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CopepxaHune

Mpepucnosne 13 Xop nopLiHA 51
BnarogapHocT 14 yKopoq(j:HHbll?l XOA W YANIIHEHHbIV XOf, 51
Pabounin o6bem aBuratens 52
Pabounin 06bem 1 MOLHOCTb ABUraTENS 53
1 CTeneHb cxKatuma cmecu 53
NHCcTpyMeHTbI, Kpenex 1 TexXHuKa 6e3onacHocT Ha uro TpatuTeA sHeprus 2>
npu BbINonHeHun pa6ot 17 BatT 1 nowapmHan cuna 33
Hanoroeas MoLLHOCTb ABMraTens 55
Pe3bboBot Kpenex 17 COOTHOLLIEHME MEXY METPUYECKON 1 3PPEKTUBHON
BonTbl ¢ MeTpuryeckon pe3bbon 18 MOLLHOCTbIO 56
Knacc npounocTu 6onta 18 CooTHOLLEHVEe MeX Yy MOLLHOCTbIo no ctaHaapTy DIN
Fankn 19 1 MOLLHOCTbIO Mo cTaHzapTy SAE 56
Lan6bi 20 CoOTHOLLEHME MeXAY MOLLHOCTbIO MO cTaHAapTy JIS
[epeyeHb OCHOBHbIX MHCTPYMEHTOB 20 1 MOLLHOCTBIO MO CTaHAApPTYy SAE 56
Ha3BaHunA NHCTPyMeHTa, cnonb3yemble B obuxoae 28 3aBMCMOCTb MOLYHOCTY [iBUATATENA OT BbICOTbI
MpaBuna TexHUKIM 6e30MacHOCTY NPU paboTe C PyUHbIM Hajl ypOBHEM MOpPA 56
VNHCTPYMEHTOM 28 3akntoyeHmne 57
MpaBuna TeXHNKN 6e30MacHOCTY A/ MEXaHUKOB 28 KoHTponbHble BONpochl 57
MpaBwna TeXHNKN 6e30MacHOCTM NPY NOAbeMe Bonpoce! K Tecty Ha ceptnéukat ASE 57
aBToMobuna 31
OnacHble BelecTBa 33 3
NHdopmauuma o xapakTepucTrkax 1 npaBuiax obpatieHus
C OnacHbIMW BELECTBAMM 1 MaTepranamu 35 MpuHUMN pa6oTbl 1 MeToAbl ANArHOCTUKN CUCTEMbI
3akntoueHvie 41 cmasKu geuratens 59
KOHTpOsIbHbIE BOMPOCHI 41 MpVHLUN paBoTbl CMa3Ky 59
Bonpochl K TecTy Ha ceptudmkat ASE 41 .
Cuctembl CMa3Ku gBuratenen 60
XapakTepucTnkn MOTOPHOro mMacsa 60
2 Knaccndukauma macen no ctangapty SAE 60
MpuHUMN pa6oTbl 1 TUNbI ABUraTenei 43 KnaccuduraL API o1
Knaccnukauma macen no ctangapty ILSAC 62
YeTbIpexTakTHbI pabouni LKA 43 EBponelickaa KnaccrdukaLma macen 63
720-rpapycHblid LMK 44 AnoHckaa knaccudrKaLma macen 63
Knaccudukaums asuratenen 44 Mprcaaku K MOTOPHbBIM Maciam 63
Tabnmua KOAMPOBKM rOAA BbiMyCKa 47 MoTopHble Macsia, MoBbILALME SKOHOMUYHOCTb
Knaccndukauma Tunos asuratenei 48 nBuratensa 64
HanpasneHue BpalleHua Bana fBuratens 50 B3avmo3ameHAeMOoCTb Maces pasfnyHbIX TOProBbIX MApPOK 64

BHyTpeHHWI AnameTp umnmnHgpa 50 CuHTEeTMYECKOEe Macslo 64



TemnepaTtypa macna 65
MeproanYHOCTb 3amMeHbl Macna 65
MNpouenypa 3ameHbl Macna 65
MacnsHble dunbTpbl 66
3ameHa mMacna B aBuraTene ¢ TypboHaanyBOM 67
MacnsaHble Hacocbl 68
PerynnposaHue gasneHuna macna 70
MakTopbl, BAVAOLWME Ha JaBlieHe Macna B cucteme

CMasKu 70
[poBepKa cOCTOAHNA MacAAHOro Hacoca 72
MacnonpoBogbl B 61oke gBuratens 73
CmasKa KnanaHHOro mexaHusma 73
MacnsHble noaaoHbl 75
MacnsaHble pagnatopbl 76
CncTteMa NPUHYANTENbHOW BEHTMNALMMN KapTepa 76
3aknoyeHne 77
KOHTpOsIbHbIE BOMPOCHI 77
Bonpochbl K TecTy Ha ceptudmkat ASE 77
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MpuviHUMN pa6oTbl M AMArHOCTUKA CUCTEMbI
3/1IeKTPOCHAGKEeHNA N SNEeKTPUYECKOro nycka 79
HasHaueHune akkymynaTopHom 6atapen 79
Kak paboTaeT akkymynaTopHas 6atapes 79
MnoTHOCTb aneKTponuTa 80
MacnopTHble XapaKTePUCTUKM akKKyMyNATOPHbIX 6aTapen 82
TexHnuyeckoe 06CyKMBaHVe akKyMyATOPHON H6aTapen 83
lMyck ABWraTens ot akKymynaTOpHOW 6aTapen, CcTosLen

