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1. Henu, 3a7a4M U NJIAHMPYeMbIe Pe3yJbTaThl 00yUYeHUsl 0 JUCHUILIMHE

K ocHOBHBIM measiM OCBOEHMs IUCHMIUIMHBI «TpaHcmopT u ycroilunBoe
pa3BUTHE» CIEAYET OTHECTHU:

— IOATOTOBKA CTYJIEHTOB K CAaMOCTOSITEIbHON JEATEIbHOCTU B COOTBETCTBUM C
TpeboBaHusIMU DeAepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa
BbICHIEro oOpa3oBaHus 1o crneuranbHocT 01.04.02. «lIpuknanHas mareMaTtuka u
uHpopMaruka»,  MNpodIb

aBTOMO6I/IH€CTp06HI/II/I».

noarotoBku  «[Iporpammuasi ~ WHXeHepus B
K ocHOBHBIM 3agayamM OCBOEHHUSI JUCHUIUIMHBI «TpaHCOPT U YCTONYHMBOE
pa3BUTHE» CIEAYET OTHECTH:

— (opMUpoOBaHHE MPEICTABICHUS O KOMIUIEKCE JKCIUTyaTallMOHHBIX CBOMCTB,
OTIPENEISAIONUX OCOOCHHOCTH (PYHKIIMOHUPOBAHUS DIEKTPUUYECKUX TPAHCHOPTHBIX
CPEACTB, UX CUCTEM U arperaTos;

— OCBOCHHE OOIIUMX NPHUHIIMIOB U OCOOCHHOCTEH METOJIUK MaTEeMaTUYECKOTO
OTHMCAaHUSI YKa3aHHBIX CBOMUCTB;

— ¢opMHpOBaHKE HABBIKOB MOJIYYEHUS Ha 0a3e U3yUYEHHBIX METOJUK KOHKPETHBIX
JAHHBIX 00 AKCIUTyaTallMOHHBIX CBOMCTBAX 3JIEKTPUYECKUX TPAHCHOPTHBIX CPEICTB,
UX CHCTEM, arperatoB W BJIMSHUE HA HUX PA3JIMYHBIX KOHCTPYKTHUBHBIX U BHEIIHUX
(bakTopoB.

OO0yuenue no naucuurinHe « TpaHCHOPT U YCTOWYMBOE Pa3BUTHE) HAMPABICHO

Ha (OpPMHUPOBAHKE Yy O0YUAIOIIMUXCS CIASAYIOMNUX KOMIETEHIUN:

KO)_I ¥ HAaHMEHOBaHM e KOMIIEeTEeHIUIl HHZ[I/IKaTOpr JAOCTHKCHUSA

KOMIIETCHIIU M

VYK-1. CiocobeH ocyiiecTBIATh MOUCK,
KPUTHYCCKHI aHAIM3 U CUHTE3 UHPOPMAITUH,
MPUMEHSTHh CUCTEMHBIHN MOIXO/ JJIs1 PEIICHHS
[IOCTaBJIEHHBIX 33124

NVYK-1.1. AHanu3upyeT npoOieMHyI0
CHUTYaIUIO KaK CUCTEMY, OCYILECTBIISICT €&
JICKOMITO3HIIMIO U OTIPEJIEIISIET CBSI3U MEKIY €€
COCTAaBJISIFOLIIIMHU.

NYK-1.2. Onpenenser MpoTHBOPEUNBOCTD U
npo0esbl B MH(pOpMaIu, He00X0IMMOH 115t
peleHus NpoOJIeMHOM CUTYyalllu, a TaKXKe
KPUTUYECKH OLIEHUBAET PEIEBAHTHOCTD
UCTIOJIb3YEeMbIX HH(POPMAITMOHHBIX
HCTOYHUKOB.

NYK-1.3. Pa3pabateiBaeT 1 cofepKaTeIbHO
apryMEHTUPYET CTPATETUI0 PEILICHHS
npo0JIEMHOM CUTYyallM1 HA OCHOBE CUCTEMHOI'O
U MEXIAUCLUIIIIMHAPHOTO MOJIX0/0B C y4ETOM
OLIEHKH CYIIECTBYIOLINX PUCKOB U
BO3MOXHOCTEH MX MUHUMU3ALIUY.

OI1IK-3 CriocobeH yrnpaBiisiTh )KHU3HSHHBIM
[IMKJIOM HH)KEHEPHBIX TPOTYKTOB C YIETOM

NOIIK — 3.1 3HaeT KOHCTPYKINU U
IUTaHUPOBaHKE pa3pabOTKH KOHCTPYKIUI
ATC 1 UX KOMIIOHEHTOB;




HKOHOMHYECKHX, IKOJOTMYECKUX U NOIIK — 3.2 YMmeeT mmaHupoBaTh pa3paboTKy
COLIMAJIbHBIX OTPAHHICHHI koHCTpyKIui ATC 1 MX KOMIIOHEHTOB;
MOIIK- 3.3. Bnageet npakTHYE€CKUMHU
HaBbIKaMU IJIAHUPOBAHUS KOHCTPYKIIMIA
KOMIIOHEHTOB.

2. MecTo IuCcUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuiinHa OTHOCUTCS K 4HCIy (aKyJIbTaTUBHBIX JUCIUILINH Oyioka b4.
«JIuCIMIUIMHBI (MOJTYJIN ).

JlucuuinHa B3aUMOCBSI3aHa JIOTHUECKU U COJIEPIKATEIIBHO-METOIUIECKH CO
CIEIYIONUMHU JTUCITUTUITMHAMY U TipakTrkamu OI1:

— MareMatrueckoe MOJIETUPOBaHUE padOUUX MPOILECCOB aBTOMOOUIIS.

