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Jexknun
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HpaKTuquKne 3aHATHA
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He NMPeyCMOTPEeHO YUeOHbIM IIAHOM
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1 cemectp - 77,5 uaca;
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HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
eab ocBOCHUS AUCUMIIMHBI. H3yYCHUE OCHOB JIEKTPOTEXHUKH U HJIEKTPOHUKHU
3agauu AMCUMIIMHBI
- N3y4CHHE OCHOBHBIX METOJIOB PacyeTa U aHAJIN3a JJICKTPUUYECKUX LIETICH;
- U3yYEHHUE MTOITYIIPOBOJHUKOBBIX YCTPONCTB U OCHOB CXEMOTEXHUKH.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIeTeHINIi:

KOII U HAMMECHOBAaHHUE KO,H 1 HAMMECHOBAaHHue gaﬂﬂaHI/IPOBaHHble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpa TOCTHKCHUSA
KOMIIETCHIIUHA
[1K-3 CniocoOHOCTH N/I-1nx-3 Bnageer naBpikamu | 3HaThb.
MPUHUMATh y4acTHE B paboTHI C - MCTO/ZIbI pacieTa 1 aHaJln3a
MaTEeMaTU4eCKOM U AJIEKTPOIHEPrETUYECKUMU U JJIEKTPHICCKUX CXEM,
KOMITBIOTEPHOM ANIEKTPOTEXHUYECKHUMHU - OCHOBHYIO 2JICMCHTHYIO 0a3y B
MOJICJINPOBAaHUU B CHUCTEMaMH, YCTPONCTBAMHU SJICKTPOTCXHUKC U 3JICKTPOHHKC.
AIEKTPOIHEPIreTUKE U CUJIOBOI 3JIEKTPOHUKHU U
IIEKTPOTEXHUKE OpraHu3aluy mpouecca YMCTb. 5
06paboTKH ¥ aHaIN3a - IPUMEHSTH CXEMbI aHATIOTOBOW U
uH(OpMALIY U(POBON CXEMOTEXHUKHU IS PEIICHUS
IIPAKTUYECKUX 3a7auy;
- pacCUUTHIBATh JTUHEIHbBIE NIEKTPUUECKHE
Lenu.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOW MpOrpaMMme
MonenupoBaHue B dJIEKTpOdHEpreTuke u anekrporexHuke (manee — OIIOII), HanpaBieHus! MOATOTOBKU
13.04.02 DnexkTposHEpPreTHKa W JJIEKTPOTEXHUKA, YpPOBEHb OO0Opa30oBaHUA: BbICIIEe OOpa3OBaHHE -
Marucrparypa.

basupyercs Ha ypoBHe BbIclIero oOpa3oBanus (0akaiaBpuaT, ClIEHUAINTET).

Pe3ynbpTaThl 00y4eHus, MoydyeHHbIE TP OCBOEHUH JUCHUIUIMHBL, HEOOXOIUMBI IIPU BBITOJHEHUN
BBIITYCKHOM KBaJTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHEIE TTOHATHS U 12 1 4 - 2 - - - - - 6 - Iloozomoska K mekywiemy KOHMpPOJI0:
METOJIbI pacuera [ToBTOpEHUe MaTepHaa mo pasaeny
JINHEWHBIX 1lenei "OCHOBHBIE TIOHATHS U METOJIBI pacyeTa
IMOCTOSIHHOT'O TOKa JIMHEHHBIX 1IENel OCTOSHHOrO ToKa"

1.1 OCHOBHEIE TTOHATHSA U 12 4 - 2 - - - - - 6 - Iloozomosxka K KOHmMpoOILHOU pabome:
METO/bl pacyeTa N3yyenne matepuanoB 1o pazaeny OCHOBHbBIE
JIMHEHHBIX ICIeH MIOHATHUS W METOJBI pacueTa JIMHSHHBIX IeTiel

IIOCTOSIHHOTO TOKa IMOCTOSIHHOI'O TOKA U ITOJATOTOBKA K
KOHTPOJBHOI pabote
Ilo0zomoeKka K npakmuueckum 3anamuam:
W3yuenue marepuana no pazzaeny "OCHOBHbIE
MIOHSATHUS M METOJBI pacueTa JIMHSHHBIX IeTel
MMOCTOSIHHOI'O TOKA'" IMOATOTOBKA K BBIIIOJHEHHUIO
3a/laHui Ha MMPAKTUIECKUX 3aHATUIX
Camocmoamebnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"OCHOBHBIE IOHATHS U METOJIBI pacyera
JIMHEWHBIX LeNeH MMOCTOSIHHOrO ToKa'"
H3yuenue mamepuanoe 1umepamypHsix
UCHLOUHUKOB:
[1], 30-59
[6], 26-45
2 OCHOBHEIE TIOHATHS U 26 8 - 6 - - - - - 12 - IToozomoeka Kk mekywemy KOHmMpOoJiio:
METOJIbI pacyera [ToBTOpEeHNE MaTepHralia o pasaeny
JINHEUHBIX "OCHOBHBIE MTOHITHSI U METOJIBI pacyeTa
3JIEKTPUYECKUX Ienei JIMHEWHBIX JIEKTPUYECKUX LIETIEH MEPEMEHHOTO
MIEPEMEHHOTO TOKA. TOKa. MONTHOCTH B 1M CHHYCOUJATLHOTO
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MoOIIHOCTH B LIEMH

CUHYCOMJAJIbHOT'O TOKA.

