MunwucrepeTBo 06pasoBanus U Hayku Poccuiickoit Menepariuu
denepanpHoe rocyapcTBeHHOE OHODKETHOE 00pa3oBaTe/IbHOE YUPEKICHHE
BEICLIETO 0Opa3zoBaHus
«YyBammckuii rocyiapcTBeHHbIH yHUBepcHTeT uMeHH M. H. VibsiHOBaY

@axynpTeT HHPOPMATHKH H BEIMUCIHTEIBHON TEXHUKH

Kadenpa npoMbluieHHO# 376K TPOHUKH

«YTBEPXIAO»
ITpopexTop no yuebHoit pabore

PABOYAS [TPOI'PAMMA JTUCITUITJIMHBI
«IJEKTPOTEXHHUKA H YJICKTPOHHKA

Hanpasnenue moaroroku (cnenuainsHocts) 09.03.01 MadopmaTika 1 BEIMUCIHTENbHAS TEXHUKA

KBamuukanus (cTeneHs) BRIMYCKHEKA bakanaBp

[Ipoduns (nanpasnernocts) IlporpaMmHuoe obecneyeHue CpeCTB BEIYMCIUTENBHON TEXHUKH H
aBTOMATH3HPOBAHHBIX CHCTEM

Axanemuueckuii 6akanaBpuar

Yeboxcapsl — 2017



Paboyas mporpamma ocHoBaHa Ha TpeGoBaHMSX @elepaibHOrO TOCYAAPCTBEHHOTO
00pa3oBaTeNIbHOrO CTaHAapTa BEHICIIEro 00pa3zoBaHus IO HampasiieHuro noarotosku 09.03.01

MudopmaTuka ¥ BEMHCIMTENbHAS TEXHHKA, YTBEPXKIEHHOIO NpHKa3oM MMHHCTEPCTRA
obpasoBanus u Hayku 12.01.2016 . Ne 5.

COCTABHTEJIb:

JIOLEHT Kadeapsl IMPOMBIILIIEHHON @

JICKTPOHMKH, K.T.H., JOLEHT A.B. CepebpsHHUKOB
OBCY>KIEHO:

Ha 3acelaHuy Kadeaps! MpoMBIIIEHHOH anmexkTpoHukH « 30 » asrycra 2017 r., npoTokos
Ne 1

3aBenyromuit kadenpoit %;4 [".A. Benos
COI'JIACOBAHO:

Metomudeckas komuccus hakynbrera HHOOPMATHKHI U BBIYUCIIUTENLHOH TEXHUKH
« 30 » aBrycra 2017 r., mporoxon Ne 1

HexaH daxynerera (W A.B. [Ilumora

Jupexrop HayuHOH OHOIHOTEKH %‘(]} HJ1. Hukutiaa
HavanbHuK ynpasieHus HHGOpMaTH3aun » / W.I1. [luBoBapos

-

HavanpHHK yyeOHO-METOAHUECKOr0 YIPaBICHH / B.M. Makosnos
f//’



1. Hesas 1 3aga4n 00y4eHHs 10 AUCHHUILJIMHE

[{enpro 0O0y4YeHHSI TTO AUCIUILIMHE SIBJISICTCS TIOJTOTOBKA O0YYAIOIIMXCS 110 HAMPABICHHUIO
noarotoBku 09.03.01 MudopmaTuka ¥ BeIUMCIUTEIbHAS TEXHUKA IMOCPEACTBOM OOCCIICUCHUS
9TanoB (HOPMUPOBAHMS KOMIETSHIMH, NpeaycMoTpeHHbIx PI'OC, B WacTu mpeacTaBICHHBIX
HUKE 3HAHUN, YMEHUN M HABBIKOB B 00JIACTU DJIEKTPOTEXHUKHU U AJIEKTPOHUKHU JJIs YCIEIIHOTO
OCBOEHMSI 00pa30BaTEIBLHON POrPaMMBbI 10 JAHHOMY HAIPaBJICHUIO MOATOTOBKH.

3anayamMu 00y4eHHUs 110 TUCHUTUIMHE SBIISIOTCS:

- U3y4EHHE MOHITUIHOTrO anmnapara JUCIUILUIMHBI U OCHOBHBIX TEOPETUYECKHUX MOJOKEHUN
U METOJIOB, UCIIOJIb3YEMBIX B DJIEKTPOTEXHUKE U DJIEKTPOHHUKE;

- IPUBUTHE HABBIKOB MPUMEHEHHUS TEOPETUUECKUX 3HAHUM JJIsi PEIICHHUS MPaKTUYECKHUX
3a7a4 B 00JIaCTH 3JEKTPOTEXHUKH U AIEKTPOHHUKH.

2. MecTO IUCHUILIMHBI B CTPYKTYpPe OCHOBHOI o0pa3oBaTtenbHOM nporpammsl (OOII)

JuctunnuHa «OIEeKTPOTEeXHUKA U DJEKTPOHUKA» OTHOCUTCS K OJIOKY 00s3aTeNbHBIX
JTUCLUIIMH BapUaTUBHOM YacTH OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl OATOTOBKHU
OakanaBpoB 1o HampasieHuto 09.03.01 MudopmaTnka ¥ BBIYUCIHMTENIbHAS TEXHHUKA U UMEET
UCKITIOYUTEIILHO BAKHOE 3HA4YeHHWE s (OpMHPOBAHMS HAYYHOTO Kpyroszopa OakamaBpa. B
mpolecce H3y4yeHUs AMCHUILIMHBI OOydarolmuecss TOoNy4aloT 0a30BYI0 TEOPETUYECKYIO
MOATOTOBKY, HEOOXOAMUMYIO JUIsI M3YUYEHUS NaTbHEUIINX TUCHUIUINH, CBSI3aHHBIX C U3YYCHUEM
armnapaTHOM 4acTy BBIYMCIUTEIbHON TEXHUKHU.

B pamkax mguctuIuiiHBI «IJICKTPOTEXHHKA W SJCKTPOHUKA» H3YYArOTCS (U3HUYECKUC
MPOLIECCHl, MPOUCXOJALIME B BJIEKTPO- U PATUOTEXHUUECKUX LEMAX, UX MaTeMaTUYEeCKUe
MOJICJIA, OIKCHIBAEMBbIE C TIOMOINBI0 KOHEYHOTO YHCJIa B3aMMOCBSI3aHHBIX alreOpanyecKux,
mubdepeHIManTbHbIX W WHTETPANbHBIX ypaBHEHUH, a TakKe MPHUHIMIBI paboThl OCHOBHBIX
AHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTB.

JucuuniuuHel y4eOHOTO TUIaHa, U3yYeHHbIE 00yJarouMucs U GOpMUPYIOIIUE BXOIHbBIE
3HAHUS U YMEHHS /U1 00y4YeHUs 10 JaHHOW AUCHUIUIMHE: MatemaTudeckuii ananus; dOusuka;
Anre0pa u reoMeTpus.

Jucuurniauuel yueOHOTO IUIaHa, KOTOPBIE MPEACTOMT M3YyYUTh OOyJaromuMmcs W IS
KOTOPBIX MpU OOyYEHHUH IO JaHHOW TUCHHUIUIMHE (POPMUPYIOTCS BXOJHBIC 3HAHUS M YMEHHS:
[Mudposas cxemorexHuka; 9BM u nepudepuiinbie yctpoiictBa; MUKpOIIPOLECCOPHBIE CPENICTBA
U CUCTEMBI.

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs M0 JUCHHUIIHHE, COOTHECEHHBIX €
IUIAaHUPYeMbIMH pe3yabTaTamu ocBoenuss OOII

[lporiecc oOy4yeHHWs 1O TUCHMIUIMHE HampaBieH Ha (OPMUPOBAHHE CIIETYIONINX
KOMIIETEHLIHM:

— obmernpodeccuonanbubix (OIIK):
CHOCOOHOCTh YYacTBOBAaTh B HACTPOMKE M HaNajKe MPOrpaMMHO-aNMapaTHbIX KOMILIEKCOB
(OIIK-4);

— npodeccuonanbubix (I1K):
CIIOCOOHOCTH pa3padaThIBaTh KOMIIOHEHTHI alllapaTHO-IIPOTPaMMHBIX KOMITIEKCOB U 0a3 JaHHBIX,
UCIIOJb3Ys COBPEMEHHbIE HHCTPYMEHTAJIbHBIE CPEACTBA M TEXHOJOruM nmporpammuposanus (I1K-2)

B pesynbpTaTe oOydenus no aucuuruinHe, ooydaromuiics gomxeH (3YH):

3Hamb.

- 31: ocHOBHbIE (M3HUYECKHE 3aKOHBI U SIBICHUSA, MOHSATUS U IOJIOKEHUS, Ha KOTOPBIX
0azupyercst TUCHHUILTHHA «DIEKTPOTEXHUKA U deKTpoHuKay (I1K-2);



- 32: ocHOBHbIE OCOOCHHOCTH JIMHEHHBIX ILeNell MOCTOSHHOTO M TMEePEMEHHOro TOKa, a
TaK)K€ OCHOBHBIE METOJbl pacyera Lened BO BpPEMEHHOW M YacTOTHOM oO0nacTsax, B
CTallMOHApHOM U nepexoaHoM pexumax (I1K-2);

- 33: sneMeHTHYI0 0a3y COBPEMEHHBIX O3JIEKTPOHHBIX YCTPOMCTB, KilacCH(UKALHIO,
IPUHLIMI UX JEHCTBUS, XapakTepucTuku u napametpsl (OIIK-4, I1K-2);

- 34: OCHOBHbIE TEXHHUYECKHE IapaMeTpbl M XapaKTEPUCTUKH THUIIOBBIX 3JIEKTPOHHBIX
ycrpoiict (OITK-4, I1K-2);

- 35: Ha3HayeHue, MPUHLUIBI JEHCTBUA M KOHCTPYKLUH PA3JIMYHBIX JIEKTPOMArHUTHBIX
YCTPOMCTB, TpaHC(HOPMATOPOB, DIEKTPUYECKUX MAIIMH IOCTOSHHOTO M IEPEMEHHOIO TOKOB
(OIIK-4, I1K-2);

- 36: OCHOBHBIE MpaBUJIA HKCIUTyaTallMd 3JEKTPOOOOPYIOBAaHMSA W METOJbI W3MEPEHUs
anektpudeckux BeauunH (OI1K-4);

ymemv:

- V1: cobupare W aHaNU3UPOBaTh PabOTy PA3IUYHBIX IEKTPUUECKHX CXEM, HCIIOJIb3YS
pa3nuyHbBle U3MEpPUTENbHBIE MPUOOPHI B ILENSAX IOCTOSHHOTO, CHHYCOHJAIBHOTO |
HecuHycounaaabHoro TokoB (OIIK-4, T1K-2);

- V2: OOBACHATH NPHHLIWN JEHCTBUS PA3IUYHBIX AJIEKTPOMArHUTHBIX YCTPOMCTB U
JIEKTPUUECKUX MAIINH, 3JEKTPOHHBIX HPUOOPOB (AMOIOB, CTAOUIMTPOHOB, TPAH3UCTOPOB,
TUPUCTOPOB U ONTO3JIEKTPOHHBIX Tpubopos) (I1K-2);

- ¥3: cocTaBiATh MaTeMaTHYECKHE MOJIEIH IEKTPUUYECKUX Lienel, UCI0Ib30BaTh UX IS
pacuéra u aHaJu3a OCHOBHBIX ITapaMeTpoB U xapaktepuctuk neneu (I1K-2);

- Y4: ncnonb3oBaTh MOAEIUPYIOLIUE MPOrpaMMHBIE CPEACTBA Ul aHaiu3a (PU3NYECKUX
IIPOLIECCOB, MIPOTEKAIOIUX B 3neKTprueckux nemsx (I11K-2);

- ¥5: cHuUMaTh IOKa3aHUs M I0JIb30BaThCS 3JIEKTPOU3MEPUTENbHBIMU HpUOOpamMu u
npucnocodnenusimu (OI1K-4);

61a0emsv Ha8bIKAMU.

- HI: rpaduueckumu u rpado-aHaIUTHUECKUMU METOJaMH pacué€ra M aHajau3a Ieneu
MOCTOSIHHOTO, CHHYCOMJIAJIbHOTO U HECHHYCOUIAJbHOIO TOKOB, a TaKKe Tpex(a3HbIX Lenel c
pa3IUYHBIMU crioco0aMu coequHeHus pa3 uctouHuka u Harpysku (I1K-2);

- H2: ananuza paboThl 351eKTpOHHBIX TpUOOopoB U yctpoiicts (I1K-2);

- H3: urenus npuHIKNINANTBHBIX, AMEKTPUUECKUX U MOHTaXHBIX cxeM (OIIK-4).

- H4: BpIOMpaTh U MPaBUIBHO IKCIUTYaTUPOBATh JIEKTPUUECKUE, HIIEKTPOHHbBIE PUOOPHI U
anekTpoodopynoBanue (OIIK-4).

4. CTpyKTYypa M coJepKaHue TUCHUIIMHBI

O6pa3oBarenbHast 1€ATEIbHOCTh MO AUCIUILITUHE TPOBOIUTCS:

— B (opMe KOHTaKTHOH pabOThl OOYy4arOIUXCS C MEJAarorn4ecKUMU padOTHUKAMU
OpraHu3aiy U (WIM) JUIaMH, IPUBJIEKAEMBbIMU OpraHU3aLMel K pean3aluu 00pa3oBaTeIbHbIX
IIPOrpaMM Ha MHBIX YCIIOBUSX (Jajiee — KOHTaKTHas padoTa);

— B (hopMe caMOCTOSITEIbHOI paboTHI.

KonrtakTHas paboTa BKIIOYAET B ce0sl 3aHATHA JEKIIMOHHOTO THIIA, 3aHATHS CEMHUHAPCKOTO
TUMa (CeMUHApbl, MPAKTUYECKUE 3aHATHUS, JJaOOpaTOpHbIE pabOThI, MPAKTUKYMBI), TPYIIIOBLIE U
(MnM) WHAMBUIYAJIbHbIE KOHCYJNbTAllMM, B TOM 4YHCIE B DJEKTPOHHOM HH(OPMAIMOHHO-
00pa3oBaTenbHON cpejie.

O603HaueHus:

JI — nexuuu, n/p — maboparopHsie padoThI, 1/p — npakTudeckue 3ausaTus, KCP — koHTpois
camoctositensHol padotel, CPC — camocTosiTenbHas paborta crynenta, UOP — nHTepakTHBHAS
dbopma pabotsl, K — KOHTpOIIE.



4.1. ConepkaHue NUCHUILIUHBI

Copneprxanne ®opmupyemsele | Dopmupyembie
KOMIIETEHIINH 3YVH

Pazpgen 1. JIuneinsle 1€y HOCTOSIHHOTO TOKA OIIK-4, IIK-2 | 31, 32,36, V1,

1.1. OcHOBHBIE IOHSTHS AIEKTPOTEXHUKHI V2,V4,V¥5, Hl

1.2. OCHOBHBIE 3aKOHBI [UIS I[ETIEH TOCTOSIHHOTO TOKA

1.3. OcHOBHBIE METOMBI PacuéTa CIOKHBIX SJICKTPUUECKUX IeTer

MTOCTOSTHHOTO TOKa

1.4. IByXIIOJIIOCHUKH

Paznen 2. JIuHeifHbIC 1IeNH CHHYCOUAIBHOTO TOKa OIIK-4, IIK-2 | 31, 32,36, V1,

2.1. OCHOBHBIE MOHSITHUS O LEMSAX CUHYCOUTAIBHOTO TOKa V4,5, Hl

2.2. CHHYCOUIaJIbHBIA TOK B LIEMH C PCAKTUBHBIMH JIEMCHTAMHU

2.3. AHanu3 yCTaHOBUBILETOCS CHHYCOMIAJIHbHOTO PEXXUMA

2.4. KonebatenbHbple KOHTYPHI

2.5. JIluneiiHble eI HECHHYCOUIATIBHOTO TOKa

Paznen 3. IlepexoaHble IPOIECCH B IEMSIX MOCTOSHHOTO U MEPEMEHHOTO TOKA OIIK-4, IIK-2 | 31,32, V4

3.1. IlepexoHbIe TPOIECCH] B IMHEWHBIX HEMSIX MOCTOSHHOTO TOKa

3.2. OnepaTopHbIM METOA aHAJIN3a U pacyéTa NepexoHBIX MPOIECCOB

Paznen 4. OCHOBHBIE YCTPOICTBA SJEKTPOTEXHUKH OIIK-4, ITK-2 | 33, 35, 36, V2,

4.1. YeThIpEXMONIOCHUKU H1, H2, H4

4.2. Dnekrpuueckre GUIbTPHI

4.3. TpanchopMaTopbl. INEKTPHUCCKUE MAIITUHBI

4.4. Tpéxda3zHble EMU CUHYCOUTAILHOTO TOKA

Paznen 5. OCHOBHBIE OJIYIPOBOJHUKOBEIE IPUOOPHI OIIK-4, IIK-2 | 31, 33, 36, V2,

5.1. ITIpubophI Ha OCHOBE P-n Mepexoaa H2, H4

5.2. bunossipHble TPaH3UCTOPHI

5.3. IloneBble TPaH3UCTOPHI

5.4. TUPUCTOPBI U CUIIOBBIE TPAH3UCTOPHI

Paznen 6. OCHOBHBIE aHAJIOTOBBIE TOJTYITPOBOHUKOBBIE ANIEKTpOHHBIEe ycTpoiictBa | OIIK-4, TIK-2 | 34, 36, V1, H2,

6.1. OcHOBBI ITpeoOpa30BaTEIFHON TEXHUKH H3, H4

6.2. Bempsmurenn

6.3. nBepTopHI

6.4. Ycunurenu nepeMeHHOro ToKa

6.5. YcunuTenu noCTOSTHHOTO TOKa

3auér OIIK-4, IIK-2 | 31-36, Y1-V¥5,
H1-H4

DK3aMeH OIlK-4, I[TK-2 | 31-36, V1-V¥5,
H1-H4

4.2. O0beM OUCHUIUIMHEI, BHIBI

yueOHOl paboThl 00ydYaromUXCs TO

O4yHOH (opme

o0y4deHus
Conepxanne Bcero, KonTakTHas pabora, CPC, NOP, K, gac
yac yac yac yac
J | a/p | n/p | KCP
Paznen 1. JIuHelinble MU MOCTOSHHOTO TOKA
1.1. OCHOBHBIE TIOHSATHS YIEKTPOTEXHUKHI 4 2 2
1.2. OCHOBHBIE 3aKOHBI TS I[ETIEH 10 2 4 2 2 6
MMOCTOSIHHOTO TOKa
1.3. OCHOBHBIE METOJIbI paciéTa CIONKHBIX 10 2 4 2 2 6
AIEKTPUIECKUX IETIEH TOCTOSIHHOTO TOKA
1.4. JIByXITOJIFOCHUKH 8 2 4 2 4
Pazgen 2. JInHelHbIE IETTH CHHYCOHMIATHLHOTO
TOKa
2.1. OcHOBHBIE HOHATHSA O LEIMIX 4 2 2
CHHYCOUJAILHOTO TOKa
2.2. CuHycouJalIbHbIN TOK B UEMH C 8 2 4 2 4
PCaKTHBHBIMU 3JICMCHTAMH




Copepxanue Bcero, KonrtaktHas paboTa, CPC, NP, K, gac
gac gac gac qac
J | a/p | u/p | KCP
2.3. AHanmu3 yCTaHOBUBIIIETOCS 6 2 2 2 2
CHHYCOUIAIHHOTO peKuMa
2.4. KonebartenpHBIE KOHTYPHI 6 2 2 2 2
2.5. JIuHeliHble IENU HECUHYCOUJAIIBHOTO TOKA 4 2 2
Paznen 3. [lepexoaHbie mporecchl B LEMIX
MIOCTOSIHHOTO M TIEPEMEHHOT0 TOKa
3.1. IlepexogHble IpOLECCH B JIMHEHHBIX LETAX 6 2 2 2 2
MOCTOSIHHOTO TOKa
3.2. OnepaTOpHBI METOA aHAJIN3a U pacuyéra 4 2 2
TIEPEXOTHBIX IPOIIECCOB
Paznen 4. OcHOBHBIE yCTPOHCTBA
SIEKTPOTEXHUKHI
4.1. YeThIpEXMONIOCHUKU 6 2 2 2 2
4.2. DnekTpuieckne QIIBTPHI 6 2 2 2 2
4.3. TparchopMaTOpbl. DIEKTPHUISCKUEC 8 2 4 2 4
MallnHbI
4.4. Tpéxda3zHble MU CUHYCOUTAILHOTO TOKA 8 2 4 2 4
Paznien 5. OcHOBHBIE TOTYTIPOBOAHUKOBBIE
IpUOOPHI
5.1. ITIpubopbI Ha OCHOBE P-n Mepexoaa 8 2 4 2 4
5.2. bunosnsipHble TPaH3UCTOPEI 8 2 4 2 4
5.3. TloneBble TPaH3UCTOPHI 8 2 4 2 4
5.4. TuUpUCTOPBI U CUIIOBBIE TPAH3UCTOPHI 8 2 4 2 4
Paznen 6. OcHOBHBIE aHAJIOTOBBIE
TMOJYTIPOBOAHUKOBBIC 3JICKTPOHHBIC
yCTpOiicTBa
6.1. OcHOBBI MpeoOpa3zoBaTENLHON TEXHUKU 4 2 2
6.2. Bempsmurenu 10 2 4 2 2 6
6.3. laBepTOpHI 4 2 2
6.4. Ycunurenu nepeMeHHOro ToKa 4 2 2
6.5. Ycunutenu MoCTOSTHHOTO TOKA 8 2 4 2 4
3auer 11 2 9
OK3aMeH 45 45
Hroro 216, 48 | 48 | 16 2 57 64 45
6 3.e.

