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1 BBEJAEHUE

BaxHyl0o d4acThb TeOpeTHYecKOH H NpPOPECCHOHATBHONM MPAKTHUYECKOW TMOJATOTOBKU
00y4aroIuxcs COCTaBIAIOT IPAKTUYECKHUE U JTAOOPAaTOPHbIE 3aHSTHUS.

CocraB u copeprkaHue MPaKTHUECKUX U JIADOPATOPHBIX 3aHATUIN HANPaBIICHBI HA pEATU3aIUI0
denepanbHOr0 rocyJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHAAPTAa CPEAHEro MPO(ecCHOHATBHOTO
oOpa3oBaHwUsI.

Benymell augakTHUecKoW 1ENbI0 NPAKTUYECKUX 3aHATUH  sBiseTcst  (popMupoBaHHe
npo(eCCUOHATBHBIX NPAKTUYECKUX YMEHUH (YMEHUIl BBINONHATH ONpEICNCHHBIE eicTBUS,
olepaluy, HEOOXOIUMBbIE B IOCIEAYIOIEM B NMPO(EeCCHOHAIBHON AEATENbHOCTH) WM y4eOHBIX
MPAKTUYECKUX YMEHHI HEOOXOIUMBIX B MOCIEAYIOIIEH YUeOHOM e TeIbHOCTH.

Benymell nunakTuueckol IeENbl0 JIAOOPATOPHBIX 3aHATUI SBIAETCS HKCHEPUMEHTAIbHOE
MOATBEP)KIEHUE W  IPOBEPKAa  CYUIECTBEHHBIX TEOPETHMUECKUX  IIOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH ).

B coorBercTBUUM ¢ paboueii mporpammoii yueoHou auctumuuabl OIML[.03 «DnekrporexHuka
U JICKTPOHUKA» MPEelyCMOTPEHO IPOBEIEHUE TPAKTUYECKUX U Ja00PATOPHBIX 3aHATHH.

B PE3YyIbTAaTC UX BBIIIOJIHCHN, 06yanOHlHﬁCH JOJIZKCH:

ymemp:

Y01.2 ananusupoBaTh 3ajadyy, BBIOMpATh U MCIOJIb30BaThb YMECTHbIE LHU(POBBIE CPEACTBA,
HPUIOKEHHS M PECYPCHI [UIsl IOCTAHOBKU M PEILICHUS 33a4K\[IPOOIICMBL;

VY01.3 pa3nenarb KOMIUIEKCHBIE 33]Jaul Ha M0J3aa4ul; OTCIEKHUBATh IIPOLIECC UCTIOTHEHUS 3aad, C
MOMOILBIO HU(PPOBBIX UHCTPYMEHTOB;

VY01.4 BoIaBAATH ¥ 3P PEKTUBHO NCKATH UH(OPMALINIO, HEOOXOAUMYIO Ul PEIICHUs 3aJa4l U/ 1IN
poOIEMBI;

VY01.6 onpenenutb HEOOXOIUMBIE PECYPCHI;

VY01.8 abcrparupoBaTbCsi OT CTAHAAPTHBIX MOJENEH, IepecTpauBaTh CIOXKHUBIIHECS CIIOCOOBI
pelieHns 3a7ady, BBIABUIATh allbTEPHATUBHBIE BAPUAHTHI JIEHCTBUM C 1I€JbI0 BBIPAOOTKH HOBBIX
ONTUMAJIbHBIX aJITOPUTMOB JIEHCTBHIA;

¥02.2 uckarp unpopmanuio B cetu MIHTepHET, ¢ UCIOIb30BaHUEM (PHIIBTPOB U KIIFOUEBBIX CIIOB;
¥02.5 onieHMBaTh JaHHBIE HA IOCTOBEPHOCTH;

¥02.6 oueHuBaTh NPAKTHUECKYID 3HAYMMOCTh PE3YyJIbTaTOB IIOHWCKA C IOMOIIBI0 IU(POBHIX
MHCTPYMEHTOB;

¥03.2 craBuTh cebe 0oOpazoBaTeIbHBIE SN O] BO3HUKAIOIINE )KH3HEHHBIC 3a1a4H;

V1. nonp30BaThCs U3MEPUTEIHLHBIMH ITPHOOpaMH;
V2. u3MepATh MapaMmeTphl JIEKTPUUECKUX LIeTel 31eKTpoodopy10BaHNs aBTOMOOMIIEH;
V3. npou3BoaUTh MOJ00P 3IEMEHTOB JIEKTPUUECKHX LENEeH U AIEKTPOHHBIX CXEM;

V4. cobmoaatb Mepbl 6€30MacHOCTH MPH padoTe C ANMEKTPOOOOPYIOBAHUEM U IIEKTPHUUECKUMHU
WHCTPYMEHTAMU;

ConeprkaHne MPaKTUYECKUX U JTA0OPATOPHBIX 3aHSATHI OPUEHTHPOBAHO HA TIOATOTOBKY O0yJarOIUXCs K
OCBOEHHIO IMPO(ECCHOHATBHOIO MOJYJsl MPOrpaMMbl MOATOTOBKU CIIEIMAIMCTOB CPEIHEro 3BeHa I0
CIELIMATBHOCTH Y OBJIA/ICHUI0 HPOeCcCUOHAIbHBIMU KOMUEMEeHUUAMU:

IIK 2.1. - OcymecTBIsATh IUATHOCTHUKY 3JIEKTPOOOOPYIOBAaHMS M 3JIEKTPOHHBIX CHCTEM
aBTOMOOWMJIEH;

[IK 2.2. - OcyuiecTBisITh TEXHUYECKOE OOCITYKHBaHHUE AIIEKTPOOOOPYIOBAHUS M IEKTPOHHBIX
CHCTEM aBTOMOOMJIEH COTIIACHO TEXHOJIIOTMYECKOH TOKYMEHTaluY,
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1K 2.3.- [IpoBOIUTH PEMOHT 3JIEKTPOOOOPYAOBAHHS U NEKTPOHHBIX CUCTEM aBTOMOOMIICH B
COOTBETCTBUH C TEXHOJOIMUECKON JOKYMEHTAIHEH.

A Taxxe GOPMHUPOBAHUIO 0OU{UX KOMPEMEHYUIL:

OK.01 - BeiOupares cmocoObl pemieHdss 3aaad  HpOoQecCHOHATBHON  JESITEIbHOCTH
NPUMEHHUTEIBHO K PA3INYHBIM KOHTEKCTaM ;
OK.02 - MHcrnonb3oBaTb COBpPEMEHHBIE CpPEICTBA IOUCKA, aHAIW3a W HHTEPIpPETAUuU

uHpopManud ¥ UHOOPMALMOHHBIE TEXHOJIOTUM JJis BBINOJHEHUSA 3a7ad MpodecCHOHaIbHOU
JEeSTEIBHOCTH. |

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

Brinmonnenue o0y4arommxcs NpakTHUYeCKUX U 1aOOpaTOpHBIX paboT MO yueOHOM JTUCIUILTNHE
« OTIILL.03 DnexkTpoTeXHHUKA U JICKTPOHUKA) HAIMPABIEHO Ha:

- 0bobwenue, cucmemamuzayuio, yenyojeHue, 3axKpenjieHue, pazsumue u Oemanru3ayuro
NOIYYEHHBIX MeOpemUecKUx 3HAHUll N0 KOHKPEMHbIM memMam Y4eOHoU OUCYUNTUHbL,

- ¢opmuposanue ymeHull NPUMEHAMb NONYYEHHble 3HAHUSL HA NpaAKmukKe, peanu3ayuro
eOUHCMEa UHMENNIEKMYANbHOU U NPAKMUYECKOU 0esimelbHOCU

- Qopmuposanue u pazeumue YMeHUl. HaAOIOOAMb, CPABHUBAMb, CONOCMABIAMD,
aHanu3uposams, 0enamsv 6blB00bl U 0000WeHUs, CAMOCMOSAMENIbHO 8eCmU  UCCIe008aAHUS,
NONb308aMbCs PA3NUYHBIMU NPUEMAMU UMEPEHULL, 0opMIsmb pe3yibmamsl 8 8ude maoauy, cxem,
epaghuxos;

- npuobpemenue HaBbIKO8 pabomvl ¢ paA3IUUHLIMU NPUOOPAMU, ANNAPAMYPOU, YCIAHOBKAMU U
OpyaumMu mexHu4ecKuUMu cpeocmeamu OJist NPOBEOeHUs. ONbIMO8;

- pazeumue UHMELIEKMYANbHbIX YMEHUll ) 0yOywux Cneyuarucmos: aHaiumudeckus,
NPOEKMUPOBOYHBIX, KOHCMPYKMUBHBIX U OP.;

- 8LIPAOOMKY NpU peuieHuU NOCMABIEHHbIX 3A0ay NPOPECCUOHANILHO 3HAYUMbBIX KA4ecms,
MAKUX KaK camocmosmenbHOCHb, OMEEMCMEEHHOCHb, MOYHOCMb, MEOPYECKAsl UHUYUAMUBA.

[pakTyeckue u 1a0OpaTOpPHBIE 3aHATHS MPOBOJSITCS TOCIE COOTBETCTBYIOIIEH TEMbI, KOTOpas
o0ecrieunBaeT HATMYME 3HAHUM, HEOOXOMMBIX JUIS €€ BBITOJTHCHYIS.



2METOAUYECKHUE YKA3AHUS

Tema 1.2.
DJIeKTpUYecKHe MeNu MOCTOSIHHOTO TOKA.

JlabGoparopHoe 3ansitue Ne 1
Opranuzannonnbie Bonpockl 1 Th npu npoBeaennn 1a60paTopHbIX padoT.

Hean: M3yueHwe mnpaBWJl BHYTPEHHETO pACIOpsKa M TEXHUKM OE30MacCHOCTH IIPH
BBINOJIHEHUH J1a00paTOPHBIX paboT

Bbinosinus padory, Bel Oyaere:
ymembs:
V1. nosnb30BaThCs U3MEPUTENBHBIMU IPUOOPAMHY;

V2. u3MepsATh NapaMeTphl DNEKTPUUECKUX IETNel 31eKTpooOopy10BaHUsl aBTOMOOHIIEH;
VY 3. npou3BOAUTH MOA00P FIEMEHTOB JIEKTPUUECKHUX LIENei 1 SJIEKTPOHHBIX CXEM;

V4. cobmonath Mepsl 0€30MTACHOCTH MPHU padOTe C IEKTPOOOOPYAOBAHUEM U IIIEKTPUICCKIMHU
MHCTPYMEHTaMU;

MatepuajibHoe o0ecnieyeHue:

UHCTPYKIUS K JabopaTOopHOM paboTe, mpaBWia BHYTPEHHETO pAcHoOpsiKa U TEXHUKU
0€30MacHOCTH IIPHU BBIOJHEHUHU J1a00paTOpHBIX paboT.

KypHaJI IO TEXHUKE 0€30M1acCHOCTH

3anganme: 1. 03HAKOMUTBCS C BOIIPOCAMH TEXHUKU O€30MaCHOCTH.

Kparkue teopernueckue cseaeHusi: JlaGopaTopHble pabOThl B TIpylmax HpOBOASTCA B
COOTBETCTBUM C pACIUCAaHMEM Y4YeOHBIX 3aHATUH B KOJJIE[KE U B TEUEHHUE OMNPEJICIEHHOIO
BpeMeHH. [loaToMy Ui BBINONHEHUS J1aOOPaTOPHBIX PabOT CTYIEHT JIOJIKEH PYKOBOJICTBOBATHCS
CJIELYIOIUMU TOJIOKEHUSMU:

1.nmpenBapuTEIbHO 03HAKOMUTHCS C IPa(PUKOM BBIIIOJTHEHUS JIaOOpaTOPHBIX padoT;

2.BHUMATEIbHO O3HAKOMUTHCS C ONMCAHHUEM COOTBETCTBYMOIIEH jgabopaTOpHOl paboThl U
YCTaHOBHUTh, B YEM COCTOUT OCHOBHAs 1I€JIb U 33j1a4a 3T0i paboThl;

3.110 JIEKIMOHHOMY KYypCy M COOTBETCTBYIOIIMM JIUTEPATYpHBIM MCTOYHUKAM M3YYUTh
TEOPETHYECKYIO YacTh, OTHOCSIIYIOCS K JaHHOU JJabopaTopHOU padboTe;

4.10 TpoBeneHUs  J1abOpaTOpHOW  pabOThIl  MOATOTOBUTH B paboueil  TeTpaau
COOTBETCTBYIOIIIE CXEMBbI, TAOJINLIbI HAOIIOACHUN U pacyeTHbIE POPMYJIBI;

5.HETOATOTOBJICHHBIE K paboTe CTYAEHTHI K BBHITIOJHEHHIO JIA0OpaTOpPHOW pabOThl HE
JOITYCKAIOTCS.

Ilopsinok BbINOJIHEHHUS PAdOTHI:

YcnenrHoe BBITIOTHEHUE Ja00paTOPHBIX padOT MOXKET OBITh JOCTUTHYTO B TOM Ciydae, eCiH
HKCIEPUMEHTATOP OTYETJIMBO MPEACTABIAET ceOe 1eb SKCIIEPUMEHTa U OKUJAAaeMble Pe3yNbTaThl,
IMO3TOMY BaXXHBIM YCIIOBHEM 00CTOSTEILHOCTH IMPOBOANMBIX I/ICCJ'IG)IOBaHI/II\/'I SABJIACTCA TIIATCJIIbHAsA
MOJAroTOoBKa K JabopaTopHoit paborte. Ilpu 3ToM HEOOXOAUMO COOMIOAEHUE CIEAYIOMIMX
TpeOoBaHUI.

1. Ilepen cOOpKOM 3NEKTPUUECKOM IIEMM CTYASHTHI JOJDKHBI IMPEABAPUTEIHHO
O3HAKOMUTBCS C AJIEKTPHUECKUM OOOpYIOBAaHWEM M €r0 HOMHUHAIBHBIMU JTAHHBIMH, a TaKXKe C
HU3MCPUTCIIbHBIMU HpI/I60paMI/I, npeaHa3Hau4CHHbIMU JJIA MMPOBCACHUA COOTBGTCTB}HOH.[GI’I
nabopaTopHON pabOTHI.



2. COopKy 3IEKTPUUECKOH e HE0OXOIMMO TIPOU3BOANTh B TOYHOM COOTBETCTBHUH C
3amanueM. llemecooOpa3Ho BHauajge COEAMHHUTH BCE DJIEMEHTHI  LEMH, BKJIOYaeMble
IIOCJIEZI0BATENBHO, A 3aT€M — MapaJlJIeNIbHO. DJIEKTPUUYECKUE LENH, BKIYAEMbIE HapalieiabHO,
PEKOMEHIYEeTCsl COEAMHSTH IPOBOJIAMU JIPYrOro LIBETA.

3. [Tocne okoH4aHusi COOPKM 3JEKTpUYECKas IIETb JIOJDKHA ObITh HpEAbsBICHA IS
poBepKU. BkItouaTh 11enb Mo HaMpsHKEHUEM MOKHO TOJIBKO € Pa3pelIeHHs MPEenoiaBaTesl.

4. 3anuce MoKazaHUi BceX MPUOOPOB B MPOIIECCEe BHIIOIHEHUS TaO0paTOPHOI paboThI
clieIyeT MPOU3BOIUTH MO0 BO3MOKHOCTH OJHOBPEMEHHO U OBICTPO.

o. Pe3ynbTaThl H3MEpeHHIA 3aHOCATCS CTYIEHTOM B CBOIO pabOUyIO TETPaIb.

6. [Tocne BbIMONMHEHMS] OTAETBHOTO 3Tama JiabopaTOpHOW pabOThl Pe3yibTaThl OIbITA
BMECTE C MPOCTEHIIMMHM KOHTPOJIbHBIMH pacueTaMu IMpEABABISAIOTCA s [POBEPKU
MpernoaBaTeso 10 pa30opKU AIEKTPUYECKON LEH.

7. Pa3bupath 3nEKTpHUECKYIO IIeTh, a TaK)Ke MEPEeXOIUTh K COOpPKE HOBOW MOKHO
TOJILKO T10 Pa3pEHICHHIO MPETIo1aBaTellsl.

8. [Tocne oxoH4anusi paboOTHI B J1abOpaTopuu padboyee MEeCTO JTOJKHO OBITh MPUBEICHO
B TIOPSIJIOK.

IIpaBuiia BHYTPEHHEro Ppacmopsiika M TeXHMKH 0€30MaCHOCTH MNPH BbINOJHEHUH
J1a00paToOpHBIX padboT

[Ipu pabGote B mabopaTOpHH SJIEKTPOTEXHUKH W AJIEKTPOHUKM BO HM30€kKaHWE HECUACTHBIX
CllyyaeB, a TaKXe IPEkKAEBPEMEHHOI0 BBIXOJAa U3 CTPOs NPUOOPOB M HIEKTPOOOOPYIOBAHUS
CTY/ICHT TIPH BBIIIOJHEHUHU Ja00PaTOPHBIX paOOT JOIKEH CTPOTO BBHIMOIHATH CIEAYIOIINE MPaBHIIa
BHYTPEHHEI0 pacrlopsi/ika U TEXHUKH O€30M1aCHOCTH:

1. npuctynas B naGoparopuu K palboTe, CTYAEHT JOJKEH O3HAKOMUTBHCS C IpaBUIIaMU
BHYTPEHHET0 paclopsiika U TEXHUKH O€3011aCHOCTH;

2. Tociie 03HAKOMJICHHSI C TIPaBUJIAMU BHYTPEHHETO PACIIOPSIKa U WHCTPYKTaXa 10 TEXHUKE
0€30MaCHOCTH CTYACHT JI0JDKEH paclucaTbcs B COOTBETCTBYIOILIEM KypHaJe;

3. mpu pabore B maOOpaTOPHH KAaTETOPHUYECKH 3alpelIaeTcsl MPUHOCUTh C COOOM BemM U
IPeIMEThI, 3arpOMOXKJIAIOIINe padoyne MecTa, CIIOCOOCTBYIOIIUE CO3JaHMIO YCJIOBHM, MOTYIIMX
MIPUBECTH K HAPYIICHHUIO TPABUJI TEXHUKH 0€30IIaCHOCTH;

4. B nabopaTopuu 3ampeniaercsi T'POMKO pas3roBapuBaTh, IMOKUAATh pabodyve MecTa u
MEPEXOANTH OT OJJHOTO CTEHAA K JPYroMY;

5. mpuctynas K padoTe B 1abopaTopuu, CTy€HUECKas Tpymmna JeauTcst Ha OpUraabl, KOTOpble
3aTeM paclpeeNsIroTCs 10 JTa00paTOPHBIM CTEHIaM;

6. cOOpKYy DIEKTpUYECKOW LeNH MPOU3BOAAT COEIUHHUTEIbHBIMH IPOBOJAAMHU  IpPHU
BBIKJIFOUEHHOM HANpsHKCHWW MUTAHUS B CTPOTOM COOTBETCTBHU CO CXEMOW, MPEJCTABICHHOH B
MHCTPYKIIMU, OOecreuuBasi MpH 3TOM HAJEKHOCTb JJIEKTPUYECKHX KOHTAKTOB BCEX Pa3bEMHBIX
COeIMHEHN;

7. mpucTynast K cOOpKe 3JIeKTPUUYECKOH Lenu, Heo0X0AUMO YOeAUTHCS B TOM, UYTO K CTEHIY
HE MTO/IaHO HAPSDKEHHE;

8. mpu cOopKe AIEKTPUYECKON LEeNH HEOOXOJUMO CIEAUTh 3a TeM, YTOObI COEAMHUTENbHBIC
MIPOBOJIA HE TIEPErH0ANCh U HE CKPYYUBAINCH TIETIISIMH.