DNEeKTpUUECKHe LEMH C
WHIYKTHBHO-
CBSI3aHHBIMH

ayieMeHTaMu. Pe3onanc

M COTJIaCOBaHUE

TOKa. DJNEKTPUYECKHUE e C HUHAYKTUBHO-
CBSI3aHHBIMH dJIEeMEeHTaMH. Pe3oHaHc u
coriacoBanue"

Iloozomoexa K KOHmMPOILHOIUL pabome:
Wzyuenne matepuanos 1o pas3aery OCHOBHEIC
TIOHSATHS ¥ METOMBI pacueTa JIMHEHHBIX
ANEKTPUUYECKUX IIeTIeH IIepeMEeHHOT0 TOKa.

2.1 OCHOBHBIE TIOHATHS U 26 12 MoOIIHOCTB B IENH CUHYCOUAAIBHOTO TOKA.

METO/IBI pacueTa DJIEeKTpUYECcKHe TN ¢ HHAYKTHBHO-

JIMHEHHBIX CBSI3aHHBIMU 3JIeMeHTaMuU. Pe3oHaHc u
ANIEKTPUUYECKUX IeTeit COTJIACOBAHUE U IOJATOTOBKA K KOHTPOJIBHOM
MEpPEMEHHOT0 TOKa. pabore
MOIITHOCTH B IIeTIH Ilo020mo6Ka K npaKmuuecKum 3aHAMUAM:
CHHYCOUJAJIBHOTO TOKa. Nzyyenne matepuana no pazaeny "OCHOBHbIE
OneKTpUUecKue Lemu ¢ MOHATHUS U METO/BI pacueTa JIMHEHHBIX
WHIYKTHUBHO- NIEKTPUUECKHX LETIeH TEPEMEHHOTO TOKa.
CBSI3aHHBIMHU MOIIIHOCTD B €N CHHYCONUIAIBHOTO TOKA.
aneMeHTamMu. Pe3oHaHc DJIEeKTpUYEcKHe T ¢ HHAYKTHBHO-

1 COTJIACOBaHHE CBSI3aHHBIMU JJIEMEHTaMH. Pe3oHaHC n
corylacoBaHue" IMOJrOTOBKA K BHIIIOJTHEHHIO
3a7aHUH Ha IPaKTHIECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"OCHOBHBIE TIOHATHS U METOJIBI pacyera
JIMHEMHBIX JIEKTPUUECKUX LIeNIEeH IEPEMEHHOTO
TOKa. MOIITHOCTH B [IENIN CHHYCOUIAILHOTO
TOKA. DIEKTPUUYECKHE LIETIH C WHIyKTHBHO-
CBSI3aHHBIMU JJIEMEHTaMH. Pe3oHaHc
corjacoBanue"

H3yuenue mamepuanog 1umepamyprbix
UCHIOUHUKOB:
[1], 61-114
3 Tpexda3zusie 12 6 Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
AIIEKTPUYECKHE TIeTTH [ToBTOpenne maTepuana 1Mo pasaeiny
3.1 Tpexdazusie 12 6 "Tpexdaszubie aIeKTpuIecKue memnu"

QJICKTPUYCCKUE LECTTN

Iloozomoexa kK npakmuyecKum 3aHAMUAM:
N3ydenne matepuana no pazaeny "TpexdasHbie
AIEKTPUYECKHUE TeH" TTOArOTOBKA K




BBINIOJIHEHUIO 3aJIaHUM Ha MPAaKTUYCCKUX
3aHATHAX

H3yuenue mamepuanog 1umepamypHsix
UCMOUYHUKO6.

[1], 169-180
4 [lepexomnbie mporecch 12 6 Iloozomoeka K meKyuiemy KOHmMPOJIo:
B JIJMHEMHBIX LEMSX C [loBTOpEHNE MaTepuaia no pasaeny
COCPETOTOUCHHBIMHU "[lepexoHbIe TPOLIECCH! B IMHEHHBIX LETAX C
napamMeTpamu COCPEAOTOUCHHBIMH ITapaMeTpamu”
4.1 | Ilepexonnble mpoLEeCcCH 12 6 Ilodzomoexa K npaKkmuuecKum 3aHAMuUAM:
B JIMHEMHBIX LEMSX C Wzyuenne maTepuana no paszgeny "[lepexoausie
COCPEeI0TOUCHHBIMU MPOLIECCHI B JINHEHHBIX 1IETSIX C
napameTpamu COCpeI0OTOUEHHBIMH MTapaMeTpaMu' MOATOTOBKA
K BBINIOJIHEHHIO 33/IaHUH HA MPAKTUUECKUX
3aHATHAX
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
"[lepexoaHble MPOLIECCHI B IMHEHHBIX LIETAX C
COCPEAOTOUYCHHBIMH ITapaMeTpamu”
H3yuenue mamepuanog 1umepamypnbix
UCIMOYHUKOG:
[1], 234-278
5 YcTaHOBUBIINECS U 20 12 Ilo0zomoeKka K mekyuiemy KOHmpoio:
MepeXOAHbIE POIECCHI IToBTOpeHne MaTepuana 1o pasaeiny
B LIETISAX C "YcTaHOBHBIIIKECS U TIEPEXOIHBIE TIPOIIECCHI B
pacnpeneneHHbIMI LETISIX C paclpeesIeHHBIME ITapaMeTpamMu’
napameTpaMu Ilo0z0mogKka K KOHMPOILHOU padome:
5.1 YcranoBuBIIKECS U 20 12 W3yuenne maTepHanoB Mo pasaeny

