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1. Hean, 3a1a4M ¥ IVIAHMPYEMbIe Pe3yaIbTAaThl 00y4YeHHs 110 AMCHHILIHMHE

K ocHOBHBIM measiM OCBOEHUA AUCHUIUIMHBL «OCOOEHHOCTH KOHCTPYKLHHU
ANEKTPOMOOUIIEN» CIIEyEeT OTHECTH:

— peanm3anus OCHOBHOM oOpasoBatenbHOl mporpammbl (OOII) mo cnenuanbHOCTH
23.05.01 «HazemHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CpEACTBay, npopuib
«CrHOpTUBHBIE TPAHCIIOPTHBIE CPEJICTBAY;

— (QopMupoBanue y oOydaromuxcs 3HaHUM O COBPEMEHHBIX NPHHIMIAX, METOAAX M
CpPEeICTBaX aHajlM3a W MPOTHO3UPOBAHUSA IKCIUTyaTallMOHHBIX CBOMCTB HAa3€MHBIX
ANEKTPUUECKUX TPAHCIIOPTHBIX CPEJICTB;

— TMOATrOTOBKAa CTYJIEHTOB K CaMOCTOATEIbHOM JEITEIbHOCTH B COOTBETCTBUHU C
TpeOoBaHuAMH DenepasbHOr0 rocyJapcTBEHHOr0 00pa30BaTENbHOIO CTaHAAPTa BBICHIETO
oOpa3zoBanusa mno cneuuanbHocTH 23.05.01 «HazemHble TpaHCHOPTHO-TEXHOJOTUYECKUE
cpenctay, npopuiab «CrOpTUBHBIE TPAHCIIOPTHBIE CPEACTBAY.

K ocHoBHBIM 3agayaM OCBOCHUS JUCHUIUIUHBI «OCOOEHHOCTH KOHCTPYKIIMH
AIEKTPOMOOUIIECH» CIeAyeT OTHECTH:

— (QopMupoBaHHE TIPEICTABICHHS O KOMIUIEKCE OKCIUTyaTallUOHHBIX CBOWMCTB,
OTIPEJIEISIFOIINX 0COOEHHOCTH () YHKIIMOHUPOBAHUS SJIEKTPUIECKUX TPAHCTIOPTHBIX CPEJICTB,
UX CUCTEM U arperaTos;

— OCBOEHHE OOIIMX MPHUHIMIIOB K 0COOCHHOCTEW METOIMK MaTeMaTHUYECKOTO OTIMCAHMS
YKa3aHHBIX CBOWCTB;

— (QopMupoBaHHEe HAaBBIKOB MOJYYCHHUS Ha 0a3e WM3YYECHHBIX METOJIUK KOHKPETHBIX
JAHHBIX 00 SKCIUTyaTallMOHHBIX CBOMCTBAX AJIEKTPUUYECKUX TPAHCHOPTHBIX CPEACTB, HX
CUCTEM, arperaToB U BIUSHUE HA HUX PAa3IMYHBIX KOHCTPYKTUBHBIX U BHEITHUX (haKTOPOB.

O6yuenne mno aucuiUuiiHe «OCOOEHHOCTHM KOHCTPYKLIHMH  DJIEKTPOMOOHUIIEI

HaIpasjIeHo Ha (POPMHUPOBAHUE y OO YUAIOMIUXCS CIACAYIONAX KOMIIECTCHITHH:

Koa n HamMeHOBaHHMe KOMIIETEHUM i HNHaukaTopsl 10CTHKEHUS
KOMIIETECHIMHU
TIK-4. Crioco6eH BBINOIHUTD UIIK-4.1. Obnagaet 3HaHUSIMH METOJIOB U
WHXXEHEPHBIE PACUYETHI ATC MIPOrpaMMHO-TCXHUYCCKUX CPCACTBA

BBINIOHEHHS pacueToB. UIIK-4.2. Vmeer
MIPUMEHSATH 3HAHUSI METOJ0B U
IIPOrPaMMHO-TEXHUYECKHUX CPEACTBA
BeIOTHEHUS pacueToB. UI1K-4.3. Bnageer
HAaBBIKAMU BBINIOJHEHUSI NHKEHEPHBIX
pacueroB ATC.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbl



oOpazoBaTenbHbIX OTHOIIEHUM O0Kka b1 «/lucuumiunsl (MOIyIIN)».

JIucuuIuiiHa OTHOCHUTCA K 4YacTd, (OPMUPYEMOW y4YaCTHHUKaMH

JNucnumnraa «Oco0eHHOCTH KOHCTPYKIIMH 3JIEKTPOMOOUIIE» B3aMOCBsI3aHa

JIOTUYECKHU U COAECPKATEIBHO-METOIUUECKH CO CIEAYIOIUMU JUCIUIUIMHAMU U
npaktukamu OOIT:

KoHncTpykius aBToMoOuMIIs.

Teopust aBToMOOUIIS.

3. CTpykTypa u coaep:KaHue JUCHUATIIMHBI

OO6m1ast TpyI0€MKOCTh JUCIUILIMHBI COCTaBIIsIE€T 2 3a4€THbIE eAMHUIIKI (72 Yaca).

3.1 Buabl y4eOHOM padOTHI M TPYI0EMKOCTH

(mo hopmam oOyueHus)

3.1.1. Ounas popma oOyueHus

Ne Ko | CeMecTpbl
n/m Buna yueOHoi# padoThl 4eCcTBO 8
4yacos
1 | AyauTopHble 3aHATHS 36 36
B Tom yuce:
1.1 | JIekuuu 18
1.2 | CemuHapcKue/IpaKTUUECKUE 3aHATHS
1.3 | JIabopaTopHbIe 3aHATHS 18
2 | CamocTosTebHas paboTa 36 36
3 IIpome:xxyTouHasi arrecTanus
DK3aMeH
Hroro 72

3.2 Temarudeckuil JIaH U3y4eHUs JUCUUIIUHBI
(mo hopmam oOydeHus )

3.2.1. Ounas popma oOyueHus

Ne
n/n

Pa3neanl/TeMbl
TACHUATIINHBI

TpyaoemMkocThb, 4ac

Bce

AynuTopHasi padora

C1q

AT¢




Jlexuun

CemuHapckue/
MYEeCKHE 3aHITHS

JlaGopaTopHbie
3aHATHS

[IpakTnueckas

I0Ar0TOBKa

Pazgen 1. BBenenue

1.1

HcTopus pa3paboTku 1
IIPOU3BOJICTBA AJIEKTPUUECKUX
TPAHCIIOPTHBIX CPEJICTB.
OcCHOBHbBIE MTOHATHUSA U
OIIpEIETICHMUSL.