9. mpubopsl U 3NEKTPOOOOPYJOBAHUE PACCTABISAIOTCS TaK, 4YTOOBl OBUIO yTOOHO HMHU
MOJTb30BATHCS;

10. coOpaHHas ANEKTPUUYECKas IeNb MPEAbSIBISIECTCS A TPOBEPKU MPETOAABATENIO;

11. BKJTFOUEHUE DJICKTPUUECKON IEMU TOJT HAPsKEHUE (TOCTIe MPOBEPKH) TTPOU3BOIUTCS
TOJIBKO C pa3pelleHus U B IPUCYTCTBUH MPEIO/IaBaTENs,

12. npu OOHAapy)KEHUHM HEUCTPABHOCTEH B  DJIEKTPUYECKOW IemH  HEOO0XOIUMO
HEMEJIEHHO OTKJIIOYHTH €€ OT MUTAIOIICH CeTH U TOJIOKUTH 00 TOM MPEToAaBaTeio;

13. MEPEKIIIOUCHUST U HWCIIPABJICHUS B COOpAaHHOW JJIGKTPUUYECKOW MM pa3perraeTcst
MIPOU3BOIUTH TOJIBKO MPHU OTKIIOYECHHOM HANPSKEHUW TTUTAHMUS,

14. 3ampemiaercss IMpHUKacaThbCsl NalbllaMU, KapaHJallaMd U APYTUMHU IpeIMeTaMu K
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OT'OJICHHBIM TOKOBEIYIIMM YaCTSIM 3JIEKTPUUECKON LENH, HaXOIAIIMMCS 0] HallPSHKCHUEM;

15. mpu pabote ¢ KOHAEHCATOpaMU CIEAYEeT IOMHHUTb, YTO Ha UX 3a)KUMaX, OTKIIFOUEHHBIX OT
CeTH, HEKOTOPOE BPEMsI COXPAHSAETCS SIEKTPUUECKUN 3apsis, MOTYIIUN OBITh MPUYNHON MOPAKEHUS
ANEKTPUYECKUM TOKOM;

16. mpu oOHapyXEHHH TOBPESXKICHUN 3JIEKTPUUECKOT0 OOOpYJOBaHUS U TNPUOOPOB
CTeHJIa, a TaKXKe MNpU MOSBICHUU JbIMA, CIEeUU(UYECKOro 3armaxa WIM HCKPEeHUs HeoO0XOoAUMO
HEMEJICHHO BBIKIIOUUTH HAPSHKCHUE MUTAHUS CTEHIa U U3BECTUTH 00 3TOM MpenojaBaTes;

17. MOCJIC BBIMTOJHEHUST JabopaTOpHON PabOThI HEOOXOIUMO BBIKIIOUYUTH HAIPSHKCHHE
MUTAHUS CTEHJa, pa30o0paTh UCCIEIyEeMYIO JEKTPUUECKYIO IeTlb U MPUBECTH B MOPAIOK padouee
MECTO;

18. B cnyyae mopakeHUs YeNOBEKa J3JEKTPUUYECKUM TOKOM HEOOXOIMMO HEMEIJICHHO
00eCTOYUTH CTEH/I, BHIKJIIOUUB HAMPSXKEHUE MUTAHUS;

19.  mpu moTepe CO3HaHUS M OCTAHOBKE ABIXaHUS HEOOXOIMMO HEMEIJICHHO OCBOOOIUTH
MOCTPAAABILETO OT CTECHSIOIIEH €ro OAEKIbl U JeNlaTh MCKYCCTBEHHOE JIbIXaHWE A0 MPHUOBITHS
Bpaya.

dopma mnpeacTaBjieHHs pe3yabTaTa: 3amuck B KypHaie mno Tb; odopmiuenue
naboparopHoit padothr Ne 1.

Kputepun onenkmn:

—«OTIUYHOY» - TEOPETUYECKOE U IMPAKTUUYECKOE COJepKAHUE TEMbl OCBOCHO IMOJHOCTHIO, 03
po6esoB, yMeHus: c(hOpMUPOBAHbI, BCE IMPEAYCMOTPEHHbIE TEMOW yueOHbIC 3a1aHUs BHIIOIHEHBI,
KAaueCTBO UX BBIIIOJIHEHHUS OLIEHEHO BBICOKO.

—«XOpouIo» - TEOPETUUECKOE U MPAKTUUYECKOE COJIEPKaHUE TEMbl OCBOECHO IOJIHOCTBIO, 0e3
npo0OesoB, HEKOTOphIe yMEHHS C(OpPMHUPOBAaHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOU
y4eOHbI€ 3aJJaHHs BBINOJIHEHBI, HEKOTOPBIE BU/IbI 3a/JaHUH BBIMOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTENBHO» - TEOPETUYECKOE M MPAKTHUECKOE COJEp)KaHUE TEMbl OCBOECHO
YaCTUYHO, HO MPOOENbl HE HOCSAT CYIIECTBEHHOI'O XapakTepa, HeoOXOAMMbIE YMEHMsI paboThl C
OCBOCHHBIM MaTEpUaloOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETyCMOTPEHHBIX TEMOMH
y4eOHBIX 3aJJaHHI BBIIIOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKHU.

—«HeynoBiaeTBOPUTENBHO» - TEOPETUYECKOE M IPAKTUYECKOE COJIEP)KAHUE TEMBI  HE
OCBOEHO, HEOOXO/MMBbIe YMEHHsI He C(OPMHUPOBAHBI, BBIOJHEHHbIE YU4eOHbIE 3aJJaHUs COZAEpIKaT
rpyOble OIIMOKH.

JlabGopaTopHoe 3ansiTue Ne 2
N3yuyenne coenHeHn pe3ncTOPOB U NMpoBepka 3akoHoB Oma n Kupxroga

Ienn: onpiTHAas NpoBEpKa COOTHOLIEHUH 3JIEKTPUUECKUX BEJIMYMH IIPH MOCIEI0BATEIILHOM U
napajyuieIbHOM COEIMHEHNH TPUEMHHUKOB JIEKTPUUYECKON SHEPrun

Beinosnus patdory, Bel Oyaere:

ymembp:
V1. nonb30BaThCs U3MEPUTENBHBIMU IPUOOPAMH;

V2. u3mMepsATh napaMeTphl JIEKTPUUECKUX LeTel 31eKTpoo0opy10BaHUsl aBTOMOOMIIEH;
V3. npou3BOaUTh MOA00P FIEMEHTOB AJIEKTPUUECKHX LENeH U AIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 6€30MaCHOCTH MPHU padoTe C 3IEKTPOOOOPYAOBAHUEM U SIEKTPUUECKUMHU
MHCTPYMEHTAMU;

MarepunanbHoe obecrnieyeHue:
Hcrounuk moctostHHOTO Toka Ha 250 B; anexTpomsmepuTenbHbIe TPHOOPHI; JTaMITOBBII
peocTar; COCAUMHUTCIILHBIC ITPOBOAA.



3amanme: 1. mnpoBepka OCHOBHBIX COOTHOIICHHH MEXIYy TOKOM, HANpSHKEHUEM U
COIPOTHUBIICHUEM IPU TOCIIEI0BATEIILHOM U MMAPAIICIIbHOM COSAMHEHUH JIEKTPONPUEMHUKOB.

Kpartkue Teoperudeckne cBeieHUsA:

1. Domyck k paboTe: BXOJAHON KOHTPOJIb B BUJE (PPOHTAILHOTO OIpOca:

- KaKoe COeIMHEHHNE HAa3bIBAIOT MOCJIEI0BATEIbHBIM?

- 3akoH OMa JuId ydacTKa Lenu

- Kak ompejensercss oOImee COMPOTHBICHUE IEMU C TOCICIOBATEIIEHBIM COCTUHEHUEM
3J1€MEHTOB?

- KaKoe COeIMHEHUE Ha3bIBACTCS MapajlieIbHbIM?

- opmynupoBka nepsoro 3akoH Kupxroda ans ysna

- YTO Ha3bIBAETCS Y3JIOM, BETBbIO, KOHTYPOM?

- OCHOBHBIE COOTHOIIEHHUS MEXAY TOKOM, HAIpSHKEHHMEM W CONpPOTHUBICHHUEM IPU
napajuieJIbHOM M MOCIE0BATeIbHOM COSAMHEHUU.

2. COopKa JIEKTPUUYECKHUX CXEM.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. O3HakoMuTBCS €O cxeMoil (puc.l) moOCIenoBaTENILHOIO COEIUHEHUS U IPOBEPHUTH
MPaBUILHOCTH COCIMHEHUS.

2. C paspeuieHus npemnojaBaTelis BKIOYUTh B CETh, U YCTAHOBUTH 3a/laHHOE HAMpsKEHUE,
KOTOPO€ BO BpEeMsl ONBITA MOJACPKUBACTCS MOCTOSHHBIM. [lonkimodas BoJbTMETp (TTOOYEPETHO)
napajuiebHO KaX/0My MPUEMHHUKY, U3MEpUTh naaeHue Hampspkenuin Ui, U,, Us. Ilokazanus
amMIiepMeTpa U BOJIbTMETpa 3aHECTH B TaOIUILy |

@ H1 " - m

ke ¥ ® &

- 5 & &
KZ]

vl g g e
K3

Pucynoxk 1. Cxema nocnenoBaTeIbHOTO COSTUHEHUS PUEMHUKOB

Ta6n1/1ua 1. ITocaenoBareabHOE COEAUHEHHE BHeKTPOHpI/IéMHI/IKOB

N3mepeno Brrancieno
ls U U |JU|Usg | R |Ry |Rs |Ryg |P [P [P | Py
i} 1 2 3 Jiig i} 1 2 3 i}
A B|B|B|B OMm |OM |[OmMm |OMm |B |B | B | Bt
T |T |T

3. IlpousBectu BbrunciaeHus. CpaBHUTH Pe3yiIbTaThl MOJIYYEHHBIX JAHHBIX.

4. Cnenatp BbIBOA. O3HAKOMUTBCS CO CXEMOM MapajlIeIbHOTO COEIMHEHUs] MPUEMHHUKOB (pHC.2).
CoOpatb cxeMy, IPOBEPUTH NIPABUIBHOCTh BKIIOUCHHS.

5.C pazpenieHus pyKOBOAUTENS BKIIIOUNUTh CXEMY, YCTAaHOBUTD HampsbkeHue. [loodepenHo Bkitoyas
Ka)KJJ0€ U3 COIIPOTUBIIEHUM M3MEPUTh TOK BeTBeW. IlokazaHus ammepmeTpa U BOIBTMETpA 3aHECTU
B TaOmmiry.2.
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Pucynok 2.Cxema napajijieIbHOTO COEIUHEHUS MPUEMHUKOB

Tabnuna 2.Cxema napajiielbHOro COeIMHEHUS IPUEMHUKOB

N3mepeno Brruncieno
U |11 [l2 |3 |les |R1 |R2 |R3 |Res |P [P | P | Pos
i} i} ! 1 2 3 11
B AlA A A OmMm [OM |OMm |[OMm |B | B | B | Bt
T [T |T

6.IIpousBectu BerunciaeHus. CpaBHUTH pe3yabTaThl MOJYyUYEHHBIX JIAHHBIX.
7.CrnenaTh BBIBO

®opma npeacTaBieHus pe3yJabTara:

COCTaBIJICHHE OTYETA U OTBETHl HA KOHTPOJIBHBIE BOIIPOCHI IPH 3aIUTE:

B yem cxozcTBO 1 paznuuune 3akoHa Oma Ui yyacTKa LenH U Beei nenu?

[Touemy nns ompenenenuss 3/IC UCTOYHHMKA TOKA C MOMOUIbIO BOJIBTMETpPA HEOOXOIUMO
Pa30OMKHYTb LieIb?

Uro ¢usnuecku BelpaxkaeT nepsbiil 3akoH Kupxrodga?

CdhopmynupoBats Bropoii 3akoH Kupxroda, 3anucats ero B MareMaTHueCKoi (hopMe.

MoseT 1M CONPOTUBJIEHHE ydacTKa JBYX MapajuleIbHO COEIUHEHHBIX NPOBOJHUKOB OBITh
0oJbIe (MeHbIIe) TF000ro 13 HUX?

Kpurtepuu onenku:

—«OTIMYHOY - TEOPETUUECKOE U MPAKTHUECKOE COJeprKaHHe TEMbl OCBOEHO MOJIHOCTHIO, 0e3
po6esoB, yMeHus: c(hOpMHUPOBAHBI, BCE MPEAYCMOTPEHHbIE TEMOM yuyeOHbIE 3a/laHUs BBIIIOJIHEHBHI,
Ka4eCTBO UX BBITIOJTHEHHUS OLEHEHO BBICOKO.

—«XO0poIIo» - TEOPETHIECKOE M MPAKTHUECKOE COJEPKAHNE TEMbl OCBOCHO ITOJHOCTHIO, 0€3
npo0esoB, HEKOTOphle yMEHHUs C(OPMHUPOBAaHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHbIE TEMOMU
yueOHbIe 3a/JaH¥sI BBITIOTHEHBI, HEKOTOPBIC BU/IBI 3aJTAHHI BBITIOJIHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE U TMPAKTUUYECKOE COJEp)KaHHE TEMbl OCBOEHO
YaCTUYHO, HO NpOOeibl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAUMble yMEHHUsS PaboThl ¢
OCBOCHHBIM MAaTEpHaJOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIWHCTBO MPEIYCMOTPEHHBIX TEMOH
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUN COJIepKAT OLIHOKH.

—«HeynoBneTBOpUTENEHO» - TEOPETHYECKOE M TPAKTHYECKOE COJACp)KaHHE TEMBl HE
OCBOCHO, HEOOXOJMMBIE YMEHHsI He C()OPMHUPOBAHBI, BHIITOJIHEHHBIE YUEOHbBIC 3aaHUs COAEpIKaT
rpyObie OIIHOKH.

IIpakTnueckoe 3ansaTHe Ne 1
Pacuer ajiekTpruyecKkux uemne MOCTOSAHHOIO TOKA

Heab: Hayunthecs Npon3BOAUTE PACUET ANEKTPUUECKUX TETEH .
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Bbinosinus padory, Bel Oyaere:
ymemp:
V1. n01p30BaTHCS U3MEPUTEIHLHBIMH ITPHOOpaAMH;

V2. u3MepsATh napaMeTpbl JIEKTPUUECKUX IENel 31eKTpoo0opy10BaHUsI aBTOMOOHIIEH;
VY 3. npou3BOaUTH MOA00P FIEMEHTOB JIEKTPUUECKHX IENEeH U AIEKTPOHHBIX CXEM;

V4. cobmoaats Mepbl 6€301MacHOCTH MPH paboTe C IITEKTPOOOOPYIOBAHUEM U IIEKTPUUESCKUMHU
UHCTPYMEHTaMU;

MarepuanbHoe obecrniedeHue: KapTouku WHIWBHUIYaTbHOTO 33JaHUSI, METOJUYECKUE
yKa3aHUs

3aganue:

1 . Ilens MOCTOSIHHOTO TOKA CO CMEIIAaHHBIM COSAMHEHUEM COCTOMT M3 YEThIPEX Pe3UCTOpoB. B
3aBUCUMOCTH OT BapuaHTa 3a/laHbl: cxemMa Lenu (10 HOMepy pHCYHKa, MpHiIokeHue 1),
conpotusiieHus pe3nuctopoB R, Ry ,R3 Ry, Hanpspkenne U, Tok | mnu MmomtHocTs P Beel mernu.

Onpenenutsh: 1) 3KBUBAICHTHOE CONMPOTUBJICHHUE HEMU R, 2) TOKH, TPOXOASIINE Yepe3
Kaknpii pesuctop li, lo, I3, |4 Pemenue 3amaun nmpoBepuTh, MPUMEHUB MEPBBIA 3akoH Kupxroda.
JlaHHbIe 17151 CBOETO BapuaHTa B3sTh U3 TabmuIs 1.1.

Ta6muma 1.1 BapuanTtsl 3aiannii

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

Kparkue Teoperunueckue cBeeHusi: Pemienue naHHoi 3amayu TpeOyeT 3HAHHMSI OCHOBHBIX
3aKOHOB TIOCTOSIHHOTO TOKA, MPOU3BOAHBIX (DOPMYJI ITHX 3aKOHOB M YMEHUS MX MPUMEHSTH IS
pacuera 3JIeKTPUYECKHUX IIeTei O CMEUIaHHBIM COeTUHEHUEM PE3UCTOPOB.

IMopsinok BeInoTHeHUs1 padoThl: [lepen penieHreM 3a1aun CBOEro BapuaHTa PEeKOMEHYeTCs
el1e pa3 03HAKOMUTHCS C PEIICHUEM ITpUMEpPa

Meroauky W TOCIIEIOBATEIBHOCTh JCUCTBUH TIPU
PELICHUH 33]1a4 CO CMELIAHHBIM COCIMHEHUEM PE3UCTOPOB
paccMOTpHM B 00IIIEM BH/JIE HA KOHKPETHOM IPUMEDE.

1. BeimuceiBaeM ycnoBHe 3a4adud  (conaepikaHue
YCIOBUM 3a7iad BBIMUCHIBATH MPUMEHUTEILHO K CBOEMY
BapHUaHTYy).

VcnoBue 3agaum. 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 OmM, R4= 5 Owm,
morHocTh nemu P = 320 Br.

Onpenenurs:

SKBUBAJICHTHOE COMPOTHUBJICHUE enu RoK, 2) TOKH, MPOXOAIIME Yepe3 KaKIbIil pe3ucTop.
Pemenwue 3anaun npoBepuTh, MPUMEHUB NIEpBbIN 3ak0H Kupxroda.

BrinuceiBaeM U3 yCIOBUM TO, YTO JIaHO U HYXHO ONPEIEIUTh B BHJAE OYKBEHHBIX
0003HaYEHHH U YHCIIOBBLIX 3HAYEHUH.

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

2 =1 =
P=1"R,c— 1= |P/R, ;= Il4= 1 ,TaK kak npu nocnenoBaTeIbHOM COEIMHEHN! OHH OIHH

U TC XK€, a L= U12/R1; l,= U12/R2, 20e Ui =1R1s

4. Breimonusiem pemieHue, He 3a0bIBas HyMepOBaTh M KPAaTKO OMHUCHIBATH JEHCTBUSL.
VIMeHHO Tak pelIeHbl BCe TUITOBBIC TPUMEPHI ITOCOOUSI.

OTCcyTCTBHME THUCHMEHHBIX TOSCHEHUW IEHCTBHI NPUBOAUT K HEMOIHOMY MMOHUMAaHHIO
pereHus 3aaad, ObICTPO 3a0bIBACTCHI.

5. BreimonHsieM mpoBepKy pelleHHus CIASAYIOIMMMU CrnocobaMu: a) JOTUYHOCTh
MOJIyUYEHHUsI TaKoro pe3yliibrara; 0) MpoBepka pe3yabTaTOB C MPUMEHEHHEM IEPBOrO M BTOPOTO
3akoHa Kupxroga.

OOBsACHIUM HEKOTOpbIE CITOCOOBI TPOBEPKHU PE3YJIBTATOB PEIICHUSI.

[Tpumenenue nepBoro 3akona Kupxroda.

dopMynHMpoBKa 3aKoHa: anredpanyeckass CyMMa TOKOB B Y3JIOBOM TOYKE paBHA HYIIIO.
Matemaruueckas 3armuch i y3i1a 0 CXeMBbI e PUCYHOK 1:

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

[Tpumenenue BToporo 3akona Kupxroda.
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dopMynHpOBKAa 3aKOHA: BO BCSIKOM 3aMKHYTOM KOHTYpe O3JEKTPUYECKOH  Ienu
anreopandeckas cymma JJIC Y E paBHa anrebpamveckoil cymMMme majaeHuid HampspbkeHuid Y 'R Ha
OTJIEBHBIX COMPOTHBIICHUSX 3TOTO KOHTYDA.

B 3amkayrom koHType (puc. 1) mpunoxenHoe Hanpspkenue U (anamormuyno DJIC mpu
BHYTPEHHEM COIMPOTUBICHUN UCTOYHUKA TOKA, PABHOM HYIIIO) U NAJACHUS HAMIPSHKCHUS

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

OO0x0/s1 KOHTYp IO HAIPABJICHUIO TOKA (B JIAHHOM CJIydae IO 4acOBOH CTpEJIKE), COCTaBUM
ypaBHEHUE 1o BTopoMy 3akoHy Kupxroda:

U=U+Us+ Uy

[Toncuer OGamanca wmomqHocTd. OOmIass MOIIHOCTH ILIEM paBHA CyMME MOIIHOCTEH Ha
OTJICIBHBIX PE3UCTOPaX.

