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OJOBPEHO

[IpenMeTHO-IMKIIOBOM KOMHUCCHEH Metognueckoi komuccrern MK
«CTpOUTENBHBIX ¥ TPAHCIIOPTHBIX MAIINH [Iporokon Ne 3 ot 21.02.2024
[Ipencenarens H.B. CunopoBa

[Iporokos Ne 5 ot 31.01.2024

Pa3patoTumk:

npenoaasarens @I'BOY BO «MI'TY um. I''1. HocoBa» MHoronpopuibHbIN KOJIIEIK
H.C. baxToBa

MeTtoauueckue YKa3aHHusd 110 BBIIOJHCHHUIO IMPAKTHYCCKUX 3aHATHH H J'Ia60paTOpHLIX pa60T

pa3paboTaHbl Ha OCHOBe paboueil mporpammbsl yueOHoi muctmrminabl «QJIEKTPOEXHUKA U
OJIEKTPOHUKA».

ConeprkaHre MPaKTUIECKUX 1 JJAOOPATOPHBIX PadOT OPUEHTUPOBAHO HA TIOATOTOBKY OOYYaAIOIIHXCSI
K OCBOCHHIO MPO(ECCHOHATBHBIX MOJYJEH MPOrpaMMbI IMOJTOTOBKU CHEIUATIMCTOB CPETHEro 3BEHa IO

cnenmanbHOCTH 23.02.04 «TexHuueckass skciutyaTanus MOAbEMHO—TPAHCIIOPTHBIX, CTPOUTEIBHBIX,
JIOPOXHBIX MAIIMH U 000pYIOBAHHUS» U OBJIAJICHHIO TPO(PECCHOHATBHBIMI KOMIIETEHIIUSMHU.
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1 BBEAEHUE

Baxnyto dacTte TeopeTHMuecko H  Mpo(EeCCHOHATBHON TMPAKTHYECKOHM  MOATOTOBKH
00y4aromuXCst COCTABIISIIOT MIPAKTUYECKHE U JTAOOPAaTOPHBIE 3aHSITHS.

CocrtaB U cojepKaHue MPAKTUYECKUX U Ja00paTOPHBIX 3aHATUI HAIPaBJICHbI HA peaU3aliio
@DenepatbHOTO TOCYIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro MpoecCHOHATBLHOTO
o0OpazoBaHws.

Benymeld auMgakTHUECKOW IIENbI0  MPAKTHUECKUX 3aHATHHA  sBiseTcss  (opMupoBaHue
npo(ecCHOHANBHBIX MPAKTUYECKUX YMEHUH (YMEHUH BBINOJHATH OINpeAeNeHHbIe JeUCTBUSA,
orepannu, HeoOXOIMMbIE B TOCIEAYIOIMIEM B NPO(PECCHOHATBHON NEATENbHOCTH) WIH Y4eOHBIX
MPAKTUYECKUX YMEHUH (YMEHHI periarh 3aJauM M0 3JEKTPOTEXHUKE U AIEKTPOHHUKE, TEXHUUYECKON
MeXaHUKe, OXpaHe TpyJaa U Jp.), HEOOXOJUMBIX B OCIEIYIONIeH yueOHOM NesITeTbHOCTH.

Benymielt numakTuyeckoil 1enbi0 JTAOOPATOPHBIX 3aHATHM SBISETCS SKCIEPUMEHTAILHOE
MOJTBEPK/IEHUE U NTPOBEPKA CYLLIECTBEHHBIX TEOPETUUECKUX MOJIOKEHUH (3aKOHOB, 3aBUCUMOCTEN ).

B cooTtBercTBHHM ¢ paboueii mporpamMmmont yueOHoi mucturmauabl OIIL] .03 «DnekrpoTexHuka u
AJIEKTPOHMKA» MIPEYyCMOTPEHO IIPOBEACHHUE TPAKTUUECKUX U J1a0OPAaTOPHBIX 3aHATHUI.

B pesynbrare ux BBITOTHEHHUS, 00YYAIONIUICS JOIKEH:
ymembp:
VY01.2 ananu3upoBath 3a/ady, BHIOMpATh W UCIOJIB30BAaTh YMECTHbIE U(POBBIE CPEICTBA,
HPHIOKEHHS U PECYPCHI LISl IOCTAHOBKU M PEILICHUS 331a4K\[IPOOIICMBL;
Y01.6 onpenenuts HEOOXOJUMBIE PECYPCHI;

¥02.2 uckats uHpOpManuio B cetu MHTEpHET, ¢ UCIOIB30BaHNEM (IIIBTPOB U KIFOYEBBIX
CJIOB;
Y02.5 oneHMBaTh JaHHbIE HA JOCTOBEPHOCTD

¥02.6 onieHMBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3yJIbTaTOB MIOMCKA C MTOMOIIbIO LIU(POBBIX
UHCTPYMEHTOB;

V03.2 ctaButh cebe oOpazoBaTeNbHbIE 1SN M0 BO3HUKAIONINE )KU3HEHHBIE 3a]1a4H;
KJIMEHTOB/PYKOBO/ICTBA JINYHO U ONIOCPEOBAHHO;
Y04.8 ucmnonp30BaTh MPUEMBl CAMOPETYJSIIUA TIOBEACHHUS B TIPOIECCE MEKIUYHOCTHOTO
00IIICHUS,
Y 04.9 KOHTpOAMPOBATH TUYHOCTHBIE KOHQIMKTHI HA paboyeM MECTe;
V1. noap30BaThCst U3MEPUTEITHHBIMU NTPHOOpAMH;
V2. u3mMepsATh napaMeTphl IEKTPUUECKUX 1enel anexkTpoodopynoBanus JICM;
V3. npou3BOIUTH [TOI00P ITEMEHTOB AIIEKTPUUYECKHX LTI U AJIEKTPOHHBIX CXEM;
V4. cobmonaTh Mepbl 0€30MaCHOCTH MPHU paboTe € NEKTPOOOOPYIOBAaHUEM U
JEKTPUUECKUMH HHCTPYMEHTaMU;

ConeprxaHue MpakTUYECKUX U JJA0OPATOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IOATOTOBKY
00yYaromuxcst K 0CBOEHUIO MPO(HeCCHOHATBHOTO MOJIYJISL IPOTrPAaMMBI ITOATOTOBKU CHEHAITHICTOB
CpEIIHErOo 3BeHa M0 CHEeUaTbHOCTH U OBJIAZICHUIO HPOeccuonanbHbIMu KOMREMEHUUAMU:

[1K 1.3. BonoasasaTh TpeOOBaHUS HOPMATUBHO-TEXHUYECKOM TOKYMEHTALMHU 110 OpTaHU3aliu
9KCIITyaTalliy MAllliH IPU CTPOUTENBCTBE, COJEPKaHUU U PEMOHTE JOPOT

[1K 2.1. BoINOAHATH periiaMeHTHble paboThl MO TEXHUYECKOMY OOCIY)KUBAaHUIO M PEMOHTY
MOTbEMHO-TPAHCIIOPTHBIX, CTPOUTEBHBIX, JOPOKHBIX MAIIUH U O0OpPYIOBaHUS B COOTBETCTBUU C
TpeOOBaHUSMH TEXHOJIOTUYECKUX MTPOLIECCOB,;

I[IK 2.3. Onpenensitb TEXHUYECKOE COCTOSIHUE CHCTEM M MEXAaHU3MOB MOJBEMHO-
TPAaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIUH U 000PYIOBaHUS

A Taxoxke GOpMUPOBAHUIO 0OUUX KOMNEMEHYUIL.

OK.0l - BeoiOuparb cnocoObl pemeHus 33aad  Npo(ecCHOHANBHON  J1eSTeNbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;



OK.02 - OcymiecTBasATh MOUCK, aHAIN3 U MHTEPIPETAUi0 HHPOPMAIMH, HEOOXOIUMOMN st
BBITIOJTHEHMS 32/1a4 MPOPECCHOHATBHON ACSITENLHOCTH;

OK.03 - [lnanupoBaTh W peaqu30BBIBaTH COOCTBEHHOE MNPO(ECCHOHATBLHOE W JMYHOCTHOE
pa3BUTHE..

OK.04- PabGoTaTh B KOJUIEKTUBE M KOoMaHe, 3P(PEKTHBHO B3aUMOJICHCTBOBATh C KOJUICTaMH,
PYKOBOJACTBOM, KJIMEHTaMH

BrimonHenne o0y4aromuxcsi MpakTUYeCKUX U J1ab0paTOpHbIX paboT Mo y4eOHON TUCIUILINHE
« OIILL.03 DnekTpoTeXHUKA U JIEKTPOHUKA)» HAMPABIICHO Ha!

- 00001IeHne, cucTeMaTH3aluio, YriayOJeHHe, 3aKpeIUleHHe, pPa3BUTHE U JIETAIN3ALUI0
MOJIyYEHHBIX TEOPETHUUECKUX 3HAHUM 110 KOHKPETHBIM TeMaM Y4eOHOM TUCIUILINHBL,

- QopmupoBaHue yMEHUN TPHUMEHSATH IIOJYYCHHBIC 3HAHUS HAa MPAKTHUKE, PeaTU3alUI0
€MHCTBA MHTEJUIEKTYaJIbHOM U MPaKTUYECKON JAeITeIbHOCTH;

- popMHpOBaHKE U Pa3BUTHE YMEHUI: HAOIOIaTh, CPABHUBATh, COTIOCTABIISATH, AHATTHM3UPOBATH,
JieNiaTh BBIBOJBI U OOOOIIEHUS, CAMOCTOATEIBHO BECTH HCCIIEAOBAHUS, MOJIB30BATHCSA PA3TUYHBIMU
npueMaMy U3MepeHuid, oOpMIIATh pe3yIbTaThl B BUAE Ta0OIHII, CXeM, TpadUKOB;

- IpuoOpeTeHre HAaBBIKOB Pa0OThI C PAa3IMYHBIMU IPUOOpaMH, amnmapaTypoi, yCTaHOBKaMHU U
JIPYTUMU TEXHUYECKUMHU CPEICTBAMU JUIsl IPOBEICHUS OIBITOB;

- pa3BUTUE WHTEJUIEKTYaJIbHBIX YMEHMH Yy OyIyluX CHEHUAINCTOB: AaHATUTHYECKHUX,
MIPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIpAOOTKY MpPH PEIIEHUWU IOCTABJICHHBIX 3334 Mpo(ecCHOHAbHO 3HAYUMBIX KauecTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKasi MHUIIMATHBA.

[IpakTryeckre W Ja0OpaTOpHBIE 3aHATHUS MPOBOMASATCS MOCIE COOTBETCTBYIOLIEH TEMbI, KOTOpas
o0ecreunBacT HATMIME 3HAHUH, HEOOXOIMMBIX JIJISI €€ BBITIOJTHCHHUSL.



2METOAUYECKUE YKA3AHUSA

Tema 1.2.
JJleKTpUYeCKHe el MOCTOSTHHOI0 TOKA.

JlaGopaTopHoe 3ansitue Ne 1
HN3y4deHnue coequHeHMid pe3UCTOPOB M NMPoBepKa 3akoHoB OMa u Kupxroga

Leab: onbITHAS TPOBEPKA COOTHOMICHHUN ANEKTPUYECKUX BETUYHMH MPH MOCIEA0BATEILHOM U
napauieIbHOM COEIMHEHUU IPUEMHUKOB JIEKTPUYECKON SHEPTUU

Boinosinus pa6ory, Bel Oynere:

ymemb:

V1. noap30BaTHCS U3MEPUTEIHLHBIMU PHOOPAMH;

VY2. u3MepsaTh napameTpbl JIEKTPUIECKUX Ienel anekrpoodopynoBanus JICM;

VY 3. Ipou3BOIUTH MTOIO0P FIMEMEHTOB HIEKTPUUYECKHX IIETICH U AIEKTPOHHBIX CXEM;

V4. cobmrogath Mepbl 6€30aCHOCTH MPHU PabOTe C IEKTPOOOOPYI0BAHUEM U
AJIEKTPUYECKUMU UHCTPYMEHTaMU;

MarepuanbHoe obecrieyeHue:

Hcrounnk moctossHHOrO Toka Ha 250 B; snmexTpomsmepuTenbHbIe NPHOOPHI; JAMITOBBINA
peocTaT; COeAMHUTENbHBIEC TPOBOA.

3aganue: 1. mnpoBepka OCHOBHBIX COOTHOUIEHMM MEXIy TOKOM, HaIpsSDKEHUEM U
COMPOTHUBIICHUEM MPU MOCIIETOBATEIBHOM U MapaIeIbHOM COSTUHEHUH 3JIEKTPONPUEMHUKOB.

KpaTkue TeopeTnyeckue cBeieHUs:

1. Homyck K paboTe: BXOHOM KOHTPOIb B BUAE (PPOHTATIBLHOTO OMpoca:

- KaKO€ COE/IMHEHNE Ha3bIBAIOT M10CJIEI0BATEIbHBIM?

- 3akoH OMa i yyacTKa [enu

- Kak ompenensercs oOLIee CONPOTUBICHHE LENU C IOCIEAO0BATEIbHBIM COEIUHEHUEM
3JI€EMEHTOB?

- KaKo€ COe/IMHEHNE Ha3bIBACTCS NapaUIeIbHBIM?

- (hopmynMpoBKa nepBoro 3akoH Kupxroda s y3na

- YTO HA3bIBAETCS Y3JIOM, BETBbIO, KOHTYpOM?

- OCHOBHBIE COOTHOIIECHHS MEXAY TOKOM, HAaIpsHKEHHMEM U CONpPOTUBIEHUEM IIpU
napauIeIbHOM U MOCIEA0BaTEIbHOM COSTUHEHHH.

2. COopKa 2JEKTPUUECKUX CXEM.

ITopsinok BbINOJIHEHHUS PadOTHI:

1.  OsHakoMuThCs co cxeMoil (puc.l) mocienoBaTenbHOrO COEAUHEHUS U
MIPOBEPUTH MPABHIBHOCTh COCAMHEHUSI.
2.  C pagpelieHusi mpernojaBareisi BKIIOYUTh B CETh, U YCTAaHOBUTH 3aJaHHOE

HalpsDKEHUEe, KOTOPOE€ BO BpEMsl OMBbITa MOJJEPKUBACTCS TMOCTOSHHBIM. [loakmtouas
BOIBTMETP (MIOOYEpPEAHO) TMapaUielbHO KaKIOMY MPUEMHHUKY, H3MEPHUTh TMajcHHE
Hanpspbkenuit U, Uy, Us. [Tokazanust ammnepmeTpa 1 BOJIbTMETpa 3aHECTU B TaOIHITy |
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Pucynok 1. Cxema nocneoBaTeIbHOTO COSTUHEHUS TPUEMHUKOB
Tabnuna 1. [TocnenoBaTenbHOE COSAMHEHHE YIEKTPONPUEMHHUKOB



N3mepeno Brruncieno

0011 1 2 3 0011 1 2 3 o011 1 2 3 o011
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3. IIpousBectu BoruncieHus. CpaBHUTH Pe3yIbTATHI MOTYyYSHHBIX JaHHBIX.

4. Cpenatb BbIBOJA. O3HAKOMHUTBHCS CO CXEMOW MapajIeIbHOTO COEAUHEHMSI NPUEMHUKOB
(puc.2). Cobpars cxemy, IPOBEPUTH TPABUIBHOCTH BKIIIOYEHHUS.

5.C paszpeuieHuss pyKOBOJAWTEINS BKIIIOYUTH CXEMY, YCTAaHOBUThH Hampspkenue. Iloouepemnno
BKJIIOYAs KaKI0€ U3 COMPOTHBICHUI U3MEPHUTH TOK BeTBel. [lokazaHus ammepMeTpa 1 BOJIbTMETpa
3aHECTH B Ta0nuIty.2.

@ H1
U Lal La2 Lag
K1 ® & &
H 2 Lad (£ L6
X ¥ &
K2
H3 Q@ ® ®
K3
Pucynok 2.Cxema napajijielbHOTO COEIUHEHUS MPUEMHUKOB
Tabnua 2.Cxema napajijielIbHOro COeJUHEH!s IPUEMHUKOB
N3zmepeno Brruncneno
oom | 1 2 3 oom | 1 2 3 00. 1 2 3 0011

6.[IpousBectu BoruricieHusi. CpaBHUTH PE3yAbTaThl OTYUYEHHBIX JaHHBIX.
7.CrenaTh BBIBO

®opma npeacTaBiaeHus pe3yJabTara:

COCTaBJICHHE OTYETA U OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI MPU 3aLIUTE:

B yem cxozacTBO M paznuuune 3akoHa Oma Ui yyacTka LenH U Beeil nenu?

[Touemy nns ompenenenuss 3/IC UCTOYHMKA TOKA C MOMOUIbIO BOJIBTMETpPA HEOOXOIUMO
Pa30OMKHYTb LieMb?

Uro ¢usnuecku Bblpaxaet nepBblid 3akoH Kupxrodga?

CdopmynupoBats Bropoii 3akoH Kupxroda, 3anucath ero B MareMaTHueCKON (opMe.

MoseT 1M CONpOTHBJIEHHE ydacTKa JBYX MapajuleIbHO COEJUHEHHBIX NPOBOJHUKOB OBITH
0oJbIIe (MEeHbIIIe) TF000T0 U3 HUX?

Kpurepum ouenku:

—  «OTINYHO» - TEOPETHYECKOE M MPAKTUYECKOE COAEPIKAHUE TEMBI OCBOEHO
MOJTHOCTBIO, 06€3 mpobesnoB, yMeHus cHopMUPOBaHBI, BCE MPEIYCMOTPEHHbIE TEMOM
yueOHBbI€ 3aJIJaHUS BBIMOJIHEHbI, KAY€CTBO MX BBITIOJHEHHS OLEHEHO BBICOKO.

—  «Xopouo» - TEOPETHUECKOE U NPAKTUUYECKOE COJEP/KAHUE TEMBI OCBOECHO
MOJTHOCThIO, 0e3 MpoOesoB, HEKOTOphlE YMEHHUS CPOPMHUPOBAHBI HEAOCTATOYHO, BCE



npeaAyCMOTPCHHBIC TEeMOM y‘-ICGHbIC 3alaHu BBIIIOJIHCHBI, HCKOTOPLIC BUIBI 3a,Z[aHI/II71
BBITTOJTHEHBI C OIIMOKAMHU.

«Y IOBJIETBOPUTEIIBHOY - TEOPETHUECKOE U MPAKTUYECKOE COACPIKAHUE TEMBI
OCBOEHO YaCTUYHO, HO NMPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOAnMbIE
yMeHUs pabOThl C OCBOCHHBIM MaTE€pPHUajIoM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO
IPEAYCMOTPEHHBIX TEMOH y4eOHBIX 3a/laHUI BBITOJIHEHO, HEKOTOPBIE M3 BHIOJIHEHHBIX
3aJJaHU COJIepKAT OLITHOKH.

«HeynoBneTBOpUTENIFHOY» - TEOPETHYECKOE M IPAKTHYECKOE COJepKaHUE
TEMbl HE OCBOCHO, HEOOXOANMBIC YMEHHs He COPMHUPOBAHBI, BHINIOJHEHHBIEC YUeOHBIC
3aJJaHus CoJepKAT IpyObIe OIIHOKH.

IIpakTnueckoe 3anaTne Ne 1
Pacuer ajiekTpruyecKuX Hene MOCTOSAHHOIO TOKA

HeJIBZ Hay‘lI/ITBCSI MMPOU3BOJUTDL PACUCT SJICKTPUICCKUX Lernen .

