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1. Tacmopt ¢oHIa OLIEHOYHBIX CPEACTB MO AUCHHUILIHHE
1.1. O0mme mos10xkeHUs
®onp oueHounsix cpeactsa (POC) npeaHa3HayeHb! Uil KOHTPOJS M OLEHKH 00pa3oBaTelbHbIX
JOCTHXKEHUM  oOyyarolmuxcs, OCBOMBIIMX MHporpammy y4yeOHod  aucuuruiiael  OI1.03

QJIEKTPOTEXHUKA U 3JEKTPOHUKA

®OC BKJIIOYAIOT OLICHOYHBbIE MaTepuasbl JJIs MPOBEIEHHUS TEKYILEro KOHTPOJIS
YCIEBAEMOCTH U IIPOMEXXYTOUHOH aTTecTanuu B opMe IK3aMeHa.

1.2. Il.1anupyemble pe3yJibTaThbl OCBOEHHS 1M CIUNIIHHbI
Conepxanue o0pa3oBareIbHOI NMPOrpaMMbl y4eOHOM AUCHUTTHHBI OIL.03

QJEKTPOTEXHUKA U JJIEKTPOHUKA o6ecneunBaeT JAOCTH:KEHUHE CTYIeHTaAMU
CJIeAYIOIIUX Pe3yJdbTATOB OCBOEHHS IMCHUILIHHBI MOJIe:KAIIUX NPOBEpPKe

Copnepxanue AMCUUIUIMHBL JIOJDKHO OBITH OpPHUEHTUPOBAHO HA TMOATOTOBKY CTYAEHTOB K
ocBoeHuto mnpodeccuoHanbHbix Moayied OIIOIl mo cnemumansHOocTH 25.02.08 OKcruryaTarus
OECIMIOTHBIX ~aBUAIIMOHHBIX CHCTEM, M OBJIQJACHHUIO OOMMMHU M  NPO(eCCHOHAIBHBIMU
komnetreHusamu (I11K):

OK O0I. BeiGupats crnocobbl pemeHuss 3a7ad  OpopEecCUOHATBHON  J1eATEIbHOCTH,
MPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaThb COBPEMEHHBIE CpEICTBA IIOMCKAa, AaHAIW3a WM HMHTEPIpETaluu
nHpopMaluid M HHOOPMALMOHHBIE TEXHOJOTUM JJis BBINOJHEHUS 3a1ad IpoeCcCHOHAIBLHON
NESATENBHOCTH;

OK 03. [lnanupoBath U peain30BbIBATH COOCTBEHHOE MPO(EeCCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, MPEINPUHUMATEIBCKYIO IesITeIbHOCTh B INpodeccuoHanbHOM cdepe, HCIOIb30BATH
3HAHUS 10 MPABOBOM U (PMHAHCOBOW I'PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTyalUsX;

OK 04. 3¢} dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMAH/IE;

OK 05. OcymecTBiIsATh YCTHYIO M MUCBMEHHYIO KOMMYHMKAIIAIO HAa TOCYIAPCTBEHHOM S3BIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEN COLUAIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. IIpostBAATE IrpakJaHCKO-ITATPUOTHYECKYIO MTO3HUIIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE Ha OCHOBE TPAJULIMOHHBIX POCCUNCKUX JyXOBHO-HPAaBCTBEHHBIX LICHHOCTEH, B TOM UHCJIE
C yYeTOM TapMOHHM3AlMU MEKHAIMOHAJIBHBIX W MEKPEJIUTHO3HBIX OTHOIICHUH, NPUMEHSTh
CTaH/IapThl aHTUKOPPYILIMOHHOTO MIOBEICHUS;

OK 07. ConericTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH CPEebl, PECYPCOCOEPEIKCHHIO, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KIIMMAaTa, IPUHIUITBI OepeKITUBOrO MPOU3BOCTBA, 3()(HEKTUBHO 1EHCTBOBATH
B YpE3BbIUAIIHBIX CUTYaIHX;

OK 09. TIlomb3oBaThcst mNpodeCCHOHATBPHON TOKYMEHTallMell Ha TOCyJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

[1IK 4.3. OcyiiecTBiATh BEEHUE SKCIUTYaTAlIHOHHO-TEXHUUECKOHN TOKYMEHTALINH.

JIMYHOCTHBIE pe3y/IbTaThl peajiM3aliH NPOrpaMMbl BOCITUTAHUA Kon
(Oecxpunmops) JIMYHOCTHBIX
pe3yJIbTaToB
peajiM3anuu
NpOrpaMMbl
BOCIIUTAHUS
Oco3zHaromuii ceds rpakJaHUHOM U 3aIIUTHUKOM BEJIHKON CTpaHbI JP 1
[MposiBisAOMMI  aKTHUBHYIO TPaXIAaHCKYI0 TO3MLUIO, JIEMOHCTPUPYIOLIHI JIP 2
NPUBEPKEHHOCTh ~ MPHUHLUIAM  YECTHOCTH, HOPSJOYHOCTH,  OTKPBITOCTH,




SKOHOMUYECKM aKTUBHBIM M Y4aCTBYIOIIMHI B CTYJEHYECKOM U TEPPUTOPHUAIBHOM
CaMOpraBJIeHI/II/I, B TOM 4YHCJIC Ha yCHOBI/IHX ,Z[O6p0BOJ'H>‘-I€CTBa, HpO,Z[yKTI/IBHO
B3aMMOJICHCTBYIOIINI M  y4YacTBYIOIIUA B JEATEIBHOCTH  OOIIECTBEHHBIX
Opra"u3auin

Cobnromaronuii HOPMBI TIPABOTIOPSIIKA, CICAYIONIUN HIeanaM TPaXTaHCKOTO
obmiecTBa, oOecredeHHss OC30MACHOCTH, TpaB W CBOOOJ rpaxkngaH Poccuwm.
JlosanpHBIE K YCTaHOBKaM U TMPOSIBICHUSIM IPEJCTaBUTENIEH CYOKYJIbTYP,
OTJIMYAIOIIMKA HMX OT TPYNN C JECTPYKTUBHBIM W JIEBUAHTHBIM IOBEICHUEM.
JleMOHCTpUpYIOUMI HENpUsATHE W NPEeayNpeKJAONUNA  COUUAIbHO ONAaCHOE
MOBEJICHNE OKPYKAIOIINX

JIP 3

[TposiBnstomniA 1 AEMOHCTPUPYIOIIUNA YBAXKEHUE K JIIOJAM TPYy/a, OCO3HAIOMIMI
IIEHHOCTh COOCTBEHHOTO Tpyaa. CTpeMsnuiics K GOPMUPOBAHHIO B CETEBOH cperie
JUYHOCTHO U MPO(ECCHOHATHHOTO KOHCTPYKTUBHOTO «ITU(GPOBOTO CIIEIa»

JIP 4

JIeMOHCTPUP YOI IPUBEPKEHHOCTD K POJHOMN KYJIbTYpe, HCTOPUYECKON TaMATH
Ha OcHOBe I00BM K PoauHe, pogHOMYy Hapoay, Majod pPOAMHE, MPUHITHIO
TPaAULMOHHBIX LICHHOCTEW MHOIOHALIMOHAIIBHOTO Hapoaa Poccun

JPS

[IposiBistronuii yBasK€HUE K JTFOSIM CTAPLIETO MOKOJIEHUSI U TOTOBHOCTb K YYaCTHIO
B COIMAJILHOM MOIEPIKKE U BOJIOHTEPCKUX JIBUKCHUSIX

JIP 6

OCOSHaIOH_II/II\/'I NPUOPUTCTHYO HNEHHOCTHL JIMYHOCTH YCJIOBCKA; YBa)KaIOH_IHﬁ
CO6CTB€HHyIO H 9YKYIO YHUKAJIBHOCTH B PAa3JIMYHBIX CUTyallUAX, BO BCCX q)opMax
1 BUAaX ACATCIbHOCTH.

JP 7

CoOumoaronuii ¥ MpONaraHIUPYIOIIUI MpaBuiia 3I0POBOT0 MU 0OE30MacCHOr0o
00pa3za )H3HH, CIIOPTa; IPEAYNPEKIAOIINI JTNOO0 MPEO10ICBAIONINN 3aBUCIMOCTH
OT ajkoroiisi, Ta0aka, TICMXOAKTHBHBIX BEHIECTB, a3apTHBIX HWIP H T.J.
CoXpaHSOMUI MCHUXOJOTHYECKYI0 YCTOMYMBOCTh B CHTYaTUBHO CIIOKHBIX WIIA
CTPEMHUTEIIHHO MEHSIOLITIXCS CHUTYAIHSIX

JP9

3aboTamuiics O 3amuTe OKPYKAlIIeH Ccpeabl, COOCTBEHHOW M  YYXKOU
0€30MacHOCTH, B TOM yuciie HuppoBoi

JIP 10

JIeMOHCTpHPYIONTHI TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAIIOT C IPYTUMHU
JIOJBMH, TOCTUTATh B HEM B3aMOIIOHIUMAHHUSI, HAXOIUTh OOIIHE IEH U
COTPYIHUYATH JJI UX TOCTIKEHUS B IPO(PECCUOHATBLHOM e TEIIbHOCTH

JIP 13

[posiBnsromuii co3HaTEIbHOE OTHOLICHUE K HEPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBHIO YCTIEIIHOM MPpOo(heCCHOHAIbHON U 00IIECTBEHHOM AeATeIbHOCTH

JIP 14

[TposiBnsttoruii rpakJaHCKOE OTHOIIIEHUE K MPOPECCHOHATIBHON ASSITENFHOCTH
KaK K BO3MOKHOCTH JIMYHOTO Y4YacTHsI B PEIICHUN OOLIECTBEHHBIX,
roCyJAapCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX MTPOOIEM

JIP 15

[IpyHUMAarOMMI OCHOBBI 3KOJIOTHYECKOU KYJIbTYpPBI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBILIJIEHUS, TPUMEHSFOIIMMI OIBIT

JIP 16




9KOJIOTUYECKH OPUEHTUPOBAHHOHN pe(IIeKCHBHO-OIIEHOYHON U MPAKTHUECKOM
JEeSITETbHOCTH B )KU3HEHHBIX CUTYAIUsIX U MPO()ECCHOHATBHOMN e TETbHOCTH

[IposBisAtOLINIA LIEHHOCTHOE OTHOILIEHHUE K KYJIBTYPE U UCKYCCTBY, K KYJIbTYpE JIP 17
peUH U KyJIbType MOBEJICHUS, K KpacOT€ U TapMOHUHU

JIeMOHCTpUPYIOLINI YPOBEHB IOATOTOBKHU, COOTBETCTBYIOLIIMKA COBPEMEHHBIM P 19
CTaHJapTaM U MEePeIOBbIM TEXHOJIOT UM, TOTPEOHOCTSAM PErMOHAIIBHOTO PHIHKA.

CoxpaHsomui TpaJulMi ¥ TOAACP>KUBAIOIINN IPECTUXK CBOCH JIP 20

00pa3oBaTeIbHON OpraHu3allny.

1.3. PacnpenesieHue oneHMBaHUs Pe3y/JbTATOB 00y4eHH

QJICKTPHUICCKUX Lenei
IHOCTOAHHOI'O nu
MEPEMEHHOTO TOKA,

UCIIOJIb30BaTh
OCHOBHBIE 3aKOHBbl H
NPUHIUIIBI
TEOPETUYECKOMN
ANEKTPOTEXHUKHU u

3JIEKTPOHHOU TEXHUKHU
B mpodeccuoHanbHOR
NeATeITbHOCTH;

YHUTaTh
IMPUHIUIINAJIBHBIC,
OJICKTPHUYCCKUC n
MOHTAa>XXHBIC CXCMbI,

paccUUTHIBATH
napaMmeTpbl
BIIEKTPUYECKHUX,
MarHuTHBIX IIETICH;

ITIOJIB30BaThHCA
OJICKTPOU3SMEPHUTCIIbHBI

16, JIP 17, JIP 19,
JIP 20

PesyabTaTsl Pe3yabTaThl 0CBOCHUSA AU CHUNIMHBI DopMBbI 1 METOIbI
OCBOEHHSI HanpaBJeHbl HA popMHUpOBaHUe OIEHKH
AU CIUILINHBI
OK u IIK JIP
YMmenuns: OK 01-07, 09; IIK | JIP1,JIP 2, JIP 3, Habmonenue B
4.3. JIP 4,JIP 6,JIP 7, | mpouecce MNpaKTUYECKUX
HCTOIB30BATE JIP 9, JIP 10, JIP 13, | 3ausituii
AJIEKTPOTEXHUYECKHE JIP 14, JIP 15, JIP
3aKOHBI JJIsl  pacuera OrneHka pereHui

CUTYAallMOHHBIX 3a/1a4

DK3aMeH




MU mpubopamMu = H

MPUCTIOCOOICHHUSIMH;

noadupaTh
YCTPOMCTBO
3JIEKTPOHHOW TEXHHUKHU,
INEKTPUUYECKUE
IPUOOPHI u
obopynoBaHue c
OTpeIeTICHHBIMHU
napameTpamMu u
XapaKTepUCTUKAMU;

cobupathb
AIIEKTPUIECKUE CXEMBI.

YMmenuns:

HCIIOJIB30BATH
OJICKTPOTEXHUYCCKUC
3aKOHBI
QJICKTPHUICCKUX Lemnei
IHOCTOAHHOI'O u

JUId  pacuera

MEPEMEHHOT'O TOKA,

UCIIOJIb30BaTh
OCHOBHBIE 3aKOHBl H
IMPUHIUIIBL
TEOPETUYECKOMN
DJIEKTPOTEXHUKU u

3JIEKTPOHHOU TEXHUKHU
B mpodeccuoHanbHOR
NeATeTbHOCTH;

YHUTaTh
IMPUHOUIINAJIbHBIC,
OJICKTPHUYCCKUC n
MOHTAaXXHBIC CXCMbI,

pPacCUUTHIBATH
napaMeTpbl
BIIEKTPUYECKHUX,
MarduTHBIX IIETICH;

H0JTb30BATHCS
AJIEKTPOU3MEPHUTEITHHBI
MH  TpubopamMH |

MPHUCTIOCOOICHUSIMH;

OK 01-07, 09; IIK
4.3.

JIP 1, JIP 2, JIP 3,
JIP 4, JIP 6, JIP 7,
JIP 9, JIP 10, JIP 13,
JIP 14, JIP 15, JIP
16, JIP 17, JIP 19,
JIP 20

Ha0Omronenue B
mpolecce MPaKTHUYECKUX
3aHITHHI

Ouenka
CUTYAIlMOHHBIX 3a]1a4

peLIeHut

DK3aMeH




noaoupaTh
YCTPOHCTBO
JJIEKTPOHHON TEXHUKH,
JIIEKTPUYECKHUE
npuOOpbI u
obopymoBaHue c
OIpeICICHHBIMU
napameTpamu u
XapaKTEepPUCTHKAMU;

cobupathb
AIEKTPUICCKUE CXCMBIL.

Kon n naumeHoBanue popmMupyemMmsbix Paznen/Tema KoHTpo/1bHO-011eHOYHBIE
KOMIeTeHIuii cpeacTBa
OK 01. BeiOupare cnocoObl pemeHus Tema 1.1. [paktuyeckas padora Nel
3a1a4 Ipo(eCcCHOHAIBHOMN ACSITEIBbHOCTH, Tema 1.2. JlabopaTtopHnast pabota Ne 1
IIPUMEHUTEIILHO K pa3InYHBIM [Ipaktuyeckas padbota Ne2
KOHTEKCTaM [IpakTrueckas padota Ne3
[paktuyeckas padora N4
[Ipaktrueckas padota Ne5
Tema 1.5. [TpakTraeckas padora Ne6
Tema 1.6. JlabopaTopHas pabota No2
[paktuyeckas padora Ne 7
Tema 1.7. [IpakTrueckas padbora Ne8
Tema 1.8. [TpakTraeckas padora Ne9
Tema 1.9. JlabopaTopHnast pabota No3
[Tpaktuueckas padora NelQ
OK 02. Hcnonb3oBaTh COBPEMEHHBIC Pemenue 3amau
CpeacTaa MOKCKa, aHaiau3a u Tema 1.2. 3agauu 1-5
MHTEpIIpETALIUH uH(popManuu u Tema 1.3. 3anaum 1-3
UHPOPMALIMOHHbIE  TEXHOJOTHH Ui Tema 2.1. 3anaum 1-3
BBITIOJIHEHUS 3a7a4 MpodeccuoHaNbHOM Tema 2.2. 3anaun 1-4
JEeSATENbHOCTH
OK 03. IlnanupoBath U pealn30BbIBATH Pemenue 3anau
cobctBeHHOE  TpodecCHOHATBbHOE | Tema 1.2.
JIMYHOCTHOE pa3BUTHE, Tema 1.3.
NPENPUHUMATEIIBCKYIO IE€STEIbHOCTh B Tema 2.1.
npodeccuoHanTbHON coepe, Tema 2.2.
WCIIOJIb30BaTh 3HAHUS [0 IPaBOBOH H
(hMHAHCOBOW TPAMOTHOCTH B Pa3UYHBIX
KU3HEHHBIX CUTYaIUsIX
OK 04. D dexTnBHO B3aUMOICHCTBOBAThH Pemrenue 3agau
1 paboTaTh B KOJUIEKTHBE U KOMaH/Ie Tema 1.2. 3anaun 1-6
Tema 1.3. 3amaun 1-4
Tema 2.1. 3anaum 1-3
Tema 2.2. 3agaunu 1-4




OK 05. OcymecTBiasaTh YCTHYIO U

Pemenue 3amau

MUCHbMEHHYIO KOMMYHUKAIHIO Ha Tema 1.2. 3amaun 1-6
rOCyJlapCTBEHHOM sA3bIke Poccuiickoit Tema 1.3. 3amaun 1-4
denepanii ¢ y4eTOM OCOOEHHOCTEH Tema 2.1. 3amaun 1-3
COLMAJIBHOTO U KYJIBTYPHOIO KOHTEKCTA Tema 2.2. 3amaun 1-4
OK 06. [TIlposBIATh  TpaKIaHCKO- Tewma 1.4. Pemenue 3agau
MaTPUOTUYECKYIO MO3HUIIHIO, Tema 2.3. 3agauu 1-6
JEMOHCTPHUPOBATH OCO3HAHHOE Tema 2.4. 3amaun 1-4
MOBEJICHUE HA OCHOBE TpPaJULMOHHBIX Tema 2.5. 3agaun 1-3
POCCUICKHUX JIyXOBHO-HPAaBCTBEHHBIX 3anaum 1-4
LIEHHOCTEH, B TOM 4YHCIE C YYETOM
TapMOHM3AIMA  MEXKHAIMOHATBHBIX U
MEKPETUTUO3HBIX OTHOILEHUH,
MIPUMCHSIT CTaHJAPTHI
AHTUKOPPYNIIUOHHOTO MOBEAECHUS
OK 07. CopeiicTBOBaTh COXpPaHEHUIO Tema 1.4. Pemenue 3amau
OKpY KaroIen cpenpl, Tema 2.3. 3agauu 1-6
pecypcocOepeKeHUI0, MPUMEHSITh 3HAHHUS Tema 2.4. 3anaum 1-4
00 UW3MEHEHWH KJIMMaTa, MPUHIIUIIBI Tema 2.5. 3amaun 1-3
OepexkITMBOTO MIPOU3BO/ICTBA, 3anmaum 1-4
3¢ exTUBHO JIeiCTBOBATH B
Ype3BBIYANHBIX CUTYAIIHSX;
OK 09. [Tonb30Batbes Tema 1.1. [paktuyeckast padora Nel
npo¢eCCHOHATBHOM JTOKyMEHTAIlueH Ha Tema 1.2. JlabopaTopHnast pabota Ne 1
TOCYJApCTBEHHOM W HWHOCTPAHHOM [TpakTrdeckas padora Ne2
SI3bIKAX IIpaktuyeckas paGora Ne3
[paktuyeckas pabora N4
Ipaktuyeckas paGora Ne5
Tema 1.5. [TpakTiaeckas padora Ne6
Tema 1.6. JlaGopatopHas paborta Ne2
[IpaxTueckas padora Ne 7
Tema 1.7. IIpaktuyeckas padota Ne§
Tema 1.8. [Tpaktruueckas padorta Ne9
Tema 1.9. JlaboparopHas pabota Ne3
[TpakTrueckas pabora Nel(
I[IK 4.3. OcymecTBiasiTe  BeACHUE Tema 1.1. [Ipaktrueckas padota Nel
JKCIUTYaTallMOHHO-TEXHUYECKON Tema 1.2. JlaGopaTopnas pabora Ne 1
JIOKYMEHTALUH. [IpaxTrueckas padora Ne2
IIpaktuyeckast pabora Ne3
[IpakTrueckas pabora Ne4
IIpaktuyeckas padora Ne5
Tema 1.5. [Ipaktruueckas padota Ne6
Tema 1.6. JlaboparopHas pabota Ne2
[TpakTrueckas padota Ne 7
Tema 1.7. [MpakTraeckas padora No§
Tema 1.8. [IpakTtrueckas padora Ne9
Tema 1.9. JlaboparopHuas pabota Ne3

ITpaktrueckas pabora Nel(Q




2. ®OoH/IbI OLIEHOYHBIX CPEJICTB A5 TeKYLero KOHTPOJIsA YCIeBaeMOCTH M IIPOMEKYTOYH O
aTTecTaluH.

2.1. OueHo4YHBbIE CPEACTBA TEKYLIEr0 KOHTPOJISA yCIIeBAEMOCTH

3aganus no pasaeny 1 JaeKTporexHuka

IIPAKTHYECKAS PABOTA Ne 1
Tema: PACUYET HENEN CcO CMEIIAHHBIM COEAUHEHHUEM
KOHJIEHCATOPOB
[leab: HayuuThcs BBIMONHATD pacyeThl IENeil MOCTOSHHOTO TOKAa METOJIOM MTPeoOpa3oBaHus
CXEM.
CTyneHT N0JKeH 3Hamo:
- OCHOBHBIE 3aKOHBI AJIEKTPOTEXHUKH;
- MOCJIeI0BATENIbHOE U NapaJIJICIbHOE COSAMHEHUE KOHACHCATOPOB;
ymems.
- MIPOM3BOUTH PacueT METOJAOM MPEOOPa30BAHMS CXEM.

TeopeTnyeckoe 000CHOBaAaHUE

dnexmpuueckuii KOHOeHcamop - 3TO YCTPOUCTBO, 00Ja/1aroIlee OTHOCUTEIBHO OO0JIBLION
€MKOCTBIO IIPY MaJIbIX pa3Mepax.

OH npencraisieT coOOH J1Ba MPOBOJHUKA HAXOASIIUXCS BOJIU3H U U30JIMPOBAHHBIX JIPYT OT
Ipyra JUAJIEKTPUKOM.

OCHOBHBIMU XapaKTEPUCTHUKAMU KOHEHCATOPA SIBISIFOTCSI EMKOCTh M pabouee HanpsKeHHe,
EMKOCTh KOHAEHCATOpa XapaKTepHU3yeT €ro CHoCOOHOCTh HAKOIUIATH AJIEKTpUdeckue 3apsiasl. Ha
OCHOBaHUU (HOPMYJIBI

C==.
U

Ilapannenvnoe coedunenue KOHOEHCAmMopos
O e e

€ |Ca|Cs| Cn |

1

c -

Pucynok 1.1 — [TapannensHoe coeTUHEHUE KOHIEHCATOPOB

Hampsixenue Mexay miacTHHaAMU KaK0TO KOHAEHCATOpa OHO U TO XKe:
uv=U,=U,=U,=..=U,
3apsii KaxI0ro KOHJIEHCaTopa:
0 =C-U Q0,=C,-U 0,=C;-U . 0,=C, 'U_

5

OO6mwmit 3apsig 6atapen KOHJIEHCATOPOB:
0=0,+0, +0, +...+Qn'
DKBUBAJICHTHAs! EMKOCTb:

C,.=C+C,+C,+...+C,

Ilpu napannenvhom coeouneHuyu KOHOEHCAMOPO8 00WASL eMKOCHb PABHA CYMMeE eMKoCcmell
OMOEeNbHbIX KOHOEHCAMOPO8.
Ilocneooseamenvrnoe coeounenue KOHOEHCamopos



Uy Uz Uz Un

PI/ICYHOK 1.2 - ITocnenoBaTenbHOE COEAUHECHUE KOHACHCATOPOB

HaprI)KeHI/IC, IMPHUIIOKCHHOC KO Bcel 6aTapee KOHACHCATOPOB, paBHO CYMMC HaHpH)I(eHI/Iﬁ Ha

ITaCTHHAX KaXXJ10Iro KOHACHCATOpa:
U=U,+U,+U;+..+U,

3apsii KaxI0ro KOHJIEHCaTopa:
0 =C ’Ul, 0, =G, 'Uz, 0, =G 'US,_. 0,=C, 'Un_

9
OO6muit 3apsi 6atapen KOHIEHCATOPOB:
Q=Q1 :Q2 :Q3 :.._:Qn
DKBUBAJIEHTHAS] EMKOCTb:

1 1 1 1 1

— =t —+— 4.+

Cske Cl C2 C3 Cn .
Ilpu nocnedosamenvrhom coeduHenuu KOHOEHCAMOPO8 0OPAMHAA BeNUYUHA 0OWell eMKOCU

pasHa cymme o6pamubix 6eIUdUH eMKoCcmel 0moeibHbIX KOHOEHCAmMOpOa8.
DHeprus 3aps>KEHHOT0 KOHIEHCAaTopa:
2 2
cu- QU Q0
W ==
2 2 2C

Ipumep pacuema yenu co cmeuwiannvim coeouneruem KonbeHcamopoe

C1 G2
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DKBUBaJICHTHASI EMKOCTD BerHeﬁ BE€TBU
B CyC,
127
C,+C,
DKBUBAJIEHTHAS EMKOCTH HIDKHEN nenmn
B C3 ' C4

34

C,+C,
TenepL 9TO CMCIIAHHOC COCAUHCHUC KOHIACHCATOPOB MOXKET GBITB MNpUBCACHO K
napaui€IbHOMY COCANHCHUIO. 3KBI/IB3HGHTHa${ €MKOCTh BCEU 63Tap€I/I KOHJACHCATOPOB

CiC:  CiC,
C,+C, C+C,

33213]1]/10: Onpezlem/m) OKBHUBAJICHTHYIO €MKOCTH ICIIHM, SHCPIrUi0 SJICKTPUYCCKOr'0o IIOJIA
COCANHCHUA KOHACHCATOPOB.

C:CI,Z + 03,4:



Ta6numa 1.1 — BapuanTte! 3ananuit

Homep Homep 3ajjaBacMble BEJIMUMHbI
BapuaHTa | PUCYHKa U, Ci, Ca, Cs, Cy, Cs, Ce,
B MKD MKD MKD MKD MKD MKD
1 1.3 1 10 20 30 40 50 60
2 1.4 10 20 30 40 50 60 10
3 1.5 9 30 40 50 60 10 20
4 1.6 8 40 50 60 10 20 30
5 1.7 7 50 60 10 20 30 40
6 1.3 2 60 10 20 30 40 50
7 1.4 9 10 20 30 40 50 60
8 1.5 8 20 30 40 50 60 10
9 1.6 7 30 40 50 60 10 20
10 1.7 6 40 50 60 10 20 30
CxeMbl U1 pacyeTa JISKTPUUYECKHX TeTel ¢ KOHIEHCATOPaMHM
Ci Cs Cs o C3ly
== = A 5
(]
o o—| —e
el | e os e 1,05
L1 Il |
Pucynox 1.3 Pucynox 1.4
2 C3 Cs Cy
Cy %} %} s }___ Cs P—i
o_”-_ —-”—-0 Ca —"'—‘ 05 Cs @
Cy Cs }__J —{H
t—"_”_ Pucynox 1.6
Pucynoxk 1.5

ct Cs
= }—‘
C2
o—+——1
——

Pucynok 1.7

Cy

cs

I_‘

Xox padoThI
1) IIpounrtaTh TeOpeTHUECKOE OOOCHOBAHHE.
2) Beimucath 1aHHBIC JIS CBOETO BapUaHTA.
3) Pemuth 3amauy, mpu pelICHUU 3aJa4d TOSCHUTH BCE JIEMCTBUS, CXEMbl BBIMOJIHUTH
KapaHjaamowm, ¢ coomoaeHuem tpedoBanuii ['OCT.

KonTpoJsbHbIe BOpochI
1) Yro Ha3bIBAIOT KOHJAECHCATOPOM?
2) Kakumu cBoiicTBaMu 00J1a/1a€T MOCIEI0BATEIIEHOE COSIMHEHNE KOHACHCATOPOB?
3) Kakumu cBoiicTBaMu 00J1a1a€T apalIeIbHOE COSAMHEHUE KOHACHCATOPOB?
4) Kak paccunTarh SHEPrUIO 3apsHKEHHOTO KOHJIEHCAaTopa

Conep:kanue oTyera

1) Howmep, Tema u 1enb paboThI.



2) Pemenue 3amaun ¢ NOSICHCHUSIMH.
3) OTBeTHI K pEUICHUIO 3a7a4H.
4) BwiBog.

IMPAKTUYECKASA PABOTA Ne 2

Tema: PACUET IENEWM C MOCJEIOBATEJbHBIM M MAPAJUIEJBHBIM
COEJMHEHHUEM PE3UCTOPOB

[leab: HayuuTbCs BBINONHATH pacyeTsl LENEH C IOCIEAOBATEIBHBIM M IapaJuleIbHbIM
COEIMHEHUEM PEZUCTOPOB.

CTyaeHT 1omKeH

3Hamb.

- OCHOBHBIC 3aKOHBI JJIEKTPOTEXHHKH;

- CBOWCTBA IIOCJIEOBATEIBHOIO U NAPAJUIEIBHOIO COEAMHEHUS PE3UCTOPOB;

ymemb:

- TIPUMEHATbh CBOMCTBA MOCIIEOBATEIBHOIO U NApPAJUIEIBHOTO COEAMHEHUS IIPU pacTeTe

MIPOCTEUIINX LENEH NOCTOSHHOIO TOKA.

