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1 IMMOACHUTEJIBHAS 3AITMCKA

CoctaB 1 cofiepkaHUe MPAKTHUECKUX U JTa0OPaTOPHBIX 3aHATHH
HampaeieHsl Ha peanusauuio dDenepanbHOro rocynapcTBEHHOTO
00pa30oBaTeNbHOTO  CTaHAApPTa  CPEAHEro  Npo¢)eCCHOHATBHOTO
o0pazoBaHwMs.

Benymeil AMIaKTUYECKOM LENbI0 INPAKTHYECKUX 3aHATHU
ABysieTcss popMupoBaHUE NMPO(ECCHOHATBHBIX MPAKTHYECKUX YMEHUH
(ymeHHMH  BBINONHATH ~ ONpEACICHHBIE  JCHCTBUSA,  ONEpaLUH,
HEOOXOIUMEBIE B MOCTEAYIOUIEM B MPOQECCHOHATBFHON JEsITeNbHOCTH)
WIN Y4eOHBIX MPAaKTUUYECKUX YMEHHH, HEOOXOAMMBIX B MOCTETYIOLIEH
y49e0HO! AESITeTHHOCTH.

Benymeli aumakTH4eckod LEibi0  J1a00OpaTOPHBIX — 3aHATHM
SBIISETCS  DKCIEPUMEHTAJbHOE  TOATBEpPXKIEHHE U IpOBepKa
CYLIECTBEHHBIX TEOPETHYECKUX MOJIOKEHUH (3aKOHOB, 3aBUCUMOCTEH).

B cootBercTBUM ¢ paboueii mporpaMMoil yaeOHOW AUCITUTUIAHBL
OIIL[.03 «OcCHOBBI 3JIEKTPOTEXHUKH» MPETYCMOTPEHO TIPOBEACHHUE
MPaKTUYCCKUX u abopaTOPHBIX 3aHSITHH. B paMKax
MPaKTHYECKOT0/TadOpaTOpHOTO  3aHATHA ~ OOydYalolm[uecs  MOTYT
BBITIOJIHATH OJJHY WJIH HECKOJIBKO MPaKTHUECKUX/Ta00paTOPHBIX PadoT.

B pesynbraTe ux BBIITOJHEHUS, 00yYaIOMIUIACS JOIKEH:
ymembs:

e  V1:4uTaTh AMEKTPHUUECKUE CXEMBI;

e V2:BecTH oNepaTUBHBIN y4eT paboThl SHEPTETHUECKIX
YCTaHOBOK ;

e V.01.2: aHanm3upoBaTh 3a7ady W/HIM MpoOJIeMy W BBIIEIATDH
e CcOCTaBHbIE YaCTH; OIPEIENSATh ATAlbl PEIICHHUS 3a4auH;
BBISBIIATE U A()()EKTHBHO UCKATh WHPOPMAIIHIO, HEOOXOTUMYIO
JUTSI PEIICHUS 3a1a4d W/UJIH IPOOJIeMBI;

e VYO01.3 ompenensTs dTanbl pelieHns 3a1a4uu;

e  VYO01.4 BeIsBIATH ¥ 9OPEKTUBHO UCKATh HHPOPMAIIHUIO,
HEOOXOUMYIO ISl PEIICHMS 3a1a41 W/UIIH TTPOOJIEMBI;

e VYO01.5 cocTaBisaTh miaH JEeHCTBUIM;

e VYO01.9 peanuzoBaTh COCTaBICHHbBIN IUIAH;



e VO0I.11 onieruBaTh pe3yiabTaT U MOCIEACTBUSI CBOUX AEHCTBUI
(caMOoCTOATENBEHO WIIK C MTOMOIIBIO HACTABHUKA);

e V.02.2: onpenensaTb HEOOXOIUMBIE MCTOYHHKH WH(POPMALUH;
BBIICJIAT, Haubolee 3HAYMMOE B TMepedyHe WHPOpMAaIHH;
0QOPMIISTH pe3yIbTaThl TOUCKA;

e V02.5 BeiaensaTh HanOoJee 3HaYUMOe B IepevyHe HH(HOpMaIny;

e V02.6 oueHuBaTh NPaKTUUECKYIO 3HAUMMOCTH PE3YJIbTaTOB
MIOUCKa;

e VY02.7 ohopMIsATh pe3ynbTaThl IOUCKA;

e .V.03.2: MIPUMEHSTh COBPEMEHHYIO Hay4HYIO
npodecCHOHANBHYIO TEPMUHOJIOTHIO;

e VY04.5 ucmonp30BaTh KOMMYHUKAITMOHHBIE HABBIKHU TIPH padboTe
B KOMaHZI€ AJIs1 YCIIEUIHOM paboThl Hall TPYIIIOBBIM pEIICHHEM
mpooJieM;

e VY04.2 B3aUMOJEHCTBOBATh C KOJUIETaMHU, PYKOBOJCTBOM,
KJIMEHTaMH B X0Je TPO(ECCUOHANBHON AEATENBHOCTH;

e  V04.8 3ppexTuBHO paboTaTh B KOMaHIE;

e V.05.3: rpaMOTHO Wu3Naratb CBOM MBICIM H OQOPMIATH
JOKYMEHTBl 10  Hpod)ecCHOHaNbHOM  TEeMaTuke  Ha
roCyJapCTBEHHOM SI3BIKE;

e V.06.2: omuceIBATh 3HAYMMOCTH CBOEH CIIELHUAIIBHOCTH JJIA
Pa3BUTHUS SKOHOMHUKH M CPEAbI JKU3HENEATENbHOCTH TPakJaH
POCCHICKOT0 roCy1apCTBa ;

e V.07.3: UCIIOJIb30BATh sHeprocoeperarome u
pecypcocOeperatomiue TEXHOJIOTUM B  NPOdECCHOHATBHOU
JIESTENIbHOCTH TI0 CHEMaIbHOCTH ;

CozmepkaHue  TPAKTHYECKUX W JIADOPATOpHBIX  3aHATHI
OPUEHTUPOBAHO HA  MOATOTOBKY  OOYYaIOUIMXCS K  OCBOCHHIO
NPOQECCHOHANIBHOTO  MOJYJISI TPOrPaMMbl  TTOJITOTOBKH  CIICIMAIIMCTOB
CpPETHET0 3BEHA IO CHELMATIBHOCTH U OBIALCHUIO MpogheccuoHanbHbimu
KOMNemeHyuamu:



[IK 2.1. BBIIOMHATH MOATOTOBUTENBHBIE PAaOOTHI Ha CTPOUTEIHHOMN
IUIOILA/IKE;
IIK 3.5. OGecrneunBath coOMIOACHUE TPEOOBAaHUN OXpaHBl TPYIa,
0€30MacHOCTH JKU3HEICATEIBHOCTH M 3aIIUTY OKPY)KAIOLIeH Cpenbl
IIPY BBIIIOJTHEHUU CTPOUTEIHHO-MOHTAXXHBIX, B TOM YHCJIE OTIEIOYHBIX
paboT, peMOHTHBIX pabOT U paboT MO PEKOHCTPYKITUH U AKCIUTyaTallun
CTPOUTENBHBIX 00BEKTOB,
IIK 4.1. Opranu3oBeiBaTh pabOTy IO TEXHUYECKOH OIKCIUTyaTalluy
3IaHUM U COOPYKECHHIA;
[1IK 4.2. BbINOJIHITH MEPONPHSITUS MO TEXHUYECKOW SKCIUTyaTallu
KOHCTPYKIHMI W HHXEHEPHOTO 000PYAOBaHHS 3aHUH.
A Taxxe pOPMHPOBAHUIO 0OUIUX KOMNEMEH YU
OK 01 Br10upath crioco0b! penieHus 3a1a4 mpodhecCuoHanbHOM
ACATCIIBHOCTU NIPUMCHUTCIIBHO K PAa3JIMYHBIM KOHTEKCTaM.

OK 02 OcCyIIeCTBIATh TOUCK, aHATU3 M MHTEPIPETALMI0 HH)OpMALIUH,
HEOOXO0AMMOH ISl BBITIOJIHEHUS 38124 PO ecCHOHATbHON
JEATETbHOCTH.

OK 03 [ImaHupoBaTh U pealn30BBIBATH COOCTBEHHOE

npodeCcCHOHANBHOE U JINYHOCTHOE Pa3BUTHE

OK 04 PabotaTh B KOJUIEKTHBE U KOMaH e, 3P PEeKTUBHO
B3aUMO/ICHCTBOBATH C KOJIETaMU, PYKOBOJICTBOM, KIIMEHTAMH.

OK 05 OCymIecTBIATh YCTHYIO U MUCBMEHHYI0 KOMMYHHKAIIUIO Ha
roCyAapCTBEHHOM sA3blke Poccuiickoil denepanuu ¢ yueTom
0COOEHHOCTEH COILMANBLHOIO U KYJIbTYPHOTO KOHTEKCTA.

OK 06 [IposiBIIATE IpaX1aHCKO-NATPUOTHYECKYIO O3HULIHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE TIOBEICHUE HA OCHOBE
TPAIUIMOHHBIX 00IIEYET0OBEYECKNX [IECHHOCTEH.

OK 07 CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOLIEH cpepl,
pecypcocbepexeHuto, 3 hekTHBHO AeHCTBOBATh B
YpEe3BBIYANHBIX CUTYaLUsX.

BrinonHeHne 00y4aromuXcs MPaKTHUYECKUX U JIa00paTOPHBIX
pabot o yueoHot muciuiuinae OINL] .03 «OCHOBBI 3JIEKTPOTEXHUKIDY
HAIpaBJICHO Ha!

- 0bobwenue, cucmemamuszayuio, yeryOneHue, 3aKpenjieHue,
pazeumue U Oemanu3ayuio NOJIY4eHHbIX Meopemuideckux 3HaHull no
KOHKPEMHbIM MeMam Y4eOHOU OUCYUNTIUHDL,

- opmuposarue yMeHUll NPUMEHAMb NOJYYEHHbIE 3HAHUS HA
npaxkmuxke, peanusayuio eounHcmea UHMEILIeKMYAbHOU u
NPAKMUYecKol 0esameabHOCmu;



- ghopmuposanue u pazsumue yMeHull. HabIOamy, CPAGHUBAND,
CONOCMasIAmys, AHAIUUPOBAMb, 0elamb 6ble00bl U 0000uUjeHUs,
CAMOCMOSIMENbHO 6eCMU  UCCIE008AHUs, NOIb308AMbC PA3TUYHBIMU
npuemamu usmeperutl, 0popmisims pe3yaibmamol 8 sude mabauy, cxem,
epaghuxos;

- npuobpemeHue HABLIKOE Pabomvl C PA3TUYHBIMU NPUOOpAMU,
annapamypou, YCmaHO8KAMU U OpYeUMU MEeXHUYeCKUMU CPedCcmeamu
07151 NPOBEOEHUsL ONBIINOEG,

- pazsumue  UHMENLEKMYAIbHbIX — YMeHuti y  6yoyuux
CReyuanucmos. AHATUMUYECKUX, NPOEKMUPOBOYHDBIX,
KOHCMPYKMUBHBIX U Op.;

- ewipabomKy — npu  peuwleHuu  NOCMAGIEHHLIX  3a0ay
npogpeccuorarbHo SHAYUMBLX Kavecms, MaKkux Kax
CAMOCMOSIMENLHOCHb, OMEEMCMBEEHHOCMb, MOYHOCHb, MBOPUECKAs.
UHUYUAMUGA.

[MpakTrveckue ¥ J1a0OPATOPHBIC 3aHATUSI TPOBOIATCS TIOCTE
COOTBETCTBYIOILICH TEMbI, KOTOpas oOOCCICUMBACT HAIMYUE 3HAHW,
HEOOXOIUMBIX JUIS €€ BBIIIOJIHEHHU.



2 IHEPEYEHb

HNPAKTUYECKUX/JIABOPATOPHBIX

3AHATHUI
TeMa Tembl Ko | Tpeb6osanus ®I'OC CIIO
MPaKTHYECKUX/JI | JIH- (ymetp)
abopaTOpHBIX | yec
3aHATUH TBO
qac
OB
Tema 2. [IpakTnueckas 2 | YV1.;V2.:Y01.2;¥01.3;Y01.4;
Dnektpuy | pabora 1 Pacuér Y01.5;¥01.9;¥01.11;
eCKHe 3IIEKTPHYECKUX ¥02.2;¥02.5;¥02.6;¥02.7;
Lenu eneit Y03.2§Y04.5;Y04.2;Y04.8;
MOCTOSTHH | TIOCTOSIHHOTO ¥05.3, Y06.2; ¥07.3
Oro TOKa | TOKa
JlabopaTopHas 2 | V1,;Y2;Y01.2;¥01.3;Y01.4;
paborta 1 ¥01.5;¥01.9;¥01.11;
Uzyuenne ¥02.2;¥02.5;¥02.6;¥02.7;
P e— Y03.2:Y04.5:Y04.2:V04 8;
PE3HCTOPOB - ¥05.3; ¥06.2; ¥07.3
MpOBEpKa
3akoHOB Oma u
Kupxroga
Tema 3. [TpakTuueckas V1.;V2.:¥01.2;¥01.3;Y01 .4
ITepemen | pabora 2. Pacuér Y01.5; ¥01.9;Y01.11;
HBII HEPA3BETBICHHO | 2’/8%;,3;002553,378366,23’027,
DNEeKTpUY | H 1enu e 2> s
ecKHil TOK | MepeMeHHOro V07.3;¥04.5;¥04.2;Y04.8;
TOKa
[IpakTrueckas V1.,¥2.:,¥01.2;¥01.3;Y01.4;
pabota 3. Pacuér Y¥01.5; ¥01.9;¥01.11;
3ITEKTPUUECKUX ¥02.2;¥02.5;¥02.6;¥02.7;
Heneit mpu | 2 | Y032: 05.3; V06.2;
COCIHHEHHH V07.3;¥04.5;¥04.2;Y04.8;
00MOTOK
«3BE3101»




Tema 5 [IpakTnueckas V1.;¥2.;31.;32.;33.

