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1. Iesan, 327244 ¥ NVIAHKMPYEMBbIe pe3yJIbTAThl 00y4eHHs 10 JMCHMIINHE

Ilenbio OCBOEHUS AMCLUIUIMHBI sBIseTCA (popMupoBaHHE Yy OOyyarolMXcs KOMIETEHLUH B
cootBeTcTBUM ¢ TpeOoBaHussMu @I'OC BO u 00pa3oBaTebHOI pOrpamMmsl.

3aJayaMy OCBOCHHUS JUCLIUIUIMHBI SBIISIOTCS:

- mnpuoOpereHue oOOyyarOlUMHUCS  3HAHWW, YMEHUH, HaBBIKOB M  (MJIM)  OIbITa
npoeCCUOHATILHON JIeATENbHOCTH, XapaKTepU3YIOIUX 3Tanbl (OPMHUPOBAHUS KOMIIETEHLUUH B
COOTBETCTBHUH C yU€OHBIM IJIAHOM U KaJIeHJapHbIM IpauKoM y4eOHOTO Ipoliecca;

- OIIEHKa JIOCTH)KEHHUS OOydYaloUIMMMUCS IJIAHHPYEMBIX pe3yJbTaTOB OOYyYEHHUs Kak 3Tama
(bopMHpPOBaHUS COOTBETCTBYIOIIUX KOMITETEHITHIA.

OOyueHrne 1O JUCUUIUIMHE «DHEPrOYCTAHOBKH JUISI DJEKTPUUYECKOTO TPAHCIIOPTa
HaIpaBlieHO Ha (GOPMUPOBAHKE Y O0YUYAIOUTUXCA CIEIYIOMINX KOMIETSHIIHIA:

Kon n HanMeHOBaHUE KOMIIETEHIUI WHauKaTopsl JOCTHXKEHHUSI KOMIETEHIIUH

OIIK-4. Cnoco0OeH Ucnoab30BaTh NOIIK-4.1. YMmeer ncnonp30BaTh METO/IbI aHAIM3A U
METO/bI aHAJHM3a U MOJEITUPOBAHHUS MOJICIIMPOBAHUS SJEKTPUUECKUX LIeNeH u
AIIEKTPUYECKUX LeTIel U AJEKTPUUECKUX | DIEKTPUYECKUX MAIINH

MaruH

OIIK-6. CnocoGeH mpoBOUTh NOIIK-6.1. YMmeeT npoBOAUTH U3MEPEHUS
U3MEPEHUS IEKTPUUECKUX U JIEKTPUUYECKUX U HEIEKTPUUECKUX BEIUYHMH IIPU
HERJIEKTPUUECKUX BETUUNH pa3paboTke, MPOCKTUPOBAHUH U MCTIBITAHUSIX
MPUMEHHUTEIHHO K 00BEKTaM SHEPreTUYECKUX yCTaHOBOK.

npodheccCuoHaNBbHOM e TEIbHOCTH.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucturimHa BXoauT B yacTh 0yioka b.1 — «O0s3aTensHas gacThby, noapazaen b1.1.16

Ui m3ydeHusl NaHHOW TUCHMIUIMHBI HEOOXOJUMBbI 3HAHMS, YMEHMs, HaBBIKH, (opMupyemble
MIPEALIECTBYIOIIMMU JUCLUTIIINHAMU: AnbTepHaTUBHBIE SHEProyCTaHOBKHU JUTS
JELCHTPAIN30BAHHON dJHepreTukd, KOHCTpyKIMM UM CcXeMbl TMEpCIEKTUBHBIX JABHUIaTeleu
BHYTpeHHero cropanus, buosnepretuka (®axynsT), HWcTopus pa3Butus [Burareneii u
SHEPreTUYECKUX arperaros.

3HaHuUs, YMEHUS, HABBIKH, COPMHUPOBAHHBIC TaHHOW JUCIHUILTUHON, OYIyT BOCTpEeOOBaHBI MPH
W3yYEeHUM TaKuX JUCLUUIUIMH Kak: AJIbTepHaTHBHbIE W BO300HOBJIsEMble TOIUIMBA JUIs
SHEPreTHYECKUX MalluH, ['oproye-cMa3o4yHble MaTepHalbl Ul JKCIUIyaTallud 3HEProyCTaHOBOK,
ITpoexTrpoBanue sHeproycraHoBok B cpene SolidWorks, OCHOBHBIE METO/BI U MPOrpaMMBbl IS
MIPOCKTHUPOBAHUS TPAHCHOPTHBIX CHJIOBBIX YCTAaHOBOK C JJIGKTPOTCHEPATOpOM Ha OOpTY,
KomOnHupoBaHHbIE SHEPrOyCTaHOBKH

3HaHUs, YMEHUs, HaBbIKH, C(POPMUPOBAHHBIE JAaHHON JUCLUIUIMHOM, Oy1yT BocTpeOOBaHbI pU
MIPOXOKICHUM MPAKTUK U CIa4e roCyJapCTBEHHON UTOTOBOM aTTECTALUU.

3. CTpyKTypa U cofepKaHue TUCHUIINHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABISIET 4 3aueTHble euHUIbI (144 daca).




5

3.1. Buabl yueOHoi1 padoThl U TPYA0EMKOCTh

3.1.1. Ounas ¢popma o0y4yeHus

| No | Bun yue6Hoit paboTs | Konuuectso | Cemectpn |
n/m 4acoB 3
1 AyJIUTOpPHBIE 3aHATHS 54 54
B Tom uncie:
Jlekuun 36 36
CeMUHapCKUe/MIPAKTUYECKHUE 3aHSITUS 18 18
JlaGopaTopHrbie 3aHITHS - -
2 CamocrosiTenbHas pabora 90 90
3 [IpomexxyTouHas arTecTanus
3auet/aud.3auer/sK3aMeH DK3aMeH DK3aMeH
Htoro 144 144




3.2. TemaTu4eckuii JIAH U3y4YeHHU S JUCHHUILINHBI

3.2.1. Ounas ¢popma o0y4eHust

=N
<
Ne | Pasnensl/TeMbl g § % = § § E § E E §
/0 | TUCIUTUIAHBI R = Lé é S E z % 5 g %
E\' 5 a o Lc% o %
O E = 8
1 Tema 1. DnekTpoaBUTaTEIN TOCTOSHHOTO TOKA 16 6 4 2 10
2 Tema 2. DyekTpoABUTaTEIN MIEPEMEHHOTO TOKa 16 6 4 2 - 10
3 Tema 3. VICTOYHMKY 371€KTPUUECKON SHEPTUH 16 6 4 2 - 10
4 Tema 4. TexHonoruu 0ecripOBOAHBIX 3apAIHBIX CTAHLIUN U 16 6 4 ) - 10
AJIEKTPOMOOMITH
5 Tema 5. bopTOBBIE HAKONIUTENH SHEPTUH aBTOTPAHCIIOPTHBIX 16 6 4 ) - 10
CPEJICTB C TATOBBIM AJIEKTPONPHUBOAOM
6 Tema 6. DHEproycTaHOBKH aBTOMOOUIILHOTO TPaHCIIOPTa € 16 6 4 ) — 10
TSATOBBIM DJIEKTPOIIPHUBOJIOM
7 | Tema 7. DHeproyctaHOBKU Ha 06a3e IBUTATENEH pa3HBIX TUIIOB 16 6 4 2 - 10
8 Tema 8. OcOOEHHOCTH KOHCTPYKITH JICKTPOMOOHIICH 16 6 4 2 - 10
9 | Tema 9. DnexTpuueckue TPAaHCMUCCUN 16 6 4 2 - 10
Uroro: 144 54 36 18 - 90




3.3. Conepxkanue TUCHHUILINHBI
Jlexuus 1. DnexTpoaBUraTenu NOCTOSHHOIO TOKA
Beenenue
§1. DnexTpoaBurarenu NOCTOSIHHOI'O TOKA
§2. YCTpOMCTBO 3IEKTPOABUIaTENICH MOCTOSIHHOTO TOKA
§3. KoMMmyTanus B 31€KTpOABUraTENSIX IOCTOSTHHOIO TOKA
§4. CriocoObI BO30YKIEHUS JIEKTPOABUTATENIEH TOCTOSTHHOTO TOKA
§5. Ilyck anekTpoaBuUraTesiei mocTOSIHHOTO TOKa
§6. TopMoOkeHME ANEKTPOABUTATENIEH TOCTOSHHOTO TOKA
Bormpocs! it camonpoBepKu
Cnmucok UCTO0JIb30BAHHOM JIUTEPATYPhI

Jlexuust 2. DneKTpoABUTaTENId IEPEMEHHOTO TOKA

BBenenue

§1. ACUHXpOHHBIE JEKTPOABUTATENN

§2. Bpamiaromieecss MarHUTHOE 10JI€ B ACHHXPOHHOM 3JIEKTPOIBUraTele
§3. IIpuHuMI neHCTBUS aCUHXPOHHOTO 3JIEKTPOABUTATENS]

§4. YCcTpoilCTBO aCHHXPOHHBIX AJICKTPOABUTATEIICH

§5. CUHXpPOHHBIE NIEKTPOIBUrATENN

§6. YCTpOMCTBO M NPUHIIMI AECHCTBUS CHHXPOHHOT'O 3JIEKTPOIBUTaTENS
§7. lBurarenabHbIi pexum

§8. Ilyck CHHXPOHHOTO 3JIEKTPOBUTATENS IIPU MTOMOIIN BCTIOMOTATEIbHOTO JBUTATENS
§9. ACUHXPOHHBIN IIyCK

§10. CUHXpOHHBIE KOMIIEHCATOPBI

§11. 'eneparopHslil pexum

§12. beckoHTaKTHasi CHHXpOHHAs MallliHa

§13. IlpeumyniecTBa, HEAOCTATKA U MPUMEHEHUE CUHXPOHHBIX MAIIIMH
Bormpocs! it camonpoBepku

Cnucok UCToJIb30BAHHOM JIUTEPATYPhI

Jlekuma 3. EcTecTBEHHbIE U HUCKYCCTBEHHBIE  MEXAHMYECKHE  XApAKTEPUCTUKH
JJIEKTPOJBUraTENECH

Beenenue

§1. EcTecTBeHHbIE U HCKYCCTBEHHBIE MEXaHUUECKHUE XapaKTEPUCTUKH 3JIEKTPOABUTATEIEH

§2. XKecTKkoCTh MEXaHMYECKUX XapaKTEPUCTUK

§3. EcrecTBeHHass MexaHUYECKasl XapaKTEPUCTUKA CHHXPOHHOTO 3JIEKTPOIBUTATENs

§4. EcrecTBeHHas MEXaHMYECKasl XapaKTEPUCTUKA AIEKTPOJBUraTeNsl HOCTOSHHOIO TOKA

§5. EcrecTBeHHas MexaHMYECKasl XapaKTEPUCTUKA aCHHXPOHHOTO 3JIEKTPOIBUTATENs

§6. CriocoOBbI yIipaBiaeHUs IEKTPOIBUTATEIIMU

Bormpocs! 1i1st camonpoBepku:

Cnucok UCoJIb30BAHHOM JINTEPATYPHI:

Jlexuus 4. UCTOYHUKY 3IEKTPUUECKON SHEPTUU

§1. TaroBbie CBUHLIOBO-KUCIOTHBIE AKKYMYJISTOPBI.

§2. JIutuii-uonnsie Li-lon akkymMyIaTopBHI.

§3. Harpuii nukenb-xnopuansie NaNi-Cl akkyMyisToOpbl.
§4. Hukens-metamnruapuanabie Ni-MH akkymyaTopsbl.
§5. Huxenb-kaamueBsie Ni-Cd akkyMyJIsITOpBI.

§6. JIutuii-xene3o-pocharusie LiFePO4 akkymynasTopsl.
§7. CynepKoHAEHCATOPHI I SJIEKTPOTPAHCIOPTA.
Bonpocs! 1u1si caMOnpoOBEPKHU:



Crucox UCOIb30BaHHON JTUTEPATYPhI:



Jlexmmst 5. TexHomorun GECIPOBOIHBIX 3aPSITHBIX CTAHITMI U 3JIEKTPOMOOMITN

§1 Texnonorus WiTricity.

