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1. lenu, 327244 ¥ IVIAHUPYeMble pPe3yJbTaThl 00y4eHHs M0 IMCHUILIHHE

K OCHOBHBIM WeJasIM OCBOCHHMS AMCUUIUIMHBI «TpaHCHOPT M YCTOHYMBOE
pa3BUTHE» CIIEAYET OTHECTH:

— TIOATOTOBKA CTYAEHTOB K CaMOCTOSITENIBHON JESATENLHOCTH B COOTBETCTBHH C
TpeboBaHusAMU DenepasbHOro rocylapcTBEHHOIO 00pa3oBaTEeNbHOIO CTaHAApTa
BbIciiero oopazoBanus mo crneunanbHocTd 01.04.02. «[IpuknagHas maTemMaTtuka u
uHpopMaTuka»,  MNpoPUIb

aBTOM06I/IJICCTpO€HI/II/I».

noarotoBku  «lIporpammuass  uWHXKeHepusi B
K ocHOBHBIM 3aJayaM OCBOCHHS IUCHUIUIMHBI « TpaHCTIOPT W YCTOWYMBOE
pa3BUTHE» CIIEYET OTHECTH:

— ¢opMHpOBaHUE MPEJCTABICHUS O KOMIUIEKCE SKCIUIyaTal[MOHHBIX CBOWCTB,
OTIPEICISIONTNX OCOOCHHOCTH (YHKIIMOHUPOBAHUS JIICKTPUUECKUX TPAHCTIOPTHBIX
CPEIICTB, UX CHUCTEM M arperaros;

— OCBOCHHE OONIMX MPUHIIMIIOB M OCOOEHHOCTEH METOJMK MaTeMaTU4eCKOro
OINKMCAHMs YKa3aHHBIX CBOWCTB;

— ¢opMHpOBaHNE HABBIKOB MOTYUEHUS Ha 0a3¢ N3YYCHHBIX METOIUK KOHKPETHBIX
JTAHHBIX 00 DKCIUTyaTallMOHHBIX CBOMCTBAaX 3JEKTPUUYCCKUX TPAHCIOPTHBIX CPEICTB,
WX CHCTEM, arperaToB M BIUSHUE HA HUX PA3UYHBIX KOHCTPYKTHUBHBIX M BHEITHUX
bakTopoB.

OO0yuenue no aucuuruinHe « TpaHCTIOPT M yCTOWYMBOE Pa3BUTHEY HAIPABICHO

Ha (OpPMHUPOBAHUE Y OOYYAIOIINXCS CASAYIOMUX KOMITETEHIIUNA:

Koa n HamMeHoOBaHMe KOMIIETeH U

](IH)]I/IKaTopr HOCTHKCHUSA
KOMIICTCHI NN

VYK-1. CiocoGeH oCymecTBIATh MOUCK,
KPUTUYECKHUI aHAJIN3 ¥ CUHTE3 HHPOpMALUH,
MIPUMEHSATh CUCTEMHBIN TOJIXO0JT JUIsl pELIEHUS
IIOCTAaBJICHHBIX 3a1a4

NYK-1.1. AHanu3upyeT npoOIeMHYyIO
CHUTYAIIHIO KaK CUCTEMY, OCYIIECTBIISIET €&
JIEKOMITO3HIIMIO U OTPEIETIsIET CBSA3U MEXy ee
COCTaBJIAIOLIUMH.

NVYK-1.2. OnpenensieT NpoTUBOPEYNBOCTb U
nmpoOenbl B HHPOpMau, He0OX0IUMOM JJIs
pelieHus: TpoOJIeMHON CUTYalluH, a TAaKKe
KPUTHYECKH OLICHUBAET PEJIEBAHTHOCTh
HCIOJIb3YEeMbIX HH()OPMALIMOHHBIX
HCTOYHHKOB.

NVYK-1.3. Pa3pabaTsiBaeT u comepkaTebHO
ApPTyMEHTHUPYET CTPATETHIO PEIICHUS
npoOJIEeMHOM CUTyalluy Ha OCHOBE CUCTEMHOTO
1 MEXTUCITUTUTHHAPHOTO TTOAXO0/I0B C YI€TOM
OIICHKH CYIIIECTBYIOIINUX PUCKOB U
BO3MOXKHOCTEH MX MUHUMHU3ALINU.

OIIK-3 Crioco0eH ynpasisTh )KU3HEHHBIM
[IKJIOM HH)XEHEPHBIX IPOAYKTOB C yIETOM

NOIIK — 3.1 3HaeT KOHCTPYKIUU U
TUTAHUPOBAHKE Pa3pabOTKU KOHCTPYKITUI
ATC n ux KOMIOOHEHTOB;




SKOHOMUYECKHUX, IKOJIOTUUECKUX U NOIIK — 3.2 YMeeT m1aHupoBaTh pa3padoTKy
COLIMAJIBHBIX OrPAaHUYCHU koHCTpyKIui ATC 1 MX KOMIIOHEHTOB;
MNOIIK- 3.3. Bnageer npakTUYE€CKUMHU
HaBBIKAMH TUIAHUPOBAHUS KOHCTPYKLIUNA
KOMITOHEHTOB.

2. MecTo AUCUMILIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

JIuciuiuiiHa OTHOCUTCA K 4HUCITYy (akylIbTaTUBHBIX IUCUMILIMH Ojoka b4.
«JIMCTUTUIMHBI (MOJTYIIH ).

