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1. Tacmopt ¢oHIAa OLIEHOYHBIX CPEACTB MO AUCHHUILIHHE
1.1. O0mme mos10xkeHUs
®onn oueHounsix cpeactsa (POC) npeaHa3HayeHb! Ui KOHTPOJIS M OLEHKH 00pa3oBaTelbHbIX
JTOCTIDKEHUH  OOYydYaloUIMXCsl, OCBOHMBIIMX MporpamMmy  yueOHoW  aumcummumasl  OI1.03

AJIEKTPOTEXHUKA U 3JEKTPOHUKA

®OC BKIIOYAIOT OLICHOYHbIE MaTepuaiabl [Js TPOBENCHUS TEKYIIEro KOHTPOIs
yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTecTallii B opMe dK3aMeHa.

1.2. Inanupyembie pe3yJbTaThl 0CBOEHUSI M CHUILINHBI
Conepxanue o0pa3oBareJIbHOI NMPOrpaMMbl y4eOHOoM AUCHUTTHHBI OI1.03

QJEKTPOTEXHUKA U JJIEKTPOHUKA o6ecneunBaeT JAOCTH:KEHUE CTYIeHTaAMU
CJIeAYIOUIUX Pe3y/JIbTATOB OCBOEHHS IMCUUILIUHBI MOJIe:KAIIUX NPOBEpPKe

Copnepxanue AMCUUIUIMHBL JIOJDKHO OBITH OpPUEHTUPOBAHO HA TMOATOTOBKY CTYAECHTOB K
ocBoeHuto mnpodeccuoHanbHbix Moayied OIIOIl mo cnemumansHOocTH 25.02.08 OKcruryaTtarus
OECIMIOTHBIX aBUAIIMOHHBIX CHCTEM, M OBJIQJACHHUIO OOMMMU M  NPO(hEeCCHOHAIBHBIMU
komneteHusmu (I11K):

OK O0I. Beibupats crmocobbl pemeHuss 3a7ad  OpopEecCUOHATBHON  J1eSTeIbHOCTH,
MPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaThb COBPEMEHHBIE CpEICTBA IIOMCKAa, aHalW3a W HMHTEPIpETaluu
uHpopMaluid M HHGOPMALMOHHBIE TEXHOJOTUU JJis BBINOJHEHUS 3aJady Ipo¢eCCUOHATBLHON
NEATENBHOCTH;

OK 03. [lnanupoBaTh U peayin30BbIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE M JMYHOCTHOE
pa3BUTHE, MPEINPUHUMATEIBCKYIO IESITEeIbHOCTh B INpodeccuoHanbHOM cdepe, HCIOIb30BaATh
3HAHUS 10 MPABOBOM 1 (PMHAHCOBOW I'PAaMOTHOCTH B Pa3INYHBIX KU3HEHHBIX CUTyalUsX;

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

OK 05. OcymecTBiIsITh YCTHYIO M INCBMEHHYIO KOMMYHMKAIIAIO HA TOCYIAPCTBEHHOM S3bIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLUAIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. IIpostBAATE IrpakJaHCKO-NTATPUOTHYECKYIO MTO3HUIIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJULIMOHHBIX POCCUNCKHUX JyXOBHO-HPABCTBEHHBIX LICHHOCTEH, B TOM YHCIIE
C YYeTOM TapMOHHM3AlMU MEXHAIMOHAJIbHBIX W MEKPEJIUTHO3HBIX OTHOIICHUH, NPUMEHSTh
CTaH/IapThl aHTUKOPPYILIMOHHOTO [IOBEICHUS;

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH CPEIbl, PECYPCOCOEPEIKCHHIO, TPUMEHSTh
3HaHU 00 U3MEHEHUH KJIMMAaTa, IPUHIUITBI OepeKITUBOrO MPOU3BOCTBA, 3()(HEKTUBHO 1EHCTBOBATH
B YpE3BbIUAIHBIX CUTYaIHsIX;

OK 09. TIlomnb3oBaThcst mNpodeCCHOHATBPHON TOKYMEHTallMedl Ha TOCyJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

[1IK 4.3. OcyiiecTBiATh BEAEHUE SKCIUTYaTAlIUOHHO-TEXHUUYECKON TOKYMEHTALINN.

JIMYHOCTHBIE pe3y/IbTaThl peajiM3alUi NPOrpaMMbl BOCIIUTAHUA Kon
(Oecxpunmopyi) JIMYHOCTHBIX
pe3yJIbTaToB
peajiM3anuu
NporpaMMbl
BOCIIUTAHUS
Oco3zHaromuii ceds rpakJaHUHOM U 3aIIUTHUKOM BEJIHKON CTpaHbI JP 1
[TposiBsAOMNI  aKTHUBHYIO TPaXIAaHCKYI0 TO3MLUIO, JIEMOHCTPHPYIOLIHI JIP 2
NPUBEPKEHHOCTh ~ MPHUHLUIAM  YECTHOCTH, HOPSJOYHOCTH,  OTKPBITOCTH,




SKOHOMUYECKH aKTUBHBIM M Y4aCTBYIOIIMHI B CTYJEHYECKOM U TEPPUTOPHUAIBHOM
CaMOpraBJIeHI/II/I, B TOM 4YHUCJIC Ha yCHOBI/IHX ,Z[O6p0BOJ'H>‘-I€CTBa, HpO,Z[yKTI/IBHO
B3aMMOJICHCTBYIOIIMI M  y4YacTBYIOIIMM B JEATETBHOCTH  OOIIECTBEHHBIX
Opra"u3anuin

Cobnromaronuii HOPMBI TIPABOTIOPSIIKA, CICAYIONIUN HIeaaM TPaKIaHCKOTO
obmiecTBa, oOecredeHHss OC30MACHOCTH, TpaB W CBOOOJ rpaxkngaH Poccuwm.
JlosanpHBId K YCTaHOBKaM U TMPOSIBICHUSIM IPEJCTaBUTENIEH CYOKYJIbTYp,
OTJIMYAIOIIMKA HMX OT TPYNN C JECTPYKTUBHBIM W JIEBUAHTHBIM MOBEICHUEM.
JleMOHCTpUpYIOIMI HENpUsATHE W NPEayNpeKJAOINA COUUAIbHO ONAaCHOE
MOBEJICHNE OKPYKAIOIINX

JIP 3

[TposiBnstomIMiA 1 AEMOHCTPUPYIOIIUNA YBAXKEHUE K JIIOJAM TPYy[a, OCO3HAIOMINI
IIEHHOCTh COOCTBEHHOTO TpyAa. CTpeMsuiicss K GOPMHUPOBAHHIO B CETEBOH cpelie
JUYHOCTHO ¥ MPO(PECCHOHATHHOTO KOHCTPYKTUBHOTO «ITU(GPOBOTO CIIEIa»

JIP 4

JIeMOHCTpUP YOI IPUBEPKEHHOCTD K POJHOMN KYJIbTYpe, HCTOPUYECKON TaMATH
Ha OcHOBe JI00BM K Poaune, pogHOMy Hapoay, Majod pPOAMHE, MPUHITHIO
TPaAULMOHHBIX LIECHHOCTEW MHOIOHALIMOHAIILHOTO Hapoaa Poccun

JPS

[IposiBistrouii yBasK€HUE K JTFOSIM CTAPLIETO MOKOJIEHUSI U TOTOBHOCTb K YYaCTHIO
B COIMAJILHOM MOJIEPIKKE ¥ BOJIOHTEPCKUX JTBUKCHUSIX

JIP 6

OCOSHaIOH_II/II\/'I NPUOPUTCTHYHO HNEHHOCTHL JIMYHOCTHU YCJIOBCKA; YBa)KaIOH_IHﬁ
CO6CTB€HHyIO H 9YKYIO YHUKaJIbHOCTD B PAa3JIMYHBIX CUTyallUAX, BO BCCX q)opMax
1 BUAAX OCATCIbHOCTH.

JP 7

CoOumoaronii ¥ MpONaraHJUPYIOIIUI MpaBuiia 3I0pOBOr0 MU 0OE30MaCHOr0o
00pa3za }H3HH, CIIOPTA; IPEAYPEK AN JTNOO PEO10ICBAIONINN 3aBUCIMOCTH
OT ajkoroiisi, Ta0aka, TICHMXOAKTHBHBIX BEHIECTB, a3apTHBIX HWIP H T.J.
CoXpaHSOMUI TCHUXOJOTHYECKYI0 YCTOMYMBOCTh B CHTYaTUBHO CIIOKHBIX WIIA
CTPEMHUTEIHHO MEHSIOIIIXCS CHUTYAIHSIX

JP9

3aboTAmuiics O 3amuTe OKPYKAIOIIEH Ccpeabl, COOCTBEHHOW M  YYXKOU
0€30MacHOCTH, B TOM yuciie HuppoBoit

JIP 10

JIeMOHCTpHPYIOUTHI TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAIIOT C IPYTUMHU
JIOJBMH, TOCTUTATh B HEM B3aMOIIOHUMAHHUS, HAXOUTh OOIINE IEH U
COTPYIHUYATH AJI UX TOCTIKEHUS B IPO(PECCHOHATBLHOM NeSTEIIbHOCTH

JIP 13

[posiBnsromuii co3HaTEILHOE OTHOLICHUE K HETPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBHIO YCTIEIIHOM MPpOo(heCCHOHAIbHON U 0OIIECTBEHHOM JeATeIbHOCTH

JIP 14

[IposiBnstitoruii rpakJaHCKOE OTHOIIIEHUE K MPOPECCUOHATBHON ASSITENFHOCTH
KaK K BO3MOKHOCTH JIMYHOTO YYacTHsI B PEIICHUN OOLIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIEM

JIP 15

[IpyHUMAarOMMI OCHOBBI 3KOJIOTHYECKON KYJIbTYpPBI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBILIJIEHUS, TPUMEHSFOIIMNI OIBIT

JIP 16




9KOJIOTUYECKH OPUEHTUPOBAHHOHN pe(IIeKCHBHO-0IIEHOYHON U MPAKTHUECKOM
JEeSITETbHOCTH B )KU3HEHHBIX CUTYAIUsIX U MPO()ECCHOHATBHON e TeTbHOCTH

[IposBisAtOLINIA LIEHHOCTHOE OTHOILIEHUE K KYJIBTYPE U UCKYCCTBY, K KYJIbTYpE JIP 17
peYH U KyJIbType MOBEJICHUS, K KpaCOT€ U TapMOHUHU

JIeMOHCTpUPYIOLINI YPOBEHB IOATOTOBKHU, COOTBETCTBYIOLIMNA COBPEMEHHBIM P 19
CTaHJapTaM U MEPeIOBbIM TEXHOJIOT UM, TOTPEOHOCTSAM PErMOHAIIBHOTO PhIHKA.

CoxpaHsomui TpaJulMKU ¥ TOAACP>KUBAIOIINN IPECTUXK CBOCH JIP 20

00pa3oBaTeIbHON OpraHu3alnu.

1.3. PacnipeniejieHne OlleHUBAHUS Pe3yJIbTATOB 00yYeHHSA

QJICKTPHUICCKUX Lenei
IHOCTOAHHOI'O nu
MNEPEMEHHOTO TOKA,

UCIIOJIb30BaTh
OCHOBHBIE 3aKOHbl H
NPUHIUIIBI
TEOPETUYECKOMN
ANEKTPOTEXHUKHU u

3JIEKTPOHHOW TEXHUKHU
B mpodeccuoHanbHOR
NeATeTbHOCTH;

YHUTaTh
IMPUHIUIINAJIBHBIC,
OJICKTPHUYCCKUC n
MOHTAaXXHBIC CXCMbI,

paccUUThHIBaThH
napaMmeTpbl
AIIEKTPUYECKHUX,
MarduTHBIX IETICH;

ITIOJIB30BaThHCA
OJICKTPOU3SMEPHUTCIIbHBI

16, JIP 17, JIP 19,
JIP 20

PesyabTaTsl Pe3yabTaThl 0CBOCHUSA 1M CHUNIMHBI DopMBbI 1 METOIbI
OCBOEHHSI HanpaBJeHbl HA popMHUpOBaHUe OIEHKH
AU CIUILINHBI
OK u IIK JIP
YMmenunst: OK 01-07, 09; IIK | JIP1,JIP 2, JIP 3, Habmoaenue B
4.3. JIP 4,JIP 6,JIP 7, | mpouecce MNpaKTUYECKUX
HCTOB30BATE JIP 9, JIP 10, JIP 13, | 3ansituii
AJIEKTPOTEXHUYECKHE JIP 14, JIP 15, JIP
3aKOHBI JJIsl  pacuera OreHKa peleHui

CUTYAallMOHHBIX 3a/1a4

DK3aMeH




MU mpubopamMu |

MPUCTIOCOOTICHHUSIMH;

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

cobupathb
AIIEKTPUIECKUE CXEMBI.

YMmenus:

HCII0JIB30BATh
OJICKTPOTEXHUYCCKUC
3aKOHBI
QJICKTPHUICCKUX Lemei
IIOCTOAHHOI'O u

JUId  pacuera

MEPEMEHHOTO TOKA,

UCIIOJIb30BaTh
OCHOBHBIE 3aKOHbl H
IMPUHIUIIBL
TEOPETUYECKOMN
DJIEKTPOTEXHUKU u

3JIEKTPOHHOW TEXHUKHU
B mpodeccuoHanbHOR
NeATeTbHOCTH;

YHUTaTh
IMPUHOUIINAJIbHBIC,
OJICKTPHUYCCKUC n
MOHTAaXXHBIC CXCMbI,

pPacCUUTHIBATH
napaMmeTpbl
AIIEKTPUYECKHUX,
MarduTHBIX IETICH;

HI0JTb30BATHCS
AJIEKTPON3MEPHUTEITHHBI
MH  TpubopamMH = H

MPUCTIOCOOICHUSIMH;

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

HabOmronenue B
mpolecce MPaKTHYECKUX
3aHSATHNI

Ouenka
CUTYAIlMOHHBIX 3a]1a4

peLeHui

DK3aMeH




noaoupaTh
YCTPOHCTBO
9JIEKTPOHHON TEXHUKHU,
JIIEKTPUIECKHUE
npuOopbI u
obopymoBaHue c
OIpeICICHHBIMU
napameTpamu u
XapaKTEepPUCTHKAMU;

cobupathb
AIEKTPHUICCKUE CXCMBIL.

Koa n naumeHoBanue popmMupyemMmbix Paznen/Tema KoHTpo/1bHO-011eHOYHBIE
KOMIeTeHIuii cpeacTBa
OK 01. BeiOupare cnocoObl pemeHus Tema 1.1. [paktuyeckas padora Nel
3a1a4 Ipo(heCcCHOHAIBHON ACSITEIBHOCTH, Tema 1.2. JlabopaTtopHnast pabota Ne 1
IIPUMEHUTEIILHO K pa3InYHBIM [Ipaktuyeckas padota Ne2
KOHTEKCTaM [Ipaktrueckas padota Ne3
[paktuyeckas padora N4
[IpakTrueckas padota Ne5
Tema 1.5. [TpakTudeckas padora Ne6
Tema 1.6. JlabopaTopHas pabota No2
[paktuyeckas padora Ne 7
Tema 1.7. [IpakTrueckas padbora Ne®
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. 3amauun 1-5
MHTEpIIpETALIH uHpopManuu u Tema 1.3. 3amaun 1-3
MH(OPMALIMOHHBIE  TEXHOJIOTMH  JUIA Tema 2.1. 3amaun 1-3
BBITIOJIHEHUS 3a7a4 MpodeccuoHaNbHOM Tema 2.2. 3anaun 1-4
JeSITETbHOCTH
OK 03. IlnanupoBaTth U peann30BbIBATH Pemenue 3anau
cobctBeHHOE  TpodecCHOHATBbHOE | Tema 1.2.
JIMYHOCTHOE pa3BUTHE, Tema 1.3.
NPEINPUHUMATEIBCKYIO IE€STEbHOCTh B Tema 2.1.
npodeccuoHanIbHON coepe, Tema 2.2.
WCIIOJIb30BaTh 3HAHUS [0 IPaBOBOH H
(hMHAHCOBOW TPAMOTHOCTH B Pa3IUYHBIX
KU3HEHHBIX CUTYalHUsIX
OK 04. D dexTrnBHO B3aUMOICHCTBOBATH Pemnrenue 3agau
1 paboTaTh B KOJUIEKTHBE U KOMaH/Ie Tema 1.2. 3amaun 1-6
Tema 1.3. 3agaun 1-4
Tema 2.1. 3amaun 1-3
Tema 2.2. 3amauu 1-4




OK 05. OcymecTBiasaTh YCTHYIO U

Pemenue 3amau

MUCHbMEHHYIO KOMMYHUKAIHIO Ha Tema 1.2. 3agaun 1-6
rOCyJlapCTBEHHOM s3bIke Poccuiickoit Tema 1.3. 3amaun 1-4
denepanii ¢ Y4eTOM OCOOEHHOCTEH Tema 2.1. 3agaun 1-3
COLMAJIBHOTO U KYJIBTYPHOIO KOHTEKCTA Tema 2.2. 3amaun 1-4
OK 06. [TIlposiBIATh  TpaKIaHCKO- Tema 1.4. Pemenue 3anau
MaTPUOTHYECKYIO MMO3HIINIO, Tema 2.3. 3amaun 1-6
JIEMOHCTPHUPOBATH OCO3HAHHOE Tema 2.4. 3amaun 1-4
MOBEJICHUE Ha OCHOBE TPATULIMOHHBIX Tema 2.5. 3amaun 1-3
POCCUICKHUX JTyXOBHO-HPABCTBEHHBIX 3anaun 1-4
LIEHHOCTEH, B TOM 4YHCIE C YYETOM
TapMOHM3AIMA  MEXKHAIMOHATBHBIX U
MEKPETUTUO3HBIX OTHOILLEHUH,
MIPUMCHSITH CTaHJAPTHI
AHTUKOPPYNIUOHHOTO MOBEAECHUS
OK 07. CopelicTBOBaTh COXpPaHEHUIO Tema 1.4. Pemenue 3amau
OKpY KaroIeu cpenpl, Tema 2.3. 3agaun 1-6
pecypcocOepeKeHUI0, MPUMEHSITh 3HAHHUS Tema 2.4. 3anaum 1-4
00 W3MEHEHWW KJIUMaTa, MPUHIIUIIBI Tema 2.5. 3agaun 1-3
OepeITMBOTO MIPOU3BOJICTBA, 3anmaum 1-4
3¢ exTuBHO JIeCTBOBATH B
Ype3BBIYANHBIX CUTYAIIHSX;
OK 09. [Tonb30Batbes Tema 1.1. [paktuyeckast padora Nel
npo¢eCCHOHATBHON JOKYMEHTAIlueH Ha Tema 1.2. JlaGopaTopHnast pabota Ne 1
TOCYJApCTBEHHOM W HWHOCTPAHHOM [TpakTiaeckas padora Ne2
SI3bIKAX IIpaktuyeckas padora Ne3
[paktuyeckas padora N4
IIpaktuyeckas padora Ne5
Tema 1.5. [TpakTiaeckas padora Ne6
Tema 1.6. JlaGopatopHas paborta Ne2
[IpaxTrueckas padora Ne 7
Tema 1.7. IIpaktuyeckas padota Ne§
Tema 1.8. [Ipaktruueckas padborta 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 pabora Ne2
IIpaktuyeckas pabora Ne3
[IpaxTrueckas pabora Ne4
Ipaktuyeckas padora Ne5
Tema 1.5. [IpakTruueckas padota Ne6
Tema 1.6. JlaboparopHast pabota Ne2
[TpakTrueckas padota Ne 7
Tema 1.7. [MpakTrdaeckas padora No§
Tema 1.8. [IpakTtrueckas padorta Ne9
Tema 1.9. JlaboparopHas pabota Ne3

ITpaktrueckas pabora Nel(Q




2. ®OoH/bI OLEHOYHBIX CPEJACTB VIS TEKYIIero KOHTPOJISl YCIIeBAEMOCTH U NPOMEKY TOUHOM
aTTecTaluH.

2.1. OueHoYHBbIE CPEACTBA TEKYLIEr0 KOHTPOJISA yCIIeBAEMOCTH

3aganus no pazaeay 1 DiieKTpoTeXHUKA

IIPAKTHYECKAS PABOTA Ne 1
Tema: PACUYET HENEN CO CMEIIAHHBbIM COEAUMHEHHUEM
KOHJIEHCATOPOB
[leab: HayuuThcs BBIMONHATH PacyeThl IIENeil MOCTOSHHOTO TOKAa METOJIOM MTPeoOpa3oBaHus
CXEM.
CTyneHT I0JKeH 3Hamb:
- OCHOBHBIE 3aKOHBI SJIEKTPOTEXHUKH;
- MOCJIEI0BATENIbHOE U TapaJJICIbHOE COSAMHEHUE KOHACHCATOPOB;
ymems.
- MIPOM3BOUTH pacueT METOJAOM MPEOOPA30OBAHMS CXEM.

TeopeTndeckoe 000CHOBAaHUE

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

OH npencraisieT coOOH J1Ba MPOBOJHUKA HAXOASIIUXCS BOJIU3H U U30JMPOBAHHBIX JIPYT OT
Ipyra JUAJIEKTPUKOM.

OCHOBHBIMHU XapaKTEPUCTHUKAMU KOHEHCATOPA SIBISIFOTCSI EMKOCTh M pabouee HanpsKeHHe,
EMKOCTh KOHEHCATOpa XapaKTepU3yeT €ro CHoCOOHOCTh HAKOIUIATH AJIEKTpUdeckue 3apsasl. Ha
OCHOBaHUU (HOPMYJIBI

C=—.
U

Ilapannenvnoe coedunenue KOHOEHCamopos
O T

¢ |Crlcs| Cn

1

c ———

Pucynoxk 1.1 — [TapannensHoe coeTUHEHUE KOHIEHCATOPOB

Hanpsbkenue Mex Ty IIacTHHAMA KaXKI0T0 KOHACHCATOPa OHO U TO JKe:

U=U,=U,=U,=..=U,
3apsii KaxI0ro KOHJIEHCaTopa:

leCl-U’szCz-U,QE,:Cs-U ancn-u.
OO6mwmit 3apsig 6aTapen KOHJEHCATOPOB:
Q :Ql +Q2 +Q3 +---+Qn'

OKBUBAJIEHTHAS] €MKOCTb:

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

Ilpu napannenvhom coeouneHuUu KOHOEHCAMOPO8 00WASL eMKOCHb PABHA CYyMMe eMKoCcmell
OMOEeNbHLIX KOHOEHCAMOPO8.
Ilocneooseamenvrnoe coeounenue KOHOEHCaAmopos



# U

U; Uy | Uz [ Uy

i ENTRATE

Ca

O
PI/ICYHOK 1.2 - ITocnenoBaTenbHOE COEAUHECHUE KOHJACHCATOPOB

Hanpspkenue, mpuiioskeHHOE KO Beelt 6aTapee KOHIEHCATOPOB, pAaBHO CyMME HaMNpsKEHUH Ha
IUTACTUHAX KaXKJ10T0 KOHJIEHCATOopa:
U=U,+U,+U, +..+U,
3apsii KaxI0ro KOHJIEHCaTopa:
Q=C 'U1’ Q,=C, 'Uz, Q=G 'US,_“’Qn =C, 'Un.

OO6mwmit 3apsi 6atapen KOHIECHCATOPOB:
Q:Ql :Qz :Qg :-":Qn

DKBUBAJIICHTHASA EMKOCTB:

1 1 1 1 1
=+t —

Cske Cl C2 CS Cr‘l .
Ilpu nocredosamenvrhom coedunenuu KOHOEHCAMOPO8 0OPAMHAA BeNUYUHA 0OWell eMKOCU
pasHa cymme oOpamubix 6eIUdUH eMKoCmel 0moeibHbIX KOHOeHCAmMOpOa8.
DHeprusi 3aps>KEHHOT0 KOHIEHCATopa:
2 2
c-u QU Q
W == = —,
2 2 2C

Ipumep pacuema yenu co cmeuiannvim coeouneruem KOH@GHCCII’I’ZODO(%

C1 G2

MERL I 6y SHEEH 7 SN Smmm
|| ||
i |

DKBHUBaJICHTHAs! EMKOCTh BerHeﬁ BCTBU

C.-C,
C1,2:
¢, +C,
3KBHBaﬂeHTHafI CMKOCTH HI/I)I(Heﬁ menn
B C3 ' C4
34 -
C; +C,

TenepL 9TO CMCHIAHHOC COCAUHCHUC KOHIACHCATOPOB MOXKET OBITh MNPpUBCACHO K
napaui€IbHOMY COCANHCHUTO. OKBUBaJCHTHAsd €MKOCTh BCEH 6aTap€I/I KOHACHCATOPOB

c,C, CiC,
_|_
C,+C, C+C,
33213]1]/]3: OHpeJIeJ'II/ITB BKBI/IBaJ'IeHTHYIO €MKOCTh IICIIN, aHeprmo 3J'IeKTpI/I‘—IeCKOFO T10JIA
COCAUHCHUA KOHACHCATOPOB.

C:CI,Z + 03,4:



Tabnuma 1.1 — BapuanTe! 3ananuit

Homep Homep 3ajjaBacMble BEJIUUMHbI
BAPMAHTA | PHCYHKa U, Cy, Co, Cs, Ca, Cs, Ce,
B MK®D MKD MKD MK®D MKD MK®D
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 Ju1st pacdeTa AJIEKTPHUUECKHX IeNel ¢ KOHASHCAaTOpaMu
Ci Cs Cs I C3 ly
4 = He
o o—| —o
| | e cs M 1,”5
. 1l I
Pucynoxk 1.3 Prcynox 1.4
Lz Cj C Cy
1
o o
o fi— g o Il
Cy Cs —{H
L—"_”— Pucynok 1.6
Pucynok 1.5

ct Cs

i 4
C2

o—t—— .

L Ly

Pucynok 1.7

Cy

Xox padoThI
1) TIpoumrath TEOpETHYECKOE OOOCHOBAHHE.
2) Beinucarts JaHHBIC U1 CBOSTO BApUAHTA.

3) Pemmwmth 3amady, MpH pENICHUH 3aJa4d MOSCHUTH BCE JCHCTBUS, CXCMbI BBIMOIHUTH

KapaHjamowm, ¢ coomoaeHuem tpedoBanuii ['OCT.
KonTposbHbIe BOnpockl
1) Yro Ha3BIBAIOT KOHAEHCATOPOM?
2)
3)
4) Kak paccunTaTh SHEPTHIO 3apsSKEHHOTO KOHIEHCATOPa
Conep:kanue oTyera

1) Howmep, Tema u 1enb paboThI.

Kaknmu cBoiicTBamMu 00J1a/1a€T MMOCEI0BATEIBHOE COSTMHEHHE KOHIEHCATOPOB?
Kaxumu cBolictBamu 00j1a/1aeT napajuieIbHOE COeTUHEHUE KOHEHCATOPOB?




2) Peruienuie 3a1a4u ¢ MOSICHCHUAMH.
3) OTBeTHI K PEUICHHUIO 33/1a4H.
4) BsiBOs.

IMPAKTUYECKASA PABOTA Ne 2

Tema: PACUET IENEWM C MOCJEIOBATEJBbHBIM M MAPAJUIEJBHBIM
COEJUMHEHHUEM PE3UCTOPOB

[leab: HayuuTbCs BBINONHATH pacyeThl LENEH C IOCIEAOBATEIBHBIM M IapaJuleIbHbIM
COEIMHEHUEM PE3UCTOPOB.

CTyaeHT 1omKeH

3Hamb.

- OCHOBHBIE 3aKOHBI JJIEKTPOTEXHHKH;

- CBOWCTBA IIOCJIEOBATEIBHOIO U NAPAJUIEIBHOIO COEAUHEHUS PE3UCTOPOB;

ymemb:

- TPUMEHATbH CBOMCTBA MOCIIEOBATEIBHOIO U NaPAJUIEIIBHOTO COEAMHEHUS [IPU pacTeTe

MIPOCTEUIINX LENEH NOCTOSHHOIO TOKA.

