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1.ITACITIOPT ®OHJIA OHEHOYHBLIX CPEJACTB

B pesynbrate ocBoenus yueOHou mucuumuimHbl OI1.022JieKTpoTeXHUKA M
3JIeKTPOHUKA oOyyarouuiicss nokeH obnaaare npenycMmorpeHHbiMu PI'OC mo
cnenuanbHocTH 23.02.08 CTpOMTENBCTBO :Kejde3HbIX [I0pPOr, NMyTh M IIyTeBoe
x03siicTBO (YpoBeHb moaroroBku s cnenuajgbHoct CIIO) cinepyrommmu
3HAHUSMHU, YMEHUSAMHU, KOTOpbIEe (POPMHUPYIOT MPOQPECCHOHATBHBIE KOMIIETCHIIUHU, U
OOLIMMH KOMIIETEHLUSIMU:

V1. IIpou3BoauTh pacuy€T napaMeTpPOB AEKTPUUECKUX 1ETIEH;

¥Y2. Cobuparh 37IEKTPUUECKHUE CXEMBI U IIPOBEPATH X Pa0OTYy.

31. Meroapl npeoOpa3oBaHUsl  JJIEKTPUUECKOM  DHEPrHM, CYLIHOCTb
buznyeckux IPOLIECCOB, MPOUCXOASAIINX B MIEKTPUUECKUX U MAarHUTHBIX LIETSIX,
NOPSJIOK pacy€ra X NapameTpoB.

32. OCHOBBI 3NIEKTPOHUKHU, HEKTPOHHBIE TPUOOPHI U YCUITUTEIH.

OK 01. BeiOuparb cnocoObl pemieHus 3agad  OpoQecCHOHATbHON
NEeATEIbHOCTH MPUMEHUTENIBHO K PA3JIMUYHBIM KOHTEKCTAM;

OK 02. Hcnonb30BaTh COBPEMEHHBIE CpPEJACTBA IIOMCKA, aHalu3a |
UHTEpHpeTanu MHGopMauu U UHMOPMAIMOHHBIE TEXHOJOTUU JISI BBIIOJHEHUS
3a/1a4 Tpo(ecCUOHAILHOM eI TEIbHOCTH;

K 4.4. Hcnonb3oBaTh 3HAHMS TPUEMOB U METOJOB MEHEIXMEHTa B
npodecCUOHANbHOMN AeSTEILHOCTH U MPOBOAUTH MPOPUIAKTHUECKUE MEPOTIPUATHS U
MHCTPYKTAXH IIEPCOHAITY

®opmoii arrecTanMu MO Y4eOHOM IMCUMILIMHE SIBJSETCHA — 3a4eTr ¢
OLICHKOI.



2. Pe3yabTaThl 0CBOEHHS Y4eOHOI TMCUMILUINHBI, MO/JIe:KalIie MPOBePKe

2.1.

KOMIUJIEKCHAsI TMPOBEPKA CIEAYIOMMX YMEHUM M 3HAHUM, a TaKke JIUHAMHUKA

(dbopMUpOBaHUS OOLINX KOMITETEHITHI:

B pesynbrare arrecraiup 1o y4eOHOM JUCHMIUIMHE OCYIIECTBISACTCS

Pe3ynbrarel 00yueHus: yMeHus,

ITokazarenu onieHKU

(I)opMa KOHTPOJIA U OLICHUBAHMUA.

3HAHUA U 06H_II/IG KOMIICTCHIIU pe3yjibTara.

V1. IlpousBoguth  pacuér Bri6upars VY CTHBIN Oonpoc, TECTUPOBAHUE,
rnapameTpoB AIEKTPUUYECKUX AIIEKTPOU3MEPUTETHLHBIE MPOBEJICHUE TA00PATOPHBIX U
uenei. puOOPHI, BHITOTHATh MPAKTUYECKHUX 3aHATUH,

U3MEPEHHUS] U PaCUEThI
OCHOBHBIX ITaPaMETPOB
AIEKTPUUYECKUX LETIEN
IIOCTOSIHHOTO ¥ TIEPEMEHHOTO
TOKA.

camocTosTelbHas paboTa.

V2. CoOupare 53IEKTpUYECKHE
CXEMBI M IPOBEPSATH UX PadoTYy.

Bribupars
AIEKTPOU3MEPUTEIIbHBIE
pUOOPEI, BHITIOTHATH
U3MEPEHUS U PACUETHI
OCHOBHBIX ITApaMETPOB
AIEKTPUYECKUX LIeTen
MOCTOSIHHOTO U IMEPEMEHHOTO
TOKA.

Onenka pabOThI ydanuxcs Ha
1a00paTOPHOM 3aHSITHH,
BBINOJIHEHUE TECTUPOBAHUSI.

31. Meronsl mnpeobpa3zoBaHUs

AJIEKTPUYECKON SHEPruu,
CYLIHOCTb ¢busnveckux
MPOLIECCOB, MPOUCXOIANINX B

QJICKTPUYCCKUX W MArHUTHBIX

W3yuntsh puznyeckyro
CYIIHOCTH ITpoIiecca
MOJIYYEHHUS IIEPEMEHHOIO
TOKa, XapaKTEePUCTHKH
MEPEMEHHOT0 TOKa, UX

Onenka pabOThI ydanmxcs Ha
71a00paTOPHOM 3aHSITHH,
BBINOJIHEHUE TECTUPOBAHUSI.

LernsX, MOpAJoK pacuéra uX | (PU3NYECKUNA CMBICI, €IUHUIIBI
apaMeTpoB. U3MEPEHUS; YCIOBHS
CYILIECTBOBAHUS MarHUTHOTO
TIOJIs1, €r0 XapaKTePUCTHUKH,
IpaBuiIa Uil ONpeesICHUS
HarpaBJICeHUS] MArHUTHOTO
HOJIsL.
32. OCHOBBI  3JIEKTPOHHKH, N3y4uTh NpUHIUIIEI Onenka paOOThI ydanmuxcs Ha
JIEKTPOHHBIE  NpUOOpHl U BKJIIOYEHUS 3JIEKTPOHHBIX 71a00paTOPHOM 3aHATHUH,
YCUITUTEIH. nprOOPOB U MOCTPOCHUS BBINOJIHEHUE TECTUPOBAHUSI.
JIEKTPOHHBIX CXEM; OCHOBHBIE
TEXHUYECKHE XAPAKTEPUCTUKH
JIEKTPOHHBIX YCUIIUTEIEH.
OKI1. Beibupars  crnocoObl [IposiBnenune uurepeca K Onenka pe3yabTaToB
perieHus 3ama4 00yUYeHHIO, K TTOJTy9aeMOU HaOJIIOZICHUH 32
npodeccroHanbHOM npodeccuu. JJlobpocoBecTHOE JESITEIIbHOCTBIO

ACATCIIBHOCTH TNPHUMCHUTCIBHO

BBITIOJTHEHHEC y‘IC6HBIX

00y4Jaromerocs B Mporecce




K Pa3IMYHbBIM KOHTCKCTaM.

00s13aHHOCTEH.
VYuyacTtue B KOHKypcax
KPYXKaX, THSIX OTKPBITHIX
JIBEpEIi, HCCIIEI0BATEIbCKOMN
pabore, CTyIeHUEeCKUX
KOoH(epeHIuH.

OCBOCHMS 00pa30BaTEIbHON
IIPpOrpaMMBEL.

OK2. Hcnonb3oBath Br16op u nmpumeHeHune Y CTHBIN onpoc, TECTUPOBAHUE,
COBpPEMEHHBIE CPEJICTBA MOUCKA, | METOJIOB U CLIOCOOOB peIIeHus | MpoBeleHHe Ja00paTOPHbIX U
aHallM3a UM UHTepHpeTanuu | mnpodeccroHaIbHbBIX 3a/1ad B MPAKTUYECKHUX 3aHATUH,
uHpOopMau U 00J1aCTH,0IIEHKA caMmocTosiTeNbHast padora.
WH(pOpPMAIMOHHBIE TEXHOJOTUH | 3(PPEKTUBHOCTH M KaueCTBa

TUTST BBITIOJIHEHUS 3a1a4 BBITIOJIHCHUSI

npo¢eCCuOHATBHON npodeccroHaIbHBIX 3a/1a4.

JESITEIBHOCTH.

[IK 4.4. Wcnonws3oBaTh 3HaHusA | Mcnonap30oBaHWE HOPMATUBHO- O1ieHKa pe3yJbTaToB
[IpUEMOB u METOJOB | TEXHUYECKOW TOKYMEHTALUU HaOro1eHuil 3a
MEHEIKMEHTA B IIPU PEMOHTE OTJENIbHBIX JeSITEIIbHOCTBIO
npodeccuoHaTbHON JeTajel ¥ y3J10B IOABHKHOIO o0yyaroIerocs B rnporecce
NEeSTeIbHOCTH W MPOBOJIUTH COCTaBa, JKEJIE3HbIX JOPOT. 0CBOEHUs1 00pa30BaTeNbHOM
npopUIaKTHIECKHUE IIPOrPaMMBI.

MEpPOMPHUATHS U HHCTPYKTAXKHU
IIEPCOHAIY




3. Ouenka ocBoeHMsI Y4eOHOM JUCUMILJIMHBI:
3.1. ®opmMbI U METOBI KOHTPOJIA.
[IpeameToM OLEHKH CIy>)KaT yMeHUsT W 3HaHuda, npeaycMmorpeHHsie PI'OC mno
TUCIUTUINHE  DJIeKmpomexHuka U 2JeKmpoHuKa, HamnpaBJIeHHbIE Ha (hopmMupoBaHUe
00mux 1 mpohecCUOHATHHBIX KOMITETEHIIUH.



KoHTpoJIb 1 O1leHKa 0CBOEHMSI Y4e0OHOM JUCUMIIJIMHBI 110 TeMaM (pa3aesiam)

CDOprI N MCTOAbI KOHTPOJIA

Tekymuii KOHTPOJIb

Py0exHbIif KOHTPOJIb

[IpomexyTounas arrectanus

Jmement ¥ /i Dopmsl IIpoBepsiemblie Dopmsl IIpoBepsiemblie dopma [IpoBepsiembie
KOHTPOJIS OK,V,3 KOHTPOJIS OK,V,3 KOHTPOJIS OK,V,3
Paszen 1. KP V1,¥2,31,32, 30 V1,¥2,31,32,
JIEKTPOTEXHHUKA. OK1, OK2. OK1, OK2.
I1K 4.4, I1K 4.4,
Tema 1.1 YO,T, V1,¥2,31,32,
DJIeKTPHYECKOE TIONE. JIPNel OK1, OK2.
KOHIEHCATOPEL IIK 4.4,
Tema 1.2. YO,T, V1,¥2,31,32,
DNeKTpUUYECKHE LENn JIPNe2 OK1, OK2.
IIOCTOSTHHOTO TOKA. IIK 4.4,
Tema VO.T V1,¥2,31,32,
1.3.Dn€eKTpOMarHeTu3M. HPJ(IOI’ OK1, OK2.
B I1K 4.4,
Tema 1.4. V1,¥2,31,32,
DJIEKTPUYECKUE TEMH VO,T, OK1, OK2.
omxHo(]a3zHOTO TIPNe2 I[IK 4.4,
MEPEMEHHOTO TOKa.
Tema 1.5. V1,¥2,31,32,
DIIEKTPUYECKUE LIETTH VO,T, OK1, OK2.
TpéxdazHoro JIPNe3 IIK 4.4,
MIEPEMEHHOTO TOKA.
Tema 1.6 VO.T V1,¥2,31,32,
DJNIeKTpUYECKHUe > OK1, OK2.
U3MEPEHUSL. 11K 4.4,
Tema 1.7. V1,¥2,31,32,




DJIEKTpUYECKUE VO,T, OK1, OK2.
MAaIITMHEI TTOCTOSHHOTO TTIPNe3 IIK 4.4,
TOKA.
Tema 1. 8 V1,¥2,31,32,
DJIIEeKTpUYECKUE VO,T, OK1, OK2.
MalIuHBI [IEPEMEHHOIO [TPNe4 IIK 4.4,
TOKA.
Konrposnbenas
Tewa 1.9 R e
Tpancdopmaropsi. ITPNe5 TK 4.4,
Tema 1.10 V1,¥2,31,32,
OcHOBEI Yo, T OK1, OK2.
AJIEKTPONPUBO/A. 1K 4.4,
Tema 1. 11 V1,¥2,31,32,
[Tepenaua u YO, T OK1, OK2.
pacupeneneHue IIK 4.4,
AIEKTPUYECKON SHEPTHH.
Pa3zgen Ne2 V1,¥2,31,32,
JIEKTPOHMKA. 30 OK1, OK2.
IIK 4.4,

Tema 2.1. Ousnueckue YO, T V1,Y2,31,32,
OCHOBBI JIEKTPOHUKH. OK1, OK2.

IIK 4.4,
Tema 2.2. YO,T, V1,¥2,31,32,
[TonynpoBoAHUKOBBIE OK1, OK2.
pUOOPBHI. 11K 4.4,
Tema 2.3 YO,T, V1,¥2,31,32,
DNEeKTPOHHBIE OKI, OK2.
BBITIPSIMUTEITN TIK 4.4,

MCTaOUITN3aTOPHI.




Tema 2.4. YO,T, V1,¥2,31,32,

OO011e MPUHITUTIBL [TPNe6 OK1, OK2.

MTOCTPOCHUSI ¥ pabOTHI IIK 4.4,

CXEM 3JIEKTPOHHBIX

YCUJTUTEIICH.

Tema 2.5.21eKTpOHHBIC V1,Y2,31,32,

TE€HEpPaToOPhI U VO,T, OK1, OK2.

U3MEPUTEIIbHBIC ITPNe7 IIK 4.4,

PUOOPHI.

Tema 2.6 V1,¥2,31,32,

VYcrpolicTBa aBTOMAaTUKHU YO, T OK1, OK2.

U BBIYMCIUTEIbHON I[IK 4.4,

TEXHUKH.

Tema 2.7. V1,¥2,31,32, 30

Muxkponpoueccopsl U YO, T OKI, OK2.
1K 4.4,

MUKpo-OBM.




Komndukarop oneHOYHBIX CpeCcTB

O yHKIMOHAIBHBIA PU3HAK
OLICHOYHOT'O CPECTBA
(T KOHTPOJILHOTO 33JIaHMUS])

Kop onenounoro cpencraa

Y CTHBIN onpoc YO
[TpakTryeckas pabora Ne n ITP Ne n
JlaGoparopHas padota Ne n JIP Non
TectupoBanue T
Kontponbnas pabora Ne n KP Non
DK3aMeH C)
3a4€T ¢ OLICHKOM 30
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4.3ananus 1J19 OIleHKH 0CBOCHHUS JUCIUTIIIHHBI

Koumponwvnuas paboma Nel
«InekmpuuecKkue yenu NOCMOAHHO20 MOKa»
lTeapuanm
1. Haitgure O3/IC wucTtoyHMKa TOKa C BHYTPEHHHMM comnpoTuBieHueM 1 Ow,

€ 10u #,-12B
] s 1,50n
+1,-
R1
+
50mM = R2 R3
Z,=10B
. £=150B
I=2A Puc. 3
Puc. 1 Puc. 2

Harpy>k€HHOr0 Ha pe3uCcTop conpoTusieHuem 5 Om (puc. 1).

2. Hailigute HampaBieHHME U CUJIy DJEKTpUYECKOro Toka (puc. 2). BHyTpeHHHM
COMPOTUBIICHUEM UCTOUYHUKA TOKA MPEeHEOpeUb.

3. Haitgute cuny Toka yepes pe3uctop Ry, eciau conpotuBnenus pe3suctopoB Ry =R, =

R; = 10 Om (puc. 3). BHyTpeHHUM CONPOTHUBICHUEM HCTOYHHKA TOKAa MOXKHO
npeHeopeysb.
R1 : 4. Ha puc. 4 mnpencraBiieHa cXxema »dJIEKTPUUYECKOM Ienu ¢
MCTOYHUKOM, UMEIOLIUM U = 50 B, HarpyxeHHbIM Ha
Az B norpeburens, COCTOSIIU I u3

RY

: pe3uctopoB R; = 80 Owm, R, =300 Owm,
R; = 700 Om, R4 = 110 Owm.
OnpenenuTh TOKH BO BCEX BETBSIX U E'CD &® [] 3

noTPeOIIIEMYIO €10 MOIITHOCTb.

R
-

Puc. 4

o o Puc. 5
S. Jns 3NEKTPUUYECKON LIETH, IPEACTABIIEHHOW HA pUC. S,

onpeaennuTh 3HaueHus conpotuBieHnil Ry u Rz, DJ1C nepBoro ucrouyHuka, TOK 4epes
pesuctop R; u cocraButTh Oanmanc momHocTed, ecnu DJIC BToporo ucrounuka 750 B,
toku I, = 0,01 A, Ir = 0,06 A, momHOCT, Ha TpeThbeM pe3zuctope P; = 10,5 Br.
BHYTpeHHUM COTIPOTUBICHUEM UCTOYHHUKA TOKA MOYKHO TIPEHEOPEYb.
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Koumponwvnas paboma Nel
«Inekmpuueckue yenu NOCMOAHHO20 MOKA)

11 ¢apuanm
1. Onpenenure HampaBiI€HUE U BEJIMYUHY CUJIBI TOKa B 10 Om
pesuctope (puc. 1), mpeHeOperas BHYTPEHHUM COIPO- —
THBJICHUEM UCTOYHHUKOB TOKA. 8|B 4 |B
2. B snektpuyeckoi Lenu, NpUBEAEHHON Ha PUCYHKE 2, lI———Il cuna
Toka uyepe3 ammnepmerp A I = 3A. Conporusienue Pue. 1

pesuctopoB Ri= 10 OM u Ry, = 5 Om. BHyTpeHHuUM
COMPOTHUBJICHUEM aMIIEPMETPOB U UCTOYHUKA TOKa MOXKHO IpeHeOpeub. Haiinure cuiy
Toka I; mporekaromiero yepes ammnepmetp Al.

3. Ilo ycnoButo 3amanus 2 onpegenute BenuuuHy IJC

1 10 On UCTOYHHUKA TOKA.
@ [ 4. Jlns DNEKTpUYECKOW CXeMbl pucC. 3 3aJaHbl 3HAYCHUS
, 5 Om conpoTuBiIeHU pe3uctopoB R; =Ry =25 Om, R3 =15 Om, R4 =
. : @ 14 750Mm u BxonHoe Hampsbkenue U = 105 B. Onpenenuts ToOkH
B BETBAX U MOTPEOISIEMYIO MOIIIHOCTb.
A |z
|lr R2 R3 4
Puc. 2 —

E,CD AONE

Puc. 3

Puc. 4

5. JIns 3JIeKTpUYECKOW LeNH, MPEACTaBICHHOW Ha puc. 4, ONpeNenuTbh 3HAYEHUS
conporusieHui R; u Rz, Tok yepes pesucrop R3, BHyTpeHHEE CONPOTUBIIEHHE BTOPOTO
MCTOYHUKA U COCTAaBUTH OalaHC MOLTHOCTEH, €CJIM BHYTPEHHEE COMPOTUBIICHUE IEPBOTO
ncrounnka 1 Om, Toku I}, =2 A, L =1 A, DJIC ucrounukoB E; = 18 B, £, = 10 B,

MOIIIHOCTb Ha IepBoM pesuctope Py = 12,5 Br.

Kpurepum onenku:

- OIICHKAa «OTJIMYHOY» BBICTABJISAETCS CTYJEHTY, €Clu 0e301r00YHO BBIMIOJHEHBI BCE
3aJlaHus;

- OIIEHKA «XOPOIIO0», €CJIU BBIIOJHEHO MPAaBUWJILHO HE MEHEE ¥4 BCEX 3aJlaHUM;

- OLIEHKA «YJIOBJIETBOPUTEJILHO», €CJIU BBIMIOJHEHO HE MEHEE /2 3aIaHUM;

- OIICHKA «HEYIOBJIETBOPUTEIBHO», €CIU CTYIACHT HE CHPABWICS C OOJBIIMHCTBOM
3aJaHuH.
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Paznen 1. DiaekTpoTexHuka.

Bapuanr 1

1. Kakoe siBieHuE Ha3bIBAIOT IJIEKTPUUECKUM TOKOM?

2.Kakum cBONCTBOM 00Ja1aI0T KOHAECHCATOPHI?

3 . Kak wu3MeHUTCs 3aps] KOHAEHCATOpa, €ClIM IPU HEU3MEHHOM HalpsKeHUH
YBEJIMYHTh PACCTOSTHUE MEXAY IJIaCTUHAMU KOHAEHcaTopa?

4.Kak Ha3bpIBaIOT EAUHUILY U3MEPEHUS MIEKTPHUUECKON EMKOCTH?

5.3anumute  ¢Gopmyny ISl BBIYMCICHHMS ~ SKBHUBAJICHTHOM  €MKOCTH  JBYX
MIOCJIEIOBATEIBHO COEAMHEHHBIX KOHIEHCATOPOB.

PacuetHoe 3ananue
1. CoctaBuTh CXeMy U OIpPEAEIUTh OSKBUBAJICHTHYIO €MKOCTb YEThIpEX
KOHJIGHCAaTOPOB  COEAMHEHHBIX mocnenoBarenbHo, ecin  :  Cl=3mkd,
C2=6Mmx®D, C3=10Mr®D, C4=12MKD.

2. OnpenenuTh 3KBUBAJICHTHYI0 €MKOCTh CMEIIAHHOW CXE€Mbl KOHAEHCATOPOB,
eciu C1=4Mk®, C2=6MKkD, C3=TMKD, C4=8MmKD.

Bapuant 2

1. Yto Ha3bIBAIOT 2JEKTPUUECKUM HAIPSDKEHUEM ?

2.Yt0 Ha3bIBaeTCs IJIEKTPUUECKON MPOBOIUMOCTHIO?

3 .Kak wu3meHurcs 3apsa]l KOHIEHCATOpa, €CIM YBEJIWYMTh HANpSOHKEHUE 3apsiia
KOHJIeHcaTopa?

4.0T1 KaKMX apaMETPOB 3aBUCUT EMKOCTb KOHAEHcaTopa?

5.3anumuTe GopMyny Ui BBIUMCICHHUS 3KBUBAJECHTHOW €MKOCTH JBYX MapajlieiabHO
COEIMHEHHBIX KOH/IEHCATOPOB.

PacuetrHoe 3amanue
1. CocTtaBuTh CXeMy U ONpPEAEIUTh AKBUBAJIECHTHYIO €MKOCTh UYETBIPEX KOHJIEHCATOPOB
CO€IMHEHHBIX MapamienbHo, ecid : C1=3Mk®D, C2=6MkD, C3=10MkD, C4=12MKkD.

2. OmnpenenuTh SKBUBAJICHTHYI0 €MKOCTh CMEIIAHHOM CXEMbl KOHJIEHCATOPOB, €CIHU
Cl1=10mx®d, C2=15M®D, C3=5MKD, C4=15MKD.

Bapuanr 3
1. 13 xakux ycTpoHCTB B OCHOBHOM COCTOUT DJIEKTpUUYECKAS 1IeTh?

2.Hanumure 3akoH OMa 15 ydacTKa 3J€KTPUYECKON LEnu.
3.YUT0 Takoe 3eKTpruUecKasi MOIIHOCTh U B KAKUX €IMHULIAX OHA U3MEPSIETCS?



4 Hanumute Qopmyiny A OOpeleleHuss MOIMHOCTH B PE3UCTOPE
conpoTuBieHueM R yepe3 kBajpatr TOKa U CONPOTUBIIECHUE?

5.3anumuTe GopMyiy sl BEIYUCICHHS SKBUBAJIEHTHOTO COMPOTUBIIECHUS JBYX
MIOCJIEIOBATEIBHO COEUHEHHBIX PE3UCTOPOB.

PacueTHOE 3a1aHme

1. OnpenenuTh TOK, KOTOpBIA OyAE€T NOCTyNaTh B 3JIEKTPUYECKYIO JaMIIOUKY,
BKJIIOUEHHYIO TI0J1 HanpspkeHue 1[=220B, ecnu conpoTuBieHHE JaMIOYKH PaBHO

R=440 Owm.

2. DnexkTpuyYecKuil ABUrartesb nojakiatoueH Kk cetu U = 220B, B HeM npoTeKaeT TOK
[I=4A. Onpenenuth BeTUYUMHY cONPOTUBIEHU R 1 MomHOCTh P, moTpebisemyro
ANIEKTPOABUTATEIICM.

3. UYepes namny HakanuBaHus ¢ conporuBieHrneM R=4400m nporekaeT Tok
[=0,25A. Onpenenuts HanpspkeHue U, K KOTOpOMY MOAKIIIOYEHA JlaMIia

HaKaJIMBaHUsI.

Bapuanr 4

I.Hanummute 3akoH OMa 119 MOJIHOM JIEKTPUUYECKOM LIETIH.
2. JlaliTe omnpeneneHus y3ia Uil TOYKU pa3BETBICHUS JJICKTPUUECKOM LICTIH.
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3.Hamumure Gopmyniy s onmpenesneHrss MOIIHOCTH B PE3UCTOpPE COMPOTUBIICHHEM R

yepe3 KBaApaT HAMPSHKEHHs] U COMPOTHUBIICHUE.
4.3anumure B oO1IeM Buie epBbiit 3akoH Kupxroda.

5.3anummTe QopMyiny IS BBIYMCICHHS DSKBHUBAJICGHTHOTO COMPOTUBIEHUS JBYX

mapajuiCJibHO COCAMHCHHBIX PC3UCTOPOB.

Pacuernoe 3ananue
1. OnpenenuTs, K KAKOMY HANPSyKEHUIO HY>)KHO MOJKIIIOUNTD AIEKTPUUECKYIO
JaMIOYKY, UMEOUTYI0 corpotuBiieHne R=60 Om, yToObI uepe3 Hee IPOTEKa TOK
[=2A.

2. UYepes cnupab IEKTPOILNIUTKHU ¢ conpoTuBieHneM R=240m nipoxoauT Tok [=5A.

Omnpenenuts Hanpspkenrne U 1 MOmHOCTD P, moTpebiseMyro 3eKTpOIUTHTKOM.
3. Dnexktpoasuraresib MOIHOCTHI0 P=10kBT noakiitoyeH k cetu ¢
HanpspkeHuem U=225B. Onpenenuts cuiny Toka I asextpoaBurarers.

Bapuanr 5

1 .Kakue marepuasbl Ha3bIBatOTCsA (PeppoMarHeTUKamMu ?

2.YeM OTAMYAKOTCS MArHUTOMSATKUE MaTE€pUalbl OT MATHUTOTBEPIBIX?

3.IloscHute NpPUHLIMI PAOOTHI JIEKTPOJBUTATENS.

4.Kak Ha3bIBAIOT €IUHUILY U3MEPEHHSI MATHUTHON MHIYKTUBHOCTH?

5.Kak omnpenenuTes HaNpaBi€HUE HJIEKTPOMArHUTHOW CHJIbI, JI€MCTBYIOLIEH
MPOBOJAHUK C TOKOM B MAarHUTHOM M0Jie?

Ha



15

PacuerHoe 3amanue
1.K uctounuky nepemennoro Hampspkerus U = 10 B gacroroit f = 12 '
MOJKJIIOYEHA IOCJEI0BaTENbHAs LENb C AKTUBHBIM compoTuBieHrneM R = 6 Ow,
uaayktuBHocThi0 L = 0,8 MI'H 1 emkocthio C = 0,4 Mx®. TpeOyeTcst onpeneanThb
IIOJIHOE CONIPOTUBIIEHHE Z 1enu, Cuily Toka | n Hanpspkenus U Ha aneMeHTax
R,L, C.

2.Yacrtora nepemenHoro toka 50 I'm. OnpenenuTs CKOJBKO BPEMEHU JJIUTCS
onuH nepuon T.

3.Ilepuon mnepemennoro Ttoka T=0,02 cekx. Omnpenenuts yactoty (f)
NEPEMEHHOTr0 TOKA.

Bapuant 6
1.ITosicuute Ha3HauYeHKHE (PEPPOMArHUTHOTO CEPACUHUKA KATYIIKH MHAYKTUBHOCTH.
2.Ilosicuute mpUHLUI paOOThI AJIEKTPUUECKOTO T€HEPaTOPA.
3.IloscHute TPUHLMN pabOTHI AIEKTPOMArHUTHOTO peJie.
4.Yto npeacTaBisieT cOO0M MHAYKTUBHOCTb?
5.Kak Ha a7eKTpUYECKUX cXxeMaxX yCJIOBHO 0003HAYal0T UHIYKTUBHOCTb?

Pacuetnoe 3ananne

1.K ucrounuky nepemennoro Hamnpsbkenuss U = 15 B wacrotoit £ = 10 I’y
MOJAKJIIOYEHA IOCIEI0BaTENbHAs LENb ¢ AKTUBHBIM compoTuBieHrneM R = 8 O,
uaayktuBHocThI0 L = 0,8 MI'H 1 emkocthio C = 0,5 Mx®. TpeOyeTcst onpeneanThb
IIOJIHOE COMPOTHUBIEHHUE Z 1enu, cuily Toka | u Hanpsixkenuss U Ha snemenTax R, L,
C.

2.Yacrtota nepemeHHOro toka 55 I'm. OnpeaenuTbs CKOJbKO BPEMEHH JIUTCA
onuH nepuon T.

3.Ilepuon mepemenHoro Toka T=0,03 cek. Omnpenenutrp uyactoty (f)
MEPEMEHHOT0 TOKa

Bapuant 7

1.Kakoii TOK Ha3bIBaIOT IEPEMEHHBIM ?

2.IlosicHiuTe OCHOBHBIE MapaMEeTpbl MEPEMEHHOTO TOKA: MEPUOJ, YacTOTa, aMIUIUTYAA,
(daza, HauanbpHas (asa.

3.B macmopre 3JIEKTpUUYECKOro ABuUratens ykazaHo HampspkeHue 380B. K kakomy
3HAUYEHUIO OTHOCHUTCSI €ro HampsDKeHHe: MTHOBEHHOMY, AaMIUIMTYJHOMY WM
JIEeUCTBYIOIIEMY ?

4 MoxeT 1 yepe3 KOHAEHCATOp NPOTEKATh MePEMEHHBIN TOK?
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5.Ilepeuncnure npeuMyIecTBa MIEPEMEHHOTO TOKa?

PacuerHnoe 3azmanue

JIJIst SEKTPUYECKOM TIeNH TTOCTOSTHHOTO TOKA OTPEETUTh OO

ToK I, rre:
R1 =10 Owm;
R2 =10 Owm;
R3 =10 Owm;
R4 =10 Owm;
U=110B.
BapuanT 8

1 . Kak Ha3pIBarOTCS 3HAUYECHUS NEPEMEHHOrO TOKA W HANPSKEHUS B MPOU3BOJIBHBIN
MOMEHT BpEMEHU?

2. Kak HazpiBaeTcss HauOoOJsblliee HM3 MTHOBEHHBIX 3HAYEHUN MEPUOIUYECKH
M3MEHSIOLIEHCS BEIMYMHBI 32 BPEMS OJTHOTO Ieprojia’?

3. Kak HaspiBaeTcs BpeMsi, B TECUEHUU KOTOPOTO NEPEMEHHBIN TOK COBEPILIAET IMOJIHBIN
LIUKJI CBOMX KOJIeOaHUI?

4. Kak Ha3bIBalOT €AMHMILY U3MEPEHHSI YaCTOThI IEPEMEHHOTO TOKA?

5.Uemy paBHa yacToTa NepeMeHHOro Toka B Poccun?

