MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHNM S POCCUIMCKOM ®EJEPALIN
beneparbHOE TOCYAApCTBEHHOE 010/ PKETHOE 00pa30BaTEILHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBSATTUHCKUNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.0.13.03

(unoekc oucyuniumwt)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

TeopeTnueckne 0CHOBBI JICKTPOTEXHUKH 3

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HaIIPaBJICHUIO MMOATOTOBKH
13.03.02 DnexTposHepreTuka 1 3JIeKTPOTEXHUKA

HaNpaBJICHHOCTH (TIPO(HIIb)
DneKTpocHaOKeHNe

®opma o0ydeHus: ouHast
I'oxg mabopa: 2019

O6mras TpynoeMkoctb: 4 3E

PacnpenesieHne 4acoB TUCHMILIMHBI M0 ceMeCTPam

CemecTtp 5

®opmMa KOHTPOJIA 3auer Hroro
Buj zansaruii
Jlexun 34 34
Jlaboparopnbie 16 16
IIpakTnueckue 34 34
Pykosoactso: PI'P 1 1
[IpoMexxyTouHas arTecTanus 0,25 0,25
KonraktHas pabora 85,25 85,25
CamocrosiTenpHas pabora 58,75 58,75
KoHTpo:b
Hroro 144 144




Pabouyto mporpamMmmy coctaBuiI(u):

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

(doadicHocmy, yueHoe 38anue, cmenensb, Pamunus 1.0.)

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

Penen3upoBanue paboyveit mporpaMMbl JUCITUTUTHHBI:

v OtcyTcTBYET

Pentensenr

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

Pabouast mporpamma auctumuinHbl coctaBieHa Ha ocHoBaHUK PI'OC BO u yueOHoOrO miaHa
HaIpaBJIeHUs OATOTOBKU
13.03.02 DnexTposHEepreTHKa U AMEKTPOTEXHUKA

Cpok peiicTBus pado4eil mporpaMMbl JUCHHUILVIMHBI 10 «31» aBrycra 2023 r.

YTBEPXJIEHO
Ha 3acenannu xadenpsr

«3.HGKTpOCH216)KCHI/IC U DJICKTPOTCXHUKAY

(mpotokoun 3acenanust Ne 3 ot «28» cenrsiops 2018 r..



1. Ilean ocBOEeHUNA THCHUILIHHBI

HGHB OCBOCHU NJUCHUIIIMHBI — AaTh OCHOBOIIOJAraromue 3HaHus B obactu TCOPHUU DJICK-
TPOMAarHuTHOI'O I10JISA, IOATOTOBUTHh CTYACHTOB K MCIIOJIB30BAHUIO IMOJTYYCHHBIX 3HAHUM IIpru OCBO-
CHHUHU CIICHHUAJIbHBIX JUCHUILIIMH U IJIA pCIICHUSA 3a/1a4 ITPAKTHUKH.

2. Mecro nucuumiauHbl B cTpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI W IMMPAKTUKH, HA OCBOCHHUH KOTOPBIX 6a3preTcx JaHHass JUCHUIIJINHA: «BpIC-
arass MareMaTukay, «d)mmca», «TeopeTqucxne OCHOBBEI 3JICKTPOTCXHUKHU 1)), «TeOpeTI/IquKI/Ie 0oC-
HOBBI JJICKTPOTCXHHUKHU 2%.

JIMCIUTITMHBI U TIPAKTHKH, U1 KOTOPBIX OCBOCHHUE JAHHOMW JMCIMIUIMHBI HEOOXOAMMO Kak
npenmectBytomiee: «MHPOpMAIMOHHO-U3MEPUTENbHAS TEXHUKA B JJIEKTPOIHEPTETUKEY, «IIEK-
TPUYECKHE MAIIUHBI U OCHOBBI AJIEKTPONPUBOJIAY, «DJIEKTPOMArHUTHBIC U AJICKTPOMEXaHUUECKHE
MEPEXOJIHBIC MPOIIECCHl B AIEKTPOIHEPTETUUYECKUX CHUCTEMaX», «IJIeKTpocHabxkeHuey», «TexHuka
BBICOKHX HANPsDKCHUI, DIIEKTPOMarHuTHAsi COBMECTUMOCTD B JICKTPOIHEPTETHKEY.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs

®opmupyemMbie U
KOHTPOJIMpyeMble
KOMIIeTeHI[UH
(Ko 1 HAMMEHOBAHUE)

HNuauxkaropsl 10CTH-
JKeHHUS KOMIIeTeH I
(KOJl ¥ HANMEHOBAHUE)

[Lnanupyembie pe3yJibTaThl
o0yueHust

OIIK-4. CniocobeH uc-
I10JI30BAaTh METOAbI
aHaJn3a U MOJCIIHPO-
BaHUA 3JI€KTpI/I‘-I€CKI/IX
LETe U AJIeKTpruYe-
CKHX MalllnH

OIIK-4.3 TIpumenser
3HaHUSI TEOPUHU BIEKTPO-
MarHMTHOT'O TOJIS U 1ie-
TIEH C pacnpeeIeHHbIMU
napameTpamu

3HaTh: OCHOBBI B 00JIACTH TEOPHH IIEKTPO-
MarHUTHOTO TOJIs, OCHOBHBIE YPaBHEHUS U
TPaHUYHBIE YCIIOBUS, METOBI pacueTa dJIeK-
TPOCTATHYECKUX MOJIEH, SEKTPUUECKUX T10-
JIEW TTOCTOSIHHOT'O TOKA, MAarHUTOCTATHYE-
CKHX TOJIEH, TEPEMEHHBIX 3JIEKTPOMArHuT-
HBIX ITOJICH

YMeTh: MOJab30BaThCS METOAAMU pacyeTa
AJIEKTPOCTATUYECKUX TOJIEH, IIEKTprUYe-
CKHX ITOJICH TTOCTOSTHHOTO TOKa, MAarHUTO-
CTaTUYECKHUX TOJIEH, IEPEMEHHBIX AJIEKTPO-
MarHuTHBIX ITOJICH

BJ'IaI[eTBZ HaBbIKaMM aHAJIM3a 3JICKTpoOMar-
HUTHBIX HOHGﬁ, MOCTPOCHUSA KApTHUH CUJIO-
BBIX JTUHUH OJICKTPOCTAaTUYCCKOI'0O U MarHu-
TOCTAaTHUYCCKOI'O I1OJIA.




4. CTpyKTYypa M coeprKaHue TUCHUIINHbBI

Bun ®opMbI TEKYLIETO
Monyab yueo- HaumeHoBaHMe TeM 3aHATHH Oobem, KOHTPOJIA (HamMe-
N N Cemectp banabsl | UHTepakTHB, 4.
(pa3nein) HOI1 pa- (y4eOHOI padoTHI) 4. HOBaHHE OL[EHOYHOI0
00TBI CpecTBa)
1. DnexrpocraTuue- |JIek. BBenenue B T€OpHIO 3JIEKTPOMATrHUTHOTO 5 2 - -
CKO€ T10J1e noJis. OCHOBHbBIE BEKTOPHbIE BETMYUHBI, Xa-
paKTEepU3YIOIINE PJIEKTPOMArHUTHOE T10JIE
IIp. [IporpammHuoe obecrieueHre pacuera u Mo- 5 2 - - O1ieHKa peleHus
JeTMPOBAaHUSI MATHUTHBIX 1leneil. Beinaua MPaKTUYECKUX 33/1a4 U
BapHaHTOB 3aJlaHus. Pelienne cuTyanuoH- MPOBEPKa yCBOCHUS
HBIX 3a7a4 MaTepuaa
Cp. CamMoCTOSITETbHOE U3YYEHUE TEOPETUUECKO- 5 2 - -
ro MaTepuania 1o ydeOHuKam U yaeOHbIM
MOCOOMSIM C MOATOTOBKON OTBETOB Ha BO-
npocsl. [loAroToBka kK NpakTUUECKUM 3aHsI-
tusM. Bemmonaenne NJ13
Jlek. Ornpezenenne 3IeKTPOCTaTUIECKOTO TOJIA. 5 2 - -
[TonsiTre seMeHTapHOrO 3apsaa, TOUEYHOTO
3apsina. CBOOOIHBIC U CBSI3aHHBIC 3apsiIbl
IIp. AHaIUTUYECKUE PEMICHUS 110 MO0 1. 5 2 - - O1nieHKa peleHus
Pemenue 3anau MPaKTUYECKUX 33/1a4 U
MPOBEPKa yCBOEHUS
MaTepuana
Jlab. dusndeckuit IKCriepuMenT. Moaenupona- 5 2 4 - Otuyet no nabopaTtop-
HHE JIEKTPOCTATUYECKUX MOJIEH TPEXIIPO- HOI paboTe No 1
BOJIHOUW JIMHUM NIEpeaadn
PI'P 3agaua 1 5 10 12 - [IpoBepka uHIUBUY-
QIIBHOTO JJOMAIITHETO
3aganust Ne 1
Jlex. Xapakrepuctuku cpenbl. [lonspusanus 5 2 - -




