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1. Henun, 3a1a4M ¥ IVIaHUPYeMble Pe3yJbTAaThl 00y4YeHUs 110 AUCHUIITHHE

K OCHOBHBIM meJAIM OCBOEHHUS NHUCIUIUIMHBI «DJEKTPUUECKUE TPAHCIIOPTHHIE
CPEACTBA» CIEAYET OTHECTH:

— peanuzanys OCHOBHOW oOpaszoBatenbHON mporpammbl (OOII) mo cnernuaibHOCTH
23.04.02 «HazemHble TpPaHCHIOPTHO-TEXHOJOTUYECKHE KOMIUIEKCHI», HANpPaBICHHOCTh
23.04.02.01 «2nexkTpuduIMpoBaHHbIEC TPAHCTIOPTHBIE CPEACTBAY;

— ¢opmupoBaHUe y OOyYAIOMIMXCS 3HAHUM O COBPEMEHHBIX MPHUHIMIAX, METOJIaX U
CpPEACTBax aHajdM3a W NPOTHO3UPOBAHUS HKCIUTYyaTAllMOHHBIX CBOMCTB HAa3E€MHBIX
AIEKTPUUECKUX TPAHCTIOPTHBIX CPEJCTB;

— TMOATOTOBKA CTYACHTOB K CAMOCTOSITEJIbHOW JMESTEIbHOCTH B COOTBETCTBUU C
TpeboBanusIMU DeepaibHOTO rOCYJaPCTBEHHOTO 00pa30BaTEILHOTO CTAHAPTA BBICIIETO
oOpazoBanust 1o crnenuaibHocTH 23.04.02 «HazeMHble TpaHCIOPTHO-TEXHOJIOTUYECKHE
KOMILIEKCH», Mpoduib moarotroBku 23.04.02.01 «DnekTpuduiimpoBaHHble TPAHCTIOPTHBIE
CpEICTBaY.

K ocHOBHBIM 3aayamM OCBOEHUS AUCHUIUIUHBI «DJEKTPUUECKUE TPAHCIIOPTHHIC
CpEICTBa» CJIEAYyET OTHECTHU:

— (opMupoBaHMEe TIPEACTABICHUS O KOMIUIEKCE OKCIUTyaTallMOHHBIX CBOMCTB,
OTPENENSAIONUX OCOOCHHOCTH (PYHKIIMOHUPOBAHUS IJICKTPUUECKUX TPAHCIOPTHBIX
CPEACTB, UX CUCTEM U arperaTos;

— OCBOCGHHE OOIIUX MPUHIIUTIOB U OCOOEHHOCTEM METOAMK MAaTEMAaTUUYE€CKOTO ONUCaHUs
YKa3aHHBIX CBOWCTB;

— ¢opMHpOBaHNUE HABHIKOB TMOJyYeHHUS Ha 0a3e HM3yUYEHHBIX METOJUK KOHKPETHBIX
JAHHBIX 00 DKCIUTyaTallMOHHBIX CBOMCTBAaX JJEKTPUUYECKUX TPAHCIOPTHBIX CPEACTB, UX
CUCTEM, arperaToB M BIUSHUE HA HUX PA3JIMUYHBIX KOHCTPYKTUBHBIX U BHEITHUX (PAKTOPOB.

OOyueHue 1Mo AUCHUILUIUHE «DJIEKTPUYECKHE TPAHCIOPTHBIE CPEJICTBA» HAIPABIECHO

Ha (popMUpoBaHKE Y 00yUAIOITUXCS CIASAYIONIMX KOMIETCHIIHI:

Koa n HanmeHoBaHMe KOMIETeH Uit NHauKaTopbl 10CTHKEHUS
KOMIIeTeHIHH
I1K-1. CiocoOHOCTH TPOBOJUTH NIIK-1.1. 3HaeT KOHCTPYKIMU U
KOHCTPYKTOPCKOE COIPOBOXACHNE IUTAaHUPOBaHKE pa3pabOTKU KOHCTPYKIUIT
npou3BojcTBa U ucnbeitauuiit ATC u ux ATC 1 uxX KOMIIOHEHTOB;
KOMITOHEHTOB. NIIK-1.2. YMeeT muaHupoBaTh pa3paboTKy

KOoHCTpYKIUA ATC 1 X KOMIIOHEHTOB;
HNIIK-1.3. Brageet npakTHYECKUMHA
HABBIKAMU TUIAHUPOBAHUS KOHCTPYKIIUN
KOMITOHEHTOB.

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl



JlucumiinHa OTHOCUTCS K 00s3aTeNbHOW 4YacTd, (POPMHUPYEMOW ydaCTHUKAMHU
oOpaszoBaTeabHbBIX OTHOIIEHUH OJ10ka b1 «/ucuumiuabl (MOTyIIH )».
JucruminHa «3JeKTpUYeCKrue TPaHCIIOPTHBIE CPEJCTBA» B3aUMOCBSA3aHa JIOTUYECKU
U COJIePKATEIIBHO-METOIMYECKH CO CICAYIONUMHU JUCIUTUINHAME U pakTukamu OOIT:
—  Marematuueckoe MOIETUPOBAHUE PAOOUYUX MPOLIECCOB ABTOMOOHUIIS.
—  lIudpoBsie TEXHONTOTHH B aBTOMOOUIICCTPOCHHUH.
—  ABTOMOOWIIPHAsI MEXaTPOHUKA.
—  Cucrtembl yIIpaBICHUS IBKECHUEM DJICKTPUYCCKUX TPAHCIIOPTHBIX CPEJICTB.

— OcHOBBI p8,3pa6OTKI/I N TCCTUPOBAHUA AJTOPUTMOB YIIPABJICHUA IJJIICKTPHUUYCCKUX
TPaHCIIOPTHLBIX CPCACTB.

3. CTpykTypa u cojep:KaHue TUCUUIIIHHBI

OOmas Tpy10eMKOCTh TUCITUIUTHHBI cocTaBsieT 4 3adeTHbIX eauHumIl (144 gacos).

3.1 Buabl yueOHO# paGoThl U TPYA0EMKOCTh
(mo hopmam oOydeHNMS)

3.1.1. Ounas ¢popma oOydeHus

Ne Koau | CemecTpbl
n/n Buj yueOHoii padoThl 4eCTBO 1
4acoB
1 | AyauTopHble 3aHATHS 64 64
B ToM ynce:
1.1 | Jlexnuu 32
1.2 | CemuHapckue/nmpakTHUECKUE 3aHATUS 32

1.3 | JJaboparopHbIe 3aHATHS

2 | CamocTosiTe/IbHAs1 padoTa 80 80
3 | IIpomMeskyTOoYHasi aTTeCTALUS
OK3aMeH JK3aMeH
Hroro 144

3.2 TemaTu4yeckuii IJIaH U3y4YeHUs TUCUUILTHHBI
(o hopmam oOydeHws)



3.2.1. Ounas dhopma 0O0yueHus

n/n

Pa3zgeanl/TeMbl
JTUCIHUIINHBI

TpyroeMkocThb, yac

Bcero

AyauTopHasi padora

Jlexuun

s

Cemunapckue/

MYCCKHUC 3aHATN
JlaboparopHsbie

3aHATUA

[IpakTnueckas

TOATOTOBKA

CamocrosiTeJbHas
padora

Pazgen 1. Beenenue

1.1

Ucropust pa3paboTku u
IIPOU3BO/ICTBA JIEKTPUUECKUX
TPAHCIIOPTHBIX CPECTB.
OCHOBHBIE MTOHATHS U
ONpEJECICHUS.