PacuerHnoe 3amanue

JI71s1 DIEKTPUYECKOM 1IeTH TTOCTOSIHHOTO TOKA OIPEEIUTh OOIIIHIA

ToK I, rre:
R1 =10 Owm;
R2 =10 Owm;
R3 =20 Owm;
R4 =30 Owm;
U=110B.
Bapuanr 9

1. Yto Takoe TpexdazHblil mepeMEHHBIN TOK U ITOYEMY OH TaK Ha3bIBaeTCs?
2. Haueprtute Tpex(dazHyro 4eThIPEXIPOBOJHYIO LIETIb COETMHEHHYIO 3BE3/10M.
3. 3anuimuTe COOTHOLICHHE MEXTy (ha3HBIMHU U JMHEHMHBIMU TOKAMH U HANPSLKEHUSMU
B COCVHECHUU 3BE37a.
41lpu KakMX YCJIOBHMSIX MOXKHO COEAMHATH MOTpeOHUTENell Mo cxeMme «3Be3na 0e3
HYJIEBOT'O ITPOBOJIA»?
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5.Kakas tpexdazHas Harpy3Ka Ha3bIBa€TCS CUMMETPUYHOM.
PacuerHoe 3azmanue

1.JInneiinoe Hanpspkenne B cetw U=380B, a nuHEHHBII TOK paBeH
1=5A.0Onpenenuts (a3Hoe HaNpsHKEHHE, €CIUM CHMMETpPHYHAsh Harpyska COeIMHEHa

«TPEYTOJIbHUKOM).
2.K tpexdaznoii mnenu ¢ auHeHHbIM HampsibkeHuem 380 B mpucoenuHmim

CUMMETPUYHYIO Harpy3Ky, aKTUBHOE COIPOTUBIIEHHE KOTOPOM B Kax o (aze paBHo 4
Om. Onpenenuts (ha3Hble TOKU U HAMIPSKEHUS TIPU COSTMHEHUN HATPY3KH «3BE3/10M».

Bapuanr 10

1. YeM oTnuuaeTcs HECBSI3aHHAA U CBA3aHHASA TpeX(a3HbIe CUCTEMBI?.
2. Kakue crangapTHble HalpsbKeHUs B Tpex(das3HbIX 1ensx Bam n3BecTHbI?
3 .Haueptutre Tpexda3Hyl0 3JIEKTPUUYECKYIO II€Mb COEAWHEHHYI0 II0 CXEMe

TPEYTOJIbHUK.
4.3anuiuure COOTHOLIEHHUS MEXAY (PasHbIMU M JTMHEHHBIMU TOKaMU M HaIPSDKEHUSMHU

B COCIMHEHUH TPEYTOJIbHUK.
5.Kak crnegyer noaKIIOUUTH BOJBTMETP 4YTOOBI H3MEpUTH (a3HOE U JIMHEWHOE

HaIIpsKCHU .

PacuerHnoe 3amanue
1. JluneitHoe HampspkeHue B cetu U=380B, a JuHEHHBIA TOK paBeH

1=5A.0Onpenenuth pazHOe HAMPSHKEHUE, €CIIM CUMMETPUYHAsI HArpy3Ka
COEIMHEHA «3BE3I0N».

2. K Tpexdasnoii uenu c nuHeHHBIM Hampspbkennem 220 B mpucoeanHumm
CUMMETPUYHYIO Harpy3Ky, akTUBHOE CONPOTUBIIEHUE KOTOPOH B Kaxk10i (paze paBHO 4
Om. Omnpenenuts (a3Hble TOKM M HaNpsHKEHUS IPU COEAMHEHUU Harpysku
«TPEYTOJILHUKOM.

Bapuant 11
1. ITepeuncinte OCHOBHBIE METOJIbI U3MEPEHHUIA.
2. Kakye TOrpemHoCTH CYHIECTBYIOT JJIsi  OLEHKHM TOYHOCTA  M3MEPEHMI?
MAarHUTORJIEKTPUUECKOU U DJICKTPOMATHUTHON CUCTEM?
3 . Kakum 00pa3zom MOXKHO pacIIupUTh Mpeeabl U3MEPEHUS TOKA U HAINPSIKCHUS ?
4. Kak B JIEKTPUUYECKYIO LIETIb BKJIFOYAETCSI aMIIepMeETp?
S.IMosicHuTe TPUHLIMUIT JICUCTBUS MAarHUTOJJIEKTPUYECKOTO U3MEPUTEIILHOTO
MEeXaHHu3Ma.

TecToBoe 3amanne

1. OcHOBHas CANHUILA U3MCPCHUS CUJIBI DJICKTPUICCKOI'O TOKA.
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-aMmIiep;

-BOJIBT;

-0M;

-BaTT.

2.0OcHOBHas eAVMHUIIA U3MEPEHUS ANEKTPUUECKOT0 HAPSKEHHUSL.
-amrep;

-BOJIBT;

-OM;

-BarT.

3.0cHOBHas ANHHUIIA U3MEPEHHUS IIEKTPUIECKOTO COMPOTHBIICHHSI.
-aMmIiep;

-BOJIBT;

-OM;

-BaTT.

Bapuant 12
1 .Ha xakue Kj1acchl TOUHOCTHU JENATCS JIEKTPOU3MEPUTETbHBIE TPUOOPHI?
2. Kakumu  ycnoBHBIMH ~ 3HaKaMd  Ha  [IKajge  OOO3HA4alTCs  IpUOOpHI
MAarHuTO3JIEKTPUYECKOM U 3JIEKTPOMAarHUTHOU cUCTEM?
3. Kak B 2JIEKTPHYECKYIO LIENb BKJIFOYAETCS BOJIBTMETP?
4. Kak B 3JIEKTpUYECKYIO LIEIb BKIIIOYAETCS PUOOP BaTTMETP?
5.IlosicHUTE NPUHLUI JEHCTBUS IEKTPOMATHUTHOTO U3MEPUTEILHOTO MEXAHU3MA.

TecToBoe 3amanue

1.OcHOBHAs eIMHUIIA U3MEPEHHSI DJICKTPHUECKON MOIITHOCTH.
-TeHpH,

-BaTT;

-TepI;

-apana.

2.0CHOBHaH CANMHHNIA U3MCPCHUS HaCTOThI ICPCMCHHOI'O TOKA.
-TeHpH,

-BaTT;

-repi;

-bapana.

3.0OcHoBHas CAWHHUIIA 3J'ICKTpH‘ICCKOI>i CMKOCTH.

-TeHpH,

-BaTT;

-TepIL;

-apana.

Bapuanr 13

1. KakoBo Ha3zHaueHue TpaHcpopmaTopa B DHEProcUCTEME IMpU Mepenaye u
pacnpenesneHruu ANeKTPUUECKOW SHEpTUn?
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2. [losicHuTe Ha3Ha4YeHHE U YCTPOMCTBO OTIEIBHBIX AJIEMEHTOB TpaHchopmaTopa:

MarHMTONPOBOAa, 0OMOTOK, H30JISITOPOB.

3.IlosicauTe kakoi TpaHnchopmMaTop Ha3bIBAETCS MHOTOOOMOTOUHBIM?
4.TlosicHUTE KaK OTMBITHBIM ITyTEM ONPeaenuTh KodhduuueHT Tpanchopmanuu?
5.Ilosicaute HazHaueHue JIATPa?

Bapuant 14

1. [losicanute mpuHuun pabotel Tpancopmaropa. Ilouemy oH MoxkeT paboTaTh
TOJIBKO Ha IEPEMEHHOM TOKE?

2. Yucno ButkoB mnepBuyHoi o6moTku 100, BropuuHoii 500. Omnpenenutsb
HaANpPsDKEHUE XOJIOCTOTO XOJa BTOPUYHOM OOMOTKH, €CJIM K MEPBUYHOM MOJBEICHO
Hamnpsbkenue 220B.

3. KakoBo orinuue TpexgasHbIX TpaHC(HOpPMATOPOB OT 0AHO(DA3HBIX?

4.3anumure (GopMyisly BBIPAKAIOLIYIO 3aBUCUMOCTb MEXJy YHUCIOM BHUTKOB H
HanpsHKEHUSIMU B 0OMOTKax TpaHcpopmaropa.

5.Ilosicaure Kakue TpaHCQOpPMATOPBI SBIAIOTCS IMOBBIIIAIOIIMMU, a Kakue
OHMKAIOUIUMH.

Bapuant 15

1. [IpuBenuTe KIacCU(PpUKAIMIO MAIIMH TEPEMEHHOTO TOKa.

2. Tosicuute nmonyueHue TpexpazHOTO BPAIIAIOIIETOCs] MATHUTHOTO TOJIA.
3. Hanumute Gpopmyny 11t OnpeeeHnus CKOJIbKEHHUS.

4. Yemy paBHO CKOJIBKEHHE POTOpA IIPH IIyCKE IBUTaTes?

5. Kak Ha3pIBaeTCs BpalAOMIAsCA YaCTh ACHHXPOHHOTO 3JIEKTPOIBUraTess?

Bapuant 16

1 . Kakue CHHXpOHHBIE CKOPOCTH MOKHO IOJIY4YHUTh IPU YacToTe ToKa B cetu S0I'?
2. [losicaute yCTpOMCTBO M NPUHUMI JEHCTBUS ACHUHXPOHHOTO JBUIATENs
KOPOTKO3aMKHYTBIM POTOPOM.

3. B kakux npenenax MOXET U3MEHHUTHCS 3HAUCHUE CKOJIbKECHHUS?
4. Kako# 351eKTpOBUTraTENb HA3bIBAETCS ACUHXPOHHBIM?

5. Kak Ha3bIBaeTcCs HCTIOZIBMKHAA YaCTh aCHMHXPOHHOT'O 3JICKTPOABUTATCIIA

Bapuant 17

1. [TosicHuTE MPUHLUIT ACHCTBUSA FeHEPATOPA MOCTOSHHOTO TOKA.
2.HadepTute cxemy reHeparopa ¢ He3aBUCUMbIM BO30YKICHHEM.
3.HauepTtute cxeMy reepaTopa co CMEIIaHHbIM BO30YKI€HUEM.

4.]1ns1 4ero CymecTBYIOT MOJIIOCA B AJIEKTPOBUTATENE TOCTOSTHHOTO TOKa?
napauieIbHBIM BO30YKICHUEM.



5.Kak MOXHO M3MEHHUTD HAIIPaBJICHUE BPAIICHUS SIKOPSI Y ABUTATEIIS IOCTOSHHOTO
ToKa?

Bapuanr 18

1. [TosicHUTE MPUHLIKAIN TEUCTBUSA IBUTATEIS IOCTOSHHOTO TOKA.

2.Haueptute cxemy reueparopa ¢ napauieabHbIM BO30YKICHUEM.

3 .B yem 3akmtogaeTcs NpUHIMI 0OPATUMOCTH SJEKTPUUECKUX MAIIKH?

4. Haueptute CXeMbl COEIMHEHUS JBUTATEIIEH C ITOCIEA0BATEIBHBIM U C
napajyuiebHBIM BO30YKIEHUEM.

5. Kak HazpIBaeTCs BpaIaroLIascs 4acThb dJIEKTPOABUIATENS TIOCTOSIHHOTO TOKa?
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Tecmoesoe 3a0anue no meme: «Ilocmoannulit mok, nepemeHHblI MOK)
Bapuanr 1.
. 3axkoH Oma JiJ1s yJacTKa LENH MOCTOSIHHOTO TOKa!

iy _P U _r
A) R B) T B)I=x D) =y

. CamblIil OnacHbI peskUM pabOThl 3IEKTPUUYECKOM LETH:

A) Xonocroro xona b) Koporkoro 3ambikanus

B) HomunanwHselit pexxum 1) Pabouwnii pesxxum

3) Ha xakoMm 3JeKTpUYEeCKOM TOKe paboTaeT TpaHchopmarop:

A) Iloctosunom u nepemeHHom b) [lepemennom
B) Iloctosthaom  I') IlepBuunom
. Kakoe coennHeHne Ha3bIBalOT 3BE3/10M:

A) Korna Hayano coequHseTcs: ¢ KOHIIOM

b) Korzaa Bce Tpu Havasia 1 Bce TPU KOHILIA COEAMHSIIOTCS B OTHOM TOUYKE
B) Koraa xonern coenunsieTcsi ¢ HayajaoM

I') Korna nepeMeHHBIM TOK BBIIPSIMIISETCS B TTOCTOSIHHBIN

. MOUIHOCTB NEKTPUUYECKON LIENH PABHA:

U
A) P=%B)I=UDRB) P=1]UF)P=§

. TpancdopMaTopbl IPUMEHSIOTCS:

A) Jlns mpeoOpazoBaHus HAMPSKEHUS OJTHOTO B IPYTO€
b) 1ns ycuneHus: 4acToThl IEPEMEHHOTO TOKA

B) [ns usmepeHus conpoTUBICHUS

I') I usmepeHus eMKOCTH

. HacToTa nepeMEeHHOI0 TOKa U3MEPSIETCS:

A) B Omax b) B I'epuiax B) B Kynonax I') B Bonbrax
. Bce mpoBosa u kabenu B OCHOBHOM M3TOTABIUBAIOT:
A) llomurtunena b) Menu B) Xpoma ') Pe3unbl

. Hanpspxenue 0e3onacHoe JUist )KU3HU YeTIOBEKa:

A) o 36B b) Jlo 66B B) Jlo 1xBI") /o 700B

Kakoe ObIBaeT coeiMHEHUE PE3UCTOPOB:

A) Berpeuno-napamnensHoe b) [Tocnenosarensnoe B) Iapamiensnoe I') [Tpsmoe

. CKOJIbKO BBIBOJIOB Y TPAH3UCTOPA:

A) Yetsipe B) Ilate B) lllects I') Tpu

. [TonmynpoBOJHUKOBBIE JUOIBI UMEIOT p-N MEPEXO/;
A) Tpu b) JIea B) Yetsipe I') Onun
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Tecmoegoe 3a0anue no meme: «Ilocmoannulit moK, nepemeHHblI MOK»

Bapmuanr 2.

CaMbIM MaJIbIM YIEJIbHBIM 3JIEKTPUUECKUM CONPOTHBIEHUEM O0JIaaeT:
A) Bonsppam b) Cepedbpo B) Monubaen [I') KoGansr
ComnpoTtuBneHue NpoBOIHUKA PABHO:

/ A U
A) B=riB) YSTB) 7T PR

1. l'eneparopbl NPUMEHSIOTCA 7S] TOTYUYEHUS:

A) TpeyronsHoro Toka b) UmnynscHOro Toka

B) Ilepemennoro toka I') Toka mpou3BonbHOI (GopMbI

2. Ha xakoMm Toke pabortaet Tpanchopmarop:

A) IlocTossurOM M nepemeHHoM b) IToctostHHOM

B) [lepemennom I') IlepBuunom

3. [Ipegoxpanurenu 3amuuiaioT oT :

A) TokoB kopoTKoro 3ambikanus b) Pexxuma xonmocTtoro xona
B) Pa6ouero pexuma ') HomunansHOTO pexnma

4. Ha xakoM 3JIeKTpUYECKOM TOKe paboTaeTr TpaHchopmarop:
A) Iloctosunom u nepemenHoM b) I[lepemennom

B) Iloctosunom I') IlepBuunom

5. Ilone3noe npuMeHeHne KOPOTKOTO 3aMbIKAHMS:

A) B cBapouHOM ammnapare

b) B anexTpounsMepuTenbHbIX TPUOOpax

B) B snexrponsuraremnsx

I') B anekTpoHHO-TTy4eBbIX TPyOKax

6. 3akoH OMa J1s yJacTKa LEeMu:

U
A) 1=E B) 1=% B) P=I]tr) Ww=PLt

7. Camblil ONIACHBIN PEXKUM AIEKTPUYECKOU LETH:

A) Xonocroro xona b) Kopotkoro 3ambikanust

B) HomunanesHseli pexkxum 1) Pabouwnit pesxxum

8. IloTepst HanpsiKEHUSI B JIMHUM:

A) U=I*R b) Q=I*t B) P=W*t I') A=P*t

9. K noiaynpoBOJHUKOBBIM MarepuajiaM OTHOCSATCS:

A) Kenezo b) Bomsdpam B) I'epmanuii I') [lonmudtunen

22
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Omeemul na mecmogvie 3a0anus no meme: «Ilocmosnnuii Mok, nepejnelmbu? mokK)

Bapuanr 1 Bapuant 2
I.A 1.B
2.b 2.B
3.b 3.A
4.b 4.T
5.T 5.B
6.B 6. A
7.T 7.B
8.T 8. A
9.B 9.B

Tecmoesoe 3a0anue no meme: «Ilocmoannslit moK, nepemeHHblil MOK)
Bapuanr 1.

1) ITpaBwiio Kupxroda:
a) >, I=0 6) Y P=0 B)Y W=0 1) > Q=0
2) Yro 3amuinaer uens oT neperpena

a) TMoJbI 0) TPAaH3UCTOPHI B) TETNIOBOE PEJIe T') PE3UCTOPHI

3) Kakoii 3nexTpruecKkuil TOK Ha3bIBalOT IEPEMEHHBIM?
a) KOTOPBIN HE U3MEHSETCS BO BPEMEHH
0) U3MeHSETCS MO BETMYUHE U HAIIPABICHUIO
B) KOTOPBII MuI000pa3Hoil HopMBI

T') UMITYJIbCHBIN TOK

4) CrangapTHas 4aCTOTa MEPEMEHHOTO TOKA B CETHU:
a) 150 I'm 6) 230 I'; B) 50 'y 1) 300I'x

5) Tlone3Hnoe npuMeHEeHHE KOPOTKOIO 3aMbIKaHUS
a) B CBApOYHBIX anmaparax 0) B 3JIEKTPOHHO-Ty4eBOU TPyOKe
B) B DJIEKTPOU3MEPUTENBHBIX MPUOOPaX B) B AJEKTPOIBUTATEIIAX

6) ConpoTuBieHUE NPOBOJIHUKA PABHO:

a) 0) B) 1)

7) Pacxoj 35eKTpOIHEPTHH U3MEPSETCS

a) YaCTOTOMEPOM 0) CUETUUKOM 3JIEKTpUUecKoi sHEpruu B) OmmeTrpoM r) Taxomerp
8) 3akon OMa 17151 1Ieny MePEMEHHOTr0 TOKa C AKTUBHBIM COMIPOTUBJIEHUEM

a) 0) B) 1)



9) Koaddunuent tpanchopmanmu Tpanchopmaropa
a) 0) B) )
10) B snextpoaBuUraTeisix UMEIOTCS MOTEPU:
a) TeruioBbie 0) MH(paKpaCHbBIE B) CBETOBHBIC T') 3BYKOBBIC

Tecmoesoe 3a0anue no meme:
«Ilocmosannwlit mok, nepemenHblil MoK

Bapmanr 2.
1) [To TexHuKe OE€30MACHOCTH CUJjla TOKA Oe30TacHast TSl 4eJIOBeKa
a) 0,05A 6)0,1AB) 1AT) 10A
2) McTouyHMKamMu IUTAHUS SIBIISETCS:
a) aKKyMYJISITOPBI 0) 3JIEKTPOMArHUTHOE PeJie B) TAXOMETP T') 4aCTOTOMED
3) TpancdopmaTopsl peaHa3HAUEHBI 1JIs1 TPeoOpa30BaHUs:
a) MEXaHUYECKOM SHEPTUH B JIEKTPUUYECKYI0; 0) OJJHOTO HANPSIKEHUS B IPYroe;
B) CBETOBOM SHEPI'UH B 3BYKOBYIO; T') aTOMHOM HEPTUU B AIIEKTPUUYECKYIO
4) IIpy KOPOTKOM 3aMBIKAHHH :
a) TOK HauOOJIBIITUH CTPEMHUTCSI K OECKOHEUYHOCTH; 0) TOK HAWMEHBIIINH;
B) YACTOTa YBEJIMYMBAETCS; T') YACTOTA YMEHbBIIAETCA
5) 3akon J>xoyns Jlenia

U
a) O=I’R¢ 6)P=7 B) V=0t 1)P=1U

6) ConpoTUBIICHUE U3MEPSETCS B:

a) BoJIbTax 0) ammepax B) OMax I')BarTax

7) Cuna Toka u3MepsieTcs B:

a) BoJbTax 0) amrepax B) KAJIOBATT-4acax I') oMax

8) ['enepatop npuMeEHSeTCs ISl TOJTyYEHUS:

a) IEPEeMEHHOT0 TOKa 0) TPEyroJbHOTO TOKa

B) UMITYJILCHOTO TOKa T') TOKa MIPOU3BOJILHON (DOPMBI
9) Uto usmepsieT CYETUMK FICKTPUUECKON SHEPTUU
a) pacxoJ] AJIEKTPOIHEPTUH O) COITPOTUBIICHUE

B) 4aCTOTy T) HampsiKEHUE

10) B cBapouHbix TpaHcopmaropax MPUMEHSIOTCS PEKUMBIL:
a) KOPOTKOTO 3aMbIKaHUs 0) pe30HaHCA TOKOB

B) pe30HaHca HanpspKeHus T) 3akoH Kynona
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OTtBeTbI HA TecTOBbIEe 3ajaHus M0 Teme: «IlocTOSAHHBII TOK, MepeMeHHbII TOK»

Bapuanr 1 Bapuant 2
1. A 1.B
2.b 2.A
3.b 3.A
4.B 4.B
5.b 5.T
6.b 6.
7. A 7.B
8. b 8. B
9.B 9.b
10. b 10.T
«JIEKTPONPUBO/I
1.Mexannueckasi XapaKkTepucTUKa JABUTaTeJIs1 MOCTOSIHHOTO TOKAa

MOCJIe/I0BATEIBLHOT0 BO30Y:KICHHS.

a) Msrkast 0) XKectkas

B) AOCOJIOTHO KeCTKas r) ACUHXpOHHAas
2.2JIeKTPONPHUBO/IbI KPAHOBBIX MEXAHM3MOB JI0JZKHbI pa0oTaTh NpH:

a) [lepeMmeHHOM Harpy3ke 0) IlocTostHHOM Harpy3Ku
B) be3paznuuno kakoi r) JIro6oi

3. DJeKTpPONnpHBOALI HACOCOB, BEHTWJIATOPOB, KOMIIPECCOPOB HYKIAlOTCA B
JICKTPOABUTATEIAX € KECTKOM MEXAHHYEeCKOW XapakTepucTUKOu. Ijas 3Toro
HUCIO0JIb3YHTCH IBUTATEJIN:

a) ACUHXpPOHHBIE C KOHTAKTHBIMU KOJIbLAMU 6) KopoTkozaMKkHyThIE
ACUHXPOHHBIE
B) CUHXPOHHbIE r) Bce nepeunciiennbie

4.CK0JIbKO 3JIEKTPOABUraTe el BXOAUT B JJIEKTPONPUBOa?

a) Onun 0) /IBa
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B) Heckonbko r) KonuuecTBo
ANEKTPOJBUraTENEN 3aBUCUT OT

THIIA JIEKTPONIPUBOJAA
5. B kakoMm pe:xume padoTalOT 3JIEKTPONPHUBO/AbI KPAaHOB, JU(TOB, JedenoK?

a) B nmurensHOM pexume 0) B kparkoBpeMeHHOM
pexXumMe
B) B OBTOpHO- KPaTKOBPEMEHHOM peKUMe r) B nmosropHo-

JAJUTEIHHOM pe:KuMe

6.Kakoe ycTpoiicTBO He BXOAMT B COCTAB 3JIEKTPONPUBOAA?

a) Kontponupytoiiee ycTpoicTBO 0) DnexkTpoaBUraTesb

B) YrpaBisroliee yCTpOUCTBO r) PaGounii Mmexanuszm
7.3JeKTponpuBoOAbl PA3BOHBLIX MOCTOB, IIJIIO30B MPeIHA3HAYEHBI /51 padoThI:

a) B mmrenbHOM pexxume 0) B moBTOpHO-
KPaTKOBPEMEHHOM PEKHUME

B) B KxpaTKOBpeMEHHOM pexumMe r) B tunamudeckoM pexxnme
8. Kakune (pyHKUMH BBINOJHSET YIPABJISIOLIEe YCTPOMCTBO dJIEeKTPONpuBoaa?

a) 3MeHsieT MOIIHOCTH Ha Bally pabodyero MexaHmu3ma

0) M3MmeHseT 3HaueHNE W YaCTOTY HaIPsHKCHUS

B) M3MeHseT cxemy BKITIOUEHUS JICKTPOIBUTATEIS, TIEPEIaTOYHOE YUCIIO, HATIPABJICHHE
BpaIeHus r) Bce dyHKIIMM TepedynciieHAbBIC BhITIIE

9.0Ipy kakoM pexuMe padoThl 3IJIEKTPONPHBOAA JBUraTe]lb JI0JKEH

PACCUYUTBIBATHCHA HA MAKCHUMAJIBbHYIO MOIHHOCTL?

a) B noBTOpHO- KPaTKOBPEMEHHOM pEXKUME 0) B nnutensHOM pexume
B) B kpaTkoBpeMEHHOM pexuMe r) B noBTOpHO- ANTMTENBLHOM
pexumMe

10. Kakue 3ag1a4u pemialoTcs ¢ NOMOUIbIO JJIEKTPHYECKOM CeTH?
a) [Ipou3BOACTBO ANEKTPOIHEPTUH 0) Ilorpebnenue
ANEKTPOIHEPTUH

B) Pacnpenenenue anekTposHepruu r) [lepenava snexkTposHepruu
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OTBeThbI Ha TECTOBbIE 3aJJaHHUA IT0 TEME 110 TEME: «3.]'ICKTp0HpI/IBOZ[»

Pa3nen 9:

1 2 3 4 5 6 7 8 9 10

a a B a B a B B § r
Paznen 2. JinekTpoHnKa.

Bapuanr 1

1. Uto n3yyaeT pa3jelt JJIeKTPOHUKaA?

2. Yto Ha3pIBaeTCs COOCTBEHHOM MPOBOIUMOCTHIO TTOJIYIIPOBOTHUKOB?

3. Urto Takoe 30HHAs TEOpUS U KaK OHA XapaKTePU3yeT MaTEPHAIIbI C Pa3IMYHOM
IIPOBOJIUMOCTBIO?

4. Yto Ha3BIBACTCS BOJBTAMIIEPHOM XapaKTEPUCTUKOMN MOJYIIPOBOIHUKOBOTO
nuona?

5.Kakoe HanpspkeHre Ha3bIBACTCS HAIPSHKEHUEM TPOOOSI TOTYTPOBOTHHKOBOTO
JAOJIA.

Bapuanr 2

1. Yto Ha3bIBaeTCA MPUMECHON IPOBOJUMOCTBIO OJIYIIPOBOJHUKOB?

2. OObsCHUTE CBOICTBA AIEKTPOHHO-ABIPOYHOTO P-N MEepPeXoa.

3.Ha3zoBuTe Marepuanbl OTHOCSIIHUECS K TOJYIPOBOJHUKAM?

4.M300pa3ute BOJIbTAMIIEPHYIO XapaKTEPUCTUKY HOJTYIIPOBOIHUKOBOTO THO/A.
5.Kak Ha 31eKTpUUYECKUX cXeMaX yCIOBHO 0003HAaYaroT MOJIYIPOBOJHUKOBBIA U0 ?

Bapuanr 3

1 .Kakoit npubop Ha3bIBaeTCs NOTYNPOBOAHUKOBBIM AHOI0M?
2. [loyemy nomaynpoBOAHUKOBBIM MO UCTIONB3YETCS B CXEMaX BBIPSIMUTENEH
MEPEMEHHOTO TOKA?
3. Haueptute CTpYKTYpHYIO CXeMy TpaH3ucTopa?
4. YeMm OTIUYAKOTCS p-n-p U N-p-N TPAH3UCTOPHI?
Bapuanr 4

1. Kakoit mprGop Ha3pIBa€TCS MOJIYIPOBOJHUKOBBIM TPAH3UCTOPOM?
2.Ha3oBuTe OCHOBHBIE MTapaMeTPhbl MOIYITPOBOIHUKOBOTO THOA.

3.Kakoe ycTpoiicTBO Ha3bIBAETCS ANEKTPOHHBIM KIFHOUOM?

4.C kaxoil 11eJIbI0 MOIIIHBIE TUObI U3TOTOBIISIOT B MACCUBHBIX METAITMYECKUX

KopIycax?



Bapwuant 5

1. [Tosicaute mpuHIMT BHENTHETO hoTodPdexra?

2. [losicuute mpuHIMI BHyTpeHHEro GoTodddexra?

3. Ilepeuncnure POTOUYBCTBUTENHHBIC IPUOOPHI KOTOPHIEC BHI 3HACTE.
4. Obnanmaet M MOIYIPOBOIHUKOBBIH (DOTOPE3UCTOP OJJHOCTOPOHHEH
POBOJAUMOCTBIO?

Bapuant 6

1 .KakoBO Ha3HauY€HWE BHIPSMUTENIEH MEPEMEHHOTO TOKA.

2. HauepTuth cxeMy JBYXIOJYIIEPUOTHOTO BBIPSIMUTEIS U TMTOSCHUTD MPUHIUT
€ro JIEUCTBUA.

3. KakoBo Ha3HaUYeHHE CTIKUBAIOMUX (QUIHTPOB.

4. HaznaueHue cTabUIM3aTopoOB HAMPSHKCHUS U TOKA.

Bapuanrt 7

1 .Haueptuth cxemy 01HO()a3HOTO MOCTOBOTO BBITIPSIMUTENS U TIOSCHATH MPUHITATT
ero JIEUCTBHSL.

2. Haueptuth cxeMy Tpex($a3zHOT0 MOCTOBOTO BHIIPSIMUTEISI M TIOSICHUTD TIPUHITATI
ero JEHUCTBHSL.

3.IlosicHUTh MPUHIUT PAOOTHI EMKOCTHOTO CIUIAKUBAIOIIETO (DUIIBTPA.

4. Kak moBIUsET YBEIMUCHHUE YaCTOTHI TUTAIOIIETO HAMPSIKEHUS HAa padoTy
€MKOCTHOTO CIUIaKHBaroIero Gpuibrpa?

Bapuanr 8

1.Jl5s19ero NpUMEHSIOTCS SJIEKTPOHHBIE YCUITUTEH?
2. ]I 4yero B OCHOBHOM MPUMEHSIIOTCS] YCUIIUTENU HU3Kor yactothl (YHY)?
3.5 4ero npuMeHsIIOTCS ABYXTAKTHBIC YCUITUTEIU?

Bapuant 9

1 .Ha kakux sneMeHTax coOMparoTcs YCUIUTENN HU3KOM 4acTOThI?
2.YeM oTIMYaroTCa OAHOTAKTHBIE YCHIIMTENN HU3KOM YaCTOTHI OT JIBYXTaKTHBIX?
3.Kakast cBsi3b B 3JIEKTPOHHBIX YCUIIUTENSAX HA3bIBAETCS OOpaTHOM?

Bapuanr 10

1.Tlosicaute Ha3HA4YeHHE IUPPOBOTO BOIBTMETPA?
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2.IlosicHuTe Ha3HAUYEHUE HJIEKTPOHHOTO ocuusuiorpaga?
3.Kak nomyyatot nzo0paxeHue Ha 3KpaHe IEKTPOHHO-Iy4eBON TPYOKuU?
4.]1ns1 yero npeaHazHadeH HU(PpPoBO MyIbTUMETDP?

Bapuant 11

1. JlaTh onpeiesieHre HHTETPATIbHOM MUKPOCXEMBI.

2. Ha xakue BUBI JENSATCA UHTETPATIbHBIE MUKPOCXEMBI [0 KOHCTPYKTUBHOMY
HWCIOJIHEHHIO.

3. Kaxoit ycunutens Ha3zbIBaeTCs onepaninoHHbIM yeunutenaeMm (OY) u kakue GyHKIuH
OHMOJKET BBIIIOIHATE?

BapuanT 12

1. ¥ kakoro marepuaia 30Ha IPOBOAUMOCTH OTAEJIEHA OT BAJICHTHOM 30HbI Y3KOU
3aIpeIEHHON 30HOU
a) y IpOBOJHUKA.
0) y IOJIyNpOBOIHUKA.
B) y U30JSTOpA.
2. YTo Ha3bIBAETCS «IBIPKOW»?
a) BJIEKTPOH, HE 3aJIeiICTBOBAHHBIN B KOBAJIEHTHBIX CBS3SIX aTOMa,
0) ITOJI0KUTEIIBbHBIA HOH,
B) aTOM C OTCYTCTBYIOIIMM 3JIEKTPOHOM KOBAJIEHTHOU CBSI3U.