1.2

TpebGoBanus k
ANEKTPOOOOPYTOBAHUIO
ANEKTPUUECKUX TPAHCTIOPTHBIX
cpenctB. BHemHue
BO3/JIEHCTBYIONTNE (DAKTOPBI

1.3

TpaHcrOpTHBIE CpENCTBA C
KOMOWHUPOBAHHOU
JHEPIrOyCTaHOBKOM

Paznen 2. DnexrpoaBurarenu

2.1

OO61me BOIpPOCH TEOPUHU
AIEKTPUUECKUX MAITUH

2.2

ACHHXPOHHBIN TATOBBIN
AIEKTPUUYECKUI ABUTATEND

2.3

CUHXPOHHBIN TATOBBIN
AJICKTPUYECKUH JIBUTATEIIh

Paznen 3. DnexTponpuBo

3.1

YnpagiieHue U JUHAMHUKA
AJIEKTPONPUBOAA

3.2

JlnHaMuKa 3J€KTpOnprUBOAA

Pa3xen 4. TorMBHBIE 71EMEHTHI

a4.1

[TpuHIHITEI paGOTHI TOTUTMBHBIX
3JIEMEHTOB U TEXHOJIOTHUH.

é4.2

[IprMeHeHne TOTITMBHBIX
3JIEMEHTOB B THOPUTHOM
HWCTOYHHUKE YPHEPTHH.

Hroro | 72 18 18 - 36

3.3 Conepxkanue TUCHHUIIHHBI

Pazgea 1. Beenenue
Tema 1. Uctopust pazpaboTku U NpOU3BOACTBA IEKTPUUECKUX TPAHCIOPTHBIX CPEJICTB.

OCHOBHBIC TIOHATHS U OIIpCACIICHUA].



Tema 2. TpeOoBaHUs K 3JIEKTPOOOOPYAOBAHUIO SJEKTPUUECKUX TPAHCIIOPTHBIX CPEJICTB.
BHemHue Bo3nelcTByromue HhakTopsl

Tema 3. TpancnopTHbIE CpeCTBA C KOMOMHUPOBAHHOMN YHEPrOyCTaHOBKOM
Pa3znea 2. DnekTpoaBuratenu

Tema 1. O61irie BOIPOCHl TEOPUU NEKTPUUECKUX MAILIUH

Tema 2. ACUHXPOHHBIN TATOBBIN ANEKTPUUECKUIN JBUTATETD

Tema 3. CHHXpOHHBIN TATOBBIN IEKTPUUECKHUI JBUTATEIIb

Paznen 3. DiexTponpuBo

Tema 1. YnpaBneHue n JMHaMHUKa 3JIEKTPOIPUBOAA

Tema 2. /[uHaMuka 3J€KTpONPUBOIA

Pa3znen 4. TorMBHBIC JIEMEHTBI

Tema 1. [IpuHIMIBI paOOTHI TOMIMBHBIX 3JIEMEHTOB M TEXHOJIOTHA.

Tema 2. HpI/IMeHeHI/IC TOIINIMBHBIX 3JICMCHTOB B FI/I6pI/I)1HOM HCTOYHUKEC DHCPIUU.

3.4 Temaruka ceMMHAPCKUX/MIPAKTUYECKUX M JJA0OPATOPHBIX 3aHATHH

3.4.1. Cemunapckue/mpakTHUECKUE 3aHITUS
1. CpaBHeHHE 271eKTpOMOOUIIEH U TPAHCTIOPTHBIX CPEICTB ¢ KOMOUHUPOBAHHBIMHU

SHEPIrOyCTaHOBKaMHU.

2. CxeMbl 3alIMUTHI OT: MPEBBINIEHUS TOKA U HAIPSIKEHUS BBIILLIE JOIMYCTUMOTO,
IPEBBIIICHUSI CKOPOCTU HapacTaHUsI TOKA U HAIIPSICHUS BBILIE JOMYCTUMOTO.

3. BHellHHe XapaKTEepPUCTUKU SIEKTPOJBUTATEIIS.

4. KoHCTpyKIMS 3JEKTPUYECKU MAIIUH IEPEMEHHOTO TOKA, OCHOBHBIE 3JIEMEHTHI.

5. ACHMHXPOHHBIN TATOBBIN 3JIEKTPUYECKUI IBUTATEID

CHUHXpPOHHBIN TATOBBIN JIEKTPUUECKUN JIBUTATEINb

VYpaBneHne U AMHAMUKA JIEKTPOIIPUBOIA

JlnHaMuKa 3JE€KTpONprUBOAA

[TpuHUMIBI pA0OTHI TOIUIMBHBIX 3JIEMEHTOB U TEXHOJIOTHH.

= ¥ 0 =S

O.HpI/IMeHeHI/Ie TOIINIMBHBIX 3JICMCHTOB B FI/I6pI/II[HOM HNCTOYHHUKC DHCPIUH.



3.5 TemaTuka KypcOBBIX IPOEKTOB (KypPCOBBIX pador)
OTCyTCTBYIOT KypCOBBIE IPOEKTHI COTIACHO Y4€OHOMY IJIaHy

4. YueOHo-MeTOAMYEeCKOe M HHPOPMALIMOHHOE 0O0ecTeuyeHne
4.1 Hopmatusubie 1oKyMeHTHI H I'OCThI

1. TOCT P 59102-2020 «3neKTpoMOOMIM U aBTOMOOWJIbHBIE TPAHCIOPTHBIE
cpelcTBa €  KOMOMHMpPOBAaHHBIMM  JHEPrOyCTaHOBKaMu» TepMUHBI U
OIIpEIETICHMUSL.

2. TOCT P 59127-2020 «DnekTpoMOOMAN M aBTOMOOWJIbHBIE TPAHCIIOPTHHIE
CpelicTBa ¢ KOMOMHHUPOBAHHBIMH dHEProycTaHoBKamMu» UaeHTudukams.

4.2  OcHoOBHas JuTeparypa

Haraiinie, M. B. ATC ¢ komOunupoBaHHbIMU dHeproyctanoBkamu (KOVY) / M. B.
Haraiinies, A. A. DitnuHoB. — M. : Dxonorus MamuHocTpoeHus, 2014. — 442 c.
Haraiinies, M. B. Dnexrpomobunu / M. B. Haraiiues, A. A. DiinuHoB. — M. :
Oxonorust MammHocTtpoenus, 2014. — 515 c.

EdpemoB U.C. Teopust m pacuér TATOBOTO SJEKTPONPHUBOJA 3IECKTPOMOOHIICH.
VYyeb.mocobue st By30B 1o crell. «['OpoacKOd SIeKTPUUECKUN TPAHCHOPT» H
«OneKkTpuueckas TiAra U aBTOMAaTHU3aIUsl TATOBBIX ycTpoilcTB» / mon pea. — U.C.
Edpemona. M. : Beictras mkona, 1984. - 383 c.

