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1 BBEJAEHUE

BaxHyl0o d4acThb TeOpeTHYecKOH H NpPOPECCHOHATBHONM MPAKTHUYECKOW TMOJATOTOBKU
00yYaroIuxcs COCTaBIAIOT IPAKTUYECKHUE U JTAOOPAaTOPHBIE 3aHATHS.

CocraB u copeprkaHue MPaKTHUECKUX U JIAOOPATOPHBIX 3aHATUIN HAIPABJICHBI HA PEAIN3ALUI0
denepanbHOr0 rocyJapCTBEHHOIO 00pa30oBaTEIbHOIO CTaHJapTa CpeJHEro MpoecCHOHATBLHOIO
oOpa3oBaHMUs.

Benymell augakTHUecKoW 1ENbI0 NPAKTUYECKUX 3aHATUH  sBiseTcst  (popMupoBaHHe
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHUH BBIIOJHATH OIPEAEICHHBIC JIeHCTBUS,
olepaluy, HEOOXOIUMBbIE B IOCIEAYIOIEM B NMPO()EeCCHOHAIBHOM NEATENbHOCTH) WM y4eOHBIX
MPAKTUYECKUX YMEHHI HEOOXOINMBIX B ITOCIEAYIOIEH YUeOHOH e TeIbHOCTH.

Benymell nunakTuueckod IeNbl0 JIAOOPATOPHBIX 3aHATUM SABISETCA SKCHEPUMEHTAIbHOE
MIOATBEP)K/IEHUE W IPOBEpPKa  CYLIECTBEHHBIX  TEOPETHMUECKUX  IIOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH ).

B coorBercTBUUM ¢ paboueii mporpammoii yueoHou auctumuuabl OIML[.03 «DnekrporexHuka
U 3JICKTPOHMKA» MPEyCMOTPEHO NPOBEIEHUE MPAKTUYECKUX U Ja00PAaTOPHBIX 3aHATHH.

B PE3YyIbTAaTC UX BBIIIOJIHCHN, 06yqa}01111/n71051 JOJIDKCH:

ymemp:

Y01.2 ananusupoBaTh 3ajady, BBIOMpATh U MCIOJIb30BaThb YMECTHbIE LU(POBBIE CPEACTBA,
HPUIIOKEHHS i PECYPChI [UIsl IOCTAHOBKU M PEILICHUS 33a49K\[IPOOIICMBI;

VY01.3 pa3znenarbs KOMIUIEKCHBIE 33JJa4l Ha M033]a4l; OTCIEKHUBATh IIPOLIECC UCTIOTHEHUS 3aad, C
MIOMOILBIO HU(PPOBBIX HHCTPYMEHTOB;

VY01.4 BeIABAATH U 2PPEKTUBHO UCKATH HHPOPMAITUIO, HEOOXOAUMYIO JUIS PEIICHHS 3391 1/
pOOJIEMBI;

VY01.6 onpenenuth HEOOXOIUMBIE PECYPCHI;

VY01.8 abcrparupoBaTbCs OT CTAHAAPTHBIX MOJENEH, IepecTpauBaTh CIOXKHUBIIHUECS CIIOCOOBI
pelieHus 3a1a4, BBIIBUTATh ANbTEPHATUBHBIC BApPHAHTHI JEHCTBUN C LENBbIO BHIPAOOTKH HOBBIX
ONITUMAJIbHBIX aJITOPUTMOB JIEHCTBHIA;

¥02.2 uckarp nnpopmanuio B cetu MIHTepHET, ¢ UCNOIb30BaHUEM (PHIBTPOB U KIIFOUEBBIX CJIOB;
VY02.5 oneHnBaTh AaHHBIE HAa JJOCTOBEPHOCTD;

¥02.6 oueHuBaTh NPAKTHUECKYID 3HAYMMOCTh PE3YJIbTATOB IOUCKA C IOMOIIBIO IM(PPOBBIX
UHCTPYMEHTOB;

¥ 03.2 craBuTh cebe 0Opa3oBaTeIbHBIE IIEJIN M0 BO3HUKAIOIINE )KH3HEHHBIC 3a/a4H;

V1. noip30BaThCs U3MEPUTEIBHBIMU ITPHOOpaMH;
V2. u3MepATh MapaMmeTphl JIEKTPUUECKUX LIeTell 31eKTpoodopy10BaHHs aBTOMOOMIIEH;
VY 3. npou3BoaUTh MOA00P IEMEHTOB JIEKTPUUECKHUX LENEeH U AIEKTPOHHBIX CXEM;

V4. cobmoaats Mepbl 6€30MacHOCTH MPH padoTe C ANMEKTPOOOOPYIOBAHUEM H IIEKTPUUECKUMHU
WHCTPYMEHTAMU;

ConeprkaHre MpakTHYECKUX U J1ab0paTOPHBIX 3aHATHI OPHEHTHPOBAHO HA MOArOTOBKY 00yJaromuxcs K
OCBOCHHIO IMPO(ECCHOHATBHOIO MOJYJsl MPOrpaMMbl MOATOTOBKU CIIEIMAIMCTOB CPEIHEro 3BeHa I0
CIIELIMATIBHOCTH Y OBJIA/ICHUIO HPOeCcCUOHAIbHBIMU KOMUEMEeHUUAMU:

IIK 2.1. - OcymecTBisATh TUArHOCTHUKY 3JIEKTPOOOOPYIOBaHMS M 3JIEKTPOHHBIX CHCTEM
aBTOMOOMJIEH;

[IK 2.2. - OcyuiecTBisTh TEXHUYECKOE O0OCIYKHBaHHUE AIIEKTPOOOOPYIOBAHUS U IEKTPOHHBIX
CHCTEM aBTOMOOMJIEH COTIIACHO TEXHOJIOTMYECKOM TOKYMEHTaluY,
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1K 2.3.- [IpoBOIUTH PEMOHT 3JIEKTPOOOOPYAOBAHHS U NEKTPOHHBIX CUCTEM aBTOMOOMIICH B
COOTBETCTBUH C TEXHOJIOTMYECKON TOKYMEHTALMEH.

A Taxxe GOPMHUPOBAHUIO 0OU{UX KOMPEMEHYUIL:

OK.01 - BeiOupares cmocoObl pemieHdss 3aaad  HpOoQecCHOHATBHON  JESITEIbHOCTH
NPUMEHUTEIBHO K Pa3INYHBIM KOHTEKCTaM ;
OK.02 - MHcrnonb3oBaTb COBpPEMEHHBIE CpPEICTBA IOUCKA, aHAIW3a W HHTEPIpPETAUuU

uHpopManud M HUHOOPMALMOHHBIE TEXHOJIOTUM JJis BBINOJHEHUSA 3a7ad MHpodecCHOHaIbHOU
JESTENbHOCTH. ;

OK.03 - [ImanupoBaTh M pPEaTM30BBIBATh COOCTBEHHOE MPO(PECCHOHAIBHOE M JIMYHOCTHOE
pa3BHUTHE, TPEANPUHUMATEIHCKYIO ICSITEILHOCTh B MpodeccHoHANbHOW cdepe, HCIOJIb30BaTh
3HAHUA 110 PUHAHCOBOI IPAMOTHOCTHU B PA3IMUHBIX )KMU3HEHHBIX CUTYALIHUSIX

Brinonnenue o0yyaronuxcs NpakTHYeCKUX U JIA0OpaTOPHBIX padoT Mo y4eOHOM TUCIUIIIIHE
« OTIILL.03 DnexkTpoTeXHUKA U JIEKTPOHUKA) HAIMPABIECHO Ha:

- 0bobwenue, cucmemamuzayuio, yenyojeHue, 3axKpenjieHue, pazsumue u O0emaru3ayuro
NOTYYEHHBIX MeOpemUecKUx 3HAHUll N0 KOHKPEMHbIM memMam Y4eOHoU OUCYUNTUHDL,

- ¢opmuposanue ymeHull NpPUMEHAMb NOJYYEHHble 3HAHUL HA NPAKmMuKe, peanu3ayuro
eOUHCMEa UHMENIEKMYANbHOU U NPAKMUYEeCKOU 0esimelbHOCmU,

- Qopmuposanue u pazeumue YMeHUul. HaAONOOAMb, CPABHUBAMb, CONOCMABIAMD,
aHanuuposams, 0elamsv 6blB00bl U 0000WeHUs, CAMOCMOSAMENbHO 8eCMU  UCCIe008aAHUS,
NONb308aMbCS PA3NUYHBIMU NPUEMAMU USMEPEHULL, 0QOpMIAMb pe3yibmamsl 6 8ude maobauy, cxem,
epaghuros;

- npuobpemenue HaB8bIKO8 pabomvl ¢ paA3IUUHLIMU NPUOOPAMU, ANNAPAMYPOU, YCINAHOBKAMU U
OpyeUMU MEeXHUYECKUMU CPeOCmEamu OJisk NPOBeOeHUs. ONbIMO8;

- pazeumue UHMELIEKMYANIbHbIX YMEeHUll ) 0yOyuux Cneyualucmos: aHaiumu4eckus,
NPOEKMUPOBOUHBIX, KOHCIMPYKMUBHBIX U OP.;

- 8LIPAOOMKY NpU peuieHUuU NOCMABIEHHbIX 3A0ay NPOPECCUOHANILHO 3HAYUMbBIX KA4ecms,
MAKUX KaKk camocmosmenbHOCHb, OMEEnCMEeHHOCHb, MOYHOCMb, MEOPYUECKas UHUYUAMUEA.

[pakTyeckue 1 1a0OpaTOpPHBIE 3aHATHS MPOBOJSTCS TOCIE COOTBETCTBYIOIICH TEMBI, KOTOpas
o0ecrieunBaeT HATMYME 3HAHUM, HEOOXOIMMBIX JUIS €€ BBITTOJTHCHYIS.



2METOAUYECKUE YKA3AHUSA

Tema 1.2.
JJleKTPpUYeCKHe el MOCTOSTHHOT0 TOKA.

JlaGopaTopHoe 3ansitue Ne 1
Opranusanuonnbie Bonpocskl M Th npu npoBenennu 1a60paTopHbIX padoT.

Heab: M3yuenuwe mpaBui BHYTPEHHErO pacropsika M TEXHUKA O€30MacHOCTH IpU
BBITIOJTHEHUH JTA0OPATOPHBIX padboT

Beinosinus padory, Bel Oyaere:
ymemb:
V1. no1p30BaThCs U3MEPUTEIBHBIMU ITPHOOpaMH;

V2. u3MepATh napaMeTpbl JEKTPUUECKUX LENel 31eKTpoo0opy10BaHUsl aBTOMOOMIIEH;
VY 3. npou3BoaUTh NOA00P IEMEHTOB JIEKTPUUECKHUX LENEH U AIEKTPOHHBIX CXEM;

V4. cobmoath Mepbl 6€30MaCHOCTH MPHU padboTe C IIEKTPOOOOPYAOBAHUEM U IIIEKTPUIECKIUMHU
WHCTPYMEHTAMH;

MarepuajibHoe obecneyeHue:

UHCTPYKLUs K JlabopaTopHOM paboTe, NpaBujla BHYTPEHHEIO pacHoOpsiika U TEXHUKU
0€30MaCHOCTH TIPU BBIIOJIHEHUH JTa00PaTOPHBIX padoT.

XKYpHaJ [0 TeXHUKE O€30I1aCHOCTH

3aganue: 1. 03HAKOMUTHCS C BOIPOCAMU TEXHUKU OE€30MaCHOCTH.

Kparkue teopermyeckmue cpeaeHusi: JlabopaTopHble pabOThl B Tpynmax NPOBOAATCS B
COOTBETCTBHHM C pACIUCAHWEM Y4YeOHBIX 3aHATHH B KOJUICIDKE W B TEUCHHE OIPEICICHHOTO
BpeMmeHu. [loaToMy /U1 BBIOSTHEHUS JTa0OPAaTOPHBIX pabOT CTYAEHT JIOJKEH PYKOBOJACTBOBATHCS
CIIEAYIOIIMMU TIOJOKECHUSIMU:

1.nmpenBapuTENbHO 03HAKOMUTHCS C rPah)uKOM BBIIOIHEHUS JJAOOPATOPHBIX padoT;

2.BHUMATEIBHO O3HAKOMHUTHCS C OMHCAHHWEM COOTBETCTBYIOIIEH NabopaTOopHOW paboThl U
YCTAaHOBUTH, B YEM COCTOMT OCHOBHAsI LIEJIb U 3a/1a4a 3TOH paboThl;

3.110 JIGKIMOHHOMY KypCy M COOTBETCTBYIOUIMM JIUTEPATYPHBIM HMCTOYHUKAM H3YYHTh
TEOPETUYECKYIO YacCTh, OTHOCSIYIOCS K JaHHOM JabopaTopHOil padoTe;

4.10 mnpoBeAeHUs  JlabopaTOpHOW  pabOThl  MOATOTOBUTH B  paboued  TeTpaau
COOTBETCTBYIOIIME CXEMbI, TAOJIULIbI HAOIIOACHUN U pacdeTHbIE POPMYJIBL;

5.HEMOArOTOBJIIEHHBIE K padoTe CTYACHTHl K BBINOJHEHHIO JIaOOpaTopHOW paldoThl He
JOIYCKArOTCS.

IMopsinok BHINOJTHEHHUS PAOOTHI:

YcnenHoe BhIMOMHEHUE Ta00PAaTOPHBIX PabOT MOXKET OBITh JOCTUTHYTO B TOM Cllydae, €Cliu
HKCIIEPUMEHTATOP OTYETIIMBO TPEJICTABISACT ceOe IeNb IKCIIEPHUMEHTa U OKUIaeMbIe pe3yJbTaThl,
MO3TOMY BaKHBIM YCIOBHEM OOCTOSATEIHHOCTH MPOBOJUMBIX HCCIEIOBAHUH SBIISETCS TIATENbHAS
MOATOTOBKA K JabopaTtopHoi paborte. I[lpm 3TOM HEOOXOAUMO COONIIOACHHUE CIIETYIOIINX
TpeOOBaHUIA.

1. Ilepen cOOpKOHM DIEKTPUYECKOW I CTYASHTHI JIOJDKHBI  TPEIBAPUTEIHHO
O3HAKOMHUTBCSI C DIEKTPUYECKHM O0OpyJOBaHHWEM M €ro HOMUHAJIbHBIMU JaHHBIMH, a TaKXKe C



HU3MCPUTCIIbHBIMU HpI/I60paMI/I, npeaHa3Hau4CHHbIMU JJIA MPOBCACHUA COOTBGTCTBYIOH_ICI\/’I
nabopaTopHON pabOTHI.

2. COopKy 3IEKTPUYECKOH e HEOOXOIMMO TIPOU3BOANTh B TOYHOM COOTBETCTBHUH C
3agaHueM. llenecooOpa3Ho BHayajge COEQMHMTH BCE DJIEMEHThl LENH, BKJIKOYaeMble
IIOCJIEZI0BATENbHO, A 3aT€M — MapaJJIENIbHO. DJEKTPUUYECKUE LENH, BKIYAEMbIE HapalieiabHO,
PEKOMEHAYETCs COEUHSTh IIPOBOJIAMH JPYroro LBeTa.

3. [Tocne oxkoH4aHusi COOPKM 3JEKTPUYECKask LIEIb JOJDKHA OBITh HpeAbsBIeHA IS
IIpOBEpKH. BKII04aTh 11enb 1o/ HapsKEHHUEM MOYKHO TOJIBKO € pa3pelleHMs TpernoiaBaTels.

4. 3anuch MokazaHUi BceX MPUOOPOB B MPOIECCE BHITIOIHEHUS TaO0paTOPHOI paboThI
ClleyeT MPOU3BOAUTH 110 BO3MOXKHOCTH OJTHOBPEMEHHO U OBICTPO.

o. PesynbTaThl U3MEpEeHMIA 3aHOCATCS CTYIEHTOM B CBOIO PabOUyIO TETpab.

6. Ilocne BbIMONHEHUS OTAEIBHOIO 3Tamna jJabopaTOpHOM paboThI pe3yabTaThl OIbITA

BMECTE C MPOCTEHIIMMHU KOHTPOJBHBIMU  pacue€TaMu MPEAbSBIAIOTCS A MPOBEPKU
IIPEIOIaBaTEeNIO 10 pa300PKH JIEKTPUIECKOM LIeIH.

1. Paz0upath 37EKTpUYECKYIO ILIEMb, a TaKXKe MEPEeXOJUTh K COOpPKE HOBOW MOXKHO
TOJILKO T10 Pa3pEHICHHIO MPETI01aBaTellsl.

8. [Tocne oxoHvanusi paboOTHI B J1abOpaTopuu padboyee MEeCTO JTOJKHO OBITh MPUBEICHO
B TIOPSIJIOK.

IIpaBuiia BHYTPEHHEro pacnopsiika M TeXHHUKH 0€30MacHOCTH NPH BbINOJHEHUH
Ja00paToOpHBIX padboT

[Ipu pabGote B mabopaToOpuH SJCKTPOTEXHUKH W AJIEKTPOHUKU BO HM30€kKaHHWE HECUACTHBIX
CllyyaeB, a TaKXe MPEkKAEBPEMEHHOI0 BBIXOJA W3 CTPOs NPUOOPOB M 3IEKTPOOOOPYIOBAHUS
CTY/ICHT IIPH BBIIIOJHEHUU Ja00OPAaTOPHBIX pabOT JAOIDKEH CTPOTO BBHIOJIHSATH CISAYIOIINE MTPaBHiIa
BHYTPEHHEI0 pacopsi/ika U TEXHUKH 0€30MacCHOCTH:

1. npuctynas B naGoparopuu K paldoTe, CTYAEHT JOJKEH O3HAKOMUTBHCS C IpaBUIIaMU
BHYTPEHHEI0 pacrnopsi/ika U TEXHUKH O€30M1aCHOCTH;

2. Tociie 03HAKOMJICHHSI C TIpaBUJIaMU BHYTPEHHETO PAcIopsiKa U MHCTPYKTaXa 10 TEXHUKE
0€30MaCHOCTH CTY/AEHT JI0JKEH PaclucaTbcs B COOTBETCTBYIOILIEM KypHAJIE;

3. mpu pabore B mabOpaTOPHH KAaTETOPHUYECKH 3alpenIaeTcsl MPUHOCUTh C COOOM Bemu U
MPEIMETHI, 3arpoOMOXKJarolIe padounue MecTa, CIIOCOOCTBYIOIME CO3JaHHMIO YCIOBHM, MOTYIIMX
MIPUBECTH K HAPYIICHUIO TPABUII TEXHUKH 0€30IIaCHOCTH;

4. B nabopaTopuu 3alpeniaercs TI'POMKO pas3roBapuBaTh, IMOKUAATh pabodyne MecTa HU
MEPEXOANTH OT OJJHOTO CTEHA K JPyroMY;

5. mpuctynas K paboTe B 1a0opaTopuu, CTy/IeHUeCKas TpyIa JeJIUTCs Ha OpUrajsl, KOTOpble
3aTeM paclpeeNsIroTCs o J1a00paTOpHBIM CTEHIaM;

6. cOOpKYy DIEKTpUYECKOHM Ienu TMPOU3BOAAT  COEIMHUTEIbHBIMH IPOBOAAMHU  IpHU
BBIKJIIFOUEHHOM HANpsHKCHUW MUTAHUS B CTPOTOM COOTBETCTBHU CO CXEMOW, MPEICTABICHHOH B
MHCTPYKLIMU, oOecreunBasi MpH 3TOM HAJAEXKHOCTh IEKTPUUYECKUX KOHTAKTOB BCEX Pa3zbeMHBIX
COEeIMHEHNH;

7. mpucTynast K cOOpKe 3JIeKTPUUECKOH Lemu, He00X0AUMO YOEIUThCS B TOM, UYTO K CTEHIY
HE TTO/IaHO HATPSDKEHHE;

8. mpu cOopKe AIEKTPUYECKON LEeNH HEOOXOJUMO CIEAUTH 3a TeM, YTOObI COEIMHUTENbHBIC
MIPOBO/JIA HE TIEPErHOANCh U HE CKPYUUBAIUCH TIETIISIMHL.