1.  Kakue HocHTenH 3apsiia SBISIOTCS OCHOBHBIMH B IOJYIIPOBOAHHUKOBOM
Marepuaie n-tuna ?

a) 3JIEKTPOHBI,

0) IbIpKH,

B) 2JIEKTPOHHO-/IBIPOYHBIE MAPHI.

2. Kakum 006pa3om ciemyer moAKIIounTh BbIBOIbI ncTouHnka DJIC K p-n-
Nepexo.y, YTOOBI MOIYYUTh 0OpaTHOE CMelIeHre?
a) MUHYC UCTOYHHKA COETUHUTH C P-00JacThI0, a TUTFOC COEAUHUTD C N-
00/1aCTBIO,
0) TUTIOC UCTOYHUKA COEIUHUTH C P-00J1acThi0, @ MUHYC COEIMHUTH C N-
00/1aCTBIO,
B) ILTIOC UCTOYHUKA COEUHUTH C P-00JIaCThIO, U C N-00JIaCThIO.

3. Tlouemy mpu 0O6paTHOM CMEMICHUH P-TI-TIEPEX0a Yepe3 HEro MPOTEKaeT
HE3HAYHUTEIHLHBIA TOK?

a) Mo/ IEUCTBUEM AJIEKTPUUECKOTO IMOJIsl BHEIIIHETO UCTOYHUKA IIIUPUHA
3aMUpParoIlero CJios YMEHbIIAETCs, CIE0BATEIbHO, YMEHBIIAETCS U €T0
ANEKTPUUYECKOE COMPOTUBIICHHE,

0) mo naercTBUEM AJIEKTPUUYECKOTO TOJIsI BHEITHETO MCTOYHUKA IIMPHUHA
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3anyparomero CJI0sg YMCHbIIACTCA, CJICA0BATCIbHO, YBEJIMUYUBACTCA U €T0
QJICKTPHUICCKOC COIIPOTHUBIICHUC,

B) Ioa HeﬁCTBHeM QJICKTPUYICCKOI'O ITI0JII BHCIONHCTO HMCTOYHHUKA HIMPHHA
3alparomero CJjaod YBCIMYUBACTCA, CJICAOBATCIIBHO, YBCIMYMUBACTCA M €TO
QJICKTPHUICCKOC COIIPOTHUBIICHUC.

Bapuanr 13

1 .V xakoro maTtepuana 30Ha IPOBOJAUMOCTH OT/EJIEHa OT BaJCHTHOMN 30HbI

IIMPOKOM 3aMPEIICHHON 30HOU

a) y IpOBOTHHUKA.

0) y moJIynmpoBOIHUKA.

B) y U30JISTOpA.
2. ITouemy [P KOMHATHOM TEMIIEPATyPE YUCTBINA IMOJIYIPOBOIHUKOBBIN
MaTepuag MOXET MPOBOJUTH OUYEHb MAJIEHbKUN TOK?

a) MaJio MOJBMYKHBIX HOCUTEJIEH 3apsija - SIEKTPOHHO-IBIPOYHBIX Map,

0)00JIBIII0E YHCIIO B3AaUMHBIX CTOJIKHOBEHHI CBOOOHBIX 3JIEKTPOHOB
MPESITCTBYET UX MPOABIKEHHUIO,

B) 3alepT p-N-IEePEXO/.

3. Kakue Hocutenu 3apsia sBJISIOTCS OCHOBHBIMU B MOIYITPOBOIHUKOBOM
Marepuaie p-tumna ?

a) SJIEKTPOHBI,

0) JIBIpKH,

B) 2JIEKTPOHHO-/ILIPOYHBIE MAPBHI.

4. Kakum 00pa3oM cienyeT MoAKIIOUNTh BbIBOIbI ncTounnka DJ1C K p-1i-
NePEXO0.1y, YTOOBI MOIYUYUTh MPSIMOE CMeEIIeHne?
a) MUHYC UCTOYHHKA COETUHUTH C P-00JacThI0, a TUTFOC COSAUHUTD C N-
00/1aCTBIO,
0) TUTIOC UCTOYHUKA COEIUHUTH C P-00J1acThi0, @ MUHYC COEIMHUTH C N-
00/1aCTBIO,
B) ILTIOC UCTOYHUKA COETUHUTH C P-00JIaCThIO, M C N-00JIaCThIO.

5. [Touemy mipu IPSIMOM CMEIIIEHUH P-TI-MIEPEeX0jia Yepe3 HEero MpoTeKaeT OOoJIbIION
TOK?

a) Mo/ IEUCTBUEM DJIEKTPUUECKOTO IOl BHEIIIHETO NCTOYHUKA IIIMPUHA
3aMUPAroIIero CJI0S YMEHBIIIAETCs, Ce0BATEILHO, YMEHBIIACTCS U €T0
AIIEKTPUUYECKOE CONPOTUBIICHHUE,

0) Mo MEeMCTBUEM DJICKTPUUYECKOTO IOl BHEITHETO MCTOYHHMKA IIMPUHA
3aMuparolllero CJIos YMEHBIIAETCS, CIEI0BATENIbHO, YBEIUYUBACTCS U €ro
ANEKTPUUYECKOE COMPOTUBIICHHE,

B) MO/ ACHCTBUEM 3JIEKTPUUYECKOrO IMOJISI BHEIIHETO UCTOYHUKA IIUPUHA
3aMuparollero CJ0sl YBEJIMYUBACTCS, CIEAOBATEIbHO, YBEJIUUUBACTCA U €0
ANEKTPUUYECKOE COMPOTUBIICHUE.
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Bapuanr 14

1. Kaxoii momynpoBOIHUKOBBIN MPUOOP HAZBIBAECTCS AUOAOM?
a) AIEKTPONpPeoOpa3oBaTENbHbBIN NPUOOP C IBYMS HIIM HECKOJIBKUMH pP-N-

nepexogaMu u I/IMGIOI]_[I/Iﬁ TPU WA Ooiee BbIBOOB,

0) MOIYNIPOBOJHUKOBBIN MPUOOP C OJTHUM P-M-TIEPEXOJOM U ABYMS BBIBOJAMH,
B) TIOJYTIPOBOHUKOBBIN MEPEKITIOYAIOIINNA TPUOOP, UMEIOIIHIA TpH uiu Oosee p-

II-TIICPCXOJA0B U ABa UJIN Oosee BBIBOJOB.

2. Kakoe xapakTepHOe CBOWCTBO UMEET MOJTYIPOBOAHUKOBBIH THO?

a) croco0eH YCHUIIMBATh 3JICKTPUUCCKHE CUTHAJIBI 110 HAMIPSIKCHUIO ¥ MOIITHOCTH,
0) o0agaeT MepeKITFOYArOIINM CBOMCTBOM,

B) 00JIafiaeT OJJTHOCTOPOHHEH MPOBOJAUMOCTEIO.

3. Ha kakoi#l cxeMe MoKa3aH MpaBHIbHO CMEMIEHHBIN TpaH3UCTOP?

J 0)

4. Kakol nogynpOBOJHUKOBBINA MPHOOP HAZBIBAETCS CTAOMIUTPOHOM?

a) AIEKTPONpPeoOpa3oBaTENbHbIl MPUOOP € JBYMS WM HECKOJbKUMHU Pp-T-
nepexolaMu 1 UMEIOIUN TpU Wi 6oJiee BBIBOJIOB,

0) mOMyNPOBOJHUKOBBIM JHOA, KOTOPBI TPUMEHSAETCS JUIsl CTaOMIM3aIUH
HaIpsHKCHUS,

B) HOJIYIIPOBOJHUKOBBIN MEPEKITIOYAOIINN TPUOOp, UMEIOLIHNM TpU WK OoJee p-
[-IEPEX0JI0B U ABYX WIN 0OJIee dJIEKTPOIOB.

B kakux cxemax HaXOJUT OCHOBHOE IPUMEHEHHUE TPAH3UCTOP?
a) B CXeMax BBINPSMUTENEH EPEMEHHOTO TOKa,
0) B cxeMax CTaOMIIM3aTOPOB HANPSKEHUS TTOCTOSIHHOTO TOKa,
B) B CXeMax YCHJIUTEJEH 10 HAMPSKEHUIO U MOIITHOCTH.

B kakux cxemax HaXOJUT OCHOBHOE MPUMEHEHUE CTAOMIUTPOH?
a) B CXeMax BBINPSMUTENEH EPEMEHHOT0 TOKa,
0) B cxeMax CTa0MIN3aTOPOB HANIPSKEHUSI TOCTOSTHHOTO TOKa,B) B cXxemax
YCUJIUTENEH MO HAMPSHKEHUIO U MOIITHOCTH.

Bapuanr 15

1. Kaxoii mosrynmpoBOIHUKOBBII MPUOOP HA3BIBAETCS TPAHZUCTOPOM?

a) AJIEKTPONPe0oOpa3oBaTeNIbHbIA MPUOOP C JBYMS WA HECKOJIBKUMH Pp-TI-
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nepexolaMu M UMEIOIUN TpU WiiH 6oJiee BBIBOJIOB,
0) MOJIYIIPOBOAHUKOBBIA PUOOP C OJHUM P-TI-MIEPEXOJO0M U IBYMS BBIBOJIaMH,
B) MOJYTIPOBOJHUKOBBIN MEPEKITIOYAIONINN MPUOOp, UMEIOIIUN Tpu uin Oosee
p-TI-MIEPEX0/I0B U JIBa WK 00Jiee BHIBOJOB.

2. Kakoe xapakTepHOE CBOMCTBO UMEET MMOIYNPOBOJHUKOBBII TPAH3UCTOP?
a) croco0eH YCHUIIMBATh 3JCKTPUUECKHUE CUTHAIIBI [0 HAMPSHKEHUIO U MOIIIHOCTH,
0) oOnagaeT MepeKITFOYArOIINM CBOMCTBOM,
B) 001a/1aeT OJJHOCTOPOHHEHN MPOBOJUMOCTHIO.

3. Ha kakoii cxeMe oKa3aH NMpaBUJIbHO CMENICHHBIA TPaH3UCTOpP?

+E- +E- +E- -E+

4. [louemy TpaH3ucTOp 00Ja/1a€T YCUIUTEIbHBIMA CBONCTBAMU?
a) MOTOMY 4YTO B O0OJAcTH O3JIEKTPUYECKOrOo TMpoOO0si €ro BOJIbT-aMIEepHas
XapaKTepUCTHKA UMEET OOJIBIIYIO KPYTU3HY,
0) IOTOMY 4YTO HE3HAYUTENIbHbIE M3MEHEHUS CMEILICHHS SMUTTEPHOrO MEpexojia
BBI3BIBAIOT 3HAYUTEIIbHBIC U3MEHEHUS TOKA KOJUIEKTOPA,
B) IOTOMY YTO HE3HAUUTEJIbHBIE U3MEHEHMsI CMELIEHMS KOJUIEKTOPHOIO Nepexoia
BBI3BIBAIOT 3HAYUTEIbHBIE U3MEHEHUS TOKA DMUTTEPA.

5. B xakux cxeMax HaxOJuT OCHOBHOE IPUMEHEHUE OTYIPOBOIHUKOBBIN 1101?
a) B CXeMax BBINPSMUTENEH MEPEMEHHOTO TOKa,
0) B cxeMax CTadMIN3aTOPOB HANPSKEHUSI TOCTOSTHHOTO TOKA,
B) B CX€Max YCHJIUTENEH 10 HapsHKEHUIO U MOIITHOCTH.

6. B xakux cxemax HaXOJUT OCHOBHOE MPUMEHEHHE CTAOUITUTPOH?
a) B CXE€Max BBIIPSIMUTENICH IEPEMEHHOTO TOKA,
0) B cxeMax yCHJIUTEJIeH M0 HAMPSKEHUIO U MOIIIHOCTH,
B) B CX€Max CTa0MJIN3aTOPOB HAMPSKEHUSI TOCTOSTHHOTO TOKA.

Bapuant 16
1 .Kakue HocuTenu 3apsija sSBJISAIOTCS OCHOBHBIMH B MOJYNPOBOAHMKOBOM MaTepuae
n-tuna ?

a) 3JIEKTPOHBI, 0) IBIPKH, B) SJEKTPOHHO-IBIPOYHBIC TIAPhI, T') HOHBI.

2.Kaxkoii moynpoBOAHUKOBBIN MPUOOP HA3bIBACTCA JUOIOM?
a) AIEKTPONpeoOpa3oBaTeNbHbIE  NMPUOOP C€ JBYMS WJIM HECKOJBKUMH  p-TI-
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nepexoaamMu U UMEIOUTUHN TpU Uik 00Jiee BHIBOJIOB,

0) mOJIyIPOBOJJHUKOBBIN TPUOOP C OJHUM P-TI-MIEPEXOJOM U IBYMS BHIBOJAMH,

B) MOJYIPOBOAHUKOBBIN MpuOOp, UMEIOIIMA TpU Wi 0oJiee p-T-MEepeXo/I0oB U JiBa
win 0oJiee BHIBOJIOB.

I') MOJIYIPOBOIHUKOBBIN MPUOOP, UMEIOIIUN YEThIPE P-M-NIEPEX0/1a U MATh BHIBOIOB.

2. Kakoe xapakTepHOe CBOMCTBO UMEET MOIYITPOBOHUKOBBIN THOA?

a) CoCOOCH YCHIIMBATh ANEKTPUIECKUE CUTHAJIBI TIO HAMIPSDKEHUIO U MOIITHOCTH,
0) o01a1aeT NEPEKITIOYAIOIIUM CBOMCTBOM,

B) 00J1aJ1a€T OJJHOCTOPOHHEH MPOBOJUMOCTEIO,

) o0Jsagaet OOJIBIIUM JICKTPUIECKUM COMPOTHUBICHUEM.

3. Ha kakoii cxeme nokaszaH NpaBUIIbHO CMEILIEHHBIN TPAH3UCTOP?

+E' +E' +E_ 'E+
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4. IToueMy TpaH3ucTOp 00JIATAET YCUITUTEIBHBIMU CBOMCTBAMU?

a) MOTOMY 4YTO B 00JacTH D3JIEKTPUYECKOrO0 MpodOos €ero BOJbT-aMIepHas
XapaKTEPUCTHKA UMEET OOJBIIYIO KPYTU3HY,

0) MOTOMY YTO HE3HAYUTEJIbHbIE U3MEHEHHUSI HANPSIKEHUS CMEUIEHUSI KOJUIEKTOPHOTO
nepexo/a BhI3bIBAIOT 3HAUMTEIbHBIE U3MEHEHHUS TOKAa YMUTTEPA;

B) IOTOMY 4YTO TPAH3UCTOP HMMEET OrPOMHOE KOJMYECTBO HOCHUTENIEW 3apsnua -
AIEKTPOHOB U JBIPOK;

) IOTOMY YTO HE3HAUUTENIbHbIE W3MEHEHHSI HANpPsDKEHUS CMEIICHUS YMUTTEPHOTO
MepeXoia BbI3bIBAIOT 3HAYUTEIbHbBIE U3MEHEHHSI TOKA KOJUIEKTOPA.

5. [yis1 9ero npeaHa3HaYeH BHITPSIMUTEIh?

a) J1nst ycuieHus 21eKTpHYECKUX CUTHAJIOB.

0) Jlns mpeoOpa3zoBaHus MEPEMEHHOTO HAIIPSHKEHUS B TOCTOSIHHOE.
B) [list mpeoOpa3zoBaHus YaCTOTHI IEPEMEHHOTO HATIPSKCHHUS.

r) s mpeoOpa3oBaHus MOCTOSHHOTO HAMPSHKEHUS B TIEPEMEHHOE.

6. Kakue npuHIMNUANbHO HEOOXOAMMBIE 3JIEMEHTHI JOJDKEH COAEP’KaTh KaxKIIbIi
YCUJIUTENbHBIN KacKaja?

a) Y CUIUTENbHBIN AIEMEHT, UICTOYHUK MOCTOSHHOTO HAIPSKEHUS.

0) Pe3oHaHCHas 1enb, YCWJIMTEIBHBINH 3JIEMEHT, IIeNb OOpPATHOW CBSI3U, MCTOYHUK
MOCTOSITHHOT'O HAIPSKCHUSL.

B) Y CUIIUTENbHBIN 3JIEMEHT (TPAH3UCTOP).

r) YCUIUTENbHBIA 3JIEMEHT, HArpy304HbId 3JIEMEHT, HWCTOYHHUK IIOCTOSIHHOIO
HANPSIKCHUS.

7. Kakue mpuHIUNHAILHO HEOOXOAMMBIE 3JIEMEHTHI JOJKEH COAEpkKaThb IeHEepaTop
CHUHYCOHMJATBHBIX KOJIeOaHHit?

a) Pe3oHaHCHas 1enb, YCHUJIMTEIbHBIM 3JEMEHT, LI€NIb OOpaTHOW CBSI3U, MCTOYHUK
ITIOCTOSIHHOT'O HAIPSIKEHUS.

0) YcunurenpbHbIA  3JEMEHT, Harpy304YHbIA 3JIE€MEHT, HUCTOYHHK IEPEMEHHOTO
HaIpPsKEHUS.

B) Y CUJIUTENbHBINA 3JIEMEHT (TPAH3UCTOP).

r) YCUIUTENbHBIA 3JIEMEHT, HAarpy304YHbId 3JIEMEHT, WCTOYHHMK IOCTOSIHHOTO
HaIpsKEHUS.

Bapuant 17

1. Kako#t mosiympOBOJJHUKOBBIN TPUOOP HA3bIBAETCS TPAH3UCTOPOM?

a) MOJYNPOBOJAHUKOBBIM MPUOOP € JBYMS WM HECKOJBKUMH P-TI-IEPEXOJaMu U
UMEIOIIUNA TPHU WK OoJiee BHIBOJOB,

0) mOJIyIPOBOJJHUKOBBIN TPUOOP C OJHUM P-TI-MIEPEXOJOM U IBYMS BHIBOJAMH,

B) NIOJIYIIPOBOJHUKOBBIN MEPEKIIOYAONINN MPUOOp, UMEIOIIMA TpH WM Ooliee p- M-
NEepPeXo/I0B U J1Ba UiIu 00Jiee BHIBOJIOB,

T') MOJTYTIPOBOTHUKOBBIA MPUOOP, UMEIOIINUN YETHIPE P-TI-MIEPEX0a U MATHBLIBOIOB.
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2. Kakoe xapakTepHOe CBOMCTBO MMEET MOIYIPOBOIHUKOBBINA TPAH3UCTOP?

a) 00J1aaeT MePEKITF0YAIONIUM CBOMCTBOM,

0) 001a1aeT OJTHOCTOPOHHEHN TPOBOIUMOCTBIO,

B) cIocO0€H yCUITMBATh SJIEKTPUYECKHIE CUTHAJIBI 10 HAMPSKEHUIO ¥ MOIITHOCTH,
') ciocoOeH Mpeodpa3oBaTh YaCTOTY ANEKTPUUECKUX KOJICOAHUH.

3. C kakofl IeJIbI0 MOIIHBIE IHOAbI HM3TOTOBIISIIOT B MACCHBHBIX METAJJIMYSCKHX
KopIirycax?

a) JIJIs1 TMOBBIIICHUS] TPOYHOCTH

0) JUIs JTy4IIEro OTBOJIa TEIJIOTHI

B) JJIsl IOBBIIICHUSI TPOOUBHOTO HAMPSIKEHUS

4.  Ha  Kakoil cxeMme MokKa3aH NpaBUIbHO CMEILEHHBIA TPAH3MCTOP?

TN

+E—%J—E+ VE- Es

I | .
A | |
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5. Kakue npuHIMIHATIbHO HEOOXOIMMBIE 3JIEMEHTHI I0JKEH COJEPKaTh BHIPSIMUTEND?
a) YCWINTEIbHBIN 3JIEMEHT, HArPy304HbIN 3JIEMEHT U HCTOYHUK MTOCTOSIHHOT'O TOKA.

0) Jlnoe!.

B) Tpanchopmarop u 1UOAbL.

r) TpancgopmaTop, MOl U CIIIAKUBAIOLIUN QUIBTP.

6. B kakoM OTBeTe MPaBWILHO TMEPEUMCICHBI BCE OCHOBHBIC TEXHWYECKHE IMapaMeTpPhl
YCWJIMTEIIS AJIEKTPUICCKUX CUTHAJIOB?

a) KoaddurmenT ycunenus, mosoca mpormycKaHus.

0) lnamazon pabouymx YacTOT, YYBCTBUTEIBHOCTh, M30UPATEIHHOCTh, AUHAMUYCCKUN
Jarna3oH.

B) UyBCTBUTEIHLHOCTH, M30MPATEITLHOCTD, TMHAMHUYECKUH THAMa30H.

r) Koopdunuenr ycuneHus, aMIIuTyJHO-4acTOTHAs  XapaKTEpPHCTHKA,  I0OJIOca
POIMyCKaHUs, HOMUHAJIbHAS BBIXOHAS MOIIHOCTh, YyBCTBUTEIIEHOCTh

7. Kak BBIOMPAIOTCS BHIIPSIMUTENBHBIC THOIBI?
a) 10 NPSIMOMY TOKY

0) mo oOpaTHOMY HaIPSHKEHUIO

B) 10 MPSIMOMY TOKY ¥ OOpaTHOMY HAIPSHKEHHIO

8.UeM 00bsCHAETCS HETUHEHHOCTD BOJIbT-aMIIEPHOI XapaKTEPUCTUKU p-7
nepexo/ia MoJIyrnpoBOAHUKA?

a) nedeKTaMu KpUCTAUIMYECKON CTPYKTYphI MaTepHana;

0) BEeHTWJIbHBIMU CBOICTBaMU IHOAA;

C) COOCTBEHHBIM COMPOTUBICHUEM IOITYITPOBOTHUKA.

Kpurepuu ouenku:

e «5» (OTAMYHO) - €CJIM CTYJICHT B TOJHOM OOBEME BBITTOJIHWI BCE 3ajaHus (WId
OTBETHJI HA BCE MOCTABJICHHbIE BOMPOCHI), MPOSBUB CAMOCTOSITEILHOCTh U 3HAHUS
MEXIPEIMETHOTO XapaKTepa.

o «4» (XOpOI1IO) - €M CTYJICHT BBINMOJIHWII 33/1aHUs], U B HUX COJIEP>KATCSI HEIOUYEThI
WIM OJlHAa He rpyOas ommuOKa; MpU OTBETE Ha MOCTABJICHHBIE BOMPOCHI HUMEN
HE3HAYUTENbHBIC 3aMEUaHUS U MIOMPABKU CO CTOPOHBI MPENOo1aBaTesl.

o «3» (YAOBIETBOPUTENBHO) - €CJIM CTYACHT BBIMOTHIII 3a1aHus 6osee ueM Ha 50 %
U paboTa COAEPKUT HEJOUEThl UM JIBE-TPU HETPYyOble OMIMOKU WM JIBE rpyObIe
OLIMOKM; MPU OTBETE HA MOCTABJICHHBIE BOMPOCHI MPEMNOJIaBaTelb OKa3bIBAI €My
3HAYUTENbHYIO TIOMOIIb B BUJI€ HABOJAIIUX BOIIPOCOB.

o «2» (HEYIOBIETBOPHUTEILHO) - €CJIM CTY/ICHT BBIOJIHIII paboTy MeHee yeM Ha 50

% wiu paboTa couep:kut Oojiee JBYX TIpyObIX OIMMOOK; NpH OTBETE Ha
MIOCTaBJIEHHBIC BOMPOCHI TPENOAaBaTEeNh OKAa3bIBAI €My MOCTOSHHYIO IMOMOIIIb,
€CIIi CTYICHT IOKa3all MOJHOe HEe3HAHWE BOIPOCAa, OTKA3aJICSd OTBEYaTh WM HE
MPUCTYIHI K BBITTOJTHCHUIO PaOOTHI.
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Jlabopamopnasa paboma
Tema: DJIEKTPOUSMEPUTEJIBHBIE ITPUBOPBI

1 eab padoTsI

N3yueHue aIEeKTpOU3MEPUTEIbHBIX NPUOOPOB, HCHOIB3YEMBIX B J1a0OPATOPHBIX
paboTax, BBIIOJIHAEMBIX Ha cTeHe. [lonydenue npeacraBaeHuil o npenesae u3MEpeHus u
LIEHE JIeJIeHMs], A0COIIOTHON U OTHOCUTEIBHON MOTPEIIHOCTH, YCIOBUAX IKCILITyaTalluu U
JIPYTUX XapaKTEPUCTHKAX CTPENOYHBIX 3IEKTPOU3MEPUTEIBHBIX MPUOOPOB, MOTyUCHHUE
HABBIKOB Pa0OTHI C HU(PPOBBIMU U3MEPUTEIBLHBIMH TPUOOPAMH.

2. IlosicHenusi k padore
KoHTpomnb paboThl 251€KTpo00OpYyI0BaHUS OCYLIECTBIAETCS C IOMOILBIO PAa3HOOOPA3HBIX
AIIEKTPOU3MEPUTEIIBHBIX npuOOpOB. Haubonee pacnpoCTpaHEHHBIMU

AIIEKTPOM3MEPUTEIbHBIMU ~ NIPUOOpaMU  SBISIIOTCS  MPUOOPHI  HEMOCPEICTBEHHOT'O
orcuera. [lo BUAY OTCUETHOIO YCTpOMCTBA pa3IMyalOT AHAJIOTOBbIE (CTPEJIOYHBIE) U
G pOBbIE U3MEPUTETbHBIE TPUOOPHI.

Ha nuneBoili cropoHe CTpENOYHBIX MPUOOPOB HM300paKEHBI YCIOBHBIE O0O3HAYECHHUS,
oTpeeNsIoNne KiacCu(UKauoHHy0 Trpynmy npubopa. OHH TO3BOJSIOT MPABUIBLHO
BbIOpATh MPUOOPHI U AAIOT HEKOTOPBIE YKa3aHUs [0 UX IKCILTyaTallUu.

B mensix mocTossHHOro TOKa JUisi U3MEPEHU TOKOB M HANpSHKEHUW MPUMEHSIOTCS B
OCHOBHOM MPUOOpPHI MarHUTOAIEKTPUUECKOM cucteMbl. [IpuHUIMN JOEHCTBUS TaKuUX
npuOOPOB OCHOBAH Ha B3aMMOICHCTBMM MArHUTHOTO MOJISi MOCTOSHHOIO MarHuTa M
U3MEPSIEMOr0 TOKa, MPOTEKAIOIIEro MO KaTyllKe. YToJl MOBOPOTa CTPEIKU o MPSIMO
MpOMOpPUMOHANEH u3MepsiemMomy TOKy [: a = K [ IlIkanbl MarHMTOXJIEKTPUUYECKHUX
npuOOpPOB paBHOMEPHBIE.

B wusMeputenpHbIX MeXaHM3Max JJIEKTPOMATHUTHOW CHUCTEMbI, MPUMEHSEMBIX IS
U3MEpPEHU B ILEMAX [EPEMEHHOTO M TMOCTOSHHOIO TOKAa, BpALIAIOIUNA MOMEHT
00yCJIOBJIEH JIEWCTBHEM MATrHUTHOTO MOJISl U3MEPSEMOTO TOKa B HEMOJBUXKHOM KaTyIIKe
npudopa Ha MOJABMXKHBIN (PEpPPOMATHUTHBIN SIKOPh. YTOJ MOBOPOTA CTPEIKH O 3/1E€Ch
IPONOPLMOHANEH KBajpary Toka: o = K [°. Ilo3ToMy MIKaja 3JI€KTPOMATHUTHBIX
npuOOpOB OOBIYHO HEpaBHOMEpHAs, 4YTO SBJSIETCS HEAOCTAaTKOM JTHUX NPUOOPOB.
HauanbpHas yacTh MIKaJIbl HE UCTIONB3YETCS ISl U3MEPEHUH.

JIJis paKTUYECKOTO HMCIOJIb30BaHUA U3MEPUTEIHHOTO Mpubopa HEOOXOAUMO 3HATh €T
npeaen u3MepeHnii (HOMUHaJIbHOE 3HAUCHKE) U LIeHY JejeHus (IMOCTOSHHYI0) TTprubopa.
[Ipenen u3MmepeHuid - 3T0 HauOOJbIIEE 3HAUCHUE DJICKTPUUYECKOW BEIMYMHBI, KOTOPOE
MOKET OBbITh U3MEPEHO JAaHHBIM MPUOOPOM. ITO 3HAYEHHE OOBIYHO YKa3aHO Ha JUIEBON
ctopoHe npubopa. OguH M TOT Ke MNPUOOP MOXKET HMMETh HECKOJIBKO MPEeIoB
n3Mmepenuid. lleHol nmeneHust mpubOopa HA3BIBACTCS 3HAUYCHUE HU3MEPSIEMOUW BEITMYHHBI,
COOTBETCTBYIOLIleE  OJHOMY  JeJeHHI0  mKaidel  mpubopa. llena — nmenenus



38

nprubopaCaerkoonpenensieTcs: Kak OTHOIICHHWE TMpeaesia H3MEpeHUd ApoMK dYucity
neneunii mxaisl N:C = Agow/N.
Ha numeBoit cropoHe CTpENIOYHBIX MPUOOpa YKa3bIBAETCS KIACC TOYHOCTH, KOTOPBIN
OTpEeNeNIAeT MPUBEACHHYIO OTHOCHUTEIBHYIO MOTPEIIHOCTh mpudopa yup.
[IpuBeneHHas OTHOCUTEINIbHAS MMOTPEIIHOCTh MPUOOpa - TO BBIPAKEHHOE B MPOIIEHTaX
OTHOIIICHHE MaKCHMaJIbHOM JUTSE JTAHHOTO npubdopa a0COJIFOTHOM
MOTPpenTHOCTUA AKHOMUHATILHOMY 3HAYEHHIO TTproopa (peaeny u3MepeHuil) Avom. ymap =
1004A /Anom %
3Has KJIacC TOYHOCTU MPUOOpA, MOKHO OMPEACTUTHh a0COMIOTHYI0A AN OTHOCUTENHHYIO
MOrPEIIHOCTH HW3MEPEHUS Yu3M, a TAKXKE JICUCTBUTEIBHOE 3HAYCHHUE H3MEPSIEMOU
BEJIMYUHEI A1

AA = Yip AHOM/IOO,' Yusm = 100 AA/A; Ag =A £ AA.

HetpynHo cnenars BBIBOJ, YTO OTHOCHUTENbHAS MOTPEIIHOCTh M3MEPEHUsI TeM OoublIe,
yeM MEHbIIEe H3MepseMas BeJIUYMHA [0 CPABHEHHIO C HOMHUHAJIBHBIM 3HAauY€HHEM
npudopa. [losToMy *xenaTenbHO HE MOJB30BATHCA NMPU U3MEPEHHM HAdyalbHOW YaCThIO
IIKaJIbI CTPEJIOYHOTO TIprbdOpa.

Jlnis obecrieueHus: Majoil METOINYECKON MOTPEUTHOCTH U3MEPEHUsT HEOOXOAUMO, YTOOBI
COIIPOTHBIICHUE amIepMeTpa ObLIO 3HAYMTEIbHO MEHBIIE CONPOTUBIICHUS HArpy3KH, a
COIIPOTHBIIEHHE BOJIBTMETPA ObLIIO 3HAYUTEIHHO OOJIBIIE COMPOTUBICHUS HCCIETyEMOTO
y4acTka.

