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1. HeJII/I, 3alaY1 1 INIAHHPYEMBIC PE3YJIbTATbI Oﬁy‘leHI/Ifl o AMCIIUIIJINHE

K ocHOBHBIM meJsiIM OCBOCHMS JUCUMIUIMHBI « TpaHCHOPT M YCTOWYMBOE
Pa3BUTHE» CIIEAYET OTHECTH:
MOJITOTOBKA CTYIEHTOB K CaMOCTOSATEIbHOM JEATEIbHOCTU B COOTBETCTBUHU C
TpeboBanusimMu DenepalbHOrO TOCYAAPCTBEHHOTO 00pa3oBaTEIbHOTO CTaHiapTa
BbIcIIero oOpazoBaHus 1o crnenuaabHOCTH 01.04.02. « YrpaBieHue B TEXHUYECKUX
cucTemMax», npoduib MOJATOTOBKH «BbICOKOABTOMATH3MPOBAHHBIE TPAHCIIOPTHHIC
CpEICTBAY.
K ocHOBHBIM 3ajayaM OCBOCHHUS AUCHUIUIMHBI « TpaHCTIOPT U yCTOMYMBOE
Pa3BUTHE» CIIEAYET OTHECTHU:

— (¢dopMHUpOBaHUE TPEACTABICHUS O KOMIUIEKCE JKCIUTyaTallMOHHBIX CBOWCTB,
OTIPEACIIAIONIMX OCOOCHHOCTH (PYHKIIMOHUPOBAHUS IJICKTPUUECKUX TPAHCIIOPTHBIX
CpEJICTB, MX CUCTEM U arperaros;

— OCBOEHHME OONMX MPHUHIMIOB U OCOOCHHOCTEH METOJIMK MaTeMaTH4eCKOro
OIMCaHUsl YKa3aHHBIX CBOWCTB;

— (¢dopMHUpOBaHHUE HABBIKOB MOJTy4eHHs Ha 0a3€ N3y4EHHBIX METOIMK KOHKPETHBIX
JIAHHBIX 00 PKCIUTyaTaIlMOHHBIX CBOMCTBAX DJICKTPUYECKUX TPAHCIIOPTHBIX CPEACTB,
UX CHUCTEM, arperaTtoB M BJIMSHUE HA HUX Pa3JIMYHBIX KOHCTPYKTUBHBIX U BHEIIHUX
(hakTopoB.

OO6yuenue 1o nucUIImHe « TpaHCTIOPT M yCTOMYMBOE Pa3BUTHEY HANIPABICHO
Ha (GOPMHUPOBAHUE Y OOYHAIOIIUXCS CIASAYIOIMUX KOMITETEHITUM:

Koa vy HamMeHOBaHMe KOMIIE Te HIUIA I/IH)_II/IKaTOPBI JOCTHXKCHUSA

KOMII€E TCHIIUHN

YK-1. CiocobeH oCcyImecTBISITh MOHCK,
KPUTHYECKHHA aHAM3 ¥ CUHTE3 MHpOpMaIVH,
HPUMEHATh CHCTEMHBII TOAXOM ISl PEICHHUs
NOCTABJICHHBIX 3a/a4

NYK-1.1. AHammupyeT TpoOIeMHYIO
CUTYaIMI0 KaK CHCTEMY, OCYIIECTBIIET €&
JIEKOMTIO3HIIMIO | OTNPEJIETISIET CBSI3U MEXKIY ee
COCTAaBJISIOIIAMH.

NYK-1.2. OnpenensieT MpOTHBOPEYUBOCTh U
npoOenbl B MHpOpMALIUH, HEOOXOMMMOMN ISt
peleHus MpoOJeMHOM CUTYyallH, a TaKke
KPUTHYECKN OICHUBAET PEJICBAHTHOCTH
UCTIONb3YEMBIX HMH(POPMAIIHOHHBIX
WCTOYHHUKOB.

NYK-1.3. PazpabaThiBaeT 1 coiepKaTelbHO
apryMEHTHpYeT CTPATETHIO PEIICHUs
NpoOJIEMHON CUTyalli HAa OCHOBE CHCTEMHOTO
Y MEXKIUCIMIUTMHAPHOT'O TIOAXOIOB C YUETOM
OIICHKH CYIIECTBYIONIMX PHCKOB U
BO3MOXKHOCTEM HX MHHAMHU3ALMU.

OI1K-3 CriocobeH yrpaBisiTh KU3HEHHBIM
IMKJIOM HMEDKCHEPHBIX TPOIYKTOB C y4ETOM

NOIIK - 3.1 3HaeT KOHCTPYKUHUH U
TJIAaHUPOBAHUE Pa3pabOTKH KOHCTPYKITUMA
ATC n uX KOMIIOHEHTOB;




SKOHOMUYECKUX, 3KOJOTHMYECKUX U NOIIK — 3.2 YMeeT mi1aHupoBaTh pa3padoTKy
COLMAJILHBIX OTPaHUYECHU koHCTpyKui ATC 1 MX KOMIIOHEHTOB;
NOIIK- 3.3. Bageer npakTu4eCKUMHU
HaBBIKaMU INIAHUPOBAHUS KOHCTPYKIIU I
KOMITOHEHTOB.

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/bHOM NPOrpaMMbl

JlucuuIiMHa OTHOCUTCSA K 4HCIy (aKyJbTaTHBHBIX MHCIUIUIMH OJioka b4.
«JIMCUUTIITMHBL (MOTYIIN ).

