MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocts: 12.03.01 IIpubdopocrpoenue

HaumeHoBaHue 06pa3oBaTe/bHOI NporpaMMel: /{lHarHocTu4ecKkne CHCTEeMbI M TEXHOJIOrUU (MPUOOpbI
AUATHOCTHKH 3AaHMIl U COOpPYKeHHil, MeTHIIMHCKHE TUATHOCTHYECKHE MPHOOPHI)

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHus: 3aounas

Pabouast nporpaMma QM CHUILIHHBI

IJEKTPOTEXHUKA
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM OGs3aTennnast
NMPOrpaMmbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.04.01

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

7 ceMecTp - 8 4acoB;

HpaKTuquKne 3aHATHA

7 cemecTp - 4 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

7 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

7 cemecTp - 164,2 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

7 cemectp - 1,5 yaca;

BKJIIOYAS:
PacyerHo-rpadguyeckas padora
TecTtupoBanue

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,3 uaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MO+

MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, MakcumoBa A.A.

WaeHTudKKaTap R6a033f13-VorozhtsovaAA-daecd8]

A.A. MakcumoBa

COI'ZTACOBAHO:

P OBOJIUTEID MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
yK o CseneHva o snagensuye L3N M3K
06p330BaTeHBHOI/I Bnageneyu XBOCTOB A.A.
HpOFpaMMBI WaenTudmKaTop Rd7cle2e7-KhvostovAA-a55ec66d A.A. XBOCTOB
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromen Bnageneu CaMoKpyToB A.A. AA.
kadeapoit Waenmuonkarop _R145bOCC2-5amokrutovAA-7b5e7d CaMOKpyTOB




1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Hesas ocBoennst nucuumanHbl: O0ecrieueHne 6a30BO MOATOTOBKH B 00JIACTH SJICKTPOTEXHHUKH Ha
YPOBHE MOHUMaHUS (PU3NUECKUX MPOLECCOB U (PYHKIMOHATBHBIX CBOMCTB OCHOBHBIX THUIIOB JIEMEHTOB U
YCTPOUCTB /I UX OOOCHOBAHHOT'O BBIOOpa M KBATU(HUIIMPOBAHHOTO TMPHUMEHEHHUS B IMOBCEIHEBHOMN
KHU3HH, OKPYKAIOLIEH cpesie U B MpodeccuoHanbHoi aestensHoctd. Kype HamnpasiieH Ha ¢popMUpoBaHUE
CHCTEMHOT'O MBIIUICHHSI O0YYaIOUIMXCS M U3JIAraeTcsl ¢ MO3HMIIMKA METOI0JIOTUN MH)KEHEPHOU TPAKTUKH.
JIroboe HSIEKTPOTEXHUUYECKOE WIIM 3JIEKTPOHHOE YCTPOHCTBO M OOBEKT NPEACTABISIOTCS CHUCTEMOM
B3aMMOCBSI3aHHBIX JJIEMEHTOB B BHJC (PM3MYECKOW M MaTeMaTH4ecKOi mopeneil. V3ydarorcss MeTomabl
aHalM3a TaKUX CUCTEM M MPOUCXOJANIMX B HHUX (DU3MYECKHX NPOIECCOB C LEIBIO OIpeIesICHUs
(GYHKIIMOHATBHBIX (PKCILTyaTallMOHHBIX) CBOMCTB.
3agaum JUCHMIIMHBI

- CIOCOOHOCTH OCYIIECTBIISThH MOMCK M KPUTUYCCKHIA aHATN3 UHPOPMAILIUU IPUMEHSTh
CHCTEMHBIN MOAXO/I JAJIsl pEIIEHUs TOCTABICHHBIX 3aa4, UCIOJIb3Ys CTAHIAPTHI, PETJIAMEHTHI U APYyTHUe
UCTOYHUKH;

- CIOCOOHOCTH OMPENEIIATh KPYT 337a4 B paMKaX MOCTaBICHHOW IeJTH, TPOEKTa U BEIOMPATh
ONTUMAJILHBIE CIIOCOOBI MX PELICHUS, HCXOIsl U3 UMEIOIINXCS PECYPCOB U OTPaHUYCHUIA,

- CIIOCOOHOCTH BBIOMpAaTh ONTUMAJIbHBIE CITIOCOOBI PELLIEHUS ONPEAEICHHOrO Kpyra 3ajay B
paMKax IMOCTaBICHHOH IIEJTH, IPOCKTA, UCXOIs1 M3 MMEIOIIMXCS PECYPCOB M OTPAaHUYCHUN;