§2. Texnonorus Plugless Power.

§3. Texnonorus WEVC.

§4. Texnonorust Volvo.

§5. TexHoyOruss MHAYKIMOHHOTO IOPOKHOTO MOJIOTHA.

§6. HoBnle 3apsaanble ctannuu BMW.

§7 Kpatkmii 0030p camMbBIX SAPKHX MOJEICH JJIEKTPOMOOWIICH, WX TEXHHUYECKHE
XapaKTePUCTHKU U OCOOESHHOCTH.

§8 Tlomuplii 3amper aBTOMOOWJIEH C JBUTAaTENsIMH BHYTPEHHEIO CTOpaHUS — BEPOSTHOCTH
OUYEHb BBICOKA.

Bomnpocs! 1151 caMonpoBepKH.

CnHcok UCOb30BaHHON JTIUTEPATYPHI.

Jlexuus 6. bopToBBIE HAKONIUTENN YHEPTUN aBTOTPAHCIIOPTHBIX CPEACTB C TSITOBBIM
AJIEKTPONPUBOIOM

Bsenenue

§1. CymecTBytolue TEXHOJIOTUU XpaHeHHs 3Heprun Ha 6opty ATC

§2. CpaBHEHUE pa3INYHbIX AIEKTPOHAKOIUTEIBHBIX YCTPOHCTB

§3. Bugasl nmocnenoBarenbHbIX cxeM rudpuansanun bHD

§4. CucreMsbl ynpaBiIeHUs] JHEPTONIOTOKAMHU

3aKIro4YeHne

Bomnpocs! 111 caMmonpoBepku

Crrcok UCOIb30BaHHON JTUTEPATyPhI

Jlexuus 7. DHEpProycTaHOBKHM aBTOMOOMIIBHOTO TPAHCIIOPTA C TATOBBIM AJIEKTPOIPUBOIOM

Bsenenue
§1. IIporuo3s pa3BuTus napka aBTOTPAHCIOPTHBIX CPEICTB C TATOBBIM 3JIEKTPOIPUBOIOM
§2. boproseie JJIEKTPOTE€HEPUPYIOLLIKE CUCTEMBI KaK BAJKHBIN 3JIEMEHT

EKTPU(PUIIPOBAHHOTO TpaHCIIOpTa Oy TyIIEro

§3. BopToBble ANEeKTpOreHepupyIolIe YCTAHOBKY Ha 0a3e JABUTraTeseil BHYyTPEHHETO
CrOpaHus

§4. DHeproycTtaHoBKH Ha 0a3e KpUBOIIMUITHO-IIATYHHBIX JIBUTAaTEIEeH

Bompocs! utst camornpoBepku

Crucox UCoIb30BaHHON JTUTEPATYPBI

Jlexmst 8. DHEeproycTaHOBKHM Ha 0a3e ABUTATENICH Pa3HbIX TUIIOB
§1. DHeproycraHOBKH Ha 0a3e POTOPHOMOPIIHEBBIX JBUTaTeNCH
§2. DHeproycTaHoBKU Ha 06a3e pOTOPHOJIONACTHBIX JIBUraTesen
§3. DHeproycraHoBKU Ha 6a3e CBOOOIHOMOPIIHEBHIX JIBUTATENEH
§4. Onnonopmnesoit CIT/]

§5. Asyxnopuneson CIIJ]

§6. IByxnopuaesoit CII/] ¢ BCTpedHO-ABMKYIIUMHUCS MTOPUIHAMU
§7. BbIBOJIBI

Bomnpocs! uist camonpoBepku

CnucoK MCOIb30BaHHON JIUTEPATYPHI

Jlexuust 9. BopTOBBIE ANIEKTPOTEHEPUPYIOIINE YCTAHOBKM Ha 0a3e JBHUTraTeliell C BHEIIHUM
II0ABOAOM TCIIJIOTHI

Beenenue

§1. O630p OGOPTOBBIX ANEKTPOTEHEPUPYIOIMNX yCTaHOBOK Ha 6aze JIIIBT
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§2. Knaccuduxarus u 0cCOOEHHOCTH KOHCTPYKIIMH JABUTATENCH C BHEITHUM TOJBOJIOM
TEIUIOTHI

§3. CoBpeMeHHBI YPOBEHb U TEHACHIIMM PA3BUTHS JBUTaTeNed C BHEIIHUM IOJABOJIOM
TEIUIOTHI

§4. Beibop 1 000CHOBaHWE ONTUMAIBHOTO BapHaHTa JBHUTATEINS C BHEIIHUM TOJBOJIOM
TETIOTHI JIsl aBTOMOOMIILHOM YHEPrOyCTaHOBKH

Bormpocs! it camonpoBepKu

Cnucok UCToJIb30BAHHOM JIUTEPATYPhI

Jlexmst 10. BopToBBIE 2JIEKTPOTEHEPUPYIONINE YCTAHOBKY Ha 0a3€ TOTUIMBHBIX DJIEMEHTOB
Beenenne

§1. YCTpoiCcTBO ¥ OCHOBBI paOOThI TOTUTMBHOTO 3JIEMEHTA

§2. Knnaccugukanyst TOIIMBHBIX 3JIEMEHTOB

§3. lllenounsie TormuBHbIE 351eMeHTHI (AFC)

§4. IIporonoodbmennas memOpana (PEMFC)

§5. TO ¢ npsambim okucnenuem meranona (DMFC)

§6. TD Ha ocHoBe pactuiaBa kapoonara (MCFC)

§7. ®ocopHokucnoTHbie ToruBHBIE deMeHThl (PAFC)

§8. TBepnookcuanelie TomBHbIe 31eMeHTHl (SOFC)

§9. Tepnononumepusie T (SPFC)

§10. O6acTy MPUMEHEHHS] OCHOBHBIX THITIOB TOTUIMBHBIX 2JIEMEHTOB
Bomnpoce! 11t caMonpoBepKu

Crrcok UCOIb30BaHHON JTUTEPATyPhI

Jlexkimss  11. DBopToBble 2IEKTPOTEHEPUPYIOIIME CHCTEMBI KaK BaXXHBIM  JJIEMEHT
ANIEKTPU(PUIIPOBAHHOTO TPaHCTIOpTa Oy TyIIETo

Beenenue

§1. IlpumeHeHnE TOIIMBHBIX 3JIEMEHTOB B COCTaBe OOPTOBOW 3JIEKTPOreHEpUpPYIOIIeH
YCTAaHOBKH

§2. XapaKkTepUCTUKH TOIUIMBHBIX JIEMEHTOB

§3. CoBpeMEHHBIN YPOBEHb Pa3BUTHS aBTOMOOMIHHBIX YJHEPTrOYCTAHOBOK Ha 0a3€ TOTUTMBHBIX
JJIEMEHTOB

§4. IlporHo3 pa3ButHs GOPTOBBIX 3JIEKTPOrC€HEPUPYIOLIUX YCTAHOBOK Ha 0a3e TOIUIMBHBIX
JJIEMEHTOB

Bomnpocs! 1uist camonpoBepku

Crucox UCoIb30BaHHON JTUTEPATYPBI

Jlextus 12. OcoGEHHOCTH KOHCTPYKITUH dJIEKTPOMOOUIEH
§1. YCTpoicTBO 25I€KTPOMOOHIIS

§2 I'maBHBIC KOHCTPYKTHBHBIE 3JIEMEHTHI JICKTPOMOOUJIS.
§3. TAroBbIil JIEKTPOABUTATEID

§4. DneKTpoHHAas CUCTeMa yIpaBJIEHUS dJIEKTPOMOOUIIS
§5. DneKkTpokapel Kak TPaHCIOPT AJIsl TOpoaa

§6. [1oTHOCTBIO PIIEKTPUUECKHE AIEKTPOMOOUIH
Bonpoce! 111 caMonpoBepKu

Crrcok UCOIb30BaHHON JTUTEPATYPhI

Jlexuus 13. YMepeHHbI€ 251€KTpOMOOMIN (THOPHIBI)
Bsenenue

§1. I'uOpunHbIi aBTOMOOWIIL — NEPCIIEKTUBBI PA3BUTHS
§2. IlpeumyniectBa THOPUIAHOTO ABTOMOOMIIS

§3. HenoctaTku ruGpuIHOrO aBTOMOOMIIS
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§4. CxeMbl CUIIOBBIX YCTAaHOBOK

§5. CTpyKTypHBIE CXEMBI TATOBOTO JIEKTPOIPHUBO/IA FIECKTPOMOOHUIIS
§6. IloTennuan ruOpuIHOTO aBTOMOOMIIS

Bomnpoce! 115 caMmonpoBepku

Crncox UCoab30BaHHON JTUTEPATYPHI

Jlexuus 14. Tsrosble 35eKTpoABUTATENH (MOTOP-KOJIECa)

§1. Tarosele amekTpoABUTATENIN (MOTOP-KOJIECa)

§2. I'enepatop

§3. BeinpsamuTenb

§4. JlBurareny BHYTPEHHETO CropaHusl beH3MHOBBIN JBUTATEND
§5. JIBuraTenu BHyTpeHHEro cropanus “‘I'a3oBblil ABUTATEND”
§6. JlBurarenu BHyTpeHHEro cropanus “/luzenbHblil ABUTaTENb
Bomnpoce! 115 caMmonpoBepku

Crrcok UCOIb30BaHHON JTUTEPATyPhI

Jlexuus 15. Hakonurtenu suepruu u npeodpazoBaTesId HaPsHKEHUs
§1. HakomuTenu sHepruu ¥ npeoOpa3oBaTesid HANPsHKEHUS

§2. Topmo3HO¥# pe3ucTop

§3. HacToTHbIi mpeobpazoBarteib

§4. NuBeptop

§5. DneKTpOHHBIN OJIOK yIpaBiIeHUs

Bompocs! utst camornpoBepku

Crucox UCoIb30BaHHON JTUTEPATYPBI

Jlexnust 16. [TpuHimn paboThl AIEKTPOMOOHIIS

Beenenue

§1. MHAYKIMOHHBIN 31EKTPOABUTaTEND

§2. CpaBHEeHHE HHAYKIMOHHOTO 3JiekTpoasuratens ¢ JIBC
§3. lHBeHTOp B 3JeKTpOMOOUIIE

§4. YcTpoiicTBO akKyMyJISTOpHOU OaTapen

§5. YcTpoiicTBO TpaHCcMUCCUU

§6. Pexynepanus sHEpruu B 3J€KTpoMoOuie

Bonpocs! 1151 caMOnpOBEpKH.