Jucumrummiaa B3auMOCBsI3aHa JIOTUYECKHA U COAEPKATEITbHO-METOAUUECKH CO
CIEAYIOUMMHU TUCUUILUTMHAMU U TipakTukamu OI1:

— MaremaTtrueckoe MOeMMpOoBaHre pab0unX MPOIIECCOB aBBTOMOOKIIA.
— [{udbpoBbIe TEXHOJOTHH B aBTOMOOMIIEC TPOCHHUH.

— CucteMbl yIpAaBICHUS JBW)KCHUEM DJICKTPHYECKHX TPAHCIIOPTHBIX
CPEICTB.
— MatemaTtniaeckoe MOJISTMPOBaHHEe PA0OYHX ITPOIIECCOB aBTOMOOWIIS.

3. CTpyKTYypa H coaepKaHUe TUCHUTLTHHBI

OO61mas TpyA0EMKOCTh AMCIMILIMHBI COCTABIIIET 2 3adeTHble eauHuIlbl (36
4acoB).

3.1 Buabl yueOHO# padoThl U TPYI0EMKOCTH
(mo hopmam oOydeHUS)

3.1.1. Ounas popma 0OyueHus

Ne Koau | CemecTpbl
n/n Bua yue6Hoii padoThI 4ecTBO 3
4acoB
1 | AynutopHble 3aHATHS 36 36
B ToMm uucae:
1.1 | Jlexkuwm 18
1.2 | CemuHapckue/mpakTHUECKUE 3aHATHS
1.3 | JIaBopaTopHbIe 3aHATHS 18
2 CamocTosiTeibHasi padoTa
3 | IlpoMe:kyTOYHASI aTTeCTANMSA
DK3aMeH
Htoro 36

3.2 TemaTudecKuii IUIAH U3Yy4eHUS U CUUTLIMHBI
(mo ¢popmam 0OyueHuUs )

3.2.1. Ounas popma 00yueHus
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Paznen 1.
1.1 | Ucropus pa3paboTku 1 IPOU3BOACTBA 4 2 - 2 - -
ANEKTPUYECKUX TPAHCIOPTHBIX
cpeactB. OCHOBHBIE TOHATHUS U
OTIpEJICTICH UL
1.2 | TpeGoBaHUSs K 3JIEKTPOOOOPYIOBAHIIO 4 2 - 2 - -
JNEKTPUYECKUX TPAHCIOPTHBIX
cpeAcTB. BHelHue BO3AEHCTBYIOIME
(akTopsI
1.3 | TpancnopTHbIE CpeCTBA C 4 2 - 2 - -
KOMOMHHPOBAaHHOMN YHEPTOYCTaHOBKOU
1.4 | O6ume BOMPOCH TEOPUH 4 2 - 2 - -
ANEKTPUYECKUX MAIMH
1.5 | ACHHXPOHHBIH TATOBBII 4 2 - 2 - -
JNEKTPUYECKUI JIBUTATEIh
Pazpen 2.
2.1 | CHHXpOHHBIN TATOBBIHN AIECKTPHUICCKAIN 4 2 - 2 - -
JIBUTATEIh
2.2 | YopaBieHue U TUHAMHKA 4 2 - 2 - -
3JEKTPONPUBOJIA
2.3 | IIpuHIUTIBI paOOTHI TOTLTUBHBIX 4 2 - 2 - -
9JIEMEHTOB U TEXHOJIOTHM.
2.4 | IlpuMeHeHUE TOTITUBHBIX YJIEMEHTOB B 4 2 - 2 - -
THOPUTHOM HCTOYHUKE SHEPTUH.
Hroro | 36 18 18 - -

3.3  ConepxxaHue TUCHUNIAHBI
3.1.JIekunoHHBIN MaTepHral

Tema 1. UcTopus pa3padoTK U NPOU3BOACTBA JJIEKTPHYECKUX TPAHCIIOPTHBIX
cpeacTB. OCHOBHBIE NOHATHUS U ONIPEIEIICHUS.

Tema 2. TpeboBaHUs K 3JICKTPOOOOPYIOBAHUIO AIEKTPUUECKUX TPAHCTIOPTHBIX
cpencTB. BHemnHne Bo3AeHCTBYIONME (PaKTOPHI

Tema 3. TpancrmopTHbIC CpeACTBA C KOMOMHUPOBAHHOM YHEPTOYCTaHOBKOM

Tema 4. OO1e BOnpoChl TEOPUH SIEKTPUYECKUX MAIIUH

Tema 5. ACHHXPOHHBIH TATOBBIH JEKTPUUECKUI IBUTATEND



Tema 6. CUHXpOHHBIN TATOBBIN AMEKTPUIECKUIA TBUTATENH
Tema 7. YnpasieHue v JuHAMUKA JIEKTPONPUBOJIA
Tema 8. [Ipunnunb! paGOTH TOTUTUBHBIX 3JIEMEHTOB M TEXHOJIOTHA.

Tema 9. [IpumeneHue TOIMBHBIX AJIEMEHTOB B THOPUIHOM HCTOYHUKE SHEPTUU.

KypcoBoil npoeKT He MPeAyCMOTPEH M0 y4eOHOMY IUIaHy
4. YueOHO-MeTOAM4YecKoe M HH(popManMOHHOE oOecrevye Hue

4.1 HopmatuBubie nokymeHThl 1 'OCThI

1. TOCT P 59102-2020 «DnekrpoMoOWIM #  aBTOMOOWIILHBIC
TPAHCTIOPTHBIE CPEICTBA C KOMOMHUPOBAHHBIMU YHEPTOYCTAHOBKAMID)
TepMuHBI 1 ONIpEAETICHUS.

