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Pasnen 1. OCHOBBI IPEOBPA3OBATEJBbHOM TEXHUKH

1.1 OcHOBHBIE 3JIEMEHTHI CUJI0BBIX JJIEKTPOHHBIX YCTPOHCTB
OcHOBHBIE BHUABI W KIACCU(PHUKALUSA CUJIOBBIX AJIEKTPOHHBIX KIIFOUEH.
Monynu ¥ CcpaBHEHHE CHUJIOBBIX 3JIEKTPOHHBIX KIItOUEH. DJIeMEHTHas Oa3a u
TUIIOBBIE Y3JIbI CUCTEM YIpaBiieHUusa. POpMHUpPOBATENN HMITYJbCOB YIPABICHHS.
Mukponpoueccopsl B CUCTEMAaX YIPaBICHUS.
1.2 BuinpsiMuTeu
[Mpuniun BeimpsimiieHus. OCHOBHbIE TapaMmeTpbl W KiaccUPUKaLUs
BBINIPSAAMUTENCH. PeryaupoBaHre BBIXOAHOTO  HANPSKEHUSI  BBIIPSIMUTEIICH.
OCHOBHBIE CXEMBbI BBINPSAMIICHUS: - 0JIHO(Da3HbIC; - TpeX(dazHbie. XapaKTEPUCTUKU
BBINIPSIMUTENIEM M WX CBA3b C peXuMaMu paboTel. ['apMoHMueckuii cocrTaB
BBITIPSIMIICHHOTO HAIIPS)KEHUS U BXOJIHBIX TOKOB. DHEPreTUYECKUE XapaKTePUCTUKU
Y CIIOCOOBI UX YJTyYIIEHUS.
1.3 UuBepTOpHI M NPEeodpa3oBaTe/ il YACTOTHI
OO01mue cBeaeHuss 00 MHBEPTUPOBAHUU U MPUHIIUIIAX JEHCTBUS HHBEPTOPA,
BEJIOMOI'0 CEThI0. XapaKTePUCTUKU HHBEPTOpPA BEAOMOIO CEThIO. ABTOHOMHBIE
MHBEPTOPBI: - TOKA; - HAPSYKEHUS;, - pe30HAHCHBbIE. [ [puHIUIT 1eHCTBYS 1 OCHOBHbBIE
XapaKTEPUCTUKM aBTOHOMHBIX HMHBEPTOPOB. PerynupoBaHue u oOecrieueHue
CUHYCOWJAIbHOCTH BBIXOJIHOTO HAIIPSKEHUSI aBTOHOMHOI'O HHBEPTOPA.
[TpeoOpa3oBarenu 4acTOTHI C HEIIOCPEICTBEHHON CBSI3BIO.
[TpeobpazoBaTenn 4acTOThI C IPOMEKYTOUYHBIM 3BEHOM IMOCTOSIHHOT'O TOKA.
1.4 UmnyabcHble peodpa3oBaTesiu
Knaccudukanus npeoOpazoBaTesiell MOCTOSIHHOTO TOKa. VMmynbCHBIN
npeoOpa3oBatesb ¢ NPsMOU nepenayeit sueprun. UMmynbCHBIN mpeoOpazoBartens C
nepegadell  HakaruiiBaeMoW — SHepruu. VIMIynbCHBIM — mpeoOpa3oBaresib €
napayieIbHbIM KIFOUOM.
OCHOBHAA JIMTEPATYPA
1.  Yanues .. OcHoOBBI NpeoOpazoBaTENbHON TEXHUKH: KOHCIEKT JIeKIuii / I'.
N. Yanues; TPTY, Kad. TOD. - Taranpor: TPTVY, 1999. - 87 c.:
2. PozanoB 0.K. OCHOBBI CHJIOBOH JJIEKTPOHHMKH. - M.: DHeproaromMusiar,
1992. -296 c.
3.  Pynenko C.B. OcHoBbI npeoOpa3oBaTeIbHOW TEXHUKH: YYEOHUK IS CTY/I.
By30B / C. B. Pynenko, B. 1. Cenbko, . M. UnmkeHko. - 2-e uzj., nepepad. u Jo1.
- M.: Beicmag miko:na, 1980. - 424 c.
4. IomystHoBru H.K. Jlekunu mo sHepreTuuecko 3JeKTpoHuKe. YdyeOHoe
nocooue. Taranpor: U3n-so TPTVY,2000. 116¢.
JOINOJIHUTEJIBHAS JIMTEPATYPA
1. Ymwxenko .M. OcHoBbI mpeoOpa3oBaTeIbHON TEXHUKU: yued. mocoOue s
ctya. By3oB / M. M. Umxkenko, B. C. Pyaenxo, B. U. Cenbko. - M.: Beiciias mikona,
1974. - 432 c.
2. Metonnueckre yka3aHUs K JJaOOpaTOpHBIM paboTaMm Mo mpeoOpa3oBaTeIbHON
TexHuke; cocT. [ mymans B.M., Hannes ['.1. - Taraupor: TPTY, 1998. - 26 c. —

Pazznen 2 DJIEKTPUYECKUM ITIPUBO/



2.1 MexaHuka 3JIeKTPONPHUBOIA

OCHOBHBIC TOHSTHS, HA3HAYEHUE U BUJBI AJEKTPOIPUBOJIOB. YPaBHECHUE
JIBWODKCHUSI  DJICKTPOINpHBOJA. PacueTHble  CXE€Mbl  MEXaHUYECKOM  YacTH
anekTporpuBoaa. (OnHOMaccoBas W MHOIOMACCOBBIE PACUETHBIE CXEMBI.
YcraHoBuBIIEECSI M HEYCTAHOBHUBIIEECS JIBMXKCHHUE JJIEKTPONPUBOJAA U €T0
YCTOMYMBOCTb. JIBMJKEHHE JJIEKTPONPHUBOAA MPHU IMOCTOSHHOM JIUHAMUYECKOM
MoMeHTe. HeycraHoBuBIIEeCs JBMKEHHUE TMPHU JMHEHWHBIX MEXAHUYECKHX
xapakTtepuctukax. HeycraHoBuBIIEeeCs  BWKEHUE  DJIEKTPONPHUBOAA  IpHU
MIPOU3BOJILHOM IMHAMUYECKOM MOMEHTE.

2.2 DJIeKTPONPUBOAbI C CHHXPOHHBIMU JABUTATEJISAMH

CxeMbl BKJIIOYEHUS, CTaTUYECKUE XAPAKTEPUCTUKH U PEXKHUMBI PabOTHI
cunxponHoro asuratens (C). [Tyck, perynupoBanue ckopoctu 1 Topmokerue C/I.
OcobOeHHOCTH TIepEeXOAHBIX TpolieccoB AnekTponpuBoaa ¢ CII. DnexTponpuBos C
BEHTWJIHHBIM JIBUTATEIEM. DJICKTPOIPUBO]I C IIATOBBIM JBUTATEIIEM.

