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Pabouast mporpamMma AUCHUIUIHHBI «DJIEKTPOOOOPYTOBAHUE TEXHUYECKUX
cpeacTB» paspadorana Ha ocHoBe @I'OC BO 23.05.01 Hazemusble TpaHCIIOPTHO-
TEXHOJIOTHUECKHE CPEICTBA YTBEPKIACHHOTO MpHKa3oM MUHHCTEpCTBA 00pa3oBa-
Hus 1 Hayku PO 11 aBrycra 2016 r. Ne 1022.

ABTOD:
JOLIEHT : H.C. bapakun

PaGouast mporpamMma oOCy»KJIeHa U peKOMEH/I0BaHA K YTBEPKJICHUIO PEIICHH-
eM kadenpol «TpakTopsl, aBTOMOOWIM U TexHUYeckass MexaHuka» ot 13.05.2019
r., MpoTOKOa Ne 7.

3aBenyromuii kadeapon 7 .
1.T.H., mpodeccop / B. C. Kypacos

Pabouast nmporpamma o00peHa Ha 3aceJaHUU METOJIMYECKON KOMHUCCHH y4eOHOIO
BOEHHOTO LIEHTpPa, MPOTOKOA OoT 17 mast 2019 1. Ne 7.

[Ipencenarens /
METOJUYECKOH KOMUCCUH, £)))
HIOATIOJIKOBHUK (&4 O. B. Tpommuit

PykoBoaurens

OCHOBHOM TIpoeccoHabHON 00pa3oBa-

TEJIBHOU ITPOTPAMMEBI, /_';f,%'{ B. C. Kypacos
I-p TEXH. HayK, mpodeccop v



1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabio ocBoenust aucuurinabl b1.5.25.10 «3nexTpoobopyaoBanre TeXHH-
YECKUX CPEACTB» sBIACTCA (POpMHpOBaHHE KOMIUIEKCA 3HAHUM B 0OJACTH KOH-
CTPYKLIMH, JUATHOCTHKE, PETYJIUPOBKAM, TEXHUYECKOMY OOCITY>KUBAaHUIO 3JIEKTPO-
00Opy/IOBaHUSI M DJCKTPOHHBIX CHCTEM YIPABJICHUSA, AKTUBHOW O€30MacHOCTH
texHndeckux cpeacts AIIK.

3agaumn

—c(OopMHUpPOBaTh 3HAHUA B 00JIACTU KOHCTPYKIUM 3JIEKTPOHHOTO W 3JIEK-
TPOOOOPYIOBAHMS TEXHUUECKUX CPEJICTB

—Hay4YUTh NPOBOAUTH TEXHUYECKYIO THMAarHOCTHKY 3JIEKTPOHHOTO U JJIEK-
TPOOOOPYAOBAHUS TEXHUUECKUX CPECTB

2 IlepevyeHb MJIaHMPyeMBbIX Pe3yJbTATOB MO JUCHHUIJINHE, CO-
OTHECEHHBbIX C IUVIAHUPYEMbIMHU Pe3yJdbTATAMHU OCBOCHHMS 00pa3oBa-
TeJIbHOM MPOrpaMMbl

B pe3yabTaTte ocBOeHHS TMCHUIIUHBI GOPMHPYIOTCS CaeayIOUHe KOM-
MeTeHIUHN:

OIIK-4 — cnocoOHOCThIO K CaMOOOpPa30BaHUIO U HCIOJIb30BAHUIO B IMPaK-
TUYECKOM JIeITEIbHOCTU HOBBIX 3HAHUN M YMEHUH, B TOM 4YHCIIe B 00JacTsIX 3Ha-
HUI, HEOCPEACTBEHHO HE CBSI3aHHBIX O chepoil mpodecCHOHaIbHON IeATEIbHO-
CTH,

[ICK-1.10 - cnocoOHOCThIO MPOBOAUTH CTAHAAPTHBIE UCIBITAHUS aBTOMO-
Owiel U TPaKTOPOB

3 Mecto nucunmiiuHbl B cTpyktype OIl 6akanaBpuara

Jucuumimaa  «3JIEKTpoOOOpYAOBAaHNE TEXHUUYECKUX CPEACTB» SIBISCTCS
JTUCHUIUTMHON crieruanu3anuu 6a3oBoii yactu OITOIT BO moaroToBku o0yyaro-
muxcs no cneuranbHoctu 23.05.01 «HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKHUE
CPEACTBay, Creranu3alus «aBTOMOOUIIN U TPAKTOPhD.

4 Oobem aucuumInHbl (144 yaca, 4 3a4eTHBIC ¢IMHMIIBI)

Bunpsl yaeOHOM paboThI Obnem, qacos
Ounas 3ao4Has

KonTakTHas padora 75
B TOM YHCIIE:
—ayIuTOpHas 1O  BUAAM 79 o
y4eOHBIX 3aHATHIA
— JIEKIINH 38 S
— 1abopaTopHBIE 34 —
—— BHEayIMTOpHAs 3 -




Bunst yueOHoI paboThI

O0BeM, yacoB

Ounas 3aoyHas
— 3aueT — —
— DK3aMeH 3 —
—— 3alIUTa KypCOBBIX
paboT (TPOEKTOB)
CamocrosiTesibHast padoTa 69
B TOM YHCIIC:
— KypcoBas pabota (IIpoeKT) — —
——TPOYHE BHIBI CaMOCTOSI- 69
TEILHON pabOTHI
HToro mo iucuumninHe 144 _

5 Conep:xanue TUCUUILIAHBI

[To nToram mzyuaemoro Kypca CTyJIEHTbI CJAI0T YK3aMEH.
JucrumninHa u3ydaercsa Ha 3Kypce, B 6 cemectpe.

Conep:kanue ¥ CTPYKTYpPa IMCHUIIMHBI IO 09HOI (popMe 00yueHus

/a

HanmMeHoBaHue TeMBbl
C YKa3aHUCM OCHOBHBIX
BOIIPOCOB

DopMupyemMbie KOM-
neTeHI U

Cemectp

Buabl yueOHoi1 padoThl, BKIKYasA
CaMOCTOSITEJIbHYIO Pad0Ty CTy€eH-

UHT

TOB

Y10eMKOCTh(B 4acax)

Jlek-
1095051

IIpakTnue-
CKHE 3aHATHUS
(;mabopatop-
HBIE 3aHSTHSI)

CamocTtos-
TelnbHas
pabota

Obwas xapaxmepucmuxa 3jeK-
mpoobopy0o8anuss  MexHUYeCcKux
cpedcms AIIK.

OCHOBHBIC TEHJIICHIINA PA3BUTHUS
aBTOMOOMJIBHOTO ~ 3JIEKTPOOOOpY-
JOBaHMSI U 3JEKTPOHUKH. OCHOB-
Hble TEXHHYEeCKHe TpeOoBaHUsA
NpEIbSBIsIEMbIE K aBTOTPAKTOPHO-
My 3JIEKTPOOOOPYJOBAHUIO U 3JIEK-
TPOHUKE TPHU HX OKCIUTyaTaI|H.
MapkupoBka u3IeIUN aBTOTPAK-
TOPHOTO 00OPY/IOBAHMS.

OIIK-4
I1CK-
1.10

Cucmema 3HepeocHabceHus. Ax-
KYMYImopHbvle bamapeu.

Knaccudukanus akkymymasTOPHBIX
Oatapeif, ycloBUS UX PpabOTHI,
YCTPOMCTBO  OaTapew:  IMOJOXKU-
TEJNbHBIE W OTPUIATEIBHBIC IIa-
CTHHBI, 3JIEKTPOJIUT, CENaparophl,
MOHOOJIOKH,  KPBIIIKH, MPOOKH.

OIIK-4
I1CK-
1.10




n/n

HaunmenoBaunune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

DopMupyemMbie KOM-
neTeHI N

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CaMOCTOSITEIbHYIO paboTy CTy/IeH-
TOB

U TPYA0EMKOCTh(B 4acax)

[IpakTuue-
CKUE 3aHSITHUS
(;taboparop-
HBIC 3aHATHS)

Camocrosi-
TEJIbHAS
pabora

Jlek-
805071

Pasmemienne Oarapell Ha TeXHHYe-
CKHX CpEJICTBaxX. YCIIOBHBIE 000-
3Ha4YeHus Oarapei.

Cucmema suepeocHabicenus. I e-
Hepamopwvl NepemeHHo20 MoKda
['eneparopsl IEPEMEHHOTO TOKa,
THUIIBI, YCTPOMCTBO, NPUHLHUI JIEH-
CTBUS, OCOOEHHOCTH KOHCTPYKIIUH,
OCHOBHbIE HEHCHPAaBHOCTH. CXeMBbI
U TUIBI BBIIPSIMUTEIBHBIX OJIOKOB.
[Ipeumy1iecTBO U HEAOCTAaTKU Te-
HEpaTopOB NEpeMEHHOro Toka. To-
KO-CKOPOCTHasl ~ XapaKTepUCTHKa
reHeparopa.

OIIK-4
I1CK-
1.10

Pezynamopel nanpsicenus 60pmogoti
cemu mexnuyeckux cpeocms AIIK.

IIpyHIMIT aBTOMAaTHYECKOrO pery-
JUPOBaHUSl HANpsOKEHUs BbIpada-
TBIBAEMOI'0 reHeparopoMm. Tumsl
pene-peryiasaTopoB. Y CTPOMCTBO,
paboTa, OCHOBHBIE HEHCIIPABHOCTH.

OIIK-4
I1CK-
1.10

Cucmemvl  31€KMpOCMAPMEPHO20
nycka — nOpuiHeeo20  dgueamens
mexHudeckux cpeocme AIIK.
JBurarenu noctossHHOTO TOKa. Oc-
HOBHBIE XapaKTepuCTHKHU. IIpuH-
U paboThl  BIIEKTpocTapTepa.
YCTpOUCTBO ~ BIIEKTPOCTAPTEPOB.
OcCHOBHbBIE HEUCHPABHOCTH CHCTE-
MBI ITyCKa JIBUraTelIs

OIIK-4
I1CK-
1.10

Cucmemvl  3adicucanusi mexuuye-
ckux cpeocme AIIK.

Hasnauenue u kmaccudukamnus cu-
cTeM 3axuraHus. TpeboBaHus K
CUCTEME 3KUTaHUS ¥ €€ OCHOBHBIE
napaMmeTpbl. KaTymiku 3axuranus,
Ha3HA4YCHWE, NPHHIUI JCHCTBUSA,
OCHOBHBIE HEHCIpPaBHOCTH. Pac-
MPEJICTATEN 3aKUTaHus. Xapak-
TEPUCTUKH IEHTPOOEKHOTO U Ba-
KYYMHOTO PETyJIATOPOB yIIIIa OITe-
pexxenus 3axuranus (YO3). Muk-
POTIPOIIECCOPHAsT CUCTEMA 3aKUTa-
Hus (MIIC3), npunmn neWcTBus,

OIIK-4
I1CK-
1.10




n/n

HaunmenoBaunune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

DopMupyemMbie KOM-
neTeHI N

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CaMOCTOSITEIbHYIO paboTy CTy/IeH-
TOB

U TPYA0EMKOCTh(B 4acax)

[IpakTuue-
CKUE 3aHSITHUS
(;taboparop-
HBIC 3aHATHS)

Camocrosi-
TEJIbHAS
pabora

Jlek-
805071

CTPYKTypHasi cCxema

Humennexmyanonuvie  60pmogvle
cuUCmeMvl MeXHUYECKUx cpeocme
AIIK.

Hcropus pa3Butusi GOPTOBBIX CH-
CTEM aBTOTPAHCIIOPTHBIX CPEACTB.
ONEKTPOHHbIE W  MMKpPOIpOLEC-
COpHBIE CHUCTEMBI aBTOMOOWIIS.
Knaccugukarus 60pTOBBIX CUCTEM
ATC. IlepcnekTuBbl pa3BUTUSA HH-
TEJUIEKTyaJIbHbIX OOpPTOBBIX CH-
CTEM aBTOTPAHCIIOPTHBIX CPEJICTB.

OIIK-4
I1CK-
1.10

Cucmembr  6npvicka  monauea.
OJEeKTPOHHbIE CHCTEMBl YIpaBie-
HUSI OCH3WHOBBIM JIBHTATEJIEM TEX-
Huueckux cpeacts AlIK.
ONEKTPOHHBIE CUCTEMBI HEMOCPE/-
CTBEHHOI'0 BIPBICKA TOIUIMBA B IU-
JIMHJIPBI TU3€IbHOTO IBUTATEIS.
OyHKIMOHATBHBIE CXEMbI, IIpe-
UMYILIECTBA U HEIOCTATKU. OJIEK-
TPOHHBIN 010K ynpaBinenus (OBY),
Ha3HA4Ye€HHE, YCTPOWCTBO, paboTa.
JlaT4MK W HCHOJHUTENbHBIE Me-
XaHU3MBbl U YCTPOMCTBA, Ha3Haue-
HUe, padora.

OIIK-4
I1CK-
1.10

Tpancpopmamopuvr 6 mexHuueckux
cpedcmeax AIIK.

Knaccudukanuss  tpanchopmaro-
poB. OCHOBHBIE XapaKTEPHUCTHUKH.
[Tpunuun pabotel. W3mepurens-
Hbl€ TpaHC(OPMATOPHI TOKA.

OIIK-4
I1CK-
1.10

10

Hononnumenvuvie  21eKMpoHHbIE
cucmemsl mexHu4ecKkux Cp@dCWl6
AIIK.

Cucrembl akTHUBHOM Oe30IacHO-
CTH. aHTI/I6HOKI/IpOBO‘—IHa${ cucremMma
TOPMO30B;  aHTUMPOOYKCOBOUHAsS
CHCTeMa;  CHCTeMa  KypCOBOM
YCTOMYMBOCTH; CHUCTEMa pacmpe-
ACJIICHHUA TOPMO3HBIX YCI/IJIHP'I; CcHu-
CTeMa JKCTPEHHOTO TOPMOKEHHUS,
cuctemMa OOHapyXeHHUs Ienexo-
JIOB;  DJIEKTPOHHAast  OJIOKUPOBKA

OIIK-4
I1CK-
1.10




n/n

HaunmenoBaunune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

DopMupyemMbie KOM-
neTeHI N

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CaMOCTOSITEIbHYIO paboTy CTy/IeH-
TOB

U TPYA0EMKOCTh(B 4acax)

[IpakTuue-
CKUE 3aHSITHUS
(;taboparop-
HBIC 3aHATHS)

Camocrosi-
TEJIbHAS
pabora

Jlek-
805071

muddepeHmmana.
BcnomoratenbHble  CHCTEMBI — aK-
TUBHOH O€30MaCHOCTH: TapKOBOY-
Hasl CHCTEMa; CHUCTeMa KpPYroBOTO
o030pa;  aJanTUBHBIM  KpyM3-
KOHTPOJIb;, CHUCTEMa aBapUHHOTO
PYJIEBOTO  YIPAaBICHHS, CHUCTEMa
MOMOIIIM JIBFDKEHHIO TI0 TOJIOCE;
crcTeMa TOMOIIY IpPU MEPecTpoe-
HUH;, CHUCTEMAa HOYHOI'O BHIACHMNA,
cHUCTeMa paclo3HaBaHHs JIOPOXK-
HBIX 3HAKOB; CHUCTEMa KOHTPOJIS
YCTAJIOCTH BOJUTEIIS; CHCTEMA I0-
MOIIM TIPH CITyCKE;, CHUCTeMa IO-
MOIIH MIPH MTOJIBEME; U JIP.

11

Onexmpuyeckue osuecamenu nepe-
MEHHO20 ~ MOKA  MeXHU4ecKux
cpeocme AIIK

ACHHXpPOHHBIE JIBUTATEJIN C KOPOT-
KO3aMKHYTBIM poTOpoM. OCHOBHBIE
XapakTepucTuku. IlpuHnun npeu-
CTBHS U ycTpoiicTBo. OcoOeHHOCTH
ITyCKa.

OIIK-4
I1CK-
1.10

12

Mexanuxa u Ounamuxa 31eKmpo-
npue00a MexHUYecKux cpeocms
AITK. O01ue moI0XKeHN.

Buapl craruueckoil Harpy3ku (ak-
THUBHas, PEaKTUBHAs) U MeXaHUYe-
CKHE€ XapaKTEPUCTUKH PAOOUUX Op-
TaHOB TPOU3BOJCTBEHHBIX MeXa-
HU3MOB.

OIIK-4
I1CK-
1.10

13

Pecynuposanue cxopocmu  snex-
mMpOonpusooos MexXHU4ecKux
cpedcms AIIK.

PerynupoBanne CKOpOCTH  dJ€K-
TPUYECKUX JIBUraTelled IOCTOSH-
HOTO TOKa C TMOMOIIBIO YIIpaBJsie-
MBIX BbIIpsAMUTENeH. YacTOTHBIN
Croco0 peryIupoBaHMS.

OIIK-4
I1CK-
1.10

14

Ilycko-3awummnas annapamypa
mexnuyeckux cpeocms AIIK.

[Tpuniun pabotel pene. MarHut-
Hble myckarenu. [Ipemoxpanurenu.
ABTOMaTHYECKHE  BBIKJIIOYATENH.

OIIK-4
I1CK-
1.10




Buabl yueOHoli padoThl, BKIOYAS
CaMOCTOSITEIbHYIO paboTy CTy/IeH-
TOB

HawnmeHnoBaHme TeMBI
U TPYA0EMKOCTh(B 4acax)

C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

/o [IpakTuye-

Jlek- | ckue 3aHATHUSA
1007031 (;taboparop-
HBIC 3aHATHS)

NeTeHIuH
Cemectp

Camocrosi-
TEJIbHAS
pabora

DopMupyemMbie KOM-

¥Y30. KoHTakTopsb!.

Tunosvie 36envss cxem ynpasnenu- | OIIK-4
amexuuyeckux cpeocme AlIK. [1CK-
TpeboBanus k cxemam ympasieHus | 1.10
TEXHUYECKUX CpeICTB. Peanuzanus
15 | CXEMHBIX peleHuit - MyCKo-
CUTHAJIbHOIO 3BE€Ha, peBepca, pa-
00Tl C  JaTYMKaMH, MHKpPO-
KOHTPOJUIEPHOE YIpaBJIEHUE, pa-
00Thl C YOpaBIAEMBIMU pele |
KOHTPOJUIEPAMHU.

Memoowi pacuema u 6v160pa 3./1eK-
mpoo6opyo0068aHuss MEXHUYeCKUX
cpeocme 6 AIIK .

16 HarpeB u oxnaxneHue 31eKTpo-
obopynoBanus. Knaccudukanus
peXUMOB PabOTHI IEKTPOOOOPY-
noBanus. [lorepu snepruu, K11
AIIEKTPOOOOPYIOBAHMS.

OIIK-4
IICK- | 6 2 2 4
1.10

Dnekmpobeszonachocms npu pabo- | OIIK-4
me ¢ anekmpoobopyoosanuem | IICK-
mexHudeckux cpeocme AIIK. 1.10
Bo3MoskHBIE (haKTOPHI OMTACHOCTH
17 | nmpu pabote c 31eKTpooOOpyHOBa- 6 2 - 2
HueM. OpraHn3aluoHHbIC U TEXHU-
YeCKHe MEpONpUATHs Ipu padoTe ¢
C DJEKTPOOOOPYAOBAHUEM TEXHU-
gyeckux cpencts AITK

Hroro | 38 | 34 \ 72

6 IlepeyeHb y4eOHO-METOAUYECKOT0 OOecmeveHHs JIs CaMo-
CTOATEJIbHOM PadoThl 00YYAKOIIMXCS MO JUCIUTIIHHE

Meroanueckue yka3zaHus (IJ1s1 CAaMOCTOSITENHHOM PabOThI)

1. OnexrpoobopynoBanue TC AIIK: Meroanueckue yka3zaHus ajs jabopa-
TOpHBIX padoT / A. A. Tutyuenko. — Kpacaomap: KyoI'AY, 2016. — 21 c.—

Pexxum nocryna -

https://edu.kubsau.ru/file.php/115/UP_EHIektrooborudovanie_traktorov_i_a
vtomobilei.pdf



https://edu.kubsau.ru/file.php/115/UP_EHlektrooborudovanie_traktorov_i_avtomobilei.pdf
https://edu.kubsau.ru/file.php/115/UP_EHlektrooborudovanie_traktorov_i_avtomobilei.pdf

2. DNEeKTpUYECKUe MaIluHbl. ACUHXPOHHBIE M CHHXPOHHBIE MamuHbL. Jla-
ooparopubii mnpaktukym. YecHwok E.H., CrpwxkoB W.I'.Pexum noctyma -
https://edu.kubsau.ru/file.php/124/08_Asinkh. i_sinkhr._mashiny. 2013g.pdf

3. Onexrpoobopynosanue TC AIIK: paGouas Tetpans / A. A. TutrydeHko. —
Kpacunonap: Ky6I'AY, 2016. — 21 c. Pexxum gocryna -

https://edu.kubsau.ru/file.php/115/Rabochaja_tetrad po_ EHIektrooborudova
niju_TS_APK.pdf

/ MOH/ OLIEHOYHBIX CPEACTB /ISl MPOBeIeHNsT POMEKYTOYHOI
aTTecTaluu

7.1 IlepeyeHb KOMIIETEHUMH € YKAa3aHUEM JITanoB uX GopMupoBaHus B
npouecce ocsoenusst OITIOII BO

OTansl (l)OpMI/IpOBaHI/IH KOMIIETCHIIUH T10 JUCHUITIIIMHAaM,

Homep cemecTpa*
pakTHKaM B nporecce ocBoeHus Ol

OIIK-4 — cnocoOHOCTBIO K CaMOOOpPa30BaHHMIO W HCIIOJIb30BAHHMIO B MPAKTHYECCKOU Jesi-
TEJTLHOCTH HOBBIX 3HAHUM M YMEHHM, B TOM YHMCJIE B 00JIACTAX 3HAHHM, HEIOCPEIACTBEHHO
HE CBS3aHHBIX cO chepoil MpodheCcCHOHATBHON IEATeIbHOCTH;

Nudopmatuka

DJIEKTPOTEXHHKA, FTIEKTPOHUKA U 3JIEKTPOIIPUBOJT

9J'IeKTp0060py,HOBaHI/Ie TCXHUYCCKUX CPCACTB

Komnerorepnas rpaduka

IT-rexHonmornu

TexHonoruyeckas IIpaKTHUKa

KommnbiorepHoe KOHCTpyHupOBaHHE

3-D KOHCTpyHpOBaHUE

Texuomorus MMPON3BOACTBA TCXHUYCCKUX CPCIACTB

KOMHI)IOTepHaﬂ JUAardHoCTHUKa aBTOTPAKTOPHBIX I[BHF&TCJ'IC?I

O OO0l

KOMHBIOTCpHaSI AUAarHoCTUKa aBTOMO ownnei

Texnomornueckas nmpaktuka (CTaxUpoBKa)

3amuTa BeITYCKHON KBANU(UKALMOHHONW paboThl, BKIIFOYAst OJrO-
TOBKY K 3aIIMUTE U NPOIEAYpPY 3aIIUThI

