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1.MACTIOPT
KOMMNNEKTA KOHTPOJIbHO - OLLEHOYHbLIX CPEACTB

B pesynbTate 0CBOeHMA Yy4vebHOW  aucumnauHbl Ol1.03 3neKTpoTexXHMKa
obyuvaroLmiicsa gomkeH obnagatb npedycMoTpeHHbIMU PIOC no cneynanbHOCTU
23.02.06 TexHnyecKkaa aKcnayartaumsa NOABUXHOIO cOCTaBa Xefe3HbIiX gopor
(YpoBeHb noArotoBkn pana creyunasbHoct CIr1O) cregyowmmmn  3HaHUAMM,
YMEHMSAMI, KOTOpble (hOPMUPYHOT MPOeCCUOHaIbHbIE KOMMETEHLUMN, U OOLMMU
KOMMeTeHUMAMM:

Y1. CobupaTb NPOCTeMLLNE INEKTPUYECKME LEMNM;

Y?2. BblbupaTb 31eKTpon3MepuTe/bHble Npuoopsl;

Y3. Onpegenatb napaMeTpbl 3NIEKTPUYECKMX LiEMEA.

31. CywHOCTb (hM3MYECKMX MPOLLECCoB, MPOTEKAOWNX B 3MEKTPUYECKUX U
MarHUTHbIX LEMNsX;

32. TocTpoeHWe 3NEKTPUYECKUMX Lieneid, MOpsSAOK pacyéTa nx napameTpos;

33. Crnocobbl BK/MHOYEHUS 3N1EKTPOM3MEPUTESIbHLIX MNPUOOPOB M METOAbI
N3MePEeHNI 3NTIEKTPUYECKNX BEIUYUMH.

OK 1. TMoHVMMaTb CYLWHOCTb W COUMaIbHYHO 3HAaYMMOCTb CBOE Oyayuiei
npoeccuun, NPoABAATL K Hel YCTONYMBbLIV MHTEPEC.

OK 2. OpraHu3oBblBaTb COOCTBEHHY [eATeNbHOCTb, BblOMpaTb TUMOBbLIE
MeTOAbl W Cnocobbl BbIMOSIHEHNA NPOGECCUOHANIbHBIX 3aAad, OLEHMBaTb WX
3(h(PEKTUBHOCTb M Ka4eCTBO.

OK 3. MNpuHMMaTb peLleHns B CTaHAAPTHbLIX M HeCTaHAAPTHBIX CUTYaLMsax U
HeCTW 3a HUX OTBETCTBEHHOCTb.

OK 4. OcyLectBnAaTb MNOUCK U UCNOMNb30BaHNE NUH(OpMaLn, HeobXoAMMOW
ANA 3PEeKTUBHOrO BbIMOSHEHMA NPOJECCUOHAbHBIX 33434, NPOgECCNOHAIHOIO
N IMYHOCTHOIO PasBUTUS.

OK 5. /cnonb3oBatb MH(POPMaLMOHHO-KOMMYHUKALNOHHbIE TEXHONOTUU B
npodeccnoHaIbHON AesTeNbHOCTH.

OK 6. PabotaTb B KOMINEKTMBE W KOMaHZe, 3()(heKTMBHO 00WaTbCa C
Konsieramu, pyKoBOACTBOM, NOTPeOUTENAMM.

OK 7. bpatb Ha cebd OTBETCTBEHHOCTb 3a paboTy U/IEHOB KOMaHAb!
(NOA4UMHEHHBIX), pe3y nbTaT BbIMOSHEHWNA 3aaHWIA.

OK 8. CamocTosATensHO onpeaensdtb 3adadn  nNpoMecCUOoHaIbHOro W
JMYHOCTHOIO Pa3BUTUA, 3aHUMATbCA CaMO0bpa3oBaHMEM, OCO3HAHHO M/1aHMPOBATb
MOBbILLEHNE KBAMUKALN.

OK 9. OpvieHTupoBatbC B YCMOBMSAX 4YacTOW CMeHbl TEXHOMNOrMA B
npodecCnoHaIbHON AesTeNbHOCTH.

MK 1.1. 3KcnnyaTnpoBaTb NOABMKHOM COCTaB XKese3HbIX 40por.

MK 1.2. Mpon3BognTb TEXHUYECKOE OOC/Y>KMBAHWE U PEMOHT MOABVXXHOIO
COCTaBa Xefile3HbIX [0pOr B COOTBETCTBUM C TPEOOBAHWAMU TEXHOOMMYECKMX



MPOLeCCOoB.

MK 2.2. TMnaHnpoBaTb M OpPraHn30BbIBaTb MEPONPUATMSA MO COOG/HOAEHUIO
HOpPM 6e30nacHbIX YCN0BWIA TPyaa.

MK 2.3. KoOHTpompoBaTb 1 OLEeHMBATb Ka4eCTBO BbIMOHAEMbIX paboT.

MK 3.2. Pa3pabartbiBaTb TEXHONOMMYECKME MPOLIECCHl HA PEMOHT OTZAE/bHbIX
[eTasel N y3/10B MOABWKHOIO COCTaBa, >XeNe3HbIX AOpOor B COOTBETCTBUM C
HOPMaTMBHOWN LOKYMeHTaLMeN.

CDOpMOI‘/’I attectaunmn no yqe6HoV| ONCUNNMINHE ABNAETCA 3K3aMEH.



2. Pe3ynbTaTbl OCBOEHUA y‘-leﬁHOI7I ANCUNNANHBI, noanexXatlne rnpoBeEPKeE.

2.1. B pe3ynbtate arTecTayuyM no Y4YeOHOW  AWUCLMNANHE  OCYLLECTBAAETCS

KOMMNeKCHas MpoBepKa CMefylolmx YMEHWIA 1 3HaHWIA, a Takke AUHaMKKa

(hopMMPOBaHUS OBLLIMX KOMMETEHLMIA:

Pe3ynbTaTbl 06y4eHNs:
YMEHUS, 3HAHNS 1 06LLme
KOMMETEHL MM
(>kenaTenbHO
CrpynnmposaTb U
NPOBEPSTb KOMM/EKCHO,
CrpynnMpoBaTb YMEHUSA U
OK)

Y 1. Cobupatb npocTeiiLlme

3NEKTPUYECKME LienM.

Y2.Bblbupatb
31EKTPON3MEPUTESIbHbIE
npuoéopbl.

Y3. Onpepenartb
napameTpbl 3/1eKTPUYECKMX
Liernein

31. CylWHOCTb (OU3NYECKINX
MPOLLeCCOoB, NPOTeKaKLWmnX B
3NEeKTPUYECKMX U
MarHUTHbIX Lienax

[MokasaTenn oueHKM
pesynbTata. CrnefyeT
cchopMyMpoBaT b
nokasaTeu.
PackpbiBaeTCA
cofiep>KaHue paboThl

Bbibrpatb
3N1EKTPON3MepUTE/bHbIE
Nproopbl, BbIMOHATbL
N3MePeHUs 1 pacyéThbl
OCHOBHbIX MapameTpoB
ANEKTPUYECKMX Lienei
MOCTOAHHOIO U
MepeMEHHOro TOKa.

Bbibrpatb
3N1EKTPON3MepUTe/bHbIE
Nproopbl, BbIMOHATbL
N3MepeHns N pacyeThbl
OCHOBHbIX MapameTpoB
ANEKTPUYECKMX Lienen
MOCTOAHHOIO U
MepeMeHHOro TOKa.
OnpepenaTts n
aHaNM3npoBaTb OCHOBHbIE
napameTpbl 3/1eKTPOHHbIX
CXeM 1 yCTaHaB/MBaTb Mo
HUM PaboTOCMNOCOBHOCTbL
YCTPOWCTB 3/1EKTPOHHOM
TEXHUKM.

N3yunTb (hn3nyeckyto
CYLLHOCTb npovecca
Mosly4YeHns NepeMeHHoro
TOKa, XapaKTepUCTUKM
MepeMeHHOro ToKa, Mx
(hpM3MYECKMIA CMbICT,

dopMa KOHTpoNA
OLleHMBaHK1A. 3anonHaeTca
B COOTBETCTBUU C
paszenom 4 nporpamMmbl

YA

YCTHbIN onpoc,
TecTUpoBaHMe, NpPoBefeHNe
NnabopaTopHbIX U
MPaKTUYECKMX 3aHATUN,
camocTonTe/lbHas paboTa.

OueHKa paboTbl yyaLmxcs
Ha nabopaTopHOM
3aHSATUM, BbINOMHEHWE
TeCTUPOBaHWS.

OueHKa paboTbl yyaLmxcs
Ha nabopaTopHOM
3aHATUM, BbINOMHEHWE
TeCTUPOBaHWS.

OueHKa paboTbl yyaLmxcs
Ha nabopaTopHOM
3aHATUM, BbINOMHEHME
TeCTUPOBaHWS.



32. TocTpoeHne
3NEKTPUYECKMX LIENeN,
NnopaaoK pacyéeTa nx
napameTpoB

33. Cnocobbl BK/IKYEHWS
3NEKTPON3MEPUTESbHBIX
NprbopoB 1 MeTOAbI
N3MEPEHUIA 3NEKTPUYECKNX
BE/INYMH.

OK 1 lMoHMMaTb CyLLHOCTb
N COLMaIbHYHO 3HAYMMOCTb
CBOeu byayulein npodeccuu,
NPOABNATb K HeW
YCTONYMBBIA NHTEPEC.

OK 2. OpraHun3oBbIBaThb
COOCTBEHHYHO
[eaTeNbHOCTb, BblOMPaTh
TUNOBbIE METO/bI U
CMoco6b! BbIMOHEHUSA
MPOeCcCMOHabHbIX 3aaay,
OLleHMBaTb NX
3(h(PeKTMBHOCTb U Ka4yecTBo.

eAMHNLLbI
N3MepPEHNA.YC/IOBUSA
CyLLieCTBOBaHMS
MarHWTHOr o Nosns, ero
XapaKTepuUCTUKWY, npasuna
A5 onpeaeneHns
HanpaeneHns MarHUTHOro
nons.

[Mpon3soanTL Noa6op
31IEMEHTOB 3/1EKTPOHHOW
annapaTypbl Mo 3a4aHHbIM
napameTpam; BblpaxaTb
KOI(DULNEHT yCuieHns
M0 TOKY, MO Harps>KeHWIo,
no mowHoctu /g
eAMHMLAX.

Bbibrpatb
3N1EKTPON3MepUTe/bHbIE
Nproopbl, BbIMOHATbL
N3MepeHns N pacyeThbl
OCHOBHbIX MapameTpoB
ANEKTPUYECKMX Lienen
MOCTOAHHOIO U
MepPeMeHHOro TOKa.
[posiBneHne nHTepeca K
06yyeHuIo, K Nosy4aemMom
npodeccun.
[obpocoBecTHOe
BbINO/IHEHME YYEOHbIX
06513aHHOCTEN.

YuacTue B KOHKypcax
KPY)XXKaX, [HAX OTKPbITbIX
ABepen,
MCCnef0BaTeNbCKOM
paboTe, CTyAeHYECKNX
KOH(hepeHLMIA.

Bbl6op 1 NnpMeHeHne
MeTO/I0B 1 cnocoboB
peLleHmns
NPOogeCcCUOHaNbHbIX
3afa4 B 06n1acTm
opraHusauum
MepeBO30YHOro NpoLecca;
OLleHKa 3(PgheKTUBHOCTHU U
Ka4yecTBa BbIMO/IHEHUSA

OueHKa paboTbl yyaLmxcs
Ha nabopaTopHOM
3aHATUM, BbINOMHEHWE
TeCTUPOBaHNS.

OueHKa paboTbl yyaLmxcs
Ha nabopaTopHOM
3aHATWM, BbINOMHEHWE
TeCTUPOBaHWS.

OugeHKa pesynbTaToB
HabMoaeHNI 3a
[eATeNIbHOCTbHO
obyyatoLLerocs B npovecce
OCBOEHMS
0bpa3oBaTe/lbHOM
nporpaMmbl.

YCTHbIA onpoc,
TecTMpoBaHue, NPoBeAeHNe
nabopaTopHbIX U
MPaKTUYECKMX 3aHATUMN,
camocTosTeNbHaa paboTa.



OK 3. lNMprHMMaTL peLleHns
B CTAHAAPTHbLIX U
HeCcTaHZapPTHbIX CUTYaLMnaX
N HECTU 3a HNX
OTBETCTBEHHOCTb.

OK 4. OcyLlecTBnATb NoncK
N NCMO/b30BaHMe
NH(opMaLmK,
Heobxoanmon ans
3()(PEKTUBHOIO BbIMO/IHEHNSA
MPOeCcCOHabHbIX 3aaad,
NpPogecCUoHaIbHOro U
JIMYHOCTHOI O PasBUTKS.

OK 5. icnonb3oBatb
NH(OpPMaLNOHHO-
KOMMYHWKaLNOHHblE
TEXHO/IOTUN B
npoeccroHasIbHOW
[eATeIbHOCTW.

OK 6. PaboTaTb B
KON/IEKTMBE U B KOMaHZE,
3(h(heKTMBHO 06LLATLCA C
Konsieramm, pyKoBOZCTBOM,
NnoTpebuTensamu.

OK 7. bpatb Ha cebs
OTBETCTBEHHOCTb 3a paboTy
Y/IEHOB KOMaHAbI
(NoAYMHEHHbIX), 3a
pe3ynbTaT BbINOMHEHNS
3afaHnN.

OK 8. CamocToATe/IbHO
onpeaenaTb 3agaym
NpPogeccMoHaIbHOro n
NIMYHOCTHOTO pa3BUTUS,
3aHMMaTbCA
camoobpa3oBaHuEM,
0CO3HaHHO MMaHNPOBaTb

NPOgeCcCUOHaNbHbIX
3agau

[MpaBubHOE peLleHne
CTaHAaPTHbIX 1
HeCTaH4apTHbIX
NPOogecCUOHaNbHbIX
CUTyaumin 1 yyebHbIX
3a/au.

[MoncK onTUMaIbHOTo
MCTOYHMKA MH(opMaLmm
AN peLleHmns
MoCTaB/IeHHOWN 3afauu.
TOYHOCTb 06PaboTKM
NH(OopMaLMK Npw
BbINO/IHEHUU
MPaKTUYECKMX 3aHATUIA U
nabopaTopHbIX Pabor.
BnageHne coBpemMeHHbIMU
NH(hOPMaLMOHHbIMY
TEXHOOT MSAIMW.

YMeHue paboTatb B
KONNeKTMBe, B KOMaHAe,
rPamMoTHO 06LWaTbCA C
Konneramu,
PYKOBO/ACTBOM,
NoTpebuTensaMu.
Hannune
OpraHm13aTopCcKmX
CMoco6HoCTEiA.
JemoHcTpaumsa
CMoCco6HOCTH
pacnpefenstb
06513aHHOCTU MeXay
4seHaMn KOMaHzpb!
(NOAYNHEHHBIX).
[MposBneHne
CaMOCTOSATE/IbHOCTM NpU
MOAroTOBKe COOBLLEHMWIA.
Hannuwne camoaHann3a.
LeMoHCTpauns xenaHus
Aa/ibHelLero
CamMOCOBEPLLUEHCTBOBaHMS.

OueHKa paboTbl yyaLmxcs
Ha nabopaTopHOM
3aHATUM, BbINOMHEHWE
TeCTUPOBaHWS.

YCTHbIN onpoc,
TecTUpoBaHMe, NpPoBefeHNe
NnabopaTopHbIX U
MPaKTUYECKMX 3aHATUN,
camocTonTe/lbHas paboTa.

YCTHbI onpoc,
TecTUpoBaHMe, NpPoBefeHNe
NnabopaTopHbIX U
MPaKTUYECKMX 3aHATUN,
caMoCTosATe/lbHas paboTa.

YCTHbIN onpoc,
TecTUpoBaHMe, NpPoBefeHNe
NnabopaTopHbIX U
MPaKTUYECKMX 3aHATUNA,
camocTonTe/lbHas paboTa.

YCTHbIN onpoc,
TecTUpoBaHMe, NPoBefeHNe
nabopaTopHbIX U
MPaKTUYECKMX 3aHATUNA,
camocTonTe/lbHas paboTa.

YCTHbIN onpoc,
TecTUpoBaHMe, NpPoBefeHNe
nabopaTopHbIX U
MPaKTUYECKMX 3aHATUN,
camocTonTe/lbHas paboTa.



MOBbILUEHME
KBa/IM(mKaLmn.

OK 9. OpureHTMpoBaTbLCA B
YC/IOBMSAX YaCTOW CMEHBbI
TEXHOMNOINiA B
npoeccroHasIbHOW
[eaTeNbHOCTW.

MK 1.1. 9kcnayaTnpoBaTb
MOABWXXHOM COCTaB
YKenesHbIX J0por.

MK 1.2.MponssoanTb

TEXHMYECKoe

06CNy)KMBaHMe W PEMOHT
MOABMXXHOIO cocTaBa
YKene3HblX aopor B
COOTBETCTBUU C
TpeboBaHUAMM
TEXHOMIOMMYECKMX
MPOLIECCOB.

MK 2.2. TlhaHnpoBaTh U
OpraHn30BbIBaTb
MEePONpPUATKS No
COB/IHOAEHNIO HOPM
6e30nacHbIX YC0BWiA

TPyAa.

MK 2.3. KOHTpO/MpoBaThb U
OLeHMBaThb KayecTBo
BbIMO/IHAEMbIX PaboT.

[MposBneHne
rMo3HaBaTe/IbHOW
aKTUBHOCTW U MHTepeca
PV BbIMNOTHEHNN
CaMOCTOSTe/IbHbIX PaboT,
B/lafleHNS HaBblKamm
camoaHasim3a u
CaMOOLEHKMN.

Mpwv BbINONHEHUN
oriepauuin no
OCYLLeCTB/IEHWNIO
MepeBO304YHOro npotecca
C MPUMEHEHNEM
COBPEMEHHbIX
NHHOPMALMOHHBIX
TEXHONOMMIA yrpaB/ieHns
MepeBo3KaMu, Haxo4nTb
ONTUMa/IbHbIE NCTOUHMKM
NH(opmaLmu 4
peLIeHNs MOCTaB/IEHHOM
3a1aumn.

[Mpw opraHunsaumm paboTsl
repcoHaa no
obecreyeHunio
6e30MacHOCTM NepeBO30K
1 BbIGOPY ONTUMa/IbHbIX
PeLLEHN Npu paboTax B
YC/IOBUAX HECTaHAAPTHbIX
1 aBapuiAHbIX CUTyaLWui,
NPUHMMATb MPaBUIbHOE
peLLeHue.

O6ecneunBatb
6e30MacHOCTb ABMKEHNSA
1 NepeBO304HOr0
npovuecca NocpeAcTBOM
NPYMeHeHUA
HOPMaTMBHO-MPaBOBbIX
[OKYMEHTOB.

icnonb3oBathb B
opraHu3aummu paboTsbl
nepcoHana o
TEXHO/I0rye CKOMy

YCTHbIN onpoc,
TecTUpoBaHMe, NpPoBefeHVe
NnabopaTopHbIX U1
MPaKTUYECKMX 3aHATUN,
camocTonTe/lbHas paboTa.

OLeHKa pe3ynbLTaToB
HabMo4eHNI 3a
[eATeNIbHOCTbIO
obyyaroLlerocs B rnpowecce
OCBOEHUSA
0bpa3oBaTe/lbHOM
Mporpammb!.

OueHKa pe3ynbTaToB
HabMo4eHNI 3a
[eATeNIbHOCTbIO
obyuatoLlerocs B npowecce
OCBOEHMSA
obpa3oBaTe/lbHOM
nporpaMmbl.

OLeHKa pesynbTaToB
HabMo4eHNI 3a
[eATeNIbHOCTbIO
obyyaroLlerocs B rnpowecce
OCBOEHMSA
0bpa3oBaTe/lbHOM
Mporpammb!.

OLeHKa pe3ynbTaToB
HabMo4eHNI 3a
[eATeNIbHOCTbIO
obyuyatoLlerocs B npowecce



MK3.2.Pa3pabaTbiBaTb

TEXHO/OTMYECKME MPOLIECCHI
Ha  PEMOHT  OTAENbHbIX

fetanei " y3/10B
MOABMXXHOIO COCTaBa,
Yene3HbIX aopor B
COOTBETCTBUU C
HOPMaT1BHOM

[NOKYMEHTaLMeN.

06CNy>XnBaHMIO
MepPeBO304HOr0
npoueccaymeHme
paboTaTb B KO/IIEKTUBE, B
KOMaHAe, rpamMoTHO
006LLAaTLCA C KoMIeramu,
PYKOBOACTBOM,
noTpeouTensamu.
cnonb3oBaHue
HOPMaTWBHO-
TEXHNYECKOM
AOKYMEHTaLun npu
PEMOHTE OTAE/NbHbIX
feTanein n ysnos
NOABMYXHOr0 COCTaBa,
YKene3HbIX A0por.

OCBOEHMS
0bpa3oBaTe/lbHOM
nporpammbl.

OLeHKa pe3ybTaToB
HabMoaeHNI 3a
[eATeNbHOCTbLHO
obyuyatoLlerocs B npowecce
OCBOEHMS
obpa3oBaTe/lbHOM
nporpammbl.



3. OueHka 0CBOCHHUSA Y4eOHOH THCHUILIHHbI:
3.1. ®opmMBl U METOABI KOHTPOJISL.
[IpeamMeToM OLICHKM CIy)KaT YMEHUs W 3HaHusA, npeaycmorpeHHoie OI'OC mo
TUCLMIUIMHE ~ DlekmpomexHuxd, HANPaBICHHBIE HAa (OPMUPOBAHME OOIIKMX U
npo(PeCcCHOHANTBHBIX KOMIETCHLIMN:

OK 1. [loHumarb CYIIHOCTh M COIMAJBHYK) 3HAYUMOCTH CBOEH Oyayuiei
npogeccuu, MPOosIBIIATH K HEW yCTORYMBBIA UHTEPEC.
OK 2. Oprann3zoBeiBaTh COOCTBEHHYIO JIEATEIBHOCTD, BBIOUPATH TUIOBBIE METO/IbI
U crnocoObl  BBIOJHEHUS  MNPO(QECCUOHATIBHBIX  33Ja4, OLEHUBATh  HX
3(PPEKTUBHOCTD U KAYECTRO.
OK 3. TlpuHuMare peleHuss B CTAHAAPTHBIX W HECTAHAAPTHBIX CUTyalUsX H
HECTH 32 HUX OTBETCTBEHHOCTb.
OK 4. OcywecTBisTh MOUMCK W MCIIOJIB30BAHUE MH(pOPMALK, HEOOXOIUMON ISl
3(}(PEKTHBHOrO BBHIMONIHEHUS TPO(YECCHOHATBHBIX 3a/1a4, MPO(PECCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHSI.
OKS. Hcnonb3oBarh WH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHM B
Npo(ECCUOHATIBHON ACATEIBHOCTH.
OK6. PaboTrare B KOJJIEKTUBE U B KOMAHJE, 3(P(HEKTUBHO OOIIATHCS € KOJIJIETaMH,
PYKOBOJACTBOM, MOTPEOUTEIISIMH.
OK 7. bparb Ha ce0s OTBETCTBEHHOCTh 3a PAdOTy UJICHOB KOMAHIbI
(MTOUMHEHHBIX ), 32 PE3YJIbTAT BHIMOTHECHUS 3a1aHUH.
OK 8. CaMoCTOSTENTbHO ONPEACIITh 3a1a4i Npo(HeCCHOHATBHOTO U JIMYHOCTHOTO
Pa3BUTHS, 3aHUMATHCS CaMO00Pa30BaHUEM, OCO3HAHHO TUIAHUPOBATh MOBBILICHUE
KBaJIM (P KALIWN.
OK 9. OpueHTHpoBaThCs B YCIOBUAX YaCTOH CMEHBI TEXHOJOTHHA B
NpO(ECCUOHATIBHON ACATEIBHOCTH.
K 1.1. OkcmuryaTupoBars MOABMYKHON COCTAB JKENE3HBIX TOPOT.
IIK 1.2. TIpou3BOAUTE TEXHUYECKOE OOCIY>KMBAHUE M PEMOHT MOABHKHOTO
COCTaBa KEIJIE3HBIX JOPOr B COOTBETCTBHHM C TPEOOBAHUSMHU TEXHOJIOTHUYECKUAX
IIPOLIECCOB.
IIK 2.2. [lnaHupoBare U OPraHW30BbIBATE MEPOIMPHUATHS MO COOJIFOICHUIO HOPM
0€30MacHbIX YCIOBUH TPy Ja.

K 2.3. KoHTpoaupoBaTh U OIICHUBATh KAYE€CTBO BHIMOJHIEMBIX Pa0oT.

IIK 3.2. Pa3pabarsiBaTh TEXHOJIOTHYECKUE MPOLECCH HA PEMOHT OTAEIBHBIX
JETANICH W Y3J0B IMOJABMXKHOTO COCTaBA, >KEIE3HBIX IOPOr B COOTBETCTBHM C
HOPMATHBHOU TOKYMEHTAUEH.



KonTpoJsb 1 oieHKa 0CBOCHUS Y4eOHOIH TUCHUIIMHBI 10 TeMaM (pa3aesiam)

OnemeHt Y1 DOopMBI ¥ METOIbI KOHTPOJIA
TeKyuii KOHTPOJIb Py0exHblii KOHTPOIB IIpoMexyTOYHAas arTecTanus
DopMmsl IIpoBepsemeie Dopmel IIpoBepsiemebie dopma IIpoBepsiembie
KOHTPOJIS OK, V.3 KOHTPOJIS OK, V.3 KOHTPOJIS OK, V.3
Pa3gen 1. DnexkTpoTrexHHKa
9 OK.2, OK3,0K4,

OK5,¥2,33

Tema 1.1 YO, T OK.2, OK3,0K4,

DJIEKTPUUECKOE TIOJIE. OKS5.¥2.33

Tema 1.2 YO, T OK .2, OK3,0K4,

DnekTpuyueckasi EMKOCTb U OKS, ¥2.33

KOH/IEHCATOPBL.

Pa3zgen2.DnexkTpuueckue

HenH MOCTOSIHHOTO TOKA. ) OK2, OK3,0K4,
OK5,¥2,33

Tema 2.1. DnexTpUdecKuii JIPNel OK.2, OK3,0K4,

TOK, COIIPOTUBJICHUE, OKS’Y2’33

POBOJMMOCTb.

Tema 2.2. JIPNo2 OK.2, OK3,0K4,

DnekTpuieckasi SHepPTus U OK5.¥2.33

MOIIHOCTh

Tema 2.3.Pacuér JIPNe3 OK.2, OK3,0K4,

3IEKTPHUECKUX eIl TIPNel OKS5.¥2.33

IMIOCTOAHHOI'O TOKa

Tema 2.4. Xumuueckue YO, T OK.2, OK3,0K4,

HCTOYHHKU BHGKTqueCKOﬁ OKS’Y2’33

sHepruu. CoennHeHNE

XUMHWYECCKUX UCTOYHUKOB B

Oarapero.

Pa3znen3.DyiekTpoMarieTusm.




OK 2, OK3,0K4,

OK5,¥2,33
3.1.MarautHoe none vO OK.2, OK3.0K4,
TIOCTOSHHOTO TOKA. OK5,¥2,33
Tema 3.2. DnekTpOMarHUTHAs OK 2, OK3.0K4,
UHAYKLAS TIPNe2 0K5,Y2.33
Paszpen 4.1lenu nepeMeHHOro
onHO(a3HOro TOKA. OK .2, OK3,0K4,
OK5,¥2,33
Temad.1. CunycouaaabHbIiI YO, T OK.2, OK3,0K4,
SIEKTPUUECKUI TOK. OK5,¥2.33
Tema 4.2. JIluHeliHbIE JIPNe4 OK.2, OK3,0K4,
3NIEKTPHYECKUE LU g ﬁ‘;’g OK5,¥2.33
CHHYCOMIAILHOTO TOKA.
Tema 4.3. Pesonauc B JIPNe7 OK.2, OK3.0K4,
SIEKTPHUYECKUX LIEMsIX JIPNe8 OK5,¥2.33
NEPEMEHHOT0 OHO(pA3HOTO
TOKa
Tema 4.4. Pacuét neneu YO, T OK.2, OK3,0K4,
TIepPEMEHHOTO TOKa OK5,¥2.33
CHMBOJIHYECKMM METOIIOM
Paszpen S. Tpéxdazubie uenu.
OK.2, OK3,0K4,
OK5,¥2,33
Tema 5.1. TTonyuenue YO,T OK.2, OK3,0K4,
Tpéxda3zHOro TOKa OK5,¥2.33
Tema 5.2. Pacuér ueneii | JIPNY OK.2, OK3.0K4,
TpEx(}Ha3HOro TOKa. JIPNel0 OK5,¥2,33
Paznen 6. llenu VO.T OK.2, OK3,0K4,
OK5, ¥2.33 OK .2, OK3,0K4,

HECUHYCOUAAJILHOI0 TOKA.

OK35,¥2.33




Pa3gen 7. DnekTpuueckue

H3MepeHHd. OK.2, OK3,0K4,
0OK35,¥2.33
Tema 7.1. U3mepurenbHbie JIPNel 1 OK.2, OK3.0K4,
IpHGOpEL OK35, 2,33
Tema 7.2. U3mepeHue JIPNel2 OK.2, OK3,0K4,
0OK35,¥2.33
JJIEKTPHUUECKUX
CONPOTHUBJIEHUH.
Tema 7.3. U3mepeHue JIPNe13 OK.2, OK3,0K4,
MOIITHOCTH U YHEPTUH JPNel4 OK3,¥2,33
Pa3gen 8. DnexTpuueckue
MAIIUHBI. OK.2, OK3,0K4,
0OK5,¥2.33
Tema 8.1. Tpauchopmaropsl JIPNel5 OK 2, OK3,0K4,
OK35, V233
Tema 8.2. DnexTpudeckue JIPNel6 OK.2, OK3.0K4,
MAaLUHbBI IOCTOSIHHOTO TOKA TPl OK3, ¥2,33
Tema 8.3. DnexTpudeckue JIPNel8 OK.2, OK3.0K4,
OK3, V2,33

MalllUHbI IEPEMCHHOI'O TOKA




Koaupuxarop OneHOYHBIX CPEACTB

OYHKIMOHATBHBIN npusHak | Koa OleHOYHOro cpeacraa
OLICHOYHOTO CpencTaa (Thn

KOHTPOJIBHOTO 33JJaHUS1)

YCTHBIN onpoc YO

ITpakTueckas padbota Ne n ITP Ne n

JlaGoparopHas pabota Ne n JIP Nen

TectupoBanue T

OK3aMEH D




JInceT coriiacoBanus
JlomoHEHUS U U3MEHEHMS K padodeil mporpaMMe Ha y4eOHBIH T/

JlonmoysiHeHUsT W W3MEHEHWst K paboueit mporpamme Ha 2017-2018 yueOHBIA roa mo
qucnuruiae: OI1.03 DneKkTpoTEXHUKA.

B pabouyro nporpaMMmy BHECEHBI CIEIYIOIINE U3MEHECHUS:

B cBs3u ¢ mogkmodeHneM qumana Cam['VIIC B 1. Prumeso k O5C IOPAUT BHeceHb!
U3MEHEHUS B pazen «llepedeHb muTepaTypol U CPEACTB OOYUCHUSY:

JlonoaHuTenbHbie ncTouHukH (JIN):

Jlyann B.JI. DneKTpOTeXHHKA W 3NEKTpoHMKa. - M.: «M3marensetBo FOPAUTY, 2017r.

(Cepus:ITpodrexobpazoBaHuc)

JlomoysiHeHUsT W W3MEHEHWss K padouel mporpamMme oO0cykaeHbl Ha 3aceganun LK

« » 20 r. (MpoTOKOa Ne ).

[Tpencenarens LK /H.C. Jlykonuna/




4.3afaHnsa 4N OLEHKN 0CBOEHUSA ANCUUNINHDI
NabopaTopHas paboTa Nel
QNTEKTPOUSMEPUTEJIbHBIE MTPUEBOPDI

1 Llenb paboThbl
N3yueHVe 3neKTPOM3MEPUTENbHLIX NPMOOPOB, WCMOMb3YEMbIX B NabopaTopHbIX
paboTax, BbIMO/HSEMbIX Ha cTeHe. MonyyeHre npeacTaBneHnid 0 npeaene N3MepeHns
LleHe aeneHuns, abCoMOTHON 1 OTHOCUTENBbHOW MOrPELLHOCTI, YCIOBUSAX 3KCMN/TyaTalumn 1
APYTUX XapaKTepUCTUKaX CTPENOYHbIX 3NEKTPOM3MEPUTENbHBLIX MPUOGOPOB, MoNyYeHne
HaBbIKOB Pab0Thbl C LU(POBLIMU N3MEPUTENBbHLIMU NPUOGOPaMK.

2. [MosicHeHMs K paboTe
KOHTponb paboThbl 3/1eKTPO06OPYA0BaHUA OCYLLECTBSETCA C NOMOLLBIO pasHO0BpasHbIX
3NEKTPON3MEPUTESNbHBIX Npr16opoB. Hanbonee pacnpocTpaHeHHbIMU

3NIEKTPOM3MEPUTESIbHBIMU NPUB0oPaMu ABNAOTCA NPUOGOPLI HEMOCPEACTBEHHOIO OTCYETA.
Mo BMAY OTCYETHOrO YCTPOWCTBA pas3/inyatoT aHa/oroBble (CTPeNoYHbIE) U LMKPOBbIE
N3MepuUTE/IbHbIE NMPUOOPDI.

Ha fMueBoil CTOPOHe CTPenoyHbIX MPrOopoB M300paXKeHbl YCNOBHbIE 0003HAYeHWS,
onpegensalLme KnacCU(pMKauMoHHY0 rpynny npuoopa. OHW MO3BOMAKOT MPaBU/IbHO
BblOpaTb NPMOOPLI U JAHOT HEKOTOPbIE YKa3aHMA MO UX 3KCMyaTaumm.

B Uensx MoCTOAHHOIO TOKa A/19 U3MEPEHWUIA TOKOB W HaMPsXKEHUA MPUMEHSOTCS B
OCHOBHOM MpUOOpbl MAarHWTO3NIEKTPUYECKON CUCTEMbI. TpUHUMN [EACTBUS TakmUx
NpnbopoB OCHOBaH Ha B3aUMOAEWCTBUM MArHWTHOrO MONA MOCTOAHHOrO MarHuTta u
N3MEepPAEMOro TOKa, MPOTEKaloLero no KaTyllke. YTon MnoBopoTa CTPenku a npamo
nponopuynoHaneH unsmepsemomy TokKy |1 a = K I. LLUKanbl MarHMTO31eKTPUYECKNX
NpnbopoB paBHOMEPHbIE.

B un3MepuTeNbHbIX MeXaHu3Max 3/MeKTPOMarHUTHON CUCTEMbI, MPUMEHSEMbIX [N
M3MepPeHUn B LENAaX MNepeMeHHOro W MOCTOAHHOIO TOKa, Bpallalolnid  MOMEHT
00YC/OB/IEH LEACTBMEM MarHUTHOrO Mos U3MEPSEMOro TOKa B HEMOABUXKHOW KaTyLLKe
npubopa Ha MOABWXKHBIA (PeppoMarHUTHbLIN SKOPb. YTO/ NMOBOPOTA CTPENIKM a 3[4echb
nponopunoHaneH keagpaty Toka: a = K | . [loaTomy LKana 31eKTPOMarHUTHbIX
NpubopoB 00bIMHO HepaBHOMEepHas, 4TO ABMSETCA HeLOCTaTKOM 3TUX NPUOOPOB.
HavanbHas YacTb LUKabl He UCNONb3YETCA ANS U3MEPEHWIA.

[N9 NpaKTUYeCKOro MCMnob30BaHUS U3MEPUTESIbHOrO nprubopa HeobXo4UMO 3HATb €ero
npegen n3MepeHuin (HOMUHa/IbHOE 3HaYeHne) N LeHy AeneHus (MOCTOSHHYHO) Mprbopa.
Mpegen M3MepeHUn - 3TO Hambosbllee 3HAYEHWE 3MEKTPUYECKON BENYUHBI, KOTOPOe
MOXET ObITb N3MEPEHO JaHHbIM NPMOOPOM. DTO 3HaYeHMe 0ObIYHO YKa3aHO Ha JIMLEBOW
CTOpoHe npubopa. OAMH M TOT Xe NPUOOP MOXET WMETb HECKO/IbKO Mpesesos
M3MepeHniA. LleHon aeneHus npubopa HasblBaeTCs 3HAYEHUe N3MepPSeMON BENNUUHDI,
COOTBETCTBYHOLLEE OLHOMY [efleHuIo LWKanbl npubopa. LleHa geneHns npubopaCrerko
ornpefenseTca Kak OTHOLLeHVe npeaena namepeHmnin AHomk uncny geneHni wkansl N:C =

AnaMN.



Ha nuueBoil CTOpoHE CTPesiovHbIX Mpubopa yKasblBaeTCs KacC TOYHOCTW, KOTOpbIN
onpefenseT npuUBeAeHHYD OTHOCUTE/IbHYIO MOrpeLHoCTb npubopa YIP
[MpvBefeHHasa OTHOCUTENIbHast MOrPELHOCTb NpMbopa - 3TO BbIPAXKEHHOE B MPOLIEHTaxX
OTHOLLEHME MaKCUMallbHOM And  JaHHOro npuéopa abCoMOTHOM MNOrpeLlHOCTUIAK
HOMWHa/IbHOMY 3HaueHUto npubopa (npegeny nsmMepeHnid) AHom: YIP=100AA /Agam %
3Has Knacc TOYHOCTU Nprbopa, MOXXHO OnpeaennTb abCoMOTHYHOOAN OTHOCUTENbHYHO
MOrPeLlHOCTN M3MEPEHUS YM3M, a TaKXKe [JeCTBUTE/IbHOe 3HayeHue W3MepsemMoi
BENNYNHbI AL

AA = ynp AHOVHOO; Yisv = 100 AA/A; An=Azx AA

HeTpygHo chenatb BbIBOA, YTO OTHOCUTENbHAsA MOrPeLHOCTb U3MEPEHUs TeM GOJbLLE,
4YeM MEHbLLE M3MepsieMasi Be/IMYMHA MO CPABHEHWIO C HOMWHA/IbHbIM  3HAYeHVEM
npuéopa. MoaTomy enaTenbHO He MOMb30BATLCA NMPU U3MEPEHUM HayasIbHOM 4acTbio
LLKa/Ibl CTPENOYHOro npubopa.

[na obecrieyeHnss Manoil METOAMYECKO NOrPeLLIHOCTM M3MEPEHNA HEOOXOAUMO, YTOObI
CONPOTMB/EHME ammepMeTpa Obl10 3HAUUTENIbHO MEHbLLE COMPOTMBEHUSA Harpysku, a
CONPOTMB/EHME BONbTMETPA ObIN0 3HAYMTENBHO GO/IbLLE CONPOTUBNEHUSA UCCNEAYEMOrO
yyacTka.