2. TOCT P 59127-2020 «DnexktpomMoOuian W aBTOMOOWIIbHBIC
TPAHCIIOPTHBIE CPEICTBA C KOMOMHUPOBAHHBIMU 3HEPTOYCTAHOBKAMM»
Nnentudukanus.

4.2  QOcHoBHas JIUTepaTypa

1. Haraiiies, M. B. ATC ¢ kOMOMHMpPOBaHHBIMH HHEPTOYCTAaHOBKaMU
(KDY)/ M. B. Haraiine, A. A. DiiauHoB. — M. : DKOJIOrUS MAIIHHOCTPOEHUS,
2014. — 442 c.

2. Haraiinie, M. B. Dnekrpomo6uim / M. B. Haraiiiies, A. A. DiiauHoB. —
M. : Dxonoruss Maumuoctpoenus, 2014. — 515 c.

3. Eppemor W.C. Teopus u pacy€r TATOBOTO HIEKTPONPHUBOIA
anekTpoMoOwmien. Ydeb.mocobue i By3oB 1o cmer. «l'opoackoit
ANEKTPUUECKUA TPAHCIOPT» U «IJEKTPUYECKAsd TAra W aBTOMAaTH3ALUA
TAroBBIX yecTpoicTy / moa pen. — 1.C. Ebpemosa. M. : Beicias mixosta, 1984.
- 383 c.

4.  3marun, 1. A. DnekrpomoOwm u tuOpunnaeie aBTomoowmm / I A.
3narun, B. A. Kemenos, U. I1. KceneBuu. — M. | Arpokoncanr, 2004. —416 c..

5. bornanog, K.JI. OCHOBBI TATOBOT0 3JICKTPOIIPUBOIa: Yued nmocooue/
K.JI. bornano—M. : MAJIN. - 2009, 57 c.
6.  KoHCcTpyKinu COBpEMEHHBIX TPAHCTIOPTHBIX CPEICTB Ha AJIEKTPUYECKOM

tare / K.E. Kapnyxun, P.X. Kypmaes. M: ®I'VII «HAMIMN», 2019 r. — 196 c.



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

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

4.3  lonoJiHUTebLHAs JTUTEpaTypa

1. Kceneuy, NL.I1. Uneonorus npoeKkTHpOBaHUs SJIEKTPOMEXAHNY €CKUX CUCTEM
s tubpunnoii moownsHoM Texnuku / W.II. Kcenesnu, JI.b. M3ocumon//
Tpakrops! u cenbcko-xo3sicTBeHHbIEe MamHbL. — 2007. — Nel.

2. Bonbaek, AWM. Dnekrpuyeckue MalMHbl. MalMHbl MEPEMEHHOTO TOKa:
yueOnuk 1yt By30B/ A.W. Bonbaek, B.B. TTonos. — CI16.: ITutep, 2010. — 350
C.

3. Kompinos, W.II. Dnextpuueckune wmammHbl: ydeOHMK s By3oB /MLII.
Komnbinos. — M.: DHeproaromuzaar, 1986. — 360 c.

4. Konbuios, N.II. Maremarnaeckoe MOAEIUPOBAHUE IEKTPUUECKUX MAIIUH:
yue0. 11t By30B / WLII. Kombinos. — M.: Beicias mikoma, 2001. — 327 c.

5. Ctporanos B.W. Maremarnyeckoe MOAETMPOBAHUE OCHOBHBIX KOMIIOHEHTOB
CUJIOBBIX YCTaHOBOK 3JIeKTpoMoOuieid u apromoomieii ¢ KOVY: yued. nocobue
/ B.W. Ctporanos, K.M. Cugopos. — M.: MAJIH, 2015. — 100 c.

6. OBunHHUKOB, U. E. BeHTHIIbHBIC 2JICKTPUYECKUE IBUTATEIN U MPUBOJ] HA UX
ocHOBe (Maias u cpeansisi mouHocTts) / M. E OBunnHuKOB : Kypc nekumid. -
CII6. : KOPOHA-Bek, 2006. - 336 c.

7. bexumer P.®. O6nmii kypc anmekTponpuBoja: yueoHoe mocooue / P.D.
bexumes, F0.H. [lemenTtheB; HammoHanbHBIN HcCeqOBaTEIbLCKHI ToMCKUM
MOJIMTEXHUYECKUM  yHuBepcurer. —  Tomck: HM3n Bo  Tomckoro
MOJMTEXHUYECKOTO yHUBepcutera, 2010. — 302 c.

8. Bacunbes b. HO. DnekrponpuBoa. JHepreTuka 31eKTponpuBoaa. YUeOHUK. —
M.: COJIOH-IIpecc, 2015. — 268 c.

9. Anyuun A.C. CucTeMbl yripaBieHUs JEKTPOTNPUBOIOM: y4E€OHUK JJIsl By30B.
— M. : I3narensckuii njom MOU , 2015 — 373 c.

10. Kamaues IO.H. BektopHoe perynmupoBanue (3amerku npaktuka) / FO.H.
Kamaues: Metonuueckoe nmocooue. M.: DPO, 2013. — 63 c.
http://privod.news/files/kniga www_3.pdf



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

11. becnamoB B.SJ. Dnexkrpuueckume wMammubl: yudeb. Ilocobuwe s
CTYJICHETOB BBICIIL yueOHBIX 3aBeacHui / B.S1. becnamos, H.®. KoTtenenern. —
M. : I3parenbckuid neHTp «Akanesmusy, 2006. 320 c.