TeOpeTl/lquKoe 000CHOBaHHUE
HOCﬂeaO@ameﬂbHoe u napajijileiibHoe CoeauHeHuﬂ PE3UCMOPO8B.
3KBI/IBaHeHTH06 COIIPOTUBJICHUEC PAZa IMOCICAOBATCIIBHO COCAUMHCHHBIX PE3UCTOPOB PABHO
CYMME€ MX COIPOTHBIIEHHIA:
R=R1+Ro+ ...+ Ry (2.1)
HapaﬂﬂeHBHHM HAa3bIBAKOT TAKOC COCAUMHCHUC PE3UCTOPOB, IIPU KOTOPOM MCKIAY ABYMA
y3J1aMu 3H€KTpI/IlI€CKOI71 uenun IMPUCOCAUHCHO HCECKOJIBKO PE3UCTOPOB. BKBI/IBaHeHTHaﬂ
MMPpOBOAUMOCTD 3TOI'0 Y4aCTKa LCIIK PaBHA CYMME HpOBO,Z[HMOCTeﬁ BCCX MMapaJlJICJIbHBIX BETBEMU:

G=G1+G2+...+Gp (2.2)
nin
1=i+i+...+i (2.3)
R R R, R,

[Tpu mocie1oBaTeIbHOM COSAMHEHHH PE3UCTOPOB C PABHBIMH COIPOTHUBICHUSIMH B KaX 0N
BeTBH, T. €. Ri= Rz =... =Ry,
R=Rnn (2.4)
[Tpu napamiensHOM COCTMHEHUH U BETBEU C PaBHBIMU COMPOTHBIICHUSMHU B KXKIOW BETBH,
T.e.R1=R2 =... =Ry,
R =Rn/n (25)
[Ipn mapamienbHOM COEOWHEHWH JBYX pe3ucTopoB Ri m Rz wmX sSKkBUBameHTHOE
COTPOTUBIICHUE
__RR,
R +R,
Xox padoThI
1) TIlpouuTath TEOpETHYECKOEC OOOCHOBAHHE.
2) BeimucaTh JaHHBIC IS CBOETO BapHAHTA.
3) Pemmts 2 3amauu, NpU PEUICHUN 33Ja4d MOSICHUTH BCE JCHCTBHSI, CXEMbI BBITOJHHUTD
KapaHjamowm, ¢ coomoaeHuem tpedoBanuii ['OCT.
4) Cnenatb BBIBOX

(2.6)

3agaua 1
3amaya Ha  TOCJIENOBAaTEIbHOE  COEAWHEHHE  pe3uctopoB. M3o0pasute  cxemy
MOCJIEIOBATEIILHOTO coeuHeHMsI. ONpeaeUuTh YKBUBAJICHTHOE COTIPOTUBIICHUE IIETTH, CUITy TOKA H
MajJIcHUE HAMIPSDKCHUS Ha KaXI0M pe3uctope. JlaHHbIe K 3a1aue puBeIeHbI B TadmuIe 2.1.
Tadmuna 2.1 — Ucxonnele 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




R1, Om 16 120 110 140 120 25 28 100 40 25
R2, Om 20 60 100 60 180 35 20 140 20 35
Rs3, Om 16 120 15 50 60 40 24 60 30 40

3agaua 2
3ajadya HaA MapauieIbHOE COEAWMHEHHE pe3ucTopoB. M300pa3uth cxemy mapajiebHOTO
coenuHeHus. OnpeneauTh YKBUBAIEHTHOE COMTPOTUBIICHHE, OO TOK U TOKU B OT/IEIBHBIX BETBSIX.
JlanHbIC K 3a/1a4€ TPUBEACHBI B TA0OIHIIE 2.2.
Tabnura 2.2 — McxoaHele TaHHbBIE K 3aa4e 2

Bapuant 1 2 3 4 5 6 7 8 9 10
U,B 90 130 156 180 210 234 240 260 360 260
Ri, Om 36 100 30 24 300 24 60 40 40 20
R2, Om 18 25 45 12 60 36 40 60 120 30

KonTposbHbIE BOIPOCHI
1) Yto Ha3BIBAIOT HJICKTPUUCCKHUM TOKOM?
2) Kakxumu cBOMCTBaMHU XapaKTEPHO MOCIICI0BATEILHOE COSTUHEHUE PE3UCTOPORB?
3) Kakumu cBOMCTBaMHU XapaKTEpPHO MapajlieIbHOE COSAMHEHUE PE3UCTOPOB?
4) B xakoM ciy4ae MpUMEHSFOTCSI CBOWCTBA MOCIIE0BATEIBHOTO U NMAPAILICIBHOTO COSIUHEHUI
pe3ucTopoB?
Conep:kanue oTyera
1) Howmep, TeMa u 1ejb paboThI.
2) Permienue 3a1a4uu ¢ OSCHECHUSIMHU.
3) OTBETHI K PEIICHUIO 3a1a4H.
4) BeiBog.
Cnucok Jmreparypsl
1. Ky3oBkun, B.A. Dnekrporexuuka u snekrponuka / B.A. Ky3oskun, B.B. ®unatoB — 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
«Toproso-U3narensckuit gom «Apucy, 2010. — 272 c.

MPAKTUYECKAS PABOTA Ne 3
Tema: PACUET HENNEM CO CMEIIAHHBIM COEJIMHEHUEM PE3WCTOPOB
[leab: HayduThcst BHIOTHSTD PACUYEThI LIETICH MOCTOSIHHOTO TOKA METOJIOM ITPeoOpa30BaHUs CXEM.
CryaeHT 10omKeH
3HamMb:
- OCHOBHBIC 3aKOHBI 3JICKTPOTEXHHUKH;
- IOCIENI0BATEIILHOE U MapajlieIbHOE COCTUHEHUE PE3UCTOPOB;
yMemsp:
- TPOM3BOAMTH PacueT METOJOM MPEOOPa30BaAHUS CXEM.

Teoperuueckoe 000cHOBaHHME
Ilocneoosamenvroe, napannenvHoe u cMeanHoe coeOUuHeHUs pe3ucmopos.
DKBUBAJICHTHOE COIMPOTHUBIICHHE Psifia MOCJIEI0BATEIbHO COSAUHEHHBIX PE3UCTOPOB PABHO
CyYMME€ HX CONPOTUBIICHUIA:
R=R;1+Rx+..+Rn
[lapamienpHBIM HA3bIBAIOT TAKOE COEIMHEHHME PE3HCTOPOB, IIPU KOTOPOM MEKIY IBYMS
y3JaMu  3JIEKTPUYECKOW IeNU MPUCOCAMHEHO HECKOJIBKO PE3UCTOPOB. OJKBUBAJICHTHAS
MIPOBOJIUMOCTB ITOr0 yYacCTKa LIETH paBHA CYMMeE IPOBOIMMOCTEN BCEX MapajlIebHbIX BETBEH:
G=G1+G2+ ...+ Gy
WU



1 1 1 1
..

R R R, R
[Tpu mocnenoBaTeIbHOM COSIMHEHUH PE3UCTOPOB C PABHBIMH COMPOTUBIICHUSIMH B KaXKIOM
BeTBH, T. €. Ri=R2 = ... =Ry,

n

R = Rn'n.
[Ipu mapanmienbHOM COETUHEHUHU U BETBEH C PaBHBIMH CONPOTHUBICHUAMHU B Ka)KJJOW BETBH,
T.¢.Ri=R2 =...=Ry,
R= Rn/n.
[Ipn napannenbHOM COEIMHEHMHM JABYX pe3ucTopoB Ri u Rz HMX 3KBHUBajeHTHOE
COIIPOTHBIICHHE
__RR,
K6 Rl + R2 )
CMerIaHHOE COEAMHEHHUE PE3UCTOPOB - 3TO IOCIEN0BATEIbHO-TIAPAIUIEIbHOE COeIMHEHHE
PE3UCTOPOB MU YIACTKOB LIEIIH.
Iepeuviii 3axon Kupxeoga.
CyMMa TOKOB, HAlpaBJIEHHBIX K Y37y, paBHa CyMME TOKOB, HAIlPaBJICHHBIX OT y37a, WU
anreOpanyeckasl CcyMMa TOKOB B y3JI€ paBHa HYJIIO:
lh+ls+ ... +lh=la+ s+ ...+ I
rae |1+ I3+ .... + In - Toku, HanpaBieHHbIE K y37y; l2+ 4+ ... + Ik - TOKH, HanpaBICHHbIE
OT y371a, WJIH
21=0.
Co 3HAaKOM « + » 3aIMCHIBAIOT TOKH, HAIIPABJICHHBIE K Y3IIy, CO 3HAKOM «—» - OT y3J]a.

Pucynoxk 3.1 — K nepBomy 3akony Kupxroga

Bmopoti 3axon Kupxzoga.

B 3amMkHyTOM KOHType »JJIeKTpHueckol 1ienu anreOpamueckas cymma OJJIC paBHa
anreOpanyecKol cyMMe NaIeHui HallpsKEHUH BIOJIb TOTO e KOHTYpa:

YE=YIR.

IIpu cocraBiaeHun ypaBHEHHM mo 3ToMy 3akoHy JD/IC MCTOYHMKA 3aIIUCBIBAIOT CO 3HAKOM
«+», ecu ee HaIpaBJICHHWE COBIMAJaeT C BHIOpAaHHBIM HampaBlieHHeM o00xoja koHTypa. Ilamenue
HaIpsDKEHUs 3alKMCBIBAIOT CO 3HAKOM «1», €CIIM HANpaBIICHHE TOKA Y€Pe3 PE3UCTOP COBIAMACT C
BBIOpPAHHBIM HAIpaBJIEHUEM 00X0/1a KOHTYpa.

Xox padoThI
1) TIlIpounTath TEOpETHUECKOEC OOOCHOBAHHE.
2) BeimmcaTh JaHHBIC IS CBOETO BapHAHTA.
3) Pemmrts 3amady, Ipu PEHICHUM 3aJa4yd MOSCHUTH BCE JCHCTBHS, CXEMbI BBITOJHHUTDH
KapaHjamowm, ¢ coomoaeHuem tpedoBanuii ['OCT.

3agaua
[ernb MOCTOSTHHOTO TOKA CO CMEIIAHHBIM COSTMHEHUEM PE3UCTOPOB COCTOUT M3 HECKOJIBKHUX
pe3ucTopoB. B 3aBHCHMMOCTM OT BapuaHTa 3aJaHbl: cXeMa Lenu (M0 HOMEpy pHUCYHKA),
conpoTtuBneHus pe3uctopoB Ri, Ro, R3, R4, Rs Re: Hanpsbkenue U, Tok | Bcelt mienu wiv 0HOTO U3
pe3ucTopoB. ONpeaeIuTh 3KBUBAJICHTHOE CONTPOTHBIICHHE TIENH R.yx, TOK U HAMPSHKEHHUE B KaXKIOM



pe3ucTope M BCEil Lenu, eciau OHM He 3aiaHbl. [ MpoBepKH NPaBUIIBHOCTU PELICHMS 3aladyd
COCTaBUTH OalaHC MOIHOCTEH 1enu. JlaHHbIe 1715 CBOETo BapuaHTa B3ATh B Taduuie 3.1.
Tao0muna 3.1 McxonHple faHHBIE K 3a1a4e

Ne Ne R1 R R3 R4 Rs Re JlomoTHUTEILHBIN
BApUAHT | PHUCYHKaA Om Om Om Om Om Om rapameTp
1 3.2 2 4 12 3 6 - U4 =100 B
2 3.2 2 4 12 3 6 - 1=20A
3 3.2 2 4 12 3 6 - U=30B
4 3.2 2 4 12 3 6 - Is=20 A
5 3.2 2 4 12 3 6 - =375 A
6 3.3 4 2 6 4 10 2 Usp=50B
7 3.3 4 2 6 4 10 2 1=5A
8 3.3 4 2 6 4 10 2 2=2A
9 3.3 4 2 6 4 10 2 I3=12A
10 3.3 4 2 6 4 10 2 2=2A
11 3.4 10 15 10 5 10 4 Usp=120B
12 3.4 4 15 10 5 10 4 Us=16B
13 3.4 4 15 10 5 10 4 Us=120B
14 3.4 4 15 10 5 10 4 Us=10B
15 3.4 4 15 10 5 10 4 Us3=30B
16 3.5 4 10 4 10 15 6 1=10A
17 3.5 4 4 6 2 3 4,8 b=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 le=8A
21 3.6 3 6 6 3 12 4 o=4A
22 3.6 3 6 6 3 12 4 I3=4 A
23 3.6 3 6 6 3 12 4 l2=6A
24 3.6 3 6 6 3 12 4 Us=12B
25 3.6 3 6 6 3 12 4 2=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
" )
Rs
-3 — g —
Pucynok 3.4 Pucynok 3.5



A Ri1 R4
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Pucynok 3.6

KonTposibHbIe BONpoChI
1) Yro Ha3BIBAIOT HJIEKTPUIECCKUM TOKOM?
2) Kaxk popmynupyetcs 3akon Oma aiist yyacTka e U sl Beeit neru?
3) Kak popmynupyeTcs nepBbiii 3akoH Kupxroda, BTopoii 3akon Kupxroda?
4) B deMm 3aKiIOYaeTCsl METOJ «CBEPTHIBAHHS» JUIi pacyeTa pa3BETBICHHBIX IeTel
MIOCTOSIHHOT'O TOKa?
5) Ilepeuncinre CBOWCTBA HEPA3BETBICHHON M Pa3BETBICHHOW IICTIH.
Conep:kanue oTyera
1)  Howmep, TeMa U 11eJib paOOTHI.
2) Pemenue 3a1auu ¢ NOSICHEHUSIMH.
3) OTBETHI K PELICHHIO 3a/Ia4H.
4) BriBOI.
Cnucok Jurepatypbl
1) Hanunos U.A., iBanos [1.M. O01mas 3JeKTpOTEXHUKA C OCHOBAMH AJICKTPOHUKH -M.:
Bricmag mikouna, 1998.
2) bepeskuna T.®., I'yces H.I'., MacnennukoB B.B. 3agaunuk 1o o0mieii 21eKTPOTEXHUKH C
OCHOBaMH 3JIEKTpOHUKH - M.: Beiciias mkouna, 1998.

IMPAKTHYECKAS PABOTA Ne4

Tema: PACUET I[EIIEM C IPUMEHEHHMEM ITPEOEPA3OBAHUS TPEYT'OJILHMKA B
3BE3/1Y 1 3BE3/Ibl B TPEVI'OJIBHUK.

[leab: HayuuThcsi BBHIMOMHATH pacueThl IEMEH TMOCTOSHHOTO TOKa C MPUMEHEHHEM
peoOpa3oBaHMs TPEYTOIBHUKA B 3BE3/1y M 3BE3/IbI B TPEYTOJIbHHUK.

CryaeHT nomKeH

3HAMb!

- OCHOBHBIE CBOWCTBA MOCIIEA0BATEIHLHOTO U MAPaUIETFHOTO COSTUHEHUS Pe3UCTOPOB;

- (hopMyBI TIpe0Opa30BaHus 3BE3/Ibl B TPEYTOJIBHHUK U TPEYTOJIbHUKA B 3BE3]1Y;

yMmemsp:

- IPOU3BOJIUTH PacUeT METOJIOM MPEeOOpa30BaHUs 3BE3/bl B TPEYTOJIBHUK U TPEYroJbHUKA B
3BE31Y.

TeopeTnueckoe 060cHOBaHUe

Kpome  mocnenoBatensHOro,  MapajulebHOTO M MOCIEAOBATEIbHO-TAPAIICIBHOTO
(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 COSAMHEHHA U pa30epéM OIMH U3 CIIOCOOO0B pacuéra
ANEKTPUYECKUX IIeTIeH ¢ TAKUMU COSTUHEHUSIMH, a UMEHHO PacuéT MyTéM npeoOpa3oBaHUs «3BE3IbI»
B «TPEYTOJIbHUK.

CoenuHeHue «3Be3a» — 1ITO COCOUHEHHE TPEX DIIEMEHTOB, MPHU KOTOPOM KOHIBI BCEX
3JIEMEHTOB CBSI3aHbI B OJIMH Y3€J1, @ UX Ha4ajla HE UMEIOT HEMOCPEICTBEHHON METAJIIIMUECKOMN CBSI3H.

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



'3ge3na"

Rca Rab
Rbc
= L
.« — 3
"TpeyronbHukK"

Paccunrath OCIb, COACPKAIIYIO «3BE3AY» WU (TPCYTrOJIbHHK), MOXHO aubo ¢ IIOMOIIBIO

ypaBHenuit Kupxroda, mmbo wmeTtomom

npeoOpa3oBaHus

BBE3AbD» B  «TPCYT'OJIBHUK»

(«TpeyroipHHKa» B «3BE3My»), TMOCIE NPUMEHEHUS KOTOPOTO COCIUHEHHE 3JEMEHTOB B CXEME
CTaHOBUTCS CMELIaHHBIM M JaJIbLIE IETIh PACCUMTHIBACTCS METOIOM CBEPTHIBAHUSL.
Hwxe npuBenens! popmyisl mpeoOpazoBanus "3Be3abl" B "TPeyroibHUK'", 1 HA000POT.

®opmynsl gna npeobpasosaHuA TPeYTONbHMKA CONPOTUBAGHMI B 3IKBUBANEHTHYIO 38e34y U o6paTHo

BbiuMcneHHe CONPOTUBNCHUIA IKEMBANEHTHOK
«3Be3abl»

BbiuMCeHWe CONPOTUBAEHUA IKBUBANEHTHOIO
TPEYronbHuKa

Aax «TpeyronsHmkn conpotuanesni Ry, Roe Rea.
HYMHO 33MEHNTL B0 Ha IKBUBANEHTHYIO «3Be3ayY

B R., R,

®  Rup+ Ry + R,
R, = Ry - Ry,

» Rnb + Rbc + Rcu
R, = Ry R,

Rnb T Rbc + Rca

JaHa «3geznan conporuenenuin R, Ry, R, HysHo
33MEHUTL €€ HA IKBUBANEHTHBIN KTPEYIONbHUKY

R,.‘R
Ralb=Rn+Rb+ - g
R, R
R, =R, + R, + ——=
R,
R.'R
R., =R, +R +——
R

3aganue

Ilo JaHHBIM CBOCTO BapHaHTa IMPOHU3BECTHU OSKBHUBAJICHTHOC npeo6pa3OBaHHe CXEMblI H

pacCcUUTaTh SKBUBAJICHTHOC COIIPOTUBJICHUC LICIIN.

3aodaua 1. (He4yeTHbIE BAPUAHTHI)

+_foy

Ne BapuanTa R1, Om R2, Om Rs, OM R4, OM Rs, Om
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
3aoaua 2. (ueTHBIC BApUAHTHI)
Ne BapuanTa R1, Om R2, Om Rs, OM R4, OM Rs, Om
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

KoHnTpo/ibHbIE BOonpockl
1) Yto Ha3BIBAIOT INEKTPHUECKHM TOKOM?
2) Kak dpopmymnupyetcst 3akon Oma [T ydacTKa e U IS BCeH remnu?
3) Kak dhopmynupyercs nepsblii 3akon Kupxroda, Bropoii 3akon Kupxroga?
4) Tlo xakum GopMyIaM IPOU3BOIUTCS MTPeOOpa3oBaHKe 3BE3/IbI B TPEYTOJIBHUK U HA000POT?
Conep:xxanue oT4yeTa
1) Homep, Tema u 1iesib paboTHI.
2) Pemienue 3a1a4u ¢ MOSICHEHUSIMH.
3) OTBeTHI K PEHICHHUIO 3a/1a4H.
4) BoiBog.
Cnucok Jaureparypsbl
1) HanwnoB M.A., UsanoB IL.M. OOmias 31eKTPOTEXHHKA C OCHOBAaMH JJICKTPOHUKH -M.:
Bricmas mxomna, 1998.
2) bepeskuna T.®., I'yce H.I'., MacnennukoB B.B. 3agaunuk mo oOIieit 3J€KTPOTEXHUKH C
OCHOBaMHU 3JIEKTPOHUKH - M.: Beiciias mikomna, 1998.

INPAKTUYECKASA PABOTA NeS



Tema: PACUET CJIOXKHBIX LIEITEN C TIOMOIIBIO 3AKOHOB KUPXT'O®DA.
[leab: HayunTbcs MpOM3BOAUTH PacUeThl CIOXKHBIX IETIed METOJOM NPUMEHEHHS 3aKOHOB
Kupxroda
CryaeHT nomKeH
3HAMDb!
- 3akoHbI Kupxrodoa,
- IOPSIZIOK pacyeTa CIIOKHBIX LENei MeToI0OM IpuMeHeHus1 3akoHOB Kupxroda,
yMmemyp:
- IPOU3BOJIUTH PACUET CIOXKHBIX IIETIeH METO0M IIPUMEHEHHUs 3aKOHOB Kupxroda.

Teopernyeckoe 000CHOBaHUE

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

It
Z I i= 20
i=1

rae [ - 1ok B y3ne,

N — 4UCJIO IPOBOJIHUKOB, CXOASIIUXCS B Y3II€

[Ipu 5TOM HanpaBIEHHBIN K y3JIy TOK IPUHITO CUUTATh [10JIOXKUTEIBHBIM, a HAlIpaBJICHHbIN OT
y371a — OTPHLIATEIIbHBIM.

11 3axon Kupxeoga: Anrebpanueckasi cymMma najeHui HaIpsKEHUH Ha BCEX BETBSIX,
MIPUHAJICKAIINX 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

1l 1
2. U=
=1 =

[Topsinok pacuera.

1. IlpeaBapuTensHO CENyeT 3aaThCs (MPOU3BOJIBLHO) HAMPABICHUEM TOKOB BO BCEX BETBSIX
e W HamnpaBJICHHEM 00X0J/la BBHIOPAHHBIX KOHTYPOB. [IpOM3BOJIBHOCTH BHIOOpaA HANPABICHHM
TOKOB B BETBSIX IIETIH U HAMIPABJICHUN 00X0/1a KOHTYPOB HE BIHAET HA KOHEYHBIN pE3yNbTaT pacuera.
Ecnu B pesynbTaTe pacueToB HEKOTOPHIE U3 HAWJEHHBIX TOKOB OYAyT UMETh 3HAK (—), TO 3TO OyAeT
03Ha4yaTh, YTO UX UCTUHHOE HAIPaBJICHUE MPOTUBOIOJIONKHO MPEABAPUTEIHHO MIPUHATOMY.

2. CocTaBUTh CHUCTEMY ypaBHEHHUH 110 3akoHaM Kupxroda. Ob611ee unciio ypaBHEHHI B CHCTEME
JTOJIKHO COOTBETCTBOBATH YUCITY HEU3BECTHBIX TOKOB, T.€. YUCIY BETBEH.

[To mepBomMy 3akoHy Kupxroda cocrapisiercst 4ncio ypaBHEHUH, HA €IMHUILY MEHbIIIEE YUCiIa
y3JI0B II€NH, TMOCKOJIbKY YpaBHEHHE JUIsl TOCJIEIHEro y3ja €CTh CIEACTBHE BCEX MPEIbLIYIINX
YPAaBHEHUH U HE JA€T HUYETO HOBOIO JUJIS pacyeTa.

ITo Bropomy 3akony Kupxroda cocTaBnsitoTcss BCe HENOCTAIONIME YpaBHEHHUS Ui JIIOOBIX
MIPOU3BOJIBHO BEIOPAHHBIX KOHTYPOB LEMH.

3. Pemnth cuctemy ypaBHEHUIA.

[Tpumep penieHus

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



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

Huaysmaa:li+12—-13=0

Jist 1 xoHTYypa (JIeBbIi, 00X0/1 KOHTYpa 1Mo 9acoBoi ctpenku): E1 = 11R1 + I3R3

Jlnst 2 koHTYypa (TIpaBblii, 00X01 KOHTYpa MPOTHB YacOBOU CTpenku): Ex = 12R2 + 13R3

3ananue

[To naHHBIM CBOETO BapuaHTa MPOM3BECTH PACcYET TOKOB B BETBSIX CJIOKHOM LIEMU UCTOIb3YS

ypaBueHus Kupxroda.
Taomuua 5.1 McxonHple qaHHbBIE

Ne Ne Ei,B | E;,B | E3, B R1, R2, Rs, R4, Rs, Re,
BapHaHTa | pUCYHKa Om Om Om Om Om Om
1 5.2 10 5 - 10 20 10 - - -
2 5.3 10 5 - 20 10 10 - - -
3 5.4 10 20 - 10 20 4 5 6 -
4 55 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 5.9 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 5.3 10 4 - 5 2 6 - - -
13 5.4 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 5.9 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 5.3 10 5 - 20 10 10 - - -
23 5.4 10 20 - 10 20 4 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
[] R, [] R;
Rl R: R| R.‘

Pucynok 5.2 Pucynox 5.3



R, R:
]
Ry Rs
Pucynok 5.4

R( RQ, R ) R(‘
Pucynok 5.6
R;
(-

"= =

R Rs
Pucynok 5.8

Rs Re R R,

Pucynok 5.10 PrcyHok 5.11
KonTposbHbIe BOnpockl
1) YTo Ha3bIBAIOT SJACKTPHUECKUM TOKOM?
2) Uro Takoe y3el 3JeKTPHUCSCKOMN Lenu?
3) Uto TaKoe BETBb JIEKTPHUCCKOM ICTH?
4) Yto Takoe KOHTYP JCKTPHUYCCKOH Lernu?
5) Kak dopmynupyetcs nepsbiii 3akon Kupxroda, Bropoii 3akon Kupxroga?
6) CKOJBKO YpaBHCHHI COCTaBIISCTCS Ui pacueTa CIOXKHOM IEMH METOJOM YpaBHCHHH
Kupxroda?
7) CxouibKo ypaBHEHH# cocTaBisiercs mo 1 3akony Kupxroga?



Conep:kanue oTyera
1) Homep, TeMa | 11eJ1b pabOThI.
2) Pemienue 3a1a4u ¢ MOSCHEHUSIMH.
3) OTBETHI K PEIICHUIO 3a1a4H.
4) BeiBog.
Cnncok Jureparypbl
1) HauwmmoB M.A., UBanoB IL.M. OOmas 31€KTPOTEXHHKA C OCHOBAMH JJIEKTPOHUKH -M.:
Bricmasg mikouna, 1998.
2) bepeskuna T.®., I'yce H.I'., MacnennukoB B.B. 3agaynuk mo oOIiell 3JeKTPOTEXHUKH C
OCHOBaMHU 3JIEKTPOHUKH - M.: Beiciias mikona, 1998.

ITPAKTHYECKAS PABOTA Ne6
Tema: PACUET HEPA3SBETBJIEHHBIX RL U RC-LIEIIEN
[leab: HayuuTbcst BBIMOTHATH pacyeThl IeNel IEPEeMEHHOT0 TOKa.
CryaeHT 10omKeH
SHAMDb!
- OCHOBHBIE MAPAMETPhI IEPEMEHHOTO TOKA,;
- TOPSAOK pacueTa NePeMEHHOTO TOKa,;
yMmemy:
- MPOUW3BOIUTH PacUeT MMapaMeTPOB MEPEMEHHOTO TOKA;
- CTPOMTH BEKTOPHYIO IMarpaMMy HEpa3BETBICHHOM LENMU NEPEMEHHOTO TOKA.

TeopeTnyeckoe 000CHOBaAHUE

Hepaszeemenennana uenv nepemenHoz0 moKa ¢ AKMUGHBIM CONPOMUGIEHUEM U
UHOYKMUGHOCM IO,

HepasBeTBienHnas nenb 00jgaaeT akTUBHBIM CONPOTHUBIEHUEM R U MHIYKTHBHOCTBIO L M
MOJIKJIIOUYEHA K MCTOYHHUKY CHHYCOMAAIBHOIO HalpsKeHUs. B COOTBETCTBUU CO BTOPBIM 3aKOHOM
Kupxroga

u=iR+1L (%) =up + u, = UpSin(wt + @),

r7e UrR ¥ UL — aKTUBHAs M PEaKTHBHAs COCTABIISAIONINE HANpsDKeHUs, B.
Hanpsokenue omnepekaeT mo ¢ase TOK Ha yroia ¢. AMIUIMTYIHOE 3HAaUY€HUE BXOAHOTO

HaTPSKEHUS
— 2 2
Un = VUi + Ui
rae Ugym = I, * R — aMIuIuTy1HOE 3HAaU€HHE AKTUBHOM COCTABIISIIOLIEH HaNpshKeHus, B;

Um=1L"I,  ®-aMIIIATygHOE 3HAYEHNE PEAKTUBHON COCTABJIAIONICH HANIPSKEHUS, B.
JlelicTBytolIee 3HAUYCHUE HATIPSIKEHUS

U="2= (U%”)z +(ULT;")2 = JUZ+UZ

Ha pucynke 6.1 npencraBieHa BeKTopHas AuarpaMma Lenu, rae Hanpsokenue U, Ur u UL
00pa3yloT TPEYTrOJIbHUK HANpPsKEHUH JUIsl aKTUBHO — MHYKTUBHOW HAarpy3KH.

Pucynok 6.1
VYroun capura (a3 Mex1y BEKTOpaMH BXOJHOTI'O HAaNpPsKEHUS ¥ TOKA B LIENH ONpeAesseTcs U3
TPEYrOJIbHUKA HAIIPSIKCHUM:

X
@ = arctg ?L.



[ToHoE conpotuBnenue 1enu (Om):
Z =\ R*+ X}

[=—2L _—

/R2+XL2

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

CpenHee 3HayeHHME MOIIHOCTHU LIETIH 3a MEPHUOJ] PaBHO CPEIHEMY 3HAUEHHIO MOIIHOCTH B
aKTUBHOM CONPOTHBJICHUN WJIM aKTHBHON MOIIHOCTH P:

P=U-1-Cosp=U,-1=1%"R.
3necy MHOXUTENH COSQ — K03 PHUIIMEHT MOIITHOCTH.
PeakTuBHAast MOILIHOCTB:

Toxk B nenu:

NS

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

S=U-1=.P2+Q2
Hepa3zeemenennas yenv nepemeHHo20 moKa ¢ AkmuHblM CONPOMUBIEHUEM U EMKOCHBIO.
Ecau B nenu ¢ nociie10BaTeabHO COCAUMHEHHBIMU PE3UCTOPOM U KOHIEHCATOPOM IPOXOIUT
TOK [ = [, * Sinwt, TO HaNpsKEHUE HA AKTUBHOM COIPOTHBJICHUH Us COBHAJAECT MO C TOKOM, a
HamnpsbkeHre Ue Ha KOHAEHCcaTope 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 =+ Uy + Ubp.
[elicTByrolee 3Ha4eHUE HANPSKEHUS :

U=,Us+Ué=1-|/R2+X;=1"Z.
Ha pucynke 6.2 npencraBieHa BeKTOpHas Auarpamma nemnu, rae Hanpsbkenue U, Ur u Uc
00pa3yoT TPeYroJabHUK HANPSXKEHUH /1711 aKTUBHO — UHAYKTUBHOM Harpy3Ku.

l
B

[TosHast MOIIIHOCTE:

Pucynok 6.2
3axoH OMa 1)1 A€HCTBYIOIINX 3HAUYEHUI TOKA U HAIPSYKEHUS:

U
2I
VR? + X2
rac Z — 1oaHoe COMPOTUBJICHUEC IICIIN.

AKTUBHYIO, PEaKTHBHYIO M IOJIHYKD MOIIHOCTH IIENMH C AKTHBHBIM CONPOTHUBICHHEM U
emkocThio (P, Q u S) onpenenstoT aHAIOTHYHO TOMY, KaK 3TO JIETaIOCh JIJISl HEPa3BETBICHHOM 11NN
C aKTHBHBIM COTIPOTUBJICHUEM U UHIYKTHBHOCTBIO.