[Mpn NpoBeAEHUN U3MEPEHUIA B ANIEKTPUYECKMX LIENSX LUMPOKOE MPUMEHEHME NONYYUUIN
LMPPOBbIE MYNbTUMETPbLI - KOMOUHMPOBaHHbIE LU(POBbIE WU3MEPUTENbHbIE MPUOOPBI,
MO3BONAIOLLME WN3MEPATb MOCTOAHHOE W MEPEMEHHOE HanpshKeHWe, MOCTOAHHbLIA |
NMepeMeHHbI TOK, COMPOTUB/IEHMS, MPOBEPSATL AMO/bI U TPaH3UCTOPLI. 51 NpoBeAeHUS
KOHKPETHOr0 M3MepeHns HeobXoAMMO YCTaHOBWUTbL MepekntovaTenieM npegnonaraemMblii
npeaen W3MepPeHWn N3MEPSIEMOI BeNMUUHBLI (TOK, HanpshKeHue, COMpPOTUB/IEHME) C
yyeToM poja Toka (MOCTOSHHLIA WM MepeMeHHbI). [peacTasneHne pesysnbTata
M3MEPEHMST NPOUCXOAUT Ha UMMDPOBOM OTCHETHOM YCTPOMCTBE B BUAE OObIYHbIX
YOOOHbIX AN CUYATbIBAHUA AEeCATUYHBLIX uncen. Hambosnbluee pacnpocTpaHeHue B
LIMPPOBbLIX OTCUYETHLIX YCTPOMCTBAX MY/IbTUMETPOB MOTYUYUNIN XXUAKOKPUCTaIINYECKME,
rasopaspsfHole U CBETOAMOAHbIE MHAMKATOPbI. Ha nepefHei maHenu Takoro npubopa
Haxo4uTca  nepeknoyatens  QYHKUMA WM OvanasoHoB.  JTOT  MepeknovaTenb
MCNONb3YETCA KaK A715 Bblbopa (hyHKLUMIA 1 dKenaeMoro rnpegena U3MepeHuin, Tak u ans
BbIK/IOUEHNA npubopa. AN NpoAseHns cpoka CyX6bl MCTOYHMKA 3NEKTPONUTaHUS
npmbopa NepekntoYaTesib AO/MKEH HAXOANUTLCS B NoNoXeHun «OEE»BTEX cnydasx, Koraa
Nprbop He UCMONb3YeTCs.

K OCHOBHbIM TEXHWYECKMM  XapaKTepuCTMKaM LUPPOBLIX MpnubopoB, KOTopble
HeobX0AMMO YYUTbIBATb MPW BbIGOPE OTHOCATCS:

- AnanasoH n3MepeHuii (06bI4MHO NPUBOP MMEET HECKO/IbKO NOAAMana3oHoB);

- paspeluarollas CrnocoBHOCTb, NOA KOTOPO 4acTO MOHMMAKT  3HAYeHVe
M3MEPSIEMOI  BENIMUMHBI, MPUXOASLLEECS Ha €AVUHMLLYY AWCKPETHOCTW, TO eCTb OfWH
KBaHT;

- BXOIHOE COMPOTUB/EHUE, XapaKTepusylollee COBCTBEHHOE MOTpeGeHme
NPMBGOPOM SHEPTUM OT UCTOUHWUKA M3MEPUTENBHOW MH(OPMALK;



- MOrPewwHOCTb U3MepeHUs, 4YacTo onpeaensieMas Kak +(% OT CUMTbIBaEMbIX
OaHHbIX + KOMNYECTBO eAMHUL, MNafILLIEro pa3psaa).
MynbTUMETP YacTo UMeeT GaTapeiiHoe nMuTaHue 9B, NO3TOMY Mepef MCMOoNb30BaHMEM

npubopa HeoOXOAMMO MNPOBEPUTHL OaTaperd 3MEeKTPOMUTAHUA MYTEM  BK/IKOYEHUA
npuéopa. Ecnv 6atapes paspsXkeHa, TO Ha AUChee BO3HUKHET YC/TIOBHOE N306paxeHune
GaTtapen. Kicnonb3yemble B CTeHAE «ONEKTPOTEXHMKA» MY/IbTUMETPbl MUTAOTCA  OT
BbINPAMUTENbHOrO YCTPOWCTBA, BMOHTMPOBAHHONO B MOAY/b. [/19 MCMO/b30BaHNS
NprBopoB HEOOXOAMMO MOAKIKOUUTL C ThbI/IbHOM CTOPOHbI Kabeslb MUTaHUA K UCTOYHUKY
nepeMeHHOro HanpsbkeHuss 220 B. TMepes npoBeAeHUEM W3MepPeHUs HeobXoaMmMo
nepekntoyaTeslb NPeAenoB YCTaHOBUTb Ha TPebyemblid Anana3oH W3MepeHuin. [ns
NpefoTBPALLEHNS MOBPEXAEHNA CXeMbl NPUbopa BXOAHbIE TOKW W HAMPSHKEHUA He
[O/MKHbI MPeBbIaTh YKasaHHbIX BeluYMH. Ecnu npegen n3MepseMoro Toka Wnm
Hanps>XeHnd 3apaHee HeU3BeCTeH, CrefyeT YyCcTaHaBIMBaTb MNepeknovaTenb
NpeLenoB Ha MakCMMyM U 3aTEeM MepekntoyaTb ero BHWU3 Mo Mepe Heo6XoANMOCTW.
MynbTUMETPbI, UCMOMb3yeMble B [JaHHOM CTeHAEe, VMMEKT PeXxum aBTOMAaTUYeCKOro
Bbl6Opa nopananasoHa maMepeHuid. C NOMOLLBbHD KHOMOYHOro nepekntoyarens «R-H»
MOXHO YyCTaHaB/MBaTb NOAANANA30H N3MEPEHUS BPYUHY!HO.
ANa n3mepeHns Hanpsa>KeHus NOAKIUUTE OAMH Wwyn K pasbemy COM, a gpyromn - K
pasbemy «V/Q», yCTaHOBUTE Nepek/toyaTe/b (YHKLUMIA B MOOXKEHME «V» U C MOMOLLbHO
KHOMOYHOrO NepeksoyaTens YCTaHOBUTE PeXum mn3mepeHus noctosHHoro (DC) uam
nepemeHHoro (AC) HanpskeHus. [loAcOefMHUTE KOHUb! LYMoB K U3MepseMoMy
NCTOYHUKY HanpskeHus. [1pu  M3MepeHUM MNOCTOAHHOIO Hanps»kKeHUs MNOMSAPHOCTb
HanpsXXeHnst Ha aucnsee Oy[eT COOTBETCTBOBATL MOMAPHOCTU HaMPSXKEHUA Ha BTOPOM
Lyne.
[N 3MepeHnst CONPOTUB/IEHUIA MOAKIOUMTE OAMH LWYyN K pasbeMy «COM>», a BTOPOM -
K pasvemy «V/Q», ycTaHOBUTE Mepekntoyateslb (YHKUMA Ha «Q» U NOACOeAUHUTE
KOHLbI LLIYNOB K N3MepseMOMY COMPOTUB/IEHMIO.
Korga uenb pasoMKHyTa, Ha uWHAMKaTope OyaeT wuHauumposatbes «0.L». [lepep,
N3MepeHnemM COMPOTUB/IEHWIA B Cxeme ybeauTecb, 4YTO CXema 06ecTo4eHa U
BCE KOHJEHCaTOpPbI paspsa>KeHbl.
3.1 3yyeHue MacnopTHbIX XapaKTepucTuK

CTPeNoYHbIX
3N1EKTPOU3MEPUTESNIbHBIX MPUOOPOB. [N1s 3TOr0 BHUMATENbHO PAacCMOTPETb /NLEBbIE
MaHeNn CTPENOYHbIX aMNepPMeTPOB 1 3ano/HUTL Tabn. 1.1.4.



Tabnuua 1.1.4
XapaKTepucTuka 3/1IeKTPoOn3MepuTeNibHOro nprnéopa
HavmeHoBaHve npubopa AmnepmeTp  BonbTmeTp BatTmeTp

Cuctema M3MepuUTENIbHOI0 MexaHu3mMa
Mpepen nsmepeHns

Yuncno geneHnin wkanbl

LeHa geneHnsa

MuHMManbHoe 3HayeHne MSMSpHGMOVI BENMNYUNHDbI

Knacc To4yHOCTH
Oonyctumas MaKcumanbHas abconTHas

norpewHocTb
Popg Toka

HopmanbHOe NofoXeHWe WKanbl

Mpoune XapaKTepUCTUKM

3. MopsiaoK BbIMONHEHUSA PabOThI

3.2 MocTponTb rpagnK 3aBUCUMOCTN OTHOCUTENIbHOW MOrPeLLUHOCTU U3MEPEH
OT n3MepsieMo BeIMUMHbl ymam=Tf (Au3m) Ans npuoopa, yKazaHHOro nperogasartesiem.
Coenatb BblBOA, O BENMYMHE OTHOCUTE/IbHOW MOrPELUHOCTM M3MEPEHUS B HaYa/lbHON W
KOHEYHOW YacTu LUKaSIbl, O XapaKTepe U3MeHeHWs MOrpeLLlHOCTU BAO/b LKasbl npubopa.
3.3. O3HaKOMUTLCS C INLIEBOI MaHeNblo My/IbTUMETPA.
34. [MoAroTOBUTL MYNbTUMETP AN U3MEPEHUs MOCTOAHHOIO HanpsXXeHus.

BKOUMTb  3nekTponuTaHue CcTeHAa (aBToMaTMYecKuin BblknovaTens QF  Moayns
MATaAHUSA) U WUCTOYHUK MOCTOAHHOIO HarpskeHus. VI3sMepuTb 3HAYeHUsi BbIXOLHbIX
HanpshKeHW Moayns MUTaHUA Ha Knemmax «+5 B», «+12 B» n «-12 B» OTHOCUTENbHO
00LLEN Knemmbl. Pe3ynbTaTbl 3MEPEHUIA 3aHeCTU B Tabn. 1.1.5. BbIKNHOUNTbL UCTOYHUK
MOCTOAHHOI O HanpsXXeHUs.

35. [MoaroToBUTL MYNbTUMETP A9 U3MEPEHUA MEPEMEHHOr0 HanpsKeHwus.
Bknountb UCTOYHMK NUTAHMA W MYSIbTUMETPOM W3MEPUTb 3HAYEHWUS BbIXOAHbLIX
HanpshkKeHW Ha Knemmax «~12 B» n «~220 B».

Pe3ynbTatbl M3MepeHMin 3aHecTM B Tabn. 1.1.5. BbIKNHOUMATL UCTOYHUK TpexdasHoro
Hanps>KeHWs.

3.6. [MoAroTOBUTL MY/NbTUMETP NS WU3MEPEHUS COMPOTUB/IEHNIA PE3UCTOPOB.
N3mepnTb 3HAYeHUs CONPOTMBMEHWA PE3NCTOPOB, YKa3aHHbIX MpenojaBaTesiem.

Pe3ynbTaTbl 3aHeCT B Tabsn. 1.1.6.
Tabnuua 1.1.6
Pesnctop R1 R2 R3 R4
HoMunHanbHoe 3HayeHMe conpoTmneeHns, Om 5 10 20 30
N3mepeHo, Om

CofepxaHue oT4eTa
OTyeT No paboTe [O/MKEH COAepPXKaTb:
a) HavMeHOoBaHWe paboTbl U Lesb paboThl;



0) TEXHUYECKNe [aHHble N3MepPUTe/bHbIX MPUOOPOB;

B) rpa)MkK  3aBMCUMOCTM  OTHOCUTENIbHOW  MOTPELLHOCTN  U3MEPEHWI
ynsm=f (Au3m)

) pe3ynbTaTbl U3MEPEHUI;

1) BbIBObI MO paborTe.

5. KOHTpONbHbLIE BOMPOCHI
1 KakoB npvHUMN AeWCTBUS MPUOOPOB MArHUTO3/IEKTPUYECKON W 3M1EKTPOMArHUTHOM
cucTem?

2. YT0 Takoe npefen nsmepeHusa?

3. Kak ornpefensetcs LeHa aeneHus npubopa?

4. YT1o Takoe abCcoMTHaA 1 OTHOCUTE/bHAA NOrPELUHOCTU U3MEPEHNA?

5. Uto xapakTepum3yeT K/acc TO4HOCTM npubopa?

6. B Kakoi YacTu LuKa/bl Nprubopa n3mMepeHme TOUHeE 1 NoYvemy?

7. KakoBbl OCHOBHble JOCTOMHCTBA LIM(POBbIX N3MEPUTENIbHBIX MPUOOPOB?



Jlabopamopuaa pabomaNe2
CBOPKA JJIEKTPHYECKHX I[EITEH C BK/TIOYEHHEM PE3HCTOPOB,
PEOCTATOB JIJIA [IPOBEPKH JJEHCTBHUA 34KOHA OMA.
1. eab padoTsl
[TprnoOpeTeHnE HABBIKOB OMPEICIICHUS MAapPAMETPOB BJIEMEHTOB B LEMSIX NEPEMEHHOTO
TOKa MO PE3yJbTaTaM W3MEPEHWI, BKIIFOUECHUS B LENb BOJIBTMETPA W AMIIEPMETPA,
WU3MEPEHNS TOKA U HAPSDKEHUS, MPUMEHEHMS 3aKkOHa OMa B LIENU MEPEMEHHOTO TOKA.
2. IMosicneHusi k padorte
[Ipm pacuere neneil MEPEMEHHOIO TOKA, B OTIMYME OT LENEH MOCTOSHHOTO TOKAa,
HEOOXOAUMO YYWTHIBATh HE OJWH, a TPU TMPOCTCHIIMX NACCUBHBIX 3JIEMEHTA:
PE3UCTUBHBIN, MHAYKTUBHBIN U €EMKOCTHOM, KOTOPBIE XapaKTEPU3YIOTCSI COOTBETCTBEHHO
napaMeTpamMH. AaKTHBHBIM CONPOTUBICHHEM K, WHAYKTUBHOCTBIOL(MHIYKTHBHBIM
COMPOTUBICHUEM X7 = wl) U eMKOCThrOC(emkocmHuviv conpomusienuemX .= 1/wC),
I'JI€ @ - YIJIOBAs 4aCTOTA.
B peanbHOil ey conpoTHBIEHUEM OOJIAAArOT HE TOJIBKO PE3UCTOP MJIM PEOCTAT Kak
YCTPOMCTBA, MPEAHAZHAUYEHHBIC [Tl HCIIOJIB30BAHMS UX JJIEKTPUYECCKUX COMPOTHUBIICHUH,
HO ¥ JIFOOOH MPOBOAHMK, KAaTyINKA, KOHAEHCATOP, 0OMOTKA JIFOOOTO 3JIEKTPOMArHUTHOTO
aneMeHTa U ap. OOmMM CBOHWCTBOM BCEX YCTPOMCTB, OONAJAIOIMX SICKTPHYECKAM
COIMPOTUBIICHUEM, SIBIIIETCS HEOOPATUMOE MPEOOPA3OBAHKME HJICKTPUUYECKOH SHEPrUM B
TEIJIOBYIO SHEPruto. [Ipr Toke i B pe3nucTope, 00IaJatonIMM COTPOTUBICHUEM #3a BPEMS
diB COOTBETCTBHM C 3aKOHOM J[XKOYJIA - JIeHTIa BBIENSeTCS SHEPrUs dw= ri’dl.
TennoBas 3HEpPrus, BBIAEIASAEMAs B CONPOTUBICHWM, MOJE3HO MCIONB3YETCS WU
paccenBacTcd B mpoctpaHcTBe. HO MOCKOMBKY MpeoOpa3oBaHUE SNEKTPUICCKONR SHEPrUU
B TEIUIOBYK) SHEPIHI0 B MACCUBHOM 3JIEMEHTE HOCHT HEOOPATUMBIM XapakTep, TO B
CXEME 3aMEIICHUST BO BCEX ClydyasX, Korga HEOOXOIMMO YYECTh HEOOpaTtumoe
npeoOpa3oBaHUE SHEPrUM, BKIIKOYACTCS COMPOTHBIEHUE. B peanbHOM YCTPOKHCTBE,
HANpUMEP, B SJIEKTPOMATHHUTE, BJICKTPUUYECKAs SHEPIUs MOXKET OBITH MpeoOpa3oBaHa B
MEXAHUYECKYIO SHEPTUIO (MPUTSHKEHHUE SIKOPsI), HO B CXEME 3aMELIEHMS 3TO YCTPOKHCTBO
3aMEHSETCA COMPOTHBIICHUEM, B KOTOPOM BBIACISETCS SKBUBAJIEHTHOE KOJUYECTBO
TEIUIOBOM »Hepruu. W mpu aHaim3e CXEeMbl HaM yxXe O€3pa3inyHO, YTO B
JNCHUCTBUTENILHOCTA  SIBJISIETCA  MOTPEOMTENIEM  SHEPrUM  BJICKTPOMATHUT — WMJIU
BIEKTPOILIUTKA.
B nensx NepeMEHHOr0 TOKa CONMPOTUBIEHUE HA3BIBAKOT AKTUBHBIM, KOTOPOE M3-3a
SBJIEHUSL TOBEPXHOCTHOrO 3(dekxta OOmpIIe, YEM SIEKTPUUECKOE COMPOTHBIICHUE
NOCTOSSHHOMY TOKy. OJHaK0 TpH HU3KMX YacTOTax »JTOW pa3HULECH OOBIYHO
npeHeOperator.
Hanpspokenne, noBEAEHHOE K AKTHBHOMY CONPOTHBIIEHUIO, TIO (pa3e COBMAIAET C TOKOM,
TO €CTh HANPsDKEHUE M TOK OJHOBPEMEHHO JOCTHIAKOT MAKCHUMAJIbHBIX 3HAYCHWHA W
OTHOBPEMEHHO MEPEXOMAT YEPE3 HYJIb.
NHAYKTUBHOCTE [, XapakTepU3YET CBOWCTBO y4acTKa LICMIM WA KATYIIKW HAKAIJUBaTh
SHEPTU0 MArHUTHOTO MOJISI.
[Tpn mpoTeKaHUM NEPEMEHHOTO TOKA /(1) Yyepe3 KaTyIIKy UHAYKTUBHOCTH, COCTOSIIEH 13
W BHTKOB, BO30Y>KIAcTCs MEPEMEHHBIA MATHUTHBIN MOTOK, KOTOPBIA B COOTBETCTBUU C
3aKOHOM 3JIEKTPOMArHMTHOM WHAYKIMH HABOAWUT B Hed ke OJ[C caMOMHIyKOUM.
CnenoBarenbHO, WHAYKTUBHOCTh B LIEMM TEPEMEHHOIO TOKA BIMSIECT HA BEIMYMHY
MPOTEKAIOIIEr0 TOKA KaK conpoTuBieHUE. COOTBETCTBYIOIIAS PACUYETHAs BEIMYMHA
HA3bIBACTCS UHAYKTUBHBIM COMPOTUBICHUEM M 0003HAYACTCS X7 M M3MEPSETCS TaK Ke,
KAaK M aKTUBHOE CONMPOTUBIIEHUE - B OMax.



UYeM BBILIE YACTOTA NEPEMEHHOTO TOKA, TeM Oonblie D/]C caMOMHAYKIMU U TeM OOJIbLIE
WHIYKTUBHOE compoTuBicHue X;= wL =2xnfL. BennunHa @ =2rfHa3bIBacTCsl yriIOBOMH
YaCTOTOM IMEPEMEHHOTO TOKA.

[Tockosnbky OJIC camMOMHIOYKIMM BO3HHUKACT TOJIBKO TPU W3MEHEHWHM TOKA, TO M
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Puc. 1.3.1 Puc. 1.3.2 - Puc. 1.3.3

MakCcUMasibHble 3Ha4eHUs D/IC HACTYMArT NMpH MAKCUMAIIBHON CKOPOCTH HM3MEHEHUS
TOKA B KaTYIIKE, TO €CTh IPU MPOXOKICHUHA TOKA YEPE3 HYJIb.

[TosToMy Ha ywacTke Uenu ¢ MHAYKTUBHOCTBIO OJIC CaMOMHAYKIMHM IO BPEMEHU
OTCTAacT OT TOKAa HAa YETBEPTh MNEPHOJA MM Ha M2 DSIEKTPUYECKHX paauaHa.
Hanpsokenne Ha HMHAYKTUBHOCTH, OyAyyd MpoTHBONONOKHBIM JJIC, Hao0opoT,
OTEPEKACT TOK HA YETBEPTh NEPUOAA WU HA /2 SICKTPUYECKUX PaAAAHA.

[Ipn BKIOYUEHMM B IEMb MEPEMEHHOTO TOKAa pealbHOM karymku (puc. 1.3.1),
oOnamarowEeil KpoMe€ HMHIAYKTUBHOCTA LM  HEKOTOPBIM 3HAYECHHUEM AKTHUBHOIO
COMPOTUBIIEHUS K, TOK OTCTAcT Mo (pa3e OT HANPSHKEHUS HA HEKOTOPBIA yroi ¢ < /2,
KOTOPBIH JIETKO ONMPENEAETCS U3 TPEYroJabHuKa conpoTusiicHni (puc. 1.3.3): tgp = X; /
R. J1y1s TAaKOrO y4acTKa 3NEKTPUYECKOM LENU YPaBHEHUE HA OCHOBAHUM BTOPOTO 3aKOHA
Kupxroga umeer Bu:

u=UR+ U,=Ri+ Ldi/dt.

B HanpsbkeHWH, MOABEACHHOM K PEAIBHON KaTyIIKE, YCIOBHO MOKHO BBIJCIIATH JBE
COCTaBJISIFOINMX: TMAJCHUE HANPSHKCHHUS RiHA AKTUBHOM COMPOTHBIICHWH, OOBIYHO
HA3bIBAEMOE AKTHBHON COCTABJISIOIIEH MPUIOKEHHOTO HAMPSHKCHUS, U HAMPSDKEHUE HA
UJCANbHOW WHAYKTUBHOCTH (= Ldi/df, Ha3bIBA€MOE PEAKTUBHON COCTaBJISIOMICH
OPWIOKEHHOTO HaNpsbkeHUs. Da3oBble COOTHOUIEHHSI MEXKITY STUMH COCTaBIISIOIIUMM,
OPWIOKEHHBIM HAMPSDKEHUEM M MPOTEKACMBIM TOKOM OOBIYHO WILTOCTPUPYIOTCS
BEKTOPHOM auarpamMmoil uisi ux JAeicTByrommux 3HaueHud (puc. 1.3.2).U3 BexkTopHOU
ararpaMMmbl BUTHO, UTO

U=\U+ UL’

Z = VR* +X;’ - nomHoe DIEKTPAYECKOE CONMPOTUBIICHUE pealbHOW Karymuku. M3
TPEYTrOJbHUKA COMPOTUBIEHUH (puc.1.3.3) cnenyer, uro R=Zcosp, X, =Zsing

3akon OMa IS LENH, MO KOTOPOH MPOTEKAET NEPEMEHHBIA TOK, 3aMKACHIBACTCS B BUJE
I=U/Z.

M3 pacCMOTPEHHOIO CIIEAYET BAXKHBINA BBIBOJ. CONPOMUGICHUA 6 UEenU NEPeMeHH020
MOKA CKAA0bI6AIOMCA 6 00uieM cyuae 2e0MempuyecKu.

Emkocte, m3mepsemas B (apamax (D), XapaKTepusyeT CIOCOOHOCTh JIIEMEHTA
ANIEKTPAYECKON LIEMN WA KOHJAEHCATOPA HAKAIIIMBATH SHEPTHIO SICKTPAYECKOTO TOJIS.



B koHzaeHcaTope, TOUHEE B JMAJICKTPUKE, PA3JEINISIONIEM IJIACTHHBI WA MPOBOJHUKA
KOHJCHCATOPA, MOXKET CYIIECTBOBATh TOK JJIEKTPUYECKOTO CMEIIEHHUS, B TOYHOCTH
PaBHBIA TOKY MPOBOAMMOCTH B NPOBOAHMKAX, NPUCOCIAMHEHHBIX K OOKIIaaKam
KOHJCHcAaTopa: i = dq / di, Tne g- 3apsia Ha 00KJIaKaxX KOHACHCATOPA, U3MEPSEMBbIA B
KYJIOHAX W TPONOPUMOHATIbHBIA HAMPSKEHUIO HA KOHICHCATOPE:

q = C Uc,unpu C = constdq = C dUc

Torga TOK, NpOXOALIMiA Yepe3 KoHAeHcaTop, | = CdU, / dt, a sHeprus 3MEKTPUUECKOrO
OJIsA, 3armacacMasi B KOHACHCATOPE MPU BO3PACTAHUU HATIPSIKEHUS, W=CUS}/2.
O4eBHIHO, YTO MPU MOCTOSSHHOM HanpsbkeHuH dUc / df = () u OCTOSHHBIA TOK 4Yepe3
KOHJCHCATOP MPOXOIUTh HE MOXKET.

[Ipn W3MEHEHMM HaNpsHKEHUST Ha OOKJIAIKAax KOHACHCATOpa 4Yepe3 HEro MpOTEKAeT
€MKOCTHBIN TOK. YeM OBICTpee M3MEHSIETCS HANPSDKEHUE, TEM OOJIbIIE EMKOCTHBIA TOK.
Ecny npunoxuth K KOHAEHCATOPY MEPEMEHHOE CUHYCOMAATIBHOE HAMPSHKEHUE, TO YEPE3
KOHJCHCATOP MOTEUET NEPEMEHHBIA CHHYCOMJANIBHBIA TOK, CABUHYTHIN no (aze Ha 7/2
N0 OTHOUICHHID K HANPsDKCHUI0. OTO MPOMCXOAUT MOTOMY, 4YTO E€MKOCTHBIH TOK
JOCTUTACT MAKCUMAIBHOTO 3HAUYEHUS PH MAKCUMAJTbHOM W3MEHEHUW HANPSDKECHUS, T.€.
OPUA NPOXOKICHUN HAMPSHKEHHS 4ePE3 Hy b, TOK MPH 3TOM ONEPEKAET HANPSDKEHUE T10
(daze Ha /2.

Bennunna X, = I/2=fC) = U, / IHa3pIBacTCs PEAKTUBHBIM EMKOCTHBIM
COMPOTUBIIEHUEM. OTO COMPOTHBIICHUE YUUTBHIBAET PEAKLMIO SJICKTPUUECKON LEenH Ha
U3MCHECHUE  JJICKTPUYECKOTO TMOJs B KOHACHCATOPE W SBJISETCS  OOpaTHO
IPONOPLMOHAILHON (DYHKIIMEH YaCTOTHI.

3akoH Oma Juisl ydacTKa 3JIEKTPUYECKO# 1enu ¢ kKoHaeHcatopom [ = Uc / Xc, rae [
JECUCTBYIOIIEE 3HAYCHUE TOKA, MPOTEKAEMOr0 Yepe3 KoHaeHcaTop, Uc — aeicTByromee
3HAUEHUE HAMPSDKEHNS HA KOHIEHCATOPE.

DNEeKTpAYECKas: LENb MEPEMEHHOIO TOKA XapaKTEPU3YETCs AKTHMBHOW, PEAKTHBHON W
ITOJTHOM MOIHOCTEIO.

AKTHUBHas MOIIHOCTh P, wu3MepseMas B Barrax (BT), paBHa OPOU3BEACHUIO
JEHCTBYIOIIETO 3HAYCHUS HANpsbKeHUs (JHA NEUCTBYIOLIEE 3HAYCHUE TOK / U HA COSQ,
HA3bIBAEMBbIA  KOA((PUIHMEHTOM  MOLIHOCTH, WM  NPOM3BEACHUIO  KBajapara
JEHCTBYIOIIETO 3HAYCHHSI TOKA HA aKTUBHOE COMPOTHBIICHUE:

P= Ulcosp = I'R.

PeaktuBHas MouHocTe (), M3MepseMas B BOJIbT-aMIlepax peakTHBHbIX (Bap), paBHa
NPOU3BENCHUIO NEHCTBYIOIIErO 3HAUEHUS HaNpspDKEHWs (/HA ACHCTBYIOLICE 3HAUYCHUE
Toka | W Ha sinpunu TNPOU3BEIACHHUIO KBaJpara ACHCTBYIOLICTO 3HAYCHUS TOKA Ha
PEAKTUBHOE COMPOTHBIICHUE:

O=Ulsing = FX

[Tonnass MomHOCTH S, HM3MepsieMas B BOJbT-amriepax (BA), paBHa NPOM3BEICHUIO
JEHCTBYIOIIETO 3HAYCHHSI TOKA HA JCHCTBYIOLIEE 3HAUYCHUE HANTPsDKEHUS U:

S=UI =\P* + (.

3. IlopsiA0K BBINOJHEHHUS PA0OTHI
3.1 O3HaKOMUTBECS C JIADOPATOPHOW YCTAHOBKOH (MOAYJIb MHUTAHUS, MOJYJb



PE3NCTOPOB, MOAY/b PEaKTUBHbIX 3/1EMEHTOB 1 MOAY/b MY/IbTUMETPOB).

3.2. YCTaHOBUTb Ha MY/NbTUMETPE PEXMM  M3MEPEHWUS  COMPOTUB/IEHNS,
MOAK/MOUNTL €ro BbIBOAbI MapannensHo pesuctopy R1 Moaynsi pe3aucTopoB M NPOBECTU
M3MEPEHNEe 3HAYEHNIA ero CONPOTUBEHNIA. Pe3ynbTat 3anuncaTb B Tabn. 1

Tabnmuya 1

YctaHoBneHo 5 0m 100Om 200mM 300mM 400m 50 Om

3mepeHo
3.3. AHa/IOrMYHO N.3.2 NPOBECTU W3MEPEHMe aKTUBHOIo conpoTtuenieHnsa RK
peasibHOM KaTyLLKN UHAYKTUBHOCTU Zk. Pe3ynbTart 3anucartb B Tabs. 2.
Tabnuua 2
R« ,On U, B LA Zk_ LI Om XkK,Om L.,lMH
3.4. CobpaTtb 3NeKTPUYECKYHO LeMb A1 OnpefenieHnst MOSIHOrO COMPOTUB/IEHUSA

KaTywku (puc. 1.3.6), MCnonb3ys My/nbTUMETP B PEXUME W3MEPEHUS MepeMeHHOro
HaNPsPKeHUs WU BOMbTMETP MOZYNst BONbTMETPOB. MpeabsBuUTb CXeMy ANs NPOBEPKM

npenogasaresnto.

3.5. BknounTb Uenb M 3anucatb B Tabn. 2 MoOKasaHWA amnepmeTpa W
BONbTMETpa (MY/NIbTUMETPA).

3.6. CobpaTb 3/1EKTPUYECKYD  Lenb  Ans onpefeneHna  eMKOCTHOro

conpotmBneHns (puc. 1.3.7), uMCnonb3ys MyNbTUMETP B PEXUME U3MepeHus
MepeMeHHOro HamnpsKeHWsi. YCTaHOBUTb C MOMOLLbIO nNepekntoyatens SAL mopayns
PeaKTVBHbIX 3MEeMEHTOB 3aaHHOEe NpernojaBaTesieM 3HauYeHne eMKOCTW KOH/eHcaTopa.
MpeabsBUTL CXEMY A1 MPOBEPKYM NPenoaaBaTesto.

37. BkntounTb Lenb W 3anucaTb B Tabn. 3 MOKaszaHMs amrepMeTpa W

Puc.1.3.6 Puc. 1.3.7



Tabnuma 3

Bxaroueno Cl=... Mx® C2=... MKD C3=... MKD
U,B
LA

Xc, Om
C, MkD

3.8. Paccuurarh, wuCnone3ys 3akoH Oma, MOJHOE CONMPOTUBIICHUE
PEANTbHOM MHAYKTUBHOCTH .

3.9. Paccuurarb, ucnonb3ys 3ak0H OMa, €eMKOCTHBIE CONTPOTUBIICHUS XC.
Pesynbrarsl 3anucars B a0 3
3.10. Cumras, 4to 4vacrota cetd f = 50 [y, ONPEACTUTH BEIUYUHY
WHIYKTUBHOCTH PEANBHON KaTyIIKU LW eMKOocTel kKoHaeHcaropos C/, C2 u (3.
Pe3ynbpTaThl 3aHECTH B COOTBETCTBYIOIIME TAOTHILIBI.
4. Coaeprkanue oT4yera
Otuet o paboTe TOJDKEH COAEPIKATh:
a) HauMEHOBaHUE PAOOTHI U LETb PAOOTHI;
0) SJIEKTPUYECKUE CXEMBI OIBITOB,;
B) TAOJMIIBI C PE3YJIbTATAMH OTBITOB U BBIYMCIICHHIA,
T') pE€3ybTaThl PACYETOB,
1) BBIBOJIBI ITO Pa0OTE.

S. KoHTpOJIbHBIE BONIPOCHI

1. B KakuX €IMHULAX U3MEPSETCS TOK, HANPSHKEHUE, CONMPOTUBIICHUE?

2. UTO Takoe «1OJHOE CONPOTUBIICHUAE) ?

3. YTO TaKkoe «aKTUBHOE CONPOTUBIICHUE ?

4410 TaKOoE€ «PEAKTUBHOEC WMHAYKTHBHOE CONPOTUBICHHUE» W KAK OHO
onpenensercs?

5UT0 Takoe «PEAKTUBHOE EMKOCTHOE CONPOTUBJICHUEY» W  KaK OHO
onpenensercs?

6.Kakas CBA3b MEXAy TMOJHBIM, AKTHUBHBIM W PEAKTHBHBIM COMPOTHBIICHUSMHA
LM MEPEMEHHOTO TOKA?

7. Kak ¢popmynupyercs 3akoH OMa JUisl LENU NEPEMEHHOTO TOKa?

8. MOKeT 1 4epe3 KOHAEHCATOP MPOTEKATh NOCTOSHHBIA TOK?



NabopaTopHas paboTa Ne3

NVNHENHASA 3NEKTPUYECKAA LLEMNb MOCTOAHHOIO TOKA
1 Llenb paboThl
[MonyyeHne HaBLIKOB COOPKM MPOCTbIX 3MEKTPUYECKUX LENe, BKIIOYEHUA B
ANEKTPUYECKYIO LieMb M3MEePUTENIbHLIX NPMOOPOB. HayunTbCA M3MEPATb TOKU U
HanpsbkeHWs, yoeanTbca B cOb6M04eHNN 3akoHOB OMa 1 Kupxroga B IMHENHOM
3NEKTPUYECKOW Lienu.
2. [MosicHeHUs1 K paboTe
JnekTpuyeckas  Uenb,  COCTOAWAsA M3 3/IEMEHTOB,  BOJIbTaAMMEPHbIe
XapaKTepUCTUKN KOTOPbIX ABNAOTCA MPAMbIMA TMHUAMM, HA3bIBAETCA JIMHENHOWA
3NEKTPUYECKOW LeMNbi, a 3MIEMEHTbI, U3 KOTOPbIX COCTOUT LEMb, - IMHEAHbIMM
3/IeMeHTaMMu.
CoeAMHeHNe B 3/IEKTPUYECKOM Uenu, Mpu KOTOPOM 4epe3 BCE 3/IEMEHTHI
NPOTeKaeT OAMH U TOT e TOK, Ha3blBaeTCA MnocnefoBaTe/lbHbiM COeANHEHUEM.
JKBVBA/IEHTHOE COMPOTMB/IEHME "rOC/ef0BaTe/lbHOW Leny MOCTOAHHOIN0 TOKa
paBHO CyMMe COMPOTUB/IEHUNIA OTAEMbHBIX YYacTKoB: R= Rj+ R2.
HanpsXxeHne Ha OTAeNbHOM YyacTKe B COOTBETCTBMM C 3akOHOM Oma
NPONOPLMOHaNIbHO CONPOTMUBIEHNIO 3TOro yyacTka: Ul=IR1, U2 =IR2.
HanpsbkeHve LlHa BXofe nocnefoBaTesibHOM Leny B COOTBETCTBUM CO BTOPbLIM
3aKOHOM Knpxroga paBHO Cymme HanpsikKeHW Ha OTAeNbHbIX yYacTKax:
U=ui+u2
[Mpy NapannensHoM CoegvHEHUN OBYX WAN HECKONbKUX 3/1eMEHTOB HanpsKeHue
Ha HUX OHO W TOXe, TaK KaK BbIBOAbl 3TUX 3/1EMEHTOB MOAK/IHOYEHbI K OAHUM U
TEM Xe y3naM. TOKWU B OTAe/IbHbIX 3/1eMeHTax onpeaensaoTcsa no 3akoHy Oma: 11=
U/Ri; 12 = U/R: .
B cooTBeTcTBMU C nepBbIM 3aKOHOM Kupxroa TOK / B Hepa3BeTB/IEHHOW 4acTy
LIENW paBeH CyMMe TOKOB BCeX napasiefibHbIx BeTBet: | =11+ 12
[MpOBOAMMOCTb MapasifielbHOro  COeAMHEHNS paBHa CyMMe MPOBOAMMOCTEN
OTAeNbHbIX yyacTkoB: 1/R= 1/R1+1/R2.
3. TlopsafoK BbINONHEHUSA paboThl
3.1. O3HakoMuUTbCA C /1ab0paTOPHO YCTaHOBKOW (MoAy b
NUTaHWs, MOAY/b Pe3UCTOPOB, MOAY/lb  U3MEPUTENbHbIN,
MOAY /b MY/IbTUMETPOB) 7 cobpatb NMHENHYO
3NEeKTPUYECKYIO Lenb C NOcnefoBaTe/IbHbIM COeJUHEHNEM
pesncTopoB (pwc. 1.2.1).
YCTaHOBUTb 3a/laHHble npenojasaTesiemM 3Ha4YeHUA
conpoTueneHnii pesnctopos RI, R2. MpeactaButb cxemy ans
NPOBEPKM NMpenojasaTento.
3.2. BKAOUNTb 3NeKTponuTaHne CcTeHga (aBTOMaTUYeCKui
BblKNoYaTenb QF1 moayna nuTtaHus M BbikIo4vatenb SA2
3TOro e moagynd). Wsmeputb TOK B LENW, BEINYMHY
HanpsXKeHUA NUTAHUA N HaNPSXXeHUa Ha pesucTopax R1 1 R2
B CXeme C MnocnefoBaTe/lbHbIM COeauHeHneM pesncTopoB R1 n R2. PesynbTtathl
M3MepeHuii 3aHecTu B Tabn. 1.2.1. BbIKIHOYMTL NUTaHMeE.



3.3. CobpaTb /IMHENHYO LeNb CO CMELUaHHbIM COeAUHEHVEM
pesuctopoB (puc. 1.2.2). YCTaHOBWTb 3afaHHble 3Ha4eHuA
pesuctopoB Rl, R2 n R3. BknounTb nutaHWe U MU3MEPUTb
HanpsKeHMA M TOKW Ha BCeX Yy4yacTKax Lenu, MOLLHOCTb,
NoTpebnseMyto Lenbo. Pe3ynbTaTbl 3aHecTH B Tabn. 1.2.1.
3.5. BbIKNOYATE  UCTOUYHUK  3NEKTPONUTaHUA, W
NCNO/b3yH MY/IbTUMETP B pexxnmve N3MepeHns
COMPOTMBNEHNA M3MEPUTb 3HayeHus conpoTtueneHnn RI, R2
1 R3. Pe3ynbTaTbl U3MEPEHWNI 3aHECTU B Tabn. 1.2.2.
3.6. Mcnonb3ys 3akoH OMma, BbIYMCINTL 3HAUYEHUS
conpoTueneHnii Rl, R2 n R3, 3HayeHMs KOTOPbIX 3aHECTW B
Tabn. 1.2.2.
3.7. [MpoBepuTbL BbINOMHEHWE 6anaHca MOLLHOCTEN.
ChenaTb BbIBOAbI O BbINOAHEHMN 1-T0 U 2-T0O 3aKOHOB
Kupxroa n o npumeHeHun 3akoHa Oma B /IMHEHOW LENu
MOCTOAHHOIO TOKa.

