YCTaHOBJIEH MHTETPUPOBAHHBIA MOJIYNIb WIM KATYIIKW 32)KUTAHUS, TO
MIPOKOHTPOJIMPOBATh NIEPBUYHOE HAIMPSHKCHUE HA KATYIIKE HEJb3sl, TaK KaK BBIBOJBI IICPBHYHOM
[eNu KaTyIIeK HEAOCTYNMHbl. MOXKHO JHIb YBUIAETh HU3KOBOJIBTHBIC CHUTHAIBI, WAYIIHE OT
KOHTpoJUIepa K Moy r0. Takve MOAy/M MPUMEHSIOTCS, HanmpuMmep, B aBTomoOmissx BA3-21093i,
21102, 21103, 2111, 2112, 2123.

Eciu MHKPOKOHTPOJUIEp MMEET BBIXOJBI JUIS MOAKIOYCHHs Karymiek (Hampumep, 'A3-3110,
BA3 211X), wiau CWIOBBIE TPAaH3HCTOPBI CTOST OTIEIBHO, TO MOXXHO YBHJETh IEPBHYHOC
HaIpsDKEHHE — TaKoe JKe, KaK Ha OECKOHTAKTHOM cucteMe 3axkuranus (cM. Boie). Ha nmBa o6opoTa
KOJIeHBaJIa OyJIeT Ba UMITYJbCa MEPBUYHOTO HAIIPSKCHHUS.
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CHrHaJbl CHCTEMBI 3JIEKTPOHHOTO 3a:kuranus BA3:
A - uMnYIbCH HANPANCEHUS. ¢ OAMYUKA NONONHCEHUSA KOJIeHUAmo20 8a1d,
B - npeobpazosannviii cuenan JJIIKB, C - cuenan "Momenm 3axcueanus” na 1 u 4
yununopwt, D - cuenan " Momenm 3ascueanus” na 2 u 3 yurunopol, E - nonosicenue
KoneHuyamozo éana omuocumenvio BMT nepeozo yurunopa

Jns mpoBepKHM MHKPOIMPOLIECCOPHOM CHUCTEMBl 3a)KUTaHUSI C JABYXBBIBOJAHBIMU KATYIIKaAMH HYKHO
pPacCMOTPETh CUTHAJbI MEPBUYHOTO HANPsUKEHUS 3axkuranust (1, 2) aHAIOTMYHO JAUATHOCTHUKE MEPBHYHBIX
Henen 3aXUragnst aBTOMOOIEN ¢ OECKOHTAKTHON CHCTEMON 3a)KUTaHUS.

4.7 QnarHocTnKa BTOPUYHbIX Lienen 3axuraHms

JU1 TMarHOCTUKY KJIACCMYECKUX CHUCTEM C OJHOW KaTYIIKOW U pachpeesuTeNeM 3aKUTraHus
HeoOxoaumo nofkmounts natuuk JABH-2B ko Bxomy «2/KV-» (s cucteM ¢ OTpHIATEIBHBIM
BBICOKMM HampspkeHHeM) win ko Bxoay «L/KV+» (mis cucteM ¢ HOJOXKUTEIbHBIM BBICOKUM
HalpsDKEHHEM) W Ha  BBICOKOBOJIBTHBIM IMPOBOZA, WAYIIMA OT KAaTymIKH 3aKUTaHHA K
pacmpenenuTento 3axuranus (we 3a0yobme npasunbHoO  YKA3amMb  NOJAPHOCMb — BbICOKO2O
HANPsANCeHUs: 8 ONUCAHUU osueamens).

IIpn HEBO3MOXXHOCTH MOJCOEIMHEHUS K LEHTPAIbHOMY IIPOBOJY BO3MOXHO IO O4Yepeau
MNOJKIIYATh KJIEHMM K TMpoBOJaM IMJIMHAPOB. B sToM cinyyae HeoOXoauMo BbIOpaTh
«OAHOUWIMHIPOBBIN» nBurareab. Ho ¢opma curnama OyzneT HECKOJIBKO HCKaK€HA BBUIY
OCTaTOYHOTI'0 HAIPSKEHUS Ha BBICOKOBOJIBTHOM IIPOBO/IE.

OcTaTtou4Hble konebaHuns
KaTyLLUKM

HanpspkeHve
npo6os

Hauano
3apsiga
KaTyLLKM

ropeHuna

MT5A01SOM1111-A3



CkaHep MT10CO Ha 6a3ze AMO-10COM 31

Bpemsi ropeHns MCKpbl pU HOPMaJbHBIX YCIOBUSAX JOJDKHO ObITh Oosee 1 mc. MeHbluee
BpEMs FOPEHUS TOBOPUT O INIOXOM IFOPEHMH MCKpbI. ECiii ¢ yMEHBLIEHHEM JJIUTEIBHOCTH TOPEHUS
MOBBILIACTCSI HAINPSKEHUE TOpPEHUs, TO 3TO TOBOPUT 00 OYEeHb OOJIBLIOM 3a30p€ HCKPOBOIO
POMEXKYTKa B CBEUYE WJIM HCKPOBOM IIPpo00e CHapyKU (HAaKOHEUHHKA WM TIPOBOJIA).

Hanpsbxkenue ropeHus BO BTOPUYHOM IIE€MM JIOJDKHO OBITH MOCTOSHHBIM. Eciu mmeer mecto
CWJIBHBIN CIIaJ{ HAIPSKEHUS B IIPOLIECCE TOPEHUs, TO ITO TOBOPUT O BBICOKOM COIIPOTUBIIEHHH BO
BTOpUYHON 1enu. Eciau Bo Bpemsi ropeHusi UCKpbl HaNps>KeHUE BO BTOPUYHONW OOMOTKE HAa00OpOT
BO3pACTaeT, TO 3TO TOBOPUT O HU3KOM CONPOTHBICHUU BTOPUYHOHN Lenu (BO3MOXHO M3 3a Harapa
Ha cBeue). [lynbcanuu HaMpsDKEHHS B 30HE TOPEHHSI MOTYT TOBOPUTH O BO3MOXHOM TPEIIUHE HITH
npoboe uzoisATopa cBeuu. Ecnu B 30He ropeHus HaOnronar0Tesl KojeOaHust OOJBIION aMIUTUTY/Ib,
3aTyxarollye B TOUKE Havaja 3aps/IKi — HapyIllleH KOHTaKT MpOBOJia CBEYH UJIH €r0 OOpHIB.

[IpocmoTp (opmbl HampspkeHHs BTOPUYHOM IENM 3aKUTaHUS BO3MOXEH B HcHbITaHuM ||
3a;kuranue O 3anuck.

@ 3anwncs BTopudHoro saxaraqus - BA3 2103Pacnpegeantens. MNopagok 1342, noakn, ueHtp | =y X

Baiin  Cnpaska

700.4° (-19,6°)

810 o6/muH

I 500,0 mkc 1,0 mc 1,5MC 2,0 mc 25mMc 3,0mc

|Kéc+<a,q -/ B/ B Cron | Otmena|

Skpad 3,500 mc=[2379 ¢-2383 ¢|] Busup2379c¢ LieHa genenna 500,000 mic

Fpaq)m( 3CJICHOI'O LBCTa MPCACTABJIACT coboii CHUT'HAJ, HOJ'Iy‘lCHHHfI C JaT4yrMKa BBICOKOI'O
HAIIps>KCHUA.

E wiu kiaBuma " F7" - 3anuce BuauMon yactu B 6a3y JaHHBIX.

% wm knasumm " Ctr|" +" F7" - 3amuch Bcero npuHSTOro B 0a3y AaHHBIX, HO He Ooee 1
MUHYTHI.

1 win xiapumm " Ctrl" +" Alt" + " F7" - 3anuck Bcero npuHATOro B 0a3y JaHHBIX, HO HE
6onee 1 MUHYTHI, B OTJIAA04YHOH popme.
Kuonka " Crapt" nin " Cton" nepekirodaeT nporpaMmy B COOTBETCTBYIOLIUI PEKUM.

OneMeHT ynpasieHus "Y-mKaJga" ycIOBHO pa3jieleH 1o BepTUKaIu Ha Tpu obmactu. [Ipu
HaBEJICHUH MBIIIY Ha KXyl U3 3THUX 00JIacTeil COOTBETCTBYIOIIMM 00pa3oM M3MEHSETCs

MT5A01SOM1111-A3



32

HIIr «HTC»

BUJ Kypcopa. BepxHss U HUXKHsIS U3 BBIILIEYNOMSHYTBIX 00NacTel CiIyXaT A U3MEHEHUS
pa3Maxa rpauka CUTrHaja CBEpXy M CHHM3Y, COOTBETCTBEHHO. CpenHsisi — Uil CMEUICHUS
BCEro rpauka no BepTUKAIH.