B ApYyrom asTomobune 87
CncTema aneKTpuyeckoro nycka asurarens 88
BbifBneHne 1 ycTpaHeHne HencnpaBHOCTEN CUCTEMbI
3NEeKTPUYECKOro nycka 89
MpoBepka ToKa NoTpebneHna cTaptepa 90
[poBepka Ha cTeHae 90
[eHepaTopbl NepemMeHHOro Toka 90
3aknoyeHne 104
KOHTpOsIbHbIE BOMPOCHI 104
Bonpochl K TecTy Ha ceptudmkaT ASE 104
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MpuHUMN pa6oTbl N ANArHOCTUKA CUCTEMbI

3aXuraHusa 107
MpuHUMN paboTbl CUCTEMBI 3aXKMTraHUA 107
beckoHTaKTHble crCTeMbI 3aXKMraHnA 112
Cnctema 3axuraHvA Tuna “kaTtyluka Ha cseye” 115
[poBepKa cncTeMbl 3aXKUraHUA Ha NCKPY 115
[poBepKa MarHUTONEKTPUYECKOro JaTumKa 117
OCMOTp KpbILWKY 1 pOTOpa pacnpefennTens 3aKuraHus 118
[poBepKa BbICOKOBONBTHOIO NPOBOAA CBEUN 3aXKMraHNA 118
MopAapoK 3axuraHma 120
TexHUuyeckoe 06CNyKMBaHVE NCKPOBOW CBEYV 3aXKUTaHUA 120
Yron onepexeHunsa 3axnraHums 121
3aknioyeHne 137

CogepxaHue 7
KoHTponbHble BONpochl 137
Bonpocsl K TecTy Ha ceptudmkat ASE 137
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MpuHUMN pa6oTbl U ANArHOCTUKA TOMINBHO
CNCTeMbl 1 CUCTEMbI CHUXKEHUA TOKCUYHOCTHN
BbIXJIOMHbIX ra3oB 139
beH3uH 139
WcnapsaemocTb 139
Mpob6nembl, CBA3aHHbIE C UCMAPAEMOCTbIO 6eH3nHa 140
HopMmanbHbIN 1 HapYLLIEHHDBIN PeXMbl CFOPaHNA CMecK 141
WccnenoBatenbCKmim 1 MOTOPHbIV MeToAbl OnpeaeneHuns
OKTaHOBOrO uncna 142
OKTaHOBbIE YMCIIa Pa3fIUHbIX COPTOB GEH3UHA 142
Kucnopogocogepxaluye Tonnmea 143
Xumuna cropaHua Tonnmea 145
YCKOpEeHHbIV M3HOC KnanaHa npy UCnosib30BaHnn
He3TUIMPOBaHHOIO 6eH3nHa 145
BeH3uH ynyuleHHOro KoMno3nLMoOHHOro cocTaBa 146
STafIoOHHOE TOMNBO, NCMOJIb3yeMOe NPy rocyAapCTBEHHbIX
MNCNblTaHMAX ABUraTenen 146
O6Lme pekomMeHaL MK No NCNoNb30BaHMI0 6eH3NHA
B ABUratenax 146
MprHUMN gencTena TONIMBHON CUCTEMbI 147
MexaHunyeckne TONMBHbIE HAaCOChI 147
OcobeHHOCTY PabOTbl INEKTPOHHbBIX CUCTEM BMPbICKA
TOMnMBa 148
Cnctema LieHTpanbHOro BNpbiCKa TOMNMBA B APOCCeSIbHYIO
kamepy (TBI) 151
Cnctema pacnpefiefieHHOro BnpbiCKa ToMmivBea
BO BIMYCKHble OKHa rosloBKY 610Ka LAMHAPOB 152
3ayem HeobXxoaMMa CUCTEMA CHUMKEHMA TOKCUYHOCTU
BbIOPOCOB ABUraTens 154
Cnctema NprHYANTENIbHOW BEHTUALMN KapTepa 155
MpoBepKa NpaBUIbHOCTN PAabOTbI CUCTEMDI
NPUHYAUTENIbHOW BEHTUNALMM KapTepa 156
Cnctema HarHeTaHUA Bo3ayxa 157
CrcTemMa ynaBnvBaHWA NCnapeHuin 6eH3mnHa 159
CncTtema peumpKynaumMm oTpaboTaBLUKX ra3oB 161
KaTanutnyeckue HenTpanusatopsl 164
3aknioueHmne 175
KOHTpOsIbHbIE BOMPOCHI 175
Bonpocbl K TecTy Ha ceptudmkat ASE 175
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MpuHUMN pa6oTbl U AMArHOCTNKa CUCTEMbI
oxna)kpeHusa 177
Ha3sHaueHwve 1 NprHUMN paboTbl CUCTEMbI OXNAXKAEHWS 177
Mpo6nembl, BO3HUKalOLWME B ABUraTene npu HU3KNX
pabounx TemnepaTypax 178
Mpob6nembl, BO3HMUKaloOLMe B iBUraTene npu BbICOKMX
pabounx TemnepaTypax 178
KoHCTpyKLMA cucTembl OXNaxKaeHna 179
Kak TepmocTat perynupyet TemnepaTypy 180
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MNpoBepka TepmocTaTa 180
3ameHa TepmocTaTa 183
AHTUGPM3 184
OxnaxpatoLasn XnLKoCTb Ha OCHOBE OPraHNYeCcKmx

