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1. Hean, 3a7a4u ¥ NJIAHMPYeMble pe3yJabTAThl 00y4YeHUsI 10 JUCHUIITIHHE

K OCHOBHBIM mHeJIIM OCBOCHHS JUCHUIUIMHBI «DJIEKTPUUYECKHE TPAHCIIOPTHHIC
CPEICTBa» CeIyeT OTHECTH:

— peanu3anusi OCHOBHOM oOpaszoBarenbHOW nporpammsl (OOII) mo cneunaabHOCTH
23.04.02 «HazemHble TpPaHCHOPTHO-TEXHOJIOTMYECKUE KOMIUIEKCHD, HAMpPaBICHHOCTh
23.04.02.01 «DnexTpuduIpoBaHHbIC TPAHCIIOPTHBIE CPEACTBAY;

— (QopmupoBaHue y 00y4aroOIIMXCs 3HAHUM O COBPEMEHHBIX MPHUHIMIIAX, METOJaX U
CpeICTBaX aHalM3a ¥ MPOTHO3MPOBAHMS OKCIUTyaTAllMOHHBIX CBOMCTB HAa3E€MHBIX
AIEKTPUIECKUX TPAHCTIOPTHBIX CPEJNICTB;

— TIOATOTOBKA CTYJEHTOB K CAaMOCTOSITEIbHOM JEeATENbHOCTH B COOTBETCTBUU C
TpeOoBaHusIMU DeiepanbHOro rocy1apcTBEHHOTO 00pa30BaTENbHOIO CTaHAAPTa BHICIIETO
obpazoBanust mo crnenuanbHocTH 23.04.02 «HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE
KOMILIEKChD», Mpouib noaAroToBku 23.04.02.01 «OnekTpupuuupoBaHHble TPAHCIOPTHBIE
CpEACTBaY.

K ocHOBHBIM 3agayaM OCBOCHHS AMCHMILIUHBI «DIEKTPUUECKHE TPAHCIIOPTHHIE
CPEICTBay CJIENyeT OTHECTH:

— (QopmupoBaHuE TPEJCTABICHUS O KOMIUIEKCE HKCIUTyaTAallMOHHBIX CBOMCTB,
OTIPEACTSAIONIUX OCOOCHHOCTH (DYHKIMOHUPOBAHUS DJICKTPUUECKUX TPAHCIIOPTHBIX
CPEJICTB, NX CUCTEM U arperaros;

— OCBOCHHE OOIIMX MPHUHIIUIIOB U OCOOEHHOCTEN METOIMK MAaTEMaTHYECKOTO OMTUCAHHSI
YKa3aHHBIX CBOWCTB;

— (opmupoBaHuE HABBIKOB MOJIyUYCHUS HA 0a3¢ H3yUYEHHBIX METOJUK KOHKPETHBIX
JTaHHBIX 00 JKCIUTyaTallMOHHBIX CBOWMCTBAX JJIEKTPHUUECKUX TPAHCHOPTHBIX CPEICTB, UX
CUCTEM, arperaTtoB 1 BIUSHUE Ha HUX PA3IUYHBIX KOHCTPYKTHBHBIX U BHEIIHUX (PaKTOPOB.

OOyueHue Mo AUCHUIUIMHE «DJIEKTPUUECKUE TPAHCIIOPTHBIE CPEACTBA» HAIPaBIICHO

Ha (OpMHUPOBaHUE Y OOYUAIOIIMXCS CIASAYIOMNUX KOMIETEHITUHI:

Kon n HaumeHOBaHHe KOMIIETEHIUH NuaukaTopsl 10CTHKEHUS
KOMIIETCHIIUH
[IK-1. Cnoco6HOCTh MPOBOIUTH NIIK-1.1. 3HaeT KOHCTPYKILUHU U
KOHCTPYKTOPCKOE COITPOBOXACHUE IUTAHUPOBAHHUE Pa3pabOTKU KOHCTPYKIIHA
npou3BoAcTBa U ucnbiTaHui ATC u ux ATC 1 uX KOMIIOHEHTOB;
KOMIIOHEHTOB. UIIK-1.2. YMmeeT nmuaHupoBaTh pazpaboTKy

KOHCTpYKIMA ATC 1 MX KOMITIOHEHTOB;
NIIK-1.3. Bnaneer npakTHUECKUMU
HaBbIKaMU TUIAHWPOBAHUS KOHCTPYKLIUN
KOMITOHEHTOB.

2. MecTO0 TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrPaMMbl



JlyucuuniauHa OTHOCUTCS K 00sA3aTeNnbHOM YacT, (GOpMUPYEMOIl yUaCTHUKAMHU
oOpazoBaTenbHbIX OTHOIIEHUH OnoKka b1 «Jlucuumiunasl (MOLYyIN)».
JuciumirHa «JIeKTpUYECKUe TPAHCIOPTHBIE CPEICTBAY B3aUMOCBSI3aHa JIOTHYECKU

U COJIEpPKATEIbHO-METOIMYECKH CO CIEAYIOIUMU JUCHUIUTMHAMU U npakTukamu OOIT:

—  Maremarnyeckoe MOIETUPOBAHUE PAOOUMX IIPOLIECCOB ABTOMOOUIISL.

—  udpoBsie TeXHOTOTHH B aBBTOMOOUIIECTPOCHHUH.

—  ABTOMOOWIbHAsI MEXAaTPOHUKA.

—  CucreMsl ylIpaBiaeHUs IBUKEHUEM DJIEKTPUUECKUX TPAHCIIOPTHBIX CPENICTB.

—  OcHOBBI pa3pabOTKH U TECTUPOBAHUS AITOPUTMOB YIPABICHUS JIEKTPUIECKIX
TPAHCIIOPTHBIX CPEICTB.

3. CTpykTypa u coaepkanue JUCHUILIAHbBI
OOmas Tpy10eMKOCTh JUCITUIUIMHBI COCTaBIIACT 4 3aueTHBIX exuHull (144 qacoB).

3.1 Buabl yueOHoI padoThI U TPYA0EMKOCTh
(o hopmam oOyueHusl)

3.1.1. Ounas ¢popma oOyueHus

Ne Koau | €emecTpnl
n/n Buj yue6Hoii pa6oTsI 4eCTBO 1
4acoB
1 | AyauTopHble 3aHATHA 64 64
B ToMm uuce:
1.1 | Jlekuuu 32
1.2 | CemuHapcKue/mpakTHIECKUE 3aHITHS 32

1.3 | JIaboparopHbIe 3aHATHS

2 | CamocTosiTe1bHaAsi padoTa 80 80
3 | Ilpome:xkyTouHasi aTTecTamus
DK3aMeH IKx3aMeH
Hroro 144

3.2 TemaTuveckuii NJIaH U3yYeHUs TUCHUIIMHBI
(o hopmam oOyueHus)



3.2.1. Ounas ¢popma oOyueHus

Ne
n/n

Pa3gennl/TeMbl
JTUCIHHUILINHEI

TpyaoeMKocTb, 4ac

Bcero

AynurTopHas padora

Jlexuun

us

Cemunapckue/

MUECKUEC 3aHST
JlaboparopHble

3aHATUA

[IpakTnueckas

HOJT'0OTOBKA

CamocrosTe/IbHAsA
padora

Pasnen 1. Beenenue

1.1

HcTopus pa3paboTku u
MIPOM3BOJICTBA IIEKTPHUUECKUX
TPAHCIIOPTHBIX CPEJCTB.
OcCHOBHBIE MTOHATHUS U
OIIpEJIEIICHUSI.