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

P=U’R, mo P=1%Ry+ IRy + I%R3+ IRy unu

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

Ecnmu mpoBepky pemieHusi MPOBOAWTH ITYTEM CpPaBHEHUS PE3YJIbTATOB PEHICHHS JPYyTUMU
crocobamu, TO B JaHHOM cllydyae BMECTO OIpe/ieleHus] ToKa u3 GopMyisl P = I>R9K MOXHO 6bUIO
HalTU HaIPsSKEHHE

U=,PR, usP=U%R,.
a 3areMm | = U/R,, o popmyie 3akona Oma.
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ITpumep 1. Ha pucynke 2 m3o0paxkeHa 3JEKTpUYECKas Iebh CO CMEIIaHHBIM COCTUHEHUEM
pe3ucTopoB. M3BecTHBI 3HAUCHUSI CONTPOTHBICHHUH pe3ucTopoB Ry = 3 Om, Ry= 10 Om, R3 = 15 Om,
Ry = 1 Om, nanpsoxenne U = [/0 B u Bpems paborel menu t= /0 u. OnpenenuTs TOKH,
MPOXOASAIIKE Yepe3 Kak bl pesuctop lq,12,13,14,

O0IIyr0 MOIIHOCTh e P u

Ry
——3 L Ron pacxo sueprun W.
— S y I |
+ =4 1=11A
Ry +
B v R, J[]
v
= Ay =0
G -
Puc. 2 Pue. 3 Puc. 4

Pemenue 1. O003HAUMM CTpelKaMH TOKH, MPOXOMASIIUE Yepe3 KK PE3UCTOP C YUETOM HX
HarpaeJleHus (CM. puc. 2).

2. Ompenenum 001ee YKBUBAJICHTHOE COMPOTUBJICHUE 1LIEMH, METOJI MOJACYETa KOTOPOTO IS
[ENH CO CMEUIAHHBIM COCIMHEHHUEM PE3UCTOPOB CBOAMTCSA K IOCIEAOBATEIHLHOMY YIIPOIICHUIO
CXEMBI.

Conpotusnenusi Ry u Rz coenunens! napayuiensHo. Haliem o61ee conpoTHUBIEHUE TIPU TAKOM
coemuHennu: 1/Ry;3=1/R,+1/R;. mnpuBoas K oOmEeMy 3HaMEHATeNo, MOAydYuM Ry 3=
R2oR3/(Ry+R3)=10-15/(10+15)=150/25=6 Om

Teneps pesuctopel Ro3,R1,Rs coemunensl mocinenoBarenbHO, MX 0OIEe CONMPOTHUBICHUE
Roxs=R1+R23+Rs=4+6 = 10 Om.

D10 00I1ee CONPOTUBICHHUE, BKIIOYCHHOE B II€TIh BMECTO YETHIPEX COMPOTHBICHUN CXEMBI
puc. 2, TpU TAaKOM K€ 3HAUCHUHM HANpPSHKCHHWsS HE H3MEHUT Toka B menu. [lodTomy 5TO
COIIPOTHBIIEHUE Yallleé Ha3bIBaeTCs OOIIMM SKBHMBAJEHTHBIM CONPOTUBICHHUEM LEMH WM MPOCTO
SKBHUBAJIEHTHBIM (puc. 4)

3. Ilo 3akony OMma /7151 BHEIIHETo y4acTKa LIENH ONpeJeuM TOK

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

4. Haitnem Toku, nmpoxonsiue yepes Bce pe3ucTopsl.

UYepes pesuctop R; nmpoxoaut Tok |1 =I.

UYepes pesuctop R4 mpoxoaut ok I4 =I.

Jl51g onpenienieHnst TOKOB, MPOXOAIINX Yepe3 pe3uctopbl Ry v Rz, HyHO HallTH HanpsHKeHHE
Ha napaensHoM ydacTke Ups.DTo HampspkeHue MOXKHO onpenenuts AByMs criocobamu: Us= IRz 3
=11-6=66 Bumn Uy3=U-IR;-IRy==U—-1(R;+R4) =110-11(3+ 1)=66 B.

ITo 3akony Oma Jj1sl TapaJiyIeIbHOTO yuacTka 1enu HaigaeM l,= Uzs /Ry = =66/10 = 6,6 A4; |3
=U;,3/R3 =66/15 = 4,4 A vnu, npumMensist iepBbiii 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 crocobamu: a)

HpOBCpI/IM 6anch MOIIITHOCTHU

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

1210 Bm= 1210 Bm;

0) IS y37TOBOW TOUYKH A cXeMblI (puc. 2) MpUMeHUM nepBbIid 3akoH Kupxroga: | =1, +
I3=11=06,6 +4,4;
114=114;
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B) COCTaBUM YpaBHEHHE IO BTOpoMy 3akoHy Kupxroda, o0Xonas KOHTYp Lemu o
4acoOBOM CTpeEJIKe,

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. Peurenue 3a1aun no MHAUBUAYATLHOMY 3a/I1aHHIO.

dopma npeacrapiaeHus pe3yabrara: CBOEBPEMEHHO U NMPABWIBHO BHITIOJIHEHHBIEC PACUEThI

Kpurtepuu onenku:

—«OTIMYHOY - TEOPETUYECKOE U MPAKTUUECKOE COIEPIKaHHE TEMbI OCBOSHO MOJIHOCTHIO, 03
po6esoB, yMeHus: c(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOM yueOHBIE 3a/1laHUS BBIIOJIHEHBI,
Ka4eCTBO MX BBIIOJIHEHUS OLICHEHO BBICOKO.

—«XO0po1I0» - TEOPETUUECKOE U MPAKTHUECKOE COJCPKaHHE TEMbl OCBOCHO IOJHOCTHIO, 0€3
po0OesoB, HEKOTOphIe yMEHHS C(OpPMHUPOBAaHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOU
y4eOHbIe 3aJaHUs BBITIOIHEHBI, HEKOTOPBIE BUBI 3aJaHNUH BBITOJIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIHHO» - TEOPETHYECKOE M TPAKTUYECKOE COJCP)KaHHE TEMBI OCBOEHO
YaCTUYHO, HO TPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS paboThl C
OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM C(HOpMHpOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHU BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIHOKH.

—«HeynoBneTBOpUTENbHO» - TEOPETUYECKOE M IPAKTUYECKOE COJCp)KaHHE TeMbl  HE
OCBOEHO, HEOOXOMMbIE YMEHHUSI HE C(OPMUPOBAHBI, BHIIOIHEHHBIC YUYEOHBIC 3aJlaHUs COJEpPKAT
rpyObie OIIHOKH.

Tema 1.4. duekTpuyeckue nenu 04HO(Ga3HOro MEPEMEHHOI0 TOKA
JlaGopaTopHoe 3ansiTue Ne 3
Hccaenopanue pasBeTBJICHHON LENH EPEMEHHOr0 01HO(a3HOI0 TOKA
Heab: uzydyeHne CyuHOCTH MPOIECCOB, MPOUCXOAAIIUX TPpU 0OMEHE peaKTUBHOM 3Hepruein

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

Beimosnus padory, Bel Oyaere:

ymemb:
V1. nonb30BaThCs U3MEPUTENBHBIMU IPUOOPAMH;

V2. u3mMepsATh napaMeTphl JIEKTPUUECKUX LeTel 31eKTpoo0opy10BaHUsl aBTOMOOMIIEH;
V3. npou3BOIUTH OO0P JIEMEHTOB JEKTPUUECKUX LIETIeH U AIIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 0€30MacCHOCTH NP padboTe C 3IEKTPOOOOPYAOBAHUEM U DJIEKTPUUECKUMHU
MHCTPYMEHTaMU;

MarepuanbHoe obecneuenue: Victounuk Toka Ha 250B; anekrpon3smeputenbHbie IPUOOPHI;
JAMIIOBBIA  peocTaT; Karylmlka WHJIYKTUBHOCTH, OaTapes CTaTHYECKHX KOHJCHCATOPOB,
COCIMHUTEINLHBIE TPOBOIA.

3agaHue: ONPeICTUTh BIUSHUEC PEAKTUBHBIX 3JIEMEHTOB, BKIFOYAEMBIX B IICTh NTEPEMEHHOTO
TOKa Ha KO3 PHUIMEHT MOIIIHOCTH

KpaTkue Teopernueckue cBemeHusi: [Ipu ompeselieHny MmapamMeTpoB IEMU MEPEMEHHOTO
TOKa HEOOXOMMO UCIOIBL30BATh CICAYIONINE pacuETHbIC (POPMYIIBI:
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1. S=U-I 4. R=2Z-cosgp
5. X=Z-sing
6. Q=U-Il-sing

| rae R— aktuBHOe conpoTtusienue, Om;
X — peakTUBHOE CONPOTHUBJICHUE (MHAYKTUBHOE, EMKOCTHOE), OM;

Z — nonHoe conpotusiieHue, OM;
P — akTnBHAs MOIIHOCTH, BT;
Q — peakTHBHAast MOIITHOCTH, Bap;
S - mojiHas MOIIHOCTE, BA;
U — nanpsixenue, B;

| — ToK, A.

IMopsiTok BHINOJTHEHHUS PAOOTHI:

1. lonmyck k paboTe: TECTOBBII KOHTPOJIb
2. O3HaKOMHTHCS C 000pYAOBaHUEM U PUOOpaMH, COOPATh CXEMY COTJIaCHO pUCYHKa 1 a).

150 B l @@ . _

N

a) 6) B)

Pucynok 1 Cxema pa3BeTBIEHHOI Lenu 0AHO(pA3HOTO IEPEMEHHOT0 TOKa

3. Tlocnme mpoBepkH cXeMbl IpenojaBaTeleM, BKIIOUUTh YCTaHOBKY. Iloka3zaHus
ANEKTPOU3MEPUTEIBHBIX MPUOOPOB 3anucarh B Tadbnuiy 1.
4. CoOpaTh cXxeMy COIJIaCHO pPHCYHKY 10) (KaTymKy HHJIYKTUBHOCTH TOJAKIIOYUTH
napajuieJIbHO aKTUBHOM Harpyske). [lokazanust mpuOopoB 3aHecTH B TabuUIL].
5. CoOparb cxeMy cOIJIacCHO pHCYHKY 1B) (OaTapero KOHAEHcaTOpa MOAKIIOYHTD
napajuieIbHO aKTUBHOU Harpyske). [lokazanust mpuOOpoB 3aHECTH B TaOuiry 1.
Tabnuua 1 PacuéTHble 3HaUSHMSI TApaMETPOB LIENU

Xapakrep N3mepeno Brruucneno

Harpys3ku U I [P COSQ sing R z X Q S

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

AKTHUBHAA

AKTUBHO-
WHJIYKTUBHAs

AKTUBHO-
€éMKOCTHAas

6. [Ipoussectu pacueTsl 10 Ghopmysnam. JlaHHbIe pacu€TOB 3aHECTH B TAOJIHUITY.

7. HdaTe 3akirO4eHWE O MPAKTUYECKOM [PUMEHEHHHM KOHJIEHCATOPOB B CHCTEMax
ANEKTPOCHAOKEHHS, YKa3aB, YTO MOBBIIEHNE KO3()PHUIIMEHTa MOIIIHOCTH MTPUBOIUT K YMEHBLICHUIO
CHJIbI TOKa B HOpPOBOJAAX H, CJICAOBATCIIBHO, K YMCHBIICHHUIO IOTCPL JBJICKTPOSHCPIrMM HaA HUX
HarpeBaHuu.

dopma npeacTaBiIeHUs pPe3y/JbTaTa: CBOEBPEMEHHO U MPABUJILHO BHITIOJIHEHHBIE PACUETHI,
OTYET U OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI

16




Kpurepun oneHku:

—«OTIUYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJIEP>KaHUE TEMbI OCBOCHO MOJIHOCTHIO, 0€3
po6esoB, yMeHus: chOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOM y4eOHBIE 3a/1laHUS BHIIIOJIHEHBI,
KaueCTBO HX BBIIOJIHEHHUS OLIEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETUUECKOE U MPAKTUYECKOE COJIEP)KAHUE TEMBI OCBOEHO IOJHOCTBIO, 0€3
npo0esoB, HEKOTOphle yMEHHsS c()OpMUPOBaHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHbBIE TEMOU
yueOHbI€ 3aJIJaHUS BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHUN BBITIOJIHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTENBHO» - TEOPETUYECKOE M IPAKTHUECKOE COJEP)KAHUE TEMbI OCBOECHO
YaCTUYHO, HO MPOOENbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIe yYMEHHsS paboThI ¢
OCBOGHHBIM MAaTE€pHaIOM B OCHOBHOM C(HOPMUPOBAHbBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX TEMOI
y4eOHBIX 33JJaHUN BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIUOKH.

—«HeynoBiaeTBOPUTENHEHO» - TEOPETUYECKOEe M MPAKTHUYECKOe COJep)KaHHe TEeMbl  He
OCBOEHO, HEOOXOJUMbIe YMEHHUS HE cHOPMHPOBAHBI, BBHIIOJIHEHHBIE yueOHBIC 3aJaHUS COJIEPKAT
rpyObie OIHOKH.

IIpakTuyeckoe 3ansaTue Ne 2
Pacuyer Hepa3BeTB/IEHHOM 1eNH NePEeMEHHOI0 TOKA ¢ AKTUBHBIM, MHAYKTHBHbBIM H
€MKOCTHBIM 3JIeMeHTAMH

Iesb: HAy4YUTHCS MPOU3BOAUTH PACUET HEPA3BETBICHHBIX LIENEH IEPEeMEHHOro ToKa
Boinosinus patdory, Bl Oyaere ymems:
V1. nonb30BaTbcs U3MEPUTENBHBIMU IPUOOPAMHY;

V2. u3MepsTh mapamMeTphl AEKTPUUECKUX IIETIeH 2JIEKTPO0OOPYA0BaHUSI aBTOMOOHIICH;
VY3. mpou3BOIUTH MOA00P PIEMEHTOB DJIEKTPUUECKHX IIENeH U AIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 0€30aCHOCTH MPHU padoOTe C 3IEKTPOOOOPYAOBAHUEM U IIEKTPUUECKUMHU
MHCTPYMEHTaMU;

MarepuanbHoe oOecrmedeHre: METOJWYECKHE YKAa3aHUsA, WHIUBUIYAIbHbIE KAPTOUYKH
3aJaHuH

3aganue: J{ns 1enu mepeMeHHOTO TOKa, COJAEpKalled pa3TUYHbIE IEMEHTHI (PEe3UCTOPHI,
WHJIYKTUBHOCTH, EMKOCTH), BKJIIFOYEHHBIE MOCIIEA0BATENBHO, ONMPEIEIUTh MOJHOE COMPOTUBIICHHE,
MOIIHOCTH (aKTUBHYIO, PEaKTUBHYIO, MIOJHYI0) U TIOCTPOUTH BEKTOPHYIO UAarPaMMYy.

Ilopsinok BbINOJIHEHHs PadOTHI:

MeTtoauky ¥ MOCIIEIOBATEIBHOCTD JIEUCTBUH MO PEIICHUIO TAKOTO THUIIA 3aJ1ad PacCMOTPUM
Ha KOHKPETHOM TIpUMepe.

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

Omnpenenutsh: |) momHOE COMpOTHBIEHUE LieNu; 2) TOK; 3) kodpduiueHT MomHocTH; 4)
aKTHBHYIO, PCAKTUBHYIO M IIOJIHYIO MOIIHOCTH; 5) HaNpsHKCHHS Ha Ka)JOM COIPOTHBIICHHH.
HauepTtuth B Macmitabe, BEKTOPHYIO THarpaMMy LIETIH.

1. Onpenensiem NOJHOE CONPOTUBIIEHUE LEU:
Z = J(Re +R)Z +(x_ —Xc)? =+/(6+2)% +(10—4) =100
2. OnpepensieM TOK:
= ! - @ =10A
Z 10
3. OmpenensieM K03 GUIUEHT MOIITHOCTH LISTIH:
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sing = XL;XC :10154:0,6

no tabmuuam bpamuca Haxomum @ =36°50". Yron capura ¢a3 ¢ HAXOAUM IO CHHYCY BO

n30ex)aHue MoTepy 3HaKa yria (KOCUHYC SIBISICTCS YeTHOU (yHKIIUEH).
4. OnpezensieM aKTUBHYIO MOIIIHOCTb LETH:

P=1%.(R: +R)=5"-(6+2)=200A

5. Onpenensem PEaKTUBHYIO MOIIHOCTb LICTIN:
Q=1%-(X_+X.)=5%-(10-4)=150420

6. OnpezesnsieM MOJIHYIO MOIIHOCTD IENU

S=./P? +Q? =/200% +150° =250 A- A

7, Iy
|
ol T > i
LE—JI‘

a)
W I8 30 40 50 808
' I I 4 |

> - o
& J ¥y SA h

Pre. 3

Pucynoxk 1.Cxema nienu u BeKTOpHas JuarpaMma

7. OnpenensieM NnajgeHUs HANPSKEHUS HA COMPOTHUBIICHUSAX LIETIN:

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

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

[TocTpoenune BEeKTOpHOMN JuarpaMMbl HAYMHAEM C BbIOOpa MaciTada Julsl TOKAa M HaNpsDKEHUS.
3amaemcss MacmtaboMm 1Mo Toky: B lem — 1A u macmrabom no HampspkeHuto: B lem — 10 B.
ITocTpoeHue BeKTOpHOM nuarpaMmsl (puc.50) HauMHaeM ¢ BEKTOpa TOKa, KOTOPBIM OTKJIa/bIBaeM
10 TOPU30HTAIN B MaciuTade

54
1A4/cm
aKTUBHBIX conpoTuBNeHUsAX Urc 1 URg.

W3 xoHna Bekropa Ur OTKIanbIBa€M B CTOPOHY OIEpeXeHHs BeKTopa Toka Ha 90° BeKTop
najeHus Hanpsokenus Ul Ha MHIYKTHBHOM CONPOTHBIICHWH jymmHOW 208 = 5 cu. U3 xoHma

10B/cm
BekTopa U OTKIanpiBaéM B CTOPOHY OTCTaBaHUA OT BeKkTopa Toka Ha 90° BeKTOp MajaeHus
HanpsbkeHus Ha Kouaencarope Uc mmmmon 208, . I'eomerpuueckas cymma BeKTOPOB Uk
10B/cm
,Ur,UL 1 Uc paBHa nomHomy HanpspkeHuto U, MpUIoKeHHOMY K IISTIH.

®opma npeacraBJieHUs pe3yJbTaTa: CBOEBPEMEHHO U IPABUIILHO BBIITOJIHEHHBIE PACUETHI .

Kpurtepun onenkmn:

—«OTIMYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJIEP’KaHUE TEMbI OCBOEHO MOJIHOCTHIO, O€3
po06esioB, yMeHHsl chOPMHUPOBAHBI, BCE MPETYCMOTPEHHbIE TEMOM yueOHbIe 3a/laHuUs BBIIIOJHEHBI,
KAaueCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETHUECKOE U MPAKTUYECKOE COJIEP)KaHUE TEMbI OCBOEHO MOJHOCTHIO, Oe3
po0esIoB, HEKOTOpble yMEHHs C(OpMHpPOBaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
y4ueOHbI€ 3aJJaHNs BBINOJIHEHbI, HEKOTOPBIE BU/IbI 3aJaHUI BBINOJIHEHBI C OIINOKAMH.

—«Y 10BJIETBOPUTEIBHO» - TEOPETHYECKOE U MPAKTUYECKOE COAEPKAHHUE TEMBbl OCBOEHO
YaCTUYHO, HO NPOOENbl HE HOCAT CYILIECTBEHHOTO XapakTepa, HEOOXOAMMbIE YMEHMs paboThl C
OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOMH
yueOHBIX 3aJJaHUI BBIIOJHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 3a/laHUH coJlepKaT OIIUOKH.

=5cm - Bnonb BCKTOpa TOKa OTKJIAAbIBAEM BCKTOPbI MmajicHu HaIIpsSDKCHUS Ha
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—((Hey,Z[OB.HeTBOpI/ITCJILHO» - TCOPCTUUYCCKOC U MPAKTUYCCKOC COACPIKAHUC TCMbI HC

OCBOEHO, HEOOXOJMMbIE YMEHHUSI HE C(OPMUPOBAHBI, BBHIIIOJIHEHHbBIC Y4eOHbIC 3a/laHHS CO/AEpKAT
rpyObie OIIHOKH.