- CIOCOOHOCTh MPUMEHSTH OOIIENHKEHEPHBIE 3HAHUS, METO/Ibl MATEMAaTHYECKOTO aHAIIN3a,
MOJICIIUPOBAHUS U TEOPETUUECKOTO HCCIICIOBAHUS [IEKTPOTEXHUIECKOTO 000PYAOBAHUS U
AIIEKTPOHHBIX YCTPOHCTB] B IPOeCCHOHATBHON e TeTHHOCTH.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ 1 HAUMCHOBAHHE KO}I H HAMMECHOBAHHUC 3an.11am1p03anm>le pe3yJabTaThl Oﬁy‘lel{l/lfl
KOMIICTCHIMH HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH
OIIK-1 Cniocoben 3HaTh:
PUMEHSTh - OCHOBBI JJIEKTPOOE30MaCHOCTH U
€CTECTBEHHOHAYYHBIE H OCHOBHBIE CPEJICTBA €€ 00ECIICUEHHUS;
OOLIENHKEHEPHBIE 3HAHMS, - CIIOCOOBI U CPEICTBA U3MEPEHUS
METO/IbI MATEMAaTUUYECKOTO JNIEKTPUYECKUX MApaMETPOB YCTPOMCTB;
aHalln3a ¥ MOJCIMPOBAHUA - IPUHIUIIBI ICUCTBUA U OCHOBHBIC
B MH)KEHEPHOM KOJIMYECTBEHHBIE M KAYECTBEHHBIE METO/IBI
JEATENILHOCTH, CBA3aHHOM C aHaJIu3a.
IMPOCKTUPOBAHHUEM U
KOHCTPYMPOBaHHUEM, YMETh:
TEXHOJIOTHSAMU - IPUMEHSATH [000CHOBAaHHO BHIOMPATH |
IPOU3BOACTBA IPUOOPOB U YCTpOMCTBA B CBOEH MpodheccuoHaIbHOM
KOMIIJIEKCOB IIMPOKOT'O ACATCIIbBHOCTH,
Ha3HaAuYCHUA - KBaJ'II/I(l)I/II_[I/IpOBaHHO IIOJIB30BaThCA
YCTPOMCTBAMM Pa3IUYHbIX CUCTEM.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHATbHOW —00pa3oBaTelNbHON Iporpamme
JlnarHocTuueckre CHCTEMbl M TEXHOJOTMM (IMpHOOpbl JHUArHOCTHUKU 3JIaHUM M COOpYXKEHH,
MEAWIIMHCKUE auarHoctudeckue mnpubopsl) (manmee — OIIOII), nanpaBnenuss moarotoBku 12.03.01
[TpubopocTpoenue, ypoBeHb 00pa3oBaHMs: BbICIIee 0Opa3oBaHue - OakagaBpHar.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COJAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DNeKTpuYecKHe IenH 27.6 7 1.0 - 1.0 - 0.3 - 0.3 - 25.0 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MOCTOSIHHOTO TOKa IToBTOpeHne MaTepuaa 1o pasaeiny
1.1 OO1pe cBeneHus 1o 8.4 0.3 - - - - - 0.1 - 8 - "DreKTpUUecKue ey MOCTOSTHHOTO ToKa"
AIIEKTPOTEXHHUKE CamocmoamensHoe usyuenue
1.2 I{enu OCTOSHHOTO 9.4 0.3 - 105 - - - 0.1 - 8.5 - meopemuueckozo mamepuana: Uszyaenue
TOKa JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
1.3 | Merons! pacuera nenei 9.8 0.4 - 0.5 - 0.3 - 0.1 - 8.5 - "DIEKTPHUYCCKUE LT OCTOAHHOIO TOKA"
MOCTOSHHOTO TOKAa Iloozomosxka pacuemuvix 3a0anuii: 3a1anus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
pazneny "DieKTpuuecKre Leny NOCTOSIHHOTO
Toka". CTYZeHTH HEOOXOIUMO TTOBTOPUTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh MPHUMEpEI
peLICHUs aHAJIOTMYHBIX 33]1a4. NPOBECTH
pacyeTsl 110 BapUaHTy 331aHusI U CIeJIaTh
BBIBOJIBI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
cnenyroutye ynpaxHerus: OnpeneanTsb
rapaMeTphbl MOCIeA0BaTEIbHON U
MapauIeJIbHOM CXeM 3aMeIleHNsI HCTOYHHUKA 1O
N3BECTHOMY YYacTKy BHEIIHEH
XapakTepuUCcTUKH. [10CTpONTH BHEIIHIOO
XapaKTepUCTUKY TeHepaTopa MOCTOSHHOTO TOKa
u onpeaenuts ero KII, no umeromumcs
HOMHUHAJIGHBIM JJAHHBIM T€HEPaTOPA.
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:
[3], 5-83
[4], 8-68
2 OJeKTpUUECKUE LETH 38.4 2.0 - 1.0 - 0.5 - 0.4 - 34.5 - Iloozomoexa K mexkyuiemy KOHmMpOJ0:
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CUHYCONJAJIbHOI'O TOKa