Tpauncdop | padora 4. Pacuér Y01.2;¥01.3;Y01.4;Y01.5Y

MaTOpHI IIapaMeTpoB 01.9;¥01.11; ¥03.2;
Pt |7 |ty
TpaHcpopuatopa V06.2; Y07.3;

Tema 6 [IpakTrueckas V1.;Y2.:,.¥01.2;¥01.3;Y01.4
pabota 5. Pacuér ;¥01.5;V01.9;V01.11;

DJIeKTpHY | MapaMeTpoB 5 ¥02.2;¥02.5;¥02.6;¥02.7;

eCKHe ACHHXPOHHOTO YO3.2%Y04.5;VO4.2;V04.8;

MALIHHEL JIBATATENIS v05.3; ¥06.2; ¥07.3;

HepEMEHH

o0 U [IpakTrueckas V1.:¥2,;.¥01.2;¥01.3;¥01.4
pabora 6. Pacuér ;¥01.5;V01.9;V01.11;

MOCTOMHH | Hapamerpos V02.2;Y02.5;Y02.6,Y02.7;

OroToKa | raTens 2| Y03.2;Y04.5;Y04.2,Y04.8;
HOCTOSHHOTO Y05.3; ¥06.2; ¥07.3;
TOKa

Tema7. JlaGopaTopHas V1.;¥2.:¥01.2;¥01.3;Y01.4;

OcHoBbI | pabora 2. YO01.5;Y01.9;¥01.11;

anexktpon | COOpKa  cXeMbl v02.2;¥02.5;¥02.6;,Y02.7;

puBoza | penefito- V03.2;V04.5;Y04.2;Y04.8;

Amnmapary | KOHTaKTOPHOTO ¥05.3,¥06.2, ¥07.3

pa yIpaBiIeHUS 2

yIpaBJIeH | aCHHXPOHHBIM

us U JIBUTATETIEM

3aIIUTHI

UTOI'O 16




Ipu 3aouHoil opme oOyueHus mnpakTHueckue 3aHsaTusi Nel-No6o
MPOPadaTHIBAIOTCS 00YYAFOIIIMICS CAMOCTOSITEIHHO.

3SMETOAUYECKUE YKA3ZAHUSA
Tema 2.9/1eKTpuYecKHe eNd MOCTOSIHHOT0 TOKA

IIpakTHyeckoe 3ansaTue Ne 1
Pacuér ajiekTpuyecKux meneii MOCTOSAHHOIO TOKa

He.]'lb: Hay‘lI/ITI)CH MPOU3BOJAUTH PACUCT IJICKTPUUCCKUX Lerei .

Brinosinus padoty, Bel Oynere:

ymemp:

V1. -uuTaTh 3NEKTPUUECKUE CXEMBI;

V2. -BecTH onepaTUBHBIN y4eT paboThl JHEPTETHIESCKUX YCTAHOBOK ;
V01.2;¥01.3;¥01.4;¥01.5;¥01.9;¥01.11; ¥02.2;¥02.5;¥02.6;Y02.7,
V03.2;¥04.5;¥04.2;Y04.8; ¥05.3; ¥06.2; Y07.3

VY 1- yuTaTh 3MEKTPUUECKUE CXEMBL;

MartepuaabHoe obGecneyenne: KapTouku HHIWBHIYAIBHOTO
3a/1aHUs, METOIMUECKHIE YKa3aHUs

3ananue:

1 . Ilemp NHOCTOSHHOIO TOKA CO CMEIIAHHBIM COEIMHEHHEM
COCTOWT U3 YETHIPEX PE3UCTOPOB. B 3aBHCHMOCTH OT BapuaHTa 3aJaHbI:
cxema 1enu (M0 HOMEpPY PHCYHKa, MPHIOXKeHHe 1), COmpoTHBICHUS
pesuctopoB Ry, Ry ,R3 Ry, Hanpspkenue U, Tok | mmm MomHOCTH P Beei
151178

OnpenenauTh: 1) 3KBUBAIIGHTHOE CONMPOTUBIICHUE METH R,;;
2) TOKH, TIPOXOJAIINE Yepe3 Kaxwlid pe3uctop li, I, I3, |4 Pemenne
3aJa4d MPOBEPUTH, IIPUMEHHUB TEPBBIN 3akoH Kupxroda. [laHHbie mjs
CBOET'O BapHaHTa B3STh U3 Ta0muilpl 1.1.

Tabnuma 1.1 BapuaHTs! 3ananwuii

Homep Homep R4, R, Rs, R, Om | U, I, P,
BapuaHnTa | pucynka | 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

10




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

Kpartkue Teopernueckue cegenusi: Pemenue nanHoi 3agauu
Tpe6yeT 3HaHHs OCHOBHBIX 3aKOHOB IMTOCTOSAHHOI'O TOKa, MPONU3BOAHBIX
dopMys1 3TUX 3aKOHOB M YMEHHMs HUX NPUMEHATh MJsl pacyera
AIIEKTPUYECKUX ILIEeTIeH CO CMEIaHHbIM COSAMHEHUEM PE3UCTOPOB.

HOpﬂZIOK BbINNOJTHCHUSA paﬁOTI)I: Hepe)l peuICcHueEM 3aaadun

CBOETO BapHaHTAa PEKOMEHAYETCs €Ile Pa3 O3HAKOMHUTHCS C PEIICHUEM
npumepa
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Metoauky u

MIOCIIEIOBATENBHOCTD
JEUCTBUM IIpU pELICHUH
3aJjady = CO  CMEMIAHHBIM
COCIVIHEHUEM PE3UCTOPOB
paccMOTpUM B OOIIEM
BUJE Ha  KOHKPETHOM

npuMepe.

1. BrinuceiBaem
yCIIoBUE 3a1a9u
(comepkanue YCIOBUI
3a1aq BBIITUCHIBATh

MIPUMEHHUTEILHO K CBOEMY
BapUaHTy).

Vcnopue 3amaun. llemp NDOCTOSIHHOTO TOKa CO CMEIIAaHHBIM
COCIIMTHEHNEM COCTOWUT W3 YETHIPEX PE3WCTOPOM. 3aJaHbl CXeMa IeIH
(puc. 1), 3HaUeHHsI COMPOTHUBIICHUI PE3UCTOPOB:

R1 =30 Om, R2 =20 Om, R3 =3 OmM, R4= 5 Om, MOIITHOCTH LICIIH
P=320Br.

Onpenenurs:

9KBUBAJICHTHOE COIMPOTHUBJICHUE IeTI RAK, 2) TOKM, mpoxoasIue
yepe3 Kaxablii pe3ucrop. Pernenne 3amaym TpoOBEpUTH, MPUMEHHUB
nepBbIi 3akoH Kupxroda.

BeInuceiBaeM U3 YCIIOBUH TO, YTO JAHO U HYXHO OIPEICIHUTH B
BUJIe OyKBEHHBIX 0003HAYCHNU M YUCIIOBBIX 3HAYCHUH.

[Ipogymaem mmaH (HOpSAOK) pelIeHWs, TMOAOUpas TpH
HEOOXOMMOCTH CIPaBOYHBIN MaTepuall. B HailleM ciydae npuHUMaeM
TaKoU MOPSIIOK PELLICHMUSL:

1) HaXOJMM SKBHBAJIEHTHOE CONPOTHBIICHUE IIETTH
R,« = R12 + R34, 20e R12 = Ry Ro/(Ry + Ry) — napannenvhoe
coeourenue,
Rz 4= R3 + Ry — nocneoosamenvrnoe coeounenue;
2) obo3HaunMm Toku ly,ll3,1, Ha (puc. 1) crpenkamu wu
ONpECIUM UX 3HAYCHHUS U3 POPMYJIbl MOITHOCTH:

P=I’R,— = JP/R, ;1= 14= 1 ,ak xak npu

[IOCIIE0BATENLHOM COEIMHEHNU OHM OJHH U Te ke, a |, = U1 o/Ry; I,=U;
2/R2, 20e U12 = |‘R12
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4. Bromonnsem pemienue, He 3a0biBas HyMepoBaTh H
KpaTKO OIHUCHIBaTh ACHCTBHA. VIMEHHO Tak pELIeHbl BCE TUIIOBBIE
pUMEPHI TOCOOUSL.

OTcyTCcTBHE MUCHMEHHBIX MOSICHEHHH ACWCTBHHA NPUBOIUT K
HETNOJHOMY ITOHMMAaHHUIO PEIIeHUs 3a/1a4, OBICTPO 3a0bIBACTCS.

5. BeimonHsieM  OpOBEPKY — pEIIEHHs — CICAYIOIIUMHU
crnocobaMu: a) JIOTUYHOCTh IIOJNyYeHHsS TaKoro pes3ynbTara; O)
IPOBEpPKa PE3YNbTAaTOB C NPUMEHEHHEM IIEPBOIO M BTOPOIO 3aKOHA
Kupxroda.

OOBSICHUM HEKOTOPBIE CIIOCOOBI MPOBEPKH PE3yIbTATOB PELICHHSL.

[Tpumenenue nepBoro 3akona Kupxroda.

®DopMyTupoBKa 3aKOHA: anredpandeckasi CcyMMa TOKOB B Y3IIOBOU
TOUYKE paBHA HyN0. MaTeMaTHuecKasl 3aluch JUisl y37aa O cXeMbl Ienu
pUCYHOK 1:

|1+ |2: | wau |1+ |2— 1=0

[Tpumenenue Broporo 3akoHa Kupxroda.

DopMyTUpOBKa 3aKOHA: BO BCSKOM 3aMKHYTOM KOHTYpE
JNeKTpuyYeckol 1enu anreOpamdeckas cymma OJJIC YE paBHa
anredpanveckoil cymMMe MaJeHHWi HampspkeHud )Y |'R Ha OToenmbHBIX
COIIPOTHBIICHUSX ITOTO KOHTYpA.

B 3amkHyTOM KOHTYpe (pHc. 1) mpuiokeHHOoe Hampsbkenue U
(ananornyno D/1C npu BHYTpEHHEM CONPOTHMBIICHUH HCTOYHHKA TOKA,
PaBHOM HYJIIO) U MaJCHUS HANIPSHKESHUS

U12= |- Rl: U3= I'Rgu U4= |R4

OO0x0as1 KOHTYp 10 HampaBJICHUIO TOKa (B JaHHOM ciydae IO
YacoBOW CTpENIKE), COCTaBUM YpPaBHEHHE II0 BTOPOMY 3aKOHY
Kupxroda:

U=U,,+Us+ U,

ITogcuer Ganmanca MomHocTH. OOImas MOLIHOCTH LENH paBHA
CyMMe MOIITHOCTEH Ha OTAEIBHBIX PE3UCTOPaX.

Hns cxemsr nemn (puc. 1) P = Py+ P, + P3 + P, Tak kKak P =
‘R wimm

P=U*R,mo P=1*Ry+ >R, + IR+ I*Rys unu

P= U212/R1 + U21 2/R2+ U23/R3+ U24/R4.

Ecnmu npoBepky pelieHHs MNPOBOIUTH IIyTeM CpaBHEHHS
PE3yIbTATOB PpELICHUs] APYrUMH CIIOCO0aMH, TO B JAHHOM CiIydae
BMECTO OIpeneeHus Toka u3 Gopmynsr P = I>RoK MOXHO GBLIO HaifTH
HaIpsDKEHHE

2
I
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U=,PR . usP=U%R,,

azareMm | = U/R,, mo dopmyte 3akona Oma.

[Tpumep 1. Ha pucynke 2 m3o0paxkeHa 3IEKTpUYECKas 1IETb CO
CMENIaHHBIM  COEJMHEHHWEM  PEe3UCTOPOB. VI3BECTHBI  3HAYCHUS
COnpoTUBJIECHUH pe3ucTopoB Ry = 3 Om, Ry= 10 Om, R3 = 15 Om, Ry =
1 Om, nanpsoxkenne U = 170 B um Bpems pabotsl nenu t= 10 wu.
OmnpenennuTh TOKH, MPOXOASAIINE dYepe3 Kaxmplii pesuctop lq,lz, 13,14,

Ry
| S A ﬁl ’?SA‘
E 1
+ 1=1; I=11A
Ry +
- _ U R, 3[]
U
= Ry = el
4 + -
Puec. 2 Puc. 3 Puc. a

o01ryto MomHOCTh 1ienw P u pacxon saeprun W
Pemenue 1. OOGo3HaumM CTpelIKaMU TOKH, IPOXOJAIINE depe3
KaXXIbIil PE3UCTOP C YUETOM MX HalpaBJICHHs (CM. puC. 2).