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

Heab: - ombITHAas MpPOBEpKa OCHOBHBIX COOTHOIICHUH A Ienu Tpex(a3zHoro Toka mpu
COCIMHEHUH MPUEMHUKOB <«3BE3/I0i», HCCIEeOBAaHUE BIUSHUS HEUTPAIBbHOTO MpPOBOJA Ha
BEJIMYMHY HANPSHKEHUN MPUEMHUKOB 3JIEKTPUUECKOU SHEPTUH.

Bbinosinus padory, Bol Oynere ymems:

V1. nonb30BaThcs U3MEPUTENBHBIMU IPUOOPAMH;

V2. u3MepsATh NapaMeTpbl JEKTPUIECKUX IENeil 371eKTpoo0opyn0BaHUsl aBTOMOOMIIEH;
V3. npou3BOaUTH MOA00P FIEMEHTOB JIEKTPUUECKHX IIENEeH U AIEKTPOHHBIX CXEM;

V4. cobmrogath Mepbl 0€30MaCHOCTH MPHU padoTe C IEKTPOOOOPYAOBAHUEM U IIIEKTPUIECKIUMHU
UHCTPYMEHTAMH;

MarepuanbHoe o0ecneyeHMe: HCTOYHUK TOKA; 3JIEKTPOM3MEPUTENbHbIE TNPUOOPHI;
JIAaMIIOBBIN PEOCTAT; COCINHUTENBHBIE IPOBOJIA.

3agaHue: BBUICHUTH 3HAUEHUE HYJIEBOI'O MpPOBOAa B TPEX(a3HOW Lenu MEepeMEHHOro TOKa
IIPU PA3JIMYHBIX HArpy3Kax; ONpeAeIUTh MOLUIHOCTH B (a3ax.

Ilopsinok BbINOJIHEHHs PadOTHI:

1. Jlonyck k paboTe - TeCTOBBIM KOHTPOJIb O TeMe 1.5.

2. 3anucarb TEXHUYECKUE JaHHBIE SJIEKTPOU3MEPUTEIHHBIX TPUOOPOB.

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

QRS

&) ]
A, o
¢ B ©
D \ZV =

N A

&) =

Pucynok 1.Cxema 1enu Tpéxda3Horo nepeMeHHOro TOKa

4. CoOparb cxeMy, YCTAaHOBUTb PAaBHOMEPHYIO Harpy3ky a3 (myTeM BKIIIOYEHHS JIaMIl).
[IpenbsaBUTH cXeMy JIJIsl IPOBEPKH.

5. BKIIIOUHTH B CETh, 3aKUCaTh MOKa3aHUs IPHUOOPOB B TAOIHILY.

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

7. YCTaHOBUTH HEPAaBHOMEPHYIO HAarpy3ky (a3 (BKIIOUMTh B KaxIoW (a3e paszauyHOe
KoiuuecTBO jami). [IpousBecT wu3MepeHus, 3amucaTh MOKa3aHUS MPHUOOPOB B TaONUIly MpHU
BKJIFOYUEHHOM U OTKJIFOYEHHOM HYJIEBOM IIPOBOJE.

8. YCTaHOBUTH PaBHOMEPHYIO HAarpy3ky ¢ oOpbIBOM ¢a3bl A M MPOU3BECTU U3MEPEHUS IpU
BKJIFOUEHHOM U OTKJIIOUEHHOM HYJIEBOM MPOBOJIE.

JlanHbIC M3MEpEHUH 3aHEeCTH B TaOIHUITY 1.
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Tabmuua 1. CBoHas Tabnuna rno pacuéTy mapameTpoB HEenH

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

ac

Hast

3 b1

@®opma npeacTaBJieHUs pe3yabTaTa:
CBOGBpCMeHHOG W IPaBUJIbHOC BBINIOJHCHUC paCLIéTOB, HHIUBHUAYAJIbHAsA 3alliTa
Kpurepun oneHku:

—«OTIUYHOY» - TEOPETUYECKOE U IMPAKTUYECKOE COJepKAHNUE TEMbl OCBOCHO MOJHOCThIO, 03
po6esoB, yMeHus: c(hOpMUPOBAHBI, BCE MPEAYCMOTPEHHbIE TEMOM yyeOHbIE 3a/laHUs BBIIIOJIHEHBI,
KAaueCTBO MX BBIIIOJIHEHHUS OLICHEHO BBICOKO.

—«XO0pouIo» - TEOPETHUECKOE U MPAKTUUYECKOE COJIEPKaHUE TEMbl OCBOECHO IOJIHOCTBIO, 0e3
Ipo0OesIoB, HEKOTOpble yMEHHUs C(OpPMHUPOBaHbBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHbIE TEMOMN
yueOHbI€ 3aJJaHUS BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHUN BHITIOJIHEHBI C OIIMOKaMH.

—«Y IOBJIETBOPUTENBHO» - TEOPETUYECKOE M IPAKTHUYECKOE COJAEPKAHUE TEMBI OCBOCHO
YaCTUYHO, HO NPOOeNbl He HOCST CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHs paboThl C
OCBOEHHBIM MAaTE€pHaJIOM B OCHOBHOM C(OPMUPOBAHbI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOM
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPHIE U3 BHITIOJIHEHHBIX 3a/laHUH coJiepKaT OIIUOKH.

—«HeynoBiaeTBOPUTENBbHO» - TEOPETUYECKOE M MPAKTHUYECKOE COJEpP)KAaHWE TEMbl  He
OCBOEHO, HEOOXO/AMMBbIE YMEHHsI He C(OPMHUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIE 3aJjaHUs COAEpIKaT
rpyOble OImMOKH.

IIpakTnueckoe 3ansaTne Ne3.
Pacuyer Tpéx(a3Hoii nenu nNpu coeMHEHUN «3Be3A0I»

He.]]b: ONpCACIICHUC TOKOB U MOIITHOCTEH I LI TpCX(I)aBHOl“O MNEPpEMCHHOI'0 TOKa IIpU
COCIMHCHNH ITPUEMHHUKOB «3BE3IOMN.

Beinosnus patdory, Bel Oyaere:
ymembp:
V1. nonb30BaThCs U3MEPUTENBHBIMU IPUOOPAMH;

V2. HU3MCPATH MAPaMCTPhI DJICKTPUICCKUX Lemnei 3HeKTp0060py)10BaHI/I}I aBTOMO6I/IJ'ICI71;
V3. IMPOU3BOAUTH 1'[0I[60p 9JICMCHTOB JJICKTPUYICCKUX LIeIe u SJICKTPOHHBIX CXCM;,

V4. cobnrogaTs Mepbl 0€30MACHOCTH MPU PAOd0TE C AIEKTPOOOOPYIOBAHUEM H IIIEKTPUUECKUMHU
WHCTPYMEHTAMHU;

MarepuanbHoe obecniedenue: VHauBu1yalbHbIE 3a1aHNs], METOJUYECKUE YKA3aHUS
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3aganue: B TpéxdazHyro 4eThIPEXTTPOBOAHYIO CETh C JTUHEHHBIM HAIPSHKEHUEM BKIFOUYEHBI
3BE37I01 pa3HbIe M0 XapakTepy conpotuBiieHus. OnpeaenuTs TOKH U MOIIHOCTH B (pa3ax.

Kparkue Teopernyeckmue cBeneHusi: [ pemieHus 3aadyd HYKHO 3HATh IPOrPAMMHBIN
Marepuall TCMbI <<Tpex<ba3HHe QJICKTPHUYCCKUC LCIIN», OTUCTIMBO HNPCACTABIATH COOTHOIICHUA
Mexnay (a3sHbIMH M JIMHEHHBIMM 3HAYEHUSIMU TOKOB M HANpsHKEHUH TpU  COEIUHEHUH
MOTPEOUTENEH AIIEKTPUUECKON SHEPTHM 3BE3/I0M M TPEYTOJIbHUKOM.

Jli1s 03HaKOMIIeHHS ¢ O0IIei METOAMKON pellieHus 3a7a4 JaHHON TeMbl PUBEAECHBI (HOPMYIIBL,
[I0Ka3aHO UX MPAKTUUYECKOE IPUMEHEHHE.

1 Ror
Ao—t—= q
Is _Y Rez
Ir Y| oy
ey — |
Iy
0 O—

Pucynok 1 Coennnenune notpedureneii «3Be310i»

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

TUHEIHOe HalpsHKEHUE

(azubie HanpsokeHust Uy, Uy, Ug, U

JMHEWHbIe TOKU (OHHM K€ Ba3Hble TOKH) I, [p, [a, Iy, I¢

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

Io=1Ip+1Ig + I

[Ipy Hanuuuu HEUTpalbHOrO TMpOBOJAA TMpU 000N Harpy3ke (paBHOMEPHON WU

HEPaBHOMEPHOH) CIpaBeJINBO COOTHOIIEHUE Mexay (a3sHbiM Uy u nuneliHbiM U7 HanpsbkeHneM

U
U‘I’:T};

HOMHH, qTo HeﬁTpaﬂBHLIﬁ HpOBOI[ HpI/I J'IIO6LIX Harpy3KaX O6CCHC‘II/IBaeT paBeHCTBO (I)a?»HBIX
HaHp?[)KeHI/II\/JI HpI/IeMHI/IKOB 3H€pl"I/II/I, HOJ'IyLII/IM
U(p =U A= UB = UC

3HaueHue Qa3HbIX (OHU K€ JTMHEHHbIE) TOKOB OIpeaesseM 1o 3akony Oma:
Ug . Ug . Uo
~2. Ipp = Iy = =2, Ipz3 = Iy = -2
Ror o2 =l =37 ®3 = A= 3 -
Harpyska ynicto akTuBHasi, IO3TOMY MOLTHOCTH (a3 ONpeeIIseM Mo caeaAyoIuM GopMyiam:
—p —72 .
Ppy = Pp = 1;1)1 Roq
Py :lecgz'Rch
Pp3 = P = I3 * Ros
AKTUBHYIO MOUIHOCTh Tpex(a3HOro mnoTrpeduTens sHeprud P ompeaenseM Kak CyMMy
MOIITHOCTEH Tpex ¢a3:

lpg =1y =

P:PA+PB+PC
7Y -

0o~
Ilopsinok BbINOJHEHHUs PadOTHI:

B YCTBIPEXMPOBOJHYIO CE€Th BKIIFOYCHA HECUMMETPHUYHAA Harpyska, COCAUMHCHHAsA B 3BE3AY

(puc. 4). dausl conpotuBineHus B ¢azax. JIuneitHoe HampsikeHue ceTn .OmnpenenuTs TOKU U
MOIITHOCTH B (pa3zax.
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1. Onpenensiem da3HOe HAPSDKEHUE

U =ﬁ= 559 ~ 220B
*T /3 1,73
§~ 2.0mnpenensieM TOKH B ¢a3ax:
)':'-J _ U(D _ U(D _ 220
S "L TR vEre
S 4 JRi+Xj
Qe
Pucynok 4. Coequnenue
noTpeduTeneii B
«3BE3AY»
_Up Us 220

Ip

-2 _ = 444
Zp  JRE+X} V32 +42

Uy 220
CT R, 11

3.0mnpenensieM yrisl caBura a3 B Kaxaou ¢ase:

X 6 -
Singy = 4= ———— = —0,6; @4 = —3650
Tz Vet el 4
X 4

singg =— = ————— = —(,8; =—-53°10'
e PN e

Qe = 0, Tak KaKk B (I)aSC C ecTh TOJIBKO aKTUBHOE COIIPOTUBJICHHC.

OmnpenensieM MOIIHOCTH B (pa3ax:
a) aKTUBHYIO

P=PA+PB+PC
Py =1f"Ry Py =1§-Rp Pc =1¢-R¢
P =222-8+44%-3+4+22%2-11 =3872 + 5808 + 5324 = 15004Bm

0) peaKTUBHYIO
Q=0Qa+t0Qp+0Q

B sroit CYMMCE pC€aKTUBHAsA MOUIHOCTb KaTyIIKHW CHUTACTCA HOHO)KHTGHBHOﬁ, a pCaKTHBHasd

MOIIHOCTh KOHJIEHCATOPA — OTPHULIATEIbHOM.
B ¢aze C peakTrBHas MOIIHOCThH paBHA HYJIIO.

Q=0,+0Qp
Qa=1f + X, Qp =13 + Xz
Q =222-6+44%-4 = 2904 + 7744 = 10648BAp

(I)opMa npeacraBjdeHus pedyjabTara: CBOCBpCMeHHO U MPaBUJIbHO BBINIOJIHCHHBIC paC‘-IéTBI

Kpurepun onenkmn:
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—«OTIUYHOY - TEOPETUUECKOE M MPAKTUUYECKOE COAEPKaHUE TEMBI OCBOCHO IMOJIHOCTHIO, 03
npo0eItoB, yMeHus c(hOpMHUPOBaHBI, BCE NMPEIYCMOTPEHHbIE TEMOH y4eOHbIC 3a/JaHHs BHIITOIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLIEHEHO BBICOKO.

—«Xopo1I0» - TEOPETUIECKOE M MPAKTHUECKOE COJEPKAHUE TEMbl OCBOCHO ITOJIHOCTHIO, 0e3
npo0esioB, HEKOTOpbIE YMEHHS C(POPMHUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE TEMOMH
yueOHbIe 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHUI BBIMIOJIHEHBI C OIINOKaAMH.

—«Y IOBJIETBOPUTEIIEHO» - TEOPETHYECKOE U MPAKTHUYECKOE COJEpKAHUE TEMBI OCBOEHO
YaCTMYHO, HO TPOOEBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOIUMbBIE YMEHHUS paboThHI C
OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOMH
y4eOHBIX 33aJJaHU BBITOIHEHO, HEKOTOPBIEC U3 BBHIIOJIHEHHBIX 33JaHUH COJIEPKAT OIINOKH.

—«HeynoBiIeTBOpUTEIbHO» - TEOPETUYECKOe M TMPAKTUYECKOE COACp)KaHUE TEeMbl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIEC YUueOHbIE 3aaHusl COAEpIKaT
rpyOble OIIHOKH.

Tema 1.6. diekTprueckne u3MepeHHs UIJIEKTPOU3MepPUTeIbHbIE TPHOOPHI

JlaGopaTopHoe 3aHsiTue NoS.,
IToBepka U3MepuUTEIHLHOT0 IPUGOPA

Henab: - 3HaKOMCTBO € YCTPOMCTBOM 0JTHO(PA3HOTO UHIYKIIMOHHOTO CUETYHKA IIIEKTPUIECKON
OHCpPIUHU, CXEMOI1 eT0 BKJIIOUCHHUS.

- OIpeJeNieHre morpenHocTel mpubdopa

Boinosinus padorty, Bel Oynere:

ymemb:
V1. monb30BaThCs U3MEPUTENBHBIME IPUOOPAMH;

V2. u3MepATh MapaMeTphl JEKTPUUECKUX LIENeH AIeKTpooOopy10BaHUs aBTOMOOMIIEH;
V3. npon3BoaUTh MOA00P IEMEHTOB JIEKTPUUECKHUX LENEH U AIEKTPOHHBIX CXEM;

V4. cobmoaats Mepbl 6€30MacHOCTH MPH paboTe C AMEKTPOOOOPYIOBAHUEM U INEKTPHUUECKUMHU
UHCTPYMEHTAMU;

MarepuanbHoe o0ecriedeHMe: HCTOYHUK TUTAHUS, CUETYMK DJIEKTPUUECKOW HIHEPTUU
(omHO(Da3HBIH).

Harpyska - JIJaMIIOBBIH PeocTar, aMIepMeTp, BOILTMETP, BATTMETP, MPOBOJIA.

3agaHue: onpeaenuTh NOrPEUTHOCTh 0THO(GA3HOTO CUETIHKA.

Kparkune teopernueckue cBegeHusi: Jlisi ydera akTUBHOW DIIEKTPUYECKOW DHEPIUM,
OTJaBa€MOM DIIGKTPUYECKOW CTaHIME B CETh W DJHEPTUH, TMOIYy4aeMOH MOTPEOUTENISIMH,
MPUMEHSIOT  TpUOOpPHI, KOTOpPHIE  HA3BIBAIOTCS  CUYETUYMKAMH  DJICKTPHUUYECKOM  DHEPTrHH.
NHAyKIMOHHBIE CUETYMKU TIONYYUIM HauOoJblliee pacnpocTpaHeHue. [IpuMeHSIoT B ceTsax
nmepeMeHHOro Toka. [IpwHIMI  paboThl OCHOBAaH Ha B3aUMOJCHCTBUM BUXPEBBIX TOKOB C
BpalIalolUM MAarHUTHBIM MOJIEM.

DNEeKTPUYECKHE CUYCTUUKH O0JIaat0T OMpPENeNIeHHON IMOTPeITHOCThIO0, KOTOpasi 3aBUCHT OT
KJlacca TOYHOCTU. Hampumep, /uisi CUETYMKOB, UMEIOIIMX KJIACC TOYHOCTU 2,5. DTO 3HAYUT, UTO
OTHOCUTEJIbHAS TOTPEIIHOCTh CYETYMKA JOJDKHA OBITh B mpeaenax 2,5%. Ecmu cuetynk He
yIIOBJIETBOPSIET 3TOMY TPEOOBAaHUIO, TO OH TOJUIKUT PEMOHTY, TaK KaK K OKCIUTyaTalliu He
npurojgeH. Bo Bpemsi mporpeBaHus cyUeTYMKa ONPENEIUTh €ro HOMHHAJIBHYIO IOCTOSHHYIO -
KOJIMYECTBO DJICKTPOIHEPTHH, yYUTHIBAEMOE CUYETHBIM MEXaHHW3MOM 3a OJIMH TOJHBIA 000pOT
JTUCKA.
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| (xem.uac) _1000-3600
A(obopom) — o6opom

K, = . A=2500

Ky — K,
Ky =———100%

Kg
IMopsinok BbINOJIHEHHUS PA0OTHI:

1. CoOpatb cxemy (puc.l)

| i 3 4 |I ¥

HHH [

|
o~ W

CeTh | g-(
' 150 & L__é‘;}

&

o S

Pucynok 1. Cxema noaKIOUEHUs CUETYMKA
2. BkIouYuTh CXEMy TOJIBKO IIOCJI€ TPOBEPKH IPENOJAaBAaTEIeM M  yCTaHOBUTh

aBToTpaHchopmaTopom Hanpsbkenue U,,,, KoTopoe BO BpeMs ONbITa IOAICPKUBACTCS

IIOCTOSAHHBIM.
3. Harpy3quI>1M peoCcTaToM YCTAHOBUTH HOMHUHAJIbHBIA TOK B LOenu H nNporpeTb CUCTUHUK. Bo
BpeMs MPOrpeBaHUusd CUETUYMKA OMnpeaAcinTb €ro HOMHHAJIBbHYIO IIOCTOSHHYIO - KOJHMYECTBO

ANEKTPOIHEPT UK, YIUTHIBAEMOE CUSTHBIM MEXaHU3MOM 32 OJIMH MOJHBIA 000poT aucka (Kj).
4. Ilpy nosiBNEHUH B OKOILIEYKE KPACHOW METKH, UMEIOIIeHcs Ha IUCKE CUeTYMKA, HAaUlHaeTe
cuuTath yucao oboporos 3a 180 cexynn. [Tokazanus npubopa 3anucars B Tadbnuy 1.

Tabmuna 1.CBogHas Tabnuiia no oNpeesIeHNIo apaMeTPoB CYETUHKA

Harpyska N3mepeno Beruncneno
U,B I, A P, Bt T, cex N Kua Kn Y

25%

75%

100%

OneIT NOBTOPUTH NPHU Pa3INYHbIX HAIPy3Kax.

5. Ha ocHOBaHMM NOJIyYEHHBIX JAHHBIX ONPEIEIINTh IEUCTBUTENbHYIO cueTunka K

6. IlpoBepuTh cyETUYMK B pEKHUME CAMOXOJa: OTKJIIOYHUTH HArpy3Ky M YCTaHOBMTH
HanpsbkeHue 80 % ot U, , a 3atem 110%. IIpu 3ToM auck He KoipkeH Bpamarbes. Ecian ke auck

Oyzner Bpamatbcss 0€3 OCTaHOBKHM, 3HAUUT, CUYETYMK OOJIagaeT caMOXOJOM M K JajdbHEHIIen
JKCIUTyaTalluy HE IIPUTOJIEH.

dopma npeacTaBiaeHus pe3yabrara:

npaBwibHOe  odopmieHHe paboThl, 3aloJIHEHUWEe TaOJMIbl, HAMHMCaHWE BBIBOJA 110
pe3yibTaTaM IPOBEPKHU CUETUUKA.