[Tonb30BaThes ympaBiieHWEM 3JieMeHTa ' Y-mkajaa"' jgydime B pexume Crom”, T.K. BO
BpeMs UCIBITaHUS BO3MOXKEH INPONYCK MAaKETOB IaHHBIX OT ajzantepa (Ipomycku OymayT
BuHbI Ha "[laHesin HaBUTraUKU" ).

OnemeHT ynpasieHus " HapuranmoHHasi naHesis" J0CTYIEH TOJIBKO B pexkume " Cron" u
TaK)Ke UMEET TPU YyBCTBHUTEIBHBIC ISt MBIIITH 00sacTh . C MOMOIIBIO JIEBOW KHOIIKH MBIIIN
MOJKHO TepeMellaTh Kak IPaHuIbl 00JaCTH MPOCMOTPA, BBI3bIBAsl TEM CaMbIM HW3MEHEHHE
Maciitada 1mo TOpU30HTAJU, TaK U caMy 00J1acTh IPOCMOTpA 1O Beel JuTiHeE daiiia.

Haxatue 1eBoi KHOIIKM MBIIIH CJIeBA WIK CIPaBa OT 00JACTHU MPOCMOTpPA MepeMeIIaeT e€ K
TOYKE Kypcopa, He W3MEHss e€ IUTEeIbHOCTh. Takke npu HaxaTod kimaBuiie <Shift>
NEePEIBUTAET TOJIBKO COOTBETCTBYIOILYIO I'PAHUILY BUJIUMOCTH.

OnemeHt ynpasienus ' [laHeab oTodpazkeHus” JOCTYIEH TONbKO B pexume " Crom" nis

HU3MCHCHUA AJIMTCIIbHOCTU U ITOJIOKCHHUA KypCOopa.

J171s IpOKPYTKU O OcH X MOKHO HCIIOH30BaTh KOJIECUKO MBIIIH. Y AePKUBAs KJIaBUIILY
" Ctrl" ,u, Bpamas KOJIECHKO MBIIIH, MOXHO H3MEHATh MaciTab mo ocu X.

FOPH‘II/IC KJIaBHIIIHA

<Shift>+<crTpesika_BBepX - BHH3> - H3MCHCHHE BEPXHEH I'PaHUIlbI rpadiika CUTHAJIA AKTUBHON
HaHEeIH 0TOOPaKESHHS

<CtrI>+<Shift>+<crpesika_BBepX - _BHH3> - CMeIlICHHE I'paduKa CUrHAIa aKTHBHOM aHEIN
oToOpakeHust Mo ocu Y

<CtrI>+<cTpeaka_BBepx - _BHU3> - U3MCHCHUE HI)KHEH I'PaHUIIbI TpauKa CUTHAJIA AaKTUBHON
MaHEeJIU OTOOpaKEHUS

I'opsiune K1aBHIIM TOIBKO B pe:kume " CTon" MM NPH MPOCMOTPe paHee 3alIUCAHHOIO

<PgUp> - nepeBoauT 001aCTh BUIUMOCTH HA TIPEI. KaJp, C CHXPOHHU3AIKEH 10 BepiuuHaMm ( eciu
oH ect ). Eciiu kypcop ObLT B Ipe/iesiax BUIUMOCTH, OH COOTBETCTBEHHO TIEPEMECTUTCS
<PgDown> - Toxe, Ha CIeIyIOIIHA

<Ctrl><PgUp> - nocrpann4yHoe nBUx)eHUE obnactu Buaumoctu Biiepes ( Ha 70% BuauMoro
y4acTka )
<CtrI><PgDown> - toxe, Ha3aj

<+>, <-> - g3MEeHEHH MaciTadba MpocMoTpa 1o ocu X

<cTpejiKa_BJieB0> - IIEpEMEIICHIE Kypcopa BIEBO
<CTpeJIKa_BNPaBO> - IEPEMEIICHUE Kypcopa BIIPaBO

<Ctr|><+> - ypennunuth (YMCHBIIUTH) BbIICICHHYIO 00JIACTh 10 pa3Mepa OKHa
<Ctr|><-> - OTMEHUTh U3MEHEHUE BBIJICICHHOW 00JIACTH JI0 pa3Mepa OKHA

<Ctr|><crpenka_BJeBo> - nepeMeIIeHAE BU3UPA BIEBO Ha OJIMH 3aMep
<Ctrl><cTpenka_pmpaBo> - nepeMelICHUE BU3MPa BIPABO HA OJIMH 3aMep

MT5A01SOM1111-A3



CkaHep MT10CO Ha 6a3ze AMO-10COM

33

<Shift><cTpejka_BnpaBo> - HaYaTh BbIICICHUE 00JacTH rpaduKa ¢ TEKYIICH MO3UIHMH BU3HPa

BITPaBO (110 MUKCEIaMm)

<Shift><crTpenka_BiaeBo> - Ha4yaTh BbIICIICHHE 00J1aCTH TpaduKa ¢ TEKYIIEH MO3UIIMK BU3HPa

BJICBO (I10 MUKCEIaM)

<CtrI><Shift><crpeska_BnpaBo> - Ha4aTh BbIICICHHE 00J1aCTH TpaduKa C TEKYIIEH MO3UIIUU

BU3HMpa BIPaBo (1o 3amepam)

<CtrI><Shift><ctpeaxa_BaeBo> - HayaTh BblIeIeHUE 001acTh Tpaduka ¢ TeKyIIeH mo3umun

Bu3Hpa BieBo (110 3amepam)

<Home> - nepeBoAUT Kypcop K Hayaay BUAMMOI 00IacTh
<End> - Toxe K KOHILY

<Shift><Home> - BbiIeUTh 00JaCTh OT TEKYIIETO MMOJIOKESHHUS BU3HpPa JI0 Havyaia 00JIacTh

BUIHUMOCTH
<Shift><End> - Toxe, 1o xoHIA

[Tocne 3amycka 3amuChIBAlOTCS BbIOpaHHBIC B HadanbHOM OkHe curHaibl (KV+ wmm KV-).
Pe3ynbTaThl MOKHO HAOIOAATh B PA3HBIX PEKUMAX TPYIMITAPOBKHU- CITOAPSII», «KACKAI», «I1apaj,

«3d>» UK 1Mo OHOMY HHJIUHJIPY.

’_}3 Januce 5TOPUHHOTO 3axuraqid - BA3 2103Pacnpeaeautens. NMopraok 1342, nogkn. ueHTp

ol |

Daiin  Cnpaska

-

e
————

e

1,0mc 1.5mc 20mMc 25mMc 30mMc

-

lKaCKa,q

ﬂ Cron

700.4° (-19,6°)

OTtmeHa
I
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4.8 U3amepeHue pa3pexeHus 1 Nynbcauun AaBneHusi BO BNYCKHOM KosneKTope

Pa3pexenne BO BIYCKHOW KOJJIGKTOpE SIBISIETCA  IPUTOJHOM  JUIsl  JUArHOCTHKHU
XapaKTepUCTUKON OOIIEro COCTOSHUS OCH3MHOBBIX JABUTarenel. PaboTa MCHbITYeMOro aBUraTesns
OLICHUBAETCS MO MPUHLUIY OTHOCHUTEIBHOTO CPaBHEHHS. pa3peKeHHE BO BIIYCKHOM KOJUIEKTOPE,
3aMEpEeHHOE IpPH 3a/JaHHBIX YCIOBUSX pabOThl, CPaBHUBACTCA C pPa3peKEHUEM HCIPABHOTO
JIBUTATES.

Tak xak pa3pexeHue BO BIYCKHOM TpyOe, BCIIEACTBHE NEPUOIUYHOCTH PAaOOTHl LIMIIMHAPOB U
HaJIM4YUsl HECKOJIBbKUX LMIMHAPOB, MPEICTABIAET COOOM MyIbCUPYIOLUIUI DSl 3HAUEHUH, TO MpH
CPAaBHEHMM YYMTBHIBAIOTCS MTHOBEHHOE cpejHee 3HaueHue kojeOanuil B klla u ux ammiauryna.
Henopmanbhas pabota, Kak npaBujio, XapaKTepU3yeTcs KoJeOaHUSIMU JaBJIE€HUS, TPEBBILIAIOIIMMU
HOMMHAJIBHOE.