[Ipu npoBefieHNN U3MEPEHUH B MEKTPUUECKHX LEMSIX MIUPOKOe MPUMEHEHHE MOy YnIN
U poBbIE MYJIBTUMETPHl - KOMOMHUPOBAHHBIE HU(POBBIE U3MEPUTENbHBIE MPHOOPHI,
MO3BOJISIIOIIUE HM3MEPSATh MOCTOSHHOE M TEPEMEHHOE HaNpsyKEHUE, MOCTOSHHBIA U
NEPEMEHHBIN TOK, COMPOTUBIICHHUS, TPOBEPSATh TUOABI U TPAH3UCTOPHI. [ mpoBeaeHUS
KOHKPETHOTO M3MEPEHHUs HEOOXOJUMO YCTAaHOBUTH MEPEKIIOYaTEeIeM MpEeAroiaraeMblii
npeaen U3MEpeHUil u3MepseMol BETHYMHBI (TOK, HANpsHKEHHE, COIMPOTHBIEHHE) C
y4eToM ponxa Toka (MOCTOSIHHBIM uiu nepeMeHHbIN). [IpenctaBneHue pesynbrara
U3MEPEHUs] TMPOUCXOAUT Ha HHU(PPOBOM OTCYETHOM YCTPOWCTBE B BHJIE OOBIYHBIX
yAOOHBIX ISl CUMTHIBAHUS JECSITHUYHBIX uuncen. Haumbomblee pacmpocTpaHeHHE B
U(POBBIX OTCUETHBIX YCTPONUCTBAX MYIBTUMETPOB MOIYUUIU KUAKOKPUCTAILITHNIECKHE,
razopaspsHble U CBETOAMOIHBIE MHAMKATopbl. Ha mepenneil manenu takoro mpubopa
HAaXOQUTCSl  Mepekyrouatens (GYHKIMA W JMana3oHOB. JTOT  IMEPEKIIoYaTellb
UCTIONIBb3yeTCs KakK Ui BbIOOpa (QYHKUIMN M JKEJIaeMoro mpezaesa U3MEpPeHH, TaK U I
BBIKJIIOUEHUsT mpubopa. i mpoisieHust cpoka CiyObl MCTOYHMKA SJIEKTPONUTAHUS
npubopa mepeKiIoyareNb T0HKeH HaxoauTbes B nonokennn «OFF»Brex cimyyasx, koraa
npubOop HE UCTIOTIB3YETCS.

K OCHOBHBIM TEXHHYECKHM XapakTepUCTHKaM LU(GPOBBIX MPUOOPOB, KOTOpHIE
HEOOXOMMO YYUTHIBATH IPU BEIOOPE OTHOCATCS:
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-Mana3oH u3MepeHuil (00bIYHO TPUOOP UMEET HECKOJIBKO MO UANa30HOB);

-pazpemaronias CrocoOHOCTh, MOJl KOTOPOW YacTO TMOHUMAIOT 3HAYCHHE H3MepseMOn
BEJIMYMHBI, IPUXOSINEECS Ha SUHUILY TUCKPETHOCTH, TO €CTh OJMH KBaHT;,

-BXOJTHO€ COTPOTHUBIICHUE, XapaKTEPHU3ylIlee COOCTBEHHOE MOTpeOIeHne Mprudopom
SHEPTUU OT HCTOYHHKA U3MEPUTEIIBHON HH(POPMAIINY;

-TIOTPEIIHOCTh M3MEpPEHUsI, YacTo ompezensieMas Kak +(% OT CUMTHIBAEMBIX JaHHBIX +
KOJIMYECTBO SIUHUI] MJIJIIIETO pa3psia).

MynbsTUMETp YacTo uMeeT OarapeiiHoe nmutanue 9B, Mo3ToMy mepes UCIOIb30BaHUEM

npubopa HEOoOXOAMMO IPOBEPUTH OaTapero 3IJIEKTPONUTAHMS IyTEM BKJIIOUEHUS
npudopa. Ecnu Gatapes paspsbkeHa, TO Ha JUCIJIEE BOZHUKHET YCIOBHOE M300pa)KeHHe
Oarapeu. Mcnonb3yembie B CTeHAE «IJIEKTPOTEXHUKA» MYIBTUMETPHI MUTAIOTCA  OT
BBIIPSIMUTENBHOTO yCTPOWCTBA, BMOHTHUPOBAHHOIO B MOIYIb. /[l ucnosib3oBaHUs
npuOOpOB HEOOXOTUMO MOAKIIOUYUTH C THUIBHON CTOPOHBI KaOellb MUTaHUS K UCTOYHHUKY
nepemeHHoro HampsbkeHus 220 B. Ilepen npoBeaeHueM wu3MepeHus: HE0OXOIUMO
HepeKItoyareb IpeNeoB YCTAaHOBUTh Ha TpeOyeMbldl auamna3oH usMepeHuil. s
IPEJOTBPAIICHNS MOBPEXKACHUS CXEMbl NMPUOOpAa BXOAHBIE TOKM M HANPSIKEHUS HE
JOJDKHBI TIPEBBIIIATh YKa3aHHBIX BenuuuH. Ecau npeden uszmepaemozo moka unu
Hanpad)ceHus 3apanee HeuszeecmeH, cledyem YCMAHAGAUEAMb NEPEeKII0Uamend
npeoenoe Ha MAKCUMYM U 3amem nepeKIouams €20 6HU3 no mepe HeodX00uMocmu.
MynbTUMETpBI, UCHOJb3YEMbIE B JAHHOM CTEHJIE, MMEIT PEKHUM aABTOMATHYECKOIO
BbIOOpa moxaauana3zoHa usmepeHuil. C moMouip0 KHONMOYHOTO mnepekitouarens «R-H»
MOYKHO YCTaHABJIMBAaTh IO/IMANIa30H U3MEPEHUS BPYUHYIO.

JUia u3MepeHust Hanpsscenus MOAKIIOUATE OAMH 1yl K pazbemy COM, a npyroit - k
pazbemy «V/Q», ycTaHOBUTE NEpEKIItoYareb (PyHKINN B MOJOKEHUE « V) U ¢ TOMOIIIBIO
KHOIIOYHOI'O TEPEKIIIoYaTess yCTaHOBUTE pexuM uzMepeHus nocrosHHoro (DC) wmmm
nepemeHHoro (AC) HampsbkeHus. IlogcoenquHUTE KOHLBI IIYNOB K H3MEPSIEMOMY
UCTOYHUKY HamnpspkeHus. [Ipy HM3MEepeHHH NOCTOSHHOIO HAIPSKEHUS IOJIIPHOCTh
HalpsDKeHNUs Ha Juciuiee OyZleT COOTBETCTBOBATH IMOJIIPHOCTH HAINpPsDKEHUs Ha BTOPOM
hryne.

Jlia usmepeHust conpomugnenuii OAKIIOUUTE OUH 1T K pazbemy «COM», a BTopoi -
K pazpemy «V/Q», ycTaHOBHUTE Mepekirouaresnb (QyHKIUN Ha «Q» M IOACOEIUHUTE
KOHIIBI ITYTIOB K H3MEPSIEMOMY COIPOTUBIIEHUIO.

Korna mnemp pa3omkHyTa, Ha wuHAMKaTope OymeT unaunupoBatrbes «0.L». Ilepeo
u3MepeHuem COnpOMuGIEeHUIl 6 cxeme ybdeoumecs, UYmo cxema 00ecmouena u
6ce KOHOEHCamopbvl Pa3pA;ceHbl.
3.1.M3yueHnenacnopTHhIXXapaKTEPUCTUKCTPEIIOYHBIXIIEKTPOU3MEPUTENBHBIX TPUOOPOB.
JU1g 3TOrO0 BHHUMATENILHO PAaCCMOTPETH JIMLEBBIE MMAHEIN CTPEIOYHBIX aMIIEPMETPOB U
3aroyHuTh Tabm. 1.1.4.
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XapakTepuCTHKA 3JIEKTPOH3MEPHTENbHOro npubopa
Haumenosanue npubopa Amnepmetp | BoasT™erp Bartmetp

CucteMa H3MEPHTEILHOTO MEXaHH3Ma
[Ipenen n3mepenns
Ymucio nenenuii mKajibl

[leHa neneHns
MuHHMabHOE 3HaYeHHE H3MEPSIeMOi BeIHIHHEI

Knacc ToyHocTH

Honycrumas MaKCHMaJTbHAasI abcomoTHas
HOTPEeNIHOCTh
Pox Toka

HOPM&J‘IBHOG NOJIOXKCHHE HIKaJIbI
[Ipoune xapakTepHCTHKH

3. ITopsinok BbINOJHEHHUS PA0OTHI

3.2. IloctpouTts rpaduk 3aBUCUMOCTHA OTHOCUTEIHHOM MOTPEIIHOCTH U3MEPEHUS
OT U3MepPsSIeMOl BeMUMHbI pusm= f (Auzm) s npubopa, yKa3aHHOTO MpEernoaaBaTeieM.
Crenarp BBIBOJ O BEIMYMHE OTHOCHUTEJIBHOW MOTPEIIHOCTH U3MEPEHUS B HAYAJIbHOU U
KOHEYHOW YacCTH IIKaJIbl, O XapaKTepe U3MEHEHHUs MOTPEUTHOCTH BOJIb HIKaIbl TpUOopa.
3.3. O3HaKOMUTHCS C JIMIEBON MaHENIbIO MYJIbTUMETPA.
3.4IloarotoBUTh ~ MYNBTUMETP  JJISI  HW3MEPEHHS  NOCTOSIHHOTO  HAIpPSIKEHUSA.
Bxutounth anekTponuTaHue cTeHAa (aBromarudeckuil Beikiarodarenb QF  momyns
MUATAHUS1) U HCTOYHUK MOCTOSIHHOTO HampspKeHusl. M3MepuTh 3HAUYEHHS] BBIXOJHBIX
HanpsDKEHUM MOAYNsl NUTaHUs Ha KieMMmax «+5 B», «+12 B» um «12 B»
OTHOCHUTEIbHOOOIIEeH KiaeMMbl. PesynapTaThl u3MepeHuit 3aHectd B Tabm. 1.1.5.
BBIKITIOYMTEUCTOUHHK
MOCTOSTHHOTO HaITPSKEHUS.

Tabmuna 1.1.5

KnemMMer +5B |+12B |-12B [~12B |~220B
Usmepeno

3.5IloAroTOBUTh  MYJIBTUMETP  [JII  U3MEPEHUST  NEPEMEHHOIO  HaIpPSKEHUS.
BxiounTh HMCTOYHHMK MHUTAHUS W MYJIBTUMETPOM H3MEPUTh 3HAYEHUS BBIXOJHBIX
HaInpsHKEHU Ha KiiemMax «~12 B» u «~220 By.

Pesynbratel u3mepenuil 3aHect B Ta6a. 1.1.5. BBIKIIOUWTH HCTOUHUK Tpex(azHOTro
HaANPSHKEHUS.

3.6.IlonrotoBUTh ~ MYABTUMETP 11  HU3MEPEHHs]  CONPOTHUBICHUN  PE3UCTOPOB.
N3mepuTh 3HAYEHUsT COMPOTUBICHUM PE3UCTOPOB, YKAa3aHHBIX MPENOIABATEIIEM.

Pesynbrarel 3anectu B Tabmn. 1.1.6.
Tabnuna 1.1.6
Pesucrop R1 R2 R3 R4
HoMuHanbHOe 3Ha4YeHHe conpoTHBIeHAs, OM 5 10 20 30
H3mepeno, Om
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Conepxanme or4era
Otuet no paboTe JOMHKEH COAEPIKATh:
a) HAMMEHOBaHUe PabOTHI U 11e1b PabOTHI;
0) TEXHUYECKHE JIaHHBIE U3MEPUTEIBLHBIX TPHUOOPOB;
B) rpa@uK  3aBUCUMOCTH  OTHOCUTEIBHOM  MOTPEIIHOCTH  U3MEPEHHIM
yusm= f (Auzm)
T) pe3yabTaThl U3MEPEHUI;
1) BBIBOJIBI TIO padoTe.

5. KoHTpOJIbHBIE BONIPOCHI
1.KakoB mpuHuun AeicTBUS NMpUOOPOB MArHUTOZIEKTPUUYECKOW U DIEKTPOMATHUTHOM
cucrtem?

2. Yto Takoe npeaes u3MepeHus?
3. Kak ompenensiercs 1ieHa aeineHus npubdopa?
4. Yto Takoe abCOIIOTHASI U OTHOCUTENbHAS MTOTPEIIHOCTH U3MEPEHUs?
5. Uto xapakTepu3yeT KJIacC TOUHOCTH mpudopa?
6. B xako#i yacTu mkansl npubopa U3MEepeHue TOUHee U MoveMy?
7. KakoBbI OCHOBHBIE JOCTOMHCTBA LIU(PPOBBIX U3MEPUTETHHBIX PUOOPOB?
Jlabopamopnasa paboma

TEMA: IMHEUHAS DJIEKTPUUECKAS LENIb IOCTOSIHHOI'O TOKA
1. Heab padoThbl
[TonyyeHne HaABBHIKOB COOPKM TIPOCTBIX JJIEKTPUUYECKUX Iened, BKIIOYEHHUS B
ANEKTPUUECKYIO IIeNb H3MEPUTENbHbIX MNpuOopoB. HayduThcs U3MEpPSITH TOKH U
HaMpspKeHusi, yoenutbcst B coOmojeHud 3akoHoB Oma u Kupxroda B nuHelHOH
AIEKTPUYECKON LIENH.
2. IHosicHeHus1 Kk padoTte
DJIEKTPUYECKAs] LEMb, COCTOSMIAs M3 JJIEMEHTOB, BOJIbTAMIIEPHBIE XapPaKTEPUCTUKU
KOTOPBIX SIBJIAKOTCA MPSMBIMH JIMHUSMH, HA3bIBACTCS IMHEMHOM AJEKTPUUECKOM LIETbIO,
a 3JIEMEHTBI, U3 KOTOPBIX COCTOMT LIETIb, - IMHEUHBIMU 3JIEMEHTAMHU.
CoeauHeHue B 3JEKTPUYECKOM €N, NMPU KOTOPOM YEpPE3 BCE AJIEMEHTHI MPOTEKAET
OIMH W TOT K€ TOK, HA3bIBAETCS IOCIEAOBATEIbHBIM COECIUHEHHEM. DKBHBAJIECHTHOE
CONPOTUBIIEHUE RIOCIEAOBATENIbHOM ILENM IOCTOSIHHOTO TOKAa pPAaBHO CyMMeE
COIPOTHUBJIEHUN OTJIEIBHBIX YYaCTKOB: R= R;+ R .
HanpsixeHue Ha OTIETbHOM y4acTKe B COOTBETCTBUM C 3aKOHOM OMa MpOonopLHOHaIbHO
COINPOTHUBJIEHUIO ATOrO yuactka: U; = IR;; U, =IR; .
Hanpsbxkenne UHa BXOJie TOCIEN0BATENBHOM LIEMU B COOTBETCTBUU CO BTOPBIM 3aKOHOM
Kupxroda paBHO cymMe HanpsKeHU Ha OTAEIbHBIX YYacTKaX:
U=U 1+U 2.
[Ipu mapannenbHOM COEIMHEHUH ABYX WM HECKOJBKHUX 3JIEMEHTOB HAIPSKEHUE HA HUX
OJIHO M TOXE, TaK KaK BBIBOJBI 3THX 3JIEMEHTOB MOJKIIOYEHBI K OJJHUM U TEM XK€ y3JIaM.
TokM B OTAENBHBIX 3JIEMEHTaX OomnpeensatoTces mno 3akony Oma: I; = U/R;; I, = U/R; .



42

B cootBercTBUM ¢ mepBbiM 3akoHOM Kupxroda Tok / B Hepa3BETBIECHHOW YacTH LIEMHU
pPaBEH CyMMe€ TOKOB BCEX MapajuIeNIbHbIX BeTBeW: [ = [;+ I,

[TpoBOIMMOCTE MapajuIeIbHOTO COEAMHEHHUS] PaBHA CyMME MPOBOJAMMOCTEN OTAEIbHBIX
yuacTkoB: I/R= 1/R; +1/R; .

3. Ilopsiaok BbINOJHEHUS PA0OTHI

3.1. O3HakOMHTBCS C JTAOOPATOPHOM YCTAHOBKOW (MOIYJIb
NUTaHUs, MOAYJb PpE3UCTOPOB, MOIYJIb H3MEPUTEIbHBIM,
MOZYJIb MYJIbTUMETPOB) U coOpaTh JIMHEWHYIO
ANEKTPUYECKYIO LEMb C MOCIEI0BATENbHBIM COEIUHEHUEM
PE3UCTOPOB (puc. 1.2.1).
YcraHoBUTH 3a/1aHHbBIC MPENOJAaBaTEIEM 3HAUCHUS
conpotusnieHuii pesuctopoB Rl, R2. Tlpeacrasuts cxemy s
MIPOBEPKH MPETOJABATEIIO.

3.2. BxiiouuTh 53JEKTPONUTAHUE CTEHJA (aBTOMATHUYECKHA
BbiKTIOUaTenb QF1 Moaynsa mutaHus W BBIKIOYaTeNnb SA2
3TOro ke MoxAyis). W3mepurb TOK B LENH, BEIHYHHY Puc. 1.2.1
HaIpsDKEHUS IUTAHKS U HaNpsbKeHHs Ha pesuctopax R1 u R2

B CXEME C I[OCJIENI0BaTeIbHbIM coequHeHneM pe3uctopoB R1 um R2. Pesynbratsl
W3MepeHuii 3aHecT B Tabm. 1.2.1. BeIKITItounTh MUTaHNKE.

3.3. CobpaTp JHMHEHHYIO 1IN CO CMEIIAHHBIM COEIUHEHHEM
pesuctopoB (puc. 1.2.2). VcraHoBUTH 3aJaHHBIE 3HAYEHUS
pesuctopoB Rl, R2 u R3. Bximtouuth nutaHue u H3MEPUTH
HalpsDKEHUsT M TOKM Ha BCEX YYaCTKax LENH, MOIIHOCTb,
noTpebisiemyo 1enbio. Pe3ynbrarel 3anectu B Tabdi. 1.2.1.

3.5. BBIKIIOYATE HMCTOYHHMK  DJIEKTPONUTAHUS, H
UCIIOJIB3YSI MYJIbTUMETP B pexume U3MEPEHHUS
COMPOTUBIIEHUSI M3MEPUTh 3HaueHus comportuBieHuil Rl, R2
u R3. Pesynbratel u3mMepenuii 3anect B Tadi. 1.2.2.

3.6. Hcnone3yst 3akoH OMa, BBIYHCIHTH 3HAYCHUS
conpotusneHuii Rl, R2 u R3, 3HaueHuss KOoTOpbIX 3aHECTH B
Tabn. 1.2.2.

3.7. [IpoBepuTh BBIMOJHEHUE OanaHCa MOITHOCTEH.
Crenatp BBIBOABI O BBIIOJIHEHUWUM |-TO W 2-TO 3aKOHOB
Kupxrodpa u o npumeneHuu 3akona Oma B JMHEWHOW LU
MIOCTOSIHHOT'O TOKA.

+ =12B -9©

Puc. 1.2.2
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Tabmnua 1.2.1

[TocneoBateIbHOE COEAUHEHHE CmemanHoe coeHHEHHE
U1, U2, 11, 12, ul, | U2, | U3, | 11, 12, 3, [P,
B B A A B B B A A A |Br

=

(o]

Tab6mmua 1.2.2
W3mepeno ommeTpoM Bhryncnero
R1, Om
R2, OM
R3, Om

4. Conepxanue oT4eTa

Otuet no padoTe A0HKEH COAEPKATD:

a) HAMMEHOBaHWE Pa0OTHI U 11€JIb PabOTHI;

0) TEXHUYECKUE JIaHHbIC U3MEPUTEIBLHBIX PHUOOPOB;

B) CXEMbI HKCIIEPUMEHTOB U TAOIHIIbI OTYYEHHBIX SKCIIEPUMEHTAIbHbBIX TAHHBIX;

I') pe3yJIbTaThl paCYETOB;

1) BBIBOJIBI 11O paboTe.

5. KoHTpobHBIE BONPOCHI

L.YUTO Takoe «JIMHEIHBII 3JIEMEHT» B JJIIEKTPUUECKON 11enu?

2. [IpuBecTr mpuUMEpPHI TMHENHBIX AIEMEHTOB 3JIEKTPUUECKUX LIETIEH.

3.Ha ocHOBaHMM Kakoro 3akoHa MO TMOKAa3aHUSM aMIlepMETpa U BOJBTMETPAMOMKHO
ONpEACIUTh BEJIMYMHY COMPOTUBJICHHUS YYacTKa OSJIEKTPUUYECKONW HEMUIOCTOSHHOTO
TOKa?

4B kakux eIUHUIIAX U3MEPSIOTCS CUjla TOKA, HAIIPSKEHUE U CONPOTUBJICHUE?
S5.Hapucyiite cxeMbl [ UM3MEpEHUs METOAOM aMIepMerpa M BOJbTMETpa
OOJBIIMX U MAJIBIX AJIEKTPUUECKUX COMPOTUBIICHUN.

6,11 uccienyeMbIx DIIEKTPUUECKUX LeNel 3amuIliMTe YpaBHEHUS [0 3aKOHAM
Kupxroda.

IHPAKTHYECKASPABOTA
TEMA: PACUET MATHUTHOM LENIN

[lenb pabOTHI: MOMYYUTh HABBIKUA PEIICHUS MPSIMON 3aJayM pacueTa Hepa3BETBICHHOMN
MarHUTHOM LIEHU; YCTaHOBUTH 3aBUCUMOCTH CHJIBI TOKa B KaTyIIKe, HEOOXOJUMOTO IS
CO3JIaHMs 3aJaHHOM NOJBEMHOM CWJIBI JJIEKTPOMArHuTa, OT BEIMYUHBI BO3AYLIHOTO
3a3opa.

Copeprkanue paboThI

MarsuTonpoBo/ JIEKTPOMarHuTa (CM pUC) BBIIIOJIHEH U3 AJEKTPOTEXHUYECKOMN CTalH,
COCTOMT U3 cepAcuHuKa qnuHouL 1 skops aimHOM L2 M ABYX BO3AYIIHBIX3a30pOBLOI U
Lo2. ]InvHbl y4aCTKOB MarHMTOINPOBO/IA JAHbI IO CpeIHEN MarHuTHOW nuHuu. [llupuna
y4acTKOB MarHutonpoBojaal m a2, tommuuHa b. Yucno BUTKOB OOMOTKH W, TOK B
oOMoTke 1. MarHuTHblii TOTOK B MarHuTHoW menu @. Cuna NPUTSDKEHUS SKOPS
(mogwemHas cuia snexktpomaramuta) E. Ha ocHOBE HMCXOMHBIX NaHHBIX (CM. TaOIlL.)
OTpeAeNuTh MoK I B KaTylIke, HEOOXOAUMBIN AJIs CO3AaHUS 3aJaHHOM MOAbEMHOM CHUJIIBI
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AJIEKTPOMArHuTa.
f,%apuaﬂ'rlsl Ly; oM L;,w{":;:_ ay, CM | aa, L:M'i# b, oM
1,11.21 | 180 | 60 4 6.3 8§
[ 2,12,22 | 200 | 70 3T e
3,13.23 | 20 | 70 5 xS-1 40
| 4,14,24 | 240 | %0 5 $::[:8
$15,25 1 260 | 20 | 6 5 5
6, 16,26 | 280 | &0 3 Bt} il
7,17.27 | 200 | 60 EREE PR
8 1828 | 160 | 50 5 $::l &8
9.19,29 | 140 | 30 4 iy
10,20,30 | 150 | 50 6 el 7
L8 __129%.] % HERDR

[Topsimok BBITTOTHEHUS paOOTHI
1. Pa30uTh MarHUTHYIO 1I€Th Ha YYaCTKU, KKl M3 KOTOPBIX TOJKEH UMETh

1o BCel JUTUHE OJIMHAKOBOE CEUCHHE
U OJIMHAKOBBIA Matepuai. Paccuurarh IIMHY U c€YEHUE YYACTKOB MATHUTHOM 1IEMH.

2. Tlonb3ysice QopMysiol MNOABEMHON CHJIBI AJIEKTPOMArHUTa, OMNPENETUTh
HEOOXOAUMYIO MarHUTHYIO UHAYKIUIOB,
B CE€pJICUHUKE U MAarHUTHBIN OTOK B 33J]JaHHOM MarHUTHOM IIEH.

2.1. MarauTHbIi MOTOK B 3aJlaHHOM MarHuTHOM 1ienu: @ = B1XS1

MaruuTtHas uHAYKIUA B sikope: B2 =d/S2

B Bo3ymHOM 3a3ope BO = B1,

3. HanmpspkeHHOCTh MAarHUTHOTO TTOJIS JIJISI BCEX yYaCTKOB IIEIIH.

3.1. B Bo3mymHOM 3a30pe onpenenuts o Gopmyne: HO = BO/u0

3.2. Ins axops ¥ CepACYHHUKA HAMPSHKEHHOCTh HAWTH TI0 KPUBOW HAMarHUYWBAHUS

AIIEKTPOTEXHUIECKOM cTanu (cm.
MIPUIIOKEHUE)

4. Tlonmp3ysiCh 3aKOHOM IIOJHOTO TOKa OIPEACTUTh HAMAarHMYWBAIOIIYIO CHITY
KaTyIIKH.

[To HamarHWYMBAIOIICH CHJIe ISl 3aJaHHOTO YMCJIa BUTKOB KATYIIKH OMPEACIUTH
CUITY TOKa B KaTyIlKe,

HEOOXOIMMYIO JIJI CO3aHUs 3aJaHHOM TTOTbEMHOM CUJIBI DJIEKTPOMAarHUTa.
OTIOJHUTENbHOE 3a aHue. OmnpenenuTh TOK B KaTyIIKe, HEOOXOIUMBIN s
yAepKaHUs SIKOPST B MPUTSAHYTOM
COCTOSIHUU C TOM ke cujioi, 1.e. ipu Lol = Lo2 = O, caenaTh BbIBOJ.
BriBoj. ITosscHUTB, YTO TaKO€ HAMArHWYMBAIOIIAs CHJIa, OT YETro OHA 3aBHUCHUT.
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Ilpakmuueckas paboma
TEMA: HEPA3BETBJIEHHAS 3JIEKTPUYECKAS LEITb
MNEPEMEHHOI'O TOKA

1. Heab padorbi
[TpnoGperenne HaBBIKOB COOPKU MPOCTHIX SJCKTPUUECKUX ENeil, N3MEpeHne
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HalpsDKEHUM HAa OTACNBHBIX YYacTKax LEeNd, H3Yy4YeHUE CBOMCTB LENed IIpU
IIOCJIEA0BATEIBHOM COCIMHEHNN AKTUBHBIX M PEAKTUBHBIX 3JIEMEHTOB, 3HAKOMCTBO C
SIBJICHUEM PE30HAHCA HAIPSDHKEHUM, IOCTPOEHNE BEKTOPHBIX IUAarpaMM.

2. IlosicHeHus Kk padorte

DnekTpuyeckas  Lelb  CHHYCOMJAJIBHOTO  INEPEMEHHOr0  TOKa  C
MOCJIEA0BATEIbHBIM COEIMHEHUEM pE3UCTOpPA C AKTUBHBIM CONPOTHUBJICHUEM R,
peanbHOM KATYIIKM WHIAYKTUBHOCTH C TIOJHBIM CONPOTHBIEHUEM Zx (RxkXk) u
KOHJIEHCATOpa C €MKOCTHbIM compoTuBieHueM Xc(puc. 1.4.1) onuceiBaeTcs
ypaBHEHUEM, 3alMCaHHBIM [0 BTOpoMy 3akoHy Kupxroda s MrHOBEHHBIX
3HAYEHUI HANpPSHKEHUN HA OTUX DJIEMEHTAX:

ug + uyx + uc = u(t)

WIM B TEOMETpUYEeCKONM QopMe i BEKTOPOB JEHCTBYIOIIMX 3HAYEHHHM HTHUX
HANPSKEHU N

UR+ UK+ U('= U.

[lociienHee COOTHOHIEHWE TOBOPUT O TOM, YTO BEKTOpP JCHCTBYIOILIETO
3HAYEHUS HAIPSKEHUS, IPUIIOKEHHOTO K TAKOM LEMU, pABEH TEOMETPUUECKOM CYMME
BEKTOPOB HANPSIKEHUM Ha OTJEIbHBIX €€ yuacTkax (puc. 1.4.2).

Puc.1.4.1
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W3 ananu3a BEKTOPHOM AUArPAMMBI I TAKOM LIENHU CIEAYET, YTO BEINYNHA
BXOOAHOI'O HaHpH)KeHI/IH - o -
U= UgtUse)” + (Ui—Uc)’ = IR+IRY)’ + (IX,~IXc)” =IVR +R)” + (X -Xc)’,
rac URK, ULK- COOTBETCTBEHHO AaKTWBHAd H pPE€aKTHBHAsA COCTaBJIAIOIINEC
HallpsDKEHUST Ha KaTymke, Rk, X, - aKTMBHOE W PEAKTUBHOE WHIYKTHUBHOE

COHpOTI/IBJIeHI/Ie KaTYI]_IKI/I I/IHI[YKTI/IBHOCTI/I.

CJ'ICI[OBaTeJ'IBHO, HeﬁCTBYIOHlee 3HAYEHUE TOKA B JTOM oOeIiM Ha OCHOBAHHUH
3akoHa OMa MOYKHO OIIPEIENINTh KaK
I=U/Z=U/VR+R)* + (X; — X0\,

20¢ Z= YR +Ry)’ + (X, — X =Y(R +Rg)’ + (ol — 1/aC)*

e C TOCIENOBATEIbHBIM  COCIMHEHUEM PpPE3UCTOpa, pEATbHOW  KaTyIIKU
WHJIYKTUBHOCTH U KOHJEHCATOpa, KOTOPOE JIETKO OMPENENseTCs] U3 MHOTOYTOJIbHHKA
conpotusnenui (puc. 1.4.3).

Yron caBura (a3 Mexay BXOIHBIM CHHYCOWIAIBHBIM HampsbkeHueM Un
NOTPEOISIEMBIM TAKOW IETHIO0 TOKOM / OTIPEACIISIETCS U3 TPEYTOJIbHUKA CONPOTHBIICHHM

tgp= (wL - 1/wC) /(R + RK).

Ecmn wl>1/oCu yronp>0O, Bcs 1ienb BeAeT ce0s Kak Ielb C aKTUBHBIM
CONPOTHUBJIEHUEM U UACATbHON MHAYKTUBHOCTBIO. ['OBOPAT, UTO B 3TOM cllydae ILeMb
HOCUT aKTUBHO-UHYKTUBHBIN XapaKkTep.

Ecmm wl< I/oCu yron ¢ < 0, Bcs 1enb BeAeT ceds Kak IeNb ¢ aKTUBHBIM
CONPOTHUBJIEHUEM U €MKOCThbIO. ['OBOpSIT, UTO B 3TOM Cjydae IE€Mb HOCUT AKTHUBHO-
€MKOCTHOU XapakTep.

Ecnu B nienu peakTuBHOE CONMPOTHBICHUS paBHbI (0wl = 1/wC), To yroa ¢ = 0.
[Ipu 3TOM peakTUBHAs COCTABJSIONIAS HANPSIKEHUS HAa UHIYKTUBHOCTU U HAIPSIKEHUE
Ha KOHJIEHCATOpEe TOJIHOCTBhIO ceOsi KoMmieHcupyroT. Llemb Bemer cebsi, kak OyaATo
PEaKTUBHBIC COMPOTUBIICHHS B HEH OTCYTCTBYIOT M TOK JOCTUraeT HauOOJIbIIEro
3HAYEHHUs, IIOCKOJbKY TOK OTpPaHUYUBACTCS TOJIBKO JKBUBAJEHTHBIM aKTHBHBIM
COIIPOTHUBJICHUEM IIETTH

R> = R+RK

DTO 03HAYAET, UTO B IIETIH UMEET MECTO PE30OHAHC,
Ha3bIBAEMBIM B IAHHOM CIIy4ae pe30HaHCcoOM Hanpsdxcenut. Pe30HaHC HaNpsKeHUN
MOYHO TOJIYYUTh TU00 U3MEHEHHUEM YacTOThl MCTOYHUKA MUTAHUA, JUOO0 IMOI00pOM
3HaueHns BeluuuHbIC= I/w L, THe  wy = \I/LC- pE30HAHCHAs YacToTa LEMH.

3. Ilopsiaok BbINOJHEHUS PA0OTHI
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3.1. O3HakoMUThCS ¢ J1a0OPAaTOPHON YCTAHOBKOW (MOAYJIb MUTAHUS, MOAYIb
pPE3UCTOPOB, MOAYJIb PEAKTUBHBIX JJIEMEHTOB, MOJAYJIb MYJIBTUMETPOB, MOIYJb
amMIepMeTpOB MEPEMEHHOT0 TOKa, BATTMETD).