JlucuuiuiiHa B3aMMOCBSI3aHA JIOTUYECKU U COJIEPKATEIbHO-METOJUYECKH CO
CHEAYIOINMU TUCIUILINHAMU U npakTukamu Ol

— MaremaTudyeckoe MOJEIUPOBaHNE PAOOUHX MTPOIIECCOB aBTOMOOUIIS.

— [{udpoBbie TEXHOIOTHUU B aBTOMOOUIIECTPOCHHUHU.

— CucteMbl ynpaBi€HUS [BUKEHUEM DSIIEKTPUUYECKUX TPAHCIIOPTHBIX
CPEACTB.

— MateMaTuyeckoe MoIeTupOBaHUE pabOUUX MPOIECCOB aBTOMOOUIIS.

3. CTpyKTypa H coJep:KaHue JUCHUINITHHBI

OOmiast TPyJ0EMKOCTh JAMCIUIUIMHBI COCTaBISCT 2 3adyeTHbie eAMHUIBI (36
4acoB).

3.1 Buabl yueOHO# padoThI H TPYA0EMKOCTH
(mo hopmam 00yUeHNMS)

3.1.1. Ounas dhopma oOyueHus

Ne Koau | CeMecTpbl
n/n Bup yueOHoit padoThbl 4eCTBO 3
4acoB
1 AyIHMTOPHBIC 3AHATHS 36 36
B Tom uncie:
1.1 | Jlekuuu 18
1.2 | CemuHapcKue/IpaKTHYECKHUE 3aHATHUS
1.3 | JlabopaTopHble 3aHATHS 18
2 CamocrosiTeibHas padoTa
3 IIpomexyTOUYHASI ATTECTANMSA
OK3aMeH
Hroro 36

3.2 Temaruyeckuii MiIaH U3yYeHHUs TUCHUILTUHBI
(o hopmam oOydeHwsI)

3.2.1. Ounas ¢popma oOyueHus
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Paznen 1.
1.1 | Hcropus pa3paObOTKH B MPOU3BOJICTBA 4 2 - 2 - -
AJIEKTPUUYECKUX TPAHCTIOPTHBIX
cpenctB. OCHOBHbIE MOHITHS U
OTIpeJIeIICHUSI.
1.2 | TpeboBaHus K 3JIEKTPOOOOPYIOBAHUIO 4 2 - 2 - -
ANIEKTPUYECKUX TPAHCTIOPTHBIX
cpencTB. BHenHue Bo3aecTByOIINE
(bakTopsI
1.3 | TpancnopTHBIE CpelCTBa C 4 2 - 2 - -
KOMOWHUPOBAHHOHN SHEPrOyCTaHOBKOMH
1.4 | OOmue BOmpockl TEOpUHU 4 2 - 2 - -
IIEKTPUICCKUX MAITHH
1.5 | ACHHXpOHHBIH TATOBBIN 4 2 - 2 - -
QJIEKTPUYECKUI IBUTATEID
Pasnen 2.
2.1 | CHHXPOHHBIH TATOBBIN AIEKTPUUESCKHHA 4 2 - 2 - -
JIBUTATEIh
2.2 | YnpaBrneHue u TUHAMHKA 4 2 - 2 - -
AJIEKTPOIIPHUBO/IA
2.3 | [IpuHuMIBEl pabOTHI TOMIMBHBIX 4 2 - 2 - -
2JIEMEHTOB M TEXHOJIOTHH.
2.4 | IIpuMeHeHne TOITMBHBIX HJIEMEHTOB B 4 2 - 2 - -
THOPHUTHOM CTOUYHUKE SHEPTHH.
Hroro | 36 18 18 - -

3.3  Conepxanue TUCHUNINHBI
3.1.JIekiinoHHBIN MaTEepual

Tema 1. UcTopust pa3padoTKu ¥ NPOU3BOACTBA 3JIEKTPHUUYECCKUX TPAHCIIOPTHBIX
cpeacTB. OCHOBHBIE TIOHSTHS U ONPEACIICHHUS.

Tema 2. TpeOoBaHus K 3JIEKTPOOOOPYIOBAHUIO SJEKTPUUECKUX TPAHCHOPTHBIX
cpencts. Buennue Bo3aeicTByomye Gakropbl

Tema 3. TpancnopTHble CpeicTBa C KOMOMHUPOBAHHON YHEPTrOYCTaHOBKOM

Tema 4. O01muMe BOIPOCH TEOPUHU ANEKTPUUECKUX MAIINH

Tema 5. ACUHXPOHHBIN TATOBBIN NEKTPUUECKHUI JBUTATEND



Tema 6. CUHXPOHHBIN TATOBBIN AIEKTPUUECKUN IBUTATEIb

Tema 7. YnpasneHne u AuHaMHUKa 3JIEKTPONPUBOAA

Tema 8. HpI/IHHHHBI pa60T1>1 TOIIMBHBIX 3JIEMEHTOB M TEXHOJIOTHUH.

Tema 9. HpI/IMGHeHI/Ie TOIINIMBHBIX 3JICMCHTOB B I‘I/I6pI/II[HOM NCTOYHUKC DOHCPIUH.

KypcoBoii mpoeKT He TpeayCMOTPEH M0 y4eOHOMY TIIaHy

4.1

4.2

1.

4. YueOHO-MeTOoAuYecKoe U HH(opMallMOHHOE o0ecrnieueHne

HopmatuBHbie 1okyMeHTHI 1 'OCThI

. 'OCT P 59102-2020 «DnexkrpoMoOMIM HU  aBTOMOOWJIbHBIE

TPaHCIIOPTHBIC CPCACTBA C KOM6I/IHI/IpOBaHHBIMH OHCPIroyCTaHOBKaMM»
TepMI/IHBI " OIIpCACIICHUA.

