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1.ITACITIOPT ®OHIA OHEHOYHbBIX CPEACTB

B pesynbrate ocBoeHust yueOHou aucuurimHbl OIL.02JnekTporexHuka u
JIeKTPOHMKA oOyuyaromuiics nomkeH oOnaaare npenycMorpeHHbiMu DI'OC mo
cnenraibHOCTH 23.02.08 CTpoOMTEJBCTBO :KeJEe3HBIX [J0pOr, NMYyTh U IyTeBoe
X035iicTBO (YpoBeHb NOATroTOBKH Misi cneuuajabHocta CIIO) crnenyrommmu
3HAHUSIMH, YMEHHUSIMHU, KOTOpble (HOpMUPYIOT MPpodeCcCUOHATbHBIE KOMMETEHIIUU, U
OOIIUMH KOMITETCHITUSIMHU :

VY1. I[Ipon3BoauTh pacu€T mapaMeTpoB IEKTPUUECKUX LIETIEH;

¥Y2. Coluparb 3MEKTPUUECKUE CXEMBI U IPOBEPSITH UX padOTYy.

31. Meronsl npeoOpa3oBaHUsl  AIEKTPUUYECKONM  SHEPrUM,  CYIIHOCTb
(du3nUecKux MIPOLECCOB, MPOUCXOASAIINX B AMEKTPUUECKUX U MArHUTHBIX LEISX,
MOPSIAOK pacu€ra uX MapaMeTpoB.

32. OCHOBBI JIEKTPOHUKH, JIEKTPOHHBIEC TPUOOPHI U YCUITUTENH.

OK 01. BeiOupats cnocoObl pemieHuss 3agad  npodecCHOHATBHOU
NEATeIbHOCTU MTPUMEHHUTENIHHO K PA3IUYHBIM KOHTEKCTaM;

OK 02. Ncrnons30oBaThb COBPEMEHHBIE CpEICTBA IIOMCKA, aHaiuu3a W
UMHTEpIpeTalud MHPOpMaIuu U UHGOPMALMOHHBIE TEXHOJOTHH [JIi BBITIOTHEHUS
3aaa4 mpodeCCHOHATBLHON IeSITEIbHOCTH;

IIK 4.4. Vcnosib30oBaTh 3HAHUA IIPUEMOB U METOJOB MEHEIKMEHTAa B
npo¢eCCUOHATLHON JIEITEIbHOCTH U TPOBOAUTH MPOPUIAKTUUECKUE MEPOTIPUSITHS U
MHCTPYKTaXKU MEPCOHATY

®opMoii aTrrecTallMd IO Y4eOHOWl AUCHUILVIMHE SBJISAETCH — 3a4eT C
OLICHKOM.



2. PCSy.]]bTaTLI ocBOcCHUA y‘I66HOﬁ AUCHUIIIINHBI, HOAJICKAIIINE IIPOBECPKE

2.1.

B pesynprare arrecrauuu 10 y4eOHOM JUCLUUIUIMHE OCYILECTBISAETCA

KOMIUICKCHAasA IIPOBCPKa CJICAYIOIMUNX YMCHI/Iﬁ n 3HaHHﬁ, a TaxKKe AUHaMHUKa

(dhopmupoBaHUs OOITUX KOMIIETCHIIHIA:

Pe3ynbpTarhl 00ydeHus: yMEHHUS,

Tlokazarenu onieHKHN

(DopMa KOHTPOJIA U OLICHUBAHUS.

3HaHUs U 00IIMe KOMIIETCHIIUU pe3ynbTara.

V1. IlpousBoguth  pacuér Bribupars YCTHBIN 0npoC, TECTUPOBAHHUE,
rapamMeTpoB IEKTPUUECKUX NIEKTPOU3MEPUTEIILHBIE npoBeieHue 1ab0pPaTOPHBIX U
LIETICH. pUOOPHI, BHITOIHATD MIPAKTUYECKUX 3aHATH,

U3MEPEHHUS U pacyEThl
OCHOBHBIX [1apaMeTPOB
ANEKTPUUYECKUX LENEn
IIOCTOSIHHOTO U IIEPEMEHHOTO
TOKA.

CaMOCTOsTENIbHAs paboTa.

V¥2. Coluparh 53JeKTpUYECKUE
CXEMBI U TIPOBEPSITH MX padoTy.

Bribupars
NIEKTPOU3MEPUTEIILHBIE
npUOOPHI, BHIIOIHATH
U3MEPEHHUS U pacyEThI
OCHOBHBIX [1apaMeTPOB
ANEKTPUUYECKUX LETEH
IIOCTOSIHHOTO U IIEPEMEHHOTO
TOKA.

OneHka paboThI yyalmuxcs Ha
71a00paTOPHOM 3aHSATHH,
BBITIOJTHEHUE TECTHPOBAHUSI.

31. Meronel npeobOpa3zoBaHUs
NIEKTPUUECKOU JHEpruu,
CYLIIHOCTb bu3nuecKux
IIPOLIECCOB, MPOUCXOJAIINX B
NIEKTPUYECKMX W MAarHUTHBIX

W3yuntsb puznueckyro
CYILLHOCTb IIpolecca
MOJTy4EHUS TIEPEMEHHOTO
TOKA, XapaKTEePUCTHKH
MEPEMEHHOTO TOKa, UX

OreHka paboThI yyalmuxcs Ha
1a00paTOPHOM 3aHSATHH,
BBITIOJTHEHUE TECTHPOBAHUSI.

HeMsX, MOPAJOK pacuéra uX | (U3UUYECKUN CMBICIH, SIUHHIIBI
apaMeTpOB. M3MEPEHUs; YCIOBUS
CYILIECTBOBaHUSI MarHUTHOTO
TOJIS1, €T0 XapaKTEPUCTUKH,
MIpaBUJIa JUI OTIPENICIICHUS
HaIpaBJICHUs] MArHUTHOTO
oJIsl.
32. OCHOBBI  DJIEKTPOHHUKH, N3y4nTh NpUHIUIEL OneHka paboThI yyalmuxcs Ha
SNIEKTPOHHBIE  MPHOOpPHl U BKJTIOYEHUS HIICKTPOHHBIX 71a00paTOPHOM 3aHSATHUH,
YCUIIUTEIH. puOOPOB U OCTPOCHUS BBITIOJTHEHUE TECTHPOBAHUSI.
AIIEKTPOHHBIX CXEM; OCHOBHBIE
TEXHUYECKUE XapaKTEPUCTUKU
AJIEKTPOHHBIX YCUIIUTENECH.
OKl. Boibupare  crnoco0Obl IIposiBnenue uuTepeca K OneHka pe3ynbTaToB
pelieHus 3a1a4 00y4eHH10, K MoIydyaeMoi HabIroIeHMi 3a
npodeccrnoHaIbHON npodeccun. JloOpocoBecTHOE JeSITEEHOCTHIO

ACATCIIBHOCTH TNPHUMCHUTCIIBHO

BBIITOJIHCHHUEC y‘Ie6HI>IX

oOyuJaromierocst B mporecce




K pa3/IMYHbIM KOHTCKCTAaM.

oOs13aHHOCTEH.
VYyacTtue B KOHKypcax
KPY)KKaX, THSIX OTKPBITBIX
JIBEPE, UCCIIEN0BATEIIbCKOM
paborte, CTyIeHUYECKUX
KoH(epeHIui.

0CBOEHHS 00pa30BaTEIbHON
[IPOrPaMMBI.

OK2. Hcnons3oBath Bri6op u npumenenue YCTHBIN 0NIPOC, TECTUPOBAHUE,
COBpPEMEHHBIE CPEJICTBA MIOUCKA, | METO/OB M CLIOCOOOB pelIeHusl | MpoBeeHHe Ta00paTOPHBIX U
aHanM3a M HMHTEpHpeTanuu | NpodecCHOHATBHBIX 3a/1a4 B MPAKTUYECKUX 3aHATUH,
uHpOpMaIUU u 00J1acTH,0lIeHKA CaMOCTOsATENIbHAs paboTa.
MH(POPMALMOHHBIE TEXHOJOTHUH | 3((HEKTUBHOCTH M KauecTBa

TSt BBITIOJTHEHUS 3a1a4 BBIIIOJTHEHUS

npodeccuoHaIbHON npohecCHOHABHBIX 3a/1ay.

JESITEIbHOCTH.

[IK 4.4. Ucnons3oBath 3HaHus | Mcnosb3oBaHue HOpMATHUBHO- OreHka pe3yabTaToB
[IpUEMOB u METOJOB | TEXHUYECKOW TOKyMEHTALUU HaOIroIeHMi 3a
MEHEPKMEHTa B IIPY PEMOHTE OTEIbHBIX JESITEILHOCTBIO
npoheccuoHaIbHON JeTaneil v y3J10B MOJBHKHOTO oOyyaromerocs B mpouecce
NESITEIbHOCTY W NPOBOJUTH COCTaBa, XKEJIE3HbIX JOPOT. 0CBOEHHS 00pa30BaTEIbHON
npo(UIaKTHIEeCKHe IIPOrpPaMMBI.

MCPOINPUATHUSA W HHCTPYKTAXKU
HepCOHAITY




3. Ouenka ocBoeHHs Y4eOHOM TUCHUIIINHBI:
3.1. ®opmbI U METOABI KOHTPOJIS.
IIpeqmeToM OLEHKM CayKaT yMeHus W 3HaHudA, npenycmorpeHHsle OI'OC 1o
TUCLUIUIMHE OJIeKmpomexHuka u 971eKmpoHUKd, HaIpaBICHHbIE Ha (POPMUpPOBAHUE
001X U Mpo(ecCHOHATBHBIX KOMIIETEHIIUM.



KoHTpo/ib 1 011eHKa 0CBOCHUSA Y4eOHOM IMCIUILINHBI 110 TeMaM (pa3/iesiam)

(DOpMBI 1 MCTOAbI KOHTPOJIA

Texylmuii KOHTPOJIb

Py6esxHbIif KOHTPOJIb

[IpomexyTouHas arrecrauus

JmeMent Y1 dopmel IIpoBepsiemble dopmel IIpoBepsiemble dopma IIpoBepsiemble
KOHTPOJIA OK,V,3 KOHTPOJIA OK,V,3 KOHTPOJIA OK,V,3
Pasnex 1. KP V1,¥2,31,32, 30 V1,¥2,31,32,
JIEKTPOTEXHUKA. OK1, OK2. OK1, OK2.
1K 4.4, 11K 4.4,
Tema 1.1 VO,T, V1,¥2,31,32,
DJeKTpHYEcKoe MoJe. JIPNel OKl, OK2.
KoH1eHCaTOpHI. [IK 4.4,
Tema 1.2. YO,T, V1,¥2,31,32,
DNEKTPUIECKHE [T JIPNe2 OKl1, OK2.
IO CTOSTHHOTO TOKa. I1IK 4.4,
Tema VO.T V1,¥2,31,32,
1.3.2neKkTpoMarHeTusm. P JiIOi OK1, OK2.
B 1K 4.4,
Tema 1.4. V1,¥2,31,32,
DNeKTpUdecKrue Ienu VO,T, OK1, OK2.
oHO(Ga3HOTO TTPNe2 IIK 4.4,
MEPEMEHHOTO TOKa.
Tema 1.5. V1,¥2,31,32,
DNEKTPUIECKHE [T YVO,T, OK1, OK2.
TpéxdazHoTO JIPNe3 [IK 4.4,
MEPEMEHHOTO TOKA.
Tema 1.6 VO.T V1,¥2,31,32,
DneKTpuIecKue > OK1, OK2.
HA3MEPEHUSL. I1IK 4.4,
Tema 1.7. V1,¥2,31,32,




DneKTpudecKue VO,T, OK1, OK2.
MAIITMHEI T0CTOSHHOTO TTPNe3 I1IK 4.4,
TOKa.
Tema 1. 8 V1,¥2,31,32,
DNeKTpuIecKue VO,T, OK1, OK2.
MAIlUHBI IEPEMEHHOTO ITPNe4 I1IK 4.4,
TOKa.
Tema 1.9 VO.T, YILY23L32, | e
Tpanchopmaropsr. ITPNe5 OK1, OK2.

P TIK 4.4,
Tema 1.10 v1,¥2,31,32,
OCHOBBI Yo, T OK1, OK2.
3JIEKTPONPUBOJIA. 1K 4.4,
Tema 1. 11 v1,¥2,31,32,
ITepenaya u VO,T OKl1, OK2.
pacrpenencHue [IK 4.4,
JNEKTPUYECKON SJHEPTHUH.
Pazgen Ne2 V1,¥2,31,32,
DJIeKTPOHMKA. 30 OK1, OK2.

I[IK 4 .4,
Tema 2.1. Dusnueckue YO, T V1,¥2,31,32,
OCHOBBI JICKTPOHUKH. OK1, OK2.
1K 4.4,

Tema 2.2. YO,T, V1,¥2,31,32,
[ToxynpoBOJHUKOBEIE OK1, OK2.
puOOPBHIL. 1K 4.4,
Tema 2.3 YO,T, V1,¥2,31,32,
ONEeKTPOHHBIE OKI, OK2.
BBITIPSIMUATEIN TK 4.4,

HACTAOUITN3aTOPHI.




Tema 2.4. YO,T, V1,¥2,31,32,

OO0mme MPUHITATIBL TTPNe6 OKl1, OK2.

MOCTPOCHHUS 1 PabOTHI [IK 4.4,

CXEM DJICKTPOHHBIX

YCUJIUTEIIEH.

Tema 2.5.9neKTpOHHbBIE V1,¥2,31,32,

TEHEPAaTOPhl U VO,T, OKl1, OK2.

A3MEPUTEIIBHBIE TTPNe7 [IK 4.4,

puOOPBHIL.

Tema 2.6 V1,¥2,31,32,

YcerpolicTBa aBTOMATUKA YO, T OK1, OK2.

U BBIYUCIUTENILHON 11K 4.4,

TEXHHUKH.

Tema 2.7. V1,¥2,31,32, 30

MUKpPOIPOLIECCOPHI U vVO,T OK1, OK2.
I[IK 4.4,

MuKpo-OBM.




Konndukarop oneHOYHBIX CPeACTB

O yHKIMOHAIBHBIN ITPU3HAK
OLICHOYHOT'O CPEJCTBA
(TUII KOHTPOJILHOTO 33]JaHUsI)

Kon ouenounoro cpencrsa

YcTHBIM onpoc YO
[Tpaktrueckas paborta Ne n ITP Non
Jlabopatopnas pabora Ne n JIP Ne n
TectupoBanue T
Kontponbnas pabota Ne n KP No n
DK3aMeH C)
3a4éT c OLEHKOU 30
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4.3apanus 11 OHeHKH OCBOCHHUS JUCIUILINHBI

Koumponvnasa paooma Nel
«Inekmpuueckue yenu nOCMOAHHO20 MOKA»
leapuanm
1. Haiigute OJIC wucTOYHMKA TOKa C BHYTPEHHUM conpoTtuBieHueM 1 Ow,

€ 1ou #,-12B
| o 1,50n
+|,-
R1
+
50m = R2 R3
Z=150B
I=2A Puc. 3
Puc. 1 Puc. 2

Harpy»kK€HHOro Ha pe3ucTop conportusieHneMm 5 Om (puc. 1).

2. Haiinure HampaBlieHHE W CHILY JJIEKTpUYecKOoro Toka (puc. 2). BuyTpenHum
COIPOTUBIICHUEM MCTOYHHMKA TOKA MpeHeOpeb.

3. Haiinute cuimy Toka uepe3 pe3uctop Rz, eciau conpoTuieHus pe3uctopoB Ry = Ry =

R; = 10 Om (puc. 3). BHyTpeHHUM CONpPOTHBIEHUEM MCTOYHUKA TOKA MOYKHO
npeHeopeys.
Ri - 4. Ha puc. 4 mnpexacraBieHa CcXeMa D3JEKTPUYECKOW LENU C
WCTOYHUKOM, UMEKOLIUM U = 50 B, Harpy>XeHHbIM Ha
SR B norpe6urens, COCTOSLIUIA 3
- pe3uctopoB Ry = 80 Owm, R, =300 - .ﬁ Owm,
Puc. 4 R; = 700 Om, R4 = 110 Owm. —

Onpenennts TOKM BO BCEX BETBIX U ng) E’G) R3
NoTpeOIIEMYI0 €10 MOIIHOCTb.

o o Puc. 5
5. JIu 2JIEKTpUYECKOM LIEH, NIPEICTaBICHHON Ha pUC. S,

onpenenuTs 3HaueHus conporusineHuii Ri u Ri, O/IC nepBoro ucrodyHuka, TOK depes
pesuctop Ri u coctaButh Oananc momiHoctel, eciu D/C Broporo ucrounuka 750 B,
toku D= 0,01 A, Is = 0,06 A, MomHOCTH Ha TpeTbheM pe3uctope Pz = 10,5 Br.
BHyTpeHHUM CONPOTHUBIEHUEM UCTOYHUKA TOKA MOXHO MpeHeOpeyb.
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Konumponvnasa paooma Nel
«Inekmpuueckue yenu NOCMOAHHO20 MOKA)

1I ¢apuanm
1. Onpenenure HanpaBiIEHUE U BEJIMYMHY CHIIBI TOKAa B 10 O
pesuctope (puc. 1), mpeHeOperass BHYTPEHHUM COIPO- —
THBJICHHEM HCTOYHUKOB TOKA. 8|B 4 |B
2. B anextpuyeckoi 1ienu, NPUBEICHHON Ha PUCYHKE 2, Il——-|| cuia
Toka uepe3 ammepmerp A I = 3A. Conporusnenue Puc. 1

pesuctopoB Ri= 10 Om u R; = 5 Om. BHyTrpeHHuUM
COIIPOTUBIICHUEM aMIIEPMETPOB M MCTOUYHHMKA TOKAa MOXKHO npeHeOpeus. Halinute cuiy
Toka [; mpotekaroiero uepes amrnepmerp Al.

3. Ilo ycnoBuro 3amanuss 2 onpeaenure BennuuHy OI/1C
MCTOYHMKA TOKA.

4. Jlnsg DAEKTPUYECKOM CXEMBbl pHUC. 3 3aJaHbl 3HAYEHUS
conpotuBieHuid pe3uctopoB Ri = Ro =25 Om, R3 =15 Om, R4 =
750M u BxoaHoe Hanpspbkenue U = 105 B. Onpenenutb TOKU
B BETBAX U MOTPEOIIEMYIO MOIIHOCTb.

RZ A3 R1
.
v R1 R4
. - ZOMEIONE
Puc. 3
Puc. 4

5. Jns snexTpuuecKkoW LeNM, NPEICTAaBICHHOW Ha puC. 4, ONpPENEIUTh 3HAYCHHUS
conporusienui Ri u R3, Tok yepes pesucrop Ri, BHyTpeHHEE CONPOTUBIIEHHUE BTOPOTO
MCTOYHHUKA U COCTABUTH OAaHC MOILIHOCTEH, €CJIM BHYTPEHHEE CONPOTUBICHUE TIEPBOTO
ucrounuka 1 Om, Toku 1= 2 A, =1 A, 3J1C ucrounukoB E;= 18 B, E» = 10 B,
MOIIIHOCTh Ha nepBoM pesucrope P1 = 12,5 BT.

Kpurepun onenku:

- OLIEHKA «OTJIUYHO» BBICTABISIETCS CTYACHTY, €ClU O€30IIMO0YHO BBIMOJHEHBI BCE
3aJaHusl;

- OLIEHKA «XOpOII0», €CJIM BBIMOJHEHO MPABUILHO HE MEHEE ¥4 BCEX 3a/laHUM;

- OLICHKA «YJOBJIETBOPUTEIBHO», €CIIU BBIIIOJIHEHO HE MEHEE /2 3a/IaHHUI;

- OIICHKa «HEYJOBJIETBOPUTEIBHO», €CIU CTYACHT HE CHPAaBWICS C OOJBITMHCTBOM
3aJaHuM.
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Paspea 1. DuekTporexHuka.

Bapuanr 1

1. Kakoe siBieHHE Ha3bIBAIOT AIEKTPUUECKUM TOKOM?

2.Kakum cBOHCTBOM 00J1a71al0T KOH/IEHCATOPHI?

3 . Kak wu3MeHMTCsS 3apsi KOHJEHcAaTopa, €ClIM IpPU HEU3MEHHOM HalpsHKEeHUU
YBEJIUYHTh PACCTOSHUE MEX]y IUIACTUHAMU KOHAEeHcaTopa?

4.Kak Ha3bpIBAIOT €MHULY U3MEPEHUS FJIEKTPUUECKON EMKOCTH ?

5.3anumure  ¢opMylny A8 BBIYMCICHUS  OKBUBAJCHTHOM  €MKOCTH  JABYX
MIOCJIEI0BATEIBHO COEIMHEHHBIX KOHIEHCATOPOB.

Pacuernoe 3amanue
I. CocTtaBuTh cXeMy W ONPEACIUTh SKBUBAJECHTHYK) €MKOCTb YETBIPEX
KOHJIEHCATOPOB COEQUMHEHHBIX mocienoBarenpbHo, eciu  :  Cl=3MkO,
C2=6MK®D, C3=10Mk®, C4=12MKD.

2. OnpenenuTh SKBUBAJIECHTHYIO €MKOCTh CMEIIAHHOM CXE€Mbl KOHJEHCATOPOB,
ecinu C1=4Mr®D, C2=6MmxD, C3=TMKD, C4=8MKD.

Bapuanr 2

1. YTo Ha3BIBAIOT AJIEKTPUUECKUM HANPSKECHUEM?

2.Y10 Ha3bIBAETCA AIECKTPUUYECKON MPOBOJUMOCTHIO?

3 .Kak wusmeHurcs 3apsig KOHAEHCATOpa, €CJIM YBEIUYUTh HANPSIKEHHUE 3apsiia
KOHJIeHcaTopa?

4.0T1 KaKuX apamMeTpoB 3aBUCUT EMKOCTbh KOHAEHcaTopa?

5.3anummute Gopmyiy s BBIYUCICHUS SKBUBAJIECHTHON €MKOCTH JBYX MapaylIeIbHO
COEMHEHHBIX KOHJIEHCATOPOB.

PacuerHoe 3aganue
1. CocTtaBuTh CXeMy U OMNPEAECIUTh SKBUBAICHTHYK) €MKOCTh UYETHIPEX KOHIEHCATOPOB
COEJIMHEHHBIX napajuienbHo, eciu : C1=3Mk®D, C2=6mkD, C3=10MxD, C4=12MKD.

2. OnpenenuTh SKBHUBAJIECHTHYIO E€MKOCTh CMEMIAHHOW CXEMbl KOHAEHCATOPOB, €CIHU
C1=10Mx®, C2=15Mmk®, C3=5Mx®D, C4=15MmxD.

Bapuanrt 3
1. 3 xakux yCTpOHCTB B OCHOBHOM COCTOUT 3JIEKTPUYECKAs LIETIb?

2.HanumwuTte 3axoH Oma 11 y4acTKa JIEKTPUYECKOM LIETH.
3.YUT0 Takoe 3eKTpUIeCcKas MOUTHOCTh U B KAKMX €IMHULIAX OHA U3MepsieTcs?



4 Hanumure  Qgopmyny A ompeAeNeHuss  MOLIHOCTH B PE3HCTOpE
conpoTuBieHUEM R uepes kBagpar Toka U COPOTUBIIEHUE?

5.3anumuTte GopMmyny s BHIYUCICHUS SKBHBAJICHTHOTO COMPOTHBIICHUS ABYX
IIOCJIEA0BATEIBHO COCIUHEHHBIX PE3UCTOPOB.

Pacuernoe 3amanue
1. OnpenenuTh TOK, KOTOpBIM OymeT MOCTynaTh B JJIEKTPUUECKYIO JIAMIIOUKY,
BKJIFOUEHHYIO 10/ HanpspkeHue [[=220B, ecnu conpoTUBIEHUE JIAMIIOYKHA PaBHO
R=440 Om.

2. DJeKTpUYeCKHi IBUrarens noakiarodeH k cetu U =220B, B HeM NpoTeKaeT TOkK
[=4A. Onpenenuts Benmn4uHy conpotuBiaeHus R u mouHocTts P, notpebisemyto
AIEKTPOIBUTATEIIEM.

3. Yepes namny HakainBaHus ¢ conpoTtusiaeHueM R=4400m npoTtekaer Tok
[=0,25A. Onpenenuts HanpspkeHue U, K KOTOpOMY IOJKJIFOUEHA JIaMIIa

HaKaJIMBaHUA.

Bapuanr 4

| . Hanumure 3akodH OMa 17151 TOJTHOM 3JIEKTPUUYECKON LIETH.
2. JlaliTe ompeaeneHus y3ia Uiy TOYKU Pa3BETBICHUS DJICKTPUUECKON LIECTIH.
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3.Hanummre dopmyny mjisi onpeneseHus MOITHOCTH B PE3UCTOpPE CONMPOTHUBICHHEM R

yepe3 KBaJApaT HAMPsKEHUS U CONPOTUBJICHUE.
4 3anummure B 0011eM Bue nepBblii 3akoH Kupxrodga.

5.3anumure ¢GopmMyay Ui BBIYMCICHHUS HSKBHUBAaJCHTHOIO COMPOTHUBICHUS ABYX

mapajiyiCJibHO COCAMHCHHBIX PC3UCTOPOB.

Pacuernoe 3ananune
1. Onpenenuts, K KAKOMY HaPSDKEHUIO HY)KHO MOAKIIOYUTD JIEKTPUUECKYIO
JaMIIOYKY, UMEIoLLYI0 conpotuBiaeHre R=60 Owm, uToObI yepe3 Hee MPOTeKaI TOK
[=2A.

2. UYepes cnupalib 3IEKTPOILUIUTKY € conpoTuBiIeHneM R=240M npoxoaut Tok [=5A.

Onpenenuts HanpspkeHue U 1 MOIIIHOCTH P, moTpediiseMyto 37K TpOIITUTKOM.
3. DnextpoaBUraTeab MOITHOCTEIO P=10kBT moIkiiro4ueH K ceTu ¢
HanpspbkeHuem U=225B. Onpenenuts cuiny Toka [ anekTpoasurarens.

Bapuant 5

1 .Kakue marepuansl Ha3pIBalOTCS (eppoOMarHeTHKaMu ?

2.YeM 0TJIMYAIOTCS MATHUTOMSTKHE MaTEPUAIIbl OT MarHUTOTBEPIBIX?

3.IlosicauTe TPUHLHUI PabOTHI AIEKTPOIBUTATEIS.

4 Kak Ha3pIBaIOT €IMHULY U3MEPEHNUS MAarHUTHOW MHIYKTUBHOCTU?

5.Kak omnpenenuts HanpaBI€HHE 3JIEKTPOMArHUTHOM CHJIBL, JI€MCTBYIOLIEH
MIPOBOJIHUK C TOKOM B MarHMUTHOM I10JIe?

Ha
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PacuerHoe 3ananue
1.K ucrounuky nepemennoro Hanpsokenus U = 10 B uactoroit f = 12 x['1
MOJKJIIOYEHA IOCJIEN0BATENbHAsS LENb C aKTUBHBIM conpoTruBieHneM R = 6 Ow,
uHAyKTUBHOCTRIO L = 0,8 MI'H u emkxoctbio C = 0,4 Mx®. TpebyeTcst onpenenuTsb
IIOJIHOE CONPOTHUBIIEHUE Z 1ienHu, cuity Toka | u Hanpsikenusa U Ha dneMeHTax
R, L, C.

2.Yacrtora nepemenHoro toka 50 I'm. OnpenenuTs CKOJBKO BPEMEHM JUIMTCS
oauH nepuox T.

3.Ilepuon mnepemennoro Ttoka T=0,02 cek. Omnpegenuth dyactory (f)
MEPEeMEHHOT0 TOKa.

Bapuanr 6
1.IlosicauTe Ha3HaueHue GeppoOMarHUTHOTO CEpACYHHUKA KATYIIKA HHIYKTUBHOCTH.
2.IlosicauTe NPUHIMUI PaObOTHI IEKTPUUECKOr0 TeHepaTopa.
3.IlosicauTe TpHHLHUI PAaOOTHI AIEKTPOMATHUTHOTO pEJIe.
4 Yto npencraBisieT OO0 HHAYKTUBHOCTh?
5.Kak Ha 3/IeKTpUYECKHX CXeMaX yCI0BHO 0003HAaYalOT MHAYKTUBHOCTH?

Pacuernoe 3ananue

1.K ucrounuky nepemenHoro HampspbkeHuss U = 15 B gactoroit f = 10 kI
MOJKIIIOUEHA IOCIE0BaTeNIbHAsL IENb C aKTUBHBIM comnpoTuBieHneM R = 8§ Owm,
uHayktuBHOCThIO L = 0,8 MI'H 1 emkocthio C = 0,5 Mk®d. Tpelyercs onpeneiauTsb
MIOJIHOE CONPOTUBIEHHE Z 1enu, cuny Toka | u Hanpsbkenus U Ha snemenTax R, L,
C.

2.Yacrtora nepeMeHHOro toka 55 I'i. Onpenenurb CKOJIbKO BPEMEHHU JTUTCS
oauH nepuon T.

3.Ilepuon mnepemennoro Toka T=0,03 cex. Omnpenenuts uactoty (f)
MEPEMEHHOTO TOKA

Bapuant 7

1.Kakoii TOK Ha3bIBalOT NEPEMEHHBIM?

2.1losicHUTE OCHOBHBIE MAPaMETPhbl MIEPEMEHHOIO TOKA: MEPUOJ, 4acTOTa, aMIUIUTY/a,
¢aza, HauanpHas (a3a.

3.B macnoprte >3J€KTpUYECKOro ABUraTens yka3aHo HampsbkeHue 380B. K kakomy
3HAYEHUIO OTHOCUTCS €r0 HamlpspKeHHE: MTHOBEHHOMY, aMIUIUTYJHOMY  WJIU
JNEeUCTBYIOIIEMY?

4 MoxeT 51 yepe3 KOHJAEHCAaTOp MPOTEKATh IEPEMEHHBIN TOK?
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5.Ilepeuncnure npeuMyIiecTBa NIEPEMEHHOTO TOKA?

PacuetHoe 3amanne

JUJ1st SIEKTPUYECKOM 1IeNU TOCTOSIHHOTO TOKA ONPEAESIUTD OOIIHiA

tok I, rae:
R1 =10 Owm;
R2 =10 Owm;
R3 =10 Owm;
R4 =10 Owm;
U=110B.
Bapuanr 8

1 . Kak Ha3bIBalOTCSl 3HAUEHUS MEPEMEHHOIO0 TOKA U HAIPSDIKEHUS B MPOU3BOJIbHBIN
MOMEHT BpeEMEHU?

2. Kak HaspiBaeTcss HauOoiblllee W3 MIHOBEHHBIX 3HAUYCHHH TEPHOIUYECKH
M3MEHSIOLIEHCS] BETMYUHBI 32 BpEMS OJTHOTO nepuoaa?

3. Kak Ha3bIBaeTcs Bpemsi, B TCUEHUU KOTOPOTO MEPEMEHHBIA TOK COBEPIIAET MOJHbBIN
LIUKJI CBOUX KoeOaHuii?

4. Kak Ha3bIBaIOT €IMHUILY U3MEPEHUS YACTOTHI IEPEMEHHOTO TOKa?

5.Uemy paBHa yacToTa repeMeHHoro Toka B Poccun?