— [{udpoBbie TEXHOJIOTUU B aBTOMOOMIIECTPOCHUH.

— CucreMbl ympaBleHUS JBKCHUEM DJICKTPUUYCCKUX TPAHCHIOPTHBIX
CpPEICTB.

— MareMarrueckoe MoIeTUPOBaHUE pabOUUX MPOIECCOB aBTOMOOUIIS.

3. CTpyKTYypAa M coiep:KaHue TUCUUIIMHBI

OOmmas Tpya0eMKOCTh JUCHUIUIMHBI COCTABIIACT 2 3a4CTHBIX eauHull (72
4acoB).

3.1 Buabl yueoHO# padoThI M TPY10€MKOCTD
(o popmam 00yueHHUs)

3.1.1. Ouynas popma oOyueHUs

Ne Kosmuecrso | CeMecTphl
n/n Buj yuedHoii paGoTnl 4acoB 2
1 | AyauTopHbIe 3aHSATHA 36 36
B Tom uucne:
1.1 | Jlexuuu 18
1.2 | CemuHapckue/mpakTUYECKUE 3aHATHS
1.3 | JIaGopaTopHble 3aHATHS 18
2 CamocrosiTeibHast paboTa 36 36
3 IIpoMe:kyTOUHAsSI aTTECTAIUS
OK3aMeH
Hroro 72

3.2 TemaTudeckuil NJIaH N3y4YeHUs! TUCUMILINHBI
(mo popmam oOyueHus)

3.2.1. Ounas popma 0OydeHHs



TpyroeMkocTs, yac

AynuTopHasi padoTa =
o E o = Z
Ne Paznenbl/TeMbl - = = % 5
n/n JAMCUMILTHHBI § = § = § g g 5«
& 2 To | £E| E 8 g 3
2 | E8| &85 £5] 2§
55 85|28 248
| S FElC
Paznen 1.
1.1 | Ucropus pa3pabOTKH U MPOU3BOICTBA 4 2 - 2 - 4
AIIEKTPUUYECKUX TPAHCTIOPTHBIX
cpenctB. OCHOBHBIC TOHATHUS U
OIIpEJICTICHHUSI.
1.2 | TpeOoBaHHS K JIEKTPOOOOPYIOBAHHUIO 4 2 - 2 - 4
AIIEKTPHUYECKUX TPAHCTIOPTHBIX
cpencTB. BHenHue Bo3ielcTBYOIINE
(daxTopbl
1.3 | TpancnopTHbIE CPEACTBA C 4 2 - 2 - 4
KOMOMHHUPOBAHHOW YHEPrOYCTaHOBKOMN
1.4 | OO1me BOpoCk TEOpUU 4 2 - 2 - 4
AIIEKTPHUYECKUX MAIIUH
1.5 | ACHHXpPOHHBINA TATOBBII 4 2 - 2 - 4
ANEKTPUYECKUI JIBUTATEIb
Paznen 2.
2.1 | CUHXPOHHBIH TATOBBII AIEKTPUUECKHUI 4 2 - 2 - 4
JIBUTATEb
2.2 | YnpaneHue u JMHaAMUKa 4 2 - 2 - 4
AIIEKTPOIIPUBO/IA
2.3 | [IpuHiumnsl paboThl TOMITMBHBIX 4 2 - 2 - 4
3JIEMEHTOB M TEXHOJIOTHH.
2.4 | [IpuMeHeHUE TOTUTMBHBIX 3JIEMEHTOB B 4 2 - 2 - 4
rUOpHTHOM UCTOUYHUKE SHEPTHUH.
HUroro | 72 18 18 - 36

3.3  Coaepxanue TMCUHUIIMHBI
3.1.JIekunoHHBIN MaTepHal

Tema 1. UcTopus pa3padoTKu M MPOU3BOICTBA YJIEKTPUYECKUX TPAHCTOPTHBIX

CpEICTB. OcCHOBHBIE TIOHITHSA U OIIpCACIICHMA.

Tema 2. TpeOoBaHuUS K 2JIEKTPOOOOPYIOBAHUIO IIEKTPUUECKUX TPAHCTIOPTHBIX

cpencts. Buenmaue Bo3aecTByoMME (GaKTOPHI

Tema 3. TpancnopTHbIe Cpe/ICTBa C KOMOMHUPOBAHHOW SHEPTOYCTaHOBKOM

Tema 4. O61IHIe BOIPOCH TEOPUHU IIEKTPUIECCKUX MAIIIUH

Tema 5. ACHHXPOHHBIN TATOBBIN 3JIEKTPUUECKU IBUTATETD

Tema 6. CHHXpOHHBIN TATOBBIN 3JIEKTPUUECKUN IBUTATENb




Tema /. YopaBieHue v JuHaMHUKa 3JIEKTPOIPUBOA

Tema 8. HpI/IHIII/IHI)I pa6OTBI TOIJIMBHBIX 2JIECMECHTOB M TEXHOJIOTHH.

Tema 9. HpI/IMeHeHI/IC TOIINIMBHBIX 3JICMCHTOB B FI/I6pI/II[HOM HCTOYHHKC SHCPIUU.

KypcoBoii mpoeKT He mpelyCMOTpeH Mo y4eOHOMY IJIaHy

4.1

4.2

1.

4. Y4eOHo-MeTOAMYecKOe M MHGOPMALMOHHOE o0ecrieyeHne

HopmaTuBHbie nokymeHThl 1 'OCTHI

. TOCT P 59102-2020 «DnexkTpoMoOWIM U  aBTOMOOWJIbHbBIC

TPAHCIIOPTHBIE CPEICTBA C KOMOMHUPOBAHHBIMU 3HEPrOyCTaHOBKAMM»
TepMUHBI 1 OIIPEIEIICHMUS.