HcnplTaHue NpoOBOAWUTCS Ha MPOTPeTOM JBHUraTelie ¢ IMPaBUIBHO OTPEryJIMpOBAaHHBIMU

obopotamu XX.
Harunk nasienus ATK-2C noakimoyaercs: yepe3 TPOMHUK K MOAXOSIIEMY IITYIEPY Ha BITyCKHOM
koyutektope. Jlarunk noaximovaercs ko Bxony «2/KV-». [IpocMoTp curHana ¢ qarduka BO3MOKEH
B peXHMe ocHWuIorpadga win pexuMme 3anucu/mpocmMorpa 3ammcei. g <«puBsS3Ku»
OCIIJUIOTPaMMbI K HOMEpaM IHIHHIPOB KO BX0Ay «1L/KV+» MOXHO MOIKIIOYUTH WHIYKTHBHBIC
ke KCH-6 (m1s 6eH3uHOBBIX aBUratesieit), mbesonaryuk I/1-4/6 ¢ ycuwimrenem 3apsaa ¥Y3-IIC
(m1s aM3enbHBIX JBHTrAaTeNedl) WM IOJAKIYUTH BXOJ K INTATHOMY MaTYMKy pachpeaBaia (c
MOMOUIBIO TTOAXOAAIIMX OTBETBUTENCH, epexonHukos, uri). Jatuuk JATK-2C moxer paborats B
peXHUMe U3MEpeHUs a0COIOTHOTO AAaBJICHUS U B PeXKUME U3MEPEHUsI MyJbcaluil gaBieHus. Pexum
BBIOMPAETCSl BBIOOPOM COOTBETCTBYIOLIETO JaT4yrKa B ocippiuiorpade wim B 3anucu («2 250kIla=»
u «2 250kIIa~» COOTBETCTBEHHO)

[lepen Hauanom M3MepeHUil He 3a0y/AbTE MPOU3BECTH YCTAHOBKY HYJIS JAaT4MKa JaBieHus (B
MCHIO KaJTuOPOBKH).

IIo OCHMJITIOrpaMME CUTHajIa MOXKHO CI€JIaTh CJICAYIOIIME BEIBOIBI.

Xopoiee WIN YIOBJETBOPUTEIbHOE pa3peskeHHe. 3HAUCHHE a0CONIOTHOTO IABIICHHS Ha
X0J10CH0M X00Y, B 3aBUCUMOCTHU OT THIIa ABHUTraTens, 10kHO ObITh OT 30 mo 50 klla, mpuuem
KoJieOaHKe He JOJDKHO mpeBbimath +/-2 kl1a.

Boasmoii YO3 (pannee 3a:kuranme). eciau npu paboueil Temmeparype naBieHHe Ha XX
menbiie 30 klla m konebanme menbiie +/-2 klla, T.e. pa3pexeHHEe Ha XX IPEBBIIIACT
HOMUHAJIBHOE, 5TO YyKa3blBa€T HA YBEJIMYCHHBI Yrojl ONEepeKeHUs 3axuranus. Ero
11eJ1ec000pa3HO NIPOBEPUTh.

Maupiii YO3 (mo3aHee 3a:KMraHue). MpH 3TOM MOXKET IMOSIBISTHCS 3HAYMTEIILHO MEHBIIECE
paspexenne Ha XX — masienue 60...70 kIla 0e3 CyiiecTBEHHBIX KOJcOaHUI — MEHbIIE +/-2
k[la. JloctoBepHOCTB 3TOr0 MPOBEPSAETCS B UCHBITAHUSX MpoBepku Y O3.

Cy:keHue BBINMYCKHOW TPYObl MM 3a0UT HEWTpPaaM3aTop, IJIyHIMTE]b. MOXET HMEThH
MECTO, €CJIM JIaBJICHHE Ha XX yBenwmumBaercs mo 55...65 xlla, T.e. 10 3HaYeHUs, MEHBIIETO
NIepBOHAYAIBHOTO, TP IyJbcanusx meHee +/-2 klla. Ecnu 310 siBIeHHE MOBTOPSETCS M MPH
yBenuyenun oboporoB asurarens g0 3000 (Ha BBICOKHX 000pOTax MOXKET AOCTHraTh Jaxe
3HAYeHHMI aTMOC(EepHOro JaBieHUs!), TO C YBEPEHHOCTHIO MOYKHO CKa3aTh, YTO BBITYCKHOM
TpyOOIIPOBOJ, MOXET OBITh CYKEH BCJICACTBHEC BMSITHHBI, HAaKOIUICHUS CaXd WIA
HEHUCIPaBHOCTH HEUTpaIn3aropa.

HeucnpaBHOCTh cHCTEM cMeceo0pa3oBaHWsl W/WJIM 32:)KMTaHUs. €Cld Ha OCH3MHOBOM
JBUTATEIIE, HArPETOM JI0 pabodeld TeMIepaTypbl H Ha XX 3aMepsieMOe JaBJICHHE HAaXOAUTCS B
npexnenax 45...60 k[la, npuuem amrunTyna konedanuit nocruraer 3uadenus +/-10...15 xI1a, To
HEHOpMaJbHast paboTa JBUTATENsI YKa3bIBAeT Ha TEepeo0OrameHne CMEcH, Ha TOHMKEHHBIN
3a30p CBEYM 3aKUraHWs, HAa HEHMCIPABHOCTb KATYIIKU WM PaCHpEeAeTUTENs 3aKUTaHHUS.
BcenencTBue mepBBIX MPUYMH MOTYT BO3HHKATh M repedou 3akuranus. [locieanne mpuamHbI
MO>KHO IIPOBEPUTH B UCIIBITAHUSAX BTOPUUHBIX LIENEH 3aKUTaHuUs.
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HerepMeTH4YHOCTH TO0JIOBKH HHJIMHAPOB. MOXET XapaKTEPHU30BATHCS Pa3peKEHHEM BO
BITYCKHOM KOJIJIEKTOPE Ha XOJIOCTOM XOJIe MEHBIIUM HOMUHaIIbHOTO — naBienue 45...60 klla
u kosebanueM 15...30 kIla, koTopoe MOKET ellle yBeTHMUMBATHCS PU YaCTUUYHOM MEPEKPHITUH
TOPJIOBHHBI BO3AYITHOTO (pHIIbTpa. SIBICHHE MOKHO JIOCTOBEPHO BBISBUTH ITyTEM HU3MEPEHUS
MOTEPH BO3/yXa WIIK KOMIIPECCHHU.

N3Ho1eHHbIe MOPIIHEBBIE KOJbIA: BHI3BHIBAIOT HEHOPMAIBHYIO padoTy, XapaKTepu3yemylo,
KaK TpaBWJIO, HECKOJBKO MEHBIIMM, Ye€M HOMHHAJIBHOE, pPa3peKEHHEM BO BITYCKHOM
KOJJIKTOPE Ha XX M TakUM KojeOaHHeM, BEJIMYMHA KOTOPOTO npesviuiaen 3HAYCHUS,
HaOmromaeMple Tpu JIFO00M  Jpyroil HeucnpaBHOCTH. 3HaueHus: naBienue 45..60 xlla;
konebanus 30...70 kI1a.

Hapyumenue peryJMpoBKH ra3opacnpeaejuTeIbHOT0 MEXaHM3Ma. XapaKTepPH3yeTCs
MEHBIIUM, YEeM HOMHHAIBHOE, pa3peKEHHEM Ha XX ¢ yMEPEHHBIM, pPaBHOMEPHO
NyJAbCUPYIOLUM Kojie0aHHeM. OTO sIBIIEHHE, KaK IPaBUIIO, CONPOBOXKIAETCS XapaKTEPHBIM
noBbIIeHueM IryMHOCTH cucteMbl [ PM. 3nauenus nasnenus 50-60 xIla n xonebanus 10...20
klla.

HerepMeTH4HOCTH BIYCKHOI0 KOJUIEKTOpPa WJIM '"TMOACOC BO3AyXa"': BBI3bIBACT Ha
XO0JOCTOM XOJi¢ BeChbMa Maljloe pa3pekeHue, 0e3 CyIIeCTBEHHOro kojeOaHus. 3HaueHUs
nmasienns Beimre 70 kIla; konebauns Menbire 2 kl1a.

4.9 lnarHoCTUKa cUCTeMbl NUTAHUA AU3erNbHbIX ABUraTenemn

4.9.1 HabnogeHne chopmbl Nynbcauun gaBrneHns Bnpbicka (Tonbko Ha THB[,
HenocpeaCTBEHHOro AeUCTBUSA U MeXaHN4YeCcKMX hopCcyHKax)

VYV nu3enbHbIX JABUTarened ¢ OOBIYHOM ammapaTypoil BIPBICKMBAaHUS MOXHO IPOBEPUTH
KOHCTPYKTUBHBIE JJIEMEHTbl KOHTYpa BBICOKOTO JaBJICHUS, aAHAIU3UPys KPUBYIO JaBIICHUS
BIIPBICKMBAHUA, 4YTO II0 AHAJIOTMU C aHAIM30M DJJIEKTPUYECKOIO HANpPsDKEHUS 3aKUTaHUSA Y
OEH3MHOBBIX JBUTaTeleH, TOMOraeT OblcTpee HAliTH HEHCIIPAaBHOCTh 0€3 IeMOHTaKa JieTalieil.