Crrcok UCOIb30BaHHON JTUTEPATyPhI

Jlekuusa 17. DnekTpudyeckre TpaHCMHUCCUU

§1. Pabota yMepeHHOT0 JIEKTPOMOOIIS

§2. IIprMepHBI KOMIUIEKT AIEKTPOMEXaHUYECKONW TPAHCMUCCUN
§3. KOMITIEKT TATOBOTO 3J1€KTPO00Opy I0BaHHUS

§4. Cxembl 371€KTPOMEXAaHUUECKOW TPAHCMUCCHH

§5. Auzenb-rubpuansaius aBTOMOOUIeH

Bomnpocs! uist camornpoBepku

Crrcok UCOIb30BaHHON JTUTEPATyPhI

Jlexmmst 18. Karasor anektpoMoouiieit
§1. Dnekrpomobuis Bravo eGo

§2. Dnexrpomobmins Toyota i-Road

§3. Dnexkrpomobmis Kia Soul EV

§4. Dnexrpomobmitb Nissan e-NV200
§5. Dnexrpomobuns Tesla Model 3

§6. Dnexrpomodbuns Volkswagen e-Golf



12

§7. Onekrpomobuinb Volkswagen e-UP
§8. Dnekrpomobms BMW 13

§9. Dnexrpomobus BMW X3

§10. Dnekrpomodbmie Rimac Concept One
§11. Dnextpomobuns Lada Ellada
Bomnpocs! 115 caMmonpoBepku

CrnucoK MCTIOIb30BaHHON JIUTEPATYPHI

3.4. TemaTuka CEeMMHAPCKUX/TIPAKTHYECKHUX H JIA00PATOPHBIX 3aHATHI
3.4.1. CemuHapckue/mpakTHYecKne 3aHATHS

Cemunapckoe 3anstue Nel. TsroBelif pacuér aeKTpoMoOnis
§1. Oramel pacuera

§2. 3agaHHbIe MapaMeTphl

§3. BeiOupaembie mapameTpsl

§4. PacuétHble mapameTpsl

§5. Beimonusemsle rpaduku

§6. OnpeneneHue MOJTHON MacChl aBTOMOOMIIS ¥ aBTOTIOE3/1a
§7. Ilogbop muH

§8. BriOop akkyMysiTopHO# 6atapen

Bomnpoce! 11t caMonpoBepKu

Crrcok UCOIb30BaHHON JTUTEPATyPhI

Cemunapckoe 3anstue No2. BpiOop nBurarenss M TIOCTPOCHHE €ro MEXaHHYECKOH
XapaKTEPUCTUKU

§1. TAroBbIil 3JIEKTPUUYECKUI IBUTATEIb

§2. CTpoeHue TArOBOIO 3JIEKTPUUECKOrO JBUTATENSA

§3. 3apyOexHbIe JIEKTPOIBUTATENN

§4. OTedecTBEHHBIH 3JEKTPOABUTATEh

§5. OnpeneneHue XxapakTEpUCTHK AJIEKTPOIBUTATEN

§6. CoBpemMeHHbIE MTOKa3aTeNn AIEKTPOIBUraTeNei

Bonpoce! 111 caMonpoBepKu

Crrcok UCOIb30BaHHON JTUTEPATYPhI

Cemunapckoe 3ausatue Ne3. OnpeseneHue nepeaTouHoro Ynucia riIaBHON epeaadn
Beenenne

§1. Meroauka BpIOOpa MepeaaTOYHOTO YKCIIA TIIaBHOM Mepenadn

§2. Be1bop uuncna nepenay u onpeaesieHue nepeaToOuHbIX Yuce KOpoOKH repeaad
§3. OnpeneneHue NepenaTouHbIX YHCEIT JOTOTHUTEIHHOM KOPOOKH

§4. MontHocTHOM OaaHC aBTOMOOMIIS

§5. Taroserit OamaHc aBTOMOOHUIIS

§6. JInunamMmuueckuii 6amaHc aBTOMOOMIIS

Bormpocs! uist camornpoBepku

CnMcok UCTOIB30BAHHON JTUTEPATYPBI

Cemunapckoe 3anstie Ned. YckopeHue aBTOMOOUIIS

Beenenue

§1. 3aBUCUMOCTH YCKOPEHUSI aBTOMOOMIISL OT CKOPOCTHU €r0 JBMXKEHUS
§2. McnipiTaHne TUHAMHYECKHX CBOKWCTB aBTOMOOMIICH

§3. IlpuemucToCcTh aBTOMOOWMIIS

§4. Onpenenenre MyTH U BPEMEHHU pa3roHa aBTOMOOMIIS
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Bormpocs! it camonpoBepKu
Cnucok UCToJIb30BAHHOM JIUTEPATYPhI

Cemunapckoe 3anstue NeS. Dnektpomoomitbs Nissan LEAF
§1. Obmas nnpopmanus

§2. Texnonoruwm Intelligent Mobility

§3. AkkymynsaropHas OaTapes

§4. DnekTpoaBUTaTENh

§5. IlpubopHbIe TaHEeTu U HHTEPhEP CallOHA

§6. HoBoBBeieHHS M TUTaHBI HA Oy TyIIIee

§7. TexHuueCKue XapaKTEPUCTUKH

Bomnpocsl 115 caMmonpoBepku

Crncox UCoab30BaHHON JTUTEPATYPBI

Cemunapckoe 3anatue Ne6. Dnextpomobunu Tesla

Bsenenue

§1. Dnexrpomobmis Tesla Model S

§2. Texunueckue XxapakTepUCTHKH 31ekTpoModuiei Tesla Model S
§3. Tpancmuccus Tesla Model S

§4. DnekrpoaBuratens U TopMo3Has cuctema Tesla Model

§5. Dnexrpomobmits Tesla Model X

§6. Texunueckue xapakrepuctuku Tesla Model X

Bormpocs! 1u1st caMonpoBEpKH.

CrnucoK UCTIOIb30BAHHON JIUTEPATYPHI.

Cemunapckoe 3anstie Ne7. Dnexkrpomoouns Jaguar [-Pace
Beenenue

§1. Ob6mee npencraBienue o kpoccorepe Jaguar [-Pace
§2. Mynbtumenua Jaguar [-Pace

§3. Aunamuka Jaguar I-Pace

§4. CucteMbl TOMOIIM BOJUTEITIO

§5. Cucremsl 6e3omacHocTH Jaguar I-Pace

§6. Texnnueckue xapakrepuctuku Jaguar [-Pace
Bomnpoce! 11t caMonpoBepKu

Crrcok UCOIb30BaHHON JTUTEPATyPhI

Cemunapckoe 3anstue Ne8. ['n6punnsiii asromoOmins Toyota Prius
Bsenenue

§1. I'mOGpunubiit aBToMoOmMITE Toyota Prius

§2. I'mbpunnas cunoBas ycraHoBka aBromoousst Toyota Prius
§3. OOmwmit mpunIMn padotel Toyota Prius

§4. JlBurarens BHYTPEHHETO CrOpaHUs

§5. DnekTpoaBurarenun

§6. DnexTpoHUKa

§7. Texunueckue xapakrepuctuku Toyota Prius.

Bormpocs! uist camornpoBepku

Crnncox UCoIb30BaHHON JIUTEPATYPBI

Cemunapckoe 3anstue Ne9. CoBpeMeHHBIE 3JIE€KTPOMOOMIM HEMEIIKOTO IIPOU3BOJICTBA
§1. I'uOpunnueiil aBToMoOUIL BMW 18

§2. Dnextpomobuns Mercedes-Benz B-Class ED

§3. Dnexrpomobmis Mercedes-Benz SLS AMG ED
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Bormpocs! it camonpoBepku
Cnucok UCToJIb30BAHHOM JIUTEPATYPHI.

3.4.2. JIabopaTopHbIe 3aHATHSA
JlabGopatopHble paOOTHI IO UCIUIUIHHE HE IPELYCMOTPECHBL.
3.5 TemaTuKka KypCOBBIX NPOEKTOB (KypCOBBIX padoT)

KypcoBoii npoekT (KypcoBas paboTa) 1o JTUCHMILIMHE He MPEeyCMOTPEHbI

4. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE O0ecreuyeHmne
4.1. HopmatusHbie 10KyMeHTbI 1 'OCThI

1. TOCTP 59102— 2020 DnexTpoMoOMINM ¥ aBTOMOOWIIbHBIE TPAHCIOPTHHIE CPEACTBA C
KOMOMHUPOBaHHBIMH SHEProyCTaHOBKaMHU. TepMUHBI U ONIpeIeIeHUs

2. TOCT 31606-2012 MamuHsl 31€KTpUYECKUE Bpallaromuecs. J(BUratein acMHXpOHHbIE
MomHOCThIO 0T 0,12 10 400 kBT BKItOUnTENHHO. OOIIME TEXHUYECKUE TPEOOBaHUS

3. TOCT P MBK 62660-1-2020 AKkyMyJATOpbl JUTUH-UOHHBIE AJI DJIEKTPUUECKUX
JOPOXKHBIX TPAHCIIOPTHBIX CPEICTB

4.2. OcHOBHAaA JMTEPATypa

1. lwukos, JI. TI. DnekTpuueckuii mMpuBoj : y4eOHMK M TpakTUKym s By3oB / JI. II.
[lnykoB. — 2-e u3a., ucnp. u pon. — Mocksa : UznarensctBo HOpaiit, 2023. — 326 ¢. —
(Beicmee  oOpazoanue). — ISBN  978-5-534-07893-0. — Tekct : dIeKTpOHHBIA //
ObpazoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514018

2. buprokos, B. B. ABTOHOMHBI 37IeKTpUYeCKHil TpaHcTopT : yueOHuk / B. B. buprokoB. —
Hoocubupck : HI'TY, 2019. — 302 c. — ISBN 978-5-7782-3934-0. — TekcT : 371€KTpOHHBIN //
Jlanp : snextponHO-OMOMMOTeyHass cucremMa. — URL: https://e.lanbook.com/book/152144. —
PexxuMm octymna: 1 aBTOpU3. I0JIb30BATEIIEH.

4.3. lonosiHMTEILHAS JIUTEPATypa

1. Octpenos, B. H. DnexTponpuBo 1 31eKTpooOOpyAOBaHKe : yueOHUK U pakTukyM / B. H.
OctpenoB, A. B. Ilamuupin. — MockBa : WM3garensctBo [Opaiit, 2023. — 212 c. —
(ITpoeccnonansuoe obOpazoBanue). — ISBN 978-5-534-05224-4. — TekcT : >MEKTPOHHBIN //
O6pazoBarenpHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514012

2. UBanos, B. M. aTtemnexryanpHble cuctemsl / B. M. MIBaHOB ; moa Hay4HOU penakuuei A.
H. Cecexnna. — Mocksa : U3narensctBo FOpaiit, 2022. — 91 ¢. — (Bricmee oOpazoBanue). —
ISBN 978-5-534-00551-6. — Tekct : snektpoHHBIH // OOpas3oBarenbHas muatdopma HOpaiit
[catiT]. — URL: https://urait.ru/bcode/492094

4.4. DueKTpOoHHbIe 00pa3oBaTe/bHbIC PeCypChl

1. Kypc «lIpoexktupoBanue THUOPHUIHBIX CHUJIOBBIX YCTAaHOBOK JUISI TEPCHEKTUBHOTO
3JEKTPOTPAHCIIOPTA»

URL: https://online.mospolytech.ru/course/view.php?id=12153

4.5. JIulieH3NOHHOE H CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHmne
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Jlnst mpoBeieHHsI 3aHATHH 110 TUCIUIUIMHE HeoOxoaumo creaytoiee [10:
Omneparmonnas cuctema Windows 7 u Beiie, Oducusie npmioxenus Microsoft Office.

4.6. CoBpemeHHbIe podeccuoHaIbHbIE 0a3bl JAHHBIX U HHPOPMALIMOHHBbIE
CIIPaBOYHbIE CUCTEMBbI

JInst  OCBOGHHSI JUCIHIUIMHBI PEKOMEHAYIOTCS CIEAYIOIMHE CaiThl WH(POPMAIUOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTu «HTepHeT»:

http://MuHoOpHAYKHK.pd/ - MuUHHCTEPCTBO 00pa3oBanus U Hayku PD;

http://fcior.edu.ru/ - @enepanbHblil HEHTP HHPOPMALMOHHO-00PA30BATENbHBIX PECYPCOB;

http://fgosvo.ru/ - [Topran DeaepanbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIBHBIX CTAHIAPTOB;

http://www.consultant.ru/ - CnpaBounas npasoBas cuctema «Koncynprant [lmocy;

http://www.garant.ru/ - CipaBouyHas ripaBoBas cuctema «['apanr;

http://www.edu.ru/ - Poccuiickoe oOpa3oBanue. OenepanabHblil opTa;

http://www.opengost.ru/ - CaifT, coiepKaliuii moJHble TEKCTHl HOPMATUBHBIX IOKyMEHTOB.

ITepeueHb HHPOPMALIMOHHBIX CUCTEM:

Hayunas oubimoreka MOCKOBCKOTO MOJIUTEXHHYECKOTO YHHBEPCHTETA.
http://lib.mami.ru/lib/content/elektronnyy-katalog

baza gansbix comepkuT B cebe 102678 yueOHBIX MaTepuasoB Pa3IMYHONW HANPaBIECHHOCTH
1939 u3 KOTOPBIX MOJHOTEKCTOBBIE. J[OCTyH K 3JIEKTPOHHOMY KaTaJory MOXXHO HOJIY4YHUTh C
T000TO YCTPOICTBA, HMEIOUINM IOIKIIOYCHUE K HHTEPHETY.