HOBTOpeHI/Ie MaTepuajia no pasaciy

2.1 DneKTpuuecKue Uenu 9.1 0.5 - - 0.1 8.5 "DreKTpUuecKue Uenu CHHYCOUIATbHOTO TOKa"
CHUHYCOMJJaJIbHOTO TOKa Camocmosamenvhoe usyuenue
2.2 | Meronp! aHanu3a nernei 9.8 0.5 0.5 - 0.1 8.7 meopemuuecko20 mamepuana: Vzyienue
CHHYCOMJIaJIbHOTO TOKa JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
2.3 | Pexumsl pabotsl neneit | 9.9 0.5 0.5 - 0.1 8.8 "DnexTpuYecKue UEN CHHYCOMAATIbHOrO TOKa"
CHHYCOHMJAJIBHOTO TOKa H3yuenue mamepuanog 1umepamypHbix
2.4 Ilenu ¢ MarHUTHOM 9.6 0.5 - 0.5 0.1 8.5 UCMOYHUKOE:
CBS3BI0 [2], 70-103
[4], 69-151
3 Tpexcda3zusie 19.9 15 0.5 0.5 0.2 17.2 Ilodz0mogKa K meKyuiemy KOHmMpoiio:
AIIEKTPUYECKUE LIETH [ToBTOpEeHue MaTepuaa no paszaety
3.1 Tpexdazubie nenu 10.6 1 0.5 0.5 0.1 8.5 "Tpexda3nbie MeKTpUYCCKue 1enu"”
3.2 OCHOBEI 9.3 0.5 - - 0.1 8.7 Camocmoamensnoe uzyuenue
ANIEKTPOOE30IIaCHOCTH meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjierny
"Tpexda3Hble MEKTPHICCKIE eH"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[4], 159-183
4 [epexomnsie mporeccer | 19.0 15 - 0.1 0.2 17.2 Ilo0zomoeka K meKyuiemy KOHmMPOJiio:
B JINHEHHBIX IToBTOpEHNEe MaTepuaa Mo paszaery
JNEKTPUUECKUX LEMAX "TlepexoaHbIE MPOIECCHI B JIMHEHHBIX
4.1 DneKTpUIecKue 9.2 0.5 - 0.1 0.1 8.5 AIEKTPUIECKUX Lemsix"
CHTHAJIbI Camocmoamenvroe usyuenue
4.2 | TlepexoaHbie IPOIECCHI 9.8 1 - - 0.1 8.7 meopemuyueckozo mamepuana: Vzyuenue
B JINHEHHBIX LETSIX JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"TlepexoaHbIE MPOIECCHI B IMHEHHBIX
JNEKTPUYECKUX Lensix"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 11-36
[4], 184-206
5 ONEeKTPOMArHUTHBIE U 39.1 2.0 15 0.6 04 34.6 Ilod2omogxa Kk mexkyuiemy KOHmMpOIo:
JIEKTPOMEXaHUIECKHUE [ToBTOpEHNEe MaTepuaa o pasziery
YCTpOMCTBa "DIEeKTPOMarHUTHBIE U JIEKTPOMEXaHMUECKUE
5.1 DIeKTPOMAarHUTHBIE 9.1 0.5 - - 0.1 8.5 ycrpoiicTra"
ycTpoiicTBa Camocmoamenvroe usyueHue
5.2 DJIeKTPUUECKUE 9.8 0.5 0.5 - 0.1 8.7 meopemuueckozo mamepuana: Vizyaenue
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MalIvuHbI IEPEMEHHOT'O
TOKa

5.3

OCHOBBI
AJIEKTPOIPUBOJIA

10.1

0.5

0.5

0.3

0.1

8.7

5.4

Konnekropusie
MAaIIAHBI

10.1

0.5

0.5

0.3

0.1

8.7

JIOTIOJIHUTEIBHOTO MaTepuaa o pasjaery
"DNeKTPOMAarHUTHBIE U 3JIEKTPOMEXaHUYECKHE
ycTpoiictaa”

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
paszeny "DIeKTpOMarHUTHBIC U
ANeKTpoMexXaHmIecKue ycTpoicTea". CTyIeHTHI
HEOOXOANMO TIOBTOPUTH TEOPETUIECKUH
Marepuall, pa3odpars NIPUMEPHI PEIICHHS
AQHAJIOTUYHBIX 3a/1a4. IIPOBECTH PacUeThl 110
BapHaHTY 3alaHUS U CAETaTh BEIBOABL. B
Ka4yecTBE 3aJaHUS HCIIOIB3YIOTCA CIEAYIONIHe
ynpaxseHus: Hauepture rpauk MrHOBEHHBIX
3HayeHuit O/[C B IpOBOIHMKE BpalarOIIerocs
SIKOPS1 32 BPEMsi OZTHOTO 000poTa Basa JIs
neyxnomtocHoro I'TIT. [Tosicaure, xak B I'TIT
MOJTy4aeTcs Ha METKaX MOCTOSIHHOE
Hanpspkenue. Jokaxure, uro S1C B
npoBogHukax skops I'TIT uzmensercs Bo
BPEMEHH, a HANPSDKEHUE MEXy IEeTKaMH -
MIOCTOSTHHOE.

H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[1], 38-204

DK3aMeH

36.0

0.3

35.7

Bcero 3a cemecTp

180.0

8.0

4.0

2.0

15

0.3

128.5

35.7

Hroro 3a cemecTp

180.0

8.0

4.0

2.0

15

0.3

164.2

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumiit koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnekmpuueckue yenu nocmoaHH020 Moka

1.1. O6mume cBeneHus Mo FIEKTPOTEXHUKE

OCHOBHBIE TOHSATUS TEOPUU DJIEKTPOMATHUTHOTO IMOJSI W DJEKTpuyeckux 1eneil. OOume
3aKOHBI DJJEKTPUUYCCKUX IIened. DJIEKTPOMArHUTHOE W AJIEKTPOMEXaHWYECKOe IpeoOpa3oBaHUE
SHEPruu. DJIEMEHTHI AICKTPUUECKUX Ienel u ux (pusndeckune cBoicTBa. [[pUHIIMTTHAIEHBIE CXEMBI
JJIeKTpUYeCKUX 1ernei. OCHOBHBIE CBOMCTBA DJJIGKTPUUECKHX IIEMEH C COCPEIOTOYCHHBIMHU
napameTpamH.