3natuH, [1. A. Dnextpomobunu u rudpuansie apromobmu / I1. A. 3matun, B. A.
Kemenos, U. I1. KceneBuu. — M. : Arpokoncainr, 2004. — 416 c..

bornanos, K.JI. OcHOBBI TATOBOTO 3j1eKTporprBoja: yued nocodue/ K.JI. bormanos—
M. : MAJU. - 2009, 57 c.

KoHcTpykiuu coBpeMeHHBIX TPAHCIIOPTHBIX CPeNCTB Ha AnnekTpudeckoi tare / K.E.
Kapnyxun, P.X. Kypmaes. M: ®I'VII «kHAMW», 2019 . — 196 c.

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.

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 JlomojHUTeJbHAS JUTEpPaTypa

KceneBnu, N.I1. Maeonoruss npoeKTUPOBAHUS AIEKTPOMEXAHUYECKUX CHUCTEM JJIs
rubpunno moomnbHOM TexHuku / W.II. KceneBuu, [.b. N3ocumon// Tpakropsl u
CEIIbCKO-X03MCTBEHHbIE MAIUHBIL. — 2007. — Nel.



2. Bonbaek, AWM. Dnextpuyeckue MamvdHbl. MalimHbl IEPEMEHHOTO TOKA: YYEOHUK
st By30B / A.W. Bonbaek, B.B. Ilonos. — CII6.: ITutep, 2010. — 350 c.
3. Konbuios, W.I1. Dnexrpuueckue Mamuubl: yaueOHuk 111 By30B /W.I1. Konbuios. — M.:

OHeproaromusznar, 1986. — 360 c.

4. Kompinos, W.I1. MaremaTtudeckoe MOJETUPOBAHUE DJICKTPUUECKUX MAIIUH: y4eo.
nst By3oB / W.I1. Konsios. — M.: Beicmias mkona, 2001. — 327 c.

5. CrporanoB B.M. Maremarnueckoe MOJEIUPOBAHUE OCHOBHBIX KOMIIOHEHTOB
CUJIOBBIX YCTAHOBOK 3JIeKTpoMoOusei u aBromoouieit ¢ KOV: yue6. nocobue / B..
Crporanos, K.M. Cunopos. — M.: MA/IH, 2015. — 100 c.

6. OBunHHMKOB, U. E. BeHTUIBHBIE 2NIEKTpUYECKUE IBUTATENIN U MPUBOJI HA UX OCHOBE
(manass u cpennsisi momHocts) / WM. E OBuunnukoB : Kypc nexmuii. - CIIO. :
KOPOHA-Bek, 2006. - 336 c.

7. bekumes P.®. O6mmii kypc snekTpornpuBoja: yueobHoe nmocoobue / P.®. bekuies,
IO.H. [lemenTheB; HammonanbHBIN HcCIeI0BaTEABCKUN TOMCKUM MOJIMTEXHUICCKUI
yauBepcutet. — Tomck: M3n_Bo Tomckoro nmonurexuuyeckoro yauepcurera, 2010.

—302 c.

8. BacunwseB b. 10. DnexrponpuBoa. DHepreTuka 3JIeKTpOINpHBOJa. YUeOHHK. — M.:
COJIOH-ITIpecc, 2015. — 268 c.

9. Anyunn A.C. CucTembl ynpaBieHUs 3JIEKTPONPUBOAOM: YUeOHUK aJisi By30B. — M. :

Wznarensckuit nom MOU , 2015 — 373 c.

10. Kamnaues FO.H. BekTopHoe perynupoBanue (3ametku npaktuka) / FO.H. Kanaues:
Metoaunueckoe mocoodue. M.: DPO, 2013. — 63 c.
http://privod.news/files/kniga www_3.pdf

11. becrano B.Sl. Dnekrpuyeckue mamuHbl: yueO. [locobue st cTyAeHETOB BBICII.
yueOHbIx 3aBeaeHult / B.S1. becrianmos, H.®. Korenenen. — M. : M3narensckuii ieHTp
«Axanesmusa», 2006. 320 c.

12. Anomuenko, B.I'. TIpakTukym 1o TE€OpUM IBUKEHHSI aBTOMOOWIS [DIEKTPOHHBIN
pecypce]: yueb. mocobue — DnekTpoH. gaH. — KpacHospck : COY, 2013. — 116 c.
— Pexxum nmoctyma: https://e.lanbook.com/book/64569. — 3arm. ¢ sxpana.

4.4 DaeKkTpPOHHBbIEe 00pa3oBaTeibHbIE PeCypPChl

1. ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
2. OBC «BOOK.ru» https://www.book.ru
3. 9bC «ZNANIUM.COM» www.znanium.com

4. D0P naxoguTtcs B pa3paboTKe.
4.5 JlvueH3HMOHHOE U CBOOOJAHO PacIPOCTPaHsAeMoOe MPOrpaMMHoOe odecreyeHue

1. Office / Poccuiickuii makeT o(puCHBIX porpamm


http://privod.news/files/kniga_www_3.pdf
http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
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4.6 CoBpemenHble TnpodeccHOHAIbHbIe 0a3bl JAaHHBIX W HHPOPMAIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. http://rushim.ru/books/electrochemistry/electrochemistry.htm - AIIEKTPOHHAs
O6ubauoTexa

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

3. Koncynprant [Imtoc - cipaBovHas mpaBoBasi CUCTEMa (OCTYII 1O JIOKaJTbHON CETH C

KOMITHIOTEPOB OUOITMOTEKH)

4. CI10 Mockosckoro ITonmurexa

5. MarepuajibHO-TEXHHYECKOE o0ecredeHue

CneunanusupoBannbie aynutopun «llepenoBas muxkenepHas mkona»: AB4701 u

AB4710 ocHamieHHbIE IPOEKTOPOM, SKpaHoM, [II9BM.

6. MeToauyeckue peKOMeHIAUN

6.1 MeToauueckue peKOMeHAAIUM VISl MPENoIaBaTeIsl 0 OPraHu3alun
o0y4eHus

OcHoBHBIM TpeOOBaHHWEM K TMPENOAABAHUIO AUCIUIUIMHBI SIBISIETCS TBOPYECKUU
pOOJIEMHO-UANOTOBBIA  TIOJIXOJ, TO3BOJISIOMIUNA TIOBBICUTh HWHTEPEC CTYIAEHTOB K
COJIep KaHHI0 yueOHOro MaTepuarna.