1.2

TpeboBaHus K
AIEKTPOOOOPYAOBAHUIO
AIIEKTPUIECKUX TPAHCIIOPTHBIX
cpencts. BHeniHue
BO3JICUCTBYIOIINE (DAKTOPHI

14

1.3

TpaHcniopTHBIE CpeJICTBa C
KOMOWHUPOBAHHOU
SHEPTrOYCTAHOBKOMN

14

Paznen 2. DnextpoaBuraTenun

2.1

OO61re BONpochl TEOpUU
AIIEKTPUIECKUX MAIINH

14

2.2

ACHHXPOHHBIN TATOBBIN
ANEKTPUYECKUI JBUTATEID

14

2.3

CUHXpOHHBIN TATOBBIN
BJICKTPUYECKUI IBUTATEIb

14

Paznien 3. DnexTponpuBo

3.1

YnpaBieHue U JUHAMHUKa
AJIEKTPONPHUBO/IA

16

3.2

JlnHaMuKa 3IIEKTPONPUBOIA

16

10 -

Pa3nen 4. TommMBHBIE DJIEMEHTEI

4.1

[TpuHIMIIBI paOOTHI TOITUBHBIX
JIEMEHTOB U TEXHOJIOTHIA.

14

4.2

[IprMeHeHne TOTUTMBHBIX
3JICMEHTOB B THOPHTHOM
HMCTOYHUKE DHEPTUH.

14

Hroro

144

32

80

3.3 Conep:kanue JTUCHUIIAHBI

Pa3nea 1. Beeneunue




Tema 1. UcTopus pa3pabOTKu ¥ MPOU3BOJICTBA ANEKTPUUECKUX TPAHCIIOPTHBIX CPEICTB.
OCHOBHBIE OHATHS U ONIPEIEIECHUS.

Tema 2. TpeboBaHUs K 3JEKTPOOOOPYAOBAHUIO IIEKTPUUECKUX TPAHCIIOPTHBIX CPEICTB.
Buemnue Bo3aeicTByomme GakTopbl

Tema 3. TpancnopTHbie cpecTBa ¢ KOMOMHUPOBAHHON YHEPrOyCTaHOBKOM

Pa3znen 2. DiekTpoaBUTaTEN

Tema 1. O6mi1e BOIpOCHl TEOPUU SIEKTPHUUESCKUX MAIIUH

Tema 2. ACUHXPOHHBIN TATOBBIN YJIEKTPUUECKUIN JBUTATEIb

Tema 3. CHHXPOHHBIN TATOBBIN 3JIEKTPUUECKUAN JIBUTATEIb

Pa3znen 3. DiekTponpuBoa

Tema 1. Ypasnenue u TMHaMHKa 3JIEKTPOIPUBOJA

Tema 2. /[uHaMuKa 37€KTPONIPUBOIA

Paspnest 4. TOTUIMBHBIE JIEMEHTBI

Tema 1. [IpuHIMIBI paOOTHI TOIUIMBHBIX 3JIEMEHTOB U TEXHOJIOTUH.

Tema 2. [IpyumeHeHUE TOIUIMBHBIX 3JIEMEHTOB B THOPUTHOM UCTOYHUKE SHEPTHH.

3.4 TemaTuka ceMMHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA

3.4.1. Cemunapckue/mpakTUYECKUE 3aHATHS
1. CpaBHeHmHe 2IEeKTPOMOOUIICH U TPAHCIIOPTHBIX CPEJCTB C KOMOMHUPOBAHHBIMU

HHEPrOyCTaHOBKAMHM.

2. CXeMBbI 3alIUThI OT: MPEBBIIICHUS TOKA U HATPSHKEHUS BBIIIE TOMTYyCTUMOTO,
IIPEBBILIEHNS CKOPOCTH HAPACTaHUS TOKA U HAIIPSICHHUs BBILLIE JOIIYCTUMOTO.
BHeniHue XxapakTepucTUKU JIEKTPOABUTATENS.

KoHCTpyKIMs 3JEKTPUUYECKN MAILMH IIEPEMEHHOTO TOKA, OCHOBHBIE JJIEMEHTHI.

ACUHXPOHHBIN TATOBBIN ANEKTPUUECKUIN JBUTATEH

3
4
5
6. CHHXPOHHBIN TATOBBIN JIEKTPUUECKUN IBUTATEND
7. YmpaneHue u JMHAMHUKA 3JEKTPOIPUBOIA

8. JluHamuKa 3JIEKTpONpUBOIA

9. IIpuHuMIBI paOOThI TOIUIMBHBIX IEMEHTOB U TEXHOJIOT .

10.IIpuMeHeHue TOIUITMBHBIX 3JIEMEHTOB B THOPUIHOM HCTOYHHUKE SHEPTHUH.



3.5 TemaTuka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)
OTCYTCTBYIOT KyPCOBBIE IIPOCKTHI COTJIACHO YUeOHOMY IIJIaHy

4, Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue
4.1 Hopmatusnsble 1o0KyMeHTbI 1 'OCTb1

1. TOCT P 59102-2020 «2nekTpoMOOWIM U aBTOMOOWJIbHBIE TPAHCIOPTHBIE
CpeACTBAa C KOMOWHUPOBAaHHBIMU JHEPrOyCTaHOBKaMu» TepMuHBI U
ONpEICIICHHUS.

2. TOCT P 59127-2020 «DneKTpoMOOUIN M aBTOMOOHWJIbHBIE TPAaHCIIOPTHBIC
CpelicTBa ¢ KOMOMHHUPOBAHHBIMH dHEProycTaHoBKamMm» MneHTudukarms.

4.2  OcHoBHasi IuTEpaTypa

1. Haraiines, M. B. ATC ¢ xoMOuHupoBaHHbIMH 3HeproyctaHoBkamu (KQYVY) /
M. B. HaraiinieB, A. A. DiinuHoB. — M. : Dkosiorus MammHocTpoeHus, 2014, — 442
C.

2. Haraiines, M. B. Onextpomobunu / M. B. Haraiiues, A. A. DiiauHoB. — M. :
Oxonoruga MammHoctpoenus, 2014. — 515 c.

3. Edpemon U.C. Teopust u pacy€T TSIroBOro 3JIEKTPOIMPUBOAA 3IEKTPOMOOHUIIEH.
VYuyeb.mocobue myist By30B 1o crerl. «I opoACKON 3IEKTPUYECKUN TPAHCIIOPT» U
«DNeKTpuYecKas Tara U aBTOMaTU3alMs TATOBBIX ycTpoucTB» / mon pen. — U.C.
Edpemona. M. : Beicmas mkona, 1984. - 383 c.