PacuetHoe 3amanne

JUJ1s1 SNEeKTPUYECKOM ey MOCTOSSHHOTO TOKA ONPEAENIUTh OOIIHA

tok I, rae:
R1 =10 Owm;
R2 =10 Owm;
R3 =20 Owm;
R4 =30 Owm;
U=110B.
Bapuant 9

1. Yro Takoe Tpex¢a3HbIi NEPEMEHHBIN TOK U IOYEMY OH TaK Ha3bIBAETCs?
2. Hauepture Tpex¢aszHyro YeThIPEXIPOBOJHYIO LIENIb COEAUHEHHYIO 3BE3101.
3. 3anuiuTe COOTHOLICHHE MEXY (Pa3HBIMU U JIMHEHHBIMUA TOKaMU U HANIPSIKECHUSIMU
B COCIMHEHUU 3BE3/1a.
41lpn Kakux YCJIOBHUAX MOXKHO COCAMHSATH IMOTpeOuTENeld mo cxeme «3Be3na 0e3
HYJIEBOT'O MPOBOAA»?
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5.Kaxkas Tpexdasznas Harpy3Ka Ha3bIBa€TCSI CAMMETPUYHOM.
PacuerHoe 3amanne

1.JIuneiinoe nHanpspkenue B cetu U=380B, a JMHENHBIA TOK paBeH
1=5A.Onpenenuts (a3HOE HaNpsKEHUE, €CIM CUMMETPUYHAs Harpy3ka COeIWHEHa

«TPEYTOJIBHUKOM).
2.K TpexdaszHoit uenu ¢ auHEeWHbIM HampsbkeHueM 380 B mpucoeannumm

CUMMETPUYHYIO Harpy3Ky, akTUBHOE CONPOTHBIICHHE KOTOPOU B Kaxaoi (a3e paBHO 4
Owm. Onpenenuts (a3HbIe TOKA U HAPSHKEHUS MIPU COSAMHEHUN HATPy3KU «3BE3/101.

Bapuanrt 10

1. Yem oTiinyaeTcs HeCBA3aHHAas U CBsI3aHHAs Tpex(a3Hble CUCTEMBI?.
2. Kakue crangapTHble HanpsbkeHus B Tpexda3Hbix mnensx Bam n3BecTHbI?
3 .Hauepture Ttpex(dasHyr0 INEKTPUYECKYIO IElb COCAUHEHHYIO TI0 CXeMe

TPEYTOJIbHUK.
4.3anumuTe COOTHOUIECHUSI MEXAY (ha3HBIMU U JIUHEHMHBIMU TOKaMU M HANPSLDKEHUSAMHU

B COCIMHEHUU TPEYTOJIbHUK.
5.Kak crnemyer moAKIIOYUTh BOJBTMETP UYTOOBI H3MEpUTh (a3HOE U JUHEHHOe

HaIIPsKCHUS.

PacuerHoe 3ananue
1. Jluneilinoe Hampsbxkenne B cern U=380B, a JuHEHHBII TOK paBeH

1=5A.0mnpenenuts pazHoe HAMPsHKEHUE, €CIIM CHMMETPUYHAs Harpys3ka
COCIIMHEHA «3BE3101».

2. K Ttpexdaznoii wnenum c nuHeWHbIM HampsbkeHuem 220 B mpucoennnumum
CUMMETPUYHYIO Harpy3Ky, aKTUBHOE CONPOTHUBIIEHHUE KOTOPOHl B Kaxa0# (aze paBHO 4
Om. Omnpenenutb (a3Hple TOKM W HaNpsHDKEHHs TPU  COCIMHEHUU HArpy3KH
«TPEYTOJIBHUKOM).

Bapuant 11
1. Ilepeuncnure OCHOBHBIE METOABI U3MEPEHUM.
2. Kakue mOrpemHoOCTH CyIIECTBYIOT I OLEHKM TOYHOCTH  M3MEpPEHUM?
MarHuTO3JIEKTPUYECKON U AJIEKTPOMATHUTHON cucTteM?
3 . Kakum 00pa3oM MOKHO pacHIMPUTh MPEIEIIbl U3MEPEHUS TOKA U HAPSKEHUS ?
4. Kak B 2JIEKTpUYECKYIO LIETIb BKIIOUYAETCS aMIiepMeTp?
5.I1osicHuTe NpUHUMI NENUCTBUSA MAarHuTOIEKTPUYECKOTO U3MEPUTEIBHOIO
MEXaHHU3MA.

TectoBoe 3ananue

1. OcHOoBHAas CAUHUIA UBMCPCHUA CUIIBI DJICKTPHUICCKOT'O TOKaA.
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-amiIep;
-BOJIBT;

-OM;

-BaTT.

2.0cHoOBHas eqUHULIA U3MEPEHHUS AJIEKTPUUECKOTIO HAMPSIKEHNUS.
-amIep;

-BOJIBT;

-OM;

-BaTT.

3.0cHOBHas eqMHUIA U3MEPEHHS IIEKTPUUECKOTO CONPOTHUBIICHUSL.
-amiIep;

-BOJIBT;

-OM;

-BaTT.

Bapuant 12
1 .Ha xakue Kj1acchl TOYHOCTH JEISTCS SJIEKTPOU3MEPUTENbHbIE TPUOOPHI?
2. Kakumu  ycmoOBHBIMM  3HAaKaMH  Ha  IIKajle  O0O3HA4alTcs  IpUOOpPHI
MarHuTO3JIEKTPUYECKON U AJIEKTPOMATHUTHON cucTteM?
3. Kakx B a/1eKTpUUYECKYIO LIENb BKIKOYAETCS BOJIBTMETP?
4. Kak B 2JIEKTpUUECKYIO LIETb BKIIIOYAETCsl MpuOop BaTTMeTp?
5.I1osicHuTE NpUHLMIT JEUCTBUSA dJIEKTPOMATHUTHOTO U3MEPUTEIIBHOIO MEXAHU3MA.

TectoBoe 3ananue

1.OcHOBHas equHUIIA U3MEPEHUS FIEKTPUUECKON MOLTHOCTH.
-TeHpU;

-BaTT;

-repiy;

-papana.

2.0CHOBHas ¢IMHUIIA U3MEPEHHUS YaCTOThI IIEPEMEHHOTO TOKa.
-TeHpU;

-BaTT;

-repiy;

-papana.

3.OcHOBHas €AUHHULIA YJIEKTPUUECKON EMKOCTH.

-TeHpU;

-BaTT;

-repiy;

-papana.

Bapuanr 13

1. KakoBo Ha3HaueHue TpaHchopMaropa B DSHEProcUCTeME IMpU Nepenadye u
pacnpeIeIeHny JIEeKTPUIECKON SHEPTUu?
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2. [losicHuTe Ha3HAYeHUE M YCTPOMCTBO OTIEIBHBIX JJIEMEHTOB TpaHcdopMaropa:
MarHMTONpPOBOAa, 0OMOTOK, U30JISTOPOB.

3.IlosicauTe Kakoil TpaHcGoOpMaTOP HA3BIBAETCSI MHOTOOOMOTOYHBIM?

4.TlosicHUTE KaK OIMBITHBIM MyTEM ONpPEAeIuTh KO3 huuueHT Tpanchopmanun’?
5.Ilosicaute Ha3HaueHue JIATPa?

Bapuanr 14

1. Hosicaute mpuHIMn paboTsel TpaHcpopmaropa. [loyemy oH MoxeT paboTaTh
TOJIBKO Ha IIEPEMEHHOM TOKE?

2. Yucno ButkoB mnepBuyHoi oO6motku 100, BTOpmunoit 500. Omnpenenutsb
HaANpPsDKEHUE XOJOCTOTO XO0Ja BTOPUYHOW OOMOTKHM, €CIU K MEPBUYHON IMOIBEACHO
Hanpsokenue 220B.

3. KakoBo oTinuune TpexdasHbIX TpaHCHOPMATOPOB OT OJHO(PA3ZHBIX?

4 3anumure (HOpMySy BBIPAKAIONIYI0 3aBUCUMOCTh MEXKIY YHCIOM BUTKOB H
HaMpsHKEHUSIMUA B 00MOTKax Tpancdopmaropa.

5.Iosicaure Kakue TpaHCPOPMATOPHI SBISIOTCS MOBBIMIAIOUIUMH, a KakKue
MTOHMKAOIIUMHU.

Bapuanr 15

1. [IpuBenuTe KIaccupUKaLUIO MAIUH EPEMEHHOT0 TOKA.

2. Toscuute monyueHnue TpexpazHOTO BPALIAIOIIEIOCS MarHUTHOTO TOJISI.
3. Hanumure ¢hopMyiny 1ist OnpeaesieHus: CKOJIbKEHHUS.

4. Yemy paBHO CKOJILKEHUE POTOpA IIPHU IIyCKE JBUTATEINS?

5. Kak Ha3bpIBaeTCsl BpalaoLascs 4acTh aCHHXPOHHOIO JIEKTPOABUIATENSA?

Bapuanrt 16

1 . Kakre cHHXpOHHBIE CKOPOCTH MOHO MOJYYUTh IIPH YacToTe Toka B cetu S0I'?
2. IlosscHuTe yCTPOWCTBO M IPHUHLIMI JACHUCTBUS ACUHXPOHHOIO  J(BUTaTENs
KOPOTKO3aMKHYTBIM POTOPOM.

3. B xakux npejenax MOXXET U3MEHUTHCS 3HAUYEHUE CKOJIbXKEHHUS?
4. Kaxoil 371eKTpOABUTaTENb Ha3bIBAE€TCSI ACUHXPOHHBIM?

5. Kak Ha3wIBaeTcs HCMIOABU’KHAA YaCTh aCUHXPOHHOTO 3JICKTPOABHUIATCIIA

Bapuant 17

1. IlosicHUTE MPUHLMIT AEUCTBUSA T€HEepaTOpa NOCTOSIHHOIO TOKA.
2.Hauepture cxemy reHeparopa ¢ He3aBUCHMbBIM BO30YKICHUEM.
3.Haueprute cxemy reHepaTropa co CMEIIaHHBIM BO30YKICHUEM.

4.J151s1 4ero CyImecTBYIOT IOJI0CA B 3JIEKTPOABUTATEIIE TIOCTOSHHOTO TOKA?
napajuieIbHBIM BO30YKICHUEM.



5.Kak MOXXHO U3MEHUTH HAMPABIICHUE BPAIIEHUS SKOPS Y JIBUTATEIISI IOCTOSTHHOTO
TOKA?

Bapuanr 18

1. [losicHuTe NPUHLIMN 1EHCTBUS ABUTaTENsI MOCTOSTHHOI'O TOKA.
2.Hauepture cxemy reHeparopa ¢ napajuiesibHbIM BO30YXKICHUEM.

3 .B yem 3akitoyaercs NpUHIMI 00OPaTUMOCTH IEKTPUUECKUX MAIIUH?
4. HavepruTe cXeMbl COEIMHEHUS IBUTATEIICH C MOCIEI0BATENbHBIM U C

napajuieIbHBIM BO30YKICHUEM.
5. Kak Ha3bpIBaeTCsl Bpallaroiasicsl 4acTh 3JIEKTPOABUTATENS IOCTOSHHOTO TOKa?
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Tecmoesoe 3a0anue no meme: «Ilocmoannwliit mok, nepemeHHvlil MOK»
Bapmuanr 1.

. 3axon Oma U1 ydacTKa LU MOCTOSHHOTO TOKA:
1

— _P _U _P
A) "% B) TR B) TR Ty
. Campblii OTTaCHBIN pexXUM pabOThl AEKTPUUECKOH LIETH:
A) Xonoctoro xona b) Kopotkoro 3ambikanus
B) Homunanensii peskxum [') PabGounii pesxxum
3) Ha kakoMm 3JeKTpUYeCcKOM TOKe paboTaeT TpaHchopMarop:

A) Tloctosiuaom u nepemenHom  b) Tlepemennom
B) [loctossurom  T') [lepBuunom
. Kakoe coennHeHne Ha3bIBAIOT 3BE30M:

A) Kornma Hauamo coequHsAeTCs ¢ KOHIIOM

b) Korna Bce Tpu Hauana u BCe TP KOHIIA COSAMHSIOTCS B OTHOU TOYKE
B) Korna koHelr coeTuHSAETCS ¢ HauaIioM

I') Korna nepeMeHHbIi TOK BBIIPSAMIISETCS B TOCTOSHHBIN

. MOIHOCTB EKTPUYECKOU LIENU PABHA:

U
A) P=¢ B)I=Us RB) P=Is U PR

. Tpancdhopmaropbl NPUMEHSIOTCS :

A) lns mpeoOpa3oBaHust HAPSKEHHUS OHOTO B APYroe
b) [lna ycuneHust 4acToThl IEPEMEHHOTO TOKa

B) Jlns uzmepeHust COnpoTUBIEHUS

I') g u3MepeHust eMKOCTH

. Hacrora nepeMeHHOr0 TOKa U3MepsieTcs:

A) B Omax b) BTepuax B) B Kynonax I') B Bonsrax
. Bce nmpoBona n kabenu B OCHOBHOM M3rOTaBJIMBAIOT:
A) llommstunena b) Meaun B) Xpoma ') Pesunst

. Hanpspkenue 6e30macHoe 711 )KU3HH YEJIOBEKa:

A) Jlo 36B b) Jlo 66B B) /lo 1xkB I') 1o 700B

Kakoe ObIBaeT coeiMHEHUE PE3UCTOPOB:

A) Berpeuno-nmapamiensaoe  b) [TocnenosarensHoe B) Ilapamnensroe I') Ipsmoe

. CKOIIbKO BBIBOJIOB Y TPAH3UCTOPA:

A) Yersipe b) Ilate B) lllects I') Tpu

. [TomympoBOJHUKOBBIE TUOABI UMEIOT P-N MEPEXO:
A) Tpu b) lIsa B) Yetbipe I') Onun
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Tecmoesoe 3a0anue no meme: «Illocmosnnutii Mok, nepemermbu? mokK»

Bapmuanr 2.

CaMbIM MaJIbIM YEIbHBIM 3JIEKTPUUYECKUM COIPOTUBICHUEM 00JaaeT:
A) Bonsdppam bB) Cepedbpo B) Monmubnen I') Kobansr
ConpoTHBieHHE TPOBOJHUKA PABHO:

/ A U
A) B=P5B) YSTB) PR D) PR

1. l'enepaTopbl NPUMEHSIOTCS [ TTIOTYYCHUS:

A) TpeyronbHoro Toka b) UmnynscHoro Toka

B) ITepemennoro Toka I') Toka npousBonabHON HOpMBI

2. Ha xakom Toke paboraeT Tpancdopmarop:

A) IMocrostnaoM u iepemenHoM b) [MocTosaHOM

B) Ilepemennom I') [lepBuunom

3. IlpenoxpaHuTeny 3alUIIAOT OT :

A) ToxoB kopoTkoro 3ambikanus b) Pexuma xomoctoro xona
B) Pa6ouero pexuma ') HomunansHOTO pexuma

4. Ha xakoM 3JIEKTPUYECKOM TOKE paboTaeT TpaHchopMarop:
A) IMocrostnaOM 1 iepemenHoM b) [lepemennom

B) [Mocrostarom I') TlepBuunom

5. Ilone3Hoe npuMEHEHUE KOPOTKOIO 3aMbIKaHMUS:

A) B cBapouHoMm amnmapare

b) B snekrpousmepurenbHbIX mpudopax

B) B snexrponsurarensx

I') B anekTpoHHO-IIy4YeBBIX TpyOKax

6. 3akon Oma /i1 ydacTKa LIeTH:

U
A) 1= FB) 12T B) ey wEpe

7. CaMblil ONTaCHBIN PEXUM IEKTPUUECKOM LETH:

A) Xonoctoro xona b) KopoTtkoro 3ambikanus

B) Homunanenslii pesxxum [') Pabouwnii pesxxum

8. [loTepst HaNIpsI’KEHUS B TMHUU:

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

9. K nonynpoBOIHUKOBBIM MaTepHUajiaM OTHOCSITCS:

A) Kene3o b) Bonbdppam B) I'epmanuit I') [lonustunen

22
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Omeembut Ha mecmoevie 3a0anus no meme: «llocmosnnuii mok, nepemenubtﬁ mokK»

Bapuanr 1 Bapuanr 2
1. A 1.B
2.b 2.B
3.b 3.A
4.b 4.7
5.T 5.B
6.B 6. A
7.T 7.B
8. T 8. A
9.B 9.B

Tecmoeoe 3a0anue no meme: «Illocmosannvwiii Mmok, nepemenubtﬁ mokK»
Bapuanr 1.

1) IIpaBuno Kupxroda:
a) Y 1=0 6) > P=0 B)Y W=0 r) > Q=0
2) Yto 3amuinaet 1emnb oT neperpena

a) TMOJIbI 0) TPAH3UCTOPHI B) TEIIJIOBOE PEJie T') PE3UCTOPbI

3) Kakoii snekTpuueckuii Tok Ha3bIBalOT EPEMEHHBIM ?
a) KOTOPbIN HEe U3MEHAETCS BO BPEMEHHU
0) U3MEHseTCs 110 BEIMYMHE U HAPaBICHUIO
B) KOTOPBIN MUi000pa3zHoit popmbl

') UMITYJIIbCHBIN TOK

4) CranpapTHasi 4acTOTa NEPEMEHHOTO TOKA B CETH:
a) 150 I'm 6) 230 I'y B) 50 ' 1) 300111

5) Ilone3Hoe npuMeHeHHE KOPOTKOTO 3aMbIKaHHS
a) B CBApOUHBIX amnmnaparax 0) B 3JIEKTPOHHO-ITy4eBOU TpyOKe
B) B DJIEKTPOU3MEPUTENBHBIX IPUOOPaX B) B 3JIEKTPOJBUTATEISIX

6) ConpoTHBIIEHHE IPOBOJIHHUKA PABHO:

a) 0) B) 1)

7) Pacxon 31eKTpo3HEPTUH U3MEpsETCs

a) 4aCTOTOMEPOM 0) CUETUNKOM 3JIeKTpUUecKoi sHeprun B) OMmeTpoM 1) Taxomerp
8) 3akon OMa 117151 1IenH IEPEMEHHOT0 TOKa C aKTUBHBIM COIPOTUBJICHUEM

a) ©0) B) 1)
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9) Koadpdunuent tpancpopmanuu Tpaicpopmaropa
a) 0) B) 1)
10) B snektpoBUraTensix UMEIOTCS MOTEPU:
a) TeruioBble 0) HHPPAKPACHBIE B) CBETOBBIE I') 3BYKOBBIE

Tecmoesoe 3a0anue no meme:
«llocmoannblit MoK, nepemeHHblil MmoK»

Bapmuanr 2.
1) ITo TexHuke Ge30MacHOCTH cujia Toka O6e30macHas Il 4eJI0BeKa
a) 0,05A 0)0,1A B) IAT) 10A
2) UcTtouHrKaMu MUTAHUS SBISETCS :
a) aKKyMYJISITOPBI 0) 3JIEKTPOMAarHUTHOE peJjie B) TAXOMETP T') YaCTOTOMED
3) TpancdopmaTopsl NpeaHa3HAUEHBI sl TpeoOpa30BaHUS:
a) MEXaHWYECKOM PHEPTUU B AIIEKTPUUECKYIO0; 0) OTHOTO HAIPSKEHUS B APYTOE€;
B) CBETOBOI1 PHEPIHHU B 3BYKOBYIO; T') aTOMHOW SHEPTUU B SJEKTPUUECKYIO
4) TIpu KOPOTKOM 3aMbIKaHUH :
a) TOK HauOOJBIIUN CTPEMHUTCSI K OECKOHEYHOCTH; 0) TOK HAUMEHBIIIHIA;
B) 4aCTOTa YBEJIMYUBACTCS; T') YaCTOTA YMEHBIIACTCS
5) 3akon xoyns Jlenma

— 2 P:g = =
a) O=I1"Rt¢ 6) 7 B)W Ot F)P 11U

6) ConpoTHBIIEHHE U3MEPSIETCS B:

a) BoJkTax 0) ammepax B) OMax TI')BaTrTax

7) Cuna Toka u3MepsieTcs B:

a) BoJikTax 0) ammepax B) KMJIOBATT-4acax I') oMax

8) I'eneparop nmpuMeHsieTcs ISl OTYUYCHHUS:

a) MepEMEHHOI0 TOKa 0) TPEyroJbHOTO TOKa

B) UMIYJIbCHOTO TOKa T') TOKa IPOU3BOJIBHON (HOPMBI
9) Uto u3mepseT CUETUMK ICKTPUUECKON SHEPTUn
a) pacxoj 3JIEKTPOIHEPruu 0) CONPOTUBICHHUE

B) 4aCTOTy T) HamlpsDKEHUE

10) B cBapounbIix TpaHcpopmMaTopax NPUMEHSIIOTCS PEKUMBI:
a) KOPOTKOTO 3aMbIKaHMsI 0) pe30HaHCA TOKOB

B) pe30HaHCa HaIpsiKeHUs T) 3akoH KyrmoHa
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OTBeThI HA TECTOBbIE 3aganuda no reme: «IlocTossHHBIN TOK, nepeMeHan"J TOK»

Bapmuanr 1 Bapuanr 2
1. A 1.B
2.b 2. A
3.b 3.A
4.B 4.B
5.b 5.T
6.b 6.1
7. A 7.B
8.b 8.B
9.B 9.b
10. b 10. T
«JIeKTPONPUBOI»
1.Mexannveckas XapaKTepUCTHKA ABHMIaTesIsi NMOCTOSIHHOTO TOKAa

10CJIeI0BATEJIbHOI0 BO30YKACHUS.

a) Msrkas 0) Kecrkas

B) AOCOJIIOTHO KecTKast r) ACUHXPOHHAas
2.2JIeKTPONIPUBO/IbI KPAHOBBIX MEXaHM3MOB [10JIKHbI padoTaTh Npu:

a) [lepeMeHHOIi Harpy3Kke 0) [TocTostHHOI HAarpy3KH
B) be3paznuuno kakoi r) JIroGoit

3. DJeKTPONPHBOABI HACOCOB, BEHTHJISITOPOB, KOMIIPECCOPOB HYKIAKOTCH B
3JIEKTPOABUIATENAX € KECTKOM MeXaHU4YecKoil xapakrepuctukou. [lias srToro
HCIOJB3YIOTCH ABUTATEIN:

a) ACMHXPOHHBIE C KOHTAKTHBIMHU KOJIbLIAMU 6) KopoTkozaMKkHyTbIE
ACUHXPOHHBIE
B) CHHXpOHHBIC r) Bce nepeuncnennbie

4.CK0JIbKO JICKTPOABHUIaTeiell BXOAUT B JJIEKTPONPUBOA?

a) OnuH 0) /Ipa
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B) Heckomnbko r) KonnuecTtBo
3JIEKTPOJABUTATENEN 3aBUCUT OT

THIIA JIEKTPONPUBOAA
5. B kakoM pe:xxume padoTaOT 3J1eKTPONPUBOAbI KPAaHOB, JU(TOB, Jede10K?

a) B nnutensHoM pexume 0) B kpaTkoBpeMEeHHOM
pexume
B) B NOBTOpHO- KPaTKOBPEMEHHOM peKHMeE r) B nosropHo-

AJUTEIBLHOM peKuMe

6.Kakoe ycTpoiicTBO He BXOAUT B COCTaB JeKTponpusoaa?

a) KonTtponupytoiee ycTpoicTBoO 0) DneKTpoABUTATEIb

B) Ympagistoiiee yCTpOHCTBO r) Pabounit mexanusm
7.271eKTPONPUBOABLI PAa3BOAHBIX MOCTOB, ILIIO30B MPeIHA3HAYEHBbI /151 padoThI:

a) B mmutensHOM pexume 0) B moBTopHO-
KPaTKOBPEMEHHOM PEKUME

B) B kpaTkoBpeMEHHOM peKUME r) B nunamudeckom pexume
8. Kakue pyHKuuM BBINOJHSACT YIPaBJsilOLIee YCTPOHCTBO 3JIeKTPONpPUBoOaa?

a) M3MeHsieT MOIIHOCTh Ha Bajly pabo4yero MexaHu3ma

0) 3MmeHseT 3HaueHUe U YaCTOTY HaIPSKESHUS

B) 3MeHsieT cxeMy BKIIIOUEHUS JIEKTPOABUTATENS, TEPEIaTOYHOE YICII0, HAlIPaBICHHE
BpallleHUs r) Bee ¢hyHKIIMM NTepeuncIeHHbIE BBIIIE

90lpu kKakom pexume PpadoThl JIEKTPONPHBOJA BHUraTejlb JIOJ:KeH

PACCUYHUTHIBATBCH HA MAKCUMAJIBHYIO MOIIHOCTh?

a) B moBTOpHO- KPaTKOBPEMEHHOM PEXKUME 6) B nnuTtenpHOM pexume
B) B KpaTkOBpEMEHHOM pexKUME r) B moBTOpHO- NNIUTENHPHOM
pexume

10. Kakue 3aga4uu pemialoTcsi ¢ NOMOIIBIO JIEKTPHYECKOi ceTn?
a) [Ipon3BOJCTBO AIEKTPOIHEPTUU 6) Ilorpebiienue
AIEKTPOIHEPT U

B) Pacnpenenenue snekTpo3Hepruu r) [lepenaya snexTposHepruu
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OTBeThI HA TECTOBbIE 3aJaHud 110 TeMeE 110 TeEMeE: ((3HeKTp01'lpI/lB0)1»

Paznen 9:

1 2 3 4 5 6 7 8 9 10

a a B a B a B B 0 r
Pa3znea 2. DiiekTpoHUKA.

Bapuanr 1

1. Yro u3yuaer pasznen dIEKTPOHUKA?

2. Yro Ha3bIBaeTCs COOCTBEHHOMN MPOBOIMMOCTHIO IOTYTIPOBOIHUKOB?

3. Uto Takoe 30HHAs TEOpHs U KAK OHA XapaKTEpU3yeT MaTepUallbl C Pa3InYHON
MIPOBOJAMMOCTBIO?

4. Yo Ha3bIBACTCS BOJIBTAMIIEPHON XapPAKTEPUCTUKOMU ITOIYIIPOBOIHUKOBOIO
auona?

5.Kaxoe HampspkeHre Ha3bIBaeTCs HANPSHKEHUEM MPo00s MOTYIIPOBOIHIUKOBOTO
qUO0JA.

Bapuanr 2

1. Yro Ha3pIBaeTCS MPUMECHON MPOBOJAUMOCTHIO MOJIYIPOBOIHUKOB?

2. OOBsicHUTE CBOMCTBA AJIEKTPOHHO-ABIPOYHOTO P-N MEPEXo/a.

3.Ha3oBute MaTepuaibl OTHOCSUIUECS K IOTYNPOBOJHUKAM?

4.M300pa3uTe BOIBTAMIEPHYIO XapaKTEPUCTHKY MOIYIPOBOIHHUKOBOTO THUO/A.
5.Kak Ha 37eKTpUYeCKUX cXeMax YCIOBHO 0003HAYAIOT MOIYIPOBOAHUKOBBIN IO ?

Bapuanr 3

1 .Kakoii mpr0Oop Ha3bIBaETCs MOTYNPOBOJHUKOBBIM IHOA0M?
2. TloyeMy MoOJIyIpOBOJAHUKOBBIN TUOJ UCIIOJB3YETCA B CXEMaX BBIIPSIMUTEIEH
MIEPEMEHHOT0 TOKa?
3. Hauepture CTpyKTypHYIO CXEMY TpaH3ucTOpa?
4. Yem oTnuyaroTcs p-n-p U n-p-n TPaH3UCTOPHI?
Bapuanr 4

1. Kaxoii npuGop Ha3bIBa€TCs MOTYNPOBOIHUKOBBIM TPAH3UCTOPOM?
2.HazoBHTE OCHOBHBIE ITAPAMETPHI MOTYIIPOBOAHUKOBOIO JUO/A.

3.Kakoe ycTpoicTBO Ha3bIBAETCS AJEKTPOHHBIM KIIOUOM?

4.C Kaxoil 1IeJIbI0 MOILIHBIE AUOJIbI U3TOTOBJISAIOT B MACCUBHBIX METAIIMYECKUX
KopIycax?
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Bapuant 5

1. Iosicaute npuniun BHemHETO GhoTodrddexra?

2. [losicuute mpuHLIMI BHYTpeHHETO (poToadpexra?

3. Ilepeuncnute GOTOUYBCTBUTEIBHBIE TPUOOPHI KOTOPHIE BBl 3HACTE.
4. O0namaet M MOIYIPOBOJAHUKOBBIN (HOTOPEZUCTOP OJJHOCTOPOHHEH
MIPOBOJAMMOCTBIO?

Bapuanr 6

1 .KakoBo Ha3HaueHue BBIIPSIMUTENEN IEPEMEHHOTO TOKA.

2. HayepTuTh cXeMy IBYXIIOIYIIEPHOIHOTO BBITIPSIMUTENS U MOSACHUTH MIPUHIIUIT
€ro JEeUCTBUS.

3. KakoBo Ha3HaueHUE CriaXUBAIOIINX (DUIBTPOB.

4. Ha3naueHue cTaOUIM3aTOPOB HAINPSHKEHUS U TOKA.

Bapuant 7

1 .HauepTtuth cxemy 01HO()a3HOTO MOCTOBOTO BBIIPSIMUTEISL U TIOSICHUTh MPUHIIHIT
ero JICHUCTBUA.

2. HauepTtuth cxemy Tpex(}pazHoro MOCTOBOT'O BBIMPSIMUTEIS U MOSICHUTH MPUHIIUTL
ero JICUCTBUA.

3.ITosicHUTH IPUHIUTT PAOOTHI EMKOCTHOTO CTJIaKUBAIOMIETO (DUIBTpA.

4.Kak nmoBnuseT yBEIUYCHHUE YaCTOTHI MUTAIOIIETO HANIPSKEHUS HA paboTy
€MKOCTHOTO CTJIaXKHUBArOIIEero GpuiabTpa?

Bapuanr 8

1.Jlns19eT0 MPUMEHSIOTCS JIEKTPOHHBIE YCUITUTENN?
2. JI1s1 4ero B OCHOBHOM MPUMEHSIOTCA YCUIIUTENIN HU3K0H yacToTsl (YHY)?
3.Jls1 4yero NpUMEHSIOTCS JIBYXTAKTHbIE YCUIUTEN?

Bapuant 9

1 .Ha xakux s35emMeHTax coOUparoTcsl yCHIMTENN HU3KON 4aCTOThI?
2.YeM oTiIMYAIOTCA OAHOTAKTHBIE YCUIMTENN HU3KOM YaCTOTHI OT JBYXTAKTHBIX?
3.Kaxas cBsi3b B 2JICKTPOHHBIX YCUIIUTENSAX Ha3bIBaeTCs 0OpaTHON?

Bapuanrt 10

1.ITosicaute Ha3HaYeHUE TUGPOBOTO BOJIBTMETpA?



29

2.IlosicHuTe Ha3HAUEHME NIEKTPOHHOrO ocuusuIorpada?
3.Kak nonmyyator n3o0paxkxeHue Ha SKpaHe 3JIEKTPOHHO-Ty4eBON TPyOKu?
4 JIns gero npeaHa3HaueH HUPPOBOI MyIbTUMETP?

Bapuant 11

1. JlaTe onpeaesieHue NHTErpaIbHON MUKPOCXEMBI.

2. Ha xakue BuAbI J€NSATCS MHTETPAIbHbIE MUKPOCXEMBI IO KOHCTPYKTUBHOMY
VICITOJIHEHUIO.

3. Kakoit ycunutenb Ha3bIBaeTCsl onepanuoHHbIM yeunureneM (OY) u kakue GyHKIUU
OHMOYKET BBIIIOJIHATH?

Bapuant 12

1. Y xakoro mMarepuaja 30Ha MPOBOJIUMOCTH OTHAEJIEHA OT BAJIEHTHON 30HbI Y3KOU
3aIpeIleHHON 30HOM
a) y IPOBOTHUKA.
0) y IOJIynpOBOIHUKA.
B) y U30JIATOpA.
2. Uto Ha3bIBaeTCs «IBIPKOI»?
a) PJICKTPOH, HE 33/ICHICTBOBAHHBIN B KOBAJICHTHBIX CBA35X aTOMA,
0) ITOJIOKUTEIBHBIN HOH,
B) @TOM C OTCYTCTBYIOIIIUM 3JIEKTPOHOM KOBaJICHTHOM CBSI3H.

1. Kakue HOCUTENN 3apsija SIBISIFOTCS OCHOBHBIMU B MOJTYIIPOBOTHUKOBOM
Marepuaie n-tuna ?

a) DJIIEKTPOHBI,

0) IbIpKH,

B) JIEKTPOHHO-/IBIPOYHBIE TapHbI.