OcHoBHas (hopMa U3ydeHHUS U 3aKPETUICHHS 3HAHHUM 110 ATOW TUCIUTUIMHE — JIEKIIMH U
ceMHuHapcKue 3aHsaTus. [IpenogaBarens JOJKEH MMOCIEI0BATENBHO BBIYUTATh CTYAECHTAM P
JEKUUWA, B XOJI€ KOTOPBIX CIIEAYET COCPEAOTOUYNTh BHUMAHHE Ha KIFOUEBBIX MOMEHTaxX
KOHKPETHOI'O TEOPETHYECKOIr0 Marepuana, a TakKXKe OpraHu30BaThb IPOBEICHUE
MPAKTUYECKUX 3aHITHH TaKUM 00pa3oM, 4TOOBl aKTUBU3UPOBATH MBINIJICHUE CTYIICHTOB,
CTUMYJUPOBATh CaMOCTOATEIFHOE W3BJICUEHHE WMH HEOOXoauMoil uHbOpMaIuu u3
Pa3IMYHBIX HMCTOYHUKOB, CPABHUTEIBHBIM aHAU3 METOJIOB PEUICHUN, COIMOCTABJICHUE
MOJIYYCHHBIX PE3YNIbTaTOB, (POPMYIUPOBKY U aPTyMEHTAIMIO COOCTBEHHBIX B3IUISIOB HA
MHOTHE CIIOPHBIE MPOOJIEMBI.

OcHOBY y4eOHBIX 3aHSITHI MO MUCIHUIUIMHE COCTAaBJISIOT JIEKIMOHHBbIE 3aHsTHs. Ha
MIEPBOM 3aHSTUU IO JAHHOW y4eOHOW MUCUUIUIMHE HEOOXOAUMO O3HAKOMHTH CTYJIEHTOB C
MOPSAJIKOM €€ H3YYEHHUs, PACKPBITh MECTO U pOJb IUCIUIUIMHBI B CUCTEME HAYK, €€
MMPAKTUYECKOE 3HAYEHNUE, OTBETUTH HA BOIPOCHL.
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Teopernyeckoe WM3y4EHHE OCHOBHBIX BOIIPOCOB pPA3JEIOB JAUCLUIUIAHBI JIOJDKHO
3aBepIIATHCS MPAKTUUECKOU paboToil. Tembl 3a/1a4, peasiaraeMbIX CTYACHTAM U1l PEIICHHUS
Ha MPAKTUYECKUX 3aHATUSIX, JOJKHBI ObITh MAKCUMAJIBHO MPUOJIMIKEHBI K TEMaM MOCJIe THUX
JIEKIUHI 10 JaHHOM JUCHUIUIUHE. B CBSI3M ¢ yKa3aHHBIM, 11€J1€CO00Pa3eH TECHBIM KOHTAKT
JIEKTOpa C MPEMNOIABATENAMU, BEAYIIUMU MPAKTUYECKUE 3aHATHUA.

N3ydyenne AuCHMIUIMHBI — 3aBepuiaeTca  dSk3amMeHoM. OlieHKa  BBICTABISAETCS
npernojaBaTeyeM U 00bABIsAETCS Mocie oTBeTa. [IpenomaBarenb, MPUHUMAIONIUNA SK3aMEH,
JIMYHO HECET OTBETCTBEHHOCTH 3a MPABUIIBHOCTH BBICTABJICHUS OLICHKH.

6.2 Meroanueckue yKazaHus AJ1s1 00y4alOUIUXCSH 10 OCBOCHHUIO M CHHUILTTHHBI

CamocrosiTenbHass paboTa CTYAEHTOB MpeJCTaBiIsieT coOOM BaxkHeHIlee 3BEHO
y4eOHOro mpoliecca, 0e3 IpaBUIIbHONW OpraHU3alii KOTOPOTro 00y4aroIUics HE MOXKET ObITh
BBICOKOKBATM(UITUPOBAHHBIM BBITYCKHUKOM. CaMOCTOsTeNIbHAS pad0Ta SABISETCS OJTHUM U3
BUJIOB YUCOHBIX 3aHATHUH.

Lens camocTosTEIbHON pabOThl — MPAKTUYECKOE YCBOEHHUE CTYJIEHTAaMU BOIPOCOB
YCTPOUCTBA TPAHCIIOPTHBIX CPEJICTB, PACCMATPUBAEMBIX B MPOIIECCE N3YUCHUS JUCITUTIIIAHEI.
CamocrosiTenbHast paboTa CTYJIEHTOB HallpapiieHa Ha U3yYeHUE TEOPETHUECKOr0 MaTeprania,
MOJITOTOBKY K JIEKIIMOHHBIM, CEMUHAPCKUM (TMPAKTHUYECKUM) 3aHSTHUSIM; BBITIOJIHEHHE
KOHTPOJIBHBIX 3a1aHUM.

AynutopHas caMoCTosTelIbHass paboTa MO JUCHUIUIMHE BBIMOIHIETCS HA y4eOHBIX
3aHATUAX TOJI HEMOCPEACTBEHHBIM PYKOBOJCTBOM IIPENOJABATENs W IO €ro 3aJaHuIo.
BueaynutopHas camocrosiTenbHash paboTa  BBITIOJNHSETCS CTYIEHTOM IO  3aJIaHHIO
npernojaBatTesi, Ho 6€3 ero HemoCPEeACTBEHHOTO YYaCTHS.

3aayaMu CaMOCTOATENLHOM pabOTHI CTYIEHTA SBIISIOTCS:

- pa3BUTHE HABBIKOB CAMOCTOSATEIIBHOM YUeOHOM pabOTHI;

- OCBOCHHE COJICPKAHUS NTUCIUILINHBI;

- yriyOJieHre COIepKaHusl 1 OCO3HAHNE OCHOBHBIX MOHATUN JUCITUTUTUHBL;

- UCIIOJIb30BaHUE MaTepuaia, COOPaHHOTO U MOJIYYCHHOTO B XOJ€ CAMOCTOSITEIbHBIX
3aHATHI 17151 9PHEKTUBHOM MOATOTOBKU K MU PEpeHIIMPOBAHHOMY 3a4€Ty U/UITU IK3aMEHY.

CTyneHT OOJKeH MOMHUTH, YTO HAYMHATh CaMOCTOSITENIbHBIE 3aHSATHS CIEAYET C
MIEPBOI0 CEMECTPA U MPOBOAUTH UX PErYyIsipHO. KaxKablil CTYIEHT JOJIKEH CaM IJIAHUPOBATh
CBOIO CaMOCTOSTEIbHYIO padoTy, UCXOJs M3 CBOMX BO3MOXKHOCTEH W MPHOPUTETOB. ITO
CTUMYJIMPYET BBIMOJHEHUE PadOThI, CO3AaeT 0oJiee CIMIOKOMHYI0 OOCTaHOBKY, YTO B UTOIrE
MOJIOKUTENIBHO CKa3bIBAETCSI HA YCBOCHUU MaTepHala.