4, 3natul, [1. A. DnekrpomoOunu u rudpuansie atomoounu / I1. A. 3natun, B.
A. Kemenos, U. I1. KceneBuu. — M. : Arpokoncant, 2004. —416 c..

5. bornanos, K.JI. OcHOBBI TAroBOTO 3JeKTporpuBoja: yued mocobue/ K.JL
bormanos—M. : MAJIN. - 2009, 57 c.

6. KoHCTpyKIIMn COBpEMEHHBIX TPAHCIIOPTHBIX CPEACTB Ha AJIEKTPUUECKOM TAre
/ K.E. Kapnyxun, P.X. Kypmaes. M: ®I'VII <cHAMUW», 2019 1. — 196 c.

7. Jiquan 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  JlonoaHMTebHAS JIUTEpaTypa



1. Kcenesuu, WN.I1. Uaeonorus mpoeKTUPOBaHUS JIEKTPOMEXAaHUYECKUX CUCTEM IS
ruopuaHon MoouiasHoM TexHuku / W.I1. Kceneuu, /I.b. M3ocumoB// TpakTops! u
CEeNIbCKO-X03icTBeHHBIC MamUHbL. — 2007. — Nel.

2. Bonpaek, A.W. DnekTpudeckue MaruHbl. MaliuHbl IEPEMEHHOTO TOKA: yIeOHUK
st By30B / AW, Bonbnek, B.B. ITonos. — CII6.: ITutep, 2010. — 350 c.

3. Komnbuios, W.I1. Dnexrpudeckue MamuHbl: yaeoHuk s By30B /M.I1. Konbinos. —
M.: Dueproarommsaar, 1986. — 360 c.

4. Konsinos, N.I1. MatemaTudeckoe MOJEIUPOBAHNUE SIEKTPUUECKUX MAIIUH: yuel.
muis By30B / W.I1. KombuioB. — M.: Beicmas mikona, 2001. — 327 c.

5. CtporanoB B.M. Marematndyeckoe MOIEIUPOBAHME OCHOBHBIX KOMIIOHEHTOB
CWJIOBBIX YCTaHOBOK 3JIeKTpoMoOuiieit u aromoomieit c KOV: yue6. mocodue / B.H.
Crporanos, K.M. Cugopos. — M.: MAJIU, 2015. - 100 c.

6. OBunHHUKOB, V. E. BeHTUIbHBIE 3JIEKTPUYECKUE ABUTATEIN M IMPUBOJ HA UX
ocHoOBe (Manas u cpeausst MmomHocTh) / . E OBunnamkoB : Kypc nekuuii. - CIIO. :
KOPOHA-Bexk, 2006. - 336 c.

7. bekumes P.®. OOmuii kypc snekTpornpuBojia: yueonoe nocooue / P.®. bekures,
10.H. JIeMEHTBEB; HanumoHanbHbIN HCCJIe10BATEIILCKUIM Tomckuit
MOJUTEXHUYECKUN yHUBEpcUTET. — ToMck: M31_Bo TOMCKOTO MOJMTEXHUYECKOTO
yHuBepcuteta, 2010. — 302 c.

8. Bacunbes b. FO. DnekrponpuBoa. DHepreTuka 3MeKTponpuBoia. Y 4eOHuK. — M.:
COJIOH-IIpecc, 2015. — 268 c.

9. AnyuuH A.C. CucTtemsl yripaBiieHUs JIEKTPOIPUBOAOM: YUEOHUK Il By30B. — M.
: I3narensckuit om MOU , 2015 - 373 c.

10. Kanaues FO.H. Bekropnoe perynupoBanue (3ametku npaktuka) / KO.H.
KamaueB: Metoguueckoe nocooue. M.: 9DO, 2013. - 63 c.
http://privod.news/files/kniga www_3.pdf

11. becnamoB B.S. Dnekrpuyeckne Mammubl: yueb. Ilocobue mist cTyneHeTOB
Bbicll. yueOHbIXx 3aBeneHuit / B.S. becmanos, H.®. Kotenenen. — M.
N3parenbckuil nueHTp «Akanesmus», 2006. 320 c.

12. Awnonuenko, B.I'. [Ilpaktukym 10 Teopuu JABUKEHUS aBTOMOOMIISA
[DnexkTpoHHBIN pecypc]: yueb. mocodbne — InexTpoH. aaH. — KpacHosipck : COY,
2013. — 116 ¢. — Pexxum moctyma: https://e.lanbook.com/book/64569. — 3arm. ¢
JKpaHa.

4.4  JnekTpOHHBIE 00pPa30BaTeIbHbIE PeCypPChI

1. 9bC «YHUBEPCUTETCKAA BUBJIMOTEKA OHJIAVIH»
www.biblioclub.ru



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

45  JluneH3MOHHOE H CBOOOIHO PACTIPOCTPaHsieMoe MPOrpaMMHOe odecrevyeHne

1. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMm

4.6 CoBpeMeHHble TpoeccHOHATbHbIE 0a3bl JaHHBIX W HH(POPMALMOHHBbIE
CIpaBOYHbIC CUCTEMBbI
1. http://rushim.ru/books/electrochemistry/electrochemistry.htm - snexkrponHas
OmbImoTeKa
2. http://www.ise-online.org International Society of Electrochemistry
3. Koncynperant Ilntoc - cipaBouHasi mpaBoBasi cucteMa (A0CTYII 10 JIOKaJIbHOU
CETH C KOMIIBIOTEPOB OMOIUOTEKN)

4, CI10 Mockosckoro ITonmurexa

S. MarepuajJibHO-TEXHHYECKOE o0ecreyeHue

CneunnanusupoBanuble aynutopun «llepenoBas mnxenepHas mkona»: AB4701 u

AB4710 ocHalieHHbIE TPOEKTOPOM, FKpaHoM, [I1IBM.

6. MeroauyecKkue peKOMeHAANNHU

6.1 MeToauyeckue peKOMeHAAIUM ISl TIPenoaBaTesisi 0 OPraHu3anun
00y4eHus

OCHOBHBIM TpeOOBaHMEM K TPETIOJABAHHUIO JTUCIUTIINHBI SBISCTCS TBOPYCCKHM
MPOOJIEMHO-TUATIOTOBBIM  TOAXO0/, TO3BOJIIONINN TMOBBICUTH HWHTEPEC CTYICHTOB K
CoJIepKaHUI0 yueOHOTO MaTepHaia.