no6aBokK 184
AHTUPPY3 Ha OCHOBE MPOMNUAEHTINKONA 185
AHTUPPK3, B KOTOPOM OTCYTCTBYIOT hocdaTbl 185
AHTUPPKM3bI 3amep3aloT 185
MpoBepka oxnakpatoLern XngKoCTy C MOMOLLbIO

apeomeTpa 185
PereHepurpoBaHHasA oxnaxatoLwasn XNLKoCTb 186
XpaHeHne oTpaboTaHHOW OXnaXKAatoLLen XNAKOCTN 187
PagnaTtop 187
lepmonpo6bka pagmatopa 189
MeTpuueckne repmonpo6Ku pagrmaTopos 190
Cnctema pekynepauuy oxnaxaatoLen >KnaKocTu 190
McnbiTaHve nog faBneHem 191
BbiABneHve yTeuek MeTofoM KanunnapHowm

nedektockonum 191
MpuHUMN paboTbl BOAAHOrO Hacoca 192
[IB/>KEHME NOTOKa OXNaXKAatoLwen XnaKocTn B ABuratene 192
TexHUuyeckoe 06CyXrBaHWeE BOAAHOMO HAacoca 193
BeHTunATOpbI OXNaxpeHua 194
Tepmoperynupyemble BEHTUNATOPbI OXNlaXAeHna 196
TennoobMeHHVK OTONUTENA CalloHa 197
[narHocTnka NpUYNH HEMCNPaBHOCTY OTONUTENA CaloHa 198
ABapUIHBIN CUrHaN NeperpeBa OxnaxaatoLwen XNLKoCTn 199
PacnpocTpaHeHHble NprynHbI Neperpesa Asuratens 199
TeKylee TeXHNUYECKOe 0OCNYKMBaHWE CUCTEMDI

oxnaxpgeHua 200
lMpombiBKa 1 3aMofiHeHne CUCTEMbI OXTaXxKaeHnA 201
YpaneHune Bo3fyxa 13 CUCTeMbl OXNaXKAeHNA 201
LWnanHrn 202
OuncTka pagmatopa o6paTHOM MPOMbIBKOW 203
OuncTka pagmaTopa CHapy»u 203
3akntoyeHune 205
KoHTposnbHble BOMpOChI 205
Bonpochl K TecTy Ha ceptudmkat ASE 205
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JAunarHocTuka cCoCcToAHNA gBUrarens 207
TunnuHble anobbl Ha HapyLeHne paboTbl ABUraTens 207
[narHoCTrKa No BbIXJIOMNHbIM ra3am 208
KTo nyuiue camoro BoguTtens 3HaeT cBO aBTOMObOUIb 208
OcmoTtp 209
[lnarHocTrKa nprynHbI WYMOB B iBUraTene 210
[MpoBepka gaBneHna macna 214
JTamnouka aBapunHONM CUrHanM3auumn nageHuns

[aBneHnAa macna 214
AHanu3 macna 215
Kak 6epetca npoba macna 216
AHanus pesynbraToB aHanmsa 216
[poBepka Komnpeccum B ABuratene 218
“Mokpana” npoBepKa Komnpeccuu B fBuratene 219
MpoBepKa komnpeccuy B ABuUratesne Ha pabouem xony 220

MNpoBepKa UMANHAPOB Ha yTeUKy 221
MpoBepkKa 6anaHca MOLHOCTY UMANHAPOB 222
MeToauKa BbINOTHEHNA N3MEPEHWA NPU NPoBepKe

6anaHca MOLHOCTU LINHAPOB 222
MNpoBepka paspexxeHuna 223
MpoBepKa NPOonycKHO CMOCOBHOCTI CUCTEMDI BbIMyCKa 224
MNpoBepKa BeNMUYNHbBI NPOTVMBOAABIEHNA C MOMOLLbIO
BaKyymmeTpa 225
[poBepKa BeNnUYMHbI NPOTVBOAABNIEHMA C MOMOLLbIO

MaHomeTpa 225
[narHocTrka cocToAHMA Lenn npusoaa

pacnpefenutesibHOro sana 225
AHanus coctasa BbIX/TOMHbIX ra30B 1 NMOMHOTA CropaHnA

cmecn 226
[iByokucb yrnepopga 228
[lnarHocTrKa HencnpaBHOCTY YMOTHUTENbHOM

NPOKNaAKy rofioBKK 6110Ka UMAMHAPOB 228
Jlamnbl aBapuIAHONM CUrHanu3aLumm Ha NpubopHoOM NnaHenn 229
MHpnKaTop nageHna faBneHusa macna 229
3aknioueHmne 241
KOHTpObHbIE BONPOCHI 241
Bonpochbl K TecTy Ha ceptudmkat ASE 241
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[emoHTax n pasbopka gBurartens 243
3ameHa HencnpaBHbIX geTanemn 243
O6paboTKa KnanaHoB 243
YacTrnyHana nepebopka gBuratens 244
MNMonHasa nepebopka auratens 245
HenonHbiin 610K 245
Mopo6paHHbI 610K 245
MonHbI 610K 245
[lBrratenu noBTOpPHOM CO0PKM 245
[emoHTax aBuratens 246
Paz6bopka gsuratens 247
YpaneHue ycTyna, 06pa3oBaBLLErocs Ha CTeHKe LunnHapa 249
[lemoHTaX LWaTyHHO-MOPLUHEBbIX Y3/10B 250
CocTosAHMe NopLUHA 251
PazbopkKa BpallatoLerocs y3na gsurartens 255
3akntoyeHune 258
KoHTposnbHble BOMpOChI 259
Bonpocbl K TecTy Ha cepTudrkat ASE 259
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OuncTKa agBuratens, AepeKTocKonua n peMoHT
TpeLwuH B AeTandax ABurartens 261
MexaHunuyeckan ouncTka 261
XvMunyeckmne cpeacTBa OUNCTKA 262
BogHble motowme pacTsopbl 263
CTpyHaa npombliBKa 263
Ounctka napom 263
Tepmunueckas ouncTka 264
OuuncTKa NorpyeHrem B HenmogorpeBaemMblii MO

