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1. Heau, 3a5a4M ¥ IVIAHUPYeEMbIe Pe3yJIbTAThI 00Y4YeHUs 110 JUCHUTITHHE

K oCHOBHBIM measiM OCBOCHHS IUCHUIUIMHBI «TpaHCHOPT W YCTOMYMBOE
pPa3BUTHEY CIEAYET OTHECTH:

— TMOJArOTOBKA CTYJICHTOB K CAMOCTOSITEJIbHOM AEATEIIbHOCTH B COOTBETCTBUU C
TpeboBaHusAMU DeaepaibHOTO TOCYJApPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa
BhIcIero obOpaszoBanus 1o crenuanbHocTH 01.04.02. «[IpuknagHas mMaTeMaThKa W
npoduib
aBTOMOOUJIECTPOCHHUIY.

nH()OpMaATHKAY, HOATOTOBKH «IIporpammuas VHXXCHEPUS B
K oCHOBHBIM 3ajayaM OCBOCHMS NUCUUILUIMHBI «TpaHCHOPT M YCTOMYUBOE

Pa3BUTHULC» CIICAYCT OTHCCTH:

dbopMHpoBaHrE MPEICTABICHUS O KOMILIEKCE AKCILTyaTallMOHHBIX CBOMCTB,
OTIPEIEIAIONTUX OCOOCHHOCTH (PYHKITMOHHPOBAHUS DIACKTPUUCCKUX TPAHCIIOPTHBIX
CPEIICTB, UX CUCTEM M arperaros;

— OCBOCHHE OOIIMX NPHHIMIIOB M OCOOCHHOCTEH METOAMK MaTeMaTHYECKOTO
OTIMICAaHMS YKa3aHHBIX CBOWCTB,

— ¢opMHpOBaHNE HABBIKOB MOJIYYCHHS Ha 0a3¢ N3YYCHHBIX METOIUK KOHKPETHBIX
JAHHBIX 00 DKCILTyaTallMOHHBIX CBOMCTBAX JJICKTPUUECKUX TPAHCIIOPTHBIX CPEJNICTB,
UX CHCTEM, arperaToB U BIUSHHUE HA HUX PA3MUYHBIX KOHCTPYKTHBHBIX U BHEIIHHX
(bakTopoB.

OO6yuenue 1o nucuuriuHe « TpaHCcmopT U yCTOMYMBOE pa3BUTHE)» HAIMPABJICHO

Ha GOpMHUPOBAHKE Yy O0YUAIOIIMUXCS CIASAYIOMNUX KOMIETEHIUN:

Kox m HamMeHOBaHHE KOMIIETEHITHIA

I(IH}]I/[KaTOpr JOCTHIKCHUSA
KOMIIETCHIIUH

VYK-1. CiocoGeH ocymiecTBIATh IOUCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HHPOpMaLuH,
MPUMEHSTh CHCTEMHBIN MMOAXO0 AJI pELICHUS
NOCTABJICHHBIX 3314

NYK-1.1. AHanu3upyeT npoOIeMHYIO
CUTYaLUIO KaK CUCTEMY, OCYILIECTBIISIET €€
JICKOMITO3HIIMIO U OTIPENIENISIET CBA3U MEXTY €€
COCTaBJISIOLLIUMH.

NYK-1.2. OnpenensieT npOTUBOPEYUBOCTD U
npo0ebl B UHPOpMAIUK, HEOOXO0AUMOMN ISt
pelieHus: NpoOJIEeMHOM CUTYalluu, a TAKKe
KPUTHYECKH OLICHUBAET PEJIECBAHTHOCTh
HCTIOJIb3YEeMbIX HH(POPMAITMOHHBIX
HCTOYHHKOB.

NVYK-1.3. Pa3zpabaTsiBaeT ¥ COAEPIKaTEIHLHO
ApPryMEHTHPYET CTPATETHIO PEIICHHS
poOJIEeMHOM CUTYyaIl HA OCHOBE CHCTEMHOTO
U MEXAUCLUIIIIMHAPHOTO MOJX00B C yUYETOM
OLIEHKU CYILECTBYIOUIUX PUCKOB U
BO3MOXXHOCTEH MX MUHUMH3ALINH.

OIIK-3 Crioco6eH ynpaBisiTh )KU3HEHHBIM
[IMKJIOM UHXKCHEPHBIX MPOTYKTOB C YUSTOM

NOIIK — 3.1 3HaeT KOHCTPYKIIMHU 1
TUTAHUPOBAHKE PA3pabOTKU KOHCTPYKITHIA
ATC n UX KOMIIOHEHTOB;




SKOHOMMYECKHX, IKOJIOTHYECKUX U HOIIK - 3.2 YMeeT m1aHupoBaTh pa3paboTKy
COLIMAJIBHBIX OTPaHUYCHUI KoHCTpyKUUid ATC 1 UX KOMIIOHEHTOB;
NOIIK- 3.3. BiiageeTt npakTHYECKUMU
HaBBIKAMH IUIAHUPOBAHUSI KOHCTPYKIIUN
KOMIIOHEHTOB.

2. MecTO JTUCHUIIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MIPOrpaMMBbl

JlucrumimHa OTHOCUTCS K 9HCITy (aKyIbTaTUBHBIX TUCIUILIMH Onoka b4.
«JlucumruHbl (MOTYIIH )».

