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1 IIOSICHUTEJIBHAS 3AITMCKA

CocTtaB U coaepKaHue MPaKTUYECKUX U Ja00paTOPHBIX 3aHATHI HANlpaBJiICHbl HAa peaan3aluio
@enepanibHOTO TOCYIAPCTBEHHOIO 00Pa30BaTENFHOTO CTaHAApTa CPEeIHEro MpodhecCHOHAILHOTO
o0OpazoBaHws.

Benymieii nupakTHYecKOW IHENbI0 MPAKTUYECKHX 3aHATUH  sBIsiercss  (popMupoBaHue
npo(ecCHOHANBHBIX MPAKTUYECKUX YMEHUU (YMEHUH BBINOJHITH ONpE/esieHHble IeHCTBUS,
orepanny, HeoOXOAMMbIE B IMOCIEAYIOIEM B MPOQPECCHOHATBHON NEATENBHOCTH) WIH Yy4eOHBIX
MPAKTUYECKUX YMEHUN HEOOXOIMMBIX B IMOCIENYIOIIEeH yueOHO! A TeTbHOCTH.

Benymieit nuaakTH4ecKod MLENbl0 JIaOpaTOPHBIX 3aHSATUN SBJSIETCS JKCIEPUMEHTAIbHOE
HOJITBEPKJIEHUE U NTPOBEPKA CYLLIECTBEHHBIX TEOPETUYECKUX MOJIO0KEHUH (3aKOHOB, 3aBUCUMOCTEN).

B cootBeTcTBUU ¢ pabouel mporpammoit yueOnoin aucturumabl « OINL .03 DnexkrpoTexHuka
U JIEKTPOHMKA) MPETYCMOTPEHO MPOBEJIEHUE IIPAKTUUECKUX U J1a0OpaTOpHBIX 3aHATUH. B pamkax
MIPAKTUYECKOr0/1a00PaTOPHOTO 3aHATUS OOYYaroIIMecs MOTYT BBINOJHATH OJHY HJIM HECKOJBKO
MPAKTHYECKUX/TA00PATOPHBIX padoT.

B pesynbrare ux BBITOTHEHHUS, 00YYAIONIUICS JOIKEH:

ymemb:

Y01.2 aHanu3upoBath 33a9y U/WIHA TPOOJIEMY U BBICISATH €€ COCTaBHBIC YaCTH;

Y01.6 onpenenuts HEOOXOUMbBIE PECYPCHI;

VY02.2 onpenensats HEOOXOJMMBIE HUCTOYHUKH WH(OPMAIIIH;

Y02.5 BoiaensaTh Hanbosiee 3HaYMMOe B iepeyHe HHPOpMaInH;

¥02.6 oneHUBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3Yy/IbTaTOB IIOUCKA,

Y03.2 npuMeHsITh COBPEMEHHYIO HAYYHYIO MPO(ECCHOHAIBHYIO TEPMUHOJIOTHIO;

VY04.5 ncronb30BaTh KOMMYHHMKAI[MOHHBIE HABBIKM IIPU pad0OTE B KOMaH 1€ AJIsl YCIIEIIHOM
paboThl HA/I TPYIIOBBIM PELICHUEM MPOOIeM;

Y04.8 appexTuBHO paboTaTh B KOMAH/IE;

V1. noap30BaThCs U3MEPUTEIBHBIMU ITPHUOOpaMH;

V2. u3mepsATh napaMeTpbl AIEKTPUUECKUX 1eneil anexkTpoodopynoBanus JICM;

V3. npou3BOIUTH [TOI00P IIMEMEHTOB AIEKTPUUYECKHX LIeTIEH U AIEKTPOHHBIX CXEM;

V4. cobGmronaTe Mepbl 6€30MaCHOCTH MPU PadbOTe € IEKTPOOOOPYI0BAHUEM U
JEKTPUYECKUMU UHCTPYMEHTAMU;

ConeprxaHue MpakTUYECKUX U JJA0OPATOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IOATOTOBKY
00yYaroImuxcst K OCBOEHUIO MPO(HeCCHOHAIBHOTO MOLYJISL POrPaMMBbI ITOATOTOBKU CHELATUCTOB
CpEIIHETO 3BEHa M0 CHEeLUaTbHOCTH U OBJIAZICHUIO HPOheccuonanbHbIMu KOMREMEHUUAMU:

[1K 1.3. BonoasHsTh TpeOOBaHUS HOPMATUBHO-TEXHUYECKOW TOKYMEHTAIlMH 110 OpraHU3aluu
9KCIITyaTalluy MallliH IPU CTPOUTENIbCTBE, COJEPKaHUU U PEMOHTE J0POT;

[1K 2.1. BbINOAHATH periaMeHTHble paboThl MO TEXHUYECKOMY OOCIYKUBAaHUIO M PEMOHTY
MOIbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIUH U OOOpPYIOBAaHUS B COOTBETCTBUU C
TpeOOBaHUSAMH TEXHOJIOTUYECKUX MPOLIECCOB;

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

A Taxoxke GOpMUPOBAHUIO 0OUUX KOMNEMEHYUIL.

OK.01 - BroiOupars cnocoObl pemeHus 33aa4  Npo(ecCHOHANBHON  J1eSTeNbHOCTH,
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK.02 - OcymiecTBiATh MOUCK, aHAINW3 M WHTEPIpPETAlMi0 WHPOpMAIUY, HEOOXOAUMOMN s
BBITNIOJTHEHUS 3a/1a4 MPOPECCUOHATBHON e TeNIbHOCTH;

OK.03 - [InaHupoBaTh M pEANTHU30BHIBATH COOCTBEHHOE MNPO(PECCHOHATBHOE M JMYHOCTHOE
pa3BUTHE..

OK.04- PaGoTtaTe B KOJUIEKTUBE U KOMaHJE, Y3PPEKTUBHO B3aUMOJIEHCTBOBATh C KOJUJIETaMH,
PYKOBOJCTBOM, KJIMEHTAMH

Brimonnenue o0yyaromuxcsi IpakTUYeCKUX U J1a00paTOPHBIX paboT Mo y4eOHOW IUCIUIUINHE
« OIIII.03 DyekTpoTEXHUKA U DJIEKTPOHUKA) HAMPABJIEHO Ha:



- 0000mIeHNe, CHCTEeMaTH3AIMIO, YIUIYOJICHHE, 3aKpeIUICHHE, Pa3BUTHE U JICTAIH3AIUI0
HOHy‘IeHHBIX TCOpeTI/I‘-ICCKI/IX 3HaHHﬁ 110 KOHKpCTHLIM TEMaM yqe6H0171 JUCHUITINHBI,

- QopmupoBaHHWE YMEHHWU NPHUMEHSITH IIOJYYCHHBIC 3HAHUS Ha TPAKTHKE, pPEaTH3aIdio
CINHCTBaA I/IHTCJIJIGKTyaHBHOf/'I nu HpaKTI/I‘IeCKOf/’I JACATCIIbHOCTH,

- (hopMHpOBAHKE U Pa3BUTHEC YMEHUI: HAOJI0IaTh, CPABHUBATh, COIMIOCTABIIATh, AHAJTM3UPOBATD,
JIeNIaTh BBIBOJIBI U OOOOIICHHUS, CAMOCTOSATEIBHO BECTH WCCIICIOBAHUS, TOJIH30BATHCS PATUIHBIMU
pHeMaMH U3MEPEHU, 0QOPMIIATh PEe3y/IbTaThl B BUC TA0JIHUII, CXeM, TPaUKOB;

- IPUOOpPETEHNE HABBIKOB PAaOOTHI C Pa3IMYHBIMU MPUOOpaMH, anmapaTypoil, yCTaHOBKaMH U
JPYTHMH TEXHHYCCKUMHU CPEJCTBAMHU JIJISl IPOBECHHS OIBITOB;

- pa3BUTHE WHTE/UICKTYAIbHBIX YMEHHHA Yy OYIyIIUX CICIUAINCTOB: aHATUTHYCCKHX,
[IPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPA0OTKY IPH PEIICHUU ITOCTABJICHHBIX 3aJa4 MPO(PEeCCHOHAIBHO 3HAYMMBIX KadecTB,
TaKHX KaK CaMOCTOATCIIbHOCTh, OTBETCTBECHHOCTh, TOYHOCTbD, TBOpquKaH HWHUIIMATHUBA.

[TpakTrdeckre W Ja0OpaTOPHBIC 3aHATHS MPOBOMATCSA IOCIIE COOTBETCTBYIOIICH TEMBI, KOTOpas
o0ecIieunBaeT HATMYKE 3HAHUH, HEOOXOMUMBIX IS €€ BBITOIHEHMS.



2INIEPEYEHb NIPAKTUYECKUX/JIABOPATOPHBIX 3AHATHUI

O111.03 «QJEKTPOTEXHHUKA U DJIEKTPOHUKA»

Pasznesbl/TemMbl TeMmbl Kosnyectn Tpeoosanusa ®I'OC
NPaKTHYeCKUX/J1a00paToOpH 0 4acoB C1io
bIX 3aHATHI (ymertn)
Pazmen 1. DJIEKTPOTEXHUKA 30
JlaGopaTopHnas padora Ne 1. 2 Y01.2;¥01.6; ¥02.2
N3yuenue coenuHeHUI ;¥02.5;¥02.6; Y03.2;
PE3UCTOPOB U MPOBEPKA V04.8;¥04.5;¥1.;¥2.;Y3;
3akoHoB OMa u Kupxroda V4.
Tema 1.2.
Jaextpuueckne menu | [Ipakrudeckoe samsitue Nel. 2 V01.2;¥01.6; ¥02.2
MOCTOSIHHOI'O TOKA Pacuer snekTpuyeckux neneu ;¥02.5;¥02.6; ¥03.2
MOCTOSIHHOTO TOKa
Tema 1.4. JlaGopaTtopnast pabota No2. . 2 YV01.2;¥01.6; ¥02.2
dunexkTpudeckue nenu | Mccnegosanue ;¥02.5;¥02.6; ¥03.2;
NMepeMEeHHOr0 TOKa Pa3BETBICHHOM 1NN V04.8;¥04.5;¥1.;¥2.;Y3;
MEPEMEHHOTO 0JJTHO(A3HOTO VY4.
TOKa
[IpakTrueckoe 3anstue Ne2. . 2 V01.2;¥01.6; ¥02.2
Pacuer nepa3BeTBiIeHHOM ;Y02.5;¥02.6; Y03.2
[[ENU MEPEMEHHOTO TOKA C
AKTUBHBIM, HHIYKTHBHBIM U
€MKOCTHBIM DJIEMEHTaMU
JlaGopaTtopnast pabota Ne3. 2 V01.2;¥01.6; ¥02.2
HccnenoBanue TpexdazHoit ;¥02.5;¥02.6; ¥03.2;
HEMU TTPU COCTMHEHUH V04.8;Y04.5;V1.;¥2.;V3;
IIPUEMHUKOB «3BE301» V4.
[IpakTuueckoe 3anstue Ne3. 2 V01.2;¥01.6; ¥02.2
Pacuer Tpéxdasznoit nenu :¥02.5;¥02.6; Y03.2
MIPU COETMHEHUU «3BE3/I0i»
Tema 1.5. JlaGopaTopnast pabora Ned. 2 V01.2;¥01.6; ¥02.2
DJleKTpHYeCKHe IToBepka U3MEPUTEIILHOTO ;¥02.5;¥02.6; ¥03.2;
H3MepeHus U npubopa V04.8;Y04.5;V1.;¥2.;Y3;
3JIEKTPONU3MEPHUTEIbH V4.
ble IpUOOpPbI
Tema 1. 6 [TpakTudeckas pabota Ne4 2 V01.2;¥01.6; ¥02.2
Tpanchopmartopsl Pacuér napamerpos ;¥02.5;¥02.6; ¥03.2
o1HO(a3HOTO
TpanchopmaTopa
Tema 1.7 JlaboparopHas pabota Ne5. . 2 V01.2;¥01.6; ¥02.2
JIeKTPpUYeCKUue UccnenoBanue paboTsl ;¥02.5;502.6; Y03.2;
MAaIIUHBI Tpex(}a3HOro aCHHXPOHHOTO V04.8;¥04.5;
NMepeMeHHOr0 TOKA. 3JIEKTPOJIBUTATES. V1.;¥2.;¥3;V4.
JileKTpHYeCKHe
MaIINHBI [TpakTuyeckas padora Ne5 2 Y01.2;¥01.6;

MOCTOAHHOI'0 TOKA

Pacuer napamerpos
JIBUTaTeIe MOCTOSHHOIO

¥02.2;¥02.5;Y02.6; ¥03.2




TOKa ¢ OOMOTKOM
napajyIeIbHOTO BO30YKICHUS

UTOI'O 20

[Ipu 3aounoii ¢opme oOyueHHs mnpakTHueckue 3aHsaTHS Ne 1-Ne§ mpopabaTeIBaroTCS
00Y4arOIIMMHUCS CAMOCTOSITEITEHO

3SMETOAUYECKHUE YKA3AHUS

Tema 1.2.
JJleKTpUYeCKHe el MOCTOSTHHOT0 TOKA.

