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Metoanueckue yka3aHHs 10 BBITIOJIHEHUIO MTPAKTUYECKUX paboOT pa3paboTaHbl Ha OCHOBE paboueit
MPOrpaMMbl Y4€OHOU TUCITUTUIUHBI «OCHOBBI DJIEKTPOTEXHUKU.

ConepxaHre TPAKTUIECKUX PaOOT OPHUEHTHPOBAHO HA TOJATOTOBKY OOYYAIOIIMXCS K OCBOCHHUIO
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cnenmambHOCTH 08.02.01 CTpOoUTENHCTBO M AKCILTYaTAIs 3MaHUN U COOPY>KEHUI M OBJIAZICHUIO OOIIIMMU
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1 BBEJIEHUE

BaxHyl0o 4acThb TEOpeTHYECKOH M TNPO(PECCHOHANBHON MPAKTUYECKOH IOJTOTOBKH
00y4aroIMXCsl COCTABIISIFOT IPAKTUYECKHE U JTAOOPATOPHBIE 3aHSTHS.

CocraB U cofepkaHue MPaKTUYECKUX U Ja00paTOPHBIX 3aHATUI HaIlpaBJIEHbI HA pean3aliio
®denepanbHOr0 rocylapcTBEHHOIO 00pa30BaTENbHOIO CTaHAApPTa CPeIHEro MnpodecCHOHaIbHOrO
o0OpazoBaHusl.

Benymeli nupakTuyeckod LeNbl0 IPAKTUYECKUX 3aHATHH  sBisercss (opMHUpOBaHHE
npoeCCUOHATIBPHBIX TMPAKTHYECKUX YMEHHH (YMEHHMH BBIIOJHATH OIpEJeIeHHbIE JeicTBuUS,
onepanuy, HeOOXOJMMbIE B IOCIEAYIOIEM B MPO(PECCHOHANBHON IEATENbHOCTH) MM Y4eOHBIX
INPAaKTUYECKUX YMEHUH, HEOOXOJUMBIX B MOCIEAYIOLIEH yueOHOM NesITeTbHOCTH.

Benymieii nuaakTHYecKoW LENbIO J1a0OPATOPHBIX 3aHATHH SBISAETCS HKCIEPUMEHTAIBHOE
HOJTBEPKICHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJI0KEHUI (3aKOHOB, 3aBUCUMOCTEN).

B cootBerctBuM ¢ paboueit mnporpammoit ywyeOHoi muctmmimHbl  OIL03  «OcHOBBI
JIEKTPOTEXHUKN» IIPEYCMOTPEHO NMPOBEACHUE IPAKTUYECKUX U Ja00paTOPHBIX 3aHATHH.

B pesynbrare ux BBITOTHEHUS, 00YJAIOIIUIICS TOTDKEH YMeTh:

e V1 4uTaTh NEKTPUUECKUE CXEMBI;

e V2 BeCTH OIEPAaTUBHBIN y4eT padOThI SHEPTETUIECKUX YCTaHOBOK.

ConepxaHue TPAKTHUECKMX U JIA0OPATOPHBIX 3aHSATUH OPUEHTUPOBAHO HA MOATOTOBKY
00y4aroIuXcsi K OCBOCHHMIO MNPO(ECCHOHAIBHOIO MOJYJS MPOrpaMMbl IMOATOTOBKH  CIIELUAINCTOB
CpEIIHETO 3BEHa M0 CHELUAIbHOCTH U OBJIAJCHHIO MPOdeCCHOHAIBLHBIMY KOMIIETCHIUSIMU:

1K 2.1. BBIIOMHAT IOATOTOBUTENIbHBIC paOOThI HA CTPOUTEITLHOM TLIOIIAIKE

1K 4.1. Opranu3oBbsIBaTh pabOTY MO TEXHUYECKON IKCILTYaTAIMH 3AaHUN U COOPYKESHHH.

I1K 4.2. BpIONHATE MEPONPUATHS MO0 TEXHUYECKOM 3KCIUTyaTallid KOHCTPYKIMH U MH)KEHEpHOro
000pYIOBaHHUS 3/TAHUH.

A Taxxe GopMHUPOBaAHUIO OOIIHX KOMIIETEHIIHA:

OK 01. BriOupars crocoObl pemeHust 3a1a4 mpohecCHOHAIBHON IESITENBHOCTH, IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPECTBA MOKUCKA, aHAIM3a U MHTEpHpeTanuy UHGOpMau 1
MH(OPMALIMOHHBIE TEXHOIOIHMH JJIs1 BHITOJIHEHUS 3a/1a4 NPo(eCCUOHATIbHOM e TeTbHOCTH.

OK 03. [TnanupoBaTh M pealn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JIMUHOCTHOE Pa3BUTHE,
HpeIPUHUMATEBCKYIO JESTEIBHOCTh B MPOPECCHOHATBHOM chepe, NCIIONb30BaTh 3HAHUS 110 TPABOBOM U
(1HAHCOBOM IPaMOTHOCTH B Pa3JIMUHBIX KM3HEHHBIX CUTYaIHsX;

OK 04. Db dexTnBHO B3aUMOICHCTBOBAT U pabOTaTh B KOJJIEKTUBE 1 KOMAH/IE.

OK 05. OcymecTBisiTh yCTHYI0O U HMHCbMEHHYIO KOMMYHMKAIIMIO Ha TOCYIAPCTBEHHOM  SI3BIKE
Poccuiickoit @enepartyul ¢ y4eToM 0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOI'O KOHTEKCTA.

OK 06. TIlposiBnsTh TpakIaHCKO-IATPHOTUYECKYIO TIO3UIMIO, JIEMOHCTPHUPOBATH OCO3HAHHOE
NIOBEJICHUE HAa OCHOBE TPAAULMOHHBIX POCCHUICKHX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
YYETOM TapMOHU3ALMN MEXHAIMOHAIBHBIX U MEXPETUTHO3HbIX OTHOIIEHHUH, NMPUMEHSATh CTaHJIapThl
AQHTUKOPPYILIMOHHOTO TIOBEJCHUS,

OK 07. CozelicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH cpebl, pecypcocOepekeHNI0, TPUMEHSATh 3HAHUS
00 UW3MEHEHMM KJIMMaTa, MPUHIMIIBI OEpeXIMBOTO TMPOM3BOACTBA, S(PQPEKTHUBHO JEHCTBOBAaTh B
Ype3BbIYAUHBIX CUTYaLHsX.

BrimonHenue o0yyaromuxcsi IpakTUYECKUX U JTJAOOpaTOPHBIX paboT Mo y4yeOHOW AMCHIUIUINHE
«OCHOBBI JIEKTPOTEXHUKI» HAMPaBICHO Ha!

- 0000IeHne, cHUCTEMAaTHU3aLUIO, YIIyOJeHHe, 3aKpelUleHue, pa3BUTHE M JACTaH3allUio
MOJYYEHHBIX TEOPETUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOW AMCUUIUINHBL;

- (QopmupoBaHuE yMEHUN NPHUMEHSATH IIOJIyYEHHbIE 3HAHUS Ha MPAKTUKE, pean3aluio
€MHCTBA NHTEJUIEKTYAJIbHOM U MMPaKTUYECKON AEATEIbHOCTH;

- ¢popMHpOBaHKE U pa3BUTHE YMEHUMN: HAOII01aTh, CPAaBHUBATh, COTIOCTABIIATh, AHATU3HPOBATH,
Jie7aTh BBIBOJBI M 00OOIIEHUS, CAMOCTOSITEIbHO BECTH HCCIIEAOBAHMS, MOJIb30BAThCS PA3IMYHBIMU
nprueMamMu U3MepeHui, opOopMIISTh PE3yNIbTAThl B BUJIC TAOJIHII, CXeM, TPahUKOB;

- IPUOOpETEHNE HABBIKOB pabOTHI C PA3IMUYHBIMU MPUOOpaMH, anmapaTypoil, yCTaHOBKaMU U
JPYTUMH TEXHUYECKMMHU CPEACTBAMU JUIsl IPOBEACHNUS OIBITOB;



- pa3BUTUE WHTEJUIEKTYaJIbHBIX YMEHMH Yy OyayluX CHEHUAINCTOB: aHATUTHYECKHUX,
MPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIpAaOOTKY MpH PELIEHUU IOCTABJIEHHBIX 3334 MPOo(ecCHOHATbHO 3HAYUMBIX KauecTB,
TaKUX KaK CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsi MHUIIMATHUBA.

[TpaxTrdeckrie u 1abOpaTOpHBIEC 3aHATUS MPOBOJSATCS B paMKax COOTBETCTBYIOIICH TeMbI, MOCIe
OCBOCHHS JTUJIAKTHUYECKUX EIIMHUI, KOTOphIe OOECIEeUMBAIOT HATWYME 3HAHWH, HEOOXOMUMBIX VIS ee
BBIIOJTHEHUSI.



2METOAUYECKUE YKA3AHUSA

Tema 2 JjieKTpUUYeCKHe LeNH MOCTOSHHOTO0 TOKA

Heﬂb: HAYUYUTBHCA MPOU3BOAUTH PACUCT DJICKTPUUCCKHUX ueneﬁ.

Boinosnus padory, Bel Oyaere ymern:
V1. uuTaTh FAEKTPUUYECKUE CXEMBI;

V2. BecTH onepaTuBHBINA y4eT paboThl SHEPreTUYECKUX YCTaHOBOK;

3amanmue:

IpakTuyeckoe 3ansiTue Nel Pacuér 3j1eKTpUuYecKHUX Heneil MOCTOSIHHOIO TOKA

1. Ilerb MOCTOSTHHOTO TOKa CO CMEIIIAHHBIM COCIMHEHHEM COCTOMT M3 YETBHIPEX PE3UCTOpOB. B
3aBHCUMOCTH OT BapHaHTa 3aJlaHbI:
conpotuBiieHus pe3uctopos Ri, Ry ,R3 R4, Hanpsokerune U, Tok | wiau momHocTs P Beeit nenw.

OnpenenuTsh: |) HKBUBAJIECHTHOE COMPOTHUBICHUE HENU Ry 2) TOKM, TPOXOASIINE Yepe3
Kaxaplii pesuctop li, lp, I3, |4 Pemenue 3amaun mpoBepuTh, NpUMEHHUB MEPBbIA 3aK0H Kupxroda.
JlaHHbIe 171 CBOETO BapyuaHTa B3ATh U3 TaOIuIe! 1.1.

cxema 1enu (IO HOMEpY pHUCYHKa,

npuwioxenue 1),

Ta6mmma 1.1 BapuanTtsl 3a1anuii

Homep Homep R1, Om R, ,0OM R, OM Ry OM U, I, P,
BapHaHTa PUCYHKA

01 1 3 4 2 3 20B
02 2 15 10 4 15 15A
03 3 12 2 4 4 50B1
04 4 6 30 6 20 100B
05 5 20 40 30 5 2A
06 6 10 15 35 15 48Bt
07 7 30 20 4 2 40B
08 8 50 40 60 12 3A
09 9 10 11 90 10 120B1
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 320B1
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




IHopsinok BbINOJHEHHUS PA0OThI:

Pemenne paHHOM 3amaum  TpeOyeT 3HAHMA OCHOBHBIX 3aKOHOB IIOCTOSIHHOTO TOKa,
MPOU3BOJIHBIX (OPMYJ ITHX 3aKOHOB M YMEHUS UX MPUMEHSTH IJIS pacyeTa 3IeKTPUUECKUX ILeren
CO CMEIIaHHBIM COEMHEHUEM PE3UCTOPOB.