Pemrenue 3agau

Bun DopMbl TEKYyILEr0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIsI (Haume-
. N Cemectp Baaabl | UHTEepakTHB, 4.
(pasneur) HOM pa- (yueOHoO padoThI) 4. HOBAaHHE OLEHOYHOI0
00ThI cpeacrsa)
cpensl. Hanpsok€HHOCTD, MOTEHLIMAT U
ANEKTPUYECKask MHIYKIUS 3JIEKTPOCTaTHye-
CKOTO MOJIst
IIp. [IpoGnemusrit cemunap. UncneHHbIC pele- 5 2 - - OueHka pelieHus
Hus o Mmoaymo 1. Pemenue curyanuon- MPaKTUYECKHX 3a/]1a4 U
HBIX 337124 MPOBEPKA YCBOCHUSI
MaTepuana
Cp. CamocrosiTenbHOE U3YUYEHHE TEOPETHUECKO- 5 2 - -
ro Marepuasa no yacOHMKaM U ydeOHbIM
0COOUSIM C MOATOTOBKOW OTBETOB Ha BO-
npockl. [ToAroToBka Kk MpakTUYECKUM 3aHS-
tisiM. Beimonuenune NJ13
Jlek. 3akoH ["aycca, moctynat Makcsesia, 3aK0H 5 2 - -
Kynona. DHeprus 371eKTpocTaTH4eCcKOro
nosst. ['pannunsie ycnoBus. [lonsitue émMko-
CTH
IIp. [IpoGnemusrit cemunap. KontponpHas pa- 5 2 5 - O1ieHKa peleHus
oora MPAKTUIECKUX 33124 U
MPOBEPKa yCBOEHUS
MaTepuana
JIab. du3nYecKuit IKCIIEPUMEHT. 3alnuTa OTYeTa 5 2 4 - Otuet no nabopaTtop-
1o MotyJo 1 Hoii pabore Ne 1
2. Onektpudeckoro |Jlek. OnpeneneHne 3JIEKTPUUECKOro Mo MOCTO- 5 2 - -
MOJISI TOCTOSTHHBIX SITHHBIX TOKOB. XapakTep JIEKTPUUECKOTO
TOKOB 0JISL B IUDJIEKTPUKE BOKPYT MPOBOJHUKOB C
MTOCTOSIHHBIM TOKOM
IIp. AHaNMTUYECKHUE PEHICHUS IO MOIYJIIO 2. 5 2 - - OueHka pelieHus

MPAKTUYCCKHX 3aJ1a4 U




Bun DopMbl TEKYyILEr0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIsI (Haume-
. N Cemectp Baaabl | UHTEepakTHB, 4.
(pasneur) HOM pa- (yueOHoO padoThI) 4. HOBAaHHE OLEHOYHOI0
00ThI cpeacrsa)
[TPOBEPKA YCBOCHUS
MaTepuana
Cp. CamMOoCTOSITETbHOE U3YYEHUE TEOPETUUECKO- 5 2 - -
ro Marepuaia o yueOHuKaM U y4eOHbIM
MOCOOMSIM C MOATOTOBKON OTBETOB Ha BO-
npockl. [loAroroBka k npakTH4eCKUM 3aHs-
tusaM. Beimmonaenne NJ13
Jlex. XapakTtep IEKTPUYECKOTr0 I0JIs B IPOBOJ- 5 2 - -
HUKax. HenmpepbsIBHOCT 371€KTPUUYECKOTO
Toka. 3akoH Oma u 3akoHbl Kupxroda s
MIPOBOJIAIINX CPEJL
IIp. [IpoGnemusrit cemunap. UncneHHbIC pete- 5 2 - - OueHka pelieHus
HUS 110 MOAYNIO 2. Pelienne cuTyanoHHbIX MMPAaKTUYECKUX 3a/1a4 Y|
3a1a4 [IPOBEPKA YCBOEHUS
Marepuana
JIa6. ®uznyeckuil 3xkcnepuMenT. [loctpoenue 5 2 4 - Ortuer no nabopatop-
KapTUHBI 9KBUITOTEHIIMAIbHBIX JIMHUM 3a- HOU paboTe Ne 2
3eMJIUTEIIS
PI'P 3amaua 2 5 10 12 - [IpoBepka MHIAUBUTY-
QJIIBHOT'O JOMAIITHETO
saganusd Ne 1
Jlex. I'pannuHbIe yCII0BUS HA IOBEPXHOCTH pa3- 5 2 - -
JieNa MPOBOAHUKA U JUAJIEKTPHKA, Ha T0-
BEPXHOCTH pazjiena JBYX IPOBOASIIUX CPEL
IIp. [IpoGnemusbrit cemunap. UncneHHbIC pele- 5 2 - - OueHka pelieHus

HHUS IO MOAYJIIO 2. PellieHne cuTyalnoOHHbIX
3aga4

MPAaKTUYECKUX 3a/1a4 U
[IPOBEPKA yCBOEHUS

MaTepuraa




Bun DopMbl TEKYyILEr0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIsI (Haume-
. N Cemectp Baaabl | UHTEepakTHB, 4.
(pasneur) HOM pa- (yueOHoO padoThI) 4. HOBAaHHE OLEHOYHOI0
00ThI cpeacrsa)
Cp. CamMoCTOSTETbHOE U3YYEHUE TEOPETUUECKO- 5 2 - -
ro Marepuaia o yueOHuKaM U y4eOHbIM
MOCOOMSIM C MOATOTOBKON OTBETOB Ha BO-
npockl. [loAroroBka k npakTH4eCKUM 3aHs-
tusaM. Bemmonaenne NJ13
Jlex. AHaJ0orus 3JeKTPUIECKOro NoJIs € 3JIEKTPO- 5 2 - -
CTaTUYECKUM moJieM. 3akoH Jlxoyuns - JIen-
1a. [loHsTHEe NPOBOAMMOCTH U CONPOTHUBIIE-
HUS CPEJIbI
IIp. [IpoGnemnsrit cemunap. KoHTposibHas pa- 5 2 5 - OueHka pelieHus
oora MPaKTHYECKUX 33/1a4 U
[IPOBEPKA yCBOEHUS
MaTepuana
JIab. ®u3NYeCcKuil HIKCIIEPUMEHT. 3alllUTa OTYETa 5 2 4 - Otuer o maboparop-
110 MOJTYJTIO 2 HOM paboTe Ne 2
3. MaruutHoe none | Jlek. OmnpeneneHnre MarHUTHOTO TOJIS IOCTOSH- 5 2 - -
MOCTOSIHHBIX TOKOB HBIX TOKOB. XapaKkTep MarHUTHOTO TOJIS B
JIURJIEKTPUKE BOKPYT POBOIHUKOB C TIOCTO-
STHHBIM TOKOM U B MpoBoiHKKax. Hempe-
PBIBHOCTH MAarHUTHOTO TIOJISI
IIp. AHaIUTUYECKUE PEMICHUS 110 MOYIIIO 3. 5 2 - - O1ieHKa peleHus
Pemenue 3anau MPAKTUIECKUX 33124 U
MPOBEPKa yCBOCHUS
MaTepuana
Cp. CamMOoCTOSITETbHOE U3YYEHUE TEOPETUUECKO- 5 2 - -

ro Marepuaia o yueOHuKaM U y4eOHbIM
MOCOOMSIM C ITOJTOTOBKOH OTBETOB Ha BO-
npocsl. [1oAroToBKa K MpaKTHYECKUM 3aHsl-




Bun DopMbl TEKYyILEr0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIsI (Haume-
. N Cemectp Baaabl | UHTEepakTHB, 4.
(pasneur) HOM pa- (yueOHoO padoThI) 4. HOBAaHHE OLEHOYHOI0
00ThI cpeacrsa)
tusaM. Beimmonaenne NJ13
Jlex. 3aKoH MoJyIHOTO ToKa. 3akoH buo-Casapa- 5 2 - -
Jlammaca. CkansipHbIi 1 BEKTOPHBIN MOTEH-
[[AAJIbl MATHUTHOTO TTOJIST
IIp. [IpoGnemubIil cemuHap. YwuclieHHBIE periie- 5 2 - - O1nieHKa peleHus
HUS 110 MOAYIIO 3. PelieHne cCuTyalmoHHbIX MIPaKTUYECKUX 3a]a4 Y
3a1a4y MPOBEPKa YCBOEHUS
MaTepuana
Jlab. ®dusndeckuit axcriepuMenT. [loctpoenus 5 2 4 - Otuyet no nabopaTop-
KapTHUHBI CUJIOBBIX JIMHUY MArHUTHON WH- Hoii pabore Ne 3
IOYKIUH U SKBUIIOTEHINATbHBIX JTUHUNA BEK-
TOPHOTO MOTEHIMAaTa 0OMOTKH C TOKOM
PI'P 3amaua 3 5 10 12 - [IpoBepka MHIAUBUTY-
QJIBHOTO JJOMAIITHETO
saganusd Ne 1
Jlex. I'pannuHbIe yCII0BUS HA IOBEPXHOCTH pa3- 5 2 - -
7iena ABYX Cpejl C pa3INuHbIMU MarHUTHBI-
MU IPOHULIIAEMOCTSIMU. AHAJIOTHS IIJIOCKO-
napajuiebHbIX MAarHUTHBIX U 3JIEKTpUYe-
CKHMX MOJIEHN
IIp. [TpoGnemusbIil cemunap. UncineHHsie perie- 5 2 - - O1ieHKa peleHus
HUS 110 MOAYIIO 3. Pelienne CuTyalmoHHbIX [IPaKTUYECKUX 3a7a4 Y
3a1aqy MPOBEPKa yCBOEHUS
MaTepuaa
Cp. CamocTrosiTenbHOE U3YUYEHHE TEOPETHUECKO- 5 2 - -

ro Marepuasia no yacOHMKaM U ydeOHbIM
MOCOOMSM C MOATOTOBKOW OTBETOB Ha BO-
npockl. [ToAroToBKa K MPaKTUYECKUM 3aHsI-