. T'OCT P 59127-2020 «DnexkTpoMoOUIM U  aBTOMOOWIIbHbBIE

TPAHCIIOPTHBIC CPEJACTBA C KOMOMHHUPOBAHHBIMU DHEPTOYCTAHOBKAMM
Unentudukanus.

OcHoBHas JIuTepaTypa

Haraitnes, M. B. ATC ¢ xoMOMHHpPOBAaHHBIMH SHEPTrOyCTAHOBKAMU

(K9Y) /M. B. HaraiitieB, A. A. DHanHOB. — M. : DKOJIOTHSI MAIITMHOCTPOCHHS,
2014. - 442 c.

2.

Haraiinies, M. B. Dnexktpomo6unu / M. B. Haraiinie, A. A. DlIUHOB. —

M. : Okonorus Mammnoctpoenus, 2014. — 515 c.

3.

Edppemo WN.C. Teopus u pacu€r TATOBOrO 3IJIEKTPONPHUBOJA

anekTpoMoOmieil. Yueb.mocobue st By30B 1o crel. «l'opojackoi

ANEKTPUUECKUN TpaHCTIOPT» M «IJNEKTPUYECKas TAra WU aBTOMATHU3AIUs
TATOBBIX ycTpoiicTBy / moj pen. — U.C. Eppemona. M. : Bricmiast mkosa, 1984.
-383 c.

4.

3narun, II. A. DnexrpomoOunu u rubpuaneie apromoowmiu / I1. A.

3natun, B. A. Kemenos, U. I1. KceneBuu. — M. : Arpokoncainr, 2004. —416 c..

5.

bornanos, K.JI. OcHOBHI TSATOBOTO AiieKTponpuBoAa: yued nocooue/ K.JI.

borganos—M. : MAJIN. - 2009, 57 c.

6.

KoHCTpyKIIMM COBPEMEHHBIX TPAHCIIOPTHBIX CPEJICTB HA JIEKTPUUECKOU

Tsre / K.E. Kapnyxun, P.X. Kypmaes. M: ®I'VII «kHAMUW», 2019 1. — 196 c.



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

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

4.3 JlomoaHMTebHAS JUTEpPATypa

1. Kceneuu, 1.11. Uneonorus npoeKTUPOBaHUS JIEKTPOMEXAHUYECKUX CHCTEM
s TuopunHor MoOunasHoM TexHuku / W.II. KceneBuu, JI.b. M3ocumon//
Tpaktops! u cenbcko-x03s1cTBeHHbIe MaHBL. — 2007. — Nel.

2. Bonbaek, A.M. Onexrtprueckue MamuHbl. MamvHBI NEPEMEHHOIO TOKA:
yuebHuk ais By30B / A.W. Bonpaek, B.B. Ilonos. — CII6.: ITutep, 2010. — 350
C.

3. KonsutoB, W.II. Dnexkrpuyeckwe MamuHbl: y4eOHUK st By3oB /HLIL.
Komnbuios. — M.: Dueproatomuznar, 1986. — 360 c.

4. Konpuios, N.I1. MaremaTnueckoe MOACIUPOBAHUE AIEKTPUUECKUX MAIIIHH:
yueO. misg By3oB / M.I1. Konsios. — M.: Beiciias mikona, 2001. — 327 c.

5. Ctporanos B.M. MaTtematnueckoe MOIEIMPOBAHUE OCHOBHBIX KOMIIOHEHTOB
CUJIOBBIX YCTAHOBOK AJIEKTpOMOOMIeH u apTomoomieit ¢ KOY: yueb. mocobue
/ B.M. Ctporanos, K.M. Cunopos. — M.: MAJIN, 2015. — 100 c.

6. OBunHHUKOB, 1. E. BeHTW/IbHBIE 2TIEKTPUUECKUE ABUTATEIN U TPUBOJ HA UX
ocHoBe (Manast u cpenHsasa MomHocth) / M. E OBunnHuKOB : Kypc nekuuii. -
CIIo. : KOPOHA-Bek, 2006. - 336 c.

7. bekumer P.®. OO0mumii Kypc ayekTpomnpuBoaa: yueOHoe mocodue / P.D.
bexumes, FO.H. JlemenTheB; HarmoHanbHBIN HcclIeqoBaTeIbCKU ToOMCKuUi
MOJIMTEXHUYECKUM  yHuBepcureT. —  Tomck:  M3m Bo  Tomckoro
MOJINTEXHUYECKOTO yHUBepcuTeTa, 2010. — 302 c.

8. BacuiibeB b. HO. DnexkTponpuBoi. JHepreTrka 3JeKTponprBoia. Y Y4eOHUK. —
M.: COJIOH-IIpecc, 2015. — 268 c.

9. Anyunn A.C. Cuctemsbl ynpaBiaeHUs 3JIEKTPONPUBOOM: YUSOHHUK JIJIsI BY30B.
— M. : U3parensckuii njom MOU , 2015 — 373 c.

10. Kamnaues FO.H. Bexroproe perynupoBanue (3ametku npaktuka) / KO.H.
KamaueB: Metoauueckoe nocooue. M.: DDO, 2013. — 63 c.
http://privod.news/files/kniga www_3.pdf



http://privod.news/files/kniga_www_3.pdf

11. becnamoB B.A. DOnextpuueckue wmammuHbel: y4ed. Ilocobue s
CTYJICHETOB BhbICII. YueOHbIX 3aBeacHul / B.A. becnanos, H.®. Kotenenern. —
M. : U3narensckuii neHTp «Akagesmus», 2006. 320 c.

