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1 IMMOACHUTEJIBHAS 3AITMCKA

CoctaB 1 cofiepkaHUe MPAKTHUECKUX U JTa0OPaTOPHBIX 3aHATHH
HampaBieHsl Ha peanusanuio degepanbHOro rocyIapCTBEHHOTO
00pa30oBaTeNbHOTO  CTaHAApPTa  CPEAHEro  Npo¢)eCCHOHATBHOTO
o0pazoBaHwMs.

Benymeil AMIaKTUYECKOM LENbI0 INPAKTHYECKUX 3aHATHU
ABysieTcss popMupoBaHUE NMPO(ECCHOHATBHBIX MPAKTHYECKUX YMEHUH
(ymeHHMH  BBINONHATH ~ ONpEACICHHBIE  JCHCTBHS,  ONEpaLuH,
HEOOXOIUMBIE B MOCTECAYIOUIEM B MPO(ECCHOHATBFHON AESITENbHOCTH)
WIN Y4eOHBIX MPAaKTUUYECKUX YMEHHH, HEOOXOAMMBIX B MOCTETYIOLIEH
y49e0HO! AESITeTHHOCTH.

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

B cootBercTBUM ¢ paboueii mporpaMMoil yaeOHOW AUCITUTUIAHBL
OIIL[.03 «OcCHOBBI 3JIEKTPOTEXHUKH» MPETYCMOTPEHO TIPOBEACHHUE
MPaKTUYCCKUX u abopaTOPHBIX 3aHSITHH. B paMKax
MPaKTHYECKOTO/Ta00paTOpHOTO  3aHATHS ~ OOydYaromuecss  MOTYT
BBITIOJIHATH OJIHY 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: aHanm3upoBarh 3amady W/MIM NpoOJeMy U BBLACISTH
e CcoCTaBHbIE YaCTH; OIpPEIENSATh 3TAlbl PEIICHHS 3a1auH;
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 3aa41 W/UIIA IPOOJIEMBI;

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: onpenensiTh HEOOXOIUMBIC MCTOYHUKU WH(MOPMAIIUH;
BBIICJIAT, HauOolee 3HAUMMOE B TMepedyHe WH(opMauu;
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
npodeCcCHOHANBHYIO TEPMHUHOJIOTHIO;

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 AEATEIBHOCTH;

e  V04.8 3¢ppexTuBHO 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 CpEAbl KU3HENEATENbHOCTH Tpa)kaaH
POCCHICKOT0 roCy1apcTBa ;

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

CozmepkaHue  TPAKTHYECKUX W JIADOPATOpHBIX  3aHATHI
OPUEHTUPOBAHO HA  MOATOTOBKY  OOYYAIOIIMXCS K  OCBOGHHIO
NPOPECCHOHATIFHOTO MOJYJISl TMPOrPaMMbl  ITOATOTOBKH ~ CIICITUAIUCTOB
CpPETHET0 3BEHA IO CHELMATIBHOCTH U OBIALCHUIO MpogheccuoHanbHbimu
KOMNemeHyuamu:



[IK 2.1. BBIIOMHATH MOATOTOBUTENBHBIE PAaOOTHI Ha CTPOUTEIHHOMN
IUIOILA/IKE;
IIK 3.5. OGecrneunBath coOMIOACHUE TPEOOBaHUN OXpaHBl TPYIa,
0€30MacHOCTH JKU3HEICATEIBHOCTH M 3aIlUTYy OKPY)KAIOLIeH Cpebl
IIPY BBIIIOJTHEHUU CTPOUTEIHHO-MOHTAXXHBIX, B TOM YHCJIE OTIEIOYHBIX
paboT, peMOHTHBIX pabOT U paboT MO PEKOHCTPYKITUH U AKCIUTyaTallun
CTPOUTENBHBIX 00BEKTOB,
IIK 4.1. OpranuzoBeiBaTh pabOTy IO TEXHWYECKOH HKCIUTyaTallHy
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 NPUMCHUTCIIBHO K Pa3JIMYHBIM 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, 3peKkTHBHO
B3aUMO/ICHCTBOBATH C KOJIETaMU, PYKOBOJICTBOM, KIIMEHTAMH.

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

OK 06 [IposiBIIATE Ipax1aHCKO-NATPUOTHUYECKYIO IO3HIIHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE TIOBEICHUE HA OCHOBE
TPAIUIMOHHBIX 00IIEYET0OBEYECKNX [IECHHOCTEH.

OK 07 CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOLIEH cpepl,
pecypcocbepexeHuto, 3 hekTHBHO AeHCTBOBATh B
YpE3BBIYANHHBIX CUTYaLUsX.

BrinonHeHne 00yYaromuXcs MPAKTHUYCCKUX M JIa00OPaTOPHBIX
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 NOJLYYEHHbIE 3HAHUS HA
npaxkmuxke, peanusayuio eounHcmea UHMEILIeKMYAbHOU u
NPAKMUYecKol 0esameabHOCmu;



- ghopmuposanue u pazsumue yMeHull. HabIOamy, CPAGHUBAND,
CONOCMasIAms, AHAIUUPOBAMb, 0elamb 6ble00bl U 0000ueHs,
CAMOCMOSIMENbHO 6eCMU  UCCIE008AHUS, NOJL30BAMBCS PA3TUUHLIMU
npuemamu usmeperutl, 0popmisims pe3yaibmamol 8 sude mabauy, cxem,
epaghuxos;

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

- pazeumue  UHMENLEKMYAIbHbIX — YMeHutl y  6yoyuux
CReyuanucmos. AHATUMUYECKUX, NPOEKMUPOBOYHDBIX,
KOHCMPYKMUBHBIX U Op.;

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

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

2IEPEYEHDb IPAKTUYECKUX/JIABOPATOPHBIX

3AHATHI
TeMa Temsl Ko | Tpeb6osanus ®I'OC CIIO
MPaKTUYECKUX/T | JIHU- (ymeTtn)
abopaTOpHBIX | yec
3aHATHI TBO
qac
OB
Tema 2. [IpakTnueckas 2 | Y1.;¥2;¥01.2;¥01.3;Y01.4;
Dnektpuu | pabora 1 Pacuér Y01.5;¥01.9;¥01.11;

' [Mpunoxenue Ne2 u3 padoueit nporpammser Y JI/TIM




eCKHe JIIEKTPUUECKUX v02.2;¥02.5;¥02.6;,502.7;
nemnu nereun V03.2;¥04.5;504.2;Y04.8;
MOCTOSIHH | IIOCTOSTHHOT'O ¥05.3; ¥06.2; ¥07.3
Oro TOKa | TOKa
JlaGopaTopHas V1.;Y2.;Y01.2;¥01.3;Y01.4;
pabora 1 V01.5;¥01.9;¥01.11,
U3yueHne ¥02.2;¥02.5;¥02.6;¥02.7;
COC/TMHCHMH Y03.2;Y04.5;Y04.2;Y04.8;
PE3UCTOPOB " Y05.3; ¥06.2; V07.3
MpOBEpKa
3akoHOB Oma u
Kupxroga
Tema 3. [IpakTrueckas V1.;¥2.;¥01.2;¥01.3;Y01.4;
Ilepemen | paGora 2. Pacuér Y01.5; YOL.9;VOL.11;
HBIH Hepa3BETBICHHO v02.2;¥02.5;¥02.6,502.7;
onexTpud | it LerH v03.2; ¥05.3;, ¥06.2;
ecKHii TOK | TIepeMeHHOTo ¥07.3;¥04.5;¥04.2;Y04.8;
TOKa
[IpakTuyeckas V1.;¥2.;¥01.2;¥01.3;Y01.4;
pabora 3. Pacuér V01.5; V01.9;¥01.11;
TEKTPHYCCKAX v02.2;¥02.5;Y02.6;Y02.7;
Lereit npu V03.2; ¥05.3; V06.2;
COeTMHCHNN V07.3;¥04.5;¥04.2;V04.8;
00MOTOK
«3BE3MI0M»
Tema 5 [TpakTnueckas V1.;¥2.;31.;32.;33.
Tpauncdop | pabora 4. Pacuér Y01.2;¥01.3;¥01.4;¥01.5;¥
MAaTOPbI IapamMeTpoB 01.9;Y01.11; ¥03.2;
oo |5 S0y
TpaHcpopuatopa V06.2; V07.3;
Tema 6 [TpakTrueckas V1.;¥2.:Y01.2;¥01.3;Y01.4
pabota 5. Pacuér ;¥01.5;¥01.9;V01.11;
DJIeKTpHY | MapaMeTpoB ¥02.2;¥02.5;¥02.6;¥02.7;
CCKHE ACHEXDOHEOIO V03.2;Y04.5;Y04.2;Y04.8;