1.2

TpeboBanus k
AJIEKTPOOOOPYTOBAHHUIO
AIIEKTPUYCCKUX TPAHCIIOPTHBIX
cpencTts. BHenmnne
BO3JIeHCTBYIOMINE (DaKTOPHI

14

1.3

TpancnopTHBIE CpeACTBa C
KOMOMHUPOBAHHOM
SHEPrOyCTaHOBKOMU

14

Paznen 2. DnektpoaBurarenu

2.1

OO611re BOIpoChl TEOpUU
AIIEKTPUYECKUX MAIINH

14

2.2

ACHHXPOHHBIN TATOBBIN
BJICKTPUYECKUN IBUTATENb

14

2.3

CUHXpOHHBIN TATOBBII
BJIEKTPUYECKUI JIBUTATEIb

14

Paznen 3. DnekTponpuBo

3.1

YnpaBneHue u fMHaMuKa
AIEKTPONPUBOA

16

3.2

JInHaMuKa 3IEKTpONpPUBOIA

16

10 -

Pasnen 4. TormuBHBIE DJIEMEHTHI

4.1

[TpuHIHIIBI paOOTHI TOIITMBHBIX
3JIEMEHTOB U TEXHOJIOTHUH.

14

4.2

[IprMeHeHne TOTUIMBHBIX
3JIEMEHTOB B THOPHIHOM
WUCTOYHUKE SHCPTHH.

14

Hroro

144

32

32 -

80

3.3  Conepxkanue QTUCHUTIHHBI

Pa3nen 1. Beenenue




Tema 1. VcTopust pa3paOOTKu U MPOU3BOACTBA AIEKTPUUECKUX TPAHCTIOPTHBIX CPEJICTB.
OCHOBHBIE MOHATHS U ONPEICIICHHUS.

Tema 2. TpeGoBaHUS K 2JIEKTPOOOOPYIOBAHUIO ICKTPUUSCKUX TPAHCIIOPTHBIX CPE/ICTB.
Buemnue Bo3aeicTByromue GakTopbl

Tema 3. TpaHcOpPTHBIE CpeICTBA C KOMOMHUPOBAHHOM YHEPTOYCTAHOBKOM

Pa3nen 2. DnexktpoaBurarenu

Tema 1. O01iKe BOPOCH TEOPUU IIIEKTPUUECKUX MALTUH

Tema 2. ACUHXPOHHBIN TATOBBINA JICKTPUUECKUN IBUTATEIb

Tema 3. CUHXpPOHHBIN TATOBBIN 3JIEKTPUUECKUN JIBUTATEIb

Pa3nen 3. DnekTponpuBo

Tema 1. YrpasiieHue u AMHaAMUKA 3JIEKTPOIIPUBOAA

Tema 2. Jlunamuka 3J1eKTpOIpUBOAA

Pa3neu 4. ToriuBHBIC 3JIEMEHTHI

Tema 1. [IpunHumnsl paObOThl TOIUVIMBHBIX AJIEMEHTOB U TEXHOJOTHUH.

Tema 2. HpI/IMeHCHI/Ie TOIINIMBHBIX 3JICMCHTOB B FI/I6pI/I,Z[HOM HCTOYHHUKC SHCPI'UH.

3.4 TemaTuka ceMUHAPCKUX/MIPAKTHYECKHUX U JIA0OOPATOPHBIX 3aHATHIA

3.4.1. CemuHapcKue/MpakTUYECKUE 3aHATHUS
1. CpaBHeHHE 2IEKTPOMOOUIICH U TPAHCIIOPTHBIX CPEJCTB C KOMOMHUPOBAHHBIMU

DHEPrOyCTaHOBKAMMU.
2. CXeMBbI 3alIUThI OT: MPEBBIIICHUS TOKA U HATPSHKEHUS BBIIIE TOMTYyCTUMOTO,
IIPEBBIIIEHNS CKOPOCTH HAPACTAHUS TOKA M HAIIPSACHHUS BBIIIE TOITYCTUMOTO.
BHenrnue XxapakTepUCTUKU 3JIEKTPOIBUTATENIA.
KOHCTpyKIMS 2NEKTPUYECKH MALIMH IEPEMEHHOTO TOKA, OCHOBHBIE DJIEMEHTBI.
ACHHXPOHHBI! TATOBBIN 3JIEKTPUUECKUN IBUTATEIIb
CHHXPOHHBIN TATOBBIN JIEKTPUYECKUM TBUTATEIIb
VYipaBieHue U THHAMUKA 3JIEKTPOIIPHUBOIA

JlnHaMuKa 3JeKTPONPUBOIA

© ® N e o & w

[TpuHIIUTIBI PAOOTHI TOTJIMBHBIX 3JIEMEHTOB U TEXHOJIOTHUH.

10.TTpumeHeHne TOTUTUBHBIX 3JIEMEHTOB B THOPUIHOM UCTOYHUKE SHEPTHH.



3.5 TemaTuka KypcoOBbIX IPOEKTOB (KypPCOBbIX padoT)
OTCYTCTBYIOT KypCOBBIE MPOEKTHI COTVIACHO YUYEOHOMY IIJIaHy

4, Y4eOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTiedeHue
41 Hopmatusnble 1okyMeHTbI 1 [OCThI

1. TOCT P 59102-2020 «2nekTpoMOOMIM U aBTOMOOUIIbHBIE TPAHCIIOPTHHIE
CpeIcTBa C KOMOWHHMPOBAaHHBIMH JHEPrOyCTaHOBKaMW» TepMHUHBI U
OTIpe/IeTICHUSI.

2. TOCT P 59127-2020 «DnexTpoMOOUIN W aBTOMOOWJIBHBIC TPAHCIIOPTHBIC
CpelcTBa ¢ KOMOMHUPOBAaHHBIMH SHEPTOyCTaHOBKaMmW» M neHTrdukamms.

4.2  OcHoBHasi TUTepaTypa

1. Haraiines, M. B. ATC ¢ koMOuHHpoBaHHBIMH 3HEeproyctaHoBkamu (KJYVY) /
M. B. Haraiitie, A. A. DitnuaOB. — M. : DKonorust MmammHOCTpoeHwus, 2014, — 442
C.

2. Haraiinies, M. B. Dnektpomo6mnmu / M. B. Haraiiuies, A. A. DiauHoB. — M. :
Okonorust Mammuoctpoenus, 2014. — 515 c.

3. Edpemon U.C. Teopust u pacué€r TAroBOro 3JIeKTPONPUBOAA dJIEKTPOMOOUIIEH.
VYuyeb.mocobue ayisg By30B MO criell. «['OpoJICKON 3JIEKTPUYECKUM TPaHCIIOPT» U
«DNeKTpuYecKasl TsIra U aBTOMaTu3allis TATOBBIX ycTpouicTBy / mox pen. — U.C.
Edpemonra. M. : Beicmas mikona, 1984. - 383 c.