pacTsop 264



OuuncTKa Nnorpy»eHriem B MOAOrpPeBaeMbIi MOOLLUIA

pacTtBop 265
OuncTtka B napax pactBoputens 265
YnbTpa3ByKoBadA ouMcTKa 265
BrnbpaumoHHas ouncTka 265
[pobecTtpyiiHaa obpaboTka 266
BusyanbHbii KOHTpONb 266
MarHuTHana gedekTockonua TpeLmH 266
KOHTpONib METOAOM NPOHMKAIOLLEro KpacuTensa 267
KoHTponb meTofom npoHuKatoLero ¢pnyopecLeHTHOro
BellecTBa 267
KOHTpOsb NOBbILLEHHbIM JaBfIeHEM 268
PeMoHT TpewwmH 268
3aBapyiBaHMe TPeLMH B YyryHHbIX AeTansax 269
3aBapuBaHMe TPeLUMH B aNlOMUHUEBBIX feTanfAx 270
PeMOHT TpeLwrH nyTem 3aueKaHMBaHUA NPOOKaMK 270
3aknoyeHne 274
KOHTpOsIbHbIE BOMPOCHI 274
Bonpochl K TecTy Ha ceptudmkat ASE 274
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UN3mepeHmna n pacuyeTbl, BbiNosIHAEMble

npvi peMoHTe ABurartenen 277
MukpomeTp 277
M3mepeHune reomeTpryeckrx napameTpoB KONIeHYaToro

Bana 278
Teneckonuueckun wyn 279
M3meputens ArameTpa y3Kux oTBEpCTUN 280
LtaHreHUMpKynb ¢ umdpepbaaTHbIM HOHNYCOM 280
KanunbepHbii wyn 280
MNoBepouHasa nuHelKa 283
MN3mepuTenb cmelleHna ¢ undepbnaTHOW WKanom 284
MuKpomeTpuryeckuii HyTpomep ¢ UndepbaaTHON WKanon 285
PacueTbl n popmynbl, HeO6XOANMbBIE MPU TEXHNYECKOM
06CnyKMBaHWUM fBUraTens 286
3aKknioyeHne 288
KOHTpOsIbHbIE BOMPOCHI 291
Bonpochbl K TecTy Ha ceptudmkat ASE 291
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BnyckHOW 1 BbINYCKHOI KOJUIEKTOPbI 293
BriycKHble KonnekTopbl Kap6lopaTopHbIX ABUraTenei

1 ABUratenern C CMCTeMon LIeHTPanbHOro Brpbicka

Tonnuea 293
KonneKTopbl OTKPbITOro 1 3aKpbITOro T!na 296
O6orpeB KonnekTopa 298
ABTOMAT XONIOAHOTO MycKa 300
BrnyckHble KonnekTopbl ABUraTenen, OCHaleHHbIX

cucTemon pacnpepesieHHoro Bnpbicka TOnmBa

BO BIMYCKHblE OKHa FOSTI0BKYM 6510Ka LIMAMHAPOB 302
lnacTtmaccoBble BMyCKHble KONNEKTOPbI 302
PeunpKynauma otpaboTaBLLNX Fa30B 302
YNnoTHUTENbHbIE NPOKIAAKN BMYCKHbIX KONIEKTOPOB 304
TypboHagays 305