12. Awnonuenko, B.I'. IIpakTukym 1o Teopuu MABWKEHUS aABTOMOOWIISA
[DmekTpoHHBIH pecypc]: yued. mocodne — DIeKTpoH. JaH. — KpacHOSPCK :
CdY, 2013. — 116 c. — Pexxum noctyna: https://e.lanbook.com/book/64569.
— 3arJ. ¢ 3KpaHa.

4.4  JjaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypChl

1. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH»
www.biblioclub.ru

2. DOBC «BOOK.ruy» https://www.book.ru

3. DBC «ZNANIUM.COM» www.znanium.com

45 JluueH3HOHHOE U CBOOOJIHO PACIIPOCTPAHsAeMO€E MPOrPaMMHOe
odecmeyenmne

1. Office / Poccuiickuii makeT OPUCHBIX MPOrpamMm

4.6 CoBpemeHHbIe MPO(deccHOHATbHbIE 0a3bl TaHHBIX U HHGOPMaIIMOHHbIE
CIIPaBOYHbIEC CHCTEMbI

1. 1 http://rushim.ru/books/electrochemistry/electrochemistry.htm - snexkrponnas
oubnuoTexa

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

3. KoncymnwranT Ilnroc - cripaBodHast mpaBoBas cucteMa (JOCTYI 1O JIOKATbHOM
CETH C KOMIIBIOTEPOB OMOIUOTEKN)

4. CJ10 Mockosckoro [TonuTtexa

5. MaTepua/ibHO-TeXHUYECKOE o0ecrneuyeHue
CnenuanusupoBanHbie ayautopun «llepegoBasi WHXKEHEpHAs IIKOJIA»:
AB4701 nu AB4710 ocHatieHHbIE€ TPOEKTOPOM, IKpaHoMm, [II9BM.
6. MeToanueckue peKoMeH AU

6.1 Meroanueckue peKOMeHIAMUM ISl PeNoAaBaTe/Isl M0 OPraHu3anuu
00y4eHus


http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
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OCHOBHBIM TpeOOBaHUEM K MPENOAABAHUIO JUCIUTUIMHBI SBJISETCS TBOPUECKHI
POOJIEMHO-TUAJIOTOBBIM MOAXO0, MO3BOJSIONIMNA TOBBICUTh UHTEPEC CTYACHTOB K
COJIEp KaHUI0 yueOHOr0 MaTepHala.

OcHoBHas (opma M3ydeHHs] W 3aKPEIUICHHUS 3HAHUW IO 3TOW NHUCIHMIUINHE —
JeKiuu | JiabopaTopHble 3aHsATUA. [lpenogaBarenb JTODKEH MOCIEI0BATEILHO
BBIYUTATH CTYJICHTAM DS JIEKIHM, B X0A€ KOTOPBIX CIETYET COCPEAOTOUYNTH BHUMAHUE
Ha KJIIOYEBBIX MOMEHTAaX KOHKPETHOTO TEOPETUYECKOTO MarTepualia, a TaKKe
OpraHu30BaTh MPOBEJIEHUE Ja0OpPaTOPHBIX 3aHATUM TakUM O0Opa3oM, YTOOBI
aKTUBU3UPOBATh  MBIIUICHUE CTYJIEHTOB, CTHUMYJHUPOBATh  CAMOCTOSITEIBHOE
U3BJIICUCHHE WMMHU HEOOXOAuMON HWH(OpMAIMM H3 Ppa3IMYHBIX HCTOYHUKOB,
CPaBHUTEIIbHBIM  aHAJIN3 METOJOB  PEUICHUM, COMOCTABJICHUE IOJYYEHHBIX
pe3yabTaToB, (HOPMYITUPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJISJIOB HAa MHOTHE
CIIOPHBIE MPOOJIEMBI.

OcHOBY yueOHBIX 3aHSATUHN MO JUCHHUILIMHE COCTABJISIOT JIGKIIMOHHBIC 3aHSATHS.
Ha nepBoMm 3aHsTHM MO JaHHOW y4eOHOM NUCIMIUIMHE HEOOXOJIWMO O3HAKOMHTH
CTYJICHTOB C MOPSIKOM €€ U3YUYEHUS, PACKPBITh MECTO U POJIb JUCHUILIMHBI B CHCTEME
HayK, €€ MPaKTUYECKOE 3HAYEHNE, OTBETUTh Ha BOIIPOCHL.

TeopeTnueckoe N3y4eHue OCHOBHBIX BOITPOCOB Pa3/I€JIOB JUCIUILIMHBI I0JKHO
3aBepuIaThCs JaboparopHoil paboToil. TeMbl 3amau, nMpeajiaraeMblX CTYJIEHTaM JJIst
pelieHrs Ha MPaKTUUYECKUX 3aHSATUSIX, TOJDKHBI ObITh MaKCUMaJIbHO MPUOJIMKEHBI K
TeMaM TOCIEIHUX JIEKIUMKA MO JaHHOM JHUCIUIUIMHE. B CBA3M C YyKa3aHHBIM,
1[eJIeco00pa3eH TECHbI KOHTAaKT JIEKTOpa C TMPENoJaBaTelisiMH, BEIyIIUMU
J1abopaTopHBIC 3aHATHUA.

N3ydenne auCHMIUIMHBI 3aBepliaeTcss 3k3amMeHOM. OIleHKa BBICTaBIISIETCS
npenojaBaresieM U oObsIBIsieTCs mocie oreeTa. [IpemonaBaTenb, MPUHUMAIOIIHMA
AK3aMEH, JINYHO HECET OTBETCTBEHHOCTH 3a MPABUILHOCTD BHICTABJICHUS OI[EHKHU.