Brinosinus padorty, Bl Oynere:

ymembp:

V1. noip30BaThCs U3MEPUTEIBHBIMU NTPHOOpaMH;

V2. u3MepsaTh napameTpbl AEKTPUUECKUX 1enei anekTpoodopynoanus [JCM;

V3. npou3BOIUTH OJO0P IEMEHTOB JIEKTPUUECKUX LIETIEH U AJIEKTPOHHBIX CXEM;

V4. cobmogatse Mepbl 0€30MacHOCTH MPH padoTe C AMEKTPOOOOPYIOBAHUEM H
JIEKTPUUECKUMH HHCTPYMEHTAMU;

MaTtepuajbHOe o0ecreveHmne:

yKa3aHus

KapTO‘lKI/I HHAUBUAYAJIBHOI'O 3adaHuA, MCETOAUYCCKUC

3aganue:
1 . Ilens MOCTOSIHHOTO TOKA CO CMEIIAHHBIM COSAMHEHUEM COCTOHUT U3 YEThIPEX PE3UCTOpoB. B

3aBUCUMOCTU OT BapuaHTa 3aJdHbI:

cxemMa uenu (M0 HOMepYy pHCyHKa, MpuiioxkeHue 1),

conpotusiieHus pe3uctopos Ry, Ry ,R3 Ry, Hanpspkenne U, Tok | mnu momtaocTs P Beeit enu.

OnpeaenutThb: 1) HKBUBAIEHTHOE COMPOTUBIICHHE U R,p; 2) TOKH, TPOXOIAIINE Yepe3
Kaxnpii pesuctop li, lp, I3, |4 Pemenue 3agaum nmpoBepuTh, MpUMEHUB TIEpBhINA 3akoH Kupxroda.
JlaHHBIE AJI CBOETO BapuaHTa B3STh U3 TaOmuusl 1.1.

Tabnuna 1.1 BapuanTs! 3aganuit

Homep Home R1, R, R3, R4, u,l, P,
BApUaHTAa p pucyika | Om ,OMm Om Om

01 1 3 4 2 3 20B
02 2 15 10 4 15 15A
03 3 12 2 4 4 50BT
04 4 6 30 6 20 100B
05 5 20 40 30 5 2A
06 6 10 15 35 15 48BT
07 7 30 20 4 2 40B
08 8 50 40 60 12 3A
09 9 10 11 90 10 120Bt
10 10 4 2 20 5 U=40B
11 11 16 40 10 8 4A
12 12 4 6 2 24 90BT
13 13 5 6 12 6 60B
14 14 2 1 15 10 25A
15 15 12 4 2 4 200Bt
16 16 30 6 60 30 100B




17 17 3 15 20 40 4A
18 18 30 20 3 5 320Bt
19 19 7 3 72 90 150BT
20 20 15 90 10 5 4A
21 1 15 20 40 3 100BT
22 2 10 90 6 60 120B
23 3 20 10 2 5 20A
24 4 7 60 15 4 90BT
25 5 25 15 10 12 120B
26 6 2 3 1 3 25A
27 7 12 4 4 2 200Bt
28 8 40 20 25 5 40B
29 9 3 10 30 20 3A
30 10 10 2 40 10 80BT

KpaTKne TCOPETHYCCKHUE CBCACHUA: Pemenue nanHoit 3amauu Tpe6yeT 3HaHHUA OCHOBHBIX
3aKOHOB MOCTOAHHOT'O TOKa, IMPOHU3BOJHBIX (1)OpMy.H OTUX 3aKOHOB M YMCHUSA UX IMPUMCHATH JIA
pacdeTa JICKTPHUICCKUX ueneﬁ CO CMCHIAaHHBIM COCAUMHCHUEM PC3UCTOPOB.

Ilopsinok BhInoHeHus1 padorhli: [lepen pemeHneM 3aqaun CBOETO BapHaHTa PEKOMEHIYeTCs
ellle pa3 03HAKOMUTbHCSI C PELLIEHUEM IpUMepa

MeToauky W TOCHEIOBATENbHOCTh JEHCTBUN MpU
pellIeHNH 3a/1a4 CO CMELIaHHBIM COEIMHEHUEM PE3UCTOPOB
paccMOTpUM B 00IIIEM BUJIE HA KOHKPETHOM MpUMeEpe.

1. BrmmuceiBaem ycioBue 3amaud  (copepraHue
YCIOBUM 3aJad BBINKCHIBATh MPUMEHUTEILHO K CBOEMY
BapHUaHTYy).

VYcnoBue 3amaun. llenmb MOCTOSIHHOTO TOKa €O
CMEIIAHHBIM  COCIMHEHHWEM  COCTOMT M3  YeThIpeX
pesuctopoMm. 3agaHbl cxeMa uenu (puc. 1), 3HaYeHHS
COIIPOTHBIICHUH PE3UCTOPOB:

R1 =30 Om, R2 = 20 Om, R3 =3 Om, R4= 5 Om,
MorHocTh nemu P = 320 Br.

Onpenenurs:
SKBHBAJICHTHOE COMPOTHUBJICHUE e RoK, 2) TOKM, MPOXOIAIINe depe3 KaKAbld Pe3ncTop.
Pemenwue 3anaun npoBepuTh, MPUMEHUB NIEpBbIN 3ak0oH Kupxroda.
BreimuceiBaeM H3 yCIOBHM TO, YTO JaHO W HYKHO OIPEACTUTh B BHJE OYKBEHHBIX
0003HAaYEHH U YHCITOBBIX 3HAUCHUH.
[Iponymaem mmaH (TIOPSAIOK) pEIICHHs, MOAOUpas TPU HEOOXOJUMOCTH CIPABOYHBIN
Matepuai. B Haiem ciiydae mpuHUMaeM TaKo# MOPsIIOK PelIeHus:
1) HAXOJMM SKBUBAJICHTHOE COTIPOTHBIICHHE TETTH
R« = R12 + R34, 20e R12 = R1- Ro/(R1 + Ry) — napannenshoe coedunenue,
R34= R3 + R4y — nocnedosamenvroe coeounenue;
2) obo3HaunM TOkH l1,1,13,14 Ha (puc. 1) cTpenkaMu 1 onpeAeTuM UX 3HaYeHUS U3 (HOPMYITbI
MOIITHOCTH:

2 o —
P=1"R,c— 1= |P/R, ; l2=14=| ,Tak xak npu nocieqoBaTeIbHOM COEIUHEHUH OHH OTHH

.
" TC XK€, a L= U12/R1; Ib,= U12/R2, 20e Ui, =1R1s

4. BeimonnseMm pemienue, He 3a0bIBasg HyMEpoBaThb W KPAaTKO OMNKCHIBATH JCHCTBUS.
VIMeHHO Tak pemieHbl BCe TUIOBBIE TPUMEPHI IIOCOOHS.

OTcyTrcTBUE NHCHMEHHBIX IMOSICHEHUH JeHCTBUH NPUBOAUT K HEMOJHOMY IOHUMAHUIO
pelieHus 3a1a4, ObICTPO 3a0bIBaETCA.




o.. BbimonHsieM MpoBepKYy pelleHHst CIEAYIOMIMMH Crioco0aMHu: a) JIOTHYHOCTh
MIOJyYeHHsl TAKOrO pe3ylsbTaTa; 0) NMpoBepka pe3ysibTaTOB C NMPUMEHEHHEM IEpBOrO M BTOPOrO
3akoHa Kupxroda.

OOBSICHUM HEKOTOpBIE CIIOCOOBI POBEPKH PE3YJIBTATOB PELLICHUS.

[Tpumenenue nepsoro 3akoHa Kupxroda.

®dopMyIMpoBKa 3aKoHa: aireOpanyeckas CyMMa TOKOB B Y3JI0BOM TOYKE paBHA HYIIIO.
Maremaruueckast 3auch JIsl y3Jia O CXeMbl LIeTH PUCYHOK 1:

h+b=lwwuli+1,-1=0

[Tpumenenue Broporo 3akoHa Kupxroda.

@dopMynupoBKa 3aKOHAa: BO BCSAKOM 3aMKHYTOM KOHTYpE JJEKTPUYECKOH  Ienu
anreOpandeckas cymma DJIC > E paBHa anreOpandeckoil cymme najaeHuil HanpsokeHuid ) |'R Ha
OTJEJIbHBIX CONPOTUBJICHUAX ITOI0 KOHTYpa.

B 3amknyrom koHType (puc. 1) mpuioxenHoe Hampsbkenue U (ananormuno OJC mpu
BHYTPEHHEM COIPOTHUBIICHUH UCTOYHUKA TOKA, PABHOM HYJIIO) U MaJIeHUs HAPSKEHUS

Uio=1"R;; Us=I'Rsu Us= IRy

OO0x01s KOHTYp IO HAIIPABJICHUIO TOKA (B JAHHOM Ciydae 10 4aCOBOH CTpEJIKE), COCTaBUM
ypaBHEHUE N0 BTopoMy 3akoHy Kupxroda:

U=U+Us+ Uy

[loncuer OGamanca MmoirHocTH. OOmIask MOLIHOCTH LENHM paBHA CyMME MOIIHOCTEH Ha
OTJENIbHBIX PE3UCTOPAX.

st cxemsl nienu (puc. 1) P = P+ P, + P3 + Py Tak kak P

P=U’IR,mo P=1"Ry+ IR+ I’Rs + 1%Rs wnu

P = U%,/Ry + U? o/R, + U%y/R3 + U%/Ry.

Ecnu mpoBepky pelieHuss MPOBOJUTH ITyTE€M CPAaBHEHMs PE3yJbTATOB PELICHUS APYTMMHU
croco0amMu, TO B IaHHOM CJlly4ae BMECTO ONpeAeTICHUs TOKa U3 GopMyIsl P = I>RoK MOXKHO GBLIO
HalTH HanpsKeHue

U=,/PR, usP=U%R,.

a 3atem | = U/R,, mo dpopmyre 3akona Oma.

IIpumep 1. Ha pucynke 2 u3zo0paxkeHa 3JeKTpUYecKas Ielb CO CMEIIaHHbIM COETUHEHUEM
pe3ucTopoB. MI3BeCcTHBI 3HAYEHUS COMTPOTUBIEHHUH pe3ucTtopoB Ry = 3 Om, Ry= 10 Om, R3 = 15 Owm,
Rs = I Owm, nHanpspkenue U = 110 B u Bpems paGotsl nenu t= /0 u. OnpenenuTbh TOKH,
MPOXOJIAIINE Yepe3 Kax bl peauctop l1,12,13,14,

2
= 1R wm

0 OOIIIyI0 MOITHOCTh LETH
f

——% R, Rax P wn pacxon snepruu W.
— r —} —
Iq, @ T — Pemenue 1.
+ = 1=11A
+ OO0o03HauUM CTpeJIKaMHU TOKH,
u R, s[}

- o Izl szai Ry o
‘i 1, - NPOXOAANINE dYepe3 KaxKIbIid
T |l[ R e o Y pesucTop € y4eToM = HX

R - - HarpaesJeHuUs (CM. puc. 2).

Pre. 2 Pue. 3 Puc. 4 2. OmnpememuM  o0miee
SKBUBAJICHTHOE COMPOTHBJIICHUE IIEMIH, METOJ IMOJCUeTa KOTOPOTO ISl e CO CMEIIaHHBIM
COEIMHEHUEM PE3UCTOPOB CBOAMTCS K MOCIE0BATEIIEHOMY YIPOILIEHHIO CXEMBI.

Conpotusnenust R; n Rz coenmunens! napayuiensHo. Haliem o01mee conpoTHBIICHUE TIPU TAaKOM
coenmHennu: 1/Ry3=1/R,+1/R;. mnpuBoas K oOmeMy 3HaMEHaTeNno, MOIyduM Ry 3=
R2R3/(Ro+R3)=10-15/(10+15)=150/25=6 Om

Tenepsr pesuctopsl Ro3,R1,Rs coenuuensl mocnemoBaTenbHO, MX O00IIee COMPOTHUBICHHE
R,xe=R1+R23+Rs=4+6 = 10 Om.

OT0 00Iee CONPOTUBICHUE, BKIIOYEHHOE B LI€MIb BMECTO YETBIPEX COMPOTHBICHHH CXEMBbI
puc. 2, TpU TAaKOM JK€ 3HAUCHUHM HANpPsHKCHHWS HE HW3MEHUT Toka B menu. [lodToMy 3TO
COIIPOTHBIIEHUE YaIlle HA3bIBAE€TCS OOIIMM SKBHBAJEHTHBIM CONPOTHUBICHHUEM LEMH WM MPOCTO
SKBHUBAJIEHTHBIM (puc. 4)

3. I1o 3akony OMma /7151 BHEIIIHETO y4acTKa LMK ONPeIeTUM TOK
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I= U/R,x=110/10=11 A.

4, Haitnem Toku, mpoxoasiue 4epe3 Bce pe3ucTophl.

Uepes pesuctop Ry npoxoaut Tok I1 =I.

UYepes pesuctop R4 mpoxoaut Tok l4 =I.

Jliig onpenieneHnst TOKOB, IPOXOSIIMX Yepe3 pe3ucTopbl Ry v Rz, HyHO HaliTH HalpsKeHHe
Ha mapajuiebHOM ydacTke Up3.9To HanmpspkeHHE MOXKHO ONpeaesuTh AByMs criocobamu: Us= IR, 3
=116 =66 Bum Uy;3=U-1IR;-IR;==U-1(R;+R4) =110-11(3+ 1)=66 B.

ITo 3akony Oma 1t apaiyiebHOro yuacTka enu HaigeM l,= Uys /R, = =66/10 = 6,6 A; |3
=U;y3/R3 = 66/15 = 4,4 A vnu, npumMensist nepsbiid 3akoH Kupxroda, monyunm Iz=1 - 1, =11- 6.6 =
4,4 A.

o. Haiinem 00111y10 MOIITHOCTD LIETIH:

|=Ul=11011=1210Bm = 1,21 kBm.

6. Omnpenenum pacxo/1 SHEPTUU:

W=pPt=12110 = 12,1 kBm" u.

7. BemonHMM  TIpOBepKYy pellieHWs 3ajJadd  ONMCAHHBIMU paHee crocodamu: a)

POBEPUM OaaHC MOIIHOCTH

P =Pi+ Py + Py +Py = )Ry + IR+ 53Ry + 1%Ry = 11 - 3 + 6,6°-10+ 4,4> 15+ 11° -] =
363 +435,6 + 290,4+121 = 1210 Bm,

1210 Bm= 1210 Bm;

0) JUIS y370BOM TOYKHU A cxeMbl (puc. 2) mpuMeHUM MepBblid 3akoH Kupxroda: | =1, +
I;=11=06,6 +4,4,

114=114;

B) COCTaBHM YpaBHEHHE IO BTOpOMYy 3akoHy Kupxroda, o0Xomas KOHTYp IHemH o

4acOBOM CTpEJIKE,
U=U;+Uy3z +Us=IR1+ 1IR3 +1Rs 110=11- 3+ 11-6+11-1110B=110B.
Bce crioco0bl mpoBepky NOATBEPKAAIOT IPABUIBHOCTh PEILICHUS 3a1a4Uu
IMopsiiok BHINOJHEHHS PAGOTHI :
1. Pemenue 3a1aun 1o MHAMBUAYAIBHOMY 3a/IaHUIO.
dopma npeacrapiaenus peyabrara: CBOEBPEMEHHO U MPABUIILHO BHITIOJIHEHHBIEC PACUEThI
Kputepun onenkmn:

—  «OTIMYHO» - TEOPETHUYECKOe M MPAKTHUECKOE COJEpKAHUE TEMBI OCBOCHO
MIOJIHOCThIO, 0€3 Mpo0enoB, yMeHUs: cpOpMHUPOBAHBI, BCE MPEIYCMOTPEHHbIE TEMOM
y4eOHbI€ 3aJJaHNS BBINOJIHEHbI, KAYECTBO UX BBIMOJIHEHHS OLIEHEHO BBICOKO.

—  «Xopomio» - TEOPEeTHYECKOe W TMPAKTHUECKOE COAEp)KaHHUE TEeMBI OCBOEHO
MOJTHOCTBIO, 0e3 MpoOesoB, HEKOTOphlE YMEHHUS CPOPMHUPOBAHBI HEAOCTATOYHO, BCE
MPEAYCMOTPEHHBIE TEMOW ydeOHBbIE 3a/JlaHMs BBITIOJHEHBI, HEKOTOPBIC BUIbI 3aJIaHUM
BBINOJIHEHBI C OIINOKaMHU.

—  «YI0BJIETBOPUTENILHOY» - TEOPETUUYECKOE M MPAKTUYECKOE CO/IepKaHUE TEMbI
OCBOEHO YaCTHYHO, HO NMPOOEBI HE HOCAT CYHIECTBEHHOTO XapakTepa, HEOOXOAUMBbIe
yMeHUs paboThl C OCBOEHHBIM MaTe€pHUajIoM B OCHOBHOM C(OPMHUPOBAHBI, OOIBIIMHCTBO
MPEAYCMOTPEHHBIX TEMOU y4EOHBIX 3aJaHUI BBHIITOJIHEHO, HEKOTOPBIE M3 BHIMOJHEHHBIX
3aJJaHUN coJiepKaT OLIHOKH.

—  «HeynoBneTBopHTENbHO» - TEOPETUYECKOE W TPAKTHYECKOE COACp)KaHWE
TEMbl HE OCBOEHO, HEOOXO/MMbIE YMEHUsI HE CPOPMUPOBAHBI, BHIMOIHEHHbIE YUeOHBIE
3aJJaHus coJiepkKaTt IrpyObie OIIMOKH.

Tema 1.4. duekTpruyeckue Henu oAHO(PA3HOr0 NMePeMEHHOI0 TOKA
JlabGoparopHoe 3ansiTue Ne 2
Hccaenopanue pa3BeTBJICHHON LENH EPEeMEHHOr0 04HO(a3HOI0 TOKa
Heab: uzydyeHre CyuHOCTH NPOIECCOB, MPOUCXOAAIIUX TPU 0OMEHEe peaKTUBHOM 3Hepruei
B CHCTEME «TE€HEpPATOP-AIIEKTPONPUEMHUKY», H3YUEHUE BIUSAHUS PEAKTUBHBIX DJJIEMEHTOB Ha
K03 (HULHEHT MOITHOCTH.
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Beinosnus patdory, Bel Oyaere:

ymembs:

V1. nosip30BaThCsA U3MEPUTEIIBHBIMU IPUOOPAMY;

V2. u3aMepsTh mapameTphl IEKTPUIECKUX Menei anekrpoodopynoBanus [JCM;

V3. npou3BOIUTH MOJIO0P IEMEHTOB IEKTPUUECKHX LIETICH U AJIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 6€30MaCHOCTH MPHU paboTe C IEKTPOOOOPYAOBAHUEM U
AIEKTPUUECKUMU UHCTPYMEHTAMU;

MarepuanbHoe obecnieyeHue: Vctounuk Toka Ha 250B; aekTpousmMepuTeNbHbIC TPUOOPHI;
JAMIIOBBIA ~ peoCcTaTr; KaTyllKka HMHIYKTUBHOCTH, Oarapes CTaTUYeCKUX KOHJEHCATOPOB,
COEMHUTEIIbHBIE TPOBOIA.

3agaHue: ONpENEIUTh BIUSHUE PEAKTUBHBIX 3JIEMEHTOB, BKIOYAEMbIX B LI€Nb IEPEMEHHOTO
TOKa Ha KO3(PPHUITUEHT MOIITHOCTH

Kparkue teopernueckmne cBeneHusi: IIpu ompenesneHunn napameTpoB LENU NEPEMEHHOIO
TOKa HEOOXOMMO UCIOJIb30BaTh CIEAYIONINE pacuéTHbIe GOPMYIIbL:

1. S=U-I 4. R=Z-cosg
5 COS?:E 5 X :Z-sm?
S 6. Q=U-1:sing

| rae R— aktuBHOE conpoTuBieHue, Owm;
X — peakTUBHOE CONPOTUBICHHUE (MHAYKTUBHOE, EMKOCTHOE), OM;
Z — nnoiHOE conpoTuBiieHue, OM;
P — akTuBHaAss MOIIHOCTD, BT;
Q — peakTHBHAs MOILTHOCTH, Bap;
S - monHas MOITHOCTh, BA;
U — nanpsixenue, B;
| — ToK, A.