HIepEXOAHBIE TIPOLIECCHI
B IIEMSIX C
pacnpeneneHHbIMU
rapameTpamu

YcTaHOBHMBIIMECS U TIEPEXO/IHBIE TPOLIECCHI B
LETSIX C paclpe/ieIeHHBIMHU ITapaMeTpaMu 1
MIOJITOTOBKA K KOHTPOJIbHOU paboTe
Ilo020mogka K npakmuueckum 3auAmMuam:
W3yuenne maTepuana 1o pasaeny

"Y cTaHOBHBIINECS U IIEPEXOTHBIC TIPOIIECCHI B
LETSIX C paclpeesIeHHBIME ITapaMeTpamMu’
MIOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MIPAKTUYECKHUX 3aHATUAX

Camocmoamenvroe usyueHue




meopemuueckozo mamepuana: VIsyaenue
JIOTIOJIHUTENBHOTO MaTepuaa 1o pasjery
"YcTaHOBUBIIMECS U IEPEXOHBIC IPOLIECCHI B
LENSAX C paclpeAeIeHHbBIMA TapaMeTpaMn’
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 344-365
[7], 121-146
6 OCHOBHBIE THITBI 16 Iloozomoeka K meKyuiemy KOHmMPOJII0:
TIOJTYTIPOBOTHIKOBBIX [ToBTOpeHNe MaTepHaa 1mo pasaeny
pudopoB "OCHOBHBIE THIIBI TOJIYTIPOBOAHUKOBBIX
6.1 OCHOBHBIE THIIBI 16 npudopos"
MOJTYTIPOBOTHUKOBBIX IloozomogKa K npaKmu4ecKum 3aHAMUAM:
pubopoB Nzyyenne marepuana no pazaeny "OCHOBHbIE
THIIBI IOJTYPOBOTHUKOBBIX TIPHOOPOB"
MIOJITOTOBKA K BBIMOJHEHUIO 3aJaHUN Ha
MPAaKTUIECKUX 3aHATUIX
CamocmosamensbHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"OCHOBHBIE TUIIBI OJYIPOBOIHUKOBBIX
pu6opos"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], 30-46
[3], 156-230
7 Amnarnorosas 14 IlodzomogKa K meKkyuiemy KOHmMpOJo:
CXEMOTEXHHUKa IToBTOpeHNe MaTepHuaa 1o pasaeiy
7.1 AHanoroast 14 " AHaJN0roBasi CXeMOTEXHHKA"
CXEMOTEXHHUKa Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:

W3yuenue matepuana no paszaeny "AHanoronas
CXEMOTEXHHUKA" MOArOTOBKA K BHINOJIHEHHIO
3aJaHUi HAa MPAKTUYECKUX 3aHATUSIX
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery

" AHanmoroBas cCXxeMOTeXHHKa"

H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[4], 1-12

8 Hudposas 14 4 - 4 - 6 - Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
CXEMOTCXHHUKA [ToBTOpeHUEe MaTepHuaa Mo pasaety
8.1 Hudposas 14 4 - 4 - 6 - "Lludposas cxemoTexHnka"
CXEMOTCXHHUKA Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne matepuana mo paszgeny "LHudposas
CXEMOTEXHHKA" TIOATOTOBKA K BHITIOTHEHUIO
3aJaHUN Ha MIPAKTUICCKUAX 3aHATHIX
CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aeny
"Lludposas cxemoTexHuka"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKO8:
[5], 2-15
DKk3aMeH 18.0 - - - 0.5 - 155
Bcero 3a cemectp 144.0 32 - 32 0.5 62 15.5
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 715

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcnosHble noHsmusa U Memoobl pacyema JUHEUHbIX Yenel NOCMOSIHH020 MOKA

1.1. OcHOBHBIE TOHATHS U METObI pacueTa JUHEHHBIX IENEH MOCTOSHHOTO TOKA

OneMeHTbl M mapameTrpbl 1Henedl. lLlemn ¢ cocpeOTOYEHHBIMM U PaCHpPEICICHHBIMU
napamMeTpaMH, JMHEHHbIE W HEJIMHEHHBbIC Ilenu. 3akoHbl Kupxrodpa m Oma, KOMIOHEHTHBIC
YpaBHEHUsI DJEMEHTOB OJJICKTPUYECKUX Ienedl. AKTHBHbIE M TAaCCUBHBIE JJIEMEHTHI LETel
MOCTOSTHHOTO TOKA, JBYXIOJIIOCHUKHA M MHOTOIOIIOCHUKH. [I[pUEMHUKN ¥ UCTOUYHUKH SHEPTUU, UX
BHEILIHUE U BOJIbTAMIIEPHBIC XAPAKTEPUCTUKH, CXEMbI 3aMEILEHUS UCTOYHUKOB SHEPTUH U PEKUMBI
ux pabotbl. bamanc moumrHocredt menu. Ilepegaua sHepruu OT aKTUBHOTO JBYXIIOJIIOCHHKA K
MACCUBHOMY. ODKBUBAJICHTHBIE NPEOOpPA30BaHUs IJICKTPUUECKUX IETe M OCHOBAaHHBIM HA HHX
METO/Ibl pacuera Ieneil. MeTos1 SKBUBaJIEHTHOTO TeHepaTopa. TeopeMa KOMIEHCAINH, TPUHIIUITBI
HAJIO’KEHUSI, B3aUMHOCTH, JIMHEHHBIE COOTHOIICHUS MEX]y HAIPsSOHKEHUSAMH W TOKaMu. MeToibl
Y3JI0BBIX MMOTEHIIMAJIOB U KOHTYPHBIX TOKOB.