VYron casura ¢a3 Mexay BEKTOpaMHU BXOJIHOTO HANIPSKEHHS U TOKA B IIETIN OINPEIEIISIOT:

I =

@ = arctg _TXC.
3aganue

Llens TIEPEMEHHOTO TOKA COJCPXKUT Pa3IMYHBIC DJIEMEHTHI (PE3UCTOp, HHIYKTHBHOCTH,
€MKOCTb ), BKIIIOUEHHBIE MTOCIeI0BaTeNbHO. CXeMa IIenH MpUBeIeHa Ha COOTBETCTBYIOIIEM PUCYHKE.
Howmep pucyHKa ¥ 3HaYCHHS CONMPOTHUBIICHUH, a TAKXKe OJIUH JOIOJTHUTEIBHBIN TTapaMeTp 3a/IaHbl B
tabauue 3.1.

HadepTuth cxemy e ¥ ONPEICTUTh CICAYIONINE BETHIHHBIL:

1. monHOE compoTHUBIEHHUE TeTH Z;



2. ToK |;
3. yroia casura ¢a3 ¢ (1o BEeTUYMHE U 3HAKY);
4. aktuBHYIO P, peakTtuBHYyI0 Q, TIOJIHYIO S MOIIIHOCTH IIETIH.
HaueptuTh B Macmrabe BEKTOPHYIO JUArpaMMy.

Ta6muma 3.1 Jlannblie nis pacyera

Bapuant | Pucynok | Hanpsbkenue U, B R, Om XL, 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

o—{ 1 o—{ _——
R R
u L U —_—
A
O o
Pucynok 6.3 Pucynok 6.4

3) Pemmrth 3amauy, mpu PEUICHUH 3a7a4dl MOSCHATH BCE JCUCTBHS, CXEMY BBIOJHHUTDH

Kapanjaamowm, ¢ coomoaeauem 'OCT.

1)
2)
3)
4)

1)
2)
3)

1)

Xox padoTsI
1) TIlIpouuTath TEOpETHUECKOE OOOCHOBAHHE.
2) Bemucath gJaHHBIE CBOETO BapHAaHTA.

KonTposbHbIe BOnpockl
Kaxko¥i Tok Ha3bIBaeTCs EpPEMEHHbBIM ?
Kakumu ocHOBHBIMU ITapaMeTpamMu 00J1aJjaeT IEPEMEHHbIN TOK?
Kaxk onpenenuts mosHoe conporusienue RL u RC - nenu?

Kak ctpourcs BekTopHas fuarpamma’?

Conepkanue oryera

Howmep, Tema u nens paboTsl.

Pemenue 3a1aun ¢ MOSCHEHUSIMH.

BriBos.

Cnucok Jmreparypbl
Hanunos U.A., UsanoB I1.M. OOmias 37eKTpOTEXHUKA C OCHOBAMH JJIEKTPOHUKH -M.:




Bricmas mxomna, 1998.
2) bepeskuna T.®., 'yceB H.I'., MaciennukoB B.B. 3agaunuk o o01iei 31eKTpOTEXHUKA
C OCHOBaMHM 3JIEKTPOHUKH - M.: Bbeiciiag mkosna, 1998.

INPAKTHYECKAS PABOTA Ne 7
Tema: PACYET TPEX®A3HbBIX [IEITEN

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

- OCHOBHBIE 3aKOHBI JJIEKTPOTEXHHKH;

- omnpejeNeHUs JIMHEHHBIX U (a3HbIX TOKOB U HANPSHKEHUI,

- COOTHOUICHHUS MEXIY JIMHEHHBIMH U (a3HBIMU TOKAMH U HANIPSHKCHUSIMHU;
ymemn:

- TIPOU3BOAMTH pacueT Tpex(aszHbIX Lenen.

TeopeTruueckoe 000cCHOBaHHE

Tpexgpaznaa cucmema rnexkmpuueckux mokoe (3C, HanpsKeHU) — 3TO COBOKYITHOCTh
TPEX CUHYCOUAAIBHBIX IeKTpudeckux TokoB (D/1C, HanpskeHUit) 0IHOM 4acTOThI, CABUHYTBIX IO
¢aze npyr otHocutenbHO Apyra Ha 120°. Ilpu paBencTBe ammuTya TokoB (31C, HanmpspKeHHit) BO
Bcex (pazax CUCTEMY HA3bIBAIOT cuMMempuunoil. Yactb 3TON CUCTEMBI, I'/Ie IPOXOAUT OJIUH U3 TPEX
TOKOB, Ha3bIBAIOT ha3zoii mpexghaznoi cucmemul.

@Da3znoe nanpaxceHue — BO3HUKAECT MEXIY HAayaloM M KOHIIOM Kakoi-mubo ¢asbl. Ilo-
JPYroMy €ro euie onpenessioT, KaKk HalpspKeHHEe MEXIY OJHUM U3 (Pa3HBIX MPOBOJOB M HYJIEBBIM
IIPOBOIOM.

Jluneiinoe nanpasxcenue - ONPENENAIOT €Ile Kak MexdasHoe Win Mexay (aszHoe —
BO3HHUKAIOIIEEe MEX/Y JIByMsI IPOBOIAMHU WJIM OAMHAKOBBIMHU BBIBOJAMH pa3HbIX (a3.

Toku B pa3ax reneparopa u NpueMHHUKA Ha3bIBAIOTCS PA3HBIMU MOKAMU, & TOKU B TMHEHHBIX
MIPOBOJAX - IUHEHHbIMU.

Coedunenue ¢ 36e30y

Ecim koHIbI Bcex a3 reHepaTtopa COSTUHUTH B OOImIMA y3el, a Havyayia ¢a3 COCTUHUTH C
Harpy3koH, oOpasyromeil TpexJy4deBYyIO 3Be3Ay CONPOTHUBICHHMH, MOJIYYUTCS TpexdazHas Ielb,
coeMHEeHHas 3Be370i. TpexdasHas 1enb, CoeJUHEHHAs 3B€3/101, n300pakeHa Ha pucyHke 7.1.
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Pucynoxk 7.1 Cxema coequHeHus reHepaTopa U MPUEMHHK «3BE3101»

Tak kak nUHEHHBIE MPOBOJA COEOUHEHBI TMOCIEJ0BATEIbHO C (pazaMu HMCTOYHUKA U
MIPUEMHHKA, TUHCHHBIC TOKU TPU COSAMHEHUH 3BE3/I0H SBIITIOTCS OTHOBPEMEHHO (Da3HBIMU TOKAMHU.
I = |q).
[Tpu cummetpuanoit cucteme DJIC uCTOUHUKA TIMHEHHOE HAPsDKEHUE OOJIbINe a3HOTO B V3
pas.
U, = V3 Uy,
Coeounenue 6 mpey2onbHuUK



Ecim xoHer kaxaoi (a3el 0OMOTKH T€HEpaTopa COSAMHUTH C HAYaJIOM CIISTYIoIIeH ¢asbl,
oOpa3yercss COeIMHEHHWE B TPEYroidbHUK. K TodkaM cOequHEHH OOMOTOK IOJKIIOYAIOT TPHU

JUHEIHBIX MPOBOJIa, BEIYyIlKE K HATPYy3Ke.

Ha pucynke 7.2 u3o0pakeHa TpexdasHas 1elb, COSANHCHHAS TPEYTOJIBHUKOM.

Ee,

C(Y)|

A(Z)

Iy

—

N

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

Pucynox 7.2 CxeMa coeiuHeHUs TeHEpaTOpa U MPUEMHHK «TPEYTrOJTBHUKOM)

Kak BugHO u3 prucyHka 5.1, B Tpexda3Ho# 1enu, COeIUHEHHON TPEyroIbHUKOM, (a3HbIe U
JIMHEHHBIE HaIPsS>KCHUS OAMHAKOBEIL.

U, = Uy

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

I =3 Iy,

IIpy cuMMETPUYHOM CUCTEME HAIIPSIKEHUN U PABHOMEPHOU HAarpy3Ke MOLIHOCTH BCEH LICTIH:

- AKTHBHaid
- PCAKTHUBHaA

- IIOJIHasd

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

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

3agaua

B tpexdasznyro ceTb ¢ TMHENHHBIM HanpsikeHueM U BKIIIOUEHBI TPU OJJUHAKOBBIX IIPUEMHUKA
sHepruu. ConpoTuBIeHUs NpueMHuKa paBHbl R u X niamn Xc.

N300pa3uth cxeMy Tpexda3zHOH HeTH.
Onpenenurs:
1. TlomHoe compoTuBicHUE B (hase.

2. ®daszHble U TUHEHHBIE TOKH.
3. KoaddunueHT MOITHOCTH.
4. AKTHUBHYIO, PE€aKTHBHYIO U MIOJHYIO MOLUIHOCTHU BCEH IIETH.
JlaHHBIC 711 CBOET'O BapUaHTa B35Th B Tabmuie 7.1.

Tabauna 7.1 McxoaHble faHHBIE K 3a74a4€

Neo BapuanTa U,B R, Om XL, Om Xc, Om CcXeMa COCIMHCHUS
1 173 4 - 3 «3BE3Ia»
2 86,5 3 4 - «3BE311a»
3 380 16 — 12 «TPEYTOJIBHUKY
4 380 12 16 — «TPEYTOJIBHUK
5 600 32 — 16 «3BE3/1a»
6 400 32 16 — «3BE3/a»
7 450 5 — 12 «TPEYTOITBLHUKY
8 225 5 12 — «TPEYTOIBbHUK
9 380 14 — 2 «3BE3Ia»
10 244 2 14 - «3BE3Ia»




11 230 15 — 5 «TPEYrOJIBHUK»
12 400 5 15 — «TPEYTOITBHUKY
13 230 16 — 12 «3BE3/IA»
14 660 13 15,2 - «3BE311a»
15 660 24 — 18 «TPEYTOTBHUK»
16 520 18 24 — «TPEYTOITBHUKY
17 380 12,8 - 9,6 «3BE3Ia»
18 380 10 20 - «3BE3Ia»
19 600 20 — 15 «TPEYrOJIBHUK»
20 660 15 20 — «TPEYTOJbHUKY
21 500 20 — 10 «3BE3TA»
22 400 14 2 - «3BE3Ia»
23 220 10 — 7,5 «TPEYrOJIBHUK»
24 660 9 12 — «TPEYTOITBHUK»
25 380 12 - 9 «3BE3Aa»

Xox padoTbl
1) TIIpouwnTaTh TeOpeTHYECKOE OOOCHOBAHUE.
2) Beinucath gaHHBIC JJI CBOETO BapUaHTA.
3) MU306pa3uts cxemy Tpex(a3Hoii memnu.
4) PemuTh 3amady, NPU PEHICHUH 3a7add IMOSCHUTH BCE JECHCTBHS, CXEMY BBIIIOJHHTH
Kapanjaamowm, ¢ coomoaenuem 'OCT.

KoHTposbHBIE BONIPOCHI

1) Kakas nienb Ha3bIBaeTCs TpexdazHoit?

2) Uro Takoe JIMHEWHBIN U (ha3HbIH TOK?

3) Uro takoe auHEHHOE U Ga3zHOE HAMPSHKEHHE?

4) KakoBO COOTHOILICHHE MEXKIy JHHCHHBIMH U (pa3HBIMH TOKAMH U HAIPSHKCHHSMH B
COEJIMHEHUU «3Be3aa»?

5) KakoBO COOTHOLICHHE MEXKIy JMHCHHBIMH U (a3HBIMH TOKaMH U HANPSIKCHUSIMHU B
COCTMHEHUU «TPEYTOJIBHUKY?

6) Kak onpenenuTs aKTUBHYIO, PEAKTHBHYIO M MOJHYIO MOILIHOCTH TpeXx(a3Hoi 1enu?

Conep:xxanue oT4yeTa

1) Howmep, Tema u 1eib paboTHI.

2) PemieHue 3a1auu ¢ MOSCHEHUSIMHU.

3) Beirog.

Cnucok Jurepatypbl

1. Ky3oBkuH, B.A. Dnekrporexnuka u snekrponuka / B.A. Ky3oskun, B.B. ®unatos — M.:
NznarensctBO KOpaiir, 2017. — 431 c.

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

3. Kucenes, B.. Dnekrporexnuka u snekrponuka / B.W. Kucenes [u np.] — M.: OO0
«Toproso-U3narensckuit gom «Apucy, 2010. — 272 c.

ITPAKTUYECKASI PABOTA Ne 6

Tema: PACYET O/JHO®A3HOI'O TPAHCO®OPMATOPA
[lesn: [IprnoOpecTr HABBIKK pacyeTa OCHOBHBIX NMapaMeTPOB OAHO(A3HBIX TPAaHC(HOPMATOPOB
CTyaeHT 1omKeH
3HAMY:

- TeXHHYECKHUE MapaMeTpbl TpaHchopMaTopa;
ymemy.

- paccuMTHIBaTh OCHOBHBIC TApaMETPhI 0THO(A3HBIX TPAaHCPOPMATOPOB.



Teopernyeckoe 000CHOBaAHUE

Tpancghopmamopom Ha3bIBaETCs CTaTHYECKHI 3JIEKTPOMAr HUTHBIN arnmapar,
NpeIHa3HAYCHHBIN ISl TPeoOpa3OBaHMsl AIICKTPHUSCKOW HSHEPTUU TIEPEMEHHOTO TOKa OIHOTO
HAMPSDKEHUS B DJIEKTPUYECKYIO SHEPTHIO TIEPEMEHHOTO TOKA IPYroro HANPSHKEHUS TOM JK€ YaCTOTHI.

Onnodaznsiii TpanchopmaTop (pucyHok 8.1) cOCTOMT U3 IBYX OOMOTOK — nepeuuHoi 1 c
YHCIIOM BUTKOB, K KOTOPOW MOABOJUTCS HANPSDKEHUE CETH, U 6MOPUYHOU 2 C YUCIIOM BUTKOB, K
KOTOPOH TPUCOCAMHSAIOTCS MMOTPEOUTENN OSJICKTPOIHEPruu; o00e OOMOTKM HaMOTaHbl Ha
MAZHUMONPOBO0 3.

N
NG
:
\

”
LEA

I I—
\ poN
=
\
J @
B A
\

Pucynoxk 8.1 YcerpoiicTBo Tpancopmaropa

Opna u3 oOMOTOK TpaHchopMaTopa paccuMTaHa Ha Oolblliee HAMpPsHKEHUE, Ha3bIBACTCS
oomomkou evicutezo nanpaxcenusn (BH), a Bropas — oomomkou nuzuwiezo nanpsaxcenun (HH).
Ecnu nepBuuHOE HaMpsHKeHUE MEHbBIIIE BTOPUYHOTO, TO TPAHC(POPMATOP HA3BIBAIOT HOBLIULAIOULUM,
a eclii OOJIbILIE — HOHUNHCAIOUWUM.

OCHOBHBIMU TTapaMeTpaMH TPAHCPOPMATOPOB SBISIOTCS:

1) HomuHambHast MOIIHOCTE Syow. DTO IMOJIHAS MOIIHOCTH (KBA), KoTOpyI0 TpanchopmaTop,
YCTaHOBJICHHBII Ha OTKPBITOM BO3/1yX€, MOKET HEMpPEepBhIBHO OTAaBaTh B TEUEHHUE CBOETO CPOKa
ciyx0sI (20...25 5eT) mpu HOMUHAJIEHOM HaIPSKEHUH.

2) HomunanbHoe nepBuuHOe HampskeHUe Upnowl. DTO HANpsKEHUE, HA KOTOPOE paccuMTaHa
nepBUYHas 00MOTKa TpaHCcpopMaTopa.

3) HomuuanbHOe BTOpHuHOE HampskeHUE Uyowo. DTO HANpPsDKEHHE HA BBIBOJAX BTOPUYHOM
0o0OMOTKHM TpaHc(hopMaTopa IpHU XOJOCTOM XOJi€ 1 HOMHUHAJIBHOM TEPBUYHOM HampsbkeHuu. [Ipum
Harpyske BTopuuHoe Hanpspkenne U, cHumkaeTcst u3-3a moTeph B TpaHchopMaTope.

4) HoMuHaNbHBIA NEPBUYHBIA U BTOPHUYHBIA TOKHU lyomi U luom2. DTO TOKH, BBIYHCICHHBIC IO
HOMHHAJILHOW MOIIHOCTH U HOMHHAJBHBIM HarpsbkeHusM. [l omHoda3zHoro TpancopmaTtopa

S S

HOM . HOM

I .= ; b=
Homl U o 77 HOM2 U
rae 7 - KI1J] rpancdopmaropa.

Ota BenuuuHa Onm3ka kK 1,0 u3-3a manbix moreps B TpaHchopmaTope. Ha mpakTuke mpu
oTpeieIeHuH TOKOB puHumMaroT 77 = 1,0.

Tpancdopmarops! yaiie Bcero paboOTalOT C HArpy3Koil MeHbllle HOMHHaNIbHOH. [loaTomMy
BBOJST TIOHATHE O KOXPGUIMEHTE HATPY3KH Ky, KOTOPBIA paBeH OTHOMICHUIO MOIIHOCTH,
OTJaBaeMoil TpaHchOpMATOPOM MOTPEOUTENI0 K HOMHHAIBHOM MOIIHOCTH TpaHchopMaTopa.
3HaueHUsT OTAAaBACMBIX TPAHC(HOPMATOPOM AKTUBHOW M PEAKTUBHOW MOIIHOCTEH 3aBUCIT OT
Kod(puImeHTa MOITHOCTH MOTpeOUTEs COS P2:

P, = SHOM  COS ¢2; Q = SHOM -sin 2.

Hom2

3apaua
Jns nuTaHus NMOHM)KEHHBIM HAINpPSDKEHUEM LIeNell YIpaBi€HUs 3JEKTPOJBHUraTeIsiMU Ha
MyJbTE YCTAHOBJICH OJHO(A3HBIN TpaHC(HOPMATOP HOMUHAIHHONW MOIIHOCTBIO Syon. HOMHHABHBIC



HanpspkeHussT OOMOTOK Uwuoni U Unow2; HOMHUHAIBHBIE TOKH lyowi U luow2. Koaddumment
TpaHnchopmanmu paBeH N. Yuciaa BUTKOB OOMOTOK W1 M W2. MarHUTHBIH MMOTOK B MarHUTOIIPOBOJIE
®nm. Yacrora Toka cetu f = 50 I'u. TpanchopmaTop paboTacT ¢ HOMHHAIBHOM HArpy3koi. [Torepsmu
B TpaHcopMmarope MOXHO mnpeHeOpeub. Mcmonb3ys maHHbIE TpaHCPOpMaTopa, yKa3zaHHBIE B
tabnuue 8.1, ompenenauTh BCE HEU3BECTHHIE BEIMYMHBL, OTMEUYEHHBIE MpOYepKaMH B TaOiuile
BapuaHTOB. HauepTuTh cxemy BKIIOUEHHs TaKOTO TpaHchopmaTopa B ceTb. Ko BropruuHON 00MOTKE
MIPUCOEIMHHUTD HATPY3KY B BHUJIE OOBIYHOTO pe3ucTopa Ry. i BKIIIOUEHUS U OTKIIIOUEHUS HATPy3KU
IIPEYyCMOTPETh PYOUIIBHUK, a JUIsl 3aIIUThl CETEW OT TOKOB KOPOTKOT'O 3aMbIKaHMsI BKJIIOUUTD B LIEb
0001X 0OMOTOK IPEIOXPAHUTEIIH.

Taoimna 8.1 McxonHele faHHBIE K 3a1a4e

HOMep Skomy Usont, Uson2, liomt, lom2, W1 W2 n ODm

BapHaHTa BA B B A A B6
1 - 380 - 1,43 - - - 15,8 0,005
2 - 220 24 - 33,4 198 - - -
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 o4 - -
8 - 220 - - 20,8 400 22 - -
9 250 500 - - - - - 20,8 | 0,0015
10 - - 12 3,2 - 3000 - 41,6 -

Xoa paboTsl

1) Tlpou3sBecTu pacueThl Jis 3a7a49u. PacyeTsl CONPOBOXKIANTE MOSICHEHUIMH.

2) MU300pa3uth cxeMy BKIIOYEHHUS OAHO(]A3HOro TpaHchopmaropa B COOTBETCTBUH C
3ananueM. [Ipu n3o0pakxeHun cxembl COONI0aiTe MPABUIIO HAYEPTAHUS CXEM U DJIEMEHTOB.

3) OdopMHuTB OTYET IO MPAKTHYECKOH padoTe.

KonTpoJsbHbIe Bonpochl

1) Jlns gero npeaHasHaveH TpaHchoOpMaTop?

2) Kak onpenenuts ko3 dunueHT Tpanchopmamn’?

3 IlpuBenurte ompeneseHHs HOMUHAIBHBIX MapaMeTpoOB TpaHc(opmaTopa: MOIIHOCTH,
HarpspDKEHUH 00MOTOK; TOKOB.

4) Kakue morepu MOITHOCTH UMEIOT MECTO B TpaHCOPMATOpE TMPU HATPYy3Ke?

Conep:xanue oTuera

1) Homep, Tema 1 11e71b paGoTEL

2) Perenue 3a1a4y ¢ HOSCHEHUSIMH.

3) Cxema BkmoueHHs 0AHO(MA3HOTO TpaHCHopMaTOpa.

4) Boisog.

Cnucok ureparypbl

1) Kys3oBkuH, B.A. DiekTporexnuka u 3nektponnka / B.A. Ky3oskun, B.B. ®unatos — M.:
WznarensctBo KOpaiir, 2017. —431 c.

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

3) Kucenes, B.I. Dnekrporexuuka u snektponnka / B.U. Kucenes [u ap.] — M.: 000
«Toproso-MU3natenbekuii 1om «Apucy, 2010. — 272 c.

INPAKTHYECKAS PABOTA Ne 9
Tema: PACUET JIBUTATEJIEM ITIOCTOSSHHOI'O TOKA
[ean: [IprobpecTn HaBBIKK pacueTa ABUTaTENICH MOCTOSHHOTO TOKA
CTyneHT 1omKeH



3HAMb.

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

- PacCUUTHIBATH ITyCKOBBIE M pa0OYNE XapaKTEPUCTUKU ABUTATEIICH MMOCTOSTHHOTO TOKA.

Teopernueckoe 000cHOBaHHE
Jlis nBurarens napajuieabHOro Bo30YXIEHMs, CXeMa KOTOpOoro npusesieHa Ha pucyHke 9.1,
CIIPaBEJIMBbI COOTHOILIEHUS
UH = EH = r}l I}l
rae Ey - npotuBo-O3/1C, unaykTupyeMas B OOMOTKE SIKOpS IPH HOMHUHAJIBHON CKOPOCTH
BpalLCHMS;
L= 1. + I,
Jnst iBUraTesist nocie10BaTesIbHOrO BO30Y XK ICH s
= lu=1ls
HoMmuHanbHbIi TOK SIKOPs ONPENesieTCs] BBIPAKEHUEM
I, = (U.- E)Iry
B mowment nycka n = 0, cienoBarensHo U E = (), m03TOMY IyCKOBOH TOK sikopsi Oyzer
gype3MepHO OosibIMM. Il €ro OrpaHUYeHUs IOCIEJOBATENBHO C SKOPEM BKIJIIOYAIOT ITyCKOBOM
peocTar Iy, TOTAA
I}Z nyck = Ull /(r}l + rnycrc)
MorHoCTb, OTpebiiieMast IBUraTeIeM U3 CeTH,
P1=1,U,,
rze |, - HOMMHANBHBIN TOK JBUTATEINS,
U, - HOMHHAJIbHOE HAIPSHKEHUE CETH.
Bpamaromuii 21€KTpOMarHuTHEI MOMEHT JBUTATENS IPY HOMUHAJIBHOM PEXHUME

M - 9’55 PHO,’H

HOM
n HOM

KIIJ] nBuraresns paBeH OTHOIICHUIO MOIITHOCTH OTAaBa€MON K MOITHOCTH IMOTPeOIIsIeMOi
P _P-2P
Pl Pl

rae XP - cyMMapHbIe TOTEPU MOIIHOCTH Te€HEPATOPa;

P1 - MomHOCTB, Iepe1aBaeMasi reHepaTopy OT MPUBOJIA;
P - mone3Has MOIHOCTh T€HEPATOPA, OTAABAEMAsl B CETh HATPY3KHU.

K motepsiM MOIIHOCTH ABUTATENSI OTHOCST SJEKTPHUECKHE MOTEPU B OOMOTKAX SKOps P, U
BO30OYXKAeHUSI P, MeXaHMYeCKHe IMOTepd U TOTEepH B CTald. DJIEKTPOMArHUTHas MOIIHOCTh
JIBUTaTENIst

Py =1E

-

U




Pucynox 9.1 — Cxema aBuratens Pucynok 9.2 — Cxema aBurarens
MIOCTOSTHHOTO TOKA MapajuIeIbHOTO IIOCTOSIHHOT'O TOKa IIOCJIEA0BATEIHLHOIO
BO30OYKICHUS BO30OYKICHUS

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

DneKTpoABUraTeNlb IOCTOSHHOIO TOKAa C MapajlyiesIbHbIM BO30yXIeHHeM, paloTass B
HOMHHAJILHOM pEeXHME, OTAAeT IIOJIE3HYI0 MOIIHOCTh Ha Bally Pyow2, pa3BUBas IpPH STOM
HOMUHAQJIBHBIA MOMEHT Mpyow TPU YacTOTE BpAIICHHUS Nuow. JBUTATENh MOTPEONISIET M3 CETH
HOMHHAIBHBINA TOK lnov ipu HaTIpsKEHUU Uyon. TOK B 00MOTKE SKOPS |a, B 0OMOTKE BO3OYKACHUS 5.
[Totpebiisiemass w3 cetd MomHOCTH paBHa Pi. CymMmapHbie TOTEpH MOIIHOCTH B JIBHTaTele
COCTaBIAOT P, K03(pPUIHEHT MONEe3HOTO NEHCTBUS #s. CXeMa ABUTaTess IpUBEICHA HA PUCYHKE
9.1. Ucnonp3ys maHHBIC, IpHUBEACHHBIE B Tabmuie 9.1, onmpenenuTs BCE BEIMYUHBI, OTMEUCHHBIE
MpoYepKamMu B TaOJIMIle BAPUAHTOB.

Tabnuna 9.1 Micxonneie gannbie K 3amade 1

Bennuuna BapuaHTbl

1 2 3 4 5 6 7 8 9 10
Priow2, KBT 22 - 11 30 12 - - - 30 3,6
Myow Hm - 28,56 - 191 - 213 200 78,4 - -
Niom, 00/MHH 985 - 1340 - 750 - 1433 - 1433 | 1200
lion, A 113,6 - - 79,5 - - 159 56,8 - 18,8
Usow, B - 220 220 - 220 | 220 - - 220 -
la, A - 18 - - - 108 - 55,7 150 -
ls, A 5,6 - 11 25 | 15 - 9,0 - - 0,8
Py, xBr 25,0 4,14 12,5 | 35,0 - - 34,9 - - -
2P, kBt - - -- - - 3,0 - 15 4,9 0,54
Ns - 0,87 - - 0,8 | 088 - 0,88 - -

3anaua 2 (Bapuantel 11-20)

ONEKTPOABUraTe)Ib TIOCTOSSHHOTO TOKa C IIOCJICOBATEIBHBIM BO30YXKICHHEM OTAAeT
MOJIE3HYI0 MOIIHOCTh P2 U MOTpeOseT U3 CeTH MOIIHOCTh P1 mpu HampsokeHuu Uyow. [IBUTaTens
pa3BUBAET MOJIC3HBI MOMEHT M Tipy 9acToTe BpamnieHus skops n. Cria Toka B IenH SKops paBHa |,
potuBo-2JIC B 06MoTKe sikopst E. [ToTepu MOIITHOCTH B 0OMOTKaX SIKOPsi M BO3OYKICHHSI PaBHBI Pj.
ComnpotuBiieHre 0OMOTOK SKOPSI ¥ BO30Yk1eHUs Rat+ Ric. B MOMEHT mycka nBurareisb moTpeoisieT
U3 CETH MyCKOBOH TOK |, KoadummenT mone3Horo neiicTBus ABUTaTeNs paBeH . Cxema JBuratess
npuBefieHa Ha pucyHke 9.2. Mcnonb3ys maHHBIC, IPUBEACHHBIE B Tabiuie 9.2, onpencinuTh BCE
BEJTUYHHBI, OTMEUEHHBIC TIPOUYCPKAMU B TAOJIUIIE BAPUAHTOB.

Taodmuna 9.2 McxonHele faHHBIE K 3a1a4e

Bennunna BapuanTsl

11 12 13 14 15 16 17 18 19 20
Puowo, 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 - -
Niom O0/MUH - - 1800 - 1600 | 1200 - 510 1030 | 1200
Lo, A 205 39 - - 45,5 33 - - - 100
E B - - - - 208 - - - 417 -
Pa, Bt 2270 | 300 - - - - 800 - - -
Rat+ Ric, OM - - 0,55 | 0,13 - 0,74 - 0,054 - 0,08
In, A - - 400 - - - - - - -
Nis - 0,85 - 0,84 - 0,76 0,91 0,78 - 0,905

Xoa padoTsbl



1) U300pa3ute cxemy ABHUraTelsl MOCTOSIHHOIO TOKa M 3alMIINTE JAHHBIC U CBOETO
BapuanTa. [Ipu n3o00pa>keHrn cxeMbl cOOMI0IaliTe MpaBHia HAYEPTAHUS CXEM H HJIIEMEHTOB.
2) PaccunTaiiTe BETMUYMHBI B COOTBETCTBUU C 33 JaHUCM.
3) Jlnsa pacuera ciiefyeT MOJb30BaThCS TCOPETHYCCKHMHU CBEACHUsIMHU. PacueT mapamerpoB
COIIPOBOKAANTE MOSCHEHUSMHU.
4) Ucnonp3yiTe CBOMCTBA IMOCIEIOBATEILHOTO U MApajyIeIbHOTO COCAWHEHUH AJIEMEHTOB
AJIEKTPUIECKOH 11enH, 3akonbl Oma u Kupxroda.
KonTpoJsbHbIe BOpoCHI
1) Ilepeunciute criocoObl BO30YXKICHUS JBUrATEIICH ITOCTOSHHOTO TOKA.
2) Or 4ero 3aBUCUT CKOPOCTh BPAIICHUSI IBUIATENIsl IOCTOSHHOTO TOKa?
3) Kak ompenenuTh BEITMUYMHY BPALIAIONIEI0 MOMEHTA AJICKTPOABUTATEIS?
4) Kak onpeaeauTs MOIHOCTb OTePh JBUrATENs OCTOSHHOTO TOKA?
5) Kak paccuntsiBaercs KI1/l aBuraresnst OCTOSHHOTO TOKa?
6) W300pa3ute 3HEPreTUUECKYIO TMarpaMMmy JBHIaTelis MOCTOSHHOTO Toka. [losicHuTe ee
MIOCTPOCHHE.
Conep:xanue or4yera
1) Howmep, Ha3BaHuUE U 11ETb PAOOTHI.
2) JlaHHBIE CBOErO BapHaHTa M CXEMa JIBUTATEN]S MOCTOSHHOTO TOKAa COTJIACHO CBOEMY
BapHaHTY.
3) Permienue 3a1a4u ¢ MOSCHCHUSIMH.
4) OTBeTHI K PELICHHIO 33/1a49H.
5) BesiBog.
Jluteparypa
1) Ky3zoskuH, B.A. DnekrporexHuuka u snekTponuka / B.A. Ky3oskun, B.B. ®unaros — M.:
WznarensctBo KOpaiir, 2017. —431 c.
2) Tepacumos, B.I'. Dnekrporexunka u snekrponuka / B.I'. 'epacumoB [u ap.] — M.:
OHeproatomusiar, 1996. — 288 c.
3) Kucenes, B.1. Dnekrporexnuka u snekrponnka / B.M. Kucener [u np.] — M.: 000
«Toproso-U3natensckuii 1om «Apucy», 2010. — 272 c.