CTyneHT HOomKEeH MOMHHUThH, YTO B Mpolecce OOy4eHHUs BaXKHEUIIYIO POJIb UTPaeT
caMocCTosiTeIbHas paboTa C TeXHUYEeCKOM uteparypoil. Hayuuthscs paboTaTh ¢ TEXHUYECKOM
JTUTEpaTypou - BasKHeIIas 3ajjaua cTyJeHTa. be3 3Toro HaBbika OyA€T Ype3BbIYAHO TPYIHO
u3y4yaTh MPOrPaMMHBIN MaTepuasn, U MHOTO BPEMEHHU OylIeT MOTPAayeHO HEPAIMOHAIBHO.
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Pabora ¢ TexHHMYeCKON TUTEepaTypoll CKJIAJbIBACTCS U3 YMEHUS MOJ00paTh HEOOXOAUMBIC
KHUTH, pa300paThCs B HUX, 3aKOHCTIEKTUPOBATh, BLIOPATH INIABHOE YCBOUTH U MPUMEHUTH Ha
MPaKTHUKE.

7. DOoH/1 OLICHOYHBIX CPEJACTB

7.1 Meroabl KOHTPOJISI M OLICHUBAHUS Pe3YJIbTATOB 00y4YeHHUA

B mpomecce oOy4yeHHs UCHOJIB3YIOTCSA  CHEAYIOIIWE  OLUEHOYHbIE  (HOPMBI
CaMOCTOSITEJIbHOM  pabOThl CTYJIEHTOB, OLEHOYHbIE CpPEJICTBA TEKYUIEro KOHTPOJIA
YCTIEBAEMOCTH M IPOMEKYTOUHBIX aTTECTAIUN:

-MIOJIFTOTOBKA K CEMUHAPCKUM 3aHSATUSM U BBINOJTHEHUE MPAKTUHYECKUX PadOT;

-3amnura pedepaToB U Mpe3eHTAIUN 110 BEIOPAaHHBIM TEMaM.

7.2 IIxkana v KpUTEPUHU OLCHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

IIkana
Onucanue
OLlCHUBAHMS
BrImotHeHBI BCe BUIBI y4€OHOM padOThI, MPEAYCMOTPEHHBIE Y4EOHBIM IJIAHOM.
CTyneHT JOeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHI, HaBBIKOB
NPUBEACHHBIM B TaOMuIax TOKa3aTelield, ONepupyeT MNPUOOPETEHHBIMU
3auTeHo 3HAHUSMHU, YMEHUSIMU, HABBIKAMH, TPUMEHSET UX B CUTyalUsX MOBBILIEHHOMN

cinokHocTU. [Ipy 3TOM MOTYT OBITH JOMYIIEHBI HE3HAYMUTENIBHBIC OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS MPU aHATUTHYECKUX ONepauusax, NepeHoce 3HaHu!
U YMEHMI1 HA APyrue KOHCTPYKLUU.

He BpmonHeH oguH wim Oosee BHIOB y4eOHON pabOThI, MPEIyCMOTPEHHBIX
y4eOHbIM Tu1aHOM. CTYIeHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HaBBIKOB INPHBEIECHHBIM B TaOIUIAX IMOKa3aTellel, DOMYCKAITCS
He 3aureHo | 3HaYMTENbHBIE OIIMOKY, MPOSBIAETCSA OTCYTCTBHE 3HAHWIL, YMEHHIA, HABBIKOB
1O PsAAY MOKa3aTeNel, CTyJeHT UCIBITBIBACT 3HAYNTENIBHBIC 3aTPYIHECHUS MPH
OTIEPHPOBAHUU 3HAHMAMU ¥ YMEHUSAMH TIPH WX TEepeHOCe Ha Apyrue
KOHCTPYKLHUU.

7.3 OueHo4HbIE CPeACTBA

7.3.1. Tekymuii KOHTPOJIb
[TpumepHbie TeMbl pedepaToB:

1. Uctopust pa3pabOTKM U MNPOU3BOJACTBA JIICKTPUUYECKUX TPAHCIOPTHBIX CPEICTB.
OCHOBHBIE TTOHATHUS U ONPEACICHUS.
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2. TpeboBanust K 3JIEKTPOOOOPYAOBAHUIO 3IEKTPUUYECKUX TPAHCIOPTHBIX CPEJICTB.
BHemHue Bo3nelcTByomue HhakTopsl

TpaHcnopTHBIE CpecTBa ¢ KOMOMHHUPOBAHHOM 3HEPrOyCTaHOBKOM
DIIEKTPOABUTATEIH

OO6111e BOIPOCH TEOPUU AIIEKTPUUECKUX MAILIUH

ACHHXPOHHBIN TATOBBIN JIEKTPUYECKUN IBUTATEIIb

CHUHXpPOHHBIN TATOBBIHN JJIEKTPUUECKUN IBUTATEIb

© NN AW

DIIEKTPONPUBO/IL

9. VYmpaBieHue u IMHAMHKA 3JIEKTPOIPUBO/IA

10.Iunamuka 351€KTpOnpUBoOIa

11.TorMBHBIE PJIEMEHTHI

12.ITpuHIumnbs! paboThl TOTUIMBHBIX SJIEMEHTOB U TEXHOJIOTHIA.

7.3.2. IlpoMexxyTouHas arTecTanus

No Bompoc DTaJIOHHBIN OTBET
I.I1.
1. Kakue BHenmHUe | Ha pabGoTy 521ekTpoo0opyAdoBaHUS  AIEKTPUUECKUX
BO3JICHCTBYIOILINE TPAHCIIOPTHBIX ~ CPEACTB  BIHUSIOT: MEXaHHYECKHUE,
(dakToOpbl BIUSIOT HAa | TEPMUUYECKUE, KJIIMMAaTHYECKHUE, XUMUYECKHE,

ANEKTPOOOOPYIOBAH | AJIEKTPpUUECKHE (3JEKTPOMATHUTHBIE) (PAKTOPHI.

ue onekTpuyeckux | Ha monmHOTy M cTeneHb BO3ACHCTBUS 3THX (AKTOPOB
TPAHCTIOPTHBIX OKa3bIBAIOT BIMSHUE: MECTO U YCIOBUS pa3MeIleHUs Ha
cpencts? TC, ycnoBus 3KCIUTyaTalliy, YCIOBUS HMCTOIb30BAHMUS
(Mo kakuM JOporaMm, B KaKo€ BpeMs CYTOK), THI
TPAHCHOPTHOTO CpENCTBA (IOPOKHOE, BHEIOPOKHOE),
HaIPSKEHUE SIIEKTPUUECKOM CETH.

2. |B uem mnposBistorcs | MexaHuyeckue BO3JEHCTBYIOINE bakTopsl
MEXaHUYECKUE MPOSIBIAIOTCS B BUJIE BUOpAlUi U YIapOB CO CTOPOHBI
BO3JICHCTBYIOIIIHE ocTayibHBIX 35eMeHTOB TC M BHEUIHMX YCTPOWMCTB, U
dakTops1? 00BEKTOB.