Bun ®opMbl TEKYyILLEr0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIsl (Haume-
. N Cemectp Baaabl | UHTEepakTHB, 4.
(pa3neur) HOH pa- (yueOHOM padoThI) 4. HOBAaHHE OLIEHOYHOI0
00ThI cpeacrsa)
tusM. Bemmonaenne NJ13
Jlexk. DHeprusi MarHuTHOro noJisi. Bzaumonei- 5 2 - -
CTBHUE MPOBOJIHUKOB C MOCTOSIHHBIMHU TOKa-
MH. [ToHSTHE HHIYKTUBHOCTH U B3aUMHOU
WHIYKTUBHOCTH
IIp. [IpoGnemnsrit cemunap. KonTpomibHas pa- 5 2 5 - OueHka pelieHus
oora MPaKTHYECKUX 3a/1a4 U
[POBEPKA YCBOCHUS
MaTepuaa
JIab. ®u3NYeCcKuil IKCIIEPUMEHT. 3alllUTa OTYEeTa 5 2 4 - Otuer o maboparop-
110 MOJTYJTIO 3 HOM paboTe Ne 3
4. Ilepemennoe Jlex. Omnpenenenne NepeMEHHOT0 3JIEKTpOMar- 5 2 - -
PIIEKTPOMArHUTHOE HuTHOro nosis. [lonnas cucrema ypaBHeHUi
rnosie
IIp. AHaNUTUYECKUE PEMICHUS 110 MOYIIO 4. 5 2 - - O1ieHKa peleHus
Pemenue 3anau MPaKTUYECKUX 33/1a4 U
MPOBEPKa yCBOEHUS
MaTepuana
Cp. CamMOoCTOSITETbHOE U3YYEHUE TEOPETUYECKO- 5 2 - -
ro Marepuaia o yueOHuKaM U y4eOHbIM
MOCOOMSIM C MOATOTOBKON OTBETOB Ha BO-
npocsl. [loAroToBka kK NpakTUUECKUM 3aHsI-
tusM. Bemmonaenne NJ13
Jlek. [ToBeneHue »MEKTPOMAarHUTHOTO TIOJIS B JIU- 5 2 - -
anektpuke. [lmockas snekrpomaruuTHast
BOJIHA. AHAJIOTHA C JUITMHHON JIMHUEH
IIp. [IpoGnemusbrit cemunap. UncneHHbIC pete- 5 2 - - OueHka pelieHus

HUS 10 MOAYJI0 4. Pellienne CuTyalmoOHHbIX

MPAKTUYCCKHX 3aJ1a4 U




Bun DopMbl TEKYyILEr0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIsI (Haume-
. N Cemectp Baaabl | UHTEepakTHB, 4.
(pasneur) HOM pa- (yueOHoO padoThI) 4. HOBAaHHE OLEHOYHOI0
00ThI cpeacrsa)
3a1aqy MPOBEPKa yCBOCHUS
MaTepuana
Jlab. ®dusnveckuit FxkcriepuMenT. [loctpoenue 5 2 4 - Otuet no nabopaTtop-
KAapTUHBI IEPEMEHHBIX MIEKTPOMarHUTHBIX Hoii pabore Ne 4
osien
PI'P 3anava 4 5 10 12 - IIpoBepka nHaUBULY-
QIIBHOTO JJOMAIITHETO
3amanus Ne 1
Jlek. [ToTok 35eKTpOMarHuTHOM sHeprun. Bextop 5 2 - -
IlorinTuHra. [lnockas snekTpoMarauTHas
BOJIHA B IPOBOSIICH cpeae. JliMHa BOJTHBI.
3aTyxaHHE BOJIHbI
IIp. AHaJIUTUYECKUE U YUCIICHHBIE PEIICHUS. 5 2 - - O1nieHKa peneHus
Pemenue cutyalnoHHBIX 3aaa4 [IPaKTUYECKUX 3a]a4 Y
MPOBEPKa yCBOCHUS
MaTepuana
Cp. CamMOoCTOSITETbHOE U3YYEHUE TEOPETUUECKO- 5 2 - -
ro MaTepuania 1o ydeOHUKaMm U y4eOHBIM
MOCOOMSIM C MOATOTOBKOW OTBETOB Ha BO-
npockl. [loaroroBka k npakTU4eCKUM 3aHs-
tusM. Bemmonaenne NJ13
Jlex. [ToBepxHoCTHBIH 3pdekT. DPdexT 6mm30- 5 2 - -
ctu. U3nydenue 351eKTpOMarHuTHOTO TMOJIS U
SKpaHUPOBAHUE
IIp. KontponbHoe 3ansTue 5 2 5 - OueHka pelieHus

MPAaKTUYECKUX 3a/1a4 U
[IPOBEPKA yCBOEHUS

MaTepuraa




Bun DopMbl TEKYyILEr0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIsI (Haume-
. N Cemectp Baaabl | UHTEepakTHB, 4.
(pasneur) HOM pa- (yueOHoO padoThI) 4. HOBAaHHE OLEHOYHOI0
00ThI cpeacrsa)
Jlab. du3nYecKuil IKCIIEPUMEHT. 3alnuTa OTYeTa 5 2 4 - Otuyet no nabopaTop-
no moayinwo 4 HOI paboTe No 4
Jlek. 5 2 - -
IIp. 5 2 - - Onenka pemeHus
MPaKTUYECKUX 33124 U
[IPOBEPKA YCBOEHUS
MaTepuana
Cp. CamocrosiTenbHOE U3YUEHHE TEOPETHIECKO- 5 2 - -
ro Marepuasa no yaeOHMKaM U ydeOHbIM
0COOUSIM C MOATOTOBKOW OTBETOB Ha BO-
npockl. [IoAroToBka K MpakTUYECKUM 3aHS-
tusaM. Bemonaenne NJ13
Jlek. DNIEKTPOAMHAMHYECKUE BEKTOPHBIN U CKa- 5 2 - -
JIIPHBIN MOTEHUIKANBI. Y paBHeHMe [lanam-
Oepa
bb Bonycusie Oannbl. BeinonHneHue cTyaeHToM 5 - 8
3aJaHUH ITOBEINICHHON CIIOKHOCTU
T Wrorosslii TecT no kypey uepes LT 5 2 100 -
Hroro:; 144 108

Cxema pacdera UTOTOBOTO Oayia

Texymuit peUTHHT (BCE 3aHATUSL U IPOMEKYTOUHBIE TeCThl) + Pe3ynbTaT uToroBoro tecra u Bce Aenurcs Ha 2+ bb (ecnu Bb npeaycMmoTpensr).



5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

JIJisi OLIEHKW 3HAHWK, YMEHUS U YPOBHs MPOo(EeCCHOHATBHBIX KOMIETCHIUH, MpuodpeTae-
MBIX BBIITYCKHUKOM B MPOLIECCE U3YUEHUS TUCHUILTUHBI « TeopeTnuecKkne OCHOBBI AIEKTPOTEXHUKHU
3», UCTMONIB3YIOTCA CIEAYIOLUE 00pa30BaTeIbHbIE TEXHOIOTHHU:

- IEKIIMHU C UCTIONIH30BAaHUEM MYJIBTUMEIUHHOTO 000PYI0BAHHUS,

- IPAKTUYECKHE 3aHATUSA C YCTHBIM ONPOCOM CTYAEHTOB M 3aKPEIUIEHHEM TEOPETHYECKOTO
MaTepHana;

- 1abopaTOpHBIE 3aHATHUS, KOTOPBIEC MO3BOJISIOT MPUOOPECTU MPAKTUYECKUE 3HAHUS U HABbI-
KH paboThl C HOPMATHBHOM, METOJMYECKON, HAYYHO-TEXHUYECKOM U CITPABOYHOMN JIUTEPATYPOit;

- UHIUBUIyAJIbHbIE U TPYNIOBBIE KOHCYJBTALMY IO TEOPETUYECKUM U NMPAKTUYECKH BOIPO-
caM Kypca;

- Beimosraenne PI'P;

- TIPOBEJICHUE CEMUHApa C LENbI0 (OPMUPOBAHUS M PA3BUTHUS MPOPECCHOHATHHBIX HABBI-
KOB, 00y4aromuxcs;

- IPOBEAICHHUE PA3IUIHBIX (POPM CAMOCTOSTEIHHON PabOThI, KOTOpasi BKIFOYAET MOATOTOBKY
K JICKIIMOHHBIM U IPAKTUYECKUM 3aHATHUSAM.