1.2. Llenu moCTOSTHHOTO TOKA

DJIEKTPUYECKHE 1IENU MOCTOSHHOIO TOKAa. AHAJIU3 M pacueT leneld MOCTOSHHOTO Toka. Meroa
«CBEPTHIBAHUS LIETIH». AHAIN3 U pacyeT Pa3BETBJIICHHBIX IIETICH MTOCTOSHHOIO TOKA C HECKOJIBKUMHU
UCTOYHUKA. bamanc MomiHOCTeH. DKBUBAJICHTHBIC MPEOOPA30BAHUS B JIMHEHHBIX JJIEKTPHUYCCKHUX
LIETIAX.

1.3. MeTtobl pacueta 1ienei moCTOSTHHOTO TOKa

OO01e MeToAbl pacueTa JMHEHHBIX EKTPUUECKUX Ieneld. MeTo KOHTYpHBIX TOKOB. O0uue
METO/BI pacyeTa JIMHEHHBIX JEKTPUIECKUX Iereil. MeTo 1 y3/I0BbIX HanpshkeHnd. OOmre MeTo b1
pacueTa JINHEHHBIX JJIEKTPUYECKUX Leneil. MeToJ 3KBUBaJICHTHOIO T'eHepaTopa.

2. Dnexkmpuyeckue yenu CUHyCcouoaibHo20 mokd

2.1. DnexkTpuyecKkue Nenyu CHHYCOMIAIbHOTO TOKa

[lepemeHHbII U cuHycOMAANBHBIN TOK. CHHYCOMIadbHbIE TOKH B 3JEKTpUUYecKuX nemnsx ¢ RL-
aneMmeHTtamMu. CunycoupanbHble TOkH B nemix ¢ RC-anemenramu. IlocnenoBarenbHbli
KosiebaTenbHbIi KOHTYp. IlapamnensHbiii KoeOaTebHbI KOHTYP. MOIIHOCTH CHHYCOUIAIBHOTO
ToKa. OnpezeneHue CONpOTUBICHUN 3JIEMEHTOB U Y4aCTKOB LIEIIE.

2.2. MeTonp! aHanu3a 1enei CHHyCOU1aTbHOTO TOKa

3ajaya aHanu3a ILeNed ¢ CUHYCOMJAIbHBIMH TOKaMH. MeTonbpl aHanu3a. OKBHBAJICHTHBIC
npeoOpaszoBanusa. Merozas! aHanuza. CuMmBoanueckuii Mmeroa. 3akoHsl Kupxroda st KOMIJIEKCHBIX
TOKOB M HanpspbkeHui. KoMIUIeKCHbIE COTPOTUBIICHNS U IIPOBOJAUMOCTH ABYXIIOJIOCHUKOB. Pacyer
KOMIUIEKCHBIX TOKOB M HalpsDKEHUH o0OmuMH MeTtojamMu. Meron JBYX Y3J0B M Y3JIOBBIX
HaIpsHKCHUN.

2.3. PesxuMbl pabOTHI Lienel CHHYCOUJAIbHOIO TOKA

Pe3onanc nHanpsokeHuil. Pe3oHanc TOKOB. YacTOTHBIE XapaKTEPUCTUKU DIIEKTPUUYECKUX LICTIEH.
[Tepuoanueckue curHanabl. YacTOTHBIN (CHEKTPaIbHBIN) METOJ pacueTa BBIXOJHBIX HaNpsKEHUH u
TOKOB. JJeKTpuueckue (GuiabTpel. MMHUTAIIMOHHOE MOJETUPOBAaHHME JIMHEHHBIX AIIEKTPUYECKHX
Lenel CHHYCOMAAIBHOIO TOKa. M3MepeHns CHHyCOMAAIBbHBIX TOKOB W HAIPSIKEHUMN, W3MEPEHHE
aKTUBHBIX M PEAKTUBHBIX MOIIHOCTEH, sHepruu. Mcmonp3oBaHue ocruuiorpada aias aHauu3a
LeMel ¢ CUHYCONUIaJIbHBIMU TOKaMHU.

2.4, llenmn ¢ MAarHUTHOM CBSI3BIO

DNeKTpUUYeCKHe TIeMM C MarHUTHOW CBsi3bl0. CXEMHBIE MOJEIM MarHUTHO-CBSI3aHHBIX
aneMeHTOB. Bo3mymHblii Tpanchopmarop. CxemMHas MOAENs MPHUBEACHHOTO HACATU3UPOBAHHOTO
TpanchopmaTopa. PexxumMbr paboThl HaeanTn3upoBaHHOTO TpaHchopmaTopa. OMBITHOE ONPEIEICHIE
napaMeTpoB HJCAM3UPOBAHHOIO TpaHcopMmaTropa U3 OMBITOB XOJIOCTOTO XOJa U KOPOTKOTO



3aMblkaHus. TpaHcopmaTopsl Kak MpeoOpa3oBaTeNd COMPOTHUBICHHWN, TOKOB W HAINpPsDKEHUH.
Pacuert anekTpuueckux 1erneu ¢ TpaHchopMaTopaMu.