2. Kakum 00pazom cieayer MoJKIYHTh BBIBOAB HcTouHnka JJIC Kk p-n-
MepPexXoy, YTOOBI MOIYYUTh 0OpaTHOE cMelIeHHE?
a) MUHYC HCTOYHHKA COSAMHUTH C P-00JIaCThIO, a TUTIOC COSIMHHTS C N-
00J1aCThIO,
0) IUTIOC UCTOYHUKA COEAMHUTD C P-00JIaCThIO, @ MUHYC COCTMHUTH C N-

00J1aCThIO,
B) TUTIOC UCTOYHUKA COCIMHUTH C P-00JIaCThIO, M C N-00J1aCThIO.

3. Ilouyemy npu 0OpaTHOM CMEIICHUHU P-TI-TIEPEX0/1a Yepe3 HEero MpoTeKaeT
HE3HAYUTEIbHBINA TOK?

a) MoJI ICHCTBUEM 3JICKTPHUECKOTO TOJIsl BHEITHETO HCTOYHUKA IUPHHA
3aIHPArOIIETO CJIOSI YMEHBIIIACTCS, CJICI0BATEIBHO, YMEHBIIIACTCS U €r0
AIEKTPUYCCKOE CONPOTUBIICHHE,

0) o AEUCTBUEM JICKTPUUECKOTO MOJISl BHEIIHETO HCTOYHUKA IIMPUHA
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3alparomiero CJIod YMCHbIIACTCA, CJICAOBATCIILEHO, YBCIINUIHUBACTCA U €TO
QJICKTPUICCKOC COIIPOTHUBIICHUC,

B) 1o I[efICTBPIeM QJICKTPUYICCKOI'O IIOJII BHCIIHCTO HMCTOYHHUKA HMIMPHUHA
3alparomero CJod YBCINYHUBACTCS, CICAOBATCIBHO, YBCIMYHUBACTCA MU Cro
QJICKTPUYICCKOC COIIPOTUBIICHUC.

Bapuanr 13

1 .V kakoro marepuaiia 30Ha MPOBOJAUMOCTH OT/AEJIEHA OT BaJIE€HTHOU 30HbI

LIAPOKOH 3aIPEIICHHON 30HOU

a) y MpOBOJIHUKA.

0) y IOJIynpOBOIHUKA.

B) y M30JIATOpA.
2. Ilouemy IIPY KOMHATHOM TEMIIEPATYPE YUCTHIN ITOIYIIPOBOIHUKOBBIN
MaTepHual MOXKET IPOBOJUTH OYEHb MAJIEHbKUI TOK?

a) MaJo MOJBMKHBIX HOCUTENEH 3aps/ia - SJIEKTPOHHO-IBIPOYHBIX Map,

6)00JIbIII0€ YUCIIO B3AaUMHBIX CTOJKHOBEHH I CBOOOIHBIX IEKTPOHOB
MPEMATCTBYET UX MPOABUKECHHUIO,

B) 3aMepT p-M-MEPEXOI.

3. Kakue HocuTenu 3apsijia SBISIOTCS OCHOBHBIMHU B IIOJYTIPOBOJHUKOBOM
Martepuale p-tuna ?

a) DIIEKTPOHBI,

0) IbIpKH,

B) JICKTPOHHO-JIBIPOYHBIE TTAPHI.

4. KakuM 00pa3oM clieyeT MOAKIIOYHTH BBIBOIbI HcTouHUKA DJIC K p-1I-
MEPEX0/1y, YTOOBI MOJIYUUTh IPSIMOE CMEIIeHHE?
a) MUHYC HCTOYHUKA COSJMHUTH C P-00JIACThIO, a TUTFOC COCTUHHTS C N-
00J1aCTEIO,
0) TUTIOC UCTOYHHKA COSAMHUTD C P-00JIaCThIO, @ MUHYC COEIMHUTH C N-
00J1aCTEIO,
B) TUTFOC UCTOYHHKA COCIMHUTH C P-00J1aCThIO, U ¢ N-00J1aCThIO.

5. [ToueMy mpu IPSIMOM CMEIIICHUH P-TI-TIEPEX0Jia Yepe3 Hero MpoTeKaeT OOJIBbIION
TOK?

a) I1oa HeﬁCTBHeM BHCKTpI/I‘-IeCKOI‘O I10JI1 BHCIITHECTO HCTOYHHUKA ]J_II/IpI/IHa
3aMUPArOIIeTO CJIOS YMEHBIIIACTCS, CISI0BATEIIBHO, YMEHBIIIACTCS M €r0
AJIEKTPUIECKOE COTIPOTHBIICHUE,

0) Mo ACHCTBUEM DSJIEKTPUYECKOTO TOJISI BHEITHETO MCTOYHMKA IIMPUHA
3alMPArOIIero CJIOS YMEHBIIACTCS, CJICIOBATCIIBHO, YBEIIMUUBACTCS M €0
AJIEKTPUIECKOE COTIPOTHBIICHUE,

B) I1oa HeﬁCTBHeM E)JICKTpI/I‘-IeCKOFO I10JIs1 BHCHIHCI'O MCTOYHHUKA I_HI/IpI/IHa
3aHI/IpaIOH_[eFO CJ104 YBeJII/I‘-II/IBaCTCSI, CJICA0OBATCJIBHO, YBCJ'II/I‘-II/IBaCTCH n €ro
JIEKTPUIECKOE COMPOTHBIICHHUE.



Bapuanrt 14

1. Kakoit moiaynpoBOJHUKOBBIN NMPUOOP HA3BIBACTCS JUOIOM?

a) AJIEKTponpeoOpa3oBaTeIbHbIA TPHOOP € ABYMS UM HECKOJBKUMHU P-N-
nepexoaMu U UMEIOIIUM Tpu 1k 0oJiee BHIBOJIOB,

0) MOJIYIPOBOAHUKOBBIN IPUOOP C OAHUM P-TI-IIEPEXOIOM U JIBYMS BBIBOJIaMHU,

B) HOJTYTIPOBOJHUKOBBIH MEPEKITI0YAIONINI MPUOODP, UMEIOIIUN TpU WK OoJiee p-
N-Mepex0JI0B U J1Ba WK 00Jiee BHIBOIOB.

2. Kaxkoe xapakTepHO€ CBOMCTBO UMEET MOJYyIPOBOJHUKOBBINA 1UOA?

a) CIIOCOOCH YCHIIMBATH DIIEKTPHUYECKUE CUTHAIIBI IO HAPSHKCHUIO U MOIITHOCTH,
0) obJiaaeT mepeKITI0YaIONUM CBOWCTBOM,

B) 00J1a71aeT OJTHOCTOPOHHEN TPOBOIUMOCTHIO.

3. Ha kakoii cxeMe noka3zaH npaBUJIbHO CMEIIEHHbBIN TPaH3UCTOP?
N

?) 0 B
-E+ -E+ ) +E- )

4. Kakoil moiaynpoBOJHUKOBBINA MPUOOP HA3BIBAECTCA CTAOMIUTPOHOM?

a) JIEKTponpeoOpa3oBaTeIbHbBIA MPUOOP C JBYMS WIM HECKOJIBKUMHU P-II-
nepexoaMu U UIMEIOIIUNA TpH Uiu 0oJiee BHIBOJIOB,

0) MOJYNIPOBOHUKOBBIN 0N, KOTOPBIM MPUMEHSETCS JUIsl CTa0WIN3aluu
HaTpsOKEHUS,

B) MOJTYTIPOBOIHUKOBBIH MepeKIoYaonnii npuoop, UMEIOUINA Tpu win 0oJiee p-
N-TIEPEX0JI0B U JBYX WIIH 00Jiee JIEKTPOJIOB.

5. B kakmx cxemax HaXOJIUT OCHOBHOE NMPHUMEHEHUE TPAH3UCTOP?
a) B CXeMax BBITPSIMUTENICH IEPEeMEHHOT0 TOKa,
0) B cxeMax CTa0MJIM3aTOPOB HAIPSIKEHUS IIOCTOSTHHOTO TOKa,
B) B CXeMax YCHJIUTEJICH 10 HANPS)KEHUIO U MOIIHOCTH.

6. B kakux cxemax HaXOJUT OCHOBHOE MIPUMEHEHUE CTaOUITUTPOH?
a) B CXe€Max BBINIPSIMUTEIICH MEPEMEHHOT0 TOKA,
0) B cxemax cTaOUInN3aTOPOB HANIPSHKEHUS TOCTOSTHHOTO TOKa,B) B cxemax
YCUJIUTETIEH TI0 HAMPSKEHHUIO U MOIIHOCTH.

Bapuanr 15

1. Kakoii mosnynpoBOAHUKOBBIN NPpHOOP HA3BIBAETCS TPAH3UCTOPOM ?
a) 2JeKTpOonpeoOpa3oBaTeabHbIi MPUOOP € JABYMS MIM HECKOJIbKUMHU P-II-

31
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nepexoaMu U UMEIOIIUNA TpH UiIu 0oJiee BHIBOJIOB,
0) IOTYNPOBOJHUKOBBIN MIPUOOP C OAHUM P-I-TIEPEXOAOM U ABYMS BBIBOJIAMH,
B) MOJYPOBOJITHUKOBBIM MEPEKITIOYAIONINi MpuOop, UMEIIUN TpU Wi Oojee
P-TI-IEPEXO0/I0B U JIBa WU O0Jiee BHIBOJIOB.

2. Kakoe xapakTepHOe CBOMCTBO UMEET MOJIYIIPOBOIHUKOBBII TPaH3UCTOP?
a) croco0eH yCUIIMBATh 3JIEKTPUUECKHE CUTHAJBI IO HAMIPSHKEHUIO U MOIIHOCTH,
0) o6yaiaeT MepeKII0YaoONUM CBOWCTBOM,
B) 00J1a/1aeT OJTHOCTOPOHHEN MTPOBOIUMOCTHIO.

3. Ha kakoiil cxeme Moka3aH MpaBUIbHO CMEILLIEHHBIN TPaH3UCTOP?

<N
6) B)

+E-

4. [louemy TpaH3ucTOp 00J1aaET YCUIUTEIBHBIMU CBOMCTBAMU?
a) MOTOMY YTO B O0JIACTH DJJIGKTPUYECKOTO MpodOs €ro BOJbT-aMIepHas
XapaKTepUCTHKA UMEET OOJBIIYIO KPYTH3HY,
0) IOTOMY 4YTO HE3HAYUTENIbHbIE M3MEHEHHsI CMEUICHHs] SMUTTEPHOr0 Iepexoja
BBI3BIBAIOT 3HAUUTEIbHBIE H3MEHEHHSI TOKA KOJIEKTOPA,
B) MOTOMY YTO HE3HAUYUTEIbHbIE U3MEHEHHUSI CMEIICHHs KOJUIEKTOPHOIO Mepexo/ia
BBI3bIBAIOT 3HAUUTEIbHBIE H3MEHEHHS TOKA SMUTTEPA.

5. B kakux cxeMax HaXOJUT OCHOBHOE MPUMEHEHUE TIOTYIPOBOTHUKOBBIN 10 ?
a) B cCXeMax BBITIPSIMUTENCH MepeMEHHOTO TOKa,
0) B cxeMax cTadMJIN3aTOPOB HAIPSHKEHUS MMOCTOSHHOTO TOKa,
B) B CXEMaXx YCHJIUTEJICH 10 HAMPS)KEHUIO U MOIIIHOCTH.

6. B kakux cxemax HaX0JUT OCHOBHOE IPUMEHEHUE CTaOUIUTPOH?
a) B CXeMax BBINPSMUTENCH EPEMEHHOTO TOKa,
0) B cxeMax YCHJIMTEJECH MO HAPSXKEHUIO U MOIIIHOCTH,
B) B CX€Max CTa0MJIM3aTOPOB HAINPSKEHUSI IIOCTOSIHHOTO TOKa.

Bapuanrt 16
1 .Kakue HOocuTenu 3apsija SBISIOTCS OCHOBHBIMH B MOJIYIPOBOJAHUKOBOM MaTepHale
n-tuna ?

a) DJIEKTPOHBI, 0) ABIPKHU, B) 3JEKTPOHHO-IBIPOYHBIE MAPHI, T') HOHBHI.

2.Kaxkoii moimynpoBOAHUKOBBIA TPHOOP HA3BIBAETCS AUOJOM?
a) JIEKTponpeoOpa3oBaTeIbHBI  NpUOOp C JOBYMS MM HECKOJBKUMHU  P-II-
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nepexolaMu U UMEIOIIMIA TP UK OoJiee BHIBOJIOB,

0) MOTYIPOBOAHUKOBBINA IPUOOP C OHUM P-TI-TIEPEXOIOM H JIBYMS BBIBOJIAMU,

B) MOJYIPOBOAHUKOBBIA MPHOOpP, UMEIOLIUI TpU WK Oojee p-N-NepexoioB U JBa
niu 00Jiee BBIBOIOB.

I') OJIYIIPOBOIHUKOBBIN MPUOOP, UMEIOIINNA YEThIPE P-T-NIEPEX01a U MATh BHIBOJOB.

2. Kakoe xapakTepHOE CBOMCTBO UMEET MOy TPOBOJHUKOBBINA U017

a ) CTIOCOOEH YCHIIMBATH MIEKTPHUUSCKHE CUTHAIIBI 10 HANPSHKEHUIO U MOILITHOCTH,
0) obramaeT mepeKI0YaIoONUM CBOUCTBOM,

B) 00J1ajaeT OJTHOCTOPOHHEN TTPOBOIUMOCTEIO,

r) 06sagaeT OOJIBIIUM SJIEKTPHUECKUM COMPOTHBICHHUEM.

3. Ha kaxoii cxeme moka3aH npaBUIbHO CMEILIEHHBIN TPaH3UCTOP?

_ _ RN
a) 0) B)

+E- +E- +E- +E- VE- -E+
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4. Ilouemy TpaH3UCTOpP 00JIaaeT YCHIIUTEIbHBIMHU CBONCTBAMU?

a) MOTOMY 4YTO B 00OJacTH BJIEKTPUUECKOro Mpo0osi €ro BOJIbT-aMIEpHast
XapaKTepUCTHKA UMEET OOJIBIIYIO KPYTH3HY,

0) HIOTOMY YTO HE3HAYUTENIbHBIC U3MEHEHUS HAINPSHKEHUS CMELICHHS KOJUIEKTOPHOTO
Nepexo/ia BbI3bIBAIOT 3HAUUTENIbHbIE U3MEHEHNS TOKAa SMUTTEPA;

B) IOTOMY YTO TPAH3UCTOpP HMMEET OrPOMHOE KOJMYECTBO HOCHUTENEH 3apsaa -
3JEKTPOHOB U JBIPOK;

r') IOTOMY 4YTO HE3HAUUTENIbHbIC M3MEHEHMs HAIPSDKCHUS CMEIICHHS SMUTTEPHOTO
Iepexo/ia BbI3bIBAIOT 3HAUUTENIbHBIE H3MEHEHUS TOKA KOJUIEKTOPA.

5. [1nst yero npeaHa3Ha4Y€H BBIIPSIMUTEID?

a) [l ycusieHus 3JIEKTPUYECKUX CUTHAJIOB.

6) i mpeobpa3oBaHusi IEPEMEHHOTO HANPSHKEHUS B TIOCTOSTHHOE.
B) Jlnst mpeoOpa3oBaHus YaCTOTHI IEPEMEHHOTO HAIPSXKEHUSI.

r) [l mpeoOpa3zoBaHus MOCTOSTHHOTO HANIPSIKEHUS B IEPEMEHHOE.

6. Kakve mpuHIMNUATBLHO HEOOXOIUMBIC 3JEMEHTHI JIOJDKEH COJICpPKATh KaXKIbIi
YCUJIUTEIbHBIA KacKaa?

a) YCUTUTENbHBIN AIEMEHT, UCTOYHUK MOCTOSIHHOTO HAIIPSIKEHUS.

0) Pe3onaHcHasi 1enb, YCHJIMTENBHBIA JJIEMEHT, Ieb OOpaTHOW CBS3U, UCTOUYHUK
MIOCTOSIHHOT'O HaIPSKEHHUS.

B) Y CHJIMTENbHBIN JIEMEHT (TPaH3UCTOD).

r) YCWINTENbHBIA 3JEMEHT, Harpy304YHbl JJIEMEHT, MCTOYHHUK IOCTOSIHHOTO
HAIPSKCHUS.

7. Kakue npuHIMONAIbHO HEOOXOIMMBIE AJIIEMEHTHI JOJDKEH COJEp)KaTh reHepaTop
CUHYCOMIAJIbHBIX KOJICOaHH1?

a) Pe3onaHcHas 1emb, YCWJIMUTEIBHBIN SJIEMEHT, LIETb OOpaTHOW CBS3U, UCTOYHHK
IIOCTOSIHHOI'O HAIIPSI)KEHHUS.

0) YcuurenpHbI  3JE€MEHT, HArpy304HbI 3JEMEHT, HCTOYHHUK MEPEMEHHOI0
HaIPSKECHUS.

B) Y CUJIMTENBHBIN AIEMEHT (TPAH3UCTOP).

r) YCUIUTENbHBIA DJIEMEHT, HArpy304YHbIl 3JEMEHT, MCTOYHUK IOCTOSHHOTO
HaIPsKECHUS.

Bapuant 17

1. Kakoif mosrynpoBoAHUKOBBIN MPpHOOP HA3BIBAETCS TPAH3UCTOPOM?

a) MOJIYIPOBOJAHUKOBBI TMPUOOP C JOBYMSI WIM HECKOJBKHUMH P-TI-TIEPEXOJaMU H
MMEIOLIUI TpU WK 60Jiee BHIBOJIOB,

0) MOJIYIIPOBOJHUKOBBIN MPUOOP C OAHUM P-TI-TIEPEXOIOM U JIBYMS BBIBOJIaMHU,

B) HOJTYNIPOBOJIHUKOBBIM MEPEKIIOYAOMUN pUOOp, UMEIOLIUi Tpu win Oosee p- 1-
MIEPEXO0/I0B U JIBa WK 00Jiee BHIBOJIOB,

I') MOJIYIIPOBOIHUKOBBIN MPUOOpP, UMEIOIINNA YEThIPE P-T-TI€PeX0/1a U MATHBBIBOIOB.
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2. Kakoe xapakTepHOe CBOMCTBO UMEET MOJIYTIPOBOHUKOBBIN TPaH3UCTOP?

a) o0a1aeT MepeKIII0YarOIINM CBOMCTBOM,

0) obyaiaeT 0O THOCTOPOHHEN TTPOBOIMMOCTHIO,

B) CIIOCOOCH YCHIIMBATh JICKTPUICCKUAE CUTHABI 110 HAPSHKEHUIO U MOIIHOCTH,
r) crioco0eH MpeodpazoBaTh YaCTOTY IEKTPUUECKUX KOIeOaHu .

3. C Kakoil LEeJpI0 MOIIHBIE TUOJBI HM3TOTOBJIAIOT B MACCHUBHBIX METAJTMYECKUX
Kopriycax?

a) JUIs TOBBILIEHUS TPOYHOCTH

0) AJIst Ty4IIEro 0TBO/IA TETUIOTHI

B) J1JIs1 OBBILIICHHS MPOOUBHOTO HANPSXKEHUS

4. Ha  xaxoil cxeMe Moka3aH NpaBUIbHO CMEIIEHHBIN TpaH3MCTOP?
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5. Kakue npuHIMNHaIbHO HEOOXOAUMBIE JIEMEHTHI JIOJKEH COJAEPKATh BRINPSMUTENH?
a) YCUIIUTENbHBIN 3JI€MEHT, Harpy304HbIM 3JIEMEHT U HCTOYHUK ITOCTOSTHHOTO TOKA.

6) duonpbl.

B) Tpanchopmarop u AUOIBI.

r) TpancopmaTop, 1UOABI U CTIAKUBAIOIIUN (DUIBTD.

6. B xakom oTBeTe MPaBWIHLHO TMEPEUYUCICHBI BCE OCHOBHBIE TEXHUUYECKHUE MapaMeTPhI
YCUWJINTEIS SJIEKTPUIECKUX CUTHAIIOB?

a) Koadunment ycunenus, mojgoca npomnycKaHus.

0) /lnamazon pabouuMx YaCTOT, YYyBCTBUTEIBbHOCTh, W30UPATEIBHOCTb, JUHAMUYECKUM
Jrana3oH.

B) UyBCTBUTEIHHOCTh, U30UPATEIHHOCTD, TUHAMUYECKHI TUAMa30H.

r) Koapduument ycunenus, aMIUIMTYIHO-4aCTOTHAs ~ XapaKTEpPUCTHKa, I10JI0Ca
MPOITyCKaHUs, HOMUHAIbHAS BBIXOJ{HASI MOIIIHOCTh, YyBCTBUTCIBHOCTh

7. Kak BbIOMparOTCS BHIIPSIMUTEIbHBIE TUObI?
a) Mo NMPsIMOMY TOKY

0) mo oOpaTHOMY HAIPSKEHHUIO

B) IO IPSIMOMY TOKY M OOpaTHOMY HalPsKEHUIO

8.UeM 00BsICHSAETCS HETUHEHHOCTD BOJIBT-aMIIEPHOM XapaKTepUCTUKU p-n
Iepexo/1a NoJyNpOBOJHUKA?

a) neekTaMu KpUCTANIMYECKONW CTPYKTYPhl MaTepUaa;

0) BEHTUJIbHBIMU CBOMCTBAMH JIMO/1A;

C) COOCTBEHHBIM CONPOTUBIIEHUEM IOJIYIIPOBOIHUKA.

Kpurepun onenku:

e «5» (OTIUYHO) - €CM CTYACHT B MOJHOM OOBEME BBIOJHII BCE 3allaHus (WM
OTBETUJI HA BCE MOCTABJICHHBIE BOMIPOCHI), IPOSIBUB CAMOCTOSTEIILHOCTh U 3HAHUS
MEXIPEIMETHOTO XapaKTepa.

o «4» (XOpOI1I0) - €CIIH CTYACHT BBINOJIHWI 3aJaHUsI, U B HUX COJAEPKATCS HEA0UYEThI
WM OJHa He rpybas omuOKa; MpH OTBETE HAa MOCTABJICHHBIE BOMPOCHI HMEI
HE3HAYUTENIbHbIE 3aMEeYaHUs U OMPABKHU CO CTOPOHBI MPENOJaBaTENs.

o «3» (YIOBIETBOPUTEIHHO) - €CIIM CTYJEHT BBIMOJHII 3a1aHus 6onee uem Ha 50 %
U paboTa COACP>KUT HEIOUEThl WU JBE-TPU HErpyOble OIIMOKU WM JIBE IpyOble
OIIMOKY; MPH OTBETE HA MOCTABJIEHHBIE BOIPOCHI MPENoAaBaTeNlb OKa3bIBaJl EMY
3HAYUTENIbHYIO TOMOIIb B BUIE HABOSIINX BOIPOCOB.

e «2» (HEYMOBIETBOPUTEIHHO) - €CJIM CTYJCHT BBIOJHWI paboTy MeHee yeM Ha 50

% wunmu paboTa coAepKUT OoJjiee NABYX TpyObIX OImMMOOK; TMPH OTBETE Ha
MOCTABJICHHBIC BOMPOCHI IMPEMOaBaTE)Ib OKa3bIBaJl €My IOCTOSHHYIO ITOMOIIIb,
€CIIM CTYJIEHT IMOKa3aJ MOJHOE HEe3HAaHHE BOIPOCa, OTKA3aJiCs OTBEYATh WM HE
MPUCTYIWI K BBIITOJIHEHUIO PaOOTHI.
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Jlabopamopnas paboma

Tema: JJEKTPOUSMEPUTEJIBHBIE IIPUBOPBI
1 Hean padorsl
W3ydeHue 3NEKTPOU3MEPHUTENBHBIX MPUOOPOB, HCIOIB3YEMBIX B JIaDOPAaTOPHBIX
paboTax, BbINOIHIEMBIX Ha cTeHie. [lomyuenue npeacTaBieHuit o mpeene u3MepeHus u
L[EHE JIeTIeHUs], a0COMIOTHOM U OTHOCUTENBHOMN MOTPEITHOCTH, YCIOBUAX SKCILTyaTalluy 1
JIPYTUX XapaKTePUCTHKAX CTPEIIOYHBIX JIEKTPOM3MEPHUTENbHBIX MPUOOPOB, MOIYUCHHE
HABBIKOB Pa0O0THI C HU(PPOBBIMHU U3MEPUTEIIBHBIMU PUOOpaMHU.
2. IlosicHenust k padorte
Kontpons paboTsl 31€KTpo0o00pyI0BaHUs OCYILIECTBISETCS C MOMOIIBIO pa3HOOOPA3HBIX
ANEKTPOU3MEPUTETBHBIX npubOpoOB. Haub6onee pacrpoCTpaHEHHBIMU
AIIEKTPOU3MEPUTENIBHBIMUA  MPUOOPaMU  SIBIIIOTCST  NPUOOPBI  HETOCPEICTBEHHOTO
orcyera. [lo BUIYy OTCUETHOrO YCTPOMCTBA pas3iWYarOT AHAJIOTOBBIE (CTPENOYHBIC) U
U(pPOBBIE UBMEPUTETBHBIE TPHUOOPHI.
Ha nuneBoil cTopoHE CTpENOYHBIX MPUOOPOB H300paKEHBI YCIOBHBIE O0OO3HAYCHUS,
onpeeNsIonMe Kiaccu(UKalMOHHYI0 Tpymiy mnpudopa. OHU MO3BOJISIIOT NMPaBUIBHO
BbIOpaTh MPUOOPHI U 1al0T HEKOTOPBIE YKAa3aHUSA 110 MX IKCIUTyaTaluu.
B nemsax mocTosHHOroO TOKa Uil M3MEPEHUN TOKOB U HANPSDKCHUM NPUMEHSIOTCS B
OCHOBHOM TNPUOOpPHl MarHUTOAIEKTPUUYECKONW CcHUCTeMbl. [IpuHUIMI AEHCTBUS Takux
npruOOpOB OCHOBAaH Ha B3aUMOACHCTBHM MAarHUTHOTO TOJS MOCTOSSHHOTO MarHuTa H
U3MEPSEMOro TOKA, NPOTEKAIOIIET0 MO KaTyIIKe. Yroj IMOBOPOTa CTPEIKH a MPSAMO
IponopuuoHaneH wusmepseMomy Toky l: o = K [ Ikanbsl MarHMTOAIEKTPHUYECKUX
npruOOpPOB paBHOMEPHBIE.
B u3MepuTENbHBIX MEXaHM3Max »JJIEKTPOMATHUTHON CHCTEMBI, NPUMEHSEMBIX IS
U3MEPEHUA B LEMSIX MEPEMEHHOTO M IOCTOSHHOIO TOKA, BpAalAKOIAKA MOMEHT
00yCJIOBIIEH JEHCTBUEM MArHUTHOTO TOJISl H3MEPSIEMOro TOKa B HETOJIBH)KHOM KaTyIIKe
npulOopa Ha MOABMKHBIA (PEPPOMATHUTHBIA SIKOPb. YTOJ MOBOPOTA CTPENKH ¢ 31ECh
IPOIOPIMOHANICH KBajpary Toka: o = K [. TlosToMy miKana 3JIeKTPOMArHUTHBIX
npuOOpoB OOBIYHO HEpaBHOMEpHAs, YTO SBIAETCS HEIOCTAaTKOM JTHUX NPUOOPOB.
HavanbHas yacTh IKaJIbl HE UCHOIB3YETCS ISl U3MEPEHUM.
JUIs IpaKTUYEeCKOro MCIONb30BAHUS M3MEPUTENIBHOTO MpHOOpa HEOOXOAMMO 3HATh €ro
npenes u3MepeHuii (HOMHUHAIBHOE 3HAUCHUE) U TIeHY JeleHUs (MIOCTOSTHHY0) mpubopa.
[Ipenen u3mepeHuid - 3TO HamOOJbIIEe 3HAYCHHE DICKTPUUECKOM BEIUYMHBI, KOTOPOE
MOJKET OBITh U3MEPEHO JaHHBIM MPUOOPOM. DTO 3HAUECHUE OOBIYHO YKa3aHO Ha JIMLEBOM
ctopoHe mnpubopa. OmuH M TOT XK€ NPUOOP MOXKET HMETh HECKOJIBKO MPEIesIOB
m3Mmepenuii. [leHoit neneHus mpuOopa Ha3bIBACTCS 3HAUCHHUE M3MEPSEMON BEIIMYWHBI,
COOTBETCTBYIOLIIEE  OJHOMY  JeleHHMto  mmkanbl  npubopa. llena — nmenenus
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npubopaCrerkoonpeaensiercss Kak OTHOLIEGHHE TMpeaeNia H3MEpeHUud ApomK YucTy
nenennit mkansl N:C = Agom/N.
Ha nuueBoit cropoHe cTpelnoyHbIX NpUOOpa yKa3blBaeTCA KIACC TOYHOCTH, KOTOPBIi
OIpeNeNsieT MPUBEACHHYI0 OTHOCHUTEIBHYIO IMOTPENIHOCTh Ipudopa .
[IpuBeneHHasi OTHOCUTEIbHAS MOTPEIIHOCTH MPUOOPA - ITO BBHIPAKEHHOE B MPOILIEHTAX
OTHOIICHUE MaKCHUMaJIbHON TUTSt JTAHHOTO npudopa abCOMIOTHOM
MOTPENTHOCTHA A KHOMUHATIBHOMY 3HAUEHUIO MTpUOopa (Tpeaeny u3MepeHuii) Anom: ymap =
1004A /Anom %
3Has KJacc TOYHOCTH NpUOOpa, MOXKHO OINpPENETUTh abCONOTHYI0AAN OTHOCUTEIbHYIO
MOTPEIIHOCTH HM3MEPEHUs pu3M, a TaKkKe JEeUCTBUTENIBHOE 3HAYCHHE H3MEpsSeMOM
BEJIMUMHBI A1

AA = Yp AHOM/IOO,' Yism = 100 AA/A, Ag =4 +AA.

HetpynHo cnenarb BBIBOX, YTO OTHOCHUTEIBHAS MOTPEIIHOCTh U3MEpPEHUs: TeM Ooblie,
YeM MEHbIIe H3MepsieMas BEJIMYMHA [0 CPABHEHHIO C HOMHHAJIBHBIM 3HAYC€HUEM
npudopa. IlosToMy ’kenarenbHO HE MOJNBb30BATHCS MPU U3MEPEHHM HAuaJbHOW YacTbhiO
IIKaJIbI CTPEJIOYHOTO MPUOOpa.

Jliist obecrnieueHus: Majoi METOIUYECKON TOTPEIIHOCTH U3MEPEHUSI HEOOXOAUMO, YTOObI
COIIPOTUBIICHHE aMIlepMeTpa ObUIO 3HAYMTEILHO MEHBIIE COMPOTUBICHHS HArpy3KH, a
COIIPOTUBIICHHE BOJIBTMETPA OBLIO 3HAUUTEIBHO OOJBIIE COMPOTHBICHUS HUCCIEAYEMOTO
y4acTKa.