MalluHbl | ABUTATEIIs V05.3; ¥06.2; ¥07.3;
nepeMeHH
oro u [IpakTuueckas V1.;¥2.;.¥01.2;¥01.3;Y01 .4
NoCTOSIHH | pabota 6. Pacuér ;YOL5;VO0L.9;VOL.11;
oo || 5 | YIRS
JIBUTaTEIIst 5 Y19, .2, TURLS,
HOCTOSHHOLO V05.3; ¥06.2; ¥07.3;
TOKa
Tema7. JlaGoparopHas V1.;¥2,;¥01.2;¥01.3;¥01.4;
OcHoBbl | pabora 2. V01.5;¥01.9;V01.11;
snektponn | C60pka  cXeMbl v02.2;¥02.5;¥02.6;,502.7;
puBOJIA peleiino- V03.2;¥04.5;¥04.2;Y04.8;
Armmapary | KOHTaKTOPHOTO Y05.3;¥06.2; ¥07.3
pa yIpaBiIeHUs 2
yIOpaBieH | ACHHXPOHHBIM
us U JIBUTaTeJIEM
3aIUATEI
HUTOI'O 16

Ilpu 3ao0uHoii (opme oOyueHusi mpakTudeckue 3aHsaThs Nel-Ne6
npopabaThIBarOTCA 00YJatOIIUMUCS CAMOCTOSITEIBHO.

SMETOAUUYECKHUE YKA3ZAHUSA
Tema 2.91eKTpUYecKre HENu MOCTOSIHHOI0 TOKA

IIpakTuyeckoe 3ansaTue Ne 1
Pacuér 3siekTpryecKkux nemneii NOCTOSIHHOT0 TOKA

Henn: HayuuThcst NPOU3BOANUTE PAaCUeT MEKTPUUECKUX LENeH .



Beimoanus padory, Bel Oynere:

ymems:

V1. -4uTaTh NEKTPUICCKUE CXCMBI;

VY2. -BeCcTH ONepaTUBHEIHN y4eT pabOThl SJHEPTETHUECKUX YCTAHOBOK
V01.2;¥01.3;¥01.4;¥01.5;¥01.9;Y¥01.11; ¥02.2;¥02.5;¥02.6;Y02.7;
V03.2;¥04.5;504.2;Y04.8; ¥05.3; ¥06.2; ¥07.3

VY1- 9nuTaTh NCKTPUICCKUE CXCMBI;

MartepuaabHoe obecnevyeHue: KapToukn WHAMBHIYyaITEHOTO
3a/1aHusl, METOINIECKUE YKa3aHUS

3aganme:

1 . llenb MOCTOSHHOIO TOKAa CO CMEIIAHHBIM COCTUHEHHEM
COCTOUT W3 YETHIPEX PE3UCTOPOB. B 3aBUCHMOCTH OT BapuaHTa 3aJaHbI:
cxema nenu (O HOMEpPY PHUCYHKA, MPUIOKEHUE 1), COMpOTUBICHUS
pesuctopoB Ry, Ry ,R3 Ry, Hanpsbkenue U, Tok | mnm mMomHoCTh P Beeit
LIETH.

Onpenenuth: 1) 3KBUBAICHTHOE COMPOTHUBICHUE EMH R, )
2) TOKH, TPOXOJIAIINE Yepe3 Kaxiwlid pe3uctop li, I, I3, |4 Pemenne
3aja4dl MPOBEPUTH, TIPUMECHHUB TIEPBBIN 3akoH Kupxroda. [laHHbIe myis
CBOETO BapHaHTa B3sTh U3 Tadmuim! 1.1.

Tabnuna 1.1 BapuaHTsl 3ananuii

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

BapHaHTa | pucyHka | Om ,Om Om
01 1 3 4 2 3 20B
02 2 15 10 4 15 15A
03 3 12 2 4 4 50BT
04 4 6 30 6 20 100B
05 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
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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

KpaTtkue Teopernueckne cBeaeHus: Pemenue nanHod 3amaun
TpeOyeT 3HaHUSI OCHOBHBIX 3aKOHOB IIOCTOSIHHOTO TOKA, IPOHU3BOAHBIX
dbopMyn 3TUX 3aKOHOB M YMEHHMs HUX HIPUMEHATh s pacyera
3NEKTPUYECKUX LIeTel CO CMEeIIaHHBIM COEMHEHNEM PE3UCTOPOB.

Hopsinoxk BbINoJHeHust padorbl: llepex pemieHueMm 3amaun
CBOET0 BapHaHTa PEKOMEHIYETCs €I pa3 O3HAKOMUTBLCS C PELICHUEM

npuMepa

BapHUaHTY).
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Meronuky u

MI0CJIEI0BAaTENFHOCTD
JICHCTBUM IpU  pELICHUH
3aJad = CO  CMENIaHHBIM
COCJIMTHEHUEM PE3HUCTOPOB
paccMoTpuM B 0OIIeM
BUZE Ha  KOHKPETHOM

npuMepe.

1. BrimmiceiBaem
YCIIOBUE 3312491
(comepxanve yCIOBUI
3ama4 BBINHACEIBATh

IIPUMEHUTEIIBHO K CBOEMY




VYcnopue 3amaud. llemb TOCTOSHHOTO TOKa CO CMEIIaHHBIM
COCIMHEHUEM COCTOHUT M3 YETHIPEX PE3UCTOPOM. 3aJaHbl CXEMa IeTH
(puc. 1), 3HaYEHUS COTMPOTHUBIICHHUI PE3UCTOPOB:

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

OnpenenuTs:

SKBHBAJIICHTHOE COMPOTHUBIICHHE e RAK, 2) TOKH, MPOXOsIue
yepe3 Kaxablk pesuctop. Pemienue 3amaund OpoBEpUTh, NMPUMEHUB
TepBhIi 3akoH Kupxroda.

BrimuceiBaeM U3 yCiIOBHI TO, YTO JIaHO U HYXKHO ONPEACIUTH B
BUJIc OYKBEHHBIX 0003HAYCHUI U YUCIIOBBIX 3HAYCHUH.