JlucrumirHa B3aMMOCBSI3aHa JIOTHYECKH U COJEPIKATEIIbHO-METOIUYECKHA CO
CJIeIYIOLMMU JUCIHUIUIMHAMU U npakTukamu OI1:

— Matematuueckoe MOJISTUPOBAHKIE pA0OYNX MPOIIECCOB aBTOMOOMIIS.

— [{npoBbIe TEXHOTOTUH B aBTOMOOHIIECTPOCHHH.

— CucreMbl ympaBiICHUS JBIKCHHEM OJIIEKTPUYECKUX TPAHCIIOPTHBIX
CpPEICTB.

— MaremaTudeckoe MoJIeTMpoBaHuE pabOYUX MPOIIECCOB aBTOMOOMIISL.

3. CTpyKTYypa U cojiep:KaHue TUCIIUIITHHBI

OOmmas TpyI0eMKOCTh JAUCIMILIAHBI cocTaBisieT 3 3a4eTHBIX eauHui (108
4acoB).

3.1 Buabl yueOHoii padoThI U TPY/10€MKOCTh
(o dhopmam 00y4eHUS)

3.1.1. Ounas popma oOyueHus

Ne Ko | €emecTpbl
n/n Bua yue6Hoi paGoTs 4ecTBO 4
4acoB
1 AyIMTOPHBIC 3AHATHS 36 36
B Tom uncne:
1.1 | Jexumu 18
1.2 | CemuHapckue/mpakTUIECKUe 3aHITUS
1.3 | JlaGoparopHble 3aHATHS 18
2 CamocrosiTesbHast pabora
3 | Ipome:xxkyTouHasi aTTeCTALUS
OK3aMeH
Hroro 36

3.2 TemaTn4yecKuii IVIaH U3yYeHUSsI TUCIIUTITHHBI
(o hopmam 0OyyeHwUsI)

3.2.1. Ounas popma 00yueHus
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AyauTopHasi pabora 5
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Pasznen 1.
1.1 | Ucropus pa3pabOTKu 1 MPOU3BOJICTBA 4 2 - 2 - -
AIIEKTPUUYECKUX TPAHCTIOPTHBIX
cpenctB. OCHOBHBIC TOHSTHS U
OIIpEeJICTICHHUSI.
1.2 | TpeOoBaHHs K JIEKTPOOOOPYIOBAHHIO 4 2 - 2 - -
AIIEKTPUUYECKUX TPAHCTIOPTHBIX
cpencTB. BHenHue Bo3eiicTByOMIIE
(daxTopbl
1.3 | TpancnopTHbIE CPEACTBA C 4 2 - 2 - -
KOMOMHHMPOBAaHHOW 3HEPrOoyCTaHOBKOM
1.4 | OOuue BOIpoChl TEOPUHU 4 2 - 2 - -
AIIEKTPHUYECKUX MAIIUH
1.5 | ACUHXPOHHBII TATOBBIN 4 2 - 2 - -
ANEKTPUYECKUI IBUTATEIb
Paznen 2.
2.1 | CHHXPOHHBIN TATOBBII ANEKTPUUECKUI 4 2 - 2 - -
JIBUTATEb
2.2 | YnpapieHue u JMHAMHUKA 4 2 - 2 - -
AIIEKTPOIIPUBO/IA
2.3 | [IpuHuuMIBI pabOTHI TOIUIMBHBIX 4 2 - 2 - -
3JIEMEHTOB M TEXHOJIOTHH.
2.4 | [IpuMeHeHre TOTUIMBHBIX 3JIEMEHTOB B 4 2 - 2 - -
rUOpHTHOM UCTOUYHUKE SHEPTHH.
Hroro| 36 18 18 - -

3.3  Conep:xkaHue THCIATIIMHBI
3.1.JIekunoHHBIN MaTepHral

Tema 1. UcTopusi pa3padoTKu U NPOU3BOACTBA JJIEKTPUYECKUX TPAHCIIOPTHBIX

CpEIacCTB. OcCHOBHBIE TIOHITHS U OIIpCACIICHMA.

Tema 2. TpeboBaHusi K IEKTPOOOOPYNOBAHUIO DICKTPUUECKUX TPAHCTIOPTHBIX

cpencts. Bueniaue Bo3aecTByoMME (GaKTOPHI

Tema 3. TpancnopTHbI€ CpeICTBa C KOMOMHUPOBAHHON YHEPIOyCTaHOBKOM

Tema 4. O61IKIe BOIPOCH TEOPUHU IIEKTPUICCKUX MAIIIUH

Tema 5. ACUHXPOHHBIN TATOBBIN AIEKTPUUECKUN IBUTATETD

Tema 6. CHHXpOHHBIN TATOBBIN 3JIEKTPUUECKUN IBUTATENb




Tema 7. YpaBiieHne u AMHAMHUKA 3JIEKTPOIIPUBOAA

Tema 8. HpI/IHHI/IHLI pa60T1>1 TOILJIMBHBIX 3JICMEHTOB 1 TEXHOJIOTHH.

Tema 9. [IpumeHeHre TOTIMBHBIX 3JIEMEHTOB B THOPUIHOM UCTOYHUKE SHEPTUH.

KypcoBoii mpoeKT He MPeyCMOTPEH 110 YYEOHOMY IIJIaHy

4.1

4.2

1.

4. YueOHO-MeTOoaAuYecKoe 1 MH(OpMAIHOHHOE o0ecriedeHne

HopmatuBHbie nokymeHThI 1 OCTHI

. TOCT P 59102-2020 «DnekTtpoMoOWIM W  aBTOMOOMJIbHBIE

TPAaHCIIOPTHBIC CPCACTBA C KOM6I/IHHpOBaHHLIMI/I 9HCPIrOoyCTaHOBKaMU)»
TepMI/IHBI H OIIPpCACIICHUA.