[lepen perieHneM 3aqaun CBOEro BapuaHTa PEKOMEHAYETCs ellle pa3 03HAKOMUTHCS C pelIeHuEM
npumepa

i U;s Uz | U, Meroauky # TMOCJIEIOBATEILHOCTh JACHCTBUUA TIPU
1
{ Ry ] B pEIIeHUH 3a/lad CO CMELIAHHBIM COEJMHEHHUEM PE3UCTOPOB
| paccMOTPHM B 00IIIeM BUJIE HA KOHKPETHOM IIpUMEpE.
Ry bR, 1. BemmceiBaeM ycioBue 3amadyM  (CoAeprKaHUE

YCIIOBUHM 3a/lad BBIMHUCHIBATH TMPUMEHUTEIBHO K CBOEMY
BapHaHTY).
TI —7 YcnoBue 3amaun. llenb MNOCTOSHHOTO TOKa €O
— o v CMCIIAaHHBIM  COCJUHEHHEM  COCTOUT U3  YEThIpPeX
e — PE3UCTOPOM. ?aHaHbI cxema mnenu (puc. 1), 3HaYeHHS
COIIPOTHUBIIEHUI PE3UCTOPOB:
Pue. 1 R1 = 30 Om, R2 = 20 Om, R3 =3 Om, R4= 5 Owm,

morrHocTh ey P = 320 Br.
OrnpenenuTs:
SKBUBAJICHTHOE COMPOTHBIICHHUE HEMU RoK, 2) TOKH, MPOXOIAIIME Yepe3 KaKIbIH pe3ucTop.
Pemenue 3a1aun mpoBepuTh, MPUMEHUB MEPBBIN 3aK0H Kupxroda.
BrimucsiBaeM U3 ycloBuil TO, 4TO IaHO U HYKHO OIPENETUTh B BUEC OyKBEHHBIX 0003HAUCHUN
¥ YHCJIOBBIX 3HAUCHUI.
[IponymaeM muiaH (MOPSIOK) pelIeHUs, MOoAOUpasi MpPU HEOOXOAMMOCTH CIPAaBOYHBIN
Marepuall. B HaneM ciyvyae mnpuHUMAaeM TaKOW MOPSAIOK PEIICHUS:
1) HaxoIMM SKBHUBAJIEHTHOE CONMPOTHBIICHHE LEIIH
R,« = R12 + R34, 20e R12 = Ri- Ro/(R1 + Ry) — napannensnoe coedunenue,
R34= R3 + Ry — nocneoosamenvnoe coeounenue,
2) o6o3naunm 1ok l1,13,13,14 HA (puc. 1) cTpenkamu u onpenenuM UX 3HAYCHUS U3 (HOPMYJIBI
MOIIIHOCTH:

P= IZ-R3K—> | = JP/R, ; I2=14=1,Tak xak npu nocieg0BaTeIbHOM COEIUHEHUH OHU OJTHU U
Te ke, al; = U12/R1; I, = U12/R2, 20e U1, = 1Ry,
4, BremmonHsiem pemieHue, He 3a0biBas HyMEpOBaTh M KPaTKO OMHCHIBATH JEHCTBUSL.

HMeHHO Tak pelieHbl Bce TUIIOBbIE TPUMEPHI TOCOOUS.

OTcyTCTBME TMCHMEHHBIX TOSICHEHUH JEMCTBUM MPUBOAUT K HEMOJIHOMY MOHHUMaHHIO
pereHus 3a1a4, ObICTPO 3a0bIBaETCA.

5. BeinonHsiem npoBepKy perieHus ciaelyonM1 coco0amMu: a) JOTHYHOCTh MOTY4YEeHUs
TaKOIo pe3yibTara; 0) MpoBepKa pe3ybTaToOB ¢ IPUMEHEHUEM MIEPBOT0 U BToporo 3akoHa Kupxroda.

OOBSICHUM HEKOTOPBIE CITOCOOBI MPOBEPKH PE3YJIBTATOB PEIICHUSL.

[Tpumenenue nepsoro 3akona Kupxroda.

@opMynMpOBKa 3aKoHA: anredpanyeckass CyMMa TOKOB B Y3JIOBOM TOYKE paBHAa HYIIO.
Marematuueckasi 3aruch JjIs y3j1a O CXEMBI LIeTH PUCYHOK 1:

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

[Tpumenenue Broporo 3akoHa Kupxroda.

DopMyIHpOBKA 3aKOHA: BO BCAKOM 3aMKHYTOM KOHTYpE 3JIEKTPUUECKOH 11enu anredpandeckas
cymma OJIC > E paBHa anreOpanyeckod cymme TmajaeHuid HampstbkeHuH ) I'R Ha oTaenpHBIX
COIPOTHUBIIEHUSX 3TOTO0 KOHTYpaA.

B 3amkHyTOoM KOHType (puc. 1) mpunoxenHoe Hanpsbkenue U (anamormuyno 3JIC npu
BHYTPEHHEM COMPOTUBICHUH UCTOUYHHKA TOKA, PABHOM HYIIIO) U Ma/ICHUS HAMIPSKSHUS

Uio=1'Ry; Us=I'Rsu Us= IRy

OO0xoAs1 KOHTYp MO HamNpaBICHHUIO TOKA (B JaHHOM CIydae [0 YaCOBOW CTPENKE), COCTaBUM
ypaBHEHHE 10 BTOpoMy 3akoHy Kupxroda:

U=U2+Us+ Uy



[Togcuer Oamanca wmomHOCTH. OOIMas MOIIHOCTh IEMIM paBHA CYMME MOITHOCTEH Ha
OTJICTBHBIX PE3UCTOPAX.

s cxemsl nienu (puc. 1) P = P+ P, + P3 + Py: Tak Kak P = 1R umu

P=U?R, mo P=I14Ry+ IRy + %3R3+ I%Ry unu

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

Ecnmu mpoBepky pelieHuss TPOBOAWTH IyTEM CpPaBHEHUS PE3yIbTaTOB gemeHI/m JIPYTHMH
croco0aMu, TO B JAaHHOM ClIy4ae BMECTO OmpezeneHus Toka u3 Gopmynsl P = I“-Rak MoXHO OBLIO
HalTHU HaNPsKEHUE

U=,PR, uzP=U%R,,

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

ITpumep 1. Ha pucynke 2 usoOpakeHa 3JIEKTpUYECKasl LIETIb CO CMELIAHHBIM COEIMHEHHEM
pe3ucTopoB. MI3BeCTHBI 3HAYEHUS CONMPOTHBICHUH pe3uctopoB R; = 3 Om, Ry= 10 Om, Rz = 15 Owm,
R4 = I Om, nanpsbxenue U = 110 B u Bpems pabotsl uenu t= /0 u. OnpeaenuTsb TOKH, MPOXOIAIINE
yepe3 Kkl pe3uctop lq,lz,13,14, 061ryro MmomHocTh ienu P u pacxon s3Heprun W

< Penienue 1.
i
c——3 R, Rox O0o03HaUMM CTpEIKaMd TOKH,
— [ L, y - o
@ . e NPOXOMAIIME  Yepe3  KaXKIbli
+ =1, I=11A
R, + . pesucTop ¢ y4eToM  HX
- v
- 23] HarpaBJeHUs (CM. puc. 2).
: a U
- Ra = o 2.  Onpenenmum  oOree
4 = + - SKBHMBAJIICHTHOE  COIPOTHBJIEHHE
Puc. 2 Puc. 3 Pue. 4 1eNH, METOJ MOACYETa KOTOPOro

JUISL TIETIH CO CMEIIaHHBIM COCTUHEHUEM PE3UCTOPOB CBOJMUTCS K MOCIEI0BATEILHOMY YIPOUICHUIO
CXEMBI.

Conporusnenust R; u R3 coenuaensr nmapayuiensHo. Haiiiem o0miee conpoTuBIeHUE MPU TAKOM
coenuHeHnn: 1/Ry;3=1/R,+1/R3. mpuBoms Kk o0OmieMy 3HaMEHATeNnr0, MOAyduM Rp; 3=
RoR3/(Ro+R3)=10-15/(10+15)=150/25=6 Om

Teneps pesuctopsl R23,R1,Rs coenuHensl mocnemoBaTenbHO, MX OOIIee CONPOTHBIICHHE
Rows=R1+R23+R4=4+6 = 10 Om.

D10 o0I1ee COMPOTUBIEHHE, BKIIOYEHHOE B IIEMb BMECTO YETHIPEX COMPOTHBICHUN CXEMBI
puC. 2, TMPU TaKOM KE 3HAYCHWM HANpPsHKCHUS HE HW3MEHHT TOKa B Iienmu. [lodTomy 3TO
COMPOTHBIIEHUE Yallle HAa3bIBACTCA OOIIUM JKBHUBAJICHTHBIM COMPOTHUBICHHWEM IENU WK MPOCTO
SKBUBAJIEHTHBIM (puc. 4)

3. [To 3akony OMa /17151 BHEIITHETO y4acTKa e ONpeAeTuM TOK

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

4. Haiinem Toxu, mpoxoasiiue yepe3 BCe pe3UCTOPHI.

Uepes pesuctop Ry mpoxoaut Tok |1 =I.

Yepes pesuctop Rq mpoxoaut Tok lg =I.

Jlns onpeneneHus: TOKOB, MPOXOAAIIUX depe3 pe3ucTopsl Ry u Rz, Hy)KHO HalTH HampsKEHHE
Ha napajuienbHoM yuacTke Up3.DTo HampsbKkeHHe MOXHO onpenenuTsh aAByMs crocobamu: Usz= IR; 3
=]1-6=66 Bumu Up,3=U-1IR;-IR;==U -1 (R1+Ry) =110 -11(3+ 1)=66 B.

[To 3akony Oma Jutsl mapajuIeIbHOTO yuacTka 1enu HaiineMm l,= Uzs IRy, = =66/10 = 6,6 A; 13 =
Uy 3 /R3 = 66/15 = 4,4 A vnu, npuMmenss niepBbiit 3akon Kupxroda, nomyaum I3= 1 - I, =11- 6.6 =
4,4 A.

Haiimem o01ryro MOIITHOCTH IIETIH:
=Ul=110-11=1210Bm = 1,21 xBm.

Onpenenum pacxoj SHEPTHUU:
=pP-t=1,2110 = 12,1 xBm- u.

BbimonHuM  mpoBepKy  pelleHus 3ajadd  ONMCAaHHBIMU paHee Crocobamu: a)

MIPOBEpUM OaTaHC MOIITHOCTH

P =P+ Py + Py +Py = IRy + IR+ 3R + 4R = 11° - 3 + 6,6°-10+ 4,4°- 15+ 11° -] =
363 +435,6 +290,4+121 = 1210 Bm;

1210 Bm= 1210 Bm;

- o

Nso



0) JUTSL Y3JIOBOM TOUKH A cXeMbl (puc. 2) mpuUMeHUM TepBbiii 3akoH Kupxroda: | =1, +
I5=11=06,6 +4,4;

114=114;

B) COCTaBUM YypaBHEHHE IO BTOpoMy 3akoHy Kwupxroda, o06xoas KOHTyp IemH IO
4aCOBOM CTpEJIKE,

U=U;+Uy3 +Us=IR1+IRy3 + 1R, 110=11- 3+ 11-6+11-1110B=110B.