Teoperuueckoe 000cHOBaHME
HOC]I@@O(?(lmeJleOe u napajijleilibHoe coeduHeHuﬂ PE3UCMOPO86.
DOKBUBAJICHTHOE COINPOTHUBIICHHUE Psifia MOCIEAOBATEIIbHO COSMHEHHBIX PE3UCTOPOB PABHO
CYMME UX CONMPOTHUBIICHUIA:
R=Ri+Rx+..+Ry 2.1
[lapanienbHbIM Ha3bIBAIOT TAKOE COEIMHEHHME PE3UCTOPOB, MPU KOTOPOM MEKIY IBYMS
y3JlaMHd ~ DJIGKTPUYECKOM IIEMU  TMPUCOCAMHEHO HECKOJBKO PE3UCTOPOB. DKBHUBAJICHTHAS
MIPOBOJIUMOCTD ATOTO yYacCTKa LIETIH paBHA CyMMeE MTPOBOJIUMOCTEN BCEX MapalieIbHbIX BETBEH:

G=G1+Gr+ ... + Gy (2.2)
W
i1t t,.+1 (2.3)
R Rl R2 Rn

[Tpu mocnenoBaTeIbHOM COCTMHEHUH PE3UCTOPOB C PABHBIMH COTIPOTHUBICHUSIMH B KaXKIOU
BeTBU, T. €. Ri=R2 =...=R,,
R=Ruyn 2.4)
[Ipu mapasnienbHOM COEIMHEHUU U BETBEH C paBHBIMHU COMPOTUBICHUSMU B KaXJI0W BETBU,
T.¢e. Ri=Ry=...=Ry,
R =Ru/n (2.5)
[Ipn mapamienbHOM COEIUHEHWH JBYX PpE3UCTOpoB Ri M Rr WX SKBUBAJICHTHOE
CONPOTHUBJICHUE
__RR,
™ R +R,
Xox padoTsI
1) IIpounTaTh TeOpeTHYECKOE OOOCHOBAHUE.
2) Beinucarb naHHBIE AJ1s1 CBOETO BapUaHTA.
3) Pemuth 2 3ajaun, npu pelICHUU 3a7a4M MOSICHUTH BCE JCHCTBHUSA, CXEMbI BBITIOJIHHUTD
KapaHjaamowm, ¢ coomoaeHuem tpedoBanuii ['OCT.
4) Cpenatb BEIBOJ

(2.6)

3agaua 1
3amaya Ha  TOCJENOBAaTEIbHOE  COEQWHEHHE  pe3uctopoB. M3o0pasute  cxemy
MOCJIEIOBATENILHOTO coeuHeHMsI. ONpeaeuTh SYKBUBAJICHTHOE COTIPOTUBIICHUE IIETH, CUTy TOKA H
najJicHUE HAMIPSDKCHUS Ha KaXI0M pe3uctope. JlaHHbIe K 3a1a4ue puBeIeHbI B TadmuIe 2.1.
Tadmuna 2.1 — Ucxonnble qagHbIe K 3amaue 1
Bapuant 1 2 3 4 5 6 7 8 9 10
U,B 120 125 150 160 180 200 225 240 270 220




R, Om 16 120 110 140 120 25 28 100 40 25
R, Om 20 60 100 60 180 35 20 140 20 35
R3, Om 16 120 15 50 60 40 24 60 30 40

3agaua 2
3ajadya HaA MapauieIbHOE COEAWHEHHE Pe3ucTopoB. M300pa3uth cxemy mapajiebHOTO
coenuHeHus. OnpeneanTh YKBUBAIEHTHOE COMTPOTUBIICHHE, OO TOK U TOKU B OT/IEIHBIX BETBSIX.
JlaHHbIC K 3a/1a4€ TPUBEACHBI B Ta0IHIIE 2.2.
Tabnua 2.2 — McxoaHele TaHHbIE K 3a7a4e 2

Bapuant 1 2 3 4 5 6 7 8 9 10
U,B 90 130 156 180 210 234 240 260 360 260
R1, Om 36 100 30 24 300 24 60 40 40 20
R>, Om 18 25 45 12 60 36 40 60 120 30

KonTposbHbIE BOIPOCHI
1) Yrto Ha3bIBAIOT AJEKTPUUYECKUM TOKOM?
2) Kaxumu cBOHCTBaMHU XapaKTEPHO MOCIEN0BATEIBHOE COEUHEHUE PE3UCTOPOB?
3) Kakumu cBOMCTBaMHU XapaKTEPHO MapajlieIbHOE COCTUHEHUE PE3UCTOPOB?
4) B xakoM cilydyae IpUMEHSIOTCS CBOMCTBA NIOCIEA0BATEIBLHOTO U IAPAJIJIEIBHOTO COEITUHEHU I
pe3ucTopoB?
Conep:kanue oT4yeTa
1) Howmep, Tema u 11esb paboTHI.
2) Pemenue 3aga4m ¢ MOSICHEHUSIMU.
3) OTBeTHI K PEUICHUIO 33a/1a4H.
4) BeIBOS.
Cnucok Jmreparypsl
1. Ky3oBkuH, B.A. Dnextporexuuka u 3nextponuka / B.A. Ky3oBkun, B.B. ®umnaros — M.:
MzpatensctBo FOpaiit, 2017. — 431 c.
2. I'epacumos, B.I'. Dnekrtporexnuka u snektponuka / B.I. T'epacumoB [u ap.] — M.:
Dneproaromusaar, 1996. — 288 c.
3. Kucenes, B.Wl. Dnekrporexnuka u snekrponuka / B.M. KuceneB [u ap.] — M.: OO0
«Toproo-U3narensckuit gom «Apucy, 2010. — 272 c.

MPAKTUYECKAS PABOTA Ne 3
Tema: PACUET HENNEM CO CMEIIAHHBIM COEJIMHEHWEM PE3WCTOPOB
[leab: HayduThcst BHIOTHSITD PACUYEThI LIETICH MOCTOSTHHOTO TOKA METOJIOM ITPeo0pa30BaHuUs CXEM.
CTyaeHT 10omKeH
3HamMb!
- OCHOBHBIC 3aKOHBI 3JICKTPOTEXHHKH;
- MOCIEeN0BATEILHOE U MapalieIbHOE COCTUHEHUE PE3UCTOPOB;
yMmemsp:
- TPOM3BOAMTH PacueT METOJOM MPEOOPa30BaAHUS CXEM.

Teoperuueckoe 000cHOBaHHME

Ilocneoosamenvroe, napannenvHoe u cMewanHoe coeOUuHeHUs pe3ucmopos.

ODKBUBAJIIEHTHOE COIIPOTUBJICHUC PAZa MOCICAOBATCIBHO COCAUHCHHBIX PE3UCTOPOB PABHO
CyYMME€ HX CONPOTUBIICHHUIA:

R=Ri+Rx+..+R.

[lapanienbHbIM Ha3bIBAIOT TAKOE COCJUHEHHE PE3UCTOPOB, MPU KOTOPOM MEXKIY ABYMS
y3JaMu  3JIEKTPUYECKOW IeNU MPUCOCAMHEHO HECKOJIBKO PE3UCTOPOB. DKBUBAJICHTHAS
MIPOBOAMMOCTB 3TOT0 y4acTKa IeMH paBHA CyMMeE ITPOBOAMMOCTEHN BCEX MapaljieNIbHbIX BETBEH:

G=G1+G2+ ..+ Gy
WIH



1 1 1 1
+oo+—.

_— =4 —
R R, R, R
[Tpu mocnenoBaTeIbHOM COSIMHEHUH PE3UCTOPOB C PABHBIMH COMPOTUBIICHUSIMH B KaXKIOU

BEeTBU, T. €. Ri= Ry =...=R,,

n

R =Ry n.
[Ipu mapasieIbHOM CO€IMHEHUH U BETBEM C PaBHBIMH COIPOTUBIICHUSMHU B Ka)10W BETBH,
T.¢e. Ri=Ry=...=Ry,
R = Rn/”l.
IIpn mnapamienbHOM COEOUHEHUM [BYX PpE3UCTOPOB R; M R> HUX DKBUBAJIECHTHOE
COIPOTUBJICHUE
_ RR,
K6 R1 + R2 *
CMelaHHOE COEIMHEHUE PE3UCTOPOB - ITO IMOCIEAO0BATEIbHO-NIAPAIUIEIBHOE COCINHEHUE
PE3UCTOPOB WIH YYACTKOB LIETIH.
Iepeuviii 3axon Kupxeoga.
CymMa TOKOB, HaIPaBJIEHHBIX K Y3Jly, paBHa CyMM€ TOKOB, HamlpaBJIEHHBIX OT y3ja, WIH
anreOpanyeckasl CcyMMa TOKOB B y3JI€ paBHa HYJIIO:
Lh+LG+....tLh=h+ 1L+ ...+ I,
rae I1 + 3+ .... + Iy - TOKH, HalIlpaBIEHHBIE K Y311y; [+ 4+ ... + I - TOKH, HAallpaBJICHHbIE
OT y3J1a, WIH
2I1=0.
Co 3HaKOM « + » 3aMHCHIBAIOT TOKH, HAIIPABJIEHHBIE K Y311y, CO 3HAKOM «—» - OT y3Ja.

Pucynoxk 3.1 — K nepBomy 3akony Kupxroga

Bmopoui 3axon Kupxzoga.

B 3amMkHyTOM KOHType »JJIeKTpHueckol 1ienu anreOpanmyeckas cymma DJIC paBHa
anreOpanyecKol CyMMe MaIeHui HallpsKEHUH BIOJIb TOTO e KOHTYpa:

XE=2IR.

IIpu cocraBiaeHun ypaBHEHHH no 3ToMy 3akoHy JD/IC MCTOYHMKA 3aIIUCBIBAIOT CO 3HAKOM
«+», eclii ee HaIlpaBJICHWE COBIMAJaeT C BHIOpAHHBIM HampaBlieHHeM o00xoja koHTypa. [lamenue
HaIpsDKEHUs 3alKMCBIBAIOT CO 3HAKOM «1», €CIIM HANpaBIICHHE TOKA Y€pe3 PE3UCTOP COBIAMAET C
BBIOpPAHHBIM HAIpaBJIeHUEM 00X0/1a KOHTYpa.

Xox padoThI
1) TIIpounTaTh TeOpeTHYECKOE OOOCHOBAHUE.
2) Beinucarb naHHBIE 4151 CBOETO BapyaHTa.
3) Pemmuth 3agavy, Npu peUICHUU 3aJa4Yd TMOSICHUTH BCE JICUCTBUS, CXEMBI BBIIOJIHHUTD
KapaHjaamowm, ¢ coomoaeHuem tpedoBanuii ['OCT.

3agaua
[lenb MOCTOSTHHOT'O TOKA CO CMEIIAHHBIM COEIMHEHUEM PE3UCTOPOB COCTOUT U3 HECKOIBKHX
pesucTopoB. B 3aBHCHMMOCTM OT BapuaHTa 3aJaHbl: cxeMa Lenu (M0 HOMEepy pHUCYHKA),
CONIPOTUBJIEHUS PE3UCTOPOB R;, R2, R3, R4, Rs, Rs, Hanpssxkenue U, Tok [ BCel LENU WIK OAHOTO U3
pe3uctopoB. OnpeneuTh SJKBUBAICHTHOE COMTPOTUBIICHHUE LETH Ry, TOK U HANPSIKEHUE B KAXKIOM



pe3ucTope M BCEHl Lemu, eciau OHM He 3aiaHbl. [ MpoBepKH NPaBUIIBHOCTU PELICHMS 3aladyd
COCTaBUTb OaslaHC MOIHOCTEH Leny. JlaHHbIe 171 CBOETo BapuaHTa B3ATh B Tadumie 3.1.
Tao0muna 3.1 McxonHele faHHBIE K 3a1a4e

Ne Ne R; R R3 R4 Rs Rs J1OIMOTHUTETHHBIHN
BApUAHT | PHUCYHKa Om Om Om Om Om Om rapameTp
1 3.2 2 4 12 3 6 - Usp=100B
2 3.2 2 4 12 3 6 - I1=20A
3 3.2 2 4 12 3 6 - U.=30B
4 3.2 2 4 12 3 6 - Is=20A
5 3.2 2 4 12 3 6 - L=375A
6 3.3 4 2 6 4 10 2 Usp=50B
7 3.3 4 2 6 4 10 2 I1=5A
8 3.3 4 2 6 4 10 2 L=2A
9 3.3 4 2 6 4 10 2 L=12A
10 3.3 4 2 6 4 10 2 L4=2A
11 3.4 10 15 10 5 10 4 Usp=120B
12 3.4 4 15 10 5 10 4 Us=16B
13 34 4 15 10 5 10 4 Us=120B
14 34 4 15 10 5 10 4 U,=10B
15 34 4 15 10 5 10 4 Us;=30B
16 3.5 4 10 4 10 15 6 I;=10A
17 3.5 4 4 6 2 3 4,8 L=15A
18 3.5 4 10 4 10 15 5 U,=120B
19 3.5 4 10 5 15 10 4 Usp=250B
20 3.5 9 10 5 15 10 4 Is=8 A
21 3.6 3 6 6 3 12 4 L=4A
22 3.6 3 6 6 3 12 4 I=4A
23 3.6 3 6 6 3 12 4 ILi=6A
24 3.6 3 6 6 3 12 4 Us=12B
25 3.6 3 6 6 3 12 4 L=4A
Rz
p Ry R +§ R Rz
to— b 1] R4
R2 Ra
Rs
{30 Rs Rs
B
- O
Pucynok 3.2 PrcyHOK 3.3
A R1 Rs A R1 R3
+e +o— | {1
Rz Rz
Rz R4 Rs
) 0
Rs
-3 — g —
Pucynok 3.4 Pucynok 3.5




A Ri1 R4
to—o | L

SIS

Pucynok 3.6

KonTpoabHbie BONPOCHI
1) Yto Ha3BIBAIOT JAEKTPUIECKUM TOKOM?
2) Kak popmynupyercs 3akon Oma aJis y4acTka IeTd U Ul Becel 1enn?
3) Kaxk dopmynupyercs nepssiii 3akoH Kupxroda, Bropoii 3akon Kupxroda?
4) B uyem 3aKil04aeTCs METOJ «CBEPTHIBAHUS» JUIsl pacyeTa pa3BETBICHHBIX Lieneil
MIOCTOSIHHOT'O TOKa?
5) Ilepeuncnure cBOMCTBA HEPA3BETBICHHOMN U Pa3BETBICHHOM IIEIIH.
Conep:xkanue oTyera
1) Howmep, Tema u nienb paboThl.
2) Pemntenue 3agauu ¢ HOSICHEHUSIMU.
3) OTBeTHI K PELIECHUIO 3aJJa4H.
4) BriBoa.
Cnucok Jurepatypbl
1) Hanunos M. A., Banos [1.M. OO1ast 31eKTpOTEXHUKA C OCHOBAMH SJIEKTPOHUKH -M.:
Bricmag mikouna, 1998.
2) bepeskuna T.®., I'yceB H.I'., MacnennukoB B.B. 3agaunuk o o01eit 31eKTPOTEXHUKH C
OCHOBaMH 3JIEKTPOHUKH - M.: Beiciias mkosa, 1998.

IMPAKTHYECKAS PABOTA Ne4

Tema: PACUET IIEIIEM C IPUMEHEHHMEM ITPEOEPA3OBAHUS TPEYT'OJILHMKA B
3BE3/1Y 1 3BE3/Ibl B TPEVI'OJIbBHUK.

[leab: HayuuThcsi BBHIMOTHATH pacueThl IEMEH TMOCTOSIHHOTO TOKa C MPUMEHEHHEM
npeoOpa3oBaHUs TPEYTONIBHUKA B 3BE3]Ty U 3BE3/IbI B TPEYT OJIbHUK.

CryaeHT nomkeH

3HAMb!

- OCHOBHBIE CBOMCTBA MOCIIEIOBATEILHOTO U TAPAJUICILHOTO COSAMHEHUS PE3UCTOPOB;

- (hopmyser mpeoOpa3oBaHus 3BE3/IbI B TPEYTOIBHHUK U TPEYTOJbHHUKA B 3BE31Y;

ymemb:

- POU3BOJIUTH PACYeT METOJOM MPeoOpa3OBaHMs 3BE3bI B TPEYrOJbHUK M TPEYTrOJbHUKA B
3BE3]1Y.

TeopeTnueckoe 060cHOBaHHUe

Kpome  mocnenoBatenpHOro,  MapajulebHOTO M MOCIEAOBATEIbHO-MAPAIICIBHOTO
(CMCHIaHHOI‘O) COGIIHHCHI/IFI CYHICCTBYIOT U APYIruc BHUILI COCI[I/IHGHI/If/'I 3JIEMCHTOB, B 4aCTHOCTH,
COEJIMHEHUE «3BE3A0N» U «TPEYTrOILHUKOM.

PaccMoTpuM B 3T0#1 cTaThe JaHHBIC BUABI COSAMHECHHI U pa30epéM OJIMH U3 CIIOCOOO0B pacuéra
ANEKTPUUYECKUX IIeTIeH ¢ TAKUMU COSTUHEHUSIMH, a UMEHHO PacuéT MyTéM npeoOpa3oBaHuUs «3BE3/IbI»
B «TPEYTOJIbHUK.

CoenuHeHue «3Be3a» — AITO COCOUHEHHE TPEX DIIEMEHTOB, MPHU KOTOPOM KOHIIBI BCEX
3JIEMEHTOB CBSI3aHbI B OJIMH Y3€J1, @ UX Ha4ajla HE UMEIOT HEMOCPEICTBEHHON METAIIIIMUECKOMN CBSI3H.

CoennHeHHe «TPEeYrolbHUK» — 3TO COCJUHEHHE TPEX AJIEMEHTOB, MPU KOTOPOM KOHEI]
IIEPBOr0 AJIEMEHTA CBSA3aH C HAYajiOM BTOPOro, KOHEI| BTOPOIO — C HA4ajJOM TPEThEro, a KOHEIl
TPETHETO — C HAYaJIOM MEPBOrO AJIEMEHTA.



Rca Rab
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"3ge3na" "TpeyronbHukK"

PaccunTaTh memnb, COOepKAIIYI0 «3BE3y» WM «TPEYTOJBHUK», MOXKHO JIMOO C ITOMOIIBIO
ypaBHeHuid Kupxroga, mmbo MeromoM mnpeoOpa3oBaHHS «3BE3ABD» B «TPEYTOJIBHHK»
(«TpeyroipHHKa» B «3BE3My»), TOCIE NPUMEHEHHS KOTOPOTO COCTUHEHHE 3JEMEHTOB B CXEME
CTaHOBUTCS CMELIAHHBIM M JaJIbLIE IETIh PACCUYMTHIBACTCS METOIOM CBEPTHIBAHUSL.

Hwxe npuBenens! popmyisl mpeoOpa3oBanus "3Be3abl" B "TPeyroibHUK'", 1 HA000POT.

®opmynsl gna npeobpasoBaHuA TPeYTONbHMKA CONPOTUBAGHMI B IKBUBANEHTHYIO 38e34y U 06paTHo

BbiMMCEHKE CONPOTHBIEHUIA IKBUBANEHTHOR | BbiuMcneHue CONpPOTHBAEHWA IKBUBANEHTHOTO
«3BE3AbI% TPeYTONbHUKa
AaH «TpeyronsHmky conpotuanesnit R, Roc. Rea, laHa «3geapar conpotusneHuin R,, Ry, R, Hy®HO
HYMHO 33MEHNTL B0 Ha IKBUBANEHTHYIO «3Be3ayY 33MEHWUTL €€ HA IRBUBANEHTHBIN «TPEYIONLHUKY
Rab 14 R a R < Rb
R,=— T —— Ry =R, +Ry+—=
“ " Rap+ Ry + Rey L ik S
R.,, "R Ry R
R, RO i Ryc =R, + R+ =
R, + Rbc + R, R“
Rbc g R“, = Rn f Rr
R¢.='—————'—-—— ch_Ra+R(+ R
Rnb + Rb(‘ + R(‘a b
3amanue

[lo nmaHHBIM CBOETO BapWaHTa MPOW3BECTH AKBUBAJICHTHOE TPEOOpa3OBaHHE CXEMBI U
paccuuTaTh SKBUBAJIEHTHOE CONPOTUBIICHHE LIETIH.
3aodaua 1. (He4ueTHbIE BAPUAHTHI)

P

Ne BapuanTa Ry, OMm R, OMm R3, OM R4, OM Rs, OMm
1 15 52 2 9 10
3 25 41 4 5 24
5 48 6 8 12 18
7 53 20 9 31 13
9 14 18 3 5 11
11 9 10 15 2 9
13 5 24 25 4 5




15 12 18 48 8 12
17 31 13 53 9 31
19 5 11 14 3 5
21 3 5 18 11 14
23 2 52 15 10 9
25 12 48 8 12 18
3aodaua 2. (4eTHBIE BADUAHTHI)
Ne BapuanTa Ri, OMm Rj, OM R3, OMm R4, OM Rs, OMm
2 5 11 14 3 5
4 31 13 53 9 31
6 12 18 48 8 12
8 5 24 25 4 5
10 9 10 15 2 9
12 14 18 3 5 11
14 53 20 9 31 13
16 48 6 8 12 18
18 25 41 4 5 24
20 15 52 2 9 10
22 14 11 18 5 3
24 4 25 41 24 4

KonTpo/ibHbIE Bonpockl
1) Yro Ha3bIBAIOT 3IEKTPUUECKUM TOKOM?
2) Kak dbopmynupyetcs 3akon OMa Jij1s ydacTKa e U JIs Bcer 1enu?
3) Kak ¢popmynupyetcs nepsbliit 3akoH Kupxroga, Bropoii 3axkon Kupxroga?
4) Tlo xakum (opmysiaM MTPOU3BOIUTCS TPeoOpa30BaHKE 3BE3/bl B TPEYT'OJbHUK U HA000POT?
Conep:xxanue oT4yeTa
1) Homep, TemMa 1 11€716 pabOTHI.
2) Pemenue 3agaun ¢ MOSICHEHUSIMU.
3) OTBETHI K PEUICHUIO 33/1a4H.
4) BriBog,.
Cnucok Jurepatypsl
1) HanwmmoB M.A., BanoB IL.M. OOmias 31MeKTpOTEXHWKA C OCHOBAMHU JJIEKTPOHHUKH -M.:
Bricmas mxomna, 1998.
2) bepeskuna T.®., I'yce H.I'., MacnennukoB B.B. 3agaunuk no oOuieit 3JIeKTPOTEXHUKU C
OCHOBaMHU 3JIEKTPOHUKH - M.: Beiciias mkomna, 1998.

INPAKTUYECKASA PABOTA NeS



Tema: PACUET CJIOXKHBIX LIEITEN C TIOMOIIBIO 3AKOHOB KUPXT'O®DA.
[leab: HayunTbcs MpOM3BOAUTH PacdeThl CIOXKHBIX IETIEd METOJOM NPUMEHEHHS 3aKOHOB
Kupxroda
CryaeHT 1omKkeH
3HAMDb!
- 3akonbl Kupxroga;
- IOPSIZIOK pacueTa CI0XKHBIX IIeTIel METOIOM TpUMeHeHHs 3akoHoB Kupxroda;
ymemb:
- POU3BOJIUTH PACYUET CIOKHBIX LIENICH METOJIOM IPUMEHEHHUs 3aKOHOB Kupxroda.

TeopeTnyeckoe 000CHOBaHUE

1 3axon Kupxeogha: AnreOpanueckas cymMmma TOKOB B KaXIOM y3Jie JIF000H IenH paBHA HYJIIO.

It
Z I i= 20
i=1

rae [— 1ok B y3ne,

N — YHCJI0 IPOBOJAHUKOB, CXOJSALINXCS B y3JI€

[Ipu 5TOM HanpaBIEHHBIN K y3J1y TOK IPUHITO CUUTATh I10JIOKUTEIBHBIM, a HAlIPpaBJICHHbIN OT
y371a — OTPHLIATEIbHBIM.

11 3axon Kupxeoga: Anrebpanueckasi cymMma MaJeHui HaIpsKEHUH Ha BCEX BETBSIX,
MPUHAJICKAIINX JIIOOOMY 3aMKHYTOMY KOHTYpPY IIeTH, paBHa anreopandeckoit cymme DJIC BeTBei
3TOro KoHTypa. Ecinu B KoHType HeT uctouHukoB D/[C, To cymMMapHOe MajieHue HalpsKeHUH
PaBHO HYIIIO.

E;

1

Su.-

1l 1
i=1 i=

[Topsinok pacuera.

1. IlpenBaputenbHO clneayeT 3a1athesi (MPOU3BOJIBHO) HAMPABICHUEM TOKOB BO BCEX BETBSIX
e W HampaBJIeHHEM 00X0J/la BBHIOPAHHBIX KOHTYPOB. [IpOM3BOJIBHOCTH BBIOOpaA HAMpPABICHHM
TOKOB B BETBSIX LIETIH U HAMIPABICHUN 00X0/1a KOHTYPOB HE BIMAET HA KOHEYHBIN PE3yNbTaT pacuera.
Ecnu B pesynbTaTe pacueToB HEKOTOPHIE M3 HAWJEHHBIX TOKOB OYAyT UMETh 3HAK (—), TO 3TO OyAeT
03HayaTh, YTO UX UCTUHHOE HAIpaBJICHUE MPOTUBOIOJIONKHO MPEABAPUTEIHHO IPUHATOMY.

2. CocTaBUTh CHUCTEMY ypaBHEHHUH 110 3akoHaM Kupxroda. Ob61iee unciio ypaBHEHHIA B CHCTEME
JTOJIKHO COOTBETCTBOBATH YUCITY HEU3BECTHBIX TOKOB, T.€. YUCIY BETBEH.

[To mepBomMy 3akoHy Kupxroda cocrapisieTcst 4ncio ypaBHEHUH, Ha €IMHUILY MEHbIIIEE YUCIa
y3JI0B II€NH, TMOCKOJIbKY YpaBHEHHE JUIsl TMOCJEIHEro y3ja €CTh CIEACTBHUE BCEX MPEIbIIYIINX
YPAaBHEHUH U HE JA€T HUYETO HOBOTO JIJIS pacyeTa.

ITo Bropomy 3akony Kupxroda cocTaBnsitoTcsi BCce HENOCTAIONIME YpaBHEHHsS UIS JIIOOBIX
MIPOU3BOJIBHO BEIOPAHHBIX KOHTYPOB LEMH.

3. Pemmthb cuctemMy ypaBHEHUH.

[Tpumep peuieHus

Pucynok 5.1 Cxema anekTpuyeckoi nuenu
B cxeme 3 BeTBH, 3HAUUT B cucteme OyneT 3 ypaBHEHHUSI.



B cxeme 2 y3na, cnenoBaTtenbHoO, 1o 1 3akony Kupxroda cocrasnsercs 2-1 ypaBHeHui, T1.¢. 1
ypaBHeHue. OcranbHble ypaBHeHHs, a UMEHHO 3-1=2, cocTaBinstorcs 1o 2 3akoHy Kupxroda.

Hayznaa: i + b-13=0

st 1 xoHTYypa (JieBbIi, 00X01 KOHTYypa 1o 9acoBol crpenku): E1 = 1R + 3R3

Jlnst 2 koHTYypa (TIpaBblii, 00X01 KOHTYpa MPOTHB YacoBOM cTpesiku): Eo = [HhRo + [3R3

3ananue

[To naHHBIM CBOETO BapuaHTa MPOM3BECTH PAcUET TOKOB B BETBSIX CJIOKHOM LIEMU HUCTIOIb3YS

ypaBuenust Kupxroda.
Taomuua 5.1 McxonHele qaHHbBIE

Ne Ne Ei,B | E.,B | E3, B Ri, Ro, Rs3, R4, Rs, Re,
BapHaHTa | pUCYHKa Om Om Om Om Om Om

1 5.2 10 5 - 10 20 10 - - -
2 53 10 5 - 20 10 10 - - -
3 54 10 20 - 10 20 4 5 6

4 5.5 20 10 - 10 20 8 10 2 -
5 5.6 10 6 - 2 4 5 2 4 4
6 5.7 10 20 - 3 7 8 2 6 8
7 5.8 10 50 20 2 3 5 6 4 -
8 59 10 20 4 4 3 2 8 5 -
9 5.10 10 5 2 2 3 5 4 6 -
10 5.11 5 2 4 3 2 10 2 4 -
11 5.2 5 3 - 2 3 5 - - -
12 53 10 4 - 5 2 6 - - -
13 54 5 10 - 2 8 10 5 4 -
14 55 10 20 - 6 3 9 5 4 -
15 5.6 10 5 - 4 2 6 8 5 2
16 5.7 10 4 - 1 3 2 5 10 2
17 5.8 10 20 30 20 10 15 10 6 -
18 59 5 3 1 4 3 2 8 2 -
19 5.10 5 10 2 2 3 5 10 15 -
20 5.11 5 3 2 4 3 8 5 10 -
21 5.2 10 5 - 10 20 10 - - -
22 53 10 5 - 20 10 10 - - -
23 54 10 20 - 10 20 4 5 6 -
24 5.5 20 10 - 10 20 8 10 2 -
25 5.6 10 6 - 2 4 5 2 4 4

E, E» E E,
[Jx []=.
Rl R: R| R.‘

Pucynok 5.2 Pucynox 5.3



R, R R,
]
Ry Rs
Pucynoxk 5.4 Pucynoxk 5.5

R

R
R R, R R,
Pucynok 5.6 Pucynok 5.7
R;
L]

"= =

Ry Rs
Pucynox 5.8

Rs Rs = »

Pucynok 5.10 PucyHok 5.11
KonTposbHbIe BOnpockl

1) Yto Ha3bIBAIOT 3JIEKTPUUECKUM TOKOM?

2) Yto Takoe y3el JIEKTPUIEeCKON 1enu?

3) Uro Takoe BETBb JEKTPUUYECKOMN Lenn?

4) Yto Takoe KOHTYp 3JIEKTPUUECKOH Lenu?

5) Kak ¢popmynupyetcs nepssiit 3akoH Kupxroga, Bropoii 3akon Kupxroga?

6) CKOJIbKO ypaBHEHHMH COCTaBJSIETCSl IJIsl pacueTa CJIOKHOM IeMM METOJOM YypaBHEHUU
Kupxroga?

7) Ckonbko ypaBHEeHHUH cocTapisieTcs o 1 3akony Kupxroda?



Conep:kanue oTyera
1) Homep, Tema u 11e1b paboThI.
2) Pemenue 3a1aun ¢ MOSCHEHUSIMH.
3) OTBeTHI K PEIICHUIO 3a]1a4H.
4) BriBon.
Cnmncok Jmreparypbl
1) JauunmoB MN.A., UBanoB II.M. OOmas 5>JeKTPOTEXHHMKA C OCHOBAMH SJIEKTPOHUKH -M.:
Bricmas mikoina, 1998.
2) bepeskuna T.®., I'yces H.I'., MacnennukoB B.B. 3agaunuk mo o01miel 31€KTPOTEXHUKU C
OCHOBaMHU 3JIEKTPOHUKH - M.: Briciias mikona, 1998.

ITPAKTHYECKAS PABOTA Ne6
Tema: PACUET HEPA3SBETBJIEHHBIX RL U RC-LIEIIEN
[leab: HayuuTbcst BBIMOTHATH pacyeThl IeNel IEPEeMEHHOT0 TOKa.
CryneHT nomxeH
SHAMDb!
- OCHOBHBIE MMAPAMETPhI IEPEMEHHOI0 TOKA;
- TOPSAOK pacueTa NePEeMEHHOTO TOKa;
ymemy:
- MPOUW3BOIUTH pacueT MapaMeTPOB MEPEMEHHOTO TOKa;
- CTPOWTH BEKTOPHYIO IMarpaMMy HEpa3BETBICHHOM LEMU NEPEMEHHOTO TOKA.

TeopeTnyeckoe 000CHOBaAHUE

Hepaszeemenennan uenv nepemennoz0 moKa ¢ AKMUGHBIM CONPOMUGIEHUEM U
UHOYKMUBHOCHbIO.

HepasBeTBieHHas memns 00y1alaeT akKTUBHBIM COMPOTUBJICHUEM R M WHIYKTUBHOCTHIO L U
MOAKJIIOYEHA K UCTOUYHUKY CHHYCOMAAIBHOTO HAmpspKeHUs. B COOTBETCTBUM CO BTOPBIM 3aKOHOM
Kupxroga

u=iR+1L (%) =ug +u;, = Up,Sin(wt + @),
TJI€ UR ¥ UL, — AKTUBHASI K PEAKTUBHASI COCTABIISIONINE HAMPSOKEHMS, B.
Hanpsbxkenue onepexkaer mo ¢ase TOK Ha yroil ¢. AMIUIUTYAHOE 3HAU€HHE BXOIHOTO

HaTPSKEHUS
— 2 2
Un =+ Ugm + Ui
rae Ugym = I * R — aMIuiuTyiHOE 3HAaY€HHE aKTUBHOM COCTABIISIIOLIEH HanpshKeHus, B;

Um=1L"1I,  ®-aMIIIATYygHOE 3HAYEHNE PEAKTUBHON COCTABISAIOIIEH HANpsKeHUs, B.
JelicTBytolIee 3HAYECHUE HATIPSIKEHUS

U="2= (U%”)z +(ULT;")2 = JUZ+UZ

Ha pucynke 6.1 npencraBieHa BeKTOpHas AuarpaMma Lemnu, rae Hanpsobkenue U, Ur u UL
00pa3yroT TPEYTrOJIbHUK HANpPsKEHUH JUIsl aKTUBHO — MHYKTUBHOW Harpy3KH.

Pucynok 6.1
VYroun capura (a3 Mex1y BEKTOpaMH BXOJHOI'O HANpsKEHUS M TOKa B LU ONpeAesseTcs 13
TPEYrOJIbHUKA HAIIPSIKCHUM:

X
¢ = arctg =~



ITomHoe conpotuBnenue 1enu (Om):
Z =\ R?+ X}

[=—2L _—

/R2+XL2

Ora dopmyna orodpakaeT 3akoH OMma Ui JEHCTBYIOIIMX 3HAYEHUH TOKA M HANPSDKEHHS
[ETH C aKTHBHBIM COTIPOTUBIICHUEM M WHAYKTUBHOCTBIO.

CpenHee 3HayeHHME MOIIHOCTHU LIEMH 3a MEPHOJ] PaBHO CpPEHEMY 3HAUEHHIO MOIIHOCTH B
aKTHBHOM CONPOTHBJICHUH WJIM aKTHBHON MOIIHOCTH P:

P=U-1-Cosp=U,-1=1%*R.
3neck MHOXKUTENH CosQ — KO3 PHUIUEHT MOIITHOCTH.
PeakTuBHAast MOIIIHOCTB:!