IMopsinok BbINOJTHEHHS PA0OTHI:

1. lonmyck Kk paboTe: TECTOBBII KOHTPOJIb

2. O3HaKOMHTHCS C 000pYOBaHUEM U PUOOpPaMH, COOPATh CXEMY COTJIaCHO pUCYHKa 1 a).

i
M@
150 B
59 | -

a) 0) B)

Pucynok 1 Cxema pa3BeTBIEHHOM L€ OJHO(PA3HOTO MEPEMEHHOTO TOKA

3. Tlocne mpoBepkHM cXeMbl NpenojaBaTesieM, BKIOYUTh YCTaHOBKY. [lokazaHus
ANEKTPOU3MEPHUTENHHBIX PUOOPOB 3amucarh B Tadnuiy 1.

4. CoOpaTh cxeMy COINIaCHO pHCYHKY 10) (KaTymky WHAYKTUBHOCTH MOJKIIOYUTh
napajieslbHO aKTUBHOW Harpy3ke). [Tokazanus npruOopoB 3aHecT B Tabmuil.

5. CobOpath cxeMy coOIrJIacCHO pPHCYHKY 1B) (0Oarapero KOHJIEHcAaTOpa TMOJIKIIOYNUTH
napajuieNbHO aKTHBHOU Harpyske). [Tokazanust mpubopoB 3aHecTH B TabmuIy 1.
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Ta6mmma 1 Pacu€THbie 3HAaYCHHUS TAapaMETPOB 1IETIH

Xapakrep H3zmepen Brruncieno

Harpys3ku

(0)

co S R z X Q
SQ inQ

AKTHBHaA

AKTUBHO-
WHIYKTUBHAS

AKTUBHO-
€éMKOCTHas

6. IlpousBectu pacuersl 10 popmyrnaM. JJaHHBIE pacu€TOB 3aHECTH B TAOJIHILY.

7. JlaTb 3aKJIIOYEHUE O TIPAKTHUYECKOM IPUMEHEHMM KOHICHCATOPOB B CHCTEMAax
AJIEKTPOCHAOKEHHUS, YKa3aB, YTO MOBBIIICHHE KO3 (pHULlmeHTa MOITHOCTH MIPUBOANUT K YMEHBIICHUIO
CWIbl TOKAa B IPOBOJAX M, CJIEIOBATEIbHO, K YMEHBIICHUIO IOTEPh JJIEKTPOIHEPIUU Ha HX
HarpeBaHuU.

dopma npeacTaBJIeHHUs Pe3yJbTaTa: CBOEBPEMEHHO U IIPAaBUJILHO BBIITOJIHEHHBIC PACUYETHI,
OTYET U OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI

Kpurepun ouneHku:

—  «OTINYHO» - TEOPETHUYECKOE M MPAKTUYECKOE COJAEP)KaHUE TEeMbl OCBOEHO
MOJTHOCTBIO, 0€3 mpo0esoB, yMeHus: cHOpMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOM
y4ueOHbI€ 3aJJaHNS BBIINOJIHEHbI, KAUECTBO UX BBINOJIHEHHS OLIEHEHO BBICOKO.

—  «Xopomio» - TEOPETUYECKOe W TMPAKTHUYECKOE COAEP)KaHHUE TEMBI OCBOCHO
MOJTHOCTBI0, 0€3 Mpo0esoB, HEKOTOphIE yMEHHUs C(HOpMUPOBaHBI HEAOCTATOYHO, BCE
IPEJyCMOTPEHHbIE TeMOW ydeOHbIe 3aJaHusl BBIIOJIHEHBI, HEKOTOPbIE BHUJbI 3aJaHUMN
BBITTOJIHEHBI C OIIAOKaMH.

—  «YI0BJIETBOPUTENILHOY» - TEOPETUUYECKOE U MPAKTUYECKOE CO/IepKaHUE TEMbI
OCBOEHO YaCTUYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOIUMbIe
yMeHHs pabOThl ¢ OCBOEHHBIM MaTE€pHaIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIINHCTBO
MPEIYCMOTPEHHBIX TEMOH y4eOHBIX 3a/laHUH BBIOJIHEHO, HEKOTOPBIE U3 BBIIOJIHEHHBIX
3aJlaHuM CoAepKaT OIIMOKH.

—  «HeynoBneTBOpUTENbHO» - TEOPETHYECKOE U MPAKTUYECKOE COJEp)KaHUe
TE€Mbl HE OCBOEHO, HEOOXOJUMbIE YMEHUsI HE CPOPMHUPOBAHBI, BHIIOJHEHHbIE yueOHbIE
3aJlaHus coJieprKaT rpyoble OMINOKY.

IpakTuyeckoe 3ansaTue Ne 2

Pacuer Hepa3BeTB.TleHHOI71 Henv NepeMEeHHoro ToOka ¢ akKTUuBHbIM, MHIYKTUBHBIM U

C€MKOCTHBIM 3JICMCHTAMM .

Ilesb: HAyYUTHCS MPOU3BOAUTH PACUET HEPA3BETBICHHBIX 1LIETIEi TepeMEeHHOI0 TOKa

Boinosinus patdory, Bl 6yaere ymems:

V1. n01bp30BaTHCS U3MEPUTETHHBIMHU TPHOOpaMH;

V2. u3MepsaTh mapamMeTpsl AMEKTPUIECKUX Menei anekTpoodopynosanus [JCM;

V3. npou3BOIUTH OJIO0P JIEMEHTOB IEKTPUUECKUX LIETIeH U AJIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 0€30MaCHOCTH NP paboTe C 3IEKTPOOOOPYAOBaHUEM U
AJIEKTPUUYECKUMH HHCTPYMEHTAMU;

MaTepna.m,Hoe obecneyeHue: MCTOANYCCKUC YKa3aHHsd, HWHAUBUAYAJIBHBIC KapTOYKU

3aJIaHUN
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3ananue: /{15 1enu MepeMEHHOr0 TOKA, COAEPKAILEH pa3IMYHbIE 3IEMEHThI (PE3UCTOPHI,
WHIYKTUBHOCTH, €MKOCTH), BKIIOYEHHBIE MOCIEI0BATENbHO, OMPEIEIUTh MTOJIHOE COMPOTUBIICHHE,
MOIIHOCTH (aKTUBHYIO, PEAKTUBHYIO, [I0JIHYI0) U IIOCTPOUTH BEKTOPHYIO AUArpaMMy.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

MeTtoauky U MOCIIeA0BAaTEIbHOCTD JEHCTBUI 10 PELICHUIO TaKOTo THUIA 3a/lad PAaCCMOTPUM
Ha KOHKPETHOM IIpHMeEpe.

AKTHUBHOE CONPOTUBIICHHE KaTymku R, = 6 Om, uanyktuBHOe X = /(0 Om. IlocnenoBaTensHO
C KaTYyIIKOW BKJIFOUEHO aKTUBHOE cornpoTuBiieHue R = 2 Om ¥ KOHJEHCATOp CONPOTUBIEHUEM X; =
4 Om (puc.1 a). K nenu npunoxxeno Hanpsbkenue U = 50B (aeicTByrolee 3HaUCHUE).

Omnpenenutsb: |) momHOE CONMpOTHBIICHUE Ienu; 2) TOK; 3) kodhduiumeHT MomHOoCTH; 4)
aKTHBHYIO, PEAKTUBHYIO U TIOJIHYIO MOIIHOCTH; 5) HampsHKEHHsT Ha KaXJIOM CONPOTHUBICHHH.
HagepTtuth B Maciirabe, BEKTOPHYIO THAarpaMMy IIETIH.

1. OnpenensieM MOJHOE COMPOTUBIICHHUE LIETIH:

Z = J(Rq +R)? +(x_ —X.)? =+/(6+2)% +(10—4)? =100
2. OmipenensieM TOK:

BRI
Z 10
3. OnpenensieM K03 GUIMEHT MOIITHOCTH LICTIH
. X, — 10-4
singp=-t X _ =0,6

10
no Tabmuuam bpaauca naxomum ¢ =36°50". Yron cnsura ¢a3 ¢ HaXOQUM IO CHHYCY BO

n30eKaHue MOTEePH 3HaKa yria (KOCHHYC SBJISIETCS YeTHON (pyHKIKEH).
4. OnpenensieM akKTUBHYIO MOIIIHOCTD 1IETIH:

P=1?-(R: +R)=5%-(6+2)=200A

5. Onpez[enﬂeM PCAKTUBHYIO MOIIIHOCTH LI CITN:
Q=12-(X_+X.)=5%-(10-4)=15043

6. OnpenensieM MOJHYI0 MOIIHOCTb LIETH

S=./P? + Q2 =+/200% +1502 =250 A- A

‘l :(
| -
ul I »
!—5_4_ "

a)
W 28 30 40 S0 08
| 1 I\ ' ' 2 y

! 2.7 & 3A

Pre. 3

Pucynox 1.Cxema 1ienu u BEKTOpHas JuarpaMma

7. OnpenensiemM naJeHUs HAIPsDKEHUS HA CONPOTUBIICHUSX LIENU:

Ug =1-R: =5-6=30A U, =1-R=5-2=10A

U, =1-X_ =5-10=50A Uo=1-X_,=5-4=20A

[TocTpoenune BeKTOpHOMN JuarpaMMbl HAYMHAEM C BBIOOpa MaciuTada JUlsi TOKa M HaNpsDKEHUS.
3anaemcss MacmtaboMm 1Mo Toky: B leMm — 1A u mMacmrabom mo HampspkeHuto: B lem — 10 B.
ITocTpoeHne BEKTOPHOM nuarpaMmsbl (puc.50) HauMHaeM ¢ BEKTOpa TOKa, KOTOPBIM OTKJIa/IbIBaeM
10 TOPU30HTAIM B MaciuTade

54

14/cm

aKTUBHBIX compoTuBieHusx Ur, 1 Ug.

— 5cn - BIIONB BEKTOpa TOKA OTKJIAABIBAEM BEKTOPBHI IAJCHUN HANpsDKEHHWS Ha
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N3 xonna Bektopa Ur OTKIIaZbIBaeM B CTOPOHY OINEPEKEHUs BEKTOpa Toka Ha 90° BekTOp

najeHus HanpsbkeHuss Ul Ha MHIYKTUBHOM CONpPOTHMBIIEHMH AiaumHONH _50B = 5 cy. U3 koHua
10B/cm

BekTopa U OTKIaabiBaeM B CTOPOHY OTCTaBaHUsA OT BeKTopa Toka Ha 90° BeKTOp mMajeHus
HanpsokeHus Ha Komzaencarope Uc mmmon 208, . I'eomerpuueckas cymma BEKTOPOB Ugg
10B/cm

,Ur,UL 1 Uc paBHa nosHomy HanpspkeHuto U, Ipuiio)keHHOMY K LIETIH.
®opma npeacTaBJieHUs pe3yJbTaTa: CBOEBPEMEHHO U IPABHIILHO BBIITOJIHEHHBIE PACUETHI .
Kputepuu onenkmu:

—  «OTIMYHO» - TEOPETUYECKOE M MPAKTUYECKOE COJIep:KaHue TeMbl OCBOCHO
MOJIHOCThIO, 0e3 mpo0esnoB, yMeHus cpOopMHUpPOBaHBI, BCE MPEIYCMOTPEHHBIE TEMOM
y4eOHbBIC 33]JaHUS BBIITOJIHEHBI, KAYeCTBO UX BBIMIOJHEHUS OIICHEHO BHICOKO.

—  «Xopolo» - TEOPEeTHUYECKOe U MPAKTUYECKOE COJIEpP’KaHHuE TEMbl OCBOECHO
MOJIHOCTHIO, 0e3 MpoOesoB, HEKOTOphle yMEHHUS CHOPMHUPOBAHBI HEIOCTATOYHO, BCE
MIPEIyCMOTPCHHBIE TEMOW y4eOHBIE 3aJJlaHUsl BBIMIOJHEHBI, HEKOTOPHIC BHJIBI 3aJaHHMA
BBITIOJTHEHBI C OLTHOKaMH.

—  «YIOBJIETBOPHUTEILHOY - TECOPETHUECKOE M MPAKTHUYECKOE COACPKAHUE TEMBI
OCBOCHO YaCTHUYHO, HO MPOOENIbI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIC
yMEHHUsI pabOThI C OCBOCHHBIM MaTE€pPHAIOM B OCHOBHOM C()OPMHUPOBAHBI, OOJIBIITUHCTBO
MIPETYCMOTPECHHBIX TEMOW YY€OHBIX 3a/IaHUN BBIOJHEHO, HEKOTOPHIE U3 BBITOJIHEHHBIX
3aJlaHul coJepKaT OIIHOKH.

—  «HeynoBieTBOpUTENBHO» - TEOPETHYECKOE H IMPAKTUICCKOE COJICpIKaHUE
TEMbl HE OCBOCHO, HEOOXOIMMBIC YMECHHS HE COPMUPOBAHBI, BHIMIOTHCHHBIC YICOHBIC
3aJlaHus COJIEpKaT rpyObIe OMINOKH.

Tema 1.5. DuekTpuyeckne uenu Tpex(azHoOro NnepeMeHHoro ToKa

JlabopaTopHoe 3ansitue Ne3.
HccnenoBanue Tpexda3Hoii nenu npyu coeJUHeHUM NPUEMHHUKOB «3Be3/10iD)

Ilesan: - ombITHas NMpPOBEpKAa OCHOBHBIX COOTHOLICHMH AJIS LeNMU Tpex(azHOro ToKa Mpu
COEMHEHUN MPUEMHUKOB <«3BE3JI0M», HCCIE0OBAaHUE BIUSHUS HEWTPAJbHOTO IMpOBOJA Ha
BEJIMYMHY HAINPSHKEHUH TPUEMHHUKOB JIEKTPUUECKON SHEPTUH.

Boinosinus patdory, Bel Oyaere ymems:

V1. noap30BaThCs U3MEPUTEITBHBIMU NTPHOOpaAMH;

V2. u3MepsATh napaMeTpbl JIEKTPUUECKUX LENel 31eKTpooOopy10BaHUsl aBTOMOOMIIEH;

V3. npou3BOIUTH OJIO0P HIEMEHTOB IEKTPUUECKUX LIETIeH U AJIEKTPOHHBIX CXEM;

V4. cobnrogaTs Mepbl 0€30MAaCHOCTH MPU PadbOTE € IEKTPOOOOPYIOBAHUEM H
ANEKTPUYECKUMU UHCTPYMEHTAMU;

MarepuanbHoe o0ecneyeHMe: HCTOYHUK TOKA; 3JIEKTPOM3MEPHUTENbHbIE TNPUOOPHI;
JIAMIIOBBIN PEOCTAT; COEINHUTENBHBIE IPOBOJIA.

3agaHMe: BBIICHUTH 3HaU€HUE HYJIEBOIO MpoBOAa B TpEX(a3zHOW Lenu MepeMEeHHOro TOKa
IIPU PA3IUYHBIX Harpy3Kax; ONpeAeIuTh MOLTHOCTH B (pa3ax.

Ilopsinok BbINOJHEHHSI padOThHI:

1. omyck k paboTe - TECTOBBIN KOHTPOJIb 0 Teme 1.5.

2. 3anucarh TEXHUYECKHE JAHHbIE 3JIEKTPOU3MEPUTENIBHBIX TPHUOOPOB.

3. O3HaKOMHUTHCS CO CXEMOH BKIIIOUEHHs oTpeduTeneil B 3Be3ny (puc. 1.).
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Pucynok 1.Cxema nienu Tpéx§a3Horo nepeMeHHOro Toka

4. CoOparb cxeMy, YCTaHOBUTh PaBHOMEpPHYIO Harpy3ky ¢a3 (myreM BKIIOYEHHUS JiamI).
[TpenssaBUTH cXeMy JUI IPOBEPKH.

5. BKJIIOUUTH B CETh, 3aMKCATh TOKA3aHUs TPUOOPOB B TAOIHILY.

6. [IpousBecTu Te k€ U3MEPEHHUSI IPU OTKIIOUYEHHOM HYJIEBOM IIPOBO/IE.

7. YCTaHOBHTH HEPAaBHOMEPHYIO HArpy3ky ¢a3 (BKIIOUUTh B KaKAOH (a3e pazamdHOoe
KoiuuecTBO jami). [IpousBecTH wu3MepeHus, 3amucaTh MOKa3zaHUs MPUOOPOB B TaONIUIly MpHU
BKJIFOUEHHOM U OTKJIFOUEHHOM HYJIEBOM ITPOBOJE.

8. YCTaHOBUTH paBHOMEPHYIO HArpy3Ky ¢ oOpbIBoM ¢a3bl A U IPOU3BECTH HU3MEPEHUS MPU
BKJIFOUEHHOM M OTKJIFOUEHHOM HYJIEBOM IIPOBOJE.

JlaHHbIE U3MEPEHUI 3aHeCTH B Ta0HIy 1.

Tabnuna 1. CBoanast Tabnuia mo pacuéTy napameTpoB Ienu

Harpyska N3mepeHo Brruncieno Hym.
Toxku Hanpsioxenus MomtHocTH Uas/ MpPOB.
Harpys3Ku Ua
P
a B C a C ac aB BC ac a B C
PaBHOMEpHA ]
1
]
KIL.
Hepasnomep ]
[ IL
]
KIL.
PaBHOMEpHA ]
c  oOpbIBOM T
3Bl ]
KJI.

®opma npeacraBiaeHus pe3yJabTara:

CBOEBpEMEHHOE U MPABUIBHOE BBINOJIHEHUE PACUETOB, MHAMBHUAYaJIbHAS 3alUTa
Kpurepum ouenku:

«OTINYHO» - TEOPETUYECKOE M MPAKTHYECKOE COJEP/KaHUE TEMbI OCBOECHO
MOJTHOCTBIO, 06€3 mpobesnoB, yMeHus cHOpMUPOBaHBI, BCE MPEIYCMOTPEHHbIE TEMOM
yueOHBbI€ 3aJIJaHUS BHIMOJIHEHbI, KAYECTBO MX BHITIOJHEHHS OLEHEHO BBICOKO.

—  «Xopolo» - TEOPETHUECKOE U NPAKTUUYECKOE COJIEP/KAHUE TEMBI OCBOECHO
MOJTHOCThIO, 0e3 MpoOesoB, HEKOTOphlE YMEHHUS CPOPMHUPOBAHBI HEAOCTATOYHO, BCE

16



npeaAyCMOTPCHHBIC TEeMOM y‘-ICGHbIC 3alaHu BBIIIOJIHCHBI, HCKOTOPLIC BUIBI 3a,Z[aHI/II71
BBITTOJTHEHBI C OIIMOKAMHU.

—  «YIOBJIETBOPUTEILHOY - TEOPETHUYECKOE M MPAKTHYECKOE CO/IEpKaHNE TEMBbI
OCBOEHO YaCTUYHO, HO NMPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOAnMbIE
yMeHUs pabOThl C OCBOCHHBIM MaTE€pPHUajIoM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO
IPEAYCMOTPEHHBIX TEMOH y4eOHBIX 3a/laHU BBIIIOJTHEHO, HEKOTOPHIE M3 BBHIIIOIHEHHBIX
3aJJaHU COJIepKAT OLITHOKH.