OcHoBHas popMa U3yueHUs U 3aKpEIUICHUs 3HAHUW 110 dTOM AUCITUTUIMHE — JICKITUU
Y CEeMHUHApCKue 3aHATHsA. [IpenomaBaTeb J0DKEH MOCIeI0BATEIbHO BRIYUTATh CTYICHTAM
P JIEKITUH, B X0J1e KOTOPBIX CIIEYEeT COCPEAOTOYNTh BHUMAHUE Ha KITFOUEBBIX MOMEHTaX
KOHKPETHOTO TEOPETHYECKOr0 MaTepuajla, a TakKe OpraHW30BaTh IIPOBEICHHC
MPaKTUYECKUX 3aHATUH TaKUM 00pa30M, 4TOOBI aKTUBH3UPOBATH MBIIIJICHUE CTYACHTOB,
CTUMYJIMPOBATh CaMOCTOSITEIBHOE W3BJICUYCHHE HMH HEOOXOAMMOW HWH(POpMAIUA U3
Pa3TUYHBIX HCTOYHUKOB, CPAaBHUTEIBHBIM aHAIWU3 METOJOB PEIICHHM, COMOCTABICHHE


https://www.book.ru/
http://www.znanium.com/
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MOJIYYEHHBIX PE3YIbTaTOB, (POPMYIUPOBKY U apryMEHTAIIMIO COOCTBEHHBIX B3IJISIJIOB Ha
MHOTHE CIIOPHBIE TPOOIIEMBI.

OCHOBY Y4EOHBIX 3aHSITHI MO IUCUUILIUHE COCTABIISIIOT JEKIUOHHBIE 3aHsATUd. Ha
MIEPBOM 3aHSITHH 0 JAaHHOM y4eOHOW AUCIHUIIIMHE HEOOXOAUMO 03HAKOMUTD CTYJIEHTOB C
MOPSAKOM €€ M3YYEeHHS, PACKpbITh MECTO M POJIb AUCIUIUIMHBI B CHUCTEME HayK, €€
MPaKTUYECKOE 3HAUCHUE, OTBETUTH HAa BOMPOCHI.

Teopernyeckoe H3yyeHHUE OCHOBHBIX BOIPOCOB PA3/ENIOB JUCIMIUIMHBI JOJAKHO
3aBepIIaTbcd MpakTHUueckol paboroil. Tembl 3amay, mpeiaraeMbiX CTyAEHTaM JJis
pElIeHHs Ha MPAKTUYECKUX 3aHATUAX, JOJDKHBI ObITh MAKCUMAJILHO MPUOIMKEHBI K TEMaM
MOCJICTHUX JICKIIUHN 110 JAaHHOW AUCHUIUIUHE. B CBS3U ¢ yKa3aHHBIM, 11€J1€C000pa3eH TECHBIN
KOHTAKT JIEKTOpa C MpenoaaBaTesaMu, BEAYIIUMHU TPAKTUUECKUE 3aHATHUS.

WN3yueHne AUCHUIUIMHBI 3aBepliaeTcss dk3aMeHOM. OIlleHKa BBICTABIISIETCS
MpernoiaBaresieM U 00bsBIseTCs mocie oreera. [IpenoaaBaTenb, MPUHUMAIOIINN K3aMEH,
JIMYHO HECET OTBETCTBEHHOCTH 3a MPABUIBLHOCTH BHICTABICHUS OLCHKH.

6.2 MeTO}II/l‘leCKI/le YRazaHnud 1Jid oﬁyqamnmxcn 10 OCBOCHHMIO TMCIIMIIJINHBI

CamocTrosiTenbHast paboTa CTYAEHTOB IIPEJCTaBIsET COOOM BaXkHEMHIIee 3BEHO
yueOHOro mporecca, 6e3 MpaBUIbHONM OpraHu3aldyd KOTOPOro OOYyYaroUIUiicsl HE MOXKET
OBITh BBICOKOKBATM(HUIIMPOBAHHBIM BBITYCKHUKOM. CaMocTosTenbHasE padoTa SBISETCS
OJIHUM U3 BUJOB YU€OHBIX 3aHATUH.

[ens camocTosATENbHON PabOThl — MPAKTUYECKOE YCBOEHUE CTYJIEHTaMH BOIPOCOB
YCTPOMCTBA TPAHCIOPTHBIX CPEICTB, PACCMAaTPUBAEMbIX B TMIPOLECCE H3YUYEHUs
muciuiuinebl.  CaMocTosiTenbHAasi paboTa CTYJEHTOB HampaBlieHa Ha H3y4YeHUE
TEOPETUYECKOr0 MaTepuasa, MOArOTOBKY K JIEKIIMOHHBIM, CEMUHAPCKUM (IIPAKTHUECKHUM)
3aHATHUSAM; BBIIIOJIHEHHE KOHTPOJIBHBIX 3aaHUI.

AynuropHas caMOCTOsITEIbHAsI padoTa MO AMCLUMUIUIMHE BBIINOJIHAETCS Ha y4eOHBIX
3aHATUAX T0J] HEMOCPEACTBEHHBIM PYKOBOICTBOM MPENOAABATENSl U IO €ro 3aJaHUI0.
BueaynutopHas camocTosTenbHas padoTa BBIMOJIHSAETCS CTYACHTOM 1O 3aJaHUI0
MpenojiaBaresis, Ho 0e3 ero HemoCpPeACTBEHHOTO YYaCTH .

3ajayaMu CaMOCTOSITENIbHON PabOThI CTYACHTA SIBISIIOTCS

- Pa3BUTHE HABBIKOB CAMOCTOSITEIIbHON yu4eOHOUM paboTHI;

- OCBOEHUE COJIep KaHUs JUCLUIUINHBI;

- yrayGiieHne coiep >kKaHus U OCO3HaHNWE OCHOBHBIX MOHATUN AUCHIUTIINHBL;

- HCTOJIb30BaHKE MaTepuraia, COOPaHHOTO U MOJIYYEHHOTO B XO€ CAMOCTOSATEIbHbBIX
3aHATHN A1 3(PPEeKTUBHOW MOATOTOBKUM K JUPPEpPeHIIMPOBAHHOMY 3a4yeTy W/WUiu
HK3aMEHY.

CTyIeHT JODKEH NMOMHUThb, YTO HAUYMHATh CaAMOCTOSITENIbHBIE 3aHSATHUS CIENYET C
IIEPBOTO CEMecTpa M NPOBOAUTh HUX peryisipHo. Kaxaplii CTyJAEHT JOJKEH caM
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IJIaHUPOBATh CBOIO CaMOCTOSATCIbHYIO pa60Ty, HCXoasa M3 CBOHUX BO3MOKHOCTEH U

OPUOPUTETOB. DTO CTUMYJIMPYET BBINOJHEHHE pabOThl, co3/laeT 0Ooliee CIOKOHHYIO

O6CTaHOBKy, YTO B UTOI'C ITOJIOKHUTCIIBHO CKA3bIBACTCA HAa YCBOCHHUH MAaTCpuUalia.

CTyIeHT NOJKEH MOMHUTh, YTO B IMpolecce O0ydeHUs BaKHEUIIYIO POJb UTpaeT

CaMOCTOSITeNIbHAsE paboTa ¢ TEXHHYECKOM JIMTEpaTypou.

