MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.0.13.03

(uHOeKkc OucyunIuHbl)

PABOYASA TPOI'PAMMA JTUCHUIIJIMHBI

TeopeTl/l'{ech/le OCHOBBI 3JIEKTPOTCXHUKHU 3

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJITOTOBKU
13.03.02 DnexkTposHepreTHKa u 3MeKTPOTEXHUKA

HaIpaBICHHOCTH (PO )
DneKTpocHaOKEeHNE

®dopma 00ydeHHsI: OUHas
I'ox nabopa: 2018

Oo6mas Tpynoemkocth: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO ceMeCTPpamM

Cemectp 5

dopmMa KOHTPOJIA 3ager Hroro
Bua 3ansiTuii
Jlexun 34 34
JlaboparopHbie 16 16
[TpakTnyeckue 34 34
Pykosoactso: PI'P 1 1
IIpoMexyTouHas aTTecTalus 0,25 0,25
KonTaktHas pabora 85,25 85,25
CamocTosiTenbHas paboTa 58,75 58,75
KonTposb
Hroro 144 144




Pabouyto mporpammy coctaBui(u):

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

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

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

PenienzupoBanue paboyeil mporpaMMbl IUCHUTUIHHBL:

v OTcyTCTBYET

Peuenzent

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

Pabouas nporpamMma nucuuruinHbl coctaBieHa Ha ocHoBanuu @I'OC BO u yyeOHOTO Mm1ana
HaIlpaBJICHUA ITIOATOTOBKHU
13.03.02 DnekTpodHEPreTHKa U HJIEKTPOTEXHUKA

Cpok neiicTBUs padoueii mporpaMMsbl AMCHHUIIMHBI 10 «31» aBrycra 2022 1.

YTBEPXIEHO

Ha 3acenanuu kadenps
«DNEKTPOCHAOKEHUE U AIIEKTPOTEXHUKA

(mporokon 3aceqanust Ne 2 o1 «12» cenrsops 2017 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HCJIB OCBOCHUA JUCHUIIIMHBI — AaTh OCHOBOIIOJAraromuc 3HaHWA B obractu TCOPHUU IJICK-
TPOMArHuTHOI'O I10JI, IOATOTOBUTHh CTYACHTOB K MCIIOJIB30BAHUIO IMOJTYUYCHHBIX 3HAHUM IIpHu OCBO-
CHHHU CIICHUAJIbHBIX JUCHUIIIIMH U IJIA PCIICHUA 3a/1a4 ITPAKTHUKU.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI " IMPAKTUKH, HA OCBOCHHUHN KOTOPBIX 6a3preTC}1 JaHHas JUCHUIIIIMHA: «Bric-
mas Mar€MaTuKka», «d)mm(a», <<T€OpeTI/I‘-IeCKI/Ie OCHOBBI 3JICKTPOTCXHHUKHU 1)), <<T60p€TI/I‘-I€CKI/I€ oC-
HOBBI JICKTPOTCXHUKHN 2».

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npenmectyromee: «MHPOpMAITMOHHO-U3MEPUTETbHAST TEXHUKA B DJICKTPOIHEPTETUKEY, «IIIEK-
TPUYECKHE MAIIUHBI U OCHOBBI AJEKTPONPUBOA», «INEKTPOMATHUTHBIE U JIEKTPOMEXaHHUECKHE
MEPEXOIHBIC MPOIECCHl B AJEKTPOIHEPTETHUCCKUX CHCTEMax», «DJeKTpocHaOxkeHuey, «TexHuka
BBICOKHX HaNpPsKEHU», DIEKTPOMAarHUTHAsE COBMECTUMOCTD B 3JIEKTPOIHEPTETHKE).

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U
KOHTPOJINpyeMble
KOMITeTEeHIIUH
(K01 1 HAUMEHOBAHHE)

NuaukaTopsl 10CTH-
JKEHHMS KOMIIeTeHI Ui
(K01 ¥ HAMEHOBAHUE)

[nanupyemble pe3yJibTaThI
o0yueHust

OIIK-4. CnocoGeH uc-
M10JIb30BATh METO/IbI
aHaJIM3a U MOJIEIIUPO-
BaHUs AJIEKTPUUYECKUX
LeeN U JJIEKTpUYe-
CKUX MallliH

OIIK-4.3 IIpumensier
3HAHUS TEOPUU IIIEKTPO-
MarHMTHOI'O TOJIS U Lie-
el ¢ pacnpeeIeHHbIMU
napameTpamu

3HaTh: OCHOBBI B 00JIACTH TEOPUU DIEKTPO-
MAarHUTHOTO IOJIsI, OCHOBHBIC YPaBHEHUS U
TPaHUYHBIE YCIIOBUS, METO/IbI pacyeTa JIeK-
TPOCTATUYECKUX TOJIEH, DIIEKTPUUECKUX MO-
JIell MOCTOSTHHOT'O TOKAa, MAarHUTOCTaTHYE-
CKHX MOJIEH, TEPEMEHHBIX JIEKTPOMArHuT-
HBIX TTOJeH

YMeThb: MOIB30BaThCSl METOJIAMU pacyeTa
3JIEKTPOCTATUUECKUX IOJIEH, dJIEKTpruYe-
CKHX IOJIEN TTOCTOSIHHOI'O TOKA, MAarHUTO-
CTaTUYECKHUX MOJIEH, IEPEMEHHBIX AJIEKTPO-
MarHuTHBIX ITOJIEH

BJ'Ia)ICTBI HaBbBIKAMU aHAJIN3a 3JICKTpOMar-
HUTHBIX noneﬁ, IMOCTPOCHUSA KapTHUH CHUJIO-
BBIX JIMHUM SJICKTPOCTATHYICCKOI'O 1 Maruu-
TOCTAaTHYCCKOT'O ITOJIA.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun ®opMbI TEKYLIETO
Moayab yueo- HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIs1 (Haume-
N . Cemectp banabsl | UnTepakTHB, 4.
(pasnen) HOI1 pa- (yueoHoli paGoThI) q, HOBaHHE OI[EHOYHOI'0
00TBI Cpe/cTBa)
1. DnekrpocraTuue- |JIek. BBenenue B TEOpHUIO 3JIEKTPOMATHUTHOTO ) 2 - -
CKO€ T10JIe noJis. OCHOBHbIE BEKTOPHBIE BETUYHMHBI, Xa-
paKTepU3yIOIIKE IEKTPOMArHUTHOE 110JI€
IIp. [TporpamMmmHoOe obecrieueHre pacuera U Mo- 5 2 - - Onenka peeHus
JIeJINPOBAaHMSI MAarHUTHBIX Lieniel. Briiaua [IPAKTUYECKUX 3a7a4 Y|
BapHaHTOB 3aJlaHus. Perienne cuTyanuoH- MIPOBEPKa YCBOCHUS
HBIX 3aj1a4 MaTepuaia
Cp. CaMocTosTenbHOE U3YUYEeHHE TEOPETHUECKO- 5 2 - -
ro Marepuasa no yueOHUKaM U y4eOHbIM
0COOUSIM C MOATOTOBKON OTBETOB Ha BO-
npockl. [loAroroBka Kk mpakTUYECKUM 3aHSs-
tusaM. Bemonaenne NJ13
Jlek. Ornpezenenne dIEeKTPOCTAaTHIECKOTO TOJIA. 5 2 - -
ITonsTre aneMeHTapHOrO 3apsaaa, TOYEYHOTO
3apsiga. CBOOO/IHbIE U CBS3aHHbBIE 3aPsi/ibl
Ip. AHaJIUTHYECKUE pEeIIeHus 110 MOAYIIO 1. 5 2 - - Onenka pemeHus
Pemenne 3anau MIPaKTUYECKHX 3a]1a4 U]
[IPOBEPKA YCBOEHUS
MaTtepuana
JIab. duznyeckuil 3xcnepuMeHT. Mozaenuposa- 5 2 4 - Ortuer o mabopatop-
HHE DJIEKTPOCTATUYECKUX MOJIEH TPEXIIPO- HOM paboTe Ne 1
BOJIHOM JIMHUU TIepe/laun
PI'P 3anayva 1 ) 10 12 - [IpoBepka uHAMBHUIY-
QIIBHOTO JJOMAIIIHETO
samanus Ne 1
Jlek. Xapakrepuctuku cpenbl. [lonspuzamus 5 2 - -