2. OcHogHble NOHAMUSL U MEmOObl pacuema JUHECUHBIX AJleKmpudecKux ueneﬁ nepemerrozo
moxa. Mownocmo 6 yenu CMHVCOManZbHOZO moKd. Qﬂekmputtecmte uenu c MH@VKWZM(S‘HO'
CBA3AHHbIMU demenmamu. Pezonanc u cocracosanue

2.1. OcHOBHbBIE IOHATHS U METO/IbI pacueTa JUHEHHBIX 3JEKTPUUECKUX Lenel NepeMeHHOTo
TOKa. MOIIHOCTH B LIENH CUHYCOUAAIBHOTO TOKA. DJIEKTPUUYECKUE L€ C HHAYKTUBHO-
CBsI3aHHBIMU 3JIeMeHTaMU. Pe3oHaHc 1 cornacoBanue

Cunyconpanbubie D/1C, HampspkeHus ¥ Toku. Mcrounuku cunycounainbHbix OJ[C U TOKOB.
JeiicTByromue u cpeauue 3HaueHus nepuoguueckux IJ[C, HampspkeHu u TokoB. M300pakeHue
CUHYCOMIAJbHBIX (PYHKIMA BPEMEHHM KOMIUIEKCHBIMU YHUCIAMU. BEKTOpHbBIE U TONOJOTHYECKUE
nuarpaMmsbl. KoMIjiekcHbIEe TOKHM, HaIlpsDKEHUS, CONPOTUBIICHUS U NPOBOAUMOCTU. AKTHBHBIE U
PEaKTUBHBIE COCTaBISIOIIME KOMIUIEKCHBIX TOKOB M  HANpsDKEHUM, CONPOTHBICHUNH H
IIPOBOAMMOCTEN. AKTHBHAs, PEAKTHBHAs, KOMIUIEKCHAas M IIOJIHAs MOIIHOCTH. MrHOBeHHas
MOIIIHOCTh M KOJIeOaHHS SHEPIMM B 1LIENM CHHYCOWJANBbHOro TOKa. [loHsATHE O KOMIIeHcaluu
peakTUBHOM MoIIHOCTH. [lepenaua MakCMMalbHOM MOIIHOCTH OT HMCTOYHHMKA K IPHUEMHHKY.
TpeyronbHUKU TOKOB, HANPSHKEHUH, COPOTUBIIEHUH, TPOBOAUMOCTEN 1 MoliHOCcTel. 3akoHbl OMa
u Kupxroda B kommiexkcHoit popme. KoMmruiekcHblii MeTon aHanu3a snektpudeckoit nenu. 3C
camo- U B3aUMOMHAYKIMHU. NHIYKTUBHO-CBA3aHHbBIE AJIEMEHTHI AJIEKTpUUecKoi 1enu. PacueT nenu
IpU HAJINYUM MHAYKTUBHO-CBSI3aHHBIX  JJIEMEHTOB, MAarHMTHas pasBs3ka. Bo3aymHbii
Tpancopmarop. Mneanbusiii Tpanchopmarop. bananc MomHocTel B ey CHHYCOMJAIBHOTO TOKA.
SIBneHME pe30HaHca B LENAX IIPU MOCIEN0BATEIPHOM U NAPAJUIEIIBHOM COEIMHEHUH JJIEMEHTOB R,
L u C. YacToTHBIE XapaKTEpUCTUKU LIENEH C MOCIeI0BaTEIbHBIM U MapajlieIbHbIM COETUMHEHUEM
R, L u C, a Takxe nenei, CoaepKaliux TOJIbKO PEaKTUBHBIE DJIEMEHTHI.

3. Tpexchasnvle anekmpuyeckue yenu

3.1. TpexdasHble 2eKTPUIECKHE LEMH

Tpexdazubie nenu. Pa3Hple W JMHEWHbIE TOKM W HamnpsokeHus. TpexdasHble HMCTOYHUKU
DHEPIUM M HArpy3KH, BpaIIAOLIEeCss MarHUTHOE I0J€ W IPUHLUI ACUCTBUSA ACUHXPOHHOIO U
CUHXpPOHHOrO jBurateneid. PacueTsl M BEKTOpHBIE JAMAarpaMMbl Tpex(asHbIX Ierned B
CUMMETPUYHBIX M HECHUMMETPHUYHBIX pPEXUMax. ODKBHUBAJCHTHBIE CXeMbl TpeX(a3HbIX IJIHMHUH.
MoruHocTH B Tpex(a3HbIX LIETsX.