Hayuutscst pabotath cC

TEXHUUYECKON JIMTEepaTypoll - BakHEWIas 3ajada cTyleHTa. be3 3Toro HaBeika Oyner

Ype3BbIYAMHO TPYJHO H3y4yaTh MPOTPaMMHBIM MaTepuas, ¥ MHOTO BpPEMEHH OyneT

IMOTPAYCHO HCPALIUOHAJIBHO. PaboTa ¢ TexHHYECKOM HHTepaTypOfI CKIIaAbIBACTCA U3 YMCHU A

HO,Z[O6paTI> HCO6XOI[I/IMBI€ KHHTH, p8,306paTI>C$I B HHX, 3aKOHCIICKTHPOBATDb, BLI6paTI>

I'IaBHOC YCBOUTD U IIPUMCHUTDL Ha IIPAKTHUKC.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4eHUsI

B mpouecce

o0yueHus

HUCIIOJIB3YIOTCA  CICAYIOIIHC  OLICHOYHELIC (I)OPMBI

CaMOCTOSITEIIbHOMN pa6OTBI CTYACHTOB, OLCHOYHBLIC CpPCACTBA TCKYIICIO KOHTPOJLIA

YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTALIAN:

-IIOATOTOBKA K CCMHUHAPCKHUM 3aHATUAM MW BBIIOJIHCHUC ITPAKTUYCCKHUX pa60T;

-3a1uTa pedepaTroB U Mpe3eHTALUM M0 BHIOPAHHBIM TEMaM.

7.2 1llkana u KpUTEpUHU OLEHNBAHUSA Pe3yJIbTATOB 00yUeHH S

IxaJja oneHUBaAHUA

Onucanue

OT1inyHO

BeinosiHeHs! Bce BUABI yueOHOWM paboOThI, MPELyCMOTPEHHBIE YUEOHBIM IIIAHOM.
CTyneHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHH, HABBIKOB IPHUBECHHBIM
B TaOJHUIIaX IOKazaTelsieil, onepupyeT NpuoOpPETeHHBIMU 3HAHUSAMHU, YMEHHUSAMH,
HaBbIKaMH, MPUMEHSIET MX B CHUTYyallMsAX MOBBIIIEHHOW ciokHOCTU. llpn sToM
MOTYT OBITh JIOMYIEHbl HE3HAYUTENbHbIE ONIMOKH, HETOYHOCTH, 3aTPYyJHEHUS
IIpY aHAIUTUYECKUX OINEpaluax, MEepeHOCe 3HaAaHWMM W YMEHUIl Ha HOBBIE,
HECTaH/IapTHbIE CUTYaIlNH.

Xoporio

BreimonHeHb! Bce BUIIBI Y9eOHOU PaOOTHI, MPEyCMOTPEHHBIC YUYEOHBIM TLIAaHOM.
CTyIeHT IEeMOHCTPHUPYET HETIOIHOE, IPAaBUIIBHOE COOTBETCTBHE 3HAHUH, YMEHUH,
HaBBIKOB NPUBEJCHHBIM B TaOJMIIaX TOKa3aTesel, aubo eciii TP 3TOM OBLIH
JIOTIYIIIEHBI 2-3 HEeCYIIECTBEHHBIE OIIMOKH.

Y 10BIETBOPUTENBHO

BrImtotHeHB! Bce BHIBI YIeOHOU pabOTHI, TPEAyCMOTPEHHEBIE YIYCOHBIM TIIIAHOM.
CTyaeHT IeMOHCTPHUPYET COOTBETCTBHUE 3HAHUH, B KOTOPOM OCBEIIIEHA OCHOBHAS,
Han0OoJIee BaKHAs YacTh MaTepuasa, HO IPU 3TOM JIOIYIIEHA O/{HA 3HAYNTEIIbHAS
omnOKa U HETOYHOCTb.

HeynosnerBopurensHo

He BrimoniHeH onwH wim 0oJjiee BHAOB Y4eOHOH pabOTHI, MPEXyCMOTPEHHBIX
yueOHbpIM TuIaHOM. CTyIEHT NIEeMOHCTPHPYET OTCYTCTBHE 3HAHHWM, yMEHUH,
HABBIKOB I10 PsTy IMOKa3aTeNeH.
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7.3 OueHOYHBbIE CPEACTBA

7.3.1. Texymuii KOHTPOJIb
[IpumepHbie TeMbl pedepaToB:

1. Uctopust pa3paOOTKu U MPOU3BOACTBA JIIEKTPUUECKUX TPAHCHOPTHBIX CPEJNICTB.
OCHOBHBIE IOHATHS U ONIPEIEIICHU.

no

TpeboBanust K 3JI€KTPOOOOPYAOBAHUIO BIEKTPUUYECKUX TPAHCIOPTHBIX CPENICTB.
Baeunue Bo3aelcTByonye GpakTopsl

TpancnopTHbIE cpesicTBa C KOMOMHUPOBAHHOM 3HEPTrOYCTaHOBKOM
DNeKTpoABUTATENIN

OO01re BOMpOChl TEOPUHU NEKTPUUECKUX MAIIUH

ACHHXPOHHBIN TATOBBIN AIEKTPUUECKUIN JBUTATEID

CHUHXpOHHBIN TATOBBIN MIEKTPUUYECKUM IBUTATETD

© N Ok~ W

DJIEKTPOIPUBO/L

. YIpaBieHue U TMHAMHKA AJIEKTPOIIPUBO/IA

10 JlvHaMUKa 3J€KTPONPHUBO/Ia

11. TonuBHBIC 2JIEMEHTBI

12 .ITpuHuumel paboThl TOTUTUBHBIX JIEMEHTOB U TEXHOJIOTHIA.

7.3.2. [IpoMexXyTOUHAast aTTeCTALIHS

No Bormpoc OTaJlOHHBIN OTBET
ILI1.
1. Kaxkne BHelHUe | Ha paboTy »1ekTpooOopyAoBaHUS 3IIEKTPUUECKHX
BO3JIEHCTBYIOIIKE TPAHCIOPTHBIX CPEICTB  BIMSIOT: MEXAHHYECKHE,
(pakTOphI BIAUSIOT Ha | TEPMHUUECKHE, KJIMMaTUYECKHE, XUMHUYECKHE,

AIEKTPOOOOPYIOBAH | DIIEKTPUUECKUE (DIEKTPOMArHUTHBIE) (DaKTOPHI.

ue oanekrpuueckux | Ha moiaHoTy W cTemeHb BO3AEHUCTBUS ATHX (AKTOPOB
TPAHCIIOPTHBIX OKa3bIBAIOT BIIMSHHUE: MECTO U YCIOBUS pa3MELICHUS Ha
cpeacTs? TC, ycnoBus 3KCIUTyaTallMy, YCIOBHS UCIIOJIb30BaHUS
(Mo kakuM Joporam, B Kako€ BpeMsl CYTOK), THII
TPAHCIIOPTHOTO CPEACTBa (JOPOXKHOE, BHEIOPOKHOE),
HaIPSHKEHUE DJIEKTPUYECKOM CETH.

2. |B dgem mpossistoTcs | Mexanudeckue BO3/ICIICTBYIOIINE bakTopsl
MEXaHUYECKUE MPOSIBIISIIOTCS. B BUIE BHOpAIMid ¥ yIapoB CO CTOPOHBI
BO3/ICHCTBYIOIINE ocTajbHBIX 37eMeHTOB TC M BHENTHUX yCTPOWCTB, W

dbakTopbI? 00BEKTOB.
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B uem mposiBisitoTcs
XUMUYECKHE
BO3/ICHCTBYIOIINE
¢dakxTopsi?