CogepxaHue 9
MpuvHUMN 4encTBrA NepenyCcKHOro KnanaHa
Typbokomnpeccopa 306
HewncnpasHocTn Typ6oKkomnpeccopa 306
KomnpeccopHbii Hagays 307
Happys co3paeTca 3a cueT orpaHnMYeHHOM NPOMYCKHOM
CMOCOGHOCTY KOJIIEKTOPA 307
KOHCTpyKLMA BbINYCKHOrO Konnektopa 308
YnnoTHUTeNbHbIe NPOKNAAKU BbIMYCKHbIX KOMIEKTOPOB 309
B uem 3aksniouatoTca npermyLiecTBa KonneKTopHou ronoskn 310
TennoBble 3aCNTOHKMN 311
Katanutnueckne HenTpannsatopbl 312
Mmywurenn 313
3akntoyeHmne 314
KoHTponbHble Bonpochl 315
Bonpocbl K TecTy Ha ceptudmkaT ASE 315
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TexHUuYecKoe o6cnyKnBaHMe ronoBKn 6nokKa
LUAVHAPOB 1 HanpasnsAioLwen BTY/IKN K/lanaHa 317
Monycdepuueckan Kamepa cropaHus 317
KnnHoBmnpgHaa kamepa cropaHus 318
[loBepxHOCTHOE OXNaXxAeHne cmecun 318
Kamepa cropaHua co cnoncTon CTpyKTYpOu TOMJIMBHOM
cmecm 319
MHoroknanaHHasa Kamepa cropaHus 320
YeTbipexknanaHHas rosoBka 322
BnyckHoe 1 BbinyckHOe OKHa 322
KaHanbl oxnaxgeHuns B ronoBke 6110Ka LUINHAPOB 324
CmasKa BepxHUX KnanaHoB 325
[leMOHTaX BepxHero pacnpegenntenbHOro Bana 326
Pazbopka ronoBku 6510Ka LMAMHLPOB 326
MocnenoBaTenbHOCTb PEMOHTA FONOBKYM 6/10Ka UMAMHAPOB 326
BoccTaHoBNEeHMe NOBEPXHOCTU rONIOBKM 327
BbinpAamneHue antomMnH1eBON ronoBKu 328
MeTogabl BblpaBHMBaHWA NOBEPXHOCTN FONOBKMN 329
Yucrota noBepxHOCTH 330
KoppeKuma cooCHOCTW BNYCKHOrO KomnsieKTopa 331
Hanpaendtowwme BTynKM KanaHoB 332
3a30p mMexay CTep)KHeM 1 HanpaBnAioLLell BTYSIKON
KnanaHa 333
M3mepeHune n3Hoca HanpasnAoLen BTyNKN KnanaHa 333
KnanaHbl co cTepKHeM yBenMYeHHOro gnameTpa 334
3ameHa HanpaBnALLen BTy/IKM KanaHa 337
PeMOHTHbIe rnnb3bl HanpaBnAoLen BTY/IK/ KnanaHa 337
CnupanbHaa 6poH30Ban rMnb3a 340
3aknioueHmne 341
KOHTpOsIbHbIE BOMPOCHI 341
Bonpochbl K TecTy Ha ceptudmkat ASE 344
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TexHnueckoe o6cnyKnBaHNe KnanaHa v ceana
KnanaHa 345
BnyckHble 1 BbiNyCKHble KnanaHbl 345
KoHCTpyKuun KnanaHos 347
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MaTtepwuanbl, U3 KOTOPbIX N3roTaBNMBaAKOTCA KNanaHbl 347 MNepekpbiTre KnanaHoB 407
KnanaHbl ¢ NosibIM CTEPXKHEM, 3aMONIHEHHbIM PasBopoT Kynaukos 408
MeTaNIM4yeCcKUm HaTprem 347 OnpepfeneHue yria pa3BopoTa Kynaukos 409
Cenna knanaHos 348 Hopmbl BpeMeHHbIX XapaKTepuCTUK pacnpegennTesibHoro
OcmoTp KnanaHa 348 Bana 409
MpyMHbI KNanaHoB 354 BnyckHom knanaH 409
MpoBepKa KayecTBa NPY>KUHbI KanaHa 354 BbinyckHowm KnanaH 409
3aMoK KnanaHa 355 [narpamma pabouero Lmkna pacnpefenvTenbHoro Bana 410
MexaHn3mbl MOBOPOTa KanaHa 355 BoccTtaHoBnEeHMe pacnpeaenntenbHbIX Banos 410
Mpoueaypa pemoHTa KnanaHa 356 YcTaHOBKa pacnpefenutenbHOro Bana 411
LUnudoska paboueit packu KnanaHa 357 YrnoBas rpagynpoBKa pacnpefenuntesibHoro Bana 413
BoccTaHoBNEHMe ceana KnanaHa 360 Tonkatenu KnanaHos 47
MunoTbl (HanpasnALWMe CTePXKHN) AnA 06paboTKM Heperynupyemble MexaH14eckme TonKaTenn 418
KNanaHHbIX cenen 363 [mppaBnuueckne Tonkatenu 420
LnndosanbHble KamHW AN 06paboTKy ceaen 364 MpenBapuTenbHbIN HATAT TMAPABAMYECKUX TONKaTenemn 420
Mpaeka wnndoBanbHOro KaMHs 365 YcTaHOBKa nNpefBapuTenbHOro HaTara rMapaBanyeckoro
LLUnudoBKa ceana Knanaxa 366 TONKaTenA Knanaxa 423
CyeHue ceqna Knanaa 366 [poBepka coOTBETCTBUA paboyero xofa rMapaBnnyeckoro
Dpe3bl AnA BOCCTaHOB/IEHNA cefleN KanaHoB 368 TosIKaTenaA KnanaHa TeXHNYeCcKUm TpeboBaHMAM 424
WCnbiTaHA cenen KNanaHos 369 [lmarHocTrKa Wwyma, co3aBaemMoro KanaHHbIM