Kpurepum ounenku:

—«OTIMYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJIEpP’KaHUEe TEMbI OCBOCHO MOJIHOCTHIO, O€3
po0OesioB, yMeHusi CHOPMUPOBAHEI, BCE MPEIYCMOTPEHHBIE TEMOUW y4eOHBIE 3aJaHUS BBHITIOTHEHBI,
Ka4eCTBO UX BBIITOJIHEHHUS OLICHEHO BBICOKO.
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—«XO0poIIo» - TEOPETHUECKOE M MPAKTUIECKOE COJIePKaHUE TEMBI OCBOCHO TOJTHOCTHIO, Oe3
npoOesoB, HEKOTOphIe yMEHHUS C(OPMHUPOBAaHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIC TEMOU
y4eOHBIC 3a/IJaHUs BBIMIOTHEHBI, HEKOTOPHIC BHUJIBI 33/IaHU BHITIOJTHEHBI C OIIMOKAMH.

—«Y IOBJICTBOPUTEIHLHO» - TEOPETHYECKOE U TPAKTUYECKOE COJCPIKaHHUE TEMBbI OCBOCHO
YaCTUYHO, HO TPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOMUMbIE YMEHUS PabOThI C
OCBOCHHBIM MATE€PHAIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHU BBIITOJIHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJIaHUH COJIEPIKAT OITUOKH.

—«HeynoBIeTBOPUTELHO» - TEOPETUYECKOE M MPAKTUYECKOE COJCpKaHWE TEMBl  HE
OCBOEHO, HEOOXOIUMBbIC YMEHUsI He C(HOPMHUPOBAHBI, BBHIIIOJHEHHBIC yUCOHBIE 3a/JaHUS COJEPKAT
rpyOBI€ OIITHOKHU.

JlaGopaTopHoe 3aHsiTHe Neb.
N3mepeHne 3J1eKTPHYECKOTO COMPOTHBIIECHUS

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

V1. nosnb30BaTbcs U3MEPUTENBHBIMU IPUOOPAMHY;

V2. u3MepATh napaMeTpbl JEKTPUUECKUX LENeH 31eKTpooOopy10BaHUsl aBTOMOOMIIEH;
V3. npou3BOIUTH OJO0P JIEMEHTOB JIEKTPUUECKUX LIETIEH U AJIEKTPOHHBIX CXEM;

V4. cobmoaats Mepbl 6€301MacHOCTH MPH paboTe C AIMEKTPOOOOPYIOBAHUEM U IIEKTPUICCKUMHU
MHCTPYMEHTaMU;

MaTepna.m,Hoe o0ecmeyeHne: HCTOUYHHK IMUTaHUuA, aMICPMETpP, BOJIBTMETP, BATTMCTDP,
JIAMIIOBBIM peocTar, COCANHUTCIIbHBIC ITPOBO/JAd, Mara3ui COHpOTHBHeHHﬁ.

3aganue:

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

1. TeKymuii TECTOBBIN KOHTPOIb IO TEME

2. OHpGHGJ’II/ITI) 3HAYCHUA COHpOTI/IBJ'IeHI/II\/JI pa3J'II/I‘IHI>IMI/I METOAdAaMHU.

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

Tabnuna 1. JlaHHbIe 21eKTPON3MEPUTETBHBIX MPUOOPOB

Ne n/nt HaumenoBanue npubopa Tun TexHu4ecKue XapakTepUCTUKU

4.CobpaTh JIEKTPHUECKYIO CXEMY
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> o1
)

-

150
T S

oY)

Meton aMmrepmerpa U BOJBTMETpPAa OCHOBAaH Ha INpuMeHeHMM 3akoHa Owma. YactHoe oOT
JeJICHUs TO0Ka3aHUIl BOJBTMETPA, MOIKIIOUYEHHOIO K HCHBITYEMOMY PE3HCTOpY, Ha IOKa3aHUs
amIIepMeTpa, BKIIOYEHHOI0 MOCIEI0BATENBHO C ITUM PE3UCTOPOM ONPENAENISIET €r0 CONPOTUBICHUE

R=

- onpeenuts R 1poBoHMKa (HUXPOM) 110 bopmyiie
R =~
S

- IOCJIE TIPOBEPKU CXEMBI IpernojaBaTesieM BKIIOYUTH LIENb B CETh U 3alUCaTh IOKa3aHMs
amIiepMeTpa U BOJIBTMETPA, U 110 3akoHy OMa onpeienuTs conporusieHue R".

- OIPEJIENIUTh CONPOTUBIIEHNE U3 (hopMyIibl P = IR

- CPaBHUTH MOITYYEHHbBIE PE3yJIbTaThl U ONPEAEIUTh a0COMIOTHYIO TOTPELIHOCTb.

R=R-R".

- OTBETUTh HA BOIPOCHI:

B uyemM cymHOCTP MeTOla W3MEpPEHHUS CONPOTHBIEHUS C IIOMOIIbIO aMmIepMerpa u
BOJIbTMETpaA?

Kakoil 3akoH 3JIEKTPOTEXHUKU JIEKUT B OCHOBE METOJa H3MEPEHMsI COINpPOTHUBIEHUS C
IIOMOUIBIO aMIIEPMETPA U BOJITMETpaA?

Kakue cymecTByloT cXxeMbl BKJIIOYEHHS aMIlepMeTpa M BOJbTMETpa s HU3MEPEHUS
COIIPOTHBIIEHUS U KOTJja KaKasi CXeMa IpuMeHsercs?

PacmmgpoBats mikansl npuMeHseMbIX TpruOoOpoB

®opma npeacraBjIeHUs pe3yJabTaTa: 3allUTa U OTBETHI HA BOIIPOCHI.

Kputepun onenkn:

—«OTIUYHOY - TEOPETUYECKOE U MPAKTUUYECKOE COJIepKaHUe TeMbl OCBOCHO MOJIHOCTHIO, 03
po6esoB, yMeHus: c(OpMHUPOBAHBI, BCE MPEAYCMOTPEHHbIE TEMOM yuyeOHbIE 3a/laHUs BBIIIOJIHEHBI,
KaueCTBO HX BBIIOJIHEHHUS OLIEHEHO BBICOKO.

—«XO0poIIO» - TEOPETHUECKOE U MPAKTUUECKOE COJEpKAHUE TEMbl OCBOECHO IOJIHOCTHIO, 0e3
po0esIoB, HEKOTOpble yMeHHs c(HOpMHpPOBaHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHbIE TEMOM
y4eOHbI€ 3aJJaHNS BBINOJIHEHBI, HEKOTOPBIE BU/IbI 33 JaHUI BBIMOJIHEHBI C OIINOKAMH.

—«Y IOBIETBOPUTENIBHO» - TEOPETUYECKOE M MPAKTHUECKOE COJEp>KaHUE TEMbl OCBOECHO
YaCTUYHO, HO MPOOENIbI HEe HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOIWMBbIE YMEHHUs palbOTHI C
OCBOCHHBIM MAaTEpUalIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOMH
y4eOHBIX 3aJJaHHI BBITOJHEHO, HEKOTOPHIE U3 BHITIOJHEHHBIX 33/IaHUN COJIEPKaT OLINOKH.

—«HeynoBIeTBOPUTENBHO» - TEOPETUYECKOE M IPAKTUYECKOE COAEpKAHME TEMBI  HE
OCBOCHO, HEOOXO/AMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIE 3aJaHUs COAEpIKaT
rpyOble OIIMOKH.

Tema 1. 7 TpancdopmaTopsl
JlaGoparopHoe 3aHsiTHE N7
HccnenoBanue pe;xumMoB padoTsl o1HOGa3HOr0 TpaHcdopmaTopa
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Lesab: n3ydeHue METOJOB HCIBITaHUS OAHO(A3ZHOTO TpaHCcHOpMATOpPa M €ro OCHOBHBIX
XapaKTEPUCTHK.

Beinosnus patdory, Bel Oyaere:

ymemb:
V1. nonp30BaThCs U3MEPUTEIBHBIMU ITPHOOpaMH;

V2. u3MepATh MapaMeTphl JICKTPUIECKUX LIETeH 3IeKTPooOopyI0BaHNUS aBTOMOOMIIEH;
V3. npou3BOIUTH OO0P JIEMEHTOB JIEKTPUUYECKHX IIETICH U AIEKTPOHHBIX CXEM;

V4. cobmogath Mepbl 6€30MaCHOCTH NP paboTe C IIEKTPOOOOPYAOBAHUEM U IIIEKTPUUECKUMHU
MHCTPYMEHTAMHU;

MarepuajibHoe o0ecnieyeHue:

- HHCTPYKIIMHU K J1abopaTopHOi padoTte, ogHOopa3HbIl TpaHCPOPMATOpP, BATTMETP, aMIIEpMETP,
BOJIbTMETP, IPOBOJIA.

3aganue:

1. 3anmcaTh TEXHUYECKHE aHHbIe TpaHChopMaTopa (HOMUHAIBHYIO MOIIHOCTb, HAMIPSIKCHHE
MIEPBUYHOIN ¥ BTOPUYHOU OOMOTOK;

2. onpeaeNuTh HOMUHAIILHBIE TOKH, IPOTEKAIOIINE B 0OMOTKAX.

Kpartkue TeopeTudeckne cBeieHUs:

[Ipu xonoctoMm xoze TpanchopmaTopa TOK BO BTOPUUHOH IIeTTH

| x« = 0,a Tox B mepBuyHOM mnemu | 1o He mpeBbimaer 4-7% HOMHUHAIBHOTO TOKa
tpancopmatopa | | you. , HOITOMY MAJCHUE HAMPSIKEHUS BO BTOPUYHONH OOMOTKE paBHO HYIIO, a B
MIEPBUYHON BeChbMa HE3HAYUTEIILHO U KOA(P(UIIMEHT TpaHCHOpMAIIMKA MOXKET OBITh ONPEICIICH Kak
OTHOILLIEHUE BBICHIETO HAIPSHKEHUS K HU3IIEMY, IIPH XOJIOCTOM XOJ€.

[IpeneOperass mpu XOJOCTOM XOJ€ HUYTOXKHBIMUA TOTEPSIMH B MEIU TMEPBUYHOM OOMOTKH
MOKHO CUHTaTh, UTO MOIIHOCTh Pyy, OmpenenseMas mo mokaszaHUsSM BaTTMETpa, paBHA MOIIHOCTU
MOTEPH B CTAJIU TpaHC(HOpMATOpa OT TUCTEPE3NCA U BUXPEBBIX TOKOB Pyy = Py,

MomHOCTh NOTEPh B CTAIM OCTAETCS MPUMEPHO OJMHAKOBOM KaK MPH XOJIOCTOM XOJE, TaK U
pu padoTe TpaHnchopMaTopa mnoj Harpy3Kou.

OnpIT  KOPOTKOTO  3aMbIKaHUsi TpaHchopMaTopa TMPOU3BOAUTCA TMPU  MOHMKEHHOM
HarpspDKeHUU B niepBuyHOM nenu U k. Benmnuuna 3TOr0 HanpspkeHus J0JKHA OBITh TaKOW, YTOOBI
MPH KOPOTKOM 3aMBbIKAaHUU BO BTOPUYHOM IIE€TIH 10 00eMM 0OMOTKaM MPOTeKalu Obl HOMUHATbHBIE
Toku. OHa He JoJDKHA MpeBbIIaTh 4-6% HOMUHANBHOTO HANPsDKEHUS Uyoy . [103TOMY MarHuTHbIN
MOTOK, MPOMOPIMOHANBHBIN MOJIBOANMOMY HANpsHKEHUIO, OyJIeT OueHb Mad M MOTEPSIMU B CTalIu
MOKHO TipeHeOpedb. C npyroii ctoponsl, Tak kKak U o =0 u P k=0 wMoXHO cunTaTs,
9TO BCSI OJBOAMMAs K TpaHCHOPMATOpPy MOITHOCTh Pik(TMO Mmoka3aHuio BaTTMETpa B MEPBUYHOM
IIETIH) pacXoJyeTcs Ha HarpeB o0emx oOMOTOK. J[pyruMu ciioBaMd, MOIIHOCTh TPU OMBITHOM
KOPOTKOM 3aMBIKaHHUH JIOJDKHA OBITH paBHA MOIITHOCTH TIOTEPh B MEIN 00€MX OOMOTOK.

[Ipu KoHCTpyHpOBaHUH TPAaHCHOPMATOPOB COMPOTUBICHUS OOMOTOK BBIOMPAIOT TaK, YTOOBI
00e 00OMOTKHM HarpeBajiMch OAMHAKOBO. [Ipy 3TOM yCcIIOBHY MTOTEPH B MEIH PACTIPEACIISIOTCS MEXIY
00OMOTKaMH TIOPOBHY

ITopsinok BbINOJHEHHS PadOThI:

1. CobpaTh cxeMy Uil OIBITA XOJIOCTOr0 X012 (puc. 1 MHCTPYKIUM).

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

3. Ilocne mpoBepku CXeMbl MpernojaaBaTesaeM, BKIOYHTh €€ B CeTh M 3amucaTh MOKa3aHHs
npubopoB B Tab:1.).

Taobmuma 1
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N3mepeno Brruncieno

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

4. CoOpaTth cxeMy KOPOTKOTO 3aMbIKaHHA. V3MepuTh MOKa3aHMS M 3alucaTh IOKa3aHHA
npubopoB B Tabnuity 2.
Tabmuna 2

N3mepeno Beruucneno

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

5. CoOparb cxemy Il CHATHUA BHENIHEW XapaKTEepUCTUKH TpaHcopmaropa, (puc 3).
V3MepeHHbIe JaHHBIC 3aHECTH B TAOIHILY 3.

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

6. Ilo maHHBIM OIBITOB XOJOCTOTO XO/a, KOPOTKOTO 3aMBIKAaHUS 1 HOMHUHAJIHLHONH MOIIHOCTH
OIpeNIeNIUTh K.I1.J. TpaHchopmaropa.

7. Ilo nanHbIM Ta0J1.3 MOCTPOUTH XAPAKTEPUCTUKY 3aBUCUMOCTH K.ILJA. TpaHchopmaropa oOT
toka Harpy3ku 1 = f(l,). [Toctpoenue kprBoit HadaTh ¢ X00cTOro Xoxaa (1,=0)

KonTposabHbie Bonpocsl:

- Kak yctpoen ognodaznslii Tpanchopmarop?

- Ot uero 3aBucar IJIC oOmoTok TpanchopmaTtopa?

- Yro Ha3bIBatOT KOA(PPHUIHEHTOM TpaHCcHopMauun?

- UTo Ha3bIBalOT BHEIIHEN XapaKTEPUCTUKON TpaHCchOopMaTopa U Kak ee MOTyYUTh?

- Kakue morepu MOIIHOCTH MMEIOTCS B TpaHC(HOpPMATOpe M KaK UX ONPENEIUTh ONBITHBIM
nyrem?

- Kak onpenenuts k.m.ja. Tpancdopmartopa?

®opma npeacTaBiaeHus pe3yJbTara:

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

Kpurtepuu onenku:

—«OTIUYHOY - TEOPETUUECKOE U MPAKTUUYECKOE COJIepKaHNUE TEMbl OCBOCHO MOJHOCTHIO, 03
npo6esoB, yMeHus: chOPMHUPOBAHBI, BCE MPEAYCMOTPEHHbIE TeMOW y4eOHbIC 3aaHNs BBITIOIHEHBI,
Ka4eCTBO UX BBITIOJTHEHHUS OLEHEHO BBICOKO.

—«XOpoIIo» - TEOPETHUECKOE U MPAKTUUECKOE COJIEpKaHHE TEMbl OCBOECHO IOJIHOCTHIO, 0e3
npo0esoB, HEKOTOphle yYMEHHs C(OpPMHUPOBaHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHbIE TEMOMN
yueOHbIe 3a/JaH¥sI BBITIOTHEHBI, HEKOTOPHIC BUIBI 33/IaHUH BBITIOJHEHBI C OIMIMOKAMH.

—«Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE U TMPAKTUUYECKOE COJEp)KaHHE TEMbl OCBOEHO
YaCTUYHO, HO TPOOENbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMble YMEHHsS paboThl C
OCBOCHHBIM MAaTEpHalioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEITyCMOTPEHHBIX TEMOU
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUN COJIepKAT OLITHOKH.

—«HeynoBIeTBOPUTEIEHO» - TEOPETHYECKOE W TIPAKTHYECKOE COJCp)KaHHUE TEMbl  HE
OCBOCHO, HEOOXOJMMBIE YMEHHs He C(OPMHPOBAHEI, BBITOJHEHHBIE y4eOHBIE 3aJaHUsI COIEpKAT
rpyObie OIHOKH.

IIpakTnueckoe 3ansaTne Ned
Pacuér mapamerpoB oaHodasHoro tpancpopmaropa
ean:
28




-yriay0iieHue paHee U3yu4eHHOTro MaTrepuaa,
-BbIpa0OTKa YMEHMH M HAaBBIKOB 10 IPHMEHEHUIO (DOPMYs, COCTABIECHUIO ITOPUTMA THUIIOBBIX
3aaHMIA,
-[IPUMEHEHHUE NIOJyYEHHBIX 3HAHUS Ha MPAKTUKE
Beinosinus patdory, Bel Oyaere:
ymembp:
V3. npou3BOIUTH OO0P IEMEHTOB JIEKTPUUECKUX LIETIEH U AJIEKTPOHHBIX CXEM;

MarepuanbHoe obecnieuenue: VHauBu1yaibHbIC 3a1aHNs], METOJUYECKUE YKA3aHUS

3aganme:  J{ng  muTaHUS  TOHIJKEHHBIM — HANpsDKEHUEM  eneil  ympaBiieHus
ANEKTPOJABUTATEIISIMA HA ITYJIBTC YCTAaHOBIEH ABYXOOMOTOYHBIH TpaHcpopmMaTop HOMUHAIHHON
MOIITHOCTBIO Syoy. HoMuHaMbHBIE HATPSHKEHUS Uyoy1 B Uyoy; HOMUHAIBHBIC TOKH B OOMOTKAX lyoy1
144 IHOMZ-

KpaTkue TeopeTnyeckue cBeIeHHUS:

Jlist perieHust 3ajaud  HYXKHO 3HATh YCTPOMCTBO, IPUHIIMIT JIEHCTBUSA U 3aBUCUMOCTU MEXKIY
ANEKTPUUYECKUMU BETUYMHAMHU OJHO(A3HBIX U TPEX(Pa3HbIX TpaHC(HOPMATOPOB, YMETh OIMPEENAThH
[0 WX TACMOPTHBIM JaHHBIM TEXHHYECKUE XapakTepucTHKU. OCHOBHBIMH TapaMeTpaMu
TpaHc(hopMaTopoB SIBISAIOTCS:

1. HoMuHanpHasE MOIIHOCTD Syoy — 3TO MOJIHAS MOITHOCTE (KBA), KoTOpyIo Tpanchopmarop,
YCTaHOBJICHHBI Ha OTKPBITOM BO3/yX€, MOKET HENpPEpPBHIBHO OTJABaTh B TEUYEHHE CBOETO CPOKa
ciyx0b1 (20-25 yer) mpu HOMHHAIBLHOM HANPSHKECHUH W NP MaKCUMAaJIbHOW M CPETHET0JI0BOM
TEMIIEpaTypax OKPY)KAIOIIEr0 BO3/yXa, PaBHBIX COOTBETCTBEHHO +40% u-5 °C.Ecin yKa3aHHbIE
TEMIIEPATYPHl OTIUYAOTCSI OT HOMHHAIBHBIX, TO H S oy OYAET OTIMYATHCS OT IMACIOPTHOTO
3HAYEHUSI.