IIpogymaem mmaH (HOPSAOK) pelIeHHs, MOAOUpas TIpH
HEOOXOMMOCTH CIPaBOYHBIM MaTepuall. B HailleM ciydae npuHUMacM
TaKoU MOPSIIOK PELLICHMUSL:

1) HaXOJMM SKBHBAJIEHTHOE CONPOTHUBIICHUE IIETTH

R, = Ri2 + R34, 20e R12 = Ry Ro/(Ry + Ry) — napannenvnoe
coeounenue,

R34= R3 + Ry — nocnedosamenvroe coeounenue;

2) obozHaunM TokU ly,ll3,1, Ha (puc. 1) crpenkamu wu
OTPEACIUM MX 3HAYCHUSA U3 POPMYJIbI MOITHOCTH:

P=1°R,.— 1= /PIR, ;= 1= Tak kax pn
[IOCJIE0BATELHOM COEIMHEHNU OHM OJTHH U Te ke, a |, = U1 o/Ry; I,=U;
Q/Rz, 20e U12 = |‘R12

4, Brimonasiem pemieHwe, He 3a0biBasi HyMEpOBaTh U
KpaTKO ONHUCHIBATh JACUCTBHs. VIMEHHO Tak pEIIeHBI BCE THIIOBHIE
pUMEPHI TOCOOUSL.

OTcyTCTBUE NUCBMEHHBIX MOSCHEHUWA NEUCTBUM NPUBOAUT K
HETOJTHOMY ITOHMMAHHUIO PEIICHUS 3a/1a4, ObICTPO 3a0bIBACTCSI.

5. BrimonnHsieM  TIPOBEpPKY — pEMICHUS  CIACAYIOIUMHU
criocobamMu: a) JIOTHYHOCTh TIONYYEHHS TaKoro pe3yibrara; O)
MPOBEpPKA PE3YJIBTATOB C NPUMEHEHHEM IIEPBOTO M BTOPOr0O 3aKOHA
Kupxroda.

OOBsCHIM HEKOTOPBIE CITOCOOBI MPOBEPKHU PE3YIHTATOB PELICHUSI.

IIpumenenue nepBoro 3akoHa Kupxroda.

DopMyTMpoBKa 3aKOHA: anredpandyeckasl cyMMa TOKOB B Y3JTOBOH
TOYKE paBHA HyJI0. MaTeMaTH4ecKas 3amuch s y3ma O CXeMBI IenH
PUCYHOK 1:

|1+ |2: | wu |1+ |2— 1=0
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[Ipumenenue Broporo 3akona Kupxroda.

@®opmynmupoBKa 3aKOHa: BO BCSKOM 3aMKHYTOM KOHTYpe
JNeKTpuYeckord 1enu anreOpamdveckas cymma OJIC YE pasna
anreOpanvyeckoil cymMMme maneHWid HampsbkeHHd Y |'R Ha OTmenbHBIX
CONPOTHUBIICHUSX 3TOTO KOHTYPA.

B 3amkHyTOM KOHTYpe (pmc. 1) mpmmokeHHoe HampshxeHwne U
(ananornyno D/1C npu BHYTpEeHHEM CONMPOTHBICHUM MCTOYHHKA TOKA,
PaBHOM HYJIIO) ¥ [TAJICHUS HATIPSDKCHUS

Uio=1-Ry; Us= 'R u Uy = 1Ry

OO0x0/s1 KOHTYp MO0 HampaBJCHUIO TOKa (B JaHHOM cily4ae Mo
YacOBOM CTpEJIKE), COCTAaBUM YypaBHEHHE [0 BTOPOMY 3aKOHY
Kupxroda:

U=U;,+Us+ Uy

[Moncuer Gamanca MomHocTH. OOImIas MONIHOCTH LEMH pPaBHA
CyMMe MOIITHOCTEH Ha OT/ACNIBHBIX PE3HUCTOPax.

Hns cxemsr nenu (puc. 1) P = Py+ P, + P; + P, Tak kak P =
‘R win

P=U’R, mo P= 1R+ IR, + IR+ IRy unu

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

Ecnmu mpoBepky pelieHHs MNPOBOIUTH IIyTeM CpaBHEHHS
pe3yNbTAaTOB PpElICHUs] JPYrMMH CIIOCO0aMH, TO B JAaHHOM Cllydyae
BMECTO ONpe/IeseH s Toka 13 GopMyisl P = 1-Rak MOKHO ObIIO HaiiTH
HarpsHKeHHE

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

a3atem | = U/R,, o hopmyre 3akona Oma.

IIpumep 1. Ha pucynke 2 nzobpaxeHa 3jeKTpudecKkas Lenb CO
CMCIIaHHBIM ~ COCJUHEHHUEM  PE3UCTOpOB. V3BEeCTHBI  3HA4YCHHS
conpoTtuBieHui pe3uctopoB Ry = 3 Om, Ry= 10 Om, Rz = 15 Om, Ry =
1 Om, nanpsoxkenne U = 110 B wm Bpems pabotsl nenu t= 10 wu.

Omnpenenuth TOKH, MPOXOASAIINE dYepe3 Kaxablidi pesuctop lg,lo,ls,l4,
Ry

2
I

A

T .ﬂ‘ RSK

1} L}

+ =1 I=114

Ry +
B U R, 3[]
U
= i =0

4 + Z
Pue. 2 Puc. 3 Puc. a



o01ryro MOIHOCTE 1ienu P u pacxon saeprun W
Pemenue 1. O0O3HAUMM CTpEIKaMH TOKH, IPOXOMSAIINE UCPE3
KaX/IbI PE3UCTOP C YUETOM HX HAIMPaBICHHUSA (CM. pHC. 2).

2. OmpeaenuM oO0IIee SKBUBAJICHTHOE COIPOTHUBICHUE IICIIH,
METOJ] MOjCcYeTa KOTOPOTrO JUIS IeMH CO CMEIIAHHBIM COCTUHEHUEM
PE3UCTOPOB CBOJUTCS K IMOCIIEIOBATEIIBHOMY YIIPOIICHUIO CXEMBI.

Comnporusnenus R, u R; coenuHens! napayuiensHo. Haligem o0iee
COIIPOTHBIECHNE TIPU TakoM coemuueHnn: 1/R,3=1/R,+1/R3. mpuBoas
o0mmemy 3HaMeHaTeIo, MOTy9UM R, 3=
RoRa/(R+R3)=10-15/(10+15)=150/25=6 Om

Teneps pesuctopsl Ry3,Ri,R4 coenmHeHbl MOCIEN0BATENEHO, UX
obmee conporuBnenue R, ,—R;+R;3+R,=4+6 = 10 Om.

OT0 00Ilee CONMPOTUBICHUE, BKJIIOYEHHOEC B IIEMb BMECTO
YETBIPEX CONPOTUBJICHHUN CXEMBI PHUC. 2, MPH TaKOM K€ 3HAUCHHUH
HANpPsDKEHUSI HE M3MEHUT TOKa B Iienu. [103TOMy 3TO COMpOTHBICHUE
yare Ha3bIBaeTCsl OONIMM SKBUBAIICHTHBIM COTIPOTUBICHUEM IIETH HITH
MIPOCTO IKBUBAJIICHTHEIM (puc. 4)

3. o 3akony OMa J1jIs1 BHEIIIHETO YUacTKa IEMU ONPEACIUM TOK

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

4 Hatinem TOKH, MPOXOJISIINE YePe3 BCE PE3UCTOPEI.

Yepes pesucrop R; mpoxoaut Tok 11 =I.

Yepes pesucrop R, mpoxoaut Tok 14 =I.

Jlns ompeneneHus TOKOB, MPOXOMASAIIMX 4Yepe3 Pe3ucTopbl R, u
Rs, Hy)XHO HaWTH HampsDKeHHE Ha mapauienbHoM ydacTtke Ujs.0T0
HaNpsDKEHNE MOXKHO ompeaenuTh nByms crocobamu: Us= IR,3 = 116
=66 Bumn U3 =U - IR;- IR, ==U - (Ri+R4) =110 -11(3+ 1)=66
B.