I1CK-1.10 - cnocoOHOCTBIO TPOBOJIUTH CTaHIAPTHBIE UCIIBITAHUSI aBTOMOOMIIEH U TPaKTOPOB

4 TepMoauHamMuKa U Teronepeaada

I'mppasnuka

TexHomoruueckas ITpaKTHUKa

['maponHEeBMONIpUBOL

KOHCTPYKI_[I/IOHHBIG 1 3allTUTHO-OTACIIOUYHBIC MATCPUAJIbL

DneKTpooOOPYyJOBaHNE TEXHHUYECKUX CPEICTB

oo~

[TpakTuka 1o moyrydeHuto npodeccnoHalbHbIX YMEHUN U OTbITa
PO eCCHOHAITBHON JIEATETHHOCTH

9 9KCHJIyaTaL[I/IOHHBIC MaTCpHraJibl

3amuTa BeITYCKHON KBANU(UKALMOHHONW paboThl, BKIIIOYAsk OATO-
TOBKY K 3aIIMTE U IPOIEAYPY 3aIIUThI

*Homep cemecTpa COOTBETCTBYET dTamy (POPMHUPOBAHUSI KOMITETEHIIH


https://edu.kubsau.ru/mod/resource/view.php?id=2410
https://edu.kubsau.ru/mod/resource/view.php?id=2410
https://edu.kubsau.ru/file.php/124/08_Asinkh._i_sinkhr._mashiny._2013g.pdf
https://edu.kubsau.ru/file.php/115/Rabochaja_tetrad_po_EHlektrooborudovaniju_TS_APK.pdf
https://edu.kubsau.ru/file.php/115/Rabochaja_tetrad_po_EHlektrooborudovaniju_TS_APK.pdf

7.2 Onucanue nmoka3arejieil 1 KpUTepueB OLEHUBAHUSI KOMIIETEHIIUIT HA
Pa3JIMYHBIX 3TANAX UX (POPMHUPOBAHMS, ONIMCAHUE IIKAJIbI OLIEHUBAHUSA

[Inanupyemsle
pe3yJIbTaThl
OCBOCHUS
KOMIIETEHIINH

YpoBeHb 0CBOEHHUS
HEYIOBJIETBOPH- OBJICTBOPHU-
A pH=| YA p XOpOLIOo OTIMYHO
TEJILHO TEJIHO o o
N . (cpennuit) (BBICOKMIT)
(MUHUMaTBHBIN) |  (TOPOTOBBIN)

OneHouHoOe
CPEelCTBO

OIIK-4 — crocoGHOCTBIO K CaMOO0OPa30BaHUIO U MCIIOJIb30BAHHUIO B MPAKTUYECKOH JesITeIbHO-
CTH HOBBIX 3HaHHMI ¥ YMEHHI, B TOM YHCIIE B 00JIACTIX 3HAHUI, HETIOCPEICTBEHHO HE CBSI3aHHBIX
co cepoii mpodeccrnoHATBLHOM e TEeTbHOCTH

3Hat! He Bnageer | Umeer nmo- 3Haer: 3HaeT Ha Pedepar, 3a-
—Metomsino- | syayuamu B | BepxHoCT- Matepuan yueb- | BBLICOKOM naHus  ;1abo-
CTPOEHHS KOH- . i
P 00J1aCTAX: Hble 3HaHug | HoW porpam ypOBHe: PaTOpHBIX pa-
LENTyalbHbIX, 5 MBI, YCTIGIITHO
MaTeMaTHye- OCHOBHOH 4acTH | B ofJacTsax: | - 0 CHCTEMATH3UPO- | GOT, TECT
CKUX ¥ uMuTa- | MaTepHaa OCHOBHOM MaTe- | oo oo, | BAHHBIMI H IITy-
y4ebHOii mpo- puan yueGHO PEAYCMOTPe OOKMMY 3HaHU-
IIMOHHBIX MOZE- HbIC y4eOHOM
eit TPaMMBL, IOMYC- | pporpaMMbl B pOrpaMMOi SAMH MaTepuasa
— OyHKIHMO- KaeT NpUHIUIH- | oGpeMe, 10CTa- SaaHH, YCBOMI y4eGHOi mpo-
HaJIBHOCTH OC- allbHBIC OMHOKH | TouHOM H HEO6- MaTepHa,n e IPaMMBbl, YMEET
HOBHBIX Kyaccop | B BPIIOJTHCHIN XOOUMOM 11 HOBHO¥ JTHTepa- CBOOOJIHO BBI-
oTeuecTBeHnpIx | [PCAYCMOTPCH™ | nambHeiimeit TypiL, pexomen | MO 3348-
1 3apyBEKHBIX HBIX YUCOHOI yueOBbl U Tpej- HOBaHHOI yueb- HYS, IPETY-
OTpACIEeBHIX porpaMmoit cTosmeii pa6o- | . HpoTpaN. CMOTPEHHBIE
uHpopMarpon- | SOAAHHH, HE- TBI IO CIIELU- MO yqe6H01/£ po-
HBIX CUCTEM YBEPCHHO C aNLHOCTH, CIIpa- IPaMMO}, YCBO-
yIpaBICHHS GombummH 3a- BHJICS C BBIIIOJI- UJI OCHOBHYIO
>KU3HEHHBIM TpyNHCHUAMH HEHUEM 3aja- JIOTIOJTHUTENb-
LIUKJIOM IIPO- BBITIOJTHACT HU, Ipey- HYTO JIUTEpaTy-
MBIITUTICHHOM HPAKTHICCKYIO | cMOTpEHHBIX Py, peKOMeHéIO-
IPOXYKIHH Hactb yqe6H01/£ mpo- BaHHYIO Y46
rpaMMO, 3Ha- HOIA TIporpam-
KOM C OCHOBHOM MOH.
JIUTEPATypOH,
PEKOMEHI0BAH-
HOW y4eOHOM
IPOrpaMMoON
Ymers: He ymeer: Ymeer Ha | Ymeer  Ha | Ymeer  Ha | Pedepar, 3a-
N BOC(H %H%H BOCIIPMHUMATD HHU3KOM J10CTATOY- BBICOKOM maHusg  Ja0o-
Marth (0600-
1aTh) HayuHO- (0Gobmars) ypoBHe: HOM YpPOBHE: | yPOBHe: PaTopHBIX pa-
TeXHHYECKYIO HayHaHo- BOCIIPUHMMATL | BOCIIPHHUMATh | BOCHPMHHMMATh 60T, TecT
HHpopMALIIO TEXHUYECKYIO (0606aTH) (0606maTs) (0Go6maTh)
OTequZTB:HHL;I‘/'I MEOpMALIO, . | HayqHO- Hay1HO- HayqHO-
OTEYECTBEHHBII
. " TEXHUYECKYIO TEXHUYECKYIO TEXHUYECKYIO
1 3apyOe)KHBIN
OHHIT)YHO TeMa- 1 3apyOeKHEI WHPOPMAIIHIO, HHpOPMAIIHIO, HHPOPMAIHIO,
OIIBIT TIO TeMa- OTEYECTBEHHBIM | OTEUECTBEHHBIN | OTE€YECTBEHHBIN

THUKE HAYIHOTO
HCCIIEIOBAHUS,
TOTOBUTH pede-
paTtuBHBIE 0030-
PBI U OTYETHI,
MoJTy4aTh Hayd-
HO-
HCCIIeIOBATEIb-
CKHI1 OITBIT B
npodeccuo-
HAJIbHBIX COIU-
aJbHBIX CETAX

— BrigBiate u
OLICHMBATh TEH-
JIEHIMA TEXHO-

THKE HAY4YHOTO
HCCIIEI0OBaHMUA,
TOTOBUTH pede-
paTtuBHEIE 0030-
PBI U OTYETHI,
MOJy4aTh Hay4-
HO-
HccIe0BaTeNb-
CKHI OIIBIT B
npodeccuo-
HaJIbHBIX COLIU-
AIBHBIX CETHX;
BBISIBIISITH M
OLIEHUBATh TCH-
JICHIIAN TEXHO-

U 3apyOexHBII
OIIBIT TI0 TeMa-
THKE Hay4HOTO
UCCIIe/IOBaHNS,
TOTOBUTH pede-
patuBHbIe 0030-
pBl M OTYETHI,
MoJTy4aTh Hayd-
HO-
HCCIe10BaTENb-
CKMIl ONBIT B
npodeccro-
HaJIbHBIX COLIU-
QIBHBIX  CETIX;
BBISIBJISTh "

U 3apyOeKHBII
OIBIT TI0 TEMa-
THKE Hay4HOTO
UCCIIeIOBaHNS,
TOTOBUTH pede-
patuBHble 0030-
pBl M OTHYETHI,
MoJyJaTh Hayd-
HO-
HCCIIeI0BATENb-
CKMIl ONIBIT B
npodeccuro-
HaJIBHBIX COLIHU-
IBHBIX  CETIX;
BBISIBJISTH "

n  3apyOeKHBII
OINBIT MO TeMa-
THKE Hay4HOTO
HCCIIeJOBaHMS,
TOTOBHUTH pede-
patuBHbBIE 0030-
pBl M OTYETHI,
MoJy4aTh Hayd-
HO-
nccie0BaTeNb-
CKMH ONBIT B
npodeccuno-
HAJIbHBIX COLIU-
aNbHBIX  CETsX;
BBISIBJIATH u
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[Inanupyembie

YpoBeHb OCBOEHHUS

PE3YJIbTAThI HEYJOBJIETBOPHU-| YIOBJIECTBOPU- Onenounoe
OCBOCHHUS TelLHO TeNBHO X0poro OTIHTHO CpeICTBO
. . cpenHun BBICOKUH
KOMIICTCHIINH | (MPHUMAaNbHBIH) | (TIOPOTOBBI) (cp ) ( )
JIOTHYECKOTO JIOTHYECKOTO OLICHMBATh TEH- | OLCHHBATh TCH- | OLCHMBATh TEH-
pa3BUTHSI B | pa3BUTHS B JCHIUK TEXHO- | JCHIWH TEXHO- | ICHIUH TEXHO-
HayKOCMKHUX HayKOCMKHUX JIOTHYECKOTO JIOTHYECKOTO JIOTHYECKOTO
chepax Ha oc- | cdepax Ha oc- pa3BUTHSA B | pa3BUTHA B | pa3BUTHS B
HOBC aHalM3a, | HOBE aHAIH3A, HAYKOEMKHX HAYKOEMKHX HAYKOEMKHUX
00001IeHUsT U | 0000IICHHS U chepax Ha oc- | chepax Ha oc- | chepax Ha oOc-
CHCTEMAaTH3a- CHCTEMAaTH3a- HOBE aHAlN3a, | HOBE aHAlM3a, | HOBE  aHaJN3a,
UM TIEPEJOBOTO | MU TepenoBoro | obobmeHus ¥ | o0o0menns wu | o0oOmeHus U
ombiTa B cepe | ombiTa B chepe | cHcTeMaTH3a- CHCTEMaTH3a- CHCTEMAaTH3a-
WHHOBATUKHM II0 | MHHOBATHKH 110 | MM NEPEJOBOTO | MU MEPEeJOBOTO | IUH MEPEeIOBOTO
MaTepHuaIam MaTepHraIam ombiTa B cdepe | ompita B cdepe | ombita B cdepe
BeIYIIMX HAy4d- | BeIyIIMX Hay4- | MHHOBATHKH II0 | HMHHOBATHKH II0 | HHHOBATHKU IO
HBIX JKYPHAJOB | HBIX KYPHAJIOB | MarepHanam Marepuanam MarepHanam
U W3JaHU{d ¢ | ¥ U3JaHUii C BeAyIIMX HAydY- | BEAylNIMX HAyd- | BEOyIIMX Hayd-
HUCIIOJIb30BaHU- HUCIIOJIB30BAaHU- HbIX XYpHaJIOB HBIX JKYpHaJOB HbIX JKXYpHaJIOB
€M  DJJIEKTPOH- | €M DJIIEKTPOH- U W3JaHUW C | M U3JaHUM C | 1 H3JaHUM C
HBIX 6I/I6HI/IOTeK HBIX 6I/I6J'II/IOTeK HCIIOJIb30BAaHU- HCIIOJIb30BaHU- HCIIOJIB30BAHU-
" HHTEPHET- | U MHTEPHET- €M  JJIEKTPOH- | €M  JJIEKTPOH- | €M  BJICKTPOH-
pecypcos pecypcos HBIX OWMONMOTEK | HBIX OMONHOTEK | HBIX OHMOIMOTEK
u UHTEPHET- | U UHTEPHET- | U UHTEPHET-
pecypcos pecypcoB,  HO | pecypcoB
nMeeT Tmpoderna
B 3HAHHAX
Braners: He Biageer: | Bamageer Ha | Baageer Ha | Baageer Ha | Pedepar, 3a-
— Cnocobetso- | nppemamm pas- | gu3KOM JA0CTATOY- BBICOKOM JTaHus  J1abo-
BaHHC Pa3BUTHIO .
TBOpquZKOﬁ BHTHS TBOpHC ypOBHe: HOM YPOBHE: | YPOBHE: paTopHBIX pa-
CKOIl MHUIIMATH-
1 npuemamu pa3- | CrocoOCTBOBa- | mpuemamu pas- | GOT, TECT
HHUITHATHBBI BEI paOOTHHKOB, >
6 BUTHSI TBOpYC- HHEM Pa3BUTUS | BUTHUS TBOpYe-
pabOTHUKOB, PYKOBOJICTBO . . .
9 CKOIf HHUIIMATU- | TBOPYECKOM CKOM MHUIMATH-
PYKOBOICTBO paboToii mo 6 6
6070l 110 BBl paOOTHUKOB, | WHULMATUBBI BBl paOOTHHUKOB,
pa PACCMOTPCHIIO | sy 5o ncTBO pabOTHHKOB PYKOBOZACTBO
PacCMOTPEHUIO 1 BHEJIPEHUIO 9 ’ .
paboToii 1o PYKOBOJICTBO paboToii mo pac-
1 BHCAPCHUIO pauroHanmn3a- 9
paccMoTpeHHI0 | paboToii 1o CMOTPEHHIO 1
panuoHan3a- TOPCKUX IIPEL-
TOPCKHX TIPE/L . U BHEJIPCHHUIO pPacCMOTPEHHIO | BHEPCHHIO pa-
a JKECHHUHU U
o floxe . parroHam3a- U BHEJIPCHHUIO [MOHAITH3aTOP-
TOXCHHUH 1 n300peTeHmH,
6 o TOPCKHX Mpe.- parroHanm3a- CKHX TPEIIO-
HU300pETCHUH, 0oOpMIICHHIO B . o
JIOXKEHUU U TOPCKHX IIPE- XKEHUH 1 n300-
obopmiennio B YCTaHOBJIEHHOM o o o
U300peTeHUH, JIOXKEHUH U peTeHuii,
YCTAaHOBJICHHOM | mopsike 3asBOK o
othopmiieHHIO B | U300peTeHHI, oopmIIeHHIO B
HOpSI)lKe 3asBOK u I[pyrHX Heo6_
6 YCTAHOBJIICHHOM | OOPMJICHHIO B | YCTaHOBJICHHOM
U IPYTUX HEOO- | xoMMBIX JIOKY-
MOPSAKE 3aBOK | YCTAHOBICHHOM | MOPSAKE 3asBOK

XOAUMBIX JIOKY-
MEHTOB Ha aB-
TOPCKHUE CBHJIC-
TEeNbCTBA Ha
n300peTeHms,
HATESHTHI U JIU-
LEH3UU

— Opranuszanus
paboTeI Mo u3y-
YEHUIO U BHE[-
PEHUIO Hay4yHO-
TEXHUYECKUX
JIOCTHKEHHH,
HIepeI0BOro
OTEYECTBEHHOTO
U 3apyOexHOro

MEHTOB Ha aB-
TOPCKHUE CBHJIE-
TENILCTBA Ha
n3o00peTeHus,
IIaTCHTHI U JIU-
LEH3UU

— Opranuzanus
paboTsl IO H3Y-
YEHUI0O W BHEI-
PEHUIO Hay4YHO-
TEXHUYECKUX
JIOCTHKEHHH,
HepesoBOro
OTEYECTBEHHOTO
U 3apyOexHOTO
OIlbITa IO MHHO-

1 IPYTHX HE0O-
XOIIMMBIX JIOKY-
MEHTOB Ha aB-
TOPCKHE CBUJIC-
TEeNbCTBA Ha
n3obpereHus,
MATEHTHI U JIH-
LEH3UN

— Opranmzanus
paboTsl 1O HU3y-
YEHUIO W BHEJ-
pPEHUIO Hay4YHO-
TEXHUYECKUX
JIOCTH)KEHHH,
TIepeI0BOTO
OTEYECTBEHHOTO

TIOPSIZIKE 3aIBOK
U IPpYTHX HE0O-
XOUMBIX JIOKY-
MEHTOB Ha aB-
TOPCKHE CBUJIE-
TEeNbCTBA Ha
n300peTeHus,
MATEHTHI U JIH-
LEH3UN

— Opranuzanus
paboTsl 1O U3y-
YEHUIO W BHEJ-
PEHUIO Hay4yHO-
TEXHUYECKUX
JOCTHIKEHHH,
TIepeI0BOTO

U IpYTHX HE00-
XOIMMBIX JIOKY-
MEHTOB Ha aB-
TOPCKHUE CBHJIE-
TEJILCTBA Ha
n3obpereHus,
MATeHTHI U JIH-
LEH3UH

— Opranuzanus
paboTsl 1O H3Y-
YEHUI0O W BHEJ-
PEHUIO Hay4yHO-
TEXHUYECKUX
JIOCTHXEHUH,
HIepeI0BOTo
OTEYECTBEHHOTO
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[Inanupyembie

YpoBeHb OCBOEHHUS

PESYIBTATBL | yeynopnerBopu-| ymoBmerBopu- Ouenounoe
Y Y XOpOILIO OTJINYHO
OCBOCHHA TEJIBHO TEJIBHO potto o CpeacCTBO
. . cpenHui BBICOKHH
KOMIICTCHIINH | (MPHUMAaNbHBIH) | (TIOPOTOBBI) (cpememid) ( )
ONbITa IO UHHO- | BAalJUOHHOMY U 3apyOeXHOTO | OTEYECTBEHHOTO | M 3apyOeKHOTO

BalUOHHOMY

Pa3BUTHIO TIPO-

OIIbITa II0 MHHO-

u 3apyOeiKHOTO

OIIbITAa II0 MHHO-

pa3BUTHIO MPO- | HECCOB IMOCT- | BAlUOHHOMY OIlbITa MO MHHO- | BAlUOHHOMY
LECCOB  IOCT- | IPOAAXKHOIO Pa3BUTHIO IIPO- | BALIUOHHOMY Pa3BUTHIO IIPO-
MMpOJAaXXKHOT'O OGCJ'Iy)KI/IBaHI/IH OeCCOB NOCT- | Ppa3BUTHUIO MPO- | HECCOB IoCT-
O6CJ'Iy)KI/IBaHI/I$I " cepBUCa IpOJAaXKHOIO cCCoOB NoCT- | IPOJAXKHOTO
U cepBuca OOCITy’)XKMBaHHUA | MPOJAKHOTO 00CITy)KNBaHUSA

U cepBHCA 00CITy)KUBaHHSA U cepBuca

1 CepBHUCa

[1CK-1.10 - crmocoGHOCTHIO MPOBOJAUTH CTaHJAPTHBIE UCIIBITAHHUS aBTOMOOWJICH U

TPaKTOPOB

3uars - cioco- | He 3Haer: IToBepx- 3Haer cnoco- | 3HaeT Ha
051 C60pa’ 06pa' CITOCOOBI c60pa, HOCTHO 3Ha- 051 cGopa, 00- BBICOKOM
OOTKN U aHATH- | oGpaGoTKH 1 eT: CrocobL! paboTKu U aHa- YPOBHe crio-
32 UHGOPMALIK, | anaysa nh- c6opa, oGpador- | T34 abopMa- | Lo cbopa
MHOPMAIHOR- topmarui; KU U a’Hanma L, 00paboTKH 111
HBIE TEXHOJIO- nHpopMannoH- HH(OPMAIHHL, UH(OpPMALIMOH- AHATI3A HH-
THH. HBIC TEXHOJIO- nH(opMaI on. | HBIE TEXHOIO- (bopmar;
ThH. HBIC TCXHOJIO- THH. nHpopmanmoH-
T'Hu. HBbIC TEXHOJIO-
THH.
Ymern -opra- | He ymeer - | YMeer Ha | YMeer  Ha | YMeeT  Ha
HH30BBIBATH OpPraHU30BBIBATH | HUZKOM J0CTATOY- BBICOKOM
P | o, SErSr | yponne - o | o vpome - | ypomne - op
I/IH(I)OpMaHI/H/I. Hi(i)opMa]_IHH TaHU30BbBIBATH OpraHn30BbIBATH TaHU30BBIBATH
‘ cbop, o00pabot- | cbop, 0Opadot- | cOop, 0OpadOT-
Ky )41 aHaJIu3 Ky n aHaJIu3 Ky n aHaJIu3
UH(OpMALH. uH(pOpMaLHH. nHdopmanum.
Baagers - He Biageer | Biaageer Ha Buaageer Ha Baageer Ha
MCTOAMKOM KOH- | -meTOnMKON HU3KOM J0CTATOY- BBICOKOM
PO BREAPE” | kouTpom BHEA- | ynoppe - HOM YPOBHE | YPOBHE -
HISL MCTIONHATE- | peqpst HCTIONHN- . ) . .
METOIMKOH METOIMKOMN METOJIMKON KOH-

JSIMH METOZIOB H
CPE/CTB TEXHH-
YeCKOro ana-
THOCTHUPOBAHUS
HOBBIX CHCTEM
TPAHCHOPTHBIX
CPEICTB;
crioco0amMu KOH-
TpOJIst COOITIO-
JileHus1 pabOTHHU-
KaM¥ omepaTopa
TEXHUYECKOT 0
ocMmoTpa (IMyHK-
Ta TEXHUYECKO-
ro 0OCMOTpa)
NpaBWJI U MH-
CTPYKLHUH 10
OXpaHe Tpyna,
IIPOMBIIIJIEHHON
CaHWTapHH, 110-
YKapHOI U JKO-

TENISIMH METOJI0B
U CPEJICTB TeX-
HHYECKOTO JHa-
THOCTHPOBAHHMS
HOBBIX CUCTEM
TPaHCIIOPTHBIX
CPE/CTB;
crocobamu KOH-
TPOJIA COOITIO-
JIeHHus pabOTHH-
KaMH oriepaTopa
TEXHHUYECKOTO
ocMoTpa (ITyHK-
Ta TEXHHUYECKO-
T'0 OCMOTpA)
MpaBHJI U UH-
CTPYKLHUH IO
OXpaHe Tpyaa,
MPOMBIIIIEHHON
CaHUTApHH, I10-
JKapHOH U JKO-

KOHTPOJISI BHE/I-
PEHUS UCTIOJTHU-
TEJISIMH METOJI0B
U CPEJIICTB TeX-
HUYECKOIO Jua-
THOCTHPOBAHUS
HOBEIX CHCTEM
TPAHCIOPTHBIX
CPEJICTB;
crioco0aMu KOH-
TPOJIS COOITEO-
JICHUSI pPabOTHH-
KaMU orepaTopa
TEXHUYECKOTO
ocMoTpa (ITyHK-
Ta TEXHUYECKO-
T0 OCMOTpa)
MPaBUJI U UH-
CTPYKLUH 110
OXpaHe TpyJa,

KOHTPOJISI BHE/I-
PEHUS HCTIOJTHU-
TEJISIMH METOJI0B
U CPEJIICTB TeX-
HUYECKOIo JHa-
THOCTHPOBAHUS
HOBEIX CHCTEM
TPAHCIOPTHBIX
CPEJICTB;
croco0aMu KOH-
TPOJIS COOITEO-
JICHUS PabOTHH-
KaMU orepaTopa
TEXHUYECKOTO
ocMoTpa (ITyHK-
Ta TEXHUYECKO-
TO OCMOTpa)
MPaBUJI U UH-
CTPYKLUH 110
OXpaHe TpyJa,

TPOJIS BHEApE-
HUS HCIIOJTHHTE-
JISIMH METOZIOB U
CPE/CTB TEXHH-
YECKOro Jina-
THOCTHPOBaHUS
HOBBIX CHCTEM
TPAHCIOPTHBIX
CpEICTB;
criocobamMu KOH-
TpoJist coOIo-
JieHust pabOTHU-
KaMU omepaTopa
TEXHHUYECKOTO
ocMoTpa (ITyHK-
Ta TEXHHYECKO-
r'0 OCMOTpa)
MIPaBUJI U UH-
CTPYKLUH IO
OXpaHe TpyJa,

Pedepar, 3a-
JaHus  J1a0o-
paTopHBIX pa-
00T, TECT
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[Inanupyembie

YpoBeHb OCBOEHHUS

PE3YJIbTAThI HEYJIOBJIICTBOPH-| YIOBJIETBOPHU- Onenounoe
OCBOCHHA TEJIBHO TEJIBHO XOporto OTITHO CpeacCTBO
o N cpeqHun BBICOKUH
KOMIICTCHIINH | (MPHUMAaNbHBIH) | (TIOPOTOBBI) (cpememid) ( )
JIOTUYECKOU JIOTUYECKOU MIPOMBIIIJIEHHON | IPOMBILUIEHHON | MPOMBIILIIEHHON
Oe3omacHoCTH, Oe3omacHocCTH, CaHUTAapHu, IO- | CAaHUTapHu, I0- | CAHUTApHU, HO-
BBIIIOJIHEHHA BBIIIOJIHEHHA AKapHOH U KO- AKapHOH U KO- ’KapHOI U KO-

KIIMCHTaMH TpPe-
6oBaHwMii mpa-
BUJI, yCTAHOB-
JIECHHBIX Ha
MTyHKTE TeXHH-
YECKOI0 OCMOT-
pa;

TIpreMaMH op-
TaHW3aIiy B3a-
MMOOTHOIIICHUMN
¢ BIAJeNbIaMU
TPAHCHIOPTHBIX
CPEICTB U MX
MpeJCTaBUTE-
JISIMH B TIpe/ie-
JIaX KOMIIETEH-
LK

HaBBIKOM BeJe-
HUS TIEPEroBO-
POB C BIAIEIh-
[[aMH TPaHC-
MOPTHBIX
CPEICTB WIIH HX
MpeJCTaBUTE-
JIIMH 00 OKa3a-
HHUH YCIYT 10
MIPOBEICHUIO
TEXHUYECKOTO
OCMOTpa.