IMPAKTHYECKAS PABOTA Ne 10

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

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

- pacCUYMTHIBATh MMYCKOBBIC U pabOUYNe XapaKTePUCTUKH JBUTATEIICH IEPEMEHHOTO TOKA.

TeopeTnueckoe 060cHOBaHUe
Ha 06moTKky cTatopa moctynaeT akTUBHAsI MOITHOCTh:
Pl :\/§'U1'11'COS(p1.
CKkopoCTb BpalleHHss MArHATHOTO TI0JIsl N1 00paTHO MPONOPIIMOHAIFHA YKCITY TIap TOJTFOCOB!
ng = ﬂ,
p

T€ P — YHUCIIO Hap MOJIKCOB

f — wuacrtora nmepemennoro Toka B I'1, a ko3 ¢uiuent 60 mosBUICS M3-3a TOrO, YTO Ni
MIPUHSTO U3MEPATh B 000POTAaX B MUHYTY.

[TockonbKy 4YHCIIO Map TOIIOCOB MOXKET OBITh TOJIBKO IEJIBbIM, TO CKOPOCTH BpAIICHUS
MAarHuTHOTO TOJII MOXET NPUHMMAaThb HE IPOU3BOJBHBIE, @ TOJIBKO OIPEJCICHHBbIE 3HAYCHMS
(tabmuua 10.1).

Ta6numa 10.1 3aBUCHUMOCTb CKOPOCTH BpAIlIEHUs OT YHCJIa TIap MOJI0COB MArHUTHOTO TOJIS

. e [ 2 [ 2 | 3 | 4 | 5 | 6 |




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

PoTop acHHXpPOHHOTO JBUTATENS BPAIIACTCS B Ty K€ CTOPOHY, YTO M MArHUTHOE IIOJIE, CO
CKOPOCTBIO, HECKOJIbKO MEHbBIIEH CKOPOCTH BPAILEHUS MAarHUTHOTO TOJS, TaK KaK TOJBKO B 3TOM
ciydae B 0OMOTKe portopa OyayT mHaymupoBaThes DJIC W TOKM u Ha poTOop OYAET JCHCTBOBATH
Bpamammuii MoMeHT. O003HaYUM CKOPOCTh BpaIllEHUsI pOTOpa n2. Toraa BeMu4YuHa ny — N2, KOTOPast
Ha3bIBACTCSI CKOPOCTBHIO CKOJIBKEHUS, TPECTABIsAET COOONW OTHOCUTEIHHYIO CKOPOCTh MAarHUTHOTO
TOJISL ¥ POTOpPA, a CTETNIeHb OTCTaBaHUs POTOpa OT MATHUTHOTO TOJIS, BRIpaskeHHas B %, Ha3bIBaeTCs
CKOJIBKEHUEM S:

s = ni—n;
nq
Bpamaromuiit MomenT M Ha Basty ABUTATEIIS ONpeaenseTcs mo Gopmysie:
P
M = 9,552,
n;
CymMmapHble OTepU MOIIHOCTH B JIBUTATENIE IPYU HOMUHAJIBHOM PeKUMe pabOoThI:
YP=P1— P>
KoaddurmenT none3Horo neicTBus:
_ P
n= %
_ Myex .
Ky, = - CIIOCOOHOCTH JIBUTATEIS K TIEPErPY3KE;
HOM
Ml'l
K, = . ~ KpaTHOCTb ITyCKOBOTO MOMEHTA;
HOM
_ Iy
K, = - KpPaTHOCTb ITyCKOBOT'O TOKA.
IlHOM
3apanmne

Tpexda3ublii acHHXPOHHBIA JBUTaTeNb C KOPOTKO3aMKHYTHIM POTOPOM HOMHHAJIBHYIO
MOILHOCTb Ha Bay Prow2, PA3BUBas IPU ’TOM HOMUHAJIBHBIA MOMEHT Miom IIPU YACTOTE BpAILCHUS
N2. JIBurartens morpedIisieT U3 CeTH HOMHHAIBHBIA TOK lnon 4acToToil f1 = 50 'l mpu HanpsbkeHUn
Usow. IloTpebnsiemast u3 cetu MomHocTh paBHa Pi1. CymMMapHble IOTEpH MOIIHOCTH B JIBUraTese
COCTaBIAIOT XP, KO3(QQHUIUEHT MOJE3HOTO NEHCTBHS 7. VCTIONB3ysl NaHHBIE, NPUBEIACHHBIC B
tabnune 10.2, onpenenuTs Bce BEIMYUHBI, OTMEUEHHBIE TPOYEPKaMH B TaOJIUIIE BAPUAHTOB.

Ta6muma 10.2 UcxonHsle aHHEBIE

Ne P, Usow, | luom, | Prom2, Nuom 2P, COS(Pl Mion Ny, S, % Ni,
BapuaHta | KBt B A | kBt kBT Hm | 06/MuH 00/MuH
1 - 380 | 125 0,78 | - 0,81 - 2950 - -
2 22,6 | 380 - - - 26 | 085 - - 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 - 085 | - 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 - - 1136 - - 950 4 -
11 - 380 - 11 1088 | - 0,9 - - 3,3 | 3000
12 - 660 - 55 /081 - 0,8 - 960 -
13 59 380 - - 093 | - 09 |[3573 - - 1500
14 4,76 | 220 - 4 - - 0,84 | 26,8 - 5 -
15 - 660 | 32 30 [091 | - - - 980 2 -
16 - - 7,44 - 081 13 0,8 o4,7 - - 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 - 1211 - - 1,5 0,9 - 2900 - 3000




21 - 380 - - 08515 | 0,83 120 - 3 1000
22 - 220 - 45 1086 | - 0,82 - - 5 3000
23 - - 10 - 085 | - 0,83 60 - 2 750
24 - - 114 | 100 | 0,91 | - 0,85 - 980 - 1000
25 - 380 | 30 - 088 | - 0,85 - 1450 3 -
Xox padoTbl

1) IIpounTath TEOpETHYECKOE OOOCHOBAHUE.

2) Beinucarth JaHHBIC /7SI CBOCTO BapHAHTA.

3) PemunTh 33124y, IPU PEIICHUH 33124 MMOSCHUTH BCE ICHCTBUSI.

KonTpoJbHbIe Bonpockl

1) U3 kakuX OCHOBHBIX YaCTEH COCTOUT JIBUTATEIb IEPEMEHHOT0 TOKA.

2) Kak onpesienuTh BeJIMYMHY BPAIAIONIETO0 MOMEHTA 3JICKTPOIBUTATEs?

3) Kak ompenenuTh MOIIHOCTB OTEPh JIBUIATENsI IEPEMEHHOTO TOKA?

4) Kax paccuntsiBaetcs KI1J] nBurarens nepeMeHHOro Toka?

Conep:xkanue oruera

1) Homep, Ha3BaHUE U 11EJb PAOOTHI.

2) JlaHHbBIC CBOETO BapHaHTA.

3) Permienue 3a1a4u ¢ NOSCHCHUSIMH.

4)  OTBeTHI K PEIICHUIO 331a4H.

5) BeiBos.

Jlureparypa
1) Ky3zoBkuH, B.A. DnekrporexHuuka u snekTponnka / B.A. Ky3oskun, B.B. ®unaros — M.:

WznarensctBo KOpaiir, 2017. —431 c.

2) Tepacumos, B.I'. Dnekrporexunka u 3nekrponuka / B.I'. I'epacumoB [u ap.] — M.:
OHeproatomusnar, 1996. — 288 c.

3) Kucenes, B.1. Dnekrporexnuka u snekrpornka / B.M. Kucener [u np.] — M.: 000
«Toproso-U3narensckuii 1om «Apucy, 2010. — 272 c.

Kpurepuu oneHku

OueHkn

Kputepuu onieHok

«5»

- oOyvaromuiics TMOAOMpPAaEeT HEOOXOAMMBIC [UIsl BBIMOJIHEHUS
npeanaraeMbeix paboT MCTOYHUKH 3HAHWM (THUTEepaTypa, MaTepHalbl,
WHCTPYMEHTHI), TIOKa3bIBAET HEOOXOIWMBIE JUIsI  TPOBEICHUS
MPAKTUYECKOW paboThl TeOopeTHYecKhue 3HaHWH. [IpaBUIBHO
opopmiieHa MpaKkTAYeCcKas 4acTh pabora, coOmroieHa
TEXHOJIOTHYECKasi MOCIEeA0BATEIHbHOCTh BBIIOJHEHHUS JAaHHOTO BUAA
pabot. PaboTa odopmieHa akKkypaTHO.

«y

- IpakThyeckas paboTa BBIIOIHIETCS OOYYAIOIIUMCS B IIOJIHOM
00béMe u camocTosTeNbHO. OOYJarONIUIICS MCTIONB3YeT YKa3aHHbIE
MPero1aBaTesieM UCTOYHUKH HHPOpManuu. MoryT ObITh HETOUHOCTH
1 HEOPEIKHOCTh B opopMiieHnn paboThl. PaboTa moka3piBaeT 3HaHUSA
00y4aroIMMHUCST OCHOBHOTO TEOPETHYECKOTO MaTepuana, HO
MMEIOTCS HE3HAYUTENbHbIC OITUOKYU MPU 0(hOPMIICHUHU MPAKTUIECKOM
YacCTH pOOOTEHL.

«3»

- 00ydJaromuiicst BBITOJHSACT U O(GOPMIISIET MPaKTHUECKYIO paboTy
MOJHOCTBIO € IOMOIIbIO  TpENojaBaTelss  MIM  XOPOIIO
MOJTOTOBJICHHBIX M YK€ BBIIOJIHMBIIMX HA «OTIMYHO» IaHHYIO
paboTy Apyrux 00yJaronuxcs.

«2»

- IpaKkTU4eckas paboTa HE BBHINOJHEHA IMOJIHOCTBIO 332 OTBEACHHOE
BpeMsI 110 HEYBaKUTEJIbHOW ITPUYMHE.




JABOPATOPHASA PABOTA Ne 1

Tema: HWCCIIEJOBAHUE PEXXMIMOB PABOTBI DJIEKTPUUECKOM HEIIN

Heab: M3yunTh pesxuMbl pabOTHI LIETIH MOCTOSTHHOTO TOKA.

CTyIeHT 10KEH

3HAMb:

- OCHOBHBIE 3aKOHBI JICKTPOTEXHUKH;

- PEXUMBI pabOTHI AIEKTPUICCKUX IIETIEH TTOCTOSTHHOTO TOKQ,

ymems.

- Opou3BOAUTH pacueT MowHocTh, KIT/;

- CTPOWTbH I'paKH 3aBUCUMOCTH TOKA, HAIPSDKCHHUS, ITOJIE3HOM 1 1ToJIHON MottHoCcTH, KIT/T
OT Harpy304HOr0 CONPOTHUBIICHUS.

Teopernueckoe 000CHOBaHHE

Jnekmpuueckas yenp - STO  COBOKYINHOCTb  3JIEKTPOTEXHUYECKUX  YCTPOMCTB,
MpeTHa3HAYCHHBIX ISl TCHEPUPOBAHMS, MMEpPeaadd M MPEeoOpa3OBaHUs JIICKTPUUCCKOW SHEPTHH,
COEIMHEHHBIE MEXKITy COOOH PNEKTPUUYECKIMH IIPOBOJaAMHU.

Hanpumep, akkymynamopuas bamapesi, 1aMna u blKI04amenb, COeOUHEeHHbLE MeHCOy coOOll
npogooamu, 06pasyrom 31eKmpuUyecKyro yens.

OtnenbHble  3JEKTPOTEXHUYECKUE YCTPOMCTBA, OOpa3yrollue 3JIEKTPUUYECKYIO LIElb,
Ha3bIBAIOTCS JIEMEHTaMU AJIEKTPUUECKOM LENHU U JAENATCS Ha 3 TPYIIIbL:

1. Ucrounuku (TEHEpUPYIONIUE YCTPOMCTBA) — ATO JJIEMEHTHI SJEKTPUUYCCKON IIETH,
peoOpas3yrolue pa3indHble BUABI SHEPTUU (TEIUIOBYIO, XUMHUECKYIO, CBETOBYIO, MEXaHUYECKYIO)
B AJIEKTPUYECKYIO SHEPTHUIO.

2. IlpuemMHUKH (TIpHEMHBIE YCTPOWCTBA) — OTO DBIJIEMEHTHl DSJEKTPUYECKOH Iemnwu,
MpeoOpas3yrolue MEKTPUUECKYIO SHEPTUIO B APYTrUe BUABI JHEPTHH.
3. BcnomorarenpHble YCTpONCTBA — 3TO 3JIEMEHTHI JJIEKTPUYECKOM LENU, KOTOpbIE

MpeTHAa3HAYCHBI JUIS YIIPABJICHUS, PETYJIHPOBAHHS PEXKHMOB pPaOOTHI, 3alIUTHI, KOHTPOJSA U
M3MEpEeHUsl MapaMeTpOB B AJIEKTPUUYECKON e W HE CBSI3aHbI HEMOCPEICTBEHHO C OCHOBHBIM
npeoOpa3oBaHUEM DHEPTHUH.

['padmueckoe n300paskeHUE AIEKTPUIECKON LIEMH, COAepIKaIlee YCIOBHbBIE H300pakeHus e
AJIEMEHTOB M MTOKAa3bIBAIOIIEe MX COCAMHECHUE, Ha3bIBACTCS MPHHIIMITAATBHON CXEMOUH WU cXeMOoul
INEKMPUYECKOIl Yenu.

DJeKTpuyeckas IeMb B 3aBUCHUMOCTH OT 3HA4Y€HUs COMPOTHUBIICHHUS HArpy3ku R MoOxkeT
paboTaTh B pa3UYHBIX XapaKTEPHBIX PEKUMAX:

v\ HOMMHAJIBLHOM;

v\ COIIaCOBaHHOM;

v/ X0JIOCTOro XO01a;

v KOPOTKOI'O 3aMBIKaHUS.

HomunanwvHutii pexcum - 3T0 paCUETHBIN PEXKUM, TP KOTOPOM DJIEMEHTHI IIeTH (MCTOYHHKH,
MPUEMHHKH, JIMHUS DJIEKTPONEepeaaun) padOTalOT B YCIOBHUSX, COOTBETCTBYIOIIUX IPOCKTHBIM
JAHHBIM U TTapaMeTpaM

Coznacoeannwlit pexcum pabomst - 3T0 PEKUM, B KOTOPOM padOTaET IEKTPUUYECKas LIETb
(MCTOYHUK W MPUEMHHK), KOT/Ia CONPOTUBIICHHE HArpy3ku R paBHO BHYTPEHHEMY COMPOTHBIICHHUIO
HCTOYHUKA I. DTOT peXHMM XapaKTepu3yeTcs Mepenadeil OT JAHHOTO HCTOYHHKA K TPHEMHHKY
MaKCHUMaJIbHO BO3MOXHOU MomHOCTH. OHako B cornacoBanHoM pexume K.ILJ. # = 0,5 - Hu3kwmi
M Uil MOINHBIX IIereld paboTa B COTVIACOBAHHOM PEXUME HKOHOMUYECKH HEBBITO/HA.
CorracoBaHHBIA PEKUM MPUMEHSETCS, TIIaBHBIM 00pa3oM, B MaJIOMONIHBIX 1ersix, ecan K.IL . He
UMEET CYIIECTBEHHOTO 3HAYEHUS, a TPeOyeTCs MOJYyYUTh B MPHUEMHHKE BO3MOXHO OOJBIIYIO
MOIIHOCTb.

Pesrcum xon0cmozo xo0a u KOpOmMKoO20 3aMbIKAHUA. ITU PEKUMBI SIBIISIOTCS MPEICTbHBIMU
peXuMaMu padOTHI DJICKTPHUECKOM IICTIH.



B pesrcume xonocmozo xooa BHemHss 1enb pa30MKHYTa U TOK paBeH HYNMIO. Tak Kak TOK
paBeH HYJI0, TO MaJeHUE HANPSHKCHHUS HAa BHYTPEHHEM COINPOTHBIICHUH MCTOYHHMKA TaK YK€ PaBHO
nymo (rl = 0) u HanpspkeHne Ha BeIBoJax uctoyHuka papHo DJ[C (£ = U). U3 atux cooTHOIICHUI
BbITEKaeT MeTof u3MepeHus OJ[C MCTOYHMKA: MPU PA3OMKHYTOM BHEIIHEH LENU BOJBTMETPOM,
COTMPOTUBIICHUE KOTOPOT'O MOXKHO CUUTATh OECKOHEYHO OOJIBLINM, U3MEPSAIOT HANpPSHKEHHE Ha €ro
BBIBOJAX.

B pesxcume kopomkozo 3amvikanus BBIBOIBI HCTOYHHKA COEAMHEHBI MEXIYy CcoO0Oii,
HanpuMep, COMPOTHBIICEHUE HArpy3KH 3aMKHYTO TPOBOAHUKOM C HYJIEBBIM COINPOTHBICHHEM.
Hanpspkenue Ha mpueMHUKE IPU TOM PaBHO HYIIIO.

ConpoTuBieHrne Bcei LENM pPaBHO BHYTPEHHEMY CONPOTUBICHUIO HMCTOYHHKA, M TOK
KOPOTKOT'O 3aMbIKaHUS B IIEMIH PaBEH:

lks. = E T

OH nmocTUraeT MakCMMalbHO BO3MOXKHOTO 3HAYEHHUs AJII JAHHOTO HCTOYHHMKA U MOKET

BBI3BIBATh MIEPETPEB UCTOYHHUKA U JIAXKE €T0 TIOBPEKACHHUE.

AV 4

A
Pucynok 1 — DnekTpruyeckas cxema UCCIIeTyeMOU 1eTH

IHopsinok BbINOJHEeHUs PAadOTHI

1. Cob6path 37eKTpUUecKyto Lemb. /laTh IPOBEPUTH €€ MPENo1aBaTeNo.

2. Tlpon3BecTH OMBIT peKUMa XOJIOCTOro Xoza. Pa3oMkHyTh Kito4 K M MMPOU3BECTH 3aMepPhI
TOKa W HanpspkeHus. Pe3ynbraT BHECTH B Tabmuiy 1.

3. IlpousBectr ombITH pabouero pexxuma. 3aMKHYTh K04 K ¥ IPOM3BECTH 3aMephl TOKa U
HaIpsDKEHHs TTPU 33JaHHBIX 3HaUeHHusxX conpoTtuBieHus R (5-6 3Hauenuit). Pe3ynbraThl m3mMepeHuit
BHECTH B Ta0muIy 1.

4. Tlpon3BecTH BBIUNCIIEHUS ITOJIHOM U NIOJIE3HON MOIIIHOCTH. Pe3ynbTaTsl BHECTH B TAOIHILY

1.
P, =1"R+l1*>r=1*>-(R+r)=E-1, P, =1>R=U-I.

noJin noJsiesn
5. IIpoussectu Beruucienus: KI1/1. PesynpraTel BHECTH B Tabmuy 1.
u-1 U

noJjiesH_ __

B P"IO,'IH - E.I E .

6. [TocTpouTh rpaduKu 3aBUCUMOCTEN TOKA, HAMIPSDKCHUS, TIOJTHON U MOJIE3HOM MOITHOCTH,
KIII oT Harpy304HOro CONPOTUBJICHUS.

Tabmuma 1 — Pe3ynbrathl n3MepeHUid U BBIYUCIICHUI

Pexxum paboThI I, A U, B R, Om Proms, BT Prones, BT n

KOpOTKOe 3aMbIKAaHHC

Pabounii pexum

XO0JI0CTOU X01

Xox paboTsl



1) IIpounTath TEOpETHIECKOE OOOCHOBAHHUE.

2) Tlpow3sBecTH U3MEPECHUS M BHIYUCIICHUSL.

3) Toctpouts rpaduKH.

4) OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.

KonTpoabHbIe BOIPOCHI

1) UYro Ha3bIBAIOT ANIEKTPUUECKOM IICTIHIO?

2) B kakux pexumax MOXeT paboTaTh NEKTpHIECKas Lelb?

3) Kakumu napamerpamMu XapaKTepeH PEKUM X0JIOCTOrO Xoa?

4) Kakumu napaMeTpaMu XapakTepeH PeKHM KOPOTKOTO 3aMbIKAHHMs?

5) B kakom pexxume paboThl anekrpudeckoii nenu KI1/l umeer MUHUMAaIbHOE 3HAUYCHHE?

Conepkanue oTyera

1) Homep, Tema u 11e7b pabOTHI.

2) DiekTpuYecKas cXxema UCClielyeMo 1enu (pUcyHok 1).

3) Tabmura n3MepeHuit u BeraucaeHui (Tabmura 1).

4) T'paduku 3aBUCHMOCTEH TOKA, HAMPSKEHUS, IMOJHOM U moje3Hoi momHocT, KIT/I ot
Harpy304HOr0 COIPOTUBIICHHUS.

5) BeiBog.

Cnucok JurepaTypbl

1. Ky3oBkuH, B.A. DnekrporexHuka u snekrponuka / B.A. Ky3oskun, B.B. @unatoB — M.:
WznarensctBo FOpaiir, 2017. — 431 c.

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

3. Kucenes, B.. Dnekrporexnuka u snexrponuka / B.W. Kucenes [u np.] — M.: OO0
«Toproso-Uznatenbckuii 1om «Apucy, 2010. — 272 c.

JABOPATOPHAS PABOTA Ne 2
Tema: HCCIIEJOBAHUE TPEX®A3HOU YETBIPEXIIPOBOJHOM
SJIEKTPUUECKOM HEIIN CUHYCOUIAJIBHOI'O TOKA
[Heab: M3yunts TpexdazHyro 1ernb NIEPEeMEHHOTO TOKa
CTyIeHT 0KEH
3HAMY.
- OCHOBHBIC OTIPeIeNICHNs TpeX(pa3HOH IeMH;
- COOTHOIIEHUS MEXy THHEHHBIMU U (Da3HBIMU TOKaAMH W HAMIPSHKCHUSMU;
ymemn.
- paccuMTaTh JMHEHHBIC U (Pa3HbIC HANIPSDKEHUS 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€ YacTOThl, CIBUHYTHIE
OTHOCHUTENILHO JApYyr apyra mo ¢asze Ha yron 2m/3 (120°), co3maBaembie OOIIMM HCTOYHUKOM
3JEKTPUYECKON SHEPTUN.

[lepenaua H>rMeKTpUYECKOW HHEPrHM OT HMCTOYHMKA K MOTpeduteno B TpexdasHoi
TPEXIPOBOAHOM CUCTEME OCYIIECTBIISIETCS C TOMOILBIO TUHEHHBIX IPUBOJIOB. B ueThipexnpoBogHOM
CHCTEME HMMEeTCsl 4eTBepThii — HelTpanbHblid (NN) mpuBOI, COSAMHSIONMIA 00mMe TOYKH (a3
HCTOYHUKA U TIOTPEOUTEINS.

CoenuHeHne, MPU KOTOPOM KOHIIBI Bcex Tpex (a3 morpedburens oObEAUHSIOTCS B OOIIYIO
TOUKY, Ha3bIBa€MYI0 HEUTpaJIbHOM WM HYJNEBOH, a Hayana (a3 MpUCOeNUHSAIOTCS K Tpex(azHomy
HCTOYHUKY NHUTAHHUSA TOCPEICTBOM JIMHEHWHBIX IPOBOJAOB, HA3BIBAIOTCA COEAUHEHUEM 36€3001l
mpexghaznozo nompeoumens.

3Be3/1a ¢ HEUTPaJIbHBIM (HYJIEBBIM) IPOBOJIOM IIPE/ICTaBIICHA HA pUcyHKe 2.1.



Pucynok 2.1 Dnekrpuueckas cxema Tpex(a3HOi YeTHIPEXITPOBOIHON HETH

Toku la, Is, Ic B COOTBETCTBYIOINX JTMHEWHBIX MMPOBOJIAX HA3BIBAIOTCS JTMHEHHBIMHU; TOKH,
npoTekaromue 1o (¢aszam, ¢aszHelM, a TOK IN B HEHTpalIbHOM MPOBOJE HA3bIBACTCS HEHUTPAJIbHBIM.
Hanpsokenust Mexny nuHeidHbIME mpoBogamu motpedutenss Uas, Usc, Uca HasbBaroTcs
TUHEIHBIMU, a MEXKAY HadajoM U KoHIIoM (a3 motpedutens Ua, Up, Uc - dhazubivu.

[Ipu coenuHeHun notpedutenss 3Be310M (asHble TOKM |y paBHBI COOTBETCTBYIOIIUM
JUHEHHBIM: l¢ = 5. Mexny nuHeHHBIMU U (a3HBIMH HANPSOHKEHUSAMHU MOTPEOUTENs CYILECTBYIOT
CJICYIOIINE COOTHOIIIECHHUSI, TOyYeHHBIE 10 BTOpoMy 3akoHy Kupxroda:

Ugp =U, =Up: Upe=U,-U.s Ugy=U,.-U,
[lpn cummerpudHOi Harpy3ke mexnay (asHeiMu Ug W IuHEHHbIMEH HanpspkeHusMu Uj
CYHICCTBYCT COOTHOLICHUC
{:_J = ’\'Gf: :I,J,IJ .

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

[Tpu 5TOM BEeKTOpHAas IUarpaMMa UMEET BH/I, IPECTaBICHHBIN Ha pUCYHKE 2.2.

_— =1 - ‘
(2, =129, =igP, = '

Pucynox 2.2 BekTopHas auarpaMmma rpu CUMMETPUYHON Harpy3ke

[Ipyn HECUMMETPUYHON HArpy3Ke U HAJTMYUU HEUTPAIBHOTO TPOBOAA:
I, 21,1, [, + 1+, =15

[Tpu 5TOM BEeKTOpHAs AMAarpaMMa Ui HECUMMETPUUHONW aKTUBHOM HAarpy3Ku ¢ HEUTPaIbHBIM
MIPOBOJIOM UMEET BUJI, IPEJICTABIICHHBI Ha pUCYHKE 2.3.



Pucynok 2.3 BekropHas nuarpaMMa npu HECUMMETPUYHON Harpy3Ke

[Tpy OTKIIOYEHWH HEHUTPAJTBLHOTO MPOBOJA IMOTEHIIMAT HEUTPaJIbHOM TOYKH MOTPEeOUTENsS
AJEKTPUYECKON DHEPruu, padoTalolmero B PEXKUME HECUMMETPUYHOW HArpy3kd, HE paBeH
nmoTeHIMany HeiTpanbHol Toukn N renepatopa. IIpu 3TOM HeliTpanbHas To4yka N HAa BEKTOPHOM
JauarpaMMme OTpeOUTENs] CMECTUTCS M3 CBOCTO TMEPBOHAYAILHOIO MOJOXeHHs B apyroe (N”), mpu
KOTOpPOM reoMeTpuieckasi cymma (pa3HbIX TOKOB OTPEOUTENS paBHA HYIIIO

[+ +1. =1L
B sTom citywae BekTOpHas auarpaMma JUisi HECUMMETPUYHOW aKTUBHOM HAarpy3Ku IPUMET
BHJI, IPSACTABIICHHBIN Ha pucyHKe 4. KoMmIiekcHBIC 3HAYeHHS HaNpsOKeHUH (a3 IpUeMHHKA IS
HECUMMETPUYHON HArpy3kd M IpH OTKJIIOYEHHOM HEUTPAJbHOM IPOBOJE MOXKHO OIPEIETUTH,
BOCITOJTB30BABIIIMCH BTOPHIM 3akoHOM Kupxroda:
L i :‘{"A‘ _‘{"n."\" . {"h =L B _'i"rr.-"-.-'f '“f':c' =L - - aN -
[

rae - aN - HanpspKeHUE MEXy HeHTpalbHBIMU TOUKaMH (CMEILEHHE HelTpan).

ST

Pucynox 2.4 BekTopHas nuarpamMma Mpu OTKJIFOYSHHH HEUTPabHOTO MTPOBO/IA

IIpu6ops! n odopyaoBanune

DKcreprUMEeHTAIbHBIE UCCIIEI0BAHUS MTPOBOSATCS HA YHUBEPCAIBHOM J1a00paTOPHOM CTECH/IE.

