MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.0.13.03

(undexc oucyuniumvl)

PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

TeopeTnueckne 0CHOBBI 3JIEKTPOTEXHUKH 3

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAIPABJICHUIO TTOATOTOBKHU
13.03.02 D5eKTpOIHEPTreTUKa U 3JIEKTPOTEXHUKA

HaIpaBJIEHHOCTH (TIPOdUIIB)
DHeprocoepexeHne U FHEProayuT

®dopma 00ydeHus: ouHast
I'on Habopa: 2019

O6mras Tpynoemkoctsb: 4 3E

Pacnpe)lene}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTtp 5

dDopmMa KOHTPOJIA 3auer Hroro
Bua zansaruii
Jlexnun 34 34
JlabopaTopHbie 16 16
[IpakTnueckue 34 34
Pykosoactso: PI'P 1 1
[IpomexxyTouHas arrecranus 0,25 0,25
KonTaktHas pabora 85,25 85,25
CamocrosiTenpHas pabora 58,75 58,75
KoHTpoib
Hroro 144 144




Pabouyto mporpamMmy cocTaBuiI(H):

JIOLIEHT, TOIEHT, K.T.H. Ky3nernos B.H.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

v OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUS TOATOTOBKU
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCOMILIMHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoxoun 3acemanust Ne 3 ot «28» centsiops 2018 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

]_[CJ'IB OCBOCHUA JHUCHUIUIMHBI — AAaTh OCHOBOIIOJIAraroiue 3HaHUA B obnactu TEOpHUU IJICK-
TPOMArHuTHOI'O I10JIdA, MOATOTOBUTL CTYACHTOB K MCIIOJIB30BAHUIO MMOJTYUYCHHBIX 3HAHUI IIpru OCBO-
CHHHU CIICHUAJIBHBIX JUCHUILIMH U JJIA PEIICHUA 3a4a4 ITPAKTHUKH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUIMIUINHBL, HA OCBOCHUU KOTOPBIX Oa3upyeTrcs JaHHas JucUUIuIMHA: «Bpicmias maTema-
Tuka», «®dusnka», «TeopeTnyeckne OCHOBBI AIEKTPOTEXHUKU 1», «TeopeTnyeckre OCHOBBI 3JEK-
TPOTEXHUKH 2.

I[I/ICIII/IHJII/IHI)I W IPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[B,HHOI71 JUCHUITIINHBI HGO6XO[[I/IMO KakK
MpEaAICCTBYIOIICEC: ((I/IH(1)OpMaI_[I/IOHHO—I/ISMepI/ITeJ'ILHaH TCXHHUKA B OJJICKTPOIHCPI'CTHKEC), «Dnek-
TPUYICCKHUEC MAallIMHBI U OCHOBBLI 3JICKTPOIIPHUBOAA», «CHIIOBEIC KOMMYTAIIMOHHBIC allliapaTbl U CPCI-
CTBaA 3allIUTHI B SHCKTpOCHa6)KCHI/II/I», BricokOBOIBTHAS TEXHUKA U COBPCMCHHBIC BUJIbI U30JIATUN.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

®opmupyemble U
KOHTPOJINpYyeMble
KOMIEeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

Nuaukaropsl 1ocTu-
JKEHUS KOMIIeTeH N
(Kol ¥ HAMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OIIK-4. CnocoGeH uc-
M10JIb30BATh METO/IbI
aHaJIM3a U MOJIETIUPO-
BaHUS AJIEKTPUUECKUX
LeeN U JJIEKTpUYe-
CKHX MallliH

OIIK-4.3 IIpumensier
3HAHUS TEOPUU IIIEKTPO-
MarHMTHOTIO TOJIS U Lie-
el ¢ pacnpeeIeHHbIMU
napameTpamu

3HaTh: OCHOBBI B 00JIACTH TEOPUU DIIEKTPO-
MAarHUTHOTO TMOJIsl, OCHOBHBIE YPAaBHEHUSA U
TPaHUYHBIE YCIOBUS, METOJbI pacyeTa dJIeK-
TPOCTATUYECKUX TOJIEH, STEKTPUUECKHUX T10-
JIel TOCTOSHHOTO TOKa, MarHUTOCTaTHye-
CKMX TOJIEH, MEPEMEHHBIX 3JIEKTPOMAarHUT-
HBIX TTOJeH

YMeTb: MONB30BaThCs METOJIaMHU pacyeTa
3JEKTPOCTATUUECKUX TMOJEH, DIIEKTpHue-
CKHX MOJIEH IOCTOSHHOIO TOKAa, MarHUTO-
CTAaTUYECKHUX I0JIE€H, TEPEMEHHBIX 3JIEKTPO-
MarduTHBIX TTOJIEH

Bnagers: HaBbIKAMH aHaM3a QJICKTpoMar-
HUTHBIX noneﬁ, IIOCTPOCHUA KAPTHUH CHIIO-
BBIX JIMHUM QJICKTPOCTATUYICCKOI'O U MarHu-
TOCTAaTHYCCKOT'O ITOJIA.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

cpeasl. Hanpsok€HHOCTH, MOTEHIMAT U

Bun ®opMbI TEKYLIET0
Moayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIs1 (Haume-
N . Cemectp banabsl | UaTepakTHB, 4.
(pa3neun) HOI1 pa- (y4eOHOI1 padoThI) 4. HOBaHHE OLIEHOYHOT0
00TBI Cpe/cTBa)
1. DnexrpocraTuue- |JIek. BBenenue B TEOpHUIO 3JIEKTPOMATHUTHOTO 5 2 - -
CKOE I10JI€ nosisi. OCHOBHbIE BEKTOPHBIE BEJIMYMHBI, Xa-
paKTEpU3YIOIIKE IEKTPOMArHUTHOE 110JIE
IIp. [TporpamMmmHoOe obecrieueHre pacuera U Mo- 5 2 - - OueHka peleHus
JIeJIMPOBAaHMsI MAarHUTHBIX Lieniel. Briaua [IPAKTUYECKUX 3a7a4 Y|
BAPUAHTOB 3a/1aHusl. Penienne cutyaunoH- [IPOBEPKA YCBOCHMS
HBIX 3aj7a4 MaTepuaia
Cp. CamocrosiTenbHOE U3yUYEHHE TEOPETHUECKO- 5 2 - -
ro Marepuasa no yueOHUKaM U y4eOHbIM
0CcOOUSIM C MOATOTOBKON OTBETOB Ha BO-
npockl. [loAroroBka Kk npakTUYECKUM 3aHs-
tusaM. Bemonaenne NJ13
Jlek. Ornpezenenne dIEKTPOCTAaTHIECKOTO TTOJIA. 5 2 - -
ITonsTre 3neMeHTapHOTO 3apsaaa, TOYEYHOIO
3apsiga. CBOOO/IHbIE U CBS3aHHbBIE 3apsi/ibl
IIp. AHaJIUTHYECKHE PELIEHUS 110 MOy 1. 5 2 - - Onenka pemeHus
Pemenne 3anau MIPaKTUYECKHX 3a]1a4 U
[IPOBEPKA YCBOEHUS
MaTepuaa
JIab. ®dusnueckuit skcrepuMeHT. Monenupona- 5 2 4 - Ortuer o nabopatop-
HHE JIEKTPOCTATUYECKUX MOJIEH TPEXITPO- HOM paboTe Ne 1
BOJHOW JIMHUHU NIEpeIaun
PI'P 3anava | 5 10 12 - [IpoBepka nHAUBHTY-
QIIBHOTO JOMAIIIHETO
samanus Ne 1
Jlek. Xapakrepuctuku cpenbl. [lonspuzamnus 5 2 - -