—  «HeynoBneTBopUTENBbHO» - TEOPETUYECKOE U TPAKTUYECKOE COACpIKAHUE
TEMbl HE OCBOCHO, HEOOXOAMMBIE YMEHUs He COPMUPOBAHBI, BHIITOJIHCHHBIE YIeOHBIC
3aJJaHus CoJepKAT IpyObIe OIIHOKH.

IIpakTnueckoe 3ansaTue Ne3.
Pacuer TpéxdasHoi nenu nNpu coeTUHEHUM «3Be3/10i»

Lesn: onpeneneHrne TOKOB M MOIIMHOCTEH IS HEenH TPeX(asHOro MepeMEeHHOro TOKa MpU
COCTMHEHUH MPUEMHHUKOB «3BE3T0N».

Boinoainus padorty, Bel Oynere:

ymems:

V1. m0ap30BaTHCS H3MEPUTETHHBIMHU PHOOPAMH;

VY2. u3mepsATh NapaMeTpbl JNEKTPUIECKUX Ieneil aiaexkTpoodopynoBanus ACM;

VY3, npou3BoaUTh NOA00P IEMEHTOB JIEKTPUUECKUX LENEH U AIEKTPOHHBIX CXEM;

V4. cobmogath Mepbl 0€30MaCHOCTH MPHU paboTe C 3IEKTPOOOOPYyAOBaHUEM U
ANEKTPUUYECKUMU UHCTPYMEHTAMU;

MarepunanbHoe obecniedenue: VHauBuayanbHble 3aaHNs], METOINYECKUE YKA3aHUS

3ananmne: B TpéxdasHyro 4eThIpEXIIPOBOIHYIO CETh C JIMHEHHBIM HANpPsHKEHUEM BKIFOUEHBI
3BE37I0M pa3HbIC MO XapakTepy conpoTuBiieHUs. OnpeneuTh TOKH U MOIIHOCTH B (pa3ax.

Kparkune Teopermyeckue cBeneHusi: (s pemieHus 3afadd HY)KHO 3HaTh IIPOrpaMMHBIN
Marepurall TEMbI «Tpexq)asm,le QJICKTPHUYCCKUC ILECIIN», OTUCTIMBO MNPCACTABIATH COOTHOIICHUA
MEXIy (a3sHbIMM M JIMHEHHBIMM 3HAYEHMSMHU TOKOB M HAINPsDKEHUM TpPH  COEAMHEHUH
MOTpeOuTENe AIEKTPUYECKOW SHEPrHuH 3BE3/I0M M TPEYTrOJIbHUKOM.

Jlnist 03HaKOMIIEHUS ¢ 00IIel METOAMKOM pelIeHus 3a/1a4 JaHHOM TeMbl IpUBEIeHbI (POpMYIIbI,
IMOKa3aHO UX MPAKTUICCKOC IPUMCHCHUEC.

14 Ror

Ao

Pucynok 1 Coenunenune notpedureneit «3Be310i»

[TpunsaTeie 0003HaUeHUs HA cxeMe (puc.l):

JIMHEWHOE HaNPsHKEHUE

(aznbie HanipsikeHust Uy, Uy, Ug, U

TUHEeWHbIe TOKU (OHM ke dazHble TOKM) I, [g, Ia, Iy, I¢

TOK B HEUTPAILHOM MIPOBOJIE, PABHBIN T€OMETPUIECKON cyMMe (Pa3HBIX TOKOB

Io=1Ip+1Ig+Ic

[Ipy Hanmwuum HEUTpPaNTBbHOTO TMTPOBOJAA TMpU JHOO0OW Harpy3ke (paBHOMEPHOW WIIH

HEpaBHOMEPHOH) CIpaBeNIMBO COOTHOIIeHUE Mexay (asubsimM Uy u auHeliHbiM U7 HanpsbkeHreM

Un
Up ==
®T 3
[ToMHs, 9TO HEUTpaATBHBINA MTPOBOJI MIPH JIIOOBIX HArpy3Kax 00ecleurnBaeT PaBEHCTBO (ha3HBIX
HaHpH)KCHI/Iﬁ IMPUCMHUKOB SHECPIruu, MNOJIyInuM
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UCD=UA=UB=UC

3HaueHue Ga3HbIX (OHHU K€ JTUHCHHBIC) TOKOB OIpeIessieM 1o 3akony Oma:
ICI>1=IA=_1; 1c1>2=1A=:Ti; I<D3=IA=%;D3
Harpy3ka 4rcTo akTUBHAasI, TOATOMY MOITHOCTH (a3 ONpeeisieM Mo cIeAyomuM GopMyiam:
Poq :PA:I<12>1'R(I>1
Poy =P=I(%2-R¢2
Pyp3 =P =153 Ro3
AKTHBHYIO MOITHOCTh TpeX(a3HOro IOTpeOUTeNss SHeprud P ompenenseM Kak CyMMY
MOIIHOCTEH Tpex (a3:
P = PA + PB + PC

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

B 4erbIpexnpoBoAHYIO CeTh BKIIIOUCHA HECUMMETPUYHAs Harpy3ka, COeMHEHHas B 3BE31y
(puc. 4). Janbl conmporuBieHus B ¢aszax. JIuHeliHOe HampspkeHue cetu .OnpeaenuTb TOKU U
MOIIIHOCTH B (pa3ax.

1. Onpenensem (azHoe HanpsHKEHKUE

Up=2_3%0 5208
*T3 1,73
$ 2.0npezenseM TOKH B (haszax:
)‘:'D [ = U(p _ U(p _ 220 294
% AT 7T piaxZz JaZzaz
: 4 JRI+XZ V8 +6
Qe
Pucynox 4.
CoennHenue
noTpeduTeneit B
«3BE3Y»
U U 220
p=—=—2 = 444
Zp  JRE+X3 V32+42
Up 220
= ="—=224
CT R, 11

3.0mnpenensieM yribl ciBura ¢gas3 B Kaxaou ¢ase:

X, 6

Singy = Z = ——m =-0,6; ¢4, =-3650
i _ e _ * . 0,8; = —53°10
L . = L

@c = 0, Tak kaK B gaze C ecTh TOJBKO aKTUBHOE COTIPOTHUBIICHUE.
OmnpenensieM MOLTHOCTH B (hazax:
a) aKTUBHYIO
P = PA + PB + PC
Pa=1%-Ry Pg = I Rp Pc=1¢-Rc
P =22%-8+442-3+22%-11=3872 + 5808 + 5324 = 15004Bm

18



0) peakTUBHYIO
Q=0Q,+0Q05+0Qc¢
B aroli cymMMe peakTMBHasi MOIIHOCTh KAaTYLIKH CUUTAETCS IMOJIOKUTEIbHOM, a PEaKTUBHAsS
MOIIHOCTh KOHJEHCATOPa — OTPULIATEIIHHOIA.
B ¢aze C peakTuBHAss MOIIIHOCTh paBHA HYJIIO.

Q=0,+0Qp
Qa=1+X, Qg =15+ X
Q =22%-6+44%-4 =2904 + 7744 = 10648BAp

dopma npeacraBiaeHus pesyabrara: CBOEBPEMEHHO U PABUIIBHO BBIIIOJIHEHHBIE PACUETHI
Kpurepun onenkn:

—  «OTau4HO» - TEOPETUYECKOE M NMPAKTHUYECKOE COJEPKAHUE TEMbI OCBOEHO
MOJIHOCTBIO, 0e3 Mmpo0esoB, yMeHUsi cOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBbIE TEMOU
yueOHbIe 3a/IaHHsI BBITIOTHEHBI, KAY€CTBO WX BBITIOJHEHUS OIIEHEHO BBICOKO.

—  «Xopolo» - TEOPETUYECKOE U MPAKTUYECKOE COJAEPKAHHE TEMbI OCBOEHO
MOJIHOCTBIO, 0e3 MpoOesoB, HEKOTOphle yMEHHUS CHOPMHUPOBAHBI HEIOCTATOYHO, BCE
IIPElyCMOTPEHHbIE TEMOW y4eOHbIE 3aJlaHUsl BBIIIOJIHEHbI, HEKOTOPHIE BUJbI 3aJaHUN
BBITIOJTHEHBI C OLTHOKaMH.

—  «Y10BJIETBOPUTEIBHOY» - TEOPETUUECKOE M MPAKTUUYECKOE COAECPHKAHUE TEMbI
OCBOEHO YaCTHYHO, HO MpOoOebl HE HOCAT CYILECTBEHHOIO XapakTepa, HEOOXOAUMBbIE
yMEHHsI pabOThI C OCBOCHHBIM MaTE€pPHaOM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIINHCTBO
MPEYCMOTPEHHBIX TEMON Y4eOHBIX 3a/laHHI BBIIOJHEHO, HEKOTOPBIE U3 BBITIOJTHEHHBIX
3aJlaHul coJepKaT OIIHOKH.

—  «HeynoBneTrBopuUTenbHO» - TEOPETHYECKOE M INPAKTUYECKOE COJIEpKaHUE
TEMbl HE OCBOEHO, HEOOXO/MMbIE YMEHUS HE C(POPMHUPOBAHBI, BHIIOJIHEHHbIE YUeOHbIE
3aJJaHus coJiepXkKat IrpyOble OIMOKH.

Tema 1.6. DiekTprueckne U3MepeHHUs M JIEKTPOU3MepHUTeIbHbIe NPUOOPHI

JlaGopaTopHoe 3ansiTue Ne4,
IToBepka u3MepuTEIBbHOTO NPUOOPA

enab: - 3HaKOMCTBO € yCTPOMCTBOM OJHO(PA3HOTO0 UHIYKIIMOHHOTO CUETYHKA IJIEKTPUUECKOMN
JHEPIUH, CXEMOU €ro BKIIIOUEHUS.

- OIpeJiesieHre norpemHocTel mpudopa

Beimosinus padory, Bel Oyaere:

Ymemos:

V1. noap30BaThCs U3MEPUTEIBHBIMU ITPHOOpaMH;

V2. u3mMepsATh NapaMeTpbl JIEKTPUUECKUX 1eneil anexkTpoodopynoBanus ICM;

V3. npou3BOIUTH MOJIO0P HIEMEHTOB HJIEKTPUUYECKHX LIETIEH U AIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 0€30MaCHOCTH NP paboTe C 3IEKTPOOOOPYAOBaHUEM U
ANEKTPUYECKUMU UHCTPYMEHTAMU;

MarepuanbHoe ofGecnedyeHue: HCTOUYHHUK MUTAHUS, CUYETUYHUK DJIEKTPUUECKON SHEpruu
(omHODa3HBII).

Harpyska - JJaMIOBBIH PeocTaT, aMIIEpMETP, BOJIbTMETP, BATTMETP, MPOBOJIA.

3aganue: onpeneauTh NOrPEIIHOCTh OJHO(A3HOTO CUETUHKA.

Kparkune teopernueckue cBegeHusi: Jlisi ydera akTUBHOW DIIEKTPHUYECKOW DSHEPIUH,
OTJaBaeMOM DJIEKTPUYECKOM CTaHIMEH B CEThb M DSHEPruM, IOJIyd4aeMod IOTpeOUTeNsIMH,
MPUMEHSIIOT ~ MPUOOPBI, KOTOPbIE  HA3bIBAIOTCS ~ CYETYUKAMU  DJIEKTPUUYECKOW  DHEPIHH.
WHAyKIMOHHBIE CYETYMKH TOJYYMIM HauOojbllee pacmpocTpaHeHue. IIpuMeHsroT B ceTsx
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nepeMeHHoro Toka. IlpuHiunm  pabGoThl OCHOBaH Ha B3aMMOJEHCTBHM BHXPEBBIX TOKOB C
BPALIAIONIMM MarHATHBIM ITOJIEM.

DNeKTpUYEeCKUe CUCTUMKH 00JaJaroT OIPEIENEeHHOI MOTPEHIHOCThIO, KOTOpas 3aBUCUT OT
KJacca TOYHOCTH. Hampumep, /Ui c4eTYMKOB, UMEIONIMX KJAcC TOYHOCTH 2,5. DTO 3HAYUT, YTO
OTHOCHUTEINIbHAS TOTPEIIHOCTh CUeTYMKa JODKHA ObITh B mpeaenax 2,5%. Ecnu cuetumk He
YIIOBJIETBOPSICT 3TOMY TpPEOOBAHUIO, TO OH TOAJEKHT PEMOHTY, TaK KaK K OJKCIUTyaTallud He
npurojeH. Bo Bpems mporpeBaHHs CUETYHMKA OIPENEIUTh €ro HOMUHAIBHYIO MOCTOSHHYIO -
KOJIMYECTBO JJICKTPOIHEPTUH, YYUTHIBAEMOE CUCTHBHIM MEXaHHU3MOM 3a OJAWH MOJHBIH 000poT
JMCKa.
| (kem.uac) 10003600

A(o6opom)  o6opom

K, = . A=2500

K, -K
K =%100%

g
g

IMopsiiok BbINOJTHEHHS PA0OTHI:
1. Cobparts cxemy (puc.1)

= G 3 st |

3 4 ¥
HH [
\
] \o/

CeTh |
| 4150 8 @: %

r.

—t® 5

&

1

Pucynok 1. Cxema noaKIOUEHUS CUETUNKA
2. BkIOYUTH CXEMy TOJIBKO IIOCJI€ TPOBEPKH TIPENojJaBaTeleM M  yCTaHOBUTh
aBTOTpaHcopmaropom HampsbkeHue U, , KOTOpoe BO BpeMs ONbITa I[OAJEPKUBACTCS

IIOCTOSTHHBIM.
3. Harpy30uHbIM peocTaToM yCTaHOBUTh HOMUHAJIbHBINA TOK B LIENU M MPOTPETh cueT4HK. Bo
BpeMsl IIPOrpeBaHUs CYETUMKA OIPEACIUTh €r0 HOMHUHAIBHYIO IIOCTOSIHHYKO - KOJIMYECTBO

AIIEKTPOIHEPTUH, YUUTHIBAEMOE CICTHBIM MEXaHM3MOM 3a OJIMH MOJIHBIH 000poT aucka (Kj).
4. Ilpu mosiBNEHUH B OKOIICYKE KPACHOW METKH, UMEIONIeHcS Ha AUCKE CUeTYHKA, HAaUMHAeTe
cuuTaTh ynciio o6opoToB 3a 180 cexyn. [lokazanus mpubopa 3anucaTh B Tadbnuiry 1.
Tabnuna 1.CBogHas Tabnuiia mo onpeaesieHrIo MapaMeTpoB CUETUNKA

Harpysk N3mepeno Brruucneno
a U | P, T, cex N K K Y
,B , A Bt H I
25%
75%
100%

OneIT NOBTOPUTH NPHU Pa3INYHbIX HAIPy3Kax.

5. Ha ocHOBaHMM MOJIyYE€HHBIX JaHHBIX ONPEIEINUTh AeCTBUTENbHYIO cueTunka K

6. IlpoBepuTh cueTUYMK B pEKUME CAMOXOJa: OTKIIOYHUTH HArpy3Ky M YCTaHOBMTH
Hanpsbkenue 80 % or U, , a 3atem 110%. IIpu 3ToM nuck He noipkeH Bpamarthes. Ecnn ke quck
Oyzner Bpamiatbcss 0€3 OCTAaHOBKHM, 3HAUUT, CUYETYMK OO0JIAaeT CaMOXOJOM M K JaybHeimei
AKCIUTyaTaluy HE MPUTO/IEH.

dopma npeacraBjIeHus pe3yabTara:
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npaBuiIbHOE  odopmieHHe paboThl, 3amoyiHeHHe TaOJHIbl, HamMCcaHWe BBIBOAA IO
pe3ynbTaTaM MPOBEPKU CUETUHKA.

Kpurepun onenkmn:

—  «OTINYHO» - TEOPETHUYECKOE M IMPAKTUYECKOE COAEPIKaHUE TEMbI OCBOEHO
MOJTHOCTBIO, 0€3 mpobesnoB, yMeHus cHOpMUPOBaHBI, BCE MPEIyCMOTPEHHbIE TEMOM
yueOHbI€ 3aJJaHMsI BBITIOJIHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLEHEHO BBICOKO.

—  «Xopowo» - TEOPETUUYECKOE U NMPAKTUYECKOE COJIEP/KaHUE TEMbI OCBOEHO
MOJTHOCTBIO, 0e3 MpoOesoB, HEKOTOphIE yMEHHUS CPOPMHUPOBAHBI HEAOCTATOYHO, BCE
IIPEyCMOTPEHHbIE TeMOW ydeOHbIE 3aJaHus BBIIOJIHEHbI, HEKOTOPbIE BHUJbI 3aJaHUIN
BBINOJIHEHBI C OIIMOKaMH.

—  «YI0BJIETBOPUTEIILHOY» - TEOPETUUYECKOE U MPAKTUYECKOE CO/IEPKAaHUE TEMBI
OCBOEHO YaCTUYHO, HO MPOOEbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOIUMble
yMeHHs pabOThl C OCBOEHHBIM MAaTE€PHAIOM B OCHOBHOM C()OPMHUPOBAHBI, OOJIBIINHCTBO
IPESYCMOTPEHHBIX TEMON y4eOHBIX 3a/laHUi BBIIIOJHEHO, HEKOTOPBIE U3 BBIITOJIHEHHBIX
3aJlaHuM coAepKaT OLIHOKH.

—  «HeynoBneTBOpUTENbHO» - TEOPETHUYECKOE U IPAKTUYECKOE COJEp)KaHUe
TE€Mbl HE OCBOEHO, HEOOXOUMbIE YMEHUS HE C(POPMUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIE
3aJlaHus coJepKaT rpyoble OMIMOKY.

JlaGopaTopHoe 3aHsiTHe 5.
H3mepeHue 31eKTPUYECKOT0 CONMPOTHBIIECHHUS

Heﬂb paﬁoTbI:' O3HAKOMJICHUC C MCTOJaMHU U3MCPCHHA SJICKTPHUUCCKOI'O COIIPOTUBIICHHA.

Boinosinus pa6ory, Bel Oynere:

ymemp:
V1. nonb30BaTbcs U3MEPUTENBHBIMU PUOOPaMH;
V2. u3MepATh MapaMeTphl JEKTPUUECKUX Lieneil anekrpoodopynosanus J{CM;
V3. Ipou3BOIUTH MOIO0P IEMEHTOB IIEKTPUIECKHX IETICH U DIIEKTPOHHBIX CXEM;
V4. cobmoats Mepbl 6€30MacCHOCTH MPH padoTe C IIMEKTPOOOOPYIOBaHUEM U
JIEKTPUUECKUMH HHCTPYMEHTAMU;
MarepuaibHoe o0ecnedyeHHe: HCTOYHMK MUTAHUSA, aMIEPMETp, BOJBTMETP, BaTTMETP,

JIAMIIOBBIM peocTart, COCAMHUTCIIbHBIC ITPOBO/JAa, Mara3mi COHpOTHBJ’IGHHﬁ.