Toxk B nenu:

NS

Q. =U-1-Sinp=U,-1=1I%-X,.

S=U-1=,P2+Q2
Hepa3zeéemenennas yenv nepemeHH020 moKa ¢ AkmuHblM CONPOMUBIEHUEM U EMKOCMbBIO.
Ecau B nenu ¢ nociie10BaTeabHO COCAMHEHHBIMU PE3UCTOPOM U KOHIEHCATOPOM IPOXOJUT
TOK [ = [, * Sinwt, TO HaNpsKEHUE HA AKTUBHOM COIPOTHBIICHUH U, COBHAJACT MO C TOKOM, a
HaMpsHKEHUE Ue Ha KOHAEHCATOpe OTCTaeT OT TOKa Ha yroi m/2.
HanpsixeHnue Ha 3akuMax LENu:
u=ug +uc = Uy, Sin(wt — ¢).

AMHJ’II/ITyI[a 9TOI'0 HAIPAXKCHUA:
— 172 2
Un =+ Ugm + Ubp-
[elicTByrolee 3Ha4eHNE HANPSKEHUS :

U= JU;+U;=1"\R?+X;=1-Z.
Ha pucynke 6.2 npencraBieHa BEKTOpHas AMarpaMma Lenu, rae Hanpsbkenue U, Ur u Uc
00pa3yoT TPeYroJabHUK HANPSKEHUH 711 aKTUBHO — UHAYKTUBHOM Harpy3Ku.

l
=

[TosHast MOIIIHOCTE:

Pucynoxk 6.2
3akoH OMa 1)1 A€HCTBYIOIINX 3HAUYEHUI TOKA U HAIPSYKEHUS:

U
2I
VR? + X2
rac 7. — IoIHOE COMPOTUBJICHUC IICIIN.

AKTHUBHYIO, PEaKTUBHYIO M TOJHYIO MOIIHOCTH ILI€TIM C aKTHBHBIM COMPOTHUBICHHUEM U
eMKOCTbIO (P, Q 1 §) onpeAensitoT aHaJTOTHYHO TOMY, KaK 3TO JIeJIaliOCh /I HEPa3BETBICHHOM 1EMH
C aKTUBHBIM COMPOTHUBIICHUEM U UHIYKTUBHOCTBIO.

VYron caura ¢a3 Mexay BEKTOpaMHU BXOJIHOTO HANIPSHKEHHS U TOKA B IIETIN ONPEIEIISIOT:

I =

@ = arctg _TXC.
3aganue

Ilens mepeMEHHOrO TOKAa COJAEPKUT pPa3IMuYHBbIE 3JIEMEHTHI (PE3UCTOpP, MHIYKTHUBHOCTD,
€MKOCTb), BKIIIOUEHHBIE MTOCIe10BaTeNbHO. CXeMa IenH MpUBeIeHa Ha COOTBETCTBYIOIIEM PUCYHKE.
Homep pucyHka u 3Hau€HUsI COMPOTUBJIEHUM, a TAKKE OJWH JIOMOJHUTEIbHBIA TapaMeTp 3a/1aHbl B
tabmuie 3.1.

HauepTuth cxemy 1ienu u onpeaesuThb CAEAYIONE BEIIUUYUHBI:

1. moJIHOE COMPOTUBIICHHE LIENH Z;



2. TOK [
3. yroxn casura (a3 ¢ (1o BEIUYNHE U 3HAKY);
4. akTuBHYIO P, peakTuBHYIO (, MOIHYIO S MOLIHOCTH LIETIH.
Hageptuth B Macmtabe BEKTOPHYIO TUATPAMMY.

Ta6muma 3.1 Jlannblie s pacdera

Bapuant | Pucynok | Hanpsoxenue U, B R, OMm X1, Om Xc, OM
1 6.3 200 5 12 -
2 6.4 200 7 - 20
3 6.3 190 10 18 -
4 6.4 190 10 - 24
5 6.3 180 4 3 -
6 6.4 180 15 - 22
7 6.3 170 7 12 -
8 6.4 170 20 - 8
9 6.3 160 12 4 -
10 6.4 160 22 - 12
11 6.3 150 15 30 -
12 6.4 150 28 - 10
13 6.3 140 10 15 -
14 6.4 140 31 - 12
15 6.3 130 18 5 -
16 6.4 130 30 - 15
17 6.3 120 20 20 -
18 6.4 120 34 - 7
19 6.3 110 22 23 -

20 6.4 110 4 16

3) PemmwmTh 3amauy, npu pEUICHUU 3a/layd TOSCHATH BCE JCHCTBHUS, CXEMY BBINIOJHHUTD

Pucynok 6.3

kapanjaamowm, ¢ coomoaeauem 'OCT.

1)
2)
3)
4)

1)
2)
3)

1y

R

U

O

c

Xox padoThI
1) TIIpounTaTh TeOpeTHYECKOE 0OOCHOBAHUE.
2) Beinucarb 1aHHBIE CBOETO BapUaHTA.

Pucynok 6.4

KonTpoJsbHbIe BOpoChI
Kakoii Tok Ha3bIBaeTCs MEPeMEHHBIM?
Kakumu ocHOBHBIMU ITapaMeTpamMu 00J1aJjaeT IepEMEHHbIN TOK?
Kak onpenenuts nosHoe conpotusienne RL u RC - uenu?

Kaxk ctpoutcs BekropHas nuarpamma?

Conepxkanue oryera

Howmep, Tema u ens paboTsl.

Pemenue 3a1aun ¢ MOSCHEHUSIMM.

BriBos.

Cnmucok Jureparypbl
Hanunos U.A., Usanos [1.M. OOmias >7eKTPOTEXHUKA C OCHOBAMH JJIEKTPOHUKH -M.:




Bricmas mxomna, 1998.
2) bepeskuna T.®., I'yceB H.I'., MacnennukoB B.B. 3agaunuk no o61eit 31eKTpOTEeXHUKH
C OCHOBaMHM 3JIEKTPOHUKH - M.: Bbicmas mkosna, 1998.

INPAKTHYECKAS PABOTA Ne 7
Tema: PACYET TPEX®A3HbBIX LEITEN

Lenas: Hay4uTbcst BBITOTHATH pacueThl TpeX(a3HbIX Ierneld IePEMEHHOTO TOKa.
CTyaeHT 10omKeH
3HamMb:

- OCHOBHBIC 3aKOHBI JJIEKTPOTEXHHKH;

- omnpejAeNeHUs JIMHEHHBIX U (a3HbIX TOKOB U HANPSHKEHUI;

- COOTHOUICHUS MEXIY JIMHEHHBIMH U (a3HBIMU TOKAMH U HANPSHKCHUSIMHU;
ymemn.

- TIPOU3BOAMTH pacueT Tpex(aszHbIX Lenen.

Teoperuueckoe 000cCHOBaHHE

Tpexgpaznaa cucmema rnexkmpuueckux mokoe (31C, HanpsKeHU) — 3TO COBOKYITHOCTh
TPEX CUHYCOUAAIIBHBIX IeKTpudeckux TokoB (D/1C, HanpskeHUit) 0IHOM 4acTOThI, CABUHYTBIX 11O
¢a3ze npyr otHocutenbHO apyra Ha 120°. Ilpu paBenctBe ammuTya TokoB (D1C, HanpspKkeHHit) BO
BceX (pazax CUCTEMY HA3bIBAIOT cuMMempuunoi. Yactb 3TON CUCTEMBI, I'/Ie IPOXOAUT OJIUH U3 TPEX
TOKOB, Ha3bIBAIOT ha30ii mpexghaznoi cucmemol.

@Dasznoe nanpaxceHue — BO3HUKAECT MEXIY HAayaJloM M KOHIIOM Kakoi-mubo ¢asbl. Ilo-
JPYroMy €ro euie onpenessoT, KaK HalpsHKeHHEe MEXIY OJHUM U3 (Pa3HBIX MPOBOJOB M HYJIEBBIM
IIPOBOIOM.

Jluneiinoe nanpasxcenue - ONPENENAIOT €IIe Kak Mexda3zHoe WM Mexay ¢aszHoe —
BO3HHUKAIOIIEEe MEX/1Y JIByMSI IPOBOIAMHU MJIM OAMHAKOBBIMHU BBIBOJAMH pa3HbIX (a3.

Toku B (pa3ax reneparopa u NpueMHHKA Ha3bIBAIOTCS PA3HBIMU MOKAMU, 2 TOKU B TMHEHHBIX
MIPOBOJAX - JIUHEHHbIMU.

Coedunenue ¢ 36e30y

Ecnm koHIBI Bcex a3 reHepaTropa COSTUHUTH B OOImMN y3el, a Havyayia (a3 COCTUHUTH C
Harpy3koH, oOpa3syromeil TpexJy4deBYyIO 3Be3Ay CONPOTHUBICHHMH, MOJIYYUTCS TpexdazHas Ielb,
coeMHEeHHas 3Be370i. TpexdazHas 1enb, CoOeAMHEHHAs 3BE3/101, n300paxeHa Ha pucyHke 7.1.

tﬂTglvA i, U [ ]z

Tie Ty
N(X,Y,Z) o} I
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Pucynok 7.1 Cxema coeiMHEHUsI reHepaTopa U MPUEMHHK «3BE3/101»

Tak kak nuHEHHBIE MPOBOJA COEOUHEHBI TMOCIENOBAaTEIbHO C (pazaMu HMCTOYHUKA U
MIPUEMHHKA, TUHEHHBIC TOKU TIPU COSAMHEHUH 3BE3/I0H SBIISTIOTCS OTHOBPEMEHHO (Da3HBIMU TOKAMHU.
L = 1.
[Tpu cummetpuanoit cucteme DJIC ucToOUHUKA IMHEHHOE HAPsHKEHUE OOJIbINe a3HOTO B V3
pas.
U, =3 Uy,
Coeounenue 6 mpey2oabHuUK



Ecim xoHern kaxaoi (a3el 0OMOTKH T€HEpaTopa COSAMHUTH C HAYaJoOM CIISIyIoIIeH ¢assbl,
oOpa3yercss COeIMHEHHWE B TPEYroibHUK. K ToYkaM coequHEHH OOMOTOK IOJKIIOYAIOT TPHU

JUHEHHBIX MPOBOJIA, BEIYyIlKE K HATPy3Ke.

Ha pucynke 7.2 u3o0pakeHa TpexdasHas e, COSANHCHHAS TPEYTOJIBHUKOM.

Ee,

C(Y)|

A(Z)

Iy

N

Zeal 75
B(X). . =
EB Ibl: he
I

Pucynoxk 7.2 Cxema coeuHeHUs TeHEpPaTOpa U MPUEMHHK «TPEYTOJTBHUKOM))

Kak BugHO u3 pucyHka 5.1, B Tpexda3zHo# 1enu, COeIUHEHHON TPEeyroIbHUKOM, (a3HbIe U
JIMHEHHBIE HAIPsS’KCHUA OAMHAKOBEIL.

U, =Uy

[Tpu cummeTpuunoiil cucteme 3/1C McTOUHMKA IMHEHHBIN TOK OoJbIne (pa3HOTO B V3 pas.

L=v31Iy

IIpy cuMMETPUYHOM CUCTEME HAIIPSKEHUN U PABHOMEPHOM HAarpy3Ke MOLIHOCTH BCEH LICTIH:

- AKTHBHaid
- PCaKTHUBHasA

- IIOJIHasd

P=3P, =3U 1 ,Cosp=+/3U,I,Cosp;
Q =3P, =3U,1,Sing=3U 1,Sing;

S =3P, =3U,1,=+3U,1I,.

3agaua

B Tpexda3znyto ceTb ¢ TMHEHHBIM HanpsikeHueM U BKIIIOUEHBI TPU OJUHAKOBBIX IIPUEMHHUKA
sHepruu. ConpoTuBIEHUS NpUEMHUKA paBHbI R 1 X1 nimm Xc.

N300pa3uth cxeMy Tpexda3HOH HEeTH.
Onpenenurs:
1. TlomHoe compoTtuBieHue B dase.

2. ®da3HbIC U TUHECHHBIC TOKU.
3. KoaddunueHT MOIITHOCTH.
4. AKTHUBHYIO, PEaKTHBHYIO U MIOJHYIO MOUTHOCTHU BCEH IIETH.
JlaHHBIC 711 CBOETO BapyaHTa B3sTh B Ta0ymie 7.1.

Tabauna 7.1 UcxoaHble faHHBIE K 3a7a4e

Ne BapuanTa U, B R, Om XL, OM Xc, OMm cXeMa COCIUHECHUSA

1 173 4 — 3 «3Be37a»

2 86,5 3 4 - «3BE3Ia»

3 380 16 — 12 «TPEYrOJIBHUK»
4 380 12 16 — «TPEYrOJIBbHUK»
5 600 32 - 16 «3Be37a»

6 400 32 16 - «3BE37a»

7 450 5 — 12 «TPEYTOJIbHUK
8 225 5 12 — «TPEYTOJIBHUKY
9 380 14 — 2 «3BE30a»
10 244 2 14 — «3Be37a»




11 230 15 — 5 «TPEYTrOJIbHUK
12 400 5 15 — «TPEYTOJIbHUK
13 230 16 — 12 «3BE3Ja»
14 660 13 15,2 - «3BE3Ia»
15 660 24 — 18 «TPEYTOITBHUKY
16 520 18 24 — «TPEYTOJILHUK
17 380 12,8 - 9,6 «3Be3Ia»
18 380 10 20 — «3BE3a»
19 600 20 — 15 «TPEYTOJIBHUK»
20 660 15 20 — «TPEYrOJIBHUK»
21 500 20 — 10 «3Be3/a»
22 400 14 2 — «3BE3a»
23 220 10 — 7,5 «TPEYrOJIBHUK»
24 660 9 12 — «TPEYTOITBHUKY
25 380 12 — 9 «3BE3Ja»

Xox padoTbl
1) TlpouwTarh TEOpETHUYECKOE OOOCHOBAHUE.
2) BeimucaTh 1aHHBIE ISl CBOETO BapUaHTA.
3) MWM3oOpasuth cxemy Tpexda3Hoil memnu.
4) Pemmth 3amady, NMpU PEIICHUU 3a/a4d TOSICHUTH BCE JICHCTBUS, CXEMY BBITIOJIHHUTD
Kapanjaamowm, ¢ coomoaenuem 'OCT.

KoHTposibHBIE BONIPOCHI

1) Kakas menb Ha3pIBaeTCs TpexQazHoit?

2) UYto Takoe TUHEHHBINA U (a3HbIN TOK?

3) Uro Takoe nuHEIHOE U Pa3HOE HANIPsDKCHUE?

4) KakoBO COOTHOIIEHHE MEXAY JIMHEHHBIMU U (a3HBIMH TOKAaMHM M HAIPSDKEHUSMH B
COEJIMHEHUU «3Be3aa»?

5) KaxoBo coOOTHOIIEHHE MEXAY JUHEHHBIMU M (a3HbIMH TOKAMHM U HANPSHKEHUSIMH B
COCTMHEHUU «TPEYTOJIbHUKY?

6) Kak onpenenuTs akTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOIIHOCTHU Tpex(a3Hoi nenu?

Conep:xxanue oT4yera

1) Homep, TeMa u 1ienb pabOTHI.

2) Pemenue 3amauu ¢ MOSCHECHUSMH.

3) BriBox.

Cnucok Jurepatypbl

1. KyzoBkun, B.A. DnekrporexHuka u snextponuka / B.A. Ky3zoskun, B.B. ®unaros — M.:
WznatensctBo FOpaiit, 2017. — 431 c.

2. T'epacumos, B.I'. Dnexrporexnuka u snekrponuka / B.I'. I'epacumoB [u np.] — M.:
Dneproaromuszaar, 1996. — 288 c.

3. Kucenes, B.I1. Dnexrporexnuka u snekrponuka / B.M. Kucenes [u ap.] — M.: OO0
«Toproso-U3narensckuit gom «Apucy, 2010. — 272 c.

ITPAKTUYECKASI PABOTA Ne 6

Tema: PACYET O/JHO®A3HOI'O TPAHCOOPMATOPA
[lesn: [IproOpecTr HABBIKM pacyeTa OCHOBHBIX MapaMeTPOB OAHO(A3HBIX TPAaHC(HOPMATOPOB
CTyaeHT 10omKeH
3HAMY:

- TeXHUYECKHE TapameTpsl Tpanchopmartopa;
ymemy:

- pacCYMTHIBATH OCHOBHBIE MTapaMeTPbl OHO(A3HBIX TPAHC(HOPMATOPOB.



Teopernyeckoe 000CHOBaAHUE

Tpancghopmamopom Ha3bIBaETCs CTaTHYECKHI 3JIEKTPOMAar HUTHBIN arnmapar,
NpeIHa3HAYCHHBIN ISl TMPeoOpa3oBaHMsl AIICKTPHUECKOW HIHEPTHU TIEPEMEHHOTO TOKa OIHOTO
HAMPSDKEHUS B 3JIEKTPUYECKYIO SHEPTHIO TIEPEMEHHOTO TOKA IPYroro HANPSHKEHUS TOM JK€ YaCTOTHI.

Onnodazneiii TpanchopmaTop (puCyHOK 8.1) COCTOMT M3 IBYX OOMOTOK — nmepeuuHoul I ¢
YHCIIOM BUTKOB, K KOTOPOW MOABOJUTCS HAPSDKEHUE CETH, U 6MOPUYHOU 2 C YUCIIOM BUTKOB, K
KOTOPOH TPUCOCAMHSAIOTCA MOTPEOUTENN SJICKTPOIHEPruu; o00e OOMOTKM HaMOTaHbl Ha
MAZHUMONnPoeoo 3.
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Pucynok 8.1 YcrpoiicTBo Tpancopmaropa

Opna u3 oOMOTOK TpaHchopMaTopa paccuMTaHa Ha OoJbllee HAMpPsHKEHUE, Ha3bIBACTCS
oomomkou evicutezo nanpaxcenun (BH), a Bropas — oomomkou nuzuwiezo nanpsaxcenun (HH).
Ecnu nepBuuHOE HampsiKeHUE MEHbIIIE BTOPHYHOTO, TO TPaHCPOPMATOP HA3BIBAIOT HOBLILLAIOULUM,
a ecli O0JIbILIE — HOHUNCAIOULUM.

OCHOBHBIMU TTapaMeTPaMH TPAHCPOPMATOPOB SIBIISIOTCS:

1) HomuHanmpHasi MOIIHOCTD Suow. ITO TOJHAST MOITHOCTH (KBA), KOTOpyIO TpaHchopMartop,
YCTAaHOBJICHHBI Ha OTKPBITOM BO3/YyX€, MOXKET HEMPEPHIBHO OT/IaBaTh B TEUEHUE CBOErO CpPOKa
ciyx0bI (20...25 5eT) mpu HOMUHAJIEHOM HaIPSKEHUH.

2) HomuHanbpHOE NepBUYHOE HANPsKEHUE Upowl. ITO HANPSIKEHUE, HA KOTOPOE paccuuTaHa
nepBUYHasE 00MOTKa TpaHCcpopMaTopa.

3) HomuHnanbHoe Bropn4HOE HanpsiKeHUE Usnowz. ITO HANPsSIKEHHE HA BBIBOJAX BTOPUYHOU
0o0OMOTKHM TpaHc(hopMaTopa IpHU XOJOCTOM XOJie 1 HOMHUHAJIBHOM TEPBUYHOM HampsbkeHuu. [Ipum
Harpyske BTOpHYHOE HanpspkeHne Uz CHUKaeTcs u3-3a MoTeph B TpaHc(hopMaTope.

4) HomuHanbHBIA NEPBUYHBINA U BTOPUYHBINA TOKU luomi U luom2. ITO TOKHU, BHIYMCIIEHHBIE IO
HOMHHAJILHOW MOIITHOCTH U HOMHHAIBHBIM HampsbkeHusM. [l omHodaszHoro TpancopmaTtopa

S S

_ HOM . I _ HOM

I, . = ; L=
noml U o 77 Hom2 U
rae 7 - KIIJ] rpancdopmaropa.

Ota BenuuuHa Onm3ka kK 1,0 u3-3a manbix moreps B TpaHchopmaTope. Ha mpakTuke mpu
onpeJIeICHUU TOKOB MpuHumMarot 7 = 1,0.

Tpancdopmarops! yaiie Bcero paboOTalOT C HArpy3Koil MeHbllle HOMHHaNbHOH. [loaTomMy
BBOJST TOHATHE O KOXP(UIMEHTE HATPY3KH Ky, KOTOPBIA paBeH OTHOMICHUIO MOIIHOCTH,
OTJaBaeMoil TpaHchopMaTOPOM MOTPEOUTENI0 K HOMHHAIBHOM MOIIHOCTH TpaHchopMaTopa.
3HaueHUsT OT/JAABACMBIX TPAHC(HOPMATOPOM AKTUBHOM M PEAKTHBHOW MOIIHOCTEH 3aBUCIT OT
Kod(ppuImeHTa MOIIHOCTH TTOTPEOUTENIS COS P2

P> = Suou * cos @2; Q = Suowm " Sin Q2.

HoM2

3apaua
Jns nmuTaHus NMOHM)KEHHBIM HAINpPSHKEHUEM LEeNell YIpaBi€HUs 3JEKTPOJBHUraTeIsiMU Ha
MyJbTE YCTAHOBJICH OJHO(A3HBIN TpaHCHOPMATOP HOMUHATHHONW MOIIHOCTBIO Sion. HOMHHABHBIC



HanpspkeHusT OOMOTOK  Uyowi M Unow2; HOMHUHAIBHBIE TOKH lyoui U luow2. Kodpdurment
Tpanchopmanuu paBeH n. Ynuciaa BUTKOB OOMOTOK Wi U w2. MarHUTHBINA MMOTOK B MAarHUTOIIPOBOJIE
@,,. YactoTta Toka cetu f= 50 I't1. Tpanchopmatop paboTaeT ¢ HOMUHAIBHOM Harpy3koi. [Torepsmu
B TpaHcopMmaTrope MOXHO mnpeHeOpeub. Mcmonb3ys maHHbIe TpaHCPOpMaTopa, yKa3zaHHBIE B
tabnuue 8.1, ompenenauTh BCE HEU3BECTHHIE BEIMYMHBL, OTMEUYEHHBIE MpOYepKaMH B TaOiulile
BapuaHTOB. HauepTuTh cxemy BKIIOUEHHs TAaKOTO TpaHchopmaTopa B ceTb. Ko BropuuHON 00MOTKE
MIPUCOEIUHUTD HATPY3KY B BUJIE OOBIYHOTO pe3nucTopa Ry. i BKIIIOUEHUS U OTKIIIOUEHUS HATPy3KU
MIPEYyCMOTPETh PYOUIIBHUK, a JUIsl 3aIlUThl CETEW OT TOKOB KOPOTKOT'O 3aMbIKaHHsI BKJIIOUUTH B LIEb
0001X 0OMOTOK IPEIOXPAHUTEIIH.

Tabauna 8.1 McxoaHble JaHHBIE K 3a7a4e

Howmep Stiom, Usout, Usnon2, Lo, Lvovo, Wi w2 n Dy,
BapHaHTa BA B B A A B6
1 - 380 - 1,43 - - - 15,8 0,005
2 - 220 24 - 334 198 - - -
3 1600 - 12 - - 770 - 31,6 -
4 - 127 - 4,72 25 - 108 - -
5 3200 380 36 - - - - - 0,025
6 - 220 24 3,64 - - - - 0,005
7 500 - - 1,0 - 750 54 - -
8 - 220 - - 20,8 400 22 - -
9 250 500 - - - - - 20,8 | 0,0015
10 - - 12 3,2 - 3000 - 41,6 -

Xoa pabdoTsl

1) TIlpousBecTtu pacueTsl s 3a1a4u. PacueTsl CONPOBOXKAANTE MOSICHEHUSMH.

2) WM3obOpa3uth cxemy BKIIOUEHHUs OAHO(Aa3HOro TpaHchopMaTopa B COOTBETCTBHU C
3ananueM. [Ipu n3o0pakeHnu cxembl COONI0IaTe MPABUIIO HAYEPTAHUS CXEM U DJIEMEHTOB.

3) OdopMHUTE OTUET IO MPAKTUIECKOH padoTe.

KonTtpoJsbHbIe Bonpochl

1) Jns gero mpenHazHadeH TpaHcopmaTop?

2) Kak onpenenuts ko3¢ duimeHT Tpanchopmaruu’?

3) IlpuBenurte ompeseleHUss HOMUHAIBHBIX TMapaMeTpoB TpaHCPOpMaTopa: MOLIHOCTH;
HarpspDKEHUH 00MOTOK; TOKOB.

4) Kakwue nmoTepu MOIIHOCTA UMEIOT MECTO B TpaHC(HOpMAaTOpe MpH Harpy3ke?

Conep:xanue oTueTa

1) Homep, Tema u nieas paGoTsL.

2) Pemenue 3a1a4M ¢ TOSICHEHUSMM.

3) Cxema BKIHOYEHHS 0HO(DA3HOTO TpaHcHopMaTopa.

4) BeBog.

Cnmcok urepartypbl

1) KyzoBkun, B.A. Dnekrporexnuka u snektponuka / B.A. Ky3oskun, B.B. ®unatos — M.:
WznarensctBo KOpaiir, 2017. — 431 c.

2) T'epacumon, B.I'. Dnekrporexnunka u snektponunka / B.I'. I'epacumor [u ap.] — M.:
OHeproatomusiar, 1996. — 288 c.

3) Kucenes, B.I1. Dnekrporexnnka u snekrponuka / B.U. Kucenes [u ap.] — M.: OO0
«Toproso-M3natenbekuii 1om «Apucy, 2010. — 272 c.

IMPAKTUYECKASA PABOTA Ne 9
Tema: PACUET JIBUTATEJIEM IIOCTOSHHOI'O TOKA
[ean: [probpecTn HaBBIKK pacueTa ABUraTeNICH MOCTOSHHOTO TOKA
CTyneHT 1omKeH



3HAMb:

- YCTPOWCTBO, PEXKUMBI pa0OTHI 1 OCHOBHBIE XapaKTEPUCTUKH JIBUTATEIICH MTOCTOSTHHOTO TOKA;
ymemb:

- PacCcUUTHIBATH MTyCKOBBIE M pa0OUYNE XapaKTEPUCTUKU ABUTATEIICH MMOCTOSTHHOTO TOKA.

Teopernueckoe 000cHOBaHHE
Jlis nBurarens napajuieabHOro BO30YXIEHHs, CXeMa KOTOPOro MpuBesieHa Ha pucyHke 9.1,
CIIPaBEIJIMBbI COOTHOILIEHUS
Ui=E. =114
rae Ey - npotuBo-3/1C, unaykTupyeMas B OOMOTKE SIKOpS IPH HOMHHAJIBHON CKOPOCTH
BpalLCHMS;

Jlnist ABUTATENs MOCIEN0BATEIBLHOIO BO30YKICHHUS
I qa— I H— I B

HoMuHaIBHBIA TOK AKOPA OIIPCACIIACTCA BBIPAKCHUCM
L= (U,- E)/rs

B MomeHT mycka n = 0, clefoBatenbHo U E = (), HO3TOMY IIyCKOBOH TOK SKOps Oyzer
ype3MepHo 0obmMM. [l ero orpaHMuYEHMs MOCNIEN0BATENLHO C SKOPEM BKJIIOUAIOT ITYCKOBOM
PCOCTAT Fmyck, TOTAA

L nyck = U, /(r}l + rnyCK)
MOH_IHOCTI), HOTpeﬁJBIeMa}I JABHUIaTCJIEM U3 CCTH,
P =1,U,
rac IH - HOMUHAaJIbHBIN TOK JABUTaTCIIA,
U” - HOMUHAJIbHOC HAINIPSKCHUC CCTH.
BpaI_L[aIOH_II/Iﬁ SHCKTPOMaFHHTHBIﬁ MOMCHT ABHUTATCIIA IPU HOMHWHAJIBHOM PCIKUMCE

M,, = 9,55%

HOM
n HOM

KTIIJ] nBuraresns paBeH OTHOIICHUIO MOIITHOCTH OTAaBa€MON K MOITHOCTH IMOTPeOIIsIeMOi
P, P -XP
Pl Pl
rae XP - cyMMapHbIe MOTEPHU MOIIHOCTH T'€HEPATOPa;
P; - MmomiHOCTB, IEPENABAEMAas TEHEPATOPY OT MPUBOJIA;
P; - mone3Has MOIHOCTh T€HEPATOPA, OTAABAEMAsl B CETh HATPY3KH.
K motepsiM MOIIHOCTH JBUTATENSI OTHOCST SJEKTPHUECKHUE MOTEPU B OOMOTKAX SKOps P, U
BO30OYXKAeHUST P, MeXaHMYeCKHe IMOTepd U TOTEepPH B CTalU. DJIEKTPOMArHUTHas MOIIHOCTh
JIBUTaTENIst

Poi=LE
== = U
T
I —
a B




Pucynok 9.1 — Cxema gBurarenst Pucynok 9.2 — Cxema aBurarens
MOCTOSTHHOT'O TOKA MapajiieIbHOTO MOCTOSIHHOTO TOKA IOC/IE0BATEILHOTO
BO30OYKICHUS BO30YKIICHHSI

3apaua 1 (Bapuantsl 1-10, 21-25)

DneKTpoABUTaTeNb IOCTOSHHOIO TOKAa C MapajljiesIbHbIM BO30yXIeHHEM, paloTass B
HOMUHAQJIBHOM pPEXUME, OTHACT II0JIE3HYIH0 MOIIHOCTh Ha Baly Puow2, pPa3BUBas MPU 3TOM
HOMUHAQJIBHBIA MOMEHT Mpyow TPU YaCTOTE BPAILCHHS Muow. JBUTATENh IOTPEONIIET M3 CETH
HOMUHAJIBHBIN TOK Irion IPU HATIPSDKEHUH Usow. TOK B 00MOTKE sIKOPS 2, B 0OMOTKE BO30YKA€HUA /5.
[Motpebnsiemass u3 cetw MomHOCTH paBHa Pi. CyMMmapHBIe MOTEpH MOIIHOCTH B JIBUTATENe
COCTaBIIAIOT XP, KOAQPUIHUEHT MOIE3HOTO AEUCTBUS /. CXeMa JBUTaTeNs NPUBEJICHA Ha PUCYHKE
9.1. Vcnonp3ys maHHBIC, MPHUBEICHHBIE B Tabmuie 9.1, onpenenuTs BCE BEIMYUHBI, OTMEUCHHBIE
IpoYepKamu B TabJIMIle BApUAHTOB.

Tabauna 9.1 Mcxoanele qanHble K 3agaue |

Bennuuna BapuaHTbl

1 2 3 4 5 6 7 8 9 10
Priow2, KBT 22 - 11 30 12 - - - 30 3,6
Mo Hm - 28,56 - 191 - 213 200 78,4 - -
Hiom, O0/MUH 985 - 1340 - 750 - 1433 - 1433 | 1200
Tuow, A 113,6 - - 79,5 - - 159 56,8 - 18,8
Usow, B - 220 220 - 220 | 220 - - 220 -
L, A - 18 - - - 108 - 55,7 150 -
L, A 5,6 - 1,1 2,5 L5 - 9,0 - - 0,8
Py, xBr 25,0 4,14 12,5 | 35,0 - - 34,9 - - -
2P, kBt - - -- - - 3,0 - 1,5 4,9 0,54
Ns - 0,87 - - 0,8 | 0,88 - 0,88 - -

3agauya 2 (Bapuantsl 11-20)

DNIeKTPOABUTaTEh TOCTOSIHHOTO TOKa C IIOCJIENOBAaTEIbHBIM BO30YKIEHHUEM OTIAET
MOJIE3HYI0 MOIIHOCTh P> U MOTpeOseT U3 CETH MOIIHOCTh P mipu HampsokeHUu Uyow. [IBUTaTENH
pa3BUBaET MOJIE3HBI MOMEHT M Tipu YacToTe BpaieHus skops 7. Cuia ToKa B LETH SKOpsi paBHA 1,
potuBo-2JIC B 06MoTKe sikopst E. [ToTepu MOIITHOCTH B 0OMOTKaX KOs U BO30YKIEHHsSI paBHBI P
ConpoTHBieHre 0OMOTOK SIKOps ¥ BO30YkeHUS Ra+ Ryc. B MOMEHT mycka qBuraresib noTpelsier
U3 CETH MyCKOBOH TOK ;. KoaduimeHT mone3Horo neiicTBUs ABUTATENS paBeH /. Cxema JBuraTess
npuBeseHa Ha pucyHke 9.2. Mcrmonb3ys naHHBIE, NpUBEIEHHBIE B Tabnuie 9.2, onpeneauTs Bce
BEJTMYHHBI, OTMEUEHHBIC TIPOYESPKAMU B TAOJIUIIE BAPUAHTOB.