JInsi OLIEHKW JaBJICHUS BIPBICKMBAaHUS HUCHONb3yeTcs mbe3opatuuk ([1J1-4/T11-6), xoTopsrit
pu IIOMOILH [1bE302JIEKTPUYECKOTO U3MEPUTEIIBHOTO JJIEMEHTa npeodpasyroT
pacnpoCTpaHsIOIUECs O TOIUIMBOIPOBOAY BBICOKOIO AaBJIEHUS JepopMali B 3JIEKTPUUYECKHMA
curHas. Takod MeTOJ II03BOJIAET TOJIBKO OLICHMBAaTh XapaKTep W3MEHEHHUS CHUIHajla, HO HE
IIPOU3BOJIUTH a0COJIFOTHOE U3MEPEHUE AABJICHUS BIIPHICKUBAHUS.

Jlro6as anmapaTypa BIPBICKUBAHMS B UCIPABHOM COCTOSIHUM MOKa3bIBAET TUIIMYHYIO KPHUBYIO
JABJIEHUS B TOIUIMBOIPOBOJE BBICOKOI'O JIABJICHMS, 3aBHUCSIIETO OT IapameTpoB ycTporcra. Ha
KPUBYIO JIaBJICHUS BIPBICKMBAHUS BIIMSIOT TUI PACIBUIUTENS, HAarHETAaTeIbHbIN KianaH U 00beM
HMMEIOIIETOCs B TOIJIMBOIIPOBO/IE BBICOKOTO JABJIEHUS TOIUIMBA. ECIM MEXaHUKY XOPOIIO U3BECTHBI
¢dbopma KpUBOH U BIMSIHUE OTAEIbHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB Ha 3Ty KPHBYIO, TO OH MOXKET
OBICTPO OmpeeNnuTh e(eKTHYIO JeTallb. Tak Ha3plBaeMoe «0ECKPOBHOE» U3MEPEHHUE C 3aKUMHBIM
[IbE30JaTYUKOM IIO3BOJIIET HE BCKPBIBATH AallllapaTypy BIPBICKUBAHUSA, YTO IMIPEIOTBPAILACT
3arpsi3HeHue TOUHbIX JeTanel pacnbuintens 1 THB/I, Hens0exHoe mpu MOHTaXKe-IeMOHTaXe.

Ha puc. 4.1 noka3zanbl KpUBBbIE JaBICHUS BOPBICKUBAHUS U1l YETHIPEXIMIIMHAPOBOTO TU3EIS.
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Puc.4.1. Kpusvle oasnenus 6npbicku8anus 0isl 4emulpEXYUIUHOPO8020 BUXPEKAMEPHO20 08U2AMES C

popcynxamu co wmugpmosvimu pacnviumensimu (Volkswagen 1.9D): nauano énpwickusanus écex
gopcynox — 6 epad. 0o BMT, kouey snpvickusanus — 9 epao. nocie BMT.

B nauane nogauu torumBa B o0beme miyHxkepHoi napel THB/I Bo3pactaer nasnenue. Ilocie
OTKPBITUSl HArHETaTeJIbHOI'O KJalaHa BOJIHA JaBJICHUS JBIJKETCS OT Hacoca K (OpCYHKE.
Bo3HukHOBEHHE BOJHBI JaBICHHS OOBSCHICTCS TEM, YTO, BONPEKH OOMICTIPHHATOMY MHEHHUIO,
TOILIMBO IIPU BBICOKOM JaBJICHUH SIBIIIETCS CKMMaeMbIM. YToOBI cxxkaTh 1 cM3 AM3enbHOrO TOIIMBA
Ha 1%, TtpeOyercs nmaBnenue okoino 100 Gap, a mns cxatus Ha 1% Toro ke oOwbema cranm
HeoOxoauMo nasneHue okojo 25 000 Gap. Takum oOpa3om, camblii MOAATIMBBIM MaTepuasl B
CHCTEME BIPHICKA — TOIUIMBO, IIOCTYIAIOIIEE B KOHTYP BBICOKOTO JAaBJICHUS M OTBETCTBEHHOE 32
BO3HUKHOBEHUE BOJIH [aBJIEHUS, KOTOPbIE MABMXKYTCS IO TOIUIMBOIPOBOJY CO CKOPOCTBIO B
muanazone ot 1350 o 1450 m/c. Eciiu naBnenue nepea Urioi pacnbuinTesst GOPCYHKH IOCTUTIIO
JaBJICHHs] OTKPBITHS, UIJI1a TOJHUMAETCS O] JEHCTBUEM ATOTO JABJICHUS HAa €€ KOHYCHBIN MOSICOK,
¥ HAYMHAETCs MPOIecC BIPHICKUBAHUS TOIUIMBA B KaMepy cropaHus. Teneps TOIUIMBO ACHCTBYET
Ha OOJBLIYIO IUIOLIA[b MIVIBI PACHBUIMTENS W IHpPU TOM € JaBICHUM MOXKET ObIcTpee ee
nogHUMATh. [[03TOMY aBleHre OTKPBITHS (POPCYHKHU BCET/A BHIIIE, YEM JaBIICHUE 3aKPBITHS.

[Tociie OTKPBITHSI MOKHO OOHApY>KUTh KOPOTKHI MpoBas Ha KpuBOi nasienus (puc. 4.1). B
3aBHCUMOCTH OT KOHCTPYKIIMM W CTENEHH 3aKOKCOBAHHOCTH PpACIBUIATENS TIPU 3aKPBITHH
(bopCyHKH JAaBiIeHME CHOBa IIOJHMMAETCSl Ha OIpelesieHHYlo BenuuuHy. [locie okoHYaHus
BIIPBICKMBAHMS M TMOCAJIKH WTJBI HA CEUIO KOPIyCa PacHbUIMTENS BO3HHUKAET KPAaTKOBPEMEHHOE
MOBBIIIEHUE JABJIEHUS — TaK Ha3blBaeMbli <3anopHblii Kprok». [locienyromee peskoe mnajeHue
JaBJICHHWs] yKa3plBaeT Ha JIEHICTBHE HArHETaTeNbHOrOo KjamaHa. Ecou  pacnpuiuTens U
HarHeTaTesIbHbII KJalaH IUIOTHO 3aKpbIThI, OCTAIOIIEecs] B TOIJIMBOIIPOBOJIE JIaBIEeHUE 0Opa3yer
BOJIHBI, KOTOpBIC H3-32 TPEHHUS B TOIUIMBE MEJICHHO 3aTyXaloT. XapakTep paclnpoCTpaHCHUs
OTPaKCHHBIX BOJH 3aBUCUT OT YacTOTHl BpallleHUs] KOJEHYaToro Baja, oObeMa TOIUIMBA B
TOTLTUBOITPOBO/IE BBICOKOTO JAAaBJICHHS U KOHCTPYKIIMM HarHETAaTEIbHOTO KiamnaHa. [1o 1BymM Toukam
Ha KpUBOH JaBieHus (OTMEUeHbI Kypcopamu Ha puc. 4.1) MOXKHO OmpeneNuTh MPoA0HKUTEILHOCTD
BIIPBICKMBAHM. XOTS MpPH TAaKOM METOJE HM3MEPEHHs HEBO3MOXKHO OIPENEITHTH aOCONIOTHOE
naBieHre. BO3MOXXHBI TOJBKO OTHOCUTEIbHBIE H3MEPEHHUs, MO KOTOPBIM YETKO BHJHO, YTO
naeieHue OTkpbiTHA (Kypcop 1, puc. 4.1) Bbime naBneHus 3akpeitési (Kypcop 2, puc. 4.1).
BennumHa mOCTOSHHOTO JaBJi€HUs B TPYyOONPOBOAE BBICOKOTO JABJICHUS MEXAY MpoleccaMu
BIIPBICKMBAHMS COCTABIISICT, B 3aBHCHMOCTH OT HCIIOJIHEHHUS TOIUIMBHOW ammapaTypbl M peXnMa
pabotbl aBuraressi, or 20 1o 60 Oap. YdyacTok KpvBOW 10 MOBBINICHUS AaBicHus (uHUSA 1, puc.
4.2) pacnionaraercs BbIIIC HYJICBOW JIMHWH, HyJIeBas TOYKAa Ha KOTOPOH HAXOMMUTCS B CaMoi
HIDKHEH 4acTH KPHUBOW JTaBJICHHS IOCJE OKOHYAaHUS BOpbICKMBaHHA (uHUS 2, puc. 4.2). B stom
cllydae TOYTH JOCTHTaeTCs JaBJICHUE HACBHIIICHHBIX IMapoB. Pa3Huma naBieHnit Mexay JTuHUSIME 1
u 2 (puc. 4.2) yka3pIBaeT Ha HAJIMYKE OCTATOYHOTO JaBJICHHUS.
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Puc.4.2. Onpedenenue ocmamournozo daenenus. aunus 1 —yuacmok 00 nogvluteHus 0asnenus,
MUHUSL 2 — HYle8as MOYKA.