2.3 PeryJupoBaHue KOOPAMHAT 3JIEKTPONPUBOAA

PerynmupoBanue  ckopoctu.  PerynupoBanme MOMEHTa U TOKA.
PerynupoBanue mnosioxeHusi. CTPYKTypbl JIEKTPONPHUBOAA, MPUMEHSEMbIC MPHU
peryJMpoOBaHUM KOOPIUHAT.

2.4 DJIeKTPONpPHUBO/BI € IBUTATEJISIMH MOCTOSIHHOTO TOKA

Cxema Bkmrouenuss u xapakrepuctuku [IIT ¢ HB. PerynupoBanue
ckopoctu AIIT HB ¢ moMomipto pe3ucTopoB B Lienu Kopsi. PerynupoBanue Toka u
MOMEHTA IIPH IIyCKEe, TOPMOKEHUH U peBepce. Perynuposanue ckopoctu JAIIT HB
M3MEHEHHEM MArHUTHOTO TMOTOKa. PeryimmpoBaHHe CKOPOCTH 3JIEKTPONPHUBOAA C
JAIIT HB wusMenenuem HampsbkeHus skops. Cucrema «mpeoOpa3oBaTelib-
nsurarenb». llepexomgHele mpoueccsl B Pa3sOMKHYTOM cucreme. MMmynbcHOe
pEryJIMpOBaHUE  CKOPOCTHM  DJIEKTPONPHUBOAA.  PerynmpoBaHue  KOOpAWHAT
sanexktponpuBona ¢ JIIT IIB. PerynupoBanne koopaunat anexkrponpusoaa ¢ JIIT
[1B n3MeHeHrneM MarHuTHOTO MOTOKA.

2.4 DJeKTPONpPUBO/bI ¢ ACHHXPOHHBIMH IBUTATEJISAMH

Cxema BKIJIIOYEHHUSI, CTATUYECKUE XapPaKTEPUCTHUKU M PEKUMBI PadOThHI
acuaxponHoro nsurartens (AJl). PerymupoBanue koopnuHat AJl ¢ MOMOIIBIO
pe3ucTopoB. PerynupoBaHue KOOpAWMHAT 3JEKTporpuBojga ¢ AJl u3MeHeHueMm
HanpsbkeHus. [loBeienne PerynupoBanue ckopoctd AJl M3MEHEHHWEM 4YacTOThI
MUTAIOUIEr0 HanpsikeHus. PerynupoBanue ckopoctu A/l W3MeHeHueM uucia mnap
noJII0COB. IMIyibCHBIH crToco0 peryaupoBaHus KOOPAMHAT deKTponpuBoa ¢ AJl.
Topmoxenne AJl. OcobGeHHOCTH TiepexoAHbIXx mporieccoB B AJl um mx
dbopmupoBaHue. DIESKTPONPUBOJL ¢ 0AHOPA3HBIM AJ]. DIEKTPONPUBO/I C TMHEHHBIM
A/l

2.5 DJHepreTuka 3J1eKTpPONpPUBOIA

[loTepu MOIIHOCTH YW HHEPIMM B YCTAaHOBUBIIEMCS PEXKHUME pPabOThHI
anekTponpuBoAa. IloTepu MOITHOCTH U DSHEPTrUM B TIEPEXOJHBIX PEKUMAX
anekTporpuBoaa. KoagpuuueHt monesHoro AEMCTBUS 3JIEKTPONPUBOJIA.
Koaddumment MOITHOCTH AIEKTPONPUBOA. DHeprocOepexeHme
CpeACTBaMH 3JIEKTPOIPUBOIA.

2.6 Pa3oMKHYyTBbIe CXeMbl YIPABJIE€HUS JJIEKTPONPUBO/IA



DNEeKTpUUECKHEe anmapaTbl PYYHOTO M JUCTAHIIMOHHOTO YIPAaBJICHHS.
JlaTunKy BpEMEHH, CKOPOCTH, TOKa W TIOJIOKEHUS. BUIbI W ammapaThl 3alluThl,
OJIOKUPOBOK W CHUTHAJIW3AIUHA B JJICKTPONPHUBOAC. BECKOHTAKTHBIC JIOTHUECKHE
AJIEMEHTBI. DJIEKTPOMArHUTHBIE My(DThI U TOPMO3HBIE YCTPOMCTBA. THUIIOBBIC y3IIbI
U CXEMBl YIPaBJICHUS SJEKTPONPUBOJIOB C JIBUTATEISIMU ITOCTOSHHOTO TOKA.
TumnoBeie y376I WM CXEMBl YIPABJICHHUS DJICKTPONPUBOJOB C ACHHXPOHHBIMHU
JBUTATENSIMU. THIMOBBIE Y3JIBI MW CXEMBl YIPABICHHUS DSICKTPOIPHUBOIOB C
CUHXPOHHBIMH JIBUTATeNIsIMUA. BBIOOp ammapaToB KOMMYTAIlMH, YIPABICHUS |
3aITUTHI.

2.7 3aMKHYTbIe cXeMbl yIIPpaBJIeHUs )JIeKTPONPUBOIA

CxeMbl 3aMKHYTBIX CTPYKTYpP 3JIEKTPOIPUBOAA. AHAJIOTOBBIEC JIEMEHTHI U
YCTPOMCTBA YIpPABICHUS AJIEKTPONPHBOAA. JlaTUMKH CKOPOCTH W TIOJOKEHUS,
MPUMEHSIOMKECS B 3aMKHYTBIX CXeMaX yIpaBlieHUs. MUKPOMPOIIECCOPHBIE
CpEICTBa YMPAaBICHUS DJJICKTPONPHUBOAA. 3aMKHYTBIE CXEMbI  yIPABIICHUS
AJIEKTPOIIPUBO/IA C JBUTATEIISIMHA TMIEPEMEHHOTO ToKa. Clemsmuid dJIEKTPOTPUBO/I.
DIEKTPONPUBOJ] ¢ IPOTPAMMHBIM YIIPABICHUEM. DJEKTPOIPHUBOJ C aTaTHBHBIM
yIpaBICHUEM.

OCHOBHAS JINTEPATYPA
1. Mockanenko B.B. Dnexrpudeckuii npuso. — M.: Beicinas mkomna, 1991.
2. Unbunckuii A.®., Kozauenko B.®. O6mmii Kypc 3mekTponpuBoia. — M.
Dneproaromuzaart, 1992.
3. Monysnosuu H.K. Dnexkrpuueckuii npusoj. YuedHnoe nocobue. Taranpor: U3n-

Bo TPTYVY, 2004.-64c.

JONMOJTHUTEJIBHASA JIUTEPATYPA
1. Bacun B.M. Dnexrpuueckuii npuoa. — M.: Beiciias mkona, 1991.
2. Ynmukna  M.I'., Cammgnep A.C. OOmuii  Kypc  DJIEKTPOIPHUBOAA.
— M.: Dueprousaar, 1981.
3. IlpaBuna TeXHHMKH O€30MACHOCTH TPH DKCIUTyaTallMd DJIEKTPOYCTAHOBOK /
I'maBrocanepronanzop Poccun. — M., 1994.
4. ITpaBuia yCTpOMCTBA 3JIEKTPOYCTaHOBOK. — M.: DHeproatomusaar, 1996.
5. T'OCT P 50369 — 92. DnexkrponpuBo. TepMUHBI U ONTpeneaeHusl.