JlaGopaTopHoe 3ansitue Ne 1
HN3y4deHnue coeqnHeHnid pe3UCTOPOB M NpoBepka 3akoH0B OMa u Kupxroga

Iesb: onbITHas MPOBEpPKa COOTHOLIEHUH 3JEKTPUYECKUX BEIMUYUH MPH MOCIEI0BATEIBHOM U
napauiCJIbHOM COCAUHCHUH TPUEMHUKOB BJIGKTpI/I‘{eCKOfI OHEPIrUun

Beimosiaue padory, Bel Oynere:

ymembo:

Y01.2 aHanu3upoBath 33a9y U/WIKA TPOOJIEMY H BBICIATEH €€ COCTaBHBIC YaCTH;

Y01.6 onpenenuts HEOOXOUMbBIE PECYPCHI;

¥02.2 onpenenars HeoOX0UMBbIE UCTOYHUKU UHPOPMALUY;

Y02.5 BoiiensaTh Hanboiee 3HaYMMOe B IiepeyHe HHPOpMaIHH;

¥02.6 oneHUBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3Y/IbTaTOB IIOUCKA,

Y03.2 npuMeHsITh COBPEMEHHYIO HayYHYIO MPOPECCUOHANBHYIO TEPMUHOIOTHIO;

VY04.5 ncronb30BaTh KOMMYHHUKAI[MOHHBIE HABBIKU MTPHU pabOTE B KOMAHJIE ISl YCIIEIIHON
paboThl HAJI TPYNIIOBBIM PELIEHUEM MPOOeM;

Y04.8 a¢dextuBHO paboTaTh B KOMaH/IE;

V1. monb30BaThcs U3MEPUTENBHBIME IPUOOPAMH;

V2. u3aMepsTh napameTphbl MEKTPUIECKUX Merneit anekrpoodopynoBanus JCM;

V3. npou3BOIUTH [TOO0P NEMEHTOB IEKTPUUYECKHX LIETIEH U AIEKTPOHHBIX CXEM;

V4. cobmoaaTh Mepbl 6€30IaCHOCTH MPU pabOTE C NEKTPOOOOPYIOBAHUEM U
ANEKTPUYECKUMU UHCTPYMEHTAMU;

MarepunanbHoe obecrieyeHue:

Hctounuk mnoctossHHOrO Toka Ha 250 B; snexTpousmepuTenbHble MPHOOPHI; JTaMIOBBIN
peocTar; COeUHUTENbHbIE TPOBOJIA.

3aganme: 1. 1OpoBepka OCHOBHBIX COOTHOLIEHUH MEXJIYy TOKOM, HaNpsOKEHUEM U
COINPOTHUBIIEHUEM MPU MOCIIET0BATEIHHOM U MapaieIbHOM COETUHEHUH 3JIEKTPONPUEMHUKOB.

Kparkue TeopeTnyeckue cBeieHU:

1. Jomyck k paboTe: BXOJHOW KOHTPOJIb B BUI€ (PPOHTAIBLHOTO OIpoca:

- KAKO€ COEIMHEHNE HA3bIBAIOT I10CJIEI0BATEIBHBIM?

- 3ak0H OMa 7151 yJacTKa enu

- Kak omnpezensieTcs oOliee COMPOTHBIEHUE LENU C IOCIeNI0BaTEeIbHBIM COEIUHEHHEM
3JIEMEHTOB?

- KaKO€ COe/IMHEHHE HA3bIBAETCS NapaJlieIbHbIM?

- popmynupoBka nepBoro 3akoH Kupxroda mis y3ma

- YTO HA3bIBAETCSl Y3JIOM, BETBbIO, KOHTYpOM?

- OCHOBHBIE COOTHOIIEHHS MEXAYy TOKOM, HaIpsSHKEHHMEM U COINpPOTUBIECHUEM IpHU
napajuieJIbHOM U MOCIEA0BATEIbHOM COEIMHEHUH.

2. COopKa dIEKTPUUECKHUX CXEM.

IMopsinok BHINOJIHEHHUS PadOTHI:




1. O3nakomMuThess co cxemoi (puc.l) TmOCIenOBaTeNIbHOTO COCAMHEHUS W IPOBEPHUTH
NPaBUIBHOCTb COCMHEHUSI.

2. C paspenieHus npemnojaBaTelis BKIIOYUTh B CETh, U YCTAaHOBUTH 3aJaHHOE HaIpsLKEHUE,
KOTOpPOE€ BO BpEMs OMbITa MOJAEPKUBACTCS MOCTOSHHBIM. [lomakirodass BOIBTMETp (IIOOYEPETHO)
napajuieIbHO KaKIOMY NIPHUEMHHUKY, M3MEpUTh majeHue HampspbkeHuid Ujp, Up, Uiz, Tlokazanus
aMIepMeTpa U BOJIbTMETpa 3aHECTH B Tabuuiyl

® HT L . .
K1 ¥ @ &
H2 ] s ow
X & ®
K2 ]
H 3 b w ow
® ® &
K3
Pucynok 1. Cxema nocneoBaTeabHOr0 COEIMHEHUS TPUEMHUKOB
Ta6muma 1. IlocnenoBarebHOE COSTMHEHHE AIICKTPOIIPUEMHUKOB
N3mepeno Beruucneno

0011 1 2 3

00111

o011 1 2 3 00111

M

M

M

M

3. IlpousBectu BeluKciaeHUs. CpaBHUTH pe3yJbTaThl IOJyYEHHBIX JaHHBIX.

4. Cpenatb BbIBOJ. O3HAKOMHUTBHCS CO CXEMOW NapajuIeIbHOTO COEAMHEHUS MPUEMHHUKOB
(puc.2). CoOpatb cxeMy, IPOBEPUTH MTPABUIBLHOCTD BKIIOUCHHS.

5.C pazpenieHuss pyKOBOJAWTENS BKIIOYUTH CXEMY, YCTaHOBHUTH HampspkeHue. [loodepemHo
BKJIIOYAsl Ka)KJI0€ U3 CONPOTUBIICHUI U3MEepUTh TOK BeTBell. [lokazanus amnepmerpa U BOIbTMETpa
3aHECTH B TabnuIly.2.

® H
U Lal a2 L3
K1 ¥ & &
H 2 Lad L6 L6
¥ ¥ &
K2
H3I ® ® ®
K3
Pucynok 2.Cxema napaJuieIbHOTO COE€IMHEHUS MPUEMHUKOB
Tabnuia 2.CxeMa napajieIbHOTO COSTMHEHUS IPUEMHUKOB
M3mepeHo Brrunciieno
061 1 2 061 2 3 00. 1 2 3 o011
M (M |M |T |T |T |T

6.I1IpousBecTr BerurciieHus. CpaBHUTH PE3yJbTAThI MOJTYUYCHHBIX JTaHHBIX.
7.CnenaTh BBIBOI



dopma npeacTaBJieHus pe3yabTarTa:

COCTABJICHHE OTYETa U OTBETHI HA KOHTPOJIbHBIE BOMPOCHI MPHU 3aILUTE:

B dem cxonctBo 1 paznuuune 3akoHa Oma JJisl ydacTKa ey U BCer 1ernu?

[Touemy nmns ompeneneHuss 3/IC UCTOYHMKA TOKA C MOMOIIBIO BOJBTMETpPA HEOOXOIUMO
Pa30MKHYTH LIeNb?

UYro (usnuecku BeipaxkaeT nepBblid 3akoH Kupxroda?

CdopmynupoBaTs BTOpoii 3akoH Kupxroda, 3anucars ero B MaTeMaTuyeckoit popme.

MoskeT JIn CONPOTHUBIICHHE Y4YacTKa JIBYX MapaJijIeIbHO COCIUHEHHBIX MPOBOJAHUKOB OBIThH
OoJplie (MEHBIIIE) JTI000TO U3 HUX?

Kputepuu onenkmu:

—«OTIUYHOY - TEOPETUUECKOE U MIPAKTUUECKOE COJEPIKaHHE TEMbl OCBOEHO MOJIHOCTHIO, 03
npo0eoB, yMeHHs c(hOpMHUPOBaHBI, BCE MPEIYCMOTPEHHbIE TEMOH ydeOHbIC 3a/IlaHHS BHIIOJIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLEHEHO BBICOKO.

—«XO0pomIo» - TEOPETUIECKOE M MPAKTUUECKOE COJIEPKAHUE TEMBI OCBOCHO IOJIHOCTHIO, 0e3
npo0esioB, HEKOTOpbIE YMEHHs C(HOPMUPOBAHBI HEIOCTATOYHO, BCE IPEIyCMOTPEHHBIC TEMOIl
ydeOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHUI BBITIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIEHO» - TEOPETHYECKOE U NPAKTHYECKOE COJEPKAHUE TEMBI OCBOCHO
YaCTHMYHO, HO TPOOEJBbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOIUMbIEe YMEHHUsS paboThHI C
OCBOCHHBIM MAaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOMU
y4eOHBIX 33aHUH BHIITOJHEHO, HEKOTOPBIE M3 BHIMOJIHEHHBIX 33JaHUI COJIepKaT OIINOKH.

—«HeynoBIeTBOpUTEIEHO» - TEOPETUYECKOe ¥ TPAKTUYECKOE COICpKaHHWE TEMBI  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJHEHHBIE YUeOHbIC 3aaHUs COAEPIKAT
rpyOble OIIMOKH.

IIpakTuyeckoe 3ansaTue Ne 1
Pacuer 3jieKTpHUYeCKHX Lene MOCTOSHHOI0 TOKA

IIe.m;: Hay‘lI/ITBCSI MMPOU3BOAUTDH PACUCT SJICKTPUUCCKUX LIETIeH .

Beinosinus padory, Bl Oynere:

ymemup:

VY01.2 ananu3upoBath 3a7a4y W/ HId IpoOIeMy U BBIIETATh €€ COCTaBHBIC YacTH;

Y01.6 onpenenuth HEOOXOIUMBIE PECYPCHI;

VY02.2 onpenensate HEOOXOUMbIE HCTOYHUKH HH(OpMAIIUH;

VY 02.5 BbaensaTh Hanbosiee 3HaYNMOE B IepeyHe HHPOpMaIUH;

¥ 02.6 ouieHMBaTh MPAKTUYECKYIO 3HAUMMOCTb PE3yJIbTAaTOB ITOUCKA;

VY 03.2 npuMeHsTh COBPEMEHHYIO HayYHYIO MPOPECCUOHANBHYIO TEPMUHOJIOTHIO;

MarepuanbHoe oOecnedenne: KapTouku HHAMBUAYATBHOTO 33JaHUS, METOJAMYECKUE
yKa3aHUs

3aganme:

1 . Ilens mMOCTOSIHHOTO TOKA CO CMEIIAHHBIM COSAMHEHNEM COCTOHT M3 YEThIPEX pe3nucTopoB. B
3aBUCUMOCTH OT BapHaHTa 3a/laHbl: cxeMmMa Ienu (M0 HOMepy pHCYHKa, MpuiIokeHue 1),
conpotuBiieHus pe3nuctopoB R, Ry ,R3 Ry, Hanpspkenne U, Tok | mnm momtHocTs P Beeit enu.

OnpeaenutThb: 1) HKBUBAJIEHTHOE COMPOTUBICHUE LETH R,; 2) TOKHU, TPOXOASIINE Yepe3
Kaxnpii pesuctop li, lo, I3, |4 Pemenne 3amaun mpoBepuTh, MpUMEHUB TIEPBBINA 3akoH Kupxroda.
JlaHHBIE I CBOETO BapuaHTa B3ATh M3 TaOIUIb 1.1.

Tabnuna 1.1 BapuanTsl 3ananuit

Homep | Howme | Ry, | R, | Rs, | R, | ulLP, |




BapHAaHTA p pucyika | Om ,OM 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 3) 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 3) 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 TCOPETHYECCKUE CBCACHUA: Pemenne manHOM 3agayuu Tpe6yeT 3HaHUA OCHOBHBIX
3aKOHOB IOCTOAHHOT'O TOKa, IMPOHU3BOAHBIX q)OpMYJ'I OTUX 3aKOHOB M YMCHHUSA HX HNPUMCHATH IJIA
pacucTa 3JICKTPUICCKUX LIETIEH CO CMENIaHHBIM COEIMHEHUEM PE3UCTOPOB.

HOpﬂ}IOK BbIINNOJTHCHHU A paﬁoTl)I: Hepez[ PCUICHHUEM 3a/ia4i CBOCTO BapHaHTa PEKOMCHAYCTCA
CIIC pPa3 O3HAKOMUTHC € pCIHICHUEM IIpUMEpaA

U.-z__

Onpenenursb:
SKBUBAJICHTHOE CONPOTHUBJICHUE Lenu RoK, 2) TOKH, MPOXOISAIIME Yepe3 KaKIbIil pe3ucTop.

Meroauky W TOCIIEIOBATEIbHOCTh JCUCTBUU MpHU
pElIEHUH 33/1a4 CO CMEIIAHHbIM COEIMHEHUEM PE3UCTOPOB
paccMOTpHM B O0IIIEM BU/JIE HA KOHKPETHOM MIPUMEDE.