4. HepexoOHble npoyeccyl 8 TUHEUHbIX YEeNnsx C COCD@()OI’I’ZO'-!EHHblMM napamempamu

4.1. IlepexoaHble MPOLECCHI B INHEWHBIX LENAX C COCPENOTOUCHHBIMHU ITapaMeTpamMu



[TonsiTve © meEpeXOJHOM MpoIecce M KOMMYTalUAX B ILEMsIX. 3aKOHbl KOMMYTAllMH.
Knaccuueckuit meron pacdera mepexoaHbIX mnpoueccoB. COOCTBEHHbIE YAaCTOThI U IMOCTOSHHAs
BpeMeHH nenu. CBOOOAHbIE U NMPHHYKICHHbIC, MPEXOISIINe U YCTAHOBUBIIUECS COCTABIISIOIINE
IIEPEXOJHBIX TOKOB M HanpshDkeHMH. llepexogHble npomecchl B LEMSIX € OJHUM HAaKOIUTEIEM
sHepruu. IlepexonHble IpoLEecCh B LENAX C ABYMs HAaKONUTEIIMU 3HEepruu. OnepaTopHbId METOL
pacuera JIEKTPUYECKOH LIETIH.

5. Yemanosusuwuecs u nepexodele npouyeccsl 6 yenix ¢ pacnpe()eﬂeHHbmu napamempamu

5.1. YcTaHOBUBIIKECS U IIEPEXOJHBIE ITPOLIECCHI B LIEIAX C PACIIPEAEICHHBIMU ITapaMETPaMu

Ilenu ¢ pacrpeneieHHbIMU ITapaMeTpamu. [[JIMHHBIE TMHUU U BOJHOBBIE MIPOLIECCHI: OCHOBHBIE
NOHSATHS. YPaBHEHHs OJHOPOJHOM [BYXIIPOBOJHOW JJIMHHOW JMHMHU. [lepBHuHBIE mapamMeTpbl
JVUHUU. YCTAaHOBUBIIUWCA pEXUM B OJHOPOAHOW JUIMHHOM JMHUM. BTOpHYHBIE mapaMmeTpbl
JUIMHHOM JIMHUW. YPaBHEHUS OJHOPOAHOM JJIMHHOW JIMHUM C OKCIOHCHUMAIBHBIMA U
runepOomyeckuMn  QyHKIHUAMU. BXOmHOE CONpOTHBICHHWE ITMHHON JIMHUH. berymme BOJHBI
BosiHpl M MOIIHOCTH B JJIMHHOM JMHHU C COIVIACOBAHHOM Harpy3kol. J[nuHHas nuHus 0Oe3
UCKQKEHUH, JUIMHHAs JUHUA Oe3 moTeph. SIBieHue crosumx BoiaH. Koaddummenrst,
XapaKTEepU3yIOIIME YCTaHOBUBLIMECS DPEKUMBl B JIMHHBIX JUHMX. [lepexomssle mpoueccel B
OJIHOPOJHBIX JIMHUSAX: MPOUCXOKJIEHUE BOJIH; Majaroliue, oOpaTHbIE, MPEIOMIICHHBIE BOJIHBI;
MHOIOKpPAaTHOE OTPaK€HUE BOJH. PemieHnii ypaBHEHMH OJHOPOIHON JIMHUU IIPU IEPEXOAHOM
IpoLEecCe KJIACCUUECKUM M ONepaTOpHbIM MeTofaMu. OCOOEHHOCTH MEPEXOAHBIX MPOLECCOB MPU
BKJIIOUEHUU M OTKIIOYEHUM MCTOYHHMKOB M HArpys3oK, INpU IPOXOXKACHUHM BOJIHAMH MECT
HEOJHOPOJHOCTEMN B JIMHUSX.

6. Ocrnosnble munbl nOJZVnDOSO@HMKO(?blx I’ZDM60D06

6.1. OCHOBHBIE THIIBI ITOTYITPOBOIHUKOBBIX IPHOOPOB

OJEeKTpPOHHKAa B COBPEMEHHOW TexHuke. [lolynpoBOAHMKOBBIE MPUOOPHL. YCTpPOICTBO,
OPUHLNI paboOThl, XapaKTEPUCTUKU M TapaMeTpbl OCHOBHBIX THIIOB TMOJIYIMPOBOAHUKOBBIX
nprOOPOB: TMOJbI, CTAOMIUTPOHBI, (POTOAMO/IBI, ONTPOHBI, TPAH3UCTOPHI OUIIOJISIPHBIE, COCTABHBIE,
M0JIEBbIE (C YIPaBIISIEMBIM P-N MEPEXOJOM, C BCTPOCHHBIM KaHAJIOM, C HHAYLUPYEMBIM KaHAJIOM),
IGBT Tpan3ucTopsl, THpUCTOPBI, CUMUCTOPHI. KiTtoueBoit pexxuM paboThl TPaH3UCTOPOB.