2. OmpegenuM oOmiee SKBUBAJICHTHOE COIPOTHUBJICHUE IIEIH,
METOJ] MOACYEeTa KOTOPOro Ui LEeNH CO CMEIIaHHBIM COCIUHEHHEM
PE3UCTOPOB CBOAUTCS K TIOCIIEIOBATEIFHOMY YIPOIIEHUIO CXEMBI.

Comnporusnenus R, u Rz coenuHens! napauienbrHo. Haligem o0iee
CONPOTHUBIICHUE MPU TakoM coenuHeHnn: 1/R3=1/R,+1/R;. mpuBoms K
obmemy 3HaMEHATEIT0, MOTyYUM R 3=
R.R3/(Ry+R3)=10-15/(10+15)=150/25=6 Om

Teneps pesuctopsl Ry3,R1,R; coenmHeHs mocmenoBaTebHO, X
obmiee conporusnenue R, ,—R;+R;3+R,=4+6 = 10 Om.

Oro oluiee COMpPOTHBIIEHHE, BKIIOYEHHOE B 1€l BMECTO
YeThIPEX COINPOTHBICHUH CXEMBI pHC. 2, MPH TaKOM >K€ 3HAYCHHUH
HanpsDKEHUs] He M3MEHUT TOoKa B Lend. [losToMy 3TO compoTuBiieHHE
Jarie Ha3bIBaeTCsl OOIIMM SKBUBAJICHTHBIM CONPOTHUBICHUEM LEH WIH
MIPOCTO IKBUBAJICHTHEIM (puC. 4)

3. 1o 3akoHy OMma AJ1s1 BHEITHETO YYacTKa LMK ONPEIEIUM TOK

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

4 HaiimeM TOKH, TIPOXOIAIIHE YepPe3 BCE PE3UCTOPHI.

Uepes pesucrop Ry mpoxomaut Tok |; =I.

UYepes pesuctop R, mpoxoaut Tok 1,4 =I.

14



[ ompeneneHuss TOKOB, MPOXOAALIMX 4Yepe3 Pe3ucTopsl R, u
Rs, Hy)XHO HaliTH HampspDKeHHE Ha TapauienbHoM ydactke U,3.0T0
HanpsDKEHHE MOXKHO OmpenenuTh AByMs criocobamu: Us= IR;3 = 11- 6
=66 Bumu U3 =U-IR;- IR, ==U -1 (R;+Ry) = 110 -11(3+ 1)=66
B.

ITo 3akony OMa IS mMapayuIeTFHOTO yYacTKa Lenu Haimem |,=
Uy /R, ==66/10 = 6,6 A; 13 = U,3/R3 = 66/15 = 4,4 A unu, npuMeHss
nepBbIit 3akoH Kupxroda, momyunm I3=1 - 1,=11- 6.6 = 4,4 A.

5.Hatinem oOm1yt0 MOIITHOCT TIETIH:

I=Ul=110-11=1210Bm = 1,21 xBm.

6.0npenenuM pacxoj SHEPTHU:

W=P-t=12110 = 12,1 kBm" u.

7. Beinonnum IIPOBEPKY pelexus 3a1a4u
ONMCAaHHBIMU paHee CI0CO0aMHU: a) MPOBEPUM OalaHC MOIIHOCTH

P =P+ P+ Py +P; = PRy + IR+ %R + 3R, = 117 - 3 +
6,62-10+ 4,4% 15+ 112 -] = 363 + 435,6 + 290,4+121 = 1210 Bm;

1210 Bm= 1210 Bm;

15



0) JUIA y3JI0BOM TOYKH A cXeMbl (puUC. 2) NPUMEHUM

nepBbii 3akoH Kupxroda: | =1, +13=11=6,6 + 4,4;
11A=114;
B) COCTaBMM YpaBHEHHUE MO0 BTOpOMY 3akoHy Kupxroda,

00X0/I51 KOHTY IIETTH 110 YaCOBOM CTpEJIKE,

U =U1 + U23 + U4 = |R1+ |R23 + 1R4 110=11- 3+ 11- 6+
11-1110B=1108.

Bce cmocoObl  MPOBEpKH  TOATBEPIKTAIOT  I[IPABHILHOCTH
PEUICHUA 3a1a4n

Iopsok BeINoJIHEHHSI PA0OTHI :
1. PemeHue 3a1a49u 10 MHAWBUAYATBHOMY 3aJJaHUIO.

®dopma mnpencraBieHust pe3yibrata: CBOEBpEMEHHO U
MPaBUIIBHO BBIMOJHEHHBIC PACUYETHI

Kpurtepun ouenku:

—«OTIHYHO» - TEOPETUYECKOE W MPAKTHUYECKOE COJepIKaHue
TEMBl OCBOCHO TOJHOCTBIO, Oe3 MpoOenoB, yMeHUs! chOPMUPOBAHBIL,
BCE IPEIYCMOTPEHHbIE  TEMOW Yy4eOHBbIC 3aJaHUsl BBIIOJHEHHI,
Ka4eCTBO X BBIIIOJHEHHUS OLICHEHO BBICOKO.

—«XopomIo» - TEOPETHYECKOE M TNPAKTHUECKOE COJepIKaHue
TEMbl OCBOEHO TIOJHOCTHIO, 0€3 TpoOesoB, HEKOTOphIE YMEHHS
chopMHpOBaHBl HEJOCTATOYHO, BCE MPEAYCMOTPEHHbIE TEMOMH
yueOHble 3aJaHUs  BBIIOJHEHBI, HEKOTOpble BHIBl  3aJaHUN
BBITIOJTHEHBI C OLTHOKAMH.

—«YIOBJICTBOPUTEILHO» - TEOPETUYECKOE U IPAKTUYECKOE
COJEep)KaHUE TEMbl OCBOCHO YacTUYHO, HO MpoOenbl HE HOCAT
CYLIECTBEHHOTO XapakTepa, HEOOXOIUMble YMEHHs paboThl C
OCBOCHHBIM MaTEpUaIOM B OCHOBHOM C(POpPMHUPOBAHBI, OOIBIINHCTBO
NPEyCMOTPEHHBIX TEMOW YUeOHBIX 3aJJaHUl BBITIOJIHEHO, HEKOTOPBIE
13 BBIIOJIHEHHBIX 3aJaHUH COlepKaT OIIHOKH.

—«HeynoBneTBOPUTENLHO» - TEOPETHYECKOE MW MPAKTHIECKOE
COJIep)KaHUE TEMBI HE OCBOCHO, HEOOXOIUMblE YMEHHS He
c(hopMHpOBaHHbI, BBHITIOJHEHHBIE yUeOHbBIE 3aJJaHUs COJepkKar rpyobie
OLIMOKH.



JlaGopaTopHasi paGora 1. U3yyeHue coennHeHuit
pe3ucTopoB U npoBepka 3akoHoB Oma u Kupxrodga

Henanb: omnbiTHas NPOBEPKAa COOTHOILIECHUN SICKTPUUESCKUX
BEJIMYMWH TIPH I[OCIEAOBATENIbHOM U MapaljIelbHOM COEIUHEHUU
MPUEMHHUKOB JIEKTPUUECKON SHEPTHH

Beinoanus padoty, Bel Oyaere:
ymemp:
VY1.- 4nTaTh ANEKTPUUESCKUE CXEMBI,
V?2.- BeCTH OIepaTHBHBIA yueT padOThl JHEPTETHYECKUX YCTAHOBOK
;7¥01.2;¥01.3;¥01.4;¥01.5;¥01.9;V01.11;¥02.2;¥02.5;¥02.6;,Y02.7;
¥03.2;¥04.5;¥04.2;Y04.8; ¥05.3; ¥06.2; Y07.3

VY 1-4uTaTh ANEKTPUUECKHUE CXEMBI,

MarepuasibHoe odecneyeHue:

Hcrounuk MMOCTOSIHHOTO TOKa Ha 250B;
AIIEKTPOU3MEPHUTEIBHBIC puoOOopHI; JIAMITOBBIH peocTar;
COCTMHUTEIILHBIC TIPOBO/IA.

3ananme: 1. mpoBepKa OCHOBHBIX COOTHOIIICHUH MEXKIYy TOKOM,
HAMpsHDKEHUEM W COMPOTHBJIICHHEM TMPH  IMOCIEIOBATEIILHOM U
napaiebHOM COSTUHEHUH JJICKTPOIPUEMHUKOB.

KpaTkue TeopeTrnueckne cBeIeHUsI:

1. JJomyck k paboTe: BXOJHOU KOHTPOJb B BUZC PPOHTAIHLHOTO
ompoca:

- KaKO€ COCIMHCHNE HA3bIBAIOT MTOCIIEI0BATEIIbHBIM?

- 3akoH OMa JJI yJacTKa Ienu

- Kak ompenenseTcs o0liee COMPOTHUBICHHE [EMH C
MOCJIEI0BATEIILHBIM COSIMHEHUEM DJIEMEHTOB?

- KaKO€ COCIMHCHHE HA3bIBACTCS MapalICIbHBIM?

- (hopmynmpoBKa riepBoro 3akoH Kupxroda ais yzna

- YTO Ha3bIBAETCS y3JIOM, BETBbIO, KOHTYPOM?

- OCHOBHBIE€ COOTHOHICHHA MEXKAY TOKOM, HAIPSKCHHUEM U
CONMPOTHUBIICHHEM TIPH MapaUIeTbHOM W TOCJIEI0BAaTeIbHOM
COCJTMHECHHH.

2. COOpKa 3NMEeKTPUIECKHUX CXEM.

Iopsinox BLINOJTHEHUS PA0OTHI:
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1. O3HakOMHTBCA CO cxeMoi (puc.l) TmOCIea0BaTEIBHOTO
COEIMHEHHS U IIPOBEPUTH IPABUIBHOCTH COCAMHEHUS.

2. C paspemieHus TpemnogaBaTesisi BKIIOYUTH B CETh, H
YCTAHOBUTH 3aJaHHOE HAMpPSHKCHHWE, KOTOPOE BO BpEMs OMbITA
MOICPKUBACTCS MOCTOSHHBIM. [1oKIF0Uast BOJILTMETP (II00UEPETHO)
napaiebHO KOKIOMY MPUEMHUKY, H3MEPHUTh MaJICHUE HANPSIKCHUH
U;, U, Us Ilokazanus ammepmerpa W BOJBTMETpPA 3aHECTH B
Tabmmiry 1

/A\ HA1 v e w

ok ® ¥ &

v g g
K2>]

wl g e e
K3

Pucynox 1. Cxema nocienoBaTenbHOIO COCAMHEHUS
MPUEMHUKOB
Tabmmua 1. [locaenoBaresibHOE COEIMHEHNE 3ICKTPOPUEMHUKOB
N3mepeno Briuucneno
|06m U U U U06 R1 RZ RS R06 Pl PZ PB P06

1 2 3 il il

jilg
A |B|/B|B|B |Om [OM |[OMm |OM |B |B |B |Br
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3. IlpousBectu BbrumciacHus. CpaBHUTH PE3YNBTATHI ITOJYYCHHBIX
AHHBIX.

4. Cpenats BbBOJ. O3HAKOMHUTBCS CO CXEMOH TapaieIbHOTO
coenmuHeHus TnpueMHUKOB (puc.2). CoOpaTh cXeMy, MPOBEPUTH
[IPaBUJILHOCTD BKIIOUCHHMS.

5.C paspemieHuss PYKOBOJHTENS BKIIOYHTH CXEMY, YCTaHOBHTH
HanpsokeHue. [loodepenHO BKIIOYAs KaXJA0€ W3  CONPOTHUBIICHUH
HU3MEPHUTh TOK BeTBel. IlokazaHus aMmIepMerpa U BOJIBTMETPA 3aHECTH B
Tabmuiry.2.

/A\ H1mmm
ok X X &
H2 & &S &
o ® ® ®
H3 ® ® ®

K3

Pucynok 2.Cxema nmapauieTbHOT0 COSAHMHEHUS TPUEMHUKOB

Tabnuma 2.CxeMa napajielbHOTO COeIMHEHNUS TPUEMHHUKOB

NsmepeHo Brraucneno
U [ lo |2 |1z |lesw |R1 | Rz | Rs | Res | P2 | P2 | P3| Py
il ity
B A|lA A A OmMm [ OM |OM |OM |B |B | B | Bt
T T T

6.IlpousBectn BbuncieHus. CpaBHUTH Pe3yJbTaThl  OJYYCHHBIX
JIAHHBIX.
7.CrenaTh BBIBOJI

(I)opMa npeacraBjaceHus pe3ylbTara:

COCTAaBJICHUC OTYCTAa W OTBCTBI Ha KOHTPOJIBHBIC BOIIPOCHI IIPpU
3alIuTe:
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B deMm cxonctBo m paznuume 3akoHa Oma Juis ydacTka Lermu U
Bcel nerm?

IMouemy mnst ompenenenus DJIC MCTOYHMKA TOKA C TOMOIIBIO
BOJIETMETPA HEOOXOAUMO PA30MKHYTh IIETIh?