MeXaHU3MOM 424
3aMeHa cepsia KnanaHa 370

TexHuuyeckoe obcny}rBaHVe MeXaHNYeCKOro TonkaTens
BbicTynaHme cTepkHA KnanaHa 372 KnanaWa 425
MpoBepKa MOHTaXHO BbICOTbI Knanaxa 374 TexHUUeCKoe 06C/yKMBaHMe rMAPaBIMYECKOrO ToNKaTeNs
YNNOTHeHNA CTePXKHA KNnanaHa 374 KnanaHa 425
YcTaHOBKa KnanaHos 377 YcTaHOBKa MAPaBANYECKOro TofKaTesa KnanaHa 426
NcnbiTaHnA ronoBok Ha yTeuky 380 YnaneHvie BO3Ayxa 13 rMApaBAndecKyX ToNKaTeneil
Pacxop Bo3ayxa 1 MOLWHOCTb ABUraTens 381 KnanaHos 426
3aknoyeHune 386 3aknoueHne 431
KoHTposnbHble BOMpOChI 386 KoHTposnbHble BONpOChI 431
Bonpochbl K TecTy Ha ceptudmkat ASE 386 Bonpocsl K TecTy Ha ceptudmkat ASE 431
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TexHuueckoe o6cnyKnBaHue pacnpeaennTenbHOro KOHCTpYKuMA 1 TeXHNYecKoe o6cnyKunBaHume
BaJjia 1 KnanaHHoOro MmexaHmsma 389 6noka uunuHapos 433
Ha3HaueHve pacnpegenutenbHOro Bana 389 TexHoNorns Npon3BoAcTBa 6/I0KOB LMINHIPOB 434
Pa3melleHune pacnpegennTenbHOro Bana 390 NpeHTdMKaLNOHHbIN HOMEpP OTANBKM 434
[JuarHocTrika pacnpegenntenbHOro Basna 390 MexaHunyeckasa 06paboTka 6510KOB LNTMHAPOB 435
JemoHTax pacnpeenuTtesbHoro Bana 391 AntomrHneBble 6510KM LMAVHAPOB 436
KOHCTpyKLMA pacnpeaenntensHoro Bana 391 MpoBepKa cocToAHNs 6/10Ka LMIVHAPOB 437
PacnpepenuTtenbHble Banbl CMELLAHHON KOHCTPYKLUN 393 KoHCTpyKLmn 6GNOKOB LNAMHAPOB YMEHbLUEHHOW BbICOTbI 437
CmasKa pacnpefenutenbHOro Bana 394 MnuTa 6noka UMAMHAPOB 438
IKCLEHTPUKM NPUBO/A TOMIMBHOIO Hacoca 394 tO6KM unnnHApoB 439
Tunbl NPUBOAOB pacnpeAenuTenbHOro Bana 394 KaHanb! oxnaxaeHus 439
LlenHble npuBoabl pacnpefennTenbHOro Bana 395 MacnonpoBofb! c1cTeMbl CMa3Ku 439
PemeHHble NprUBOAbI pacnpeaenmTeNbHOro Bana 398 KpbliLLKy nocTenei KOPeHHbIX NOAWNMHUKOB 440
CKpyuuBatoLLee ycunme Ha pacnpeaenmtenbHoM Bany 399 TexHuueckoe 0bCnyu1BaHme 610Ka LMIMHAPOB 442
OceBoli NodT pacnpeaeniTenbHOro Bana 399 LleHTprpoBaHme noctenen KOPEeHHbIX NOAWNNHNKOB 442
BpalLeHue TosKaTens KnanaHa 400 MexaHunyeckan 06paboTKa NnnTbl 6/10Ka LUINHAPOB 444
BbicoTa BepLUMHbI Kyflauka (X04) pacrnpenenmtesibHOro PactaunsaHe unnHApos 446
Bana 401 PemMOHT LnAnHAPOB C MOMOLLbIO PEMOHTHbIX MJb3 449
KnanaHHble Kopombic/ia 402 XOHVHroBaHvie 4uinHapa 450
LLITaHr1 ToNKaTeneil KnanaHoB 405 YncToTa NoBepXHOCTYN LMNMHAPa 452
[InnHa WTaHrv Tonkatens 406 [nockoBepLHHOE XOHNHIOBaHMe 453
MpOoAOIKUTENBHOCTb AENCTBUSA KyNauKoB Ouncrka ynnHApoB 454
pacnpefennTenbHOro Bana 407 CnnolHan oymcTka 6noKka LMnMHapoB 454



3aknioyeHne 464
KoHTposnbHble BOMpOChI 464
Bonpochbl K TecTy Ha ceptudmkat ASE 464
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MopuwHK, nopLIHeBble KOJbLa 1 LWaTYHbI 467
HasHaueHwne 1 nprHUMN paboTbl NOPLUHEN, MOPLUHEBbIX

Konew 1 WaTyHoB 467
[leMOHTaX NOpPLUHA 1 LWaTyHa 468
KoHCTpyKLmMA nopLiHA 469
[onoBka nopuHsA 470
KaHaBKM nopLuHeBbIX Konew, 472
MopLuUHK € OBanbHOM 106KOW 473
Pa3mep ronoBku nopLuHA 473
Mcnonb3oBaHme 3a3BTeKTMYECKMX CNNaBOB ANA

N3rOTOBJIEHNA NMOPLUHEN 474
LLItamnoBaHHble NOPLUHN 475
YuncToTa NOBepXHOCTL 10OKM 475
BbanaHcnpoBKa noplHA 475
TexHnueckoe 06CyKMBaHVe NOPLUHEN 475
MopLHeBble NanbLbl 478
CmelleHne NOPLIHEBOrO NasnbLa 479
MNocagka nopLUHeBOro nanbLa B NOpLUHe 480
Cnoco6bl GprKcaLuy NOPLIHEBOrO MasibLia B NOpLUHE 480
TexHUuyeckoe 06CyrBaHVe NOPLIHEBOrO NasbLa 481
MopLHeBble KonbLa 482
KomnpeccrnoHHble KonbLa 483
Cwvnbl, fencTBytoLMe Ha MOPLUHEBOE KOMbLIO 483
3a30p B 3aMKe NMOPLUHEBOro KonbLa 484
[NonepeyHoe ceyeHmne NOPLUHEBbIX Koely 484
XpomMupoBaHHble MNOpLUHEBbIe KOMbLa 485
MopLiHeBble KoNbLia C MONNGAEHOBbBIM NOKPbITUEM 485
MopLuHeBble KonbLia ¢ XPOMUCTO-MONN6AEHOBO-