5. Conep:xanue pa3/ieJioB JHCHHUILIHHBI
5.1. JIekuuu ¥ IpakTUYECKUE 3aHATHS

Pasnen 1. JIunelnbple nenu NOCTOSHHOTO TOKA.

Tewma 1.1. OcHOBHBIC IOHATHS DJIEKTPOTEXHUKH (2 Haca).

BBenenue B aekTpoTeXHUKY U €€ 3anaun. KpaTkast uctopust pa3BUTHSI SJIIEKTPOTEXHUKH U
panuoTeXHuku. (OCOOEHHOCTH COBPEMEHHOTO COCTOSIHHS, CBSI3aHHBIE C  Pa3BUTHEM
MUKPOAJIEKTPOHUKH, BBIYMCIUTENLHON TEXHUKU. Pa3znuuHble MOAXOAbl K aHAIU3Y MPOILIECCOB B
ANEKTPUUECKUX LEMNAX: SIMIIMPUIECKUI U TeOpeTHUYeCKUi. Moienn 3eKTPOHHBIX YCTPOUCTB.

Knaccudukanus 5>1eMEHTOB OJIEKTPUYECKUX IEMei: HWCTOYHUKH U NPUEMHUKH
ANEKTPUIECKON PHEPTUM (aKTUBHBIC U TTACCUBHBIE dIeMeHTHI 1ieneit). Mcrounnku DJ]C u Toka,
WX UJealbHbIe U UJcaTU3UpoBaHHbIe Mozaenu. [Ipumepsl peanbHbix ucTouHUKOB DJIC U ToKa.
VYrpasisieMble HCTOYHHUKY TOKA U HApspKeHUS. [ [pUEMHUKH 27I€KTPUYECKON YHEPTUN: AKTUBHBIE
(COnpOoTHBIEHUE) U PEAKTUBHBIE (MHAYKTUBHOCTH, EMKOCTh) 3JIEMEHTHI. PeanbHble NPUEMHUKHU U
uX Mojzienu. JlyanbHble 3JIEMEHTHI U LIETIH.

OcCHOBHbBIE ONpENEICHUsT TEOPUU DIICKTPUUECKUX Iemnell. ODIeKTpUuyYecKuil 3apsf,
3JIEKTPOMArHUTHOE MOJIE, AJIEKTPUUYECKUIM TOK, MOTeHIMal, HanpsbkeHue u DJIC, anekTpudeckas
uenb. MrHOBEHHAs! MOIIIHOCTh Y DHEPTHUSL.




Haznauenne wu3MmepeHuii B anekTpuueckux uensx. OCHOBHBIE 3JIEKTPUUECKHE
u3MepuTeNbHbIe TPrOOpHl. CxeMbl moakirouYeHus mpudopos. [Torpemnoctu npudopoB.

Tema 1.2. OcHOBHBIE 3aKOHBI /1JIs1 LIETIeH MTOCTOSIHHOTO TOKa (2 Jaca).

ConpoTuBj€HUE U TPOBOJAUMOCTh MPOBOJHUKOB. 3aKOH OMa /114 ydyacTKa W MOJHOM IETH.
PaboTa 1 MOIIIHOCTB AJEKTPUUECKOT0 TOKa. TeroBoe 1eHCTBHE TOKA.

Jlunelinble W HeNUHEWHBIE d7eMeHThl. Ctatnueckue W nuddepeHInanbHbIe MmapaMeTphl
AJIEMEHTOB.

[TonsTue snexkrpudeckoi nenu. Cxemsl 3JIeKTpuyYecKon renu. OCHOBHBIE TOMOJIOTHUYECKUE
MOHSITHST TEOPUU IIENeil: BETBb, y3€l, KOHTYpP, HE3aBUCHMBIA KOHTYp, rpad, mepeBo rpada.
[Tepserit u BTOpoi 3akoHbl Kupxroda. Cocranenue no 3akonam Kupxroda cucreMbl THHEHHBIX
anreOpanvdecKuX YpaBHCHUN U METOBI €€ PEIICHHUS.

DKBHUBAJICHTHBIC TTPEOOPa30BaHUs UCTOYHUKOB U MOTPEOUTENIEH DIICKTPUUECKONW SHEPTHH.
[locnenoBarenbHble W TapaJIebHBIE COCAMHEHHS  YYaCTKOB  JJICKTPHUUECKOM  IICTIH.
[IpeoOpa3zoBanue U3 TPEYroJbHUKA B 3BE3Ty U HA000POT. PacueT MpoCThIX pe3UCTUBHBIX CXEM.

Ilpakmuueckoe 3ansimue I. Pacuét mpoCThIX 1IE€TIeH MOCTOSHHOTO TOKA C UCIOJIb30BaHUEM
3akoHOB OMa u Kupxroda, meTonom HamokeHus. Pacder memu co CMemaHHBIM COSAMHEHUEM
NpUEMHHUKOB. (2 Jaca).

Tema 1.3. OCHOBHBIE METO/Ibl PACUYETa CIOKHBIX AIEKTPUUECKUX 1IETIeH MMOCTOSHHOTO TOKA
(2 gaca).

MeTton KOHTYpHBIX TOKOB. MeTol y3JIOBBIX MOTeHUManoB. Meroa AByX y3ioB. Merox
HaJloKeHHsI. MeTo/1 SKBHBAJICHTHOT'O MCTOYHHMKA (TeHeparopa). bamanc MomHoCTH.

Ilpaxmuueckoe 3anamue 2. Pacuér 1ienei NOCTOSHHOIO TOKa METOJIOM KOHTYPHBIX TOKOB,
METO/ZIOM  Y3JIOBBIX IOTEHIIMAJIOB, METOJOM JSKBHUBAJICHTHOIO HWCTOYHHKA (T€HEpaTopa).
CocraBnenue 6anaHcoB MOIIHOCTEH (2 yaca).

Tewma 1.4. JIByxmonrocHuKH (2 Haca).

Knaccudukanmsi AByXITOJFOCHUKOB: aKTHBHBIE M TTACCUBHBIE, UX YCIIOBHOE 00O3HAYCHHE.
Oco0Opble paOOThl aKTUBHBIX JBYXITOJIOCHUKOB: XOJIOCTOM XOJ, KOPOTKOE 3aMbIKaHWe. MeToj
HKBHUBAJIEHTHOTO HCTOYHHMKA (T€HepaTtopa). YCJIOBHE Mepefauyd MaKCHMAallbHONM MOIIHOCTH OT
MCTOYHHKA Harpy3Ke.

Paznen 2. JIuHeiHbIe 11eny CUHYCOUIaTbHOTO TOKA.

Tewma 2.1. OcHOBHBIE OHSATHS O LEMIX CHHYCOUIATLHOTO TOKa (2 yaca).

W cTOYHMKY 3TEKTPUYECKON SHEPTUU EPEMEHHOTO TOKa. OCHOBHBIE TAPAMETPHI CUTHAJIOB
CHHYCOMJIAJILHOTO TOKa. MTHOBEHHOE, aMIUIMTYAHOE, ACHCTBYIOIIEE M CpeHee 3HaueHUs
CUHYCOMIALHOTO TOKa (HampspkeHusi). llpenctaBieHne CHHYCOMAAIbHBIX BEIUYUH B BHIIE
BBIPDAKEHHUSI BO BpEeMEHHOUW oOnactu. M300pakeHne CHUHYyCOUIATbHBIX (DYHKIIUN BpeMeHU
BEKTOpaMU Ha KOMIUIEKCHOM IMIOCKOCTH. Ilepexoa OT MrHOBEHHBIX 3HAYEHUN K KOMILJIEKCHBIM
n3o0paxkeHussM u odpatHo. KommiekcHas ammummryna. KoMiiekcHoe IeiCTByrOIee 3HAUYCHHE.
@opMbl TPEICTABICHUS] KOMIUIEKCHBIX yncen. Onepainy ¢ KOMIUIEKCHBIMH YHCTIaMHU.

DJIEMEHTBl W MapameTpbl LENU NepeMEHHOro Toka. CHHYCOMJANbHBIA TOK B ILEMH C
PE3UCTOPOM: CBSI3b MEXKJY HAINpPSIKEHHEM W TOKOM, MTHOBEHHAs MOIIHOCTb M aKTHBHAas
MOIITHOCTh Ha PE3UCTOPE.

Tema 2.2. CuHyconAaIbHBINA TOK B LIETIA C PEAKTUBHBIMU 3JeMeHTaMu (2 yaca).

MarHuTHbIN TOTOK. 3aKOH AJIEKTPOMAarHUTHOW HHAYKIMH. [loTOKOCHENIeH e.

PeakTuBHBIE 3JIEMEHTBI DJIEKTPUUECKOW 1E€MU CUHYCOMJAIBHOTO TOKA: KaTyIIKa
WHIYKTUBHOCTH, KOHJeHcaTop. Wmeanm3upoBaHHbIE U HACAIBbHBICE MOJCINA PEAKTHBHBIX
aneMeHTOB. CBSI3b MEXKy HaIpsKEHUEM M TOKOM, MTHOBEHHAash MOIIHOCTb M pPEaKTUBHas
MOIIIHOCTh Ha WHIYKTUBHOCTH U EMKOCTH. OCHOBHBIE pacy€THBIE COOTHOIIEHUSA, Tpaduku
MTHOBEHHBIX 3HaueHUI. THAYKTUBHOE U EMKOCTHOE CONPOTHUBIIEHUS.

[TocnenoBarenbHOE U MAPAIIIETBHOE COEAUHEHUE PE3UCTOPA, MHIYKTUBHOCTH U EMKOCTH.
KommuiekcHbie conpoTuBieHusl. TpeyroibHUKU CONMPOTUBICHUN U MPOBOJUMOCTEH. AKTUBHAS,
pEaKTUBHAs W MOJHAsi MOUIHOCTU. PelieHne 3a1a4 1o Hepa3BETBICHHBIM LIETISIM C TIOCTPOECHUEM
BEKTOPHBIX JTUATPAMM.



Tema 2.3. AHanu3 yCTaHOBUBIIETOCS CHHYCOMIANIBHOTO pexxuma (2 yaca).

3amava aHanM3a YCTAaHOBUBILETOCS CHHYCOMaIbHOro pekuMma. 3akoHbl OMa u Kupxroda
B KOMIUICKCHOH (opMe. MeToJ KOMIUIEKCHBIX aMIUIMTYJ ¥ KOMIUICKCHBIX JICHCTBYIOIIHMX
3HaueHui. Ilopsmok pacuéra unenell CHUHYCOMJAIBHOIO TOKAa KOMIUIEKCHBIM METOJIOM.
[TocTpoeHHE BEKTOPHBIX JMAarpaMM TOKOB M TOMOrpadUuecKux auarpaMm HampsDKCHUU.
[Toxazanus npuOOpPOB B LIEMH CUHYCOUIAIBHOIO TOKA.

banaHcel akTUBHOM, PEaKTUBHOM, MOJIHOM U KOMILJIEKCHON MOIITHOCTH.

Hcnonb3oBaHne METO/1a HAJIOKEHUS B CIIy4ae HAJIMYUS B LEMU HECKOJIBKUX UCTOYHHUKOB C
pa3HOM 4acTOTON CUHYCOUIAILHOTO TOKA.

Ilpakmuueckoe 3ansmue 3. Pacu€r nienel CHHyCOMJAIBHOTO TOKa B KOMILJIEKCHOU (opMme.
CocraBiieHue 0ajaHCOB MOIIHOCTEH (2 yaca).

Tema 2.4. KonebarenbHble KOHTYPHI (2 aca).

Pe3onancubie peXMMBI B TMOCIEAOBATEIbBHOM M TMapajyIeIbHOM KOHTYypaxX. Y CJIOBHE
pe3onaHca. Pe3onanc HanpspkeHudi B Hepa3BeTBiIE¢HHOM RLC-nenu. Pe3oHaHc TOkOB B
pasBerBiéHHON RLC-menmu. Pe3onanchHas 4wactorta. JloOpoTrHOCTH KOHTYpa. CmocoObl
JOCTH>KEHHUsT pe3oHaHca. KOMIUIEKCHbIE YacTOTHBIE XapaKTEPUCTHUKUA HIACAIM3UPOBAHHBIX
JIBYXTOJIOCHBIX 3JeMeHTOB. [lomoca mpomyckanusi. Pe3oHaHCHBIE KpUBBIE. DHEPreTUUYECKHE
COOTHOUICHUSI.

Ilpakmuueckoe 3ansamue 4. OrnpeneleHne yCIOBUW pE30HAHCA B HEPA3BETBIEHHBIX U
pa3BEeTBICHHBIX IeMsX (2 yaca).

Tewma 2.5. JIuneitHbie €11 HECUHYCOUAAILHOTO TOKA (2 yaca).

[IpencraBnenrie HECUHYCOMAAIBHOIO TOKa B BHJE TPUTOHOMETpHUUecKoro psaa Dypbe-
Oitniepa. CocTaB BBICHIMX TapMOHUK TPH HAJIMYUH CUMMETpUU (OPM KPHUBBIX TOKa WIIU
HanpspkeHus. [lonstue o yactore crekrpa. OcoOeHHOCTH pacyera lieneld HeCHHYCOUAATbHOTO
TOKAa TP HAJIWYUU BBICHIMX TapMOHUK. Pe30HAHCHBIEC SIBIIEHUS B IEMH HECHHYCOMJIATHLHOTO
Toka. JleficTByromee u cpenHee 3HaueHus. [lokazanus mpruOOpoOB B IENAX HECUHYCOUIATBHOTO
toka. KoaddurmenTtsl, xapakrepusyronme HeCHHYCOUIATBHOCTh KPUBBIX. MOIIHOCTH B IIEMHU
HECHHYCOMIAJIbHOTO TOKA: MTHOBEHHAs1, aKTUBHAs!, PEaKTUBHAs, MTOJIHAs!, MOLIIHOCTh UCKAKEHUS.

Pasnen 3. IlepexoaHble IpoLECCHI B LETSIX TOCTOSHHOTO U IEPEMEHHOTO TOKA.

Tema 3.1. IlepexoiHble MpoLIECCH B TMHEHHBIX LIETIAX MOCTOSIHHOTO TOKa (2 yaca).

[TonsiTue o mepexoAaHbIX mpoueccax. [[puUMHBI BO3HUKHOBEHHUSI MEPEXOJHBIX IPOLIECCOB
(M3MEHEeHHE TapaMeTpOB HMCTOYHUKOB WM NPUEMHUKOB, KOMMYTAllUM B II€MH). 3aKOHBI
KOMMYTalUU JUIsl MHIYKTUBHOCTH U KOHAEHcaTtopa. HauanbHble ycnoBusi.

3amaya pacuéra NMepexoAHOro Mpolecca NpU KOMMYTAlMKW B IEMH IMOCTOSHHOTO TOKA.
AHaJu3 MepexoIHBIX MPOLIECCOB B AJIEKTPUUYECKUX LIEMSAX BO BpeMeHHOH obnactu. [lepexoanbie
IpoLecchl B Lemsx nepBoro mopsiaka (ans mpocteiimux RL- u RC-ueneit). lpunyxneHHsiit
(BBIHY>KJICHHBIN) M CBOOOJHBIA (COOCTBEHHBIE KONEOAHMS) PEKUMBI, UX OMNpEACNCHUE IMPU
Pa3TUYHBIX TUTIAX HCTOYHUKOB.

Ilepexonnble mpouecchl B Lensax Broporo mnopsaka. Kiaccuueckuit merox pacuéra
MEPEXO/IHBIX TMPOILIECCOB. XapaKTEePUCTUUECKOE YpaBHEHME IIENH, CIOCOObI €ro COCTABIICHUS.
Brnusnue Buga kopHel Ha Xapaktep CBOOOAHOro pexuma. OmnpeneneHue MOCTOSHHBIX
WHTETPUPOBAHUS 110 HE3aBUCUMBIM M 3aBUCHUMBIM HaYaJIbHBIM YCJIIOBHSIM.

OmnpezneneHue peakluuy LENH BO BPEMEHHOM OOJIACTH NPH MPOU3BOJIBHOM BO3JEHCTBUU
(unterpan Hroamens).

Ilpakmuueckoe 3ansimue 5. Pacuet nepexoJHbIX MPOLECCOB B LeNsAX 1-ro u 2-ro nopsaka
(2 gaca).

Tema 3.2. OnepaTopHbIil METOJ] aHAIKM3a U pacuéra MepexoHbIX MpoLeccoB (2 yaca).

CyTb omepaTopHOro MeTOJa aHaiM3a M pacuéra MepexoaHbIX mpoueccoB. [Ipsmoe
npeoOpaszoBanue Jlamnaca. M300paxeHusi MPOU3BOIHBIX, HHTETPAJIOB U MPOCTEHINNX (PYHKITHIA.
OmneparopHble cXeMbl 3aMELICHUS] HAKOTIUTEeH SHEPruu (MHIYKTUBHOCTU U EMKOCTH).

OKBHUBAJICHTHAsI OMEpaToOpHas cxema paccmaTpuBaeMoil uenu. I[IpoBepka mpaBHIBHOCTH



HAlJICHHOTO W300paXeHUsI MO NPEIeIbHBIM COOTHOIICHUsM. OmpeneneHne OpUrHHAla C
MOMOIIBIO TEOPEMBI PA3JIOKEHUs XeBUcaiija (MEeTo1 HeonpeAenEHHBIX KO3 PHUIIEHTOB).

Paznen 4. OCHOBHBIE YCTPOMCTBA SJIEKTPOTEXHUKH.

Tema 4.1. YeTbipéxmnontocHUKH (2 yaca).

OOmme cBegeHuss O 4YeTbIpéxnontocHukax. Kiaccupukanus YeTbIpexnoaOCHUKOB.
[TaccuBHBIE U TPOXO/IHBIE YETHIPEXIIOIOCHUKH, PA3IIMYHBIE CUCTEMBI UX ypaBHEHUN. OCHOBHbIE
YPaBHEHHS M CUCTEMBI IIEPBUYHBIX IAPAMETPOB HEABTOHOMHBIX YETBIPEXIIOIIOCHUKOB. CXeMbl
3amerienus.  Koadduuumentsr deThIpEXNOMIOCHMKA ©  CBSI3b  MEXIYy HUMH. Pacuér
K03(pPULIMEHTOB YeThIPEXIOIOCHUKA. BTOpHUHBIE TapaMeTpbl YEThIPEXITOIOCHUKOB.

BxonHoe CONMpOTHBIIEHHE YETHIPEXIIOJIOCHUKA MPU MPOU3BOJIbHON Harpyske. XoJIOCTOMU
X0lI, KOpPOTKO€ 3aMblKaHME€ M HUX CBA3b C IIApaMETPaMHU  YETHIPEXIIOIIOCHUKA.
DKCHepUMEHTAJILHOE OIPEIeIeHUE IEPBUYHBIX [1aPAMETPOB.

CHMMETpPUYHBIE YETBIPEXIONIOCHUKNA. XapaKTEPUCTUYECKUE IIapaMeTpbl U 3HAYCHMS
coriacoBaHHOM Harpy3ku. KackaiHble COEIMHEHUS YETHIPEXITOJIOCHUKOB.

Ilpakmuueckoe 3anamue 6. Pacy€t mapaMeTpoB Y€THIPEXITOIIOCHUKOB (2 Jaca).

Tewma 4.2. Dnexkrpuyeckue GrIbTphI (2 yaca).

OcHoBHBIE MOHATHS 00 3nekTpuueckux ¢unbTtpax. Kiaccudukanus GuiabTpos.
KommekcHple  KOA(hGUIIMEHTHI Tepefadyd, AaMIUIUTYIHO-4aCTOTHBIE W (pa304acTOTHEIC
XapaKTEePUCTUKHU YEThIPEXIOIOCHUKOB. AMIUINTY/JHO-(a30Basi XapaKTepUCTUKA B KOMILJIEKCHOM
wiockoctd. AUX n @YX npocreiimux neneit (RL, RC, RLC). Ananu3 npoxoxieHusi CUrHajioB
yepes JIMHEHHbIe LIeNH B 4aCTOTHOM o0acTu.