6. MeToauyeckne yKa3aHHs 110 OCBOCHUIO 1Y CHUILTHHbI

6.1. OOyuaromMcs HEOOXOIMMO O3HAKOMHTBCS: C COAEp)KaHHEM pabodell ImporpaMMel
JTUCIUIUIMHBL, C IeNMU U 33Ja4aMi JUCIHHUIUIUHBL, €€ CBSI3SIMU C IPYTUMU JUCIUILTMHAMHU 00pa3o-
BaTEJIBHON IPOrPaMMBbI, METOJUIECKIMH pa3padOTKaMHU MO TaHHOW JUCIUILTHHE.

6.2. Metoauueckue yKazaHus 10 MOATOTOBKE K JIEKIIMOHHBIM 3aHATHSIM.

B xone nexuuii paccMaTpuBarOTCsl OCHOBHBIE MOHSTHS TEM, CBA3aHHBIE C HUMU TEOpETHUYE-
CKH€ U MPAKTUYECKUE BOMPOCHI, JAIOTCS PEKOMEHAALNHU ISl CAMOCTOSITENIbHOM paboThl U MOATO-
TOBKE K MPAaKTUYECKUM 3aHATUSAM. [103TOMY M3yueHHe AUCHUILUINHBI TpeOyeT CUCTEMAaTHYEeCKOTro U
IIOCJIEIOBATEIbHOTO HAKOIUUIEHUSI 3HAHMM, CIEI0BATENbHO, MPOIYCKHA OTAEIbHBIX TEM HE MO3BOJIS-
10T TITyOOKO OCBOWTH mpeamert. llepen odepeaHoii Jekiueil He0OX0AUMO MPOCMOTPETH/TIOBTOPUTH
MaTepuanbl mpenpinymen jgexuuu. [Ipu 3aTpyaHeHusX B BOCHPUSITUM MaTepuaia cieayeT odpa-
TUTHCSI K OCHOBHBIM JIUTEPATYPHBIM UCTOUHUKAM.

6.3. Meronnyeckue ykazaHus MO MOJTOTOBKE K MPAKTUUYECKUM U Ja00PaTOPHBIM 3aHATHSIM.

B xonme mpakTudeckux U 1aOOpaTOPHBIX 3aHATHA YTIYOJSIOTCS M 3aKPEIUISIOTCS 3HAHUS
00y4aromuxcs Mo psiiy pacCMOTPEHHBIX Ha JIEKIUSAX BOMPOcoB. [Ipu MoAroToBke K MpakTHYECKUM
¥ 1a0OPaTOPHBIM 3aHATUSAM 00YJArOIIUICS TOIDKEH:

— U3Y4YHUTh PEKOMEHI0BAHHYIO JINTEPATYPY;

— U3Y4YUTh MaTEPUAIIbI JICKLUH;

— IOATOTOBUTH OTBETHI HA BCE BOIIPOCHI IO U3y4aeMON TEME;

— BBINIOJHUTH JIOMAIIHEE 3a/IaHke, PEKOMEHAOBAHHOE MPENo/IaBaTeNieM MPU U3YUCHUHN Kax-
JIOM TEMBI 3aHSATH,

— MOJTOTOBUTH OJIAHK OTYETa MO JabopaTopHOi padore.

6.4. MeTonueckne yka3zaHus K BBIMOJHEHUIO pACYCTHO-TPaPUIECKO pabOTHI.

3ananue pacu€THo-Tpadudeckoil paboThl BKIIOYAET B CeOS YETHIPE 3a/auH, BBIMOIHIEMBIX
oOydaromumMmcsi caMmoctosTenbHo. Kaxknas 3amaua siBisieTcss MHAMBUIYaTbHOM M 3aJaeTcsl BapUaH-
TOM.

6.5. CamocTosiTeNbHAsT paboTa BKJIIOYAET B CeOsl BHIMOJIHEHUE PA3IMYHOTO POJia 3aJaHui 1
CaMOCTOSITENIbHOE M3y4YeHHE TEOPETHUECKOro MarepHajga Mo y4eOHHKaM U y4eOHBIM MOCOOUSM C
MOJATOTOBKOM K MPaKTUYECKUM 3aHATHAM. KOHTposIb caMOoCTOsATENbHON paboThl 00yUarouxcs Hajl
IpOTrpaMMOil Kypca OCYLIECTBIISIETCS B XOJIe MPAKTUYECKHUX 3aHATUH (YCTHBIA OIpPOC, pelIeHue 3a-
Jiad, MyOJIMYHOE BBICTYINICHHUE C JOKJIAJI0M I10 BEIOpAHHOHN TeMe, TECTHPOBAHHUE).



7. OuneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemecr Koxa koHTpO/IMpyemMoil KOMIIETeH UK HaumenoBanue
P (WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
5 OIIK-4 (OIIK-4.3) Pemenue 3amau o pazaenam 1-4

Onpoc no TeopeTHIEeCKOMy MaTepuany
Jlaboparopusie paboTsr 1-4
Bremonuenue pacuétHo- rpaduueckoit
paboThI

TectoBbie 3ananus Ne 1-500

Bomnpocsr g1 3auera Ne 1-50

7.2. TunoBble 3aJaHUSA WU MHbIE MATEPHAJIbI, HE00XO0AUMBbIE JJIA TEKYLEro KOHTPOJIsI
7.2.1. Onpoc 1o TeopeTuYecCKOMY MaTepUuaIy
KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHSA

Ompoc Mo TeopeTH4ecKkoMy MaTepHady HpPH IPOBEPKE BBINOJHEHUS OTACTBHBIX ITYHKTOB
pacuérHo-rpadudeckoii paboThl M 00CYKICHNE TTOTYYEHHBIX Pe3yIbTaToB.

Kpurepun onenkmn:

- OIICHKA «3a4YTE€HO» BBICTABISETCS CTYACHTY, €CIIH CTYACHT OTBETHUJI OOJIbIIIE YeM Ha IOJIO-
BHHY BOIIPOCOB;
- OLIEHKA «HE 3aU4TE€HO» - €CJIU CTYJIEHT OTBETUJI HA MOJOBUHY UM MEHBIIIE BOIIPOCOB.

7.2.2. JIaGopaTopHbIe 3aHATHSA

JlaGopatopnas paborta Ne 1. MojenupoBaHHe IIOCKONAPAIUIETBHBIX 3JEKTPOCTATHUYECKUX
TIOJIEH.

Jlaboparopuas padota Ne 2. [TocTpoeHHe KapTHHBI SKBUIIOTEHIIUAIBHBIX JIMHUN 3a3eMITUTE-
TS

Jlaboparopuas pabota Ne 3. McciienoBanue MOCTOSHHOTO MarHUTHOTO TTOJIST KATYIIIKH.

Jlaboparopnast pabota Ne 4. VccrnenoBanue 3J€KTpOMarHUTHRIX CHJT B TIOCTOSSHHOM MarHWT-
HOM II0JIE.

KpaTlcoe OMHCAHUEC H PETVIAMEHT BbINMOJHCHUSA

Otuet no 1abopaTopHbIM paboTaM CONEP>KUT MHANBUIYAIBHYIO PACYETHYIO, TPAPHUECKYIO
YacTu U 0000maromuii BeIBO. MHIUBUAyabHAs pacyeTHas YacTh BBITIOJIHSICTCS CTYACHTOM CaMO-
CTOSITENIFHO IO 3a/IaHHOMY BapHaHTy IpernojaaBateneM. [Ipu BeIMOTHEHUH (U3NYECKOTO SKCIIEPH-
MEHTa B JIa0OpAaTOPHH, CHUMAIOTCS TTOKa3aHHUsI MPUOOPOB M B JNaJbHEUIIEM OHU 00padaThIBAIOTCS
pacueTHbIM myTeM. [1o pe3ynbraTaMm BHIYHMCICHUIN BBINOJIHACTCS OnpeseneHHas rpaduyeckas yacTb
oryera. OdopMileHHE OTYETa MPOUCXOIUT CTYACHTOM CaMOCTOsTeNbHO. Ha xaxkmyro imaboparop-
HYI0 paboTy OTBOJIUTHLCA 2 UK 4 y4eOHBIX yaca.

Kpurepun onenkmn:



- OLCHKA «3a4YTCHO» BLICTABJIACTCA CTYACHTY, €CJIU CTYACHT BBIIIOJHUII U 3allIlUTUIL JIa60pa-

TOPHYIO padoTy;
- OIICHKA «HE 3a4YTE€HOY - €CJIU CTY/ICHT HE BBIINOJHWI U HE 3alIUTII Ja00paTOpHYIO paboTy.