4, 3naruH, [1. A. DnekrpoMobumu u Tubpuanbie aBromoomu / I1. A. 3natus, B.
A. Kemenos, U. I1. Kcenepuu. — M. . Arpokoncant, 2004. — 416 c..

5. bornanos, K.JI. OCHOBBI TATOBOTO 3JeKTporipuBoja; yued nocoodue/ K.JI.
borpanos—M. : MAJIN. - 2009, 57 c.

6. KoHCTpyKIIMu COBpEMEHHBIX TPAHCIIOPTHBIX CPEJICTB HA DJICKTPUUYECKOMN TsTe
| K.E. Kapnyxun, P.X. Kypmaes. M: ®I'YIT «kHAMWM», 2019 1. — 196 c.

7. Jiguan Wang, Battery electric vehicle energy consumption modelling, testing
and prediction: a practical case study. PhD thesis, Eindhoven University of
Technology, Eindhoven, the Netherlands, 2016.

8. Modern electric, hybrid electric, and fuel cell vehicles : fundamentals, theory,
a. design / Mehrdad Ehsani [et al.]. - Boca Raton [etc.] : CRC press, cop. 2005. - 395
C.

4.3  JlonmosHMTe bHas JUTEpPaTypa



1. Kcenesnu, W.I1. Uneonorus npoeKTUPOBAHHUS JIEKTPOMEXAHUYECKUX CUCTEM IS
ruopuaHon moounsHor TexHuku / W.I1. KceneBuu, JI.b. M3ocumoB// TpakTopsl u
CeJIbCKO-X03sgicTBeHHbIe MamnHbL. — 2007. — Nel.

2. Bonpaek, A.W. DnekTpuueckre MamvHbl. MalIuHbl IEPEMEHHOTO TOKA: YYEOHUK
1151 By30B / A.W. Bonwsaek, B.B. [Tonos. — CII6.: TTutep, 2010. — 350 c.

3. Komnbuios, W.I1. Dnexrpuueckue MamuHbl: yaeOHuK 115 By30B /M.I1. Konbuios. —
M.: Dueproaromusaat, 1986. — 360 c.

4. Konbinos, N.I1. MatemaTuueckoe MOJIETUPOBAHKE SIIEKTPUUECKUX MAITUH: yueO.
st By30B / W.I1. Kombimos. — M.: Beicias mikona, 2001. — 327 c.

5. CtporanoB B.M. MaremaTudeckoe MOAETUPOBAaHUE OCHOBHBIX KOMIIOHEHTOB
CHJIOBBIX YCTaHOBOK 3JIeKTpoMoOwmIteit n apromoomieii c KOY: yue6. mocobue / B.U.
Crporanos, K.M. Cuznopos. — M.: MAJIU, 2015. — 100 c.

6. OBunHHUKOB, 1. E. BeHTHUIbHBIE 3JIEKTPUYECKHE IBUTATEIN W IPUBOJ HA UX
ocHoBe (Manasi u cpenuss momHocTh) / Y. E OBunnaukoB : Kypc nexuwit. - CII6. :
KOPOHA-Bek, 2006. - 336 c.

7. bekumes P.®. O0muii Kypc saeKkTpornpuBojia: yaeonoe nocoodue / P.®. bekunies,
10.H. JIeMEHTBEB; HanwonaneHbIM HCCJIE0BATEIILCKUI Tomckuit
MOJIUTEXHUYECKUM yHUBEpCUTET. — ToMck: M3a_Bo TOMCKOTO MONUTEXHUYECKOTO
yauBepcuteta, 2010. — 302 c.

8. BacunbeB b. FO. DnektpornpuBoj. DHepreTrka 3JIeKTponprBoia. YueOHuk. — M.:
COJIOH-IIpecc, 2015. — 268 c.

9. AnyuuH A.C. Cuctemsl yripaBJiaeHHs dJIEKTPONPUBOIOM: YIEOHUK JIJIst BY30B. — M.
: U3marensckuit njom MDU |, 2015 - 373 c.

10. KanaueB FO.H. BektopHoe perynupoBanue (3ametku npaktuka) / FO.H.
KamaueB: Metognueckoe nocooune. M.: DDO, 2013. — 63 c.
http://privod.news/files/kniga www_3.pdf

11. becnanoB B.f. Dnekrpuueckue mammubl: yued. [locobue st crynaeHeToB
BeicIl. yueOHbIX 3aBegecHuid / B.f. becnamoB, H.®. Korenenem. — M.
Nznarensckuii meHTp «Axanesmus», 2006. 320 c.

12.  Awnonuenko, B.I'. TIlpakTukymM 10 TEOpPUM JIBIJKEHHS aBTOMOOWMIIS
[DnekTpoHHBIHN pecypc]: yueb. mocooue — DnekTpoH. naH. — KpacHospck | COY,
2013. — 116 c. — Pexxum noctymna: https://e.lanbook.com/book/64569. — 3ari. ¢
JKpaHa.

4.4  JaexkTpoHHBbIEe 00pa3oBaTe/ibHbIE PeCypPChl

1. 2bC «YHUBEPCUTETCKAJ BUBJIMOTEKA OHJIAUH»
www.biblioclub.ru



http://privod.news/files/kniga_www_3.pdf
http://www.biblioclub.ru/
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2. 9BC «BOOK.ru» https://www.book.ru
3. OBC «ZNANIUM.COM» www.znanium.com

4.5 JluneH3MOHHOE W CBOOOTHO PACIPOCTPaHsIeMOe MPOrpaMMHOe o0ecnedeHne

1. Office / Poccuiickumii makeT 0(pHCHBIX TPOrpaMM

4.6 CoBpemeHHble TpodeccoHATbHBIE 0a3bl JaHHBIX W HWHGOPMALMOHHbIE
CNPaBOYHbIE CHCTEMbI

1. http://rushim.ru/books/electrochemistry/electrochemistry.htm - snekTponnas
OubImoTeKa

2. http://www.ise-online.org International Society of Electrochemistry

3. Koncynbrant [Tntoc - cipaBoyHas mpaBoBasi cucteMa (JOCTYII 1O JIOKAJIbHON
CETH C KOMIIBIOTEPOB OUOINOTEKN )

4, CI10 Mockosckoro ITonuTtexa

S. MarepuajibHO-TEXHUYECKOe o0eciieYeHne

Cnenumanu3upoBannblie aynutopun «llepenoBas unxkeHnepHas mkona»: AB4701 u

AB4710 ocHamieHHbIE IPOEKTOPOM, FKpaHoM, [[IBM.

6. MeToauvecKkue peKOMeHIAIUU

6.1 MeToauyeckue peKOMeHIAUM sl MPEeNnoIaBaTe/Isl MO OPraHu3aAUN
00y4eHus

OcCHOBHBIM TpeOOBaHHMEM K MPEMOJABAHUIO JTUCHUILIIUHBI SIBISETCS TBOPUYECKHIMA
MPOOJIEMHO-IUAJIOTOBBIM  MOAXO0/, TMO3BOJISIIOUIMN IOBBICUTH HMHTEPEC CTYIEHTOB K
CoJIep KaHUI0 yueOHOro MaTepHaia.