KapOuaHbIM MOKPbLITUEM 486
MacnocbemHble KonbLa 486
LaTyHbl 487
LLlaTyHbl, cCneyeHHble 13 MOPOLLKOBOro MeTasnna 488
KoHcTpyKuma wartyHa 489
CnupanbHoe NCKpUBIeHME WaTyHa 490
TexHnuyeckoe obCyKrBaHWe WaTyHa 492
MoaroHka no macce NOpLUHen 1 LWaTyHOB 493
C60opKa WaTyHHO-NOPLIHEBOrO y3na 493
TexHnueckoe 06CnyKMBaHVE MOPLUHEBbIX KOJeLy 495
3aknioyeHne 506
KOHTpOsIbHbIE BOMPOCHI 506
Bonpocbl K TecTy Ha cepTudmkat ASE 506
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KoneHuaTble Banbl N NOAWNMHUKN 509
HasHaueHwve 1 nprHUMN paboTbl KOIEHYATOro Bana 509
KoBaHble KoneHuaTble Basbl 509

JlnTble KoneHuatble Banbl
KoneHuaTtble Basnbl WecTMUumMnnHapoBbIX nBuratenen

511
511

CogepxaHue 11
KoneHuaTble Banbl BOCbMULMANHAPOBbIX V-06pa3HbIxX
nBuratenen 512
KoneHuaTtble Banbl YeTblpexunnMHAPOBbIX ABUraTenemn 513
KoneHuaTtble Banbl NATULMAVHAPOBBIX ABUraTenen 513
KoneHuaTtble Banbl TpexunMHAPOBbIX ABUraTenemn 513
KoneHuaTtble Banbl WeCTULMANHAPOBBIX V-06pasHbIX
Auvratenen ¢ 90-rpafyCHbIM yrnom passana LWInHApoB
1 HepaBHOMEPHbIM pacnpefeneHnem paboumnx Xxoaos
no yrniy noBopoTa Basa 513
KoneHuaTtble Banbl WwWecTUMnMHApPoBbIx V-00pasHbIx
asuratenen ¢ 90-rpagyCHbIM yrioM pasBsana LInHApoB
1 paBHOMEPHbIM pacrnpeaeneHieMm paboumnx xoLos
no yrny noBopoTa Bana 514
KoneHuaTble Banbl WeCTULMANHAPOBBIX V-06pa3HbIX
naBuratenen ¢ 60-rpagycHbIM yriom pasBana LINHAPOB 515
CMa30uHble KaHaslbl B KONeHYaToM Bay 516
OTBepcTNA, NpeAHa3HayeHHble AfiA obneryeHns
KONeH4yaToro Bana 517
Cwunbl, fencTByoLWmMe Ha KOSleHYaTbIv Ban 517
BbanaHcnpoBka KoneHyaToro Bana 518
OceBoW ynop KoneHyaToro Bana 519
[MpoBepKa cOCTOAHMA KONeHYaToro Bana 520
LLinndoBaHune koneHuyatoro Bana 521
HaBapwuBaHue KoneH4aToro Bana 522
YpaBHOBelLUVMBaHVe KONleHYaToro Bana 523
CHATVE HanpAXeHWI B KONleHYaToM Basny 524
BcnomoratenbHble Banbl 524
BanaHcnpoBouHbie Banbl 524
[MpryrHbI HeypaBHOBELLEHHOCT ABUraTens 526
MopwunHukn geuratens 529
Pabouve Harpy3ky NOAWMMNHUKOB 529
YcTanocTHoe paspylueHvie NOALWNMHUKOB 530
MprpabaTbiBaeMOCTb NOAWMNMHIKOB 531
Cnoco6HOCTb NOALWMIMHUKOB K MOFIOLLEHNIO
abpasnBHbIX YacTuL 531
3aAMpPOCTONKOCTb MOAWNMHUKOB 531
AHTUGPUKLMOHHbBIE MaTepurasbl MOALNMHUKOB 532
[Mpon3BoacTBO NOAWMNNHUKOB 534
Paszmepbl nogwmnHnKoB 534
3a30p B MOALWMIMHUKE 534
[Mocagka NOALWVMNHUKOB B NOCTENN 534
MopwnnHuKN pacnpegenvuTenbHOro Bana 536
3akntoyeHune 541
KoHTponbHble BOnpochl 541
Bonpocsl K TecTy Ha ceptudmkat ASE 541
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C6opka ABUratens 543
MoprotoBka 6noka UMNNMHAPOB 543
YcTaHoBKa Npo6ok 543
MNMofwnnHuKM pacnpegenmTenbHOro Bana 544
MpuyrHbI NpeXxaeBpeMeHHOro BbIXoAa NOAWNMHUKOB
CKOJSIbXXEHNA 13 CTpoA 545
M3mepeHre MacifAHOro 3a3opa B KOPeHHbIX NOAWNMHUKaX 546
Koppekuuna BennymHbl 3a30pa B NOAWNMHMKAX 547



12 CopepxaHue

YcTaHOBKa MaHXeTHOTO YNIOTHEHNA
YcTaHOBKa LWHYPOBOTO YMIOTHEHUA
PacrnonoxeHue JOMOMHUTENbHBIX YNNOTHEHNI
YcTaHOBKa KOJleHYaToro Basa