Pemenue 3agau

Bun ®opMbI TEKYLIET0
Moayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIs1 (Haume-
N . Cemectp banabsl | UnTepakTHB, 4.
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) 4. HOBaHHE OLIEHOYHOT O
00TBI Cpe/cTBa)
ANIEKTpUYECKasi MHAYKLUS JIEKTpOCTaTuye-
CKOTO MOJIs
IIp. [IpoGnemusIit cemunap. UncieHHsie perie- 5 2 - - OreHka pemieHus
Hus 1o Moaymo 1. Pemenue curyanuoH- [IPAKTUYECKUX 3a7a4 Y|
HBIX 3aj1a4 [IPOBEPKA YCBOEHUS
MaTepuaia
Cp. CamocrosiTenbHOE U3yUYeHHE TEOPETHIECKO- 5 2 - -
ro Marepuaia 1o yueOHUKaM U y4eOHbIM
OCOOUSIM C MMOATOTOBKOW OTBETOB Ha BO-
npockl. [loAroroBka K NpakTU4ECKUM 3aHs-
tisM. Beimmonuaenune NJ13
Jlex. 3akoH ["aycca, moctynar MakcBeiia, 3aK0H 5 2 - -
Kynona. DHeprus 31eKkTpocTaTH4ecKoro
nons. ['pannunsle ycnosus. [lonaTue EMko-
CTH
IIp. [Tpo6nemusiit cemunap. KoHtposabHas pa- 5 2 5 - Onenka pemeHus
6ota MPAKTUYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuaia
JIab. PU3NYECKUI IKCIIEPUMEHT. 3aIluTa OTYeTa 5 2 4 - Ortuer o mabopatop-
1o MoyJio 1 HOi1 pabote Ne 1
2. Dnexrpuueckoro |JIek. Omnpenenenne MEKTPUIECKOro MOoJIsl TOCTO- 5 2 - -
MOJISE TOCTOSTHHBIX STHHBIX TOKOB. XapakTep IEeKTPUYECKOTO
TOKOB I10JI B JUDJIEKTPUKE BOKPYT IPOBOJHUKOB C
MTOCTOSIHHBIM TOKOM
IIp. AHaTUTAYECKHUE PEIICHUS TI0 MOTYJIIO 2. 5 2 - - OreHka penieHus

MPAKTUYCCKUX 3aaa4 U

[IpOBEpKa YCBOEHUS




Bun ®opMbI TEKYLIET0
Moayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIs1 (Haume-
N . Cemectp banabsl | UnTepakTHB, 4.
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) 4. HOBaHHE OLIEHOYHOT O
00TBI Cpe/cTBa)
MaTepuaia
Cp. CamMOoCTOSTETbHOE U3YYEHUE TEOPETUUYECKO- 5 2 - -
ro Marepuasa no yueOHUKaM U y4eOHbIM
MOCOOMSIM C MOATOTOBKON OTBETOB Ha BO-
npochl. [ToAroToBka K MpakTUUECKUM 3aHs-
tisiM. Beimonnenune NJ13
Jlek. XapakTrep NEKTPUYECKOTO OIS B IPOBOI- 5 2 - -
HUKax. HenmpepbIBHOCTD 371€KTPUUECKOTO
Toka. 3akoH Oma u 3akoHbl Kupxroda s
MIPOBOJISIIUX CPEJl
IIp. [IpoGnemusIit cemunap. Unciennsie perie- 5 2 - - OreHka pemieHus
HUS 110 MOAYIIO 2. Pelienre cuTyalmoHHbIX MPaKTUYECKHX 3a]1a4 U]
3a1a4 MPOBEPKA YCBOCHMS
MaTepuana
JIab. ®dusnueckuit axcriepuMenT. [loctpoenue 5 2 4 - Otyet no pabopaTop-
KapTHUHBI SKBUMOTEHIIUATIbHBIX JIMHUH 3a- HOI paboTe No 2
3eMJIUTENIS
PI'P 3agaua 2 5 10 12 - [IpoBepka uHIUBUY-
QITHLHOTO JIOMAIITHETO
sagaHus Ne 1
Jlek. I'paHnuHBIE YCIOBUS HA TOBEPXHOCTHU pa3- 5 2 - -
Jiesa MPOBOJAHUKA U JUAJIEKTPUKA, HA M0-
BEPXHOCTH pazjiena IBYX IPOBOISIIUX CPEJL
IIp. [TpoGnemusIit cemunap. UncieHHbIe perie- 5 2 - - OueHka peneHus
HUS 110 MOAYIO 2. Pelienre cuTyalmoHHbIX MPaKTUYECKUX 3a]1a4 U]
3a1a4 MPOBEPKA YCBOCHHMS
MaTepuana
Cp. CamocTosiTeTbHOE H3YUYCHHE TEOPETHIECKO- 5 2 - -




Bun ®opMbI TEKYLIET0
Moayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIs1 (Haume-
N . Cemectp banabsl | UnTepakTHB, 4.
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) 4. HOBaHHE OLIEHOYHOT O
00TBI Cpe/cTBa)
ro MaTepuaia 1o ydeOHuKaMm U ydeOHbIM
MOCOOMSIM C MOATOTOBKON OTBETOB Ha BO-
npockl. [ToAroToBka K NpakTUUECKUM 3aHs-
tisiM. Beimonnenune NJ13
Jlek. AHaorus 31eKTpUUECKOro MoJisi ¢ 3JIEKTPo- 5 2 - -
CTaTHU4YeCKUM moJieM. 3akoH Jxoyms - JIen-
ua. [loHsTHe NpoBOMMOCTH U CONPOTUBIIE-
HUS CPEJIbI
IIp. [IpoGnemusrit cemunap. Konrposbhas pa- 5 2 5 - OreHka pemieHus
6ota MPAKTHYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuana
JIab. Du3ndecKuil IKCIIEPUMEHT. 3alllUTa OTYeTa 5 2 4 - Otyet no mabopaTtop-
110 MOAYJIO 2 HoM pabore Ne 2
3. MarnutHoe none |Jlek. OrnpeziesieHe MArHUTHOTO TIOJISI TIOCTOSTH- 5 2 - -
[MOCTOSIHHBIX TOKOB HBIX TOKOB. XapaKTep MarHUTHOTO T0JIA B
JTUDJIEKTPUKE BOKPYT MTPOBOJHUKOB C TIOCTO-
STHHBIM TOKOM U B ITpoBoiHUKax. Hempe-
PBIBHOCTH MAarHUTHOTO TTOJISI
IIp. AHaNMTHYECKHUE PEHIeHUs IO MOTYJIIO 3. 5 2 - - OueHka pelieHus
Pemenue 3agau MPaKTUYECKUX 3a71a4 1
[IPOBEPKA YCBOCHMS
MaTepuaa
Cp. CaMocTosATENbHOE U3YUYEHNE TEOPETHUECKO- 5 2 - -

ro Marepuasa no yaeOHMKaM U y4eOHbIM
MMOCOOHSIM C ITOJTOTOBKOM OTBETOB Ha BO-
npockl. [ToaroToBka kK MpakTHYECKUM 3aHs-
tusaMm. Bemonaenne NJ13




Bun ®opMbI TEKYLIET0
Moayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIs1 (Haume-
N . Cemectp banabsl | UnTepakTHB, 4.
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) 4. HOBaHHE OLIEHOYHOT O
00TBI Cpe/cTBa)
Jlek. 3aKoH 1oJyIHOrO ToKa. 3akoH buo-Casapa- 5 2 - -
Jlannaca. CxansipHbIA U BEKTOPHBIN MOTEH-
1A AJTbl MATHUTHOTO TTOJIST
IIp. [TpoGnemubIil cemunap. YuciaeHHbIE perie- 5 2 - - OueHka peleHus
HUS 110 MOAYIO 3. Penienne cutyarmoHHbIX MPAKTUYECKUX 3a7a4 U]
3a1a4 [IPOBEPKA YCBOCHHUS
MaTepuaia
JIab. ®usnyeckunt skcnepuMenT. [loctpoenus 5 2 4 - Otuer no naboparop-
KApTUHBI CUJIOBBIX JIMHUA MarHUTHON UH- HOi paboTe Ne 3
JTYKIUU U SKBUNOTCHLIMAIbHBIX JINHUW BEK-
TOPHOI'0 NOTEHIIMa1a OOMOTKHU C TOKOM
PI'P 3agaua 3 5 10 12 - [IpoBepka uHIUBUY-
QIIBHOTO JIOMAILHErO
sagaHus Ne 1
Jlexk. I'paHnYHBIE YCIOBUS HA TOBEPXHOCTHU pas3- 5 2 - -
Jiena IByX Cpell ¢ pa3IM4HbIMA MarHUTHBI-
MU MIPOHUIIAEMOCTSIMU. AHAJIOTHUS TIIIOCKO-
NapajuieIbHbIX MATHUTHBIX U 3JIEKTpUYe-
CKHMX MOJIeH
IIp. [TpoGnemHsIil ceMuHap. YncneHHbIE petie- 5 2 - - OueHka pelieHus
HHS IO MOAYJIO 3. Pelienne cutyallmoOHHBIX MPaKTUYECKUX 3a71a4 1
3a1a4y [IPOBEpPKa YCBOECHUS
Marepuana
Cp. CaMocTosATENbHOE U3YUYEHNE TEOPETHUECKO- 5 2 - -

ro Marepuasa no yaeOHMKaM U y4eOHbIM
MMOCOOHSIM C ITOJTOTOBKOM OTBETOB Ha BO-
npockl. [ToaroToBka kK MpakTHYECKUM 3aHs-
tusaMm. Bemonaenne NJ13