OnexTpoHHbli Karaior BULl MI'VII.

http://mgup.ru/library/

DJNEeKTPOHHBIN KaTaJIoT MO3BOJIAET MPOU3BOAUTH MOUCK 1O 6a3e JaHHbIX 6ubinoreku MI'VII.

OBC u3narensctBa «JIAHDbY.

https://e.lanbook.com/

OBC «JIAHb» - pecypc, npenocTasisitomiuid online-10cTyn K Hay4HbIM KypHajiaM U
MOJTHOTEKCTOBBIM KOJUICKIMSIM KHUT Pa3IMYHbIX U3aTEIbCTB.

Hoctyn k OBbC wm3parensctBa «JIAHb» ocymecTBisieTcsi €O BceX KOMITBIOTEPOB
YHHUBEPCHUTETA.

ObC «Polpred».

http://polpred.com/news

OBC npencrasisier co00l apXuB BaXKHBIX MyOIMKaluii, coOupaembix BpyuHyto. ba3a nannbix
c pyOpukaropom: 53 otpacnu/ 600 ucrounukon/ 9 ¢enepanbHbix okpyroB P®/ 235 crtpaH u
TEPPUTOPHUIL/ TIaBHbIC MaTepHrayibl/ cTaTbu U UHTEPBBIO 8000 mepBhIxX jwil. [ 1OCTya K MOJTHBIM
tekctaM OBC ¢ KOMIIBIOTEPOB HA TEPPUTOPUH YUEOHBIX KOPIIYCOB YHUBEPCUTETA aBTOPHU3ALMS HE
TpeOyeTcs.

«KubepJlennnkay - Hay4Hasi OnOIMOTEKa OTKPBITOrO AOCTYIIA.

http://cyberleninka.ru/

310 Hay4Has AIEKTPOHHAs OMOIMoTeKa oTKphIToro nocryna (Open Access).

brubmmorexka KOMIUIEKTYeTCSI HAYYHBIMH CTaThsIMH, IMyOJIMKanusMu B KypHainax Poccun u
OommwkHero 3apyOexbs. HaydHble TeKCTbI, NpencTaBleHHble B OMOIMOTEKE, pa3MEIalTCs B
MHTEpHETE OecIIaTHO, B OTKPHITOM joctyme. [lomb3oBaTensM OHONMOTEKH IPEIOCTaBISIETCS
BO3MOYKHOCTh YHMTaTh HayyHble paOOThl C 3KpaHa IUIAHLIETa, MOOWJIBHOTO TeiaegoHa W APYTUX
COBPEMEHHBIX MOOMIIBHBIX YCTPOUCTB.

Hayunas JIEKTPOHHAs 6ubnuoreka

«eLIBRARY .RU». http://elibrary.ru/defaultx.asp

Kpynueitmas B Poccun anektpoHHas OubnmoTeka Hay4HbIX NyOnukauui, obiamaromias
0oraThIMH BO3MOXHOCTSIMU TIOWMCKA M aHAIN3a HaydyHOH nH(popMarin. bubimoreka nHTErpupoBaHa
¢ Poccuiickum unnexkcom HayuyHoro rurupoBanus (PUHII) - co3pannbiM 1o 3akazy MuHOOpHAYKH
P® OGecrmatHeIM OOIIEAOCTYIHBIM HWHCTPYMEHTOM HM3MEPEHHS ITyOJIMKAIMOHHOW aKTHBHOCTH
YUEHBIX U OpraHU3aLMH.

PedepatuBHas u HaykoMeTpHUecKas JIEKTPOHHAs 0a3a JaHHBIX «Scopusy.
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https://www.scopus.com/home.uri

HNunexkcupyer He meree 20500 pedepupyeMbplx HAyYHBIX )KYPHAJIOB, KOTOPBIE WU3/IAIOTCS HE
meHee yeM 5000 u3aTenbcTBAaMH U cofiepkaT He MeHee 47 MitH. 6ubimorpaduyeckux 3amucei, u3
KOTOPBIX HE MeHee 24 MITH. BKJIIOYAIOT B ¢€0s1 CIIUCKHU IUTUPYEMOM JTUTEPATYPHI.

baza JTaHHBIX «Knovel» U3aTeILCTBA

«Elseviry. https://app.knovel.com/web/

[TonmHoTeKkCcTOBass 0a3a MAHHBIX [UIS TOMCKA WHXXEHEPHOW WHGOpMAIUU U TMOANCPIKKU
MPUHSTHS UHKEHEPHBIX PELICHUI.

Jloctym K DSIeKTpOoHHBIM 0Oazam JaHHBIX «Scopus» u  «Knovel» ocymectBisercs
KpYIJIOCYTOYHO 4epe3 ceTb HHTepHer B pexkume OH-l1aiiH no [P-agpecam, #cCnosib3yeMbIM
YHUBEPCUTETOM JJI BbIX0J1a B ceTh MHTepHeT.

[TouckoBrie uaTepHeT-cricTeMbl: Google, Yandex, Yahoo, Mail, Rambler, Bing u np.

NudopmanonHas  cuUcTeMa  MPEAOCTaBIsIeT  CBOOOMHBIM  JOCTYm K  KaTaJlory
oOpa3oBarenbHbIX MHTEpHET-pECypCcOB M TMOJHOTEKCTOBOW AJIEKTPOHHOW y4eOHO- METOIUYECKON
o6ubsimoreke s oOmero M npodeccuoHanbHOro odpazopanus. Joctynm ¢ m000ro KOMmblOTepa,
MOJKIIFOYEHHOTO K THTEepHET.

5. MaTepuajIbHO-TeXHHYECKOE oOecreyeHmne

1) Aynuropust A1 TEKIIMOHHBIX, CEMUHAPCKUX U TIpakTudeckux 3aHsatuil Ne Hn-222 107023, r.
Mocksa, yn. b. CeménoBckas, 1. 38, ctp.13

2) Aynuropwus AJis JIEKITHOHHBIX, CEMUHAPCKUX U MpakTudeckux 3ausatuid Ne Hn-223 107023, r.
Mockaa, yn. b. CeménoBckas, 1. 38, ctp.13

3) AynuTopus ajisl JEKIIMOHHBIX, CEMUHAPCKUX U TpakTHdeckux 3ansaTuil Ne Hn-224 107023, r.
Mockaa, yn. b. CeménoBckas, 1. 38, ctp.13

4) Aynutopus JUTsl TIEKIIMOHHBIX, CEMUHAPCKUX U MpakTudeckux 3aHsatuii Ne H-406 107023, r.
Mocksa, yn. b. CeménoBckas, 1. 38, ctp.13

5) Komrmiektsl MeGenu 1j1st yaeOHOTO Tpoliecca.

6) MynpTUMenuitHoe oOopynoBaHMe: OKpaH s INPOEKTOpa, IEPEeHOCHOH HOYTOYK,
MEPEHOCHOU MPOEKTOP.

6. MeToanueckne peKoMeH Al uu

6.1. Meroauueckne peKoOMeHIalUM J1JIsl PeNoJaBaTeJis 10 OPraHu3anun
00y4eHust

Bo3moxHO mpoBeieHHe 3aHATHI M aTTeCTalluid B JUCTAHIIMOHHOM (popMmaTe ¢ MPUMEHEHHEM
CHCTeMBbl JUCcTaHIIMOHHOTO 00yueHust ynusepcutera (CHO-LMS). Iopsaok mpoBeaeHus padot B
JUCTAaHIMOHHOM (opMaTe YCTAHABIMBAETCS OTACIbHBIMH PACIOPSDKEHUSMUA TMPOPEKTOpa IO
y4eOHOI paboTe W/ Uiu IEHTPOM Y4eOHO-METOIUYECKON pabOTHI.

[IpenogaBaTens AOMKEH MOCIEIOBATENbHO BBIYUTATH CTYJIEHTaM psl JEKUUH, B XoJle
KOTOPBIX CJIEIyeT COCPEJOTOYMTh BHHMAaHHE Ha KIIOYEBBIX MOMEHTaX KOHKPETHOTO
TEOPETUYECKOr0 MaTepHualia, a TakKe OpPraHU30BaTh MPOBEACHUE MPAKTUUYECKUX 3aHITHH TaKUM
o0Opa3oM, dYTOOBI aKTHBH3UPOBATH MBIIUIEHUE CTYJIEHTOB, CTHMYJIHPOBATH CaMOCTOSTEIHHOE
U3BJIEYCHHE UMHU HEOOX0IMMOM MHGOpPMAIlUU U3 Pa3IMYHBIX UCTOUHUKOB, CPAaBHUTENbHBIN aHAIU3
METOJIOB PEIICHUN, COMOCTABIEHUE IMOJYYCHHBIX PE3yJIbTaTOB, POPMYIUPOBKY M apryMEHTAIIUIO
COOCTBEHHBIX B3IJIJI0OB HA MHOTHE CIIOPHBIE MTPOOIEMBI.

[lepen HawamoM mpemnojaBaHus MPernoaaBaTeo He00X0UMO:

- U3Y4YHUTH pabovyIo MporpamMmy, ey U 3aa4u AUCIUIIINHBL

- YETKO MPECTABIATEH cebe, KaKue 3HAHUSI, YMEHHsS 1 HAaBBIKU JOJKEH MPHOOPECTH CTYCHT;

- IO3HAKOMUTCS C BUJIaMU YIeOHOU paboTHhI;

- U3YYUThH COACPKAHKE PA3/CIIOB JUCIUTUIHHBIL.
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B xoze neKIMOHHOrO 3aHATHS INpernoAaBarTeNb JOKEH Ha3BaTh TeMy, yueOHBIE BOMPOCHI,
O3HAKOMMWTb CTYJIECHTOB C IIEPEYHEM OCHOBHOM M JOTIOJIHUTEIBHON JIUTEPATYPBI 110 TEME 3aHATHUS.

Bo BcTynuTensHON yacTH JIeKIMH 00OCHOBaTh MECTO M POJIb U3y4yaeMOM TeMbl B y4eOHOM
OUCLMIUIMHE, PAacKpBITh €€ IpaKkTU4ecKoe 3HadeHue. Ecim yuraercs He mepBas JIEKIUs, TO
HEOOXOIMMO YBsA3aThb €€ TeMy C MpeIblAylIel, He Hapyllas JIOTHKM HW3JI0XKEHHUS Y4eOHOro
MmaTepuaina. JIekiuro cieayer HauMHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TeMy U Kpyr Tex
BOIIPOCOB, KOTOPHIE B €€ X0€ OYIyT pacCCMOTpPEHHBI.

B oOCHOBHOWM wacTM JeKIUM CIEAyeT pacKpblBaThb COAEp)KaHUE Y4YeOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHUMAHUE CTYACHTOB HA OCHOBHBIX KaTeropusx, SBICHUSIX U Ipoleccax,
0COOEHHOCTSIX MX MpOTeKaHMs. PacKpbIBaTh CYIIHOCTb MCOJEPIKAHUE PA3IUYHBIX TOYEK 3PEHUS U
Hay4YHBIX TIOAXOJOB K OOBSCHEHHIO TeX WIM UHBIX SBIeHMH u mporeccoB. Cruemyer
apryMEHTHPOBaHO OOOCHOBaTb COOCTBEHHYIO MO3MIMIO MO CIIOPHBIM TEOPETUYECKUM BOINPOCAM.
[IpuBoauTe npuMepsl. 3aiaBaTh MO XOAY H3JIOKEHHS JIEKLMOHHOIO MaTepuajla PUTOPUUYECKHE
BONPOCHI U CaMOMy JaBaTb Ha HUX OTBET. JTO CHOCOOCTBYET AKTHBHU3ALUU MBICIUTEIBbHON
NESTEIBHOCTH CTYJIEHTOB, IOBBIIICHUIO HUX BHUMAaHMS M HHTEpeca K Marepuaily JIeKLHHU, €€
cogepxkanuto. IlpenogaBarens N0KEH PYKOBOIUTH PabOTON CTYAEHTOB IO KOHCIEKTUPOBAHMIO
JIEKIIMOHHOTO MaTepHaja, MOJYepKUBaTh HEOOXOIMMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX
MTOJIOXKEHUH N3y4aeMOM TeMbI, 0CO00 BBIIEIISIS KATETOPUIHBIN armapar.