7. Ananozoeas cxemomexnuxa

7.1. AHanorosasi CXeMOTEXHHKA

OnepanvoHHble YCUIIUTENN M OCHOBHbIE cxeMbl Ha OVY. Onepaunonusiii ycunurens (OY):
OCHOBHBIC CBOWCTBA. MepenaToyHas XapakTepucTuka. OCHOBHBIE IMOJIOKEHUS TEOPUHU OOpaTHBIX
CBsA3CH. YCWIMTENIb HEHHBEPTUPYIOIUMNA W HWHBEPTUPYIOIIMM, CYMMHPYIOIIUNA YCHWIHTEIb,
UHTETPUPYIOIINN YCUIIUTEIb, MYJIbTUBUOPATOD, KIYLIUI MyIbTUBHOPATOp, KOMIIApPATOP.

8. Hupposas cxemomextuka

8.1. [ludpoBasi cXeMOTEXHHUKA

Jlormueckue sneMeHThl: DneMeHThl U cxembl Iudposoit rexuuku: U, NJINU, HE, U-HE, NJIU-
HE - tabnume! cocTosHui. ACUHXpOHHBIM U cuHXpoHHBIA RS Tpurrep, T-tpurrep, D-tpurrep, JK
TpPUITep: MPUHIMI paboThl, TabiuLa cocTosHui. Jlemudparopsl, mudpaTopsl, MyJIbTUILIEKCOPHI,
cu€tunku ummnynscos, [HAII, ATIIL.
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Pacyer aeKTprUUYECKUX LENel MOCTOSIHHOTO TOKA;
2. Pacyer aneKTpUUYeCKuX Lienel EPEMEHHOT0 TOKa;
3. Pacuer a5eKTprYeCcKuX Lenei ¢ UHAYKTUBHO-CBSI3aHHBIMU 3JIEMEHTAMU;
4. Pe30oHaHCHBIE ABJICHUS B DJIEKTPUUECKUX LEMSX;
5. Pacuer Tpexda3HbIX IIEKTPUICCKUX IICTICH;
6. Pacuer nepexoIHbIX IPOLECCOB B IMHEMHBIX LIEMAX C COCPEAOTOUEHHBIMU ITapaMeTpaMu
7. Pacuer yCTaHOBUBIIMXCS U NEPEXOIHBIX POLECCOB B JIMHEMHBIX LEISX C
pacnpezeieHHbIMU [TapaMeTpamu;
8. ba3oBbIe A1€MEHTHI 3JIEKTPOHUKU: CTPYKTYpa, IPUHLIUIIBI PYHKIIMOHUPOBAHUE,
IpUMEHEHHE TIOTYIPOBOHIUKOBBIX IPUOOPOB;
9. AHanoroBasi CXeMOTEXHHKA: MPUHIUIBI (PYHKIIMOHUPOBAHUS U IPUMEHEHHE CXEM Ha
OIEPALIMOHHBIX YCUIIUTENAX U KOMIIapaTopax;
10. Ludposas cxeMoTeXHUKA: MPUHIUIBI (YHKITUOHUPOBAHUS U TPUMEHEHUE CXEM C
JIOTUYECKUMHU 3JIEMEHTaMHU.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI

2
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3.7. CooTBeTCTBHE Pa3/ieJiOB JHCHMILJIMHBI U (hopMHp

€MbIX B HUX KOMIETEeHII I

3annaHupOBaHHBIE PE3yIbTaThI

Howmep paznena qucrumniaus (B

OI_IGHOLIHOC CpEACTBO

Konbr
00y4eHus 0 JUCLUILINHE COOTBETCTBUHM C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WUHIUKAaTOPOB
(B COOTBETCTBUH C pa3zieiioM 1) 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8
3HaTh:
OCHOBHYIO 3JIEMEHTHYIO 0a3y B VT-Liics + KontponbHas paboTa/DneKTPOHUKA U CXEMOTEXHUKA
JIEKTPOTEXHUKE U DJIEKTPOHUKE
METO/IbI pacyeTa U aHaIu3a Konrtponbnas pabora/Pacuer nuHeHHbIX
JJIEKTPUYECKUX CXEM NA-1nk-3 + | + ANEKTPUYECKUX LENEN IOCTOSHHOIO U
CHUHYCOUJAJIBHOIO TOKa
Ymersb:
paccYUTHIBATh JINHEWHBIE Konrtponsnas padora/llepexoaHbie mporeccsl B
NIEKTPUYECKUE LIETIH JIMHENHBIX JIEKTPUUECKUX LIETAX C
COCpPE0TOUEHHBIMU U PACIIPEAEICHHBIMU
W/-1nk-s L R rapaMeTpamu
Konrponsnas padora/Pacuer Tpexdasznpix
IEKTPUYECKUX Lenei
MPUMEHSTh CXEMbI AHAIIOTOBOM U KontponbHas paboTa/DnekTpoHUKA U CXEMOTEXHUKA
U (POBON CXEMOTEXHUKHU IS N-1nk-3 +

PEIICHUA NPAKTHYCCKUX 3a1a4
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMIIVHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. [TepexoiHbIE TPOLIECCHI B JIMHEHHBIX JIEKTPUUECKHUX LIETISIX C COCPETOTOUYECHHBIMU U
pacnpezaeneHHsiMU napamerpamu (KontpoabHas pabora)
2. Pacuer TMHEHHBIX JIEKTPUUYECKUX IENEH TOCTOSHHOTO U CHHYCOUIaJIbHOTO TOKa
(KonTpoawsHas pabora)
3. Pacuer Tpexda3nbix anekrpuueckux neneit (Konrponbhas pabora)
4. Dnektponuka u cxemorexuuka (KonrpoiabHas padbota)

bamibHO-pedTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE

Oxzamen (Cemecmp Nel)
OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynentoB HUY «MDOW» Ha ocHOBaHUHU CEMECTPOBOM U aTTECTAIIMOHHON COCTaBIISIOIINX