Tabnmua 1.2.1

", [MocnegoBaTenbHOe COefUHEHNE CMellaHHOe coefiuHeHNe

B L uz, n, 12, w, u2, ns, 11, 12, 13, P,
B B A A B B B A A A BT

Tabnuya 1.2.2

M3MepeHo oMMeTpoM BbluucneHo
R1,0m
R2, Om
R3,0m

4, Coflep>KaHue oTyeTa

OTyeT No paboTe [OMKEH CofepXKaTb:

a) HaMMeHOoBaHMe PaboTbl U LeNb PaboThl;

0) TEXHNYECKUEe [aHHble N3MepUTe/bHbIX MPUOOPOB;

B) CXeMbl 3KCMEPUMEHTOB U TabNLbl NONYUYEHHbIX 3KCNEPUMEHT/IbHBIX AaHHbIX;

) pesynbTaTbl PacyeTos;

1) BbIBOAbI MO paborTe.

5. KOHTpO/ibHbIE BONPOCHI

1.UT0 Takoe «/IMHENHbIA 3/1EMEHT» B 3/IEKTPUYECKOM Lienn?

2. [1pyBeCTN NPUMepPbI IMHENHBIX 3/1EMEHTOB 3/IEKTPUYECKIMX LIEMEA.

3. Ha OoCHOBaHMM KakOro 3akoHa MO MoKa3aHWsAM amnepmeTpa M BOJIbTMETPA
MOXHO ONpeAennTb BEeNIMYNHY COMPOTMBNEHUA Y4acTKa 3/EKTPUYECKOW Lenu
MOCTOAHHOIO TOKA?

4. B Kakmx eguHMLAaX N3MePSAIOTCS Cuna TOKa, Harps>KeHne 1 ConpoTUBIeHNE?

5 Hapucyinte cxembl A0S M3MepeHVUs MeTO4OM amnepmeTpa U BOJIbTMETpa
60/IbLINX Y MaSTIbIX 3N1EKTPUYECKNX CONPOTUBIIEHWIA.

6. Ond uccregyembiX 3MEKTPUYECKMX Lenei 3anuiumTe YypaBHEHMS MO 3aKOHam
Kunpxroda.



MPAKTUYECKAA PABOTA Ne2
MOTEPAHAMPAXEHWAB NMPOBOAAX W KMNAJTNHNI

Llenb paboTbl: paccumTarb CeYeHMe MPOBOAOB MO  AOMYCTUMON  MOTepe
HanpsbKeHNs WM NpoBepuTb 3TU MpoBoAa NO HarpeBy. CofepxkaHue paboThI
(pynna noTpebuTtenen 31eKTPUYECKON 3Hepruv MmeeT OOy MOLHOCTL P,
Haxo4AUTCA Ha paccTofgHMM L OT WCTOUYHMKA W TMOAK/IKOYEHA K  Hemy
[ABYXNPOBOAHON NuHWen anektponepegaydn ( cm puc). Matepuan npoBoLoB —
medb. Onpefenvte HeoO6Xo4MMOEe CTaHZapTHOe CeyeHue MpPOBOAOB 5, eciu
AonycTMmas noTeps HanpsbkeHUs B nposogax e (tabn. 1). CeefeHUs 13 Teopum
3HauuMTeNbHOE OTK/IOHEHWE HanpsXeHUs Ha MNpUemMHUKe OT HOMWHa/IbHOro
3HaYeHUs HeXXenaTesbHO, T.K. HapyLlaeTCs HOopMmasibHas paboTa MPUEMHUKOB: -
MPU MOHWKEHUM HanpsXkeHus Ha 5% CBETOBOM MNOTOK Jilamn HakaMBaHWS
yMeHbLIaeTca Ha 18%; - npu MOBbLILEHUM HanpsXeHUs Ha 5% [UTENbHOCTb
ropeHns namnbl yMeHbLIaeTcs Ha 50%; - y anekTpoasuraTenein Npyu ymeHbLIEHNN
HanpsHXKeHMA YMeHbLUIaTCA 4acToTa BpaweHUs N MexaHMyeckasd MOLLHOCTb.
MpaBuna ycTpoilcTBa 3neKTpoycTaHoBoK (MY3) ycraHaBnMBaKOT [ONYCTUMOE
CHWXEHMe Hanps»KeHUa B NPoBOAaxX OT HOMUHA/IbHOTO HanpsXXeHWs npuemMHuKa B
npegenax e = 2,5 — 5% ana pasHbIX BUAOB HarpysKu:

[Mopafok pacyeTa
1 PaccuuTatb mapameTpbl Lenu Npyv HOMUHaIbHOM HanpsXeHuu npuemHuka U=
220 B.
martepuan nposogos — mMeab (p = 0,01 75 OM.MM /m).

r



2. CedeHue TPOBOAOB, KOTOPOE OOECIECUYUT MOTEPHO HANPSHKEHUS B 33aJaHHBIX
npeaesnax:
S = 200pPL/elF
BeiGpare mo Tabnuie craHgapTHBIX ceueHuid (Tabdn. 2) Omkaiimee OoJbLIEe:
3. Tok B nunaum, nutatomed norpedurenu: I= P/U. Tlposeputh npoBoaa Mo
Harpesy, UCIOJIB3Ys
Tabun. 2.
4. CONpOTHUBICHUE JABYXIPOBOJHON JIMHWM BIICKTPONEPENaYd BBIOPAHHOTO
CEUCHUSI:
Ru=2pl/S em
5. DaKTHYECKOE MAJICHUE HANIPSOKEHUS B JIMHUW:
U=IRn
u (paxktuueckas noreps Hanpsoxenus e = (U/U) 100%,
CPABHHUTH C JOMYCTUMOM MOTEpPEll HANPSHKEHHUSI B COOTBETCTBUM C BapPUAHTOM
6. [loTepy MOIHOCTY B JIMHUHM SJICKTporiepenaun. P = PRa
e
7. MOIIHOCTh UCTOYHHMKA JJIEKTPUYECCKOW SHEPruu, KoTopas odecnedut padboTy
NPUEMHHUKOB:
Pu=IUl, rpcUI=U+U

8. KIIJ muuun: n = (P/Pu) 100%

BBIBOA: B 4e€M COCTOMT CYIIHOCTH (HEOOXOAMMOCTh) pacyeTa CEYCHUs MPOBOJIOB
no noTepe
HaNpsbKEHUSL B MPOBOAAX; KPaTKWii aHAIHM3 pe3yJIbTATOB PACUETOB, MOJYUYEHHBIX B
NPaKTUYECKON padoTe



Tabnuua 2

[MamMeTp Kub, CeueHune TOKOMNpO- JonycTumasn Harpyska sl MpoBOfOB,
BOAALLLEN XUNbI, NMPOMOXEHHbIX OTKPbITO. A
M MM' MegHble ANOMUHNEBBIE
n 1 15 -
1,4 1,5 20
1,8 25 -27 21
2,25 4 36 28
2,75 6 46 35
3,5 10 70 50
4,5 16 90 70
5,6 25 125 95
6.6 35 150 115
8 50 190 145

10,6 70 240 185






JNlabopaTopHas paboTa Neb
HEPA3BETB/IEHHAA SNEKTPUNYECKAA LLENb
MEPEMEHHOI'O TOKA

1 LUenb paboTsl

[MprobpeTeHne HaBbIKOB COOPKM MPOCTbIX 3/IEKTPUYECKMX LIEMein, n3mepeHue
HanpsHXKeHWA Ha OTAeNbHbIX YyyacTKax LUenwu, W3y4yeHne CBOWCTB Lenerd npu
nocnefoBaTe/lbHOM COeAMHEHUWN aKTMBHbLIX U PeaKTUBHbIX 3/1EMEHTOB, 3HAKOMCTBO C
SBNIEHVEM Pe30HaHCca HamnpPsHXKEHWUIA, MOCTPOEHNE BEKTOPHBIX AuarpaMm.

2. TosicHeHns K paboTe

AneKTpuyeckas Lienb CUHYCOMAA/IbHOT O NepeMeHHOro TOKa c
nocnegoBaTe/lbHbIM  COEAMHEHNEM pe3ncTopa C  akTUBHbLIM - COMPOTUB/IEHMEM R,
peasibHOM KaTyLWK/A WHAYKTUBHOCTM C MOJHbIM  COMPOTUB/IEHNEM ZK (RKXK U
KOHJEeHcaTopa C €eMKOCTHbIM  conpoTuefieHnem  Xc(puc. 1.4.1) onucbiBaeTcA
ypaBHEHMEM, 3anuCaHHbIM MO BTOPOMY 3akOHY Kupxrodga Ans MrHOBEHHbIX 3HaYeHWM
HanpPsHYKEHNIA Ha 3TUX 3/IEMEHTaX:

ug + ug + uc = uft)

WM B TEOMETPUYECKON (opMe [/11 BEKTOPOB AEWCTBYIOLWMX 3HAYEHUN 3TUX
HanpsHKeHn

UR+ UK+ Uc= U

[MocnefHee COOTHOLLUEHWE rOBOPUT O TOM, YTO BEKTOP [AEMCTBYHOLLErO 3HAYeHUA
HanpsbKeHWs, NPUIOXEHHOIO K TakoW Lenun, paBeH reoMeTpUYeckoin Cymme BEKTOPOB
HanpsXKeHN Ha OTAeNbHbIX € yyacTkax (puc. 1.4.2).

13 aHanM3a BEKTOPHOI AuarpaMmbl 11 TaKOW Lienu CiedyeT, YTo BenUmHa
BXO/JHOIO HanpshKeHs
N =M E,FURYI +(Uik-U 91 =V(IRHRERZ + (IXL=1Xc) 2=IV(R +RK1+ (XL-XC)2
rge Urk, Ulk- COOTBETCTBEHHO aKTVBHAs W PeaKTUBHas COCTaB/sHOLLME
HanNpPsKEHWS! Ha KaTyllke, RK X1 - aKTVBHOE W PEaKTBHOE WHAYKTUBHOE
COMPOTUBAEHNE KaTYLLKN UHAYKTUBHOCTMW.
CnefoBaTe/bHO, [E/CTBYIOLLEE 3HAYEHWEe TOKAa B 3TOW LENM Ha OCHOBaHMW



3aKoHa OMa MOYKHO OnpefieNnTb Kak



uenn ¢ nocnefosatesibHbIM  COEAVHEHWEM  PE3UCTOpa, PeaslbHON  KaTyLUKW
NHLYKTUBHOCTM M KOHJEHCcATopa, KOTOPOe NIerko Onpefensetcs M3 MHOroyrosbH1Ka
conpoTusneHnia (puc. 1.4.3).

Yron cgsura a3 Mexay BXOAHbIM CUHYCOMAAbHBIM HaMpsXXeHWeM Uu
NnoTpe6/sieMbIM TaKOi LieMbio TOKOM / onpefenseTca 13 TpeyrosibHKa ConpoTUB/IEHNIA

tgg/= (WL - 1/10C) /(R +Rk).

Ecm wb>1/wCn yron ¢ >0, BCA Uenb BefeT Cebs Kak Lerb C aKTUBHbIM
COMPOTUB/IEHNEM W UAea/TbHOW WHAYKTUBHOCTBIO. [TOBOPAT, YTO B 3TOM C/ly4yae Lemnb
HOCWUT aKTMBHO-MHAYKTUBHBIN XapakTep.

Ecnm wL< 1/wCwn yron ¢ < 0, BCA Uenb BeAeT cebA Kak Lenb C aKTUBHbIM
COMPOTMB/IEHNEM N eMKOCTbIO. [TOBOPAT, YTO B 3TOM Ciydyae Lenb HOCUT aKTMBHO-
eMKOCTHOW XapakTep.

Ecnn B Lenn peaktMBHOe conpoTuefeHuns pasHbl (WL = 1/wC), To yron ¢ = 0.
[Mpn 3TOM peakTVBHaA COCTaBAAKOLLAA HAMPSXKEHUA HA UHAYKTUBHOCTU U HanpsXXeHue
Ha KOHZEHCaTope MONMHOCTbIO Cebf KomreHcupyroT. Llenb BefeT cebs, Kak 0Oyato
peaKTVBHbIE COMNPOTMB/IEHNA B HEM OTCYTCTBYKOT M TOK [OCTUraeT HambosbLUEro
3HayeHns, TMOCKOMIbKY TOK OrpaHUYMBaeTCAd TO/IbKO 3KBMBAIEHTHLIM aKTUBHbIM
COMPOTMB/IEHWNEM LIENM

Rs =R+Rk

370 03HaYaeT, YTo B Lieny MMeeT MECTO Pe30HaHC,
Ha3blBaeMbI B JaHHOM C/ly4yae pe30HaHCOM Hanps>KeHuii. Pe30HaHC HanpsXKeHu
MOXHO MOy4YUTb MO0 N3MEHEHMEM YAaCTOTbl UCTOYHUKA MUTaHWA, MO0 MOLOG0POM
3HayeHns BennumHbIC= 1/w@, rge wO= Al/LC- pe3oHaHCHas 4yacToTa Lienu.

3. Topsiaok BbINOMHEHMSA paboThl

3.1. O3HakoMUTbCA C NnabopaTOpPHO YCTaHOBKOW (MOAY/Nb MUTaHWSA, MOAY/b
Pe3nCTOpoB, MOAY/Nb PeaKTUBHbIX 3/1EMEHTOB, MOAY/lb MY/bTUMETPOB, MOAY/b
amnepMeTpOB NepeMeHHOro ToKa, BaTTMETP).

3.2. Cobpatb 3NEKTPUYECKYHO
uenb (puc. 1.4.4), ycTaHOBUB 3afaHHbIE
npenogasaTesieM 3HaYeHni
COMPOTMB/IEHNS pe3nucTopa U EeMKOCTU
KoHAeHcaTopa. MoAKMoUnTb COBpaHHYHo
Luenb K WCTOUYHWKY nNuTaHua ~12 B
(MoZynb NUTaHMS).

3.3. NoacoeamHUTL
napannenbHo KOHAeHcaTopy

[OMO/THUTENbHBIN
MNPOBOAHUK (MCKNHOUMBITUM
KOHAeHcaTop u3 uenu). [peabasutb
CXeMy N5 NPOBEPKN Mpernojasartento.

3.4. BKNWOUNTL NUTaHKe CTeHda N MNpon3BeCTn WU3MEPEHUA YKa3aHHbIX B



TaOJIMIIEC BEJIMYMH B IIEMH C MOCJICI0BATEIBHBIM COETUHEHUEM PE3UCTOPA R M KaTyIIKK
k.
[lepen w3MEpPEHUEM HAMPSHKCHUS TNEPEBECTH MYJIBTUMETP B PEXKUM  U3MEPCHUS

MEPEMEHHOTO HANPsbKeHUS. Pe3ynbrarel uamMepeHuii 3anectu B Tad. 1.4.1.
Tabmmua 1.4.1

Cxema U,B ILA Ug,B Ug, B Uc,B P,BT

ZR 1 T
RxXe | /=

R, Zx, X¢
R, Zx, Xc,
R, Zx , Xc¢3

3.5. BBIKIKOYATE 3JIEKTPONMTAHKUE, TOJACOCIMHUTh MAPAIEIBHO KaTYIIKE
JOTOJIHATENBHBIA MPOBOJHUK (MCKIFOYMB 3TUM KaTYIOKy W3 Lenn). [IpeapsaBuTh cxemy
JUTS. IPOBEPKH MPEMOAABATEIIO.

3.6. BKITFOUMTh UCTOYHHUK JIEKTPOMTUTAHMS M TTPOM3BECTH U3MEPEHHUS YKAa3aHHBIX
B Ta0JIALE BEIWMYMH JUIs LEMHA C MOCJICAOBATEIbHBIM COEAMHEHUEM pe3ucTopa R u
KoHJeHcaTopa Xc. Pe3ynaprarhl m3MmepeHuwii 3aHectd B Tadn. 1.4.1. BhIKIHOYHATH
3IEKTPONUTaHKE, yOpaTh JOMOTHUTEIbHBIA TPOBOJHHUK.

37. B memm ¢ MOCAEIOBATEIBHBIM COCIMHCHUEM PE3UCTOPA, KATYLIKH U
KOHJCHCATOPA U3MEHSISl BEIMUMHY EMKOCTH KOHJEHCATOPA C MOMOILBI0 NEPEKIIFOYaTENs
SA1 MOJyJiE pEaKTUBHBIX 3JIEMEHTOB, TOOUTHCS HAUOOJIBIIETO MOKA3aHUsS aMIePMETPa,
T.€. 00€CNECUNTh COCTOSHUE LeNH OJIM3KOE K PE30HAHCY HanpsbKeHWil. Pe3ynbrarsl
u3MepeHuii 3aHectr B Ta0i. 1.4.1.

3.8, VYMeHbmas W yBEIMYMBAS BEIMYMHY €MKOCTH KOHJAEHcaropa (OT
PE30HAHCHOTO 3HAYCHHWS) MPOBECTH M3MEPEHUS YKA3aHHBIX B TAONWIE BEIWYMH SIS
JBYX COCTOSIHUMI Lienu. Pe3ynbrarel n3aMmepenuii 3anect B Ta0i. 1.4.1.

3.9. JIns uenu ¢ mociea0BaTelIbHbIM COEAMHEHUEM TPEX AEMEHTOB (R, ZK, C)

N0 Pe3yJIbTaTaM U3MEPEHHIA OMPEAEIIATH TOTHYO MOUTHOCTD LEMH SH OTIEIIbHBIX
Y4aCTKOB SR, Sk, ScPe3ynbrarel 3anect B Ta0. 1.4.2.

Tabnvua 1.4.2
S, SR, Sk, |Sc, |PR, [Pk, |Pc, |Qk, |Qc¢, [R, [X, |Z,
BA |[BA |BA |BA [Br [Br |Br [BAp |BAp |om |Om |OMm

3.10. VYuuTeiBas 3HAUYEHWUsS MMAPAMETPOB  KATYIIKW, TOJIYYEHHBIE B
MPEIECTBYIONMICH nadoparopHoii padoTe, ONpeAcauTh AaKTUBHBIE W PEaKTUBHBIC
MOIIHOCTA OTJEIbHBIX YYacCTKOB, a TaKKe IOJIHOE, AaKTMBHOE W PEAKTUBHOE
COMPOTHUBJIEHUE BCE 1ienu Juist onbiTaR, Zx, Xc,. Pe3ynbrarel 3anectu B Tabn. 1.4.2.

3.11. TIpoBepuTh OalaHC aKTUBHBIX MOITHOCTEH B LIEMH.

3.12. Tlo pe3yapTaTaMm U3MEpPEHUl MOCTPOUTH A Lenu R, Zy, Xcy( Tabm. 1.4.1.)
B MacilTade BEKTOPHYIO JUarpammy.

3.13. Cnenare BBIBOJ O NPUMEHEHMM 2-r0 3akoHa Kupxroga B memsx
MEPEMEHHOTO TOKA.



4. Copep:kanue oT4yera

Otdet no padoTe JOMIKEH COACPKATh:

a) HAaMMEHOBaHUE PabOTHI U 11ETb PadOTHI,

0) cxemy UcCaeyeMOou 1enu,

B) TaOJIUIIBI ¢ PE3YJIbTaTaAMU OIBITOB U BHIUMCIICHUIA;
') paCUY€THBIE COOTHOILICHHUS,

1) BEKTOPHBIE TUarpaMMbl;

€) BBIBOJIBI ITO padoTe.

S. KoHTpoJIbHBIE BONIPOCHI

1. Yto Takoe AKTHBHAas1, pCaKTHBHAs M I10JIHAA MOIMHOCTH B LCIIH IICPECMCHHOI'O

TOKAa?

2. Kakas B3auMOCBS3b MEXKAY NOJIHON, AKTUBHON U PEAKTUBHON MOILHOCTAMUA?

3. Uto Takoe «ko3(pPUIMEHT MOLTHOCTIY?

4. Kak BBIYMCIIMTH MOJIHOE CONPOTHBJICHUE KATYLIKH, €CJIIM W3BECTHBI €&
AKTUBHOE CONPOTUBIICHUE, UHAYKTUBHOCTh M YaCTOTA CETH?

5. Kak BBIYHCIIUTH TMOJHOE CONPOTUBIEHHUE LEMA € MOCIEA0BATEIBHBIM
COCIMHEHHMEM PE3UCTOPA, PEATIbHOM KaTYIIKK U KOHAEHcaTopa?

6. OT 4ero 3aBUCHUT yroJ caBura (pa3 Mexkay HampsHKEHUEM M TOKOM Ha Y4acTKe
BIEKTPUUYECKON LENU NEPEMEHHOTO TOKA?

7. UTO TaKO€ «TPEYTrOJIbHUK CONTPOTUBIICHUANR) ?

8. UeMy paBHBI pEAKTUBHOE COMPOTHBIICHUE LENU U PEAKTHBHAS MOLIHOCTh LIETIA

IIpU pe30HaHCcE?



NabopaTopHas paboTa Ns6
PA3BETBJIEHHAA LLEMb MEPEMEHHOTI O TOKA

1 Llenb pa6oTsl
O3HaKOMUTLCS C 0COOEHHOCTAMM NapanieflbHOro CoeAMHEHNA aKTUBHbIX N peakTUBHBIX
3/IEMEHTOB B LENW MNEPeMEHHOro TOKa, SIB/IEHMEM pPe30HaHCa TOKOB, MOBbILIEHVEM
KO3(h(hpMLMEeHTA MOLLHOCTM, MpUMeHeHMem 1-ro 3akoHa Kupxroa B Uensx
MepemMeHHOro ToKa.
2. TosicHeHns K paboTe
Mpn  napaiienlbHOM  COeMHEHWUM  3/1IEMEHTOB
MonyyatoT pasBeTBfieHHY Uenb (puc. 1.5.1). MNpwu
napasinenbHOM
COEAVHEHUN 3/IEMEHTOB TOKM B OTAE/IbHbIX BETBSX,
3aBUCAT TOMBbKO OT HanpPsXXeHWUs UCTOUYHMKA NUTaHUSA Y
MOJTHOrO COMPOTUBMIEHNA KaxX4oW BeTBW. [py 3TOM
TOK B BETBM C pe3ncTopom /~coBnagaeT no ase C
Hanps>KeHNeM UCTOYHWUKA, TOK B BETBU C KaTyLLKOW /K
OTCTaeT No (hase OT HaMPSHKEHUS UCTOYHMKA NMUTAHUA
Ha yron ¢, 3aBUCALLMIA OT aKTMBHOIO W PeakTUBHOIO
CONPOTUB/IEHNA Pea/lbHON KaTyLIKW UHAYKTUBHOCTU. TOK B BETBU C KOHLEHCATOPOM /c
orepeXkaeT HanpsykeHuWe MCTOYHMKa nuTaHusa Ha 90° (puc. 1.5.2). B cooTBeTCTBUU C
nepBbiM 3aKOHOM Kupxroma o6umin ToK /, NoTpebnsiemMblil TakoW Lienbio OT UCTOYHMKA
NUTaHWA, oNpeaenseTcs reoMeTPUYecKo CyMMO TOKOB OTAE/bHbIX BETBEN:
I=IR+1k+1C
"eoMeTpnYecKoe MOCTPOeHVEe A/19 ONpeAeneHns BeNMYUHBI
M (hasbl OOLLEro TOKa npeAcTaBneHo Ha puc. 1.5.2, rge
0603Ha4eHo
/KA, /A - aKTMBHble COCTaBfIfIlOLINE TOKAa B BETBU C
KaTyLLIKOI 1 00LLEro Toka;
/kp, Ip - peaKkTVBHble COCTaB/AOLME TOKA B BETBU C
KaTyLLKOI 1 06LLero Toka.
[Mof aKTUBHOWN COCTaBNAKOLLEN TOKA MOHUMAKOT YCNOBHYHO
COCTaB/IAIOLLYO 3TOr0 TOKa, COBMafarollyto no ase ¢
MPUIOXKEHHBIM K 3TOMY Y4yacTKy HanpsbkeHvem. Tlog
PEaKTUBHON COCTaBMAIOWLEN TOKA - COCTaB/ISIFOLLYHO,
pacnonoXeHHyo nog 90° K NpUIoXeHHOMY Hanps>KeHUIO.
Cne,u,yeT MOMHWUTB, yTo aKTUWBHaA n peakKkTnBHad
cocTasndrownme TOKa — 3TO YCNOBHble BeIUWYUHbI, HE
MMetoLMe  (PM3NYECKOro CMbICna B NOCNef0BaTe/IbHOM
CXeMe 3aMeLLeHNS.
13 BEKTOPHOIA fnarpaMmbl C/ieflyeT, YTO BeIMYMHA 00LLero Toka
=" a2+1p2
[aHHad BeKTOpHas [Auarpamma MOCTPOeHa B MPeAnONOXeHUM, YTO EMKOCTHOW TOK
/ ®Kasancsd MeHblle PeakTUBHOW WMHAYKTUBHOM COCTaBNANOLLEN TOKa B KaTyluke /KP
[Mo3aTomMy 0OLWMIA TOK OTCTaeT Mo (hase OT HanpskeHWsd. Takasd uerb HOCUT aKTMBHO-
WHOYKTUBHbIA Xapaktep. Ecim Obl €eMKOCTHOM TOK /¢ 6bll 60/blUe peakTUBHOM
WHAYKTVBHOW COCTaB/IAIOLLEN TOKA B KaTyLUKe /Kp, TO TOK, MOTPebseMblid LENbo U3
CeTV onepexan Mo (ase MPUIOXKEHHOE HaMpPsHXKeHWe W Uenb Hocuia Obl aKTUBHO-
eMKOCTHOI XapakTep.



Mpy paBeHCTBE PEAKTVMBHOM WHAYKTVBHOM COCTaBNsIOLUE TOKA B KaTyllke 1K
eMKOCTHOrO TOKa 1c BekTOop O06LIero Toka CcOBMagaeT Mo (hase C BEKTOPOM
MPUOXEHHOTO HAMPSXKEHUs, a €ero BenMYMHa OnpeaensieTcs TOMbKO aKTUBHbLIMY

COCTaBNSOLLMMU TOKOB la= Ir + Ira. [lpn 3TOM B
LIENX HaCTynaeT SIBNEHNE pe30HaHca TOKOB, TaK Kak
Lienb, COAepXKalllas peakTUBHbIE 3/1EMEHTbI, BeaeT
cebss KaK Uenb C  4YMCTO  aKTMBHbIM
conpoTueneHmem. lpn pe3oHaHce TOKOB TOKM B
BETBAX C PEaKTUBHbIMWA 3/IEMEHTaMKU  MOryT
3HaUYNTE/IbHO MpeBbIlATh TOK, NOTPe6NseMbli OT
MCTOYHMKA NUTaHUS.

3. MNopsaoK BbINONHEHNS PabOThl

3.1 O3HakoMUTBCA  C  ylabopaToOpHOiA
yCTaHOBKO (Moaynb NUTaHnA, MOy b
PE3NCTOPOB, MOAY/b PEaKTUBHbLIX 3/1EMEHTOB,

MO/Yy/lb aMMNepPMETPOB NEPEMEHHOIO TOKa, HACTO/bHbIV BATTMETP).

3.2 Cobpatb 3NEKTPUYECKYIO

Lienb

C

napannenbHbIM COeAMHEHMEM PEe3NCTOpa, KaTyLUKW, YCTAHOBMB MNPV 3TOM 3afaHHble
npenojaBaTeNeM 3HaueHWs CONPOTMBNEHMA pe3ncTopa. BKtoUeHe OTAeNbHbIX BETBEN
OCYLLLECTBNATb C MOMOLLbK) COOTBETCTBYHOLMX MPOBOAHMKOB. CXeMy NpeabsiBUTh NS

MPOBEPKY
MpenojaBaTento.

Tabnumua

Cxema U,B |JA irA IcA ika P,BT SBA Q

R, Zk
R, Zk
Cl

r. Zk
C2
(pe3oHa
HC)

r. Zk
C3

Bap

cos9 o

3.5. Bknouus anektponutaHue (astomat QF moayna nutaHusA) wWccnefosartb
uenb. [lna 3TOro uU3meputb HanpskeHue Ha BXofe Lenw, akKTUBHYH MOLLHOCTb Lenwu,
TOKWN B BETBAX M TOK, NOTPebNsSeMbli OT UCTOYHMKA NUTAHWA. Pe3ynbTaTbl M3MepeHWit
3aHecT B Tabnuuy. ViccnefosaTb B/IMSIHWE €MKOCTW, BKJIKOUEHHOW MapasiefibHo
WHAYKTVUBHOW KaTyLLUKe, Ha BENMYMHY NOTPeb1SeMOro OT MCTOYHUKA NUTaHNA Toka. [
3TOr0 MOAKNHYUTL MapaifieNlbHO  KaTylke KoHgeHcatop C. YCTaHOBUTb Takoe
3Ha4YeHMe €eMKOCTM, MpWY KOTOPOM OT WUCTOYHMKA MOTPe6nseTcd MUHMMAaSbHbIA TOK
(pe3oHaHC TOKOB). V13MepuTb NMpu 3TOM TOKW B BETBAX U TOK, NMOTPE6/IAEMbIA U3 CETW.
PesynbTatbl 3aHecT B Tabnuuy. VI3MeHMTb 3HayeHWe €eMKOCTM KOHAeHcaTtopa W
N3MEPUTb TOKW, HaMPsHXKEHNE U aKTUBHYH MOLLHOCTb. Pe3ynbTaTbl 3aHECTU B Tabnuuy.
10 OMbITHLIM AaHHBIM NOCTPOUTL B MacLUTabe BEKTOPHYIO AnarpaMmmMy Ans 1-ro onbita.

3.6. Cpenatb BbIBOAbI

- O MPUMEHeHun 1 -ro 3aKoHa Kmpxrooba B LiendaxX nepemMeHHoro Toka.

- 0 BAVSIHAW NapannesibHo BKIOUYEHHbIX NOTPebUTENEN APYT Ha Apyra,



- O BJ/IMJAHHMK CMKOCTH KOHACHCATOpAa Ha BCJIMYMHY TOKa, HOTp€6HHeMOFO n3
CCTH.

4. Coaepxkanue oT4era

a) HAaMMEHOBaHUE PabOTHI U LETb PAOOTHI,

0) cxeMy SKCIEPUMEHTA U TaOIMILy OJYYEHHBIX PE3YJIBTATOB;

B)BEKTOpHAs IMarpamma,

T')BBIBOJIBI IO padoTe.

S. KoHTpOJIbHBIE BONIPOCHI

1.Kak mpu napamienbHOM BKIIOUEHHM MOTPEOUTENEH ONPENCIUTh BEIMYMHY TOKA,
noTpedIIeEMOro U3 ceTru?

2.C Kakoil 1ebro MOBBIIAKT KO3PPUIMEHT MOIIHOCTH LEMH?

3.Kak MoxxHO onpenenuth Ko3(h(PUIUEHT MOLITHOCTH LECTTH?

4. Kak n3MeHATCS BETMYAHA TOKA, MOTPEOIISIEMOr0 U3 CETH, U AKTUBHAS MOIIHOCTb LICTIH,
€CJIA MaPAIEIIbHO AKTUBHO-MHAYKTHBHOMY MOTPEOUTENO BKIFOYATH KOHACHCATOP?
5.IloueMy yMEHBIIAETCS TOK, MOTPEOIIEMBII U3 CETH, MPHU MOAKIIFOUYEHUH MapAJIJICIbHO
WHIYKTABHON KaTylIKe KOHAeHcaropa?

6.Kak npumensercs 1-if 3akon Kupxroda B nensx nepeMeHHoro Toka?

7.9T0 Takoe «PE30HAHC TOKOB)?



Jlabopamopuaa paboma Ne7
PE30OHAHC HAIIPSKEHHH.

1. Ieab paGoTsbI

[IpnoOpereHne  HABBIKOB  COOPKM  MPOCTBIX  JJCKTPUYECKMX  LICTICH,
UCCIIEA0BAHUE
SIBJICHHSI PE30HAHCA HANPSDKEHUM, TOCTPOSCHUE PE3OHAHCHBIX KPUBBIX.

2. IlosicHeHus K padorte

ONEKTpuyecKas  LEMb CUHYCOMJAIBHOTO NMEPEMEHHOTO  TOKa  C
MOCJIEIOBATEIBbHBIM COCIMHEHUEM pe3ucTopa C
AKTUBHBIM COMPOTUBICHUEM R, peanbHOW KaTylmIKd WHAYKTUBHOCTH C TOJHBIM
CONPOTUBIICHUEM 7~ (RkXk) 17} KOHJEHCATOpa
C EMKOCTHBIM conpoTuBieHreM X¢ (puc. 1.4.1) onuceiBacTcs ypaBHEHHUEM, 3aTUCAHHBIM
1o BTOPOMY 3aKOHY Kupxroga JUTS
MTHOBEHHBIX 3HAUYEHUI HAMPSKEHUN HA 3TUX SJIEMEHTAX:
Ur+Uk+Uc=U(t)
WIM B TEOMETPUYECKOH (opMe [Uis BEKTOPOB JEHCTBYIOIIMX 3HAYCHHH OTHX

HANPSDICEHUT

Ur+Uk+Uc=U

ITocnenHee COOTHOLIEHHE TOBOPUT O TOM, YTO BEKTOP ACHCTBYIOLIETO 3HAYEHUS
HaIpsDKCHUS, MPUJIOKEHHOI'O K

TaKON LIETIH, PABEH NEOMETPUUYECKON CYMME BEKTOPOB HANPSHKCHUN HA OTACIBHBIX €€
y4acTKax.

W3 aHanu3a BEKTOPHOW auarpammbl Ui TaKOH LENW CIEAYET, YTO BEJIMYMHA
BXOJIHOTO HAIPSKCHUS

UP=(Ur+Urk)*+(Ulk-Uc)* =(IR+Irk)’ + (IXI-LXc)’=I(R+ Rk)*+ (X1-Xc)?

rae URK, ULkK- cOOTBETCTBEHHO AaKTHBHAas W PEAKTHBHAs COCTABJISIOLINE
HAIPSHKEHAS Ha KaTyIIKe, R~ X-
AKTUBHOE M PEAKTUBHOE MHAYKTUBHOE COMPOTUBIICHUE KATYIIKA WHAYKTUBHOCTH.

CrnenoBarenbHO, NEHCTBYIOIIEE 3HAYEHUE TOKA B JTOM 1€MW HA OCHOBAHWHM
3akoHa OMa MO)KHO ONPENETUTh KaK

’=U|Z=U|(R+Rk)*+(XI-Xc)?
20eZ *= (R+RK)+H(X1-Xc)*=(R+Rk)*+(WL-1|wC)
HENd C TOCIEAOBATEIBHBIM  COCOUHEHMEM  PE3UCTOPA, PEATbHOM  KaTyLIKU
WHIYKTUBHOCTH " KOHJCHCATOPA, KOTOpO€E JIETKO
OMPEACISAETCS U3 MHOTOYTOJIbHUKA CONMPOTUBIEHUH (puc. 1.4.3).

Yron casura a3 Mexay BXOIHBIM CHUHYCOMAAIbHBIM HampsbkeHuem U u
noTpedIIIEMbIM TaKou LENbIO TOKOM /
OMPEACIACTCS U3 TPEYTOJIbHAKA COTPOTUBIICHAN

tgp = (wlL. — L'wC) /(R + RK).

Ecmm wl > 1/wC un yron ¢> O, Bcs 1ienb BeIeT ce0sl Kak LENb ¢ aKTUBHBIM
COMPOTHBIICHUEM " U JIEATbHOM
WHIYKTABHOCTBIO. ['OBOPAT, YTO B 3TOM ClIy4ae LEMb HOCUT AKTUBHO-WHIYKTHUBHBINA
Xapaxkrep.

Ecim wl, < 1/wC u yron ¢< O, Bcs uenb BeaeT ce0sl KaK 1enb ¢ aKTUBHBIM
COMPOTHBIICHUEM " E€MKOCTBIO.
["OBOPAT, 4TO B 3TOM ClIy4ae LENb HOCUT AKTUBHO-EMKOCTHOM XapakTep.

Ecnu B nenu peaktuBHOE compoTuBiieHus paBHbl (wl, = 1/wC), To yron ¢= O.
ITpu 3TOM peaKTUBHAA



CoCTaB/idOWad HarpsmHKeHNA Ha WHAYKTUBHOCTU W HanpshKeHWe Ha KOHAEeHCaTope

MONHOCTbIO cebs KOMMEHCUPYHOT. Llenb
BeAeT cebsi, KaK OyATO peaKTMBHbIE COMPOTWB/EHWS B HEl OTCYTCTBYHOT M TOK
nocTuraeT Han60o/bLLEro 3HaueHms,

MOCKO/IbKY TOK OFpaHWMYMBAeTCA TONbKO 3KBMBA/IEHTHLIM aKTUBHbLIM COMPOTMB/IEHUEM
Lenu

A3 = R+AK

JT0 03HA4aeT, YTo B LENM MMEeT MeCTO Pe30HaHC,
Ha3bIBaeMbIiA B [aHHOM cnydae
Pe30HaHCOM HanpPTKEHWN.Pe30HaHC HaNPSXKEHNIA MOXHOMNOMYUYUTb  /IMO0 M3MEHEHUEM
4acToThl NCTOYHMKA NUTaHNs,

nnéo nogbopom 3HaveHust BennumHbl C = /w0 L, rge wo = 11/bC- pe3oHaHCHas
yacToTa Lenw.
2

3. TopagokK BbIMOMHEHMA paboThl

3.1. OsHakOoMUTbCA C /f1abOpaTOpHOM YCTAHOBKOWM (MOAY/Nb MUTaHWA, MOAY/b
PE3NCTOPOB,  MOAY/bPEAKTMBHBLIX 3/1EMEHTOB, MOLY/IbMY/IbTUMETPOB, MOAY/b
amrnepmeTpoB NepemMeHHOro Toka). 3.2. CobpaTb 3nekTpudyeckyto uenb (puc. 1.4.4),
yCTaHOBMB 3afaHHble npenojasaTesiemM

3HaYeHWIn CONpPOTUBNEHNA pe3ncTopa. MoAKMYMTL COOpPaHHYH0 LEeMnb K MUCTOYHUKY
nutaHua -12 B (Mogynb nutaHuns).

3.3. BK1OYNTbL NUTaHWe CTeH4a U NPOM3BECTM M3MepeHue CU/bl TOKa NPu \pas/inyHbIX
3HaYeHUsAX CONpPOTWB/EHUS pe3ucTopa. [lepes w3MepeHVEM HanpsXeHnsa ~ BK
nepeBecT MYNIbTUMETP B PEXUM u3MepeHus -1 2 B nepemMeHHOro HanpsxeHus.
Pe3ynbTaTbl U3MepeHWi 3aHecTu B Tabn. 1.4.1.