OcHoBHast popMa U3yUEHHUS U 3aKPEIICHUs 3HaHUW MO 3TON JUCUUIUIMHE — JIEKUUU
U ceMuHapckue 3aHiaTus. [IpenonaBarens T0KEH MTOCIEA0BATENBHO BBIYUTATh CTYAEHTAM
PAI JIEKLIHH, B XOJI€ KOTOPBIX CIIEAYET COCPEAOTOUNTh BHUMAHUE HA KIIFOYEBBIX MOMEHTAX
KOHKPETHOTO TEOPETHYECKOTO MaTepuana, a TakKXke OpraHu3oBaTb IPOBEICHUE
MPAKTUYECKUX 3aHSATUN TaKUM 00pa3oM, 4TOOBI aKTHBU3UPOBATH MBIILICHUE CTYICHTOB,
CTUMYJIMPOBATh CAMOCTOSITENIbHOE W3BJICYEHUE HMU HEOO0XOAMMON HH(OpManuu u3
Pa3JIMYHBIX UCTOYHUKOB, CPABHUTEIBHBIN aHAJIU3 METOJIOB PEUIEHUN, CONTOCTABIICHUE
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MOJIyYEHHBIX PE3yJIbTaTOB, (DOPMYIUPOBKY U apryMEHTAIMIO COOCTBEHHBIX B3IJISAJIOB Ha
MHOTHE CIIOPHBIE TPOOIIEMBI.

OCHOBY y4E€OHBIX 3aHSATHI MO JUCUUIIMHE COCTABJISIOT JEKUMOHHBIE 3aHsATHA. Ha
NEPBOM 3aHATHUU MO JTAHHOW y4eOHON AUCIUIUIMHE HEOOXOIMMO 03HAKOMUTH CTYJIEHTOB C
HNOPSIAKOM €€ HW3Y4YEHHS, PacKpbIThb MECTO M POJIb AUCUUILIMHBI B CHCTEME HAyK, €€
IPaKTHYECKOE 3HAYEHUE, OTBETUTH HA BOIIPOCHI.

TeopeTndyeckoe M3y4eHHME OCHOBHBIX BOIPOCOB PAa3JENIOB JUCUUILIMHBI JTOJKHO
3aBEpIIATBbCS TMpaKTHUeCKol padotoi. Tembl 3amad, mpemjgaraeMbIX CTYJICHTaM IS
pelIeHUs Ha MPAKTUYECKUX 3aHATUAX, JOJHKHBI ObITh MAKCUMAIILHO MPUOIIMKEHBI K TEMaM
NOCJIEAHUX JICKIUI 10 JaHHOW TUCUUILIMHE. B CBS3M ¢ yKa3aHHBIM, 11e71€cO00pa3eH TECHBIM
KOHTAKT JIEKTOPA C IPENOIaBaTEIs MU, BEAYIIUMH IPAKTUUECKUE 3aHATHUA.

N3ydeHne AUCUUIUIMHBI 3aBepmiaeTcs dSk3amMeHOM. OIlleHKa  BBICTaBISETCS
MpernojiaBaresieM U o0bsABIseTCs nocie oreera. [IpenoaaBaTens, MPUHUMAIOIINI YK3aMEH,
JIMYHO HECET OTBETCTBEHHOCTH 3a MPABUIIBHOCTH BBICTABICHUS OLICHKH.

6.2 MeTO}II/l‘leCKI/le YKazaHus AJas OﬁyanOlIIHXCﬂ 10 OCBOCHHIO JUCHHUIIIMHBI

CamocTosiTenibHass paboTa CTYACHTOB TMPEJACTaBISIET COOOW BaXKHEWIIEe 3BEHO
y4eOHOro mpoiiecca, 0e3 MpaBUILHON OpraHU3aluyd KOTOPOro OOyYaroluics HE MOXKET
OBITh BBICOKOKBaTU(UIIMPOBAHHBIM BBITYCKHUKOM. CamocTosiTenibHasi paboTa sIBIsETCS
OJIHUM U3 BUOB YUCOHBIX 3aHSATUH.

[leas camocTosSITENIbHON pabOThl — MPAKTUUYECKOE YCBOCHUE CTYACHTaMHU BOIPOCOB
YCTPOWCTBA TPAHCIOPTHBIX CPEJACTB, pPacCMATPUBAEMBIX B TMPOIECCe HU3YUYCHUS
muctmmiuHbl.  CamocTosiTeNbHass paboTa CTYACHTOB HAampaBieHa Ha HW3YYCHHE
TEOPETHUECKOT0 MaTepuaja, MOArOTOBKY K JCKIIMOHHBIM, CEMHHAPCKUM (TIPAKTHICCKUM)
3aHATHSAM; BBITIOJIHEHUE KOHTPOJIBHBIX 3aaHUH.

AyauTopHasi caMOoCTOsITeIbHasl paboTa Mo JUCIUIUIMHE BBITOIHACTCS Ha y4eOHBIX
3aHATHUSX T0J] HEMOCPEJACTBEHHBIM PYKOBOJCTBOM TMPEMOJaBaTeIsl M MO €ro 3aJaHHuIo.
BreaynutopHast camocTosdTeNlbHas pa0oTa BBIMOJHAETCS CTYJIEHTOM 110 3aJaHHI0
MpenoiaBaresis, Ho 6e3 ero HemoCPEACTBEHHOTO y4acTHsl.

3amagamMu CaMOCTOSITEIBHON paOOThI CTyIEHTA SIBIISIFOTCSI:

- Pa3BUTHE HABBIKOB CAMOCTOSITEILHON y4eOHOM pabOTHI;

- OCBOEHUE COJICP KaHUS TUCIIUTLINHEI,

- yriryOJieHue CO/IepKaHus U OCO3HAHUE OCHOBHBIX TOHSITHI TUCIUTIINHBI,

- UCTIOJIb30BaHNE MaTepraia, COOPaAaHHOTO U MOJTYYEHHOTO B XOJI€ CAMOCTOSITEITLHBIX
3aHATHN  Aia  d(PQPEeKTUBHONW TMOATOTOBKH K AuddepeHIupoBaHHOMY 3a4eTy W/Win
HK3aMEHY.

CTyeHT JOKeH MOMHHUTh, YTO HAYMHATH CAMOCTOSITEIBHBIC 3aHSATHS CICIYET C
MEPBOTO CEMECTPa U MPOBOAUTH UX PETyNIpHO. KakIbIil CTy/IEHT NOJKEH cam
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IUIAHUPOBATh CBOIO CAMOCTOSITENIbHYIO pabOTy, MCXOIs M3 CBOUX BO3MOXHOCTEH U
OPUOPUTETOB. DTO CTUMYIUPYET BBINOJHEHHE pPAaOOTHI, co3/1aeT Oosee CIOKOWHYIO

00CTaHOBKY, YTO B UTOTE MOJIOKUTEIIBHO CKa3bIBAETCSl HA YCBOCHUH MaTepHaia.
CTyleHT J0JKEH TMOMHHTH, YTO B Ipoliecce OOy4YeHUs BaXKHEHIIYIO pOJIb UTPAET

caMocTosATeNlbHasg padoTa ¢ TEXHUYECKOM JIUTepaTypoi.