[Iporpamma coctaBieHa B cooTBeTCTBUU ¢ DenepalibHBIM TOCY1apCTBEHHBIM
oOpa3zoBaTeIbHBIM CTAHAAPTOM BBICIIEr0 0Opa3zoBaHus Mo crneruanbHoct 23.04.02
«HazemHbIe TpPaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBAY.

6.2 Meroanyeckune yKa3aHus 1Jis1 00y4AIOUIUXCS MO0 OCBOEHUIO TN CHUILINHBI

CamocTosiTenbHas paboTa CTYACHTOB MPEICTABISIET COOOM BayKHEHIIIEe 3BEHO
y4eOHOro mporecca, 0€3 MpaBUIBHONM OpraHu3aluu KOTOPOTro OOyYarolIuiics He
MOXET OBITh BHICOKOKBaJIU(PUITMPOBAHHBIM BBIMTYCKHUKOM. CaMocTosITeNbHAsI paboTa
SBJISIETCS OJHUM M3 BUJIOB y4e€OHBIX 3aHsTHH. llenb camocTosiTenbHOM pabOThl —
MIPAKTUYECKOE YCBOEHUE CTYAECHTAMU BOIIPOCOB YCTPOMCTBA TPAHCHOPTHBIX CPEACTB,
paccMaTpUBaeMbIX B TMpoOIecCe M3y4deHUs mucIUIuiMHbL. CamocTosiTenbHas padorta
CTYJICHTOB HANpaBJICHA HA H3y4YEHUE TEOPETUYECKOrO0 MaTepuasa, MOATOTOBKY K
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JEKIMOHHBIM,  JTAOOPATOPHBIM,  CEMHHApCKUM  (MPAKTUUYECKUM)  3aHSATHUSAM;
BBITIOJTHEHNE KOHTPOJIBHBIX 3aJJaHUM.

AynutopHasi caMocCTosATeNIbHasg paboTa MO JAUCIMIUIMHE BBITIOJHSIETCS Ha
y4€OHBIX 3aHATHAX 0] HEMOCPEICTBEHHBIM PYKOBOJICTBOM MPENOAABATENS U 10 €ro
3a/laHnio. BHeaynutopHas camocTosTenbHas padOoTa BBIITOJIHAETCS CTYIAEHTOM IO
3aJJaHUIO TIPETIoIaBaTensi, HO 6€3 ero HermoCPEACTBEHHOTO yUacTHsl.

3aayaMu CaMOCTOSITENIbHON paOOThI CTYICHTA SABJISIFOTCS:

— pa3BUTHE HABBIKOB CAMOCTOSITEIbHON yueOHOM padoThI;

— OCBOCHHE COACPKAHUA JUCLUIUINHBL;

— yriiyOJieHHe CoAepKaHus U OCO3HAHUE OCHOBHBIX MOHATUN JUCIUIUINHBL

— WCIIOJIb30BAaHHWE  Marepuajna, COOpPaHHOIO U IOJIyYEHHOTO B XOJe

CaAMOCTOSITENIBHBIX ~ 3aHATHUA i1 3(QQPEKTUBHOM  MOArOTOBKM K

U pepeHInPOBAaHHOMY 3a4€Ty W/WUIIU K3aAMEHY.

CTyAeHT JOJIKEH MOMHUTh, YTO HAYMHATh CAMOCTOSITENIbHBIC 3aHATUS CIEIYyET
C IEPBOr0 CEMECTpa M MPOBOJAUTH UX PETYJsApHO. Kakaplii CTYAEHT NOJDKEH cam
IUIAHUPOBATh CBOIO CAMOCTOSITENIbHYIO pabOTy, UCXOAS U3 CBOMX BO3MOXKHOCTEH U
IPUOPUTETOB. DTO CTUMYJIUPYET BBINOJIHEHHE PAaOOTHI, CO3AaeT OOJee CHOKOWHYIO
O0OCTaHOBKY, YTO B UTOI'€ MOJIOKUTEIBLHO CKAa3bIBACTCSA HA YCBOEHUHU MaTepHuaa.

CryneHT NoJKeH IOMHUTB, 4TO B Ipoliecce 00y4eHUs BaXKHENUITYIO pOJIb UTPAET
caMoCTOATENbHAsg padoTa ¢ TEXHUYECKOM mauTeparypoid. Hayuutbes pabortaTh ¢
TEXHUYECKOU JIUTEepaTypol — BayKHEWIIas 3a7a4a cTyeHTa. be3 aToro HaBbika OyaeT
Ype3BbIYAHO TPYIHO M3y4aTh MNPOrpaMMHBIA MaTepuaid, U MHOTO BpeMEHHU OyaeT
MOTPAaYeHO HEpalMOHAILHO. PaboTa ¢ TEXHUUYECKOW JTUTEPaTypO CKIIAJbIBACTCS U3
yMEHUsI Mo00paTh HEOOXOIUMbIE KHHUTH, Pa300paThCsi B HUX, 3aKOHCIIEKTUPOBATH,
BbIOpaTh IJ1aBHOE YCBOUTH U MPUMEHUTH HA MTPAKTHKE.

/. ®OH/I OLIEHOYHBIX CPE/ICTB
7.1  Metoabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!