1. BemmuceiBaeM ycnmoBue 3aaaud  (cojaepikaHue
YCJIOBUM 3aJlad BBINUCHIBATH MPUMEHUTEIBHO K CBOEMY

BapHaHTYy).
VYcnoue 3amaun. llems IOCTOSSHHOTO TOKa €O
CMEIIAHHBIM  COEAUHEHHUEM  COCTOUT M3  YEThIpeX

pesucTtopoMm. 3amaHbl cxema IenH (puc.
COIPOTUBIIEHUHN PE3UCTOPOB:

R1 =30 Om, R2 = 20 Om, R3 =3 OM, R4= 5 Om,
MoInHocTh nenu P =320 Br.

1), 3HaueHHs
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Perienue 3a1aun npoBepuTh, IPUMEHUB MEpBbIN 3ak0H Kupxroda.
BreimuceiBaeM W3 YCIOBUH TO, YTO JIaHO W HYXHO OIPEACIUTh B BHUIAE OYKBEHHBIX
0003HAYECHHUH ¥ YMCIIOBBIX 3HAUCHUH.
[Iponymaem maH (TOPSAIOK) pEIICHHS, MOAOUpas TPH HEOOXOJUMOCTH CIPABOYHBIN
Marepuail. B HameM ciyyae npuHUMAEM TaKOM NOPSIAOK PELIEHUS:
1) HaxoJauM SKBHBAJEHTHOE COIPOTHBIICHUE LIEITH
R« = R12 + R34, 20e R12 = R1- Ro/(R1 + Ry) — napannensnoe coedunenue,
R34= R3 + R4y — nocnedosamenvrnoe coeounenue,
2) o6o3naunm Toku l1,l5,13,14 Ha (puc. 1) cTpenkaMu U onpeaenTuM X 3HAYCHUS U3 POPMYIIBI
MOIITHOCTH:

2 —1 —
P=I"R,—I= \/W I =1,=1,rak xKak npu nocnuen0BaTeILHOM COSAMHEHUN OHU OJTHU

.
U TC XK€, a L= U12/R1; I,= U12/R2, 20e Ui, = 1R1»

4. BreimonHsiem pemieHue, He 3a0bIBas HyMEpOBaTh M KPAaTKO OIMKCHIBAThH JICHCTBUS.
VIMeHHO Tak pelieHbl BCe TUIIOBBIE TPUMEPHI TOCOOUSI.

OTCyTCTBHME THUCHMEHHBIX TIOSCHEHUH MJCHCTBHIA TPUBOJUT K HEMOJHOMY TOHHMAHHUIO
pelieHus 3a1a4, ObICTPO 3a0bIBACTCA.

o.. BoinonHsieM mpoBepKy pelleHHs  CIEAYIOIIMMH  crnoco0aMu: a) JIOTUYHOCTh
MOJIyUYEHHUsI TaKoro pe3ynbrara; 0) mpoBepka pe3yabTaTOB C MPUMEHEHHEM IEPBOrO M BTOPOTO
3akoHa Kupxroda.

OOBsACHIUM HEKOTOPBIE CITIOCOOBI MPOBEPKHU PE3YIBTATOB PEIICHUSI.

[Ipumenenue nepsoro 3akona Kupxrodga.

dopMynupoBKa 3aKoHA: anredpanyeckas CyMMa TOKOB B Y3JIOBOW TOYKE pPaBHA HYIIIO.
MaremMaruueckast 3amuch Il y3Jia O CXeMbl LIeTTH PUCYHOK 1:

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

[Tpumenenne Broporo 3akoHa Kupxroda.

@opMyIHpOBKAa 3aKOHA: BO BCSIKOM 3aMKHYTOM KOHTYpe OSJIEKTPHUYECKOW  Ienu
anredpandeckas cymma JJIC Y E paBHa anrebpanueckoil cymme majeHuid HampsbkeHud ) |I'R Ha
OTJICTBHBIX COTIPOTHBIICHUSX 3TOTO KOHTYPA.

B 3amknyTOM KOHType (puc. 1) mpunoxkenHoe HampspkeHue U (anamormuyno J/IC mpu
BHYTPEHHEM COIMPOTUBIICHUN HCTOYHHUKA TOKA, PABHOM HYIIIO) U TIAJCHUS HAMIPSHKCHUS

Uio=1-Rq; U3: |R3 ulUs=1Ry

O06x0/1s1 KOHTYp O HaIpaBJIEHUIO TOKA (B JIaHHOM CJIydae 10 4acOBOM CTpEJKE), COCTaBUM
ypaBHEHHE 10 BTOpoMy 3akoHy Kupxroda:

U=U+Us+ Uy

[Toncuer Oamanca wmomrHOcTH. OOIIas MOIIHOCTH IIEMM paBHA CyMME MOIIHOCTEH Ha
OTJICTBHBIX PE3UCTOPAX.

s cxemsl nienu (puc. 1) P = P1+ P, + P3 + P4 Tak kak P = 1°R wmu

P=U%R, mo P="11Ry+ I%Ry+ I53Rs + IRy unu

P= U212/R1 + U21 2IR, + U23/R3+ U24/R4.

Ecim mpoBepky pemieHuss MPOBOAWTH ITyTeM CpPaBHEHUS PE3YJIbTATOB PEIICHHS JPYyTUMHU
crocobaMu, TO B JaHHOM cllydae BMECTO OIpe/eieHus ToKa u3 GopMyinsl P = I>RoK MOXKHO GBLIO
HalTH HalpsHKEHHE

U=,/PR, usP=U*R,,

a 3areMm | = U/R,, mo popmyie 3akona Oma.

ITpumep 1. Ha pucynke 2 n3o0paxeHa 3JIeKTpUUECKas LeNb CO CMEIIaHHBIM COeTMHEHUEM
pe3ucTopoB. M3BecTHBI 3HAUCHUSI CONTPOTHBICHUHN pe3ucTtopoB R1 = 3 Om, Ry= 10 Om, R3 = 15 Om,
Rs = 1 Owm, nanpsoxkenne U = [/0 B u Bpems pabotel nenu t= /0 u. OnpenenuTb TOKH,
MPOXOSAIINE Yepe3 Kaxk bl pesuctop ly,12,13,14,

OOIIyI0 MOIIHOCTH IIETH
P u pacxon snepruu W.

ufl

— A
S y R!

Ron

it
el
—

1=1, I=11A




Pemenue 1. OOGo3HAUMM CTpETKaMU TOKH, IMPOXOMSAIIUE UYepe3 KaxIbIi pPEe3ncTop ¢
YYETOM UX HampaBlieHUs (CM. puc. 2).

2. OnpenenuM 001Iee YKBUBAUICHTHOE COMPOTHBICHHUE IIETIH, METOJ TOJCUYeTa KOTOPOro s
LENA CO CMEIIAHHBIM COEIMHEHUEM PE3UCTOPOB CBOJUTCS K IIOCIIEIOBATEIBHOMY YIPOLIEHUIO
CXEMBI.

Conporusnenus R, u Rz coeaunens! napamiensHo. Haiinem obiiiee conpoTUBICHHUE MPU TAKOM
coequnenun: 1/Ry;3=1/R,+1/R3. mnpuBoms Kk oOmeMy 3HaMEHATeN0, TMOIyduM R; 3=
RoR3/(Ro+R3)=10-15/(10+15)=150/25=6 Om

Teneps pesuctopsl Ra3,R1,Rs coemmHensl mocienoBarenbHO, MX O0OIIEe CONMPOTHUBICHUE
R,e=R1+R23+Rs=4+6 = 10 Om.

D10 o0I1ee COMPOTUBJICHUE, BKIOYEHHOE B L€ BMECTO YETHIPEX COMPOTUBIICHUM CXEMBI
puc. 2, mpu TaKOM K€ 3HAUCHUM HANpsDKEHHS HE W3MEHUT Toka B uenu. [lostomy 3T0
COIMPOTHUBIICHUE Yallle HA3BIBACTCS OONIMM SKBHBAJIICHTHBIM COMPOTUBJICHHEM IICH WA MPOCTO
AKBUBAJICHTHBIM (puC. 4)

3. ITo 3akony OMa JuTsi BHEIITHETO y9acTKa IEH OMPEICITHM TOK

I= U/R,x=110/10=11 A.

4. Haitnem Toku, mpoxoasiiue 4epes3 BCe pe3ucTOphl.

UYepes pesuctop R; mpoxoaut Tok |1 =I.

Uepes pesuctop R4 nmpoxoaut Tok l4 =I.

Jlnia onpenienieHusi TOKOB, MPOXOIAIINX Yepe3 pe3ucTopsl Ry v R3, HY)KHO HalTH HalpsHKEHUE
Ha mapasuieibHOM ydacTke Ujp3.OTo HanmpspkeHre MOKHO onpeneuTh AByms criocobamu: Us= IR; 3
=]]-6=066B umu U23 =U- |R1- |R4 ==U-1| (R1+R4) =110 -11(3+ ]):663.

[To 3akony Oma JjIsl TapaJiIeIbHOro ydacTka enu Haiaem lo,= Uys /Ry = =66/10 = 6,6 A4; |3
=U;,3/R3 =66/15 = 4,4 A vnu, npumMensist iepBolii 3aKkoH Kupxroda, momyunm Iz=1-1,=11- 6.6 =
4,4 A.

Haiigem o011yro MOITHOCTD 1EMH:

- o

=Ul =110-11=1210 Bm = 1,21 xBm.
Ornpenenum pacxo]l SHEPTUH:
=P-t=12110 = 12,1 kBm- u.
BBIHOJ'IHI/IM npOBepKy peIJ_IeHI/I}I 3aa4n OIINCAHHBIMU paHee CHOCO63.MI/II a)
poBepUM OajaHC MOIIIHOCTH
P =P+ Py + Py +P; = I4R; + I%R+ I%3R; + IR = 11% - 3 + 6,6°-10+ 4,4%- 15+ 11% -] =
363 + 435,6 + 290,4+121 = 1210 Bm;
1210 Bm= 1210 Bm;

~so

0) JUISL Y3710BOM TOUKH A cXeMbl (puc. 2) mpuMeHUM nepBbiit 3akoH Kupxroga: | =1, +
I3=11=06,6 +4,4;

11A=11A4;

B) COCTaBUM YpaBHEHHE IO BTOpoMy 3akoHY Kupxroda, o0Xoast KOHTYp LEHH Io

4acOBOM CTpEJIKE,
U=U;+ Uz +Us=IR1+ 1IR3 +1R4 110=11- 3+ 11-6+11-1110B=110B.
Bce crmoco0b1 mpoBepky MOATBEPKAAOT MPABIILHOCT PEIICHUS 3aa4UH

Ilopsinok BbINOJIHEHHS PadOTHI :
1. Pemenue 3aauu o MHAMBUAYAJIbHOMY 33JJaHUIO.

®opma npeacrasiieHus pesyjbrara: CBOEBPEMEHHO U MPABUIIBHO BHIIIOJHEHHBIE PACUETHI
Kpurtepun onenkmn:
—«OTIN4HOY - TEOPETUYECKOE U MPAKTUYECKOE COJEPKAHNE TEMBI OCBOCHO MOJHOCTBIO, 0€3

po0enoB, yMeHUsI CPOPMUPOBAHBI, BCE MPETyCMOTPEHHBIE TEMOW yueOHBIE 3a/IaHUsI BHITIOJHEHHI,
Ka4eCTBO UX BBIITOJIHEHHUS OLICHEHO BBICOKO.
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—«XO0pOoIIO» - TEOPETHUECKOE U MPAKTUUECKOE COJEPKAaHHE TEMbI OCBOCHO IOJHOCTHIO, 03
po0OesIoB, HEKOTOpble YMEHHs c(OpMUPOBaHBI HEIOCTATOYHO, BCE IPENYCMOTPEHHBIE TEMOMH
yueOHbIe 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 3a/JAHUI BBIMIOJIHEHBI C OIINOKAMH.

—«Y IOBIIETBOPUTENIBHO» - TEOPETUYECKOE M IPAKTHYECKOE COIEP/KAHUE TEMBI OCBOCHO
YaCTUYHO, HO IPOOENbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOAMMbIE YMEHMs paboThl C
OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOMU
yueOHBIX 3aJJaHUI BBIITOJHEHO, HEKOTOPBIE U3 BBIMOIHEHHBIX 3aJJaHUH COlepKaT OINOKY.

—«HeynoBi1eTBOPUTENBHO» - TEOPETUYECKOE U IPAKTUYECKOE COACpKAHHE TEMbI  HE

OCBOEHO, HEOOXOIUMBbIC YMEHUsI He C(HOPMHUPOBAHBI, BBHIIIOJHEHHBIC yUCOHBIE 3a/JaHUS COJEPKAT
rpyOBI€ OIITHOKHU.

CamocrosiTesibHass paGora: Pacuernas paborta: «Pacuer ANEKTPUYECKUX IIeNel
MOCTOSIHHOTO TOKay. OmnpeneineHrne 3KBUBAJIEHTHOTO CONMPOTHUBICHHS lenu. HaxoxkneHue TOKOB,

OPOXOAALIMX Yepe3 Kaxablii pe3ucrop. llpoBepka MNpaBUIBHOCTH pPAaCcyYeTOB C IPUMEHEHHEM
3akoHOB Kupxroda

Tema 1.4. DiiekTpUYecKHe LEeNU MePEeMEHHOT0 TOKA
JlaGopaTopHoe 3ansaTHE No 2
HccnenoBanue pa3BeTBIeHHOM 1eNH NlePeMEHHOr0 0AHO0(a3HOro TOKa
Iesb: n3ydyeHue CyIHOCTH MPOLECCOB, MPOUCXOAIIUX TP OOMEHE PEaKTUBHOW 3HEprue
B CHCTEME «T€HEpaTOP-AJIEKTPONPUEMHUK», H3YUEHUE BIUSHUS PEAKTUBHBIX 3JEMEHTOB Ha
KO2(DPHUITMEHT MOIITHOCTH.