[To 3axony Oma sl mapaJuieIbHOr0 y4JacTKa ey HaimeM |,=
U /IR, ==66/10 = 6,6 A; 13=U,3/R3 = 66/15 = 4,4 A vnu, npuMeHss
nepBbIid 3akoH Kupxroda, nomyuum l3= 1 - 1,=11- 6.6 = 4,4 A.

5HaiineM 00111yI0 MOIITHOCTH IIETIH:

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

6.0npenenuM pacxo] SHEPTUH:

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

7. Bemonaum MIPOBEPKY penieHust 3a/1a9u
ONMCAaHHBIMU paHee CI0CO0aMU: a) MPOBEPHUM OallaHC MOIIHOCTH

P =P+ P, +P3 +P, = 4Ry + 2R+ I%R; + I°R; = 11% - 3 +
6,6°-10+ 4,4°- 15+ 11°-1 = 363 + 435,6 + 290,4+121 = 1210 Bm;

1210 Bm= 1210 Bm;
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0) JUIA y3JI0BOM TOYKH A cXeMbl (puUC. 2) NPUMEHUM

nepBbii 3akoH Kupxroda: | =1, +13=11=6,6 + 4,4;
11A=114;
B) COCTaBMM ypaBHEHHE MO 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 3aJaHUIO.

®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 Y4eOHBbIC 3aJaHHsl BBIIOIHEHHI,
Ka4eCTBO X BBITIOJHEHHUS OIICHEHO BBICOKO.

—«XopomIo» - TEOPETHYECKOE M TNPAKTHUECKOE COJepIKaHue
TEMbl OCBOEHO TIOJHOCTHIO, 0€3 TpoOesoB, HEKOTOphIE YMEHHS
chopMHpOBaHBl HEJOCTATOYHO, BCE MPEAYCMOTPEHHbIE TEMOMH
yueOHble 3aJaHUsl  BBIIOJHEHBI, HEKOTOPble BHIBI  33JaHUH
BBITIOJTHEHBI C OLTHOKAMH.

—«YIOBJIETBOPUTEIBHO» - 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 Y4eOHBIX 3aJJaHUl BBITIOJIHEHO, HEKOTOPHIE
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 coenmHeHuit
pe3ucTopoB U npoBepka 3akoHoB Oma u Kupxrodga

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

Beinoanus padory, Bl Oyaere:
ymemp:
VY1.- 4nTaTh ANEKTPUUCSCKUE 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
napaieTbHOM COSTUHEHUH AJICKTPONPUEMHHUKOB.

KpaTkue Teopernueckue cBeeHUsI:

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
MOCJICI0BATEIILHBIM COSTUHEHHEM DJIEMEHTOB?

- KaKO€ COCIMHCHHE HA3bIBACTCS MapaslICIIbHBIM?

- (hopmynmpoBKa riepBoro 3akoH Kupxroda ais yzna

- YTO Ha3bIBAETCS y3JIOM, BETBbIO, KOHTYPOM?

- OCHOBHBIE€ COOTHOHICHHA MEXKAY TOKOM, HAIPSKCHHUEM U
CONMPOTHUBICHHEM TMPH  MApaUIeIbHOM M IOCJIEOBATEIHLHOM
COCJTMHECHHH.

2. COOpKa ANMEeKTPUIECKHUX 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
YCTAaHOBUTH 3aJaHHOE HAMpPSHKCHHWE, KOTOPOE BO BpEeMs OIbBITA
MOICPKUBACTCS MOCTOSHHBIM. [loAKI0Yast BOJILTMETP (II00YEPETHO)
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 3IEKTPONPUEMHHUKOB
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. Cpenate BbIBoJ. (O3HAKOMHUTBCS CO CXEMOH TapalieIbHOTO
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 aMIepMerpa 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  IOJYYCHHBIX
JIAHHBIX.
7.CrenaTh BBIBOJI

(I)opMa npeacraBjaceHus pe3ylbTara:

COCTAaBJICHUC OTYCTAa W OTBCTBI Ha KOHTPOJIBHBIC BOIIPOCHI IIPpU
3alIuTe:
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B dem cxoactBo u paznmume 3akoHa OMa i ydacTKa LENmu U
Bcel nerm?

Iouemy mnst ompenenenus DJIC HCTOYHMKA TOKa C TIOMOIIBIO
BOJIETMETPA HEOOXOAUMO PA30MKHYTh IIETIh?

Uto dusmdeckn BeIpakaeT nepBhIii 3akoH Kupxroda?

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

MoxeT M  CONPOTHBICHHE YyYacTKa JBYX HapaielbHO
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 3aJaHHs BBIOJHEHBI, KAYECTBO UX
BBITIOJTHEHHUS OLICHEHO BBICOKO.

—«XO0poLIO» - TEOPETHYECKOE U MPAKTUIECKOE COACP)KAaHUE TEMbI
OCBOGHO ITOJTHOCTBIO, 0€3 IMPoOeIoB, HEKOTOPhIe YMEHHS CPOPMHUPOBAHEI
HEIOCTATOYHO, BCE TMPEAYCMOTPECHHbIE TEeMOW Yy4eOHble 3alaHus
BBITIOJIHEHbI, HEKOTOPBIC BUBI 331aHUH BHIITOJHEHBI 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
NPEAYCMOTPEHHBIX TeMOH y4eOHBIX 3aJaHUil BBIIIOJHEHO, HEKOTOPHIE U3
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 onepaTHUBHBIN y4eT paboThl IHEPTETHIECKUX YCTAHOBOK ;
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{ns nenu nepeMeHHOro ToKa, CoAepKaIlel pa3iuyHbIe
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 PEUIEHUIO 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 cONMpoTUBICHUEM X, = 4 Om
(puc.1 a). K mermm mpunmoxkeno Hampspkernne U = 50B (meticTByromiee
3HAUCHUC).

Omnpenenuth: |) momHoe compoTHBicHHME Lienw; 2) TOK; 3)
kod(pdurmerT MomHOCTH; 4) aKTHUBHYIO, PEaKTUBHYI0 U IOJHYIO
MOIITHOCTH; 5) HamnpspKeHHS Ha KaKIIOM compoTuBlieHnH. 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 BEKTOpHOI AuarpaMMbl HauWHAaeM C BbIOOpa
Macutaba [y ToKa W 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 BCKTOpAa TOKa OTKJIAAbIBAEM BCKTOPbI

VHIYKTHBHOM CONpPOTHBIEHMH amuHOM 908 = 5 cu. U3 koHia
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 npeacTaBJeHHs Pe3yJIibTaTa: CBOCBPEMEHHO W
MPaBUJILHO BBHIITOJIHEHHBIE PACUETHI .

Kpurepum ounenkmu:

—«OTIUYHOY» - TEOPETUUECKOE U MPAKTHUECKOE COJAEpKaHKE
TEMBl OCBOCHO MOJHOCTHIO, 0€3 Mpo0esoB, yMeHH CPOPMHUPOBAHEI,
BCE MPETyCMOTPCHHBIE TEMOH y4deOHBIE 3a/JaHMs BBITIOJHEHHI,
Ka4eCTBO X BBIIIOJIHEHHUS OIIEHEHO BBICOKO.