. TOCT P 59127-2020 «DnekTtpoMoOWIM U  aBTOMOOUIIbHBIC

TPAHCIIOPTHBIE CPEJCTBA ¢ KOMOMHHPOBAHHBIMHU JHEPrOyCTaHOBKAMU)
Nnentuduxanus.

OcHoBHasi iMTEpaTypa

Haraitues, M. B. ATC ¢ KOMOMHHMpPOBaHHBIMH 3HEPrOYCTAaHOBKAMH

(KBY) /M. B. Haraiities, A. A. DitnunoB. — M. | DKOJIOTUs MaIIHHOCTPOCHHS,
2014. - 442 c.

2.

Haraiinies, M. B. Onexrpomo6unu / M. B. Haraiiiie, A. A. DiauHOB. —

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

3.

Edppemo MWM.C. Teopuss u pacyéT TATOBOIO 3JIEKTPONPUBOJA

anekTpomooOmiet. Yueb.mocobue s By3oB 1o cmenl.  «['opojckoit

AIEKTPUUECKUI TPaHCHIOPT» M «IJEKTpUYecKas Tsira M aBTOMATHU3AIIMS

TATOBBIX ycTpoiicTBy / mox pen. — M.C. Edbpemosa. M. : Beicias mikoda, 1984,
- 383 c.

4.

3natuH, [1. A. DnekrpoMoOuinn W ruOpumHsie aBromoomam / I1. A.

3narun, B. A. Kemenos, U. I1. KceneBuu. — M. : Arpokoncant, 2004. — 416 c..

5.

bornanos, K.JI. OCHOBBI TSATOBOTO 3JEKTPOIPUBO/IA: yued mocoodue/

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

6.

KoHCTpyKIIMM COBPEMEHHBIX TPAHCIOPTHBIX CPEACTB HA DJIEKTPHUUECKON

tare / K.E. Kapnyxun, P.X. Kypmaes. M: ®T'VII «<HAMMW», 2019 r. — 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  JlomoJHMTe/ILHAA JIUTEpPaTypa

1. Kcenesnu, M.11. Uneonorust mpoeKTUPOBAHUS DJIEKTPOMEXAHUYECKUX CUCTEM
st tudpuaaor MoownbHOU TexHuku / W.II. Kceneswu, J[.b. M3ocumon//
TpakTophl U ceNbCcKo-x0351icTBeHHBIC MaTuHbL. — 2007. — Nel.

2. Bonbnek, A.W. Dnexkrpuueckue MallvMHbl. MalMHbl MEPEMEHHOTO TOKA:
yueoHuk 117151 By30B / A.W. Bonpaek, B.B. Ilonos. — CII6.: ITutep, 2010. — 350
C.

3. KombuioB, W.II. Dnexkrpuyeckue MamuHbl: ydeOHUK st By3oB /MLIL.
Komnbos. — M.: Dueproatomuznar, 1986. — 360 c.

4. Komneuios, M.I1. MaremaTnyeckoe MOIEIMPOBAHKUE DIIEKTPUUECKUX MAIIUH:
yue0. s By3oB / V.II. Konbinos. — M.: Beicmias mikona, 2001. — 327 c.

5. Ctporanos B.1. Marematndueckoe MOAEIMPOBAHNE OCHOBHBIX KOMIIOHEHTOB
CUJIOBBIX YCTAHOBOK 3JIEKTpoMoOmiiel u apromodusiert ¢ KOV: yued. mocobue
/ B.. Ctporanos, K.M. Cugopos. — M.: MAJIU, 2015. — 100 c.

6. OBuMHHUKOB, 1. E. BEeHTUIBHBIE DIEKTPUYECKUE ABUTATENN U IPUBOJ HA UX
ocHoBe (Manasi u cpenusst mouHocTh) / . E OBunnnukoB : Kypc nexuuid. -
CII6. : KOPOHA-Bek, 2006. - 336 c.

7. bekumer P.®. O6mwmit Kypc saekTporpuBoja: ydeoOHoe mnocooue / P.D.
bekumes, FO.H. JlemeHntheB; HannoHanbHBIN HCCaeaOBATEIbCKUN ToMCKMi
MOJIMTEXHUYECKU  yHHBepcuTeT. —  Tomck:  M3m Bo  Tomckoro
MOJIMTEXHUYECKOTO yHUBEepcuTeTa, 2010. — 302 c.

8. BacunbeB b. FO. DnexTponpuBoa. DHEpreTHKa dJAEKTPONPUBOIA. Y UCOHUK. —
M.: COJIOH-IIpecc, 2015. — 268 c.

9. AnyuuH A.C. Cuctemsl yripaBiIeHHs SJICKTPOIPUBOIOM: YICOHUK JIJIsl BY30B.
— M. : U3parensckuii njom MOU , 2015 — 373 c.

10. Kamaues FO.H. BekropHoe perynupoBanue (3ametku npaktuka) / FO.H.
KamaueB: Metoguueckoe nocooue. M.: DDO, 2013. — 63 c.
http://privod.news/files/kniga www _3.pdf



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

11. becmanos B.fJ. DOnekrpuyeckue wMammubl: yueO. I[locobue mms
CTYJICHETOB BBICII. YueOHbIX 3aBeieHuid / B.S. becnanos, H.®. Korenenen. —
M. : U3narensckuii ueHTp «Akaaesmus», 2006. 320 c.