CBs13pb MEXJy YacTOTHBIMM M BpPEMEHHBIMHU XapakTepucTtukamu unenu. OnpeneneHue
peakuuy Lenu o €€ 4YacTOTHBIM XapaKTEpUCTHKaM IPH TI'apMOHMUYECKOM, IPOU3BOJBHOM
MIEPUOIUYECKOM U ITPOU3BOJIBHOM HETIEPUOAUYECKOM BO3CHCTBHUSAX.

Ilpaxmuuyeckoe 3anamue 7. Pacu€r snexTpuueckux GuibTpoB (2 yaca).

Tema 4.3. Tpanchopmaropsl. DileKTpuUecKre MAaIIUHEI (2 yaca).

Ha3nauenuwe, ycTpoilcTBO M  OpUHIUN  JecTBUsA  mpocTeiimero  oaHo¢pa3zHOTro
Tpancopmaropa. IloBblmmaromue u  noHwkaromme TpaHcopmaropsl.  Koadduument
TpaHchopMmanuu. ['anpBaHnYecKas pa3Bs3Ka.

ABtoTpanchopmaropsl. TpexdasHbie TpaHcHOpMaTOPHI.

ONEKTpUYECKUE MAIUWHBL OIpENEICHNE, Ha3HaueHUe. THIbl AJIEKTPUYECKMX MAILIUH.
[TpuHuMn neicTBUS. DIEKTPUUECKUE MAILIMHBI TIOCTOSSHHOTO TOKA.

DNeKTpUYecKue MallMHbI IEPEMEHHOIO TOKa. Bpamaromeecs maruutHoe nose. [IpuHnun
JENCTBUS aCHHXPOHHOTO U CUHXPOHHOIO JIBUTATENEH.

Tema 4.4. Tpéxdasnble nenu cHHycOUJaIbHOTO ToKa (2 Jaca).

Tpéxdaznble anextpuueckue uenu. [lopsaok uepenoBanus ¢a3. HecBsa3annas u cBsizaHHast
Tpéxdazuble nenu. Cuctemsl NpsiMON U 0OpaTHOM mocnenoBaTeabHOCTH. CoelnHEeHne 0OMOTOK
reHepatopa u (a3 TMpUEMHHKA 3BE3J0M M TPEyroJbHUKOM. HeWTpanbHbIi MPOBOA.
TpéxnpoBoaHas U 4EThIPEXTIPOBOIHASA cucTEMBI. Da3HbIE U IMHENHBIE HAIPSYKEHUS U TOKH.

CBolicTBa CHUMMETPUYHBIX Tpex(da3HbIX wened. PacuéT CHUMMETpUYHBIX PEXKHUMOB.
CoenuHeHue 3Be31a-3B€3/1a, TPEYTOJIbHUK-TPEYTOJIbHUK. BEKTOpHBIE TUarpamMmsl.

Pacuér HecUMMETpPHUYHBIX PeXUMOB B Tpex(da3Hbix uensx. V3mepeHue akTHUBHOW H
PEaKTUBHOM MOIIIHOCTH.

MortHOCTb B TpEX(a3HBIX LIETISX.

Paznen 5. OCHOBHBIE MTOTYTTPOBOTHUKOBBIE IPHOOPHI.

Tewma 5.1. ITpuGopsl Ha OCHOBE p-n nepexoaa (2 Jaca).

OcHOBHBIE CBEJICHHUS O IMOJIYIPOBOJHUKAX, UX MapaMETpPhbl B CPAaBHEHUH C POBOJHUKAMHU
U audnekTpukamu. OCHOBHBIC TIOTYIIPOBOJHUKOBBIC JIEMEHTHI U coequHeHusi. COOCTBEHHBIC U
MPUMECHBIE TMOJIYIPOBOAHUKU. AKIENTOPHBIE M JOHOPHBIE MPHUMECH. DJIEKTPOHBI U JBIPKU.
CoOcTBeHHas, JOHOpHas (QJIEKTPOHHAs) M  aKIEeNTOpHas (ABIPOYHAs) TMPOBOJUMOCT.
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DNEKTPOHHO-IIBIPOYHBIN  (p-n) TepexoA: OmpeAelieHHe, OCHOBHBIE CBOWCTBA, CIOCOOBI
MOJTyYeHUsl, DHEPreTUYecKas AuarpaMma.

Juddy3nonnblii u apeioBeii TOK. DIEKTPOHHO-IBIPOYHBIA MEPEX0] B PaBHOBECHOM H
HEPAaBHOBECHOM cocTOsSiHUU. Bonbr-amnepnas xapakrtepuctuka (BAX) p-n  nepexona:
ujeanbHas1, ueann3upoBaHHas, peanbHas. @opmyna Lloknu. [Ipsimoe u o6paTHOE BKITIOUEHUE.

[TpoGoii p-n mepexoaa u ero Buabl. Biausianue temnepatypsl Ha BAX p-n nepexona. CxeMbl
3aMEIICHHS P-n IIepexoa, ero oaprepHas U JU(Gy3noHHAsS EMKOCTH.

OcHOBHBIE MOJTYIPOBOAHUKOBBIE 3JIEMEHTHl Ha OCHOBE p-h Mepexojia (BbIIPSIMUTEIbHBIC
JMOJbI, CTAOWIMTPOHBI, TYHHEIbHBIE IHOJABI): WX BAX, OCHOBHBIE mMapaMeTpbl, OOJACTH
MPUMEHEHHUS, YCIOBHO-Tpaduyeckue 0003HauCHUsI.

Ceerouobl M GOTOIMOABI, UMITYIBCHBIE THObI, BAPHAKAIIBI.

Tewma 5.2. bumnonspasie TpaH3UCTOPHI (2 yaca).

buronsipabie  TPaH3UCTOPBI: OINpPEACICHUE, YCTPOWCTBO, MPUHIUI ICHCTBHS, OO0IACTH
npuMmenenus. Kraccudukamuss u  ycioBHble Tpaduueckue 00O3HAUEHUs OUIOISPHBIX
Tpan3uctopoB. CraTnueckuii K03(hHUIMEHT nepeaayn Toka IMATTEPaA. CBSA3b TOKA KOJIIEKTOpa C
TOKOM 0a3bl.

Pexxumpl paboThl OMIIONIIPHOTO TPAH3UCTOPA: HOPMAJIbHBIM AKTHUBHBIN PEXUM, PEKUM
HACBILICHUS, PEXHM OTCEYKH, HHBEPCHBIM AaKTUBHBIA pexuM. BbpiOop pexuma paboTh
TPaH3UCTOPA 110 IOCTOSIHHOMY TOKY.

CxeMbl BKIIIOUEHUSI OUIOJSIPHBIX TPAH3UCTOPOB: ¢ 00IIel 6a30ii, C OOIIUM IMHUTTEPOM, C
o0LIMM KOJUIEKTOPOM. BXOJHbIE M BBIXOAHBIE CTAaTUYECKUE XAPAKTEPUCTUKU OHUIOISPHOIO
TPaH3UCTOpPA JJIS KAXKI0H CXEMBbI BKIFOUEHUS.

Tema 5.3. IToneBbie TpaH3UCTOPHI (2 Haca).

[ToneBble TpaH3UCTOPHI: oOmpeneneHue, odbrnactu mnpuMeHenus. Kriaccupukauus u
yCJIOBHBIE Tpaduueckue 0003HaYeHUSI TOJIEBBIX TPAH3UCTOPOB.

[TosieBbIE TPaH3MCTOPHI C YHNPABJSIOMIMM p-N IEPEXOJIOM: YHNPOLIEHHAs KOHCTPYKLMS,
MPUHLINI JEHCTBUS, BBIXOHAS (CTOKOBas) U NepeaaToyHasi (CTOKO-3aTBOPHAs) XapaKTEPUCTUKH,
HanpsDKeHWE OTCEYKH, HAyalbHBIH TOK CTOKa, 3((eKT MOAYIALIUHN JJIUHBI KaHala, PeXuM
HachlnleHus. Hu3kouacToTHbIE MajOCUTHAJIBHBIE TapaMETPhI MOJIEBOI0 TPAH3UCTOpa: KPYTH3HA,
TuddepeHIraIbHOe CONPOTUBICHUE CTOK-UCTOK, KOA((UIIUEHT YCUIIEHUS 110 HANIPSDKEHUIO.

[ToneBble  TpaH3UCTOPHI C  H30JUPOBAHHBIM  3aTBOPOM  (CO  BCTPOEHHBIM U
UHIYLIMPOBAaHHBIM KaHAJOM): YNPOUIEHHAs KOHCTPYKIMS, NPUHLIMI JEHCTBUSA, BBIXOAHAS
(croxoBasi) W TmepenaToyHas (CTOKO-3aTBOpHAsl) XapaKTEPUCTHUKH, HANpPSIKEHHE OTCEUKH,
HavaJbHBIA TOK CTOKA. [IpenMyinecTBa noaeBbIX TPaH3UCTOPOB € U30JINPOBAHHBIM 3aTBOPOM.

Tewma 5.4. TupucTopsl U CUIIOBBIC TPAH3UCTOPHI (2 yaca).

TUPUCTOPBI: CTPYKTYpa, CBOWCTBA, COCOOBI BKIIOYEHHUS, 00JAaCTh MpUMEHEeHUs. BombT-
aMIepHas XapaKTepUCTHKa, OCHOBHbIE TTapaMeTpbl THPHUCTOPOB.

Knaccudukanus TUPUCTOPOB, ux yCJIOBHO-TpaduvecKkue 0003HAYCHHS.
OpHoonepalnoHHble (He3amupaeMble) U JABYXOINEpAlOHHbIE (3amupaeMble) THUPHUCTOPHI,
o0nacti ux npuMeHeHust. CUMHCTOPBI.

CunoBble OUMONSPHBIE U TOJIEBbIE TPAH3UCTOPBI: TApAMETPhl, 00JIACTH TPUMEHEHUS.

IGBT-Tpan3uctops! (OUNOJISpHBIE TPAH3UCTOPBI C U30JUPOBAHHBIM 3aTBOPOM): HPUHIIHII
MOCTPOEHHUS, YCIOBHO-Tpaduyeckoe 0003HaYeHHEe, apaMeTphbl, 001acTH TPUMEHEHHUS.

Pa3znen 6. OCHOBHBIE aHAJIOTOBBIE MOJYIPOBOJHUKOBBIE JIEKTPOHHBIE YCTPOMCTBA.

Tema 6.1. OcHOBBI IpeoOpazoBaTENbHON TEXHUKH (2 Yaca).

Knaccudukanust mpeoOpa3oBaTeIbHBIX YCTPOMCTB, UX OCHOBHOE HazHaueHHUe. KirroueBoii
PEKUM paboTHI MOIYIIPOBOAHUKOBBIX IPUOOPOB B MPeoOpa3oBaTeIsX.

Bropuunsie ucrounuku nuranug. CTpykTypa, mapaMeTpbl U XapaKTePUCTHUKU BTOPUUHBIX
UCTOYHHUKOB mTHTaHUs. [IpUHIMOBI TOCTpOeHHUS U (PYHKIMOHAIbHBIE Y3JIbI BTOPHUYHBIX
HMCTOYHUKOB DJIEKTpONuTaHus. Bolmpsmutenu u criaaxubaromme ¢GuibTpbl. CTaOMIM3aTOPbI
HanpspkeHus. CTaOUIN3aToOphbl HAMPSHKEHUS! ¢ UMIYJIbCHBIM PEryJIMPOBaHUEM Ha MHTErPAIbHBIX
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MHUKpPOCXEMaX B UMIYJIbCHBIX HCTOYHUKAX MTUTAHUS.

Tewma 6.2. Bempsimutenu (2 gaca).

Beimpsimurenu: onpeneneHue, NpuHIUNI aedcTBus. OnHo(pa3HbIE OJHOMOTYIEPHOAHBIC U
JBYXIIOJIYIIEPUO/IHBIE CXEMbl BBIIPSAMIICHHUS: MPUHLIMIBI paboOThl, MapameTphl, 001acTU
npuMeHeHnus. CpaBHEHHE CXEMbl C HYJIEBOH TOYKOM W MOCTOBOM cxembl. Koadhdumment
MyJAbCallMil BBIIPSAMIICHHOTO HampspkeHus. VIcronb3oBaHHe CrIaKUMBAOMUX (GUIBTPOB M HX
BIIMSIHUE HA MPOUCXOMSIINE MPOIECCHI.

VYpaBisieMble BBIIPIMUTEIH.

Tpéxdasznpie 1 MHOTO(A3HBIC BBITPAMUTENN: MPUHIMIBI PabOTHI, MapaMeTpsl, 00IacTH
MIPUMEHEHUS.

Ipaxmuueckoe 3anamue 8. Pacu€r ogHo(ha3HBIX BRIIpsIMUTENEH (2 Yaca).

Tewma 6.3. laBepTops! (2 yaca).

WuBepTopsl: onpeaeneHue, MpuHIUN aeicTeus. Kimaccudukamms HHBEpTOPOB.

HHBepTopbl, BEJOMbIE CEThIO. IHBEPTOPHI TOKA U HANPSKEHUA. ABTOHOMHBIE HHBEPTOPBIL.

Tema 6.4. Ycunurenu nepeMeHHOro Toka (2 yaca).

Ycunurenu: omnpeaencHHe, OCHOBHBIE NPUHLUIBI paboTel. OCHOBHBIE MapaMeTpbl
YCHIIUTENCH: KOIPPUIUCHT YCHUJICHHSI MO HANPsHKEHUIO, MO TOKY, IO MOIIHOCTH, BXOJTHOC
CONPOTHUBIIEHUE, BBIXOJHOE conpoTuBieHre. AUX u @YX naeanbHOro yCuauTens.

Knaccudukanus ycumureneit mo Buay AUX: yCHIHTENH MOCTOSHHOTO TOKA, YCHUJIHTEIU
MEPEMEHHOT0 TOKa, U30UpaTeIbHbIC YCUITUTEIH.

Yeunurenn MEPEeMEHHOTO TOKa: OMNpenesieHrWe, MPUHIMIBI MOCTpoeHusa. YacTOTHBIC
uckaxxenus. Da3oBple uUcKaxeHUs. JIuHelHble WCKaxkeHUsa. HenuHelHble MCKaXEHUs.
KoadduimenT rapMoHUK. AMIUIATYTHO-4aCTOTHAasE U (a30-4acCTOTHAsS XapPaKTEPUCTHKH.
Junamuueckuii auanazoH. MakcuMmanbHas BbIXoAHas MouiHocTh. KoadduiueHT mnone3Horo
nerctBus. Pexxumbl pabotel yeunuteneit: A, B, AB, C, D.

OOpaTHbie CBSI3M B YCUIUTENBHBIX YCTPOHCTBaxX. Pexumbl pabOThl YyCHINUTEIHHBIX
KackazoB. PesucropHbie ycwimtenbHble Kackaabl. llenmun cmemenus. CrocoObl MOBBIMIEHUS
CTaOUITBHOCTHU PEKUMA.

OcHOBHBIE CXEMBbl ycHUIUTeNled Ha OMIOJSIPHBIX M MOJIEBBIX TpaH3ucropax. KackaagHoe
BKJIIOUEHHUE ycunuTeneil. YacTOTHbIE XapaKTEPUCTUKU MHOTOKACKAHOTO YCUITUTENS.

Tewma 6.5. Ycunurenu mocTostHHOTO Toka (2 Jaca).

VYeunurenn NOCTOSHHOTO TOKA: ONPEENeHUE, MPUHILMIBI MOCTPOEHUs. AMIUIUTYIHO-
yacTOoTHas U (a30-4aCTOTHAs XapakTepucTUku. OCOOCHHOCTH aHaAIM3a CXEM C ONepaIrliOHHBIMU
YCUJIMTEISAMH.

JunddepeHunanbHblii yCUITUTENbHBIN KacKas.

WuTerpanbHble  ONEpallMOHHBIE  YCHIIMTENH:  YCIOBHO-Tpaduueckoe 00O3HAYeHUE,
OCHOBHBIE TIapaMETPhl U XapaKTepucTUKH. [lapaMeTpsl uacabHBIX U PEATHHBIX OMEPAIMOHHBIX
ycunuTened. XapaKTepUCTHUKH U TapaMmeTphbl OMEPAIMOHHBIX yCUIUTENed ¢ oOpaTHBIMU
cBs3siMu. CXEMBI CABUTA YPOBHS HANPSHKCHUSI.

CxeMbl Ha OMNEpPALMOHHBIX YCWIHMTENSX: WHBEPTUPYIOUIMH U HEUHBEPTUPYIOIIUMA
YCWINTENIW, TIOBTOPUTEIN HAMNPSDKCHHs, YCTPOWCTBA CYMMHPOBAHUS W  BBIUWTAHUS,
UHTETPUPYIOMHA U T dEepeHIUPYIOMUN YCHUIUTETH, KOMIIAPATOPhl HAMPSKECHHs], UCTOYHUKU
ATAJIOHHOTO HAIPSKEHUS U TOKA, aBTOT€HEPATOPHI, aKTUBHBIC (DUIIBTPHI.

5.2. JJaGoparopHbie pabOThI

JlaGopaTopnast pa6ora Ne 1. I[IpocTeie 1enu MOCTOSIHHOTO TOKa, IpoBepka 3akoHa Oma
(4 gaca).

JlaGopatopnas pabota Ne 2. [locnenoBarenbHoe U mapajuieIbHOE COSUHEHNE TPUEMHUKOB 1
npoBepka 3akoHoB Kupxroda (4 gaca).

JlaGopaTopras padora Ne 3. AKTHBHBIN IBYXIOMIOCHUK. JIMHEHHBIE COOTHOIIEHUS (4 yaca).

JlaGopatopHas pabota Ne 4. [IpocThie e CHHYCOMAATIBHOTO TOKa (4 yaca).
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JlaboparopHuas pabota Ne 5. OnHodazuerit Tpanchopmatop (4 qaca).

JlabopaTtopnas padota Ne 6. TpexdasHas nenb CHHyCOUJATBHOTO TOKa (4 9acoB).

JlaboparopHnas padota Ne 7. MccienoBanue nosynpoBOIHUKOBBIX TUOJI0B (4 4acoB).

JlaGopaTtopHnas padora Ne 8. ccnenoBanue OUMOISIPHBIX TPAH3UCTOPOB (4 4acoB).

JlaboparopHnas padota Ne 9. MccienoBanue 1oyieBbIX TpaH3UCTOPOB (4 4acos).

JlabopaTtopnas padora Ne 10. MiccinenoBanue THpUCTOPOB (4 4acoB).

JlaboparopHuas pabota Ne 11. MccnenoBanue oqHo(a3HbIX BRIIPIMUTENEH (4 9acoB).

JlaGopaTopnass pabora Ne 12. MccnemoBaHue ONEpariMOHHBIX YCHUJIMTEICH W aKTHUBHBIX
¢GmIBTPOB HAa UX OCHOBE (4 YacoB).

5.3. Bonpocsl U1sl caMOCTOSITENIbHOM pabOThl CTy/I€HTa B COOTBETCTBUU C COAEPKAHUEM
pa3zienoB AUCHUILINHBL

1. Meton Hanoxenus. CymHocTb MeTroAa. BXoaHble W B3aMMHBIE IPOBOJAMMOCTH U
COIIPOTHUBIICHUS, TIEPEAaTOUHbIC KO3 PHUIIMEHTHI, UX pacyeT U OMBITHOE OIIPE/ICIICHHE.

2. Teopema o komneHcauuy. JINHEHHbIE COOTHOILECHNUS B IMHEUHBIX LEIIAX.

3. YcinoBue mnepenaud MaKCUMaJIbHOM MOIIHOCTH OT AKTUBHOIO JBYXIIOJIOCHUKA
Harpyske.

4. TIpeoOpa3oBanue TPEXITYIEBOI 3BE3bI CONPOTHUBICHHUI B TPEYTOJIBHHUK U 0OPATHO.

5. Ilpuniun paboTsl 01HO(A3HOTO CHHYCOUJAIBHOTO F'E€HEPATOopa.

6. IlaccuBHBIN IBYXIIOIIOCHUK Ha IIepeMeHHOM Toke. [locienoBarenbHas 1 napaieiabHas
CXEMBbI 3aMelleHni. BekTopHble quarpaMmbl. AKTUBHBIE U PEAKTUBHBIE COCTABIIAIOIIUE TOKOB U
HaIPSKEHUN.