Pemenue 3agau

Bun DopMBbI TEKYLLET0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIsl (Haume-
. . Cemectp baanel | MHTEpaKTHB, 4.
(pa3neur) HOM pa- (yuedHoli padoThI) q. HOBaHMeE OLEHOYHOI0
00ThI cpeacTna)
cpeabl. Hanpsxk€HHOCTD, NOTEHIMAN U
ANIEKTpUYECKasi MHAYKLUS IEKTPOCTaTHye-
CKOT0 OJIs
IIp. [IpoGnemusIit cemunap. UncieHHsie perie- 5 2 - - OreHka pemieHus
Hus 1o moayito 1. Pemenue cutyanuon- NPaKTUYECKUX 3a/1a4 U
HBIX 3aj1a4 [IPOBEPKA YCBOEHUS
MaTepuasa
Cp. CamocrosiTenbHOE U3yUYeHHE TEOPETHIECKO- 5 2 - -
ro Marepuaia o yueOHUKaM U y4eOHbIM
OCOOHSIM C IMOATOTOBKOW OTBETOB Ha BO-
npocsl. [ToAroroBka K NpakTHYECKUM 3aHsl-
tisM. Beimonuaenune NJ13
Jlex. 3akoH ["aycca, moctynar MakcBeiia, 3aK0H 5 2 - -
Kynona. DHeprus 31eKkTpocTaTH4eCcKoro
nons. ['pannunsle ycnosus. [lonsaTue EMko-
CTH
ITp. [Tpo6nemusiit cemunap. KontposbHas pa- 5 2 5 - Onenka pemeHus
6ota MPAKTHYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuaia
JIab. ®u3NYeCcKuil HIKCIIEPUMEHT. 3allUTa OTYETa 5 2 4 - Otuer no naboparop-
1o MozyJio 1 HOi1 pabote Ne 1
2. Dnektpuueckoro |JIek. Omnpenenenne MEKTPUIECKOro MOoJIsl TOCTO- 5 2 - -
MOJISI TOCTOSTHHBIX STHHBIX TOKOB. XapakTep IEeKTPUYECKOT0
TOKOB I10JI B JUDJIEKTPUKE BOKPYT IPOBOJHUKOB C
MTOCTOSIHHBIM TOKOM
IIp. AHaTUTAYECKHUE PEIICHUS TI0 MOTYJIIO 2. 5 2 - - OreHka penieHus

MMPAKTUYCCKUX 3aaa4 U




Bun DopMBbI TEKYLLET0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIsl (Haume-
. . Cemectp baanel | MHTEpaKTHB, 4.
(pa3neur) HOM pa- (yuedHoli padoThI) q. HOBaHMeE OLEHOYHOI0
00ThI cpeacTna)
[IPOBEPKA YCBOCHMS
MaTepuaia
Cp. CamocrosiTenbHOE U3yUYEHHE TEOPETHUECKO- 5 2 - -
ro Marepuasa no yueOHUKaM U y4eOHbIM
MOCOOMSIM C MOATOTOBKON OTBETOB Ha BO-
npockl. [loAroroBka K npakTU4eCKUM 3aHs-
tisiM. Beimonnenune NJ13
Jlek. Xapakrep NEKTPUYECKOTO OIS B POBOI- 5 2 - -
HUKax. HermpepbpIBHOCTD 3J€KTPUUYECKOTO
Toka. 3akoH Oma u 3akoHbl Kupxroda s
MPOBOJISILIUX CPEJl
IIp. [IpoGnemusIit cemunap. YUncieHHsie perie- 5 2 - - OreHka pemieHus
HUS 110 MOAYJIO 2. PelieHne cuTyalimoHHbIX MPaKTUYECKHX 3a]1a4 U]
3a1a4y MIPOBEpPKa YCBOEHUS
MaTepuana
JIab. ®dusnueckuit axcriepuMent. [loctpoenue 5 2 4 - Otyet no mabopaTtop-
KapTHUHBI SKBUMOTEHIIUATIbHBIX JIMHUH 3a- HoM pabore Ne 2
3eMJTUTENIS
PI'P 3agaua 2 5 10 12 - [IpoBepka uHIUBUTY-
QIIBHOTO JJOMAIIIHETO
sagaHus Ne 1
Jlek. I'paHnuHBIE YCIOBUS HA TOBEPXHOCTHU pa3- ) 2 - -
Jiesa MPOBOJAHUKA U TUAJIEKTPUKA, Ha TO-
BEPXHOCTH pazJiena JBYX NPOBOJASIIUX CPeJl
IIp. [TpoGnemusIit cemunap. UncieHHbIe perie- 5 2 - - OueHka peneHus

HUSA 11O MOAYJIIO 2. Pemenune CUTYallUOHHBIX
3aaa4

NPaKTUYECKUX 3a/1a4 U
[POBEpPKa YCBOEHUS

MaTCpHraJia




ro Marepuasa no yaeOHUKaM U y4eOHbIM
MOCOOMSIM C MOATOTOBKON OTBETOB Ha BO-
pockl. [ToAroToBKa K MpakTUUECKUM 3aHs-

Bun DopMBbI TEKYLLET0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIsl (Haume-
. . Cemectp baanel | MHTEpaKTHB, 4.
(pa3neur) HOM pa- (yuedHoli padoThI) q. HOBaHMeE OLEHOYHOI0
00ThI cpeacTna)
Cp. CaMocTosTenbHOE U3yUYeHHE TEOPETHUECKO- 5 2 - -
ro MaTepuania rno ydeOHuKaMm U y4eOHbIM
MIOCOOMSIM C MOATOTOBKON OTBETOB Ha BO-
npockl. [loAroToBka K NpakTU4ECKUM 3aHs-
tisiM. Beimonnenune NJ13
Jlek. AHaorus 3J1eKTpUUECKOro MoJisi ¢ 3JIEKTPo- ) 2 - -
CTaTUYeCKUM moJieM. 3akoH J[xoyms - JIen-
ua. [loHsTHe NpoBOAMMOCTH U CONPOTHUBIIE-
HUS CPEJIbI
IIp. [IpoGnemusrit cemunap. Konrposbhas pa- 5 2 5) - OreHka pemieHus
6ota MPAKTHYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuaia
JIab. Du3ndecKuil IKCIIEPUMEHT. 3alllUTa OTYeTa 5 2 4 - Otyet no mabopaTtop-
110 MOAYJIO 2 Hol pabote Ne 2
3. MarautHoe mone |JIek. OrnpeziesieHre MAarHUTHOTO TIOJISI TIOCTOSTH- 5 2 - -
MOCTOSIHHBIX TOKOB HBIX TOKOB. XapaKTep MarHUTHOI'O TOJIs B
JUBJIEKTPUKE BOKPYT MPOBOIHUKOB C MOCTO-
STHHBIM TOKOM U B poBOHUKax. Hempe-
PBIBHOCTH MAarHUTHOTO TOJISI
ITp. AHaJIUTHYECKHE PELIEHUS 110 MOYJIIO 3. 5 2 - - Onenka pemeHus
Pemenue 3agau MPaKTUYECKUX 3a71a4 1
[IPOBEPKA YCBOEHUS
MaTtepuana
Cp. CamocrosiTenbHOE U3yUYeHHE TEOPETHUECKO- 5 2 - -




Bun DopMBbI TEKYLLET0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIsl (Haume-
. . Cemectp baanel | MHTEpaKTHB, 4.
(pa3neur) HOM pa- (yuedHoli padoThI) q. HOBaHMeE OLEHOYHOI0
00ThI cpeacTna)
tusaMm. Bemonaenne NJ13
Jlek. 3aKkoH 1oJIHOTO ToKa. 3akoH buo-Casapa- S) 2 - -
Jlannaca. CxansipHbIA U BEKTOPHBIN MOTEH-
1[1aJIbl MArHUTHOTO T10JISI
IIp. [TpoGnemubIil cemunap. YuciaeHHbIE perie- 5 2 - - OueHka peleHus
HUS 110 MOAYIIO 3. PelnieHne cUTyalMoHHbIX [IPAKTUYECKUX 3a7a4 Y
3a1a4 [IPOBEPKA YCBOCHHUS
MaTepuaia
JIab. ®usnueckuil 3xcriepuMenT. [locrpoenus 5 2 4 - Otuer no naboparop-
KApTUHBI CUJIOBBIX JUHUA MarHUTHON MH- Hoi1 padoTe Ne 3
JYKIUU Y SKBUNOTCHLMAIbHBIX JINHUN BEK-
TOPHOI'0 OTEHIIMa1a 0OMOTKHU C TOKOM
PI'P 3agaua 3 5 10 12 - [IpoBepka uHIUBUTY-
QIIBHOTO JJOMAIIIHETO
saganus Ne 1
Jlexk. I'paHnYHBIE YCIOBUS HA TOBEPXHOCTHU pas3- ) 2 - -
JieNla ABYX Cpel C pa3IMYHbIMU MarHUTHbI-
MU IPOHUIIAEMOCTAMU. AHANIOTUs MJIOCKO-
[apaJuIeJIbHBIX MarHUTHBIX U 3JIEKTpUYe-
CKHX IIOJIEH
IIp. [TpoGnemHbIi cemunap. YncneHHsle perie- 5 2 - - Onenka pemeHus
HUS 10 MOAYIIO 3. Perienne cuTyalmoHHbIX MPaKTUYECKUX 3a]a4 1
3a1a4 [IPOBEPKA YCBOEHUS
MaTtepuana
Cp. CamMOCTOSITETbHOE U3YYEHUE TEOPETUYECKO- 5 2 - -

ro Mmarcpualia 1o y‘-IC6HI/IKaM n y‘{e6HBIM
IMOCOOUSAM C IMOATOTOBKOM OTBETOB Ha BO-
ITPOCHI. IToaroroBka k MPAKTUYCCKUM 3aHs-