Hayuuthcss pabortath cC

TEXHUYECKON JHUTEepaTypol - BakHeHWInas 3ajgadya cTyleHTa. be3 aToro HaBbika Oyner

Ype3BBIYAIHO TPYAHO H3ydaTh NPOTPAMMHBIM MaTepuain, U MHOTO BpEeMEHU Oyjaer
MoTpadeHo HepalmoHaabHO. PaboTa ¢ TEXHUUECKOH TUTepaTypOil CKIaAbIBAETCS U3 YMEHUS
noobpaTh HEOOXOAMMBIE KHUTH, pa3oOpaThCsi B HUX, 3aKOHCIEKTHPOBATh, BBHIOPATH

IIaBHOC YCBOUTH U IIPUMCHUTD HA IIPAKTHUKC.

7. @DoH/1 OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI U OLlEHHBAHUSA Pe3yJIbTATOB 00y4YeHUs

B mpouecce

OOydYeHHUsI HUCHOJB3YIOTCS CIEAYIOIIME OLEHOYHBbIE  (DOPMBI

CaMOCTOATENIbHOM pPabOThl CTYJEHTOB, OLICHOYHBIE CPEJICTBA TEKYIIEro KOHTPOJIS

YCIICBACMOCTH U IIPOMCIKYTOYHBIX aTTGCTaHHﬁZ
-IIOAT'0OTOBKA K CCMHHAPCKHUM 3aHATHAM W BBIIIOJITHCHUC ITPAKTHYCCKUX pa60T;

-3aluTa pe(bepaTOB n HpGBGHTaI_[I/Iﬁ I10 BI)I6paHHBIM TCMaM.

7.2 1llkana u KpUTEepUH OLIEHUBAHUSA Pe3yJIbTATOB 00y4YeHH

IIxana oneHNBaHUA

Onucanne

OTiIn4YHO

BeinosnHeHs! Bce BUAbI y4eOHOH paboThl, IpeayCMOTPEHHBIE YIEOHBIM IIJIAHOM.
CTyneHT AeMOHCTPHPYET COOTBETCTBHE 3HAHUM, YMEHHH, HABBIKOB ITPUBEICHHBIM
B TabnuIax mokasaTeliei, onepupyeT NpHOOPETeHHBIMU 3HAHUSIMU, YMEHHSIMU,
HAaBBIKaMH, MPUMEHSIET MX B CUTYyallUsX MOBBIMIEHHOW cloxHOCTH. lIpn sToM
MOTYT OBITh JIOMYIIEHB HE3HAYMTENIbHBIE OIIMOKW, HETOYHOCTH, 3aTPyIHEHHUS
IIpY AHAJUTHYECKUX ONEpanysaX, NEpPEeHOCEe 3HAHWNM U YMEHHWIl Ha HOBBIE,
HECTaHIapTHBIE CUTYaLUH.

Xoporo

BeimosHeHb! Bce BBl yueOHOI paboThI, MPeIyCMOTPEHHBIE YUSOHBIM TUIAHOM.
CTyIeHT NeMOHCTPUPYET HENOIHOE, IPaBUIILHOE COOTBETCTBHE 3HAHUN, YMEHUH,
HaBBIKOB ITPHUBEJICHHBIM B Ta0JIMIAX IMOKa3areNeH, MO0 eciy MpH 3TOM ObLIH
JOMYUIEHBI 2-3 HECYILIECTBEHHBIE OIIMOKH.

YI[OBJ'ICTBOpI/ITeJ'IBHO

BrlmtotHeHB! Bee BHIIBI YIeOHOU pabOThI, MTPEAyCMOTPEHHEBIE YIECOHBIM TITIAHOM.
CTyaeHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHUM, B KOTOPOM OCBEIIEHA OCHOBHAS,
Han0OoJIee BayKHasi 4aCTh MaTepraa, HO IPH 3TOM JIOMYIIEeHA O/{HA 3HAYNUTEIIbHAS
omurOKa Uk HETOYHOCTD.

HeynosnersopuresbHO

He BomonHeH oauH uiau Oojiee BHUAOB Y4eOHOH paboOTHI, MPeayCMOTPEHHBIX
yueOHpIM TUIaHOM. CTyOeHT AEMOHCTPUPYET OTCYTCTBHE 3HAHUH, YMEHHI,
HAaBBIKOB I10 Psly OKA3aTENEH.
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7.3 OueHoYHbIE CPeACTBA

7.3.1. Texyuuii KOHTPOIb
[IpumepHbIe TeMBI pedepaToB:

1. Hcropust pa3pabOTKH U MPOU3BOACTBA IIEKTPUUECKUX TPAHCIIOPTHBIX CPEACTB.
OCHOBHBIE MOHATHUSA U OTIPEJICTICHUSI.

no

TpeboBanust Kk 31€KTPOOOOPYAOBAHUIO IIEKTPUUECKUX TPAHCHIOPTHBIX CPEACTB.
Buemurnue Bo3aericTByomnue GpakTopsl

TpancnopTHbIE CpeacTBa ¢ KOMOMHUPOBAHHON SHEPIOyCTaHOBKOM
DIIEKTPOJABUTATEN

OO611re BOIPOCH TEOPUH ANEKTPUUECKUX MALIUH

ACHHXPOHHBIH TSATOBBIN 3JIEKTPUYECKUNA JBUTATENb

CHUHXpOHHBIN TATOBBIN JIEKTPUYECKHUN IBUTATEID

DIIEKTPOINPUBO/L

© N Ok

9. VnpapneHue u TuHAMHKA 3JIEKTPOIIPUBOIA

10./IlnHaMKKa 3JIEKTPONIPHUBOIA

11.TonnuBHBIE 2IEMEHTBI

12 IlpuHuunel padoThl TOIIMBHBIX 3JIEMEHTOB M TEXHOJIOTHIA.

7.3.2. [IpomexxyToUHast aTTecTalus

No Bomnpoc OTaJOHHBIN OTBET

ILI1.

1. Kakne BHewHue | Ha paboTy »1exkTpooOopyAoBaHUsl AIEKTPUUYECKUX
BO3JIEHCTBYIOILINE TPAHCIOPTHBIX CPEJCTB  BJIMUSIOT: MEXaHUYECKUE,
(bakTOphI BAUSIOT HA | TEPMUYECKHUE, KIIMMaTUYECKHE, XUMHUYECKHE,

AIIEKTPOOOOPYIOBAH | DIIEKTPUUYECKUE (DIEKTPOMArHUTHBIE) (DAKTOPHI.

ue oanekrpuyeckux | Ha monHoTy M cTeneHb Bo3AeWCTBUA 3THX (DaKTOPOB
TPAHCIIOPTHBIX OKa3bIBAIOT BIIMSHUE: MECTO U YCIOBUS pa3MELICHUS HA
CpeacTB? TC, ycnoBus sKCIIyaTalliy, YCIOBUS MCIOJIb30BaHUSA
(Mo kakuM jgoporamM, B Kakoe BpeMsl CYTOK), THII
TPAHCIIOPTHOTO CPEACTBa (JIOPOKHOE, BHEIOPOKHOE),
HaIPsHKEHUE DJIEKTPUUECKON CETH.