3. TD@XGbClS’Hble JleKmpudecKue yenu

3.1. Tpexdazubie nenu

Tpexda3Hple MCTOYHHKHM, NMPUEMHHKH M JMHUU mepenadyd. CXeMHbIE MOJENH HCTOYHHKA,
IPUEMHHUKOB W JIMHUM nepenaun. CUMMeETpUYHas M HECUMMETpHuHas Tpex(aszHas Harpyska B
YeThIpeXNpoBOHONW 1enu. CHUMMeTpUYHas W HECUMMETpHuYHas TpexdaszHas Harpy3ka B
TPEXIPOBOJHBIX LemsaX. TpexdaszHble NeKTpHUUECKUe paclpeAeInTeIbHbIE CETH HANPSHKEHUEM 10
1000 BonbT. UMHUTAIIMOHHOE MOJETUPOBaHHE TpeX(Pa3HOH Lemu.

3.2. OCHOBBI 3IEKTPOOE30TaCHOCTH
YCTpOUCTBO  ANEKTPUYECKUX IHPOBOAOK. KoOMMyTanmuoHHBIE  yCTPOMCTBA, YCTPONCTBA
3alIUTHOTO OTKJIFOYEHUS U UX BBIOOP. OCHOBBI 2JIEKTPOOE30MIaCHOCTH.

4. Hepexodele npouyeccsl 6 JUHCUHBIX AJNeKMPU4eCKux yenix

4.1. DneKTpUUECKre CUTHAJIBI

DNEeKTpUYECKUe CUTHAJIbI U UX BpeMeHHblE mapaMmerpsl. [lepuoaudeckue U HenepuoAUYECKUE
curHasnbl. KommyTanuu B 3JIeKTpHUECKUX LensxX. AHaiau3 npoueccoB noxakiatoyeHus RC-umenu k
MCTOYHUKY IIOCTOSSHHOTO HamnpspKeHUs. AHanu3 ucKkakeHuil curHana B R-L-nenu. Awnamus
ucKaxxeHuil curnangos B RLC- nenu npu aneproanyeckoM mporecce.

4.2. [lepexoHbIe MPOIECCHI B JIMHEHHBIX TEISAX

Knaccuueckuii MeToJ1 pacueTa nepexoHbIX MPOLECCOB B IMHEHHbIX Lemnsax. [Ipumeps! pacuera
NEPEXO/IHBIX MPOLIECCOB B JMHEHHBIX AIEKTPUUYECKUX LEMSAX KIACCUUECKUM METOIOM. 3apsia U
paspsa MHAYKTUBHOM KaTymku. OnepaTopHbI METOJ aHalIM3a JUHEWHBIX 3JIEKTPUUYECKHX LEMeH.
OmnpeneneHne OpPUTMHAIOB IO H300paKEHUSIM TOKOB M HampsbkeHuid. OneparopHble (yHKIUU
nepeJavy Lemnu.

S, 3Jl€Kmp0Ma2Humele U IIeKMPOMEXAHUYECKUE YCMPOUCEad

5.1. DneKTpoOMarHuTHBIE YCTPONCTBA

OcCHOBHBIE MarHUTHbIE BEJIUYMHBI U CBOWCTBAa (PEppOMArHUTHBIX MaTepuanoB. OpHoda3HbIe
TpaHchopmaropbl. Buael u  THnmbl Tpex¢aszHelx TpaHcdopmatopoB. KaranoxHble JaHHBIE
Tpex(da3HbIX TpaHCPOPMATOPOB. DIEKTPOMATHUTHBIE YCTPOHCTBA.

5.2. DnekTpuiecKre MalliHbl IEPEMEHHOTO TOKa

Bpamaromeecss MarHUTHOE IOJI€ U KOHCTPYKIHS CTATOPa NEKTPUIECKUX MAIIUH IIEPEMEHHOIO
Toka. Tpexda3Hblil aCHHXPOHHBIN JIEKTPOABUraTeIb C KOPOTKO3aMKHYTHIM pOTOpOoM. TpexdazHblii
AJIK. VYpaBHEHHUs 3IEKTPUUYECKUX IIeTeld cTaTopa M poTopa. DIEKTPOMArHUTHBIK MOMEHT U
MexaHMuecKas Xxapakrepuctuka. Kartanoxxusie nanusie AJIK.

5.3. OCHOBBI JIEKTPONPUBOAA

CnenuanbHble KOHCTPYKIIMM ACHHXPOHHBIX JBUTaTele. YpaBHEHHE JUHAMUYECKOIO
paBHOBecuss MOMEHTOB. [loHaTne 00 2JIEKTpONMPUBOAEC C ACHHXPOHHBIMH JBUTATEISIMHU.
Tpexdaznble CHHXpOHHBIE MalTMHBL. OCHOBHBIE CBOMCTBA CHHXPOHHOTO T€HEpaTopa mpu padote B
ANEKTPUYECKON CUCTEME.