3. | Buem nposiBasitorcst | XUMHUYECKUE BO3AEHCTBYIOMINE (DAKTOPHI MPOSBIISIOTCS

XAUMHYECKHE B BHJE BO3JCUCTBUA XHMHYCCKUX BEIIECTB H
BO3JICHCTBYIOIINE coeMHeHUM  (Macia, OXJaXJarolas  KUIKOCTb,
dbakTopsI? *)kuakocts ['YP, Moromume cpeacTBa, KUCIOTHI, IIET0YH,

030H), a TaKXe JJIUTEIBHOTO BO3JACHCTBUSI COJISTHOTO
TyMaHa (JJOpPOXKHBIE peareHThl, aTMocdepa MPUMOPCKUX

paiioHOB).




14

B uem 3akmnrouaeTtcs
TEPMUYECKOE U
KJIMMaTHYECKOEC
BO3JICHCTBHE Ha

AIEKTPOOOOPYI0BAHU
e?

Tepmuyeckoe W KIMMAaTHYECKOE  BO3JCHCTBUE
3aKII0YAeTCd B BO3JCHCTBUM  MAKCHUMAJIBHBIX,
MUHHMaJBHBIX TEMIIEPATYp OKpYXKalolle Cpexsl,

PE3KHUX U3MEHEHUU TEMIEPATYpPHI, TUIABHOE U3MEHEHUE
TEMIIEPATYPBI, BIIAXKHOCTH, XOJIOJHON BOJBI.

B yem 3akimrouaercs

DNeKTpUIecKoe BO3IEHCTBUE Ha AIEKTPOOOOPYI0BaHUE

AJIEKTPUYECKOE 3aKJII0YaeTCsl B MEPEHANPSKEHUSAX, HW3MEHEHUU
BO3JICHCTBUE Ha MOJISIPHOCTU TTUTAHMUS, PE3KOMY OTKITFOUCHHU IO TUTAHUS C
AIEKTPOOOOPYIOBAHH | MMOCTEAYIONIUM  BOCCTAHOBJIICHHUEM,  IOCTEIIEHHOMY
e? CHIDKEHUS HANIPSIKEHUS, MYIbCAllUU HATIPSIAKEHUS U T/I..

6. | Kakue snektpuueckue | llenmn ¢ MakcuManbHBIM —pabouuM  HampsHKEHUEM
I[N OTHOCSITCS K MEHBIIIC CpEeTHEKBAAPATUUECKOTO 3HAYCHUS
KJIacCy HAIpsDKEHUM | HanpspDKeHUsl mepeMeHHoro Toka 30 B miu mocTossHHOTO
AuB Toka 60 B oTHOcsaTCs K Kiaccy A, cBbiie 30 B, HO He

6onee 1000 B mepemenHoro toka u cBbiie 60, HO HE
6omnee 1500 B mocrosiHHOTO TOKa — Kjaccy B.

7. dng  3amutel  oT | [IpOBOHMKYM BhIpaBHUBAHUS NOTEHIMATIOB IPUMEHSIIOT
KaKOTo KOHTAaKTa | JUIsl 3alUThl OT KOCBEHHOTO KOHTAKTa C MOTEHIUAJIbHO
IPUMEHSIOT MPOBOJSIINMHU YaCTSIMHU, KOTOPbIE MOTYT NOMNACTh O]
IPOBOJTHUKHU HaIpsKEHUE.

BbIPABHUBAHUSA
IMOTEHIINATIOB?

8. | Kakoe YCTPOUCTBO | /{711  KOHTpOJISE COCTOSHUSA HW3OJSILUUA  IIPUMEHSIOT
UCIIOJIb3YETCS IUIsl | yCTPOMCTBO KOHTPOJIS M30JISLIHH, KOTOpPOE
KOHTPOJISI COCTOSIHMSI | OCYILIECTBIISIET U3MEPEHUE COMPOTHUBICHUS H3OJISIUU.
W30JIMA M KaK OHO | YCTPOMCTBO I103BOJIAECT KOHTPOJIUPOBATH
paboraet? HECUMMETPUYHOE (omuH MOJIIOC) CHUKECHUE

CONPOTUBIICHUS H30JIAIMU WIM HECUMMETPUYHOE
3aMbIKaHHE MOJII0ca Ha KOPIYC.

9. | Kakoe conpoTtuBneHue | be3omnacHbiM cuMTaeTCs] COMPOTUBICHUE HE HIXKE UeM
mzomsiiuu - cuutaercs | 500 Om/B
6e3omacHbIM?

10.| Kakoe conporusnienue | [[poBogHUK BbIpaBHUBAHUSA MOTCHIIUAIOB JIOJKEH

JOJIEH MMETh
MIPOBOJHUK
BBIPABHUBAHUS

HOTEHIINAJIOB?

UMETh compoTuBiieHue He 6onee 0,2 OM mpu NMpoBepke
TokoM He meHee 0,1 A.
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11.

Yro npumeHsoT i
MIOBBILLICHUS

A1eKTpo0OEe30MacCHOCTH
B DJICKTPOYCTAHOBKAX?

Jlotst

YCTaHOBKax 110

MOBBIIICHUSI  AJIEKTPOOE30MAaCHOCTH B

1000 B mnpuMeHSIOT JBOMHYIO
(OCHOBHYI0O W JONOJHUTENbHYIO) WM YCUICHHYIO

M30JISILIUIO TOKOBEIYIIUX YaCTEH.

12.

3a
IIOJDKHBI  Pa3psiiUThCS

Kakoe  Bpems

[lo rnoGanbHBIM JIEKTPOOE30I1aCHOCTH

KOHACHCATOPbLI AOJDKHBI Pa3pAAUTLECA OO HAIIPAKCHHA

HOpMaM

KOHJIEHCATOPBI He Oosee 60B niau 10 ypoBHS 3allac€HHOMN PHEPruu He
BBICOKOBOJIETHOTO Boime 0,2 JIx 3a Bpemst 1 cek. (omyckaeTcst 10 3 ceK C
ANEKTPOOOOPYIOBAHU | IPUMEHEHUEM MEpP HUCKIIOYAIOMIMX MPSIMOM KOHTAKT C
q? TOKOBEIYIIIUMHU YACTIMHU ).

13./3a cuer wd4ero y|3a cyeT pa3IUYHOM HHIYKTUBHOCTH  OOMOTKHU

CUHXPOHHO- anektpoaBuratens mo ocsiMm d um q. Ilo ocu d
PEaKTUBHBIX UHAYKTUBHOCTh OOMOTKM BBIIIE, YTO I[O3BOJSET
JBUTaTENeH peanu3oBaTh  PEAKTHBHYIO  JOOABKY  KpPYTSIIETro
MOJIy4aeTcs MOJTYYUTh | MOMEHTA.
OONBIIMKM  KPYTAIIUN
MOMEHT o
CpPaBHEHHUIO c
CUHXPOHHBIMU?