9. mpubopsl U 3NEKTPOOOOPYJOBAHUE PACCTABISAIOTCS TaK, 4YTOOBl OBUIO yAOOHO HMMHU
MOJTb30BAThCS;

10. coOpaHHas ANEKTPUUYECKas IeNb MPEAbSIBISIECTCS I TPOBEPKU MPETOAABATEIIO;

11. BKJTFOUEHUE DJICKTPUUECKON IEMU TOJT HATPsKEHUE (TOCTIe MPOBEPKH) TTPOU3BOIUTCS
TOJILKO C pa3pelieHus U B IPUCYTCTBUH MPETIOaBaTeNs;

12. npu  OOHAapY)KEHUHM HEUCTPABHOCTEH B  JJIEKTPUYECKON Ienu  HeoOXOauMO
HEMEJIEHHO OTKJIIOYHTH €€ OT MUTAIOIIECH CeTH U TOJOKUTh 00 TOM MPEToaaBaTeio;

13. MEPEKIIIOUCHNUST U HWCIIPABJICHUS B COOpPAaHHOM JJIGKTPHUYECKOW MMM pa3perraeTcst
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MIPOU3BOIUTH TOJIBKO MPH OTKITIOUEHHOM HAIPSKEHUH MTUTAHUS;

14.  zampemaercsi MpHKacaTbCsl NaJbllaMU, KapaHAalllaMd W JIPYTMMH TpeAMETaMu K
OTOJICHHBIM TOKOBEIYIIMM YaCTSIM 3JIEKTPUUECKOM LENH, HaXOAAIIMMCS TI0J] HallPSDKCHUEM;

15. mpu paboTte ¢ KOHAECHCATOpaMU CIEAYET MOMHHTb, YTO HA UX 3a)KUMaX, OTKIIOYCHHBIX OT
CeTH, HEKOTOPOE BPEMsI COXPAHSAETCS dIEKTPUUECKUNA 3apsijl, MOTYIIIMNA OBITh IPUYMHON MOPaKEHUS
ANEKTPUYECKUM TOKOM;

16. mpu oOHapyXeHHHM TOBPESXKIACHUN 3JIEKTPUUECKOT0 OOOpYJIOBaHUS U TNPUOOPOB
CTeHJIa, a TaKXKe IpU MOSIBICHUU JbIMA, CIEUU(UUYECKOro 3amaxa WIM HUCKPEHUS HEoO0XOAUMO
HEMEJICHHO BBIKIIOUUTH HAPSHKCHUE MUTAHUS CTEH/Ia U U3BECTUTH 00 3TOM MperoiaBaTers;

17. MOCJI€ BBIMIOJHEHUST JabopaTOpHON PabOThI HEOOXOIUMO BBIKIIOYUTH HAIPSHKCHUE
MUTAHUS CTEHJa, pa30o0paTh UCCIEIyeMYIO JEKTPUUYECKYIO IeTlb U MPUBECTH B MOPAIOK padouee
MECTO;

18. B cinyuyae TOpaKCHHsSI YEJIOBEKAa DJIEKTPUYCCKUM TOKOM HEOOXOJMMO HEMEIJICHHO
00ECTOYNTH CTEH/I, BBIKIIFOYMB HANIPSDKECHUE TUTAHUS;
19. MIPU TIOTEPE CO3HAHUS M OCTAHOBKE JBIXaHHS HEOOXOAMMO HEMEIJICHHO OCBOOOIUTH

MOCTPAJIABIIEr0 OT CTECHSIOIIEH €ro OJCKIbl U JENaTh MCKYCCTBCHHOE JbIXaHHE J0 MPHOBITHS
Bpaua.

dopma mnpeiacTaBlieHHsl pe3yJbTara: 3amuch B OkypHaie 1o Tb; odopmieHue
naboparopHoit paboTher Ne 1.

Kpurtepun ounenku:

—«OTIMYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJIep:KaHHue TeMbl OCBOEHO MOJHOCTHIO, 0€3
po06esioB, yMeHusi chOPMUPOBAHBI, BCE MPETYCMOTPEHHbIE TEMOIl yueOHbIE 3a/1aHus BBITIOJIHEHBI,
KAaueCTBO HX BBIIOJIHEHHUS OLIECHEHO BBICOKO.

—«XO0pOoII0» - TEOPETHUECKOE M MPAKTUYECKOE COAEPKAHUE TEMbl OCBOCHO MOJIHOCTHIO, 0€3
po0esIoB, HEKOTOpble yMEHHs c(OpMHpPOBaHBI HEAOCTATOYHO, BCE IPEILYCMOTPEHHBIE TEMOMU
yueOHbIe 3aJJaHHsI BBITIOJIHEHBI, HEKOTOPBIE BUJIBI 3a/IaHUH BBIMOJHEHBI C OIUOKaMHU.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE M IPAKTHUECKOE COJIEpPKaHUE TEMbl OCBOEHO
YaCTUYHO, HO MPOOENIbI HEe HOCAT CYIIECTBEHHOI'O XapaKTepa, HEOOXOIUMBbIE YMEHHUs palbOoThI C
OCBOEHHBIM MAaTE€pPHAIOM B OCHOBHOM C(HOPMHPOBaHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOU
y4eOHBIX 3aJJaHUI BBIIIOJHEHO, HEKOTOPBIE U3 BHINIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKU.

—«HeynoBi1eTBOPUTENBHO» - TEOPETHUECKOE U TNPAKTUYECKOE COAECp)KAHHE TEMBbl  HE
OCBOEHO, HEOOXOJUMbIe YMEHHUsI He C(HOPMHUPOBAHBI, BBHIIOJHEHHBIC yUEOHbBIE 3a/JaHUS COJEPKAT
rpyOble OIIHOKH.

JlaGopaTopHoe 3ansiTue Ne 2
N3yuenne coenmHeHnii pe3ncTopoB U NpoBepka 3akoHoB OMa u Kupxroda

Ienn: onbiTHas NpoBEpKa COOTHOLIEHUH 3JIEKTPUUECKUX BEJIMYMH IIPH MOCIEI0BATEIBHOM U
napajuieIbHOM COEIMHEHNU TPUEMHUKOB JIEKTPUYECKON SHEPTUU

Beinosnus patdory, Bel Oyaere:

ymembp:
V1. nonb30BaTbcsa U3MEPUTENBHBIMU IPUOOPAMH;

V2. u3MepsaTh mapamMeTphl AIEKTPUIECKUX IETICH 3JIeKTPO0oOOpY0BaHUSI aBTOMOOHIICH;
V3. npou3BoIUTh MOAOOP PIEMEHTOB MIEKTPUUECCKUX IETIEH W SJIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 0€30MacCHOCTH MPHU padboTe C AIEKTPOOOOPYAOBAHUEM U SIEKTPUUECKUMHU
MHCTPYMEHTaMU;

MarepunanbHoe obecrnieyeHue:



Hcrtounuk mocTossHHOro Toka Ha 250 B; smekrpomsMepurenbHble TPUOOPHI; JIAMITOBBIN
peocTaT; COeqUHUTEIbHBIE TPOBOA.

3aganme: 1. mpoBepka OCHOBHBIX COOTHOLIEHUH MEXAYy TOKOM, HANpsSIKEHUEM U
COIIPOTHBIICHUEM IIPH IIOCIEI0BATEIIEHOM U NTAPAJIJICIIBHOM COSAMHEHUH dJIEKTPOIPUEMHUKOB.

Kparkue Teopernyeckue cBeieHUS:

1. omyck k paboTe: BXOJAHOM KOHTPOJIb B BUJIE (PPOHTAIILHOTO ONpoca:

- KaKO€ COEIMHEHNE HAa3bIBAIOT I10CJIE10BATENbHBIM?

- 3aKk0H OMa U1 yJacTKa Lenu

- Kak ompexaemsiercs oOlee COMPOTHUBICHHE LENU C IOCIEJOBATEIbHBIM COEAUHEHUEM
3J1€MEHTOB?

- KaKO€ COEIMHEHNE Ha3bIBAeTCA MapaljIeIbHbIM?

- (hopmynupoBka nepBoro 3akoH Kupxroda s ysna

- YTO HA3bIBAETCS Y3JIOM, BETBbIO, KOHTYPOM?

- OCHOBHBIC COOTHOIUEHUS MEXAY TOKOM, HAIPSHKCHHEM W  CONPOTHBIICHHEM IIPU
MapaJuIeIbHOM U IIOCIEN0BATEIIBHOM COEIUHEHNN.

2. COopKa 3JIEKTPUUYECKHX CXEM.

Ilopsinok BbINOJHEHHS PadOTHI:

1. O3nakoMuThcst co cxemoM (puc.l) mociaenoBaTeabHOIO COEAMHEHHS U IPOBEPUTH
MIPaBUWJIbHOCTb COEIMHEHUS.

2. C paszpelieHus npenojaBaress BKIIOYHUTh B CETh, U YCTAaHOBUTH 3a/laHHOE HANPSIKEHHUE,
KOTOpPO€ BO BpEMsI OIBITa MOJIJEPKUBAETCS MOCTOSIHHBIM. [lojKkirodast BOJIBTMETP (I1OOYEPETHO)
napajyieNIbHO KaXJIOMy NPUEMHMKY, M3MepuTh najaeHue HampspkeHuit Ui, Uz, Us. Ilokazanus
amIiepMeTpa U BOJIbTMETPA 3aHECTH B Tabnuiry
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PI/ICYHOK 1. Cxema MMoCJICA0OBATCIABHOT'O COCANHCHUA HpI/IéMHI/IKOB

Tabmuna 1. [locnenoBaTenbHOE COEAMHEHHUE ANEKTPOIPUEMHUKOB

N3mepeHo Brrancieno
le |1U|U U |Ups| R |R |R3 |Rs|P [P |P |Ps
iig 1 2 3 iig it 1 2 3 Jiig
A B |B|B |B OMm |[OMm |OM |OM |B |B |B | Bt
T [T |T

3. IIpousBectr BeranciacHus. CpaBHUATH Pe3y/IbTAThl TIOTYYCHHBIX JIAHHBIX.

4. Cnenatp BbIBOJA. O3HAKOMUTBCS CO CXEMOU MapallIeIbHOTO COSIWHEHUs MPUEMHUKOB (pHC.2).
Co0path cxeMy, TPOBEPUTH MPABHILHOCTD BKIIFOUCHHS.

5.C paspenieHus pyKOBOAHUTENS BKIIFOUUTh CXEMY, YCTAaHOBUTH HanpspkeHue. [loouepenno BKIovas
KaKJI0€ U3 CONPOTUBIICHUH U3MEPUTh TOK BeTBel. [TokazaHus ammepMeTpa U BOJBTMETPA 3aHECTH
B Tabmuiry.2.
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Pucynok 2.Cxema napajijieIbHOro COeAUHEHUs MIPUEMHUKOB

Tabnuia 2.Cxema napajieIbHOTO COSTMHEHUS PUEMHHUKOB

N3mepeHo Brraucneno
U | It [l2 |13 |les |[Rit |R2 |[R3 |Res [P |P |P [Py
il 1 . 1 2 3 Jii
B A|lA|A A OMm |OM [OMm |OMm |B |B |B | Bt
T |T |T

6.IIpousBectu BerunciaeHus. CpaBHUTH pe3yabTaThl MOTYyUYEHHBIX JIAHHBIX.
7.CnenaTh BBIBOI

®dopma npeacraBjieHus pe3yabTara:

COCTaBJICHHE OTYETa M OTBETHI HA KOHTPOJIbHBIE BONIPOCHI MPU 3aIIUTE:

B uem cxozctBO M paznuure 3akoHa OMa /1S yyacTKa el U Bcel Lenu?

[Touemy nns ompenenenuss D/IC UCTOUYHMKA TOKa C MOMOIUIbIO BOJBTMETPAa HEOOXOIUMO
Pa30MKHYTH LIETb?

UYro ¢usnuecku BoipaxaeT nepBblid 3akoH Kupxroda?

Cdopmynuposats BTopoii 3akoH Kupxroda, 3amucars ero B MaTeMaTuueckon opme.

MoxeT 71 CONpOTUBJIEHUE YYacTKa JBYX MapajuleJbHO COEAMHEHHBIX MPOBOJHUKOB OBITH
0oJb11e (MEHbIIIE) JII000ro U3 HUX?

Kputepun onenkmn:

—«OTIUYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJEpkKAHUE TEMbl OCBOEHO IMOJIHOCTHIO, 0€3
po06eioB, yMeHHsI COPMUPOBAHBI, BCE MPETYCMOTPEHHbIE TEMOI yueOHbIE 3a/laHus BBIITOJIHEHBI,
KaueCTBO MX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETHUECKOE U MPAKTUUYECKOE CO/AEpPKAaHUE TEMbl OCBOEHO IOJHOCTHIO, O€3
po0esioB, HEKOTOpble yMeHHs Cc(HOpMHpPOBaHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOMU
yueOHbIe 3a]JaHUs BBIITOJIHEHBI, HEKOTOPBIE BUJIBI 3a/IaHUI BHITIOTHEHBI C OITMOKAMH.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE M IPAKTHUECKOE COJIep’KaHUE TEMbl OCBOEHO
YaCTUYHO, HO MPOOENbI HEe HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOIWMBbIE YMEHHUS palbOThI C
OCBOEHHBIM MAaTE€pPUAIIOM B OCHOBHOM C(HOPMHPOBaAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 3aJJaHHI BBITOJHEHO, HEKOTOPHIE U3 BHITIOJHEHHBIX 33/IaHUN COJIEPKaT OLIUOKU.

—«HeynoBieTBOpUTENBHO» - TEOPETHUUECKOE U TNPAKTUYECKOE COAEp)KAaHHE TEMbl  HE
OCBOEHO, HEOOXOUMbIE YMEHHUsI He C(HOPMHUPOBAHBI, BBHIIIOJHEHHBIC yUEOHbBIE 3a/JaHUS COJEPKAT
rpyOblie OIIMOKH.

IIpakTuyeckoe 3ansaTue Ne 1
Pacuer 3JjiekTpuYecKuX Hemnei moCTosIHHOI0 TOKA

Heab: HayduTbest IpOU3BOAUTH PACUYET DIEKTPUUECKUX LEIEH .
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Bbinosinus padory, Bel Oyaere:
ymemp:
V1. n01p30BaTHCS U3MEPUTEIHHBIMH ITPHOOpaAMH;

V2. u3mMepsATh napaMeTpbl JJIEKTPUUECKHUX LENeil 3J1eKTpo0OO0pyA0BaHNS aBTOMOOUIICH;
V3. npou3BOaUTH MOJ00P FIEMEHTOB JIEKTPUUECKHX IENEeH U AIEKTPOHHBIX CXEM;

V4. cobmogath Mepbl 0€30MACHOCTH MPHU padOTE C FIEKTPOOOOPYAOBAHUEM U SIEKTPUICCKUMHU
MHCTPYMEHTaMU;

MarepuanbHoe obecnedeHue: KapTouku WHIMBHIYaTbHOTO 3a/laHUs, METOIMYCCKHE
yKa3aHUs

3aganmue:

1 . Ilens MOCTOSIHHOTO TOKA CO CMEIIAaHHBIM COSAMHEHUEM COCTOMT M3 YEThIPEX Pe3UCTOpoB. B
3aBUCUMOCTH OT BapuaHTa 3a/laHbl: cxemMa Lenu (10 HOMepy pHCYHKa, MpuiIokeHue 1),
conpotuBiieHus pe3uctopoB R, Ry ,R3 Ry, Hanpspkenne U, Tok | mnu momtHocTs P Beel mernu.

Onpenenutsh: 1) 3KBUBAICHTHOE CONMPOTUBICHHUE HEMU R, 2) TOKH, TPOXOASIINE Yepe3
Kaknpii pesuctop li, lo, I3, |4 Pemenne 3amaun nmpoBepuTh, MPUMEHUB TMEPBBIA 3akoH Kupxroda.
JlaHHbIE 17151 CBOETO BapuaHTa B3ATh U3 TadmuIe 1.1.

Ta6muma 1.1 BapuanTsl 3aannii

Homep Homep Ri, OM R, ,OMm Rs3, OMm R4, Om u, I, P,
BapHaHTa PHCYHKA

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 120BTt
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 200BTt
16 16 30 6 60 30 100B
17 17 3 15 20 40 4A
18 18 30 20 3 5 320Bt
19 19 7 3 72 90 150BT
20 20 15 90 10 5 4A
21 1 15 20 40 3 100BT
22 2 10 90 6 60 120B
23 3 20 10 2 5 20A
24 4 7 60 15 4 90BT
25 5 25 15 10 12 120B
26 6 2 3 1 3 25A




27 7 12 4 4 2 200Bt
28 8 40 20 25 5 40B
29 9 3 10 30 20 3A
30 10 10 2 40 10 80BT

KpaTkue Teoperuueckue cBeieHusi: Pemienue nanHo 3amauu TpeOyeT 3HAHUS OCHOBHBIX
3aKOHOB TIOCTOSIHHOTO TOKAa, TMPOU3BOIHBIX (DOPMYJI ITHX 3aKOHOB M YMEHHUS MX MPUMEHSTH IS
pacuera 3JIeKTPUYECKHUX IIeMei O CMEUIaHHBIM COETUHEHUEM PE3UCTOPOB.

IMopsinok BeImoTHeHHUs1 padoThl: [lepen penieHreM 3a1aun CBOEro BapuaHTa PEeKOMEHYeTCs
elIe pa3 03HAKOMUTHCS C PEIICHUEM ITpUMEpPa

Meroauky W TOCIIE€NOBATEIBHOCTh JACUCTBUN MpHU
PELICHUH 33]1a4 CO CMELIAHHBIM COCIMHEHUEM PE3UCTOPOB
paccMOTpHM B 00IIIEM BH/JIE HA KOHKPETHOM IPUMEDE.

1. BommceiBaeM ycinoBHE 3aa4yd  (CoJep)KaHue
yCIOBUM 3alad BBIUCHIBATH NMPUMEHHUTENBHO K CBOEMY
BapHUaHTYy).

VcnoBue 3amaum. lLlemb IOCTOSIHHOTO TOKa CO
CMEIIAHHBIM  COCAMHEHHEM  COCTOMT M3  YeThIpex
pesucrtopoMm. 3amaHbl cxema nenu (puc. 1), 3HaueHUs
COIIPOTHBIICHUH PE3UCTOPOB:

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

Onpenenursb:

SKBUBAJICHTHOE COMPOTHUBJICHUE enu RoK, 2) TOKH, MPOXOAIIME Yepe3 KaKIbIil pe3ucTop.
Pemrenue 3amaun npoBepuTh, MPUMEHUB MEPBHIN 3ak0H Kupxroda.

BreinuceiBaeM U3 yCIOBUM TO, YTO JIaHO U HYXHO OINPEIEIUTh B BUIE OyKBEHHBIX
0003HaYEHHH U YHCIIOBLIX 3HAYEHUH.

[Iponymaem mmaH (TIOPSAIOK) pEIICHHs, MOAOUpas MNpPU HEOOXOJUMOCTH CIPABOYHBIN
Matepuai. B Haiem ciydae mpuHUMaeM TaKo# MOPsIIOK PelIeHus:
1) HAXOJIMM SKBHUBAJIIEHTHOE COTIPOTUBJICHUE IIETIN
R,« = R12 + R34, 20e R12 = R1* Ry/(R1 + Ry) — napannenvnoe coeounenue,
R34= R3 + R4 — nocnedosamenvroe coeounenue;
2) o6o3HaunM TOkH l1,15,13,14 Ha (puc. 1) cTpenkaMu 1 onpeAeauM UX 3HaYeHUS U3 HOPMYIIbI
MOIITHOCTH:

P= I2-R3K—> = \/TR% ; 12=14=1 ,TaKk xak npu NoCnen0BaTEILHOM COSTUHEHUN OHU OJHU

" TC XKE, a = U12/R1; L= Ulz/Rz, 20e Ui = 1R1»

4. Brimonasiem pemienue, He 3a0bIBasi HyMEpPOBaTh M KPATKO OMHCHIBAThH JICUCTBUSI.
VIMeHHO Tak pelieHbl BCe TUIIOBBIC TPUMEPHI TOCOOUSI.

OtTcyTcTBHME MHCHMEHHBIX TOSICHEHW JEWCTBUM MNPUBOAUT K HEMOJHOMY ITOHUMAaHUIO
pelieHus 3a1a4, ObICTPO 3a0BIBACTCA.

S.. BoimonHsieM mpoBepky pelleHHs  CIeNyIOIIMMH  crnoco0aMu: a) JIOTUYHOCTh
MOJIyYEHHUsI TaKOro pe3ylibrara; 0) mpoBepka pe3yabTaTOB C MPUMEHEHHEM IEePBOrO M BTOPOTO
3akona Kupxroda.

OOBSACHIUM HEKOTOPBIE CITOCOOBI TPOBEPKHU PE3YIBTATOB PEIICHUSI.

[Tpumenenue nepsoro 3akona Kupxroda.

dopMynupoBKa 3aKoHa: anredpandeckas CyMMa TOKOB B Y3JIOBOW TOYKE paBHA HYIIO.
MaremMarnueckast 3aruch Il y3J1a O CXeMbI [IeTTH PUCYHOK 1:

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

[Ipumenenue Broporo 3akoHa Kupxroda.
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dopMyTHpOBKA 3aKOHA: BO BCSAKOM 3aMKHYTOM KOHTYpEe OSJEKTPHUYECKOH  IenH
anreopandeckas cymma JJIC Y E paBHa anreOpamveckoil cymMMme majaeHuid HanpspkeHuid » 'R Ha
OTJICTBHBIX COMPOTHBIICHUSX 3TOTO KOHTYDA.

B 3amkayrom koHType (puc. 1) mpmioxenHoe Hampspbkenue U (amamormuyno DJIC mpu
BHYTPEHHEM COINPOTUBIICHUU UCTOYHHUKA TOKA, PABHOM HYJIIO) M MAJCHUS HAMPSKCHUS

Uio=1"Ri; Us=1'R3u Us= IRy

OO0x0/s1 KOHTYp IO HAIPABJICHUIO TOKA (B JIAHHOM CJIydae IO 4acOBOH CTpEJIKE), COCTaBUM
ypaBHEHHE 10 BTOpoMy 3akoHy Kupxroda:

U=U+Us+ Uy

ITogcuer OGamanca wmomHOocTH. OOIIas MOITHOCTh IIEMM paBHA CYMME MOIIHOCTEH Ha
OTJICTBHBIX PE3UCTOPAX.

Jlst cxemsl nienu (puc. 1) P = P+ P, + P3 + Py Tak kKak P = 1°R wnu

P=U’R, mo P=14R;+ IRy + %3R3 + IRy wiu

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

Eciu mpoBepky pemieHus: MPOBOAWTH ITyTEeM CpPaBHEHUS PE3YJIbTATOB PEIICHHS JPYTUMHU
crocobaMu, TO B JaHHOM cllydae BMECTO OIpe/eieHus ToKa u3 GopMyisl P = I%RoKk MOXKHO GBUIO
HalTU HaIPsDKEHUE

U=,PR, usP=U%R,.
a3areMm | = U/R,, mo popmyie 3akona Oma.
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ITpumep 1. Ha pucynke 2 m3o0paxeHa 3JeKTpUYecKasi IeNb CO CMEIIAHHBIM COCTUHEHUEM
pe3ucTopoB. M3BeCTHBI 3HAUCHUSI CONTPOTHBICHHUH pe3ucTopoB R1 = 3 Om, Ry= 10 Om, R3 = 15 Om,
Rs = I Owm, nanpsoxkenue U = [/0 B u Bpems pabotsl nenu t= /0 y. Onpenenuts TOKH,
MPOXOASAIIKE yepe3 Kak bl pe3uctop ly,12,13,14,

O0IIyr0 MOIIHOCTh e P u

A,
——3 R, Rox pacxon suepruu W.
—— E —
I=!' E-_I" el
+ =1, 1= 11
R +
v R, _,[]
v
= Ry =0
& -
Pue. 2 Puc.’3 Pue. 4

Pemenue 1. O603HaUUM CTpeNKaMH TOKH, IPOXOJAIINE Yepe3 KaKIbli PE3UCTOP C YUETOM HX
HarpasJeHus (CM. puc. 2).

