[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®K1O: Makcumos Anekceli bopucosuy

flomkrocte: pupekTop Aenapra OB HAVRU M B BICIIErO OBPA3OBAHMS POCCHIICKOIA
KOU ®E
[ata nognucanus: 06.06.2024 'ﬁ%{g@ﬁ; AEPALIN

Vimkansibii nporSHAERABRSOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPASOBATEJIbHOE YUPEXIEHVE BBICLUETO OBPASOBAHILS
8db180d1a3f02ac9e60521a56727427&ME@CKOBCKHUM MOIUTEXHUYECKA YHUBEPCUTET»

(MOCKOBCKMM ITOJIUTEX)

[lepenoBas MHXKEHEpPHAS IIKOJIA JICKTPOTPAHCIIOPTA

YTBEPXJIAIO

PABOYAS ITPOI'PAMMA JIUCIIAIIJIMHBI
TpancnopT M VCTOMYNBOE PA3ZBUTHE

Hanpagnenue noarotoBku
23.04.02 HazeMHBbIC TPAHCHIOPTHO-TEXHOJOTHYECKHE KOMIIJICKCHI

[Ipodunb
DAeKTPUPUIMPOBAHHLIE TPAHCIIOPTHLIE CPEICTBA

Ksanudukamms
MAarucTp

®opmbl 00yueHus
OYHas

MockBa, 2024 .



Pazpaborunk(u):

JIoLeHT, K.T.H.

CorsnacoBaHno:

Otnen opranuzanuu

U YIpaBJICHUS y4eOHBIM
pOIIECCOM

PykoBogurens
00pazoBaTebHON MTPOTrPaMMBI
JIOIICHT, K.T.H.

p-

(Beeast

/. 5 r
f l‘-..- :'.-ff/— =
Sl

/HO.M. ®@ypnetos/

/11.T.XammnamoBa/

/A .B.Kaumos/



Conepxanue

Lenu, 3a1a4u ¥ MJIAHUPYEMbIE PE3YJIBTATHl O0YUCHUS MO TUCIHUIUIAHE ... .vveevveeeireeaieeenneees 4
MecTo AUCUMILTUHBI B CTPYKTYpPE 00PA30BATEIBEHOM MPOTPAMMBI .....cvveerireeseeesieesnreeseeeeeeenes 5
CTpYKTYpa U COJIEPIKAHUE JUCIIUIIITIHBL . ......vvetveenteesieeeteessseessessnseesseessseensesssneesneesneesnnesnseesns 5
3.1 Buabl y4eOHOU PAOOTHI Ml TPYIOCMEKOCTD ..evvvvveisrreessreesssresssssesssssesssssesssssessnssessssssssssssssssees 5
3.2 TemarnuecKkuit TIaH U3YUCHUS JTACTIHTITHHBI ....vvvveisvieessreessireesssseessssesssssesssssesssssesssssesssees 5
3.3 COHCPHKAHME TUCTIUTIIIIHBL ....ve.eveeseeeureantessseeassesssseansesssseassesssseasesssssssessssesnsessssesnsessnneanses 6

3.4 Temaruka CeMHHAPCKUX/TIPAKTUYECKHUX U Ja00paTOpHBIX 3aHATHH .. Ommoka! 3akaagka
He omnpe/eseHa.
3.5 Temaruka KypcoBBIX IPOEKTOB (KypcoBbIX pador) Ommoka! 3akaaaka He onpeaeaeHa.

Y4eOHO-METOANYECKOE U HHPOPMAITMOHHOE OOCCIICUCHHEC . .evvvvrevreessireesssreesssressssnessnsseessnes 7
4.1 HopMaTuBHBIE JOKYMEHTBI U I'OCTBI...c.vviiiiiiiiiiiiiiiese s 7
4.2 OCHOBHAS JTUTEPATYPA ....vvervinriieresessresseesieessessesabsasesssssbeessssssssbssassssnesbeesbsssnssssssressnesnnesnees 7
4.3 JIOTIOMHUTEIBHAS TUTEPATYPRA «..vveerveeureanreessreasseessneasesssneasseessseasseessesasesssseansesssneansessnesnes 8
4.4  DIEKTPOHHBIC O0PAZOBATEITBHBIE PECYPCHI. .. e.uvirresriasrerseesteasresseessearesseesseasesseesseesessnesnees 9
4.5 JluueH3uoHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE O0ECTICUCHHUE .................. 9
4.6 CoBpemeHHBIEC IPOQecCHOHATbHBIE 0a3bl JAHHBIX U HH()OPMAIIOHHBIE CIIPABOYHEIC

(627 (o LY 1 ST TP PPPRTTPPRRP 9

MaTepranbHO-TEXHUUECKOE OOCCTICUCHIIEC ......cuveerreasreesureasreessreasseessneasseessnessseessnsasesssnesnsessns 9