Bce ciocoObl mpoBepky MOATBEPKAAIOT MPABHIBHOCTD PELICHUS 331241

Xoxa padoTbI:
1. Pemenue 3a1auu 1o HHAUBUAYAILHOMY 3aIaHUIO.

dopma npeacTaBlieHUs pe3yJbTaTa: CBOEBPEMEHHO U MTPABUJIBHO BBINOJIHEHHbIE PACUETHI

Kpurepum ouenku:

—«OTIMYHO» - TEOPETUYECKOE U MPAKTHUUECKOE COJEP>KaHUE TEMbI OCBOEHO IOJIHOCTBIO, 0€3
po0esoB, yMeHHs c(hOPMUPOBAHbI, BCE MPEAYCMOTPEHHBIE TEeMOW yueOHbIe 3aJJaHHs BBIIOJIHEHHI,
KayeCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—«Xopouio» - TEOPETUUYECKOEe U MPAKTUYECKOE COJIEPKaHUE TEMbl OCBOCHO IOJIHOCTBIO, 0e3
npo0esoB, HEKOTOpble yMEHHUs c(OpMUPOBaHBI HEIOCTATOYHO, BCE IPEIyCMOTPEHHbIE TEMOMN
y4eOHbI€ 3aJaHHsI BBITIOTHEHBI, HEKOTOPBIEC BU/IbI 3a/IaHIH BBITIOJTHEHBI C OIIMOKAMH.

—«Y 10BJIETBOPUTEILHO» - TEOPETHUECKOE M IPAKTUYECKOE COJEp)KaHUE TEMbl OCBOEHO
YaCTUYHO, HO MpPOOEebl HE HOCAT CYLIECTBEHHOIO XapakTepa, HeoOXOAHMble yMEHHUs paboThl ¢
OCBOCHHBIM MaTEepHAIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOU
y4eOHBIX 3aJJaHUi BBIIIOJHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3aJJaHUH CoepkKaT OLIMOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUUECKOE U MPAKTHUECKOE COJEPKaHUE TEMbl HE OCBOEHO,
HEOOXOUMbIE YMEHMsSI HE CPOpPMHUPOBAHBI, BBIIOJHEHHBbIE Y4eOHBIE 3a/JaHus COAepXKaT rpyoble
OLIMOKH.

JlaGopatopHoe 3ansaTHe Ne 1 U3yueHue coeAMHEeHMIi Pe3UCTOPOB M NMPOBEPKA 3aKOHOB
Owma u Kupxroga

I_Ie.m): OIIbITHasA IMPOBEPKa COOTHONIICHUM SJICKTPUYCCKUX BCIWYHH IIPU MOCICIOBATCIIBHOM U
napauiC/ibHOM COCIUHCHUHN ITIPUECMHUKOB 3J'ICKTpH‘-ICCKOI>i SHEPTUn

Beinosinus patdory, Bel Oyaere ymers:
V1. unTaTh 3IEKTPUUIECKUE CXEMBI;
V2. BecTH onepaTuBHBINA y4eT paboThl SHEPreTUYECKUX YCTaHOBOK;

MarepunanbHoe obecnieyeHue:

HcToyHuk NOCTOSIHHOrO Toka Ha 250B; snexkTpousmepuTeNnbHbIE MPUOOPHI; JIAMIOBBIN
peocTar; COeJUHUTENBHBIE IPOBOAA.

3agaHme: 1IpoOBEpKa OCHOBHBIX COOTHOIIEHMM  MEXAY TOKOM, HAaIpsDKEHUEM U
COIIPOTHUBIICHUEM IIPHU NIOCIEAOBATEIILHOM U MTApaAJLIEIbHOM COCIUHEHUH DIIEKTPOIIPUEMHUKOB.

IHopsinok BeIMOTHEHHUs PadOThI:

1. lomyck K paboTe: BXOJHOM KOHTPOJIb B BUJIE (PPOHTANBHOTO OMpoca:

- KaKO€ COECIMHEHNE HA3bIBAIOT MTOCIIEI0BATEIbHBIM?

- 3akoH OMa 1J1s yyacTKa Lenu

- Kak omnpezenserca oOliee CONPOTHBIEHUE LENU C MOCIEeN0BATEIbHBIM COEAMHEHUEM
JJIEMEHTOB?

- KaKO€ COEIMHEHNE HA3bIBAETCS NapaJlICIbHBIM?

- (hopmynpoBKa nepBoro 3akoH Kupxroda s y3na

- YTO HA3bIBAECTCs Y3JIOM, BETBBIO, KOHTYpOM?



- OCHOBHBIC COOTHOIICHHUSI MEXIYy TOKOM,
NnapauiC/;IbHOM 1 TOCJICAOBATCIIbHOM COCINMHCHUH.
2. COopKa dIEKTPUUECKHUX CXEM.

HANpsDKEHUEM M CONPOTHBJICHHEM IIpU

Xoxa padoTbI:

1. O3nakoMuThCs cO cxemol (puc.l) mocnenoBaTENbHOTO COEAUHEHHUSI U IPOBEPHUTH
IPaBUIBHOCTb COEUHEHUS.

2. C paspermieHusi mpernojaBareis BKIIOYUTh B CETh, U YCTAaHOBUTH 33JaHHOE HANPSOHKCHHUE,
KOTOpPOE€ BO BpEMs OIbITa NOJAEP)KUBAETCS MOCTOSAHHBIM. Ilonkirodas BonbTMETp (IIOOYEPETHO)
HapajjielIbHO KaXI0My NPUEMHUKY, HM3MepuTh najneHue HanpsbkeHud Ui, Up, Us. Ilokaszanus
amIrepMeTpa U BOJIbTMETPa 3aHEeCTH B Tabmuiry |

® H1
® bW ow w
K1 ¥ ¥ &
. & & &
K2 ]
H 3 W ww
® ¥ &
K3
Pucynok 1. Cxema nocneioBaTeabHOr0 COEIMHEHUS TPUEMHUKOB
Tabnuua 1. IlocnenoBaTesibHOE COEMHEHUE SIEKTPONPUEMHUKOB
N3mepeno Beruucneno
0011 1 2 3 0011 1 2 3 00111 1 2 00111
M (M |M |M [T |T T

3. IlpousBectu BerurciaeHus. CpaBHUTH pe3yJbTaThl MOJyUYEHHBIX JaHHBIX.

4. Cpenatb BbIBOA. O3HAKOMHUTBCS CO CXEMOW MNapajuIeIbHOTO COEIWHEHUS MPUEMHUKOB
(puc.2). CoOpatb cxemy, NPOBEPUTH MIPABUIBHOCTb BKIIOUEHHS.

5.C pa3pemieHus pyKOBOIHTENS BKIIOUUTH CXEMY, YCTAaHOBUTH HampspkeHue. [loodepemHo
BKJII0Yas KaXJI0€ U3 COMPOTHUBICHUN M3MEpUTh TOK BeTBell. [lokasanus ammnepmerpa U BOJIbTMETpa

3aHecTd B TalnuIy.2.

/A\ H'ImLazm
kg X K X
H2 &S & O
. ® ® ®
H @ @ ®

K3

PI/ICYHOK 2. Cxema napajijIeJIbHOI'O COCANHCHUA HpI/IéMHI/IKOB

Ta6n1z1ua 2. Cxema NnapaJiJiIiCJIbHOI'O0 COCANUHCHUA HpI/IéMHI/IKOB

N3mepeno Brraucieno
U |l [I2 |13 |les |R1 |R2 |R3 |Res | P P | Pos
i1 I . 1 3 Jiig
B AlA A A OmMm [ OM [OM |OM | B B | Bt
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6. IIpoussectu BerauciaeHus. CpaBHUTH PE3yIbTATHI TIOTYYCHHBIX TAHHBIX.
7. Cnenath BBIBOI

dopma npeacTraBiieHus pe3yJbTara:

COCTaBJICHHE OTYETA U OTBETHI HA KOHTPOJIbHBIE BOIPOCHI MPHU 3aIIUTE:

B dem cxonctBo 1 paznuume 3akoHa Oma 11 ydacTKa e U BCEH Lenu?

[Touemy mns ompenenenuss DJ[C MCTOYHWKA TOKA C IMOMOIIBIO BOJBTMETPA HEOOXOIMMO
Pa30MKHYTb LIeTh?

Uro ¢usnuecku BeIpaxkaeT nepsblii 3akoH Kupxroda?

Cdopmynuposats BTopoii 3akoH Kupxroda, 3anucars ero B MaTeMaTuueckoit popme.

MoskeT i CONPOTUBIEHUE YYacTKa ABYX IMAPAUICIbHO COCAMHEHHBIX MPOBOJIHHKOB OBITH
OoJibirie (MEHBIIE) JTI000TO U3 HUX?

Kpurepum ouenku:

—«OTIUYHOY» - TEOPETUYECKOE U MPAKTUYECKOE COJCpKAHWE TEMbl OCBOCHO MOJHOCTHIO, Oe3
npo0esoB, yMeHHs c(hOPMUPOBAHBI, BCE TPEAYCMOTPEHHBIE TEMOW y4eOHbIC 3aJJaHHs BBIITOJHEHHI,
Ka4eCTBO UX BBIMOJIHEHUS OLEHEHO BBICOKO.

—«XO0poILIO» - TEOPETUUYECKOE U MPAKTHUUECKOE COJAEPKAHUE TEMbl OCBOCHO IMOJHOCTBIO, 0€3
po0esioB, HEKOTOpble YMEHMsI C(POPMHPOBAHBl HEAOCTATOYHO, BCE IPEAYCMOTPEHHBIE TEMOMU
yueOHbI€ 33aJaHHsI BBINIOJIHEHBI, HEKOTOPBIE BU/IbI 3a/IaHUH BBIIOIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTENIBHO» - TEOPETHUECKOE U IPAKTUUYECKOE COJEp)KaHUE TEMbI OCBOEHO
YaCTUYHO, HO TPOOETbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMBIE YMEHHs pPabOThI C
OCBOCHHBIM MaTEpUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOH
y4eOHBIX 3aJJaHUI BBIIIOJHEHO, HEKOTOPBIE U3 BHIMOIHEHHBIX 3a/laHUi COJEpKaT OLUIMOKH.

«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE U NMPAKTUYECKOE COJEPIKAHUE TEMBI HE OCBOECHO,
HEOOXOUMbIE YMEHMsSI HE C(POpPMHUPOBAHBI, BBIIIOJIHEHHbIE Yy4eOHBIE 3a/laHUs COAepXkKaT rpyoble
OLIMOKH.

Tema 3 IlepeMeHHBIH JIEKTPHYCCKHH TOK
IIpakTnuyeckoe 3ansitue Ne 2 Pacuét Hepa3BeTBJICHHOI 1leNU IePEMEHHOI0 TOKA

Ileab: Hay4YnTHCSA MPOU3BOAUTH PACUET HEPA3BETBICHHBIX LIENIEH IIEPEMEHHOIO TOKa
Bbinosinus padory, Bel 6ynere ymern:

V1. ynTaTh INEKTPUUYECKUE CXEMBI;

V2. BecTu onepaTUBHBINA y4eT pabOThl SHEPreTHUYECKUX YCTaHOBOK;

3aganue: JUId LIENIM NEPEMEHHOTO TOKa, COJAep)Kallledl pa3InyHble AJIEMEHTHI (PEe3UCTOPHI,
UHIYKTUBHOCTH, EMKOCTH), BKJIIOUYEHHBIE MOCIIEIOBATELHO, OMPEACIUTh MOJHOE COMpPOTHBIICHHE,
MOIIIHOCTH (aKTUBHYIO, pEaKTUBHYIO, MIOJHYI0) U TIOCTPOUTH BEKTOPHYIO AUATPAMMY.