3.4. INo pe3ynbTatam n3mepeHnit C NOCTPOUTL pe3oHaHCHbIe KpuBble 1=f(C)

Puc. 1.4.4.
Tabnuua 1.4.1
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4. Copep:xanue oT4era
Otuet no padoTe TOKEH COACPHKATh:
a) HAMMEHOBAHUE padOTHI U 1ENTb PAOOTHI;
0) cxemy UCCIIEeTy MO LIENH;
B) TaOJMIIBI C PE3YJIBTATAMU OIBITOB U BBIYHCIICHHIA,
I') PE30HAHCHBIEC KPUBBIE,
1) BBIBOJIBI 1O padoTe.
5. KoHTpoOJIbHBIE BONIPOCHI
1. Yro mnpeacraBisieT CoOOM SBJICHWE PE30HAHCA HAMPSKEHWI?
2. Kakum o00pazoM MOXXHO TOJYYUTh PE30HAHC HAMPSOHKCHUA B
HEPA3BETBJICHHOMN
LCTIH IEPEMEHHOTO TOKA?
3. IlpoaHanu3upoBaTh Ha OCHOBE MOCTPOEHHBIX PE30HAHCHBIX KPUBBIX
3aBUCUMOCI, BEJIMYNHBI
CWJIbI TOKA NIPH PE30HAHCE OT BEJIMYMHBI AKTUBHOTO CONPOTHBIICHHS B

ICIIN.



JNlabopaTopHas paboTa Ne8
PASBETBJIEHHAA LUENb MEPEMEHHOIO TOKA

1 Llenb paboThl
O3HaKOMUTLCA C  OCOGEHHOCTAMMW MapasfeNlbHOro  CoeanHEHNs
aKTVBHbIX W PeaKTUBHbLIX 3/1EMEHTOB B LENW MNEepeMEHHOro TOKa,
SIB/IEHNEM pPe30HaHCa TOKOB, MOBbILEHNEM KO3(PMULMEHTA MOLLHOCTHK,
npyMeHeHMeM 1-ro 3akoHa Kupxroda B Liensx nepeMeHHOro Toka.
2. TMosicHeHns K paboTe

Mpu napasinesiLHom COeANHEHUN
3NIEMEHTOB MOMy4alOT Pas3BeTB/IeHHYHO Lenb
(pwc. 1.5.1). Mpu napansiensHoOM

COEAVHEHUN 3/1IEMEHTOB TOKW B OTAE/bHbIX
BETBAX, 3aBUCAT TONMbKO OT  HanpsXeHus
MCTOYHUKA MUTAHUA U MOHOrO COMPOTUB/IEHUA
Kaxao BetBu. [Mpu 3TOM TOK B BETBU C
pesuctopom  /AcoBnagaetr no  (jase C
Hanps>keHNeM WCTOYHMKA, TOK B BETBM C
KaTYLIKON /k OTCTaeT No (pase OT Hanps>KeHUs
MCTOYHUKA NUTAHMSA Ha Yrof ¢, 3aBUCALLMIA OT aKTUBHOIO M PeakTUBHOIO
COMPOTUB/IEHNA pPeasibHOM KaTyLKN WHAOYKTMBHOCTW. TOK B BETBU C
KOH[IEHCAaTOPOM /c OMepexxaeT HanpskeHWe UCTOYHWKa nNuTaHusa Ha 90°
(puc. 1.5.2). B cOOTBETCTBUM C NEPBbIM 3aKOHOM Kupxroda o6wmii Tok /,
NoTpebnseMbli TaKOW LEMbl0 OT MCTOYHWMKA MUTaHWA, OrpeaenseTcs
reOMeTPUYECKON CYMMOI TOKOB OT/E/bHbIX BETBEW:
I=IR+1k+1C
["eoMeTprYecKoe MOCTPOeHWE A
onpeaeneHns BeNMUYNHbI N (hasbl 06LLEro
TOKa npefcTaBneHo Ha puc. 1.5.2, rge
0603Ha4eHo
IKA, IA - aKTVBHble
COCTaB/silOLLME TOKAa B BETBU C
KaTyLLIKOI 1 00LLEro Toka;
Ikp, Ip - peaKT1BHbIe
COCTaBfiAlOLLME TOKA B BeTBU C
KaTyLLIKOI 1 06LLero Toka.
[Moa aKTUBHOW COCTaBMSAOLWLEN TOKa MOHUMaOT
YC/IOBHYHO COCTaB/IAKOLLYHO 3TOr0 TOKa, COBMaJaroLlyto
no (pase C MPUIOXKEHHbIM K 3TOMY  Y4yacTKy
HanpshkeHveMm. Moj peakTMBHON COCTaBMAOLIEN TOKa -
COCTaBNAKOLWYH,  pacrnofioXeHHyro nog  90° K
MPUIOXKEHHOMY HanpskeHuto. CrefyeT MOMHUTL, YTO
aKTunBHaa W peakTuBHad COoCTaBadAwWKME TOKa — 3TO YC/OBHbIE
BEMUNHLI, HE WMEKLLMe (U3NYECKOrO CMbIC/ia B MOC/ef0BaTe/IbHOM
CXeme 3aMeLLeHus.
13 BEKTOPHOIA AnarpaMMbl CNefyeT, YTo Be/IMYMHA 00LLEero Toka
|="a2+1p2
[aHHas BEKTOpHas Auarpamma rnocTpoeHa B NPeAnosioKeHNN, YTO
eMKOCTHOM TOK /(iKasaiCAd MeHblle pPeakTUBHON  MHAYKTVMBHOM
COCTaB/AOLLEN TOKA B KaTyLuKe / KP. [103TOMY 06LLMiA TOK OTCTaeT Mo (pase



OT HanpsbkeHus. Takas uUenb HOCUT aKTMBHO-WUHAYKTUBHbIN XapakTep.
Ecnn 6bl eMKOCTHOM TOK 1C Obln 60/blle PeakTUBHOW WHAYKTUBHOM
COCTaB/IAOLLEN TOKa B KaTywke 1KP, TO TOK, MOTpe6/isemblil Lenbio K3
CeTu ornepexan no ase NPUIOXKEHHOE HarpspKeHWe U Lenb Hocuna Obl
aKTUBHO-eMKOCTHO XapakTep.

[Mpy paBeHCTBe pPeaKTVBHOW WHAYKTUBHON COCTaBNAIOLLEA TOKA B
KaTyLlKe 1Kpy eMKOCTHOro Toka 1c BeKTop 0OLLero Toka coBnafjaeT o
(bpaze C BEKTOPOM MPU/IOXKEHHOTO HAMpsPKEHUs,, a €ero BenmynHa
onpegensercs TONbKO aKTUBHbIMU
cocTaBnArWNMN TOKOB la= Ir + Ira. [lpu
3TOM B LN HacTynaeT AB/ieHNe pe3oHaHca
TOKOB, TaK KakK LUenb, CofeprkaLias
peaKTUBHbIe 3/1EMEHTbI, BeEeT cebs Kak Lenb
C YNCTO aKTUBHbLIM COMPOTMB/EHNEM. [lpu
pe3s0HaHCe TOKOB TOKM B BeTBAX C
PeaKTUBHbLIMU afeMeHTaMu MOoryT
3HAUYNTENBHO npeBbIWaTh TOK,

NoTPe6sSieMblil OT UCTOYHUKA MUTaHKS.

3. MopsAg0K BbINONHEHNS PabOoThl

3.1. O3HakoMWTbCA C NabopaToOpHO  ycTaHOBKOWM  (MOAY/ib
MUTaHUA, MOAY/Nb PE3NCTOPOB, MOAY/b PEAKTUBHBLIX 3/1IEMEHTOB, MOAY/b
amrnepMeTpOoB MePeMEHHOr0 TOKa, HaCTO/bHbIN BaTTMETP).

3.2. Cobpatb 3NEeKTPUYECKYHO Lienb c
napanfieNibHbIM COeANHEHNEM PEe3NCTopa, KaTyLLKW, YCTaHOBMB Mpu 3TOM
3aflaHHble MpenojaBatesieM 3HaYeHUsi COMPOTMBMIEHUA  Pe3ncTopa.
BkntoueHVe  OTAeNbHbIX  BETBE  OCYWECTBMATb € MOMOLLbIO
COOTBETCTBYHOLLMX MPOBOAHMKOB. CXeMy MpeabsBUTb AN1S MPOBEPKU
rpenogasaresnto.

Tabnuua

Cxema U, I A Ic, P, S, Q, O o
B A A A Bt BA Bap sp
R, zk.
R, zKk,
Cl
R, Zk,
C2
(pe3oHa
HC)
R Zk,
C3

3.7. BknounB anektponuTaHue (aBTomaT QF Moayns nuTaHus)
nccneaoBath Lenb. [ns 3TOro M3MepPWUTb HamnpsbkeHWe Ha BXOAe Lienw,
aKTUBHYHO MOLLHOCTb LIeNW, TOKW B BETBSIX W TOK, MOTPeONsieMblii OT
NCTOYHMKA MUTaHWs. Pe3ynbTaTbl W3MEPEeHWA 3aHecTV B  Tabnuy.
ccnepoBaTb BNMSIHWME EMKOCTY, BK/THOUEHHOW NapannenbHO UHAYKTUBHOM



KATylIKe, Ha BEJMYMHY MOTPEOSIEMOr0 OT MCTOYHMKA MUTAHUS
ToKa. JIJIst 3TOro MOAKIYUTH NapaljIeIbHO KATYIIKE KOHJIEHCATOP
C. VYCTaHOBUTH Tako€ 3HAYCHHE €MKOCTH, MNP KOTOPOM OT
WUCTOYHUKA MOTPEOIACTCS MUHUMAJIBHBIA TOK (PE30HAHC TOKOB).
H3mMepuTh Mpu 3TOM TOKK B BETBIX W TOK, MOTPEOISEMBIN U3 CETH.
Pesynbrarel 3aHect B TaOnauiyy. M3MEHHUTH 3HAYE€HUE EMKOCTH
KOHJIEHCATOpa W W3MEPHUTh TOKH, HANPSKEHUE W AKTHBHYIO
MOIIHOCTb. Pe3ynbTaThl 3aHECTH B TaOiuIly. 110 OMBITHBIM JAHHBIM
MOCTPOUTH B MacmTade BEKTOPHYIO AuarpaMmy i 1-ro onsbiTa.
3.8. Cnenarb BBIBOIBI

- 0 npuMeHeHun 1 -ro 3akoHa Kupxroda B nensx nepeMeHHOro

TOKA.
- O BJIMSHUU MapajljIebHO BKIIOYCHHBIX MOTpEeOUTENCH Apyr Ha
Apyra,
- 0 BIUSHUM €MKOCTM KOHJEHCATOpa HAa BEIMYMHY TOKa,
noTpedaseMoro u3
CETH.

4. Coaep:kaHue oT4yera
a) HAMMEHOBAHUE PaOOTHI U 1IEJTb PadOTHI;
0) CXeMy 3KCIIEpPUMEHTA U TAOJIMILY MOTYYCHHBIX PE3YJIbTATOB;
B) BEKTOPHAs JUarpaMmMma;
T') BBIBOJIBI IO padoTe.

S.  KoHTpo/bHBIE BONPOCHI

1. Kak 1npu mapauienbHOM — BKIIOYEHHMM — TOTpeOUTENCi
OTNPEACTUTD BEIMYMHY TOKA, MOTPEOIISIEMOrO U3 CETH?

2. C xaKo¥ 1eNnbio NOBBIIAKT KO3()GUIHUEHT MOITHOCTH LENH?

3. Kak MO>kHO onpeenuTh KO3(QpPHUIHEHT MOIIHOCTH LENH?

4. Kak M3MEHATCs BEJMYMHA TOKA, MOTPEOISIEMOro M3 CETH, U
AKTMBHAs  MOLIHOCTh  LEMH, €CAM  NapaUleIbHO  AKTUBHO-
WHAYKTUBHOMY MOTPEOUTEIO BKIIFOUUATH KOHACHCATOP?

5. TloyeMy yMmeHbIIACTCd TOK, MOTPEONSEMBIA M3 CETH, NPH
NOJKITFOUEHUH MAPAIIEIBHO MHIYKTUBHOM KaTyIIKE KOHAECHCAaTopa?

6. Kak npumensiercs 1-i 3akoH Kupxroga B 1ensx nepeMeHHoro
TOoKa?
7. UTO TaKO€ «PE30HAHC TOKOBY?



NabopaTopHas paboTa Ns9
TPEX®A3HAALIEMb NP COEANHEHUW NMOTPEEUTENEN
MO CXEME «3BE3[JA»

1 Llenb paboThl

O3HaKOMUTLCA € TpexgasHbIMA CUCTEMaMK, W3MEPEHUEM (asHbIX K
NIMHENHBIX TOKOB W HanpsbkeHWin. poBepuTb OCHOBHbIE COOTHOLLEHUS
MEX/Y TOKaMU N HanpsHKEHUSIMU CUMMETPUYHOIO M HECUMMETPUYHOIO
TpexdasHoro notpebutens. BbISCHUTL poNb HENTPasbHOrO MpPoBOAA B
YETbIPEXMPOBOAHO  TpexdasHoM  cucTeme.  HayumTbCsd  CTPOUTH
BEKTOPHbIE Anarpammbl HaNpPsXKEHWI 1 TOKOB.

2. [MosicHeHMs K paboTe

TpexasHad cucTema NepeMeHHOro ToKa MMeeT psaf NPeMMYLLecTB Mo
CPaBHEHWNIO C MOCTOSHHLIM TOKOM W OAHOMa3HbIM MePeMEHHbIM TOKOM U
Mo3TOMy MNOSy4ua LUMPOKOe MpUMeHeHWe. Yalle BCEro afekTpuyeckas
3Heprus BblpabaTbiBaeTCs, MepefaeTca W pacrpefensieTcs  Mexay
noTpeduTensMm TpexgasHoiMu cuctemamu. NogasnstoLlee 60NbLLNMHCTBO
aNeKTpoaBUraTeneii ABASETCA [ABUraTensamu TpexgasHoro nepeMeHHoro
TOKa.

YT00bI B TPEX(A3HOIN CUCTEME MOXKHO Obl0 OAHOBPEMEHHO MO/b30BATHLCA
ABYMSI pas/iMyHbIMK HanpsbkeHnsaMn (Hanpumep, 380B - ana nuTaHuMs
anekTpoagurateneii n 220B - ang NUTaHUA 3N1EKTPUYECKMX Namn 1 Apyrmx
OfHOMa3HbIX MOTPebuTenen) NPUMEHAIOT YETbIPEXNPOBOAHYHO CUCTEMY
3NIEKTPOCHabXeHNA. UeTbIpexnpoBoAHas NMHUS TPeX(asHOM CUCTEMbI
MMeeT YeTbipe NpoBOAa: TPU JIMHEMHbIX, MO KOTOPbIM MNPOTEKAOT
NMHenHble Toku 1A 1B 1c M oguH HyneBoW (HEATPasibHbIA) NPOBOA,
npegHasHayYeHHbIN ANa MoAAepXKaHWA OAMHAKOBbIX 3HAYEHWUA  (hasHbIX
HanpsbkKeHWW Ha Bcex Tpex (phaszax noTpebutens. o HyneBoMy MpoBOAY
MOXET MNPOTEKaTb YPaBHWUTENbHbIA TOK 10, Ha3blBaEMbIA HYNEBbIM WK
HeWTPa/IbHbIM TOKOM. Takas cucTema coefuvHeHUs 06MOTOK TpexpasHoro
reHepaTopa v NPUEMHUKOB (NOTpebuTeneir) HasbIBaeTCA «3Be3LOM» U
nokasaHa Ha puc. 1.6.1.

[Mpy coeanHeHMM B 3Be34y TOK 1A NMpoTeKaemblil

No ase WCTOYHMKA MUTaHWUSA, pPaBeH TOKY,

NPOTEKAEMOMY MO JINHEMHOMY MNPOBOAY (hasbl

A. JTOT >e TOK MpoTekaeT M no ¢ase A

notpeéutens. CrefoBate/ibHO, NPU COeAUHEHNN

B 3Be34y (pasHbIi TOK 1dpaBeH NIMHENHOMY TOKY

In:

1D U1

Hanps)keHve MeXay /fMHENHbIMA MNpoBOAaM,
Ha3bIBaEMOE JIMHENHbIM HanpsHkKeHneMm

(Hanpumep, UA), okasbiBaetcas B V3 pas3
60/bLLE, YeM (ha3HOe HanpsHKeHMe NCTOYHUKA NuTaHnsa UA, neunun Uc:
nn = nNp"3



Ecnn  TpexdasHas cucTema CUMMETpUYHas (BCe COMPOTUB/EHUS U
MOLLIHOCTM (ha3HbIX NMOTPeOUTENen OAMHAKOBbLI), TO MO BCEM TPeM (hasam
NPOTEKAalOT OfMHAKOBble MO BENMYMHE TOKW, CABWMHYTble MO (ase
OTHOCUTENbHO Apyr apyra Ha 120°. TOK B HelTpanbHOM MpPOBOAE Mpu
3TOM paBeH Hy/0. HanpsbkeHWst Ha Bcex (hasax NOTPebuTens Takke

OT/IMYAlOTCA [pYr OT Apyra TOMbKO MO HauyanbHOW (hase Ha 120° (pwc.
1.6.2).

Mpn BKAKOYEHUM B pasHbIX (hasax pas3IMYHbIX MO  MOLLHOCTMU
noTpebuTenein (HECMMMETPUYHAA Harpyska), TOKW Kaxaoih asbl (B
KaKAOM JIMHEMHOM MPOBOAE) OT/IMYaloTCs Apyr OT Apyra He TOJbKO
Haya/lbHON (ha3o, HO N BeNUYMHOW. 10 HenTpasibHOMY NPOBOAY MpPU
9TOM MNPOTEeKaeT TOK, BEKTOP KOTOPOro Ha OCHOBaHWW MepBOro 3akoHa
Kunpxrota paBeH reoMeTpuyeckon CymMMe BEKTOPOB (Pa3HbIX TOKOB (pwcC.
1.6.3)

lat+ 18+ Ic= 10

O6pblB  HenTpasbHOro  npoBoja  (TPeXnpoBofHas  cuctema) npu
HECMMMETPUYHOM Harpyske npmMBOONT K

M3MEHEHWIO  HaMpsXKeHW  Ha  BCex  (pasax

noTpeduteniel UM MNOSABNEHUID  HaMNpPsXKeHWS

cmeLeHnsa HetpannUNh (puc. 1.6.4). MMonoxkeHwe

TOYKM «M» Ha BEKTOPHON JmarpamMve npu

M3MEPEHHbIX 3HAYEHUSX HanpsHKeHWn Ha haszax

notpebuteneir UM, nBUM  NAMOXeT  ObITb

onpefeneHo MeTOAOM 3aceyek (puc. 1.6.5) wam

paccymMTaHO aHaIMTUYECKN.

3. MopagoK BbINOMHEHUS PaboThI

3.1 OsHakoMMTbCA C nabopaTopHO ycTaHOBKOWM  (MOAYSib
NUTaHUA, MOAYNMb TpexdasHoro HanpskeHus, Moay/Nb TpexdasHoro
TpaHc(hopmatopa,  MOAY/Nb  Pe3snUCTOpoB,  MOAY/b  amrepMeTpoB
nepemMeHHOro Toka, MoA4y/lb My/IbTUMETPOB).

3.2. YCTaHOBUTb Ha MOAY/Ne TPex(MasHOro Hanps>KeHus 4actoTy
nuTalowero HanpsxeHna 50 Iy (nepekntovatens SA2). BkiounTb
MoAy/Nb NUTaHWA cTeHaa (Bblkmoyatens QF1), mogynb TpexgasHoro
HanpsbkeHWs (Bbiknovateb SAL n Tym6nep SA3) 1 Moay/b TpexpasHoro
TpaHcgopmaTtopa  (Bbikmouvatens  QF1).  3mMepuTb  CTPENOYHbIM
BO/IbTMETPOM JIMHEVHbIE U (ha3Hble HaNPSHXKEHMS TPEX(PA3HOro UCTOYHMKA
nuTaHnsa (TpexdgasHoro TpaHcopmaTopa) Ha X0/10CTOM Xoay. Pe3ynbTarhl
M3MepeHuid 3aHecTn B Tabn. 1.6.1. BbIKIOYMTL MOAY b TPEX(asHoro



HanpsbkeHns (KHonka SB1, Bbikntoyatenn SAL n SA2).
Tabnuua 1.6.1

JInHeliHble HanpskeHnst  dasHble HanpPSXXeHS BbluncneHo

UAB,B UbcB UcaB UaB UbB UCB UnB WV®B Wn/TI®

3.3. Cobpartb anektpuyeckyto uenb (puc. 1.6.6). B kayectBe
Harpysku WCMoMb30BaTb PE3NCTOpPbl MOAYNA pe3ncTopoB. B KauecTse

NCTOYHUNKa TpeXCba3HOI'O Hanps>XeHna Wncnosb3oBaTb

MOAY/b TPeXMasHOro TpaHcpopmaTopa. 0A
34. Bknwouutb B (pazax noTpebutens o
YKasaHuio  npenojasatens O[IHaKOBble

COMPOTMB/EHNSA PE3UCTOPOB (CUMMETPUYHYIO Harpysky). \A)
N3mepuTb TOKW, (hasHble 1 NIMHENHbIE HANPSXKeHUS Mpu
BK/IIOYEHHOM  HeMTpasibHOM  npoBofe. Pe3ynbTaThl
3aHecTu B 1abn. 1.6.2. MNpoBepuTb COOTHOLLUEHME MEXAY
NMHENHBIMX N (ha3HbIMU HaMPSHKEHUSAMW MOTPEOUTENEN.

35 TlloBTopnTb TEe Xe  W3MEpPeHus  npu
OTK/IIOYEHHOM  HeWTpaslbHOM  MpoBoge. Pe3ynbTarhl
3aHecTu B Tabn. 1.6.2.

3.6. [To ykKasaHWO npenojaBaTens W3MEHUTb
Harpysky B hasax noTpeouTens Tak, YTobbl B KaXI0W

hase OblM BK/OYEHbI Pa3/NYHbIE COMPOTMBAEHUS. V3MepuTb TOKM,
NMHelHble 1 (hasHble HaNPsXKeHUs B Kakaoin hase noTpebuTens npu
HaMuYMN HelTpanbHOro npoBofa. PesynbTaTbl 3anucath B Tabn. 1.6.2.

Puc. 1.6.6.

3.7. OTKNOUNTb HENTpanbHbIi MPOBOA W BHOBb M3MEPUTb TOKM W

HanpskeHus. PeaynbTaTthl 3anucatb B Tabn. 1.6.2.

3.8. To pesynbTtatam |/|3|\/|epeH|/||7| BbIYNC/INTb aKTUBHYIO MOLLHOCTb

TpexasHoW Lenu Ana Kaaoro onbiTa.

39. [na TpeTbero onbiTa MOCTPOUTL B MacluTabe BEKTOPHYHO
[marpaMMy 1 CpaBHUTL C pe3y/IbTaTOM 3KCNepuMeHTa, CAeNaTh BbIBOA,

3.10. CpaBHUTL B/MSHWE HENTpPalbHOro MpPoBOAa Ha paboTy
Tpex{asHoin CUCTEMbI MPY CUMMETPUYHOWN Y HECUMMETPUYHOA Harpyske.

Tabnuua 1.6.2

Tok Harpysku, A HanpsikeHve Ha noTpebuTtensx, B

PeXXnum Harpysku IA 18 1c 1o da3Hble

Ub Uc

HeiTpanbHbIi1 MPoBOL,
BK/TOYEH, Harpys3ka
CYMMETPUYHaS

HeirTpanbHbIi NpoBog,
BbIK/IHOYEH, Harpy3ka
CYMMETPUYHaS
HeirTpanbHbIi NpoBog,
BK/IOYEH, Harpys3ka
HECUMMETPUYHaSA

JInHelHble
UAB Ub Ua:



HeitrpansHslii mpoBoz
BBIKJTFOYEH, Harpy3Ka
HECUMMETPAYHAS

4. Copep:xkanue or4yera

OtueT no paboTe AOJKEH COACPKATH:

a) HAMMEHOBAHUE palOThI U LENb PadOTHI,

0) cXeMy SKCIEPHUMEHTA C BKIIFOUYEHHBIMUA U3MEPUTENBHBIMHA MTPUOOPAMHU,
I) TaOJIMLIBI C PE3yJIbTaTaMK 3KCIICPUMEHTA,

1) BEKTOPHYIO IWArpaMMy JIjisl TPETBETO OTbITA,

€) BBIBOJA O POJIA HEUTPAIBHOTO MPOBOJA B Tpex(a3HOW wuenu mnpu
COCIMHEHUHU

noTpeOUTENS MO CXEME 3BE3/A.

S. KoHTpOJBHBIE BONPOCHI

1. Kakoe coeMHEHNE HA3BIBACTCA 3BE310M?

2.KakoBo COOTHOILICHHE MEXKITY (dazHbIM 17} JIMHEHHBIM
HANPSHKEHUSAMU TPEX(PA3HOTO MCTOYHMKA MUTAHUS NPUA COCIMHEHUM €T0
0OMOTOK IO cxeMe 3Be3/a’

3. Kakoe cooTHomeHne Mexay (asHbIMH W JTUHEHHBIMH TOKAMHU MPH
COCAMHEHUH B 3BE31y?

4 Kak onpenenuts BEIMYMHY TOKA B HEWTPAIBHOM IPOBOJE, €CIIU
U3BECTHBI TOKU NOTPEOUTENS?

5. Jlid 4ero npuMeHs0T HEUTPAIBHBINA TPOBOA?

6.K kakuMm 32xMmMaM ClieyeT MOIKIIOYUTh BOJBTMETP, YTOObI U3MEPHUTH
(azHOE U TMHEHHOE HANPSHKCHHUE?

7. Kakas TpexdazHas Harpy3ka Ha3bIBacTCs CUMMETPAYHON?

8.IloueMy TpH HECUMMETPUYHOH HArpy3ke OOpBIB HEHTPAIBHOTO
MIPOBOJIA SBIISIETCS ABAPUAHBIM PEKAMOM ?



Na6opaTopHas paboTa Nel0
COEANHEHWME MPNEMHWKOB SHEPTU TPEYT OJIbBHVNKOM

Llenb paboTbl: paccumtatb TpexgasHyt 3M1eKTPUYECKYHO Lenb Npw
HECUMMETPUYHOM

Harpyske.
CopaepykaHue 1 NopsiAoK BbIMOAHEHUN paboThl

1 Paccuutath uUenb (CM. pWC.) MNPVM HECUMMETPUYHOWN Harpyske.
BbluepTuTb CXeMy B
COOTBETCTBMM C 3aflaHHbIMU Harpy3Kamu B Kaxxaoii thase

ConpotueneHus, Om

BapraHt LBy XA 2 b o T Xa b
11121 & 3 - 4 6 8 . 10 - 10
2.12» 22 120 8 6 - 3 - 4 10 - -
31323 220 12 - 1 1 10 - 6 12 4
41424 127 6 8 - 1 - 12 1 1 -
512 % 4 3 - 6 _ 8§ 1 20 4
61626 150 10 1 . 10 . 2 6 - 8
717,27 113 16 - 12 141 141 20 20 - i
81828 & 8 - 6 1 - . 1 10 -
919,29 380 30 40 . 32 . o4 . % 40
102030 220 24 . % ® 24 - - 50 .
0 20 -0 - - - a L

2. Paccuntatb AN Kaxaoin dasbl nofHoe conpoTmenieHne X ,.XB, EC 1 HalTu
yrbl caBura
(a3 ~PA s, ic

3. OnpegennTb TOKK B Kaxxgow hase IAB, 18C, 1CA

4. OnpepennTb aKTUBHYK P, peakTMBHYHO Q M MOMHYKO MOLLHOCTK Lenwu,
YUNTbIBaA, yTo
Harpyska HeCMMMETPUYHAS.

5. MMocTponTb B MacLuTabe BEKTOPHYHO Auarpammy Lenuv 1 onpeaennTb no Hei

NMHENHbIE
Tokn 1A> B, Ic

BbiBog,.



Jlabopamopuaa paboma Ne 15
HCIIBITAHUE OJHO®A3HOI'O TPAHC®OPMATOPA B PE’KUME
XO/JIOCTOI 0 X044, KOPOTKOI'O 3AMBIKAHHA H ITOJ] HAI'PY3KOMH.
1. I]ens pabomoi

O3HAaKOMUTBCS C HA3HAYCHUEM M OCHOBHBIMM XapAKTEPUCTUKAMU OJHO (Pa3HOro
Tpanchopmaropa, padboToii TpaHchopMaropa Npy pa3andHOM XapaKTEPE HArPY3KH.
2. IlosicHeHus K padoTte
Tpancpopmarop - cTaTMYEeCKWil SIEKTPOMArHUTHBIA — anmapar, npeoOpasyronuii
napaMeTpel ANEKTPAUYECKON SHEPTUM MEPEMEHHOIO TOKA W MEPEAAOIIMN 3TY SHEPTUIO U3
omHOM wmenmm B apyryro. C momompro TpaHcpopMaropa MOKHO MPeoOpa3OBBIBATH
OCHOBHBIC MAPAMETPbI ICKTPUUYECCKOW SHEPIUM MEPEMEHHOIO TOKA (TOK, HANMPSHKEHHE).
DNEKTPUYECKAass MOLIHOCTh MPUA 3TOM OCTAeTCs MOYTH HEM3MEHHOW. B 3aBucumoctu ot
COOTHOILIEHUS HOMMHAJIBHBIX HANPsOKEHUH y TpaHc(hopMaropa pasauyaroT OOMOTKY
BBICILIETO HAMPSDKEHUSI 1 OOMOTKY HU3LIETO HAMPSKEHUS.
KoapduuueHnt Ttpanchopmanyy no HANPSHKEHUIO MOKA3BIBACT, KAK COOTHOCUTCS YHCIIO
BATKOB MEPBUYHONH OOMOTKM K YHCIY BHUTKOB BTOPMYHON 0OMOTKH, a Takxke OJIC,
WHIYKTAPYEMBIE B OOMOTKaxX
K=wiw2 = EI/E2.
Koadgdunuent tpancpopmanum MOKHO ONPEACIIUTH C TOCTATOYHON TOYHOCTHIO, U3MEPHUB
IPH XOJIOCTOM X0Ji¢ TpaHc(hopMaropa (BTOpHYHAs OOMOTKA Pa30MKHYTA) HAMPSDHKEHKS HA
3a)KAMax MEPBUYHON U BTOPUYHOI OOMOTOK.
B pexume xomoctoro xoma TpaHc@opMmarop NOTPEONSET U3 CETH DIEKTPUUYECCKYIO
SHEPrUI0, KOTOPAask UIET HA MOTEPU B CTAIM (M3-32 MEPEMATHUYMBAHUS MATHUTONPOBOAA U
BUXPEBBIX TOKOB). OMNBIT XOJIOCTOTO XOJAA TMO3BOJISET ONPEACITUTh COCTOSHUE CTalld
TpaHchopmaropa.
[ToaxntoueHne NOTPEOUTENCH SIEKTPUUECKOW SHEPrHM K TpaHC(HOpMATOpPY MO3BOJISIET
nepenaBarb MM JHEPIHI0, TOBBINIAS WIA TNOHWXKas HanpsbkeHue. B maHHO padote
uccienyercsd noHwkatommii Tpancopmarop 220 B/12 B, KOTOphIi OJHOBPEMEHHO B
TaKOM K€ COOTHOIIEHUH YBEITMUMBACT CUITY TOKA
K=wl/w2=U1/U2 =11/12
Tak Kkak mnepBHYHAs W BTOpPUYHAst OOMOTKM TpaHC(OpPMATOpa JJIEKTPUYECKH HE
COCIMHEHBI, DICKTPAYECKAs MOIIHOCTh U3 MEPBUYHOW OOMOTKH BO BTOPUYHYIO OOMOTKY
NEPENACTCS MPU NOMOLIM MArHUTHOTO TOTOKA, 3aMBIKAFOIIErOCS MO MAarHUTOMPOBOAY
(cepaeuHuky) Tpancdopmaropa.
MomHocTe, mnoTpebnsiemMas TpaHcopMaTopoM, OOJIbIIE MOIIHOCTH, OTAABACMOK
TpaHCPOPMATOPOM MOTPEOUTENIO, HA BEJIMYMHY MOTEPh B CaMOM TpaHc@opmarope.
[Torepn MomHOCTH B OOMOTKAX M CEpACYHMKE TpaHchopmaropa Heenuku. .Ilonnas
HOMMHAJIbHAS. MOIIHOCTh TpaHcopmaropa 0ObIYHO onpenensercs kak S = UnlH,
rae Un — HOMHHAJIbHOE HANPSDKEHUE HA BTOPUYHOM 0OMOTKE TpaHcpopMaTopa,
In — HOMUHAJILHBIN TOK BTOPUYHONH OOMOTKH TpaHc(opmaTopa.
C yBenMYEeHHEM HArpy3KH OT XOJOCTOr0 XOJa A0 HOMWUHAIBHON HANPSDKCHUE HA 3aKMMax
BTOPUYHOW OOMOTKM TMOHMIKACTCS W3-32 YBEIMYEHUS NAJCHHUsS HANPsHKEHUS HA
BHYTPEHHEM CONPOTHBIICHUM TpaHcpopmaropa. [lpm >TOM yBemMUMBAETCS W TOK,
noTpeOasieMblil TpaHC(HOPMATOPOM U3 CETH, a OOMIMM MArHUTHBIA MOTOK B CEPACUYHUKE
TpaHcopMaTopa OCTACTCS MNPAKTHYECKH MOCTOSHHBIM. 3aBHCHMOCTH  BEJTUYHHBI
BTOPUYHOrO HampsbkeHuss U2 OT TOKa Harpy3kd /2 Npd HEU3MEHHOM NEPBHYHOM
HanpsbkeHny Ul ¥ 4acToTe HA3BIBACTCS GHeUiHel Xapakmepucmukoi. HakoH BHEIIHEH
XApAKTEPUCTUKK 3aBHCHT OT KO3(PHUIMEHTa MOIIHOCTH MOTpeOuTeNns (Xapakrepa
noTpeOuTENS).



PaboTta TpaHchopmartopa OMMCbIBAETCA Takxe pabouyMMu xapakTepucTukamu, K
KOTOpbIM 0THOCATCA 3aBncumocTn n =f(P2);cos 2 = f(p2), npn Ulh = const, cos (2=

const, rge P2 = U2I2 cos P2 — akTuMBHas MOLLHOCTb TpaHcopmaropa, OTAaBaemas
Harpyske. Pabouvie XapakTepucTUKM CHUMAKOTCA A/19 Bblbopa ONTUMa/IbHOM 30HbI paboThl
TpaHcdopmaTopa.

3. MopsfoK BbIMOMHEHNS paboThl

3.1. O3HaKOMUTbCA C 1abopaTopPHOM YCTaHOBKOM
(Mo4ynb  nuTaHWA,  MOAYNb  OAHO(A3HOro
TpaHcdopmartopa, MOZAY/b PeaKTUBHbIX
3MIEMEHTOB, MOAY/b 2 MY/bTUMETPOB, MOAY/b
amnepMeTpoB  MEpPemMeHHOro  TOKa,  MOAY/b
N3MePUTENbHBIA, HACTO/bHBIA BaTTMETP).

3.2. Cobpatb anekTpuyeckyto uenb (puc. 2.1.1).
ans aToro COeVHUTb MPOBOAHUKAMM
uccnesyembli MoAy/ b C NCTOYHWNKOM
anekTponutaHua 220 B (Mogynb nutaHns).

3.3. lMposectn onbIT xonoctoro xoga (Tok 12 =0). YcTaHOBUTb nepekntoyvarenb SA2
MOAYNSA OAHO(a3HOro TpaHcopmaTtopa WM nepeknoyatess SA MOAYNA pPeakTUBHBIX
3NIEMEHTOB B MoOMOXeHNe «0». PesynbTaTbl M3MepeHWn 3aHecTn B Tabn. 2.1.1. Tlo
pesyfibTataM U3MepeHuid paccumTarb KO3MULMEHT TpaHchopMauum TpaHcdopmaropa K,
KO3(h(pMUMEHT MOLLHOCTU COSh2. YuuTbiBasd, UTO HOMMWHa/IbHbIA BTOPUYHLIA TOK
TpaHcgopmaTopa 1,56 A, paccumTarb HOMWHA/IbHBIA MEPBUYHLIA TOK TpaHc(opmaropa

1~1 ’

3.4. Wccneposatb TpaHcgopmatop B pabouyeM pexunme, CHSAB BHELIHIOK U paboyue
XapaKTEPUCTUKM MPU aKTMBHOM XapaKTepe Harpysku. [na 3toro, U3MeHas BEeNUUUHY
conpoTtmaneHna Harpyskn K.H C nomouybio nepeknwoyvatend SA2, U3MepUTb BeIMUNHBI,
yKasaHHble B Tabn. 2,1.2. Mcnonb3ys pesynbTaTbl M3MEPEHWid, paccumTaTtb aKTUBHYHO
MOLLHOCTb P~, oTaaBaemyto Harpyske, KM/ TpaHcgopmartopa L, 1 KoahpuumeHT



MOLLHOCTM cosy'. Mo pesynbTaTam WCCMe0BaHNWS MOCTPOUTL BHELLHIOW W pabouue
XapaKTepUCTMKN TpaHcopmaTopa. CaenaTth BbiBO/bI O HaGO/EE LIENECO06Pa3HOM
[Manas3oHe Harpy3oK TpaHctopmMaTopa.

T6 212

3.5. CHSTb BHELUHIOK XapaKTEPUCTMKY TpaHchopmaTopa Mpu eMKOCTHOM XapakTepe
Harpy3ku. BenuumHy emKOCTM KOHAeHcaTopa M3MeHsTb C MOMOLLbLIO MepeKoyaTens

MOAYNA PEeaKTUBHbIX 3/1EMEHTOB. Pe3ynbTaTbl U3MEpPeHWid 3aHecTM B Tab6n.2.1.3. Tlo
laonnua 1. 1s
n2B

b Nl

pe3ynbTaTam MCCnefoBaHMst NOCTPOUTb BHELLHIOW XapaKTepUCTUKY TpaHchopmaTopa npu
eMKOCTHOI Harpyske, CpPaBHUTb €€ C XapaKTepUCTWUKOM, MOMYyYeHHON NpU aKTUBHOI
Harpyske.

T6 213



4. Copep:xanue or4era

Otuet no padoTe JOKEH COACPHKATh:

a) HAMMEHOBAHUE PadOTHI U 1ETh PadOTHI:

0) cXeMy IKCIEPUMEHTA C BKIIFOUEHHBIMU U3MEPUTENLHBIMU MPUOOpaMHu;

B) TaOJUILIBI C PE3YJIBTATAMHU SKCIIEPHUMEHTA,

I') BHEIIHUE XapaKTEPUCTUKU TpaHCHopMaTopa Mpu aKTUBHOM U eMKOCTHOM
Harpy3ke;

1) paboure XapakTEPUCTHKK TpaHC(HOopMaTopa Mpu aKTUBHOM HArpy3Ke,

€) BBIBOJ IO padoTe.