XUMUYECKHE BO3JICHCTBYIOIINE baxkTopbI
MPOSIBIIAIOTCS B BHJAEC BO3JCUCTBUS XHUMHUYECKHUX
U COoeIMHEHUM (Mmacha,
I'VYP, CpelcCTBa,

KHCJIOTBhI, IICJI0YH, 030H), a TaxKKE OJINUTCIBbHOI'O

BCIICCTB oxJIaxKaaromas

XKUIKOCTh, JKHJIKOCTb MOIOIINE
BO3JICHCTBHS COJISTHOTO TyMaHa (JIOPOKHBIE pEareHTh,

aTMocdepa MPUMOPCKUX PaiOHOB).

B uem 3akirouaercst
TEPMUYECKOE U
KJIIMMAaTHYECKOE
BO3JICCTBHE HA

ANEKTPOOOOPYI0BaHU
e?

Tepmuueckoe 15 BO3JIEUCTBHUE

3aKJII049acTCsA B

KJIIMMaTUYECKOE
BO3/JICMCTBUM  MAaKCHUMAaJIbHBIX,
MHAHUMAJBHBIX TEMIIEPATyp OKPYKAIOLIEH Cpelpl,
PE3KMX U3MEHEHNN TEMIIEPATyphl, IUIABHOE U3MEHEHHE

TEMIIEPATYPBI, BIAKHOCTH, XOJIOJIHONU BOJIBI.

B uem 3akirouaercs
AJIEKTPUYECKOE
BO3JIECTBUE HA

ANEKTPOOOOPYI0BaHU
e?

BO3JIEUCTBHE
3aKJII04YaeTCA B

DIEeKTpUUECKOE
AIEKTPOOOOPYI0BaAHUE

Ha

MIEPEHAMNPSKCHUSX, U3BMEHEHUU TOJIIPHOCTU MUTAHUA,
PE3KOMY OTKJIIOUEHHUIO THUTaHUS C MOCIEIYIOIIUM
BOCCTaHOBJICHUEM,

INOCTCIICHHOMY CHMIKCHUA

HaIpsHKCHUS, ITYJIbCAIIUU HAIIPAKCHUA U T..

Kakue anekrpuueckue
LEMHU OTHOCATCS K
KJIACCY HAIPsKEHUN
AuB

[lenmn c MakcuMajdbHBIM pabOYUM HAMNPSKEHUEM

MCHBIIC 3Ha4YCHUA

30 B
IOCTOSTHHOTO ToKa 60 B oTHOCATCS K Kiaccy A, CBBIIIE

CPCOHCKBAAPATUICCKOI'O

HaIIPSAKCHUA IICPCMCHHOI'O TOKa 701051

30 B, HO He Oonee 1000 B mepeMeHHOr0 TOKa U CBBIIIIE
60, Ho He O6onee 1500 B mocTosiHHOTO TOKA — Kiaccy B.

Hna  3amutel ot | [IpoBogHuKHM BBIPABHUBAHUS ITOTEHI[MAJIOB
KaKoro KOHTAKTa | IPUMEHSIOT I 3alIUTBl OT KOCBEHHOTO KOHTAKTa C
MIPUMEHSIOT MOTECHIMAJIBHO MPOBOJSIIMMHA YaCTSIMH, KOTOPBIE
MPOBOIHUKHU MOTYT MOMACTh MO HANIPSXKEHHUE.

BbIPAaBHUBAHUS

IMOTEHIIHAJIOB?

Kakoe YCTPOMCTBO | JIJIsi KOHTPOJISI COCTOSIHUSL H30JSILUU  ITPUMEHSIOT
HCHOJIB3YETCS JUISL | YCTPOUCTBO KOHTPOJIA W30JISIUH, KOTOpOE

KOHTPOJISI COCTOSIHUS
M30JISIIIUA U KaK OHO
paboTtaeTt?

OCyHICCTBIICT U3MCPCHHUC COIIPOTUBJIICHUA H3O0JIAINH.

YcTpoicTBO MO3BOJISIET KOHTPOJINPOBATh

HECUMMETPUYHOE (ommH MIOJTIOC) CHIDKEHUE
CONPOTHUBJICHUSI HW3OJALMU WIM HECHUMMETPUYHOE

3aMbIKaHHUEC ITIOJII0CA Ha KOPITYC.
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9. | Kakoe be3onacHbIM cuMTaETCsl COMPOTUBJICHUE HE HIDKE YeM
COIIPOTUBIICHUE 500 Om/B
M30JSIMUN  CUUTAETCS
6e301macHbIM?

10.| Kakoe [IpoBoAHMK BBIpaBHUBAHMUS TMOTEHIMAIOB JOJDKEH
COTPOTUBIICHUE UMeTh conpoTtuBiieHue He oosee 0,2 OM pu npoBepke
JTIOJIEH nMeTh | TokoM He MeHee 0,1 A.
IPOBOTHUK
BbIPABHUBAHUS
MMOTCHIINAIOB?

11.| Yo mpumeHsOT i JUiss  TOBBIIEHHS  3JEKTPOOE30MACHOCTH B
TOBBILLICHUSA yctaHoBkax a0 1000 B mnpuMeHSIOT JIBOMHYIO
AJIEKTPOOE30MaCHOCTH | (OCHOBHYIO M JIONIOJHUTENBHYIO) WM YCUJICHHYIO
B U30JISILMIO TOKOBEIYIIUX YacTEH.
AJIEKTPOYCTAaHOBKaX?

12./3a  kakoe Bpewms | [lo rm00ambHBEIM HOpPMaM  3JIEKTPOOE30MMaCHOCTH
JOJHKHBI Pa3pSAUTHCS | KOHIACHCATOPHI JODKHBI Pa3pSIUTHCSA O HAMPSHKCHUS
KOHJICHCATOPBI He Oosiee 60B unu 10 ypoBHSI 3aIaCEHHOW YHEPTUU HE
BBICOKOBOJIBTHOTO Boiie 0,2 /I 3a Bpems 1 cek. (momyckaercst 10 3 CeK C
AJIEKTPOOOOPYIOBAaHU | TPUMEHEHUEM MEpP MCKIIOYAIOUINX MPSIMOM KOHTAKT C
q? TOKOBEYIIIUMH YACTSIMH).

13./3a cuwer dwero y|3a cuyeT pa3AMYHON HHIYKTHBHOCTH OOMOTKH
CUHXPOHHO- anekTpoasuratenss mo ociM d u q. Ilo ocu d
PEaKTUBHBIX WHAYKTUBHOCTh OOMOTKH BBIIIE, YTO IO3BOJISIET
JIBUTATENEH peanu3oBaTh  PEAKTUBHYH  J00aBKYy  KPYTSILEro
MOJTy4aeTCsl MOJIYyYUTh | MOMEHTA.
OONBIIMI  KPYTAIUI
MOMEHT 1o
CPaBHEHUIO C
CUHXPOHHBIMU?