[Ipu npoBeaeHUN U3MEPEHUN B ANEKTPUUECKUX LIEMAX MIMPOKOE MPUMEHEHUE MOTYYUITU
u(pOBbIE MYABTUMETPHl - KOMOMHUPOBAaHHBIE HH(POBbIE U3MEPHUTEIbHBIE NPUOOPHI,
MO3BOJISIONIME M3MEPATh IOCTOSHHOE M TEPEMEHHOE HaIpsDKEHUE, TOCTOSHHBIA U
MIEPEMEHHBII TOK, CONPOTUBIICHUS, POBEPITH AUOABI U TPAH3UCTOPHI. (7151 mpoBeaeHus
KOHKPETHOTO HM3MEpPEHUs] HEOOXOAMMO YCTAaHOBUTH MEPEKIIOYaTeNIeM IpearnoaraeMblit
npenen U3MEpeHHd HU3MepsieMOd BEIWYUHBI (TOK, HANpPSIKEHUE, COMPOTUBICHHUE) C
y4eToM poJa ToKa (IOCTOSHHBIM WM mepeMeHHbId). IIpeacrtaBnenue pesynbrara
U3MEpPEeHHs] MPOMCXOAUT Ha LU(POBOM OTCYETHOM YCTPOMCTBE B BHJE OOBIYHBIX
YIOOHBIX JJISi CUMTBHIBAHUS JECATUYHBIX uucen. Haumbonbliee pacmnpocTpaHeHue B
U(POBBIX OTCYETHBIX YCTPOUCTBAX MYIBTUMETPOB MOTYUYMIH KUIKOKPUCTAIIIMYECKUE,
razopaspsiiHble U CBETOIUOIHBbIC MHAUKATOpbl. Ha mepeaneil manenu takoro mpudopa
HAaXOQUTCS  MepeKiovarenb (QyHKUMH W JUMana3oHoOB. OJTOT  MEpPeKIovaresb
UCHOJIBb3YeTCA KaK JJis1 BbIOOpa (PYHKLUMU U KeJIaeMOoro mpejenna U3MEepeHuil, Tak u JUIs
BBIKJTIOUEHUsT mpubopa. s mpoajieHust cpoka CiIy>KObl MCTOYHHKA SJIEKTPOIUTAHUS
npubopa MnepexIrovaTeb J0JKeH HaxoauThesl B nojoxennn «OFF»Brex ciydasx, korna
pudOp HE UCTIONB3YETCS.

K OCHOBHBIM TEXHMYECKHM XapaKTEPUCTUKaM LU(PPOBBIX MNPUOOPOB, KOTOPHIE
HEOOXOAMMO YUUTHIBATH MIPU BHIOOPE OTHOCSTCS:
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-IMara3oH u3MepeHuit (00BIYHO TPUOOP UMEET HECKOIBKO TOINANa30HOB);

-pasperaromnias CrocoOHOCTh, MOJ KOTOPOM 4YacTO MOHMMAIOT 3HAYEHHUE H3MeEpsieMon
BEJIMYMHBI, IPUXOJSIICeCs Ha €AUHUIY JUCKPETHOCTH, TO €CTh OJIMH KBAHT;

-BXOZHO€ COMNPOTHUBIIEHUE, XapaKTepU3yIoLlee COOCTBEHHOE MOTpedieHne MpudopoM
SHEPTUM OT UCTOUYHUKA U3MEPHUTENbHON HH(pOpMaIH;

-IIOTPELIHOCTh U3MEPEHHUS, YacTo ompexaensieMass kKak +(% OT CUMThIBa€MbIX JAaHHBIX +
KOJIMYECTBO EIMHUI] MIIAJIIIETO Pa3psia).

MynbTUMeTp YacTo uMmeeT OatapeiiHoe nmuTaHue 9B, mosToMy mepen HCMIOIb30BaHUEM

npuOopa HEOOXOOUMO TMPOBEPUTH Oarapero JNEKTPONHUTAHHS TYTEM BKIIOYCHUS
npubopa. Eciu Garapest paspsikeHa, TO Ha JUCIUIEE BO3ZHUKHET YCIOBHOE M300paKeHHE
Oarapeu. lcnonb3dyemble B cTeHAE «DNEKTPOTEXHUKA» MYIBTUMETPHl MUTAIOTCA  OT
BBIIPSIMUTEIBHOTO YCTPOMCTBA, BMOHTUPOBAHHOTO B MOAYJb. /[[ns ucronb3oBaHus
pruOOpPOB HEOOXONUMO MOAKIIOUUTH C THUILHOW CTOPOHBI KaOelb MUTAHUS K UCTOUHUKY
nepemenHoro Hanpsokenuss 220 B. Ilepen mnpoBeneHueM wu3MepeHUss HEOOXOIMMO
MEpeKIIoYaTeslb NPEJesioB yCTaHOBUTh Ha TpeOyeMblil nuana3oH wu3MepeHui. Jlms
MPEIOTBPAILICHHUS] TOBPEXKJIECHUSI CXeMbl NpUOOpa BXOAHBIE TOKM M HANpPSDKEHUS HE
JOJDKHBI TIPEBBINIATh YKA3aHHBIX BENWYMH. Eciu npeden usmepaemozo moka uau
HANpAXMCEeHUs 3apaHee HeU36eCmeH, Cciedyem YCMAHAGAUCAMb NEPeKAI0UaAmenb
npeoenoe Ha MAKCUMyM U 3amem nepeKnyanb e20 6HU3 no mepe HeodXooumocmu.
MynbTUMETPBI, UCHOJB3YEMBIE B JAHHOM CTEHAE, MUMEIOT PEXKUM aBTOMATHYECKOTO
BbIOOpa mopnuana3zoHa uaMepeHuid. C MOMOIIbIO KHOMOYHOro mnepekmtouatens «R-H»
MO>KHO yCTaHaBJIMBaTh MOAANANA30H U3MEPEHUS BPYUHYIO.

JIns u3MepeHust Hanpsioicenus TOIKIIOUMTE OAWH 1yl K pazbemy COM, a apyroi - k
pazbemy «V/Q», ycTaHOBHUTE NEpeKItoyaresib GyHKIUA B MOI0KEHHUE «V» U C IIOMOIIBIO
KHOIIOYHOT'O MEepeKIIoYareNsi yCTaHOBUTE pekuM u3Mmepenus nocrossuaoro (DC) umum
nepemenHoro (AC) nanpspbkenus. [lomcoenvHuTe KOHIBI IIYIOB K HM3MEPIEMOMY
WUCTOYHUKY HampspkeHus. IIpu u3MepeHnH NOCTOSHHOTO HAIPSKEHUs MOJSPHOCTh
HaNpsOKEHUsT Ha AucIUiee OyJeT COOTBETCTBOBATH IMOJISIPHOCTU HANPSIKEHHUS] Ha BTOPOM
uryIe.

JInst u3MepeHust conpomusienuii TOAKIIOUUTE OJUH Iy K pazbeMy « COM», a BTopoil -
K pazseMy «V/Q», ycTaHoBuUTE mnepekioyareiab (yHKIuM Ha «Q» U MOACOEAMHUTE
KOHIIBI ITYTIOB K U3MEPSEMOMY COIPOTUBIICHHUIO.

Korna nenp pa3omkHyTa, Ha wuHAuUKaTope Oyaer wunaunupoBarbcs «0.Ly. Ilepeo
U3MepeHuemM COnpOmMuGIeHUll 6 cxeme yDeoumecb, 4mo cxema 00ecmouena u
6ce KOHOECHCAmopbl PA3PANCEHbL.
3.1.M3yuennenacnopTHRIXXapaKTePUCTUKCTPEIIOYHBIXAIEKTPOU3MEPUTEBHBIX TPUOOPOB.
JInst 3TOro BHUMATEJIbHO PAacCMOTPETH JIMLEBBIE NAHEIU CTPEJIOYHBIX AMIIEPMETPOB U
3anonHuTh Tabm. 1.1.4.
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XapakTepHCTHKA JIEKTPOH3MEPHTENBbHOr0 mpubopa
HaumeHoBanue npubopa Amnepmerp | BoasT™merp | Barrtmerp

Cucrema H3MEPHTEJIBHOTO MEXaHHU3Ma

[Ipenen n3mepenns

Yucno nenenuii mKaisl

[lena nenexus

MuHHMaNbHOE 3HaYeHHE U3MEPSEeMOii BeTHYHHBI

Knacc ToynocTa

JlonycTumas MaKCHMaJTbHasI abcomoTHas
HOTPEemIHOCTh
Pox Toka

HopMmaibHoe MOJI0KEHHE KA
[Ipoune XapaKTepUCTHKH

3. IlopsiAoK BbINOJTHEHUS PadOTHI

3.2. Tloctpouts rpaduk 3aBUCUMOCTU OTHOCUTEIBHONU MOTPEITHOCTH U3MEPEHUS
OT U3MEPIEMON BeMYUHBI yusm= f (Auzm) mjis npubopa, yKa3aHHOTO MPEIoaaBaTeIICM.
Cnenarb BBIBOJ O BEJIMYMHE OTHOCUTEIBHON MOTPELIHOCTH M3MEPEHMsI B HaYaJIbHOU U
KOHEYHOM YaCTH ILIKaJIbl, O XapaKTepe U3MEHEHHsI MOTPEIIHOCTHU BIOJIb HIKAJIbI MPUOOpA.
3.3. O3HaKOMMTHCS C JMLEBOM IMAHENIBIO MYIBTUMETPA.
3.41loaroTroBUTH  MYJIBTUMETP I  W3MEPEHMS]  MOCTOSSHHOTO  HalpsKEHUS.
BxirounTh 3nekTponuMTaHue creHaa (aBromaruueckui Bbikimodarenb QF  momymns
MUTaHUs) ¥ HCTOYHHMK IIOCTOSHHOTO HampspkeHHs. V3MepuTh 3HAYeHHS BBIXOAHBIX
HanpsDKEHUM MOIyds MWUTaHMd Ha KieMMax «+5 B», «+12 B» u «-12 B»
OTHOCHUTENbHOOOIIEH KiIeMMbl. Pesynbrarsl uaMepenuii 3aHectd B T1abn. 1.1.5.
BBIKITIOYMTEUCTOUHUK
MTOCTOSIHHOT'O HAaIIPSIKEHUS.

Tabnuna 1.1.5

Knemmsi +5B |+12B |-12B | ~12B [~220B

Hsmepeno

3.5.I1oaArOTOBUTE ~ MYABTUMETP [  HU3MEPEHUS  NEPEMEHHOIO  HalpsKEHUS.
BKIOUNTh HCTOYHHMK NHUTAaHUS W MYJIBTUMETPOM M3MEPUTh 3HAYEHUS BBIXOJHBIX
HanpspKeHUH Ha kiaemmax «~12 B» u «~220 By.

Pesynsrarel u3mepenuit 3anectu B Tabu. 1.1.5. BBIKIIOUMTH HMCTOYHHK Tpex(azHOTO
HaIIpSDKEHUSL.

3.6.IlogroroBUTh  MYNBTUMETP JJISI  WU3MEPEHMSI  CONPOTHBIECHUN  PE3UCTOPOB.
WN3mepuTh 3HAYeHUs CONPOTHUBICHUHW PE3UCTOPOB, YKA3aHHBIX IIPEIOAABATEIIEM.

Pesynsrarel 3anectu B Tabu. 1.1.6.
Tabnuna 1.1.6
Pesucrop R1 R2 R3 R4
HoMmuHanbHOe 3HaueHne conpoTrBieHns, OM 5 10 20 30
Hsmeperno, Om
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Conep:xanue oT4yera
OTuer 1o paboTe JOMKEH CONEPIKATh:
a) HAaMMEHOBaHUE pa0dOThI U LIETb PaOOTHI;
0) TeXHUYECKHE JJaHHBbIE U3MEPUTENbHBIX TPUOOPOB;
B) rpaUK  3aBUCHUMOCTH  OTHOCHTENBHOH  MOTPEIIHOCTH  HM3MEPEeHUNU
yuzm= f (Auzm)
T) pe3yJIbTaThl U3MEPECHUH;
1) BBIBOZIBI IO pabore.

5. KoHTpoOJIbHBIC BONIPOCHI
1.KakoB mpuHUUMI AEWCTBUA NPUOOPOB MArHUTOINEKTPUUYECKOM M IJIEKTPOMArHUTHOM
cucrem?

2. Yro Takoe npeaesn u3MepeHus?
3. Kak omnpenensiercs 1ieHa gesnenus npubdopa?
4. Yo Takoe abCOIIOTHAS U OTHOCUTEIbHAS MOTPEUTHOCTH U3MEPEHHS ?
5. Uto xapakTepu3yeT KJiacc TOUHOCTH TIpubdopa?
6. B xakoii yacTtu mkajsl mpuOopa u3MepeHHe TOYHEE U MoueMy?
7. KakoBbI OCHOBHBIE IOCTOMHCTBA ITU(PPOBBIX U3MEPUTENIBHBIX TPHOOPOB?
Jlabopamopnas paboma

TEMA: JINHEHHASA JEKTPUUECKASA IENTb IOCTOSIHHOI'O TOKA
1. Henb padoTsl
[lonmydyeHre HaBBIKOB COOpPKM TPOCTBIX D3JIEKTPHUUECKHX IEMNeil, BKIIOYEHHS B
ANEKTPUYECKYIO Ielb H3MEPHUTENbHBIX MNpHOOpoB. HayuuThcs u3MEpSATh TOKH U
HampsDKeHUs, yOenuTbcss B coOmogeHun 3akoHoB Oma u Kupxroda B nuHeiHON
JJIEKTPUYECKOM LIEIIH.
2. IlosicHenns k padore
DnekTpuyeckas Lelb, COCTOSAUIas M3 3JEMEHTOB, BOJBTAMIIEPHBIE XapaKTEPUCTHKU
KOTOPBIX SBJISIIOTCS MPSIMBIMU JIMHUSMH, HAa3bIBAETCS IMHEUHOMN 3JIEKTPUUYECKON LIEMBIO,
a DJIIEMEHTHI, U3 KOTOPBIX COCTOUT LEIb, - JUHEUHBIMU 3JIEMEHTAMHU.
CoenuHeHne B AJEKTPUYECKOW LIETIH, MPU KOTOPOM YEpE3 BCE DJIEMEHTHI MPOTEKAET
OIMH U TOT K€ TOK, HA3bIBA€TCS IIOCJIEIOBATEIbHBIM COEIMHEHHEM. OKBHBAJICHTHOE
CONPOTUBJIEHUE RIOCIECIOBATENBHOM LENM IOCTOSIHHONO TOKAa PaBHO CYMME
COIIPOTUBJICHUN OTIEIBHBIX YYaCTKOB: R= R+ R> .
HanpsixeHne Ha OTAENBHOM Y4acTKE B COOTBETCTBHH € 3aKOHOM OMa IpOIOPLHUOHAIBHO
CONPOTHUBIICHUIO 3TOTO YuyacTka: U; = IR;; Uz =IR> .
Hampspkenne Una BXoAe MOCIE0BATENBHON LIENIM B COOTBETCTBUU CO BTOPHIM 3aKOHOM
Kupxroda paBHO cyMMe HanpsKEHUN HA OTJCNIBHBIX yUacTKaxX:
U=U;+U..
[Ipu napamienbHOM COEAUHEHUU JBYX WIM HECKOJIBKUX 3JIEMEHTOB HAIIPSHKEHUE HA HUX
OJIHO U TOXe€, TaK KaK BBIBOJIbI 3TUX AJIEMEHTOB MOAKIIOYEHBI K OJTHUM M TEM K€ y3JIaM.
Toxu B OTHENBHBIX dJIEMEHTax onpeaenstorces mo 3akony Oma: I; = U/R;; I = U/R:.



42

B coorBercTBUM ¢ mepBeiM 3akoHOM Kupxroda Tok / B HEpa3BETBICHHON YacTH LEMU
paBEH CyMME TOKOB BCEX MapaJuIeIbHbIX BeTBeU: [ = [;+ 1>

[IpoBOAMMOCTB MapajuIeIbHOIO COEIMHEHMSI paBHA CyMME€ MPOBOJAUMOCTEN OTAEIBHBIX
yuacTkoB: I[/R= I/R; +1/R>.

3. Ilopsinok BbINOJHEHUS padoOThI

3.1. O3HakomuTbCA C Ja0OPaTOPHOW YCTAHOBKOW (MOMIYINb
MUTaHUsl, MOIYJb PE3UCTOPOB, MOIAYJIb HW3MEPUTEIbHBIN,
MOAYJb MYJIBTUMETPOB) U coOpatb JVMHENHYIO
EKTPUYECKYIO0 LENb C IIOCIENA0BATENbHBIM COEAUHEHUEM
pPE3UCTOPOB (puc. 1.2.1).
YcTaHOBUTH 3a/laHHbIE [IPEToAaBaTeNEM 3HAUEHUS
conporuBieHuit pesucropoB Rl, R2. [IpencraBute cxemy ams
MIPOBEPKU NPENOAABATEIO.

3.2. BKIIOYUTH 3JEKTPONUTAHUE CTEHAA (aBTOMATHYECKHUI
BbIkItouaTenb QF1 monyns nutaHus v BbeIKIrouyaTenb SA2
3TOr0 K€ Moayis). M3MepuTb TOK B LeNH, BEIUYUHY Puc. 1.2.1
HaIpsOKEHUS MUTaHWS U HanpspkeHus Ha pesucropax R1 u R2

B CXEME C IIOCJEN0BATENbHBIM coeauHeHueM pesuctopoB R1 m R2. Pesynpratel
U3MepeHuit 3aHectu B Tabu. 1.2.1. BeIKIIOYUTL NUTaHUE.

3.3. CobOpath JIMHEWHYIO IIETh CO CMEIIAaHHBIM COEAMHEHUEM
pesuctopoB (puc. 1.2.2). YcraHOBUTH 3aJaHHbIC 3HAYECHUS
pesuctopoB Rl, R2 u R3. BximiouuTe nuTaHue u U3MEPUTH
HalpsOKEHUST M TOKM HA BCEX YydyacTKax LENH, MOIIHOCTb,
noTpebasieMyto 1enblo. Pe3ynbraTel 3aHectu B Tabm. 1.2.1.

3.5. BBIKJIIOUNTh HUCTOYHUK  3JNEKTPONMUTAHUSA, U
UCIIOJIb3Ys MYJIBTUMETP B pexume U3MEPEHHUS
COIPOTUBIICHUS] WM3MEpPUTh 3HAueHHs comportuBieHui Rl, R2
u R3. Pe3ynbrarel usmepenuit 3anectu B Tadi. 1.2.2.

3.6. Ucnonp3yss 3akoH OMa, BBIUKMCIUTH 3HAYCHUS
conpotuieHuit Rl, R2 u R3, 3HaueHuss KOTOpBIX 3aHECTU B
Tabn. 1.2.2.

+ =12B -9

3.7. [IpoBeputh BBIMOSHEHHUE OamaHCa MOIIHOCTEH.
Cnenats BBIBOALI O BBIIOJHEHWH |-ro W 2-r0 3aKOHOB
Kupxrodpa u o mpumenenun 3akoHa Oma B JHHEHHON IemnH Puc. 1.2.2

IIOCTOAHHOI'O TOKaA.
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Tabmuua 1.2.1
HOCIIC}IOB&TCJIBHOC COCAUHCHHE CMCIII&HHOC COCTHHEHHE
B Ul, 02, I1, 12, UL, | U2, | U3, 11, 2, 3, [P,
B B A A B B B A A A |Br

=

Tabmaua 1.2.2
W3mepeHo oMMETpOM Beiymcnero
R1,Om
R2, Om
R3, Om

4. Conep:xkaHue oT4eTa

Otuet no paboTe TOJIKEH COJIEePKaTh:

a) HAaMEHOBaHUE PadOTHI U LIENb PAOOTHI;

0) TeXHHUYECKHUE JaHHBIC U3MEPUTENbHBIX TPUOOPOB;

B) CXEMBbI 3KCIIEPUMEHTOB M TAOJIUIIBI MOTYYESHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX;

T) pe3y/bTaThl paCUECTOB;

1) BBIBOJIBI 11O paboTe.

5. KoHTpo/sbHBIE BONIPOCHI

LYTO Takoe «JIMHEHHBIN 3IEMEHT» B JIEKTPUUYECKOU LIeTTH ?

2. IlpuBecTy pUMEpPHI TUHEWHBIX 3JIEMEHTOB NIEKTPUUECKUX LIETIEH.

3.Ha ocHOBaHMM Kakoro 3aKoHa IO IOKAa3aHUSM aMIIEpMETpa U BOJIBTMETPAMOKHO
ONpPENEINTh BEIUYMHY CONPOTUBIEHUS YYacTKa JJIEKTPUUYECKON LIENUIOCTOSHHOIO
TOKa?

4B xakux eIMHULIAX U3MEPSIOTCS CUJIA TOKA, HAIIPSKEHUE U CONPOTHUBIICHUE?
5.Hapucyiite cxembl U1 U3MEPEHUS METONOM amIepMerpa M BOJIBTMETpaA
OOJBIINX U MAJIBIX 3JEKTPUUYECKUX COMIPOTUBIICHUH.

6,111 wuccnenyeMbIX BIEKTPUYECKUX UENEl 3alUIIMTE YPAaBHEHMS IO 3aKOHaM
Kupxroda.

INPAKTUYECKASAPABOTA
TEMA: PACUET MATHUTHOM LIEITA

Lens paGoOThI: MOMYYUTHh HABBIKM PEIICHHS MPSMOM 3aJauM pacuera HEpa3BETBICHHOMN
MarHUTHOM 1I€HU; YCTAHOBUTH 3aBUCHMOCTH CHJIBI TOKA B KaTyIIKe, HEOOXOJUMOTO IS
CO3JaHMs 3aJaHHOW IIOABEMHOW CHIIbI DJEKTPOMAarHuTa, OT BEJIWYUHBI BO3IYIIHOIO
3a30pa.

Copepxxanue paboThI

MarauronpoBo/1 3JEKTPOMAarHUTa (CM pUC) BBIMOJHEH U3 3JIEKTPOTEXHUUECKOW CTalu,
COCTOUT M3 cepiaeuHuka anuHouL] sxops nnuHOW L2 m ABYX BO3AYLIHBIX3a30p0oBL0OI n
Lo2. JInuHpl y4acTKOB MarHUTONPOBOJA JIaHbI 110 CpelHEeW MarHUTHOW nuHuu. [lupuna
Y4acTKOB MaruuromnpoBojnaal u a2, tommuHa b. Yucao BUTKOB OOMOTKM W, TOK B
oomorke I. MaruutHelii moTOK B MarHUTHOW menu @D. Cuna NPUTSHKEHUS SKOPS
(mogpemHas cuna anekTpomarHuta) E. Ha ocHoBe MCXOMHBIX AaHHBIX (CM. TabIl.)
OIpeeNUTh MoK | B KaTylIKe, HEOOXOUMBIH JIJIs1 CO3/1aHUs 3aJaHHOM MOIBEMHOM CHUJIBI
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3JIEKTPOMArHUTA.
Bapuamst | Ly; oM L;,ar a, M | @y, cM | B, oM
1,11,21 | 180 | 60 4 63 | 4
Y Wl 3] &1 4
3,13,23 | 220 | 70 5 5.5 g1
4,14,24 | 240 | %0 5 4 3
5,15,25 | 260 | 80 6 SEIEY
6,16,26 | 280 | 80 5 iRy
7.17.27 | 200 | 60 gt . 5.1 Ak
8, 18,28 | 160 | 50 §i i 4.1 &%
95,19,29 | 140 | 30 4 5 "o
10,20,30 | 150 | 50 6 Sl 7
§ 121 M T

[Topsiok BeIMOTHEHUST PaOOTHI
1. Pa30uTh MarHuTHyIO IIeNb HA yYaCTKH, KAXIbIi U3 KOTOPHIX JOJDKEH UMETh

o BCeH JJIAHE OJIMHAKOBOE CCUCHHUEC
Y OJMHAKOBBIM Marepuall. PaccunraTh JJIMHY U CEYEHHE YYACTKOB MAarHUTHOM LETIH.

2. Tlonp3ysick ¢opMynoll TOABEMHOW CHIIBI JJIEKTPOMArHuTa, OIPEACIIUTh
HEO0OXOIUMYIO MAarHUTHYO UHIYKIUI0B,
B CEPJACYHUKE U MAarHUTHBIN MTOTOK B 3aJJaHHOM MarHUTHOU LIEIIH.

2.1. MargauTHbIi IOTOK B 3aJaHHOM MaruuTHou nenu: @ = B1XS1

MarnuTtHast UHIYKIUs B sikope: B2 =D/S2

B BO3AyIIHOM 3a3ope B0 = B1,

3. Hanpsi>keHHOCTh MarHUTHOT'O TOJISL 111 BCEX YYaCTKOB LIEJIH.

3.1. B Bo3aymHoM 3a3ope onpenenauts no hopmyne: HO = BO/u0

3.2. Jlns sikops 1 CepllIeYHUKa HANPsHKEHHOCTh HAWTU MO KPUBOM HAMarHMYMBaHUS

AIIEKTPOTEXHUIECKOI cTajiu (cm.
MIPUIIOKEHUE)

4. Tlomp3ysiCh 3aKOHOM TIOJTHOTO TOKa OIPEACITUTh HaMarHWYMBAIOIIYIO CHITY
KaTyIIKH.

[To HamMarHWYMBAIOIIEH CUIIe IIJIS 33JaHHOTO YMCJIa BUTKOB KATYIIKH OMPEICIUTH
CHITY TOKa B KaTyIIKe,

HEOOXOIMMYIO JIUISI CO3/IaHUSI 33JJAHHOM MOFEMHOM CHIIBI DJIEKTPOMArHUTA.
OTIOJTHUTENbHOE 3a aHuWe. OmnpeneiauTh TOK B KaTyIIKe, HEOOXOIUMBIN s
yAepKaHUS AKOPSI B MPUTSHYTOM
COCTOSIHUU C TOM ke cuiioil, T.e. ipu Lol = Lo2 = O, cenartb BbIBO/I.
Brisog. ITosicHUTE, UTO TakO€ HaMarHMYMBAaIOIIas CHiIa, OT Yero OHa 3aBHUCHT.
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Ilpakmuueckasn paboma
TEMA: HEPA3BETBJIEHHAS DJIEKTPUYECKAS LHEIIb
MNEPEMEHHOI'O TOKA

1. Heab padoTbi
[IpuoOperenue HaBHIKOB COOPKU MPOCTHIX AJIEKTPUUECKUX LIETICH, U3MEpEHUe
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HaIllpsDKEHUM Ha OTHENbHBIX Y4YacTKax LENH, W3Yy4EHUE CBOWCTB ILEIEH IpHU
IIOCJIEA0OBATEIILHOM COCUHEHUU AKTUBHBIX U PEAKTUBHBIX 3JIEMEHTOB, 3HAKOMCTBO C
SBJICHUEM PE30HAHCA HANPSLKEHUH, IOCTPOCHUE BEKTOPHBIX JAATPAMM.

2. IlosicHeHus k padorte

OnexkTpuyeckass  LENb  CHUHYCOMJAJIBHOIO  IMEPEMEHHOIO0  TOKa  C
IIOCJIEOBATEIbHBIM COCJUHEHUEM PE3UCTOPA C AKTUBHBIM COIPOTUBIICHHEM R,
peaNbHON KaTyUIKW HMHAYKTUBHOCTH C TIOJHBIM compoTusieHueM Zx (RxkXk) u
KOHJIEHCATOpa C €MKOCTHBIM compoTuBieHueM Xc(puc. 1.4.1) onuceiBaeTcs
YpaBHEHHMEM, 3alHCaHHBIM 110 BTOpOMY 3akoHy Kupxroda pamns MrHoBEeHHBIX
3HAYCHUH HANPSDKCHUN HA DTUX DJIEMEHTAX:

g+ ug + uc = u(t)

WIM B TEOMETpUYEecKod ¢opMe [Js BEKTOPOB JACHCTBYIOLIMX 3HAYEHHHM HTHX
HaIIpsKEHU N

UR + UK + U(' = U

[locneaHee COOTHOIIEHHME TOBOPUT O TOM, YTO BEKTOp JCHCTBYIOIIETO
3HAYCHUs HANPSKEHUS, TPUIIOKEHHOTO K TaKOW LEMH, paBeH Fr€OMETPHUUECKON CyMMe
BEKTOPOB HANPsXKEHUN Ha OTAENbHBIX € yuacTkax (puc. 1.4.2).

Puc.1.4.1 Puc. 1.4.3
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N3 aHam3a BEKTOPHOM THarpaMMbl ISl TAKOW LENH CIEAYET, YTO BEIIMUMHA

BXOJIHOTO HaIpPSKEHUS
U =W UrtUpi)* + (Upi—Uc)* = WIR+IRY)’ + (IX;—IXe)' =IVIR +Ry)’ + (X, -Xo)’,

rae URK, ULK- COOTBETCTBEHHO AaKTHMBHAasi W PEAKTUBHAS COCTaBIAIOIIUE
HalpsOKeHUsT Ha Karymke, Rk, X; - aKTUBHOE M PEAKTUBHOE WHIYKTHUBHOE
CONPOTUBJICHUE KATYIIKA UHTYKTUBHOCTH.

CrnenoBatenbHO, NEUCTBYIOLIEE 3HAYEHUE TOKAa B ATOM II€MU HA OCHOBAHUU
3akoHa OMa MOXXHO ONPENENINTh KaK

I=U/Z=U/ YR +Ry)’ + (X, — Xc)°

20¢ Z= VR +Ry)’ + (X, — Xo) =R +Ry)’ + (@l — 1/aC)*

Iend ¢ TMOCJEeNOBAaTebHBIM  COCIMHEHHEM PE3UCTOpa, pPEAIbHOW  KaTyIIKU
WHIYKTUBHOCTH U KOHJEHCATOpa, KOTOPOE JIErKO OMPENENseTCs U3 MHOTOYTOJIbHHKA
conpoTtusienuii (puc. 1.4.3).

VYron caBura (a3 Mexay BXOJIHBIM CUHYCOWJANbHBIM HampsikeHueM Un
MOTPeOIIEMBIM TaKOH IIENBI0 TOKOM / ONIPEeAeIIsIeTCS U3 TPEYTOJIbHUKA COMPOTUBICHU N

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

Ecmu wL>1/wCu yronp>0, Bcs 1enb BemeT ceds Kak I1enb C aKTUBHBIM
COTIPOTUBJICHUEM M HJICAIbHOM MHIYKTUBHOCTHIO. ['OBOPST, YTO B ITOM CiIy4ae IEMb
HOCHUT aKTUBHO-WHYKTUBHBINA XapaKTep.

Ecmn wlL< 1/wCwu yron ¢ < 0, Bca 1enb BeneT cels Kak Ielb C aKTHBHBIM
COTIPOTUBIICHUEM M E€MKOCTBIO. ['OBOpSIT, YTO B ATOM CJy4ae IIeb HOCUT AKTUBHO-
€MKOCTHOM XapakTep.

Ecnu B nenu peaktuBHOE conpoTuBieHus paBHbl (wl = [/wC), o yroa ¢ = 0.
[Tpu 5TOM peakTHBHAs COCTABISIOIIAsI HAMPSHKEHUS HA WHAYKTUBHOCTH W HAIPSKEHUE
Ha KOHJEHCATOpe MOJHOCThIO cedsi kommeHcupyroT. llens Bemer cebs, kak Oynro
pEaKTUBHBIC COIMPOTHUBIICHUS B HEW OTCYTCTBYIOT M TOK JOCTUTAET HAUOOJBIIETO
3HAUEHHUS, TIOCKOJBKY TOK OrPAaHWYMUBAETCS TOJBKO JKBUBAJECHTHBIM aKTHUBHBIM
COTIPOTHBJICHUEM IIETTH

R> = R+RK

DTO 03HAYAET, UTO B IIEMU UMEET MECTO PE30HAHC,
HAa3bIBAEMBIN B JAHHOM CIIYy4Yae pe30HAHCOM Hanpsoicenulli. Pe30HaHC HaNpsHKEHUN
MO>KHO TMOJIYYUTh JIMOO U3BMEHEHUEM YacTOThl MCTOYHUKA MUTAHUS, JUO0 MmoadopoM
sHavyeHnst BemmanHeiC= //w¢’L, e wp = N1/LC- pe3oHaHCHAs 9aCTOTA LEITH.

3. Ilopsiaok BbINOJHEHUS padOThI
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3.1. O3HakOMHUTBCS € JTAOOPATOPHOM YCTAaHOBKOW (MOAYNb MHUTAaHUS, MOAYIb
PE3UCTOPOB, MOMYJIb PEAKTUBHBIX JJIEMEHTOB, MOJYJIb MYJIbBTUMETPOB, MOIYJb
aMIepMETPOB MIEPEMEHHOI0 TOKa, BATTMETP).