3aganue:

1 HU3MCPUTH COIIPOTUBJIICHUEC MCTOAOM aMIICPMETP — BOJIBTMETP, METOMMETPOM

ITopsinok BbINOJHEHHS PadOTHI:

| Tekymuii TECTOBBII KOHTPOJIb I10 TEME

2 OMMpECACIINTb 3HAYCHUSA COHpOTI/IBHeHI/Iﬁ Pa3siIn4YHbIMU METOJaMU.

Xox pa0doThI:

1. 3anucarh B Tabmuiy 1. TeXHUYECKUWE JaHHbIE NPUOOPOB (ammepmerpa,
BOJIbTMETPA, BATTMETPA)
Tabnuna 1. JlaHHbIe 31eKTPOM3MEPUTETBHBIX TPUOOPOB

Ne i/t

HaumenoBanue npubopa | Tun | Texuuyeckue XapakTepUCTUKH
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2.CobpaThb IEKTPHUUECKYIO CXEMY

Meton aMmepmerpa U BOJBTMETpPAa OCHOBaH Ha NpuMeHeHuHM 3akoHa Owma. YactHoe oOT
JICJICHUsl TOKa3aHUW BOJBTMETPA, MOJKIIOYEHHOI'O K HCIBITYEMOMY PE3UCTOPY, Ha IOKa3aHUs
amIepMeTpa, BKIOYEHHOTr0 MOCIeI0BATENbHO C ITUM PE3UCTOPOM OINPEAEIISIET €ro CONPOTUBICHUE

- OIIPEACIIUTD R IIPOBOAHMKA (HUXPOM) 110 popMmyIie

R =~

S

- IOCJIe TIPOBEPKU CXEMBI IpernojaBaTesieM BKIIOYUTH LI€TIb B CETh U 3allMCaTh MOKAa3aHMS
amIepMeTpa 1 BOJIbTMETpa, U 1o 3akoHy Oma onpenenuts conpoTusieHue R".

2

- OIpENeNUTh conpoTuBiieHue 3 popmyisl P = I“R

- CPaBHUTH MOTYYEHHBIE PE3yJIbTaThl U ONPEAEIUTh a0COMIOTHYIO IOTPEIIHOCTb.
R — RI _ RII

- OTBETUTH Ha BOIIPOCHI:

B dyem cymHOCTh MeTOAa U3MEPEHHsS] CONPOTUBIEHUS C IMOMOIIBIO aMIepMeTpa H
BOJIbTMETpA?

Kaxoit 3akon QJICKTPOTCXHUKH JICKKUT B OCHOBC MCTOJAAa HU3MCPCHUSA COIPOTUBJICHUA C
MMOMOIIBIO aMIIEPpMETpa U BOHBTMCTpa?
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Kakue cymecTByloT cXeMbl BKJIIOYEHHS] aMIlepMeTpa M BOJbTMETpa sl U3MEPEHHS
COMPOTHUBIICHUS U KOT/Aa Kakasi cXxeMa MPUMEHSETCs?

PacmmdpoBats mikans npuMeHsieMbIX TpuOOpoB
dopma npeacTaBjieHUsl pPe3yJabTaTa: 3alUTa U OTBETHI Ha BOIPOCHL.

Kpurepun oneHku:

—  «OTau4HO» - TEOPETUYECKOE M MPAKTHUYECKOE COJEPKaHHE TEMbI OCBOCHO
MOJIHOCThIO, 0e3 mpo0esnoB, yMeHus: cpOopMHUpPOBaHBI, BCE MPEIYCMOTPEHHBIE TEMOM
yT-I€6HBIe 3aJaHus BBIITOJIHCHBI, KAYCCTBO UX BBIIIOJIHCHUA OLICHCHO BBICOKO.

—  «Xopowo» - TEOPEeTHYECKOE W MPAKTUYECKOE COJIEPKAHHE TEMbl OCBOCHO
MOJIHOCTBIO, 0e3 MpoOesoB, HEKOTOphle yMEHHUS CHOPMHUPOBAHBI HEIOCTATOYHO, BCE
MPEeyCMOTPCHHBIE TEMOW y4eOHBIE 3aJaHUsl BBITIOJHEHBI, HEKOTOPHIC BUIBI 3aJaHUN
BBITIOJTHEHBI C OLTMOKaMH.

—  «YOBJIETBOPUTETHHO» - TEOPETUUECKOE M MPAKTUUYECKOE COACPHKAHNUE TEMBI
OCBOEHO YaCTHYHO, HO MpOoOebl HE HOCAT CYILECTBEHHOIO XapakTepa, HEOOXOAUMBbIE
yMEHHUs pabOTHI C OCBOCHHBIM MaTEpPHaOM B OCHOBHOM C()OPMHUPOBAHBI, OOJIBUTMHCTBO
MIPETYCMOTPSHHBIX TEMOW YY€OHBIX 3a/IaHUN BBIOJHEHO, HEKOTOPHIE U3 BBITOJIHEHHBIX
3aJlaHul coJepKaT OIIHOKH.

—  «HeynoBneTBopuTenpHO» - TEOPETUYECKOE U MPAKTUUYECKOE COJECpKAHUE
TEMBl HE OCBOEHO, HEOOXOIMMBIE YMEHHUSI He CPOPMHUPOBAHBI, BHIIOJHEHHBIC y4eOHBIC
3aJlaHus COJIEpKaT rpyObIe OIIMOKH.

Tema 1. 7 TpancdopmaTopbl
IIpakTuyeckoe 3anaTue Ned
Pacuér mapamerpoB oaHodasnoro tpancgopmaropa
Mean:
-yriayOiieHue paHee U3y4eHHOIro MaTtepuaa,
-BBIPa00OTKAa YMEHHUI M HABBIKOB MO MPHUMEHEHHIO (POPMyJI, COCTABIEHHUIO ATOPUTMa THITOBBIX
3aJaHMIA,
-[IPUMEHEHNE TIOJTyYEHHBIX 3HAHUS Ha MPAKTUKE
Beimosinus padory, Bel Oyaere:
ymemp:
V1. nonp30BaThCs U3MEPUTETHHBIMU NTPHOOpAMH;
V2. uaMepsTh mapameTphl IEKTPUIECKUX 1eneit anekrpoodopynosanus [ICM;
V3. npou3BOIUTH OJIO0P HIEMEHTOB IEKTPUUECKUX LIETIeH U AJIEKTPOHHBIX CXEM;
V4. cobmonath Mepbl 0€30IaCHOCTH NP padoOTe C 3IEKTPOOOOPYAOBaHUEM U
AIEKTPUUECKUMH UHCTPYMEHTAMU;

MarepunanbHoe obecniedenue: VHauBuAyanbHbIE 3aJaHNsI, METOINYECKUE YKA3aHUS

3apanme: /{11 nuTaHMA  TOHWKEHHBIM — HANpsDKEHUWEM — LENed  yIpaBIICHUs
AJIEKTPOJBUTaTENIIMU Ha IyJbT€ YCTAHOBJIEH IBYXOOMOTOYHBIN TpaHCc(pOpMaTOop HOMHUHAIBHOU
MOIIHOCTBIO Syoy. HoMuHANBHBIE HAPSHKEHUS Uy B Uyoyn; HOMUHATBHBIC TOKH B OOMOTKAX o1
Hu IH0M2'

KpaTkue TeopeTnueckue cBeieHUS:

Jlia pemieHyst 3a1a4l  HY’»KHO 3HaTh YCTPOMCTBO, NPUHILIMI ACHCTBUS M 3aBUCUMOCTH MEXIY
ANEKTPUYECKUMHU BETMYMHAMHU OJHO(A3HBIX U TpEX(a3zHbIX TpaHC(HOPMATOPOB, YMETh ONPEAETAThH
[0 MX NAacHOPTHBIM JIaHHBIM TEXHMUYECKUE XapakTepUCTHKH. OCHOBHBIMU IapaMeTpamu
TpaHc(hOpPMATOPOB SIBIISIOTCS:

1. HomuHanbpHas MOIIHOCTD Syoy — 3TO MOJHASA MOIIHOCTE (KBA), KoTOpyto Tpanchopmarop,
YCTAaHOBJICHHBIH HA OTKPBITOM BO3AYyX€, MOKET HENPEPHIBHO OTAAaBaThb B TEUEHHE CBOEr0 CpOKa
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ciyk0b1 (20-25 neT) mpu HOMUHAIBHOM HANpPSHKEHUHM U MPH MAaKCHUMAaJIbHOM M CPEIHET0J0BOM
TeMIepaTypax OKPYKAIOLIEro BO31yXa, PABHBIX COOTBETCTBEHHO +40°% u-5 °C.Ecim YKa3aHHbIE
TEMIEPATypPhl OTIMYAIOTCS OT HOMHHAIBHBIX, TO U S oy OYIET OTIUYATHCA OT MACHOPTHOTO
3HAYEHHUS.

2. HomuHanpHOE nepBuYHOE HanpspkeHue Uyoyi — 3TO HAIPSDKEHUE, Ha KOTOPOE pacCunuTaHa
nepBUYHas 00MOTKa TpaHchopmMaropa.

3. HomunansHoe BropruHOe HampsikeHue Uy — 3TO HaNpsHKEHHE HA BBIBOJAX BTOPUYHOM
O0OMOTKH IIPU XOJIOCTOM XOJIe © HOMUHAJIBHOM NEpPBUYHOM HarpsikeHud. [Ipu Harpyske BTOpuUHOE
HaNpsDKCHUE CHIKAETCS U3-3a MOTeph B TpaHchopMaTope.

Hampumep, ecnmu Uyop = 400 B, To npu mosHOW Harpyske TpaHchopmaTopa BTOPHUYHOE
nanpsokenne U, = 380 B T. k., 20 B Tepsiercs B Tpancdopmartope.

4. HoMuHanpHble IEPBUYHBIE U BTOPUUHBIE TOKH | you1 U | yoy2 — 3TO TOKH BBIYHMCIECHHBIE TIO
HOMHUHAJIbHON MOIIIHOCTH ¥ HOMHUHAJIBHBIM HAIIPSKEHUSIM.

SHOM = UHOMI IHOMI SHOM = UH0M2 |HOM2
n - kg TpaHchopmaropa Omm3zoxk k 1,0 m3-3a Manbix moreph B TpaHcdopmatope. [lpu

OIIpeNIeJICHUN TOKOB IpuHuMaeM 7 =1. Jna TpéxdasHoro TpaHchopmaropa B 3HAMEHATEIb

nobasiisieM \/§
5. Kosddumuent tpanchopmaiuu K ompeaensieTcss OTHOIIEHHEM YHUCIIA BUTKOB (01 U (02 WIIH
OJ1C camounnykuuu E1 B nepBuuHOil 00OMOTKE U B3aUMOUHAYKIMU Ey BO BTOpUYHO#
=
o, E,
[IpakTrueckn ko3P GUIIMEHT TpaHCHOPMALMKA TOJCUYUTHIBAIOT MPHUOIMIKEHHO OTHOIICHHEM
HaIpsDKEHUS B JTI000OM peKume
K= UHOMI/UHOMZ
KoaddurnmenT rpanchopMaiuu MOXKHO TAK)KE OMPEICTUTh OTHOIEHHEM TOKOB
K= |HOM2 /IHOMl

Ilopsinok BbINOJIHEHHS Pa0OTHI:

Onro(a3HBI TOHMXKAIOMIHA TpaHCHOPMATOP HOMHUHAIBHON MOIIHOCTBIO Syoy = 500 B-A
CIY>)KUT JJii THUTAHMUS JIaMII MECTHOTO OCBEIIEHHUS METaJUIOPEKYIIMX CTaHKOB. HomuHanbHOE
HarpspkeHne 00MOTOK Uyoy1 = 380 B; Uyowz = 24 B. K Tpanchopmaropy nprucoeanHEHbl 1€CAThH
JamMn HakanuBaHUs MOIIHOCTRIO 40 BT kaxnas, ux koddduumeHt momHuoctu C0S ¢, = 1,0.
MarHuTHBIH TOTOK B MaruuTonpoBojae @y =0, 005 B6. Yactora Toka B cetu T = 50 I'u. [Torepsmu
B TpaHC(opMaTope NpeHeopedb.

Onpeaenutb: 1) HOMHMHaIbHBIE TOKM B OOMOTKax; 2) KO3(Q(UUIMEHT Harpy3Ku
TpancopmaTopa; 3) TOKU B 0OMOTKAX MpH JACUCTBUTENBHON Harpyske; 4) 4yucia BUTKOB 0OMOTKU;
5) koapdurment Tpanchopmaiu.

Pemienue.

Ompenensem: 1. HOMUHAIBHBIE TOKA B OOMOTKaX:

IHOMIZSHOMI /UHOM] = 500/380:1,32A
IHOM2 =SHOM1 /UHOM2 =500/ 24:20,8A
2. ko3 puLKEHT Harpy3Ku TpaHchopmaTopa
Ky =P, N, /S;om COS ¢ = (10*40)/500* 1,0 = 0,8

3. TOKU B OOMOTKaxX MpH JEHCTBUTENHHON HArpy3Ke

11=Ky*l;,0,1=0,8%1,32=1,06A
1L=Ky*lion2=0,8* 20,8= 16,6 A
4. ITpu xonoctom xoae E1=Upomi, E2 = Upomz , 03TOMY Yrciia BUTKOB 0OMOTOK HaXOUM M3
bopMyIbL:
E =4,44WJ Oy
Tornma
W= E;/ 4.44f ®y\= 380/ 4.44*50*0.005=340
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W= E,/ 4.44f Oy= 24/ 4.44*50*0.005= 22
5. koaurueHT TpaHchopMauu

K=

W1/ W2 = 340/22:15,5

C[)opMa nmpeacraBjaceHusd pedyjabTaTa: CBOCBPECMCHHOC MMPCACTABICHNUEC BBIITOJIHCHHBIX

3aJaHuN

Kpurepun oneHku:

—  «OTIMYHO» - TEOPETUYECKOE M MPAKTUYECKOE COJIEpP:KaHUE TEMbl OCBOCHO
MOJIHOCTBIO, 0e3 Mmpo0esIoB, yMeHUs ChOPMHUPOBAHBI, BCE NMPEIYCMOTPCHHBIC TEMOM
yueOHbBIC 3a]JaHUS BBIIIOJIHEHBI, KAYeCTBO UX BBIMIOJHEHUS OIICHEHO BHICOKO.

—  «Xopomio» - TEOPETHYECKOE W MPAKTHYCCKOE COJICPIKaHHUE TEMbl OCBOCHO
MOJIHOCTBIO, 0e3 Mpo0esoB, HEKOTOphIe YMEHHUS CHOPMHUPOBAHBI HEIOCTATOYHO, BCE
MIPEIyCMOTPCHHBIE TEMOW y4eOHBIE 3aJJaHUsl BBIMIOJHEHBI, HEKOTOPHIC BHU/bI 3aJaHHMA
BBINIOJHEHBI C OITHOKAMHU.

—  «YIOBJIETBOPHUTEILHOY - TECOPETHUECKOE M MPAKTHUECKOE COACPKAHUE TEMBI
OCBOCHO YaCTHYHO, HO MPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMBIC
yMeHUs1 pabOThl C OCBOCHHBIM MaTE€pPHajoM B OCHOBHOM C()OPMHPOBAHBI, OOJIBIIUHCTBO
MIPEYCMOTPSHHBIX TEMOW YYeOHBIX 3a/IaHUN BBITOJHEHO, HEKOTOPHIE U3 BBITOJIHEHHBIX
3aJIaHUM COJIEPIKAT OIIHMOKH.

—  «HeynoBieTBOpUTENHHO» - TEOPETHYECKOE H IMPAKTUICCKOE COJICpIKaHUE
TEMbl HE OCBOCHO, HEOOXOIMMBIC YMECHHS HE CPOPMUPOBAHBI, BHIMIOTHCHHBIE YICOHBIC
3aJlaHus COJIEpKaT rpyObIe OMINOKH.

JladopaTropHoe 3aHsiTHE 6
HccaenoBanue pe:xxuMoB padoThl o1HO(pa3Horo Tpancopmaropa

Lenap paboTbl: u3yueHHE METOJOB HCIBITaHUA OJIHO(GA3HOTO TpaHChopMmMaTopa U €ro
OCHOBHBIX XapaKTEPUCTUK.

Boinoinus padorty, Bel Oynere:
ymemb:

V1.
V2.
V3.
V4.

M0JIb30BaThCS U3MEPUTENIbHBIMU IPUOOpaMH;

U3MEPATh apaMeTphl JEKTPUUYECKHX 1iernel aiaekTpoodopynoBanus ICM;
POU3BOJIUTH MOAOOP FINEMEHTOB JIEKTPUUECKHX L[ENEH U AIEKTPOHHBIX CXEM;
co0ur01aTh Mepbl 0€30MMaCHOCTH MPH paboTe C IIEKTPOOOOPYIOBaHUEM U

QJICKTPUYCCKUMHU MHCTPYMCHTAMMU,
MarepuanbHoe ofecrnedyeHue:- HMHCTPYKIMM K JaboparopHoit pabore, oaHO(ha3HbIN

TpaHcpopmaTop, BATTMETP, aMIIEPMETP, BOIBTMETP, POBO/JIA.

3ananmue:

1 3amucaTh TEXHUYECKHE JaHHBIC TpaHC(bopMaTopa (HOMI/IHaJ'ILHYIO MOIITHOCTb, HAIIPSAKCHUC

MEPBUYHON U BTOPUYHOU OOMOTOK;

2.0HpCIlCJ'II/ITL HOMUWHAJIBHBIC TOKU, IPOTCKAOIINEC B 00MOTKaX.

Kparkne Teopernyeckne cBeeHHs:

[Ipu xomoctom xoxe TpaHchopmaTropa TOK BO BTOpUUHOM 1enu | = 0, a TOK B mepBUYHON

neru | 19 He mpesbimaet 4-7% HOMUHANBHOTO TOKa TpaHcopmaropa | | you. [lodTOMY Manenue

HaIIpsKCHUA BO BTOpH‘lHOﬁ 00MOTKE paBHO HYJIO, a B HCpBH‘{HOﬁ BECbMa HC3HAYUTCIBHO U

KOE)(b(I)I/II_II/IeHT TpaHC(I)OpMaI_II/II/I MOXET OBITh OIMPCACIICH KAK OTHOIICHHUEC BBICHICTO HAIIPAKCHUA K

HU3IICMY, IIPpHU XOJIOCTOM XOIC.
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[IpeneOperasi mpu XOJOCTOM XOJ€ HUYTOXHBIMU TMOTEPSIMH B MEAU MEPBUYHON OOMOTKHU
MOXHO CUUTAaTh, YTO MOIIHOCTH Pyy, ONpezaensemas Mo moka3zaHusM BaTTMETPA, paBHA MOIIHOCTH
MOTEph B CTAIIK TpaHC(hopMaTopa OT THCTEPE3nca U BUXPEBBIX TOKOB Py = Py

MOIITHOCTh TIOTEPh B CTAJIH OCTACTCS MPUMEPHO OAMHAKOBOM Kak IMPH XOJIOCTOM XOJI€, TaK U
npu pabote TpanchopMaTopa MO HArpy3KOu.

OmpIT  KOPOTKOTO  3aMbIKaHHWS TpaHcpopMaTopa MPOM3BOAUTCS MPU  MOHMKCHHOM
HanpspKeHUW B mepBuyHOU 1enu U x. BennuuHa 3TOro HampspKeHHs JOJDKHA OBITh TaKOM, YTOOBI
MIPY KOPOTKOM 3aMBIKaHUU BO BTOPUYHOM IIETIH 110 00€UM 0OMOTKAaM MPOTEKaIH Obl HOMHUHAIILHEIC
Toku. OHa HE JOJIKHA MpeBbIATh 4-6% HOMUHAIBHOTO HAMpPsiKEHUST Uyoy . [l03TOMY MarHuTHBIN
MOTOK, MPOTOPIIMOHATBHBIN OIBOANMOMY HANPSDKEHUIO, OyJIeT OYeHb Mal M MOTEPSIMU B CTAU
MOXHO npeHeopeub. C npyroit ctoponsl, Tak kak U =0 u P k=0, MOXHO CUHTATH,
YTO BCs MOJABOJIMMAs K TpaHcPopMaTropy MOUTHOCTH Px(Mo moka3zaHWiO BaTTMETpa B NMEPBUYHOMN
LIENU) pacxoiyeTcss Ha HarpeB o0enx 0oOMOTOK. [IpyruMu cioBaMu, MOIIHOCTb NPHU OIBITHOM
KOPOTKOM 3aMbIKaHHH JIOJDKHA ObITh paBHA MOIITHOCTH TIOTEPh B MEJIM 00EHX OOMOTOK.