METOIUYECKIE PEKOMEHIALIHM ... vnvesseeaseeesureasseessseasseesasesseessssaseesssessseessnesssesssnesnsessnneensessns 9
6.1 Meroanueckue peKOMEHIAIIUY ISl TIPETo1aBaTessl 0 OPraHU3aIUH OOYUCHHUS ............. 9
6.2 Meroanueckue ykazaHus i1 00y4alOMIUXCs IO OCBOSHUIO JUCIUTUIAHBI .......ccvvennneee. 10

DOH/T OLEHOUHBIX CPEIICTB «..tteutvtesteeesureeassresaasresasssesaassesaassesaassesaabseeaasseeasaeeabseeaneeesnneeenaes 11
7.1 Metoabl KOHTPOJISI U OLICHUBAHUS PE3YIBTATOB OOYUCHMSL ... cecvveeereereeennreenneennneeseneeneenes 11
7.2 lllkana v KPUTEPHH OLICHUBAHHS PE3YITBTATOB OOYICHMM ..c.vc.vvirvvenriiresieeienieesieenneannenneas 11

7.3 OTICHOUHBIC CPEIICTBA -.vvuvvresreesreetesassaessesssseessesasseessssassesssessnsesssssssseessesasessssssnsesssessnseses 12



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

K ocHOBHBIM mesisiM OCBOCHMS AUCUUIUIMHBI «TpaHCmopT W yCTOMYMBOE
pa3BUTHEY CIEAYET OTHECTH:
— TIOATOTOBKAa CTYJIEHTOB K CAMOCTOSITEIBHOMN NIEATENIBHOCTH B COOTBETCTBUHU C
TpeboBanmsiMu  DenepanbHOT0 TOCYJAPCTBEHHOTO O0pa30BaTEIBHOTO CTaHIAApTa
BBICIIETO OOpa3oBanuss 1o crenuanbHocTH 23.04.02 «HazemHbIE TpaHCTIOPTHO-
TEXHOJIOTUYECKUE 23.04.02.01

KOMILICKCHI», poQuIIh

«IneKTpUpUIUPOBaHHBIE TPAHCIIOPTHBIE CPEICTBAY.

IIOATOTOBKH

K ocHOBHBIM 3aJayaM OCBOCHHS IUCHUIUIMHBI « TpaHCTIOPT W YCTOWYMBOE
pa3BUTHE» CIIEYET OTHECTH:

— ¢opMHpOBaHUE MPEJCTABICHUS O KOMIUIEKCE SKCIUIyaTal[MOHHBIX CBOWCTB,
OTIPEIEIISIIONTNX OCOOCHHOCTH (YHKIIMOHUPOBAHUS JJICKTPHUYESCKUX TPAHCIOPTHBIX
CPEIICTB, UX CHUCTEM M arperaros;

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

— ¢opMHpOBaHNE HABBIKOB MOTYUEHUS Ha 0a3¢ N3YYCHHBIX METOIUK KOHKPETHBIX
JAHHBIX 00 DKCIUTyaTallMOHHBIX CBOMCTBAaX 3JEKTPUUYECKUX 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

JluciuruiiHa OTHOCUTCA K 4HUCITy (akylIbTaTUBHBIX IUCUMILIMH Ojoka b4.
«JIMCTUTUIMHBI (MOJTYIIH ).

JlucruminHa B3aMMOCBSI3aHA JIOTUYECKUA M COJACPKATEIHHO-METOAUIECKH CO
CHEAYIOINMU TUCIUILINHAMU U npakTukamu Ol

— MaremaTudyeckoe MOJEIUPOBaHNE PAOOUHX MTPOIIECCOB aBTOMOOUIIS.

— [{udpoBbie TEXHOIOTHUU B aBTOMOOUIIECTPOCHHUHU.

— ABTOMOOMIJIbHAS] CEHCOpPUKA

— Cucrembl ympaBlICHUS [JIBIJKCHUEM DJIEKTPUUYECKUX TPAHCIOPTHBIX
CPEICTB.

— MaremaTudyeckoe MOJICTUPOBAHKE PA0OUHX MPOIECCOB aBTOMOOMJISA.