. TOCT P 59127-2020 «OnexkTpoMoOMIM HU  aBTOMOOWJIbHbBIE

TPaHCIIOPTHBIE CPEACTBA ¢ KOMOWHHUPOBAHHBIMH SHEPTOYCTAHOBKAMI
Nnentuduxarus.

OcHoBHas 1UTEpaTypa

Haraiines, M. B. ATC ¢ kKOMOWHHPOBaHHBIMH SHEPTrOyCTAaHOBKAMU

(KBY) /M. B. Haraiiues, A. A. DiiauHOB. — M. | DKOJIOTHs MaIIHHOCTPOCHHS,
2014. — 442 c.

2.

Haraiinies, M. B. DnextpomobOunu / M. B. Haraiiries, A. A. DiiAnHOB. —

M. : Okonorua Mammuoctpoenus, 2014. — 515 c.

3.

Edbpemo UN.C. Teopuss u pacu€r TATOBOTO AJIEKTPOIPUBOAA

anekTpomooOminet. Yudeb.mocobue i By30oB 1o cmell.  «l'opojckoit

AIEKTPUYECKUN TPAHCHOPT» M «DJEKTPUYECKass TAra W aBTOMATH3ALMS

TATOBBIX ycTpoicTBy» / mox pexa. — U.C. Edpemosa. M. : Bricmras mikona, 1984.
-383c.

4.

3naruH, [1. A. DnekrpomoOunu u ruOpumneie aBromobmmm / I1. A.

3marun, B. A. Kemenos, U. I1. Kceneruu. — M. : Arpokoncant, 2004. —416 c..

5.

bormanos, K.JI. OCHOBBI TATOBOTO 3JEKTPONPUBOIA: yied mocooue/

K.JI. bormanos—M. : MAJIN. - 2009, 57 c.

6.

KoHCTpyKIIMM COBpEMEHHBIX TPAHCIIOPTHBIX CPEACTB HA JIEKTPUIECKOU

tare / K.E. Kapnyxun, P.X. Kypmaes. M: ®I'VII <cHAMW», 2019 1. — 196 c.
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7. Jiquan Wang, Battery electric vehicle energy consumption modelling,
testing and prediction: a practical case study. PhD thesis, Eindhoven University
of Technology, Eindhoven, the Netherlands, 2016.

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

4.3  JlomosHUTEIbHAS JUTEpaTypa

1. Kcenesnu, 1.11. Uneonorus npoeKTUpOBaHUs AIEKTPOMEXAHUYECKUX CHCTEM
s TuopuaHo mobwnbHOM TexHuku / W.II. Kcenewu, JI.b. M3ocumos//
TpakTophl U ceNbCcko-x03sKicTBeHHBIe MaTUHbL. — 2007. — Nel.

2. Bonbnex, A.W. Dnektpuueckne MammMHbl. MallMHBI NEPEMEHHOTO TOKa!
yueOHuk s By30B / A.W. Bonpaek, B.B. Ilonos. — CII6.: [Tutep, 2010. — 350
C.

3. KombutoB, W.II. Dnexrpuueckue MamuHbl: ydyeOHUK mins By3oB /WLIL
Komnbuios. — M.: Dueproaromusaar, 1986. — 360 c.

4. Komnbuios, M.I1. MaremaTnueckoe MOAECIUPOBAHUE IIEKTPUUECKUX MAILVH:
yue0. 1 By3oB / M.II. Konbinos. — M.: Beicmias mikona, 2001. — 327 c.

5. Ctporanos B.. MaremaTnueckoe MOJIEIIMPOBAHUE OCHOBHBIX KOMIIOHEHTOB
CHJIOBBIX YCTAHOBOK AJIEKTpoMoOMIIel u apromoomiield ¢ KOVY: yueb. nocobue
/ B.. Ctporanos, K.M. Cumopos. — M.: MAJIU, 2015. — 100 c.

6. OBunHHUKOB, U. E. BeHTUIbHBIE AEKTPUUYECKUE JBUTATENN U MPUBOJI HA X
ocHoBe (Manasi u cpeausst momHocTh) / Y. E OBunnHukoB : Kypc nekuwmii. -
CII6. : KOPOHA-Bek, 2006. - 336 c.

7. bekumeB P.®. O6mmii Kypc sJeKTpornpuBoja: ydyeOHoe mocodue / P.O.
bexumen, FO.H. JlemenTtheB; HanmoHanbHbIN HcceaoBaTeIbCKUN TOMCKUM
MOJIMTEXHUYECKUM  yHHMBepcuTeT. —  Tomck:  UM3m Bo  Tomckoro
MOJIMTEXHUYECKOTO yHUBEpcuTeTa, 2010. — 302 c.

8. Bacunbes b. 0. DnekTponpuBoa. DHepreTrka 3JIeKTponpuBoia. YUeOHUK. —
M.: COJIOH-IIpecc, 2015. — 268 c.

9. Anyuun A.C. CucteMbl YIIpaBICHUS MIEKTPONPUBOJAOM: YICOHUK JIJIs1 By30B.
— M. : U3parensckuii njom MOU |, 2015 — 373 c.

10. Kamaues FO.H. BekropHoe perynupoBanue (3ametku npaktuka) / FO.H.
KamaueB: Mertoguueckoe nocooue. M.: DPO, 2013. — 63 c.
http://privod.news/files/kniga www_3.pdf



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

11. becnanoB B.A. Dnekrpuueckue wMamuHbl: y4deb. Ilocobue mis
CTYZICHETOB BhICII. yueOHbIX 3aBeneHui / B.f. becnanos, H.®. Kotenenern. —
M. : U3narensckuii ueHTp «Akaaesmus», 2006. 320 c.