[Ipu xoHCTpyHpOBaHUH TPaHCHOPMATOPOB COMPOTUBIICHUS OOMOTOK BBIOMPAIOT TaK, YTOOBI
00e 0OMOTKH HarpeBaJiucCh OJMHAKOBO. [Ipu 3TOM yCIOBUU NMOTEPU B MEIU PACTIPEACTSIOTCS MEKIY
00MOTKaMu IOPOBHY

IMopsaaok BbINOTHEHHS] PA0OTHI:
1. CobpaTh cxeMy Uil OIIBITA XOJIOCTOro X012 (puc. 1 HHCTPYKIUM).
2. Cobpatb cxemy [ OIbITa X0JIOCTOro XoAa (puc. 1 HHCTpyKUUN).

3. Tlociie mpoOBEpKH CXEMBI IPETOIaBaTeNieM, BKIIOUYNTh €€ B CETh M 3alKCaTh TMOKa3aHUs
puOopoB B Tad. 1

Tab6muna 1.

N3mepeno Beruucneno

Pm Br le 9A Ul, B UZ: B K:UI/UZ Ix :|1x/|1HOM

4. Cobpatb cxeMy KOPOTKOTO 3aMbIKaHHs. MI3MepuTh MMoKa3aHus U 3arucaTh MOKa3aHHs
puOopoB B TabIUILY 2.

Tabauua 2.

N3mepeno Beruucneno

Ulk , B I(), A POa Br Uk % = Ulk/ UlHOM
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5. CobpaTh cxeMy Uil CHATHS BHELTHEH XapaKTepucTUKU TpaHchopmaropa, (puc 3).
W3mepeHHbie JaHHbBIE 3aHECTH B TabiuIy 3.

Tabauua 3.

Harpy3ska B % N3mepeno Brruncieno

OT HOMUHAJILHOH Uj_,B |1,A Pl,BT Uz,B |2,A Pz, H=P2/P1
Bt

30%

50%

100%

6. [To maHHBIM OMBITOB XOJIOCTOT'O XOJa, KOPOTKOTO 3aMbIKAHUS 1 HOMUHAJIBHON MOIIHOCTH
OTpeAeNuTh K.I1.11. TpaHchopmaropa.

7. 1o naHHBIM Ta0J1.3 MOCTPOUTH XAPAKTEPUCTUKY 3aBUCUMOCTH K.ILJ. TpaHchopmaTopa OT
toka Harpy3ku 1 = f(l,). [Toctpoenue kprBoit HadaTh ¢ X0a0cTOro xoxaa (1,=0)

KoHTpoJsbHbBIE BONIPOCHI:

- Kak yctpoen ogHodaszHblit Tpanchopmarop?

- Ot uero 3aBucar IJIC oOmoTok Tpanchopmaropa?

- Yro Ha3bIBatOT KOA(PPHUIHEHTOM TpaHchopMauun?

- YTo Ha3bIBAIOT BHEIIHEN XapaKTepUCTUKOM TpaHchopMaTopa U Kak ee MOJydUTh?

- Kakue morepu MOIIHOCTH MMEIOTCS B TpaHC(OpPMATOpe M KaK HUX ONPENEIUTh ONBITHBIM
nyrem?

- Kak onpenenuts k.11.1. Tpanchopmaropa?
dopma npeacraBJjieHUs pe3yabTara:
CBOEBPEMEHHO U ITPaBUWJIBHO BBIIIOJIHEHHBIE PACUETHI, 3alIUTa U OTBETHI HA BOIIPOCHI.

Kpurepum ouenku:

—  «OTIM4HO» - TEOPETUYECKOE M MPAKTUUYECKOE COJAEPKAHUE TEMBI OCBOEHO
MOJTHOCTBIO, 06€3 mpobesnoB, yMeHus cHOpMUPOBaHBI, BCE MPEIYCMOTPEHHbIE TEMOM
yueOHbI€ 3aJJaHUS BHIMIOJIHEHbI, KAYECTBO MX BBIMOJIHEHUSI OLIEHEHO BHICOKO.

—  «XOopolo» - TEOPETUYECKOE U IPAKTUYECKOE COIAEPKAHUE TEMBI OCBOEHO
MOJTHOCTBIO, 0e3 MpoOenoB, HEKOTOpPhle yMEHHUS CPOPMHUPOBAHBI HEAOCTATOYHO, BCE
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npeaAyCMOTPCHHBIC TEeMOM y‘-ICGHbIC 3alaHu BBIIIOJIHCHBI, HCKOTOPLIC BUIBI 3a,Z[aHI/II71
BBITTOJTHEHBI C OIIMOKaMHU.

—  «YIOBJIETBOPUTEILHOY - TEOPETHUYECKOE M MPAKTHYECKOE CO/IEpKaHNE TEMBbI
OCBOEHO YaCTUYHO, HO MPOOENBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAUMBbIe
yMeHUs pabOThl C OCBOCHHBIM MaTE€pPHUajIoM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO
MPEAYCMOTPEHHBIX TEMOH y4eOHBIX 3aJJaHUi BBIIOJIHEHO, HEKOTOPHIE U3 BBITOJIHEHHBIX
3aJJaHU COJIepKAT OLITHOKH.

—  «HeynoBneTBopUTENbHO» - TEOPETUYECKOE U TPAKTHYECKOE COAEpIKaHHE
TEMbl HE OCBOCHO, HEOOXOANMBIC YMEHHs He COPMHUPOBAHBI, BHINIOJHEHHBIEC YUeOHBIC
3aJJaHus CoJepKAT IpyObIe OIIHOKH.

Tema 1.8. DilekTpUUYecKHe MAIIMHBI IEPEMEHHOI0 TOKA .

IIpakTnyeckoe 3ansTHE D.
Onpenenenue napaMeTpoB AaCHHXPOHHOTO IBUTaTes.

He.]'lb paﬁoTbl: HAaYYUTBHCA paCCUNUTBIBATE MapaMETPbl ACHHXPOHHOI'O ABUI'aTCIIA. .

Boinoinus padorty, Bel Oynere:

Ymemo:

V1. nonb30BaThCs U3MEPUTENIBHBIMU IPUOOPAMY;

V2. u3MepATh MapaMeTpbl JEKTPUUECKUX Lieneil anekrpoodopynosanus J{CM;

VY 3. npou3BoaUTh NOA00P FIEMEHTOB IEKTPUUECKUX LENEH U AIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 6€30M1aCHOCTH TP padoTe C ANEKTPOOOOPYI0OBAaHUEM U
ANEKTPUYECKUMU UHCTPYMEHTAMU;

MaTepI/laJIbH()e obecreueHue: MCTOANYCCKUC YKAa3aHUS, HWHAUBUAYAJIbHBIC 3aJlaHUA,
CIIPaBOYHLIC Ta6J'II/II_H>I.

3aganue:

1. PacumdpoBath MapKy JBUTaTENs.

2. OnpenenuTsh €ro HOMUHAJIbHBIE TApaMETPHI 110 CIIPABOYHOM TaOIHIIe.
3. Onpenenuth pacy€THBIC 3HAUCHUS

Kparkue Teoperuyeckue cBeJeHHA:

Jns pemieHUs 3aJadyd  HEOOXOAMMO 3HATh 3aBHCHUMOCTh MEXKAY YacTOTOW BpalleHUS
MarHMTHOTO TOJISI CTaTopa (CHMHXPOHHAs YacToTa BpallleHWs) N; U 4YacCTOTOW BpaIlEHUs POTOpa
IBUTaTed Ny,

Yacrota BpalICHUA MarHUTHOI'O II0JIA CTaTopa N 3aBUCHUT OT YMCJIA Iap IIOJIFOCOB JBUTIATECIIA
P, Ha KOTOPOC CKOHCTPYUPOBAHA o0MOTKa c¢raropa, U OT 4aCTOThI TOKa TpCX(paSHOﬁ cucteMmsl f:

60 f
n,=—-r
Top

Yacrora Toka B memnu (nmpomsbinuieHHas gactora) f = 50 I't. Toraa dpopmyna npuMeT BHI:

_ 60-50 3000
P

ny 06/MuH
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N3 dopmynsl creayer, 4TO TIpU JIFOOOW MEXaHWYECKOW Harpys3Ke, KOTOPYIO MOXKET
MPEOJI0JIETh ABUTATENb, CHHXPOHHAS YacTOTa N OCTAETCsl HEM3MEHHOM, TaK KaK 3aBUCUT TOJBKO OT
KOHCTPYKIIMK OOMOTKH CTaropa, T. €. OT YMciia map MojocoB. YacroTa BpaileHus Ny CBs3aHaA C
4acTOTOM BpalieHus N1 XapaKTEPUCTUKON ABUTATEIIS, KOTOPasi HA3bIBAETCS CKOJIBKEHUEM S:

szwﬁnzznl-(l—s)
ng

Cxonpxenue S uzmensierca ot 0,01 mo 0,06, umu ot 1 1o 6 %, Bo3pacras ¢ yBEIUUYECHUEM
Harpy3ku nauratens. [loaTomy yacToTa BpalieHus pOTOpa BCErja MEHbIIE YaCTOThI BpalllCHUS
MarHUTHOTO ToJisi craropa aBurateias. C pocTOM Harpy3kd JBUTaTeNlsl 4acTOTa BpalEHHS N
HEMHOTO YMEHBIIIAETCS, YTO U MPUBOIAUT K POCTY CKOJbXKEHHS S. M3-3a TakOoro HepaBeHCTBA Ny<Ng
JIBUTATEJIb HA3bIBAETCS aCUHXPOHHBIM. {151 HYX/ MpPOU3BOJICTBA 3JEKTPOIBUTATEIN BBIMTYCKAIOTCS
C pa3HOH KOHCTPYKIIMEH OOMOTOK cCTaTopa, YTO CO3[aeT pa3HOE YHCIO Map IOJICOB P W,
CJIeIOBATENIbHO, Pa3HbIe 3HAYEHUS YacTOThl BpaimieHus Ni. CrienyeT WUMETh B BUAY, YTO MpHU
W3MCHCHHH YHCIIA TTap TIOJTIOCOB P YacTOTa BpAlICHUS N H3MEHSIETCS CKaYKO0OpasHo.

P 1 2 3 4 5 6

M, 3000 1500 1000 750 600 500
00/MuH

B Ttabmune mnpuBeneHbl 3HAueHHWS MNj, COOTBETCTBYIOIIME YHCIaM IMap IIOJIOCOB D,
OTpeIeNIIeMbIM KOHCTPYKIIMEH OOMOTKH CTaTopa.

Crnenyetr UMETh B BU]lY, YTO CUHXPOHHYIO YAaCTOTY BPAILIEHUS ABUTATES MOXKHO ONPEICITUTh
1 0e3 BBIYHMCIICHHS, a 3Hasl TOJBKO YacCTOTY BpalleHUs poTopa Ny, KOTOpas Mo BEJIMYMHE OJIM3Ka K
Hell. Eciu, nanpumep, N;=2930 06/MuH. To Onmrkaiiias U3 yKa3aHHOTO psAJia CHHXPOHHBIX YacTOT
BpalieHus: MOXeT ObITh TOIbKO N; = 3000 06/MuH wmm 1y Ny = 490 00/MUH CUHXPOHHAS YacTOTa
BpaieHus asurarens oyzaer Ny = 500 o6/MuH u T. 1.

[To yrcy MOTFOCOB ABUTATENSI MOKHO OTPEICITUTh CHHXPOHHYIO 4acTOTY BpamieHus Ni. Eciy,
HarpuMep, YHCIIO TOMIOCOB INECTh, TO YMCIIO Tap MOJIOCOB B JiBa pa3a MeHsbIle, T. €. P =3. Ilo
dopmyne 1 Ny Haliaem ee Benuuuny N1 = 3000/p, HO p = 3. Torxa ny = 3000/3 = 1000 06/mMuH.

Pa3bepem HeckoIbKO POPMYII, KOTOPHIE HYKHO IPUMEHSTh [IPH PEICHUH 3a/1a4.

1. MomenT Bparienusi M, usmepsiemsiii B H-M, onpenensiercs mo ¢popmyre:

9,55'P2
M=""2

na
rne P, — mone3Has MOIIHOCTP Ha Bayly JBHUrarens, KBT;
N2 — YacToTa BpaIIeHUs: POTOPa, 00./MUH.

[Tpr HOMHUHATBFHOM pEXHME OCHOBHBIE TTapaMeTpbl 0003HAYAIOTCS: Myoy , Prom = Pauou » Niow

=N 2n0m -

1. Ilone3nas MOINHOCTH Ha BAJly ABHUT'aTCIIA
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P, =\/§-Uﬂ-lﬂ-77-cos<p,BT

rmue Uy, |g — nuHeliHbIe 3HaYEHUs HANIPSDHKEHUS U TOKA;
n — KIIJI nBurarens B OTHOCUTENIbHBIX €IMHULIAX;
COS @ — KO3 PUITMEHT MOIIIHOCTH JIBUTATETIS.

W3 310l GOpMYITBI MOXKHO OTMPENIEIUTh JTMHEHHBIA TOK

Py
I, = A
V3-U,-1n-cosg
2. KIIJ nBurarens
P. P.
= 2 - Pl = -2
Py n
rjae Pi;—MonHocTh, moTpediasiemast 1BUraTenieM U3 ceTH, KBT.

Ilopsiiok BbINOJIHEHUSI Pa0OTHI:

ACI/IHXPOHHLII\/JI ABUIaTC]Ib HMCCT CICAYIOIMUEC TCEXHUYCCKHUEC JaHHBIC IJId pa6OTI>I B
HOMHUHAJIbHOM PCKUMCE:

Paon = 3 KBT; Uj; = 380 B; Noyon = 2880 006/MUH ; Myyon = 0.85
cos ¢ = 0.88; gmcno nmotocoB 2p = 2

Onpenenutb: 1) HOMHHAIBHOE CKOJBXEHHE Syoy 2) MOIIHOCTH Piuey , MOTpeOiIieMyro
JIBUTATEJIEM U3 CETH; 3) HOMUHAIBHBIN TOK |40y ; 4) HOMUHATIBHBIN MOMEHT BpallieHUus Moy

Pemenue.

1.  YtoOBl HAaWTH Syey HYXKHO 3HATH Ni U N 240y . [103TOMY TIpEIBApPUTENLHO OMPEICITHM
CHUHXPOHHYIO YacTOTy BpamleHuss N1 HpHU N 4oy = 2880 006/MuH. bnmxaiimas cuHXpOHHas
yactota BpamieHus N; = 3000 o6/mMun. Takoi e pe3yabTar MOJYYUM, €CJIIM BOCIOIb3YyeMCS
bopmyo# s Ny.

Yucno nomocos - 2. CienoBarenbHO, yrcio map nomarocos p =1. Torga ny = 3000/p= 3000/1
= 3000 06/MuH.

BrruncianM 3Ha4€HNE HOMUHAJIBHOTO CKOJIBKEHHUS

(M — Nguon) _ (3000 —2800) 120

n 3000 3000

SHOM -

0,4

3Hast MOIITHOCTH Ha BTy P 2y0y W KIJ IBUTATEIIS Moy, HAMIEM
MOIITHOCTBP | oy, KOTOPYIO TTOTPEOIISET ABUTATEND U3 CETH MPU HOMUHAIBHON HArpy3Ke:
P, HOMZ P, HOMZ

3
P = = = 3,35 kB
PH0M1 = ot 77H0M 0r85 o

UHOM =

2. HoMmuHanbHBIH TOK lyoyi, MOTpEONSIEMBIN OBUTATENIEM U3 CETH, ONPEICIHUM,
MCTIONB3Ys GOPMYITY TSl TOKA
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Puomz _ 3-103
V3-Uy 17,0, °COS Ppow 1,75-380-0,85-0,88

IJI = IHOM -

=6,1A

3. Haiinem 3HaueHME HOMHHAJIBLHOTO MOMEHTa My, KOTOPBIA pa3BHBACT JIBUTATEIh
IIpU CBOEH paboTe:

9550 Pyoyz 95503
oM nomz 2880

=994H ™

®opma npeacrasiieHus pe3yabrara: CBOEBPEMEHHO U IPAaBUIbHO BIIIOJIHEHHBIE PACUYETHI.

Kpurtepuu onenku:

—  «OTINYHO» - TEOPETHUYECKOE M IMPAKTUYECKOE COAEP)KaHUE TEMbI OCBOEHO
IIOJIHOCTBIO, 06€3 Ipo0esoB, yMeHus cHOpMUPOBaHBI, BCE MPEIYCMOTPEHHbIE TEMOM
y4ueOHbI€ 3aJJaHNS BBITIOJIHEHBI, KAYECTBO UX BBIMOJIHEHHS OIIEHEHO BBICOKO.

—  «Xopolo» - TEOPETUYECKOe U IMPAKTHUECKOE COAEpPKAHHUE TEMbl OCBOEHO
MOJTHOCTBIO, 0€3 MpoOenoB, HEKOTOphIE yMEHUs CPOPMUPOBAHBI HEAOCTATOYHO, BCE
IPEJyCMOTPEHHbIE TeMOW ydeOHbIe 3aJaHusl BBIIOJIHEHbI, HEKOTOPbIE BHUJbI 3aJaHUMN
BBITTOJIHEHBI C OIIMOKaAMH.

—  «YI0BJIETBOPUTENILHOY» - TEOPETUUYECKOE M MPAKTUUYECKOE CO/IEPKaHUE TEMbI
OCBOEHO YaCTUYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOIUMbIe
yMeHHs pabOThl C OCBOEHHBIM MAaTE€PHAIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIINHCTBO
IPEJYCMOTPEHHBIX TEMON y4eOHBIX 3a/laHUH BBIOJIHEHO, HEKOTOPBIE U3 BBIIOJIHEHHBIX
3aJlaHuM coAepKaT OLIMOKH.

—  «HeynoBneTBOpUTENbHO» - TEOPETHYECKOE U IPAKTUYECKOE COJEp)KaHue
TE€Mbl HE OCBOEHO, HEOOXOJUMbIE YMEHUS He C(POPMUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIE
3aJlaHusl CoJeprKaT rpyoble OLINOKY.

Tema 1.9.Jy1ekTpUYecKHEe MAIIMHBI MOCTOSTHHOTO TOKA

IIpakTnueckoe 3ansaTue Ne 6.
Pac4yer mapameTpoB ABHraresiei NOCTOSIHHOTO TOKA ¢ 00MOTKOM NapaJljieJIbHOT0
B0O30Y:KI€eHUsA
Iesb: HAy4YUTHCS ONpPEAETATH MapaMeTpbl ABUraTeNei MOCTOSHHOIO TOKa
Boinoainus padorty, Bel Oynere:
ymembp:
V1. nonp30BaThCsa N3MEPUTENIBHBIMU PUOOPAMH;
V2. u3MepATh mapaMeTphl JIEKTPUIECKUX Liemnei anekrpoodopynoBanus JACM;
V3. Ipou3BOIUTH MOIO0P IEMEHTOB IIEKTPUIECKHX IETICH U DIIEKTPOHHBIX CXEM;
V4. cobmoats Mepbl 6€30MacHOCTH MPH padoTe C ANEKTPOOOOPYI0OBAaHUEM U
AIIEKTPHUECKUMH WHCTPYMEHTAMU;

MarepuajibHoe o0ecnedyeHue: - METOJIMYECKUE YKa3aHUsl, NHIUBUYyAJIbHBIE 33 IaHUS

3aganme:

1. OnpenenuTh TOKHM B 0OMOTKAaX, MOJIE3HYIO MOIIHOCTh; DJIC nBurarens

Kpartkue Teopernyeckue cBeieHUs

st pemieHust 3amad HEOOXOAUMO 3HATH YCTPOMCTBO, MPHUHIIUI JCUCTBHS TEHEPATOPOB M
JBUTATENC TMOCTOSHHOTO TOKa C MapaJUieNbHBIM BO30YKIeHUEM, (DOPMYIbBI, OMPEACNSIONINe
napaMmeTpsl Takux MamuH. Mcnonb3ys pucynku 10, 11 , pa3bepem oOcCHOBHBIE (QOPMYJIBI,
HE0OXOIMMBIE IS PEIICHUS 3a/1a4.