3. CTpyKTypa M coJep:KaHue JUCHUIITHHBI
OO11ast TPYA0EMKOCTb TUCITUIUIMHBI COCTABIIACT 2 3a4eTHBIX equnuil (72 Jaca).

3.1 Buabl yueOHOI padoThl U TPYI0EMKOCTH
(mo hbopmam 00yUeHMs)

3.1.1. Ounas ¢popma oOydeHus

Ne Koxu | CeMecTpbl
n/m Bup yueoHoii padothl 4eCTBO 3
4acoB
1 AYIUTOpPHBIE 3aHATUS 36 36
B ToM uucne:
1.1 | Jlekuuu 18
1.2 | CemuHapcKue/IpaKTHYECKHUE 3aHATHUS 18
1.3 | JlabopaTopHble 3aHATHS
2 CamocrosiTeJibHasi pa6oTa 36
3 IIpomexyTOUYHASI ATTECTAMSA
3auer
Hroro 72

3.2 Temaruyeckuii IJIaH U3yYeHHUS TUCHUILIUHBI
(no hopmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus



TpynoemkocTh, 4ac
AynutopHasi padora ;E
IR
Ne Pa3jgenanl/TeMbl o - 2 = g 5] g
n/n AU CIMILTHHBI 3 S &g e S S S =
2| | g5 |28 E5|¢gE
= | 25 8% Ec|:%
Pazpen 1.
1.1 | HUcropus pa3pabOTKu U IPOU3BOACTBA 4 2 2 - - 4
ANEKTPUYECKUX TPAHCIOPTHBIX
cpenctB. OCHOBHbBIE MTOHATHUS U
OIpeeICHUsL.
1.2 | TpebGoBaHUS K 3IEKTPOOOOPYIOBAHHIO 4 2 2 - - 4
ANEKTPUYECKUX TPAHCHOPTHBIX
cpencTs. BHeninue Bo3aeicTByIOmue
(hakTOopHI
1.3 | TpancnopTHbIE CpeICTBa C 4 2 2 - - 4
KOMOMHHUPOBaHHOW HEPrOyCTaHOBKON
1.4 | OOmue BOpoCk TEOpUHU 4 2 2 - - 4
AIIEKTPUYECKUX MAIINH
1.5 | ACUHXPOHHBII TATOBBIN 4 2 2 - - 4
AIIEKTPUYECKHUH ABUTATEIb
Pazpnen 2. 2 2 4
2.1 | CUHXPOHHBIH TATOBBIN ANEKTPUUECKHH 4 2 2 - - 4
JIBUTATEIh
2.2 | YnpaBieHue v TUHAMHKA 4 2 2 - - 4
JIEKTPOIIPUBOIA
2.3 | IlpuHIUTIBEI pabOTHI TOTIIMBHBIX 4 2 2 - - 4
9JIEMEHTOB M T€XHOJIOTHIl.
2.4 | [IpuMeHeHHe TOTIIMBHBIX DJIEMEHTOB B 4 2 2 - - 4
TMOPUTHOM MCTOUYHUKE SHEPTHH.
Hroro | 72 18 18 - - 36

3.3 CoaepxaHue THCHUNIHHBI
3.1.JIexunOHHBIA MaTepHUal

Tema 1. UcTopusi pa3padoTKU U NPOU3BOACTBA MIEKTPHUYECKUX TPAHCIIOPTHBIX
cpeacTB. OCHOBHBIE IOHTHS U ONPEACIICHHUS.

Tema 2. TpebGoBaHusi K 3JIEKTPOOOOPYIOBAHUIO BJEKTPUUYECKUX TPAHCIOPTHBIX
cpencTB. Buemnue Bo3aeicTByronme GakTopsl

Tema 3. TpancnopTHbIE CpecTBAa C KOMOMHHUPOBAHHON YHEPTOYCTAHOBKOU

Tema 4. O61Ke BOIIPOCH TEOPUU ANEKTPUUECKUX MAILIUH

Tema 5. ACUHXPOHHBIN TATOBBIN JIEKTPUYECKHUM TBUTaTETh

Tema 6. CUHXPOHHBIN TATOBBIN AIEKTPUUECKUN IBUTATEIb



Tema 7. YnpasiieHue U JUHaAMHKA JJIEKTPONIPHUBOA
Tema 8. [TpuHIMIBI paOOTHI TOIJIMBHBIX 3JIEMEHTOB M TEXHOJIOTHIA.

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

KypcoBoii MpoeKT He IPeTyCMOTPEH M0 YHEOHOMY IUIaHy
4. YuyeOHO-MeTOaMYecKOe M MHPOPMALTMOHHOE o0ecriedeHne

4.1 Hopmatusnbie 1oKyMeHTbI 1 [OCTsb1

1. TOCT P 59102-2020 «DaexkTpoMOOMIM U  ABTOMOOWIIbHBIE
TPAHCIIOPTHBIE CPEJICTBA C KOMOWHHUPOBAHHBIMH HHEPTrOyCTaHOBKAMI))
TepMuHBI U OnpeIETICHHUS.