14, Ina  kakux weneild | CKOC TOJTIOCOB BBIMOJHAETCS C UEIbIO  YIYYHICHUS
BBITIOJIHSIETCS CKOC | paclpeesieHuss Mojisi B BO3AYIIHOM 3a30pE€ MalluHbI,
MOJIFOCOB pOTOpa | CHIDKEHUSI ~ TFapMOHUYECKUX  COCTaBIAIONIUX U
ANEKTPOABUTATEINS ? npuOIMKeHUs: GOPMBI TIOJISE K CHHYCOMIAIbHOM.

15.| ITouemy S/1C | 10 00ycnoBICHO peanbHON KOHCTPYKIIMEH IBUTATEIS:
peasbHOrO U3-3a paclpeliesieHus] KaTylIeK MO pa3HbIM I[a3aM B
ANEKTPOJBUTATEIIS KaTyIIEeYHO! TpyIIe, W3-3a HEPAaBEHCTBA LIara BHUTKA
HUKOTJ]a HE MOXET | 3yOIl0OBOMY JENIEHHUIO, U3-32 CKOCa IOJIIOCOB U Ia30B.
JIOCTUYb JlaHHBIE KOHCTPYKTHBHBIE MEPOIPUATUS JAENAIOTCS C
MaKCHMAaJIbHOTO LENbI0 YIyYIIEHUsI FTAPMOHUYECKOTO COCTaBA.
TEOPETUYECKOTO
3HaYeHUs?

16.| Kakue OCHOBHBIE | MakcuMasibHOE SHEPreTUYECKOE MIPOU3BEICHUE,
napameTpbl OCTaTO4YHasi HWHAYKTUBHOCTb, KOAIPLETHBHAs CHJIA,

MIOCTOSIHHOTO MAarHuTa
MIPUMEHSIEMOTO B
3JIEKTpOABUTATENE?

TeMIepaTypa pa3MarHi4riBaHUs.
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17.

JIng 4ero npuMeHsIoT
IIMXTOBaHHBIE
KOHCTPYKIIMM POTOpa

Jlotst

QJIICKTPOABUIATCIIC CBsA3aHHBIC C HABCACHHEM TOKOB

CHUKCHUA MCPEMCHHBIX IMOTCPb B

Dyko ¥ nepeMarHH4MBaHUEM MaTepuaa.

u craropa
AJIEKTPOJIBUTATENSA?

18.]Or uero  3aBucHr | [locTosHHBIE MOTEPHM 3aBUCAT OT TOKa CTaTOpa
IOCTOSIHHBIE TIOTEPHU B | AIEKTPOJBUTATENS U OT COMPOTUBICHUS OOMOTKHU.
AIEKTPOJIBUTATENE

19./0r dero 3aBucar | B nmepBoM npuONMKEeHHMM TOTPU  3aBUCAT: OT
NIEPEMEHHBIE MIOTEPU B | ANEKTPUYECKOW  YacTOTbl ~ MAaUIWMHbI,  WHAYKIUHU

aneKTpoaBurarene? MAarHuTHOTO MOJS B BO3AYLIHOM 3a30p€, OT YaCTOTHI
BpalEHUs potopa, oT CUHYCOMJAIBHOCTH
(rapMOHMYECKHI COCTaB) MAarHUTHOTO TMOJIS, T.e. OT
KOHCTPYKIIHH.
20.| ITouemy KII[ | B acuHXpOHHOM JBUraTese 4acTb SHEPIrUU TPATUTCS Ha
ACHHXPOHHOTO CO3J1aHUE MAarHUTHOTO OJIS poTopa, Ha
JNBUTATENSl HUKE YEM | HAMarHMYMBAaHUE — PEAKTUBHAS MOIHOCTh
CUHXPOHHOT0?
21.| g xakux  mener | X-KOHAEHCATOp NPHUMEHSETCS C LEJIbI0 CHUKEHHUS
NPUMEHSETCS X- | moMex B 3BEHE MOCTOSHHOTO TKa MHBEPTOPA, a TAKKE OH
KOHJIEHCATOP B | ABJISIETCS UCTOYHUKOM PEAKTUBHOUN MOIIIHOCTH.
UHBEpTOpE?
22.| Ans  kakux  1eseu | Y- KOHAEHCATOpbhl B MHBEPTOPE MPUMEHSIOT C IEbIO
IPUMEHSIOT CHIKEHHUSI TIOMEX T€HEPUPYEMBIX HMHBEPTOPOM, a TAKKE
bunbTpyromme Y- | mns  ynopsgoYeHWsT — HANpaBi€HUS  IPOTEKaHUS
KOHJICHCATOPBI B | EMKOCTHBIX TOKOB B IIPUBOJIE.
uHBepTope?
23.|B yeM cyTh | CyThb BEKTOPHOTO pEryJIMPOBAHUS 3aKJIIOYAEeTCS B
BEKTOPHOI'O (bopMHUpOBaHUY BPAIIAIONIETOCS BEKTOPa HATIPSHKCHHUS B
yIpaBJICHUS 3aBUCHMOCTH OT YTJIOBOI'O IOJI0KEHUS POTOPA.
ANEKTPOABUTATENEM ?
24.| B uem cyth mupoTHO- | Hanpsikenue craropa dopmupyeTcss MyTeM CO3aHUS

VMITYJIbCHOM
MOJTYJISIITAN ?

ONPENEICHHOW MOCJIEN0BATEIIBHOCTH U JUIUTEIbHOCTH
VMMITYJIbCOB HaNpsiKeHUs. Peub B JaHHOM cily4yae UJIET O
CPEIHEM 3HAYCHHS HANPSHKCHUS CTaTopa 3a IEPHOI.
Bennunna — HanpsbkeHus 3a