Bun DopMBbI TEKYLLET0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIsl (Haume-
. . Cemectp baanel | MHTEpaKTHB, 4.
(pa3neur) HOM pa- (yuedHoli padoThI) q. HOBaHMeE OLEHOYHOI0
00ThI cpeacTna)
tusM. Bemonaenne NJ13
Jlex. OHeprus MarHUTHOT O NoJs. B3aumoneii- S) 2 - -
CTBUE MPOBOJIHUKOB C MIOCTOSIHHBIMU TOKa-
Mmu. [ToHSATHE HHIYKTUBHOCTH U B3aUMHOM
WHIYKTUBHOCTH
IIp. [IpoGnemusrit cemunap. KonrposbHas pa- 5 2 5 - OreHka pemieHus
6ota MPAKTHYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuana
JIa0. ®u3nyecKuil SKCIEPUMEHT. 3aluTa oTyeTa ) 2 4 - Otuer no naboparop-
110 MOJIYJIO 3 HOIT paboTe No 3
4. Tlepemennoe Jlek. OrnipeziesieHrne MepeMeHHOr0 IeKTpoMar- 5 2 - -
PIIEKTPOMAarHUTHOE HUTHOTO ntoJis. [lonmHas cucrteMa ypaBHEHUM
rnoJie
IIp. AHaMTUYECKHE PEUICHUS IO MOIYJIIO 4. 5 2 - - Onenka pemeHus
Pemenne 3anau MIPaKTUYECKHX 3a]1a4 U]
[IPOBEPKA YCBOEHUS
MaTepuaia
Cp. CaMocCTOsATENbHOE U3YUYEHNE TEOPETHUECKO- 5 2 - -
ro Marepuasa no yueOHUKaM U y4eOHbIM
0COOUSIM C MOATOTOBKON OTBETOB Ha BO-
npockl. [ToAroToBka Kk mpakTUYECKUM 3aHs-
tusaM. Bemonaenne NJ13
Jlex. [ToBeneHne AIIEKTPOMArHUTHOTO OJIS B U~ 5 2 - -
anekTpuke. [110ckas anexTpomaruuTHas
BOJIHA. AHQJIOTHS C JJIMHHOMW JIMHUEHN
IIp. [TpoGnemusIil cemuHap. UncieHHbIe periie- 5 2 - - OreHka penieHus

HUSA 110 MOIYJIIO 4. Pemenue CUTYallUOHHBIX

MMPAKTUYCCKUX 3aaa4 U




Bun DopMBbI TEKYLLET0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIsl (Haume-
. . Cemectp baanel | MHTEpaKTHB, 4.
(pa3neur) HOM pa- (yuedHoli padoThI) q. HOBaHMeE OLEHOYHOI0
00ThI cpeacTna)
3a1a4 [IPOBEPKA YCBOCHUS
MaTepuaia
JIab. ®dusnveckuit axcriepuMenT. [locTtpoenue 5 2 4 - Otyet no JabopaTop-
KApTUHBI IEPEMEHHBIX JIEKTPOMArHUTHBIX Hoi paboTe Ne 4
1oJIen
PTP 3anaya 4 ) 10 12 - [IpoBepka uHAMBHUY-
QIBHOTO JJOMAILHETO
sananus Ne 1
JIek. [ToTok s5ekTpoMarHuTHOM sHepruu. Bektop 5 2 - -
[ToviaTHHTA. [T10CKasK 3JIEKTpOMArHuTHAs
BOJIHA B IPpOBOJsLIEH cpene. JlJInHa BOJIHBI.
3aTyxaHue BOJHBI
IIp. AHaAIUTUYECKHUE U YNCIICHHBIE PEIICHUSI. 5 2 - - Onenka pemeHus
Pemenue cutyallMoHHBIX 3a7a4 MPAKTUYECKUX 3a7a4 U
[IPOBEPKA YCBOEHUS
MaTepuaia
Cp. CaMocCTOsTENIbHOE U3YUYEHNE TEOPETHUECKO- 5 2 - -
ro Marepuasa no yueOHUKaM U y4eOHbIM
0COOUSIM C MOATOTOBKON OTBETOB Ha BO-
npockl. [loAroroBka Kk mpakTUYECKUM 3aHs-
tusaM. Bemonaenne NJ13
Jlek. [ToBepxHOCTHBIHN 3P dexT. DhdexT 6m30- 5 2 - -
ctu. M3i1yuenue 31eKTpOMarHuTHOTO MOJIs U
SKpaHUPOBAHUE
IIp. KonTponbHoe 3aHdaTHE 5 2 5 - OueHka peneHus

NPaKTUYECKUX 3a/1a4 U
[POBEpPKa YCBOEHUS

MaTCpHraJia




Bun DopMBbI TEKYLLET0
Monayab yueo- HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJIsl (Haume-
. . Cemectp baanel | MHTEpaKTHB, 4.
(pa3neur) HOM pa- (yuedHoli padoThI) q. HOBaHMeE OLEHOYHOI0
00ThI cpeacTna)
JIab. du3nYecKuit IKCIIEPUMEHT. 3alUTa OTYeTa 5 2 4 - Otyet no JabopaTtop-
mo Moxyno 4 Hoi1 paboTe No 4
Jlek. 5 2 - -
IIp. ) 2 - - OnenHka pemeHus
MPaKTUYECKHX 3a]1a4 Y|
[IPOBEPKA YCBOEHUS
MaTepuana
Cp. CamocrosiTenbHOE U3yUYeHHE TEOPETHIECKO- 5 2 - -
ro MaTepuaia rno ydeOHUKaM U yueOHbIM
OCOOUSIM C MMOATOTOBKOW OTBETOB Ha BO-
npocsl. [IoAroToBKa K NpakTUYECKUM 3aHs-
tisM. Bemmonunenune NJ13
Jlex. DNEeKTpOAMHAMUYECKHE BEKTOPHBIN U CKa- 5 2 - -
JISIPHBIN NOTEHIHANBI. Y paBHEeHHE [[anam-
Oepa
bb bonycHble 6anbl. BoinonHeHue cTyieHTomMm ) - 8
3aJjaHUI TTOBBIIIEHHOM CIIOKHOCTH
T Hrorossrii Tect no Kypcey uepes LT 5 2 100 -
Hroro: 144 108

Cxema pacyera UTOroBoro dayua

Texkymuii peWUTHHT (BCce 3aHATHS U IPOMEXYTOUHBIE TeCTh) + Pe3ynpTaT urorosoro tecta u Bee aenutcs Ha 2+ bb (eciiu Bb npexycMoTpensr).




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Jlns OUEeHKU 3HaHUM, YMEHUS U YpOBHS NPO(EeCCHOHAIBHBIX KOMIIETEHLUH, Tpuodperae-
MBIX BBITYCKHMKOM B IIPOLIECCE U3YUEHUS TUCLUIUINHBI «TeopeTnuecKre OCHOBBI 3JIEKTPOTEXHUKHU
3», HCHOJB3YIOTCSA CIIEAYIOLIEe 00pa30BaTEIbHbBIE TEXHOJIOTHH:

- JIEKIIMH C MCTIOJIb30BaHUEM MYJIBTUMEAUHHOTO 000y JOBAHUS;

- MPAKTUYECKUE 3aHATUSA C YCTHBIM OIPOCOM CTYIEHTOB M 3aKPEIUIEHUEM TEOPETHUYECKOTO
MaTepuaa;

- J1abOpaTOpPHBIE 3aHATUS, KOTOPbIEC MTO3BOJIAIOT IPUOOPECTH NMPAKTUUECKUE 3HAHUS U HaBbl-
KU pabOThl C HOPMATUBHOM, METOANYECKOM, HAYYHO-TEXHUYECKON U CIIPABOYHOM JIUTEPATYypOi;

- UHAMBUYAJIbHBIE U TPYIIIOBbIE KOHCYJIBTALUU 110 TEOPETUYECKUM M IIPAKTHYECKH BOIIPO-
caM Kypca;

- peinosinenue PI'P;

- TIpOBEJICHNE CEeMHMHApa C IeNbl0 (POPMHUPOBAHUS U PA3BUTUS NMPO(HECCHOHAIBHBIX HABBI-
KOB, 00y4arolIMxcs;

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

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

6.1. OOyuarommMcs HEOOXOIMMO O3HAKOMHTBCS: C COAEp)KaHHEM pabodell MporpaMMBI
JTUCIUIUIMHBL, C IeNISIMU U 33/1a4aMy JUCIHUILTUHBI, €€ CBSI3SMU C IPYTUMH AUCLHUIITMHAME 00pa30-
BaTEeJIbHON IPOrpaMMBbl, METOJUYECKUMH pa3padOTKaMHU 10 JAHHOW JUCLUILIMHE.