2. HomunansHoe nepBuuHOe HanpspkeHue Uyoy — 3TO HaMpsKEHHE, Ha KOTOPOE paccyuTaHa
nepBUYHas 00MOTKa TpaHchopMarTopa.

3. HomunansHoe BTOpHYHOE HANpsiKeHHE Uy — 3TO HANpsDKEHUE HA BBIBOJIAX BTOPUYHOMN
OOMOTKH TIPU XOJIOCTOM XOJI€ U HOMHUHAJILHOM TIepBUYHOM HarpsikeHud. [Ipu Harpyszke BTOpUUIHOE
HaIpsDKEHNE CHUYKAETCS U3-3a IOTEPh B TpaHchopmaTope.

Hampumep, ecnnt Uyoy = 400 B, To mpu monHo# Harpyske TpaHcdopmaropa BTOPUYHOE
Hamnpspkenue Up; = 380 B 1. k., 20 B tepsiercs B TpanchopmaTope.

4. HomMuHanbHbIE IEPBUYHBIE U BTOPHUHBIE TOKH | you1 U | yoy2 — 9TO TOKH BBIYHCIEHHBIE TIO
HOMHHAJILHOW MOIIHOCTH ¥ HOMHUHAIIbHBIM HAIPSHKCHUSIM.

SHOM = UHOM] IHOM] SHOM = UHOMZ |H0M2
n - xnoa TpaHcdopmaropa Omm3ok k 1,0 m3-3a Manbix morepb B TpaHchopmarope. [Ipu

ompeieNeHuN TOKOB mpuHHMaeM 77 =1. Jlng TpéxdaszHoro Tpanchopmaropa B 3HAMEHATEIhb
no0aBiIsIeEM \/§ .

5. Koaddumment tpancdopmanuu K onpenensercs OTHOIIEHHEM YHCIa BUTKOB M1 M (O WU
O/1C camounaykiuu Eq B nepBuuHOi 00MOTKE 1 B3auMOMHAYKLIUU Ep Bo BropuyuHOi

o, E
k — 1 — 1
w, E,
[Ipaktnyeckn ko3dduuueHT TpaHchopMaruy MOJACUUTHIBAIOT MPUOIMKEHHO OTHOIIEHHEM
HaIpsDKEHUS B JTI0O0OM pexume
K= UHOM]/UH0M2
Koaddunment tpanchopmaiuu MOKHO TakKe ONpPeIeIUTh OTHOILIEHHEM TOKOB
K= |HOM2 /IHOMl

Ilopsinok BbINOJIHEHHS PadOTHI:
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OnHoda3HbIi MOHIKAIOMKWKA TpaHCPOPMATOP HOMHHAIBHON MOIIHOCTBIO Syoy = 500 B-A
CIIY’)KUT JJI THUTAHUS JIaMII MECTHOTO OCBEIIEHUS METaJUIOPEXKYIIUX cTaHKoB. HomuHanbHOE
HanpspkeHne 00MOToK Uyoyr = 380 B; Uyoe = 24 B. K Tpanchopmaropy nprcoeAMHEHBI JIeCATh
JaMIl HakajguBaHus MomIHOCThiO 40 BT kaxmas, ux koddduimument momrHocTH COS ¢ = 1,0.
MarHuTHbI# TOTOK B MaruuTonpoBojae @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
TpanchopmaTopa; 3) TOKH B OOMOTKAxX MPHU JACUCTBUTEIILHON HArpy3ke; 4) 4rciia BATKOB 0OMOTKH;
5) k03P GUIUEHT TpaHCHOPMAITHH.

Pemenue.

Omnpenensiem: 1. HOMUHAIBHBIE TOKH B OOMOTKAX:

IHOMI:SHOMI /UHOMI = 500/380:1,32A
IHOM2 :SHOMI /UHOM2 =500/ 24=20,8A
2. ko3 punreHT Harpy3ku Tpanchopmaropa
Ky =P, N, /S;0m COS ¢ = (10*40)/500* 1,0 = 0,8

3. TOKU B 0OOMOTKax NpU ACHCTBUTEIHLHON HArpy3Ke

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

4. ITpu xonocrom xoae Ei=Unomi, E2 = Ugomz , TO3TOMY YKcClia BATKOB 0OMOTOK HaXOJUM M3
bopMyIbL:

E =4,44WJ Oy,

Torna

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

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

5. ko3¢ punmeHT TpaHchopMauu

K =W,/ W, = 340/22=15,5
®opma npecTaBJIeHNs pe3yJbTaTa: CBOEBPEMEHHOE MPEICTABICHIE BHITTOTHEHHBIX 3aJaHHA

Kputepuu onenkmu:

—«OTIUYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJIEP>KaHUE TEMbI OCBOEHO MOJIHOCTHIO, O€3
mpo0OenoB, yMeHusi chOPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOU yueOHbIE 3aJaHUS BBHITIOTHEHBI,
KaueCTBO WX BBIITOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOE M MPAKTUYECKOE COJIep)KaHUe TEMbI OCBOCHO TMOJTHOCTHIO, 0e3
MpoOesioB, HEKOTOpble yMEHUs c(hOpMHpPOBaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
yaeOHBIC 33JIJaHUS BBIIOJTHCHBI, HEKOTOPHIC BHUJIBI 33/ IaHUN BHITIOJTHEHBI C OIITMOKAMH.

—«Y IOBNETBOPUTENHHO» - TEOPETUYECKOE M TPAKTHUECKOE COJEp)KaHUE TEMBI OCBOCHO
YaCTUYHO, HO TMPOOENBI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE YMEHHs palbOThI C
OCBOCHHBIM MAaTE€pPHAIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPETyCMOTPEHHBIX TEMOM
y4eOHBIX 33JaHUI BHITIOTHEHO, HEKOTOPHIE U3 BHIMOTHEHHBIX 3a/IaHUH COJIepKaT OIIHOKH.

—«HeynoBIeTBOPUTEILHO» - TEOPETHYECKOEe ¥ MPAKTHYECKOE COJCPKAaHWE TEeMbl  HE
OCBOEHO, HEOOXOJUMBbIE YMEHHUs HEe C(HOPMHPOBAHBI, BBHIIOJHEHHBIE yUeOHBIE 3aJaHUS COJIEPKAT
rpyOble OIIMOKH.

Tema 1.8 DulekTpHYecKre MallIMHBI IEPEMEHHOI0 TOKA

JlabGoparopHoe 3ansTue Ne8.
. UccaenoBanue padoTnl Tpex(hpa3HOro aCHHXPOHHOI0 3JIEKTPOABUIaTEJIf.

Ilenb: MNO3HAKOMUTH C YCTPOMCTBOM ACHHXPOHHOI'O JBMIraTelld C KOPOTKO3aMKHYTHIM
POTOPOM, CHSITh U IOCTPOUTH paboure U MEXaHUUECKYIO XapaKTePUCTUKU ABUTATEIs.

Beinosinus padory, Bel Oyaere:
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Ymems:
V1. n01p30BaTHCS U3MEPUTEIHLHBIMH ITPHOOpaAMH;

V2. u3MepsATh NapaMeTphl JIEKTPUUECKUX Leneil 3J1eKTpooOopya0BaHus aBTOMOOMIIEH;
VY 3. npou3BOaUTH MOA00P FIEMEHTOB JIEKTPUUECKHX IIENEeH U AIEKTPOHHBIX CXEM;

V4. cobmogath Mepbl 0€30MACHOCTH MPHU padOTE C FIEKTPOOOOPYAOBAHUEM U IIECKTPUICCKUMHU
UHCTPYMEHTaMU;

MarepuanbHoe o0ecriedyeHre: UCTOYHUK MMUTAHUS, METOJAMYECKUE YKAa3aHUS, HHCTPYKIUS K
nabopaTopHoii pabore, 1abOpaTOpPHBIN CTEHA: «DJIEKTPHUYECKHUE MAIIUHBD), COCIUHUTEIbHBIC
MpOBO/IA.

3aganue:

1. TlocTpouTh XapakTEpUCTUKU JBUTATEIS

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. Cobpathb cxemy COIJIaCHO pHUC. 1M NpeabsBUTH €€ Ui IPOBEPKU MIPETIOAABATEIIIO.

3. IlpoBecTH ONBIT XOJOCTOTO XOJa. BKIIOUMTH CTEHA NepekirouaTesieM Si cXemy
1abopaTOpHON yCTaHOBKH TyMmOJepoM Sp, aCHHXPOHHBIM JBUTATENb KHOMKOH Sy- BKITIOUYUTH
TOHHBIN JABUraTeab M1 M pa3sroHUTE UM aCHHXPOHHBIN ABUraTelb 10 YaCTOTHI BpallleHUs: OJU3KOM K
CUHXPOHHOM.

IIpu sTOM MomIHOCTH X0JocToro xonaa usmepsiercs BartMerpoM Wi m W, Ona gomkHa
coctaBiATh 10 - 12 % OT HOMHHaAJILHOM MOLIHOCTH ABUTaTens. B 3Tom pexume u3MepsoTCs
CIIeAYIOIINE TTapaMeTphbl ABUraTeIs:

4 MOIIIHOCTb XOJIOCTOT'O X074,
4 TOK XOJIOCTOT'O XO/1a;
v HAIpsHKEHUE CTaTopa.

Pe3ynbpTaThl M3MepeHHii 3anucarh B TaOIMILy 2.
Tabnuma 2. [TapameTpsl 1BUraTelns B peskrMe 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 H3MEpeHUI 3aHECTH B TaOIHUITY

5. IMoctpouth padboune xapakrepuctuku asuratens | = f(P), m = f(P), M =f(P), cose = f(P) u
MEXaHHYECKYIO XapakTepucTHky 1, = f(M) mubo S = f(M).

31




'f ] [ N A
" | & B R iu
' - ﬂl ““ L._.’!._.. ‘ 1 ‘E ™)
—— l ™
1 ln- ;v; \;r:u . l ‘ 0‘~.-
3.4 3 ) 1 | <
l LT‘J | [ -
[ | 1 T | '
,é [ 1o 'L':o-- iJ‘éy- -
T R [PAL s
— {1~ e o
™ @O - @ '
Ll I ., :.. ‘
€ I‘ - -- 1 - - . ’
Bt |
" s R
N e e L =
. & - ... 1
¥ .:" : ’ ~:,l-o
£ £ e
e’ p = W
L - 2 e
Pucynok 1

(I)opMa nmpeacTraBJICHUs pedyjabTaTa: CBOEBPEMEHHO U ITPABUJIBHO BBIITOJTHEHHBIC paC‘IéTLI,
TECTUPOBAHUC.

Kputepuu onenkmn:

—«OTIMYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJIEP’KaHUE TEMbI OCBOEHO MOJIHOCTHIO, O€3
po0enoB, yMeHUs1 CPOPMUPOBAHBI, BCE MPETyCMOTPEHHBIE TEMOW YUeOHBIC 3aJJaHUsI BHITOJTHEHBI,
KaueCTBO MX BBINOJHEHHUS OLEHEHO BBICOKO.

—«XO0poII0» - TEOPETUUECKOE U MPAKTUYECKOE COJIEP)KAHUE TEMbI OCBOEHO IOJHOCTHIO, O€3
mpoOesoB, HEKOTOpble yMEHHUS CHOPMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOMU
yueOHBI€ 3a/JaHUS BHIMIOJTHEHbBI, HEKOTOPHIE BU/IbI 331aHUI BHITIOTHEHBI C OITHOKaMU.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE M MPAKTHUECKOE COJEp)KaHUE TEMbl OCBOEHO
YaCTUYHO, HO MPOOENIbI HEe HOCAT CYIIECTBEHHOI'O XapaKTepa, HEOOXOIUMBbIE YMEHUs palbOThI C
OCBOEHHBIM MAaTE€pHAIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIUHCTBO MPETyCMOTPEHHBIX TEMOI
y4eOHBIX 3aJJaHUI BBITIOJIHEHO, HEKOTOPHIE M3 BHITIOJIHEHHBIX 3aJJaHUI COIepKaT ONTHOKH.

—«HeynoBieTBOpUTENBHOY» - TEOPETUUECKOE U MPAKTUUYECKOE COJEpNKAHUE TEMbl  HE

OCBOCHO, HEOOXO/AMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIE 3aJaHUs COAEpIKaT
rpyOble OIIMOKH.

Tema 1.9 DyekTpuYecKrue MAIIMHBI IOCTOSIHHOTO TOKA

JlaGoparopHoe 3ansTue Ne 9.
HccnenoBanue padoTsbl ABUraTeisi IOCTOSIHHOIO TOKA.

Heab padoThl: HAYYUTHCS OMPENEIAThH MAPAMETPhI JBUTATENCH MOCTOSTHHOTO TOKA
Boinosinus padorty, Bel Oynere:

ymemp:

V1. monb30BaThcs U3MEPUTENLHBIME MPUOOpaMU;

V2. u3aMepsATh mapamMeTphl AMEKTPUIECKUX IETICH 3JIEKTPO0OOPYA0BaHUS aBTOMOOHIICH;
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VY3, npou3BOIUTH MOAOOP SIEMEHTOB AIEKTPUUCCKUX IETICH U SJIEKTPOHHBIX CXEM;

V4. cobmogath Mepbl 6€30MaCHOCTH NP paboTe C IIEKTPOOOOPYAOBAHUEM U IIIEKTPUUECKIUMHU
MHCTPYMEHTAMHU;

MarepunanbHoe obecrnieyeHue:

- METOJIMYECKUE YKa3aHUsl, UHIMBUyalbHbIC 3aJaHUS

3ananmue:

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

KpaTtkue TeopeTnyeckue cBeIeHHA

Jlna pemieHust 3a7ad HEOOXOJMMO 3HATh YCTPOWCTBO, MPHUHIMII ACWCTBUA T'€HEPATOpPOB U
JBUTATENIC TOCTOSHHOTO TOKAa C MapaJUIeNbHBIM BO30YXKIEeHUEM, (OPMYIBI, ONPEICIISIONINE
nmapamMeTpsl Takux MamuH. Hcemonp3ys pucynku 10, 11 , pazbepeM ocHOBHBIE (HOPMYJIBI,
HEOOXOIUMBIC JTS 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. Tlone3Hass MOIIHOCTb, OTAaBacMasi rereparopom: Pp= U/I.

2. MomHoctek Pj, 3arpaveHHass TepBHYHBIM JBHUTATEIeM Ha BpalICHHUE SKOpPS TeHepaTtopa
(moTpeObsiemast reHEpPaTOPOM MOITHOCTS), onpenensercs u3z Gopmynsl KIT/] reneparopa

n= Pz/P1—>P1 = PZ/T]

Jfmomuaa [
dordymdenun ﬂayég:ggfun
I
1 1 Uemry ’ Iq Wemny
in ‘?ﬂ » 3 R
I u 1 <
I
v,
| ey T U
—J

Kemdvwur numanua

Puc. 10| Puc. 11 !

ITopsinok BbINOJHEHUs PadOThI

1. Tekymuii KOHTPOJIb -TECTOBBIM KOHTPOJIb IO TEME

2. Pemenue 3agaun

I'enepaTop NOCTOSHHOTO TOKa C MapaiedbHBIM BO30OYyXJIeHueM (cMm. puc.10) mmerouuit
conpoTuBiieHHe 00MOTKH sikops R,y = 0,1 Om u conpotuBienue 0oMoTku Bo30yxkaeHus Rg = 60 Om,
HarpykeH BHEIIHUM conpoTtuiieHneM R =4 Om. Hanpsbxenue Ha 3akuMax mamuael U = 220 B.

Onpenenutpb: 1) Toku Harpy3ku |, B oOMoTKe BO3OyxneHus lg u B oOMoTke sikops lg ;2)
O/1C renepatopa E; 3) mone3nyro momHocTh Py, pacxoayemyro Ha Harpyske.

Pemenue. Onpenensem:

1. TOK BO BHEMIHEH I[eNU | = v = 220
R

—— =55A
4
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2. TOK B OOMOTKE BO30OYXKICHHUS |, = yv_20_ 3384
R

B

3. ok B oOMoTke skopsa |, =1 +1, =55+338=58,384
4. O5/1C renepatopa E=U +1,R, =220+58,38-0,1= 225848
5. mone3nyro MomHoCTh P, =U - | =220-55=121008m =121xBm

JBUrarens ¢ napajuieibHbIM BO30ykaecHueM (puc. 11).
1. IIpotuBo3/IC, HaBoiMMast B OOMOTKE SIKOPS
E=U-I,R, >U=E+I1,R,,
rae U — HanpspKeHHe HCTOYHHMKA AJICKTPUYECKOM SHEPTHH, UTAIOIIETO OOMOTKY sSKOps, B;
|7 — TOK siKOpS, A;
Rz — conmpoTtuBieHne 0OMOTKHU SKOps., OM

2. Tok nHarpy3ku I=1,+1,
3. Tok Bo3Oyxnmenus | _ Y ,
B RB
rae Rz — conpoTuBienrne oOMOTKHU Bo30yxaeHus, Om.

4. Tok sixopst |, _U-E

A

5. MoutHocTs, notpebiisiemMas ABUraTesIeM OT UCTOUHHKA IeKTpudeckoi sneprun P, =U - |

6. Ilonesnyro wmomHOCTh P, Ha Bamy paBurarens omnpenensor u3 Gopmynsr KIJ]

n= i —>P=n-R

Pl
9,55- P,
—

r7e N — yacTtoTa BpalleHus sKops., 00/MUH

JIBuraTenb MOCTOSHHOTO TOKa C MapaylielbHbIM BO30YXKJIEHUEM MOAKIIOYEH K CEeTH ¢
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) IOBEICHHYIO
MouHocTh Pi1; 3) Tok |, moTpebnsemslit aBurateneM M3 cetd; 4)  CyMMapHble IOTEpU
MOIIHOCTH B JBurarene ) P.

Pemenue.

Omnpenensiem: 1 .MOMEHT  BpalleHMs, KOTOPbIA pa3BUBAaeT JABUTaTelb IpPH JaHHON
MOIIHOCTH Ha Baly ¥ YaCTOTE BpallleHUs
9,55-P, 9,55-10

7. MOMEHT BpallleHUs ABUTATENS )f =

M = =39,79H - m
n 2400
2. MOIIIHOCTb, MOTPEOISIEMYIO ABUTATENIEM U3 CETU
nzi—> P, :i=£:12,51<3m
P, n 08
3. TOK, HOTpC6J'I$[CMBIfI JABHUIaTCJICM U3 CECTU
P =U-1->1I =i=@=45,45A
U 220

4. cyMMapHyI0 MOIIHOCTh OTEPH
> P=P -P,=125-10=25«Bm

dopma npeacTaBiaeHnst pe3yJabTaTa: CBOEBPEMEHHO U MIPABUIIBLHO BBIMOJIHEHHBIE PACUETHI.
Kpurepumn oneHku:
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—«OTIUYHOY - TEOPETUUECKOE U MPAKTUUECKOE COJepKaHUE TEMbI OCBOCHO MOJHOCTHIO, 03
npo0eItoB, yMeHus c(hOpMHUPOBaHBI, BCE NMPEIYCMOTPEHHbIE TEMOH y4eOHbIC 3a/JaHHs BHIITOIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLIEHEHO BBICOKO.

—«XOopo1Io» - TEOPETUIECKOE M MPAKTHUECKOE COJEPKAHUE TEMbl OCBOCHO ITOJIHOCTHIO, 0e3
npo0esioB, HEKOTOpbIe YMEHHS C(POPMHUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE TEMOMU
yueOHbIe 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHUI BBIMIOJIHEHBI C OIINOKaAMH.

—«Y IOBJIETBOPUTEIIFHO» - TEOPETHYECKOE U MPAKTHYECKOE COJCpKaHHE TEMbl OCBOCHO
YaCTMYHO, HO MPOOEJBl HE HOCAT CYIICCTBEHHOTO XapakTepa, HEOOXOIMMbIE yMEHHs palboThl €
OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOMH
y4eOHBIX 3aJJaHUl BBITOJHEHO, HEKOTOPHIC U3 BBHITIOIHEHHBIX 3aIaHUH CO/IEPKAT OLIMOKH.

—«HeynoBIeTBOPUTEIIBHO» - TEOPETHYECKOE M TPAKTHYECKOE COJACp)KaHUE TEMbl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIEC YUueOHbIE 3aaHusl COAEpIKaT
rpyOble OIIHOKH.