12.  Awnomuenko, B.I'. IlpakTukym 10 TEOpUU JBUKEHHUS aBTOMOOWIIS
[DnexkTpoHHBIN pecypce]: yueb. mocobre — DnekTpoH. gaH. — KpacHospck :
CdVY, 2013. — 116 c. — Pexum nocryna: https://e.lanbook.com/book/64569.

— 3ari. ¢ 3KpaHa.

4.4  DaexkTpoHHBbIE 00pa30BaTeIbHbIE PeCypPChI

9BbC «YHUBEPCUTETCKA BUBJIMOTEKA OHJIAVH»
www.biblioclub.ru

9bC «BOOK.rux» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

45 JluneH3HOHHOE U CBOOOJHO PACIIPOCTPAHsAEMOE MPOrPaMMHOe
odecreueHue

. Office / Poccuiickuii makeT 0pUCHBIX TPOrpaMm

46  CoBpemeHHbIe MPO(deccCHOHATbHbIE 0a3bl JAHHBIX U HHGOPMAIIMOHHBIE
CIIPABOYHbIE CHCTEMBI

. 1 http://rushim.ru/books/electrochemistry/electrochemistry.htm - siekrponnas
onbImoTeKa

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

. Koncynprant [ltoc - cipaBovHas mpaBoBas cucTeMa (JIOCTYII MO JIOKaJIbHOM
CETH C KOMIIBIOTEPOB OMOIUOTEKN)

. CJ10 Mockosckoro [Tonutexa

5. MaTtepunajibHO-TeXHUYECKOe oDecrneyeHue

CrnenunamusupoBannble  ayauropun «llepenoBas WHXKEHepHas IIKOJIA»:

AB4701 u AB4710 ocHaiieHHbIE€ TPOEKTOPOM, IKpaHoMm, [ITI9BM.

6. Meroanyeckue peKoOMeHIalNu

6.1 MeToanueckue peKOMEHIAIUH IS MPENoAaBaTesl 0 OPraHNu3anuu
o0y4eHust


http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
http://rushim.ru/books/electrochemistry/electrochemistry.htm
http://www.ise-online.org/
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OcCHOBHBIM TpeOOBaHUEM K MPEMOAABAHUIO JUCITUTIIUHBI SIBISICTCS TBOPUECKHIMA
pOOIEMHO-IUATIOTOBBIA MOAXO0M, MO3BOJSIONIUNA MOBBICUTH HHTEPEC CTYJIEHTOB K
coJiepKaHuI0 yueOHOT0 MaTepHalia.

OcHoBHast Gpopma H3y4YeHUS U 3aKPEIUICHUS 3HAHWUW IO 3TOH MUCHUIUIMHE —
Jekuuu W jaboparopHele 3aHsaTHS. [IpemogaBaTens AOMMKEH MOCIEAOBATEIBHO
BBIYUTATH CTYICHTAM DPSI/T JICKITUH, B X0JI€ KOTOPBIX CIEAYET COCPEAOTOYNTH BHUMAHHE
Ha KIIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOr0 Marepuaia, a Takke
OpraHu30BaTh IMPOBEACHUE JIAOOPATOPHBIX 3aHATUNA TakKUM 00pa3oM, YTOOBI
AKTUBU3UPOBATh  MBIIIJIEHUE  CTYJIEHTOB, CTUMYJIHUPOBaTH  CaMOCTOSITEIbHOE
U3BJICYEHWE UMK HeoOXonuMoW uWHGOpPMAIMU U3 PA3IUYHBIX HCTOYHHUKOB,
CPaBHHUTEIbHBIA  aHAIW3 METOJOB  PEIICHUH, COIMOCTABICHHUE TMOTYYCHHBIX
pe3ynbTaToB, (POPMYIHPOBKY M apTyMEHTAIIMIO COOCTBEHHBIX B3TJISIOB Ha MHOTHE
CHOPHBIE MPOOJIEMBI.

OcHOBY y4€OHBIX 3aHATHI MO JUCITUILIMHE COCTABISIOT JICKIIMOHHBIC 3aHATHS.
Ha mepBom 3aHATHM 1O JaHHOW y4eOHOM NUCHUILTMHE HEOOXOJUMO O3HAKOMHTD
CTYJICHTOB C TMIOPSIKOM €€ H3yUCHHUS, PACKPBITh MECTO M POJIb JUCITUTUIHHBI B CUCTEME
HayK, €€ MPaKTUIEeCKOe 3HaYCHHE, OTBETUTH HA BOTIPOCHI.

TeopeTnueckoe n3ydeHne OCHOBHBIX BOIIPOCOB Pa3/IEIOB JUCIUTIINHBI JOKHO
3aBeplIaThes JaboparopHoi paboroi. Tembl 3amay, npeagaraeMbIX CTYJIEHTaM st
pEIICHUs] Ha MPAKTUYECKUX 3aHATHUAX, JOJKHBI ObITh MaKCUMATIbHO MPUOIMKEHBI K
TeMaM TIOCIEAHUX JIEKIMHA 10 JIaHHOM JuCHUIUIMHE. B CBA3M ¢ yKa3aHHBIM,
1eaecooopa3eH TECHBIM KOHTAKT JIGKTOpa C MPENoJaBaTeNIsIMH, BEIyIIUMH
nabopaTOpPHBIE 3aHATHUS.