6.2. MeTronnyeckue yka3aHus MO MOJATOTOBKE K JIEKIIMOHHBIM 3aHSATHSIM.

B Xo0ae JICKIII/Iﬁ paccMaTpruBarOTCsA OCHOBHLIC ITOHATUA TCM, CBA3aHHBIC C HUMU TCOPETHYIC-
CKHE€ U MPAKTUYECKUE BOMPOCHI, JAIOTCS PEKOMEHAALUHU ISl CAMOCTOSITENIbHOM paboThl M MOJTrO-
TOBKC K INPAKTHYCCKUM 3aHATUAM. HOBTOMy HU3y4YCHHUEC NUCHUITIIINHBI Tpe6yeT CHUCTEMATHYECKOI'O "
MOCJIEI0BATEIbHOTO HAKOIJICHHsI 3HAHUM, ClIeI0BaTEIbHO, NMPOIYCKU OTIEIbHBIX TEM HE MO3BOJIS-
10T TJTIYOOKO OCBOUTH mpeameT. [lepen ouepeaHoit nekiueil He00X0AUMO TPOCMOTPETH/TIOBTOPUTH
MaTepHuaibl npeaplayiiel gekuuu. [Ipu 3aTpyaHeHusx B BOCHPUSATHM MaTepHala cienyer obpa-
TUTBCS K OCHOBHBIM JIMTCPATYPHBIM UCTOYHHKAM.

6.3. Meroanyeckue yka3aHHs MO MOJATOTOBKE K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHIATHUSIM.

B xone mpakTudeckux M 1a00paTOPHBIX 3aHITUN YIIyOJSIFOTCS M 3aKpEIUISIFOTCS 3HaHUS
00yyaroImuxcst Mo psAy paCCMOTPEHHBIX Ha JIEKIMSIX BOIpPOocoB. [Ipy MOAroToBKe K MpakTUYECKUM
1 1a00paTOPHBIM 3aHATUSIM O0YUYAIOIIHICS JTOHKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— U3Y4YUTh MaTEPHUAIIbI JICKIIUI;

— MOATOTOBUTH OTBETHI HA BCE BONPOCHI [0 N3y4aeMON TeEME;

— BBIIIOJIHUTH JOMAIIHEC 3aJaHUEC, PECKOMCHIOBAHHOC MMPEIOaAaBaTCIIEM ITPU U3YYCHHUU KaXK-
JIOW TeMBbI 3aHATHUS;

— IOATOTOBUTH OJIAHK OTYETa MO JabopaTopHOI padoTe.

6.4. Metonnyeckne yka3aHus K BBIIOJIHEHUIO pacueTHO-Tpaduueckoi paboThl.

3amanne pacu€THo-rpaduuecKkor pabOThI BKIIOYAET B c€0s YETHIPE 3a/7a4d, BBHITTOTHIEMBIX
oOyyaromuMcst camocTosTenbHo. Kaxkaas 3amava siBisieTcsl MHIMBUAYATBHONW U 3aJaeTcs BapHaH-
TOM.

6.5. CamocrosTenbHas paboTa BKIIOYAET B c€0s BHINMOJIHEHHE PA3JIMYHOIO PojAa 3aJaHuil U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUECKOro Marepuasa no ydeOHHKaM U y4eOHBIM MOCOOUSIM C
MOJArOTOBKOM K MPakTHYECKUM 3aHATHAM. KOHTpOJIb caMOCTOsATENbHON paboThl 00yJaromuxcst Hal
pOrpaMMOil Kypca OCYIIECTBIISETCSA B XOJI€ MPAKTUYECKUX 3aHATHI (YCTHBIH OMpOC, peIIeHHe 3a-
Jad, MyOJIMYHOE BBICTYIJICHHE C TOKJIAZIOM 110 BBIOpaHHON TeMe, TECTUPOBAHHUE).



7. OueHOYHBIE CPEACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
5 OIIK-4 (OIIK-4.3) Perrenue 3amay mo paszaenam 1-4

Orpoc 1Mo TeopeTUIeCKOMY MaTepHaly
JlaGopaTtopHbie paboTsr 1-4
Brimonnenue pacuétHo- rpaduueckoit
paboThl

TecroBbie 3amanus Ne 1-500

Bonpocsr g 3aueta Ne 1-50

7.2. TunoBbIe 3a1aHUs1 HJIM WHBbIE MAaTePHAJIbl, HEOOXOANMBIE 1JIsl TEKYIIEro KOHTPOJIs
7.2.1. Onpoc 1o TeopeTndecKOMY MaTepHaILy
Kparkoe onucanue u perjiaMeHT BBITIOJTHEHHS

Ompoc 1Mo TeopeTH4ecKkoMy MaTepHaly IPH HPOBEPKE BHINOJHEHUS OTACIBHBIX ITYHKTOB
pacuérHo-rpaduueckoi paboTbl U 00CYK/IEHUE MOIYYEHHBIX PE3YJIbTAaTOB.

Kpurepun onenkmu:

- OLIEHKA «3a4TE€HO» BBICTABJISIETCS CTYJIEHTY, €CJIM CTYIE€HT OTBETHJI OOJIbIIE YEM Ha IMOJIO-
BHHY BOIIPOCOB,
- OLICHKA «HE 3a4TE€HO» - €CJIU CTYAECHT OTBETHJI Ha IIOJIOBUHY WJIM MEHBIIE BOIIPOCOB.

7.2.2. JlaGopaTopHble 3aHATUS

JlabopaTtopHas pabora Ne 1. MojaenupoBaHue TIOCKOTAPATIICIBHBIX JIEKTPOCTATUUECKUX
TMIOJIEN.

JlabopaTtopHas padota Ne 2. [loctpoeHue KapTUHBI SKBUMIOTEHIIMATBHBIX JIMHUHA 3a3eMIIUTE-
TSl

JlabopaTtopHas padota Ne 3. MccnenoBanue NOCTOSHHOTO MATHUTHOTO TIOJISI KATYIIIKH.

JlaboparopHast pabota Ne 4. VccrnenoBaHue MeKTPOMAarHUTHBIX CUIT B IOCTOSSHHOM MarHuUT-
HOM IIOJIC.

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA

Otuer no n1abopaToOpHBIM padboTaM COAEPKUT MHAMBUAYAIBHYIO PACUETHYIO, rpaQUuecKyro
yacTH U 00oO0maronmii BeiBoA. MHAMBHUya bHAS pacueTHAs YacTh BBIMOJIHACTCSA CTYJIEHTOM CaMo-
CTOATEIBHO IO 33JaHHOMY BapuaHTy IpenojaBaTeneM. [Ipu BbioNHEHNN (HU3MYECKOTO dKCIEpU-
MEHTa B Ja0opaTopuu, CHUMAIOTCS TIOKa3aHUs NpUOOPOB U B JalbHEHIIEeM OHM 00pabaThIBalOTCS
pacueTHbIM ImyTeM. [lo pe3ynbraraM BHIYMCICHHUH BBINOIHSIETCS ONpeeleHHas rpaguueckast 4acTh
oryera. OdopmiieHne oTueTa MPOMCXOTUT CTYAECHTOM caMocTosTeabHO. Ha kaxmyro ynaboparop-
HYIO pabOTy OTBOAUTHLCA 2 WK 4 y4eOHBIX Yaca.

Kpurepum ouenku:



- OLICHKA «Ba4YTCHO» BBICTABJISICTCA CTYACHTY, CCJIIM CTYACHT BBIMIOJIHUI U 3allIUTHII JIa6opa-

TOPHYIO paboTy;
- OLIGHKA «HE 3a4TEHO» - €CJIM CTYICHT HE BBIMOJIHWII U HE 3aIllIUTUII Ja00paTopHyIo padoTy.

7.2.3. TunoBbIie TECTOBLIE 3a0aHUA

3aganue 1

=}
my

1000

T
muapa ¢ paanycoM ocHoBauns R =10 cm u Beicotoit N =15 cm. Ock mumuaapa coBmagaer ¢
OChIO Z.

Haiitu notoxk ® sexropa E = A(X-€ +Vy-6 ) (A= B / M ?) uepe3 mOBEpXHOCTH IIH-
|Y X y

Saganue 2

HaiiTi BeMuMHy MHIYKIUHK d1ekTprueckoro nons D na paccrosuuu I' =30 cM ot nentpa coe-

y y 6
psi paguyca R =3 cwm, 3apsoxennoii ¢ moepxuocTHOH mmoTHOCTHI0 G = 3-10 77 Kt/ M2 Otser

BBIPA3uTh B HKIT / M2,

3ananue 3

HopMmanbnasi cocraBisitomas BEKTOpa SJEKTPUYECKOW WHIYKIIMM B TIEPBOM Cpele paBHA
-6

D,, =+v10-10"" Kn /™% Yron a, =45°.