Uto dusmdeckn BeIpakaeT nepBhIii 3akoH Kupxroda?

CdopmymmpoBatrs BTOpoit 3akoH Kwupxroda, 3amucate ero B
MaTeMaTH4YeCcKoi hopme.

MoxeT M  CONPOTHBICHHE YYacTKa JBYX HapauiedbHO
COCTMHCHHBIX MPOBOJIHUKOB OBITH OOJIBIIIE (MEHBIIIE) TFOOOTO U3 HUX?

Kputepun onenkn:

—«OTIUYHO» - TEOPETHYECKOE M TPAKTHUYECKOE  COIEpKaHHE
TEMBI OCBOCHO TIOJIHOCTHIO, O3 Mpo0esoB, yMeHUsT chOpMUPOBAHBI, BCE
NpeAyCMOTPEHHbIE TEMOH y4eOHbIC 3aJaHHsl BHIIIOJHEHBI, KA4eCTBO HX
BBITIOJTHEHHUSI OLICHEHO BBICOKO.

—«XO0poLIO» - TEOPETHYECKOE U MPAKTUIECKOE COACP)KAaHUE TEMbI
OCBOGHO ITOJTHOCTBIO, 0€3 IMPoOeIoB, HEKOTOPhIe YMEHHS CPOPMHUPOBAHEI
HEIOCTATOYHO, BCE TMPEAYCMOTPECHHbIE TEeMOW Yy4eOHble 3alaHus
BBITIOJIHEHbI, HEKOTOPBIE BUIBI 331aHUH BBIITOJHEHBI C OIINOKaMH.

—«YIOBJICTBOPUTEIBHO» - TEOPETHYECKOE U MPAKTHUECKOE
CoIepKaHWEe TEeMbl OCBOCHO YACTMYHO, HO MpoOenbl HE HOCST
CYIISCTBEHHOTO  XapakTepa, HEO0OXOquMble yMEHHS paboThl ¢
OCBOCHHBIM MaTepHalioOM B OCHOBHOM C(OPMHPOBAHBI, OOJBITUHCTBO
NPEIYCMOTPEHHBIX TeMOH y4eOHBIX 3aJaHUil BBIIIOJHEHO, HEKOTOPHIE M3
BBITIOJTHEHHBIX 3aJaHUH COAEPKaT OIIUOKH.

«HeynoBneTBOpUTENBHOY» - TEOPETHYECKOE M IPAKTUYECKOEe
COJEepKaHUE TEMBI HE OCBOEHO, HEOOXOIOWMbIE YyMEHHUS HE
c(hopMHPOBaHBI, BBIIOJIHEHHbIE y4eOHBIC 3aJaHUs COIEpXKAaT TIpyOble
OIINOKH.

Tema 3. IlepeMeHHBIH 3JIeKTPUYECKHI TOK

IIpakTHyeckasi padota 2.Pac4yéT Hepa3BeTBJIEHHOI HeNH
NePEMEHHOIr0 TOKa

Henb: HayuuTHCA MPOM3BOIUTH pacueT HEPA3BETBICHHBIX LEMEH
MIEPEMEHHOTO TOKa
Beinoanus padory, Bel Oynere ymems:
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VY 1-4uTaTh JNEKTPUUECKUE CXEMBI,
VY2- BecTH oniepaTUBHBIN y4eT paboThl JHEPTETHIECKIX YCTAaHOBOK ;
V01.2;¥01.3;¥01.4;¥01.5; V01.9;Y01.11; ¥02.2;¥02.5;¥02.6,Y02.7,
V03.2; ¥05.3; ¥06.2; ¥07.3;Y04.5;Y04.2;Y04.8

MarepuaabHoe  ofecrnieyeHHe:  METOIWYECKHE  yKa3aHUS,
WHINBHTyaTbHBIC KAPTOUKH 3a1aHUI

3ananme: J{s nenu nepeMeHHOro ToKa, CoAepKalleil pa3andHbIe
AIEMEHTHl  (PE3WCTOPBI, WHIYKTUBHOCTH, EMKOCTH), BKIIOUYEHHBIE
MOCIICIOBATEIPHO, OIMPEICIUTh IIOJTHOE COMPOTHUBJICHHE, MOITHOCTH
(aKTUBHYI0, PEAKTHBHYIO, TIOJHYI)) H IOCTPOUTh BEKTOPHYIO
JarpaMmy.

IHopsok BbINOJIHEHHS pA0OThI:

MeronuKy M NOCIeN0BaTENbHOCTD ACUCTBUN MO PELIEHUIO TAKOrO
THTIA 33]1a49 PACCMOTPUM Ha KOHKPETHOM IIpUMEDE.

AKTHBHOE CONPOTHBIIEHUE KaTymKu R, = 6 Om, UHAYKTUBHOE X|
= 10 Owm. llocmemoBaTenbHO C KaTYIIKOW BKIIOYCHO AaKTHUBHOE
conpotuieHre R = 2 Om ¥ KOHJEHCATOp conpoTuBicHueM X, = 4 Om
(puc.1 a). K mermm mpunoxkeno Hampspbkeane U = 50B (nmeticTByromee
3HAUCHUC).

Omnpenenuth: |) momHoe compoTHBicHHME Lienw; 2) TOK; 3)
kod(pdurmerT MomHOCTH; 4) aKTHUBHYIO, PEaKTUBHYI0 U IOJHYIO
MOIITHOCTH; 5) HampspKEHHUsT Ha KaXKJIOM COIpOTHBIeHHH. HadepTuth B
Macitade, BEKTOPHYIO IHarpammy HemH.

1. OnpenenseM MOITHOE COMPOTUBIICHUE TISTIH:

Z = J(Rq +R)2 + (X, —x)? =+/(6+2)% +(10—4)? =100

2. OmpenensieM TOK:

T
Z 10
3. OnpenensieM K03 PUIUESHT MOIITHOCTH TETIH:
. X — 10-4
sinp=-* X _ =06
Z 10

no tabmuaM bpamnca maxommm ¢ =36°50". Yron casura daz @

HaXO/MM TI0 CHHYCY BO N30€XaHUe NMOTEPH 3HaKa yriia (KOCUHYC SIBIISIETCS
4yeTHOH (yHKIUeH).
4. OnpeniensgeM akKTUBHYIO MOIITHOCTD LIEITH:

P=1%-(R. +R)=5%-(6+2)=200A
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5. OmpenenseM PEaKTUBHYIO MOIITHOCTh TICTIN:
Q=1%-(X,_+X.)=5%-(10—4)=150a38

6. OnpenenseM MOTHYI0 MOITHOCTD TETH

S=./P? +Q? =/200% +150% =250 A- A

R, z,
| N
Ui J A

al
W 20 20 40 350 &8
V| el ! . A I J
' 2 3 4 34

Pucynok 1.Cxema 1ienu 1 BEKTOpHas AuarpaMmma

7. OnpenensieM MaJeHUs HANPSHKEHUS Ha COMPOTHUBICHUIX
Henu:

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

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

[locTpoeHne BEKTOpHOH aAuarpaMMbl HauMHAaeM C BbIOOpa
Macmtaba [y TOKa U HanpspKeHus. 3ajaeMcsl MacitaboM IO TOKY:
B lcM — 1A u macmtabom mo HampspkeHuro: B lem — 10 B.
IMocTpoenne BekTOpHO# auarpamMmbl (puc.50) HayMHAEM ¢ BEKTOpa
TOKa, KOTOPBIN OTKJIaJbIBAEM I10 TOPU30HTAIHN B MaciuTade

54

14/cm
MaICHUI HAPSDKEHUS! Ha aKTUBHBIX conpoTuBieHusX Ug, 1 Ug.

U3 konna Bekropa Ug OTKIangsiBaeM B CTOPOHY OINEPEKEHUS
BekTOopa TOoka Ha 90° BekTop mameHuss  HampspkeHus U, Ha

=5cu - BI[OJ'IL BCKTOpA TOKa OTKJIAAbIBAEM BCKTOPbI

VHIYKTHBHOM CONpPOTHBIEHMH mmuHOM 908 = 5 cu. U3 koHma
10B/cm

BekTopa U OTKIIagpiBaeM B CTOPOHY OTCTaBaHHS OT BEKTOpa TOKa
Ha 90° BeKTOp MajieHUs HaNpsDKEeHUs Ha KoHaeHcatope Uc mmmHoi



208 _, . I'eomerpuueckas cymma BekTopoB Ug, ,Ug,UL u Uc

paBHa MOTHOMY HanpspKeHHIo U, TpUIoKeHHOMY K IIETTH.

dopma npeacTaBjeHMs] Pe3yJbTaTa: CBOCBPEMEHHO W
MPaBUJILHO BBHIITOJIHEHHBIE PACUETHI .

Kpurepum ounenkmu:

—«OTIUYHOY» - TEOPETUUECKOE U MPAKTHUECKOE COJAEpKaHKE
TEMBl OCBOCHO MOJHOCTHIO, 0€3 Mpo0esoB, yMeHH CPOPMHUPOBAHEI,
BCE NPETyCMOTPCHHBIE TEMOH y4deOHbIE 3a/JaHMs BBITIOJHEHHI,
Ka4eCTBO X BBIMIOJIHEHHUS OIICHEHO BBICOKO.

—«XOopomIo» - TEOPETUYECKOE M IMPAKTUYECKOE COIEpKaHKE
TEMBl OCBOCHO TIOJIHOCTBIO, 0€3 MpoOeNoB, HEKOTOPbIE YMEHUS
copMHUpOBaHbI HEIOCTATOYHO, BCE IPEAYCMOTPEHHbIE TEMOM
ydeOHbIE 3aJaHusl  BBIOJHEHBI, HEKOTOPBIE BHIBI  3aJaHHI
BBITIOJTHEHBI ¢ OIIMOKaMH.

—«YIOBJIETBOPUTEIHHO» - TEOPETUYECKOE U MPAKTHYECKOE
coJiep)kaHUEe TEMBl OCBOEHO YAaCTHMYHO, HO MpoOeNbl HE HOCST
CYIIECTBEHHOTO XapakTepa, HEoOXOAWMble yMeHHs paboThl ¢
OCBOGHHBIM  MaTepuajoM B  OCHOBHOM  C(OPMHPOBAHEI,
OOJNIBIIMHCTBO ~ MPEAYCMOTPEHHBIX TEMOH y4eOHBIX  3a/IaHUi
BBITIOJIHEHO, HEKOTOpbIe W3 BBINOJHEHHBIX 3aJaHUN  colepiKaT
OIITOKHU.

—«HeynoBneTBOpUTENHFHO» - TEOPETUIECKOE M MPAKTHYECKOE
coJiep)kaHUe TEeMbl  HE OCBOCHO, HEOOXOJMMbIE YMEHHS He
c(hOpMHPOBaHbI, BHITIOJTHEHHBIE YUeOHbBIE 3a/IaHUsI CO/IepIKaT rpyObie
OIITOKHU.

IIpakTuyeckas padora 3. Pacuér djaekTpuyecKux 1emnei
MPHU COeTMHEHUH 00MOTOK «3Be3/10iD»
Henb: onpeneneHue TOKOB M MOIIHOCTEH JUIS LIEMH
Tpex(a3HOro MEePeMEHHOI0 TOKa IPH COCAWHCHHH IPUEMHHUKOB
«3BE3I0MN.

Bouinoinue padoty, Bel Oynere:
ymemb:
VY 1-4uTaTh 3NMEKTPUUECKUE CXEMBI,
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Y2- BecTH onepaTUBHBINA y4eT pabOThI IHEPTETUIECKIX YCTAaHOBOK ;
Y¥01.2;¥01.3;¥01.4;¥01.5; Y01.9;¥01.11;
¥02.2;¥02.5;¥02.6;¥02.7; ¥03.2; ¥05.3; ¥06.2;
¥07.3;¥04.5;¥04.2;Y04.8

MarepuaiibHoe oOecneuenue: VHauBHIyanbHBIE 3aJaHUA,
METOJIMYECKHE yKa3aHUs

3aganue: B TpéxdasHyro UYETHIPEXTIPOBOJHYIO CETh C
JIMHEMHBIM HaNpsDKEHUEM BKIIFOUEHBI 3BE3/101 pa3HbIE [0 XapakTepy
comnpotuBieHus. OnpeaenuTh TOKA 1 MOITHOCTH B (a3ax.

Kpatkue Teopernyeckue cBeneHusi: /(s pemieHus 3anayu
HYXXKHO 3HaTh TPOrpaMMHBIA Marepuan TeMmbl «Tpexda3Hble
QJICKTPUUYCCKUC LCMNHN», OTYCTIMBO IMPCACTABIATL COOTHOIICHUSA
MeXay (ha3sHBIMU M JTUHEHHBIMHM 3HAYCHHUSMHU TOKOB U HaNpsHKEHUH
TIPH COENMHEHUH TOTPEOUTENeH AIIEKTPUYECKON DJHEPTHH 3BE3JI0U
U TPEYTOJIbHUKOM.

