[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Monos AHatonuit Hukonaesuy

[lomkHOCTb: AnpexTop

[ata nognucanus: 29.08.2025 15:25:55

YHUKanbHbI MPOrpaMMHbIA KIKOY:
1e0c38dccOaee73ceele5c09c1d5873fc7497bc8

DOH/ OLICHOYHBIX CPEICTB M0 Y4eOHON TUCHHUILIHHE

OI1.02 DJIEKTPOTEXHHUKA U 9JIEKTPOHUKA
IS CHIEUATBHOCTH

23.02.08 CTpouTeabCTBO KeJe3HbIX J0POr, IIYTh U IMMyTeBOEe X035iICTBO



COJIEPY)KAHUE

. [TacmopT (hoH1a01ICHOYHBIX CPECTB

. Pesynbrarel OCBO€HUS Y4E€OHOW JMUCIUIUIMHBI, MOJIeKAIUe
IIPOBEPKE

. OnieHka 0CBOCHUS YUYECOHOMN JUCIUIUTMHBI:

3.1.®opMbI U METO/IbI OLICHUBAHUS

3.2. KogudukaTop OlIEHOYHBIX CPEJICTB

. 3ajaHus 4151 OICHKW OCBOCHUS JUCHMUILIMHBI



1.IHIACIHHOPT ®OHJIA OIEHOYHbLIX CPEACTB

B pesynbrare ocBoenust yuyeOHoi mucumiuiiabl OI1.029eKkTpoTexHuKka u
3JIeKTPOHUKA oOyyaromuiicss nomkeH obnaaare npenycMoTpeHHbiMu PI'OC mo
cienraybHOCTH 23.02.08 CTpouTeIbCTBO KeJIe3HbIX AOPOr, NyThb H IIyTeBOe
X034icTBO (YpoBeHb NOAroToBKHM sl crneumasabHoctu CIIO) crenyrommmu
3HAaHUSMHU, YMEHUSMHU, KOTOphIe (HopMHUPYIOT mpodeccruoHanbHbIe KOMIETEHINH, U
00IIMMU KOMIICTCHITUSIMHU:

VY1. [Ipou3BoauTh pacy€r napaMeTpoB FIEKTPUUECKUX LETIEH;

¥Y2. Cobupars 3IEKTPUUECKHE CXEMBI U ITPOBEPATH UX PaldOTYy.

31. Meroasl npeoOpazoBaHUS  ANEKTPUUYECKOW  DHEPIUM,  CYIIHOCTh
buznuecKux MPOIIECCOB, MPOUCXOMASIINX B ANEKTPUUECKUX U MATHUTHBIX IEMAX,
NOPAJIOK pacuéra ux napaMmeTpos.

32. OCHOBBI 2JIEKTPOHUKH, HIEKTPOHHBIE MPUOOPHI U YCUITUTEINH.

OK 01. BsiOupate cmnocoObl pemeHus 3afad  HpodecCHOHAIBHOU
JEeSITEILHOCTH MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. MHcnonb3oBaTb COBPEMEHHBIE CpEJICTBA IIOMCKA, aHaiuM3a |
HUHTEpIIpeTalu UHpOpMaIiid U WHOOPMAIIMOHHBIC TEXHOJIOTHU ISl BBITIOJHCHHS
3a1a4 Npo(HeCCUOHAIBHOM ESITEIHPHOCTH;

IIK 4.4. Vcnons3oBaThb 3HAHUS TIPUEMOB U METOJOB MEHEIKMEHTA B
po¢eCCUOHATILHON JICSITEIFHOCTH 1 MPOBOIUTH MPODHIAKTHYSCKUE MEPOIIPUSATUS 1
UHCTPYKTAXKH MEPCOHAITY

@®opMoii aTTecTAllUM MO Y4YeOHOW MCHUIJIMHE SIBJfETCA — 3a4eT ¢
OLICHKOI.



2. Pe3yabTaThl 0CBOCHUSA Y4eOHOM TMCUHUILIMHBI, MOJJIeKALINE MPOBEPKe

2.1.

KOMIUJIEKCHAsI TMPOBEPKA CIEAYIOMMX YMEHUMW W 3HAHUM, a TaKXke JIUHAMHUKA

dbopMupoBaHUs OOIUX KOMITETEHITHIA:

B pe3yJIbTaTC aTTCCTallii IIO0 yq€6HOﬁ AUCHUILIMHC OCYHICCTBIIACTCA

PesynbraThl 00y4yeHuUs: yMEHUs,

IToxa3aTenu oneHKH

dopma KOHTPOJIS ¥ OLICHUBAHUS.

3HAHUS U O0IHE KOMITCTCHITUHI pe3ynbTaTa.

V1. [IpousBogute  pacuér Bri6upath VY cTHBII 0npoc, TECTUPOBAHUE,
MapaMeTpoB BJIEKTPUYECKUX ANEKTPOU3MEPUTEIBHBIE MIPOBEICHUE JTA0OPATOPHBIX U
LEMen. pUOOPHI, BHIOIHATh MPaKTUYECKHUX 3aHITH,

U3MEPEHUS U PaCUEThI
OCHOBHBIX [1apaMETPOB
ANEKTPUUYECKUX LETIEeH
[IOCTOSIHHOT'O U IIEPEMEHHOI0
TOKA.