Tabauna 9.2 UcxoaHele JaHHBIE K 3a7a4e

Bennunna BapuanTsl

11 12 13 14 15 16 17 18 19 20
Puow2, kBT 44,0 - - 21,0 - - - - 5,0 10,0
Py, kBt 51,3 - 4,5 - 10 - 11 - 6,7 -
Usow, B - 110 - 250 - 220 110 440 440 -
Myon Hm 296 35 20 310 48 - 79,5 880 - -
Niow 00/MUH - - 1800 - 1600 | 1200 - 510 1030 | 1200
Liom, A 205 39 - - 45,5 33 - - - 100
E, B - - - - 208 - - - 417 -
Pa, Bt 2270 | 300 - - - - 800 - - -
Ra+ Rne, OM - - 0,55 | 0,13 - 0,74 - 0,054 - 0,08
In, A - - 400 - - - - - - -
s - 0,85 - 0,84 - 0,76 | 091 0,78 - 0,905

Xoa padoTsbl



1) U300pa3ute cxemy nBUTaTeNls TMOCTOSHHOTO TOKa M 3alUIINTE JaHHBIE ISl CBOETO
BapuaHTa. [Ipu n300pakeHN cxeMbl COOMIOJaliTe MpaBUIa HAYSPTAHUSI CXEM U DJICMEHTOB.
2) PaccuuraiiTe BEIMUMHBI B COOTBETCTBUH C 33JaHUEM.
3) dns pacuera cieayeT MOJb30BaThCsl TEOPETUUYECKUMH CBeJeHUsIMU. PacueT mapameTpoB
COTIPOBOXAANTE MOSICHEHUSIMH.
4) Ucnonp3yiiTe CBOWCTBAa MOCJEJOBATEIBHOIO W NAapajuIEIbHOIO COEIMHEHUI 3JEMEHTOB
AJIEKTPUIECKOH 11enH, 3akoHbl Oma u Kupxroda.
KonTpoJsbHbIe BOpoChI
1) TIlepeuncnute ciocoObl BO3OYXIEHUS ABUTaTEICH MOCTOSHHOTO TOKA.
2) Ot yero 3aBUCUT CKOPOCTb BpAIEHUsI IBUrATENsl IOCTOSIHHOT'O TOKa?
3) Kaxk onpenenuts BeIHMUMHY BPAIIAIOIIET0 MOMEHTA 3IEKTPOABUTATENS?
4) Kaxk onpenenutbs MOIIHOCTD MOTEPH IBUTATENS TOCTOSTHHOTO TOKA?
5) Kak paccuutsiBaercs KIIJI nBuraTesns moCTOSIHHOTO ToKa?
6) H3o00pa3uTe 3HEPreTUUYECKYIO TUAarpaMMy JBUTATENs IIOCTOSTHHOTO Toka. [losicHuTe ee
MIOCTPOCHHUE.
Conep:xxanue oT4yeTa
1) Howmep, HazBaHue U 1eJIb PAOOTHI.
2) JlanHble CBOEro BapHaHTa M CXEMa JBHUraTelisd MOCTOSHHOTO TOKA COTJIACHO CBOEMY
BapUaHTYy.
3) Pemenue 3amauM ¢ IOSCHECHUSIMH.
4) OTBeTHI K PEHICHUIO 33/1a4H.
5) BeBog.
Jlureparypa
1) KysoBkun, B.A. Dnexrporexnuka u annekrponuka / B.A. Ky3oskun, B.B. ®unaros — M.:
WznarensctBo KOpaiir, 2017. — 431 c.
2) T'epacumos, B.I'. Dnexkrporexnuka u snekrponuka / B.I'. I'epacumoB [u ap.] — M.:
OHeproatomusnar, 1996. — 288 c.
3) Kucenes, B.1. Dnexrporexnuka u snexrponnka / B.M. Kucenes [u ap.] — M.: OO0
«Toproso-M3natenbckuii 1om «Apucy», 2010. — 272 c.

IMPAKTHYECKAS PABOTA Ne 10

Tema: PACUET JIBI/IFATEHEPT ITEPEMEHHOI'O TOKA
[ean: [TIprobpecTn HaBBIKK pacueTa ABUraTeNel MepeMeHHOTO TOKa
CTyneHT 1omKeH
3HAMD:

- YCTPOMCTBO, PEKUMBI pa0OTHI 1 OCHOBHBIE XapaKTEPUCTUKH JIBUTATEIEH TEPEMEHHOTO TOKA;
ymems.

- pacCyMTHIBaTh MMYCKOBBIC U pabOUYne XapaKTePUCTUKH JBUTATEIICH TEPEMEHHOTO TOKA.

TeopeTnueckoe 060cHOBaHUe
Ha oOMoTKy cTaTopa nocTynaer akTUBHAasi MOIITHOCTD:
Pl :\/§'U1'11'COS(p1.
CxopocTb BpallleHHs MAarHUTHOT'O TOJIst N 0OpaTHO MPONOPIMOHATbHA YUCITY Map MOJIICOB!
ng = ﬂ,
p

TJ€ p — YHUCIIO Hap MOJIKCOB

f — uactora nmepemenHoro Toka B ['1, a koaddumuent 60 mosBUICS M3-32 TOrO, YTO Nj
MIPUHSTO U3MEPATh B 000POTAaX B MUHYTY.

[TockonbKy 4MCIO Hap MOJIOCOB MOXET OBITh TOJBKO LENBIM, TO CKOPOCTh BpPALICHUS
MAarHuTHOTO TOJII MOXET NPUHMMAaThb HE IPOU3BOJBHBIE, @ TOJIBKO OIPEJCICHHbIC 3HAYECHMS
(tabmuma 10.1).

Tabnuma 10.1 3aBUCHUMOCTb CKOPOCTH BpAIlIEHUs OT YKCJIa TIap MOJ0COB MATHUTHOTO TOJIS

. p [t 1 2 1 3 [ 4 [ 5 | 6 |




| n | 3000 | 1500 | 1000 | 750 | 600 | 500 |

PoTop acHHXpOHHOTO JBUTATENS BPAIIACTCS B Ty K€ CTOPOHY, YTO M MAarHUTHOE IIOJIE, CO
CKOPOCTBIO, HECKOJIKO MEHbBIIEH CKOPOCTH BPAILEHUS MAarHUTHOTO TOJS, TaK KaK TOJBKO B 3TOM
ciydae B 0OMOTKe portopa OynyT mHaynupoBaThes DJIC W TOKM m Ha poTOop OYAET JCHCTBOBATH
Bpamamuii MoMeHT. O003HaYUM CKOPOCTh BpallleHUsI poTopa n2. Toraa Benu4yuHa n — n2, KOTOpast
HA3BIBAETCSI CKOPOCTHIO CKOJIBKEHUS, MPEICTABISET COOOM OTHOCUTEIHHYIO CKOPOCTh MArHUTHOTO
TOJIL ¥ POTOPA, a CTETNIeHb OTCTaBaHUs POTOPa OT MATHUTHOTO TOJIS, BRIpaskeHHas B %, Ha3bIBaeTCs
CKOJIBYKCHHUEM §:

s = ni—n;
nq
Bpamaromuiit MomeHT M Ha Basty ABUTATEIIS ONpeaenseTcs mo Gopmyse:
P
M = 9,552,
n;
CymMmapHbIe OTepU MOIIIHOCTH B JIBUTATENIE IPYU HOMUHAJIBHOM pPeKUMe PabOoThI:
>P=Pi— P>
KoaddurmenT none3Horo neicTBus:
_P
n= P
_ Myex .
K, = — - cHoCOOHOCTb JABUTATEIIS K TIEPETPY3KE;
HOM
Ml'l
K, = . - KpaTHOCTb ITyCKOBOTO MOMEHTA;
HOM
_ Iy
K, = - KpaTHOCTb ITyCKOBOT'O TOKA.
IlHOM
3apanmne

Tpexda3ublii acMHXPOHHBIA JBUTaTeNlb C KOPOTKO3aMKHYTHIM POTOPOM HOMHMHAJIBHYIO
MOILHOCTb Ha Bay Prowm2, PA3BUBas PXU ’TOM HOMUHAJIBHBIA MOMEHT Miom IIPU YACTOTE BpAILECHUS
na. JlBurarens noTpediseT U3 CeTH HOMUHAIBHBINA TOK Inow 9acToTOH f1 = 50 'l mpu HanpsHKeHUN
Uson. loTpeOmsiemass u3 cet MOIIHOCTh paBHa Pi. CyMMapHble MOTEpU MOILIHOCTH B JIBUTaTele
COCTAaBIAIOT XP, KOOQQHUIUEHT MOJE3HOTO NEHCTBHS 7. VCTIONB3ysl NaHHBIE, NPUBEIACHHBIC B
tabnune 10.2, onpenenuTs Bce BEIMYUHBI, OTMEUEHHBIE TPOYEPKaMH B TaOJIUIIE BAPUAHTOB.

Tabauma 10.2 UcxoaHuble JaHHbBIE

Ne P, Usow, | Tnom, | Prom2, | fuom | 2P, Cosp, Mion na, s, % ni,
BapuaHta | KBt B A | kBt kBT Hm | 06/MuH 00/MuH

1 - 380 | 12,5 0,78 | - 0,81 - 2950 - -

2 22,6 | 380 - - - 2,6 | 0,85 - - 3 3000
3 - 220 | 16 - - - 0,85 - 1440 | 4,0 -

4 - 220 - 45 1084 | - 0,8 - 950 - 1000
5 - 380 - 10 1088 | - 0,89 - - 2,0 | 1500
6 20,4 - 38,8 - 0,85 - 0,8 - 730 | 2,67 -

7 5,18 | 220 - 4,45 - - 0,85 - - 2 1500
8 5,36 | 220 | 17,6 - - 10,86 - 45,2 - 3 -

9 - 380 - [1734] - [306| 08 |226,8 - - 750
10 11,36 | 380 | 22,1 - - 1,36 - - 950 4 -
11 - 380 - 11 /0,88 | - 0,9 - - 3,3 | 3000
12 - 660 - 55 081 | - 0,8 - 960 -
13 59 380 - - 093 | - 0,9 3573 - - 1500
14 4,76 | 220 - 4 - - 0,84 | 26,8 - 5 -
15 - 660 | 32 30 1091 | - - - 980 2 -
16 - - 1744 - 0,81 | 1,3 0,8 54,7 - - 1000
17 33 - 32,1 - - 3 0,9 - - 3 1000
18 - 380 99,7 ] 55 - 4 - - 1470 2 -
19 - 220 - - 0,84 10,76 | 0,84 - 1425 - 1500
20 12,5 - 21,1 - - 1,5 0,9 - 2900 - 3000




21 - 380 - 0,85 ] 1,5 | 0,83 120 - 3 1000
22 - 220 45 1086 | - 0,82 - - 5 3000
23 - - - 0,85 | - 0,83 60 - 2 750
24 - - 114 | 100 [ 091 | - 0,85 - 980 - 1000
25 - 380 - 0,88 | - 0,85 - 1450 3 -

Xox padoTbl

1) IIpouuTaTh TEOpEeTHUECKOE 0OOCHOBAHHE.
2) Bremucathk qaHHBIC 17151 CBOETO BapUAHTA.
3) PemuTs 33724y, IpU pELICHUH 3a/1a4U TOSICHUTH BCE IEUCTBUS.

1)
2)
3)
4)

1)
2)
3)
4)
5)

1y

KonTpoJbHbIe Bonpockl

N3 kakuX OCHOBHBIX 4aCTE€Hl COCTOUT JABUTATEIb IEPEMEHHOIO TOKA.
Kaxk onpenenuTs BenUYMHY Bpalaronero MOMEHTa 3JIEKTPOABUTATENA?
Kak onpenennTs MOIHOCTh OTEPH JABUraTENsl IEPEMEHHOTO TOKA?
Kaxk paccuutsiBaercs KII/] nBurarens nepeMeHHOro Toka?

Conep:xkanue oruera

Howmep, Ha3BaHue u 11eab paboThI.
JlaHHBIE CBOETO BapUaHTA.
Pemenne 3amaun ¢ MOSACHEHUSIMH.
OTBeTHI K PEIICHUIO 33]]a4u.

BriBos.

Jluteparypa

Ky3oBkuH, B.A. Dnexkrporexnuka u anextponuka / B.A. Ky3oskun, B.B. ®unaros — M.:
WznarensctBo KOpaiir, 2017. — 431 c.

2) T'epacumon, B.I'. Dnexrporexnuka u snektponuka / B.I'. I'epacumoB [u ap.] — M.:
OHeproaTomusnar, 1996. — 288 c.

3) Kucenes, B.1. Dnexrporexnuka u snexrponnka / B.M. Kucenes [u ap.] — M.: OO0
«Toproso-M3natensckuii 1om «Apucy, 2010. — 272 c.

Kpurepuu oneHku

OueHkn

Kputepuu onenok

«5»

- oOywaromuiics MOAOMpAaeT HEOOXOAMMBIC [UIsI BBIMOJIHEHUS
npeagaraeMbeix paboT UCTOYHUKH 3HAHWM (TUTEepaTypa, MaTepHalbl,
WHCTPYMEHTHI), TIOKa3bIBAET HEOOXOIWMBIE ISl  TIPOBEICHUS
MPAKTUYECKOW paboThl TeopeTHYecKhue 3HaHWH. [IpaBUIBHO
odpopmiieHa MpaKkTUYeCcKast 4acTh pabora, coOro1eHa
TEXHOJIOTHYECKask MOCIEeA0BATEIHbHOCTh BBIIIOJHEHHUS JAHHOTO BUAA
pabot. PaboTa oopmieHa akkypaTHO.

«y

- IpakThyeckass paboTa BBIIOIHIETCS OOYYAIOUUMCS B IIOJIHOM
00béMe U camocTosTeNbHO. OOYJarONIUIiCS UCTIONB3YeT YKa3aHHbIE
MPero1aBaTesieM UCTOYHUKH HHPOpMauu. MoryT ObITh HETOUHOCTH
1 HEOPEIKHOCTh B opopMiieHnn paboThl. PaboTa moka3piBaeT 3HaHUS
O00y4aroImMMHUCST OCHOBHOTO  TEOPETHYECKOTO MaTepuana, HO
MMEIOTCS HE3HAUUTENbHbIC OITUOKYU MPU 0(hOPMIICHUHU MPAKTUIECKOM
YacCTH POOOTEHL.

«3»

- 00ydJaromuiicsi BBIMOTHSACT U O(GOPMIISIET MPAKTHUECKYIO paboTy
MOJHOCTBIO € IOMOIIbIO  TperojaBaTelss  MIM  XOPOIIO
MOJTOTOBJICHHBIX M YK€ BBINOJIHMBIIMX HA «OTIMYHO» IaHHYIO
paboTy Apyrux 00yJaronuxcs.

«2»

- IpakTU4eckas paboTa HE BBINOJHEHA IMOJIHOCTBIO 332 OTBEACHHOE
BpeMsI [10 HEYBaKUTEJIbHOW ITPUYMHE.




JABOPATOPHASA PABOTA Ne 1

Tema: HCCIIEJOBAHUE PEXXMIMOB PABOTBI DJIEKTPUUECKOM HEIIN

Heab: M3yunTh pesxuMbl pabOTHI LIETIH MOCTOSTHHOTO TOKA.

CTyneHT 0KEeH

3HAMb:

- OCHOBHBIE 3aKOHBI JICKTPOTEXHUKH;

- PEXUMBI pabOTHI AIEKTPUICCKUX IIETIEH TTOCTOSTHHOTO TOKQ,

ymems.

- Opou3BOAUTH pacuet MowHocTh, KIT/;

- CTPOWTH I'paMKH 3aBUCUMOCTH TOKA, HAIPSDKCHHUS, ITOJIE3HOM 1 1ToJIHON MottHoCcTH, KIT/T
OT Harpy304HOr0 COMPOTHUBIICHUA.

TeopeTrnueckoe 000CHOBaHHE

Jnekmpuueckas yenp - STO  COBOKYINHOCTb  3JIEKTPOTEXHUYECKUX  YCTPOMCTB,
MpeTHa3HAYCHHBIX ISl TCHEPUPOBAHHMS, MMEpPEAadd M MPEeoOpa3OBaHUs JIICKTPUUCCKOW SHEPTHH,
COEIMHEHHBIE MEXKITy COOOM PNEKTPUUIECKIUMHE ITPOBOJAMHU.

Hanpumep, akkymynamopuas bamapesi, 1aMna u bIKI04amenb, COeOUHEHHbLE MeHCOy OO0l
npogoodamu, 0Opasyrom 31eKmpuUyecKyro yens.

OtnenbHble  3IEKTPOTEXHUYECKUE YCTPOMCTBA, OOpa3ylollue 3JIEKTPUYECKYIO IIEllb,
Ha3bIBAKOTCS JIEMEHTAMU AJIEKTPUUECKOM LENH U JAENATCS Ha 3 TPYIIIbL:

1. Ucrounuku (TEHEpUPYIOUIUE YCTPOMCTBA) — ATO DJIEMEHTHI SJIEKTPUUYCCKON IIETH,
peoOpas3yrolue pa3indHble BUABI SHEPTUU (TEIUIOBYIO, XUMHUECKYIO, CBETOBYIO, MEXaHUYECKYIO)
B QJIEKTPUYECKYIO SHEPTHUIO.

2. IlpueMHUKH (TIpHEMHBIE YCTPOWCTBA) — OTO DJIJIEMEHTHI DJEKTPUYECKOH Iemnwu,
peoOpas3yrolue MEKTPUUECKYIO SHEPTHUIO B APYTrUe BUAbI SHEPTHH.
3. BcnomorarenpHble YCTpPONCTBA — 3TO 3JIEMEHTHI JJIEKTPUYECKOM LENH, KOTOpbIE

MpeTHAa3HAYCHBI JUIS YIIPABJICHUS, PETYJHPOBAHHS PEXKHMOB pPaOOTHI, 3alIUTHI, KOHTPOJSA U
M3MEpEHUsl MapaMeTPOB B AJICKTPUUYECKON MU W HE CBSI3aHBI HEMOCPEICTBEHHO C OCHOBHBIM
npeoOpa3oBaHUEM DHEPTHUH.

['padmueckoe n300paskeHUE HIEKTPUIECKON LIS, COJEpIKallee YCIOBHbBIE H300pakeHus e
3JIEMEHTOB W ITOKA3bIBAIOIIEE MX COCAMHECHUE, Ha3bIBACTCS MPHHIIMITAATBHON CXEMOUW WU cXeMoul
INeKMPUYECKOlUl yenu.

DJeKTpuUyeckas IeMb B 3aBUCHUMOCTH OT 3HAYEHHUs COMPOTUBIICHHUS HArpy3ku R MOXKET
paboTaTh B pa3IMYHBIX XapaKTEPHBIX PEIKUMAX:

v\ HOMMHAJIBLHOM;

v/ COIIaCOBaHHOM;

v/ X0JIOCTOr0 XO1a;

v KOPOTKOI'O 3aMBIKaHUS.

HomunanwvHutii pexcum - 3T0 paCUETHBIN PEXKHUM, TP KOTOPOM DJIEMEHTHI IIeTH (MCTOYHHKH,
MPUEMHHKH, JIMHHUS DJIEKTPONEepeaaun) padOTal0T B YCIOBHUSX, COOTBETCTBYIOIIUX IPOCKTHBIM
JAHHBIM U TTapaMeTpaM

Coznacoeannwlit pexcum pabomst - 3T0 PEKUM, B KOTOPOM pabOTAET IEKTPUUYECKas LIETb
(MCTOYHUK W MPUEMHHK), KOT/Ia CONPOTUBIICHUE HArpy3ku R paBHO BHYTPEHHEMY COMPOTHUBIICHHUIO
HCTOYHUKA r. DTOT PEXHUM XapaKTepU3yeTcs Mepenadeil OT JAHHOTO HCTOYHHKA K MPHEMHHKY
MaKCHUMaJbHO BO3MOXHOUM MoImHOCTH. OHako B cornacoBanHoM pexume K.ILJ. # = 0,5 - Hu3kwmid
W Ul MOINHBIX IIereld paboTa B COTVIACOBAaHHOM PEXUME DKOHOMUYECKH HEBBITO/IHA.
CoracoBaHHBINA PEKUM MPUMEHSETCS, TIIaBHBIM 00pa30oM, B MaJIOMOIIHBIX 1ersix, ecan K.ILJ. He
UMEET CYIIECTBEHHOTO 3HAUYEHUS, a TPeOyeTCs MOJyYUTh B MPHUEMHHKE BO3MOXHO OOJBIIYIO
MOIIHOCTb.

Pestcum xonocmozo xo0a u KOpomkoz2o0 3amMplKaHusA. ITH PEKUMBI SIBIISIOTCS MPEACTbHBIMU
peXuMaMu padOTHI AJICKTPHUECKOM IICTIH.



B pestcume xonocmozo xo0a BHEIIHAS 1IeNb pa30MKHYTa M TOK paBeH HYJ0. Tak KaK TOK
paBeH HYJIO, TO NaJCHUE HAIPSHKEHUS HA BHYTPEHHEM COIPOTUBJIEHMM HCTOYHHMKA TaK K€ PaBHO
nymo (rl = 0) 1 HanpsbkeHre Ha BhIBoJax uctoyHuka paBHo DJ[C (£ = U). U3 3Tux cOOTHOIICHUI
BbITEKaeT MeTof u3MepeHus OJIC MCTOYHMKA: NMPU PA3OMKHYTOM BHEIIHEH LENU BOJBTMETPOM,
COIMPOTHUBIICHUE KOTOPOT'O MOXKHO CUUTATh OECKOHEYHO OOJIBLINM, U3MEPSAIOT HAMpPSHKEHHE HA €ro
BBIBOJIAX.

B pesxcume kopomkozo 3amvikanus BBIBOIBI HMCTOYHHMKA COEAMHEHBI MEXIYy CoOO0Oii,
HalpuMep, CONPOTHUBIIECHUE HArPy3KHM 3aMKHYTO IPOBOJHHUKOM C HYJIEBBIM CONPOTHBICHHUEM.
Hanpsixenue Ha npUeMHUKE IIPU ’TOM PABHO HYIIIO.

ConpoTuBieHHe BCEH LENU PAaBHO BHYTPEHHEMY COINPOTHUBIEHUIO MCTOYHHMKA, U TOK
KOPOTKOT'O 3aMbIKaHUs B LIETIH PABEH:

Ls=E/r.

OH gocTHraer MakCMMajibHO BO3MOXKHOI'O 3HAUYE€HHUS JJi1 JAHHOTO MCTOYHHUKA M MOXKET

BbI3bIBaTh [1EPETPEB UCTOYHHUKA U JIAXKE €T0 MOBPEKICHUE.

AV 4

A
Pucynok 1 — Dnektpuueckas cxema UCCIIeTyeMOU 1eTH

IHopsinok BbINOJHEeHUs PA0GOTHI

1. CoOpatb 371eKTpUYECKYIO 11eTb. JlaTh MIPOBEPUTH €€ MpenoaBaTesio.

2. IIpon3BecTH OMBIT pEXKUMA XOJIOCTOTO X0/1a. Pa30MKHYTh K04 K M MPOU3BECTH 3aMEPHI
TOKa W HanpspkeHus. Pe3ynbraT BHECTH B Tabmuiy 1.

3. IlpousBecTr OnbITHI paboyuero pexuma. 3aMKHYTh KJ1tod K U IPOU3BECTH 3aMephl TOKa U
HaNpsDKSHUS MIPH 3aJaHHBIX 3HAYSHUSAX CONPOTUBIECHUS R (5-6 3HaueHwmit). Pe3ynbrarel n3mMepeHuit
BHECTH B TabmuIy 1.

4. TIpou3BecTH BBIYMCIEHUS TOJTHON U MTOJIE3HON MOLTHOCTHU. Pe3ynpTaTsl BHECTH B TAOIUILY

1.
P, =1"R+1*-r=1"(R+r)=E-1, P, =1"-R=U-I.
5. TlpousBectu Beruncnenus KI1J[. Pe3ynbrarel BHecTH B Tabnwuiy 1.
u-1 U

noJjiesH  __

P EI E’

6. [loctpoutsb rpaduku 3aBUCUMOCTEH TOKA, HAMIPSKCHHSI, TIOTHOW W TIOJIE3HON MOIIIHOCTH,
KIII oT Harpy304HOro CONPOTUBJICHUS.

Tabnuma 1 — Pe3ynbratel n”3MepeHNid U BHIYUCIICHUI

Pexum paboTsl LA U,B R, Om Promn, BT Prones, BT n

KOpOTKOe 3aMbIKAaHHEC

Pabounii pexum

XO0JI0CTOU X0J1

Xoa paboTsl



1) IIpouuTaTh TEOpEeTHUECKOE OOOCHOBAHHE.

2) IlpousBecTH U3MEPEHUS U BBIUMCIICHHUS.

3) IloctpouTts rpaduxmu.

4) OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

KonTpoabHbIe BONIPOCHI

1) Yro Ha3BIBAIOT SJIEKTPUUYECKOMN LETBIO?

2) B kakux pexxuMax MOKeT padoTaTh JIEKTpUUYECKasl IeTb?

3) Kakumu napamerpamu XapakTepeH pPeKUM X0JIOCTOro Xxoa?

4) Kakumu napaMeTpaMu XapakTEepeH PeKUM KOPOTKOTO 3aMbIKaHUs ?

5) B xakom pexxume pabotsl anexkrpuueckoi nenu KIIJ] umeer MunuManbHOe 3HaUeHUE?

Conepkanue oTuera

1) Howmep, Tema u 1eab paboThI.

2) DnexTpuyecKas Cxema UCcCieayeMoi nenu (pUCcyHoK 1).

3) Tabnuma n3MepeHuit u BerauciaeHui (Tadbmuma 1).

4) TI'paduku 3aBUCHMOCTEH TOKA, HANPSDKEHUs, MMOJHOW U moje3Hoi MorHoctd, KITJI ot
Harpy304HOTO CONPOTHUBIICHHUS.

5) BriBoa.

Cnucok Jurepatypbl

1. KyzoBkun, B.A. DnexrporexHuka u snextponuka / B.A. Ky3zoskun, B.B. ®unaros — M.:
WznatensctBo FOpaiit, 2017. — 431 c.

2. T'epacumos, B.I'. Dnexkrtporexnuka u snexkrponuka / B.I'. I'epacumoB [u ap.] — M.:
DHeproaTomusiart, 1996. — 288 c.

3. Kucenes, B.I. Dnexrporexnuka u snekrponuka / B.W. Kucenes [u ap.] — M.: OO0
«Toproso-U3natenbckuii fom «Apucy, 2010. — 272 c.

JABOPATOPHAS PABOTA Ne 2
Tema: HCCIIEJOBAHUE TPEX®A3HOU YETBIPEXIIPOBOJHOI
SJIEKTPUUECKOM HEIIN CUHYCOUIAJIBHOI'O TOKA
[Heab: M3yunts TpexdazHyro 1erb NIEPEeMEHHOTO TOKa
CTyIeHT 0KEH
3HAMY:
- OCHOBHBIC OTIpeIeNICHNs TpeX(pa3HOH TIEMH;
- COOTHOIIEHUS MEXY THHEHHBIMU U (Da3HBIMU TOKaAMH U HAMIPSHKCHUSMU;
ymemn:
- paccunTaTh JMHEHHBIC U (a3HbIC HANPSDKEHUS U TOKU, aKTUBHYIO, PEaKTHBHYIO U
MTOJTHYIO MOIITHOCTh Tpex(ha3HOM IIETIH.

TeopeTnueckoe 060cHOBaHUe

ITon mpexgpaznoii cucmemoit TOHUMAETCS COBOKYITHOCTD 3JIEKTPUUECKUX LIETIEH, B KOTOPBIX
nercTByIOT cuHycoupanbHbie JJIC (HampspkeHWs) OJHOW M TOM K€ 4YacTOThl, CIBHUHYTHIE
OTHOCHUTENLHO JApYyr apyra mo ¢asze Ha yron 2m/3 (120°), co3maBaembie OOIIMM HCTOYHUKOM
3JEKTPUYECKOM SHEPTUN.

[lepenaua H>rMeKTpUYECKOW HHEPrMM OT HMCTOYHMKA K MOTpedutenmo B TpexdasHoi
TPEXIPOBOAHOM CUCTEME OCYIIECTBIISIETCS C TOMOILBIO TUHEHHBIX IPUBOJIOB. B ueThipexnpoBogHOM
CHCTEME WMEETCs YeTBEpThIH — HeWUTpanbHbId (Nn) MpUBOJ, COCTUHSIOMUI oOmme Touku Qa3
HCTOYHUKA U TIOTPEOUTENS.

CoenuHeHne, MPU KOTOPOM KOHIIBI Bcex Tpex (a3 morpedurens oObeAUHSIOTCS B OOIIYIO
TOUYKY, Ha3bIBa€MYI0 HEUTpaJIbHON WM HYJNEBOH, a Hayana (a3 MpuUCOEeNUHSAIOTCS K Tpex(azHoMmy
HCTOYHUKY HHUTAHHUSA TOCPEICTBOM JIMHEHWHBIX IIPOBOJOB, HA3bIBAIOTCA COEAUHEHUEM 36€3001l
mpexghaznozo nompeoumens.

3Be3/7a C HEUTPAJIBHBIM (HYJIEBBIM) IPOBOAOM IIPE/ICTaBIEHA HA pUCYHKE 2.1.



Pucynok 2.1 Dnekrpuueckas cxema Tpex($a3HOi YeTHIPEXITPOBOIHON HETH

Toxu Ia, Ig, Ic B COOTBETCTBYIOUIMX JIMHEWHBIX TPOBOJIAX HA3BIBAKOTCS JIMHEMHBIMU; TOKH,
npoTekaromue no ¢aszamM, ¢azHeIM, a TOK /N B HEHTpaIbHOM MPOBOJE HA3bIBACTCS HEHUTPAJIbHBIM.
Hanpsokenust Mexny JwmHeHHbIMH mpoBogamu motpedutenss Uap, Usc, Uca Ha3bIBaroTCA
JMHEWHBIMH, a MEX/y HauajaoM U KOHIIOM ¢a3 notpedurenst Ua, Up, U - ha3HbIMU.

[Ipu coenuHeHun notpeOuTenss 3Be310M (asHble TOKM [p paBHBI COOTBETCTBYIOIIUM
JTUHEHHBIM: Iy = [n. Mexny NUHEeHHBIMU U (a3HBIMH HANPSOHKEHUSAMHU MOTPEOUTENs CYIECTBYIOT
CJIeIyIOIlMEe COOTHOILIEHHUSI, TOIy4€HHbIE 110 BTopoMy 3akoHy Kupxroda:

Ugg =Uy —Ups Upe=Uy -U. Ugy=U.-U,
[lp cummeTpudHOW Harpy3ke Mexay (asHeiMu Up W JUHEHHBIMH HanpspkeHUsMu Us

CYHICCTBYCT COOTHOLICHUC
[ Y
{ a '?i -'_l'l.l -

IIpu cuMMeTpUYHON Harpy3kKe:
[,=1p=1,. [o+ 1y +i. =0

[Ipu »TOM BeKTOpHas IHarpamMma UMEET BUJ, IPEACTaBICHHbBIA Ha pUCYHKE 2.2.

Yo
an — Nt 4
(29 =129, =180, =—
R,

q

Pucynok 2.2 BekTopHas quarpaMmMa npv CHMMETPUYHON Harpy3ke

[Ipyn HECUMMETPHUYHON HArpy3Ke U HAJIMYUU HEUTPAIBHOTO MTPOBOAA:
I, 21,1, [, + 1+, =15

ITpu 3TOM BEKTOpHAs AMAarpamMma JJisi HECUMMETPUYHON aKTUBHOW HArpy3Ku ¢ HEHTPaJIbHbIM
IIPOBOIOM UMEET BU/JI, IPEJICTABICHHbIN Ha pUCYHKE 2.3.



Pucynok 2.3 BekropHas nuarpaMMa npu HECUMMETPUYHON Harpy3Ke

[Tpy OTKIIOYEHHWH HEHUTPATBLHOTO MPOBOJA IMOTEHIIMAT HEUTPaJIbHOW TOYKH MOTPEeOUTENS
AJEKTPUUYECKON DJHEPruu, padoTalolmero B PEXUME HECUMMETPUYHOW HArpy3kd, HE paBeH
MOTEHIMaly HEeUTpajdbHOU TOYKU N reHepartopa. [Ipu 3TOM HelTpaiibHas TOYKa 7 HAa BEKTOPHOMU
IuarpaMme MoTpeOuTeNsi CMECTUTCS M3 CBOETO NMEPBOHAYAIBLHOIO IMOJIOKEHUS B Japyroe (n'), mpu
KOTOpPOM reoMeTpuieckasi cymMmma (pa3HbIX TOKOB TOTPEOUTENS paBHA HYIIIO

o+l +1 =0

B sTom citywae BekTOpHas auarpaMma JUisi HECUMMETPUYHOW aKTUBHOM HAarpy3Ku IPUMET
BHJI, IPSACTABIICHHBIN Ha pucyHKe 4. KoMmIIiekcHBIC 3HAYeHHS HaNpsOKeHUH (a3 IpUeMHHKA IS
HECUMMETPUYHON HArpy3ku M IpH OTKJIIOYEHHOM HEUTPAJbHOM MPOBOJE MOXKHO OIPEIETUTH,
BOCITOJTH30BABIIINMCH BTOPHIM 3akoHOM Kupxroda:

L i :‘{"A‘ _‘{"n."\" . {"h =L B _'i"rr.-"-.-'f '“f':c' =L - - aN -
[

rae - aN - HanpspKeHUE MEXy HeHTpalbHBIMU TOYKaMH (CMEILLEHHEe HelTpan).