5.4. KomieKTOpHbIE MallIMHBI

KoHCTpyKuss W TOpuUHUOMN ACHCTBHS KOJUIEKTOPHBIX AJieKTpuueckux MamuH. JC wu
AJIEKTPOMAarHUTHBIA MOMEHT. XapaKTEpHUCTHUKA XOJOCTOr0 XO0Ja Ie€HepaTopa IOCTOSHHOIO TOKa.
CniocoObI peryupoBaHusi CKOPOCTH BpallleHUs ABUTATENs TOCTOSIHHOTO TOKA.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH

01N DN B W —

. DIEeKTpUYECKHE LIEMU OCTOSIHHOTO TOKA;

. e mOCTOSTHHOTO TOKA C HECKOJIbKUMH UCTOYHUKAM;

. OnHo(daszHble eny CUHYCOUIABHOTO TOKA;

. OnHo(daszHbIe 1IenH ¢ MOCIeA0BATEIHFHBIM U TapalIeIbHBIM COCTUHEHUEM PUEMHUKOB;
. Tpexda3znble niemnu;

. DIIEKTpUUECKUE MAIINHBI IOCTOSIHHOTO TOKA;

. TpéxdasHble acCHHXpOHHbBIE ABUTATENH;

. Tpéxdaszaple CHHXpOHHBIC MAIIIHHEI.

3.4. Tembl 1260paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

w

>

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunsl (I'K)

OO0cyxxaenre MaTepralioB o Keiicam pasjena "IJIeKTPUYECKUE LEMH MOCTOSTHHOTO ToKa"
OO6cyxeHrne mMatepualioB Mo Kedcam pazfena "DNeKTpUYECKUe LEeNU CHHYCOHUIATbHOTO
TOKa"
OO6cyxeHne MaTepuanoB Mo keiicam pasaena "Tpexdasznbie anekTpuyeckue mnemnu"
OO6cyxnenue maTepualioB 1o Keiicam paszaena "[lepexonHbie mporecchl B JHMHEHHBIX
ANEKTPUYECKUX Hensax"
OOcyxneHue  MmaTepuajJloB 1O  Kedcam  pasfena  "DIeKTpOMarHUTHbIE U
AIEKTPOMEXAHUUYECKHUE yCcTpoiicTBa"

Texywuti konmpoas (TK)

KoHcynpTanumn HanpaBiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl ISl BBIIIOJIHEHMS
KOHTPOJIbHBIX MEPOTIPUATHH 10 pa3zieny "DIIeKTpUUYeCKUe 1IENH MOCTOSHHOro ToKa"
KoHcynpTanuu HanpaBieHbl HA NOJyYEHUE MHAWBUIYAIBHOTO 3aaHMsl U1l BBIIIOJTHEHMS
KOHTPOJIbHBIX MEPONIPUATHH 1O pazjaeny "DIeKTpuyecKue enyu CHHYCOUAaIbHOT0 ToKa"
KoHcynpTanuu HanpaBiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl U1l BBIIOJIHEHMS
KOHTPOJIbHBIX MEPOTIPUATHIL 110 pa3neny "TpexdasHbie anekTpuyeckue uenu"
KoHcynpranuu HanpaBieHbl Ha MOJyYEHUE UHAMBUAYAIBHOIO 3aJaHus Ul BBIIIOJHEHUS
KOHTPOJIBHBIX ~MeponpusTuii mo pazgeny '"[lepexomHble mporecchl B JMHEHHBIX
ANEKTPUYECKUX Hensax"

KoHncynpranum HanpaBieHbl Ha MOJy4YE€HUE MHAWBHUIYAbHOTO 3aJaHUsl 711 BBIMOIHEHUS
KOHTPOJIbHBIX MEPONPUATUN O pasfeny "OJIEKTPOMAarHUTHBIE U 3JIEKTPOMEXAHUUECKUE
ycTpoiicta"

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U GOpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3aryiaHupOBaHHbIE PE3YIbTaThl 00y4EHUs
0 AUCIMILINHE
(B COOTBETCTBUH C pa3aeiioM 1)

Kol naankaTopoB

Howmep paznena
JTVCIUIUTUHBI (B
COOTBETCTBHUU C 11.3.1)

1]2]3]4]5

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

3HATE:

IMPUHIIHUIIBI I[ef/'ICTBI/ISI 1 OCHOBHBIC
KOJIMYCCTBCHHBIC 1 KAYCCTBCHHBIC METO/IbI
aHajJIn3a

OIIK-1(KommeTreHmus)

TectupoBanne/CuHycON1aIbHBIE TOKH B
UIEKTPUUECKUX LEIsIX

CIOCOOBI ¥ CPEJICTBA U3MEPEHHUS
JIIEKTPUYECKUX NapAMETPOB YCTPOMICTB

OIIK-1(KomrmereHius)

TectupoBanue/IlepexoaHbie TPOIECCH B IMHEHHBIX

OJICKTPHUYCCKUX HECIIAX

OCHOBBI JICKTP0OOE30IIaCHOCTH U OCHOBHBIC
CpeJicTBa €€ 00eCTICUeHHs

OIIK-1(KomrmereHius)