3.2. CoOpath anekTpuueckyto menb (puc. 1.4.4), ycTaHOBUB 3aJaHHBIC
[penogaBaTejieM 3HA4YCHUH L
CONPOTUBIICHUSI PE3ZUCTOPA U EMKOCTH

xoHzaeHcaropa. IloaknrounTs coOpaHHYIO g ey
nenb K HCTOYHMKY nuTaHusa ~12 B : I! T
(MOys b TUTAHMUS). : Re |
3.3. IlopcoeavHUTH ~12 B i « | @

apajIeIbHO KOHJIEHCATOPY | !

JOTIOJTHATEBHBIH r [ v
IPOBOJIHMK (MCKJIFOYMB ITUM C !_ _I:K_ J
KOHJIeHcaTop u3 uenu). [IpenbsaBuTh

CXEMY JIJISl MPOBEPKU MPENOAaBATEIO.
Puc. 1.4.4.

3.4. BxirounTh MUTAHUE CTEHIA U
MIPOM3BECTH U3MEPEHUS YKa3aHHBIX B TAOJIHUIIE BETUYUH B IETH C MOCIEI0BATEIHLHBIM

coeauHeHneM pesucropa R n katymkn Zy.
[lepen u3MepeHMEM HAIPSHKEHUsI IIEPEBECTH MYJIBTUMETP B PEXKHM H3MEPEHHUS

NIEPEMEHHOTO HanpsbkeHusl. Pe3ynbraTel u3Mepenuii 3anectu B Ta01. 1.4.1.
Tab6muma 1.4.1

Cxema U,B LA Ur,B Ug, B Uc,B P, BT
zZR | | | | |

RXe | | 1 | ——

R, ZK, X01
R, ZK, XCZ
R, ZK, XC3

3.5. BBIKIIOYUTH AJEKTPONUTAHUE, MOJCOCAUHUTHh MapajlieJbHO KaTyIIKe
JOTIOJTHUTENbHBIA MPOBOJAHUK (MCKIIFOUMB 3TUM KaTylIKy W3 1enu). [lpenbsaButs cxemy
JUTsl POBEPKHU MPEINOIaBaTelNo.

3.6. BKIIIOUUTh UCTOYHUK 3JIEKTPONUTAHUS U MIPOU3BECTH U3MEPEHUST YKA3aHHBIX
B TaOnuIle BEIWYWH JJIS LEMHA C TOCJIEIOBATEIbHBIM COCIUHEHHEM pe3ucTtopa R m
KoHJeHcaTopa Xc. Pesymbrarthl m3MepeHuit 3anectm B Tabn. 1.4.1. Beikmountsb
AJIEKTPOIUTAaHUE, yOpaTh JOTOTHUTEIBHBINA TPOBOTHUK.

377. B nenm c mnocineqoBaTEIbHbBIM COEAMHEHUEM PE3UCTOpPA, KATYLIKU H
KOHJIEHCAaTOpa U3MEHSISl BEJIMUMHY €MKOCTH KOHJIEHCATOpa C MOMOILBI0 MEePEKIII0YaTest
SA1 Monynst peakTUBHBIX 3JIEMEHTOB, IOOMTHCSI HAUOOJBIIET0 MOKA3aHUS aMIEpPMETpa,
T.. OOECHEeYUTh COCTOSIHME IIenu OJIM3KOE K PE30HaHCYy HampsikeHui. PesynbTaTh
u3MepeHuii 3aHectu B Tabi. 1.4.1.

3.8. VYmenbmas ¥ yBeIMUYMBas BEIWYMHY €MKOCTH KOHJeHcaTopa (OT
PE30HAHCHOT'O 3HAYEHHMSI) MPOBECTH U3MEPEHUS YKA3aHHBIX B TAOJIUIE BEIUUMH JIJISl ABYX
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coctosiHuil nenu. Pe3ynbrarel nu3mepenuit 3anectu B 1a0m. 1.4.1.
3.9. Jlns nenu ¢ nocieoBaTeNbHbBIM COETMHEHUEM TpeX AeMeHToB (R, ZK, C)
10 pe3yJbTaTaM U3MEPEHUI ONPENETUTh NOJHYIO0 MOIIHOCTD LENH SU OTAEIbHBIX

y4acTKoB SR, Sk, ScPe3ynbpraTsl 3anectu B Ta01. 1.4.2.
Tabmuua 1.4.2

S, ISR, |Sk, |Sc, |PR, [Pk, |Pc, |Qk, |Qc, [R, |X, |Z,
BA |BA |[BA |BA [Br [Br |[Br |[BAp [BAp |Oom |[OM |OwMm

3.10. VYyuTeiBasgs 3HAaUYCHHUS  TApaMETPOB  KATYIIKHU, T[OJy4YCHHBIE B
MIPEIIECTBYIONICH JabopatopHOll paldoTe, OmNpeaeauTh AaKTHUBHbIE W PEaKTUBHbBIC
MOIITHOCTH OTJEJIbHBIX YYacCTKOB, a TaKXe IIOJIHOE, AaKTUBHOE M PEaKTHUBHOE
CONPOTHBJIEHUE BCE 11enu Jy1s onbiTaR, Zx, Xc,. Pe3ynbrarsl 3anectu B T1abi. 1.4.2.

3.11. IIpoBepuTh OamaHC aKTUBHBIX MOIITHOCTEH B IIETIH.

3.12. Tlo pe3ynbpTaTaM U3MEpEeHU MOCTPOUTh I 1enu R, Zx, Xcy( Tabn. 1.4.1.) B
MaciTade BEKTOPHYIO Juarpammy.

3.13. Cpenate BbIBOA O mpuMeHeHuH 2-ro 3akoHa Kupxrodpa B memsx
MEPEMEHHOTO TOKa.

4. Copep:xxaHue oT4eTa

Otuet no paboTe JOMKEH COACPKATh:

a) HaMMEHOBaHKE Pa0OTHI U LIETb PabOTHI;

0) cxeMy HCCIeAyeMO LIeTu;

B) TaOJIMILIBI C PE3yJIbTaTaMH ONBITOB U BBIYMCIICHHIA;
I') pac4eTHbIE COOTHOIICHUS;

1) BEKTOPHBIE AUATPAMMBI;

€) BBIBO/JIBI IO padoTe.

5.  KoHTpoubHBIE BONPOCHI

1. Uto Takoe AKTUBHas, pCaKTHUBHAA U IMOJHAasA MOIIHOCTH B LICIIHU IICPEMEHHOTI'O

TOKa?

2. Kakast B3auMOCBSI3b MEX/1y IIOJIHOM, AKTUBHOM U PEAKTUBHON MOILHOCTSMHU?

3. Uto Takoe «k03(pHULIHUEHT MOLTHOCTHY?

4. Kak BBIYUCIHUTH IOJHOE CONPOTUBJIEHUE KATYIIKH, €CIU H3BECTHBI €€
aKTUBHOE COMPOTUBIIEHNE, UHAYKTUBHOCTb M YaCTOTAa CETH?

5. Kak BBUHMCIUTH MOJHOE CONPOTUBIEHUE LENH C MOCIEAOBATEIbHBIM
COEMHEHUEM PE3UCTOPa, PEAIbHOW KaTYIIIKW U KOHJIeHcaTopa?

6. OT 4ero 3aBUCHUT yroJ caBura (a3 Mexy HalpsHKeHHEM U TOKOM Ha y4acTKe
AIIEKTPUYECKON LIETIH TEPEMEHHOTO TOKa?

7. UTO TaKO€ «TPEyroJbHUK COITPOTHUBIICHUID)?

8. UeMy paBHBI pEAaKTUBHOE CONPOTHUBIICHUE LIENU U PEAKTHUBHAS MOILHOCTb LIETIH

Mpy pe30HaHce?
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Ilpakmuueckaa paboma
TEMA: PASBETBJIEHHAS LEIIb IEPEMEHHOI'O TOKA

1. Leanb padoTsl
O3HaKOMUTBCSI C OCOOEHHOCTSAMHU MapaIeTbHOTO COSAMHEHNUS aKTUBHBIX U PEAKTHUBHBIX
AJIEMEHTOB B IENM IEPEMEHHOTO TOKA, SIBJIEHUEM pE30HAHCA TOKOB, IOBBIIICHHEM
ko3 uieHTa MOIIHOCTH, MpUMEeHeHHeM 1-To 3akoHa Kupxroda B 1ensx nepeMeHHOro
TOKaA.
2. IlosicHeHus Kk padoTte
Ilpu  mapamtenbHOM — COCAMHEHMM — SIEMEHTOB I B
NOJIy4aroT pa3BeTBiIeHHYI0 wnenb (puc. 1.5.1). Ilpu
HapaieIbHOM ki R Y
COEIMHEHUHM >3JIEMEHTOB TOKU B OTIEIbHBIX BETBSX,

I
R |
3aBUCAT TOJIBKO OT HANPSHKEHUs HCTOYHUKA UTAHUS U [J | Z | : IR T C
IIOJIHOTO COIIPOTUBIICHUS KaX1ou BeTBU. lIpm 3TOM L3Ik i 1
TOK B BETBU C PE3UCTOPOM [pcoBnamaer no dase ¢ | ! i |
HANPSUKEHNEM HCTOYHHKA, TOK B BETBU C KATYIIKOH /K e |

oTcTaeT mo (asze OT HANMPSHKEHUS MCTOYHUKA TTUTAHUS
Ha yroji ¢, 3aBUCAILIMNA OT aKTUBHOTO U PEAKTHUBHOIO
CONIPOTHUBJIEHUSI PEABHOW KATYIIKUM MHIYKTUBHOCTU. TOK B BETBU C KOHJEHCATOPOM Ic
omnepekaeT HampshDKeHHe HMCTOouHWMKa muTaHus Ha 90° (puc. 1.5.2). B coorBeTcTBUM €
nepBbIM 3akoHOM Kupxroda obmuii Tok /, moTpediseMblii Takol IENbI0 OT UCTOYHUKA
MATAHUS, ONIPENIEIAECTCS TEOMETPUUECKON CYyMMOM TOKOB OTAEIbHBIX BETBEH:

I=Ir +Ix+1Ic

['eomeTpryecKoe MOCTPOEHUE ISl ONMPEACIICHHS BETUYUHBI 4
u (a3el oOmiero Toka mpencraBieHo Ha puc. 1.5.2, rae U
0003HaYeHO
IK4, 14 - axTHBHBIE COCTABISIONIME TOKAa B BETBH C I I
KaTYIIKON M OOIIEeTO TOKa; >t
IKP, IP - peakTHBHBIC COCTABJISIONIME TOKA B BETBU C I |
KaTyIIKOW U 00IIEro ToKa.

[Iox akTMBHOW COCTaBJISIONIEM TOKA MOHUMAIOT YCIOBHYIO
COCTaBJISIIOLIYIO0 ATOTO TOKa, coBmafarouryro mo ¢aze c | I
NPUJIOKEHHBIM K JTOMY Y4YacTKy HampspkeHueM. llox P [
PEaKTUBHOM COCTABJISIIOIIEH TOKa - COCTAaBIIAIOLIYIO, KA
pacnoyioxkeHHyro noa 90° K NpuiIoKEeHHOMY HAMPSKEHUIO.
Crnenyer TIOMHHTBb, YTO aKMUGHAs U  peakmueHas Ixp
cocmasadiowue moxa — 9MO YCI08Hble BeIUYUNbl, HE Prc. 1.5.2
uMmerone (U3NYECKOTO CMBICIAa B IOCIEI0BATEIbHOM

CXEME 3aMEILEHUS.

W3 BeKTOpHOM AMAarpaMMBbl CIIE€IYET, UTO BEIMYMHA OOILIEro ToKa

=LA+

JlaHHast BEKTOpHasi OUarpaMMa IOCTPO€HA B MPEANOJIONKEHUU, UYTO EMKOCTHOM TOK
[coKa3asics MEHpIIE PEaKTUBHOM MHIYKTMBHOM COCTAaBISIOIIEH TOKA B KAaTyIIKE [gp.
[ToaTomMy o0mmii TOK OoTcTaeT mo ¢asze OoT HampspKeHus. Takas Ilenmb HOCUT aKTHBHO-

A 4
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UHAYKTUBHBIN xapaktep. Eciu Obl eMKOCTHOM TOK Ic Obl1 OoJbllle pPEeaKTHUBHOM
WHAYKTUBHOM COCTaBJISIONICH TOKA B KaTylIKe [xp, TO TOK, MOTPEOIIEMBIi LIETIBIO U3 CETU
orepexan no (ase MpUIOKEHHOE HAMPSHKEHHE M Ielb HOocuia Obl aKTHBHO-€MKOCTHOM
Xapaxrep.

[Ippu paBeHCTBE pEAKTUBHOM HHIYKTHBHOM COCTABILIOLIEM TOKAa B  KaTyLIKe
IxpMEMKOCTHOIO TOKa [c BEKTOp OOIIero TOKa coBHazaeT Mo (ase ¢ BEKTOPOM
IPWIOKEHHOTO HANpPsDKEHMS, a €ro BeIMYMHA OIPEACIAeTCS TOJIbKO AKTHMBHBIMU
COCTAaBJISIFOIIMMU TOKOB /A= IR + IRA. Ilpum 3TOM B .

LIENIM HACTYIIAET SIBJICHUE PE30HAHCA TOKOB, TaK KaK O—J% @__

LIellb, COJEpKAlllasi PEaKTUBHBIC DJIEMEHTHI, BEICT
cedsfT Kak  Lenb € YUCTO  AKTUBHBIM
conporuBieHueM. [Ipu pe3oHaHCEe TOKOB TOKM B o
BETBSIX C PEAKTUBHBIMU JJIEMEHTAMH MOTYT l
3HAYUTENHHO ITIPEBBIIATH TOK, MOTpebnsemslii ot ~ 28
VCTOYHHKA MTUTAHUS.

3. ITopsinok BbINOJIHEHUS Pa0OTHI & g ——[
3.1. O3HakOMUTBCS € J1aOOpPaTOPHOM Lx
YCTaHOBKOM (MoyJb NUTaHUA, MOZYJIb o— §
PE3UCTOPOB, MOIYJIb PEAKTUBHBIX JJIEMEHTOB,

MOJTyJIb aMIIEPMETPOB IEPEMEHHOIO TOKA, HACTOJIbHBINA BATTMETD).

3.2. Cobpath AJIEKTPUYECKYIO eI c
napajuleIbHbIM COEAMHEHHEM pPE3UCTOpa, KaTYIIKH, YCTAaHOBUB IPU 3TOM 33JaHHBIC
IpernojaBaTeieM 3HaueHUsl COMPOTUBIIEHUSI pe3ucTopa. BritoueHue oT/enbHBIX BETBEM
OCYIIECTBIISITh C MOMOIIBIO COOTBETCTBYIOIIMX MPOBOJHUKOB. CXeMy MpEIbIBUTH s
MPOBEPKHU

MIPETO1aBaTEeIIO.
Tabnmia

Cxema |U/,B |ILA IR, A |Ic,A |Ix, A |P,Bt |S,BA|Q, cosp |
Bap

R, Zk,

R, Zk

Cl

R, Zx

C2

(pe3ona

HC)

R, Zk

C3

3.5. BxuitouuB anexkrponuranue (apromat QF Moaysst MUTaHUS) UCCIIEN0BAaTh LEMb.
JUIst 5TOTO M3MEPUTh HAIPSDKEHUE HA BXOJE LENH, aKTUBHYK) MOIIHOCTH LIENH, TOKU B
BETBAX U TOK, HOTPEOISEMBI OT UCTOYHUKA MUTAaHUS. Pe3ynbTaThl u3MepeHuil 3aHECTH B
tabnuiy. MccnenoBaTh BIMSIHHE €MKOCTH, BKJIIOYEHHOW NapajuieIbHO WHIYKTHUBHOU
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KaTylIKe, Ha BEJIMYMHY TMOTPEOISIEMOT0 OT WMCTOYHWKA TNWUTaHUS Toka. [l 3Toro
NOAKIIOUNUTH MapaJyiebHO KaTylike KoHjaeHcaTop C. YCTaHOBUTH TaKoe 3HAYEHUE
€MKOCTH, TPU KOTOPOM OT HCTOYHHKA TOTPEONISICTCS] MHUHUMAIBHBIA TOK (pE30HaHC
TOKOB). M3MepuTh IpH 3TOM TOKH B BETBSIX U TOK, OTPEOIsIeMbIil U3 ceTH. Pe3ynbrarh
3aHecTH B TaOiwmily. MI3MEHUTh 3HAUE€HHWE €MKOCTH KOHACHCATOpa W W3MEPUTh TOKH,
HaIpsDKCHUE W aKTUBHYIO MOIIHOCTh. Pe3ynbraTthl 3aHecTd B TaOmuily. Ilo ombITHBIM
JTAHHBIM MMOCTPOMUTH B MacIITabe BEKTOPHYIO TUarpaMmy Jjisi 1-ro ombITa.

3.6. Caenatb BEIBOEI

- o npuMeHeHuu 1 -ro 3akoHa Kupxroda B 1emsx nepeMeHHOro Toka.

- 0 BJIMSHUM MapaJlieJIbHO BKJIFOYEHHBIX OTpeOUTENeH IpYyT Ha JIpyTa,

- O BJMJIHHMHM CMKOCTH KOHACHCATOpa Ha BCJIWMYMUHY TOKaA, HOTpe6J'I$IeMOFO n3
CCTH.

4. Conep:kaHue oT4yeTa

a) HAMMEHOBaHuE pabdOThI U LIEJb pabOTHI;

0) cxeMy 3KCIIeprUMEHTa U TaOJIHUILy MOTYYEHHBIX PE3YIhTAaTOB;

B)BEKTOpHAs JMarpamma;

I')BBIBO/IBI 11O paboTe.

5. KoHTpoJIbHBIE BONPOCHI

1.Kak mpu mnapamiensHOM BKJIIOYEHHWHM NOTPEOUTENEeH OmpenenuTh BEIMYHUHY TOKa,
noTpeOIsIEMOT0 U3 ceTh?

2.C KakoH 11eJIbI0 MOBBIIIAIOT KOA(PHUIIMEHT MOIITHOCTH 1IeTTH?

3.Kak MoxHO onpeaenuTh KO3(QPUIIUSHT MOIIIHOCTH LIETH?

4.Kak M3MeHSTCS BEIMYMHA TOKA, MMOTPEOIIEMOro U3 CETH, U aKTUBHASI MOIITHOCTH IIEIH,
€CJIM MMapajuIeIbHO AaKTUBHO-UHAYKTUBHOMY IMMOTPEOUTEIIO BKIIOYUTH KOHJEHCATOP?
5.IloueMy yMeHbIIAETCsl TOK, MOTPEOISIEMBIA U3 CETH, NP MOJAKIIOYCHUH MapajlieIbHO
WHJYKTUBHOM KaTyIIIKE KOHJeHcaTopa?

6.Kax npumensiercs 1-it 3akon Kupxroga B memnsx nepeMmeHHOro Toka?

7.UT0 Takoe «pe30HaHC TOKOB»?

Jlabopamopnas paboma
TEMA: UCCJIEJOBAHMUME HEITN TPEX®A3ZHOI'O TOKA ITPU
COEJMHEHUWHU 3BE3J101N»
1. Hean padoTsl
O3HaKOMUTKCS C Tpex(pazHbIMH CHCTEMaMH, U3MEpPEHHEM (Da3HBIX U JTUHEHHBIX TOKOB U
HaInpspKeHU. [IpoBepuTh OCHOBHBIE COOTHOLIEHUS MEXAY TOKAMH M HAIPSIKEHUSIMU
CUMMETPUYHOTO M HECUMMETPUYHOro Tpex(dasHoro mnorpedutens. BwiscHUTH poiib
HENTPaJIbHOrO MPOBOJIA B UETHIPEXIPOBOHON Tpexda3Hoii cucteme. HayunThcst cTpouTh
BEKTOPHBIE THArPaMMBbl HANIPSKEHUN U TOKOB.
2. IlosicHenns k padorte
TpexdazHasg cuctema NEpeMEHHOIO0 TOKa MMEET Psiji MPEUMYIIECTB [0 CPAaBHEHUIO C
IOCTOSIHHBIM TOKOM U OJHO(a3HbIM IEPEMEHHBIM TOKOM M MO3TOMY MOIY4HJIa IIUPOKOE
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npuMeHeHue. Yamie BCEro 3JIEKTpUYEecKash SHEprusi BbIpaOaThIBaeTCs, Iepenaercs u
pacmpezensercs Mexay norpebutensimu TpexdasHbiMu cucremamu. llogammsromiee
OOJBIIMHCTBO 3JEKTPOJBUTATENEH SBISETCS JBUTATENAMU TPeX(a3HOrO MEPEeMEHHOTO
TOKa.

Uro6sl B Tpex(a3HOW cucTeMe MOXXHO OBLIO OJHOBPEMEHHO I0JIb30BAThCA JABYMS
pa3IMYHBIMM HanpsbkeHussMu (Hampumep, 380B - g nutaHus snekTpoiaBuraTtenceii u
220B - i nuTaHus DJIEKTPUYECKUX JIaMIl U APYTUX OJHO(A3HBIX MOTpeOuTeNnei)
OPUMEHSIOT YETHIPEXIPOBOJHYIO CHCTEMY AJIEKTpOCHAOXkeHUs. YeThlpexnpoBOIHAsA
JUHUS Tpex(a3HOM CUCTEMBI MMEET YeThIpe IMPOBOAA: TPU JIMHEHHBIX, IO KOTOPBIM
MPOTEKAIOT JMHEHHbIE TOKU [y, [z, Ic W oauH HyJNEBOHW (HEUTpalbHBIN) MPOBOI,
IpeIHa3HaYeHHbIN I MOJJEepKaHUs OJMHAKOBBIX 3HAUEHHUU (ha3HBIX HAIPSDKEHUH Ha
Bcex Tpex ¢azax morpebutens. I[lo HyrneBoMy mMpoBOAY MOXKET MPOTEKATh
YPAaBHUTENBHBIM TOK [0, HA3bIBAEMBIM HYJEBBIM WM HEWUTPAJIbHBIM TOKOM. Takas
CUCTeMa COeTUHEHHUSI 0OMOTOK Tpex(a3HOro reeparopa U MpUEMHHUKOB (TIOTpeOuTenei)
Ha3bIBAETCA «3BE3/10i» U MOKa3aHa Ha puc. 1.6.1.

[Ipu coennHenun B 3B€31y TOK /4, IPOTEKAEMBIN I 7

no ¢ase HCTOYHUKA MUTAHUS, PABEH TOKY, —

IpOTEKaeMOMY IO JHUHEHHOMY TpoBOAY (ha3bl 5 U
A
A. OTOT XK€ TOK mpoTekaeT W 1o ¢daze A
notrpedurens. CrneaoBarenbHO, IPU COCTUHEHUH / P -
B 3Be31y (pa3HbI TOK /ppaBEHIMHEHHOMY TOKY Us MUc
1 I C T L‘? ,_ZL
_ B I I o |
]qa ] JI IC >
= =
Hanpsixenue MEXyJIMHENHBIMUTIPOBOIAM, 70
Ha3bIBAEMOE JIMHEVHBIM HaIpsKEHUEM Puc. 1.6.1.

(manpumep, U,), oOkassiBaercs B 3 pa3
Ooubliie, ueM (a3Hoe HanpspKkeHue ucrounuka mutanust U4, UBim Uc:
U,=Uo\3

Ecmm tpexdasznas cucrema cuMmmeTpuyHasi (BCE COMPOTHBICHHUS W MOIIHOCTU (Pa3HBIX
noTpeOuTENe OAMHAKOBBI), TO TIO BCeM TpeM (a3aM MPOTEKAIOT OJMHAKOBBIC TIO
BEJIMYMHE TOKH, CABHUHYTbIe MO (a3ze OTHOCHUTENIbHO Apyr napyra Ha 120°. Tok B
HEHUTpaJIbHOM MPOBOJIE MPU 3TOM paBeH Hyito. Hanpsbxkenus Ha Beex (pazax morpeduTes
TaKke OTJIMYAIOTCS APYT OT JApyTa TOJBKO 1Mo HauainbHOU (paze Ha 120° (puc. 1.6.2).

Ucpyc.162 Usc Puc. 1.6.3
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[Ipu BkIIOYEHMM B pa3HbIX (a3ax pasdIuyHbBIX [0 MOIIHOCTH MOTpeOuTeNnen
(HecUMMETpHYHasl Harpy3ka), TOKM KaxXaod (a3pl (B KaXIOM JIMHEWHOM MIPOBOJE)
OTIMYAIOTCS APYr OT Jpyra HE TOJIbKO HaudaidbHOW (a3oif, HO u BenuuumHOM. Ilo
HEUTPAJIBHOMY IPOBOJAY IpPH 3TOM MPOTEKAET TOK, BEKTOP KOTOPOTO HAa OCHOBAaHHUH
nepBoro 3akoHa Kupxroda paBeH reoMeTpruueckoil CyMMe BEKTOPOB (ha3HBIX TOKOB (pHC.
1.6.3)

Ia+ Igt+ Ic=Io

OOppIB HEUTpanbHOrO MpoBOAAa (TPEXMPOBOJHAS CUCTEMA) IPU HECUMMETPUUHON
Harpy3ke IpPHUBOJUT K W3MEHEHHIO HANpsKEHUW Ha ~

Bcex (azax moTpeOuTeNiell U MOSIBICHUIO HAMIPSHKCHUS /i RE=Uyy
cmemenust HeutpammUy, (puc. 1.6.4). Ilonoxenue S Y
TOYKH «N» HA BEKTOPHOW JuarpaMMe TIpH N X7

M3MEPEHHBIX 3HAYEHHAX HaANpsDKEHWH Ha  (asax L~ YN\ [ R2=Ugy
norpeoureneii Uy, UpuU.,MOKET OBITH ONpPEIEIEHO '
MeTogoM 3aceuek (puc. 1.6.5) wnm paccuuTaHo
AHAJIUTUYECKH.

3. ITopsinok BbINOJIHEHHS Pa0OTHI

3.1. O3HakOMUTBECSA € 1a0OPAaTOPHOM YCTAHOBKOW (MOAYNb MHUTAHUSA, MOIYJb
Tpex(azHoro HanpsHKEHUsI, MOJIYJb Tpex(dazHoro TpanchopmaTopa, MOIYJb PE3UCTOPOB,
MOJYJIb aMIEPMETPOB MEPEMEHHOTO TOKA, MOJIYJIb MYJIbTUMETPOB).

3.2. YcraHoBUTh Ha MOJyJie Tpex(azHOro HAIPSKEHUS YacTOTy MUTAIOLIErO
Hanpspkenust 50 T'm (mepexmodatens SA2). BxiatouuTh MOAYJAb THUTAHUS CTEHJA
(BeIKITROUaTENb QF 1), Mmoayb TpexdazHoro HanpsikeHus (BbIkiIrodaTeab SAI u Tymoep
SA3) wm wmonynab TpexdaszHoro TpaHcpopmaropa (Beikarouarenbs QF1). W3meputhb
CTPETIOYHBIM BOJIETMETPOM JIUHEIHBIE U (ha3Hble HANPSDKEHUS Tpex(a3zHOro MCTOYHHKA
nuTanus (TpexdasHoro TpaHcpopmaTopa) Ha XOJOCTOM XOAy. PesynbraTel u3mMepeHui
3aHectd B Taba. 1.6.1. Beikmounts mMonayns TpexdazHoro HampsbkeHus (kHomka SBI,
BhIKTIOUaTe I SA1 u SA2).

Tabmuma 1.6.1

JInnennple Hanpskenusa | Da3Hble HAIPSDHKEHUS Berumciesno
UABR.B [UBcB |[UIcaAB [TJTAB 1B I~ B UrB [UseB [Un/Ugs

L 2
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3.3. CoOparp osmekTpuueckyto 1enb (puc. 1.6.6). B kauecTtBe Harpysku
UCIIOJIb30BaTh PE3UCTOPBI MOIYJS PE3UCTOPOB. B kauecTBe HCTOYHHMKA Tpex(a3HOTro
HAnpsOKEHUST  WCIOJIb30BaTh  MOAYJb  Tpex(a3HOro
Tpancdopmaropa. A B oC oN

3.4. Bxmounth B (dazax mnorpebutens 1o
YKa3aHUI0  TpenojaBaress OJIMHAKOBBIE
CONPOTHUBIIEHUS PE3UCTOPOB (CUMMETPUYHYIO HATPY3KY).

V3mepuTh TOKH, (asHbIe M JMHEHHBIE HATPSOKEHHS TPH \ A CﬁD C/D
BKJIIIOUEHHOM  HEWTpaJbHOM TMpoBojJie. Pe3ynbTaTsl
3aHecTd B Tabia. 1.6.2. [IpoBepUTh COOTHOIICHUE MEXTY
JMHEUHBIMU U (Pa3HBIMU HAMPSHKEHUSIMU TOTPEOUTEIEH.

3.5. IloBropuTh TE€ K€ U3MEpPEHUA IpHU |:
OTKJIFOYEHHOM HEWTpaJbHOM MpoBoje. Pe3ynbraThl
3aHecTH B Ta0m. 1.6.2.

3.6. [lo ykazaHur mnpenoaaBaTensl H3MEHUTH
Harpy3Kky B (azax noTpeOuTens Tak, YTOObI B KaXKI0U

(aze ObLIM BKIIIOYEHBI PA3IMYHbIE COMPOTHUBIIEHUS. I3MepUTh TOKHU, TUHEWHbIE U (Da3HbIE
HanpsDKEHUST B Kaxaod Qase moTpeOuTens MpH HaJUMYMKd HEUTpPaIbHOTO MPOBOJA.
PesynbTaTe! 3anucath B Ta0a. 1.6.2.

]R1 R2 | | R3

Puc. 1.6.6.

3.7. OTKJIIOUNTH HEUTpaJbHBIA MPOBOA U BHOBb M3MEPUTH TOKH M HAINPSKEHUS.
PesynbTaTe! 3anucath B Taba. 1.6.2.

3.8. Ilo pe3ynbrataM HM3MEpPEHUN BBIYMCIUTH AKTUBHYIO MOLIHOCTh Tpex(aszHou
LU ISl KaXk/I0T0 OIbITA.

3.9. Jlns TpeThero oOmbpITa MOCTPOUTH B MAacHITa0e BEKTOPHYIO AMArpaMMy H
CPaBHUTBH C PE3YJbTATOM IKCIIEPUMEHTA, CIEIATh BBIBOJ.

3.10. CpaBHUTH BIUSHHUE HEUTPAJIHLHOTO MPOBOAA Ha pabOTy Tpex(a3zHOW CHUCTEMBbI

IIPU CUMMETPUYHOU U HECUMMETPUYHOM Harpyske.
Tabmuua 1.6.2

Tok Harpy3ku, A Hampspxenre Ha motpedurersix, B
Pexxum Harpy3ku ®dazHbie JIMHEHHBIE
IA 15 e lo Ug Uc UAB |UBC |Uca

Hevrpaienbii mpoBo
BKJIFOYEH, Harpy3Ka
CUMMETPUYHAS

HevirpanbHeiii npoBo
BBIKJIFOUEH, Harpy3Ka
CUMMETPUYHAS
Heiirpanenbii mposox
BKJIFOUEH, HArpy3Ka
HECUMMETPUYHAS
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Heiirpanenbii mposox
BBIKJIFOUEH, Harpy3Ka
HECUMMETPHUYHAS

4. Conep:xaHue oT4eTa

OTuet no paboTe T0KEH COACPKATh:

a) HAMMEHOBaHuUE pabOThI U LIEJIb pabOTHI;

0) cxeMy PKCIIEpUMEHTA C BKJIIFOUEHHBIMU U3MEPUTEIbHBIMU TPUOOpamMu;

r) TAOJIUIBI C pe3yJIbTaTaMU IKCIIEPUMEHTA;

1) BEKTOPHYIO AUArpaMMy JJisi TPETHETO OTbITA;

€) BBIBOJ O POJU HEUTPAIbHOTO MpOBOJAa B Tpex(a3HOMW Uenu Mpu COECIUHEHUU
NOTpeOUTENS MO CXEME 3Be3/a.