7. KoMmIuiekcHasi, akTUBHAsI U PEAKTUBHAs IIPOBOJAUMOCTH. TpeyroslbHUK POBOJIUMOCTEN.

8. Konebanusi MOIIHOCTH B II€MU CHHYCOUJAJIBHOTO TOKa. MTrHOBEHHas, aKTHUBHasi,
pEaKTUBHAs U MOJIHAsI MOIIHOCTH. TpeyroabHUK MOIIHOCTEN.

9. KommuiekcHast wmoutHocts. bamanc MmomuoctH. Kosdduuument wmomHocTH U €ro
3HAYEHUE.

10. Tlokazanuss mpuOOpoB B LENU CHHYCOMJANbHOro Toka. OmpeserneHue mapaMeTpoB
IIACCUBHOTO JIBYXITOJIFOCHHUKA C IIOMOIIBIO aMIIEPMETPa, BOJIBTMETPA U BATTMETPA.

11. YcnoBus mnepegaun MaKCHMAJIBHOM MOIIHOCTH OT AaKTHUBHOIO JIBYXIIOJIFOCHMKA
Harpy3ke Ha mepeMeHHOM Toke. [IpuHIun mocTpoeHus Tomorpaduyeckoil auarpaMMbl Ha
IIpUMEpPE Pa3BETBICHHOM LIETH.

12. Ilenn nepeMEHHOr0 TOKa €O B3aUMHOW WHIAyKUMEed. B3amMmMHas MHIYKTHBHOCTD,
KOA((HULIMEHT UHTYKTUBHOM CBSI3U.

13. Hanpsixenne u OJIC B3aMMHONM HHAYKIMM M HMX CBA3b C TOKOM. BekTopHas
quarpamma.

14. IlonsapHOCTh MHIYKTUBHO CBSI3aHHBIX KaTYHIEK U UX Pa3METKa.

15. Metoasl pacyera 1enel co B3aMMHOW WMHAyKIMEW. [IpaBuiio, yduThIBaKOIIEe 3HAK
HaINpsDKeHUs B3aMMHON MHIYKIMHU (Ha IpUMeEpe).

16. TlocnenoBaTenbHOE (COTJIACHOE M BCTPEUHOE) COEAMHEHHE MHAYKTUBHO CBS3aHHBIX
KaTyIlIEeK, BXOJHOE CONIPOTUBJIEHUE TAKUX COEANHEHUN. BEKTOpHbIE HarpaMMBl.

17. TlapasutenbHOE€ COEAMHEHHE WHIYKTUBHO CBA3aHHBIX KaTYyIIEK. Y PaBHEHHS, BXOJIHOE
COIPOTHBIIEHNE. BEKTOpHBIE TMarpamMmBl.

18. DOxBuBasieHTHas 3aMeHa (pa3Bsi3Kka) MHAYKTUBHBIX CBA3EH.

19. Bozaymsslii Tpancpopmarop, ypaBHEHUs1 TpaHc(hoOpMaTopa B peXUMe Harpy3ku U B
PEKMMax KOPOTKOT'O 3aMBIKAHMS U XOJIOCTOr0 X0/1a. BEKTOpHBIE [uarpaMMBbl pEKHMOB.

20. Baocumble CONpOTHBIEHHS TpaHchopMaTopa, OJAHOKOHTYpHAas CXeMa 3aMElICHHS
Tpanchopmaropa.

21. Pe3onanc HanpspkeHWil.  YCIOBUS ~ BO3HUKHOBEHHMS, PE30HAHCHAs  4acToTa,
XapaKTepUCTHUECKOE COIIPOTUBIIEHUE, JOOPOTHOCTh, BEKTOPHAs AMarpaMma.

22. YacTOTHBIE XapaKTEPUCTUKU U PE30HAHCHBIE KPUBBIE HEPA3BETBICHHOM 1IETIH.
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23. Pe3oHaHC TOKOB. YCIIOBUS BO3HMKHOBEHMsS, PE30HAHCHAs 4YacTOTa, BEKTOpHAas
Juarpamma TOKOB.

24. Pe3oHaHC TOKOB B MJCAJBHOM IapauleIbHOM KOHType. YacTOTHbBIE XapaKTEpUCTUKU
TaKOro KOHTYypa.

25. Tlonsitue o MHOro(a3HbIX M Tpex(a3HbIX LEMAX CHHYCOMJATBHOrO TOKa. lIpmHImm
paboThl TpexdazHoro TypooreHepaTopa.

26. Cummerpuunas cucremMa DJIC tpexdazHoro rereparopa. BpeMeHHbIE 3aBUCHMOCTH
OJIC u ux BEeKTOpHas Juarpamma.

27. TpexdasHble IeNu CHHYCOMAATBLHOTO TOKAa. CBs3aHHBIE W HECBS3aHHBIC IICIIH.
[TpeumymiectBa Tpexdas3HbIX 1enel nepes 0HOo(a3HBIMH.

28. CuMMeTpUYHBIE PEXHMbI pabOTHl Tpexda3zHOW Lenu Npu coeauHeHuH (a3 3Be3na-
3Be3/la C HyJIeBbIM INpoBoAoM U 0Oe3 Hero. Hampsokenue cmemieHus Heifrpanu. dasHble U
JMHEWHBIE TOKH W HampspDKeHUs. PacyeT TOKOB, MOCTPOCHHE BEKTOPHBIX M TOMOTPAPHUECKUX
auarpamm. MOIIHOCTH.

29. CuMMeTpUYHBI peXHM padOThI Tpexda3zHOW IeNMH W €ro pacueT Ui CHUCTEMBI
TPEYroJIbHUK-TPEyrobHUK. Da3Hble U JIMHENHbIE HANIPSHKEHUs U TOKU. BexkTopHas nuarpamma
TOKOB M TOmorpaduyeckas auarpaMma HalpsDKeHUH. AKTHBHAs, pEakTHBHAs M TIOJHAsS
MOIIHOCTH TpeX(a3zHOHU LETH.

30. Hecummerpuynbie peXuMbl paboThl Tpex(a3sHOW LEnu ¢ HYJIEBBIM MPOBOJOM U 0e3
Hero. HampspkeHne cmeleHuss HEWTpald INpU COEIMHEHUHU 3Be3lla-3Be3fa. Pacder TOKOB,
MIOCTPOCHHUE BEKTOPHBIX U TONOTPA(YUIECKUX THATPAMM.

31. HecummerpuyHble pexuMbl pabOThl  TpexdazHOW Lenu HOpu  COCTUHEHUHU
TPEYTrOJIbHUK-TPEYT OJIbHUK.

32. V3mepeHune akTUBHOW MOIIHOCTU B Tpex(a3HOH Lenu METOAO0M TpeX BaTTMETPOB U
METOJIOM JIBYX BOJIbTMETPOB (cXeMa ApoHa).

33. H3mepeHue peakTUBHON MOIIHOCTH B CHMMETPUYHOH TpexdazHO 1enH.

34. AmmmutynHo-yactotHas (AUX) wu  ¢azouactorHas (PUX) XxapaKkTepUCTHKHU
IIEKTPUYECKUX LIETIEN.

35. Pacu€r coennHeHMit YeThIPEeXOIIOCHUKOB. CXEeMBI 3aMEIIEHUS YETHIPEXITOIFOCHUKOB.

36. JluckpeTHble CIEKTPHl NEPUOAMYECKUX CHUTHAJIOB. Pa3iiokeHHe HECHHYCOMIAIbHBIX
TOKOB M HarpsbkeHul B psg Oypse.

37. Ilpumenenue psnoB Pypee Uil pacdeTa HECUHYCOUJAIBHBIX 3JIEKTPUYECKUX LIECTIEH.
Mertouka pacuera e HECUHYCOUAAIBHOTO TOKA.

38. Omnpenenenue cHekTpa peakUM IO CIEKTPY BO3IACHCTBUS U YacCTOTHBIM
xapaktepuctukam 1ienu. [Ipeacrasnenne psga @ypre B KoMIUieKCHOU ¢opme. Pacnpenenenue
PHEPTUU B CHEKTpe Hemepuojguueckoro curHaiga. CBs3p mnpeoOpasoBanus Pypbe ¢
npeobpazoBanueM Jlammaca.

39. JlelicTByromuye 3HaUYEHUSI HECUHYCOUJAIBHBIX NIEPUOINYECKUX CUTHAIOB. MOIIHOCTH
B LIENSX HECUHYCOUAABLHOT0 ToKa. [Tokazanus mpubopos.

40. OmneparopHbIil METOA pacueTa NEPEXOHBIX MPOLECCOB B MIEKTPUYECKUX LEIAX.

41. MmnynecHas U Nepexo/iHas XxapakTepucTuky nenu. Marerpan [roamerns.

42. Meton nepeMeHHbIX cocTOsiHUA. COCTaBICHUE YpPaBHEHUN COCTOSIHMS B CTaHIapTHON
MaTpu4HOU (hopme.

43. OnnodaszHas 0THOMONYIIEPHOAHAS CXEMA BBIIPSAMIICHHUS.

44. OnpnodaszHas ABYXIOIYIIEPUOIHAS CXE€Ma BBIPSIMIICHHUS C BBIBOJOM CpETHEH TOYKH
TpaHcopmaropa.

45. Onnoda3zHas MOCTOBAsI CXeMa BBITPSIMIICHHS.

46. TpexdaszHas MOCTOBAsI CXeMa BBITIPSIMIICHUSI.

47. Pexxumbl pabOThl YCUIUTENBHBIX KackanoB. llenmu cmemnienus. CrocoObl MOBBIIMICHHS
CTaOMIIBHOCTH PEXKHUMA.

48. MCcTOYHUKHU 3TAJOHHOTO HAIpPSKEHUS M TOKA. Y CHIIMTENN MOITHOCTH. CXeMbl ciBUTa
YPOBHS HalpsKEHUS.
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49. YcunurenbHBIM Kackaa ¢ 00UIMM 3MUTTepoM. TemrieparypHasi cTabMIIn3aus Kackaaa
C 00LIM SMUTTEPOM.
50. OOpaTHble CBSI3U B YCUIIUTEISIX.

CamocrosTenpHas paboTa 00y4aronuXcs:

- U3y4eHHE HOPMATHBHBIX MaTEPHAJIOB.

- odopmiieHHEe J1abopaTOPHOW PAOOTHI, OTYETAa M TMOJATOTOBKA K 3aIIUTE BBITOJHEHHOM
paboTHI;

- oopmienne 1abOpaTOPHO-MPAKTUUECKUX DPAOOT, OTYETOB M TMOATOTOBKA K 3aIIUTE
BBINOJIHEHHBIX Pa0OT;

- opopmieHHe 1a0OPaTOPHBIX PAabOT, OTYETOB M TOJATOTOBKA K 3aIIWTE BHIMOJIHCHHBIX
pabor;

- IOJITOTOBKA JIOKJIAJIOB C HCIIOJIb30BaHUEM ayauo- M BUACO3ANHUCEH, KOMITBIOTEPHOU
TEXHUKU U UHTCPHETA;

- IOJITOTOBKA COOOIIECHHI, KOMITBIOTEPHOM MPE3CHTAIHH;

- IOJITOTOBKA COOOIIEHUI ¥ JIOKJIAJOB C HKCIIOJb30BAaHHEM ayauo- WU BHICO3AIUCEH,
KOMITBIOTEPHON TEXHUKH U UHTCPHETA;

- IOJITOTOBKA COOOIICHHUI, KOMITBIOTEPHOM MPE3CHTAIINH, JTOKIIa 0B,

- paboTa co CripaBOYHUKAMH U HOPMAaTUBHBIMHU JIOKYMEHTAMU;

- paboTa co CripaBOYHHKAMH;

- pemeHne 3aaa4 1mo OAHO(Ma3HBIM HEMSIM CHHYCOUJAIHOTO TOKA;

- peleHHe 3a/1a4 10 pacuéTy MarHUTHBIX IETCH;

- peleHne 3aaad 1Mo pacuéry Hene;

- peleHue 3aj1a4 1Mo pacuéTy e HECHHYCOUIATbHOTO TOKA;

- cUcTeMaThyeckasi mpopaboTKa KOHCIIEKTOB 3aHATHN, Y4YeOHOW U CHelHalbHOU
TEXHUYECKOH JTUTepaTyphl,

-IIOBTOpHAs paboTa HaJl y4eOHBIM MaTEPHUAIOM.

-[IO/IFOTOBKA K UTOTOBOMY 3aHSTHIO;

6. O0pa3oBaTesIbHbIC TEXHOJIOTHH

B cooTBercTBUM CO CTPYKTypoil 00pa3oBaTelbHOTO Mpolecca IO JUCLMILIIMHE
MPUMEHSIFOTCS CIIEAYIOUIUE TEXHOIOTUU:

— yIpaBIJIEHUs NMPOLIECCOM OCBOEHHUS yueOHOI nHpopMaLuy;

— IpHUMEHEHMsI 3HaHUI Ha NPaKTUKeE, TOMCcKa HOBOM yueOHOU MHpOopMaLuy;

— OpraHu3allid COBMECTHOHN M CaMOCTOSITEIbHON JesTeNbHOCTH 00ydaromuxcs (yaeGHo-
MTO3HABATENIBHOW,  HAYYHO-HMCCIIEOBATENbCKOM, YaCTUYHO-IIOMCKOBOW,  PENpPOIYKTHBHOM,
TBOPYECKOH U IIp.);

— KOHTpOJISl Ka4eCTBA U OLICHUBAHUS PE3YJIHTATOB 00pa30BaTEIbHON AESITETLHOCTH.

B cootBerctBuu ¢ TpeboBanusimu PI'OC BO ans peanuszanuu KOMIIETEHTHOCTHOTO
NOJX0/1a MpU OOYYEHUH TUCHMIUIMHE MPEAYCMOTPEHO IIMPOKOE HCIOJIb30BAHHE B Y4EOHOM
MPOLIECCE AKTUBHBIX U UHTEPAKTUBHBIX METOJIOB ITPOBE/ICHUS 3aHATUH:

[Tpu oOyyeHUH AUCHIUIUIMHE TPUMEHSIOTCS Cleyromue GopMbl 3aHITHH:

— JIeKLIMH, HalpaBJjeHHbIE HA IMOJIyY€HHE HOBBIX U YIIIyOJIeHHE HayYHO-TEOPETHUYECKHX
3HAaHUW, B TOM YHCJI€ BBOJIHAS JIEKLHUs, WH(OpPMaLMOHHAs JIEKIHs, 0030pHas JIEKIUs, JIEeKINs-
KOHCYJIbTAIMsl, TPOOJIeMHast JIEKIIUS, JIEKIUU-TUCKYCCUH, JTeKIIMH-0ece bl U 1p.;

— MpPaKTUYECKHE 3aHATHUS, NMPOBOAMMBIE O]l PYKOBOACTBOM IIpeNojAaBatrelis B y4eOHOH
ayJUTOpUH, HAlpaBJECHHbIE Ha YriayOJeHHe U OBJAJAECHUE OIpPEICIICHHBIMU METOAaMU
CaMOCTOSITENIbHOW ~ paboThl, MOTYT BKJIIOYaTh KOJUIEKTUBHOE OOCYXKJCHHME Marepuana,
JTUCKYCCHM, pELUIeHHEe U pa300p KOHKPETHBIX NPAKTUYECKUX CHUTyalUd, KOMIIbIOTEPHBIE
CUMYJISIUY, TPEHUHTU U JIp.;

— na0bopaTOpHbIE 3aHATHS, IPOBOJUMBIE O] PYKOBOACTBOM IpPENoOJaBaTeis B y4eOHOM
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71a00paToOpUu C MCIIOJIb30BAaHUEM KOMITBIOTEPOB U Y4eOHOrO 00OpyIOBaHUs, HANIPABICHHBIC HA
3aKpeIUIeHHEe W TIOJydeHHWE HOBBIX YMEHHH W HAaBBIKOB, NPHUMEHEHHWE 3HAHUN W yMCHHH,
MOJYYCHHBIX Ha TEOPETUYECKUX 3aHATHUAX, IPU PELICHUN MPAKTUYECKUX 3314 U JIp.

Bce 3amsaTHs oOecriedeHbl MYIbTUMEIUHHBIMH CpEIACTBaMH (IIPOEKTOp, SKpaH) [UIs
MOBBIIICHUS] KayecTBa BOCIPHATHS HM3y4aeMoro marepuana. B oOpasoBarenbHOM mporecce
IINPOKO UCTIONB3YIOTCS HHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIE TEXHOIOTHH.

CamocrosTenbHass paboTa CTYIGHTOB — OTO IUIaHHpyeMass paboTa CTYAEHTOB,
BBINIOJIHAEMAsT MO 33/JaHUIO IIPU METOJMYECKOM DPYKOBOJCTBE MpenojaBaTelsi, HO 0e3 ero
HETOCPEACTBEHHOr0 ydacTusi. QOpMBI CaMOCTOATENBHON PabOThI CTYAEHTOB OIPEIENISIOTCS
cofiep’)KaHWeM y4eOHOH TUCHUIUIMHBI, CTENEHBIO MOJIrOTOBIEHHOCTH CTYAEHTOB. OHH MOTYT
UMEThb Y4YeOHBI WM y4eOHO-MCCIENOBATENbCKUIA XapakTep: aHalu3, aHHOTHPOBAaHHE U
KOHCIEKTHPOBAHKE JIUTEPATYpHI 110 TEME, COCTABIEHHE BOIIPOCOB U TECTOB K TEME, MOATOTOBKA
K 1a00paTOpHBIM paboTaM, MOATOTOBKA pedepaTHBHBIX COOOIICHUH U Jp.

dopmMamMu KOHTpPOJNS CaMOCTOSITENbHOW pabOThl BBICTYHAIOT OLEHHWBAHHE YCTHOTO
BBICTYIIJICHHS CTY/ICHTAa Ha MPAKTHYECKOM 3aHSATHH, €T0 JIO0KJIaaa; cod0ecel0BaHue, B TOM YHUCIIE
KOJUIOKBHYM; IPOBEPKa IHCBMEHHBIX OTYETOB IO PE3yJbTaTaM BBIMOJHEHHBIX 33JaHUi U
nabopaTopHbIX paboT, pEHIeHWH 3ajad; MpoBEpKa KOHTPOJIBHOW paboThl. Pe3ymbraThi
CaMOCTOATENIFHON pabOThl yYUTHIBAIOTCS MIPU OLICHKE 3HAHWH Ha SK3aMeHe U 3a4ére.

7. ®OpMBI aTTECTAIMN W OLIEHOYHbIE MATEPHAIBI

Texymuii KOHTPOJIb MpEJHA3HAYEH /IS MPOBEPKH XO0Ja M KAa4eCTBa YCBOCHHUS YUEOHOIO
MaTepuaia, CTHMYJIUPOBAaHUS yueOHOM paboThl 00y4arOIIUXCS M COBEPIICHCTBOBAHUS METOIUKU
npoBeaeHUs 3aHATHNA. OH TPOBOJIUTCA B XOJE€ BCEX BHUIOB 3aHATUH B (opme, n30paHHOU
MPENo/IaBaTeNIEM.

[IpomexxyTouHasi aTTecTalisi UMEET LEIbI0 ONMPENeTUTh CTENEHb JOCTHKEHUS Y4eOHBIX
nene mo y4eOHOW AMCHMILTUHE W MPOBOAUTCS B Qopme dKk3ameHa u 3auéra. [IpuHumaercs
9K3aMEH M 3a4€T MPenojaaBaTe/SIMU, YUTAIONIMMHU JICKIIUU 10 JIAHHOW Y4eOHOW JMCIUIUIMHE B
COOTBETCTBUM C TIIEPEYHEM OCHOBHBIX BOMNPOCOB, BBIHOCHUMBIX [JIsl KOHTPOJIA 3HAHUU
o0yyJaronuxcsi.

7.1. Bonpockl K 3a4ery:

1. BBeneHue B 25IeKTpOTEXHUKY U €€ 3anaun. KpaTkas ncropust pa3BUTHUS JIEKTPOTEXHUKU
U paauoTexHUKH. OCOOEHHOCTH COBPEMEHHOIO COCTOSIHMSA, CBSI3aHHBIE C pa3BUTHEM
MUKPO3JIEKTPOHUKH, BEIUUCIUTEILHON TEXHUKH.

2. Pa3nuuHble OAXOABI K aHAIM3Y MPOLECCOB B AJIEKTPUUECKUX LIEISAX: SMIUPUUECKUN U
TEOPETHYECKUI. MOJIeNH 3JIEKTPOHHBIX YCTPONCTB.

3. Knaccudpukanust 5>J€MEHTOB DJICKTPUUYECKHUX Iereil: HCTOYHMKH M NPUEMHUKU
ANEKTPUIECKON dHEPTUH (aKTUBHBIE M TACCUBHBIE dyIeMeHTHI 1ieneit). Mcrounnku D/]C u Toka,
UX HJAeaJbHbIE U Hleanu3upoBaHHble Moaenu. [Ipumeps! peanpHbix uctouHukoB DJIC u ToKa.
VYmpasiseMble ICTOYHUKH TOKA U HAMPSKEHUSI.