12. Amnomuenko, B.I'. IIpakTuKyM 1O TEOpHHM [BH>KEHHS aBTOMOOMISA
[DnmexTpoHHBIN pecypce]: yuebd. mocobue — DeKTpoH. naH. — KpacHOSIpCK :
CoVY, 2013. — 116 c. — Pexum goctyna: https://e.lanbook.com/book/645609.

— 3ari. ¢ 3KpaHa.
44  DaekTpoHHBbIE 00pa3oBaTeJbHbIE PecypChl

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

OBC «BOOK.ruy https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

45  JluueH3HOHHOE U CBOOOJIHO PACIIPOCTPAHsAEMOE POrPaAMMHOe
odecredeHue

. Office / Poccuiickuii makeT 0(hpUCHBIX TPOTpaMM

46  CoBpemeHHbIe Mpo(deccHOHATbHBbIE 0a3bl TaHHBIX U HHGOPMAIIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

.1 http://rushim.ru/books/electrochemistry/electrochemistry.htm - snekrponnas
OuonMoTeKa

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

. Koncynerant Ilntoc - cnpaBouHasi mpaBoBas cuctemMa (JIOCTYI IO JIOKATHHOM
CETH C KOMIIBIOTEPOB OMOIUOTEKN)

. CI10 Mockogckoro Ilonurexa

5. Martepua/jibHO-TEXHHYECKOe oDecrieueHmne

Crneunanu3upoBannble ayautopun «llepemoBasi WHXKEHEpHas IIKOJIA»:

AB4701 u AB4710 ocHaiieHHbIE TIPOEKTOPOM, IKpaHoMm, [II9BM.

6. Meroanyeckue peKoMeHIaAUN

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 MTPETOIABAHUIO JUCIUTUINHBI SBIISIETCS TBOPUYECCKUI
MpoOJIEMHO-TUAJIOTOBBIA TMOJX0/I, MO3BOJSIONIUN MOBBICUTH MHTEPEC CTYACHTOB K
COJIEpKaHUI0 yueOHOro MaTepHaia.

OcHoBHas (popma M3yYECHHS W 3aKpEIUICHUS 3HAHWHN MO ATOW MUCIUIUINHE —
nekuuu U JabopaTtopHble 3aHsATHA. l[IpemojaBarens AOMKEH MMOCIEIOBATEIBHO
BBIYUTATh CTYJICHTAM DS/ JIEKIUH, B X0/1€ KOTOPBIX CIEAYET COCPEAOTOUYNTH BHUMAHUE
Ha KJIIOYEBBIX MOMEHTAaX KOHKPETHOIO TEOPETHUYECKOTO MaTepuana, a TaKkKe
OpraHW30BaTh IMPOBEJACHHE JAOOPATOPHBIX 3aHATHH TakuM 00pa3oM, YTOOBI
AKTUBU3UPOBATh  MBIIUICHUE  CTYACHTOB, CTUMYJUPOBATH  CAMOCTOSITEIBHOE
W3BJICUCHHEC UWMH HeoOXonuMod WHGOpPMANMK W3 Pa3IWYHBIX HCTOYHHUKOB,
CPaBHUTEIIbHBIM  aHAJIU3 METOJOB  PEIICHUH, COMOCTABICHHUE MOJYYEHHBIX
pe3ynbTaToB, (GOPMYIUPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJISOB HA MHOTHE
CIIOPHBIE TPOOJIEMBI.

OcHOBY yueOHBIX 3aHSTUN N0 JUCHUIUIMHE COCTABIISAIOT JIEKIIMOHHBIE 3aHSATHSI.
Ha nmepBoMm 3aHsTHM MO JaHHOW y4eOHON AUCHUILIMHE HEOOXOJIUMO O3HAKOMHUTH
CTYZICHTOB C MOPSIKOM €€ U3YUYEHHS], PACKPBITh MECTO U POJIb JUCHUILIUHBI B CUCTEME
HayK, €€ MPaKTUYECKOE 3HAUEHUE, OTBETUTh Ha BOIPOCHI.

TeopeTnueckoe N3y4eHrne OCHOBHBIX BOIIPOCOB Pa3/I€NIOB AUCHUILINHBI TOJIKHO
3aBepuIaThes JabopatopHoil paboToil. Tembl 3aaa4, mpeasiaraeMbiX CTyACHTaM JJis
pelIeHus Ha MPAKTUYECKUX 3aHATHUSIX, JOJKHBI ObITh MAaKCUMAJIbHO MPUOIUKEHBI K
TeMaM TOCIEIHUX JIEKIUMA 10 [aHHOW JUCHUIUIMHE. B CBS3M C yKa3aHHBIM,
1esIecooOpa3eH TECHbIM KOHTaKT JIGKTOpa C TpenojaBaTelsiMH, BEAYIIUMHU
nabopaTOpPHBIE 3aHATHUS.

N3ydenne OUCHMIUIMHBL 3aBepliaeTcss 3k3aMeHOM. OIEHKa BBICTABISETCS
npernojaBareyieM U OOBSABIAETCS mociie oTBera. IlpenonaBarenb, MPUHUMAIOIIANA
9K3aMEH, JINYHO HECET OTBETCTBEHHOCTD 32 MPaBUIILHOCTH BBICTABJICHUS OILICHKHU.

[IporpamMmma coctaBiieHa B COOTBETCTBUU ¢ DenepaibHBIM TOCYIapCTBEHHBIM
00pa3oBaTeIbHBIM CTAHIAPTOM BBICIIET0 00pa3oBaHus 1o crienuanbHocTH 23.04.02
«HazemHbIe TPaHCTIOPTHO-TEXHOJOTUYECKHAE CPEACTBAY.