OrmpenenuTe BeMHIMHY dIeKTprdecKoil uaaykuuu D, Bo Bropoii cpene, ecnu € =1, €, =3.

Otset BbIpa3uth B MKKi / M2,

3aganue 4

JlaH NI0CKUi KOHJIEHCATOP C JIBYXCIOMHBIM AUIIIEKTPUKOM (€, = 3, g, = 1). TonmuHa ci10éB



d, =0,6 cm, d, =0,01 cm.
IIpoGuBHEIE HAPSKEHHOCTH JUIs TMAMeKTpHKoB pasubl E - =15- 10° kB /mu E.pn= 3.10°

kB /M.
Onpenenure NPOOMBHOE HANIPSDKEHUE KOHIEHCATOpa UrIp )

3ananue 5

B nanHoO# Touke OHOPOAHOTO U30TPOMHOTO JTUAIEKTPUKA U3BECTHBI MOAYJIH BEKTOPOB JIEKTPH-

veckoit maaykimu D = — MK / M2 n nomspusoBansoctn P = — MxKi / M 2. Onpenenuts Mo-
T T

JyJb BEKTOPA HANPSKEHHOCTH 3JIEKTpHYEcKoro nons E . OTteer Bhpasuts B KB / M.

3ananue 6

[Tnockuii KOHIGHCATOP 3aMOJHEH JUAICKTPHUKOM C OTHOCUTEIBHOM TUAJICKTPUICCKOM IpOHUIIae-
MocThio € = 2,7 . ITnomanas muactun kouaencaropa S =100 cm 2 Paccrostaue MEXTy I1a-

crunamu d = 0,5 cm. Onpenenuts éMkocTh KoHaeHCaTOpa. OTBET BHIPA3UTh B ND.

Saganue 7

JIBa IpoBO/Ia, UMEIOIIKE OJMHAKOBBIE ILIOMIAIM HONEPEIHOr0 S , HO Pa3IMuHbIE yEIbHbIE CO-
nporusnerns P, =2-10 " Om-mu p, =8-10 " Om-m, coenmumenst Betbik. ITo mpoBoHAKAM
teuét Tok | =2,7 -7 A. Haiitu Benmmuuny 3apsga ( , KOTOpbIii BOSHMKHET B CEUYEHUH CTBIKA, €C-
JIM HOpMAJTbHAs COCTABJISIONIAs HAMPSHKEHHOCTH HIEKTPUUYECKOTO TIOJIs HA OBEPXHOCTH pasjiena

(e)
IPOBO/IHMKOB y/IOBIETBOPsieT yenosuio: E, — E, = =—. Otser 3anmcars B (10~ 8-K).
€
0

3ananue 8

ITn0cKuii KOHAEHCATOP ¢ ABYXCIOMHBIM AUAIEKTPUKOM UMEET ILIOMAAb 00KIam0K S = 30 cM?,

tomuuny cnoés d; =2 cm, d, =1 cm, yaensHsie nposoumoctu cinoés y; = 2-10 P Cm/m,

v, =8-10 2 Cm/m Onpenenuts MPOBOAMMOCTD YTEUKH YEPE3 U30JISILMIO KOHIeHcaTopa. OTBeT

3anucarb B ICM.

3ananne 9

Mertanmueckomy mapy paauyca R =10 cM coobmumnm 3apsng ( = 9 .10 7" K. Illap nmomectn-

1 B GECKOHEUHYI0 cl1abo MPOBOJIAILYIO cpefly ¢ yaenbHoit mposoaumoctbio ¥ =10 Cm /M u au-

snekTprdeckoii mporumaeMoctio € =10 . ITpenebperas u3smMeneHreM 3apsa mapa, HailTH MI0T-
HOCTb TEIIOBOM MOIHOCTH P , Beenstonielica Ha paccrosauu I' =950 cm oT nentpa mapa.

3aganue 10

CeueHus MPOBOAHUKOB OMMETANTMYECKON IITMHBI OJMHAKOBBIE U PaBHBI 4 CM 2, [IpoBogumocT
IIPOBOAHUKOB OTJIMYArOTCA B ABa pasa. Ilo mmne Teu€r Tok 120 A. Onpenenurs MIOTHOCTh TOKA
(A / cM?) B IMIHE ¢ MEHBIIEH TPOBOIUMOCTBIO.



3aganue 11

Ilo 6eckoneunoMy nposoxy paauyca R =2 cm teuér tok | = T A. Onpenenuts HanpsKEHHOCTH
MarHutHoro nojs Ha paccrosaun I =10 cm or ocu nposona.

Saganue 12

Io kBaapartHoii pamke co ctoponoii & =10 cm teuér Tok | =+/2 A. OnpenenuTs UHIYKIKIO
MarHMTHOTO TOJIs B HEHTPE paMKu. OTBET BBIPa3UTh B MK L.

3aganue 13

Onpenenuts HHAYKTUBHOCTH OTPE3Ka JBYXIPOBOJHON JIMHUU MIEPEIauH MOCTOSHHOTO TOKa, €CIIU
BEJIMYMHA YHEPTUUA MarHUTHOTO TOJIA JaHHOTO oTpe3ka paBHa 0,005 [k, a mpoTeKarOIMIuii 1O JIH-
HUU TOK 5 A. OTBeT BbIpa3uTh B MKI H.

3aganue 14

B 0HOpOHOE TPOBOJIAIIEE MOMYIIPOCTPAHCTBO (Mopckas Boaa: W =1, ynenpHas npoBoauMocTh
v¥=0,1 Cm/ ™M) no HopManu Kk MOBEPXHOCTH MPOHUKAET TUIOCKAs 3JIEKTPOMArHUTHAS BOJIHA C Ya-

croroit f (Benmunnoit 27 f €€, no cpasuennto ¢ ¥ npenebperaem). [yOuHa IPOHUKHOBEHHS

125

paBHa A =—— M.
7T

Omnpenenure AJIMHY BOJIHBI B CBOOOTHOM MPOCTPAHCTBE A o- OTBET BBIPa3HTh B M.
3ananmue 15

7
B oHOpOaHOE TIPOBOIsiIIee TonynpocTpancTio (U =1, ynensras nposoaumocts Y =10
CwM / M) 10 HOpMan¥ K TIOBEPXHOCTH MPOHUKAET II0CKAs SIEKTPOMATHUTHAS BOIHA C YaCTOTOM

f =100 Tu.

Omnpenenure B Tpagycax apryMeHT KOMILIEKCHOTO BOJHOBOTO COTIPOTHRBIICHHUS POBOIATICH Ccpe-
IIBL.
3ananmue 16

;
B oxnopoaHoe mposogsmee nonynpoctpanctso (U =1, ynensnas nposogumocts Y =10
Cwm / M) Mo HOpMaJIM K MOBEPXHOCTH MPOHHMKAET TUIOCKAs AJICKTPOMArHUTHAS BOJHA C YaCTOTOM

f 2500

2
T

T

T
Omnpenenure B rpagycax a3y HanpsHKEHHOCTH AJIEKTPUYECKOro TOJIs Ha TIyOuHe Z = — cM, Mo-

Jlarasi, 4To Ha HOBECPXHOCTH HpOBOI[}IIJ_Ieﬁ Cpeabl (I)a3OBBII71 YroJi paB€H HYJIIO.
KpaTkoe OMUCAHUEC U PErJIAMEHT BbINNOJTHCHUSA

3al[aHI/IC BBITTOJIHACTCSA ITHCbMCHHO. OI_[CHI/IBaeTCﬂ NPpaBUIILHOCTL BBINIOJIHCHUA 3aJaHUA U
KOJMYCCTBO JOMMYHICHHBIX IIPH BBIITIOJIHCHUHA 3aJaHUA OImHOOK.

Kpurepum ouenku:
- OIICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIIM CTYACHT OTBCTUJL 6OJIBH_IG 4YCM Ha IMOJIOBHUHY BO-
MIPOCOB TECTA,
- OLICHKA «HC 3a4YTCHO» - €CJIU CTYJACHT OTBCTUJI HA TOJIOBUHY HJIM MCHBIIC BOIIPOCOB TCCTA.