Pazgea 3. JJIEKTPUYECKHUE MAIIINHBI

3.1. DjekTpUYecKue MAIMHBI OCTOSIHHOTO TOKA

OO1ue BOMPOCHI TEOPUU HIIEKTPUUYECKHX MAIIUH MOCTOSHHOTO TOKAa.
[IpuHIMIT TEUCTBUSA U YCTPOUCTBO.

OOMOTKM MalIMH MOCTOSTHHOrO Toka. KommyTtamus sikops. I'eneparopbl
noctossHHOro  Toka. Mx  kmaccudukanus.  OCHOBHBIE — XapaKTEPUCTUKH.
Taxoreneparopsl. Jlpurarenmu mnoctossHHOTO Toka (JIIT). OOmme BOmpockhl.
Perynuposanue ckopoctu JAIIT. McnosHuTEnpHBIE IBUTATENN ITIOCTOSIHHOTO TOKA.
Junamuueckue corictBa [IIT. Onexkrpomammunabie ycunutenu. [IpuHnmn
JEUCTBHS U YCTPOMCTBO. bECKOHTAKTHBIE IBUTATEIN IIOCTOSIHHOI'O TOKA.

3.2. MamuHbl nepeMeHHoOro Toka. Tpancgopmatopsbl



[Tpunuun peiictBus. Koncrpykuuu. Cxema 3ameimieHusi. OCHOBHbIE
napaMeTpsl U XapaKTepucCTHKU. Tpexdazneie TpaHchopMaTopsl. MmMmynbcHbIE
Tpancopmatopsl. CHUIOBbIE TPAaHCPOPMATOPHI.

Bpamaroieecss MarHuTHOE 1osie. ACHHXPOHHBIE U CUHXPOHHBIE MAILIMHBI.
OOmotku ctatopa u ux J/]C. MarauTonBHKyIHe cHiibl 0OOMOTOK cTaTopa. Pexum
pabotel AM. AcuHxpoHHBIH aBurarens (AJl) mpu HENOABMKHOM M BpalaroleMcs
portope. Bpamaromuii MoMeHT. Paboune n Mexanuueckue xapakrepuctuku. Ilyck
AJl u perynupoBaHue 4acToTbl BpameHus. OOume cBeneHus CM. npuHLIHUI
neiicteust CM. peakuus sikops. ['enepatopel n asurarenu. Ilyck CHHXpOHHBIX
JBUTaTeneil. DIeKTPOMAarHuTHasi MOLHOCTh U Bpallaomuii MOMeHT. CUHXPOHHBIE
KOMIIEHCATOPBI.

OCHOBHAS IMTEPATYPA
1. Boakos H.U., Munos3opos B.I1. anexkrpomaiinaabie ycTpoCTBa
aBTOMATHUKH.Y4eOHUK JIs BYy30B. — M.: Bricmas mkona, 1986. — 335 c.
2. bpyckun [1.3., 3opoxoBud A.E., XBocToB B.C. s1ekTpuieckrue MaliuHbl U
MUKpOMAIIMHBL. Y4eOHUK /Ui BYy30B. — M.: Bricmas mikona, 1981. — 432 c.

JOHOJIHUTEJIBHAS JIMTEPATYPA
1. beptunoB A.W., byr [.A., Mustopun C.P., Amuesckuii b.JI., Cunea H.B.
CIelUalIbHbIe dJekTpuueckue wmamuubl: (McTtounnku u  mpeoOpazoBaTtenu
sHeprum). YdueObHoe mocobue g Byszos/Ilom pen. AWM. beprunoBa. — M.:
Oueprouznar, 1982. — 552 c.
2. Bonpaex A.U. DnekTpuueckue MamvHbl. YueOHUK 171 By30B. — JI.: DHeprus,
1978. - 832 c.
3. Kansea A.A., Mazyp A.S. snekrpuyeckue mamuHbl. — MH.: Beiciias mikorna,
1971. - 368 c.
4. Yanues .M. Metoanueckue ykazaHus U KOHTPOJIbHBIE 3aJIaHUSI Ha KYPCOBYIO
paboty. AHamu3 pabOThl HCIOJHUTEIBLHOIO JBUTATENIsl MOCTOSHHOTO TOKa C
SAKOpHBIM ynpasienueM. — Taranpor: U3n-so TPTY, 1994. — 10 c. (Ne2097).
5. Yanmes .. Metoauyeckue ykazaHus K BBITIOJTHEHUIO JIAOOPATOPHBIX PabOT Mo
Kypcy «Onektpuyeckue mamuHb». — Taranpor: M3p-so TPTY, 1999. — 31 c.

(Ne967).

Pazgen 4. JJIEKTPUYECKUE U DJIEKTPOHHBIE AIIITAPATDBI

4.1 TemioBbIe MPOLECCHI B JJIEKTPUUYECKHUX ANMNAPATAX

Knaccudukarus 3eKTpu4ecKuxX 1 3JIEKTPOHHBIX anmaparos.

Hcrounnkyn  TEmIOTBI B AJIEKTpHUeckux  ammaparax.  CrocoOsl
paclpoCTpaHEHUs TEIUIOThl B AJIEKTPUUECKUX ammaparax. 3ajladyd TeIUIOBBIX
pacueToB. PexxuMbl HarpeBa U TepMUYECKasi CTOMKOCTb JIEKTPUUYECKUX alnapaToB.

4.2 KoHTaKTHasl CHCTEMA JJIEKTPUYECKUX ANNAPATOB

Knaccudukanus 35mekTpruueckux KOHTakTopoB. KOHTakTHAst MOBEPXHOCTH U
KOHTaKTHOE comnpoTtuBiieHne. HarpeB KOHTAakToB. Pexumbl paOOThl KOHTAKTOB.
Marepuasnsl KOHTaKTOB.

4.3 Dy1eKTPOMATrHUTHbBIE SIBJICHUSA B JJIEKTPHYECKHUX annaparax



OcHoBHbIE TTOHATHUS TeopuH Ppeppomaruutuzma. KpruBbie HaMarHU4UBaHUs
M TIETIIH TUCTepe3nca. MarHutHble MaTepuasibl. MarHuTHBIE CUCTEMA W LEMb
anmnapatoB. MeToJpl pacuera MarHuTHBIX 1ened. OnpenereHue MarHUTHOTO
IMOTOKa B HEPA3BETBJICHHOW MAarHUTHOM ILEMU IO 3aJaHHOM HaMAarHUYUBAIOLICH
cuinie. Pacuer MarauTHOM LMW ¢ yY4ETOM MAarHUTHOTO CONPOTHBIIEHUS U MTOTOKOB
paccesiHusl. Pacder KaTylIKW 3JEKTPOMAarHWTa MOCTOSIHHOTO TokKa. OmpenesieHue
CUIbl TArW. PacyeT MAarHUTHOW LENU MEPEMEHHOTO TOKa. OJEKTPOMATHUTHI
MEpEMEHHOr0 ToKa. CpaBHEHHE 3JIEKTPOMArHUTOB MOCTOSTHHOTO M MEPEMEHHOTO
TOKOB. MarHuTHas Lenb NOCTOSIHHOTO MAarHUTA.