B nmnpormecce o00ydeHus MCHONB3YIOTCS CJEAYIONIME OLEHOYHBIE (POPMBI
CaMOCTOATENbHON pPabOThl CTYJEHTOB, OIIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIEBAEMOCTHU U MPOMEKYTOUHBIX aTTECTAIIHI:

-MOJrOTOBKA K JIA0OPAaTOPHBIM 3aHATHUSM U BBITIOJHEHUE U 3aIIUTA UX;

- BBIIIOJIHEHUE KOHTPOJIBHBIX 33JJaHUH, B BUJE TECTOB.

7.2 llkana u KpuTEepUN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs
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Ha nmoaroroBky otBera cryaeHTy oTBoAUTCS 40 MUHYT. OTBET COJAEPKUT

ABC 4aCTH. OTBCT Ha TCOpCTI/I‘IeCKI/Iﬁ BOIIPOC U IIOATOTOBKA aHHOTAIIHNH I10 TCKCTY

o00peMoM 1000 3HakoB. OTBET OLIEHUBAETCA KaK «3a4TEHO» JIMOO «HE 3aYTEHO).

OHGHKa «3a4YTCHO» O03Ha4acT, 4YTO KOMIICTCHIHMH OCBOCHBI, «HEC 3a4YTCHO» -

KOMIICTCHIIMHY HC OCBOCHHEI.

HIkaJuaa

OICHUBaAHUSA

Onucanue

3autreHo

BrinonHeHsl Bce BUAbI yueOHOM paboThI, IPEAYCMOTPEHHBIE YU€OHBIM IIAHOM.
CTyaeHT JEMOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHUH, HaBBIKOB
MPUBEJACHHBIM B TaONWIaX TOKAa3aTelield, OINEpHpyeT NPHOOPETCHHBIMU
3HaHUSIMU, YMEHUSIMHU, HAaBBIKAMH, IPUMEHSIET UX B CUTYyalUsX MOBBIILIEHHON
cinoxxHoctd. [Ipu 3ToM MOryT OBITH AOMYIIEHBl HE3HAYUTENbHBIE OIIHNOKH,
HETOYHOCTH, 3aTPYJHEHUS NPU aHAIUTHYECKUX OINEepalUsX, IEPEHOCE 3HAaHUI
Y YMEHUH Ha ApyTrue KOHCTPYKLIHH.

He 3auteno

He BbimonneH oxuH uiau Oosiee BUJOB y4eOHON paboThI, IPEAYyCMOTPEHHBIX
yueOHbIM T1aHOM. CTYJEeHT IEMOHCTPUPYET HEMOTHOE COOTBETCTBUE 3HAHMIA,
YMEHHM, HaBBIKOB IPHUBEAECHHBIM B TaOJMIaX MOKa3aTesled, NOIYyCKarTCs
3HAYUTENIbHbIE OIMIMOKH, IPOSBISAETCS OTCYTCTBUE 3HAHUN, YMEHUM, HABBIKOB
10 psAAy MOKa3aTeleH, CTyIeHT UCIIBITHIBACT 3HAYUTEIbHBIE 3aTPYIHEHUS IIPU
ONICPUPOBAHUU 3HAHUSAMU M YMEHUsAMM IIpU HX I[EPEHOCE Ha JApyrue
KOHCTPYKLIHH.

© oo No Ok W

7.3 OueHo4yHbIE CpeCcTBA

7.3.1. Tekymuii KOHTPOJIb

[Ipumepnbie TeMbI pedepatos:

Hcropust pa3pabOTKu ¥ MPOU3BOJICTBA MIEKTPUUESCKUX TPAHCTIOPTHBIX CPEICTB.

OCHOBHBIE TIOHITHS U OIpCACIICHUA.

TpeOGoBaHuUs K 3JIEKTPOOOOPYIOBAHUIO JIEKTPUUECKUX TPAHCIIOPTHBIX CPEACTB.

Bueminue Bo3nencTByomue GpaxkTopbl

TpaHcnopTHbIE CpeACTBA C KOMOMHUPOBAHHON YHEPTrOYCTaHOBKOM
DneKTpoBUraTen

OO111e BOTIPOCH! TEOPUH NEKTPUUECKUX MAITHH

ACHHXPOHHBIN TATOBBIN ANEKTPUUYECKUI ABUTATETh

CHHXpPOHHBIN TATOBBIN JIEKTPUUECKUIN IBUTATEID
DJIEKTPOIIPUBO]L

VYipasiieHUe U AUHAMUKA JIEKTPOIPUBOAA
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10. IuHamMuka 3JeKTpOIPHBOIa
11. TonuBHBIC AJIEMEHTHI

12.ITpuHIMIIBI paOOTHI TOIUTUBHBIX 3JIEMEHTOB M TEXHOJIOTUH.

7.3.2. IIpoMexxyTOUYHas aTTecTauus

No Bomnpoc OTAJIOHHBIN OTBET

IL.I1.

1. Kakne  Buemnwue | Ha paboty 31eKTpo0oOOpYyAOBaHUS IIEKTPUUECKUX
BO3JICHCTBYIOIIME | TPAHCIOPTHBIX CPEJCTB BIMSIOT: MEXAHUYECKHUE,
(bakTopbl  BIUSIOT | TEPMUYECKHE,  KIMMATHYECKHE,  XUMHUUYECKHE,
Ha ANEKTPUUECKHUE (INEKTPOMArHUTHBIE) (PAKTOPBHI.
anekTpoobopyioBa | Ha monHOTY 1 cTenenpb BO3A€UCTBUS ATUX (PAKTOPOB
HUE OKa3bIBAIOT BIUSHHE: MECTO U YCIIOBUSI Pa3MEILICHUS
ANEKTPUUECKUX Ha TC, ycrnoBus  HdKcIUTyaTallid, YyCIIOBUA
TPAHCIIOPTHBIX UCITIOJIb30BaHUs (110 KAKUM JI0pOram, B KaKOe BpeMs
cpeacTn? CYTOK), TUI TPAHCHOPTHOI'O CPEACTBA (OPOKHOE,

BHEJIOPOMKHOE), HAITPSHKEHUE DJIEKTPUYECKON CETH.