B numnnoM BeICTaBIsETCS OICHKA 3a 1 CCMCECTP.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. OcHOBBI TEOPHUH LIETIEN : YUEOHMK JJIS DJIEKTPOTEXHUUECKHUX U 3JIEKTPOIHEPTreTHUECKUX
cnenuansHocTel By30B / I'. B. 3eBeke, u Ap. — 5-e uzn., nepepad . — M. : DHeproaromusnart, 1989 .
—528 c. - ISBN 5-283-00523-2 ;

2. 3unoBbeB, I'. C. CunoBas 3MeKTpOHHUKA : yueOHOe ocodue it 0akaaaBpoB, MO CIEIUATBHOCTH
"ITpombinennas anexktponuka" / I'. C. 3unoBbseB, HoBocuOupckuii rocy1apcTBeHHbII
texHnyeckut yH-T (HI'TY) . — 5-e uzn., ucnp. u gon . — M. : FOpaiit, 2015 . — 667 c. — (bakanasp.
Yray6nennstit kype) . - ISBN 978-5-9916-1972-1 ;

3. CnpaBounuk no cunoBoit anekrponuke / FO. K. Pozanos, I1. A. Boponun, C. E. PriBkun, E. E.
Yammeirus ; pen. 0. K. Pozanos . — M. : U3narensckuit jom MOU, 2014 . — 472 c. - ISBN 978-5-
383-00872-0 ;

4. Tlonikog, O. 3. ®u3nueckre OCHOBHI JIEKTPOHUKH. Y cuiuTenn. KoHCTeKT ekl | yaeOHoe
nocobue 1o Kypcy "®u3ndeckue OCHOBBI 3JIEKTPOHUKHU' 110 HAMIPABICHUAM "DIEKTPOTEXHHUKA'",
"OnexktpoMexanuka u anekrporexnonorun” / O. 3. [lonkos, Mock. snepr. uH-T (MOU TY) . — M. :
M3 parensckuii jom MOU, 2010 . — 56 c. - ISBN 978-5-383-00499-9 .
http://elib.mpei.ru/elib/view.php?id=1676;

5. Ilonkos, O. 3. DnexTponuka. [{ludpoBas cxemoTexHHKa : yaeOHOE MOCOOHE MO Kypcam
"OnekTponuka', "[IpoMbIUIEHHAs 2JIEKTPOHUKA' IO HANIPABIECHUIO "DIIEKTPOIHEPTEeTUKA U
aNeKTpoTexHuKa", "InekTpomexanuka u anekrporexnonorun” / O. 3. [lonkos, Har. uccnen. yH-T
"MOBU" . - M. : I3n-Bo MDY, 2016 . — 28 c. - ISBN 978-5-7046-1653-5 .
http://elib.mpei.ru/elib/view.php?id=8171,
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6. B. 1O. Heiiman- "Teopernueckue 0OCHOBBI IEKTPOTEXHUKHU B IpUMepax U 3agadax” 1,
N3narensctBO: "HOoBOCHOMPCKUT TOCYIapCTBEHHBIN TeXHUYECKUN yHUBEpcuTeT", HoBOCHOUMPCK,
2011 -(116¢c.)

https://biblioclub.ru/index.php?page=book&id=229135;

7. Wlakupzsno @.H.- "COOpHHK 3a/1a4 IO TEOPETUIECKUM OCHOBAM JIEKTPOTEXHUKHU: B 2 T. Tom 2.
DNeKTpUYECKHE LENU C pacipeiesIieHHbIMU IapaMeTpaMu. DJIeKTPOMarHuTHoe mnoe",
HznarenscrBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011829.html.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucreMa ceMmeictpa Linux;

4. Acrobat Reader;

5. SimInTech;

6. AutoCAD/ T Flex CAD (Bepcust it 00yJaromuxcs u MperojaBaTelieii).

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccuoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. 9BC "KoncyasTanT crygenra" - http://www.studentlibrary.ru/

6. Dnexrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. IlopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

9. ba3a oTKpPBITHIX JaHHBIX NPO(ecCHOHAILHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAAa U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. DuexTpoHHast oTkpbITast 6a3a naHHbIX "'Polpred.com O630p CMHU" -
https://www.polpred.com

11. UudopmanunonHo-cnipaBouHas cucrema «Kongexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

12. HaumoHaIbHBII NOPTAJ OHJIAIH 00yueHns1 «OTKpbITOE 06pa3oBanue» - https://openedu.ru
13. OTkpbITas yHuBepcuterckas nnpopmannonnas cucrema «POCCHSI -
https://uisrussia.msu.ru