ST

Pucynok 2.4 BexktopHas auarpamma npu OTKJIFOYEHUHA HEUTPAIBLHOTO MTPOBOAA

IIpu6ops! n odopyaoBanune

DKcIeprUMEeHTAIbHBIE HCCIIEI0BAHUS TPOBOSATCS HA YHUBEPCAIHHOM J1a00paTOPHOM CTECH/IE.

[Tpu cOopke cxeMbl HCTIONB3YETCS CIEAYyIoIIee 000pyI0BaHHE:

- Tpu oxHoda3HbIX TpaHchopmaropa T1, T2, T3, coeaHEHHBIX B 3B€3/1y U MUTAIOIIUECS OT
tpexdaznoii cetu (f= 50 I'u, Un=220 B);

- TpHU pPeryaupyeMbIX pe3ucTtopa ¢ conpotusieHueM 220 Om;

- OJIOK “KOHTPOJIL” AT u3MepeHus (ha3HbIX (JIMHEHHBIX ) TOKOB,;

- DIEKTPOU3MEPUTEIbHBIC TPHUOOPHI:

a) pAl - amnepmetp ¢ npeaenom usmeperus 0,5 A, Bkiaouyaercs B 070K “KoHTposis 17

0) pA2 -ammnepmerp ¢ npeaenom u3mepenus 0,5 A, BkitouaeTcs B OJI0K “KOHTpos 275

B) pVI1-BombT™MeTp ¢ mpenenom uamepenus 75-150 B nis usmepenus Gpa3HbIX U THHEHHBIX
HaIIpsKEHUN.

HOPHHOK BbBIITOJTHCHUSA paﬁoTbI



1.

CobOpaTh 3JIEKTPUUYECKYIO II€Tbh MO CXeMe, MPEACTaBICHHOW Ha pUCYHKE 2.5, s

UCClIeIOBaHMs TpeX(a3HOW CUCTEMBI ¢ HEUTPaJIbHBIM MPOBOJIOM (TpexdazHas YeThIPEXITPOBOIHAS
ceTb). /laTh mpoBepUTH €€ penojaBaTelIio.

2.

HccnenoBaTh 4eTHIPEXITPOBOIHYIO TPeX(Pa3HyIO CETh P Pa3IMYHBIX PEKUMAaX paOOTHI.

JlaHHbBIE OTBITOB 3aHECTH B TaOIMILy 1, B KOTOPOIi yKa3aH XapaKkTep Harpy3KH.

3. IlocTtpouTh BEKTOpHBIE AMArpaMMBbl JJisl BCEX PEKUMOB.
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Pucynok 2.5 Dnexkrpuueckas cxema Tpex(azHoi 4eThIpeXITPOBOIHON LENH
Tabauua 2.1 Pe3ynbraThl H3MEepeHUN U BHIYUCICHUN
Hccnenyembie pexuMbl W3mepsieMble BETMYMHbI

In, | Is, A | Ic,A | InyA | Ua,B | Us,B | Uc, B | Un, B

CuMMeTpUyHas aKTHBHAs Harpyska

Pa3pniB B daze

HCCI/IMMCTpI/I‘-IHaH AKTHUBHAA HAr'py3Ka

OOpBIB HEUTPaAILHOI'O IPOBOJIA

1)
2)
3)
4)
5)
6)

1)
2)

Xoa paboTsl
[Ipountats TeopeTHueckoe 000CHOBAaHUE.
3anucaTh npuOOpsI U 000PYIOBaHHE.
Haueptuth cxemy ucciemnoBanus (pucyHok 2.5).
[IpousBecTu U3MEpPEHUS U BEIYUCIICHUS.
[TocTpouTth BEKTOPHYIO JUarpaMmy Mpu HECUMMETPUYHOMN Harpys3Ke.
OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

KoHTposbHBIE BONIPOCHI

JaTe onpenenenue TpexdazHoil 3MEKTPUIECKON CUCTEMBI.
KakoBo cooTHomieHHe Mexay JIWHEHHBIM W (a3HbIM BEIUYMHAMU (HAMPSIKECHUEM,

TOKaMH) B CHMMETPUYHOH Tpex(ha3zHOU CUCTEME TPU COSTUHEHHH «3BE3/101» 7

3)
4)

KaxkoBa poss HelTpabHOTO (HYJIEBOTO) MpoBOAa?
Yrto nmpoucxoauT B Tpex@azHOH LeNu NpU COSAUHEHUN PUEMHUKOB 3BE3/10M B ciiyyae

HapyLEHUs: CHMMETPHUH Harpy3ku az?

5)

1)
2)
3)
4)

HazoBute ycioBus cumMmMmeTpun Tpex(dasHbix cucteM?
Conepkanue oTyera
Howmep, Tema u 1iens paboThI.
DrexkTpuyeckas cxema uccieyeMoi 1enu (pUcyHok 2.5).
Tabnuna usmepenuii u Beruucienuit (tTadnuma 2.1).
I'paduku 3aBUCUMOCTEN TOKa, HANpsDKEHUs, MOJHON U mosie3Hoil MomHocty, KIIJI ot

Harpy3o04Horo COImmpOTHUBJIICHUA.

5)

1)

Brisog.
Cnucok Jurepatypbl
Ky3oBkuH, B.A. Dnextporexnuka u anekrponuka / B.A. Ky3oskusn, B.B. ®unatoB — M.:

WznarensctBo KOpaiir, 2017. — 431 c.




2) T'epacumos, B.I'. Dnekrporexnuka u snektponuka / B.I'. I'epacumoB [u ap.] — M.:
OHeproatomusiar, 1996. — 288 c.

3) Kucenes, B.1. Dnexrporexnuka u anekrponnka / B.M. Kucener [u ap.] — M.: OO0
«Toproso-M3natenbekuii 1om «Apucy, 2010. — 272 c.

JABOPATOPHASA PABOTA Ne 3
Tema: HCCIIEJJOBAHUE ACHUHXPOHHOI'O JABUI' ATEJIA C
KOPOTKO3AMKHYTBIM POTOPOM
[eab: M3yunTh yCTPONUCTBO U MPUHLIUII ACHCTBHSI ACHHXPOHHOTO JIBUTATENS
CryneHT 10mKkeH
3HAMY:
- HazHaueHue AJl;
- YCTpPOMCTBO M NnpuHUUI AercTBUs AJl;
ymemn:
- paccuMTHIBaTh KOA()PHUIIMEHT MOIIHOCTH U aKTUBHOE CONpOoTHBIICHHE A/l

TeopeTnyeckoe 000CHOBAHUE

ACUHXPOHHOII MAWUHON HA3BIBACTCS MAllMHA NEPEMEHHOI0 TOKa, Y KOTOPOH CKOPOCTh
BpalIEHUsl pOTOPa OTIMYHA OT CKOPOCTH BpPAILEHUS MOJIS.

B Heli ucnosb3yeTcss NPHUHLIMII BO3JEMCTBUS BPAIAKOLIETOCSd MAarHUTHOTO MOJsA Ha
KOpPOTKO3aMKHYTbIM BUTOK. MarHuTHasi CHCTEMa aCHHXPOHHOM MAIlIMHBI COCTOUT U3 JIBYX CTaJIbHBIX
CEp/JICUHUKOB: HAPYXKHOTO  KOJBIIEOOPAa3HOTO  HEMOJABUKHOTO CTaTOpa W  BHYTPEHHETO
UUAJIUHAPUYECKOTO BPAILIaIOIIErocsi poTopa.

MamuHa uMeeT B€ OOMOTKH, OfHA M3 KOTOPBIX — IEpBUYHASA OOMOTKA ACHHXPOHHOTO
JIBUTATENsl — pa3MellleHa B Ma3aX Ha BHYTPEHHEH CTOpPOHE CEplieYHUKa cTaTopa, a Japyras —
BTOpPHYHAsi OOMOTKa — pa3MelleHa B Ia3axX Ha BHEIIHEH MOBEPXHOCTH IWIMHApA poropa. s
YMEHBIIIEHUSI TOTeph Ha BUXPEBbIE TOKH 00a OSTH CEpICYHHKA COOWPAIOTCS W3 JIMCTOBOMU
BJIEKTPOTEXHUYECKON CTAJIH.

[Tpu paboTe MamMHBI 0OMOTKA CTATOpa MOTYyYaeT NEKTPUIECKYIO0 SHEPTHUIO U3 Tpex(ha3sHon
ceTH; Tpex(as3Hasi CUCTEMa TOKOB, MPOXOASAIIMX IO 3TOW OOMOTKE, CO3JaeT Bpallarolieecs
MarHUTHOE T0JIe, BHI3BIBAIOIIEE B KOPOTKO3aMKHYTON 00MOTKE TOK. B3anMopeicTBre 3Toro Toka ¢
MAarHUTHBIM TIOJIEM CO3/1a€T BPAIAIOMIUA MOMEHT, 3aCTaBJIsisi POTOP BPAIIaThCs CO CKOPOCTHIO HE
PaBHOM CKOPOCTH BpaIllEHUS TIOJISl M MPOU3BOAUTH MEXaHUUYECKYIO padoTy.

KopoTko3aMKHYTBIE pOTOpPHI MPOILIE O YCTPOKWCTBY M Yallle MPUMEHSIOTCS IS ABUTaTenen
HeOONbpIION  MOmHOCTH. (OOMOTKa  KOPOTKO3aMKHYTOI'O — pOTOpa  MpPEJACTaBlsieT  coOou
IAJTUHAPUYECKYIO KJIETKY — TaK Ha3bIBaeMoe “Oelndbs KIETKa — M3 MEIHBIX WJIH AJIFOMHUHUEBBIX
CTEP>KHEM, 3aMKHYTHIX HAKOPOTKO Ha TOpPLaX KOJbI[AMU M3 TOTO K€ MaTepHalia, YTO U CTEP>KHH.
CrepkHHU 3TOI OOMOTKH BCTaBIISIIOTCS 0€3 M30JISIIUK B Ma3bl poTopa. [Ipumensiercst Takxke crnocod
3JIMBKU Ma30B POTOpA PACIUIABIEHHBIM aTIOMUHHEM C OJJHOBPEMEHHOM OTJIMBKOM M 3aMBIKAIOIINX
kozien. TakuMm 00pa3oM, KOPOTKO3aMKHYThIE JBUTATENM MpPOIIE MO KOHCTPYKIUHU, a 3HAYMT,
JIEIIEBIIE.

Opnako, HapsALy ¢ TOCTOMHCTBAMHU OHU 00JIAJAIOT U CYIIECTBEHHBIM HEJOCTATKOM — y HUX
HEYJIOBJICTBOPHUTEIBHBIN ITyCKOBOU PEXKUM B CPABHEHHH C IBUTATEIISIMH, UMEIOIIIUMU (ha3HBIN POTOP.
A MMEHHO, ITyCKOBOH TOK Y HUX B 4-7 pa3 00JbIllec HOMUHAJIBHOTO, a MyCKOBOH MOMEHT CJIHIIIKOM
MaJl, MEHbIIIE HOMHUHAJIBHOTO.

VYerpoiictBo Al ¢ KOPOTKO3aMKHYTBIM POTOPOM TMPE/ICTaBICHO Ha pUCyHKe 3.1.



Pucynok 3.1 YerpoiictBo A/l ¢ KOPOTKO3aMKHYTBIM POTOPOM
1 - Ban, 2,6 - NOANIUITHUKY, 3,8 - MOAIIUITHUKOBBIC IIUTHI, 4 - JIAIbl, 5 - KOXKYX
BEHTUWJISITOPA, 7 - KPbLIbYaTKa BEHTUIIATOPA, 9 - KOPOTKO3aMKHYTHIN potop, /0 - crarop, 11 -
KOpoOKa BBIBOJIOB.

OCHOBHBIMH YaCTSIMU aCUHXPOHHOTO ABUTATEINs sBisitoTes ctatop (10) u potop (9).

Cmamop (pucyHok 3.2) uMeeT IMIMHIPUYECKYIO (hopMy, U cOOMpaeTcs U3 JUCTOB cTaiu. B
ma3ax Cep/edyHHKa CTaTopa YJIOXKEHbI OOMOTKH CTaTopa, KOTOPbIE BBIIOJIHEHBI M3 OOMOTOYHOTO
npoBoga. Ocu 0OMOTOK CABMHYTHI B MPOCTPAHCTBE OTHOCUTENILHO JAPYr Apyra Ha yroa 120°. B
3aBUCHMOCTH OT IOAAaBaEMOT0 HANPSHKEHHS KOHIBI OOMOTOK COCIUHSIIOTCS TPEYTOJIEHHKOM HIIH
3BE3/101.

I,;,ul/

Pucynok 3.2 YcerpoiictBo cratopa

Pomoper acUHXPOHHOTO JBUTATENs OBIBAIOT JBYX BUJOB: KOPOTKO3AMKHYTBIH M (pa3HBIN
potop.

Kopomxkozamxuymutit pomop (pucyHok 3.3) mpenctaBiseT co0oil cepaeuHuk, HaOpaHHBIN
U3 JIMCTOB CTAIH. B masbl 3TOro cepieyHrKa 3aJIMBaeTCsl pacIUIaBICHHBIN aIIOMUHUH, B pe3ybTaTe
4yero o0pa3yloTcsi CTEpKHH, KOTOpbIE 3aMBIKAIOTCS HAKOPOTKO TOPLEBBIMH KOJbIAMH. ITa
KOHCTPYKIUSI Ha3blBaeTcsi "Oenmuubel kieTkoi". B aBurarensx OO0JbIION MOIIHOCTH BMECTO
QIIOMUHUS MOXKET IPUMEHATbCA Mefb. bennubs KiieTka mpescTaBiseT co00i KOPOTKO3aMKHYTYIO
00MOTKY pOTOpa, OTKyZa COOCTBEHHO Ha3BaHUE.



KOpOMKO3aMKHymbiti pomop benuybs Knemka
Pucynok 3.3 YcrpoiictBo poTopa

CKoJIbKEHHE S - 5110 eUYUHA, KOMOPAs NOKA3bl6Aem, HACKOIbKO CUHXPOHHASA YaCmoma n
MACHUMHO20 NoAs cmamopa 0601bule, 4eM Yacmoma 6pawjeHus. pomopa hnz, 6 HNPOYEHMHOM
COOMHOWEHUU.

s=m2) 1004
L]

CKkonpXeHHe ATO KpaliHe BakHasl BeJMYMHA. B HauanbHBII MOMEHT BPEMEHM OHA paBHA
€AMHHUILIE, HO II0 MEpE BO3PACTaHUs YaCTOThI BPALEHUS 712 POTOPA OTHOCUTEIbHAS PA3HOCTh YaCTOT
n1-n2 CTAHOBUTCS MEHBIIIE, BCIEACTBHE Yero ymMeHbnarorcs J/]C 1 TOK B IPOBOJHUKAX POTOPA, YTO
BJIE€UET 32 COOOM yMEHBIIIEHUE BpalllaoIIero MOMeHTa. B pexumMe X010cToro Xoa, Korja JBuratelib
paboraer 0e3 Harpy3ku Ha Bally, CKOJIb)KEHHE MHMHHUMAJIbHO, HO C YBEJIMYEHHEM CTaTHUECKOIO
MOMEHTA, OHO BO3PACTAET 10 BEJUUNHBI Skp - KPUTHUECKOTO CKOJIbKEHUS. Eciin IBUTaTesb MpeBbICUT
9TO 3HAYEHHE, TO MOXKET IPOU30MTU TaK Ha3bIBAEMOE OIPOKHIBIBAHHUE BUIATEI, U IPUBECTH B
MIOCTIEICTBUH K €r0 HeCTaOMIIbHOM paboTe. 3HaueHUs CKOJIbKEHUS JIeKUT B [uana3one ot 0 1o 1, muis
ACMHXPOHHBIX JABUTaTeseH 0011ero Ha3HaYeHHsI OHO COCTABJIAET B HOMUHAIBHOM pekuMe - 1 - 8 %.

B 3aBucuMOCTH OT COOTHOLIEHMSI YAaCTOT BPALIECHMS MOJIS M pOTOPA pa3jInyaroT TPU PEKUMa
paboOThl ACHHXPOHHON MAaIlIUHBI:

a) Pexxum nBurarens. Potop Bpamaercs B TOM K€ HalpaBi€HHUHU, YTO U IOJIE CTAaTOpa cO
CKOPOCTBIO 12 < 7111; 3TO COOTBETCTBYET CKOJIbKeHHUI0 0 < s < 1.

6) Pexum renepatopa. Potop BpaiaeTcs B TOM K€ HalpaBJIE€HUH, YTO U MOJIE CTaTOpa, HO C
00JbLIEeH CKOPOCTBIO 12 > M1, YUTO COOTBETCTBYET CKOJIbKEHUI0 0 > s > — o0,

B) PexxuM 3nekTpoMarHuTHOro TopMo3a. PoTop Bpaiiaercs NpoTUB HANpPaBIEHUs BpalLlEHUS
moJIst, 4yTo jaer 1 <s <+ oo .

IMopsiiok BHINOTHEHNST PAGOTHI
1. CoOpaTh 2JIEKTPHUYECKYIO I€lb IO CXeMe, MPEeJCTaBICHHOW Ha pucyHke 3.4, mis
uccnenoBanus A/l ¢ KOpOTKO3aMKHYTBIM pOTOpoM. JlaTh MPOBEPUTH MPEIOAaBATEIIIO.
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Pucynok 3.4 Dnextpuueckas cxema JJisi IPOBEAEHHUSI OMBITOB XOJIOCTOTO X0/1a U KOPOTKOTO
3aMbIKaHUA

2. IlpousBecTn OMBIT XOJOCTOro xona. llomaTe HampspkeHHMEe Ha OOMOTKY cTartopa.
W3meputh QasHbie 3HaYEHUS TOKAa XOJOCTOro xona lo, MOIIHOCTH HOTEPh XOJOCTOro xoaa Po u
HanpspkeHus: Uty Pe3ynbTaTel n3MepeHnid 1 pacueToB 3anmucarhb B Tabnuiy 3.1.

Ta6numa 31 PesynbTaThl HU3MEPEHHUI M pacueTOB

Ui, B I, A Po, Bt Co5 @, Yo | rpan

KoaddunmeHT MOITHOCTH NpU XOJIOCTOM XOJI€ OTPEALIISIOT Mo (popmyre

P 0
cosQ, = 7
In 0
3. IlpousBecTu OMBIT KOPOTKOTO 3aMbIKaHUs. OMBIT KOPOTKOTO 3aMbIKAHUSI aCHHXPOHHOTO
JBUTATENsl TPOBOAAT MpPHU 3aTOPMOXKEHHOM poTope (n = () u mnuTaHuM OOMOTKH CTaTopa

HaIps>KCHUEM Uig=Uix . 3aropMaxXMBaHHE POTOpAa MPOBOJUTCA C TOMOIIBIO TOPMO3HOTO
3JIEKTpOMAarHuTa Y, BKJIIOUYEHUE KOTOPOrO OCYIIECTBISETCS ¢ moMonpio KHONKU «K3». Ha Bpems
omnbITa KHOMKa «K3» moikHa yaep:KuBaTbCsa B HakaToM coctosiHuu. Ilepen mpoBeneHuem omnbiTa
KOPOTKOTO 3aMBIKaHUSl OCYIIECTBISIETCS MEPEKIIOUECHUE MPEIeNIOB H3MEPUTEIbHBIX MPHOOPOB.
PesynbTaThl H3MepeHHii U pacuyeToB 3anucaTh B Tabauiy 3.2.

Tabmuna 3.2 Pe3ynbTaThl U3MEPEHUN U pacYETOB

UiKaB IIK;A PIR COSI;I:]K qﬂHJ Zpﬂ[j 'K, Om TK75°’ OM

Kos(puumenT MOIHOCTH IPY KOPOTKOM 3aMBIKAHHUH OIPEAEISETCS 10 HOpMyIIe
Pik

[o{01 = -
Px Uik'lik



AKTHBHOE COIIPOTUBJICHHUEC KOPOTKOI'O 3aMbIKaHH, OmMm

N . .. (235479)
K=z K7se = 'K 23546, °

rae Oy — temmneparypa okpyxatomien cpeast 20 °C.

Xox padoTsbl

1) TIpouurtaTh TeopeTHUECKOE OOOCHOBAHHUE.

2) 3amucaTh MPUOOPHI U 0OOOPYTOBAHHE.

3) Haueptuth cxemy uccienoBanus (pUCyHOK 3.4).
4) IlpousBecTH U3MEPEHUS U BBIYUCIICHHUS.

5) OTBeTUTh HA KOHTPOJIBHBIE BOIIPOCHI.

KOHTpO.]'Il)HbIe BOIIPOCHI

1) OOBsacHUTE YCTPONUCTBO U MPHUHIIUII ACHCTBHSI ACHHXPOHHBIX JIBUTATEIICH.
2) B kakux pexumax MOKeT paboTaTh aCHHXPOHHAs MalInHa?

3) Uro Takoe CKOIBKEHUE aCHHXPOHHOTO JABUTATEINS?

4) Uto u3 cebs nmpeacTaBisieT «Oeaudbs KIETKa»?

Conep:kanue oTyera

1) Howmep, Tema u 1iens paboTHI.

2) DOnexTpuUyeCcKas CXeMa UCCIETyeMOil Lenu (pUCyHOK 3.).
3) TabOmuupl u3MepeHuii U BeraucieHuni (Tadmuisr 3.1 u 3.2).
4) OtBeTsl HA KOHTPOJIBHBIE BOIPOCHI.

5) BriBog.

Cnucok JiureparTypbl

1) KyzoBkun, B.A. Dnekrporexnnka u snekrponnka / B.A. Ky3oskun, B.B. ®unatos — M.:
WznarensctBo KOpaiir, 2017. — 431 c.

2) T'epacumon, B.I'. Dnekrporexnuka u snekrponuka / B.I'. I'epacumoB [u ap.] — M.:
OHeproaTomusiar, 1996. — 288 c.

3) Kucenes, B.1. Dnexrporexnuka u snekrponnka / B.M. Kucenes [u ap.] — M.: OO0
«Toproso-M3natenbekuii 1om «Apucy, 2010. — 272 c.

OueHkn

Kpurepuu onieHOK

«5»

- o0yyaromuiics moka3plBaeT HeOOXOAMMbIE TEOPETUUECKUE 3HAHUU.
[IpaBunbHO odopMmileHa MpakTUdeckas 4acTb paborta, coOroJeHa
TCXHOJOIn4e€CKad IOCJICA0OBATCIIbHOCTh BBIIIOJIHCHUSA AAHHOI'O BHOA
pabot. PaboTa odopmieHa akkypaTHO.

«4»

- 00yUaroIHUiics UCIIONB3YeT YKa3aHHbIC TPEToaBaTeIeM HCTOYHUKA
uHpopMammuu. Moryr OBITh HETOYHOCTH U HEOPEeKHOCTh B
odopmiiernn paboThl. PaboTa moka3piBaeT 3HAHUS OOYYAIOIIUMUCS
OCHOBHOT'O TEOPETUYECKOTO MaTepuaa, HO UMECIOTCS
HE3HAYUTEIIbHBIC OIMIMOKK MPH O(GOPMIICHHH MPAKTUUYECKON YacTh
poOOTEHI.

«3»

- oOydJarontuiicsi BBIMOJIHSAECT U 0hopMIIIeT JabopaTOpHYIO paboTy
MOJIHOCTBIO C MOMOIIBIO MIPEToAaBaTelisl, MOKa3bIBaCT HU3KUE 3HAHUS
TEOPETUIECKOTO MaTepHaa.

2»

- nabopatopHasi paboTa HE BBINOJIHEHA MOJHOCTBIO 338 OTBEICHHOE
BpEMsI 110 HEYBAXHTEIBHOM MPHYUHE.

3amavu I NPAKTHYECKHUX 3aHATHIA:

Tema 1.1. DiekTpuyeckoe noJe.
3amauda 1. Onpenenutb HANPSHKEHHOCTD 3JIEKTPUYECKOTO TOJIs, JEUCTBYIOLIETO ¢ CHIION F =

5,4 Huazapsang Q = 1,8 107 K.

3amaua 2. JIBa 3apsga Q1 u (o, HaxoxsmmMecs Ha paccrosHun r = 10 cM B Bo3ayxe,
B3aUMOJIEHCTBYIOT ¢ cunoit F = 1,2 H. onpenenuts 3apsa Q2, eciu u3BecTHo, uto Q1 = 6-107 K.




Tema 1.2. DiieKTpUYecKue ey NOCTOSITHHOI0 TOKA.

3anauva 1. K ucrounuky nocrosgasaoro Toka ¢ 9JIC £= 1,5 B 1 BHyTpeHHUM CONPOTUBICHUEM
Ro= 2,5 Om noaxmoueH pe3uctop conpotusiieareM R = 10 Om. OnpeaenuTs TOK B LIETH U MMaJeHUE
HaIpsiKEHUS] HA UICTOYHHKE.

3agaya 2. K ucrounuky noctostaHaoro toka ¢ 9J1C = 125 B noakiatodeHsl oCie10BaTEIbHO
TpH pe3ucropa conporusieHusMu R = 100 Om, Rz = 30 Om, R3 = 120 OM. Onpenenuts TOK B LIEH
YW TIQJCHUE HaIPSOKEHUS Ha KaKIOM pe3ucTope. BHYTPEHHHMM CONMPOTHUBICHUEM HCTOYHHKA
npeHeopeyb.

3anauda 3. Tok KOPOTKOr0 3aMbIKaHUsI UCTOYHUKA [x = 48 A. IIpU NOJKIIIOYEHUH K UICTOUYHUKY
pesucropa cornporuBieHueM R = 19,5 Om Tok I B nenu ymensimmics 1o 1,2 A. Onpenenuts 9/1C
HCTOYHUKA U €T0 BHYTPEHHEE COMPOTHUBIICHUE.

3amauda 4. OnpeaeuTb SKBUBAJIGHTHOE COTIPOTUBIIEHUE JIEKTPUIECKOH 1ienu, eciau Ry = 2,5
OM,R;=60M, R3=2 OM, R4=1,5 Om, R5 =3 Om.

£ Es
A

RQ R4 RS

) J 3

3amaua 5. OnpenenuTh 3KBUBAJICHTHOE CONPOTUBIICHUE 3JIEKTPUUECKOM 1enu, eciiu Ry = Rs
=30M,R2=2,80M,R3=10M, R4=06,2 OM, Rg=2 OM.

Tema 1.3. Di1eKTpOMAarHeTH3M.

3anada 1. B 01HOpOJHOM MarHuTHOM IoJie ¢ MHAyKnuen B = 1,4 Ti BHeceHa npsIMOyTOJIbHAas
pamka muomanpio S = 150 cM? HepHeHAMKYIAPHO JIMHHAM MArHMTHOTO TOTOKa. OmpeneiuTh
MAarHWTHBIN OTOK, TPOHU3BIBAIOIIUI 3Ty PaMKy, 1 MarHUTHBIN ITOTOK MPH €€ MOBOPOTE Ha yIJbl 25
1 55° OT BepTUKAIIU.

3anada 2. B 0THOPOJTHOM MArHUTHOM IOJI€ HAXOAUTCS NPSIMOJIUHENHBIN IPOBOIHUK C TOKOM
I =25 A u pmunoit [ = 80 cm moxa yriiom 30° K BEKTOpY MAarHUTHOM MHAYKIUU. OnpenenuTb
MAarHUTHYIO MHIYKIIUIO MOJIs, €CJIM CUIIa, IEUCTBYIOIAs Ha MpoBOAHUK, F = 3,2 H.

3anaua 3. I1o kosibLIeBOMY IPOBOIHUKY MPOXOAUT TOK / = 12 A. onpeienTh Haupsy)KEHHOCTD
MarHuTHOI'O TOJISI B €r0 LEHTpPE, €CIIU TuaMeTp Kojbla d = 25 MM.

Tema 1.5. DulekTpryeckne Henu nNepeMeHHOro ToKa.

3agaua 1. K pesucropy comporuBieHuemMm R = 1,5 kOM NOpwIOKEHO HaNpsKeHUE
u =120sin (a)t -7/ 6) B. Onpenenutb aMIUIMTYAHOE U IEUCTBYIOIIEE 3HAYEHUS] TOKA, MOILHOCTb.

3agaua 2. Yepe3 pesuctop compoTuBieHrneM R = 51 Om mpoxXoauT TOK C JACHCTBYIOIIUM
3nayenueM [ = 0,5 A. Ero nHavanmpHast ¢aza paBHa HyI0. 3amucaTh BbIpa)KEHHE MTHOBEHHOTO
3HAYEHUSI HATIPSYKCHMUS.

3amaya 3. K moTpeOuTento, coOCTOAIMIEMY U3 TOCIEIOBATEIHHO COSIMHECHHBIX PE3UCTOpa U
KOHJICHCATOpa, MOJIBEJACHO MEPEMEHHOE HAIpsDKeHWE ¢ JelcTByromuM 3HadeHuem U = 500 B.
AxTrBHas MOIIHOCTH noTpedutens P = 320 Br, cosp = 0,75. OnpenenuTs TOK B IETH, TOIHYIO U
PEaKTHUBHYIO MOIIHOCTH, TIOJTHOE, aKTUBHOE U PEAaKTUBHOE COMPOTUBIICHHSI TIOTPEOUTEIISA.

3anaua 4. Katymka MHIYKTUBHOCTH ¢ comnpotuBieHueM XL = 140 OM u KoHaeHcaTop ¢
€MKOCTHBIM comnpoTuBieHueM Xc = 140 OM coeauHEHbI MOCIENOBATEILHO U MOJAKIIOYEHBI K
HCTOYHUKY IIEPEMEHHOI0 TOKA C JEHCTBYIOIUM 3HaueHHeM HanpspbkeHust U =25 B u yactoroii f= 1
kl'l. AMIIIUTYIHOE 3HAaY€HUE TOKa B Henu Im = 282 MA. OnpenenuTtb MOJTHOE COMPOTHUBIICHUE
MOTPEOUTENIS, AKTUBHOE COTIPOTHBIICHNE KATYIIKH, MIOJTHYIO, aKTUBHYIO U PEaKTHBHYIO MOIITHOCTH.

3anauda 5. K HCTOYHMKY TEPEMEHHOI0 TOKA C JEUCTBYIOIUM 3HaueHneM HampsikeHus U = 50
B noaxitoueHs! napaiienbHO COeAMHEHHBIC KaTYyIIKa ¢ UHYKTUBHBIM CONpoTuBIeHUEM X1, = 8§ Om



u pe3uctop compotuBiecHueM R = 40 Om. OmnpenenuTh IEHCTBYIONMINE 3HAYEHUS TOKOB B 000MX
BETBAX U B HEPA3BETBICHHOM YacTH LICIIH.

Tema 1.6. Tpexda3zHbie djieKTPpUYECKHE LEMH.

3anauya 1. Tpu MHIYKTHBHBIE KaTYUIKM C aKTUBHBIM compoTuBieHHeM R; = 34,2 Om un
WHIYKTUBHBIM conpoTuBiieHHeM XL = 23,5 OM cOoeaMHEHBI N0 CXEME «3B€37a» U MOJKIIOYEHBI K
HCTOYHUKY Tpex(a3zHOro HanpspKeHUs. AKTHBHAas MOIIHOCTH B ¢aze Py = 1,6 kBt. Onpenenuts
NEHCTBYIOLIME 3HAUYEHUS TMHEHHOTo 1 (pa3HOro HarpsHKeHUM, ToKa B (pase, MOJTHYI0 U PEaKTUBHYIO
MOIIIHOCTH Harpy3KH.