2. OmpenenuM oO1iee SKBUBAJICHTHOE CONPOTHBIICHUE LENH, METOJ MOoJCcUeTa KOTOPOIo JUIs
[EeNH CO CMEUIAHHBIM COCJMHEHHEM PE3UCTOPOB CBOAMTCSA K IOCIEAOBATEILHOMY YIIPOIICHUIO
CXEMBI.

Conpotusnenusi Ry u Rz coenunens! napauiensHo. Haliem o61ee conpoTHUBIIEHUE TIPU TAKOM
coemuHennn: 1/Ry3=1/R,+1/R;. mnpuBoas K oOmEeMy 3HaMEHATeNo, MOJAydYuM Ry 3=
R2R3/(Ro+R3)=10-15/(10+15)=150/25=6 Om

Tenepp pesuctopsl Ro3,R1,Rs coenunensl mocnepoBaTenbHO, UX 00lee CONPOTHUBICHHE
R,xs=R1+R23+Rs=4+6 = 10 Om.

OT0 00I1ee CONPOTUBICHUE, BKIIOYEHHOE B LI€NIb BMECTO YETHIPEX COMPOTUBICHUN CXEMBbI
puc. 2, TpU TAaKOM >K€ 3HAUCHUHM HANpsHKCHHWsS HE H3MEHUT Toka B nenu. [lostomy »3T0
COIIPOTHBIICHUE Yallleé HA3bIBAE€TCS OOIIMM SKBHUBAJEHTHBIM CONPOTUBICHHUEM LEMHM WM IPOCTO
SKBHUBAJIEHTHBIM (puc. 4)

3. Ilo 3akony OMma /715 BHEIIHETO y4acTKa LIENH ONpeJeIuM TOK

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

4. HaiineM TokH, IpoXOoAsIKE YEPE3 BCE PE3UCTOPHL.

Uepes pesuctop Ry nmpoxoaut Tok |1 =I.

Yepes pesuctop R4 mpoxoaut ok I4 =I.

Jl51g onpeienieHust TOKOB, MPOXOAIINX Yepe3 pe3uctopbl Ry v Rz, HyXHO HaliTH HanpsKeHue
Ha napaniensHoM ydacTke Uzs.DTo HampspkeHue MOXKHO onpenenuthb AByMs crocobamu: Us= IRz 3
=116 =66 Bum Uy3=U-IR;- IRy ==U—-1(R1+Ry) =110 -71(3+ 1)=66 B.

ITo 3akony Oma [uis apayuieIbHOro yyacTka rernu Haitnem l,= Uy IR, = =66/10 = 6,6 4; |3
=U;y3/R3 = 66/15 = 4,4 A vnu, npumMensist iepBbiid 3akoH Kupxroda, momyunm Iz=1 - 1,=11- 6.6 =
4.4 4.

5. Haiimem 0011yto MOIITHOCTH TIETIH:

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

6. OnpenenuM pacxo/1 SHEPTHH:

W=P-t=1,2110 = 12,] xBm- u.

7. BbimonHuM  mpoBepky  pellieHHs 33jJadd  ONMHCAHHBIMU paHee crocobamiu: a)

HpOBCpI/IM 6anch MOIIITHOCTHU

P =P+ Py + Py +P, = IRy + 1%R+ I1%3R; + I4R; = 112 - 3 + 6,6%-10+ 4,4%- 15+ 11% -] =
363 + 435,6 + 290,4+121 = 1210 Bm;

1210 Bm= 1210 Bm;

0) JUIsL y37TOBOM TOUKH A cXeMblI (pUc. 2) MpUMeHUM nepBblii 3akoH Kupxroga: | =1, +
I;=11=6,6 + 4,4,
11A=114;
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B) COCTaBUM YpaBHEHHE IO BTOpoMy 3akoHYy Kupxroda, o0Xoas KOHTYp LEHH IO
4acOBOM CTpEJIKE,

U=U;+Uy3 +Us=IR1+ 1IR3 +1R4 110=11- 3+ 11-6+11-1110B=1108.

Bce ciocoObI mpoBepky MOATBEPKAAIOT MIPABHIILHOCTD PELICHHS 3a/1a4u

Iopsinok BbINOJIHEHUS PA0OTHI :
1. Pemrenue 3a1aun no MHAUBUAYATLHOMY 33/I1aHHIO.

dopma npeacrapiaeHus pe3yabrara: CBOEBPEMEHHO U MPABUIBHO BHITIOJIHEHHBIEC PACUEThI

Kpurtepuu onenku:

—«OTINYHOY - TEOPETUYECKOE U MPAKTUUECKOE COJeprKaHHe TEMbl OCBOSHO IMTOJIHOCTHIO, 03
po6esoB, yMeHus: ¢(hOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW y4eOHbIC 3aaHMUs BBHITIOTHEHBI,
Ka4eCTBO MX BBIIIOJIHCHUS OI[CHEHO BBICOKO.

—«XO0po1I0» - TEOPETUUECKOE U MPAKTUUECKOE COJEPHKAHUE TEMbI OCBOCHO IOJIHOCTHIO, 0e3
npo0OesoB, HEKOTOphIe yMEHHS Cc()OpMHUPOBaHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOM
y4eOHbIe 3aJaHNs BHIIIOJHEHBI, HEKOTOPBIC BUIBI 3aJaHUH BBIIOJIHEHBI C OMINOKAMHU.

—«Y IOBJIETBOPUTEIHLHO» - TEOPETUYECKOE U TMPAKTUYECKOE COAEP)KaHUE TEMBbI OCBOCHO
YaCTUYHO, HO TPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHsS paboThl C
OCBOGHHBIM MaTEepHajOM B OCHOBHOM C(OPMHUpPOBAHBI, OOJBIIMHCTBO NMPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHUN BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIHUOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE W TPAKTHYECKOE COJEpKAHUE TEMBbl  HE
OCBOEHO, HEOOXOIMMbIE YMEHHUSI HE C(OPMUPOBAHBI, BBHIIIOJIHEHHBIC YYeOHBIC 33/JaHUs COAEpKaT
rpyObIe OIIHOKH.

Tema 1.4. duekTpuyeckue nenu 04HO(Ga3HOro MEPEMEHHOI0 TOKA
JlaGopaTopHoe 3ansiTue Ne 3
Hccaenopanue pasBeTBJICHHON LENH EPEMEHHOr0 01HO(a3HOI0 TOKA
Henab: uzydyeHne CyuHOCTH MPOLECCOB, MPOUCXOIALINX IPU 0OMEHEe peaKTUBHOMN dHepruen

B CHCTEME «TE€HEpPATOP-DIIEKTPONPUEMHUK», H3YUYEHUE BIUSAHUSA PEAKTUBHBIX DJJIEMEHTOB Ha
K03 (HULUEHT MOITHOCTH.

Beimosnus patdory, Bel Oyaere:

ymemb:
V1. nonp30BaTbcsa M3MEPUTENBHBIMU IPUOOPAMH;

V2. uaMepsTh mapamMeTphbl MEKTPUIECKUX IEeTIeH 2JIeKTpooOOpyI0BaHUS aBTOMOOUIICH;
VY 3. mpou3BOIUTE MOA00P PIEMEHTOB dNIEKTPUUECKHX IIENEH U AIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 0€30MaCHOCTH MPHU padboTe C AIEKTPOOOOPYAOBAaHUEM U SIEKTPUUECKUMHU
MHCTPYMEHTaMU;

MatepuanabHoe obecnieyenne: Mcrounuk Toka Ha 250B; snekTponsMepuTenbHble TPHOOpPHI;
JAMITOBBIA ~ peocTaTr; KaTyllKka WHIYKTHBHOCTH, Oarapes CTaTHYeCKUX KOHJEHCATOPOB,
COEMHUTENIbHBIE TIPOBO/IA.

3aganue: ONpeneNUTh BIMSHAE PEAKTHBHBIX DJIEMEHTOB, BKIFOUYAEMBIX B IIETb IIEPEMEHHOTO
TOKa Ha K03 (YUITMEHT MOLTHOCTH

Kparkue Teoperuueckue cBeaeHusi: [Ipu onpeneneHnn mapaMeTpoB IENH TEPEMEHHOTO
TOKa HE00XO0AUMO HUCIOJIB30BATh CIIEAYIOIINE PacUETHBIE (POPMYIIBI:
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1. S=U-I 4. R=2Z-cosg
5. X=Z-sing

2. COS@p= L
S 6. Q=U-I-sing
I rae R— aktuBHOe conpoTuBienue, Om;
X — peakTUBHOE CONIPOTUBJIEHHE (MHAYKTUBHOE, EMKOCTHOE), OM;

Z — nonHoe conpoTuBienue, Om;
P — akTuBHAs MOIIHOCTS, BT;
Q — peakTHBHasi MOIIHOCTH, Bap;
S - moyiHas MOIIHOCTh, BA;
U — nanpsbxenue, B;

| — ok, A.

IMopsinok BbINOJIHEHHUS PA0OTHI:

1. Jlomryck Kk paboTe: TECTOBBI KOHTPOJIb
2. O3HaKOMHTBCA ¢ 000PYIOBAaHUEM U MPUOOpPaMH, cOOpaTh CXEMY COTJacHO pHCyHKa 1 a).

r
a0
150 B @@ % L

—

a) 0) B)

Pucynok 1 Cxema pa3BeTBIEHHOI Lenu 0AHO(pA3HOTO IEPEMEHHOT0 TOKa

3. Tlocnme mpoBepkH cXeMbl IpenojaBaTeleM, BKIIOUUTh YCTaHOBKY. Iloka3zaHus
ANEKTPOU3MEPUTEIBHBIX MPUOOPOB 3anKcaTh B Tadiuny 1.
4. CoOpaTh cXeMy COIJIaCHO pPHCYHKY 10) (KaTymKy HHJIYKTMBHOCTH TOJAKIIIOYUTH
napajuiebHO aKTUBHOU Harpyske). [lokazanust mpuOopoB 3aHecTH B TabuIL].
5. CoOparb cxeMy cOIJIacCHO pHCYHKY 1B) (OaTapero KOHAEHcaTOpa MOAKIIOYHTD
napajuieIbHO aKTUBHOU Harpyske). [lokazanust mpuOOpoB 3aHecTH B Tadiuiry 1.
Tabnuua 1 PacuéTHbple 3HaUSHMsI TApaMETPOB LIENU

Xapakrep N3mepeno Beruncneno

Harpy3Kd U I [P COSQ sing R y X Q S

B A |Br |- - Om Om Om Bap Ba

AXTUBHasA

AKTHUBHO-
WHTYKTHBHAS

AKTHUBHO-
éMKOCTHAas

6. [Ipoussectu pacueTsl 1o Ghopmysam. JJaHHBIE pacuéTOB 3aHECTH B TAOJHITY.

7. HdaTe 3akirO4eHWE O MPAKTUYECKOM [PUMEHEHHHM KOHJIEHCATOPOB B CHCTEMax
ANEKTPOCHAOXKEHUS, YKa3aB, YTO MOBBIIEHNE KO3(DPUIIMEHTa MOIIIHOCTH MPUBOIUT K YMEHBLICHUIO
CHWJIBbl TOKa B NPOBOJAX M, CIIEOBATEIbHO, K YMEHBUIEHUIO IMOTEPh AJIEKTPOIHEPTHMH Ha HX
HarpeBaHUU.

dopma npeacTaBiIeHHUs pPe3yJbTaTa: CBOEBPEMEHHO U MPABUJILHO BHIMTOJIHEHHBIE PACUETHI,
OTYET U OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI
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Kpurepun oneHku:

—«OTIUYHOY - TEOPETUYECKOE U NMPAKTUIECKOE COJEPKAHUE TEMbI OCBOSHO IOJIHOCTHIO, 0€3
po6esoB, yMeHUs1 ¢(HOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW y4eOHBIC 3aJJaHUS BBHIIIOJIHEHBI,
Ka4eCTBO UX BBIIIOJHEHHUS OLIEHEHO BBICOKO.

—«XOpOoIIO» - TEOPETHUECKOE U MPAKTUIECKOE COJEP’KAaHHE TEMBI OCBOCHO IOJHOCTHIO, 03
npo0OesoB, HEKOTOphIe yMEHHS C(QOPMHUPOBAHBI HEIOCTATOYHO, BCE IMPEIyCMOTPEHHBIE TEMOM
yueOHBIC 3aJIaHHsI BBITIOTHEHBI, HEKOTOPBIC BUJIbI 33JJAHHI BBITIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIHHO» - TEOPETUYECKOE U TMPAKTUYECKOE COAEPIKaHHUE TEMBI OCBOCHO
YaCTUYHO, HO TMPOOENBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXoauMble yMEHUs paboThl ¢
OCBOCHHBIM MAaTEpHUaJiOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIUHCTBO MPEIyCMOTPCHHBIX TEMOMW
y4eOHBIX 33JaHUI BBITIOTHEHO, HEKOTOPHIE U3 BHIMOJTHCHHBIX 3aJIaHUH COJIEPKAT OIIHOKH.

—«HeynoBIeTBOPUTEIIEHO» - TEOPETUYECKOE M NPAKTUYECKOE COJCpKAHUE TEMbl  HE
OCBOCHO, HEOOXOJMMbIC YMEHHsI He C(HOPMHUPOBAHBI, BHIOJIHEHHbIC YUEOHBIC 3aJaHUs COACPIKAT
rpyObIe OIHOKH.

IIpakTuyeckoe 3ansaTue Ne 2
Pacuyer Hepa3BeTBJIEHHOM IeNMH MEPEMEHHOI0 TOKA ¢ AKTUBHBIM, HHAYKTHBHBIM H
€MKOCTHBIM 3JIeMeHTAaMH

Ilesb: HAy4YUTHCS MPOU3BOAUTE PACUET HEPA3BETBICHHBIX LIETEH TepeMEHHOI0 TOKa
Boinosinus patdory, Bl Oyaere ymems:
V1. nonb30BaThcs U3MEPUTENBHBIMU IPUOOPAMH;

V2. u3MepATh napaMeTpbl JIEKTPUUECKUX LENel 31eKTpoo0opy10BaHUsl aBTOMOOMIIEH;
V3. npou3BOIUTH OJIO0P FIEMEHTOB IEKTPUUECKHX LIETIeH U AIEKTPOHHBIX CXEM;

V4. cobnrogaTe Mepbl 0€30MACHOCTH MPU PadOTE C AIEKTPOOOOPYIOBAHUEM H IIEKTPUUECKUMHU
WHCTPYMEHTaMU;

MarepuanbHoe oOecrmedeHre: METOJWYECKHE YKAa3aHUsA, WHIUBUIYAIbHbIE KAPTOUYKH
3aJJaHuH

3aganue: J{ns 1enu mepeMEeHHOTo TOKa, COJAEp Kalled pa3IUYHbIE AJIEMEHTHI (PEe3UCTOPHI,
WHJIYKTUBHOCTH, EMKOCTH), BKIIFOUEHHBIC MOCIIEI0BATEIBHO, OMPEIACIUTh IMOJTHOE CONPOTUBIICHHE,
MOIIHOCTH (aKTUBHYIO, PEAKTUBHYIO, MOJIHYI0) U TIOCTPOUTH BEKTOPHYIO AUATrPAMMY.

IMopsiaok BbINOJHEHUS PA0OTHI:

MeTtoauky ¥ MOCIIEIOBATEIBHOCTD JIEUCTBUM MO PEIICHUIO TAKOTO THUIIA 33/1a4 PacCMOTPUM
Ha KOHKPETHOM IpUMEpPE.

AKTHUBHOE COTIPOTUBIIEHNE KaTymku R, = 6 Om, uanyktuBHoe X = /0 Owm. IlocnenoBaTensHO
C KaTyIIKOW BKIIFOYEHO aKTHUBHOE compoTuBiieHue R = 2 Om M KOHJEHCATOp COMPOTUBIEHUEM X =
4 Om (puc.1 a). K nenu npunoxxeno Hanpsbxkenue U = 508 (aelicTByroliee 3Ha4€HUE).

Omnpenenutsh: |) momHoe compoTHBIEHUE Lenu; 2) TOK; 3) kodpduimeHT MomHoCcTH; 4)
aKTUBHYIO, PEAKTHBHYIO W TIOJHYIO MOIIHOCTH; 5) HaAmNpsOKEHUsS Ha KaKIOM COMPOTHUBICHHUH.
Haveptuth B Maciirabe, BEKTOPHYIO TUAarpaMMy ILIETIH.

1. Onpenensiem NOJHOE CONPOTUBIEHUE LIETH:

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

2. OnpenienseM TOK:
= B - @ =10A
Z 10
3. OmpenensieM K03 GUIUEHT MOIITHOCTH LISTIH:
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sing = X, — Xg =10_4=0,6
Z 10
no Ttabimuuam bpanuca Haxomum ¢ =36°50". Yron cinsura ¢a3 ¢ HaxoAuM IO CHHYCY BO

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

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

5. Onpenensem PEAKTUBHYIO MOIIIHOCTh LEenu:
Q=12-(X_+X.)=5%-(10-4)=150a38

6. OnpezaesnsieM MOJIHYIO MOIIHOCTD LENU

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

Pucynox 1.Cxema 1ienu u BEKTOpHas JuarpaMma

7. OnpenensieM MajgeHUs HANPSHKEHUS HA COMPOTUBIICHUSAX LIETIN:

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

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

[TocTpoeHue BEKTOPHOM auarpaMMbl HAaUMHAeM C BblOOpa MaciuTala Juis TOKa U HallpsKEHMSL.
3amaeMca MacmtaboM 1Mo Toky: B leM — 1A u macmrabom mo HampspkeHuio: B lem — 10 B.
[TocTpoenue BeKTOpHON aAMarpamMmbl (puc.50) HaYMHAEM C BEKTOpa TOKa, KOTOPBIA OTKJIa/JbIBaEM
10 TOPU30HTANIM B MacuTabe

54

1A4/cm
aKTUBHBIX conpoTuBieHusx Ur, 1 Ug.

N3 konma BekTtopa Ur OTKiIanbiBaeM B CTOPOHY ONEPEKEHUsI BEKTOpa Toka Ha 90° BeKTOp

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

BCKTOpPa U|_ OTKJIaAbIBAEM B CTOPOHY OTCTaBaHUA OT BCKTOPAa TOKa Ha 90° BCKTOP IMaACHUA

HanpsKkeHus Ha KonjaeHcarope Uc mmmon 208, . I'eomerpuueckas cymma BEKTOpPoB Ugrg
10B/cm

,Ur,UL 1 Uc paBHa nomHomy HanpspkeHUto U, MpUIoKeHHOMY K IIeTIH.

dopma npeacTaBJeHNUs Pe3yJbTaTa: CBOCBPEMEHHO U IIPABMIILHO BBIITOJIHEHHBIC PACUETHI .

Kpurepun onenkmn:

—«OTINYHOY - TEOPETUUECKOE U MPAKTUIECKOE COACP)KaHNUE TEMBI OCBOCHO MOJIHOCTHIO, O€3
po0eIIoB, yMeHHs CHOPMUPOBAHEI, BCE NMIPETYCMOTPEHHBIE TEMOU ydeOHBIC 3a/IaHUs BBIITOJIHEHBI,
KaueCTBO WX BBIIOJHEHHUS OIICHEHO BBICOKO.

—«XOpOoII0» - TEOPETHIECKOE U MPAKTHIECKOE COIEPKaHNE TEMbl OCBOEHO TMOJHOCTHIO, 0€3
MPOOEIIOB, HEKOTOPhIe yMEHUs CcHOpPMHpPOBAHBI HEAOCTATOYHO, BCE IPEIYCMOTPEHHBIE TEMOM
yueOHbIe 3aJJaHHs BBITIOJIHEHBI, HEKOTOPBIE BU/IBI 3a/IaHUH BBIMOJHEHBI C OIUOKAMHU.

—«Y IOBJIETBOPUTEIILHO» - TEOPETUYECKOE M MPAKTUUECKOE COJEPKaHHE TEMBI OCBOCHO
YaCTUYHO, HO MPOOENBI HEe HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOIWMBbIE YMEHHUs palbOoThI C
OCBOEHHBIM MAaTE€pPUAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 3aJJaHHI BBHITOJHEHO, HEKOTOPBIE U3 BHINIOJHEHHBIX 331aHUN COJIEPKaT OLINOKH.

— 5cn - BIIONB BEKTOpAa TOKA OTKJIAJBIBAEM BEKTOPHI IMAJCHHUM HAIPSOHKEHUS Ha
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—((Hey,Z[OB.HeTBOpI/ITCJILHO» - TCOPCTUUYCCKOC U TPAKTUYCCKOC COACPIKAHUC TCMbIL HC

OCBOEHO, HEOOXOJMMbIE YMEHHUSI HE C(OPMUPOBAHBI, BBHIIOIHEHHBIE YUYEOHBIC 3aJlaHHs COJEpXKAT
rpyObie OLIHOKH.