3.2. Cobpate »snexTpudeckyto 1enb (puc. 1.4.4), ycTaHOBUB 3aJaHHBIC
[penoaaBaTesieM 3HAYCHUU _
COTPOTHBIICHUS PE3NCTOPA M EMKOCTH W
KoHAeHcaropa. [loakmounTh coOpaHHYIO A S |
Henp K MCTOYHMKY mnuTanus ~12 B : 4
(MOZy b MUTAHUSA). Re | |

3.3. IlogcoeqUHUTE ~12 B K @

I
§ i v
Lk |

®
!

napajieabHO KOH/IEHCATOpy
JTOMOIHUTEIILHBIN
MIPOBOJIHUK (MCKJITIOYMBITUM C
KOHJeHcaTop w3 uenu). IlpeabsaBuTh .
CXEeMY JJisl IPOBEPKU MPENOIABATENIO. © I |

Puc. 1.4.4.

[ e e

I
1
|
|
|
L

3.4. BKIOUYNTh, NUTAHUE CTEHIA U
MIPOU3BECTU U3MEPECHUS YKA3aHHBIX B TAOJMIIE BETWYMH B IETH C IMOCJIEI0BATEIbHBIM
coeauHEeHHEM pe3uctopa R u karymku Zk.
Ilepen u3MepeHHEM HANpPSHKEHUSI MEPEBECTU MYJIBTUMETP B PEXUM HU3MEPEHHUS

MEPEMEHHOT 0 HanpspKeHus. Pe3ynbraTel nu3mMepenuit 3anect B 1adn. 1.4.1.
Tabmuma 1.4.1

Cxema U,B LA Ur,.B Uk, B Uc,B P, BT
ZrR | 1 1 =

RX | 1 | | e———

R, Zx, Xci
R, Zk, Xc2
R, Zx, Xc3

3.5. BBIKIIOUUTH D3JEKTPONMUTAHUE, IOACOECAWHUTH MApPALIEIbHO KATyLIKE
JIOTIOJIHUTEBHBIA MPOBOAHUK (MCKIIOYMB 3TUM KaTyHIKy U3 1enu). [IpenbsaBurs cxemy
JUTSl IPOBEPKHU MPENOIABATEINIO.

3.6. BKIIOYMTh UCTOYHUK AJIEKTPOIUTAHUS U POU3BECTH U3MEPEHMS YKa3aHHBIX
B Ta0iMlle BEJIWYMH JUIA IIENH C IOCJIEAOBAaTEIbHBIM COEAMHEHHEM pe3ucTtopa R wu
KoHJeHcaTopa Xc. PesynpraThl um3MepeHuid 3aHectH B Tabn. 1.4.1. Bekmouuts
3JIEKTPONHUTAHKE, YOpPaTh JOTOIHUTEIbHBIM POBOIHUK.

377. B menum c 1OCIENOBAaTEIbHbIM COEAUHEHUEM pE3UCTOpPA, KATYIIKU H
KOHJIEHCATOpa U3MEHss BEJIMUYMHY €EMKOCTH KOHJIEHCATOpa C MOMOILBIO MEPEKITH0YaTENs
SA1 Moamynst peakTUBHBIX 3JE€MEHTOB, JOOUTHbCS HAHOOJBLIET0 MOKa3aHUs aMIIepMETpa,
T.e. O0ECHeYuTh COCTOSIHHE LeNH OJM3KOe K PE30HAHCY HamnpsbKeHuid. Pe3ynbTaTbl
u3MepeHuit 3aHectu B Tadi. 1.4.1.

3.8. VYmeHpmas W yBEIWUYMBas BEJIMYMHY €MKOCTH KOHJeHcaTtopa (OT
PE30HAHCHOTO 3HAYEHU) IPOBECTU U3MEPEHUS YKA3aHHBIX B TAOJIMIE BETUYUH JUIS IBYX
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COCTOSIHMM Lienu. Pe3ynbraTel u3mepenuii 3anectu B Tadmn. 1.4.1.
3.9. Jlns nienu ¢ noclie0BaTeIbHBIM COSTUHEHUEM TpeX AieMeHToB (R, ZK, C)
M0 pe3yJibTaTaM U3MEPEHHU ONPEEIUTh MOJTHYIO0 MOIIHOCTh LIETIH SU OTJEIbHBIX

y4acTKOB SR, Sk,ScPe3ynbrarel 3aHectu B Tabu. 1.4.2.
Taommma 1.4.2

S, SR, |[Sk, |Sc, |PR, |Px, |Pc, |[Qk, |Qc, [R, [X, |Z,
BA [BA |[BA |BA [Br Br |Br |BAp BAp |Oom |OMm |OMm

3.10.  VYuurbiBasg  3HayeHUs  [apaMETPOB  KAaTyIIKW, I[IOJIyYEHHbIE B
npenuecTByromeil  1aboparopHoit padboTe, ONpPEAeNUTh AaKTHBHBIE U PEAKTUBHBIC
MOIIIHOCTA OTMAEJBHBIX YYacTKOB, a TaKXe TOJIHOE, AaKTUBHOE U PEaKTUBHOE
COTIPOTHUBJICHUE BCel 1ienu Jyis onbiTaR, Zk, Xco. Pesynbratel 3anectu B Ta6:1. 1.4.2.

3.11. TIpoBepuTh GanaHC aKTUBHBIX MOIIHOCTEH B LICTIH.

3.12. Tlo pe3ynbpTaTaM U3MEPEHH MOCTPOUTH aJist 1ienu R, Zx, Xco( Tabn. 1.4.1.) B
MaciTade BEKTOPHYIO JUarpamMmmy.

3.13. Cpenatp BbIBOA O TmpuMeHeHMu 2-ro 3akoHa Kupxrodpa B memsax
MIEPEMEHHOT'0 TOKA.

4. Coaep:xanue oT4eTa

OTuer no paboTe TOIKEH COAePKaTh:

a) HAMMEHOBaHKE PabOTHI U 1IeNIb PabOTHI;

0) cxemy HcclieyeMoi e,

B) TaOJHIIBI C Pe3yIbTaTaMU ONBITOB U BEIYUCIICHUM;
T') pacyeTHbIC COOTHOIIICHNS,

1) BEKTOPHBIE JTHArPAMMBI;

€) BBIBOJIBI 110 paboTe.

5.  KoHTpoJbHBIE BONPOCHI

1. Yto Takoe AKTUBHas, pCAKTUBHAA U ITOJIHAA MOIIHOCTH B ICTIA IICPCMCHHOT'O

TOKa?

2. Kakast B3auMOCBA3b MEX/y [TOJHOW, aKTUBHON U PEAKTUBHON MOILHOCTSAMHU?

3. Uto Takoe «ko3(PUIHEHT MOITHOCTHY ?

4. Kak BBIYMCIUTBH MOJHOE COINPOTHUBICHUE KATYIIKH, €CIU W3BECTHBI €€
aKTUBHOE CONPOTHBIIEHHUE, UHIYKTUBHOCTh U YaCTOTA CETH?

5. Kak BBIYMCINTH TIOJHOE COINPOTHUBIEHHE LENH C TOCIEA0BATEIbHBIM
COEAMHEHUEM PE3UCTOPA, PEATbHOM KaTYIIKU U KOHJIeHcaTopa?

6. Ot 4ero 3aBUCHUT yroi cBura a3z Mexay Halnps>KeHHEM M TOKOM Ha y4acTKe
ANEKTPUYECKON LIENH EPEMEHHOIO TOKA?

7. YTO TaKo€ «TPEYroJIbHUK COMPOTUBICHUI» ?

8. Uemy paBHBI pE€aKTUBHOE COIIPOTUBIICHUE LIENIU U PEAKTUBHAs MOLTHOCTh LIEMU

IIpU pe30HaHce?
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Ilpakmuueckas paboma

TEMA: PABBETBJIEHHAS HEIIb IEPEMEHHOI'O TOKA
1. Hean padorsl
O3HAaKOMUTBCS ¢ OCOOCHHOCTSIMH MapaJIEIBHOIO COCIMHEHUS! aKTUBHBIX U PEAKTHUBHBIX
JIEMEHTOB B ILENU MEPEMEHHOIO TOKA, SIBJIEHUEM pPE30HAHCA TOKOB, IOBBIIIEHUEM
K03 uLMeHTa MOIIHOCTH, IpUMeHeHneM 1-ro 3akoHa Kupxroda B nensx nepeMeHHoro
TOKA.
2. llosicHenus K padorte
Ilpn  mapamienbHOM — COCAMHEHMM — dJeMeHToB [ = B
MOJIy4aroT pa3BeTBieHHY0 Iienb (puc. 1.5.1). Ilpm l
rnapaiiaeIbHOM | S
COEIMHEHUM DJJIEMEHTOB TOKH B OTJEJBHBIX BETBSX, !
3aBUCAT TOJIBKO OT HANPSDKEHUS] UCTOYHUKA MUTAHUS U [J Zic ‘{
IIOJIHOTO CONIPOTHUBIICHUS KaXaoW BeTBU. Ilpu 3TOM |9 L
TOK B BETBH C Pe3UCTOpOM [rcoBmaaaer mo ¢ase c i
HaIIpsKEHUEM MCTOYHHMKA, TOK B BETBU C KAaTYLIKOW [k S — ‘
oTCTaeT 10 (a3e OT HANPSKEHHUS MCTOUHUKA NUTAHUA
Ha YroJl ¢, 3aBUCAILIMH OT aKTUBHOTO M PEAKTHUBHOIO
COIIPOTHUBIICHUS PEAJIBHON KaTYyIIKH MHIAYKTUBHOCTU. TOK B BETBU C KOHJIEHCATOPOM Ic
ornepekaeT HampsKeHHe HCTouHMKa nutaHus Ha 90° (puc. 1.5.2). B coorBeTcTBUU C
nepBeIM 3aKkoHOM Kupxroda obmuii Tok /, moTpeOsieMblii TAaKON 1EMbI0 OT UCTOYHUKA
IIATAHMS, OTIPEAEIIETC T€OMETPUUECKON CYMMOM TOKOB OTJIEJIbHBIX BETBEH:
I=Ir +Ix +Ic
I'eomeTprueckoe MOCTPOCHUE UL ONPEAECIICHUS BEJIIMYMHBI A
u (¢aspl 001Iero ToKa MpeacTaBieHO Ha puc. 1.5.2, rme U
0003HaueHO
IK4, [IA - aKTUBHBIE COCTABIIAIOIINE TOKAa B BETBU C | |
KaTyIIKON U 00IIero ToKa;
IKP, IP - pPEaKTUBHBIE COCTABJISIONIME TOKAa B BETBU C I |
KaTyIIKOM U O0IIero Toka. 0
[Tox akTUBHOM COCTABIIAIOLIEN TOKAa MOHUMAKOT YCIOBHYIO
COCTaBJISIONIYI0 3TOr0 TOKa, COBHajawmyl mo ¢gase ¢ | |
MPWIOKEHHBIM K JTOMY YYacTKy HampsbkeHueM. Ilog P [
PEaKTUBHOM COCTABJAIOIICM TOKA - COCTaBISAIOLIYIO, KA
pacnosiokeHHy1o 1noa 90° K NpUIIOKEHHOMY HalpsIKEHUIO.
Cnenyer TNOMHUTb, UYTO AKMUGHAsS U  PeaKmueHas Ip
cocmaenAwue moxka — 3MO YCI06Hble 6eNUYUHbl, HE
uMmerone (U3MYECKOro CMbICIa B IOCIEAOBATEIBHON
CXEeMe 3aMEILECHMUS.
W3 BeKTOpHOM AUarpaMMsbl CIe1yeT, YTO BETMYMHA O0IIEro Toka
I=NLAHIP
JlaHHasi BEKTOpHAas AuarpaMMa IIOCTpOE€HA B IPEINOJIOKEHUH, YTO E€MKOCTHOW TOK
Icokaszasics MEHbIIE PEaKTUBHOM MHIYKTMBHOM COCTaBIIAIOIICH TOKAa B Karyluke I[xp.
[Tosromy oOmmii TOK oTcTaeT Mo ¢asze OT HampsbkeHusa. Takas 1enb HOCUT aKTHBHO-

Yy
A

A 4
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WHAYKTUBHBIN xapakTtep. Eciam Obl eMkocTHOW TOK [c OblLT OOJbIlE PEAKTHBHOU
WHYKTUBHON COCTABIISIONICH TOKA B KATyIIKE /xp, TO TOK, MOTPEOIIIEMbIN IETbIO U3 CETU
orepexan mno (ase NpUIOKEHHOE HAaNpsHKEHUE U LIeNb HOcuiIa Obl aKTMBHO-€MKOCTHOM
XapaKTep.

IIpy paBeHCTBE pEAKTUBHOM MHAYKTHUBHOM COCTAaBIAIOIIEM TOKAa B  KaTyIIKe
IgprieMKOCTHOTO TOKa [c BEKTOp OOIIero ToKa coBmagaeT 1mo ¢aze ¢ BEKTOPOM
MIPWIOKEHHOTO HAIPSDKEHUS, a €ro BEJIMYMHA OIPEAENAETCS TOJbKO AaKTHUBHBIMHU
COCTaBJIAIOIIMMU TOKOB /4= IR + [R4. Ilpu 3TOM B .

LICIIM HACTYIIACT SIBICHUC PE30HAHCA TOKOB, TaK Kak | 3@ @
LeIlb, COJEpIKallasi PEaKTUBHBIE JJIEMEHTHI, BEAET

cebst KaKk Iemb €  YHCTO  aKTHUBHBIM
conpoTtusieHueM. IIpu pe3oHaHCE TOKOB TOKM B
BETBSIX C PEAKTUBHBIMU 3JIEMEHTaMH MOTYT l
3HAYUTENBHO HPEBHILATh TOK, MOTpednsemsli or ~ /28
VMCTOYHMKA [TUTAHUS.

3. IlopsiAoK BBINOJTHEHUS PA0OTHI & i ‘
3.1. O3HaKOMUTHCA c nabopaTopHOi L
YCTaHOBKOM (Momymb NUTaHUA, MOAYJb o—
pPE3UCTOPOB, MOAYJIb PEAKTUBHBIX 3JIEMEHTOB,
MOAYJIb aMIIEPMETPOB NIEPEMEHHOIO TOKA, HACTOJIbHBIN BaTTMETP).

3.2. Cobpatb AIIEKTPUUECKYTO 1eTb C
napajuleIbHBIM COCAMHCHUEM pE3MCTOpa, KATyIIKH, YCTAaHOBHB TIPU STOM 3aJIaHHBIC
MperoaaBaTesieM 3HAUCHHS COTPOTHBIICHUS PE3UCTOpa. BKIIOUCHUE OTACIBHBIX BETBEH
OCYILECTBIISATh C MOMOIIBI0 COOTBETCTBYIOIIUX MPOBOJHUKOB. CXeMy MpPEIbSBUTH IS
MIPOBEPKHU

MPETO/IaBaTEeIIo.
Tabnuma
Cxema |U,B |[LA IR, A |Ic,A |Ix, A |P,BT |S,BA|Q, cosQ | ¢
Bap
R, Zk,
R, Zk
Cl
R, Zk
C2
(pe3oHa
HC)
R, Zk
C3

3.5. BxumtouuB anektponuTanue (aBromat QF Momynst mutanus) ucciaeaoBarh LETb.
JI1s1 3TOro U3MEpUTh HAIpSHKEHUE Ha BXOJE LIENH, aKTUBHYIO MOILIHOCTH LIEMH, TOKU B
BETBSIX M TOK, MOTPEOIsIEMbIi OT UCTOUHHMKA MUTAHUS. Pe3ynbTaThl M3MEpEeHUIi 3aHECTH B
tabnuiy. MccnenoBaTh BIWSHUE €MKOCTH, BKIIOUYEHHOW MapauieTbHO WHAYKTHBHOU



52

KaTyIllKe, Ha BEJIMYMHY NOTPEOJIIEMOro OT HMCTOYHMKA MNUTaHUS Toka. [ 3TOro
MOAKIIOYUTh NapajuleNbHO Karymke KoHaeHcatop C. YCTaHOBUTh Takoe 3HAayeHUE
€MKOCTH, NpPU KOTOPOM OT HCTOYHUKA MOTPEOJIAeTCS MUHUMAIBHBIA TOK (pe30HaHC
TOKOB). MI3MepuTh Npu 3TOM TOKH B BETBAX U TOK, MOTpeOsieMblil U3 ceTu. Pe3ynbrars
3aHecTH B Tabnuiy. V3MEHUTh 3HAUEHHME E€MKOCTH KOHIEHCAaTopa M H3MEPUTH TOKH,
HaNpsDKEHWE M aKTUBHYIO MOUIHOCTh. Pe3ynbpraTel 3aHectn B Tabnuily. [lo onmbITHBIM
JaHHBIM IOCTPOUTH B MaciiTade BEKTOPHYIO AUarpammy Juist 1-ro ombita.

3.6. Cnoenathb BBIBOJIBI

- o npuMmeHeHuu | -ro 3akoHa Kupxroda B 1iensax nepeMeHHOro Toka.

- O BIUSHUU MapajlIeIbHO BKIIIOUEHHBIX TOTpEOUTENeH APYyT Ha pyra,

- O BJIHUAHUK CMKOCTH KOHIACHCATOpa Ha BCIWYUHY TOKa, HOTpe6JI$IeMOI‘O u3
CCTU.

4. Conep:kanue oT4eTa

a) HAaMMEHOBaHUE PaOOTHI U 1IN PAOOTHI;

0) cxeMy SKCIIEpUMEHTa U TaOJIHILy MOTyUYEeHHBIX PE3yJIbTaTOB;

B)BEKTOpHAsI IMarpaMmma;

T')BBIBOJIBI TIO pabore.

5. KoHTpO/1bHBIE BONPOCHI

1.Kak npu mnapannenbHOM BKIIOYEHMHM MOTpeOUTENeH OmpenenuTh BEIMYHUHY TOKa,
noTpedIsIeMoro u3 ceTu?

2.C Kaxoii 1eNIbI0 MOBBIMAIT KOIPPUIIMEHT MOITHOCTH 1IeTH?

3.Kak MoxHO onpeaenutb KodHPUIUEHT MOITHOCTH Lieru?

4.Kak u3MEHATCS BEIMYMHA TOKA, MOTPEOIIEMOro U3 CETH, U aKTUBHAsI MOIIHOCTh LETIH,
€CJI MapaIeNIbHO AKTUBHO-UHAYKTUBHOMY MOTPEOUTENIO BKIIOUYUTH KOHIEHCATOP?
5.IloueMy yMmeHbLIaeTCsl TOK, HOTPEOISEMBIA U3 CETH, MPU MOAKIIOUEHUN MapaIeIbHO
MHIYKTUBHOM KaTyIIKe KOHJIeHcaTopa?

6.Kak npumensiercs 1-ii 3akon Kupxroda B 1iensx nepeMeHHoro Toka?

7.410 TaKO€ «PE30HAHC TOKOBY»?

Jlabopamopnasa paboma
TEMA: HCCJIEJOBAHMUE LHEIIN TPEX®A3ZHOI'O TOKA ITPH
COEJUHEHUH «3BE3101»
1. Heas padoTsi
O3HaKOMUTBCS € TpeX(pa3HbBIMU CHCTEMaMHU, U3MepeHUEM (a3HbIX U JTUHEHHBIX TOKOB U
HanpspkeHud. [IpoBepUTh OCHOBHBIE COOTHOILUEHHUS MEXAY TOKaMU M HaNpsHKEHUSMU
CUMMETPUYHOTO M HECUMMETPUYHOTrO TpexdaszHoro mnorpedburens. BoulsicHUTH poiib
HEHTPaJIBHOrO MPOBOJIAa B UETHIPEXIPOBOAHOM TpexdaszHoil cucteme. Hayunrscst cTpouTh
BEKTOPHBIE 1MarpaMMbl HAPSHDKEHUM U TOKOB.
2. IHosichenus: k padore
Tpexdaznas cuctema MEPEeMEHHOr0 TOKAa HMMEET PsAJl NPEUMYILECTB MO CPAaBHEHHUIO C
MOCTOSTHHBIM TOKOM M OJIHO(a3HBIM MEPEMEHHBIM TOKOM M MO3TOMY HOJy4YWiIa IMIHPOKOE
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npuMeHenue. Yaie Bcero 53JEKTpUYECKas SHEpPrusi BbIpadaTbIBaeTCs, MEpenaercs u
pacnpenenserca Mexay mnorpeourensimMu TpexdaszHeiMu cuctemamu. [lomaBnsiomiee
OOJIBIIMHCTBO 3JEKTPOJBUTATENICH SIBISETCA IBUTATEISIMU TpeXx(azHOTO MEPEMEHHOTO
TOKaA.

YroOsl B Tpex¢a3HOM cHUCTEeME MOXHO ObUIO OJHOBPEMEHHO MOJb30BAaTHCS JBYMS
pa3nuuHBIMM HanpsokeHusMu (Hampumep, 380B - myis muTaHus 3IEKTpoJBUTATENEH U
220B - nus muTaHMA DNCKTPUYECKUX JIaMIl M JAPYTUX OAHO(MA3HBIX IMOTpeOUTENei)
MPUMEHSIOT YETHIPEXIPOBOAHYIO CHUCTEMY JJIEKTpOCHAOXKeHHs. UYeThIpeXnpoBOaHAS
TUHUS Tpex(da3HOW CHCTEMbl MMEET YeThIpe MpPOBOJAA: TPU JMHEHHBIX, MO KOTOPBIM
MPOTEKAOT JWHEHHBIE TOKU [l4, Ip, Ic W oauH HyJeBOW (HEUTpaNbHBIN) TMPOBOJI,
NpelHa3HauYeHHBIA I MOAJNEP)KaHUA OJMHAKOBBIX 3HAUEHUU (ha3HBIX HAINpPSDKEHUN Ha
Bcex Tpex ¢azax morpedburens. [lo HygeBoMy MNpoBOAYy MOXKET HPOTEKATh
YPaBHUTEIIBHBIM TOK [0, Ha3bpIBa€Mbli HYJEBbIM WM HEUTPAIbHBIM TOKOM. Takas
CHCTEMa COETUHEHHs] 0OMOTOK TpeX(a3HOro reHepaTopa U MPUEMHUKOB (MOTpeOuTENei)
Ha3bIBACTCA «3BE3/10i» U MOKa3aHa Ha puc. 1.6.1.
IIpu coenvHeHUN B 3BE31y TOK /4, IPOTEKAEMBIN I
no ¢asze HMCTOYHMKA NUTAHHUSA, PABEH TOKY,

MPOTEKAEMOMY IO JUHEHHOMY MpPOBOAY (a3bl

A. DTOT Xe TOK mpoTekaeT M mno ¢aze A

notpedurens. CrneaoBaTebHO, MPU COSTUHEHUU / &

B 3Be3/y (ha3HbIil TOK /opaBEeHIMHEHHOMY TOKY UM AU

Li: C —L2 > Zn
_ .B I o
Io~In .
Hanpsixenue MEK1yJIMHENHBIMUTIPOBOAAM, 7e
Ha3bIBAEMOE JVHEHHBIM HaIpPsKEHUEM Puc. 1.6.1.
(mampumep, U,s), oOkasbiBaetcs B V3 pas

Ooublre, yeM (azHoe HaNpsHKeHUe UCToYHKKA muTanus U4, UBWIM Uc:

Us= Uo\3

Za
| I |

Ux

o]
[e—

Ecnu tpexdasnas cuctema cumMmeTpuyHasi (BCe CONMPOTUBIICHHS UM MOIIHOCTH (Pa3HBIX
notpeduTeseil ONMHAKOBBI), TO MO BceM TpeM ¢a3aM NPOTEKAIOT OJMHAKOBBIE IO
BEIIMYMHE TOKH, CABUHYTHIE TO (a3e oTHocuTenbHO npyr apyra Ha 120°. Tokx B
HEHTpaJIbHOM MPOBOJIE MPHU ITOM paBeH Hyito. HanpskeHus Ha Bcex ¢azax morpedurens
TaKXKe OTIMYAIOTCA JIPYT OT Apyra TOJIbKO MO HavdaibHOM (a3ze Ha 120° (puc. 1.6.2).

Ua

= LI .
Ucpye.1.6.2 VBC Puc. 1.6.3 C Puc.164 B
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[Ipu BrAtOYEHMH B pa3HbIX (azax pa3IUYHBIX MO MOUIHOCTH MOTpeduTenei
(HecUMMeTpHUYHAs Harpy3ka), TOKM KaxJaoi a3l (B KaKIOM JMHEWHOM MPOBOJE)
OTJMYAIOTCA JAPYr OT Jpyra HE TOJIBKO HadainbHOW ¢a3zoi, HO W BenuuuHou. Ilo
HEHUTpPaJIbHOMY MPOBOAY MPU 3TOM MPOTEKAET TOK, BEKTOP KOTOPOrO0 HAa OCHOBAaHUU
nepBoro 3akoHa Kupxroda paBeH reoMmeTpuyeckoil CymMe BEKTOPOB (ha3HBIX TOKOB (pHLC.
1.6.3)

Ia+ Ig+ Ic= Io

OOpBIB  HEUTPAJIILHOTO TPOBOAA (TPEXMPOBOJHAS CHUCTEMA) TMPU HECUMMETPUYHON
Harpys3ke MPHUBOJUT K M3MEHEHHUIO HAIpsDKEHUHA Ha
BceX (pazax nmoTpeOuTenell U MOsIBICHUIO HANPSHKEHUS
cmemienuss HeitpamuUy, (puc. 1.6.4). Ilomoxenue
TOYKM «n» Ha BEKTOPHOM Juarpamme IpH
M3MEpPEHHBIX 3HAYCHUSAX HampsOKeHUM Ha (aszax
norpeduteneit Uy, UpmUceMOXKET OBITH ONpeeeHo
MeTroioM 3acedek (puc. 1.6.5) wim paccuuTaHo
aHAJIMTUYECKH.

3. IlopsiAoK BBINOJTHEHUS PA0OTHI

3.1. O3HakoMuThCs ¢ 7a0OPATOPHON yCTaHOBKOM (MOIyNb MHUTAHUS, MOMYJb
Tpex(a3HOro HanpsHKEHUs,, MOAYJIb TpeX(pazHOTro TpaHcPopMaTopa, MOAYJIb PE3UCTOPOB,
MOJ1yJIb aMIIEPMETPOB MEPEMEHHOT0 TOKa, MOJIYJIb MYJIbTUMETPOB).

3.2. YcTaHOBUTHh Ha MoOAyle Tpex(a3HOro HaIpPsDKEHUS YacTOTy MHTAOIIEro
HanpspkeHuss 50 T (mepexmrouarens SA2). BximounTh MOAYdh TUTAaHUS CTEHJA
(BoIkirOUaTENb QF'1), MOMyNb Tpex(a3zHOro HanpspkeHus (BbIKIodarenb SAI u TymOmep
SA3) u wmonynb TpexdazHoro TtpaHcpopmaropa (Beikimodarens QFI). W3mepursb
CTPEJIOYHBIM BOJBTMETPOM JUHEHHBIC U (Da3HbIE HAINPSHKEHUS TPeX(pa3HOTO MCTOUYHHUKA
nuTtanus (TpexdaszHoro TpaHchopmaTopa) Ha XOJOCTOM XOAy. Pe3ynbTaThl M3mMepeHuit
3aHectd B Tabn. 1.6.1. BelkimouuTh Moaynb TpexdaszHoro HampsokeHus (kHomka SBI,
BeIKITIOUaTead SA1 u SA2).

Tabmuna 1.6.1

Jlu"ennbple HanpsoKkeHust  [Da3Hble HAOPSHKCHUS Brruucieno
UABR.B [UBcB |[UcaB [UaAB [1UrB UcB UnrB [UaeB [Un/Uas

= Uy

e
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3.3. CoOparb »snekTpudeckyto 1enb (puc. 1.6.6). B kadectBe Harpysku
UCIIONIb30BaTh PE3UCTOPbl MOIYJNISA PE3UCTOPOB. B KauecTBe MCTOYHMKA Tpex(azHOTo
HAmpsDKEHUS  MCIOJIb30BaTh  MOJYJb  TpexdazHoro
TpancdopmaTopa. oA B oC oN

3.4, Bxmounth B (azax morpeduTens 1o
YKa3aHUIO  IPernojaBaTess OJIMHAKOBbIE
COTIPOTUBIICHUS PE3UCTOPOB (CHMMETPHUYHYIO HAarpy3KYy).

W3meputh TOKH, (pa3Hble U JTUHEHHBIC HANIPSDKEHUS MPU G\) (@ CA)
BKJIIOYUEHHOM  HEHTpaJbHOM IpoBoje. PesynbpraThl
3aHectu B Ta0a. 1.6.2. [IpoBepUTH COOTHOIIEHHE MEXIY
JUHEHHBIMU U (a3HBIMH HANPSLKEHUSIMU TOTPEOUTENEH.

3.5. IloBroputh T€ K€ H3MEpPEHUS IpHU |:
OTKJIIOYEHHOM HEWTpaJlbHOM I1poBoxe. PesynbraThl
3aHectu B Tabm. 1.6.2.

3.6. Ilo ykazanuro mnpenogaBaTenss HW3MEHUTh
HarpysKky B (ha3zax moTpeouTens TakK, 4ToObI B KaxX 101
(aze ObLTN BKIIOYEHBI PA3IMYHbIE CONPOTUBICHUA. 3MEepUTh TOKH, TUHEIHBIE U (pa3HbIe

HATPSOKCHHUS B KaXIoW (aze MOTpeOuTens NpH HAIWYUH HEHTPAILHOTO MPOBOJA.
Pe3ynbrartel 3anucars B Tadn. 1.6.2.

] R1 R2 | | R3

Puc. 1.6.6.

3.7. OTKIIOUUTh HEUTPAJbHBI IPOBOJ M BHOBb M3MEPUTH TOKH M HANPSKECHHMS.
Pe3ynbrartel 3anucars B Tadn. 1.6.2.

3.8. Ilo pe3ynbTaraM H3MEPEHHH BBIUMCIUTH AKTUBHYIO MOIIHOCTH TpexdazHoii
LNy JUIsl KayKAO0ro OIbITa.

3.9. Jlns Tperbero ombiTa MOCTPOUTH B MaciuTabe BEKTOPHYIO IHAarpaMMy H
CPaBHUTH C PE3YJbTATOM IKCIIEPUMEHTA, CAEIaTh BBIBOI.

3.10. CpaBHUTH BIMSAHHUE HEUTPAJIBHOIO MPOBOJAA HA PabOTy Tpex(a3zHOU CUCTEMBI
IIPY CUMMETPUYHON U HECUMMETPUYHOMN Harpyske.
Tabmuma 1.6.2

Toxk Harpy3ku, A Hanpspxenue Ha morpedurersix, B
Pexum Harpysku dazHbIe JIuHeiHbIe
1A 15 le lo Up  |[Uc  |UAB |UBC |Uca

Heirpanenbii mpoBox
BKJIFOUEH, Harpy3Ka
CUMMETpPUYHASA

Hevrpanmbshblii ipoBoz
BBIKIIFOUEH, HATPy3Ka
CUMMETPUYHAS
Hevrpanmbshblii ipoBoz
BKJIIOYEH, HArpy3Ka
HECUMMETPUYHAS
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Henrpansasii nposox
BBIKIIIOYEH, Harpy3Ka
HECUMMETPUYHAs

4. Conep:xanue oT4eTa

Otuet no paboTe JOHKEH COJIEPIKaATh:

a) HAaMMEHOBaHUE PaOOTHI U LIEJb PAOOTHI;

0) cxemy 3KCIepUMEHTA C BKJIIOUEHHBIMH U3MEPUTEIbHBIMU TPHUOOPAMU;

r) TaOJIMLBI C pe3yJIbTaTaMU KCIIEPUMEHTA;

1) BEKTOPHYIO AUarpamMmy JJIs TPEThETO OMBITA;

€) BBIBOJ O pOJM HEUTPAJIBHOTO NPOBOAAa B Tpex(da3HOW NEenu Npu COCTUHEHUU
MOTpPeOUTENs IO CXeMe 3Be3/1a.

5. KonTposbHbIe BONPOCHI

1.Kakoe coeqrHeHHE HA3bIBAETCS 3BE310M1?