Jus o3HakomiieHHsT ¢ oOmmIedl MeTOAMKOW pemeHus 3aaad
JAHHOW TeMbl NPHUBEIACHBI (POPMYyIBI, MOKAa3aHO HX IMPAKTHYECKOE
MIPUMEHEHHE.
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Pucynok 1 CoeauHenune notpeduTeneil «3e310i»

[IpunsTeie 0003HaYeHHs HA cxeme (puc.1):
JINHEHHOE HaNpsKEHNE

a3Hble HAIPSDKECHUS U'Il' UA' UE' UC
p

JTUHEWHbIE TOKH (OHU K& (pa3HBIE TOKH) Indm.1p.1g.1c
TOK B HEUTPAJIbHOM IIPOBOJIE, PaBHBIM F€OMETPUUECKONH CyMMe

(ha3HBIX TOKOB
Iy = f.ﬁ. + fB + fc



[Ipu HanWYMU HEUTPATHFHOTO MPOBOJA TP JIFOOOW HATrpy3Ke

(paBHOMEpHOH WM HEPAaBHOMEPHOW) CIIPaBEIJINBO COOTHOIICHHE
Un

Mexay ¢dasueM U, u nuseiiabiM U, HanpspkeHuem @ V3
[TomHsI, 9TO HEWTpaNbHBIA MPOBOA TPHU IOOBIX HATrpy3Kax
obOecriedunBaeT pPaBEHCTBO (ha3HBIX HANPSDKEHUH  TPUEMHHUKOB
SHEPTHUH, TIOTYUUM
Up =Up=Ug="Ug

3navenne (a3HBIX (OHH XKE JTUHCHHBIC) TOKOB ONPEACIIIEM 10
3akoHy OMa:

U U
f¢1=f,q=Rh_ f¢:=f,q=R¢_
U
f.:p; - IA - RcI:*z

Harpyska w4mcTto aKkTHBHAs, IIOTOMY MOIIHOCTH (a3
OTIpEaeIIsieM IO CIEAYIOINM (GOopMyIam:
Pyy =Py = ‘T_-:=I:1 ‘Rg,y
Pgz =P =13;"Rasz
Psg :P:‘Té:a'RcI:*z
AKTHBHYIO MOIIHOCTh TpexX(a3HOTO TOTpeOHTeNsl dHepruu P
oIpeziesisieM Kak CyMMY MOIIHOCTEH Tpex (as:
P=Pp+Pg+Fr

Hopsinok BeiNoJHEHUsI pa0OThI:

B 4eThlpexnpoBOAHYIO CETh BKIIOYEHA HECHMMETpPUYHAS
Harpy3ka, coeauHeHHas B 3Be3ny (puc. 4). [assl
conpoTtuBiieHuss B (aszax. JIuHeiliHOe HampsKEHHE CETH
.OnpeaenuTh TOKA ¥ MOITHOCTH B (pazax.



1. OnpenersieM ¢a3zHoe HAPSDKCHIE

A

> _Unq 380

N Sf 2.0mnpexaensieM TOKH B (pa3ax:
= [ = Usg  Up 220

== =
§ ZA JRE‘I'XE 'JEE"‘EE
2
Pucynok 4. Coennaenue
nmoTpeduTenen B
«BBE3Y»
Ug Up 220

Ig

:Z_: = = 14'4':1
B JRE~+X§~ 437 1+ 4

Us 220

3.0npenensieM yriel casura (a3 B kaxaon dase:

, X 6 .-
smtpd—z——m——ﬂﬁ, wy =—36 50
Xy 4 e
singg = Z = 31—_|_{.2 = BJS, Py = 53710

@ =0 | Tak kak B (pasze C ecTh TOJIBKO aKTHBHOE CONPOTHUBIIEHHE.
OmnpenensieM MOIIHOCTH B (hazax:
a) aKTHBHYIO
P = PA + PB + PE
— JI. — Ja. — J3.
P,=1;"R, Pg =1z Rpg P.=1%-R¢

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



0) peaKTHBHYIO
Q=04a+0Qs+ 0
B 310l cymMmMe peakTHBHAsE MOIIHOCTh KATYIIKH CUATACTCS
MOJIOXKUTENBHOW, a pPEeakTHBHAs MOIHOCTh KOHJEHcCATopa —

OTPULIATEIBHOM.
B ¢daze C peakTuBHast MOIIIHOCTh paBHA HYJIIO.
Q=0Q4+0Q5
Qa=1i+X, Qs =IF+Xp

Q=22%-6+44*-4=2904 + 7744 = 10648BAp

dopma npeacrapiieHus: pe3yabraTa: CBOEBPEMEHHO U
IMPpaBUJIbHO BBIIIOJIHCHHBIC pvaéTm

Kpurepum ouenku:

—«OTINYHO» - TEOPETUUECKOE W MPAKTHYECKOE COJICpKaHUE
TEMBI OCBOCHO MOJHOCTHI0, 0€3 MpoOesoB, yMeHHs CPOPMHUPOBAHEI,
BCE MPEIyCMOTPEHHBIE TEeMOHl yueOHbIe 3aJaHUs BBINOJIHEHBI,
Ka4yeCTBO UX BBIIIOJIHEHHA OILICHECHO BBICOKO.

—«XOopomIo» - TEOPETUUECKOE M IMPAKTUYECKOE CONEpKaHKE
TEMbl OCBOEHO IIOJIHOCTBIO, 0€3 MpoOeroB, HEKOTOpbIE YMEHUS
chopMHPOBaHBl HEAOCTAaTOYHO, BCE NPEAYCMOTPEHHBIE TEMOMU
yueOHble 3aJaHUsl BBIIOJIHEHBI, HEKOTOpPBIE BHIBI 3aJaHUN
BBITIOJTHEHBI C OIINOKaMH.

—«YIOBJIETBOPUTEIBHO» - TEOPETUYECKOE M MPAKTHYECKOE
coliep)kaHHEe TEMbl OCBOEHO YACTMYHO, HO MpPOOeNbl HE HOCST
CYIIECTBEHHOIO XapakTepa, HeoOXoOuMble yMeHHUs paboTel ¢
OCBOEHHBIM MAaTEepHAIIOM B OCHOBHOM c(hopMHUpOBaHHI,
OOJBIIMHCTBO  MPEAYCMOTPEHHBIX TEMOW yYeOHBIX  3aJaHHi
BBITIOJIHEHO, HEKOTOPbIE K3 BBHINOJHEHHBIX 3aJaHuil COAep)KaT
OTIIIOKH.

—«HeymoBneTBOPUTENHFHO» - TEOPETUIECKOE M MPAKTHYECKOE
coJiep)kaHUe TEeMbl  HE OCBOCHO, HEOOXOJMMbIE YMEHHS HE
c(hOopMHUPOBaHbI, BHIIOJIHEHHBIE YUeOHbIE 3a1aHusI COIepKaT rpyObie
OLINOKH.



Tema 5. TpancgopmaTopsbl

I[IpakTHyeckast padora 4. Pacuér mapameTpoB Tpéxdasznoro
TpaHcdopmarTopa

Menn:

-yrayOlieHre paHee U3y4eHHOTo MaTepHara,

-BpIpa0OTKAa yMEHWI ¥ HaBBIKOB 10 TIPHMEHEHHIO (popmyd,
COCTABJICHHIO aJITOPUTMA THIIOBBIX 33JIaHHH,

-IPUMEHEHUE MTOJTyYCHHBIX 3HAHMSI HA TIPAKTHUKE

Brinosinue padory, Bel Oynere:
ymembs:
-Y1- 4uTaTh INEKTPUUECKUE CXEMBI;
-Y2-BecTd ONepaTHBHEIN y4eT paboThl SHEPTETHUECKUX YCTAHOBOK
¥01.2;¥01.3;¥01.4;¥01.5;¥01.9;¥01.11; ¥03.2;
V04.5;¥04.2;¥04.8;¥02.2;¥02.5;¥02.6;,¥02.7; ¥05.3; Y06.2;
Y07.3;

MarepuajabHoe obecneuenne: KapTouku MHAMBUAYAJIBHOTO
3aJjaHusl, METOJMYECKHE YKa3aHUs

3ananue: Jyis muTaHWs TOHIKEHHBIM HAIPsDKCHHEM IIeTIeH
VOpaBJICHUs]  3JCKTPOJABUraTe/sIMM  HAa  IYJbTE€  YCTaHOBJICH
TpéxdasHplii TpaHcPOpMATOp HOMHHAIBHOW MOITHOCTBIO Sy
Homunansasle HanpspkeHUsS Ugyoy B Uop; HOMHUHANBHBIE TOKH B
00MOTKaX lyoui M lyou2.,YKa3aHBI CXEMBI COCIUHECHUS OOMOTOK
Tpanchopmaropa.

KpaTkne TeopeTnyeckue cBeieHUs:

st pemieHus 3agaud  HYXXHO 3HATh YCTPOMCTBO, MPUHIUI
JEUCTBUSL M 3aBUCUMOCTH MEXAY ODIIEKTPUYECKUMHU BEIMYUHAMU
onHo(a3HbIX U TPEX(Da3HBIX TPaHCHOPMATOPOB, YMETh ONPEICIIAThH
[0 WX TMACMOPTHBIM JIAHHBIM TEXHUYECKHE XapaKTCPUCTHUKHU..
OCHOBHBIMHU TTapaMeTpPaMH TPAHCPOPMATOPOB SBISIOTC:

1. HomuHagbHAs MOIIMHOCTD S, — 3TO IOJIHAS MOIIHOCTh
(kBA), kotopyto TpaHchopMaTOp, YCTAaHOBJICHHBIH HA OTKPHITOM

7



BO3JyXe, MOXKET HENpPEepHIBHO OTAaBAaTh B TEUYEHHWE CBOETO CPOKa
cyx0b1  (20-25 mer) mpu HOMHHAIBHOM HANPSHDKEHUH W TIPU
MaKCHUMaJIbHOM M CpPEIHErOJ0BOM TeMIEpaTypax OKpPYKaroLIEro
BO31yXa, PaBHBIX COOTBETCTBEHHO +40°% u-5 °C.Ecnu YKa3aHHbIE
TEMIEepPaTypbl OTIMYAIOTCS OT HOMHHAIBHBIX, TO U S ., Oyaer
OTIMYATHCS OT MACTIOPTHOTO 3HAYESHHSL.

2. HomuuanpHOe mepBuuHOe HampsikeHue Uy, — 3TO
HamNpsDKEHWEe, Ha KOTOpOEe paccyhTaHa TMepBUYHAS OOMOTKA
Tpanchopmaropa.

3. HomunanpHoe BrOopuuHOe HampsbkeHue U,nn — 23TO

HaTpspDKEHUE Ha BBIBOJIAX BTOPHUYHON OOMOTKH NPH XOJOCTOM XOJE
M HOMHHAILHOM [EPBHYHOM HampsbkeHud. IIpu  Harpyske
BTOPHUYHOE  HANpsDKEHHWE  CHIKAeTCs  M3-3a  IMOTEPh B
TpaHcdopmarope.

opsinoxk BeINOJIHEHUsI pa0OThI:
1. Omnpenenutsd pa3Hble HANPSHKSHUS TIEPBUYHON U BTOPUYHOM
00MOTOK C Y4ETOM CIIOCOOOB COETMHEHUSI OOMOTOK

[Ipumeyanue
1.1. npu coenunenun 3Be31a Udp=Ux/ 3
1.2. npu coeMHEHNH TPEYTOIBHUK Ud =Un

2. Ompenenuts ko3 duiment rpanchopmanuii, Kak OTHOLICHHUE
(ha3HBIX HANPSHKEHUH B PEXKUME XOJIOCTOrO XOAa, HCXOAS U3
paBeHctB: U; = Ej; Uy =E,

K= W1/W2 = E1/E2 = Ulq)/Uzq)
3. OmpenenuTh HOMUHAIBHBIE TOKH OOMOTOK:
SHOM: \/3 U]HOM : IlHOM; IIHOM = SHOM / \/3 UIHOM
SHOM: \/3 U2H0M ' IZHOM; |2H0M = SHOM / \/3 UZHOM
Siow - HOMHUHAJIbHASI MOIIIHOCTh TpaHcopmaropa (B Macropre),
KB-A

4. Onpenenuts Ga3zHbIe TOKH:

ITpy coeHEHNH OOMOTOK «3BE3A0M»: oy = I
I1pu coeHEHNN OOMOTOK «TPEYTONBHUKOM»: g = Loy / \3



5. Ompenemuts KIIJI TpancdopmaTopa mpu aKkTHBHO-

MHIYKTHUBHOW Harpy3ke COS¥ = 0,8 u npu Harpy3kax paBHbIX f3
=0,6 mmu B=0,8
1= (B Suou - COSP/ B * Som * COS + P - Pk + Pey)

K = |HOM2 IIHOMl

dopMa npeACTABJIeHHUS Pe3yJIbTaTAa: CBOEBPEMEHHOE
MIpeICTaBICHNE BBITTOJHEHHBIX 3aJaHUI

Kputepum ouenku:

—«OTIUYHO» - TEOPETUUECKOE U MPAKTHUECKOE COAEpKaHNE
TEMBI OCBOEHO IOJIHOCTEI0, 06€3 Mpo0eoB, yMeHUs c(pOpMHUPOBAHEI,
BCE MPEIyCMOTPEHHBIE TEeMOHl yueOHbIe 3aJaHUs BBINOJIHEHBI,
Kady€CTBO UX BBIITOJIHEHUS OLICHCHO BBICOKO.