2. | B yem mpossisitores | Mexanudeckue BO3JICHCTBYIOIINE (bakTopbl
MEXaHUYECKHUE MPOSIBJISIIOTCS. B BHJIE BUOpalMii U yaapoB €O
BO3/ICUCTBYIOIINE CTOPOHBI OCTAJIbHBIX 3JeMeHTOB TC M BHENIHUX
(dakTops1? YCTPOMCTB, U OOBEKTOB.

3. | B uem mposiBisiroTcst | XUMHYECKHE BO3JICUCTBYIOIIHE (dakTopsl
XUMUYECKUE MPOSIBIIIIOTCS B BUJE BO3JCHCTBUS XUMHYECKUX
BO3JEHUCTBYIOLINE BEIIECTB M COEOUHEHHMM (Macia, OXJaXAarolas
dakTopbI? JKUAKOCTh, XUIAKOCTh ['YP, moromme cpenctsa,

KHUCIIOTBI, IIEJI0YH, 030H), a TaKXKe JJIUTEIbHOTO
BO3JICUCTBUSL  COJISTHOTO  TymMaHa  (JOpOXHbBIE
peareHTbl, aTMoc(epa MPUMOPCKUX PAHOHOB).

4. | B uem 3akirogaercs | TepMuueckoe W KIMMAaTUYECKOE BO3JICHCTBUE
TEPMHUYECKOE U 3aKJIOYAETCSl B BO3JCHCTBHUM  MaKCHUMAaJIbHBIX,
KJIINMaTUYECKOE MUHUMAJIBHBIX TEMIIEPATyp OKpPYKaIOIIEH Cpeibl,
BO3/CHCTBUE HA PE3KMX  U3MEHEHUW  TEMIIEPATypbl, IUIABHOE
AIEKTPOOOOPYIOBAaH | KBMEHEHHUE TEMIIEPATyPhl, BJIAKHOCTH, XOJIOJIHOMN
ne? BOJIEL.

5. | B ueM 3akimouaeTcst | DIEKTPUYECKOE BO3/ICUCTBUE Ha
ANEKTPUUYECKOE AIIEKTPOOOOPYI0BaHKE 3aKJIF0YAETCS B
BO3JICICTBHE HA MEPEHANPIKEHUSIX,  M3MEHEHUU  MOJSPHOCTHU

MUTAHUS, PE3KOMY OTKIIOYEHUIO TUTaHHUS C
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ANEKTPOOOOPYIOBAH | MOCIEAYIOIIMM BOCCTAHOBJICHHEM, MOCTEIICHHOMY
ue? CHWKCHUS HAIIPSIKEHUS, MYJIbCALIMKY HANIPSDKEHUS U
TA..

6. | Kakue [lenmu ¢ MakcUManabHBIM PAOOUYUM HAMPSKECHUEM
ANEKTPUYECKUE LIENU | MEHBIIE CPEIHEKBAAPATUYECKOTO 3HAYEHHUS
OTHOCATCA K KJIacCy | HampsbKeHust TmepemeHHoro Toka 30 B wumm
HanpspkeHut A u B | mocrosaHoro toka 60 B oTHOCsATCS K Kiaccy A,

csoitie 30 B, Ho He 60o11ee 1000 B nepemenHoro Toka
u cBble 60, Ho He 6osee 1500 B mocTossHHOTO TOKA
— knaccy B.

7. | dna  3amutel ot | [IpoBogHUKH BbIPAaBHUBAHUS MOTEHIIUAJIOB
KaKoro KOHTAaKTa | IPUMEHSIOT ISl 3aIUTHI OT KOCBEHHOI'O KOHTAKTA C
PUMEHSIOT MOTEHIHAIIBHO MPOBOJSIIMMU YaCTIMHU, KOTOPbBIE
IPOBOJHUKH MOTYT IOMNACTh MOJI HANPSKEHUE.

BbIPABHUBAHUS
MMOTCHIINAIOB?

8. | Kakoe yctpoiicTBo | [sis KOHTPOJS COCTOSIHHSI H3OJISLUUA MPUMEHSIOT
UCIIONIB3YETCsl ISl | YCTPOMCTBO ~ KOHTPOJIS — HM3OJSILUUU,  KOTOpPOe
KOHTPOJISL COCTOSIHUS | OCYIIECTBIISIET U3MEpPEHNE CONPOTHUBJICHUS
U30JISLMHA U KaK OHO | U30JISIIIUU. Y CTPOMCTBO MO3BOJISIET KOHTPOJIUPOBATH
pabortaet? HECUMMETpUYHOE  (OOUH  TIOJIIOC)  CHUXKEHUE

CONPOTHUBJIEHUSI HM3OJSLMU WIH HECUMMETPUYHOE
3aMbIKaHHE MOJ0Ca Ha KOPITYC.

9. | Kakoe be3onacHbIM CUMTAETCsl CONPOTUBIICHUE HE HUKE
CONPOTUBJICHUE yem 500 Om/B
U30JISLNU CUYUTAETCA
0e30MmacHbIM?

10.| Kakoe IIpoBOIHUK BBIPABHUBAHUS MOTEHUUAIOB JOJKEH
COIPOTHUBJICHUE UMETh comnpoTuBieHue He Oonee 0,2 Om mnpu
JOJIEH MMETh | IpoBepke TokoM He MeHee 0,1 A.