5. KoHTpo/ibHBIE BONIPOCHI

1.Kakoe coenrHeHne Ha3bIBaeTCs 3BE300M?

2.KakoBo  cooTHomieHHE€  MeXAy  (asHBIM W JUHEHHBIM  HANPSHKEHUSIMH
Tpex(}a3HOro UCTOYHUKA MTUTAHUS IIPU COSAMHEHUN ero 0OMOTOK IO cxeMe 3Be3/a?
3.Kakoe cootHOmeHue Mexay (a3HbIMH W JTUHEWHBIMH TOKAMH TIPU COCAWHCHUH B
3Be31y?

4 Kak ompeAenuTh BEIWYMHY TOKA B HEUTPaJIbHOM IPOBOJE, €CJIM HU3BECTHBI TOKU
norpedurens?

5. J11d 4ero NpuMeHs0T HEUTpaIbHbIA MPOBOA?

6.K kakuMm 3axumaMm ciefyeT NOJAKIIOYHUTh BOJBTMETP, YTOOBI HU3MEPUTH (pazHOE U
JMHEWHOE HaNpsHKeHUe?

7. Kakas Tpexda3zHas Harpy3Ka Ha3bIBA€TCSI CHUMMETPUYHOMN?

8.IloueMy Mpu HECUMMETPUYHON Harpy3ke OOpbIB HEUTPaJbHOTO MPOBOJIA SBJISETCS
aBapUUHBIM PEKUMOM?

Ilpakmuueckasa paboma
Tema: UCIIBITAHUE 'TEHEPATOPA TIOCTOSAHHOI'O TOKA

1. Heab padoTsl

O3HaKOMUTBCS € YCTPOMCTBOM,  TMPUHLMUIIOM  JCUCTBHUS,  OCHOBHBIMHU
XapaKTepUCTUKAMU U METOJAaMHU MHCIBITAHUN T'eHEepaTopoB IOCTOSHHOTO TOKa C
napaieIbHbIM BO30YKICHHEM.

2. IlosicHeHus Kk padorte

DJEeKTpOMAIIMHHBIA T€HEpPaToOp IMOCTOSHHOTO TOKAa IMpeoO0pasyeT MEXaHUUYECKYHO
DHEPIUIO BPALICHUS B IEKTPUYECKYHO dHEPrut0. OH COCTOUT U3 TPEX OCHOBHBIX YACTEMU:
HEMOJBMKHOW - OCTOBAa MAIUHBI C 3JEKTPOMAarHUTaMU IMOCTOSHHOTO TOKa (0OMOTKOM
BO30YKICHMSI); BPAIIAIOIIETOCs SKOPS, K KOTOPOMY MOJABOJUTCS MEXaHUYECKasl SHEPTus
U B KOTOPOM MHAYKTHUPYETCA IIEpeMEHHas 3.1.C; KOJUIEKTOpa CO IIETKaMH,
npeoOpaszyoUIMMH IEPEMEHHYIO 3./1.C. B TIOCTOSTHHYIO.

[IpyHIMD [EUCTBHS TEHEPATOPOB OCHOBAH HA 3aKOHE JJIEKTPOMATHUTHOU
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UHAYKIUHA. Y TeHepaTopa C HE3aBUCHUMBIM BO30YXXKIEHHEM OOMOTKa BO30YXIEHUS
NOAKIIYAETCS] K HMCTOYHUKY DJJeKTponuTaHus. [eHepatop ¢ napauieiabHbIM
BO30YXKICHHEM SIBISIETCS TE€HEpaTopoM ¢ caMoBo30yxnaeHueM. Ero oOmoTka
BO30YXKICHHS TOAKIIOYAETCS MapajulebHO TJIaBHBIM BBIBOJAM TE€HEpaTopa, TO €CTh
napajuieTbHO OOMOTKE SIKOpS, U TOK BO30YXKICHHs 171 B HEW 3aBUCUT OT BEIUYUHBI
HaIpsHKEHUST HA 3aKUMaX SKOpS U COMPOTHUBIICHMS Lemu OOMOTKH BO30YykaeHus. s
pPEryJIupoOBKM TOKa BO30YXKJEHHS B 1EMM OOMOTKM BO30YKIEHUS BKJIIOYAETCS
peryJIMpoBOYHBIN peocTaT Ri>.

CamoB030ykIeHlE TeHepaTopa BO3MOKHO MPU HAIUYUU OCTATOYHOTO MArHUTHOTO
IIOTOKa B CEpPJCYHUKAX OCHOBHBIX NONIOCOB DOCT CO3JAKIIET0 B SKOpE 3.1.C,
cocTaBirOUyo 2...5% 0T HoMuHanbHOrO HanpsbkeHus: Eocm CEIL Coen~ 3a cyet 3Tou
3.11.C. B 0OMOTKE BO30Y>KJECHUS MPOTEKAET TOK BO30YKIACHHUS

16 ocm= Eocm/(Ra+Reé=Rp)

rae JIn - compoTtuBieHne oOMOTKH BO30YXeHUs, R,,- comporuBieHne oOMOTKH
aKopsi, Rp - compoTuBieHHE PEryIupoBOYHOTO peocTaTa. TOK BO30YXKACHHUS CO3JAeT
JIOTIOJIHUTEJILHBIM MarHUTHBIN MOTOK D,.

CaMo0BO30yX/I€HHE TeHepaTopa MPOM30MIeT TOJBKO B TOM Ciydae, KOrjaa 3TOT
JIOTIOIHUTEIbHBIA MarHUTHBIA MOTOK @, OyaeT HampaBlIeH COIVIACHO C OCTaTOYHBIM
MAarHuTHbBIM IOTOKOM @,,. YBEIWYEHHE NOTOKAa B CEPACUYHHMKAX TIOJIOCOB BBI30BET
noBeilieHue d.1.c. akops Ea= CE n(®ocm+ds)>nanpHelliee TMOBBIINICHHE TOKa
BO30YX/1eHHs! 171 1 MarHuTHOrO otoka M, 10 HACTYIUIEHUSI PABHOBECHS, ONIPEIEIISIEMOTO
CONPOTHUBIIEHUEM 1lenu Bo30yxnaeHus. [Ipu 3TOM conmpoTuBIIEHHE LENU BO30YXICHHUS
JOJKHO OBITh MEHBIIE TaK HA3bIBAEMOI'0 KPUTUYECKOT'O COMPOTUBIICHHUS.

[Ipr BCTpEYHOM HaNpaBJICHWH MArHUTHBIX NOTOKOB B CEPACYHUKAX IIOJIOCOB
caMoBO30y)X/IeHHe TeHepaTopa HEBO3MOXHO. UYToObl reHeparop BO30yduiICA,
HEOOXOJMMO B 3TOM Ciy4yae H3MEHUTh HAIpPaBIIEHWE TOKa BO30YXICHHS B OOMOTKE
BO30YXKICHHSI IEPEKIIOYCHUEM MTPOBOOB Ha €€ 3a)KNMaXx.

JUtst perynupoBaHusl HAIPSOKEHUS HA 3aKMMaxX IE€HEpaTopa MU3MEHSIIOT BEIUYUHY
MarHUTHOTO MOTOKAa MAalINHbI, 3aBUCSIIYI0 OT BEIMUYMHBI TOKA BO30YKIEHUS, KOTOPBIH €
MIOMOIIBIO peocTara J/2yCTaHaBIUBAKOT HYKHOW BEJIUYUHBL.

[TapannensHyio 0OMOTKY BO30YXKII€HHUSI Ha3bIBAIOT HIYHTOBOMW, MOATOMY KIEMMBI
napajiebHOM 00MOTKH BO30Yyk1eHus 0003HavaroT «111» u «1112y.

OCHOBHBIMHM BEJIMYMHAMH, XapaKTEPU3YIOIUMU pabOTy reHepaTopa MOCTOSHHOTO
TOKa SIBJISIOTCS: BhIpabaThiBaeMasi MOITHOCTh P = Ul, Hamnpsikenue Ha 3axumax U, Tok
BO30YX/ieHUsl 1B, TOK sikopsi I~ wiu TOK Harpy3ku I, 4actoTa BpallleHUs U. 3aBUCUMOCTb
MEXKJy OTHMHM BEJIMYMHAMHU OIMCBHIBAETCA JBYMS OCHOBHBIMHU YpPaBHEHUSIMU -
ypaBHeHueM DJIC (E = ce n@®@) v ypaBHEHHUEM DJICKTPUUECKOTO COCTOSIHUS LIEMHU SIKOPS
(U = E — IaRa). O0 sKkcmtyaTalluOHHBIX CBOMCTBAX T€HEPATOPOB CYAST IO €r0 OCHOBHBIM
XapaKTEPUCTHKAM, ITOKa3bIBAIOIIMM 3aBUCUMOCTh OCHOBHOM BEJIWYMHBI TIE€HEpaTopa-
HaANpsDKEHUS - OT TOKA BO30YKAeHHs /8, TOKa HAarpy3ku | U CKOPOCTU BpallleHUs SIKOPA.
[Ipu ucneiTaHuu TeHepaTopa OOBIYHO CHUMAIOT TPHU XApaKTEPUCTHKHU: XapaKTEPUCTUKY
XOJIOCTOTO X0/1a, BHEIIHIOK XapaKTEPUCTUKY U PETYIHPOBOYHYIO XapaAKTEPUCTHUKY.

Xapaxkmepucmuxa xonocmoz2o xo0a - 3T0 3aBUCUMOCTb 3. 1. C. reHeparopa E» ot
TOKa BO30YXJE€HHUS 1B MpH Pa3OMKHYTOW BHEHIHEH Lenu. XapaKTepUCTHUKY XOJIOCTOTO
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X0JJa PEKOMEHJYeTCs CHUMAaTh, OTKIIOYUB OOMOTKY BO30OYXKIEHHS OT SIKOps
UCIBITYEMOI'0 TeHepaTopa U MPOMycKas TOK BO30YKIEHHUS OT MOCTOPOHHEr0 MCTOYHHUKA
IOCTOSIHHOTO ToKa. B 3TOM cityuae mosydaercst He3aBUcHMoOe B030yxiaeHue. CHsATue
XapaKTePUCTUKU HAUMHACTCS U 3aKaHYMBACTCS IPU PA3OMKHYTOM 0OMOTKE BO30YKICHMUS.
[Ipu cHATUM XapaKTEPUCTHKU TOK BO30OYXKIEHHUS CHadaja IUIABHO M 4epe3 paBHbBIC
UHTEPBAJIbl YBEJIMYMBAIOT /10 HOMUHAJIBHOIO 3HA4Y€HMs (BOCXOAsILNAs BETBb), a 3aTeM
YMEHBIIAIOT 10 HyJs (HUCXoAsas BeTBb). [loslydeHHas XapakTepHUCTUKA aHAJOTHYHA
KPUBOM HAMarHMYMBAHUS MarHUTHBIX MaT€pPHAIOB MATHUTHOW LIENIU T€HEpaTopa.

[To xapakTepuCTHKE XOJOCTOr0 XOAa CYISAT O BO3MOXKHOM yCTOMYMBOCTU padOThI
reHepaTopa M 0 CTEIIEHU UCIOJIb30BaHUsI MAarHUTHBIX MaTepUasoB.

|
Bruewmnsasa xapakmepucmuxa 2euepamopa - 3T0 3aBUCUMOCTb HanpsbkeHus U Ha 3akumax
reHeparopa OT TOKa Harpy3ku /.

VYpaBHEHHE BHEIIHEH XapaKTEpPUCTUKUM TIEHepaTopa IOCTOSHHOIO TOKa C

napasuiesibHbIM BO30YKICHHEM JIETKO
MOJYYUTh U3 YPABHEHUS SJEKTPUUECKOTO COCTOSHUS LIETH SIKOPb-HArpy3Ka, 3alMCaHHOTO
Ha OCHOBaHMU BTOPOTO 3aKOHAa
Kupxroda:
E=U +1aRsa
Tak kak TOK BO30YyXJeHHS 1B 3HAYUTEIHLHO MEHBIIE TOKa SIKOPS 15, TO MOXKHO
CUHTAaTh, 4TO 1 = 11. Torna MO>KHO

3anucath U =- E- 1Ra
B neiicTBUTENBHOCTH BHEIIHSS XapaKTePUCTUKA TeHepaTopa ¢ MapauiebHbIM

BO30YKJICHHEM AMEET BH/I
HUCIIAAKOLIEH KPHUBOM. YMEHBIICHWE HANpsDKEHUs HA 3aXUMax TIeHepaTopa ¢
IapajuIeIbHbIM BO30Y>KICHHEM npu

YBEIUYCHUHU TOKA HATPY3KH MIPOUCXOJIUT IO CIEAYIOIIUM OCHOBHBIM IMPHUYNHAM:
1) ¢ yBenmMYeHHWEM TOKAa HArpy3Kd YyBEIUYMBACTCS TaJCHUE HAINPSDKCHUS Ha
ooMmoTke sikops IR
2) c yBEMMYECHUEM TOKA HATPY3KH YBEIWYHBACTCS TOPMO3HOW MOMEHT U CKOPOCTb
BpAIICHUS IBUTATEIS] YMEHBIIIAETCS, ClIeoBaTeNbHO, yMeHbinaercst D/1C,
MHIYKTUpyeMasi B IKOpe TeHepaTopa;
3) ¢ yBeNMYEeHUEM TOKA HArpy3KH, U3-3a PEAKIUH SIKOPS IIPOUCXOUT YMEHBIICHUE
PE3YIBTUPYIOLIETO
MarHUTHOTO TIOTOKA, ciienoBaTenbHo, u DJ]C, MHIyKTUpyeMoil B oOMoTKe skops E,,.
VMEHbIIICHHE HANpPSHKCHUS! W3-32 ATUX NPUYUH TMPUBOJUT K YMEHBIICHUIO TOKA

B036Y)KI[CHI/I$H/I, CJICO0OBATCIbHO, K
YMCHBIICHUIO MAarHuTHOI'O IIOTOKA, 9I[C AKOPSA U COOTBCTCTBCHHO K JOIIOJIHUTCIIBHOMY
YMCHBIICHUTIO HaIIPAKCHUA Ha

3a)KUMax SKOpsI.
[To BHEIIHMM XapaKTEPHCTUKAM CYIAT O MPOIECHTHOM H3MCHCHHWH HAIpsKESHUS
reHepaTopa
AU =100(U0 —Un)/Us.
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Pezynuposounas xapakmepucmuka IpeAcTaBiIsieT 3aBUICUMOCTb TOKa BO30YKICHUS
18 oT TOKa Harpy3Ku 1
Ig=f(l) npn MOCTOSIHHOM HANpsKECHUH Ha 3akuMax reHeparopa U = const.

[Ipy cHATMM pEryJMPOBOYHOM XAPAKTEPUCTUKUM HM3MEHSIOT TOK Harpy3sku [0

HOMHUHAJIBHOTO 3HA4YEHUS, a
HaMpsHDKEHUE Ha 3aXUMax TeHeparopa MOAJEPKUBAIOT TOCTOSHHBIM MPU MOMOIIH
PEryJIupoBOYHOTO peocTata B enu
BO30OyXeHus. Tak Kak TpH YBEJIMYEHUM TOKA HArpy3Kd HamNpsHKeHHE JOJIKHO
yYMEHBIIAThCH, TO LTSI NoAJIeP KAHUS ero

MOCTOSIHHBIM Heo0xoaumo yBennuuBaTh J/IC 3a cuer yBenrueHUs TOKA BO30YKACHUS.
[Io perynupoBOYHON XapaKTEPUCTUKE OIPEACNSIOT MPEIeibl PEryJupoBaHuUs
HaIpsHLKEHUS TeHEpaTopa.

o+ U -0

3.4. CHATb XapaKTEpPUCTHUKY XOJOCTOIO XOJa TIEHeparopa € HE3aBUCHUMBIM
B0o30yxnenuem E,,= f (1) npu I> = () (pa30MKHYTON BHEIIHEH IIENIU TeHepaTopa).

IIpu Ttoke BO3Oyxkaenus I> = ( wusmeputrb OJIC OT mOTOKAa OCTAaTOYHOM
MarHuTHOM WHAYKUUMKU Eocm. V3MeHsisi BEIMUYMHY TOKa BO30YXKICHHS C IOMOIIBIO
nepekiroyarTenss SA2 CHATh BOCXOISILIYI0 BETBb XapaKTEPUCTHKU XOJIOCTOTO XOJa.
YMeHbllasg TOK BO30YKI€HUS, CHSITh HUCXO/ISAIIYIO BETBb XapaKTEPUCTUKHU. Pe3ynbTaThl
U3MEpPEHUI 3aHECTH B TaOII.
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3.5. CHATb BHEIIHIOK XapaKTEPUCTHKY TIE€HEpaTopa C HE3aBUCUMBIM
B0o30yxkaenuem U = /(1). YcranoButh nepekitodatens SA2 B mo3unuio «0». Ilyctursb
B XOJ| NMPUBOJHON [BHUraTellb U BKIIOYUTH OOMOTKY. YBEIUYHBAs C IMOMOIIBIO
Harpy3o4Horo peocrata Ap (nepexntouarenb SIA3) TOK HAarpy3ku OT HYJIS CHATH
BHEUIHIOIO XapaKTEepPUCTUKY TreHeparopa. PesympraTel 3aHectu B Tabm. Ilo
MOJIyYEHHBIM JAHHBIM ITIOCTPOUTH BHEIIHIOIO XaPAKTEPUCTUKY.

4. Conep:xxanue oT4eTa
4.1. HaumenoBanue u 11e1b pabOTHI.

4.2. Cxema BKJIKOUYEHHUS I'€HEpaTopa U NPUBOJHOTO ABUTATEIIS.

4.3. Tabnuupl ¢ pe3yJabTaTaMU UCIIBITAHUS T€HEepaTopa.

4.4. I'paduku MOTYYEHHBIX XapaKTEPUCTUK XOJIOCTOTO X0/1a U BHEIIIHHUX.
5. KoHTpO/IbHBIE BONIPOCHI

1. Kak ycTpoeH reneparop mocTosIHHOrO ToKa?

2. Ilo kakuM BHEIIHUM MPU3HAKAM MOHO OTJIMYUTH MAIlMHY MOCTOSHHOIO
TOKa OT

MalIMHbl MEPEMEHHOrO TOKa?

3. KakoB npuHIuI AeHCTBUS TeHEPATOPA MOCTOSHHOTO TOKA?

4. Yto oTpaxkaeT XapaKTEpPUCTHKA XOJIOCTOI0 X0 1a?

5. Vkaxute cmnocoObl BKIIOYEHUS OOMOTKHU BO30YXKJIEHUSI MAalIUuHbI
NOCTOSIHHOTO TOKA.

Ilpakmuueckasa padoma
TEMA: OJHO®A3HBIA TPAHC®OPMATOP
1. I]ens pabomur
O3HaKOMUTBHCS C HAa3HAYEHHUEM M OCHOBHBIMU XapaKTEPUCTHUKAMU OJHO (ha3HOTO
TpaHcpopmaTopa, paboToi TpaHchopmaTopa Mpu pa3TUuIHOM XapaKTepe Harpy3KH.
2. ITosicHeHus Kk padorte
Tpanchopmarop - cTaTuyecKWid HIEKTPOMATHUTHBIA ammapar, Mpeodpasyroluit
napaMeTpbl JJIEKTPUUYECKOW HHEPrHH MMEPEeMEHHOr0 TOKAa U Mepefaroliuid 3Ty
SHEPrut0 M3 onHoM uenu B napyryro. C momompio TpaHchopMaTropa MOXKHO
npeoOpa3oBbIBaTh OCHOBHBIE MapaMeTphbl 3JIEKTPUUECKONH SHEPTrUU MEPEeMEHHOTO
TOKa (TOK, HampspKEHHWE). ODJIEKTpUYECKash MOIIHOCTb IPU 3TOM OCTAETCS IOYTH
HEU3MEHHOW. B 3aBHCHMMOCTHM OT COOTHOLIEHMSI HOMHUHAJIBHBIX HANpPSDKEHUH Yy
TpaHcpopmaTopa pa3inyaroT OOMOTKY BBICIIErO HANpPSKEHUS U OOMOTKY HM3IIErO
HanpsKEHUsI.
Koadpounuent tpancpopmanuu Mo HaNpsHKEHUIO IOKa3bIBAET, KAaK COOTHOCUTCS
YKCJIO BUTKOB MEPBUYHON OOMOTKHM K YUCILy BUTKOB BTOPHUYHOM OOMOTKH, a TaKxke
O/1C, uHIyKTUpYEMbIE B 0OMOTKaX
K=wil/w2 = EI/E2.
Koadduiment tpanchopmanuy MOXKHO OMPEIEIUTh C JOCTATOYHOM TOYHOCTHIO,
M3MEPUB MPHU XOJOCTOM XOJIe TpaHcopMaropa (BTOPHYHAS OOMOTKA Pa30OMKHYTA)
HANPSDKEHUS Ha 32KMUMaX NEPBUYHON U BTOPUYHONU OOMOTOK.
B pexume xomoctoro xoma tpaHchopMaTop MOTPEOISET U3 CETU BICKTPUUECKYIO
SHEpPrulo, KOTopas HUJAeT Ha TMOoTepu B cCTaau (U3-3a TMepeMarHUYMBaHUs
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MarHMUTONPOBOJA U BUXPEBBIX TOKOB). OTBIT X0JIOCTOr0 X012 MO3BOJISIET ONPEIEIUTD
COCTOSTHHE CTajii TpaHchopMaTopa.

[TogkmoueHue moTpeOUTENE OSIEKTPUYECKONW SHEPruM K  TpaHchopMaTopy
MO3BOJIAET MepeAaBaTb WM SHEPruio, MOBBIILAS WM TOHIKAs HampsokeHue. B
JaHHOW paboTe uccieayercs MmoHmkawmuin Tpancgopmatop 220 B/12 B, xoTopsiit
OJIHOBPEMEHHO B TAKOM K€ COOTHOILIEHUHU YBEJIMUMBAET CHITy TOKA
K=wl/w2=U1/U2=11/12

Tak kak mepBuUYHasT W BTOpUYHAsT OOMOTKM TpaHchopmaTopa 3JIEKTPUYECKH HE
COEJIMHEHBI, JJIEKTpUYECKash MOIIHOCTh W3 MEPBUYHOM OOMOTKM BO BTOPUYHYIO
OOMOTKY TMepeaeTcsi MpU TMOMOIIM MAarHUTHOTO TOTOKA, 3aMbIKAIOIIETOCs 110
MarHuTONpoBoAy (cepaeyHuKy) Tpanchopmaropa.

MortHocTh, moTpebnisieMas TpaHCPOpPMATOPOM, OOJBIIE MOIIHOCTH, OTAaBacMOMN
TpaHcPOpMATOPOM MOTPEOUTENIO, HA BEIMUMHY TOTEPh B CAMOM TpaHCPOpMaTOpeE.
[Totepu MomHOCTH B OOMOTKaX M cepaeyHuKe TpaHcdopmaTopa HeBenuku. .[lonHas
HOMMHAJIbHAs! MOIITHOCTh TpaHc(opmaropa 0Ob4HO onpeaensiercs kak Su = Unln,
rae Un — HOMHHAIIBHOE HANPsDKEHUE Ha BTOPUYHOM 00MOTKE TpaHchopmaTopa;

In — HOMUHATBHBIN TOK BTOPUYHOM 0OMOTKH TpaHchopmaTopa.

C yBenuueHHEM HArpy3Kd OT XOJOCTOTO XOJia 10 HOMHHAJIBHOW HampsyKEHUE Ha
3a)KMMaX BTOPUYHOU OOMOTKHU MOHUXKAETCS U3-32 YBEIUUYCHUS MaJICHUS HAPSKEHUS
Ha BHYTPEHHEM CONPOTUBIIEHUHU TpaHchopmaTopa. [Ipu 3ToM yBennunBaeTcs M TOK,
noTpedsieMbli  TpaHC(POPMATOPOM M3 CETU, a OOUMHA MAarHUTHBI TOTOK B
CeplieYHUKe TpaHcPopMaTopa OCTAETCA MPAKTUYECKU MOCTOSIHHBIM. 3aBHUCHUMOCTD
BEJIMYUHBI BTOPUYHOro HampspbkeHus U2 oT Toka Harpy3ku /2 mpu HEM3MEHHOM
nepBuYHOM HanpspkeHud Ul ¥ yacToTe Ha3bIBaeTCsl 6HeUtHell XapaKmepucmuKoil.
Haknon BHemHeNH XapaKTepUCTHUKM 3aBUCUT OT KO3 (UIMEHTa MOIIHOCTU
norpedurens (xapakrepa HoTpeOuTes).

Pabota TpancopmaTtopa ONUCHIBACTCS TAKXKE padoOUuUMu XapaKmepucmukamu,
KOTOPBIM OTHOCSTCS 3aBUCUMOCTH 1 = f(P2);cos ¢p2 = f(p2), mpu Ulu = const, cos

$2=

const, 20e P2 = U212 cos (2 — akTuBHAs MOUIHOCTH TpaHCcPOpMaTOpa, OTaaBacMast
Harpy3ke. Paboune XapakTepHCTUKH CHUMAIOTCSA JUIsI BHIOOpA ONTHMAJIbHON 30HBI
paboThl TpaHcopmaTopa.



3. IllopsinoK BbINOJIHEHUS PA0OTHI

3.1. O3HakomMuThCS C JTADOPATOPHOU e
YCTaHOBKOW (MOAYJIb TUTAHHS, MOJIYJIb

omHodazHoro TpaHchopmaropa, MOAYIb

PEaKTHBHBIX  »J€MEHTOB, Moayns 2220B
MYJbTUMETPOB, MOIYJIb  aMIIEPMETPOB
IEPEMEHHOTO TOKa, MOJTYJIb
M3MEPHUTEIbHBINA, HACTOJIBHBIA BATTMETP).

O,

PVl

3.2. CobOparh 2JIEKTPUYECKYIO IIeMb (pHUC.
2.1.1). Jlnst 3TOTO COE€IUHUTH
IPOBOJHUKAMHM HCCIEAYEMbIH MOJYJIb C
HUCTOYHUKOM  3iektponutanus 220 B
(MOITyJIb MUTAHUS).

PA2
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e 2 Ee

3.3. IlpoBectu ombIT xonoctoro xonaa (tok /2 =0). YcTaHOBUTH MEpEKIIOYATENh
SA2 wmopyns onHodaszHOro TpaHcopmaropa M TepekioyaTeslb SA  MOIyns
PEaKTHBHBIX AJIEMEHTOB B moyiockeHUe «0». Pe3ynbTaThl M3MepeHWid 3aHECTH B
K03 ULIUEHT
tpanchopmarmu Tpanchopmartopa K, koaddumment momntHocTr cosd2. YuuTheiBas,
YTO HOMHUHAJBHBIA BTOPHUYHBIA TOK TpaHchopmatopa 1,56 A, paccuutarh
HOMMHAJILHBINA TIEPBUYHBIN TOK TpaHchopmaropa /~,,

tabn. 2.1.1. TIlo pesynbraTtam

M3MEPEHAN

paccumTaTth

Tabmuma 2.1.
H3mepeno Beruucieno
Uio, Lo, Pio, Uao,
B A BT B COS8P10 K Il Hs A

3.4. UccnenoBath TpanchopmaTtop B pabodem pekruMe, CHSB BHEIIHIOW U padbouune

XapaKTEpUCTHKX MpU AaKTUBHOM Xapakrtepe Harpy3ku. g storo,

HU3MCHAA

BeIMUMHY conpotuBieHuss Harpy3ku K.H C nomomipio nepekirodatens SA2,
M3MEPUTh BEJIMUMHBI, YKa3aHHbIE B Ta0d. 2,1.2. Mcnonb3ys pe3yapTaTsl H3MEPEHUH,

paccuuTath ~ AaKTUBHYKO  MOIIHOCTH P~, ornaBaemyro  Harpyske,  KII/]
TpaHchopmatopa 1 U Kodhduiment MomHocTH cosy. Ilo pesynapTaram
labymna 2.1.2
HU3mepeno Berancneno
CropoHa HU3KOTO CropoHa BBICOKOTO HAIPSHKEHUS
HaIpsKeHHs]
Uz, B Iz,A U], B I], A P[,BT Pz,BT COSO n

UCCJIeIOBAHUS TOCTPOUTH BHEIIHIO M paboyue XapakTepUCTUKU TpaHc(opmaTopa.

Cnenatb BBIBOJBI O HanboJIee 11e1eco00pa3ZHOM
Jluarna3oHeHarpy3ok

TpaHchopmaropa.

T6212
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3.5. CHATH BHEIIHIOIO XapaKTEPUCTUKY TpaHC(opMaTopa MpU eMKOCTHOM XapakTepe
Harpy3ku. BeanunHy eMKOCTH KOHJAEHCATOpa U3MEHSTh C MOMOIIBIO NEPEKITYATEINS

MOJYJS PEaKTUBHBIX 3J€MEHTOB. Pe3ynbraTel u3Mmepenuil 3anectu B T1adn.2.1.3. Ilo
| abmHia 2.1.3

Uy, B !
LA

pe3ysbTaTaM MCCIIeI0BAaHUS MMOCTPOUTH BHEIIHIOI XapaKTEpUCTHKY TpaHchopmaropa
IIPU EMKOCTHOM HAarpy3Ke, CpaBHHUTh €€ C XapaKTEpPUCTUKOM, IIOJYYEHHOU IIPU
AKTUBHOM Harpyske.

T6 213

4. ConepxxaHue oT4eTa

OTuet no paboTe TOJKEH COAEPKATh:

a) HaMMEHOBaHUe PabOThI U 1ENb PAOOTHI:

0) cxeMmy PKCIEepHUMEHTa C BKIIOYEHHBIMU U3MEPUTEIHHBIMU IPUOOpaMu;

B) TaOJIUIIBI C pE3yIbTaTaMU YKCIIEPUMEHTA;

I') BHEIIHUE XapaKTePUCTUKU TpaHChOopMaTopa Mpu aKTUBHON M eMKOCTHOM
HarpysKe;

1) paboune XxapaKTepUCTUKHU TpaHchopmaTopa Mpu aKTUBHOM Harpyske;

€) BBIBOJI 10 paboTe.

5. KoHTpoJibHBIE BONIPOCHI

1. Inst wero npenHazHaveH Tpancopmarop?

2. KakoB nipunIum aeicTeus Tpanchopmaropa?

3. Kak onpITHBIM ImyTeM ompenenuTb koddduunent Tpanchopmanun’?

4. [louemy npu yBeTWYCHUH TOKA HArPY3KH YBEITUUUBACTCS TOK, TOTPEOIIEMBbIN
TpaHcPOpMaTOPOM U3 CETU?