Bun ®opMbI TEKYLIET0
Moayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIs1 (Haume-
N . Cemectp banabsl | UnTepakTHB, 4.
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) 4. HOBaHHE OLIEHOYHOT O
00TBI Cpe/cTBa)
Jlex. OHeprus MarHUTHOT O NoJs. B3aumoneii- 5 2 - -
CTBUE MPOBOJIHUKOB C OCTOSIHHBIMU TOKa-
Mmu. [ToHSTHE HHIYKTUBHOCTH U B3aUMHOM
WHIYKTUBHOCTH
IIp. [IpoGnemusrit cemunap. KonrposbHas pa- 5 2 5 - OreHka pemieHus
6ota MPAKTHYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuaia
JIa0. ®u3nyecKuil SKCIEPUMEHT. 3aluTa oTyeTa 5 2 4 - Otuer no naboparop-
110 MOJIYJIIO 3 HOIT paboTe No 3
4. Ilepemennoe Jlek. OripezesieHne MepeMeHHOr0 IeKTpoMar- 5 2 - -
PIIEKTPOMAarHUTHOE HUTHOTO ntoJisl. [lonHas cucrtema ypaBHEHUI
noJie
IIp. AHaJIUTHYECKHE PELIEHUS 110 MOYJIIO 4. 5 2 - - Onenka pemeHus
Pemenne 3anau MIPaKTUYECKHX 3a]1a4 Y|
[IPOBEPKA YCBOEHUS
MaTepuaia
Cp. CaMocCTOsATENbHOE U3YUYEHNE TEOPETHUECKO- 5 2 - -
ro Marepuasa no yueOHUKaM U y4eOHbIM
0COOUSIM C MOJATOTOBKON OTBETOB Ha BO-
npockl. [ToAroToBka Kk mpakTUYECKUM 3aHs-
tusaM. Bemonaenne NJ13
Jlek. IToBenenue aIeKTPOMAarHUTHOTO MOJISL B JIM- 5 2 - -
anekTpuke. Ilnockas anexkTpomaruuTHas
BOJTHA. AHAJIOTHS C JUTMHHOW JIMHUEH
IIp. [TpoGnemusbIil cemuHap. UncieHHbIe perie- 5 2 - - OreHka penieHus

HUSA 11O MOAYJIIO 4. Pemenue CUTYallUOHHBIX
3aga4

MPAKTUYCCKUX 3aaa4 U

[IpOBEpKa YCBOEHUS




Bun ®opMbI TEKYLIET0
Moayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIs1 (Haume-
N . Cemectp banabsl | UnTepakTHB, 4.
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) 4. HOBaHHE OLIEHOYHOT O
00TBI Cpe/cTBa)
MaTepuaia
JIab. ®dusnueckuit skcnepuMenrt. [loctpoenue 5 2 4 - Otyet no JabopaTop-
KapTUHBI IEPEMEHHBIX JIEKTPOMATrHUTHBIX Hoi1 paboTe Ne 4
1oJIen
PI'P 3anaya 4 5 10 12 - IIpoBepka nHAUBHTY-
QIBHOT'O JJOMAILHETO
sananus Ne 1
JIexk. [ToTok a5ekTpoMarHuTHOM sHepruu. Bektop 5 2 - -
[TovinTHHTa. [1N0CKas 35IEKTpOMArHuTHAs
BOJIHA B IpOBOJsLIEH cpene. JlJInHa BOIHBI.
3aTyxaHue BOJHBI
IIp. AHaAIUTUYECKHE U YUCIICHHBIEC PEIICHUS. 5 2 - - OueHka pelieHus
Pemrenue cutyanmoHHBIX 33714 MPaKTUYECKHX 3a]1a4 U]
[IPOBEPKA YCBOCHMS
MaTepuaia
Cp. CaMocCTOsATENbHOE U3YUYEHNE TEOPETHUECKO- 5 2 - -
ro Marepuasa no yueOHUKaM U y4eOHbIM
MOCOOMSIM C MOATOTOBKOW OTBETOB Ha BO-
npockl. [ToAroToBka kK MpakTUUECKUM 3aHS-
tusaM. Bemonaenne NJ13
Jlek. [ToBepxHOCTHBIHN 3hdekT. DhdexT 6m30- 5 2 - -
cTu. M3nyueHue 31eKTpOMarHuTHOTO MO U
SKpaHUPOBAHUE
IIp. KonTponbHoe 3aHdaTHE 5 2 5 - OueHka peneHus
MPaKTUYECKUX 3a]1a4 U]
[POBEpPKa YCBOEHUS
MaTepuana
Jlab. Du3NYeCKuil HIKCIIEPUMEHT. 3alUTa OTYETa 5 2 4 - Otyet mo JabopaTtop-




Bun ®opMbI TEKYLIET0
Moayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIs1 (Haume-
N . Cemectp banabsl | UnTepakTHB, 4.
(pa3neun) HOI1 pa- (y4eOHOI1 padoTHI) 4. HOBaHHE OLIEHOYHOT O
00TBI Cpe/cTBa)
mo Moxymio 4 HOi1 paboTe Ne 4
Jlek. 5 2 - -
IIp. 5 2 - - OnenHka pemeHus
[PaKTUYECKHX 3a]1a4 U
[IPOBEPKA YCBOCHHUS
MaTepuana
Cp. CamocrosiTenbHOE U3yUYeHHE TEOPETHIECKO- 5 2 - -
ro MaTepuaia rno ydeOHUKaM U yueOHbIM
OCOOUSIM C IMOATOTOBKOW OTBETOB Ha BO-
npocsl. [IoAroToBKa K NpakTUUECKUM 3aHs-
tisM. Beimmonaenne NJ13
Jlex. DNEeKTpOAMHAMUYECKHE BEKTOPHBIN U CKa- 5 2 - -
JISIPHBIN NOTEHIHANB]. Y paBHeHHE [lanam-
Oepa
bb bonycHble Oambl. BolnonHeHnue cryaeHTom 5 - 8
3aJaHUI MTOBBIIICHHOM CIIOKHOCTH
TN Utorossiii TecT 1o kypcy uepes LT 5 2 100 -
Hroro: 144 108

Cxema pacyera UTOroBoro daura

Texymuii peWTHHT (BCce 3aHATUS U IPOMEXKYTOUHBIE TECTh) + Pe3ynbraT utorosoro tecta u Bece aenutcs Ha 2+ bb (eciu Bb npenycMmoTpensr).



5. O0pa3oBaTebHbIE TEXHOJIOTHU

JUis OLEHKU 3HAHUM, YMEHUS U YPOBHs NPO(eCCHOHAIBHBIX KOMIETEHIUH, MpHoOpeTae-
MBIX BBIIIYCKHUKOM B IIPOLIECCE U3YYECHMS JUCUUILINHBI «TeopeTu4ecKrue OCHOBBI AJIEKTPOTEXHUKH
3», UCTIONB3YIOTCS ClIeAyIoIIMe 00pa30BaTeNbHbIE TEXHOJIOIHHU:

- JIKIIMH C MCTIOJIb30BaHUEM MYJIBTUMEAUHHOTO 000y JOBAHUS;

- NPAKTUYECKUE 3aHATUSA C YCTHBIM OIPOCOM CTYIEHTOB M 3aKPEIUICHHEM TEOPETHYECKOIO
MaTepuaa;

- J1abOpaTOpHBIE 3aHATHUS, KOTOPBIE ITO3BOJIAIOT IPUOOPECTU MPAKTUUECKUE 3HAHUS U HABbI-
KU pabOThl C HOPMATUBHOM, METOAMYECKOM, HAYYHO-TEXHUYECKON U CIIPABOYHOM JIUTEPATYypO;

- MHAMBUYAJIbHBIE U TPYIIIOBBIE KOHCYJIBTALUU 110 TEOPETUYECKUM U IIPAKTUYECKH BOIIPO-
caM Kypca;

- BeIinoaHenue PI'P;

- IPOBEJICHUE CEMHUHAPA C LEIbI0 (POPMHUPOBAHUS U PA3BUTHUS POPECCHOHATHHBIX HABBIKOB
0o0y4aromuxcs;

- IPOBEJICHHUE PA3TMYHBIX (OPM CAMOCTOSITEIBHON PadOThI, KOTOPAsk BKJIIOYAET IMOATOTOBKY
K JICKLIUOHHBIM 1 NIPAKTUYECKUM 3aHATHUAM.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

6.1. OOyuyarommcs HEOOXOJMMO O3HAKOMHTBCA: C COZAEp)KaHUEM pabodell IporpaMMsl
JUCLUIUIMHBL, C LEJISMU U 33a4aMy JUCLMILIMHBI, €€ CBSI3SMU C IPYTMMH AUCLUIIIIMHAMU 00pa30-
BaTeJIbHOW IIPOTrpaMMbl, METOAMYECKUMHU Pa3pabOTKaMU 110 JTAHHON JUCIUITIIHHE.