KIIMEHTaMH Tpe-
6oBaHwMii mpa-
BUJI, YCTaHOB-
JICHHBIX Ha
IIyHKTE TEXHU-
YECKOTO OCMOT-
pa;

MIPUEMAMHU Op-
TaHU3aIuH B3a-
MMOOTHOIIICHUMN
C BIIaJieNIbIIaMH
TPaHCIIOPTHBIX
CPENICTB U UX
MpecTaBuTe-
JISIMU B TIpeie-
JIaX KOMITETECH-
Uy,

HaBBIKOM BeJe-
HUSL TIEPEroBO-
pPOB C BIaAEb-
HaM# TpaHc-
MOPTHBIX
CpENICTB WU UX
MpecTaBuTe-
IaMu 00 oKa3a-
HUU yCIyr IO
MIPOBEJICHUIO
TEXHUIECKOTO
ocMOTpa.

JIOTUYECKOU
0e30MacHOCTH,
BBIIOJIHEHUS
KITHEHTaMH Tpe-
OoBaHwMif TIpa-
BHJI, yCTAaHOB-
JIEHHBIX Ha
ITyHKTE TEXHU-
YECKOI'0 OCMOT-
pa;

TpUeMaMHu Op-
raHu3aiyu B3a-
MMOOTHOIICHUI
C BIIaJIeNIbIIAMK
TPAHCIOPTHBIX
CPEICTB U BX
TIpeCTaBHUTE-
JISIMH B TIpeIe-
JIaX KOMIIETEH-
LMK

HaBBIKOM BeJle-
HUSL  TIEPETOBO-
pOB C BIaeNb-
aMHu TpaHc-
MTOPTHBIX
CPEICTB WM UX
TIpeCTaBHUTE-
JIsaMu 00 OKasa-
HUU YCIyT TI0
MIPOBEACHUIO
TEXHUYECKOTO
OCMOTpa.

JIOTHYECKOM
0e30MacHOCTH,
BBIIOJIHEHUS
KITUEHTaMH Tpe-
OoBaHwMif TIpa-
BHJI, yCTAaHOB-
JICHHBIX Ha
ITyHKTE TCXHU-
YECKOI'0 OCMOT-
pa;

TpreMaMH Op-
raHu3aiuu B3a-
MMOOTHOIIICHUH
C BIIaJIeNIbIIAMH
TPAHCIOPTHBIX
CPEICTB U UX
MIpeICTaBHUTE-
JSIMH B TIpeZie-
JIaX KOMIIETEH-
LW

HaBBIKOM BeJle-
HHUS  TIEPETrOBO-
pOB C BIaaenb-
LaMH TpaHc-
MOPTHBIX
CPEICTB WM WX
TIpeICTaBHUTE-
JIAMH 00 OKa3a-
HUU YCIYT TI0
MIPOBEACHUIO
TEXHUYECKOTO
OCMOTpa.

JIOTUYECKOM
06e30MacHOCTH,
BBIIOJIHEHUS
KITMEHTaMH Tpe-
OoBaHMI1 mpa-
BWJI, yCTAHOB-
JICHHBIX Ha
ITyHKTE TeXHH-
YECKOI'0 OCMOT-
pa;

MIpUEMaMH Op-
raHu3aiyu B3a-
HMOOTHOIICHUMN
C BlIafeNbIlaMHU
TPaHCIOPTHBIX
CPEICTB U UX
MIPeICTaBUTEISA-
MU B IIpeeIax
KOMITIETEHIINH;
HaBBEIKOM BeJle-
HUS TIEPETOBO-
POB C BIaAENb-
aMu TpaHc-
MTOPTHBIX
CPEICTB WIH HX
MPEICTaBUTEIISA-
MH 00 OKa3aHHU
YCIyT IO TIpOo-
BEIEHUIO  TEX-
HHUYECKOTO
oCMOTpa.

7.3 TunoBble KOHTPOJIbHbIE 3aIaHUS WJIM MHbIE MATepHAJIbl, HE00XO0-
JAUMBbIe JJIsl OLEHKN 3HAHWH, YMEeHHNi, HABBIKOB M ONbITA JAeATeJbHOCTH, Xa-
PAKTEPU3YIOIIHX 3TANbI (POPMHUPOBAHUS KOMIIETEHIUI B Mpouecce 0CBOCHUS
00pa3oBaTeJIbHOM NMPOrPaAMMBbI

Komnerennusi: OIIK-4 — cnocoOHOCTHIO K caMOOOpPa30BaHUIO U UCTIONb-
30BaHUIO B MPAKTHUECKOHN JESATEIbHOCTH HOBBIX 3HAHUM M YMEHUM, B TOM YHUCIIC B
o0NacTsaX 3HaHWM, HEMOCPEACTBEHHO HE CBS3aHHBIX cO cdepoil mpodeccuoHab-
HOU JIeSITEeIbHOCTH

JlaGoparopHnas padora

HccaenoBanue AIEKTPOABHUTATEISA MOCTOAHHOI'O TOKA
mocjaeaoBaTeJbHOIo BO36YHCIIEHHH
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Leab paGoThl: 03HAKOMIIEHHE CO CIIOCO0aMU MyCKa U U3MEHEHUsI HarpaBJie-
HUS BpallleHUs IBUraTellsl IOCIIEI0BATEIbHOTO BO30YKACHMSI, a TAK)XKE HCCIEA0Ba-
HUE pabouuXx, dJIEKTPOMEXAHUUYECKUX U PErYJIMPOBOUYHBIX CBOMCTB IIYTEM CHATHUS
COOTBETCTBYIOIIUX XapAKTEPUCTHUK.

Conep:xanue padboThI:

1.CoOparh cxeMy 3KCIEPUMEHTAIBHOIO WCCIEIOBAHUS JIBUraTelNsl MOCTOSH-
HOT'0 TOKa IOCJIEI0BATENBHOIO BO30YXKACHHUS.

2.0cy11ecTBUTh MyCK U U3MEHUTDH HANIPABIICHUE BPAILICHUS ABUTATEIS.

3.CHATh paboune U 3NEKTPOMEXaHUYECKYIO XapAaKTEPUCTUKHU MTPU HOMUHAJIb-
HOM HampsiKEHUU.

4.CHATh DIIEKTPOMEXAHUYECKYI0 XapaKTEepPUCTUKY MpPH BBEJICHHOM B IICTh
SAKOpPS 10OABOYHOM COTIPOTHBIICHUE.

5.CHATb peryIupoBOYHbIE XapaKTEPUCTHUKH.

6.I1o naHHBIM 11.4 TOCTPOUTH pabOYME XapaKTEPUCTHKHU.

7. Ilo naHHBIM 1.4 ¥ 1.5 TOCTPOUTH AIIEKTPOMEXAHUUECKHE XapaKTEPUCTHKU.

8. Ilo nanHbIM 1.4 ¥ 1.5 OCTPOUTH 3aBUCUMOCTH MOMEHTOB Ha BaJly OT TOKa
SAKOPSI.

7.110 naHHBIM I1.6 TOCTPOUTH PETYIUPOBOYHBIE XapAKTEPUCTUKH.

8.J1aTh OLIEHKY Pe3yJbTaTOB UCIIBITAHUM.

BrinosiHenue padoThl

1. Coopka cxemowl

[lepen cOopkoil cxembl HEOOXOAMMO O3HAKOMUTBCS C MACTOPTHBIMU JJAHHBI-
MU JABUTATEIsA. 3HAYCHUS HAMPSDKEHUS U TOKOB HEOOXOIUMBI ISl BRIOOpA MPUOO-
poB | peoctaTtoB. Hano Taxke M3ydnTh pabOTy Harpy304HOTO YCTPOMCTBA JBHUTA-
Tens (CM. CTP.8 MpaKTUKyMa).

Jlst BeITIONTHEHHST paboThl codupaercs cxema (pucyHok 3.1). B mensb sxops
BKJIFOYAETCs pe3ucTop R1, KOTOPBIM OrpaHMYMBAET TOK BO BpeMs IyCKa, a TakKe
U3MEHSET HalpsDKeHHE Ha 3axumax sikops. [lapamiensHo oOMOTKU BO3OYXKIACHUS
BKJIFOYAETCSI pe3ucTop R2, ¢ MOMOIIBI0 KOTOPOTO PETYIUPYETCS TOK BO30OYXKIIe-
HUS, &, CJIEIOBATEIHHO, U YaCTOTA BPAIICHUS SIKOPSI.
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Pucynok 3.1 - Cxema 3KCIIepUMEHTAIFHOTO HCCIICAOBAHNS
JIBUTATEIIS] IOCTOSIHHOTO TOKA IIOCIIEIOBATEIBHOTO
BO30YKICHUS

2. Ilyck osuzamensa u u3meHeHue HaAnPAaeieHus
eépauienus

JIBuraresnb moCae10BaTENbHOIO BO30YKICHHS IIyCKAEeTCA B XOJ1 TaK K€, KaK
JIBUTATENb MapajljieIbHOTO BO30OYKIEHUS, C TOM JMIIb pa3HULIEH, YTO JIBUraTellb
MOCJIEIOBATEIBHOTO BO30YKIEHUS HEJb3s IIyCKATh BXOJIOCTYIO.

B nepBb1ii MOMEHT mycka AKOpb Asuraresns HenoasmxkeH £2=0 u D1C B sikope
paBHa Hymo E=C®=0, a Tak KaK COIPOTUBICHHE OOMOTKHU AKOpsAR Maio, To TOkK
B HaYaJIbHbIA MOMEHT NOJIy4aeTCsl OOJBIINM:

| U-E_U-Co U
1= = =—.

R R R

A A A

[Ton compoTuBiieHUE SIKOPHOU Ienu R;moapazyMeBaeTcs HE TOJIBKO COMPO-
TUBJICHUE COOCTBEHHO siKops R,, HO 1 0OMOTKM BO30YyXJ1eHUSI Rg, B TaHHOM CITy-
yae BKJIIOUEHHOM MocaeA0BaTeIbHO ¢ sikopeM: R; = R+ Rg.

J{nst orpaHMYeHUs] TOKA MPU IMYCKE MOCIEA0BATEIBHO C SIKOPEM BKIIIOYAIOT
nmyckoBoit pesuctop R1

Iy =
" R,+R1l

Bnauane oH 10keH ObITh OJHOCTBIO BBEAEH, a 3aTEM B MPOIIECCE MTyCKa €ro
MOCTENIEHHO BBIBOJST, TaK KaK MPU BO3pacTaHUU 4acTOThl BpalieHus pactét 3/(C
U TOK yMeHblnaercs. BoiBoauTh pe3uctop R1 HyXkHO Tak, 4ToObl HE OBLIO CHMII-
KOM OoibIIuX OpockoB Toka. [lo okoHUaHMIO TTycka MycKOBOM pesuctop R1 moin-
YKE€H MOJIHOCTBIO BBIBEJICH.

JlBurarenb MoCie0BAaTEILHOTO BO30YXACHUS HEINb3sl MycKaTh BXOJIOCTYIO,
0e3 MeXaHWYEeCKOM Harpy3Ku Ha Bajly, BO U30exaHue “pasHoca’, TO €CTh HEJOMY-
CTUMOT'O BO3pacTaHUs 4acTOThI BpalleHus. [Ipu oTCyTCTBUM Harpy3Ky Ha Bally TOK
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B SIKOpPE B KOHIIE MTycKa OyaeT mai, a, CIeoBaTeabHO, OyJeT Majdl U MarHUTHBIN
MOTOK, CO3/IaBa€MbII TEM K€ CaMbIM TOKOM. Kak BUAHO U3 paBEHCTBA
U-LR
A

o=-— L2
Co

4acTOTa BpAIllEHUsI SKOPS B ITOM cliydae OyAeT HeJOMyCTUMO Oojblas U BO3-
MOYHbI MEXaHUYECKHUE TTOBpexAeHNs. Harpy3ka Ha Baly Mpu IyCcKe B X0 JOJKHA
ObITh MpuMepHO paBHa 25+30% oT HomuHanbHOWU. EE cozmaroT mpu momMomu
Harpy3o4Horo ycrporcrsa HY.

Hanpasnenue epawenus osucamensi usMeHsiom, MeHss HANPAaeieHue mokxd
U60 8 06MOmMKe AKOPs, TUOO 8 0OMOmMKe 8030YHCOEHUSL, MAK KAK NPU IMOM MeHs1-
emcs 3HAK INeKMPOMASHUMHO20 epaujaroujeco momenma. Ilpu ooHospemeHHOM
U3BMEHEeHUU HanpasieHus moxka 6 obeux ooMoOmKax HanpaeieHue epaujeHus He yme-
HAEMCHI.

Hamnpasnenue BpailieHHsi JBUraTelis MpU MPOBEICHUH BCEX OIMBITOB JOJKHO
COBIIAJIaTh C HAMPABJICHUEM CTPEJIKH HA KOPIYCE IBUTATENS.

3.CHuamue padoyux u 31eKmpomMexaHudecKux
XapaKmepucmuk npu HOMUHAIbHOM HARPAIICECHUU

Paboune xapakTepuCTUKH MPEACTABISAIOT CO0OM 3aBUCUMOCTU YacTOTHI Bpa-
nieHus sikops €2, Toka axops l;, momenTa Ha Bainy M, KI1/lx# ot moutHocTH Ha Baity
P,

Q 1y, M, n = f(P))
IIpU [TOCTOSSHHOM HOMHUHaJIbHOM Hamnpsipkennu U, = Uy = const.

DnekTpoMexaHuyeckass (CKOpPOCTHasl) XapaKTEpPUCTHKA — 3TO 3aBUCHMOCTb
Y4aCcTOTHI BpallleHUs SIKOpst €2 OT ToKa siKkops |,

Q= fll)

CHsATHe pabouux U 3JIEKTPOMEXAHUYECKON XapaKTepUCTUK NMPU HOMHHAJb-
HOM HAIIPSKEHUN NPOU3BOJNUTCA B CIENYIOLIEH MocaeaoBaTelbHOCTH. OCyecTB-
nsiercst myck nasuratens. IlyckoBoil pesuctop R1 BeiBoputcs momHocThio. C mo-
MOIIIbIO Harpy304YHOTO YCTPOMCTBA TOK SKOPs yBenuuuBaeTcs Ha 20-30 % Oomnbiie
HOMHUHAJIBHOTO. JTU JIaHHBIC 3aHOCSATCS IEPBOM TOUKOM B Tadmuiy 3.1. YMeHbIas
Harpy3Ky JBUTaTessi 10 BO3MOKHOTO MUHMMYMa, CHUMAKOTCs emeé 5-6 touek. Mo-
MEHT Ha Bajly JABUTATENS ONPEAEISIETCS C MOMOIIBIO TAPUPOBOYHOMKpHUBON M =
f(13) N0 BeMTMYMHE TOKA HATPY30YHOI'O YCTPOMCTBA 3.

Tabnuna 3.1 -Jlanabie paboYUX U AIEKTPOMEXAHUYECKUX XapaKTEPUCTUK

No JlaHHbBIE OMBITOB Pacuér

m. | Up [ U, [l n I;s | M| Q | PL | P, |m
/m| B | B |A| o6/ | A |Hum| c" | BT | BT | -
MHH

a) 6e3 JIOMOJIHUTEIBHOTO COMTPOTUBIICHUS B LIETIH
SAKOPSI
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1
6
0) C IONOTHUTEIBHBIM COPOTUBRIICHUEM B IICTTH
SIKOPSI
1 Pacuétrel He
. MIPOU3BO-
6 ISITCSL

Pacuémol npouzeo0amcsi no cieoviouum bopmyiam:.

P, = Usl; - MmomHOCTB, TOTpEOIsieMast U3 CETH, BT;
P, = MQ - MOIITHOCTb Ha BaJly ABUTATENS , BT,

rne Q =an/30 ¢t

n = P, / P1- KOO ULIMEHT MOJIE3HOTO JEHCTBHUS.

Paboune XapakTepUCTHKH [IBUTATENsI TOCIEAOBATEIILHOTO BO30YXKICHUS
npuBeeHbl Ha pucyHke 3.2. 3aBucumoctu Q2 = f (P,), M = f(P,) sBnstoTcs Henu-
HeiHbIME; 3aBucuMocTtH | = f(Py) u n = f(P,) uMeroT nmpumepHO Takoil ke Xapak-
TEep, KaK ¥ y JIBUTATENIS C TTApaJlIeIbHBIM BO30YKICHUEM.

YacToTa BpamieHus: NOnpeessseTcsl BCIOMOTATEIbHBIM TApUPOBAHHBIM TaXo-

n (M|l

Q

1

TE€HEPATOPOM.

Ha ocHOBaHWM JaHHBIX, TOJYYCHHBIX MPHU
CHSITUM pabouux XapakTepucTuk (Ttadmumal.l,
M. a), MOXET OBITh MOCTPOEHA DJIEKTPOMEXAHU-
yecKas XapakTEepUCTHKa JBUTATENs IMOCJeI0Ba-
TEJTBLHOTO BO30YXKIeHus (pucyHok 3.3, KpuBas
4), ¥ 3aBUCUMOCTb MOMEHTA OT TOKa AKOps (pu-
CYHOK 3.3, kpuBas 2).

[Ipn m3MeHEHNM Harpy3KHW Ha Bajy JBHUTa-

0000 P TEJS TOK B SIKOPE MEHSETCS, YTO BENET K U3MeE-
Pucynox 3.2 - PaGoune xapakrepuctnkin  HEHHIO YACTOTHI BpauleHUs. [IpuunHbl n3meHe-

HUsI YaCTOTBI BPAILEHUS BUTATEINS MOCIEN0BA-
TEJIBLHOTO BO30YXKJI€HHUs cienytouue: 1) "3MeHeHre OCHOBHOI'O MAarHUTHOTO MOTO-
Ka; 2) majieHle HANpPSHKEHUs B LIETIH AKOPS; 3) peakius SKopsl.

JABHUTATCIIA IIOCJIIEJOBATCIIBHOI'O BO36y)KHeHI/I}I

YacToTa BpalCHUs JIBUTATEIISA Q = YR,

B aroit popmyne @ — pe3ynbTUPYOLIUN
MAarHUTHBIA TMOTOK, KOTOPBIM MOYKHO Tpen-
CTaBUTh B BUJIE PA3HOCTU JABYX MOTOKOB: @ =
D — AD,rne - — OCHOBHOM MOTOK, CO3/1aBa-
eMbIli 0OMOTKOU BO30YyxaeHus, AP — u3zMe-
HEHHUE TI0TOKa, OOYCJOBJIEHHOE JICUCTBHUEM
PEAKIINM SKOPS.

[Ipu BO3pacTaHuM TOKa SIKOPSl YBEJIUYH-
BA€TCsl OCHOBHOM MarHUTHBIM MOTOK, TaK Kak
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Pucynox 3.3 - DnekTpoMmexaHuueckas
XapakKTEepHUCTHKAa ABUTATENs
MOCJea0BaTeIbHOr0 BO30Y)aAcHUS (4) U
3aBHCHUMOCTh MOMEHTa OT Toka (2). Kpusas 1
- mapabona, kpuBas 3 - runepOona.



B JIBUTATEJIC TIOCIICIOBATEIHHOTO BO30OYKICHHUS IO OOMOTKE BO30YKJICHHUSI MIPOTE-
KA€T TOT k€ TOK, 4TO U 1O sKOpto. [Ipy Bo3pacTaHnm TOKa yBEIMUMBAETCS TaKkKe
MaJICHUE HANPSHKEHUs B LENU SKOPS U peakuus sIKOps, KOTopasi HEMHOTO YMEHb-
[Ia€T OCHOBHOW MAarHUTHBIN MOTOK. OAHAKO NIBE MOCIEAHUE MPUYUHBI SBISAIOTCA
dbakTopamMu BTOPOTO MOPSAJKA U JEUCTBYIOT Ha CKOPOCTh BO B3aMMHO OOpaTHOM
HarnpaByieHUH. [103ToOMy 4yacToTa BpalleHUs JBUTATENsl MOCIEI0BATEIBHOTO BO3-
OyXJeHUSI TPAKTUYECKU 3aBUCUT TOJBKO OT M3MEHEHHUS OCHOBHOI'O MarHUTHOTO
noTtoka. Ecu Obl mBuTatens ObLT HE HACKHIIICH, TO TIOTOK U3MEHSUICS ObI MPOTIOP-
[IMOHAJILHO TOKY, @ 4acTOTa BpalEHUs - OOpaTHO MPOMOPIIMOHAIBHO TOKY: {2 =
U/C®, 1o ecThb CKOpPOCTHAsI XapaKTePUCTHKA MPEIACTABIIsLIAa OB COOOM THUIEpOOITY
(pucyHok 3.3, kpuBas 3). B n1eliCTBUTEILHOCTH CKOPOCTHAsI XapaKTEPUCTUKA COB-
najaeT ¢ TUNepOO0JION TONBKO MPH MaJbIX 3HAUYCHUSX TOKOB Harpysku. [Ipu yBe-
JMYEHUU TOKA PACTET HACHIIIEHWE MArHUTHOM IENU U AJIEKTPOMEXaHUYeCcKas Xa-
paKTepUCTUKa MPOXOAUT BhIlIe Tunepoossl (pucyHok 3.3, kpusas 4). Tok xono-
CTOTO Xona naBurarens mai. [lo3ToMy mpu X0JIOCTOM XOJ€ CKOPOCTh JBUTATENS
MPEBBIIIAET HOMUHAIBHYIO B 4-7 pa3. CKOpOCTHAs XapaKTepUCTUKA JIBUTATEIIS T1O-
CJIEIOBATEILHOTO BO30YKIEHHUS HA3bIBACTCS “‘MSITKOM .