2. TOCT P 59127-2020 «DnexTpoMoOWIM ©W  aBTOMOOWIIbHBIE
TPAHCIIOPTHBIE CPEACTBAa ¢ KOMOMHHPOBAHHBIMU JHEPTOYCTAHOBKAMI)
Nnentudukanus.

4.2  OcHoBHas JuTeparypa

1. Haratimes, M. B. ATC ¢ KOMOWHHMpPOBAaHHBIMH SHEPIrOyCTaHOBKAMH
(KDVY) /M. B. Haraiiuie, A. A. DUIUHOB. — M. : DKOJIOTHSI MAaIITUHOCTPOCHHS,
2014. — 442 c.

2. Haraitues, M. B. Onektpomoounu / M. B. Haraiiues, A. A. DiiiMHOB. —
M. : Okonorus MammHocTtpoenus, 2014. — 515 c.

3. Ebpemor W.C. Teopus u pacdy€r TATOBOTO DIIEKTPONPHUBOJIA
anekTpoMooOmieit. Yueb.mocobue i By3oB 1o crmen. «[opoackoi
ANEKTPUUECKUN TpaHCTIOPT» M «IJNEKTPUYECKas TAra WU aBTOMATHU3AIUs
TATOBBIX ycTpoiicTBy / moj pen. — M.C. Eppemona. M. : Beiciiast mikona, 1984.
- 383 c.

4, 3narun, II. A. DnexrpomoOunu u rubpuaneie apromoomiu / I1. A.
3natuH, B. A. Kemenos, U. I1. KceneBuu. — M. : Arpokoncair, 2004. — 416 c..

5. bormanos, K.JI. OcHoBBI TsiTOBOTO 3NeKTpOonprBoa: yued nocooue/ K.JI.
borganos—M. : MAJIN. - 2009, 57 c.

6. KoHcTpyKInu coBpeMEHHBIX TPAHCIIOPTHBIX CPEACTB HA AJICKTPUUECKON
Tsare / K.E. Kapnyxun, P.X. Kypmaes. M: ®I'VII «<HAMMW», 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 TuopunHorr MoOunbHoM Texuuku / W.II. Kcenmeswu, 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. DnekTpuyeckwe MamuHbl: y4eOHUK st By3oB /MLIL.
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. MaTtemaTtnueckoe MOIEIIMPOBAHNE 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 OBunnHMKOB : Kypc nekumii. -
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
MOJINTEXHUYECKOTrO 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. Kanaues FO.H. Bexropnoe perynmupoBanue (3ametku npaktuka) / FO.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.f. DOnexktpuyeckue MammHbl: y4ed. Ilocobue st
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

OBC «YHUBEPCUTETCKAJSI BUBJIMOTEKA OHJIAMH»
www.biblioclub.ru

OBC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

45 JluueH3HOHHOE U CBOOOJIHO PACIIPOCTPAHsAeMO€E MPOrPaMMHOe
odecmeyenmne

. Office / Poccuiickuii makeT 0(prCHBIX IPOrpaMm

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

.1 http://rushim.ru/books/electrochemistry/electrochemistry.htm - snextponnas
OubImoTeKa

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

. Koncynbrant Ilnroc - cnpaBouHas mpaBoBasi cucTema (IOCTYyM MO JOKaIbHOM
CETH C KOMIIBIOTEPOB OMOIUOTEKN)

. C10 Mockosckoro Ilonmurexa

5. MatepuajJibHO-TeXHHYeCKOe o0ecneyeHne

CnenuanusupoBanHbie ayautopun «llepegoBasi WHXKEHEpHAs IIKOJIA»:

AB4701 nu AB4710 ocHamieHHbIe POEKTOPOM, 3KpaHoM, [[IBM.

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 KaHMI0 yueOHOTO MaTepHaia.

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 MOMEHTAX KOHKPETHOIO TEOPETUYECKOr0 Marepuala, a TaKkkKe
OpraHu30BaTh MPOBEJIEHUE Ja0OpPaTOPHBIX 3aHATUM TakUM O0Opa3oM, YTOOBI
aKTUBU3UPOBATh  MBIIUICHUE CTYJIEHTOB, CTHUMYJHUPOBATh  CAMOCTOSITEIBHOE
U3BJIICUCHHE WMMHU HEOOXOAuMON HWH(OpMAIMM H3 Ppa3IMYHBIX HCTOYHUKOB,
CPaBHUTEIIbHBIM  aHAJIM3 METOJIOB  PEHICHUN, COIMOCTABICHHE TMOJYYEHHBIX
pe3yabTaToB, (HOPMYITUPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJISJIOB HAa MHOTHE
CIIOPHBIE MPOOJIEMBI.