4. IIpuéMHUKN SIEKTPUUECKOW SHEPrHM: AaKTHBHbIE (CONPOTHUBICHHE) U PEaKTHBHBIC
(MHIlyKTUBHOCTb, €MKOCTb) O3J€MEHTHl. PeanbHble NpUEMHMKH W HUX Mojaenu. JlyanbHble
AJIEMEHTHI U LENH.

5. OCHOBHBIE ONpENEICHUSI TEOPUHM JJIEKTPUUYECKUX Lened. ODIEKTPUUYECKHH 3apsi,
AIIEKTPOMAarHUTHOE T10JI€, IJIEKTPUUECKUN TOK, OTeHLHal, HanpsokeHue u JJ1C, anekTpudeckas
1enb. MrHOBEeHHas: MOIIHOCTD U SHEPTHSL.

6. HazHaueHne wu3MepeHHH B JJEKTpUUECKUX HemsX. (OCHOBHBIE DIIEKTPUYECKHE
n3MepuTeNbHbIe TprOopsl. CxeMbl moKIIouYeHus mpuodopoB. [TorpentHocTr mpubGOpoB.

7. ConpoTUBJIEHHE U IPOBOAMMOCTb NMPOBOJHUKOB. 3akoH Oma JUIsl ydacTKa U IOJIHOM
nenu. PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. TeIIoBoe JeHCTBHE TOKA.
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8. JluHeliHble M HeNMMHEWHBIE dNIeMeHThl. CTatnueckue u auddepeHimanbHpe TapaMeTpsl
3JIEMEHTOB.

9. Ilonsitue  snextpuuecko nenu. Cxembl anekrpudeckoid nenu. OCHOBHBIE
TOMOJIOTUYECKHE MOHATUS TEOPUU IENeil: BETBb, y3ell, KOHTYp, HE3aBUCHUMBIH KOHTYp, rpad,
nepeBo rpada.

10. Ilepserit u BTOpoi 3akoHbl Kupxroda. CocraBnenue nmo 3akoHam Kupxroda cuctemsr
JTUHEHHBIX anreOpandecKux YpaBHCHHUM U METOJIbI €€ pelIeHUsI.

11. DKkBHBaJICHTHBIC TIPeOOpPa30BaHUS MCTOYHUKOB W IOTPEOUTEICH DIIEKTPUUYECKOU
sHepruu. [locnenoBarenpHble U MapajiesibHbIe COSIMHEHUS YYACTKOB JIEKTPUUYECKOM IEIH.

12. IIpeoOpazoBaHue COEAMHEHUN COMPOTUBICHUH U3 TPEYroJbHUKA B 3BE3qy U
Ha000poT. Pacuer mpoCThIX PE3UCTUBHBIX CXEM.

13. MeToa KOHTYpHBIX TOKOB. MeTo/ y370BbIX NMOTEHIIMAIOB. MeTo IBYX Yy3/10B. MeTon
HaJIoKeHUsI. MeTo/1 SKBHBAJICHTHOT'O MCTOYHHUKA (TeHepaTopa).

14. bananc momHocTH: popMynHpoBKa, criocod pacuéra v MPOBEPKH.

15. Knaccudukanusi JBYXIOJTIOCHUKOB: aKTUBHBIC W IACCUBHBIC, WX YCIOBHOE
ob0o3nayenne. OcoOble pabOThl AKTUBHBIX JBYXIIOJIIOCHHKOB: XOJIOCTOM XOJ, KOPOTKOE
3aMBIKaHUE.

16. Metoa 3KBHUBaJIEHTHOT'O UCTOYHHUKA (TeHEpaTopa). Y cloBHe Nepeaud MaKCUMAalbHOM
MOIIIHOCTU OT UCTOYHUKA HArpy3Ke.

17. McTOYHUKH 3JIEKTPUUECKOW HHEPruuM NEPEeMEHHOro TOKa. (OCHOBHBIE IapaMeTphbl
CUTHAJIOB CHHYCOHMJAJIBHOTO TOKa. MTIHOBEHHOE, aMIUIMTYJHOE, ICHCTBYIOIIEE M CpEIHEe
3HAYEHUS] CHHYCOUJAIIBHOTO TOKA (HAMPSKEHUS).

18. IlpeacraBieHre CUHYCOMIATbHBIX BEJIMYUH B BHUJE BBIPAKCHUS BO BPEMEHHOU
obnactu. M3o0paxkeHne CHHYCOMAAIbHBIX (QYHKIMI BPEMEHH BEKTOpaMH Ha KOMILIEKCHOMN
mockocTH. [lepexor OT MTHOBEHHBIX 3HaYEHUHN K KOMIUIEKCHBIM U300paKEHUSM U 00paTHO.

19. KommnekcHas ammiutyna. KommiekcHoe —peiictByromiee 3HaueHue.  Dopmbl
MIPEICTABJICHHS KOMIUIEKCHBIX unces. Onepanuu ¢ KOMIUIEKCHBIMH YHCTIaMHU.

20. DneMeHTBl M MapaMeTphl LENU MepeMEeHHOro Toka. CHHYCOMIaNbHBIA TOK B LEMU C
PE3UCTOPOM: CBSI3b MEXJY HANpPSDKEHHEM M TOKOM, MTHOBEHHAsh MOIIHOCTh W aKTHUBHAs
MOIIIHOCTb Ha PE3UCTOPE.

21. MarHuTHBINA NOTOK. 3aKOH AJIEKTpOMarHuTHOM nHAYKIMU. [ToTokocuemnienue.

22. PeakTuBHBIE BJEMEHTHI JJIEKTPUUYECKOM IE€NU CHUHYCOMJAIBHOIO TOKA: KaTyllKa
WHIYKTUBHOCTH, KOHJeHcaTop. Wneanu3upoBaHHbIE M WACAIbHBIE MOJEIH PEAKTHUBHBIX
AJIEMEHTOB.

23. CBs3bp MEXIy HalpsHKEHHEM M TOKOM, MTHOBEHHAsT MOIIHOCTh W peaKTHUBHAas
MOIIIHOCTh Ha HWHAYKTUBHOCTH W EMKOCTU. OCHOBHBIE pacu&THBIE COOTHOIIEHUS, TpaduKu
MTHOBEHHBIX 3HaYeHH. UHIYKTHBHOE U EMKOCTHOE COTPOTUBIICHUSI.

24. llocnenoBarenbHOE W TMAapalIeNIbHOE COEAMHEHUE PE3UCTOpPa, HUHIAYKTUBHOCTU H
émkocth. KoMiutiekcHble conpoTuBiieHHs. TpeyronbHUKH CONPOTUBIICHAN U TPOBOJUMOCTEN.

25. AKTHUBHAas, peakTUBHAs W IOJHAs MOLIHOCTH. PemieHue 3agad mo Hepa3BETBICHHBIM
IETSIM C TIOCTPOSHUEM BEKTOPHBIX TUarpaMM.

26. 3agaya aHanM3a YCTAHOBUBLIETOCS CHHYCOMAAIBHOTO pekUMa. 3akoHbl Oma u
Kupxrodpa B xomruiekcHoil ¢opme. MeToa KOMIUIEKCHBIX AaMIUIUTYJ W KOMIUIEKCHBIX
JIEUCTBYIOLUX 3HAYEHUU.

27. Ilopsgok pacu€ra 1eneil CHHYCOMJIAJIbHOTO TOKA KOMIUIEKCHBIM  METOAOM.
[TocTpoeHHe BEKTOPHBIX JAHWAarpaMM TOKOB M TOMOrpaUuecKux auarpamMm HampsLDKEHUU.
[Tokxazanus mpruOOPOB B LIENH CUHYCOUJAIBHOIO TOKA.

28. banaHChl aKTUBHOM, pEaKTUBHOM, MOJIHOW U KOMITJIEKCHON MOIITHOCTH.

29. Pe3oHaHCHBIE PEKHUMBI B MOCJIEIOBATEIBHOM M MApPAIJIEILHOM KOHTypax. Y CIIOBHE
pe3oHaHca. Pe3onanc HampsibkeHud B Hepa3BeTBIE€HHOM RLC-nenu. Pe3oHanc TOkoB B
pasBetBia¢HHON RLC-11enn. Pe3onancHas yacrora. JIoOpoTHOCTh KOHTYpA.

30. [lonsiTue o0 mepexoaHbIX mnpoueccax. I[IpuYMHBI BO3HUKHOBEHHUS MEPEXOJIHBIX
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IpOIECCOB (M3MEHEHUE MapaMeTpoB HMCTOYHUKOB HIIM MPUEMHUKOB, KOMMYTAllUU B IIETIN).
3aKOHbI KOMMYTALIMK JIJI1 UHAYKTUBHOCTHU U KOHAEeHcaTopa. HavanbHble ycnoBus.

31. IlpunyxaeHHBIN (BBIHYKICHHBIN) U CBOOOAHBIN (COOCTBEHHBIC KOJICOAHUS) PEXKUMBI,
UX OIPEEIICHHE NPU PA3IUUYHBIX TUIIAX UCTOYHUKOB.

32. Ilepexoaubie mpolecchl B LEMsSX BTOporo mopsaka. Kiaccuueckuit meron pacuéra
MEPEXO/IHBIX MPOIECCOB. XapaKTEPUCTUUECKOE YPaBHEHUE LIETIH, CIIOCOOBI €r0 COCTABJICHUS.

33. OOmme cBeAcHHs] O YETHIPEXMOMIOCHUKAX. Kitaccudukaius YeThIPEXITOIIOCHUKOB.
[TaccuBHBIE U IPOXOIHBIE YETHIPEXTOIOCHUKH, PAa3JIUYHbIE CUCTEMBI UX yYpaBHEHUU. OCHOBHbBIE
YPaBHEHHUS U CUCTEMBI IIEPBUYHBIX IAPAMETPOB HEABTOHOMHBIX YETHIPEXIIOIIOCHUKOB.

34. Cxembl 3amelleHUsl YETHIPEXMOMIOCHUKOB. KoadhduumeHTsl 4eThIpEXTOIIOCHUKA U
CBSI3b Me¥ay HuMH. Pacuér ko3dduumeHTOB yerhIpéxmonocHuka. BropuynHble mapameTps
YETBIPEXIIOJIFOCHUKOB.

35. CumMmeTpuyHbIE YETHIPEXTIONIOCHUKU. XapaKTEPUCTUUECKHE NapaMeTpbl U 3HAYEHMSI
COrJIacOBaHHOM Harpy3ku. KackaiHble COEIMHEHHS YETHIPEXIIOIOCHUKOB.

36. OcHoBHBIC TOHsSTHS 00 3nekTpuueckux (uibTpax. Kiaccupukanus ¢GUIBTPOB.
KommuiekcHple KO3 GUIMEHTH Mepefadd, aMmIUIMTyJHO-4acTOTHble U (ha304acTOTHBIC
XapaKTEPUCTUKHU YETHIPEXTTOIIOCHUKOB.

37. AmmnuTtynHo-(da3oBas XapaKTepUCTHKAa B KOMIUIEKCHOW IiockocTH. AUX m dUX
npocreiimux neneit (RL, RC, RLC). AHanu3 npoxok/1eHusi CUTHAJIOB 4Yepe3 JIMHEWHbIE LENu B
YaCTOTHON 00JaCTH.

38. Ha3naueHue, YCTpOHCTBO W TPUHIMUII JCUCTBUS MPOCTEHIIEro OIHO(A3HOTO
Tpancopmaropa. lloBblmmaromue u  mnoHmkaromme Tpanchopmaropsl.  Kosddunment
Tpancopmanuu. ["anpBaHnyeckas pa3Bsizka.

39. DnekTpuyeckre MalllUHbL: ONpe/eleHUe, Ha3HaueHue. TUIlbl 3JIEKTPUYECKUX MAIlUH.
[TpunHuMn neicTBUs. DIEKTPUUECKIE MALTMHBI TOCTOSTHHOTO TOKA.

40. DnexTpuyeckue MalIWHBl IIEPEMEHHOrO TOKa. Bpamiaromeecs MarHUTHOE IIOJIE.
[IpuHIUIT NENCTBUSA ACHHXPOHHOIO U CHHXPOHHOT'O JBUTATEIICH.

41. OcHOBHBIE CBEJEHUS O INOJYNPOBOJHUKAX, HMX IapaMETpbl B CPaBHEHUH C
MPOBOAHMKAMH U IUAJIEKTpUKaMu. OCHOBHBIE MOJTYIPOBOAHUKOBBIE 3JIEMEHTHI U COEAMHEHUS.
CoOcTBeHHbBIE U TPUMECHBIE MOJIYTIPOBOAHUKU. AKIIEITOPHBIE U JOHOPHBIE IIPUMECH.

42. DOnextpoHbl U Ablpkd. CoOCTBEHHas, NOHOpHAsl (SJEKTPOHHAs) M AaKLENTOpHas
(IBIpOYKasi) MPOBOJUMOCTh. DJIEKTPOHHO-ABIPOUHBINA (p-n) Mepexojl: OInpeJieieHue, OCHOBHbIE
CBOICTBa, CIOCOOBI OJTyUEHUs1, DHEPreTUYECKas AUarpaMma.

43. Tuddy3roHHbIH 1 1perdoBbId TOK. DIEKTPOHHO-IBIPOYHBII epexo/l B PABHOBECHOM
W HEpPaBHOBECHOM COCTOsIHUU. BonbT-ammnepnas xapakrepuctuka (BAX) p-n mepexona:
ujeanbHasl, ujeann3upoBanHas, peanbHas. @opmyna [oknu. [Ipsmoe n o6paTHOE BKIIOUEHUE.

44. IIpoboii p-n mepexona u ero BuAbl. Bnusnue temneparypsl Ha BAX p-n nepexona.
CxeMmpbl 3aMellIeHHs P-n Nepexoa, ero 0apbepHas u 1uddy3noHHast EMKOCTH.

45. OcHOBHBIE  MOJYNPOBOJHUKOBBIE  BJEMEHTHI Ha  OCHOBE p-n  Mepexoja
(BBIIPSIMUTENbHBIE JTHOJIBI, CTAOMIUTPOHBI, TyHHeNbHbIE 1uONbl): MX BAX, oCHOBHBIE
napaMmeTpbl, 00J1aCTH IPUMEHEHHs, YCIO0BHO-Tpaduyeckue 0003HaUEHNUS.

46. bumnomnspHble TPaH3UCTOPHI: OMNpEJENeHne, YCTPOMCTBO, NMPUHIMI JEHCTBHA, 001acTH
npumenenust. Kiaccudukanust u ycinoBHbIe rpadudeckiue 0003HaYeHUs! OUIOJIIPHBIX TPAH3UCTOPOB.

47. Pexxumbl pabOThI OUITIONIIPHOTO TPAH3UCTOPA: HOPMAIbHBIM AKTUBHBIA PEXUM, PEKUM
HACBILICHUS, PEXHM OTCEUYKH, HHBEPCHBIM aKTUBHBIA pexuM. Bpibop pexuma paboThb
TPaH3UCTOPA 10 IIOCTOSIHHOMY TOKY.

48. TloneBble TPaH3UCTOPHI: OmpeaeseHue, oodnactu npuMmeHeHus. Knaccudukanus wu
yCIOBHbIE Tpaduueckue 0003HAUEHHUS MOJEBBIX TpPaH3UCTOPOB. [IpenMyiecTBa MOJIEBBIX
TPAH3UCTOPOB C U30JIMPOBAHHBIM 3aTBOPOM.

49. IloneBble TPaH3UCTOPHI C YIPABIAIOIIUM pP-N IEPEXOJOM: YIPOIIEHHAS KOHCTPYKLUS,
MIPUHITUTT JIEHCTBUS, BBIXO/IHAS (CTOKOBAsI) M TIEpeIaTOYHAsl (CTOKO-3aTBOPHAsI) XapaKTEPUCTUKH,
HanpsDKCHUE OTCEYKH, HAYalbHBIA TOK CTOKa, 3((}EeKT MOAYISAIUHN UIMHBI KaHaja, pPeXUM
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HACBIIICHHUS.

50. TloseBble TPaH3UCTOPHI C H3OJMPOBAHHBIM 3aTBOPOM CO BCTPOEHHBIM KaHAJIOM:
yOpOILIEHHAS KOHCTPYKIIUS, MPUHIIUI JEHCTBUA, BBIXOAHAs (CTOKOBAasI) U MepeaaToyHas (CTOKO-
3aTBOpHAs) XapaKTEPUCTHKHU, HATPSHKCHUE OTCEYKH, HaYaIbHBIA TOK CTOKA.

51. IloneBbie TPaH3UCTOPHI C MU3OJIUPOBAHHBIM 3aTBOPOM C MHIYLIMPOBAHHBIM KaHAJIOM:
ynpouéHHas KOHCTPYKITUS, IPUHIIAI JCHCTBUSA, BRIXOAHAs (CTOKOBAas) M MepeaaTouHas (CTOKO-
3aTBOpPHAs) XapaKTEPUCTUKU, HAMIPSKEHUE OTCEUKH, HAUaJIbHBIM TOK CTOKA.

52. TupuCTOpBI: CTPYKTypa, CBOMCTBA, CHOCOOBI BKJIIOUEHHUS, OOJACTh IPUMEHEHUSI.
Bonbr-amnepHast xapakTepUCTHKA, OCHOBHBIE TTApaMETPbl THPUCTOPOB.

53. Knaccudukanms TUPUCTOPOB, 170'¢ YCIIOBHO-TpauiecKre 0003HaYCHHUSI.
OpHoonepallnoHHblE (HE3alUMpaeMble) M JBYXOIEPALMOHHBIE (3allUpPAEMbI€) THUPUCTOPHL,
obsactu ux npuMeHeHus1. CHMHCTOPBI.

54. Knaccudukanus mpeoOpa3oBaTe/IbHBIX YCTPOMCTB, HMX OCHOBHOC Ha3HAuYCHUE.
KiroueBoii pexxum paboThl OTYNIPOBOJHUKOBBIX TPUOOPOB B IMpeoOpa3oBaTesiX.

55. Bropuunble wucTouHMKM nuTaHus. CTpyKTypa, MapamMeTpbl U XapaKTEPUCTHUKU
BTOPUYHBIX HMCTOYHMKOB mNHTaHUA. [IpUHIMIBI TOCTpoeHUs W (YHKIUMOHAIBHBIC Y3JIblI
BTOPUYHBIX HCTOYHHUKOB JJICKTPONUTAHMSI. BBIIPSIMATETN M CTIIKUBAIONTUE (PHITETPHIL.

56. Beimpsmurenu: onpezeieHue, MIPUHLIUI JIEUCTBUSL. Onnodasubie
OJIHOTIONYTIEPUOHBIC ¥ JBYXIOJYICPUOJHBIE CXEMBbl BBIIPSMIICHHUS: TPHHIMIBI PabOTHI,
napameTpbl, 00J1aCTH IPUMECHEHHUSI.

57. VHBepTOpHI: onpeneseHue, NpUHIUIT aeicTBrs. Knaccudukamnus nHBEpTOPOB.

58. NuBeprophl, BeaoMble ceTblo. WHBepTOpbl TOKAa U HaOpsHKEHUS. ABTOHOMHBIE
HWHBEPTOPHI.

59. Ycunurenu: ompeneiieHWe, OCHOBHBIC NPHUHIUIBI pa0d0Thl. OCHOBHBIC IapamMeTpPhl
ycwuTenen: KodQPUIIMEHT YCHWICHHUS IO HANpsHKEHWIO, MO TOKY, MO MOIIHOCTH, BXOIHOE
CONPOTHUBIIEHUE, BBIXOJHOE conpoTuBieHre. AUX nu @YX naeanbHOro yCuauTens.

60. Knaccuduxamus ycunurtened no Buay AUX: ycuwiuTenn NOCTOSHHOTO TOKa,
YCHIIUTENH MIEPEMEHHOT0 TOKa, N30MpaTenbHbIe YCUITUTEINH.

61. Ycunurenun nmepeMeHHOTO TOKa: OMpeeieHUe, MPUHIUIBI MOCTpoeHus. YacToTHbie
nckaxkenus. azoBeie UCKaxeHUs. JIuHeilHble wWCKaxkeHWs. HenuHelHbIE WCKaKEHUA.
Koad¢ument rapMoHuK.

62. YcunuTenu NOCTOSHHOIO TOKa: OMpeAesieHUe, TPUHIUIBI TOCTPOEHUS. AMIUIUTYAHO-
yacTOoTHas U (a30-4aCTOTHAs XapakTepucTUku. OCOOCHHOCTH aHaAIM3a CXEM C ONepaIrliOHHBIMU
YCUJIMTEISAMH.

63. WHTerpanbHble OINEpPAlMOHHBIE YCUIUTENN: YCIOBHO-Tpaduueckoe 0003HAUYCHHE,
OCHOBHBIE MTapaMeTpbl U XapakTepucTuku. [lapaMeTpsl naeanbHBIX U pealbHbIX ONEPAIMOHHBIX
YCUITUTEIIEH.