Paccmotpum 3aBucumocts M = f(l1), mpeHeOperas mpu 3TOM MOMEHTOM
X0JIOCTOTO X0/1a.

Ecnm MarHuTHas cucremMa MalllMHbl HE HACBIIMIEHA, TO MAarHUTHBIA MOTOK
MPONOpLUHOHANIEH TOKY (@P=I;), 1 TOrJa MOMEHT HPOIMOPIIMOHATIEH KBaApaTy TOKa
(M=I,°), To ectb 3aBucuMocTh M = f(1;) — mapaGommdeckast (PHCYHOK 3.3, KpUBast
1)

[Ipy cUIBLHOM HACBIIIEHUH MOTOK Maji0 MEHSETCS NMPU U3MEHEHUU TOKa, TO
ecth @ = const., ¥ 3aBUCUMOCTh BpaIlaIOIIEr0 MOMEHTa OT TOKa OJIU3Ka K MpsIMOi

JIMHUH.

CnenoBarenbHo, KpuBast M = f(I;) mpu MalbIXx TOKax CIMBAaeTCs ¢ mapado-
JIOM, HO IO MEPE YBEJIIMYCHMS TOKA M HACBIIICHUS CTaJW, POCT MOMEHTA 3aMENJIS-
€TCH.

bnarogapsi cBOMCTBY JBUTaTesnss MOCIEAOBATEIbHOIO BO30OYKICHHUS pa3BU-
BaTh MOMEHT NPUOIU3UTENLHO MPONOPLUOHAIBHO KBAJpaTy TOKA, a TAKKE PE3KO
MIaJAI0IIEN CKOPOCTHOM XapaKTEPUCTUKE, 3TU JBUraTEM MUPOKO IPUMEHSIOTCS B
AIIEKTPUUECKON TsATe (KpaHbl, TpaMBau, TPOJUIEHOYCHI, METPO, 3JIEKTPOBO3bI). B
JIBUTATEJIE TOCIIEI0BaTEIbHOIO BO30YK/IEHUS yBEIMUEHHE MOMEHTa o0ecreunBa-
eTCsl IPU MEHBIIEM TOKE, YEM B JBUTATEJIe MapajljieIbHOTO BO30OYKIEHUS, U, Clle-
JIOBATEJIbHO, TP MEHBILIEW MOIIHOCTH.

4. Chnamue 31eKmpoMexXanuieckoll XapaKkmepucmuKku npu 66e0eHuu 00-
NOJTHUMENbHO20 CONPOMUBTIEHUS 6 UENb AKOPA
DTa XapaKTepUCTHKAa CHUMAETCSl aHAJIOTUYHO paboyel, TOJbKO B LICTh SIKOPS
BBOJIUTCS JIONOJHUTEIbHOE conpoTuBieHue R1. Beauunna 3Toro conpoTuBiIeHUs
3anmaéres npenoaasareneM. JlaHHabie 5-6 onmbITOB 3aHOCSTCS B Tabauity 3.1.
[To manabiM Tabmuie 3.1 CTPOSATCA PIEKTPOMEXAHUUYECKHUE XAPAKTEPUCTHKU
P HOMUHAJILHOM HANpsHKEHUU U IIpU BBeIEHHOM pe3uctope R1.
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YacToTa BpalieHusi ABUrareiis MpPU COMPO-

tussieHus: R1£0 onpenensercs:
o= U-(R, +RII,
Co

[Ipu BBeEHUH JOMOJIHUTEILHOIO COMPOTUB-
nenust R1 yBenuuuBaercs najeHue HANpsHKEHUS B
HEMU SKOpsS, U T03TOMY DJIEKTpOMEXaHUYecKas
XapaKTEepUCTUKA C JOMOJIHUTEIbHBIM COMPOTHUB-
neHueM (pucyHok 3.4, kpuBas 2) MPOXOIUT HUKE
AIEKTPOMEXAHUYECKON XapaKTePUCTUKH Oe3 10-
MOJTHUTEIBLHOTO CONPOTUBIICHUS (pUCYHOK 3.4,

PucyHok 3.4 - DnekTpoMeXxaHUYECKHE KpuBasd 1)

XapakTepUCTHKH ABUTATENSA [To manubM Tabmuier 3.1(a, 6) HEOOXOAMMO
HOCHCAORATENBHONO BOSOYAICHI: 1- 063 116 e T 3aBHCHMOCTH MOMEHTA OT TOKA SKOPS
JAOMOJIHUTCIBHOTO CONNPOTUBJICHUS, 2-¢

JIOTIOJTHUTENLHBIM COTPOTHBIIEHUEM (pI/ICYHOK 35) 4 3 q)OpMy.TIBI M:C@h_ BHUJIHO, 4TO

Ha BEJIMYMHY MOMEHTA OKa3bIBAOT BIIUSHUE TOJIb-
KO MAarHUTHBIN IIOTOK U TOK SIKOPSI.

IloaTOMy XapakTepucTHUKa

M=f(l)

CIOIIOJTHUTENIbHBIM CONPOTHUBIIEHUEM (IIYHKTHpHAsi JIMHUS) COBIAJaeT C
xapakrepuctukoii M=f(l;) 0Ge3 JOMONHUTEIBHOTO COMPOTHBICHHS (CILIOMIHAS
JuHUs). BBeneHre AOMOMHUTENBHOIO CONMPOTUBICHHUST RITIPUBOAUT TOJIBKO K U3-
MEHEHHIO YaCTOThI BPAIICHUS SKOPS.

5. Cuamue pezynuposounvix xapaxmepucmuk
PerynmupoBanue 9acTOTHI BpallleHUS IBUTATENSI TTOCTOSHHOTO TOKA TOCTE0-
BaTEIHLHOTO BO30YXICHUS OCYIIECTBISACTCS MYyTEM HW3MEHEHHUS TIOJIBOIUMOTO
HaIpsHKCHUS, BBEJICHUEM COMPOTHUBJICHUS B IIENb SKOPS, ITYHTHPOBAHUEM OOMOT-
KM BO30YKJICHUS WU OOMOTKH SIKOPS.

5.1. Pezynupoeounan xapaxmepucmuxa 08uzameJisi HOC1e008amenbHO20
6030y21cOeHUA NPU USMEHEHUU HANPANCCHUA HA AKOPe

PerynupoBouHas XxapaKTepuCTHKa JBUTATENS NPU W3MEHEHUU HAIMPSHKEHUS
Ha SIKOpE JIBUTATEJNsl MYyTEM BBEJICHUS B LICTIb SIKOPS PErYIUPOBOYHOrO PE3UCTOpa
R1 npencrasnsier co00il 3aBUCUMOCTb:

0 :f(Uz)HpI/IIJ_:COﬂSt .

OmnbIT npoBoAUTCS cieayomuM oOpa3om. [locne mycka aBurarenss pesucTop
R1 nmonHocThIO BRIBOAUTCS. [Ipy moMoum Harpy304HOro yCTpPOMCTBa yCTaHABIIU-
BaeTCS B IIETIH SKOPS JBUTATEs] HOMHUHAIBHBIN WM JPYTOW, 3aJaHHBINA TIperno/ia-
BaTeJIEM TOK.

[Tokazanust mpruOOPOB 3aHOCAT B TaOIUITY 3.2 MEPBOI TOUKOU.

Tabnuua 3.2 - PerynupoBoyHble XapaKTEPUCTUKH ABUTATENS MOCIEA0BATENb-
HOTO BO30YKJI€HUS
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Ne | U, I, n U, I, Is Q HpI/I-

/B [ A |06/ | B | A | A | ¢ | Me
II. MUH YaHUC
a) PerynupoBaHue 4aCTOTHI BpalllCHUS

HN3MCHCHHUCM HAIIPSIKCHHA HA AKOPC

1 0

5 0
0) peryiampoBaHKe YaCTOThl BpaIllCHUS
U3MEHEHHEM TOKa BO30YKICHUS

|B=|1'

5 I,

Jlanee HampspKeHUE Ha 3auMax gakops aurarens U, mocTeneHHo yMeHblIa-
10T BBeJIeHHEM pe3ucTtopa R1 1o Tex mop, moka yactora BpalleHUs JABUTATENs HE
nocturuet 31ayenuit (0,3 + 0,4) HomuHanbHOU. [Ipu 3TOM ¢ MOMOIIBIO HArpy304-
HOT'O YCTpOICTBA TOK sIKOps |; moaaepxuBaeTcsi HEM3MEHHBIM, PaBHBIN 33JaHHOMY
3HaueHu10. B mpouiecce onbita cHUMaeTrcs 5-6 Touek. [lokazanust mpubOpoOB 3aHO-
csaTes B Tabnmiy 3.2.

5.2. Pezynupoeanue yacmomaul 6PaAULeHUs UIMEHEHUEM MOKA 8030yHcoe-
HusA
PerynupoBouHas XapakTepuCTUKA JBUTATENsl MPU U3MEHEHUU TOKAa BO30YXK-
JICHUS TIPEJICTABIISIET COOOM 3aBUCUMOCTD:
Q = f(Izg)upuU = Uy = constul,= const.
OMnbIT POBOAUTKCSA cleaytomumM oopazom. [lociie mycka nBuraresns pe3ucTop
R1 B menu skopsi MOJHOCTHIO BBIBOJAUTCS. Y CTAHABIMBAETCS MaKCUMaJIbHOE CO-
MPOTHUBJICHHE pe3nucTopa R, m Brimouaercs pyomnsHuk Q2. C momomipio Harpy-
30YHOI'0 YCTPOMCTBA TOK sKOpsl |; JOBOAMTCS 10 3aJlaHHOTO 3HaueHUs. BennunHa
ATOTO TOKAa B TEUYEHUE BCETO OIbITAa MOJAJEpPKUBAETCs MOCTosHHOMW. [lokazaHus
pUOOPOB 3aHOCTCS NEPBOM TOUKOM B TabmuILy 3.2.
YMeHbIIIeHHEeM CONPOTHUBIICHHE pe3rucTopa R2 ycranasiuBaeTcs TOK |, oxoio
15% OT HOMUHAIBHOrO, @ Harpy304YHbIM YCTPOWCTBOM MOJJIEPKUBAETCS 3aJaH-
HBIM TOK sikopsi. [loydeHHbIe MaHHBIE 3alUCHIBAIOTCS BTOPOW TOYKOW B TAOJIHILY
3.2. Janee, nmojiepxuBasi 3aIaHHBIA TOK SIKOpsi, TOK |, yBenmu4yuBaroT eme mpu-
MepHO Ha 10%. AHAJIOTHYHO CHUMAIOTCS JaHHbBIC IPyrux Touek. [lo qaHHbBIM Tab-
JULBI 3.2 CTPOSITCSL PETYIUPOBOYHBIE XaPAKTEPUCTUKU (PUCYHOK 3.6).
XapakTep peryaupoBOYHBIX XapPaKTEPUCTHK JBUTATENS IMOCTOSHHOIO TOKa
MOCJIEIOBATEIBHOTO BO30YKIECHUS MOXKHO OOBSICHUTH CIIEAYIOIIMM 00pa3oM.
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Pucynok 3.6 - PeryampoBoYHbIE XapaKTEPUCTHKU:

a) 3aBUCUMOCTb 4acTOThl BpaIllCHHUs OT HANpsDKEHHUs Ha sKope; 0) 3aBUCH-
MOCTb YaCTOThI BpAIICHUs OT TOKa BO30YKIACHMUSL.

[Ipu perynnpoBaHny 4acTOTHI BPALIEHNS U3MEHEHHEM HANPSDKEHUS Ha SIKOPE
TOK AKOps |3 1 MarHuTHBIA MOTOK @ OCTAIOTCS MOCTOSIHHBIMU. 3aBHCUMOCTh Ya-
U, —Ral,

Co

UMEET JMHENHYIO0 3aBUCUMOCTh (PUCYHOK 3.6.a). JlaHHBIN cr1ocO0 peryiarupoBaHUs
NIO3BOJISIET U3MEHATh YAaCTOTY BPALIECHHUS JIEKTPOABUTATEN MOCTOSHHOTO TOKA B
HIMPOKHX IIPEEaX B CTOPOHY YMEHBIIEHUS! OT HOMUHAJIBbHOW YaCTOTHI BPALLICHUS.

B nBurarene mocienoBaTteabHOro Bo30YXKJIE€HUS MPU PETYIUPOBAHUU YacTO-
Thl BpallleHUs M3MEHEHHWEM MarHuTHOTO MOTOKa OOMOTKY BO30Y>KIEHHS IIyHTH-
pyroT conpotuBieHueM R2. Eciy npu MOCTOSSHHOM TOKE SIKOPsl YMEHBIIATh CO-
pOoTUBJIEHHE IIyHTa R2, TO TOK Yepe3 MIyHTUPYIOLIEE CONPOTUBICHUE YBEIHUNT-
csl, @ TOK BO30YyXJIeHUs |z 1 MarHuTHBIA MOTOK @ ymeHblaTcs. YacroTta Bpalie-
HUS BO3pacTeT, U OyaeT oOpaTHO MPOMOPIHMOHANIbHA BEIMYMHE MAarHUTHOTO MOTO-
Ka (pucyHok 3.6,0). OTOT cmocod MO3BOJISET PEryIupoBaTh CKOPOCTh BpallCHUs
JIBUTATEJNS TOJABKO B CTOPOHY YBEJIMYEHHsI OT HOMHHAJIbHOU. ConpoTuBiieHne 00-
MOTKH BO30YyXJeHUs R Maio, mosToMy conpoTuBiieHne R2 Takxe AOHKHO OBITh
MasbiM. [lorepu B mryHTe OyayT HeOosbinue. Tak Kak OJHOBPEMEHHO YMEHbIlIa-
10TCs ToTepH Ha Bo30yxaeHue, To KIIJ[ npurarens octaércss OOIbIINM.

CTOTBI BPAILCHHsI OT HAIIPSDKEHHSI HA SAKOPE COIVIACHO YPaBHEHMIO (2 =

Cooeporcanue omuéma
1. [TacmopTHBIE JaHHBIE UCCIIETYEMOTO JABUTATENS], HATPY30UYHON MalIUHBI U
TEXHUUYECKNE XapaKTEPUCTUKH UCIIOJIb3YyEeMbIX TPUOOPOB.
2. Cxema yCTaHOBKH.

3. Tabnuubl n3MepeHui.

4. Paboune xapakTepuCTUKH JIBUraTeNsl TP HOMUHAJIBHOM HaIPSKEHUU
Ha sIKope.

S. DnekTpoMexaHuuecKkue xapakrepuctuku asuratens (2 = f(l;) u 3aBu-

cuMOCTH MOMeHTa M oT Toka sikops |;M= f(l;)ipu HOMHUHAILHOM HaNpsHKEHUU 1
py BBEJIEHHOM 100aBOYHOM comnpoTuBiieHnn R1.
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6. PerynupoBouHbIE XapaKTEPUCTUKH.
7. BriBobI.

KOHIM])OJleble e80npocol

1. Pa3bsicHuTe Ha3HAYEHUE KaXXJOTO U3 DJIEMEHTOB CXEMbl SKCIIEPUMEHTAIb-
HOT'O UCCJIEIOBAHUS IBUTATEIS.

2. KakoBbl 0COOEHHOCTH ITyCKa JABUTATENsl MOCIEIOBATEIIBHOIO BO30YXIie-
HUs?

3. OOBACHUTE XapaKTep SIECKTPOMEXAHUUECKON XapaKTEPUCTUKH JIBUTATEIIS
MOCJIEIOBATEIBHOTO BO30YKICHUS.

4. Kak mpoBOIUTCS OMBIT TO CHATHIO PETYJIUPOBOYHON XapaKTEPUCTHKU
Q=f(lp)?

5. Kakumu crnocobamu peryiaupyeTcsi 4acToTa BpallleHUs JABUTATENsl MOCTO-
SSHHOTO TOKa B JJabopaTtopHoi padbore?

6. HazoBute rimaBHOE MpPEeUMYIIECTBO JABUTATENs IMOCIEIOBATEIHLHOTO BO3-
OyXIcHUS B CPAaBHEHUH C IBUTATEIIEM MapaJICIFHOTO BO30YKICHHUS.

TecTbI

1. [Touemy B cucTeMax AJIEKTPOOOOPYI0BaHUS IPUMEHSIIOT OJJHOIPOBOAHYIO
CUCTEMY, UCII0JIb3Yys BMECTO BTOPOTO IPOBOJA KOPITYC aBTOMOOMIIS?

JUIsl yMEHBIIECHHS KOPPO3UH Ky30Ba;

* 1711 BKOHOMUU JIOPOTOCTOSIIUX ITPOBOJIOB;

JUISl YMEHBILIECHUS PaIHOIIOMEX.

2. Jliig nepeauu 31EKTPOIHEPTHH B aBTOTPAKTOPHOM 3JIEKTPOOOOPYI0BAaHUH
IIPUMEHSIETCS CXeMa:

* OIHOIIPOBOJIHAS U UCIIOJIb3YsI BMECTO BTOPOU MPOBOJ - KOPITYC aBTOMOOMIIS
JIBYXIPOBOAHAS U UCIOJB3YS TPETUI MPOBOJ KOPITYC - aBTOMOOMIIS
TPEXMPOBOIHAS M UCTIONB3Ys YETBEPTHIN MPOBOJ] KOPITYC - aBTOMOOUJIS
YETHIPEXIPOBOAHAS U UCIOJIb3Y MATHIA MPOBOJI - KOPITYC aBTOMOOUJIS

3. B aBTOTpakTOpHOM 3JIEKTPOOOOPYAOBAHUH MPUMEHSIFOTCS CIICTYIONTHAE THITBI
aKKyMYJISITOPHBIX OaTapeil:

IEJTOYHBIC

JKEIIe30HUKEIICBBIC

KaJMHEBO-HUKEIICBBIC

* CBUHIIOBO-KHCIIOTHBIE

4, B kakyto cuctemy Oblia BHEIPEHHAS TIEpBasi aBTOMOOUIIbHAS DJIEKTPOHHAS
CXeMa yIpaBJICHUSA:

B CUCTEMY CBETOBOMW U 3ByKOBOW CUTHAJIN3ALUU
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*B DJICKTPOUCKPOBYIO CHCTEMY 3a)KUTAHUS
B CUCTEMY CIIyTHUKOBOU HaBuramuu GPS
B TOpMO3HYIO0 cuctemy ¢ AbBC

S. DNeKTpOHHAs CUCTEMA YIIPABIIEHUS — 3TO. ..

COBOKYITHOCTb IIPOIpaMM, KOTOPbIE PEaTU3YIOT aJrOpUTM (DYHKIIMOHUPOBAHUS CH-
CTEMBI;

uH(GOpPMaIlMOHHAS, U3MEPUTEINIbHAS, YIIPABIISIIONIAsT WU Ipyrasi CUCTeMa, BKITI0Ya-
fomas MUKpoOBM;

*cuctema (y3es) aBTOMOOHIISA, AITOPUTM (PYHKIIMOHUPOBAHUS KOTOPOM OMpeesi-
€TCsl MPUHIMIHUATBHOMN JIEKTPUUYECKON CXEMOM 0J10Ka yIpaBICHUS WK BCETO y3-
na;

COBOKYIHOCTb TEXHOJOTHYECKHUX ONEPALHA, UCIIOIb3yeMasi IPU U3TrOTOBICHUHU
IUTAHAPHBIX (IIJIOCKHUX, TOBEPXHOCTHBIX ) MOTYIPOBOJHUKOBBIX IPUOOPOB U UHTE-
I'PaJIbHBIX MUKPOCXEM.

6. Kaxkwue 351eMeHThI He SIBIISIOTCS AJIEMEHTaMHM 3JIEKTPOOOOPYI0BaHHS aBTO-
MoOuIs?

MPUOOPHI OCBEIIEHHUSI, CBETOBON 1 3BYKOBOW CUTHAJIM3AIUN

* aMOPTHU3ATOPHI

TATYUKHA

AJICKTPOHHBIE CUCTEMBI YIIPABJICHHS arperaraMy aBTOMOOHIIS

1. Kaxkoli a71eMeHT He BXOJUT B 3JIEKTPOOOOPYAOBAHNE aBTOMOOUJISA?
* KaJieHBal

reHepaTop

PETYIATOP HANIPSHKCHUS

aKKyMYJIsITOpHas OaTapest

8. DneKkTpoo0opy0BaHUE aBTOMOOUIIS — 3TO. ..

000pyZI0BaHUE TEHEPUPYIOIIEE IIEKTPUUECKYIO IHEPTHUIO, TOCTYIAIOIIYI0 B O0Op-
TOBYIO CETh aBTOMOOMJIS

* COBOKYMHOCTb YCTPOWCTB, BEIPAOATHIBAIOIINX, MEPEAIOIINX U TOTPEOIISTIOIINX
AIIEKTPOIHEPTUIO HA aBTOMOOMIIE

COBOKYITHOCTH YCTPONCTB, TOTPEOISIONINX JIEKTPOIHEPTHUIO HA aBTOMOOMIIE
COBOKYITHOCTH YCTPONCTB, BEIPAOATHIBAIOIINX AJICKTPOIHEPTHUIO HA aBTOMOOHIIE

9. Kaxkoii a71eMeHT He BXOJUT B JIEKTPOOOOPYAOBAaHNE aBTOMOOUJISA?
* kapOropatop

reHepaTop

PETYIATOP HANIPSHKCHUS

aKKyMyJIsITOpHasi Oatapes

10.  Kakoii u3 nepeyrcieHHbIX JIEMEHTOB BXOJIUT B CUCTEMY OCBEILIEHUS, CBeE-
TOBOW M 3BYKOBOM CUTHAJIM3allMM aBTOMOOUIIS?
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Temamuxa peghepamos

VY CTpOKCTBO aKKyMYJIITOPHBIX Oatapei

CemnapaTopbl, MOHOOJIOKH, KPBIIIKH, TPOOKH

CoenuHeHune akKyMyJIsITOpOB B 6atapeu. DIEKTPOIIUT.