W3ydyenne nIUCHMIUIMHBI 3aBepriaeTcs 5k3aMeHoM. OIeHKa BBICTABISAECTCS
nmpernofaBaTeieM M OOBSABISETCS mMocie oTBeTa. lIpemomaBarens, MPUHUMAIOIIMIA
AK3aMeEH, JIMYHO HECET OTBETCTBEHHOCTD 32 MPABUIILHOCTH BHICTABJICHUS OIICHKHU.

[Iporpamma coctaBieHa B coOTBeTCTBUU ¢ DenepanibHbIM TrOCY1apCTBEHHBIM
00pa3oBaTeIbHBIM CTAHIApPTOM BBICHIETO0 00pa3oBaHus 1o crienuanbHocTh 23.04.02
«HazemHbie TpaHCTOPTHO-TEXHOJIOTHYECKUE CPEIICTBAY.

6.2 MeToauueckue yKazaHus 1Jis1 00y4aOIIHUXCS M0 OCBOCHUIO JUCIUILINHBI

CamocrosiTenbHasi padoTa CTYJEHTOB MPEACTABISIET COO0N BakKHEHIIIEe 3BEHO
yaeOHOro Tpoiiecca, 0e3 MpaBWIBHON OpTaHM3aIlliid KOTOPOTO OOYyYaromuics He
MOXET OBITh BRICOKOKBATU(UIIMPOBAHHBIM BBITyCKHUKOM. CaMocTosITeNbHas paboTa
SBJISIETCS OJHUM W3 BHUJOB yueOHBIX 3aHATHH. llens camocrositenbHONM pabOTHI —
MPAKTUYECKOE YCBOECHHUE CTYJICHTAMH BOMPOCOB YCTPOWCTBA TPAHCIIOPTHBIX CPEJCTB,
paccMaTpUBaeMbIX B MpOIECCe M3Yy4YeHHUs AUCHUIUIUHBL. CamocTosTenbHas pabora
CTYAEHTOB HAMpaBJ€HA HA M3YYCHUE TEOPETHUYECKOr0 MaTepualia, MOATOTOBKY K
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JEKIMOHHBIM,  JAaOOpPAaTOPHBIM,  CEMUHApPCKUM  (IPAKTHUECKUM)  3aHATHSM;
BBITIOJIHEHHUE KOHTPOJIbHBIX 3aIaHUM.

AynutopHasi caMoOCToOsITeNlbHAas padoTa MO AUCHMIUIMHE BBIMNOIHICTCS Ha
y4eOHBIX 3aHITHUSX IO/ HETIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOAaBaTeNs U MO €ro
3amaHuio. BHeaynutopHas caMocTosiTenbHass paboTa BBIMOJIHIETCS CTYACHTOM IO
3aJIaHUIO MIPEToAaBaTesi, HO 6€3 ero HemoCPEACTBEHHOTO Y4aCTHsI.

3amauaMu CaMOCTOSITEIbHOM pabOTHI CTY/IEHTA SBISIOTCS:

— Ppa3BHUTHE HAaBBIKOB CAMOCTOSITEIbHON Y4eOHOM pa0oThI;

— OCBOEHHE COJICPKAHUSI TUCITUTUIUHBI;

— yriyOJeHue coepKaHus 1 OCO3HAHUE OCHOBHBIX IMOHSATUI TMCUUIUINHBI;

— WCMOJB30BAHME MaTepuana, CcoOpaHHOTO U  TOJYYEHHOTO B XOJe

CaMOCTOATENBHBIX  3aHATHH sl 3((QEKTUBHOM  MOATOTOBKM K

U pepeHInpPOBaHHOMY 3a4€Ty W/UIIHM 3K3aMEHY.

CryaeHT n0JDKEH IOMHUTH, YTO HAYWHATH CAMOCTOSATEINIBHBIE 3aHATUS CIIETYET
C IIEPBOTO CEMECTPAa M IPOBOJAUTH MX PerysipHO. KaKaplil CTYJIEHT IOJKEH cam
IUIAaHUPOBATh CBOIO CAMOCTOSITENIbHYIO pa0OTy, UCXOJS U3 CBOUX BO3MOXKHOCTEH M
OPUOPUTETOB. DTO CTUMYJHPYET BBINOJIHEHHE pabOThl, co3/laeT Oosee CHOKOWHYIO
00CTaHOBKY, YTO B UTOT€ MOJOKUTEIBHO CKa3bIBAE€TCS HA YCBOCHUM MaTepUara.

CTyAeHT AOJIKEH IOMHUTD, YTO B POLECCE 00yUEHUS BaKHEHITYIO POJIb UTPAET
caMoCToATeNIbHasg padoTa C TeXHUYecKoll mauteparypoid. Hayuutscs pabotath c
TEXHUYECKOM JIUTEepaTypoil — BaskHENIast 3aja4a CcTyJeHTa. be3 3Toro HaBbika Oyner
Ype3BbIYAITHO TPYJHO M3y4yaTh MPOTPAaMMHBIA MaTepuall, ¥ MHOTO BPEMEHU OyneT
MOTPAYEHO HEpalMoHalbHO. PaboTa ¢ TEXHUYECKON JTUTEPATYpPOM CKIIAIBIBACTCS U3
yMEHUSI T0/100paTh HEOOXOAUMbIE KHUTH, PAa300paThCsi B HHUX, 3aKOHCIIEKTUPOBATD,
BbIOpATh INIABHOE YCBOUTH U MPUMEHHUTH HA MPAKTHKE.