5. KOHTpOJIbHBIE BONIPOCHI

1. Jlns yero npeaHazHayeH TpaHcopmarop?

2. KakoB npuHIMMN AcHCTBUS TpaHcPopMaropa?

3. Kak OnbITHBIM IMyTeM ONpeaeinuTh Ko3hduuueHT tpanchopmanumn?

4. ITouemy Mpu YBEIMUEHUH TOKA HArPY3KH YBEIMUMBAETCS TOK, MOTPEOIsIeMbIit
TpaHcHopMaTopoM u3 ceTu?

5. Ilouemy npu u3meHeHnn Harpy3ku nu3mensierca KI1J{ tpanchopmaropa?



Jlabopamopnaa paboma Nel8
HCCIE/IOBAHHE TPEX®A3HOI'O JIBHI'ATEJIA C
KOPOTKO3AMKHYTBIM POTOPOM.
1. Heans padoThI
3HAKOMCTBO C YCTPOHCTBOM, CXEMAaMHu BKIIFOUCHHWS, MPUHLUIOM JCHCTBUS W
OCHOBHBIMH  XapAaKTCPUCTHKAMH aCHHXPOHHOro jpurarens. [IpuoOpereHue
HABBIKOB I10 YIIPABJICHUAIO pa00TOH aCHHXPOHHOTO TPEX(a3HOrO IBUIaTEIs.
2, HosicHennst kK padore
Tpex(asHblii aCUHXPOHHBII ABUraTElb - OCHOBHOM MOTPEOUTEND 3JIEKTPUUYECCKON
SHEPruM B MPOMBILUICHHOCTH - MOKET HOPMAJIbHO PadoTarh, TO €CTh Pa3BHUBATH
HOMMHAJIBHYFO MOIIHOCTh HAa CBOEM Bajly MPH HOMUHAIBHON 4YaCTOTE BPAILCHUS,
TOJIBKO MPH MPABHJIBHOM BKJIKOYEHHMM €ro OOMOTOK. [IpaBWIIbHBIM BKIHOYCHHEM
Tpex(pazHoro aBUrareiasi Mpu COCIUHEHWUM €ro OOMOTOK MO CXEME «3Be3Aa»
HA3bIBAKOT TAKOE, TPA KOTOPOM BCE Havana 0OMOTOK, obo3Havaembie C'/, C2 u (3,
MOJKJIFOYAOT K Tpex(a3HOW ceTH, a BCe KOHIIbL, oOo3Hayaembie (4, C5 u (6,
COCIUHSIOTCS B OOIIYH0 HYJIEBYIO TOUKY. Eciu x0Tst Obl 0JJHa 0OMOTKA COEAMHEHA
HEBEPHO, HAMPUMEP, KOHEL COCAMHEH C CEThIO, 4 HAYajl0 C HYJICBOW TOYKOM,
JBUTATEIb HOPMAJIBHO pabOTaTh HE MOKET.
[Ipn coeIMHEHUH MO CXEME «TPEYTOJBHUKY» MPABWIBHBIM HA3BIBAIOT TAKOE, MPU
KOTOPOM Bce Havasia gaszHbrx 0OMoTok C/, C2 u C3 COEMHEHBI C CEThIO, KOHIIBI -
C Havajgamu Jpyrux (¢asHblX OOMOTOK, MPUYEM KOHEI MEPBOM OOMOTKH
(C4coequHsETCS ¢ HAYaJIoM BTOpOoil oOMoTkHM (2, KOHel BTOpoi oOMoTkH (5 - C
HAYaJIOM TpeThel 0OMOTKM (3, KOHEL TpeTbel 00MOTKM (6 - ¢ Ha4ajIoM NEPBOM
oomoTtku C1.
YroOBbl MPaBUIBHO COCAMHUTE OOMOTKHM 3JIEKTPOJBUTATENS, HEOOXOAMMO CHavalla
ONMPEJEINTh BBIBOJBI, MPUHAUIC)KANIUE OAHOW M TOM ke OOMOTKE, a 3aTeMm
«Hayallay M «KOHLBD» BCEX CTATOPHBIX OOMOTOK. JJii OMpenesicHust BBIBOJOB,
NPUHAUIC)KANIMX OJHO M TOH K€ OOMOTKE, MO>KHO TOJIb30BAThCS KOHTPOJIBHOM
JaMmof, BOJIBTMETPOM WM OMMETpPOM. B mocnemHem ciydae HEOOXOAUMO
NEPEBECTA MYJBTUMETP B PEKUM HU3MEPEHMSI CONPOTUBICHHS (MJIM MPO3BOHKH ).
Pa3bickaB BBIBOABI BCEX OOMOTOK, YCIOBHO NMPUCBOWUTH OJHOMY BBIBOJY KayKIOW
00MOTKH 0003Ha4YCHUE Hauaia, Hampumep, C/, APyromy BbIBOAY - 0003HAYCHUE
KOHLA, Hanpumep, C4.
3areM mepByr0 U BTOPYHO OOMOTKHM ((pa3bl) COCAMHUTH MOCIEA0BATEIBHO, TO €CTh
KoHel, (C4nepBoil OOMOTKHM COCOMHWTH C HadasoM (2 BTOPOH OOMOTKM W
NOJKITFOUMTh K UCTOYHHUKY NMEPEMEHHOTO HAMPSLKEHUS HEOOIBIION BEMYMHBL. TOK
B OOMOTKAax OPH 3TOM HE AOJDKEH NPEBBIMIATH HOMHHAIBHOTO 3HaueHus. K
BBIBOJIAM TPEThEH OOMOTKM MOJKIIOYUTH BOJBTMETP WM MYJIBTUMETP B PEXKAME
U3MEPEHUS MEPEMEHHOTO HANPsLKCHUS. ECIIM BOJNBTMETP MOKAXKET HEKOTOPOE
3HaueHue HanpsokeHus (20...40% OT moABOAMMOrO HANPsHKEHHsI), TO CIECIAHHBIC
NPOU3BOJIBHO O003HAYECHHs BBIBOJOB TEPBOM M BTOPOW OOMOTOK NPAaBHJIBHBIC
(OOMOTKHM BKJIFOUEHBI COTNIACHO). EcCHM  BOJBTMETD MOKAXKET OTCYTCTBHE
HANPSOKEHUS, 3HAYUT BBIBOABI BTOPOW OOMOTKM COEAMHCHBIHENPABUIIBHO, a
0003HaUeHUsl €€ KOHIIOB B 3TOM CJIy4ac HAJ0 MOMEHITh MECTaMHU. 3aTEM OMBIT
HEOOXOMMO MOBTOPUTH, COEAMHUB MOCIICIOBATENLHO MEPBYIO U TPETHIO OOMOTKH,



NOJKITFOUMB BOJIETMETP K BBIBOJAM BTOPOH OOMOTKH.

Onpenenenne «Hava» | «KOHIOB» OOMOTOK Tpex(ha3HOIro ABUraTelisl Mo TaKOMY
METOAY OCHOBAHO HA TOM, YTO MpPH MPOTEKAHWM NEPEMEHHOIO TOKA IO
JIBYM

NOCTIEAOBATENBHO M MPABWJIBHO (COIIACHO) BKJIKOYEHHBIM OOMOTKAM CO3JACTCs
PE3YIABTUPYIOLINI MYJIbCUPYIOLIMA MArHUTHBIA IMOTOK, OCb KOTOPOTO COBITAHAET C
OCBIO TPEThbel OOMOTKHM M HABOAMT B HEW HEKOTOPYIO 3/C, 3HAYEHUE KOTOPOH U
MTOKA3bIBACT BOJBTMETP. B IPOTHBHOM cilydae OCh PE3YJIBTUPYIOLIETO MArHUTHOTO
MOTOKA HampaBJicHa oA yriioM 90° Kk ocH TPeTheli OOMOTKH W HE HABOAUT B HEM
dJC.

Bpamarommii MOMEHT AaCHHXPOHHOIO JBHUIareiss NPONOPLUMOHATIEH KBaapary
HANpsOKEHUsS, TOABEACHHOTO K (ase craropa npuratensd. I[lostomy, naxke
HE3HAUMTEIIPHOE W3MECHEHUE HAINPSOHKEHUS B CETH  BBI3BIBACT 3HAYMTEIIBHOE
W3MEHEHUE BPALLAIOIIET0 MOMEHTA ACMHXPOHHOrO napurarens. [Ipu m3meHeHumn
HaIpPsOKEHNUS B V3 pa3 Bpalarmui MOMEHT M3MEeHHMTCA B 3 pa3a. OmmOo4HOe
BKIIFOUEHUE OOMOTOK CTaropa MO CXEME «3BE3[a» BMECTO HOPMAIBHOIO
BKJIFOYEHHUS] MO CXEME «TPEYTOJIBHUK)» BBI3BIBACT YMEHBIICHUE BpPALIAIOLIETO
MOMEHTA B 3 pa3a u ABUTareib HE OEPET C MECTa MPU NMYCKE B XOJI C HATPY3KOil Ha
Baly. 3HAYUTEIBPHOEC YMEHBUICHUE HANPSDKEHUS B CETH BO BpeMs PadOTHI
JBUTATENS] MOKET NMPUBECTA K OCTAHOBKE JBHMIaressl ¢ BBITEKAKOIIMMHU OTCHOJA
MOCJIEICTBUSIMHU.

H3mepenus, TONYYEHHBIE TIPM  HEMOCPEACTBEHHON  HArpy3Ke JABUIaTes,
NO3BOJIAOT MOJIYYUTh PA0OUME XapPAKTEPUCTUKKA ABUTATENS, ONPEIACISIOIINE €0
NOBEICHUE MPHU PA3IMYHON HArpy3ke. [Ipr xonocToM xonae noTpedasiemas u3 ceTu
MOILHOCTh FPyMAET HAa TNOTEPU B CTAIM, HA MEXAHUYECKUME TOTEPU TPEHUS B
MOJALIMITHAKAX, BEHTWISLMUOHHBIE MOTEPH TPEHUS O BO3AYyX M HA HArpPEBaHUE
OOMOTOK cTaTopa Mpy MPOTEKAHWM MO HUM TOKA XOJOCTOro Xoaa. Bee 310 -
MOTEPU  XOJOCTOTO XOAA, KOTOPbIE CUYMTAKOT TOCTOSHHBIMU TOTEPSMHU, HE
M3MEHSIOIMMHUCA KaK ITPH XOJIOCTOM XOJE, TAK U MPU HArPy3KeE.

BaxHeitelik  XapakTepUCTUKON  BICKTPUYECKOTO  JBUrAreiss  SBJISETCS
MEXAHUYECKAs XapPAKTEPUCTHUKA, MO KOTOPOM MOHMMAKOT 3aBUCHUMOCTH YACTOTHI
BpalllCHUsl 70T Bpallarowmero Mmomenta M: n = f (M). Ilpu BbIOOpE ABUrarens K
MIPOU3BOACTBEHHOMY MEXAHM3MY M3 MHOXKECTBA MABUIarelicii C Pa3JIMYHbIMHU
MEXAHWUYECKUMH  XAPAKTEPHUCTHKAMM  BBIOMPAOT  TOT, MEXaHUYECKas
XapaKTePUCTHKA  KOTOPOrO  YAOBJIETBOPSET  TPEOOBaHWSM  MEXaHU3MA.
MexaHuueckass XapakTePUCTHKA, OTHOCAIIAACS K HOPMAIbHBIM  pabounM
YCIIOBUSIM ABUTATENs (HOMUHAIBHOE HAMPSKEHUE MMTAHUS, HOMUHAIBHAS YaCTOTa
CETH W JIp.), HA3bIBACTCA E€CTECTBEHHON MEXAHWYECKOH XapakTepucTukoil. [lpu
W3MCHEHUU pPab0o4MX YCIOBUI (HANpPSOKEHUS MUTAHWS, YacTOTBl CETH W JP.)
MEXAHNYECKAs XaPAKTEPUCTUKA HA3BIBACTCS HCKYCCTBEHHOM.

Pabounmu xapakTepuCTUKaMH aCHHXPOHHOIO JBUTATENsl HA3bIBAKOT 3aBUCUMOCTH
4acTOThl BpALCHHs] /4, BPALAKOWIEr0 MOMEHTAa Ha Bajny JBHrarens M,
noTPeONISIEMOr0 JTMHEHHOTO TOKA [, CKOJNBKECHHS §, KOI(P(UIMECHTA MOJE3HOIO
neicTBUg  #, Kod(@UIMEHTAa MOIIHOCTA oS ¢ JBUTATEAs W TOTPEOasieMOi
MOILIHOCTH ;0T MOJIE3HON MOIIHOCTH HA Bajy ABUTATEINs P,



H3MeHeHnEe HAMPsKEHUS HA 3aKMMaxX CTaTopa MPUBOIUT HE TOJBKO K U3MEHEHUIO
Bpalnaromero MoMeHTa. C HampsKEHHEM Ha 3aKMMax CTaToOpa CBSI3aHbl CKOPOCTh
BpalllCHUs POTOpa #A MOIIHOCTH HA Bajy ABurareis P, 0,105 M nupu
NOCTOSTHHOM BPALIAKOIIEM MOMEHTE M.

UeM HIWKE HanpsOKEHHE, TEM MEHBLIE CKOPOCTh AU MOLIHOCTE P, BennunHa
HAMpPsDKEHWS,  MOABOAMMOIO K CTaropy, OKa3bIBAET BIMSHUE M Ha
KO3 PULIMEHT

NOJIE3HOTO ACHCTBUA ABUTareis. TakuM o0pa3oM, ¢ U3MEHEHUEM HAIMPSKCHUS HA
(hazax IBHTATEINSE U3MEHSIOTCS U €r0 PA00UYME XAPAKTEPUCTUKH.

OAHMM K3 OCHOBHBIX HEIOCTATKOB ACMHXPOHHOIO JBHIraTelis AONr0e€ BpeMs
SBJISATIACh CJIOYKHOCTh PEryJIMPOBAaHUS YACTOTHI BpallecHWs. YacrtoTa BpallcHUs
ACUHXPOHHOrO ABMrarels onpenensercs Gopmynoi n= 60 f; (1-s)/p, u3 KOTOpOW
CJIEIYET, YTO BEJIMYMHY A MOKHO PEryJIMPOBATh IMyTEM M3MEHEHHS YaCTOThI CETH
f1, 4YHMClla map TOJIIOCOB p (CTYNEHYATOE PETYJIUPOBAHKE), W3MEHEHUEM
CKOJIBKEHMS S 334 CUET M3MEHEHUS COMPOTHBIICHUS LIEMU CTaTopa WM portopa. B
HACTOSLIEE BPEMS OCHOBHBIM CHOCOOOM PEryJIMPOBaHUs 4YacTOTHI BpAlLCHUS
ACUHXPOHHBIX JBUTATeleil CTal0 4YacTOTHOE PETyIUPOBAHUE, I YETO
UCIOJIB3YIOTCS MPe0Opa30oBaTeNIM YaCTOThI, KOTOPBIC MO3BOJISIOT PETYIMPOBATH HE
TOJILKO 4YacTOTy BpalleHHusl JABurarenas. B maHHOW jabopaTopHoil pabote
ANIEKTPONMUTAHUE IBUTATENS OCYIIECTBIISIETCS OT TPE0Opa3oBaTENsl YaCTOTHI.

3. llopsiioK BBINOJIHEHHS PA0OThI

3.1.03HaKkOMHUTBCS C JIaDOPaTOPHOW YCTAHOBKOW (MOJAYJIb THMTAHHS, MOAYJb
Tpex(a3HOro HampsHKEHHs, MOJYJIb TE€HEpaTopa MOCTOSHHOIO TOKa, MOJYJIb
aMIIEPMETPOB  MEPEMEHHOIO  TOKA, MOAYJIb HW3MEPUTEIIbHBIA, BarTMETP).
O3HaKOMUTBCS C MACMOPTHBIMU JTaHHBIMA ACMHXPOHHOTO JBHMTraTells W 3anucaTh
ux B T1abm. 2.2.1.

Tabnuna 2.2.1

Tun 3aBoack |Homunane |Homunames |Homubaans |Homubans (Koaddun [HomunaneH
JIBUTATE |OM HOE BIi TOK, Has Has UEHT bIN

TSt HOMEp |HampsbkeH (A MOIIHOCTb, [4acTOTa  |MOJE3HOTO |[KO3PPULme
Y A Y kBT BpALIEHUS, [ICHCTBUS, [HT

00/MUH % MOIIHOCTH

3.2. ITpoGubiit myck apurarens. CoOpaTh JIEKTPUUYECKYIO CXEMY JUIsi TPOOHOTO
nycka JABWratrenss Ha xojjoctoM xoay (puc. 2.2.1). Ilpm cOopke cXeMbl
MCITIOJIB30BATh CTPEJIOYHBIA amMuepMeTp ¢ mpenenoM umepenus 1 A momyns
aMIEPMETPOB TEPEMEHHOTO TOKA M CTPEJOYHBIA BOJBTMETP C MPEACIIOM
uaMepenus 250 B. OOpaTuTe BHUMaHHUE MPU 3TOM HA CXEMY COCTMHEHHSI OOMOTOK
JBUTATENS (TPEYTOJIBHUK).

YCTaHOBUTh HA MOAyJE Tpex(a3HOro HAMPSHKEHHS YacTOTy MUTAOLIETO
HanpsbkeHus S50 ' (moteHuuomeTp RP/ B KpaiiHEE MPABOE MOJIOXKEHUE).



Puc. 2.2.1

[Mocne NpoBepKM CXeMbl NpenogasaTeniemM Npou3BecTn NPOOHLIA NYCK ABUraTens.
Bknounte  Mofynb nuTaHua  (Bblkntoyatens QF), Moaynb  Tpex@asHoro
HanpsbkeHa (BbikoyvaTens SAL n Tymbnep SA2).

[Mpw nycke ABuratens 06paTnTb BHMMaHVE Ha HarnpaB/ieHNe BpaLleHWs ABuraress.
OcTaHOBMTb [Burarte/is C NMomMowbto KHorku SB1 v nepesecTn Tymb6nep SA2 B
HVXKHEe MOosIoXKEHNMe.

[Mocne OTKAKOYeHUA MUTaHUA MOMEHATb MOPAAO0K YepefoBaHMA (a3 TPex(asHoro
HanpPsHXKeHNA Ha CTaTOPHbIX 0OMOTKax ABWUraTens U CHOBa BK/OUUTL ABUratefib.
O6patuTb BHMMaHWe Ha Hanpas/eHVe BpalleHns potopa gsuratens. OTKIUNTb
aNeKTponunTaHue apuraTens.

3.3. CHATb perynvpoBOYHYIO XapakKTepUCTUKY acCUHXPOHHOIO ABuratens Ha
X0/10CTOM Xo0Ay n =f(f). [nga aToro 3anyctuTtb ABUraresib N N3MeHsAs YacToTy
Hanps>KeHUA MUTaHWA C MOMOLLbIO MoTeHuMomMeTpa RP1 un3MepATb BeNUYMHY
Hanps>KeHWA 1 CKOPOCTb BpaLLeHWs poTopa ABUratens npu Kaxgom 3HayeHuu
4aCTOTbl C MOMOLLbIO (hoTOTaxoMeTpa. Pe3ynbTatbl 3aHecTM B Tabn. 2.2.2. Tlo
pesynbTaTaM M3MepeHWin OnpeaenTb 3HavyeHre YacTOTbl HanpsHKeHWst NUTaHWS.
[Mpw 3TOM Y4ecTb, YTO B YaCTOTHOM NpeobpasoBatesie obecneunsaetca U/f= const,
a HanbosbLUee 3HaYeHMe YacTOoTbl HanpsKeHus npeobpasosarens - 50 I,
Tabnuua 2.2.2

U, B

n, 06/M1H

£y

3.4. CHATb MeXaHMYeckue u pa60L||/|e XadpPaKTePUCTNKa aCMHXPOHHOIO ABUraTesnd



MNP CoearHEHNN 06MOTOK BUraTeNs B TPEYrONIbHUK.

[N CHATUS MeXaHWUYecKMX M paboumx XapaKTepuCTMK cobpaTb CXemy Mo puC.
2.2.2. B KauecTBe Harpysku MCMo/b3yeTcs MalliHa MOCTOSHHOrO ToKa (Moaynb
reHepaTopa MNOCTOSIHHOTO TOKa). BennumHa Harpysku reHepaTtopa 3afaeTcs
nepekntouateneM SA3 Moayns reHepaTopa MOCTOSIHHOTO TOKa. B KauecTse
BONLTMETP [/11 MOAYNS reHepaTopa NOCTOSIHHOTO TOKa MCMO/b30BaTh LMPOBOI
MY/IbTUMETPBPEXMUME W3MEPEHUS MOCTOSHHOTO HAMPSKEHUST UAW  CTPENIOYHbINA

BONLTMETP MOAYNA BOLTMETPOB. B KayecTBe amnepmMeTpoB WCMO/b30BaThb

amnepMeTp MoAyna U3MepuTenbHoro. lNepekntoyatens SA2 moayna reHeparopa
YCTaHOBUTL B NO3NLUNIO «O».

Puc. 2.2.2.

BKOUMTL B CeTb aCUHXPOHHbLIA fABurartenb. 3anucatb MokasaHus Mnpubopos B
peXunme XOonocToro Xxoaa pasuratens B Tabn. 2.2.3. Ha Moayne reHepartopa
MOCTOSAAHHOrO TOKa NofaTb Ha OOMOTKY BO30OY)KAEHWS MUTaHue BbIK/OYaTenem
SAl wmopyna reHepaTopa MOCTOAHHOIO TOKa. W3MeHsAd BeNn4YMHYy Harpysku
reHeparopa nepekntoyarenieM SA3, Npon3BecTU N3MEPEHNS TOKa reHepaTtopa /Mmpwu
Ka)KA0 Harpyske reHepatopa. PesynbTaTbl M3MepeHW 3anucatb B 1abn. 2.2.3.
OTKMoUNTL ABuratens. [MPOBECTU BbIYUCNEHUSA BENYMH, YKa3aHHbIX B Tab/l.
2.2.3, B TOM 4uCne BeMYMHY TOPMO3HOro MomeHTa MT, co34aBaemMoro
reHepatopom. [pu BbluMCneHUM ydyectb, 4yTo KM= 9,52KE YacToTy BpalleHus
N3MePATL LIMPOBLIMPOTOTAXOMETPOM.

Tabnuua 2.2.3

3mepeHo

ACUHXPOHHBI ["eHeparop BbluncneHo

[Burajtens MOCTOSA:1 HOrO

Ui, 1i, Py n, un3 ~ A pj Kes(U + IwMr _Pp2= M cos

B A BTt 006/M™ BT R)/n KMa  0,105Mm W



3.5. CHATb MCKYCCTBEHHYK) MEXAHWYECKYIO XAPAKTEPUCTUKY NPU MOHMIKEHHOM
HANPsLKEHUM. [[71s1 3TOr0 cOeAMHUTh OOMOTKHM JABHMTaTENs MO CXEME 36e30d. OnbIT

OPOBOANTH AQHAJIOTMYHO MYHKTY 3.3. Pe3ynbrarel M3MepeHuil 3amucarh B TalOl
224.

Tabmima 2.2.4

n, 00/MUH

Ur, B

Ir, A

M,Hwm

4.Conepxanue oTyera.
S.KoHTpO/ILHBIE BONPOCHI

OT14yer o padoTe AOKEH COIEPKATE:

a)HAUMEHOBAaHHE PA00THI U LEJIb pa0OThI;

0)cxeMy SKCIePUMEHTA U TA0IULbI NOJTy4eHHbIX Pe3yJ/IbTATOB,;
B)pabo4ne XapaKTepucTHKH;

T) 3KCIEPUMEHTAIbHbIE MEXaHHYECKHE XaPaKTePHCTHKH
IS BCEX OMNBITOB, MOCTPOEHHbIE B OJTHHX KOOPANHATHBIX
0CsIX;

J)BBIBO/BI 10 MPOAEIAHHOI padoTe.

1. Kako npuH1mMn AciicTBrs Tpex(azHOro aCHHXPOHHOTO IBUTATENs?

2. YT0 TaKoe CKOJIBKEHUE?

3. Kak coemuHATH 3B€3/10M BBIBOABI 0OMOTOK TpEX(Da3HOrO IBUTATENS?

4. Kak COeIMHUTH TPEYTOJIBHUKOM BBIBOIBI OOMOTOK TpeX(ha3HOro ABUTaressi?

5. Kak Mm3MEHUTh HANPABIICHUE BPAIICHUS ACHHXPOHHOTO JIBUTATES?

6. Kakasi 3aBUCMMOCTb HA3bIBACTCS MEXAHUYCCKOM XapaKTECPUCTUKOMN?

7. Kakast MOIIHOCTh YKA3bIBACTCS B MACTIOPTE JBUTATENS?

8. Kakue cymecTByroT CoCcOOBl  PETYJIMPOBAHUS  YacTOTHI  Tpex(azHOro
ACUHXPOHHOTO Auraresis? Kak mpu 3ToM H3MEHSIETCS YacToTa BpalleHus potopa?
9.Ilouemy HEOOXOmMMMO OOSI3aTEBHO MApPKUPOBATh BBIBOJBI CTATOPHBIX OOMOTOK
nBurarens?

10.ITouemy npu Manoii Harpy3ke asuraresib umeet Hu3kuii KT/ v Huskwmii cosp?



Kpurepun ouenku
-OLICHKA «3a4YTEHO»- BBICTABIIACTCA CTYACHTY, €CIH MMEKOTCSI  MEJIKME

NOTPEIIHOCTHA, HE BIMSIOLNIME KapAWHAIBHO Ha 3HAHUS  ONPEACIICHHBIC
npPOrpaMmMmoil 00y4YeHHs.

-OIICHKa «HE€ 3a4YTCHO» - Fp}I6I>Ie OI]_II/I6KI/I, MMOJIHOCTBKO HCKAKCHO CMBICJIOBOC

3HAYCHUC, ITIOHATHUC, OIIPCACIICHUA.



Paszpen 1. DiekrporexHuka.

Texcr3aganus Nel

Bapuanr 1

1. Kakoe sBIeHUE HA3BIBAKOT AIEKTPUUECKAM TOKOM?

2.Kakum cBoiicTBOM 001a1aF0T KOHAEHCATOPBI?

3 . Kak u3MeHMTC 3apsij KOHACHCATOPA, €CIIM TPU HEU3MEHHOM
HaIPSHKEHUM YBEIIMYUTD PACCTOSHUE MEKY TJTACTUHAMHU KOHJEHcaTopa?
4.Kak Ha3bIBaOT CAVMHUIY U3MEPEHMS JIIEKTPUUECKONH EMKOCTH?
5.3anumute GopmMyy JUIs BEIYMCICHUS SKBUBAJICHTHONH €MKOCTH JIBYX
MOCJIENOBATENBHO COEAMHEHHBIX KOHAEHCATOPOB.

PacdeTHOE 3amaHue
1. CocTaBuTh CXEMY U OMNPEACIUTh SKBHUBAJCHTHYI0 €MKOCTb YETBIPEX
KOHJIEHCATOPOB COEIMHEHHBIX TocienoBaTenbHo, ecnu . C1=3Mkd,
C2=6Mx®D, C3=10Mr®, C4=12MKD.

2. OnpenenuTh  3KBHUBAJEHTHYIO E€MKOCTh CMEIIaHHOHU CXEMBI
koHaeHcaTtopoB, eciiu C1=4mMk®d, C2=6mk®D, C3=7TmMkD, C4=8mkD.

Bapwuanr 2

1. UTO HA3BIBAKOT DIIEKTPUUYECKAM HANPSHKEHUEM ?

2.YT0 HA3BIBACTCS HIEKTPUYECKON TPOBOAUMOCTBIO?

3 Kak u3MeHuTCs 3apsi KOHACHCATOPA, €CIIM YBEJIIMYUTD HAMIPSHKEHUE
3apsaa KoHaeHcaropa?

4.0T1 KaKkux napaMmeTpoB 3aBUCUT EMKOCTb KOHAEHcATOpa?

5.3amumute GOpMyy U BEIYMCIEHUS SKBUBAJICHTHONH €MKOCTH JBYX
MapaJJIENbHO COEAMHEHHBIX KOHACHCATOPOB.

PacueTHOE 3a1aHHE
1. CoctaBuTh CXE€My W OMNPEACHUTh JKBUBAJECHTHYIO €MKOCTb

YETBIPEX

KOHJIEHCATOPOB COEIMHEHHBIX mapawienbHo, ecimu . Cl=3mMx®, C2=6MkO,

C3=10mMx®D, C4=12MKD.

2. Onpenenuth 3KBUBAJEHTHYIO €MKOCTh CMEIIAHHON CXEMbI KOHAEHCATOPOB, €CIH

CI1=10mMx®, C2=15MkD, C3=5MkD, C4=15MkD.



TekcT 3aganus Ne2

Bapwuanr 1
1. M3 kakuX yCTPOHCTB B OCHOBHOM COCTOMT JJIEKTPUYECKAS LIETIB?

2.Hamummre 3akoH OMa 11 y4acTKa SJICKTPUYECKOH LETH.

3.UT0 Takoe 2JIEKTpUUECKasi MOIIHOCTh M B KAKUX €IMHUIIAX OHA U3MEPSIETCS?

4 Hanummre Gopmyny s ONMPEACIEHUS MOIHOCTH B PE3UCTOPE
CONMPOTHUBJIEHUEM R 4epe3 KBaapaT TOKa U COMPOTUBIICHUE?

5.3anummte GopmysTy AJi BBIYUCICHHS SKBUBAJICHTHOTO COMPOTUBIICHUS

JBYX TOCJEN0BATENBHO COCAMHEHHBIX PE3UCTOPOB.

PacuetHOE 3amanue
1. OnpeneauTs TOK, KOTOPHIH OyAET MOCTYMATh B 3JIEKTPHUYECKYIO JTAMIIOUKY,
BKJIIOUYCHHYIO MO HanpsukeHue L[=220B, ecnmu cONMpOTUBIECHUE TaMMIOYKH
paBHO R=440 Owm.

2. DneKTpuyYecKui ABUrateab noakmoyeH k cetu U = 220B, B HeM IPOTEKAET
Tok [=4A. OnpeaenuTe BEAUYHUHY CONPOTHUBIIEHHA R ¥ MomHOCTS P,
MOTPEOIAEMYIO JICKTPOIBUTATEIIEM.

3. Yepes nammny HakanmuBaHuUA ¢ conpoTuBieHHeM R=4400M npoTekaeT Tok
[=0,25A. Onpeaenute HanpszkeHue U, K KOTOPOMY MOJKIIOYEHA JIAMIIa
HAKaJIMBaHU.

Bapwuanr 2

1. Hanvmwmre 3axoH OMa Ass MOJIHOM 3JIEKTPUYECKON LIETIH.

2. JlaiiTe onpeneneHus y3Jia uiv TOUYKH Pa3BETBICHUS JIEKTPUUECKON LEITH.
3. Hamumure Qopmyny s OnpedcsicHuss MOIIHOCTH B

PE3UCTOPE COMPOTUBICHUEM R 4epe3 KBaapar HaNpsOKEHUS U
compotuBieHue.  4.3anvmmTe B OOIIEM BUAE MEPBBIA 3aKOH

Kupxroga.

5.3amumure GOpMyy U BBIYMCIEHUS SKBUBAJICHTHOTO COMMPOTUBIICHUS
JBYX MapauIEIbHO COCIUHEHHBIX PE3UCTOPOB.

PacuetHOE 3amanue
1. OnpenenauTs, K KAKOMY HANPAKEHUIO HYKHO TOJKITIOUUTD NEKTPHUYECKYIO
JAMITOYKY, HMEIOIIY0 conpoTuBiieHHe R=60 Owm, 4TOOBI Yepe3 Hee MPOTEKa
ToK [=2A.

2. Yepe3s ciupalib 3JAEKTPOIUIUTKY C COMPOTUBICHHEM R=240OM NpOXOIHUT TOK
[=5A. Onpenenuts Hanpskerne U u momHOCTH P, moTpebmsemyro
SIIEKTPOTUTUTKOM.



3. DnekTpoaBUTraTelhb MOMHOCTHIO P=10kBT MOAKIIIOUEH K CETH C
HanpspkeHueM U=225B. Onpenenuts cuiy Toka I anekrpoasuratens.

Texkcr3aganus Ne3
Bapuanr 1

1 .Kakue Mareprainbl Ha3bIBAOTCS (PeppoOMarHeTuKamMu ?

2.YeM OTIMYaroTCs MarHuTOMATKME MaTEPUAIIBI OT MATHUTOTBEPABIX?
3.IlosicauTe MPUHLIMN PaOOTHI AIEKTPOABUTATENS.

4.Kak Ha3pIBaOT CAVMHULY U3MEPEHUS MATHUTHON WHAYKTUBHOCTH?

5.Kak onpenenuts HampasJICHUE DIEKTPOMArHUTHOW CHIIBI, NEHCTBYIOLIEH HaA
IIPOBOJHUK C TOKOM B MAarHUTHOM MOJI€E?

PacueTHoe 3ananue
1. K ucrounuky nepemennoro HanpsbkeHuss U = 10 B wacroroii = 12 k'
MOJKJIKOYEHA TOCIIEA0BATENBHAS LENb C AKTUBHBIM CONPOTHBICHHEM R = 6
Owm, uHaykTuBHOCTBEIO L = 0,8 MI'H u emkocthro C = 0,4 mx®d. Tpebyercs
ONPENENUTH NOJIHOE COMPOTUBIIEHUE Z 1ienu, cuily Toka | u Hanpsbkenus U Ha
JJIEMEHTAax
R,L,C

2.Yacrora nepemeHHoro toka 50 I'm. Omnpenenuts CKOMBKO BPEMEHH
JUTUTCS OMH nepron T.

3.Ilepuon mepemennoro toka 1=0,02 cek. Onpenenuth yactoty (f)
NEPEMEHHOTO TOKA.

Bapwuanr 2
I.ITosicaute  HasHayeHWe  (PEPPOMATHUTHOTO  CEPACYHHMKA  KATYLIKH
WHAYKTABHOCTH.
2 IloscanTe mpuHLMN PabOTHI JIEKTPUUYECKOTO FEHEPATOPA.
3.IlosicauTe TpUHLUN PAOOTHI 3EKTPOMArHUTHOTO PETIE.
4.Yto npeacTaBiseT coOO0i HHAYKTHBHOCTD?
5.Kak Ha 3J€KTPUYECKUX CXEMAX YCTOBHO 0003HAYAKOT WHYKTUBHOCTh?

PacyetHoe 3aanue

1.K ucrounuky nepemennoro Hanpsbkenus U = 15 B gactoroii f = 10
K[ Il TOJAKIIFOUYEHA MOCJIEN0BATENbHAS UENb C AKTUBHBIM CONPOTUBIIEHUEM R =
8 Om, unayktuBHocTh0 L = 0,8 MI'H 1 emkxocthro C = 0,5 Mk®D. Tpelyercs
ONPENENIUTH NOJIHOE COMPOTUBIIEHUE Z 1ienu, cuily Toka | n Hanpsbkenus U Ha



sanementax R, L, C.

2.YacrtoTa mepeMeHHOro Toka 55 I'm. Onpenenuts CKOJIbKO BPEMEHU
JUTATCS OUH niepuona T.

3.Ilepuon mepemennoro toka T=0,03 cex. Onpenenuts yactoty (f)
NEPEMEHHOT0O TOKA

Tekcer 3agannsaNe4

Bapuanr 1

1.Kako# TOK Ha3bIBAIOT MEPEMEHHBIM?
2.IloscHATE OCHOBHBIE MAPAMETPBl MEPEMEHHOrO TOKA: MEPHOJ, YacToTa,
amIuInTyja, gasa, HayajibHas ¢asza.
3.B macnmopre SIEKTPUYECKOrO ABUrarens ykazaHo Hanpsbkenue 380B. K
KAKOMY 3HAUYEHUIO OTHOCHUTCS €r0 HAIPSHKEHUE. MTHOBEHHOMY, aMILTUTY AHOMY
WU JCUCTBYIOIIEMY?
4. MOXET 1M Yepe3 KOHACHCATOP NMPOTEKATh MEPEMEHHBIN TOK?

5.Ilepeunciure MPEUMYILECTBA MEPEMEHHOTO TOKA?

PacuetHoe 3aganne

JI1s 3IEKTPUYECKON IENU MOCTOSIHHOTO TOKA OMPEAETUTh 00IMi

TOK I, Te:
R1 =10 Owm;
R2 =10 Owm;
R3 =10 Owm;
R4 =10 Owm;
U=110B.
Bapwuanr 2
1 . Kaxk Ha3bpBalOTCA 3HAYCHHUS TECPEMCHHOTO TOKA W HANPSLKCHUS B

MPOU3BOJILHBIF MOMEHT BPEMEHH?

2. Kak HasbiBaeTcsi HamOOJblllee M3 MTHOBCHHBIX 3HAYCHHWM TEPUOAMYECKU
W3MEHSIOIIEHCS BEJIMUMHBI 32 BpEMs OJIHOTO Tiepruoaa’?

3. Kak Ha3bpIBacTCs BpeMsl, B TCUEHWH KOTOPOTO MEPEMEHHBIM TOK COBEpIIacT
TIOJIHBIN [TUKJI CBOMX KoeOanmii?



4. Kak Ha3bIBAOT €AMHULLYY U3MEPEHHUS YaCTOTHI IEPEMEHHOTO TOKA?
5.Yemy paBHa yacTOTa NEPEMEHHOIO TOKA B Poccun?

PacuetHoe 3aganne

JUTs BIEKTPUYECKOM IENU MOCTOSTHHOTO TOKA ONPEAEIUTh O0IMi

TOK I, Te:
R1 =10 Owm;
R2 =10 Owm;
R3 =20 Owm;
R4 =30 Owm;
U=110B.

Texcr 3apanus Ne5

Bapuanr 1

1. Yto Takoe Tpex(asHblii MEPEMEHHBIN TOK M TOUYEMY OH TaK HA3bIBACTCA?
2. Havyeprute Tpex(pazHyro YETHIPEXTTPOBOJHYIO LIEMb COCTMHEHHYIO 3BE3I01.
3. 3anmMmuTe COOTHOWIEHWE MEXKAY (Pa3HBIMM M JIMHCHHBIMH TOKAMH H
HANPSHKEHUSIMU B COCIMHEHHUHA 3BE3/1A.
4 I1pn Kakux YCIOBHIX MOKHO COEAMHSTH MOTPEOUTENEH IO CXeMe «3Be3/a 0e3
HYJIEBOTO MPOBOAAY ?
5. Kakas Tpex(aszHas Harpy3ka Ha3bIBACTCS CUMMETPAYHOM.

PacuetHoe 3aganne

1.JIunerinoe nanpsbkenne B ceth U=380B, a JNMHEHHBIA TOK paBeH
1=5A.Onpenenuth (a3HOE HANPSHKEHUE, €CIAM  CAMMETPHYHAS  Harpyska
COCIMHEHA «TPEYTOJIBHUKOMY.

2 K Tpexdaznoii nenu ¢ uHeHHBIM HanpsbkeHrueM 380 B npucoeamanmm
CUMMETPUYHYIO HArpy3Ky, aKTUBHOE CONPOTHBIICHHE KOTOPOH B KaKIoW (paze
paBHO 4 OM. OnpenenuTh (a3Hble TOKK U HAMPSDHKEHUS MPU COCIMHEHUN HATPY3KA
«3BE3JI0MY.