14.| ns  kakux ueneit | CKOC MOJIOCOB BBIMOJHSAETCA C LEIbI0 YIYUIICHUS
BBITIOJIHSETCSI ~ CKOC | pacrpeziesieHusl TOoJsl B BO3AYIIHOM 3a30p€ MAaIIHHBI,
ITOJIFOCOB pOTOpa | CHIDKEHUST ~ TAapMOHMYECKHUX  COCTABIAIOIIUX U
AIIEKTPOABUTATEINS? npuOIKeHus: (OPMBI MOJISI K CHHYCOUJAIBHOM.

15.| [Touemy OJ1C | D10 00yCHIOBICHO peabHON KOHCTPYKIIUEH JBUTATEIIS:
peansbHOro U3-3a paclpeiesieHusl KaTylleK MO pa3HbIM Ma3aM B
AIEKTPOBUTATENS KaTylIeYHOM TpymIe, U3-3a HepaBEHCTBA Illara BUTKA

HUKOrgJa HE MOXKET

3}76H0B0My ACIICHUIO, M3-3a CKOCa IIOJIKOCOB H I1a30B.
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JIOCTUYb
MaKCHMAaJILHOTO
TEOPETUYECKOTO
3HAYCHUA?

I[aHHBIG KOHCTPYKTHUBHBIC MCPOIPUATUA OCIIAIOTCA C
OCJIBIO YIYYIICHUA I'apMOHHUYCCKOTO COCTaBaA.

16.

Kakne OCHOBHBIC
apaMeTphbl

ITIOCTOSIHHOTO MarHuTa
MPUMEHSIEMOTO B

3J'I€KTpOI[BI/II‘aT€JI€?

MaxkcumanbHOe OHCPIreTUICCKOC IMPOU3BCACHUC,

oCTarTo4Hasad HWHAYKTHBHOCTbL, KOJPLHCTHBHAA CHIIA,

TCMIICPATYypa pasMaroHniruBaHUA.

17.

JInst 94ero NpUMEHSIOT
IIMXTOBAHHBIE
KOHCTPYKIIMM pOTOpa
U craropa
AEKTPOJBUATATENS?

Jlost

QJICKTPOABUTATCIIC CBsA3aHHBIC C HABCACHHCM TOKOB

CHMIKCHUA IMCPEMCHHBIX IMOTCPb B

DyKO U NEPEMAarHNYMBAHUEM MATEPUATIA.

18.

Ot

IIOCTOSHHBIC ITIOTCPH B

qcro 3aBUCAT

QJICKTPOABUTATCIIC

[TocTosiHHBIC IIOTCPHU 3aBHCAT OT TOKa CTaTropa
QJIICKTPOABUTATCIIA U OT COIIPOTUBJIICHUSA OOMOTKH.

19.

Or
IIepEeMEHHBIC TTOTEPH B

qCro 3aBUCAT

aneKTpoABUraresne?

B nepBoM npuOMMKEHUM TOTPU  3aBUCHT: OT

JEKTPUUECKOM  YacTOThl ~ MAIlUHBI,  HWHIYKIUU
MAarHATHOTO TOJISI B BO3AYIIHOM 3a30p€, OT YaCTOThI
portopa,

(rapMOHMYECKUH COCTaB) MAarHUTHOTO MOJIsl, T.€. OT

BpaliCHUA oT CHUHYCONOAJIbHOCTH

KOHCTPYKIIUH.

20.

[Touemy KII
ACUHXPOHHOT'O
IBUraTeld HUXKE YeM

CUHXPOHHOTO?

B ACMHXPOHHOM JABHIaTCJIC 4aCTh OHCPIUH TPATUTCA HA

CO34aHHC MardmMTHOI'O IT1OJIA poTopa, Ha

HaMarHM4nBaHUC — pCaKTHBHAs MOITHOCTDb

21.

neiaen
X_
KOHICHCATOP B

JLotst

IIPUMCHSACTCS

KaKnux

uHBepTOope?

X-KOHJI@HC&TOP MNPpUMCHACTCA C MLCJIbIO CHUKCHUA
IMOMCX B 3BCHC IMOCTOSAHHOI'O TKa MHBCPTOPA, a TAKIKEC
OH ABJIICTCA HCTOYHHUKOM peaKTPIBHOfI MOIITHOCTH.

22,

JLiist enen
MIPUMEHSIOT
bunabTpyromue Y-

KOHACHCATOPbI B

KaKnx

uHBepTOope?

Y- KOHAEHCATOPbl B UHBEPTOPE MPUMEHSIIOT C LIEJIbIO
CHIDKEHUS IIOMEX T€HEPUPYEMBIX HHBEPTOPOM, a TAKKE
UL YIOPSIAOYCHUS

HANpaBJICHUS  MPOTEKAHUS

€MKOCTHBIX TOKOB B IIpUBOJCL.
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23.| B 4em cyTh | CyThb BEKTOPHOTO PETYJIMPOBAHUSA 3aAKIIOYACTCS B
BEKTOPHOTO (bopMHpPOBaHUN BpPAIAIOLIETOCS BEKTOPA HAIMPSIKEHUS
YIpaBJICHUS B 3aBUCUMOCTH OT yTJIOBOr'0 MOJIOKEHHS pOTOpA.
ANEKTpoABUTATEIEM?

24.| B yem cyTh mmpoTHO- | Hampsixenue cratopa GopMupyeTcst myTeM CO3JaHUs
UMITYJIbCHOU ONPENIEIICHHONW IMOCIEA0BATENBHOCTH U JITUTEIbHOCTH
MOAYJISALINU? MMITYJIbCOB HaIpsKeHUs. Peub B TaHHOM ciiydae HUJIeT

O CpEOHEM 3HAUECHUS HANPSKEHUs CTaTopa 3a MEPHUO/I.
BennunHa  HanpspKeHUsST — U3MEHSETCS 3@ CUET
YBEIMYEHHS BPEMEHU MPOJOJKUTENBHOCTA UMITYJIbCA.
25.| Ins  xaxkux menedt | Cuctemy mpeazapsga MPUMEHSIOT C HEIbI0 CHIDKEHUS
MPUMEHSIOT CHUCTEMY | BpDEMEHU 3apsna KOHJIEHCATOPOB
npenszapsiaa’? 3JIEKTPOOOOPYI0OBAHMS M YMEHbILIEHUS TOKA 3apsaa AJis
VCKJIFOUYECHHs BPEIHOIO BO3ACUCTBUS HA DJIEKTPOHHBIC

KOMITOHEHTHI.

26.| [Touemy npu | [Ipu mgocTmkenun creneHu 3apsupkeHHOCTH B 90-95%
JOCTH)KEHUH CTENEHU | CHUKAETCS TOK 3aps/a, T.K. CHCTEMA 3aps/ia IEPEXOAUT
3apsKeHHOCTH B 90- | B peXMM MOCTOSHCTBA HAIPSKEHUS U MPU 3TOM TOK
95% CHUYKAeTC | 3apsia MUHUMAJIEH.

CKOPOCTH 3apsifa?