Boinoinus padorty, Bel Oynere:

ymemb:

VY01.2 ananu3upoBaTh 3a7a4y W/ UK TPOOJIEMY U BBIJEISTH €€ COCTaBHBIC YaCTH;

Y01.6 onpenenuTs HEOOXOAUMBIE PECYPCHI;

¥02.2 onpenensitb HEOOXOIMMbIE HCTOYHUKU MH(POPMAIINK;

VY02.5 BeiaensaTh Hanbosee 3HauuMoe B IiepevyHe HHPOpMaLUY;

¥02.6 onieHMBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3YJIbTaTOB MIONCKA;

VY03.2 npuMeHsTh COBPEMEHHYIO HayYHYIO TPO(HECCHOHATBHYIO TEPMUHOIOTHIO;

VY 04.5 ncronb30BaTh KOMMYHUKAIIMOHHBIE HABBIKK ITPU pab0OTe B KOMaH/E JUIsl YCIEIIHON
paloThI HaJ| TPYNIIOBBIM PELIEHUEM MPOOIeM;

V04.8 a3¢dhexTuBHO paboTaTh B KOMaHIE;

V1. noap30BaThCs U3MEPUTETBHBIMU NTPHOOpaMH;

V2. u3MepsTh apameTphl IEKTPUIECKUX 1enei anekrpoodopynoBanus [JCM;

V3. npou3BOIUTH OJIO0P HIEMEHTOB IEKTPUUECKUX LIETIeH U AJIEKTPOHHBIX CXEM;

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

Marepuanbnoe obecnieuenune: Vctounuk Toka Ha 250B; anekrponsmepureabHbie IPUOOPHI;
JAMIIOBBIA  peocTaTr; KaTyllka HMHIYKTUBHOCTH, Oarapes CTaTUYEeCKUX  KOHJEHCAaTOPOB,
COEIMHUTEIIbHBIE TPOBOJIA.

3agaHue: OnpeneNuTh BIMSHUE PEAKTUBHBIX 3JIEMEHTOB, BKIIOYAEMbIX B LIETIb IEPEMEHHOTO
TOKa Ha KO3(PUIMEHT MOIIIHOCTH

Kparkue teopernueckmne cBeneHusi: [Ipu ompeneneHnn napameTpoB LENU NEPEMEHHOTO
TOKa HEOOXOMMO HCIOJIb30BaTh CIEAYIONINE pacyETHbIe GOPMYIIbI:

1. S=U-I 4. R=Z-cose
5 COS¢:E 5. X=Z smfo

S 6. Q=U:1I:-sing
3.z
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rae R— akTuBHOe compoTtuBienue, Om;
X — peakTUBHOE CONIPOTUBJIEHHE (MHAYKTUBHOE, EMKOCTHOE), OM;
Z — nonHoe conpoTtusienue, Om;
P — akTuBHAs MOIIHOCTH, BT;
Q — peakTHBHasi MOIIHOCTH, Bap;
S - moyHas MOITHOCTh, BA;
U — nanpsbxenue, B;
| —Tok, A.
ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. lomyck Kk paboTe: TECTOBBI KOHTPOJIb
2. O3HaKOMUTBCS ¢ 000pyI0OBaHUEM U ITpUOOpaMH, COOpaTh CXEMY COIJIaCHO pUCYHKaA 1 a).

150 B
T

a) 0) B)

Pucynok 1 Cxema pa3BeTBIEHHOM LIeNMU 0JHO(A3ZHOTO MEPEMEHHOT0 TOKa

3. Tlocnme mpoBepkH cXeMbl IpenojaBaTeleM, BKIIOUUTh YCTaHOBKY. Iloka3zaHus
ANEKTPOU3MEPUTEIBHBIX MPUOOPOB 3anucarh B Tadnuiy 1.

4. CoOpaTe cXeMy COIJIaCHO pHCYHKY 10) (KaTymKky HHJIYKTMBHOCTH TOJAKIIIOYUTH
napajuieJIbHO aKkTUBHOM Harpy3ke). [lokazanus npubOopoB 3aHecTH B Tadiuill.

5. CoOparb cxeMy cOIJIacCHO pHCYHKY 1B) (OaTapero KOHAEHcAaTOpa MOAKIIOYHUTH

napajuieJIbHO aKTUBHOM Harpyske). [Tokazanust mpuOopoB 3aHecTH B TabmuILy 1.
Tabnuua 1 PacuéTHble 3HaUSHMSI TApaMETPOB LIENU

N3mepen Beruucneno

Xapakrep
Harpysku 0

co S R z X Q
SQ ing

AXTHBHas

AKTHBHO-
WHJIYKTUBHAs

AKTHBHO-
€MKOCTHAas

6. IIpousBectu pacuersl 1o GpopmynaM. JlaHHBIE pacu€TOB 3aHECTH B TaOJIHILY.
7. JlaTb 3aKiIlou€HHE O TMPAKTUYECKOM MPUMEHEHMHM KOHAEHCATOpPOB B CHCTEMax

3JICI(TpOCH3.6)KCHI/I$I, YKa3aB, YTO MOBBIMICHUC KOB(I)(I)I/ILII/ICHTa MOIIHOCTH NPUBOAUT K YMCHBIICHUIO
CHJIBI TOKa B IPOBOJAX H, CJICAOBATCIBHO, K YMCHBIICHUIO IOTEPH OJJICKTPOOHCPIrUM Ha HX

HarpeBaHuHU.
@dopma npeacTaBJIeHHUs pe3yJbTaTa: CBOEBPEMEHHO U MPAaBUWIBHO BBIIIOJHEHHBIE PACUETHI;

OTUYET M OTBETUTH HA KOHTPOJIbHBIC BOIIPOCHI
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Kpurtepun onenkmn:

—«OTIUYHOY - TEOPETUUECKOE U MIPAKTUUECKOE COJEPIKaHHE TEMbI OCBOEHO MOJIHOCTHIO, 03
npo0eoB, yMeHus c(hOpMHUPOBaHBI, BCE MPEIYCMOTPEHHBIE TEMOH ydeOHbIC 3a/IlaHHS BHITOJIHEHBI,
Ka4eCTBO UX BBIIIOJHEHHUS OLIEHEHO BBICOKO.

—«XOopo1Io» - TEOPETUIECKOE M MPAKTUUECKOE COJIEPKAHUE TEMbI OCBOCHO IOJHOCTHIO, 0e3
npo0esioB, HEKOTOPbIE YMEHHS C(OOPMHUPOBAHBI HEJOCTATOYHO, BCE IMPEIYCMOTPEHHBIE TEMOIl
yueOHbIe 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JaHUI BBIMIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIEHO» - TEOPETHYECKOE U MPAKTHYECKOE COJEPKAHUE TEMBI OCBOEHO
YaCTMYHO, HO MPOOEJBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIe yMEHHsS palboThl C
OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOMU
y4eOHBIX 3aJJaHU BBITOJHEHO, HEKOTOPHIE U3 BHIIIOJIHEHHBIX 3a/IaHUN CO/IEPKAT OIINOKH.

—«HeynoBiIeTBOpUTEIBEHO» - TEOPETUYECKOe ¥ MPAKTUYECKOE COICpKaHHWE TEMBI  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIC 3aaHUs COAEPIKaT
rpyOble OIIHOKH.

IIpakTuyeckoe 3ansaTue Ne 2
Pacuer Hepa3BeTBJICHHOI LeNH IEPEMEHHOI0 TOKA C AKTUBHBIM, HHAYKTUBHbBIM M
€MKOCTHBIM 3JIEeMEHTAMHU

eab: HayunTHCSA TPOU3BOAUTH PACUET HEPA3BETBICHHBIX LIENEH IEPEMEHHOr0 TOKa

Beinosinus padorty, Bel Oynere ymems:

VY01.2 ananu3upoBath 3agady /Wiy npoOIeMy U BBIIEIATH €€ COCTaBHBIC YacTH;

Y01.6 onpenenutb HEOOXOTUMBIE PECYPCHI;

¥02.2 onpenenats HeoOX0AUMBbIE UCTOUYHUKN UH(POPMAIUY;

VY02.5 BeiaensaTh Hanbosee 3HauuMoe B IiepevyHe MHPOpMaLUY;

¥02.6 onieHMBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3YJIbTaTOB MOUCKA;

VY03.2 npuMeHsTh COBPEMEHHYIO HayYHYIO IPOPECCHOHATBHYIO TEPMUHOJIOTHIO;

MarepuanbHoe olecrniedeHHe: METOAMYECKHE YyKa3aHUs, WHJIMBUIYyaJbHbIE KapTOUYKU
3a1laHuI

3aganme: J{ns 1enu nepeMeHHOro TOKa, COJAEpKalled pas3Iu4HbIe JIEMEHTHI (PEe3UCTOPHI,
MHIYKTUBHOCTH, EMKOCTH), BKIFOUEHHBIE I1OCIIEI0BATEIBbHO, ONPEAEIUTD MIOJHOE CONPOTUBIIEHUE,
MOIIHOCTH (aKTUBHYIO, pEaKTUBHYIO, MIOJHYI0) U TIOCTPOUTH BEKTOPHYIO IUAarpaMMy.

ITopsinok BbINOJHEHHS PadOTHI:

MeTtoauky ¥ MOCIIeA0BaTENbHOCTD JEHCTBUMA 110 PELIECHUIO TAaKOro THIA 33]a4 PacCMOTPUM
Ha KOHKPETHOM IIpUMepe.

AKTUBHOE CONIPOTUBJIEHUE KaTYIKH R, = 6 Om, uaayktuHoe X| = /0 Om. [locnenoBarensHo
C KaTYyIIKOW BKIJIFOYEHO aKTHUBHOE comnpoTupiieHue R = 2 Om M KOHJEHCcaTop COMpPOTUBIEHUEM X; =
4 Om (puc.1 a). K nenu npunoxeno Hanpspkenue U = 50B (nelicTByroliee 3HaUYCHUE).

Omnpenenutsb: |) momHoe compoTHBIEHUE Lienu; 2) Tok; 3) koddduuumeHT MourHOCTH; 4)
aKTHBHYIO, PEAaKTUBHYIO M IIOJIHYIO MOIIHOCTH; S5) HaNpsHKEHHWs Ha KaXJIOM CONPOTHUBIICHHH.
HauepTtuts B Maciirabe, BEKTOPHYIO IHarpaMMy LIETIH.

1. OnpenensieM MOJHOE CONIPOTUBIIEHUE LIETIN:

Z = J(R¢ +R)2+(x_ —x.)? =+/(6+2)? +(10—4)? =100

2. OnpenensieM TOK:
= v = 100 =10A
Z 10
3. OmpenensieM K03 GUIUEHT MOIITHOCTH LISTIH:
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sing = XL;XC =101;4=0,6

no Ttabimuuam bpanuca Haxomum ¢ =36°50". Yron cinsura ¢a3 ¢ HaxoAuM IO CHHYCY BO

n30exaHue MOTepHy 3HaKa yriia (KOCHHYC SBIIICTCS YETHON (QyHKITUEH ).
4. OnpesensieM aKTUBHYIO MOLTHOCTb LEMH:

P=12-(R. +R)=5%-(6+2)=200A

5. Onpenernsem PEaKTHBHYIO MOITHOCTb LICTIH:
Q=1%-(X_+X.)=5-(10—4)=150a38

6. OnpezaesnsieM MOJIHYIO MOIIHOCTD LENU

S=/P? +Q? =/200° +150? =250 A- A

. R I,
v I # be
L T
t— - U LQ
a)
12280 30 40 S50 608 7
[ — | L ) J 0 .

712 3 4 SA uﬁ" % 7

Puc, 5

Pucynox 1.Cxema 1ienu u BEeKTOpHas JuarpaMmma

7. OnpenensieM MajgeHUs HANPSHKEHUS HA CONMPOTUBIICHUAX 1IETIH:

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

U, =1-X, =510=50A U.=1-X_=5-4=20A

[TocTpoeHue BEKTOPHOM auarpaMMbl HAaUMHAeM C BblOOpa maciuTala Juis TOKa U HaIlpsKEHHUS.
3amaeMca MacmitaboM mo Toky: B lem — 1A u macmrabom mo HampspkeHuto: B lem — 10 B.
[TocTpoeHue BeKTOpHOU aMarpamMmbl (puc.50) HaYMHAEM C BEKTOpa TOKAa, KOTOPHIA OTKJIaJbIBaeM
10 TOPU30HTANIM B MacuTabe

94 _g.,. Bronp BekTOpa TOKa OTKIANbIBAEM BEKTOPH TAJCHMH HANpPsKEHHA Ha
1A4/cm

aKTUBHBIX conpoTuBieHusX Ur, 1 Ug.
N3 konma BekTopa Ur oTKiIanbiBaeM B CTOPOHY ONEPEKEHUsI BEKTOpa Toka Ha 90° BeKTOp

najgenusi HanpsokeHus U| Ha MHIyKTHBHOM CONPOTHUBJIEHMH MuHOM 998 = 5 cu. U3 kxoHna
10B/cm

BCKTOpPa U|_ OTKJIaAbIBAEM B CTOPOHY OTCTaBaHHUA OT BCKTOPA TOKa Ha 90° BCKTOp MaJACHUS

HanpsokeHus Ha Konaencarope Uc mmumon 208 _, . I'eomerpuueckas cymma BeKTOpPOoB Ugg
10B/cm

,Ur,UL 1 Uc paBHa nomHomy HanpspkeHUto U, MpUIoKeHHOMY K IISTIH.
dopma npeacTaBJeHUs Pe3yJbTaTa: CBOCBPEMEHHO U IIPABHIILHO BBHITTOJIHEHHBIC PACUETHI .
Kpurtepun onenkn:

—«OTIHYHOY - TEOPETUIECKOE U MPAKTUYECKOE COJIEpP’KaHNUEe TEMBbI OCBOEHO MOJIHOCTHIO, O€3
mpo0OesioB, yMeHHs CHOPMUPOBAHBI, BCE IPETyCMOTPEHHBIE TEMOU yueOHbIE 3a/laHuUs BBITIOTHEHBI,
Ka4eCTBO WX BBITIOJHEHHUS OIEHEHO BHICOKO.