6.2. Meronnyeckue yka3aHus 10 IOJTOTOBKE K JIEKIIMOHHBIM 3aHATHSM.

B xozne nexkuuii paccMaTpuBarOTCs OCHOBHBIE MTOHSTHS TEM, CBSA3aHHBIE C HUMHU T€OpETUYE-
CKHE€ U MPAKTUYECKUE BONPOCHI, JAIOTCA PEKOMEHAALNU JUIsl CAaMOCTOSITENIbHOM padoThl U MOATO-
TOBKE K MPAaKTUYECKUM 3aHATUAM. [103TOMY M3ydeHue AUCHUIUIMHBI TpeOyeT CUCTEMAaTHYeCKOro U
MOCJIEI0BATEIbHOIO HAKOIUIEHUS 3HaHUH, CIIEI0BAaTENIbHO, MPOIYCKU OTICJIBHBIX TEM HE MO3BOJIS-
IOT TTyOOKO ocBOUTH mpenMmet. [lepesn odepenHoii nekuueit HEOOXOIUMO MPOCMOTPETH/TIOBTOPHUTH
MaTepuaibl npenpiaymen jgexuuu. [lpu 3aTpyAHeHHsX B BOCHPUSTHM MaTepuana cieayeT odpa-
TUTBHCS K OCHOBHBIM JINTEPATYPHBIM HCTOUYHUKAM.

6.3. Meronnueckue yka3aHus 110 IOArOTOBKE K MPAKTUUYECKUM U JTa0OPaTOPHBIM 3aHSTHUSIM.

B xone mpakTHuecKuX W J1aOOpaTOPHBIX 3aHATHH YIIIYOJSIOTCS M 3aKpEIUIAIOTCS 3HAHUS
00y4aromuxcs Mo psily pacCCMOTPEHHBIX Ha JIEKIMIX BOMPOCOB. [Ipy moAroToBKe K MPaKTUYECKUM
U J1JaOOPaTOPHBIM 3aHATHUAM O0YyUarOIUICS TOJKEH:

— U3YyYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3y4UTh MaTepHUabl JIEKIH;

— MOJATrOTOBUTH OTBETHI HA BCE BOIPOCHI 110 U3y4aeMOil TeMe;

— BBINIOJIHUTH JJOMAIIHEE 3aJaHUE, PEKOMEHOBAHHOE MIPENOAaBaTesIeM IIPU N3YYEHUN KaX-
JIOM TEMBI 3aHSATHSL,

— MOATOTOBUTH OJIAHK OTYETA 0 TabOpaTOPHOH padoTe.

6.4. Meronnyeckue yka3aHHs K BBIIIOJTHEHHUIO pacieTHO-TpapuuecKkoi paboThI.

3amanue pacy€THO-rpadudeckoil paboThl BKIIOUAET B ce0s YeThIpE 3a7auM, BBHIIOIHIEMBIX
oOydaromumMmcst caMmoctosTenbHo. Kaxknas 3amava siBisieTcs MHAMBUIYaJIbHOM M 3aJjaeTcs BapuaH-
TOM.

6.5. CamocTosiTenpHas paboTa BKIIOYAeT B ceOsl BBHINOJHEHUE PA3IMYHOTO pojia 3aJaHuil 1
CaMOCTOSITENIbHOE M3yYeHHE TEOPETHUECKOro Marepuajga Mo y4eOHHKaM U y4yeOHBIM MOCOOHUSIM C
MOJMOTOBKOM K MPAaKTUYECKUM 3aHATHSIM. KOHTpOIJIb caMOCTOATENbHONU paboThl 00yUaIOIUXCsl Hal
IIPOrpaMMOl Kypca OCYHIECTBIISIETCS B X0/1€ MPAKTUUYECKUX 3aHATUN (YCTHBIM ONpOC, PELICHHUE 3a-
Jlad, MyOJIMYHOE BHICTYIJICHHUE C JOKJIaI0M IO BRIOPAaHHOH TeMe, TECTUPOBAHUE).



7. OneHOYHbBIE CPeACTBA

7.1. I1acopT OLIEHOYHBIX CPEICTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETeH U HanmeHoBanue
p (UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
5 OIIK-4 (OIIK-4.3) Pemenue 3anay no pasnenam 1-4

Onpoc 1o TeopeTHIeCKOMy MaTepHany
JlaboparopHbie paboTsl 1-4
Brimonnenue pacuérHo- rpaduyeckon
paboThI

TecToBbie 3amanus Ne 1-500

Bonpocs! quist 3auera Ne 1-50

7.2. TunoBbIe 3a1aHUS HJIM HHbIE MAaTePHAJIbl, HEOOXOAMMBbIE 1JIsl TEKYIIEro KOHTPOJIs
7.2.1. Onpoc 1o TeopeTH4ecKOMy MaTEPHAITY
Kparkoe onucaHue u perjiaMeHT BbITIOJTHEHUS

Onpoc 1o TeOpeTHUYECKOMY MaTepuay MpU MPOBEPKE BBIIOJHEHUS OTIEIbHBIX IYHKTOB
pacuétHo-rpaduyeckoil paboThl U 00CYKIECHUE MOTYYCHHBIX PE3YIbTATOB.

Kpurepum ouenku:

- OLIEHKA «3a4TEHO» BBICTABJISIETCS CTYJIEHTY, €CIIM CTYJIEHT OTBETHJI OOJIbIIE YeM Ha IO0JIO-
BHHY BOIIPOCOB;
- OLIEHKA «HE 3a4TE€HO» - €CIIU CTYECHT OTBETUJ HA ITIOJIOBUHY UJIU MEHBIIIE BOIIPOCOB.

7.2.2. JIaGopaTopHbIe 3aHATHSA

JlaboparopHas padora Ne 1. MoaenupoBaHue IUIOCKOMApaUIeTbHBIX JIEKTPOCTATHUYECKUX
ToJIeHn.

JlaboparopHast pabora Ne 2. [ToctpoeHre KapTUHBI SKBUIIOTEHIIMATBHBIX JTUHUHN 3a3eMIInTe-
T8l

JlaboparopHas pabota Ne 3. MccnenoBanue moCTOSHHOTO MATHUTHOTO TOJISL KATYIIKH.

JlabopaTtopHas padota Ne 4. VccrnenoBanue 3MeKTPOMAarHUTHBIX CHJT B TIOCTOSSHHOM MAarHUT-
HOM TI0JIE.

KpaTlcoe OMUCAHUEC U PErVIAMEHT BbBINNOJHCHUSA

Otuet no 1a6opaTopHBIM paboTaM CONEPKUT WHAWBUIYAIBHYIO PACUETHYIO, TpapUUecKyIo
yacTu ¥ o0obmaron il BeiBoJ. HIuBUyanbHasi pacyeTHasi 4acTh BBIMOJIHAETCS CTYI€HTOM Camo-
CTOSITENIBHO IO 3a/JaHHOMY BapHaHTy IpernojaaBateneM. [Ipy BHINOTHEHUH (U3UYECKOTO KCIIEpHU-
MeHTa B JIabOpaTOpUH, CHUMAIOTCS MOKa3aHUs NpuOOpOB U B AajibHEHIIEM OHU 0OpaldaThIBarOTCs
pacueTHbIM nyTeM. [1o pe3ynbTaTaM BBIUMCIIEHUI BBIOIHAETCS ONpe/ieieHHas rpaduueckas 4acTh
oryera. OopMiieHHEe OTUETa MPOUCXOIUT CTYAEHTOM caMmocTosTenbHo. Ha kaxmyro saboparop-
HYIO paboTy OTBOAMTHCSA 2 WK 4 y4eOHBIX yaca.

Kpurepun onenkn:



- OLCHKA «Ga4YTCHO» BBICTABIIACTCA CTYACHTY, €CJIIM CTYACHT BBINIOJIHUI U 3alIUTHII Ha60pa-

TOPHYIO padoTy;
- OIICHKA «HE 3a4TEHOY - €CIIM CTY/ICHT HE BBIIOJIHWII U HE 3allIUTUII Ja00paTOpHYIO padoTy.

7.2.3. TunoBbIe TeCTOBBIE 3aJaAHUA

3aganue 1

nooE
h _ 5
Yy o >
X
. -~ - - 1000 5
Haiitu notoxk @ Bekropa £ = A4 (x e tye) (A=—— B/ M?) uepe3 MOBEPXHOCTH LHU-
T

nunpa ¢ paauycoM ocHosanus R =10 cm u Beicotoit 7 =15 cm. Ock numuHapa coBnagaer c
OChIO Z .