6.2 Mertoauueckne yKa3aHus JJisl 00y4arOIMXCSH 10 OCBOCHUIO TUCIUTIIMHBI

CamocrosiTenpHast paboTa CTYACHTOB MPEICTABIISIET COO0M BaKHEHUIIEE 3BEHO
y4eOHOro mnporiecca, 0e3 MpaBWIBHOM OpraHu3allii KOTOPOTO OOyYarolUics He
MOKET OBITh BBICOKOKBATU(PUIIUPOBAHHBIM BBITYCKHUKOM. CaMoCTOsITeNIbHAs paboTa
SABJISICTCSI OJHUM W3 BUIOB y4eOHbIX 3aHsATui. llenb camocTosTenbHON paboThl —
MPAKTUYECKOE YCBOCHUE CTYJEHTAMH BOIPOCOB YCTPONCTBA TPAHCIIOPTHBIX CPEJICTB,
paccMaTpuBaeMbIX B TIpollecce M3Y4YeHHsS MUCHUILIMHBL CamocTosTenbHas padoTa
CTY/JICHTOB HallpaBjicHa Ha HM3y4Y€HUE TEOPETUUYECKOr0 MaTepualia, MOJTOTOBKY K
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JEKIMOHHBIM,  JaOOpPaTOPHBIM,  CEMUHAPCKUM  (TPAaKTUYECKUM)  3aHITHSIM;
BBITIOJTHEHHE KOHTPOJIbHBIX 3a/1aHUH.

AynutopHass caMOCTOSITENIbHAsE pabdoTa MO JUCUUIUIMHE BBINOJHAETCS Ha
y4eOHBIX 3aHATUAX IO HETIOCPEICTBEHHBIM PYKOBOJCTBOM MPEIOAABATENS U MO €ro
3ajaHuio. BHeaynuTopHas caMocTosiTeNlbHAs padoTa BBIINOJIHAETCS CTYJIEHTOM IIO
3aJIaHUIO IIPENoAaBaTesl, HO 0€3 ero HeMoCPEICTBEHHOTO y4acCTusl.

3aayaMy CaMOCTOSTEIbHON pabOThI CTYAEHTA SIBJISIOTCS:

— pa3BUTHE HABBIKOB CAMOCTOSITENIBHON yueOHOI paboThl;

— OCBOCHHE CO/ICPKAHMSI AUCLUIUINHBL,

— yrayOieHne coaepKaHus U OCO3HAHNE OCHOBHBIX TOHATUN TUCIUILTUHBI;

— HCHOJB30BAHME  MaTepuaia, COOpaHHOrO W  MOJYYEHHOTO B  XOJE
CAMOCTOSITENIBHBIX ~ 3aHSATHA 17 3(PQPEeKTUBHOW  TMOATOTOBKH K
mudpepeHInpOBaHHOMY 3a4€Ty U/UJIHM 9K3aMEHY.

CTyneHT J0JIKEH MOMHHUTb, YTO HAUMHATh CAMOCTOSATEIbHBIC 3aHATHS CIEIyeT
C NEpPBOro CeMecTpa U IMPOBOAMTHh MX PeryisipHo. Kaxkablii CTylEeHT JOJDKEH cam
MJIaHUPOBATH CBOKO CAMOCTOSITENBHYIO palOTy, UCXOAS U3 CBOMX BO3MOKHOCTEH U
MIPUOPUTETOB. DTO CTUMYJIMPYET BBINOJHEHUE Pa0OTHI, CO3AAET 00Jiee CIOKONHYIO
00CTaHOBKY, YTO B UTOT€ MOJOKUTEIBHO CKa3bIBAE€TCS HA YCBOCHUM MaTepUara.

CTyneHT o KeH TOMHUTD, YTO B TIpoIiecce 00yUeHHUsI BAXKHEHIITYIO POJIb HTPAET
camocTosiTeNibHas paboTa ¢ TexHU4eckol nuteparypoil. Hayuutbes paboraTh ¢
TEXHUYECKOM TUTEepaTypoil — BayKHEHIIas 3aja4a cTyieHTa. be3 aToro HaBbika Oyzaer
Ype3BbIYAITHO TPYIHO M3ydaTh NMPOTrpaMMHBIA MaTepuai, U MHOTO BpeMEeHH Oyner
MOTPAYEHO HEpalMOHAIBbHO. PaboTa ¢ TEXHUYECKON JTUTEPATYPON CKJIAABIBAECTCS U3
yMEHHUs N0100paTh HEOOXOJUMbIE KHUTH, Pa300paTbcs B HUX, 3aKOHCIIEKTUPOBATH,
BBIOpaTh I1aBHOE YCBOUTH M MPUMEHUTH Ha MTPAKTHKE.

7. ®OH/ O1LIEHOYHBIX CPEACTB
7.1  MeTtoabl KOHTPOJISI ¥ OLICHUBAHUS Pe3yJIbTATOB 00y4eHUs

B nmpomecce 00yueHHs HCHOJB3YIOTCA CIAEAYIOIIUME OICHOYHBIE (DOPMBI
CaMOCTOSITENIbHOM pabOThl CTYIEHTOB, OLIEHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEKYTOUYHBIX aTTECTAIUH:

-MIOJIFOTOBKA K JJA00OPAaTOPHBIM 3aHATHUSIM U BHITIOJTHEHUE U 3aIIUTA UX;

- BBITIOJTHEHUE KOHTPOJIBHBIX 3aJIaHU, B BUJIE TECTOB.