—«XOopomuo» - TEOPETUUECKOE M IMPAKTUYECKOE COIEpKaHHE
TEMBI OCBOEHO TIOJNHOCTHIO, 0e3 TpPOoOeNnoB, HEKOTOpble YMEHHS
chopMHUPOBaHBl HEAOCTAaTOYHO, BCE MPEAYCMOTPEHHBIE TEMOMU
y‘le6HI)IC 3aaHuA BBITIOJTHCHEI, HCEKOTOPLIC BHIbI 33[[3HHI7[
BBITIOJTHEHBI C ONTHOKAMHU.

—«Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE M MPAKTHYECKOE
coliep)kaHHEe TEMbl OCBOEHO YACTHYHO, HO MpPOOeNbl HE HOCST
CYIIECTBEHHOTO XapakTepa, HEOOXOIUMBIE YMEHHS pPaldOTBl C
OCBOEHHEIM MaTepHuaioM B OCHOBHOM c(hopMHPOBaHHI,
OOJNIBLIIMHCTBO  MPEAYCMOTPEHHBIX TEMOW y4eOHBIX  3aJaHHH
BBITIOJIHEHO, HEKOTOPbIE W3 BBHINOJHEHHBIX 3aJaHuil COAep)KaT
OILIOKHU.

—«HeynoBneTBOpUTENFHO» - TEOPETUIECKOE U MPAKTHYECKOE
colep)kaHHE TEMbl  HE OCBOCHO, HEOOXOJUMbIE YMEHHS He
c(hOopMHUPOBaHbI, BHIIOJIHEHHBIE YUeOHBIE 3a1aHUsI COIepKaT rpyObie
OTIIIOKH.

CamocrositesibHass  padora :  Pacuér  mapamerpos
oxHo(azHoro TpaHchopmaropa.

TeMa6.3ﬂeKTpnqec1me MalIMHbI MEPEMEHHOI0 M MOCTOAHHOIO
TOKa

9



IIpakTHyeckas padora 5. Pacuér mapaMeTpoB aCHHXPOHHOTO
JABUraTeJsi
Heas padoTbl: HAYYUTHCS  ONPEACNATH  IMapaMeTphl
ACMHXPOHHOTO JBUTATEIS

Beimoanus padory, Bel Oynere ymern:

-V1- yuTath NEKTPUUECKUE CXEMBI;

-Y2-BecTu ONepaTHBHEIN y4eT padOThl SJHEPIrETHUCCKUX YCTAHOBOK;
.¥01.2;¥01.3;¥01.4;,¥01.5;¥01.9;Y01.11;
¥02.2;¥02.5;¥02.6;¥02.7, Y03.2;¥04.5;¥04.2;Y04.8; VY05.3;
vV06.2; V07.3;

MarepuajibHOe oOecredeHHe:- METOJUYECKUE YKa3aHUS,
CIIPAaBOYHUKHU, MHAUBUAYAJIbHBIC 3a1aHNA

3aganmue:

1 3anucaTh HOMHHAJIBHEIE napaMeTpbl ABUTaTeIA IO €ro THUILY
(HomMuHanbHYI0 MomHOCTh, KIIJI, KpaTHOCTh ITyCKOBOTO TOKa,
MEPErpy304HyI0 CHOCOOHOCTh. KO3()(OUIIMEHT MOLTHOCTH.

2.0mpeAenuTh HOMUHAIBHBIA U TYCKOBOW TOK, MOIIHOCTE,
MOTPEOIIIEMYIO U3 CETH; HOMUHAIBHBIN, MAKCUMAabHBIN U ITyCKOBOM
MOMEHT, HOTEPU MOIIIHOCTH; CKOJIbKEHUE.

KpaTkue TeopeTnyeckue cBeIeHusI

Jst permenus 3agau HEOOXOAMMO 3HATh 3aBUCHUMOCTD
MEX/Ty YaCTOTOU BpallleH!Us] MAarHUTHOTO TIOJIS cTaTopa (CHHXPOHHAS
4acTOTa BpaIlIeHUs1) N; U YaCTOTOH BpaIlCHUSI MAarHUTHOTO TIOJIS
poTopa ABUTATENS Ny.

YacroTa BpalleHUs] MAarHUTHOTO TOJIS cTaTopa Ny 3aBHCHUT
OT YHCIIa ap MOJIIOCOB JABUraTellsi P, Ha KOTOPOE CKOHCTPYHPOBaHa
00MOTKa cTaTopa, ¥ OT 4aCTOThI TOKa Tpex(a3sHoii cucremsr f: Ny =
60 f/p. YactoTa ToKa B 1ienu (npombinuieHHas yactota) f =50 I'm.
Toraa hopmyna npumeT BUI
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 60-50 3000

n 00 | mun.
p p

W3 popmymel criexyeT, 9To Tpy TF000i MEXaHMYECKOH
Harpy3ke, KOTOpYI0 MOXET IPEOJI0ICTh IBUTATENb, CHHXPOHHAS
4acToTa Ny 0CTaeTCsl HEM3MEHHOM, TaK KaK 3aBHCUT TOJIBKO OT
KOHCTPYKIIUK OOMOTKH CTATOPA, T. €. OT YHCJIA TIap MOJIOCOB.
UYacroTa BpaiiieHus Ny CBsi3aHa ¢ YaCTOTOMN BpalleHus Ny
XapaKTEPUCTUKOM IBUTATENIsl, KOTOpAsk Ha3bIBACTCS CKOJIBKCHUEM S
(manmenbKas OykBa):

(nl - nz)

—n, =n(1-s)
nl

S =

CkonbxxeHue usMenserca B npeaenax ot 0,01 mo 0,06,
i oT 1 1o 6 %, Bo3pacTas ¢ yBeITHUEeHUEM HArPy3KH JBUTATEIS.
[TosTOMy HacToTa BpallleHUs: POTOPA BCETJa MEHBIIIEC YAaCTOThI
BpallleHUS] MAaTHUTHOT'O TI0JIs cTaTopa asurareis. C poctomMm
Harpy3KH{ JABHUTATEIs YacTOTa BpameHus N, HEMHOTO YMEHBIIIaeTcs,
YTO U MPUBOJUT K POCTY CKOJBKEHHUS S. M3-3a TAKOTO HEPABEHCTBA
N,<N; IBUraTeNb HA3bIBACTCS ACUHHXPOHHBIM. [[11s1 Hy»X1
MTPOM3BOICTBA AJIEKTPOJIBUTATEIH BBIITYCKAIOTCS C PA3HOM
KOHCTPYKITUEH 0OMOTOK CTaTOpa, YTO CO3/[aeT Pa3HOE YHCIIO Tap
TIOJTFOCOB P U, CJICIOBATENIBHO, pa3HbIC 3HAUCHHUS YaCTOTHI BPAIICHUS
n;. Caenyer UMETh B BUAY, YTO IIPU U3MEHEHUH YKCIIA Hap MOJIFOCOB
P JacToTa BpameHus N N3MEHAETCS CKauKo0o0pa3Ho.

Tabnuna 1.3HaueHNs] CHHXPOHHOI 4YaCTOTHI CTaTopa

P 1 2 3 4 5 6

Ny,
00/MUH

3000 1500 1000 750 600 500

B tabnurne 1 npuBeneHs 3Ha9€HUS Ny, COOTBETCTBYIOIINE
YHCIIaM T1ap TOJIOCOB P, ONPEACIAeMbIM KOHCTPYKITHEH 00MOTKH
craTopa.
11




Crnenyer UMETh B BUAY, YTO CHHXPOHHYIO YaCTOTY
BpallleHUs ABUraTelIsl MOYKHO ONPEACIUTh U 0€3 BHIYMCICHHS, a 3HAs
TOJIBKO YacTOTY BpaIICHHS POTOpa Ny, KOTOpasi MO BEIMYMHE OJIN3Ka
K Hell. Ecnu, Hanpumep, N,=2930 06/MuH. TO Onmkaiias u3
YKa3aHHOTO Psijia CHHXPOHHBIX YaCTOT BPAIICHHUSI MOXKET OBITh
TopKO0 Ny = 3000 06/MuH wtu 1yt N, = 490 00/MUH CHHXPOHHAS
4acToTa BpalleHus ABUratesns oyaer Ny = 500 00/MuH u T. .

[To "ncmy MoIOCOB IBUTATENsT MOKHO OTIPECTUTD
CHUHXPOHHYIO 4acTOTy BpauieHus Ny. Eciu, Hanpumep, uncio
MOJTIOCOB IIECTh, TO YUCIIO Map MOJIOCOB B IBa pa3a MEHbIIIE, T. €. P
=3. Ilo dpopmyne mist Ny Haiinem ee BemnumHy N3 = 3000/p, HO

p =3, Torma n;=3000/3 = 1000 06/muH.

PaszbepeM HeckoJIbKO (OPMyIT, KOTOPBIC HYKHO MPUMEHSTh
MIPH PEIICHUH 3a/a4.

1. MowmeHT BpamieHust M,, onpezenseTcs 1mo Gpopmyie
M= 9,55P2/n2 s

rae P, — mosie3Hass MOIIHOCTH Ha Baily JBUTratens; KBt
N,-4acTOTa BPALICHUS! MArHUTHOTO I10JIs1 pOTOpa, 00/MHH.

[Tpu HOMHHAILHOM PEKUME OCHOBHBIE MTApaMeTPhl
0003HAYAr0TCH: Muow » Pron = Paror » Mion = N 200w -

2. Ilone3Hass MOIITHOCTE HA BaTy ABUTATEIS

P,= \/§ Uyl n-c0Sp

rae Uy, |y — nuHeitabie 3HaYeHAS HAIPSKEHUS U TOKA;
1 — KIIJI nBuraresnst B OTHOCUTENbHBIX €IMHUIIAX;

COS (¢ — KO3 PHULKEHT MOLUTHOCTHU JABUTATEIIS.

12



P,

W3 sroit hopmymbt I J

_x/g-Uﬂ-n-cosgo
P P

1. KIIJ] nBurareis 77:_2_)1)1 :_2,
P, n

rae P;— akTHUBHAS MOIIHOCTB, MTOTpeOIsseMast JBUTaTesIeM
U3 CETH, KOTOPYIO MOXKHO TaKKE€ ONPENSIUTh 1o (hopMyJie

P,= J3 Uy l;cose
Iopsnok BeINOTHEHUS] PA0OTHI
1.Tekymuii KOHTPOJIb — TECTOBBIM KOHTPOJIb IO TEME
2. Pemienue 3anaun

ACHHXpOHHBII JBHraTellb KUMEET CIEAYIOLIUE
TEXHUYCCKHUEC JaHHBIC 1A pa6OTI)I B HOMUHAJIBHOM PCKUME:

Paiow = 3 KBT
U;=380B

Moo = 2880 00/MUH
Mo = 0.85

cos ¢ =0.88

Yucno mnosrocoB 2p =2

OmnpenenuTh: 1) HOMAHATLHOE CKOJBKCHHUE S0y 2)
MOIIHOCTH Py , TOTPEOIIAEMYIO TBUTATEIIEM U3 CETH; 3)
HOMUHAIBHBIA TOK |40y ; 4) HOMHHATBHBIIT MOMEHT BpAICHUS Moy,

Pemnrenue.
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UTOOBI HAMTH Sy, HY’KHO 3HATH Nj U N 540y - [103TOMY TIpEIBapUTETHHO
OTIPEJICIUM CHHXPOHHYIO YaCTOTY BPAIICHHS NiTPH N 0, = 2880
00/muH. bimkaiinias ciHXpoHHast yactora BpameHus Ny = 3000
06/muH. Tako# e pe3ynbTaT MOJy4IUM, eCIIH BOCIIOIb3YEMCS
dhopmymoit s ;.

1.Ywucno nonrocoB 2. Crie10BaTEIBHO, YUCIIO Tap
TTOJTFOCOB p =1.

n; = 3000/p=3000/1 = 3000 06/Muu

2. BeruncianM 3HaueHHe HOMHUHAJIBHOTO CKOJIBbKEHHUS

(n,—n,,,) (3000-2800) 120

S,on = = = =0,4 wm
n, 3000 3000

SHG,’HZ 4 %

3. 3Has MOIIHOCTE Ha Bally Py, 1 KIIJ| mBuraTens 1oy,

HaiigeM

MomtHOCTE P |0y, KOTOPYIO MOTPEOIISIET ABUTATENH U3 CETH TIPH
HOMMHAJIbHOM Harpy3Ke:

PZHOM PZHOM 3
—> P = =——=23,35kBm
P].HOM 771-%),\4 0'85

77HOM =

4. HoMuHAMBHBIN TOK | 10y, TOTPEOISIEMBIN JBUTATEIIEM U3
CETH, OTIPENETNM, UCTIOB3Ys (HOPMYITY JUTSl TOKA

P, 3.10°

J3-U, 5. -cosp.  173-380-085-088

Iﬂ = IH()M ¥

5. Hatinem 3HayeHre HOMUHAJIBHOTO MOMEHTA Moy,
KOTOpBIN Pa3BUBACT JBUIATENb IIPH CBOEH padoTe:

14



9550- P .
M, = 200n _ 9550-3
} n 2880

2 Hom

=994H - m

Kputepun onenkn:

—«OTINIHOY» - TEOPETUUECKOE U TPAKTHUECKOE COJCPIKAHUE
TEMbI OCBOCHO TOJIHOCTHIO, 0e3 mpo0enoB, yMeHHUsI c(pOpMHUpPOBAHEI,
BCE TMpPEIyCMOTPEHHBIE TeMOH yueOHbIe 3aJaHUsl BBIMOJIHEHEI,
Ka4eCTBO MX BBIMOJHEHHUS OI[CHEHO BHICOKO.