MIPOBOHUK
BBIPaBHUBAHMUSI
MOTEHIIHAJIOB?
11.| YTo npuUMEHSIOT AJis JUis TOBBIIIEHUS 3JIEKTPOOE30NacHOCTH B

TTOBBIIIICHUS
AIEKTPOOE30MacCHOCT
U B

ycraHoBkax a0 1000 B mnpumeHSOT JIBOMHYIO
(OCHOBHYIO M JOTOJIHUTEJIbHYIO) WU YCUJICHHYIO
M30JIALUI0 TOKOBEAYIIUX YaCTEN.
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AIEKTPOYCTAaHOBKAX
?

12.|3a xakoe Bpewms | [Io rn00adbHBIM HOpPMaM JJIEKTPOOE30MACHOCTH
JOJIKHBI KOHJIEHCATOpbl ~ JIOJDKHBL  Pa3psauThess A0
pa3psAaUTHCS HanpsokeHust He Oosee 60B wnmu g0  ypoBHs
KOHJICHCATOPBI 3armaceHHou sHepruu He Bhime 0,2 [Ix 3a Bpems 1
BBICOKOBOJIbTHOT'O cek. (momyckaercs 10 3 CeK ¢ NMPUMEHEHUEM Mep
ANEKTPOOOOPYIOBAH | UCKITIOYAIOIIUX MPSIMOM KOHTAKT C TOKOBEAYIIUMU
us’? YACTSMH).

13./3a cuer dyero y|3a cdUeT pa3NMYHOM HHIYKTUBHOCTH OOMOTKH
CUHXPOHHO- anekTpoasuratenss mo ocsMm d u q. Ilo ocm d
PEaKTUBHBIX WHIYKTUBHOCTh OOMOTKHM BBIIIE, YTO MO3BOJISIET
JBUTaTENeH pealin30BaTh PEAKTUBHYIO J100aBKYy KpYTALIETO
[OJIy4aeTCs MOMEHTA.

HOJyYUTh OOJBIINN
KPYTALIMA  MOMEHT

0 CpPaBHEHUIO C
CUHXPOHHBIMU?

14.] Ins xakux weneil | CKOC MOMIOCOB BBIMOJIHSAETCS C IEJIbI0 YIIydIIeHUS
BBIMOJHIETCS.  CKOC | paclipeiefieHus] MOoJsi B BO3AYIIHOM  3a30pe
HOJIFOCOB poTOpa | MallIUHBI, CHIDKEHUS TrapMOHHYECKUX
AJIEKTPOJBUraTeNsA? | COCTABISAIOMIMX U MPHUOIMKEHHUS (OPMBI OIS K

CHUHYCOHUJIAIBHOM.

15.| ITouemy OJC | 910 00ycnoBiIeHO  peaJbHOM  KOHCTPYKILIHMEH
peanbHOro JBUTATENS: W3-3a paclpeiesieHus] KaTyIIeK IIo
AIIEKTPOJBUIraTeNsl | pa3HbIM Ia3aM B KaTyIIEYHOM TIpyImme, H3-3a
HUKOTJa HE MOXXET | HEpaBEHCTBA Il1ara BUTKa 3yOIOBOMY JEJIEHUIO, U3-
JIOCTUYb 32 CKoca TOJICOB M ma3oB. JlaHHbIe
MaKCHMaJIbHOTO KOHCTPYKTHUBHBIC MEPOMPHUITHS ACTAIOTCS C IENBIO
TEOPETHUUECKOTO yIIY4IIEHUS] TAPMOHUYECKOTO COCTaBa.
3HA4YECHUSA?

16.| Kakue = ocHoOBHbIe | MakcUManbHOE JHEPreTHUYECKOEe IPOU3BEACHUE,
napameTpsbl OCTaTOYHAasi MHAYKTUBHOCTb, KOIPIIETHBHASI CHJIA,
MOCTOSTHHOTO TeMIepaTypa pa3MarHUYuBaHUsl.

MarHura
IPUMEHSIEMOTO B

BJICKTpOI[BI/II‘aTCJIe?
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17.| dns yero | JImss  CHIKEHHMS ~ TEpEeMEHHBIX  MOTEpb B
PUMEHSIOT AJIEKTPOJIBUTATENIE CBA3aHHBIE C HABEJICHUEM TOKOB
IIMXTOBAHHbIC DyKo U IepeMarHMYMBaHUEM MaTepuala.
KOHCTPYKIIUU
poropa H cTaTopa
ANEKTpOABUTATENSA?

18. OT d4ero 3aBucar | [locTositHHBIE MOTEpPH 3aBUCAT OT TOKa cTaTtopa
MOCTOSIHHBIE TOTEPH | DJIEKTPOJABUTATENS U OT CONIPOTUBIICHUS OOMOTKH.
B DJIEKTPOJIBUTATENE

19.| Ot wd4ero 3aBucsar |B mepBoM mpUOMMKEHWH TOTPU 3aBUCAT: OT
MIEPEMEHHBIC TIOTEPHU | DIEKTPUUECKON YacCTOThl MAIIUHBI, WHIYKIUU

B
BJ'IGKTpOI[BI/IFaTCJIC?

MarHUTHOTO MOJISl B BO3IYIITHOM 3a30p€, OT YaCTOThI
BpalllCHUsI  pOTOpa, OT  CHHYCOWJAJbHOCTHU
(rapMOHMYECKUH COCTaB) MarHUTHOTO TOJIS, T.€. OT
KOHCTPYKIIMH.