B 3aknrountenbHON yacTH JEKIUU HEOOXOAMMO c(HOpMyIHpOBaTh OOIIKE BBIBOJBI IO TEME,
pacKphIBAIOIIME COJEpKAHUE BCEX BOIPOCOB, IOCTABICHHBIX B JeKIMU. OOBABUTH IUIaH
OYEPEeTHOTO CEMHHAPCKOr0 WM Ja0OpaTOpPHOTO 3aHSTHUS, JaTh KpaTKUe pPEeKOMEHIAlMH I10
MOJTOTOBKE CTYJEHTOB K CEMHHapy WM JabopaTopHoil pabore. OmpeaenuTb MECTO U BpeMms
KOHCYJIbTAI[MM CTYJIeHTaM, MOKEeIaBIINM BBICTYIHTh Ha CEMUHApe C AOKIaJAaMH U pedepaTtaMu 1o
aKTyaJbHBIM BOIIPOCaM 00CYKIaeMOM TEMBI.

6.2. Meroanuyeckue yKazaHus 1Jis1 00y4al0UIUXCH 110 OCBOCHUIO TUCHUIIIMHBI

OcBoeHHe AUCIUIUIUHBI OCYIIECTBISIETCS MPH KOHTAaKTHOW paboTe c mpemnojaBaTeieM M B
MPOIIECCe CaMOCTOSITENIbHOW pPaboThl. DD PeKTUBHOE OCBOCHHE TUCIUIUIMHBI TPEAToaracT
peryisipHOE IOCELIEHUE BCEX BUJOB ayIUTOPHBIX 3aHATHM, BBIIIOJIHEHUE IUIAHA CAMOCTOSATEIbHOU
paboThI B MOJIHOM 00bEME U MPOXOK/IEHUE aTTECTAllMM B COOTBETCTBUU C KaJeHIApHBIM Y4eOHbBIM
rpaduKoM.

CTylleHTYy pEKOMEHIyeTCSd O3HAaKOMHUTBCS CO CIOUCKOM OCHOBHOW M JIONOJHUTEIBHOU
JUTEpaTyphl U B3ATh B OMONMOTEKE M3JaHMsA B TBEPAOH KomuM (HEOOXOAMMO MMETh Ipu cebe
YUTATEIbCKUN OUIIET U YMETh MOJIb30BATHCS JEKTPOHHBIM KaTaIOTOM).

Jloctyn K UWHPOPMALMOHHBIM pecypcaM OHOIMOTEKM M MH(POPMALMOHHO-CIIPABOYHBIM
cucteMaMm cetu «VHTepHEeT» OpraHM30BaH B UYUTAIBHBIX 3ajlaXx OMOIMOTEKH CO CTallMOHAPHBIX
[13BM, nu6o ¢ nuynoro I19BM (HOyTOYyKa, IIIAHIIETHOTO KOMIIBIOTEpPA MM MHOTO MOOMIBHOTO
YCTpOICTBa) MOCPEACTBOM OECHPOBOJHOTO JOCTyHa MPH aKTUBALWU HWHIWBUIYaJbHOW YYETHOM
3aIUCH.

[lonp3oBanue  MH(MOPMAIMOHHBIMU ~ peCypcaMy  pacIiUpsieT  BO3MOXHOCTH  OCBOCHHUS
TEOPETUYECKOTO0 Kypca, BBIMOJIHEHHUS CaMOCTOSTENIbHOM paboThl W TO3BOJSET IOIYYHUTh
MHPOPMALIMIO IS pealn3ali TBOPUECKUX 00pa30BaTEIbHBIX TEXHOJIOIMIA: BBIOJIHEHHS pedepaTa
Ha 33JJaHHYIO WM CAaMOCTOSATEIbHO BEIOPaHHYIO TEMY B paMKaxX TEMATUKH TUCIUIUINHBI.

W3yuenne MUCHUIUIMHBI JOKHO CONPOBOXKIAThCS MHTEHCUBHOW CaMOCTOSITENBHON paboTon
CTYJICHTOB C PEKOMEHJOBAaHHBIMHU IPENOAABATEISAIMU JINTEPATYPHBIMU MCTOYHUKAMH U C
MaTepuagamMu, OJIy4YeHHBIMHU Ha JEKIUOHHBIX 3aHATHAX. CTYIEHT NOJKEH IIOMHUTD, YTO HAYUHATb
CaMOCTOSTENIBHBIE 3aHATHS CIEAyeT C IEpPBOTO JHA W3Y4YEHHUS IHUCLMIUIMHBI M IPOBOJIUTH MX
perysipHo. O4eHb BaKHO NPUIOKHUTh MAaKCUMYM YCUJIMH, BOJIU, YTOOBI 3aCTaBUTh ceOs paboTaTh C
MOJTHOM HArpy3Kou ¢ MepBOTO JHS.
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Kaxnplii cTyleHT JOJDKeH caM IUTAHUPOBATh CBOIO CaMOCTOSTENbHYIO PabOTy, UCXOAS M3
CBOMX BO3MOXHOCTEH W MPUOPUTETOB. DTO CTUMYJHPYET BBINOJIHEHUE pabOThI, co3maeT Oosee
CIIOKOIHYI0 OOCTaHOBKY, YTO B UTOTE MOJIOKUTEIIFHO CKA3bIBACTCS HA YCBOGHUH MaTepuaa.

Jlis MI0J0TBOPHOM palbOThl HEMalOBa)XKHOE 3HAYEHHE HMeeT OOCTaHOBKa, OpraHU3alus
pabouero mecta. Hy)xHO mOOHUTBCS, 4TOOBI MECTO PabOTHI MO BO3MOXXHOCTH OBLIO MOCTOSIHHBIM.
Pabota Ha mpuBBIYHOM MecTe JienaeT ee Ooiyiee mIoA0TBOpHOM. [IpoayKTUBHOCTE pabOThI 3aBUCUT
OT MPaBWJIHLHOTO YepeNoBaHUs Tpyda U oTabixa. [loaToMy Kaxaple 4ac WIM JIBa CIEAyeT JeNaTh,
nepepbiB Ha 10-15 muHyT. BbBIXOAHBIE HHM JIydllle MOCBITUTH AKTUBHOMY OTIBIXY, 3aHSITHSM
CIIOPTOM, IIPOT'YJIKAMH Ha CBEXKEM BO31yXe U T.J. Jlake NepeKItoueHue ¢ OJHOrO BUJIa YMCTBEHHON
paboThl HA APYTOM MOXKET CIYKUTh AKTUBHBIM OTABIXOM.

Ocoboe MecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHOU u3 (opM oOyueHHs] U KOHTPOJIS
camocTosTeNnbHON padoThl. KoHcynbTupoBaHue mpeanonaraeT ocoobiM 00pa3oM OpPraHU30BAHHOE
B3aMIMOJICHICTBIE MEXIy MPENoAaBaTeleM-KOHCYIbTAHTOM U CTyJCHTAMH, HaIpaBlIeHHOE Ha
paszpelleHue npoodeM 1 BHECEHHE MO3UTUBHBIX U3MEHEHUH B 1€ATEIbHOCTh CTYICHTOB.

7. ®oH OLIECHOYHBIX CPEACTB

Jnst  ocyllecTBIEHUS TPOLEAYp TEKYIIEr0 KOHTPOJIA YCIEBAEMOCTH U IMPOMEKYTOYHOM
aTTecTalluu CTYACHTOB MpeaycMoTpeH QoH[ oneHouHbIX cpeAcTB (POC), mo3BONAIOMUN OLIEHUTh
JOCTUKCHHUE 3aIUTAHUPOBAHHBIX PE3YyJIbTaTOB OOYYCHHS M YpPOBEHb C(HOPMUPOBAHHOCTH BCEX
KoMrieTeHIMi. POHJ OLEHOYHBIX CPEICTB COCTOUT W3 KOMIUIEKTOB KOHTPOJIBHO-OLEHOYHBIX
cpenctB. KoMIUIEKTH KOHTPOJIBHO-OIIEHOYHBIX CPEJICTB BKIIFOYAIOT B Ce0s1 KOHTPOJIBHO-OIICHOYHBIE
MaTepuabl, HO3BOJISIONINE OLIEHUTh 3HAHUS, YMEHUS U YPOBEHb IPHOOPETEHHBIX KOMIIETEHIIUH.

7.1. MeToabl KOHTPOJISA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHs

OueHnBaHUE W KOHTPOJIb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH OCYIIECTBISETCS C TOMOIIBIO
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEXYTOUHOM artecTanuu. [Jjis 3Toro ceMectp aeinuTcs Ha
Tpu nepuona. Ilo oxoHuanuro mepsoro mnepuoxaa (xoHrponpHas Touka 1 (KT1)) nmpoBoaurcs
co0eceloBaHUE CO CTyJIEHTaMH IO M3yYEHHOMY Ha JIaHHBIM MOMEHT Marepuainy. [lo okoH4aHMIO
Broporo mnepuoga obyuenus (KT2) mpoBoaumtcs aHamorudHas mporeaypa. TpeTuil mepuon
3aKaHYMBAETCS TPOMEKYTOUHOM aTTeCTallMel Mo BCEMY MPONAEHHOMY MaTepHay.

Texymuii KOHTpOJIb yCIEBAEMOCTU CTYJEHTOB IPEIHA3HAYEH JJIs IOBBILIEHUS MOTHBALUU
CTYJEHTOB K CHCTEMaTHYECKHM 3aHATHSIM, OLEHUBAHUS CTETIEHW YCBOEHHUS CTYyJIEHTaMH y4eOHOTo
Matepuana. TeKymmuid KOHTpPOJb YCIEBAa€MOCTH OCYIIECTBISETCS B TEYEHHE IIEpUoAa
TEOPETUUYECKOr0 O0Yy4YEeHHs CeMecTpa IO BCEM BHUAAM ayJAUTOPHBIX 3aHATUNH U CaMOCTOSITENBLHOM
paboThI CTyIeHTA.

K ¢opmam xoHTpoIIs Tekyliel ycrneBaeMOCTH MO JUCHUIUIMHE OTHOCUTCS coOeceloBaHue U
TecTUpoBaHue. Kpurepun npoxXokaeHUs CTyIEHTaMHU TEKYyIIEero KOHTpousis ciexyromue. Ilpu
TEKyIIeM KOHTpOJIE YCIIEBA€MOCTH OOYy4aloUIUXCs MPUMEHSETCS CHUCTeMa OICHUBAHHUS B BUJC
OTMETKH «3aYTEHO» U «HE 3a4TECHO.

Pe3ynbpTaThl TEKyLIEro KOHTPOJS YCHEBAEMOCTH YUYHMTHIBAIOTCA NPENOAABATENEM IIPU
MIPOBEJICHUH MPOMEXKYTOUHOM aTTectaunu. OTcTaBaHUE CTyJIeHTa OT TpaduKa TEKYLIEro KOHTPOJIs
YCIIEBAEMOCTH T10 U3Y4aeMOM JUCHUIUIMHE PUBOJUT K 00pa30BAHUIO TEKYIIEH 33 J0OJDKEHHOCTH.

[IpomexyTouHas aTTecTalus OCYIIECTBISeTCS B KOHIUE ceMmecTpa. IIpomexyrouHas
aTTecTallys IOMOTaeT OLIEHUTh OoJiee KPYNHbIe COBOKYMTHOCTH 3HAHUM W yMEHHH, popMHpOBaHUE
oTpe/ieNIeHHBIX MPOPECCHOHATBHBIX KOMIIETEHIUH.