—«XO0pOoIIo» - TEOPETHUECKOE M MPAKTUYECKOE COACPKAHNE TEMBI OCBOCHO MOJIHOCTHIO, 0e3
Mpo0esioB, HEKOTOpble yMeHUs Cc(HOpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
y4eOHbIC 3a/TaHUsI BBITOJIHEHBI, HEKOTOPBIEC BHUJIBI 33JJaHU BBHITIOJIHEHBI C OIIMOKAMH.

—«Y IOBJETBOPUTENILHO» - TEOPETUYECKOE M MPaKTUYECKOE COJEP)KaHHE TEMBbI OCBOECHO
YaCTUYHO, HO TMPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHsI palbOThI C
OCBOEHHBIM MAaTe€pHaIOM B OCHOBHOM C(HOPMHPOBaHbBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOMU
y4eOHBIX 33JJaHHI BBITTOJHEHO, HEKOTOPBIC U3 BHITIOTHEHHBIX 3a/IaHUN COJIEPKAT OLTUOKHU.
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—((Hey,Z[OBJIeTBOpI/ITeJIBHO» - TCOPCTUUYCCKOC U TPAKTUYCCKOC COACPIKAHUC TCMbIL HC

OCBOEHO, HEOOXOMMbIE YMEHHUSI HE C(OPMUPOBAHBI, BHIIOJHCHHBIC YUYEOHBIC 3aJlaHUs COJEpPXKAT
rpyObie OIIHOKH.

JlaGoparopHasi padora Ne3.
HccaenoBanue Tpexda3Hoi nenu npu coeMHEHUN NPUEMHUKOB «3Be3/10i»

Leab: - ombITHAas MPOBEpKa OCHOBHBIX COOTHONICHUH IJsl memu Tpex(asHOro ToKa IMpHU
COCIMHEHUH MPUEMHUKOB <«3BE3/I0i», HCCIEeOBAaHUE BIUSHUS HEUTPAIBbHOTO MpPOBOJA Ha
BEJIMYMHY HAIPSHKCHUI TPUEMHHUKOB JICKTPHUECKON SHEPTUH.

Bbinosinus padory, Bol Oynere ymems:

Y01.2 ananu3upoBath 3a1a9y |/WIK IPOOJIEMY U BBICTATH €€ COCTaBHBIC YaCTH;

Y01.4 BeIABIATH U 3PPEKTHBHO HCKATh MHPOPMAIUIO, HEOOXOAMMYIO JUTS PEILICHHSI 3a]1a41
W/WH IPOOIIEMBL;

Y01.6 onpenenuth HEOOXOUMBIE PECYPCHI;

VY02.2 onpenensats HEOOXOMMBIE HCTOYHUKH WH(POPMAIINH;

VY02.5 BeiaensaTh Hanbosee 3HauuMoe B IiepevyHe HHPOpMaLuy;
¥02.6 onieHMBaTh NPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB IIONCKA;

VY03.2 npuMeHsITh COBPEMEHHYIO HAyYHYIO TPO(PECCHOHATBHYIO TEPMUHOJIOTHIO;
V1. nonb30BaThCsl U3MEPUTENBHBIMU TPUOOPAMHU;
V2. u3MepATh mapaMeTphl SJICKTPUUECKUX LENel 3IeKTPo0OopyI0BaHHS aBTOMOOMITEH;
V3. npou3BOIUTH OJO0P IEMEHTOB JIEKTPUUECKUX LIETIEH U AJIEKTPOHHBIX CXEM;
V4. cobmogats Mepbl 0€301acHOCTH MPH padoTe C AMEKTPOOOOPYIOBAHUEM H
JIEKTPUUYECKUMH HHCTPYMEHTAMU;

MartepuajibHoe o0ecnedeHHe: HCTOYHHK TOKA; DJICKTPOM3MEPUTENbHBIE TMPUOOPEI,
JIAMIIOBBIN PEOCTaT; COeIMHUTEIbHBIE IPOBO/A.

3agaHMe: BBUICHUTH 3HaU€HUE HYJIEBOIO MpoBOAa B TpEX(a3zHOW Lenu MEepeMEeHHOro TOKa
IIPU PA3IUYHBIX HArpy3Kax; OMpeAeInTh MOLUTHOCTH B (a3ax.

ITopsinok BbINoJIHeHUs padoThI:

1. domyck K paboTe - TECTOBBIM KOHTPOJIb 110 Teme 1.5.

2. 3anucarb TEXHUYECKHE TaHHBIE 3JIEKTPOU3MEPUTENBHBIX TPUOOPOB.

3. O3HAaKOMHUTBHCS CO CXEMOM BKJIIOUEHHUs MTOTpeduTeneit B 3Be31y (puc. 1.).

QRS

) =
A o
e RS e S
D U 1k

(B e

Y =

Pucynok 1.Cxema 1enu Tpéx§a3Horo nepeMeHHOro TOKa

4. CoOparb cxeMy, YCTaHOBUTh PaBHOMEPHYIO Harpy3ky (a3 (ImyTem BKIIOUEHHs JaMmil).
[IpenbsaBUTH cXeMy JJIsl IPOBEPKH.

5. BKIIIOUHTH B CETh, 3aKCaTh MOKa3aHUs IPHUOOPOB B TAOIHILY.
6. [IponsBecTH Te k€ U3MEPEHHUS IPU OTKIFOUYEHHOM HYJIEBOM ITPOBO/IE.

7. YCTaHOBUTH HEPAaBHOMEPHYIO Harpy3ky ¢a3 (BKIIOUUTh B KaXAOH (a3e pazauyHOoe

KoiuuecTBO jami). [IpousBecT u3MepeHHUs, 3amucaTh MOKa3zaHUS MPUOOPOB B TaONIUIly TpHU
BKJIIOYEHHOM M OTKJIFOUEHHOM HYJIEBOM MPOBOJIE.
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8. YCcTaHOBUTH PaBHOMEPHYIO HAarpy3ky ¢ oOpbIBOM (ha3bl A M MPOM3BECTH H3MEPEHHS MPH
BKJIFOYCHHOM H OTKJIFOUEHHOM HYJIEBOM IIPOBOJIE.

Jlanuble u3MepeHuit 3anectu B Tadauiy 1.

Tabmuua 1. CBoxHas Tabnuna rno pacuéTy mapamMmeTpoB HEenH

Harpyska N3mepeno Brruucieno Hymn.
Toku Hanpsokenust MortHoCTH Uas/ POB.
Harpy3Ku Ua
P
a B C a C ac aB BC ac B C
PaBHOoMepHa
1
KIL.
Hepasnomep
[ T
KIL.
PaBHOMepHa
C  0OpbIBOM I
3Bl
KIL.

®opma npeacraBiaeHus pesyabTara:
CBOEBpEMEHHOE U MPABUJIBHOE BBINOJIHEHUE PACUETOB, MHAMBHUAYAJIbHAS 3alUTa
Kpurtepun onenkmn:

—«OTINYHOY - TEOPETUUECKOE U MPAKTUUECKOE COJeprKaHHe TEMbl OCBOEHO MOJIHOCTHIO, 03
npo6esoB, yMeHus: c(hOpMHUPOBAHbI, BCE MPEAYCMOTPEHHbIE TeMOW yueOHbIE 3aaHNs BBITIOJIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLEHEHO BBICOKO.

—«XOpoIIO» - TEOPETHUECKOE U MPAKTUUECKOE COJIEepPKaHHE TEMbl OCBOCHO IOJIHOCTBIO, 0€3
po0esIoB, HEKOTOphle yMEHHs c()OpMUPOBaHBI HEIOCTATOYHO, BCE MNPENYCMOTPEHHBIE TEMOMU
yueOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHIH BBITIOJIHEHBI C OIINOKAMH.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETUYECKOE U MPAKTUYECKOE COAEP)KaHHUE TEMbl OCBOEHO
YaCTUYHO, HO TPOOENbl He HOCST CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHsS paboThl C
OCBOCHHBIM MaTepUaJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMON
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUN COJIepKAT OLIHOKH.

—«HeynoBneTBOpUTENEHO» - TEOPETHYECKOE U TPAKTHUYECKOE COJEp)KAHWUE TEMBI  HE
OCBOCHO, HEOOXOJMMBIE YMEHHsI He C()OPMHUPOBAHBI, BHIOJHEHHBIE YUEOHbIC 3aJaHUs COAEpIKaT
rpyObie OIIHOKH.

IIpakTnueckoe 3ansaTne Ne3.
Pacuer TpéxdaszHoi uenu npu coeJUHEHUN «3Be310iD)

Heab: onpenenenrne TOKOB W MOIIHOCTEH Ui LENU Tpex(azHOro MEepeMEeHHOro ToKa IMpHU
COEJMHEHUH NIPUEMHHUKOB «GBE3I0N»,

Beinosinus padory, Bel Oyaere:
ymembs:
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VY01.2 ananu3upoBath 3aauy u/uim npo0aeMy U BBIICIATH €€ COCTaBHbIC YaCTH;
VY01.6 onpenenuTh HEOOXOAUMBIE PECYPCHI;

VY02.2 onpenensate HEOOXOUMbIE HCTOYHUKH UH(OPMAIIUH;

VY02.5 BeIienATh HanbOOIEEe 3HAYMMOE B IepeyHe HHOpMAIUH;

¥02.6 onieHMBaTh NPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB IIOUCKA;

Y 03.2 npuMeHATh COBPEMEHHYIO HAyYHYIO MTPOPECCHOHATBHYIO TEPMHHOJIOTHIO;
MarepunanbHoe obecniedenue: VHauBuAyanbHble 3aJaHNsI, METOINYECKUE YKA3aHUS

3aganue: B TpéxdaszHyro 4eThIPEXTTPOBOAHYIO CETh C JTUHEHHBIM HAIMPSHKCHUEM BKITFOYCHBI
3BE37101 pa3HbIe M0 XapakTepy conpotupieHus. OnpeaennuTs TOKH U MOIIIHOCTH B (pa3ax.

Kparkue Teopernuyeckue cBeaeHusi: i pelieHHs 3aJayd HYKHO 3HATh IPOTrPaMMHBIN
Matepuan TeMbl «TpexdaszHble >JEeKTPUYECKHE LIENHU», OTUYETIUBO MPEACTABIATH COOTHOILICHUS
Mexay (a3sHbIMM H JIMHEHHBIMH 3HAYCHHUSMHU TOKOB W HANPSHKCHUH TIPH  COCAUHEHHUH
noTpeOuTeNel AMEKTPUYECKON SHEPTHH 3BE3/I0M M TPEYTOJILHUKOM.

Jjis 03HaKOMJICHHS ¢ OOIICH METOMKON PEIIeHUs 3a7a49 JAHHON TEeMBI IPUBEICHBI (DOPMYIIBI,
[IOKa3aHO MX MPAKTUYECKOE IPUMEHEHUE.