Ha puc. 4.5 u 4.7 nokazaHo, 4To B YE€TBEPTOM LIUIMHJPE ATOM pa3HULIbI 1aBJICHUN HET.

ITouck HEUCIIPABHOCTH
Ecnu Mexanuk oOnanaeT HEOOXOJUMBIMU OCHOBHBIMHM 3HAHUSIMHU O IPOLIECCE BIPHICKUBAHMUS,
JUISL HErO HE CYLIECTBYET IPOOJieM MpU BBISIBIECHUU HEUCIIPABHOCTU. 3a)KUMHbIE TATYUKU JTOJIKHBI
ObITH CMOHTHPOBAHBI 10 BO3MOXHOCTH OJIMKE U Ha OJTUHAKOBOM PACCTOSIHUU OT (DOPCYHKH.
JlBuraTenb,  MpeaBApUTEIBHO  MPOTPEThIi 10  pabodel  Temmeparypsl,  JOJDKEH
JMarHOCTUPOBAThCS MPU 4acTOTE BpAlllEHUs KOJIEHYATOI'O Bajla HAa PEXHUME XOJOCTOro Xo1a, a
TaK)Ke IPU YIBOEHHOM 4acTOTE BpallleHUsl KOJIEHYaTOro Bajla TaKkKe Ha PEKHMME XOJOCTOIO XOja.
JluarHocTuka HarpyKeHHOro japuratens Obuia Obl 3¢(dexkTuBHA, HO, OJHAKO, HEBO3MOXKHA B
yCIOBUSAX OOJBIIMHCTBA MACTEPCKHUX M3-32 OTCYTCTBHUSL HCHBITATENIbHOTO CTEHJa C OEroBbIMU
6apabaHamu.
ITpu ouleHKe KpUBOH aBiIeHUs HEOOX0IMMO 00palaTh BHUMAaHKUE Ha Cleayroliee:
€CJIN BCE KPHUBBIE NaBJIEHUSA WJEHTHYHBI, TO MOXXKHO JaX€ IPU HEU3BECTHOW 3TaJIOHHOU
KPHBOI1 c1e1aTh 3aK/II0YeHNe 00 HCIIPaBHOCTH ammnapaTypbl BipbickuBanus (puc. 4.1);
MOBBILLIEHUE JIABJICHUS TE€pe]l Ha4aJOM BIPbICKUBAHUS;
YETKO JIM BBIABIIAIOTCS HA4allo U OKOHYAaHUE BIPHICKUBAHUS;
IIPOJOJKUTEIBHOCTD BIIPBICKMBAaHMS,
MIOBBIIIEHUE JJABJICHUS TOCIIE€ OTKPBITUS (POPCYHKH;
OCTaTOYHOE JABJICHHUE U aMIUIMTY/1a OTPAKEHHBIX BOJIH,
MMEIOTCS JIU MOABIPHICKU TOILJINBA.
Huxe mnpencraBieHbl HEKOTOpPblE THUIHMYHBIE HEHCIPABHOCTH JM3EJIbHOM ammaparypsl
BIIPBICKMBAHUS U UX NPOSIBICHUE HA KPUBOU JaBJICHHUS.
Hu3skas BennunHa gaBiieHUs OTKPHITHS (DOPCYHKU MPU YAaCTOTE BPALLEHUS KOJEHYATOIro Baja
Ha PEXKHUME XOJIOCTOIO XOJa ONpENENAeTcs 0 HU3KUM 3HAYEHUSM KpUBOH MJaBIICHUS IIpU
OTKPBITHUM U 3aKpbITUM (QOpcyHKH. BcneacTtBue Toro, uto JaBieHHE BO BpeMsl BCEro Mpoliecca
BIIPBICKMBAHUS TOIUIMBA IOHM)KEHO, IPOJODKMTEIBHOCTh BIPBICKMBAHMS B  IIPUMEpE,
MPHUBEICHHOM Ha puc. 4.3, yBennuuBaeTcs Ha 4° yria moBopoTa KojeHdaToro Baia. OcraTodHoe
JIABJICHUE CHUYKAETCA.
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Puc.4.3 Cruoicenue oasnenust omxpoimust popcynxu co 130 0o 100 6ap 6 mpemvem yurunope

Huzkoe JaBJICHUC IIPHUBOJUT K YXYAIICHHUIO pacCllbUIMBAHUS TOIIJIMBA B KaMCpPE€ CropaHusa H
IIOBBIIICHUIO ABIMJICHHUA (pI/IC 44) HpI/I 0oJiee BBICOKOM YacTOTE BpalICHUA KOJICHYATOI'O Bajla
HHU3KOC OCTAaTOYHOC JABJICHUC XapPaKTCPHU3YCTCA CHUKCHUEM HHTCHCUBHOCTH OTPAKCHHBIX BOJIH.

L by =
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10 0o ' -0 & -20
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Puc.4.4 Huskoe dasnenue omkpoimust gpopcynku 6o smopom yununope (100 6ap) npu
BbICOKOUL YACMome 8paujeHust KOIEHBALA NO CPAGHEHUIO ¢ 0ABNeHUeM OMKPbLMUSL
6 nepsom yununope (130 6ap).

Huskoe naBieHue OTKpHITHS (POPCYHKH HE OYyAET MPOSBIATH CeOsl OAMHAKOBO HAa Pa3TUYHON
anmaparype BIPbICKHBAHHS, TEM HE MCHEE «CUMIITOMBI» OCcTatoTcs Te ke (puc. 4.5). YBenuueHHas
MIPOJIOJKUTENIBHOCTh BIIPBICKMBAHUS TOIUIMBA M HHM3KOE OCTAaTOYHOE JaBJIIEHHE B UYETBEPTOM
HWIMHJIPE HAa TOM MIPUMEPE BUIAHBI OCOOCHHO OTYETIUBO.

b %
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Puc.4.5 Huskoe daenenue omkpoimus popcyuxu 6 wemeépmom yuaunope (90 6ap)
suxpexameproz2o osuzamens Mercedes no cpasnenuio ¢ yemanosounwvim (115 6ap).
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Ipu cnuwkom HusKoM OasieHuu omxpvimus gopcynku nexomopule nacocwol (nanpumep Bosh VP44)
Mo2ym 80obWe OMKIIOYAMb MONIUBON00AYY 60 6ce YUNUHOPbL. M3 3a 9mo2o Modicem CRONCUNBCSL
owuboyHoe cyxcoenue o Heucnpasrocmu camozo THB/J.

IIpu cnumKoM BBICOKOM [JaBJIEHUM OTKPHITHS (OPCYHKHM HAOIIOAETCsl MPOTHUBOMOIOKHBIN
s dext. [TpoTomKUTETBHOCTh BIPBICKUBAHKS MPH BHICOKOM naBiicHuu (puc. 4.6) cokparmaercs;
IpoBaJl JIaBJICHUS IOCIE OTKPBITUS (opcyHkH eznBa 3ameTeH. CIHIIKOM BBICOKOE JIaBJIECHUE
BO3HHUKJIO M3-332 TOTO, YTO MEXAaHWK YCTaHOBWJI B (POPCYHKY HETPABHIBHYIO PEryIHPOBOYHYIO
HI1aioYy.

A
- ; '\\
_ / \
ff A N \
] (,.f o WMNHM%WM\ 4
N
S Ly A - — 3
IJ‘ j‘-ur’\N l‘-\L L a B — - 2
r{-f WO b ik e Wl T Y
i
A7 L\/\/‘vw-—_n... 1
1 T 1 1 1 1 1 1 1 1 1 T 1
30 20 10 0 -10 -20 -30 -40 [GRAD KWW

Puc.4.6 Bvicokoe dasnenue omkpoimus 8 uemeépmom yununope (155 6ap) no cpasnenuio
¢ yemanosounvim oaeneruem (130 6ap) 6 opyeux yununopax.

HenocrarouHoe yriioTHEHHE pacrbUIUTENs (POPCYHKH MOYKHO JIETKO ONPENENUTh 110 CIUIIKOM
3aTSHYBILEMYCSI IOBBIIICHUIO aBJICHUS, KOPOTKOMY BIIPBICKHBAHHMIO TOIUIMBA M OTCYTCTBHUIO
«3anopHoOTro Kproka» (puc. 4.7)
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Puc.4.7 HeoocmamouHnoe yniomuenue pacnvliumelis 8 4emeepmom yuiuHope.