7.2  lkaga v KpUTEepHHU OLIEHUBAHUS Pe3YJIbTATOB 00y4eHH
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Ha noarotoBky otBeta cryaeHty oTBoAUTCS 40 MuHyT. OTBET COAEPKUT

JABC 4aCTH:. OTBCT Ha TeOpeTI/I'-IeCKI/Iﬁ BOITPOC M IMOATOTOBKA aHHOTALIUK 110 TCKCTY

o00bemMoM 1000 3HakoB. OTBET OILIEHMBAECTCS KAK «3AUTECHO» JUOO «HE 3aUTECHO.

OHGHKa «3a4YTCHO» O03Ha4acT, 4YTO KOMIICTCHIHNHU OCBOCHBI, «HC€ 3a4TCHO» -

KOMIICTCHIIMH HC OCBOCHBI.

OLICHUBAHUA

Ixana
Onucanue

Beimonnens! Bce BUIbI yaeOHOH paboThl, IPeyCMOTPEHHBIE y4eOHBIM IIJIAHOM.
CTygeHT JEeMOHCTPUPYET COOTBETCTBHME 3HAaHUW, YMEHUM, HaBBIKOB
NpUBEICHHBIM B TaOJMIAX TOKa3aTelel, Olepupyer NpHOOPETCHHBIMU
3aureHo 3HAHUAMHU, YMEHUSAMH, HABBLIKAMH, IPUMEHSIET UX B CUTYALMAX MOBBLILIEHHON
cinoxkHoctd. [Ipu 3TOM MOTYT OBITh JONMYIICHBI HE3HAYMTEIBHBIC OIIHMOKH,
HETOYHOCTH, 3aTPYJAHCHUS MIPH aHATUTUYCCKUX OINEPALUsAX, IEPECHOCEe 3HAHUI

Y YMEHMH Ha Ipyrue KOHCTPYKIUH.

He 3aureno

He Bbimosnnen onuH nim Ooniee BUAOB y4eOHOW pabOTHI, IPEAYCMOTPEHHBIX
yueOHbIM M1aHOM. CTYAEHT IEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB IPHUBEIEHHBIM B TaluMLaX IMOKa3arenel, JOMyCKaloTCs
3HAYUTENbHbIC OIIMOKH, IPOSIBISAETCS OTCYTCTBUE 3HAHHM, YMEHHH, HaBBIKOB
10 psAy MOKa3aTeleH, CTyACHT UCIIbITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHUS IIPU
OIICPUPOBAHUM 3HAHUAMHU M YMEHHMAMHU IIpM MX IEPEHOCE Ha Jpyrue
KOHCTPYKLHUU.

© oo N kW

7.3  OueHoYHbIE CPeICTBA
7.3.1. Texymuii KOHTPOJIb
[IpumepHbIe TeMbI pedepaToB:

HcTopus pa3paboTKu U MPOU3BOICTBA JEKTPUUECKUX TPAHCTIOPTHBIX CPEJICTB.
OCHOBHBIE NTOHATHS U ONPENEIICHMUS.

TpeOGoBaHUA K 3EKTPOOOOPYTOBAHHIO ANEKTPUUECKUX TPAHCIIOPTHBIX CPENICTB.
BuemiHue Bo3nelcTByromue GpaxkTopbl

TpancnopTHbIE CpeCTBA C KOMOMHUPOBAHHON SHEPTOYCTaHOBKOMN
DJIIeKTPOABUTATEIN

OO6111e BOMpOoCkl TEOPUH IIEKTPUUECKUX MALTUH

ACHHXPOHHBIN TATOBBIN 3JIEKTPUUYECKHUN IBUTaTEIh

CUHXPOHHBIN TATOBBIA JICKTPUYECKUMN IBUTATEH

DIIEKTPONPUBO]L

VYrpaBiieHUE U AMHAMHUKA JJIEKTPOIIPUBOAA
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10. lunamuka s5eKTponpruBoAa

11. TorunBHBIE DIIEMEHTHI

12. TTpuHUUIIEI pabOTHI TOTIIUBHBIX 3JIEMEHTOB U TEXHOJIOTHIA.

7.3.2. [IpomexxyTodyHas aTTecTaIus

No Bomnpoc DTaJIOHHBIN OTBET

ILIL

1. Kakue  BHemnue | Ha paboty 351ekTpooOOpyI0BaHUS DIEKTPUUECKUX

BO3JICHCTBYIOIINE | TPAHCIIOPTHBIX CPENICTB BIIMSIOT: MEXaHHYECKHUE,
(dakTopbl  BIUAIOT | TEPMUYECKUE,  KIMMATUYECKHE,  XUMHUYECKHE,
Ha AIEKTPUYECKUE (ITIEKTPOMArHUTHBIE) (PAKTOPBHI.

aekTpoobopyaoBa | Ha moHOTY U cTeneHb BO3EUCTBUS ITUX (DAKTOPOB
HUE OKa3bIBAIOT BIUSHHE: MECTO U YCIIOBUS Pa3MELICHUS
ANEKTPUIECKUX Ha TC, ycnoBus DJKCIUIyaTallud, YCJIOBHUSA
TPaHCIIOPTHBIX MCIIOJIb30BaHus (110 KaKUM J0pOram, B KaKOe BpeMsi
CpencTB? CYTOK), TUII TPAHCIIOPTHOT'O CPEJICTBA (I0pPOXKHOE,

BHEJIOPOKHOE ), HAIIPSKEHUE AIEKTPUYECKOM CEeTH.