OceBoi 3a30p B yNOPHOM NoALLNMHNKE KOJIeHYaToro Bana

MeToavKa 3aTarnBaHnA 6ONTOB KPbILLEK KOPEHHbIX
NOALWNMHNKOB

YcTaHOBKa Lienei v wectepeH pacnpegennresisHoro
npmsoga

MprMmepKa NopLUHen K LunnHapam

LLnpuHa 3a3opa B 3aMKe NMOPLIHEBOrO KOfbLia
YCTaHOBKa LWaTYyHHO-MOPLUHEBbIX Y3/10B

Bbokoson 3a30p waTyHa

YcTaHoBKa pacnpenennTenbHOro Bana B gsurartene
C BEPXHUM pacrnonoxeHnem pacnpenenntenbHoro
Bajia

YnnoTHWTENbHbIE NPOKIAAKN rofnoBKu 6110Ka
UMINHAPOB

YcTaHOBKA YNNOTHUTENbHON MPOKIAKN roNoBKM 6510Ka
LUUIVHAPOB

MocnenoBaTesibHOCTb 3aTArMBaHUA GONTOB KpenieHns
ronoBKu 6510Ka LUINHAPOB

BonTbl, 3aTArMBaemble Ao pacTakeHWA

MprBoa MexaHM3ma razopacnpegeneHns gsuratenen
C BEPXHUM PACMOSIOKEHVEM pacnpeaenmnTenbHOro Bana
YcTaHOBKa TONKaTEeNen 1 WTAHT TonKaTenemn
[nppaBnnuyeckrie TonkKatTenm

MexaHunyeckune TonkaTenm

BynkaHusupytowmeca repmeTrKn, NCNosb3yemble

npwv cbopke

YcTaHOBKa KONINEKTOpoB

Matepuanbl ynnoTHUTENbHbIX NPOKNAA0K Kpblllek
CoBeTbl MO MPUMEHEHNIO YNNOTHUTENbHbIX NPOKNAA0K
YcTaHOBKa KpbILWKM MPrBOAa MeXaH13Ma
rasopacnpegeneHus

YcTaHOBKa racuTens KpyTuibHbIX KonebaHuii
YcTaHOBKa Mac/IAHOMO Hacoca

MNoppoH KapTepa

YcTaHOBKa BOAAHOrO Hacoca

MNMokpacka gBuratens

MpoBepKa CNocobHOCTU CUCTEMbI CMa3KK ABUraTesns
noaaepXnBatb HeEO6XxoAMMOe AaBfieHne Macna
YcTaHOBKa HauyanbHOTO yria onepeKeHns 3aKnraHns
3aKntoueHmne

KoHTposnbHble BONpoChI

Bonpocbl 4na noarotoBkuy K Tecty Ha cepTudukat ASE
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576
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YcTaHOBKa ABUraTtens B aBTOMO6MNb
1 NoAroToBKa K pabore

YcTaHOBKa KOPOOKYM Mepefay C pyyHbIM ynpasneHiem
YcTaHOBKa aBTOMAaTNYeCKOW TPaHCMUCCM

Craptep

ArperaTbl ABuraTens

YcTaHOBKa fiBMraTens Ha XofoByto YacTb

Cunctema oxnaxxaeHma

DnemeHTbl ynpasneHuAa TOMIMBHOW CUCTEMbI 1 CUCTEMbI
CHUXEeHNA TOKCUYHOCTU BbIXJIOMHbIX ra3oB

CrcTema 3neKTponuTaHnsa aBTomoouna

CmasKa aBuratens npy obkatke

O6kaTKka aBuratens

HopmanbHas paboyas Temnepatypa

MNporpes xonogHoro Asuratens

Mepbl NpefoCTOPOXKHOCTU NPy O6KaTKe ABUraTens
3aknioyeHne

KoHTponbHble Bonpochl

Bonpocsl K TecTy Ha ceptudmkat ASE

MpunoxexHunsa

1. MNpumep 6uneta K TecTy Ha cepTudukat ASE
ANA CNeuranncToB NO PEMOHTY ABUratenem
2. [Mpumep 6uneTa K Tecty Ha ceptudumkat ASE
[NA CNeuranmcToB Mo PEMOHTY rofloBOK 6/10Ka
LUNNHAPOB
3. lMpumep buneta K TecTy Ha ceptudurkat ASE
ANA CneuyanmcToB No PEMOHTY 6/10KOB LIMIMHAPOB
4. Tpumep 6uneta K TecTy Ha cepTndumKkaT ASE
INA CrneuranmcToB no cbopke aBuratenei
5. Tabnuua nepesopfa ApobHbIX fonen aonma
B leCATUYHbIE JONVY [loViMa 1N AeCATUYHbIE AONN
MuUnaMMeTpa
6. Homorpamma nepeBofa HaTypasnbHbIX Apobeit
B AECATUYHbIE N 0OPaTHOro NepeBosa
7. Tabnuua nepeBopa HbIOTOH-MeTPOB B GyHTO-PyTbl
8. Tabnuua nepesofa ¢yHTO-PyTOB B HHIOTOH-METPBDI
9. Tabnuua nepeBofa rpaaycos no Llenbcuio B rpapychbl
no MapeHrenty
10. Tabnviya NeprogNYHOCTN 3aMeHbl PeMHSA NpuBoaa
rasopacnpenenutesibHOro mexaHv3ma

CnoBapb TepMUHOB
MpeameTHbIN yKa3aTenb
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