Tema 1.5. DiekTpuyeckue uenu Tpex(a3zHOro nNepeMeHHoro ToKa
JlabGoparopHoe 3ansitue Ne4.
HccaenoBanue Tpexda3Hoi nenu npu coeMHEHUN NPUEMHUKOB «3Be3/10i»

Leab: - ombITHAas MPOBEpKa OCHOBHBIX COOTHONICHUH IJsl memu Tpex(asHOro ToKa IMpHU
COCIMHEHUN TPUEMHUKOB <«3BE3I0i», HCCIEI0BaHUE BIUSHUS HEUTPaJbHOTO MpPOBOAA Ha
BEJIMYUHY HANPSHKEHUN MPUEMHUKOB 3JIEKTPUUECKOU SHEPTUH.

Bbinosinus padory, Bol Oynere ymems:

V1. nonb30BaTbcsa U3MEPUTENBHBIMU IPUOOPAMU;

V2. u3MepsATh napaMeTpbl JEKTPUUECKHX IENel 31eKTpoo0opyI0BaHUs aBTOMOOHIIEH;
VY 3. npou3BOaUTH MOJ00P PIEMEHTOB ANIEKTPUUECKUX LIENei U SJIEKTPOHHBIX CXEM;

V4. cobmogath Mepbl 0€30MaCHOCTH MPHU padboTe C IIEKTPOOOOPYAOBaHUEM U SIEKTPUUECKUMHU
UHCTPYMEHTAMH;

MarepuanbHoe o0ecneyeHMe: HCTOYHUK TOKA; 3JIEKTPOM3MEPUTENbHbIE TNPUOOPHI;
JIAaMIIOBBIN PEOCTAT; COCIUHUTENBHBIE IIPOBOJA.

3aganue: BBUSICHUTH 3HAYCHHE HYJIEBOTO MPOBOAA B TPEX(a3HOHM LEmu MepeMEeHHOro TOKa
IIPU PA3JIMYHBIX HArpy3Kax; ONpeAeInTh MOLUIHOCTH B (a3ax.

Ilopsinok BbINOJHEHHS PadOTHI:

1. lomyck K paboTe - TeCTOBBINA KOHTPOJIb 1O Teme 1.5.

2. 3anucaTh TEXHUYECKUE JAHHBIE 3JIEKTPOU3MEPUTENIBHBIX TPHUOOPOB.

3. O3HaKOMHUTHCS CO CXEMOH BKIIIOUEHUs oTpeduTeneil B 3Be3ny (puc. 1.).

(A2
\V T
A, o
; ® o
o— B
D N —
m D* R4
A —

Pucynok 1.Cxema 1enu Tpéxda3Horo nepeMeHHOro TOKa

4. CoOparb cxeMy, YCTaHOBUTh PaBHOMEpPHYIO Harpy3ky ¢a3 (myTeM BKIIOYEHHUS Jiami).
[IpenbsaBUTH cXxeMy JJ1sl IPOBEPKHU.

5. BKIIIOUMTH B CETh, 3alMcaTh MMOKa3aHUS MPUOOPOB B TAOIHILY.

6. [IpousBectu Te ke U3MEPEHUS MPU OTKIIFOUEHHOM HYJIEBOM IPOBO/IE.

7. YCTaHOBUTHh HEPAaBHOMEPHYIO Harpy3ky ¢a3 (BKIIOUUTh B KaXAOH aze pazauyHOoe
KoauuecTBO jami). [IpousBecTH u3MepeHus, 3amucaTh MOKa3zaHUS MPUOOPOB B TaONIUIly MpH
BKJIFOYUEHHOM U OTKJIFOYEHHOM HYJIEBOM IIPOBOJE.

8. YCTaHOBUTH PaBHOMEPHYIO HAarpy3ky ¢ oOpbIBOM ¢a3bl A M MPOU3BECTU U3MEPEHUS IpU
BKJIFOYUEHHOM U OTKJIIOYUEHHOM HYJIEBOM IIPOBOJIE.

JlanHbIe M3MEpEeHUH 3aHeCTH B TaOIHUITy 1.
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Tabnuna 1. CBogHas Tabnuia no pacu€Ty napaMeTpoB Memu

N3mepeno Brruncieno Hyx.
Toxku Hanpsioxenus MouHocTu Uas/Ua | npos.
Harpy3Ku
Lo| 1; I I | U, U, Uac Uui | Use U|P, Ps P. P

ac

Hast

3 bl

@®opma npeacTaBJieHUs pe3yabTaTa:
CBOGBpCMeHHOG W IPaBUJIbHOC BBINIOJIHCHUC paC‘-IéTOB, HHAWBUAYAJIbHAA 3allnTa
Kpurepun oneHku:

—«OTIUYHOY - TEOPETUYECKOE U NPAKTUYECKOE COJEpKAHHUE TEMbl OCBOEHO MOJIHOCTBIO, 0€3
po6esoB, yMeHus: c(hOpMUPOBAHbI, BCE MPEAYCMOTPEHHbIE TEMOW yueOHbIE 3aJaHUs BBIIOJIHEHBI,
KAaueCTBO UX BBIIOJIHEHHUS OLIECHEHO BBICOKO.

—«XOpouIo» - TEOPETHUECKOE U MPAKTUUYECKOE COJEpKaHHE TEMbl OCBOEHO IOJIHOCTBIO, 0€3
Ipo0OesIoB, HEKOTOpble yMEHHs c(OpMUPOBAaHBl HEIOCTaTOYHO, BCE IPEIyCMOTPEHHbIE TEMOMU
y4eOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHIH BBITIOJIHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTENIBHO» - TEOPETUYECKOE M IPAKTHUECKOE COJEP/KAHUE TEMBI OCBOEHO
YaCTUYHO, HO NpOOebl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIE yMEHHUs paboThl ¢
OCBOEHHBIM MAaTE€pUaJIOM B OCHOBHOM C(HOpPMHMpOBaHBI, OOJBIIMHCTBO IMPEIYCMOTPEHHBIX TEMOMU
y4eOHBIX 33JaHUH BBIIIOJHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUH COJIepKAT OLUIHOKH.

—«HeynoBiIeTBOPUTENBHO» - TEOPETUYECKOE U MPAKTUYECKOE COAEpKaHHE TEeMbl HE
OCBOEHO, HEOOXOAMMBbIE YMEHHsI He C()OPMHUPOBAHbI, BHIOJIHEHHBIE YUeOHbIE 3aJjaHUs COAEpIKaT
rpyOble OIIMOKH.

IIpakTnueckoe 3ansaTne Ne3.
Pacuyer Tpéxda3Hoii nenu npu coeMHEHUN «3Be3A0M»

He.m;: OIpCACIICHUEC TOKOB U MOIITHOCTEW I LEeHHU TpeX(l)a?»HOFO MEPpEMCHHOI'0 TOKa IIpU
COCIMHCHNH ITPUEMHUKOB <<3B€3)IOI>'I>>.

Beinosnus patdory, Bel Oyaere:
ymembp:
V1. nonb30BaTbcsa U3MEPUTENBHBIMU IPUOOPAMH;

V2. HU3MCPATH MAPaMCTPhI SJICKTPUICCKUX Lenei 3JICKTpOO60py,HOBaHI/IH aBTOM06HHeﬁ;
V3. MMPONU3BOAUTH HOI[GOp 9JICMCHTOB JJICKTPUYCCKUX LIeIei u SJICKTPOHHBIX CXCM;,

V4. cobmonath Mepbl 0€30MaCHOCTH P padboTe C 3IEKTPOOOOPYAOBaHUEM U SIEKTPUUECKUMHU
MHCTPYMEHTaMU;

MarepuanbHoe obecniedenue: VHauBu1yalbHbIC 3a/1aHUS], METOJUYECKUE YKA3aHUS
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3aganue: B TpéxdazHyro 4eThIPEXITPOBOAHYIO CETh C JUHEHHBIM HAIPSHKEHUEM BKIIOUYEHBI
3BE37I01 pa3HbIC MO XapaKTepy compoTuBieHUs. OnpeneuTh TOKH U MOIIHOCTH B (pa3ax.

Kparkue Teopernyeckmue cBeaeHusi: /[ penieHus 3aauyd HY)KHO 3HaTh IPOrPaMMHbIN
Marcepurall TCMbI <<Tp€X(ba3HBIe QJICKTPHUYCCKUC LCIIN», OTUCTIMBO HNPCACTABIATH COOTHOIICHUA
Mexay (a3sHbIMH M JIMHEHHBIMM 3HAYEHHUSIMH TOKOB M HANpPSDKEHUH TMPU  COECTUHEHUH
MOTPEOUTENEH IIEKTPUUECKON SHEPrUM 3BE3JI0M M TPEYTOJIbHUKOM.

Jli1s 03HaKOMIIeHHS ¢ O0IIei METOIUKON peleHus 3a7a4 JAaHHON TeMbl PUBEAECHBI (YOPMYIIBL,
[I0Ka3aHO UX IPAKTUYECKOE IPUMEHEHHE.

1 Ror
pAo——=3 J\:T

Iy Y Rez

Ir Y| Aoy

to—=

l 2

0 O—

Pucynok 1 CoenuHenune notpedureneii «3Be310i»

[TpunsTHIE 0003HaYEHUs HA cxeMe (puc.1):

JIMHEWHOE HaNpsHKEeHUE

(ha3HbIC HANIPSDKEHUS Um-Up-Up.Uc

JIMHEWHbIE TOKH (OHHM XK€ (ha3HBIC TOKH) In.Ip-Ip-Ig.1¢c

TOK B HEUTpaJIbHOM IIPOBOJIE, PaBHBI F€OMETPUUECKOIN CyMMe (pa3HbIX TOKOB

Io=1 AT I B+ I C

[Ipy Hanmuuuu HEUTpaIbHOTO TMPOBOJAA NpHU JHO00M Harpy3ke (paBHOMEPHOW WIU

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

_Un
U =72
IToMHs1, yTO HEUTpaJIbHBIN MPOBOJ MPHU JIOOBIX HArpy3kax oOecreurBaeT paBeHCTBO (Pa3HBIX
HaIPSHDKEHUH TPUEMHHUKOB DHEPTUH, MOTYyYUM
Up =Up=Ug="Uc

3HaueHue (a3HbIX (OHU K€ IMHEIHbIE) TOKOB OpejiesseM 1o 3akony Oma:
u o Uq:n Uq]
leg =1p = fcpz—f,q—Rh

Igy =14 =
1 A Ray ; Raq ;
Harpyska 4icTo akTHBHAs, TO3TOMY MOIIHOCTH (a3 OnpeIeiseM 10 CIeAYONMM hopMyiam:
Pgy =Py =13, Rgy
Pgz =P=13;"Ra;
P@z =P=I$3'R¢|z
AKTHBHYIO MOIIHOCTh Tpex(a3HOro MOTpeOuTenst SHEprud P omnpeneseM Kak CymMMmy
MOIIHOCTEMH Tpex ¢a3:

P=Pp+Pg+Pp
IMopsiiok BbINOJHEHUS PA0OTHI:
B T-IeTI-;IpeXl'IpOBOlIHy}O CCTh BKJIIFOUYCHA HeCI/IMMeTpI/I‘IHaﬂ Harpy31<a, COCOAUHCHHAasA B 3B€311y

(puc. 4). Hausl conpotuBinenus B ¢azax. JIuneitHoe HampsikeHue ceTu .OmnpenenuTs TOKUA U
MOIITHOCTH B (pazax.
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1. Onpenensiem da3HOe HAPSDKEHUE

4 u 350

8 =N _ =%

; Ugp =2 =173 ¥ 2208

P S 2.0mpenenseM TOKH B (asax:
S =Y Yo 220 .,
E 4 ZA - - .JE: + 62
S JRI+ X3
Q.

Pucynok 4. Coenunenue
norpedureneii B
«3BE3Y»
u u 220
Ig =2 D - 444

3.0npenensieM yribl ciBura a3 B Kaxao0i dase:

X, 6 o

singy = —=-————=—0,5; =-36 50
{pA ZA ."|E= + 63 fp‘q

X 4 o

singg = =— = —— = —0,5; =-53"10
LT e ve

¢c =0 | tak kak B hase C eCTh TOIBKO aKTHBHOE COMPOTUBIICHUE.
OmnpenensieM MOIIHOCTH B (a3ax:
a) aKTUBHYIO

P=22%-84+44%-3422%-11 = 3872+ 5808 + 5324 = 15004Em
0) peaKTUBHYIO
Q=0a+0s+ ¢
B 3T0i1 cymMMe peakTHBHAs MOITHOCTH KATYIIKH CYATAETCS MMOJIOKHUTEIBHON, a peaKTHBHAS

MOIIIHOCTh KOHJIEHCATOpa — OTPHUIATEIbHOM.
B ¢aze C peakTuBHas MOIIHOCTH paBHA HYIIO.

Q=0a+ s
Qu=Ii+X4 Qe =15 +X5
Q=22%-6+44%-4=2904+ 7744 = 10648BAp
®opma npeacTaBieHus pe3yabrara: CBOEBPEMEHHO M IIPABUIILHO BBITOJHEHHBIE PACUETHI

Kpurepum ouenku:
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—«OTIHYHOY - TEOPETUIECKOE U MPAKTUUYECKOE COJIEPIKaHNE TEMbl OCBOEHO TOJTHOCThIO, 0€3
po0esoB, yMEeHUs1 ¢(hOPMUPOBAHBI, BCE TPEAYCMOTPEHHBIE TEMOW y4eOHBIC 3aJJaHHs BBHITIOJTHCHBI,
KAaueCTBO UX BBIIOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOE U TMPAKTUIECKOE COJIEP)KAaHKE TEMbI OCBOCHO IOJIHOCTHIO, 03
po0esioB, HEKOTOphIe yMEHHsS c(HOpMHUPOBaHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC TEMOM
yueOHbIC 3aJaHHs BBIITOJIHEHBI, HEKOTOPHIC BHJIbI 32/IaHUI BHIMIOTHEHBI C OIIMOKAMHU.

—«Y IOBJICTBOPUTEIHHO» - TEOPETUYECKOE U TPAKTUYECKOE COJACPKaHUE TEMbl OCBOCHO
YaCTUYHO, HO TPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIC YMEHHS pabOTHI C
OCBOGHHBIM MATEPUAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIITMHCTBO MPETYCMOTPEHHBIX TEMOM
YUeOHBIX 33JJaHU BBITOJHEHO, HEKOTOPBIE M3 BBITIOJHEHHBIX 3aJIaHUH COJIEPIKAT OIIUOKH.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE U MPAKTUYECKOE COACpKAHHE TEMbl  HE
OCBOEHO, HEOOXOIUMBbIC YMEHHUs HEe C(HOPMHPOBAHBI, BBHIIOJHEHHBIC yUeOHBIC 3aJaHUS COACPKAT
rpyObI€ OITHOKHU.

Tema 1.6. diekTprueckne u3MepeHHs UIJIEKTPOU3MepPUTeIbHbIE TPHOOPHI

JlaGopaTopHoe 3aHsiTue NoS.,
IToBepka U3MepuUTEIHLHOT0 IPUGOPA

Henab: - 3HaKOMCTBO € YCTPOMCTBOM OJHO(PA3HOTO MHIYKIIHOHHOTO CYETYHKA IIIEKTPUIECKON
OHEPIHu, CXEMOI eTo BKIIIOUCHHS.

- OIpeJeNieHre morpenHocTel mpubdopa

Boinosinus padorty, Bel Oynere:

ymems:
V1. monb30BaThCs U3MEPUTENBLHBIME IPUOOPAMH;

V2. u3MepATh MapaMeTphl JIEKTPUUECKUX LIeTell 31eKTpooOopy10BaHHS aBTOMOOMIIEH;
VY 3. npon3BOaUTH NOJ00P IEMEHTOB AJIEKTPUUECKHUX LENEH U AIEKTPOHHBIX CXEM;

V4. cobnmoats Mepbl 6€30MaCHOCTH MPH padoTe C ANMEKTPOOOOPYIOBAHUEM U IIEKTPUUECKUMHU
UHCTPYMEHTAaMU;

MarepuanbHoe olecrnedeHue: HMCTOUYHHUK MUTAHUS, CUYETUYUK DJIEKTPUUECKON SHEpruu
(ogHOGa3HBIN).

Harpyska - JJaMIOBBIH PeOCTaT, aMIIEPMETP, BOJIbTMETP, BATTMETP, POBO/JIA.

3aganHme: onpenenuTh NOrPeIIHOCTh OJHO(A3HOTO CUETUHKA.

Kparkune teopernueckue cBegeHusi: Jlisi ydera akTHBHOW DIIEKTPUYECKOW DHHEPIUH,
OTJaBaeMOM DJIEKTPUYECKOM CTaHIMEH B CEThb M DSHEPruM, IOJIyd4aeMod IOTpeOUTeNsIMH,
NPUMEHSIIOT ~ NPUOOPHI, KOTOPHIE  HA3bIBAIOTCS  CYETYUKAMU  DJIEKTPUYECKOW  DHEPIHH.
WHAYKIMOHHBIE CYETYMKH TOJYYMIM HauOojbllee pacmpocTpaHeHue. IIpuMeHsoT B ceTsx
nepeMeHHoro Toka. IlpuHnmnm  pabGoThl OCHOBaH Ha B3aMMOJIECHCTBHM BUXPEBBIX TOKOB C
BpAILAIOIIUM MarHUTHBIM I1OJIEM.

DneKTpUUecKue CYETUYUKH 00JaJaroT ONpeAeeHHOM MOrpeluIHOCThI0, KOTOpas 3aBUCUT OT
KJlacca TOYHOCTH. Hampumep, JUIsl CYETUYMKOB, UMEIOIIMX KJIACC TOYHOCTH 2,5. DTO 3HAYMUT, 4YTO
OTHOCHUTENIbHASL TOTPEIIHOCTh CYETYHMKA JOJDKHA OhITh B mipedenax 2,5%. Ecmu cuetynk He
YJIOBIIETBOPSIET 3TOMY TpeOOBaHMIO, TO OH MOJUICKHUT PEMOHTY, TaK KakK K JKCIUTyaTallud He
npurojgeH. Bo BpeMs mporpeBaHus CYETYHKA OMNPEAETUTh €ro HOMHUHAIBbHYIO IOCTOSHHYIO -
KOJIMYECTBO AJIEKTPOIHEPTUHU, YUUTHIBAEMOE CUYETHBIM MEXaHU3MOM 32 OJMH IOJHBIH 000pOT
JCKA.
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1. Cobpats cxemy (puc.l)
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¢ 150 B T ‘29}
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Pucynok 1. Cxema noJKJIFOUEHHS CUETUMKA
2. BkIOYUTH CXEMY TOJIBKO IIOCJI€ TPOBEPKH IPENOAAaBATEIEM M  yCTaHOBUTh
aBToTpancopmaropoM HanpsbkeHue U,,,, KOTOpoe BO BpeMsl ONbITa HOAJAEPKHUBACTCA

IIOCTOSIHHBIM.
3. Harpy30uHbIM peocTaToM yCTaHOBUTh HOMUHAIbHBIN TOK B LIEMH U MPOrPeTh CUETUUK. Bo
BpeMsl IIPOrpeBaHus CYETUYMKA OIPEACIIUTh €r0 HOMHUHAIBHYIO IIOCTOSIHHYKO - KOJIMYECTBO

AIIEKTPOIHEPTUH, YUUTHIBAEMOE CICTHBIM MEXaHM3MOM 3a OJIMH MOJIHBIH 000poT aucka (Kj).
4. Ilpu mosiBNEHUH B OKOIIIEYKE KPACHOM METKH, UMEIOIIeHcs Ha AUCKE CUeTYHKA, HAaUlMHAeTe
cuuTaTh ynciio o6opoToB 3a 180 cexyna. [lokazanust mpubopa 3anucaTh B Tadbnuiry 1.

Tabnuua 1.CBosHas Tabnuia Mo onpeeeHUI0 MapaMeTpoB CUETUNKA

Harpy3ska N3mepeno Beruncneno
U.B I, A P, Bt T, cex N Ku Kn Y

25%

75%

100%

OmnbIT NOBTOPUTH IPU PA3IMYHBIX HAarpy3Kax.

5. Ha ocHOBaHMH NOJy4EHHBIX JaHHBIX ONPEACIUTD ACHCTBUTEIbHYIO cueTunka K

6. IlpoBepuTh cuUeTYMK B peXHMME CaMOXOJa: OTKIKYUTh HAarpy3Ky M YCTaHOBUTh
Hanpsokenue 80 % ot U, , a 3arem 110%. IIpu sTom auck He KoiKeH BpawaTtbes. Ecnu xke quck

Oyzner Bpamiatbcss 0€3 OCTAaHOBKHM, 3HAUUT, CUYETYMK OO0JIAaeT CaMOXOJOM M K JaibHeimei
JKCIUTyaTalluy HE IIPUTOJIEH.

dopma npeacTaBiaeHus pe3yabrara:

npaBwibHOe  odopmieHHe paboThl, 3aloJIHEHHWE TaOJMIlbl, HANHWCaHUE BBIBOJA 110
pe3yabTaTaM IIPOBEPKHU CUETUHKA.

Kpurepum ouenku:

—«OTIMYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJIep:KaHNe TEMbl OCBOEHO MOJHOCThIO, 0€3
po06esioB, yMeHHsi chOPMUPOBAHBI, BCE MPETYyCMOTPEHHbIE TEMOI yueOHbIE 3a/laHus BBIIIOJIHEHBI,
KaueCTBO UX BBIMOJHEHHUS OLIEHEHO BBICOKO.
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—«XO0pOoIII0o» - TEOPETHUECKOE M MPAKTUYECKOE COACPIKAHNE TEMBbI OCBOCHO MOJIHOCTHIO, 0e3
poOesoB, HEKOTOphIe yMEHHS c()OpMHUPOBaHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHBIC TEMOM
yueOHbBIC 3a]JaHUs BBIIIOJIHCHBI, HEKOTOPBIC BHJIbI 33/IaHUI BBIMIOTHEHBI C OITHOKAMH.