7.2.4. BaHK TeCTOBBIX 3a/JaHUI M perjiaMeHT NMPoBeIeHUsI TECTHPOBAHMIA

7.2.4.1. BaHK TeCTOBBIX 3a/IaHU /Il IPOBe/IEHNUsI TECTUPOBAHUIA

Hassanue 0aHka TECTOBBIX

Koun-Bo 3amanuii B 0aHke Te-

. . Pa3zpaborunku
3aJJaHuid CTOBBIX 3a1aHUI
Teopernueckre OCHOBBI DJIEK- 500 CesepuH A.A.
TPOTEXHUKU 3 Kysuenos B.H.
7.2.4.2. PernaMeHT NpoBeJeHUs] TECTUPOBAHUI
Ha3zBanue 6anka tecto- | Kon-Bo 3amanuii, | Homepa u Haumeno- | Komn-Bo | Bpewms Ha Te-

BBIX 3aJaHui

MIPEIbSABISEMBIX
CTYAEHTY

BaHMJ pa3gciioB TECTa

3aJIaHUN
B pazjene

CTHUpPOBaHUE,
MHH.

HUrtoroBeii Tect 1o
kypey uepe3 LT (Teo-
peTUYEeCKHe  OCHOBBI
AIEKTPOTEXHUKH 3,
TECT, UTOTOBBII)

10

Tema 1.1. OcHOBHEBIE
BEKTOPHBIC  BEJIMYH-
HBbI, XapakTepUusyro-
IIIUE DJIEKTPOMArHuT-
HOE I0JI€.

1

Tema 1.2. Xapakre-
puctuku cpensl. Ilo-
JaApU3alus  Cpensl.
Hanpsxénnocts, 1o-
TEHIUAJI U DIIEKTpU-
yeckas WHTYKITHST
INEKTPOCTATUYECKO-
0 MOJIs.

1.3. 3akon
IOCTYyJatT
MaxkcBena, 3aKOH
Kynona. OHeprus
ANEKTPOCTATUYECKO-

T'0 I1OJIA.

Tema
l'aycca,

Tema 2.1. Onpenerne-
HUE OJICKTPUYECKOTO
T10J11 ITIOCTOAHHBIX
TOKOB.

Tema 2.2. 3akon Oma
u 3akoHbl Kupxroga
T MPOBOASIINAX
cpen.

45

Tema 2.3. TI'pannu-
HBIE YCIIOBHS Ha IO-
BEpXHOCTH  pazJeia
NPOBOJAHUKA W JIH-
JNIEKTPUKA, Ha II0-
BEPXHOCTH  pasJelna
IBYX  TNPOBOMSIINX
cpen.

Tema 3.1. Omnpenene-
HHUC MArHuTHOI'O IIO-




7 TOCTOSHHBIX TO-
KOB. CKaJsIpHBIM WU
BEKTOPHBIA MOTEHIU-
aJIbl MAarHUTHOTO TIO-
T8l

Tema 3.2. I'pannu- 1
Hbl€ YCJOBHS Ha IIO-
BEPXHOCTH  pasjena
IBYX Cpell C pa3iind-
HBIMH  MarHUTHBIMH
MIPOHUIIAEMOCTSIMHU.
Tema 4.1. Ilnockas 1
ANEKTPOMarHuTHas
BOJHA. AHaiorus ¢
JUIMHHOW JIMHUEH.
Tema 4.2. TloBepx- 1
HOCTHBIH s dexr.
Dddexr  OmuzocTH.
Wznyuenue snektpo-
MarHiTHOTO TIOJNSL
SKpaHUpPOBAHUE.

7.2.5. IlpuMepHasi TeMaTHKA MUCbMEHHBIX PadoT (KypcoOBBbIX, pedepaToB, KOHTPOJIb-
HBIX, pacuyeTHO-rpauyecKux u ap.)

CTyneHThl BBIIOIHSAIOT pacyeTHO-rpaduuecKyto paboTy, BKIOYalOlIee IPOBEIEHUE pacué-
TOB U MOCTpOEeHHUE rpaduKoB. BoIosHsgeTCsS 0 BapuaHTaM.

3aganud:

1) Jnst ABYXIpOBOJHON JMHHUM C 3aJaHHBIM PaJMYyCOM IPOBOJIA U PACCTOSHUEM MEXKAY
OCSIMH, HaxOMSILEHCS MOJ IOCTOSHHBIM HaIPsSHKEHUEM OIPEACIIUTh HAMPsKEHHOCTh DIIEKTpUYe-
CKOTI'O MOJIS U IMOTEHIMAJ B 3aJaHHON To4uke. HalTn TMHENHYI0 IIIOTHOCTH 3apsiaa U IOTOHHYIO €M-
KOCTb JINHUMU.

2) Jlms IBYXCIIOWHOTO IUTIOCKOTO KOHJEHCATOpa C 3aJaHHBIMHU TMapaMeTpamMu ONpeNeiuTh
UHIYKIUIO U HANPsHKEHHOCTh DJIEKTPUYECKOIO II0JIs, IOJIAPU3ALMIO0 JUAIEKTPUKOB, IUIOTHOCTH
CBOOOJHBIX U CBSA3aHHBIX 3apSAJ0B, AEKTPUUYECKYIO EMKOCTh KOH/IEHCATOpa Ha €AMHUILY TUIOIIAIU
U npoOuBHOE HamnpspkeHue. [ToctpouTs rpaduk pacnpeneneHus MoTeHIrana.

3) Jlns GeCKOHEYHO UIMHHOTO PAaBHOMEPHO 3apsDKEHHOTO IUIIMHIpPA 3a/JaHHOTO paauyca
HaWTU 3aBUCUMOCTHU HAIPSLHKEHHOCTH DJIEKTPUYECKOrO I0JS U MOTEHIMANIa OT PACCTOSHHUS 10 OCH
muMHIpa. PaccMotpeTs o6actu BHYTpH U BHe nuiauHapa. [loctpouts rpaduky.

4) JInst ABYXCIOWHOTO IMJIMHAPUYECKOTO KOHAEHCATOpa C 33aJaHHBIMU MapaMeTpaMu OIpe-
JIETTUTh MIHOBEHHBIE 3HAUECHMS PaIUaJIbHBIX COCTABISAIOIINX BEKTOpA HANPSHKEHHOCTH dJIEKTpUYe-
CKOT'O TOJIS JUIS TOYEK, JISKALINX MEXAy OOKIaJKaMU KOHJEHCAaTopa Ha 3a/JlaHHOM PAacCTOSIHUM OT
ocu nunuHApa. OnpenenuT MTHOBEHHOE 3HaU€HUE HAIPSHKEHUS MEXKIy 0OKIaJKaMHu KOHJIEHCATo-
pa. PemnTsh 3a1a4y 1ByMs crioco6aMu, CpaBHUTH OTBETHI.

KpaTKOC OMHCAHUEC U PErVIAMEHT BbBINNOJHCHUSA

PacuérHo-rpaduueckas paboTa COCTOUT W3 HYETHIpEX 3a/Jay, KOTOPHIC BBITIONHSIOTCS B
nucbMeHHoU gopme. Kaxknas 3amaua opopmisiercs B hopmare A4 v COIEPKUT pacueTHYIO, rpadu-



YCCKYIO 4aCTUu U OGO6H.[8.IOH.IHI>1 BBIBOJ. CTy,Z[GHTaM BbIAACTCA MCTOAUYCCKUC YKA3aHUSA K BBIIIOJIHC-
HUIO pacdyeTHO-Tpauueckoi paboThl, Ilie MPONUChIBaeTCs (GOpMyINpOBKA BapUaHTa, IPUBOAUTCS
3amaHre ¥ oOpasell BBIMOJHEHHS KaxIoi 3amaun. HeoOXxomumeble JUIsi BBIYUCICHHHA ypaBHEHUS
JIOJDKHBI OBITh NPE/CTAaBIEHBl B O0ILEM BHJIE, a 3aTE€M C MOJCTABJICHHBIMHU YUCIOBBIMH 3HAYCHUS-
Mu. CXeMbl, pUCYHKH, rpauKy, JUarpaMMBbl TOJKHBI OBITh BHIMONHEHBI B cooTBeTcTBUU ¢ ECK/I.
OpUTrHHaIBHOCTh TEKCTAa pacyeTHO-rpau4ecKkoil paboThl MpoBepsieTcs B cucTeMe AHTHUILIAruaT u
JI0JKHA coCTaBIATh He MeHee 50%.