Pa3smemenue Oatapeii Ha aBTOMOOWIISAX. Y CIIOBHBIE 0003HaUeHUs 6aTapeil
[TyckoBO€ KauecTBO M CHCTEMBI ITyCKa aBTOMOOMJIBHBIX JIBUTaTeIEH

Y CTpOUCTBO 3IEKTPOCTAPTEPOB

KoHcTpyKIuu 351eKTpocTapTepoB

XapaKkTepUCTUKH JIEKTpocTapTepoB. CXeMbI yIPABICHHUS dJIEKTPOCTaApTEpaAMU
[TpaBuiia sKCIUTyaTallMM U TEXHUYECKOE 00CITYKUBAHUE JIEKTPOCTAPTEPOB
CBeun HakaJIMBaHUSA

CBeun nojorpesa Bo3/lyXa BO BIIyCKHOM TPyOOIIpOBOAE
OnexTpodakenbHble OIOTPEBATENN BO3yXa

YcerpoicTBa Il HOAa4U ITyCKOBOM KUJIKOCTH

BOHpOCI)I K 9K3aMEHY

Hctopus pazsutust 60pToBbix cucteM ATC

DJIEKTPOHHBIE U MUKPOIIPOILIECCOPHBIE CUCTEMbI ABTOMOOUIIS

[lepcriekTHBBI pa3BUTHUSI WHTEIJIEKTYalbHBIX OOPTOBBIX CHUCTEM AaBTOTpPAHC-
MOPTHBIX CPEJCTB

DNEeKTpOHHbIE CUCTEMBI yIipaBiieHus apuratenem DCY /]
MukponpolieccopHbIii OJIOK YIPaBICHUS

JaTuuk nojoxxkeHus kojieHuaroro Baiga ICY JI 66H3MHOBOTO IBUTATENS
JlaTunk nonoxkeHus pacnpeaenureabHoro Baa DCY [l 0eH3MHOBOTO JIBUTaTe-
s

JaTurku MaccoBoro pacxonaa Bozayxa ICY J| 6eH3MHOBOTO ABUTATEINS

Jatuuk nojioxkeHus apoccennbHoi 3acionku ICY [l 66 H3MHOBOTO JBUTATES
Jatunku Temnepatypsl DCY | 6eH3MHOBOTO ABUTATENA

Jatunk neronaruu ICY J] 6€H3MHOBOTO JBUTATES

Hatuuk ckopoctu aBToMoomist ICY [l 66H3UHOBOTO ABUTATENS
[TotenmomeTp perynupoBku CO DCVY [l OeH3MHOBOTO IBUraTest

JaTuuk KoHLeHTpauu kuciopoaa (ssmoaa 3ou1) DCY ][ 6eH3UHOBOTO JBUTA-
Tens

Onextpomarauthbie hopcyHkn ICY ]| 6eH3MHOBOTO JBUTATEINS

Perynstop nonomuautensHoro Bozayxa OCVY [ 6eH3uHOBOTO ABUTATENS
Hetitpamzatop DCVY ]l OeH3MHOBOTO IBUTATENS

Cucrema nmutaaus DCY J| 66H3HHOBOTO ABUTATEIS

Cucrema ynaBiuBaHuUs TapoB OEH3MHA
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34
35
36
37
38
39
40
41
42
43
44

45

CucremMbl HEMOCPEICTBEHHOTO BIPHICKA TOIUIMBA B IMMJIMHAPHI JU3EIBHOTO
JIBUTATEJIS

CryneHpb HU3KOTO JaBieHus cuctembl nutanusg CommonRail

CtyneHb BBICOKOTO J1aBieHus cuctembl nutanusg CommonRail
Tomnusonoakaursarommii Hacoc CommonRail

THBJI CommonRail

Axkkymynarop torua CommonRail

JlaTuuk naBieHus TOMIIMBA B akkyMmynarope CommonRail

®opcynaku CommonRail

Cuctema snexktpoHHoro ynpasienus nuszeneii (EDC)

JlaTumk 4acTOTHI BpamieHus kojaeHuaToro Basna ICY | Au3enbHOTO ABUraTeNs
JlaTuuk 4acTOTHI BpalllEHUs pacpeAeIUTEIbHOTO Baia

TemnepatypHbie natuyuku cucteMbl DCY [ Tu3ebHOro ABUraTess

JaTtunk MaccoBoro pacxona Bozayxa ICY /| auzenbHOro ABUrartens

Jatuuk nonoxxenus neganu akceneparopa ICY J| AM3enbHOTO ABUTaTENs
Hatuuk naBienus HagayBa OCVY /| Au3enbHOTrO ABUTaTENs

Hacoc-¢opcynka. OCHOBHBIE 37IEMEHTBI HAacOC-(QOPCYHKHU

[Tpuniun aeiictBust Hacoc-PpopcyHKH (ha3bl BIPHICKA)

Cucrembl akTUBHOM Oe3onacHocTu. HazHaueHue kimaccugukanus.
AHTHUOJIOKUPOBOYHAS cUcTeMa TopMO30B ABS

Jatuuk yrioBoit ckopoctu kojeca ABS

['unpaBnuyeckuii 6110k ABS

[TpuHun paboThl aHTUOIOKUPOBOYHOU CUCTEMBI TOPMO30B ABS
AHTUnpooOykcoBoyHas cucteMa ASR, Ha3HaueHUE, COCTaBHBIE YACTH
[TpuHmn paboTsl aHTUITPOOYKCOBOUHOM cucTeMbl ASR

DnekTpoHHas 6mokupoBka auddepeniuana EDS, nHaznauenue, coctaBHbie ya-
CTH

[TpunHIMT pabOTHI AIEKTPOHHOMN OJIOKUPOBKH nuddepennuana EDS

Komnerenmusi: [ICK-1.10 - cmocoOHOCTHIO MPOBOAUTH CTAHIAPTHBIC HUCIIBITAHUS
aBTOMOOMJICH U TPaKTOPOB

JlabopaTopHas padora

HccnenoBanue Tpex(pa3HOro CHHXPOHHOIO reHepaTopa

Leap padoThI: U3y4YNTh KOHCTPYKIIMIO CUHXPOHHOTO T'€HEPATOpa, SKCIECpPHU-

MCHTAJIbHO OIIPCACINTb OCHOBHLIX XapPaKTCPUCTUK ABTOHOMHOI'O CHHXPOHHOI'O

reHeparopa Mpu HE3aBUCHMOM BO30YXKICHHH.

Conep:xkanue padoThbI:
1. O3HaKOMUTKCS C KOHCTPYKIIUEH CHHXPOHHOTO T€HEepaTopa Mo JeMOHCTpa-
OUOHHBIM MAKETaM.
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2. O3HAKOMUTBCS C AJIEKTPOOOOPYIOBAHWEM HCHBITATEILHON YCTAaHOBKU M
3anucarb HOMMHAJIbHBIE JaHHbIE T'€HepaTopa, MPUBOIHOIO JIEKTPOIBUTaTENs
U U3MEPUTEIbHBIX TPUOOPOB.
3. CoOpath cxeMy 3KCIIepUMEHTaIbHOM YCTaHOBKH.
4. BBINIOJIHATH OMBITHI IO ONPEIEICHUI0 OCHOBHBIX XapaKTEPUCTUK CUHXPOH-
HOT'O I'€HepaTopa: XOJIOCTOr0 X04a, MHAYKIIMOHHOW HAarpy304HOM, BHEIIHEH,
PEryIMpPOBOYHOM, KOPOTKOTO 3aMbIKaHus. [locTpouTh yKka3aHHbBIE XapaKTEpu-
CTHKH IO 3KCIIEPUMEHTAIBHBIM JTAHHBIM.
5. Ilo xapakTepucTukaMm X0JOCTOTrO X0Aa U Tpex(azHOro KOPOTKOTO 3aMbIKa-
HUS pacCUMTaTh 3HAYCHUE WHIYKTUBHOIO COMPOTHUBIICHUS MO MPOJOJIbHON
OCH Xq ¥ OTHOIIIEHHE KOpOTKOro 3ambikanus (OK3).
6. JlaTh OLIEHKY pe3yJbTaTOB UCIBITAHUN.

BrinosiHeHue padoThl

JIeMOHCTpalIMOHHBII MaKeT MpeACTaBIsIeT cOO0M pa300paHHbIA CUHXPOHHBIM
IeHepaTop WINM pa3pe3 reHeparopa. [[ns reHeparopa HOPMaJbHOTO HCIIOJIHEHHS
CTaTOp COCTAaBJISAIOT KOPIyC (CTaHMHA), B KOTOPOM 3aKpEeIICH IIUXTOBAaHHBINA Cep-
nedHuK. B mazax cepaeuHuka pasmeleHa TpexdasHas pacnpenereHHas 0OMOTKa.
SBHONOJIFOCHBIA POTOP (MHAYKTOP) UMEET BaJl, HAIPECCOBAHHBIN HA HErO MIMXTO-
BAaHHBIN CEPJICYHUK, MOJIOCHI C MOJIOCHBIMU OalliMakaMu U OOMOTKOM BO30yXie-
HUs. [locTOSIHHBIN TOK K OOMOTKE BO30YKIEHUS TIEpeaacTcsi OT BO3OyIUTENs ye-
pe3 Bpalaroueecss KOHTAaKTHBIE KOJIbIIA M HETMOABM)KHBIE IETKH. KOHCTpyKTHBHAsS
CXeMa reHepaTtopa MOXKET ObITh OOpallleHHOW: C HEMOJBMXHBIM HHIYKTOPOM H
TpexdazHoil pacmpeneneHHoil 0OMOTKOM Ha poTope. B aTom ciydae WMHAYKTOP
AHAJIOTMYEH WHIAYKTOPY MAIIWHBI ITIOCTOSIHHOTO TOKa, a POTOpP — POTOPY AaCHH-
XPOHHOTO JIBUTATENS C KOHTAKTHBIMU KOJIbIIaMH ((pa3HBIM POTOPOM).

CxeMa 51a00paTOpHON UCIBITATENLHON YCTAHOBKU MPEJICTABIIEHA HA PUCYHKE
12.1.
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Pucynok 12.1 - Cxema uccnejoBaHusI CHHXPOHHOTO
reHeparopa

['enepatop I' mpuBOAWTCA BO BpalleHHE ACHHXPOHHBIM KOPOTKO3aMKHYTBHIM
nBuraresieM M, KOTOphIil o0ecrieunBaeT BpalleHue reHepaTopa ¢ MOCTOSIHHOM 4Ya-
CTOTOW BpAILIEHMS], IPAKTUYECKU PAaBHOM HOMHHAJIBHOU. YTIPABICHUE IBUTATEIEM
M ocymiecTBisieTcs aBTOMaTu4eckuM BeikirodareneM QF1 u MarHUTHBIME TTyCKa-
tensimu KM. Cxema ympaBnenus asurarenem M mpenBaputenbHo coOpana. Jliis
YMEHBIIEHUA IIYCKOBOIO TOKa ABUraTeiass M MOMKET IPUMEHATHCA CTYIIEHYaThIN
IIyCK IEPEKIIFOYECHUEM CO «3BE3JIb» HA «TPEYrOJIbHUK». B 3TOM ciiydae nyck ABU-
rarenst M pou3BOJUTCS BKIIOYEHHEM aBTOMaTH4eckoro BoikimoyaTens QF1 u mo-
CJIEIOBAaTEIbHBIM Ha)xkaTUeM JByX KHOmMOK - «Ilyck 1» u «Ilyck 2» (Ha pucyHke
12.1 He mnoxa3zanbl). OCTaHOBKA JABUTaTeNsl MPOU3BOJATCS HAXKATHEM KHOIOK
«Crom». IIpy OKOHYaHMM OIBITOB BBIKJIIFOYAETCS ABTOMATUYECKHN BBIKIKOYATEIb

QFL.

XapakTepucTHKa X0J0CTOr0 X012

VYKka3zaHHas XapaKTepuCTUKa IpeacTaBiser co0oi 3aBucumocts IJC renepa-
topa Ey (buxcupyercs BoapTMeTpoM komruiekTa K505) oT Toka Bo30ykaenus Iy
(PA1) mpu oTCYyTCTBUM TOKA CTaTOpa M MPHU MOCTOSIHHOM CKOPOCTH T'eHepaTopa T.€.

Eo=1(ly) mpu I, = 0, = const.

OnbIT TPOBOAUTCS B CIEAYIONIEH MOCIEA0BATEILHOCTH.

Brmrouaetcs aBromat QF1 u reneparop npuBoautcs Bo Bpamienue. [Ipu oT-
KJIFoueHHOM aBToMare QF2 mepeHOCHBIM BOJIBTMETPOM C MIPEAEIIOM U3MEPEHUS J10
30 B u3mepsieTcst ocTaTOYHOE HamNpsOKeHHE Ha Tpex(dasHoil cTaTopHOUW 0OMOTKE
reHepatopa E,.,. 3aTeM, yCTaHOBUB MaKCHMajbHOE cOmnpoTuBiIeHHEe R1 B 1enu
BO30YXKeHusl, BKItouaroT aBroMat QF2. MOHOTOHHO yBennuMBasi TOK BO30YKjie-
HUSI, CHUMAIOT BOCXOJSIIYI0 BETBb XapaKTEPUCTHUKHU XOJIOCTOTO Xoja. TOK BO3-
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Oy>KJIleHHs YBeIMUUBAIOT 10 3HaueHus, korga OJIC craner 1,2-1,3 oT HOMUHAIIb-
HOTO HalpsDKEHUs TeHepaTopa.

Jlanee, MOHOTOHHO yMEHbIIAasi TOK BO30YXXIECHHS, CHUMAIOT HUCXOJAILYIO
BETBb XapaKTEPUCTHUKU XOJOCTOrO XOJa. B KOHIE OmbITa OTKIIOYAIOT aBTOMAT
QF2 (I; = 0) 1 u3MepsI0T 0OCTaTOYHOE HAINIPSHKCHHE Ha TpeX(a3Hoi 0OMOTKE.

Pecynuposamv mok 6030yarcoenus HysHCHO NIAGHO, HEOOILUUMU CIIYNEHAMU U
MONLKO 8 OOHOM HANPABAEHUU. YBEAUYUBAMb NPU CHAMUU 80CX00AWel 8emsu U
VMeHbUamy npu CHAMUU HUcxooswet eemeu. llpu negblnoaHenuu 3mozo yciosus
Xapakxmepucmuka OKAMCemcs: UCKANCEHHOU U3-3a GIUAHUSL OCMAMOYHOU HAMACHU-
YEeHHOCMU MACHUMHOU Yenu.

[Tokazanust mpuOOpoB 3aHOCATCS B Ta0uiyy 12.1. [Ins mocTpoeHus: Xxapakre-

PUCTHUKH XOJIOCTOTO X0J1a IOCTATOYHO UMETh 7-8 TOUEK Ha KaXKyIO BETBb.
Ta6nuna 12.1 - XapaktepucTrka X0JIOCTOTO X0/1a

a) Bocxoasiias BeTBb

LAl O
E01 U:UH
B

0) Hucxopsias BeTBb
I, A 0
Eq, | U=U,
B
Xapakrepuctuka xojocroro xoqaa Eq = f(ly) ctpoutcs B pu3nueckux ¢IuHH-

nax (pucyHok 12.2).

NHayknnoHHasi HATPY304YHAasi XapaKTepuCTHKA

[Ipeacrasnsier co0oil 3aBUCUMOCTb HampsikeHus: reHeparopa U oT Toka BO3-
OyxneHus |; mpu HOMUHAIBHOM WJIM 33JJaHHOM IIperoiaBaTeieM TOKe reHepaTopa
(I,=1,)u cosp =0 (TOK MHIYKTUBHBIH) T.C.

U = 1(ly) mpu cosp = 0, [, =const, £ = const.

MHayKnuoHHas XapaKTEPUCTHKA SIBJIIETCS YACTHBIM CIyd4aeM Harpy304HOMN
XapaKTEPUCTUKHU, KOTOPAsl ONpeaensieTcs Jisl IPOU3BOJIBHOTO 3HaUeHUsT Kodhdu-
LIMEHTAa MOILHOCTH.

OnbIT TPOBOAUTCS B CHEAYIONIECH MOCenoBaTeNIbHOCTH. ['eHepatop npu xo-
JOCTOM XOJie Bo30y»kaaetcst A0 Hanpsikenus 1,1-1,3 nomunansHoro. [locne storo
aBTomaroM QF3 Bkitouaetcs peryiaupyemasi MHAYKTUBHAsI HArpy3Ka X, U MOSBIIA-
ercst Tok |,. Perynupys Tok |, ycTaHaBiIMBarOT HOMUHAJIBHBIN TOK F'€HEpAaTOpa WU
3aJlaHHBIM IIpernojaBareneM. JTO MepBasg TOYKAa MHIYKIIMOHHON Harpy304HOW Xxa-
paktepucTuku. Jlanee, yMeHbIIAIOT TOK BO30yxnaenus |, nmpumepno Ha 20 % u
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CHOBA YCTaHaBJIMBAIOT 3aJIaHHbII TOK reneparopa l,. Hanpsxenue reneparopa npu
TOM cHuUkaeTcs. OnbIT mpoaopKaoT 10 3HaueHuss U = 0, puxkcupys nokazanus B
tabnuiy 12.2. JIns mocTpoeHus: XapaKTEePUCTUKH IOCTATOYHO UMETh 5-6 TOUEK.
Tabnuua 12.2 - UaayKkiroHHas Harpy304yHas XapakTepUCTUKA

I, A
Uy, | USU, |U=U,
B

I, A

[To manHbiM TaOmuUBl 12.2 cTpOUTCS MHAYKIMOHHAS HArpy304YHas XapakTe-
puctuka (pucyHok 12.3).

BHelHsisi XapaKkTepucTUKA

BHemiHss XxapakTepucTuka MpeAcTaBiIsieT cO00i 3aBUCUMOCTH HaIPSIKEHUS
redeparopa U ot Toka Harpy3ku |, moctossHHOM Toke BO30Oyxaenus |; u kosddu-
[IUEHTE MOIIHOCTH cosp= 0, T.e.

U =1(l,) pm |, = const, cosp =0, £ = const.

[Topsimox meMcTBUiA cleAyromuil. 3amycKatoT TeHEpATop U BO30OYKIAIOT €ro
IIPY XOJIOCTOM XOJ€ /10 HOMHHAJIBHOTO HamnpspkeHUs. [lomydaroT mepByr0 TOYKY
XapaKTEPUCTHKHU. 3aTeM BKItoueHneM aBToMmara QF3 momkimrodaroT kK reHepaTtopy
HArpy3Ky U Mpyd HEM3MEHHOM TOKE BO30Y)KJICHHsS CTYyNEHYATO YBEIUYUBAIOT TOK
Harpy3Ku J0 HOMUHAJILHOTO 3HaueHus. [lokazanust mpuOoOpoB st 5-6 TOUEK 3aHO-
csiTcst B Tabmumiry 12.3.
Tabnuma 12.3 - BHenHss XxapakTeprucTuka

U(b’ B Uzqu,
Io, A 0 1=l
I, A

[To nmanHbIM Tabmuiel 12.3 CTpOUTCS BHEIIHSS XapaKTePUCTHKA (PUCYHOK
12.4).
PeryiiupoBoyHasi XapaKTepUCTHKA

[Ipencrasnsier co00il 3aBUCUMOCTh TOKa BO30Yy:kJieHud |, oT Toka Harpy3ku |,
OpU TOCTOSHHOM HamnpsbkeHuu renepatopa U u kosdduuumente moirHoCTH
Harpy3ku cosg = 0, T.e.

I, =1(l,) opu cosp = 0, U = const, Q2 = const.

OnbIT mpoBoAUTCS cieayromuM obpazom. IIpu XomocToM Xo0/€ yCTaHaBIHU-
BalOT HOMUHAJIBHOE HampsbKeHHe reHeparopa. [loydaroT nepByro TOUKy XapakTe-
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puctuku. Jlanee BxirouaroT aBToMatr QF3 U, yBenanuuBasi TOK Harpy3KH, U3MEHe-
HUEM TOKa BO30YXKJIEHMs MOJACP>KMBAIOT HOMHHAJIbHOE HampsbkeHue. Harpysky
YBEIMYMBAIOT 10 HOMUHAJILHOTO TOKa reHeparopa. [lokazanust npubopos (5-6 to-
YeK) 3aHOCAT B Ta0uIy 12.4.

Tabnuna 12.4 - PerynupoBouHas XxapakTepUCTHKa

I, A
I, A
U, B
COSQ

[To nanHbiM TaOaUUBl 12.4 CTPOUTCS PEryJIMpPOBOYHASI XAPAKTEPUCTUKA (pH-
CyHOK 12.5).
XapaKTepUCTHKA KOPOTKOI'0 3aMbIKAHUS

OHa npeacTaBiseT co00# 3aBUCUMOCTh TOKA B 3aMKHYTOM HakopoTko (U = 0)
obmoTke craropa |, oT Toka Bo30yxeHus |4
l,,=f(ly) mpm U =0, Q= const.
OmnbIT IpoBOAUTCS ciieayromuM oopaszom. [Ipu oTkmroueHHbix aBToMatax QFI
n QF2 BexogHble KIIeMMBI TpeX (ha3 M3MEPUTEIHHOTO KOMIUICKTA TEPEMBIKAIOT
TIepeMbIYKaMH (3aKOPavYMBAIOT), U YCTAaHABIMBAIOT MAaKCUMAJILHOE COTIPOTUBIICHUE
R1 B menu BO30yXAeHUS. 3aTeM T'€HEpaTOp MPUBOJIUTCS BO BpAIllEHUE C HOMHU-
HaJIBHOM CKOpPOCThI0. DUKCUpYETCs TepBas Touka Xapakrtepuctuku mpu l; = 0.
Hanee BximouaroT aBroMatr QF2 u, usMmeHsisi TOk BO30yKJIeHUs TeHepaTopa, CHU-
MaroT 3aBUCUMOCTH |, = f(l1). Tok KOPOTKOrO 3aMbIKaHKs HE TOJIKECH MPEBBIIIAT
1,2-1,3 HOMUHATBLHOTO TOKa cTaTopa. OMHO W3 W3MEpPEHUH JTOKHO COOTBETCTBO-
BaTh TOKY |y = |,,. JI7s mocTpoeHMsT XapaKTepUCTUK JOCTATOYHO CHATH JJIS KaX-
J01 XapakTepucTuku 3-5 Touek. [lokazanust mpubOpoB 3aHOCITCS B Tadauiy 12.5.
Tabnuma 12.5 - OnbITHBIE TaHHBIE KOPOTKOTO 3aMbIKAHUS.