—«Y IOBJICTBOPUTEIHLHO» - TEOPETUYECKOE U TPAKTUYECKOE COJACPIKaHUE TEMbl OCBOCHO
YaCTUYHO, HO TPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMBIC YMEHHS pabOThI C
OCBOCHHBIM MATE€pPUAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOM
Yy4eOHBIX 33JJaHU BBITOJHEHO, HEKOTOPBIE M3 BHITIOJHEHHBIX 3aJIaHUH COJIEPIKAT OIIUOKH.

—«HeynoBaeTBOPUTENILHO» - TEOPETUYECKOE U MPAKTUYECKOE COACpNKAHHE TEMbl  HE
OCBOEHO, HEOOXOIUMBbIC YMEHUsI He C(HOPMHUPOBAHBI, BBHIIIOJHEHHBIC yUCOHBIC 3a/JaHUS COJEPKAT
rpyOBI€ OITHOKHU.

JlaGopaTopHoe 3aHsiTHe Neb.
HN3mepeHne 3J1eKTPHYECKOTO COMPOTHBIIECHHUS

eJb: - 03HAKOMIJIEHHE C METOAAMU U3MEPEHUS IEKTPUIECKOTO COIPOTUBIICHHUS.
Brinosinus padorty, Bl Oynere:
ymembp:

V1. nonb30BaThcs U3MEPUTENBHBIMU IPUOOPAMH;

V2. u3MepsATh napaMeTpbl JIEKTPUUECKUX LENei 371eKTpo0OOPyA0BaHNS aBTOMOOMIIEH;
V3. npou3BOIUTH OJIO0P IEMEHTOB JIEKTPUUECKUX LIETIeH U AJIEKTPOHHBIX CXEM;

V4. cobmoaath Mepbl 0€30MTACHOCTH MPHU padOTE C FICKTPOOOOPYAOBAHUEM U IICKTPHUICCKHUMHU
MHCTPYMEHTaMU;

MaTepna.m,Hoe o0ecmeyeHne: HCTOUYHHK MMUTaHuA, aMICepMeTp, BOJBTMETP, BATTMETP,
JIAMIIOBBIM peocTar, COCAMHUTCIIbHBIC ITPOBO/Ja, Mara3ui COHpOTI/IBHeHI/If/'I.

3aganue:

1. U3MEpUTH COMPOTUBIICHHE METOJIOM aMIIEPMETP — BOIBTMETP, METOMMETPOM
IMopsinok BbINOJTHEHHS PA0OTHI:

1. TeKymuii TECTOBBIN KOHTPOIb IO TEME

2. OHpGHGJ’II/ITI) 3HAYCHUA COHpOTI/IBHCHI/Iﬁ pa3J'II/I‘-IHBIMI/I METOdaMU.

3.3anucare B Tabmuiy l. TexHUYeckHe MaHHbIE MPHOOPOB (aMmepMmerpa, BOJIBTMETPA,
BaTTMETpA)

Tabnuna 1. JlaHHbIe 21eKTPON3MEPUTETBHBIX TPUOOPOB

Ne n/mt HaumenoBanue npubopa Tun TexHu4ecKue XapakTepUCTUKU

4.CobpaTh JIEKTPHUECKYIO CXEMY
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Meton aMmrepmerpa U BOJBTMETpPAa OCHOBAaH Ha INpuMeHeHMM 3akoHa Owma. YactHoe oOT
JIeJICHUs TO0Ka3aHUil BOJBTMETPA, MOJKIIOYEHHOIO K HCHBITYEMOMY pE3HCTOpY, Ha IOKa3aHUsA
amIIepMeTpa, BKIIOYEHHOIO MOCIEN0BATEAbHO C 3TUM PE3UCTOPOM OIPEACISAET €r0 CONPOTUBICHHE

R="
' I
- onpenenuth R mpoBoaHMKA (HUXPOM) IO Gopmyie
R=2
S

- IIOCJI€ TIPOBEPKU CXEMBI IpernojaBaTesieM BKJIIOYUTH LI€Nb B CETh U 3alUCaTh IOKAa3aHMS
amIepMeTpa U BOJIbTMETPA, U 110 3akoHy OMa onpenenuTs conporuieHue R".

- OIPEJENIUTh CONPOTUBIIEHNE U3 (hopMyIibl P = IR

- CPaBHUTH MOTY4YEHHbIE Pe3yJIbTaThl U ONPENEIUTh a0COIOTHYIO IIOIPEIIHOCTb.

R=R'-R".

- OTBETUTh HA BOIIPOCHI:

B uyeM cymHOCTP MeTO/Ia H3MEpPEHHUS CONPOTHBICHHS C IIOMOUIbIO aMIepMeTrpa u
BOJIbTMETpa?

Kakoil 3akoH 3JIEKTPOTEXHHKU JIEKUT B OCHOBE METOJa H3MEPEHMsI COINpPOTUBIEHUS C
IIOMOLIBIO aMIIEPMETPA U BOJIIbTMETpaA?

Kakue cymecTByloT cXeMbl BKJIIOYEHMS] aMIlepMeTpa M BOJbTMETpA JJIs U3MEPEHHS
COIIPOTHBIIEHUS U KOTJa KaKasi CXxeMa IIpUMeHseTcs?

PacmmgpoBats mikansl npuMeHseMbIX TpruOOpoB

®opma npeacraBJeHus pe3yJbTaTa: 3alliuTa U OTBETHI HA BOIIPOCHL.

Kputepun onenkn:

—«OTIUYHOY» - TEOPETUYECKOE U MPAKTUYECKOE COJEpkKAHUE TEMbl OCBOEHO IMOJIHOCTHIO, 0€3
po6esoB, yMeHus: c(hOPMHUPOBAHbI, BCE MPEAYCMOTPEHHbIE TeMOW yueOHbIE 3a7jaHUs BBITIOJIHEHBI,
KAaueCTBO MX BBIIOJIHEHHUS OLICHEHO BBICOKO.

—«XOpoIIo» - TEOPETHUECKOE U MPAKTUUYECKOE COJIEpKaHHE TEMbl OCBOEHO IOJHOCTHIO, 0€3
po0esioB, HEKOTOpble yMEHHs Cc(HOpMHpPOBaHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOMU
y4ueOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIEC BU/IbI 3a/IaHUH BBIMOJIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTENBHO» - TEOPETUYECKOE M IPAKTHUECKOE COJEP/KAHUE TEMBI OCBOEHO
YaCTUYHO, HO MPOOENBI HEe HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOIWMBbIE YMEHHUs palbOoThI C
OCBOCHHBIM MaT€pUaloOM B OCHOBHOM C(OPMHMPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMON
y4eOHBIX 3aJJaHHI BBITOJHEHO, HEKOTOPHIE U3 BHITIOJHEHHBIX 33/IaHUN COJIEPKaT OLIUOKU.

—«HeynoBiIeTBOPUTENBHO» - TEOPETUYECKOE U IPAKTUYECKOE COACpKAHUE TEMBI  HE
OCBOCHO, HEOOXO/AMMBIE YMEHHsI He C(OPMHUPOBAHBI, BBIOJHEHHbIE y4eOHbIE 3aJaHUS COAEpKaT
rpyOblie OIIMOKH.

Tema 1. 7 TpancdopmaTopsl
JlaGoparopHoe 3aHsTHE N7
HccnenoBanue pe;xumMoB padoTsl o1HOGa3HOr0 TpaHcdopmaTopa
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Lesab: n3ydeHue METOAOB HCIBITaHUS OXHO(A3HOrO TpaHchoOpMaTOpa U €ro OCHOBHBIX
XapaKTEPUCTHK.

Beinosnus patdory, Bel Oyaere:

ymemb:
V1. noip30BaThCs U3MEPUTEIBHBIMU ITPHOOpaMH;

V2. u3MepATh MapaMmeTpsl JIEKTPUIECKUX LIETeH 3IeKTPo0OopyI0BaHNUS aBTOMOOMIIEH;
V3. npou3BOIUTH MOJIO0P HIEMEHTOB IEKTPUIECKHUX LETICH U AJIEKTPOHHBIX CXEM;

V4. cobmogath Mepbl 0€30MaCHOCTH NP paboTe C 3IEKTPOOOOPYAOBAHUEM U AIIEKTPUUECKUMU
MHCTPYMEHTAMH;

MarepuajibHoe o0ecnieyeHue:

- HHCTPYKIIMHU K J1abopaTopHOil padoTte, ogHOopa3HbIl TpaHCPOPMATOpP, BATTMETP, aMIIEpMETP,
BOJIbTMETP, IPOBOJIA.

3aganue:

1. 3anmcaTh TEXHUYECKHE aHHbIe TpaHChopMaTopa (HOMUHAIBHYIO MOIIHOCTb, HAMIPSIKCHHE
MIEPBUYHON U BTOPUUHOU OOMOTOK;

2. onpeaeNuTh HOMUHAIILHBIE TOKH, IPOTEKAIOIINE B 0OMOTKAX.

Kpartkue TeopeTudeckne cBeieHUs:

[Ipu xonoctoMm xoze Tpanchopmaropa TOK BO BTOPHUHOI L1eTIH

| «x = 0,a Tox B mepBuyHOM mnemu | 1o He mpeBbimaer 4-7% HOMHUHAIBHOTO TOKA
tpancopmatopa | | you. , HOITOMY MAJCHUE HAMPSHKEHUS BO BTOPUYHONH OOMOTKE paBHO HYIIO, a B
MEPBUYHON BeChbMa HE3HAYUTEIILHO U KO (OUIIMEHT TpaHchopMauu MOXKET OBITh OMpEeiieH Kak
OTHOIICHHE BBICIIErO HANPSHKEHUS K HU3ILIEMY, IIPU XOJIO0CTOM XO/Ie.

[IpeneOperass mpu XOJIOCTOM XOJAC HUYTOXHBIMH TIOTEPSIMH B MEAHM TEPBHYHOW OOMOTKH
MOKHO CUHTaTh, UTO MOIIHOCTh Pyy, OmpenenseMas mo mokaszaHUsM BaTTMETpa, paBHA MOIIHOCTU
MOTEPH B CTAJIM TpaHC(OpMaTOpa OT TUCTEPE3NCA U BUXPEBBIX TOKOB Pyy = P,

MomHOCTh NOTEPh B CTAIM OCTAETCA MPUMEPHO OJMHAKOBOM KaK MPU XOJIOCTOM XOJ€, TaK U
npu pabote TpaHnchopMaTopa 1mnoj Harpy3Kou.

OnpIT  KOPOTKOTO  3aMbIKaHUsi TpaHchopMaTopa TMPOU3BOAUTCA TMPU  MOHMKEHHOM
HarpspDKEHUU B TiepBuYHOM nenu U k. Benmnuuna 3TOr0 HanpspkeHus J0JKHA OBITh TaKOW, YTOOBI
MIPH KOPOTKOM 3aMBbIKaHUU BO BTOPUYHOU IIETIH 1O 00eUM 0OMOTKaM MpoTeKanu Obl HOMHUHATbHBIE
Toku. OHa He JoJDKHA MpeBbIIaTh 4-6% HOMUHANBHOTO HANpPsDKEHUS Uyoy . [103TOMY MarHuTHbIN
MOTOK, MPOMOPIMOHANBHBIN MOJIBOANMOMY HANpsHKEHUIO, OyJIeT OueHb Mal M MOTEPSMU B CTalu
MOKHO TipeHeOpeds. C npyroii ctoponsl, Tak kKak U =0 u P k=0 wmoXHO cunTaTs,
YTO BCsl MOJBOAMMAs K TpaHCHOPMATOpPy MOITHOCTH Pik(MO Mmoka3aHuio BaTTMETpa B MEPBUYHOM
LIETIH) pacXxoJyeTcs Ha HarpeB oO0eux oOMOTOK. J[pyruMu ciioBaMu, MOIIHOCTh MPU OMBITHOM
KOPOTKOM 3aMBIKaHHH JIOJDKHA OBITh paBHA MOIITHOCTH TIOTEPh B MEIM 00EHX OOMOTOK.

[Ipu KoHCTpyHpOBaHUH TPAaHCHOPMATOPOB COMPOTUBICHUS OOMOTOK BBIOMPAIOT TaK, YTOOBI
00e 0OMOTKHM HarpeBaJiuCh OAMHAKOBO. [Ipu 3TOM yCcIIOBUY MOTEPH B MEIH PACTIPEACITISIIOTCS MEXKIY
00MOTKaMH TIOPOBHY

ITopsinok BbINoJIHEHUs padoOThI:

1. CobpaTh cxeMy JUIsl OIBITA XOJOCTOr0 X0/a (puc. 1 HHCTPYKIUN).

2. CoOpath cxemy s OTBITa XOJIOCTOro XoAa (puc. 1 HHCTPYKIIUN).

3. Ilocne mpoBepku cXeMbl MperojaaBaTesaeM, BKIOYUTh €€ B CeTh M 3amucaTh MOKa3aHHs
npubopoB B TabI:1.).

Taobmuma 1
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N3mepeno Brruncieno

Px, Br le ,A U]_, B U2, B K:U1/U2 |X :|1X/|1H0M

4. CoOpaTh cxeMy KOPOTKOTO 3aMbIKaHMA. V3MepHUTh MOKa3aHWs M 3amucaTh IMOKAa3aHUS
npubopoB B Tabnuity 2.
Tabmuna 2

N3mepeno Beruucneno

Ui, B lo, A Po, Bt Uk % = U/ Uyou

5. CoOparb cxemy Il CHATHUS BHEUIHEW XapaKTepUCTHKU TpaHcopmaTopa, (puc 3).
W3mepenHble JaHHBIC 3aHECTH B TaOIUILy 3.

Tabmuia 3
Harpyska B % N3mepeno Boruncneno
oT HoMuHameHOU | Uy, B I,A P.,Bt U,,B I),A P,, Bt N =P./P;
30%
50%
100%

6. Ilo maHHBIM OIBITOB XOJIOCTOTO X0/1a, KOPOTKOTO 3aMBIKaHUSI 1 HOMHUHAJILHONH MOIIHOCTH
OIpEeNIeNIUTh K.I1.J. TpaHchopMmaTopa.

7. Ilo nanHbIM Ta0J1.3 MOCTPOUTH XAPAKTEPUCTUKY 3aBUCUMOCTH K.ILJA. TpaHchopmaropa oOT
toka Harpy3ku 1 = f(l,). [Toctpoenue kprBoit HadaTh ¢ X0a0cTOro xoxaa (1,=0)

KonTposabHbie Bonpocsl:

- Kak ycrpoen ogHodaznslii Tpanchopmarop?

- Ot uero 3aBucar 2JIC oOMmoTok Tpanchopmaropa?

- Yro Ha3bIBatOT KOA(PPHUIHEHTOM TpaHCcHopMauun?

- UTo Ha3bIBalOT BHEIIHEN XapaKTEPUCTUKON TpaHCchOopMaTopa U Kak ee MOTyYUTh?

- Kakue morepu MOIIHOCTH MMEIOTCS B TpaHC(hOpMATOpe M KaK UX ONPEAETUTH OINBITHBIM
nyrem?

- Kak onpenenuts k.m.ja. Tpancdopmartopa?

®opma npeacTaBiaeHus pe3yJbTara:

CBOEBPEMEHHO U MPABUIIBHO BHITIOJIHEHHBIE PAacU€ThI, 3aIIUTa U OTBETHI HA BOIIPOCHI.

Kpurtepuu onenku:

—«OTIUYHOY - TEOPETUYECKOE U MPAKTUYECKOE COJEepKAHUE TEMbl OCBOEHO IMOJIHOCTHIO, 0€3
npo6esoB, yMeHus: ¢(hOPMUPOBAHbI, BCE MPEAYCMOTPEHHbIE TeMOW yueOHbIE 3a7aHUs BBITIOJIHEHBI,
Ka4eCTBO MX BBITIOJHEHHUS OLIEHEHO BBICOKO.

—«XOpoIIO» - TEOPETHUECKOE U MPAKTUUYECKOE COJIEPKaHHE TEMbl OCBOCHO IOJIHOCTHIO, 03
npo6esoB, HEKOTOphle yMEHHs C(OpPMHUPOBAaHBI HEIOCTATOYHO, BCE IPEIyCMOTPEHHbIE TEMOM
y4eOHbIE 3a/IaH¥sI BBITIOTHEHBI, HEKOTOPBIC BU/IBI 3a/TAHHUH BBITIOJIHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTEIHHO» - TEOPETUYECKOE U TMPAKTUYECKOE COAEpP)KaHHUE TEeMbl OCBOEHO
YaCTUYHO, HO NPOOENbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble yMEHHUsl paboThl ¢
OCBOCHHBIM MAaT€pHalioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMON
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JaHUN COJIepKAT OLTHOKH.

—«HeynoBIeTBOPUTEIEHO» - TEOPETHYEeCKOe M TPAKTUYECKOE COJCpKaHWE TEMBl  HE
OCBOCHO, HEOOXOJMMBIE YMEHHsI He C()OPMHUPOBAHBI, BHIIOJHEHHBIE YUEOHBIE 3aJaHUs COAEPHKAT
rpyObie OLIHOKH.

IIpakTnyeckoe 3ansaTne Ned
Pacuér mapamerpoB oaHodasHoro tpancpopmaropa
ean:
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-yriay0iieHue paHee U3yu4eHHOTro MaTrepuaa,
-BbIpa0OTKa YMEHMH M HAaBBIKOB 110 IPHMEHEHUIO (POPMys, COCTABICHUIO AITOPUTMA THUIIOBBIX
3aaHMIA,
-[IPUMEHEHHUE NIOJyYEHHBIX 3HAHUS Ha PAKTUKE
Beinosinus patdory, Bel Oyaere:
ymembp:
V3. npou3BOIUTH OJO0P IEMEHTOB JIEKTPUUECKUX LIETIEH U AJIEKTPOHHBIX CXEM;

MarepuanbHoe obecnieuenue: VHauBu1yanbHbIe 3a1aHKs], METOJJUYECKUE YKA3aHUS

3aganme: /{9 muTaHUS  [OHIDKEHHBIM — HamNpsOKEHUEM — Lenedl  yrmpaBieHHs
JNEKTPOJABUTATEIISIMA HA IYJIBTe YCTAHOBIEH ABYXOOMOTOYHBIH TpaHcPopMaTop HOMUHAIHHON
MOIITHOCTBIO Syoy. HoMuHaMbHBIE HAPSDKEHUS Uyoy1 B Uyoy; HOMUHAIBHBIC TOKH B OOMOTKAX lyoy1
148 IH0M2'

KpaTtkue Teopernyeckne cBeeHH:

Jlist perieHust 3ajaud  HYXKHO 3HATh YCTPOWMCTBO, MPUHIIUI JEHCTBUS M 3aBUCUMOCTH MEXY
ANEKTPUUECKUMU BETMYMHAMHU OJHO(A3HBIX U TPEX(a3HbIX TpaHC(HOPMATOPOB, YMETh OIMPENENATh
[0 WX TACIOPTHBIM JIaHHBIM TEXHHYECKUE XapakTepUCTHUKU. OCHOBHBIMU IapaMeTpamu
TpaHc(hopMaToOpOB SIBISAIOTC:

1. HoMuHanpHasE MOIIHOCTD Syoy — 3TO MOJIHAS MOITHOCTE (KBA), KoTOpyIo Tpanchopmarop,
YCTaHOBJICHHBI Ha OTKPBITOM BO3/yX€, MOKET HENpPEpPBhIBHO OT/aBaTh B TEUYEHHE CBOETO CPOKa
ciyx0b1 (20-25 yer) mpu HOMHHAIBLHOM HANPSHKEHUH W MPH MAaKCHUMAIBHON W CPEIHEroJ0BOU
TEMIIEpaTypax OKPY)KAIOIIEro BO3/yXa, PaBHBIX COOTBETCTBEHHO +40% u-5 °C.Ecin yKa3aHHbIE
TEMIIEPATYPhl OTIUYAOTCS OT HOMHHAIBHBIX, TO H S oy OYAET OTIMYATHCS OT IMACIOPTHOTO
3HAYEHUS.

2. HomunaneHoe nepBuuHOe HanpspkeHUe Uyoy) — 3TO HAMpsKEHUE, HA KOTOPOE pacCuuTaHa
nepBUYHas 00MOTKa TpaHchopMaropa.

3. HomunansHoe BTOpruHOE HampsikeHue Uy — 3TO HAMpsHKEHWE HAa BBIBOJAX BTOPUYHOM
OOMOTKH TIPH XOJIOCTOM XOJI€ U HOMUHAJILHOM MIEpPBUYHOM HarpsikeHuu. [Ipu Harpyzke BTOpUUIHOE
HaIpsDKEHUE CHUYKAETCS U3-3a TIOTeph B TpaHChOopMaTope.

Hampumep, ecnut Uy = 400 B, To mpu monHO# Harpyske TpaHchopmaropa BTOPUUYHOE
Hanpspkenue Up; = 380 B 1. k., 20 B tepsiercs B TpanchopmaTope.

4. HoMuHanbHbIE IEPBUYHBIE U BTOPHUUHBIE TOKH | you1 U | yoy2 — 9TO TOKH BBIYHCIEHHBIE TIO
HOMHHAJIBHOW MOIITHOCTH ¥ HOMHUHAJIBHBIM HAMPSKCHUSIM.

SHOM = UHOM] IHOM] SHOM = UHOMZ |H0M2
n - kg TpaHchopmaropa Omm3zok k 1,0 m3-3a ManbIx morepb B TpaHcopmatope. Ilpu

ompeneNeHuu TOKOB mpuHHMaeM 77 =1. Jlng TpéxdaszHoro Tpanchopmatopa B 3HAMEHATENhb
no0aBiIIEM \/§ .