OcHOBY yueOHBIX 3aHSATUHN MO JUCHHUILIMHE COCTABJISIOT JIGKIIMOHHBIC 3aHSATHS.
Ha nepBoMm 3aHsTHM MO JaHHOW y4eOHOM NHUCIMIUIMHE HEOOXOAMMO 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 jgadboparopHoil paboToil. TeMbl 3amau, npeajaraeMblX CTYJEHTaM st
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
1abopaTopHbIE 3aHATHUS.

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

[Iporpamma coctaBieHa B cooTBeTCTBUM ¢ DenepanbHbIM roCy1apCTBEHHBIM
oOpa3zoBaTeIbHBIM CTAHAAPTOM BBICIIEr0 0Opa3zoBaHus Mo crneruanbHoct 23.04.02
«HazemHbIe TpPaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBAY.

6.2 Meroanyeckune yKa3aHus 1Jis1 00y4AIOUIUXCS MO0 OCBOEHUIO TN CHUILINHBI

CamocTtosiTenbHas paboTa CTYACHTOB MPEICTABISIET COOOM Ba)KHEHIIEe 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 YCBOEHHUE CTYAECHTAMU BOIIPOCOB YCTPOWCTBA TPAHCIIOPTHBIX CPEACTB,
paccMaTpUBaeMbIX B TMpoOIecCe M3y4deHUs mucIUIuiMHbL. CamocTosiTenbHas padorta
CTYJICHTOB HANpaBJICHA HA H3y4YEHUE TEOPETUYECKOrO0 MaTepuasa, MOATOTOBKY K
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JEKIMOHHBIM,  JA0OpPaTOPHBIM,  CEMHHAPCKUM  (MPAKTHYECKUM)  3aHSATHUAM;
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 HeMmoCPECTBEHHOTO yUacTHsl.

3aayaMu CaMOCTOSITENIbHON paOOThI CTYICHTA SABJISIFOTCS:

— pa3BUTHE HABBIKOB CAMOCTOSITEIbHON yueOHOM padoThI;

— OCBOCHHE COACPKAHUA JUCLUIUINHBL;

— yriiyOJieHHe CoAepKaHus U OCO3HAHUE OCHOBHBIX MOHATUN JUCIUIUINHBL

— WCIIOJIb30BAaHHME  Marepuaja, COOpPaHHOTO UM 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 CEMECTpPA M MPOBOJIUTH UX PETYISAPHO. KakIplil CTyAEHT IOMKEH 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 MOMHUTB, 4TO B ITpoLiecce 00y4eHUs BaXKHENITYIO pOJIb UTPAET
caMoOCTOATeNbHAsg pabdoTa ¢ TeXHUYecKoM muteparypoi. Hayuutbecs pabortath ¢
TEXHUYECKOU JIUTEepaTypol — BayKHEWIIas 3a7a4a cTyeHTa. be3 aToro HaBbika OyaeT
Ype3BbIYANHO TPYIHO M3y4aTh MNPOrpaMMHBIA MaTepuan, U MHOTO BpeMEHH 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 00y4YeHUs!

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 3aILUTA UX;

- BBIIIOJIHEHUE KOHTPOJIBHBIX 33JJaHUH, B BUJE TECTOB.

7.2 llkana u KpuTEepUN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

IIxana omeHNBaAHUA Onucanue
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Ixana
Onucanune
OlleHUBaHUSA
BrIinonHeHbI BCe BUABI YI€OHOM paOOTHI, MPEAYCMOTPEHHBIC YICOHBIM TTAHOM.
CTylleHT JE€MOHCTPUPYET COOTBETCTBHE 3HAHMI, YMEHHI, HABBIKOB
MPUBEJIEHHBIM B TaOMWIIaX TOKa3aTeled, omnepupyer MNpHOOpPETEHHBIMHU
3auyTeHo 3HAHUSMH, YMEHUSIMH, HABbIKAMHU, MPUMEHSAET UX B CUTYAIUAX MOBBIIICHHOU

cioxkHoctu. [Ipu 3TOM MOryT OBITH AONYIIEHBl HE3HAUYUTENIbHBbIE OLIMOKH,
HETOYHOCTH, 3aTPYAHEHUS IIPU AaHAIUTHYECKUX OIlepalsax, IEpEeHOCEe 3HAHUN
Y YMEHUH Ha IpyTrue KOHCTPYKLHH.

He 3auteno 3HA4YUTCJIIbHBIC OH_II/I6KI/I, MMPpOABJIACTCA OTCYTCTBUC 3H8.HI/II71, YMeHHﬁ, HaBBIKOB

He BbinosiHeH oquH nian Oosee BUIOB yueOHOW paboOThI, IPETyCMOTPEHHBIX
yueOHbIM M1aHOM. CTYZEHT IEMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB IPHUBEJICHHBIM B Ta0iuIax I[OKa3zaTesed, JAOIMYyCKaITCs

0 psAy MOKa3aTeleH, CTyIeHT UCIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHUS IIPU
OIICPUPOBAHUM 3HAHUAMHU M YMEHHUAMH IIPU HMX IIEPEHOCE Ha Jpyrue
KOHCTPYKIUU.