HU3MCHIACTCA CcucT

YBCIMYCHUA BPEMCHU IIPOJOJLKUTCIbHOCTH UMITYJIbCA.
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25.| dma  xakux wmener | Cucremy npenzapsna NMPUMEHSIOT C LEIbI0 CHUKECHHS
MPUMEHSIOT CHUCTEMY | BPEMEHH 3apsa KOHJIEHCATOPOB 3JIEKTPOOOOPYAOBaAHUS
npenaszapsaa? Y YMEHBILICHUS TOKA 3apsiia Il UCKIIIOYEHUSI BPEIHOTO
BO3JIEHCTBUS HA 3JIEKTPOHHBIE KOMITOHEHTHI.
26.| [Touemy npu | [Ipu noctmxennn crenenu 3apstkeHHOCTH B 90-95%
JOCTUKEHUU CTENEeHU | CHUXKAETCS TOK 3apsija, T.K. CUCTEMa 3apsijia MepexouT
3apsokeHHOCTH B 90- | B peXMM NOCTOSHCTBA HAIpPSKEHUS W IPU 3TOM TOK
95% CHIKaeTcs | 3apsi/la MUHUMAJIEH.
CKOpOCTb 3apsa?
27.| [louemy He | [lpu OTpULIATETBHBIX TeMIiepaTypax najaeT
pEKOMEH1yeTCs POBOASIIAS (MOHOTpaHCIIOPTHAS ) byHKIMSA
3apsKaTh ANEKTPOJUTAa YTO MpPU  BO3JAECHCTBUM  PA3HOCTHU
AKKyMYJISITOP IpH | MOTEHIIMAIOB MPH 3apsijie MPUBOJUT K YCKOPEHHOU €ro
OTpHULIATEIBHBIX Jerpajaluy, TakKe HOHBI JUTHS BHEAPSACh B aHOJ
Temmneparypax? pa3pylalT €ro KpUCTANIMYECKYIO PEIIETKY, 8 4acTh HEe
MOXXET TPOHUKHYTh B PEHIETKy U OcedaeT Ha
MOBEPXHOCTH BJIEKTPO/IA.
28.| ITouemy He | B nmaHHOM  cimydae  ecaum akKyMyJsITOp  HE
PEKOMEHyeTCS KOHTPOJUIUPYETCS ANEKTPOHHON CHUCTEMOM YIpaBICHUS
nepKaTh IIPOUCXOIUT €ro Iepe3apsig A0 Pa3HOCTH MOTEHIMATIOB
HNOAKIIOYEHHBIM BBIIIE JIOMYCTUMOI'O, YTO HNPHUBOAUT K MOCIEAYIOLIEMY
MOJIHOCTBIO €ro B3pbIBY.
3apsHKEHHBIN A Takxke ecinu s4eika aKKyMyJaTopa IIyHTHUPYETCA
AKKyMYJIATOP K | DJIGKTPOHHMKOH, TO 4Yepe3 Hee BCE PaBHO IPOTEKAET
3apsAHOMY HEOOJIBIIION TOK, KOTOPHI MOXKET BBI3BATh Iepe3aps
YCTPOICTBY WU | aKKyMYJISITOpA.
CTaHLIUH.
29.| ITouemy B xaromax maHHBIX aKKyMYJISITOPOB COIEPKUTCS
akkymyisitopel NMC, | okcna koOanbTa, KOTOPHIN MPU TETUTUPOBAHUH KaToAa
LCO, NCA omnacHbie? | CTAHOBUTBCSI CUIIBHO PEAKTHUBHBIM.
30.| ITouemy [IoCKONBKY TOJBKO IpU TEMIIEpATypax BBIIIE

AKKyMYJISITOPBI C
TBEPAOTEIHLHBIM
ANEKTPOJIUTOM MOTYT
paboTaTh TOJBKO MpHU
TEeMIlepaTtypax BbIIIE
+85 C?

+85C nonydaercst o0ecneunTb NPUEMIIEMbII TPAHCTIOPT
MOHOB JIUTHUSI YKpPE3 DJIEKTPOJIUT M uepe3 TpPaHULIbl
paszena 2 cpell, UX UHTEPKAJIALMIO B 3JIEKTPO/IbI.
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31.

Kakum o0Opazom
HEOOXOIUMO TYIIUTH
JUTUNAOHHBIN

AKKyMyJaTop?

B nawane HeoOxomumo  cOUTH  TeMIEpaTypy

AKKyMYJISITOpa OOJBIITUM KOJIMYECTBOM XOJIOJTHON BOJIBI,
a Jjanee OCylIECTBIATh TYILECHHUE.

32.

Kakune METOBI
CYIIECTBYIOT

HCKIIIOYCHU

JJIA

CKBO3HOI'O KOPOTKOIO
3aMbIKaHUS B
uHBepTope?

C osroil menpto Ha nepuone IIMM BBOAST KOPOTKHUI
OTPE30M - «MEPTBOE BpEMs». IJTO BpPEMs KOrJa HU
BEPXHUUM U HWKHUM KJIIOYU HAXOIATCSA B OTKIIOUEHHOM
(He mpoBOJALIEM) COCTOSIHMM. Takke MporpaMMHO
CTaparoTCs UCKIIIOYUTH BO3MOXKHOCTB I10JJa4l CUT'HAJIOB
Ha KJIOYU CTOMKH OJJHOBPEMEHHO.

33.

Kakum CII0COO0OM

YAACTCA UCIIOJIB30BATh

s aroro ucnone3yror Bektopuyro MM — B nepuon
[ITIM BBOZAT HYJIEBBIE BEKTOPA

MOJTHOCTBIO
HaIpsHKEHUE 3BEHA
MOCTOSIHHOTO TOKa
HMCTOYHHUKA?

34.| Kakum obpazom | Munumanbhyto gactoty [IIMM onpenenstoT ucxons us3
BBIOMpAIOT ~ YACTOTY | OOECIeUeHUsl peXuMa IMOCTOSHCTBA TOKa, a TaKXKe C
HINM? Yy4ETOM MUHUMH3ALMUA JAHAMUYECKUX TOTEPh B

TPaH3UCTOpaX.
35.| B uém 3akmrovarorcs | [loneBbie TpaH3UCTOPHI UMEIOT BO3MOKHOCTh paboOTaTh

paznuuus MEXy | IpH OOJIBIIMX YaCTOTaX, a OUTIOJISIPHBIC MOTYT paboTaTh
MIOJIEBBIMU npu BBICOKHUX HaATPSHKCHUSX u OOBIINX
TPAH3UCTOPAMHU U | KOMMYTHPYEMBIX TOKax?

OUTIOJISIPHBIMH

TPAH3UCTOPAMH c

U30JIMPOBAHHBIM

3aTBOPOM?

36. |C  xakoit  wmenwto | C LEIIBIO VCKJTFOYEHUS BO3HUKHOBEHUS
NPUMEHSIOT OOPAaTHBIN | IEPEHANPSDKEHU  MPU  OTKJIIOYEHUM  KJIloya  Ha
WOl  TapauiedbHO | MEKKOMYTAITMOHHOM TIEPHO/IC.

TPaH3UCTOPHI?
37. | Kakue napameTpsl | Ha BenWuMHy KpyTAIIEro MOMEHTA BIMSAET: YHUCIIO

BIIMSIIOT Ha BEJIUYMHY
KPYTSIIEro MOMEHTa
JIBUTATEIIA?

MOJIFOCOB poTopa,

COCINICHHOC CO CTAaTOpPOM,

MOTOKOCLIETIJIEHNE poTopa
TOK cTatopa (MMEHHO

MOMEHTOO00Pa3yIOUIUNA TOK IO OCH ()
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38.

JIist ~ 4ero  BBOJST
KOMIIEHCALINIO
MIEPEKPECTHBIX CBA3ECU
npu BEKTOPHOM
yIpaBIeHUU?

Jlnst obecrieyeHust CTaOMIIBHOCTH PAa3rOHa JIBUraTeNsl U
UCKJIIOYEHHS KOJIeOaTeIbHbIX MPOIECCOB MPH pa3roHe
U3-32 B3aMMHOTO BIHSIHHSI KOHTYPOB 110 ocsim d U q.
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