2.KakoBo  cooTHomieHHE  MEXAy  (Ga3HbIM U JIMHEWHBIM  HANpPsHKEHUSMU
Tpex(a3HOro NCTOYHUKA MUTAHUS MPU COCIUHEHUHU €r0 OOMOTOK IO cxeme 3Be3/a’?
3.Kakoe cooTtHOmenne mexny (a3sHbIMU M JIMHEHHBIMA TOKAMHM TPU COCAMHEHUHU B
3Be3y?

4. Kak ompenenuts BEIUYMHY TOKa B HEHUTPaIbHOM IPOBOJE, €CIM H3BECTHBI TOKU
norpeourens?

5. 17151 4ero NpuMEHSIOT HENTPaJIbHbIN IPOBO?

6.K kakum 3axuMaMm CleIyeT MHOJIKIIOYUTh BOJBTMETP, YTOOBI M3MEpPUThH (a3zHoe U
JIMHEWUHOE HanpsiKEeHHUEe?

7. Kakas Tpexda3znasi Harpy3Ka Ha3bIBa€TCsl CUMMETPUYHON?

8.IloueMy npu HECHMMETPHUYHOM HArpy3ke OOpBIB HEUTPAILHOTO MPOBOJA SIBISETCS
aBapUHHBIM pPEKUMOM?

Ilpakmuueckan paboma
Tema: UCIIBITAHUE TEHEPATOPA ITOCTOSAHHOI'O TOKA

1. Heab padoTsl

O3HAaKOMUTBCS € YCTPOMCTBOM,  HIPHUHIMIIOM  JEHCTBUS,  OCHOBHBIMHU
XapaKkTepUCTHKAaMU M METOJAaMH HCIBITAHUM T'e€HEpaTOpOB IOCTOSHHOTO TOKa C
napajiebHbIM BO30YKICHUEM.

2. llosicHeHus k padore

DJeKTpOMAIIMHHBIA T€HEepaTop MOCTOSIHHOTO TOKa MpeoOpazyeT MeXaHUYECKYIO
SHEPrHUI0 BPALEHUs B 3JIEKTPUUYECKYIO SHEprui0. OH COCTOUT U3 TPEX OCHOBHBIX YAaCTEH:
HEMOJIBUYKHOM - OCTOBA MAIIMHBI C 3JIEKTPOMArHUTaMH TMOCTOSHHOTO TOKa (OOMOTKOM
BO30Y>KIACHHS ); BPAIIAIOIIErocs SIKOps, K KOTOPOMY IMOABOJIUTCS MEXaHUUYECKas SHEPrHsi
U B KOTOPOM HHIYKTUPYETCS IIEpeMEHHas 3.1.C; KOJUIEKTOpa CO IIETKaMH,
peoOpa3yoIMU IEPEMEHHYIO 3.]1.C. B IIOCTOSHHYIO.

IIpyHIMD AEHCTBUS T'E€HEPATOPOB OCHOBAaH HA 3aKOHE DJIEKTPOMArHUTHOU
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MHAYKIUMA. Y TeHepaTopa C HE3aBUCMMBIM BO30YXJACHHEM OOMOTKa BO30YKICHUS
MOJIKIIFOYAETCS K HUCTOYHUKY OJJIGKTponuTaHus. ['eHepaTtop ¢ mapamielbHbIM
BO30YXKICHHEM SBISIETCS TeHepaTopoM C  camoBo3OyxaeHuem. FEro oOmoTka
BO30YXKACHHS TMOAKIIOYAETCA MapajjieIbHO TJaBHBIM BBIBOJIAaM T'€HEpaTtopa, TO €CTh
napajuiebHO OOMOTKE SKOps, U TOK BO30OykaeHus 11 B HEll 3aBUCUT OT BEIUYMUHBI
HANpsDKEHUST HA 3aKUMax sIKOpS U COMPOTHUBICHMS LIETH OOMOTKU BO30yxneHus. Jliis
PETYJIUPOBKM TOKa BO3OYXKIEHUS B IleMd OOMOTKH BO30YXKIEHUS BKIIOUYACTCS
peryJIupoBOYHBIN peocTaT Ri>.

CaMoB030yXKeHHE TeHepaTopa BO3MOKHO MPHU HAIMYUH OCTaTOYHOTO MAarHUTHOTO
MOTOKAa B CEpJCYHHMKAX OCHOBHBIX moiocoB @DocT co3pamomero B SKOpe 3.1.C,
cocTaBIsIOIYI0 2...5% 0T HoMuHanbHOrO HanpsikeHus Eocm CEIL Coen~ 3a cuet 3TOH
3.7.C. B 0OOMOTKE BO30YKIEHHUS MPOTEKAET TOK BO30YKICHHS

Ié ocm= Eocm/(Ra+Reé=Rp)

rae Jn - conmportuBieHne oOMOTKHM BO30OykneHus, R,,- compoTuBieHne oOMOTKU
akopsi, Rp - compoTuBieHHE peryaMpoBOYHOTO peocTara. TOK BO30YKIEHHUS CO3HaeT
JIOTIOJTHUTENIbHBIN MarHUTHBIM NOTOK D,.

CaMoBO30yXeHHE TreHepaTopa MPOU30MIET TOJBKO B TOM cllydyae, KOrJa 3TOT
JOTIOJIHUTENIBHBIA MarHuTHBIA moTok @, Oyner HampaBieH COTJIACHO C OCTATOYHBIM
MarHUTHBIM MOTOKOM @,,. VYBeJIMYEHHE TIOTOKa B CEPACUYHUKAX IOJIFOCOB BBI3OBET
noBeilieHue d.1.c. skopsa Ea= CE n(@ocm+dg)>nanpHeilliee TMNOBBIIIEHUE TOKa
BO30Yy>KAeHHs 171 1 MarHUTHOTO MOTOKa D, 10 HACTYIUICHHUS] PABHOBECHS, ONPECIISIEMOTO
CONPOTUBIIEHUEM Lienu BO30yxkaeHUs. [lpu 3TOM compoTuBiIeHHE LEMU BO30YKICHUS
JIOJKHO OBITh MEHBIIIE TaK HA3bIBAEMOT0 KPUTUYECKOTO COMPOTUBICHUS.

[Ipy BCTpeYHOM HAIpaBIEHUH MAarHUTHBIX TOTOKOB B CEpJCYHHUKAX IOJIFOCOB
caMOBO30Yy>KJIeHUE TreHeparopa HEBO3MOXKHO. YToObl reHepatop  BO30yAMIICH,
HEOOXOUMO B ATOM CIlyyae W3MEHHUTH HAINpaBJICHHUE TOKa BO30YXKIEHHS B OOMOTKE
BO30Y>KICHUS MEPEKITIOUYECHUEM MMPOBOJIOB Ha €€ 3aKHMaXx.

JUia perynupoBaHMs HANpSOKEHHUS Ha 3a)KHMMaxX I'e€HepaTopa M3MEHSIOT BEJITUYHHY
MarHUTHOTO MOTOKAa MAIMHBI, 3aBUCAIIYIO OT BEJIMYMHBI TOKA BO30YKIACHHSI, KOTOPBIH €
IIOMOILIBIO peocTara J/eyCTaHaBIUBAIOT HY)KHOW BEJIUYUHBI.

[TapamnenbHy0 0OMOTKY BO30YXIE€HHS HA3bIBAIOT IIYHTOBOH, IMO3TOMY KIEMMBI
napajyienbHOM 00MOTKH BO30YkaeHust 0003Ha4yaroT « LI 1» u «1112».

OCHOBHBIMH BEJMYMHAMH, XapaKTEPU3YIOIIMMHU PadOTy reHepaTopa MOCTOSHHOTO
TOKa SIBJISIIOTCS: BhIpaOaTbiBaeMasi MOIMHOCTh, P = Ul, Hanpspkenue Ha 3axkumax U, Tok
BO30Yy>KAeHHs 1B, TOK AKOpsi I~ wiu TOK Harpy3ku I, 4actora BpalleHus u. 3aBUCUMOCTb
MEXAy OTHUMH BEJIMYMHAMHU ONKCHIBAETCS JIByMS OCHOBHBIMH YpaBHEHHSIMH -
ypaBHenueM DJIC (E = ce n®@) u ypaBHEHUEM JIJIEKTPUUYECKOTO COCTOSIHUS LEMU SIKOPSA
(U = E — IaRa). O6 >kcrulyaTalluOHHBIX CBOMCTBAaX F€HEPATOPOB CYIAT MO €r0 OCHOBHBIM
XapaKTepUCTHKAaM, TMOKA3bIBAIOIIMM 3aBUCUMOCTh OCHOBHOM BEJIMYMHBI TEHEparopa-
HAMpPSDKEHUS - OT TOKa BO30YKJIeHUsI /6, TOKAa Harpy3ku | U CKOpOCTU BpAILLEHUS SIKOPSL.
[Ipu ucnpiTaHuu TeHepaTopa OOBIYHO CHUMAIOT TPU XapaKTEPUCTUKH: XapaKTEPUCTUKY
XOJIOCTOT'O X0/1a, BHEIIHIOIO XapaKTEPUCTHKY U PETYIUPOBOYHYIO XapaKTEPUCTHUKY.

Xapaxmepucmuka xo10cmo20 xo0a - 3T0 3aBUCUMOCTh 3. J. ¢. reHepaTopa E» ot
TOKa BO30YX/J€HHUA 1B MpH Pa3OMKHYTOW BHEIIHEH IenH. XapaKTePUCTHUKY XOJOCTOTO
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X0Ja PEKOMEHAYETCS CHUMaTh, OTKIIOYMB OOMOTKY BO30YXKACHHS OT SKOpS
UCIBITYEMOI0 F€HepaTopa U MpOnmycKas TOK BO30YXKAEHHUS OT MOCTOPOHHETO MCTOYHHKA
IIOCTOSIHHOTO TOKa. B 3TOM ciydae momydaercs HesaBucumoe Bo30OyxneHue. CHsTHE
XapaKTePUCTUKN HAYMHACTCS M 3aKaHYMBACTCS MPU PA3OMKHYTOH 0OMOTKE BO30YKICHUSI.
[Ipu cHATHM XapaKTEPUCTHKU TOK BO30YXKJCHHS CHayala IJIaBHO WU Yepe3 pPaBHbIC
MHTEpPBAJbl YBEJIMYMBAIOT O HOMHMHAJIBHOTO 3HAa4YeHMs (BOCXOMsIas BETBb), a 3aTeM
YMEHBIIAIOT 10 HyJs (HUcCXozsmias BeTBb). [lomyueHHas XapaKTepUCTHKA aHAJIOTHYHA
KpHBOW HAMAarHWYMBaHUSI MarHUTHBIX MaT€PHUAJIOB MarHUTHOM LIENM I'€HEpaTopa.

[lo xapakTepHCTHKE XOJOCTOTO XOJa CYIAT O BO3MOXXHOW yCTOMYMBOCTH PabOTHI
reHepaTopa 1 0 CTENEHU UCIIOIb30BaHNs MAarHUTHBIX MaTEPUAJIOB.

\
Buewmnsan xapakmepucmuka 2euepamopa - 3T0 3aBUCUMOCTb HanpsikeHus U Ha 3aknMax
reHepaTropa OT TOKa Harpy3ku /.

VYpaBHEHME BHEIIHEW XapakTEPUCTHUKU TIEHepaTopa IIOCTOSHHOIO TOKa C

napasiebHbIM BO30YKJICHHEM JIETKO
MOJIYYUTh U3 YPABHEHUSI ANEKTPUUECKOTO COCTOSHUS LIENH IKOPb-HArpy3Ka, 3aliCaHHOro
Ha OCHOBaHHU BTOPOTO 3aK0OHa
Kupxroda:
E=U +1aRa
Tak kak TOK BO30YXKIeHHUS 1B 3HAUMTEIHHO MEHBIINE TOKA SKOPS ls, TO MOXHO
CUMTATh, qTo 1 = 14. Torma MOXKHO

3arnucath U =- E- 1Ra
B neicTBUTENBHOCTH BHEIIHSSA XAapaKTEPUCTHMKA TeHepaTopa ¢ MapajyiedbHbIM

BO30YKICHHEM uMeeT BUJT
HUCHAJAIOLIE KPUBOM. YMEHBIICHHE HAIPSDKEHHUs Ha 3aKUMax TIeHepaTopa ¢
IapajuIeIbHbIM BO30YyXKICHHEM pu

YBEJIMYEHUH TOKA HATPY3KHU MPOUCXOIUT IO CIACAYIOMIUM OCHOBHBIM IIPUYUHAM
1) ¢ yBenMYeHHWEM TOKa HArpy3KH YBEIUYMBACTCS IMaJICHUE HAMPsDKCHUS Ha
oomortke sikops IR
2) c yBeIMUYEHUEM TOKA Harpy3KH YBEJIMYMBAETCS TOPMO3HOW MOMEHT U CKOPOCTb
BpAallleHUs JBUTATEN YMEHbIIAETCA, CIeN0BaTeNIbHO, yMeHbIaeTcs J/C,
MHIYKTUpYyEMas B IKOpE F€HepaTopa;
3) ¢ yBelIMUEHUEM TOKa HArpy3KH, U3-3a PEaKkuu SKOPs MPOUCXOIUT YMEHbIICHUE
PE3YIBTUPYIOLIETO
MarHuTHOTO TIOTOKA, clienoBaTenbHo, u DJ]C, uaaykrupyemoit B ooMotke sixops E,,.
YMeHbIIEHNE HANPSOKEHUS H3-3a 3TUX NPUYMAH NPUBOJIHUT K YMEHBIIECHHUIO TOKa

BO3OYKJICHHUSIH, CJIEZIOBATEIbHO, K
YMEHBIIIEHUIO MarHUTHOTO NOoToKa, DJ[C SIKOpsSi U1 COOTBETCTBEHHO K JIOMOJIHUTEIBHOMY
YMEHBIICHUIO HaIPSIKEHUS Ha

3KUMax SKops.
[To BHENIHMM XapaKTEPUCTHKAM CYIAT O TPOIICHTHOM W3MCHCHHH HATPSIKCHUS
reHepaTopa
AU =100(U0-Un)/Un.
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Pezynuposounas xapakmepucmuxa NpeacTaBIseT 3aBUCUMOCTb TOKA BO30YKIE€HUS
18 oT TOKa Harpy3ku 1
Ig=f(l) npu NOCTOSIHHOM HaNps>)KEHUHU Ha 3axkuMax reueparopa U = const.

[Ipu cHATUM PETYIUPOBOUYHON XapaKTEPUCTUKH H3MEHSIOT TOK Harpy3kKd [0

HOMHUHAJIBHOTO 3HAYECHUS, a
HallpsDKEHUE Ha 3aXKUMax IeHepaTopa IOAACPKUBAIOT IIOCTOSHHBIM IIPM  IOMOILHU
PEryJIMPOBOYHOIO peocrara B LENH
BO30ykAeHHUs. Tak Kak NpH YBEJIWYEHUH TOKA HArPy3KH HANpSOHKEHUE JOJKHO
YMEHBILATHCA, TO JUIS oA Jep KaHUs €ro

MOCTOSTHHBIM HeoOxoauMo yBenuuuBath DJ[C 3a cueT yBenndeHus TOKa BO30YyKICHUS.
Ilo perynupoBOYHOM XapaKTEPUCTUKE ONPEHCIAIOT IPEACNbl PEryJIUpOBaHUA
HaIIpsKEHUS TeHepaTopa.

o+ U -

Puc. 2.4.1.

3.4. CHATb XapakTEPUCTHUKY XOJIOCTOTO XOAa TE€HEpaTopa C HE3aBUCHUMBIM
B0o30yxxaenuem E,,= f (Ig) npu I> = () (pa30MKHYTOM BHEIIHEH LIETIH TeHepaTopa).

[Ipu Ttoke BO3OYxnenuss I> = (0 wm3meputh I/IC OT mMOTOKa OCTATOYHOM
MarHUuTHOM WHAYKIMH Eocm. V3MeHsAs BeIWMYMHY TOKa BO30YXKIEHHUS C IMOMOUIBIO
nepekiaoyatenass SA2 CHATh BOCXOASIIYIO BETBb XAPAKTEPUCTHKU XOJOCTOIO XOJA.
VYMeHbIas TOK BO30YXK/I€HUS, CHATh HUCXOJISIIYIO BETBb XapaKTEPUCTUKH. Pe3ynbTaThl
M3MEpEHUI 3aHECTH B Ta0JI.
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3.5. CHATp BHEUIHIOK XapaKTEPUCTUKY TEHEepaTopa C HE3aBUCUMBIM
Bo30yxkaenuem U = /(1). YcranoBuTh nepexitouatenb SA2 B no3umuio «0». Ilyctutsb
B XOJ NPUBOJHON JABHUraTelb M BKIIOYUTH OOMOTKY. YBEIUYHBAs C IOMOIIBIO
Harpy3o04Horo peoctara Ap (mepekitouarens SA3) TOK HArpy3ku OT HYJSI CHATH
BHEIIHIOIO XapaKTEepPUCTUKY TeHepartopa. Pesynaprarel 3anectu B Tabn. Ilo
MOJTyYE€HHBIM JaHHBIM IMOCTPOUTH BHEIIHIOIO XapaKTEPUCTHUKY.

4. Conepxxanme oT4eTa
4.1. HaumeHnoBaHue u 11eJ1b padOTHI.

4.2. CxeMa BKJIIOYEHUS TEHEPATOPA U IPUBOJHOIO JBUTATEIIS.

4.3. Tabnuipl ¢ pe3ynbraTaMy UCIIBITAHUS TeHEepaTopa.

4.4. I'paduku NoTyYeHHBIX XapaKTEPUCTUK XOJIOCTOTO XOa 1 BHEITHUX.
5. KoHTpO/IBHBIE BONIPOCHI

1. Kak ycTpoeH renepatop MocTOsIHHOrO Toka?

2. [lo xakuM BHEUIHUM MPU3HAKAM MOXHO OTJIIMYUTH MAIIUHY MOCTOSHHOTO
TOKa OT

MallliHbl NEPEMEHHOTO TOKA?

3. KakoB npuHIUI AEHCTBUS T€HEPATOPA TOCTOSTHHOTO TOKA?

4. Yto oTpakaeT XapakKTEPUCTHKA XOJIOCTOro xoaa?

5. VYkaxure crnocoObl BKIOYEHHS OOMOTKHU BO30YXJICHHUS MAaIIHHbI
MIOCTOSIHHOT'O TOKA.

Ilpakmuueckas paboma
TEMA: OJTHO®A3HBIIA TPAHC ®OPMATOP
1. Ilenv pabomut
O3HAaKOMUTBHCS C HAa3HAYEHHUEM M OCHOBHBIMH XapaKTEPUCTUKAMHU OIHO (a3zHOro
TpanchopmaTopa, paboToil TpaHchopMaTOpa MPHU PA3TUIHOM XapaAKTEPE HATPY3KHU.
2. IlosicHeHus k padore
Tpanchopmarop - crTaTMUecKHil 3JIEKTPOMArHUTHBIM anmapart, HpeoOpas3yrouIuit
napaMeTpsl AJIEKTPUUYECKOM HHEPruu TMEPEeMEHHOr0 TOKa W TMepefaroliuil 3Ty
SHEPrul0 M3 OAHOM uenu B Apyryto. C momouipio TpaHcpopmaTopa MOXKHO
peoOpa3oBbIBaTh OCHOBHBIE MMApPaMETPhl ANEKTPUUECKOW SHEPrHH MNEPEMEHHOTO
TOKa (TOK, HampspKEHHUE). DJIEKTpUYECKas MOLIHOCTh IMPU 3TOM OCTAeTCs IMOYTH
HEU3MEHHOW. B 3aBHCUMOCTM OT COOTHOILUECHUS HOMMHAJIbHBIX HAIPSIKEHUH Yy
TpaHchopMaTopa pa3inyaroT OOMOTKY BBICHIErO HAMPSHKEHUS M OOMOTKY HHU3IIIETO
HaPSDKEHUSL.
Koaddurment tpanchopmanuu 1o HANpsSHKEHUIO TMOKA3bIBAET, KAK COOTHOCHUTCS
YHCII0O BUTKOB NEPBUYHON OOMOTKHM K YHCIY BUTKOB BTOPUYHOW OOMOTKH, a TaKKe
O/1C, uHAYKTUpYEMBIE B 0OMOTKaxX
K=wi/w2 = EI/E2.
Koadppuuuent tpancpopmanuu MOXKHO OINpPEAETUTh C JTOCTATOYHOH TOYHOCTHIO,
M3MEpUB MPU XOJOCTOM XOJe TpaHchopMaropa (BTOpUUHAsT OOMOTKAa Pa3OMKHYTA)
HANPsDKEHUS Ha 32KUMaXxX NEPBUYHON M BTOPUYHON OOMOTOK.
B pexume xomoctoro xoma TpaHchOpMaTop MOTPEONISET U3 CETH JIIEKTPUUYECKYIO
SHEpPrulo, KOTopas HAEeT Ha TOoTepH B cTanu (U3-3a IepeMarHU4MBaHUS
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MarHuTONPOBOAA U BUXPEBBIX TOKOB). OIBIT XOJI0CTOI0 X0/1a IMO3BOJISIET ONPEAEINUTD
COCTOSIHHME CTaJH TpaHchopMaTopa.

[MoaxmroyeHne MOTPEOUTENCH AIEKTPUYECKON HSHepruu K TpaHchopMmaTopy
MO3BOJISIET TEpeNaBaTb WM DHEPrUI0, MOBBINIAS WM TOHWXKas HampspkeHue. B
JaHHOM paboTe uccienyercs noHwxaromuil Tpanchopmarop 220 B/12 B, xotopsiit
OJIHOBPEMEHHO B TAKOM € COOTHOIIEHUH YBEJIIMYUBAET CUITYy TOKA
K=wl/w2=U1/U2 =11/12

Tak kak mepBUYHas W BTOPUYHAsA OOMOTKHM TpaHc(hOpMaTopa SJIEKTPUUYECKU HE
COEMHEHBI, AIEKTPUYECKas MOIIHOCTb W3 NEPBUYHOW OOMOTKM BO BTOPUYHYIO
OOMOTKY mepeAaeTrcs Mpu IOMOIIM MAarHUTHOTO IIOTOKA, 3aMBIKAIOLIErocs II0
MarHUTONPOBOAY (CEpACUHUKY) TpaHCchopMarTopa.

MormuHocts, motpebisiemas TpaHchopMaTropoM, OOblIE MOIIHOCTH, OTIaBaeMOMN
TpaHcGOpMaTOpOM HOTPEOUTENIO, HA BETUYMHY MOTEPh B CaMOM TpaHC(hopmaTope.
[Totepu MoImHOCTH B OOMOTKaX U cepAeuHuKe TpaHchopmaropa HeBenukH. .JlomHas
HOMMHAJIbHAs! MOILITHOCTbH TpaHc(popmaTopa o0bdHO onpenensercs kak Su = Unln,
rane Un — HOMUHAIBHOE HAINpPsDKEHUE HA BTOPUYHONU 00MOTKe TpaHchopmarTopa;

In — HOMMHAIIBHBIN TOK BTOPUYHON 0OMOTKH TpaHchopmaTopa.

C yBenMuYeHHMEM Harpy3Kd OT XOJOCTOIO XOJa /0 HOMHHAJIBHOW HaNpsHKEHUE Ha
3a)KMMax BTOPUYHON OOMOTKHU MOHMKAETCS M3-32 YBEIMUCHUS MaJeHUS HANPSHKEHUs
Ha BHYTPEHHEM COINPOTUBIIEHUHU TpaHCchopmaropa. [Ipu 3ToM yBenuuuBaercs U TOK,
noTpedasieMblii  TpaHCHOPMATOPOM U3 CETH, a OONMHA MArHUTHBIA TIOTOK B
CepleYHUKe TpaHC(HOpPMATOpa OCTACTCS MPAKTUYECKU IMOCTOSHHBIM. 3aBUCHMOCTD
BEJIMYMHBI BTOpUYHOro HampspkeHuss U2 oT Toka Harpy3ku /2 mpu HEU3MEHHOM
nepBuYHOM HamnpsikeHuu Ul U yacToTe Ha3bIBAECTCS GHEWIHel XapaKmepucmukKoil.
Hakimon BHemHeW XapaKTepUCTUKU 3aBUCUT OT KO3(PPHUIIMEHTa MOILIHOCTU
notrpedurens (xapakTepa noTpeoUTes).

PaGorta TpancopmaTopa ONHCHIBAETCS TAKXKE padouumMu Xapaxmepucmurkamu, K
KOTOPBIM OTHOCSITCSI 3aBUCUMOCTH n = f(P2);cos ¢p2 = f(p2), npu Ulu = const, cos

$2=

const, 20e P2 = U2]2 cos (2 — axTHUBHas MOIIHOCTh TpaHc(opmaTopa, oTaaBaeMast
Harpy3ke. Paboune XapakTepHCTUKH CHHUMAIOTCS JJIs BHIOOpAa ONTUMAIBHOW 30HBI
paboThl TpaHchopmarTopa.
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PAl
C R
(\b ale
PV2
M3MEPUTENbHBIN, HACTOJIBHBIN BATTMETD).

3.2. Cobparh D3JEKTPHYECKYIO IIEIb (pHLC. -
2.1.1). Hns STOr0 COEJMHHTH Puc. 2.1.1.
MIPOBOJIHUKAMHU HCCJEIYEMBIH MOJYJb C

HUCTOYHMKOM 3iekTtponuTanus 220 B

(MOIyb MUTAHUSA).

3.3. TIpoBectu ombIT Xomoctoro xoxa (Tok /2 =0). YCTaHOBUTH MEpEeKIOYaTEeIh
SA2 wmopyns omHodazHOro TpaHchopMaropa W MepeKirovarenb SA Momyms
PEaKTUBHBIX AJIEMEHTOB B mosoxeHue «0». PesynbraThl M3MmepeHuidl 3aHECTH B
tabn.  2.1.1. Ilo pe3ynapraram u3MEpeHUH  paccuuTaTb  KOIPPUIUEHT
Tpancopmarmu Tpancpopmatopa K, koadduunent momrHoctr cosd2. YuuTeiBasi,
YTO HOMUHAJBHBIA BTOPUYHBIA TOK TpaHcpopmartopa 1,56 A, paccuuraTh
HOMUHAJIBHBINA MEPBUYHBIN TOK TpaHcpopmaropa /~,,

3. IlopsinoK BBINOJTHEHUS PA0OTHI PW z
3.1. Osnakomutbcs ¢ JabopaTopHOU o—--—-T-J W
YCTaHOBKOW (MOAYJb MHUTaHUS, MOIYIb TV
onHogazHoro TpaHchopmaropa, MOIYIb
PEaKTMBHBIX  DIeMeHTOB, Momyip 2-20B
MyJbTUMETPOB, MOAYJIb  aMIEPMETPOB 433
HIEPEMEHHOTO TOKa, MOJYJIb

PA2

Tabmuma 2.1.
H3mepeHo Beraucneno
Uo, Lo, Pio, Uy,
B A Bt B COSQjo K Illh A

3.4. UccnenoBath TpanchopmaTop B paboueM pekuMe, CHSIB BHEIIHIO U pabouune
XapaKkTepUCTHKH TMpPH aKTUBHOM XapakTepe Harpy3ku. s 3Toro, u3MeHss
BeIMUMHY conpotuBiaeHus Harpy3ku K.H C mnomomipio mnepexntouarens SA2,
M3MEPUTH BEJIMUYMHBI, YKazaHHbIEe B Ta0. 2,1.2. Mcnonb3ys pe3yabTaThl U3MEPEHUH,
paccuuTarh  aKkTUBHYK  MoWHOCT, P~, otmaBaemyro  Harpyske, KIIJ
Tpanchopmatopa 11 u Kodhdumuent wmomHoctu cosy. Ilo pe3ynbpraram

laommna 2.1.2
I/I3MepeH0 Brruncneno
CTOpOHa HHU3KOTI'O CTOpOHa BBICOKOT'O HaITPSKEHHS
HaInpsaKCHH
Uz, B I:J_,A U], B I], A Pl,BT Pz,BT COSQ n

MCCJIEIOBaHMS TOCTPOUTDH BHEIIHIOK U paboune XapaKTepUCTHKHU TpaHcpopmaTopa.
Cnenatb BBIBOJIBI O HanboIIee Leaecoo0pa3zHOM
Jlnana3zoHeHarpy3ok TpaHcopmaropa. T6212
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3.5. CHATh BHEIIHIOK XapaKTEPUCTUKY TpaHcpopmaTopa MpU €eMKOCTHOM XapakTepe
Harpy3ku. BeauunHy eMKOCTH KOHJIEHCATOpPa U3MEHSTh C MOMOUIBIO MEPEKII0YaTENs

MOJYJI PEaKTUBHBIX 3J€MEHTOB. Pe3ynbratel u3mepenuil 3anectu B Tab6n.2.1.3. Ilo
| abmaLa 2. 1.3

U, B |
LA

pe3yabTaTaM UCCIIeI0BAaHUs MOCTPOUTh BHEIIHIOK XapaKTePUCTHKY TpaHchopmaropa
IIPU EMKOCTHOM Harpy3ke, CpaBHUTb €€ C XapaKTCPUCTUKOW, IIOJIY4YEHHOM IIpHU
AKTUBHOM Harpyske.

T6 213

4. ConepxxaHue oT4eTa

Otuet no paboTe TOJIKEH COAEPKaTh:

a) HAaMMEHOBaHKE PabOThI U 1ENIb PaOOTHI:

0) cxeMy PKCIEpUMEHTa C BKIIOYEHHBIMU U3MEPUTEIbHBIMU PUOOpamu;
B) TaOJHIIBI C pe3yJIbTaTaMU SKCIIEPUMEHTA;

I') BHEIITHUE XapaKTepUCTUKU TpaHC(opMaTropa npu akTUBHOM U eMKOCTHOM
HarpyskKe;

1) paboune XapaKTepUCTHKHU TpaHC(opMaTopa Mpu akKTUBHOM Harpys3Ke;

€) BBIBOJI IO paboTe.

5. KoHTpO/IBHBIE BONIPOCHI

1. 1ns wero nmpeaHasHadeH TpaHchopmaTtop?

2. KakoB npuniun neicteus Tpanchopmaropa?

3. Kak onbITHBIM MyTeM OnpeaenuTs K03 puiueHT Tpanchopmanuu?

4. [ToueMy npu yBEJIMYEHUH TOKA HATPY3KU YBEJIUYUBACTCS TOK, OTPEOIIIEMbIi
TpaHcGopMaTOpoM U3 ceTu?