CHMKeHNE MHTEHCUBHOCTH OTPA)KEHHBIX BOJIH U HE3HAUUTENBHOE Pa3IM4uMe B JABJICHUU /10 U
II0CJI€ BIPBICKMBAHUS TOIIMBA YKA3bIBAIOT HA TO, YTO OCTATOYHOE JABJIEHUE OTCYTCTBYET. Takue
paclbUTUTENN JTOJKHBI 3aMEHATHCS, T. K. NIPOHUKHOBEHHE ra3000pa3HbIX MPOJYKTOB CrOpaHHUs
MOXET HPUBECTH K 3aBUCAHUIO Wbl pachbuiutens (puc. 4.8). 3aBuciias uria pacrbLIMTEINs
HapyllaeT BeCh IIPOLIECC BIPBICKMBaHUsA. 1IoBbIlICEHHE U MaJeHUE NABICHUS IIPOUCXOAAT KpalHe
HEMHTEHCUBHO. Hauano n okoHYaHue BIPBICKUBAHKS TOYHO HE OIIPEAEIIIOTCS.
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Puc.4.8 3asucanue uenvt pacnviaumens 6 mpemvem yuiunope.

B mo6om pacnibumnTene B mporiecce paboTel oOpasyeTcs cioit kokca. Hactymaer takoii mepuos
SKCIUTyaTallui, KOrJa KOKCOBAHHME MPEBOCXOAHWT YCTAHOBJICHHBIM MPOWU3BOJUTENIEM [OMYCK —
MOMNEPECUHOC CCUCHUEC OTBCPCTUA HA BBIXOAC U3 PACHBUINTECIIA CHIIBHO CYXKAaCTCA. Ilocne OTKPBITHA
dopcyHku naBieHue cuibHO ToBbImaercs (puc. 4.9). TloBblllieHHE OCTaTOYHOTO JABIICHHS
XapaKTCPU3YCTCA 0oJiee MHTEHCUBHBIMU OTpPpaXCHHBIMU BOJIHAMH, KOTOPLIC IIPU BOSp&CT&I-OHIGfI
4acTOTe BpalleHHs] KOJEHYAaTOTO Balla MOTYT MPHBECTH K IMOABIPHICKAM TOIUIMBA, KOTra
pachbUINTENb OTKpPhIBaeTCS BO BTOpoil m Tpertuit pa3 (puc. 4.10). IToABHPBHICKH YBEITHYUBAIOT
BBIOpOC caxH, T. K. B KOHIIE Tpolecca CropaHuss B KaMepy CrOpaHHsl IOCTYIMaeT II0OXO
PacCIblJICHHOC TOILIIMBO. KpOMe TOro, I pC€aKiu ropCHusd HC XBATACT KUCJIOpOJaa.

1 I 1 I 1 1 I T
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Puc.4.9 Bo smopom yununope — 3aK0KCOBAHHBII PACHBLIUME]D.
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Puc.4.10 Bo emopom yurunope —nodsnpwicku monauga npu 15 u 20 epadycax yena nogsopoma
koneneana nocie BMT (nokazanvl cmpenkamu) uz-3a 3aK0OKCO8AHHOCMU PACHBLAUMEL.

Ha puc. 4.11 nokazaHo, 4To B YETBEPTOM LMIMHJIPE 4YaCTh OTBEPCTHH Oe3mTH(TOBOTO

pacnblIUTEIIA  3aKOKCOBAHBI Ha CTCHIC

JUISL TIPOBEPKU PACTBUIUTENCH OTOT JedeKT

MOATBCPIKICH. CY)KCHHOC MOICPCUHOC CCYCHHUEC OTBCPCTUA PACHBUIMTECIIA BbI3BIBACT YK€ Ha

PEKUME XOJOCTOTO XOJda CHIILHBIN noaALEM  HaBJICHUA  BIPLICKMBAHUA.

HepaBHomepHoe

pacnpeaciiCHUC 4aCTULl TOIUIMBA B KaMEpC€ CropaHus MPUBOAUT K IMOBBIIICHUIO ABIMHOCTHU OI' u

HEYCTOMYMBOW pabOTe TBUTATEIS.
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Puc 4.11. B yemgépmom yuaunope 08a u3 namu omeepcmuil 8 be3umupmosom pacnvliumene
saxokcosansl (Audi 2,5 TDI)
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Puc 4.12 Iloosnpuvicku monnusa ¢ mpemvem yununope npu 14 epad yena nosopoma xoneneana
nocae BMT u3-3a usHoweHH020 HacHemamenbHo20 KIanauda.
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WN3HOmIEHHBI HarHeTaTeNbHbIM KJanaH CHUKEHHEM pa3rpy3KH TMOBBIIMIAET OCTATOYHOE
nasnenre (Ha puc. 4.12 — B TpeTbeM NHIMHIPE), KOTOPOE BEAET K CHIBHBIM IOIBIPHICKAM
ToruuBa npu 14° yrna moBopoTa KosieHyatoro Bana nocie BMT. OnHOBpeMEHHO yBETUYHBACTCS
MIPOJIOJKUTEIIBHOCTh  BIPBICKMBAHUSA TOIIMBA. CHUXEHHBIM pPa3Tpy304HBIA O0BEM TOIUIMBA
yBeIM4MBaeT noAaudy. [IpoaneHHoe BIpPBICKUBaHUE U MOABIPBHICKU TOIUIMBA MPUBOAAT K PE3KOMY
noBbimieHnto apiMiaeHuss OI. Tloarekaronuii HarHeTaTeNbHBIN KJIAMaH HE JEPKHUT MOCTOSHHBIM
OCTaTOYHOE JaBJICHHUE TOCJE 3aKphITUS (OPCYHKH. B COOTBETCTBHM C 3TUM 3aTATHBACTCS BpPEMS
noBbIlIeHUsT W maneHust aasieHus (puc. 4.13). [o-Buammomy, Kaxyimeecs Oojiee BBICOKHM
MaKCUMaJbHOE JaBJICHWE BIPHICKUBAHMS BBOJUT B 3a0MyXKACHHE, OTOMY YTO B 3TOM cllydae
YBEIUYMBACTCS TIepenaj] MEX1y OCTATOYHBIM U MAKCUMAJIbHBIM JTaBICHHUSIMHU.

S
20 10 0 -10 -20 -30 -40 -50 [GRAD KW]

Puc. 4.13. Hacnemamenvhulil K1anax 6 MOonIuUSHOU annapamype mpemope2o
YUIUHOpA noomexaem, OCMAamoyHoe 0AGIeHUe PAGHO HYH0

W3HOIIEHHOCTh TUTYH)KEPHOM Maphl Hacoca TPO3UT 3aJep’KKOM Hauyana BIPBICKUBAHMUS,
KOPOTKMM BIPBICKHBaHWEM M cina0biM moOBbImeHWeM naBieHus (puc. 4.5.14). Ilmoxyro
PEryJIupoOBKY IUIYHXXEPHBIX Map MOXHO BbBIABUTH y psaaHbix THBJI mo pas3nnuyHbIM 3HadeHUAM
Hayaja BIPBICKUBAHHUA B  OTHEIbHBIX LMIMHAPAX U  PA3IMYHOM  MPOJOJIKHUTEIBHOCTU
BIIPBICKUBAHMS.

1 T
20 10 0 -10 -20 -30

I I 1 I T I
40  -50 [GRAD KW]
Puc 4.14. Usnowennvie demanu Hacoca 6 MONIUGHOU ANNApamype nepeoco YuiuHopd.
Cmpenxou yka3ana 3a0epicka Ha4aia 8NpuiCKUBAHUS MONIUEA 8 NePEOM YUTUHODE

Tabnuua 1 morcka HeMCIpaBHOCTEN JTOJKHA MIOMOYb B MEPBBIX MOMbITKaX MPOAHAIN3UPOBAThH
BBICOKOE JIaBJIEHHE BIpbICKMBaHMs. OJHAKO OHAa HE MOXET 3aMEHUTh Balll COOCTBEHHBINH OIBIT
u3MepeHuil. BaxkHO wdamie uCHoib30BaTh 3amuch IpaduKkoB B (haily, omucaTh BbISBICHHYIO
HEUCIPABHOCTh, U MOJIYYUTh, TAKUM 00pa3oM, COOCTBEHHBIH apXUB HEUCIIPABHOCTEH.
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Ta6nnua 1. [Touck HCHCHpaBHOCTeﬁ 110 aHAJIM3y BBICOKOI'O NAaBJICHUSA BIIPHICKMBAHU