—«XO0poIo» - TEOPETUYCCKOE M MPAKTUYECKOE CONCPIKAHUE
TEMBI OCBOEHO TOJHOCTHIO, 0e3 TPOOeNoB, HEKOTOpblE YMEHHS
chOpMHPOBaHBl HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
yLIC6HI)IC 3aaHuA BBITIOJTHCHEI, HCEKOTOPLIC BHIbI 33[[21HHI7[
BBIMOJTHEHBI C OLTHOKAMH.

—«YIOBIETBOPUTEIHHO» - TEOPETUYECKOE U MPAKTHYECKOE
coJiep)kaHUEe TEMBl OCBOEHO YACTHMYHO, HO MpOOeNbl HE HOCST
CYLICCTBEHHOTO XapakTepa, HEOOXOJMMbIC YMEHHs padOThl ¢
OCBOCHHBIM  MAaTepualioM B  OCHOBHOM  CQOPMHUPOBAHEI,
OOJNIBIIMHCTBO ~ MPEAYCMOTPEHHBIX TEMOW  y4eOHBIX  3aJaHUi
BBIITIOJIHEHO, HCKOTOPBLIE K3 BbIITOJIHCHHBIX Sa)Z[aHI/Iﬁ coacpikar
OILIOKHU.

—«HeynoBIETBOPUTENBHO» -  TEOPETHUYECKOE 51
MIPAKTUYECKOE COJIepKaHUe TEMBbl HE OCBOEHO, HEOOXOJMMBIE
yMeHus He COPMHUPOBAHBI, BBHIMOJHEHHBIC YUeOHbIE 3aaHuUs
coJiepKaT rpyObIe OMINOKH.

®dopMa npeacTaBIeHUs pe3yJbTaTa:
CBOCBPEMCHHO Y ITPABUJIBHO BBIITIOJIHCHHBIC paC‘IéTBI.

IIpakTHyeckasi padota 6. Pacuér mapametrposn
JABUTATEJs] MOCTOSTHHOTO TOKA

Henp pabGoThbl: HAYYUTBCA  ONPENENATH  MapaMeTpshl
JIBUTATEJIeH OCTOSIHHOTO TOKAa
Beimoanus padory, Bl Oynere:
ymemb:
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-V1- ynuTarh NEKTPUUECKUE CXEMBI;

-Y2-BecTu ONepaTHBHEI y4eT pabOThl SHEPTETHYECKUX YCTAHOBOK;
¥01.2;¥01.3;¥01.4;¥01.5;¥01.9;Y01.11;
¥02.2;¥02.5;¥02.6;¥02.7;,  Y03.2;¥04.5;¥04.2;¥04.8; V05.3;
¥06.2; ¥07.3

-V1- ynuTath NEKTPUUECKUE CXEMBI;

-Y2-BecTu ONepaTHBHEIN y4eT paboThl SHEPTETHUSCKUX YCTAHOBOK

MatepuanbHoe obecnieyeHue:

- METOJIMYECKHE YKa3aHUs, UHAUBUAYAIbHbIE 3a1aHUS

3ananmue:

1. OmpenenuTh TOKA B 0OMOTKAX, TOJIE3HYI0 MOITHOCTH; DJC
JBUTATEIIA.

KpaTkne TeopeTnuyeckue cBeieHUs

Juis pemienust 3a1a4 HEOOXOMMO 3HATH YCTPOHCTBO, MPUHIIHIT
JNCWCTBHA  [BUraTeiled IMOCTOSHHOTO TOKa C  IapaljiebHBIM
BO30YXKJeHHEM, (OPMYIIBI, ONPEHENAIONINe MapaMeTpbl TaKuX
MamwH. Hcmome3ys pucynku 10, 11 , pasdepem OCHOBHEIE
(hopMyITBI, HEOOXOAMMEIE [T PEIICHUS 3a/1a4.

R,
fvvav\ N&v\ﬁ
Ofmomxa Jémomaa
dosdymdenun foxdymienur
by
TI, Uemny T . e /H/em.w
— -
— R, . £
I
s 1
-0 U O
| S—

Hemdvwan numanus

Puc. |Ul Puc. 11 |

JBurareins ¢ mapamieabHbIM Bo30yxkaeHueM (puc. 11).

1. IlpotuBo2/IC, HaBomuMas B OOMOTKE SIKOPSI

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

rae U — HampspkeHHEe WCTOYHWKA DIICKTPUUYECKOW JHEPTHH,
MUTAIONIET0 0OMOTKY SIKOps, B;

|7 — TOK sKOpS, A;

R — conpoTuBiieHHEe 0OMOTKH SIKOpsi., OM

16




2. Tox Harpy3ku | =1, +1,

3. Tok B30y XKeHUs Y,
B RB
rie Rz — conpoTuriieHue 00MOTKH BO30YxkaeHus1, OM.
U-E

4. Tok sxops I, =——
A
5. MomHocTh, mOTpeOnseMas IBUTATEIeM OT HWCTOYHUKA
anexkrpuueckoit sueprun P, =U - |

6. Ilone3nyto MomHOCT, P, Ha Baly JBUTATENs ONPENCISIIOT

P
u3 hopmyuel KIIJ1 7 = Fz —->P,=n-R
1
9,55- P,
n
rJie N — 4acToTa BpallleHUs SIKOps., 00/MHUH

7. MOMEHT BpallleHUs IBUTATENS )f =

Iopsiiok BeiNOJIHEHHUsI pad0ThI
1. Tekymuii KOHTPOJIb -TECTOBBIA KOHTPOJIb IO TEME
2. Pemenue 3anaun

JBuratenb  MOCTOSIHHOTO ~ TOKa € NapajuiedbHBIM
BO30YXJEHHEM TOJIKIIFOYEH K ceTu ¢ HampsbkeHuem U = 220 B (puc.
11). TTone3nass MomHOCTh Ha Baimy P, = 10kBt, yactora BparieHus
sxopst n = 2400 o6/mun, KI1/] nBurarens n = 80 %.

OmnpenenuTh: 1) Bpamammuid MOMEHT M, KOTOPBIA
pa3BUBACT JABUTATENh; 2) MOJBEACHHYIO MOIMHOCTHL Py; 3) Tox |,
noTpeOisieMblil ABUTaTeNleM M3 CeTH; 4) CyMMapHble IOTepu
MOIITHOCTH B JBUTaTtene Y P.

Pemenue.

OnpenensieM: 1 .MOMEHT BpallleHUsi,  KOTOPBII
pa3BHBaeT JABUTaTedb NPH JJAHHOW MOIIHOCTH HAa BaJy M 4acTOTe
BpaleHus
955-P, 955-10

n 2400

2. MOIIIHOCTBD, HOTpe6J’I$IeMy}O JABHUTI'aTCJICEM U3 CCTU

M =

=3979 H - m
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P P, 10

n=-=2—>P =-2="=125kBm
R n 08
3. TOK, TOTPeOIIIEMBIi ABUTATEIIEM U3 CETH
P
P =U-1->1 =—1=@=45,45A
U 220

4. cyMMapHyIO MOIIHOCTb IIOTEPh

> P=P—P,=125-10=25xBm

®opma mnpeaAcTaBJIeHUS] Ppe3yJIbTATA: CBOECBPEMEHHO M
IMPpaBUJIbHO BBIIIOJIHCHHBIC pacqéTm.

Kpurepum ouenku:

—«OTIUYHO» - TEOPETUUECKOE U MPAKTHUECKOE COAEpKaHNE
TEMBI OCBOEHO IOJIHOCTEIO, 06€3 Mpo0eoB, yMeHUs c(pOopMHUPOBAHEI,
BCEC MPEIYyCMOTPEHHBIE TEMOUM ydeOHBbIC 3aJlaHHs BBITIOJIHCHBI,
Ka4yeCcTBO UX BBIMOJHEHHUS OLIEHEHO BBICOKO.

—«XOopomLIo» - TEOPETUUECKOE M IMPAKTUYECKOE COIEpKaHHE
TEMBI OCBOEHO TOJHOCTBIO, 0Oe3 TPOOeNIoB, HEKOTOpble YMEHHS
chOpMHPOBaHBl HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
y‘le6HBIe 3aaHuA BBITIOJITHCHBI, HEKOTOPLIC BH/IbI Sa)Z[aHI/Iﬁ
BBINOJIHEHBI C OLTMOKaAMH.

—«YIOBIETBOPUTEIHHO» - TEOPETUYECKOE U TPAKTHUECKOE
coJiep)kaHUEe TEMBl OCBOEHO YACTHYHO, HO MpoOeNbl HE HOCST
CYIIIECTBEHHOTO XapakTepa, HEOOXOIUMBIE YMEHHS pPabOTBHl C
OCBOGHHBIM  MaTepuaJioM B  OCHOBHOM  C(OPMHUPOBAHEI,
OOJNIBLIIMHCTBO ~ MPEAYCMOTPEHHBIX TEMOW y4eOHBIX  3aJaHHH
BBIITIOJIHEHO, HCKOTOPBLIE U3 BbIITOJHCHHBIX 3a11aH1/1171 coJcpiKatT
OIITOKHU.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE M MPAKTHYECKOE
colep)kaHHE TEMbl  HE OCBOCHO, HEOOXOJUMbIE YMEHHS He
c(OpMHPOBaHbI, BHITIOJTHEHHBIE YUeOHbBIE 3a/IaHUsI CO/IepIKaT rpyObie
OTIIIOKH.

Tema7. OCHOBBI AJIEKTPONPUBOAA
Anmnapartypa ynpaBJjeHHs U 3alIUThI
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JlaGopaTopHasi padota 2. Coopka cxeMbl pejieiHo-
KOHTAKTOPHOTO0 yNPaBJeHUsl aCHHXPOHHBIM JIBUTaTe1eM

Heab: wu3ydyeHHE CXEMBl HEPEBEPCHUBHOIO  YIPABJICHUS
ACHHXPOHHOTO JBUTATENS C KOPOTKO3AMKHYTHIM POTOPOM.

Beimoanus padory, Bl Oynere:

ymemp:
-V1- ynuTarh NEKTPUUECKUE CXEMBI;
-Y2-BecTH onepaTUBHBIH yueT pabOThl JHEPTETHYECKUX YCTAHOBOK;
¥01.2;¥01.3;¥01.4;¥01.5;¥01.9;Y01.11;
¥02.2;¥02.5;¥02.6;¥02.7; ¥03.2;Y04.5;Y04.2;Y04.8; V05.3;
¥06.2; ¥07.3

MarepunaabHoe o0ecniedeHue:

METOJIMYECKHE yKa3aHUs, WHCTPYKIUH K JabopaTopHOH
paboTe, IBUTATENb, TPOBO/IA.

3aganue:

M3YYUTh paboTy NPUHIUIHAIGHOM CXEMBI yIIPaBICHUS
ACMHXPOHHBIM JBUTATEIIEM,

coOpaTh HEPEBEPCUBHBLIN IyCK ACHHXPOHHOI'O ABUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM

KpaTkue TeopeTnueckue cBeieHUs:

B cxemax peneiiHO-KOHTaKTOPHOIO YIPaBJIEHHUS CIEIyeT
pas3in4yatb CHJIOBBIC ICIH, MUTAIOMIUE DBJICKTPOABUTATECIN, W LCIIU
YIpaBJICHUs, MUTAIONIMECS JHOO HEMOCPEICTBEHHO OT CETH, JIM0O
Yyepe3 MOHIKAIOIIIN TpaHC(POpMaTOp B EIsIX Oe30MacHOCTH.

CylecTByIOT [1Ba MNPUHIMIHAILHO Ppa3IMYHBIX crocoda
HayepTaHUd CXeM aBTOMATH3MPOBAHHOTO OJIIEKTPOIIPHUBO/A —
CBEpHYTHIE CXEMBI W pa3BepHyThle. B CBepHYTHIX cxemax Bce
armapaTtel U y3JIbl, BXOAANIUE B CXEMY, H3o6pa>1<a}0T TaK, KaK OHH
(baKTHYECKH pacTONOKEeHbI OTHOCHUTENIBHO APYT npyra. Ha 6aze atux
CXEM COCTaBIIIIOT MOHT&)XHBIE CXEMbl. B pa3BepHYTBIX cxemax
JJIEMEHTHl  allapaToB M Y3JI0B PACHONOXKEHBI TI0  IMPUHIHITY
MIPUHAIJIC)KHOCTU UX K TEM UJIM UHBIM OTACIIbHBIM ILICIISIM. COCJII/IHGHI/IH
OTHENBbHBIX JIEMEHTOB BBINIOJHSIOT TaK, YTOOBI ObUIA JOCTUTHYTa
MaKCUMaJIbHasl HarJSTHOCTh TIPH YTEHWH CXEM, a YMCIO NEpecedeHHI
ObUI0O MHUHMMAJIGHBIM. B Pa3sBEPHYTHIX CXEMaX OTACJIbHBIC 3JICMCHTHI
OTHOI'O W TOr'0 XE aririapara MOI'yT BXOJUTH B Pa3HbIC ICIINU CXCMBI.
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Hanpumep, KOHTaKTHI TEIJIOBBIX pejie BXOIAT B LIENH YIPABICHHUS,
a HarpeBaTesbHbIE 3JIEMEHTHl — B CHJIOBBIE LIETIH.