5. Ilouemy nipu u3meHeHuu Harpy3ku uzmensiercss KI1J1 tpancdopmartopa?

Jlabopamopnas padoma

TEMA: UCCEJOBAHHME MNOJIYIIPOBOIHUKOBOI'O IMOJA
L Hean padoTsl
O3HakoMUTBCS € pabOTOi, OCHOBHBIMH  XapaKTEepUCTUKAMH M  TPUMEHEHUEM
TIOJTyIIPOBOIHUKOBBIX JTMOZOB - BBIIPSIMUTEIBHOTO AMOna, crabumiurpona, muona Hlotku
CBETOM3ITYYAIOLIEro AUO0/A.
2. Omucanue 1a00paTOPHOro MOYJIst
B naGopatopHoil paboTe M3y4aroTCsl XapaKTEPUCTUKU BBITIPSIMHUTENILHOTO HOIA TUIIA
1N4007, nomyrnpoBonurkoBoro cradbunmutpona tuna KC 168A, cBeToM3myJaromero auona
tina L-5013 u pmuoma Illotkm tmma 1N5819. OcHoOBHBIE mNapameTpbl HCCIETYEMBIX
MOYTIPOBOAHUKOBBIX PUOOPOB npuBeAeHs! B Tadm. 3.1.1, 3.1.2, u 3.1.3.
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Tabnuua 3.1.1

Tun npubopa 1N4007
TIpaMoil BEIIPAMIEHHBIH TOK, A |
Hocrosanoe obpaTHoe HanpskeHue, B 1000
[Tocrosgnroe npgMoe Hanpskerue, B 0,6...0,8
P
Tabnuua 3.1.2
Tun npubopa KC168A
Hanpsxenue crabunusaunus, U, B 6,12...7,48
MuHAEMaNbHEIN TOK cTabuIu3aImu, [ min , MA 3
MakcHManbHBIH TOK CTa0MIN3AUHHY, Ler max JMA 45
MaxcuMasibHast pacceuBaeMast MOLIBOCTD, Pmax , MBT 300
Tabnnua 3.1.3
Tun nputGopa IN5819
IpsaMoii BEIIPSIMIECHHBIN TOK, A 1
IMTocTosiHHOE 00paTHOE HanpshkeHue, B 20...40
[TocTosiHHOE MpsIMOe HampskeHue, B 0,45...0,6
[lepenusist  maHens  1aOOPaTOPHOTO — MOMYIIS
npezcrasiena Ha puc. 3.1.1. Ha Heii uzobpaxena ( L oy ! ‘
MHEMOCXEMA HCCIEAYEMBIX LENEH, Ha KOTOPOU "®"""
YCTAQHOBIEHbl  THE3da  JUIA  HOJKIIOYEHUs Rl ?
Buen \/\—k/ -~ Ry RS
WU3MEPUTEIBHBIX TPUOOPOB U COCAUHUTEIHLHBIX N ol -
X5
IIPOBOIHHKOB. i ) f xoo ox? xao o™
N3 momynpoBOJHUKOBBIX JTHONOB HamOolee @ o
YacTO HCHOJIB3YIOTCS BBIIPSAMUTEIBHBIC JUO/BI, Al w e lves |voe
VICTIONE3YFOLIHE CBOICTBO OJHOCTOPOHHEH fo——o ¥ ¥ ¥
1 X100 ®
IPOBOIUMOCTH p-n IIE€PEX0ia. 4
v
[TomynpOBOMHUKOBBIM CTAOMIMTPOHOM HA3bIBAIOT H
boxt Ruw
MO7, HampsDKeHHE Ha KOTOpoM B obiactu _“"T"ﬂ_ﬁ. —
JIEKTPUYECKOTO MPOOOst C1ab0 3aBUCHUT OT TOKA. | Xz xi
[Tpumensiercst B crabmin3aropax HarpsDKCHUS U Puc. 3.1.1

TOKa, HICTOYHUKAX OIOPHOTO HAIPSIKEHUSI, IIETSIX
3amuTel. HopManbHBIM PEKUMOM palOThl CTAOMIMTPOHA SIBISIETCS PEXUM € OOpaTtHO
BKIIIOYEHHBIM p-H TIEPEXONIOM, pabOYMM HanpsHKEHHEM - HaIpshDKEHUE AJIEKTPHYECKOTO
npobosi  mepexona, pabodrM  YYacTKOM —BOJIBTAMIICPHOM —XapaKTepPUCTHKU  (00acThiO
CTaOWIM3allii) - YY4aCTOK OOpaTHOW BETBH, KOTOPBIA IMOYTH MapajielieH OCH TOKOB
(puc.3.1.2). OrpannyrBasi ¢ TOMOIIBIO PE3UCTOPA MPOTEKAIOIIUH Yepe3 CTAOUIUTPOH TOK,
9100l W30€XKaTh TMEPErpy3KH, COCTOSIHUE AJIEKTPUYECKOTO Mpo0os B HEM MOXKHO
MOJICPKUBAThH UTUTEIILHOE BPEMSL.
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[TomynpoBOJHUKOBBIE CTAOMIUTPOHBI HM3TOTOBISIOTCS Ha / 4
OCHOBE KpEMHHUSI C OONbIIONW KOHIIEHTpauued mpumeceit
(Ha2 — 3 mopsaka OombllIe, YeM y BBIIPSIMUTEIBHBIX AU, / Ufp
} 0
I |

ommin

nuonoB). bmaromaps stomy o0pa3yercss O4eHb TOHKUHN [J

obp

3aIllOpHBIN CIION U CO3AA0TCS YCIOBHS JUIsl NIEKTPUYECKOIO
npo0osi TpH  CPAaBHUTEIBHO HEOONBIIUX  3HAYCHHUSIX
MPUJIOKEHHOTO HAPSKEHUSI.

Al

cm

B MIPOCTEUIINX (mapaMeTpUYeCKHX)

ctabunuzaropax cra0uwiM3anus OCHOBaHAa Ha cCBoiictBe [ ___ L >

— " emmax

CTaOMJIUTPOHA COXPAHATH TOCTOSHCTBO  HANPSHKCHUS
npu  W3MEHEeHWH (B ONpEACICHHBIX  Ipeerax)
NpoXoJAIlero uepe3 HHUX Toka. Cxema mpocreifmiero Pic.3.1.
napamMeTpUIecKoro CTabMiIM3aTopa Ha MOITYIPOBOIHUKOBOM

cTabunuTpoHe n3obpaxkeHa Ha puc. 3.1.3. Ecnu BXogHOE HampsbkeHUe ctabmin3aropa
U, yBenmnuurcs TpH HEU3MEHHOM COINPOTHUBICHHH HATPY3KH H3-3a IMOBBIIICHUS

HaIpsKEHHUs] CETHU, TO B COOTBETCTBHHU C  BOJBTAMIEPHOW  XapaKTEPUCTUKOU
CTaOMIINTPOHA HE3HAYUTEIHHOE YBEJIMUEHUE HAIPSIKEHUS HA HEM
MIPUBEAET K 3HAYUTEIILHEE YBEIIMYEHUIO  TOKa I, IPOTEKAIOIIET0  4Yepe3
ctabunutpoH. CrenoBareiabHO, YBEIUYUTCS TOK 15 MajneHue HaIPSHKEHUS
IsRsua  GanymacTHOM CONPOTHUBICHUU Rsr.e. nponsonaer

repepacrpeesiCHue NPUPAIIEHNAS BXOAHOTO HAIPSI)KEHUS U

Rs

BBIXOJIHOE€ HAIPSIKEHUE U3MEHUTCSI HE3HAYUTEIBHO.
IIpy HEW3MEHHOM BXOJHOM HAINPSHKEHUU U H3MEHEHUU -'I-_E:I_‘
TOKa Harpy3ku, Hamnpumep OT Iy 10 Iymn, TOK uepe3
cTabuwUTpoH Bo3pactaeT Ha BeTMIUHY (Ix - THmin). U
Beixonnoe HanpspkeHue Upn3MEHUTCS HE3HAYUTEIBHO. [l
HOpMaJbHON  paboThl  crabuiu3aropa  HEOOXOAMMO

00ecCIeunTh yCIIOBUS, MPU KOTOPBIX TOK CTAOMIUTPOHA HE o

JOJDKEH BBIXOIMTH 3a Npeelibl padouero auana3oHa Lommir— Puc. 3.1.3
Lenmax. TloaTOMY BETMUIUHY
0aJIacCTHOTO CONPOTHBIICHHS BHIOUPAIOT U3 YCIOBHUS
= M’._
I, +1,

cm.nom

6

I = Lommax = Lom o e - HOMUWHAJIbHBIN

TOK CTAOWIM3alMHU

[lpunuun paboOThl CBETOM3NIYYAIOIIMX OUOJOB OCHOBAaH Ha M3JIydaTeJIbHOU
pekoMOMHaIMM B 00BbEME p-nuIepexofa MPU WHKEKIUH HEOCHOBHBIX HOCHUTENEH
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3apsga IOJ JCUMCTBHEM MPSIMOro HamnpsbkeHus. B pesynbrare H3imydareabHOU
PEKOMOMHALIMM TE€PEeXO] HMCIYCKAeT HIIEKTPOMAarHUTHBIE BOJIHBI, KOTOPBIE MOTYT
HAXOJIUTHCSI B CBETOBOM (BUIMMOM) HJIM UH(paKpacHOM (HEBUIUMOM) nuana3zone. Ha
MOJTYTIPOBOJAHUKY, H3JIyYalolllie 3HEPrHi0 B HMH(pPaKpacHOM JAHara3oHe HAHOCAT
moMuHO(Op, KOTOpBI mpeoOpa3dyeT HEBUAMMOE H3JyueHHEe B IBeToBoe. LlBer
CBEUEHHUS 3aBUCUT OT COCTaBa JIOMHUHO(Opa M MOXKET OBbITh 3€JICHBIM, KpPaCHBIM,
CUHHUM U TONyObIM. Ba)KHBIMH TOCTOMHCTBAMHU CBETOM3IYYAIOIINX TUOJOB SIBISETCS
Majas norpelisiemMas MOIIHOCTh, BBICOKAsh YUCTOTA LIBETa CBEUEHUS, CTAOUIIBHOCTD
[[BETA CBEUYEHHUS OT BPEMEHH HApAOOTKU U TEMIIEPATYPHI.

Huonet IIOTKM BBINOJHSIOTCS HAa OCHOBE KOHTAakTa METAJLI-NONYIPOBOAHUK.
OOpa3oBaHHBI Ha TPaHULIE MEXIY METAUIOM U MOIYIPOBOIHHUKOM 3JIEKTPUUECKUN
nepexon  SBISETCA  3alUpalolMM W 00JagaeT CBOMCTBOM  OIHOCTOPOHHEH
npoBoauMocTH. [loTeHnnanpHbIi 6appep Ha KOHTAKTE METAJUI-MIOTYIPOBOIHUK YaCTO
Ha3piBalOT Oapbepom IlloTku. B TakoM mepexome BCIENCTBHE Majiol IUIOMIATU U
OO0JIBIION MIMPUHBI 3aTUPAIOIIETO CJIOsI oOecreunBaeTCs He3HauuTeIbHas OapbepHas
emkocTh (He mpeBbimaer 1 nd). M3-3a oTCYyTCTBUS MHXKEKUUU B 0a3y HEOCHOBHBIX
HOCHUTEJIEN B HEM HE NMPOUCXOASAT MPOLIECCHl HAKOIUIEHUS M paccachblBaHUs 3apsi/iOB.
[ToaTOMy AJIUTENBHOCTH MEPEXOAHBIX MPOIECCOB, oOycnoBieHHas B auoaax lllorku
TOJIBKO TIepe3apsIKoil OapbepHON €MKOCTH, COCTABISET JECAThIC JOJIM HAHOCEKYHIbI.
OTu cBOWCTBa onpeAenwiv npuMeHenue auona LlloTku kak uaeasbHOro 3JE€MEHTa B
MMITYJIBCHBIX YCTPOMCTBAX.

3. IlopsinoK BBINIOJTHEHUS PA0OTHI

3.1 DKcnepuMeHTAIbHOE UCCIIe0BAHHE BHINPSIMUTEIbHOT0 U0/

3.1.1. CoOpath cxeMy uisi HCCIENOBaHUS BBIIPIMUTEIBLHOTO auoma VD1 Ha
MOCTOSIHHOM TOKe. [[71s1 u3MepeHus aHOJHOIO TOKa BKIIIOUUTh MUJUIMAMIEPMETP, s
M3MEPEHUS AHOJHOTO HANPSIKEHUSA BKIIOUYUTH MYIBTUMETP B PEKUME H3MEPECHUS
MOCTOSHHOTO HanpspkeHust (puc. 3.1.4). BkIIOYMTH 31€KTPONMUTAHUE CTEHAA U

L A2 A

Puc. 3.1.4
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YCTaHOBUTH Nepektodaresb SAl B MO3UILIKIO «+».

3.1.2. CHATp BOJBTAMIEPHYIO XapaKTEPUCTUKY BBIIPSIMHUTEIBHOIO JUOAA Ha
IIOCTOSIHHOM TOKE CHayaJja

JUIA TIPSIMOM, a 3aTeM OOpaTHOW BETBU, YCTAHOBUB Iepekitouatenb SAl cHauana B
MO3ULMI0 «+», a 3areM B NO3ULHI0 «—». YBEJIWYMBAs BXOAHOE HAIIPSIKEHUE C
nomoupto noreHupomerpa RP1 or 0, u3MepsATs TOK M HampsyKEHUE Ha JIHOJE.
Pesynbrarel uzmepenuii 3anect B Tabia. 3.1.4 u 3.1.5. BBIKIIOUUTD 3MIEKTpONUTAHUE.
YcranoButh noreHuroMerp RP1 B HyneBoe nonoxeHue

Tabmuna 3.1.4

Unp.B

Iop, MA

Tabmma 3.1.5

Uobp, B

loop, MA

3.1.3 DKcnepuMeHTaIbHOE HUCCIEN0BAHUE OHOMOIYNEPUOIHOIO BBIIPSIMUTENS Ha
MOJYIPOBOAHUKOBOM  uofe. Jliust 3TOro  NOAKIIOYMTH OAWH U3 BXOAOB
JIBYXKAHATBHOTO ocImuiorpada K myHTy Ry (koprmyc ocrpmmorpada  «-L»
MOJKIIIOYUTh K THe3ay X12), BXoJ BTOPOro KaHala MOAKIIOUUTH K THe3ny X3.
VYCTaHOBUTh CHHXPOHHU3ALMIO OT CETU. BKIIOUNTH 3IEKTPONUTAHUE U IEPEBECTU
nepekarouarenb SAl B mosumuio «~». Ilorenunomerp RP1 yctanoBuTh B KpaiiHee
IIpaBO€ MOJOXKEHUE. 3apUCOBATh OCHMIIOIPAMMBbI aHOJIHOTO TOKA i1 HANpPSHKEHUS Ha
TIMOZE Uq, OTIPEACIIMB MACIITAOBI 10 BPEMEHHU, TOKY U HanpsbkeHuto. [Ipu sTom yuects,
4T0 conporuBieHue ImyHTa Rum cocrtaBmser 10 Owm. Omnpenenuts BEIUYHUHY
MaKCUMaJIbHOTO OOpaTHOro HampsokeHuss Ha guoje. CHATh  OCHWILIOTPaMMY
HaNpsHKEHUs Ha Harpyske uy,. JJis aToro kopnyc ocruniorpada moaKIIOUYUTh K THE3TY
X3, a BX0m OmHOro M3 KaHaioB K rHe3ny X10. 3apucoBarb OCHWILIOIPAMMY
HaNpsOKEHUS] Ha Harpy3Ke Uu,ONpEAeIUB MacIITaObl MO BPEMEHH U HANpSIKCHHIO.
BBIKTIOUHMTE TUTaHUE MOAY/S U CTEHJIA.

3.2 DkcnepuMeHTaIbHOE ucciaenoBanue auoaa llorku

Cobpars cxemy mis uccrnenoBanust awona Ilotku (VD2) Ha mOCTOSHHOM TOKE.
Bomonuute nysuktel 3.1.1 u 3.1.2 nna nuona Illotku. CpaBHUTH BOJBTaMIIEPHbBIE
XapaKTePUCTUKHU OOBIYHOTO BBINMPSAMUTEILHOTO quoaa u auoaa llorku.

3.3 DkcnepuMeHTAJbHOE UCCIeJOBAHNE CTAOMIMTPOHA
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3.3.1. CoOparh cxeMy nJis HCCIEAOBaHUS CTAOWIMTPOHA HA TOCTOSHHOM TOKE
(amanmormuno cxeme mo puc. 3.1.4. Bemomauth myHkT 3.1.2 nus ctaOuimMTpoHa.
[Toctpouts rpaduk 3aBUCUMOCTH BBIXOAHOTO HanpspkeHUst UcnOT TOKA I, Pe3ynbTarh
3aHecTH B TaOm. 3.1.6.

Tabmwmia 3.1.6

Uct, B
Ict, MA

X112 X13

Puc. 3.1.5

I[Io nosy4yeHHOM BOJBTAMIIEPHOM XAapAaKTEPUCTUKE OIPEIAEIUTh  HAIPSIKCHUE
crabummzanu Ue,y BennuuHy auddepeHnnaibHoro COnpoTUBICHUS Fo.

3.3.2.Cobparp cxeMy mapaMeTpuiecKkoro crabmnmszaropa HampspkeHus (puc 3.1.5).
Brikmtounts anekrponuTtaHue creHnaa. llepexmrouarens SAl  Monmyns  AUONOB,
YCTAaHOBUTb B TO3ULHUIO «—»

3.3.3 M3meHsq BEIMUMHY BXOIHOIO HANpsKEHUS C NMOMOLIbI0 noreHuuomerpa RP1
CHATHh 3aBUCHMOCTb BEJIMYMHBI BBIXOJAHOTO HANpSKEHUS OT BEJIWYUHBI BXOJIHOTO
HaIPSIKECHUS

Uem =f (Us).

Pesynbrarel 3anectu B Ta0m. 3.1.7.

Tabmwma 3.1.7

Uct, B

Usx, B

Ompenenuth  kodhduiuent crabunusanuu crabunuzaropa Ker Ha  yuacTke
cTabuimM3anuu
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KCT = AUBK ;
AU

cT

Jlabopamopnasa paboma
TEMA: UCCJEJOBAHUE PABOTbHI BUITIOJAPHOI'O TPAH3UCTOPA

1. Hean padorel

O3HakoMuTbCA € pabOTOil, OCHOBHBIMH XapaKTEPUCTHKAMU M TMPUMEHEHUEM
OUMONSPHOTO TPAH3UCTOPA.

2. Onucanue 1a0OpaTOPHOro MoOxyJIfA

B xoMmriexT 1a00paTopHON YCTAaHOBKU BXOIAT CIEAYIONIHE MOLYIH: « TpaH3uCTOpbI»,
«DYHKIMOHAIBHBIN TeHeparop», «Mynsrumerpbly, «Moayinb MyasTUMETpoB». [lns
HAOJIOICHUST OCIMIIJIOTPAMM MPUTOTOBUTH OCIHILIOrpad.

Ilepennsis nmanens moayns «Tpan3ucropbl» mpencrasieHa Ha puc. 3.2.1. Ha Helt
IIPUBEICHA MHEMOCXEMa M YCTAaHOBJIICHbl KOMMYTHUPYIOIIME U PEryIUPYIOLINE
saneMeHThl. Ha MHeMocxeme m300pakeHbl: OumnomnsipHblii Tpansuctop VT1, moneBoit
tpan3ucrop VT2, norenunomerp RP1 anst n3smenenus HanpskeHHs, 101aBaeMOro Ha
6a3y (3aTtBOp), TOKOOrpaHMuMBarolmMii pesucrop RI1, pesucrop nHarpy3ku R2,
CONIPOTHUBIICHUE KOTOPOTO HW3MeEHsAeTcs  mepekitouarenrem  SAl. Beauuunsl
COTIPOTHUBIICHH, COOTBETCTBYIOIINE MOJIOKEHUSM MEPEKITIOYaTeNsi MPUBEICHbI B Ta0II.

3.2.1.

Tabmmuna 3.2.1
Ne no3uimm 1 Tz 3 4 5
Conporueienue, kOm 1 T12 1.5 1,8 2.2

{o )

Giass

-

Puc. 3.2.1 Mogyns «Tpau3uctopsi»
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BenmuunHa TOCTOSHHOTO — HAINPSDKEHUWS, I[0IaBa€MOr0 HAa  KOJUIGKTOp  (CTOK)
perynupyercsi norenuuometrpom RP2. Ilepekmtouarens SA2 mnpenHazHayeH Jis
BKJIFOUCHHS TIEPEMEHHOT0 MM MOCTOSHHOTO HanpspkeHud. [ mogadu Ha KOJJIEKTOp
(CTOK) TOJIBKO TMOJIOKUTEIBHBIX MOJTYBOJIH MEPEMEHHOTO HANpSKEHHS CIYKUT THOJ
VD. Toxk B 31Ol uenu orpaHuumBaer pesuctop R3. Pesucrop Reumurupyer
BHYTpEHHEE

COTIPOTUBIIEHHE MCTOUYHUKA BXoAHOro curHana. Konpencarop C uckitodaer BIUSHUE
BHYTPEHHEIr0 CONMPOTHUBICHUS MCTOYHHKA BXOJHOTO CHTHaja Ha MOJOXKEeHHE padboueit
Touky nokost. IIIynt Ry=10 Owm ciyuT ans ociuiorpagpupoBaHus cUrHaia,
MPOMOPLMOHAIBHOIO TOKY 4epe3 TpaH3ucTtop. Ha mnepenHeil maHenw pas3MelleHbI

OcCHOBHBIE  TApaMeTpbl  UCCIEAYEMOTo  OUMOJSIPHOTO  TPaH3UCTOpa

Ta6muna 3.2.1

Tun Tpan3xcropa BC639
MaxcrMallbHO JOTYCTHMBIA TOK KOMNEKTOpa Iy max, A 0,5
MaxkcHMaANEHO AONYCTHMOE HANPAKEHAHE KOLIEKTOP-IMUTTED Uss yaxes B 80
MakcHMaTsHasg pacCEHBaeMad MOILHOCTD Ha KOMNERTOPE Py ey , BT 0,63
CrarHyeckuii koddduUHeHT Nepeaadn Toka hyy 40...160
MaxcumanbHoe HampskeHHe sMuTTep-6asa Uss ey, B 3

TaKoKe THEe3/1a JIJIs ocyIiecTBIeHus BHemHUX coenunernit (X1 - XI16).

OCHOBHBIMHM XapaKTEPUCTUKAMU TPAH3UCTOPA, BKJIIOUEHHOTO MO CXEME C OOIIHMM
AMHUTTEPOM, SIBJISIIOTCS CTAaTUYECKasl XapaKTepUCTUKA MPSMOWM Tepenayu Mo Toky Ik=
f(Is) mpu Uk=const, crarnueckas BeixofHas xapakrepuctuka Ik= f(Uxs) npu Is = const
(puc. 3.2.3), a Taxke crarnueckasi BxogHas xapakrepuctika [5= f(Uga) mpu Uks const.

ﬁ

/

LR SRt e T

afl===qf=-==q-F- -4

...................... e —
— ----l 1 li-- --’;‘Ir---.-
P T L
]A'U E E!ﬁ =0 :I
—_— L T T L} I'l
[ . mKxA
: U.,,B
Puc.3.2.2

Cratnyeckas BbIXOJHAsl XapaKTEPUCTUKA TPAaH3UCTOPA MOKA3bIBAET 3aBUCHUMOCTh TOKA
KOJUIEKTOpa OT HANpsOKEHHsI HAa KOJUIEKTOpPE MPU HEM3MEHHOM 3HAaY€HUHM TOKa Oasbl.
Tak Kak K KOJUIGKTOPHOMY MEpPEeXoy MPHIJIOKEHO 0o0paTHOE HampsKEHUE, BBIXOTHAS
XapaKTepHUCTUKa COOTBETCTBYET OOpaTHOl BETBM BOJBTAMIIEPHOW XapaKTEPUCTUKU
pn-tiepexona. C yBeiauueHHEM ToKa 0a3bl KOHIIEHTpAIUs HEOCHOBHBIX HOCHUTENEH
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3apsiga 0as3bl BO3pacTaeT 3a CUET HMHXKEKUMUW WX u3 sMmurrepa. [lpu stom uepes
KOJUIEKTOPHBIH 1mepexo/] OyAeT MpoXoauTh 00JblIee KOJTMYeCTBO OCHOBHBIX HOCUTENEH
3apsizia U3 DMUTTEPA, UYTO BEAET K YBEIIMUCHUIO TOKA KOJUIEKTOPA.

Jliig Toro, 4yToOb! opMa NEPEMEHHON COCTABISIIOIICH CUTHAja Ha BBIXOIE YCUIIUTEIS
Ha TPAaH3UCTOpPE COBMajana ¢ GopMoOl CUTHANA, TOJAaBAEMOTO Ha BXOJl, 3aBUCUMOCTD
MEXAYy HHUMH JOJDKKa ObITh JHMHEHHOH. [locKoibKy TpaH3UCTOp —SABISETCSA
HEJIMHENHBIM 3JIEMEHTOM, BO3MOXKHBI UCKa)KE€HUs curHana. Hainume wim orcyrcTBHe
MCKQXCHUN 3aBUCHUT KaK OT aMIUIMTYIbl CUTHaja, TaK U OT BBIOOpA MOJOKECHHS
HayaJbHOM pabouell TOYKM HA CTAaTMYECKHX XapaKTepPUCTUKAX ycuiuTens. Bwibop
MOJIOKEHUST HadaJIbHOM paboueil Touku Bimser Takxke Ha KIIJ ycunurens. Ecnu
HauajbHasi pabodas TOYKAa JICKHUT HA CEpeAMHE JMHEMHOIro ydacTKa, a aMIUTUTYIa
CUTHaja TaKoBa, 4YTO paboyas TOUKa, MEpPEeMelasiCh, HE BBIXOAUT 3a TMPEAEIb
JUHEHHOr0 y4YacTKa BXOIHOW XapaKTEPUCTUKH, TO HCKAXKEHHUs CUTHala IOYTH HE
npoucxofaut. TpaH3zucTop padoTaer B akTUBHOM pexxume. M3-3a 60bIIOro Toka mokos
KIIJ B stom pexxume Hu3kuil, meHee 50%. Takoil pexxum pabOThl YCHIUTEIBHOTO
KaCKaJla Ha3bIBalOT

pexumoM kinacca A. Pexum kmacca A HCHONB3YyIOT B OCHOBHOM B KacKaJax
IIPEIBAPUTEIBHOTO YCUIIEHUS.

bonee skoHOMUYHBIMM SBIAIOTCS pexkumbl kinaccoB B, C, D. B pexume kiacca B
HayajbHast paboyasi TOUKa BRIOMpPAETCs HAa TPaHMIIE 0OJACTH OTCEUKH. B 3ToM pexnme
YCWJIMBAETCS TOJIKO OJUH IOJIYNIEPUOJ BXOAHOIrO curHaja. O4eBHIHO, YTO CUTHAJ
npu 3ToM cuibHO Hckaxkaercsa. Ognako KIIJ[ ycunuresns B 3ToM pexxuMe BBICOK (70
80%), Tak Kak TOK Mokosg Maj. [l ycuieHHs CUrHaja B TEUEHHUs BCEro Mepuoja
UCIOJB3YIOT JIBYXTAaKTHBIE CXEMbl, KOIJla OJHO TIUIEYO CXeMbl paboTaeT B
MOJIOKUTENIBHBIN TOJIYNIEPUO], BXOIHOIO CHrHaja, a APYyroe - B OTpULATENbHbBIN
MOJTYTIEPUO, BXOAHOIO CHrHaja. B TakoM pexkume paboTaloT Kackaibl MOIIHOTO
ycwienus (BbixogHas momHOCTh 10 BT u Gonee). B pexume kmacca C HavanmbHas
pabouasi TOuKa HAaXOAMTCA B 00JMAacTH OTCeukH. Yron orceuku 6 menee 90°. Ilpu
[oJlay€ CUrHaja TOK KOJJIEKTOpa IpPOTEKaeT B TEYEHHE BPEMEHH, MEHBLIE
MoJTyneproa HanpsokeHust BXoaHoro curdania. Mckaxenust curnana u KIIJ[ Gonbie,
4yeM B pexkume kinacca B. Takol pexuM NpUMEHSIOT B TeHEPATOpax CUHYCOUIAIBHOTO
HanpsHKEHMSI, MOIHBIX PE30HAHCHBIX YCUIIUTENSX.

Pexum knacca /| 4acTo Ha3pIBalOT KJIFOUEBBIM. AKTUBHBIM 3JIEMEHT B 3TOM PEXKHUME
paboOThl yCUJIUTENS HAXOAUTCS JIMOO B COCTOSHMM OTCEYKH, JMOO B COCTOSHUU
HachIllleHUs. B mepBoM ciiyyae TOK 4Yepe3 aKTHBHBIA 2JIEMEHT (TPaH3UCTOp) PaBEH
HYJII0, BO BTOPOM - PaBHO HYIIO IAJCHUE HANPSIKEHUS MEXAY €ero BbIXOIHBIMU
saxkumamu. KIIJ[ B 3ToM pexume OJIM30K K €IMHULE, TaK KaK OTEPH SHEPTUU MAJIbI.
DTOT peKUM UCTIOIB3YIOT OOBIYHO I YCHIJICHUS IPSIMOYTOIBHBIX CUTHAJIOB.



72

3. Tlopsiaok BbINOJHEHUsSI padoThl

3.1 O3zHakoMUTBCA C J1aOOPaTOpPHBIM MOIYJIEM IS HCCIEAOBAHUS TPAH3UCTOPOB.
Cobparb cxemy JJsl CHATUS XapaKTepUCTUK OUIONSpHOro Tpausucropa (puc. 3.2.3).
Mexny rHe3namu X2 u X6 BKIIOYUTh MUJUIMAMIEPMETP U COEAMHUTH NEPEMBIUKON
rHezga X9-X11. Mexny rae3mamu X1-X4 BKIIOYMTH BTOPOM MUJUIMAMIEPMETP
Monyas MuumamnepmeTpoB. CoenMHHUTH mepeMblukod TrHeszga X3-X7. Mexny
rHezgamMu X2-X5 u X4-X16 BKIIOUUTH MYJIBTUMETPHl B PEKHUME H3MEPEHUS
MOCTOSIHHOTO HanpspkeHus. TymOnep SA2 yCcTaHOBUTH B HUYKHEE MOJIOKEHHUE.

P { OYHXLINOHATISHLIV [EHEPATOP | — MOAYTS MYTIGTAMETPOR } = - { L
- i n s, | ; |
| o o 1 — - § /-‘\ N
—_— [ Sl ‘ 11 11 rrr ’.'\ \ \
- | | I { £ \
IHHAHITHHEHA X )
iu-- ey Ny tWu WO 1TL iy { ' - e
. | / T_‘\\\ /,/ "\\. 0 o o o
Iy ! oo / ‘ \ / [\
O Py \ ( \
9107 T8 . . \ \ v
Camom  wows  Areym  Cemese \ o/ 4
-y N <, L
9’5../'\ ~SN S ‘ N N
O . 0o © o o
. Lecgy ooty
B B 3
O E} t
— _ J N N
TPN-VCTOP b B
o x - }
? MEH ’
- % - o]
Y
6 - 1@ H—P .
w 2 % g
L Am = s
== 3 o—o :
VA u | ol 0¥

Puc. 3.2.3.

3.2 DKCnepuMEeHTaIbHOE HCCIIEI0BAHUE XapaKTEPUCTHK OUIOISIPHOTO TPAaH3UCTOPa
3.2.1 CHATh CTaTUYECKYIO XapaKTEPUCTUKY MPsAMOM nepenaun mo Toky L.=f(16) npu
Uk, paBHOM 3alaHHOMY 3HaYeHHIO EMRx=(. Jlisg 3TOro NONOJHUTEIBHO MOCTABUTH
nepeMbluky Mexay rue3gamu X1-X3. BrmounTs «MOAynb NUTaHUS», BKIOYUTH
tymOnep «Ilutanue» Ha momyne «TpaH3uCTOpPbD. DKCIEPUMEHTANBHbBIE PE3YIbTaThl

3anucath B Tabm. 3.2.2. Ilpu CHATUM XapaKTEpPUCTUKH CIEIUTh 32 MOCTOSHCTBOM
HanpsikeHus Uk.

U.= Ta6nuna 3.2.2
]5, MA

I, MA
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3.2.2 CHATh XapaKTEpUCTUKY MPSAMOM Nepeadyu 10 TOKY MPU HAJIUMYMM Harpy3Kd Rg.
VY6pare mepembruky mexay rHesgamu XI, X3. C momomrsio nepexmouarens SAl
YCTaHOBHUTH 3aJlaHHO€ 3HaueHue pe3uctopa R2. C momomipio moreHuuomerpa RP1
YCTaHOBUTE TOK 0a3bl, paBHBIA HYJIIO, @ C MOMOIIbIO ToTeHInoMeTpa RP2 ycranoBute
3a7laHHoe 3HaueHue Ex. B nanpHeimem pyuky perymupoBku RP2 He Tporars. B
oOyacTu BOJIM3M HACKIIEHUS TOYKH CHUMATh Yalle. JDKCIePUMEHTAIbHbBIE PE3yIbTaThl
3anucarh B Ta0u. 3.2.3. Beixirounts TymOaep «Ilutanue».

U= Tabnuna 3.2.3
15, MA
I, MA
3.2.3. [lo moctpoenHoit B m. 3.2.2 XapaKTEpUCTHKE OMNPEACIIUTH OOIACTH

AKTUBHOTO YCWJICHMS, OTCEYKHM M HachileHus. OnpenenTb MaKCUMAJbHBIM TOK
[Omax, IpH KOTOPOM e111e 00ecTIeunBaeTCsl IMHEWHOE YCUIICHHE.