CaMOCTOsITelIbHAs padoTa.

Y2. Coluparh 3JIEKTpUUYECKUE
CXEMBI U MPOBEPATH UX paboTy.

BriOupath
AJIEKTPOU3MEPUTEIILHBIC
prOOPHI, BBHITIOIHSATH
U3MEPEHUS U PACUETHI
OCHOBHBIX ITAPaMETPOB
ANIEKTPUUYCCKUX TeTIeH
MTOCTOSTHHOTO U TIGPEMEHHOTO

Onenka paboThI y4amuxcs Ha
J1a00paTOPHOM 3aHSITHH,
BBITIOJIHCHUE TECTUPOBAHUS.

TOKa.
31. Metoasl mnpeoOpa3zoBaHUs W3yuuts pusznueckyro Onenka paboThI y4amuxcs Ha
ANEKTPUUYECKOM SHEPTHH, CYILIHOCTH Ipoliecca 1abopaTopHOM 3aHSATHH,
CYIIIHOCTh buzHuecKux MOJIyYCHHS TIEPEMEHHOTO BBITIOJIHCHUE TECTUPOBAHUS.
MPOLIECCOB, MPOUCXOIAIINUX B TOKa, XapaKTePUCTUKHI

QJICKTPUYCCKUX W MAarduTHBIX
HersxX, IOpAIOK pacyéra HxX
I1apaMeTpoB.

MEePEMEHHOTO TOKa, UX
(U3UYECKUNA CMBICIT, CTUHUIIBI
WU3MEpPEHUsI; YCIOBUS
CYIIECTBOBaHMSI MArHUTHOTO
T0JIsA, €r0 XapaKTePUCTUKH,
npaBuJja I ONpeIeIcHuUs
HaIpaBJICHUSI MAarHUTHOTO
OJIA.

32. OCHOBBI  3JIEKTPOHHUKH, W3yunTh NpUHIUIIEL Onenka paboThl ydaluxcs Ha
JNIEeKTPOHHBIE  MPUOOPHl U BKJIFOUEHUS DIIEKTPOHHBIX 1abopaTopHOM 3aHATHH,
YCUJINTEIH. prOOPOB U TTIOCTPOCHUS BBITIIOJIHEHUE TECTUPOBAHUS.

3NIEKTPOHHBIX CXEM; OCHOBHBIE

TEXHUUYECKHUE XapaKTEPUCTUKHI

ANEKTPOHHBIX YCHIIUTENECH.

OK1. Beoibupate  crnocoObl [IposiBienue unTepeca K OueHka pe3yinbTaToB
pelieHus 3a1a4y 00y4YeHHI0, K OTy4aeMon HaOI0IeHuH 3a
pohecCHOHATLHOM npodeccun. JloobpocoBecTHOE JEeSTEIILHOCTHIO

JACATCIIbHOCTH TIPHUMCHUTCIILHO

BBITNIOJTHCHUC y‘le6HBIX

o6yqa}0meroc;1 B ITPOLCCCC




K pa3JIMYHbIM KOHTCKCTaM.

00s13aHHOCTEH.
VYyacTue B KOHKypcax
KPYXKKax, THSIX OTKPBITBIX
JIBEPEIl, NCCIIEA0BATEIbCKOM
paboTe, CTyAeHYECKHUX
KOH(EpeHIHH.

OCBOCHUS 00pa30BaTEIbHON
IIpOrpaMMBI.

OK2. Hcnons3oBarts Br160p 1 npumeHenue VYCTHBII ONIPOC, TECTUPOBAHUE,
COBPEMEHHBIE CPEJICTBA MOKUCKA, | METOAOB M CIOCOOOB pelIeHus] | MpoBeAeHUE Tab0paTOPHBIX U
aHaM3a M UHTEpHpeTauuu | MpodecCHOHANbHBIX 33134 B IIPAKTUYECKUX 3aHATHUH,
uHpOpMaun u 001acTu,0leHKa caMmocTosiTeNbHas padora.
UH(POPMALMOHHBIE TEXHOIOIUU | 3()(HEKTUBHOCTH U KauecTBa

JUIst BBITIOJTHEHUS 3a1a4y BBITIOJTHEHUS

npodeccuoHaIbHON npodecCHOHANIBHBIX 3a/1au.

JIeSITEJIbHOCTH.

[IK 4.4. WUcnonb3oBath 3HaHus | Mcnonb3oBaHne HOPMAaTUBHO- OreHka pe3yinbTaToB
IPUEMOB u METOJIOB | TEXHUYECKOW JOKYMEHTAIU! HaOJI0/1eHui 3a
MEHEIKMEHTA B IIPY PEMOHTE OTIEJBHBIX JESATEIBHOCTBIO
npodeccuOHaATBLHON JieTajiedl ¥ y3J10B MOJBUKHOIO 00ydJaroImerocs B mporecce
JEATEIIBHOCTH W NPOBOJUTH COCTaBa, JKEJIE3HBIX AOPOT. OCBOCHMSI 00pa30BaTEIbHOM
npopHIaKTHIECKUE [IPOrPaMMBlI.