IHopsinok BeINOTHEHHUs PadOThI:

MeToauKy ¥ MOCIe10BaTeNbHOCTh AEUCTBUN MO PEIICHUIO TAaKOTO THUIA 33Ja4 PacCMOTPHUM Ha
KOHKPETHOM IIPUMEpE.

AKTHUBHOE COTIPOTHUBIIEHUE KaTymku R, = 6 Om, uanykrusHoe X| = 10 Om. IlocnenoBaTenbHO C
KaTyIIKOW BKJIIOUYEHO aKTUBHOE compoTuBieHne R = 2 Om u KoHJeHcaTop conpoTHBiIeHHEM X; = 4
Owm (puc.1 a). K nenu npusnoxeno Hanpsokenne U = 50B (neficTByroliee 3HaYEHUE).

Onpenenuth: |) momHoe comporuBieHue menu; 2) TokK; 3) kodddummeHt momrHOCTH; 4)
AaKTUBHYIO, PEAKTHBHYIO M IIOJHYIO MOIIHOCTH; S5) HaNpsDKEHUS Ha KaXIOM CONPOTHBIICHUHU.
Haueptuts B MaciTabe, BEKTOPHYIO UarpamMmy LIEIH.
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1. OnpenensieM MOJHOE CONPOTUBIICHUE 1IETTHN:
Z = J(Re +R)? +(x_ —%)? =+/(6+2)? +(10—4)? =100

2. OnpenenseM TOK:

129100454
Z 10
3. OnpenemnsieM KO3 HUITMEHT MOIITHOCTH IISTIH:
. X, —X. 10-4
sinp=-"-—%= =0,6

10
no TtabmunaMm bpamguca Haxomum ¢ =36°50". Yrom cnBura ¢a3 ¢ HaxXoAUM MO CHHYCY BO

n30exaHue MOoTepH 3HaKa yria (KOCUHYC SBJISIETCSl YeTHOU (QYHKITHEH).
4. OnipenensieM akTHBHYIO MOIITHOCTD IIETIH:

P=17-(R; +R)=5"-(6+2)=200A

5. Ompenensem PEaKTUBHYIO MOIIIHOCTb LETIN:
Q=12-(X_+X.)=5%-(10-4)=150428

6. OmnpezernsieM MOJHYI0 MOIIHOCTD LIETIH

S=./P2 +Q? =/200% +150> =250 A- A

Fl I(
|
sl 5 I3
LE._T"

a
0 20 30 40 S0 s08
 —-—1 5 1 1 2

I 2 F & '3A

Pre, 3

PI/ICYHOK 1. Cxema HCIHU U BEKTOpPHAA JuarpamMma

7. OnpenenseM najeHus HAPSHKEHWs Ha CONIPOTUBIICHUAX LIETIH:

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

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

[TocTpoeHne BeKTOpHOW AuarpaMMbl HAaUMHAEeM ¢ BbIOOpa maciuTaba Ijsl TOKa U HalpsHKEHUS.
3amaeMcs mMacmtaboM mo Toky: B leM — 1A u macmrabom mo HampsbkeHuto: B lem — 10 B.
[TocTpoenne BeKTOpHOM quarpaMMsbl (puc.50) HAYUMHAEM C BEKTOpA TOKA, KOTOPHIN OTKJIABIBAEM I10

TOPU30HTAIM B MaclTabe
54

14/cm
AKTUBHBIX conpoTuBieHUsX Ugr, 1 Ug.
N3 xonma BekTopa Ur OTKIIagbIBaeM B CTOPOHY OMEpPEKEeHUsI BeKTopa Toka Ha 90° BekTOop

najieHus HanpsokeHuss U Ha MHIYKTMBHOM CONPOTUBIEHHMH mHOM _°0B = 5 cu. U3 xoHua
10B/cm

BekTopa UL OTKiIanbiBaeM B CTOPOHY OTCTaBaHUS OT BekTopa Toka Ha 90° BekTop maaeHUs

HarpsDKeHusT Ha KoHjeHcaTtope Uc mimmHOM 20/3 — oy LeoMeTpuueckas cymma BeKTOPOB Upy
10B/cm

,Ur,UL 1 Uc paBHa momHOMY HamnpspkeHHto U, MPUI0KEeHHOMY K TIETTH.

—5cn - BJIIOJIB BEKTOpa TOKAa OTKJIAABIBAEM BEKTOPBI IAJICHUM HANpPsKEHHs Ha

dopma npeacTaBjieHusi pe3yabTaTa: CBOCBPEMEHHO U MTPABUIILHO BBIMOJIHEHHBIE PACUETHI.

Kpurepun ouenku:

—«OTIUYHOY» - TEOPETUYECKOE U MPAKTUYECKOE COJEepKaHUE TEMbl OCBOCHO IOJIHOCTHIO, 0e3
npo6esoB, yMeHHs c(hOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW yueOHBIC 3a/1aHUS BBHIIIOJIHEHBI,
Ka4eCTBO UX BBIIOJIHEHUS OLICHEHO BBICOKO.
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—«XO0pomIo» - TEOPETUIECKOE U MPAKTUIECKOE COJAep)KaHHE TEMbI OCBOCHO IOJIHOCTHIO, 0e3
npo0enoB, HEKOTOpPHIE yMEHHsS C(OPMHUPOBAHBI HEAOCTATOYHO, BCE IPEIyCMOTPEHHBIC TEMOU
yueOHbIe 3aJaHHs BBINIOJIHEHBI, HEKOTOPBIEC BUIbI 3a/IaHUH BHITOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTENBHO» - TEOPETHYECKOE U MPAKTUYECKOE COJIEpKAHUE TEMBI OCBOCHO
YaCTHYHO, HO TPOOENhl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOAMMBIE YMEHHUS paldOThHI C
OCBOCHHBIM MaTEpHAIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOU
y4eOHBIX 3aJaHUH BHIITOJHEHO, HEKOTOPBIE M3 BHIMOJIHEHHBIX 33JJaHUIl COJIep KaT OINOKH.

—«HeynoBIeTBOpUTEIBHOY - TEOPETHUECKOE U MPAKTUYECKOE COEPIKaHUE TEMbl HE OCBOEHO,
HEoOXoauMble yMEHUs He c(OpMUpOBaHBI, BBIOJHEHHbIC Y4EOHBIC 3a/JaHUSl COJEpKaT TIpyObIe
OLIMOKH.

IpakTuyeckoe 3anaTue Ne3 Pacuér jieKTpuYecKux memnei npu coeTMHHEHNH 00MOTOK
«3BE310i»

Ieab: ompenesneHne TOKOB M MOIIHOCTEH Ui IeNu Tpex(a3HOro MEpeMEHHOro TOKa IpU
COEMHEHUU IPUEMHHUKOB «3BE3]10M».

Bbinosinus patdory, Bel 6ynere ymers:

V1. uuTarh NIEKTPUUECKUE CXEMBI;

V2. BecTH onepaTuBHBINA y4eT paboThl SHEPreTUIECKUX YCTaHOBOK;

3aganue: B TpéxdasHyo 4eTHIpEXIPOBOIHYIO CETh C JIMHEHHBIM HANPSHKCHHEM BKIFOUEHBI
3B€3/1011 pa3Hble 0 XapakTepy conpoTusieHus. OnpeaeauTs TOKU U MOIIHOCTHU B (a3ax.

ITopsinok BbINOJTHEeHMs Pa0OThI: OISl pEIICHUs 3a7jaui HYKHO 3HAaTh IPOrpaMMHBIN MaTepral
TeMbl «Tpex¢aszHple 3IEKTpPUYECKHE LENu», OTYETIMBO MPEJACTABIATb COOTHOIIEHUS MEXIY
¢da3HBIMM W JTMHEHHBIMH 3HAYEHUSMH TOKOB M HANpPsDKEHUH TPU COCAMHEHWH TOTpeOuTenen
UIEKTPUUECKON SHEPTUHU 3B€3/10i U TPEYTrOJIbHUKOM.

Jlns o3HaKomIleHus ¢ O0IIel METOAMKON pelIeHHsl 3a1a4 JaHHON TeMbl IPUBEAEHBI (POPMYIIBI,
MIOKAa3aHO UX MPAKTUYECKOE IPUMEHEHHUE.

1/ Ror
ey -

Ao—{t—=3
Is Y% Rz

I Y| Ros

0O~

Pucynok 1 Coenunenue notpedureneit «3Be310i»

[TpunsTeie 06003HaueHus Ha cxeme (puc.l):

JMHENHOE HalpsHKEHUE

daznsie HanpshkeHus Ug, Uy, Ug, Uc

JTUHEWHbIE TOKHU (OHM e (a3ubie TOKH) Iy, I, Iy, Iy, I¢

TOK B HEUTPAJILHOM MIPOBOJIE, PABHBIN T€OMETPUUYECKON cyMMe (a3HBIX TOKOB

IO = IA + IB + IC

[Ipy HamMuuM HEUTpaNbHOTO TMpoOBOJAAa TMpH 000N Harpy3ke (paBHOMEpPHOW WU

HEpaBHOMEPHOI) CIpaBeIMBO COOTHOLIEHHE Mexay ¢a3zHeiM Uy u nuHeliHbIM Uj; HanpspkeHueM

U
UQ):T;I

HOMHH, qTo HeﬁTpaJ’ILHHfI IIpoBOA IMpU TOOBIX Harpyskax obecrieunBaeT PaBCHCTBO (I)aSHLIX
HaHpﬂ)KeHI/Iﬁ IMPUEMHUKOB SHEPIruu, MoJIydnm
Uq; =U A= UB = UC

3naueHue Ga3HbIX (OHU K€ JTMHEHHBIE) TOKOB OIpenesseM 1mo 3akony Oma:
_7 _ Uo. _7 _ Uo. _7 _ Uo
Ipg =1y = — Ioy =1y = —; Ip3 =1y = —
Ro1 Ry Ros
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Harpyska 4icTo aKTHBHAsI, TI09TOMY MOIIHOCTH (ha3 OIpenessieM 110 CIeTyomuM GopMyIam:
b 2 .
Ppy = Py =131 " Reny

Py, =P =1<%2'Rq>2
Ppz =P :I<%3'R<D3
AKTHBHYIO MOIIHOCTh Tpex¢a3HOTro TMOTpeduTeNnst 3Hepruu P onpenenseM Kak Cymmy
MOIITHOCTEH Tpex ¢a3:
P = PA + PB + PC

Xoxa padoThI:

B 4eThIpexnpoBOIHYIO CeTh BKIIOYEHA HECUMMETPHYHAS HArpyska, COCIMHEHHAs B 3BE31y
(puc. 4). Hausl conpotuBieHus B ¢aszax. JIuneitHoe HampspkeHue cetd .OnpenaenuTb TOKH U
MOIIIHOCTH B (ha3ax.