5. Ilouemy nipu usmeHennu Harpysku usmensiercst KI1J[ tpancdopmaropa?

Jlabopamopnasa paboma

TEMA: HCCEAOBAHUE NNOJIYITPOBOAHUKOBOI'O IMOJA
1. Hesb padoTbl
O3HakoMHTBCS ¢ pabOTO, OCHOBHBIMH  XapakTepPUCTUKAMA W  MPUMEHEHHEM
TIOJTYTIPOBOTHUKOBBIX JTMOIOB - BBIIPSMHUTEIHFHOTO JMOAA, CTAOMIMTpoHa, nuona IlloTkm
CBETOM3IIYYAIOIIEr0 AUOA.
2. Onucanue J1a00PaTOPHOTO MOITYJISI
B naGoparopHoil paboTe u3ydaroTcsi XapaKTePUCTUKU BBINIPSIMHUTENBHOTO JMOAA THIA
IN4007, momymipoBoaHrKoBoro cradumurpona tuna KC 168A, cBeTouiyyaroliero auoia
tuna L-5013 um muoma Motk Tmma 1NS5S819. OcHOBHBIE mNapaMETPhl HCCIIETYyEMBIX
MOTYTIPOBOAHUKOBBIX MPUOOPOB MpuBeneHs! B Tadm. 3.1.1,3.1.2, m 3.1.3.
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Tabnuua 3.1.1

Tun npubopa 1N4007
TIpamoii BHIPAMIEHHBIA TOK, A |
HocrosiHroe 06paTHOE HanpsbkeHue, B 1000
ITocrogunoe npgMoe Hanpskerue, B 0,6...0,8
Tabnuua 3.1.2
Tun npubopa KC168A
Hanpsyxenue crabunmusauun, Uy, ,B 6,12...7.48
MunnaManbHbIH TOK cTabunu3anvu, I min , MA 3
MaxcHManbHbIH TOK CTaOWIN3AUHH, Loy max JMA 45
MaxcuManbHas pacceMBaeMast MOIHOCTD, Pmax , MBT 300
Tabnuua 3.1.3
Tun npubopa IN5819
ITpsaMo#i BEIIPSIMJICHHBIN TOK, A 1
ITocrosiHHOe 00paTHOE HaUpsDKEHHE, B 20...40
[TocTosiHHOE MpsAMoe Hampsxkerue, B 0,45...0,6
Ilepennsass  maHenmb  JJaOOPATOPHOTO  MOMIYJIS
npencrapiena Ha puc. 3.1.1. Ha neli m300paxkena ( L oy i )
MHEMOCXEMA HCCIEIYEMbIX LT, HAa KOTOPOU "'®"""
YCTAQHOBIEHbI ~ THE3Ma Uil MOJKIIOYEHHS Rl ?
M\/\"k/ ~ RN RS
W3MEPUTETIFHBIX TIPHOOPOB M COCIMHUTEIHHBIX » ol - y
IIPOBOTHMKOB. - ) i xoo x7 xao o™
N3 mnomynpoBOIHMKOBBIX JHOJIOB Haunbosee ié} o
YacTO HCIIOJIB3YKOTCS BBIIPAMUTEIILHBIE JTUO/IBL, A w vz lves lvoe
UCIIOJIB3YIOILKE CBOWCTBO OJIHOCTOPOHHEN f]d—q———«ﬁ Y ¥ Y\ ¥
1 X100
®
[POBOAUMOCTH p-1 TIEPEX0/1a. X
vl
[omympOBOMHUKOBEIM CTAOMIIMTPOHOM HA3bIBAFOT |
boxit Ruw
JMOJ, HaNpsDKEHWE Ha KOTOpOM B 00JacTu DO
AIIEKTPUUECKOTO TTPO00st CJ1ab0 3aBUCHUT OT TOKA. xz xi |
[Ipumensiercst B crabuiamn3aTopax HalpsHKSHUS U Puc. 3.1.1

TOKa, HCTOYHHKaX OIMIOPHOI'0 HAIIPSKCHUA, TCIIAX

3ammThl. HopMaibHbIM peXMMOM paloThl CTAOMIMTPOHA SBISETCS PEXUM C OOpaTtHO

BKIIIOYCHHBIM p-n  TICPEXOI0M, pa6quM HaIIPsPKCHUEM - HAIIPSDKCHUC OJICKTPHYCCKOIO

npobost  mepexona, pabodyrM  ydacTKOM —BOJIBTAMIIEPHOM XapaKTEPUCTUKH  (001acThbiO
CTa0WIM3allMi) - YY4aCTOK OOparHOW BETBH, KOTOPBIM TOUYTH TapauleieH OCH TOKOB
(puc.3.1.2). OrpannyrBasi ¢ OMOIIIBIO PE3UCTOPA MPOTEKAIOIINI Yepe3 CTaOUIUTPOH TOK,
9T00Bl W30eKaTh TEPETPY3KH, COCTOSHHE OJIEKTPUYECKOTO Tpo0Oos B HEM MOXKHO

noAACpKUBATH JJIUTCIBHOC BPCMsI.
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[TonmynpoBOAHUKOBBIE CTAOMIUTPOHBI H3TOTOBISIOTCS Ha
OCHOBE KpeMHHUs C OOJbIION KOHIIEHTpalHel mnpumecen
(Ha2 — 3 mopsaka 0oJblle, YeM Y BBIIPIMHUTEIbHBIX

nuonoB). bmaromapss 3ToMy oOpasyercss OueHb TOHKHMA [J

obp

1 Ic‘m min

BaHOPHBIﬁ CIION U CO3AAI0TCA YCIIOBUSA I SJICKTPUUICCKOIO
HpO60}I Inpu  CpaBHUTCIIBHO HEOOJIBIINX  3HAYCHUSIX
ITPHUIIOKCHHOT'O HAITPSAXKCHU .

cm

B IIPOCTENIIINX (mapaMeTpU4eCcKuX)

crabunuzaropax CTa0MiIu3alMs OCHOBaHAa Ha cBoifctBe L ___ Lt

— < cmmax

CTAaOWJIMTPOHA COXPAHATh IOCTOSTHCTBO  HAMPSIKCHUS
nopu  u3MeHeHMH (B ONpeNeNeHHBIX  Mpenenax)
OpoXondIlero uepe3 HUX Toka. (Cxema MpocTeiiiero Puc.3.1.
napaMeTpUYeCcKoro cTabuIM3aropa Ha MOITyIPOBOJHUKOBOM

cTabmUTpoHe n3o0paxkeHa Ha puc. 3.1.3. Ecnu BxonHOe HanpshKeHHe CTaduiM3aropa
U,xyBeIUUUTCST TPU HEU3MEHHOM CONPOTHUBICHUU HArpy3Kd HM3-3a MOBBIIICHUS

HANPSDKEHUSI CETH, TO B COOTBETCTBUU C  BOJBTAMIIEPHOM  XapaKTEPUCTHKOU
CTaOMIIMTPOHA HE3HAYUTEIHHOE YBEJIMUEHUE HANPSHKEHUSI HA HEM
OPUBEIET K 3HAYUTENIbHEE YBEIUUYEHUIO  TOKA I, IPOTEKAIOIIETO  Yepe3
ctabmwutpoH. (CrenoBareiabHO, YBEIMYUTCS TOK I5 majeHue HaIPsKEHUS
I;RsHa  GaylyTacTHOM COMPOTHUBIICHUU Rsre. nponsonaer

nepepacupCACaCHUC MMPpHUpAICHUA BXOAHOI'O HAIIPSXKCHUSA U

Rs

BBIXOJIHOE HANPSIKEHUE U3MEHUTCS] HE3HAUYUTEIBHO.
[Ipy HEM3MEHHOM BXOJHOM HAMNPSHKEHUUM W W3MEHEHUU _I’_—E:l—‘
TOKa Harpysku, Hanpumep OT Iy 10 Ihmn, TOK uepe3s
crabumTpoH Bo3pactaeT Ha BeUUUHY (Ix - Limin). U
BrixogHoe HanpsbkeHue Ugn3MEeHUTCs] HE3HAYUTENbHO. s
HOpMaJIbHOW  paboThl  cTabuiau3zaropa  HE0OXOAUMO

00eCIIeYUTh YCJIIOBHA, IIPU KOTOPBIX TOK CTa6I/IJ'II/ITpOHa HEC .

JOJDKEH BBIXOAWTD 3a Mpeensl padouero auanasoHa 4oymi— Prc. 3.1.3
1nax. 1103TOMY BETMUMHY
0asIaCTHOTO CONMPOTHUBIICHUS BEIOUPAIOT U3 YCIOBUS
- M
I+1,..°

cm.nom

6

I —JLommae ~femsow e - HOMMHANBHDI

TOK CTa6I/IJ'II/IBaI_II/II/I

[Mpunuun paboOThl CBETOM3IYYAIOIIMX JHWOJOB OCHOBAaH Ha H3JIydareiabHOU
peKoMOMHAIMM B OOBEME p-HIIEpPeXOoa MPU HHKEKIUU HEOCHOBHBIX HOCHUTEJEH
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3apsiaa oA JEHMCTBHEM MPSMOTO HampspkeHWs. B pesynbrare  M3iIydaresbHOU
PEKOMOMHALIMM TIEPEXO/ HCIYCKACT 3JIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE MOTYT
HaXOIHUTHCS B CBETOBOM (BHJIMMOM) Wi MH(ppaKpacHOM (HEBUAMMOM) nuarna3one. Ha
HOJYIIPOBOAHUKH, HW3Iy4YalOUIME SHEPrui0 B HMH(PPAKpPACHOM JAMANa30HE HAHOCAT
JIOMUHO(OpP, KOTOpBIA MpeoOpasyeT HEBUAMMOE H3JIyueHUE B LBeTOBoe. LlBer
CBEUEHHUSI 3aBUCUT OT COCTaBa JIIOMMHO(POpAa U MOMKET OBITh 3€JEHBIM, KpPaCHBIM,
CHUHHUM M Toi1yObIM. Ba)KHBIMH TOCTOMHCTBAMM CBETOM3JIyUYAOLIUX JHOOB SIBISETCS
Manasi moTpebiseMas MOIIHOCTh, BHICOKAas YHMCTOTa I[BETA CBEUEHUS, CTAOMIBLHOCTD
[[BETA CBEUEHUS OT BPEMEHH HapabOTKU U TeMIIepaTyphbl.

Huoner IIOTKM BBINOJHSIOTCS HAa OCHOBE KOHTAKTa METAJUI-MOIYNPOBOIHUK.
OOpa3oBaHHBI Ha I'PAaHULE MEXKIY METAIJIOM M IMOJYNPOBOAHUKOM 3JIEKTPUYECKUN
Nepexo]l SABISETCS 3alldparollMM M 00JaJaeT CBOMCTBOM — OJHOCTOPOHHEH
npoBouMOCTH. [loTeHIanbHbIi 6apbep Ha KOHTAKTE METaJUI-IIOJYNPOBOAHHUK YACTO
Ha3bpiBatoT Oappepom IlloTku. B TakoMm mnepexoie BCIEACTBUE MaJION IUIOMIAIU U
OOJBIION HMIMPUHBI 3aTUPAIOIIETO €0 00eCIeUYnBAETCSl He3HAYUTeNbHasl OapbepHas
emKkocTh (He mpeBbimaer 1 nd). M3-3a orcyTcTBUs MHXKEKUIMU B 06a3y HEOCHOBHBIX
HOCHUTEJEN B HEW HE MPOMCXOIAT MPOLECCHl HAKOIUIEHUS M paccachlBaHUS 3apsiiOB.
[To3TOMY NIUTENBHOCTH MEPEXOJHBIX MPOLIECCOB, 00ycnoBiIeHHas B auoaax lllorku
TOJILKO Tepe3apsAKkoi OapbepHON €MKOCTH, COCTABIISET ECAThIE JOIM HAHOCEKYH/IbI.
OTn cBOWCTBA onpeaenuau npuMeHeHne auona IIoTku kak uaeasbHOro 3J1€MEHTa B
UMITYJIbCHBIX YCTPONCTBAX.

3. ITopsinoK BbINOJTHEHHUS PadOThI

3.1 DkcnepuMeHTAJbHOE HCCIe0BAHHE BHIPAMUTEIBLHOIO THOAA

3.1.1. CoOparp cxemy s HCCIEIOBAaHUS BBIIPSAMUTETLHOTO auoma VD1 Ha
MOCTOSIHHOM TOKe. JIJisi u3MepeHusi aHOJHOTO TOKa BKJIIOUMTh MUJUIMAMIIEPMETP, IS
U3MEpPEHHUsT aHOJHOTO HANpPsDKEHHS! BKJIIOYUTh MYJIBTUMETP B PEKHUME H3MEpPEHUs
NOCTOSIHHOTO HampspbkeHus: (puc. 3.1.4). BKIOYMTH 3EKTpPONUTAHHE CTEHAA U

X14 X158

L A2 X9

Puc. 3.1.4
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YCTaHOBUTH Nepekiiouaresab SAl B MO3UILUIO «+.

3.1.2. CHATb BOJBTAMIEPHYIO XAPAKTEPUCTHUKY BBIIPSIMUTEIBHOIO JAHOAA HAa
ITOCTOSIHHOM TOKE CHaJaJia

JUIsL IPSMOM, a 3aTeM OOpaTHOW BETBM, YCTAHOBUB Iepekiitoyaresib SAl cHavana B
NO3ULIMI0 «1+», a 3aTeM B NO3ULMI0 «—». YBEIMYMBAsA BXOIHOE HAINPSIKEHHUE C
nomompblo noreHnuoMerpa RP1 or 0, u3MepsaTe TOK W HampspDKEHUE HA JIHOAE.
Pe3ynbrarsl usmepenuit 3anecty B Ta0i. 3.1.4 u 3.1.5. BBIKIIOUUTH 3JE€KTPOIUTAHUE.
Ycranosuts noreHuomeTp RP1 B HyneBoe nonoxenue

Tabnuma 3.1.4

Unp.B

Iop, MA

Tab6muma 3.1.5

Uobp. B

[o6p, MA

3.1.3 DKcnepuMEHTAIbHOE MCCIIEJOBAHUE OIHOMNOIYNEPHOAHOIO BBINPSAMUTENS Ha
MOJIYIPOBOAHMKOBOM  auoAe. [[ns 3Toro MNOAKIIOYMTH OAMH M3  BXOJOB
BYXKaHAIBHOTO ocmmmtorpadpa k wiyHTy Ry (kopmyc ocmmmtorpada  «by»
NOJKIIIOYUTh K THe3ny X12), BX0oA BTOpPOro KaHalla MOAKIIOUMTH K THe3my X3.
YCTaHOBUTh CHUHXPOHU3ALUIO OT CETU. BKIIOUUTH SIEKTPONUTAHHUE U TMEPEBECTU
nepexiodaresib SAl B mo3umuio «~». [lorennmomerp RP1 ycTaHoBUTH B KpaitHee
IIPaBOE MOJOKEHUE. 3apUCOBATh OCLMIIJIOTPAMMBbI aHOTHOTO TOKA i W HANPSKEHUS Ha
TIMOZIE Uq,OTIPEICTTUB MACIITAORI 110 BPEMEHH, TOKY U HanpspkeHuto. [Ipu atom ydects,
4TO comnpoTuBieHue myHTa R, cocrtaBaser 10 Owm. Onpenenutrs BeTUYUHY
MaKCUMaJbHOTO OOpaTHOro HampsbkeHus Ha jauofe. CHATh  OCHUILIOTpaMMy
HanpsDKEHUs Ha Harpy3ke uy,. JJist aToro kopryc ociuuiorpada nmoakItounuTh K THE3LY
X3, a BXoA OgHOro W3 KaHajmoB K THe3ny XI10. 3apucoBarh ocuuuiorpamMmmy
HaNpsDKEHUsSI Ha Harpy3Ke Uu,ONpelesMB MacluTaObl MO0 BPEMEHU M HAIMPSKEHUIO.
BBIKIIIOUNTH TUTAHKE MOZYJISL U CTEH/A.

3.2 DkcnepuMeHTaJbHOE HccaenoBanue nuona llorkn

CobOparp cxemy musa uccnempoBanus nuona lllotkm (VD2) Ha MOCTOSITHHOM TOKe.
Boimonuute nyHktsl 3.1.1 u 3.1.2 nna nuoma Illotku. CpaBHUTH BOJIbTaMIIEpHBIE
XapaKTePUCTUKHU OOBIYHOTO BBIIPSIMUTENBHOTO Auoaa u auoaa Llorku.

3.3 DkcnepuMeHTAJIbHOE UCCIe0BAHNEe CTAOMIMTPOHA



68

3.3.1. CoOparb cxemy Uisl WCCICIOBAaHUS CTAOMIMTPOHA HA TIOCTOSHHOM TOKE
(amanmormuno cxeme mo pwuc. 3.1.4. Bemomuute myHKT 3.1.2 nmus crabuiutpoHa.
[Toctpouts Tpadmk 3aBUCUMOCTH BbIXOogHOTO HanpspkeHust U,,oT Toka I, Pesynbrars
3aHecTH B Tabm. 3.1.6.

TabOmuma 3.1.6

Uct, B
Ict, MA

AM0ab!

X112 X13

Puc. 3.1.5

I[Io mnosy4eHHOM BOJIBTAMIIEDHOW  XapaKTEPUCTHUKE OINPEACIUTh  HaIpsHKECHUE
crabunmuzauuu U1 Benuuuny AU QPepeHInaabHOr0 CONPOTUBICHUS Fo.

3.3.2.Co0parh cxeMy mHapamMeTpHuecKoro crabmnm3atopa Hampsbkenus (puc 3.1.5).
BoikimounTs anexTponutanue crennaa. llepexmouarens SAl  momynst  AMOIOB,
YCTAaHOBUTh B TMO3ULIUIO «—»

3.3.3 3MeHsAs BEIWYUHY BXOAHOTO HAMNPSIKEHUS C MOMOIIbIO MoTeHimomerpa RP1
CHSITh 3aBUCHUMOCTb BEJIMYUHBI BBIXOJHOTO HAMPSHKEHUS OT BEJIMYMHBI BXOAHOTO
HaTPSKEHUS

U = f (st)-

Pesynbrarel 3anectu B Tabm. 3.1.7.

TabOmuma 3.1.7

Uct, B

Usx, B

Onpenenuts  kodhduiment crabunuzanuu  cradunuzaropa Ko Ha  yuyacTke
cTabmIM3aIuu
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KCT = AUBK ;
AU

cT

Jlabopamopnasa paboma
TEMA: NICCIIEJOBAHUE PABOTHI BUITIOJIAAPHOT'O TPAH3UCTOPA

1. Heab padoTsl

O3HakoMHUTbCA € PaOOTOH, OCHOBHBIMU XapaKTEPUCTUKAMHU W MPUMEHEHHUEM
OUMOJNSPHOTO TPAH3UCTOPA.

2. Onucanue J1a00PaATOPHOTrO MOIYJISAA

B komruiekT 1aboparopHON YCTaHOBKHM BXOST Cleayrole Moayinu: « TpaH3uctopsy,
«DYHKIMOHAIBHBIA TeHEpaTropy», «MymbTuMeTpoly, «Momynb MyabTUMETPOBY». s
HaAOJIOAEHUS OCIIMILIOTPAaMM MTPUTOTOBUTH OCLIILIOTpad.

Ilepennsis manens Monyns «TpaH3ucTopeDy mpeacTaBieHa Ha puc. 3.2.1. Ha Heit
IIPUBEICHA MHEMOCXEMa M YCTAaHOBJIEHbl KOMMYTHUPYIOIIHE W PETyIUPYIOLIUe
aneMeHThl. Ha MHeMocxeme n300paxkeHbl: OMmossipHbiil Tpanszuctop VT1, monesoit
tpansuctop VT2, noreHumomerp RP1 1nyist u3MeHeHus1 HanpsiKeHus, [0AaBaeMOro Ha
0a3y (3arBOp), TOKOOrpaHMuuBawIMi pe3uctop RI1, pesucrop Harpyzku R2,
CONPOTHUBIICHUE  KOTOPOTOo  H3MeHseTcs nepeknmtodareneM SAl. Benuuunsl
CONPOTHUBIICHUH, COOTBETCTBYIOIINE MOJOKEHUAM MEPEKIIOUaTeNs IPUBEACHBI B Ta0M.
3.2.1.

Tabmuna 3.2.1

Ne nosunuu 1 12 5
Conporusrenne, KOM 1 Ti2 1.5 1.8 2.2

— TPAHIUCTOPBI I

-

Puc. 3.2.1 Monynb «Tpan3uctopbi»
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BennunHa TOCTOSIHHOTO  HANpPsDKEHMs, I0JIaBA€MOT0 Ha  KOJUIEKTOpP  (CTOK)
perynupyercss noreHuuoMerpoM RP2. Ilepexmtouarens SA2 mnpenHazHadyeH st
BKJIIOYEHUS MIEPEMEHHOTO WJIA MOCTOSIHHOTO HampsikeHus. [ mojaun Ha KOJUIEKTOP
(CTOK) TOJIBKO MOJOXKHUTEIbHBIX TMOJYBOJIH MEPEMEHHOTO HAMPSKEHUS CIIY>KUT JTUOJ
VD. Tokx B »aTOi mnenu orpaHuuuBaetr pe3uctop R3. Pesuctop Reumutupyet
BHYTPEHHEE

CONPOTHBIICHUE MCTOYHMKA BXOMHOro curHana. Konpencatop C MCKIIOYAET BIUSHHE
BHYTPEHHETO COMPOTUBJICHUS MCTOYHUKA BXOHOTO CHUTHAJIA HA TOJOXKEHUE pabodeit
touku mokost. lllynt R,~= 1 0 Owm ciyxut 1 ocrpumiorpadupoBaHus CUTHAIIA,
MPONOPLIMOHAIIBHOTO TOKY 4epe3 TpaH3uctop. Ha mepenHeil maHenu pa3menieHbl

OcHOBHBIE TIapaMEeTPhl  MCCIEAYeMOTO  OWIMOJSPHOTO  TPaH3UCTOpA
Tabnupa 3.2.1

Tan Tpanszxcropa BCé39%
MakcHMaNnbHO JOIYCTHMBIH TOK KOJUIEKTOPA Ky pax, A 0,5
MakcHMaTbHO AONYCTHMOE HANMPAXKEHHE KOILIEKTOP-3MUTTEP Ups yaxe, B 30
MakcHMaIbHAd pacCeHBaeMad MOINHOCTE HA KOMACKTOPE Py pay . BT 0,63
Craruyecknii koaddHuHenT Nepeaaun Toka hy, 40...160
MaxcumanbHoe HanpsskeHHe 3MHTTep-0aza Uss 1.0, B 3

TaKXe THe3/1a JUIs OCYIeCTBICHUs BHEITHUX coeauHenui (X1 - XI6).

OCHOBHBIMU XapaKTEPUCTHUKAMU TPAH3UCTOPA, BKIIOYEHHOTO MO CXEME C OOIIUM
AMUTTEPOM, SIBJISIIOTCS CTAaTHMUYECKasl XapaKTePUCTHKA MPSMOM Mepeaayu Mo Toky Ix=
f(Is) mpu Ug=const, cratnmueckas BoixomHast xapakrepuctuka Ix= f(Uks) npu Iy = const
(puc. 3.2.3), a Takxe crarndyeckas BxonHast xapakrepuctuka 5= f(Us,) mpu Uks const.

I I max

MA

T
1
I
]
I
r
L}
]
|}
i
1
I

14\"'} E E!dzo EI
— ] ] ] ] l'l
[..mrA UH,B

Puc. 3.2.2

Cratnyeckas BbIXOJHAsl XapaKTEPUCTHKA TPAH3HCTOPA MOKA3bIBAET 3aBUCHUMOCTh TOKa
KOJUIEKTOpA OT HAIpPsDKEHUS Ha KOJUIEKTOpE MPU HEM3MEHHOM 3HAUYEHUHM TOKa 0a3bl.
Tak Kak K KOJUIGKTOPHOMY TEPEXOAy MPUIIOKEHO OOpaTHOE HANpsKEHHE, BBIXOIHAsS
XapaKTEepPUCTHKAa COOTBETCTBYET OOpaTHOW BETBH BOJBTAMIIEPHOM XapaKTEpUCTUKU
pn-niepexona. C yBelnyeHUEM TOKa 0a3bl KOHIEHTpAIMsi HEOCHOBHBIX HOCHUTENEH
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3apsiga 0a3pl BO3pacTaeT 3a CUeT WHXKEKIUMU HMX M3 sMuTTepa. llpum stom uepes
KOJUIEKTOPHBIH mepexo] OyneT NpOXOAUTh OOJIbIIee KOJTNYECTBO OCHOBHBIX HOCUTENEH
3apsia U3 SMUATTEPA, YTO BEJET K YBEJIMUYEHHUIO TOKA KOJUIEKTOPA.

Jis Toro, 4To0b! (popMa MEPEMEHHOM COCTABISAIONIEH CUTHAIA HAa BBIXOJE YCUIIUTEINS
Ha TPaH3MCTOpE CoBHajAaia ¢ (GopMON cUrHasla, IOJAaBAEMOTO Ha BXOJl, 3aBUCUMOCTh
MEXJy HHUMHU JIOJDKKAa ObITh JuHEMHOM. [lockonbKy TpaH3UCTOp — SBISETCS
HEJIMHEMHBIM JIEMEHTOM, BO3MOXHBI UCKaK€HMs curHaia. Hamnuue wim orcyrcTBHe
MCKQXCHUM 3aBUCUT KaK OT aMIUIUTYAbl CHUTHala, TaK U OT BHIOOpa MOJOKEHUS
HauaJbHOW pabouell TOUKM HAa CTAaTUYECKUX XapaKTepUCTUKax ycuiaurtens. Breibop
MOJIOKEHHsI HadaJlbHOM paboueit Touku BiumsieT Takke Ha KIIJ[ ycumutens. Ecnu
HayaibHas pabouasi TOUKA JIEKUT HA CEpeIuHE JIMHEHHOIO ydacTKa, a aMILIUTYyJa
CUTHajJa TakoBa, 4YTO pabouyas TOYKa, MEPEMEINAsCh, HE BBIXOAUT 3a MPENEbl
JIMHEMHOIO YYacTKa BXOJHOM XapaKTEpUCTUKH, TO HCKAKCHHsI CUTHAJIA I[OYTH HE
OpOUCXOAUT. TpaH3UCTOp pabOTaeT B aKTUBHOM pexuMe. M3-3a 60JIbIIOr0 TOKA MOKOS
KIIJ] B atom pexxume Huzkuii, meHee 50%. Takoil pexum paboThl YCHUIUTEIHLHOTO
KACKaJla Ha3bIBAIOT

pexumoM kinacca A. Pexum kimacca A HCHOJB3YIOT B OCHOBHOM B KacKajaax
[IPEBAPUTEIBHOIO YCUIICHUS.

bosiee skoHOMUYHBIMM SABISAIOTCA pexuMbl kiaccoB B, C, D. B pexume knacca B
HayaJbHas paboyvasi TOUKa BBIOMPAETCSl HA TpaHULE 00JIaCTH OTCEUKU. B 3TOM pexnme
YCWJIMBAETCS TOJIBKO OAMH IOJIYNEPUOX BXOAHOIO curHana. O4eBUAHO, YTO CUTHAI
IpU 3TOM cuiibHO uckaxaerca. Onnako KIIJ[ ycunurens B 3TOM pexume BBICOK (10
80%), Tak Kak TOK MOKOs Majl. JlJIg yCHJIEHUs CHTHajla B TEUEHHUs BCEro IMepuoaa
UCIIONB3YIOT ~JIByXTaKTHBIE CXEMbl, KOTrJa OJHO IUJIEYO CXEeMbl padoTaeT B
ITOJIOKUTEIIBHBIN TTONYIIEPUO BXOAHOTO CHUTHAJNA, a JIPYroe - B OTPULATEIbHBIN
HOJIYIIEPHOA BXOAHOIO CUTHasa. B TakoMm pexnMe paboTaroT Kackaibl MOLIHOTO
ycuneHus (BbixopHas MomHocTh 10 Bt u Gonee). B pexume knacca C HavasibHas
pabouasi TOYKa HAxXOAUTCA B OOJacCTHM OTCEUKH. Yron orceuku 6 menee 90°. Ilpu
[I01a4e CUTHaJa TOK KOJUIEKTOpa MPOTEKAET B TEYEHHWE BPEMEHH, MEHBIIE
MOJIyneproa HanpspKeHUs: BXogHoro curHaia. Mckaxenus curnana u KIIJ[ Gombiie,
4eM B pexxuMe kinacca B. Takoi pekuM NPUMEHSIOT B TEHEPATOpax CUHYCOUAIbHOTO
HaIIPSKEHUS], MOIIHBIX PE30HAHCHBIX YCUIIUTENSX.

Pexum knacca /[ 4acTo Ha3bIBAalOT KIIIOYEBBIM. AKTHBHBINA 3JIEMEHT B 9TOM PEKHUME
paboOTBl yCUJIMTENS HAXOAMUTCA JUOO B COCTOSHUM OTCEYKH, JIMOO B COCTOSIHMU
HacblIeHUs. B mepBoM cilydyae TOK uyepe3 aKTUBHBIM 3J€MEHT (TPaH3UCTOp) paBEH
HYJII0O, BO BTOPOM - PaBHO HYJIO IIaJICHUE HANPSIKEHHUS MEXKIY ero BBIXOAHBIMHU
s3axkumamu. KIIJ[ B 3ToM pexume OIU30K K €UHUIIE, TaK KaK MOTEpU SHEPTUU MaIbl.
DTOT PEeKUM UCTOIB3YIOT OOBIYHO AJISl YCUIICHUS MPSMOYTOJIbHBIX CUTHAJIOB.
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3. Ilopsinok BbINOJHEeHHs PadOThI

3.1 O3HakoMHUTBCS C JTAOOPATOPHBIM MOIYJEM JUIsl MCCIEIOBAHMUS TPAH3UCTOPOB.
Cobpatb cxemy [JIsl CHATHUSI XapaKTEPUCTUK OUMONSpHOro TpaHiucropa (puc. 3.2.3).
Mexny raesnamu X2 U X6 BKIIOYUTh MUJUTMAMIIEPMETP U COCAMHUTH MEPEMBIYKOM
rHe3ga X9-X11. Mexny rHe3mamu X1-X4 BKIIOYATH BTOPOM MHIJUIMAMIIEPMET]
Moayass muumamnepmerpoB. CoenuHuTh nepeMblukod rHe3na X3-X7. Mexnay
rHe3gaMu X2-X5 u X4-X16 BKIIOUUTH MYJIBTUMETPHI B PEXKUME H3MEPEHUS
MOCTOSTHHOTO HanpspkeHus. TymOnep SA2 ycTaHOBUTH B HIJKHEE TIOJI0KEHHUE.
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Puc. 3.2.3.

3.2 DKCIEpUMEHTAIBHOE UCCIIEIOBAHNE XapAKTEPUCTUK OUITOISIPHOTO TPAH3UCTOPA
3.2.1 CHATh cTaTHUECKYIO XapaKTEpUCTUKY MpsMOW mepemadu mo Toky I.=f(16) npu
Uk, paBHOM 3amaHHOMY 3HaueHHi0 FE,uRx=0. JIns 3TOro AONOJHUTEIHHO MOCTAaBUTH
NepeMbIuKy Mexay THezmamu X1-X3. Brmounth «Mopaynb NUTAHUS», BKIIOYUTH
tymOnep «llutanue» Ha mMonmyne «TpaH3uCTOpb). DKCHEPUMEHTAIbHBIE PE3YIbTaThI
3anucarb B Ta6n. 3.2.2. Ilpu CHATHM XapaKTEPUCTUKU CIEAUTH 32 IMOCTOSHCTBOM
Hanpsxenus Uk.

U.= Tabnuna 3.2.2
15, MA
I, MA
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3.2.2 CHATh XapaKTepUCTUKY NPSIMON Mepeaadu 1Mo TOKY MPU HAaJW4YUU Harpys3ku R.
VYo6pare mepembruky Mexay rHesgamu X1, X3. C momomipio mepexiodarens SAl
YCTaHOBUTH 3aJjaHHOE 3HadeHue pe3uctopa R2. C momomibio noreHiuomerpa RP1
YCTaHOBUTE TOK 0a3bl, paBHBIN HYJIIO, a C MOMOIIIbIO MOoTeHIInoMeTpa RP2 ycranoBute
3ajaHHOe 3HaueHue FE,. B panpHeimem pyuky perymupoBku RP2 He Tporars. B
o0nacTy BOJIM3M HACBIIIEHUS TOYKWA CHUMATh Yalle. JKCIIePUMEHTAIbHbIE PE3YyIbTaThl
3anucarh B Ta0J. 3.2.3. Beikimouuts Tymonep «Iluranuey.

U= Tabnnma 3.2.3
15, MA
I, MA
3.2.3. ITo moctpoeHHoil B 1. 3.2.2 XapakTEPUCTUKE OMPEIEIUTh 00JacTh

AKTUBHOTO YCHJICHHS, OTCE€UKM W HachllleHus. Onpenenntb MaKCUMAaJIbHbIA TOK
[Omax, IpH KOTOPOM el11e 00eCTIeYNBACTCS TMHEHHOE YCUTIEHUE.