64. CxeMbl Ha ONEPALMOHHBIX YCHJIMUTENSAX: WHBEPTUPYIOLIMA M HEUMHBEPTUPYIOLIUN
YCWINTENW, TIOBTOPUTEIN HAMNPSDKCHHs, YCTPOWCTBA CYMMHUPOBAHUS W  BBIUMTAHUS,
UHTETPUPYIOMIHHA U TP GEPSHIUPYIOMUN YCUTUTEIH.

65. CxeMbl Ha ONEPALMOHHBIX YCHJIUTEIAX: KOMIIAPATOPHl HAIPSIKEHUs, WCTOYHUKU
ATAIOHHOT'O HANIPSDKEHUS M TOKA, aBTOT€HEPATOPHI, AKTHBHBIC (DUIIBTPHI.

7.2. Bonpockl K 3K3aMEHY:

1. BBeneHue B 3€KTPOTEXHUKY U €€ 3a1aun. KpaTkas uctopus pa3BUTHUS AIEKTPOTEXHUKH
U panuoTexHUKu. (OCOOEHHOCTH COBPEMEHHOTO COCTOSIHHS, CBSI3aHHBIE C pa3BUTHEM
MUKPO3JIEKTPOHUKH, BEIUUCIUTEIEHON TEXHUKH.

2. Pa3znuunsie noaXoJdbl K aHAJIU3y MPOLECCCOB B JJICKTPUUYCCKUX HCIIAX: 3MHHpI/I‘IeCKHﬁ )41
TeopeTuuecKuid. MoJienu 31eKTPOHHBIX YCTPOUCTB.

3. Knaccudukaiys 5JI€MEHTOB DSJEKTPHUECKUX IENeH: HWCTOYHUKH U TPUEMHUKH
AJICKTPUYECKON IHEPTruu (aKTUBHBIC W TTACCHUBHBIC AyeMeHTHI 1ierneid). Mcrounnku DJ]C u Toka,
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WX UJealbHble U UJcaNU3upoBaHHbIe Mozenu. [Ipumepsl peanbHbix ucTouHUKoB DJIC U ToKa.
VYrpasisieMble HCTOYHUKH TOKA U HAMIPSYKEHUS.

4. IIpuéMHUKH BJICKTPUUYECKON SHEPrHH: aKTUBHbIE (CONPOTHUBIICHHE) U PEAKTUBHBIC
(MHIIyKTUBHOCTb, €MKOCTb) O3JEeMEHThl. PeanbHble NpUEMHUKHM W uUX Mojaenu. JlyanbHbie
AJIEMEHTHI U LETIH.

5. OCHOBHbBIC ONpEACICHUS] TEOPUM JJICKTPUUECKUX LENe. DJIEKTPUUYECKUN 3apsi,
AJIEKTPOMATrHUTHOE T0JI€, JIEKTPUUECKHUM TOK, MOTeHIMal, HanpsbkeHue u DJ1C, anexrpudeckas
uenb. MrHOBEeHHasi MOILHOCTb U SHEPTHUs.

6. Haznauenune wu3smepeHuii B 3iekTpuyeckux wensx. OCHOBHBIE DJIEKTPUUYECKUE
U3MepuTeNbHble MPUOopbl. CxeMbl NoaKI0YeHHs TpuoopoB. [lorpemuoctu npudopos.

7. ConpOTUBIEHUE U TPOBOJUMOCTH MPOBOJHUKOB. 3akoH OMa Juisi y4acTKa W TOJHOU
nenu. PaboTa n MOIIHOCTH 3IEKTpUYECKOro Toka. TemnoBoe AeiicTBHE TOKA.

8. JIuHeliHbIC M HENMMHEWHBIC dNIeMeHThl. CTatnueckue u audQepeHmatbHpIe TapaMeTpsl
3JIEMEHTOB.

9. Ilonsitue  snextpuueckol wnenu. Cxembl anekrpudyeckod nenu. OCHOBHBIE
TOTOJIOTHYECKHE TMOHSATUS TECOPUU IIeTeil: BETBb, y3€l, KOHTYp, HE3aBUCUMBIA KOHTYp, Tpad,
nepeBo rpada.

10. Ilepserit u BTOpoii 3akoHbl Kupxroda. CocraBnenue mo 3akonam Kupxroda cucrembl
JTUHEHHBIX aNTreOpandecKuX YPaBHCHHA U METOJIBI €€ pelIeHHS.

11. DkBHUBaJIeHTHBIE MpPEOOpPa3OBaHUs HUCTOYHHKOB U MOTPEOUTENCH HIEKTPUUYECKOM
sHeprui. [locnenoBarenbHble U NapaslieIbHble COETUHEHHS YUaCTKOB AIEKTPUUYECKOM LIETH.

12. TlpeoOpa3zoBaHue COEIMHEHUN COMPOTUBICHUM U3 TPEYroJbHUKAa B 3BE3AYy H
Ha000poT. Pacuer mpoCThIX pE3UCTHUBHBIX CXEM.

13. MeTtoa KOHTYpHBIX TOKOB. MeTo1 y3/I0BbIX OTEHIIMAIOB. MeTo ABYyX y310B. Meroa
HaJjokeHUs. MeTo ] S5KBUBAJIGHTHOT'O UCTOYHHKA (TEHEpaTopa).

14. bananc momHoCcTH: (hOpMyIHPOBKa, ClIOcO0 pacuéra v MPOBEPKH.

15. Knaccudukanust ABYXIOJIOCHUKOB: AaKTUBHBIE M TIACCHUBHBIE, HUX YCJIOBHOE
ob6o3nayenne. OcoOble pabOThl AKTUBHBIX JBYXIIOJTIOCHHKOB: XOJIOCTOH XOJ, KOPOTKOE
3aMBIKaHUE.

16. Metoa 3KBHBaJIEHTHOTO UCTOYHUKA (TeHEpaTopa). Y CIoBHe Nepeaud MaKCHMAalbHOMI
MOIIIHOCTU OT UCTOYHUKA HArpy3Ke.

17. VcTOUHUKH 3IIEKTPUUECKOW HHEPruu NEPEMEHHOro Toka. (OCHOBHBIE IapaMeTphbl
CUTHAJIOB CHUHYCOMJAJIBHOTO TOKa. MTrHOBEHHOE, aMIUIMTYAHOE, JCHCTBYIOIlee M CpeaHee
3HAUEHUs] CUHYCOHIaTbHOTO TOKA (HATIPSIKCHHUS).

18. IlpencraBieHre CUHYCOMIATBHBIX BEIMYUH B BHUJIE BBIPAXECHUS BO BPEMEHHOU
obnactu. M3o0paxeHne CUHYCOMNATbHBIX (YHKIIMA BpEMEHH BEKTOpaMH Ha KOMIUIEKCHOMN
mockocTH. [lepexon OT MTHOBEHHBIX 3HAYEHUHN K KOMIUIEKCHBIM U300paXeHUsIM U 00paTHO.

19. KommnekcHas ammnutyna. KommiekcHoe —aeiictByromiee 3HaueHue.  Dopmbl
MIPEICTABICHHS KOMIUIEKCHBIX unces. Onepanun ¢ KOMIUIEKCHBIMH YHCTIaMHU.

20. DneMeHTBl M MapaMeTphl LeNU MepeMeHHOro Toka. CHHYCOMIaNbHBIA TOK B LEMU C
PE3UCTOPOM: CBSI3b MEXKIY HANpsHKEHWEM W TOKOM, MTHOBEHHAss MOIIHOCTh W aKTHBHAs
MOIIIHOCTb Ha PE3UCTOPE.

21. MarHuTHbIM OTOK. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMH. [ToToKOCHIeIIeHHE.

22. PeakTuBHbBIE BJEMEHTHI HJIEKTPUUYECKOM WENMU CHUHYCOMAAIBHOIO TOKA: KaTylIKa
WHIYKTUBHOCTH, KOHJeHcaTop. Wmeanm3upoBaHHbIE U HACAIBbHBICE MOJCIN PEAKTHBHBIX
AJIEMEHTOB.

23. CBsi3b MEXAYy HaNpsXKEHUEM W TOKOM, MTHOBEHHAasi MOIIHOCTh M PpPEaKTHUBHAs
MOIIIHOCTh Ha WHAYKTUBHOCTH W EMKOCTH. OCHOBHBIE pacu€THBIE COOTHOIICHHUS, TpaduKu
MIHOBEHHBIX 3Ha4eHU. IHIYKTUBHOE U EMKOCTHOE CONPOTUBIICHUS.

24. IlocnenoBarenbHOE W MapalIeTbHOE COEIMHEHHE PE3UCTOpPa, WHIYKTUBHOCTU U
éMkocTu. KommiekcHbie COpOTUBICHUA. TPEeyroJbHUKHA COMPOTUBICHUH U TPOBOJUMOCTEM.
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25. AKTHUBHAas, peakTUBHAsI W MOJHAs MOILIHOCTH. PeleHue 3a7au mo Hepa3BETBICHHBIM
LEMSIM C IIOCTPOSHUEM BEKTOPHBIX JAUArPAMM.

26. 3agaya aHalM3a YCTAHOBUMBIIETOCS CHUHYCOMAQJIBHOTO pekuma. 3akoHsl Oma u
Kupxropa B komiuiekcHoW ¢opme. MeToa KOMIUIEKCHBIX aMIUIMTYA U KOMIUIEKCHBIX
JIEUCTBYIOIUX 3HAYEHUM.

27. llopsimok pacuéra 1enel CHUHYCOMJAIbHOTO TOKAa KOMIUJIEKCHBIM — METOJIOM.
[TocTpoeHHE BEKTOPHBIX JHMAarpaMM TOKOB M TOMOrpadUuecKux auarpaMm HampsDKCHUU.
[Tokxazanus npruOOpPOB B LIENH CUHYCOUJAIBHOIO TOKA.

28. banmaHChl aKTUBHOM, pEaKTUBHOM, TOJIHOW U KOMITJIEKCHON MOIITHOCTH.

29. Hcnonp3oBaHuEe MeETOJa HAJIOXKEHHUS B Cllydae HaJIW4uds B IeMH HECKOJIbKUX
HCTOYHMKOB C Pa3HOM YaCTOTOW CHHYCOMJAIBHOIO TOKA.

30. Pe3onaHCHbIE PEKUMBI B MOCIEAOBATEIHHOM M IMAPAIICIBHOM KOHTypax. Y CIIOBUE
pe3onanca. Peszonanc Hampsbkenuid B Hepa3BerBnéHHOM RLC-nenu. Pe3onanc TokoB B
pa3BerBnéHHON RLC-1ienu. Pezonancuas yacrora. JJoOpoTHOCTH KOHTYpA.

31. CnocoObl gocTHkeHHS pe3oHaHca. KOMIUIGKCHBIE YAaCTOTHBIE XapaKTEPUCTHUKH
UJeaM3UPOBAHHBIX JIBYXIIOIIOCHBIX 3NeMeHTOB. [lonoca mpomyckanus. Pe3oHaHCHBIE KPUBBIE.
OHepreTuyeckue COOTHOIIEHHUS.

32. IlpencraBieHue HECHHYCOUIAIBFHOTO TOKA B BUAE TpUTOHOMETpuueckoro psjaa dypee-
Olinepa. CocTaB BBICIIMX TapMOHMK IPU HAIMYUM CUMMETPUM (OPM KpUBBIX TOKa WIU
HanpsbkeHus. [lonsatue o yacrote crnekrpa. OcoOEHHOCTH pacydera Iiernell HeCMHYCOUIATbHOTO
TOKa MPU HAIMYUU BBICIIUX TAPMOHUK. Pe30HaHCHBIE SIBJICHUSI B 1I€TIM HECUHYCOMIAILHOTO TOKA.

33. JlelicTByromee u cpeaHee 3HaueHus curHanoB. [lokasanus mpuOOpPoOB B IEMsIX
HECHHYCOMATbHOTO TOKa. K03 uumeHTs!, Xxapakrepusyronme HeCHHYCOUAATbHOCTh KPHUBBIX.
MotHOCTH B L€KW HECHHYCOUAAIBHOTO TOKA: MTHOBEHHAs, aKTWBHAs, pEaKTHUBHAs, IMOJHAs,
MOIIIHOCTb UCKaKEHUSI.

34. TlonsiTue O meEpexoaHbIX mnpoueccax. I[IpuYMHBI BO3HUKHOBEHHUS MEPEXOJIHBIX
MPOIIECCOB (M3MEHEHHE MapaMeTPOB HCTOYHHKOB WM TPUEMHUKOB, KOMMYTAIlMU B IIEIIH).
3aKOHbI KOMMYTAILIMM JIJ1s1 UHAYKTUBHOCTHU U KOHAEeHcaTopa. HauanbHbie ycnoBus.

35. 3agaua pacuéra nepexoJHOro mpolecca Ipu KOMMYTAllUU B LIEMU MOCTOSIHHOTO TOKA.
AHanu3 nepexoaHbIX MPOIECCOB B MIEKTPUYECKUX IIETsIX BO BpeMeHHO# obOnactu. [lepexonHbie
MPOLECCHI B LENAX MepBoro nopsiaka (st npocreimux RL- u RC-neneit).

36. IlpunyxaeHHBIN (BBIHYKIECHHBIN) U CBOOOAHBIN (COOCTBEHHBIE KOIEOAHUs) PEXKUMBI,
WX OTpPEENICHHUE MPU PA3TUIHBIX THUIaX UCTOYHUKOB.

37. IlepexonaHble mpolecchl B LEMSIX BTOporo mopsaka. Kimaccuueckuit Meron pacuéra
MEPEXO/IHBIX POLECCOB. XapaKTEPUCTUUECKOE YPaBHEHUE IIETH, CIOCOObI €r0 COCTaBJICHHUS.

38. BnusiHHe BuAa KOpHEH Ha XapakTep cBOOOTHOTO pexuma. OnpeaeneHne mMOCTOSTHHBIX
WHTETPUPOBAHUS 110 HE3aBUCUMBIM M 3aBUCHUMBIM HaYaJIbHBIM YCJIIOBHSIM.

39. OnpeneneHue peakiuu LEMd BO BPEMEHHOH o0OO0NacTH TpU HPOU3BOJIHLHOM
BO3nelicTBUM (MHTETpas [{roamerns).

40. CyTp omepaTopHOrO METOJA aHalW3a U pacuéra NnepexoAHbIx mIpoueccos. lIpsamoe
npeobpasoBanue Jlamaca.

41. N3ob0paxeHus] MPOU3BOIHBIX, MHTETPAIOB M TpocTedmux (yHKiui. OneparopHbie
CXEMBI 3aMEIICHUST HAaKOMUTeNeH dHEPTun (MHAYKTUBHOCTH U EMKOCTH).

42. DkBUBaJ€HTHasi  OIlEpaTOpHas cxemMa paccMmarpuBaemord  uenu. IIpoBepka
MPaBWJIBHOCTH HaWJEHHOTO H300paKeHHsI IO MpeAeNbHbIM COOTHOIEeHUsM. OmnpezeneHue
OpUTrMHajJa C TIOMOIIBIO TEOPEMbl pa3JoKeHHs XeBucaija (MeToJ HeomnpeaeaEHHbIX
KO3 PHUITUEHTOR).

43. OO0mue cBeneHUss O YETHIPEXMONMIOCHUKAX. Kiaccudukarus 4eThIpexmoOCHUKOB.
[TaccuBHBIE U IPOXOAHBIE YETHIPEXTIOIIOCHUKH, PA3INYHbIE CUCTEMBI UX ypaBHEHUNH. OCHOBHbBIE
YpaBHEHUS U CUCTEMBI IEPBUYHBIX MapaMETPOB HEABTOHOMHBIX YETHIPEXTIOIIOCHUKOB.

44. Cxembl 3aMeIICHHs] YETHIPEXTOMIOCHUKOB. KoahpuumeHTsl 4eThIpEXMOMIOCHUKA |
CBSI3b MEXAy HUMH. Pacuér ko3 uuueHTOB YeTHIpEXMONIOCHUKA. BTOpHUYHBIE mapameTpsl
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YETHIPEXIIOIIOCHUKOB.

45. BXOIHOE CONPOTHUBIEHUE YETHIPEXIONIOCHUKA IPU IPOU3BOJIBHOM Harpyske.
XOJIOCTOM XOJ, KOPOTKOE 3aMbIKAHME WU HMX CBA3b C NapaMeTpaMH YETBIPEXIIOJIOCHUKA.
OKCIEpUMEHTAIBHOE OIIPEIETICHUE IEPBUYHBIX [1aPAMETPOB.

46. CUMMETpPUYHBIE YETHIPEXIOMIOCHUKH. XapaKTePUCTUUECKUE MapaMeTphl U 3HAUYCHUS
COIIACOBAaHHOM Harpy3ku. KackanHble COeIMHEHNS YETBIPEXIIONIOCHUKOB.

47. OcHoBHBIE TMOHATUS 00 odyekTpudeckux ¢uiabTpax. Kriaccudukamus (GuibTpos.
KommnekcHble K03 (UIMEHThl Iepefadd, aMIUIMTYAHO-4acTOTHbIE U (pa304acTOTHbIE
XapaKTEPUCTUKHU YEThIPEXTIOIOCHUKOB.

48. AmmumatyaHo-(a3oBas XapakTEpUCTHKA B KOMIUIEKCHOH Tuiockoctu. AUX m dUX
npocreiimux neneit (RL, RC, RLC). AHanu3 npoxokJ1eHusl CUTHAJIOB 4Yepe3 JIMHEWHbIE LIENU B
4acTOTHOM obacTu.

49. CBs3p MeXJy YacCTOTHBIMU M BPEMEHHBIMHU XapakTepucTukamu 1enu. OmnpeneneHue
peakuuu Lenu o €€ 4YacTOTHBIM XapaKTepUCTHUKaM IIPH TIapMOHMYECKOM, IPOU3BOJIBHOM
NEPUOANYECKOM U MPOU3BOJILHOM HETIEPUOINUECKOM BO3IEHCTBUSAX.

50. Ha3znauenue, ycCTpOMCTBO M MNPUHUMII JEHCTBUA HPOCTEHIIEro OAHO(Aa3HOrO
tpancpopmaropa. I[loBeimaronme u  moHmWkaomme Tpanchopmartopel.  Koaddumuent
TpaHchopMmanuu. ['anpBaHnUecKas pas3Bss3Ka.

51. Asrorpanchopmatopsl. Tpexdazusie TpanchopMaTopsI.

52. DNeKTpUYeCKUE MAIlUHBL: ONpPEEIeHUEe, Ha3HaYeHUE. THUIIbl IEKTPUYECKUX MAlIMH.
[TpunuMn neicTBust. DIEKTPUUECKUE MALTMHBI TOCTOSIHHOTO TOKA.

53. DnexkTpuyeckue MaIlMHBl IIEPEMEHHOI0 TOKa. Bpamaromieecss MarHUTHOE TOJIE.
[IpuHIMIT NENCTBUSA ACHHXPOHHOIO U CHHXPOHHOI'O JBUTATEIICH.

54. Tpéxdasubie anexTpuueckue nenu. llopsmox depenoBanus ¢a3. HecszanHas u
cBs3aHHas Tpéx(dasHbie nenu. CucTeMbl NpsMOil U 00paTHON MOCIE10BaTENbHOCTH.

55. CoenuHenne OOMOTOK TeHeparopa M (a3 NpHEMHHKa 3BE3/10H U TPEyroJbHUKOM.
Heilitpanbheiil mpoBoa. TpéxnpoBogHas U 4ETBIPEXNPOBOAHASA CHUCTEMBbl. Da3HBIC U JIMHEHHBIC
HaNPsDKEHUS U TOKH.

56. CpoiicTBa cUMMETpUYHBIX Tpex(as3Hbix Ieneil. Pacyér cUMMETpUYHBIX PEKHUMOB.
CoenuHeHune 3Be31a-3B€3/1a, TPEYTOJIbHUK-TPEYTOJIbHUK. BEKTOpHBIE TUarpamMmsl.

57. Pacu€r HECUMMETPUYHBIX PEKHUMOB B Tpex(as3HbIX Lemsix. VM3mepeHne akTUBHOM U
PEAKTUBHOM MOIIIHOCTH.

58. MomHocTh B TpEX(pa3zHbIX LEnsX.

59. OCHOBHBIE CBEACHHS O MOJIYIPOBOAHMKAX, HX IIapaMeTpbl B CPABHEHHH C
MPOBOAHMKAMH U IUAJIEKTpUKaMu. OCHOBHBIE MOJTYIPOBOJAHUKOBBIE 3JIEMEHTHI U COEAMHEHUS.
CoOcTBeHHBIE U TPUMECHBIE MOJIYTIPOBOIHUKU. AKIIEITOPHBIE H TJOHOPHBIE IIPUMECH.