HennoTHbIN pacnbinuTens
HennoTHeI Tpybonposog

Bricokoe aaBneHune
HarHeTaTenbHbIi knanaH
HarHeTaTenbHbIi knanax
M3HOLLEHHBIV NyHXep
BbICOKOIO AaBneHus

Hwu3koe naBneHue
OTKPbITUS

3aKOKCOBaHHbIN
pacnbinuTenb
OTKPbITHS
3aBuclias urna
pacnbinuTens
MI3HOLIEHHbIN
HennoTHbI

Bbicokune oTpaKEHHbIE BOJHbI
lnockune oTpakéHHble BOMHbI
MopBnpbICku

KpyTon nogbém gasneHus
nocre Havarna BrpbICKMBaHUS

Hanuuune «3arnopHOro KprokKa»

CrM1LLKOM 3aTSHYTbIi BMPbICK

CrMLLIKOM KOPOTKMI BMNPbICK

[naBHbIN NOABEM AaBneHus

KpyTon nogbEém gasneHus

Hwuskoe nukoBoW faBneHuns

Bbicokoe nukoBoe faBneHne

Jl11 cuctembl ¢ Hacoc-(hOPCYHKAMU WIIH aKKyMYJISITOPHOM CHCTEMBI BIIPHICKA HEIb3sI IPOBECTH
aHaJIN3 BBICOKOTO JABJICHUS C MCIOJIb30BAHUEM 3KUMHBIX JAaTYMKOB. B ciiydae akKyMymnsiTOpHON
CUCTEeMBI BIIPBICKA MPU MOMOIIM ocIuiorpadga MoxXHO 3adUKCUPOBATh KOJeOaHUs NaBICHHS B
AKKyMYJISITOPE C MCIOJB30BaHUEM IITATHOTO JaT4ydKa JABJIEHUS B aKKyMyJsitope. boiee mpocTeim
METOJIOM TpH JAMATHOCTUPOBAHUU AKKYMYJSTOPHBIX CHUCTEM BIIPhICKA SIBIISIETCS H3MEpPEHUE
pacxojia TOTUIMBA B JIMHUK OOPaTHOTO CIIMBa (POPCYHKH.

[Mynscanmu  wu3Mepstorcss npu  nomomtd  gataukoB  [1J]-4/T1J[-6, ycraHaBiuBacMbIX Ha
uccienyeMyro TomnuBHYIO TpyOky. Tak kak k amantepy AMJ[-10CO omAHOBpEMEHHO MOKHO
MOJKIIOYNATE TOJAbKO oauH garauk [1JI-4/T1]]-6, curHamel myJabCallii JaBJICHHS HYKHO
POCMATPHBATh U 3aMUCHIBATH OTICIBHO IS KAXKI0TO IUIKHHIPA (B peXXUMe ocHUIIorpada uin B
peXUME 3aNUCH).

4.10 AmarHocTUKa AaT4YnKkoB

OwarHocTuka namb6aa-aoHaa

.HSIM6}1&-30HI[ BKJIFOUCH B KOHTYP O6paTHOI71 CBA3HU CHUCTCMbI PCryJIMPOBAHUA U IMOKA3bLIBACT
OTKJIOHEHHE COCTaBa CMECH OT CTEXHOMETpHUecKoro. Ha pucynke npejcrapiieH rpaduk H3MEHEHUS
HaIIpsDKCHUA Ha BBIXOAC HHUPKOHUCBOI'O JI5IM6ILa-3OH,£[a. Ecimu cmechb 601“3.Taﬂ, TO J'ISIM6I[8.-3OHI[
BBIZIACT TOBBLIIICHHOE HANpPsDKEHHUE, eciau OeaHas — 1o Hu3koe. DBY, usmepss curnan ¢ asaMOpa-
30HA4, AHAJIU3UPYCT COCTaB CMCCHU. M B 3aBUCHMOCTH OT cocCTaBa YBCINYNBACT WM YMCHBIIACT
KOJIMYECTBO TOIUIHBA, MBITASCh BBIICPKATh cTeXuoMeTpudecknuid kodddunueHt a=1.0.

U, B

[ ——
0.8 ™

0.6
0.4
02

0 o
07 08 09 1,0 11 12

O®uznyecku JIMOAA-30H7 BKPYYEH B BBINYCKHONH KOJJIEKTOp. CyHIECTBYIOT HECKOJBKO
Pa3HOBUJHOCTEN: C DJIEKTPUUECKUM TMOJOTPEBOM, C IMOAOTPEBOM OT BBIXJIOMNHBIX Ta30B, C
MOATATUBAIOLIIM PE3UCTOPOM.
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[IpocmoTpeTs curHan asAMOAa-30HIa MOXKHO B PEKUME CaMOIUCIA, MOJAKIIOYMB €0 BBIXOJ
(uepe3 moaxomasAmIMit OTBETBUTEND) KO BXoay «L/KV+» min «2/KV-».

Curnan namM0Ja-30HAa JOJDKEH MOCTOSIHHO MEHSTBhCS OT BBICOKOTO YPOBHSA K HHU3KOMY. OJTO
03HAYaeT, YTO KOHTPOJUIEp paboTaeT C BKIOUCHHONW 00paTHOM CBA3BIO M0 JISIMO/1a-30HTY.

Ecnau curHan mocrostHHO HaxoauTcs B KpaiiHeM BepxHeM mnonoxenuu (0,8...1,0B), To 3rto
O3HaYaeT, 4TO CMECh OYCHb Oorartas, U KOHTPOJUIEp HE B COCTOSHUHM €€ OOCAHUTH (B IMIUHID
MornajaeT MHOIO TOIUIMBA, Hampumep, “npioimas’ (OpCyHKa, MOBBILIEHHOE JaBJIEHHE TOIIMBA,
HenpaBwibHble naHHbie ¢ JJMPB, /13, 3a0uthiii Bo3ayuiHbiil ¢Guibtp). Ecnu curnan Haxomaurest
OKOJIO HYJIS, TO CMeCh O4eHb OenHast (3arps3HeHHble (POPCYHKH, TIOHIKCHHOE JIaBICHUE TOILINBA)
WJTM HEUCIIPABEH caM JISIMO/1a-30H]1.

Ecnau curnan 3aBuC B KakOM-THOO IMOJIOXKEHUHM (OOBIYHO B CPEAHEM) M HE pearupyer HiH
pearupyer, HO OueHb Ci1ab0, Ha Pe3Koe M3MEHEHHEe Mmojaauyn ToriuBa (“meperasoBka’), TO 3TO Tak
K€ CBUJETENBCTBYET O HEMCIPABHOCTH JsIMO/1a-30H4.

Yacrora U3MEHEHHsI CHUTHAJIA JIOJDKHA OBITh HE HIDKE 8 pa3 B CEKYHIy Ha XOJIOCTHIX 000pOTax.
MeHblee 3HaU€HHE YaCTOTHl TOBOPUT O HU3KOM CKOPOCTH peakluu J1aMOaa-30H1a. B cpeanem s
UPKOHMUEBOTO JaTyhka (yCTaHABIMBAEMOro Ha OOJBIIMHCTBE aBTOMOOWIICH), BBIXOJHOE
HaNPsDKCHHE JI0JDKHO U3MEHSITHCS B IaNa3oHe:

- MUHUMaJIbHOE HamnpsbkeHue, npumepHo 0,2 B u Mensbiue;
- MakcuMalibHOE HampsihkeHnue, npumepHo 0,8 B u Gomnpire.

B HekoTOpbIX cucteMax «Macca» JIsIMOAa-30H/1a MOJKII0UYEHA HE K «Macce» aBTOMOOWI, a K
BHYTPEHHEMY UCTOYHHKY HaIpspkeHUs DBY, B 3TOM ciiydae HanpspkeHHE Ha CHTHAJIBHOM BBIBOJIC
MOKeT ObITh 1 2...4 B, HO B 11000M cilyyae aMIuiuTyaa KolebaHnuii He AoJpKHaA ObITh MeHbiie 0,6
B.

[MocTosiHOoe Hanpsokenue B auanasone 0,4...0,6 B (3aBucut or ICY /], MoryT ObITh U JIpyrue
HANpsDKEHHS, HalpuMmep, 3HaYuTeNbHO Ooiybiie 1 B) MOXeT TroBOpUTh O BBICOKOM BBIXOIHOM
COIIPOTHUBJICHUH JIaTYMKA. DTO MOXKET IMPOUCXOANUTH U3-3a pa3pbiBa CUTHAIBHOM LIENN JaTYMKa WK
ey 3a3eMJICHHS, OTCYTCTBHSI HaNpsOKCHHWS Ha HarpeBarese JaTyhKa WM W3-32 HEHCIIPaBHOCTH
caMoro JsiM01a-30H/4a.