Bapwuanr 2

1. YUeM OTIMYaETCs HECBA3AHHAS U CBA3aHHAS TPEX(a3HbIE CUCTEMBI?.
2. Kakue craHaapTHele HANPsOKEHUS B TpeX(a3HbIX Lensx Bam u3BecTHBI?
3 .Haueprure Tpex@asHyr SJIEKTPHUECKYIO LEMb COCAWHEHHYIO M0



CXEME TPEYTOJIbHHK.
4.3anuiinTe COOTHOLICHHUS MEXAY (Pa3HBIMH W JIMHEHHBIMUA TOKAMH U
HANPSHKEHUSMU B COSIMHEHUH TPEYTOJIbHHUK.

5.Kak crnenyer NOAKIOYMTH BOJBTMETP 4YTOOBI M3MEPUTH (a3HOE WU
JIMHENHOE HAPSHKECHUS.

PacueTHoe 3anaHue
1. Jlunerinoe wnanpspkenne B cetm U=380B, a JmMHEHHBIA TOK paBeH

1=5A.0npenenuth Gpa3HOE HANPSHKEHUE, €CITH CUMMETPUYHAS HArPy3Ka
COCIUHEHA «3BE3I0MN.

2. K Tpex(aznoii nenu ¢ nuHEHHBIM HanpsbkeHuem 220 B npucoenuHum
CUMMETPUYHYO HArpy3Ky, aKTUBHOE COMPOTHBICHUE KOTOPOW B Kaxaoil (aze
paBHo 4 OwM. Onpenenuth (a3Hble TOKA W HANPSOKEHUS MPU COCIUHECHUU
HArpy3Ku «TPEYTrOJILHUKOM.

Texcr 3apanus Ne6

Bapuanr 1

1. IlepeunciiiTe OCHOBHBIE METOIbI U3MEPEHUIA.
2. Kakpe nOrpenHOCTA CYIIECTBYIOT JUIS OLICHKM TOYHOCTH W3MEPEHUI?
MAarHUTOSJIEKTPUYECKON U SJIEKTPOMArHUTHON CUCTEM?
3 . Kakum 00pa3oM MOXHO paclIMpuTh NPEACNIbl M3MEPEHHS TOKA U
HaIPSHKEHUA ?
4. Kak B 3JIEKTPUYECKYHO LIEMb BKIKOYACTC aMIIEPMETP?
5.T1osgcHUTe NPUHLUAIT TEWCTBUS MAarHUTODJIEKTPUYECKOTO H3MEPUTEIBHOIO
MEXaHU3Ma.

TecToBoe 3amanue

1. OcHOBHAs €AUHUILIA U3MEPEHUS CUJIBI SJIEKTPUUECKOTO TOKA.
-aMmriep;

-BOJIBT;

-OM;

-BarT.

2.OCHOBHas €IMHULIA U3MEPEHUS JIIEKTPUUECKOTO HAMPSIKEHUS.
-aMmriep;

-BOJIBT;

-OM;

-BarT.

3.OcHOBHAs €IUHULIA U3MEPEHUS NEKTPUUECKOTO COMMPOTUBIICHUS.



-amIep;
-BOJIbT;
-OM;

-BaTT.
Bapwuanr 2

1 .Ha xakue KJ1acChl TOUHOCTHU ACIIATCS JIEKTPOU3IMEPUTENBHBIE TPUOOPHI?

2. KakumMu  yCNIOBHBIMM 3HAaKaMM Ha [IKajne OOO3HAYarOTCs NPHOOPHI
MAarHUTOSJIEKTPUYECKON U SNIEKTPOMArHUTHON CUCTEM?

3. Kak B 2JIEKTPUYECKYIO LIETb BKIIFOYAETCS BOIBTMETP?

4. Kak B 3NEKTPUYECKYIO LIEMb BKIOYACTCS MPUOOP BaTTMETP?

5.TlosgcHuTe NPpUHOMI  JEWCTBUA  QJIEKTPOMArHUTHOIO  U3MEPHUTEIBHOTO

MEXaHu3Ma.
TecToBoe 3aganne

1.OCHOBHAs1 €IMHUALIA U3MEPEHUS JIIEKTPAYECKONA MOIITHOCTH.
-TeHpH;
-BaTT,
-Tepi;
-apana.
2.0OcHOBHAS €IUHHALIA H3MEPEHHS YACTOTHI IEPEMEHHOIO TOKA.
-TeHpH;
-BaTT,
-Tepi;
-apana.
3.OcHOBHAs €IUHULIA FTIEKTPUUECKOU EMKOCTH.
-TeHpH;
-BaTT,
-Tepi;
-apana.
Texker 3apanus Ne7

Bapuanr 1

1. KakoBo Ha3HaueHue TpaHcpopmaropa B SHEPrOCHCTEME IMPU NEpPeaadye H
pacnpeaeneHum 3JIEKTPHUECKON SHEPrumn?

2. [losicHUTE  HA3HAUYEHWE W YCTPOHCTBO  OTHCIBHBIX  JJIEMEHTOB
TpaHcpopMaropa: MarHUTOMPOBOAa, OOMOTOK, M30JISTOPOB.

3.ITosicauTte Kakoi TpaHcHOpMaTOp HA3BIBACTCS MHOTOOOMOTOYHBIM?

4 TIosICHUTE KaK ONBITHBIM MYTEM OMPEACTUTH KOA(PPUIUEHT TpaHCPopManum?
5.ITosicaute HazHaueHue JIATPa?



Bapwuanr 2

1. [losicaute nmpuHUMI padoTel TpaHchopmaropa. [louemy oH MOXKET paboTaTh
TOJIBKO HA MIEPEMEHHOM TOKE?

2. Yuceno BUTKOB nepBruuHoii 0omMoTku 100, Broprunoii 500. Onpeaenuts
HANPSHKEHUE XOJIOCTOrO X014 BTOPUYHOM OOMOTKH, €CJIHA K IEPBUYHOMN
NMOABEACHO HanpsukeHue 220B.

3. KakoBo omnume TpexgasHbix TpaHc(hopMaTopoB 0T 0AHO(A3HBIX?

4 3anumute GopMyiy BhIPaKAIOUIYH0 3aBUCUMOCTh MEK/Ty YACIIOM BUTKOB U
HANPsHKEHUSIMU B OOMOTKaxX TpaHcdopmaropa.

5.1losicHATE KaKKe TPaHCPOPMATOPBI SBJISFOTCS MOBBIIIAIOMIMMH, 4 KAKHAE
NOHMKAOLMHU.

Texcr 3apanusa Ne§

Bapuanr 1

1. [IpuBennTe KIacCH(PUKALIMIO MAIIAH NEPEMEHHOTO TOKA.

2. TlosicHuTe mosTyueHue TpexPazHoro BpallaroIerocss MarHUTHOTO TOJIS.
3. Hannmuare Gopmyny 1uist ONPEIEIICHAS CKOJIBKEHUS.

4. YeMy paBHO CKOJIBYKEHHE POTOPA MPH MyCKE ABUTATENS?

5. Kak Ha3pIBaeTCs BPAIIAOMIASCS YACTh ACHHXPOHHOTO 3JIEKTPOABUIATENS?

Bapuanr 2

1 . Kakue CHHXPOHHBIE CKOPOCTHA MOKHO MOJYYHUTh MPH YaCTOTE TOKA B CETH
50I'?

2. ITosiIcCHUTE YCTPOMCTBO M MPUHITUT ACHCTBUS aCHHXPOHHOTO JIBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM.

3. B Kakux npenenax MOKET U3MEHUTHCS 3HAYEHUE CKOJIBYKEHUS?
4. Kakoit 3JIEKTpOABUTaTEIIb HA3bIBACTC ACUHXPOHHBIM?

5. Kak Ha3bIBAETCsl HETIOABMIKHAS YaCTh aCHHXPOHHOTO AJIEKTPOIBUTaTENs?

Texcr 3apanus Ne9

Bapuanr 1

1. [losicHUTE TPUHLKT ACHCTBHS T€HEPATOPA TOCTOSSHHOTO TOKA.
2.Haueprute cxemy reHeparopa ¢ He3aBUCUMBIM BO30YKICHUEM.
3.Haueprute cxemy reHeparopa co CMEIIAHHBIM BO30YKIEHUEM.



4.J1ns1 4ero CyIECTBYIOT MOJIFOCA B AIEKTPOABUTATENE MOCTOSHHOTO TOKA?
NapauIETbHBIM BO30YKICHUEM.

5.Kak MOKHO U3MEHHUTh HATPABIICHUE BPALUEHUS SIKOPS Y IBUTATEIS
MOCTOSIHHOTO TOKAa?

Bapuanr 2

1. [losicCHUTE TPUHLIKI ACHCTBHS IBATATENsI OCTOSHHOTO TOKA.

2.Hadepture cxemy reHeparopa ¢ napauieinbHbIM BO30YKACHUEM.

3 .B yeMm 3aknroyacTcs NPUHLIKAN 00OPATUMOCTH SJIEKTPUUECCKUX MALIHH?

4. HavepTtHTe CXEMBI COCIUHEHMS IBUTATEINICH C MOCIIEI0BATEIbHBIM 1 €
NapauICTbHBIM BO30YKICHUEM.

5. Kak Ha3pIBaETCs BPALIAIOLIASICS YACTh 3JIEKTPOABUTATENS TOCTOSIHHOTO TOKA?

Kpurepuu ouenkn:

- OIICHKA «OTJIMYHO» BBICTABJIACTCS CTYJACHTY, €CIIA O€30ITHMO0YHO BHITIOJTHEHBI
BCE 3a/1aHHSI,

- OIICHKA «XOpoHI10», €CJIK BbIIOJIHCHO IIPAaBUJIbHO HC MCHCC %4 BCeX SaﬂaHHﬁ;
- OIICHKA «YAOBJICTBOPUTCIILHO», CCJIX BBIITIOJIHCHO HC MCHCC 2 3aHaHHﬁ;

- OIICHKA «HEYAOBJICTBOPUTEIILHOY, €CIIA CTYJACHT HE CITPABUIICS C
OOJILIIIMHCTBOM 3aIaHUIA.



TECTHPOBAHHE
Paznen 1 «IloCcTOSIHHBINH JIEKTPHYECKHIA TOK»

1.0npenejiuTh CONPOTHBICHHE JIAMIIbI HAKAJIUBAHHS , €CJIH HA Hell HANMCAHO
100 Br u 220 B

a) 484 Om 0)486 Om
B) 684 Om r) 864 Om

2.Kakoii u3 npoBOA0OB OAHHAKOBO AMAMETPA U AJIHHBI CWJIbHEE HArPeBaeTcs —

MEIHBbII WIN CTAJbHOI NPH OAHOI U TOii &Ke cuJjie ToKa ?

a) Mennbrii 0) CranbHoM
B) O0a mpoBoOJia HArPEBAKOTCS r) Hu kako#i u3 npoBoioB
OJIMHAKOBO HE HarpeBaeTcCsl

3.Kak u3MeHUTCSl HANpsGKeHHEe HA BXOAHBIX 32:KHMAX YJIeKTPHYECKO uenu
MOCTOSIHHOTO TOKA ¢ AKTHBHBIM 3JIEMEHTOM, €CJIH NMApa/LieJIbHO UCXOTHOMY
BKJIIOYHUTH eIlé OAHH JIeMEHT?

a) He uamenutcs 0) YMeHpmmTCS

B) YBEINUYUTCS r) JlJIs OTBETA HEAOCTATOYHO JTAHHBIX

4.B 3J1eKTPHYECKOil CeTH NOCTOSIHHOIO0 TOKA HAaNpPS)KEeHHE HA 3aKMMAax
HCTOYHHMKA JJIEKTpPo3Heprun 26 B. Hanpsiskenue Ha 3a:KuMax nmorpeoduress 25
B. Onpenenurs moTepro HANPSIKEHUSI HA 32’KUMAX B IPOLEHTAX.

a) 1 % 0)2 %

B)3 % r)4 %

S5.2qexkTpuyeckoe conporusieHne Yyeaosedeckoro reqia 3000 Om. Kakoii Tok
NMPOXOJHUT YePe3 Hero, eCJIM YeJI0BEeK HAXOAUTCH moa Hanpsikenuem 380 B?
a) 19 MA 0) 13 MA

B) 20 MA r) 50 MA

6.Kakoii u3 npoBO0B OAMHAKOBOM JJIMHBI U3 OJHOI0 M TOI0 K€ MaTepuaJa,
HO PA3HOI0 AUAMETPA, CHJIbHEE HATPEBAETCH NPH OJAHOM U TOM K€ TOKe?
a) O0a nMpoBoJia HarpeBarTCs OUHAKOBO;

0) CujibHEE HArpeBacTCs MPOBOJ ¢ OOJILIIUM JUAMETPOM;

B) CuJibHEE HArpEeBAETCsl MPOBOJI C MEHBLINM JUAMETPOM;



r) [IpOBOJHNKN HE HArPEBAKOTCH,

7.B Kakux npoBOJAaX BBICOKAsi MEXaHUYECKAS] MPOYHOCTH COBMEINACTCS C
X0poueii 3JIEKTPONPOBOJHOCTHIO?
a) B cranbHbIX 0) B amtoMuHuEBBIX

B) B cTampantoMuHuEBBIX r) B MeaHbIx

8. Onpene.]mTL NOJIHOE€ COIIPOTHBJACHHEC NIO€NIM IIPH HNapa/LI€JIbHOM

COeIMHEHUH NoTpeduTelieil, conpoTuBaeHue KOTopbix mo 10 Om?
a) 20 Om 0) 5 Om

B) 10 Om r) 0,2 Om

9. /IBa HCTOYHHKA UMEIOT 0AMHAKOBbIE J/IC U TOKH, HO pa3Hble BHYTPEHHHE
conporusjiecHus. Kakoii n3 ncrounnkos nmeer 6oabmmii KIIJT ?
a) KI1J] nCTOYHMKOB PaBHBI.

0) UCTOYHUK C MEHBIIMM BHYTPEHHUM COMPOTUBIICHUEM.
B) McTOUHMK ¢ GOJIbIIMM BHYTPEHHHUM COMPOTHBIICHUEM.
r) BHyTpeHnnee conporuBnenue e pnusieT Ha KI1J1.

10.B sjekrpu4eckoii  cxemMe [ABa PE3UCTHBHBIX JJIEMEHTA COECAHHEHbI
NOCJIeA0BaTe/IbHO. YeMy paBHO HanpsKeHHe Ha BXoJe npu cuie toka 0,1 A,
ecan R =100 Om; R, =200 Om?

a)10B 6)300 B

B)3 B r) 30B

11. Kakoe u3 npHBEJACHHBIX CBOWCTB HE COOTBETCTBYET MNAPA/LICIBHOMY
COCIUHEHHIO BeTBel?
a) HanpsbkeHne Ha BCEX BETBSIX CXEMbI OJIMHAKOBBI,

0) Tok BO BCceX BETBSIX OJIMHAKOB.

B) O0111€€ CONPOTUBIICHAE PABHO CYMME CONPOTHUBIJICHHIA BCEX BETBEM CXEMBbI

r) OTHOLICHUE TOKOB 0OPAaTHO MPONOPLIMOHAILHO OTHOIIEHUIO COMTPOTUBIICHUM Ha
BETBSAX CXEMBHI.

12. Kakue npuGopbl CnocOOHbI M3MEPHTH HANPSIKEHUE B IEKTPHYECKOH

uenu?
a) AMIIEpPMETPHI 0) BartmeTpsl
B) BosbT™MeTpBI r) OMMETPBI

13. Kakoii cmoco0 coeauHeHUsi HMCTOYHHKOB TO3BOJISET YBEJIUYHUTH
HAanpsiKeHue?

a) [locaenoBarenbHOE COCTMHEHUE 0) [TapanienbHOE COCTMHEHNE



B) CMEIIaHHOE COCIMHEHHE r) Hu xakoi

14.2nekTpuyeckoe conpoTuB/aeHHE YenoBedeckoro teaa 5000 Om. Kakoii Tok

NMPOXOJHUT YepPe3 Hero, eCJin YeJI0BEK HAX0AUTCHa moa Hanpsikenuem 100 B?
a)50 A 0)S A

B) 0,02 A r) 0,2A

15. B 3jeKTpu4ecKyl Henb Napa/uiejibHO BKJIKYEHBI JABA PE3UCTOpPA C
conporuBjicHuem 10 Om um 150 Om. Hanpsokennme Ha Bxome 120 B.

Onpenesure TOK 10 Pa3BETBJICHUS.
a)40 A 0) 20A

B) 12 A r) 6 A

16. MomHOCTh ABUraTe/Isi NOCTOSTHHOIo Toka 1,5 kBT, IloJ1e3Hast MOIIIHOCTD,
oTAaBaeMasi B Harpy3ky, 1,125 kBr. Onpenenure KII/I aBurareds.
a) 0,8 0) 0,75

B) 0,7 r) 0,85

17. Kakoe u3 mpuBeIeHHBIX CPEICTB HE COOTBETCTBYET MOCJEA0BATEIHLHOMY
COeHHEHHUIO BeTBeil NPy MOCTOSTHHOM ToKe?
a) Tok BO BCEX DIIEMEHTAX LIEMU OJIMHAKOB.

0) HanpsbkeHue Ha 3akMMax LEMA PABHO CYMME HANpPsDKEHUH Ha BCEX €ro
YYacCTKOB.

B) HaANpPsOKCHHE HA BCEX DJIEMEHTAX LEMH OJWHAKOBO W PABHO MO BEIMYMHE
BXOJIHOMY HaMPSKEHUIO.

r) OTHOWICHWE HANPSHKEHWH HA y4YacTKax LEMM PABHO  OTHOLICHHIO
COIMPOTUBIIEHUI HA 3THX YYaCTKaX LICTIH.

18. Kakumu npubGopamMu MOXKHO H3MEPHTh CHWJIYy TOKA B JJIEKTPHYECKOH
nenu?
a) AMIepMeTpom 0) BomeT™MeTpom

B) [Icuxpomerpom r) Bartmerpom
19.Y10 Ha3bIBAETCS YJICKTPUYECKHUM TOKOM ?
a) JIBukeHre pa3psKEHHBIX YaCTHIL.

0) KonndecTBo 3apsaa, MEPEHOCUMOE YEPE3 MOMEPEYHOE CEUYEHHUE MPOBOIHUKA 32
¢ IMHUILY BPEMEHH.
B) PaBHOYCKOpEHHOE NBMYKEHUE 3aPSDKEHHBIX YaCTHIL,

r) [lopsinounoe IBMKEHHE 3aPSHKEHHBIX YACTHIL.

20.Pacmudpyiite abpuBuarypy IJIC.



a) DIEKTPOHHO-AMHAMMYECKAs cucTeMa  0) DJIeKTpUUYecKas ABMKyIas CUCTEMA

B) DJNEKTPOABIIKYILAS CUJIA r) DJEKTPOHHO JEHCTBYIOIIAS CUIIA.

Pazpen 2  «llepeMeHHBIIl JIEKTPHYECCKHIT TOK»

1.3aganbl Tok U HAnpsKeHHe: i = L, ™ sin (wt) U = up,* sin(wt + 300).
Omnpenenure yroJ casura ¢as.

a) 0’ 6) 30°

B) 60" r) 150°

2. CxemMa COCTOUT H3 OJHOTO PE3MCTHBHOIO J3JICMEHTA C CONPOTHBJICHHEM
R=220 Om. Hanpsokenne Ha eé 3akmmax u= 220 * sin 628t.
OnpeaeanTe NoKa3aHus aMnepMerpa u BoJbLTMeTpA.

a) [=1Au=220B 0)[=0,7A u=156B

B) [=0,7 Au=220 B Nnli=1A u=156 B

3. AMIMTyAa CMHYyCOMAAJAbHOr0 Hanpstkenus 100 B, navaabnas ¢asza @= -
60°, yacrora 50 I'm. 3anMNTe ypaBHEHHe MIHOBEHHOTO 3HAYEHHSI 3TOT0
HANPSIKEHUSL.

a) u=100 * cos(-601) 6) u=100 * sin (50t - 60)
B) u=100%sin (314t-60) r) u=100%*cos (314t + 60)

4. lonnas nmorpebasiemasi MOIIHOCTL Harpy3ku S= 140 kBr, a peakTuBHas
MOIIHOCTH Q= 95 kKBAp. Onpenenure KOAPPHUUHEHT HATPY3KH.
a) cosp =0,6 0) cosp =0,3

B) cosp =0,1 r)cosp =09

S. IIpu KaKoM HANPSIKEHUH BbITOJHee NMepeaaBaTh IEKTPUYECKYI0 FHEPruio
B JINHHM JIEKTponepeaay npu 3aJaHHO MOLIHOCTH?

a) [Ipn moHM>KEHHOM 0) [1py MOBBILIEHHOM
B) be3paznnuno r) 3HAQUECHUE HAMPSIKCHHUS
yrBepkaeHo 'OCTom

6.HanpsizkeHne Ha 325KMMAaxX LENH ¢ PE3HCTUBHBIM 3JIEMEHTOM H3MEHSIETCS 110
3akoHy: u=100 sin (314=300).Onpez(e.1mTe 3aKOH H3MEHEHHSI TOKA B LM,
eci R=20 Om.

a)I=5sin314t 6) I =5 sin (314t + 30")

B)l = 3,55 in (314t + 30°) r) 1= 3,55 sin 314t
7.AMIiaTyaa 3Hadenuss Toka I, = 5 A, a HauaabHas ¢aza P = 30° .

3anummure BBIPAKCHHUHA 1JIs1 MTHOBCHHOI'O 3HAYCHUSA ITOI'0 TOKA.

a)I=5cos 30t 6)1=75 sin 30"



B) = 5 sin (wt+30") r) I = 5 sin (wt+30°)

8. Onpeneniure Mepuoa CUrHaAA , €CJIM 4acTOTa CHHYCOMAANBHOTO ToKa 400
I'o

a) 400 c 0)1,4c

B)0.0025 ¢ r)40 c

9. B asiekTpuyeckoii menu nepeMeHHoro ToKa, cojepxaiieii ToJbK0 aKTHBHOE
conpoTuB/ieHre R, 3iekTpuyecKknii TOK.
a) Orcraet no ase oT Hanpsbkerns Ha 90°

6) Onepexxaer no dase Hanpsokerue ua 90°

B) CoBmazaer no ¢ase ¢ HaNPsSHKEHUEM

r) He3zaBrcum OT HampsiKeHUS.

10.O0b11HO BEKTOPHBbIE AUATPAMMBI CTPOAT AJIS &

a) AMIUIATY JHBIX 3HaueHui DJ1C, HanpsHKEHUH U TOKOB
0) HeiicTtytomux 3HaueHuit 3J1C, HanpsHKEHU U TOKOB.
B) JIeHCTBYIOIIMX M aMIJIUTYIHBIX 3HAYCHU I

r) MraoBeHHbIX 3HaueHui D/]C, HanpsbKEHUH U TOKOB.

11.AMILIATYIHOE 3HAYEHHEe HANPSLKEHUsl Uy,,,—=120B, HauvanbHas ¢aza P

=45.3anuuuTe ypaBHeHHe /s MTHOBEHHOT0 3HAYEHHS 3TOr0 HATIPSIKEHHUSI.
a) u= 120 cos (45t) 0) u= 120 sin (45t)

B) u= 120 cos (wt + 45°) r) u= 120 cos (wt + 45")

12.Kak u3MeHurcst caABMr (pa3 MexXAy HANPSKEHHEM W TOKOM HA KAaTyUIKe
HHAYKTHBHOCTH, ec/in 00a eé mapamerpa (R u X1) 0AHOBPEMEHHO yBeJINYATCS
B IBa pa3a?

a) YMEHBIIUTCS B JiBa pas3a 0) YBenuuurcs B J1Ba
paza
B) He n3menures r') YMEHBIIUTCS B

YeThIpe pa3a

13. MruoBenHoe 3Ha4eHue Toka I =16 sin 157 t. Onpeagenure aMIJIATyAHOE H
JAelfCTBYIOIIee 3HAYEHHE TOKA.
a)l16 A; 157 A 0)157A ;16 A

B)I13A;16A N16A; 11,3

14. KakoBO COOTHOLIEHHE MEKAY AMILIUTYIHBIM H JACHCTBYIOIIHM 3HAYCHHE
CHHYCOHAAJILHOIO TOKA.



Imax

V2

B) = lnax r) I=

a)l= 6) I = Lnac* V2

V2

Imax

15.B menu CHHYCOHJAJIBHOTO TOKA € Pe3UCTHBHBLIM 3JIEMEHTOM 3HEpPTHUsi
HUCTOYHHUKA Mpeodpa3yercsl B IHEPTrHUI0:
a) MarHUTHOT'O TOJIS 0) BAEKTPUUECKOTO MOJIst

B)TETIOBYIO I') MATHUTHOTO U
BIIEKTPAUYECKOTO TOJIEH

16. VYkaxuTe mnapaMerp TMepPeMEHHOr0 TOKa, OT KOTOPOr0 3aBHCUT
HHIYKTHBHOE CONMPOTHBJICHUE KATYIIKH.
a) JleiicTByrolee 3HaYEHUE TOKA 0) HavanbHas (aza Toka

B)lleproa mepeMeEHHOro ToKa r) MakcumanbHOe
3HAYCHUE TOKA

17.Kakoe u3 mnpuBeAEHHBIX COOTHOLNCHHI  IEKTPHUYCCKOH  1Hemnu
CHHYCOUJAJIBLHOT0 TOKA COAEPKUT OIIHNOKY ?
__umax

a) w = 27V O)u= 5

umax

B)v=% r)u:

18. Kongencarop eMkocTbi0 C MOAK/IYEH K HCTOYHHKY CHHYCOHJAJIBLHOIO
TOKa. Kak H3MEHHUTCH TOK B KOHAEHCATOPE, €CJIN YaCTOTY CHHYCOHAAJIbHOIO
TOKAa YMEHbIINTH B 3 pasa.

a) YMeHbIMTCA B 3 pasa 0) YBenuuutcs B 3 pasa
B) OCTaHETCS HEU3MEHHOM r) ToK B KOHIEHCATOPE HE
3aBUCHUT OT

YaCTOTHI

CUHYCOMJIATIBHOIO TOKA.
19. Kak u3MeHuTCs NeEprUo CUHY COMAAIBHOTO CUTHAJIA TIPA YMEHBIIEHUH YaCTOTHI

B 3 pasza?

a) [lepuon HE U3MEHUTCS 0) [lepuon yBenuunres B 3
pasa

B)lleproa ymMeHbIuTCs B 3 pasza r) [lepnon u3menurcs B
V3pas

20. Karymka ¢ UWHAYKTHUBHOCTBIO 1 NOAK/IIYEHA K HCTOYHHKY

CHHYCOMJAJBHOIO HamnpsikeHus.. Kak H3MeHHTCST TOK B KATyHIKe, €CJIH
YacTOTAa HCTOYHNKA YBEJIUYHUTCS B 3 pa3a?
a) YMeHbIIHTCA B 2 pasa 0) YBenuumtcs B 32paza



B) He uaMenurcs r) M3MennTes B V2pas

Paznen 3 «Tpexdasnblii TOKk»

1.YeMy paBeH TOK B HYJIEBOM IPOBOJ€ B CHMMETPHYHOI Tpéx(a3Hoi uenu
NP COeIMHEHUH HATPY3KH B 3Be31y?
a) HomunaibHOMY TOKY OAHOH (ha3bl 0) Hymro

B) CyMM€ HOMUHAIBHBIX TOKOB ABYX (pa3 r) CyMMe HOMHHAIBHBIX
TOKOB TpéX (a3

2.CumMeTpHYHasi HArpy3Ka coeJHHeHa TpeyroabHukoM. Ilpm u3mepenumn
(paznoro roxka ammnepmerp nokasajn 10 A. Yemy Oyaer paBeH TOK B JIHHEHHOM
nposoae?

a) 10 A 0)173 A

B) 14,14 A r)20 A

3.1louemy o0O0pbLIB HEHTPAJBHOr0 MNPOBOAA YEThIPEXIPOXOIHOH CHCTEMBI
SIBJISIETCSI ABAPUITHBIM PEXKUMOM?
a) Ha Bcex azax npuéMHUKA SHEPrUU HATPSDKCHKE MAIacT.

0) Ha Bcex (pa3ax npuéMHUKA SHEPTUM HAMPSHKECHUE BO3PACTACT.

B) Bo3HMKaeT KOpOTKOE 3aMBbIKaHHE

r) Ha ogaux ¢azax npuéMHUKA SHEPTAN HANPSDKEHUE YBEIMYMBACTCS, HA JPYTHX
YMCEHBILAETCS.

4.BpiGepaure COOTHOLIEHHE, KOTOPOE COOTBETCTBYET (Pa3HBIM M JIMHEIHHBIM
TOKaM B Tpex(da3Hoii 3J1eKTPUIeCKoii nenu nNpu coeJMHEHNHU 3Be3/0ii.

a)l, =1, 6) 1, =V3l,
B) I,=31, r) 1, =v2I,

S.JlamMnbl HAKAJIUBAHHS ¢ HOMUHAJbHBIM HanpstkeHuem 220 B Brioyawr B
Tpex(asHyw cerb ¢ HanpsikeHuem 220 B. Onpenesiuts cxeMy COCIUHEHUS!
JIAMIL.

a) TpexnpoBOAHOM 3BE3/10H.

0) UeThIpeXnpoBOHOMN 3BE30M
B) TpeyromsHukom
r) [llecTHnpOBOAHOM 3BE310M.

6.KakoBo cooTHomIeHHe MexkAy (pa3HBIMH U JIMHEHHBIMH HANIPSIAKEHUSAMH TIPH
COCJUHEHUH MOTpeduTe el 3IeKTPOIHEPIrud TPEYroJbHUKOM.

a) U, =H, 6) U,=V3 * U,



B)U, = V3* U, r) U, =v2 *H,

7. B Tpex(a3noii nenu JuHeiiHoe Hanpstkenue 220 B, qmHeliHbIi TOK 2A,
akTuBHast MOIIHOCTHL 380 Br. HaiiTn ko3¢ punueHT MOIHOCTH.
a) cosp = 0.8 0) cosp = 0.6

B) cosp = 0.5 r)cosp = 0.4

8.B Tpexdasnyw cerbp ¢ JuHeiiHbIM HanpsikeHuem 380 B Brio4awTt
Tpex(a3HbIii ABUraTe/ib, KaXK1ast H3 00MOTOK KOTOPOro paccunrana Ha220 B.
Kak caeayer coenuHNTL 0OMOTKH ABHIATE/Is1?

a) TpeyroibHUKOM 0) 3Be3noi
B) J[BUraTenb HEMb3s BKIIFOUATh B 3TY CETh r) MOKHO TPEYTOJILHUKOM,
MOJKHO

3BE310M

9. Jlumeiinbnii TOK paBen 2,2 A .Paccuurars ¢QasHbli TOK, eciu

CHUMMETPHYHAS] HATPY3KA COeTUHEHA 3Be3/10ii.
a)2,2 A 0) 1,27 A

B)3,8Ar)25A

10.B cummerpu4uHOi Tpex(a3Hoil nenu JuHeHHbI# TOK 2,2 A.Paccumrars

(a3HbIii TOK, €C/IH HArPY3KA COeIHHEHA TPEYroJIbHUKOM.
a)2,2 A 0) 1,27 A

B)3,8Ar25A

11.¥ron casura mexay tpemsi cuHycoungajbHbiMu J/IC, oOpasywmumn
TPex(Pa3Hy0 CHMMETPUYHYIO CHCTEMY COCTABJISICT:
a) 150 6) 120°

B) 240°r) 90°

12.MoxkeT JM TOK B HYJE€BOM IMPOBOJ€ YeTbIPEXIPOBOAHON wLemnH,
COeIMHEHHOM 3Be3/10ii ObITH PABHBIM HYJII0?
a) Mosxker 0) He moxer

B) Becerna paseH Hysmtor ) Hukorna He paBeH HYJIHO.

13.Harpy3ka coeauMHEHA MO CXeMe YeThIPeXnpoBOAHOiIi menu. byayr Jjm
MEHATHCS (a3Hble HANPSKEHHs] HAa HArpy3ke npu oOpbIBe HYJIEBOIO
nposoaa: 1) cuMMETpUYHOH HATPY3KH 2) HECHMMETPHUYHOMH HATPY3KHU?

a) 1) na 2)Her 0) 1) na 2) na

B) 1)Her 2)Her 1) 1) HET 2)ma

Paznen 4 «Texnuka 0€30MACHOCTH»



1.IIo creneHu 6e30mACHOCTH, 00YCJIOBJICHHOH XapakTepoM NPOU3BOJACTBA U
COCTOSIHHEM  OKpPY/KawLied  cpeabl, IMNOMELIEeHHs ¢  MOBBIIICHHOM
ONACHOCTBIO. ..

a) DTO MOMEIICHUS CYXME, OTAMJIMBACMBIE ¢ TOKOHEMPOBOIAIIMMHU  MOJaAMU U
OTHOCHTEILHOM BJIAKHOCTHIO HE 0ostee 60 %

0) 3TO MOMEMICHUS C BBICOKOW BIAKHOCTBIO, Oosnee 75 %, TOKOMPOBOAAIMMHU
MOJIAMH U TEMIIEPATYpOil Beiwe + 30

B) ATO MOMEIIEHUE C BJIAKHOCTHIO, Onu3koi k 100 %, XUMUYECKH aKTUBHOMN
cpenou

I' ) BCE MEPEUYUCIICHHBIC TPU3HAKA

2. Kakme JuHHMM 3JeKTponepesad HCHOJB3YIOTCS ISl NepeJavu

JICKTPOIHEPruu?

a) Bo3aymineie 0) KaGenbHble

B) [loa3zemHebie r ) Bee
NEPEUYUCTICHHBIC

3.Kakue 3jiekTpuuyecKHe YCTAHOBKH € HANPSI’)KEHHEM OTHOCHUTEJIBLHO 3eMJIH
WIN KOPNYCOB AanmapartoB H  JJIEeKTPUYECKHMX MAIIMH CYHTAKTCS
YCTAHOBKAMH BbICOKOT0 HATIPSI:KEHHS ?

a) YcraHoBkH ¢ HanpsbkeHuem 60 B 0) YCTaHOBKH ¢

Hanpsokenrem 100 B
B) YCTaHOBKM ¢ HanpsbkeHuem 250 B I ) YCTaHOBKH C
Hanpspkeauem 1000 B

4.Ykaxkure BeJIMYHHbI HANPSI’)KEHHUS], PH KOTOPOM HEO00XOAUMO BBINOJIHATH
3a3eMJICHHEe JJIeKTPOOOOpYAOBAHMSI B TNOMeElIeHHsIX 0e3 NOBBIICHHON
ONACHOCTH.

a) 127 B 0)220B

B)380 B r)660B

5./l 321U THI 3JIEKTPUYECKUX ceTeil HanpskeHueMm 10 1000 B npumensiror:
a) aBTOMATUYECKUE BBIKIKOYATEIH 0) mnaBkue
NPEeIOXPaAHUTENTN

B) TE€ U APYyTUE ') HU T€, HU APYTUE

6.Kakyro OmacHoOCTp  MNPEACTABJISICT  PE30HAHC  HANPSDKeHWil i

IEKTPHYECKHX YCTPOHCTB?



a) HenmomycTumblii TEperpeB OTHAENBHBIX 3JEMEHTOB JJIEKTPUUYECKOW 1IEMU
0) [1po6oii n3ossiiuu 0OMOTOK 3JIEKTPHUECKAX MAIIWH U anlapaToB

B) [Ipo6oii nzonsaumm kabenei 1 KOHICHCATOPOB

r) Bece nepednciieHHbIe aBapuitHbIE PEXKUMBbI

7.3/IeKTpUYeCKHe [eNMU BHICOKOT0 HAMPSKeHHS:

a)Cetn HanpsbxkeHreM 10 1 kB 0) ceTH HaNPsHKEHUEM OT
6 no 20 kB

B)CETH HanpspkeHuem 35 kB I ) CETH HAMPSHKCHUEM
1000 kB

8. Kakoe HanpsbkeHue T0MyCTUMO B 0CO00 OMAaCHBIX YCIOBUSAX?

a) 660 B 0)36B

B)I12 B r)380/220B

9. B cooTBeTCTBHH ¢ TPEOOBAHHSIMH K 3allUTE OT BO3AECTBHIl OKpYKaKOIIeH
cpeanl JJIEKTPOABUIATE/IH BBINIOJTHAIOTCH:
a) 3alIUIICHHBIMA 0) 3aKPBITBIMA

B)B3PBIBOOE30MACHBIMHU T' ) BCE NEPECUUCICHHBIMU

10. Kakoii TOKk HamOosiee omaceH IJisl 4Ye€J0BE€KAa MNPH NPOYHX PABHBIX
yCJI0BHAX?

a)llocTOsHHBIH 0) [lepemeHHBIN €
qacToToi 50 I'1g

B)llepeMeHHbIii ¢ yacToToit 50 MI'It r) OmacHOCTh BO BCEX
clrydasx

11.Kakoe HanpsbKeHUe JOMyCTUMO B IOMEIIEHUX € MOBBIILIEHHON OMACHOCTHIO ?
a) 660 B 0)36 B

B)I12 B r)180/220B

12.Ykaxxure HauOo/iblIee M HAHMEHbIIEE HANPSLKEHUS] NMPHKOCHOBEHHS,
YCTAHOBJICHHbIC NPABHJIAMH TEXHHKH O0€30IACHOCTH B 3aBHCHMOCTH OT

BHECIIHUX YCJIOBHH:
2)127Bu 6B 6)65B n12B

B)36B nul2B r65Bu6B



13.3amuTHoE 3a3emMJ/iICcHHE NPHUMEHSICTCS JIS 3al0UTHI  JIEKTPOYCTAHOBOK
(MeTaIH4YecKHuX Jacrei) ...

a) HE HAXOALIUXCS MO HAPSHKCHUEM 0) Haxonsumxcs noj
HANPSKEHUEM

B) Il OTBETA HA BOMPOC HE XBATACT JAHHBIX

14.01 4ero 3aBUCHT CTENEHb MOPAKEHHUS Y€JI0BEKA YICKTPHUYECCKHM TOKOM ?
a) OT cuiel TOKa 0) OT 4aCTOTHI TOKA

B) OT HAMPSLKCHUS r) OT Bcex
MEPEUYUCTICHHBIX (PAKTOPOB

15.Kakasi JjeKTpuYecKassi BeJIUYHHA OKa3bIBaeT  HENOCPEeACTBEHHOE
(pusnyeckoe Bo3AeiiCTBHE HA OPraHU3M YeJI0BEeKa?

a) Bos3aymneie 0) KaGenbHble

B) [loa3emHbIe r) Bee
NEPEUUCIICHHBIE

16. CpaGoraer Ju 3amUTa U3 IWIABKUX NpPeIOXpPaHHUTE el mpu mpodoe Ha
Kopmyc ABuraressi: 1) B TpexnpoBoaHOii 2) B 4eTbIPEXNPOBOAHOH CeTSAX
Tpex(a3HOro ToKa?

a) 1) na 2) Her 0) 1) HeT 2) Her

B) 1) na?2)Her r) 1)ner 2) na
17.Kakue 4yacTu 3JIeKTPOTEXHHYCCKHX YCTPOHCTB 3a3eMJISIIOTCS?

a) COCIMHEHHBIE C TOKOBEAYILIMMHU JIECTAISIMA 0) M30nmupoBaHHbIC OT
TOKOBEAYIIMX JIETANIEH

B) Bee nepeunciicHHble r) He 3azemnsirorcs
HUKAKHE

18. Omacen Jau IS YeI0BeKA HMCTOYHHK JJIEKTPHYECKOH JHEpruu,
Hanpsikenuem 36 B?

a) Onacen 0) Heomacen

B) OnaceH npu HEKOTOPHIX YCIOBUIX r) OTO 3aBUCUT OT
TOT'0, IEPEMEHHBIN TOK WIH
MMOCTOSIHHBIM.