3anayva 2. [lonnast MouHOCTE S, MOTpedsieMas paBHOMEPHOH Harpy3koil. Coe1MHEeHHOH 1o
CXeME «3Be3lla», COCTosIIer u3 KoHueHcatopa emkocTeio C = 80 mMxk® u mocienoBaTeabHO
BKJIFOUEHHOT'O C HUM pe3ucTopa comnpotusieHueM R = 51 Om, B kaxaoi ¢asze cocrapusier 561 BA.
Onpenenuts AEHCTBYIOLIME 3HAUYEHUS JTMHEWHOTO U (Pa3HOr0 HANpPsLKEHUH, IMHEHHOro U (pa3HOTo
TOKOB, aKTUBHYIO U PEAKTUBHYIO MOIIHOCTU Harpy3ku. [IocTpouTh BEKTOPHYIO JuarpaMmmy TOKOB U
HaIpsKEHU.

3anaya 3. B TpexdasHyio ceTh ¢ JEHCTBYIOIIMM 3HAYEHUEM JIMHEHHOTo HampshkeHus Uy =
120 B BK/IIOYEHBI J1aMIIbl HAKAJIMBAaHUS, COCIMHEHHBIE 110 CXEME «TPEYTOJIbHUK» C PAaBHOMEPHOMU
Harpy3koi. [Torpebnsemass MomHOCTh P = 3,6 kBT. Onpenenuts yuciio gsami B KaxA0# ¢ase, eciu
MOIIHOCTE Ka)Kmoii jamibsl P = 40 Br.

3amaua 4. B TpexdasHyro ceTh BKIIOUYEHAa paBHOMEpHAas MHAYKTHUBHas Harpyska,
COCIMHEHHAsI MO cXeMe «TpeyroibHuk». Koaddumuent momrHocTn Harpy3ku cosgp = 0,85, a
notpebisiemass akTuBHasi MouHocTh P = 1,44 xBt. Onpenenuts AuHEHHBIH TOK M TOK B (ase,
aKTUBHOE U HWHAYKTHBHOE CONPOTHUBIIEHUS, WHIYKTHUBHOCTh KaTYIIEK, MOJHYIO U PEaKTUBHYIO
MOIITHOCTH, MOTpebisieMble HArpy3Koi, eciu aeiicTByrommue 3HaueHus B ¢aze Up = 380 B mpu
gactote f= 50 I'm.

3amaua 5. IloTpeburenb, COEAMHEHHBIH MO CXeMe «3Be3[a» (Harpy3ka paBHOMEpHasi),
BKJIIOUEH B Tpex(a3zHyl0 CeTb MNEPEeMEHHOI0 TOKa C JEHCTBYIOUIMM 3HAUYE€HHWEM JIMHEWHOTO
Hanpsbkenus U, = 380 B. Koadduuuent mourHocTn Harpysku cosp = 0,5, Tok B ¢aze Iy = 22 A.
OTIpEICNIUTh MOJIHOE, AKTHUBHOE U PEAaKTUBHOE COMPOTUBIEHUS MOTpeduTens B ¢aze, a Takke
MIOJIHYIO, aKTUBHYIO U PEAKTUBHYIO MOLTHOCTH Harpy3KHu.

Tema 1.7. TpancdopmaTtopsl.

3anaua 1. Onpenenuts 3/1C nepBuyHOi 0OMOTKH TpaHchopmaTopa, umerorero 450 BUTKOB,
eciu TpaHcopMaTop MOAKIIOYEH K CETH MEPEMEHHOro Toka ¢ 4actoToi f = 50 ', a MarHUTHBIHA
noToK B cepaeunuke ® =2,17-107 B6.

3amauva 2. [lepBuyHas oOMOTKa TpaHchopMaTropa MOAKIIOUEHA K CETH MEPEMEHHOTO TOKa
HanpsbkenueM U = 220 B. K tpem BropudHbIM 00MOTKaM TpaHchopMaTopa wi, w2, w3 IOJKITIOUEHBI
pEe3UCTOpPHI € conpoTuBiaeHueM R = R» = R3== 20 Owm, B KoTOpbIX poxoast Toku I1 = 0,25 A, Ir =
0,315 A, 5= 0,6 A. Onpenenuts KO3PPUIUEHTH TpaHCHOPMALIUH IS TPEX BTOPUUHBIX OOMOTOK.

3amada 3. TpanchopmaTop MOIKIIOYIIN K CETH IEPEMEHHOTO TOKa ¢ HanpspbkenueM U = 220
B. Tok nepuuHoii 06MoTKu /1 = 7,1 A. OnpeienuTs cos @, , €ClIM MOLTHOCTh BO BTOPUYHON 0OMOTKE
TpancpopmaTopa P = 1 kBr, a KIIJ] Tpancdopmaropa r =0,8.

3amaua 4. OnpeaenuTh HOMUHAIBHYIO MOIIIHOCTH TpaHC(OPMATOpa, MOAKIIOYCHHOTO K CETH
nepeMeHHoro Toka ¢ HanpsbkeHueM 3000 B, eciii u3BECTHO, YTO TOK BTOPUYHOU 0OMOTKE lnom2 = 23
A, xoadpunuent tpanchopmanuu n = 13, KIIA 7 =0,94.

3amada 5. TpanchopmaTop ¢ HOMHMHAIIBHON MOIIHOCTBIO Suon = 1 KBA nMeeT HOMMHAIIBHOE
HanpsbkeHue Ha oomoTkax Ui =220 B u Uz = 12 B, KII/] Tpancdopmaropa 77 = 0,9, koapduruent
MOILIIHOCTH BTOpUYHOW 1enu cose =0,8. Onpeneiautb HOMHHAJIbHbIE TOKM B OOMOTKax
Tpa"cdopmaTopa.

Tema 1.8. DiekTpruyecKkue MAIIMHbI IOCTOAHHOIO TOKA.

3anayva 1. /[BuraTens napaiienbHOro BO30YXKI€HNUS UIMEET CIEAYIOLINE TaCTIOPTHbIE JJaHHbIE:
HanpspkeHue Ugow = 220 B, HOMuHanbHbI TOK lwow = 10 A, TOk Bo30Oyxkaenus I, = 2 A,
conpotusieHue skopsa Ry = 1 Om. Uemy paBno 3J1C sikopst?



3anaya 2. BeluucnuTh AyeKTpUYECKUEe MOTEPH B ABUTATENE MapauiebHOTO BO30YXKICHUS,
ecim Tok Iy = 18 A, comportuBienne oOMOTKH sikops R; = 0,3 Owm, compoTuBieHHE OOMOTKH
B0o30yxaeHus Ry = 170 Om, a mogsoaumoe Hamnpspkenue U = 110 B.

3amaua 3. TsroBblii ABUraTelb MOCIEIOBATEIBHOTO BO3OYKICHHS HMMEET CIEIYIOIIHNe
nacropTHbIC JaHHBIE: Puow = 19 KBT, Uon = 220 B, luon = 98,6 A, nuon = 3000 06/MuH. Beraucauthb
MOIIHOCTb, MOABOAUMYIO K ABHrarento, KIIJ[ u Bpamaromumii MOMEHT JIBUTaTENS.

3amada 4. Onpenenuts KIIJI nBuratens nociaeaoBaTeIbHOTO BO30YXACHUS, €CIIM MOIIIHOCTh
Ha Baiy P> = 4,5 xBt, nonBoaumoe Hanpspkenue U = 220 B, a motpebisiemsrii Tok 1 = 24,3 A.

3anmava 5. J[uratenb ¢ mociea0BaTeIbHBIM BO30YXKIeHHEM paboTaeT MpH HaNpsHKEHUU Ha
sakuMax U = 110 B u Toke 11 = 24 A. Sxops Bpamaetcs ¢ yactotoit n = 1500 06/MuH 1 pa3BUBaeT
Ha Basly MoMeHT M = 14 H-m. ConpoTuBieHre 0OMOTOK SKOPS U BO30YXJIEHUS Ruow = 0,28 Om.
Onpenenuts DJIC aBuraTesns, MOITHOCTh Ha Bairy aBuraresns u KIT/I.

Tema 1.9. DiekTpuYecKue MAIIMHBI IEPEMEHHOI0 TOKA.

3amaua 1. OnpenenuTb HOMUHAJIBHOE CKOJIBXEHHE ACHMHXPOHHOTO JIBUraTess, pOTOp
KOTOpOro Bparmaercs ¢ 4actotod n = 2900 00/MUH, eclu CHHXPOHHAs 4YacTOTa BpPAIICHUS
MarautHoro noist 71 = 3000 06/mMuH.

3anaua 2. TpexdasHblii aCHHXPOHHBIN IBUTATENb MOTPEOIISET U3 CeTH MOIIHOCThL P1 = 9,55
kBT nipu toke 11 = 36,36 A u Hanpsbxenuun Uy = 220 B. Onpenenuts KIIJ] u cosg, ecnu nonesnas
MOILIHOCTb Ha Bally asurareinsa P> = 7,5 kBr.

3amaua 3. Hailith cymmapHyr0 MOIIHOCTH TOTEpb acCHHXpOHHOro aBuratens AQO2-62-2,
nmerowero KII 77 =90 % u momHocTs Ha Baity P = 17 kBT.

3anaua 4. [1pu BpameHun potopa acuHXpoHHoro asurateis BAO-72-4 ¢ vactoroit ny = 1435
00/MUH TIOIBOAMMAS K JIBUTATEN0 MOIIHOCTH Pi =27,47 xBt, a cymmapHas MOUIHOCTh MOTEPh
2P =247 xBrt. Haiitu cxonbxxenue nsuraressi, MomeHT u ero KIIJI, ecnu wactora Toka f= 50 I'm1.

3anmaya 5. Tpexdas3Hblil MIECTUMONIOCHBIA ACHHXPOHHBIN JBUTATENbh MOTPEOIIIET MOIITHOCTh
Py = 4,82 xBr; yacroTa BpauieHust poropa n2 = 960 o6/MuH, orepu B crarope paBHbl 654 Bt, B
potope — 166 Bt. Onpenenuts ckonbxeHne, MouHocTh Ha Basry 1 KI1/1.

3ananus mo pasaeiry 2. DJIeKTpOHHKA
3agauu 1019 NPaAKTHYECKUX 3aHATHIA:
Tema 2.1. DileKTpoBaKyyMHBI€ JIAMIIbl, Fa30pa3psiiHbIe, (POTOIIEKTPOHHBIC TIPHOOPLI

3anaya 1. Ucnonp3ys BosbT-aMIiepHyto xapaktepuctuky auona KJI103A npu ¢ = 20 °C, onpenenutb
COIPOTHBIIEHUE MOCTOSIHHOMY TOKY ITPH 0OpAaTHOM BKJIKOUYEHMH Ui HanpsbkeHud Uosp = -50 B.

Ian.MA +*20°%
|
”szo‘c”/
K4103A .
Usdp.8
=300 -200 -100 0
s — Up,B
+20C 3' s
i}d 110
=1 ,MKA

3anava 2. {nsa quona 1312 npu usmenenuu npsimMoro Hamnpspkenus ot 0,2 1o 0,8 B npsimoit
TOK yBeJIMuuBaeTcs ot 2.5 10 16 MA. OnpeeuTb KpyTU3HY XapaKTepUCTHKU U TuddepeHnumaibaoe
CONPOTHUBIICHUE JUO/IA.

3agayva 3. OnpeaenuTs U3MEHEHUE MpsIMoro Toka Jis auoaa J1311A, eciau u3BecTHO, YTO MpU
W3MEHEHUH npsiMoro HarpsikeHust Unp o1 0.2 10 0,6 B kxpyTtusna xapakrepuctuku S = 150 MmCwum.



Tema 2.2. Dy1eKTPOHHbBIE BHINIPSAMHUTEIH U CTAOMIN3ATOPbI.

3anaya 1. B cxeme 01HONOYTIEpHOIHOTO BBIIPSMUTEINS (CM. PUCYHOK) Ha Harpy3ke Ry =510
Om mnocrosinHoe HampsbkeHue Up = 100 B. IlpaBunbHOo nu BbIOpan nuon J[205, ams xortoporo
MakcuMasibHoe oopaTHoe HanpspkeHue Uosp = 400 B, a nanbounpmmii BeIIpsMIIeHHBIH Tok o = 400
MA?

3amaua 2. B cxeme JBYXIOJIYNEPHUOIHOIO BBIIPSAMUTENS (CM. PUCYHOK) 4epe3 Harpysky
MPOXOAUT MOCTOSHHBIN TOK Ip = 600 MA. MOXHO I B CXeMe UCIOIb30BaTh A0 bl THHa [[229B, vy
KOTOPBIX HauOONBIINI cpeAHUH TpsiMoii TOK He Oostee 400 MA?

d Pe it ]

3amada 3. B cxeme IBYXIOJIYIIEPHOIHOTO BBITIPAMUTENS (CM. pUCYHOK K 3a/1a4e 2) oOpaTHOe
HalpspKeHUe, JeicTByrolee Ha Kaxaeld nuoxa, Uessp = 471,2 B. OnpenenuTs BBIIPSIMIEHHOE
HanpsbkeHne Ha Harpyske Uop.

3anaua 4. Onpenenuts BhIIPSAMIIEHHOE HanpsbkeHne Up Ha HAarpyske JIBYXIOIYNEPHOIHOU
MOCTOBOI CXEMBbI BBINPSMUTEINSI, €CIIM aMIUIUTY/Aa HanpsikeHus oOMOTKH TpaHchopmaropa Uim =
150 B, a koaddunmenT rpanchopmaiuu Tpanchopmaropa n = 2.

Tema 2.3. DJ1eKTPOHHBIE YCHIUTEJIH.

3anaya 1. KoadduuumeHTsl YCHUICHHS OTICNBHBIX KackanoB ycuieHus coctasistoT 20. 30 u
10. onpenenuts 00U Ko duiueHT ycunenus. [lepeBectr mMorydeHHbIA pe3yabTaT B ACITUOCIIHI.

3anaua 2. Hanpsxenue Ha Bxoje yeunutens Uy =20 MB. OnpenennTs MOIIHOCTD Ha BBIXO/IE
YCUJIUTEJIA, €CIU €ro CONPOTUBJICHHE Harpy3ku Ry = 25 Om, a kodpPUIMEeHT yCWIeHUs IO
HanpspkeHuto Ko = 25.

3agaua 3. Ha BbIXOJl€ JBYXKACKAJHOTO YCWIMTENS uMeeTcs Hanpsbkenue U = 2 B.
Onpenenuth HaIPsKEHUE HAa BXOJIE KaXK10T0 Kackaja, eCciu ycuieHue nepporo kackana Ki =40 nb,
a Broporo K> =20 nb.

3amaua 4. Hampspkenue Ha Bxoae ycwutens Usx = 6 MB, xosd¢umment ycuienus Ha
cpennux yactorax Ko = 1000. onpeaennTs BIXOAHOE HAMPSHKEHHUE HA HIKHEH IpaHUYHOM 4acToTe
Usyix.n, €CITH U3BECTHO, YTO KOAPPHUITUEHT YACTOTHBIX UCKaXKEHUH My = 1,2.

OtBeThl Ha 3372y npuBeAeHBI B [Ipunoxkenun.
TunoBble 3a1aHUSA JJIA OLIEHKU OCBOEHUS Y4eOHOH JUCHUIIIMHBI

Tema 1.1. 3agaua Ne 1
JIBa pasHOMONSAPHBIX 3apsina B crekne Q1 = + 3,5-10° Kn Q» = - 3,5:10° Ki naxonarcs Ha
paccTostHuM r = 18 cM Apyr oT apyra. 3apsa Qs = + 210 K1 pacnionosxkeH Ha paccTosHUY 1 = 24 M OT
9THX ABYX 3apsAaoB. OnpenennTs 3HaUeHUE HANPsSHKEHHOCTH TI0JIS £ B TOUKE, HAXOASILEHCS TIOCEPEINHE
Mexay 3apsiaamu Q1 u Qs.

Pemenne:
Onpenenum HanpsKEHHOCTh AIEKTPUUYECKOro MO OT JEUCTBUS 3apsiia J1 B ICKOMOM TOUKe:
0, 3,5-10”

E = =550 B/m.

Areg,r 4-314-7-885-1072.9%.107
Hanpsoxernocts £2 = 550 BM, T.x. Q1= Qo uri = .



Jlns onpeneneHust HaNPsHKCHHOCTH B 9TOM TOYKE OT ACUCTBUS 3apsfa (J3 HEOOXOAUMO HAWTH
paccTOsIHUE 13 3TOM TOUKH OT 3apsiaa (J3: U3 MPSMOYTOJILHOTO MPSIMOYTOJIbHUKA UMEEM

r, =24 -9> =222 cm.
Haiigem HanpsikeHHOCTD E3:
E = 0, _ 2-10°°
> dmee,r?  4-314-7-885-1072.22,27.107
Onpenenum BEKTOP HAMPSHKEHHOCTH MOJIS B YKa3aHHOHM TOYKE:
E=E +E,+E;.
Bekropsl E1 u E> HampaBieHbl B OAHY CTOPOHY (T.K. 3apsiipl 01 U (02 pasHOMMEHHbIE) U
E,=FE +E, =550+550=1100 B/m.
Bekrop E3 HanpaBieH NEPIEHIUKYISIPHO BEKTOPY E12 M1 CyMMapHBI BEKTOP HAIIPSYKEHHOCTH:
E =+1100% -520° =1220 B/m.

[lpu onpenenenun HampapieHus BekTopa E HeE0OXOQMMO MOMHHUTH, YTO OHO COBMAJAeT C
HAIIPABJICHUEM CHJIbI, ICUCTBYIOIIECH HA TOJIOXKUTEIIbHBIN 3apsi.

=520 B/m.

Tema 1.2. 3agaua Ne2
J1J14 3a1aHHOM LIeTIH OTIPEACTUTh SKBUBAJICHTHOE COMIPOTUBIICHHUE.

RZ R3

v |IRI Ré

o

Ri1=10 OMm, R2=30 Om, R3=60 Om, R4=20 Om
Pemienne:
1) Pe3ucropsl R3 u R4 coenmMHEHBI TapajuieabHo. Onpesensem oliiee COMpOTUBICHUE R34:
R. R .
R, = 3 4 60-40 =24 Om
R, +R, 60+40

2) Pesuctopsl R3s 1 R> coenunensl nocneaoBaTenbHo. OnpenenseM o0lee COnpoTUBICHHUE

Ro.4:
R, , =R, +R,, =30+24=54 Om
3) Pesucropet Ros4 u Ri coeawHeHsl mapajuiesibHO. OrnpesenseM HSKBUBAJICHTHOE
CONPOTUBIIEHUE Roxs:
R, ,-R,  54-10

™ R, ,+R, 54+10

=8,4 OMm

Tema 1.1. 3agaua Ne 3
OO111ast 5KBUBAJIEHTHAs: EMKOCTb TPEX MOCJIEA0BATENBHO COeIMHEHHBIX KOHeHcaTopoB C = 0,08
MK®. Onpenenutbs eMKOCTh OJTHOTO M3 KOHJIeHCaTopoB, eciu eMkoctd Cp = 0,2 Mx®D, > = 0,4 MxO.
OnpenenuTh UX SKBUBAJICHTHYIO EMKOCTh TTPH MApaslIeIbHOM COSTMHEHUH KOHIEHCATOPOB.
Perenue:
[pu mocneroBaTeILHOM COSTMHEHUN KOHIEHCATOPOB SKBUBAJICHTHASI EMKOCTB OTIPEIENSETCS TI0

bopmyie

OTtcrona
Tt v bt bl s 5 0525
¢, C ¢, C, 008 02 04



C, =§:0,2 MKD

Ol‘[pe,Z[eJI}IeM SKBHUBAJICHTHYIO EMKOCTH IIPH IapajlyICIbHOM COCAMHCHUN KOHACHCATOPOB
C:;KK = Cl + C2 + C3 = 0,2 + 0,4 + 0,2 = 0,8 MKCD

Tema 1.4. 3agaua Ne 4
ITo nenwu, cocrosieil U3 Mocaea0BaTeNIbHO COEAMHEHHBIX HHAYKTUBHON KaTYIIKH, [TOJHOE
conpoTtusieHue kotopoi coctasisieT 30,5 Om, 1 KoHIEeHcaTOpa eMKOCThIO 4,8 MK®D, MpoXoauT TOK

i=2,7sin(3454t+40°) A. AxtuBHas MomHOcTh 3ToM nemu P = 35,7 Bt. Onpenenutb

WHIYKTUBHOCTh KAaTYLIKH, €€ AaKTUBHOE CONPOTUBIICHHUE, I[IOJIHOE CONPOTUBIICHUE LIEMH,
I[GIZCTBYIOHIGG 3HAYCHHUC HpI/IJIO)KeHHOFO HaprDKeHI/Iﬂ Ha BXOAE, HOJIHYIO nu peaKTI/IBHyIO MOIITHOCTH
uenu. OnpeaenuTb 4acToTy, IPU KOTOPOM B IIENU HACTYIUT PE30HAHC HAIPSKEHUN.
Pemenue:
1) Ompenensiem akTUBHOE U PEAKTUBHOE CONPOTUBIICHUS KaTYLIKH:

R, =P/1* = P/(1, V2] =357-2/2.7% =938 Om,

X, =22 —R? =/(30,5) - (9.8) =29 Om.
2) OmnpenensieM UHAYKTUBHOCTb KaTYIIKHU:
L=X,/w=29/3454=8,4-10" TH.

3) OmnpexeinsieM EMKOCTHOE CONPOTUBIIEHUE:!
1 1

T oC 3454-48-10°

4) OmnpenensieM NOJIHOE CONPOTUBIIEHUE LEIH:
Z=R>+(X, - X_.) =98 +313’ =328 Om.

5) OmnpegensieM AecTByIOIIEE 3HAUCHUE HANIPSHKEHUSI HA BXOJIE:

U6x=I-Z=I—’”-Z=2’7

V2 a2

6) OmnpenensieM peakKTUBHYIO MOITHOCTH IIETIH:
0=1*(X,-X.)= (lm/ﬁ)2 (X, -X,)= (2,7/&)2 -(29-60,3)=-113,9 Bap.
7) OmnpenensieM MOJIHYI0 MOILHOCTb LEMNH:
S=P*+0% =357 +113.9> =119.5 BA.
8) OmnpenensieM 4acTOTy NPU PE30HAHCE:

1 1
f = =
" 22JLC 2.314-/84-107 48107

=60,3 Om

32,8 =62,6 B.

=796 I'n.

Tema 1.6. 3agaua Ne 5
K ucrounuky TpexdasHoit cetu ¢ nuHeHHbIM HanpsokeHneM Uy = 380 B u wacroroii f= 50 'y
MOJKJII0YE€HA paBHOMEPHAs Harpy3Ka, COeIMHEHHAs 110 CXEME «3BE€3/1a», C ITOJIHBIM COMPOTUBICHUEM
B paze Z =90 OM u uHIyKTUBHOCTHIO L = 180 MI'H. OnpeeinTh akTUBHYIO, pEAKTHBHYIO H TIOJTHYIO
MOIITHOCTH, KO3(PUIIUEHT MOIIHOCTH, JEHCTBYIOINE 3HAUCHHSI TMHEHHOTO TOKA U HAPSKECHUS.
Pemenne:
1) Omnpenensem ¢azHOe HANPSHKCHUE:

U, =U,/\3=380/J3 =220 B.

2) OnmnpenensieM (pa3HbII U TMHEHHBIN TOKU:
1,=U,/Z=220/90=245 A.

[pu coennuennu «3Be3/1a» MMHENRHBIE U (aszHble TOKM paBubl: [, =1, = 2,45 A.

3) OmpenensieM peaKTHBHOE CONPOTUBIICHHUE B (pase:



X, =2rn-f-L=2-314-50-0,18=56,5 Om
4) ompenensieM aKTUBHOE COIIPOTHBIICHUE B (aze
R=1Z>-X} =/90% -56,5* =70 Owm.
5) Omnpenensem k03P GUIUESHT MOIITHOCTHA HATPY3KH:
cos@ = R/Z =70/90=0,778.
6) OmnpenenseM MOITHOCTH, MTOTPEOIIIeMble HATPy3KOM:

AKTHUBHAas P= 3U{1)I(1) cosp =3-220-2,45-0,778 =1260 Br;
peakTUBHaA 0= 3U¢I¢ singp =3-220-2,45-0,628 =1010 Bap;
noJiHas S=3U,1, =3-220-2,45 =1620 BA.

b

Tema 1.4. 3agaua Ne 6
HeoOxoaumo n3meputs TOk nmotpeduTtens B npenenax 20 — 25 A. uMeeTcss MUKpoaMIepMeTp
¢ npenenom uzmeperus 200 MkA, BHyTpeHHUM conpoTuieHueM 300 OM 1 MakCUMaIbHBIM YHUCIIOM
nenenuit 100. onpenenuTs CONPOTUBICHUE IIYHTA JUIsl paclIMpeHus npeaena uamepenus 10 30 A u

OTHOCHUTEJIbHYIO TIOTPEIIHOCTh U3MEPEHHUSI Ha OTMETKE 85 JeseHnH, eCiy KJlacc TOUHOCTU Npudopa
1,0.

Pemenne:
1) OmnpenenseM K03(hHUIUEHT HIYHTUPOBAHUS:
Lo 300500,
I, 200-10
2) OmnpenenseM CONPOTHBICHHUE IIYHTA:
=1 0 5107 om.

1T 15100 <1
3) OmnpenensieM Moka3aHUE aMIIEpMETPa, COOTBETCTBYIOIIEE 85 JeNeHUsIM, Il YeTO IIEHY
nenenus 0,3 A/nen yMHOXKHM Ha 4UCTIO efeHnid 85, Toraa mpubop mokaxet I = 25,5 A.
4) OmnpenernsieM OTHOCUTENbHYIO MOTPEIIHOCT B 3TOM TOUKE:

Al .
ﬂz%-lOO%=%zl,2%.

9

Tema 1.7. 3agaua Ne7

[lo macnmopTHBIM JaHHBIM M pe3yjibTaTaM OCMOTpa OIHO(A3HOTO ABYXOOMOTOYHOIO
TpaHnchopmaTopa yCIOBIEHO, YTO YHCIO BUTKOB MEPBUYHONH OOMOTKH wi = 424, a BTOpPHYHOM
0OMOTKH Wy = 244, neficTBUTENBHOE CeueHHe cepiedHuka Sy = 28,8 cm? 10% mpuxoanTcs Ha
M30JISLMIO TJIACTHUH, aKTUBHOE CONPOTHUBJICHHE INEpBHYHOW oOMOTKM Ri = 1,2 Om, BTOpHUYHOU
obmotkn R> = 1,4 Om, moTepu XOJOCTOrO0 X0Ja COCTABISIIOT 1% OT HOMHHAJIBHOTO 3HAYCHHUS
noTpedIIeMOl MOITHOCTH, HANpsDKEHUE Ha MepBUYHON oOMotke Ui = 220 B, akTUBHBIA TOK
obmorok 1 = 2,95 A, b = 4,85 A, Tok xonoctoro xoaa 5% ot liuow. ONIpeNenuTh aMIUTUTYIHOE
3HauYeHUE MarHuTHOW UHAYKIWH, DJ{C BTOPUYIHON OOMOTKH, STEKTPHUECKUE U MATHUTHBIC TIOTEPH,
HomuHanbHEINA KII/.

Pemenue:

[TpubnmxeHHo MoOXKHO cuutath, 4ro JJIC mepBUYHONH OOMOTKHM paBHA HaIpPSHKCHHUIO

nuraromen cety, T.e. U, = E, = 4,44 f® w, . Otcrona onpenenseM MarHUTHBIA ITOTOK:

o - u, _ 220
" 444 fw, 4,44-50-424
AKTHBHOE CEYEHHE CTaIM HaXOJIUM KaK Pa3HOCTh MEX]y JE€HCTBUTEIbHBIM CEUEHUEM CTaJIN
¥ cedeHueM mzonsauuu: S, =S, — S, =28,8-0,1-28,8 ~ 26cu” =26-10" m>.

AMHJ’II/IT}’ILHOC 3HaUYeHNE MarHUTHOM WHAYKOWH:

=0,0023 BO.



B, =Pn o 095 g8
" S 26-10

Koaddumment tpanchopmanmm:
pofi_w 424 45
E, w, 244
Otrcroga DJ1C BTOpUYIHON OOMOTKH:

E, =E, /n=220/1,73=127 B.
AOGCOJIIOTHOE 3HAYEHHUE TOKA XOJIOCTOT0 X0/1a:

1. =5%-1,,, =005-295=0,147 A.
DNeKTpUYecKHe NOoTepU TpaHChopMarTopa:
P,=P,+P,=1-R +1;-R,=295"-12+4.85"-1,4=43,3 Br.

MarsuTHbIe oTepu:

lnom

P, =P =1%-P, =0,01-220-295=6,5 Br.
Cymma norepb
2P=P +P,6=433+65=4928 Br.
KII/l tpanchopmaTopa mpu HOMHHAIBHOM Harpyske:
P -ZP 220-295-498
P 220-295

=092.

Tema 1.9. 3agaua Ne 8
Tpex¢azHblil aCHHXPOHHBIN IBUraTeNlb C KOPOTKO3aMKHYTBIM POTOpOM eIuHOM cepun A(02-
92-6 umeer cnenyromye TEXHUYECKNE XapaKTEPUCTUKN: HOMUHAJIbHAS! MOITHOCTD Ha By Prow = 75
kBT, HOMuHanpHOE HanpspkeHue Unow = 220/380 B, HOMUHAIBHOE CKOJIBXKEHUE Syom = 0,015, KITJI
1n=92,5%, k03(p(HUIMEHT MOIIHOCTH IpPU HOMMHAIBHOW Harpyske cos¢, =092, xpaTHOCTb

nyckoBoro toka Ki = 6; kparHocts myckoBoro momeHta Ky = 1,1, KpaTHOCTP MaKCUMalabHOTO
MOMeHTa A = 1,8. onpeaenuT HOMHUHAIBHBIN, MAKCUMAIBHBIN W ITYCKOBOW BPAIIAIOIINE MOMEHTHI,
(a3HbI, TUHEHHBIN U MYCKOBOW TOKM MPU HOMHHAILHOW HArpy3Ke, MOTePU SHEPTHH JBUTATEIIS.
Pemenne:

OnpenenseM 4acToTy BpallleHUs] MarHUTHOTO 1oJisl. Yucio map mosrocoB IBUTATENs yKa3aHo B

0003HaueHUU TUTa ABUTaTeNs (p = 3); st equHOM cepuu A2 vactora Toka f = 50 I'ti, Torga
n, =60f/p=60-50/3=1000 06/MuH.
Uwmcno 060poTOB poTOpa MPH HOMUHAIIBHOM HArpy3Ke M IPH U3BECTHOM CKOJIBKCHUU
n, =n, -(1—5)=1000-(1-0,015) =985 06/muH.
Bpamaronye MOMEHTBI:

-  HOMHUHAJIbHBIN
M, =955-P, In,.,, =955-75000/985="727 Hwm;
- MaKCHMaJIbHBINA
M, =AM, =18-727=13088 H-m;
- IIyCKOBOH

M, =K, -M, =11-727=799,8 H'm.

U3 dopmyner mommoctn P, =3U 1, cos¢@ ONpenenseM HOMHUHAIBHBIA (BasHbli TOK B

HOM

00MOTKax cTaTopa nNpu COCAMHCHUU «TPCYTOJIbHUK»
P, 8108l

1 = — _
drom
3U¢ " COo8 ¢HOM 3 ' 220 : 0,92
JInHetHBIN HOMUHAIBHBIN TOK:
I."IHOM = \/gllj;Ho,w = 1a73 . 133,5 = 231 A

YMHOKas1 JIMHEHHBIA TOK Ha KPATHOCTH ITyCKOBOT'O TOKA, MOIY4aeM ITyCKOBOM TOK:

335 A.



I,=K,-1,, =6-231=1386 A.

OOmme morepu ABUTaTessl COCTABISIIOT PA3HOCTh MEXIY MOTPeOssieMONM M HOMHHAJIBHOMN
MOIIHOCTBIO:
P=P —-P,  =81081-75000=6081 Br.