© oo N kAW

7.3  OueHo4YHbIE CpeCTBA
7.3.1. Tekymuii KOHTPOJIb
[IpumepHbie TeMbI pedepaTos:

HcTtopust pa3pabOTKH 1 MPOU3BOJCTBA MIEKTPUUECKUX TPAHCHIOPTHBIX CPENICTB.
OCHOBHBIE NTOHATHS U ONPENCIICHMUS.

TpeGoBaHuUs K 37IEKTPOOOOPYAOBAHUIO JIEKTPUUECKUX TPAHCIIOPTHBIX CPEJICTB.
BuemiHue Bo3nelicTByromue GpaxkTopbl

TpancnopTHbIE CpeACTBAa C KOMOMHUPOBAHHON YHEPTOYCTAaHOBKOM
DneKTpoBUraTen

OO0111e BOIPOCH TEOPUH NEKTPUUECKUX MAILIUH

ACHHXPOHHBIN TATOBBIN AIEKTPUUYECKUI ABUTATEID

CHUHXpPOHHBIN TATOBBIN JIEKTPUUYECKUIN IBUTATED

DJIEKTPONPUBO]L

. YIIpaBJICHUE U JUHAMUKA JJIEKTPOIPUBOAA

10./lnHamMuKa IEKTPONPUBOIA

11.TorutnBHBIE DJIEMEHTHI

12 .ITpuHIMIBI paOOTHI TOILUTUBHBIX 3JIEMEHTOB U TEXHOJIOTUH.

7.3.2. IIlpoMexxyTouHasi aTTeCTalus
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No Bomnpoc OTAJIOHHBIN OTBET

IL.I1.

1. Kakune  Buemmnwue | Ha paboty 31eKTpo0oOOpYyAOBaHUS IIEKTPUUECKUX
BO3JICHCTBYIOIIME | TPAHCIOPTHBIX CPEJCTB BIMSIOT: MEXAHUYECKHE,
(dakTophl  BAMSIOT | TEPMUYECKHE,  KIUMaTHUYECKHe,  XHMHYECKUE,
Ha AIEKTPUYECKHUE (INMEKTPOMArHUTHBIE) (PAKTOPBHI.
anekTpoobopynoBa | Ha moiHOTY U cTeneHb BO3eHCTBUS 3TUX (DaKTOPOB
HUE OKa3bIBAIOT BIUSHHE: MECTO U YCIIOBUSI Pa3MEILICHUS
ANEKTPUUYECKUX Ha TC, ycnoBusi DdKCIUIyaTallMik,  YCJIOBUSA
TPAHCIIOPTHBIX UCITIOJIb30BaHUs (110 KAKUM JI0pOram, B KaKOe BpeMs
cpeacTn? CYTOK), TUI TPAHCHOPTHOI'O CPEACTBA (JOPOKHOE,

BHEJIOPOXKHOE), HAITPSHKEHUE DJIEKTPUUYECKON CETH.

2. | B yem mpossisitorcs | Mexanudeckue BO3/ICHCTBYIOLINE (bakTopbl
MEXaHUYECKUE OpOSIBIISIIOTCA B BUAE BUOpauuMd U yAapoB CO
BO3JICHCTBYIOLINE CTOPOHBI OCTaJIbHBIX 3JeMEHTOB TC M BHELIHHUX
(daktopsI? YCTPOMCTB, U 0OBEKTOB.

3. | B uem mposiBisiroTcst | XUMHYECKHE BO3JICUCTBYIOIIIHE (dakTopsl
XUMUYECKUE MPOSIBIIAIOTCS B BUJE BO3JCHUCTBUS XUMHYECKUX
BO3/ICUCTBYIOIINE BEIIECCTB M COCIMHEHUM (Macja, oxjaxiarorias
dakTopbI? JKUAKOCTh, XUIKOCTh ['YP, moromume cpenctsa,

KHUCIIOTBI, IIEJI0YH, 030H), a TaKKe JJIUTEIbHOTO
BO3JICHCTBHSL  COJISTHOTO  TymMaHa  (JOpPOXKHBIE
peareHTbl, aTMoc(epa IPUMOPCKUX PAaHOHOB).