4.4 JnekTPOAMHAMMYECKAS] CTOMKOCTb 3JIeKTPHYECKHUX aNlNapaToB

TOK 2JIEKTPOAMHAMUYECKOM CTOMKOCTH. YJAapHbIM TOK KOPOTKOIO
3aMBbIKaHHUS.

Pacder 351eKTpoAMHAMUYECKUX YCHIIUK B DJIEKTPUUECKHUX aIllaparax.

4.5 JJjeKTpUYecKasi Ayra v Iyroracure/ibHble CHCTEMbI

DJIEKTpUYECKass Jyra B LENH IOCTOAHHOTO TOKa. JlyroracureibHbie
CUCTEMBI. JlyroracuTenbHbIe KaMEpPHI.

4.6 Annmapatbl pacnpejieeHus JIeKTPUIECKOii IHePpTruu

ABTOMaTnyeckue BbIKIOUarenu. Pacnpenenutenu. Buuabsl aBTOMAaTOB.
Br16op aBTOMAaTa AJ14 3aIUTHl aCHHXPOHHOTO JIBUTATENSl U APYTUX HATPY30K.

YCTpOUCTBO, NMPUHUMII JACHUCTBUS NPEAOXPAHUTENS U COTJIACOBAHUE €r0
aMIIEPCEKYH/HBIX XapaKTePUCTUK C 3allUIAaeMbIM  O00BEKTOM. (OCHOBHBIE
napameTpsl. BeiOop nmpenoxpaHuTess s pa3InyHbIX HArpy30K.

Ha3snauenue, ycTpoWcTBO U BBIOOp pPYOWJIBHHMKOB U  IMAaKETHBIX
BBIKJIFOUATENIEH.

4.7 Anmapatpl ynpasJieHUs

KonTakTopsl 1 MarHuTHble nmyckartenu. HasHaueHue, nmpuHUMN JIEWCTBUS,
OCHOBHBI€ y3JIbI KOHTAaKTOPOB. BHIBI KOHTAaKTOPOB M MATHUTHBIX ITyCKaTEIECH.
OcHoBHBIE MapaMeTpbl. Pexxumbl paboTbl. MeToauka BbIOOpa KOHTAKTOPOB H
MarHuTHbIX myckarenend. TeroBele pene. [lpuHnMn peicTBus. Anmaparsl
TEMIIEPAaTYPHOM U TOKOBOM 3alUTHI.

4.8 DJeKTpoMexaHHYecKHe annaparbl ABTOMATHKHU, JaTYNKH U
HCIIOJIHUTE/IbHBIE YCTPOUCTBA

Pene. Knaccudukanms. I[lpuHiun meicTBUS SIEKTPOMArHUTHBIX peJie.
OcHoBHBIE TapaMeTphl pesie. BeiOop aneKkTpoMarHuTHLIX pese. ['epkoHOBbBIE pele.
Ha3naueHue, ycTpOMCTBO U BUJIbI. DJIEKTPOMATHUTHBIC TATUYUKHU:
MAarHUTOPE3UCTUBHBIE, VHIYKIIUOHHBIE, MAarHUTOCTPUKLIMOHHBIE,
TpaHchOpMaTOpHBIE, VHIYKTUBHBIE. Harunkn  Buramma u Xosa.
DJIEKTPOMarHUTHBIE UCTIOJTHUTEIbHBIE YCTPONCTBA: KJlanaHbl U (DOPCYHKH.

4.9 Hu3koB0JIbTHBIE KOMILIEKTHBIE yeTpoiicTBa (HKY)

O6mrue cBenenust o HKY. Iute! u siimuku. Pesxxumbl padotet HKY. Beibop
rabapuTHBIX pa3MeEPOB U 0COOEHHOCTH UX MOHTaxa. Buast HKY.

410 ConpoTuBjieHHSI M PeOCTATHI. DJIEKTPOMATHUTHbIE YIIPaBJisieMble
KOMIIOHEHTBI

MarnauThsiii ycwnurens. [puamun aeiicteus. Koadduiments! ycunenus u
KIIA. IIpumeHeHnst MarHUTHBIX YCHIIUTEIICH.



OcHoBHas auTEpaTypa
1. DnexTpuvecKre U AIEKTPOHHBIE ammapatel: YueOHuk s By30B / [lox pex. HO.
K. Po3anoBa — M.: DHeproaromusaat , 1998. - 752¢: ui.
2. DNEeKTpUYECKHUE U JICKTPOHHBIC anmaparthl: YueOHuk it By3oB / [lox pen. 1O.
K.Pozanoga. 2-¢ uzn. Mcnp. U nom. — M. Uadopmanextpo, 2001.-420c.
JlonoJIHUTeJIbHAS JIuTepaTypa
1. 3agauyHuK MO AIEKTPUUECKUM anmnaparaMm; Y4ed. mocodue ajisi By30B MO CIIell.
«Inextpuueckue anmapated» / I.B. bByrkesuu, B.I'. lertsapes, A.T. CnuBuHcKkas. —
2-¢ u3a., nepepad. U nom. — M. : Beicm. mik., 1987. — 232 c., ui.
2. YUynuxuH A.A. Dnextpuueckue anmapaTtbl. M: Dueproatomusaar, 1988.
3. bekerosa N.0. Meroanueckue ykazaHus K BBIIIOJHEHHUIO TaOOPATOPHBIX
paboT 1o Kypcy «DIEKTpUUYECKUE U AJIEKTPOHHbIE amnmapaTsl». Taranpor: MU3a-Bo
TPTYV., 2003. Ne3462.