1. Onpenensiem ha3HOE HATPSDKCHUE

A
5] Uo = 2 = 290 2208
coe RN
NeS 1S 2.0npenensieM TOKM B ¢da3ax:
ST I _Us _ Up 220 224
sMs AT 2y T JRZxxZ V&8It ez
s| |0 4 JR:P+X2 V8246
o x
Pucynok 4.
Coenunenue
noTpeduTeseH B
«3BE3IY»
=le_ Vo  _ 220 44
* T Zy RE+xE VE A4
_Up 220 294
CT R, 11

3.0mnpenensiem yriasl ciBura a3 B Kaxaou dase:

: X4 6 o,

SIn@Y, = Z = —W = —0,6, Py = —36 50
X 4 o

singg = —=————=-0,8; ¢z =-5310

Zg V32 + 42 h
@c = 0, Tak kak B (paze C ecTb TOJIBKO aKTUBHOE COIPOTHBIICHHE.
OmnpenensieM MOLTHOCTH B (hazax:
a) aKTUBHYIO
P = PA + PB + PC
Pr=13Ry Pg =1I§ - Rp Pczlg'Rc
P =22%2-8+442-3 +22%-11 = 3872 + 5808 + 5324 = 15004Bm

0) peakTUBHYIO
Q=04+0p+0Qc
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B 101 cymMMe peakTHMBHAsi MOIIHOCTb KaTYHUIKA CUUTAETCS IOJOXKHUTEIbHOM, a peaKkTUBHAs
MOIIIHOCTb KOHJIEHCATOpa — OTPULIATEIILHOM.
B daze C peaktrBHas MOITHOCTH paBHA HYJIIO.

Q=04+05
Qu=1f+X, Qs =I5 + Xp
Q =222-6+44% -4 =2904 + 7744 = 10648BAp
®opma npesacTaBienns pe3yabrara: CBOEBpEeMEHHO U IIPAaBUILHO BBINOITHEHHbIE PACUETHI

Kpurepun onenkmu:

—«OTINYHO» - TEOPETUYECKOE U IPAKTUYECKOE COJEpKaHUE TEMbl OCBOEHO MOJIHOCTBIO, 0e3
po0esoB, yMeHUs c(hOPMUPOBAHbI, BCE IPEIYCMOTPEHHbIE TEMOM yueOHbIE 3aJlaHMsl BBIIOIHEHBI,
KayeCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—«Xopouio» - TEOPETUIECKOe U MPAKTUYECKOE COJEpKAaHWE TEMbl OCBOEHO IOJIHOCTHIO, 0e3
npo0esoB, HEKOTOpble yMEHHUs c(OpMUPOBaHBI HEIOCTATOYHO, BCE IPEIyCMOTPEHHbIE TEMOMN
y4eOHbIE 3aJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/IaHIH BBITIOIHEHBI C OIIMOKAMH.

—«Y 10BJIETBOPUTEILHO» - TEOPETHUECKOE M IPAKTUYECKOE COJEp)KaHUE TEMbl OCBOEHO
YaCTUYHO, HO IpoOesbl HE HOCAT CYLIECTBEHHOIO XapakTepa, HeoOXOAMMbIE yMEHHUs paboThl ¢
OCBOCHHBIM MaTEepHAIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOU
y4eOHBIX 3aJJaHUi BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3aJJaHUH CoepkKaT OLIMOKH.

—«HeynoBneTBOPUTENBHO» - TEOPETUUECKOE U IPAKTHUUECKOE COACPKAHUE TEMbI HE OCBOEHO,
HEOOXOUMbIE YMEHMsSI HE CPOpPMHUPOBAHBI, BBIIIOJHEHHBbIE Y4e€OHBIE 3a/laHUs COAEpXKaT rpyoble
OLIMOKH.

Tema S TpancdopmaTopbl

IIpakTnueckoe 3ansaTue Ned Pacuétr napamerpoB TpéxdaszHoro Tpancopmaropa

Henn:

-yriay0OiieHue paHee U3y4eHHOro Marepuana,

-BbIPa0OTKa YMEHMH W HaBBIKOB I10 NMPUMEHEHHIO (OPMYJ, COCTABIECHHUIO AITOPUTMA THIIOBBIX
3aJ]aHNM,

-[IPUMEHEHNE TOJYyYEHHBIX 3HAHUS Ha MPAKTHKE

Beinosinus padory, Bel Oyaere ymers:

V1. unTaTh 3IEKTPUIECKUE CXEMBI;

V2. BecTH onepaTuBHBINA y4eT paboThl SHEPreTUYECKUX YCTAaHOBOK;

3aganue: Jns  mnuTaHus =~ TOHWKEHHBIM  HANpsDKEHHWEM — [ened  yrmpaBleHHs
AJIEKTPOJIBUTATENIIMA Ha TyJbTE€ YCTaHOBIEH TpExdaszHpli TpaHchopMaTop HOMUHAIBHON
MOIIIHOCTBIO Syoy. HoMuHaMBHBIE HATIPSKEHUS Ugoy1 U Uponn; HOMHHATIBHBIE TOKH B OOMOTKAX lyyom1 M
liom2.,YKA3aHBI CXEMBI COEIMHEHNS 0OMOTOK TpaHchopmaTopa.

Iopsiaok BbINOIHEHUs PA0OTHI:

Jns perenus 3aadd HY)KHO 3HATh YCTPOWCTBO, MPUHIIUI JACHCTBUS M 3aBUCUMOCTH MEXKIY
ANEKTPUIECKUMH BeTMUYMHAME OHO(DA3HBIX U TPEXPa3HBIX TPAaHCPOPMATOPOB, YMETH OMPEENSTh O
WX TMAacIOpPTHBIM  JAaHHBIM  TEXHUYECKHWE  XapakTepucTuku. (OCHOBHBIMH  TapaMeTpamMu
TpaHc(hOpMaTOPOB SIBIISIOTCS:

1. HomuHaIBHAS MOIITHOCTD Syoy — ITO MOJIHASS MOIIHOCTH (KBA), KoTOpyto TpaHchopmarop,
YCTaHOBJICHHBIM HA OTKPBITOM BO3/1yX€, MOKET HENPEPHIBHO OTJaBAaTh B TEUYEHHE CBOErO CpOKa
cyxO0b1 (20-25 5etr) mpu HOMHHAJIBPHOM HAMPSHKEHUM U MPU MAKCUMAIBHOW M CPETHEroJI0BOM
TEMIIEPATypaxX OKPYXKAIOIIETO BO3AYyXa, PaBHBIX COOTBETCTBEHHO +40% u-5 °C.Eciu YKa3aHHbIC
TEMIEPATYypbl OTJIWYAIOTCS OT HOMHUHAIBHBIX, TO U S 4o OYIET OTIMYATHCS OT MACHOPTHOTO
3HAUYCHHUS.
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2. HomunaneHoe niepBuyHOEe HanpsikeHUue Uyoy — 3TO HamNpspKEHHE, Ha KOTOPOE pacCuMTaHa
nepBUYHas 00MOTKa TpaHcopmaropa.

3. HomunansHoe BrOpmuHOE HampspkeHHE Uyoyo — 3TO HAmNpsDKEHHE Ha BBIBOJAX BTOPUYHOU
0OMOTKHM TPH XOJOCTOM XOJI€ U HOMHHAJIBHOM NEPBUYHOM HampspkeHuu. [Ipu Harpyske BTopudHOE
HaIpsDKEeHUE CHIDKACTCS M3-3a OTeph B TpaHc(opmarope.

Xoxa padoTbI:
1. Onpenenutsb (ha3HbIe HANPSHKEHUS IEPBUYHOIN U BTOPHYHONW OOMOTOK C yYETOM CIIOCOO0OB
coequHEHUI OOMOTOK

[Ipumeuanue
1.1. npu coeauHeHNH 3Be3/1a Up=Ux/ 3
1.2. npu coequHEHUN TPEYTOJIbHUK Ud =Un

2. Omnpenenuth k03P puimeHT TpanchopMalrii, Kak OTHOIIEHHUE (Pa3HBIX HANIPSKECHUHN B
pexuMe X0J0CTOoro xojaa, ucxons usz papeHcTB: Uj = Ej; Uy = Ep
K= Wl/Wz = El/Ez = U1¢,/U2¢,
3.  Omnpenenuts HOMHHATBHBIC TOKH OOMOTOK:
SHOM: \/3 UlHOM ' I]HOM; IlHOM = SHOM / \/3 UlHOM
Shom = \/3 Uznom * D2nom s I210m = Srom / \/3 Usnom
Shon - HOMUHAJIBHAS MOIIIHOCTh TpaHcdopmaropa (B macropre), KB - A

4, Onpenenuth Ga3HbIE TOKU:

[Ipu coenqrHeHNH 0OMOTOK «3Be3H0M»:  lyou = g
I[Ipu coenuHeHNN OOMOTOK «TPEYTOABHUKOM»: lg= lyoy / \3
S. Omnpenenuts KII/| Tpanchopmaropa npu akTHBHO-MHIYKTUBHOM Harpy3ke COS(Q=
0,8 u mpu Harpy3kax paBHbIx 3= 0,6 wiu 3 =0,8
1= (B Suou - COSQP/ B * Syow * COSP + B2 - Pk + Pcr)
K= |HOM2 /IHOM]-

®opMa npeacTaBICHUs pPe3yJbTaTa: CBOEBPEMEHHOE ITPEACTABICHUE BBIITOTHEHHbBIX
3aJaHuN

Kpurepun onenku:

—«OTIN4HO» - TEOPETUYECKOE U MPAKTUYECKOE COJEPKAHUE TEMbI OCBOCHO IOJIHOCTBIO, 0€3
npo6esoB, yMeHHs c(hOpPMUPOBaHbI, BCe MPEAYCMOTPEHHBIE TEeMOM yueOHBbIE 3a/1aHUS BBIIIOJIHEHBI,
KayeCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—«Xopouo» - TEOPETUIECKOe U MPAKTUYECKOE COJEpKaHWE TEMbl OCBOECHO MOJIHOCTHIO, 0e3
npo0esoB, HEKOTOpble yMEHHUs c(OpMHUPOBaHBI HEIOCTATOYHO, BCE IPEIyCMOTPEHHBIE TEMOMN
yueOHbIe 3aJJaHUs BBIITOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHUN BHITIOJHEHBI C OIIMOKaMH.

—«Y IOBIIETBOPUTENBHO» - TEOPETHUECKOE U IPAKTUYECKOE COJAEPKAHUE TEMBI OCBOEHO
YaCTUYHO, HO MpoOeNbl HE HOCAT CYLIECTBEHHOIO XapakTepa, HeoOXOIuWMble yYMEHHs paldoThl ¢
OCBOEHHBIM MaTepHaioM B OCHOBHOM C(OpMHpOBaHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOM
y4eOHBIX 3aJJaHUi BBIITOJHEHO, HEKOTOPHIE U3 BHIMOJIHEHHBIX 3aJJaHHI COJepkKAT OIITHOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUUECKOE U MPAKTHUECKOE COJAEPKaHUE TEMbl HE OCBOEHO,
HEOoOXOUMbIe YMEHHsSI He C(POpPMHUPOBAHBI, BBIOJIHEHHbIE Y4eOHBIE 3a/JaHUs COAepkKaT IpyOble
OLITMOKH.
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Tema6.ljieKTpHYecKre MAIIMHBI IEPEMEHHOT0 ¥ MOCTOSIHHOT0 TOKA
IIpakTuyeckoe 3ansiTue NeS Pacuét mapamMeTpoB aCHHXPOHHOTO IBUTATeIsl

Leab padoThl: HAYYUTHCS OMPENEIATH MApAMETPhl ACHHXPOHHOTO JIBUTATENs

Boinosinus padory, Bel 6yaere ymers:

V1. ynuTaTh 3NEKTPUUECKUE CXEMBI;

VY2. BecTu onepaTUBHBINA y4eT paOOThI SHEPTETUIYCCKUX YCTAaHOBOK;

3aganue:

1 3amucaTh HOMHHAJBHBIE MAapaMETpPbl ABUTATENS MO €ro TUMY (HOMUHAIBHYIO MOIIHOCTH,
KII/I, kpaTHOCTBH ITyCKOBOTO TOKa, EPErpy30YHYI0 CIIOCOOHOCTh. KOAPPHUIIMEHT MOIIHOCTH.