HOM

Tema 1.8. 3agaua Ne9
JIBurarenb MOCTOSHHOIO TOKAa C MOCIEIOBATEIILHBIM BO30Y)KICHHEM BKIIOYEH B CETh C
HanpspkeHueM U = 220 B u npu HOMHHaIbHOM BpaujaroieM MoMeHnTe Myow = 101,7 H-M pa3BuBaer
4acTOTY BpaleHUs nxon = 750 06/Mun; KIIJI nBurarens 7 =75 %. ConpotuBiaeHus: 0OMOTKH sIKOps

Ry = 0,443 Owm, ooMoTku BO3OyxkaeHus Ry = 0,197 Owm, myckoBoro peocrara R, = 1,17 Owm.
OTIpEACNIUTh HOMHUHAIBHYIO, MOTPEOIIEMYI0 U SJICKTPOMArHUTHYIO MOIIHOCTH, Bpallaloiuit
MOMEHT ITPH ITyCKE, €CIIM COOTBETCTBYIOIICE YBEIMUCHUE TOKA IIPUBOINT K YBEIIMICHUIO MATHUTHOTO
noroka B 1,2 pasa.
Pemenue:
HoMuHanpHy0 MOITHOCTh HAXOUM U3 YPaBHEHUS:
M., =955P,,, 1,

HOM
OTKyJla

P, = Mo P JOLT 0 _ g .
“ 9,55 9,55

[ToTpebiisiemast MOIITHOCTH:

P, =P, /n=8000/0,75=10666 Br.
Tok sikopsl B ABUraTese Mociae0BaTesIbHOrO BO30YKICHUS paBEH TOKY B LIENH BO30YXKIEHUS U
MOTPeOIIEMOMY TOKY:
I,=1,=1,=P /U, =10666/220=485 A.
S/1C 06MOTOK sIKOpSI:
E ,=U,, —1,R,+R,)=220-485-(0,443+0,197)=189 B.
SHGKTpOMaFHI/ITHa}I MOIIHOCTH:
P, =E,I, =189-485=9166 Br.

HOM

ITyckoBoii TOK:

I, = Ui 220 =121,5 A.

""(R,+R)+R, (0443+0,197)+117
KpatHOCTB MycKOBOTO TOKa:

K,=1,1,, =1215/485=25.
Bpamaromuyii MOMEHT TpU MyCKE W BO3PACTAHMM TOKa B 2.5 pa3za NMPUBOJIUT K YBEIUYCHUIO
MarHMTHOTO MoToKa B 1,2 pasza:

HOM

M, =c,12®-2,51, =3-101,7=305 H'm.

Tema 2.1. 3agaua Nel0
HaiiTn compoTuBieHUE HArpy3kd TpH MPSMOM BKIIOYCHHHM OHOAA TPH HANPSHKEHUU
uctouHuKa NuTaHus Unr = 12 B, Hanpsiokenuun Ha auone U, = 0,4 B u Toke B nenu I = 10 MA.

Pemenne

1) OmnpenensiemM HanpsKEHUE Ha HarpysKe:
Un= Unin — U;[ =12 - 0,4 = 13,6 B.

2) OnpenensieM COPOTUBIIEHUE HATPY3KH:

Ru= U/l

Ry=13,6/(10-107) = 1,36 kOm.

Tema 2.1. 3agaua Nell



[Ipu n3menenuu npsMoro HanpsixeHus Ha quoje ot 0,1 o 0,5 B, npsiMoit TOK U3BMEHUIICS OT

20 mo 60 w™A. Ompeaenutrb KpPyTU3HY BOJIBTAMICPHOW XapaKTEPUCTUKH JHOJA U €ro
muddepeHIaIbHOe CONPOTUBIICHHUE.

Pemenne:
1) OnpenenseM n3MEHEHUE HANPSKEHUS:
AU=0,5-0,1=04B.
2) OmnpenensieM U3MEHEHHUE TOKa:
Al =60 - 20 =40 MA.
3) OmpenensieM KpyTU3HY XapaKTePUCTUKU:
S=Al/AU,
S =40/0,4 =100 MA/B.
4) nddepeHunanbHOE CONMPOTHBIICHHUE:
Rugp = AU/AL
Ruug = 0,4/40-10° = 100 Owm.

Tema 2.3. 3agaua Nel2
Koadduuments! yeunenus TpexkackagHoro ycunutesst paBHbl: Kys1 = 40; Kus2 = 60 11 K3 =

80 nb. Haiitu ko3 puurieHT ycuneHus: yCuanTess.

Pemenue
1) Jlorapudmuyeckuit Ko3)HUIHEHT yCUIICHHUS:
K6 = Kyo1 + Koz + Kies,
Ky=40+ 60 + 80 =180 1b.
2) OnpenenseM kodppuiuent ycuinenus K u3 Gopmyisl:

K6 = 201K,
IgK = K;6/20,
IgK = 180/20 =9,
K=10°.

2.2. OueHo4YHbIe CPeICcTBA I IPOMEKYTOUHOM aTTecTaAluu
KOMIUIEKT OLIEHOYHBIX CpPEACTB NpPEIHA3HA4YEH AJI1 KOHTPOJS U OLEHKU PE3YJIbTAaTOB OCBOEHUS

yuebHoi pucruminael OIL.03 QJIEKTPOTEXHUKA U DJIEKTPOHUKA 1o cnenuaibHOCTH
25.02.08 DxcniryaTanusi 0eCIMJIOTHBIX ABUALIMOHHBIX CHCTEM

OneHka ocBOeHHUS 00pa30BaTeIbHON MPOTrpaMMBI IIpeTyCMaTPHBACT Clady SK3aMeHa.

Bomnpock! a5 mpoBeieHs] TPOMEKYTOUHOM aTTecTaluu (3K3aMeH).

Nk Lo -

10.

I1.

DneKTprYecKoe MoJie: onpeeieHre, XapakTepUCTUKH, Tpaduueckoe H300pakeHue.
BsaumopeiicTBre 3aps10oB B deKTpuiIeckoM nosie. 3akoH Kyona.

3akoH Oma /1151 yyacTKa U JUIs BCEH LIeTIH.

DJIeKTpUYEecKas Lenb. DJIEMEHTBI dJIEKTPUUYECKON LIECTH.

Pexumbl pabOThI 371€KTPUUECKOM LIETH.

3akonsl Kupxroda u ux npuMeHEeHHE K pacyeTy JICKTPUICCKUX IICTICH.

[TocnenoBarenbHOE COEUHEHNE PE3UCTOPOB B ANEKTPUUECKOM LIETH: CXeMa COCIMHEHHUS, €ro
CBONCTBA.

[TapannensHoe coeAMHEHHE PE3UCTOPOB B DJIEKTPUUECKOW LIETIH: CXEMa COEAUHEHUS, €ro
CBONCTBA.

CMmenranHoe COeAMHEHUE PE3UCTOPOB B AJICKTPUUECKOM LIETIH.

IlocnenoBarenpHOE COEUHEHNE KOHACHCATOPOB B AJIEKTPUUECKOM LEMH: CXEMa COCUHEHHUS,
€ro CBOKMCTBA.

[lapannenpsHOEe COEIMHEHHE KOHJEHCATOPOB B AJIEKTPUYECKOM LIENH: CXE€Ma COEMHEHMS, ero
CBOIICTBA.



12.

13.
14.

15.

16.

17.

18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

MarnutHoe moJje: onpejneiaeHue, XapakTepUCTHKU U rpaduueckoe nzodpaxenue. CpoiicTa
MarHMTHOT'O TOJIS.

MarnuTHsble neny. Pacuer MarHUTHBIX LETEH.

[Monmyuenue cunycoupanbaoit DJIC. YpaBHenus u rpaduku cunyconnansaeix JJ[C, Toka u
HanpspkeHus. [lapameTpsl CMHYCOMIANBHOTO TOKA.

[enp mepeMEHHOrO0 TOKAa C AaKTUBHBIM COINPOTUBICHUEM, KaTyIIKOH HHIAYKTHUBHOCTU U
KOHJICHCATOPOM.

ens nmepeMeHHOro TOKa C peajbHOM KAaTYIIKOW: CXeéMa 3aMEIEHHUs LIENH, BBIPAKEHUS IS
TOKAa M HaNpsUKEHUs, BEKTOPHAs JuarpaMMa LENu, TPEYroJbHUKH CONPOTHUBICHUN H
MOIIIHOCTEH.

Ilens mepeMEHHOI0 TOKA C PEAIbHBIM KOHAECHCATOPOM: CXeMa 3aMEILEHUs LEHU, BBIPAKCHUS
JUIsl TOKa M HalpsDKEHUs, BEKTOpHAas AuarpamMma LEeNu, TPEyrojJbHUKU CONPOTHUBIECHUN U
MOIIIHOCTEMH.

Hepa3sBeTBieHHast 1ienb IEPEMEHHOT0 TOKA C aKTUBHBIM U PEAKTUBHBIMU 3JIEMEHTaAMH: CXEMa
LIEeNY, BBIPAXKCHUS Ui TOKAa M HANPSIKEHWs, BEKTOPHBIE JMAarpaMMbl LEMH, TPEYrOJbHUKU
COITPOTUBJICHUI Y MOILIHOCTEM.

Coenunenue ¢a3 MPUEMHUKOB SHEPIHU MO cXeMe "3Be3na': cxema coeAMHEeHUs, Ga3Hble U
JMHEMHbIE HANpPSKEHUsI U TOKU, COOTHOIICHUS MeX1y HUMU. BekTopHas nuarpaMma 1enu u
€€ IIPUMEHEHHUE K PacyeTy TOKA B HYJIEBOM IIPOBOJIE.

Coenunnenue a3 NPUEMHUKOB SHEPTUU 10 CXEME "TPEeYrobHUK'": CXeMa COeJuHEHHUs], (pa3HbIe
Y JIMHENHBIC HAIPSKEHUS U TOKH, COOTHOILIEHUS MEXy HUMU. BeKTopHas quarpamma Lenu 1
€€ IIPUMEHEHHUE K pacyeTy JIMHEHHBIX TOKOB.

MoutHocTh Tpex(a3Hoii Lenu u ee pacuer.

HazHavenue, ycTpoCTBO M IPUHLIAI IEUCTBHSI MAILIMH IIEPEMEHHOIO TOKA.

ITyck B X0, peryaupoBaHue 4acToThl BpamieHus A/ll.

Haznavenwe, ycTpoCTBO M IPUHLIMI IEUCTBHSI MAILIMH IOCTOSTHHOTO TOKA.

ITyck B X0, perynupoBanue 4actoTsl Bpamenus IIT.

W3mMepeHnue HanpsiKeHUsl U TOKa.

W3Mmepenne MOILHOCTH.

DJIEKTPOHHO — JBIPOYHBIN NEPEXO.

[TonynpoBOIHUKOBBIE TMOBI: KiIaccu(uKanus, MapkupoBka, BAX.

TpaH3uCTOPBI: HA3HAUYEHUE, TPUHIUI I€UCTBUS, CXEMbI BKIIOUESHHS.

Tupucropsl: Ha3HaUeHUE, IPUHIMUT JelcTBUA, BAX.

Beinpsamurenu.

CrinaxwuBaromuii puiabTp.

Crabunuzatop.

ONEeKTPOHHBIN YCUIINTEND.

[TonsiTHEe 00 3JIEKTPOHHOM IreHepaTope.

['eneparop mua000pa3HOTO HANPSHKEHUS.

OO0ume cBefieHHs: 00 MHTErpaJIbHBIX CXeMaxX MUKPO3JIEKTPOHUKH.

Paccmorpeno Ha  3acemanuu
IHIK gucmummma 'O u UC
[TpoTokon Ne

«_» 202__r.
[Ipencenarens MK
/Tumodeena E.N./

DKx3aMeHalMoHHbIN ouiet Ne 1
10 JUCLHUIUINHE
DNEeKTPOTEXHHUKA U 3JIEKTPOHUKA
2 Kypc

YTBepxkmaro 3aM. AHpPEKTOpa I0

VP

« » 202 T
/Brnagumupos J[.A./

HHcTpyKuus 11 00y4al0IuXcs

BuumatenbHO mpounTaiite 3amaHue. OCMBICTUTE W BBINOJHUTE MPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms BoinonHenus 3aganus — 0,3 yaca




IIpakTH4yeckoe 3a1aHue

[ToTpeburenp, COEIUHEHHBIH IO CXEME «3Be3[a» (Harpy3ska paBHOMEpHas), BKIIOUEH B
Tpexpa3Hyl0 CEThb IEPEMEHHOI0 TOKa C JCHCTBYIOIIMM 3HAYEHUEM JIMHEHHOIrO HamlpsKeHUs
U,=380B. Koaddunment morraoctu Harpy3ku cos ¢ = 0,5, Tok B dase Iy = 22A. N3o00pasure cxemy
uenu. OnpeaenuTe NOJHYH0, aKTUBHYIO U PEAKTUBHYIO MOIIHOCTH HAarpy3KH.

TeopeTndeckoe 3a1anne

1) DBnexTpudeckoe moJie: OIPEeICHIE, XapaKTePUCTUKH, Tpadraeckoe n300pakeHue.
2) llenb mepeMEHHOTO TOKA C PealibHBIM KOHJICHCATOPOM: CXeMa 3aMEIICHUS 1ICTH, BEIPAXKCHUS JUII TOKa U
HaIIPsDKEHMS], BEKTOPHAs JuarpaMMa LEeu, TPEyTroIbHUKN COMPOTUBICHUNA U MOIIIHOCTEM.

/Tumodeena E.I./

PaccmMoTpeno Ha  3acenaHuM

IHK gucoummma 'O u UC

IIpotokom Ne

«__» 202__ 1.

[Ipencenarens ITIK
/Tumoeena E.I./

DKk3aMeHaMoHHbIN Oner No 2
10 JUCLUIUINHE
DNEeKTPOTEXHHUKA U 3JIEKTPOHUKA
2 Kypc

VYTBepxnaro 3aM. AUpPEKTOpa IO
YP
«_» 202 T

/Bnagumupos JI.A./

NucTpykuus st 00y4aonuxcs

BaumarensHO mpounTaiite 3amanue. OCMBICTUTE W BBITIOJHUTE MPAKTUYECKOE 3aJaHHE.
OTBeTbTE YCTHO HAa TEOPETHUUECKYIO YaCTh 3aJaHusl.

Bpewms Beimonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHue

ACWHXPOHHBIH 3JICKTPOJBUTATENh C KOPOTKO3aMKHYTBIM POTOPOM HMEET CIICIYIOIINe
HOMHHAJIILHBIC JAHHBIE: MOIITHOCTh Ha Baly Puow = 4,5 KBT; ckopocTh BpateHus nuon = 144006/MuH.
OnpenenuTb HOMUHAJIBHBINA BpAIIAlOIIU MOMEHT, HOMUHAJIBHOE CKOJIBKEHHUE.

TeopeTndeckoe 3a1anne

1) BzammopeiicTBuE 3apsSA0B B dIIEKTPUIECKOM 1osie. 3akoH Kyona.
2) Coenunenne (a3 MPUEMHUKOB SHEPTUH 1O cxeme "3Be3na’: cxeMa COoeJMHEHUs, (a3Hble U JIIMHEHHbIE
HaNPSHKEHUS U TOKH, COOTHOILIEHUS MEXTY HUMHU.

/Tumodeena E.1./

PaccMoTpeHo Ha  3acenaHuM

IHK gucrummua 'O n UC

IIporokom Ne

« _» 202__ .

IIpencenarens MK
/Tumodeera E.J./

DK3aMeHaMOHHbBIN Ommner Ne 3
10 JUCHHUIUIMHE
DNEeKTPOTEXHHUKA U IJICKTPOHUKA
2 Kypc

YTBepkaao 3aM. JUpeKTopa o

YP

« » 202__ T
/Bnagumuposn JI.A./

NucTpykuus st 00y4aouuxcs

BaumatensHOo mpounTaiite 3amaHue. OCMBICIUTE U BBINIOJHUTE TMPAKTHUECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUUECKYIO YaCTh 3aJJaHUsI.

Bpewms Beimonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHue

Tpanchopmatop MOAKIIOUMIN K CETH TepeMeHHOro Toka HampspkenueM U = 220 B. Tok

HNEpBUYHON OOMOTKH [1 =

tpanchopmartopa P = 1 kBr, a KIIJ] Tpancdopmaropa n = 0,8.

TeopeaneCKoe 3agaHue

1) 3axon Oma 11 yyacTka U 7S BCe IIeTu.
2) Coenunenne (a3 MPUEMHUKOB DHEPTHU TO CXeMe "TpPeyroJpHUK'": cXxeMa coeauHeHUs, (asHble U

7,1 A. Onpenenuth COS @1 €cClii MOIIHOCTh BTOPUYHOU OOMOTKE




JINHEHHBIC HaIlpsOKEHUSA W TOKH, COOTHOIONCHUA MEXKIAY HHUMH. BCKTOpHaﬂ auarpaMMa Oemnm m €€
MNPUMCHCHHUC K pACUCTY JIMHECHHBIX TOKOB.

/Tumocgeena E.I./

Paccmorpeno Ha  3acemaHuu

THK pucurmmma 'O u UC

IIpoTtokon Ne

«__» 202__r.

[Ipencenarens MK
/Tumodeesa E.I./

DK3aMeHalnoHHbIN Omier Ne 4
[0 JUCIUTUINHE
DIEKTPOTEXHHUKA U JICKTPOHUKA
2 Kypc

VYT1Bepxnato 3aM. AUpEKTOpa Mo

VP

« » 202 1.
/Brnagumupos J[.A./

HHcTpyKuMs 11 00y4al0IuXCs

BaumatenbHO mpounTaiite 3amaHue. OCMBICIMTE W BBINOJHUTE IMPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO Ha TEOPETHUECKYIO YaCTh 3aJIaHUs.

Bpewms Beimonnenus 3ananus — 0,3 gaca

IIpakTH4eckoe 3a1anue

Hamnpsixenue na Bxoae ycwiurens Usx = 20 MB. Omnpeaenutb MOIIHOCTh Ha BBIXOJE
YCUJIMTEIIS, €CJIM €r0 CONPOTHUBIICHHE HArpy3ku Ry = 25 OM, a xo3dUIHMEHT yCHICHHUS TIO

HanpspkeHuro Ko = 25.
Teopernueckoe 3axanne

1) DOnektpryeckas Leb. DIEMEHTHI ANEKTPUUECKON LIEIH.
2) MouHocTb Tpexda3zHoH Lenu U ee pacyer.

/Tumodeena E.1./

PaccMoTpeHo Ha  3acenaHuM

MUK mquctumams 'O u YUC

IIporokom Ne

« _» 202__r.

[Ipeacenarens [TLK
/Tumodeena E.I./

DK3aMeHaIMOHHbBIN OmneT Ne 5
10 JUCIUTUINHE
DNEKTPOTEXHHUKA U AJIEKTPOHUKA
2 xypc

YTBepkaaro 3aM. JuUpeKTopa Io

VP

« » 202__ T
/Brnagumupos JI.A./

NucTpykuus st 00y4aonuxcs

BuumarenpHo mnpounTaiite 3amaHue. OCMBICIUTE U BBINOJIHUTE NPAKTHUUECKOE 3aJIaHUE.
OTBeTHhTE YCTHO HA TEOPETUYECKYIO YACTh 3aJaHUSI.

Bpewms Beimonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHue

Porop acuHXpoHHOrO nmBHraTeNs Bpamiaercs ¢ dactotod 1440 o0/MuH; IBUTATENH
MOTpeOIIAeT U3 CETH MOIIHOCTh 55 KBT. OnpeaenuTe MOIHOCTH Ha BaJly JBUTATENS U pa3BUBAEMbIN
MOMEHT, €CJIM CYMMapHbIe MIOTEPHU B ABUTATENEC paBHBI 5 KBT.

TeopeaneCKoe 3aJaHue

1) Pexumbl pabOThI 3JCKTPUICCKOM TICTIH.
2) Ha3HaueHue, ycTpOHCTBO U NPUHIIMIT ACHCTBIS MAallIH IEPEMEHHOTO TOKA.

/Tumogeena E.I./

Paccmorpeno Ha  3acemaHuu
IHIK gucmummma 'O u UC
[Ipotokom Ne

« » 202 1.

Tpencenatens K

DK3aMeHaIMOHHBINA OmneT Ne 6
10 JUCLUTUINHE
DNEeKTPOTEXHHUKA U 3JIEKTPOHUKA
2 Kypc

VYT1Bepxknato 3aM. DUpEKTOpa Mo

VP

«_» 202 r.
/Brnagumupos J[.A./




/Tumogeena E.I./

HHcTpyKuMA 11 00y4al0IIuXcs

BuumatenbHO npountaiite 3agaHue. OCMBICIUTE M BBINOJHUTE MPAKTHUECKOE 3aJlaHue.
OTBeTbTE YCTHO Ha TEOPETHUECKYIO YaCTh 3aaHusl.

Bpewms Beimonnenus 3ananus — 0,3 yaca

HpaRaneCRoe 3aJJaHHuC

Onpeznenute akTUBHYIO MOILIHOCTh TpeXx(a3HOro morpeOuTens, COeIMHEHHOTO 3BE3/0ii,
MMEIOIIET0 B KXo (pa3e akTUBHOE WM MHIYKTHBHOE COMPOTHUBICHUS. [loIHOE COMpOTHBICHHE
¢a3zbl paBHO 10 OM, ko3P uIHMEeHT MoIHOCTH (asbl cos ¢ = 0,7. Jluneiinoe HanpsbkeHne ceTd Usou

=380 B. M3o00pa3ute cxeMy Lemnu.
TeopeTuueckoe 3aganue

1) 3akonsl Kupxroga u ux npuMeHeHNE K pacueTy dJIeKTPHYECKHUX LeTeH.
2) Ha3nauenue, ycTpoHCTBO U MPUHIMI JCHCTBIS MALIKH TOCTOSIHHOTO TOKA.

/Tumocgeena E.I./

Paccmorpeno Ha  3acemaHuu

IHK gucrurmmma 'O u UC

[IpoTokon Ne

« » 202_r.

[Ipencenarens ITIK
/Tumogeena E.I./

DK3aMeHalMOHHLIN OueT Ne 7
110 JUCIIUITJINHC
DIIEKTPOTEXHUKA U JIEKTPOHUKA
2 Kypc

VYT1Bepxnato 3aM. AUpEKTOpa Mo

VP

« o » 202 1.
/Brnagumupos J[.A./

HHcTpykuus 1 00y4aoumuxcst

BuumatenbHO mpounTaiite 3amaHue. OCMBICIUTE W BBINOJHUTE MPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms Boinonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3axanue

JUid 3a1aHHOM LIENM ONPEJENUTh TOKU Ha BCEX YYacCTKax M HANPSDKCHUE Ha 3aXUMax. R; =2
OMm, R2=4 Om, R3=40M, R4=300m, =10 A.

(o)

4

Y
o — |

TeopeaneCKoe 3agaHue

{ )

R2 e

R | I

1) TlocnemoBarenbHOE COSAMHEHUE PE3UCTOPOB B AJIEKTPUUECKOM LIEMU: CXeMa COSAUHEHMS, €TO CBOMCTBA.
2) Ilyck B xoA, peryl1upoBaHU€E 4acTOThI BpamieHus A/l.

/Tumocgeena E.N./

Paccmorpeno Ha  3acemanHuu

IHK gucrummma 'O u UC

[TIpoTokon Ne

«_» 202_r.

[Ipencenarens ITIK
/Tumogeesa E.I./

DK3aMeHalMOHHBIN OuneT Ne 8
110 JUCIIUITIJINHC
DIIEKTPOTEXHUKA U AJICKTPOHUKA
2 Kypc

VYT1Bepxnato 3aM. AUpEKTOpa Mo

VP

« » 202 r.
/Brnagumupos J[.A./




NHcTpykuus s 00y4aouuxcs

BuumarensHo mnpouuTaiite 3amaHue. OCMBICIUTE U BBIIOJHUTE MPAKTUUYECKOE 3aJaHUE.
OTBeThTE YCTHO HA TEOPETUYECKYIO YACTh 3aJaHUSI.

Bpewms Bemonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHnue

K mapannensHoMy coenuHeHuto u3 AByx KouaeHcaTopoB C1 = 9 Mk® u C; = 3 mMx®d
MOCIIEIOBATENBHO MOAKIIOUeH KoHaeHcatop C3 = 6 Mk®D. M300pa3ute cxemy LN U OMpPENeInTe
3apsiy Oarapeu npu Hanpspkenun S0 B.

Teopeaneckoe 3agaHue

1) Hapa.]'IJ'ICJ'ILHOG COCIMHCHUC PC3UCTOPOB B 3J'ICKTpI/I‘leCKOI71 nenu: cxemMa COCAMHEHUs, €0 CBOICTBA.

2) W3mepeHue HaNpsKEHUS U TOKA.

/Tumodeena E.I./

Paccmotrpeno Ha  3acemanuu

IHK gucoummma 'O u UC

IIpotokon Ne

«_» 202 .

[Ipencenarens [TIK
/Tumogeena E.I./

DK3aMeHaIMOHHKIH Omitet Ne 9
0 JUCIUTUIMHE
DNEeKTPOTEXHHUKA U JIEKTPOHUKA
2 Kypc

VYTBepxaaro 3aM. AHpPEKTOpa IO

VP

« » 202 T
/Brnagumupos J[.A./

NucTpykuus st 00y4aonuxcs

BuumatenbHo mpountaiite 3amaHue. OCMBICTMTE W BBINOJHUTE MPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO Ha TEOPETHUECKYIO YaCTh 3aJaHUsl.

Bpewms Boinonnenus 3ananus — 0,3 gaca

IIpakTH4yeckoe 3ajanue

OnpenennuTs 5KBUBAJICHTHOE CONPOTHUBIIEHHUE JIEKTPUUECKOM LIENHU 1 TOK B HEPA3BETBICHHOU

menu, ecni R1 =2,5 0Om, R2=6 OM, R3 =2 OM, R4= 1,5 Om, U = 55 B.

TeopeTndeckoe 3a1aHne

Rl

U R2 R3

R4

1) TIlocnenoBaTenbHOE COEAMHEHUE KOHIEHCATOPOB B JJIEKTPUYECKOW IIEMH: CXEMa COEIMHEHHS, €ro

CBOWCTBA.

2) IlomympoBOXHUKOBBIE AWOJBI: KiTaccuuKaIms, MapKupoBka, BAX.

/Tumodeena E.I./

Paccmorpeno Ha  3acemaHuu

THK gucurmmmma 'O u UC

[Ipotokon Ne

«_» 202_r.

[Ipencenarens MK
/Tumodeena E.I./

DK3aMeHanMoHHkbI Omiter Ne 10
[0 JUCIUTUINHE
DIEKTPOTEXHHUKA U DJICKTPOHUKA
2 Kypc

VYT1Bepxnato 3aM. AUPEKTOpa Mo

VP

« » 202 1.
/Brnagumupos J[.A./

HHcTpykuus 11 00ydaouuxcst




Bunmatenbsno HquHTaﬁTe 3aJaHuc. OCMBICTIUTE YW BBITIOJIHUTE IIPAaKTUYCCKOC 3aaaHHucC.

OTBeTbTE YCTHO Ha TEOPETHUECKYIO

4acCTb 3aJaHus.

Bpewms BoinonHenus 3aganus — 0,3 yaca

IIpakTH4eckoe 3a1aHue

Tpu MHIYKTUBHBIE KATYIIKU C aKTUBHBIM CONPOTUBIIEHUEM R = 34,2 OM U HUHIYKTUBHBIM X1
= 23,5 OM COeTMHEHHI 110 CXEME «3BE€3/1a» U MOJKIIIOUEHBI K HICTOYHHUKY TPeX()a3HOTO HATIPSKEHUSI.
AxTuBHasg MoIIHOCTh B ¢aze Py = 1,6 kBT. Onpenenuts AeicTByIOLUE 3HAUYCHUS JIMHEHHOTO U

(azHoro HanpsHKEHUH, ToKa B (haze.
Teopernyeckoe 3a1aHne

1) IlapamnensHOE COEIMHEHUE KOHECHCATOPOB B DIIEKTPUUYECKOM IIETIH: CXeMa COCIUHEHUS, €r0 CBONCTBA.
2) TpaH3ucTophl: HA3HAYEHUE, MPUHIIUI TEUCTBUS, CXEMbI BKIIOUEHHS.

/Tumodeena E.I./

Paccmotrpeno Ha  3acemanuu

IHK gucoummma 'O u UC

IIpotokon Ne

«_» 202 .

[Ipencenarens [TIK
/Tumogeena E.I./

Ox3aMeHalMoHHbIN Omer Ne 11
0 JUCIUTUIMHE
DNEeKTPOTEXHHUKA U JIEKTPOHUKA
2 Kypc

VYTBepxaaro 3aM. AHpPEKTOpa IO

VP

« » 202 T
/Brnagumupos J[.A./

NucTpykuus st 00y4aonuxcs
BHI/IMaTeHI)HO HpO'—IHT&fITC 3adaHUc. OCMI)ICJ'II/ITC WU BBIIIOJIHUTC HpaKTI/I‘ICCKOC 3aaHUC.

OtBeThTE YCTHO Ha TCOPETUICCKYIO

4acCTb 3aaHusl.

Bpewms Boinonnenus 3ananus — 0,3 gaca

IIpakTH4yeckoe 3axaHue

[lepuunass oOmoTka TpaHcopmaTOopa TONKIIOYEHA K
HanpspkerueM U =220 B. K tpem BTOprYHBIM 0OMOTKaM TpaHchopMaTopa wi, wz, w3, MOJKIOUYEHBI
PE3UCTOPHI C conpoTuBIeHUEM R = Ry = R3 =20 OM, B KOTOpbIX Npoxo T Toku 1 = 0,25 A, I, =
0,315 A, 5= 0,6 A. OnpeaenuTb KO3QGUIUEHTH TpaHCPOPMALIUH JIUISI TPEX BTOPUYHBIX OOMOTOK

TeopeaneCKoe 3aJJaHUuC

CETH TIEPEMCHHOIO TOKa

1) MarsauTHOe moie: onpeaeneHne, XapakTepUCTUKU U rpaduyeckoe n3odpaxeHue. CBoiicTBa MarHUTHOTO

T10JIA.

2) VYcunuTenu: Ha3HaYEHHUE, KIACCH(PHUKAIIHS.

/Tumocgeena E.N./

Paccmorpeno Ha  3acemaHuu

THK gucrurmmmma 'O u UC

[Ipotokon Ne

« » 202_r.

IIpencenarens MK
/Tumogeesa E.I./

DK3aMeHaMoHHbI Omiter Ne 12
10 JUCIIUITJINHEC
DIEeKTPOTEXHHUKA U DJICKTPOHUKA
2 Kypc

VYT1Bepxnato 3aM. AUpEKTOpa Mo

VP

« » 202 T
/Brnagumupos J[.A./

HHcTpyKUMSA 11 00y4al0IIuXcst

BuumatenbHO npountaiiTe 3agaHue. OCMBICIUTE M BBINOJHUTE MPAKTHUECKOE 3aJlaHuE.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aaHusl.

Bpewms Beinmonnenus 3aganus — 0,3 yaca

IIpakTH4Yeckoe 3a1aHue

Tpex¢azHblil aCHHXPOHHBIN AIEKTPOABUTATENh C KOPOTKO3AMKHYTHIM POTOPOM Pa3BUBAET
MOIIHOCTh Ha Bany Puow = 20 kBt nipu KIIJ[ # = 0,88. Uucno nomtocoB p = 3, CKOJNBXKEHUE Suom =




0,03 OnpenennTb CKOpPOCTh BpalICHHUA MArHUTHOI'O II10JIA, MOIIHOCTDb HOTpC6J'IeHI/I$I OHCPI'uu,

CKOPOCTb BpAIICHUs POTOPA.
TeopeTuueckoe 3aganue

1) Ilyck B xoa, peryaupoBanue yactotsl Bpamenus AIIT.

2) DIeKTpUdIecKre TeHePaTOPHI.

/Tumodeena E.I./

Paccmotrpeno Ha  3acemanuu

IHK gucoummma 'O u UC

IIpotokon Ne

«_» 202_r.

[Ipencenarens ITIK
/Tumodeesa E.J./

Ox3aMeHalMOHHbIN Omer Ne 13
10 JUCLUIUINHE
DNEeKTPOTEXHHUKA U 3JIEKTPOHUKA
2 Kypc

VYTBepxnaro 3aM. AUpPEKTOpa IO
YP
« » 202 1.

/Bnagumupos JI.A./

NucTpykuus st 00y4aonuxcs

BuumatenbHo mpountaiite 3amanue. OCMBICTUTE W BBINOJHUTE MPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUUECKYIO YaCTh 3aJaHusl.

Bpewms Bemonnenus 3aganust — 0,3 yaca

IIpakTH4yeckoe 3a1aHue

Jnsi OTHOTIONYTIEPUOIHOTO BBIPSMHUTEIS ONPEACTUTh Hanpspkerue Up, ecnu aMIuuTyaa
HAIPsHKEHUS IIEPBUYHONM 00MOTKH TpaHchopMmaTopa Uim = 220 B, koabdunment rpanchopmanuu n
9

= 1,43.
Teopernueckoe 3aganue

1) MarunuTHOe ToNe: omnpeesieHre, XapaKTePUCTHKH U Ipaduueckoe nzoopaxenue. CBoHcTBa MAarHUTHOT'O

TIOJIA.