Pa3aen 5. JEKTPOOBOPYJOBAHUE ABTOMOBWIEHN U
TPAKTOPOB

5.1. Cucrema 3j1eKTPOCHAOKEHUS AaBTOMOOMJIeil U TPAKTOPOB

OOmue cBeaeHus. Tumbsl moTpedUTENEl 3JIEKTPOIHEPTHH B aBTOMOOMIIE,
TpakTope. CTpyKTypa CHCTEMBl 3JEKTPOCHAOKEHHUS aBTOMOOWIIS, TpaKTOpa.
ABTOMOOWIBHBIE TeHepaTopbl. TenneHuuu pa3BuTvs. [lpuHnun npelcTBus
IE€HEPATOPOB IIEPEMEHHOIO TOKAa. XapaKTEPUCTHKH T'€HEPATOPOB IEPEMEHHOTO
TOKa. bEeCKOHTakTHbIE T€HEpaTopbl C 3JIEKTPOMAarHUTHBIM BO30YXICHHUEM.
KoHcTpyKins aBTOMOOUIIBHBIX TEHEPATOPOB MIEpeMEHHOro Toka. OCHOBBI IpoIiecca
aBTOMAaTUYECKOTO0 PEryJIMpOBaHUS HANpsOKEHUsT B OOPTOBOM CETH aBTOMOOMWIIS,
Tpaktopa. Perynaropsl HanpspkeHus. AkkymynsitopHbele 0atapen (AKB). Obmue
ceenenust 00 AKb. Konctpykuust AKB. OcHOBHBIE 3KCIUTyaTallMOHHBIE TApaMETPhI
AKBD. 3apsan, paspsn AKbB. Ilapannensnas pabora reneparopa u AKb. Cucrema
AIEKTPOCHA0KEHUSI Ha JABa HanpsokeHud. [loTepu HanpskeHUs B 3JIEKTPUUYECKHUX
CeTsIX aBTOMOOMJIA, TpakTopa. Tunosas ANEKTpUYECKas cxema
AEKTPOooOOPYyI0BaHUsI aBTOMOOWJISA, TpakTopa. [1,2].

5.2. CucremMa myckKa JIBUraTeisi aBTOMOOUIIei, TPAKTOPOB

Oo6mue crenenusi. Xapakrepuctuku AKb B pexxume mycka. YCTpoilcTBO u
OPUHIUN JEUCTBUSA cTraprepa. KOHCTPYKIMHM CTapTepOB. DIJIEKTPUUYECKHE CXEMBI
yrpasieHus craprepoM. CpeacTa o0aerdeHus mycka asuratens. [ 1-4].

5.3. Cucrema 3a:KUraHus TOIUIMBA B ABUTATEJIAX BHYTPEHHEr 0
CrOpaHusi aBTOMOOMICH, TPDAKTOPOB

O6mme cBeaenus. Krnaccudukamus OarapelHBIX CHCTEM 3a)KUTaHMUS.
OcHoBHBIE TpeOoBaHUsI K cucTemMaM 3axkuranusa. Kiaccuueckas cucrema
3a)KUTaHMs], COCTaB, MPUHIUI JEHCTBUSA, XapaKTEPUCTUKU. DIEKTPOHHBIE CUCTEMBI
3akuranus. TpaH3ucTopHas cuctema 3axuranus. Lludppoas cucrema 3aKuraHus.
[1-4].

54. HuHdopManMOHHO-IUATHOCTHYECKAS CHCTEMAa ABTOMOOMJIS,
TPaKTOpa

O6mme cBenenus. KoHTponbHO-u3MepuTenbHbie TpuOopsl. [Ipubopsr



U3MEpeHUsl JaBieHuss W paspexeHus. I[Ipubopbl H3MepeHuss TeMIepaTyphl.

[Tpubopsr u3mepenust ypoBHs TorumBa. [IpuOOpsl KOHTPOJIS PeKUMa IBWKEHUS U

YaCTOThI BpAILICHUS KOJIEHYATOro Baja JBUTraress. boproBas cucteMa KOHTPOJIS.

[Manens mpudopos. [1-4].

55 BcmoMmorartesbHoe 3JIEKTPO00OOpPY/I0BaHUE
DNEKTPONPUBOJ] BCIIOMOTATEIHLHOTO AJIEKTPOOOOPYIOBAHUS aBTOMOOWIISL.
CTeKJI00YHUCTUTENN, OMBIBATENH U (papoouncTUTenu. 3ByKOBbIe curHaibl. [IpuBoj
3aMKOB JBepei. [1-4].
OcHnoenas numepamypa
1. 1Ott B. E. DnexrpoobopynoBanue aBToMOOMIeH. YUeOHUK ISl BYy30B. — 4-¢
u31., iepepad. u gom. — M: I'opsiuas nmunus Tenexowm, 2006. — 440 c.
2. ABromoOuibHBIN cripaBouHuK BOSH. IlepeBon ¢ anri. IlepBoe pycckoe
mznanue. — M.: 3A0 KIXKU «3a pynem», 2002. — 896 c.

3. Axumon C.B., Ymwxkkos 10.I1. DnexTpoobopyaoBaHue aBTOMOOHIICH.

VYuebnuk mia BY3oB. — M.: 3A0 «KXKU «3a pynem», 2004. — 384 c.
Jlononnumenvhaa tumepamypa

4. Haboxkux B. A. Dkcrutyaraius U peMOHT 3JEKTPOOOOpYAOBaHUS aBTOMOOUIIEH
U TPAaKTOPOB: YUeOHUK Uil CTyHA. BbICHL YyueO. 3aBefeHuil / Biagumup
Annpeesnd Habokux. — M.: M3narenbckuii eHTp «Akagemus», 2004. — 240
C.

5. Muuckuit ®.U., Hasran P.U., Yepusak b.SI. MukporpoiiecCOpHble CUCTEMbI
YIPaBJICHHUS] aBTOMOOWJIBHBIMU JIBUTATEISIMU BHYTPEHHETO CropaHus. Y ueOHoe
nmocobue. — M. Jlernon-ABstonara, 2004. — 136 c. ui.

6. Cocaun 1. A., fAxoneB B. ®. Hogseiimme aBTOMOOWMIBHBIC 3JIEKTPOHHBIC
cuctembl. — M.: COJIOH-IIpecc, 2005. — 240 c.

7. Pocc Tser. Cuctemsl Bripbicka O€H3UHA. Y CTPOUCTBO, 00CITyKUBAHUE, PEMOHT.
— M.: 3A0 «KXKMU «3a pynem», 2004. — 144 c.

8. Pocc Tmer. CucreMbl 3aKMTaHUS JIETKOBBIX aBTOMOOWIIEH. YCTpOHCTBO,
obcyxuBanue u peMoHT. — M.: 3A0 «KXKU «3a pynem», 2004. — 96 c.

Paszpen 6. CUCTEMBI QJIEKTPOHUKHU U ABTOMATHUKHU
ABTOMOBWJIEHA U TPAKTOPOB

6.1. DJIeKTPOHHOE yIIpaBJieHUE ABUTraTe/IeM

OOmue cBeneHHs. DJIEKTPOHHBIE CUCTEMbI YIPaBJICHHUS TOILIMBONOAAYEH
OeH3MHOBBIX JBHUraresieid. CriocoObl opraHu3aluu BOpbicka TormBa. O0001eHHas
pEeryaupoBOYHasl XapaKTEpUCTUKA OEH3MHOBOIO JBHUTATElNsl MO COCTaBy CMECH.
Cuctema Brpbicka TorutuBa L-Jetronic. Cucrema Brpbeicka TorumBa L3-Jetronic.
Cuctema Brpsicka TorutuBa LH-Jetronic. Cucrema Bopeicka Torumsa KE-Jetronic,
ee pasHoBuaHocTH. CrcTema Brpbicka ToruBa Mono-Jetronic. Cuctema Bripbicka
tormmBa ME-Motronic. CucremMa HenmocpeacTBEHHOTO BIpbicka TornBa MED-
Motronic. DxoHoMai3ep NPUHYIUTEIBLHOIO XOJOCTOrO XO0Ja C 3JIEKTPOHHBIM
yIpaBiI€HUEM. DJIEKTPOHHBIE CUCTEMbI YIPABJICHUS! TOILIMBOIOAAYEH JTU3EIbHBIX
nsurareneit. [1-3, 5,6].