12.  Anomnuenko, B.I'. IlpakTMkymM 0O TEOpHUHM [BUKEHHUS aBTOMOOWIIS
[Dnexrponnblii pecypc]: yued. mocobue — DIIEKTPOH. AaH. — KpacHospck :
CdY, 2013. — 116 c¢.— Pexum noctyma: https://e.lanbook.com/book/64569.
— 3ary. ¢ ’KpaHa.

4.4  DaekTpoHHBbIE 00pa3oBaTeIbHbIE PeCypChl

DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAUH»
www.biblioclub.ru

9BC «BOOK.ruy» https://mww.book.ru

DBC «ZNANIUM.COM» www.znanium.com

4.5 JluueH3MOHHOE U CBOOOHO pacpocTpaHsieMoe NMPOrpaMMHoOe
odecneyeHue

. Office / Poccuiickuii makeT o (pUCHBIX IPOTPaMM

4.6  CoBpemeHHbIe TpodeccHOHANbHBbIE 0a3bl JAHHBIX U HHGOPMAIHOHHbIE
CIPaBOYHBIE CHCTEMbI

.1 http//rushim.ru/books/electrochemistry/electrochemistry.htm - snexTponnas

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

. Koncynprant [lmoc - cipaBouHasi mpaBoBasi cucTeMa (JOCTYM MO JOKAIbHOU
CETH C KOMITbIOTEPOB OUOIMOTEKN)
. CJ10 Mockosckoro Ilomurexa

5. MaTepuajibHO-TeXHHYECKOe o0ecreyeHue

CnemmammzupoBansble  aynuropun  «llepemoBass MHXKEHEpHas [IIKOJA):

AB4701 u AB4710 ocHaiieHHbIE TPOEKTOPOM, IKpaHom, [[IBM.

6. MeToanuecKne peKoMeH 1Al i1

6.1 MeToanueckue peKOMEHIANNH IJIsl MPeNnoaaBaTe/is N0 OPraHu3annuu
o0yuyeHus


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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OCHOBHBIM TPEOOBAHKEM K ITPEMOABAHUIO TUCITUTUIMHBI SIBIISIETCS TBOPUYESCKUNA
MPOOJIEMHO-TUATIOTOBBIN MOJIXO0, MO3BOJISIIONIMIA MOBBICUTh MHTEPEC CTYJECHTOB K
COJIEpKaHUIO0 YUYeOHOTO MaTepuara.

OcHoBHass popma M3yUEeHHsS] U 3aKPEIUICHUS] 3HAHUM MO ATOU JUCIMIUIMHE —
JeKIuMu W JabopartopHbie 3aHsATHA. [IpernonaBarens MOJDKEH MOCIEA0BATEIBHO
BBIUMTATh CTYJECHTaM PsIJ] JICKIIUA, B X0J1€ KOTOPBIX CIEAYET COCPEAOTOUNTh BHUMAHNUE
Ha KIIIOYEBBIX MOMEHTaX KOHKPETHOIO TEOPETUYECKOTO Marepuana, a TaKxKe
OpTaHW30BaTh TNPOBEIACHUE JIAOOPATOPHBIX 3aHITHH TakuM o00pa3oM, dYTOOBI
aKTUBU3UPOBATh  MBINUIEHUE CTYACHTOB, CTUMYJIMPOBATH CaMOCTOSITEILHOE
U3BJICUCHHE UMM HEOOXOJUMOW HH(POpMAIMU U3 PA3JIMYHBIX HUCTOUYHHUKOB,
CPABHUTEIbHBIA aAHAIW3 METOJIOB  PEIICHHM, COIMOCTABICHUE TMOJTYYECHHBIX
pe3yabTaTtoB, GOPMYIMPOBKY M apTYMEHTAIMI0O COOCTBEHHBIX B3TJISIIOB HA MHOTHE
CIIOPHBIE MPOOIEMBI.

OCHOBY y4€OHBIX 3aHATHIH MO TUCIUILINHE COCTABJIAIOT JIEKIIMOHHBIC 3aHSITHS.
Ha nmepBoM 3aHsTHM NO JaHHOW y4eOHOW NMCIMIUIMHE HEOOXOJAMMO O3HAKOMHUTH
CTYJICHTOB C TIOPSJIKOM €€ U3YUEHUSsI, PACKPBITH MECTO U POJIb JTUCITUIUIUHBI B CUCTEME
HayK, €€ MPAKTUYECKOE 3HAYECHNUE, OTBETUTh HA BOMPOCHI.

Teopernueckoe U3y4eHre OCHOBHBIX BOMPOCOB PA3JIEJIOB JUCIIUIUINHBI JOJIKHO
3aBepIIaThCs JadoparopHoi paboToit. Tembl 3aa4u, mpeaaraeMplx CTYJAEHTaM JIJIst
peIIeHUsS Ha MPAKTHYECKUX 3aHATHUSX, JOJDKHBI OBITh MAKCUMAILHO MPUOJIMKEHBI K
TEMaM TNOCJIEAHUX JEKUMWA [0 [JaHHOM JUCUUIUIMHE. B CBSI3M ¢ yKa3aHHbBIM,
1eecooOpa3eH TECHBIM KOHTakT JIeKTopa ¢ MPEenoJaBaTesiMH, BEAYIUMH
Ja00paTOpHbIE 3aHATHS.

N3yuenne muCHUIUIMHBL 3aBepiactcsi 3k3amMeHOM. OIEHKa BBICTaBISIETCS
npenojaBarenieM U OObSIBIsIeTCs Tociie oTBeTa. [IpernomaBarens, MPUHUMAIOIIHMA
AK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a MPABUJIbHOCTh BBICTABIICHUS OIICHKHU.