—«XOopomIo» - TEOPETUYECKOE M IMPAKTUYECKOE COIEpKaHKE
TEMBl OCBOCHO TIOJIHOCTBIO, 0€3 MpoOeNoB, HEKOTOPbIE YMEHUS
copMHUpOBaHbI HEIOCTATOYHO, BCE IPEAYCMOTPEHHbIE TEMOM
ydeOHbIE 3aJaHUS  BBIIOJHEHBI, HEKOTOPBIE BHIBl  33JaHHUN
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 ~ MPEJYCMOTPEHHBIX TEeMOW 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 djaekTpuyecKuXx 1emnei
MPHU COeTMHEHUH 00MOTOK «3Be3/10iD»
Henb: onpeneneHue TOKOB M MOIIHOCTEH JUIS LIEMH
Tpex(a3HOro MEePeMEHHOr0 TOKa MPH COCIAWHCHHH NPUEMHHUKOB
«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;
Y07.3;¥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 M[CMIH», OTYCTIMBO IMPCACTABIATL COOTHOIICHUSA
MeXay (ha3sHBIMU M JTUHEHHBIMHM 3HAYCHHUSMHU TOKOB U HaNpsHKEHUH
TIPH COENMHEHUH TOTPEeOUTENel SIIEKTPUYECKON DSHEPTHH 3BE3/I0U
U TPEYTOJIbHUKOM.

Jus o3HakomiieHHsT ¢ oOmmIedl MeTOAMKOW pemeHus 3aaad
JAHHOW TeMbl NPUBEIACHBI (POPMYyIBI, MMOKAa3aHO HX IPAKTHYECKOE
MIPUMEHEHHE.

14 Ror
Ao——=3

Iy Y, Rz
fo—=

Ir Y| Aoy
¢ o—+t—

i 2.

oo
Pucynok 1 CoeauHenune notpeduTeneil «3e310i»

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

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) CIPaBEIIMBO COOTHOIIICHHE
Un

Mexay ¢dasueM U, u nuseiiabiM U, HanpspkeHuem @ V3
[lomHSI, 9TO HEWTpaNBHBIA MPOBOA TPH JIOOBIX HArpy3Kax
obOecriedunBaeT pPaBEHCTBO (ha3HBIX HANPSDKEHUH  TPUEMHHUKOB
SHEPTHUH, TIOTYUUM
Up =Up=Ug="Ug

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

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 CIEAYIOMNM (GopMyIam:
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 BeINoJIHEHUsI pa0OTHI:

B 4eThlpexnpoBOAHYIO CETh BKIIOYEHA HECHMMETpPUYHAS
Harpy3ka, coeauHeHHas B 3Be3ny (puc. 4). [assl
conpotuBiieHuss 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 aT0ii cymme peakTHBHAsI MOITHOCTD KaTYIIIKH CUUTAETCS
MOJIOKATENBHOM, a peakTWBHAs MOIIHOCTh KOHIEHcCaTopa —
OTPULIATEIBHOM.
B ¢daze C peakTuBHast MOIIIHOCTh paBHA HYJIIO.

Q=04+0Q5s
Qa=15+X%,4 Qe =15+ X5
Q=22%-64+44%-4=2904+ 7744 = 10648BAp

dopma npeacrapijieHus: pe3yabraTa: CBOEBPEMEHHO U
IMPpaBUJIbHO BBIIIOJIHCHHBIC pvaéTm

Kpurepum ouenku:

—«OTIUYHOY» - TEOPETUUECKOE U TPAKTHUECKOE COJEpKAHNE
TEMBI OCBOCHO MOJHOCTHI0, 0€3 MpoOesoB, yMeHHs CPOPMHUPOBAHEI,
BCE MPEIyCMOTPEHHBIE TEeMOHl yueOHbIe 3aJaHUs BBINOJIHEHBI,
Ka4yeCTBO UX BBIIIOJIHEHHA OLICHECHO BBICOKO.

—«XOopomIo» - TEOPETUUECKOE M IMPAKTUYECKOE CONEpKaHKE
TEMbl OCBOEHO IIOJIHOCTBIO, 0€3 MpoOeroB, HEKOTOpHIE YMEHHS
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 paboTbl ¢
OCBOEHHBIM MAaTEepHAIIOM B OCHOBHOM c(hopMHUpOBaHHI,
OOJBIIMHCTBO  MPEAYCMOTPEHHBIX TEMOW yYeOHBIX  3aJaHHi
BBITIOJIHEHO, HEKOTOPbIE W3 BBINONHEHHBIX 3aJaHUd 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 mapamerpos Tpéxdasznoro
TpaHcdopmarTopa

Menn:

-yrayOlieHre paHee U3y4eHHOTo MaTepHara,

-BpIpa0OTKa yMEHWI H HaBBIKOB [0 TIPHMEHEHHIO (opmyd,
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 MHAMBUAYAIBHOTO
3aJIaHUs1, METOINYECKHE YKa3aHUs

3ananue: Jyis muTaHWs TOHIKEHHBIM HAIPsDKCHHEM IIeTIeH
YOpaBICHUS  JJIEKTPOJABUTATEISIMM  HAa  IyJIbTE  YCTaHOBIECH
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 OMPEIECIISIThH
[0 WX TMACMOPTHBIM JIAHHBIM TEXHUYECKHE XapaKTCPUCTHUKHU..
OCHOBHBIMHU TTapaMeTpPaMH TPAHCPOPMATOPOB SBISIOTCS:

1. HomuHagbHAs MOIIMHOCTD S, — 3TO IOJIHAS MOIIHOCTh
(kBA), kotopyto TpaHchopMaTOp, YCTAaHOBJICHHBIH HA OTKPHITOM
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BO3JyXe, MOXKET HENpPEepHIBHO OTAaBAaTh B TEUYEHHE CBOETO CPOKa
cyx0b1  (20-25 mer) mpu HOMHHAIBHOM HANPSHDKEHUH W TIPU
MaKCHUMaJIbHOM M CpPEIHErOJ0BOM TeMIEpaTypax OKpPYKAIOUIEro
BO31yXa, PaBHBIX COOTBETCTBEHHO +40°% u-5 °C.Ecnu YKa3aHHbIE
TEMIEepPaTypbl OTIMYAIOTCS OT HOMHHAIBHBIX, TO U S ., Oyaer
OTIIMYATHCS OT MACTIOPTHOTO 3HAYESHHSL.

2. HomuuanpHOe mepBuuHOe HampsikeHue Uy, — 3TO
HaNpsDKEHWEe, Ha KOTOpOEe paccyhTaHa TMepBHYHAsS OOMOTKA
Tpanchopmaropa.

3. HomunanpHoe BrOopuuHOe HampsbkeHue U,nn — 23TO

HaTpspDKEHUE Ha BBIBOJIAX BTOPHUYHON OOMOTKH NPH XOJOCTOM XOJE
M HOMHHAIRHOM MEPBHYHOM HampspkeHuw. IIpu  Harpyske
BTOPHUYHOE  HANpsDKEHHWE  CHIKAeTCs  M3-3a  IMOTEPh B
TpaHcdopmarope.

opsinoxk BeiNoJHEHUsI pabOThI:
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 Tpanchopmanuii, Kak OTHOLICHNE
(ha3HBIX HANPSHKEHUH B PEXKUME XOJIOCTOrO XOAa, HCXOAS U3
paBeHctB: U; = Ej; Uy =E,

K= W1/W2 = E1/E2 = Ulq)/Uzq)
3. OmpenenuTh HOMUHAIIBHBIE 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/ P * Som * COS + P - Pk + Pey)

K = |HOM2 IIHOMl

®dopMa npeACTaBIeHHUS Pe3yJIbTaTa: CBOEBPEMEHHOE
MIpeICTaBICHNE BBITTOJHEHHBIX 3aJaHUI

Kputepum ouenku:

—«OTIUYHO» - TEOPETUUECKOE U MPAKTHUECKOE COAEpKaHNE
TEMBI OCBOEHO IOJIHOCTHIO, 0€3 Mpo0enoB, yMeHUs c(pOpMHUPOBAHEI,
BCE MPEIyCMOTPEHHBIE TEeMOHl yueOHbIe 3aJaHUs BBINOJIHEHBI,
Kady€CTBO UX BBIITOJIHEHHNA OLICHECHO BBICOKO.