6.2. DJIeKTPOHHOE yIIpaBJieHHe MOABECKOil



CtpykTypHas cxema CUCTEMbl yHpaBieHUs noABeckou. [IpunHiun nercrBus
CHCTEMBI YIIpaBJICHUS MToABecKoi. [1-3, 4].

6.3. DJIeKTpOHHbIE AHTUOJOKHUPOBOYHbIE CHCTEMbI ABTOMOOWJIEi U
TPAKTOPOB

OO6mue cBenenusa. OCHOBHBIE NPUHIUIBI PAOOTHl AHTUOIOKUPOBOYHOU
cuctembl (ABC) u Tunsl. IlpunnunuansHas cxemMa cuctembl ABC. CrnocoOsl
nuarnoctupoBanus cucreMbl ABC. [1-3, 4].

6.4. JlomosHMTEJbHbIE 3JIEKTPOHHbIE CHCTEMbI ABTOMOOWIIEH H
TPAKTOPOB

['unpomexannueckas rnepeayda ¢ 3JeKTPOHHBIM yIpaBlIeHHEM. DJIEKTPOHHOE
yIOpaBJieHHE TMOoJoKeHueM (ap aBToMoOMIIed. ABTOMAaTHYECKOE YIpaBICHUE
CTEKJIOOYUCTUTENEM. ABTOMaTHYecKkas OJIOKMpOBKa JBeped. MapiipyTHbIi
KOMIIbIOTEp aBToMoOwMIIs. [1-3, 4].

Ocnoenas numepamypa

1. FOtt B. E. DnexrpoobopynoBanue aBToMOOMICH. Y4eOHUK JIJIs1 BYy30B. — 4-¢
u3ll., nepepad. u gon. — M: 'opsiuast nunus Tenexom, 2006. — 440 c.

2. ABroMoOmibHBIN cripaBouHuk BOSH. IlepeBon ¢ anri. IlepBoe pycckoe
uznanue. — M.: 3A0 KIKU «3a pynem», 2002. — 896 c.

3. AxumoB C.B., UYwmxkoB IO.II. DnekrpoobopynoBaHue
aBToMoOmiei. Yueonuk st BY3o0B. — M.: 3A0 «KXXU «3a pynem», 2004.
—384c.

Jlonoanumenvuan aumepamypa
4. CocHuH /I. A., SIxoBneB B. ®. Hogeliliine aBTOMOOUIIbHBIC 3JIEKTPOHHBIE
cucrembl. — M.: COJIOH-IIpecc, 2005. — 240 c.
5. Pocc Teer. Cucremsl BHOpbicKa O€H3MHA. YCTPOMCTBO,
oOcnyxuBanue, peMoHT. — M.: 3A0 «KIKU «3a pynem», 2004. — 144 c.
6. Pocc Ter. CrucTeMbl 3a)KUTaHMS JICTKOBBIX aBTOMOOMIICH. Y CTPOMCTRO,
oOciyxuBanue u peMoHT. — M.: 3A0 «KXKU «3a pynem», 2004. — 96 c., ui.

Paznesa 7. MUKPOIIPOLIECCOPHASA TEXHUKA U
MHUKPOKOHTPOJIJIEPBI

7.1 OcHOBHBbIE IPUHIUIIBI PA00THI U APXUTEKTYPA
MHMKPONPOLECCOPHBIX CHCTEM 001ero Ha3HAYEeHUs!

Beenenue B kypc. Llenmu, 3amaum u coaepkanue Kypca. OpraHuzanus
mpoiiecca 00y4eHUs U CBSA3b CO CMEKHBIMU JAUCITUTUIMHAMH.

bazoBeie apxutexTypsl OBM. Apxutektypa ¢on-Helimana u rapBapackas
apxuTektypa. Pacmmpenue apxutektypbl ¢oH-Heilmana kaHamoM mpsiMOro
JIOCTYyIIA K TTaMSITU U MEXAHU3MOM IPEPHIBAHUI.

OCHOBHBIC IIMHBI BBIYUCIUTEILHONW cuUCTeMBbI. [lIMHHAs apxuTekTypa
nepcoHanbHOM DBM. AnpecHoe npocTpaHCTBO MUKPOIIPOILIECCOPHOTO YCTPOMCTRA.
Pacnpenenenne  mamsaTM  MuUKporponeccopa.  Pacmmpenue  ampecHoro
npoctpancTBa. CTpaHuIlbl, cermeHThl. OKHa.



CranmapTHblii mocaegoBaTeabHbIN nHTEpdeiic IBM. RS-232. AcunxpoHHas
nepeaava, AIeKTPUIECKU HHTepdeiic.

[logxiroueHne BHEIIHUX YCTPOMCTB K MUKpoIpouneccopy. ['anpBanndeckas
pasBs3ka. [lapannenbubiii mopt BBoga-BbiBoAa. LPT-mopt. USB-mmnHa.

[loncucrema npepsiBaHuii. BHyTpeHHUE 1 BHEIIHNE NpepbiBanus. OyHKIIUN
CUCTEMBI IIPEPBIBAHNI U UX peanu3anus. [Ipsmon nocTym K naMsaTH.

[Mpuniunel noctpoeHus: TaiMepoB. CTPYKTypHbIE CXEMbl TalMEpOB C
MOJYJISIMU CPaBHEHUS U 3aXBarta.

7.2 MukpoxonTposuiepbl RISC-apxutektypslt AVR

Apxurtektypa mnpoieccopa AVR. ®dnaru peructpa cocrosiHus. Anpecarus
YCTPOMCTB BBOJIa-BbIBOJIa W maMiaTH SRAM. IlporpaMMHBIN CYETUYMK U CTEK.
[IpepoiBanus. CriocoObl agpecalii JaHHbIX.

Anmnapartnbie cpenctBa AVR. CuctemHblil TakTOBBIA TeHepatop. TaliMepsl.
['enepupoBanue LLI1IM curnanos. CTopokeBOM TaiMep.

[TapanneneHblid TOPT BBOAA-BbIBOAA. [lociienoBaTenbHbI  BBOJI-BBIBOI.
AHaJI0TOBBINA BBOJI-BEIBO/I.

Koudurypuposanue MHUKPOKOHTPOJLIEPA. [TamsTh JTAHHBIX.
[IporpamMMupoBaHue Mo NapaieIbHOMY U MOCIIEA0BATEILHOMY UHTEP(DENCY.