7. ®OH/I OLIEHOYHBIX CPEICTB
7.1  MeTtoabl KOHTPOJIS U OLIECHUBAHUS Pe3yJIbTATOB 00yUeHHUsI

B nmpomnecce 00yueHHMs HCHOJB3YIOTCS CIEAYIOLIME OIEHOYHBbIE (DOPMBI
CaMOCTOSTENIbHON pPabOThl CTYACHTOB, OLIEHOYHBIC CPEJCTBAa TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH Y MMPOMEKYTOUHBIX aTTECTAIIUN:

-MIOJITOTOBKA K JIAOOPATOPHBIM 3aHSITHSIM U BBITIOJTHEHUE U 3aI1IUTA UX;

- BBITIOJIHEHUE KOHTPOJIbHBIX 3aJJaHUI, B BUJIE TECTOB.

7.2 Illkaja u KPpUTEPUH OLIEHUBAHNS Pe3yJILTATOB 00y4eHHs
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Ha noaroroBky otBera ctyneHty orBoautcs 40 muHyT. OTBET COAEPKUT
JIBE YaCTH: OTBET Ha TEOPETUUCCKHUM BOMPOC U MOJATOTOBKA aHHOTAIMH I10 TEKCTY
o0beMoM 1000 3HakoB. OTBET OIICHUBAETCA KaK «3auTCHOY» JIMOO «HE 3a4TECHOY.
OrneHka «3a4T€HO» O3HAYACT, YTO KOMIICTCHIIMM OCBOCHBI, «HE 3a4TCHO» -
KOMIIETCHITUHM HE OCBOCHBI.

Ikana
Onucanue
OLICHUBAHUSA

BrinonHeHs! Bce BUbI yueOHOM paboThl, TPe1yCMOTPEHHbIE YU€OHBIM IJITAHOM.
CTyneHT JEeMOHCTPUPYET COOTBETCTBME 3HAHWI, YMEHUH, HaBBIKOB
MPUBEACHHBIM B TaOJMLax IOKa3areseil, omepupyeT MNpuoOpPEeTEeHHBIMU
3aureno 3HaHUSIMU, YMEHUSIMU, HABBIKAMH, MIPUMEHSIET UX B CUTYalUSX MOBBIIICHHON
cioxHocTd. [Ipu 3TOM MOryT OBITH JOMYIIEHbI HE3HAUMTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYIHEHUS NIPU aHATUTUYECKUX OIEepalusiX, IepeHOCe 3HAaHUI

Y YMEHUH Ha APYTHe KOHCTPYKLIHH.

He BbINOAHEH OMH MM (0Jiee BUIOB y4eOHOM paGoOThI, MPEAyCMOTPEHHBIX
yueOHbIM 11aHoM. CTYEHT JIEMOHCTPHPYET HEMONHOE COOTBETCTBUE 3HAHMUH,
YMEHHH, HaBBIKOB NPUBEICHHLIM B TAa0JMIAX MOKa3aTelel, IOMyCKArTCs
He 3a4TeHO | spauprenphble ommGKY, TPOSBILETCS OTCYICTBUE 3HAHMI, yMEHHIl, HABBIKOB
10 PsIy NMOKa3aTeNel, CTYIEHT UCTIBITHIBAET 3HAUYNTENBHBIE 3aTPYAHEHHS TIPU
ONEPUPOBAHUM 3HAHMAMU M YMEHMAMH IIPH HUX IIEPEHOCE Ha JPYIHE

KOHCTPYKIHH.

7.3 OueHo4yHbIE CPeACTBA
7.3.1. Texymuii KOHTPOJIb
[Tpumepnbie TeMbI pedhepaToB:

1. Hctopus pa3pabOTKu 1 MPOU3BOJICTBA JIEKTPUUECKUX TPAHCIIOPTHBIX CPENICTB.
OCHOBHBIE NTOHATHS U ONPENEIICHUS.

2. TpebGoBaHUs K DIEKTPOOOOPYAOBAHHIO ITEKTPUUECKUX TPAHCIIOPTHBIX CPEJICTB.

BHelHue Bo3eicTByOMNE (PaKTOpbI

TpaHcnopTHBIE CpeICTBA C KOMOMHUPOBAHHOW YHEPTOYCTAHOBKOM

DnekTpoaBUTaTeNu

OO111e BONpoChl TEOPUH FIMEKTPUUECKUX MAIIUH

ACHHXPOHHBIN TATOBBINA ANEKTPUUECKUI IBUTATEIh

CHHXpOHHBIN TATOBBIN JIEKTPUUECKUI IBUTATEIh

DNeKTpOnpHUBO.

© o N Ok w

VYpasiieHue v TUHaAMUKA 3JIEKTPONPHUBOJIA
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10. lunamMuka 37eKTpOnpuBoOIa

11. TorutMBHBIE DJIEMEHTHI

12 T1punHimmns! paOoTHI TOTUTUBHBIX 3JIEMEHTOB M TEXHOJIOTUH.

7.3.2. IlpomexxyToUHast aTTeCTaIUS

No Bomnpoc DTaJIOHHBIN OTBET

ILIL

1. Kakue  BHemmnue | Ha paboty 31ekTpooOOpynOBaHUS IEKTPUUECKUX

BO3JICHCTBYIOIIME | TPAHCHOPTHBIX CPENICTB BIMSIOT: MEXaHHYECKHUE,
(dakTopbl BIMSIOT | TEPMUYECKUE,  KIMMAaTU4YeCKHE,  XHUMHUYECKHE,
Ha AIIEKTPUYECKHUE (IIEKTPOMArHUTHBIC) (PaKTOPHI.
aeKTpoobopyaoBa | Ha moiHOTY U cTeneHb BO3EUCTBUS ATUX (PAaKTOPOB
HUE OKa3bIBAIOT BIMSAHUE: MECTO U YCIOBHUS Pa3MEIICHUS
EKTPUYECKUX Ha TC, ycnoBus  3SKCIulyaTaluu,  YCJIOBHS
TPAHCIIOPTHBIX UCIIOJIb30BaHus (110 KaKuM J0poram, B Kakoe Bpemsl
CpencTB? CYTOK), THUI TPAaHCIIOPTHOTO CPENCTBa (IOPOXKHOE,
BHEJIOPOKHOE), HAMPSKEHUE IJIEKTPUUECKOM CETH.