['enepaTop ¢ mapajienbHbIM Bo30ykieHueM (puc 10).

1. DJIC, naBoaumas B 0OMOTKE KOS,

E=U+ |HRH—>U =FE - |51Rg,
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rae U — HanpsbkeHune Ha 3aKuMax reHeparopa, B;

| 4— TOK siKOpSA, A;

Rg— comporuBnenue oOMoTkH sikopsi, OMm.

2. Tokm:

sxopst g = (E-U)/ Ryq

Bo30y:xkaeHuss lg=U/Rp

rae Rg — compotuBiieHne 0OMOTKH BO3OYKAeHHS. OM;

Harpy3ku | = lg— Ig.
1. [Tone3nas MOIIHOCTH, OTaBacMast reHeparopom: P, = U/l
2. MomnocTh P, 3aTpayeHHass NepBUYHBIM JIBUTAaTEJIEM Ha BpalllCHUE SKOPS
reaepaTopa (morpebisiemas reHEpaTOpOM MOIIHOCTE), omnpenensercs u3 ¢popmynsl KITJ]
reseparopa n = Po/P1—P1 = P/
Ry A,
NN
Jimamna oomomna
or8ymdenun Soidymdeniin
7
f!, Wemny ¢ Iy Ulemny
=T f”n,f :
) £l Y Re
W g f
— o U O
o KemBvwan numanun
Puc. 10 | Puc. 11 |

IMopsiaok BbINOJHEHUS PA0OTHI

1. Texymuii KOHTPOIb -T€CTOBBIA KOHTPOJIb 10 TEME

2. Pemenne 3amaun

Xox pabdoThI:

JBurareib ¢ napauieJbHLIM BO30yKaIcHHEM (puc. 11).

1. ITpotuBo3/IC, HaBoiMMAasi B OOMOTKE SIKOPS

E=U-I,R, >U=E+I1,R,,

rae U — HanpspKeHne HCTOYHHMKA AJIEKTPUYECKOM SHEPTHH, MUTAIOIIET0 OOMOTKY sIKOps, B;
|7 — ToK siKODSL, A;

R — conporusienre 0OMOTKH siKOps., OM

2. Tok Harpy3ku I=1,+1,
3. Tok Bo3Oyxmennst | Y,
B RB
rae Rz — conpoTuBieHne 0OMOTKHU BO30YyxaeHus, Om.

4. Tox sxops 1, _U-E

A
5. MomuHOCTb, MOTpedsieMast JBUTaTeNleM OT HCTOUYHKKA dJieKTpudeckoii sneprun P, =U - |
6. Ilone3nyro MomHocTh P, Ha Bamy asurarens omnpeneiasitor u3 Gopmynsr KIT

n= 5 —>P,=nPF
R

955- P,
—

r7ie N — 9acToTa BpalieHus AKops., 00/MHUH

JlBurarenb MOCTOSHHOTO TOKAa C TMapauieIbHbIM BO30YXKIEHHEM IMOAKIIOYEH K CeTH C
HanpsbkenueM U = 220 B (puc. 11). [Tone3nas mouiHocTs Ha Baiy P2 = 10xBT, yactoTa Bpamienus
sskopst n = 2400 06/mun, KITJ] neuratenst n = 80 %.

7. MOMEHT BpallleHHs ABUTATENS )f =
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Omnpenenuts: 1) Bpamaroumii MOMEHT M, KOTOPBIN pa3BUBAET IBUraTellb; 2) MOABEACHHYIO
MomHocTh P1; 3) Tok |, moTpeOnsieMblii nBuratenieM W3 ceTH; 4) CyMMapHble TOTEpH
MOIIHOCTH B JABHrarene P.

Pemenue.

Onpenensiem: 1 .MOMEHT  BpalleHMs, KOTOPbIA pa3BUBAeT JABUIATENb IIPU JaHHON
MOIITHOCTH Ha BaJly U 4aCTOTE BPAILEHUS

955-P, 9,55-10

M = =3979H - m
n 2400

2. MOIIIHOCTb, MMOTPEOJIIEMYIO IBUTATEIEM U3 CETH

P P
n=-2->P =—2:£=12,51<Bm

P, n 08
3. TOK, MOTPEOISIEMBIi IBUTATEIIEM U3 CETH
P =U-1->1 =i=m=45,45A

U 220

4. CYMMAapHY MOIIHOCTb IOTEPb

D> P=P—P,=125-10=25«Bm

(I)OpMa npeacraBjJacHus pedyjabTaTa: CBOEBPEMEHHO U IMTPABUJIBHO BBIITOJITHEHHBIC pacqéTLI.
Kpurepun ouneHku:

—  «OTIu4HO» - TEOPETUYECKOE M NMPAKTHUYECKOE COJEPKAHHE TEMbI OCBOEHO
MOJIHOCTBIO, 0e3 mpo0esnoB, yMeHusi cOpMHUpPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOM
yueOHbIe 3aJIaHHsI BBITIOTHEHBI, KAY€CTBO WX BBITIOJHEHUS OIIEHEHO BBICOKO.

—  «Xopolo» - TEOPETUUYECKOE U MPAKTUYECKOE COJAEPKAHHE TEMbI OCBOEHO
MOJIHOCTBIO, 0e3 MmpoOesoB, HEKOTOphle yMEHHUS CHOPMHUPOBAHBI HEIOCTATOYHO, BCE
MPEyCMOTPEHHBIE TEMOW Yy4eOHbIE 3aJaHusl BBINIOJIHEHBI, HEKOTOPHIC BHUJBI 3aJaHUI
BBITIOJTHEHBI C OLITHOKaMH.

—  «YIOBJIETBOPUTEIBHO» - TEOPETUYECKOE M IIPAKTUYECKOE CONECPKAHNUE TEMBI
OCBOEHO YaCTHYHO, HO MpOoOebl HE HOCAT CYILECTBEHHOTO XapakTepa, HE0OXOAUMBbIe
yMeHUs paboThl C OCBOEHHBIM MaTe€pHUajIoM B OCHOBHOM C(OPMUPOBAHBI, OOIBIIMHCTBO
MIPElyCMOTPEHHBIX TEMON Y4eOHBIX 3a/laHUi BBIIIOJHEHO, HEKOTOPbIE U3 BBHIITOJHEHHBIX
3aJJaHUN coJiepKaT OLIHMOKH.

—  «HeynoBnerBopuTenpbHO» - TEOPETHUYECKOE U IPAKTHYECKOE COJEpKaHUE
TEMbl HE OCBOEHO, HEOOXO/MMbIE YMEHUSI HE CPOPMUPOBAHBI, BHINOIHEHHbIE YUeOHBIE
3aJJaHUs coJiepXkKat IrpyOble OIMOKH.

Tema 1.10 OcHOBBI JIEKTPONPUBOIA

JlaGopaTopHoe 3ausiTue /.

Cﬁoplca CXEMbI peﬂeﬁHO-KOHTaKTHOFO YupaBJjicHUSA aCHHXPOHHBIM JABUI'aTECJIEM

He.]'lb paﬁoTbIZ HU3YUCHUC CXEMblI HCPCBCPCUBHOI'O YIIPABJICHUSA ACUHXPOHHOI'O0 ABUIATCIIA C

KOPOTKO3aMKHYTBIM POTOPOM.

Boinoainus padorty, Bel Oynere:
ymemp:

V1.
V2.
Vy3.
V4.

M0JIb30BaThCS U3MEPUTENLHBIMU IPUOOPaMH;

U3MEPATH apaMeTphl NEKTPUUYECKHX 1ierel aiaekTpoobopynoBanus ICM;
IIPOU3BOJIUTH MOAOOP FNEMEHTOB JIEKTPUUECKHX LIENeH U AIEKTPOHHBIX CXEM;
co0uro1aTh Mephbl 0€30MaCHOCTH MPH paboTe € IIAEKTPOOOOPYAOBAHHEM U

QJICKTPUYCCKUMU MHCTPYMCHTAMHU,
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MarepuanbHoe o0ecnedeHHe: METOAMYECKUE YKa3aHWs, WHCTPYKIHH K JabopaTOpHOM
paborte, 1BUTATENb, IPOBOJA.

3aganue: n3yunTh pabOTy NPUHIMITHAIEHOW CXEMBI YITPABIICHHUS ACHHXPOHHBIM JIBUTATEIICM.
Kparkue TeopeTuueckue cBeeHHA:

B cxemax peneiiHO-KOHTaKTOPHOTO YIPaBIEHUS CJIEAYET pa3ivuyaTh CUJIOBBIC LICTIH,
MUTAIOIINE AIIEKTPOABUraTEI, U LIEMU YIPaBICHUS, MUTAIOUIHECS JIMOO HEMOCPEICTBEHHO OT CETH,
100 Yyepe3 MOHIKAIOIIUN TpaHCPOPMATOpP B LIESIX OE30MaCHOCTH.

CymecTByloT  JBa  NPUHLMIMAIBHO  PA3IMYHBIX  croco0a  HadepTaHUs  CXEeM
aBTOMAaTU3UPOBAHHOTO AIEKTPONPUBOIA — CBEPHYTHIE CXEMbI M pa3BepHYThIE. B cBepHYTHIX cxemax
BCE ammaparbl U Yy3Jbl, BXOJSIINE B CXeMy, H300pakaloT TakK, KaK OHU (DAKTHUYECKU PACIIONIOKEHBI
OTHOCHUTENBHO ApYr Apyra. Ha Ga3e 3TuX cXeM COCTaBIISIIOT MOHTa)XXKHbIE CXeMbl. B pa3BepHYThIX
cXeMax 3JIEMEHTHI almnapaTroB U Y3JIOB PACIONOKEHBI MO MPUHIHITY MPUHAIICKHOCTH UX K TEM WM
WHBIM OTACTbHBIM [ernsM. COeITUHEHUS OTACIBHBIX JJIEMEHTOB BBINIONHSIOT TaK, YTOOBI ObLIa
JOCTUTHYTA MAaKCUMajbHasi HarJJHOCTh TPU UTECHHUH CXEM, a 4YHUCIO T[epeceueHuid ObLIo
MUHUMAJILHBIM. B pa3BepHyThIX cXeMax OTAEIbHBIC 3JEMEHThI OJHOTO U TOTO K€ armapara MOTyT
BXOJIUTh B pa3Hble LENu cxeMbl. Hampumep, KOHTaKThl TEIJIOBBIX pejie BXOIAT B LEMH
yIpaBlIeHUs], 2 HATPeBATEIbHBIC AJIEMEHTHI — B CHUJIOBBIE IICTIH.

AnmaparaMd U y3JlaMH CXEM pPEJIEHHO-KOHTAKTOPHOI'O YIPABJICHUS SBISIOTCSA: pelie,
KOHTAKTOPbI, YCUIUTENH, JaTYUKH, CUTHAJIbHBIE YCTPONCTBA, ITyTEBbIE U KOHEUHBIEC BBIKIHOYATEIH.
He crnemyer cMemmBarh gaTtuuk ¢ pene. JlaTUMK HEMOCPEACTBEHHO BOCIIPUHUMAET BO3ZCHCTBHE
(bu3nvecKoil BeTUUHUHBI (HAMIPSHKSHUS, TABJICHUS, TEMIIEPATyphl) U peoOpa3yeT 3TO BO3ACHCTBUE B
CUTHAJIbl, BbI3bIBatoIIMe paboTy peine. JlaTuukamMu MOTYT OBITh TepMOIapbl, POTOCONPOTHBIICHUS,
TepmucTopbl. CurHaibl, BblpaOaTbIBaeMble JAaTYMKOM, OBIBAIOT ONTHYECKHE, IMTHEBMAaTHYECKHUE,
MEXaHUYECKUE U, HAKOHEII, JIEKTPUUYECKUE, KOTOPbIE HIMPOKO MPUMEHSIOTCS B aBTOMATHKE.

Pene ornuuaercs oT naTuMKa TeM, 4TO CpabaThIBaeT MpPU CTPOrO OMNPEAETICHHOM 3HAYEHUH
BXOJHOM (pr3MUYeCcKOl BEMUUMHBI U 3aMbIKAET OO0 pa3MbIKAaeT HEMOCPECTBEHHO WIIM KOCBEHHO TY WX
UHYIO Lenb. Pene ObIBalOT TEIUIOBbIE, MEXaHWYECKUE, THEBMATUUECKUE U AJIEKTPUUYECKUE; MOCIIEIHUE
CpabaThIBAIOT OT BO3AECMCTBUS 3JIEKTPUUECKUX BEIWYUH. Pere MapKupyroT AByMs OykBaMu: nepBast
OykBa P o3Hauaer pene, a BTOpas NMOKa3bIBAaeT €ro Ha3HaueHwe wiu Tun. Hanpumep, PM — pene
toka, PH — pene nanpsokenusi, PP — momuoctu, PY — ykazarenbnoe, PT — tennoBoe u
T.1.

OCHOBHBIMM TPUHUIUIIAMHU aBTOMATU3allMM YOPABICHUS AJIEKTPONPUBOJAMU SIBJISIOTCS: a)
ylpaBiieHHEe B ()YHKIIMM BPEMEHH, T. €. BBIIIOJIHEHHUE MOCIENYIOIIEN Olepaliy Yepe3 OnpeaesIeHHOe
BpeMsl Tociie mpensiaynieif; 0) B (YHKIUMM CKOpOCTH; B) B (YHKIMHM TOKa B OOMOTKax
JBUTATENS; T) B QYHKIIMH IPOWUIEHHOTO ITYTH.

B cxemax ympaBneHuss B (YHKUMH BPEMEHU MNPHUMEHSIOT pa3jIMyHbIE peje BpEeMEHH: a)
MeXaHWYeCKue, HalpuMep MasTHUKOBBIE, ICHCTBYIOLINE HE3aBUCUMO OT 3HAYEHHUS TOKa B 0OMOTKaX
npurarens. CpabaTbiBaHUE TaKUX pelie MPOUCXOIUT JIMOO OT MEXaHWYECKOTO BO3JCHWCTBHS HAa HUX
NIpU TIEPEMEIICHUH SKOPSl KOHTAKTOpa (IIPUCTPOSHHBIE), TMOO MPH MUTAaHUKM OOMOTKH COOCTBEHHOTO
9JIEKTPOMArHuTa; 0) 3J1eKTPOMarHUTHbIE, KOTOPbIE 110 PALY NMPUYUH TPEOYIOT B LIETH yNPaBICHUS
MTOCTOSIHHOTO 3HAYeHUs TOKa.
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KOHTaKTOpBI ABIAIOTCS 3JEKTPOMarHUTHBIMU amliapaTaMy Ul JUCTAHIIMOHHOTO BKJIIOUECHUS U
OTKJIFOUEHHUS AIEKTpoiBUTaTenei u Mapkupytorcs OykBamu KJI. Ilpu Hanmuunu B cxeme HECKOIbKHX
KOHTaKTOPOB, BBIMOJIHSIONIMX Pa3UYHbIC ONepalu, ciieBa K OykBeHHOMY oO6o3HaueHuto KJI mpumu-
CBIBAIOT TOPSAKOBBI HOMep. Karymika KOHTakTopa MOXXET MMETh OJWH, J1Ba, TpU H Oojee
KOHTAaKTOB, IPUYEM HEKOTOPbIE M3 HUX HAXOIATCS B CWIOBBIX MLEMsX, APyrue — B ILEMsIX
ynpaBineHus. Kaxaplii KOHTAaKT HOJy4aeT TO e OyKBEHHO-LIM(poBOe 00O3HAYEHHE, YTO U €ro
KaTylika. Bce KOHTakThl M300pakaloT Ha CXeMax B TaK HA3blBAEMOM HOPMAJIbHOM IIOJIOKEHUH,
COOTBETCTBYIOILIEM OTCYTCTBHMIO TOKa B OOMOTKE MJIM OTCYTCTBUIO MEXaHHYECKOIO BO3JEHCTBMS Ha
KOHTAKT.

HpI/I HGO6XO,I[I/IMOCTI/I IIyCKa M OCTAaHOBA ABUIATCIIA M3 HCCKOJBKHX MECT IIYCKOBBIC KHOIIKH
BKIIFOYAIOT IIapalJICJIbHO, a KHOIIKKM OCTaHOBa IIOCI€AOBATCIBHO. Cur”anbHBIE JTaMITBI MOI'YT
BKJIIOUATHCS Ha 3a)KUTaHKeE WM Ioracanue. Takue jjaMnbl 0003HAYAIOT Ha cXeMax 6y1(BaMI/I JIC.

JInst cocTaBieHUs U YTEHHSI pa3BEPHYTHIX CXEM PelleiiHO-KOHTAaKTOPHOTO YIIPABIICHUS CIEIyeT
YCBOUTH OOMIMI MPHHLIUII TOCTPOEHUS HUX U MPUHATYID MapKUpPOBKY. Bce armeMeHTh
COOTBETCTBYIOIIUX allllapaToB U Y3JIOB, BXOJAIIUX B IIEMH YIPABICHUS, JODKHBI 0003HAYATHCS TaK
e, KaK COOTBETCTBYIOIIUE allllapaThl WU Y3JIbl CHJIOBBIX Iiernei. Eciu B CUIOBOM 1eH MMeeTCst
HECKOJIBKO COBEPIICHHO OJMHAKOBBIX aIlllapaToB, BBITIOJIHSIONINX OJWHAKOBBIC (DYHKIIMH, TO TIOCIEC
OyKkBeHHOro 0003HAYEHUsS CIpaBa IPOCTABISIIOT TIOPSIKOBBIM HOMEp ammapara. Hampumep,
TEIJIOBBIE pEJie, BBIMOJHAIONIMNE OJMHAKOBBIC (PYHKIIMH, HO BKJIOUEHHBIE B pa3judHbie (asbl,
o6o3Hauyarot Tak: PT1, PT2.

Cxema HepesepcusHoeo YNpagieHus mpexghazHbiM ACUHXPOHHBIM DJIeKMpoogueamenem ¢
KOPOMKO3AMKHYMbLM POMOPOM.

[Ipu Brurouenun kHomku KHII («Ilyck») xarymka marautHoro myckarens KJI momyuaer
nutanue no nenu: ¢aza C, 3amkuytas kHonka KHC («Cromy), kHomka KuII, 3aMKHYTBHIH
koHTakT PTI, Ha koTophlii Bo3aelcTByrOoT oOa TemoBbix pene PTI, xarymka KJI, nyneBoi
npoBox. TakuMm 00pa3oM, MAarHUTHBIA ITycKaTeldb OKa3bIBA€TCS BKIIOUYEHHBIM Ha (hasHoe
Hanpspkenue 220 B, 3aMmkHyTcs ero koHTakThl KJI B cuiioBoil menu u asuratens M HOIyduT
nutanne. OgHOBpeMeHHO 3aMbikaeTcsi Oiok-koHTakT KJI, mryaTupyromuii kHonky KuIl, koropas
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MOXeT ObITh oTmymieHa. OctaHoB aBuratens ocymectsisercs kHonkoi KuC. [lpu meperpyskax
cpabaThIBAIOT TEIJIOBBIE pelie, pa3MbIKatoT cBoi KoHTakT PT1 B menu karymku KJI u MarHUTHBIH
mycKarenb OTKIovaercs. Jns curHammzanmuu paboThl ABUTaTedst mpexycMoTpena yammna JIC,
KOoTopasi BKitouaercss Omok-koHTakToM KJI. JIjist 3amThl CeTM OT TOKOB KOPOTKOTO 3aMBIKAHHS
YCTaHOBJIEH aBTOMATUYECKUI BBIKIIIOUaTe b BA.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl.