2. | BuemnposBisitorcs | MexaHndeckue BO3JICVICTBYIOILIHE (dakTopsl
MEXaHUYECKUE NPOSIBIISIIOTCA B BUAE BUOpaluii U yJIapoB CO
BO3/ICHCTBYIOIINE CTOPOHBI OCTAJIBHBIX 3J€MEHTOB TC W BHELIHUX
bakTopsi? YCTPONCTB, U OOBEKTOB.

3. | BueMmmposBnstoTcest | XuMH4YeCcKre BO3JECHUCTBYIOIINE bakTopsl
XUMUYECKHE IIPOSIBIIAIOTCS B BUIE BO3ICHUCTBUSA XUMHUYECKUX
BO3/ICHCTBYIOLIINE BEUIECTB U COEIMHEHUHN (Macia, OXJaKIarouias
(dakTopbI? KUIKOCTh, XHUAKOCTh ['YP, moromme cpencrsa,

KHCJIOTBI, ILIEJIOYH, O30H), a TAKXKE IJIUTEIBHOTO
BO3JICUCTBUSI COJITHOTO  TyMmMaHa (JAOPOKHBIE
peareHThl, aTMOC(epa MPUMOPCKUX PaiOHOB).

4. | Buem3zakmouaercs | TepMuueckoe ©  KIMMaTHYECKOE BO3JCHCTBHE
TEPMUYECKOE U 3aKJIOYAETCS B BO3JCHCTBUM MAaKCUMAaJbHBIX,
KJIIMMAaTHYECKOE MHUHMMAJIBHBIX TEMIIEPATyp OKPYKAIOLIEH Cpenbl,
BO3/JCHCTBUE HA pPE3KMX  U3MEHEHUW  TEMIEpaTypbl, IUIABHOE
AIIEKTPOOOOPYIOBaH | U3MEHEHHE TEMIIEpaTyphl, BIAKHOCTH, XOJOTHOM
ne? BOJIBI.

5. | BueMm3zaxmouaercs | DneKTpruecKoe BO3JICHICTBHE Ha
AIEKTPUYECKOE ANIEKTPOOOOpyIOBaHHE 3aKJII0YaAETCs B
BO3JICHCTBHE HA IIEPEHANIPSKCHUAX, U3MEHEHHM  IOJISIPHOCTH

MUTaHUs, PE3KOMY OTKIIOYEHHUK) [HUTAHUS C
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AIIEKTPOOOOPYIOBaH | MOCIEAYIOIIMM BOCCTAHOBJICHHEM, TTOCTEIEHHOMY
ne? CHUKCHUS HAMIPSDKEHU S, MTYJIbCAllU HANPSDKEHUS U
TA..

6. | Kakue [lenmn ¢ MakcUMalbHBIM PabOYMM HaANPSHKEHUEM
ANIEKTPUYECKHUE MU | MEHBIIE CPEAHEKBAAPATHIECKOTO 3HAYEHUS
OTHOCSTCS K KJIAaCCy | HampspkeHust mepeMeHHoro Ttoka 30 B wm
HanpspbkeHuid A 1 B | mocrosaHOro Toka 60 B oTHOCATCS K Kiaccy A,

cseimre 30 B, Ho He 6071ee 1000 B mepemennoro Toka
u csoIrre 60, Ho He 6ostee 1500 B mocTostaHOrO TOKA
— KJaccy B.

[.| Qma  3amutel  oT | [IpoBogHuKH BBIPABHUBAHUS MTOTCHITUAJIOB
KaKoro KOHTAKTa | IPUMEHSIOT ISl 3aIlIUThl OT KOCBEHHOTO KOHTAaKTa C
PUMEHSIIOT MOTEHIIMAIBHO MPOBOISAIIMMHU YaCTSMHU, KOTOPHIE
IPOBOIHUKHU MOTYT TIOTACTh MMOJ] HAIIPSKEHHE.

BBIPAaBHUBAHUS
NOTEHIUAIOB?

8.| Kakoe ycrtpoiicTBO | JIJIT KOHTPOJS COCTOSIHHS HW3OJSAIUN MPUMEHSIIOT
UCTIONB3YETCSl  JUIsS | yCTPOMCTBO ~ KOHTPOJISI  U3OJISILIUU,  KOTOpPOE
KOHTPOJISI COCTOSIHUS | OCYIIECTBIISICT U3MEpeHue CONPOTUBJICHUS
M3OJIAIIMU U KaK OHO | U30JISIUU. Y CTPOUCTBO MO3BOJISIET KOHTPOJIUPOBATh
paboraet? HECUMMETpUYHOE  (OJIMH  TIOJIIOC)  CHUXKCHUE

COMPOTHUBJICHUSI M3OJIAINHM WM HECUMMETPUYHOE
3aMBbIKaHHE MOJII0CA HAa KOPITYC.

9. | Kakoe be3onacHbIM cuMTaETCSl CONPOTUBIICHUE HE HUKE
COIIPOTHUBJICHUE yem 500 Om/B
U30JISIIIUU CUATACTCS
0e30MmacHbIM?

10.| Kakoe IIpoBOIHUK BBIpABHUBAHUS MOTEHUHUAIOB JIOJKEH
CONIPOTHUBJIEHUE uMeTh comnpotuBienne He Oonee 0,2 OM mpu
JOJIEH UMETh | MpoBepke TokoM He MeHee 0,1 A.