2.ompenenuTh HOMHUHAJIbHBIA M MYCKOBOM TOK, MOIIHOCTh, MOTPEOJIIEMYI0 U3 CETH;
HOMHUHAJIbHBIN, MAKCUMAJIBHBIA U TyCKOBOM MOMEHT, IOTEPHU MOILIHOCTH; CKOJIbKEHHUE.

IHopsinok BbINOJIHEHUS PA0OTHI:

Jlyis pemieHus 3a1a9u HE0OXO0IMMO 3HATh 3aBUCUMOCTh MEXK/Ty YaCTOTOU BpAICHHUS
MarHUTHOTO TOJISl CTaTopa (CHHXPOHHAS YacTOTa BpallleHHsI) Ny U YaCTOTOW BpallleH!s MAarHUTHOTO
TIOJISL POTOpA JABUTATEINS Ny.

YacroTa BpalieHuss MarHUTHOTO TIOJISL CTaTopa Ny 3aBUCUT OT YKCIIa Map MOJIOCOB JBUTATENS
P, Ha KOTOPOE CKOHCTPYHPOBaHa OOMOTKA CTaTOpa, U OT YaCTOThI TOKa Tpex(dasHoit cuctemsl f: Ny =
60 f/p. Hacrora Toka B 1ienu (mpomeinuieHHas yactora) f = 50 I'u. Torma dopmysna mpumer Bu

n, = 60-50 _ 3000 o6 | Mk

p p
U3 popmynsl crieqyet, 4To mpu 1000 MEXaHUYECKOU Harpy3Ke, KOTOPYIO MOXKET PEOA0JIETh
JIBUTATENb, CAHXPOHHAS 4acTOTa N1 OCTAETCS HEM3MEHHOM, TaK KaK 3aBUCHUT TOJIbKO OT KOHCTPYKIIUU
00OMOTKH CTaTtopa, T. €. OT 4YKciia nap moitocoB. YacToTa BpaiieHus Ny cBA3aHa ¢ 4aCTOTON
BpamieHus N1 XapakTePUCTUKON ABUTATEIIS, KOTOPasi HA3bIBAETCSl CKOJBXKEHUEM S (MaJIeHbKast

OykBa):

(nl — nz)
nl

Cronbxenne uaMensiercss B npeaenax ot 0,01 mo 0,06, wmm or 1 mo 6 %, Bo3pacTas ¢
yBEJIMUEHUEM Harpy3ku nBuratens. [1oaTomy yacToTa BpalleHHs pOTOpa BCET/la MEHbIIE YacTOTHI
BpAIlleHUs] MArHUTHOTO TOJI cTatopa asurareis. C pocToM Harpy3Kd JBUTATENIsl YacTOTa BPAIICHUS
N2 HEMHOTO YMEHBIIAETCs, YTO U MPUBOJUT K POCTY CKOJIbKeHUs S. M3-3a Takoro HepaBeHCTBa Np<ng
JIBUTATEIh HA3BIBAETCS ACUHXPOHHBIM. J[J11 HYX]T TPOU3BOJICTBA JICKTPOBUTATEIIH BBITYCKAIOTCS C
pa3HOM KOHCTPYKIIMEH OOMOTOK cTaTopa, YTO CO3/1aeT pa3HOe YHCIO TMap IMOJCOB P H,
CJIEIOBATENIbHO, pa3Hble 3HAYCHHS 4YacTOThI BpamieHws Nj. CreayeT WMeTh B BHUAY, YTO TPH
M3MEHEHUH YHca Map MOJIICOB P YacTOTa BpAIIeHHsI N1 U3MEHSIETCs] CKauKOo0Opa3Ho.

TaOnuua 1. 3HaueHUs] CHHXPOHHOM YacTOTHI cTaTOpa

s = —n, =n(l-s)

p 1 2 3 4 5 6
N1, 3000 1500 1000 750 600 500
00/MUH

B Tabnuue 1 npuBeaeHbl 3HaU€HUs N1, COOTBETCTBYIOIINE YHCIIAM ap MOJIIOCOB P,
orpenieNsieMbIM KOHCTPYKIIMEH OOMOTKH CTaTopa.

CrnenyeT UMeTh B BUJY, YTO CHHXPOHHYIO YaCTOTY BpAIlleHUs ABUTATENSI MOXKHO OTPEICIUTh U
0e3 BBIYMCIICHHUS, a 3Hasl TOJIBKO YaCTOTY BpalleHHUs poTopa Ny, KOTOpas Mo BeTUYUHE OM3Ka K Hell.
Ecnu, nanpumep, N;=2930 06/MuH. TO OmmKaiiias U3 yKa3aHHOTO psiJla CHHXPOHHBIX YacTOT
BpaIieHus MOXeT ObITh TOJbKO Ny = 3000 06/MuH wnu asist N = 490 06/MUH CHHXPOHHAS YacTOTa
BpaleHus apuratens Oynaer Ny = 500 06/MuH u T. 1.

[To yucny MoarOCOB IBUTATENS MOXKHO OMPEEIUTh CHHXPOHHYIO YacTOTy BpateHus Ni. Ecnu,
HaIpuMep, YUCJIIO0 MOJIF0COB IIECTh, TO YHCIIO Map MOJIKCOB B JIBa pa3a MEHbIIE, T. €. P =3. [1o
dbopmyre mis Ny Haiinem ee Benuuuny N = 3000/p, HO
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p =3, torma ni;=3000/3 = 1000 06/MuH.

Pazbepem HecKOTBKO GOpPMYI, KOTOPHIE HYKHO MIPUMEHSITh P PEIICHUN 33]1a4.
1. MomenT Bpamienust M,, onpeaensercs mo hopmyie

M=9,55P, /n2 ,

rae Pp — monesHass MOIIHOCTH Ha Bally ABUTarens; KBT

N2- 9acTOTa BPAIICHHS] MATHUTHOTO TOJIST POTOpa, 00/MUH.

[Tpy HOMHUHATPHOM PEXUME OCHOBHBIE MMapaMeTpbl 0003HAYAIOTC: Myoy ; Prow = P2sor » Nion = N

2HOM *
2. Ilone3nas MOIITHOCTh Ha BaJly ABUIaTCIsd

P,=+/3 Uyl 7-COS@
rae Uy, | — nuHeliHbIe 3HaYeHUs HAIIPSOHKEHUS U TOKA;

n — KIIJI nBurarens B OTHOCUTENIbHBIX €IMHHUIAX;
C0S (@ — K03 (HUIIMEHT MOIITHOCTH JIBUTATEIS.

P
U3 10i ;= )
3 9TOM hopmynbl | 7 \/§~Uﬂ - cosp
P. P
1. KIIJ] nsurarens 77 =2 5P =2
P, n

rae P;— akThBHas MOIHOCTh, TOTpeOIIsieMast ABUTATENIEM U3 CETH, KOTOPYIO MOYKHO TaK»Ke
onpeAenuTs o hopmyrie

P= \/§ Uy |j7COS(/)

Xoxa padoThl

1. Texymuii KOHTPOJIb — TECTOBBIN KOHTPOJIb IO TEME

2. Pemrenue 3agauu

ACHHXPOHHBIM JIBUTaTellb HMMEET CIEAYIOIME TEXHUYECKHE JIaHHbIe JJI1 paOOThHl B
HOMUHAJIBHOM PEKUME:

Pouon = 3 kBT

Up=380B

Nopon = 2880 00/MHUH

Nuow = 0.85

cos ¢ =0.88

Yucno momocoB 2p =2

Onpenenuth: 1) HOMUHATBHOE CKONBKEHHUE Syoy 2) MOITHOCTD Pyoy , TOTPEOIIIEMYIO
JBUTATENIEM U3 CETH; 3) HOMUHAIBHBIN TOK |40y ; 4) HOMUHANBHBIN MOMEHT BpaIeHUS Myoy.

Pemenmne.

UToOBI HANTU Sy HYXKHO 3HATH N1 M N 250y . [103TOMY MpeaBapuTENHHO OMpPEAeTUM
CHHXPOHHYIO YaCTOTY BpaieHUsI NiTPH N 0= 2880 00/MuH. birokaiiiias CHHXpOHHAS 4acTOTa
Bpamenuss Ny = 3000 o6/mMuH. Takoii ke pe3ynbTar MoIyduM, €ClId BOCTIONb3yeMces (HopMyIoin Asis
Ng.

1.Yucno nomtocoB 2. CrneoBareiabHO, YUCIIO Map MOITIOCOB p =1.
ni = 3000/p=3000/1 = 3000 o6/MuH

2. BerynciauM 3HaueHre HOMUHAJIBHOTO CKOJIBbKEHUS

(n,-n,,,) (3000-2800) 120

n, 3000 3000

3. 3Has MOITHOCTH Ha BATY P 240y U KIIJ mBUTATENS 13100, HAlIEM
MOoImHOCTB P 140y, KOTOPYIO MOTPEOIISIET IBUTATEH U3 CETH MTPH HOMUHAIILHOW Harpy3Ke:

=0,4 unu S,,,=4 %

P
0o = N P, = Zown 3 3,35xBm
Lrom ' 77HOM 0’85

4. HoMuHAIBHBIN TOK | 150y, TOTPEOIISIEMBIN IBUTATEIEM U3 CETH, OTIPEICITHM, HCTIOIB3YS
dopmyiy s ToKa
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ZHU./‘/l _ 3 * ].O3 _
J3.U,-n, -cosg ~ 173-380-085-0,88
5. Haitgem 3HaueHME€ HOMHUHAIBHOI'O MOMEHTA Moy, KOTOPBIN pa3BUBAET IBUTATENb IIPU
cBoeii pabote:
9550- P .
M, - 2nom__ 9550-3
’ n 2880

2Hom

I JI I HOM 4

HOM

=994H - m

dopma npeacTaBJieHUs pe3yJbTaTa: CBOCBPEMEHHO U ITPABHIIBHO BBITOJIHEHHBIC PACUETHI.

Kpurepun onenkn:

—«OTJIMYHO» - TEOPETUUCCKOE U MPAKTHYECKOE COJICPIKaHUE TEMbI OCBOCHO IMOJIHOCTBIO, 0e3
poOEIIOB, YMEHUsSI C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC TEMOMH ydeOHBIC 3aaHHS BBIIIOJIHEHBI,
KA4eCTBO UX BBIIMOJIHEHHS OL[EHEHO BBICOKO.

—«XO0pOIIO» - TEOPETUIECKOE M MPAKTHUECKOE COJACPIKAaHHE TEMbl OCBOCHO IMOJHOCTBIO, Oe3
poOCIIOB, HEKOTOpPhIE YMEHHS C()OPMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC TEMOMU
yueOHBIC 33JaHUs BBITOJIHCHBI, HEKOTOPBIC BHJIBI 33/IaHUI BBIMIOJTHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPHUTEIILHO» - TEOPETHYECKOE U MPAKTHYECKOE COACP)KAaHHE TEMBl OCBOCHO
YaCTUYHO, HO TPOOEJbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMBIC YMEHHUs pPadOThl C
OCBOCHHBIM MAaTEpPHAJIOM B OCHOBHOM C(HOpPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 3aJ]aHU} BBITOJIHEHO, HEKOTOPHIC U3 BBIMIOJIHEHHBIX 3aJIJaHHI COJICPKAT OITHUOKH.