3aganue 2

HaliTn BeMuMHy MHIYKIUHU d1eKTpudeckoro monst 1D na paccrosuum ¥ =30 cm ot nentpa cde-

y y -6
pel paguyca R =3 cM, 3apsskeHHOI ¢ moBepxHOCTHO# motHocThio O =3-10 7" Ki/ M2 Otser
BBIPasuTh B HK1 / M2,

3aganmne 3

Hopmanbnass cocraBisiomas BEKTOpPAa JJIEKTPUYECKOW WHAYKIMU B IIEpBOM Cpele paBHA
-6

D,,=~10-10"" Kn/wm* Vron o, =45°.

Omnpejenure BeITHYMHY dJIeKTpHUeckoit nuaykiuu ), Bo BTopoii cpene, ecmu € =1; &, =3.

OtseT BbIpa3uTh B MKK1 / M2,

3amanmue 4

JlaH NI0CKUi KOHJIEHCATOP C JBYXCIOMHBIM AUIIIEKTPUKOM (€, = 3, g, = l). TonmuHa ci10éB



d, =0,6 cm, d, =0,01 cm.
TIpoGuBHbIE HANPSKERHOCTH LTS AMdNeKTpHKoB pasubl £ =15-10 *kB/mu E ,=3 10°

kB /M.
Onpeznenure npoOKUBHOE Hanpshkenre kouaencaropa U mp

3aganue 5
B nanHO# TOUKe OJTHOPOJHOTO U30TPOIHOTO JUAIEKTPUKA U3BECTHBI MOJYJIM BEKTOPOB AJICKTPH-
yeckoi naaykimu D = — MkKa/ m? u nonspusosannoctn P = — mxKin / M 2. Onpenenuts Mo-

T T
IyJIb BEKTOPA HANPKEHHOCTH dIIeKTpudeckoro nonst £ . Oteer BeIpasuts B KB / M.

3aganue 6

I[110CKuii KOHIEHCATOP 3aII0JIHEH IUAIEKTPUKOM C OTHOCHTENIBLHOM IUAIEKTPUYECKOM IIPOHMIIAE-
MocTeio € = 2,7 . Inomans nuactud kouaencatopa S =100 -7 cm 2. Paccrosuue Mex 1y nia-

cruamu d = 0,5 cm. Onpenenuts EMKOCTL KOHIeHCaTopa. OTBET BbIpa3uTh B .

3ananue 7

JIBa pOBO/Ia, UMEIOIIKME OJMHAKOBBIE IUIOMIAIM OTIEPEIHOTO S , HO PA3IHUYHBIE yIEIbHBIE CO-
nporueienns P, =2-107" Om'mu p, =8-107" Om-m, coenumenst BeThIk. I10 TPOBOIHIKAM
teuér ok [ =2,7 -7 A. HaiiTu BeamumHy 3apsaa ¢ , KOTOPbIA BOHUKHET B CEYEHHHU CTHIKA, €C-
JI1 HOpMaJIbHasl COCTABIIAIONIAs HANPSHKEHHOCTHU 3JIEKTPUYECKOTO IMOJIA Ha TIOBEPXHOCTH pasjiena

(@) -18
= — . Orser 3amucats B (10~ '°-Ku).
0

TIPOBOJIHHKOB YJIOBIIETBOpsieT ycnopmio: £, —F|

3aganne 8

[110CKUii KOHAEHCATOP C ABYXCIOMHBIM IUAIEKTPHKOM UMEET ILIOMaab 00kIamnok S = 36 oM,

tommuny cnoéB d, =2 cM, d, =1 cm, ynensubie mpoBogumocta cnoés Y, = 2-10 M/,

-9
Y, =8-10"" Cm /M. OnpenennuTs IpoBOAUMOCTb YTEUKH Yepe3 H30JIHUI0 KoHeHcaTopa. OTBeT
3anucarh B CMm.

3aganue 9

Merammueckomy mapy paauyca R =10 cm coobumm 3apsn g = 5 1077 Ko [Tap nomecTu-

1 B GECKOHEUHYIO C1ab0 TIPOBOISILYIO CPELY C yAeTIbHOM nmpoBoauMocThio ¥ =10 Cm / m u mu-

snekTpuueckoit mpornnaemocteio € = 10 . [IpeneGperas u3MeHeHneM 3aps/a mapa, HaiTH TIoT-
HOCTB TEIUIOBOM MOIIHOCTH P , BhIAEstonIeiics Ha pacctosaun 7 = 50 ¢ ot nenrpa mapa.

3aganue 10

Ceuenusi MPOBOTHUKOB OMMETANIMYECKON ITUHBI OJIMHAKOBLIE U PaBHBI 4 CM 2, [IpoBonumocTu
MPOBOJHUKOB OTJIMYAtOTCS B ABa pasa. [lo mmue Teyét Tok 120 A. OnpeaenuTs mI0THOCTh TOKA
(A / cM?) B mIMHE ¢ MeHbIIEH TPOBOIUMOCTBIO.



3ananme 11

ITo 6eckoneunoMy nposoy paauyca R =2 cm teuér Tok [ = T A. OnpenenuTs HANPSKEHHOCT
MarHMTHOTO 110J1s Ha paccrosauu ¥ = 10 cMm ot ocu mpoBosa.

3aganue 12

ITo xBaaparHOi pamke co croponoi @ =10 c¢m teuér Tok [ =+/2 A. Onpenenurs HHIYKIHIO
MarHUTHOTO TIOJIsl B IEHTpe paMKku. OTBET BBIPa3uTh B MK TII.

3aganue 13

Onpenenuts HHAYKTUBHOCTh OTPE3KA JBYXIIPOBOAHON JIMHUU NIEPEJAUYU [TIOCTOSHHOTO TOKA, €CIIU
BEJIMYMHA SHEPIUH MarHUTHOTO I0JIs JaHHOTro oTpe3ka paBHa 0,005 [k, a mpoTekaroLuii o am-
Huu ToK 5 A. OTBeT BbIpa3uTh B MKI H.

3aganue 14

B 01HOPOHOE MPOBOJIAIIEE MOMYIPOCTPAHCTBO (MOpcKas Boaa: L =1, ynensHas mpoBoauMocTs
v¥=0,1 Cm/m) nmo HOpManu K MOBEPXHOCTH MPOHUKAET IIOCKAs HJIEKTPOMATHUTHAS BOJIHA C Ya-
croroii f (Benmmummoii 2T f €€ MO cpaBHEHHIO ¢ Y TpeHebperaem). ['TybnuHa IPOHUKHOBECHHS

125

paBra A =—— M.
T

Omnpexpenute JTUHY BOJTHBI B CBOOOIHOM MPOCTPAHCTBE A o - OTBET BBIPa3HTh B M.
3ananmue 15

7
B oxHOpoHOE TIpOBOsIIee TToynpocTpancTio (L = 1, ynensnas nposogumocts ¥ =10
CMm / M) 10 HOpMaJIX K MOBEPXHOCTH MIPOHUKAET ITUIOCKAsk AJIEKTPOMAarHuTHas BOJIHA C YAaCTOTOM

£=100 T

Omnpexnenure B rpagycax apryMeHT KOMIUIEKCHOTO BOJTHOBOTO COIPOTHBIIEHUS TPOBOIAIIEH Cpe-
JBbI.

3aganmue 16

B oanopomHoe mpoBosiee mnomynpoctpanctso (L =1, ynempHas mpoBomumocTh Y = 107
CMm /M) 0 HOpMaNIH K MOBEPXHOCTU MPOHMUKAET TUIOCKAs JIEKTPOMArHUTHAs BOJHA C YaCTOTOM

2500
f —_

2
T

T

1
OHpe,Z[CJ'II/ITe B Irpaaycax (pa3y HaIPsP’KCHHOCTU 3JICKTPUUYCCKOT'O ITOJISA Ha FHyGI/IHC z= E CM, I10-

jaras, 4To Ha MMOBEPXHOCTH MPOBOJAIIEH cpelibl (Pa30BbIi Yyrojl paBeH HYIIIO.
Kparkoe onucanue u perjiaMeHT BbINOJHEHUS

3a)IaHI/Ie BBITIOJIHACTCSA ITHCHbMCHHO. OI_[eHI/IBaeTCSI MMPaBHUJIBHOCTb BBINIOJIHCHUA 3aJaHUsA U
KOJIMYCCTBO AOIMYHICHHBIX IIPH BBITIOJIHCHUHN 3alaHUA OIIIHOOK.

Kpurepun onenkn:
- OLICHKA «3a4TEHO» BBICTABIIAETCS CTYIEHTY, €CIIM CTYAECHT OTBETHJI OOJIbIIE YEM Ha MTOJOBUHY BO-
IIPOCOB TECTA;
- OLIEHKA «HE 3a4TEHO» - €CJIU CTYIEHT OTBETUJI Ha MIOJIOBUHY WJIM MEHbIIE BOIIPOCOB TECTA.