7.2. IIkana u KPpUTEPHH OLIEHMBAHUS Pe3yJIbTATOB 00yUYeHUSA

IIpu KOHTpOIIE yCIIEBAEMOCTH UCIIOJIB3YETCs CIEAYIoIIas IIKaaa OLEHUBAHUA:
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[Ixana Kpurepuu onienuBanus

OLICHUBAHMUS

«OTIIUYHO» CTYZI€HT JOJIKEH: IPOJEMOHCTPUPOBATH INIyOOKOE U MPOYHOE YCBOCHUE
3HAHUW MaTepuasa; UCUEPIBIBAIOIIE, T0CIEI0BATEIBHO, IPAMOTHO U
JIOTUYECKH CTPOMHO HU3JI0KUTH TEOPETUYECKUM MATEpUa; IPABUIBHO
(bopMyIMpOBaTh OIpECIICHUs; TPOJEMOHCTPUPOBATh YMEHHUS
CaMOCTOSITENIbHOM pabOThl ¢ HOPMAaTUBHO-IIPAaBOBOW JIUTEPATYPO; YMETh
CEJIaTh BBIBOJBI 10 M3JIAra€MOMY MaTepualy

«XOpOLIO» CTYJEHT JOJDKEH: MPOAEMOHCTPUPOBATH JOCTATOYHO IIOJIHOE 3HAHUE

MmaTepHaia; NpoJeMOHCTPUPOBATh 3HAHNE OCHOBHBIX TEOPETUYECKHX
MOHSATUN; TOCTaTOYHO MOCJIE0BATENbHO, TPAMOTHO U JIOTUYECKU
CTPOMHO M3J1araTh MaTepua; MpoAEeMOHCTPUPOBATh YMEHHUE
OpPUEHTHPOBATHCS B HOPMATUBHO-IIPABOBOM JINTEPATYPE; YMETh ClIeaTh
JIOCTaTOYHO

000CHOBaHHBIE BBIBOJIbI 10 U3J1araeMoOMy MaTepHaiy

«YAOBJICTBOPUTECIIb | CTYACHT JOJDKCH: IIPOACMOHCTPUPOBATDH 0611166 3HaHUC U3Yy4aeMOI0

HO»

MaTepuaia; 3HaTb OCHOBHYIO PEKOMEHIYEMYIO IIPOrpaMMOM NUCLUILUIMHbL
y4eOHYIO JIMTEPATYPy; YMETh CTPOUTH OTBET B COOTBETCTBHH CO
CTPYKTYpOIl M3J1araeMoro BOIpoca; nokas3arb oOI1iee BiIaeHUe
MOHATUMHBIM annapaToM

JUCLUTIIIMHBI,

«HCYHOBJICTBOPUTC | CTABUTCA B CIIydac: HC3HAHUA 3HAYUTEIbLHOM YacTH nporpaMmMHOTO

JIBHO»

MaTepuraia; He BJIaJCHUS MOHATHIHBIM alliapaToM JUCITUILTAHEL,
CYIIECTBEHHBIX OMIMOOK MPH U3II0KEHUU YUeOHOTO MaTepuana,
HEYMEHHUS CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYpOU H3J1araeMoro
BOIIPOCA;

HEYMEHHS JIENIaTh BBIBOJIBI 110 MU3JIaraeéMoMy MaTepuaiy.

[Tpu Texymem KOHTPOJIE YCIIEBAEMOCTH € TIOMOIIBIO TECTOB BBICTABIISICTCS OIIEHKA «3a4TEHO)
WIN «HE 3a4TEHO».

OrneHKka «3a4TE€HO» BBICTABIIACTCS CTYACHTY, €CJIM BBITIOJHEHO BepHO Ooisiee 75% 3amaHuit
tecta (HabpaHo Gosee 15 6anos).

O1eHKa «HE 3aYTEHOY» BBICTABIISICTCS CTYICHTY, €CIIM BBITIOJTHEHO BEpHO MeHee 75%
(nabpano meHee 15 6anos).
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7.3. OueHo4HblIe cpeacTBa

OuneHoYHBIE CpeICTBA 1S IPOBeIeHUsI TEKYIIero KOHTPOJIS yCIeBaeMOCTH B
KOHTPOJIbHO# Touke (KT1). Bonpochl 1uisi codeceoBanus €O CTyIeHTAMM
DNEeKTPOABUTATEIH MIOCTOSTHHOTO TOKa
DNEeKTPOABUTATENN TOCTOSTHHOTO TOKa
Y CTpoHCTBO 3JIEKTPOABUTATENEH TOCTOSHHOTO TOKA
KomMmyTanus B 35€KTpoABUTaTENAX TOCTOSIHHOTO TOKA
CriocoObI BO30YKIEHUS SJIEKTPOIBUTATENIEH TOCTOSTHHOTO TOKA
[lyck sanexTpoaBurarenel mocTOSIHHOTO TOKa
TopMokeHHUE ITEKTPOABUTATENIEH IOCTOSHHOTO TOKA
DNEeKTpOABUTATENN TEPEMEHHOTO TOKA
ACUHXpPOHHBIE 3JIEKTPOABUTATETN

. Bpamaromeecss MarHuTHOE I10JIE B CHHXPOHHOM JJIEKTPOJIBUraTEIIe

. [IpuHIUI NENCTBUSA AaCHHXPOHHOIO JIEKTPOIBUTATENS

. YCTpPOUCTBO aCHHXPOHHBIX 3JIEKTPOABUTATEIIEH

. CUHXpOHHBIE AJIEKTPOIBUraTENN

. YCTPOUCTBO U MPUHLUII JEHCTBUS CHHXPOHHOIO DJIEKTPOABUIATENSA

. JIBATATENBHBIA PEXKUM

. ITyck CHHXpPOHHOTO 2JIEKTPOABUIATENS IIPU IOMOIIM BCIIOMOTaTEILHOTO ABUTaTENs
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ACHHXPOHHBIN ITyCK

CHHXpOHHBIE KOMIIEHCATOPBI

I'enepatopHblii pexum

beckoHTaKTHasl CHHXPOHHAs MalIMHA

. IIpenmy1iecTBa, HEAOCTATKU U IPUMEHEHNE CUHXPOHHBIX MallluH

EcTecTBeHHBIE M HCKYCCTBEHHBIE MEXaHUYECKHUE XapAaKTEPUCTHKU dJIEKTPOJBUTATEICH
EcTecTBeHHbIE M HCKYCCTBEHHBIE MEXaHUUECKHUE XapaKTEPUCTUKH 3JIEKTPOABUTaTENEH
KecTKoCTh MEXaHMYECKUX XAPAKTEPUCTHK

EcTtecTBeHHas MexaHMUECKas XapaKTEPUCTUKA CUHXPOHHOT'O 3JIEKTPOABUTATENSA
EcTtecTBeHHas MeXxaHMYECKask XapaKTEPUCTUKA DJIEKTPOIBUTATENS TOCTOSHHOTO TOKA
EcTtecTBeHHas MexaHMUECKasi XapaKTEpUCTUKA aCUHXPOHHOT'O 3JIEKTPOABUTATENS
CrniocoObl ynpaBiieHUs JIEKTPOABUTaTEIIMU

M cTOYHMKH JIEKTPUYECKON SHEPTUU

TsroBele CBUHIIOBO-KHCIIOTHBIE AKKYMYJIITOPHI.

Jlutuii-uonnsie Li-lon akkymMynaTopsl.

Hatpuii Hukenb-xsnopuansie NaNi-Cl akkyMyIsaTOpBlI.

Huxkenp-metanmnrunpuaasie Ni-MH akkymysTopsl.

Huxkenb-kagmuesbie Ni-Cd akkyMyIsTOPBI.

Jlutnit-xene3o-pocharusie LiFePO4 akkyMmyasTOpPHI.

CynepkoHIeHCcaTophl AJIs AJIEKTPOTPAHCIIOPTA.

TexHonornu 6eCIPOBOIHBIX 3aPSAIHBIX CTAHIUHN U 3JIEKTPOMOOUIIN

Texnonorus WiTricity.

Texnomorus Plugless Power.

Texnonoruas WEVC.

Texnonorust Volvo.

TexHos10THs NHAYKIIMOHHOTO IOPOKHOTO TIOJIOTHA.

Hogele 3apsanbie craniuun BMW.

Kpatkwuii 0030p camMbIX SpKUX MOJIEeN IIEKTPOMOOHIIEH, UX TEXHUYECKHE XapaKTePUCTUKH
1 OCOOEHHOCTH.

[TonHbIH 3ampeT aBTOMOOUIIEH ¢ IBUTATEISIMU BHYTPEHHETO CTOPaHHs — BEPOSATHOCTh OYEHb
BBICOKA.

bopToBbIe HAKONIUTENN SHEPTUU ABTOTPAHCIIOPTHBIX CPEJICTB C TATOBBIM 3JIEKTPOIPUBOJOM
CymiecTByloniie TEXHOJIOTUN XpaHeHus sHepruu Ha oopty ATC

CpaBHEHHE pa3IUYHbIX AIEKTPOHAKOIMUTEIbHBIX YCTPOHCTB

Bunpl mocnenoBaTenpHbIX cxem ruOpuau3ammu bHD

Cucremsl ynpaBieHUs JHEPTONIOTOKaMU

DHeproycTaHOBKM aBTOMOOMIIBHOTO TPAHCIIOPTA C TATOBBIM 3JIEKTPOIIPHUBOJIOM

IIporno3 pa3Butus napka aBTOTPaHCIIOPTHBIX CPENCTB € TATOBBIM 3JIEKTPOIPUBOJOM
BopToBble 31eKTporeHepupyoLe CUCTEMbI KaK BaXKHBIN 3JIEMEHT 3JIEKTPUPHUIIMPOBAHHOTO
TpaHcHopTa OyAyIIero

BopTtoBble 31eKTporeHepupyrone yCTaHOBKY Ha 0ase JBUTaTesieil BHYTPEHHETO CropaHus
DHeproycTaHOBKH Ha 0a3e KPUBOLIMITHO-IIIATYHHBIX JABUraTeseH

DHeproycTaHOBKH Ha 0a3e IBUTaTeliel pa3HbIX TUIIOB

DHeproycraHoBKU Ha 0a3e pOTOPHOMOPIIHEBBIX JBUTAaTENEH

. DHeproycTaHOBKH Ha 06a3e pOTOPHOJIIONACTHBIX JIBUTATENIEH

DHeproycTaHOBKH Ha 0a3e CBOOOHOMOPIITHEBBIX JBUTATEICH

Opnnonopmnesoit CI1/]

. AsyxmopmaeBoit CIT/]

. AByxnopmnesoii CII/] ¢ BcTpe4HO-ABMKYIIUMHUCS OPLUIHAMUI

OueHovHbIe cpeACcTBA AJs1 POBEIeHUs TEKYIero KOHTPOJIs yCIeBaeMOCTH B
KOHTPOoJibHO# Touke (KT2). Bonpocs! assi codece10BaHUA €O CTYyAeHTAMH
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BopToBble 31eKTporeHepupyoIye yCTaHOBKH Ha 0a3e ABHUraTesieil ¢ BHEIIHUM IMOJBOJIOM
TEIJIOTHI

O0630p GOPTOBBIX IEKTPOTEHEPUPYIOMIUX YCTaHOBOK Ha Oaze AIIBT

Knaccudukanus u 0coO€HHOCTH KOHCTPYKIIMH JBUTATENEH C BHEIIHUM TOJIBOIOM TETIOThI
CoBpeMeHHBIN ypOBEHb M TCHICHIIUU PA3BUTHUS JBUTATEICH C BHEIIHUM MOJBOIOM
TEIIOTHI

Br160op 1 060CHOBaHHE ONTHMALHOTO BapUAHTA IBUTATENS C BHEIITHUM TTOIBOJIOM TETUIOTHI
JUIs1 aBTOMOOMIIBHON SHEPrOyCTaHOBKH

BopToBble 37eKTporeHepupyoIre YCTAHOBKY Ha 0a3e TOIUIMBHBIX 3JIEMEHTOB

YCTpoiCTBO U OCHOBBI paOOTHI TOTLUIMBHOTO JIEMEHTA

Krnaccudukaiiys TOMIUBHBIX JIEMEHTOB

[lemounpie ToruBHBIC AneMeHTHI (AFC)