2. | B yem mposiBrsiroTcs | MexaHudeckue BO3/ICHCTBYIOIINE bakTopsl
MEXaHUYEeCKUe NPOSIBIISIIOTCS B BHUJIE BUOpAIMil U yAapOB CO CTOPOHBI
BO3/EHCTBYIOLINE ocTalbHBIX 3JeMEeHTOB TC M BHEHNIHUX YCTPOWCTB, U

dakTopbI? 00BEKTOB.
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B 4yem mposiBistroTCs
XMUMUYECKHE
BO3/ICUCTBYIOIIHNE
¢dakxTopsi?

XUMUYeCKHUe BO3/JEICTBYIOIINE (dakTopsl
HOpOSIBIISIIOTCS B BHJIE BO3JCHCTBUS XHMHUYECKUX
BEUIECTB W COEAMHEHUH (Macna,
I'VP, CpenCTBa,
KHCJIOTBI, IIEJIOYH, O30H), a TaKXKe JJIUTEIbHOIO
BO3JICHCTBHSI COJISTHOTO TyMaHa (JIOPOXHBIE PEareHThI,

aTMoc(epa MPUMOPCKUX PAaOHOB).

OXJIaXKIaroIas

KUIKOCTh, XHUAKOCTb MOIOIIHUE

B ugewm 3akirouaercs
TEPMHUYECKOE U
KINMaTH4YECKOe
BO3JEMICTBHE Ha

AIEKTPOOOOPYI0BaHU
e?

Tepmuueckoe ¥ KIMMaTU4YECKOE  BO3JICHCTBHE

3aKII0YaeTcss B BO3JEHUCTBMM  MAaKCHUMAaJIbHBIX,
MUHUMAJIBHBIX ~TEMIIEpaTyp OKpYy)Karoleh Ccpemsbl,
PE3KUX U3MEHEHUN TeMIIepaTyphl, INIABHOE U3MEHEHHE

TEMIIEPATYPBbI, BIAKHOCTH, XOJIOIHOWU BOJIBI.

B gewMm 3akirouaercs
BJICKTPUYECKOE
BO3JIEMCTBHE HA

AIIEKTPOOOOPYI0BAHU
e?

DIIEKTPUUYECKOE BO3JICHCTBUE Ha

AIEKTPOOOOPYI0BaHUE 3aKJIF0YaeTCs B
MepEHAINPSIKCHUAX, U3BMEHEHUH TIOJIIPHOCTHU TTUTAHUS,
PE3KOMY OTKJIIOUYCHHUIO THUTaHUS C IOCICIYIOIIUM
BOCCTAHOBJICHUEM, MOCTEIIEHHOMY CHUXCHUS

HaIIPAKCHUA, ITYJIbCAlUKU HAIIPSAXKCHHA U T..

Kakue snekrpuueckue
LEMHU OTHOCATCS K

KJIACCY HAIPsKEHUN
AuB

[lenmn ¢ MakcUMaJgbHBIM pabOYUM HaNpPSHKEHHEM
MEHBIIIE CPEAHEKBAAPATUYECKOTO

IICPEMCHHOTI'O

3HAYEHUS
30 B
nocTosiHHOro Toka 60 B oTHOCATCS K Kiaccy A, CBBIIIE

HaNPSHKCHUS TOKa 17001
30 B, HO He Oonee 1000 B mepeMeHHOTO TOKa U CBBIIIE

60, Ho He 6ostee 1500 B mocrosiHHOTO TOKA — Kitaccy B.

Hns  3ammtel ot | [IpoBogHUKHK BBIPABHUBAHUS MOTEHIINAIOB
KaKoro KOHTAKTa | IPUMEHSAIOT Ui 3aIUThl OT KOCBEHHOTO KOHTAKTa C
IPUMEHSIOT MOTECHIMAJIBHO MPOBOJSIIMMHU  YaCTAMH, KOTOPBIE
IIPOBOJIHUKH MOTYT IIONIACTh MO HAIIPS)KEHUE.

BbIPAaBHUBAHUS

MOTEHIIHAJIOB?

Kakoe YCTPOMCTBO | JIJIsi KOHTPOJISI COCTOSIHUSA M3OJALMUA TPUMEHSIOT
UCIIOJIb3YETCA IJ1s1 | yCTPOMCTBO KOHTPOJIA W30JISIUH, KOTOpOE€

KOHTPOJISI COCTOSTHUS
U30JISIIMA U KaK OHO
paboTtaet?

OCYHICCTBIIACT U3MCPCHHUEC COIMPOTUBICHUA HU3OJIALHNU.

Y CTponcTBO II03BOJISICT KOHTPOJIMPOBATH

HECUMMETPUYHOE (onuH TIOJTIOC) CHM)KEHUE

CONPOTUBJIEHUS U3OJISIIUN WJIA HECUMMETPUYHOE
3aMbIKaHUE MOJ0CA HA KOPITYC.
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9. | Kakoe be3onacHbIM cUMTAETCSl COMPOTUBJICHUE HE HUXKE YEM
COIIPOTUBIICHUE 500 Om/B
U30JISIIUU  CUUTACTCS
0e30macHbIM?

10.| Kakoe [IpoBOJTHUK BBIpaBHUBAHMS IOTEHIMAIOB JIOJHKEH
COTIPOTHUBIICHHUE uMeTh cornpotuBieHue He Oonee 0,2 OM npu mpoBepke
JIOJICH nMeTh | TokoM He MeHee 0,1 A.
MIPOBOAHUK
BbIPABHUBAHUS
MOTEHINAIOB?

11.| Yto nmpuUMEHSIOT AJis JUiss  TOBBIMIEHHS]  3JEKTPOOE30MACHOCTH B
MTOBBIIIIEHUS ycradoBkax g0 1000 B mnpuMmeHSIOT ABOWHYIO
ANEKTPOOE30NacHOCTH | (OCHOBHYIO M JIONOJIHUTENBbHYIO) WM YCHICHHYIO
B M30JISIAI0 TOKOBEAYIIUX YaCTEH.
3JIEKTPOYCTAaHOBKAX?

12./3a  kakoe Bpewms | [lo rmo0anbHBIM HOpPMaM  BIIEKTPOOE30MACHOCTH
JOJHKHBI Pa3pAIUTHCS | KOHIACHCATOPHI JOJDKHBI Pa3psSIIUTHCSA IO HAMPSKCHHS
KOHJIEHCATOPBI He Oosiee 60B nnm 10 ypoBHS 3alIACEHHOW HEPTUU HE
BBICOKOBOJIBTHOTO Boime 0,2 [ 3a Bpems 1 cek. (momyckaeTcst 10 3 CeK ¢
AJIEKTPOOOOPYIOBAaHU | IPUMEHEHUEM MEpP UCKIIOYAIOIINX MPSIMON KOHTAKT C
q? TOKOBEIYIIMMH YaCTSIMH).

13./3a cuer dero y|3a cuUeT pa3TUYHOW HWHIYKTUBHOCTH OOMOTKH
CUHXPOHHO- anektpoasuratenss mo ocsiMm d um (. Ilo ocm d
PEaKTUBHBIX UHAYKTUBHOCTh OOMOTKHM BBIILIE, YTO IO3BOJISIET
JIBUTATENEH peain30BaTh  PEAKTUBHYIO  J100aBKYy  KPYTSIIETO
MOJTy4aeTCs TMOTYYUTh | MOMEHTA.
OONbIIMI  KPYTALIUH
MOMEHT 1o
CPaBHEHHUIO C
CUHXPOHHBIMU?