[Tpu cOopke cxeMbl HCTIONB3YETCS CIEAYyIoIIee 000pyI0BaHHE:

- Tpu onHoda3HbIX Tpanchopmaropa T1, T2, T3, coenHEHHBIX B 3B€3/1y U MMUTAIOIIUECS OT
tpexdasnoii cetr (f= 50 ', Ug=220 B);

- TPpHU pPeryaupyeMbIX pe3ucTtopa ¢ conpoTusieHuem 220 Om;

- OJIOK “KOHTPOJL” AT u3MepeHUs (ha3HbIX (JIMHEHHBIX ) TOKOB,;

- DJIEKTPOU3MEPUTEIbHBIE TPHOOPHI:

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

0) pA2 -amnepmerp ¢ npeaenom u3mepenus 0,5 A, BkitouaeTcs B OJI0K “KOHTpoIs 275

B) pVI1-BonbT™MeTp ¢ npenenom uzmepenus 75-150 B nis usmepenus Gpa3HbIX U THHEHHBIX
HaIIpsKEHUN.

HOPHHOK BbIITOJTHCHUSA paﬁoTbI



1.

2.

JlaHHbBIE OTBITOB 3aHECTH B TaOIUILy 1, B KOTOPOIi yKa3aH XapaKTep Harpy3KH.

3.

CobpaTh 37EKTPUYECKYIO IeNb MO CXeMe, MPEACTAaBICHHOW Ha pUCYHKe 2.5, s
UCClIeIOBaHMs TpeX(a3HOW CUCTEMBI ¢ HEUTPaJIbHBIM MPOBOJIOM (Tpexda3Has YeThIPEXITPOBOIHAS
ceTh). JlaTh MPOBEPUTH €€ MPernoJaBaTeNIo.
HccnenoBaTh 4eTHIPEXITPOBOIHYIO TPeX(Pa3HyIO CETh P Pa3IMYHBIX PEKUMAaxX paOOTHI.

HOCTpOI/ITB BCKTOPHBIC JUarpaMmbl U1 BCCX PCIKUMOB.
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Pucynok 2.5 Dnexrpuueckas cxema Tpex(azHoi YeThIpEXITPOBOIHON LENH

Tabauua 2.1 Pe3ynpTaThl H3MEepeHUN U BHIYUCICHUN

I/ICCHGI[YCMLIC PCKUMBI

I/I3Mep${eMHe BCINYHHBI

IA,

Is, A

Ic, A

In, A

Ua, B

Ug, B

Uc, B

Un, B

CuMMeTpUYHas aKTHBHAs Harpyska

Pa3pniB B daze

HCCI/IMMCTpI/I‘-IHaH AKTHUBHAA HArpy3Ka

OOpBIB HEUTPAILHOI'O NPOBOJA

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

1)
2)

TOKaMH) B CHMMETPUYHOH Tpex(a3zHOH CUCTEME TPU COSTUHEHHUH «3BE3/101» 7

[IpounTaTh TEOpeTUYECKOE OOOCHOBAHUE.
3anucaTh npuOOpsI U 000PYIOBaHHE.

Haueptuts cxemy uccaenoBanus (pucyHok 2.5).
[IpousBecTrn M3MEPEHUs M BEIYUCICHUS.

[TocTpouTth BEKTOPHYIO JUarpaMmy Mpu HECUMMETPUYHOM Harpys3Ke.

OTBEeTUTH Ha KOHTPOJIbHBIC BOIIPOCHI.
KoHTposbHbIE BONIPOCHI

JaTe onpenenenue TpexdazHoil SNEKTPUIECKON CUCTEMBI.

Xox padoTsbl

KakoBo cooTHOIIEHHE MCKAY JIMHEHHBIM H (1)8.3HBIM BCINYHNHaAMH (HaHpH)KeHI/ICM,

3) KakoBa posb He#TpansHOro (HyJIEBOr0) MpoBoaa?

4) Yto npoucxoauT B Tpex(}has3Hoii 1enu NPy COSAUHCHUU IPUEMHUKOB 3BE3/I01 B Cllydae
HapyLEHUs: CHMMETPUH Harpy3ku az?
HazoBure ycioBust cuMMeTpun Tpex(dasHbIX crucTeM?
Conepkanue oTyera

5)

1)
2)
3)
4)

5)

Howmep, Tema u nienb paboThl.

DIeKTpHYEcKas CXxeMa HCCIelyeMOoii e (PUCYHOK 2.5).
Ta6uuia usmepeHuit u BeraucieHui (Tadmumna 2.1).

I'paduku 3aBUCUMOCTEN TOKa, HANpsDKEHUs, MOJHOU M mosie3Hoi MomHocty, KIIJ] ot
Harpy304HOro CONPOTUBIICHUS.

BriBon.

Cnucok JurepaTypbl
1) Ky3zoskuH, B.A. Dnekrporexuuka u snextponuka / B.A. Ky3oskun, B.B. ®unaros — M.:
WznarensctBo KOpaiir, 2017. — 431 c.




2) T'epacumos, B.I'. Dnekrporexuuka u snekrponuka / B.I'. T'epacumoB [u ap.] — M.:
OHneproatomusiar, 1996. — 288 c.

3) Kucenes, B.. Dnekrporexuuka u snekrponnka / B.M. Kucenes [u gp.] — M.: 000
«Toproso-U3natenbekuii 1om «Apucy, 2010. — 272 c.

JABOPATOPHAS PABOTA Ne 3
Tema: HCCIIEJJOBAHUE ACHUHXPOHHOI'O JABUI' ATEJIA C
KOPOTKO3AMKHYTBIM POTOPOM
[eab: M3yunTh yCTPONUCTBO U MPUHLIUII ACHCTBHSI ACHHXPOHHOTO JIBUTATENS
CryaeHT 10mKeH
3HAMY.
- HazHaueHue AJl;
- YCTpPOMCTBO M NnpuHUUI AercTBUs AJl;
ymemn:
- paccuMTHIBaTh KOA(DPHUIIMEHT MOIIIHOCTH U aKTHBHOE CONpOTHBIICHHE A/l

TeopeTnyeckoe 000CHOBaAHUE

ACUHXPOHHOII MAWUHOU HA3BIBACTCS MAllMHA IEPEMEHHOI0 TOKa, y KOTOPOH CKOPOCTh
BpaLIEHUs1 pOTOPa OTIMYHA OT CKOPOCTH BpPAILEHUS MOJIS.

B Heli ucnosb3yeTcss NPHUHLMII BO3JEMCTBUS BPAIIAKOLIErOCSd MAarHUTHOTO MOJsA Ha
KOPOTKO3aMKHYTbIN BUTOK. MarHuTHasi CHCTEMa aCHHXPOHHOM MallIMHBI COCTOUT U3 JIBYX CTaJbHBIX
CEp/JICUHUKOB: HAPYXKHOTO  KOJBIIEOOPAa3HOTO  HEMOJABUKHOTO CTaToOpa U  BHYTPEHHETO
UAJIUHAPUYECKOTO BPAIIAIOIIErocsi poTopa.

MammHa uMeeT B€ OOMOTKH, OfHA M3 KOTOPBIX — IEpBUYHASA OOMOTKA aCHHXPOHHOTO
JIBUTATENsl — pa3MellleHa B Ma3aX Ha BHYTPEHHEH CTOpPOHE CepJleYHUKa cTaTopa, a Jpyras —
BTOpPHYHAsE OOMOTKa — pa3MellieHa B Ia3axX Ha BHEINIHEH MOBEPXHOCTH IWJIMHApA poropa. s
YMEHBIIIEHUSI TOTeph HAa BUXPEBbIE TOKH 00a OSTH CEpICYHHKA COOUPAIOTCS W3 JIMCTOBOM
BJIEKTPOTEXHUYECKON CTAJIH.

[Tpu paboTe MamMHBI 0OMOTKA CTATOpa MOTyYaeT NMEKTPUIECKYIO0 SHEPTHUIO U3 Tpex(ha3Hon
ceTH; Tpex(as3Has CUCTEMa TOKOB, MPOXOASIIMX IO 3TOW OOMOTKE, CO3JaeT Bpallarolieecs
MarHUTHOE TOJIe, BHI3BIBAIOIIEE B KOPOTKO3aMKHYTON 00MOTKE TOK. B3anMopeiicTBrie 3Toro Toka ¢
MAarHUTHBIM TIOJIEM CO3/1a€T BPAIAIOIMIUA MOMEHT, 3aCTaBJIsisl POTOP BPAIIaThCs CO CKOPOCTHIO HE
pPaBHOM CKOPOCTH BpaIlIEHUS TIOJISl M MPOU3BOAUTH MEXAaHUUYECKYIO padoTy.

KopoTko3aMKHYTBIE pOTOPHI MPOILE O YCTPOKWCTBY M Yallle MPUMEHSIOTCS ISl ABUTaTeNnen
HeOONbpIION  MOmHOCTH. (OOMOTKa  KOPOTKO3aMKHYTOI'O  pOTOpa  MpPEJACTaBlsieT  coOou
NAJTUHAPUYECKYIO KJIETKY — TaK Ha3bIBaeMoe “OelMdbs KJIETKa — M3 MEIHBIX WJIH AJIFOMHUHUEBBIX
CTEP>KHEM, 3aMKHYTHIX HAKOPOTKO Ha TOpPLaX KOJbI[AMU M3 TOTO K€ MaTepHalia, YTO U CTEP>KHH.
CrepkHHU 3TOI 0OMOTKH BCTaBIISIFOTCS 0€3 M30JSIIMK B Ma3bl poTopa. [Ipumensiercst Takxke crnocod
3JIMBKU Ma30B POTOpA PACIUIABIEHHBIM aTIOMUHHEM C OJJHOBPEMEHHOM OTJIMBKOM M 3aMBIKAIOIINX
kozien. TakuMm 00pa3oM, KOPOTKO3aMKHYThIE IBUTATENM MpPOIIE MO KOHCTPYKIUHU, a 3HAYMT,
JIelIeBIIe.

Opnako, HapsALy ¢ TOCTOMHCTBAMHU OHU 00JIAJAOT U CYIIECTBEHHBIM HEJOCTATKOM — y HUX
HEYJIOBJICTBOPHUTEIBHBIN ITyCKOBOW PEXKMM 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.

YcTpoilcTBO Al ¢ KOPOTKO3aMKHYTHIM POTOPOM IpE/ICTaBICHO Ha pucyHke 3.1.



Pucynok 3.1 YcrpoiictBo AJl ¢ KOPOTKO3aMKHYTHIM POTOPOM
1 - Bau, 2,6 - nopmunHUKH, 3,8 - MOAIMIMITHUKOBBIC MUTHI, 4 - JIATIBI, 5 - KOXKYX
BEHTHJISITOPA, 7 - KPhLIbYAaTKa BEHTUWIATOPA, 9 - KOPOTKO3aMKHYTHIN poTop, 10 - crarop, 11 -
KOpoOKa BBIBOJIOB.

OCHOBHBIMH YaCTSIMH ACHHXPOHHOTO JBHTaTess spisttorces cratop (10) u potop (9).

Cmamop (pucyHok 3.2) UMeeT HIMIMHIPUYECKYIO (hopMy, U cOOMpaeTcs U3 JUCTOB cTanu. B
ma3ax Cep/edyHHKa CTaTopa YJIOXKEHbI OOMOTKH CTaTopa, KOTOPHIE BBIIOIHEHBI M3 OOMOTOYHOIO
npoBoja. Ocu 0OMOTOK CABMHYTHI B MPOCTPAHCTBE OTHOCUTENILHO JAPYr Apyra Ha yroia 120°. B
3aBUCHMOCTH OT IOJAaBa€MOT0 HANPSHKEHHS KOHIBI OOMOTOK COEIUHSIIOTCS TPEYTOJIEHHUKOM HIIH
3BE3/1011.

,,;,4]!/‘

Pucynok 3.2 YcTpoiicTBo cTtaTopa

Pomoper acUHXpOHHOTO JBUTATENs OBIBAIOT JBYX BUOB: KOPOTKO3AMKHYTBIH M (pa3HBIN
potop.

Kopomxkozamxuymutit pomop (pucyHok 3.3) mpeactaBiseT co0oil cepaeuHuk, HabpaHHBIN
U3 JIMCTOB CTAIH. B masbl 3TOro cepievHrKa 3aJIMBaeTCs pacIUIaBICHHBIN aFOMAHUM, B pe3yIbTaTe
4ero o0pa3yloTcsi CTEpKHH, KOTOpbIE 3aMBIKAIOTCS HAKOPOTKO TOPLEBBIMH KOJbIAMU. ITa
KOHCTPYKIUSI Ha3blBaeTcsi "Oenuubel kieTkoi". B nBurarensx OO0JbIION MOIIHOCTH BMECTO
QIIOMUHUS MOXKET IPUMEHATbCA Meb. bennubs KieTka mpejcTaBiseT co00i KOPOTKO3aMKHYTYIO
00MOTKY pOTOpa, OTKyZa COOCTBEHHO Ha3BaHUE.



KOPOMKO3aMKHYMbIl pomop benuyeba knemka
Pucynok 3.3 YctpoiicTBo poTopa

CkoubxeHHe S - 5mo eIUdUHA, KOMopas NOKa3vbléaem, HACKOIbKO CUHXPOHHAS Yacmoma Ny
MACHUMHO20 noas cmamopa 6onvule, yeM uyacmoma epawjenus pomopa Nz, 6 HNPOYEeHMHOM
COOMHOUIEHUU.

s=T—m2) 1004
m

CKonpXeHHe 3TO KpaliHe BakHas BeJW4YMHA. B HauanbHBII MOMEHT BPEMEHHM OHA paBHA
€IMHUIIE, HO 10 MEPE BO3paCTaHUs YaCTOTHI BpaIllEHU N2 pOTOpPa OTHOCUTENIbHAS Pa3HOCTh YaCTOT
N1-N2 CTAHOBUTCS MEHbILIE, BCIIEACTBUE Yyero ymeHbatorcss 3/1C u TOK B IPOBOAHUKAX POTOPA, UTO
BJIEUET 32 COOOM yMEHBIIIEHUE BpalllaloIIero MOMeHTa. B pexumMe X010cToro Xoa, Korja JBuratelib
paboraeT 06e3 Harpy3ku Ha Bally, CKOJIb)KEHHE MMHHUMAJIbHO, HO C YBEJIMYEHHEM CTaTHUECKOIrO
MOMEHTA, OHO BO3PACTAET 10 BEJTMUNHBI Sgp - KPUTHUECKOTO CKOJIbKEHUS. Eciin IBUraTesb MpeBbICUT
9TO 3HAYEHHE, TO MOXKET IPOM30MTU TaK Ha3bIBAEMOE OIPOKHIBIBAHHUE IBUIATEIS, U IPUBECTH B
MIOCJIEICTBUH K €r0 HeCTaOMIIbHOM paboTe. 3HaueHUsI CKOJIbKEHUS JIeKUT B quana3one ot 0 1o 1, muis
ACHHXPOHHBIX JIBUTATEJICH 00IIero Ha3HAuYeHHsI OHO COCTAaBIISIET B HOMHHAIBHOM pexxkume - 1 - 8 %.

B 3aBrcuMOCTH OT COOTHOLIEHUS YAaCTOT BPAIICHUS II0JIL U POTOpPA pa3jInyaroT TpU pexkuma
paboThl ACHHXPOHHON MaIlIUHBI:

a) Pexxum nBurarens. Potop Bpamaercs B TOM jkK€ HampaBiCHWH, YTO U IOJIE CTAaTOpa CO
CKOPOCTBIO N2 < N1; 3TO COOTBETCTBYET CKOJbKEeHUI0 0 <s < 1.

6) Pexum renepatopa. Potop BpamaeTcs B TOM K€ HalpaBJIEHUH, YTO U MOJIE CTaTOpa, HO C
OOJIBIIIEH CKOPOCTHIO N2 > N1, YTO COOTBETCTBYET CKOJIBXKEHHIO () > § > — 00,

B) PexxuM 3nekTpoMarHuTHOro TopMo3a. PoTop Bpaliaercs IpoTUB HANPaBIEHUs BpalLlEHUS
moJist, uto gaer 1 <s <+ oo,

IMopsinok BeINoIHeHUS PadOTHI
1. CoOparp 2JEKTpHYECKYIO IIETb MO CXeMe, MPEICTABICHHOW Ha pHCyHKe 3.4, I
uccienoBanus AJl ¢ KOpPOTKO3aMKHYTBIM pOTOpOM. J[aTh MPOBEPUTH MPEIOIaBATENIO.
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Pucynox 3.4 DnekTpuueckas cxema JJisi TPOBEICHHS OIBITOB XOJIOCTOTO X0/1a U KOPOTKOTO
3aMbIKaHUA

2. TlpousBectn ombIT XojocTtoro xonaa. IlomaTe HampsbkeHHME Ha OOMOTKY cTaTopa.
W3meputh QasHbpie 3HaYEHUS TOKa X0J0cToro xona lo, MomHOCTH MOTEph XO0JOCTOro Xoaa Po u
Hanpspkenus Uiy, Pe3ynpTaTel u3MepeHuii U pacueToB 3anucarh B Tadbmuiry 3.1.

Ta6numa 31 Pe3ynbTaThl HN3MEPEHHI M pacueTOB

U, B lo, A Po, Br CoO5 gy @y , Tpan

KoaddunmeHT MOITHOCTH IpU XOJI0CTOM X0/JI€ OTPEALIISIOT Mo (popmyre

PO
COos Oy = ﬁ
1n 0
3. HpOI/I3BeCTI/I OIIBIT KOPOTKOI'O 3aMbIKaHMUS. OrmbIT KOPOTKOI'O 3aMbIKaHHA aCHUHXPOHHOI'O
ABUTATCIIA TPOBOAAT IIPU 3aTOPMOXKCHHOM POTOpPEC (n = O) A TUTaHUA OOMOTKHU craTopa

HaIIPsOKCHUEM Uig=Uin . 3aTopMaxXMBaHHE pOTOpa IPOBOAUTCS C MOMOLIBI0 TOPMO3HOIO
3JIEKTpOMArHuTa Y, BKJIIOUYEHUE KOTOPOTO OCYIIECTBISETCS ¢ moMonpio KHONKU «K3». Ha Bpems
omnbITa KHOMKa «K3» moimkHa yaep:KuBaTbCs B HakaToM coctosiHuu. Ilepen mposeneHuem omnbiTa
KOPOTKOTO 3aMBIKaHUSl OCYIIECTBISIETCS MEPEKIIOUECHUE MPEIeNIOB H3MEPUTEIbHBIX MPHOOPOB.
Pe3ynbrarhl u3MEpeHHii U pacueToB 3amucath B Tabmuiy 3.2.

Tabnuua 3.2 Pe3ynbTaThl H3MEPEHHUN U PacueTOB

Uik ,B Ik , A Pk Cos@g Pg, 2pad Ik, om K, o Om

Kos(hpuumenT MOIHOCTH PY KOPOTKOM 3aMBIKAHHUH OIPEAEISETCS 110 HOpMyIIe
Pik

CcOosS = -
Px Uik'lik



AKTHBHOE COIIPOTUBJICHHUC KOPOTKOI'O 3aMbIKaHH, OmMm

N . .. (235479)
K=z K7se = 'K 23540,

rae & — Temneparypa okpyxatomien cpeast 20 °C.

Xox padoTsbl

1) IlpouuTath TEOpETHYIECKOE OOOCHOBAHUE.

2) 3amwmcath NpHOOPHI K 00OPYIOBAHHE.

3) Haueptuth cxemy uccienoBanus (pucyHok 3.4).
4) TlpousBecTH U3MEPEHHS U BHIYUCICHUS.

5) OrtBeTHTH Ha KOHTPOJBHBIC BOTIPOCHI.

KOHTpO.]'Il)HbIe BOIIPOCHI

1) OO®BscHHUTE YCTPOWCTBO Y MPUHIIMIT ACHCTBUS ACHHXPOHHBIX JIBUTATEIICH.
2) B kakux pexuMax MOXeT paboTaTh aCHHXPOHHAs MalinHa?

3) Uro Takoe CKOJBXKCHUE aCHHXPOHHOTO JIBUTATEIIS?

4) Yro u3 cebdst MpeacTaBIAeT «OeTHUbs KIeTKa»?

Conepkanue oTyera

1) Howmep, TeMa u 1ejab pabOTHI.

2) DiekTpuYecKas cxema HCCIeyeMou 1enu (PUCyHOK 3.).
3) Tabmurp! u3MepeHuii U Beraucienui (tadaums 3.1 u 3.2).
4) OTBeTHl Ha KOHTPOJIBHBIC BOIIPOCHI.

5) BeiBog.

Cnucok Jiurepartypbl

1) KyszoBkuH, B.A. Diekrporexnuka u snekrponuka / B.A. Ky3oskun, B.B. ®unatos — M.:
WznarensctBo KOpaiir, 2017. — 431 c.

2) T'epacumos, B.I'. Dnekrporexuuka u snekrponuka / B.I'. I'epacumoB [u ap.] — M.:
OHneproatomusiar, 1996. — 288 c.

3) Kucenes, B.. Dnexkrporexuuka u snekrponnka /| B.M. Kucenes [u ap.] — M.: 000
«Toproso-U3natenbekuii 1om «Apucy, 2010. — 272 c.

OueHkn

Kpurepuu onieHOK

«S5»

- o0yyaromuiics moka3plBaeT HeOOXOAMMbIE TEOPETUUECKUE 3HAHUU.
[IpaBunbHO odopMmileHa MpakTUdeckas 4acTb paborta, coOIoJeHa
TCXHOJOIn4€CKasa IOCJICA0OBATCIIbHOCTh BBIIIOJHCHUSA AAHHOI'O BHOA
pabot. PaboTa odopmieHa akkypaTHO.

«4»

- 00yUaroIHUiics HCIONB3YeT YKa3aHHbIC TPEToaBaTeieM HCTOYHUKA
uHpopMamuu. Moryr OBITh HETOYHOCTH U HEOPEKHOCTh B
odopmiiernn paboThl. PaboTa moka3piBaeT 3HAHUS OOYYAIOIIUMUCS
OCHOBHOT'O TEOPETUYECKOTO MaTepuaa, HO UMECIOTCS
HE3HAYUTEJIbHBIC OMIMOKK MPH O(GOPMIICHHH MPAKTUUYECKON YacTh
poOOTEHI.

«3»

- oOydJarontuiicss BBIMOJHSAECT U 0hOpMIIIeT JabopaTOpHYIO paboTy
MIOJIHOCTBIO C TMOMOIIBIO MIPEToAaBaTesl, MOKa3bIBaCT HU3KHUE 3HAHUS
TEOPETUIECKOTO MaTepHara.

2»

- nabopaTopHasi paboTa HE BBINOJHEHA MOJHOCTBIO 338 OTBEICHHOE
BpEMsI 110 HEYBXXUTEIBHOM MPHYNHE.

3amayu I MPAKTHYECKUX 3aAHATHIA:

Tema 1.1. DekTpuyeckoe noJie.
3anaya 1. OnpenenuTh HAMPSHKEHHOCTH AIEKTPUYECKOTO OIS, AEHCTBYIOMIETo ¢ cuioil F =

5,4 H na 3apsn Q = 1,8-10° Ko

3amaya 2. JIa 3apsga Qi u Q., Haxopmsmmecss Ha pacctosHuu I = 10 cM B BO3ayxe,
B3aMMoJIeHcTByIOT ¢ cuioii F = 1,2 H. onpenennts 3apsa Qz, ecimu m3BecTHO, uto Q1 = 6-107 K.




Tema 1.2. DiiekTpUYecKUe e NOCTOSIHHOTO TOKA.

3anauva 1. K ucrounuky nocrosgasaoro toka ¢ 9J1C £= 1,5 B 1 BHyTpeHHUM CONPOTUBIEHUEM
Ro = 2,5 Om noakirodeH pe3uctop conpotusiiearneM R = 10 Om. OnpeaeuTh TOK B 1SN U MTaJICHUE
HaIpsiKEHUS] HA UCTOYHHKE.

3amada 2. K ncrounnky nmocrosinaoro tToka ¢ 9JIC = 125 B nmoakitodeHsl 1Mocie10BaTelIbHO
Tpu pesucropa conpotusieHussMu R1 = 100 Om, R2 = 30 Om, Rz = 120 Om. OnipeienuTh TOK B HETH
U TaJeHHE HANpKEHUS Ha KaXJIOM pe3ucTtope. BHYTpeHHHM CONpPOTHUBIEHHWEM HCTOYHHKA
npeHeopeyb.

3anaya 3. Tok KOPOTKOTO 3aMbIKaHHsI UCTOYHUKA | = 48 A. mpu MOAKIIIOUEHUU K UICTOYHHUKY
pesucropa comnporusieHrueM R = 19,5 Om tok | B nenu ymensmmics no 1,2 A. Onpenenuts 9/1C
HCTOYHUKA U €T0 BHYTPEHHEE COMPOTHUBIICHUE.

3amaya 4. OnpeneauTh SKBUBAICHTHOE COITPOTUBIICHHUE YJICKTPHUYECKOH e, ecinu Ry = 2,5
OM, R2=6 OM, R3=2 Om, R4=1,5 Om, Rs =3 Om.

R e
A

Rg R-i R 5

8 O ! i

3anmaya 5. Onpenenuth SKBUBATICHTHOE COMPOTUBIECHUE ANEKTPUUIECKOM 1enH, eciu R1 = Rs
=30M R2=2,80M, R3=10M, R1=6,2 Om, Rg=2 Om.

Tema 1.3. Dy1eKTPOMArHETH3M.

3anaya 1. B oqHOpOIHOM MarHUTHOM MoJie ¢ MHAyKIuei B = 1,4 Ti BHeceHa IpsIMOYToJibHas
pamka mwiomaneio S = 150 cM? TepIEHINKYIAPHO JHHUAM MArHUTHOTO TOTOKA. OIpeneiuTh
MAarHuTHBIN OTOK, TPOHU3BIBAIOIIUI 3Ty PaMKy, 1 MAarHUTHBIN ITOTOK MPH €€ MOBOPOTE Ha yIJIbl 25
1 55° OT BepTUKAJIU.

3amava 2. B 0JHOPOAHOM MarHUTHOM IT0JI€ HAXOAUTCS MIPSIMOJIHMHEHHBIN TPOBOIHUK C TOKOM
| =25 A u pmusoit | = 80 cm mox yriom 30° K BEKTOPY MAarHHUTHOW MHAYKIUHU. ONpenesinTh
MarHUTHYIO WHAYKITUIO TIOJIs, €CJIM CHUJIa, IEUCTBYIOIAs Ha MPOBOAHKK, F = 3,2 H.

3anaua 3. [1o KoIbIIEBOMY IPOBOAHMUKY NMPOXOUT TOK | = 12 A. onpeenuTh HANPs)KEHHOCTh
MarHUTHOTO TIOJIS B €r0 IIEHTPE, €CIIU quaMeTp Kojbia d = 25 M.

Tema 1.5. DilekTpr4eckne Henu NepeMeHHOro ToKa.

3amaua 1. K pesucropy comporuBierneM R = 1,5 xkOM TpuIokeHO HaNpsHKEHUE
u= 1205in(a)t -7/ 6) B. Onpenenutb aMINIMTYAHOE U IEUCTBYIOIIEE 3HAYEHUS] TOKA, MOILIHOCTb.

3amaua 2. Yepes pesuctop compoTuBieHrneM R = 51 OMm mpoXoauT TOK ¢ JACHCTBYIOIIMM
3nagenueM | = 0,5 A. Ero nHavanmpHast ¢aza paBHa HyIm0. 3amucaTh BbIpR)KEHHE MTHOBEHHOTO
3HAYEHUS HAIPSKEHUS.

3amaya 3. K moTpebuTento, coCTosAmEeMy U3 TOCIEA0BATEIHHO COSAMHEHHBIX PE3UCTOpa U
KOHJICGHCATOpa, MOABEACHO MEPEMEHHOE HaIpspDKeHue ¢ aedcTByromuM 3HadeHuem U = 500 B.
AxTHBHas MOIIHOCTH moTpedutens P = 320 B, cosp = 0,75. OnpenenuTs TOK B IETH, TOIHYIO U
PEaKTUBHYIO MOITHOCTH, IOJIHOE, AKTUBHOE U PEAKTUBHOE COMPOTHUBIICHUSI TOTPEOUTEIIS.

3anaua 4. Katymka uHIyKTUBHOCTH ¢ comnpotuBieHrueM XL = 140 OM u KoHaeHcaTop ¢
eMKOCTHBIM compoTuBieHneM Xc = 140 OM coeAuHEHBI MOCIEAOBATEIbHO W MOJKIIOYEHBI K
HCTOYHHKY ITEPEMEHHOT0 TOKa C JICHCTBYIOIIMM 3HaueHneM Hanpspkenus U = 25 B u wacroroii f = 1
k[, AMmnuTygHOe 3HaueHue Toka B uenu Im = 282 MA. Onpenenuts MOTHOE COMPOTHBICHUE
MOTPEOUTENIS, AKTUBHOE COMPOTHBIICHNE KATYIIKH, MIOJTHYIO, aKTUBHYIO U PEaKTHBHYIO MOIITHOCTH.

3anaya 5. K ucTouHuky nepeMeHHOro TOKa ¢ IeHCTBYIOMUM 3HaueHneM HanpspkeHus U = 50
B moaxImroueHsI MapaieibHO COSAMHEHHBIE KAaTYIITKa ¢ HHIYKTUBHBIM compoTuBiieHneM X = 8 Om



u pesuctop compotuBieHneM R = 40 Om. OmnpenenuTs NEHCTBYIOIIKME 3HAYEHHUS TOKOB B 000MX
BETBAX U B HEPA3BETBJIECHHON YacTH LIEIIN.

Tema 1.6. Tpexdasublie djieKTPpUYECKHE LEIH.

3anaya 1. Tpu MHIYKTHBHBIE KaTYUIKH C aKTUBHBIM comnpotuBieHueM Ri = 34,2 Om un
WHAYKTUBHBIM compoTuBieHueM XL = 23,5 OM COeIMHEHBI M0 CXeMe «3Be3/la» U MOAKIIOUYEHBI K
HCTOYHUKY Tpex(a3zHOro HanpspKeHUs. AKTHBHAas MOIIHOCTH B ¢aze Py = 1,6 kBt. Onpenenuts
NEHCTBYIOLIME 3HAUEHUS TMHEHHOro 1 (pa3HOro HarpsHKeHUM, ToKa B (pase, MOTHYI0 U PEaKTUBHYIO
MOIIIHOCTH Harpy3KH.