Pucynok 1 Coenvnenue norpeOureneii «3Be310i»

[IpunsaTeie 0003HaueHUs Ha cxeme (puc.1):
JIMHEWHOE HaNPsHKECHUE
(azHbIe HANPSKEHUS U. Ua-Ug.Uc

JUHEHbIE TOKU (OHU K€ (Pa3HbIE TOKH) Indw.Ip. 1.1

TOK B HEHTpalbHOM NMPOBOJE, PaBHBINA T'€OMETPUUECKON CyMMe (pa3HBIX TOKOB

I 0= I A +1 B +1 C

[Ipy Hanuuuu HeUTpaJbHOrO TNPOBOJA NpU JHOOOH Harpyske (paBHOMEpHOH win

HEPaBHOMEPHOH) CIpaBeJINBO COOTHOIIEHUE Mexkay (pasHbiM Uy u auHeliHbIM U7 HanpsbkeHneM

Ump Ve
[TomHs, yTO HENTpaIbHBINA MPOBOJ MPH JIOOBIX Harpy3kax oOecrednBaeT paBeHCTBO (Pa3HBIX
HaIpPsKEHUN IPUEMHHUKOB DHEPIUU, ITOITYYUM
Up=Uy=Ug=Ug¢

3HaueHue pa3HbIX (OHU K€ JMHEHHbIE) TOKOB OINpeaesseM 1o 3akony Oma:
Up
Ry ; Ry
Harpy3ska 4icTo akTHBHAs, TIO3TOMY MOIIHOCTH (ha3 OIpeiesiieM M0 CIeAYIONMM hopMyam:
Pz, = Pﬁ. =1z, " Ray
Pz =P =13; Raz
Pgz =P =135 Ras
AKTHBHYIO MOIIHOCTh Tpex(azHoro mnorpedurenss sHeprud P ompeaenseM Kak CyMMy
MOIITHOCTEH TpeX ¢a3:

lgy =Ty = lgz =1y = lgg =1y =

R-i:*:;

P=Pp+Pg+Fr

Ilopsinok BbINOJIHEHHS PadOTHI:
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B YCTBIPCXMPOBOAHYIO CCTh BKIIIOUYCHA HCCUMMCTpPHUYHAA HArpy3Ka, COCAUMHCHHASA B 3BC3AY
(puc. 4). Nanwl conporuBieHuss B (azax. JluneitHoe HampspbkeHue cetu .OnpenenuTh TOKA U

MOIITHOCTH B (hazax.
1. Onpenensiem (hazHoe HaPsHKEHKE

Ao p—
= | Unq 380
8o —A_ 5
P _ Ugp =5 =173 ¥ 2208
AL
NoE 2.0mnpenensieM TOKU B ¢a3ax:
Us  Up 220

IA:—_ = 221"'1
Z - - F 2
4 JRA+X.$ V82 + 6

Pucynok 4.
Coenunenue
nmoTpeduTeneii B
«GBE3AY»
Us Ugp 220
Ig = - = = —
E JRE' ¥ XE' V3T + 43

Us 220

3.0npenensieM yribl ciBura a3 B Kaxa0i dase:

Xy 6 e

singy=-2=-——"o=-06; @4=-3650
Pa ZA .ﬂlgi + [T Pa

X 4 o

g - =-0,8 @g=-53"10

sinp =22 = -———
Z: yBie

@c =10 , TaK KaK B (1)836 C ecTh TOJIBKO aKTUBHOE COIIPOTUBJICHHC.

OmnpenensieM MOIIHOCTH B (a3ax:
a) aKTUBHYIO

P=PA+PB+P[
PA:ijA PB:}IERB PC:}IE—RC

P=22%-8+44% -3+ 22%-11 = 3872 + 5808 + 5324 = 15004Fm

0) peaKTUBHYIO
Q=0Qa+0Qs+0c

B stoit CYMMEC pPCaKTUBHASA MOUIHOCTb KaTyYHIKW CUHUTACTCA HOHO)KHTCHLHOﬁ, a pC€aKTUBHaA
MOIITHOCTBb KOHACHCATOpa — OTpHLIaTeJILHOﬁ.

B ¢aze C peakTrBHAast MOIIIHOCTh paBHA HYJIIO.
Q=04a+0s
Qua=1Ii+X, Qs =I5+ Xg
Q=22%-6+44*-4=2904+ 7744 = 106485 4Ap

®opma npeacrasiieHus pesyjabrara: CBOEBPEMEHHO U IPABUJILHO BHIIIOJHEHHBIE PACUETHI
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Kpurtepun onenkmn:

—«OTIUYHOY - TEOPETUUECKOE U MIPAKTUUECKOE COJEPIKaHHE TEMbI OCBOEHO MOJIHOCTHIO, 03
npo0eoB, yMeHus c(hOpMHUPOBaHBI, BCE MPEIYCMOTPEHHBIE TEMOH ydeOHbIC 3a/IlaHHS BHITOJIHEHBI,
Ka4eCTBO UX BBITIOJIHEHHUS OLEHEHO BBICOKO.

—«XO0pomIo» - TEOPETUIECKOE M MPAKTUUECKOE COJIEPKAHUE TEMBI OCBOCHO IOJHOCTHIO, 0e3
npo0esioB, HEKOTOPbIE YMEHHS C(OOPMHUPOBAHBI HEJOCTATOYHO, BCE IMPEIYCMOTPEHHBIE TEMOIl
yueOHbIe 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JaHUI BBIMIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIIFHO» - TEOPETHYECKOE U NPAKTHYECKOE COJEpKAHUE TEMBI OCBOEHO
YaCTMYHO, HO MPOOEJBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIe yMEHHsS palboThl C
OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOMU
y4eOHBIX 3aJJaHU BBITOJHEHO, HEKOTOPHIEC U3 BBHITIOJIHEHHBIX 3aIaHUH COIEpKAT OLIHOKH.

—«HeynoBiIeTBOpUTEIBEHO» - TEOPETUYECKOe ¥ MPAKTUYECKOE COICpKaHHWE TEMBI  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIC 3aaHUs COAEPIKaT
rpyOble OIIHOKH.

Tema 1.5. DilekTpHYecKHe U3MEPEHHS U YJIEKTPOM3MepHUTeIbHbIe NPUOOPbI

JlaboparopHasi padora Ned.
IToBepka u3MepuTeIbHOT0 NpUdOpPa

Ieb: - 3HAKOMCTBO C YCTPOICTBOM OJHO(A3HOTO MHAYKIIMOHHOTO CUETYHKA HIICKTPUUECKON
SHEPI'UU, CXEMOH €ro BKIIOYECHHUS.

- OIIpeJieNIeHNe MTOTPEIIHOCTeH mpudopa

Brinosinus padorty, Bl Oynere:

ymemp:

VY01.2 ananu3upoBaTh 3aa4y W/ UK TPOOJIEMY U BBIJEISTH €€ COCTaBHBIC YaCTH;

Y01.6 onpenenuTs HEOOXOAUMBIE PECYPCHI;

¥02.2 onpenensitb HEOOXOIMMbIE HCTOYHUKU MH(POPMAIIUK;

VY02.5 BeiaensaTh HanbosIee 3HaYMMOe B IiepevyHe HHPOpMaLUY;

¥02.6 onieHNBaTh NPAKTUYECKYIO 3HAUMMOCTb PE3YJIbTATOB MONCKA;

VY 03.2 npuMeHsTh COBPEMEHHYIO HayYHYI0 TPO(HECCHOHATBHYIO TEPMUHOIOTHIO;

VY 04.5 ncronb30BaTh KOMMYHUKAIIMOHHBIE HABBIKK TP paboTe B KOMaH/E JUIsl YCIEIIHON
paloThI HaJ| TPYNIIOBBIM PELIEHUEM MPOOIeM;

V04.8 a3¢dhexTuBHO paboTaTh B KOMaH/IE;

V1. nonp30BaThCcs U3MEPUTEIHHBIMU IPHUOOpAMU;

V2. u3MepsaTh mapamMeTphl AMEKTPUIECKUX Menei anekrpoodopynosanus [JCM;

V3. npou3BOIUTH OJIO0P HIEMEHTOB IEKTPUUECKUX LIETIeH U AJIEKTPOHHBIX CXEM;

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

MarepuanbHoe ofGecnedyeHue: HCTOUYHHUK MUTAHUS, CUYETUYHUK DJIEKTPUUECKON SHEpruu
(omHO(Da3HBIH).

Harpyska - JJaMIOBBIH PeocTaT, aMIIepMETP, BOJIBTMETP, BATTMETP, POBO/IA.

3aganue: onpeneauTh NOrPEIIHOCTh OJHO(A3HOTO CUETUHKA.

Kparkune teopernmueckue cBegeHusi: Jliss ydera akTUBHOW DIIEKTPHUYECKOW DSHEPIUH,
OTJaBaeMOM DIEKTPUYECKOM CTaHIMEH B CEeTb M DHEPruM, IMOIy4aeMoOW MOTPeOUTENSIMH,
MPUMEHSIOT ~ NPUOOPHI, KOTOPbIE  HA3bIBAIOTCSA  CUYETYUKAMU  DJIEKTPUYECKOW  DHEPIHH.
WHAyKIMOHHBIE CYETYMKH TOJIYYMIM HauOojbllee pacnpocTpaHeHue. lIpuMeHSoT B ceTsx
nepeMeHHoro Toka. IlpuHiunm  pabGoTel OCHOBAaH Ha B3aMMOJEHCTBMM BHMXPEBBIX TOKOB C
BpAIAIOIIUM MarHUTHBIM MOJIEM.
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DNEKTPUUECKUE CUETYUKH OONAMAI0T OMpEAENICHHOW MOTPEUTHOCThI0, KOTOpas 3aBUCHUT OT
Kjacca TouHocTH. Hampumep, sl CYETUMKOB, UMEIOIIMX KJIacC TOYHOCTH 2,5. DTO 3HAYUT, YTO
OTHOCHUTEINIbHAS TOTPEIIHOCTh CUeTYMKa AODKHA ObITh B mpepenax 2,5%. Ecnu cuetumk He
YAOBJIETBOPSICT 3TOMY TPEeOOBaHMIO, TO OH MOJICKHUT PEMOHTY, TaK KaK K OSKCIUTyaTallud HE
npurojied. Bo Bpemsi mporpeBaHus CuUeTUMKA OMNPEAETUTh €ro HOMHUHAJIBHYIO MOCTOSHHYIO -
KOJIMYECTBO DJIEKTPOIHEPTUHU, YUUTHIBAEMOE CUETHBIM MEXAHHU3MOM 3a OJHMH IOJHBIA 000pOT
JICKa.
| (kem.uac) 10003600

A(o6opom)  o6opom

K, = . A= 2500

— ﬂ 100%
K

g
ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. Cobpats cxemy (puc.1)

1 2 4

3 #
[ o a “XU
W
CeThb
S 150 & : ®:

&

o &

Pucynok 1. Cxema noK/IOUeHUs CUETYMKA
2. BximrouuTh CXeMy TOJBKO IIOCJIE€ IPOBEPKH IIPENOAABATEIEM M  yCTaHOBUTH
aBTOTpaHcopmaropom HampsbkeHue U ,,,, KOTOpoe BO BpeMs ONbITa I[OAJEPKUBACTCS

MTOCTOSIHHBIM.
3. Harpy304HbIM peocTaToM yCTaHOBUTh HOMUHAIBHBIN TOK B LIEMU W MPOrPeTh CUETUUK. Bo
BpeMsl TpOrpeBaHMsI CUYETYMKA OIPEAETUTh €ro HOMUHAIbHYIO TOCTOSIHHYIO - KOJHYECTBO
ANEKTPOIHEPT UK, YIUTHIBAEMOE CUSTHBIM MEXaHU3MOM 32 OJIMH MOJIHBIA 000poT aucka (Kj).
4. Ilpu nosiBNIEHUH B OKOILIEYKE KPACHOW METKH, UMEIOIIeHCcs Ha IUCKE CUeTYMKa, HAaulHaeTe
cuuTath yrcao oboporos 3a 180 cexynn. [Tokasanus npubopa 3anucars B Tabnuiy 1.
Tabnuna 1.CBogHas Tabnuiia no oNpeesIeHNI0 apaMeTPoB CUETUNKA

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

OmnbIT NOBTOPUTH IPU PA3IMYHBIX HAarpy3Kax.

5. Ha ocHOBaHMH NOJy4EHHBIX JaHHBIX ONPEACIUTD ACHCTBUTEIbHYIO cueTunka K

6. IlpoBepuTh cuUeTYMK B peXHMME CaMOXOJa: OTKIKYUTh HAarpy3Ky M YCTaHOBUTh
Hanpsokerue 80 % ot U, , a 3arem 110%. IIpu sToM auck He HoiKeH BpawaTtbes. Ecnu ke quck

Oyner Bpamatbcsi 0e3 OCTAHOBKHM, 3HAYHT, CYETUYMK OONaaeT caMOXOAOM W K JanbHeuIei
IKCILTyaTaIliy HE TPUTOJICH.

®opma npeacTaBJieHNus pe3yabTaTa:

MPaBUILHOE opopmiieHne padOThHI, 3aMOJIHEHHWE TaOJWIbl, HAMHCAaHWE BBIBOJAA 10
pe3ylbTaTaM MPOBEPKH CUETUHKA.
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Kpurtepun onenkmn:

—«OTIUYHOY - TEOPETUUECKOE U MIPAKTUUECKOE COJEPIKaHHE TEMbI OCBOEHO MOJIHOCTHIO, 03
npo0eoB, yMeHus c(hOpMHUPOBaHBI, BCE MPEIYCMOTPEHHBIE TEMOH ydeOHbIC 3a/IlaHHS BHITOJIHEHBI,
Ka4eCTBO UX BBITIOJIHEHHUS OLEHEHO BBICOKO.

—«XOopo1Io» - TEOPETUIECKOE M MPAKTUUECKOE COJIEPKAHUE TEMBI OCBOCHO IOJIHOCTHIO, 03
npo0esioB, HEKOTOPbIE YMEHHS C(OOPMHUPOBAHBI HEJOCTATOYHO, BCE IMPEIYCMOTPEHHBIE TEMOIl
yueOHbIe 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JaHUI BBIMIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIFHO» - TEOPETHYECKOE U MPAKTHYECKOE COJEp)KAHUE TEMBI OCBOEHO
YaCTMYHO, HO MPOOEBbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJMMbIe yMEHHs paboThl ¢
OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOMU
y4eOHBIX 33aJJaHU BBIITOJIHEHO, HEKOTOPHIEC U3 BBHITOJIHEHHBIX 33JaHUH COJIEPKAT OIINOKH.