—«HeynoBIeTBOPUTEIILHOY» - TECOPETHUECKOE U MPAKTHUECKOE COJCPKAHUE TEMbl HE OCBOCHO,
HEOOXOJUMBbIE yMEHUS He C(HOpMHUPOBaHBI, BBIIOJHEHHBIC YYEOHBIC 3aJlaHUsl COJCpKAT TIpyObIe
OIIINOKH.

HpaKTI/I‘{eCKOC 3ansTue Ne6 Pacuér mapamMeTpoB ABUTaTEJasd MOCTOAHHOI0 TOKa

Ieap padoThI: HAYYUTHCS ONPENEIATH IAPAMETPHI IBUraTEIEH IIOCTOSIHHOIO TOKa

Boinosnus padory, Bl 6yaere ymers:

V1. ynTaTh INEKTPUUYECKUE CXEMBI;

V2. BecTu onepaTUBHBINA y4eT pabOThl SHEPTETUUYECKUX YCTaHOBOK;

3aganue:

1. OnpenenuTh TOKM B 0OMOTKAX, TOJIE3HYIO MOIIHOCTE; DJIC nBuraress.

ITopsinok BbINOJIHEHHS PadOTHI:

Jns pemeHust 3amad HeoOXOAMMO 3HAThb YCTPOMCTBO, HPUHLMI JIEHCTBHSI JBUTATeen
MOCTOSIHHOTO TOKa C MapajuledbHBIM BO30YyXKAeHUEM, (OpMYIIbI, ONpeesiomue napaMmeTpbl Takux
mamuH. Ucnone3ys pucynku 10, 11 , pazdepeM ocHOBHbIE (OpMYJIbl, HEOOXOIUMBIE I PEIICHUS
3az1ad.

Ry A,
Jimamera a6,
MOMAQ
8o2dymdenun do18ymdenun
g
18
?!d UWemny Iy Ulemay
T 9, E g
' LA g
r . I
— 0 v Ol
e I/(‘mfwul RUMaANUR
Puc. 10 | Puc. n !

JIBUTAaTENb ¢ MapajlIeJbHBIM BO30YKIeHueM (puc. 11).

1. ITpotuBo3AC, HaBoguMasi B 0OMOTKE SIKOpS

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

rae U — HanpspkeHHe NCTOYHUKA AICKTPUIECKON SHEPTHH, MTUTAIOIIETO 0OMOTKY sikopsi, B;
|7 — TOK siKODS, A;

Rz — comporuBneHne 0OMOTKH SKOps., OM
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2. Tok Harpy3ku I=1,+1,

3. Tok Bo3Oymnenus | - Y,

R

B

rae Rp— conporuBienne 0OMOTKH BO30YyKaeHuUs1, OM.

4. Tok sikopst I, = U-E

A
5. MoLHOCTE, NOTpedsieMas IBUraTeNleM OT UCTOYHMKA dyieKTpudeckoi sneprun P =U - |
6. Ilome3nyro MomHOCTH P, Ha Bamy jasuratens omnpeaensioT u3 (opmynsr KIT
P
_ 2 -
n=-—->°P=nhk
Pl
955 P,
n
rie N — 9acToTa BpalieHus sKops., 00/MHUH

7. MOMEHT BpalleHus ABUTATENS A/ —

Xona padoThI:

JlBurarenb IOCTOSIHHOIO TOKa C MapajljIesIbHbIM BO30YKIEHHUEM IOJKIIOUEH K CETH C
HanpspkenueM U = 220 B (puc. 11). Ilone3znas moutHocTs Ha Bany P, = 10kBT, yactoTa BpaiieHus
skopst n = 2400 06/mun, KI1J] xurarens n = 80 %.

Omnpenenuts: 1) Bpamaromuii MOMEHT M, KOTOPBIN pa3BUBAET JBUraTellb; 2) MOABEICHHYIO
MotHOCTb P1; 3) Tok |, moTpebasiemblii ABUrareneM u3 ceTd; 4) cyMMmapHble NOTEpU MOLIHOCTH
B JBurarene  P.

Pewenue.

Omnpenensiem: 1. MOMEHT BpallleHHUs, KOTOPBIA pa3BUBAET JBUTATENb MIPH JAaHHON MOIIHOCTH Ha
BaJly ¥ 4acTOTE BpallleHUs
9,55-P, 9,55:10

M = =3979H - mu
n 2400

2. MOITHOCTb, TOTPEOIISIEMYIO IBUTATEIIEM U3 CETH

P P
n=-—=2->P :—2:£:12,5K8m

P n 08
3. TOK, TOTPeOIIAEMBI IBUTATEIEM U3 CETH
P =U-1->1 =ﬂ=m=45,45A

U 220

4. CYMMAapHYK MOIIHOCTH IIOTEPb
> P=P -P,=125-10=25«Bm

®opma npeacTaBIeHUs pe3yJabTaTa: CBOEBPEMEHHO U MPABUIIEHO BHITIOJTHEHHBIE PACUETHI.

Kpurepun onenkn:

—«OTIUYHOY» - TEOPETUYECKOE W TIPAKTUIECKOE COJepKaHNEe TEMBI OCBOCHO ITOJIHOCTEIO, 0e3
po0OeIIOB, YMEHUsI COPMHUPOBAHEI, BCE MPETYCMOTPEHHBIC TEMOH ydeOHBIC 3aJaHHS BBHITIOJHEHBI,
KayeCTBO WX BBIMIOJIHEHUS OLIEHEHO BBICOKO.

—«XO0poIIO» - TEOPETUUECKOE M MPAKTHUECKOE COJEPKaHHE TEMbl OCBOCHO IMOJHOCTHIO, 0e3
npo0esoB, HEKOTOpble yMEHHUs c(OpMHUPOBaHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOMN
yueOHbIe 3aJaHUs BBIIOJHEHbI, HEKOTOPBIE BUJIbI 33/IaHUI BHIMIOTHEHBI C OIIHOKAMHU.

—«Y IOBJIIETBOPUTEIHLHO» - TEOPETHUECKOE W MPAKTUYECKOE COJCPIKaHUE TEMBI OCBOCHO
YAaCTUYHO, HO MPOOENBl HE HOCIT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMbIE YMEHHsI palbOThl C
OCBOEHHBIM MAaTEpHaIOM B OCHOBHOM C(HOpPMHPOBaHBI, OOJBIIUHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 3aJaHUI BBITIOJTHEHO, HEKOTOPHIC U3 BHIMOTHEHHBIX 3a/IaHUN COJIEPIKAT ONTHOKH.

—«HeynoBneTBOPUTENBEHOY - TEOPETUUECKOE U MPAKTHUECKOE COJEp)KaHUE TEMbl HE OCBOCHO,
HEOOXOAMMBbIE YMEHHsI HE C(OpPMHUPOBaHBI, BBIMOJHEHHBIC y4eOHBIC 3aJaHUS COAEPKAT TpyObIe
OIINOKHU.
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Tema7 OcHOBBI JIEKTPONPUBOAA. ANIApPAaTypa YIPABJEHUS U 3aIMUThI

JlaGoparopHoe 3ansaTue Ne2 Coopka cxeMbl pesieHHO-KOHTAKTOPHOI'O YIIPABJICHUSI
ACHHXPOHHBIM IBUTaTeJIeM

Henb: wu3ydyeHue CxXxembl HEPEBEPCUBHOIO YIPAaBICHUS ACHHXPOHHOIO JIBUrareis C
KOPOTKO3aMKHYTBIM POTOPOM.

Boinosinus padory, Bl Oynere ymerh:

V1. ynTaTh FNEKTPUUECKUE CXEMBI;

V2. BecTu ornepaTuBHBIN y4eT pabOThl SHEPreTHUYECKUX YCTaHOBOK;

MarepuasibHoe o0ecnieyeHue:

METOAMYECKHE yKa3aHHsI, HHCTPYKLIUH K JJAOOpaTOpHOH paboTe, ABUraTelb, IPOBO/A.

3aganue:

U3YYUTh PaOOTY NPUHIUIINATHHON CXEMBI YIIPABIICHUS ACHHXPOHHBIM JIBUTATEIIEM,

coOpaTh HEPEeBEPCUBHBIN MMYCK aCHHXPOHHOTO ABUTATENs ¢ KOPOTKO3aAMKHYTHIM POTOPOM

Iopsiaok BbINOIHEHUS PA0OTHI:

B cxeMax penieliHO-KOHTaKTOPHOT'O YIIPaBJIEHUs CIAEAYET pa3anyaTh CUIOBbIE LIETH, TUTAOIINE
AIIEKTPOJBUTATENN, U LEMH YIPABICHHS, MUTAIOIINEC JIMOO HENOCPEICTBEHHO OT CETH, JH00 Yepes3
MOHWKAIOMINMN TpaHCPOPMATOP B LIEISIX OE30MaCHOCTH.

CymecTByloT  1OBa  NPUHIHWIHAIBGHO  PAa3NUYHBIX  Coco0a  HAayepTaHUs  CXEM
ABTOMATHU3MPOBAHHOTO 3JIEKTPOIPUBOJA — CBEPHYTHIE CXEMbl U pa3BepHYThIC. B CBEpHYTHIX cxemax
BCE ammapaThl U Y3JIbl, BXOIAIINE B CXEMy, M300paaloT TaK, KaK OHU (PAKTHYECKH PACIIOI0KEHBI
OTHOCHUTENBHO Jpyr apyra. Ha Ga3e 3THX cXeM COCTaBISIIOT MOHTaXXKHBIE CXeMbl. B pa3BepHyTHIX
CX€Max 3JIEMEHTHI allapaTroB U Y3JIOB PACHOJIOXKEHbI MO MPUHLMUIY MPUHAMJICKHOCTH UX K TEM WU
UHBIM OTAENbHBIM LensiM. CoequHeHHs OTAEIbHBIX 3JEMEHTOB BBINOJIHIIOT Tak, 4YTOOBI OblLia
JOCTUTHYTa MaKCHUMallbHas HAIJIIJHOCTh IPU UYTEHUM CXEM, a 4YHUCIO IepeceueHuid ObLIo
MUHUMAJIbHBIM. B pa3BepHyThIX CXeMax OTIENIbHbIE 3JEMEHThl OJJHOTO M TOTrO JK€ ammapara MOTryT
BXOJUTb B pa3Hble Ienu cxembl. Hampumep, KOHTaKThI TEIJIOBBIX pelie BXOIAT B IENHU
yIpaBJIEHHUs, a HAarpeBaTEIbHbBIE FJIEMEHTHl — B CUJIOBBIE LIETIH.

ArmnmapataMy ¥ y3JaMH CXEM peJIeHHO-KOHTAKTOPHOIO YIpaBJIEHUs SBIAIOTCS: pede,
KOHTaKTOpbI, YCUJIUTEIH, NaTYUKH, CUTHAJIbHbBIE YCTPOMCTBA, MyTEBbIE U KOHEYHBIE BBIKIFOYATEIH.
He cnenyer cmemmBarh natuuk ¢ pene. JlaTuyMk HENOCPENCTBEHHO BOCIPUHUMAET BO3JIEiCTBUE
¢bu3nuecKoil BeMMUUHBI (HAMPSKeHUsI, JaBJICHUs, TEMIIEPaTypbl) U MpeodpaszyeT 3TO BO3JACHCTBUE B
CUTHaJIbI, BBI3BIBaIolMe paboTy pene. JlaTuMkaMu MOTYT ObITH TepMonapsl, (hOTOCONpPOTHUBIIEHNS,
TepMUCTOpbl. CHUTHaNbI, BbIpaOaThIBa€Mble JTaTYUKOM, OBIBAIOT ONTHUYECKHE, THEBMATHUYECKUE,
MEXaHWYEeCKUE U, HaKOHell, aiekTpuyeckue. [locneqnue mmpoko NIpUMEHSIOTCS B aBTOMATHKE.