[Iporpamma cocTaBjeHa B COOTBETCTBUU ¢ DenepanbHbIM roCy1apCTBEHHBIM
00pa3oBaTeILHBIM CTAaHAAPTOM BBICIIIEr0 00pa3oBaHus 10 crienuanbHocTh 23.04.02
«HazemHbIe TpaHCTIOPTHO-TEXHOJOTUYECKUE CPEICTBA.

6.2 MeToanueckue yKka3anusl JJs 00y4aOIIUXCS M0 0CBOEHHIO THCIUNINHBI

CamocTosiTenpHas paboTa CTYACHTOB MPEICTABISIET COO0M BaXKHEHIIIEe 3BEHO
ydeOHOTO Tpollecca, 0e3 MPaBWIBHONW OpraHM3aIllid KOTOPOTO OOYYaroIMiCs HE
MO>KET OBITh BHICOKOKBAIM(UIIPOBAHHBIM BBIITYCKHUKOM. CamocTosITeIbHas padboTta
SBIISIETCS OJTHUM U3 BHUJOB y4eOHbIX 3aHATUH. Llens camocTosiTenbHOM paboThl —
IIPAKTUYECKOE YCBOEHUE CTYZAEHTAMHU BOIIPOCOB YCTPOUCTBA TPAHCIIOPTHBIX CPEACTB,
paccMarpuBaeMbIX B MPOLIECCE U3YyUEeHUs AUCUUIUIMHBI. CaMocTosITeNnbHas padoTa
CTYJICHTOB HAIlpaBJICHA HA HM3Y4YEHUE TEOPETHUYECKOT0 MaTepHala, MOJATOTOBKY K
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JEKIMOHHBIM,  JTA0OpPaTOpPHBIM, CEMHHAPCKUM  (MPAKTUUYECKUM)  3aHATHUSM;
BBITIOJIHEHUE KOHTPOJIbHBIX 3aJaHUN.

AynuTopHas caMOCTOsTENbHas padoTa MO JIUCLMIUIMHE BBINOJHAETCS Ha
y4€OHBIX 3aHATHUSAX MO HEMOCPEACTBEHHBIM PYKOBOACTBOM IIPEMNO/1ABATENS U 110 €r0
3alaHnio. BHeaynutopHas caMocTosATeldbHas padoTa BBIMOJHSAETCS CTYIEHTOM IO
3aJIaHuIO TpenoaaBaTessi, HoO 0€3 ero HeMmoCPEACTBEHHOI'O y4acTHsl.

3aiayamMu CaMOCTOSITEIbHOM pabOThI CTY/IEHTA SIBIIAIOTCS:

— pa3BUTHUE HABBIKOB CAMOCTOSITENIbHOM yueOHO# paboThI;

— OCBOEHHE COJIEP/KAHNS TUCLIUIUIVHBL,

— yrayOsieHue coaep KaHus U 0CO3HAHUE OCHOBHBIX MOHATUNA TUCIIUILINHBI,

— WCHOJb30BAaHUE Marepuanga, COOpaHHOTO M TOJYYEHHOTO B  XOJ€
CaMOCTOATENbHBIX  3aHATHM  J1d  3(Q(EeKTUBHOW  MOATOTOBKH K
nuddepeHIIMPOBaHHOMY 3a4€Ty W/WJIH SK3aMEHY.

CTyaeHT 10JDKEH IOMHUTh, YTO HAUMHATh CAMOCTOSITENbHBIE 3aHATHS CIIEAYET
C MEPBOr0 CEMECTpa W MPOBOAUTH WX PEryssipHO. KaxIblid CTYJEHT JOJHKEH caM
IUIAHUPOBATh CBOIO CAMOCTOSITENIbHYIO PaboTy, UCXOAS U3 CBOUMX BO3MOXKHOCTEU U
OPUOPUTETOB. DTO CTUMYJHUPYET BBIMOJHEHUE PabOThI, CO3/1aeT 0oJiee CIIOKOWHYIO
00CTaHOBKY, UTO B UTOT€ MOJIOKUTEIBHO CKa3bIBAECTCSA HA YCBOCHUU MaTepuaa.

CTyneHT A0JKEH MIOMHUTD, YTO B IIpo1iecce 00YUEHHsI BAXKHEHIITYIO pOJIb UTPAET
caMOCTOsITeNbHAs paboTa ¢ TexHU4eckoW iureparypoil. Hayuutbcs pabortath ¢
TEXHUYECKOU JIMTepaTypo — BaXKHEHIas 3a1aya cTyienTa. bes aroro HaBbika Oyjer
Ype3BbIUYANHO TPYAHO M3y4aTh MPOTPAMMHBIA MaTrepual, ¥ MHOTO BPEMEHU OyJeT
MOTPAvYCHO HepalMoOHaIbHO. PaboTa ¢ TEXHUYECKOMW JUTEPATypOU CKIIAIBIBACTCS U3
yMEHUS Mo00paTh HEOOX0UMBbIE KHUTH, pa300paThCsl B HUX, 3aKOHCTIEKTUPOBATh,
BbIOpATh IJIABHOE YCBOUTH U MPUMEHUTH HA IPAKTHKE.

/. ®OH/ OLIEHOYHBIX CPE/ICTB
7.1  MeToabl KOHTPOJISl U OLIeHUBAHUSA Pe3yJIbTATOB 00y4eHUs!