—«HeynoBiIeTBOpUTEIBHO» - TEOPETUYECKOe M MPAKTUYECKOE COJICpKaHHWE TEMBl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIC 3aaHUs COAEPIKaT
rpyOble OIIHOKH.

Tema 1. 6 TpancdopmaTopbl

IIpakTnyeckas padora Ned
Pacuér mapamerpoB oaHopasHoro rpancpopmaropa
easn:
-yriy0JaeHue paHee U3y4eHHOro Marepuaia,
-BBIPa00OTKAa YMEHHI M HABBIKOB MO MPHUMEHEHHIO (POPMYII, COCTABIECHHMIO AITOPHUTMA THIIOBBIX
3a1aHMI,
-IPUMEHEHNE TTOyYECHHBIX 3HAHUS Ha MPAKTUKE
Boinoainus padorty, Bel Oynere:
ymemb:
Y01.2 ananu3upoBaTh 334y W/ UK TPOOJIEMY U BBIIEISTH €€ COCTaBHBIC YaCTH;
Y01.6 onpenenuTs HEOOXOAUMBIE PECYPCHI;
¥02.2 onpenenars HeoOX0AUMBbIE UCTOUYHUKN UH(POPMAIUY;
VY02.5 BeiaensaTh HanbosIee 3HaYMMOe B IiepevyHe HHPOpMaLUY;
¥02.6 onieHMBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3YJIbTaTOB MOUCKA;
VY03.2 npuMeHsTh COBPEMEHHYIO HayYHYIO IPOPECCHOHATBHYIO TEPMUHOJIOTHIO;

MartepuanbHoe obecniedenue: HauBuAyanbHbIE 3aJaHHs], METOIMYECKUE YKA3AHU

3apnanume: /g muTaHUMA ~ TIOHMKEHHBIM — HANpsDKEHUWEM — IeNed  ympaBlIeHUS
ANEKTPOABUTATENISIMA HA IYJIbTE€ YCTAaHOBIEH ABYXOOMOTOYHBIH TpaHcpopMaTop HOMHUHAIHHON
MOIIHOCTBIO Syoy. HoMuHANBHBIC HAPSHKEHUS Uyoy B Uyoyn; HOMUHATBHBIC TOKH B OOMOTKAX o1
144 IH0M2'

Kparkue TeopeTrudeckue cBeieHUs:

Jlnis pemieHust 3a1a4i HY)KHO 3HATh YCTPOMCTBO, MPHUHIIUI ACHCTBUS M 3aBUCUMOCTH MEXKIY
ANEKTPUUECKUMH BEITUYMHAMH OJTHO(A3HBIX M TPEX(DHa3HBIX TPAHCPOPMATOPOB, YMETh OMPEICTATh
0 WX TACMOPTHBIM JaHHBIM TEXHUYECKUE XapakTepucTHKU. OCHOBHBIMH MapaMeTpaMu
TpaHc(hOpMaTOPOB SIBIISIOTCS:

1. HoMuHanpHast MOIIHOCTD Syoy — 3TO MOJIHAS MOIIHOCTE (KBA), KoTOpyto Tpanchopmarop,
YCTAaHOBJICHHBIM HAa OTKPBITOM BO3/yX€, MOXKET HEMPEPHIBHO OTJaBaTh B TEYCHHE CBOETO CpOKa
ciyx0b1 (20-25 ner) mpu HOMHHAIBFHOM HANPSHKEHUH W MPH MaKCUMaJIbHOW M CpPETHEr0J0BOI
TeMrepaTypax OKPYKAIOLIEro BO31yXa, PABHBIX COOTBETCTBEHHO +40° u-5 °C.Ecin YKa3aHHbIE
TEMIIEPATyphl OTIUYAIOTCS OT HOMHHAIBHBIX, TO U S g0y OYIET OTIMYATHCS OT MAaCHOPTHOTO
3HAYEHUSI.

2. HomuHansHOE miepBuYHOE HanpspkeHUue Uyoy — 9TO HAMpsDKEHUE, Ha KOTOPOE paccuuTaHa
nepBUYHas 00MoTKa Tpancopmaropa.
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3. HomunansHoe BTOpruHOE HampsikeHue Uy — 3TO HaNpsHKEHHE HAa BBIBOJAX BTOPUYHOM
O0OMOTKH IIPU XOJIOCTOM XO/I€ U HOMUHAJIBHOM NEpPBUYHOM HarpsikeHuu. [Ipu Harpyszke BTOpUUHOE
HaNpsDKEHUE CHIDKAETCS U3-3a MOTeph B TpaHchopMaTope.

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

4. HomuHanpHble IEPBUYHBIE U BTOPUUHBIE TOKH | you1 U | yoy2 — 9TO TOKH BBIYHCIEHHBIE TIO
HOMHUHAJIBHON MOIIIHOCTH ¥ HOMHUHAJIBHBIM HAIIPSKEHUSIM.

SHOM = UHOMI IHOMI SHOM = UH0M2 |HOM2
n - xng tpaHchopmaropa Omu3zoxk k 1,0 m3-3a Manbix moreps B TpaHcdopmatope. [lpu

ompezeraeHUN TOKoB mnpuHumaeM 7 =1. Jlna TpéxdasHoro Tpanchopmaropa B 3HAMEHATEINb

no0aBisIEM \/§ .
5. Koaddurment tpanchopmaruu K onpeaensiercss OTHOLMICHUEM YUCIIa BUTKOB (01 U (O WK
OJIC camounnykuuu Eq B nepBuuHOil 0OMOTKE U B3aUMOMHAYKIMU Ey BO BTOpUYHOM
k=2 B
o, E,
[TpakTudeckn KodpGUIUEHT TpaHCcHOpPMAMH TOJCYUTHIBAIOT MPUOIMKEHHO OTHOIICHUEM
HaIPsDKEHUS B JIIOOOM PEKUME
K= UHOMI/UHOMZ

K03(1)(1)I/II_II/IGHT TpaHC(i)OpMaI_II/II/I MOKHO TaKX€ OIIPEACIIUTh OTHOIICHHUEM TOKOB
K= IH0M2 /IHOMl

IMopsiiok BbINOJIHEHUS PA0OTHI:

OnHodasHpIl MOHMKAOITUH TPaHCPOPMATOP HOMHUHAIBLHONH MOIIMHOCTBIO Sy = 500 B-A
CIIYXKUT JJIi TUTaHUS JaMIl MECTHOTO OCBEIICHMSI METAJUIOPEXKYIIUX CTaHKOB. HomuHanbHOE
HanpspkeHne 00MOTOK Uyour = 380 B; Uyae = 24 B. K Tpancdopmaropy mprcoeAMHEHBI JeCATh
JaMIT HaKaJduBaHUA MOIMHOCTBIO 40 BT kaxknmas, mx kod¢pdumueHT momHOCTH COS ¢ = 1,0.
MarHuTHBII TOTOK B MarHuTonpoBoje @y =0, 005 B6. Yactora Toka B cetu f = 50 I'u. [Torepsmu
B TpaHc(opmarope nmpeHeopeyb.

Onpenenutb: 1) HOMUHaNbHbIE TOKM B OOMOTKax; 2) KoO3((UIMEHT Harpy3ku
TpanchopmaTopa; 3) TOKH B OOMOTKAX MpHU JACUCTBUTEIILHON HAarpy3ke; 4) unciia BUTKOB 0OMOTKH;
5) ko3¢ dureHt TpaHchopmarum.

Pemenue.

Omnpenensiem: 1. HOMUHANTBHBIE TOKH B OOMOTKAX:

|HQM1:SHQM1 /UHOM1 = 500/380:1,32A
IHOMZ :SHOMI /UHOMZ =500/ 24:20,8A
2. ko3¢ punreHT Harpy3Kku Tpanchopmaropa
Ky =P, n, /S;0m COS ¢2 = (10*40)/500* 1,0 = 0,8
3. TOKM B OOMOTKaX MpH JHCTBUTEILHON HArpy3Ke
11=Ku* lhon1=0,8%1,32=1,06A
,=Ky* liom2=0,8* 20,8= 16,6 A

4. Tpu xonoctom xoae E1=Uyomi, E2 = Ugomz , TO3TOMY YrCIIa BATKOB 0OMOTOK HaXOJIUM W3
bopmybL:

E =4,44WJ ®y,

Torma

W= E1/ 4.44f ©\= 380/ 4.44*50*0.005=340

W= E,/ 4.44f O\= 24/ 4.44*50*0.005= 22

5. koopuiueHT TpaHchopmanuu

K =W,/ W, = 340/22=15,5

dopma npeacTaBiaeHus pe3yJabTaTa: CBOEBPEMEHHOE ITPE/ICTABICHUE BBITOTHEHHBIX
3aJaHuN

Kpurepun onenkmn:
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—«OTIHYHOY - TEOPETUIECKOE U MPAKTUYECKOE COJIEPKaHUE TEMBbI OCBOSHO MOJTHOCTHIO, 0€3
npo0esIoB, yMEeHUs1 c(HOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW y4eOHbBIC 3aaHUs BBITIOTHEHBI,
KAaueCTBO WX BBIIIOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOE U TMPAKTUIECKOE COJIEPIKAaHKE TEMbI OCBOCHO IOJIHOCTHIO, 03
npo0esIoB, HEKOTOphIe yMEHHsS c(HOpMHUPOBaHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC TEMOMU
y4eOHBIC 3a/IJaHUS BHIMIOTHEHBI, HEKOTOPHIE BU/IBI 33/IaHUI BBITIOJTHEHBI C OIITMOKAMH.

—«Y IOBJICTBOPUTEIHHO» - TEOPETUYECKOE U TPAKTUYECKOE COJACPIKaHUE TEMbl OCBOCHO
YaCTUYHO, HO TPOOENBl HE HOCAT CYIIECTBEHHOTO XapakKTepa, HeOOXOAMMBIC YMEHHS pabOThI C
OCBOCHHBIM MATE€pPHAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOU
y4eOHBIX 33aJJaHU BBITOJHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 32JIaHUH COJIEPIKAT OIIUOKH.

—«HeynoBIeTBOPUTENILHO» - TEOPETUYECKOE U MPAKTUYECKOE COACpKAHHE TEMbl  HE
OCBOEHO, HEOOXOUMBbIC YMEHHUs He C(HOPMHPOBAHBI, BBHIIIOJHEHHBIC yUeOHBIC 3aJaHUS COACPKAT
rpyOBI€ OITHOKHU.

CamocrosiTenbHasi padora: PacuerHas pabora: «Pacuer mapamerpoB TpéxdazHOro
TpaHchopmaTopar»

Tema 1.7. DilekTpruecKkne MAIIMHBI IEPEMEHHOI0 TOKA .
DJIeKTpUYecKHe MAIIUHBI IOCTOSIHHOT'O TOKA.

Jladoparopnasi padora Ne 5. UcciaenoBanue padorsl Tpex$)a3zHOro aCHHXPOHHOIO
3JIEKTPOABHUIATEJIA.

Henab: MNO3HAKOMUTH C YCTPOMCTBOM ACHHXPOHHOI'O JBMraTelli C KOPOTKO3aMKHYTHIM
POTOPOM, CHATh U IOCTPOUTH paboure U MEXaHUYECKYIO XapaKTePUCTUKHU JABUraTEeIsl.

Beinosinus padorty, Bl Oynere:
Ymemy:

VY01.2 ananu3upoBaTh 3a7a4y W/ WK TPOOJIEMY U BBIJEIATH €€ COCTaBHBIC YaCTH;
Y01.6 onpenenuTs HEOOXOAUMBIE PECYPCHI;
¥02.2 onpenensitb HEOOXOIMMbIE HCTOYHUKU MH(POPMAIINK;

VY02.5 BeiaensaTh Hanbosee 3HauuMoe B IiepevyHe HHPOpMaLIUY;

¥02.6 onieHMBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3YJIbTaTOB MOUCKA;

V03.2 npuMeHsTh COBPEMEHHYIO HayYHYIO TPO(HECCHOHATBHYIO TEPMUHOJIOTHIO;

VY 04.5 ncronp30BaTh KOMMYHUKAIIMOHHBIE HABBIKK NTPU pab0oTe B KOMaH/E JUIsl YCIEIIHON
paloThI HaJ| TPYNIIOBBIM PELIEHUEM MPOOIeM;

Y04.8 a3¢dhexTuBHO paboTaTh B KOMaH/IE;

V1. noap30BaThCs U3MEPUTETHHBIMU NTPHOOpaMHU;

V2. u3MepsaTh mapamMeTphl MEKTPUIECKUX Menei anekTpoodopynosanus [JCM;

V3. npou3BOIUTH OO0P HIEMEHTOB IEKTPUUECKUX LIETIeH U AJIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 0€30MaCHOCTH MPH paboTe C 3IEKTPOOOOPYAOBaHUEM U
AJIEKTPUYECKUMH HHCTPYMEHTAMU;

MarepuanbHoe obecriedeHue: NCTOYHUK MMUTAHUS, METOIUYECKUE YKA3aHUSI, MHCTPYKIUS K
nabopaTopHoil pabote, naboOpaTOpHBIA cTeHA: «DIEKTPUYECKHE MAIIUHBI», COEAMHUTEIIbHBIC
IPOBOJA.