7.2.3. TunoBble TeCTOBBIE 3aJaHUA

3aganue 1

noE
h _ 5
0 R
X
. . _ _ 1000 )
Haiitu motox @ Bextopa £ = A (x e +y- ey) (A= B / M *) uepe3 MOBEPXHOCTH I[H-
T

muezapa ¢ paguycom ocHoBanus R =10 cm u BeicoToit 7 =15 cm. Ock mummegpa coBmagaer ¢
OCBIO Z.

3aganue 2

Haiitu BeMuMHy UHAYKIMU deKTprueckoro nois D wa paccrosuun » =30 cm ot nentpa che-

N N -6
pui paguyca R =3 cwm, 3apskeHHOI ¢ moBepXHOCTHOM m1oTHOCTEI0 G =3-10 " K/ M2 Otser
BBIpa3uTh B HK / M2,

3amanme 3

i
i
i
!
HopmanbHast cocraBisiomas BEKTOpAa JJIEKTPUYECKOM WMHAYKIMU B IIEpBOM Cpele paBHa
D, =~10-10"° Kn/m2 Vron o, = 45°.

Omnpezenute BEIHYHHY NEKTpHYecKoil mHaykuun [, Bo BTOpoil cpexe, ecimu €, =1; €, =3.
OTBeT BeIpa3uTh B MKK1 / M2,

3ananmne 4

JlaH III0CKUit KOHACHCATOP C JABYXCIOMHBIM AUAIEKTPUKOM (€, =3, €, =1). Tommmua cnoés



d =0,6 cm, d, =0,01 cm.
TIpoGUBHbIE HANPSKEHHOCTH [T ABNeKTpHKOB paskbl £ =15-10 kB/mu E ,=3-10 3

kB / M.
Onpeznenute npoOKUBHOE HaNpshkenue Kouaencaropa U m-

3aganme 5
B nanHO# TOYKE OJTHOPOIHOTO U30TPOITHOTO JUAICKTPUKA U3BECTHBI MOYJIH BEKTOPOB AJICKTPH-
yeckol uaaykuun D = — MxKi /M u nosspusosanHoct P =— MK/ M 2, Onpenenuth MO-

T T
yJIb BEKTOPA HAMPSKEHHOCTH dIIEKTpHUecKoro nois F . OTBer BbIpasuth B KB / M.

3ananne 6

[Iimockuii KOHAEHCATOP 3aMOTHEH JUAJIEKTPUKOM C OTHOCUTEIBHOM TUAJICKTPUYECKON MPOHUIIae-
mocTeio € = 2,7 . Inomans muactus kouaencatopa S =100 - 7T cm 2. PaccTosHue Mex 1y mia-

crunamu d = 0,5 cm. Onpenenuts EMKOCTh KOHAeHcaTopa. OTBET BIpa3uTh B .

3aganue 7

JIBa IpOBO/IA, UMEIOIIKME OJMHAKOBBIE ILIONIAIM MOTIEPEYHOTO S , HO PA3IUYHBIE yIEIbHBIE CO-
-7 -7

nporusnenus P, =2-107" Om'mu p, =8-10"" Om'm, coenunenst Betbik. I10 IpoBogHUKAM

teuét Tok [ =2,7 -7 A. HaiiTn Benmuuuny 3apsaa ¢ , KOTOPbIA BOSHUKHET B CEUEHUH CTBIKA, €C-

JIK HOpMaJIbHAasA COCTABJIAIOIIAA HaHp}I)KéHHOCTI/I QJICKTPHUYCCKOI'O I10JISI Ha ITOBECPXHOCTHU pa3aciia

(e)
= — . Orser 3anucats B (10~ 1*-Kn).
0

IIPOBOIHUKOB y/[0BIETBOpsiCT ycnosmio: £, —F,

3ananne 8

ITnockuii KOHAEHCATOP ¢ BYXCIOWHBIM AMIIEKTPUKOM HMeEET TIIOMAb 00KIanoK S =36 cm?,

tonmuHy cioéB d, =2 oM, d, =1 cM, yaensHble IPOBOAUMOCTH CIOEB Y, = 2 - 107 Cm /M,

v, =8-10 = Cm / M. OnpeenuTh IPOBOIMNMOCTh YTEUKH Yepe3 H30IAIII0 KOHIeHcaTopa. OTBeT

3amnucarb B ICM.

3aganue 9

1 _
Meramnyeckomy mapy paguyca R =10 cm coobummm sapsin g = 5 .10 77 K. Llap nomecTy-

1 B GECKOHEUHYIO 1260 TPOBOJISILYIO CPELY € yAeTbHOM poBoauMocTthio ¥ =10 Cm / M u qu-

srexTpuueckoil npornnaemoctbio € =10 . IIpenebperas n3MeHeHHEM 3aps/a apa, HAWTH MI0T-
HOCTh TEIIOBOM MOIIHOCTH P, BhIAEsoONIekics Ha pacctosaun # = S50 ¢M ot rienTpa mapa.

3aganue 10

CeueHust IPOBOJHUKOB OUMETAIINYECKOH IIMHBI OMHAKOBLIE U paBHbI 4 cM 2. [IpoBoaUMOCTH
MPOBOJHUKOB OTJIMYAIOTCS B ABa pasa. [1o mmne Teyér Tox 120 A. OnpeaenuTs MI0THOCTh TOKA
(A / cM?) B IIMHE ¢ MEHbIIEH IPOBOAUMOCTBIO.



3aganue 11

ITo 6eckoHeuHOMy TpoBoay paguyca R =2 cm Teuér Tok [ = T A. OnpeaenuTs HANPSHKEHHOCTS
MarHuTHOro 1ojs Ha paccrosauu » =10 cm ot ocu nposoxa.

3aganue 12

ITo xBaapaTHO pamke co cropoHoit @ =10 cm Teuér ok [ =+/2 A. Onpenenurs HHIYKIHIO
MarHUTHOTO TIOJIs B LEHTpe paMku. OTBET BBIPa3uTh B MKTII.

3aganue 13

OnpenenuTs HHAYKTUBHOCTh OTPe3Ka JBYXIPOBOJHOM JIMHUM NEpeauy MOCTOSSHHOIO TOKa, €CIH
BEJIMYMHA PHEPTUY MarHUTHOTO 0JIA JaHHOro oTpe3ka pasHa 0,005 [k, a mpoTekaromuii o jau-
HuM TOK 5 A. OTBeT BhIpa3uTh B MKI H.

3aganue 14

B 01HOPOIHOE MPOBOJISIIEE MOMYIPOCTPAHCTBO (MOpPCKas Bofa: W =1, yaenbHas mpoBOIUMOCTD
v =0,1 Cm/m) no HOpMaIu K MOBEPXHOCTH MPOHUKAET ILIOCKAs HIEKTPOMATHUTHASL BOJIHA C Ya-
crotoit f (BenmunHoit 27 f €€, MO cpaBHeHHUIO ¢ Y mpeHeOperaem). [yOrHa IPOHUKHOBEHHUs

paBHa A = 12—5 M.
T

Omnpenenure JUTMHY BOJTHBI B CBOOOHOM MPOCTPAHCTBE A o- OTBET BBIPA3UTE B M.
3aganue 15

7
B oxHOpoaHOE TIpOBOsIIEe TomynpocTpancTio (L =1, yaensuas nposogumocts Y =10
CM / M) 110 HOpPMaJIK K TOBEPXHOCTHU IPOHUKAET ILIOCKAs DIEKTPOMArHUTHAS BOJIHA C YaCTOTOM

f =100 T'u.

Ompenenure B rpagycax apryMeHT KOMIUIEKCHOT'O BOJTHOBOT'O COTIPOTHBIICHUS TIPOBOJISIICH cpe-
JIBL
3ananue 16

7
B oxmHopomHoe mnpoomsinee mnoiynpocrpanctBo (U =1, ynemsHas mnposomumocts Y =10
CMm /M) 1O HOpMaJIM K MOBEPXHOCTH MPOHHKAET IUIOCKAsl AJIEKTPOMATHUTHASL BOJIHA C YacTOTOU

2500
f=="Fru
T
N T
Omnpenenute B rpanycax (azy HanpsHKEHHOCTH AJIEKTPHUUECKOTO MOl Ha TIIyOMHE Z = — CM, I0-

Jaras, 4To Ha MMOBEPXHOCTH MPOBOJSAIICH cpelibl Pa30BbIi yroil paBeH HYIIIO.
KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS

3aHaHI/IC BBITTIOJIHACTCSA IMHCBbMEHHO. OHCHI/IBaeTCH IMPaBUJIBHOCTb BBINIOJIHCHUA 3adaHUsA U
KOJIMYCCTBO AOIMYHICHHBIX ITPU BBINIOJIHCHUHA 3a/IaHUS OIIHOOK.