7.2.4. BaHK TeCTOBBIX 32JaHUIl 1 PerJIaMeHT NPOBe/leHUs] TeCTUPOBAHUI

7.2.4.1. BaHK TecTOBBIX 3a/IaHNI 111 IPOBe/IeHUsI TECTHPOBAHUM

Ha3Banue 0aHKa TECTOBBIX

Koi-Bo 3amanuii B OaHke Te-

. . Pa3zpaboruuku
3aJlaHui CTOBBIX 3a/laHUM
TeopeTnyueckre OCHOBBI AJICK- 500 CeBepun A.A.
TPOTEXHUKH 3 Kysnenos B.H.
7.2.4.2. PernamMeHT npoBeeHUs] TECTHPOBAHUH
HasBanwue 6anka tecto- | Kon-Bo 3amanuii, | Homepa u Haumeno- | Kon-Bo | Bpewms Ha Te-

BBIX 3aJaHui

NIPEAbABIAEMBIX
CTYJIEHTY

BaHUA Pas3aciioB TECTa

3aJIaHUN
B paszene

CTHUPOBAHUC,
MHH.

HtoroBeiii TECT 1O
kypcy uepe3 LT (Teo-
pETHYECKHE  OCHOBBI
ANEKTPOTEXHUKHU 3,
TECT, UTOTOBBIH)

10

Tema 1.1. OcHOBHEBIC
BEKTOPHBIC  BEJIHYHU-
HBI, XapaKTepU3yko-
[IME BJICKTPOMArHUT-
HOE TOJIE.

1

Tema 1.2. Xapakre-
puctuku cpeasl. llo-
JasApu3auvs  Cpenbl.
Hanpsxk€nHocTs, M0-
TEHIMAJ W JJEKTPHU-
yeckas WHIYKIUS
3JEKTPOCTATHYECKO-
r'0 MOJIA.

1.3.  3akon
MOCTYynar
MakcBemna,  3aKOH
Kynona. OHeprus
INEKTPOCTATUYECKO-

T'0 ITOJIA.

Tema
l'aycca,

Tema 2.1. Onpenene-
HUE DJIEKTPUUYECKOTO
noJiss  TMOCTOSIHHBIX
TOKOB.

Tema 2.2. 3akon Oma
u 3akoHbl Kupxroda
TS MIPOBOIALLIUX
Cpen.

45

Tema 2.3. I'panunu-
Hbl€ YCJOBHS Ha IIO-
BEPXHOCTH  paszena
MPOBOJHUKA U JU-
JJIEKTpUKa, Ha IIOo-
BEPXHOCTH  paszjena
JIBYX  MPOBOJSLINX
cpex.

Tema 3.1. Onpenene-
HUE MarHWTHOTO TIO-




7. TOCTOSIHHBIX TO-
KOB. CKalgpHbld U
BEKTOPHBIA NOTEHLHU-
ajbl MarHUTHOTO TIO-
JIs1.

Tema 3.2. TI'panunu- 1
HBIE YCIIOBHSI Ha TO-
BEPXHOCTH  pasjena
JIBYX Cpell C pa3ind-
HbIMM  MAarHUTHBIMHU
MIPOHUIIAEMOCTSIMHU.
Tema 4.1. Ilnockas 1
3JIEKTPOMAarHUTHAS
BOJIHA. AHajiorus c
JUIMHHOW JINHUEH.
Tema 4.2. IloBepx- 1
HOCTHBIN ¢ dexr.
Oddekr  OaU30CTH.
N3nyyenue snexrpo-
MarHuTHOTO TOJs U
SKpaHUPOBAHUE.

7.2.5. IllpumepHasi TeMATHKA MUCbMEHHBIX padoT (KypcoBbIX, pedepaToB, KOHTPOJIb-
HBIX, PACYETHO-TPa(pHUUECKUX U Ap.)

CTyneHThI BBIOJHAIOT pacueTHO-rpaduuecKyro padoTy, BKIIOYAIOIIee MPOBEIECHUE pacué-
TOB U MOCTpoeHHe rpadukoB. BrIMonHseTcs 0 BapuaHTaM.

3aganuda:

1) Ans OBYXNPOBOAHOM JIMHUHU C 33JaHHBIM PAJNyCOM NPOBOJA M PACCTOSHUEM MEXKIY
OCSIMHM, HAaxOJSIIENCs MOJ MOCTOSHHBIM HaIpSIKEHUEM OIPEACIIUTh HANpPsKEHHOCTh JJIEKTpUYe-
CKOrO IOJIA U IOTEHIHAJ B 3aJaHHON To4YKe. HaliTu TMHENHYI0 IIIIOTHOCTH 3apsiAa U IOTOHHYIO €M-
KOCTb JIMHUMU.

2) Jlns ABYXCIOWHOTO IMJIOCKOTO KOHJEHCAaTopa ¢ 3aJaHHbIMM IMapaMeTpaMH OIpeNesIuTh
WHIAYKIUIO U HANOpsDKEHHOCTh 3JIEKTPUYECKOIO IOJIS, MOJIAPU3ALMI0 JUAIEKTPUKOB, IUIOTHOCTH
CBOOOJIHBIX U CBSI3aHHBIX 3aps/IOB, HNEKTPHUECKYIO EMKOCTh KOHJIEHCATOpa Ha €IMHUILY IJIOLIa 1
U ipobuBHOE HanpspkeHue. [locTpouTs rpaduk pacnpeneneHus noTeHIuana.

3) nst GeCKOHEYHO AJUHHOTO PaBHOMEPHO 3apsDKEHHOTO IMIMHpA 3aJlaHHOTO pajuyca
HalTH 3aBUCUMOCTH HAIPSHKEHHOCTH 3JIEKTPUYECKOTO IMOJS M MOTEHIMANIA OT PACCTOSHHUS 10 OCH
mmHApa. PaccMoTpeTs 0651acTi BHYTpH 1 BHE HWIMHApA. [locTpouts rpadukm.

4) Jlns IBYXCIOMHOTO IMJIMHIPUYECKOTO KOHJIEHCATOpa ¢ 3aJaHHBIMU IapaMeTpaMu OIlpe-
JIeJIUTh MTHOBEHHBIE 3HAYECHMS PAJUaIbHBIX COCTABIAIOIIMX BEKTOpaA HAIPSKEHHOCTH DJIEKTpUYeE-
CKOT'O TOJIsI ISl TOUEK, JIeKAIIUX MEXIy OOKJIaJKaMHi KOHJIEHCAaTopa Ha 3aJJaHHOM PaCCTOSIHUM OT
ocu nunuHApa. OnpenenuTs MIHOBEHHOE 3HAUEHUE HANpPsHKEHUS MEXy 0OKIIaJKaMU KOHAEHCATO-
pa. Pemmth 3amady AByms crioco0aMu, CpaBHUTH OTBETHI.

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA

Pacuérno-rpadudeckas pabora COCTOMT M3 YETHIpEX 3agad, KOTOPHIC BBHIMOJHSIOTCS B
nucbMeHHol popme. Kaxxnas 3anaua opopmisiercst B popmare A4 U COOEPKHUT pacueTHYIo, rpadu-



YecKyIo 4acTu U o0oO0mmaronuii BeiBoJ. CTyJeHTaM BbIAETCS METOJUYECKUE YKa3aHUs K BBIIOJIHE-
HUIO pacdeTHO-Tpauueckoi paboThl, T1Ie MPONUCHIBACTCS (POPMYIMpPOBKA BapUaHTa, MPUBOAUTCS
3ajjaHie U oOpasell BBIIOJHEHUs KaxJoW 3amauu. HeoOxonumble Ui BBIYMCICHUNA YpaBHEHUS
JIOJDKHBI OBITH MPEICTAaBICHBI B OOIEM BHJIE, a 3aT€M C IOJICTABICHHBIMU YMCIOBBIMU 3HAUCHUSI-
MH. CXeMbl, pUCYHKH, rpauKH, JUarpaMMsbl TOJKHbBI ObITh BbINONHEHB! B cooTBeTcTBUU ¢ ECK/I.
OpUTrHHAIBHOCTH TEKCTa pacyeTHO-rpaduveckoil paboThl MpoBepsieTcs B cUCTEMEe AHTHILIArUaT U
JOJKHA COCTaBIATE He MeHee 50%.