B mnpouecce o0ydeHuss HMCHOJIB3YIOTCS CJEAYIONIME OLEHOYHbIE (HOPMBI
CaMOCTOSITENIbHOM pabOThl CTYAEHTOB, OLEHOUHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH Y IPOMEKYTOYHBIX aTTECTAUN:

-IIOJITOTOBKA K TAOOPATOPHBIM 3aHATHUSM U BBITIOJIHEHUE U 3aIUTA UX;

- BBITIOJTHEHUE KOHTPOJIbHBIX 33/]JaHUM, B BUJI€ TECTOB.

7.2  Ilkana u KpUTEPUU OLEHUBAHUS Pe3yJbTATOB 00yYeHUsI
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Ha noarotoBky otBeta ctyaeHTy oTBoAuTCS 40 MuHYT. OTBET CONEPIKUT
JIBE YaCTHU: OTBET HA TEOPETUUECKUN BOMIPOC U MOATOTOBKA aHHOTAIIMH IO TEKCTY
o6bemomM 1000 3HaKOB. OTBET OIIEHUBACTCS KaK «3a4TCHO» JMOO «HE 3a4TCHO.
OlleHKa «3a4TEHO» O3HA4YaeT, YTO KOMIIETCHIIMM OCBOCHBI, «HE 3a4TCHO» -
KOMIIETEHIIUA HE OCBOCHBI.

IHIxana
Onucanue
Olle HUBAHUS
BeimosHeHbI Bce BUIBI y9€OHOH pabOThI, MPETyCMOTPEHHBIC YI€OHBIM ILIAHOM.
CTyneHT JEeMOHCTPUpPYET COOTBETCTBHME 3HAHUW, YMEHUN, HAaBBIKOB
NpPUBEIEHHBIM B TaONUIIax I[OKa3aTeNeil, omepupyer MNpUOOPETEHHBIMU
3auteHo

3HAHMSAMH, YMEHUSMH, HaBBIKAMH, IPUMEHSET UX B CUTYalUsX TOBBIIICHHON
cinoxHoctd. [Ipy 3TOM MOryT OBITH JNOMYIIEHBI HE3HAYMTENbHbIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHHU [IPU aHATUTUYECKUX OIlEpaLlUsIX, IEPEHOCE 3HAHUHN
Y YMEHUU Ha JApyrue KOHCTPYKIIHH.

He BHIMONHEH OMMH WM Oojiee BUIOB y4eOHOM pabOTHI, IIPETyCMOTPEHHBIX
yueOHBIM mIanoM. CTyIEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHMM,
YMEHHH, HABHIKOB IPHUBEICHHBIM B TaONMIAX [TOKA3aTENEH, JOMYCKAKOTCS
He 3a4T€HO | syauyrenpible oUmMOKM, TPOSBIAETCS OTCYTCTBHE 3HAHMH, YMEHHIl, HABBIKOB
0 PsAMy TIOKA3aTeNIel, CTYAEHT UCIIBITBIBAET 3HAYUTEIBHBIE 3aTPYAHEHMS IPH
ONEPHPOBAHUU 3HAHUSAMU W YMEHHSAMHM IIPH HX IEPEHOCE Ha Jpyrue
KOHCTDPYKIIMH.

7.3  OueHoYHBIE CPeICTBA
7.3.1. Texymmii KOHTPOJIb
[IpumepHbIe TeMBI pedeparoB:

1. Ucrtopus pa3pabOTK1 U NPOU3BOJICTBA DJCKTPUUECKUX TPAHCIIOPTHBIX CPEACTB.
OCHOBHBIE TOHSATUS U OTIPEICIICHUS.

2. TpeboBaHUs K 3IEKTPOOOOPYAOBAHUIO FJEKTPUYECKUX TPAHCTIOPTHBIX CPEJICTB.

Bueninue Bo3nelcTByromme (pakTopsl

TpancmopTHBIE CpeIcTBa ¢ KOMOMHHPOBAHHOMN YHEPTOYCTAaHOBKOM

DJIeKTpOABUTATENN

OO61He BOTIPOCHI TEOPHUH IIMEKTPUIECKUX MAIIINH

ACUHXPOHHBIU TATOBBIN AJIEKTPUYECKHUMN JBUTATEIH

CUHXpOHHBIN TATOBBIN SJIEKTPUYECKHUMN JBUTATEIH

DJIEKTPOTIPUBO]L

© 00 NGO Ww

YrpasieHue u TMHaAMUKa 3JIEKTPONPUBO/IA
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10. lunamuka sJIeKTpOMpHBOIa
11. TorMBHBIE YJIEMEHTHI

12 . TlpuHnumns! paOoTh TOTUTUBHBIX AJIEMEHTOB U TEXHOJIOTHIA.

7.3.2. IlpomexxyTOUHAS aTTECTAITUS

No Bomnpoc OTaJIOHHBLINA OTBET

ILII.

1. Kakne  Buemmnwme | Ha paGoTy 31ekTpo0oO0pyI0BaHUS IIEKTPUIECKUX
BO3JICHCTBYIOLIME | TPAHCHOPTHBIX CPEACTB BIIMSAIOT: MEXaHUYECKHE,
(dakTophl  BIUSIOT | TEPMUYECKHE,  KIMMAaTHUYECKHE,  XUMHUYECKHE,
Ha ANEKTPUYECKUE (TEKTPOMArHuTHbIE) (PaKTOPHI.
anekTpoodopyaoBa | Ha mosiHOTY M cTeneHb BO3AeCTBUS 3TUX (PaKTOPOB
HUE OKa3bIBaIOT BIMSHUE: MECTO U YCIIOBUS pPa3MEIIECHUS
ANEKTPUYECKUX Ha TC, ycnoBus SKCIUTyaTalldd, YCJIOBHS
TPAHCTIOPTHBIX UCIIOJIb30BaHMsI (110 KAKKUM JJOPOTaM, B KaKO€ BpeMsI
cpencTB? CYTOK), THIT TPAHCIIOPTHOTO CPEACTBA (JIOPOIKHOE,

BHEZOPOKHOE), HAIPSIKEHHUE DIIEKTPUUECKOHN CETH.