Kpurepun onenkn:
- OLICHKA «3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CJIU CTYAECHT OTBETHJI OOJIbIIE YEM Ha MOJIOBHHY BO-
IIPOCOB TECTA;
- OLICHKA «HE 3a4TE€HO» - €CJIU CTYAEHT OTBETHJI Ha OJOBUHY MJIM MEHbILIE BOIIPOCOB TECTA.



7.2.4. baHK TeCTOBBIX 32/IAHUI M PerJiaMeHT NPOBeAeHUs TeCTUPOBAHUI

7.2.4.1. BaHK TecTOBBIX 3aJaHUI VIl IPOBeIeHUSI TECTHPOBAHUH

Haszanue 0aHka TECTOBBIX

3aJaHuN

Koim-Bo 3amanuii B 0aHke Te-
CTOBBIX 3aJaHui

Pazpabotunku

TeopeTnyecknue OCHOBBI AJIEK-

TPOTEXHUKU 3

500

CeBepun A.A.
Kysnenos B.H.

7.2.4.2. PernamMeHT NpoBeeHNs] TECTHPOBAHUH

HasBanue Oanka TecTo-
BBIX 3aJaHui

Kom-Bo 3amanuid,
Hp CABABIISICMBIX
CTYJICHTY

Howmepa u Haumeno-
BaHMS Pa3eiiOB TECTa

Koma-Bo
3aJIaHUN
B pazjene

Bpewms Ha Te-
CTUPOBAHHUE,
MUH.

Hroroseiii  Tect 1o
kypcy uepe3 LT (Teo-
peTUYECKHEe  OCHOBBI
3JIEKTPOTEXHUKH 3,
TECT, UTOTOBBIIN)

10

Tema 1.1. OcHOBHBIC
BEKTOPHBIEC  BEIHYH-
HBI, XapaKTepHu3ylo-
IIUe SJEKTPOMATrHHT-
HOE TIO0JIC.

1

Tema 1.2. Xapakre-
puctuku cpensl. Ilo-
IApU3anus  Cpensbl.
Hanpsxénnocts, 10-
TEHLUAI W DIIEKTpU-
qyeckas VUHAYKIHS
JNEKTPOCTATUYECKO-
0 NOJIs.

1.3. 3akon
MOCTYyJaT
MakcBeiia, 3aKOH
Kynona. DHeprus
3JIEKTPOCTATUYECKO-

IO ITOJIA.

Tema
l"aycca,

Tema 2.1. Onpenene-
HUE DJICKTPUIECKOTO
I10JI1 IIOCTOSITHHBIX
TOKOB.

Tema 2.2. 3akon Oma
u 3akoHbl Kupxroda
TUTST MIPOBOISIIIIAX
cpe.

45

Tema 2.3. I'panunu-
HbI€ YCIIOBHS Ha IIO-
BEPXHOCTH  pazzena
IPOBOJHUKA U JHU-
JJIEKTpUKa, Ha IIOo-
BEPXHOCTH  paszzena
IBYX  MPOBOISLINX
Cpex.

Tema 3.1. Onpenene-
HUE MarHUTHOTO TIO-




7 TOCTOSHHBIX TO-
KoB. CKaJlspHBI U
BEKTOPHBIA MOTEHIIU-
aJIbl MarHUTHOTO TIO-
T8l

Tema 3.2. I'panunu- 1
HbI€ YCJOBHS Ha IIO-
BEPXHOCTH  pazzena
IBYX Cpell C pa3jiny-
HBIMH  MarHUTHBIMH
MIPOHUIIAEMOCTSMHU.
Tema 4.1. Ilnockas 1
ANEKTPOMarHuTHas
BOJiIHA. AmHajorus c¢
JUIMHHOW JIMHUEH.
Tema 4.2. IloBepx- 1
HOCTHBIN ahdexr.
Oddexr  OmuzoCTH.
N3nydenune saekTpo-
MarHUTHOTO TIOJS H
SKpaHUpPOBAHUE.

7.2.5. IlpumepHasi TeMaTHKa MUCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJIb-
HBIX, PACYETHO-TPA(PUIECKUX U JP.)

CTyneHThl BBIMOJHAIOT pacueTHO-rpaduueckyro padoTy, BKIIOYAIOIIEe MPOBEIEHUE pacyé-
TOB U IOCTPOCHHE TpauKOB. BhIMONHACTCS 10 BapHaHTaM.

3ananuga:

1) Jnst ABYXIpOBOJHON JMHMM C 3aJaHHBIM pPaJMyCOM IPOBOJA U PACCTOSHUEM MEXKAY
OCSIMHM, HaxOJSIIENUCs MOJ MOCTOSHHBIM HaIpsSHKEHUEM OIPEACNIUTh HaNpPsHKEHHOCTh 3JIEKTpUYe-
CKOrO IOJIs U IOTEHUHAN B 3aaHHON Touke. HaliTu JIMHEWHYIO TUIOTHOCTD 3apsA/ia U IIOTOHHYIO €M-
KOCTb JIMHUMU.

2) [ns nIBYXCIOMHOIO IJIOCKOTO KOHJIEHCATOpa C 3aJaHHBIMHM IapaMeTpaMH ONpPEIEIHUTh
WHIAYKIUIO M HANOpsDKEHHOCTh JJIEKTPUYECKOrO MOJs, MOJISIPU3ALUI0 HUAJIEKTPUKOB, IUIOTHOCTH
CBOOOJHBIX U CBSI3aHHBIX 3aps/IOB, IEKTPHUECKYI0O EMKOCTh KOHJIEHCATOpa HA €IWHUILY TUIONIAAN
U ipobuBHOE HanpspkeHue. [locTpouTs rpaduk pacmpeneneHus noTeHIrana.

3) Jlnst GeCKOHEYHO AJUHHOTO PAaBHOMEPHO 3apsDKEHHOTO IMIMHIApA 3aJaHHOTO pajuyca
HalTH 3aBUCUMOCTH HAIPSHKEHHOCTH 3JIEKTPUYECKOIO IMOJS U NOTEHIMAIA OT PACCTOSHUS 10 OCH
mmHApa. PaccmoTpers obactu BHYTpH 1 BHE HWIHHApA. [locTpouts rpadukm.

4) Jl;st IBYXCJIIOWHOTO ITUJIMHAPUYECKOTO0 KOHJIEHCATOpa ¢ 3aJJaHHBIMU TTapaMeTpaMH OIpe-
JIEJIUTh MIHOBEHHBIE 3HAUEHUS PAUAIbHBIX COCTABIIAIOIINX BEKTOPA HANPSKEHHOCTH AJIEKTpUYE-
CKOT'O TOJIS ISl TOYEK, JIeXKAIIUX MEXIy OOKIaAKaMU KOHJIEHCATOpa Ha 33JaHHOM PAacCTOSHUU OT
ocu nmuHApa. OnpenenuTs MTHOBEHHOE 3HaYCHUE HAMPSIKCHUST MEX]Ty OOKJIaKaMHi KOHJIEHCATO-
pa. Pemuts 3anauy n1BymMms cnoco6amu, CpaBHUTH OTBETHI.

KpaTKOC OIMMCAHUE U PEIrJIAaMEHT BBINMOJHCHUSA

Pacuérno-rpadudeckas pabora COCTOMT M3 UETHIpEX 3a1ad, KOTOPHIC BBIIONHSIOTCS B
nucbMeHHon popme. Kaxxnas 3anaga opopmiisiercs B popmare A4 U COIEPKUT pacueTHYIO, Tpadu-



I-IGCI(yIO qacTu u 06061HaIOH_IHI>'I BBIBO/I. CTy,Z[GHTaM BbIIACTCA MECTOAUYCCKUEC yKa?)aHI/I}I K BBIIIOJIHC-
HUIO pacueTHO-IrpadUUeCcKOi paboThI, IJIe MPOIHUCHIBAacTCS (POPMYITUPOBKA BapHaHTa, MPUBOJIUTCS
3aJaHUC U 06p3.3€I_I BBITIOJTHCHU S Ka)I(,Z[OI>'I 3aJa4u. HCOGXOZ[I/IMBIG JUUTA BBI‘II/ICJ'ICHI/Iﬁ ypaBHeHI/IH
JIOJKHBI OBITH TIPEJICTABJICHBI B OOIEM BHJIE, a 3aTEM C IOJICTABJICHHBIMU YHCIOBBIMU 3HAYCHUS-
MH. CXeMbl, pUCYHKH, TpaUKH, TUarpaMMBbl JTOJDKHBI OBITH BBITIOJIHEHBI B cooTBeTcTBUU ¢ ECK/I.
OpHUrHHAIBHOCTh TEKCTA pacuyeTHO-rpaduuecKkoil paboThl MPOBEPSETCS B CUCTEME AHTHUIUIArHAT H
IOJKHA COCTaBIIATE He MeHee 50%.