5. Koaddumment tpancdopmanuu K onpenensercs OTHOIIEHHEM YKCIa BUTKOB M1 M O WIN
O/1C camounaykiuu Eq B nepBruHO 00MOTKE 1 B3auMOMHAYKIIMU Ep Bo BropuyuHOi

1) E
k — 1 — 1
o, E,
[TpakTuueckn ko3 GUIUEHT TpaHcHOpMAIMKU TOJCYUTHIBAIOT MPUOIMKEHHO OTHOIICHUEM
HaIpsLKEHUs B JTI000OM peKuMe
K = UHOM]/UH0M2
Koaddumment Tpanchopmanmum MOKHO TaKKe OMPEAETUTH OTHOIIIEHUEM TOKOB
K = IH0M2 /IHOMl

Ilopsinok BbINOJIHEHHS PadOTHI:
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OnHoda3HbIi MOHIKAIOMUKA TpaHCPOPMATOP HOMHHAIBHOM MOIIHOCTBIO Syoy = 500 B-A
CIIY’)KMT JJI1 THUTAHMUS JIaMII MECTHOTO OCBEIIEHUS METaJUIOPEXKYyIIUX cTaHKoB. HomuHanbHOE
HanpspkeHne 00MOToK Uyoyr = 380 B; Uyoe = 24 B. K Tpanchopmaropy mprcoeAMHEHBI JIeCATh
JaMIT HakajguBaHus MoIIHOCThIO 40 BT kaxkmas, ux koddduuueHt momHoctd C0S ¢ = 1,0.
MarHuTHbI# TOTOK B MarHuTonpoBojae @y =0, 005 B6. Yactora Toka B cetu f = 50 I'u. [Torepsmu
B TpaHchopmaTope mpeHeOpeyb.

Onpenenutb: 1) HOMUHANbHBIE TOKM B OOMOTKax; 2) KO3(p(GUIMEHT HArpy3Ku
TpaHcopmaTopa; 3) TOKU B 0OMOTKaxX MpH ACHCTBUTEIBHON Harpys3ke; 4) yucia BUTKOB OOMOTKU;
5) k03P GUIUEHT TpaHCHOPMAITHH.

Pemenue.

Omnpenensiem: 1. HOMUHAIBHBIE TOKH B OOMOTKAX:

IHOMI:SHOMI /UHOMI = 500/380:1,32A
IHOM2 :SHOMI /UHOMZ =500/ 24=20,8A
2. K03 UIIMEHT HAarpy3Ku TpaHchopmaropa
Ky =P, N, /S;0m COS ¢ = (10*40)/500* 1,0 = 0,8

3. ToKu B 0OOMOTKaxX IpH JCHCTBUTENBHOM HAarpy3Ke

11=Ky* lyom1=0,8%1,32=1,06A
=Ki* lion2=0,8* 20,8= 16,6 A

4. TIpu xonocrom xoae E1=Unomi, E2 = Ugomz , TO3TOMY YKClIa BATKOB OOMOTOK HaXOAUM U3
dbopMyIbL:

E =4,44W[ Dy

Torna

W= Ei1/ 4.44f ®\= 380/ 4.44*50*0.005=340

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

5. k03 punment Tpancpopmanuu

K =W,/ W, = 340/22=15,5
®opma npeacTaBJIeHNUs pe3yJbTaTa: CBOCBPEMEHHOE MPEICTABICHUE BHIITOJIHEHHBIX 3aJaHHA

Kputepuu onenkmu:

—«OTIMYHOY - TEOPETUIECKOE U MPAKTUYECKOE COJIepP:KaHNEe TeMbl OCBOEHO MOJHOCTHIO, 0€3
po0OesioB, yMeHusi chOPMUPOBAHBI, BCE MTPETYyCMOTPEHHBIE TEMOI yueOHbIE 3a/laHuUs BBITIOIHEHBI,
KaueCTBO MUX BBIITOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOE M MPAKTUYECKOE COAEPIKAHUE TEMBbI OCBOCHO MOJIHOCTHIO, Oe3
MpoOeNoB, HEKOTOpble yMEHUs c(HOpPMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
yaeOHBIC 3aJIaHUs BHIMIOJTHCHBI, HEKOTOPHIC BUJIBI 33/ IaHUN BBITIOJTHEHBI C OIITMOKAMH.

—«Y IOBNETBOPUTENBHO» - TEOPETUYECKOE M TPAKTHUECKOE COJIep>KaHHUE TEMBbI OCBOCHO
YaCTUYHO, HO TMPOOENbl HE HOCSAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE YMEHHsI pabOThI C
OCBOCHHBIM MATEpPUAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPCHHBIX TEMOM
y4eOHBIX 33JaHUIi BBHITIOTHEHO, HEKOTOPHIE U3 BHIMOJIHEHHBIX 33/IaHUN COJIEPKAT OLITUOKH.

—«HeynoBIeTBOPUTEIILHO» - TEOPETHYSCKOE W MPAKTHYECKOE COACpKaHHE TEMBI  HE
OCBOEHO, HEOOXOUMBbIE YMEHHUsI He C(HOPMHUPOBAHBI, BBHIIOJHEHHBIC yUeOHbBIE 3a/JaHUS COJEPKAT
rpyOblie OIIMOKH.

Tema 1.8 DuekTpryecKkre MallIMHbI IEPEMEHHOI0 TOKA

JlabGoparopHoe 3ansiTue Ne8.
. UccienoBanue padoTnl Tpex(pa3HOro aCHHXPOHHOIO 3JIEKTPOABUIaTEJIf.

].le.m;: IIO3HAKOMUTH C YCTpOﬁCTBOM ACUHXPOHHOI'0 ABUTATCIIA € KOPOTKO3aMKHYTBIM
POTOPOM, CHATH U TOCTPOUTH pa60q1/1e N MCXAHUYCCKYIO XapaKTCPUCTHUKU ABUTaTCIIA.

Beinosinus padory, Bel Oyaere:
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Ymemes:
V1. n01bp30BaTHCS U3MEPUTETHHBIMH ITPHOOpaMH;

V2. u3MepsATh NapaMeTpbl JIEKTPUUECKUX IENel 31eKTpoo0opy10BaHusl aBTOMOOHIIEH;
VY 3. npou3BoaUTH MOA00P IEMEHTOB JIEKTPUUECKHX IIENEH U AIEKTPOHHBIX CXEM;

V4. cobmoaats Mepbl 6€30MacHOCTH MPH padoTe C ANMEKTPOOOOPYIOBAaHUEM U IJICKTPUIECKUMHU
MHCTPYMEHTaMU;

MarepuanbHoe o0ecriedyeHre: UCTOYHUK MMUTAHUS, METOJIMUECKUE YKa3aHUs, HHCTPYKIHS K
nabopaTopHoii pabore, 1abOpaTOpHBIN CTEHA: «DJIEKTPHUYECKHUE MAIIUHBD), COCIUHUTEIbHBIC
MpoBO/JIA.

3aganue:

1. TlocTpouTh XapaKTEpUCTUKU ABUTATENS

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. 3anucaTh NacMOPTHBIE IaHHBIE JBUTATENS B TA0IHIY 6.1.

Tabnuna6.1. Texuuueckue JaHHBIE IBUTATEIS

==}

Py COSQ | Ny M, N, Sy S, M I, I,

kBT - A O0/MuH Hwm O6/mMuH - - HM A A

2. CobpaTb cxemMy COTJIACHO PUC. 11 MpeabsIBUTH €€ I MPOBEPKHU MPETO01aBaATEIIO.

3. IIpoBecTu OMBIT XOJIOCTOrO XOJa. BKIIOUHUTH CTEHA MEpeKIIoYaTeeM S; CXeMy
mabopaToOpHON yCTaHOBKH TyMmOJepoM Sp, aCHHXPOHHBIM JBUTATENb KHOMKOH Sy- BKITIOUYUTH
TOHHBIN ABUraTeab M1 M pa3rOHUTE UM aCHHXPOHHBIN JIBUTaTelNb 10 YaCTOThI BpAlleHUs OJIM3KOHM K
CUHXPOHHOM.

IIpu sTOM MomIHOCTH XoJocToro xonaa usmepsiercs BartMerpoM Wi m W, Ona gomkHa
coctaBiaTh 10 - 12 % OT HOMHHaJILHOM MOLIHOCTH ABUTarens. B 3Tom pexume u3MepsioTcs
CIIeYIOIINE TTapaMeTphl ABUraTeIs:

4 MOIIIHOCTB XOJIOCTOT'O X014,
4 TOK XOJIOCTOT'O XO/1a;
v HAIpsHKEHUE CTaTopa.

Pe3ynpTaThl M3MepeHuii 3anucarh B TaOIMILy 2.
Tabnumna 2. [TapameTpsl 1BUraTelns B pekMMe X0JI0CTOro X0/1a

U,B

Iy, A

Py, A

4. CHATb pabovne XapaKTepUCTUKU. [1Jis CHITHS pabOYrX XapaKTePUCTUK HEOOXOIUMO
M3MEHSTh HAarpy3Ky reueparopa Mj pesucropoM Ri. JlaHHBIE H3MEpeHU 3aHECTH B TaOIHUITY

5. IMoctpouth padboune xapakrepuctuku asuratens | = f(P), m = f(P), M =f(P), cose = f(P) u
MEXaHHYECKYIO XapakTepucTHky 1y = f(M) mubo S = f(M).
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dopMa npeacraBieHus pe3yJbTaTa: CBOEBPEMEHHO U TPABWIBHO BBINOJHEHHBIE PACUETHI,
TECTUPOBAHUE.

Kpurepun oneHku:

—«OTIUYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJEpkKAHUE TEMbl OCBOEHO IMOJIHOCTHIO, 0€3
po6esoB, yMeHus: c(hOPMHUPOBAHbI, BCE MPEAYCMOTPEHHbIE TeMOW yueOHBIE 3aJJaHHs BBIIIOJIHEHBI,
Ka4eCTBO UX BBINIOJHEHHUS OLIEHEHO BBICOKO.

—«XOpoIIO» - TEOPETHUECKOE U MPAKTUUYECKOE COJIEepKaHHE TEMbl OCBOEHO IOJHOCTHIO, 0€3
npo0esoB, HEKOTOphble yMEHHs c(OpMUPOBaHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHBbIE TEMOMU
yueOHBI€ 3a/IJaHUS BBINOJIHEHbI, HEKOTOPHIE BU/IbI 331aHUI BHITIOJHEHBI C OIIMOKaAMHU.

—«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE M IPAKTUYECKOE COIEPKAHUE TEMBI OCBOECHO
YaCTUYHO, HO NpOOENbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMble YMEHHs paboThl C
OCBOEHHBIM MAaTe€pUaJIoOM B OCHOBHOM C(OpPMHMpOBaHBI, OOJBIIMHCTBO IMPEIYCMOTPEHHBIX TEMOMU
y4eOHBIX 3aJaHUH BBIIIOJHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3aJaHUH COJIepKAT OLIHMOKH.

—«HeynoBIeTBOPUTENIBHO» - TEOPETUYECKOE U IPAKTUYECKOE COACPKAHME TEMBI  HE

OCBOCHO, HEOOXO/JAMMBbIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YUueOHbIE 3aJlaHUs COAEpIKaT
rpyOblie OIIMOKH.

Tema 1.9 DyekTpuYecKHe MAIIMHBI IOCTOSIHHOTO TOKA

JlabopaTopHoe 3ansitue Ne 9.
HccaenoBanue padoThbl ABUTaTeIsl IOCTOSIHHOIO TOKA.

Leab padoThl: HAYYUTHCS ONPENEATh TApaMETPhl JBUTATENICH MOCTOSTHHOTO TOKA
Beinosnus patdory, Bel Oyaere:

ymemp:

V1. nonb30BaTbcsa U3MEPUTENBHBIMH PUOOpaMU;

V2. u3MepATh MapaMmeTphl JIEKTPUUECKUX LIETei 3IeKTpooOopyI0BaHNUS aBTOMOOMIIEH;
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V3. npou3BoaUTh MOAOOP IEMEHTOB AIEKTPUUECCKUX IETICH W SJIEKTPOHHBIX CXEM;

V4. cobmoath Mepbl 6€30MaCHOCTH MPHU padOTe C IIEKTPOOOOPYAOBaHUEM U SIEKTPUUECKUMHU
MHCTPYMEHTAMHU;

MarepunanbHoe obecrnieyeHue:

- METOJIMYECKUE YKa3aHUsl, UHIMBUyalbHbIC 3aJaHUS

3ananmue:

1. OnpenenuTh TOKKM B 0OMOTKAX, MOJIE3HYIO MOIIHOCTh; DJIC renepatopa

KpaTtkue TeopeTnyeckue cBeIeHHA

Jlis pemieHus 3aad HEOOXOAMMO 3HATh YCTPOWMCTBO, MPHUHIMII ACHCTBUS T'€HEPATOPOB U
JBUTATENICH TOCTOSHHOTO TOKAa C MapaJUIeNbHBIM BO30YXKIeHUEM, (DOPMYIBI, ONPEIACIISIONINE
napameTpsl Takux MamuH. Hcmonw3ys pucynku 10, 11 , pazbepeM ocHOBHBIE (HOPMYJIBI,
HEO0OXOIMMBIC JUTS PEIICHUS 3a/1a4.

['eneparop ¢ nmapamienbHbIM Bo30ykieHueM (puc 10).

1. 9J1C, naBonumasi B 0OMOTKE SIKODS,

E=U+ |;[R;[—>U =E - |51R51,

rae U — nanpsbkeHue Ha 3akuMax reHeparopa, B;

|s— TOK siKOpSA, A;

Rg— comporuBnenne oOMoTkH sikopsi, OMm.

2. Toku:

skops lg = (E-U)/ Ry

B030yxkaenust lg= U/Rg

rae Rg — compoTuBieHne 0OMOTKU BO3OYKaeHHs. OM;

Harpy3ku | = lg— Ip.

1. Tlone3nass MOIIHOCTB, OTAaBaeMasi rereparopom: P, = U/

2. MomHoctek Pj, 3arpadyeHHas TepBHYHBIM JBUTATEIEM Ha BpaIICHHE SKOPS TeHepaTopa
(moTpebsiemast reHEpPaTOPOM MOITHOCTS), onpenensercs u3z Gopmynst KI1J] reneparopa

n= Pz/P1—>P1 = PZ/T]

Ry I
SN\
O5momxa Jfmomna
dosdymdenun Soxdymienur
Y 7
r/', emny T Ie /M’r/m'z/
| S
R 3 fa,E £
_*_,‘ S g —_— ] ‘
1 &
e 1
& o U o=
—F l/:m?brful RUMaNyR
Puc. 10 | Puc, 11 |

Ilopsinok BbINOJIHEHHS Pa0OTHI

1. Texymuii KOHTPOJIb -TECTOBBIM KOHTPOJIb 110 TEME

2. Pemrenne 3amaun

I'eHepaTop NOCTOSHHOTO TOKa C MapajjieNbHBIM BO30YxkJIeHHeM (cM. puc.10) umerommit
cornpoTtusiieHue 00MoTkH akopsi R; = 0,1 OM u conpoTuBiieHne 0OMOTKH Bo30Yyx1eHus: Rg = 60 OwMm,
Harpy>xeH BHEIIHUM conpoTtuBieHneM R =4 Om. Hanpsikenue Ha 3axumax mammnsl U = 220 B.

Onpenenuthb: 1) Toku Harpy3ku |, B oOMoTke Bo3OyxneHus lg u B oOMoTKe sikopsi lg ;2)
SJ1C reneparopa E; 3) monesznyro MourHocTh Po, pacxogyemyro Ha Harpyske.

Pemenune. Onpenensem:

u 220

1. TOK BO BHEHIHEN LETIH | = — = S5~ — 554
R 4
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2. TOK B 0OMOTKE BO3OYKACHUS |, = U _220_ 3,384
R

B

3. Tok B oomotke sikops |, =1 +1, =55+3,38 =58,384
4. O1C renepatopa E=U +1,R, =220+58,38-0,1= 225,848
5. mone3nyro momHocTh P, =U - | =220-55=121008m =121xBm

JlBHrareins ¢ mapauieJbHbIM BO30YkaeHUEM (puc. 11).

1. IIpotuBo3/1C, HaBoiMMasi B OOMOTKE SIKOPS

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

rae U — HanpshDKeHNe HCTOYHUKA DICKTPUUYECKON SHEPTUH, MUTAIIIET0 0OMOTKY sSIKOps, B;
|7 — TOK siKODS, A;

Rp— conpoTtuBieHrne 0OMOTKH sKops., Om

2. Tok Harpy3ku l=1,+1,
3. Tok Bo3Oyxnmenus | _ Y ,
B RB
rae Rz — conpoTuBieHne oOMOTKU Bo30yxaeHus, Om.

4. Tox sikopst |, _U-E

A
5. MomHoCTb, motpedisemMas IBUraTesieM OT HCTOYHHKA dJIeKTpudeckoi sneprun P =U - |
6. Ilonmesnyro momHocTh P, Ha Bamy JaBurarens onpeaenstor u3 ¢opmynsl KIT/

n= 5 —->P,=nPF
Pl
9,55- P,
—%

rze N — yacToTa BpalleHus sKops., 00/MUH

JlBurarenb MOCTOSHHOTO TOKAa C MapauieIbHbIM BO30YXKIEHHEM IMOAKIIOUYEH K CeTH C
HanpsbkeHueM U = 220 B (puc. 11). [Tone3znas momHocTs Ha Bainy P2 = 10xBT, yactoTa Bpamienus
sskopst n = 2400 06/mun, KITJ] neuratens n = 80 %.

Onpenenutsb: 1) Bpamaromuii MOMEHT M, KOTOpBIN pa3BUBAET JABUTrATENb; 2) MO/IBECHHYIO
MoIHOCTh Pi1; 3) Tok |, morpebnsiemplii nBuratenemM u3  cetd; 4) CyMMapHble TOTepu
MOUIHOCTH B jaBurarene ) P.

Pemenue.

Onpenensiem: 1 .MOMEHT  BpalleHMs, KOTOPbIA pa3BUBAcT ABUIaTeNb IIPU JAHHON
MOIIIHOCTH Ha Bajly U YacTOTE BpallleHUs
9,55-P, 9,55-10

7. MOMEHT BpallleHUs] IBUTATENS Jf =

M = =39,79H -m

n 2400
2. MOIIIHOCTb, MOTPEOISIEMYIO ABUTATENIEM U3 CETU
77=&—> P, =&=£=12,5KBm

P ' n 08
3. TOK, TOTPeOIIEMBIil IBUTATETIEM U3 CETH
P, 10000
U 220
4. cyMMapHyI0 MOIIHOCTh OTEPh
> P=P -P,=125-10=25xBm

P=U-1>1= =4545 A

dopma npeacTraBJieHUs pe3y/JbTaTa: CBOEBPEMEHHO U IPABUIILHO BBIITOJIHEHHBIE PACUETHI.
Kpurepun onenkmn:
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—«OTIHYHOY - TEOPETUIECKOE U MPAKTUUYECKOE COJIEPIKaHNE TEMbl OCBOEHO TOJTHOCThIO, 0€3
po0esoB, yMEeHHUs1 ¢hOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW y4eOHbBIC 3aaHUs BBITIOJTHEHBI,
KAaueCTBO UX BBIIOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOE U TMPAKTUIECKOE COJIEP)KAaHKE TEMbI OCBOCHO IOJIHOCTHIO, 03
po0esioB, HEKOTOphIe yMEHHsS c(HOpMHUPOBaHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC TEMOM
yueOHbIC 3aJaHHs BBITTOJIHCHBI, HEKOTOPBIC BHU/IbI 33/IaHUI BBIMIOJTHEHBI C OIIMOKAMHU.

—«Y IOBJICTBOPUTEIHHO» - TEOPETUYECKOE U TPAKTUYECKOE COJACPKaHUE TEMbl OCBOCHO
YaCTUYHO, HO TPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIC YMEHHS pabOTHI C
OCBOGHHBIM MATEpPUAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JaHUH BBIIIOJHEHO, HEKOTOPHIC U3 BHIMIOJIHEHHBIX 33JJaHUI COJICPIKAT OLTHOKH.

—«HeynoBiaeTBOPUTENILHO» - TEOPETUYECKOE U MPAKTUYECKOE COACpKAHHE TEMbl  HE
OCBOEHO, HEOOXOIUMBbIC YMEHHUs HEe C(HOPMHPOBAHBI, BBHIIIOJHEHHBIC yUeOHBIC 3aJaHUs COAEpKAT
rpyObI€ OITHOKHU.

IIpakTuyeckoe 3ansitue Ne 5.
Pacuer napameTpoB ABUraTeieil NOCTOSSHHOTO TOKA ¢ 00MOTKOI MapauieJIbHOT0
BO30y:KIeHUsA

HeJIBZ HAaYYUTBCA OIIPCACIIATh TapaMETPhI JBUTATEJIeH MOCTOSHHOI'O TOKA

Brinosinus padorty, Bl Oynere:
ymemp:
VY 3. npou3BoaUTh NOJ00P 3IEMEHTOB JIEKTPUUECKUX LENEH U AIEKTPOHHBIX CXEM;

MarepuanbHoe ofecrneyeHue:

- METOJMYECKUE YKa3aHUsl, UHIUBUIyaJIbHbBIC 3aJaHUS

3ananue:

1. OnpenenuTh TOKU B 00OMOTKAaX, MOJIE3HYIO MOIIHOCTh; DJIC nBurarens

Kparkue TeopeTrnyeckue cBeleHUs

st pemieHust 3aa4 HEOOXOIUMO 3HATH YCTPOMCTBO, MPHUHIUI JCUCTBHUS TEHEPATOPOB M
JBUTATENEe TMOCTOSHHOTO TOKa C MapajyieNbHBIM BO30YKIeHUEM, (OPMYIbI, OMpPECNSIONINe
napaMmerpsl Takux MamuH. Mcnonb3ys pucynku 10, 11 , pa3bepem oOCHOBHBIE (QOPMYJIBI,
HE0OXOIMMBIE JUIS PEIICHU 3a/1a4.