Tpexdaznoe | 1, A| 0

K.3. Iy I =
A .
HByxdaznoe | I;, A| O
K.3. Iy, I =
A I

XapakTepucTrka IByX(ha3HOr0 KOPOTKOTO 3aMBIKaHHS CHUMAETCS 10 aHaJlo-
TMYHON METOAMKE, HO Ha U3MEPUTEIHLHOM KOMIUICKTE HAKOPOTKO 3aMBIKAIOTCS JBE
da3pl. [To manHbIM TaOMUIEI 12.5 CTPOSATCS XapaKTEPUCTHKHA KOPOTKOTO 3aMBbIKa-
HUs (pucyHok 12.6).
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AHAJM3 NOJYYEeHHBIX Pe3yJbTATOB

Xapaxkmepucmuxa xo10cmo2o xo0a CTPOUTCS MO JaHHBIM TaOuiel 12.1. E€
MIPUMEPHBIN BUJI MPEACTABIICH HA pUCYHKE 12.2.

to |

U 10

XapakTepucTHKa
XOJIOCTOTO
xoza

Pucynok 12.2 - XapaxkrepucTika XoJ0CTOro Xo/1a
CHUHXPOHHOT'O I'eHeparopa:
1 - Bocxonsimiast BETBb;
2 - HUCXOAAIIAs BETBb;
3 - pacueTHas XapaKTEepUCTUKA

Harpy3ounas
XapaKTEePUCTUKA

Pacxoxnenne Mexy BOCXOISIIIEH U HHUC-
XOJISIIEH BETBSIMHU XapaKTEPUCTUKH OO0YCIIOB-
I, JICHO OCTATOYHOM HAMarHW4eHHOCTbIO  Mar-

0 HUTHOU LIETIH reaeparopa (FHCTepe3I/ICOM). I[JBI
Pucynoxk 12.3 - UnayKipioHHass Harpy304Has
IIPAKTUYCCKUX PpacCyCTOB IMPHUHHUMAIOT KPHUBYIO,
XapaKTepUCTHKA CHHXPOHHOTO
reHeparopa 3aHUMAOIIYI0 CPCIHEC IIOJTOXKCHUE MCKIY

BOCXOJIAIICH U HUCXOJIAIICH BETBIMU.
HHoyKkyuonnas nazspy3ounas xapaxmepucmuka CTPOUTCS IO JaHHBIM Ta0-

maubl 12.2. [IpumepHsiil €€ Bua npencrasieH Ha pucynke 12.3. Touka A stou xa-
PaKTEPUCTUKHU COOTBETCTBYET PEXHUMY TPEX(Pa3HOTO KOPOTKOIO 3aMbIKaHUS T€He-
paTopa Ipu TOM TOKE CTaTopa, P KOTOPOM CHSITA Harpy304Has XapaKTepHUCTHUKA.
[Ipu cosp = 0 HamarHWYMBAIOLIAsl CHJIa PEAKIUU SKOPS SBJSIETCS MPOAOTBHOMN
Pa3sMarHM4YMBAIOIIEH, CHUKAIOIIEW MAarHUTHBIM MOTOK T'€HEpaTropa, MO3TOMY HH-
OYKIMAOHHAS XapaKTEPUCTUKA MPOXOAUT HUXKE XapaKTEPUCTUKHU XOJIOCTOTO X0a.
NuaykunoHHass Harpy3ouHasi XapaKTEPUCTHKAa COBMECTHO C XapaKTEPUCTUKOU
XOJIOCTOTO X0J/ia JA€T BO3MOKHOCTh ONPEJEIUTh COIMPOTHUBICHUE paccesiHus 00-
MOTKHM CTaTopa X, HACBHIIIEHHOE 3HAYEHUE CHUHXPOHHOTO MHAYKTUBHOI'O CONPO-
THUBJIEHUS 10 MPOJOJBHOM OCH Xg,,c W HAMATHUYMBAIOLIYIO CUJYy PEAKLMH SKOPS
Fag-

Buewnsas xapaxmepucmuxa CTPOUTCS v
no gaHHbpIM TaOmuiel 12.3. E€ mpumepHsrii v,

BH/I TIPEJICTABJICH HA pUcyHke 12.4. Ul __ =
Kak BuaHO u3 pucynka 12.4, nanpsixe-

HHUC I'CHCpaTopa C H3MCHCHHCM BCINYMHBI
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Pucynok 12.4 - BHemnHsAs xapakTepUCTHKa
CHHXPOHHOTO T€HEpaTopa

|
|
|
|
|
|
|
|
]
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HArpy3Ku HE OCTAeTCS MOCTOSHHBIM: OHO M3MEHSETCS BCIEJCTBUE HAJIMYUS TaJIe-
HUS HaIIPSDKEHUSI B COMPOTUBIICHUSX 0OMOTKHU sikops (ctatopa) |-ry u l-x, u Bius-
HUSl peakluu SKOps. MakCUMalbHOE W3MECHEHHE HANpsDKEHUS UMEET MECTO IMPHU
YICTO MHIYKTUBHOW Harpyske (cosg = 0), Tak Kak B 3TOM CIIy4ae PEaKius sSIKOps
MPUHUMAET TPOOJIBHBIN pa3MarHUYUBAIONIUN XapaKTep, MAKCUMAIBHO OCIJIa0JIss
MarHUTHOE T10JI€ MAIIIUHBI.

Pecynuposounas xapaxmepucmuxa crpoutcs no qaHHbIM Tabmuusl 12.4. EE
IIPUMEPHBIN BUJ IPEACTaBiIeH HAa pucyHke 12.5. [Ipu yBenuueHum Harpysku Juist
NOJJIEP>)KaHUS TOCTOSTHCTBA HANPSDKEHHsSI HAa 3a)KMMax IeHepaTopa HeoO0XO0IuMOo
YBEJIMYUBATh TOK BO30YK/IE€HHUS, YTOOBI CKOMIIEHCUPOBATh Ma/IcHUE HAPSYKEHUS B
LEeNH SKOPsl U pa3MarHMYMBarollee JECTBUE peakuuu siKops. TOK BO30yKIEHUS
HEOOXOJMMO YBEIMYMBATh TEM OOJbIIE, YEM HUXKE COS® HArpy3KH BCIEACTBHE
BO3pACTaHUsl Pa3MarHUYMBAIOIIETO JEHCTBHS PEAKIIUU SIKOPSL.

|
|
|
|
|
|
|
|
|
IZH

Pucynok 12.5 - PerynupoBouHas
XapaKTepHCTHKA
CHHXPOHHOTO
reHeparopa

N3meHnenne Toka Bo30yx)aeHus Al; onpenenstor U3 peryJupoBOUYHON Xapak-

TEPUCTUKH:
A%="u"le 100
Ilo
rae |;, — Tok Bo30yXaeHus TeHepaTopa P HOMUHAJILHOM TOKE;
|;,— pu Toke Harpy3ku | = 0.

Xapakmepucmuku KOpOmMKO20 3aMbIKAHUs CTPOSITCS IO JIaHHBIM TaOJIULbI

12.5, npumepHBIi BUJ KOTOPBIX IPEACTABIEH HAa pUCYHKE 12.6.

2K
|
|
a I
|

I

0
Pucynok 12.6 - XapakTepuCTUKH KOPOTKOTO
3aMBIKaHUSI CHHXPOHHOTO
reHeparopa: a - 2-x (asHoe K.3.;
6 - 3-x dazHoe K.3.
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XapakTepUCTUKUA HOCAT MPSMOJIMHEHHBIN XapakTep, UTO OOBSICHIETCS OTCYT-
CTBUEM HACBIIICHUS MarHMTHOW LIENIA IE€HEpaTopa B JaHHOM PEKUME, ITOCKOJIBbKY
BO3HMKAIOIIAS [IPY STOM YHCTO IPOJOJIbHAS pa3sMarHMUMBAIOLIAs PEAKLUS AKOPS B
3HAYUTEIIbHOM CTEIIEHH YMEHBIIAET PE3YJbTUPYIOLIECE I10JI€ MAIIUHBI.

[Ipu omgHOM M TOW K€ BEJIMYMHE TOKA BO3OYKIECHHS 3HAUEHHS TOKOB TPEX-
¢dazHoro M AByX(azHOTO KOPOTKOTO 3aMbIKaHUsS pa3nuyHbl. HamarnuuumBaromas
CHJIa MPOJIOJIBHOM PEakIuu AKOpsl UMeeT HauboJbIllee 3HaYCHHE TpU TpexpazHoM
KOPOTKOM 3aMbIKaHUH, TaK KaK cO37aeTcsi TOKOM Tpéx ¢a3. BenencrBue storo pe-
3yJbTUPYIOLINI ITOTOK T€HEpaToOpa U HaBeleHHas 3TUM NoTokoMm J/IC npu Tpéx-
(a3HOM KOPOTKOM 3aMbIKaHUU OyIyT HAMMEHBIIMMHU, NPHU ABYX(PA3HOM HMEIOT
OoJblliee 3HAUEHUE, YTO U ONPENEISAT HEPABEHCTBO TOKOB IPU OJTHOM U TOM XK€
3HAYEHUHU TOKA BO30YKJICHHUS.

Onpeoenenue CUHXPOHHO20 UHOYKMUBHO20 CONPOMUBLEHUSA NO NPOOOTbHOU
ocu xq4. IIpn KOPOTKOM 3aMBIKaHMM T'€HEPATOpPA TOK CTATOpa IMPH MaJIOM AKTHHOM
CONPOTUBJIEHUU €ro OOMOTKH SIBJISIETCA MPaKTH4YeCKH MHIYKTUBHBIM, DJIC rene-
paTopa paBHa I1a/ICHUIO HAIIPSHKEHUS B OOMOTKE CTaTopa:

Eo =1 2k “Xd-

Jlnst onpenesieHnss CHHXPOHHOI'O HHIAYKTUBHOI'O CONPOTHUBIIEHUS IO IPO-
JOJIBHOM OCH Xq CTPOSIT XapaKTEPUCTHKY Tpex(a3HOro KOPOTKOTO 3aMbIKAHHS HA
OJTHOM Tpa(HKe C XapaKTEepUCTUKON X0J0CTOro xoaa (pucyHok 12.7).

20

0 |

Pucynok 12.7 - Onpenenenne CHHXpOHHOTO
MHIYKTHBHOTO COTIPOTUBJICHHS X,

[To xapakTEepUCTUKH KOPOTKOTO 3aMbIKAHUS OMPEACIISIOT TOK BO30YXKICHUS
|, coorBeTcTBYtOIMUA |5 = |5,. Ins manHoro Toka |, mo cnpsMiIeHHON XxapakTte-
PHCTHKH X0j10c¢Toro xona omnpeaensior DJIC E!; torna

xd:|
2n

Omuowenue xopomxozo 3amvikanus (OK3). DkcnepuMeHTaIbHbIE JTaHHBIC
OTIBITOB XOJIOCTOTO XOJia U TpeX(ha3HOTro KOPOTKOTO 3aMbIKaHUs TTO3BOJISIOT OIpe-

33



JIETIUTh BaKHYIO JUIs CAHXPOHHBIX MAalllMH BEIMYMHY — OTHOLIEHHUE KOPOTKOIO 3a-
MmbikaHusi (OK3), koropoe, cornmacHo 'OCTy, npencraBisieT co0oil OTHOIIEHHE
TOKa KOPOTKOTO 3ambikaHus |, ipu BO30YKJ€HNUH, COOTBETCTBYIOIIEM HOMHHAIIb-
HOMY HAINpPSHKEHUIO MPU XOJIOCTOM X0Ji€, K HOMMHAJIBHOMY TOKY ctartopa. Mcrnosnb-
3ys pucyHoK 12.8, uniciienno 3Hauenune OK3 onpenensercs:
OK3 = IlO /I]K,

rae  lip — 3HaueHwe TOKa BO30YXKIIEHHSA, COOTBETCTBYIOIIEE HOMHUHAIBHOMY
HaIPSHKEHUIO TEHEPATOPa B OIBITE XOJIOCTOTO X0/12;

|, — TOK BO30OYX/I€HHS TeHepaTopa B OMbITE TPEX(Pa3HOro KOPOTKOTO 3aMbl-
KaHMsI, COOTBETCTBYIOLIMN HOMUHAIBHOMY TOKY CTaTOpa.

2K o

b f-1--—-—7/=———- H4-=—17

0 0 ] i

10 1k

Pucynok 12.8 - Onpenenenne OTHOMIEHUS KOPOTKOTO
3aMBIKAHHS

Conep:xanue oTyera

1. [lacriopTHBIE TaHHBIE TE€HEPATOPA, TPUBOJHOIO JBUTATENS U TEXHUYECKUE
XapaKTEPUCTUKHU UCIIOJIb3YEMbIX U3MEPUTENBHBIX TPHUOOPOB.

2. CxeMa yCTaHOBKH.

3. TabGnu1bl pe3yabTaTOB U3MEPEHUN.

4. I'paduueckoe MmpeAcTaBICHUE XAPAKTEPUCTUK: XOJOCTOr0 XOAa, Harpy-

30YHOM MHAYKIMOHHOW, BHEIIHEH, peryJIupoBOYHOM. COBMEIIECHHBIE HAa OJHOM
rpaduke XapakTepUCTHKUA Tpex(ha3HOro M ABYX(A3HOTO KOPOTKOTO 3aMbIKAHUSI.
Bce xapakTepuCTHKU CTPOSTCS B MUMEHOBAHHBIX ((DHU3UMUECKUX) STUHUTIAX.

5. Ilo xapakTepucTHKaM XO0JOCTOT0 Xoja U Tpex($a3HOro KOPOTKOro 3aMbIKa-
HUS PacyeT CHHXPOHHOTO MHIYKTUBHOTO COMPOTUBJICHHS 110 TIPOAOIBHON OCH Xy U
OTHOUIEHUE KOpoTKoro 3ambikanus (OK3)..

6. BeiBobI 110 pabdore.

KonTposbHbIe BONIPOCHI
1. O6bscHUTE KOHCTPYKIUIO IBHOMOJIIOCHOTO CHHXPOHHOTO T€HepaTopa.
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2. IToueMy npH CHATUM XapaKTEPUCTUKHU XOJOCTOrO X0/1a CUHXPOHHOIO T€He-
paTopa U3MEHEHHE TOKa BO30YKIEHHUS IMPOU3BOIAT IJIABHO M TOJBKO B OJHOM
HanpaBJICHUU?

3. IloueMy B CHUHXPOHHOM I'€HEPATOPE TOK JBYX(a3HOTO KOPOTKOTO 3aMbIKa-
HUs 0oJIbLIE TOKA Tpex(a3HOro IMPU OJHOM U TOM K€ TOKE BO30YKICHUS?

4. [loueMy mpu U3MEHEHHH TOKA CTaTOpa CHHXPOHHOTO reHepaTopa He0OXo-
JIUMO PEryJIupOBaTh TOK BO30YKICHUA?

5. MOXHO 71 peryaupoBaTh HANPSKEHUE CUHXPOHHOTO T€HEpATOpa N3MEHe-
HUEM YacCTOThI BpalLEHUs poTopa?

TecTnI

1. Kakwue 351eMEHTBI HE BXOJIAT B COCTaB AJICKTPOHHON CUCTEMBI YIIPaBICHUS
BUTATEIEM?
IsIMO1a — 30H
KapOrwopaTop
JATYMK YaCTOTHI BPAIICHUS KOJIEHYATOTO BaJa
PETYIATOP AOTOTHUTEIIBHOTO BO3IyXa

2. Kaxkue s1nemMeHThI BXOAST B CUCTEMY UH(POPMAIIUU U KOHTPOJISI TEXHUYECKO-
IO COCTOSIHHSI aBTOMOOUIIS?
dapa
JATYMK YPOBHS TOTLIUBA
braemka
BUJICOPETUCTPATOP

3. Kakoii a1eMeHT He BXOJUT B CUCTEMY 3a)KUTaHUS aBTOMOOMIIS?
KaTyIlKa 3a)KUTaHHs
pacnpenenuTenb
CBEUH 3a)KUTaHUs
KaTaInu3aTop

4. Kakol 2IeMEeHT BXOJUT B CUCTEMY AJIEKTPOTPUBOJIa aBTOMOOMJIS?
AJIEKTPOHACOC OMBIBATEISI BETPOBOTO CTEKJIA
JIaTYUK YPOBHS TOILIMBA
CBEYM 3KUTaHUS
KaTyIIKA 3aKUTaHUS

5. Kakoil 25ieMeHT BXOJUT B CUCTEMY AJICKTPOIIPUBOIA aBTOMOOMIIS?
CTEKJIOMOABEMHUK
AJIEKTPOIOIOTPEB CUICHUAM
CBEUU 3aKUTaHUS
KaTyIlKa 3a)KUTaHUsI
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6. Kakyo mIoTHOCTb AJIEKTPOJIUTA BbI ObI BEIOPAIM JIJIs aKKyMYJIsITOpa, pado-
TAIOIIETO B CEBEpHBIX paiioHax Poccun?
0,8;
1,1;
1,29;
1,8;
2.

7. DIJEeKTpOJABMKYILAs CUJIA OJTHOTO AJIEMEHTa CBUHIOBOM aKKyMYJISITOPHOM
Oatapeu, HaXOIICHCS B TTOKOE, PaBHA:
1,1 B;
1,5 B;
*2,1 B;
3,1 B;
4,2 B.

8. KakuM crmoco6om ocyIecTBIIeTCS 3apsika aKKyMYyJISITOpHOU OaTtapen Ha
aBTOMOOMIIE?
IIPU TTOCTOSIHHOM cuiie Toka (2...6 A);
MIpU OCTOSTHHOM Hanpsbkenu (13,8...14,5 B);
MpU IEPEMEHHOM TOKE;
MIpU IEPEMEHHOM HAMPSHKCHUU;
B UMITYJIbCHOM PEKUME.

9. Kakum cmocoO0oM CMEIMBaeTCs CepHasi KUCIO0Ta C IUCTUILTUPOBAHHOM BO-
JI0H B MPOIIECCE MPUTOTOBJICHUS IEKTPOIUTA?
BOJY JIbFOT TOHKOUW CTPYMKOW B KUCJIOTY, II€PEMEIINBAs
*KHCIIOTY JILIOT TOHKOW CTPYHKOW B BOJY, TTepeMeEIIBast

10.Ompenenenue cTeneHy pa3peskeHHOCTH aKKyMYJISITOpa BO3MOKHO TIO:
3amaxy
*YPOBHIO HANPSIKCHHUSI
[[BETY AJIEKTPOJIUTA
BpEMCHU

Temamuxka peghepamos

1. Dnextpuyeckue nMoaorpeBaTeu

TpeboBanust K aBTOMOOMJIBLHBIM CHCTEMaM OCBEIIIEHHWE U CBETOBOM CHTHa-
JU3aIu

HcTounnku cBeTa aBTOMOOUITEHBIX CBETOBBIX MPUOOPOB.

@dapbl TOJIOBHOTO OCBELICHHS.

KoncTpyxkuus ¢apsl TOJT0BHOTO OCBELLIECHHUS.

KoHcTpykiust mpoTuBOTYyMaHHBIX (hap 1 hoHApEH.

N

©o ok w
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CoNoRWNE

19.

20.

21,

22,
23.
24,
25.
26.
217,
28.
29.
30.

[TpuGopkl CBETOBOI CUTHAIM3ALINY.
TO cucrtem ocBeIlIEHUS M CBETOBOW CUTHAIM3ALINN.
CucreMsl 3ByKOBOW CUTHAJIM3ALINN.

. BJIGKTpOI[BI/II‘aTCJII/I, MOTOPCOAYKTOPBI, MOTOHACOCHI.
.BJIGKTpOHpI/IBOI[BI B CHCTCMax IIOBBIIIICHUA 6630HaCHOCTI/I, KOM(i)OpTa )41

YI[O6CTBa OKCILTyaTalluu.

. Ctexyio- u hapoounucTuTeN .
. TO snekTponpuBOIOB.

BOHpOCbI K 9K3aMEHY

Cucrema pacnpeneneHus TOpMO3HbIX ycunuid EBD

Cucrema kypcoBoit yctoitunBoctu ESP, Ha3HaueHne, COCTaBHbIE YacTH
[TpuHIun paboThl cucTeMbl KypcoBoi ycToitunBoctu ESP
JlononHuTenbHBIE (QYHKIIMH CUCTEMBI KypcoBoOii ycToitunBoctu ESP
Cucrema nomonu npu cnycke HDC

Cucrema nmomontu npu nogbeme HHC

Cuctema obHapykenus nemiexo10oB PedestrianDetectionSystem
Cucrema apromMatuuecko napkoBku Park Assist

Cuctema kpyrooro 063o0pa AroundViewMonitor

. Cucrema nomoinu npu nepectpoeHun SideAssist

. ABTOMOOMIIBHASA cucTeMa HOYHOTro BujieHust NightViewAssist

. Cucrema Hounoro BugeHus DynamicLightSpot BMW

. CucreMa KOMMYHUKAITMH MEXTy aBTOMOOUIISIMU

. Knaccuduxkarus snextpoobopynoBaHusi aBTOMOOUIIS

. YcmoBHBIC 0003HAYCHUS OTEUECTBEHHBIX M3CIIUNA AJICKTPOOOOPYT0BAHUS

. DNeKTpooOOpyI0BaHNE aBTOMOOMIISA — ATO. ..

. [lepeuucnute 3eMEHTHI, KOTOPBIE BXOMST B CUCTEMY AJIEKTPOCHAOKEHUS

. [lepeuncnure s7aeMEHTHI, KOTOPHIE BXOSAT B CHCTEMY AJIEKTPOCTAPTEPHOTO

IyCKa JBUTaTENsl BHYTPEHHETO CrOPAHUS
IIepeuncnure 37€MEHTHI, KOTOPHIE BXOASAT B CUCTEMY OCBELICHMS, CBETO-
BOM M 3BYKOBOW CHUTHAJIW3aLUU

[IepeuncnuTe 3JIEMEHTBI, KOTOPBIE BXOIAT B AJIEKTPOHHYIO CUCTEMY yIIPaB-
JICHUSI arperaTaMu aBTOMOOUJIS

[lepeuncnure 31€MEHTHI, KOTOPbIE BXOAST B CUCTEMY MH(OpMAIIMU U KOH-
TPOJISI TEXHUYECKOT'O COCTOSIHUSI aBTOMOOMIIS

[IepeunicnuTe 3E€MEHTHI, KOTOPBIE BXOJAT B CUCTEMY 3aKUTaHUSA
[TepeunicinuTe 3ME€MEHTHI, KOTOPBIE BXOJAT B CUCTEMY JICKTPONPUBOAA
OcHoBubie xapaktepucTuku AIIT (1Burareneil HoCTOSHHOTO TOKA).
OcHoBublie xapaktepuctuku ['TIT (reHepaTopoB MOCTOSHHOTO TOKA).
OCHOBHBIEC XapaKTEPUCTUKU TPaHCHOPMATOPOB

YCTpOUCTBO U MPUHLUI IEUCTBUS ACUHXPOHHBIX JIEKTPOJABUTATENEH.

Y CTpONCTBO U IPUHIIUIT ICHCTBUS JBUTATENIEH TIOCTOSTHHOTO TOKA.
YCTpOUCTBO U MPUHIUI IEUCTBUS TEHEPATOPOB IEKTPOABUTATENEH.

VY CcTpoiicTBO ¥ IPUHITUTT ICUCTBUS TPAHC(HOPMATOPOB.
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31.
32.
33.
34,

35.
36.
37.

38.

39.

40.

41.
42.
43.
44,
45,
46.
47.
48,

MexaHnueckue XapakTepUCTUKU aCHHXPOHHBIX JBUTATeNIe U UX aHaJU3.
Harpes n oxnaxaeHue 3J1eKTPOIBUTATENEH.

[Tonstue KIIJI reHepaToOpOB M IEKTPOABUTATEIICH.

[IpuBoAHBIE XapAKTEPUCTUKH pabOUYMX MaluH. TEeXHOJOTHYEeCKHUe Xa-
PaKTEPUCTHUKHU.

OcHoBHBIE TPEOOBaHUS, MPEIBIBISAEMBIE K CXeMaM YIPaBICHUS.

TuroBbI€ 3BEHbSI CXEM YIIPABICHUS.