N3yunTh OCHOBHBIE TEOPETUUECKUE ITOI0KEHUS.
BbruepTuth cXeMy ynpaBiieHUsI aCUHXPOHHBIM JIBUTaTEIEM.
N3yunth paboTy CXEMBI.

4. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI
KoHnTpoJsbHbIE BONIPOCHI:

wnh e

1. [lepeuncnuth pexuMbl paboThl 3yeKkTpojBurarencii. Jlate omnpeneneHue
KaX/I0MY PEXHUMY.

2. [lepeuncnuth  MYCKOPEryIUpPYIOLIME  ammapaTbl s yIpPaBICHUS
JIEKTPOABUraTeNIMH, UX Ha3HAUECHUE

3. OOBSICHUTH Ha3HAYEHHE U YCTPOUCTBO IJIABKOIO MIPEIOXPAHUTELS.

4. Jliis yero npeaHa3Ha4yeHo TeIoBoe pese?

®dopma npeacTaBieHus pe3yJbTaTa: WHAUBUIYAIbHAs 3aIluTa pabOThl CXeMbI (OTBETHI Ha
BOITPOCHI)

Kpurepun onenkmn:

—  «OTau4yHO» - TEOPETUYECKOE M MPAKTHUYECKOE COJEPKAHHE TEMbI OCBOEHO
MOJIHOCTBIO, 0e3 mpo0esnoB, yMeHusi cOpMHUpPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOM
y4eOHbIe 3a/JaHHsI BBITIOJTHEHBI, KAY€CTBO UX BBIMOJIHEHUS OLEHEHO BBICOKO.

—  «XOopolo» - TEOPETUYECKOE U IPAKTUYECKOE COIAEPKAHUE TEMBI OCBOEHO
MOJTHOCTBIO, 0e3 MpoOesoB, HEKOTOphlE YMEHHUS CPOPMHUPOBAHBI HEAOCTATOYHO, BCE
MPEeyCMOTPEHHbIE TEMOW y4yeOHbIE 3aJaHUsl BBIIOJHEHBI, HEKOTOpPbIE BUABI 3aJaHUN
BBITIOJTHEHBI C OIITHOKaMH.

—  «YIOBJIETBOPUTEIBHO» - TEOPETUUYECKOE M IMPAKTUYECKOE CONEPKAHNUE TEMBI
OCBOEHO YaCTHYHO, HO MpOoOebl HE HOCAT CYILECTBEHHOTO XapakTepa, HE0OXOAUMBbIe
yMeHUs paboThl C OCBOEHHBIM MaTE€pHUajIoOM B OCHOBHOM C(OPMUPOBAHBI, OOIBIIMHCTBO
MIPEyCMOTPEHHBIX TEMON Y4eOHBIX 3a/J1aHUN BBIIIOJHEHO, HEKOTOPBIE U3 BBHIMOJIHEHHbBIX
3aJJaHU coJiepKaT OLIHMOKH.

—  «HeynoBnerBopuTenpHO» - TEOPETHUECKOE U IPAKTHYECKOE COJEpKaHUE
TEMbl HE OCBOEHO, HEOOXO/MMbIE YMEHUSI HE CPOPMUPOBAHBI, BHINOJIHEHHbIE YUeOHBIE
3aJJaHus coJiepXkKat IrpyOble OIMOKH.

IIpakTH4yeckoe 3ansaTHE 7.
Bb100op anmapaTtypsl ynpaBJieHUs U 32l ThI

Heap padoThl: HAy4YUTHCS BBIOUPATH allliapaThl YIPaBIEHUS U 3aIIUTHI K
JIEKTPOYCTaHOBKAM

Beinosnus patdory, Bel Oyaere:
ymemp:
V1. noabp30BaTHCS U3MEPUTEIBHBIMH ITPHOOpaMH;
V2. u3MepsaTh mapamMeTphl AIEKTPUUECKUX 1ernel amekTpoodopynoBanus [JCM;
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VY 3. mpou3BOIUTE MOA00P PIEMEHTOB IJIEKTPUICCKHX IIENIEH U AIEKTPOHHBIX CXEM;
V4. cobmrogaTh Mepbl 0€30MAaCHOCTH MPU Pad0TE € AIEKTPOOOOPYIOBAHUEM H
QJICKTPUYCCKUMU UHCTPYMCHTAMMU,

MarepuanbHoe obecniedeHHne: METOIMYECKUE YKa3aHUs, CIpaBOYHAs JIUTEpaTypa,
WHJIMBUIyaJIbHBIC 3a/1aHUS

3aganue:

1. PaccunTaTh HOMHHAJIBHBIM TOK JBHUTATEIIA.

2. BeiOpaTh aBTOMaTHYECKHI BBIKIIOYATEIIb, IPEAOXPAHUTEb.
Kpartkue TeopeTruyeckue cBeleHUs

K 3ammuTHON amnmaparype OTHOCSTCS aBTOMATUYECKHE BBIKIIOYATENM, TEIUIOBOE pEIe,
IIpEeIOXPaHUTEIH.

ABTOMAaTHYECKHUH BBIKJIIOUYATENb NPEAHA3HAYEH Ul KOMMYTAlMM JJIEKTPUYECKHUX Lened U
3alUThl OT KOPOTKOI'O 3aMbIKaHUs U Neperpy30k. OCHOBHBIM 3JIEMEHTOM SIBJISIETCSl PACLENUTEb
(TEenyI0BOM MM NEKTPOMAarHUTHBIMN).

Hpe,[[OXpaHI/ITCJ'Ib MNpeaAHasHa4YCH I 3alldTbl OT KOPOTKOI'O 3aMbIKaHUS. OCHOBHBIM
OJICMCHTOM ABJIACTCH IUIaBKas BCTaBKa, U3roTaBJIMBAacMas U3 JICTKOIJIABKOT'O MaTCpuralia.

TemnoBoe peiie IMpeaHa3HAYCHO MJiid 3allUTbl OT IMCPErpy30K TCIIOBBIX OCHOBHBIM
9JIEMEHTOM SIBJISETCS OMMETAINYECKas IJIaCTHHA.

YcaoBus BLI60pa IUIaBKOM BCTaBKHU npeaoXpaHUuTECIIA:

IBCT = Ip

rie |, — pac4€THBII TOK JBUraTeNs.

IIpn BbIOOpE IUIaBKOM BCTaBKM HEOOXOAMMO YYMTHIBATh KPAaTKOBPEMEHHBIE IEPETPY3KH,
KOTOpBIE CBSI3aHBI C MYCKOBBIMU TOKAMHU 3JIEKTPONPUEMHHUKOB. J[J11 3TOr0 HEOOXOUMO YUUTHIBATh
K03 (HULIMEHT, KOTOPBII 3aBUCUT OT YCIOBUM MyCKa.

[Ipuaumaem Ui N€rKUX yciaoBHM mycka o+2,5; ansd TsOKENbIX ycnoBusx mycka —2,0. Ilpu
BBIOOpPE aBTOMATHYECKOTO BBIKIIOYATENS HEOOXOIUMMO YYUTHIBATH KOJMYECTBO JBHUraresiei B
MEXaHN3Max.

Ilopsinok BbINOJHEHHS PadOThI:

1. Beimucats u3 TaGHI/ILIBI 10 €ro 3aJaHHOM MapK€ HOMHUHAJIbHBIC TAPpaMETpPhI ABUTATEIIS — COS

Prowms T]HOM; In/ IHOM

2. OnpenensieM HOMUHAIbHBIN pacYETHBIN TOK
IHOM = P HOM/ \/3UH0M COS (PH()M TQIHOM

3. Beibupaewm no Tabauiie aBTOMaTHUECKHM BBIKIIOYATENb CEpUU
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BA -51 -25 (lya = lup= )mo ycaoBuio : Iy a > luow, lup >1,25kiou

4. BeiOupaeM npe1oXxpaHUTEINb

- IYCKOBOM TOK JABHUTrates onpenenseM rno gopmyine |y =K lyoy,

r7ie K — KpaTHOCTh ITyCKOBOT'O TOKa (OmpeaessieM o Tabiuie)

5. OnpenensieM pacu€THBIN TOK IUIABKOW BCTABKH NMPEAOXPAHUTEIS

IB=1,/0 npuHuMaem o = 1,6-2,0

6. Beibupaewm no Tabauiie miaBKyro BCTaBKy IPEIOXPAHUTENS O YCIOBUIO:  ly a6, > |
dopma npeacTaBJieHUs pe3yJbTaTa: CBOEBPEMEHHO U IIPABUIILHO BBIITOJIHEHHBIE PACUETHI.

Kpurepun oneHku:

—  «OTINYHO» - TEOPETHUYECKOEe M MPAKTUYECKOE COJEepKaHNE TEMBI OCBOCHO
MOJTHOCTBIO, 0€3 mpo0esnoB, yMeHus: cHOpMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOM
y4ueOHbI€ 3aJJaHHs BBIINOJIHEHbI, KAUECTBO UX BBINOJIHEHHS OLIEHEHO BBICOKO.

—  «Xopomo» - TEOPETUYECKOE W TMPAKTHUYECKOE COAEP)KaHHUE TEMBI OCBOCHO
MIOJIHOCThIO, 0€3 MpoOEesIoB, HEKOTOpPble YMEHUS C(HOPMUPOBAHBI HEAOCTATOYHO, BCE
IPEJyCMOTPEHHbIE TeMOW yueOHbIe 3aJaHusl BBIIOJIHEHBI, HEKOTOPbIE BHUJbI 3aJaHUMN
BBIITOJIHEHBI C OIIMOKaMH.

—  «YI0BJIETBOPUTENILHOY» - TEOPETUUYECKOE M MPAKTUYECKOE CO/IEPKaHUE TEMbI
OCBOCHO YaCTUYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOIUMbIe
yMeHUs paboThl C OCBOEHHBIM MAaTE€pPHUaIOM B OCHOBHOM C(OPMUPOBAHBI, OOIBIIMHCTBO
MIPETYCMOTPCHHBIX TEMOW YY€OHBIX 3a/IaHUN BBIOJHEHO, HEKOTOPHIE U3 BBITOJIHEHHBIX
3aJlaHuM COAepKaT OIIHOKH.

—  «HeynoBneTBopHUTENbHO» - TEOPETHYECKOE U MPAKTUYECKOE COJIEp)KaHHUe
TEMbl HE OCBOEHO, HEOOXO/MMbIE YMEHUSI HE CPOPMUPOBAHBI, BHINOJIHEHHbIE YUeOHBIE
3aJJaHUs coJiepXkKat IrpyOble OIMOKH.

Tema 1.11
IHepenaya u pacnpeaeseHue JJIEKTPUIECKON IHEPIUHU

IIpakTuyeckoe 3ausTue 8.
Br100p ceueHusi NPOBOITHUKOB
Lean padorsi:

—  yray0OsieHHe paHee U3y4eHHOTO MaTepuana;

—  BbIpabOTKa YMEHMI U HABBIKOB 110 IPUMEHEHUIO (OPMYII;

—  BbIpabOTKa YMEHMH MOJIb30BAThCS HOPMAaTUBHO-CIIPABOYHOI JINTEPATYPOIi;

—  BBIOOp ceUeHHUs MPOBOJIOB M0 IOMYCTUMOMY Harpesny.
Beinosnus patdory, Bel Oyaere:

ymembp:
V1. n01bp30BaTHCS U3MEPUTETHHBIMHU TPHOOpaMH;
V2. u3MepsTh mapamMeTphl AMEKTPUIECKUX Menei anekrpoodopynosanus [JCM;
V3. npou3BOIUTH OJIO0P HIEMEHTOB IEKTPUUECKUX LIETIeH U AJIEKTPOHHBIX CXEM;
V4. cobmonath Mepbl 0€30MaCHOCTH NP padoTe C 3IEKTPOOOOPYJOBAHUEM U
ANEKTPUYECKUMU UHCTPYMEHTAMU;
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MatepuanabHoe o0ecnedeHue: pa3gaTOYHBIA Marepuan (TaOJUIbI, CXEMBbI), METOAUYECKHE
yKa3aHMsI 110 BBIIIOJIHEHUIO IPAKTUYECKOM padoThI.

3aganmue:

BapuanTt 1. BeiOpath ceyeHre MpoBOa C ATFOMHUHUEBBIMH KHJIaMH (CIIOCOO MPOKJIAIKH - B
TpyOe) /s nurtaHus snekrponasurarenss mapku 4A100L8Y3 (Pyo=1,5 xBt, nj= 750 0o6/mumn).
Uuon=220B, mmna nuauu 1=8m.

BapuanT 2. BeiOpath ceuenue kabeinsi ¢ aJIOMHHHMEBBIMU JKWJIaMHU (CIIOCOO MPOKJIAIKU - B
3emisie) i nATaHus  dnektpojBuratens wmapku  4A180S4/2V3 (Pyo=21xBt, n;=3000
00/MuH).Uy0,=380B, niuna nuauu 1=70m.

Bapuanr 3. BriOpath ceduenne kabens ¢ METHBIMU KIJIAMH (CIIOCO0 MPOKIAJAKU — B 3€MIIE)
JUTS IATaHus AekTpoaBurareliss Mapku 4A250S6Y 3 (Pyoy = 45kBt, N3 = 1000 06/mMuH).Uy0—= 380B,
uHa muHAn | = 12 m.

Bapuanr 4. BeiOpaTh ceueHune mpoBoJia C aTIOMUHHEBBIMH KUJIaMHU (CIIOCO0 MPOKIAIKH —
OTKPBITO) JUIsl mUTaHUs dekTpoasurarens mapku 4AP180M6Y3 (Pyu = 18,5 kBt, n; = 1000
06/MuH).Uyon= 220B, niuna auanu | = 28 M.

Bapuanr 5. BeiOpatb ceueHue kabensi ¢ allOMUHUEBBIMU KUJIAMU (CIOCOO NPOKJIAAKU — B
3emuie) Ut mutanus dnekTpoapuratesiss Mapku 4AP100S2Y 3 (Pyoy=4 kBT, N1=3000 06/MuH). Uyen=
380B, mmna nuauu |=25M.

HOpﬂI{OK BbIIIOJTHCHU A paﬁoTbI:

1. Tekymuii TECTOBBIN KOHTPOJIb IO TeME «DIEKTPUUECKHE CETU».
2. Bribop ceuenwust kabelnst WM POBOJIA B COOTBETCTBUU C BAPHAHTOM
Xoa paGoTsI:

1. OHpeI[eJ'H/ITB oo T8.6J'II/II_I6 napaMeTpbl JAHHOT'O ABUT'ATCIIA:
KH’Z[ B T]HOM

HOMHHAJIbHBIM KO3 (QULIUEHT MOLUTHOCTU — COS Pyoy

In

KpaTHOCTb MYCKOBOT'O TOKA — K =

HOM

2.  OnpenenuTh pacyeTHBIN TOK:

HOM

\/§ UHOMnHOMCOS(PHOM,

Ip HOM

rae Phom - HOMHHAJIbHASI MOIIIHOCTH ABUTATEN, BT
U,om - HOMMHAJIBHOE HampsikeHue, B

3. OnpenenuTh TOK IUIABKOW BCTABKU MPEAOXPAHUTEIS

rae [,- mycKoBOH TOK, A
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[, = k- Ip.HOM
o - K03 (HUIUEHT KPAaTKOBPEMEHHON TIeperpy3Ku
o =1,6-2,5 (B 3aBUCUMOCTH OT pexxuMa pabOThI)

4, OHpel[eJII/ITB CTaHIIapTHbIﬁ TOK IIJIABKOM BCTABKHU II0 Ta6JII/II_I€ COTJIaCHO YCJIOBUIO:
IBCT.Ta6n. = IBCT.p

5. Ol'[peI[CJ'II/ITB ,I[OHYCTPIMI)IP'I TOK IIPOBOAHHKA
I,a,on.p = 1JZSIBCT.T86I'I

2
6. BriOparb o Tabauie npoBo HiIM Kabenb cedeHUueM S = ..MM~ TI0 yCJIOBHUIO

I,a,on.'raﬁn. = I,a,on.p

7. IlpoBeputb BbIOpaHHBINA IPOBOJHUK 10 TIOTEPE HAMPSHKEHUS

AU=P“°—""'1 B

y:S: UHOM '
rie | — qauHa JIMHUHU, M
Y — yAenbHas NpOBOJIUMOCTh
32 d
Y= 2% o e
57 ——
Yeu = 27 S a2

S — cedyeHne BEIOPAHHOTO MTPOBOTHUKA, MM?
B ycranoBkax no 1000 B monmyctumast morepst HanpskeHus paBHa 19B.

CI[CJ'I&TL BBIBOJA O COOTBCTCTBHH BBI6paHH01"0 CCUCHUS ITPOBOJHUKA I10 I[OHYCTHMOﬁ IoTepe
HAIps>KCHUA.

(I)opMa npeacraBjJaceHUs pe3yjabTaTa: CBOEBPEMEHHO U IMTPABUIJIBHO BBIITIOJTHECHHBIC PACUCThI

Kpurepuu onenkmn:

—  «OTIMYHO» - TEOPETUYECKOE M MPAKTUYECKOE COJEP/KaHUE TEMBI OCBOCHO
MOJTHOCTBIO, 06€3 mpoOesoB, yMeHus cHopMUPOBaHBI, BCE MPEIYCMOTPEHHbIE TEMOMH
yueOHBI€ 3aJJaHUS BBINOJIHEHbI, KAYECTBO MX BBIMOJIHEHUSI OLIEHEHO BHICOKO.

—  «XOopolo» - TEOPETUYECKOE U IPAKTUYECKOE COJAEPIKAHUE TEMBI OCBOEHO
MOJTHOCTBIO, 0e3 MpoOesoB, HEKOTOphlE YMEHHUS CPOPMHUPOBAHBI HEAOCTATOYHO, BCE
MPelyCMOTPEHHbIE TEMOW y4yeOHbIE 3aJaHUsl BBIIOJHEHBI, HEKOTOpPbIE BUABI 3aJaHUN
BBINOJIHEHBI C OIIMOKaMH.

—  «YIOBJIETBOPUTEIBHO» - TEOPETUUYECKOE M IMPAKTUUECKOE COACPKAHUE TEMBI
OCBOEHO YaCTHYHO, HO MpoOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, HE0OXOAUMbIe
yMeHUS paboThl C OCBOGHHBIM MaTe€pHUajIoM B OCHOBHOM C(OPMUPOBAHBI, OOJIBIIMHCTBO
MPEeyCMOTPEHHBIX TEMON Y4eOHBIX 3a/1aHU BBIOJHEHO, HEKOTOPbIE U3 BBITOJIHEHHBIX
3aJJaHUN coJepKaT OLIMOKH.

—  «HeynoBnerBopuTenpbHO» - TEOPETHUYECKOE U IPAKTHYECKOE COJEpIKaHUE
TEMbl HE OCBOEHO, HEOOXO/MMbIE YMEHUSI HE CPOPMUPOBAHBI, BHINOIHEHHbIE YUeOHBIE
3aJJaHus coJiepxkKaTt rpyOble OIIMOKH.
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