60. OnexktpoHsl u Jblpku. CoOcTBeHHas, JOHOpHAas (AJIEKTPOHHAs)) M AaKIENTOpHAas
(IBIpOYKasi) MPOBOJUMOCTh. DJIEKTPOHHO-ABIPOUHBINA (p-n) Mepexojl: OIpeeieHue, OCHOBHBIE
CBOICTBa, CIIOCOOBI OJyUEHUs1, SDHEPreTUYEeCKas AUarpaMma.

61. Jduddy3uonnsiii u qperoBbIif TOK. DIEKTPOHHO-IBIPOYHBIN MEPEX0]] B PABHOBECHOM
W HEpPaBHOBECHOM COCTOsiHUH. BonbT-ammepnas xapakrepuctuka (BAX) p-n mepexona:
ujeanbHasl, ujeann3upoBanHas, peanbHas. @opmyna [oknu. [Ipsmoe n o6paTHOE BKIIOUEHUE.

62. IIpoGoit p-n mepexoaa u ero Buubl. BausHue temnepatypsl Ha BAX p-n mepexona.
CxeMmpbl 3aMelIeHHs P-n Iepexoa, ero 0apbepHas u 1uddy3noHHast EMKOCTH.

63. OCHOBHbIE  TIOJYNPOBOJHHUKOBBIE  JJIEMEHTHI HAa  OCHOBE p-n  mepexonaa
(BBIIPSIMUTENbHBIE JTHOJIBI, CTAOMIUTPOHBI, TyHHeNbHbIE 1uONbl): MX BAX, oCHOBHBIE
napameTpbl, 00JaCTH MPUMEHEHUS, YCIOBHO-Tpaduueckre 0003HaYCHUS.

64. Ceronuonab! 1 GOTOIMNOBI, UMITYJILCHBIE TUO/IbI, BAPUAKAIIHI.

65. bumonspHble TPaH3UCTOPHI: OIPEIEICHUE, YCTPOWCTBO, MPHUHIMI JCHCTBUSA, O0IaCTH
npumeHenust. Knaccudukarms u ycrnoBHble rpadudeckre 0003Ha4eHHs OUMONIIPHBIX TPAH3UCTOPOB.

66. Crarnueckuii Ko3h(OUIMEHT Mepenayr ToKa SMHUTTEpa OHUIOSIPHOTO TPaH3HUCTOpA.
CBsI3b TOKA KOJUIEKTOPA C TOKOM 0a3bl.



22

67. Pexumbl paboThl OUMOISIPHOTO TPAH3UCTOPA: HOPMAJIBHBIN aKTUBHBIN PEXKHUM, PEKUM
HACBIILIEHUS, PEKUM OTCEUKH, HHBEPCHBIH AaKTUBHBIM pexum. Bbibop pexuma paboTbl
TPaH3UCTOPA 10 IIOCTOSIHHOMY TOKY.

68. CxeMbl BKIIOUCHHSI OHWIOJSIPHBIX TPaH3UCTOPOB: ¢ oOmel ©O0a30i, ¢ 0O0muM
IMHUTTEPOM, C OOLIMM KOJUIEKTOpPOM. BXOIHBIE M BBIXOJHBIE CTAaTHYECKHE XapaKTEPHUCTUKU
OUIIOJIAPHOTO TPAH3UCTOPA JUIsl KaXKIOM CXEMbl BKIFOUEHHUS.

69. IloneBbie TPaH3UCTOPBL: oOmpenerneHue, obnactu npuMeHeHHs. Kimaccuduxamus wu
yCIOBHbIE Tpaduueckue 0003HAu€HHs IIOJIEBBIX TPaH3UCTOpOB. IIpenMyiecTBa mOJIEBBIX
TPaH3UCTOPOB C N30JIMPOBAHHBIM 3aTBOPOM.

70. IloneBble TPaH3UCTOPHI C YNPABISAIOLIMM P-N IEPEXOAOM: YIPOLIEHHAs KOHCTPYKIIUS,
IIPUHLINI JEHCTBUS, BBIXOHAS (CTOKOBas) U IepeaaToyHast (CTOKO-3aTBOPHAs) XapaKTEPUCTUKH,
HalpsDKEHWE OTCEYKH, HAyaJbHBIH TOK cTOKa, 3()(EeKT MOAyNIsALuU JUIMHBI KaHaja, PeXHUM
HACBILICHMUSL.

71. Husko4acTOTHBIE MaJOCUTHAJIBHBIE IIapaMeTphbl MOJEBOrO TPAH3UCTOpA: KpPyTHU3Ha,
Qg depeHIraIbHOe CONPOTUBICHUE CTOK-UCTOK, KOO (UIIMEHT YCHUIICHUS 110 HANIPSHKEHUIO.

72. IloneBble TpPaH3UCTOPHI C M30JUPOBAHHBIM 3aTBOPOM CO BCTPOECHHBIM KaHAJIOM:
YIPOIIEHHAs KOHCTPYKIIUS, IPUHIIUII IEUCTBHUS, BBIXOHAS (CTOKOBAs) U nepeaaToyHas (CTOKO-
3aTBOpHAs) XapaKTEPUCTUKH, HANPSHKEHUE OTCEUKHU, HaYallbHbIN TOK CTOKA.

73. IloneBble TPaH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM C MHAYLMPOBAHHBIM KAaHAJIOM:
yNpouEHHAs KOHCTPYKIMS, IPUHIMI IeHCTBUSI, BBIXOAHAs (CTOKOBAs) U NepeaaTouHas (CTOKO-
3aTBOpHAsi) XapaKTEPUCTUKH, HATIPSKEHUE OTCEUKH, HAaYaJIbHBIA TOK CTOKA.

74. TUpUCTOPBI: CTPYKTYpa, CBOMCTBA, CIIOCOOBI BKIIOYEHHs, OO0JIACTH HPUMEHEHHS.
BosbT-aMiiepHast XxapakTepucTUKa, OCHOBHBIE [TapaMeTPbl TUPUCTOPOB.

75. Knaccudukanus  TUPHCTOPOB, ux yCI0BHO-Tpaduyeckue 0003HaYCHMUSL.
OpHoonepalmoHHble (HE3amupaeMble) M JABYXONEpAlMOHHBIE (3amUpaeMble) THUPHUCTOPHI,
o0nacti ux npuMeHeHust. CUMHCTOPBI.

76. CuoBble OUIONIIPHBIE U MOJIEBBIE TPAH3UCTOPHI: TapaMeTpbl, 00JIaCTH IPUMEHEHUS.

77. 1GBT-Tpan3ucropsl (OUIONSpPHBIE TPAH3UCTOPHl C HW30JMPOBAHHBIM 3aTBOPOM):
MPUHIINI TOCTPOEHHUS, YCIOBHO-Tpaduyeckoe 0003HaYeHHE, MapaMeTpbl, 0071acTh MPUMEHEHHUS.

78. Knaccudukanus mnpeoOpa3oBaTelbHbIX YCTPOMCTB, HMX OCHOBHOE Ha3Hau€HHE.
KiroueBoii pexxum paboThl OTYNIPOBOJHUKOBBIX TPUOOPOB B Pe0Opa3oBaTesX.

79. Bropuunble wucTouHMKM nuTaHus. CTpykTypa, IapamMeTppl U XapaKTEPUCTUKH
BTOPUYHBIX HMCTOYHMKOB mNHTaHuA. [IpuHIMIBI mOoCTpoeHHs U (YHKUIMOHAJIBHBIE Y3JIblI
BTOPUYHBIX MCTOYHUKOB JIEKTPONUTAHUS. BRIIpSAMUTENN U Criaxuparoniue GuibTpsl.

80. CraOunmzaTopel HampspkeHus. (CrTaOMIM3aTopbl HANpsDKEHUST € UMITYJIbCHBIM
pEryJINPOBAaHUEM HA MHTETPAJIBHBIX MUKPOCXEMaX B UMITYJIbCHBIX MCTOUYHUKAX MUTAHUS.

81. Bempsmurenu: OIIpe/CIICHUE, MIPUHLIUI JIEHCTBHSL. Onnodazubie
OJTHOTIOJIYTIEPUO/IHbIE M JABYXIIOJNYIIEPHOAHBIE CXEMBbl BBIIPAMICHHS: HPUHIMIBI PaOOTHI,
napameTpbl, 00JaCTH TPUMEHEHHUSI.

82. CpaBHEHHUE CXEMbI C HYJEBOW TOUYKON U MOCTOBOW cxembl. KoadduuueHT nynbcanuit
BBIIPAMIICHHOTO HampsbkeHus. Vcnonb3oBaHue cCriaxuBaromnx (UIBTPOB M UX BIUSHHE Ha
IIPOUCXOSAIINE TPOLIECCHI.

83. VYmpasisieMble BBIIPSIMUTENN: Ha3HAUEHHE, IPUHIIMUIIBI YIIPABICHUS, PEryIUPOBOYHBIE
XapaKTEPUCTHUKHU.

84. Tpéxdasnsle M MHOrodasHble BBIIPSIMHUTEIN: NPUHLHUIBI pabOThI, MapameTphl,
00J1aCTH IPUMEHEHHUS.

85. NuBepTophl: onpeneneHue, mpuHIun aerctus. Kinaccudukaius nHBEpTOPOB.

86. MHBepTopel, BemoOMblE ceTbi0. VIHBEPTOpPHI TOKa W HANpsDKEHHUs. ABTOHOMHBIE
WUHBEPTOPBL.

87. YcunuTenu: oImpeneieHue, OCHOBHBbIE MPUHUUIBI paboThl. OCHOBHBIE MapameTphbl
ycunurenen: Kod(Q(UIUEHT YCHICHHMS [0 HaNps KEHUIO, MO TOKY, 10 MOIIHOCTH, BXOJIHOE
COIPOTHUBIIEHNUE, BbIX0HOE conpoTuBieHne. AUX u @YX naeanbHOro yCUIUTENS.
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88. Knaccudpukamus ycunurened no Buay AYUX: yCHIUTENHM MOCTOSHHOTO TOKa,
YCHJIMTENH [IEPEMEHHOT0 TOKa, N30MpaTeabHble YCUITUTEIH.

89. Ycunurenu NnepeMEHHOIO TOKA: ONPEIENICHHE, MPUHLMIIBI TOCTpOeHUs. YacToTHBIE
uckaxenus. @Das3oBple HcKaxeHUsA. JIluHelHble UCKaxeHUs. HenuHelHble MCKaXXEeHUS.
Koadduument rapmoHuk.

90. AMmuuTynHO-4acTOoTHass M (pa3o-4acTOTHash ~ XapaKTEpUCTUKU  yCUIIUTEINEH.
JuHamudeckuii auanazoH. MakcuManbHas BBIXOJHAs MOIIHOCTh. KoadduimeHT mone3Horo
nerictBus. Pexxumel pabotel yeunurenei: A, B, AB, C, D.

91. OOpaTHble CBSA3M B YCHUJMTENBHBIX YCTpOWCTBaxX. PexxuMbl pabOThl yCHIMTEIBHBIX
KackanoB. PesuctopHbie ycunutenbHble Kackaabl. Llenn cmemenus. CrocoObl MOBBIIECHUS
CTaOMJIBHOCTH PEXUMA.

92. OcHOBHBIE CX€MBI YCHIIUTEJIEH Ha OMIOJIIPHBIX TPAH3UCTOPAX.

93. OCHOBHBIE CXEMBI YCUIIUTENIEH Ha MOJEBBIX TPAH3UCTOPAX.

94. KackagHoe BKJIIOYeHHE ycuiuTeneil. YacTOTHBIE XapaKTePUCTHKH MHOTOKACKaTHOTO
YCUJIUTES.

95. Ycunutenu nMocTOSHHOTO TOKA: ONpEesIeHNe, IPUHIIUIIBI TOCTPOCHUS. AMILTUTYTHO-
YyacToTHas U (a30-4acTOTHAS XapaKTepuCTHKH. OCOOCHHOCTH aHAIN3a CXEM C OTEePAllMOHHBIMU
YCHIIUTEISIMH.

96. JluddepeHnmaibHbIN YCHIIATEIBHBINA KaCKaJ[: CXeMa, IIPUHIUT paOOTEHI.

97. VuTterpanpHble ONEpAIMOHHBIE YCHIIUTENH: YCIOBHO-rpaduueckoe 0o0O03HaueHUE,
OCHOBHbBIE ITapaMETPbl U XapaKTepucTUKU. IlapaMeTpbl naealbHbIX U peaIbHbIX ONEPAllMOHHBIX
YCUJIUTEIICH.

98. XapakTepHCTUKHU U MapaMeTphbl ONEPALMOHHBIX YCUIUTENEH ¢ OOpPaTHBIMH CBA3SIMHU.
CxeMblI cIBUTA YPOBHS HAIPSHKEHUS.

99. Cxembl Ha ONEPALMOHHBIX YCUJIUTENSX: WHBEPTUPYIOUIMI U HEWHBEPTHUPYIOIIMM
YCWJIUTENH, TIOBTOPUTENM  HANpPsIKEHUs, YCTPOMCTBA CYMMHPOBAHHMS UM BBIYMTAHUA,
MHTETPUPYIOIIUHN U TUPPEpEHIUPYIOMUN YCUTUTEIH.

100. Cxembl Ha OINEPALMOHHBIX YCHJIUTENAX: KOMIApAaTOpPbl HANpsIKEHUs, UCTOYHHUKU
ATAJIOHHOT'O HANPSDKEHUS U TOKA, aBTOT€HEPATOPbI, aKTUBHBIE (DUIIBTPHI.

8. YuebHo-MeToanueckoe u HH(POPMALMOHHOE 00ecnieyeHue TUCIHILIMHBI

DNEKTPOHHBIM KaTalor M 3JIEKTPOHHBIE WH(GOPMAIMOHHBIE PECYPCHI, MPEIOCTaBISIEMbIE
HayyHoi Oubmuotexkoit ®I'BOY BO «UyBamickuii rocyiapcTBEHHBIH YHUBEPCUTET UMEHHU
W.H. YapsiHOBa» AOCTYIHEI MO ccbUIke http://library.chuvsu.ru/

8.1. PexoMenyemMasi OCHOBHas JIMTEpaTypa
Ne HaumeHnoBanue

1. |Anekcees H.K., Bnamumupo O.B. Teoperuueckue OCHOBBI 3JEKTPOTEXHUKU: METOABI pacueTa
YCTaHOBHMBIIMXCS PEXHMOB JIMHEHHBIX OJIEKTPUUECKHX Lened: ydeOHoe mocobue; oTB. pexn. B.M.
IleBuoB. — Yebokcapsl: M3n-Bo Yysam. yu-Ta, 2011. — 135 c.

2. |BacunbseBa B.A., EdppemoB B.A., Unbun A.A. TeopeTndeckue OCHOBBI 3JIEKTPOTEXHHUKH: HCCIIEOBAHHE
JMHEHHBIX 0HO(A3HBIX U TpeX(a3HBIX IEKTPUUECKHX IIeNel: J1abopaTOpHBIN NPakTUKyM; OTB. pea. B.M.
[TeBmoB. — Yebokcapswr: M3a-so Yysam. yu-Ta, 2015. — 119 c.

3. |IoxynmpoBOJHUKOBBIE THOIBI M TPAH3UCTOPHL: JlabopaTopHslii npaktukyM / [.A. bemnos, B.I'. I'puropses,
I".B. ManmuawuH u 1p.; otB. pea. B.I'. I'puropses. — Yebokcapsr: M3a-so Yysam. yH-Ta, 2010. — 60 c.

4. |3axapoB H.B. Dmektporexnuka u odiekTpoHuka B cpene “Electronics Workbench (Multisim)”:
naboparopublii mpakTukym; oTB. pen. C.J[. Crnorumckuii. — Yebokcaper: U3n-Bo Yysam. yH-Ta, 2010. — 40
c.

8.2. PexomeH1yeMasi TONOJHUTEIbHAS JTUTEpaTypa

Ne HanmenoBanue
n/a

1. |Wmeur B.A., Edumor H.C., JIamen O.f. Teoperndeckre OCHOBBI SJEKTPOTEXHHUKH. TeOpHUs JTHHEHHBIX
JJICKTPHUYECKUX TIeTIei: KOHCIEKT Jieknmid; oTB. pen. Jlsmen FO.S. — Yebokcapwr: M3n-Bo Uysam. yH-Ta,



http://library.chuvsu.ru/
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1999. - 130 c.
2. |becconoB JI.A. TeopeTnueckue OCHOBBI SJIEKTPOTEXHUKHU: DJICKTPUUYECKUE LIEH: YUeOHUK JUIS BY30B. — 8-
u31., nepepad., mom. — M.: Beicm. mik., 1984. — 559 c.
3. |Benos I'.A. DneKTpoHHKA U MUKPO3JIEKTPOHUKA: yueOHOe mocodue 1 By30B; oTB. pea. [Ipsaukos B.C. — 2-
e m1., ucnp. — Yebokcaprr: Uzn-so Uysam. yu-Ta, 2001. — 377 c.
4. |3axapoB B.I'. CHMBOIBHBIE pacyeThl B JIEKTPOTEXHUKE, JIEKTPOHIKE H aBTOMATHKE: yaeOHOe mocobue; OTB.
pen. I'.A. benos. — Uebokcapsl: M3a-Bo Uysam. yH-Ta, 2011. — 88 c.
8.3. Pexomenyemplie METOAMYECKUE PA3pabOTKH 1O JUCITUTIIIMHE
Ne HaumeHoBaHue VYenoBus noctyna
n/n
1. |Cpenun B.I'. DeKTpoTeXHHUKa U HIIEKTPOHUKA: URL: http:/lib.ugtu.net/system/files/books/2016/sedin_v.g.
MeToJ. ykazanus. — Yxrta: YI'TY, 2016. —42 c. elektrotehnika i elektronika 2016.pdf
2. |Meronuyeckas pazpaboTka Kypc JEKIHii 110 URL: http:/fiz.naSbal.ru/doc/1065/index.html
JCHIUILIMHE «JEKTPOTEXHHUKA U 3JIEKTPOHUKAY
3. |Meronuueckas pa3paboTKa OTKPBITOTO URL: https://nsportal.ru/npo-spo/energetika-
MPaKTUIECKOTO 3aHATHUS 110 TUCITAILIIHE energeticheskoe-mashinostroenie-i-
«DIEKTPOTEXHHUKA U IEKTPOHHUKAY C elektrotekhnika/library/2017/10/07
NPUMEHEHHUEM KOMITbIOTEPHBIX TEXHOJIOTHIA
4. |Metoandeckas pa3paboTKa ypoka 1o URL: https://multiurok.ru/files/mietodichieskaia-razrabotka-
JTUCTIHATUTAHE «JJIEKTPOTEXHUKA M AIEKTPOHUKay |uroka-po-distsiplini-5.html
Ha TeMy: «Tpexda3Hble JIeKTPUICCKUE LESTTH»
5. |Meromnueckue pekomeHaanuu odydatommmcss | URL: https://videouroki.net/razrabotki/metodicheskie-
TI0 BBHITIOJTHCHHIO MPAKTUICCKUX 3aHATUH rekomendatsii-obuchayushchimsya-po-vypolneniyu-
Y9e0HOH TUCIHTUTHHBI « DIIEKTPOTEXHUKA H prakticheskikh-zanyatiy-uchebnoy-distsipliny-
3IEKTPOHUKA» elektrotekhnika-i-elektronika.html
6. URL:
MeTorieckas paspaboTka OTKPHITOTO 3aHATHA https://kopilkaurokov.ru/vsemUchitelam/uroki/mietodichies
0 MEKTPOTEXHHUKE U IECKTPOHHKE HA TEMY: kaia razrabotka
«Tpancopmaroprr otkrytogho zaniatiia po eliektrotiekhnikie i eliektr
7. |Meronudeckne yKa3aHUs 110 0(OPMIICHUIO URL: http://library.chuvsu.ru/downloads/book/3axapos B.T".