I'enepaTop ¢ napajienbHbIM Bo30yxieHueM (puc 10).

1. DJIC, naBoaumas B 0OMOTKE SKODSI,

E=U+ |;1R;1—>U =E - IﬂRﬂ,

rae U — HanpsbkeHHe Ha 3a)KuMax reHepartopa, B;

| o— TOK siKOpS, A;

Rg— comportuBnenne ooOMoTkH skopsi, OMm.

2. Toku:

skopst g = (E-U)/ Ry

B030yxkaenust lg=U/Rg

rne Rg — conportuBienne oOMOTKH BO30YxaeHH. OMm;

Harpy3ku | = lg— Ip.

3. Tlone3nast MOUIHOCTB, OTAaBaeMasi reHepatopom: P = U/I.

4. MomHocTh P;, 3aTpadeHHass TEpPBUYHBIM JBUTATE]IEM Ha BpaIlleHHE SKOps TeHepaTopa
(motpebisiemast TEHEpaTOPOM MOIITHOCTH), onpenensiercs u3 popmynsl KI1J[ renepatopa

n= PQ/P1—>P1 = PQ/T]
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Iopsiiok BbINOJIHEHHUSI PA0OTHI

1. Texyuuii KOHTPOJIb -T€CTOBBI KOHTPOJIb MO TEME

2. Pemienue 3agaun

Xox padoThI:

J{BuraTensb ¢ nmapamuienbHbIM BO30OykaeHunem (puc. 11).

1. ITpotuBo3A1C, HaBoguMas B OOMOTKE SKOPS

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

rae U — HanpshkeHre HCTOUHUKA IEKTPUYECKOM SHEPTUH, MUTAIOIIET0 OOMOTKY siKopsi, B;
|7 — TOK siKOPSA, A;

Rz — compoTtuBieHne 0OMOTKH SKOps., OM

2. Tok Harpy3ku I=1,+1,
3. Tox Bo3Oyxmenuss | _ Y ,
B RB
rae Rp— conporuBnenne oOMOTKH Bo30yx)aeHus, OM.

4. Tox sikops |, _YU-E

A
5. MouHoCTh, moTpediisiemMast IBUTaTeNieM OT UCTOYHHKA deKTpuueckoi sHepruu P, =U - |

6. Ilonesnyro MomHocTh P, Ha Bamy JBurarens onpeaenstoT u3 ¢opmynsl KITJ

n= i —>P,=nPR

Pl
955 P,
0

r7e N — yacTtoTa BpalleHus sKops., 00/MUH

JIBuraTenb MOCTOSHHOTO TOKa C TMapajUlelbHbIM BO30YXJIEHHEM IOAKIIOUEH K CeTH ¢
HamnpspkenueM U = 220 B (puc. 11). Ilone3nas momuocTh Ha Bany P, = 10kBT, yactora Bpamenus
axopst n = 2400 o6/mun, KITJI apuratens n = 80 %.

Omnpeaenutsb: 1) Bpamaronmii MOMEHT M, KOTOpbII pa3BUBAET JBUTATENb; 2) OJBEICHHYIO
MourHocTh P1; 3) Tok |, moTpebnsemblit nBurateneM M3 cetd; 4)  cCyMMapHble IOTepU
MOIIIHOCTH B JBHUTaTene » P.

Pemenue.

Omnpenensiem: 1 .MOMEHT  BpalleHHs, KOTOPbIA pa3BUBAaeT JABUTaTelb MpPHU JaHHON
MOIIHOCTH Ha BaJly U YacTOTE BpallleHUs
_955-P, 955-10

7. MOMEHT BpalleHUs ABUTATENS )f —

M =3979H - m
n 2400
2. MOIIHOCTB, HOTpC6J’I5{eMyIO JABUTATCIIEM U3 CECTHU
P P
n=-2->P =—2=£=12,51<Bm
R n 08
3. TOK, HOTpC6J'I$IeMBII71 OBUTaTCJIEM U3 CCTU
P, =U-1>1 :51:10000=45,45A
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4. cyMMapHy10 MOIIIHOCTb MOTEPh
> P=P -P,=125-10=25xBm

@dopma npeacTaBJieHUs pe3yJbTaTa: CBOEBPEMEHHO U IIPABUIILHO BBIITOJIHEHHBIE PACUETHI.
Kpurepumn oneHku:

—«OTIMYHOY - TEOPETUYECKOE U MPAKTUUECKOE COJeprKaHHe TEMbI OCBOSHO IMOJIHOCTHIO, 03
po6esoB, yMeHus: ¢(hOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEeMOW y4eOHbIC 3aaHMs BBITIOTHEHBI,
Ka4eCTBO MX BBIIIOJIHCHUS OI[CHEHO BBICOKO.

—«XO0po1I0» - TEOPETUUECKOE U MPAKTUUECKOE COJEPHKAHUE TEMbI OCBOCHO IOJIHOCTBIO, 0€3
npo0OesoB, HEKOTOphle yMEHHS C(OpMHUPOBaHBI HEIOCTATOYHO, BCE IPEIyCMOTPEHHBIE TEMOM
y4eOHbIe 3aJaHNs BHITIOIHEHBI, HEKOTOPBIC BUBI 3aJaHNH BBITOJIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIHHO» - TEOPETUYECKOE U TMPAKTUYECKOE COAEP)KaHHUE TEMBI OCBOCHO
YaCTUYHO, HO TPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIe YMEHHS paboThI ¢
OCBOGHHBIM MaTEepHajIOM B OCHOBHOM C(OpPMHPOBaHBI, OOJBIIMHCTBO IMPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHU BBITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIHUOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE U TPAKTHYECKOE COJEp)KAHUE TEMBbl  HE
OCBOEHO, HEOOXOJMMbIE YMEHHUsI HE C(OPMHUPOBAHBI, BBHIIIOIHEHHbIC YYE€OHBIC 3a/laHHs COJEpXKAT
rpyObIe OIIHOKH.

Tema 1.10 OcHOBBI JIEKTPONIPUBOAA
JladoparopHoe 3ansaTue Nel0.
CoOopka cxeMbl peJieifHO-KOHTAKTHOTO YIIPABJIeHUs ACHHXPOHHBIM JIBUTATEIEM

He.ﬂb: HU3Y4YCHUC CXCMbl HCPCBCPCHUBHOTO YIIPABJICHHUA ACHUHXPOHHOI'O0 JABUTATCIIA C
KOPOTKO3aMKHYTBIM POTOPOM.

Beinosnus patdory, Bel Oyaere:
ymemp:
V1. monp30BaThcsa U3MEPUTENBHBIMU IPUOOPAMH;

V2. u3aMepsTh mapamMeTphl IEKTPUIECKUX IETIeH 3JIeKTPoo0Opy0BaHNUSI aBTOMOOHIICH;
VY 3. mpou3BOAUTE MOJ00P PIEMEHTOB ANIEKTPUUECKHUX HENEH 1 SJIEKTPOHHBIX CXEM;

V4. cobnrogaTs Mepbl 0€30MACHOCTH MPU PadbOTE C AIEKTPOOOOPYIOBAHUEM H IIIEKTPUUECKUMHU
WHCTPYMEHTaMU;

MarepunanbHoe obecrniedeHue:

METOAMYECKUE YKa3aHHsl, HHCTPYKIIMH K JJA0OpaTOpHOM paboTe, JBUTATENh, POBO/IA.

3aganme:

U3Y4YUTh paboTy NPUHIMIIUAIBLHON CXeMbl YIIPaBICHHsI ACHHXPOHHBIM JBUTATEIIEM,

coOpaTh HEPEBEPCUBHBIH IMyCK ACHHXPOHHOTO JIBUTATeNsl C KOPOTKO3aMKHYTBIM POTOPOM

Kparkue TeopeTuueckue cBeIeHHA:

B cxemax penelHO-KOHTAaKTOPHOTO YIpPAaBIEHUS CIEAyeT pa3inyaTh CHJIOBBIE IICTH,
MUTAIOIINE JICKTPOJBUTATENHN, M IIEMH YIPABICHUs, MTUTAIONIAECS MO0 HEMOCPEICTBEHHO OT CETH,
100 yepe3 NOHWKAIOUIMHN TpaHc(hOopMAaTOp B IETsIX 0OE30MacCHOCTH.

CyHIGCTBYIOT aBa MPUHOUIIUAIIBHO Pa3IMYHBIX crioco0a HauCpTaHUA CXeM
ABTOMATU3MPOBAHHOTO AIIEKTPONPUBOIA — CBEPHYTHIE CXEMBI M pa3BEpHYThIC. B CBEpHYTHIX cxeMax
BCC amrmapaTtbl U Yy3JIbl, BXOAAIIUC B CXEMY, I/I306pa)I(aIOT TakK, KaK OHH (baKTI/I'-IeCKI/I PACIIOJIOKCHBI
OTHOCHTEIBHO ApYr Apyra. Ha Ga3e 3TUX CXeM COCTaBIISIIOT MOHTa)XXHBIE CXEMBI. B pa3BepHYTHIX
CXEMax AJIEMEHTHI aIlliapaToB U Y3JIOB PACHOJIOKEHBI 110 MPUHIAITY TPUHAIIISKHOCTH UX K TEM WIH
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UHBIM OTAEIbHBIM IensiM. CoeAnHEHUs] OTHETbHBIX 3JEMEHTOB BBINOJIHAIOT TaK, 4YTOObI ObLIa
JIOCTUTHYTa MaKCUMallbHasg HAMIAAHOCT IPU YTEHWM CXEM, a 4YMCIO IepecedeHud ObLIo
MUHUMAQJIbHBIM. B pa3BepHyTBIX cXeMaX OTAENbHBIE 3JEMEHTH OJHOTO M TOrO XK€ amlmnapara MOTyT
BXOAUTh B pasHble LeNM cXxeMbl. Hampumep, KOHTAKTHI TEILUIOBBIX peJ€ BXOAAT B LENHU
YIPaBIIEHHUS], @ HATPEBATEJIbHBIE AJIEMEHTHI — B CHUJIOBbIE LIETIN.

AnmaparaMu U y3JlaMH CXEM PEJIEHHO-KOHTAKTOPHOI'O YIPABJICHMS SBISIFOTCA: pelle,
KOHTAKTOPbI, YCUJIUTENH, JaTYUKH, CUTHAJIbHBIE YCTPOWCTBA, ITyTEBbIE U KOHEUHBIC BBIKIFOUATEIH.
He ciepyer cMemmBarh maTt4Mk c peie. JlaTUMK HEMOCPEACTBEHHO BOCIPHUHUMACT BO3ICHCTBHE
(bu3HUecKOi BeTMUMHBI (HANPsHKEHMSI, TABIICHHS, TEMIIEPATyphl) U IpeoOpas3yeT 3T0 BO3ACHCTBHE B
CUTHAJIbl, BbI3bIBatOIIME paboTy peie. JlaTunkamMu MOTYT ObITH TEpMOMNaphl, POTOCONPOTHBIICHUS,
TepMucTOpbl. CHrHajbI, BbIpadaThbiBa€Mble JAaTYMKOM, OBIBAIOT ONTHYECKUE, ITHEBMATHUYECKHE,
MEXAaHUYECKUE U, HAKOHEL, dIeKTpudeckue. [locnennue mmupoKo NpUMEHSIOTCS B aBTOMATUKE.

Pene ormnnyaercs oT gatyMka TeM, 4TO CpadaThIBaeT MPH CTPOTO OMPEIEICHHOM 3HAYECHUH
BXOJHOM (pU3MUECKON BEJIMYMHBI U 3aMBIKAET JINOO Pa3MBIKAET HEMOCPEACTBEHHO WM KOCBEHHO Ty
WIM MHYIO Lenb. Pene ObIBAlOT TEIUIOBBIE, MEXAHWYECKUE, [MHEBMATUYECKUE M DJIEKTPUUECKUE;
HOCNIEHUE CpabaThIBAIOT OT BO3JAEHCTBHS IEKTPUUYECKUX BEJIMYMH. Pene MapkupyooT AByMs
OykBamu: miepBas OykBa P o3Hawaer pene, a BTOpas NOKa3blBaeT €ro Ha3HAYCHHWE WM THIL
Hanpumep, PM — pene toxka, PH — pene nanpsxkenus, PP — wmowmnoctu, PY —
ykasarenpHoe, PT — TemnoBoe u T. 1.

OCHOBHBIMM TPUHLIMIIAMHA aBTOMATU3ALMU YHPABJIECHUS 3JIEKTPONPHBOAAMH SBISIOTCA: a)
yIrpasiieHHe B ()yHKIIUH BPEMEHH, T. €. BHIITOJIHEHHE MOCIIEIYIOIIEH OTepaliy Yepe3 OnpeaeieHHOe
BpeMsi Tociie mpeablaymiedi; 0) B (QyHKIMH CKOPOCTH; B) B (PYHKIMU TOKa B OOMOTKax
JIBUTATENS; T) B QYHKIIMH MPOWIEHHOTO ITYTH.

B cxemax ympaBneHuss B (YHKUHMM BpPEMEHU INPUMEHSIOT pa3jMyHble peje BPEMEHH: a)
MEXaHUYECKUE, HAIPUMEP MasTHUKOBBIC, JEUCTBYIOILIME HE3aBUCUMO OT 3HaYEHUS TOKAa B OOMOTKaX
nsurarens. CpabaTblBaHUE TaKUX pelie MPOUCXOAUT JIMOO OT MEXaHWYECKOro BO3JEHUCTBHMS Ha HUX
IIpU NEpEMEILEHUH SKOpsi KOHTaKTopa (MPUCTPOEHHBIE), TM00 MpY MUTAaHUU OOMOTKH COOCTBEHHOTO
3JIEKTPOMArHuTa; 0) 3J1eKTPOMarHUTHbIE, KOTOPbIE 10 Py NPUYUH TPEeOYIOT B LIETH YIPABICHUS
IIOCTOSIHHOTO 3HAYE€HHUs TOKa.

KOHTaKkTOpBI ABIAIOTCS 3JEKTPOMarHUTHBIMU amlapaTaMy Ul JUCTAHIIMOHHOTO BKJIIOUEHMS U
OTKJIIOYEHHS dJeKTpoBurarenei u Mapkupyores OykBamu KJI. [Ipu Hamuuuu B cxeMe HECKOJIBKUX
KOHTaKTOPOB, BBIMOJIHAIOIINX pa3UuHbIC ONepalut, ciieBa K OykBeHHOMY ob6o3HaueHuto KJI mpumnu-
CBIBAIOT MOPSAAKOBBIH HoMmep. KaTylika KOHTakTopa MOKET MMETh OJWH, IBa, TpU U Oojee
KOHTAaKTOB, IMPUYEM HEKOTOPbIE W3 HUX HAXOIATCS B CWIOBBIX MLEMAX, APyrue — B ILEMIX
yrnpasieHus. Kaxaplii KOHTakT MOJy4daeT TO ke OyKBEHHO-IM(PpOBOe OOO3HAUYEHHE, YTO U €ro
KaTylka. Bce KOHTakThl M300pakaloT Ha CXeMax B TaK HA3bIBAEMOM HOPMAJIbHOM IIOJIOKEHUH,
COOTBETCTBYIOIIIEM OTCYTCTBUIO TOKa B OOMOTKE WMJIM OTCYTCTBHIO MEXaHHYECKOI'O BO3JIEHCTBHUS Ha
KOHTAKT.

[Ipu HEOOXOTUMOCTH ITyCKa M OCTAHOBA JBUraTelsl M3 HECKOJbKUX MECT IyCKOBbIE KHOIKHU
BKJIIOYAIOT TapajluielbHO, a KHONKM OCTaHOBA MOcCienoBaTeNbHO. CHUTHAIBHBIE JIAMIIBI MOTYT
BKJIIOYATHCS Ha 3@)KUTaHUe WK noracanue. Takue nmammbl 0003HavyarT Ha cxemax oykBamu JIC.

JI1s cocTaBIeHNs U UTEHMSI Pa3BEPHYTBIX CXEM PENIEHHO-KOHTAaKTOPHOTO YIIPABJICHUS CIENYET
YCBOUTh OOLIMI MNPUHIMII TOCTPOCHHUS UX U MPHUHIATYI0 MapKUpoBKy. Bce 3ieMeHTsI
COOTBETCTBYIOIIMX alIapaToB U y3JIOB, BXOJAIIMX B LEMH YIPABJICHUs, JOJDKHBI 0003HAYaThCs TaK
e, KaKk COOTBETCTBYIOLIME ammaparbl WIK Y3JIbl CUJIOBBIX Iened. Eciu B cuiioBoi 1enmu umMeercs
HECKOJIBKO COBEPILEHHO OJMHAKOBBIX alMapaToB, BHIMOJHIIONMX OJMHAKOBbIE (YHKIMH, TO MOCIE
OykBeHHOro 0003HaueHUs CrpaBa MPOCTABISAIOT TMOPSIKOBBIM HoMep ammapara. Hampumep,
TEIJIOBBIE peJie, BBINOJHSIIOMME OJMHAKOBBIE (DYHKIMM, HO BKJIIOUYEHHBIE B pa3iIuyHble (a3bl,
obo3Hauarot Tak: PT1, PT2.

Cxema Hepesepcueno2o ynpasiieHus mpex@asHbiM ACUHXPOHHBIM 31eKmpoosueamenem ¢
KOPOMKO3AMKHYMbIM POMOPOM.
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[Ipu Brumouenun kHonku KHII («Ilyck») xarymka marautHoro myckarens KJI momywaer
nutanue no uenu: ¢aza C, 3amkuyras kHonka KHC («Crom»), kHomka KuIl, 3amMkHYTBII
koHTakT PTI1, Ha koTopslii BO3nmeMCTBYIOT oOa TemoBbix pene PT1, xarymka KJI, nyneBoi
npoBoJ. TakuM oO0pa3oM, MarHUTHBIM WycKaTellb OKa3bIBaeTCcid BKIIOYEHHBIM Ha (a3Hoe
Hanpspkenue 220 B, 3amkuyTcs ero koHTakThl KJI B cuioBoii nenu W asuratenb M moayduT
nutanue. OAHOBpeMeHHO 3ambikaeTcsi 0s1ok-koHTakT KJI, myntupyromuit kHonky Kull, xoropas
MOKeT ObITh oTnyuieHa. OctanoB aBurarens ocyuiectsisiercs kHonko KHC. Ilpu meperpyskax
cpabaThIBaIOT TEIUIOBBIE pelie, pa3MbIKatoT cBoi KOHTAakT PT1 B nenu karymku KJI 1 MarHUTHBIN
nyckaTenp oTkiItouyaercs. Jlns curHanmsauumu paboTel aBUrarens mnpenycmorpeHa sammna JIC,
KoTopasi Bkitodaercs Omok-koHTtakToMm KJI. Jlns 3ammThl ceTd OT TOKOB KOPOTKOTO 3aMbIKAHHS
YCTaHOBJICH aBTOMAaTUUYECKUH BBIKJIIOYaTeNb BA.

IHopsinok BbIMOTHEHHS PadOTHI.

1. M3yuuTh OCHOBHBIE TEOPETHUECKUE MOJIOKEHUS.
2. BpruepTuTh CXeMy YIpaBJICHUS ACHHXPOHHBIM JIBUTATEIIEM.
3. U3yunts paboTy CXEMBI.
4. OTBeTUTb HAa KOHTPOJIbHBIE BONIPOCHI:
e [lepeuncnauth pexumbl pabOThl 3nekTpoaBurarenei. Jlatb omnpeneneHue
KaKIOMY PEXUMY.
e [lepeuncauts IIyCKOPETYJINPYIOIINE anmapaTtel  JUIsl  yIpaBIEHUA
ANEKTPOABUTATENSIMU, UX Ha3HAUYCHUE
e OOBACHUTH HA3HAUYEHHUE U YCTPOICTBO MIABKOTO MPEIOXPAHUTENS.
e Jlns yero npegHa3zHA4YEHO TEIIOBOE pene?
5. CobpaTb HEpeBEepCUBHBIM ITYCK AaCHHXPOHHOI'O JIBUTATENS C KOPOTKO3aMKHYTHIM
poTopom

dopma npeacTaBieHus pe3yJbTaTa: UHANBUIyabHAS 3alIUTa PAOOTHI CXEeMbI (OTBETHI HA
BOIIPOCHI).
Kpurepum ouenku:

—«OTIMYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJIep:KaHNnEe TEMbl OCBOEHO MOJHOCThIO, 0€3
po0eoB, yMeHUs: CPOPMUPOBAHBI, BCE MPEyCMOTPEHHBIE TEMOW yueOHBIC 3a/JlaHUS BBITIOJHEHHI,
KaueCTBO UX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETHUECKOE U MPAKTUYECKOE COJAECPKAHUE TEMBbl OCBOEHO IOJHOCTHIO, 6€3
mpo0OesioB, HEKOTOphIe yMEHHUs C(HOpPMUPOBAHBI HEIOCTATOYHO, BCE MPETYCMOTPEHHBIE TEMOM
yueOHbIe 3aJaHHs BBITIOJIHEHBI, HEKOTOPBIC BU/IBI 3a/IAaHUH BBIMOJTHEHBI C OIIMOKAMHU.
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—«Y IOBNETBOPUTENIBHO» - TEOPETUYECKOE M TPAKTHUECKOE COJIEpP’KaHHUE TEMBbI OCBOCHO
YaCTUYHO, HO MPOOENIbI HEe HOCAT CYIIECTBEHHOT'O XapaKTepa, HEOOXOAUMbIE yMEHUS PabOThI C
OCBOCHHBIM MATEPUAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPCHHBIX TEMOM
YUeOHBIX 33JJaHU BBITOJHEHO, HEKOTOPBIE M3 BBITIOJHEHHBIX 3aJIaHUH COJIEPIKAT OIIUOKH.