3aganme:

1. [TocTpouTh XapaKTEPUCTHKH TBUTATEIIS

Iopsinok BbINMOJIHEHUSI PAa0OTHI:
1. 3anucarh macmopTHbIC JaHHBIE ABUTATENs B TabmuIy 6.1.
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Tabnuma6.1. Texuuueckue JaHHBIE IBUTATEIS

p co | Ny (Y N, S M

S(P H H H 8] K I H

Bt

K - A 0o/ H| 06/ - H

MUH M MUH M

2. Cobpathb cxemy COIJIaCHO pHUC. 1u IpeabsIBUTH €€ I MPOBEPKU MPETOAaBaTEIIIO.
3. IlpoBecTH ONBIT XOJIOCTOTO XOJa. BKIIOUMTH CTEHI NepeKiIroYaTeNieM Si CXeMmy

71a00paTOPHON YCTAaHOBKH TyMOJEpPOM Sy, aCMHXPOHHBIM JBUTATENIb KHOMKOH Si- Bxitounthb
TOHHBIN JBHUTaTEeNlb M1 ¥ pa3TOHUTE UM aCUHXPOHHBIHN JIBUTATEIb IO YaCTOTHI BPAIICHUSI OJM3KOH K

CHHXPOHHOM.

[Ipu 3TOM MoOmIHOCTH X0JIOCTOTO XOna m3Mmepsiercs BartMerpoM Wi u W, Ona nmommkHa

coctaBiath 10 - 12 % OoT HOMHMHaJIBHON MOIIHOCTU JABUTaTeNss. B 3TOM pexuMe U3MEpsoTCs
CJIEIYIOIIME TTapaMeTpPhl JBUTATEIIS

4 MOIITHOCTh XOJIOCTOrO XO/a;
4 TOK XOJIOCTOT'O X014,
4 HAIPsHKEHHUE CTATOPA.

Pe3ynbrarel u3mepeHuii 3anucathb B TadIUIy 2.
Tabnuua 2. [TapameTpsl 1BUTaTeNs B PEXUME X0IOCTOI0 X012

U,B

Iy, A

Py, A

4. CHaTh paboune XapaKTepUCTUKU. [t CHATHS pabodnX XapaKkTEPUCTUK HEOOX0IUMO

U3MEHATh Harpy3Ky reseparopa M pesucrtopoM Ri. JlaHHbIe u3MepeHuil 3aHeCTH B TaOIUILY

5. IToctpouth paboune xapakrepuctiku asurarens | = f(P), m = f(P), M =f(P), cose = f(P) u

MEXaHHYECKYI0 XapakTepucTHky 1y = f(M) mubo S = f(M).

R§ &§ &8 »

SRR ]

2
S
<

' +

>

o )

Pucynoxk 1
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®opma npeacTaBiIeHUs pe3yJbTaTa: CBOCBPEMEHHO U ITPABUIIBLHO BBIOJHEHHbIE PacUEThI,
TECTHUPOBAHUE.

Kpurepun oneHku:

—«OTIMYHOY - TEOPETUYECKOE U MPAKTUUECKOE COJEpPKaHHE TEMbI OCBOSHO MOJHOCTHIO, 03
npo6esoB, yMeHus: chOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW y4eOHbIC 3aaHus BBITIOJTHEHBI,
Ka4eCTBO MX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—«XO0po1I0» - TEOPETUUECKOE U MPAKTUUECKOE COJEPHKAHUE TEMbI OCBOCHO IOJIHOCTHIO, 0€3
npo0esoB, HEKOTOphIe yMEHHsS c(HOpMUPOBaHBI HEIOCTATOYHO, BCE NPEIYCMOTPEHHBIE TEMOM
y4eOHbIE 3a/JaHNs BBIIOJTHEHBI, HEKOTOPBIC BUIBI 3aJaHNUH BBITOJIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIHHO» - TEOPETUYECKOE M TMPAKTUYECKOE COAEP)KaHHUE TEMBI OCBOCHO
YaCTUYHO, HO TPOOENbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHsS paboThl C
OCBOGHHBIM MaTEepHajOM B OCHOBHOM C(OpPMHPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHUN BBIITOJHEHO, HEKOTOPHIE U3 BHITIOJHEHHBIX 3a/IaHUH COJEPKAT OMINOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE U TPAKTHYECKOE COJEp)KAHUE TEMBl  HE
OCBOEHO, HEOOXOMMbIE YMEHHUSI HE C(OPMUPOBAHBI, BHIIOJIHEHHBIC YYEOHBIC 3aJlaHUsl COJEpPKAT
rpyObie OIIHOKH.

CamocrosiTetbHast pabGora: PacuerHas pabora: «Pacuer mnapamMeTpoB acCHHXPOHHOIO
asurarens». OrnpeneneHue MapaMeTpoB ACMHXPOHHOTO 3JEKTPOABHUIATENS [0 HOMHUHAIBHBIM
JTaHHBIM.

IIpakTnyeckas padora Ne 5.Pacuer mapamMeTpoB ABUraTe/ieil NOCTOSIHHOIO TOKA €
00MOTKO MapauieJIbHOT0 BO30Y:KIeHUs

IIe.m;: HAYYHUTHCA ONIPCACIIATh MapaMETPhI JBUraTelIell MOCTOSHHOTO TOKa

Beimosnus patdory, Bel Oyaere:

ymemp:

VY01.2 ananu3upoBath 3a7auy u/uin NpoOaeMy U BBIIENIATh €€ COCTaBHbIE YaCTH;

VY01.6 onpenenuth HEOOXOUMBIE PECYPCHI;

VY02.2 onpenensate HEOOXOUMbIE HCTOYHUKH HH(OpMAIIUH;

¥02.5 BbiaensATh Hanbosiee 3HaYNMOE B IIepeyHe HHPOpMaIUH;

¥02.6 onieHMBaTh NPAKTUYECKYIO 3HAUNMOCTb PE3YJIBTATOB MIONCKA;

VY 03.2 npuMeHsTh COBPEMEHHYIO HayYHYIO MPOPECCUOHANBHYIO TEPMUHOJIOTHIO;

MarepunanbHoe obecniedeHue:

- METO/IMYECKUE YKa3aHUsl, UHIMBUyaJIbHbIC 3aJaHUS

3aganme:

1. OnpenenuTh TOKH B 0OMOTKAX, MOJIE3HYIO MOIITHOCTh; DJIC nBurarens

Kparkune Teopernyeckue cBeeHHA

Jlia pemieHust 3a7ad HEOOXOJMMO 3HATh YCTPOWCTBO, MPHUHLMIT ACWCTBUS T'€HEPATopoB U
JBUraTele IMOCTOSHHOTO TOKa C MapajuleJbHBIM BO30YXICHHEM, (DOpMYIbl, OMpeesnsionme
napaMmerpsl Takux MammH. HMcmonb3ys pucynku 10, 11 , pa3bepem OCHOBHbIE (QOPMYIIBI,
HE00XO0AUMBIE JJIS peIIeHuUs 3a/1a4.

I'enepaTop ¢ napajiesnbHbIM Bo30yk1eHueM (puc 10).

1. OJIC, naBonumas B 0OMOTKE SIKODSI,

E=U+ |HRH—)U =E - |51Rg,

rae U — HanpsbkeHue Ha 3aKuMax reHeparopa, B;

| i— ToK siKOpSA, A;

Rg— comportuBnenne oOMOTKH sikopsi, OM.

2. Toxu:
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skopst g = (E-U)/ Ry

Bo30yxaeHust lg=U/Rp

rae Rg — compotuBiienne 0OMOTKH BO3OY)AeHHS. OM;

Harpy3ku | = lg— Ig.

1. Tlone3nass MOIIHOCTb, OTAaBaeMasi rereparopom: P, = U/l

2. MomHocte P, 3arpavyeHHass NEpBHYHBIM JBUTATEIeM Ha BpAIICHHE SKOPS IeHepaTopa

(moTpebsiemMast reHEpPaTOPOM MOITHOCTS), onpenensiercs u3 Gopmynst KIT/] reneparopa
n= P2/P1—>P1 = Pz/n.

nqd ‘?ﬁ
Y YY),
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Saidymdenun 8038ywdenun
7,
T I Wemxy T 4 Iy Wemny
| s h
Fy A
L T Rq
s
oo,
™ o U O=
— }fcma"vmx numarya
Puc. 10| Puc. v |

IMopsiiok BBITIOJIHEHHSI PA0OTHI

1. Texymuii KOHTPOJIb ~TECTOBBIM KOHTPOJIb 110 TEME
2. Pemenue 3amaun

Xoa paGoTsI:

JIBUraTenp ¢ mapauieabHbIM Bo30y KaeHueM (puc. 11).
1. [IpotuBo3/1C, HaBoiMMasi B OOMOTKE SIKOPS
E=U-I,R, > U=E+I,R
rae U — HanpshbkeHNe HCTOUHUKA IEKTPUYECKOM SHEPTUH, MUTAIOIIET0 OOMOTKY siKopsi, B;
|7 — TOK siKODS, A;

Rp— conpoTtuBienrne 0OMOTKH siKOpsi., Om

A

2. Tox Harpy3ku l=1,+1,
3. Tok Bo3Oyxnmenus | _ Y ,
B RB
rae Rz — conpoTuBieHrne o0OMOTKHU BO30yxaeHus, Om.

4. Tox sikopst |, _U-E

A
5. MomHOoCTb, moTpediiseMas IBUraTesieM OT HCTOYHHKA dJIeKTpudeckoii saeprun P =U - |
6. Ilone3nyro MomHocTh P, Ha Bamy aurarens omnpeneiasitor u3 Gopmynsr KIT

n= i —>P,=nPR
Pl
955- P,
%

r7ie N — 9acToTa BpalleHUs SKOps., 00/MUH

JlBurarenb MOCTOSHHOTO TOKAa C TapauiebHbIM BO30YXKIEHHEM MOAKIIOYEH K CETH C
HamnpspkeaueM U = 220 B (puc. 11). Ilone3nas momuocTh Ha Bany P, = 10kBT, yacTora Bpamenus
skopsi n = 2400 o6/mun, KI1J] neuratens n = 80 %.

Omnpeaenutsb: 1) Bpamaroumii MOMEHT M, KOTOPBIN pa3BUBAET JIBUraTellb; 2) MOABEICHHYIO
MomHOCTh Pi; 3) Tok |, morpebnsiemplii nBuratenem w3 ceTw; 4) CyMMapHble TIOTepU
MOIIIHOCTH B JBHUTaTene » P.

Pemenue.

OnpenensieM: 1l .MOMEHT  BpallleHUS, KOTOPbIA pa3BUBACT JBUTATEIb NPU JTAHHOU
MOIIHOCTH Ha BaJly ¥ YaCTOTE BPAILlCHUS

7. MOMEHT BpallleHUs ABUTATEIS )f =
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~955-P, 955-10

M =39,79 H - m
n 2400
2. MOIIIHOCTb, MOTPEOIIIEMYIO IBUTATEIEM U3 CETU
P P
n=-—2-->P =—2=£:12,51<Bm
P, n 08
3. TOK, MOTPEOISIEMBIi IBUTATEIIEM U3 CETH
P
P=U-l 1= 1000 5i5n
u 220

4. cyMMapHyI0 MOIIHOCTb MOTEPh
> P=P —P,=125-10=25«Bm
®dopma npeacTaBiIeHus pe3yJbTaTa: CBOCBPEMEHHO U NMPABIILHO BIMOJIHEHHBIE PACUETHI.

Kpurepun oneHku:

—«OTIUYHOY - TEOPETUYECKOE U IMPAKTUUYECKOE COJEpPKAHNUE TEMbl OCBOCHO IOJHOCTHIO, 03
po6esoB, yMeHus: c(hOpMUPOBAHbI, BCE MPEAYCMOTPEHHbIE TEeMOW yueOHbIC 3aaHNUs BBIIIOIHEHBI,
KAaueCTBO UX BBIIIOJIHEHHUS OLIEHEHO BBICOKO.

—«XOpouIo» - TEOPETHUECKOE U MPAKTUUYECKOE COJEpKaHHE TEMbl OCBOCHO IOJHOCTHIO, 0€3
po0esIoB, HEKOTOpble yMEHHs c(OpMUPOBaHBI HEIOCTATOYHO, BCE HPENYCMOTPEHHBIE TEMOMH
yueOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JaHIH BBITIOJIHEHBI C OIINOKAMH.

—«Y 10BJIETBOPUTEIBHO» - TEOPETUYECKOE U MPAKTUYECKOE COAEP)KaHUE TEMbl OCBOEHO
YaCTUYHO, HO NPOOEsbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOIMMblE YMEHHsI paboThl C
OCBOCHHBIM MAaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOW
y4eOHBIX 33J1aHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHINOJIHEHHBIX 33JJaHUH COJIepKAT OLIHOKH.

—«HeynoBiIeTBOPUTENBHO» - TEOPETUYECKOE U MPaKTUYECKOE COAEpkKAaHHE TEeMbl HE
OCBOEHO, HEOOXO/AMMBIE YMEHHsI He C(HOPMHUPOBAHbI, BHIIOJIHEHHBIE YUeOHbIE 3aJjaHUs COAEpIKaT
rpyOble OImMOKH.
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