[IpoTonoobmennast mem6pana (PEMFC)

T3 ¢ npsmeim okucnennem meranona (DMFC)

T3 na ocHoBe pacmuiaBa kapoonara (MCFC)

dochopHokucnoTHeie TOrIMBHBIE MeMeHThl (PAFC)

TBepnookcuanapie TorumBHBIE d7eMeHTH (SOFC)

Tsepnonoaumepusie T (SPFC)

OO6acTi MpUMEHEHHs] OCHOBHBIX TUIIOB TOIJIUBHBIX 3JIEMEHTOB

BopToBbIe 37EKTPOreHEPUPYIOIINE CUCTEMBI KaK BAXKHBIN 2JIEMEHT JICKTPUPHIIMPOBAHHOTO
TpaHcIopTa OyayIIiero

[IpuMeHeHHE TOIUIMBHBIX JJIEMEHTOB B COCTaBe OOPTOBOM 3JEKTpOreHepupyromen
YCTaHOBKH

XapaKkTepHUCTUKH TOTUTUBHBIX AJIEMEHTOB

CoBpeMeHHbII ypOBEHb Pa3BUTHUSI aBTOMOOMIJIBHBIX 3HEPrOyCTAaHOBOK Ha 0a3e TOIJIMBHBIX
2JIEMEHTOB

[IporHo3 pa3Butus GOPTOBBIX AIEKTPOTCHEPUPYIOUINX YCTAHOBOK Ha 0a3e TOITMBHBIX
2JIEMEHTOB

Oco00EeHHOCTH KOHCTPYKIIUU IEKTPOMOOHIICH

Y CTpOoHCTBO IEKTPOMOOHIIS

['maBHbBIE KOHCTPYKTUBHBIE JIEMEHTHI AIEKTPOMOOHIIS.

TAroBBIN ANEKTPOABUTATEIb

DNeKTpOHHAsI CUCTEMa YIIPABJICHHS DJICKTPOMOOHIIS

DEKTPOKAPhI KaK TPAHCIOPT IS TOpoja

[TosTHOCTBIO 2NIEKTPUUECKHE FIEKTPOMOOMITH

YMepeHHbIe 3JeKTPOMOOUITH (THOPUIBI)

I'uOpuaHbIi aBTOMOOWIIL — IEPCIIEKTUBBI PA3BUTHS

[TpenmytecTBa rHOPUIHOTO ABTOMOOHIIS

Henoctatku rubpuHoro aBTOMOOUIIS

CxeMbI CHIJIOBBIX YCTaHOBOK

CTpyKTypHBIE CXEMBI TATOBOT'O AIEKTPONPUBOIA IJIEKTPOMOOUIIS

[Torennuan ruGpuUIHOTO aBTOMOOMIIS

TsaroBwIe 2NeKTpOABUTATENN (MOTOP-KOJIECA)

TsaroBsie 2neKTpOABUTATENHN (MOTOP-KOJIECA)

. 'eneparop
39.
40.
41.
42.
43.
44.
45.

Beimpssimurens

JlBurareny BHYTPEHHErO CropaHus beH3MHOBBINA JBUTATEND
JlBurarenu BHyTpeHHEro cropanus “I'a3oBblii JBUraresns”’
JlBurarenau BHYTPEHHETO cropanus ““/{u3enpHelid JBUTaTEND”’
Hakonurenu sHepruu u npeodpa3oBarein HalpsHKEHUS
Haxonurenu suepruu u npeodpa3oBareiny HanpsKeHUs
Topmo3HOI pe3ucTop
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46. YacToTHbIi IpeoOpa3oBaTelib

47. UuBeptop

48. DnexkTpoHHBIN OJO0K yrpaBiIeHUs

49. ITpunnun paboThI IEKTPOMOOUIIS

50. IHIyKIIMOHHBIN 3J€KTPOABUTATED

51. CpaBHEHME MHIYKIIMOHHOTO 3ekTpoasurarens ¢ JIBC
52. VIHBeHTOD B 3IIEKTPOMOOHIIE

53. YCcTpoicTBO aKKyMYJIATOPHOM OaTtapen

54. YcTpolicTBO TPaHCMUCCUH

55. Pekyniepaliys SHEPTHH B dJIEKTPOMOOHIIS

56. DneKTpu4yecKue TpPaHCMUCCUH

57. PaboTta yMepeHHOTO AJIEKTPOMOOHIISI

58. IIpuMepHbIN KOMIUIEKT IEKTPOMEXaHNYECKOW TPAaHCMHUCCHUU
59. KoMIJIEKT TSATOBOTO 3JEKTPOOOOPYI0BAHUS
60. CxeMblI 3JIEKTPOMEXaHUYECKON TPAaHCMHUCCUH
61. uzens-rubpuanzanusi aBTOMOOUIIEH

62. Karanor anexTpoMoOuieit

63. DnekTpomobmitb Bravo eGo

64. Dnexrpomobuns Toyota i-Road

65. Dnexrpomobmis Kia Soul EV

66. Dnexkrpomobmie Nissan e-NV200

67. Dnekrpomobmib Tesla Model 3

68. Dnexktpomobmib Volkswagen e-Golf

69. Dnextpomobuns Volkswagen e-UP

70. Dnexrpomobusis BMW 13

71. Dnextpomobuns BMW 1X3

72. Dnexrpomobmiibs Rimac Concept One

73. Dnexrpomobmib Lada Ellada

74. OneHo4HbIe CpeacTBA ISl IPOBeJeHHUs IPOMEKYTOYHON aTTeCTAlluH
ycneBaeMocTH. Bonpocsl 1151 cobece10BaHUSA €O CTYJA€HTAMHU.
s oyenxu cghopmuposannocmu 8 pamxax OanHou oucyuniaunevl komnemenyuu OIIK-4, na

npoxvte:»cymoqﬂoﬁ ammecmayuu Oyeruearomcs onmeemol Ha l’lpu@edEHHble 60npocol:

1. DnexkTpoABHUraTeNH MOCTOSHHOTO TOKa
DJEeKTPOABUTATEIH IIOCTOSTHHOTO TOKA
Y CTpoRCTBO 3JIEKTPOABUTATENEN TOCTOSHHOTO TOKA
KoMMmyTanus B 31€KTpoABUraTeNsIX NOCTOSTHHOTO TOKA
CriocoOnI BO30YKIEHUS JIEKTPOIBUTATEINEH TTOCTOSIHHOT'O TOKA
[Tyck anekTpoaBurareneil HOCTOSTHHOTO TOKa
TopMoOKEHHUE IIEKTPOABUTATENIEH IOCTOSHHOTO TOKA
DJEeKTPOABUTATEIH IEPEMEHHOTO TOKA
9. ACHHXpPOHHBIE IEKTPOIBUrATENN
10. Bpamaromieecsi MarHUTHOE TOJI€ B ACHHXPOHHOM 3JICKTPOBUTATENE
11. IlpuHnun nelcTBrsS aCHHXPOHHOI'O AJIEKTPOIBUraTENs
12. YcTpolcTBO aCHHXPOHHBIX JIEKTPOIBUTATENICH
13. CuHXpOHHBIE 3JIEKTPOABUTATEIN
14. YCcTpolcTBO M MPUHIIUI I€UCTBUSI CHHXPOHHOTO AJIEKTPOBUTaTEIIS
15. JIBUraTesbHbII pexum
16. Ilyck CHHXpOHHOTO 3JIEKTPOABUTaTENS IPU MOMOIIM BCIIOMOTaTeIbHOTO JIBUTATeNs
17. ACUHXPOHHBIH ITyCK
18. CUHXpOHHBIE KOMIIEHCATOPBI
19. I'enepaTopHbIil pexum

N L kW



20.
21.
22.
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41

45.

46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.

61

64.
65.
66.
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beckoHTakTHasi CHHXPOHHAs MallHA
[IpenmyniecTBa, HEJOCTATKXA U IPUMEHEHNE CUHXPOHHBIX MaIllHH
EcTecTBeHHbIE M HCKYCCTBEHHBIE MEXaHUUECKHUE XapaKTEPUCTUKH 3JIEKTPOABUTaTEIeH

. EcrecTBeHHBIE U MCKYCCTBCHHBIE MEXaHUYECKHE XapaKTEPUCTUKH DIICKTPOABHraTE CH
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
. Texaomnorus Volvo.
42.
43.
44.

KecTkocTh MEXaHUYECKHX XapaKTEPUCTUK

EcrecTBeHHas MexaHNYeCKask XapaKTEPUCTUKA CHHXPOHHOI'O 3JIEKTPOIBUraTEsl
EcTtecTBeHHas MexaHMUECKasi XapaKTEpUCTUKA JIEKTPOIBUraTeNsl IOCTOSHHOTO TOKa
EcrecTBeHHas MexaHUYeCKask XapaKTEPUCTUKA aCHHXPOHHOT'O 3JIEKTPOJIBUTATEINS
CriocoObl ynpaBieHHUs YIEKTPOABUTaTEISIMH

M cTOYHMKY 3TEKTPUYECKON SHEPTUU

TsiroBble CBUHIIOBO-KUCIIOTHBIE aKKYMYJISITOPBI.

Jlutuii-uonnsie Li-lon akkymMyIaTopsl.

Hatpuii Hukenb-xsnopuansie NaNi-Cl akkyMyIsaTOpBI.
Huxkenb-meramuruapuaasie Ni-MH akkyMmynsTops.

Huxenb-kagmuenbie Ni-Cd akkyMyJISaTOPBHI.

Jlutuii-xxenezo-pocdarusie LiFePO4 akkyMynsTopbl.

CynepKoHJeHCcaTophl AJIs AJIEKTPOTPAHCIIOPTA.

TexHonoruu 6ecrpOBOIHBIX 3apSAIHBIX CTAHLIUH U AIEKTPOMOOMIN

Texnomorust WiTricity.

Texnonorus Plugless Power.

Texnomornss WEVC.

TexHOIOrusI THAYKIIMOHHOTO TOPOXKHOTO MOJIOTHA.

Hogele 3apsaaubie crannun BMW.

Kpatkuit 0030p caMbIX IpKUX MOJENEN MEKTPOMOOMIIEH, UX TEXHUUECKHUE XapaKTePUCTUKHI
1 OCOOCHHOCTH.

[TonHbIii 3anpeT aBTOMOOMIIEH C IBUTATENISIMUA BHYTPEHHETO CTOPaHUs — BEPOSITHOCTh OYEHBb
BBICOKA.

BopToBble HaKOMUTENM SHEPTUN aBTOTPAHCIIOPTHBIX CPEJICTB C TATOBBIM 3JIEKTPOIPUBOIOM
CymecTByIOIIMe TEXHOJIOTHH XpaHeHus: sHepruu Ha 6opty ATC

CpaBHeHHE pa3TUYHbIX AIEKTPOHAKOMUTEIbHBIX YCTPONUCTB

Bunsr nocnenoBarensHbIx cxeM rudpuanzanuu bHD

Cucrembl ynpaBieHUs] SHEPTONOTOKaMU

DHEpProycTaHOBKH aBTOMOOHMIILHOTO TPAHCIIOPTA C TATOBBIM 3JIEKTPOIIPHUBOIOM

[IporHo3 pa3Butus napka aBTOTPAHCIIOPTHBIX CPEJICTB C TATOBBIM 3JIEKTPOIPUBOIOM
BopToBbIe 37€KTPOreHePUPYIOITNE CUCTEMBI KaK BAXKHBIN 2JIEMEHT JICKTPUPHIIMPOBAHHOTO
TpaHcIopTa OyayIIiero

BopToBble 31eKTporeHepupyoIIre YCTAHOBKY Ha Oa3e [BUrareseil BHyTPEHHEr0 CropaHus
DHeproycraHoBKM Ha 0a3e KpUBOIIMITHO-IIATYHHBIX JBUTATENei

DHeproycTaHoBKHM Ha 0a3ze qBUTATeNeil pa3HbIX TUIIOB

DHeproycraHoBKM Ha 0a3e pOTOPHOMOPIIHEBBIX JBUTATENEH

DOHeproycTaHOBKH Ha 06a3e pOTOPHOJIONACTHBIX JIBUTATENIEH

DHeproycTaHoOBKH Ha 0a3e CBOOOHOMOPITHEBBIX TBUTATEICH

OnnonopmaeBoit CIT/]

. AByxnopmnesoi CI1/]
62.
63.