14.| Ins  xakux ueneit | CKoc MOJIIOCOB BBIMOJHACTCS C LEIbI0 YIyUIICHHS
BBITIOJHICTCSI  CKOC | paclpeAesieHus Mojsl B BO3IYIIHOM 3a30p€ MAIlIUHBI,
TIOJTFOCOB pOTOpa CHIDKEHHUSI TADMOHUYECKUX COCTABIISIONINX U
AJIEKTPOABUTATEINS? npuOIrKeHus: GOPMBI OIS K CHHYCOUIATBLHOM.

15.| TTouemy BJ1IC | D10 00yCIOBICHO peaIbHON KOHCTPYKIIUEH JIBUTATEIIS:
pealIbHOTO U3-3a paclpeiesieHus] KaTylleK MO pa3HbIM Ia3aM B
AIIEKTPOABUTATEIS KaTyIIeYHOW TPYIIe, W3-3a HEPaBEHCTBA Ilara BHUTKA

HHUKOIrJa HE MOXKCT

SY6LIOBOMY JCJIICHUIO, N3-3a CKOCa ITOJIFOCOB M IIa30B.
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JOCTHYb JlaHHBIE KOHCTPYKTHMBHBIE MEPONPUATHS AENAKOTCS C
MaKCUMAJIbHOTO LEJBIO YIIYUIIIEHUsS] TApMOHHYECKOTO COCTaBa.
TEOPETUYECKOTO
3HA4YECHUSA?
16.| Kakue OCHOBHBIC | MakCUMallbHOE  JHEPreTUYECKOE  MPOU3BEJICHHUE,
napameTpbl OCTaTO4YHasi WHAYKTUBHOCTb, KOAPLETHBHAs CHJIa,
MMOCTOSTHHOTO MarHuTa | TEMIIepaTypa pa3MarHU4uBaHUsl.
MIPUMEHSIEMOTO B
aneKTpoABUTraTene?
17.| Anst gero npumeHstoT | s CHUKEHUS MIEPEMEHHBIX MOTEPh B
IIMXTOBAHHBIC AIIEKTPOJBUTATENE CBSI3AHHBIE C HABEJICHHEM TOKOB
KOHCTPYKIIUU poTopa | Pyko U nmepeMarHnyMBaHUEM MaTepHaa.
u craTopa
ANEKTPOABUTATENSA?
18./Or yero 3aBucar | [locTossHHBICE TIOTEpH 3aBUCAT OT TOKa CTaTOpa
IIOCTOSIHHBIE ITIOTEPU B | DJIEKTPOJIBUTATEINSI U OT COMPOTUBJICHUSI OOMOTKHU.
ANEKTPOABUTATETIE
19./ Or wero 3aBucar |B mepBoM TpHONMKEHWH TIOTPH  3aBUCAT: OT
NIEPEMEHHBIE TTIOTEPH B | DJIIEKTPUUECKOM  YaCTOThl  MAIMHBL,  HHAYKIUHU
ANEKTpOBUTaTENE? MAarHUTHOTO TOJII B BO3AYIIHOM 3a30p€, OT YaCTOTHI
BpalleHUs poTtopa, oT CUHYCOUJIAJIbHOCTH
(rapMOHMYECKUH COCTaB) MArHUTHOTO MOJS, T.€. OT
KOHCTPYKIIUH.
20.| ITouemy KII/I | B acnHXpOHHOM J1BUTaTele YaCTh SHEPTUU TPATUTCS Ha
ACUHXPOHHOTO CO3/IaHuE MarHUTHOTO OJIst poTopa, Ha
JBUTATENIs HIXKE YeM | HAMarHW4YMBaHUE — pEaKTUBHAsI MOIIHOCTh
CUHXPOHHOTO0?
21.| s kakuxX 1eser | X-KOHACHCATOp NPHUMEHSETCS C IEIbI0 CHIDKCHUS
PUMEHSETCS X- | moMeX B 3BEHE MOCTOSIHHOTO TKa MHBEPTOPA, a TAKXKE
KOHJIEHCATOP B | OH SIBJISIETCS MICTOYHUKOM PEAKTUBHOU MOITHOCTH.
uHBepTope?
22.| Jlng  kakux Tener | Y- KOHACHCATOPhl B MHBEPTOPE MPUMEHSIOT C IIEIIBIO
IPUMEHSIIOT CHUYKEHUS TTOMEX TeHEPUPYEMBIX HHBEPTOPOM, a TAKKE
bunpTpyromnme Y-| anss  ynopsano4yeHus — HaAOpaBJIEHUS  MPOTEKAHUS
KOHJIEHCATOPBI B | EMKOCTHBIX TOKOB B IIPUBO/IE.

uHBepTOpe?
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23.|B yem cyTh | CyTb BEKTOPHOIO pETyJHMpPOBaHUs 3aKIOYacTCs B
BEKTOPHOI'O (OopMHUPOBAHNHN BpAILAIOLIErOCsi BEKTOPA HAIPSHKEHUS
yTIpaBJICHUS B 3aBUCHMOCTH OT YIJIOBOTO IOJIOKEHHS pOTOPA.
ANEeKTpoABUTaATEIEM?

24.| B ueMm cyTb mupoTHO- | Hampsokenne cratopa QopMHUpyeTCsl IMyTeM CO3JaHUs
UMITYJIbCHOU ONPEJEICHHONW MOCIEA0BATENBHOCTH U JITUTENBHOCTH
MOAysIUN? UMITYJIbCOB HalpshKeHUs. Peub B JaHHOM ciy4yae UaeT

O CpPEIHEM 3HAYEHHMsI HAIIPSHKEHUSI CTaTopa 3a MEPUO.
BenuunHa  HampspkeHUsT — M3MEHsIETCd  3a  CUeT
YBEJIIMYEHUS BPEMEHU MTPOJIOJIKUTEIbHOCTH UMITYJIbCA.
25.| Ins  xakux menedt | Cuctemy mpeazapsiia IPUMEHSIOT C IENbI0 CHIKEHUS
MPUMEHSIOT CHCTEMY | BpEMEHU 3apsa KOHJIEHCAaTOPOB
npeazapsaa? ANEKTPOOOOPYAOBAHMS U YMEHBILICHUS TOKA 3apsiaa JJis
WCKJIFOUEHHS BPEIHOIO BO3JCHCTBUS HAa AJIEKTPOHHBIE

KOMITOHEHTHI.

26.| [Touemy npu | [Ipu noctmkenun creneHu 3apsbkeHHOCTH B 90-95%
JOCTH)KEHUH CTEINEHU | CHUKAETCS TOK 3apsijia, T.K. CUCTEMa 3apsiia EPEXOIUT
3apsokeHHOCTH B 90- | B pe)XKMM TMOCTOSIHCTBA HANPSDKEHUS M MPU 3TOM TOK
95% CHIDKAETCS | 3apsiia MUHUMAJICH.