2. | Byem npossuarorca | Mexannueckue BO3/ICHCTBYIOIINE (bakTopsl
MEXaHUYECKHE OpOSIBISIIOTCS B BUJE BUOpalMii U yAapoB CO
BO3JICUCTBYIOILIE CTOPOHBI OCTAJIBLHBIX 31eMeHTOB TC M BHEHIHHX
bakTopbI? YCTPOHUCTB, U 0OBEKTOB.

3. | BuemnposiBistoTcst | XuMu4yecKkue BO3/ICHCTBYIOIIHE (bakTophI
XUMHYECKHUE OPOSIBIISIFOTCS. B BUJIE BO3JEHUCTBHUS XMMHUYECKHX
BO3JICHCTBYIOILIME BEUIECTB U COEAUMHEHHMH (Macia, OXJIaXIarolas
(daktopbI? JKUJIKOCTh, XUAKOCTH ['YP, Moromme cpenctsa,

KHCJIOTHI, LIEJIOUH, O30H), a TaKXe JJIUTEILHOTO
BO3JICUCTBUSL  COJITHOIO TyMaHa  (JOpPOJKHbIE
peareHTsl, atMocdepa IPUMOPCKHUX PAHOHOB).

4. | Buem3akmouaercss | Tepmuueckoe W KIMMAaTH4YECKOE BO3JICHCTBUE
TEPMHUYECKOE U 3aKJII0YAETCd B  BO3JECUCTBUM MaKCHUMAJbHBIX,
KIIMMaTU4YeCKOe MUHUMAJIbHBIX TEMIIEPaTyp OKpYKalolllehd Cpenbl,
BO3JICCTBUE HA PE3KUX  W3MEHEHUWW  TEeMIEpaTypbl, IUIABHOE
ANIEKTPOOOOPYIOBAH | K3MEHEHHE TEMIEPATyphl, BIAKHOCTH, XOJIOJHOMN
ne? BO/BI.

5. | Buem3akmouaercs | DJIEKTpHUUECKOE BO3/ICHCTBUE Ha
AIEKTPUUYECKOE ANEKTPOOOOPYOBAHNE 3aKITF0YAETCS B
BO3/IeiiCTBUE HA NEpEHANPSKEHUSIX,  U3MEHEHWU  MOJIIPHOCTHU

NUTAHUSA, PE3KOMY OTKIIOUEHUIO THUTAaHUS C
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AIIEKTPOOOOPYIOBaH | MOCIEIYIOIIMM BOCCTAHOBJICHUEM, MIOCTEICHHOMY
ue? CHIDKEHUS HaIPSKEHUS, TyJIbCAllMK HANPSKEHUS U
TA..

6. | Kakue lenu ¢ MakcUMaIbHBIM PabOYMM HAMpPSKEHUEM
ANIEKTPUYECKUE LIEMH | MEHBIIIE  CPEIHEKBAIPATHUECKOTO  3HAYCHUS
OTHOCSITCS KKJIacCy | HampsiKeHus: mnepeMeHHoro Toka 30 B wm
HanpsokeHud A m B | moctrosinHoro toka 60 B oTHOcsTCS K Kiaaccy A,

csoime 30 B, Ho He 6071ee 1000 B nepemenHoro Toka
u cBoile 60, Ho He 6osee 1500 B mocTosstHHOTO TOKA
— kJaccy B.

7.| Mg 3ammuter 0T | [IpoBogHukM BBIpABHUBAHUS MOTEHITUAIOB
KaKoT0 KOHTaKTa | IPUMEHSIOT JJIs 3aIUTHI OT KOCBEHHOTO KOHTAKTa C
MIPUMEHSIIOT NOTEHIMAILHO MPOBOJSAIIMMU YaCTAMHU, KOTOPbIE
MIPOBOTHUKH MOTYT MOMACTh MO/ HANIPSKEHHUE.

BbIpABHUBAHUS
MMOTEHIIUAIOB?

8. | Kakoe ycTtpoiicTBO | J[JiT KOHTPOJS COCTOSHUS HW3OJIAIUMU MPUMEHSIOT
UCTIONb3YeTCSl  JUIA | yCTPOMCTBO ~ KOHTPOJS — HM3OJBIIIUH, KOTOPOE
KOHTPOJIL COCTOSIHUS | OCYILECTBIISIET U3MEPEHUE COIPOTHUBJICHUS
M30JIUUU U KaK OHO | U30JBILUH. Y CTPOMCTBO ITO3BOJISIET KOHTPOJIMPOBATh
paboTtaert? HECUMMETPUYHOE (OJIMH  TIOJIOC)  CHHUYXKEHUE

COIPOTHUBJICHUS U30JSIUN WIA HECUMMETPUUHOE
3aMbIKaHHE MOJIIOCA HA KOPITYC.

9. | Kakoe be3onacHbIM CUMTAETCS CONPOTUBIICHUE HE HUKE
COIIPOTHBIICHHE gem 500 Om/B
M30JISIIIUU CUUTACTCSA
0e30macHbpM?

10.| Kakoe [IpoBOIHWK BBIpAaBHUBAHUS MOTEHITMAIOB JOJDKEH
COINPOTHUBJICHUE uMeTh comnpotuBieHne He Oozee 0,2 Om mpu
J0JIEH UMETH | IpoBepKe TokoM He MeHee 0,1 A.