Kpurepun oneHku:

- 12 GayioB BBICTABIIICTCS CTYJICHTY, €CJIM BBITIOJIHEHBI BCE MTYHKTHI 3a7]a4H, 1 OHH PEIICHBI
BEPHO;

- 10 6amnoB, eciu gomnyiieHa rpyoas ommOKa B OTHOM M3 ITYHKTOB 33JIaHUS WJIM HE BBITIOJ-
HEH OJINH U3 MyHKTOB;

- 8 6amoB, ecnu JomyileHa rpybas omuOKka B IBYX MyHKTaX 3a/laHds WIH HE BHIIOTHEHO
JIBa MTYHKTA;

- 6 6a/mIoB BBICTABISIETCS CTYJCHTY, €CIIH JOMYyIleHa rpybas omrbka B Tpex MyHKTax 3afa-
HUS WU HE BBITIOJHEHO TPHU MYHKTA;

- 4 GannoB BBICTABISETCS CTYIEHTY, €CIIM JOMyIleHa TpyOasi omulKka B YEeThIpeX MyHKTax
3a/IaHUS WIK HE BBITIOJIHEHO YEThIPE MTyHKTA;

- 2 0aJyIoB BBICTABIISIETCS CTYACHTY, €CIIU JOMYyIIeHa rpy0as omunOKa B MATH MyHKTaX 3aja-
HUS WU HE BBITIOJHEHO MATh MyHKTOB;

- 0 GayyoB BBICTABISIETCS CTYICHTY, €CIIM JOMYyIIeHa rpyoOasi ommbka B mectu u Ooiee
MyHKTaX 3aJaHusl, WU pacueTHO-rpadudeckast paboTa He MPEeTOCTaBICHA.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS
AUCHHUIIMHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 5

Bonpocsl k 3auéry

1 | BBenenue B TEOPHUIO 2JIEKTPOMATHUTHOTO 1OJIsL. OCHOBHBIE BEKTOPHBIC BETUYHHBI, XapaK-
TEPU3YIOLIUE YIEKTPOMArHUTHOE MOJIE.

OcCHOBHBIE XapaKTEPUCTUKH IEKTPOMArHUTHOT'O ITOJISL.

DIEKTPUUYECKUM 3apsiji U SICKTPUUECKUN TOK.

DNEKTpUUYECKOE M MAarHUTHOE MOJIsl KaK B IPOSIBICHMS 2JEKTPOMAarHUTHOTO TOJIS.
MakpocKONHYECKUE NapaMeTPhl CPEIbL.

Bunsl cpen u ux KiaccUpUKAIMS 10 XapaKTepy B3aUMOJIEHCTBHS C AIIEKTPOMArHUTHBIM
IOJIEM.

7 | 3akoH nonHoro Toka. IlepBoe ypaBHeHue MakcBeiia B MHTErpajbHOM U quddepeHiu-
asibHOM (hopmax. CTpyKTypa U pU3UUECKUIN CMBICI.

8 | Toku npOBOAMMOCTH U TOKU CMEIEHUSI.

9 | 3aKoH 3IeKTPOMarHUTHOM MHIYKUUHU. Bropoe ypaBHeHHMe MakcBeiia B MHTETPAJIbHON U
middepennmanpaoil popmax. CTpykTypa U GU3HUYECKHIA CMBICIL.

10 | Teopema I'aycca i 31€KTpOCTaTUUECKOTO MOJIs M TOCTynaT Makcsesuia.

11 | Tperbe ypaBHeHHe MakcBemia B HHTErpaibHOM U auddepenunanshoii hopmax. CTpyk-
Typa U (PU3HYECKHI CMBICIL.

12 | YerBeproe ypaBHeHHME MakcBemsia B HUHTErpaibHOM M nuddepeHnuanbHoi Gopmax.
CrpykTypa U GpU3NIECKUN CMBICIL.

13 | 3akoH coxXpaHEHHs JJIEKTPUUYECKOTO 3apsja U ypaBHEHHE HENPEPBIBHOCTH JMHUM DJIEK-
TPUYECKOIO TOKA.

14 | 3akon Oma B nuddepenunansHoit hopme.

15 | Knaccudukanus >neKTpoAMHAMHUYECKUX 3a/a4.

16 | CreneHp B3aMMHOM 00YCIOBICHHOCTH 3JIEKTPUYECKOI'O M MArHUTHOTO MOJIEH.

17 | I'pannuHBIE YCIIOBUS Ha MOBEPXHOCTH pa3jiena Cpel] C pa3InYHbIMA MaKPOCKOITMYECKUMHU
apaMeTpamH.

18 | TloBepXHOCTHBIE 3apsiibl U TOKH.

19 | I'pannuHBIe yCcI0BUs HA MOBEPXHOCTH WEAIIBHOTO IPOBOIHHUKA.

20 | bamaHc PHEPrUM 2IEKTPOMAarHUTHOTO TOJIS.

21 | Teopema IlolinTrHra. ®U3MUYECKHUI CMBICT CJIara€MbIX, BXOSAIINX B YpaBHEHHE OalaHca.
22 | II10THOCTh IOTOKA YHEPTUHU TOJIS.

23 | AHAIOTHsI SJIEKTPUYECKOTO MOJISI C JIEKTPOCTATUYECKUM TTOJIEM.

24 | 3akon Jlxxoynsd - Jlenna.

25 | IloHATHE NPOBOAMMOCTH U CONPOTUBIICHUS CPEMBI.

26 | XapaKTepUCTHUKHU U 3aKOHBI JIEKTPHUUYECKOTO MOJIsl HOCTOSHHBIX TOKOB.

27 | Ucnonp3oBanue 3akoHoB Oma u Kupxroda B mpoBosmIKX cpenax.

28 | XapaKTepuCTUKHU U 3aKOHBI MAarHUTHOTO OJIsl TOCTOSIHHBIX TOKOB.

29 | 3aKOH IOJHOTrO TOKA.

30 | 3akon buo-CaBapa-Jlamnaca.

31 | CxanspHbIil NOTEHIMAI MArHUTHOTO TOJISL.

32 | BekTopHBbIi NOTEHIMAI MarHUTHOT'O MOJISL.

33 | I'paHMYHBIC YCIOBHSA Ha MOBEPXHOCTU paslena ABYX CPell C PAa3IMYHBIMA MarHUTHBIMH
IIPOHUIIAEMOCTSIMHU.

NN | (Wi




Bomnpocsl k 3a4éTy

n/n

34 | AHanorus miocKonapaieJbHbIX MAarHUTHBIX U AJIEKTPUUECKHUX TMOJICH.
35 | DHeprus MarHUTHOTO TOJIS.

36 | BzaumopnelicTBHE IPOBOJAHUKOB C TOCTOSSHHBIMU TOKaMH.

37 | IloHsiThe MUHAYKTUBHOCTH.

38 | IloHsiTME B3aMMHOM MHYKTUBHOCTH.

39 | XapakTepUCTUKH U 3aKOHBI IEPEMEHHOTO IEKTPOMArHuTHOT'O MOJISL.
40 | ITonnas cucrema ypaBHECHUM.

41 | IloBeneHue 37€KTPOMAarHUTHOIO TOJISl B IMAJIEKTPUKE.

42 | Ilnockas 371€KTpOMarHuTHAs BOJIHA. AHAJIOTUs C JUIMHHOW JIMHUEH.
43 | Ilorok anekTpomarHuTHoM sHepruu. Bexrop IloliHTHHTA.

44 | ITnockast 3JIeKTpOMarHMTHasi BOJIHA B MIPOBOJISIIEH Cpeie.

45 | JlnuHa BOaHBL. 3aTyXaHUE BOJHBIL.

46 | IloBepxHOCTHBIH YD DEKT.

47 | Dddext GnmuzocTy.

48 | VznydyeHue 31eKTPOMarHuTHOTO MOJIsl U SKpaHUPOBAHUE.

49 | DyeKTpOAMHAMUYECKHE BEKTOPHBIN U CKAJISIPHBIN NOTEHIMAJIBI.

50 | Ypasuenue Jlamambepa.