Pa3zpabotka cuctem Ha 0aze AVR. Ilonxmouenne nuranus. [IpepoiBanus.
OmnepanmoHHbIE CUCTEMBI peasibHOro  BpemeHH. CpenctBa  pa3paboTKu.
AcceMOiiepsl. SI3bIKH BBICOKOTO YPOBHSI.

Cucrema koManj Mukpokontposuiepa AVR. KomaHabl nepecbulku JaHHBIX.
Apudmernueckue u Jorudeckue kKomauael. Komannel BeTBieHus. butoBbie
KOMaH/Ibl 1 KOMaH/Ibl TECTUPOBAHUS OUTOB.

[Tpumepsl npumeHnenus mMukpokoHTposiepa AVR. Peakuusi Ha BHemHee
coObITHE U MHAMKAUMA. Yackl peanbHOro BpeMeHu U tepmomertp. Iloaknrouenue
JIIBUTATEJICH, TaTYMKOB.

7.3 llndpoBas 06padoTKa CHTHAJIOB

[Ipomeccopsl nudpoBoit 00paboTkK curHasoB. OOJIacTH MPUMEHEHUS U
TpeboBaHUsl. ApXUTEKTYypa npoieccopa udpoBoit 00padOTKH.

[IpeoOpazoBanue @Dyprbe. JluckpeTtHoe mpeoOpazoBaHre U OBICTPOE
npeoOpazoBanue Dypre. OcHoBHas omepainus «0abouka». AmmapaTHOE
rncnonHeHue bII®D. Peanuzamnusa bI1® B peaqbHOM peKMME BPEMEHU.

OcoOeHHOCTH CHUCTeMbl KOMaHJ W MPOTPAMMUPOBAHUS CHUTHAIBLHOTO
Hewpomnporeccopa NM6403.

Peanuzanms OsicTporo npeodpazoanusi Dypre Ha OCHOBE HEMpoIpolieccopa
NM6403.

OcHnoenas u 0onoIHuUmMeNbHAA TUmMepamypa

1. boiiko B., I'ypxwuii A., XKyiiko B., 3opu A., CnuBak B. CxemorexHuka
ANEKTPOHHBIX CUCTEM. MUKpOIpoLeccopbl U MUKPOKOHTPOIIEPhl: YueOHuK. M.:
BHYV, 2004.

2. Bonooz A.M. MUKpPOKOHTpPOJUIEPHI ISl CUCTEM aBTOMATUKH: YueOHOe
nmocooue. Boxorna: BoI'TY, 2002.



3. 'yk ML.IO. Anmaparssie cpenctea IBM PC: Dunuknonenus. CII6.: Iutep,
2005.

4. I'yk M., IOpog B. Ilpoueccopsr Pentium 111, Athlon u apyrue. CII6.: ITutep,
2000.

5. T'onmy6nioB M.C. MukpokonTposuiepbl AVR: 0T IpocToro k ciioxxHomy. M.:
COJIOH-P, 2003.

6. I'pedneB B.B. MukpokouTposuieps cemerictBa AVR dhupmer Atmel. M.: U1
Panunocodr, 2002.

7. ®. YoccepmeH. HeilpokoMmbioTepHass TeXHUKA: Teopus W NPAKTUKA.
[lepeBon Ha pycckuii s3bIK, FO. A. 3yeB, B. A. ToueHoB, 1992.

8. Uepnyxun HO.B. Heiiponpoueccopusie cetu. Taranpor: Uzp-so TPTY,
1999. 439 c.

9. Pabunep JI., T'oyng b. Teopuss u npumenenue udpoBoit 00pabOTKU
curnainos. IlepeBoj ¢ anrnmiickoro A.A. 3aiiuena, O.1". Hazapenko, H.H. Tetkuna.
M.: Mup, 1978.

Pecypcsl Internet
http://www.neic.nsk.su/~mavr/content.htm
http://www.atmel.ru
http://Kot1980.by.ru/lectionsMicriProc

Paznen 8. IKCILUIYATALIUS U PEMOHT 3JIEKTPOOBOPY JOBAHUA
ABTOMOBWJIEN 1 TPAKTOPOB

8.1. Kareropum yc/j10BHUii 3KCILTyaTAllUM ABTOMOOMJIEH U TPAKTOPOB

Knaccuduxkanusa cuctem siexkrpoobopymoBanus. Brnusaue ocoOeHHOCTEH
U3JIETUA W CHUCTEM aBTOTPAKTOPHOro aJekTpoodopynoBanusi (ATI) wu
aBTORJIEKTPOHUKH (AD) Ha TEXHUYECKOE COCTOSTHUE aBTOMOOWJIEH U TPaKTOPOB.
®dakTopbl, BAUAIONIME HA IKCIUTyaTallMI0 aBTOMOOMIIEH U TpakTopoB. M3mMeHeHue
TEXHUYECKOTO COCTOSTHUS n3aenuii u cucteM ATO u AD B mipoluiecce 3KCILTyaTaluu.
OcHOBHBIE BUJIbI OTKA30B u3aenuid u cucteM ATO u AD B nponecce 3KCIuTyaTayi.
Bnussaue n3MeHeHHusI TEXHUYECKOro cocTostHUA m3aenui ATO u AD Ha TeXHHKO-
HKOHOMHUYECKHUE NTOKA3ATENN HKCILTyaTallui aBTOMOOMIIEH U TpakTopoB. [1]

8.2. Opranu3zaumsi TEXHMYECKOI IKCIIyaTAIUM U TUATHOCTUPOBAHUS
u3aenuit u cucrem ATI u AD

OcHOBHBIE TpeOOBaHUS K OpraHU3allUd TEXHUYECKON HKCILTyaTaIluH.
OpraHuzarum, 3aHUMAOIINECs] IKCIUTyaTallued U TeXHUYECKUM OOCTy>KUBAaHHUEM
w3nenmuii U cucreM ATD m AD. Meronnyeckoe obOecriedeHHe HKCITyaTaluud |
TEXHUYECKOTO OOCITyXKMUBaHUs. MeXTyHapOoJIHbIE TpaBWia M UX BIMSHUE Ha
TEXHUYECKYIO0 OJKCIUTyaTallMi0 M3ACIUA U CHCTEM DIJIEKTPOOOOPYIOBAHUS.
MeTtponoruyeckoe oOecrieueHue TEXHUYECKOTO o0Cy>KUBaHUS u
JTMAarHOCTUPOBaHUsl. MaTepuanbHO-TEXHUYECKOe O0OecreueHrne HKCILTyaTalul |
nuarHoctTupoBanus. [1,2]

8.3. CteH10BO€E M IMATHOCTHYECKOE 000PY/I0BaHUE, IPUMeEHsIeMOe /1JIA


http://www.neic.nsk.su/~mavr/content.htm
http://www.atmel.ru/
http://kot1980.by.ru/lectionsMicriProc