IIpakTuyeckoe 3ansitue Ne 5.
Pacuer napameTpoB ABUrarteeil NOCTOSHHOI0 TOKA ¢ 00MOTKOM MapaJljieJIbHOT0
BO30y:KIeHUsA

HeJIBZ HAaYYUTBCA OIIPCACIIATh TapaMETPhI JBUTATEJIeH MOCTOSHHOI'O TOKA

Brinosinus padorty, Bl Oynere:
ymembp:
V¥ 3. npou3BoauTh NOA00P FIEMEHTOB 3JIEKTPUUECKHUX LETIEH U AIEKTPOHHBIX CXEM;

MartepuanbHoe o0ecnieyeHmne:

- METOJMYECKUE YKa3aHUsl, UHIUBUyaJIbHbBIC 3aJaHUS

3ananue:

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

Kparkue TeopeTrnyeckue cBeleHUs

Jnst pemieHust 3a1a4 HEOOXOIUMO 3HATh YCTPOMCTBO, MPHUHIIUI JCUCTBHS TEHEPATOPOB M
JBUTATENEN TOCTOSHHOTO TOKa C MapajyieNbHBIM BO30YKIeHUEM, (OPMYIbI, OMpPECNSIONINe
napaMmerpsl Takux MamuH. Mcnonb3ys pucynku 10, 11 , pa3bepem OCHOBHBIE (QOPMYJIBI,
HEO0OXOIMMBIE IS PEIICHUs 3a/1a4.

I'enepaTop ¢ napajienbHbIM Bo30yxieHueM (puc 10).

1. OJIC, naBoaumas B 0OMOTKE SIKODS,

E=U+ |HRH—)U =E - |51Rg,

rae U — HanpsbkeHune Ha 3aKuMax reHepartopa, B;

| 4— TOK siKOpSI, 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. MomHocTs Pj, 3aTpadeHHass TEpPBUYHBIM JBUTATE]IEM Ha BpaIlleHHE SKOps TeHepaTopa
(motpebisiemast TeHEpaTOPOM MOIITHOCTH), onpenensercs u3 popmyinsl KITJ[ reaeparopa

n= PQ/P1—>P1 = Pz/ﬂ.
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A naaw

Jfmamra ofmamaa
Bo3dymienun Sosbymdenun
I
T A Wemny f ’ pA demnu
—— /
‘}_ ,ﬁ’”'f
y iy 1 [}
I
r o,
i o U O
L //rmﬁw.r numanva
Puc. 10 | Puc. 1 !

Iopsiiok BbINOJIHEHHS PA0OTHI
1. Texyuuii KOHTPOJIb -T€CTOBBI KOHTPOJIb MO TEME
2. Pemenue 3apaun
Xox pabdoThI:
J{BuraTensb ¢ nmapamuienbHbIM BO30OykaeHunem (puc. 11).
1. ITpotuBo3IC, HaBoguMas B OOMOTKE SKOPS
E=U-I,R, >U=E+I1,R,,
rae U — HanpshbkeHre HCTOUHUKA IEKTPUYECKOM SHEPTUH, MUTAIOIIET0 0OMOTKY siKopsi, B;
|7 — ToK siKOpSL, A;
R — conpoTtuBienne 0OMOTKH sikops., OM

2. Tok nHarpy3ku l=1,+1,
3. Tok Bo3Oyxnmenus | _ Y,
B RB
rae Rz — conpoTuBieHrne oOMOTKU Bo30yxaeHus, Om.
4. Tox sixops |, = U-E
A
R}I

5. MoutHocTs, moTpebiisiemMas ABUraTeNIeM OT UCTOYHHKA IeKTpudeckoi sneprun P, =U - |
6. Ilonesnyro MomHocTe P, Ha Bamy JaBurarens onpeaenstoT u3 ¢opmynsl KITJ

n= i —>P=n-R
Pl
955- P,
a—

r7e N — yacTtoTa BpalleHus sKops., 00/MUH

JIBuraTenb MOCTOSHHOTO TOKa C MapayljiebHbIM BO30YXKJIEHUEM MOAKIIOYEH K CEeTH ¢
HanpspkenueM U = 220 B (puc. 11). Ilone3nas momuocTh Ha Bany P, = 10kBT, yacTora Bpamenus
skopsi n = 2400 o6/mun, KI1J] neuratens n = 80 %.

Omnpeaenutsb: 1) Bpamaronmii MOMEHT M, KOTOpBIi pa3BUBAET JBUTATENb; 2) OBEICHHYIO
MouHocTh Pi1; 3) Tok |, moTpebnsemblit aBurateneM M3 cetd; 4)  CyMMapHble IOTEpU
MOIIIHOCTH B JBHUTaTene » P.

Pemenue.

Omnpenensiem: 1 .MOMEHT  BpalleHHs, KOTOPbIA pa3BUBAaeT JABUTaTelb MpPH JaHHON
MOIIHOCTH Ha Baly ¥ YacTOTE BpallleHUs
~955-P, 955-10

7. MOMEHT BpallleHUs ABUTATENS )f =

M =39,79 H - m
n 2400
2. MOIITHOCTh, MOTPEOJIIEMYIO IBUTATETIEM U3 CETH
P P
n=-2->P :—2:£=12,51<Bm
P, n 08
3. TOK, TOTPEOIIEMbIi IBUTATENIEM U3 CETH
P =U-1->1I =i=m=45,45A
U 220
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4. cyMMapHy10 MOIIIHOCTb MOTEPh
> P=P -P,=125-10=25«Bm

®opma npeacTraBjeHus pe3ybTaTa: CBOEBPEMEHHO U IIPABUJIBHO BBIIIOJIHEHHBIE PACUETHI.
Kpurepun onenkmn:

—«OTIUYHOY - TEOPETUUECKOE U MIPAKTUUECKOE COJIEPKaHUE TEMbI OCBOEHO MOJIHOCTHIO, 0e3
po6esoB, yMeHus: c(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOM yueOHBIE 3a/laHUS BHIIIOJIHEHHBI,
Ka4eCTBO MX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—«XO0po1I0» - TEOPETUUECKOE U MPAKTUUECKOE COJEPKAHUE TEMbl OCBOCHO IIOJIHOCTHIO, 0€3
npo0esoB, HEKOTOphIe yMEHHS C(OpPMHUPOBaHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHbBIE TEMOMU
y4eOHbIE 3a/JaHNs BBIIOJHEHBI, HEKOTOPBIC BUIBI 3aJaHNUH BBITOJIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIHHO» - TEOPETHYECKOE M TPAKTUYECKOE COJCpKaHHE TEMBI OCBOEHO
YaCTUYHO, HO TPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS paboThI C
OCBOGHHBIM MaTE€pPHaJIOM B OCHOBHOM C(HOpMHpOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHU BBIITOJHEHO, HEKOTOPHIE U3 BBHITIOJTHEHHBIX 3a/IaHUH COJIEPKAT OIIUOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE M IPAKTUYECKOE COJCp)KaHHE TeMbl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJHEHHBIE YUeOHbBIC 3aaHUs COAEPIKaT
rpyOble OIIHOKH.

Tema 1.10 OcHOBBI JIEKTPONIPUBOJAA
Jladoparopnoe 3ansTue Nel0.
CoOopka cxeMbl peJieiHHO-KOHTAKTHOIO YIIPABJICHUSI ACHHXPOHHBIM JIBUTaTe1eM

Heﬂb: HU3Y4YCHUC CXCEMbl HCEPCBCPCHUBHOTO YIIPABJICHHUA ACHHXPOHHOIO ABHUIaTcCiid C
KOPOTKO3aMKHYTBIM POTOPOM.

Beimosnus patdory, Bel Oyaere:
ymemp:
V1. monb30BaTbcs U3MEPUTENBHBIMU IPUOOPaMU;

V2. u3MepATh MapaMeTphl JIEKTPUUECKUX LIeTel 31eKTpoodopy10BaHNs aBTOMOOMIIEH;
V3. npou3BOIUTH OO0P JIEMEHTOB JIEKTPUUECKUX LIETIeH U AIIEKTPOHHBIX CXEM;

V4. cobmonath Mepbl 0€30MaCHOCTH MPHU pabOTE C 3IEKTPOOOOPYAOBaHUEM U IEKTPUUECKUMHU
MHCTPYMEHTaMU;

MarepuanbHoe o0ecnieyeHmne:

METOAMYECKUE YKa3aHHsl, MHCTPYKIIMHU K J1abopaTopHOU paboTe, JBUTATElNb, IPOBO/A.

3ananue:

W3Y4YUTH pabOTy NPUHIMITHATIHLHONW CXEMBI YIIPABJICHUS ACHHXPOHHBIM JIBUTATEIEM,

coOpaTh HEPEBEPCUBHBIH IMyCK aCHHXPOHHOT'O ABUraTelNsl ¢ KOPOTKO3aMKHYTBIM POTOPOM

Kparkue TeopeTuyeckue cBeJeHHA:

B cxemax peneifHO-KOHTaKTOPHOTO VIIPABICHUS CIEAYeT pa3iidaTh CHIIOBBIC IICTIH,
MUTAIOIINE HIEKTPOJBUIaTENU, U LIENH YIpPaBJIECHHs, MTUTAOLIMECS MO0 HENOCPEICTBEHHO OT CETH,
00 Yepe3 MOHMKAIIINN TpaHchopMaTop B Lesix  0e30MacHOCTH.

CYH_IGCTByIOT aBa MNPpUHOUIIUAIBHO Pa3IMYHBIX cn0006a HauCpTaHUA CXEM
aBTOMAaTU3UPOBAHHOI'O AJIEKTPONPUBO/Aa — CBEPHYTHIE CXEMBI M pa3BepHYThIE. B CBEpHYTHIX cxemax
BCE ammaparbl U y3Jbl, BXOJSIINE B CXeMY, H300pakaloT TakK, KaKk OHU (DAKTHMUYECKU PACIIONIOKEHBI
OTHOCHUTENBHO Apyr apyra. Ha Ga3e 3Tux cXeM COCTaBIISIIOT MOHTa)XHbIE CXeMbl. B pa3BepHYTHIX
CXCMax JJICMCHTHI alIapaToB U Y3JIOB PACIIOJIOKCHBI IO MPHUHIUITY NMPUHAAJICKHOCTH UX K TCM WIA
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UHBIM OTAEIbHBIM IensiM. CoeInHEHUs] OTHETbHBIX 3JEMEHTOB BBINOJIHAIOT TaK, 4YTOObI ObLIa
JOCTUTHYTa MaKCUMallbHasg HaMJIAAHOCTh HPU YTEHWM CXEM, a 4YMCIO IepecedeHHd ObLIo
MUHMMAJIbHBIM. B pa3BepHyTBIX cxeMaxX OTAEJbHBIE AJIEMEHTHI OJHOTO U TOTO K€ ammapara MOIyT
BXOJIUTh B pa3Hble Lenu cxembl. Hampumep, KOHTaKThl TEIUIOBBIX pelleé BXOAAT B IENHU
YIPaBJIEHUS], @ HATPEBATEIbHBIE JIEMEHTHl — B CUJIOBBIE LIEIH.

AnnapataMp M y3JaMH CXE€M pelleiHO-KOHTAKTOPHOTO YIIPaBJIEHHs SBISAIOTCA: pele,
KOHTAKTOPbI, YCUJIUTENH, JaTYUKH, CUTHAJIbHBIE YCTPONCTBA, IIyTEBbIE U KOHEUHBIC BBIKIFOUATEIH.
He cnenyer cmemmBarh naTuuk ¢ pene. J[aTUMK HENOCPEACTBEHHO BOCHPUHMMAET BO3JEHCTBHE
¢bu3HUecKoil BeTMUNHBI (HANPsHKEHUSI, TABIICHHS, TEMIIEPATyphl) U IpeoOpas3yeT 3T0 BO3ACHCTBHE B
CUTHaJIbl, BbI3bIBatOIIME paboTy peie. JlaTunkaMu MOTYT ObITh TepMOMNaphl, POTOCONPOTHBIICHUS,
TepmucTOopbl. CHUrHaibl, BbIpaOaThIBaeéMble JATYMKOM, OBIBAIOT ONTHYECKUE, IMTHEBMATHYECKHUE,
MEXaHUUYECKUE U, HAKOHELl, AieKTpuueckue. IlocneqHue mupoKko NpUMEHSIOTCS B aBTOMATHKE.

Pene ormnnyaercs oT gatyMka TeM, 4TO CpadaThIBaeT MPH CTPOTO ONPE/EICHHOM 3HAYECHUH
BXOJHOM (pU3MUYECKON BEJIMYMHBI U 3aMBIKAET JINOO Pa3MBIKAET HEMOCPEACTBEHHO WM KOCBEHHO Ty
WIM MHYIO Lenb. Pene ObIBAlOT TEIUIOBBIE, MEXaHWYECKUE, ITHEBMATUYECKUE U DJIEKTPUUECKUE;
HOCNIEHUE CpabaThIBAlOT OT BO3JAEHUCTBHS UIEKTPUUYECKUX BEJIMYMH. Pere MapKupyrooT AByMs
OykBamu: miepBas OykBa P o3Hagaer pene, a BTOpas NOKa3blBaeT €ro Ha3HAYCHHWE WA THIL
Hanpumep, PM — pene toxka, PH — pene nanpsxkenus, PP — wmowmnoctu, PY —
ykasarenpHoe, PT — TemnoBoe u T. 1.

OCHOBHBIMM TPUHLIMIIAMHA aBTOMATU3ALMU YHPABIECHUS 3JIEKTPONPHUBOAAMH SBISIOTCA: a)
yIpaBiieHHEe B ()YHKIIMH BPEMEHH, T. €. BHIIOJIHEHHE MOCIIEIYIOIIEH OTepaliy 4epe3 OnpeaeieHHOe
BpeMsi Toclie mpeabiaymieii; 0) B (QyHKIMU CKOPOCTH; B) B (PYHKIMU TOKa B OOMOTKax
IBUTATENS; T) B QYHKIIMH MMPOWIEHHOTO ITYTH.

B cxemax ympaBneHus B (YHKUMH BpPEMEHU INPUMEHSIOT pa3jIMyHble peje BPEMEHH: a)
MeXaHUYECKUe, HalpUMep MasiTHUKOBBIE, JEHCTBYIOIINE HE3aBUCUMO OT 3HAaYEHMs TOKAa B OOMOTKaX
nsurarens. CpabaTblBaHUE TaKUX pelie IPOUCXOIUT JIMOO OT MEXaHWYECKOTo BO3EHUCTBHS Ha HUX
IIpU NEpeMEILEHUH SKOpsi KOHTaKTopa (MPUCTPOEHHBIE), TMO00 MpU MUTAaHUH OOMOTKH COOCTBEHHOTO
3JIEKTPOMArHuTa; 0) 3J1eKTPOMarHUTHbIE, KOTOPbIE 10 PALy NMPUUYUH TPeOyIOT B LIETH YIPaBICHUS
MIOCTOSIHHOTO 3HAY€HUs TOKa.

KOHTaKkTOpBI ABIAIOTCS 3JEKTPOMarHUTHBIMU amlapaTaMy Ul JUCTAHIIMOHHOTO BKJIIOUEHMS U
OTKJIIOYEHHS dJeKTpoaBurareneil u Mapkupyorces OykBamu KJI. [Ipu Hamuuuu B cxeMe HECKOJIBKUX
KOHTaKTOPOB, BBIMOJIHAIOIINX pa3UyHbIe ONepaluy, ciieBa k OykBeHHOMY o0o3HaueHuto KJI npumnu-
ChIBAIOT MOPSAAKOBBIKH HoMep. KaTylika KOHTakTopa MOKET MMETh OJWH, 1Ba, TpU U Oojee
KOHTAaKTOB, IPUYEM HEKOTOPbIE M3 HUX HAXOIATCS B CWIOBBIX LEMAX, APyrue — B ILEMIX
yrnpasneHus. Kaxaplii KOHTakT MOJy4daeT TO ke OyKBEHHO-IM(PpPOBOe O0O3HAUYEHHUE, YTO U €ro
KaTylika. Bce KOHTakThl M300pa’kaloT Ha CXe€Max B TaK HA3bIBAEMOM HOPMAIBHOM IIOJIOKEHUH,
COOTBETCTBYIOIIIEM OTCYTCTBUIO TOKa B OOMOTKE WMJIM OTCYTCTBHUIO MEXaHHYECKOI'O BO3JIEHCTBHUS Ha
KOHTAKT.

[Ipu HEOOXOTUMOCTH ITyCKa M OCTAHOBA JBUraTelsl M3 HECKOJIbKUX MECT IyCKOBBbIE KHOIKHU
BKJIIOYAIOT MapajuielbHO, a KHONKHM OCTaHOBA IMOCien0oBaTeNbHO. CHUTHAIBHBIE JIAaMIIBI MOTYT
BKJIIOUATHCS HA 3KUTAaHHUE WU Tloracanue. Takue mamibl 0003Ha4aroT Ha cxemax OykBamu JIC.

JI1s cocTaBIeHNs U UTEHMSI Pa3BEPHYTBIX CXEM PENIEHHO-KOHTAaKTOPHOTO YIIPABJICHUS CIENYET
YCBOUTh OOLIMI MNPUHIMII TOCTPOCHUS UX U TMPHUHIATYI0 MapKUpoBKy. Bce 3neMeHTsI
COOTBETCTBYIOIIMX alIapaToB M y3JIOB, BXOJAIIMX B LENU YIPABICHUS, JOJKHBI 0003HAYATHCS TaK
e, KaKk COOTBETCTBYIOLIHME ammaparbl WIA Y3JIbl CUJIOBBIX Iened. Ecnu B cHIIOBOM Liemu nMeercs
HECKOJIBKO COBEPILEHHO OJMHAKOBBIX almapaToB, BBHIMOJHIIONMX OJMHAKOBbIE (YHKIMH, TO IMOCIE
OykBeHHOro 0003HaueHUs CcrpaBa IMPOCTABISIOT TMOPSJIKOBBIM HoMep ammapara. Hampumep,
TEIJIOBBIE peJie, BBIMOJHSIONINE OJUHAKOBbIC (DYHKIMH, HO BKIIOYCHHBIC B pasiIuuHbIe (Da3bl,
o6o3HauaroT Tak: PT1, PT2.

Cxema mHepesepcueHo20 ynpasiieHus mpex@asHbiM ACUHXPOHHBIM 3INEKmMpoosueamenem ¢
KOPOMKO3AMKHYMbIM POMOPOM.
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[Ipn Brutouenun kHonku KHII («Ilyck») xarymka marautHoro myckarens KJI momyuaer
nutanue no uenu: ¢aza C, 3amkuyras kHonka KHC («Crom»), kHomka KuII, 3amMkHYTBII
koHTakT PT1, Ha koTopslii BO3nmeMcTBYIOT oOa temuoBbix pene PT1, xarymka KJI, nyneBoi
npoBoJ. TakuM oO0Opa3oM, MarHUTHBIM WycKaTellb OKa3bIBaeTCcid BKIIOYEHHBIM Ha (a3Hoe
Hanpspkenue 220 B, 3amknyTcs ero koHTakThl KJI B cuioBoii nenu W asuratenb M moayduT
nutanue. OAHOBpeMeHHO 3ambikaeTcsi 0yok-koHTakT KJI, myntupyromuii kHonky Kull, xoropas
MOKeT ObITh oTnyuieHa. OctanoB aBurarens ocyuiectBisiercss kHonko KHC. Ilpu meperpyskax
cpabaThIBAaIOT TEIUIOBBIE pelie, pa3MbIKatoT cBoi KOHTAakT PT1 B nenu karymku KJI 1 MarHUTHBIN
mycKaresnb OTKIovaercs. Jns curHanmm3amuu paboThl ABUTATENst mpeaycMoTpena yammna JIC,
KoTopasi BkitouaeTcst O6jok-koHTakToM KJI. JInsg 3ammThl CeTH OT TOKOB KOPOTKOTO 3aMBIKaHHS
YCTaHOBJICH aBTOMAaTUUYECKUH BBIKITIOYaTeNh 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 [llepeuncnauth pexumbl pabOTHl 3nekTpoaBurarenei. Jlatb omnpeneneHue
KaKIOMY PEXUMY.
e [lepeuncauts IIyCKOPETYJINPYIOIINE anmapaTtel  JUIsl  yIpaBIEHUA
ANEKTPOABUTATENSIMU, UX Ha3HAUYCHUE
e OOBSACHUTH HA3HAUYEHHUE U YCTPOICTBO MJIABKOTO MPEIOXPAHUTEIIS.
e Jlns yero npegHa3zHA4YEHO TEIIOBOE pene?
5. CobOpaTb HEpeBEpCUBHBIA IYCK ACHHXPOHHOIO JBUTATEN C KOPOTKO3AMKHYTHIM
poTopom

dopma npeacTaBieHus pe3yJbTaTa: UHANBUIyaTbHAS 3aIIUTa PaOOTHI CXEeMbI (OTBETHI HA
BOIIPOCHI).
Kpurepum ouenku:

—«OTIMYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJIEP’KaHUE TEMbI OCBOEHO MOJIHOCTHIO, 0€3
po0eoB, yMeHUsI CPOPMUPOBAHBI, BCE TIPETYCMOTPEHHBIE TEMOW yueOHBIC 3aJaHUs BHITIOJHEHHI,
KaueCTBO UX BBIMOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poI1I0» - TEOPETHUECKOE U MPAKTUYECKOE COJIepP)KaHUE TEMbl OCBOCHO MOJHOCTHIO, Oe3
Mpo0OesioB, HEKOTOpble yMeHHs cHOpMHpPOBaHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHbIE TEMOM
y4eOHBIC 3a/IaHUs BHITIOJTHEHBI, HEKOTOPHIE BU/IBI 33/IaHU BHITIOTHEHBI C OITHOKAMH.
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—«Y IOBIETBOPUTEIBHO» - TEOPETUYECKOE M TMPAKTHUECKOE COJEp)KaHUE TEMBbI OCBOCHO
YaCTUYHO, HO TPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIC YMEHHS pabOThI C
OCBOCHHBIM MATE€pPHAIIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHU BBIITOJIHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJIaHUH COJIEPIKAT OIITUOKH.