Pazpen S  «Tpancpopmatops»

1.Kakue tpancdopMaTopbl HCHOJL3YIOTCS AJs NMUTAHUS JIEKTPO3Hepruei
OBITOBBIX OTPeOUTEIeH?

a) U3MEPUTEIIbHBIE 0) cBapOUHbIC
B) CHJIOBBIC I') aBTOTPaHC(HOPMATOPHI

2.3uepurenbHblii TpaHcGOpMATOpP TOKA HMEEeT OOMOTKH € YHCJIOM BUTKOB 2
u 100. OnpenesuTs ero KO3PpPUUHEHT TPAHCPOPMALMH.
a) 50 0) 0,02

B) 98 r) 102
3.Kakoii mnpuGop Heab3si NOAKJIWYHTL K H3MEPUTEIBHOII 00MOTKe

Tpancopmaropa Toka?

a) AMnepMer 0) BonbT™mer

p p
B) OMMeETp r) TokOBBIE OOMOTKH
BaTTMETPA

4. Y cnioBoro ogHo(ga3zHoro TpanchopmMaTopa HOMHUHAJILHOE HANIPS:KEHUE HA
Bxoge 6000 B, mna Bbeixoge 100 B. Onpemenurs KOIPPUIHEHT
TpaHchopmanum.

a) 60 0) 0,016

B) 6 r) 600

5. llpn kaxkux 3Ha4YeHusAX KoIpuuueHTa TpanchopManuu uejaecoodpasHo

NPUMEHSITH aBTOTpPaHCcHPOpMATOPBI
a)k>1 0) k> 2

B) k<2 ') HE UMEET 3HAUYCHUS

6. moueMy cBapoO4HbIii TpaHcOpPMATOP U3rOTABIMBAIT HA CPABHUTEIbHO
He00JIbIIOEe BTOPUYHOE HANPsiKeHNe? YKaKuTe HeNMpPaBU/IbHbIN OTBET.
a) Jlns TNOBBILICHHS] BEJIMYMHBI CBAPOYHOTO TOKA NPH 33JAHHOH MOIIHOCTH.

0) [lns ynyduieHus yciaoBui 0€30NaCHOCTH CBapIMKa

B) Jlis MOJIYYEHUS]  KPYTONAAAROLICH BHEIIHEH  XAPaKTEPUCTUKH
r) CBapka MpOUCXOIUT MPU HU3KOM HANPSHKEHUM.

7.Kakoii (u3dn4yecKHii 3aKOH JIGKMT B OCHOBE MNPUHLUNA JAeHCTBHS

Tpancpopmaropa?



a) 3akoH Oma 0) 3akon Kupxroda

B) 3aKOH CaMOMHIyKIIMH r) 3aKoH
ANEKTPOMArHUTHOM MHIYKIIUH

8. Ha kakme pexkuMbl padoTel paccuuTaHbl TpaHcpopmaTopsl 1)
HANPSIKEHUS , 2) TOKa?

a) 1) Xonocroit xon 2) KopoTkoe 3aMbIKaHUE 0) 1) Kopotkoe
3amMbIkaHue 2) X0oJoCTON X0/

B) 002 Ha €KUM KOPOTKOIO 3aMbIKaHHSI r ) O0Ga Ha pexum
X0JIOCTOTO XOAa

9.Kak moB/HMsieT HA BEJIUYHHY TOKA XO0JOCTOr0 X0Aa YMCHBIICHHE YHC/IA
BHTKOB MEPBHYHOIT 00MOTKH 0aHO(A3HOT0 TpaHchopmaTopa?

a) Cwjia TOKa YBEJIMYUTCS 0) Cuna Toka
YMEHBUIUTCS
B) CuJia TOKa HE U3MEHUTCS r) [Ipousoiiner

KOPOTKOC 3aMbIKaHHUC

10.  Omnpepenurs  ko3pPuuuenT  TpaHchopMauud  H3MEPHTEIBLHOIO
TpaHcPhopMaTopa TOKA, €CJIN €r0 HOMUHAJIbHbBIC MAPaMETPbI coCTaBIAT ;=
100A; 1;,=5A?

a) k=20 0) k=5

B) k = 0,05 r) s pemenns
HEAOCTATOYHO JAHHBIX

11. B kakom pexume padoTalT u3MepuTeabHbIe TPpanchopmaTopsl Toka (T
T) u Tpancdopmaropsl HanpskeHus: (TH). Yka3ars HenpaBuiIbHbIH OTBET:
a) T T B pexuiMe KOPOTKOTO 3aMbIKAHUSI 0) TH B pexxume

XOJIOCTOTO X0/1a

B) T'T B pexxume X0I0CTOro XoAa r) TH B pexxume
KOPOTKOTO 3aMbIKaHUSI

12. K yemy npuBoauT 00pbIB BTOPUYHOI Henu TpaHcpopmaTopa Toka?

a) K KOpoTKOMY 3aMBIKaHUIO 0) K pexumy
XOJIOCTOTO X0/1a

B) K MOBBIIIEHNIO HAMTPSKEHUS r) K monomke

TpancdopmMaropa



13.B KaKkux pe:kuMax MO:KeT padoraTtb CHI0BO# TpaHcphopmarop?

a) B pexume xonoctoro xoaa 0) B Harpy3ouHoM
pexxuMe
B) B pexnme KOpOTKOro 3aMbIKaHUS r) Bo Bcex

MEPEUUCTIEHHBIX PEKAMAX
14.Kakue TpancgopmMaTopsl NO3BOJSKOT IJIABHO U3MEHSTH HANPSLKCHUE HA

BBIXOIHBIX 3a'KHMax?

a) CunoBbie TpaHCcHOpMaTOpPbI 0) W3MeputenbHbIe
TpaHcHopMaTopsl
B) ABTOTpaHc(OpMaTopsl r) CeapouHble
TpaHcHopMaTopsl

15.Kakoii pexum padéoTsl TpaHcHOpMATOpPA MO3BOJISICT ONPEACIUTH

KO3 PpuumeHT Tpanchopmanuu?

a) Pexxum Harpysku 0) Pexum xonocrtoro
xoaa

B) PesxuM KOPOTKOTO 3aMBbIKaHUsI r) Hu ogun u3
NEPEUNCIICHHBIX

16. IlepBuunasi oOmMoTka  Tpanchopmaropa coxep:xkur 600 BuTKOB, a
k03¢ punuent tpanchopmanun paseH 20. CkoJbKO BUTKOB BO BTOPHYHOM
o0MoTKe?

a) CunoBeie TpaHCcHoOpMaTOpPbI 0) M3MepurtenbHble
TpaHcpopMaTopsl
B) ABTOTpaHc(oOpMaTopsl r) CeapouyHble
TpaHcpopMaTopsl

17. Yem nNpUHUMIHAJILHO  OTJHYACTC  aBTOTPAaHCHOPMATOPHI  OT
Tpancdopmaropa?

a) Maibim K03QpuieHToM TpaHchopManuu

0) B03MOKHOCTBIO UI3MEHEHUS KO3 PULMEeHTa TpaHCHopMaLn

B) DJNEKTPAYECKAM COCIMHEHNEM MEPBUYHON U BTOPUYHOM LieTICH

r) MOIIHOCTBIO

18. Kakume ycrpoiicTBa HeJb3sl MNOAKIKNYATL K  H3MEPHTEIbHOMY

TpaHcpopmMaTopy HANPSIKEHUs1?



a) BOJIBTMETP 0) amnepmerp
B) OOMOTKY HaNpsbKEHUSI BATTMETPA I') OMMETP
Pazpen 6  «ACHHXPOHHBIE MAILIHHBD)

1.Yacrora BpalmueHusi MATrHUTHOIO MOJIA aCHMHXPOHHOro asurarenass 1000
00/muH. Hacrora Bpamenusi poropa 950 06/mun. Onpeneyiursb CKOJIbKEHHE.
a) 50 0) 0,5

B) 5 r) 0,05

2.Kakoii wu3 cnoco0oB peryJiMpoOBaHUsl YacTOThI BpalleHHs PoOTOpa
ACHHXPOHHOI'0 ABUTaTe/Is1 CAMbIii IKOHOMHYHBI?
a) YacToTHOE peryJaupoBaHUE 0) PerynupoBanue

U3MEPEHHUEM YHCIIa Map MOJIKCOB
B) PeocrarHoe perynupoBaHue r) Hu oauH u3 BbilIe
NEePEYUCIICHHBIX

3.C kakoii HesbI0 NpH MycKe B Henb 00MOTKH (Pa3HOT0 PpOTOPAa ACHHXPOHHOIO
ABHTaTe/Isi BBOJMAT JAONOJHHUTEIbHOE CONPOTHBICHUE?
a) s mosmydeHus MaKCUMAIbHOTO HAYAJTbHOTO IyCKOBOTO MOMEHTA.

0) Jlns mony4yeHuss MUHIMAQJIbHOTO HAYaJIBHOTO TyCKOBOTO MOMEHTA.
B) g yMEHBIIEHUS MEXAHWYECKMX TMOTEPh M M3HOCA KOJEl W IIETOK
r) s yBenmmuenus KIIJ[ neurarens

4.0npeaenuTe 4acTOTy BpAlCHUsT MArHWTHOTO TOJI CTaropa aCUHXPOHHOTO
KOPOTKO3aMKHYTOIO JABHUIATENsl, €CIIA YMCIIO Map MOJIIOCOB paBHa 1, a yacrtora
Toka 50 I'w.

a) 3000 06/mMuH 6) 1000 06/mMuH

B) 1500 06/MuH r) 500 06/mMuH

S5.Kak wu3MeHHTL HaNpaB/jieHHE BPALICHUSI MATHHUTHOIO MOJISA CTaTopa
ACHHXPOHHOI0 Tpex(¢a3Horo ABUraresa?
a) JlocTaToO4HO W3MEHHTH MOPSAOK  4YEpPeJOBaHUS  Bcex  Tpéx a3

0) JlocTaTOYHO MU3MEHUTH NOPSAAOK YEPEIOBaHUS IBYX (a3 U3 Tpéx
B)  JlocTaroyHO  HM3MEHUTH  MOPSANOK  4YEpPeAOBaHUS  OOHOM  (pasbl
r) OT0 cenarb HE BO3MOKHO

6.Kakylo MakCHMaJbHYI 4YaCcTOTY BpAalleHUs] HMeEeT Bpallaomeecs
MATHUTHOE 10JI¢ ACHHXPOHHOIO JABUIaTe sl IPH YacTOTE MEPEMEHHOI0 TOKA
50 I'n?

a) 1000 06/mMun 0) 5000 06/mMuH

B) 3000 06/MuH r) 100 06/mMuH



7.1leperpy3o4Hasi cioCOOHOCTH ACHHXPOHHOTO ABUTATEJIs ONpeAe/sieTcsl TAK:
a) OTHOLICHUE MyCKOBOIO MOMEHTA K HOMUHATIBHOMY

0) OTHOLIEHHE MAKCUMAITbHOTO MOMEHTA K HOMUHAJIBHOMY

B) OTHOIIIEHHE MYCKOBOTO TOKA K HOMUHAJILHOMY TOKY

r) OTHOIIEHHE HOMUHATIBHOTO TOKA K MyCKOBOMY

8.Uemy paBHa MexaHH4YecKass MOIIHOCTbL B ACHHXPOHHOM JBHrartejie Mpu
HENOABHKHOM potope? (S=1)

a) P=0 0) P>0

B) P<0 r) MomHOCTh Ha Bally
JBUraTess

9.IloueMy MarHMTONPOBOJ CTATOPA ACHHXPOHHOIO JABHUrare/isi HAOMPAKT U3
W30/IMPOBAHHBIX JTHCTOB 3JIEKTPOTEXHUYECKOii cTaan?
a) JlJ1s yMEHBILICHUST TIOTEPh HA IEPEMArHUYABAHUE

0) JlJi1 yMEHBIICHUS IOTEPh HA BUXPEBBIE TOKK
B) /11151 yBENMYEHUS CONMPOTUBIICHUS
r) Y3 KOHCTPYKIMOHHBIX COOOPasKEHUI

10.Ilpu  peryaiuMpoBaHHM  4YaCTOThl  BpPalleHHs  MArHUTHOrO  MOJS
ACHHXPOHHOI0 ABHMraTe/si ObLIM IOJIy4eHbl cjeaywumue BeauquHbl: 1500
1000; 750 o6/mmu. KakmM cmoco0G0M OCYIIECTBJISIOCH PeEryJHpOBaHHE
4acTOTHI BPallleHHs ?

a) UaCTOTHOE peEryJMpoOBaHUE. 0) ITonrocHoe
PEryIMPOBAHUE.
B) PeocrarHoe perynupoBanue r) Hu ogHuM 13 BbIlie
NEPEYUCTIEHHOTO

11.YTo0 siBJIsIeTCH BpaAKIIElcsl YaCThI0 B ACHHXPOHHOM JABHTraTese?
a) Crarop 0) Potop
B) SIKOpb r) CrannHa

12.POTOp 4YeTHIPEXNOJKCHOT0 ACHHXPOHHOI0 JABHIATE/SA, MOAKIIYCHHbIH K
cetu Tpexda3Horo toka ¢ 4vacroroii 50 I'm, Bpamaerca ¢ 4gacroroii 1440
00/MuH. UeMy paBHO CKOJIbKEHHE?

a) 0,56 0) 0,44

B) 1,3 r) 0,96



13.C kakoii meibi0 ACHHXPOHHBIH ABUTaTENb ¢ (Pa3HBIM POTOPOM CHAOKAKOT
KOHTAKTHBIMH KOJIbIAMH H HIETKAMHA?
a) JUis ~ COeIMHEHMs  poTopa € PEryJHMPOBOYHBIM  PEOCTATOM

0) [lns coenuHenus cTaTopa ¢ PEryJIMPOBOYHBIM PEOCTATOM

B) /17151 TOAKITFOUEHMSI IBUTATENS K SICKTPUUYECKOH CETH

r)/1J1s coeIMHEHUsT POTOPa CO CTATOPOM

14.Y0epurTe HecylecTBYHOLIHIT CI0CO0 peryJiMpoBaHHusi CKOPOCTH BPAILECHUS

ACHHXPOHHOI'0 ABHI'aTECJIs.

a) HacToTHOE peryimpoBaHUE 0) PerynupoBanue
W3MECHEHUEM YHCTIa ap

NOJTFOCOB
B) PerynupoBaHue CKOJbKEHUEM r) PeocrarHoe
pEryJMpoBaHuE

15. Tpex(a3Hplii aCHHXPOHHBIH ABHUraTeib MOINHOCTHLI0 1KBT BK/IIOYEH B
oaHOo(da3Hy0 ceThb. Kakylo nojie3Hy 0 MOIIHOCTb HA BAJIy MOKHO NOJIY4YUThb OT
3TOr0 ABUraTeJsi?

a) He 6onee 200 Br 0) He 6onee 700 Bt

B) He menee 1 kBt r) He menee 3 kBt

16./ln1 nmpeoOpa3oBaHusl KaKoi 3JHEPrud IMpeIHA3HAYEHbl ACHHXPOHHbIE
ABHrarean?

a) DNEKTPUYECCKON SHEPIHH B MEXaHUUYECKYIO

0) MeXaHUYECKOM SHEPTUU B SIIEKTPHUECKY IO

B) DNEKTPAYECKOM SHEPTUU B TEILIOBYIO

r) MexaHW4YeCKOM SHEPTUU BO BHYTPEHHIOK)

17. llepeuncianre pe:KUMbI pA00ThI ACHHXPOHHOI0 3JIEKTPOABUIATE/IA

a) Pexxuimbl qBuraTens 0) Pexxum renepatopa

B) P&:XKMM 3IEKTPOMArHuTHOrO TOPMO3a r) Bee nepeuncieHusie

18.Kak Ha3bIBaeTCsi OCHOBHASI XapPaKTePUCTHKA ACHHXPOHHOIO ABHraresis?

a) BHewHsAs XapakTepucThka 0) Mexanunueckas
XapaKTEePUCTHKA
B) PerynmnpoBouHas xapakTepucTuka r) CKOJIbXKEHHE

19. Kak u3MeHHTCH 4aCcTOTa BPALLEHHS MATHUTHOIO MOJIS NPH YBEJIHYCHUH
nap moJrcoB ACHHXPOHHOI0 Tpex(ha3HOro ABUTaTEe/s?
a) YBEIMUUTCS 0) YMeHpmuTCs



B) OcTaHeTrcs NpesxHen r) Uncmo nap noirocoB HE
BJIUSIET HA YACTOTY

BpaLICHUS
20. onmpeneqUTh CKOJIbKEHHE TpPex(PasHOro aCHHXPOHHOIO JABHUTIATEJs, €CJH
H3BECTHO, YTO YaCTOTA BPALIEHHUS POTOPA OTCTAET OT YACTOTHl MATHUTHOIO

moJist Ha 50 06/mMH. Hacrora MmarautHoro noJuas 1000 o6/mumn.
a) S=0,05 0) S=0,02

B) 5=0,03 r) S=0,01

21.YkaxuTe OCHOBHOII HEIOCTATOK ACHHXPOHHOTO ABUTATEJIS.

a) CII0>)KHOCTh KOHCTPYKLINH

0) 3aBMCHUMOCTb YaCTOTHI BPALIEHUS OT MOMEHTA Ha BaJly

B) Huszkmii KI1/]

r) OTCYyTCTBHE 3KOHOMHWYHBIX YCTPOMCTB AJISl TUIABHOTO PETYJIMPOBAHHUS 4AaCTOTHI
BpalllCHUs POTOPA.

22.C Kakoil meJb MNPH MNyCKe B Henb OOMOTKH (a3HOro poropa
ACHHXPOHHOI'O IBUTaTe/Isl BBOJSIT JOMOJHHUTEILHOE CONMPOTUBJICHUE?
a) Jlns yMeHbIIEHUs TOKa B OOMOTKaX 0) ns yBenmuueHus

BpALLAIOLIEr0 MOMEHTA
B) Jl1s1 yBENMYEHUS CKOJIbKEHUS r) Jns perynupoBanus

YaCTOThI BpallCHUA

Paszpen 7 «CHHXpPOHHBIC MALIHHBD)

1.CHHXpPOHH3M CHHXPOHHOI'0 TeHEpaTopa, padoTAIIEro B JHEProcucreMe
HEBO3MOKEH, €CJIH:

a) Bpamaronmii MOMEHT TypOWHBI OOJbIIE AMIUIATYABI 3JIEKTPOMArHUTHOTO
MOMEHTA. 0) Bpamarommii MOMEHT
TYpOMHBI MEHBIIE AMIUIMTY bl JJIEKTPOMATHUTHOTO MOMEHTA.

B) DT MOMEHTHI PaBHBI

r) Bonpoc 3agan HEKOPPEKTHO

2.Kakum 00pa3om, BO3MOKHO, H3MEHSTh B IIMPOKHUX Npeaeaax Kodppuunent
MOIIHOCTH CHHXPOHHOI0 ABUIaTesIs1?
a) BoznelicTBys Ha TOK B OOMOTKE CTaTopa ABUIATENS

0) BozaciicTBys Ha TOK BO30OYKACHUS IBUTATES



B) B 000mx 3THX ciyvasx
r) OT0 cenarbh HE BO3MOKHO

3.Kakoe KOJHYeCTBO MOJIIOCOB JOJIKHO ObITH Y CHHXPOHHOIO T'eHEParopa,
uMeriero 4acrory toka S0 I'm, eciiu porop Bpamaercs ¢ gacroroi 125
00/MuH?

a) 24 napsl 0) 12 map

B) 48 map r) 6 map

4.C Kkakoii CKOpPOCTHIO BPAIIACTCS POTOP CHHXPOHHOI0 reHeparopa?
a) C TOi k€ CKOPOCTBIO, YTO M KPYrOBOE MArHUTHOE TMOJIE TOKOB CTaropa

0) Co CKOpPOCThIO, OOMBIICH CKOPOCTH BPAICHUS MMOJIsl TOKOB CTaropa
B) Co CKOpPOCTBbIO, MEHBIICH CKOpPOCTM BpallleHHsl TMOoJis TOKOB cTaTopa
r) CKOpOCTb BpallleH!s] pOTOPA OMPEEIIIETCS 3aBOJIOM - U3TOTOBUTENIEM

5.C kakoii Heqibl0 HA POTOPE CHHXPOHHOIO JBHMIATeJIsl HHOIAA Pa3MellaloT
JAOTIOJIHUTEJIbHYI0 KOPOTKO3aAMKHYTYI0 OOMOTKY?
a) [l yBEIMUEHUS BPALLAOIIETO MOMEHTA

0) Jlns1 yMEHBIIICHUS BPALIAOIIECTO MOMEHTA
B) Jlsis packpyurBaHUsi POTOPA MPH 3AMYCKE
r) [lns peryampoBaHusi CKOPOCTH BPalIEHUS

6.Y cHHXPOHHOTO Tpex(a3HOro ABHIaTe/isi HATPY3KAa HA BaJly YMEHbIIWIACH
B 3 pa3a. I3mMeHHTCS J1M 4aCTOTA BpaleHusi poropa?
a) YacrtoTta BpallleHHsl pOTOpa YBEJIMYMIIACh B 3 pasa

0) YacToTa BpallieHus: pOTOpa YMEHbIIWIIACH B 3 pa3a
B) Uacrora BpalieHus poTOpa HE 3aBUCUT OT HArpy3ku Ha Baly
r) HacToTa BpallieH!sl pOTOpa YBEIMUNIIACh

7. CHHXPOHHBIC KOMICHCATOPbI, HCHOJbL3YIOIIHECS IS  YJIy4IICHHUS
K03 PuLeHTa MOIIHOCTH NPOMBIILJICHHBIX CeTell, MOTPeOJIsIIOT U3 CeTH
a) UHOYKTUBHBIA TOK 0) peaKTHBHBINA TOK

B) QKTUBHBINA TOK I') EMKOCTHBIH TOK

8. Kakum noskeH ObITH 3a30p MEKAY POTOPOM U CTATOPOM CHHXPOHHOIO

reseparopa uis o0ecne4eHusi CHHYCOMAAJIBHON (OopMBI HHAYUHPYEMOI
IC?
a)  YBEIMUMBAOIIUMCS OT CEPEAMHBI K KpasM TMOJIOCHOTO HAKOHECYHHKA

0) YMEHBIIAIMUMCS OT CEPEIMHBI K KpasiM MOJIFOCHOTO HAKOHEYHHKA

B) CTpOro 0JIMHAKOBBIM IO BCEH OKPYKHOCTH pOTOpa



r) 3a30p AOKEH ObITh 1- 1,5 MM

9. C kakoil 4acTroToii BpAIIAETCHd MATHHTHOE MOJe OOMOTOK CTaropa
CHHXPOHHOI0 TeHeparopa, ecjiu B ero o0mMorkax wuHayuupyercsa I/IC
yacToToii S0I'n, a HHAYKTOP HMeeT YeThIpe Napbl NOJCOB?

a) 3000 06/mMuH 0) 750 06/mMuH

B) 1500 06/MuH r) 200 06/MUH
10. CuHXpOHHBIE ABHTATE/IN OTHOCITCS K IBUTATE/ISIM:

a) C pEryJIMpyeMoii 4acTOTOM BpaleHust

0) ¢ HEPETYIMPYEMOI YaCTOTON BpalllEHUs

B) CO CTyNEHYATHIM PETYJIMPOBAHUEM YACTOTHI BPAIICHUS

T') C TJIABHBIM PETYJUPOBAHUEM YACTOTHI BPALICHUS

11. K kakoMy MCTOYHHKY JJIEKTPHYECKOIl JHEPIruu MOAK/IIYAETCH 00MOTKA
CTATOPA CHHXPOHHOIO ABUraTeJis?
a) K ucrtounuky TpéxdaszHoro toka 0) K uctounuky

0/1HO(pa3HOrO TOKA
B) K UCTOUHMKY MEPEMEHHOTO TOKA r) K ucTtodyHuky
MOCTOSIHHOT'O TOKa
12. ITpu paboTe CHHXPOHHOU MAUIMHBI B PEKUME I€HEPATOPA AIEKTPOMArHUTHBIN

MOMCHT ABJIACTCA:

a) BpallaroM 0) TOpMO3SAIMMHA
B) HYJICBBIMHU I') OCHOBHOI
XapaKTEPUCTUKON

13. B ka4ecTBe, KAKHX YCTPOIHCTB HCMOJIb3YHOTCSI CHHXPOHHBIE MAIIMHBI?
a) ['eneparopsl 0) Jlgurarenu
B) CUHXPOHHBIE KOMIIEHCATOPHI r) Beex nepeunciieHHbIx

14. TypOoreneparop ¢ 4YHCJAOM MAap MOJKCOB Pp=1 W 4YaCTOTOIi BpalCHUsA
MarauTHOro noJist 3000 06/MuH. OnpeneuTs 4acToTy TOKA.
a) 50 I'y 0) 500 I'n

B) 25111 r) 5o
15.Bk/1r04eHus1 CHHXPOHHOTO FeHepaTopa B 3HEProcucTeMy MpOou3BOIUTCS:

a) B pexxumMe xonoctoro xoaa 0) B pexxriMe Harpy3ku



B) B pabouem pexxnme r) B pexxume kopoTKoro

3aMBbIKaHWA

Paznen 8 «IJaexkrponuxa»
1.Kakue 1uoabl NPUMEHSIOT VIS BBIPSIMJICHHUS EPEMEHHOI0 TOKa?

a) [TnockocTHbIE 0) Toueunsie
B) Te u apyrue r) Hukakue
2.B kakux cjay4yasix B cXeMax BbIIPSIMHUTE/ICl HCNO/b3yeTcsl mapajjieibHoe

BKJIIOYEHHE THOA0B?

a) [Tpu OTCYyTCTBUM KOHJEHCATOPA 0) [Ipu oTCyTCTBHM
KaTyIIKH
B) [Ipn OTCYTCTBHUM PE3UCTOPOB r) [Tpu oTcyTcTBUM
Tpéx(azHOoro

TpaHcdopmaTopa
3.13 kakuX 3JIeCMEHTOB MOKHO COCTABHUTH CIUIa:KNBaOIHe QUIbTPHI?
a) 13 pesucropon 0) U3 xoHaeHCcCaTOpOB
B) M3 KaTymek MHAYKTUBHOCTH r) U3 Bcex

BBILICTICPEUYNCIICHHBIX PUOOPOB
4./1s1s1 BBIIPSIMJICHUSI IEPEMEHHOT0 HANIPSKEHHU S IPUMEHSIIOT:

a) OnHodazHbIe BHITPSIMUATETN 0) MHorogazHbie
BBINIPSIMUTENH

B) MOCTOBBIEC BBITPAMUTETN r) Bee
NEPEUNCIICHHBIE

5. Kakue HampaB/ieHHsI XapaKTePHBI /sl COBEPLICHCTBOBAHUS 3JIeMEHTHOI1
0a3bl JJICKTPOHUKH?

a) [ToBbIICHUE HANEKHOCTH 0) CHmxeHHE
NOTPEOJICHHUST MOIIIHOCTH

B) MuHMaropu3anms r) Bee
NEPEYUCTICHHBIC

6.YkaxkuTe MOJSIPHOCTH HaNpPsKeHUsT HAa OHOMHTTEpe H  KOJJIEeKTope
TpaH3UCTOpPA THMA P-N-P.

a) IJTIOC, TII0C 0) MHHYC, TUTIOC

B) IUIKOC, MUHYC r) MHHYC, MUHYC



7.Kakum 00pa3oM 3/1eMEHThI HHTErPAJbHOIl MUKPOCXEMbI COCTHHSIOT MEKIY
co0oii?

a) HanbuieHreEM 30JI0TBIX WM ATFOMHUHHEBBIX JTOPOKEK 4YEpEe3 OKHA B MAacKe
0) 1aiikoii mazepHBIM JIy4OM

B) Tepmokommpeccueii

r) Bcemu nepeuncieHHbIMu crnocodamu

8. Kakue 0CO0€HHOCTH XapaKTepHbl KAaK /Ui HHTErpajbHBIX MHKPOCXEM
(MMC), Tak u ajs1 00bIIMX HHTErpaabHbIX MUKpocxem(BUC)?

a) MUHUaTIOPHOCTh 0) CokpaleHnue BHYTPEHHUX
COCIMHUTENBbHBIX JIMHAN

B) KoMruiekcHas TeXHOIOTHS r) Bece nepeuncieHnble
9.Kak Ha3bIBAKOT CpeAHMIl €10 Y OMNOJSAPHBIX TPAH3UCTOPOB?

a) Ctok 0) Uctok

B) baza r) Konnekrop

10. CkOJIbKO p-n MEpPexoa0B COACPKUT MOJSYNPOBOAHUKOBBII A10A?

a) OnuH 0) JiBa

B) Tpn r) YeTsipe
11.Kak Ha3bIBAKOT LEHTPAJBHYIO 00J1aCTh B I0JI€BOM TpPaH3ucTope?
a) Ctok 0) Kanan

B) UcTok r) Pyueit
12.CK0JbKO p-n nepexoaoB y NOJyNPOBOAHHKOBOTO TpaH3ucTopa?
a) OnuH 0) [la

B) Tpu r) Yeteipe
13.YnpasJsiemble BbINPSAMHATENH BBINOJIHSIOTCH Ha 0a3e:

a) Jlnoaos 0) IToneBbix
TPaH3UCTOPOB

B) BUnosisipHbIX TPaH3UCTOPOB r) Tupucropos

14. K kakoii cTeneHy MHTErpauud OTHOCATCS HHTErpajbHbie MHKPOCXEMBbI,
coaepxamue S00 Joru4ecKux 3J1eMeHTOB?

a) K manoii 0) K cpenneit

B) K BBICOKO# r) K cBepxBBICOKOH
15.95ekTpoHHBIE yCTpOiicTBa, Mpeodpasyoiie NOCTOSHHOEe HANPSKEHHE B

NEPEMCHHOC, HA3BIBAKOTCH:



a) Bempsmurensmu 0) HuBepropamu
B) CTabUIMTpOHAMH r) OunbTpamu
16. KakumMm CBOOOAHBIMH HOCHUTEJISIMH 3apsiioB  O0YCJIOBJICH TOK B

(poropesucrope?
a) [lpipkamu 0) DnexkTpoHaMu
B) [IpoToHamu r) HeliTponamu

Pazpen 9 «DQaexkrponpuBosy
1.Mexannueckasi  XapaKTepHCTHKA  JBUrarejiss  MNOCTOSHHOIO  TOKa
NMOCJICA0BATEILHOI0 BO30Y KICHUS.
a) Msrkas 0) Kecrkas
B) AOCOJTFOTHO KECTKAs r) ACHHXpOHHAas

2.2JIeKTPONPHUBO/AbI KPAHOBBIX MEXaHU3MOB J0JIKHBI padoTars npu:

a) [lepemeHHO# Harpy3ke 0) IlocrosHHO
Harpy3Ku
B) be3paznnyno kakoii r) JIroOoit

3. DJEeKTPONpPHUBOALI HACOCOB, BEHTHJISTOPOB, KOMIIPECCOPOB HYKIAKTCH B
IEKTPOABHIATEIAX € JKECTKOM MEeXaHU4YeCKoi XxapakrepucTtukoii. /st 3Toro
HCIOJIL3YIOTCS ABHIATE/IH:

a) ACHHXPOHHBIE C KOHTAKTHBIMHU KOJIBLIAMHA 0) KopoTko3aMKHYThIE
ACUHXPOHHBIC
B) CHHXPOHHBIE r) Bce nepeunciennble

4.CKOJILKO 3JICKTPOABUTraTE/ICii BXOJAUT B JJIEKTPONpuBoa?

a) OnuH 0) lBa
B) Heckomnbko r) KonmuecTso
AJIEKTPOJABUraTENEi 3aBUCHUT OT

THIA
3J1eKTPONPHBOAA
S. B kakoM peskume padoTalOT IEKTPONPHUBOALI KPAHOB, JIU(PTOB, Jede10K?
a) B nnmutensHOM pexume 0) B kparkoBpeMeHHOM
pexxumMe
B) B NOBTOpPHO- KPATKOBPEMEHHOM peXUME r) B noBropHo-

AJIUTECJIbHOM PEKHME

6.Kakoe ycTpoiicTBO He BXOJHUT B COCTAB IEKTPONpuBoaa’?



a) Konrponupytomiee ycTpoicTBO 0) DIEeKTPOABUTATEND

B) YNpaBstoLIee yCTPOHCTBO r) Pabounii mexannusm
7.91eKTPONPUBOABLI Pa3BOJHBIX MOCTOB, IIJII030B MNpPEIHAZHAYEHbI UIA
padoThI:

a) B umTeNnbHOM pexnMe 0) B moBTOpHO-
KPaTKOBPEMEHHOM PEKUME

B) B KpaTkOBpeMEHHOM peKUME r) B turamuueckom
pexxumMe

8. Kakue pyHKIUM BBINOJHSIET YIIPABJIsIIOLIEe YCTPOiCTBO 3JIeKTponpusoja?
a) I3MeHsieT MOIIHOCTh Ha Baly padovero MexaHu3ma

0) 3MeHseT 3HaYeHNE W YaCTOTY HaMPsLKCHUS

B) UM3MeHseT cxeMy BKIIOUEHUsS SJEKTPOJABUIATENS, NEPEIATOYHOE YHMCIIO,
HaITPaBJICHUE BPALLECHUS r) Bee ¢pyHkumm
NEPEUMCIICHHBIC BBILIE

9.Ilpu kakoM pexuMe padoThl IEKTPONPHBOAA JABHTaTelb JA0JKEH

pacCUUuTHIBATLCHA HA MAKCHUMAJIbHYIO MOIIIHOCTL?

a) B MOBTOPHO- KPAaTKOBPEMEHHOM PEKUME 0) B mnurensHoM
PEXKHUME
B) B KpaTKOBpEMEHHOM PEXKUME r) B moBTopHO-

AJIATCIIbHOM PCIKMMC

10. Kakue 3a1a4u pemiaroTcs ¢ NOMOLUBIO YJIEKTPHYECKOii ceTn?

a) [Ipou3BOCTBO ANEKTPOIHEPTUU 0) [ToTpebaenue
AJIEKTPOIHEPTUH
B) PacnpeneneHue 30€KTPOIHEPTUH r) Ilepenaua

AJIEKTPOIHEPTUU
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Paznen 9:
1 2 3 4 5 6 7 8 9 10
a a B a B a B B 0 r

Kpurepuu ouenku:

e «5» (OTIMYHO) - €CJIU CTYJEHT B MOJHOM 00BEME BBIITOJHUII BCE 3a1aHUs (MJIM OTBETHII
HAa BCE TIOCTABJICHHBIE BOIIPOCHI), MPOSIBUB CAMOCTOSITEIbHOCTD M 3HAHUS
MEKITPEIMETHOTO XapaKkTepa.

e «4» (XOpOIIO) - €CIIM CTYACHT BBIITOJIHIII 33aHUs, U B HUX COAEPIKATCS HEAOUYEThI UITH
ofHa He rpydast omudKa; MPH OTBETE HA ITOCTABJICHHBIE BOIPOCHI UMEN HE3HAUUTEIbHBIE
3aMe4aHus 1 MONPABKH CO CTOPOHBI IIPENOAaBaTEIIs.

e «3» (YOOBIETBOPHUTEIBHO) - €CIIH CTYACSHT BBIMOJHWI 3aanus Oosee ueM Ha 50 % u
paboTa Comep KUT HEJOUYEThI UIIH IBE-TPH HEerpyOble OIIMOKH WK J1BE IpyOble OUTHOKH;
IIPU OTBETE Ha MIOCTABJIEHHBIE BOMPOCHI MIPETNIOAABATETb OKA3bIBAJl €My 3HAUUTEIbHYIO
MIOMOIIb B BH/I€ HABOASALINX BOIPOCOB.

e «2» (HEyIOBIETBOPUTEIBHO) - €CJIN CTYIEHT BBIOJIHUI paboTy MeHee ueM Ha S0 % unn
pabota comep:kuT OoJiee NBYX rpyObIX OMHOOK; MPHU OTBETE HA MOCTABJICHHBIE BOIIPOCHI
NpernoaaBaTeb OKa3bIBaJl €My MOCTOSHHYIO TIOMOIIb, €CIIH CTYACHT MOKa3aJl IIOJIHOE
HE3HaHHE BOIMPOCA, OTKA3aJICS] OTBEYATh MM HE PUCTYIIIII K BBITOJHEHHIO PaOOTBHL.
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DJIEeKTPOTEXHUKA
Pazpnen 1.

DJIEKTPOCTATHKA
1.ITonsiTrie 00 3neKTpUUYECKOM T0JIE. OCHOBHBIE XaPAKTEPUCTHKH SIEKTPAYECKOTO
NOJIS: HANPSHKEHHOCTD, MOTCHUIMAI, JJIEKTPUUYECKOE HAMPSKEHUE.
21IpOBOAHMKMA M JMAJNEKTPUKKA B DIEKTPUUYECKOM MoJe. JIudnexTpuyeckas
MPOHULAEMOCTb.
3.Onexrpuueckas EMKOCTh. KonaeHncaropel. CoeqMHEHNS KOHAECHCATOPOB.

Pazpnen 2.
DJIeKTpUYeCKHEe HeNnH NOCTOSIHHOTO TOKA
4.00mme cBeneHUsT 00 DIEKTPUYECKUX LEMAX. OJNEKTPHYECKUMH TOK, €ro
OTIPEAEIICHHUE, HAMTPABIICHUE, CUJIA U TUIOTHOCTB.
5.OCHOBHBIE 3JIEMEHTHI JJIEKTPUYECKUX Leneid. MomHocTb. Pexxumbl paGoThl
SIIEKTPAUYECKUX LIETIEN.

6.I1peoOpa3oBaHre >MEKTPUUECKON SHEPTUH B TEIJIOBYHO, 3aKOH J[xkoyns-JIeHna.
Bunbl coeauHeHU CONPOTUBIICHUNA.

7.3akonbl Kupxroga. Pacuér coskHbIX HETEH.

8.IlpuHUIMIBI TIPEOOpPa30BaHUsl MEXAHWMYECKOH SHEPIUU B JIEKTPUYECKYHO H
BIEKTPUYECKON SJHEPTUU B MEXAHUUECKYIO.

Pa3znen 3.
DIeKTPOMATHETH3M

9.00mpe CcBEeAEHUS O MArHWTHBIX NOJsAX. M300pakeHWE MAarHUTHBIX TMOJEH
NOCTOSTHHOTO MAarHuTa, MPOBOJHUKA W KaTylIKH ¢ TOKOM. OCHOBHBIE CBOWCTBA U
XapaKTEPUCTHKX MAarHUTHOTO MoJist. JleficTBHE MAarHUTHOTO NOJISl HA MPOBOIHUKH C
TOKOM. [IpaBuo JIeBOH pyKH.