JByxnopuiaesoid CII/] ¢ BCTpedHO-ABMKYIIUMHUCS MOPUIHAMU

BopTroBble 37eKTpOreHepupyoIue yCTaHOBKH Ha 0a3e ABMraresieil ¢ BHEHIHUM IOJBOJIOM
TEIJIOTHI

O0630p GOPTOBBIX IEKTPOreHEPUPYIOIINX YCTaHOBOK Ha Oaze AIIBT

Krnaccudukanus u 0coO€HHOCTH KOHCTPYKIMM JBUTATENE C BHEIIHUM II0JIBO/IOM TEIIOThI
CoBpeMEHHBIN ypOBEHb M TEHIEHLMU PA3BUTHUS ABUTATEIEH C BHEIIHUM IOJBOAOM
TEIJIOTHI



67.

68.
69.
70.
71.
72.
73.
74.

75

80.

1.
82.

83.

&4.
85.
86.
87.
88.
9.
90.
91.
92.
93.
94.
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Bri6op 1 060cHOBaHME ONTUMAILHOTO BapHaHTa IBUTATEINS C BHELITHUM MOBOJIOM TETIOTHI
JUIs1 aBTOMOOMIIBHON SHEPrOyCTaHOBKH

BopToBble 37eKTporeHepupyoIre YCTAHOBKY Ha 0a3e TOIUIMBHBIX 3JIEMEHTOB

YCTpoiCTBO U OCHOBBI paOOTHI TOILUIMBHOTO JIEMEHTA

Krnaccudukanys TOMIUBHBIX JIEMEHTOB

[lemounsie ToruBHBIC AeMeHTHI (AFC)

[IpoTonoobmennass mem6pana (PEMFC)

T3 ¢ mpsmbeim okuciernnem metanosia (DMFC)

TO na ocHoBe pacmasa kapbonara (MCFC)

. ®ochopHokucioTHbie TOoTuMBHBIE AMeMeHThl (PAFC)
76.
77.
78.
79.

TBepaookcuanbie ToruBHbIe AneMeHTh (SOFC)

Trepnononmumepusie TD (SPFC)

OO6nacTi MpUMEHEHHUS] OCHOBHBIX THIIOB TOILTUBHBIX 3JIEMEHTOB

BopToBbIe 37€KTPOreHEPUPYIOITNE CUCTEMBI KaK BAXKHBIN JIEMEHT JICKTPUPHIIMPOBAHHOTO
TpaHCIopTa OyayIIiero

[IpuMeHEeHHE TOIUIMBHBIX DJJEMEHTOB B COCTaBe OOPTOBOW 3JIEKTPOreHEPUPYIOLIECH
YCTaHOBKH

XapaKTepUCTUKHU TOIUTMBHBIX 3JIEMEHTOB

CoBpeMeHHBIN YPOBEHb Pa3BUTHSI aBTOMOOWJIBHBIX YHEPrOYCTAHOBOK Ha 0a3e TOTUIMBHBIX
3JIEMEHTOB

[IporHo3 pa3BuTHsi OOPTOBBIX AIEKTPOTCHEPHUPYIONIUX YCTAHOBOK Ha 0a3e TOITMBHBIX
3JIEMEHTOB

Oco00eHHOCTH KOHCTPYKIIUU IEKTPOMOOHIICH

Y CTpoHCTBO IEKTPOMOOHIIS

['maBHBIE KOHCTPYKTUBHBIC AJIEMEHTHI DJIEKTPOMOOUIIS.

TAroBBIN ANEKTPOABUTATEIb

DNeKTpOHHAsI CUCTEMa YIIPABJICHHS DJICKTPOMOOWIIS

DNEeKTpOKaphl Kak TPAHCIOPT ISl TOpoJa

[ToTHOCTBIO ANTEKTPUUECKHUE DIIEKTPOMOOHIIH

YMepeHHbIe 3TeKTPOMOOUIH (THOPUIBI)

I'uGpuaHbIi aBTOMOOWIIL — IEPCIIEKTUBBI PA3BUTHS

[TpenmytecTBa ruOPUTHOTO ABTOMOOHIIS

Henoctatku rubpuHoro aBTOMOOUIIS

s oyenxu cghopmuposannocmu 8 pamrax Oannou oucyuniunvl komnemenyuu OIIK-6, na
NPOMEIHCYMOUHOU ammMecmayul OYeHUBAoMecs 0meemvl Ha NPUEEOeHHbLE BONPOCHL:

XN RN
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Nk W —= O

CXeMBl CUIIOBBIX YCTAaHOBOK

CTpyKTYpHBIE CXEMBI TATOBOTO JIEKTPOIIPHUBOIA SIEKTPOMOOUIIS
[Torennuan rubpUAHOTO aBTOMOOUIIS

TsiroBbIe IEKTPOABUTATENN (MOTOP-KOJIEeca)

TsroBble 31eKTpoBUTaTENN (MOTOP-KOJIECA)

I'eneparop

Brimpsmurens

JlBurarenyu BHYTPEHHErO CropaHus” beH3WHOBBINA JBUTATEND
JIBuraTenu BHyTPEHHETO cropanus “1'a30Bblid JBUraTEb

. JABuraTenu BHyTpEeHHETro cropanus ““J{u3enbHbIA JBUTATEh
. Haxonurenu sHepruu 1 npeoOpa3oBaTesid HAMPsHKEHUS

. Hakonmrenu sHepruu u npeodpas3oBareiy HapsHKEHUS

. TopMo3HOIi pe3uctop

. HacToTHbIi1 npeoOpa3oBaTeib

. MuBeprop
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DJNEeKTPOHHBIN OJIOK yIpaBICHUs

[Tpuntun paboThl JEKTPOMOOUIIS

NHAyKUMOHHBIN 3JIEKTPOIBUTATEND

CpaBHeHMe MHAYKIMOHHOTO AekTpoasurarens ¢ JABC
WHBEHTOD B 31IEKTPOMOOHIIE

Y CTpoiCTBO aKKyMYJISITOPHOM OaTtapen

YCTpoUCTBO TPAaHCMUCCHH

Pexynepanus sHepruu B 371€KTpOMOOHIIe

DNEeKTpUUYECKNE TPAHCMUCCUU

PaboTa ymMepeHHOTO AIeKTPOMOOHIISI

IIpuMepHBIi KOMIUIEKT 3JIEKTPOMEXaHUYECKON TPAHCMUCCUU
KoMmiekT T4roBoro 31eKTpooo0opya0BaHus

CxeMbl 2JIEKTPOMEXaHNYECKONW TPAHCMUCCUN
Jln3enb-rudbpuanzanust aBTOMOOMIIEH

Karanor snexrpomoOuneit

Onexrpomobuits Bravo eGo

Onexkrpomobuns Toyota i-Road

Onexrpomodmis Kia Soul EV

Onexkrpomoobmiie Nissan e-NV200

Onexrpomoduis Tesla Model 3

Onextpomobuib Volkswagen e-Golf

Onexkrpomodmis Volkswagen e-UP

Onexkrpomobusis BMW 13

OnexTpomobuir BMW X3

OnextpomoOuibs Rimac Concept One

Onextpomobuis Lada Ellada

TAroBbIil pacdy€T AIeKTPOMOOIIS

OTtarmnsl pacuera TArOBOTO pacuéra 3IeKTPOMOOMIIs
3a/laHHBIE TapaMeTPhl TATOBOTO pacyéTa 3JIEKTPOMOOUIIS
BriOupaeMbie mapaMeTpsl TATOBOIO Pacy€Ta MEKTPOMOOHIIS
PacuérHble mapaMeTpbl TATOBOTO pacuyéra AIEeKTPOMOOUIIS
BrinonHsemMbie rpad KU TATOBOTO pacuéTa 3IeKTPOMOOMIIs
Omnpenenenne NoJHOM Macchl aBTOMOOWIISI M aBTOIOE3/1a
[Tox6op mMH TAroBOro pacuyéra 3JIeKTPOMOOUIIS

Br16op akkymynsiTopHOi GaTapen

Bri0op aBHUraTesns u mocTpoeHUe ero MEXaHMYeCKol XapaKTepUCTUKU
TArOBBIN 2IEKTPUUECKUNA IBUTATETh

CrtpoeHue TAroBoro 3JIeKTPUUECKOro ABUTaTENs
3apyOeKHBIC PJICKTPOABUTATEIN

OTeuecTBEHHBIN IEKTPOABUTATEND

Omnpenenenre XxapakTePUCTUK 3JIEKTPOABUTATENS
CoBpeMeHHbIE NOKA3aTeN JIEKTPOABUTaTENEN
Omnpenenenue neperaToyHOro YMCIa INIaBHOM nepeadn
MeTtoauka BbIOOpa Mepe1aTOuHOro Ynciia INIaBHOM Hepeadn
Br10op uncna nepenay u onpeaesaeHrue nepeaaTouHbIX Yhcea KOPOOKH mneperayd
Onpenenenue nepelaTouyHbIX YUCEN TONOTHUTENbHON KOPOOKH
MoHoCTHO# GalaHC aBTOMOOMIIS

Tsrosblil 6anaHc aBTOMOOWIIS

Jlunamuyeckuii 0aJaHc aBTOMOOMIIS

Yckopenue aBTOMOOMIIS

3aBUCUMOCTH YCKOPEHHsI aBTOMOOUJISI OT CKOPOCTH €r0 JIBUKEHUS
HcnpiTanne AMHAMUYECKUX CBOMCTB aBTOMOOMIIEH
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[TpuemucTocTh aBTOMOOMIIS
Omnpenenenue MyTH ¥ BpEMEHH Pa3roHa aBTOMOOHIIS
Onextpomobuib Nissan LEAF

. O6mmas uadopmarus

Texnonoruu Intelligent Mobility

AKKyMyJIITOpHasi OaTapest

DNeKTpOoABUTATEL

[TpuGopHbIe NaHeIn U UHTEPHEP CAJIOHA
HoBoBBenieHus u miaHel Ha Oyay1iee

TexHuueckue xapakTepUCTHKU

Onextpomobuu Tesla

Onexkrpomobuns Tesla Model S

TexHuueckue xapakTepuCTHKH 1ekTpomoduieit Tesla Model S
Tpancmuccus Tesla Model S

DneKkTpoaABUTATENb U TOpMO3Has cuctema Tesla Model
Onextpomobuis Tesla Model X

Texunueckue xapakrepuctuku Tesla Model X
Onexkrpomoduib Jaguar I-Pace

O6miee nmpencrasiaeHue o kpoccorepe Jaguar [-Pace
Mynsrumenua Jaguar I-Pace

Juuamuka Jaguar [-Pace

CucreMpl TOMOLIN BOJUTEIIO

Cucrtemsl 6e3onacHocTH Jaguar I-Pace

Texnuueckue xapakrepuctuku Jaguar [-Pace
I'uGpunneiil aBTomoOuibs Toyota Prius

I'u6puanbii aBromobuis Toyota Prius

I'uGpunnas cunoBas ycranoBka aBTomoOuist Toyota Prius
OOuwmii mpunuun padotsl Toyota Prius

JIBurarenb BHYTPEHHETO CrOpaHUs

DNEeKTpOoABUTATENH

DJIEKTPOHUKA

Texuuueckue xapakrepuctuku Toyota Prius.
CoBpeMeHHbIE 3JeKTPOMOOUIN HEMELIKOTO ITPOU3BO/ICTBA
I'uGpunseIil aBTOMOOUITE BMW 18
Onexkrpomobunis Mercedes-Benz B-Class ED
OnexTpomobusns Mercedes-Benz SLS AMG ED
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