MIPOBOTHUK
BBIPAaBHUBAHUS
MOTEHIIUAIOB?
11.| Yto npuMeHs 0T I Jlis MOBBILIEHUS 3JIEKTPOOE30MaCHOCTU B

MTOBBITIICHUS
AIEKTPOOE30MacHOCT
u B

yctaHoBKkax 10 1000 B npuMeHSAOT ABOWHYIO
(OCHOBHYIO U JIOTIOJTHUTEIbHYIO) WIH YCUJICHHYIO
U30JISILMI0 TOKOBEAYIINX YaCTEH.
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AIIEKTPOYCTAHOBKAX
?

12.|3a kakoe Bpewms | [lo riaoOanbHBIM HOpMaMm 3JEKTPOOE30MacCHOCTH
JIOJKHBI KOHJIEHCATOpPbl ~ JOJDKHBI  Pa3psAUTBCS 10
pa3pAIUTHCS HanpspDkeHuss He Oosee 60B wmm 10  ypoBHS
KOHEHCATOPbI 3anaceHHol sHeprum He Bbile 0,2 /[ 3a Bpems 1
BBICOKOBOJIBTHOTO | CE€K. (AOMyCKaeTcs 10 3 CEeK C MPUMEHEHHEM MEp
AIIEKTPOOOOPYIOBaH | UCKITIOYAIONIUX MPSIMOM KOHTAKT ¢ TOKOBEIYILIUMHU
us’? YacTAMHU).

13./3a cyer uyero y|3a cuer pa3aMUYHOM MHIYKTUBHOCTH OOMOTKH
CHUHXpPOHHO- anektpoaBurarenss mo ocsam d u q. Ilo ocu d
PEaKTUBHBIX MHIYKTUBHOCTh OOMOTKHM BBIILE, YTO IO3BOJIET
JIBUTATENEN peaM30BaTh PEAKTUBHYIO J100aBKY KpYTSIIEro
MOJIy4aeTcs MOMEHTA.
MOJTYYUTh OOJIBIINNA
KPYTAILMA  MOMEHT
[0 CPaBHEHHUIO C
CUHXPOHHBIMU?

14.| o kakux wnene | CKOC MOJIIOCOB BBIMOJHSETCS € LENbI0 YIyYIIEHUs
BBIIIOJIHAETCS CKOC | pacIpeleNieHdsl TOJii B BO3JAYIIHOM 3a30pe
MOJIIOCOB  pOTOpa | MalllKHBI, CHUKECHHUS rapMOHHYECKHX
ANEKTPOABUTATENS? | COCTABISIOMIMX M MPUOIMKEHUST (QOpMBI MOJS K

CUHYCOUIATBLHOM.

15.| [louemy OJIC| D10 00ycnoBieHO pealbHOW  KOHCTPYKIHEH
pEaILHOTO JBUTATENS: W3-32 PACHpPENCIICHUS KaTyIIEeK I10
ANIEKTPOABUTATENS] | pa3HBIM INIa3aM B KaTyIIEYHOM Tpymnme, H3-3a
HUKOTJAa HE MOXET | HEpaBEHCTBA IlIara BUTKA 3yOLIOBOMY AEJICHUIO, U3-
JOCTUYb 3a CKOCa TOJIOCOB U ma3oB.  JlaHHble
MaKCHUMAaJIbHOTO KOHCTPYKTHUBHBIE MEPOTIPUATHUS JENAIOTCS C LENbIO
TEOPETUYECKOTO yIY4IIeHUsI TApMOHUYECKOTO COCTaBa.
3HaueHus"?

16.| Kakue OCHOBHbIE | MakCUMalIbHOE DHEPTETUYECKOE ITPOU3BEICHNE,
napameTpsl OCTaTOYHasi MHAYKTUBHOCTb, KOAPIIETUBHAS CUIIA,
MOCTOSIHHOTO TeMIeparypa pa3MarHn4uBaHusl.
MarHura

MPUMEHSIEMOTO B
AJIEKTPOIBUTATENE?
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17.

Jlis 4Eero
MIPUMEHSFOT
[IMXTOBAHHBIC
KOHCTPYKIIUHU
poTtopa W cTaropa

AJIIEKTPOIBUTATEIIA?

Jns  cHWKeHus

AJIEKTPOIBUTATEIIE CBSI3aHHBIE C HABEJIEHUEM TOKOB
®yko U nepeMarHM4MBaHUEM MaTepuaa.

INCPECMCHHBIX OTCPb B

18.

OT dYero 3aBUCHAT
MIOCTOSIHHBIC MTOTEPU
B DJIEKTPOJIBUTATENIC

[locTostHHBIE TMOTEPH 3aBUCAT OT TOKa CTaropa
AJIEKTPOABUTATENISI U OT COTMPOTUBIICHHUSI OOMOTKH.

19.

Ot

[IEPEMEHHBIE NTIOTEPU

qcero 3aBUCAT

B
aNeKTpoaBuUrarene?

B mepBoM mnpuOmmxeHUU TOTPU 3aBUCIT: OT
WHTYKIIAN
MarHMTHOTO TIOJISl B BO3IYIIIHOM 3230P€, OT 4aCTOTHI
BpalllEeHUs  pOTOpa, OT CUHYCOMJAILHOCTH
(rapMOHMYECKUI COCTAB) MArHUTHOTO MOJIsA, T.€. OT

KOHCTPYKIMH.

3JIEKTPUYECKOM YaCTOThl MAIHUHBI,