3anayva 2. [lonnast MomHOCTE S, moTpedIsieMas paBHOMEPHOUN Harpy3koil. Coe1MHEHHOM o
CXeMe «3Be3lla», COCTosIIe M3 KoHueHcatopa emkocTeio C = 80 mMxk® u mocienoBaTeabHO
BKJIFOUEHHOT'O C HUM pe3uctopa conpotusieHueM R = 51 Om, B kaxxaoi ¢asze cocrapusier 561 BA.
Onpenenuts AEHCTBYIOLINE 3HAUYEHUS JTMHEWHOTO U (Pa3HOrO HANPSLKEHUH, IMHEHHOro U (pa3HOTo
TOKOB, aKTUBHYIO M PEAKTUBHYIO MOIIIHOCTH Harpy3ku. [1ocTpouTh BEKTOPHYIO IHAarpaMMy TOKOB U
HaIpsKEHU.

3anaya 3. B TpexdasHyio ceTh ¢ JEHCTBYIOIIMM 3HaYCHUEM JIMHEHHOro HampshkeHus U; =
120 B BK/IIOYEHBI J1aMIIbl HAKAJIMBAaHUS, COCIMHEHHBIE 110 CXEME «TPEYTOJIbHUK)» C PAaBHOMEPHOMU
Harpy3koi. [Torpebnsemass MoutHOoCTh P = 3,6 kBT. Onpenenuts yuciio sami B KaxA0# ¢ase, eciu
MOIIHOCTE Ka)Kxoii jamibsl P = 40 Br.

3amaua 4. B TpexdasHyro ceTh BKJIIOUEHA paBHOMEpHAas MHIYKTHUBHas Harpyska,
COCIMHEHHAsI MO cXeMe «TpeyroibHuk». Koaddumument momrHocTH Harpy3ku C0Sp = 0,85, a
notpebisiemass akTuBHasi MouHocTh P = 1,44 xBt. Onpenenuts AuHeHHBIH TOK M TOK B (ase,
aKTUBHOE W HWHAYKTHBHOE CONPOTHUBIIEHUS, WHIYKTHUBHOCTb KaTYIIEK, MOJHYIO U PEaKTUBHYIO
MOIITHOCTH, MOTpedsieMble HArpy3Koi, eciu aeiictByromue 3HaueHus B ¢aze U; = 380 B mpu
gactote f =50 I'm.

3amaua 5. IloTpeburtenb, COEAMHEHHBIH MO CXeMe «3Be3[a» (Harpy3ka paBHOMEpHasi),
BKJIIOUEH B Tpex(a3zHyl0 CeTb MNEPEeMEHHOI0 TOKa C JEHCTBYIOUIMM 3HA4YE€HHEM JIMHEWHOTO
Hanpsbkenus U, = 380 B. Koadduuuent mourHocTn Harpysku cosp = 0,5, Tok B ¢aze lg = 22 A.
OTIpEIeNIUTh MOJIHOE, AKTUBHOE U PEaKTUBHOE COMPOTUBIEHUS MOTpeduTens B ¢aze, a Takke
MIOJIHYIO, aKTUBHYIO U PEAKTUBHYIO MOLITHOCTH Harpy3KHu.

Tema 1.7. TpancdopmaTtopsl.

3anaua 1. Onpenenuts 3/1C nepBuyHOi 0OMOTKH TpaHchopmaTopa, umerorero 450 BUTKOB,
ecn TpaHchopMaTop MOAKIIOYEH K CETH MePeMEHHOro Toka ¢ yactotoit f = 50 I't, a MarHUTHBIH
noToK B cepaeunuke ® =2,17-10° B6.

3amauda 2. [lepBuyHas oOMOTKa TpaHchopMaTropa MOAKIIOUEHA K CETH MEPEMEHHOTO TOKa
HanpsbkenreMm U = 220 B. K tpem BropuuHbiM 00MOTKaM TpaHchopmaTopa Wi, Wz, W3 TIOJKITIOUEHBI
pe3ucTopsl ¢ conpoTuBieHueM Ry = R2 = R3== 20 Owm, B koTopbsIx npoxonart Toku I3 = 0,25 A, I, =
0,315 A, I13=0,6 A. Onpenenutb KO3PPUIUEHTH TpaHCHOPMALIUH TS TPEX BTOPUYHBIX OOMOTOK.

3amada 3. TpanchopmaTop MOIKITIOYMIN K CETH IEPEMEHHOTO TOKa ¢ HanpsbkeHuem U = 220
B. Toxk nepuuHoii 06MoTkH |1 =7,1 A. OnpenenuTs COS ¢, , €CIIM MOLTHOCTh BO BTOPUYHON 0OMOTKE
tpancpopmaTopa P = 1 kBr, a KITJ] Tpancpopmatopa 1 =0,8.

3amaua 4. OnpeaenuT HOMUHAIBHYIO MOIIIHOCTH TpaHC(OPMATOPa, MOJAKIIOYCHHOTO K CETH
nepeMeHHoro Toka ¢ HanpsbkeHueM 3000 B, eciii U3BECTHO, YTO TOK BTOPUIHOU 0OMOTKE lyow2 = 23
A, ko3¢ ¢unuent tpancopmanuu n = 13, KIIJ 77 =0,94.

3amada 5. TpanchopmaTop ¢ HOMHMHAIIBHON MOIITHOCTBIO Syon = 1 KBA nMeeT HOMMHAIIBHOE
HanpsbkeHue Ha oomoTkax Ui = 220 B u Uz = 12 B, KII/] Tpancdopmaropa r7 = 0,9, koapduruent
MOIIIHOCTH BTOpUYHOW 1enu COoSe =0,8. Onpenenutb HOMHHAJIbHbIE TOKH B OOMOTKax
Tpa"cdopmaTopa.

Tema 1.8. DuekTpruyecKkue MAIIMHbI OCTOAHHOIO TOKA.

3anayva 1. /[BuraTens napaiieabHOro BO30YXKI€HNUS UMEET CIEAYIOLINE TaCTIOPTHbIE JJaHHbIE:
HanpspkeHne Ugow = 220 B, HOMuHanbHBIH TOK lwow = 10 A, TOk Bo30yxkaenus l, = 2 A,
conpotusneHue skopsa Ry = 1 Om. Uemy paBno 3J1C sikopst?



3anaya 2. BeluucnuTh AJeKTpUYECKUE NMOTEPH B ABUTATENE MapauiebHOTO BO30YXKICHUS,
ecim Tok |y = 18 A, comporuBnenune oomoTku sikops Ry = 0,3 Owm, compoTuBieHHEe OOMOTKH
Bo30yxaeHus Ry = 170 Om, a mogsoaumoe Hanpspkenue U = 110 B.

3amaga 3. TAroBBIM ABUTATENh IMOCIEAOBATEIHHOTO BO30YKICHUS HMMEET CIICTYIOIINe
nacrmopTHbIe JaHHbIE: Puow = 19 KBT, Uyon = 220 B, luon = 98,6 A, f1uon = 3000 06/MuH. BbraucauThb
MOIIHOCTb, MOABOAUMYIO K ABHrarento, KIIJ[ u Bpamarommii MOMEHT JIBUTaTENS.

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

3anmava 5. J[puratenb ¢ mociea0BaTeIbHBIM BO30YKIeHHEM paboTaeT MpH HaNpsHKEHUU Ha
saxuMax U = 110 B u Toke |1 = 24 A. fxops Bpamaetcs ¢ yactotoit n = 1500 06/MuH 1 pa3BUBaeT
Ha Basly MoMeHT M = 14 H-m. ConpotuBieHre 0OMOTOK SKOpsl U BO30YXJIeHUS Ruow = 0,28 Om.
Onpenenuts DJIC aBuraTesns, MOITHOCTh Ha Bairy aBuratens u KIT/I.

Tema 1.9. DiekTpuYecKue MAIIMHbI IEPEMEHHOI0 TOKA.

3amaua 1. OnpenenuTb HOMHUHAJIBHOE CKOJIBKEHHE ACHUHXPOHHOTO JIBUraTelss, POTOp
KOTOpOro Bpaimiaercss ¢ 4actotod n = 2900 00/MUH, eCclu CHHXPOHHAs 4YacTOTa BpPAIICHHUS
MarautHoro noist 71 = 3000 06/mMuH.

3anava 2. Tpexda3Hblii aCHHXPOHHBIN JABUTaTENb NOTPEOIIET U3 CeTU MOITHOCTh P1 = 9,55
kBT npu Toke 11 = 36,36 A u nanpsixenun U; = 220 B. Onpenenuts KIIJ] u COS¢, ecnu nonesHas
MOILIHOCTb Ha Baly asurareinsd P2 = 7,5 kBr.

3amaga 3. HaliTh cymMMapHYI0 MOIIHOCTh TMOTEPh aCHHXpPOHHOTO aurarens AO2-62-2,
nmetroero KII 77 =90 % u momuocTs Ha Baity P = 17 kBT.

3anaya 4. [1pu BpameHun potopa acHHXpOHHOTO aBurareiss BAO-72-4 ¢ wacroroii ny = 1435
00/MUH TIOIBOAMMAS K JIBUTATEN0 MOIIHOCTH P1 =27,47 xBt, a cymmapHas MOUIHOCTh MOTEPh
> P = 2,47 xBr. Haiitu ckonwxenue asurareis, MoMeHT u ero KIIJI, eciu wacrtora Toka f = 50 I'm.

3anmaya 5. Tpexdas3Hblil MIECTUMONIOCHBIA ACHHXPOHHBIN JABUTATENbh MOTPEOIIIET MOIITHOCTh
P1 = 4,82 xBr; yacroTa BpauieHust poropa nz = 960 o6/MuH, orepu B crarope paBHbl 654 Bt, B
potope — 166 Bt. Onpenenuts ckonbxeHne, MouHocTh Ha Basry 1 KII/1.

3ananus mo pasaeiry 2. DJIeKTpOHHKA
3agaum 11 NPAKTHYECKUX 3aHATHIA .
Tema 2.1. DileKTpoBaKyyMHBI€ JIAaMIIbl, Fa30pa3psiiHbIe, (POTOIICKTPOHHBIC IPHOOPLI

3anaya 1. Ucnonb3ys BosbT-aMIiepHyto Xxapaktepuctuky auona KJ{103A npu t =20 °C, onpenenutb
COIPOTHBIIEHUE MOCTOSIHHOMY TOKY IIPH 00OpaTHOM BKJIHOUEHMH Ui HanpsbkeHud Uogp = -50 B.

Ian.MA +20°%
|
”szo‘c”/
KA105A _
Usdp.8
=300 -200 -100 0
e — a8 Up,B
+20°C 3’ .
izﬁ 110
=1 ,MKA

3anava 2. {nsa quona 1312 npu usmenenuu npsiMoro HamnpspkeHus ot 0,2 no 0,8 B npsimoit
TOK yBeJIMuuBaeTcs oT 2.5 10 16 MA. OnpeneuTh KpyTU3HY XapaKTepUCTHKU U TuddepeHnumaibaoe
CONPOTHUBIICHUE JUO/IA.

3agayva 3. OnpeaenuTs U3MEHEHUE psMoro Toka Jis auoaa J1311A, eciau u3BecTHO, YTO MpU
n3MeHeHuu npsimoro HanpsokeHust Uy ot 0.2 mo 0,6 B xpyTusna xapaktepuctuku S = 150 MmCwm.



Tema 2.2. Dy1eKTPOHHbBIE BHINPSAMHUTEIH U CTAOMJIN3ATOPbI.
3amaua 1. B cxeme 0JHONOIYNEPHUOTHOTO BEIIPSMUTENS (CM. PUCYHOK) Ha Harpyske Ry = 510
OMm mocrosinaoe HampspbkeHne Uo = 100 B. IlpaBunbHO s BeIOpan awmon (205, mist kotoporo

MakcuMmasibHoe oopaTHoe HanpspkeHne Uosp = 400 B, a nanbounpimmii BeImpssMieHHbIH Tok lo = 400
MA?

3amaua 2. B cxeMe JBYXIOJIYNEPHUOIHOIO BBHINPSAMUTENS (CM. PUCYHOK) 4epe3 HarpysKy
MPOXOAUT MOCTOSHHBIN TOK lo = 600 MA. MOXHO /1 B CX€Me UCTOIB30BaTh U0 bl THNa {2298, y
KOTOPBIX HauOOBIINI cpeAHUH TpsiMoii TOK He Oosiee 400 MA?

5] v |

= ]

3amada 3. B cxeme IBYXIOJIYIIEPHUOIHOTO BBITIPAMUTENS (CM. pUCYHOK K 3a/1a4e 2) 0OpaTHOe
HalpspKeHue, AeictByromee Ha Kaxaeld amoxa, Uesp = 471,2 B. OmnpenenuTs BBIIPSIMIEHHOE
HanpsbkeHre Ha Harpyske Uo.

3anaua 4. Onpenenuts BhIIpsAMIIEHHOE HanpsbkeHne Up Ha Harpyske JIBYXIOIYNEPHUOIHON
MOCTOBOI CXEMBbI BBINPSMUTEINSI, €CIIU aMIUIMTY/a HanpshkeHuss oOMOTkH TpaHchopmaropa Uim =
150 B, a koaddunmenT rpanchopmaiuu Tpanchopmaropa n = 2.

Tema 2.3. DJ1eKTPOHHBIE YCHUIUTEJIH.

3anaya 1. KoadduumeHTsl YCUICHUS OTICIBHBIX KacKaloB ycuieHus coctasisatoT 20. 30 u
10. onpenenuts 001t KO3GdUIHEHT yecuneHus. [lepeBecTr moydeHHbINH Pe3yNIbTaT B ICIIHOCIIBI.

3anaua 2. Hanpsxenue Ha Bxone yeunutens Ugx =20 MB. OnpenennTs MOIIHOCTD Ha BBIXO/IE
YCUJIUTEJIA, €CIU €ro CONpOTUBJICHHE Harpy3ku Ry = 25 Owm, a koddduuueHT ycuieHus Mo
Hanpspxernto Ko = 25.

3amauya 3. Ha BwIXoJme NBYXKACKagHOTO YCWJIMTENs uMeeTcs Hampsbkenne U = 2 B.
Onpenenuth HaIpsKEHUE HAa BXOJIE KaX10T0 Kackaja, eCiu ycuieHue nepporo kackana Ki =40 nb,
a Broporo K> =20 nb.

3amaua 4. Hampspkenue Ha Bxoae ycwiutens Usx = 6 MB, xosd¢umment ycuienus Ha
cpennux yactotax Ko = 1000. onpeaenuTs BBIXOAHOE HAMPSHKEHHUE HA HIDKHEH IpaHUYHOM 4acToTe
Ussix.n, €CJIA U3BECTHO, YTO KOA(D(OUIIMEHT YaCTOTHBIX UCKaKeHUH My = 1,2.

OtBeThl Ha 3372y puBeAeHBI B [Ipunoxxenun.
TunoBble 3a]aHUSA JJIA OLIEHKU OCBOEHUS YUeOHOH JUCHUIIMHBI

Tema 1.1. 3agaua Ne 1
JIBa pasHOMONAPHBIX 3apsaga B crekne Q1 = + 3,5-10° K Q2 = - 3,5-10° K maxonsarcs Ha
paccrosEmE I = 18 cM zpyr ot apyra. 3apsn Qs = + 2-10® Kix pacrionoxen Ha paccTostHuM I = 24 ¢M OT
9THX ABYX 3apsAA0B. OnpenennTs 3HaUeHUE HANPSHDKEHHOCTH TI0JI £ B TOUKE, HAXOASILEHCS TOCEPEINHE
Mex Ty 3apsmamu Q1 u Qo.

Pemrenue:
OnpenemM HaPsDKEHHOCTH AIEKTPHYECKOT0 TONS OT JeUCTBHS 3apsiia Q1 B ICKOMO# TOUKe:
Q, 35-107°

E =550 B/wm.

' 4rse,r?  4-314-7-885.1077.92.10°
Hanpsoxerrocts E2 = 550 B/mM, . Q1 =Qau ri = .



Jlns onpeneneHust HaNPsHKCHHOCTH B 9TOM TOYKE OT AeUCTBUS 3apsaa Q3 HeoOXoauMo HaWTH
paccTostHEe '3 3TOM TOYKH OT 3apsina Q3: U3 MPSIMOYrOIBHOTO MPSIMOYTOJIbHUKA HMEEM

r,=~242-92 =222 om.

Haiigem HanpsikeHHOCTD E3:
-8
E, = Qs _ = 2'10712 ——— =520 B/m.
Aregyry;  4-314.7-885-107°-22,2° 10
Onpenenum BEKTOP HAMPSYKEHHOCTH TOJIS B YKa3aHHOM TOYKE:
E=FE +FE,+E;.
Bekroper E1 u E> HampaBiieHbl B OfHY CTOpoHY (T.K. 3apsiasl Q1 m Q2 pasHOMMEHHBIC) H
E,=FE, +E, =550+550=1100 B/m.

Bekrop E3 HanpaBieH NEPIEHAUKYISIPHO BEKTOPY E12 M1 CyMMapHBI BEKTOP HAIIPSYKEHHOCTH:

E =+/1100% —520% =1220 B/wm.

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

Tema 1.2. 3agaua Ne2
J114 3a1aHHOM LIeTH OTIPEACTUTh SKBUBAJICHTHOE CONIPOTUBIICHHUE.

RZ R3

v |IR1 Ré

o
R1=10 Om, R2=30 Om, R3= 60 Om, R4= 20 Om
Pemenue:
1) Pe3ucropsl Rz u R4 coennaens! napamwieasHo. Onpeensem oliiee COnpoTUBIeHUE Ras:
~ R;-R, 60-40

=24 Om

R34 = R =
;+R, 60+40
2) Pesuctopsl R3s u R2 coenunens! nocnegoatenbHo. OnpenenseM o0lee COnpoTUBICHHUE
Ro.4:
R,,=R,+R;, =30+24=54 Om

3) Pesucropet Ros4 u Ri coeauHensl mnapasuienbHo. OrnpesenseM SKBHUBAJICHTHOE
COTIPOTUBIEHUE Rys!
~ R,,-R 54.10

e = =8,4 Om
R,,+R,  54+10

Tema 1.1. 3agaua Ne 3
OO0m1ast SKBUBaJIEHTHAsI EMKOCTh TPEX MOCIIEIOBATEIbHO COeIMHEHHBIX KoHaeHcaTtopoB C = 0,08
MK®. Omnpenenuts eMKOCTh OJTHOTO M3 KOHJIEHCATOpoB, eciu eMkoctu C1 = 0,2 Mx®D, C2 = 0,4 MxO.
OnpenenuTh X YKBUBAJICHTHYIO €MKOCTB ITPH MAapaJIICTIHHOM COSIMHEHUN KOHICHCATOPOB.
Perenue:
[pu mocneroBaTeILHOM COSTUHEHUN KOHIEHCATOPOB SKBUBAJICHTHAS €MKOCTB OTIPE/IENSAETCS TI0

bopmyie

OTtcrona
1_1 _i_i:i_i_i:12,5_5_2,5:5
c, C ¢, ¢, 008 02 04



C, =%:O,2 MKD

Ol‘[pe,Z[eJI}IeM OKBUBAJICHTHYIO CMKOCTD IIPU MMapaICJIbHOM COCIHMHCHHUHU KOHACHCATOPOB
C:;KK = Cl + C12 + C3 = 012 + 0,4 + 0,2 = 0,8 MKCD

Tema 1.4. 3agaua Ne 4
ITo nenwu, cocrodueil U3 nocaea0BaTeNbHO COEAMHEHHBIX HHAYKTUBHON KaTYIIKH, ITOJHOE
comnpoTtusieHue kotopoi coctasisieT 30,5 Om, 1 KoHIEeHcaTOpa eMKOCThIO 4,8 MK®D, MpoXoauT TOK

i:2,7sin(3454t+40°) A. AxTtHBHas MOIIHOCTH dToM memu P = 35,7 Br. Omnpenenurtsb

WHIYKTUBHOCTh KaTYLIKH, €€ AaKTUBHOE CONPOTUBIICHHUE, IIOJIHOE CONPOTHUBIICHUE LIEMH,
I[GIZCTBYIOHIGC 3HAYCHHUC HpI/IJIO)KeHHOFO HaprDKeHI/Iﬂ Ha BXOJAE, HOJIHYIO nu peaKTI/IBHyIO MOIITHOCTH
uenu. OnpeaenuTb 4acToTy, IPU KOTOPOM B LIENU HACTYIUT PE30HAHC HAIPSKEHUN.
Pemenue:
1) OmpenensieM akTHBHOE U PEAKTUBHOE COMPOTHUBIICHUS KATYIIIKH:

R, =P/12=p/(1,/v2f =35.7-2/2,7* =98 O,

X, =27 -R? = /(30,5) —(9.8)* =29 Owm.
2) OmpenernsieM WHIYKTUBHOCTD KATYIIKH:
L=X,/o=29/3454=84-10" I'n.

3) OmnpenenseM eMKOCTHOE COTIPOTHBIICHUE
1 1

XC = = o
&C  3454-48-10
4) OHpCIICJ'IﬂCM IMMOJIHOC COIIPOTUBJICHUC LICIIN.
Z=R>+(X_ - X.) =98% +31,3° =328 Om.
5) OHpCIICJ'IﬂCM HeﬁCTBYIOHlCC SHAYCHUC HAIIPSKCHUA HA BXOJ€E.

U, =1.2=1n.7-27 358 626 B,

J2o o 42

6) OnpenenﬂeM PEAKTUBHYIO MOIITHOCTH CIIn.
Q=12-(X, - Xc)=(1,/N2] -(X, - X.)=(27/v2f -(29-60,3) = 1139 Bap.
7) OmpenernsieM MOTHYIO MOITHOCTD IICTIH:
S =,/P2+Q? =43572 +113,9° =119 5 BA.
8) Omnpenensem 4acTOTY MPH PE3OHAHCE:

=60,3 Om

1

1
" 2z-JLC 2.314./84.10°.48-10°

Tema 1.6. 3agaua Ne 5
K ucrounuky TpexdazHoi cetu ¢ muHeiHbIM HanpsbkerneMm U, = 380 B n wactoroii f= 50 '
MOJKJII0YE€HA paBHOMEPHAs Harpy3Ka, COeINHEHHAs 110 CXEME «3BE€3/1a», C ITOJIHBIM COMPOTUBICHUEM
B paze Z =90 OM u uHIyKTHBHOCTHIO L = 180 MI'H. OnpeennTh aKTUBHYIO, PEAKTHBHYIO H TIOJTHYIO
MOIITHOCTH, KO3(PHUIIUEHT MOIIHOCTH, JEHCTBYIOIUE 3HAUCHHSI TMHEHHOTO TOKA U HAPSKECHHUS.
Pemenue:
1) Omnpenensiem (ha3HOE HATIPSHKCHHE:

U, =U,/V3=380/V3=220 B.

2) OmnpenensieM (a3HbIi U THHEHHBIN TOKU:
l,=U,/Z=220/90=2,45 A,

[Tpu coennHEHUY «3BE3/1a» JIMHECHHBIC U (pa3HbIC TOKU PaBHEL: | b= |, =245 A.

3) Onmnpenensem peakTHBHOE CONPOTHBIICHHE B (ase:



X, =27-f-L=2-314-50-0,18=56,5 Om
4) ompenesnsieM aKTUBHOE COITPOTHBIICHHUE B (a3e
R=4/Z% - X2 =902 ~56,5* =70 Om.
5) OmnpenensieM KO3 GHUIMEHT MOIIHOCTH HATPY3KU:
cosp =R/Z =70/90=0,778.
6) OmpezensieM MOIIHOCTH, OTPEOIsIeMbIe HATPY3KO#:

aKTUBHAA P= 3U(1) | » COSQ = 3-220-2,45-0,778 =1260 Br;
peaKkTUBHAs Q= 3U¢ | b singp =3-220-2,45-0,628 =1010 Bap;
OJIHAA S=3U,1, =3-220-2,45=1620 BA.

P b

Tema 1.4. 3agaua Ne 6
Heo0xoaumo n3meputs TOK nmotpedutens B npenenax 20 — 25 A. uMeeTcss MUKpoaMIepMeTp
¢ npenenaom 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 JeNeHnH, eCiy KJ1acc TOUHOCTH Npubdopa
1,0.

Pemenue:
1) OnpexpensieM K03(GUINUEHT ITYHTHPOBAHHS .
BN
I, 200-10
2) OrmpezensieM COMPOTUBIICHHE IIYHTA!
M 300 3
=2-10" Om.

fu n-1 15-10°-1
3) OnmnpenenseM Moka3aHUe aMIIEPMETPa, COOTBETCTBYOIEE 85 JCIECHUSIM, JJIs Yero IEeHY
nenenus 0,3 A/nen yMHOXKHM Ha 4UCTIO eneHuid 85, Toraa mpubop mokaxet | = 25,5 A.
4) OnmnpenensieM OTHOCUTEIBHYIO MOTPEITHOCT B TOW TOYKE:!

p =Bl 10096 = 23100 5 505
| 25,5

Tema 1.7. 3agaua Ne7

[lo macnmopTHBIM JaHHBIM M pe3yjibTaTaM OCMOTpa OIHO(A3HOTO ABYXOOMOTOYHOIO
TpaHnchopmaTopa yCIOBIEHO, YTO YHCIO BUTKOB MEPBUYHONH OOMOTKM Wi = 424, a BTOpPHYHOM
00OMOTKH W2 = 244, nelcTBUTENbHOE CEYCHHUE CepAeYHHuKa Sy = 28,8 cm?; 10% NPUXOJIUTCS HA
M30JSLMIO TIJIACTHUH, aKTUBHOE CONPOTHUBJICHME NepBHUHOW oOMOTKM Ri = 1,2 Om, BTOpHUHOMU
obmotkn Rz = 1,4 Om, moTepu XOJOCTOrO X0Ja COCTABISIIOT 1% OT HOMHHAJIBHOTO 3HAYCHHUS
noTpedIIeMOl MOITHOCTH, HAmpsDKEHUE Ha MepBUYHON oOMmotrke Ui = 220 B, akTUBHBIA TOK
obmorok |1 = 2,95 A, 12 = 4,85 A, Tok xomoctoro xoaa 5% ot liwow. OnIpenenuTs aMIuIMTyIHOE
3HaueHUE MarHuTHOW MHAYKIWH, DJ{C BTOPUYIHON OOMOTKH, STEKTPHUECKUE U MATHUTHEIC TIOTEPH,
HomuHanbHEINA KI1/I.

Pemenue:

[TpubnmxeHHo MokHO cuutath, 4ro JJIC mepBUYHONH OOMOTKH paBHA HAMpPSHKCHHUIO

nuraronie cety, T.e. U, = E;, =4,44f®_w, . Otcrona onpeznenseM MarHUTHBIN TOTOK:

o _ U 20
" T 4441w, 4,44-50.424
AKTHBHOE CEUEHHE CTaIU HAXOJUM KaK Pa3HOCTh MEXLY JCHCTBUTEIBHBIM CEYEHUEM CTAIH
¥ cedenueM m3omsmun: S, =S, —S,, =28,8—0,1-28,8 ~ 26cu® = 26-10"* u?,

AMIUTUTYTHOE 3HAYCHHE MAarHUTHOW WHIYKITUU .

=0,0023 Bo.



D 0,023

n=—r=———7=088 T
S, 26-10
Koaddumment tpanchopmanmm:
nzizﬂzé‘-_mzljg_
E, w, 244

Ortcrona 3/1C BTOpUYHOI OOMOTKHU:
E, = E,/n=220/1,73=127 B.
AOCOII0THOE 3HAYCHUE TOKA XOJIOCTOTO XO/a:
I, =5%-1 =0,05-2,95=0147 A.
DJIEKTpUUYECKHUE TIOTepH TpaHchopMarTopa.
P,=P,+P,=17-R +17-R,=295%.1,2+485°-1,4 = 43,3 Br.
MarHuTHbIC TOTEPH:

lnom

P,=P =1%-P =0,01-220-2,95=6,5 Br.
Cymma norepb
XP=P +P,6=433+65=498 Br.
KIIZI TpancdopmaTopa npu HOMUHAIBHON HAarpys3Ke:
_ P -ZP 220-295-498

=0,92.
P 220-2,95

Tema 1.9. 3agaua Ne 8
Tpex¢azHblil aCHHXPOHHBIN IBUraTeNb C KOPOTKO3aMKHYTBIM POTOPOM eIuHOoM cepun A(02-
92-6 numeert crieayrone TEXHUUECKHUE XapaKTePUCTUKN: HOMUHAIbHASL MOIIHOCTD Ha Baly Puow = 75
kBT, HoMuHaneHOE HanpspkeHne Unow = 220/380 B, HOMUHANTBHOE CKOJIBXKEHHE Syon = 0,015, KITJI
n =92,5%, xk03(p(HUIMEHT MOIIHOCTH IpPU HOMMHAIBHOW Harpyske Co0s¢, =092, xpaTHOCTBH

nyckoBoro toka K; = 6; kparHocts myckoBoro momeHta Ky = 1,1, KpaTHOCTP MaKCUMalabHOTO
MoMeHTa A = 1,8. onpeaenuT HOMHUHAIBHBIN, MAKCUMATBHBIN W ITYCKOBOW BPAIAIOIINE MOMEHTHI,
(a3HbI, TUHEHHBIN U MYCKOBOW TOKM NP HOMHHAILHOW HArpy3Ke, MOTePU SHEPTHH JBUTATEIIS.
Pemenne:

OnpenenseM 4acTOTy BpalllEHUs] MarHUTHOTO 1oJisl. Yuco nmap mosatocoB IBUTATENs yKa3aHo B

0003HaYCHUH THIA JBUraTes (p = 3); 1 eauHou cepur A2 dacrora toka f = 50 ', Torma
n,=60f/p=60-50/3=1000 06/MHuH.
Ywucno 060poTOB poTOpa MPY HOMUHAIILHOM HArpy3Ke M P U3BECTHOM CKOJIBKCHUU
n, =n, -(1—s)=1000-(1-0,015) = 985 06/muH.
Bpamatonye MOMEHTBI:

- HOMHHAILHBIN
M, =955 PHO_M/nZHOM =9,55-75000/985 = 727 H-wm;
- MaKCHUMaJIbHBINA
M =AM, =18-727=13088 H-Mm;
- IIyCKOBOU
M, =K, -M, =11-727=799,8 H'Mm.