AmnmapataMd ¥ y3laMH CXE€M peJIeHHO-KOHTaKTOPHOI'O
yIpaBieHHUS SIBJSIIOTCA: peJie, KOHTAKTOPbI, YCHJIUTENH, AAaTYHUKH,
CUTHAJIbHBIE YCTPOWCTBA, IyTEBble W KOHEUHbIC BBIKMIOYaTenu. He
clielyeT CMEIIMBAaTh MJAaT4MK C pene. JlaTuMk HeNmoCpenCTBEHHO
BOCTIPUHUAMAET BO3JCUCTBUE (U3MUYECKOH BEIUUYMHBI (HAIPSIKEHUS,
JMAaBJICHUS, TEMIIepaTypbl) W Tpeodpazyer S5TO BO3ACHCTBHE B
CUTHaJBI, BbI3bIBalOmIMe pabory pene. JaTunmkamu MOryt OBITH
TepMOTapsl, (hoToconpoTuBIEHH, TEPMHUCTOPBI. CurHasel,
BbIpa0aThIBAEMBIC JATYHKOM, OBIBAIOT ONTHYECKUE, THEBMATHYECKUE,
MEXaHWYEeCKHE M, HaKOHeL, s3neKkTpuyeckue. llocienHue IMMpPOKO
MIPUMEHSAIOTCA B aBTOMATHKE.

Perne otnuyaeTcs OT gaT4nka TeM, 4TO cpadaThIBAeT PHU CTPOTO
OIIPEAETICHHOM 3HAUYCHUU BXOAHOW (DU3MYECKOW BENWYMHBI U
3aMBbIKaeT JIMOO Pa3MbBIKACT HEMOCPEACTBEHHO WM KOCBEHHO Ty WU
WHYIO 1IeTlb. Pejie ObIBalOT TEIIOBBIE, MEXaHUUECKUE, THEBMATHUECKUE
W DJEKTpUYECKUe;, TMOcleqHne cpadaThIBAlOT OT BO3ACHCTBUS
JIEKTPUYECKUX BEIWYMH. Pene MapkupyroT nByms OyKBaMu: mepBast
OykBa P o3Hauaer pene, a Bropasi MOKa3bIBaeT €ro Ha3HAYCHHUE WIIN
tun. Hanpumep, PM — pene toxka, PH — pene Hanpsbxkenus, PP
— MomHoctu, PY — yka3zarenbHoe, PT — tennoBoe u T. 1.

OCHOBHBIMH ~ TPUHIUIIAMH  aBTOMAaTH3allMM  YIPAaBJICHUS
AIIEKTPONPUBOAAMH SIBISIIOTCS: &) YIPaBJICHUE B QYHKIIMH BPEMEHH, T.
€. BBINOJHEHHE IMOCTENYIOIEH ONepauuy 4Yepe3 OINpeleseHHOe
BpeMsi Toclie Tpenbiaymiei; 0) B (GYHKIMH CKOPOCTH; B) B
¢yHKIMM TOKa B OOMOTKax JABUTaTeNs; ) B (QYHKIHU
HNPONAEHHOIO IIYTH.

B cxemax ympaBneHus B (YHKIMHM BpPEMEHH INPHUMEHSIOT
pa3IMuYHBle  pene  BpeMEHH: a) MEXaHW4ecKue, Halpumep
MasiTHUKOBBIE, JICHCTBYIOIIME HE3aBUCHMO OT 3HAuYeHWs TOKa B
obmoTtkax apuratens. CpabaTeiBaHHE TaKHX Peie MPOUCXOIUT JTHOO
OT MEXAHWYECKOro BO3JEHCTBHSA Ha HUX IPU TNEPEMEIICHUH SKOPS
KOHTaKTOpa (MPHCTPOEHHBIE), OO TIpW THUTAHUA OOMOTKH
COOCTBEHHOTO 3JIEKTPOMAarHuTa; 0) 31eKTPOMarHUTHbIE, KOTOPHIE IO
psany TOpUYMH TpeOYyIOT B LENH YOPABICHHUS IOCTOSHHOTO
3HA4YEeHUS TOKa.

20



KoHTaKTOpEI SBISIOTCS AIIEKTPOMArHUTHBIMHE arapaTaMu s
JTUCTAHITMOHHOTO BKIIFOYEHUS M OTKIIFOUEHUS 3JIEKTPOJBUTATENEH 1
Mapkupytotcst OykBamu KJI. Ilpy Hanmumm B cxeme HECKOJNBKHX
KOHTAKTOPOB, BBINOJHIIOIIMX pa3IMyHble ONEpaluH, cleBa K
OykBeHHOMY 0003HaueHH0 KJI mpumuchIBalOT MOPSAIKOBBI HOMED.
Karymka koHTakTOopa MOXXET WMETh OJWH, NBa, TpH U Oojee
KOHTAKTOB, IPUYEM HEKOTOPbIE U3 HUX HAXOJATCS B CHJIOBBIX LIETISAX,
IpyTue — B HersIX ynpapieHus. Kakaplii KOHTaKT MOTy4YaeT TO Ke
OyKBEeHHO-TIM(poBOEe 0003HAYCHHUE, UTO U €r0 KaTyIIKa. Bce KOHTAKTHI
N300paKaroT Ha CXeMax B TaK Ha3bIBAEMOM HOPMAIBLHOM TIOJIOKEHHH,
COOTBETCTBYIOIIIEM OTCYTCTBHIO TOKa B OOMOTKE WIJIM OTCYTCTBHIO
MEXaHMYEeCKOTO BO3ICHCTBUS HA KOHTAKT.

[lpy HEoOXOAMMOCTM TYyCKa M OCTaHOBA JBUTraTels U3
HECKOJIBKMX MECT IYCKOBblE€ KHONKH BKJIIOYAIOT MapajuledbHO, a
KHOTIKA OCTaHOBa IoOciiefioBaTeIbHO. CHUTHANBHBIE JaMIIBI MOTYT
BKJIFOYATHCS Ha 3aXUTaHWe WIW T[oracaHue. Takue IJIamIibl
0003HavaroT Ha cxemax OykBamu JIC.

st cocTaBneHHMsT W UYTEHUS Pa3BEPHYTBIX CXEM pEJIEiHO-
KOHTAKTOPHOTO YTIPABIECHUS CIEAYeT YCBOUTH OOIIWH TPHUHITHIT
IIOCTPOEHUsI MX W IPUHATYI0O MapKUpOBKYy. Bce 3neMeHThI
COOTBETCTBYIOIIMX  arrmaparoB MW y3JI0B, BXOJJAIIMX B LOCIH
YIpaBJIeHHs, JOJKHBI 0003HAYATHCS TaK K€, KaK COOTBETCTBYIOIINE
anmnaparbl WIHA y3Jbl CWIOBBIX lLienel. Eciau B cUIoBOM LIEN UMEETCS
HECKOJIbKO COBCPIICHHO OAWHAKOBBIX allllapaToB, BbIMIOJIHAOIIUX
OJTMHAKOBBIE (PYHKIIUH, TO TOCTie OYKBEHHOTO OOO3HAuYEHHS CITpaBa
MIPOCTAaBJISIFOT TIOPSIKOBEIM HOMep ammapara. Hampumep, TerioBbie
peie, BBINMOJIHAIONIUE OJWHAKOBBLIC q)YHKHI/II/I, HO BKIIFOUCHHBIC B
pasnuunbie (a3l 0003HavaT Tak: PT1, PT2.

Cxema HepesepCcusHO20o ynpasienus mpexgazHvim
ACUHXDOHHBIM — dJleKmpoosucamenem ¢  KOPOMKO3AMKHYMbIM
POMOPOM.

21



[pu Brmrouenun kHomku KHIT  («llyck») kaTymika
MarautHoro myckarenst KJI monywaer nuranue no nenu: ¢asa C,
3amkHyTas kHomka KHC («Crtom»), kHomka KHII, 3aMkHYTBIN
koHTakT PT1, Ha KOTOpEII Bo3ACHCTBYIOT 00a TeroBkix pene PT1,
katymka KJI, mymeBoit mpoBoa. Takmm oOpa3oM, MarHHUTHBIHA
ITyCcKaTellb OKa3bIBaeTCs BKIFOUYEHHBIM Ha (pazHoe HampshxeHue 220
B, 3amkHyTCcs ero konTakThl KJI B cuioBoi 1enu u aBurarens M
noiay4uT nutanue. OTHOBPEMEHHO 3aMbIKaeTcsi OJOK-KOHTakT KJI,
myHTtupytomuii kHonky KaIl, koTopas moxer ObITH OTHyIIEHA.
OcranoB pmBuratens ocymecTtBiasercs kuHomko KuC. Ilpu
neperpy3kax cpabaThIBalOT TEIUIOBbIE peJie, pPa3MBIKAIOT CBOIl
koHTakT PT1 B wmemm karymku KJI u MarHUTHBIA IycKaTeb
OTKJTIOYAETCS. Hnsa CUTHAJIM3AIIH paboTh JIBUTATENS
npexycmorpena yiammna JIC, koTopasi BKIFOYAaeTCs OJIOK-KOHTaKTOM
KJI. lns 3ammTsl ceTH OT TOKOB KOPOTKOTO 3aMbIKaHHsl YCTaHOBIICH
ABTOMAaTUYECKUH BBIKIItOUaTeNb BA.

Ilopsinok BbINOIHEHNS PadOTHI.

1. U3yuuTb OCHOBHBIE TEOPETUUECKHUE MTOJIOKEHUSI.

2. BpluepTuTh CXeMy  yNOpaBlICHHS AaCHHXPOHHBIM
JBUTATEJIEM.

3. M3yuuth paboTy CXEeMHI.

4. OtBeTUTH HAa KOHTPOJILHBIE BOIPOCHL:
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o llepeuncnuTs PEKIMBI paboTsl
anekTpojBurarenei. Jlatb  ompexaeneHue
KOKIOMY PEXHIMY.

e [lepeunciauts MYCKOPEryIUpYIOIIHe
anmaparsl JUIst yIpaBIeHUS
ANIEKTPOABUTATENSIMH, UX HAa3HAYCHHE

e OOBsACHUTH HA3HAYEHWE W  YCTPOWCTBO
IJIABKOTO TPEIOXPAHHUTEISL.

e Jlns gero mpegHa3HAuYEHO TETUIOBOE pene?

5. CoOpaTb HEpeBEpCHBHBIM IYCK AaCHHXPOHHOTO
JBUTATENs ¢ KOPOTKO3aMKHYTBIM POTOPOM

@®opma mnpeiacTaB/ieHHsl pe3yJbTaTa: WHAWBUAyaJlbHAs
3amuTa paboThl CXeMbI (OTBETHI HA BOIPOCHI).
Kputepum ouenku:

—«OTIUYHOY» - TEOPETUUECKOE U TPAKTHUECKOE COJEpKAHNE
TEMBI OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB, yMeHHs CPOPMHUPOBAHEI,
BCEe MPEIYyCMOTPEHHBIE TEMOUM ydeOHBbIC 3aJaHHs BBITIOJIHCHBI,
Ka4eCTBO X BBIIIOJIHEHHUS OIIEHEHO BBICOKO.

—«XO0pomoy» - TEOPETUUECKOE M MPAKTHYECKOE COAEpIKaHUE
TEMBl OCBOCHO NOJIHOCTBIO, 0€3 TpOoOenoB, HEKOTOPHIE YMEHUS
cOpMHPOBaHBl HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
yueOHbIE 3aJaHusl  BBINOJHEHBI, HEKOTOPBIE BHIBI  3aJlaHHUN
BBITIOJTHEHBI C OIIMOKAMH.

—«YIOBJIETBOPUTEIHHO» - TEOPETUYECKOE U TPAKTHUECKOE
coJiep)kaHUe TEMBl OCBOEHO YAaCTHMYHO, HO MpoOenbl HE HOCST
CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHS paboThl ¢
OCBOGHHBIM  MaTepuajoM B  OCHOBHOM  C(OPMHpPOBAHEI,
OOJBIIMHCTBO  MPEAYCMOTPEHHBIX TEMOH y4eOHBIX  3aJaHHi
BBIITIOJIHEHO, HCKOTOPBLIE HW3 BBIIIOJIHCHHBIX SaﬂaHI/Iﬁ coacpxkar
OLIMOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUUECKOE M MPAKTHYECKOE
colep)kaHHE TEMbl  HE OCBOCHO, HEOOXOJUMbIE YMEHHS HeE
c(hOpMHPOBaHbI, BHITIOJTHEHHBIE YUeOHbBIE 3a/IaHUsI CO/IepIKaT rpyObie
OLINOKH.
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