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

—«YIOBJIETBOPUTEIBHO» - TEOPETUYECKOE M MPAKTHYECKOE
coliep)kaHHEe TEMbl OCBOEHO YACTHYHO, HO MpPOOeNbl HE HOCST
CYIIIECTBEHHOTO XapakTepa, HEOOXOIuMbIE YMEHHS pPabOTBI C
OCBOEHHEIM MaTepHuaioM B OCHOBHOM c(hopMHPOBaHHI,
OOJNIBLIIMHCTBO  MPEAYCMOTPEHHBIX TEMOW y4eOHBIX  3aJaHHH
BBITIOJIHEHO, HEKOTOPbIE K3 BBHINOJHEHHBIX 3aJaHuil COAep)KaT
OILIOKHU.

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

CamocrosiTesibHass  padora :  Pacuér  mapamerpos
oxHo(azHoro TpaHchopmaropa.

TeMa6.3ﬂeKTpnqec1me MalIMHbI MEPEMEHHOI0 M MOCTOAHHOIO
TOKa
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IIpakTHyeckas padora 5. Pacyér 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:- METOOUYECKUE YKa3aHUS,
CIIPAaBOYHUKHU, MHAUBUAYAJIbHBIC 3a1aHNA

3aganmue:

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

2.0mpeAenuTh HOMUHAIBHBIA U TYCKOBOW TOK, MOIIHOCTH,
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 BpalleHUs1) N; U YaCTOTOH BpaIleHUSI MAarHUTHOTO TIOJIS
poTopa ABUTATENS Ny.

YacToTa BpaleHHss MarHUTHOTO TIOJIS CTaTopa Ny 3aBUCUT
OT YHCJIa Tap MOIIOCOB ABUTATENS P, HA KOTOPOE CKOHCTPYHPOBaHA
00MOTKa cTaTopa, ¥ OT 4aCTOThI TOKa Tpex(a3sHoii cucremsr f: Ny =
60 f/p. YactoTa ToKa B 1ienu (npompinuieHHas yactoTa) f =50 I'm.
Toraa hopmyna npumeT BUI

10



 60-50 3000

n 00 | mun.
p p

W3 popmymel criexyeT, 9To Tipy F000I MEXaHIHIECKOM
Harpy3ke, KOTOpYI0 MOXET IPEOJI0ICTh IBUTATENb, CHHXPOHHAS
4acToTa Ny 0CTAeTCsl HEM3MEHHOM, TaK KaK 3aBHCUT TOJBKO OT
KOHCTPYKIIUK OOMOTKH CTATOPA, T. €. OT YHCJIA TIap MOJIOCOB.
UYacroTa BpaiiieHus Ny CBsi3aHa ¢ YaCTOTOMN BpalleHus Ny
XapaKTEPUCTUKOM IBUTATENIsl, KOTOpask Ha3bIBACTCS CKOJBKCHUEM S
(manmenbKas OykBa):

(nl - nz)

—n, =n(1-s)
nl

S =

CkonbxxeHue usMensercs B npeaenax ot 0,01 no 0,06,
i oT 1 1o 6 %, Bo3pacTas ¢ yBeITHUEeHUEM HArPy3KH JBUTATEIS.
[TosTOMy HacToTa BpallleHUs: POTOPA BCETJa MEHBIIIEC YAaCTOThI
BpallleHUSI MAarHUTHOTO T0JI cTaTopa Asurareins. C pocTomM
Harpy3KH{ JABHUTATEIs YacTOTa BpameHus N, HEMHOTO YMEHBIIIaeTcs,
YTO U MPUBOJUT K POCTY CKOJBKEHUS S. M3-3a TAKOTO HEPABEHCTBA
N,<N; IBUraTeNb HA3bIBACTCS ACUHHXPOHHBIM. [[11s1 Hy»X1
MTPOM3BOICTBA AJIEKTPOJIBUTATEIH BBIITYCKAIOTCS C Pa3HOH
KOHCTPYKITUEH 0OMOTOK CTaTOpa, YTO CO3/[aeT Pa3HOE YHCIIO Tap
TIOJTFOCOB P U, CJIEJIOBATENIBHO, pa3HbIC 3HAUCHUS YaCTOTHI BPAIIEHHUS
n;. Caenyer UMETh B BUAY, YTO IIPU U3MEHEHUH YKCIIA Hap MOJIFOCOB
P JacToTa BpameHus N N3MEHAETCS CKauKo0o0pa3Ho.

Tabnuua 1.3HaueHUs] CHHXPOHHOM 4aCTOTHI CTaTopa

P 1 2 3 4 5 6

Ny,

3000 1500 1000 750 600 500
00/MUH

B tabnurne 1 npuBeneHs 3Ha4€HUS Ny, COOTBETCTBYIOIINE
YHCIIaM T1ap TOJIOCOB P, ONPEACIAeMbIM KOHCTPYKITHEH 00MOTKH
craTopa.
11



Crnenyer UMETh B BUAY, YTO CHHXPOHHYIO YaCTOTY
BpallleHUs ABUraTelIsl MOYKHO ONPEACTUTh 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 Ayt N, = 490 06/MUH CHHXPOHHAS
4acToTa BpalleHus ABUratesns oyaer Ny = 500 00/MuH u T. .

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

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

PaszbepeM HeckoJIbKO (OPMyIT, KOTOPBIC HYKHO MIPUMEHSTh
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 MTaApaMeTPhl
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;

C0S (¢ — K03(PUIHMEHT MOLTHOCTH ABUIATEIS.

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, MMOTpeOIsieMast JBUTaTeIIeM
U3 CETH, KOTOPYIO MOXKHO TaKKE€ ONPENSIUTh 1o (hopMyJie

P,= J3 Uy l;cose
Iopsanok 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 mosrocoB 2p =2

OmnpenenuTh: 1) HOMAHATLHOE CKOJBKCHHUE S0y 2)
MOIIHOCTH Py , TOTPEOIIAEMYIO TBUTATEIIEM U3 CETH; 3)
HOMUHAIBHBIA TOK |40y ; 4) HOMHHATBHBIIE MOMEHT BPAIICHUSI M0y

Pemnrenue.
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UTOOBI HAMTH Sy, HY’KHO 3HATH Nj U N 540y - [103TOMY TIpEIBapUTETHHO
OTIPEJICIUM CHHXPOHHYIO YaCTOTY BPAIIEHHS NiTPH N 40, = 2880
00/muH. bimkaiinias ciHXpoHHast yactora BpameHus Ny = 3000
06/muH. Tako# e pe3ynbTaT MOJYUIUM, €CITH BOCIIOIB3YEMCSI
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

MotHOCTE P |0y, KOTOPYIO MOTPEOIIAET NIBUTATENh U3 CETH TPU
HOMMHAJIbHOM Harpy3Ke:

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

77HOM =

4. HoMuHAMBHBIN TOK | 10y, TOTPEOISIEMBIN JBUTATEIIEM U3
CETH, OTIPEIEITNM, UCTIONB3YsI (OpMYITy IS TOKa

P, 3.10°

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

Iﬂ = IH()M ¥

5. Hatinem 3HayeHre HOMUHAJIBHOTO MOMEHTA Moy,
KOTOPBIN pa3BUBAET ABUTATEINb IIPU CBOEH pabore:
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9550- P .
M, = 200n _ 9550-3
} n 2880

2 Hom

=994H - m

Kputepun onenkn:

—«OTINIHOY» - TEOPETUUECKOE U TPAKTHUECKOE COJCPIKAHUE
TEMbI OCBOCHO TIOJIHOCTHIO, 0e3 mpo0enoB, yMeHusI cpOpMHIPOBAHEI,
BCE TMpPEIyCMOTPEHHBIE TeMOH yueOHbIe 3aJaHUsl BBIMOJIHEHEI,
Ka4eCTBO MX BBIMOJHEHHUS OIICHEHO BHICOKO.