Kputepun onenkmn:

- 12 GanyoB BBICTABISETCA CTYJACHTY, €CIH BBIIIOJHEHBI BCE ITYHKTHI 33J]a4d, 1 OHU PELICHbI
BEPHO;

- 10 6annos, ecnu nomyiieHa rpy6ast ommOKa B OJJHOM U3 ITYHKTOB 33/IaHUS WM HE BBINOJI-
HEH OJIMH U3 ITYHKTOB;

- 8 GamoB, ecim jomyiieHa rpybas omuOKa B IBYX IMyHKTaX 3aJIaHUs WIM HE BBITIOJHEHO
JIBa ITYHKTA;

- 6 0aJUTOB BBICTABIISIETCS CTY/ICHTY, €CIIM JIOMYIlleHa Tpy0ast omulKa B TpeX MyHKTax 3a/a-
HUS WJIM HE BBIITOJHEHO TPH MYHKTA;

- 4 0ayuIOB BBICTABIISIETCSI CTYACHTY, €CJIM JIOMyIIeHa rpydas omuOKa B 4EThIPEX MyHKTax
3aJIaHUs WK HE BBITIOJIHEHO YEThIPE IMYHKTA;

- 2 0aJUIOB BBICTABIISIETCA CTYIEHTY, €CIIH JONyIIeHa rpy0ast omuoOKa B IMATH MyHKTaX 3a/1a-
HUS WM HE BBIIIOJIHEHO ISTh TYHKTOB;

- 0 OayuIoB BBICTABISETCS CTYACHTY, €CIU JOMylleHa rpy0asi ommOKa B IIECTH U OoJiee
MYHKTaX 33JlaHusl, WK pacueTHO-Tpaduueckas padoTa He MPeI0CTaBIICHA.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 5

Bomnpocsl k 3a4éTy

1 | BBeaeHnue B TEOPHIO 3JEKTPOMArHUTHOTO 110JIs1. OCHOBHBIE BEKTOPHBIE BETMYNHBI, XapaK-
TEPHU3YIOIINE IEKTPOMArHUTHOE TOJIE.

OCHOBHBIE XapaKTEPUCTUKHU DIIEKTPOMArHUTHOTO MOJISI.

DNEKTPUUECKUN 3apsijl U DIIEKTPUYECKUI TOK.

DJEKTPUYECKOE U MATHUTHOE TOJISl KAK JIBA MPOSIBICHUS 3JICKTPOMArHUTHOTO TOJISI.
MaxkpocKonuyecKue napaMeTphl Cpebl.

Bunel cpen u ux kinaccuukanus 1o xapakTepy B3aUMOJCHCTBHS C 3JIEKTPOMAarHUTHBIM
TIOJIEM.

7 | 3akoH monHoro Toka. IlepBoe ypaBHeHue MakcBensia B UHTErpayibHON U nuddepeniu-
anpHOM (hopmax. CTPYKTypa U PU3NIECKUI CMBICII.

8 | Toxu mpOBOAMMOCTH M TOKU CMEIICHUS.

9 | 3aKOH 3JEKTPOMArHUTHOW MHAYKIMH. BTOpoe ypaBHeHHe MakcBemia B HHTErpaIbHOW U
mnddepennmanbHoi Gopmax. CTpykTypa U PU3NYECKHI CMBICIL.

10 | Teopema I'aycca jist 9IE€KTPOCTATHYECKOTO TOJIS M MTOCTYnaT MakcBesia.

11 | Tperbe ypaBHeHue MakcBeuia B UHTErpaibHON U AuddepennnanbHon Gopmax. CTpyk-
Typa U GU3NYECKUHN CMBICII.

12 | YerBepToe ypaBHeHHME MakcBemia B HHTErpajJbHOM M JuddepeHnnanbHoll popmax.
CtpykTypa u GU3HUeCKUid CMBICI.

13 | 3akoH coxpaHEHHsI HIEKTPUYECKOTO 3apsiaa M ypaBHEHHWE HEMPEPHIBHOCTH JIMHUN dJIEK-
TPUYECKOT'0 TOKA.

14 | 3akon Oma B nuddepennnansHoit hopme.

15 | Knaccudukanus s1eKTpoAMHAMUYECKUX 3a/1a4.

16 | CreneHp B3aMMHON OO0YCIIOBIEHHOCTH JIEKTPUIECKOTO ¥ MATHUTHOTO TIOJIEH.

17 | I'panu4HbBIE YCIOBUS HA MOBEPXHOCTU pa3felia Cpell ¢ pa3TuYHBIMU MAaKPOCKOTTMYECKUMU
napaMeTpamH.

18 | IloBepXHOCTHBIE 3aps/Ibl U TOKH.

19 | I'paHnYHBIC YCIOBHS HA TIOBEPXHOCTH HJICATLHOTO TIPOBOTHHKA.

20 | bamaHc SHEpruM IEKTPOMATHUTHOTO TIOJISL.

21 | Teopema IloiinTrHTra. OU3MYECKUI CMBICH CIaraeMbIX, BXOJSIINX B ypaBHEHUE OanaHca.
22 | TImOTHOCTH IOTOKA SHEPTHH TTOJIS.

23 | AHanorus 3JeKTpUYECKOro IMoJis C JIEKTPOCTATUYECKUM IMOJIEM.

24 | 3axon /oy - JleHna.

25 | IloHsATHE IPOBOANMOCTHU M COTIPOTUBIICHUS CPEJIBI.

26 | XapaKTepUCTHKHU U 3aKOHBI JIEKTPUYECKOTO MOJIsI TOCTOSIHHBIX TOKOB.

27 | Vcnonp3oBanue 3akoHoB OMa 1 Kupxroda B mpoBoIsSIuX cpeaax.

28 | XapakTepuCTUKHU U 3aKOHBI MATHUTHOTO TOJISI TOCTOSIHHBIX TOKOB.

29 | 3aKOH MOJHOTO TOKA.

30 | 3akon buo-CaBapa-Jlamaca.

31 | CkanspHbIid MOTEHITMAT MATHUTHOTO TTOJIS.

32 | BekTopHBIN MOTEHITMATI MAaTHUTHOTO TTOJIS.

33 | I'paHnuHBIC YCIOBHS Ha MOBEPXHOCTU paslieia ABYX Cpell ¢ Pa3IMYHBIMH MarHUTHBIMH
MIPOHUIIAEMOCTSIMHU.
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Bonpocsl k 3auéry

n/n

34 | Ananorus miocKonapauuieIbHbIX MATHUTHBIX U AJIEKTPUYECKUX MOJICH.
35 | DHeprusi MarHUTHOTO TIOJISL.

36 | BzaumopelicTBre IPOBOJAHUKOB C MOCTOSSHHBIMU TOKaMH.

37 | IloHsATHE UHAYKTUBHOCTH.

38 | IlonsiTue B3aMMHOM MHIYKTUBHOCTH.

39 | XapakTepHCTUKH U 3aKOHBI IEPEMEHHOT0 IEKTPOMArHUTHOTO MOJISL.
40 | IlomHas cuctemMa ypaBHEHHH.

41 | IloBeneHue 3I€KTPOMArHUTHOTO TOJISL B AMDJICKTPHKE.

42 | Ilnockasi 3eKTpOMarHUTHAs BOJHA. AHAJIOTHS C JJIMHHOMN JIMHUEH.
43 | IToTok anekTpoMarHuTHOM Hepruu. BekTop IloitHTHHTa.

44 | Tlnockas 37€KTpOMAarHUTHAsI BOJIHA B MMPOBOJISIIEH CpeJie.

45 | JlnuHa BoJHBL. 3aTyXaHUE BOJHBI.

46 | IToBepxHOCTHBIN AP (DEKT.

47 | Dddext 6Gnm3ocTy.

48 | V3nydyeHue 31eKTPOMArHUTHOTO MOJIsI U SKPaHUPOBAHHE.

49 | DnexTpoIMHAMHYECKHE BEKTOPHBIA U CKAJISIPHBIA TOTESHIHATIBI.

50 | Ypasuenue JlanamOepa.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma npose-

AeHust
Cemectp . Kpurtepuu u HopMbI OLleHKH
NPOMEKYTOYHOM
aTTecTaluu
5 3auer CryneHnt o0Omajgaer TayOOKMMHU H

MNPOYHBIMU 3HAHHUAMHU HPOTPpaMMHOIO
MaTepuana; TpU OTBETe MPOJAEMOH-
CTPUpPOBAJI HCYEPIBIBAIONIEE, IOCIe-
JIOBaTE€IbHOE U JIOTUYECKH CTPOMHOE
W3JI0KEHHE; TIPAaBUIBHO chopMyTupo-
BaJ TOHATHS U 3aKOHOMEPHOCTH IIO
BOIIPOCY; 3aIUTUII pedepar

«3a4yTCHO»

CTyneHT He 3HaeT 3HAYUTEIbHYIO
4acTh NMPOrpPaMMHOI0 MaTepuana; Ao-
MyCTHJI CYIIECTBEHHBIE OIIMOKH B
«HE 3a4TE€HO» MpoLecce H3JI0KEHUSI, HE YMEET BbI-
JEJINTh TJIABHOE M CHENaTh BBIBOJ;
MPUBOJIUT OIIMOOYHBIE OINpEAeTICHUS;
He 3aIuTHI pedepar