4. | B uem 3akirouaercs | TepMuueckoe W KIMMATUYECKOE BO3JICHCTBUE
TEPMUYECKOE U 3aKJII0YaeTcsl B  BO3JEHCTBUU MaKCHUMAJIbHBIX,
KJIIMMAaTH4YECKOE MUHHUMAJIbHBIX TEMIIEPATyp OKpPYKaIOUIEH Cpeisl,
BO3/CHCTBUE HA pPE3KHX  U3MEHEHUM  TEMIIEPATypbl, IUIABHOE
AJIEKTPOOOOPYIOBAaH | UBMEHEHUE TEMIIEPATypbl, BIAKHOCTH, XOJIOJHOM
ne? BOJIEL.

5. | B ueM 3akmouaeTcst | DIEKTPUYECKOE BO3/ICUCTBUE Ha
ANEKTPUUECKOE AIEKTPOOOOPYI0BaHUE 3aKJII0YaeTCs B
BO3JICICTBHE HA MEPEHANPSKCHUSX, U3MEHEHUH  MOJIIPHOCTHU
AJIEKTPOOOOPYIOBaH | MUTAHUs, PE3KOMY OTKIIOUEHUIO TMUTaHUS C
ne? MOCJIEAYIOIIUM BOCCTAHOBJIEHUEM, IOCTENEHHOMY

CHUKEHHUSI HAIIPSHKECHMUS, MTYJIbCALUA HANIPSIKEHUS U
T..
6. | Kakue [lernmu ¢ MakcUMallbHBIM pPaOOYMM HAMPSIKEHUEM

QJICKTPHUYCCKHC LICTIN

MCHBIIC CpEAHCKBAAPATHICCKOTI'O 3HA4YCHUA
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OTHOCATCA K KJIaccy
HanpsbkeHui A u B

HampspkeHus: nepeMeHHoro Toka 30 B wim
noctossHHOro Toka 60 B oTHOCcsATCS K Kiaccy A,
cseire 30 B, Ho e 6omee 1000 B mepemenHoro Toka
u cBeie 60, HO He Oojee 1500 B mocTossHHOTO TOKA

— knaccy B.

7. | Ana  3amutel ot | [IpoBogHUKH BBIPAaBHUBAHUS MOTEHUIUAJIOB
KAaKOTO KOHTAKTa | IPUMEHSIIOT JJISI 31U Thl OT KOCBEHHOT'O KOHTAKTa C
IPUMEHSIIOT MOTEHIHAIBHO MPOBOJSIIMMU YaCTIMH, KOTOPbBIE
IPOBOJIHUKH MOTYT IOMNACTh MO/l HANPSKEHUE.

BbIPABHUBAHUSI
MMOTCHIINAIOB?

8. | Kakoe yctpoiictBo | [sii KOHTPOJIS COCTOSIHHSI H3OJSIUU TPUMEHSIOT
UCIIOJIB3YETCsSl  JUISl | YCTPOMCTBO ~ KOHTPOJS — M30JSLUH,  KOTOpPOE
KOHTPOJISL COCTOSIHUS | OCYIIECTBIISIET U3MEpPEHUE CONPOTHUBJICHUS
U30JISI0UU M KaK OHO | M30JIALMH. Y CTPOMCTBO MTO3BOJISET KOHTPOJIUPOBATh
paboTtaet? HECUMMETpUYHOE  (OJUH  TIOJIIOC)  CHUXKEHUE

CONMPOTHUBJICHUS HM30JIALMU WM HECUMMETPUYHOE
3aMbIKaHHUE MOJ0Ca Ha KOPIYC.

9. | Kakoe be3onacHbIM cuHTAaETCA CONPOTHUBIICHUE HE HUXKE
COIIPOTHUBJICHUE gem 500 Om/B
U30JISIUUU CUUTAETCS
0e301acHbIM?

10.| Kakoe [IpoBOIHUK BBIpaBHUBAHUS MOTEHIMAJIOB JIOJKEH
COIPOTHUBIICHUE UMETh comnpoTuBieHue He Oonee 0,2 Om mnpu
ZOJIEH MMETh | IpoBepke TokoM He MeHee 0,1 A.

IPOBOJHUK
BBIPABHUBAHUS
MOTEHIIHAJIOB?

11.| YTo mpuMEHSIOT 1Jist JIist TOBBIIIEHUS] AJEKTPOOE30MacHOCTH B
MTOBBIIIEHUS ycraHoBkax a0 1000 B mnpumeHAOT JIBOMHYIO
ANEKTPOOE30MaCHOCT | (OCHOBHYIO M JOMOJIHUTENbHYIO) WIH YCUIIEHHYIO
u B | U30JISILUIO TOKOBEIYIINX YacTEM.
ANEKTPOYCTAaHOBKAX
?