Kputepun onenkn:

- 12 GanoB BBICTABISAETCS CTYAEHTY, €CIIH BBIOJHEHBI BCE ITYHKTHI 3a/1a4M, U OHU PELICHBI
BEPHO;

- 10 6annos, ecnu nomyiieHa rpy6ast onrOka B OJHOM U3 ITYHKTOB 3a/IaHUS WJIN HE BBINOJI-
HEH OJIMH U3 ITyHKTOB,

- 8 OamyoB, ecnu JomMylleHa rpydas omuoOKa B IBYX IMYHKTaX 3aJaHMs WIM HE BBITOJHEHO
7IBa MyHKTA;

- 6 OaJJIOB BBICTABISETCS CTY/ACHTY, €CJIM JIONYyIIeHa TpyOast omrOKa B TpexX MyHKTax 3a/a-
HUSI WM HE BBITIOJHEHO TPH MTyHKTA;

- 4 6ayuI0B BBICTABIISIETCS CTYACHTY, €CJIM JOMYyIIeHa rpydas omuOKa B YEThIpeX MyHKTax
3a1aHUs WIN HE BBIIIOJIHEHO YETHIPE IMyHKTA;

- 2 6aJUIOB BBICTABISIETCA CTYJIEHTY, €CIIU JOMyIIeHa rpy0as omuoOKa B MATH MyHKTaX 3a/a-
HUSI WIN HE BBIIIOJHEHO IATh YHKTOB;

- 0 OanyoB BBICTABIISCTCS CTYIEHTY, €CIM JOMylleHa Ipybas ommbKa B mIecTH u Oolee
IYHKTaxX 3aJlaHus, WM pacueTHO-rpaduyeckas paboTa He IPEAOCTaBICHa.



7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS
AUCHUTLTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 5

Bomnpocsl k 3a4éTy

1 | BBeneHue B TEOPHUIO AIEKTPOMArHUTHOTO 1oJIsl. OCHOBHBIE BEKTOPHBIE BETMUHHBI, XapaK-
TEPHU3YIOIINE AIEKTPOMArHUTHOE TOJIE.

OCHOBHBIE XapaKTEPUCTUKH JIEKTPOMArHUTHOTO MOJISI.

DJIEKTPUUYECKUH 3apsii ¥ DJIEKTPUUECKUHN TOK.

DIEKTPUUECKOE U MAarHUTHOE MOJIsl KK J1BA MPOSIBICHMSI 3JIEKTPOMAarHUTHOT'O MOJIS.
MaxkpockonuyecKkrue napaMeTphl Cpebl.

Bunel cpen u ux kiaccupukanus 1o Xxapakrepy B3aUMOJCHCTBUS C AJIEKTPOMArHUTHBIM
TIOJIEM.

7 | 3akoH moaHOTO TOKa. [lepBoe ypaBHeHne MakcBenaa B MHTETpaibHOW U nuddepeHIu-
anpHOM (hopmax. CTPYKTypa U PU3UYECKUN CMBICIL.

Toxu NpoBOJIMMOCTH U TOKH CMEUICHHUSI.

9 | 3aKOH 2JIEKTPOMAarHUTHON MHAYKLUHU. BTopoe ypaBHeHue MakcBenia B HHTErpalbHOW U
muddepenmmanbaon hopmax. CTpykTypa u PU3HUECKHI CMBICT.

10 | Teopema I"'aycca 1l 37€KTPOCTaTHUECKOIO MOJI M TOCTyJIaT MakcBena.

11 | Tperbe ypaBHeHHE MakcBeia B UHTETrpayibHOW U nuddeperimanpaoin popmax. CTpyk-
Typa U (U3HYECKUI CMBICI.

12 | YerBepTroe ypaBHeHHME MakcBeisia B HMHTETpaIbHOM M auddepeHmaibsHoi dopmax.
CtpykTypa U GU3NIECKHI CMBICIL.

13 | 3akoH coxpaHEHUs 3JIEKTPUUECKOTO 3apsAa U ypaBHEHUE HENPEPHIBHOCTU JIMHUM 3JIEK-
TPUUECKOTO TOKA.

14 | 3akon Oma B nuddepennunansHoil popme.

15 | Knaccudukanms >eKTpoAHHAMUYSCKUX 3a/1a4.

16 | CreneHp B3aMMHOM 00YCIOBICHHOCTH JIEKTPHUECKOTO U MATHUTHOTO TOJICH.

17 | I'pannuHBIC YCIOBUS HA MIOBEPXHOCTH pa3jieiia Cpell ¢ pa3InuHbIMH MaKpPOCKOMTUYECKUMU
napaMeTpamH.

18 | IloBepXHOCTHBIE 3aps/Ibl U TOKH.

19 | I'paHnuHBIE yCI0BUS HA MOBEPXHOCTH UJI€AIIBHOIO IPOBOJIHHKA.

20 | bamaHc PHEPrUM 3JIEKTPOMArHUTHOTO TOJIS.

21 | Teopema IlotinTHHra. ®U3MUECKUI CMBICI ClIaraeMbIX, BXOSIIUX B ypaBHEHHE OajaHca.
22 | [InoTHOCTH MOTOKA SHEPTUH TOJS.

23 | AHanorus 3JIEKTPUYECKOTO MOJIS C AIEKTPOCTATHYECKUM MOJIEM.

24 | 3akon JIxoyns - Jlenna.

25 | IlonsiTe NPOBOJMMOCTH M COIPOTHUBIICHUS CPEJIBI.

26 | XapaKTepHUCTUKHU U 3aKOHBI JJIEKTPUYECKOTO OISl TOCTOSIHHBIX TOKOB.

27 | Ucnonn3oBanue 3akoHOB Oma u Kupxroda B mpoBoIsIIMX Cpeax.

28 | XapakTepuCTUKHU U 3aKOHBI MAarHUTHOTO I10JIS1 TOCTOSIHHBIX TOKOB.

29 | 3aKkoH MOJIHOTO TOKA.

30 | 3akon buo-CaBapa-Jlanmnaca.

31 | CxanspHbIil IOTEHIMA MAarHUTHOTO MOJISL.

32 | BekTopHBbIi NOTEHIMAI MarHUTHOTO MOJISL.

33 | I'paHnyHBIEe YCIOBUS Ha MOBEPXHOCTU pasliena ABYX Cpell C Pa3IMYHbIMU MarHUTHBIMH
IIPOHUIIAEMOCTSIMH.
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Bonpocsl k 3auéry

n/n

34 | Ananorus mioCKONapauieIbHbIX MAarHUTHBIX M 3JIEKTPUYECKUX MOJICH.
35 | DHeprust MarHUTHOTO MOJISL.

36 | BzaumopelcTBuE MPOBOJHUKOB C TOCTOSIHHBIMH TOKAMH.

37 | IloHsATHE UHYKTUBHOCTH.

38 | IloHsiTue B3aMMHON MHTYKTUBHOCTH.

39 | XapakTepuCTUKH U 3aKOHBI IEPEMEHHOTO 3JICKTPOMArHUTHOTO MOJIA.
40 | IlonHas cucreMa ypaBHEHHUH.

41 | IloBeneHue >JIEKTPOMArHUTHOTO MOJIS B AUAJIEKTPHUKE.

42 | Ilnockas 3JIeKTpOMarHuTHasi BOJHA. AHAJIOTHs C JUIMHHOM JINHUEH.
43 | IToTok anexkTpoMarHuTHOM 3Heprun. Bektop IloitHTHHTA.

44 | Ilnockas 371€KTpOMarHUTHAs BOJIHA B MMPOBOJISILIEH Cpeie.

45 | JlnuHa BOJHBL. 3aTyXaHUE BOJIHBIL.

46 | IToBepxHOCTHBIN YD (DEKT.

47 | Dddext GnmzocTu.

48 | Uzny4yeHue 3a€KTPOMarHUTHOTO MOJISl U SKPAHUPOBAHUE.

49 | DnekTpoAMHAMUYECKNE BEKTOPHBII U CKAJIIPHBIN OTEHIIMAJIBI.

50 | Ypasuenue [lamambepa.