2) OpmHo(azHble BRIIPSIMHUTENN: CXEMBI BKJIIOYCHNUS, BDEMEHHBIE TUarpaMMBbl, TapaMeTphl.

/Tumodeena E.1./

Paccmotrpeno Ha  3acemaHuu

MUK quctumaus 'O u UC

IIporokon Ne

« » 202_r.

[Ipeacenarens ITIK
/Tumodeena E.J./

Dx3aMeHaInoHHbIH OmneT Ne 14
10 JUCIUTUINHE
DJIEKTPOTEXHUKA U JIEKTPOHUKA
2 Kypc

YTBepkaaro 3aM. JuUpeKTopa o

VP

« » 202__ T
/Bnagumupos JI.A./

NucTpykuus st 00y4aonuxcs

BuumarenpHo mnpounTaiite 3amaHue. OCMBICIUTE U BBIIIOJHUTE MPAKTUUYECKOE 3aJaHUE.
OTBETBHTE YCTHO HAa TEOPETUYECKYIO YACTh 3aJaHUs.

Bpewms Beimonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHue

[IpoBoAMMOCTH TpeX Hapaineibhbx BeTseil G = 0,012 Om™!, G2 = 0,02 Om™!, G3 = 0,06 Om°
!, Tox B HepasBeTBNEHHOM yacTy neru I = 4,8 A. OnpeenuTh NPUI0KEHHOE HATIPSKEHHUE, TOKU B

BCTBX.
TeopeaneCKoe 3agaHue

1) Lens mepeMeHHOro TOKa C pealbHON KaTyIIKOW: cXxeMma 3aMEeIleHUs LeNH, BhIpaKEeHUs Uil TOKa U
HalpsDKEHMsI, BEKTOPHAs AUarpaMma LEeHH, TPEyroJbHUKHA CONPOTHUBICHUN U MOIIHOCTEH.

2) CrabunuzaTop.

/Tumogeena E.I./




Paccmotrpeno Ha  3acemaHuu

IHIK gucrummma 'O u UC

[IpoTokon Ne

« » 202_r.

[Ipencenarens ITIK
/Tumodeera E.J./

DK3aMeHaIlMOHHEII Omitet Ne 15
10 JUCIUATUIMHE
DIEeKTPOTEXHHUKA U IJICKTPOHUKA
2 Kypc

YTBepkaao 3aM. JUpEKTopa o

YP

« » 202__ T
/Bmagumupos JI.A./

HNHcTpyKuus st 00y4daommxest

BuumarenbHo mpountaiite 3amaHue. OCMBICIMTE W BBIIOJHUTE MPAKTUYECKOE 3aJaHMUE.
OTBETHTE YCTHO HAa TEOPETUUYECKYIO YaCTh 3a1aHUS.

Bpewms Boinonnenus 3ananus — 0,3 gaca

IIpakTH4yeckoe 3ajanue

K nBuraremnto ¢ mapasnienbHbpIM BO30YKIeHHEM TToABeAeHO Hanpspkenue 220 B. Uemy paBHa
MOIBOJIMAsi MOIIIHOCTb, €CITU TOK SIKOPs paBeH 25 A, a conpoTuBIeHNE OOMOTKHU BO30YykaeHus 80

Om?
TeopeTnyeckoe 3axanne

1) HGHB IIEPEMCHHOT'O TOKa € P€AJIbHBIM KOHACHCATOPOM: CXEMa 3aMCIICHUS LCIIH, BhIPpaXXCHUA JIs TOKa U
HANpPSDKEHSI, BEKTOPHAS IUarpaMMa ey, TPEYroNbHUKH COTPOTUBIICHUN  MOIITHOCTEH.
2) DrexTpuuecKoe MoJe: onpeeNeHne, XapakTepUCTUKH, Tpaduieckoe n3o0paxeHue.

/Tumodeena E.1./

Paccmorpeno Ha  3acemaHuu

IHK gucrummua 'O u UC

[IpoTokon Ne

«_» 202_r.

[Ipencenarens LK
/Tumodeera E.J./

DK3aMeHamoHHbIN Ouaer Ne 16
IO JUCIATUIMHE
DNEeKTPOTEXHHUKA U IJICKTPOHUKA
2 Kypc

YTBepkaaro 3aM. JUpeKTopa Io

YP

« » 202__ T
/Bnagumuposn JI.A./

NucTpykuus s 00y4aouuxcs

BuumarensHo npounTaiite 3amanue. OCMBICIUTE U BBINOJHUTE TMPAKTHUECKOE 3aJlaHUE.
OTBETHTE YCTHO HA TEOPETUUYECKYIO YaCTh 3aJJaHUS.

Bpewms Beimonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHue

B MHOrokackagHOM YCHIIMTENEC WCIONB3YIOTCS YEThIpe YCHIUTEIS C KOd(p(UITUSHTOM
ycunenus 20; 40; 20; u 40 n1b. Halit oOuuii K03 HUIIMEHT yCHIICHUSI MHOTOKACKaIHOTO YCUITUTEIS
U TIEPEBECTHU €r0 B O€3pa3MEPHYIO BEINUYHHY.

Teopeaneckoe 3aJaHue

1) Coenunenue (a3 MPUEMHUKOB 3HEPTHUHU MO cXeMe "3Be3la’: cxema COoequHCeHHS, (a3Hble U JIMHEHHBIC
HaNpsOKEHVs] ¥ TOKH, COOTHOIIEHHWS MEXAy HUMH. BekTopHas AmarpaMma IeNHd W €€ NMPUMEHEHHUE K

pacueTy Toka B HyJIEBOM IPOBOJIE.

2) BzanMopeicTBHE 3apsI0B B dICKTpHUIecKoM moire. 3akoH Kymona.

/Tumodeera E. 1./

Paccmotrpeno Ha  3acemanuu

IHIK gucrummma 'O u UC

[Ipotokon Ne

«_» 202 .

[Ipencenarens ITIK
/Tumodeena E.I./

Dx3ameHanmoHHbINH OuneT Ne 17
10 JUCLUIUINHE
DIIEKTPOTEXHUKA U AJIEKTPOHHUKA
2 Kypc

YTBepxkmaro 3aM. JHpPEKTOpa I0

VP

« » 202 1.
/Brnagumupos J[.A./




HHcTpyKuMA 11 00y4al0IIUXCS

BuumatenbHO mpounTaiite 3amaHue. OCMBICTUTE W BBINOJHUTE IMPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms BoinonHenus 3amganus — 0,3 yaca

IIpakTH4eckoe 3a1aHue

Ha BpIxozme AByXkackagHOro ycwiurens umeercs Hanpsbkenne U = 2 B. Omnpenenutsb
HaIpsDKEHUE Ha BXO/JIE KaXI0ro Kackaja, eciii ycusaeHue neporo kackana Ki = 40 nb, a sroporo K»

=20 nb.
Teopernyeckoe 3a1aHue

1) Coenunenne (a3 TPUEMHHUKOB SHEPTHH 1O CXeMe "TpPEeyroilbHUK': cXeMa COoeAWHEHWs, (a3Hble M
JUHEWHBIC HANPSHKCHUS W TOKH, COOTHOINCHHS MEXJy HHMH. BekTopHas auarpaMMa Ielid U ee
MIPUMEHEHHUE K pacueTy JMHEHHBIX TOKOB.

2) 3akon Oma [y1s yyacTKa U JJi BCed L.

/Tumogeena E.N./

Paccmorpeno Ha  3acemaHuu

MUK auctummms 'O u YC

[Ipotokon Ne

« » 202_r.

IIpencenarens ITIK
/Tumocdeena E.N./

DK3aMeHanMoHHbI OmiteT Ne 18
10 JUCIUTUINHE
DIEKTPOTEXHHUKA U DJICKTPOHUKA
2 Kypc

VYT1Bepxnato 3aM. AUpEKTOpa Mo

VP

« » 202 1.
/Brnagumupos J[.A./

HHcTpyKuMs 11 00y4aiomuxcs

BuumatensHo npounTaiite 3agaHue. OCMBICIUTE U BBINOJHUTE TMPAKTHUECKOE 3aJIaHuE.
OTBeThTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aaHusI.

Bpewms Beinmonnenus 3aganus — 0,3 yaca

IIpakTH4eckoe 3a1aHue

OnpenenuTs BeIIpsMIIEHHOE HanpspkeHue Uy Ha Harpyske JBYXIOIYHNEpUOTHOW MOCTOBOM
CXEMBI BBITIPIMUTENS, €CIIM aMIUTUTya HanmpspkeHus: oOMoTku TpaHchopmaTtopa Uim = 150 B, a
KodpduuueHT Tpanchopmaruu Tpanchpopmaropa n = 2.

TeopeaneCKoe 3aJJaHUue

1) MomHocTs Tpex¢a3HOH Lenu U ee pacyer.
2) DnekTpudecKas Ieb. DIEMEHTHI dJICKTPUICCKOH IETIH.

/Tumodeena E.I./

Paccmotpeno Ha  3acemaHum

IHK gucrummuma 'O n UC

[IpoTokon Ne

« » 202 _r.

[Ipencenarens ITIK
/Tumodeena E.J./

Dx3aMeHarmoHHbIi Ouaer Ne 19
IO JUCIATUIMHE
DIEeKTPOTEXHHUKA U IJICKTPOHUKA
2 Kypc

YTBepxkaao 3aM. JUpEeKTopa o

YP

« » 202__ T
/Bnagumuposn JI.A./

NucTpykuus st 00y4aonuxcs

BaumatensHo mpounTaiite 3amaHue. OCMBICIUTE W BBHINIOJHUTE TMPAKTHUECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms Boinonnenus 3ananus — 0,3 gaca

IIpakTH4yeckoe 3ajanue

Onpenenuts KI1J1 nBurarens nocienoBareabHOro BO30YXKIE€HUS, €CIIM MOIIIHOCTh Ha Bally P2
= 4,5 kBT, nogsoaumoe Hanpspkenue U = 220 B, a notpebnsiemslit Tok 1 = 24,3 A.




TeopeaneCKoe 3aJaHue

1) Haznauenue, ycTpoiCTBO M PUHIIUIT AEHCTBHS MAILIMH IIEPEMEHHOTO TOKA.
2) PexuMbl pabOTHI AIEKTpHUECKOH Tieny. Biussane Harpy3Ku Ha mapaMeTphl TEH.

/Tumodeena E.I./

Paccmotrpeno Ha  3acemanHuu

IHIK gucrumuma 'O u UC

IIpotokon Ne

«_ » 202_r.

[Ipencenarens ITIK
/Tumodeera E.J./

Ox3aMeHalMoHHbIN Ouet Ne 20
0 JUCLUIUINHE
DNEeKTPOTEXHHUKA U JIEKTPOHUKA
2 Kypc

YTBepkaaro 3aM. JUpEeKTopa o

YP

« » 202__ r.
/Bnagumuposn JI.A./

NucTpykuusa s 00y4aonuxcs

BuumarenbHo mnpounTtaiite 3amaHue. OCMBICIUTE U BBIIOJHUTE MPAKTUYECKOE 3a/laHUE.
OTBETHTE YCTHO HAa TEOPETUYECKYIO YACTh 3aJaHUs.

Bpewms Beinonnenus 3ananus — 0,3 yaca

IpakTH4yeckoe 3a1aHue

Haiitn cymmapHyr0 MOIIHOCTh MOTEpb acMHXpOHHOro nasuratens AO2-62-2, umerouiero
KIIZA 7 =90 % u momHocTs Ha Bany P = 17 xBr.

TeopeaneCRoe 3aJJaHUuC

1) Ha3HaueHnue, ycTpOKUCTBO U MPUHLMI JCHCTBIS MAalKH TOCTOSIHHOTO TOKA.
2) 3akxonbl Kupxroda n ux npuMeHEeHHE K pacyeTy IEKTPUIeCKUX eTei.

/Tumodeena E.1./

PaccMoTpeHo Ha  3acenaHuM

MUK quctumams 'O u YUC

IIporokom Ne

« » 202_r.

[Ipeacenarens [TIK
/Tumodeena E.J./

Dx3aMeHaImoHHbIH Ommer Ne 21
10 JUCIUATUINHE
DNEeKTPOTEXHUKA U JIEKTPOHUKA
2 xypc

YTBepkaaro 3aM. JuUpeKTopa o

VP

« » 202_ T
/Brnagumupos JI.A./

NHcTpykuus s 00y4aonuxcs

BuumarenbHo mnpouuTaiite 3amaHue. OCMBICIUTE U BBIIIOJHUTE MPAKTUUYECKOE 3aJaHUE.
OTBeThTE YCTHO HA TEOPETUYECKYIO YACTh 3aJaHUSI.

Bpewms Beimonnenust 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHue

[pu Bpamenun poropa acuaxponHoro nsurarens BAO-72-4 ¢ wactortoit n2 = 1435 06/mMun
MOJBOJIMMAs K JIBUTATEI0 MOIHOCTh P =27,47 kBT, a cyMmmapHas MOIIHOCTh NOTeph XP =247

kBT. Haiitu ckonmxenne npuraresns, MomeHT U ero KII/I, ecnu yacrora Toka f= 50 ['mr.

TeopeaneCKoe 3agaHue

1) OOuue cBeneHus: 00 MHTErPATBHBIX CXeMaX MHUKPOAJICKTPOHUKH.
2) TlocnenoBatenbHOE COCTUHEHUE PE3UCTOPOB B AJIEKTPHUUECKOMN LIETIH: CXeMa COeIMHEHUS, €ro CBOMCTBRA.

/Tumodeena E.I./

Paccmorpeno Ha  3acemanuu
IHIK gucmummma 'O u UC
[Ipotokon Ne

« » 202_T.

DK3aMeHaIMOHHEIN OmeT Ne 22
10 JUCLUTUINHE
DONEeKTPOTEeXHHUKA U 3JIEKTPOHUKA
2 Kypc

VYT1Bepxknato 3aM. DUpEKTOpa Mo
VP
« » 202 T

/Brnagumupos JI.A./




[Ipencenarens LK
/Tumodeesa E.J./

NHcTpykuus st 00y4aonuxcs

BaumatensHO mpounTaiite 3amanue. OCMBICTUTE W BBINOJTHUTE MPAKTUYECKOE 3aJaHHE.
OTBeThTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms Bemonnenust 3aganus — 0,3 yaca

IIpakTH4yeckoe 3axanue

OnpenenuTb HOMHMHAIBHYIO MOIIHOCTH TpaHc(opmaTopa,
MepeMeHHOro Toka ¢ HamnpsibkeHueM 3000 B, ecniu m3BeCTHO, YTO TOK BTOPUYIHON 0OMOTKE [uow2 = 23
A, xo3¢ppunuent tpanchopmannu n = 13, KIII 77 =0,94.

TeopeaneCKoe 3aJlaHue
1) Craaxusaroniuii GuibTp.

INOAKIIOYEHHOTO K CCTH

2) HapaJ'IJ'IeJ'ILHOC COCIMHCHUC PE3UCTOPOB B SHGKTpHHQCKOﬁ OCIu: CXEMa COCAMHCHUA, €TI0 CBOIiCTBa.

/Tumocgeena E.I./

Paccmorpeno Ha  3acemaHuu

IHK gucrummma 'O u UC

[IpoTokon Ne

« » 202_r.

[Ipencenarens ITIK
/Tumodeena E.I./

DK3aMeHannoOHHEIN OmeT Ne 23
110 JUCIIUITJINHC
DIIEKTPOTEXHUKA U JIEKTPOHUKA
2 Kypc

VYr1Bepxnato 3aM. AUpEKTOpa IO

VP

« o » 202 1.
/Brnagumupos J[.A./

HHcTpyKuMsA 11 00y4al0IIUXCS

BuumatenbHO mpounTaiite 3amaHue. OCMBICIUTE W BBINOJHUTE MPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms BoinonHenus 3aganus — 0,3 yaca

IIpakTH4eckoe 3a1aHue

Tpu xongencaropa emkoctsiMu Ci; = 47 nd, Cr =

18 n®, (3 = 75 n® coeauHEHBI

napajijiesibHO, ¥ K HUM IIOCJIE[OBATEIbHO MOAKIIOYEH KoHaeHcatop Cs = 75 n®d. Onpenenutsb
HKBUBAJICHTHYIO EMKOCTh KOHJIEHCATOPOB.

Teopernyeckoe 3a1aHue

1) TlomympoBOIXHUKOBBIE AWOIKI: KiIaccu(HUKaIis, MapKupoBka, BAX.
2) IlocnemoBaTenbHOE COCAMHEHHE KOHACHCATOPOB B JIICKTPUYECKOM IEMH: CXEMa COCOUHEHUS, €ro

CBOICTBA.
/Tumodeera E. 1./
PaccMoTpeno Ha  3acenmaHuM | Dk3aMeHalMOHHBIN Omier Ne 24 | VTBepxkaaro 3am. AMpEKTOpa IO
IHIK gucmummma 'O u UC 0 JUCHUIIJINHE YP
IIpoTokon Ne DIIEKTPOTEXHUKA U AIEKTPOHHUKA | « _ » 202__T.
« » 202_r. 2 Kypc /Bnanumupos J[.A./
[Ipencenarens ITIK
/Tumodeena E.N./

HHcTpyKuMA 11 00y4al0IIUXCS

BuumatenbHO mnpountaiite 3amaHue. OCMBICIUTE W BBITOJHUTE MPAKTHUECKOE 3aJlaHue.
OTBeTbTE YCTHO Ha TEOPETHUECKYIO YaCTh 3aaHusl.

Bpewms BoinonHenus 3aganus — 0,3 yaca




IIpakTH4yeckoe 3a1aHue
K morpeburernto,

cocToseMy U3

mocacaoBaTCJibHO COCAUMHCHHBIX PE3UCTOpA U

KOHJICHCATOpa, MOJIBEJACHO MEPEMEHHOE HaIpsuKeHUE C JecTByromuM 3HadeHnem U = 500 B.
AxTHBHas MOIIHOCTH moTpedutens P = 320 BT, cosp = 0,75. onpeaenuTs TOK B LENH, TOTHYIO U

PEaKTHBHYIO MOIIIHOCTH.
TeopeTndeckoe 3a1anne

1) Tpan3ucropsl: Ha3HaYEHUE, IPUHLUIT ACUCTBUS, CXEMbI BKIIOYEHUS.
2) IlapannenbHOE COEIMHEHHE KOHAEHCATOPOB B AJIEKTPUUECKOH IIENN: CXeMa COSAMHEHUs, Er0 CBOMCTBA.

/Tumogeena E.N./

Paccmorpeno Ha  3acemaHuu

MUK auctummms 'O u UC

IIporokosm Ne

« » 202_r.

[Ipencenarens MK
/Tumodeesa E.J./

DKk3aMeHaMoOHHEINH Ouiet Ne 25
10 JUCIUTUINHE
DJIEKTPOTEXHUKA U DJICKTPOHUKA
2 Kypc

YTBepkIaw 3aMm. IUPEKTOpa o

YP

« » 202 1.
/Brnagumupos J[.A./

HHcTpykuus 11 00y4aiomuxcst

BuumatensHo npouuTaiite 3agaHue. OCMBICIUTE U BBINOJHUTE IMPAKTHUECKOE 3aJlaHUE.
OTBeThTE YCTHO Ha TEOPETHUECKYIO YaCTh 3aJaHUsI.

Bpewms Bemmonnenus 3aganus — 0,3 yaca

HpaKTI/I‘leCKOG 3aJJaHuC

Jns 3anaHHON 1IenH ONpeeanTh SKBUBaIeHTHOE conpoTuBieHue. Ry = 10 Om, R> = 30 Owm,

R3 =60 Om, R4 =20 Om.

TeopeTndeckoe 3a1anne
1) DneKTpOHHBIN YCHUIUTENb.

R2 R3

v |1RY Ré

2) MarHuTHOe moJie: ONpeeNieHre, XapakTepUCTUKU U Tpaduueckoe n3oopaxeHue. CBoiicTBa MarHUTHOTO

T10JI4.
/Tumodeena E.I./
PaccmoTpeno Ha  3acenmaHuM | Dk3aMeHalMOHHBIN Omier Ne 26 | VTBepxkaaro 3am. AMpPEKTOpa IO
IHK gucoummma 'O u UC 0 JUCLUIIJINHE YP
[IpoTokon Ne DIIEKTPOTEXHUKA U AIEKTPOHUKA | « _ » 202__r.
« » 202_r. 2 Kypc /Bnanumupos J[.A./
[Ipencenarens ITIK
/Tumodeena E.N./

NucTpykuus st 00y4aonuxcs

BaumatensHo mpounTaiite 3amanue. OCMBICTUTE W BBINOJTHUTE MPAKTUYECKOE 3aJaHUE.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms Boinonnenus 3ananus — 0,3 gaca

IIpakTH4yeckoe 3ajanue

B tpexdasznyro ceTh BKIIOUEHa paBHOMEPHAsI MHIYKTHUBHAs HAarpy3Ka, COeIMHEHHAas [0 CXeMe
«rpeyronbHuK». Koagduuuent momuoctn Harpysku cosp = 0,85, a morpebnsemas akTHBHas




MorHocTh P = 1,44 xBt. Onpenenuts TUHEHHBIN TOK B TOK B (pa3e, eciii JeHCTBYIONINE 3HAYCHHUS B
daze U, =380 B npu wactore f= 50 I'x

TeopeaneCKoe 3aJJaHue
1) DnexTpoHHBIN reHepaTop.

2) Ilomyuenmne cunycounnansHou DJ]C. YpaBuenus u rpadvku cuayconganbHex 3JIC, TOKa 1 HAPSOKCHUS.
[MapameTpbl CHHYCOUIATHHOTO TOKA.

/Tumocgeena E.I./

Paccmorpeno Ha  3acemaHuu

MUK auctummms 'O u YUC

IIporokosm Ne

«__» 202__r.

[Ipencenarens MK
/Tumodeesa E.I./

Dk3aMeHarMoHHbIH OuieT Ne 27
10 JUCIUTUINHE
DJIEKTPOTEXHUKA U DJICKTPOHUKA
2 Kypc

YTBepkIaw 3aMm. IUPEKTOopa o

YP

« » 202 1.
/Brnagumupos J[.A./

HHcTpykuus 11 00y4aiomuxcs
BuumatenbHO npountaiite 3agaHue. OCMBICIUTE M BBINOJHUTE MPAKTHUECKOE 3aJIaHuE.

OTBeThTE YCTHO Ha TEOPETHUECKYIO

4acCThb 3aJlaHUs.

BpeMSI BBITIOJIHCHUA 3aJaHUA — 0,3 gaca

IIpakTH4eckoe 3axanue

B 1pexdasnyio cetb ¢ IEHCTBYIOIIMM 3Hau€HHEM JUHeWHoro Hampsbkenus U, = 120 B
BKJIFOYEHBl JIAMIIBI HAKAJIMBAHMS, COCIMHEHHBIE II0 CXEME «TPEYrOJIbHUK» C PaBHOMEPHOU
Harpyskoi. Ilotpe6isiemas moutHocTs P = 3,6 kBt. OnpeaenuTs yuciio amn B Kaxaoi dase, eciu
MOIITHOCTD Kaxkmoit maMmel P = 40 Br.

TeopeTndeckoe 3a1anne
1) DneKTpOHHO - IBIPOYHBIN MEPEXO/.

2) O,I[HO(I)aSHI:Ie BBINIPAMUTCIIN: CXEMbI BKIIFOUCHUS, BPEMCHHBIC NUArPAMMBI, I1IapaMCTPHI.

/Tumocgeena E.I./

PaccMoTpeHo Ha  3acenaHuH

THK gucurmmma 'O u UC

[IpoTokon Ne

«_» 202 .

[Ipencenarens ITIK
/Tumodeena E.N./

DK3aMeHaIMOHHEINA OmeT Ne 28
10 JUCIUTINHE
DIIEKTPOTEXHUKA U JIEKTPOHUKA
2 Kypc

VYT1Bepxknato 3aM. AUPEKTOpa IO

VP

« » 202_r.
/Brnagumupos J[.A./

HHcTpyKuMsA 11 00y4al0IuXCs

BuumatenbHO mnpountaiiTe 3agaHue. OCMBICIUTE M BBINOJHUTE MPAKTHUECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aaHusl.

Bpewms Beimonnenus 3ananus — 0,3 gaca

HpaKTI/I‘leCKOG 3aJJaHUuC

K ncrounuky nocrossaaoro toka ¢ 9JIC £ = 1,5 B u BHyTpeHHUM conpoTuBiieHneM Ro = 2,5
OM nonxirodyeH pe3uctop compoTusieHrneM R = 10 Om. OmnpenenuTh TOK B IENU U TaJCHHUE

HaIpsAKCHUA HAa HCTOYHUKC.

Teopernyeckoe 3a1aHue
1) Crabunmuzatop.

2) llemp mepeMEHHOTO TOKA C peajbHOM KaTYIIKOM: CXeMa 3aMEeIleHUS IIENH, BBRIPAKCHUS IS TOKa U
HaNpsDKEHHsI, BEKTOPHAS AWarpaMMa Ieru, TPEYTOoJbHUKH COMPOTHBICHUA W MOIITHOCTEH.

/Tumodeera E. 1./




3. UnpopmannoHHoe o0ecnieyeHHe: NepeyeHb peKOMeHayeMbIX y4eOHbIX u31anuii, UnTepHer-
pecypcoB, 10N0JIHUTEIbHON JIUTEPaTyphI.

OcHoBHas JIUTEPaTypa

DJIEKTPOTEXHUKA W | https://urait.ru/bcode/470002 Ky3oBkun B.A.,
OJIEKTPOHUKA. YVuebnuk mis CI10 ®uatoB B.B.
OJIEKTPOTEXHUKA N | https://urait.ru/bcode/472795 Kucenes B.1.,
OJIEKTPOHUKA B 3 T. TOM 2. Kysuemnos 3.B.,
OJIEKTPOMAT'HUTHBIE Komsuio A1,
YCTPOMCTBA UM DJIEKTPUYECKHE Jlynun B.IL;

MAIIINHEI 2-e u3g., nep. u qon. YueOHUK
u npaktukyM st CI10

[Mox o6 pen. Jlynuna
B.IL

DJIEKTPOTEXHUKA 4
OJIEKTPOHUKA B 3 T. TOM 3.
OCHOBEI SOJIEKTPOHUKMU 14
DJIEKTPUYECKUE UW3MEPEHUS 2-e
U3/., Tep. U JOM. YUeOHUK U MPAKTUKYM
s CIIO

https://urait.ru/bcode/472745

Kysuenos 3.B.,
Kynukosa E.A.,
Kynsrnacos I1.C.,
Jlynun B.IL;

[on o6m1. pen. Jlynuna
B.IL

JlonoiHuTeIbHAA JIUTEPaTypa

OJIEKTPOTEXHUKA 2-e u3g., nep. u A0
VYuebnuk u npaktukym s CI10

https://urait.ru/bcode/472057

Munenuna C.A.;
I[Ton pen. Muienuna
H.K.

DJIEKTPOTEXHUKA B2 4. YACTb 1 3-¢
W31, mep. u jom. YdeOHoe mocobue st
CIIO

https://urait.ru/bcode/473387

ITon pen. XoryHiesa
10.J1.

DJIEKTPOTEXHUKA B 2 Y. YACTD 2 3-e
u37., Tep. U Jgom. YdeOHOe mocoOue st
CIIO

https://urait.ru/bcode/474153

ITon pen. XoryHueBa
10.J1.

OJIEKTPOTEXHUKA B 2 Y. HACTD 1 2-e | https://urait.ru/bcode/474699 HManunos U. A.
W31., UCTIp. U J0m. YdueOHoe mocobue s

CI1IO0

OJIEKTPOTEXHUKA B 2 Y. HACTD 2 2-e | https://urait.ru/bcode/474700 HManunos U. A.

W3., UCTIp. U J0m. YdueOHoe mocobue s
CIIO

OCHOBEI PAJIMODJIEKTPOHUKMU:
CHUCTEMBI I[NEPEJIAYN
NHOOPMALUUN 2-e uza., uchp. U JOI.
VYyebuoe rmocodue mia CIIO

https://urait.ru/bcode/475603

bepukamswm B. I1I.

TEOPETUYECKUE OCHOBBI
OJIEKTPOTEXHUKW. CEOPHUK 3AZ1AY
2-e U3/1., UCTIP. U JIOTL. Y4ueOHoe mocooure s

CI1o

https://urait.ru/bcode/475237

ITotanos JI. A.




Ipuioxenue

Tema 1.1. DiiekTpUUYECKOe T0JIE.
3agaua 1. £=0,3 B/m; 3agaua 2. 0 =2.2-10° Kn.

Tema 1.2. DjaekTpuyecKkue HeNu NOCTOSHHOIO TOKA.
Bamaua 1./=0,12 A, U=1,2B;3agaua 2. /=05 A, U1 =50B, U,=15B, U; =60 B; 3agaua 3. r
=0,5 Om, E =24 B; 3agaua 4. Ro: = 4,5 Om; 3agaua 5. R =2,1 Om.

Tema 1.3. D1eKTpOMArHeTu3M.
3agaua 1. ®; = 0,021 Bo, @, = 0,019 Bo, @3 = 0,012 B6; 3amaua 2. B = 0,32 Ti; 3agaua 3. H =
480 A/wm.

Tema 1.5. 3J’IeKTpH‘leCKHe eI MEPEMEHHOI0 TOKA.

3agaua 1. I, = 0,08 A, I=0,057 A, P=4,8 Br; 3agaua 2. u = 36,1-Sinwt B; 3agaua 3. I = 853 MA,
S =427 BA, R =440 Om, Q =-282 Bap, Z =586 Om, Xc =387 Om; 3agaua 4. Z= 126 Om, R = 126
Om, S=5BA, P=5Bt1, 0=0BAp;3angaua 5. . = 6,25 A, Ir = 1,25 A.

Tema 1.6. TpexdazHble dJIeKTpHUYEeCKUE LEelH.

3apaua 1. U, =440 B, Uy =254 B, I, = 6,2 A, S = 5,8 kBA, O = 3,2 kBAp; 3apaua 2. U, = 327 B,
Up=189B,1,=1,=29 A, P=13 kBr, Q= 1,1 kBAp; 3amaua 3. n = 30; 3agaua 4. I, = 1,5 A, Rx
=2150M, X=1330M, L=0,42Tn, Q=0,9 kBAp, S=1,7kBA, [,=2,6 A; 3agaua 5. R=5Om, X
=8,70mM,Z=100m, P=7,26 xBt, Q = 12,6 kBAp, S = 14,5 kBA.

Tema 1.7.
3anaua 1. £ =217 B; 3agaua 2. n1 =44, no = 34,9, n3 = 18,3; 3apaua 3. Cosp = 0,8; 3amaua 4. Suoum
=5,1 kBt; 3amaua 5.1/1 =5,1 A, [L=83,3 A.

Tema 1.8. DiiekTpHYecKkre MALIMHBI IOCTOSIHHOIO TOKA.
3apaua 1. £ = 212 B; 3apgaua 2. P, = 158 Bt; 3apaua 3. P = 21692 BT, n = 0,86, M = 60,5 H;
3anaua 4. 7 = 0,84; 3apaua 5. E= 103 B, P, =2199 BT,  =0,85.

Tema 1.9. DiekTpHYecKkre MALIMHBI IEPEMEHHOI0 TOKA.
3agaua 1. s = 0,033; 3apaua 2. n = 0,78, Cosp = 0,69; 3agaua 3. Y P = 1,89 xBT; 3agaua 4. s =
0,043, 7 =0,91, M =166 H-m; 3anaua 5. s = 0,04, P, =4 kB, = 0,83.

Tema 2.1. D1eKTPOBaKyyMHBI€ J1aMIIbl, Fa30pa3psiAHbIe, (POTOIEKTPOHHBIE MPHOOPBI.
3apaua 1. R = 1000 MOwm; 3apaua 2. S = 22,5 mCwm, R = 40 Om; 3agaua 3. Al;p = 60 MA.

Tema 2.2. DneKTpPOHHBbIE BHINPAMUTEIN H CTA0MIU3ATOPDI.
3anaua 1. He npaBunbsho; 3agaua 2. MoxHo; 3agaua 3. Up = 150 B; 3anaua 4. Uy = 24 B.

Tema 2.3. D1eKTpPOHHBIE YCHIUTEJIH.
3apaua 1. K = 6000 (75,6 nb); 3agaua 2. Py.x = 10 MBT; 3agaua 3. Uz = 2 MB, Usxx = 0,2 B;
3agaua 4. Upxu =5 B