2. | BuemmposiBisitorcsi | MexaHudeckue BO3JICVICTBYIOILIHAE (bakTopsI
MEXaHUYECKHE NPOSIBIISIIOTCA B BHUJAE BUOpalMii W yJIapoB cO
BO3/ICHCTBYIOLIME CTOPOHBI OCTAJIBHBIX NIEeMEHTOB TC M BHEIMIHMX
dakTopsi? YCTPOUCTB, 1 0OBEKTOB.

3. | BuemnposBisitorcs | XuMHUYECKHE BO3JICHCTBYIOIIINE bakTopsl
XUMHUYECKHE NPOSIBISIFOTCS. B BHUJIE BO3JACHCTBHUS XUMHYECKUX
BO3/ICHCTBYIOLIINE BEUIECTB M COEIMHEHUH (Macia, OXJIaXJarolas
bakTopsi? JKUJIKOCTh, XUAKOCTh ['YP, Moromme cpencrsa,

KHCJIOTBI, IIEJIOYM, O30H), a TAKXKE JJIMTEIBHOrO
BO3JICUCTBHSI COJITHOTO TyMaHa (JOpPOXKHbBIE
peareHTbl, aTMoc(epa IPUMOPCKUX PaioHOB).

4. | Buem3zakmouaercs | TepMuueckoe ©  KIMMATHYECKOE BO3ICHCTBHE
TEPMHUYECKOE U 3aKJII0YAETCS B  BO3JCUCTBUM  MAaKCUMAaJbHBIX,
KJIMMaTHYECKOE MHUHHUMAJBHBIX TEMIIEPATYP OKPYKAKOUIEH CpE.bl,
BO3/JCHUCTBUE HA pPE3KHX  W3MEHEHUW  TEeMIepaTypbl, IUIABHOE
ANIEKTPOOOOPYIOBaH | U3BMEHEHUE TEeMIIepaTypbl, BIAXKHOCTH, XOJIOTHON
ue? BOJIBI.

5. | Buemzakmogaercss | DneKTpuueckoe BO3JICHCTBHE Ha
AIEKTPUYECKOE AIIEKTPOOOOPYIOBaHUE 3AKITFOYAETCS B
BO3JICCTBHE HA NepeHanpsLDKeHUsIX, W3MEHEHUU TMOJSPHOCTH

NUTaHUSA, PpE3KOMY OTKJIIOYEHUID [HTAHUS C
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AIIEKTPOOOOPYIOBAaH | TTOCIEAYIONTUM BOCCTAHOBICHUEM, TIOCTEICHHOMY
ue? CHWKCHUS HATIPSKEHUS, ITYJIbCAITNH HATIPSDKCHUS U
T1..

6. | Kakue [lenmn ¢ MakcUMalbHBIM pabOYMM HaIMpPsHKCHUEM
AIIEKTPUUECKHUE TN | MEHBIIIE CPeIHEKBaIPATHIECKOTO 3HAYCHUS
OTHOCSITCS K KJacCy | HampspKeHUst mepemMeHHoro Toka 30 B wim
HanpsokeHul A u B | mocrossHHOrO TOoka 60 B oTHOCATCS K Kitaccy A,

cseimre 30 B, Ho He 60mee 1000 B nmepemenHoro Toka
u cBbIrre 60, Ho He 6ostee 1500 B mocTostHHOrO TOKA
— KJaccy B.

7. Ins  3ammrtel  oT | [IpoBogHMKH BBIPaBHUBAHUS MOTCHIINAJIOB
KaKoTO KOHTAaKTa | MPUMEHSIOT JIJIS 3aIIUThI OT KOCBEHHOT'O KOHTAKTa C
MIPUMCHSIFOT MOTCHITMAIBHO TPOBOAIINMHU YaCTSIMH, KOTOPBIE
IPOBOIHUKHU MOTYT TIOTIACTh MMOJ] HATIPSKEHHE.

BBIPABHUBAHWISI
NOTEHIUAIOB?

8.| Kakoe ycrpoiicTBo | It KOHTPOJSI COCTOSIHHS W3OJIAIUUA TPUMEHSIOT
UCIIOJIB3YeTCSl  JUIA | YCTPOMCTBO ~ KOHTPOJS  M3OJSALUHU,  KOTOPOE
KOHTPOJIS COCTOSIHUS | OCYIIIECTBIISICT HU3MEpCHUE COTIPOTHUBIICHUS
M30JSIIN U KaK OHO | M30JISIIUH. Y CTPOMCTBO TTO3BOJISIET KOHTPOJIUPOBATH
pabortaet? HECUMMETpUYHOE  (OJIMH  TOJIIOC)  CHIDKEHUE

COTPOTHUBJICHUSI M3OJIAINK WM HECUMMETPUYHOEC
3aMbIKaHHUE MOII0CA Ha KOPITYC.

9.| Kakoe be3omacHBIM cunTAETCSl COMPOTUBIICHUE HE HIKE
COIPOTUBJICHUE yem 500 Om/B
U30JISIIIAYA CUUTACTCS
0e30MmacHbIM?

10, Kakoe [IpoBOHUK BBIpAaBHUBAHUS TOTCHIIMAJIOB JTOJDKCH
CONPOTHUBIICHUE uMeTh comportuBieHne He Oosiee 0,2 OM mnpu
JOJIEH UMETh | mpoBepke TokoM He MeHee 0,1 A.