7.3.2. Kputepun u HOPpMbI OLEHKH

®opma npose-

JeHHuSs
Cemectp . Kpurepuu u HOpMbI OLIEHKH
NMPOMEKYTOUYHOM
aTTecTAlH
5 3auer Crynent o6nagaeTr TIyOOKMMH U

MNPOYHBIMU 3HAHHUAMHU HNPOTPAMMHOIO
Marepuana; MpH OTBETE IPOIAEMOH-
CTpUpPOBAJl HCYEpIBIBAIOLIEE, IOCIe-
JOBATEIbHOE U JIOTHYECKH CTPOHHOE
U3JI0KEHUE; IPABUIBHO CPOPMYIUpPO-
BaJI TOHATHS M 3aKOHOMEPHOCTH IIO
BOIIPOCY; 3alIUTHI pedepaT

«3a4YTCHO»

CTyneHT He 3HAeT 3HAYUTEIBHYIO
9acTh MPOrPaMMHOTO MaTepuaia; J0-
MyCTHWJI CYIIECTBEHHBIC OIMUOKH B
«HE 3aYTCHO» MPOLIECCE M3JIOKCHHSI; HE YMEET BbI-
ICTUTh TJIABHOE M CHAETAaTh BBHIBOJ,
MPUBOJUT OIIUOOYHBIC OIMPEACTICHUS;
HE 3amuThUI pedepar




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (y4yeOHUK, ydeOHOE

KoanuecTBO B

Ne nocooue, yaeoHo- HAY4YHOil 6nb/H0-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauUYecKoe nmocooue, Teke / HaumeHoBa-
NPaKTHKYM, Ap.) Hue ObC
1 ATtabekon I'. U. Teopernueckrie OCHOBBI JIEKTPOTEXHUKH. YyebHoe mocobue 2020 OBC «Jlanb»
HenuneliHble 2€KTpUUECKUE HENH. DJIEK-
TPOMAarHUTHOE MOJIe
2 | Kum . Y. [u ap.] ®u3zuka. DIEKTPUUECTBO U MarHETU3M. VYuebHoe nmocobue 2019 OBbC «Jlanb»
Kypc neknuii ¢ npumepamu penieHus 3aaa4d
3 | Hanactok 1O. H. [u np.] DNEeKTPOMarHUTHBIE OIS Y4eOHoe mocobue 2014 OBC «IPRbooks»
8.2. lonoiHMTE/ILHAS JIUTEPATyPa
Tun (yuyeOHUK, ydeOHOE KouunyecTBO B
Ne nocooue, yaeoHo- HAY4YHOil 60/ H0-
ABTOpPBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToaHuUYecKoe nmocooue, Teke / HaumeHoBa-
NPaKTHKYM, JIp.) Hue IbC
1 Anosmnonckuit, C. M. TeopeTnueckue OCHOBBI ANEKTPOTEXHUKHU. VYuebHoe mocobue 2012 ObC «Jlanb»
DJEKTPOMarHuTHOE MO0JIe
2 | 3amorpuHckuii B. A. [u np.] | DneKTpoMarHuTHBIC MOJIST ¥ BOJHBI VYyebHoe mocobue 2012 OBbC «IPRbooks»
3 | bokoB JI. A. [u 1p.] DNeKTpOMarHuTHBIC [OIIS U BOJHBL. Coop- | Yuebnoe mocobue 2014 SEC «IPRbooksy
HUK 33/1a4 U YIPKHESHUI
4 | HUcaes 1O. H., Kymmios A. [TpakTHKa UCTIOIB30BAHUS CHCTEMBI VYyebHoe mocobue
M. MathCad B pacueTax 3JIeKTpUYECKUX U Mar- 2017 3BC «IPRbooks»

HUTHEIX IIeIIed




8.3. llepeuens npogeccHoHATBHBIX 023 TaHHBIX M HHGOPMANMOHHBIX CIIPABOYHBIX CH-
cTeM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHIUCHMIUIMHApHAs pedepaTtuBHas Oasza
nanubix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar1. ¢ 3KpaHa. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBIN pecypc]| : pedepaTtuBHas 6a3a manHbix. — Netherlands: Elsevier,
2004. — PexxuM gocrtyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., aHri.;

— Elibrary [OnexkTpoHHBII pecypc] : HaydHas djeKTpoHHas 6ubnamoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — f13. pyc., aHri.;

— Springer Link [DnexktpoHnblii pecypc] : [0a3a mannbIX].— Switzerland: SpringerNature,
1842. — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — fI3. aHri.;

— Science Direct [DnekTpoHHBIN pecypc] : KOJUICKIUS SJCKTPOHHBIX KHHUT HW3/1aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyna : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aHTNI.;

— Cambridge university press [DneKTpoHHBIH pecypc]| : KypHajabl H3AaTeNbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum noctyna : cambridge.org. — 3ari. ¢ skpa-
Ha. — SI3. anrn.;

— NEICON [2neKkTpoHHBIN pecypc| : 37eKTpoHHas HH(POpMAIU : apXUB HAyYHBIX KYPHAIIOB.
— Mocksa : HOMKOH, 2002. — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S3. pyc., anr.

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne Haumenopamue TIO PexBu3uThI IIOFOB?pa
n/n (maTa, HOMep, CPOK AeHCTBHS)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok neit-
CTBUSI — OECCPOUHO
2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok neit-

ctBus — 6eccpouno; JloroBop Ne 727 ot
20.07.2016, cpok neicTBust — 6ECCPOUHO

3 | MathCAD Akt n/m ot 21.07.2009r. (I'oc. KonTpakt
Neo 487 ot 28.05.2009r.), cpok AeicTBus -
OeCCpOYHO

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJIs1 OCYIIeCTBJIEHUS
00pa30BaTeIbLHOIO MPoIecca Mo JMCUUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKUX U
Ne Ap. 00bEKTOB /IJIsl IPOBEeHUs MPaKTH4e-
n/m | CKHUX U JJa00paTOPHBIX 3aHATHH, TOMelIle-
HM 1JI51 CAMOCTOATEJIbHON padoThl 00y-
qamuxcs (HoMep ayIMTOPHH)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

YyeOHast ayauTopust [Uisl mipoBeneHust 3aHs- | CTONBI yu4eHUYECKHE IBYXMECTHBIE (MO-
TUH JIEKIIMOHHOTO TUIA. Y4YeOHas ayIuTOpHs | HOOJIOK), CTOJI YUSHUUYECKHUI TPEXMECTHBIN
JUTSL TIPOBEJICHUS 3aHSATHI CEMHUHAPCKOTO TH- | MOHOOJIOK, CTOJI MPEIoIaBaTeIbCKUH,
na. YuebHasi ayIuTopus sl KypcOBOTO IPO- | CTYJ MpenojaBaTebCKUi, JocKa ayau-

1 | extupoBaHusa (BBIIOJHEHUSI KYpPCOBBIX pa- | TopHas (MenoBas), kadeapa, SKpaH, Ipo-
60T1). YueOHass ayauTopusl IJII TMPOBEICHUS | €KTOP, IMPOIIECCOP, JKATIO3U

TPYNIOBBIX U WHIAMBUAYAIBHBIX KOHCYIbTa-
nuid. YdeOHass ayauTOpusl IS TPOBEICHHS
3aHSATUN TEKYIEro KOHTPOJISI U MPOMEXYTOU-




HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX U

Ne Jp. 00beKTOB JIJIfl IPOBeleHUsI MPAKTHYe-
. ITepeyeHb OCHOBHOTO 000PYAOBAHMA
N/l | CKHUX M J1a00paTOPHBIX 3aHATHH, IOMellle-
HUM VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YAIMXCs (HOMep ayIuTOPHH)
HoM aTTecTaruu (3-609).
VYdebHas ayTuTOpUs Ui IPOBEICHHS 3aHs- [IpoekTop, sKpaH; CTOJ y4eHUUECKUi (Mo-
TUH JIEKIIUOHHOTO TUIIA. YueOHas ayAuTOpHsl | HOOJOK) JBYXMECTHBIN , CTOJI yUeHUYe-
JUISL IPOBEJICHUS 3aHATUI CEMUHAPCKOTO TH- CKUii (MOHOOJIOK) TPEXMECTHBIN, CTOJ
na. YueOHasi ayIuToOpus JUIsl KypCOBOTO IPO- | MpenoiaBaTeabCKuil , CTyJ IpernoaaBa-
5 | CKTHPOBaHHs (BBITIOJTHEHUS KYPCOBBIX pa- TEJNbCKUH, 10CKa ayJUTOPHAsl., IKpaH,
00T). YueOHas ayauTOpus sl MPOBEICHUS MIPOEKTOP, KAITFO3H.
TPYIIOBBIX U UHJIMBUIYaIbHBIX KOHCYJIbTA-
nuid. YdueOHast aytuTopust 1711 TPOBEICHUS
3aHATUN TEKYILEro KOHTPOJISI U TPOMEXKYTOU-
HoM atTectaruu.(D-211)
JlaGopatopus «Teoperndeckre OCHOBBI A1eK- | CTONBI yUeHHUUECKHUE, CTYNbs yUeHUYe-
TPOTEXHUKU.  OJEKTPUUECKUH  MPUBOA». | CKUE, TAOOPaTOPHBIE CTOJBI, CTOM MPEMO-
VYuebHas ayauTOpus AN MPOBEACHUS J1a00- | 1aBaTENbCKUHN, CTYI MPENoJaBaTeIbCKHM,
PaTOPHBIX M MPAKTHYECKUX 3aHATUH. (D-604). | nocka, mkad, CTeHABI Ja00paTOpPHEIE,
3 OJIOK reHepaTOpOB HAIPSKEHUS, OJIOKU
MYJIBTUMETPOB, MUHHOJIOKH «IJIEKTPO-
MarHuTHOE T10JIe» J1a00opaTOpHbIE CTOJIHI,
MOJICTaBKa Mo/ ocIIIorpad, ocuuio-
rpa¢, HabOp MJIAHIIETOB JJIsI MOJIEIUPO-
BaHMSI.
[TomernieHnue st CaMOCTOSITENBHOM pabOTHI Croubl ydeHMUECKHUE, CTYINIbs yUEHUYE-
4 | crynentoB (I'-401) ckue, [IK c Beixogom B ceth MIHTEpHET