TectupoBanue/IlonsTue o TpexdazHbIX
DICKTPUUYCCKUX IETISX

YMmerh:

KBJIM(UIIMPOBAHHO MOJIH30BATHCS
YCTPOMCTBAMU PA3JIMYHBIX CUCTEM

OIIK-1(Kommerenius)

Pacuetno-rpaduueckas pabora/PacueTHoe 3a1anme

"[lenn nocTosHHOTO TOKA"

IPUMEHSATH [000CHOBAaHHO BBIOUPATH |
yCTpoiicTBa B cBOE po(hecCHOHATIBLHOM
JESITEIbHOCTH

OIIK-1(Kommerenius)

Pacuetno-rpaduueckas pabora/PacueTHoe 3a1anue

"DnexkTpruueckre MallHbl IOCTOSIHHOTO TOKa"
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. [TepexoiHbIE POLIECCHI B JIMHEHHBIX AekTpuueckux uemnsx (TectupoBanue)
2. Ilonstue o Tpexda3zubix anekrpuueckux nensax (Tecruposanue)
3. CunycouganbHble TOKU B 3nekTpuyeckux 1emnsix (TectupoBanue)

Dopma peanuzaruu: [lucemennas padota
1. Pacuernoe 3ampanue "llenn nocrosinHoro ToKa" (PacuerHo-rpaduyeckas pabora)
2. PacuetHoe 3aganue "DIeKTpUUECKUE MAIIUHBI TOCTOSHHOTO Toka" (PacueTHo-rpaduueckas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne7)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHUU CEMECTPOBOM U aTTECTALlMOHHOMN COCTaBIISIOIINX

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Kucenes, B. W. OnexkTporexHuka u 31eKTpoHHUKa. T.2. DIeKTpOMarHUTHBIE YCTPONCTBA U
AIIEKTPUYECKUE MAILLIMHBI | YUEOHUK U MPAKTUKYM JJISl CTYJEHTOB BY30B, O0yJaroIuxcs 1o
WH)XEHEpHO-TeXHUYecKuM HarpasieHusm / B. Y. Kucenes, 3. B. Ky3nenos, A. 1. Konbiios ; o61m.
pen. B. I1. Jlyausn. — 2-¢ u3a., nepepad. u mon. — Mocksa : FOpaiit, 2020. — 184 c. — (Bsicmiee
oOpa3oBanue). — 1-e uza. Beixoguio nofx pea. B. I'. I'epacumosa. — ISBN 978-5-534-01026-8.;

2. Mapuenko, A. JI. DnexkTpoTexHuka 1 31ekTpoHuka: B 2 T. T.1. DnekrpoTexHuka : ydeOHUK AJs
BY30B [0 HEAIEKTPUYECKUM HAIPABJICHUAM MOATOTOBKU OaKaIaBpOB U AUIIIIOMUPOBAHHBIX
cnenuanuctos / A. JI. Mapuenko, 10. ®@. Onaguuii. — M. : UHOPA-M, 2021. — 574 c. — (Bsiciiee
oOpasoBanue). — ISBN 978-5-16-009870-8.;

3. Martsees 1O. B.- "O6mas snextpoTexHuka u sekTponuka', M3narensctBo: "Cel'Y",
CeBactomnons, 2022 - (232 c.)

https://e.lanbook.com/book/301637;

4. Ky3nenos, J. B. DnekTpoTeXHUKa U AIEKTpOHUKA. T.1. DneKTpruueckne u MarHUTHBIE LIENN :
y4e€OHUK U MPAKTUKYM JJI CTYJI€HTOB BY30B, O0yUaIOIIUXCSI 10 HHKEHEPHO-TEXHUYECKUM
HanpasienusM / O. B. Ky3nenos ; oour. pen. B. I1. JIynun. — 2-e uzn., nepepa0. u gomn. — Mocksa :
FOpaiit, 2020. — 255 c. — (Bsicmee oopaszoBanue). — ISBN 978-5-534-00356-7..

12



5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
7. Baza OTKPBITBHIX JaHHBIX NPO(ecCHOHANBHBIX CTAHAAPTOB MHUHHCTEpPCTBA TPyAa U
connaJbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Butusi PO -