IPOBOHUK
BBIPAaBHUBAHWSI
MOTEHI[UAIOB?
11, Yro npuMEHSIOT AJIs JIns TOBBIMICHUST AJIEKTPOOE30MAaCHOCTH B

TIOBBIIICHUS
AIIEKTPOOE30MaCHOCT
u B

ycraHoBkax a0 1000 B mnpumeHsoT IBOMHYIO
(OCHOBHYIO M JIOTIOJHUTEIBHYIO) WU YCUJIEHHYIO
M30JISIIAI0 TOKOBEIYIIMX YaCTEM.
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AJIEKTPOYCTAaHOBKAX
?

12/ 3a  kakoe Bpewms | [To Ti00anbHBIM HOpPMaM 3JIEKTPOOE30MACHOCTH
JOJKHBI KOHJEHCATOpbl ~ JOJDKHBI  pa3psauTbCsi 10
pa3psAInUTHCA HampspkeHust He Oosnee 60B wim 10 ypoBHSA
KOH/ICHCATOPbI 3armaceHHou sHepruu He Bhime 0,2 Jx 3a Bpems 1
BBICOKOBOJIBTHOT'O cek. (momyckaercs 10 3 CeK C MPUMEHEHHEM Mep
ANIEKTPOOOOPYIOBAH | UCKITIOYAIOIIUX MPSIMON KOHTAKT C TOKOBEYIIIUMHU
usi? JacTsIMU).

13/ 3a cuer wdwero Yy|3a cueT pa3sNTMYHOW WHAYKTUBHOCTH OOMOTKH

CUHXPOHHO- anektpoaBuratenss mo ocsMm d m q. Ilo ocu d
PEaKTUBHBIX UHAYKTUBHOCTh OOMOTKHM BBIIIE, YTO IO3BOJSET
JBUTATEIEH peanu3oBaTh PEAKTUBHYIO J00aBKY KpPYTSILETO
MOJTy4aeTcs MOMEHTA.
MOJYYUTh  OOJBIITNI
KpYyTSAIIMA  MOMEHT
0 CPAaBHEHHUIO C
CUHXPOHHBIMU?

14, Ina  kakux weneit | CKoc MOJIFOCOB BBINOJHSETCS C LENBIO YIyULICHUS
BBIIIOJIHAETCS ~ CKOC | paclpeicSIeHHsT 1O B BO3AYIIHOM  3a30pe
IIOJIFOCOB poTOpa | MallMHBI, CHWKCHHUSI rapMOHUYECKHUX
AIIEKTPOABUraTENsI? | COCTABIISIONIMX M MPUOIMKEeHUs (HOPMBI MOJS K

CUHYCOUJAIBHOM.

15, ITouemy OJC | Oto  00ycioBICHO  peallbHOW  KOHCTPYKIIHEH
peaJIbHOTO JBUTATENS: W3-32 pPACHpPEIEICHUs KaTyleK I10
AIEKTPOJBUTATENS pa3HBIM I1a3aM B KaTylIEYHOM TIpynmne, H3-3a
HUKOT/Ia HE MOKET | HEpaBEHCTBA Illara BUTKa 3yOLIOBOMY JEJIEHUIO, U3-
JIOCTUYb 32 CcKOca IOJIOCOB M ma3oB.  JlaHHbIE
MaKCHUMAaJIbHOTO KOHCTPYKTHUBHBIE MEPONPUATHUS JENAIOTCS C LENbIO
TEOPETUYECKOTO YIIYYIIEHHS] TAPMOHUYECKOTO COCTaBa.
3HAYCHHUS?

16, Kakwue OCHOBHbIE | MakCUMaJIbHOE HHEPreTUYECKOe MPOU3BEACHUE,
napamMeTpsl OCTaTOYHAs] MHIYKTUBHOCTbH, KO3pLIETUBHAsA CHUJIA,
ITOCTOSIHHOT'O TeMIlepaTypa pa3MarHuIuBaHU.

Mar"uTa
PUMEHSIEMOT0 B

3NEKTpoaBUraresie?
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17.

st

IIPUMEHSIOT

qgero

IITUXTOBAHHBIC
KOHCTPYKIIUU
poTopa U cTaropa
AJIEKTPOABUTATENS?

st NEePEMEHHBIX  TMOTEPh B
AJIEKTPOJIBUTATENEC CBA3AaHHBIE C HABEJICHUEM TOKOB

CHMXCHUA

DyKO U NEPEMAarHNYMBAHUEM MATEPUATIA.

18.

Ot

IIOCTOSAHHBIC TTIOTCPH

YCro 3aBHCAT

B JICKTPOABHUI'ATCIIC

[IocTosiHHBIC IMOTCPU 3aBUCAT OT TOKa CTATOpa
QJICKTPOABUIATCIIA U OT COIIPOTUBJICHUA OOMOTKH.

19.

Or
HIepeMEHHbBIE IIOTEPH

qero  3aBUCAT

B
3NEKTpOABUraTEIEe?

B nmnepBoM mpuOIMKEHUHM TOTPU 3aBUCHT:
ANEKTPUYECKON  YaCTOTHI WUHIYKIUU

oT
MalllMHBI,
MAaravuTHOI'O I10JIAA B BO3AYIIIHOM 3a30PC, OT YaCTOThI
oT

BpallleHUsT ~ POTOpA,

(rapMOHHUYECKUN COCTAB) MATHUTHOTO TOJIfA, T.€. OT

CHUHYCONIAaJIbHOCTH

KOHCTPYKIIHUU.