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

—«YIOBJIETBOPUTEIHHO» - TEOPETUYECKOE U MPAKTHYECKOE
coJiep)kaHUEe TEMBl OCBOEHO YACTHMYHO, HO MpOOeNbl HE HOCST
CYLICCTBEHHOTO XapakTepa, HEOOXOJUMBbIC YMEHHsI pabOThl ¢
OCBOCHHBIM  MAaTepualioM B  OCHOBHOM  CQOPMHUPOBAHEI,
OOJNIBIIMHCTBO ~ MPEAYCMOTPEHHBIX TEMOW  y4eOHBIX  3aJaHUi
BBIITIOJIHEHO, HCKOTOPBLIC H3 BbIITOJIHCHHBIX SaI[aHI/Iﬁ coacpikar
OILIOKHU.

—«HeynoBIETBOPUTENBHO» -  TEOPETHUYECKOE 51
MIPAKTUYECKOE COJIepKaHUe TEMBbl HE OCBOEHO, HEOOXOJMMBbIE
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: HAYUUTHCA  ONPENENATH  MapaMeTphl
JIBUTATEJIeH OCTOSIHHOTO TOKAa
Beimoanus padory, Bl Oynere:
ymemb:
15



-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;Y04.8; V05.3;
¥06.2; ¥07.3

-V1- ynuTath NEKTPUUECKUE CXEMBI;

-Y2-BecTu ONepaTUBHEIN y4eT paboThl SJHEPTETHUSCKUX YCTAHOBOK

MatepuanbHoe obecnieyeHue:

- METOJIMYECKHE YKa3aHUs, UHAUBUAYAIbHbIE 3a1aHUS

3ananmue:

1. OmpenenuTh TOKA B 0OMOTKAX, IMOJE3HYI0 MOIIHOCTH; D/1C
JBUTATEIIA.

KpaTkne TeopeTnuyeckue cBeieHUs

Juis pemienust 3a1a4 HEOOXOMMO 3HATH YCTPOHCTBO, MPUHIIHIT
JNCWCTBHA  [BUraTeled MOCTOSHHOTO TOKa C  IapajiebHBIM
BO30YXKJeHHEM, (OPMYIIBI, ONPEHENAIONINe MapaMeTpbl TaKuX
MamwH. HMcmomp3ys pucynku 10, 11 , pa3depem OCHOBHBIE
(hopMyITBI, HEOOXOAMMEIE [T PEIICHUS 3a/1a4.

A, g
fYYaY\ R
Ofmomxa Jfmomnxa
dosdymdenun foxdymienur
]
TI" Uemry T e /H/em.w
— -
—_— A, E
.‘t_.".a g ] s
I
s 1
g 0 U o=
- Hemaywan numanNva
Puc. 10! 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;

Rp— compoTuBieHne 0OMOTKH SKOPsI., OM
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2. Tox Harpy3ku | =1, +1,

3. Tok B30y XKeHUs Y,
B RB
rae Rz — conpoTuBiieHue 00MOTKH BO30YkIeHus, OM.
U-E

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

6. Ilone3nyto MomHOCTh P, Ha Bally JBUTATENs ONpPENEISIOT

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 =

Iopsinok BeiNOJIHEHUsI pad0ThI
1. Tekymuii KOHTPOJIb -TECTOBBIA KOHTPOJIb IO TEME
2. Pemenue 3anaun

JBuratenb  MOCTOSIHHOTO ~ TOKa € NapajuiedbHBIM
BO30YXJCHHEM TOJIKIIIOYEH K ceTu ¢ Hanpsbkennem 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 |,
noTpeOisseMblil ABUTaTeNleM M3 CeTH; 4) CyMMapHble NOTepu
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

17



P P, 10

n=-=2—>P =-2="=125kBm
R n 08
3. TOK, TOTPeOIISIEMBIi 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 TOIHOCTHI0, 0€3 MPOoOeoB, yMeHHs c(hOopMHPOBAHEI,
BCEC MPEIYyCMOTPEHHBIE TEMOUM ydeOHBbIC 3aJlaHHs BBITIOJIHCHBI,
Ka4yeCcTBO UX BBIMOJHEHHUS OLIEHEHO BBICOKO.

—«XOopouIo» - 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(OPMHPOBaHBI,
OOJNIBLIIMHCTBO ~ MPEAYCMOTPEHHBIX TEMOW y4eOHBIX  3aJaHHH
BBIITIOJIHEHO, HCKOTOPBLIC H3 BbIITOJIHCHHBIX SaI[aHI/IP'I coacpikar
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 3alUThI

18



JlaGopaTopHasi padota 2. Coopka cxeMbl pejieiHo-
KOHTAKTOPHOTO0 yNPaBJeHUsl aCHHXPOHHBIM JIBUTaTe1eM

Heab: wu3ydyeHHE CXEMBI HEPEBEPCUBHOIO  YIIpaBICHUS
ACHHXPOHHOTO JBUTATENS C KOPOTKO3AMKHYTHIM POTOPOM.

Beimoanus padory, Bl Oynere:

ymemp:
-V1- yuTath 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;¥04.5;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 HEPEBEPCUBHBIN ITyCK ACHHXPOHHOI'O JBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM

KpaTkue TeopeTnueckue cBeieHUs:

B cxemax peneiiHO-KOHTaKTOPHOIO VYIPaBJIEHHUS CIEIYET
pas3in4yatb CHJIOBBIC ICIH, MUTAIOMIUE DBJICKTPOABUTATECIN, W LCIIU
YIpaBJICHUs, MUTAIONIMECS JHOO HEMOCPEICTBEHHO OT CETH, JIM0O
Yepe3 MOHIKAOIIIN TPaHC(POpMATOp B EIsIX 0e30MacHOCTH.

CylecTByIOT [1Ba MNPUHIMIHAILHO Ppa3IMYHBIX crocoda
HayepTaHUd CXeM aBTOMATH3WPOBAHHOTO OJIIEKTPOIIPHUBOJIA —
CBEpHYTHIE CXEMBI W pa3BepHyThle. B CBepHYTHIX cxemax Bce
armapaTtel U y3JIbl, BXOAANIUE B CXEMY, H3o6pa>1<a}0T TaK, KaK OHH
(baKTHYECKH pacTON0OKEeHbI OTHOCHUTENBHO 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 JAOCTUTHYTa
MaKCUMaJIbHasl HarJSTHOCTh TIPH YTEHWH CXEM, a YMCIO NEpecedeHHI
ObUI0O MHUHMMAJIGHBIM. B Pa3sBEPHYTHIX CXEMaX OTACJIBHBIC 3JICMCHTLI
OTHOI'O W TOr'0 XE aririapara MOI'yT BXOJUTH B Pa3HbIC ICIINU CXCMBI.
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Hanpumep, KOHTaKTHI TEIJIOBBIX pejie BXOIAT B IIENIH YIPaBICHUS,
a HarpeBaTesbHbIE 3JIEMEHTHl — B CHJIOBBIE LIETIH.