7.3.2. Kputepru ¥ HOPMbI OlIEHKH

dopma npose-

JeHus
Cemectp N Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOYHOM
aTrecTaluu
5 3auer Crygent oOnagaer TIyOOKMMH U

NPOYHBIMU 3HAHUSAMU HPOTPAMMHOIO
MaTtepuanga; IpU OTBETE MPOJEMOH-
CTpPHUpOBAJl HCUEPIBIBAIOLIEE, IIOCIE-
JIOBATE€IbHOE U JIOTUYECKH CTPOMHOE
U3JI0KEHUE; TPaBUIBHO cHopMyTupo-
BaJl MOHATHS W 3aKOHOMEPHOCTH I10
BOIIPOCY; 3aLUTUI pedepaT

«3a4YTCHO»

CryaeHT He 3HAeT 3HAYUTEIHHYIO
4acTh MPOTPAaMMHOTO MaTepuaa; J0-
MyCTHJI CYIIECTBEHHBIE OIIMOKH B
«HE 3aYTEHO» MpOIIECCe U3JIOKEHUS, HE YMEET BbI-
JIeUTh TJABHOE W CHENaTh BBIBOJI;
MIPUBOJIUT OIMIMOOYHBIE OINpPEACTICHHUS;
HE 3amuTUI pedepar




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHUK, ydeOHOE

KoJsimuecTBO B

Ne nocoodoue, yaeoHo- Hay4YHOH OMOJIMO0-
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox u3nanusa
n/n MeToauYecKoe mocooue, Texke / HammenoBa-
NPaKTHKYM, Jp.) Hue 3bC
1 ATtabexos I'. 1. Teopernyeckne OCHOBBI DJIEKTPOTEXHUKHU. VY4eOHoe nocobue 2020 OBC «Jlanb»
Henuneiinple sneKTprUuecKue Henu. Dek-
TPOMAarHUTHOE NOJIe
2 | Kum J. Y. [u 1p.] ®uznka. IIEKTPUYECTBO U MATHETU3M. YyeOHoe nocodue 2019 OBbC «Jlanb»
Kypc sneknuii ¢ npumepamMu penieHus 3a1a4y
3 | Ianactok 0. H. [u np.] DNIEeKTPOMAarHUTHBIE MOJIS YyeOHoe nocobue 2014 OBC "IPRbooks"
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHuK, yueOHOE KoumnuectBo B
Ne nocooue, yueOHo- HAY4YHOIl 0M0.1H0-
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK) Ton m3nanusa
n/n MeToAu4YecKoe mocooue, Texke / HammenoBa-
NPAKTHKYM, AP.) Hue IbC
1 Amnonnonckuii, C. M. Teopernyeckne OCHOBBI JIEKTPOTEXHUKHU. VY4eOHoe nocobue 2012 OBC «Jlanb»
ONEKTPOMarHuTHOE MOJIe
2 | 3amorpunckuii B. A. [u 1p.] | DneKTpoMarHUTHbIE MOl U BOJIHBI YyeOHoe nocobue 2012 9BC "IPRbooks"
3 bokos JI. A. [u np.] DNeKTpOMarHUTHBIC nonif u BoaHBI. COOp- VYuebnoe mocodue 2014 SEC "IPRbooks"
HUK 33/1a4 U YIPaKHEHHUH
4 | Ucaes 0. H., Kynios A. [IpakTika UCHOIB30BaHUS CUCTEMBbI VYyeOHoe nocodue
M. MathCad B pacueTax 3JIeKTpUUYECKUX U Mar- 2017 3BC "IPRbooks"

HUTHBIX IleTei




8.3. llepeuens npodeccoHANBbHBIX 023 JTaHHBIX 1 HH(POPMANMOHHBIX CIIPABOYHbIX CH-
cTemM

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBIN pecypc]| : pedepaTtuBHas 6a3a manHbiX. — Netherlands: Elsevier,
2004. — PexxwumM goctyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., anri.;

— Elibrary [OnexkTpoHHBII pecypc]| : HaydHas SJIeKTpoHHas OuOnmoreka. — Mocksa :
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— Springer Link [DnexktponHbiii pecypc] : [06a3a mannbix].— Switzerland: SpringerNature,
1842. — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. anri.;

— Science Direct [DneKTpoHHBIN pecypc]| : KOJUICKIUS SJCKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridge university press [DiekTpoHHBIH pecypc| JKYpHQJIBI H31aTeIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum goctyna : cambridge.org. — 3arii. ¢ 3kpa-
Ha. — SI3. aHTI.;

— NEICON [2neKkTpoHHBI# pecypc] : 31eKTpoHHas HHPOPMAIHUS : apXUB HAYYHBIX KYpPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., anri.

HOB,

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne PexkBU3UTHI JOTOBOpA
HanmenoBanue 11O 1 . p
n/n (nata, HOMep, CPOK ACHCTBHUA)

1 | Windows Horosop Ne 690 ot 19.05.2015, cpok neii-
CTBUS — OECCPOYHO

2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok neit-
cTBUs — OeccpouHo; Jlorosop Ne 727 ot

20.07.2016, cpok aeicTBUs — O€CCPOUHO

3 | MathCAD Akt n/mn ot 21.07.2009r. (I'oc. KonTpakt
No 487 ot 28.05.2009r1.), cpok AeicTBuUSA -

06eccpouHo

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

HaunMeHoBaHMe 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKUX U
Ne Ap. 00bEKTOB VISl NPOBEACHUSA NMPAKTHYe-
N/ | CKHUX M J1a00paTOPHBIX 3aHATHH, IIOMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YAIIMXCS (HOMep ayIMTOPHH)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

VYuebHas ayuTOpHs JIs1 TPOBEICHHUS 3aHS-
TUH JIGKIIMOHHOTO TUTIA. YUeOHast ayAUTOPHUSI
JUTSI TIPOBEICHUS 3aHATHH CEMUHAPCKOTO TH-
na. YuebHast ayIuTopus Uit KypcOBOTO TIPo-
€KTUPOBaHUS (BBITTOJTHEHHS KYPCOBBIX pa-
60T). YueOHast ayAuTOpus 1715l IPOBEICHUS
TPYNMNOBBIX U UHAUBUYATbHBIX KOHCYJIbTa-
1. YuebHast aymiuTopus Uit IPOBEICHUS

Cronbl y4eHHWYeCKHUE JIByXMECTHbIE (MO-
HOOJIOK), CTOJI YUEHUUECKUI TPEXMECTHBIH
MOHOOJIOK, CTOJI MPENoaBaTeIbCKHM,
CTYJI IPEN01aBaTENbCKUH, TOCKA ayaH-
TopHas (MenoBas), kadeapa, sKkpaH, po-
€KTOp, IMPOLIECCOP, KAIIO3U




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H

Ne | ap. o0bexTOB 1Jisl IPOBEACHUS NIPAKTHYe-
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | CKHUX U JIa00OpPaTOPHBIX 3AaHATHH, TOMelIle-
HM 1JI51 CAMOCTOATEIbHOM padoThI 00y-
Yamuxcs (HoMep ayIuTOPHH)
3aHSATUNA TEKYILEro KOHTPOJISI U IPOMEXKYTOU-
HoM atTectaruu (2-609)
VYyeOHast ayauTopus AJis IPOBEICHUS 3aHs- IIpoekTop, sKpaH; CTOJI yUeHUYECKUH (MO-
TUH JIEKIIMOHHOTO TUIA. YueOHast ayAuTOpusi | HOOJOK) JIBYXMECTHBIN , CTOJI yUeHUYE-
JUISL IPOBEJICHUS 3aHATUA CEMUHAPCKOrO TH- CKHi1 (MOHOOJIOK) TPEXMECTHBIN, CTOJ
na. YueOHasi ayIuTopus Ui KypcOBOTO IIPO- | MpernoaaBaTeIbCKuil , CTyJ IpernoaaBa-
5 | CKTHpOBaHHs (BBIMOJIHEHHUS KYPCOBBIX pa- TEJIbCKUH, 10CKa ayJUTOPHAsl., IKpaH,
60T). YueOHas ay1uTopus AJis MPOBEACHUS MIPOEKTOP, KAIFO3H.
TPYIIIOBBIX U UHIMBUAYATbHBIX KOHCYJIbTA-
uui. YuebHas ayniuTopus Ui IPOBEICHUS
3aHSATUN TEKYILEro KOHTPOJISI U IPOMEKYTOU-
HOI1 arrectaruu. (3-211)
JlaGoparopus «Teopernueckue ocHOBBI 1eK- | CTOJIBI yUEeHUYECKHUE, CTYJIbS YUEHUYE-
TPOTEXHUKHU. DJIEKTPUUECKUNA TPUBOI. CKHe, JJa0OpaTOPHBIE CTOJIBI, CTOJ MPEIO-
VYyeOHast ay1uTopus AJs IpOBEACHUs J1a00- JIaBaTEJIbCKUM, CTYJI PEI01aBaTeIbCKUH,
PaTOPHBIX U MpaKTU4YEeCKUX 3aHaATui. (3-604) | mocka, mkad, cTeH sl 1a00paTOpHEIE,
3 0JIOK reHepaTOpPOB HANPSKEHHUSI, OJTIOKU
MYJIBTUMETPOB, MUHHOJIOKH «IIEKTPO-
MarHuTHOE I10J1€» JIaDOpaTOPHBIE CTOJIBL,
MOJICTaBKa MO/ OCIIIIIOrpad, OCIHIIo-
rpad, HabOp MJIAHIIETOB JJII MOJCIUPO-
BaHMSI.
4 [Tomenenue s camocTosITeNbHOM padoTel | CTOJIBI YYEHUUYECKUE, CTYINIbs yIeHHYe-

crynenTos. (I'-401)

ckue, 11K ¢ Beixoznom B cetb HTEpHET