AHaJOrM4YHO MOXHO MpOBEpUTh U JApyrue natuuku cucrembl DCVY/l, mpocmarpuBas ux
BBIXOJIHBIE CUTHAJIBI B PEKUME CaMOIKUCIIa WK ocuuiuiorpada.

4.11 AnarHoCTUKa UCNOJNTHUTESNIbHbIX MEXaHU3MOB

OnarHocTtuka popcyHoK

OfHMMH U3 OCHOBHBIX HCHOJHMTEIBbHBIX MEXaHH3MOB B CHCTEME TOIUIMBOMNOJAYU
WH)XEKTOPHOTO aBTOMOOWJISL SIBIISIIOTCSL TOIUIMBHBIE (QOpcyHKH. C HX TIOMOIIBIO TOILIMBO
J03UPOBAHHBIMU MOPIHSIMHU ToAaeTcs B ImuHAp. Onun BbiBoA Gopcynku (“+") moakiroueH k +12
B, npyroii — Kk BBIXOJHOMY JpaiiBepy KoHTpoJuiepa. (B HEeKOTOphIX crcTemax, rlie MCHOIb3YITCS
HU3KOOMHBIE (2-4 Om) ¢opcyHkH, BbIBOIBI “+” MOryr ObITh moAkmo4deHel kK +12 B uepes
JOTIOJTHUTEIIBHBIE PE3UCTOPHI MM K BBIXOJY IIUPOTHO-UMITYJIBCHOTO MOIYJSTOpPAa KOHTPOJUIEpa
IUISl YMEHBIICHHSI MOIIIHOCTH, PacCenBaeMoil HOpCyHKOM).

Jns HaOMIOJeHWS W M3MEPEHHS CHUTHAJIOB HAa BBIBOJAX YIPABICHHS (OPCYHKAMH MOXKHO
HNOJKITIOYHTE UX K BxoaaMm «1/KV+» n «2/KV-» u uccnenoBarh CUTHAJIBI B PEXKHUME OCIHILIOrpada.

BreiOpoc HampspkeHHs TOocie OTKIIIOYeHHs JOJDKeH Obith He MeHee 60 B. Mensbmiee
HanpsDKeHWe TOBOPUT O KOPOTKO3aMKHYTOM BHUTKE B KaTyIIKe (POPCYHKHM WJIM O HEUCIIPABHOCTHU
BBIXOJHOTO JIpaliBepa KOHTPOJLIEpa.

B MOMeHT 3amMbIKaHus (POPCYHKHU HA 3eMITIO UMITYJIbC TOJDKEH UMETh YeTKUN (DPOHT, U MajJieHne
Ha KJItoYe B OOJIBIIMHCTBE CHUCTEM He JODKHO ObiTh Oosiee 0,4 B. MHave, Wiam HeEUCHpaBeH
BBIXOJIHOM ApaiiBep, UM UMEIOTCSI MEXBUTKOBBIE 3aMbIKaHUS B 0OMOTKE (POPCYHKH.
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JlmuTensHOCTh (BpeMst) BIIPBICKA JTOJKHA COOTBETCTBOBATH HOPMAaJIbHOMN paboTe ABUraTelIs.

100 e 200 W

|

r e

() cratouHoe |
HAMPAHSHIE HA
thopcyHEe | -

100 wae A0 A

JUmTeIEHOCTE
EIPBICKA

HAMPTAEHIE Ha
OTEPBIT O
topoyime

B akkyMyJmSTOpPHBIX CHCTEMaxX BIPBICKA JHU3CIBHBIX JBHUTATEICH TaK JK€ HCIOIb3YIOTCS
ANEeKTpOMarHuTHeie (opcyHku. DOpcyHKa yOpaBiseTcss SIEKTPOTHAPABIMYECKHM CIIOCOOOM ¢
MPUMEHCHHEM BCTPOCHHOTO B HEE JJICKTPOMArHMTHOTO KiamaHa. OJIEKTpHUYecKas IPOBepKa
(GOpCYHOK TPOBOAMTCA MYTEM 3aMepa COMPOTHBICHHUS, CUIbl TOKA WM  HAMPSHKCHHUS.
ConpoTHBIICHHE KATYIIKH JICKTPOMArHUTHOTO KianmaHa (OpPCYHKH Pa3IMyaroTCs B 3aBUCUMOCTHU
OT CUCTEMBI, X cOCTaBIsieT 00bI9HO 0K010 0,3 oM 171 12-BOJIBTOBOrO ITUTAHHUS.

B cucremax Common Rail ¢upmer Bosch ¢opcynku, kak npaBusio, CoeiMHEHbI B MaTpHILY,
MO3TOMY HampspKEHUE HaJo HabmoaaTh Ha 000OUX BBIBOAAX (OpCyHKH. B pabouem nukIie OOuH U3
BBIBOJIOB KOMMYTHPYETCSI Ha <3eMIIIO», pabodee HANpsHKSHUE MPHKIAIBIBACTCS KO BTOPOMY
BBIBOJTY.

|ﬁ |"||I!|J|h||l||”||l||=||1~|ﬂ|~|\|u|r|hﬁiIl|u|lI||lJI\|!|'|lJ|ri‘|I||u|II|li|1||Il|r|‘|l||u||l||!|\|b|'IIF-‘.‘______-__-_

HanpsixkeHnue Ha BbIBOAaX 0J1IHOM OPCYHKH.

I |\|\'|||

B HawanmpHOW cTajuu Tpollecca BO3HUKACT CHJIA TOKA C THUKOBBIM 3HaueHHeM 19-20A
(manpsoxenune mopsinka 50-70B), koTopasi J0DKHa OOECHEUUTh OBICTPOE OTKPHITHE KIIallaHa.
Bonbioe 3HaueHWe TOKa JTOCTUTAETCS Onarogapsi paspsake KOHICHCATOPa, KOTOPBIA 3apspKaeTcs
MEX]y IMpOLEeccCaMu BIPBICKUBAHUS TOIUIMBA N0 HampspkeHus okono 70B. Yepesz 0.4 mc sikopb
AJIEKTPOMArHUTHOTO KJIallaHa JIOXOJAUT JI0 yIopa, YTO PETUCTPHUPYETCS KOPOTKUM YMEHBIICHHEM
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CWJIBI TOKa. 3aTeM cuja Toka ¢ nomompo [HMM-monynsunuy ycTaHaBIMBAEeTCsl Ha ypOBHE TOKa
ynepxanus 10-12A, nanpsokenue 0-12B.
B cucremax ¢upmer Delphi ucronb3yroTcs, Kak mpaBHIO, HH3KOBOJBTHBIE (DOPCYHKH, OHH
OTKpBIBAOTCS HanpspkeHueM 12B, HO ¢opma ToKa 1 HaNpsHKEHUH 0CTaéTcsl MPUMEPHO TAKOH XKe.
Jns HaOmoJeHus M M3MEPEHMs CUTHAJIOB HAa BBIBOJAX YHPABICHHUS (POPCYHKAMH MOXKHO
MOAKIIOYUTE K HUM Bxonaa «1/KV+» u «2/KV-».

Hpyrue wucnonnurtensHble ycrpoiictBa DCVY][ (perymstoper XX, kiamaHa, pene ¥ T.h.).
IIPOBEPSIOTCSA MPOCMOTPOM CUTHAJIOB Ha HUX B PEeKUME ocLuiuiorpada.

4.12 N'a3oaHanu3artop

OKHO 3aMepoOB C TEKYIIMMU [TOKa3aHUSIMU ra30aHAIN3aTOPa MOKHO BbI3BaTh U3 TJIABHOI'O OKHA
nporpamMbl (MeHi0 I'azoaHajam3atop O OKHO 3aMepoOB WM HaKaTHEM KOMOWHAIIMM KIIABHIII

Ctrl-I).

Jlis paboTbl razoaHaiuMzaropa B IporpaMmMe He o00s3aTelbHO NOJKIIOYaTh ajamnTep.
I"azoananuzatop noaxiovaercs kK COM-nopty KomnbroTepa.

Mo:KHO 3amucarh OKa3aHus Ta30aHAIM3aToOpa KIMEHTY B otueT. st aToro B pexkume CkaHep
BeIOCpUTE CTaHIapTHBII HaObop ['a3oanamm3aTop (riaBHoe MeHio O Hacrpoiika & HaGopsl), u
3ateM Haxmute KHOnkd Ilapamerpnl O Ilepemennbie win Ctrl-O (O - pycckoe). Haxmure
kHoTKy " F7 (3ammce)" .

Kananbel razoananm3atopa MOXHO 100aBiaTh B HaOopsl mapamerpoB Ckanepa u Tecrepa.
OTto0pakaThcsi OHU OYIyT OHOBPEMEHHO.
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