OT4YECTa 110 HpOPISBO,I[CTBeHHOfI IIPpaKTHUKC

CHUMBOJIBHBIE PACYETHI B DJIEKTPOTEXHUKE, IIEKTPOHUKE U
aBToMaTuke.pdf

CHCTEMBI,

8.4. IlporpamMHOe obecriedeHne, npodeccuoHanbHble 0a3bl JAaHHBIX, MH)OPMAIIMOHHO-
CTIPaBOYHBIE CHCTEMBI.

[IporpammHuoe obecriedenue, npodeccHoHaIbHbIE 0a3bl JaHHBIX, WHPOPMAIHOHHO-CIIPABOYHBIC

npeaAOCTaBIACMbIC

yhpaBiieHHEM

unpopmatmzann =~ @I'BOY  BO  «Uysamickuit

rocyaapcTBeHHbI yHUBepcuteT umenn M.H. YabsHoBa» noctynHs! 1o cebuike http://ui.chuvsu.ru/*

8.4.1. IIporpammHOe oOecnieueHne

Ne HaumenoBanue VYcnoBus [ocTymna/cKkaunBaHUs
n/m
1. | MS Office/ LibreOffice JIUIICH3Us YHUBEPCUTETa/ CBOOOHOE JTUIICH3NOHHOE
cornamenue (https://ru.libreoffice.org/ )
2. |MS Windows/Linux (Ubuntu) JMLIECH3Us YHUBEPCHUTETa/ CBOOOIHOE JINIIEH3MOHHOE

cornamenue (http://ubuntu.ru/ )

3. | Micro-Cap Evaluation/Student Version (http://www.spectrum-soft.com/demoform.shtm)

4. |LTspice/SwitcherCAD cBOOOTHOE JIMUEH3UOHHOE corjaiieHue
(http://Itspice.linear.com/software/LTspicel V.exe)

5. |EDWinXP URL: http://www.visionics.a.se/EDWinForm.aspx

6. | DoCircuits URL: http://www.docircuits.com/download#

7. |Delta Design URL: http://dd.ru/download-new



http://lib.ugtu.net/system/files/books/2016/sedin_v.g._elektrotehnika_i_elektronika_2016.pdf
http://lib.ugtu.net/system/files/books/2016/sedin_v.g._elektrotehnika_i_elektronika_2016.pdf
http://fiz.na5bal.ru/doc/1065/index.html
https://nsportal.ru/npo-spo/energetika-energeticheskoe-mashinostroenie-i-elektrotekhnika/library/2017/10/07
https://nsportal.ru/npo-spo/energetika-energeticheskoe-mashinostroenie-i-elektrotekhnika/library/2017/10/07
https://nsportal.ru/npo-spo/energetika-energeticheskoe-mashinostroenie-i-elektrotekhnika/library/2017/10/07
https://multiurok.ru/files/mietodichieskaia-razrabotka-uroka-po-distsiplini-5.html
https://multiurok.ru/files/mietodichieskaia-razrabotka-uroka-po-distsiplini-5.html
https://videouroki.net/razrabotki/metodicheskie-rekomendatsii-obuchayushchimsya-po-vypolneniyu-prakticheskikh-zanyatiy-uchebnoy-distsipliny-elektrotekhnika-i-elektronika.html
https://videouroki.net/razrabotki/metodicheskie-rekomendatsii-obuchayushchimsya-po-vypolneniyu-prakticheskikh-zanyatiy-uchebnoy-distsipliny-elektrotekhnika-i-elektronika.html
https://videouroki.net/razrabotki/metodicheskie-rekomendatsii-obuchayushchimsya-po-vypolneniyu-prakticheskikh-zanyatiy-uchebnoy-distsipliny-elektrotekhnika-i-elektronika.html
https://videouroki.net/razrabotki/metodicheskie-rekomendatsii-obuchayushchimsya-po-vypolneniyu-prakticheskikh-zanyatiy-uchebnoy-distsipliny-elektrotekhnika-i-elektronika.html
https://kopilkaurokov.ru/vsemUchitelam/uroki/mietodichieskaia_razrabotka_otkrytogho_zaniatiia_po_eliektrotiekhnikie_i_eliektr
https://kopilkaurokov.ru/vsemUchitelam/uroki/mietodichieskaia_razrabotka_otkrytogho_zaniatiia_po_eliektrotiekhnikie_i_eliektr
https://kopilkaurokov.ru/vsemUchitelam/uroki/mietodichieskaia_razrabotka_otkrytogho_zaniatiia_po_eliektrotiekhnikie_i_eliektr
http://library.chuvsu.ru/downloads/book/Захаров%20В.Г.%20Символьные%20расчеты%20в%20электротехнике,%20электронике%20и%20автоматике.pdf
http://library.chuvsu.ru/downloads/book/Захаров%20В.Г.%20Символьные%20расчеты%20в%20электротехнике,%20электронике%20и%20автоматике.pdf
http://library.chuvsu.ru/downloads/book/Захаров%20В.Г.%20Символьные%20расчеты%20в%20электротехнике,%20электронике%20и%20автоматике.pdf
http://ui.chuvsu.ru/*
https://ru.libreoffice.org/
http://ubuntu.ru/
http://www.spectrum-soft.com/demoform.shtm
http://ltspice.linear.com/software/LTspiceIV.exe
http://www.visionics.a.se/EDWinForm.aspx
http://www.docircuits.com/download%23
http://dd.ru/download-new

25

8. |Symica

URL: http://symica.com/products/symica-free-edition

8.4.2. basbl JaHHBIX, HH(POPMAITMOHHO-CIIPABOYHBIE CHCTEMBI

Ne HanmenoBanue VYcnoBus qocTymna/ckaunBaHUS

/1 MPOTPAMMHOTO 00CCTICUCHUS

1. |Tapant 13 BHYTPEHHEH CeTH yHUBepcHUTeTa (oroBop)™*
2. |Koncynprant +

8.4.3. PekoMeHyeMble HHTEPHET-PECYPChI U OTKPBIThIE OH-JIalH KYpChl

Ne HanmeHnoBaHue UHTEpHET pecypca Pexxum nocrymna

n/n

1. | Poccuiickas ['ocymapcTBerHas bubnmoTtexa http://www.rsl.ru

2. |T'ocymapctBeHHas myOamdHast HAYIHO- http://www.gpntb.ru
TexHH4ecKas Oubimoreka Poccun

3. OynnamenTanpHas 6ubmmoreka Himkeropoackoro | http://www.unn.ru/library
TOCYAapPCTBEHHOTO YHHBEPCUTETA

4. |Hayunas 6ubmmotexa Kazanckoro http://Isl.ksu.ru
TOCYAapPCTBEHHOTO YHHBEPCHUTETA

5. |Hay4Has snexTpoHHast OMOIMOTEKA http://elibrary.ru

6. |IlomHOTEeKCTOBas OMOMMOTEKA YIEOHBIX M yueOHOo- | http://window.edu.ru
METOIMYECKHX MaTepHaioB

7. | OnexTpoHHO-OmOMMoTewyHas cucrema IPRbooks http://www.iprbookshop.ru

8. | bopmunckuit C.A. DIEeKTpOTEXHUKA U URL:

9IIEKTPOHHUKA: 3JIEKTPOHHOE yueOHOe ocobie

http://www.ssau.ru/files/education/uch posob/DiekTpore
xuuka %20u%20snekrpornka-bopmunckuii%20CA. . pdf

9. |Hoxpun A.H. DnexTpoTexHHUKa U 3JIEKTPOHUKA.
Kypc nexnnii. Yacts 1. DnexkTpoTexHuKa

URL: http://6spol1.ucoz.ru/ 1d/0/52 1.pdf

10. |JIaBpoB B.M. DieKTpOTEXHUKA U ICKTPOHHKA: URL: http://www.bourabai.kz/library/lavrov.pdf
Koncnekr nexnuit
11. |Kosnora U.C. Dnexrporexnuka: Koncnekr nexuuii | URL: http://shporgaloshka.ucoz.ru/Agrarnoepravo/
ehlektrotekhnika-konspekt lekcij.pdf
12. | bpskun JI.A. DIEKTPOTEXHUKA H DIICKTPOHHKA! URL: http://bourabai.ru/library/briakin.pdf

Koncnekr nexuui

9. MarepuajbHO-TeXHUYECKOe o0ecnedeHne U CHUNIMHBI

Y4eOHble ayauTOpUU  JUIs
aBTOMATH3UPOBAaHHBIM  pabOYUM  MECTOM

TEMATUYCCKUEC HUIUTIOCTpallu U NEMOHCTpalnu,

COCTaBcE:

JICKIIMOHHBIX
(APM)

3aHATHHA 110 JUCHUIIIMHE  OCHAIIICHbI
nmpenoaaBarelid, 06€CHG‘-II/IB3.IOIJ_[I/IM

COOTBETCTBYIOIIHUE NpOorpaMMe NUCHUIIIIMHBI B

— MYJbTUMEIUWHBINA IPOEKTOP C AUCTAHI[MOHHBIM YIIPABICHHUEM;
— MYJIbTUMEIUNHOE 3ByKOBOE 00OpYyI0BaHUE.
YueOHbIe ayAUTOPUHU TSI CAMOCTOSITEIBHBIX 3aHATHH 1O IUCUUIUIMHE OCHameHsl APM

npenoaaBareyia W IMOJb30BATCIbCKUMU APM 1o qucity 06y11a10m14xc;1,

00BEIMHEHHBIX

JIOKAJIBHOM CEThIO («KOMIBIOTEPHBII KJTacC), ¢ BO3SMOKHOCTBIO TIOJIKJIIOUEHUS K ceTH MHTepHeT

H JOCTYyIIOM K BHCKTpOHHOﬁ I/IH(I)OpMaI_II/IOHHO-O6pa30BaTCHLHOﬁ

cpene OI'bBOY BO

«HyBanicknii rocyjapcTBeHHbI yHuBepcureT nMeHn M.H. YiesHoBay.
VYyeOHble ayauTOpUM Ul JAOOPAaTOPHBIX 3aHATHH 1O JUCHMIIMHE OCHAIIEHBI

CIenuaJIbHBIM 000PYI0BaHUEM B COCTABE:

1. JJaGopaTopHbIe CTEHABI 10 OCHOBAM 3JICKTPOTEXHHUKH U HJICKTPOHHUKH.
2. AHaJIOTOBBIE ABYXJIYYEBBIC OCITUILIOTPA]HI.



http://symica.com/products/symica-free-edition
http://www.rsl.ru/
http://www.gpntb.ru/
http://www.unn.ru/library/
http://lsl.ksu.ru/
http://elibrary.ru/
http://window.edu.ru/
http://www.iprbookshop.ru/
http://www.ssau.ru/files/education/uch_posob/Электротехника%20и%20электроника-Борминский%20СА.pdf
http://www.ssau.ru/files/education/uch_posob/Электротехника%20и%20электроника-Борминский%20СА.pdf
http://6spo11.ucoz.ru/_ld/0/52__1.pdf
http://www.bourabai.kz/library/lavrov.pdf
http://shporgaloshka.ucoz.ru/Agrarnoepravo/ehlektrotekhnika-konspekt_lekcij.pdf
http://shporgaloshka.ucoz.ru/Agrarnoepravo/ehlektrotekhnika-konspekt_lekcij.pdf
http://bourabai.ru/library/briakin.pdf
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10. CpeacrBa ajanTanuM MpenoJaBaHWs JHCHUIUVIMHBI K MNOTPeOHOCTAM JIMI[ C
OrpAaHHYEHHbIMHU BO3MOKHOCTSIMH

B cnysae HeoOxomumocTH, oOOy4aroIMMCs M3 4YHMCIa JHUI C OrpaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0pOBbsl (IIO 3asBJICHHIO OOYyYaroIerocs) MOTyT NpeAjaraThCsl OJHU U3
CICAYIOIUX  BAapUAHTOB  BOCIIPUATHA I/IH(I)OpMaI_II/II/I C YUCTOM UX HWHIUBUAYAJIbHBIX
HNCUXO(U3NUECKUX OCOOCHHOCTEH, B TOM 4YMCJIE C MPUMEHEHUEM 3JIEKTPOHHOIO OOyueHHs U
JUCTAaHIIMOHHBIX TCXHOJIOT Wi

— JUId JIAL C HapyIIEHUSIMHM 3pEHMs: B Ie4aTHOH (opMe yBEIUYEHHBIM IIPU(TOM; B
dbopMe 3MEKTPOHHOTO JOKyMeHTa; B (popme ayamodaiina (mepeBo] y4eOHBIX MaTepHaloB B
aynuodopmar); B INedatHoW ¢opme Ha s3bike bpailns; MHIMBUAYyadbHBIE KOHCYJIbTAllUU C
NpUBJICUCHHEM TH(IIOCYPIOTIEPEBOAYNKA; HHIUBUAYATbHBIC 33/1aHUS M KOHCYJIbTAIUH.

— JUId JIML C HapylleHWsMM cilyxXa: B IedatHol ¢opme; B (opMme 3IEKTPOHHOTO
JIOKYMEHTa; BUieOMaTepHalbl C CyOTUTpaMU; MHIMBUAYaJIbHbIE KOHCYJIBTAI[MH C IPUBJICUECHHEM
CypAonepeBOAYMKaA; MHAUBUAYAJIbHBIC 3aJaHUA U KOHCYJIbTAallUH.

— JUId JIMI ¢ HapyUIEHHWsSMH OIOPHO-ABMraTeJIbHOIO ammnapaTa: B mHeyaTHOH dopwme; B
dopmMe HIEKTPOHHOIO [JOKyMeHTa; B (opMme aynuodaiina; MHIMBUAYaJbHbIE 3aJaHUS U
KOHCYJIbTallhU.

11. Meroan4eckune peKOMeHAAIUH 110 OCBOCHMIO I CUMIIIMHBI

B Xozme nEKUMOHHBIX 3aHATUH CTYACHTY PEKOMEHAYETCSI BECTH KOHCIEKTUPOBAaHUE
yueObHOro Marepuana. Cruemyer oOpamaTh BHHMAaHHE Ha KaTeTOPUH, (OPMYIUPOBKH,
pPacKpbIBAIOIME COJAECPKAHUE TEX WIM HHBIX SBICHUM M IIPOLIECCOB, HAYYHBIE BBIBOABI U
[IPAKTUYECKHE PEKOMEHJALMKU, TIOJOXKUTEIbHbIM ONBIT B OpaTopckoM uckyccrse. llpu
COCTaBJICHUM KOHCIIEKTA JKEJIaTeNbHO OCTaBJATh B pabOUYMX KOHCHEKTax IO0Jisf, Ha KOTOPBHIX B
JaIbHEWIIEM MOXKHO JeJaThb MOMETKH W3 PEKOMEHJIOBAaHHOW JIUTEpaTypbl, JOTOJHSIOIINE
MaTepHall IpOCIyLUIaHHOM JIEKIIUH, a TaKXKe MOTUEPKUBAIOIINE 0COOYI0 BaXKHOCTh T€X MJIM MHBIX
TEOPETUYECKUX TOJOKeHUH. B XoJe JEeKIUMOHHBIX 3aHATUH PEKOMEHAYETCsl 3a]laBaTh
IIPENOAABATEN0 YTOUHSIOIUE BOMNPOCHI C LEIbI0 YSICHEHMS TEOPETHUECKHUX IOJIOKEHUH,
pa3pelieHns CIOPHBIX CUTYaIUH.

B Xxome mOArOTOBKM K TNPAaKTUYECKUM 3aHATHAM UM JabopaTOpHBIM  paboTam
PEKOMEHAYETCSl H3Y4YUTh OCHOBHYIO JIUTEPAaTypy, O3HAKOMHUTHCS C  JIOTOJIHUTEIbHOU
JUTEPATypOl, HOBBIMM MyOJIMKALMAMYU B MEPHUOANYECKHX M3AaHUAX (KypHanax). OCHOBOW s
BBIMIOJHEHUST J1a00paTOpHOM pPabOTHI ABIAIOTCA pa3padoTaHHble Kadeapodl MeToIUYecKue
ykazaHus. PexomeHayercs aopabaTbiBaThb CBOW  KOHCIEKT JIeKUMH, Jenas B HeEM
COOTBETCTBYIOILIME  3allUCM M3 JIUTEpaTypbl, PEKOMEHJOBAHHOM IMpemnojaBaTelieM U
IpeIyCMOTPEHHOM paboyeil mporpaMMoil TuCHMIUIMHEL. JKenaTeabHO NOArOTOBUTH TE3UCHI IS
BBICTYIUICHUH 10 BCEM y4€OHBIM BOIIPOCAaM, BHIHOCUMBIM Ha MPAKTUYECKOE 3aHATHE (CEMUHAp).
['oToBsich K moKIany WM pedepaTuBHOMY COOOIEHHIO, PEKOMEHAyeTcs oOpaiiarbes 3a
METOJMYECKON MOMOIIBIO K MPENoJIaBaTeN0, COCTaBUTh IJIaH-KOHCIIEKT CBOETO BBICTYIUICHUS,
IpoAyMaTh MPUMEPHI C IETbI0 00ecreYeHnsl TECHON CBS3M M3y4aeMOM TEOopHH ¢ MpakTHUKoW. B
Ipolecce MOATOTOBKU CTYACHT MOXET JOIMOJHUTh CHHCOK MCIIOJNIb30BAHHON JIUTEpaTyphl
COBPEMEHHBIMH MCTOYHMKAMH, HE IIPEJCTABIECHHBIMU B CIIUCKE PEKOMEHI0BAHHOM JIUTEPATypBI,
U B JajJbHEHIIeM HCMIOJIb30BaTh COOCTBEHHbIE IMOATOTOBJIEHHBIE y4YEOHbIE MaTepHallbl MPHU
HalMCaHUM BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThI.

@opMBbl OpraHU3allMy CTYIEHTOB Ha JTAOOPATOPHBIX PadOTax M MPAKTUYECKUX 3aHATHUAX:
rpynmnoBas ¥ uHAuBHAYyanbHas. [Ipu ¢ppoHTanbHOI (hopMe OpraHu3aliuy 3aHATHH BCEe CTYAECHTHI
BBINOJIHAIOT OJAHOBPEMEHHO OAHY M Ty ke paboty. Ilpu rpynnosoil ¢opme opranuzanuu
3aHATUI OJHA M Ta K€ paboTa BBIMOJIHACTCS Opuragamu no 2-5 yenosek. Ilpu nuanBHIyanbHOM
(bopMe opraHn3aluy 3aHATUN KXl CTYIEHT BBIIOIHSIET UHINBUAYAILHOE 3ajaHNUE.

B pesynprare BbINOJTHEHHs JAOOpaTOPHOM pPabOTHl 3alyIaHMPOBAHA IOJTOTOBKA
INUCbMEHHOTI'O OTYETAa, OTYET O BBIIIOJIHEHHOM paboTe He00X0AUMO 0OPMIIATE B COOTBETCTBUHM C
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TpeOOBAaHUSIMU METOJMYECKHX yka3zaHui. KadecTBO BBHIMOMHEHHS] JaOOpPaTOPHBIX padoT
SIBIISICTCSI BYKHOM COCTaBJISFOIICH OIEHKH TEKYILEH YCIIeBaeMOCTH 00yJaroIerocs.



Hsmenenus n (nian) gonoanenus or 01.09.2018 r (nporokoa Nel MK dakyabrera

HBT) k paboueii nporpamme JHCHHILVIHHBI (IPOrpaMMe NPAKTHKH) «JIEKTPOTEXHHKA H
JIeKTpoHHKa» (Hanpasienue noarotoBku 09.03.01 «WudopmaTika u BBEIYHCIHTEILHAS

TeXHHKa», npodunb «llporpamvuoe obecrieuenune CpeicTB BBIYHCIHTEILHON TEXHHKH H
ABTOMATH3HPOBAHHBIX CHCTEM»):

K nepeuHio yaeOHoii aureparypsl u pecypco ceru «Murepuer»

Pekom cHAYyEMas OCHOBHasA JuTepaTtypa

Anexcees H.K.. Bnaanmupos D.B. TeopeTnuecknue OCHOBLI IMCKTPOTEXHHKH: METOdbl pacueTa
YCTAHOBHBIIHXCA PEKHMOB JIMHEHHBIX JJEKTPHUECKUX ueneil: yueOHoe nocobue; oTB. pea. B.M.
Lllesuos. — Yedokcapsl: M3a-8o Yyeaw. yH-ta, 2011. — 135 c.

' Bacunsesa B.f1.. Eppemos B.A., Unbun A.A. TeopeTHueckne OCHOBbBI JIEKTPOTEXHHKH: HCCIEA0BAHNE

JHHCHHBIX 0AHO(A3HLIX W TPEX(PA3HBIX VIEKTPUUYECKUX Leneli: 1adopaTopHbIi NpPakTHKYM: OTB. pei,
B.M. llesuos. — Yebokcaps: M3a-so Yysauw. yu-ta, 2015. — 119 ¢,
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1. [Microsoft Windows 13 BHYTPEHHE# ceTH YHUBEpCHTETA
2. |Microsoft Office (1orosop)

3. | Mathcad v.Prime 3.1

4. | Micro-Cap Evaluation/Student Version | orpannuenHas Bepeus (hitp://www.spectrum-

| soft.com/demoform.shtm)

5. |LTspice/SwitcherCAD

‘;CBOGOﬂﬁoe JIMLEH3HOHHOE cornaieHue
| (http://Itspice.linear.com/software/LTspicelV.exe)

6. |[EDWinXP | URL: http://www.visionics.a.se/EDWinXP-
DownloadForm.aspx

7. |Delta Design URL: http://dd.ru/download-new

8. |Symica ' URL: http://symica.com/products/symica-free-edition
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