http://www.economy.gov.ru

9. ba3a oTKkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenne
HAaUMCHOBaHHE
Y4eOHbIe ayIUTOPUH IS K-417/1, CTOJI IIPENOAABATEIISL, CTOJI KOMIIBIOTEPHBIH,
MpOBeJCHUS JIEKIIMOHHBIX | KommnbproTepHblit | mkad 1S TOKYMEHTOB, Kad A7 OJEXKIbI, CTOI
3aHATUI U TEKYIETO kiacc UJ1O MHCbMEHHBII, KOMITBIOTEPHAS CETh C BBIXOJIOM B
KOHTPOJIA NHutepHer, 1ocka MapKepHas epeIBHKHAs,
KOMITHIOTEP MEPCOHATBHBIN, IPUHTED,
KOHIHUIIMOHED, CTeHT MHHOPMAITMOHHBII
VYyeOHble ayAUTOPUH IS XK-417/1, CTOJI TIPEII0IaBaTENS, CTOJI KOMIIBIOTEPHBIH,
MPOBEACHUS Komnerotepusiit | mkad s JOKYMEHTOB, IKad A7 OJ€XK/Ibl, CTOJ
MPAKTUYECKUX 3aHIATUH, kiacc UJ10 MMHUCbMEHHBIN, KOMITBIOTEPHAsL CETh C BBIXOJIOM B
KP u KII HuTepHeT, nocka MapKepHas nepeIBUKHas,
KOMITHIOTEP MEPCOHATBHBIN, IPUHTED,
KOHIUIIMOHED, CTeHT MHOOPMAITMOHHBII
VYyeOHble ayAUTOPUH IS XK-417/1, CTOJI IIPEI0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
MIPOBEACHUS Komnbrotepusiit | mkad s JOKYMEHTOB, IIKad A7 OJ€XK/Ibl, CTOJ
MIPOMEKYTOUHOMU knacc UJ10O MMHUCbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJIOM B
aTTecTaluuu HNuTepHeT, 10cka MapKepHas epeIBIKHAas,
KOMITbIOTEP MEePCOHANBHBIN, IPUHTED,
KOHJIUITUOHED, CTeH]T MH()OPMAITMOHHBIN
[Tomemenus ans K-417/1, CTOJI IPEI0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOATEIIbHON Komnbrotepusiit | mkad sl JOKYMEHTOB, IIKad A7 0J€XK/Ibl, CTOJ
paboThI kimacc 10 MMHCbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJIOM B
HNuTepHeT, 1ocka MapKepHas epeIBHKHAs,
KOMITbIOTEP MEPCOHANBHBIN, IPUHTED,
KOHJIUITUOHED, CTeH]T MH()OPMAITMOHHBIH
ITomemenus ans 2K-2000, CTOJI, CTYJI, KOMIIBIOTEP MEPCOHAIBHBIM,
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KOHCYJIbTUPOBaHUS Kondepeni-3an KOHUIIOHED
naa0
[Tomemenus st K-417 /2a, CTeJUIaX ISl XpaHEHUsl MHBEHTAaps, dKpaH,
xpaHeHust ooopynoBanusi | [lomemenue nms yKa3Ka, apXUBHBIC JOKYMEHTHI, TUTIJIOMHbBIC U
1 y4eOHOro UHBEHTaps WHBEHTapsI KypCOBbI€ pabOThI CTYIEHTOB, KaHIIETSAPCKUI

IIPUHAUICKHOCTH, CIIOPTUBHBIN UHBEHTApPb,
XO3511ICTBEHHBIN MHBEHTAPb, 3al1aCHbIE
KOMIUIEKTYIOIHE Uit 000pyI0BaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

BJIQKTPOTCXHI/IKa

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1 Pacuernoe 3ananue "llenu nmoctossHHOrO TOKa" (PacueTHo-rpaduyeckas pabora)
KM-2 CunycounnanbHble TOKH B JIeKTprueckux nersx (TectupoBanue)
KM-3 Tlonsarue o Tpexda3Hbix anekTpudeckux memnsx (TectupoBaHue)

KM-4 IlepexoaHbie mpoLecchl B IMHEUHBIX eKTpruyeckux Lemnsax (TectupoBanue)

KM-5 Pacuernoe 3aanue "DaeKTpUUYECKHE MAIIMHBI TOCTOSIHHOTO ToKa" (PacyeTHo-rpaduyeckas

pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnpekc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4 S
paznena Henens 3 6 9 12 15
KM:
1 DJeKTpUYECKUe 1IeTH IOCTOSHHOIO TOKA
11 OO61re cBeeHUsI 110 JIEKTPOTEXHUKE +
1.2 [leru mocTosTHHOTO TOKA +
1.3 Meroap!l pacuera Leneu moCTOSTHHOTO TOKa +
2 DJeKTpUYeCcKre e CHHYCOUIaTbHOTO TOKa
2.1 DNeKTpUYeCcKHe LEeNU CUHYCOUIaTbHOIO TOKA +
2.2 MeTto1bl aHaMM3a 1enel CHHYCOUAAILHOTO TOKa +
2.3 PexxuMbl paOoThI Lienei CHHYCOUJaIbHOTO TOKa +
2.4 [lenmn ¢ MarHUTHOM CBSI3BIO +
3 TpexdasHble 271eKTpHUECcKue 1ernu
3.1 Tpexdasnslie nenu +
3.2 OCHOBBI 2JIEKTPOOE30IIaCHOCTH +
4 [TepexomHbIe TPOIIECCH B TMHEHHBIX
AIIEKTPUUYECKHX IETIIX
4.1 DIIEKTPUYECKHE CUTHAJIBI +
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4.2 [IepexoaHbie TPOLIECCHI B TMHEUHBIX LETISIX +
5 DNEeKTPOMarHUTHbBIE U 3JIEKTPOMEXaHUYECKUE
YCTPOMCTBA

5.1 DJIeKTPOMAarHUTHBIE YCTPOHCTBA +

5.2 DNeKTpUYecKUe MalIMHbBI IEPEMEHHOTO TOKa +

5.3 OCHOBBI JICKTPOITPUBOIA +

5.4 KomnekTopHbpie MaIvHbI +
Bec KM, %: | 25 15 15 15 30
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