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoanuyecTBO B

Ne nocooue, yue0Ho- HAY4YHOIl OM01H0-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, Teke / HammenoBa-
NPAKTHKYM, AP.) Hue IbC
1 | AraGekos I'. U. TeopeTnueckre OCHOBBI 3JIEKTPOTEXHUKHU. YyeOHoe nmocodue 2020 OBbC «Jlanb»
Henuneiinble 35eKTpruuecKue Henu. Jek-
TPOMArHMTHOE MOJIe
2 | Kam 1. Y. [u mp.] du3nka. DIESKTPHUIECTBO U MATHETH3M. Y4eOHoe mocodue 2019 OBC «Jlanb»
Kypc nexuuit ¢ npumepamu pemieHus 3aaad
3 | MManacrok 0. H. [u ap.] DNEKTPOMAarHUTHBIE TTOJIS Y4eOHoe mocodue 2014 3BC «IPRbooks»
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHK, yueOHOE KosanuectBo B
Ne nocooue, yueoHo- HAY4YHOIl 0M0.1H0-
ABTOpBI, COCTABUTEH 3arsaBue (3aroJi0BOK) I'ox n3panus
n/n MeTOAuYEeCKOe mocodue, Texke / HammeHnoBa-
NPAKTUKYM, AP.) Hue IbC
1 | Anomnonckuii, C. M. TeopeTnyeckre OCHOBBI DJIEKTPOTEXHUKHU. YuyebHoe nocobue 2012 9BC «Jlanb»
DNEeKTPOMArHUTHOE T10JIe
2 | 3amorpunckuit B. A. [u np.] | DneKTpoMarHuTHbBIE MO U BOJTHBI YyeOHoe nmocobue 2012 9BC «IPRbooksy»
3 | boxos JI. A. [u np.] ONEeKTPOMarHuTHHIE [I0JIA M BOJIHEL Coop- YuyebHoe nocobue 2014 3EC «IPRbooks»
HUK 3a/1a4 U yIIpaXHEeHHUH
4 | Ucaes 1O. H., KynioB A. IIpakTHKa UCIIOJIB30BAHUS CUCTEMBI VYuebHoe nmocobue
M. MathCad B pacyerax 3JMeKTPHUSCKHX U Mar- 2017 3BC «IPRbooks»

HUTHBIX Lienei




8.3. [lepeuenn npodeccHOHANBLHBIX 623 TAHHBIX H MH(POPMATMOHHBIX CIIPABOYHBIX CH-
cTeM

— Web of Science [DnekTpoHHBIN pecypc] : MyJIbTHAUCHUIUIMHAPHAS pedepaTuBHas 0aza
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Peskum goctyna : apps.webofknowledge.com.
— 3ar. ¢ akpana. — 3. pyc.,aHri.;

— Scopus [DaekTponHsbIii pecype] : pedeparuBHas 0a3a mannbix. — Netherlands: Elsevier,
2004. — Pexxum octyma : sCOpUS.com. — 3ari. ¢ skpaHa. — f3. pyc., aHriL;

— Elibrary [OnekTpoHHBII pecypc]| : HaydHas djeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000. — Pexxum nmoctymna : elibrary.ru. — 3ar. ¢ axpana. — f3. pyc., anri.;

— Springer Link [DaexTponnsiii pecypc] : [0a3a manusix].— Switzerland: SpringerNature,
1842. — Pexxum nocryna : link.springer.com. — 3ari. ¢ akpana. — fI3. anri.;

— Science Direct [DnekTpoHHBIH pecypc] : KOJUICKIHMS SJICKTPOHHBIX KHHI H3aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum noctyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aHrmn.;

— Cambridge university press [DiekTpoHHBIH pecypc] : KypHaabl H3aTeNIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexum gocryma : cambridge.org. — 3ari. ¢ akpa-
Ha. — SI3. aHTI.;

— NEICON [DnekTpoHHbI# pecypc] : aJeKTpoHHas HHGOpMAIUs : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum moctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHr.

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne Hanvenosamme TIO PexBU3UTEI IlOFOB?pa
n/n (nata, HOMep, CPOK AEeHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok neit-
CTBUS — OECCPOYHO
2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok neii-

cTBUs — OeccpouHo; Jlorosop Ne 727 ot
20.07.2016, cpok aelcTBUs — O€CCPOUHO

3 | MathCAD Akt n/n ot 21.07.2009r. (I'oc. KonTpakt
No 487 ot 28.05.2009r1.), cpok AeicTBuUs -
6eccpouHO

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A1 OCYyLIeCTBJIEHHA
o0pa3oBaTeIbHOIO MpoLecca 1o JMCUUIIIMHE

HaunMeHoBaHMe 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ne Ap. 00bEKTOB /ISl NPOBEAeHUS NMPaKTHYe-
/Il | CKHUX M J1a00paTOPHBIX 3aHATHH, IOMellle-
HUM VISl CAMOCTOSITEJIbHOM PadoThI 00y-
Yaummxcs (HOMep ayIMTOPHH)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

VYuebnas aymutopusi I mpoBeneHus 3aHsa- | CTONbl yUEHUUYECKHE IByXMECTHBIE (MO-
TUH JIGKIIMOHHOTO TUIA. Y4eOHasi ayAUTOpUs | HOOJIOK), CTOJ YYCHUYECKUH TPEXMECTHBII
JUIS TIPOBEJEHUS 3aHATHH CEMHUHApCKOrO TH- | MOHOOJIOK, CTOJI IPEo/1aBaTelbCKuH,
na. YueOHast ayIuToOpus Ui KYpCOBOTO MPO- | CTYI MpemnoJaBaTeIbCKHiA, J0CKa ayau-

1 | extupoBaHus (BBIMIOJHEHUS KYpPCOBBIX pa- | TOpHas (MenoBas), kadenpa, SKpaH, Mpo-
60T). YueOHasi ayauTopus Al MPOBEIEHHS | €KTOP, IPOLECCOp, KATIO3H

TPYNNOBBIX U WHAMBHAYaJIbHBIX KOHCYJIbTa-
nuid. YdeOHas ayauTopusi Ui TPOBEACHHUS
3aHSITUN TEKYHIEro KOHTPOJIS U MPOMEXKYTOY-




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /IJIsl NPOBEAeHUS NPaKTHYe-
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
/| CKHUX U Ja0OpaTOPHBIX 3aHATHIA, IOMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YA IUXCsl (HOMep ayIuTOPHH)
Hoii arrectanuu (9-609).
VYyeOHast ay1uTopus AJis IPOBEICHUS 3aHs- IIpoekTop, sKpaH; CTOJI yUeHUYECKUH (MO-
TUH JIEKIIMOHHOTO TUIA. YueOHast ayAuTOpusi | HOOJOK) JIBYXMECTHBIN , CTOJI yUeHUYE-
JUTSI IPOBEICHUS 3aHSATUN CEMUHAPCKOTO TU- | CKUM (MOHOOJIOK) TPEXMECTHBIH, CTOI
na. YueOHas ayIuTopus Ui KypCOBOTO IIPO- | MpenoaaBaTeIbCKuil , CTyJ IpernoaaBa-
o | CKTHpOBaHHs (BBITIOJIHEHUS KYPCOBBIX pa- TEJIbCKUH, 1I0CKa ayAUTOPHAsL., IKpaH,
60T). YueOHas ay1uTopus AJis MPOBEACHUS MIPOEKTOP, KAIFO3H.
TPYNIOBBIX U WHAUBUIYAIBHBIX KOHCYJIbTA-
uui. YuebHast ayaiuTopus Uil IPOBEICHUS
3aHSTUN TEKYILEro KOHTPOJISI U IPOMEXKYTOU-
HoW arrectanuu.(2-211)
JlaGoparopus «Teopernueckre oCHOBBI 1eK- | CTOJIbI yUEHUYECKUE, CTYJIbS YUEHUYE-
TPOTEXHUKU.  DNEKTPUUECKUN  MPUBOAY». | CKUE, JaDOpaTOPHBIE CTOJbI, CTOJI MPEMO-
VY4aeOHas ayauTopus Al MPOBEACHUS J1a00- | JaBaTEIbCKUMN, CTYJ MPENOJaBaTeIbCKHM,
PaTOPHBIX M MPAKTUUECKHX 3aHATHi. (D-604). | mocka, mkad, cTeHIbl TabOpaTOpHBIE,
3 0JIOK reHepaTOpPOB HANPSKEHHUSI, OJTOKU
MYJIBTUMETPOB, MUHHOJIOKH «IIEKTPO-
MarHuTHOE I10J1€» JIaDOpaTOPHBIE CTOJIBL,
MOJICTaBKa MO/ OCIIIIIorpad, OCIuio-
rpad, HabOp IJIAHIIETOB JJII MOJCIUPO-
BaHUS.
[Tomenienue s caMoOCTOSITENbHOM pabOThI CroJibl y4eHUYECKUE, CTYIIbs yIEeHUYe-
4 | crynentos (I'-401) ckue, [IK ¢ Beixogom B cetb MIHTEpHET