10.®eppoMarHuTHbIE MaTEPHATIBL. Knaccupukanums " NPUMEHECHUE
(eppOMArHUTHBIX MATEPHAIIOB.

11.MarauTHas Uenb, €€ HA3HAYCHUE, PACUET.
12.2nekTpOMarauTHas MHAYKUUA. 3aKOH 3JIEKTPOMarHuTHON MHAYKUMHA. [IpaBuiio
npasoil pyku. IIpasuiio Jlenua.

13.Camonnaykums. [Totokocuemnenne. MHIyKTUBHOCTD, B3aUMHASI UH T KIIHSI.

Pazpnea 4.
DJIeKTpUYECKHUe HeNu NePeMEeHHOr0 0AHO(PA3HOT0 TOKA
14. TlpuHuunel npeoOpa30oBaHUsl MEXAHWYECKOM 3HEPIUH B DJIEKTPUYECKYIO H
BIEKTPUYECKON SJHEPTUU B MEXAHUUECKYIO.
15. TlepeMeHHBIN TOK, €ro ONPEACIICHUE M TOJy4YCHHE. YPaBHEHHE W rpaduk
cunyconpanbHeix OJ[C M Toka. IlapameTpsl NMEPEMEHHOIO0 TOKA: MIHOBEHHOE,



AMIUTMTYAHOE W JEUCTBYIOLIEE 3HAYCHUS, YACTOTA, YIVIOBAsA 4YacToTa, HaYaJlbHAas
¢aza, cipur (a3. BEeKTopHbIE TMarpaMMBel.

16.OnexkTpruyecKkas uenb NEPEMEHHOTO TOKA C AKTUBHBIM CONTPOTUBIIEHUEM;, LIETIB C
WHAYKTUBHOCTBIO: LIETIb C EMKOCTBIO.

17 Hepa3BeTBnéHHas LENb IMEPEMEHHOTO  TOKA, BEKTOPHAsA  JauarpaMmma
HANPSOKEHUI; KOJIeOaTeNbHbII KOHTYP; PE30HAHC HAMPSDKEHUH.

18.PazBeTBEéHHAs LeMb MEPEMEHHOTO TOKA, AKTHBHBIE W  PCAKTHBHBIC
COCTABJIIOIIME TOKOB, BEKTOpPHAas JAuarpaMMa TOKOB, PE30HAHC TOKOB.
Koa¢ppuument monrHocTy.
Paszpnea S.
Tpéx¢asznbie nenu

19.00mue cBeaeHus o TPEX(PaA3HbIX SNEKTPUUECKUX Hensax. CoenHeHne 0OMOTOK
reHepatopa W TNOTPeOUTENEH «3BE3AOH» M «TPEYroJbHUKOMY. DasHble W
JVUHECHHBIE TOKM W HANPSOHKEHWS. COOTHOLICHHWS MEKIYy HHMH. BeEKTOpHBIC
avarpaMMbl HanpsbKEHU U TOkOB. HazHaueHne HyI€eBOro MpoBOJIA.

20.®a3Hblc W JIMHEHHBIC TOKM W HANPSOHKEHUS MPU COCAMHEHHH NOTPeOHMTENEi
«3BE3J0M» M «TPEYrOJIBHUKOMY». COOTHOIIEHUS MEKIY HUMHU. BeKTopHbIE
AarpaMMbl HAOPsDKEHUH W TOKOB. HasHaueHWe HyJeBOro mpoBoja. MOIIHOCTh
Tpéx(a3HOH 1enH.

Paspea 6.
DJIEKTPHYECKHE H3MEPEHHS
21.00mue cBeacHuss 00 M3MEPEHHAX M BJIEKTPOM3MEPHUTENBHBIX MpUOOopax.
Emuaunel  w3mepenuii.  CpencrBa  u3MepeHus. [IOTpemHOCTb  M3MEpPEHUM.
Knaccudukanus uamMepuTeNbHbIX NPUOOPOB. YCIOBHBIC 0003HAUYCHMS HA MIKaIax
npuOOpOB.

22 VI3MepeHre TOKOB W HaNpsDKCHWH. PacmmpeHwe npenenoB  HM3MEPEHUS
aMIIEPMETPOB U BOJILTMETPOB. METOABI U3MEPEHUS CONMPOTUBIICHUI: ¢ TOMOILBIO
MOCTa MOCTOSSHHOTO TOKAa, OMMETPA; KOCBEHHBII METOA. M3MepeHne MOIHOCTH 1
SHEPIHUH.

Paszpnen 7.

DNEeKTPUYECKHE MAIINHBI

23.Ha3znaueHue n Knaccu(puKaus MalliH NEPEMEHHOTO TOKA.
24.Y CTpOMCTBO M MPUHIUN ACHCTBUS TPEX(PA3HOrO ACHHXPOHHOTO IBUTATEIS.
25.YCTpOoiCTBO MalTMHBI MOCTOSIHHOTO TOKA.
26. IlpuHuun AeWCTBHS MallWHBI MOCTOSHHOTO TOKAa. CBOHCTBO 0OPAaTMMOCTH
MAaIlIWH NOCTOSHHOTO TOKA.
27 Haznauenue, knaccuukanmsi, yCTpoWCTBO TpaHcpopmaTopoB. [lpuHumn
aeicteus; Ko3(ppuumueHT TpanchopManum.
28. PexxuMbl paboThl TpaHCHOpMATOpA: XOJIOCTON X0, padoTa 1Mo Harpy3KOu.
29. Tpéxdasnsie, WU3MEPHUTETIBHBIE, CBApOYHBIE TpaHCPOPMATOPHIL,
aBrotrpaHcpopmaropsl. 30.ITorepu u KI1/I.



OcHoBHbIe HcTOUHUKH (ON):

B.IL. Jlynun. OnekrporexHuka v snekrponuka. M. FOpaiit, 2017r. Cepus:
[TpodrexobpazoBanue

0.A. Komuccapos, JI.C. T'opnees, I''M. babokun, [I.I1. BentM.:IOpaiir,
2017r. Cepus: [IpodrexoOpasoBanue

N.O. MaprteiHoBa. OnekrpoTexnuka. Mocksa: KnoPyc,2019r(CI1O)

N.O. MapreiHOBa.  DnekTpoTexHUKA.  JlaboparopHO-NpakTHYECKUE
padotel. MockBa: KnoPyc,2019r(CI1O)

OnekrporexHuka U sekTponnka. M.B. HemnoB MockBa: KuoPyc,2019r
(CIIO)

JonoaHuTebHbIE HCTOYHUKH ([I):

JLA. YHacroenoB. Onekrporexanka. M..I'OY «YMILI XK T», 2006r

IT.H. HoBukog, B.A. Kaypman, O.B. TonueeB. M.: Akaaemusi, 2006r
C.M. Annononckuid, A.JI. Bunorpagos. Mocksa: KuoPyc, 2020r (CI1O)

C.M. Annononckuid. Onekrporexnuka. Mocksa: KnoPyc, 2020r (CTIO)
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@dunuan CamI'YIIC B r. Prumeso

YrBepikiaw
3aM. AUpPEKTOpa Mo Y. padoTe

Paccmotpeno IK:

« » Y021 T IK3aMeHALIMOHHBIHA OuJieT Ne 1

mo IMCIUILINHE: dJeKT POTCXHHKA

Ipencemarenns Ipymmer: T-21, T-22 « » 2021r.

1 ITonsarue 00 snexkrpuyeckom nojie. OCHOBHBIC XapaKTEPUCTUKHU SIIEKTPUUECKOTO MOJIS:
HAMPSHLKEHHOCTD, MOTEHITUA, SJICKTPUYECKOE HAMIPSHKCHHUE.

2. 3amaya: ONPEeACIIUTE SKBUBAJICHTHYO €MKOCTh CIKB TPEX KOHACHCATOPOB MPH MX
MOCJIEAOBATEBRHOM Y NTAPAUICIIBHOM coemHeHUH ecu . C1=2 Mx®; C2=4 MK,

C3=6 MKD.

IIpenonasarenp

@dOununan CamI'YIIC B r. Prunieso

YrBepikiaw
3aM. AUpPEKTOpa MO V4. padoTe

Paccmotpeno IK:

« » 2021 T IK3aMEeHALIMOHHbIH OnJieT Ne 2

mo AMCIUILINHE: dJeKT POTECXHHKA

I'pynner: T-21, T-22 « » 2021r.

IIpeacenarens

1. Onektpuyeckas EMKOCTb. Konaencaropsl. CoeIMHEHNs KOHIEHCATOPOB.
2. 3apaua: Jlamna HakanuBanus R=440 Om BKiItOYeHA B ceTh ¢ HanpsbkenueM U=110B.
Onpenenur cuity TOKa B JIamILe.

IIpenonasarens

dunaunan Caml'YIIC B r. Prumieso

YrBepikiaw
3aM. AEpeKTOpa Mo Y. padore

Paccmotpeno IK:

« » Y021 T, JK3aMeHALIMOHHbIH OnJieT Ne 3

mo JUCHUILINHE: :‘)JICKTpOTeXHI/IKa

I'pynner: T-21, T-22 « » 2021r.

IIpeacenarens

1. IIpOBOJHUKH U JUAIEKTPUKHU B JJIEKTPUUECKOM MOJE. [[MANeKTpruiecKas NPOHULIAEMOCTb.
Kparkue cBeneHmst 060 OCHOBHBIX M30JSIUOHHBIX MaTepHaax.

2. 3amaua: ONpPENENNTh HANPSHKEHUE HA 3KMMAax HarpeBaTesIbHOro npudopa ¢
ConporusnenneMR=44 Owm, eciii cuna Toka B HeM [=5 A.

IIpenonasarene




@dunuan CamI'YIIC B r. Prumeso

Paccmotpeno IK:
« » 2021r.

YrBepikiaw

IK3aMeHANMOHHBIH OnyteT Ne 4
3aM. AUpPEKTOpa Mo Y. padoTe

mo IMCIUILINHE: dJeKT POTCXHHKA

Ipencemarenns Ipymmer: T-21, T-22 « » 2021T.

1.00mmme cBeaeHus 00 3IEKTPHUECKUAX LEMSIX. DNEKTPUYECKUH TOK;, €r0 ONPEAEIICHHUE,
HaITPABJICHUE, CUJIA U TUIOTHOCTD.

2. 3amaua: DJEKTPOABUATATETL MOITHOCTEIO P= 10 kBT noakmroueH k cetn U=225 B.
OnpenenuTs CUTy TOKA AIEKTPOJABUIaATENS.

IIpenonasarenp

@dunuan CamIl'YIIC B r. Prunieso

Paccviorpeno IK: DK3aMeHALHOHHDI OnaeT Ne 5 Yrsepaaaro

<« » 2021 . 3aM. AUpPEKTOpa MO V4. padoTe
10 JUCUMILIMHE: JJICKT POTEXHHKA

Ipencemarenn Ipymmer: T-21, T-22 « » 2021r.

1. DJIEKTPUYECKOE COMTPOTUBIIEHUE U TPOBOAUMOCTD. 3aBUCUMOCTh COITPOTHUBIICHUS OT
TEMIIEPaTyphbl, 3aK0H Oma.

2. 3apava: K cetn Hanpspxkenuem U=220 B MOAKITIOYEHBI: SJIEKTPOABUTATENb MOIIIHOCTHIO
P=5,5 kBt u 11 namn HakaimBanust MOIHOCTHIO 110 P=100 Bt. Onpenenuts cuity

TOKA B IMOABOJSIINAX TPOBOJAX.

IIpenonasarenp

dunaunan Caml'YIIC B r. Prumieso

Paccmotpeno IK:
<« » 2021 r.

YrBepikiaw

IK3aMeHANMOHHBIH OuyteT Ne 6
3aM. AUpPEKTOpa MO V4. padoTe

mo IMCIUILINHE: dJeKT POTCXHHKA

Ipencenarens pynmer: T-21, T-22 « » 2021r.

1.OCHOBHBIE 3JIEMEHTBI SJIEKTPUUECCKUX Lieneil. MoIHOCTh. PexrMbl paboThl NIEKTPUUECKIX
LETIET.

2. 3anava: ['eHEpaTOp, MMEIOIIMI IBE IApbl MOIOCOB (P=2), BpAIIaeTCs C 4YaCTOTOM

n=1500 06/MuH. OnpeaenuTh 4acToTy f MEPEMEHHOI0 TOKA F€HEPaTopa.

IIpenonasarens




@dunuan CamI'YIIC B r. Prumeso

Paccviorpeno IK: DK3aMeHALHOHHbI OuaeT Ne 7 Yrsepaaaro

<« » 2021r. 3aM. AUpPEKTOpa Mo Y. padoTe
10 AUCUMILIMHE: JJICKT POTEXHHKA

Ipencemarenns Ipymmer: T-21, T-22 « » 2021T.

1 ITpeoOpazoBaHKe 3EKTPUUECKON SIHEPIUU B TEIJIOBYIO, 3aKOH J[>koyss-Jlenna. Buasi
COCIMHEHNIN CONPOTUBJICHUN.

2. 3anava: ['MaporeHepaTop MMEET HOMUHAIIbHYEO YaCcTOTY BpawmeHust n=250 06/MuH 1
yacToTyf=50 I'tl. CkoNbKO map MoJKCOB P UMEET FEHEPATOP.

IIpenonasarenp

@dunuan CamI'YIIC B r. Prumieso

Paccviorpeno IK: JK3aMeHALHOHHDI OnaeT Ne 8 Yrsepaaaro

<« » 2021 . 3aM. AUpPEKTOpa MO V4. padoTe
10 JHCHHILIHHE: JJIEKTPOTEXHHKA

Tpencenarens pynmner: T-21, T-22 « » 2021r.

1.3akoHbl Kupxroga. Pacyér coskHbIX LECTICH.
2. 3apava: HanpspbkeHue, uamepennoe BosbtMeTpom, U=220 B. Onpenenurs aMImry iy
HanpsbkeHus: Umax.

IIpenonasarens

dunaunan Caml'YIIC B r. Prumieso

Paccviorpeno IK: JK3aMeHALHOHHDI OuaeT Ne 9 Yrsepaaaro

<« » 2021 . 3aM. AUpEKTOpa Mo V4. padoTe
Mo JUCIINIIJINHE: BﬂeKTpoTeXHI/IKa

Ipencemarenn pymmer: T-21, T-22 « » 2021r.

1. O0uue cBeieHust 00 U3MEPEHHSIX U 3JIEKTPOM3MEPHUTENBHBIX TprOopax. EauHuibl
u3Mepennil. Cpeacra u3mepenus. [lorpemHocts n3mepenuii. Knaccnpukanms
WU3MEPUTENTbHBIX TPHOOPOB. Y CIIOBHBIE 0003HAUEHUS HA IIKAIaX MPUOOPOB.

2. 3anaua: Llenb ¢ uaAyKTUBHOCTHIO L=0,02 1" BKITHOUeHA o HanpsbkeHue U=127 B u
yactoToi = 50I'n. OnpenennuTe MHAYKTUBHOE COMMPOTUBIICHHE enu XLu cuiy
TOKa .

IIpenonasarens




@dunuan CamI'YIIC B r. Prumeso

Paccmotpeno IK:
« » 2021r.

YrBepikiaw

JK3aMeHAMUHOHHBIN Omaer Ne 10
3aM. AUpPEKTOpa MO Y. padoTe

mo IMCIUILINHE: :‘)HCKTpOTeXHI/IKa

Ipencemarenns Ipymmer: T-21, T-22 « » 2021T.

1.00u1ue cBeneHUsl 0 MAarHUTHBIX MOJIAX. M300paskeHNE MAarHUTHBIX MOJEH MOCTOSIHHOTO
MAarHuTa, NPOBOAHUKA M KATYIIKK ¢ TOKOM. OCHOBHBIE CBOMCTBA U XapPAKTEPUCTUKH
MAarHUTHOrO noJist. JIeHCTBUE MAarHUTHOIO MOJIsl HA MPOBOAHUKH ¢ TOKOM. [IpaBuino nesoit
PYKH.

2. 3apaua: Kongencarop eMkocTero C= 80 Mx®D BKIIHOYEH B ceTh ¢ HanpsbkeHueM U=380 B u
yactoToif=50 ['. Onpenenutb EMKOCTHOE COMPOTHUBIICHUE B LI XC U CUITY

TOKa .

IIpenonasarenp

@dOununan CamI'YIIC B r. Prunieso

Paccmotpeno IK:
« » 2021r.

YrBepikiaw

JK3aMeHAUHOHHBbIN Omyer Ne 11
3aM. AEpEKTOpa Mo V4. padoTe

mo AMCIUILINHE: dJeKT POTECXHHKA

Ipencemarenn Ipymmer: T-21, T-22 « » 2021r.

1.deppomarauTHbie MaTepraiibl. Kimaccupukanus u npuMeHeHne GeppoMarHiTHBIX
MaTepHaJIoB.

2. 3apaua: Onpe AEINTH TMHEHHOE HaNpspkeHne reHeparopa Un uist COeTMHEHNHN «3BE3a» U
«TPEYrONBHUKY, ecnu ero gasnoe Hanpsbkenune Up=127B u Ud= 220B.

IIpenonasarenp

®dOunaunan CamIl'YIIC B r. Prumeso

Paccmotpeno IK:
« » 2021 r.

YrBepikiaw

JK3aMeHANMUHOHHBIN Ommer Ne 12
3aM. AUpPEKTOpa MO V4. padoTe

mo IMCIHUILINHE: :‘)HCKTpOTeXHI/IKa

Ipencemarenn Ipymmee: T-21, T-22 « » 2021r.

1.MarauTHas 1enb, €€ Ha3HAYECHHUE, PACUET.

2. 3apava: ONIPEACNIATH IEPEMEHHOE HANIPSKEHUE, KOTOPOE HAZO MOABECTH K LIENHU
OJTHOTIOTYNEPHOJHOTO BBIMPSIMHUTENS 7Sl TOTO, YTOOBI MOTYYUTh BBIIPSIMIICHHOE
Hanpspkenue UBbin=225 B.

IIpenonasarens




@dunuan CamI'YIIC B r. Prumeso

Paccmotpeno IK:
« » 2021r.

YrBepikiaw

JK3aMeHANMUHOHHBIN Ommer Ne 13
3aM. AUPEKTOpa MO YU. padoTe

mo IMCIUILINHE: dJeKT POTCXHHKA

I'pynnsr: T-21, T-22 « » 2021r.

IIpeacenarens

1. ONEKTPOMArHuTHAs MHAYKIUS. 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMK. | [paBuiio mpaBoi
pyku. Ipasuiio JleHna.

2. 3amaua: OnipeAeUTh 0011ee conpoTuiicHue 1enu, eciu R1=8 Om, R2=4 OmM, R3 =4 Owm,
R4=4 Om, R5 =6 Om, coeauHEeHUE MOCIEI0BATEIIBLHOE.

IIpenonasarenp

@dunuan CamI'YIIC B r. Prumieso

Paccviorpeno IK: DK3aMeHANHOHHDI Guer Ne 14 | Y'Bepwaaio

<« » 2021 . 3aM. AUpPEKTOpa MO Y. padoTe
10 JHCHHILIHHE: JJIEKTPOTEXHHKA

Ipencenarens [pynner: T-21, T-22 « » 20201r.

1.Camonnaykuums. [Torokocuennenne. UHAyKTUBHOCTD, B3aMMHAs WH LY KLIHSI.

2. 3anava: O0IAs EMKOCTB IBYX MOCIIEA0OBATEIBHO BKIFOUEHHBIX KOHACHCATOPOB
Coke=1,2 Mk®. EmKocTh 01HOTO KOHAeHCaTopa C1=3 Mx®. Onpeaenure EMKOCTh
BTOPOro konxaeHncaropa C2.

IIpenonasarens

dunaunan Caml'YIIC B r. Prumieso

Paccmotpeno IK:
<« » 2021 r.

YrBepikiaw

JK3aMeHANMHOHHBIN Omaer Ne 15
3aM. AUpEKTOpa Mo V4. padoTe

mo IMCIUILVINHE: ((:‘)JICKTpOTeXHI/IKa»

Ipencemaremn Ipynmer T-21, T-22 « » 2021T.

1 [TpuHIMnbl TpeoOpa3oBaHusl MEXaHUYECKON SHEPIUH B JICKTPUUECKYIO H DJIEKTPUUYECKOMN
SHEPTUU B MEXAHUYECKYIO.

2. 3amaua: [ eHEpATOP NEPEMEHHOTO TOKA UMEET 4acTOTy BpauieHust n=2800 06/MuH.
Onpenenuth yactoty f, nepuoa T 3JEKTPUYECKOr0 TOKA, ECIIM YUCIIO0 Map

MIOJIFOCOB M€HEpaTopa paBHo p=o.

IIpenonasarene




@dununan CamI'YIIC B r. Prumeso

Paccmotpeno IK:
<« » 2021 r.

YrBepikiaw

JK3aMeHAUMHOHHBIN Oumer Ne 16
3aM. AUPEKTOpa MO V4. padoTe

mo IMCIUILINHE: dJeKT POTCXHHKA

Ipencemarenns Ipymmer: T-21, T-22 « » 2021T.

1 IlepeMeHHBIH TOK; €r0 ONPEACIICHUE U MOTYUYCHUE. Y PaBHEHHUE U TPadMK CUHYCOMIATbHBIX
O/J1C u Toka. IlapameTpsl NEPEMEHHOTO TOKA: MTHOBEHHOE, aMIUIMTYHOE U JEHCTBYIOIIEE
3HAUEHUS, YaCTOTA, YIIIOBas 4acTOTa, HavalibHas (pasa, caBur (pa3. BekTopHbIe quarpaMmmel.
2. 3amava: YeMy paBHA MOIIHOCTB JJIEKTPUUYECKOM Lenu P, eciim HanpsKeHWE B LIENU PaBHO
U=220 B, a conpotusiieare R=500 Om.

IIpenonasarenp

@dOununan CamI'YIIC B r. Prunieso

Paccmotpeno IK:
« » 2021 r.

YrBepikiaw

JK3aMeHANMUHOHHBIN Ommer Ne 17
3aM. AEpEKTOpa Mo V4. padoTe

mo AMCIUILINHE: dJeKT POTECXHHKA

I'pynner: T-21, T-22 « » 2021r.

IIpeacenarens

1.OneKTpruUecKas IEb MEPEMEHHOTO TOKA C AKTUBHBIM COMTPOTHBIICHUEM;, LIETTH C
WHyKTHBHOCTBIO; LIEMb ¢ EMKOCTHIO.

2 3anaua: [lepeMEHHBINA CHHYCOMIATBHBIN cUTHAT uMeeT nepuoa 1=0.2 ¢; T=1c.
Onpenenuts it 3Tux 3HadeHui T yacroty f

IIpenonasarenp

dununan CamIl'YIIC B r. Prumieso

Paccmotpeno HK:
« » 2021 r.

YrBepikiaw

JK3aMeHAMUOHHBIN Ommer Ne 18
3aM. AUpPEKTOpa MO V4. padoTe

mo IMCIUILINHE: dJeRT POTCXHHKA

Tpencenarens [pynner: T-21, T-22 « » 2021r.

1. Hepa3BeTBnéHHAS LIETb MEPEMEHHOTO TOKA, BEKTOPHAS MarpaMMa HaNpsHKEHUH,
K0J1€0aTeNIbHBINA KOHTYP; PE30HAHC HAMPSKCHUIA.

2. 3amava: B 11enp NEPEMEHHOr0 TOKA BKIIFOUEH PE3UCTOP. EHCTBYIOIIEE 3HAYEHUE TOKA U
HanpspkeHust Ha HeM [=350MA u U=42B. Onpenenuts CONPOTUBIEHUE PE3UCTOPA

Y BBIJICTTUBIIYIOCS HA HEM MOLTHOCTb.

IIpenonasarens




@dunuan CamI'YIIC B r. Prumeso

Paccmotpeno IK:
« » 2021r.

YrBepikiaw

JK3aMeHANMUHOHHBIN Ommer Ne 19
3aM. AUpPEKTOpa Mo Y. padoTe

mo IMCIUILINHE: :‘)J'ICKTI)OT CXHHKA

I'pynner: T-21, T-22

IIpeacenarens « » 2021r.

1.Pa3BeTBAEHHAS LENb NEPEMEHHOTO TOKA, AKTUBHBIE U PEAKTUBHBIE COCTABIISIOIINE TOKOB;
BEKTOPHAs IuarpaMmma TOKOB; pe30oHaHC TOKOB. KoadpuumeHnt MomuocTy.

2. 3amaua: Ha pe3ucrope conpoturicarnemM R=3.2 OM, BKIIFOYEHHBIM B LIETTb IEPEMEHHOTO
TOKA, BBIAEIETCS MOIHOCTE P=20BT. Onpenenutes ASHCTBYIOIIEE 3HAYCHUE TOKA

Y HANPSDKEHUS.

IIpenonasarenp

@dOununan CamI'YIIC B r. Prunieso

Paccmotpeno IK:
« » 2021r.

YrBepikiaw

JK3aMeHANMUHOHHBIN Ouaer Ne 20
3aM. AUpPEKTOpa MO V4. padoTe

mo AMCIUILINHE: dJeKT POTECXHHKA

I'pynner: T-21, T-22

IIpeacenarens « » 2021 r.

1.00mme cBeneHus 0 TpEX(Pa3HbIX AMEKTpUUECKUX Hensx. CoeauHeHne 0OMOTOK reHeEpaTopa
Y TIOTPeOUTENEH «3BE3I0M» U «TPEYTOJBbHUKOMY. Da3HbIe W TMHEHHBIE TOKU W HAITPSDKEHUS
COOTHOLIEHHSI MEKy HUMU. BEKTOpHBIE TMarpaMMbl HaMPsKEHUN U TOKOB. HazHavueHue
HYJIEBOTO MPOBOAA.

2. 3apava: ONIPEACIATH MOJIE3HYO MOIIHOCTD FEHEPATOPA C HATPY30UHBIM TOKOM [=60A,

€CJIM HAPSDKEHUE Ha €10 3akumax U=230B.

IIpenonasarenp




@dunuan CamI'YIIC B r. Prumeso

Paccmotpeno IK:
« » 2021r.

YrBepikiaw

JK3aMeHAUMHOHHBbIN Omyter Ne 21
3aM. AUpPEKTOpa Mo Y. padoTe

mo IMCIUILINHE: :‘)HCKTpOTeXHI/IKa

Ipencemarenns Ipymmer: T-21, T-22 « » 2021T.

1. Haznauenue, knaccudukaius, ycTpoicTro Tpanchopmaropo. [IpuHumn neicTBus;
ko3 puumeHT Tpanchopmanuu. Pesxxumbl paboTel TpaHcHopMaropa: XoJa0CcTol X0, padora
10T HArPY3KOH.

2. 3amaua: [ eHEpPATOP NEPEMEHHOTO TOKA UMEET 4acTOTy BpauieHuss n=6000 06/MuH.
Onpenenuth 4acToTy f 1 neproa T 3MEKTPUUYECKOTO TOKA, €CIIM YHCIIO MOJIFOCOB
reHeparopa paBHo p=12.

IIpenonasarenp

@dOununan CamI'YIIC B r. Prunieso

Paccviorpeno IK: DK3aMeHAUHMOHHDI Guer Ne 22 | Y'Bepwaaio

<« » 2021 . 3aM. AEpEKTOpa Mo V4. padoTe
10 JUCUMILIMHE: JJICKT POTEXHHKA

Ipencemarenn pymmer: T-21, T-22 « » 2021 T.

1.00mmme cBeneHus 00 U3MEPEHUSX U AICKTPOM3MEPUTENBHBIX MpruOopax. EnuHuLb!
u3Mepenuil. Cpeacta u3mepenust. [lorpemnocts namMepenuii. Kiaccupukanms
WU3MEPUTENTbHBIX TPHOOPOB. Y CIOBHBIE 0003HAYCHHS HA HIKAJIAX MPUOOPOB.
2. 3apava: Jlammna HakasmBanus R=440 Owm BkItOu€Ha B ceTh ¢ Hanpsukenruem U=220B.
OnpenenuTth CUIly TOKA B JTAMIIE.

IIpenonasarenp

dununan CamIl'YIIC B r. Prumieso

Paccviorpeno IK: DK3aMeHANHOHHDI Guer Ne 23 | Y'Bepwaaio

<« » 2021r. 3aM. AUpPEKTOpa MO V4. padoTe
10 AUCUMILIMHE: JJICKT POTEXHHKA

Ipencemarenn Ipynma: T-21, T-22 « » 2021T.

1. HazHaueHue u knaccuPukanus MaliH NEPEMEHHOTO TOKA. Y CTPOMCTBO U MPUHITUT
JEeHCTBUS TPEXPA3HOTO ACHHXPOHHOTO ABUTATEIIS.

2. 3anava: ONPEACIIUTH HANIPSDKEHUE HA 3QKAMAX HArpeBaTesibHOro npudopa ¢
conpotuBieHueM R=24 Om, ecnu cuna Toka B HeM [=5 A,

IIpenonasarens




@dunuan CamI'YIIC B r. Prumeso

Paccmotpeno IK:
« » 2021r.

IIpeacenarens

DK3aMeHANHMOHHBIA Ouyer Ne 24

0 AUCIMILINHE: JJIEKTPOTEXHHKA
I'pynner: T-21, T-22

YrBepikiaw
3aM. AUpPEKTOpa Mo Y. padoTe

« » 2021r.

1. YCTPOMCTBO MAIIMHBI TOCTOSSHHOIO TOKA. [IpUHIMN 1eACTBUS MAIIMHBI TOCTOSTHHOTO TOKA.
CBOHCTBO 00paTUMOCTH MALIMH MOCTOSIHHOTO TOKA.
2. 3apmava: K cetn Hanpsbkenrnem U=220 B mMOAKIIOYEHBL: SIEKTPOABUIATED MOIIHOCTHIO
P=5,5 kBt u 10 mamn HakaimBanust MOIMHOCTHIO 110 P=100 Bt. Onpenenurts cuity

TOKA B IMOABOJSIINAX TPOBOJAX.

IIpenonasarenp

@dOunaunan CamI'YIIC B r. Prumieso

Paccmotpeno IK:
« » 2021 r.

IIpeacenarens

DK3aMEeHANHMOHHBIA Ounyer Ne 25

MO AUCIMILINHE: JJIEKTPOTEXHHKA
I'pynner: T-21, T-22

YrBepikiaw
3aM. AEpEKTOpa Mo V4. padoTe

« » 2021 r.

1. Tpéxdaznbie, U3MEPUTENBLHBIC, CBAPOUYHBIE TPAHC(HOPMATOPHI, ABTOTPAHCHOPMATOPEI.

ITorepu u K11/,

2 3amaua: ['eHepaTop, MMEIOIIMNA JBE Mapbl MOJKOCOB (P=2), BpalacTcs ¢ YaCTOTOM
n=1300 06/MuH. OnpeaenuTh 4acToTy f MEPEMEHHOTO TOKA T€HEPATOPA.

IIpenonasarenp




Kpurepuu ouenkn:

-OlICHKA «OTJIMYHO» BBICTABJISETCS CTYJCHTY, €CJU TEMa PACKPbITa MOJHOCTHIO,
BBIJIEPKaH 00beM, COOJTIOICHBI TPEOOBAHUS K YCTHOMY OTBETY.

-OLICHKA «XOPOII0» - OCHOBHBIE TPEOOBAHMUS BBIMOJIHECHBI, HO TPU STOM JIOMYLIEHBI
HEJ0YEThl. MMEIOTCS HETOYHOCTM B  U3J0KCHMM Marepuana, OTCYTCTBYET
JIOTUYECKAS MOCIIEA0BATELHOCTD B CY)KJICHUSX, HE BBIACPKAH 00BEM.

-OlICHKA «YAOBJIETBOPUTEIbHO»- HUMEIOTCS CYLIECTBCHHBIE OTCTYIUICHHS OT
TpeOoBaHuii. TeMa OCBEIIEHA JIWIIb YaCTUYHO, TONYIIEHbI (PAKTHUYECCKUE OLIUOKA
B COCP’KAHUU, OTCYTCTBYIOT BBIBOJIBI.

-OICHKA «HECYAOBJCTBOPHTEC/IBHO» - HCT OTBCTA Ha BOIIPOC ounera.



PEUEH3UNA

Ha KOMMMIEKT KOHTPO/bHO-OLEHOYHbIX CPeACTB Mo yuebHoii  gucumnamHe  OM.O3
OnekTpoTexHnkKa AnA cneuunanbHoct  23.02.06 TexHWyeckaa 3KcnayaTauua nOABUXKHOIO
cocTaBa >XefesHbix fopor(6asoBas MOAroToBKa CpeAHero npogeccroHanbHOro 06pa3oBaHus)
ANS O4YHOW (hOpMbI 06YyUeHMS.

KOHTpPONIbHO-0LeHOUHblecpeacTBa (aanee KOC) paspaboTaHbl ManaxoBCKOV

J1.B., npenogasatenem U3NKN N INeKTPOTeXHUKK punnana Cam N'YTIC B r.Ptuuieso.

MpeacTaBNeHHbIM  HA  PELEH3NH  KOMMMAEKT  OLEHOYHbIX CPeAcTB Mo
ancunnnmHe OM.O3 OneKTpoTexHuKa, pa3paboTaH B COOTBETCTBUM C TpebOBaHUAMU
depnepansHOro rocyapCTBEHHO obpa3oBaTe/lbHOro  CTaHgapTa cpeaHero
npoeccnoHanbHOro o6pasoBaHMa Ana cneyuansHoctn  23.02.06 TexHu4eckas
aKcnayaTaums NOLBUXHOIO coCTasa >Xene3HbiX gopor (basoBas nNoAroToBKa CpegHero

npogeccnoHanbHOro 06pasoBaHns) ANt OYHOW POPMbI 06YUEHUS.

B CTpyKType KOMMMeKTa OLEHOYHbIX CPeAcTB, MPeACTaBfeHbl CneaytoLiune
3N1eMEHTbl: MacnopT KOMMJEeKTa KOHTPO/IbHO-OLEHOUYHbIX CPEACTB, Pe3y/nbTaThbl
OCBOEHMSI Y4YeBHOW AWCLUMMNMMHBLI, MOANMEXallue MpoBepKe, KOHTPONMb W OLEHKa
OCBOEHMSI YYeOHOW AWUCLMMINHBLI MO TeMam, KOHTPO/bHO-OLEHOYHbIE MaTepuanbl Mo
yuye6HOW AncuUMnANHE, NCTOYHUK opMupoBaHms KOC, NUCT COrnacoBaHus.

KOMMNnekT OLEHOYHbIX CPEACTB COCTaBNeH Ha OCHOBE CUCTEMHOrO MOAX0Aa,
XapaKTepu3yeTcsl Heo6X0AMMONM NOCNeA0BaTENIbHOCTbIO W /IOTMKOM, OXBaTbiBaeT BCE

OCHOBHbIE BOMPOCHI MO A&HHOIZ-AI/ICHI/II'II'IVIH@.

PeleH3npyeMblii KOMMNNEKT OLEHOYHbIX CpefcTB 0GecrneymBaeT MNpoBefeHME
WTOrOBOV aTTecTauuu CTYAEHTOB YUpeX[AeHW cpefHEero crneuuanbHOro obpasoBaHus,
AT  BO3MOXHOCTb OMpPefieNnTb COOTBETCTBME 3HAHWIA W YMEHWIA CTyfeHTOB

Tpe6oBaHusm PIroC Crio.

PeLieH3eHT: I".HO. KyanHoBa, Haya/lbHUK (hunmana
rAYAno co

«MHOroYHKUMOHA/TbHBIA YYEOHbIA LEEHTP»



PEUEH3UA

Ha KOMMMEKT KOHTPO/IbHO-OLEHOYHbIX CPeacTB Mo yyebHor  gucumniavHe  OM.O3
OneKTpoTexHnka Ana cneuunanbHoctv  23.02.06 TexHuyeckaa 3KcnjayaTtauma MNOABUXHOIO
cocTaBa >kenesHbix gopor (basoBas NoAroToBKa CpeaHEro npoeccuoHanbHOro 06pasoBaHus)
AN51 O4YHOW (hOPMbI 0B6YyUEeHUS.

KOHTponibHO - oueHo4YHble cpeacTBa (ganee KOC) paspaboTaHbl ManaxoBCKOW
J1.B., npenogasatefieM (PU3MKK 1 3NeKTPOTEXHUKK hunmana Cam M'YTIC B r. PTuueso.

MpeAcTaBNeHHbIA Ha PeLeH3n0 KOMMJIEKT OLEeHOYHbIX CPeAcTB Mo AUCUUMNINHE
OlN.03 3neKkTpoTexHWKa, paspaboTaH B COOTBETCTBUM C TpeboBaHMAMU PeaepanbHOro
rocyflapCTBeHHoO  06pa3oBaTe/lbHOro  CTaHgapTa  CpefHero npogeccnoHanbHOro
obpasoBaHus ana cneynanbHoctn  23.02.06 TexHu4yeckasa akcnayataums NOABMXKHOIO
cocTaBa >XenesHblX  gopor(6asoBasd  NOAroToBKa  CpefHero nNpogecCUOHaNbHOro
o06pa3oBaHuUs) 4N O4HON (hOpPMbl 00YyUEeHUS.

B CTpyKType KOMMNMEKTa OLEHOYHbIX CPeACcTB, MNpPeAcTaBNeHbl CcleayloLine
3/1EMEHTLI: NacnopT KOMMNEKTa KOHTPO/IbHO-OLEHOYHbIX CPeACTB, pesynbTaTbl OCBOEHUA
y4yebHOW AUCLMNAUHBI, NoA/exalye NpoBepKe, KOHTPOb M OLeHKa OCBOEHUS y4ebHON
ANCLUMMNIMHBI MO0 TemaM, KOHTPOJIbHO-OLeHOYHble MaTepuanbl MO y4ebHON AUCUUNINHE,
NCTOYHNK hopmuposaHns KOC, nucT cornacosaHums.

KomnnekT OLEHOYHbIX CpeAcTB COCTaB/IeH Ha OCHOBe CUCTEMHOro nojaxopaa,
XapaKTepu3yeTca Heob6XoAMMON NocnefoBaTe/lbHOCTbD WM JIOTMKOW, OXBaTblBaeT BCe
OCHOBHbI€ BOMPOCHI MO AaHHON AMCUUNINHE.

CopepxxaHue  npegctaBneHHolx  KOC — oTpaxaeT  OUEHKY  JOCTVKEHWUN
3annaHMpPoOBaHHbIX pe3ynbTaToB 00Yy4YeHWs U YpPOBHA  (DOPMMPOBaHUS Yy CTYAEHTOB
KOMNEeTEHLWIA, 3anaHMpoBaHHbIX B paboyein nporpamme.

PeueH3npyembliAi KOMNMEKT OLLEHOYHbIX CpeacTB obecrneymBaeT MNPoBeAeHME WUTOrOBOW
aTTecTaumMm CTY[LEHTOB YUYpeXAeHWn cpefHero cneuumansHoro ob6pasoBaHus, [aéT
BO3MOXHOCTb OMpefe/nTb COOTBETCTBME 3HAHUW W YMEHWUW CTYLEeHTOB TpeboBaHMAM

PdProCcno.

PeLieH3eHT: H.B. ®eaHnHa, cTapwmii MeToamct

¢unmana Cam 'YTIC B r.PTuLLEBO