U3 dopmyner mommoctn P, =3U 1, COS¢ onpenenseM HOMUHANBHBIA (asHbId TOK B

00MOTKax cTaTopa nNpu COCAMHCHUU «TPCYTOJIbHUK»
p, 81081

I HOM = -
73U, -cosg,,, 3-220-092
JInHelHbII HOMUHAIBHBINA TOK:
I."IHOM = \/él drom = 1173 133,5 = 231 A

YMHOKas1 JIMHEHHBIA TOK HAa KPATHOCTH ITyCKOBOT'O TOKA, MOIY4aeM ITyCKOBOH TOK:

=1335 A.




| =K,-1,, =6-231=1386 A.
O6H_II/IG NOTCpU ABHUIATCIII COCTABJLAIOT PA3HOCTH MCKIAY l'IOTpe6J'IHeMOI71 A HOMHHAJILHOU
MOIIIHOCTBIO.

SP=P,— P,  =81081—75000=6081 Br.

Tema 1.8. 3agaua Ne9
JIBurarenb MOCTOSHHOIO TOKa C IMOCIEIOBATEIILHBIM BO30Y)KACHHEM BKIIOYEH B CETh C
HanpspkeHueMm U = 220 B u npu HoMHHanpHOM BpauiaroeMm MoMeHnTe Myow = 101,7 H-M pa3BuBaer
4acTOTY BpaleHUs nyon = 750 06/Mun; KIIJI nBurarens 7 = 75 %. ConpoTtuBiaeHus: 0OMOTKH sIKOps
Rs = 0,443 Owm, oOMoTku BO3OYxkaeHus Ry = 0,197 Owm, myckoBoro peocrara R, = 1,17 Owm.
OTpPEACNIUTh HOMHUHAIBHYIO, MOTPEONIEMYI0 W SJICKTPOMArHUTHYIO MOIIHOCTH, Bpallaloluit
MOMEHT IPH IIyCKe, €CJIM COOTBETCTBYIOIIEE YBEIMUEHHIE TOKA TPUBOIUT K YBEITUUYECHUIO MAarHUTHOTO
noroka B 1,2 pasa.
Pemenue:
HoMuHanpHy0 MOIIHOCTD HAXOJUM U3 YPaBHEHUSI:
M, A =955P

OTKyJIa
oM 10LT-750 oo
9,55 9,55
[ToTpebnsemast MOIIHOCTb:
P, =P, /n=28000/075=10666 Br.

Tok sikopsl B ABUraTese Mociae0BaTesIbHOrO BO30YKICHNS paBEH TOKY B LIENH BO30YXKIEHUS U
MOTPeOIIEMOMY TOKY:

=1 =1 =P /U, =10666/220=485 A.

I1
S/1C 06MOTOK sIKOpSI:
E,=U, —1 (R +R )=220-485-(0,443+0,197)=189 B.
3HeKTpOMaFHI/ITHa}I MOIITHOCTb.
P, =E,, =189-485=9166 Br.

am

HOM

HOM

ITyckoBo¥i TOK:

— U HOM — 220 — 121’5 A.

|
" (R, +R,)+R, (0,443+0197)+117
KpatHOoCTb MycKOBOr0 TOKA:

K, =1,/1,.=1215/485=25.
Bpamaronuii MOMEHT TpHU MyCKE W BO3PACTAHMM TOKa B 2.5 pa3za NMPUBOJIUT K YBEIUYCHUIO

MarHMTHOTO MoToKa B 1,2 pasza:
M, =c,120-251 =3-101,7=305 H'm.

HOM

Tema 2.1. 3agaua Nel0
Haiitn compoTuBieHUE HArpy3kd NpH MPSMOM BKJIIOYCHHH OHOAA TPH HANPSHKEHUU
nctouHnka nutanus Uy = 12 B, nanpsokenuun Ha auone U, = 0,4 B u Toke B nenu | = 10 MA.

Pemenne

1) OnpenensieM HapsHDKEHUE HA HATPY3Ke:
Un = Unir — U;[ =12 - 0,4=13,6 B.

2) OnpeiernsieM COPOTUBICHNE HATPY3KHU:

Ru= Uu/I,

Re=13,6/(10-10%) = 1,36 kOm.

Tema 2.1. 3agaua Nell



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

20 nmo 60 w™A. Ompeaenutrb KpPyTU3HY BOJIBTAMIEPHOW XapaKTEPUCTUKH JHOJA U €ro
Qg depeHIaaTbHOe CONPOTUBIICHHUE.

Pemenne:
1) OnpenensieM U3MEHEHHE HATIPSHKCHUSL:
AU=0,5-0,1=0,4B.
2) OmnpenensieM U3MEHEHHUE TOKa:
Al =60 - 20 =40 mMA.
3) OmpenensieM KpyTU3HY XapaKTePUCTUKU:
S=Al/AU,
S =40/0,4 =100 MA/B.
4) uddepeHunanbHOE CONMPOTHBIICHHUE:
R = AU/AL,
Rung = 0,4/40-107 = 100 Owm.

Tema 2.3. 3axaua Nel2
Koadduuments! yeunenus TpexxkackagHoro ycunurenst paBHbl: Kisl = 40; Kus2 = 60 1 Kie3 =

80 nb. Haititu ko3 puurieHT ycuneHus: yCuanTes.

Pemenue
1) Jlorapudmuyeckuit KO3)HUIHEHT yCUIICHHUS:
K = K1 + Koz + Ko,
Kys=40+ 60 + 80 = 180 1b.
2) OnpenenseM kodppuiuent ycuinenus K u3 popmysl:
K6 = 20IgK,
IgK = K;6/20,
lgK =180/20 =9,
K = 10°.

2.2. OueHo4YHbIe CPeCcTBA I MPOMEKYTOUHOM aTTecTaluu
KOMIIIEKT OLIEHOYHBIX CpPEACTB NpPEIHA3HA4YEeH AJI1 KOHTPOJS U OLEHKU PE3YJIbTAaTOB OCBOEHUS

yuebHoi pucruminiael OIL.03 DJIEKTPOTEXHUKA U 3JIEKTPOHUKA no cnenuaibHOCTH
25.02.08 DxcniryaTanusi 0eCIMJIOTHBIX ABUALIMOHHBIX CHCTEM

OueHnka ocBoeHHs1 00pa30BaTENILHOM IPOrPaMMBI IIpelyCMaTPUBAET CAAUy dK3aMEHa.

Bormpocs! 1t ipoBeeHUsT IPOMEKYTOYHOM aTTecTannu (IK3aMeH).

NogabkbwdpE

10.

11.

DneKTpruuecKoe MoJie: OnpeeieHIe, XapaKTepUCTUKH, Tpaduueckoe H300paskeHue.
BzaumopeiicTBre 3aps10B B aeKTpuiIeckoM nosie. 3akoH Kyona.

3akoH Oma /1151 yyacTKa U Ui BCEH LIeTIH.

DJIeKTpUYEeCcKas Lenb. DJIEMEHTBI SJIEKTPUYECKON LIECTH.

Pexumbl pabOThI 371EKTPUUECKOM LIEH.

3akonsl Kupxroda u ux npuMeHEeHHE K pacyeTy JICKTPUICCKUX IICTICH.

[TocnenoBarenbHOE COEUHEHNE PE3UCTOPOB B ANEKTPUUECKOM LIETIH: CXeMa COSIMHEHHUS, €ro
CBONCTBA.

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

CMenranHoe COeAMHEHUE PE3UCTOPOB B AJICKTPUUECKOM LIeTIH.

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

[lapannenpHOE 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.
21.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

MarnutHoe moJje: onpeneraeHue, 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 HWHIAYKTHUBHOCTU U
KOHJICHCATOPOM.

ens nmepeMeHHOro TOKa C peajbHOM KaTYIIKOW: CXeMa 3aMEIEHUs LIENH, BBIPAKEHUS IS
TOKAa M HaNpsIKEHUs, BEKTOPHAs JuarpaMMa LENu, TPEYroJbHUKH CONPOTHUBICHUN H
MOIIIHOCTEH.

Ilens mepeMEHHOI0 TOKA C PEAIbHBIM KOHAECHCATOPOM: CXeMa 3aMEILEHUS LEIHU, BEIPAKECHUS
JUIsl TOKa M HalpsDKEHUs, BEKTOpHas AuarpaMma LENu, TPEyrojJbHUKU CONPOTUBIECHUN U
MOIIIHOCTEM.

HepasBeTBieHHast 1ienb IEPEMEHHOTO TOKA C aKTUBHBIM U PEAKTUBHBIMU 3JIEMEHTAMH: CXEMa
LN, BBIPAXKCHUS Ul TOKAa M HANPSIKEHWs, BEKTOPHBIE JMAarpaMMbl LENH, TPEYrOJbHUKU
COIIPOTUBJICHUI Y MOILIHOCTEM.

CoenuHenue ¢a3 MPUEMHUKOB SHEPIUU IO cXxeMe "3Be3na': cxema coeAuHEeHUs, Ga3Hble U
JMHENHbIE HANpPSKEHUSI U TOKU, COOTHOIICHUS MeX1y HUMU. BekTopHas nuarpaMma 1enu u
€€ IIPUMEHEHUE K PacyeTy TOKa B HYJIEBOM IIPOBO/JIE.

Coenunnenue a3 NpUEMHUKOB SHEPTUU 10 CXeMe "TPEeYTroibHUK'": CXemMa CoOeIuHEHHUs], (pa3HbIe
Y JINHENHBIC HAIPSKEHUS U TOKH, COOTHOILIEHUS MEXy HUMU. BeKTopHas quarpamma Lenu 1
€€ IPUMEHEHHUE K pacyeTy JIMHEHHBIX TOKOB.

MouHocTh Tpex(a3Hoi Lenu u ee pacuer.

Haznavenue, ycTpoMCTBO M IPUHLIAI IEUCTBHSI MAILIMH IIEPEMEHHOIO TOKA.

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

Haznavenwe, ycTpoCTBO M IPUHLIMI IEUCTBHSI MAILIMH OCTOSTHHOIO TOKA.

ITyck B xon, perynupoBanue 4acToTsl Bpamenus IIT.

W3mepeHnne HanpsiKeHHsl U TOKa.

W3Mmepenne MOILIHOCTH.

DIIEKTPOHHO — JBIPOYHBIN NEPEXO.

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

TpaH3uCTOPHI: HA3HAUYEHUE, TPUHIUI I€HCTBUS, CXEMbI BKIIOUESHHS.

Tupucropsl: Ha3HauUeHUE, IPUHIMUT JelcTBUA, BAX.

Beinpsamurenu.

CrinaxwuBaromuii puiasbTp.

Crabunuzatop.

ONEKTPOHHBIN YCUIINTENb.

[TonsiTHe 00 37IEKTPOHHOM IreHepaTope.

['eneparop mua000pa3HOTO HANPSHKEHUS.

OO0ume cBefieHHs: 00 MHTErpaJIbHBIX CXEMaxX MUKPOIJIEKTPOHUKH.

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

« _» 202__ 1.
[Ipencenarens ITIK
/Tumodeena E.N./

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

YTBepxkmaro 3aM. AUpPEKTOpa I0

YP

«_» 202__ T
/Brnagumupos J[.A./

HHcTpyKuus 11 00y4al0mIuXcs

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

Bpewms BoinonHenus 3aganus — 0,3 yaca




IpakTH4yeckoe 3a1aHue

[ToTpebutenp, COEIUHEHHBIH O CXEME «3Be3[a» (Harpy3ka paBHOMEpHas), BKIIOUEH B
Tpexpa3Hyl0 CETh IEPEMEHHOI0 TOKa C JCHCTBYIOIIMM 3HAYE€HUEM JIMHEHHOIrO HamlpsKeHUs
U,=380B. Koaddumment momrHocTr Harpy3ku oS ¢ = 0,5, Tok B daze Iy = 22A. N300pa3zute cxemy
uenu. OnpeaenuTe NOJHYH0, aKTUBHYIO U PEAKTUBHYIO MOIIHOCTH HAarpy3KH.

TeopeTnveckoe 3a1anne

1) DuexTpHuecKoe ToJIe: ONpeeaeHne, XapaKTEPHUCTHKH, Tpaprueckoe H300paKeHue.
2) Ilemb mepeMEHHOTO TOKA C peabHBIM KOHICHCATOPOM: CXEMa 3aMEIICHUS IIeTTH, BRIPAXKCHUS IS TOKA U
HaIIPSDKEHM S, BEKTOPHAs JuarpaMMa LEeu, TPEyTroIbHUKN COMPOTUBICHUNA U MOIIIHOCTEM.

/Tumodeena E.I./

Paccmotrpeno Ha  3acemanuu

IHIK gucoummma 'O u UC

IIpotokom Ne

« » 202 1.

[Ipencenarens ITIK
/Tumogeena E.I./

DKk3aMeHaMoHHbIN Onter No 2
10 JUCLHUIUINHE
DNEeKTPOTEXHUKA U 3JIEKTPOHUKA
2 Kypc

VYTBepxknato 3aM. AUpPEKTOpa IO

YP

« _» 202 T
/Bnagumupos JI.A./

NHcTpykuus st 00y4aoniuxcs

BuumatensHo mpounTaiite 3amanue. OCMBICTUTE W BBITIOJHUTE MPAKTUYECKOE 3aJaHUE.
OTBeTbTE YCTHO HAa TEOPETHUUECKYIO YaCTh 3aJaHusl.

Bpewms Beimonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHue

ACWHXPOHHBIH 3JICKTPOJBUTATENh C KOPOTKO3aMKHYTBIM POTOPOM HMEET CIICIYIOIINe
HOMHHAJIIFHBIC JAHHBIE: MOIITHOCTh Ha Baly Puow = 4,5 KBT; cCkOpoCTh BpaleHus nuon = 144006/MuH.
OnpenenuTb HOMUHAJIBHBINA BpAIIAlOIIUA MOMEHT, HOMUHAJIBHOE CKOJIBXKEHHUE.

TeopeTnveckoe 3a1anne

1) BsaumojeiicTBHE 3apsiI0B B 3JEKTpUUECKOM moste. 3akoH KymnoHa.
2) Coenunenue (a3 MPUEMHHKOB DHEPTHHU 10 cxeMe "3Be3da": cxema COoeIUHEHHs, (a3Hble U JIMHEHHbIC
HaNPSHKEHUS U TOKH, COOTHOILIIEHUS MEXY HUMHU.

/Tumodeena E.1./

PaccMoTpeHo Ha  3acenaHuM

IHK gucrummma 'O u UC

IIporokom Ne

« » 202__ 1.

IIpencenarens MK
/Tumodeera E.J./

DK3aMeHaMOHHbBIN Ommner Ne 3
10 JUCIHUIUIMHE
DNEeKTPOTEXHHUKA U IJICKTPOHUKA
2 Kypc

YTBepxkaao 3aM. JUpeKTopa o

YP

« _» 202__r.
/Bnagumupos JI.A./

NHcTpykuus st 00y4aoniuxcs

BuaumatensHo mpounTaiite 3amanue. OCMBICIUTE U BBHINIOJHUTE TMPAKTHUECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETUUECKYIO YaCTh 3aJJaHUsI.

Bpewms Beimonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHue

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

HepBUYHON OOMOTKH |1 =

tparcopmatopa P = 1 kBr, a KIIJ] Tpancdopmatopa 1 = 0,8.

TeopeaneCKoe 3agaHue

1) 3axon Oma I y9acTKa 1 I BCEH IEIH.
2) Coeaunenve (a3 NPUEMHHKOB JHEPTMH IO CXeMe "TPeyrombHMK': cXeMa COoelnHeHMs, (a3Hble U

7,1 A. Onpenenmuts COS @1 €ciM MOIIHOCTh BTOPHUYHOW OOMOTKe




JIMHEHHBIC HaIlpsOKEHUSA W TOKH, COOTHOINCHUA MECXKIAY HHUMH. BCKTOpHaﬂ auarpaMma LOemnmm m €€
MNPUMCHCHHUC K pACUCTY JIMHEHHBIX TOKOB.

/Tumogeena E.I./

Paccmorpeno Ha  3acemaHuu

THK pucmurmmma 'O u UC

IIpoTtokon Ne

« » 202__r.

[Ipencenarens MK
/Tumodeesa E.I./

DK3aMeHalnoHHbIN Omter Ne 4
10 JUCIUTIINHE
DIEKTPOTEXHHUKA U DJICKTPOHUKA
2 Kypc

VYT1Bepxknato 3aM. AUPEKTOpa MO

yP

« _» 202 1.
/Brnagumupos J[.A./

HHcTpyKuMsA 11 00y4al0mIuxXcs

BuumatenbHO mpounTaiite 3amaHue. OCMBICTUTE W BBINOJHUTE MPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO Ha TEOPETHUECKYIO YaCTh 3aJJaHUs.

Bpewms Beimonnenus 3ananus — 0,3 yaca

IIpakTHyeckoe 3a1anue

Hanpsoxenne nHa Bxome ycumnutens Usc = 20 MB. OmpepenuTs MOIIHOCTH Ha BBIXOJE
YCUJIMTEIIS, €CJIM €Tr0 COMpOTHUBIIEHHE Harpy3ku Ry = 25 Om, a xoddUIHMEHT yCHIIeHHS IO

HanpsbxeHuto Ko = 25.
TeopeTrnueckoe 3aganue

1) DnexTpuyeckas memb. DIEMEHThI JICKTPHICCKOM TIETIH.
2) MorHocTh Tpex(a3Hoi LIenHu 1 ee pacyer.

/Tumodeena E.1./

PaccMoTpeHo Ha  3acenaHuM

MUK mquctumams 'O u YUC

IIporokonm Ne

« » 202__ .

[Ipeacenarens [TLK
/Tumodeena E. 1./

OK3aMeHaIMOHHbBIN OmneT Ne 5
10 JUCIUTUINHE
DNEKTPOTEXHUKA U AJIEKTPOHUKA
2 Kypc

YTBepxkaaro 3aM. JUpeKTopa o

VP

« _» 202__r.
/Bnagumupos JI.A./

NucTpykuus s 00y4aonuxcs

BuumarenpHo mnpounTaiite 3amaHue. OCMBICIUTE U BBINOJIHUTE NPAKTHUUECKOE 3aJIaHUE.
OTBeThTE YCTHO HA TEOPETUYECKYIO YACTh 3aJaHUsI.

Bpewms Beimonnenus 3aganus — 0,3 yaca

IpakTH4yeckoe 3a1aHue

Potop acuHXpoHHOrO nmBHWraTeNs Bpamiaercs ¢ 4actotod 1440 o0/MuH; IBUTATEINH
MoTpeOIIAeT U3 CETH MOIIHOCTh 55 KBT. OnpeaenuTe MOIHOCTH Ha BaJly JBUTATENS U pa3BUBAEMbIN
MOMEHT, €CJIM CyMMapHbIe MIOTEPH B ABUTATENEC paBHBI 5 KBT.

TeopeaneCKoe 3agaHue

1) PexuMbl pabOThI AIEKTPHICCKOMN 1ICTIH.
2) HasHauenwe, yCTpOWCTBO 1 IPHUHIIMIT ACHCTBHUS MAIIIMH [IEPEMEHHOTO TOKA.

/Tumocgeena E.I./

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

« » 202__r.

[Tpencenarens ITHK

DK3aMeHalMOHHBIN OmiteT Ne 6
10 TUCIIUTUIMHE
DIIEKTPOTEXHUKA U JIEKTPOHUKA
2 Kypc

VYT1Bepxknato 3aM. AUpEKTOpa Mo

VP

« _» 202 r.
/Brnagumupos J[.A./




/Tumodeesa E.I./

HHcTpyKuMA 11 00y4al0IuXCs

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

Bpewms Beimonnenus 3ananus — 0,3 yaca

HpaRaneCRoe 3aJJaHHuC

Omnpenenute akTUBHYIO MOILIHOCTh Tpex(a3HOro morpeOuTens, COeIMHEHHOTO 3BE3/0ii,
MMEIONIET0 B KXo (paze akTUBHOE M MHIYKTHBHOE COMPOTHUBICHUS. [loIHOE COMpOTHBICHHE
¢a3zbl paBHO 10 OM, kO3 PuIMEHT MOIIHOCTH (a3bl COS ¢ = 0,7. Jluneiinoe HanpsbkeHne ceTd Unou

= 380 B. 13o00pa3ute cxeMy Lemnu.
TeopeTuueckoe 3aganue

1) 3akonsl Kupxroda u ux npuMeHeHne K pacueTy IEeKTPUUSCKUX IIETICH.
2) HaznaueHue, yCTPOMCTBO U MPHUHIMI ASHCTBHS MALIMH TIOCTOSIHHOTO TOKA.

/Tumoceena E.I./

Paccmorpeno Ha  3acemaHuu

IHK gucrurmmma 'O u UC

[IpoTokon Ne

«_ » 202_r.

[Ipencenarens ITIK
/Tumodeena E.I./

DK3aMeHalMOHHLIN Ouet Ne 7
110 JUCIIUITJINHC
DIIEKTPOTEXHUKA U JIEKTPOHUKA
2 Kypc

VYT1Bepxnato 3aM. AUpEKTOpa Mo

VP

« _» 202__ 1.
/Brnagumupos J[.A./

HHcTpyKkuus 11 00y4aomuxcst

BuumatenbHO mpountaiite 3amaHue. OCMBICTMTE W BBINOJHUTE MPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms BoinonHenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3axanue

Jlis 3ajaHHOM LIenu OIPEeeNINTh TOKU Ha BCEX yJacTKaX M HalpsDKeHUe Ha 3axumax. Ry = 2
Om, R2=4 Om,R3=4 Om, R4=30 Om, I3=10 A.
/“. .’

Il’
, 1
|
i
o

Teopeaneckoe 3agaHue

S

R2 &

1) TlocnemoBaTenbHOE COCTUHEHUE PE3UCTOPOB B DIICKTPUUECKOMN TICTTH: CXeMa COSTMHEHHS, €0 CBOMCTRA.
2) Ilyck B X0, peryMpoBaHie 4acTOThl BpameHust AJl.

/Tumocgeena E.N./

Paccmorpeno Ha  3acemaHuu

IHK gucrummma 'O u UC

[IpoTokon Ne

«_ » 202_r.

[Ipencenarens ITIK
/Tumodeena E.I./

DK3aMeHaIMOHHBIN OuneT Ne 8
110 JUCIIUITIJINHC
DJIEKTPOTEXHUKA U AJICKTPOHUKA
2 Kypc

VYT1Bepxnato 3aM. AUpEKTOpa Mo

VP

«_» 202__r.
/Brnagumupos J[.A./




NHcTpykuusa s 00y4aouuxcs

BuumarensHo mnpouuTtaiite 3amaHue. OCMBICIUTE U BBIIIOJHUTE MPAKTUUYECKOE 3aJaHUE.
OTBeThTE YCTHO HA TEOPETUYECKYIO YACTh 3aJaHUSI.

Bpewms Bemonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHnue

K mapannensHOMy coenuHeHHIO U3 JABYX KoHAeHcaTopoB C1 = 9 Mk® u C; =

3 mMxd

MOCJIeI0BATEIbHO MOKIIOYEH KoHAeHcaTop C3 = 6 Mx®. M300pa3ute cxemy IEMH U OMPEACIIUTE
3apsin 6arapen ripu Hanpsokernn S0 B.

Teopeaneckoe 3agaHue

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

2) W3mepenue HanpsHKEHHS M TOKA.

/Tumodeena E.I./

PaccmMoTpeHo Ha  3acenaHuM

IHIK gucoumma 'O u UC

[Ipotokon Ne

«_» 202_r.

[Ipencenarens ITIK
/Tumogeena E.I./

DK3aMeHaIMOHHKIH Omtet Ne 9
0 JUCIUTUIMHE
DNEeKTPOTEXHHUKA U 3JIEKTPOHUKA
2 Kypc

VYTBepxaato 3aM. AUpPEKTOpa 10

YP

«_» 202__ T
/Brnagumupos J[.A./

NucTpykuus st 00y4aonuxcs

BuumatenbHo mpountaiite 3amanue. OCMBICTUTE W BBINOJHUTE MPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO Ha TEOPETHUUECKYIO YaCTh 3aJaHUsI.

Bpewms Boimonnenus 3ananus — 0,3 gaca

IIpakTH4yeckoe 3ajanue

OnpenennuTs 5KBUBAJICHTHOE CONPOTHUBIICHHUE JIEKTPUUECKOM LIENHU U TOK B HEPA3BETBICHHOU

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

TeopeTndeckoe 3a1aHne

Ri

v R? R3

R4

1) TlocnmemoBarenbHOE COETUHEHHE KOHAEHCATOPOB B DIIEKTPUYECKOM IENMH: CXeMa COEIAMHEHHS, €ro

CBOWCTBA.

2) TloaynpoBOJHHUKOBBIE AMOIBI: Kiaccu(uKaus, MapkupoBka, BAX.

/Tumodeena E.I./

Paccmorpeno Ha  3acemaHuu

THK pucrurmmma 'O u UC

[Ipotokon Ne

«_» 202_r.

IIpencenarens MK
/Tumogeesa E.I./

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

VYT1Bepxnato 3aM. AUPEKTOpa MO

yP

« _» 202 1.
/Brnagumupos J[.A./

HHcTpykuus 11 00y4aonuxcst




BuumartenbHo mpountaiite 3amaHue. OCMBICIHTE W BBINIOJHUTE MPAKTUYECKOE 3aJaHHUE.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms Boinonnenus 3aganus — 0,3 yaca

IIpakTH4eckoe 3a1aHue

Tpu MHAYKTUBHBIC KATYIIKHA C aKTHBHBIM cONpOTHBICHHEM R = 34,2 OM 1 HHIYKTUBHBIM XL
= 23,5 OM COeTMHEHHI 110 CXEME «3BE€3/1a» U MOJKIIIOUEHBI K HICTOYHHUKY TPeX()a3HOTO HATIPSKEHUSI.
AxTuBHasg MolIHOCTh B ¢aze Py = 1,6 kBT. Onpenenuts AeicTBYIOLUE 3HAUYCHUS JIMHEHHOTO U
(azHoro HaNpsHKEHUH, TOKa B (haze.

TeopeTnueckoe 3a1aHue
1) Hapa.]'IJ'IGJ'ILHOC COCAMHCHUEC KOHJACHCATOPOB B BHCKTpI/I‘ICCKOﬁ Oernu: cxemMa COCANHCHHUA, €Iro CBOMCTBA.
2) TpaH3uCTOPHI: HA3HAYECHHE, PHHITHAII IEHCTBHS, CXEMBI BKJIFOUECHHS.

/Tumodeena E.I./
PaccmoTpeno Ha  3acenmaHuM | Dk3ameHalMoHHBIN Omier Ne 11 | VTBepxkaaro 3am. aupekropa Mo
IHIK gucoumma 'O u UC 0 JUCLUIIJINHE YP
IIpoTokon Ne DIIEKTPOTEXHUKA U AIEKTPOHUKA | «_ » 202__ T
« » 202_r. 2 Kypc /Bnanumupos [[.A./
[Ipencenarens ITIK
/Tumogeena E.I./

NucTpykuus st 00y4aonuxcs

BuumarenpHo mpouunTaiite 3amanue. OCMBICIUTE W BBIOJHUTE MPAKTUYECKOE 3aJ[aHUE.
OTBeThTE YCTHO Ha TEOPETUUECKYIO YaCTh 3aJIaHMs.

Bpewms Boimonnenus 3ananus — 0,3 gaca

IIpakTHyeckoe 3axaHue

[lepBuunass oOMoOTKa TpaHchopMaropa TMOAKIOYEHA K CETH IEePEeMEHHOro TOKa
HanpsbkernreM U =220 B. K tpem BTOpruHBIM 00MOTKaM TpaHchopmaTopa Wi, Wz, W3, OJIKITIOYEHBI
pesuctopsl ¢ conpotuieHreM R1 = Rz = R3 =20 Owm, B KOTOpbIX poxoasT Toku |1 = 0,25 A, |2 =
0,315 A, I13=0,6 A. Onpeaenutsb KO3PGUIMEHTH TpaHCPOPMALIUH JIUISI TPEX BTOPUUHBIX OOMOTOK

TeopeTnueckoe 3a1aHue
1) MaruuTtHoOe ToJie: OnpeelicHne, XapakTepPUCTUKH U Tpadudeckoe u3obpaxenune. CBOHCTBA MATHUTHOTO

T10JIA.

2) VYcunutenu: Ha3HAYCHUE, KIIACCUPUKAIIHS.

/Tumocgeena E.I./
Paccmorpeno Ha  3acemanuu | Dk3aMeHanMoHHBIN OwmiteT Ne 12 | VTBepkmaro 3am. aupekTopa o
THK pucrurmmmma 'O u UC 0 TUCHUIIIINHE YP
[Ipotokon Ne DJIEKTPOTEXHUKA U DJIEKTPOHUKA | «  » 202__ 1.
« » 202_. 2 Kypc /Bnapumupos J[.A./
[Ipencenarens MK
/Tumogeesa E.I./

HHcTpyKuMsA 11 00y4al0mIuXcst

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

Bpewms Beinmonnenus 3aganus — 0,3 yaca

IIpakTH4eckoe 3a1aHue

TpexdazHblil aCHHXPOHHBIN AIEKTPOABUTATENh C KOPOTKO3AMKHYTBIM POTOPOM Pa3BHUBAET
MOIIHOCTh Ha Bany Puow = 20 kBt npu KIIJI # = 0,88. Uucno momtocoB p = 3, CKOIBKEHUE Suom =



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

CKOPOCTb BpaIICHUs POTOPA.
TeopeTuueckoe 3aganne

1) Ilyck B xox, perynupoBanue yactoTsl Bpamenus AI1T.