Pene ornuuaercs oT JaTuMka TeM, 4TO cpabaThIBaeT MPU CTPOTrO OMPECICHHOM 3HAYCHHUU
BXOJHOU (M3NYECKON BEJIMYMHBI M 3aMbBIKAET JUOO pa3MbIKAeT HENOCPEICTBEHHO MM KOCBEHHO TY
WIM WHYIO Lenb. Pene OBIBAalOT TEMIOBBIE, MEXaHWYECKHE, MHEBMATHYECKHE U DJIEKTPHUUECKUE;
nocjieqHue cpabaThIBAlOT OT BO3JEHCTBUS DJJEKTPUUECKHUX BeIUMYMH. Penme MapkupyrooT IByMs
OykBamu: mepBas OykBa P o3HauaeT perne, a BTOpas MOKAa3bIBAeT €ro Ha3HAYEHUE WM THII.
Hanpumep, PM — pene toxka, PH — pene HnHanpsokenuss, PP — wmomuoctn, PY —
ykasarenpHoe, PT — TemnoBoe u T. 1.

OCHOBHBIMH TpPHUHIMIAMHA aBTOMATH3allMM YIPABIECHUS DJIEKTPONPUBOJAMH SIBIISIOTCS: Q)
yIipaBJieHHe B (QYHKIMM BPEMEHH, T. €. BHINOJIHEHNE MTOCIEAYIOUIeH onepanuy yepe3 onpeaeieHHOe
BpeMs MOciie peAbIaAyIIel; 0) B GYHKIIUU CKOPOCTH; B) B PYHKIIMU TOKa B OOMOTKaX JBHUTATEIIS;
r') B QYHKIIUU TIPOMIEHHOTO MYyTH.

B cxemax ympaBineHus B (GYHKIUMH BPEMEHHM TNPUMEHSIOT DPa3IMYHbIE pelieé BPEMEHHU: a)
MeXaHHYECKUE, HAapuMep MasTHUKOBBIC, IEHCTBYIOIIME HE3aBUCUMO OT 3HAUYEHHUS TOKa B OOMOTKax
nsuratens. CpabaTbIBaHHE TaKUX peJie MPOUCXOAMT JIMO0 OT MEXaHUYECKOr0 BO3ICHCTBUS HA HUX TPU
HepeMeIIeHNH SKOPsl KOHTaKTopa (IPUCTPOCHHBIE), JTUOO MpU MUTAHUM OOMOTKH COOCTBEHHOTO
3JIEKTPOMArHuTa; 0) MEKTPOMAarHUTHBIE, KOTOPBIE IO Psly MPUYMH TPeOYIOT B IE€NU YIpaBJICHUs
IIOCTOSIHHOTO 3HAa4Y€HUs TOKA.
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KOHTaKTOpBI SABIAIOTCA IEKTPOMAarHUTHBIMM anmapaTaMy Uil JUCTaHIMOHHOIO BKJIKOYEHUS U
OTKJIFOUEHHMS JIeKTpojBHrareneit u mapkupytorces oykamu KJI. [Ipyu Hamuuum B cxeMe HECKOJIBKUX
KOHTaKTOPOB, BBIIOJHSIONIIMX pa3jIMuHbIe ONEpaluy, cieBa K OykBeHHOMY o0o3HaueHuto KJI npumnu-
CBIBAIOT MOPSAAKOBBIA HOMep. Karymka KOHTakTOpa MOXET HWMETh OJHMH, JBa, TpPH U Oojee
KOHTAKTOB, IPUYEM HEKOTOPHIE W3 HUX HAXOINATCS B CWIOBBIX LEMAX, APYrMe€ — B LEIX
ynpasieHus. Kaxplii KOHTakKT IMOJydaeT TO k€ OyKBeHHO-IM(poBoe 00O3HAUEHHE, YTO U €ro
KaTyllka. Bce KOHTAakThl M300paXkarOT Ha CXeMaX B TaK HAa3blBAEMOM HOPMAJIbHOM IIOJIOKEHUH,
COOTBETCTBYIOIIEM OTCYTCTBUIO TOKa B OOMOTKE WMJIM OTCYTCTBHIO MEXaHHYECKOTO BO3ICHCTBUS Ha
KOHTAKT.

ITpu HEOOXOAMMOCTH ITyCKa M OCTaHOBA JBUIaTeNl U3 HECKOJIBKUX MECT ITyCKOBBIE KHOIIKH
BKJIIOUAIOT MapajUIeNIbHO, a KHOIKHM OCTAaHOBa IIOCJIEN0BaTeIbHO. CHUTHAJIbHbBIE JAMIIBI MOTYT
BKJIFOUAThCS Ha 3a)KUTI'aHKE WK noracaHue. Takue namnbl 0003Ha4aoT Ha cxeMax OykBamu JIC.

st cocTaBiieHMsI M YTEHUS PA3BEPHYTBIX CXEM PEIEHHO-KOHTAKTOPHOIO YIIPABJICHUS CIENYET
YCBOUTh OOIIMM NPUHLMI MOCTPOEHUS HX M IMPUHATYI0O MapKUpOBKY. Bce s1emMeHTh
COOTBETCTBYIOIIMX aIlapaToB M Y3JIOB, BXOJSIIMX B LEMH YIPaBICHHS, JOJDKHBI 0003HAUAThCS TaK
K€, KaK COOTBETCTBYIOLIME almnapaTshl WIN y3JIbl CHJIOBBIX Leneld. Eciau B CHIOBOM LieNU MMEETCS
HECKOJIKO COBEpIIEHHO OAMHAKOBBIX allapaToB, BBHIIOIHSIOMIMX OJMHAKOBBIE (DYHKIMHU, TO TMOCIE
OyKBEHHOro 0003HAYEHUS CIIpaBa IPOCTABIIAIOT IOPAIKOBBII HOMep anmnapara. Hampumep, TenioBsie
perie, BHIOJTHSAIONINE OANHAKOBBIE (DYHKIIMU, HO BKIIFOUCHHBIE B PA3UYHbIC (Pa3bl, 0003HAYAIOT TaK:
PTI1, PT2.

Cxema HepegepcusHo2o ynpasienusi mpex@asHviM ACUHXPOHHLIM IJIeKMpoosu2amenem c
KOPOMKO3AMKHYMbIM POMOPOM.
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[Tpn Bxmrouenuu kHomku KHIT («Ilyck») karymka marautHoro myckarens KJI momywaer
nutanue no nenu: ¢aza C, 3amkHyras kHonka KHC («Ctom»), xHomka KHII, 3aMKHYTBII
koHTakT PTI1, Ha KoTOpHIM BO3melcTBYIOT 00a TerioBbix pene PT1, karymka KJI, myneBoit
npoBoJ. Takum o00pa3oM, MarHUTHBIA TyCKaTeNb OKAa3bIBAeTCs BKIIOUEHHBIM Ha (hasHoe
HanpspkeHne 220 B, 3amkHyTcs ero koHTakTel KJI B cuioBoi menu m jaBurareiab M moayduT
nutanue. OJHOBpeMEHHO 3ambikaeTcst O1ok-koHTakT KJI, mynTupyrommii kHonky KHIl, xotopas
MOXXeT ObITh oTmymieHa. OcranoB aBuratens ocymiectrisiercss kHonmkod KHC. Ilpu meperpyskax
cpabaThIBalOT TEIUIOBBIE pefie, pa3MbIKatoT cBoM KoHTakT PT1 B nenu karymku KJI u MarHUTHBINH
myckatenb OTKiIto4aerca. [[ns curHammsanuu paOoThl JBUratens npeaycMorpena jiammna JIC,
KoTopasi BKiItouaercs Onmok-koHTakToM KJI. JIng 3ammrel ceTH OT TOKOB KOPOTKOTO 3aMBIKAHHS
YCTaHOBJIEH aBTOMAaTUYECKUI BBIKIIIOUATeN b BA.

Xox pa6oTsl.

1. UM3yuuTh OCHOBHBIE TEOPETHUUYECKUE TTOJIOKEHUS.

2. BpruepTuTh cxemy ynpaBieHHs aCHHXPOHHBIM JIBUTATEIIEM.

3. UNByuuts paboTy CXEMBHI.

4. OTBETUTHb Ha KOHTPOJIbHBIE BOIIPOCHI:
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e [lepeuncnuTh peXUMBI pabOTHl dJEKTpoABUTaTENel. JlaTh ompeneneHue KakIoMy
pexXuMy.

e [lepeuncivTh MYyCKOPETYIUPYIOLIME anllapaThl s YIIPABIEHUS JIEKTPOABUTATEISAMH, UX
Ha3HA4YCHUC

e  OOBsACHUTH HA3HAUYEHHUE U YCTPONCTBO IJIABKOTO MPEJOXPAHUTEIIS.

e ][ yero mpegHa3HAaYEHO TEIIOBOE perie?

5. CoOpatb HepeBEpCUBHBIN MYCK ACHHXPOHHOTO ABUTATENs ¢ KOPOTKO3AMKHYTHIM POTOPOM

®opma npeAcTaB/IeHUs pe3yJabTaTa: WHAMBUAYAJIbHAs 3aliuTa paboThl CXeMbl (OTBETHI HA
BOIIPOCHI).

Kpurepum ouenku:

—«OTIUYHOY» - TEOPETUYECKOE M MPAKTUYECKOE COJCPKAHUE TEMBbI OCBOCHO MOJHOCTHIO, 03
npo6esoB, yMeHHs c(HOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW yueOHbIC 3aJJaHHs BBIIOJIHEHHI,
Ka4eCTBO UX BBIMIOJIHEHUS OLEHEHO BBICOKO.

—«XO0poIIO» - TEOPETUUECKOE U IMPAKTHUUECKOE COJIEP)KAHUE TEMbl OCBOCHO IOJHOCTBIO, 0€3
npo0esoB, HEKOTOpble yMEHHUs Cc(OpMUPOBaHBI HEIOCTATOYHO, BCE IPEIyCMOTPEHHbIE TEMOMH
yueOHbI€ 3aJaHHsI BBINIOJIHEHBI, HEKOTOPBIE BU/IbI 3a/JaHUH BHIIIOIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTENIBHO» - TEOPETHUECKOE U IPAKTUUYECKOE COJEp)KaHUE TEMbI OCBOEHO
YaCTUYHO, HO NIpoOesbl HE HOCAT CYILECTBEHHOIO XapakTepa, HeoOXOAMMbIE yMEHHUs paboThl ¢
OCBOCHHBIM MaTEpHAIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOU
y4eOHBIX 3aJJaHUi BBIIIOJHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3aJJaHUH coepkKaT OLIMOKH.

—«HeynoBneTBOpUTENIbHO» - TEOPETUUECKOE U MPAKTUUECKOE COJIEP’KaHUE TEMbl HE OCBOEHO,
HEoOXOUMbIE YMEHMsSI HE C(POpPMHUPOBAHBI, BBIIOJIHEHHbIE Y4eOHBIE 3aJaHMsl COJEpKaT IpyObie
OLIMOKH
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