14. O¢puunanbHblii caiit MUHHCTepCTBA HAYKH U Bbiciero oopazoBanusi Poccuiickoi
®enepanum - https://minobrnauki.gov.ru

15. O¢puunanbublii caiit @egepanbHOii ci1y:K0bI 10 HAA30pY B cepe 00pa3oBaHUs U HAYKH -
https://obrnadzor

16. ®enepaabHblii mopta "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

Tun nomemenust Homep aynutopun, OcHamenne
HanuMeHOBaHHUe
Y4eOHble ayAUTOpUH IS XK-407, YueOnas rapTa co CKaMbe, CTOJI IIPENOJAaBaATENs,
MPOBEAECHUS JEKITHOHHBIX ayJIATOPHUS CTYJI, 1OCKa MEJI0Bas
3aHATUI U TEKYLLETO
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KOHTPOJISI

Y4eOHble ayAUTOPUH IS
IPOBE/ICHUS IPAKTUYECKUX
3aasatuii, KP u KII

K-409, Yuebnas
ayJIUTOPHs

rapTa co CKaMbe, CTOJI IPENo1aBaTes,
CTYJ1, JOCKa MeJIoBas

Y4eOHbIC ayAUTOPUH IS

K-407, Yuebnas

mapTa co CKaMbefI, CTOJI Ip€rogaBaTelis,

MPOBEACHUS ayIUTOpUs CTYJI, JOCKa MeJIoBast
MIPOMEKYTOUYHOM
aTTecTalnuu
[Nomewmenus mist HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEITLHON pabOTHI KommbrorepHbli MHUCHMCHHBIN, BEITATKA JIUIST OJICKIbI,

YUTAJILHBIN 341

KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
IIPUHTEP, KOHJUIMOHED

ITomemnienus miis

3-203/5, Kabuuer

CTOJI, CTYII, KA

KOHCYJIbTUPOBAHHSI COTPY/IHUKOB Kag.
"TOS"
[Tomemienus A XxpaHeHUs 3-403/56, CTYJ, mKad
o0opymoBaHus U y4eOHOTO [Tomemmenue xad.
WHBEHTaps "TOD"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TGOpCTI/I‘ICCKHe OCHOBBI JJICKTPOTCXHUKHU U IJICKTPOHUKU

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

PacueT nuHEHHBIX SJIICKTPHUICCKUX ueneﬁ IMOCTOAHHOI'O U CHHYCOUJJAJIBHOT'O TOKAa (KOHTpOJ’IBHaﬂ

pabora)

Pacuet Tpexdaznbix anexkrpudeckux meneit (KonrponsHas padota)
[TepexoiHBIC IPOLIECCHI B TUMHEHHBIX IJICKTPUUECKUX METSIX C COCPETOTOUCHHBIMU U

pacnpenenenHsivMu napamerpamu (KontponbsHaas pabota)
OnekTpoHuka u cxemorexHuka (KontposbHas padota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 OcCHOBHBIE TTOHATHSI U METOJIBI pacueTa JIMHEHHBIX Ienen
MOCTOSTHHOTO TOKa
11 OcCHOBHBIE TTOHATHSI U METOJIBI pacueTa JIMHEHHBIX Ienen +
MOCTOSTHHOTO TOKa
OCHOBHBIE TTOHATHUSI U METOJIBI pacueTa JIMHEHHBIX
ANEKTPUUECKHUX LIeNell MepeMEHHOro Toka. MOIIHOCTD B
2 e CHHYCOUIAJTbHOTO TOKA. DJIEKTPUUYECKUE LIETIH C
WHYKTUBHO-CBS3aHHBIMU 3JIEMEHTaMH. Pe3oHaHC u
COTJIAaCOBaHUE
OCHOBHBIE IOHATHUS U METOJIbI pacyueTa JMHEHHBIX
ANEKTPUYECKUX LENEeN NEPEMEHHOI0 TOKa. MOIIHOCTh B
2.1 LEMU CHHYCOUJIAJIbHOTO TOKA. DJIEKTPUUYECKUE LIETIH C +
WHyKTUBHO-CBS3aHHBIMU dJIeMEeHTaMH. Pe3oHanc u
COrJIaCOBaHUE
3 TpexdasHble dEKTPHIECKUE TCTTH
3.1 Tpexda3zHbie d7IeKTpUUECKHUE 1T + +
4 [lepexoHbIe MPOLECCH B IMHEUHBIX LIETISIX C
COCPEIOTOUYEHHBIMU TTapaMeTPaMU
41 [lepexoHbIe MPOLECCH B IMHEUHBIX LIETISIX C + 4
COCPEIOTOUYEHHBIMU TTapaMeTPaMU
5 VYcraHoBUBIIMECS U IEPEXOIHBIE TPOLIECCHI B LEMSX C
pacipeieIeHHBIMU TTapaMeTpaMu
51 YcraHOBUBIIMECS U IEPEXOIHBIE TPOLIECCHI B LEMSX C + 4
pacipeieIeHHBIMU TapaMeTPaMu
6 OcHOBHBIE THITBI TOTYITPOBOJHUKOBBIX MPUOOPOB
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6.1 OCHOBHBIE THIIBI TTOJIYTIPOBOAHUKOBBIX IPHOOPOB +
7 AHaoropasi CXeMOTEXHHUKa
7.1 AHasorosasi CXeMOTEXHHKa +
8 [Hudposas cxeMoTexHHKA
8.1 [Hudposas cxeMoTexHMKA +
Bec KM, %: | 25 25 25 25
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