—«HeynoBiIeTBOPUTENLHO» - TEOPETUYECKOE ¥ MPAKTHYECKOE COJEpPIKaHWE TEeMbl  HE
OCBOEHO, HEOOXOUMBbIC YMEHHUs He C(HOPMHPOBAHBI, BBHIITIOJHEHHBIC y4eOHBIC 3aJaHMs COJAEPIKAT
rpyObIe OITHOKHU.

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

YMETh:
V1. nonb30BaThCs U3MEPUTENBHBIME IPUOOPAMH;

V2. u3mMepsATh NapaMeTpbl JEKTPUUECKHX IENei 371eKTpoo0opyI0BaHUs aBTOMOOHIIEH;
VY 3. npou3BOaUTH MOA00P FIEMEHTOB dJIEKTPUUECKHX IIENeH U AIIEKTPOHHBIX CXEM;

V4. cobmrogath Mepbl 0€30MaCHOCTH MPHU paboTe C IEKTPOOOOPYAOBAHUEM U INIEKTPUIECKIUMHU
UHCTPYMEHTAMHU;

MarepunanbHoe obecrnieyeHue:

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

3ananne:

1. Paccuntarh HOMMHAJIBHBIA TOK JABUTaTEIS.

2. BoiOpaTh aBTOMAaTHYECKU BBIKIIOYATENb, IPEIOXPAHUTED.

Kparkune Teopernyeckne cBeeHHA

K 3ammrHON anmaparype OTHOCSTCS aBTOMAaTHYECKHE BBIKIKOYATENH, TEIUIOBOE pEIe,
IIPEIOXPAHUTEIH.

ABTOMaTHUYECKUN BBIKIIIOYATENb MPEAHAa3HAueH JIi KOMMYTAllMM SJEKTPUUECKUX Leneil u
3aIUTBl OT KOPOTKOI'O 3aMbIKaHUs M Meperpy30k. OCHOBHBIM 3JIEMEHTOM SIBJISIETCS PACLCUTENb!
(TEeTI0BOM MIJIH SJIEKTPOMArHUTHBIN).

IIpenoxpanuTens mnpenHa3Ha4deH Ui 3alIMThl OT KOPOTKOTrO 3aMbIKaHus. OCHOBHBIM
2JIEMEHTOM SIBJISIETCS TUIABKAsl BCTABKA, U3rOTABIMBAeMasl U3 JIEIKOIUIABKOIO MaTepuaa.

TemoBoe pene mnpegHa3HA4eHO [UISL 3alIUTBl OT TNEPErpy30K TeIUIOBBIX (OCHOBHBIM
AJIEMEHTOM SIBJIIETCS 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 TOKAMHU 3JIEKTPOIIPUEMHHUKOB. [[71s1 3TOr0 HEOOXOIMMO YUUTHIBATh
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 YUMTHIBATh KOJMYECTBO JABUTaTele B
MEXaHHU3MaXx.

Ilopsinok BbINOJHEHHSI padOThHI:

1. Beimucatp 3 TabaMIIBI 110 €To 33JaHHON MapKe HOMHHAJIbHbIE TapaMeTphl IBUTaTeNs — COS
(pHOM; nHOM; In/ IHOM

2. OnpenensieM HOMUHAIbHBIN pacYETHBIN TOK

IHOM = P HOM/ ‘\/3UH0M COS (pHOM T]HOM

3. BeiOupaem no tabauiie aBTOMaTHUYECKUN BBIKIIOYATENb CEPUH
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BA -51 -25 (lya = lyp= )mo ycinoButo : by o > lyow, lup > 1,25k0u

4. BeiOupaeM npe1oxXpaHUTEINb

- 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 MPEAOXPAHUTEIS

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 MPABWJIBHO BHITIOJIHEHHBIC PACUETHI

Kpurtepun onenkmn:

—«OTIUYHOY - TEOPETUUECKOE U MIPAKTUUECKOE COJIEPIKaHUE TEMbl OCBOEHO MOJIHOCTHIO, 0e3
npo0eoB, yMeHus chopMUpPOBaHBI, BCE NMPEIYCMOTPEHHbIE TEMOH y4eOHbIEC 3a/JaHHs BBITOIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLEHEHO BBICOKO.

—«XopomIo)» - TEOPETUIECKOE M MPAKTHUECKOE COJCPKAHUE TEMbl OCBOCHO IOJIHOCTHIO, 03
npo0esioB, HEKOTOpble YMEHHs CPOPMHUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE TEMOU
ydeOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHUI BBITIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPHUTEIIEHO» - TEOPETHYECKOE U MPAKTHYECKOE COJEp)KAHUE TEMBI OCBOEHO
YaCTMYHO, HO MPOOEbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJMMbIe yMEHHs palboThl ¢
OCBOCHHBIM MAaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOMH
y4eOHBIX 33aHUH BHIITOJHEHO, HEKOTOPBIE M3 BHIMOJIHEHHBIX 33JaHUI COJIepKaT OIINOKH.

—«HeynoBIeTBOPUTEIIEHO» - TEOPETHYECKOE W TPAKTHYECKOE COJACp)KaHUE TEMbl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIC 3aaHUs COAEPIKaT
rpyOble OLIHOKH.

IIpakTnyeckoe 3ansaTne Ne7.
Bbi0op ceueHnst NpOBOHNKOB

ean pa6oTsi:
— yrayOJieHue paHee U3Y4eHHOTO MaTepuana;
— 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. monp30BaTbcsa U3MEPUTENBHBIMU PUOOpPaMH;
V2. u3MepsaTh mapamMeTphl AIEKTPUIECKUX METICH 3JIeKTPooOOpY0BaHHUSI aBTOMOOWIICH;
V3. npou3BOIUT OJO0P JIEMEHTOB JEKTPUUECKUX LIETICH U AIIEKTPOHHBIX CXEM;

V4. cobmonats Mepbl 0€30MaCHOCTH NP padboTe C 3IEKTPOOOOPYAOBaHUEM U SIEKTPUUECKUMHU
MHCTPYMEHTaMU;

MarepuanabHoe odecrieueHue:
pa3garouHblii MaTepuan (TaOJHIBI, CXEMbl), METOAWYECKHE YKa3aHUS MO BBITOJHEHUIO
MPaKTUYECKOU PabOTHI.
3ananmne:
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Bapuant 1. BeibpaTh cedeHue npoBoja ¢ aTlOMUHUEBBIMH JKHIAMU (CIOCO0 MPOKITAIKA — B
TpyOe) mist nutanus snekrpoasurareas Mmapku 4A100L8Y3 (Pyon=1,5 kBT, N1= 750 06/mMuH). Uyey=
220B, mvna muann | = 8 m.

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

BapuanTt 3. BeiOpars ceueHne kabensi ¢ MEAHBIMU KHUJIaMH (CIIOCO0 MPOKIAJKH — B 3eMJIC)
JUTst TuTaHus nekTpoasuratess Mapku 4A250S6Y 3 (Pyoy = 45xBT, N1 = 1000 06/MuH). U= 380B,
qiiHa auaud | = 12 M.

Bapuanr 4. BeiOpaTh cedyeHHe mpoBOJia ¢ aTIOMHUHHEBBIMH JKUJIaMHU (CIIOCO0 MPOKIIAIKH —
OTKPBITO) JUIsl muTaHUs diekTpoasurarens mapku 4AP180M6Y3 (Pyy = 18,5 kBt, n; = 1000
06/MuH). U= 220B, niuuna auanu | = 28 m.

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

IMopsiiok BbITIOJIHEHHSI PA0OTHI:

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

2. BwiOop ceuenus kabels Ui IPOBOJIa B COOTBETCTBUHU C BAPHAHTOM

3. Onpenenuts 110 Tabnuie napamerpel fanuoro asurarens: KI-n

o I
HOMHMWHAJIbHBIN KOS(I)(bI/II_II/IeHT MOITHOCTHU — COS Qyom:KPATHOCTH ITYCKOBOI'O TOKA — K = L

HOM

4.0npenenuTh pacyeTHHIN TOK:

P
I — HOM A
P Hom \/§ UHOMT]HOMCOS(pHOM’
rac PHOM - HOMHMHaJIbHAasA MOIIHOCTb ABUI'aTCIIA, BT

U,om - HOMHHAJIBHOE HalpskeHue, B
5.0mnpenenuTh TOK MIAaBKOW BCTABKHU MPEIOXPAHUTEIIS
, A
rae [,- mycKOBOH TOK, A

o - K03 (HUIUEHT KPaTKOBPEMEHHON Teperpy3Ku
o =1,6+2,5 (B 3aBUCUMOCTH OT pexxrmMa paboThl)
6.0npenenuTh CTaHIAPTHBIA TOK MIABKOM BCTABKH 110 TAOJIHIIE COTJIACHO YCIOBHUIO:
IBCT.Ta5J'I. = IBCT.p
7.0npeaenuTs JOMyCTUMBIN TOK IPOBOJHHUKA

I,qorl.p =12 51BCT.Ta6n

2
8.Br1Opath 1o Tab:miie mpoBo] K KaOellb CeUeHHEeM S = ...MM* TI0 YCIIOBHIO
I,u,on.Ta6n. = I,u,on.p
9.I1poBepuTh BHIOPAHHBIIM MPOBOJIHUK MO MOTEPE HAMPSKEHUS
AU = P”o—"".l B
Y S Uiom
rae | — qyIMHA TMHUK, M
Y — yAelbHas MPOBOAUMOCTh
M
Yo =32——
Al oM * Mm?
57 -
y =
Cu om - Mm?

S — cedeHne BHIOPAaHHOTO MPOBOIHUKA, MM

B ycranoBkax no 1000 B nonyctumast noreps HanpsbkeHus pasHa 19 B.

®opma npeacTaBiaeHus pe3yJbTaTa: CBOEBPEMEHHO U PABHJILHO BBIIOJIHEHHBIC PACUETBHI.
Kpurepun onenkmn:
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—«OTIUYHOY - TEOPETUUECKOE U MPAKTUUYECKOE COAEPIKAHNE TEMBI OCBOCHO MOJIHOCTHIO, 03
npo0eItoB, yMeHus c(hOpMHUPOBaHBI, BCE NMPEIYCMOTPEHHbIE TEMOH y4eOHbIC 3a/JaHHs BHIITOIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLIEHEHO BBICOKO.

—«Xopo1I0» - TEOPETUIECKOE M MPAKTHUECKOE COJEPKAHUE TEMbl OCBOCHO ITOJIHOCTHIO, 0e3
npo0esioB, HEKOTOpbIE yYMEHHs C(OOPMHUPOBAHBI HEJOCTATOYHO, BCE IMPEIYCMOTPEHHBIE TEMOMW
yueOHbIe 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHUI BBIMIOJIHEHBI C OIINOKaAMH.

—«Y IOBJIETBOPUTEIIEHO» - TEOPETHYECKOE U MPAKTHUYECKOE COJEpKAHUE TEMBI OCBOEHO
YaCTMYHO, HO TPOOEBbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOIUMbIE YMEHHUS paboThHI ¢
OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOMH
y4eOHBIX 33aJJaHU BBITOIHEHO, HEKOTOPBIEC U3 BBHIIOJIHEHHBIX 33JaHUH COJIEPKAT OIINOKH.

—«HeynoBIeTBOPUTEIIEHO» - TEOPETHYECKOe M TPAKTUYECKOE COACp)KaHHE TEeMbl  He
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIEC YUueOHbIE 3aaHusl COAEpIKaT
rpyOble OIIHOKH.

IIpakTHyeckoe 3anaTHE Ne 8
Pacuer mapameTpoB U COCTaBJIeHHE CXeM PA3JIMYHbIX TUIIOB BbINPSIMHUTEJI€l

Heab padorsbi: Hayuuthecs monduparh IUOABI AJI PA3IUYHBIX BBINIPSMUTEIBHBIX CXEM U
paboTaTh CO CIPaBOYHBIMU TAOIUIIAMH.

Boinosinus padorty, Bel Oynere:
YMETh:
V3. npou3BOIUTH MOA00P FIEMEHTOB JIEKTPUUECKHX IENEeH U AIEKTPOHHBIX CXEM;

MarepuanbHoe olecneueHnme: METOINYECKUE pEKOMEeH1aluH, CIPaBOYHUKH,
MHIVBUAYAJIbHBIE 3a/1aHHUS.

3ananne:

[TonoOGpate AMOBI U1 OTHOIIONYIIEPUOIHOM, MOCTOBOM, TPEX(Pa3HBIX CXEM BBITPSIMICHHSL.

Kparkue Teopernyeckue cBeieHUS:

BeimpsiMuTenu mnepeMeHHOro TOKa, COOpaHHbIE Ha MOJIYHNPOBOJHHKOBBIX IHOAAX IIHPOKO
MPUMEHSIIOTCS. B PA3IMYHBIX 3JIEKTPOHHBIX YycTpoiicTBax. Ilpu pemieHun 3amaun HEOOXOIHUMO
IIOMHHTb, YTO OCHOBHBIMHU ITapaMeTPaMH JUOJ0OB SIBJISIOTCS:

- IONIyCTUMBINA TOK, Ha KOTOPBIN PACCUNTAH JAaHHBIN THO/;

- 00paTHOe HampsKEHUE, BBIACP)KUBAEMOE AM010M 03 po00si B HENPOBOAAIININ TEPHO/.

[Ipu pemennu 3a1a4 HEOOXOIMMO UCIIONB30BaTh (DOPMYIIbI, MPUBEJEHHBIE B Tabaule 1

Tabnuna 1 YcnoBus BeIOOpa A1OI0B

HaunMeHnoBaHue cxeMbl U, B YcnoBust BEIOOpa

ITo Toky [1o HanpsKeHUIO
O IHOTIONTyTIEPHOTHAS U, = 3,14U4 lonr > g Ussp > U,
JIBYXIIOJTyIIEPHOTHAS U, =3,14Uq4 lion > 0,514 Uwp = U
MocToBas U, =1,57U4 lion > 054 Ussp > U,
Tpéxdaznas U, =2,1U4 lion > 1/3 14 Ussp = U,

VYkazaHud 1o peueHuIo 3a1a4u
Beimucate u3 tabmuibl 2 «TexHuueckue JaHHBIe MOTYIPOBOJAHUKOBBIX JAHOJOB MapaMeTphl

aoaa: lyon = ... A; Uggp =.....B
2. OmnpenenuTh TOK MOTpedIeHus mo hopmye
Id = Pd/Ud, rae

Py - MomHOCTE MOTpEOUTENS, BT

Uq - HanpspkeHue notpeduTens, B

3. OnpenenuTh HaNpsHKEHHE, NEUCTBYIONIEE HA JUOJA B HEMPOBOISAIINI mepuon (s CBOeH
CXEMBbI BBITTPSIMIICHNS)
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4. Ilposepuths nuoxa no napamerpam lyon 1 Uogsp. JMOA NOMKEH yIOBIETBOPATH YCIOBUSM,
yKa3aHHbBIM B Ta0uie 1.

IHopsiok BbINOJIHEHUS PA0OTHI:

JI71st TUTaHUs MMOCTOSTHHBIM TOKOM MOTpeOuTENsi MOIHOCTHI0 250 BT npu Hanpsixenuun 200 B
HEoOX0IUMO cOoOpaTh CXEeMy JABYXIOJYIEPUOTHOTO BBIIPSIMUTENS PUCYHOK 1, HCIONIB30BaB

cTtaHaptHbid quoj tuna /1 243 b
)B.
B

~U

NI RH[]S

PI/ICYHOK 1. Cxema ABYXITIOJIYIIECPUOJHOI'O BBIIIPAMUTEIISA

1. BeimwuceiBaeMm U3 Tab1. 2 mapaMmeTphl AHOA:

| on =2A; U o5, = 200 B

2. Tok morpebutens

lg = P4o/Uq = 250/100 = 2,5 A

3. Hanpshxenue, neiicTpyroniee Ha U0/ B HEIPOBOASIIUN EPUOI:

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

4. TlpoBepsieM IUOJI IO YCIOBUIO:

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

Uosp = Us, 200 < 314 - ycrnoBue He BBITIOJIHACTCS

5. BriGupaeM u3 Tabnuibl 2 AMOA, YIOBIETBOPSIOLINI 3TUM
ycnosusam: JI 233 b (5A; 500 B) nnu coequnsiem nBa quona J1 243 b nocnenoBaTensHO, TOTA Uosp
=-200-2=400B 400B>314B

dopma npeacTaBjaeHus pe3yabTaToOB:

CBOEBPEMEHHO U NMPABWILHO BHITIOJHEHHBIE PACUETHI

Kputepun onenkn:

—«OTINYHOY - TEOPETUUECKOE U MPAKTUIECKOE COJEpPKAHNE TEMbI OCBOEHO TMOJIHOCTHIO, €3
po0enoB, yMeHUs1 CPOPMUPOBAHBI, BCE MPETyCMOTPEHHBIE TEMOW YUeOHBIC 3aJJaHUsI BHITOJTHEHBI,
KayeCTBO UX BBIIOJIHEHHS OIICHEHO BBICOKO.

—«XOpoII0» - TEOPETUUECKOE U MPAKTHUUECKOE COACPIKAHWE TEMbI OCBOCHO TOJIHOCTHIO, 0€3
mpoOesoB, HEKOTOpble yMEHHs CcHOPMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOMU
yueOHbIe 3aJJaHHs BBITIOJIHEHBI, HEKOTOPBIE BU/IBI 3a/IAHUH BBIMOJHEHBI C OIINOKaMHU.

—«Y TOBJIETBOPUTEIILHO» - TEOPETUYECKOE W TPAKTUYECKOE COJACpPKAHWE TEMBI OCBOEHO
YaCTUYHO, HO MPOOENbI HEe HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOIWMBbIE YMEHUsS palbOTHI C
OCBOEHHBIM MAaTE€pPHAIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIUHCTBO MPETyCMOTPEHHBIX TEMOM
y4eOHBIX 3aJJaHUI BBITIOJIHEHO, HEKOTOPHIE M3 BHITIOJIHCHHBIX 3aJJaHUN COJIEpkKAT OIMHUOKH.

—«HeynoBi1eTBOpUTENBHO» - TEOPETHUUECKOE U TNPAKTUYECKOE COACpPKAHHUE TEMbl  HE
OCBOEHO, HEOOXOJUMbIC YMEHHUsI He C(HOPMHUPOBAHBI, BBHITIOJHEHHBIC yUEOHbBIE 3a/laHUs COJEPKaT
rpyOble OIIMOKH.
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