3.24. CHATh BBIXOIHBIE CTaTHMUYECKUE XapakTepucTuku Tpanzuctopa Ik=f(Uxs)
npu

Is = const. /{151 3TOro KONMOJHUTENBHO YCTAHOBUTH MEPEMBIUKY MEXAy rHe3gamu X1-
X3.

Brmtounts nutanue monynsi. M3meHsTh TOk 6a3bl OT () CHATH CEMENWCTBO BBIXOMHBIX
XapaKTEPUCTUK W 3apUCOBATh HAa OJHOM PHUCYHKE BBIXOAHBIE XapaKTEPUCTUKHU IS
Tpex 3HaueHuii Toka 6a3bl: Is1 = 0; I62 0,516max; 163 Tomex . BRIKIIFOUNTH TUTaHUE MOMYIIA.
Jlsist aToro ¢ momotipio noreHnuomerpa RP1 ycranapnuBats Tok 6a3sl Is1 = 0; 15270,5
Ioma; 163 Iomax M3mensisi Hanpsbkenue Uy, morennuomerpoM RP2 B memnu koiuiekTopa
HalpsDKEHHE OT HYJIEBOIO 3HAYEHMS] U3MEpATh TOK KojulekTopa Ix TpaH3ucTopa.
[IpousBecT U3MepeHHs] TOKA KOJUIEKTOpA IMPU HECKOJbKUX 3HAYEHUAX HAIPSKCHUS
Uks. Pesynpratel usmepenmii 3anectu B Ta61.3.2.4. IlpousBecTu aHaJIOTUYHBIC
U3MEpeHUs TP JBYX NIPYTHUX 3HAUCHUAX Toka 0a3bl. [lepem kaxapiM u3MepeHHEM
HEOOXOAMMO MOJAPETYIUPOBATh TOK Oa3bl TPAH3UCTOPA.

Iﬁ] = Taﬁ.ﬂnua 324
I, MA
Uy, B

3.3. DkcnepuMeHTalbHOE HCCIIEOBAHNE YCHJIMTEIBHOIO Kackajla Ha OUIOJISPHOM
TPaH3UCTOpE

3.3.1. CoOparb cxeMy HJis UCCIIEIOBAaHUSI YCUIIUTEIHLHOTO Kackana. Pa3oMKHYThH
Toukn X1-X3, yCTaHOBHUTH 3aJaHHOE 3HAYEHUE COMpOTUBIEHMS pe3uctopa R2. K
rHe3ny X13 MOIKIIOYUTH BBIXOJHOE HampspKeHHe (YHKIMOHAJIBHOTO TeHepaTopa,
COEAMHUB 3eMIII0 TeHepaTtopa ¢ rHe3aoM X16. CoennHUTh nepemMblukon rHesna X9-
X10. Honkmrounts kanan CH1 ociunorpada ko Bxony ycunurens (raezna X9, XI5),
a ka"an CH2 x Beixony ycwiutens (rHe3no X3). BKIIIOYHTH BpEMEHHYIO Pa3BEPTKY
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ocuyuiorpada.  BikmiounTh  QYHKIMOHANBHBIA ~ TE€HEpPATOp U yCTaHOBUTH
CUHYCOMJIAJIbHBIN curHai yactoroil 50 [', yMEHBIINTE CUTHAJ 10 HYJS PETYIsTOPOM
ammumntynsl.  Ilepexmtounts Bxoasl CHI1  ocummnorpaga Ha MONOKEHHE «BXOJ
3akopoueH». Bxmtounts nutanue crernaa. llpu toke /s = () yCTaHOBUTH ¢ IMOMOUIBIO
noreHuuoMerpa RP2 3anaHHoe 3HaueHue EwM jajee HE M3MEHATh €ro IMpU BCEX
JKCIIEpUMEHTaxX (He TporaTh pydky noreHiuomerpa RP2!);

3.3.2. Ilo cHATOW paHee XapaKTEpUCTHKE MpPSAMOM MEpeJadyd MO TOKY Mpu
HAJIMYMU HArpy3Kd OIMpPEEIUTh BETMUMHBI TOKA TOKOsl 0a3bl lon1sl peskuma ycuiieHus
Kjacca A.

3.33. Omnpenennty  AKCIEPUMEHTAJIBHO  MAaKCHUMAJIBHYIO  aMILTUTYAY

HEHUCKAKEHHOIO BBIXOJAHOIO CHHYCOMAAIbHOrO HanpsKeHUS Upsxm. YCTAaHOBHUTH
MOCTOSIHHBIN TOK 0a3bl paBHBIM lon [lMaBHO yBenMuUMBaTH MEPEMEHHBIM BXOAHOM
CUTHAJI J10 TOSBIEHUS BUIUMOIO YIUIOIIEHHS BEPUIMH CHHYCOWJABI BBIXOJHOIO
HaIPSIKCHUS.

OOpatuTh BHHUMAaHHE, OJHOBPEMEHHO JIM HAYMHAIOT YIUIOIIATHCS MOJOXKHUTENbHAsS U
OTpHIIaTeIbHAs MONYyBOJAHBL [lpr HEOOXOAMMOCTH YTOYHHUTH IMOJIOKEHUE pabodeit
TOYKU MOKOs. V3MepuTh ¢ momouipio ocuuiuiorpada aMIUIUTYIbl HEUCKaKEHHOTO
BBIXOAHOTO UswxMl BXOAHOTO — UscurnanoB. Omnpenenuts Ko3()QPUIMEHT YCUICHUS
Kackaja Io

HaIpsDKEHUIO. 3apHUCOBaTh OCLMJUIOTPAMMBI BBIXOJHOIO CUTHAJIA C MCKAXKEHUSAMH U

4. Cogepxxanue oT4eTa

a)HaMEHOBaHUE PaOOTHI U 1eNb PabOTHI;

0)371eKTpHUYECKHE CXeMbl TPOBEICHHBIX SKCIIEPUMEHTOB;
B)Ta0JIMLIBI C pE3yJIbTaTaMU SKCIIEPUMEHTa U OCLUIIOTPAMMBIL;

I) pPe3yibTaThl 3KCIEPUMEHTANbHBIX HCCJIENIOBAaHUN M NPOBEJACHHBIX IO HUM
pacueToB, IIOMEIIEHHbIE B COOTBETCTBYIOIIME TaOJIMIbI, ONPEACIUTh IO
HKCMIEPUMEHTATBHBIM XapaKTEPUCTUKAM MPSMOM Mepenayd Mo TOKY CTaTHUYECKUM
K03 uImeHT nepenadn Toka. B u ko3gdumuent ycuneHus kackaaa mo Toky K,
IpU 33aJaHHOM Harpy3ke BOJIM3M paboueld TOYKM MOKOSA JUIs 3aJaHHOTO Kjacca

YCHJIEHUS:
B= AI" , Ki = AI” s
6 Mﬁ

MaKCHUMaJbHOTO curHaja 0e3 uckaxenus.3.3.4.MccrneqoBare paboTy TpaH3uUCTOpa B
KITtoueBoM pexume (kinacc D). YeranoBute I; = Ou yBeNTWYUTh BXOAHOE HANPSHKECHUE
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0 Tepexoda TpaH3UCTOpa B KIKOYEBOM pPEXHMM. 3apHCOBaTh OCLUIIOTpaMMYy
BBIXOJIHOTO HalpPsKEHMSL.

5. KoHTpOJIbHBIE BONIPOCHI

1. KakoB npuHIUI elCTBUS TpaH3ucTopa?

2. Kakue cynecTByIOT CXEMbI BKIIFOUEHUS TPAH3UCTOPOB?

3.KakoBa MOJSIpHOCTh MOCTOSIHHBIX HAIPSKEHUM, MPUKIAABIBAEMBIX K TPaH3UCTOPY
THUIIA N-p-n TPU PA3JINYHBIX CXEMaX BKIIIOUEHHUA?

4.Kak BBINISAAT BBIXOJHBIE M BXOJHBIE CTAaTUYECKHE XapAKTEPUCTHUKH B CXEME C
OOIINM 3MUTTEPOM?

5.Uto Takoe cTarMueckas XapaKTepHCTHUKa MpsMoW mnepemaun mno Toky? Kak ee
noctpouth? Kak oHa BUJOM3MEHSETCS IPU HAJIMYMKU Harpy3ku? Kak ee cHATH?

6.Kax onpenenuts crarnueckuii ko3 GULIKMEHT nepeaayu TpaH3ucTopa mno Toky B?
7.Kak CHATh CTaTUYECKUE BBIXOJHBIE XapaKTEPUCTUKH?

8.Kak nmocTpouTh TUHUIO HArpy3Ku?

9.Kak BrIOpath pabouyro TOUKy Mokos B kitaccax A, B, D?

10. HapucyiiTe cxemy yCHJIMTEBHOTO Kackaja ¢ OOIIUM SMUTTEPOM.

11. KakoBO Ha3Hau€HUE ANEMEHTOB YCUIUTEINS?

12Kak omnpenenuts Ko3(h(UIMEHT yCHUIEHHUS Kackala IO TOKY M HaIpPSKEHUIO

(rpaduuecku 1 3KCIIEPUMEHTAIBHO)?

13. Uto Takoe 00acTh aKTUBHOTO YCHUJICHUSI, HACBIIIICHUS, OTCEUKH?
14. UTo Takoe KIHOYEBOM PEXKUM, KAKOBBI IPEUMYIIECTBA KIIFOUEBOTO PEXKUMA.

Jlabopamopnasa paboma
TEMA: UCCIIEAOBAHUE OJHO®A3HOI'O ABYXIIOJYIIEPUOAHOI'O
BBINIPSAMUTEJIA
1. Hean padorsi
O3HAaKOMUTBCA C TNPUHIMIOM pabdOThl U OCHOBHBIMH CBOMCTBAMHU OJHO(A3HOTO
JIBYXTIOJIYIIEPUOAHOTO BBITIPSIMUTENS, U3YYUTh BIUSHUE CTIIAKUBAOMINX (UIBTPOB HA
paboTy BRIMPSMUTEIBHOTO YCTPOMCTBA.
2. Onucanue 1a00paTOPHON YCTAHOBKH
JlunieBas manens 1ab0paTOPHOTO MOAYIS MpeacTaBiaeHa Ha puc.3.3.1.
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Puc. 3.3.1

Ha nuueBoil maHenn mn3o0pakeHa 3JEKTpUUYECKas cxeMa OAHO(pA3HOIO0 MOCTOBOIO
BBIIPSIMUTENS, YCTAHOBJIEHBl KOMMYTHUPYIOIIME 3JEMEHTBl M  KJIEMMBbI  JUIs
MOJKJIIOUEHHUS aMIIEpPMETPa, BOJIBTMETpa U ocuusuiorpagda.

BrempsMurtensHple  yCTpOHCTBA — chayxar JUisi  NpeoOpa3oBaHHUS  MEPEMEHHBIX
HanpsOKEHUH U TOKOB B MOCTosiHHbIE. HeoOxoaumMocTh B TakoM MpeoOpa3oBaHUU
BO3HUKAET JIOCTAaTOYHO YACTO, HANpuUMeEp, MPH 3JIEKTPONUTAHUM Pa3HOOOpa3HOU
AJIEKTPOHHOM amnmapaTrypsbl, JIEKTPOABUIATENE MOCTOSHHOIO TOKA, 3JIEKTPOJIM3HBIX
YCTaHOBOK, B YCTPOMCTBax JUIsl 3apsiia aKKyMYJISTOPHBIX Oarapeil, B aBTOMOOMJIISX
IIpU MUTaHUU OOPTOBOI CETH OT reHepaTopa MePeMEHHOI0 TOKa.

BreipsmutensHble yCTpOMCTBA OOBIYHO COCTOSIT W3 TpaHCc(hopMaTopa, OJHOTO WIH
HECKOJIBKUX JJIEKTPUYECKUX BEHTHJICH W criakuBaromiero ¢uiasrpa. Tpancopmarop
CIY>KUT JUIsl TOJMydeHHs TpeOyeMOoro 3HAa4YeHHsI BBIIPAMIISIEMOTO IEPEMEHHOTO
HANpsDKEHUs. DJEKTPUYECKHE BEHTHJIM - YCTPOWCTBA, OOJIafaloife CBOMCTBOM
OJHOCTOPOHHEN IIPOBOAUMOCTH AIIEKTPUYECKOTO TOKa, CILyKar U1
HEMOCPEACTBEHHOIO NMpeoOpa30oBaHMs MEPEMEHHOTO HANpsHKEHHs B MYIbCHPYIOIIEE
HalpsDKEHWE OIHOro 3Haka. Yamie BCero B KauyecTBE 3JIEKTPUUYECKUX BEHTUIIEH
UCIIOJIB3YIOTCSI TIOJYIIPOBOJHUKOBBIE TUOJBI. CrnaxkuBaroiue GbubTpHI
NPUMEHSIOTCS  JUIS

YMEHBUIEHUS  NyJAbCAallMd  BBIIPAMIEHHOTO  TOKA W HANpsO>KeHH  Ha
BBIXOJIE BBIIIPSIMUTEIBHOTO YCTPOMCTBA.

[Ipu BBIIpSAMICHUH TEPEMEHHOTO HANPSOKEHUS B 3aBUCUMOCTH OT yuciaa ¢as
BBINPAMIIIEMOT0 HANPsOKEHUsI, XapaKTepa Harpy3Kd U TPeOOBAHUMN, MPEABABISIEMBIX K
BBIIPSIMUTEIBHOMY TOKY M  HalpsSIKEHUIO, JJIEKTPUYECKHE BEHTUIH MOTYT
COEIUHSATHCS MO Pa3IMYHbIM cxemaM. Haubosnbliiee mpuMeHeHne Npu BBHITPSIMIICHUN
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oAHO(A3HOrO HANPSHKEHUA TMONYy4Hia JABYXIIOJYHNEpUOIHAs MOCTOBas CXeMa
BBINPSMIICHUS.

MocToBasi ABYXIOJyNEPUOAHAS CXEMa BBIIPSAMIIEHUS COAEPKUT JBE Mapbl JUOIOB,
BKJIIOYEHHBIX IO CXEME 4YeThIpexIuiedyHoro Mocrta (puc. 3.3.2). B TeueHue kaxaoro
MOJIyHEpPHOAA TOK MPOXOAUT MOCIEI0BATENBHO YE€pe3 JBA JU0/1a B IPOTUBOIIOIOKHBIX
Iiedax MocTa. B olvH nmoiynepuos BXOJAHOTO HAIPSKEHUS TOK IPOTEKAET OT KIEMMBbI
«A» uepe3 guon VDI, narpysky R4, numox VD3, k knemme «B». B cienyrommii
MOJIYEPUO, TNOJSPHOCTh BBIIPSAMIIIEMOIO HANPSIKEHUST MEHSAETCS UM TOK HIET OT
kieMMbl «By, uepe3 nuon VD2, Harpy3ky Rq, mnon VD4 k kiiemme «Ax.
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Hampapnenue Toka uepe3 Harpy3Ky BCE BpPEMSI OIHOTO
3HaKa, T.€. NocTosHHOe. HampspkeHue Ha Harpyske
Unniynbcupytoniee (puc. 3.3.3). [ToctosinHas
COCTABIISIIONIAsl HANpsDKEHUsT Ha Harpyske (cpemHee
3HAYEHUE BBIMPSIMIICHHOTO HAIIPSIKCHUS )

[acTroTa MyJIbCalUn (uactora OCHOBHOM
apPMOHUYECKON COCTaBJIAOLIET BBIIPSMIIEHHOTO
[ampsDKEHUsI) B OTOM CXeMe paBHA JABOWHOM YacToTe
[anpsHKEHUS NCTOYHUKA TTUTAHMS.

loappurmenT mynabcanuii  (OTHOLIEHHUE  AMIUIMTYIBI
'CHOBHOW TapMOHUKH BBIIPSAMICHHOIO HAMpPSDKEHUS K
pelHEMYy 3HAYEHHUIO JTOrO HANpsKEHHs)) B MOCTOBOMU
xeme K = 0,67.

lanpspkenne, BOCHpPHUHMMAeMO€  KaXIbIM  JTUOJOM B
[EIPOBOASIIIUNA TONYNEpUo] - OOpaTHOE HampsKEHHE,
TMpeaesieTcsl 3HAUEHUEM BBINPSAMIISIEMOr0 HAIpPsHKEHUS
a BTOPHYHOM 00MOTKe Tpa"cgopmaropa.
AakcuMallbHOE 3HAuYE€HUWE OOpaTHOro HANPSHKEHHS Ha
HOIEC  UOP.MAKCPABHO  AMIUIUTYJHOMY  3HAYCHHIO
BIIPAMIIIEMOTO HaNpsiKeHUs U

Puc. 14.4
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JUis  yMEHBIIEHHS  MYJAbCAUMH  BBIIPSIMIICHHOTO  HANpsOHKEHHs  BKIIOYAIOT
ANEKTpUUecKuil  crnaxuBatommii  Gunetp. [Ipocredimmmu  cruaxuBarOIUMU
bunbTpamMu SIBIAIOTCS KOHICHCATOp, BKIIOYaeMbId MapaJijiesIbHO CJIa00TOYHOU
Harpyske (puc.3.3.4) © UHAYKTUBHBIK GUIbTp (Apoccenb), BKIOYAEMBIN
MOCJIeI0BATENILHO C CUIIbHOTOYHOU Harpyskoi (puc.3.3.5).
[lpy  wWCMONB30BaHMM  €MKOCTHOTO  (PUIIbTpa  CIIAKMBAHUE  MYJIbCALUN
BBINPSIMIICHHOTO HAIPSHKEHUSI M TOKA MPOUCXOAMT 3a CUET MEPUOJUUECKON 3apsIKu
KOHJIEHCATOpa U TOCIENYIOMIeH ero pa3psaKkd Ha COIMpPOTHBIEHUE HArpy3ku Ru.
3apsiaka KOHJIEHCATOpa MPOMCXOAUT, KOTZa MIHOBEHHOE 3HAY€HHE BTOPHUYHOTO
HampsDKeHUs  TpaHcopMaropa BhIIIE HANpsHKeHWs Ha Harpy3ke (M4 Ha
koHaeHcarope). Korma HampspbkeHue TpaHchopMaropa CTAaHOBUTCS —MEHbIIE
HaNpsDKEHUs] Ha KOHJEHCATOpe, MUOJbl 3aKPBIBAIOTCA M KOHJACHCATOp pa3psbKaercs
yepe3 comporuBieHue Harpysku (puc. 3.3.4). [anee mpouecc nosropsiercs. [Ipu
BKJIFOYCHUH EMKOCTHOTO (WIBTpa HANpsDKEHHWE HE YMEHbLIAeTCs N0 HyJs, a
NyIbCUPYEeT B HEKOTOPBIX IIpelenax, YBEJIMYMBas CpelHee
3HAYE€HHE BBINPSAMIECHHOTO HAMPSKEHUS.
Emkocts konaeHcaropa [uis  (uIbTpa BBIOMpAIOT — TaKOM Lo
BEJIMUMHBI, YTOOBI JJIi OCHOBHOM T'apMOHUKHU BBIIPSAMIICHHOTO
HaNpsOKEHUs]  €MKOCTHOE  CONPOTUBJICHUE  KOHJEHcaTopa U
XC®OBUIO 3HAUUTEIHHO MEHBILIE COMPOTUBIICHUS HAarpy3ku RH

XCQ) = 1/27|:er C(D <10 RH.
Otcrona BUAHO, YTO MPUMEHEHHE EMKOCTHOTro (QuibTpa Oonee 3p¢peKkTuBHO IpH
BBICOKOOMHOM Harpy3ke ¢ MaJIbIMH 3HAUEHUSIMU BBIIPSIMIIEHHOTO TOKA, TaK KaK Mpu
3TOM Bo3pacTtaeT A PEeKTUBHOCTD CITIAKUBAHUS.
O dexTuBHOCTh PUIBTPOB OLEHUBAIOT KOAPPUIIUEHTOM CIIaKUBAHUS (|, PAaBHBIM
OTHOILIEHUIO KO3 PUIIMEHTOB MyNIbCAIMi Ha BXOJI€ U BBIXOZE (PUIIBTpa:

q = Kriax / Ko -
[lpy BKIIOYEHWHM WHIYKTUBHOTO (UIBTpPAa TOCIEA0BAaTEIbHO C Harpy3kou
M3MEHSIONIEeCss MarHUTHOE T0Jie, BO30YyKIaeMoe MyIbCUPYIOIIUM TOKOM, HAaBOJUT
ANEKTPOABMKYIIYIO cuily camouHaykiuu e= =+ Ldi/dt. B cooTBeTcTBUMU ¢ 3aKOHOM
ANIEKTPOMArHUTHOM WHAYKIIMU SJEKTPOJBIIKYILAs CHUJIa HalpaBieHa Tak, YTOObI
CIJIaUTh MYyJIbCAIlMU TOKA B IEMH, CJIEJOBATEIbHO, U MYIbCALIMM HANPSIKCHHUS Ha
Harpy3ke Ru. O¢dexkTuBHOCTH criakuBaHHUS YBEIMYMBACTCA TNPU OONBIIUX
3HAYEHUAX BBIMPSMICHHOTO TOKA.
BennmuuHy WHAYKTUBHOCTHM (uiIbTpa BbIOMpAIOT TakuM 00pa3oM, YTOOBI
UHIYKTUBHOE  COIPOTUBIIEHUE ¢unsrpa X <DOBLIO
3HAUUTENBEHO Gonbine Benmuuuubl XLe = 27 for Lo 2 10 Ry conporusnenus
Harpysku Ry :
Bonbiiee yMeHbIIEHHE MyAbCAlMi BBINPSAMICHHOTO HANPSKEHUS 00ECIeUnBaIOT
CMEIIaHHble (QUIBTPbI, B KOTOPHIX HCIIOJNB3YIOTCS M  KOHJCHCATOPHl U
MHAYKTUBHOCTH, Hanpumep, ['-o6pasusie u [1-o0pa3Hbie criakuBaromue QuiIbTpbL.
bonee ny4mine pe3ynbTaTsl 00€CIEUNBAIOT AKTUBHBIE CIIIAKUBAIOUINE (PUIIBTPBHI.
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3. IlopsinoK BbINOJTHEHUS PadOTHhI

3.1. O3nakoMuThesl ¢ nabopaTopHoil ycraHoBKoW. [logroroButs k pabote
MOJYJTb

«OnHoda3Hbpli  BBIIPSIMHUTENb» M H3MEpPUTENbHBIE  TpUOOpPHl  (MOAYIb
MYJIBTUMETPOB,

MOZYJIb W3MEPUTEITBHBIN ) IIpu
pabore ucnonb3yercs ocuuiorpad.

3.2. [IpucoemMHUT K HCCIEIYEMOMY MOIYIK aMIEpPMETp s
M3MEpEeHUs

BBINPSMIICHHOTO TOKa Harpy3ku. MyYIBTUMETP MEPEeBECTH B PEXKHUM H3MEPEHUs
MEPEMEHHOT0 HaIpsHKeHUsI. BKIIIOUUTH 35IeKTponuTaHue cTeHaa (MoAylb MUTAaHuUs )
u

BKJIIOUUTH ocIuiorpad asis HabmoaeHus GopM HanpsHKEHHH.

3.3. BrutounB nuranue monyns (Beikirouatenb SAl) Ilpu pasomkHyTOM
kioue SA2 u3MepuTh BBIIPAMIISIEMOE HampsikeHue £/7 Ha BTOPUYHON OOMOTKE
TpaHcpopmaropa. Pesynbrar usmepenus 3anucars B Tabm. 3.3.1.

3.4. llogkmo4uTh K BTOPUYHOM OOMOTKE TpaHcdopmaropa BMECTO
MynbTUMeTpa ocumuiorpad. Ilomyuuts Ha skpaHe ycTOHYMBOE H300pakeHUE U
M3MEPUTh aMIUTUTYIHOE 3HAUYEHUE BBIIpsiMIIAeMOro HanpsbkeHus Uz, 3apucoBarb
B MacIITabe OCUMILIOrpaMMy BBIIPAMIIIEMOTO HANPSKEHUS.

3.5. IlepeBect  MYIBTUMETP B  PEXHUM  M3MEPEHUS  IOCTOSHHOTO
HaNPsHKEHUS], TOAKIIOUYUTh MYITBTUMETP K BBIXOJHBIM 32)KHMMaM BBIIPSMUTEIHHOTO
MOCTa M H3MEpPUTh BEJIMYMHY BBIIPSIMIIEHHOTO HampsbkeHust U20B  pexume
XOJIOCTOTO XOzia BeInpsaAMuTens. Pesynbrar 3anectu B Ta61.3.3.1.

Tabnuua 3.3.1
Usm Uz Uzo / Uzm

3.6. Ilomkmouuts ocmwuiorpad K OIHOMY U3 JIMONOB, TOJIYYUTh
yCTOWYMBOE M300paKeHHE, W3MEPUTh BEIMYMHY MAaKCUMAaJbHOTO OOpaTHOTO
HaNPsHKEHUS Ha TUONE UoOp.MAKC., 3aPUCOBATh B TOM K€ MaciiTabe OCHMLIOrpaMMy
HaMpsHKEHUS Ha JHOJIE.

3.7. WccnenoBaTh paboTy BBIIPSAMUTENST 0€3 CIIAKUBAIOMIMX (UIBTPOB.
JIJist 3TOTO yCTAaHOBWUTH 33JaHHYIO MPETOAaBaTeIeM BEIUYUHY COIMPOTUBICHUS
Harpy3ku Ry [lomkimrounTs ociumiorpad mnapajieIbHO HArpy3Ke, BKIIOYHTH
TymOnep SA2 w 3apucoBaTh B IPEXHEM MaclTabe OCHWIIOrPaMMy
BBITIPSIMJIICHHOTO HAamNpsiKEHUsT Ha Harpy3ke UHTpHU OTCYTCTBUU CIJIQXKHBAIOIIUX
¢bunsrpoB. Omnpenenuts MO OCHUUIOTPAMME JIBOWMHYIO aMIUIUTYIy MYyIbCallui
BBINPSIMIIEHHOTO HaNpsKeHUs! 2Undnep. W3MeEpUTH € NOMOLIBIO MYIBTUMETpA
IIOCTOSIHHYIO COCTaBISIIOILYI0 HamnpspkeHust Ha Harpyske Uj. § = Unanep/ Us

Ta6Gmuua 3.3.2
INapametp Tua ¢punsTpa
OTKIIO9EH Co La Ly Co
2 Umdnep
Uy
q =Umdnep/ Uz
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Pe3synsrarel m3mepenuii 3aHectd B Ta01.3.3.2. Ilo pesynpraram u3MepeHH
OIpeneNnuTh KO3 HULHUEHT MyJIbCalui

3.8. MUccnenoBare BIMSHHME Ha BBIIPAMICHHOE HANpPsHKEHHE EMKOCTHOTO,
WHAYKTUBHOTO U WHAYKTHBHO-€MKOCTHOTO CIVIaKMBAOUIMX (GuibTpoB. s 3toro
MOAKJIIOUUTh OCIIIIIOrpad MapauieIbHO Harpy3ke W 3apUcoBaTh B MPEKHEM
MacimTade OCIMIIJIOTPAMMBI  BBIIPSIMIICHHOTO — HAamNpsOKEHUST HAa — Harpyske
UHnpu xaxJioMm

BKIIIOUCHHOM (uibrpe. Ilpu 3TOM cpaBHUTH 3(P(GEKTUBHOCTH CITIAXKUBAHUS
E€MKOCTHOTO (UIIBTpa C Pa3IUYHBIM 3HaueHueM emkoctu ¢unsrpa (Clu C2). J{ns
3TOr0 U3MEPUTh C T[OMOIIBI0 MYJIBTUMETPAa IOCTOSHHBIE COCTABISIOIINE
BBINPSIMIICHHOTO HampsbkeHuss Udu ¢ moMmolnpio ocruuiorpadga mnepeMeHHbIe
coctapisonue UdnepBbIIPSAMICHHOTO HANpPSKEHUS NPU KaXKIOM BKIIIOYEHHOM
¢unsTpe. Pesynbrarel u3mepenuit 3anectu B Tadim.3.3.2.

3.9. Cusatp BHewmHue xapakrepuctuku Ud = f (Id) BeinpsmMuTens npu OTCYTCTBUU
¢bunsTpa, NP €eMKOCTHOM, MHAYKTUBHOM M MHAYKTUBHO-EMKOCTHOM (uiibTpe. s
3TOro, M3MEHSA C IOMOUIBIO Mepekitodyaresst SA6 BEIWYUHY CONPOTHBICHHS
Harpy3ku RH, U3MEpsSATh BEIUYMHY BBIIpSAMIICHHOrO HamnpsbkeHus Udu
BBIMPSIMJICHHOTO TOKa /dnpu KakJOM 3HAUYEHUM COMPOTUBICHUS HArpy3KH.
Pesynbrarel n3mMepenuii 3anectu B Ta61.3.3.3.

4. TpeGoBanus K oTYeTy MO padore

Otuet no paboTe JOMKEH CONEPIKATh:

a)HaMEHOBaHUE padOThI U LIEJIb PabOTHI;

O)IPUHITUIHAIBHYIO JIEKTPUUYECKYIO CXEeMY BBIIPSIMHUTEIIS;

B)pe3yNbTaThl JKCIEPUMEHTAIbHOIO HCCIEAOBAaHUS M MPOBEACHHBIX [0 HUM
pacueToB, MIOMEIIEHHBIE B COOTBETCTBYIOLINE TAOIUIIBL;

T)OCIIJIIOrPAMMBbI HaNpsHKEHHI;

m)rpadUKu BHEIIHUX XapaKTEPUCTHK, IIOCTPOCHHBIE TI0 Pe3ylIbTaTaM U3MEPEHUN;
€)BBIBOI O  (WIBTPYIOUIMX  CBOWCTBAX  CIIAXKUBAOIIUX  (QUIBTPO U
CpaBHUTEJIbHAS OLEHKA BHEITHUX XapaKTEPUCTHUK.

S5.KoHTpO/IBHBIE BONIPOCHI

l.Kakue ¢yHKIMM BBITOTHSIOT B BBIIPSIMUTENAX CHIIOBOM TpaHChopMaTop , OJIOK
JIMOZIOB U CIVIaKUBAIOLIUN (PUIIBTP?

2./I3MeHUTCA U TOJSPHOCTH BBIXOAHOTO HAIPSHKEHUS BBINIPSIMUTENS TPU
M3MEHEHUH TOAKIIOUEHUS BHIBOJOB MMEPBUYHON MIIM BTOPUYHONH OOMOTOK?

3.IIpu KakuX yCIOBHUAX MOIYNPOBOJIHUKOBBIN U0 IPOBOIUT IEKTPUUECKUN TOK?
4.IToueMy KOHJIIEHCATOP BKIIIOYAIOT MApaJlieIbHO Harpy3ke, a WHAYKTUBHOCTH -
MOCJIE0BATEIIBHO C HEW?

5Kakoit ¢unsrp u3 wucciaenyeMblx B JaboparopHoil pabore obecreunBaeT
MOJyYeHHEe HaMMEHbIEro Ko duimenta myiabcauii u noyemy?

6.Kakue mapameTpbl ompenensioT HAKJIOH (KECTKOCTh) BHEIIHMX XapaKTEePUCTUK
BBIIPSIMUTENS?
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Kpurtepun onenku
-OLICHKAa «3a4YTEHO»- BBICTABISETCS CTYICHTY, €CIM HMEIOTCA  MEJKUe
MOTPEIIHOCTH, HE BIUSIOLUME KapIUHAJIBHO Ha 3HAHUS  OIpeeJCHHbIC
pOrpaMMoi 00yueHusl.
-OlICHKA «HE 3a4YTeHO0» - TpyOble OMIMOKH, MOJTHOCTHIO HMCKAKEHO CMBICIOBOE

3HAYCHHUC, ITOHATHUC, OIIPCACIICHUS.