[loHnaTrie MOMEHTa MHEPLIMM YU MOMEHTA cOoNpoTuBIeHUs. Kunematuueckue
CXEMBI.

[TpuBOAHBIC XapaKTEPUCTUKHA paOOYHMX MAIIUH. MeXaHUYeCKHe XapaKTepu-
CTHUKH.

AnnapaTypa py4yHOTO YyIpaBieHusi. ABTOMaTHYeCKuEe BbIKItoUarenu. Ila-
KETHBIC BBIKITIOUaTE M. BBIOOp aBTOMAaTHYECKHUX BBIKITIOUATEIICH.
AnmnapaTypa py4HOro ynpasiieHus. MarauTHele myckaTenu. KoHTakTopsl u
pene. BeiOop MarHUTHBIX MycKaTese u pere.

PerynupoBaHue CKOpOCTH BpallleHUs] ACUHXPOHHBIX JIBUTATENEH.
PerynupoBaHue CKOpOCTH BpalllEHUsI IBUTATENE TOCTOSIHHOTO TOKA.
CxeMmbl ynpaBJ€HHUs HA OCHOBE JIOTUYECKHX KOHTPOJUIEPOB
Knaccuduxaims aBToMOOMIBHBIX aKKyMYyJISTOpHBIX OaTtapeit (AKB).
OcHoBublie xapaktepuctuku AKbD.

YerpoiictBo AKD. [IpuHumn neuctaus.

DnekTpoOe30nacHOCTh. Bo3aelcTBHE 2JIEKTPUYECKOTO TOKA Ha YEJIOBEKA.
3azemiieHHUE U 3aHyJIeHHEe. MeponpusiTUs MO 3JIEKTPOOE30MaCHOCTH.

3amavu K 3K3aMeHy

1. MoxHo 51 BKJIIOUUTH B ceTh 220 B pesuctop, Ha KOTOpoM HamucaHo: a) 36
Owm, 150BT; 6) 2.2xkOMm, 25 BT; B)4.7 kOM,5 B1?

2. Ilonesoit TenedOHHBIN MPOBOJI COCTOMTU3 3-XCTAIBHBIX MPOBOJIOKH 4-X MeJ-
HbIX. Jluametp kaxnoiu npoBojoku 0.3mM. KakoBo conpoTUBIIEHHE OJTHOTO K-
JoMeTpa Takoro mposoma? YiaenbHoe comporuBieHne cramd 20%10° Om*wm,
mem— 1.7%10° Om*m.

3. UeTtsIpe MaMmnoyku, paccuyuTaHHbie Ha HanpsokeHue 12 Burtok 0.3A, Hamo co-
CAVHUTH MapaJIeIbHO M MUTATh OT UCTOYHMKA HampsokeHus 24B. Kakoe no-
MOJIHUTEITFHOE COTIPOTUBIICHUE CIIEYET BKIIOUUTH MOCIEIOBATEIIBHO C UCTOY-
HukoM? Kak n3mMeHUTCS HaKal, eclid OJHY JaMIy BHIKPYTUTh?
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. Ha namne nakamuBanus Hanucano: 40Bt, 230B. KakoBbl ee TOk U conpoTuB-
JeHue B pabodyeM pexume?

. B anexTpuueckom oborpesarene, paccunTaHHOM Ha HampsbkeHue 220B, ume-
ercst e cnupanu 1o 80 Om kaxnas. C MOMOUIbIO NEPEKIIIOUATENST MOKHO
BKJIFOUUTh B CETh OJHY CIIUPAJIb, JBE COUPAIU MOCIEAOBATEIBHO WU JABE CIIH-
panu napajuieabHOo. HaliTh MOIIHOCTB B Ka)KJIOM CIIydae.

. berroBoit waitHuk (220B,Pu=2.2kBt) u 6siTOBO# yTiOT (220B,Py=1.1kBT) CO-
CIMHCHBI TIOCIICIOBATEIIBHO M MTOAKIIOUEHBI K NCTOYHHUKY HampsikeHus 380 B.
Kakast MOIIHOCTH BbIACISIETCS B Kaxa0M? UTO MPOM30MIET, €Clu yTIOT 3aMe-
HUTH Ha nasibHUK (220 B, Pi=60 BT)?

. DIIEKTPOABUTATENIb TPY30BOr0 MOJAbEeMHUKA paboTaeT ot HampsikeHus 380B u
notpebsier Tok 20A. Kakos KIIJ[ mammunsl, ecnu rpy3 maccoit 1000xr 3a 50
CEKYH/I IOJHUMAETCS Ha BBICOTY 19 M?

. Axkymyisarop (3.7 B ,2000mA *4ac) 3apspkaercs ot 10% 3apsima mo 100% 3a
40 munyt. Kakas cpenHsas MOIIHOCTb noTpedsieTcst oT cetu, eciu KIIJI 3a-
panHoro ycrpoiicta 80%7?

. Ucrounuk D/IC E=12B Harpy»eHa B COECIWHEHHBIE MOCIEAOBATEIbHO PE3U-
ctopbl R1=300 Om u R2. [Ipu kakom 3HaueHun R2 majgeHue HampsKEHUsS Ha
HeM 2.4 B?

10.HaiiTu conpoTuBieHue Mexay Toukamu A u B.

R R R
e B o I

11.HaiiTu conpoTuBieHue Mex Iy Toukamu A u B.

R R

e
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A 1 B A > B

12.Uctounuk HanpspkeHuss E=12B Harpyxena Oamtactaeiii pe3uctop Rb=1000
Om u tepmuctop. COnpoTUBICEHHE TEPMHUCTOPA OMUCHIBACTCS BBIPAKEHUEM:
Rt=50000/(20+t)Owm, rae t- ero Temneparypa no Lenscuro. [Ipu kakoit Temrie-
parype BonbTMETp noKaxkeT 4B? A npu kakoit V=10 B?

O
: Y

Rt

13.Ha cxeme E1=110B - ucrounuk Hanpspbkenus. Bennunna pesuctopoB:R1=R2
=R3 =R4=R5 =R6 =R7 =10 Owm. HaiiTu HanpskeHHUE BO BCEX TOUYKAX OTHOCHU-

TenpHO «3emimy G.
Ql P E

A

CD LRz %RSD

El R ‘ :
3 ]
R7 H R6 3

14.Ha cxeme E1=12 B, E2=9 B, E3=21 B - UCTOYHHKHN MOCTOSHHOTO HaIIpsDKE-
Hus. BenrnunnapesuctopoB:R1 =R2 =R3=6 Owm. UTo nokaxxet BOIbTMETP?

Rllj RZIj R3
@ Oy

Y

El E2 E3
15.B npuBeaeHHON cxeme HanpsbkeHue ncrounnka E=200B. Benuunnsl pe3ucto-
poB: R1=30 Om, R2=10 Om,R3=20 OM, R4=40 OmM. HaiiTu TOK B mepeMbluKe
AB.

RL A R2
S —
HCH

©



B

16.Ha cxeme E-uctounuk HampspkeHus. CxemMa HMMEET CIEAYIOIINE MapaMeT-
pei:E=100B R1=40 Om,R2=10 OM,R3=12 Om, R4=30 Owm,
Kakast MOIIHOCTB BbIAEISIETCS B pe3ucTopeR4?

R1 R3

L

R2

17.CocTaBuTh cHCTEMY ypaBHEHUH Ha OCHOBE 3akOoHOB Kupxroda mis pacuera
BCEX TOKOB, 0003HAYMB MPEIBAPUTEIBHO UX HAIIPABJICHUS.

R1 Y R3

g1 R2 E2

18.CocraButh cucTteMy ypaBHEHHMI Ha OCHOBE 3akoHOB Kupxroda s pacdera
TOKOB, 0003HAYUB MPEABAPUTEIIHHO UX HAMPABICHUS.

R1 R2
1

)
[3

R3 R4

E2
R5
19.CocraButh cucteMy ypaBHEHUN Ha OCHOBE 3akOoHOB Kwupxroda mis pacuera
TOKOB BO BCEX DJIEMEHTAX 11N, 0003HAYMB MIPEABAPUTEILHO X HAMPABICHUS.

28
—
41 L

J

OO .0 P
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R1 RS3

E3R5

El R2 E2
20.0Onpenenuth Toku B BetBsiXx. E1=60 B, E2=65 B, E3=50B, R1=R2=50 Owm,

R3=100 Om.
*{] Rq] Rq]

El E2 E3

21.E1 u E2-ucrounuku noctosHHoro HampsbkeHus. E2=100B. Benuuuna pesu-
ctopoB: R1=500M, R2=10 Om, R3=30 Om. Tok udepe3 pe3uctop RIne uzer.
KakoBo 3nauenue E1? Kakoii Tok noiiaer uepes peauctopR1, ecntuE1=100 B?

G D

22.Ha cxeme E-uctrounuk nampsokerus 120B. Jlpyrue mnapameTrpbl CXEMBI:
R1=3000M, R2=2000M, R3=1000m, R4=1500Mm, R5=600mM. Kakas momi-
HOCTb Bbiaensercsa B pesucrope R5? Ilpu kakoi BenmunHe RS 3Ta MOIMIHOCTH
MaKCUMaJlbHa ¥ KaKOBO €€ 3HaueHue?

23. EMKocTHOE conpoTuBiieHne KoHieHcaropa Ha yactote 400 I'u cocraBusier 500
OmM. KakoBa eMKOCTh KOHAEHCAaTOpa?

24.B kartymike, MOJKIIOUEHHON K MCTOYHHKY TepeMeHHOro HarpsokeHus 380 B,
50 I'u, ycranoBwics Tok 0.2A. HallTh HHOIYKTUBHOCTh KaTymkd. OMHUYECKUM
COIPOTHBIIEHUEM NPEHEOPEUb.

25.B posetky 220B,50 I'i1 BKiItoueHa MHAYKTUBHOCTH 3.5 I'H. HaiiTu Tok B 1ienu.
1. B pozetky220B, 50l BkiroueHna eMkocts 2MK®D. Haiiti TOK B 1ienu.
2. B pozetky220B 50 I'n mocnenoBaTenbHO BKIKOUEHBI KOHAEHCATOP EMKO-
cThi0 2 MK®D 1 mHAYKTUBHOCTH 3.5 ['H. Halitn Tok B nienmu.
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3. Bpozetrky220B 50 'y napasnienbHO BKIIFOUEHBI 1 HHAYKTUBHOCTD 3.5 ['H 1
eMKOCTh 2 MK®D. HaillTu TOK B KaK101 BETBU U OOIIUN TOK.

26.K ucrounuky nHanpspkerus u =200*sin(1000*t) moakiroueHa Karymika, TOK B
KOTOpO# omuchkiBaeTcss BeipaxkeHueM:1 =11*sin(1000*t -57°). Haiitu uHIyK-
TUBHOCTB M aKTUBHOE COTIPOTUBJICHUE KATYIIKH.

27.3amaHbl MTHOBCHHBIC 3HaueHHsS TOKOB 1;=12S5in(314t-60°),i,=8sin(314t-150°),
15=10co0s(314t+300). [TocTpouTh BEKTOPHYIO AHArpaMMy TOKOB, a TaK)Ke Ipa-
(GUKHM MX MTHOBEHHBIX 3HAUYCHU (BOJIHOBYIO TUArpaMMYy).

28.MrHuoBeHHOe 3HaucHHe Toka 1 =282Sin(314t-30°). IIpuBecTu BBIpaKEHUE IS
KOMITJIEKCHOW aMILUTUTYIbI U KOMILJIEKCHOTO JIEWCTBYIOIIETO 3HAYEHUSI 3TOTO
TOKa B MMOKa3aTEIbHON, TPUTOHOMETPUUECKON U anredpandeckoi popmax.

29.Ha cxeme E— reneparop cuHycouaanbHOTO HampsbkeHus amrouryaon 200 B.
Konnencatopsr umeroT eMKOCTHC1=4 MKD n C,=6 Mk®d. [Ipubops! moka3piBa-
10T cpenHekBaapatnyHoe3HaueHne V=50B, A=1A. Ha kakoii yactore padboraer
reHepaTop?

R c1
Hi

C2

|®J

30.E-reneparop nepemennoro HanpspkeHus. C1=5 mx®, C2=10 Mx®, C3=3 Mk,
C4=2mk®. ITokazanus npubopos:V=24 B, A=0.6 A. Ha kaxoit yactote pabo-
TaeT reHeparop? Kakoe nanpspkenue B Touke D oTHOcUTENBbHO 3eMITn?

Cl C2

1 11—
C3 =
C4 ==

31. CocTaBUTh NPUHLHUIIMAIBHYIO CXEMY, BEKTOpHas Juarpamma KOTOpPOW H300-
pak€Ha Ha YepTexKe.

u3 us

u2 Y

u6
ul
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£ u7
32. Kongencarop emMkocthio 0.5Mk® uepes pesuctop 300 OM moAKIIIOUEH K HC-
TOYHUKY nepeMeHHoro HanpsbxeHus 110 B, 2000 I'n. Kakas MOIIHOCTH BbIfE-
JISI€TCSI B COPOTUBIICHUU ?
33.Jlns pacuera n300pakeHHON CXEMbI CUMBOJIMYECKMM METOJOM 3aJ1aTh HaIlpaB-
JICHUSI TOKOB M COCTaBUTh CHUCTEeMbl ypaBHeHHI Kupxroda, pazaenbHO s
JNIEHCTBUTENBHBIX M MHHMBIX COCTaBJIIOIIMX TOKOB. Ilomarate 4mciieHHBIE
3HAYCHUSI AaKTUBHBIX U PEAKTUBHBIX COMPOTHUBJICHUM, a TaKXKe BEIUYHUHY W
HaYaJIbHYIO (pa3y HCTOYHUKA W3BECTHBIMHU.

c1
al

@

Py,
[EY
— ]
A
N

—
[EEN

L VYV
@)
N

34.Ha CXeMe ~E VICTOYHHK IIEPEMEHHOTO HaIPSKEHUS 400
B.R1=R2=XC=XL=200 OmM. HaiiTu TOKM BO BCE€X BETBAX U HAIPSIKCHHE ME¥K-
Iy Toukamu A u B.

35.Ha cxeme ~E HCTOYHHMK MEPEMEHHOTO HAMPSHKEHUs CACHCTBYIONTMM3HAUYCHH-
em200 B. Yacrora -50 I'm. C=3 mx®,L.=5 I'n, R1=R2=1000 Om. Haiitu TOoKH
BO BCEX BETBAX LIEMIH U MOJYJIb HAITPSKEHUS] MEXIy Toukamu A u B.

S
éf B

YV

A
R1 R2

36.KonneHncarop u KaTymKauHAYKTUBHOCTHUCOEIUHEHBI MOCIEI0BATEILHO U TIOI-
kioueHsl Kk cetu 220 B, 50 I'm. Hanpsoxenuenakonaencarope380 B. Uemy-
PaBHO HANPSDKEHUEHA KaTYIIKe, €CIIUB IEMU Pe30HAaHCHATIPSKCHUI?
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37.Kongencarop , peauctop R=10kOm u kxatymika uaayktuBHocTH L=200mk['H
COEMHEHBI MAPAJUICTBHO U MOJKIIOYEHbl K UCTOYHUKY MEPEMEHHOTO Hampsi-
)kennsa U=50B, f=200kI['n. Kakoii qomkHa OBITH BEIMYMHA €MKOCTH, YTOOBI B
IIET BO3HUK pe30HaHC TOKOB? HalTu oOmmMii TOK M TOK B KaKJIOW U3 BETBEH
npu pe3oHaHce. [loTepu B KaTylike HE YUYUTHIBATb.

38. B tpex ¢aznom mpuemuuke sHepruu R1=55 Om, R2=R3=100 Om. da3zHoe
Hanpspkenue 220 B. OnpenenuTs nokazaHusi aMIepMeTPOB.

39. BrpexdaznomnpuemankedsHeprunR 1=R2=R3=100 Owm. JluneitHoeHampsoKe-
Hue380 B. Omnpenenutps Moka3aHUsi aMIIEpPMETPOB MPHU CIEAYIOIIUX YCIOBUSAX:

40.1-paBHOMEpHAsT Harpyska; 2 —KOpOTKoe 3aMbikaHue R1 u oOpbIB HYIIEBOIrO
npoBoja; 3 -00pkIB pesuctopa R1 u Hanuuue HyneBoro nposojia; 4-o0pbIB pe-
3uctopa R1 u HerTpanu.

7.4 MeToauvecKkue MaTepuaJibl, ONpeaeasoiie nNpoueaypbl OleHUBA-
HHS 3HAHUN, YMEHUH U HABBIKOB M ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YUIHX
Tanbl (OPMUPOBAHUA KOMIIETEHIMA

Kputepuu oueHku J1aboparopHbIX padoT

Ouenka «5» (OTIMYHO): BBINOJHEHBI BCE 3aJaHMs J1aOOpPaTOPHON padOTHI,
CTYACHT YETKO U 0e3 OMMOOK OTBETHII HA BCE KOHTPOJIBHBIE BOIIPOCHI.

Ouenka «4» (XOpoIIO): BBINOJHEHBI BCE 3aJaHus J1a0OpATOPHOUM padoTHI,
CTYZCHT OTBETHJI HA BCE KOHTPOJBHBIE BOMPOCHI C 3aMECUaHHUSIMH.

Ouenka «3» (yI10OBIETBOPUTEIBHO: BBIIIOJIHEHBI BCE 33JaHUs TAOOpaTOpHOU
paboTHI C 3aMEUaHUsIMHU, CTYICHT OTBETUJI Ha BCE KOHTPOJbHbIE BOMPOCHI C 3aMe-
YaHUSMHU.

Ounenka «2» (He 3a4TEHO): CTYJECHT HE BBINIOJIHUJ WM BBIOJHWI HEIpa-
BUJIBHO 3aJaHusl JJabopaTOpHOW palOThl; CTYACHT OTBETHJI Ha KOHTPOJIbHBIE BO-
IPOCHI C OIIMOKAMU WJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI

Kpurtepusimu oueHku pedepara sBISIOTCS: HOBH3HA TEKCTa, 0OOCHOBAH-
HOCTH BHIOOpA MCTOYHHUKOB JIMTEPATYPHI, CTENIEHb PACKPBITUS CYIIHOCTH BOIPOCa,
coOJroieHus1 TpeOOBaHUN K OPOPMIICHHUIO.

OreHKa «OTJIMYHO» — BHITIOJHEHBI BCE TPEOOBAHUSA K HalMCaHUIO pedeparta:
o0o3HaveHa mpodJieMa U 000CHOBAHA €€ aKTyaJIbHOCTh; CJIeJIaH aHaIu3 Pa3InYHbIX
TOUYEK 3PEHUS Ha pacCMaTpUBaEMYI0 IPOOJIeMy U JIOTUYHO M3JI0KEHa COOCTBEHHAs
NO3UIMS; CPOPMYIUPOBAHBI BBIBOJBI, T€Ma pPACKpbITa IMOJHOCTHIO, BBIJIEPIKaH
00BEM; COOITIOICHBI TPeOOBAHHUS K BHEITHEMY 0(OPMIICHHUIO.

OrneHka «XOpomio» — OCHOBHbIE TpeOOBaHUs K pedepaTy BBHINOIHEHBI, HO
IpU 3TOM JOMYIIEHbl HEAOYETH. B yacTHOCTH, MMEIOTCS HETOUHOCTH B H3JIOXKE-
HUM MaTepuana; OTCYTCTBYET JIOTHYECKasl MOCIeI0BATENIbHOCTh B CYXACHUSIX; HE
BbIIEpKaH 00bEM pedepaTa; UMEIOTCA YIYIEHUs B 0()OPMIICHUH.
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OneHKa «yIOBJIETBOPUTEJIbHO» — UMEIOTCA CYIIECTBEHHBIE OTCTYIUICHUS
oT TpeboBaHMil K pedepupoBannio. B yacTHOCTU: TemMa OCBellleHa JUIIb YaCTUYHO;
JOMyIIeHbl (haKTHUeCKHe OMMOKHU B COJEpKaHUM pedepara; OTCYTCTBYIOT BBIBO-
JTBI.

OneHka «HeyJI0BJEeTBOPUTEIBLHO» — TeMma pedepara He packphiTa, 0OHa-
PYKHMBAETCSl CYIIECTBEHHOE HETOHMMaHue MpoOeMbl win pedepaT HE IpeIcTaB-
JIEH BOBCE.

KpuTtepun onieHKu 3HAHUH NPU MPOBEIeHUN TECTUPOBAHUS

OreHKa «OTJIMYHOY» BBICTABIISICTCS MPU YCIOBUU MPABUILHOTO OTBETA CTY-
JIEHTa He MeHee YeM Ha 85 % TeCTOBBIX 3aJaHuUi;

OreHKa «XOPOI0» BBICTABIISCTCA MPHU YCIOBUU MPABIIIBHOTO OTBETA CTY-
nenTa He MeHee ueM Ha 70 % TeCTOBBIX 3aJaHHI;

OlieHKa «y10BJI€TBOPUTEIbHO» BBICTABISICTCS MPU YCIOBUU MPABUIBLHOTO
OTBETa CTy/JcHTa He MeHee ueM Ha 51 %;

OlieHKa «HEeY/10BJIETBOPUTEIbLHOY» BHICTABIISACTCS IIPH YCIOBUH ITPAaBUIIBHO-
ro OTBeTa CTyJieHTa MeHee YeM Ha 50 % TeCTOBBIX 3aaHuM.

Pe3ynbTaThl TEKyIIEro KOHTPOJIS HMCIOJB3YIOTCS MPH IMPOBEACHUU MPOMeE-
JKyTOUHOU aTTeCTAIUH.

Kpurtepuu ouieHKH Ha IK3aMeHe

OlleHKa «OTJIMYHOY» BBICTABJISICTCS OOydYaromemycsi, KOTOpbId oOiagaeT
BCECTOPOHHUMHM, CHUCTEMATU3UPOBAHHBIMU W TJIYOOKMMH 3HAaHMSIMU MarTepualia
y4eOHOM MporpaMMbl, yMEET CBOOOJHO BBIMOJHSThH 3aJlaHUsl, TTPEAYCMOTPEHHbIC
y4eOHOH MpOTrpaMMOl, YCBOMJI OCHOBHYIO U O3HAKOMUJICS C JOMOJIHUTEIBLHOM JIH-
TepaTypou, peKOMEHJOBaHHOW y4ueOHOM mporpamMmoit. Kak mpaBuiio, orieHka «oT-
JIMYHO» BBICTABJISIETCS 00YYaIOIIEMYyCsl YCBOUBIIIEMY B3aHMOCBSI3b OCHOBHBIX T10O-
JIO’)KEHUN ¥ TIOHSATUH JUCIUTUIMHBI B UX 3HAYCHUHU IS PUOOpeTaeMoi crienuaib-
HOCTH, MPOSIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTH B NMOHWMAHUU, U3JIOKEHUH U HC-
MOJIb30BAaHUU Y4E€OHOTO Marepuaja, MPaBWIBHO OOOCHOBBIBAIOIIEMY TPUHSATHIE
pELIeHUs, BIAJCIOIIEMY PA3HOCTOPOHHUMHU HABBIKAMHU WU MPUEMAMH BBIIOJHEHUS
MPAKTUYECKUX PaOOT.