IPOBOHUK
BbIPAaBHUBAHHMSI
IMOTECHIINATI0B?
11.| Yto npuMEHSIOT IS JIns TOBBIMICHUS DJIEKTPOOE30IaCHOCTH B

TTOBBITIICHUS
AIIEKTPOOE30MaCHOCT
u B

yctaHoBkax 10 1000 B mpuMeHSIOT JBOWHYIO
(OCHOBHYIO M JIOTIOJHUTEIBHYIO) WU YCUJIIEHHYIO
M30JISIUI0 TOKOBEAYIIUX YaCTEH.
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AJIEKTPOYCTAHOBKAX
?

12./3a kakoe Bpewms | [Io rmoGanpbHBIM HOpMaM 3JIEKTPOOE30MACHOCTH
JIOJKHBI KOHJIEHCATOPHl  JIOJDKHBI  PaspsauThes 10
pa3psLANTHCA HanpsbkeHust He Oonee 60B wnm 710  ypoBHS
KOH/ICHCATOPbI 3armaceHHou sHepruu He Bhime 0,2 Jx 3a Bpems 1
BBICOKOBOJIBTHOT'O cek. (jomyckaercs 10 3 CeK C MPUMEHEHHEM Mep
ANIEKTPOOOOPYIOBAH | UCKITIOYAIOIIUX MPSIMON KOHTAKT C TOKOBETYIIIUMHU
usi? JacTsIMU).

13, 3a cuer wero y|3a cuUeT pa3NUYHOW WHIYKTHBHOCTH OOMOTKH

CHUHXPOHHO- anektpoasuratens mo ocsiM d u q. Ilo ocm d
PEaKTUBHBIX WHIYKTUBHOCTH OOMOTKH BBINIE, YTO TIO3BOJISET
JIBUTATEIICH peanu3oBaTh PEAKTUBHYIO J00aBKy KPYTSIIIETO
MOJTy4aeTcst MOMEHTA.
MOJyYUTh OOJBIINN
KpYTALUAA  MOMEHT
0 CPaBHEHHUIO C
CUHXPOHHBIMU?

14.| Ins  kakux 1eneit | CKOC TOFOCOB BBITTOTHACTCS C IEIBI0 YITYUIICHHUS
BBIMIOJIHSIETCSL  CKOC | paclpelieieHlsl ToJii B BO3AYIIHOM  3a30pe
MTOJIFOCOB poTOpa | MalTUHBI, CHWDKCHHSI TApPMOHUYECKUX
AIIEKTPOABUraTENsI? | COCTABIAIONIMX U MPUONMKEHUST (POPMBI TOJA K

CHHYCOMJAJIbHOU.

15.| TTouemy OJIC | Oto  oOycioBICHO  peaJbHOH  KOHCTPYKIIUCH
peaIbHOTO JBUTATEIIS: W3-3a paclpefesieHus KaTyIIeK IIo
AJIEKTPOIBUTATEIIS pa3HBIM TIa3aM B KaTyIICYHOW TpyIme, u3-3a
HUKOT/JIa HE MOKET | HEpPaBEHCTBA Illara BUTKa 3yOIIOBOMY JCICHHIO, U3-
JOCTUYD 32 CKOoca TIOJIOCOB W TmaszoB. JlaHHbIE
MaKCUMaJILHOTO KOHCTPYKTHUBHBIE MEPONIPUSATHS JIETAIOTCA C IIEIIbIO
TEOPETUIECKOTO YIIYUIICHHS] TAPMOHUYECKOTO COCTaBa.
3HAYCHHUS?

16.| Kakue OCHOBHBIE | MakcUMaJIbHOE HDHEPreTUYECKOe TPOU3BEICHHE,
napaMeTphbl OCTaTOYHas WHAYKTUBHOCTH, KOAPIIETHBHAS CHIIA,
MIOCTOSTHHOTO TEeMITepaTypa pa3MarHnIuBaHu.

MarHuTa
IPUMEHSIEMOTO B

AJIEKTPOJIBUraTese?
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17.) ns yero | /Ins  CHMKEHUS  NEPEMEHHBIX  NOTEPh B
NPUMEHSIOT AIIEKTPOJBUTATENE CBA3aHHBIE C HABEJIEHUEM TOKOB
IIMXTOBAaHHbBIE ®dyKo U nepeMarHM4uBaHUEM MaTepHaa.
KOHCTPYKLIUU
poTopa H cTaropa
ANIEKTPOIBUTATENS?

18| Or 4wero 3aBucsaT | [locTostHHBIE TIOTEpH 3aBUCSIT OT TOKA CTaTOpa
[IOCTOSIHHBIE TIOTEPH | 3JEKTPOABUIATENS U OT COIPOTUBIIEHNUSI OOMOTKH.

B DJIEKTPOBUIaTEIIE

19 Or 4yero 3aBucsaT | B mepBoM mnpuOMMKEeHHMM TIOTPU 3aBUCHT: OT

MIEPEMEHHBIE IOTEPU | JIEKTPUYECKOM YacTOTbl MAaIlWHbI, HHIYKIHH

B
3NEKTpOABUraTeIe?

MAardvTHOI'O IIOJIsI B BO3AYIIHOM 3a30p€, OT 4aCTOThBI

BpallleHWss ~ poTopa,  OT

(rapMOHMYECKUH COCTaB) MATHUTHOTO TOJIA, T.€. OT

CHUHYCONAAJIbHOCTHU

KOHCTPYKIIUU.