AmnmapataMd ¥ y3laMH CXE€M peJIeHHO-KOHTaKTOPHOI'O
yIpaBieHHUS SIBISIIOTCA: peJie, KOHTAKTOPBI, YCUJIMTENH, AAaTUHUKH,
CUTHAJIbHBIE YCTPOWCTBA, IyTEBble W KOHEUHbIC BBIKMIOYaTenu. He
clielyeT CMEIIMBAaTh MJAaT4MK C pene. JlaTuMK HemoCpeICTBEHHO
BOCTIPUHUAMAET BO3JCUCTBUE (U3MUYECKOH BEIUUYMHBI (HAIPSIKEHUS,
JMAaBJICHUS, TEMIIepaTypbl) W Tpeodpazyer STO BO3ACHCTBHE B
CUTHaJBI, BbI3bIBalOmIMe pabory pene. JaTunmkamu MOryt OBITH
TepMOTapsl, (hoToconpoTuBIEHH, TEPMHUCTOPBI. CurHasel,
BbIpa0aThIBAEMBIC JATYHKOM, OBIBAIOT ONITHYECKUE, THEBMATHYCCKUE,
MEXaHWYEeCKHE M, HaKOHeL, s3neKkTpuyeckue. llocienHue IMMpPOKO
MIPUMEHSAIOTCSA B aBTOMATHKE.

Perne otnuyaeTcs OT gaT4nka TeM, 4TO cpadaThIBAeT PHU CTPOTO
OIIPEAETICHHOM 3HAUYCHUU BXOAHOW (DU3MYECKOW BENWYMHBI U
3aMbIKaeT JIMOO Pa3MbBIKACT HEMOCPEACTBEHHO WM KOCBEHHO Ty WU
WHYIO 1IeTlb. Pejie ObIBalOT TEIIOBBIE, MEXaHUUECKUE, THEBMATHUECKUE
W DJEKTpUYECKUe;, TMOocleqHne cpadaThIBAlOT OT BO3ACHCTBUS
JIEKTPUYECKUX BEIWYMH. Pene MapkupyroT nByms OyKBaMu: mepBast
OykBa P o3Hauaer pene, a Bropasi MOKa3bIBaeT €ro Ha3HAYCHHUE WU
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 OIepanuy 4Yepe3 OINpeleseHHOEe
BpeMsi Toclie Tpenbiaymiei; 0) B (GYHKIMH CKOPOCTH; B) B
¢yHKIMM TOKa B OOMOTKax JBUTaTeNs; T) B (QYHKIHU
HNPONAEHHOIO IIYTH.

B cxemax ympaBneHus B (YHKIMHM BpPEMEHH INPHUMEHSIOT
pa3IMuYHBle  pene  BpeMEHH: a) MEXaHW4ecKue, Halpumep
MasiTHUKOBBIE, IEHCTBYIOIIME HE3aBUCHMO OT 3HAUeHWs TOKa B
obmoTtkax apuratens. CpabaTeiBaHHE TaKHX Peie MPOUCXOIUT JTHOO
OT MEXAHWYECKOro BO3JEHCTBHSA Ha HUX IPU TNEPEMEIICHUH SKOPS
KOHTaKTOpa (MPHCTPOEHHBIE), OO TIpW THUTAHUA OOMOTKH
COOCTBEHHOTO JIEKTPOMAarHuTa; 0) JIeKTPOMArHUTHBIE, KOTOPbIE O
psany TOpUYMH TpeOYyIOT B LENH YOPABICHHUS IOCTOSHHOTO
3HA4YEeHUS TOKa.
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KoHTaKTOpEI SBISIOTCS 3MEKTPOMArHUTHBIMHE ariiapaTaMi I
JTUCTAHITMOHHOTO BKIIFOYEHUS M OTKIIFOUEHUS 3JIEKTPOJBUTATENEH 1
Mapkupytorcst OykBamu KJI. Ilpm Hanwmumm B cxeMe HECKOIBKHX
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 HeTsIX ynpapieHus. Kakaplii KOHTAaKT MOTy4YaeT TO JKe
OyKBEeHHO-TIM(poBOEe 0003HAYCHHUE, UTO U €r0 KaTyIIKa. Bce KOHTAKTHI
N300paKaroT Ha CXeMax B TaK Ha3bIBAEMOM HOPMAILHOM IIOJIOKEHHU,
COOTBETCTBYIOIIIEM OTCYTCTBHIO TOKa B OOMOTKE WIJIM OTCYTCTBHIO
MEXaHMYEeCKOTO BO3ICHCTBUS HA KOHTAKT.

[lpy HEoOXOOMMOCTM TYyCKa M OCTaHOBA J[BUTraTels U3
HECKOJIBKMX MECT IYCKOBblE€ KHONKH BKJIIOYAIOT MapajuledbHO, a
KHOIIKA OCTaHOBa IOCIieioBaTebHO. 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 IPUHATYH0O MAapKUpoBKYy. Bce aseMeHTs
COOTBETCTBYIOIIMX  arrmaparoB MW y3JI0B, BXOJJAIIMX B LOCIH
YIpaBJIeHHs, JOJKHBI 0003HAYATHCS TaK K€, KaK COOTBETCTBYIOIINE
anmnaparbl WIH y3Jbl CUIOBBIX lLienel. Eciau B cUI0BOM L€ UMEETCS
HECKOJIbKO COBCPIICHHO OAWHAKOBBIX allllapaToB, BbIMIOJIHAOIIUX
OJTMHAKOBBIE (PYHKIIUH, TO TOCTie OYKBEHHOTO OOO3HAYEHHS CIIpaBa
MIPOCTAaBJISIFOT TIOPSIKOBEIM HOMep ammapara. Hampumep, TerioBbie
peie, BBINMOJIHAIONIUE OJWHAKOBBLIC q)YHK]_II/II/I, HO BKIIFOUCHHBIC B
pasnuunbie (a3l 0003HavaT Tak: PT1, PT2.

Cxema HepesepCcusHO20o ynpasienus mpexgazHvim
ACUHXPOHHBIM — dJleKmpoosuzcamenem ¢  KOPOMKO3AMKHYMbIM
POMOPOM.
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[pu Brmrouenun kHomku KHIT  («llyck») kaTymika
MarautHoro myckarenst KJI monydaer nuranue nmo uenu: ¢asa C,
3amkHyTas kHomka KHC («Crtom»), kHomka KHII, 3aMkHYTBIN
koHTakT PT1, Ha KOTOpHII Bo3ACHCTBYIOT 00a TeroBkix pene PT1,
katymka KJI, mymeBoit mpoBoa. Takmm oOpa3oM, MarHHUTHBIHA
ITyCcKaTellb OKa3bIBaeTCs BKIFOUYEHHBIM Ha (pazHoe HampshxeHue 220
B, 3amkHyTCcs ero konTakTel KJI B cuioBoi 1enu u aBurarens M
noiay4uT nutanue. OTHOBPEMEHHO 3aMbIKaeTcsi OJOK-KOHTakT KJI,
myHTtupytomuii kHonky Kull, koTopas moxer OBITH OTHyILIEHA.
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 jammna JIC, koTopasi BKIFOYAETCsS OJIOK-KOHTaKTOM
KJI. lns 3ammTsl ceTH OT TOKOB KOPOTKOTO 3aMbIKaHHsl YCTaHOBIICH
ABTOMAaTUYECKUH BBIKIItOUaTeNb BA.

Ilopsinok BbINOHEHNS 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 MYCKOPEryJIUpPYOIIe
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/ieHMs1 pe3yJbTaTa: WHAMBUAyaJlbHAs
3amuTa paboThl CXeMbI (OTBETHI HA BOIPOCHI).
Kputepum ouenku:

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

—«XO0pomoy» - TEOPETUUECKOE M MPAKTHYECKOE COAEpIKaHUE
TEMBl OCBOCHO TIOJIHOCTBIO, 0€3 TpOoOenIoB, HEKOTOPHIE YMEHHUS
cOpMHPOBaHBl HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
yueOHbIE 3aJaHUSl  BBINIOJIHEHBI, HEKOTOPBIE BHIBI  3aJaHHI
BBITIOJTHEHBI C OIIMOKAMH.

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

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