2) DIeKTpUYECKUE TEHEPATOPEI.

/Tumodeena E.I./

PaccmMoTpeHo Ha  3acenaHuM

IHIK gucoummma 'O u UC

IIpotokon Ne

«_ » 202_r.

[Ipencenarens ITIK
/Tumodeesa E.J./

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

VYTBepxnato 3aM. AUpPEKTOpa IO
YP
«_» 202__ T

/Bnagumupos JI.A./

NucTpykuus st 00y4aonuxcs

BuumatenbHo mpountaiite 3amaHue. OCMBICTUTE W BBINIOJHUTE MPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUUECKYIO YaCTh 3aJaHusl.

Bpewms Bemonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHue

JUiss OTHOTIONTYTIEPHOAHOTO BBIIPSIMUTEIST ONpeAeTuTh Hanpspkerne Ug, ecnu amIumryaa
HanpsDKeHUs IepBUYHOM 00MoTKH TpaHcopmaTopa Uim = 220 B, koapduumeHT Tpanchopmaiuu n

=1,43.
Teopernueckoe 3aganue

1) MaruuTtHoOe ToJie: OnpeielieHne, XapaKTepPUCTUKH U rpaduueckoe m3o0paxenune. CBOHCTBA MarHUTHOTO

TIO0JIA.

2) OpHo(ha3HbIe BBIIPSIMHUTEIH: CXeMbl BKIIOYCHUSI, BPEMEHHBIC IUArpaMMbl, TTapaMeTph.

/Tumodeena E.1./

PaccMoTpeHo Ha  3acenaHuM

MUK mquctumnama 'O u UC

IIporokon Ne

« » 202_ .

[Ipeacenarens ITIK
/Tumodeena E.J./

Dx3aMeHalnoHHbIH OmneT Ne 14
10 JUCIUTUINHE
DJIEKTPOTEXHUKA U JIEKTPOHUKA
2 Kypc

YTBepxkaaro 3aM. JUpeKTopa o

VP

« _» 202__r.
/Bnagumupos JI.A./

NucTpykuus st 00y4aonuxcs

BuumarenpHo mnpounTtaiite 3amaHue. OCMBICIUTE U BBIIIOJHUTE MPAKTUUYECKOE 3aJaHUE.
OTBETBHTE YCTHO HAa TEOPETUYECKYIO YACTh 3aJaHUS.

Bpewms Beimonnenus 3aganus — 0,3 yaca

IIpakTH4yeckoe 3a1aHue

T[IpoBOAMMOCTH TpeX mapajuienbHeIX Betseit G1 = 0,012 Om?, G, = 0,02 Om?, G = 0,06 Om™
! Tok B HepasBerBienHoi yacTu nenu | = 4,8 A. OnpeeuTh NPUIOKEHHOE HAMPSKEHHUE, TOKH B

BCTBX.
TeopeaneCKoe 3aJaHue

1) llemb MEepeMEHHOrO TOKa C peajbHON KATYIIKOW: CXeMa 3aMEIICHUs IICIH, BBIPAXKEHHs Ui TOKa U
HalpsDKEHUsI, BEKTOPHAS AUarpaMma LEeHH, TPEyroJbHUKHA CONPOTHUBICHUN U MOIIHOCTEH.

2) Crabunmuzarop.

/Tumoceena E.I./




Paccmotrpeno Ha  3acemaHuu

IHIK gucrummma 'O n UC

[IpoTokon Ne

«_» 202_r.

[Ipencenarens LK
/Tumodeera E.J./

DK3aMeHaIlMOHHEII OmieT Ne 15
10 JUCIUATUIMHE
DIEeKTPOTEXHHUKA U AJICKTPOHUKA
2 Kypc

YTBepkaao 3aM. JUpEKTopa o

YP

«_» 202__r.
/Bnagumuposn JI.A./

HNHcTpykuus st 00y4daommxest

BuumarenbHo mpountaiite 3amaHue. OCMBICIMTE W BBINOJHUTE MPAKTUYECKOE 3aJaHHUE.
OTBETBTE YCTHO HAa TEOPETUUYECKYIO YaCTh 3a1aHUS.

Bpewms Boimonnenus 3ananus — 0,3 gaca

IIpakTH4yeckoe 3ajanue

K nBuraremnto ¢ mapasnienbHbpIM BO30YKaIeHHEM TToABeAcHO Hanpspkenue 220 B. Uemy paBHa
MOIBOJIMMAsT MOIIIHOCTb, €CITU TOK SIKOPsI paBeH 25 A, a conpoTuBIeHHE OOMOTKHU BO30YyKaeHHs 80

Om?
TeopeTnyeckoe 3axanne

1) Ilemnb mepeMEHHOTO TOKA C pealbHbIM KOHICHCATOPOM: CXeMa 3aMEILCHUS LIEITH, BRIPKEHHUS IS TOKA U
HaIpsKEHYs], BEKTOPHAs AMarpaMma LeNH, TPEYroJbHUKN CONPOTUBIEHUM U MOLTHOCTEM.
2) DrekTpuuecKoe MoJie: onpeeseHne, XapakTepUCTUKH, Tpaduieckoe n3o0paxeHue.

/Tumodeena E.I./

Paccmorpeno Ha  3acemaHuu

IHK gucrummua 'O u UC

[IpoTokon Ne

«_ » 202_r.

[Ipencenarens LK
/Tumodeera E.J./

Dx3aMeHamoHHbIN Ouaer Ne 16
IO JTUCIUATUIMHE
DNEeKTPOTEXHHUKA U IJICKTPOHUKA
2 Kypc

YTBepxkaao 3aM. JUpEKTopa IIo

YP

«_» 202__r.
/Bnagumuposn JI.A./

NHcTpykuus s 00y4aouuxcs

BuumatenbHo npounTaiite 3amanue. OCMBICIUTE W BBINOJHUTE IMPAKTHUECKOE 3aJlaHUE.
OTBETHTE YCTHO HA TEOPETUUYECKYIO YaCTh 3aJJaHUs.

Bpewms Beimonnenus 3aganus — 0,3 yaca

IpakTHyeckoe 3a1aHue

B MHOrokackagHOM YCHIIMTENE WCIONB3YIOTCS YEThIpe YCHINTEISI € KO3 UITUSHTOM
yewinenwus 20; 40; 20; u 40 nb. Hatitu o61muit ko3pGuImeHT ycuaeHnuss MHOTOKACKaTHOTO YCUITUTEIIS
U TIEPEBECTHU €r0 B 0€3pa3MEPHYIO BEIUUYHHY.

Teopeaneckoe 3aJaHue

1) Coeaunenvie (a3 MPUEMHHUKOB SHEPTHU MO cxeMme "3Be3ma': cxema COoeauHeHUs, (GasHble W JIMHEHHbBIC
HaNpsOKEHWs] M TOKH, COOTHOIIEHHWS MEXAy HUMH. BekTopHas AmarpamMma IenHd W €€ NMPUMEHEHHUE K

pacueTy Toka B HyJIEBOM IPOBOJIE.

2) BsammopeiicTBHE 3apAN0B B 3JEKTPHUECKOM Moite. 3akoH Kymona.

/Tumodeera E. 1./

PaccMoTpeHo Ha  3acenaHuM

IHIK gucmummma 'O u UC

[Ipotokon Ne

«_» 202_r.

[Ipencenarens ITIK
/Tumogeena E.I./

DK3aMeHalnOHHbBIN OmteT Ne 17
10 TUCIIUTUIMHE
DIEeKTPOTEXHHUKA M IJICKTPOHUKA
2 Kypc

YTBepxkmaro 3aM. AHpPEKTOpa I0

YP

«_» 202__r.
/Brnagumupos J[.A./




HHcTpyKuMA 11 00y4aI0IIUXCS

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

Bpewms Boinonnenus 3aganus — 0,3 gaca

IIpakTH4eckoe 3a1aHue

Ha BbIxome nByxkackagHoOro ycuiurtedas umeercs Hampsbkenne U = 2 B. Onpenenutsb
HaIpsDKEHUE Ha BXO/JIE KaXA0ro Kackaja, eciiv ycusaeHue neporo kackana Ki = 40 b, a sroporo K>

=20 nb.
Teopernyeckoe 3a1aHue

1) Coenunenne a3 TPUEMHHMKOB DHEPTHH IO CXeMe "TpeyroiabHHK": cXeMa COelnHeHMs, (a3Hble U
JUHEWHBIC HANPSDKCHUS M TOKH, COOTHOINCHHS MEXJy HMMH. BekTopHas auarpaMMa Ienud U ee
MIPUMEHEHHUE K pacueTy JMHEHHBIX TOKOB.

2) 3akon OMa i yyacTka U JUIs BCSH IeTu.

/Tumogeena E.N./

Paccmorpeno Ha  3acemaHuu

MUK aucrummms 'O u YC

[Ipotokon Ne

«_» 202_r.

IIpencenarens ITIK
/Tumocdeena E.N./

DK3amMeHanMoHHbI OmiteT Ne 18
10 JUCIUTIINHE
DIEKTPOTEXHHUKA U DJICKTPOHUKA
2 Kypc

VYT1Bepknato 3aM. AUPEKTOpa MO

YyP

« _» 202 1.
/Brnagumupos J[.A./

HHcTpyKuMs 118 00y4aiomuxcs

BuumatensHo npounTaiite 3agaHue. OCMBICIUTE U BBINOJHUTE TMPAKTHUYECKOE 3aJlaHUE.
OTBeThTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aaHUsI.

Bpewms BeinmonHenus 3aganus — 0,3 yaca

IIpakTH4eckoe 3a1aHue

OmnpenenuTs BeIpsiMIIEHHOE HanpspkeHue Up Ha Harpyske JBYXIOIYHNEpUOTHOW MOCTOBOM
CXEMBI BBITIPIMUTENS, €CIIM aMIUTUTya HampsbkeHus: oOMoTku TpaHchopmatopa Uim = 150 B, a
ko3 unueHT Tpanchopmauu Tpanchopmaropa n = 2.

TeopeaneCKoe 3aJaHue

1) MomHocTh Tpex(ha3HOM LeNu U ee pacyer.
2) DrexTpuuecKas IeMb. DIIEMEHThI AICKTPHUCCKOH ETH.

/Tumodeena E.1./

Paccmorpeno Ha  3acemaHum

IHK gucrummua 'O u UC

[IpoTokon Ne

«_» 202_r.

[Ipencenarens ITIK
/Tumodeena E.J./

Dx3aMeHarmoHHeIi ouaer Ne 19
IO JTUCIUATUIMHE
DIEKTPOTEXHHUKA U IJICKTPOHUKA
2 Kypc

YTBepkaao 3aM. JUpeKTopa To

YP

«_» 202__r.
/Bnagumupos JI.A./

NHcTpykuus st 00y4aonuxcs

BaumatensHo mpounTaiite 3amanue. OCMBICIUTE U BBHIMIOJHUTE TMPAKTHUECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms Boimonnenus 3ananus — 0,3 gaca

IIpakTH4yeckoe 3ajanue

Onpenenuts KI1J1 nBurarens nocienoBareabHOro BO30YKIE€HNS, €CITM MOIIIHOCTh Ha Bally P2
= 4,5 kBT, nogsoaumoe Hanpspkenue U = 220 B, a notpednsemslit Tok |1 = 24,3 A.




TeopeaneCKoe 3aJaHue

1) HasnaueHue, yCTPOHCTBO U TIPUHIMMIT JCHCTBHS MAIIIHH MEPEMEHHOTO TOKA.
2) PexuMbl pabOThI DIEKTPUIECKOH 1eni. BIusHre Harpy3Ky Ha ITapaMeTpsI HETH.

/Tumodeena E.I./

PaccMoTpeHo Ha  3acenaHuM

IHIK gucrumna 'O u UC

IIpotokon Ne

«_» 202_r.

[Ipencenarens ITIK
/Tumodeena E.J./

Ox3aMeHalMoHHbIN Ouet Ne 20
10 JUCLUIUINHE
DNEeKTPOTEXHHUKA U 3JIEKTPOHUKA
2 Kypc

YTBepxkaao 3aM. JUpeKTopa o

YP

«_» 202__ T
/Bnagumupos JI.A./

NucTpykuus s 00y4aonuxcs

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

Bpewms Beinonnenus 3ananus — 0,3 yaca

IpakTH4yeckoe 3a1aHue

Haiitu cymmapHyt0 MOIIHOCTH TOTeph acHHXpOHHOTO aBuratenss AO2-62-2, umeromero
KIIZA 7 =90 % u momHocTs Ha Baxy P = 17 xBr.

TeopeaneCRoe 3aJJaHUuC

1) HazHaueHue, yCTPONCTBO U MPUHIIMIT JACHCTBIS MAIIIMH TIOCTOSIHHOTO TOKA.
2) 3akxonsl Kupxroda u ux npuMeHeHHE K pacyeTy IIEKTPUIECKUX IeTei.

/Tumodeena E.1./

PaccMoTpeHo Ha  3acenaHuM

MUK quctumnama 'O u YC

IIporokon Ne

« » 202_r.

[Ipeacenarens [TIK
/Tumodeena E.J./

Dx3aMeHaImoHHbIH Ommer Ne 21
10 JUCIUTUINHE
DNEKTPOTEXHHUKA U AJIEKTPOHUKA
2 xypc

YTBepkaaro 3aM. JuUpeKTopa o

VP

« _» 202__r.
/Bnagumupos JI.A./

NHcTpykuus s 00y4aouuxcs

BuumarenbHo mnpouuTaiite 3amaHue. OCMBICIUTE U BBIIIOJHUTE MPAKTUUYECKOE 3aJaHUE.
OTBeTHhTE YCTHO HA TEOPETUYECKYIO YACTh 3aaHUSI.

Bpewms Beimonnenus 3aganust — 0,3 yaca

IpakTH4yeckoe 3a1aHue

[pu Bpamenun poropa acuaxponHoro nsurarens BAO-72-4 ¢ yactortoit n2 = 1435 06/mMuH
MOJBOJIMMAs K JIBUTATEI0 MOIIHOCTh P1 =27,47 kBT, a cyMmmapHas MOIIHOCTh NoTeph XP = 2,47

kBT. Haiitu ckonbxenne asurateiiss, MoMeHT U ero KITJI, ecim wacrora Toka f = 50 ',

TeopeaneCKoe 3agaHue

1) OGuue cBemeHust 00 HHTETPATBHBIX CXEMaX MHKPOIJIEKTPOHUKH.
2) TlocmemoBarelbHOE COEIUHEHNE PE3UCTOPOB B DIIEKTPHUUECKOM IEMU: CXeMa COeIUHEHHS, €0 CBOMCTBA.

/Tumodeena E.I./

Paccmorpeno Ha  3acemaHuun
IHIK gucrummma 'O u UC
[Ipotokon Ne

« » 202 .

DK3aMeHaIMOHHEINA OmteT Ne 22
10 TUCIIUTUIMHE
DIIEKTPOTEXHUKA U IEKTPOHUKA
2 Kypc

VYT1Bepxknato 3aM. AUpEKTOpa Mo
VP
«_ » 202 r

/ BJ‘IaI[I/IMI/IpOB_I[.A./




[Ipencenarens ITIK
/Tumodeena E.J./

NucTpykuus st 00y4aonuxcs

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

Bpewms Beimonnenust 3aganus — 0,3 yaca

IIpakTH4yeckoe 3ajanue

OnpenenuTh HOMHHAIBHYIO MOIIHOCTH TpaHC(hOpMaTOpa,
nepeMeHHoro Toka ¢ HampsbkeHueM 3000 B, eciiu u3BECTHO, YTO TOK BTOPUUHONU OOMOTKE luow2 = 23
A, xo3¢ppunuent tpanchopmannu n = 13, KIIJL =0,94.

TeopeaneCKoe 3aJaHue
1) CraaxuBaromuii GuiIbTp.

INOAKJIIIOYEHHOTO K CCTHU

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

/Tumocgeena E.I./

Paccmorpeno Ha  3acemaHuu

IHK gucrummma 'O u UC

IIpoTokon Ne

«_ » 202_r.

[Ipencenarens ITIK
/Tumodeena E.I./

DK3aMeHannoOHHEIN OmteT Ne 23
110 JUCIIUITJINHEC
DIIEKTPOTEXHUKA U AJIEKTPOHUKA
2 Kypc

VYT1Bepxnato 3aM. AUpEKTOpa IO

VP

« _» 202__ 1.
/Brnagumupos J[.A./

HHcTpyKuus 11 00y4al0mIuXCs

BuumatenbHO mnpounTaiite 3amaHue. OCMBICIMTE W BBINOJHUTE MPAKTHUYECKOE 3aJlaHue.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms Boinonnenus 3aaganus — 0,3 yaca

IIpakTH4eckoe 3a1aHue

Tpu xongencaropa emkoctsiMu Ci1 = 47 nd, C; =

18 n®, C3 = 75 n® coeauHEHBI

napajijiesibHO, ¥ K HUM IIOCJIE[OBATEIbHO MOAKIIOUEH KoHaeHcatop Cs4 = 75 nd. Onpenenutsb
HKBUBAJICHTHYIO EMKOCTh KOHJIEHCATOPOB.

Teopernyeckoe 3a1aHue

1) TlomympoBOIHMKOBBIE AUOIBL: KiIacCH(pHKaIms, MapkupoBka, BAX.
2) TlocnmemoBareNbHOE COEAWHEHHUE KOHICHCATOPOB B JJIEKTPUYCCKON IEMH: CXeMa COCIUHEHHS, €ro

CBOICTBA.
/Tumodeera E. 1./
PaccmoTpeno Ha  3acenmaHuM | Dk3aMeHalMOHHBIN Omier Ne 24 | VTBepxkaaro 3am. AMpEKTOpa IO
IHIK gucoummma 'O u UC 0 JUCHUIIJINHE YP
[IpoTokon Ne DIIEKTPOTEXHUKA U AIEKTPOHUKA | «_ » 202__ T
« » 202_r. 2 Kypc /Bnanumupos J[.A./
[Ipencenarens ITIK
/Tumodeena E.N./

HHcTpyKuus 11 00y4al0MIuXCs

BuumatenbHO mnpountaiite 3amaHue. OCMBICIUTE W BBITOJHUTE IMPAKTHUYECKOE 3aJjaHue.
OTBeTbTE YCTHO HAa TEOPETHUECKYIO YaCTh 3aJaHusl.

Bpewms BoinonHenus 3aganus — 0,3 yaca




IpakTH4yeckoe 3a1aHue
K mnorpeburernto,

cocToseMy U3

mocjacaoBaTCJibHO COCAUMHCHHBIX PE3UCTOpAa U

KOHJIEHCATOpa, MOABEACHO NMEPEMEHHOE HamNpspDKEHHE C JercTByromuM 3HadeHunem U = 500 B.
AxTHBHAas MOIIHOCTH moTpedutens P = 320 Bt, cosp = 0,75. onpeaenuTs TOK B LENH, TOTHYIO U

PEaKTHBHYIO MOIIIHOCTH.
TeopeTnveckoe 3a1anne

1) Tpau3uctopsl: Ha3HAYECHHE, IPUHIIAT JCHCTBUS, CXEMbI BKIFOUCHHS.
2) IlapamnenbHOE COETMHEHHE KOHACHCATOPOB B 3JIEKTPUYCCKOM LIETU: CXeMa COSTMHEHHS, €0 CBOMCTBA.

/Tumogeena E.N./

Paccmorpeno Ha  3acemaHuu

MUK auctummma 'O u UC

IIporokom Ne

«_» 202_r.

[Ipencenarens MK
/Tumodeena E.J./

Dk3aMeHaMoHHEINH Ouiet Ne 25
10 JUCHUTUINHE
DJIEKTPOTEXHUKA U DJICKTPOHUKA
2 Kypc

YTBepkIaw 3aM. IUPEKTOpa o

YP

« _» 202 1.
/Brnagumupos J[.A./

HHcTpyKuMs 11 00y4al0mIuxcst

BuumatensHo npouuTaiite 3agaHue. OCMBICIUTE U BBINOJHUTE MPAKTHUYECKOE 3aJlaHuE.
OTBeThTE YCTHO Ha TEOPETHUECKYIO YaCTh 3aJaHUsI.

Bpewms Bemmonnenus 3aganus — 0,3 yaca

HpaKTI/I‘leCKOG 3aJJaHUuC

Jlns 3agaHHON 1Ienu OmpeAeNuTh dKBUBalieHTHOE conpoTuBieHue. Ry = 10 Om, R2 = 30 Owm,

R3 =60 Om, R4 =20 Owm.

TeopeTndeckoe 3a1anne
1) DaeKTPOHHEBIN YCHIUTENb.

R2 R3

v |1RY Ré

2) MarauTHOe NoJie: OINpe/CNICHHE, XapaKTePUCTUKH U rpadudeckoe n3odpaxenue. CBOWCTBA MArHUTHOTO

T10JI4.
/Tumodeena E.I./
PaccmoTpeno Ha  3acenmaHuM | Dk3amMeHalMOHHBIN Omier Ne 26 | VTBepxkaaro 3am. AMpPEKTOpa IO
IHIK gucoumma 'O u UC 0 JUCLUIIJINHE YP
[IpoTokon Ne DIJIEKTPOTEXHUKA U AIEKTPOHUKA | «__ » 202__ .
« » 202_r. 2 Kypc /Bnanumupos J[.A./
[Ipencenarens ITIK
/Tumodeena E.N./

NHcTpykuus st 00y4aonuxcs

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

Bpewms Boimonnenus 3ananus — 0,3 gaca

IIpakTH4yeckoe 3ajanue

B tpexdasznyro ceTh BKIIOUEHa paBHOMEPHAsI MHIYKTHUBHAs HAarpy3Ka, COeIMHEHHAas [0 CXeMe
«rpeyroibHUK». Koagduuuent mormHocTH Harpysku CoSp = 0,85, a morpebisemas akTHBHas




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

TeopeaneCKoe 3aJJaHue
1) DneKTpOHHBII TreHepaTop.

2) Tlomyuenwne cunyconmansHoi DJIC. YpaBHeHus u rpapuky CHHyCOnIaIbHbIX DJC, TOKa M HATPSHKEHMS.
[MapameTpbl CHHYCOUIATHHOTO TOKA.

/Tumogeena E.I./

Paccmorpeno Ha  3acemaHuu

MUK aucrummma 'O u UC

IIporokosm Ne

« » 202__r.

[Ipencenarens MK
/Tumodeesa E.I./

Dk3aMeHaMoHHbIH OuieT Ne 27
10 JUCIUTIINHE
DJIEKTPOTEXHUKA U DJICKTPOHUKA
2 Kypc

YTBepkIaw 3aMm. IUPEKTOpa o

YP

« _» 202 1.
/Brnagumupos J[.A./

HNHcTpyKuus 118 00y4aiomuxcst
BuumartenbHO mnpountaiite 3agaHue. OCMBICIUTE M BBINOJHUTE MPAKTHUECKOE 3aJlaHuE.

OTBeTbTE YCTHO Ha TEOPETHUECKYIO

4acCThb 3aJlaHUs.

BpeMSI BBITIOJIHCHUA 3aJaHUA — 0,3 gaca

IIpakTH4eckoe 3a1anue

B 1pexcdasnyio cetb ¢ IEHCTBYIOIIMM 3HAaueHHEM JuHeHoro Hampspkenus Un = 120 B
BKJIFOYEHBl JIAMIIBI HAKAJIMBAHWS, COCIMHEHHBIE II0 CXEME «TPEYroJIbHUK» C PaBHOMEPHOU
Harpyskoi. Ilotpe6isiemas moutHocTs P = 3,6 kBt. OnpeaenuTs yuciio amn B Kaxaoi dase, eciu
MOIITHOCTE Kaxkmoit JaMmel P = 40 Br.

TeopeTnveckoe 3a1anne
1) DneKTPOHHO - ABIPOYHBIN MEPEXO/I.

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

/Tumocgeena E.IN./

PaccMoTpeHo Ha  3acenaHuWH

IHK gucrurmmma 'O u UC

IIpoTokon Ne

«_ » 202_r.

[Ipencenarens ITIK
/Tumodeena E.N./

DK3aMeHaIMOHHEINA OmteT Ne 28
10 JUCIUTINHE
DIIEKTPOTEXHUKA U JIEKTPOHUKA
2 Kypc

VYT1Bepxknato 3aM. AUPEKTOpa IO

VP

« _» 202 .
/Brnagumupos J[.A./

HHcTpyKkuus 11 00y4al0mIuxXcs
BuumatenbHO npountaiiTe 3agaHue. OCMBICIUTE M BBINOJHUTE MPAKTHUECKOE 3aJIaHuE.

OTBeTbTE YCTHO Ha TEOPETHUECKYIO

qacCcThb 3aaHus.

BperI BBITIOJTHCHUA 3aJaHUA — 0,3 qaca

HpaKTI/I‘leCKOG 3aJJaHUuC

K ucrounuky nocrosiuaoro toka ¢ 9JIC E = 1,5 B u BHyTpeHHUM conpoTuBieHreM Ro = 2,5
OM noaximrodyeH pesuctop compoTuieHueM R = 10 Om. OmnpenenuTh TOK B 1€ U TaJCHHUE

HANPsKEHUS HA UCTOYHUKE.
Teopernyeckoe 3a1aHue
1) Crabuamzarop.

2) llenp mepeMeHHOrO TOKa C peajbHOW KAaTYIIKOH: cXeMa 3aMeNICHHUS MM, BBIPAKCHHs Uil TOKa U
HaNpsDKEHHsI, BEKTOPHAS AUarpaMMa Ieru, TPEYTOJIbHUKH COMPOTHBICHUA W MOIITHOCTEH.

/Tumocdeera E. 1./




3. UndopmannonHoe odecrnevyeHue: nepevyeHb peKOMeH/1yeMbIX yueOHbIX U31aHuii, UHTepHeT-
pecypcoB, 10N0JIHUTEIbHOM JIUTEPaTyphI.

OcHoBHas JIUTEPaTypa

DJIEKTPOTEXHUKA M | https://urait.ru/bcode/470002 Ky3oBkun B.A.,
DJIEKTPOHUKA. YVuebnuk mis CI1O ®uatoB B.B.
DJIEKTPOTEXHHKA N | https://urait.ru/bcode/472795 Kucenes B.1.,
OJIEKTPOHUKA B 3 T. TOM 2. Kysnuemnos 3.B.,
DJIEKTPOMAI'HUTHBIE Komsuios AU,
YCTPOMCTBA UM DJIEKTPUYECKHE Jlynun B.IL;

MAIINWHEI 2-e u3z., nep. u gon. YueOHUK
u npaktukyM st CI10

[Mox o6 pen. Jlynuna
B.IL

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

https://urait.ru/bcode/472745

Kysnuemnos 2.B.,
Kynukosa E.A.,
Kynernacos 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. YACTbD 2 3-¢
u37., Tep. U Jom. YdeOHOe mocoOue st
CIIO

https://urait.ru/bcode/474153

ITon pen. XoryHueBa
10.JI.

DJIEKTPOTEXHUKA B 2 U. YACTD 1 2-¢ | https://urait.ru/bcode/474699 Hanunos U. A.
W3., UCTIp. U J0m. Y4eOHoe mocobue s

CIIO

DJIEKTPOTEXHUKA B 2 U. YACTD 2 2-¢ | https://urait.ru/bcode/474700 Hanunos U. A.

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

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

https://urait.ru/bcode/475603

bepukamswm B. I1I.

TEOPETUYECKHE OCHOBbDI
OJIEKTPOTEXHUKHN. CBOPHUK 3AJTAY

2-€ W31, UCTIP. U JI0TL. Y4ueOHoe mocooure s
CIIO

https://urait.ru/bcode/475237

ITotanos JI. A.




Ipuioxenue

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

Tema 1.2. DjaekTpuyecKkue HeNu NOCTOSTHHOIO TOKA.
3agaua 1.1=0,12A,U=1,2B;3amaua 2. | = 0,5 A, U1 =50B, U, =15 B, U3 =60 B; 3agaua 3. r
=0,5 Om, E =24 B; 3agaua 4. Ry: = 4,5 Om; 3agaua 5. R =2,1 Om.

Tema 1.3. D1eKTpOMArHeTU3M.
3agaua 1. ®1 = 0,021 Bo, @2 = 0,019 Bo, @3 = 0,012 B6; 3amaua 2. B = 0,32 Ti; 3agaua 3. H =
480 A/wm.

Tema 1.5. DiieKTprYecKHe el NEPEMEHHOT0 TOKA.

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

Tema 1.6. TpexdazHble dJIeKTpHUYEeCKUE LEelH.

3agaua 1. U, =440 B, Uy =254 B, I = 6,2 A, S=5,8 kBA, Q = 3,2 kBAp; 3agaua 2. U, =327 B,
Up=189B, 1, =14=29 A, P=13 kBt, Q= 1,1 kBAp; 3amaua 3. n = 30; 3apaua 4. Iy = 1,5 A, R¢
=2150mM, X=1330M,L=0,42TH, Q=09 kBAp, S=1,7xBA, ,=2,6 A; 3agaua 5. R=50Mm, X
=8,70Mm,Z=10 Om, P =7,26 kBT, Q = 12,6 kBAp, S = 14,5 kBA.

Tema 1.7.
3anaua 1. £ =217 B; 3anaua 2. n1 = 44, no = 34,9, n3 = 18,3; 3agaua 3. Cosp = 0,8; 3agaua 4. S,ou
=5,1 kBt; 3amaua 5. 11 =5,1 A, [, =83,3 A.

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

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

Tema 2.1. D1eKTPOBaKyyMHBI€ JIaMIIbl, Fa30pa3psiAHbIe, (POTOIEKTPOHHBIEC MPHOOPBI.
3agaua 1. R = 1000 MOwm; 3agaua 2. S = 22,5 MmCwm, R =40 Om; 3apaua 3. Al = 60 MA.

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

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