OneHka «XOpoUIO» BBICTABISIETCS 00yYaroleMycsi, OOHApYXUBILIEMY IOJI-
HOE 3HAHME MaTepuajia yueOHOW MPOrpaMMbl, YCIICIIHO BBHITIOJHSIOMIEMY Tpeay-
CMOTpPEHHBIE y4eOHOUW MporpaMMoOi 3aJaHus, YCBOMBIIEMY MaTepuanl OCHOBHOM
JUTEpaTyphl, PEeKOMEHJO0BaHHONW yueOHOM mporpammoi. Kak mpaBuio, oleHKa
«XOpOUIO» BBICTABIISIETCS 00YyYalolEMyCsl, MOKa3aBIlIeMy CHUCTEMaTU3UPOBAHHBIMI
XapakTep 3HAHUW MO JAUCIUILIMHE, CIIOCOOHOMY K CaMOCTOSITEIbHOMY IOTOJIHE-
HUIO 3HAHUU B XOJIe JaJbHEHIIen ydeOHol U mpodecCuOHATBLHON AESITEIbHOCTH,
MIPAaBUJILHO NPUMEHSIOIIEMY TEOPETUUECKUE TTOJ0KEHHUS IPU PELICHUU MPAKTHYE-
CKHUX BONPOCOB W 3aJlay, BJIAJICIONIEMY HEOOXOAMMBIMA HAaBBIKAMHU U TPUEMaMU
BBITIOJIHEHUS MMPAKTUYECKUX PaboT.

OreHKa «yA0BJE€TBOPUTEIbHO» BBICTABISETCA O0ydYaIOMIEMYCs, KOTOPBIMA
MOKa3aJl 3HaHWE OCHOBHOTO MaTepHalia y4eOHOU MporpaMMbl B 00bEeMe, T0CTATOY-
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HOM M HEOOXOJUMBIM IS JaJIbHEHIIIeH y4eObl U MpeAcTosIIeld paboThl MO CIeu-
JIIbHOCTH, CTIPABUJICS C BBIMOJHEHUEM 33/IaHUM, MPETyCMOTPEHHBIX Y4E€OHOU Mpo-
IrpaMMO#, 3HaKOM C OCHOBHOM JUTEpaTypod, PEKOMEHJIOBAaHHOW y4eOHOM mpo-
rpammoii. Kak mpaBuiio, olleHKa «yJIOBJIETBOPHUTEIILHO» BBICTABISIETCS 00y4aro-
IEMYCs, JOMYCTUBLIEMY MOTPEIIHOCTH B OTBETaX HA 3K3aAMEHE WJIM BBITIOJHEHUH
HK3aMEHAIMOHHBIX 3aJaHui, HO 00JaJaronieMy HEOOXOJAMMBIMU 3HAHUSIMU IO/
PYKOBOJICTBOM MPENOJABATENS Il YCTPAHEHUSI ATUX MOTPEMIHOCTEMN, HapylIao-
HIeMy MOCJIEJOBATENbHOCTh B M3JIOKEHUM y4€OHOIO Marepuajia U HCIBIThIBAIO-
HIeMy 3aTPYAHEHUS IPH BBIMOTHEHUH MPAKTUYECKUX padoT.

OneHKa «HeyI0BJIETBOPUTEIBHO)» BBICTABISIETCA O00y4YaroIIEeMycs, HE 3Ha-
IOLEMY OCHOBHOM 4acTHU MaTepuajia yaeOHOM MporpaMMel, JOIYCKAIOIIEMY IPUH-
[UIHAIbHBIE OUITMOKH B BBITIOJHEHUH MPEAYCMOTPEHHBIX y4eOHOW MpOorpaMMoit
3aJJaHuil, HEYBEPEHHO C OOJBIIUMHU 3aTPYAHEHHUSIMH BBITIOJIHAIONIEMY MpaKTUYe-
ckue padoThl. Kak mpaBuiio, olleHKa «HEYA0BIETBOPUTEILHO» BBICTABISETCSA 00Y-
YaIOIIEMYCsl, KOTOPbII HE MOXKET MPOJODKUTh 00yYeHHUE WM MPUCTYIUTh K Jies-
TEIBHOCTH 10 CIEUUAIBHOCTH 10 OKOHYaHUU YHUBEpCUTETa 0€3 TONOJHUTENbHBIX
3aHATUHN 110 COOTBETCTBYIOIIECH AUCLUILINHE.

8 IlepeyeHb OCHOBHOM ¥ JIONOJTHUTEIbLHOM JIUTEPATYPHI

OcHoBHasl yueOHas1 IUTEpaTypa
1.CmupuoB FO. A., MyxanoB A. B. DIeKTpOHHbIE U MUKPOMPOIECCOPHBIE
CHUCTEMBI yMpaBJICHUS aBTOMOOWJEH [DIeKTpoHHBIH pecypc]: YueOHoe mocobue.

— CII6.: UznarensctBO «Jlanby, 2012. — 624 c.: uin. — (Y4eOHUKHU 11 BY30B.
CrneunanbHas nuteparypa). — Pexxum nocrtymna:
http://e.lanbook.com/view/book/3720/page4/.—  OBC  «M3marenbcTBO

«JIanby, O MTapOIIO

2.Ymxxkor 0.I1. DnexkTpoobopynoBaHre aBTOMOOWIICH W TPaKTOPOB [DJeK-
TPOHHBIN pecypc]|: yueObHoe nocooue/ YnxkoB FO.I1.— DnekTpoH.TEKCTOBBIE AaH-
Hele.— M.: Mamunoctpoenne, 2007.— 656 Cc.— Pexum pgoctyma:
http://www.iprbookshop.ru/5188.— 3BC «IPRbooks», 1o maposio

3.CucTeMbl JIEKTPOCHAOKEHHS M DJICKTpO3alycKa JBUTATeNIeld aBTOMOOU-
Jell U TPaKTOpoOB [DIEKTPOHHBIN pecypc]: yueOHoe mocobue/ A.B. bepuios [u
Jp.].— DJEKTPOH.TEKCTOBBIE AaHHble.— M.: U3natensckuit jom MOU, 2011.—
96 ¢.— Pexwum moctyma: http://www.iprbookshop.ru/33132.— DBC «IPRbooks,
O MapOJTI0

4.9nextpoodopynoBanue TC AIIK: Meroaudeckue ykazaHus IS jabopa-
TopHBIX padot / A. A. Tutryuenko. — Kpacaomap: KyoI'AY, 2016. — 21 c. —

Pexum nocryma -

https://edu.kubsau.ru/file.php/115/UP_EHIektrooborudovanie_traktorov_i_a
vtomobilei.pdf

JlonoiHMTE IbHAA yYeOHAasl JIUTEpaTypa
1.Cocaun JI.A. ABTOTpOHUKA. DJIEKTPOOOOPYI0BAHUE U CUCTEMbI OOPTOBOM
aBTOMAaTHKHA COBPEMEHHBIX JIETKOBBIX aBTOMOOWJIEH [DIEKTpOHHBIN pecypc]:
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http://e.lanbook.com/view/book/3720/page4/
http://www.iprbookshop.ru/5188
http://www.iprbookshop.ru/33132
https://edu.kubsau.ru/file.php/115/UP_EHlektrooborudovanie_traktorov_i_avtomobilei.pdf
https://edu.kubsau.ru/file.php/115/UP_EHlektrooborudovanie_traktorov_i_avtomobilei.pdf

yaeoHoe nocobue/ Cocaun J[.A.— DnekTpon.TekcToBbie manapie.— M.: COJIOH-
[MTPECC, 2008.— 272 ¢c.— Pexum moctyma: http://www.iprbookshop.ru/8634

2.Huxonaenko C.A. ABTOMartu3aiusi TEXHOJOTHMUECKUX MPOIECCOB: y4eo-
Hoe nocobue / C.A. Hukomnaenxo, [{.C. LHokyp. — Kpacuogap: Ky6I'AY, 2017. —
109 ¢. — Pexxum noctyna: http://edu.kubsau.ru/mod/resource/view.php?id=4555

3.borateipeB H.M. CoBpemeHHbIe amnmapaThbl YIpaBiIeHUS U 3alIUThL: Yueo-
HUK 114 By30B - Kpacnomap: OOO «Kpon», 2016 - 480 c.

4. JInarHoCTHKA 3JICKTPOOOOPYIOBAHHUS aBTOMOOWIICH M TPaKTOPOB: Y4eO-
Hoe mocooue / B.A. HaGokux. — M.: ®opym: HUL] Uudpa-M, 2013. — 288 c. -
(Bricmiee ob6pazoBanue: bakamaBpuar). ISBN 978-5-91134-683-6. — Pexxum m0-
cryna: http://znanium.com/bookread2.php?book=360226

5.0cekun  C.B. ABTOMaTH3UpOBaHHBEIN 3JeKTponpuBoa: YueOHuk/C.B.
OCpKUH: 000  «Kpom», 2014.-511 c. — Pexmm  pmocrymna:
http://edu.kubsau.ru/file.php/124/04 _Avtomatizirovannyi_ehlektroprivod.pdf

6.TutoBa WM.B. TexHoJOTHS CETBCKOXO3SHUCTBEHHOTO MAIIMHOCTPOCHUS
[DNEeKTPOHHBIN pecypc] : METOAUYECKUE YKAa3aHHs JJIs1 KypCOBOTO MPOEKTHPOBa-
HUS 10 JUCHUIUIMHE «TEeXHOJNOrus CelbCKOXO3SMCTBEHHOTO MAIlIMHOCTPOEHUS
qutst HanpasiieHus 35.03.06 « ArpounkeHepus», npopuis « TexHuueckuit cepBuc B
AIIK» / 1.B. Turosa, B.K. AcTtanuH. — DJIEKTPOH.TEKCTOBBIE JIaHHbIE. — Bopo-
Hex: Boponexckuii ['ocynapcTBeHHbIl ArpapHbiil Y HUBepcuTeT uM. MiMneparopa
[Terpa IlepBoro, 2017. — 72 c. — 2227-8397. — Pexum pgocryma:
http://www.iprbookshop.ru/72843.html.

7.9nexTpoobopynoBanre 1 ICY ]l OIOMKETHBIX JETKOBBIX aBTOMOOHJICH:
[Ipaktueckoe nocodue / Pomun A.B. — M.:COJIOH-IIp., 2015. — 112 c.: un.
ISBN 978-5-91359-144-9. — Pexxum mocrymna:
http://znanium.com/bookread?2.php?book=884454

8.0nexTpuueckrue MamuHbl. ACHHXPOHHBIC U CUHXPOHHBIE MaIluHbl. Jlabo-

patopublii npaktukym. YecHok E.H., CrpwxkxoB N.I'. — Pexum pocrymna:
https://edu.kubsau.ru/file.php/124/08 _Asinkh. i sinkhr._mashiny. 2013g.pdf

O Ilepeyennb pecypcoB MH(POPMALNMOHHO-TEJIEKOMMYHHKAIMOH-
Hoil ceTH «AHTEpHET»

— OBC
Ne | HammenoBanue TemaTuka
1 Znanium.com YHuBepcabHas
2 IPRbook YHHBepcaibHasl
3 | O6pazoBarenpubiii mopran Kyol'AY YHuBepcanbpHas
4 | U3narenbctBO «JIaHb) Berepunapus, cenbckoe XO3SHCTBO,
TEXHOJIOTUSI XPaHEHHUs U THepepadOoTKu
MTUIIEBBIX MPOJTYKTOB

— PEKOMEH]IyeMble HUHTEPHET CANTHI:
1.BaxnamoB B. K. ABroMo6min : OCHOBBI KOHCTPYKITUH : YY€OHUK 1T CTYI.
BhbicHl. yue0.3aBenenuii / B. K. BaxmamoB. — 4-e u3g., crep. — M.: U3znarensckuii
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http://www.iprbookshop.ru/8634
http://znanium.com/bookread2.php?book=360226
http://www.iprbookshop.ru/72843.html
http://znanium.com/bookread2.php?book=884454
https://edu.kubsau.ru/mod/resource/view.php?id=2410
https://edu.kubsau.ru/mod/resource/view.php?id=2410
https://edu.kubsau.ru/file.php/124/08_Asinkh._i_sinkhr._mashiny._2013g.pdf

HeHTp «Akanemus», 2008. — 528 c. [DnexTpoHHbI pecypc]: — Pexxum pocrymna:
http://padabum.com/d.php?id=19578

2.Y CTpONCTBO, OOCITY>KMUBAHHE U PEMOHT aBTOMOOWJICH [DNEeKTpOHHBIA pe-
cype]: — Peskxum noctyma: http://www.dvfokin.narod.ru/

3.CucteMbl COBPEMEHHOTO aBTOMOOWIISI [DIEKTPOHHBIN pecypc]: — Pexum
nocryna: http://systemsauto.ru/

10 MeToanueckue yKa3zaHusl JJisl 00y4alOUIMXCHA 10 OCBOEHHIO
TUCHUILIAHBI

1. Ocekun C.B. VMcnosb30BaHNE MHTEPAKTUBHBIX METOJOB OOY4YEHUS MPHU MOJArO-
TOBKE OakanaBpoB M MarucTpoB: metoi. pexom. / C.B. Ockkun, H.W. borarsi-
péB. - Kpacuomap: KyoI'AY, 2014. — 128 c¢. — Pexum pgocryna:
https://edu.kubsau.ru/file.php/124/1.pdf

2. Ocekun C.B. Meroandeckue peKOMEHIAIMK TI0 MPOIEAYPE OICHUBAHMS 3HA-
HUW, YMEHUHN, HABYKOB U OIbITA JICITEIHHOCTH, HA 3Tanax (OpMUPOBAHUS KOM-
neteHimit.-Ky6l'AY.- Kpacnomap, 2016.- 53 c¢. — Pexum pgocryma:
https://edu.kubsau.ru/file.php/124/01_Metodichka_kompetencii2016 1_.pdf

3. MeTonuka skcnepuMeHTanbHBIX nccnenoBanuii / H.C. bapakun, H.U. borarsi-
peB, A.A. Kymeiiko — Kpacnomap: KyoI'AY, 2019. — 89 c. un. — Pexxum nocty-
na:
https://edu.kubsau.ru/file.php/124/MU_Metodika_ehksperimentalnykh_issledov
anii_532298 v1_.PDF

4. DnekTpuuecKue MalluHbl. ACHHXPOHHBIE U CUHXPOHHbBIE MalluHbl. JIaGopartop-
Hbil npaktukym. YecHrok E.H., CrpmxkoB W.I. — Pexum pocryna:
https://edu.kubsau.ru/file.php/124/08_Asinkh._i_sinkhr._mashiny. 2013g.pdf

5. DnekrpoodopynoBanue TC AIIK: Meroauueckue ykazanus AJis J1aDOpaTOpPHBIX
pabot / A. A. Tutryuenko. — Kpacuogap: KyoI'AY, 2016. — 21 c. — Pexxum no-
cTymna:
https://edu.kubsau.ru/file.php/115/UP_EHIektrooborudovanie_traktorov i _avto
mobilei.pdf

11 Ilepeyenb MHGOPMAUMOHHBIX TEXHOJIOTHH, UCIOJIb3yeMbIX
IPU OCYLIECTBJICHMH 00pPa30BaTEILHOIO MpPOLeEcca M0 JUCHMIINHE,
BKJII0Yasl MepeYyeHb NPOrPaMMHOI0 odecre4yeHuss 1 MHpopMannoH-
HBIX CIIPABOYHBIX CHCTEM

HNupopmalinoHHbIE TEXHOJIOTUH, UCIIOJIb3yeMbIe MPU OCYIIECTBICHUH 00pa-
30BaTEIbHOIO Mpollecca MO TUCIHUILUIMHE IMO3BOJISIIOT: 00ECTeYUTh B3aHUMOJCH-
CTBHE MEXJY YYaCTHHKAMM OOpa30BaTEIbHOIO IIPOLECCa, B TOM YHCIIE CUHXPOH-
HOE U (WJIM) aCUHXPOHHOE B3auMO/JIecTBUE TTocpecTBOM ceth "MHTepHer"; Qpuk-
CHUpPOBaTh XO0Jl 00Pa30BATEIBHOrO MPOLIECCa, PE3YJIbTATOB MPOMEKYTOYHON aTTe-
CTAallUU 1O JAMCLUHUIIMHE U Pe3ylbTaTOB OCBOCHUS 0Opa30BaTENbHON MPOrPaMMBI;
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https://edu.kubsau.ru/file.php/115/UP_EHlektrooborudovanie_traktorov_i_avtomobilei.pdf

OpPraHM30BaTh IMpolecc 00pa3oBaHMs MyTEeM BU3yalH3allMu H3ydaemMoi nHpopma-
IIUU TOCPEICTBOM HCIOJIb30BAaHUS MPE3CHTALNN, YI4eOHbIX (UIBMOB; KOHTPOIH-
pOBaTh pe3yabTaThl 00yUYEeHUS Ha OCHOBE KOMIIBIOTEPHOT'O TECTUPOBAHHSL.

11.1 IlepeyeHb JULEH3UOHHOTO MMPOTPAMMHOI0 00ecneYeHmst

Ne HaumeHoBanue Kparkoe onucanue
1 | Microsoft Windows OmneparmoHHas cUCTeMa
2 | Microsoft Office (Bxarouaer [TakeT O(UCHBIX MPUITIOKECHUIH
Word, Excel, Power Point)
3 | Cucrema tectupoBanus INDIGO TectupoBanue

12 MaTepuajibHO-TEXHUYECKOE oOecriedeHne AJsi 00yyeHus 1o

AUCHHUILIHHE
HJIaHI/IpyeMBIe IIOMCIICHUA IJIA HpOBeIIeHI/Ifl BCEX BUI0OB yqe6H0171 NCATCIIBHOCTHU

Ne | HaumeHnoBanue yueOHbIx | HanmeHoBaHuE MOMEIICHHIA Anpec (MECTOITOIOKEHNE)
n/n MPEMETOB, KYPCOB, JUTISI IPOBEJICHUSI BCEX BUIOB | TIOMEIIEHUM JIJIsi TPOBEICHUS
TUCIUILINAH (MOIYJIei), yueOHOM NesTeNbHOCTH, BCEX BHUJIOB yueOHOMH
MPaKTUKH, UHBIX BUJOB | MPEAYCMOTPEHHOU yUeOHBIM JICSITEILHOCTH,
y4eOHOU JAesITeNbHOCTH, IJIAHOM, B TOM YHCIIC MPEeyCMOTPEHHON y4eOHBIM
MPEAYCMOTPEHHBIX ITOMECIICHUS JIJIS IJIAHOM (B ClTydae peain3aiuu
y4eOHBIM TUIAHOM CaMOCTOSATENILHON paboThI, ¢ | 00pa30BaTEIBHOM MPOTPaMMBI B
o0pa3oBaTeIbHOM YKa3aHUEM MePEeYHsl OCHOBHOTO| CETEBOM (hopMe JTIOTIOTHUTEIIEHO
MIpOrpaMMBbI o0opynoBaHus, yueOHO- YKa3bIBAETCSl HAUMEHOBAHUE
HaIJISIIHBIX TTOCOOMH OpraHu3alyu, C KOTOPOu
U UCTIOJIb3yeMOI0 3aKJII0YEH JOTOBOP)
IPOrPaMMHOTO O0eCTICUeHUS
1 2 3 4
1 |DnexTpoobopynoBaHue IHomemenue Nel06 DJI, nocanounsix |350044, KpacHomapckuit kpaid, T.

TEXHUYCCKUX CPCACTB

mecT — 44; mromans — 106,1 kB.M;
nmabopaTopus .

nabopaTopHOEe 000pyIOBaHHE
(obopynoBanme aboparopHoe — 3
IIT.;

u3MepuTens — 1 mrT.;

cTeH1 J1abopaTopHbIi — 7 IT.;
reHeparop — 4 ImT.);

TEXHUYECKUE CPEACTBA O0yUEHUsI
(mpoektop — 1 mT.);
CTIeIHaIN3UPOBAHHAS
MebOenn(yueOHas Jocka, yaeOHas
MeOeIb)

Kpacunonap, yn. um. Kanununa, 13

TTomemenne Nel07 DJI, mocagoyHBIX
mect — 30; miomaas — 105,9 kB.M;
nabopaTopus .

CIUTUT-CHUCTeMa — 1 IIT.;
nabopaTopHoe 000pyaoBaHue
(obopymoBanue 1aboparopHoe — 3
IIT.;

n3Mepurens — 13 mr.;

cTeHz J1abopaTopHbIi — 1 mmT.);
TEXHUYECKUE CPEICTBA OOYICHUS
(mpoextop — 1 miT.;

KOMIBIOTEP MMEPCOHATBHBIN — 9

350044, KpacHogapckuii Kpau, T.
Kpacuaonap, yn. nm. Kanununa, 13
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IT.);

CreHaIn3upOBaHHAs
MeOenb(yaeOHas TocKka, yaeOHas
MeOeIb)

TTomemienne Ne339 MX, mocago4HbIX
mecT — 18; mromanas — 58 KB.M;
nmabopaTopus .

nmabopaTopHOE 000pyIOBaHHE
(obopynoBanue nadoparopHoe — 1
IIT.;

CTeH[ J1abopaTopHbIi — 6 WT.;
ociiuiorpad — 1 mr.);
TEXHUYECKUE CPEACTBA 00yUEeHUs
(cxanep — 2 mt.);
CreHaTn3UPOBaHHAS
Mebenn(yuebHas gocka, yaeOHas
MeOeIb)

350044, KpacHomapckuii kpai, T.
Kpacnonap, yn. um. Kanununa, 13

TTomemienne Ne212 MX, mocago4HbIX
mecT — 103; mromans — 62,7kB.M;
ydeOHast ay JTUTOPHSA AJISI TPOBEICHUS
3aHATHH JEKIMOHHOTO THIA, 3aHATHH
CEMUHAPCKOTr0 THIIA, KypCOBOTO
MIPOEKTUPOBaHHUS (BBIIOIHEHUS Kyp-
COBBIX paboT), TPYIIOBBIX U HHAU-
BU/IyaJIbHBIX KOHCYJIbTAIIMH, TEKYIIe-
IO KOHTPOJISL ¥ IPOMEXYTOYHOI aT-
TECTAIHH .

CTIEIHATN3NPOBAHHAS ME-
Oenn(yueOHas 1ocka, yaeOHas Me-
0eIn);

TEXHHUYECKHE CPECTBA 00yUCHNS,
Ha0OPBI IEMOHCTPAIMOHHOTO 000py-
JIOBaHUS M y4eOHO-HATJISJHBIX I10CO-
6uit (HOyTOYK, IPOEKTOP, IKPaH);
[IpOrpaMMHOE 00ecIeYeHHUE:
Windows, Office.

350044, KpacHomapckuii kpaid, T.
Kpacnonap, yn. um. Kanununa, 13

TTomemenne Ne357 MX, mocaiouHbIX
MecT — 20; mromanas — 41,7 xB.M;
MIOMEILEHUE JIJIs1 CAMOCTOSITEIIbHON
paboThI 00yJAIOIIHXCSL.
TEXHUUYECKUE CPEIICTBA OOYUCHUS
(KOMITBIOTEPHI TIEPCOHANBHEIC);
Joctyn K cetd «HTepHEeTY;

JOCTYI B 3JIEKTPOHHYIO
UH(OPMALIMOHHO-00pa30BaTEIILHY IO
Cpe/y YHUBEPCHUTETA;
CreHaIn3upOBaHHAS
MeOernb(yueOHast MeOelb).

350044, KpacHonapckuii kpai, T.
Kpacnonap, yin. um. Kanununa, 13
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