—«HeynoBiIeTBOPUTENILHO» - TEOPETUYECKOE U MPAKTUYECKOE COACpNKAHHE TEMbl  HE
OCBOEHO, HEOOXOTUMBbIC YMEHHUs HEe C(HOPMHPOBAHBI, BBHIIOJHEHHBIC yUeOHBIC 3aJaHUS COJEPKAT
rpyOBI€ OITHOKH.

IIpakTuyeckoe 3ansiTue Ne6.
Bb10op annmapaTtypsl ynpaBJjieHUs U 3alUThI
Ilesb padoThI: HAY4YNUTHCS BHIOUPATH alapaThl yNpaBJIEHUS U 3aLIUThHI U
Beinosinus patdory, Bel Oyaere:

YMETh:
V1. monb30BaTbcsa U3MEPUTENBHBIME IPUOOPAMH;

V2. u3MepsATh NapaMeTpbl NEKTPUUECKHX IENel 31eKTpooOopyn10BaHUs aBTOMOOHIIEH;
VY 3. npou3BOaUTH MOA00P FIEMEHTOB JIEKTPUUECKHX IENEH U AIEKTPOHHBIX CXEM;

V4. cobmogath Mepbl 6€30MaCHOCTH MPHU paboTe C 3IEKTPOOOOPYAOBAHUEM U DIIEKTPUUECKUMU
WHCTPYMEHTAMH;

MarepunanbHoe obecrnieyeHue:

METOJMYECKUE YKa3aHMsl, CIIPaBOYHAs JINTEPATYPa, MHANBUAYAJIBHBIEC 3a/1aHUS

3ananne:

1. PaccuntaTe HOMUHAJIBHBIN TOK JIBUTaTEIIS.

2. BoiOpaTh aBTOMAaTUYECKUI BBIKIIOYATENb, IPEIOXPAHUTED.

Kparkue Teopernyeckue cBeieHUsA

K 3ammrHON anmaparype OTHOCSTCS aBTOMATHYECKHE BBIKJIOYATENN, TEIUIOBOE pele,
MIPEAOXPAHUTEIIH.

ABTOMAaTHYECKHMI BBIKIIIOYATEIb MPEAHA3HAYEH U1l KOMMYTAlUH JJIEKTPUYECKHUX LETeH U
3aIUTBl OT KOPOTKOI'O 3aMbIKaHUs M MEperpy30K. OCHOBHBIM 3JIEMEHTOM SIBJISIETCS PACLCIUTEND!
(TEenI0BOM MIIM AIEKTPOMAarHUTHBIH).

IIpenoxpanuTens mpenHa3Ha4deH Ui 3alIMThl OT KOPOTKOrO 3aMbIKaHus. OCHOBHBIM
JJIEMEHTOM SIBJISIETCS TUIABKAsl BCTABKa, U3rOTABJIMBAaeMas U3 JIETKOIUIABKOIO MaTepuana.

TemoBoe pene mnpegHa3HA4eHO [UISL 3alIUTBl OT TNEPErpy30K TeIUIOBBIX (OCHOBHBIM
AJIEMEHTOM SIBJISIETCS OMMeTauInyecKas IIacTHHa.

YcnoBust BbIOOpA MJIaBKOM BCTaBKU MPEIOXPAHUTEIS:

lyer > 1,

rze |, — pacu€THbIN TOK ABUraTENs.

[Ipn BbIOOpE IUIAaBKOM BCTaBKM HEOOXOAMMO YYMTHIBATh KPAaTKOBPEMEHHBIE IEPETPY3KH,
KOTOPBIE CBSI3aHBI C ITYCKOBBIMH TOKAMH 3JIEKTPOIPUEMHHUKOB. JIJ1s1 3TOr0 HE0OXOAUMO YUUTHIBATD
K03 (HULIMEHT, KOTOPBII 3aBUCUT OT YCIOBUM MycCKa.

[IpuHumaem 11st TETKUX YCIOBUM mycka o + 2,5; nis TskENbIX ycenoBusix nmycka — 2,0. Ilpu
BBIOOpPE aBTOMATHYECKOTO BBIKJIIOYATENS] HEOOXOJUMO YYHMTHIBATh KOJUYECTBO JBUTaTeiel B
MEXaHU3Max.

Ilopsinok BbINOJHEHHSI padOThHI:

1. Beimucatp u3 TaOaIMIIBI 110 €T0 33JJaHHOM Mapke HOMHHAJIbHbIE [TapaMeTphl JBUTATeNs — COS
Proms T]HOM; In/ IHOM

2. OnpenensieM HOMUHAIbHBIN PacYETHBIN TOK

IHOM =P HOM/ \/3 UHOM Cos Prom Muom

3. BeiOupaem 1o tabauie aBTOMaTHYECKUNA BBIKIIIOYATENb CEPUU
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BA -51 -25 (lya = lyp= )mo ycinoButo : by o > lyow, lup > 1,25k0u

4. BeiOupaeM npe1oXpaHUTENb

- IyCKOBOM TOK JIBUTATENs onpenaensieM 1o popmyine |y =K lyoy,

I7Ie K — KpaTHOCTb ITyCKOBOT'O TOKa (OmpeensieM 1o Tadauiie)

5. OnpenensieM pacu€THBIN TOK IUIABKOW BCTABKH NMPEAOXPAHUTEIS

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

6. Beibupaem mo Tabnuiie miaBkyo BCTaBKY MPEIOXPAHUTENS IO YCIOBHIO: I ra6n > |
dopma npeacTaBJieHUs pe3yJabTarTa:

CBOEBPEMEHHO U ITPaBUJIBHO BBIIIOJIHEHHBIE paCUEThI

Kpurtepun onenkmn:

—«OTIUYHOY - TEOPETUUECKOE U MTPAKTUYECKOE COJEPIKaHHE TEMbl OCBOEHO IOJIHOCTHIO, 03
npo0eioB, yMeHus chopMUPOBaHBI, BCE MPEIYCMOTPEHHbIE TEMOH ydeOHbIC 3a/1laHHS BHIIOJIHEHBI,
Ka4eCTBO MX BBHIIIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0pomIo» - TEOPETUIECKOE M MPAKTUUECKOE COJIEPKAHUE TEMBI OCBOCHO IOJIHOCTHIO, 0e3
npo0esioB, HEKOTOpbIE YMEHHS CPOPMHUPOBAHBI HEJOCTATOYHO, BCE IMPEIYCMOTPEHHBIE TEMOIl
y4eOHbIe 3a/JaHHsI BBITIOTHEHBI, HEKOTOPBIC BU/IbI 3aJJaHIH BBITIOJHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIEHO» - TEOPETHYECKOE U NPAKTHYECKOE COJEPKAHUE TEMBI OCBOCHO
YaCTMYHO, HO TPOOEJbl HE HOCAT CYIECTBEHHOTO XapakTepa, HEOOXOJMMbIe yMEHHsS palboThl C
OCBOCHHBIM MAaTEpHUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOMW
y4eOHBIX 33aHUI BHIITOJHEHO, HEKOTOPHIE M3 BBIMOJIHEHHBIX 33JJaHUI COJePIKaT OMINOKH.

—«HeynoBIeTBOpUTEIEHO» - TEOPETUYECKOe ¥ NPAKTUYECKOE COJCpKAaHWE TEMBl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C()OPMHUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIC 3aJaHUs COAEpIKaT
rpyOble OIIMOKH.

IIpakTnyeckoe 3ansaTne Ne7.
Bbi0op ceueHnst NpOBOHNKOB

ean pa6oTsi:
— yrayOsieHue paHee U3y4eHHOro MaTepuarna;
— BBIPa0OTKA YMEHUH U HaBBIKOB MO MPUMEHEHHUIO POPMYI;
— BBIpaOOTKA YMEHUH MOJIB30BaTHCS HOPMATHUBHO-CIIPABOYHOM TUTEPATYPOIi;
— BBIOOpP CeYeHUs MPOBOJIOB MO JOMYCTUMOMY HarpeBy.
Boinoainus padorty, Bel Oynere:
ymemy:

V1. monb30Barbcs U3MEPUTENBHBIMU PUOOpaMU;
V2. u3MepsaTh mapamMeTphl AIEKTPUIECKUX IETICH 3JIeKTPO0oOOpYA0BaHUS aBTOMOOHIICH;
V3. npou3BOIUTH OJO0P HIEMEHTOB IEKTPUUECKUX LIETIeH U AJIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 0€30MaCHOCTH MPHU padboTe C 3IEKTPOOOOPYAOBAHUEM U SIEKTPUUECKUMHU
MHCTPYMEHTaMU;

MaTtepuajbHoe o0ecnieyeHue:
pa3garouHblii MaTepuan (TaOJMIBI, CXEMbl), METOJAMYECKHE YKa3aHUS MO BBITOJHEHUIO
MPaKTUYECKON pabOTHI.
3amanmue:
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BapuanTt 1. BeibpaTh cedeHue npoBoja ¢ aTlOMUHUEBBIME JKHIAMU (CIOCO0 MPOKITAIKA — B
TpyOe) mis mutanus snekrpoasurares Mmapku 4A100L8Y3 (Pyon=1,5 kBT, N1= 750 06/mMuH). Uyey=
220B, muHa muanm | = 8 m.

Bapuanr 2. BeiOparh cedeHne kabess ¢ allOMUHUEBBIMU JKUAJIaMU (CITOCO0 MPOKIAIKH — B
3emuie) s nuTaHus dnekrtponsuratens Mapku 4A180S4/2Y3 (Pyow = 21xBt, n; = 3000
06/MuH). U= 380B, mmuna auanu | = 70 m.

BapuanTt 3. BeiOpars ceueHne kabensi ¢ MEAHBIMU KHUJIaMH (CIIOCOO MPOKIIAJKH — B 3eMJIC)
JUTst TuTaHus AnekTpoasuratesns Mapku 4A250S6Y 3 (Pyoy = 45xBT, N1 = 1000 06/MuH).Uye= 380B,
qnHa auaud | = 12 M.

Bapuanr 4. BeiOpaTh cedeHre mpoBoJia ¢ aTIOMHUHHEBBIMH JKUJIAMHU (CIIOCOO MPOKIAIKH —
OTKPBITO) JUIsl muTaHus diekTpoasurarens mapku 4AP180M6Y3 (Py = 18,5 kBt, n; = 1000
06/MuH). U= 220B, ninuna auanu | = 28 m.

BapuanTt 5. BriOpath ceueHne kabens ¢ aJIOMHHHEBBIMU XKHJIaMH (CIIOCOO MPOKIAIKU — B
3emuie) mist muTaHus snekrpoasuratens Mapku 4AP100S2Y3 (Pyow = 4 kBT, np = 3000 06/Mun).
Usuov= 380B, mmna nuauu | =25 M.

IMopsiiok BbITIOJIHEHHSI PA0OTHI:

1. Texyuuii TECTOBBIM KOHTPOJIb 11O TEME «INEKTPUUECKUE CETHUY.

2. BwiOop ceuenus kabelss Wiy IPOBOJIa B COOTBETCTBUHU C BAPUAHTOM

3. Ompenenutsb 1Mo Tadnuie napamerpsl qanaoro asurarens: KI1/] -
HOMUHAJBHBIA KOI(POHUIUEHT MOIMHOCTH —  COS (yoy:KPaTHOCTh IYCKOBOTO TOKa —

4.0npenenuTh pacyeTHbIN TOK:

PHI:IH

rac - HOMHHaJIbHAas MOIIHOCTL JABUI'aTCIIA, Bt

Usorn - HOMMHANBHOE HaNpshKeHNe, B
5.0npenenuTh TOK NIAaBKOW BCTABKH IIPEJOXPAHUTENS
A

2

rae In- ITyCKOBOM TOK, A

o - K03pGULIUEHT KPAaTKOBPEMEHHON MEPETPy3KH
o= 1,6+2,5 (B 3aBUCUMOCTHU OT peXHMa PabOTHI)
6.0npenenuTh CTaHAAPTHBIN TOK TUIABKOM BCTABKH 1O TAOJIHIIE COTJIACHO YCIIOBHIO:
Iscr.'raﬁ.r[. = IE:r:r.'p
7.0npenenuTh TOMYCTUMBIA TOK MMPOBOTHUKA
I..'J,un.p =1, 251, cr a6 )
8.BriOpaTh 1o TabauIe MPOBO WIIH KaOelIb CEYeHUEM S = ..MM~ TI0 YCJIOBHIO
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I..'J,l:ln.'raﬁ.r:. = I..:l;l:ln.p
9.IIpoBepuTh BEIOpAHHBIN TPOBOJHUK 10 TTOTEPE HATIPSKEHUS

Al = M B
-F b S b II-'I-I:-:II:II"‘I:
rae | — myIMHA JIMHUU, M
¥ — yAenbHas IIPOBOIUMOCTD
M

=32—

Fan oM _}]I:‘Mz

=537T—

¥u OM - MM2

S — ceueHne BEIOPaHHOTO MTPOBOIHUKA, MM

B ycranoBkax no 1000 B nonmyctumas norepst HanpsibkeHus pasHa 19 B.

dopma npeacTaBiaeHus pe3yJabTaTa: CBOCBPEMEHHO U IIPABUIILHO BBIOJIHEHHBIE PACUETHI.

Kpurepun oneHku:

—«OTIMYHO» - TEOPETUUECKOE U MPAKTUYECKOE COJIEpPKaHNE TEMbl OCBOEHO MOJIHOCThIO, 0€3
po6esoB, yMeHus1 ¢(HOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW y4eOHBIC 3aJJaHHs BBHITIOJIHEHBI,
KaueCTBO UX BBINOJHEHHUS OLICHEHO BBICOKO.

—«XO0pOoI1I0» - TEOPETUUECKOE U NMPAKTUYECKOE COJAEPKAHUE TEMbl OCBOEHO IOJHOCTHIO, O€3
npo0OesoB, HEKOTOphIe yMEHHS c()OpMHUPOBaHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOM
yueOHbIe 3aJJaHHs BBIIIOJIHEHBI, HEKOTOPBIE BUJIbI 3a/IaHUH BBIMOIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTENIBHO» - TEOPETUYECKOE M IPAKTHUECKOE COJIEPKaHUE TEMbl OCBOEHO
YaCTUYHO, HO MpOOENbl HE HOCST CYIIECTBEHHOI'O XapakTepa, HEOOXOAMMbIE YMEHMsI pabOThI C
OCBOEHHBIM MAaTE€pUAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX TEMOMU
y4eOHBIX 33JJaHU BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIHUOKH.

—«HeynoBiaeTBOPUTENHEHO» - TEOPETUYECKOE U MPAKTUYECKOE COAepkKaHHEe TeMbl HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIC 3aaHUs COAEPIKAT
rpyObie OLIHOKH.

IIpakTnyeckoe 3ansaTue Ne 8
Pacuer mapamMeTpoB M cocTaB/JieHHE CXeM Pa3JIMYHbIX TUIIOB BhINPSIMUTEJIEH

Heas pa6orbl: Hayunthest moaOupare AMOABI A PA3TUYHBIX BBINPSMHUTEIBHBIX CXEM U
paboTaTh CO CIPaBOYHBIMU TAOIUIIAMH.
Beimosnus patdory, Bel Oyaere:

YMETb:
V3. npon3BoaUTh NOJ00P IEMEHTOB JIEKTPUUECKHUX LENEeH U AIEKTPOHHBIX CXEM;

MarepuanabHoe olecneueHnme: METOJINYECKUE pEeKOMEeH a1, CIIPaBOYHHKH,
WHJIMBU1yaJIbHbIC 3a/IaHUS.

3ananue:

[Tomo6paTe AMOABI AJIsE OTHOTIOTYIEPHOTHONU, MOCTOBOM, TPEX(a3HBIX CXEM BBITIPSIMIICHUSI.

KpaTkue TeopeTnueckue cBeieHHUS:

BreinpsiMutenu mepeMeHHOro TOKa, COOpaHHBIE HA TMOJYMPOBOJHUKOBBIX JHONAX IIMPOKO
MPUMEHSIIOTCS B Pa3IMYHBIX 3JIEKTPOHHBIX YycTpomcTBax. [lpu pemenun 3agaun HE0OXOIUMO
MIOMHUTb, YTO OCHOBHBIMH MMapaMeTpaMu JUOJIOB SBIISIFOTCS:

- IOIYCTUMBIN TOK, Ha KOTOPBIN pacCYMTaH JaHHBIA TUO/T;

- 00paTHO€e HampsHKEHUE, BBIACP)KUBAEMOE AU010M 0e3 Ipo00si B HEMPOBOIAIININ TEPHO/.

[Ipu pemennu 3a1a4 HEOOXOIMMO UCTIONB30BaTh (POPMYIIBI, MpUBEAECHHBIE B TabmuIe 1

Tabnuna 1 Ycnosus BeIOOpa A1OI0B

HaunmeHnoBanue cxeMbl U, B YcnoBust BEIOOpa
ITo Toky I1o HanpsKEHUIO
OHononyneproHas U, = 3,14U4 lon > g Ussp = U,
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JIByXIIOJTyTIEpHOTHAST U; =3,14U4 lion > 0,514 Uowp = Uy
MocroBas U, =1,57U4 lion > 05y Uwsp = Us
Tpéxdasnas U, =2,1U4 lion > 1/3 Iy Ussp = U,

VYkazaHusd 1o peueHuro 3a1a4u
Breimucare u3 tabmuibl 2 «TeXHHYecKne NaHHBIC MOTYIPOBOIHUKOBBIX JHOJOB MapaMeTphl

moaa: lyon = ... A; Uggp =.....B
2. Onpenenuth TOK OTpebIeHUs 1o hopmyIie
|d = Pd/Ud, rae

Py - MomHOCTE MOTpEOUTENS, BT

Uq - HanpspkeHue notpedutens, B

3. OnpenenuTh HaNpsHKEHHUE, JICUCTBYIONIEE HA JUOJA B HEMPOBOISAIIMMN Mepuoa (s CBOEH
CXEMBbI BBIITPSIMIICHNS)

4. Ilposeputh nuoxa no napamerpam lyon 1 Ugsp. [HOA MOMKEH yIOBIETBOPATH YCIOBUSAM,
yKa3aHHBIM B Tabnuie 1.

IMopsiiok BbINOJIHEHUS PA0OTHI:

JI71st TUTaHUs MMOCTOSTHHBIM TOKOM MOTPeOuTENst MOIIHOCTHIO 250 BT npu Hanpsoxenuun 200 B
HE0OXOIMMO CcOOpaTh CXEeMy JABYXIOJYIIEPUOIHOTO BBIIPSIMUTENS PUCYHOK 1, HCIIOIB30BaB

cTaHapTHbid quoj tuna [ 243 b
B
B

~U

’ PP A 1‘—_]3.,

Pucynok 1. Cxema 1ByXIOJIyNEpUOIHOTO BBIIPSMHUTENS

1. BeoimuceiBaem u3 Ta0u. 2 mapamMeTphl JUO0JA:

| on =2A; U 5p =200 B

2. Tox morpeburens

Il = P4/Uq = 250/100 = 2,5 A

3. Hanpsbxenue, neiicTpyroiiee Ha U0/ B HEMPOBOASIIUN TEPUOI:

U,=3,14-U3=3,14100=314 B

4. TlpoBepsieM AMOA MO YCIOBHIO:

lion = 0,5 1y, 2 > 1,25 - ycnoBHe 10 TOKY BBITOJTHSETCS

Uosp = Us, 200 < 314 - ycrnoBue HE BBITIOIHACTCS

5. BriGupaeM u3 TabnuLbl 2 AMOA, YIOBIETBOPSIOUINI 3TUM
ycnosusam: J1 233 b (5A; 500 B) unu coequnsieM nBa quona J1 243 b nocienoBaTenbHO, TOTAA Uosp
-200:2=400B 400B>314B

®opma npeacTaBJieHUs Pe3yJbTATOB:

CBOEBPEMEHHO U MPABWILHO BHITIOJHEHHBIE PACUETHI

Kpurtepun onenkmn:

—«OTINYHOY - TEOPETUIECKOE U MPAKTUIECKOE COACP)KAHNUE TEMbI OCBOCHO MOJTHOCTHIO, O€3
po0eoB, yMeHUsI CPOPMUPOBAHBI, BCE MPETyCMOTPEHHBIE TEMOW yueOHBIC 3a/JaHUS BBITIOJHEHHI,
KayeCTBO UX BBIIOJIHCHHS OLICHEHO BBICOKO.

—«XOpoII0» - TEOPETHIECKOE U MPAKTHIECKOE COAEPIKaHHE TEMbl OCBOEHO MOJHOCTHIO, 0€3
npoOesioB, HEKOTOphIe yMEHHUs C(HOpPMUPOBAHBI HEIOCTATOYHO, BCE MPEAyCMOTPECHHBIE TEMOU
yueOHbIe 3aJaHHs BBITIOJIHEHBI, HEKOTOPBIC BU/IBI 3a/IAaHUH BBIMOJTHEHBI C OIIMOKAMHU.
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—«Y IOBNETBOPUTENIBHO» - TEOPETUYECKOE M TPAKTHUECKOE COJIEpP’KaHHUE TEMBbI OCBOCHO
YaCTUYHO, HO MPOOENIBI HEe HOCAT CYIIECTBEHHOT'O XapaKTepa, HEOOXOIUMBbIE YMEHHUS palbOThI C
OCBOGHHBIM MATEPUAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOM
YUeOHBIX 33JJaHU BBITOJHEHO, HEKOTOPBIE M3 BBITIOJHEHHBIX 3aJIaHUH COJIEPIKAT OIIUOKH.

—«HeynoBiIeTBOPUTENILHO» - TEOPETUYECKOE U MPAKTUYECKOE COACpNKAHHE TEMbl  HE
OCBOEHO, HEOOXOTUMBbIC YMEHUsI He C(HOPMHPOBAHBI, BBIIOJHCHHBIC yUeOHBIC 3aJaHHS COJEPIKAT
rpyOBI€ OITHOKH.
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