3.24. CHATb BBIXOJHBIE cTaTWdeckue xapakrepuctuku tpanzuctopa Ix=f(Uks)
npu

Is = const. Jljig 3TOro JOMOJHUTENBHO YCTAHOBUTH MEPEMBIUKY MEXAY rHe3naMu X1-
X3.

Bxotounts nutanue moayisa. M3aMeHaTh TOK 0a3bl OoT 0 CHSATh CEMEMCTBO BBIXOJHBIX
XapaKTEPUCTUK M 3apUCOBAaTh HA OIHOM DPHUCYHKE BBIXOAHBIE XapAKTEPUCTUKH IS
Tpex 3HaueHui Toka 0a3bl: Is; = 0; 52 0,516max; I63 Lomex - BBIKITIOUUTE TUTAHUE MOJTYJIA.
Jlns aToro ¢ momotbio oteHuuoMerpa RP1 ycranasinuBate Tok 0assl Is; = 0; 15,70,5
Tomax; I63 Tomx JA3MeHsss Hanpsbkenue Uy, moreHuuomerpom RP2 B nenu koiekropa
HANpsDKEHWE OT HYJEBOIO 3HAYEHHUS M3MEPATH TOK KOJUleKTopa I TpaH3ucropa.
[IponsBecTn M3MepeHUss TOKA KOJUIEKTOpPA MPHU HECKOJIbKUX 3HAYCHUSX HAIPSHKCHUS
Uks. Pesynbrarel u3mepenuil 3anectd B Ta0:1.3.2.4. IlpousBecTd aHajIOTUYHBIE
U3MEpEeHUs MpU ABYX IPYrMX 3HAYeHHUsX Toka 0asbl. Ilepen kakapiM M3MepeHHeM
HE00XOIMMO TOJPETYAUPOBATh TOK 0a3bl TPAH3UCTOPA.

g = Ta6muna 3.2.4
I, MA
Um, B

3.3. DKcnepuMEHTalbHOE HCCIEIOBAaHUE YCUIIMTEIBHOTO Kackala Ha OWMOJSPHOM
TPaH3UCTOPE

3.3.1. Cobparb cxemy [Jsl UCCIEIOBAHMS YCUITUTENBHOTO Kackaaa. Pa3oMKHYTh
Toukn X1-X3, yCTaHOBUTH 3aJlaHHOE 3HAYEHUE COMpOTUBIEHHsS pe3uctopa R2. K
rHe3ny X13 MOmKIIOUNTh BBIXOJHOE HANpsDKEHUE (PYHKIIMOHAIBHOTO TEHepaTropa,
COEJIMHMB 3€MJII0 TeHeparopa ¢ rHe3aoM X16. CoequHuTh mepeMbluKor rHe3na X9-
X10. Noakmrounts kaHan CHI1 ocuuminorpada ko Bxoay yeunurens (THezna X9, XI5),
a kanan CH2 x Beixogy ycunurens (rHe3no X3). BKiIOUWTh BpeMEHHYIO pa3BEPTKY
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ocumwiorpada.  BxmounTh  (yHKIMOHANBHBI  T€HEpaTop M yYCTaHOBUTH
CUHYCOUJAJbHBIM curHan yactotor 50 I'n, yMEHBIINTG CUTHAN JO HYJS PErYIATOPOM
ammuntyabl. Ilepexmiounts Bxoasl CHI1 ocummnorpada Ha mOMOXKEHHE «BXOI
3akopoyeH». Brirounts nuranue crenaa. Ilpu Toke I = () yCTaHOBUTH C MOMOILBIO
noreHoMerpa RP2 3amaHHOoe 3HaueHue Eu Janee HE HM3MEHATh €ro IpH BCEX
AKCIEPUMEHTaX (HE Tporarh pyyky noreHumomMerpa RP2!);

3.3.2. Ilo cHATOM paHee XapaKTEpUCTUKE MPsSMOM IepeAadud IO TOKYy IIpH
HaJIMYUK Harpy3KH ONPENEINTh BEJIUUMHBI TOKA MOKOS 0asbl I i pexuma ycuiieHus
Kjacca A.

3.3.3. Onpenenuts  ASKCOEPUMEHTAIBHO  MAKCUMAJIbHYIO  aMIUTUTYLY

HCUCKAXKXCHHOI'O BbIXOAHOI'O CHHYCOHMAAJIILHOI'O HAaIIPAXKCHUSA Usixm. YCTaHOBHUTH

MOCTOSIHHBIM TOK 0a3bl paBHbIM lg,. [lMaBHO yBenMuMBaTH MEpPEMEHHBIA BXOIHOU
CUTHQJI JO0 IIOSABICHHS BUAMMOIO YIUIOUIEHUS BEPIIMH CUHYCOUJIbl BBIXOAHOTO
HaITPSDKEHUS.

OOpatuTh BHMMAaHHE, OJHOBPEMEHHO JM HAYMHAIOT YIUIOIIATHCS MOJIOXKUTENIbHASA U
OTpULIaTeNIbHAs MOJYBOJIHBL. [IpM HEOOXOAMMOCTH YTOUHUTH MOJIOKEHUE padouei
TOYKM MOKOsl. M3MepuTh ¢ MOMOIIBIO ocuuuiorpada aMmIiuTyabl HEUCKa)KEHHOTO
BBIXOAHOTO Uyt BXOmHOTO — UgcurnanoB.  OmnpenenuTs k03(QQUIMEHT yCUIIEHUs
Kackaza I1o

HaINpsDKEHUIO.  3apucoBaTh OCLHUJUIOIPAMMBI BBIXOJAHOIO CHTHAJA C UCKAXKEHUSIMU H

4. ConepxxaHue oT4eTa

a)HauMEHOBaHUE PaOOTHI U 1IENb PaOOTHI;

0)2NeKTPUYECKHE CXEMBI TPOBECHHBIX YKCIIEPUMEHTOB;
B)TaOJIMIIBI C pe3yIbTaTaMH SKCIIEPUMEHTA U OCHUIIOTPaMMBI;

r) pe3yibTaThl SKCIEPUMEHTAIBHBIX HCCIEAOBAHUNA M MPOBEIEHHBIX IO HHUM
pacdeToB, IIOMEIIEHHBIE B COOTBETCTBYIONIME TAOJNWIBI; OINPEACTUTh 10
IKCIIEPUMEHTAJIBHBIM XapaKTEPUCTUKAM TPSIMOHW MEepeaadu Mo TOKY CTaTHYECKHA
kod(punneHT nepenayu Toka. B u xoadduinment ycunenus kackaaa mo Toky K,
IpyU 3alaHHON Harpy3ke BOJHM3U paboueil TOUKM MOKOs A 3aJaHHOrO Kiacca

YCUJICHHSL:
B= A‘rx ) K;‘ = AI:: :
6 AIG

MaKCHUMaJIbHOTO curHana 0e3 uckaxkenus.3.3.4.MccnenoBats paboTy TpaH3WCTOpa B
KIroueBoM pexknme (kiaace D). YeranoBute I; = Ou yBeTUYHTHh BXOIHOE HAIPSHKEHUE
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70 TepexoAa TpaH3UCTOpa B KIIOYEBOM pEXUM. 3apHCcOBaTh OCLHHLIOTPAMMY
BBIXOZHOTO HAIIPSIKEHUS.
S. KoHTpoJIbHBIE BONIPOCHI

1. KakoB npuHIUI 1€MCTBUSI TPAH3UCTOPA?

2. Kakue cymecTByOT CXeMbI BKIIFOUEHUSI TPAH3UCTOPOB?

3.KakoBa MONSPHOCTh MOCTOSHHBIX HANPSKEHUW, MPUKIAIBIBAEMBIX K TPaH3UCTOPY
TUIA N-p-N TIPU PA3JIMYHBIX CXEMAX BKIIOUEHUSA?

4.Kak BBINIAAST BBIXOAHBIE M BXOJHBIE CTAaTUYECKUE XAPAKTEPUCTHUKUA B CXEME C
001UM SMUTTEPOM?

5.Uto Takoe craTMyeckash XapaKTepuUCTHKa MpsAMoi mepemaun 1o Toky? Kak ee
noctpoutsh? Kak oHa BuoU3MeHseTCs py HaNM4uu Harpy3ku? Kak ee CHITh?

6.Kak onpenenuts craTnueckuii KoApGUIIMEHT Mepeadyn TpaH3ucTopa mo Toky B?
7.Kak CHATh CTaTUYECKHUE BBIXOJHbBIE XaPAKTEPUCTUKH?

8.Kak mocTpouTh TUHUIO HATPY3KHU?

9.Kax Be1Opath pabodyio TouKy MoKos B kiaccax A, B, D?

10. HapucyiiTe cxeMy YCUITUTEIHHOTO KacKaja ¢ OOIIMM SMUTTEPOM.

11. KakoBO Ha3HAY€HUE IIEMEHTOB YCUJIUTENSA?

12Kak omnpeaenuts KO3QGUUIMUEHT YCWICHHS] Kackajga IO TOKY M HaIpsSKEHUIO

(rpadpuyecku u IKCIIEPUMEHTATIBHO)?

13. Yto Takoe 001aCTh aKTUBHOT'O YCUJICHUS, HACBIIIIEHUSI, OTCEUKH?
14. Yto Takoe KIKOYEBON PEXKUM, KAKOBBI MPEUMYIIECTBA KIIFOUEBOTO PEKUMA.

Jlabopamopnasa paboma
TEMA: UHCCIIEAJOBAHUE OJHO®A3ZHOI'O ABYXIIOJYIIEPUOJHOT' O
BBITPAMUTEJIA
1. eab pabdoTbi
O3HAKOMUTBCA € NPUHIMIOM PaOOThl W OCHOBHBIMH CBOMCTBaMM OJIHO(A3HOTO
JBYXIOJIYIIEPUOAHOTO BBIMPSIMUTENIS, U3yUNUTh BIUSHUE CITIQXXHUBAIOIUX (UIBTPOB Ha
paboTy BBIIPSIMUTEILHOIO YCTPONCTBA.
2. Onucanue J1a00paTOPHOI YCTAHOBKHU
JluneBas maHesb JIabOpaTOpPHOTO MOYIS MpeacTaBieHa Ha puc.3.3.1.
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Puc. 3.3.1

Ha nuneBoilf maHenu u300pa’keHa 3JIEKTpUUYECKas cXema OJHO(]Aa3HOro MOCTOBOTO
BBIIIPSIMUTENS, YCTAHOBJIEHbl KOMMYTHUPYIOIIME 3JEMEHThl M  KIEMMbl JUIA
HOAKJIIOUEHUS] aMIIEpMETPa, BOJIBTMETPA U ocuusuiorpaga.

BeinpsimutensHbple  ycTpoiicTBa — Cily’kaT — JUIsi  NpeoOpa3oBaHHs — NEPEMEHHBIX
HalpsDKEHUM M TOKOB B NOCTOsiHHbIE. HeoOXonMMOCTh B TakoM IpeoOpa3oBaHUU
BO3HUKAET JIOCTATOYHO 4YacTO, HaIpHUMeEp, IMpU 3SJIEKTPONUTAHUM Pa3HOOOpa3HON
ANIEKTPOHHOM anmnaparypsl, JIEKTPOJBUraTreaeil MOCTOSHHOTO TOKA, AJIEKTPOJIU3HBIX
YCTaHOBOK, B YCTPONCTBax AJisl 3apsja akKyMYJISITOPHBIX Oarapeil, B aBTOMOOMJISIX
IpU MUTAHUU OOPTOBOM CETH OT TeHepaTopa MePEMEHHOTO TOKa.

BrinpsimutensHble yCTpOiCTBa OOBIYHO COCTOSIT M3 TpaHC(hOpMaTopa, OJHOTO MU
HECKOJIbKUX JJIEKTPUUYECKUX BEHTUJIEH M criaxuBatomiero guistpa. Tpanchopmarop
CIY’KUT JJIsl TOJMy4eHHs TpeOyeMOoro 3HayeHHUs BBIIPAMIISIEMOTO IEPEMEHHOTO
HaNpsOKEHUS. DJNEKTPUYECKUE BEHTUIIM - YCTPOMCTBA, 00JaJalolinue CBONCTBOM
OOHOCTOPOHHEW  IPOBOJUMOCTH  DJIEKTPUYECKOIO  TOKa, ciayxar Ui
HETNOCPEACTBEHHOIO IPE00pa30BaHusl MEPEMEHHOIO HAMpsKEHUsI B IYJIbCHUPYIOLIEE
HalpsDKEHUE OJHOro 3Haka. Yaiie BCero B KaueCcTBE AIIEKTPUYECKUX BEHTHIIEH
UCIOJIb3YIOTCS MOJIYIPOBOIHUKOBBIE JTUO/IBI. Crnaxxuparonue (GunbTpHI
OPUMEHSAIOTCS  JUIs

YMEHBIIEHUS]  MyJbCalMii  BBIIPAMIEHHOTO  TOKA W HalpsDKEHUs  Ha
BBIXOZI€ BBIIIPSIMUTEILHOTO YCTPOICTBA.

[Ipy BBIIpSMIICHHM TMEPEMEHHOTO HAINpPSHKEHHUS B 3aBHCHUMOCTH OT uucia ¢as
BBINPSAMJIIIEMOTO HAIPSHKEHUS, XapaKTepa Harpy3ku U TpeOOBaHMMA, MPEABABISEMBIX K
BBIIPSIMUTEIBHOMY TOKY M  HANpsKEHUIO, JJIEKTPUYECKUE BEHTUIM  MOTYT
COEIUHSATHCS MO pa3NIuyHbIM cxemaM. HauOompliee mpuMeHeHHEe MPH BBIIPSMICHUN
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oqHO(A3HOTO HAMPSHKEHUS TONydYWsia JIByXIOJYIIEPUOTHAS MOCTOBasl —CXema
BBIIPSIMIICHUSL.

MocTtoBasi IBYXIOJYyNEPUOAHAA CXEMa BBIIPSMIICHUS CONEPKUT JBE MApPbI JTUOJIOB,
BKJIIOYEHHBIX MO0 CXE€M€ 4eThIpexmieyHoro Mocra (puc. 3.3.2). B Teduenue kaxzoro
MOJIYNEPUOAA TOK IIPOXOJUT IOCIIEIOBATEIHLHO Yepe3 IBa AUOAA B ITPOTUBOIIOI0KHBIX
nje4yax Mocta. B ouH nogynepuos BXOJHOTO HAPSI)KEHUST TOK MPOTEKAET OT KIEMMbI
«A» uyepe3 auon VDI, Harpy3ky R4, muox VD3, k xiemme «B». B crnemyronuii
MOJYTIEPUO TOJSIPHOCTh BBIIPSIMIIAEMOIO HAINPSIKEHUST MEHSETCS U TOK HIET OT
kiemMMbl «By, uepe3 nuon VD2, Harpy3ky Ry, tnon VD4 k kinemme «A».
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HampaBnenue Toka uepe3 Harpy3Ky BCE€ BpeMs OHOTO
3HaKa, T.e. MOCTosHHOe. HampsbkeHne Ha Harpyske
Ugnniynbcupyroniee (puc. 3.3.3). [ToctosinHas
COCTABISIIONIASl HANpsDKEHUS Ha Harpyske (cpeaHee
3HAYEHUE BHIMPSIMIICHHOTO HATIPSIKCHMS )

[acTora yJIbCALIUA (gacrota OCHOBHOM
ApPMOHUYECKOU COCTaBJIAIOLIEH BBIIIPSIMIIEHHOTO
[ANpSDKEHUs) B O3TOM CXEMe paBHAa JABOMHOW 4YacToTe
[ANPSKEHNS NCTOYHUKA MUTAHUSL.

{oapurment mynpcanuii  (OTHOIIEHWE  AMILTUATYIBI
)'CHOBHOM TapMOHUKH BBIIPSAMIIEHHOTO HANpsKEHUS K
pEIHEMY 3HAYEHHMIO 3TOT0 HAIpPSHKEHUS)) B MOCTOBOM
xeme Kim = 0,67.

lanpsokenne, BocnpHUHMMAaeMoOe€ KaXIbIM  JIHOAOM B
[EIPOBOMASIIINNA MOJIYNEPUOl - OOpaTHOE HampsHKEHHE,
MPEESACTCS 3HAYEHUEM BBIIPSAMIIIEMOTO HaIPSKEHUS
[@ BTOPUYHOMN 00MOTKe TpaHcopmaropa.
AakcuManbHOE 3HaYeHHE OOpaTHOrO HaNpsDKEHUS Ha
MOJE  UOP.MAKCPABHO  AMIUIUTYJHOMY  3HAYEHUIO
BIIPAMIIIEMOTO HaNpsKEeHUs Uy,

~J
L1
VD

U,

| "

Ry,

Puc. 14.4
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JInsi  yMEHbIIEHUST NyJAbCAallMi  BBIOPSIMIECHHOTO  HANpsDKEHUST — BKJIKOYAIOT
ANMEKTPUYECKU  crmaxkuBarommii  ¢Gunstp. [IpocTedmuMu  CriIaKUBaIOUIMMHU
bunbTpamMu  SBISIOTCS KOHAECHCATOp, BKJIIOYAEMbIl MapajielbHO CIa00TOYHOM
Harpy3ke (puc.3.3.4) u WHAYKTUBHBIA (QUILTp (Ipoccenb), BKIHOYAEMBII
MOCJIE0OBATENILHO ¢ CUJIBHOTOUHOU Harpy3koi (puc.3.3.5).

[Ipy  ucnonb30BaHMM  €MKOCTHOTO  (puiibTpa  CIIAKUBAHHE  MYJbCallui
BBIITPSIMJICHHOTO HAIPSKEHUS U TOKA IPOMCXOJUT 3a CUET NEPUOJNYECKON 3apsAIKU
KOHJIEHCAaTOpa M NOCJHENYIOIIEH €ro paspsAaKd Ha CONPOTUBICHUE HArpy3ku Ry.
3apsiika KOHAEHCATOpa NPOUCXOJUT, KOIJla MIHOBEHHOE 3HAYEHUE BTOPUYHOTO
HampsoKeHUs  TpaHcdopMmaropa BBIIIE HAmpsDKEHUST Ha Harpyske (M Ha
koHjeHcarope). Korma HampspkeHue TpaHcpopmaropa CTaHOBUTCS  MEHBIIIE
HanpsDKEHUsT HAa KOHJAEHCATOpe, TUOMIbl 3aKPBIBAIOTCS U KOHAEHCATOP pa3pshKaeTcs
yepe3 conpoTtuBiieHue Harpysku (puc. 3.3.4). lanee mporuecc mosropsiercs. [Ipu
BKJIIOYCHHH EMKOCTHOTO (HJIbTpa HamnpspKeHHE HE YMEHbBIIAaeTcs A0 Hyld, a
MyJAbCUPYET B HEKOTOPBIX IMpeAesiax, yBEIUYMBas CpeaHEe

3HAYCHUEC BBIIIPSAMIICHHOTO HAIPSKCHUS. o— Y Y Y
EmkocTh koHAeHcaropa i (GuiIbTpa BBIOMPAIOT  TaKoOU Lo
BEJIMYMHBI, 4YTOOBI AJI1 OCHOBHON TapMOHMKHU BBIIPSIMIEHHOIO H R
HaIpsKCHUS €MKOCTHO€  CONPOTHUBIICHUE KOHJZICHCAaTopa U H
XCOOBLIO 3HAYUTEIHHO MEHbIIIE COPOTUBICHUS HArpy3ku RH

[ oo S

ch; = 1/211:er C(D <10 RH.
OTcrona BHJIHO, YTO MPUMEHEHHE €MKOCTHOro ¢GuibTpa Oonee 3PpPEeKTUBHO MpH
BBICOKOOMHOM Harpy3ke ¢ MajbIMU 3HAYCHHUSIMH BBIPSMIICHHOTO TOKA, TaK KaK MpH
ATOM Bo3pacTtaer 3 (HEeKTUBHOCTD CIITaXKUBAHUS.
D¢ heKTUBHOCTh (PUIBTPOB OLICHUBAIOT KOA(D(MUIIMEHTOM CIVIaKUBAHUS (|, PABHBIM
OTHOUIIEHUIO KO3 PUIIMEHTOB MyIbCalluii HA BXOJ/E U BbIXO/i€ (PUIIbTpa:

q = Kyisx / Knipx -

[Ipu BKJIIOYEHHM WHIAYKTUBHOTO (HIIbTpa TMOCJIENOBAaTENbHO C Harpy3Koi
U3MEHSIIOUIEECS MarHUTHOE T0JIe, BO30YK/1aeMOe MyIbCUPYIOIIUM TOKOM, HaBOJAUT
AIIEKTPOABMKYIIYIO CHIy caMonHaykiuu e= £ Ldi/dt. B cooTBeTcTBHM ¢ 3aKOHOM
AIIEKTPOMArHUTHOW MHIYKLIMM 3JEKTPOJBMKYINASl CHJIAa HAMpaBieHa TakK, 4TOObI
CINIaUTh MyJbCAllMM TOKa B IIEMH, CIIEAOBATENIbHO, U MyAbCAI[MU HAMpPSDKEHUS HA
Harpy3ke Rpy. DdGEKTUBHOCTh CITAXWBAHUS YBETUYMBACTCS TIPU  OOJIBIITUX
3HAYEHUSAX BBIIPSMIICHHOTO TOKA.
BenuunHy WHAYKTUBHOCTH (UIBTpa BBIOMPAIOT TakuM 00pa3oM, YTOOBI
UHAYKTUBHOE  CONPOTHBIICHUE ¢unbTpa X, <DOBLIO
3HAUMTENBHO Gosbiie Bemumunubl XLe = 27 for Lo 2 10 Ry, conporusnenns
Harpy3ku Ry :
bonbiiee ymeHbllieHHE MyJIbCallMid BBIIPSMIICHHOTO HAMpsKEHUsS 00€CHeurnBarOT
CMelIaHHble  (QWIBTPhI, B KOTOPBIX HCIOJIB3YIOTCSI M  KOHJEHCATOphl H
UHAYKTUBHOCTH, Haripumep, ['-o0pazusie u [1-o0pa3ublie crnaxuBaromue GuibTphbI.
bonee nmydinue pe3yiabrarbl 00€CeYMBaOT aKTUBHbBIE CIVIAXKHUBAIOLIUE (DUITBTPHI.
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3. IlopsiioK BBINOJHEHUS PA0OTHI

3.1. O3HakoMuThCs ¢ JaboparopHoil ycTaHoBKoHM. [logroroButs k pabote
MOJTY/b

«OnpHo(a3Hbld  BBIIPSMUTENB» W U3MEpPUTEIbHBIE  OpuUOOpbl  (MOIYJb
MYJIBTUMETPOB,

MOJYJIb V3MEPUTEITLHBIN) [Ipn
pabote ucnosb3yercs ocuusuorpad.

3.2. [IpucoenHUTh K HCCIEAYEMOMY MOIYJII0 amMOepMerp s
U3MEPEHHUS

BBITIPSMIICHHOTO TOKAa Harpy3ku. MynbTUMETp NEPEBECTH B PEXKUM HU3MEPEHUS
MEPEMEHHOTO HaNpsHKeHUsl. BKITIOUUTD 31€KTPONUTaHUE CTEHA (MOIYJb MUTAHUS )
u

BKJIFOUUTH Ocuuiuiorpad st HabmoaeHus: popM HanPsKSHHM.

3.3. BxitounB nutanue monyns (Beikimtouatenb SAl) Ilpu paszoMkHyTOM
KIoue SA2 u3MEpUTh BBITIPAMIIIEMOE HalpsbkeHue £/7 Ha BTOPUYHOM OOMOTKE
TpaHcdopmaropa. Pe3ynbrar uzmepeHus 3amnucarb B Tadm. 3.3.1.

3.4. IlogkmounTh K BTOPUYHOM OOMOTKE TpaHcdopmaropa BMECTO
mynsTUMeTpa ocumuiorpad. [lomyunte Ha 3KkpaHe ycToWumMBoe H300pakeHUEe U
U3MEpPUTH aMIUTUTYIHOE 3HAYEHHE BBIIpsAMIsieMoro HanpsbkeHust Us,. 3apucoBarb
B MacuITabe OCUUIIONPaMMY BBIIPSIMIISIEMOTO HAIIPSKEHUS.

3.5. IlepeBecT  MYJIBTUMETP B PEXUM  HM3MEPEHUS  MOCTOSHHOTO
HaIPSKEHUSI, TOJKIIIOUUTh MYJIBTUMETP K BBIXOJHBIM 38KMMaM BBIITPSIMUTEIBHOTO
MOCTa M U3MEPUTh BEIWYUHY BBIIPSAMIECHHOTO HampsikeHuss U,0B pexuMme
XOJIOCTOTO X0/1a BhIpsiMuTeNs. Pesynprar 3anectu B Ta6m.3.3.1.

Tabnnua 3.3.1
Uom U Uz / U

3.6. IloaxmounTh ocmwuiorpad K OAHOMY H3 JIUOJAOB, TOJIYYHUThH
yCTOMYMBOE H300paKeHHE, M3MEPUTh BEIMYMHY MAaKCHMAJbHOTO OOpaTHOTO
HaNpsHKEHUS. Ha TUOAE Uo0p.MAKC., 3APUCOBATh B TOM € MAcIITabe OCHMILIIOrpaMMy
HampsHKEHUS Ha JTHOJIE.

3.7. HccnenoBarb paboTy BBIIPAMUTENS 0€3 CIIaXUBAIOIIUX (QHIBTPOB.
JIise 3TOTO yCTAaHOBUTH 3aJlaHHYIO TMPENoAaBaTeleM BEIWYMHY CONPOTHUBICHHUS
Harpy3ku Ry IlomkmrounTs ocumuiorpad mnapajuieIbHO Harpyske, BKIIOYHUTH
Tymbiaep SA2 wu 3apucoBaTh B IPEKHEM MaciuTabe OCHUIUIOTPAMMY
BBINPSAMIICHHOTO HAIpsDKEHUA Ha Harpy3ke UHOpHU OTCYTCTBUM CIVIaXKUBAIOLIUX
¢unbTpoB. OmpenenuTh MO OCHUUIOTpaMME JBOMHYIO aMIUIUTYAy MyJIbCaluid
BbIIpsAMIIeHHOTO HanpsikeHust 2U,d,e,. V3MepuTh ¢ NOMOIIbIO MYJIBTHMETpA

MIOCTOSHHYIO COCTaBJSIIOUIYI0 HamlpsbKeHUusT Ha Harpyske Uj. ¢ = Umd,,ep/ Ui
Ta6nuua 3.3.2

IapameTp Tun puasTpa
OTKJIIOYEH Co | Lo Co
2Undnep
Uy
q=Umdnep/ Ud
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Pesynbrarel m3mepenuit 3aHectu B Ta0:1.3.3.2. Ilo pesynbraram H3MEpeHHI
ONPeNeIUTh KO3PPUIIUESHT MyIbCalluii

3.8. HccnenoBare BIMSHHE Ha BBIIPSIMIECHHOE HaNpPsDKEHUE €MKOCTHOTO,
UHIYKTUBHOTO U WHIYKTUBHO-EMKOCTHOTO CIIaXKUBaOIMUX GuibTpoB. s sToro
NOJIKJIFOYUTh OCHWJUIOrpad mapajyieibHO Harpy3ke M 3apucoBaTh B IPEKHEM
MacuTabe OCIMIUIOTPAMMBI — BBIIPSMIIEHHOTO  HANpspKEHUs  HAa  Harpyske
UHnpu Kaxaom

BKJIIOUeHHOM (unbTpe. Ilpu »TOM cpaBHUTH 3HHEKTUBHOCTh CIVIAXKUBAHUSA
€MKOCTHOTO (puiIbTpa ¢ pa3IMuHbIM 3Ha4yeHueM eMmkocTu ¢unsrpa (Clu C2). ns
3TOr0 U3MEPHUTh C TOMOIIBI0 MYJIBTHMETpPAa TOCTOSHHBIE COCTABIISIIOIINE
BBIIpAMIIEHHOTO HampsbkeHuss Udu ¢ momomibio ocuusuiorpaga mnepeMeHHbIe
coctaBisomue UdnepBBIPSIMIIEHHOTO HAMPSKEHUS MPH KaXXIOM BKJIIOYEHHOM
¢unbTpe. Pesynprarel n3mepenuit 3anectu B 1a01.3.3.2.

3.9. Cusrp BHemHue xapakrepuctuku Ud = f (Id) BelnpsiMUTENS] IPU OTCYTCTBUU
bunbTpa, TP EMKOCTHOM, UHAYKTHBHOM M WHIYKTUBHO-€MKOCTHOM (QuibTpe. J{is
ATOr0, M3MEHSs C MOMOIIbI0 Tepekiatouareiass SA6 BETUYUHY COIMPOTUBIICHUSA
Harpy3ku RH, W3MepsATbh BEJIWYMHY BBINIPAMIEHHOTO Hampsbkenus Udu
BBINIPSIMJIICEHHOTO TOKa [dlpu KaXXJIOM 3HAYEHUU CONPOTUBIIECHUS Harpy3Ku.
Pe3ynbrarsl u3mepenuii 3anectu B Ta611.3.3.3.

4. TpeGoBaHusA K 0TUYETY IO padoTe

Otuet no paboTe JOMKEH COAEPIKATh:

a)HaMEHOBaHHUE PabOThI U 11eb PAOOTHI;

O)IPUHIIMIHAIBHYIO 3JIEKTPHUECKYIO CXEMY BBITIPSIMUTEIIS;

B)PE3YJbTaThl 3KCIEPUMEHTAIBHOIO HCCIEIOBAaHUSA W MPOBEACHHBIX MO HUM
pacyeToB, MIOMEIICHHbIE B COOTBETCTBYIOIINE TaOIHUIIbI;

I')0CLHHAJIOTPAMMBbI HAITPSKEHUH;

T)rpauKy BHEIIHUX XapaKTEPUCTHK, IOCTPOEHHBIE 110 pe3yJabTaTaM U3MEpPEHMUI;
€)BBIBOZ O  (QWIBTPYIOIIMX  CBOMCTBAaX  CHIQXKHUBAIOUIMX  (QWIBTPO U
CpaBHUTEJIbHAS OLICHKA BHEIIHUX XapAKTEPUCTHK.

5.KoHTpoJIbHBIE BONIPOCHI

1.Kakue ¢pyHKUMM BBINOJHSIOT B BBIIPSAMUTENISX CUIOBOM TpaHchopMaTop , 00K
JVOJOB U CIVIAKUBAIOLIUN (PUIIBTP?

2.MI3MeHUTCA 1 TOJIIPHOCTh BBIXOJHOIO HaIPSKEHUS BBIIIPSIMUTENS TIPH
MU3MEHEHUH MOAKIIOYSHHs BBIBOJIOB IEPBUYHOM UM BTOPUYHONU OOMOTOK?

3.IIpu KaKuX yCIOBHSIX MOJIYIPOBOAHUKOBBIN JUOJ MPOBOIUT NIEKTPHUUECKUN TOK?
4.1ToueMy KOHIEHCATOpP BKIIIOYAIOT MapaJUIENIbHO HAarpy3ke, a MHIAYKTUBHOCTH -
NOCJIEI0BATENIBHO C HEM?

5Kakoit ¢unerp u3 wuccnegyeMbix B JabopaTopHOW paboTe oOecrednBaetr
NOJyYEHUE HAUMEHBLIETO KO PUIIMEHTA MyabCallil U TouemMy?

6.Kakue mapamerpsl ONpenessioT HAKIOH ()KECTKOCTh) BHEUIHMX XapaKTEPUCTHUK
BBITIPSIMUATEIIS?
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Kpurepuu ouenkun
-OLICHKa «3a4YTEeHO»- BbICTABISIETCA CTYACHTY, €CIM HUMEIOTCS  MEJIKUE
MOTPEIIHOCTA, HE BIHUSIONIME KapAWHAJIBHO Ha 3HAHHUS  OMPEJICJICHHbIC
IPOrpaMMoOi 00yUYEHUHI.
-OLICHKa «He 3a4YTeHO0» - IpyOble OIIMOKH, MOJHOCTHIO HCKAKEHO CMBICIOBOE

3HAYCHHUC, IIOHATHC, OIPCIACICHH.