CKOPOCTH 3apsaa?

27.| Ilouemy He | [Ipu OTpULIATENIBHBIX ~ TeMIlepaTtypax  Majaer
PEKOMEHYETCS npoBoAsSIIas (MOHOTpaHCTIOPTHA) byHKIHS
3apsKaTh NEKTPOJIUTA YTO TPH  BO3ACHCTBUM  PA3HOCTH
AKKyMYJISITOP IIPY | IOTEHUMAJIOB IIPH 3apsiie NPUBOJUT K YCKOPEHHOM €ro
OTPULIATEIBHBIX Jerpajaluy, TakkKe HOHbl JIMTHS BHEAPACh B aHOJ
TeMIiepaTypax? pa3pylalT €ro KpUCTAJUIMYECKYIO PElIeTKY, & 4acTb

HE MOXKET MPOHHUKHYTh B PEUIETKY U OCEHAeT Ha
MOBEPXHOCTH 3JIEKTPOAA.

28.| ITouemy He | B nmaHHOM  ciydae  ecid  aKKyMyJSITOp  HE
PEKOMEHTyeTCs KOHTPOJUIUPYETCS 3JEKTPOHHON CUCTEMOW yIpaBIICHUS
JepKaTh MPOUCXOJIUT €ro nepe3apsi A0 Pa3HOCTH MOTEHI[UATIOB
MOAKITOYEHHBIM BBIIIIE TOMYCTUMOIO, YTO MPUBOJUT K MOCIEAYIOIIEMY
MOJIHOCTBIO €ro B3pbIBY.
3apsKCHHBIN A Takke ecnM S4eiiKka akKyMyJsaTopa UIyHTHPYETCs
AKKyMYJISITOP K | 3JIEKTPOHHMKOM, TO 4Yepe3 Hee BCE PaBHO IPOTEKAET
3apsASHOMY HEOOJIBIION TOK, KOTOPBI MOXKET BBI3BATH Mepe3apsijl
YCTPOHCTBY WIH | aKKYMYJISITOpA.

CTaHIIUH.
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29.

[Touemy
akkymynsatopsl NMC,
LCO, NCA omacusie?

B KaTodaX AaHHBIX aKKYMYJIATOPOB COACPIKUTCS
OKCHJ KO6aJ'II>Ta, KOTOpLIﬁ IIpu ACIIUTUPOBAHHUHN KAaTOJa
CTAaHOBHUTBLCA CUJIbHO PCAKTUBHBIM.

30.

[Touemy
aKKyMYJIATOPBI C
TBEPAOTEIBHBIM
AIIEKTPOJIUTOM MOTYT
paboTaTh TONBKO NPHU

TEMIIEPATypax BBIIIE
+85 C?

[TockonbKy TOJBKO TpU TEMIIEpaTypax BBIIIE
+85C  mouydaercs
TPAHCHOPT MOHOB JIUTUS YKPE3 DJIEKTPOIUT U Uepes3

IpaHUIBEl  pazjenna 2 cpeq,

o0ecreunTs  IPUEMIIEMbIN

HUX HWHTCPKAJLIOUIO B
QJICKTPOIHLI.

31.

Kakum o0Opazom
HEOOXOAMMO TYIIUTh
JINTUNMOHHBIN

AKKyMyJISITOp?

B  Hauane HeoOxoauMo  cOUTH  TEMIEpPATYpy

aKKyMyJIsITOpa OOJIBIIMM KOJUYECTBOM  XOJIOJHOM
BOJIBL, @ 1aJIe€ OCYLIECTBIIATH TYILECHUE.

32,

Kaxkue
CYIIECTBYIOT
UCKJTFOUECHUS

METOBI
TUTA

CKBO3HOT'O KOPOTKOI'O
3aMbIKaHUS B
nHBEpTOpE?

C oroii nenbto Ha nepuoge LIIMM BBOASAT KOPOTKHIA
OTPE30M - «MEPTBOE BpPEMS». DTO BPEMsS KOIZA HHU
BEPXHUM U HWKHUM KIIFOYM HAXOIATCS B OTKJIFOUEHHOM
(He MpOBOAAIIEM) COCTOSHHUU. Takke MpPOrpaMMHO
CTapar0TCsA UCKIFOUYUTHh BO3MOKHOCTD IIOJIAYX CUTHAJIOB
Ha KJIFOYM CTOMKH OJHOBPEMEHHO.

33.

Kakum crocobom
ynaercs
HCIIOJIB30BaTh
[TOJTHOCTBIO
HaIpsODKCHUE ~ 3BCHA
[IOCTOSIHHOTO TOKa

UCTOYHHUKA?

st aToro ucnons3yroT BekTopHyro [IIUM — B niepuon
[T M BBOZAT HyJEBBIE BEKTOPA

34,

Kakum obpazom
BBIOMPAIOT

HNM?

4acToOTy

Munumainsnayro yactoty LLHIMM onpenensror ucxous us
oOecrieueHus peKMMa TIOCTOSIHCTBA TOKA, a TaKkKe C
y4ETOM MHUHUMH3ALUU JTUHAMUYECKUX IOTEPHh B
TPaH3UCTOpAX.

35.

B uém 3aximroyarorcs

pazianuus MEXTY
MOJIEBBIMU
TPaH3UCTOPAMHU U
OUMOJSAPHBIMU

TPaH3UCTOpaMHU C

[ToneBbie TpaH3UCTOPHI UMEIOT BO3MOXKHOCTH pabOTaTh
npu  OONBIIMX YacTOTaX, a OUWMOJIAPHBIE MOTYT
paboTaTh TPH BBICOKUX HAMPSHKEHUAX W OOJIBIINAX

KOMMYTUPYEMBIX TOKax?
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M30JIMPOBAHHBIM
3aTBOPOM?

36. |C kakon  mensro | C LIEJIBIO ACKJIFOYEHUS BO3HUKHOBEHUS
MIPUMEHSIOT MEPEHANPSIKCHUI  TPU  OTKIIOYEHUM  KJIoYa Ha
0OpaTHBIN JTMOJT | MEKKOMYTAIIHOHHOM IEPUO/IE.
napasiesbHO
TPaH3UCTOPHI?

37. | Kakue napaMeTpsl | Ha Benu4uHy KpyTAIIEr0 MOMEHTA BIMSET: YHCIIO
BJIMSAIOT Ha BEJIMYMHY | IOJIOCOB  pPOTOpa,  IOTOKOCIEIJIEHHE  poTopa
KpPYTSIIEro MOMEHTa | CIIEIJICHHOE CO CTaTOPOM, TOK cTatopa (MMEHHO
JBUTaTEIA? MOMEHTOO0Pa3yIOIIHI TOK IO OCH ()

38. | Anms  dero  BBomaT | Jlys obGecriedeHus: CTaOMILHOCTH pa3roHa JIBUTATENS U
KOMITICHCAIINIO HCKJIIOUEHHUS KOJIEOATEIbHBIX MPOIECCOB MPU Pa3TOHE

MIEPEKPECTHBIX CBA3EHN
npu BEKTOPHOM
yIpaBJIeHUN?

H3-3a B3dUMHOTI'O BJIMSHHA KOHTYPOB I10 OCSAM du g.