12./3a kakoe Bpems | [Io rmobanbHBIM HOpMaM AJIEKTPOOE30MACHOCTU
JOJIKHBI KOHJIEHCATOpPbl ~ JIOJDKHBI  PaspsauThes 0
Pa3psSANTHCS HampspkeHust He Oosiee 60B wim 10  ypoBHs

KOHACHCATOPbI

3anaceHHol sHepruu He Boime 0,2 JIx 3a Bpems 1




15

BBICOKOBOJIBTHOTO cek. (momyckaercs 10 3 ceK ¢ MPUMEHEHHEM Mep
AIIEKTPOOOOPYIOBAH | UCKITIOYAIOIIUX MPSIMON KOHTAKT C TOKOBETYITMMHU
us’? JaCTSIMHU).

13./3a cuer dyero Yy |3a cuUeT pa3NMYHOM HHIYKTUBHOCTH OOMOTKH
CUHXPOHHO- anektponaBuratens no ocsiM d u q. [lo ocu d
PEaKTUBHBIX UHIYKTUBHOCTH OOMOTKHM BBIIIE, YTO II03BOJIET
IBUTaTENeH peanu3oBaTh PEAKTHBHYIO J00AaBKY KpPYTSAIIETO
HOJTy4aeTcs MOMEHTA.

HOJyYUTh OOJBIINNA
KPYTAIIUA  MOMEHT

[0 CPaBHEHUIO C
CUHXPOHHBIMU?

14.] Ins xakux wneneit | CKOC MOIIOCOB BBIMOJHAETCS C IEJIbI0 YIIydIIEHUS
BBIIIOJIHAETCS ~ CKOC | paclpelielIeHHsl MOJs B BO3AYLIHOM  3a30pe
IIOJIFOCOB poTOpa | MalllMHBI, CHWKEHUS rapMOHUYECKUX
ANEKTPOJBUTATENSI? | COCTABIIAIONIMX M NPUOIMKEHUS (OpMBI MO K

CHUHYCOHUJIAIIBHOM.

15.| ITouemy OJC | 910  00ycinoBIEHO  peanbHOM  KOHCTPYKIMEH
peanbHOro JBUTATENS: W3-32 PACIPENENICHUs KaTyleK IIo
ANEKTPOJABHTATENsl | pa3HbIM I1a3aM B KaTyLIEYHOM TIpynne, H3-3a
HUKOTJa HE MOXXET | HEpaBEHCTBA Il1ara BUTKa 3yOIOBOMY JEJIEHUIO, U3-
JOCTHYb 32 CKOCa  TOJMIOCOB M ma3oB.  JlaHHBIE
MaKCUMaJIbHOTO KOHCTPYKTHUBHBIE MEPONPUSITHS JEHAIOTCS C LEIBIO
TEOPETHUYECKOTO YIIyYIIEHHS] TAPMOHUYECKOT0 COCTaBa.
3HA4YECHUA?

16.| Kakue OCHOBHBIE | MakCUMaJIbBHOE JHEPreTUYECKOE IPOU3BENICHHUE,
napameTpbl OCTaTO4YHasi MHAYKTUBHOCTb, KOJ3PLETHBHAS CHIIA,
ITOCTOSIHHOTO TEeMIIepaTypa pa3MarHn4MBaHUsI.

MarHuTa
IPUMEHSIEMOTO B
3JIEKTpoABUTaTEIE?

17.| Ans yero | JUIt  CHWKEHMST ~ INIEPEMEHHBIX  IIOTEPh B
MIPUMEHSIOT AJIEKTPOJBUTATENE CBA3aHHBIE C HABEJIEHUEM TOKOB
IIMXTOBAHHBIE @DyKo U nepeMarHM4uBaHUEM MaTepHaa.
KOHCTPYKLUHU

poropa W cTaropa
AJIEKTPOIBUTATEINS?
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18.

Ot
IOCTOSTHHBIC TOTEPH

qcro  3aBUCAT

B JICKTPOABHUI'ATCIIC

[IocTosiHHBIC IIOTCPU 3aBUCAT OT TOKa CTaTropa
QJICKTPOABUIATCIIA U OT COIIPOTHUBJICHUSA OOMOTKH.

19.

Ot

IMECPEMCHHBIC ITOTCPU

qCro 3aBUCAT

B
3J'I€KTpOI[BI/II‘aTCJI€?

B nmnepBoM mpuOSMKEHUHM TIOTPU 3ABUCAT: OT

AIEKTPUYECKOM YacTOThl MAIMHBI, HWHAYKIUU
MarHUTHOTO TOJISl B BO3AYIIIHOM 33a30p€, OT YaCTOThI
BpalleHusi  poTopa,  OT

(rapMOHMYECKUHM COCTaB) MarHUTHOTO MOJIS, T.€. OT

CUHYCOHNOAJIBHOCTHU

KOHCTPYKITUH.