27.| llouemy He | [I[py  oTpumarenbHBIX  TeMIepaTypax  HagaeT
PEKOMEHYETCS MIPOBOISIIAS (MOHOTpaHCTIOPTHAS ) byHKIUSA
3apsKaTh ANEKTPOJIUTA UYTO TMPHU  BO3ACUCTBUM  Pa3HOCTU
AKKyMYJISITOP IpH | MOTEHUMAJIOB TIPH 3apsijie MPUBOJUT K YCKOPEHHOM €ero
OTpULIATEIBHBIX Jerpajaluy, TakXKe HOHBI JINTUS BHEAPSACh B aHOJ
TeMIlepaTypax? pa3pylIamT €ro KpUCTAUIMYECKYIO PEUIETKY, & 4acTh

HE MOXET NPOHUKHYTh B PEIIETKY M OCENacT Ha
MTOBEPXHOCTH 3JIEKTPOAA.

28.| [Touemy He | B gaHHOM  ciydyae eciM  akKyMyJsITOp — HE
pEKOMEHAYETCSA KOHTPOJUJIMPYETCSA SJEKTPOHHOU CUCTEMOU YIIPABJICHUS
JepKaTh MPOUCXOJUT €ro Nepe3apsij 10 Pa3HOCTH MOTEHIMAIOB
MOAKITOYEHHBIM BBIIIE JOMYCTUMOIO, YTO MPUBOJIUT K MOCIEAYIOIIEMY
ITOJIHOCTBIO €ro B3pbIBY.
3apsKEHHBIN A TakKe ecnM SYeiKa akKyMyJsiTopa IIyHTHUPYETCS
AKKyMYJISITOP K | 3JIEKTPOHHMKOM, TO 4Yepe3 Hee BCE PaBHO IPOTEKAET
3apsAIHOMY HEOOJIBIION TOK, KOTOPBI MOXKET BBI3BATH Mepe3apsijl
YCTPOUCTBY WM | aKKyMYJISITOPA.

CTaHIIUU.
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29.

[Touemy
akkymyssitopsl NMC,
LCO, NCA omacHusie?

B KaTodaX JaHHBIX aKKYMYJIATOPOB COOCPKUTCA
OKCHJ KO6aJII>Ta, KOTOpLIﬁ IIpHu ACJIUTUPOBAHHUH KAaTOda
CTAHOBHUTBLCA CUJIIBHO PCAKTUBHLIM.

30.

[Touemy
AKKyMYJISITOPBI c
TBEPAOTEIbHBIM
AIEKTPOIUTOM MOTYT
paboTaTh TOJNBKO IPH
TEeMIIepaTypax BbIIIE
+85 C?

[TockonbKy TOJBKO MpH TEMIEpATypax BbILIE
+85C
TPaHCIOPT WOHOB JINTHUSI YKPE3 JJICKTPOJIMUT U 4Yepe3
IpaHuLIBl pasnena 2 cpen,
DIIEKTPOJBL.

MoJIy4aeTcsi  O0ECHe4YuTb  MPUEMIIEMBIH

HNX HWHTCPKAJLIOUIO B

31.

Kakum obpazom
HEOOXOAMMO TYILIUTh
JINTUNMOHHBIN

aAKKyMyJISITOp?

B  Havane HeoOxoaumMo  cOUTH  TeMIEparypy

aKKyMYyJIsITOpa OOJIbIIMM  KOJIMYECTBOM  XOJIOJAHOMU
BOJIBI, a AJIEE OCYLIECTBIATh TYIICHHUE.

32.

Kakne METO/IbI

CYILLIECTBYIOT TSt
HCKJTIOYEHUS

CKBO3HOT'O KOPOTKOTO
3aMBbIKaHUS B

uHBepTope?

C oroii nenpto Ha nepuone IMM BBOAAT KOPOTKUI
OTPE30OM - «MEPTBOE BpEMsD». IDTO BpeMsl KOrAa HHU
BEPXHUU U HUKHUM KITFOUU HAXOASATCS B OTKIIFOYEHHOM
(He TPOBOIAIIEM) COCTOSIHUM. Takke MNpOorpaMMHO
CTAparOTCA UCKIFOYUTH BO3MOKHOCTH IM0Ja4M CUTHAJIOB
Ha KJIFOYH CTOMKHU OJJHOBPEMEHHO.

33.

Kakum CII0CO00M
ynaercs
HCIIOJI30BaTh
[IOJTHOCTBIO
HanpsDKCHUE  3BCHA
IIOCTOSIHHOTO TOKa

UCTOYHHUKA?

s aToro ucnone3yror BekropHyro LM — B iepuon
[T M BBOZAT HyJIEBBIE BEKTOPA

34,

Kakum obpazom
BBIOMPAIOT

HIMM?

4acTOTy

Munaumanenyto yactory HIMM onpenenstor ucxons us
oOecrieueHusl pexMMa MOCTOSHCTBA TOKa, a TAKXKe C
y4€TOM MUHHMMHU3AIUU JUHAMUYECKHX IOTEPh B
TPaH3UCTOPAX.

35.

B uém 3aximroyarorcs

pazianuus MEXTY
MOJIEBBIMU
TPaH3UCTOPAMH u
OUMONSPHBIMU

TPAaH3UCTOpAMHU C

[ToneBbie TpaH3UCTOPHI HUMEIOT BO3ZMOXHOCTh pab0TaTh
npu  OOJNBIIUX YaCTOTaX, a OWMOJSPHBIE MOTYT
paboTaTh TpHU BBICOKUX HAMPSOHKEHUSX U OOJBIITNX

KOMMYTHUPYEMBIX TOKax?
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U30JIMPOBAHHBIM
3aTBOPOM?

36. |C xkakoit  mensio | C TETBI0 HCKITIOUCHUS BO3HUKHOBEHUS
MIPUMEHSIOT NepeHanpsDKCHU TP OTKIIIOYEHWH  KIII0Ya  Ha
oOpaTHBIHA O] | MEKKOMYTAIIMOHHOM MEPHUOJIE.
napajjieibHO
TPaH3UCTOPHI?

37. | Kakue napameTpsl | Ha BenuuuHy KpyTSIIero MOMEHTa BIMSIET: YHUCIO
BIIMSIIOT HA BEJIWYMHY | OJIIOCOB ~ pOTOpa,  IMOTOKOCHEIUIEHHE  PoTOopa
KpYTAILIETO MOMEHTA | CIEIJIEHHOE CO CTaTopoM, TOK cTaTopa (MMEHHO
JBUTATEISA? MOMEHTOO0OPA3yIOIUA TOK MO OCH ()

38. | s dyero BBoaAT | Jyis oOecrieyeHus: CTaOUILHOCTH pa3roHa JIBUTaTess U
KOMITCHCAIINIO UCKITFOUEHHUSI KOJIeOATEIbHBIX MPOILIECCOB MPHU PA3rOHE
MEPEKPECTHBIX CBS3EH | M3-3a B3aUMHOIO BIUSAHUS KOHTYPOB 110 ocsiM d 1 q.
npu BEKTOPHOM

YIIPaBIICHUU?