NMPOBEPKH TEXHUYECKOT0 cocTOosTHUA n3aeaniit AT u AJ B npouecce
IKCILIYyATAIUU

CreHnoBOE 000pPYIOBAHUE 11 IPOBEPKH TEXHUYECKOTO COCTOSIHUS U3ETHMA
u cucreM ATD u AD. JluarHoctuueckoe oOopyaoBaHue. ['azoaHanu3atopsl s
IPOBEPKU TOKCHYHOCTH OTpaboTaBIIMX Ta3oB. [IpuMeHeHne OeroBbix OapabaHOB
JUIS  OTpeNEeJeHUs] TEXHUYECKOTO0 COCTOSHHUA aBTOMOOWJIEH, CHa0XEHHBIX
aHTUOJIOKUPOBOYHOM U IPOTUBOOYKCOBOUHOM cUCTEMaMu TOpMOKeHUsl. [1,2]

8.4. TexHuveckoe o0cay;kMBaHue u3aeauii u cucreM AT u AD B
npouecce IKCIIyaTauuu

Oco0eHHOCTH IKCIUTyaTalluK U TeXHU4eckoro oocinyxupanus (TO) cuctemsl
anekTpocHabxkeHus1. OcoO0eHHOCTH KcIuTyaTauu U TO akKyMyJIITOpHOU OaTapeu.
Ocobennoctu skeryaranuu 1 TO anextpoctaprepa. OCOOEHHOCTH PKCIUTyaTalluu
u TO cuctemsl 3axkuranus. OcobeHHOCTH 3KcruryaTarui U TO 3IeKTpOHHBIX
cucteM ympaBiieHuss jauratenemM. OcoOeHHocTH akcrutyataiun  u - TO
aHTUOJIOKUPOBOYHOM ¥ NPOTUBOOYKCOBOYHOM  CHUCTEMBI  TOPMOYKEHUSI.
OcobOenHoctn 3kcmutyataliud 1 TO CBETOTEXHUYECKUX IMPUOOPOB, CBETOBOM U
3BYKOBOM curHanuzauuu. Oco0eHHocTH 3kciuryarauud 1 TO uHpopMalOHHON
cucteMbl M JaTdyukoB. OcoOeHHOCTH JKciutyatanuu u TO siekTponpuBoaa
BCIIOMOraTeNpHoro  obopynoBanus. OcobeHHOCTH — 3Kcmryatauuu u  TO
AJIEKTPOHHBIX CUCTEM M YCTPOMCTB. [1,2]

8.5. Texuuueckasi Ikcniryarauus usaenauii u cucreM AT u AJ B
IKCTPEMAJIbHBIX YCJIOBHAX

Oco0eHHOCTH FKCIUTyaTalliM aBTOTPAHCIIOPTa B SKCTPEMAJIbHBIX YCIOBUSIX.
Oco6ennoctu TO cpenctB obnerueHus: mycka asurarenss B ycioBusx Cesepa.
Ocobennoctu TO uzgenuii u cucteM ATO u AD B TOpHBIX YCIOBHIX M pailOHax ¢
JKapKUM CyXHM KJIMMaTOM. [1,2]

8.6. BoiOop 1MarHocTHYeCKUX mapaMeTpoB usaeanii u cucrem ATI u AD

Krnaccudukanus BUI0B U CPEACTB JUATHOCTUPOBAHUS. BbIOOp CTPYKTYpHBIX
Y JUArHOCTHUYECKHUX MapameTpoB uzaenuil u cucreM ATD u AD 1 OUeHKH uX
TEXHUYECKOTO cocTosHus. OmpeneneHue Hauboiee YacTo MNOBTOPSIOIIMXCS
HeucnpaBHocTed wu3nenmuid ATD um AD no pesyapTaraM MNOAKOHTPOJIBHOMU
AKCIUTyaTaluu. J[MarHocTHpOBaHUE HEUCHpaBHOCTEH u3aenuil u cucrem ATO u
AD.[1,2]

8.7. PeMOHT u3aesuii 3J1eKTPOOOOPY10BAHUSA

O6mue cBeaeHuss o pemoHTe. Buasl pemonta wm3genmuii ATDO u AD.
Opranuzamnus padodero mecra it pemonTa u3aenuit ATO u AD. JlepekTsl 1 U3HOC
neranet u wu3aenuid. OCOOEHHOCTH TEXHOJOTHYECKOro IMpollecca pPEeMOHTa
ANEKTPOOOOPY/IOBaHNA B CHEHUAIU3UPOBAHHBIX  OpraHu3alusax. PeMoHT
TeHepaTOPHBIX YCTAHOBOK. PEMOHT anekTpocTapTepoB. PeMOHT pacmpenenurens
CUCTEMBl 3aKMIaHUs W JaTyuKa-pacnpenenuteis. PeMOHT pelne-peryisiTopos,
TPAH3UCTOPHBIX KOMMYTATOPOB M 3JEKTPOHHBIX OJIOKOB YIpaBiieHUd. PeMOHT
aKKyMyJIsSTOpHbIX Oarapeii. IlpaBuna TexHMKHM O€30MaCHOCTH M OXpaHa
OKpYKaOUIEN CPeAbI PU PEMOHTE. TEeHAEHIIMN COBEPIICHCTBOBAHUS KOHCTPYKIIUI
m3aenii ATD u AD ¢ TOUKHU 3peHHs] PEMOHTONPUTOAHOCTH. [1,2]

8.8. HcnbITaHHs OTPEMOHTHUPOBAHHBIX M3/1€JIMil U CHCTEM



3JIEKTPOOOOPYA0BAHUSA
HcnbiTaHus Kak OLIEHKAa Ka4eCTBAa TEXHOJOTHYECKOTO Mpoliecca PEMOHTA U
HaJIC)KHOCTU OTPEMOHTHUPOBAHHBIX W3aAeuit ATO u AD. Buasl uctibiTaHUM U31e1ui
ATD u AD. OcobeHHOCTH METOANK UCIBITaHWA. MeTposiorndeckoe oOecreueHne
vcnbiTaHud. [InaHel mpoOBENEHNST UCHBITAHUM M KOHTPOJs. MeToasl U CpelcTBa
ucnbliTanuii. OCHOBHBIE METOAMKH UCTIbITaHUM n3aennit ATO u AD Ha HaJIE)KHOCTbD.
DKcITyaTallMOHHbIC UCTIBITAaHKS u3aeanid u cucteM ATD u AD. [1-4]
Ocnognas numepamypa
1. HabGoxkux B. A. Dkcmmyaranus 1 peMOHT 3JIEKTPO0OOPYI0BaHUS
aBTOMOOUJIEH U TPAKTOPOB: YUEOHUK JJIsl CTY/I. BBICIHIL. y4eO. 3aBeICHHI /
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2. AtomoOmnpHBIM cnpaBouyHnk BOSH. IlepeBonx c anrm. IlepBoe pycckoe
m3panue. — M.: 3A0 KXKU «3a pynem», 2002. — 896 c.
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pemoHT. — M.: 3A0 «KIKH «3a pynem», 2004. — 144 c.
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