MEPOTPUATHS W HHCTPYKTaXKHU
HepCOHATY




3. OueHka ocBOeHUS Y4eOHOW TUCHMILUIUHBI:
3.1. ®opMbI U METOABI KOHTPOJISL.
[IpeameToM OlLIGHKH cCiy)KaT YMEHHs W 3HaHud, mnpeaycMmorpeHHsie PI'OC 1o
TUCUUIUIMHE ONeKmpomexHuka u 971eKmpOHUKA, HalpaBlIeHHble Ha (OPMHUPOBAHHE
001mMx 1 MpoheCCUOHATIBHBIX KOMITETEHITU.



KoHTpoJib 1 o1leHKa 0CBOeHMs Y4eOHOM TUCUMILJIMHBI 110 TeMaM (pa3aesiam)

CDOpMBI 1 MCTOJbI KOHTPOJIA

Texkymmi KOHTPOJIb

PyOexHbBIN KOHTPOJIb

[IpoMeXyTOUHAasi aTTeCTalHs

Jnement ¥ /1 Dopmsbl [IpoBepsiemble Dopmsbl [IpoBepsiemble dopma [IpoBepsiemble
KOHTPOJIA OK, YV, 3 KOHTPOJIA OK, YV, 3 KOHTPOJISI OK,V,3
Pasnen 1. KP V1,¥2,31,32, 30 V1,¥2,31,32,
DJIEKTPOTEXHHUKA. OK1, OK2. OKI, OK2.
11K 4.4, 11K 4.4,
Tema 1.1 VO,T, V1,¥2,31,32,
DIEKTPUYECKOE TOJIE. JIPNel OK1, OK2.
KoHieHCcaTopsI. IIK 4.4,
Tema 1.2. YO,T, V1,¥2,31,32,
DJIEKTPUYECKHUE LETTH JIPNe2 OK1, OK2.
MMOCTOSTHHOTO TOKA. IIK 4.4,
Tema VO.T V1,¥2,31,32,
1.3.25eKTpOMarHeTu3M. HPJ:IOi OK1, OK2.
B 11K 4.4,
Tema 1.4. v1,Y2,31,32,
DJIEKTPUYECKHUE IIEH VO,T, OK1, OK2.
oxHO(a3zHOTO TIPNe2 I[IK 4.4,
MIEPEMEHHOTO TOKa.
Tema 1.5. v1,Y2,31,32,
DIIEKTPUYECKHUE TN VO,T, OK1, OK2.
TpExdazHoro JIPNe3 [1IK 4.4,
MIePEMEHHOT0 TOKa.
Tema 1.6 VO.T v1,Y2,31,32,
DneKTpudecKue Y OK1, OK2.
U3MEPEHHUSL. 11K 4.4,
Tema 1.7. vV1,Y2,31,32,




DNEKTpUYECKUE VO,T, OK1, OK2.
MAaITHEI TIOCTOSTHHOTO TIPNe3 IIK 4.4,
TOKA.
Tema 1. 8 V1,¥2,31,32,
DJIeKTpUYECKue VO,T, OK1, OK2.
MAallMHbI [IEPEMEHHOIO [1PNe4 [1IK 4.4,
TOKA.
KonTtponbnas
Tema 1.9 YO,T, yolizll%,giégz’ pa601r“)aN91
TpancdopmaTopsl. [TPNeS [K 4.4,
Tema 1.10 V1,¥2,31,32,
OctoBEt Yo, 1 OK1, OK2.
AJICKTPONPUBO/IA. 11K 4.4,
Tema 1. 11 V1,¥2,31,32,
[lepenaua n YO,T OK1, OK2.
pacrpeesnieHre 1K 4.4,
IEKTPUYECKOU IHEPTHH.
Pa3zgen Ne2 V1,¥2,31,32,
DJIEKTPOHMKA. 30 OK1, OK2.
IIK 4.4,

Tema 2.1. ®usnueckue YO, T V1,¥2,31,32,
OCHOBBI JIEKTPOHHUKH. OK1, OK2.

I[IK 4.4,
Tema 2.2. YO,T, V1,¥2,31,32,
[TonynpoBoAHUKOBEIE OK1, OK2.
pUOOPBHIL. 11K 4.4,
Tema 2.3 YO,T, V1,¥2,31,32,
DNEeKTPOHHBIC OKI, OK2.
BBITIPSIMATEITU IK 4.4,

MCTaOUITU3ATOPHI.




Tema 2.4. VO,T, V1,¥2,31,32,

OO01re MPUHITUTIBI [TPNe6 OK1, OK2.

MTOCTPOCHUS U PaOOTHI [IK 4.4,

CXEM DJIEKTPOHHBIX

YCUJIUTEIICH.

Tema 2.5.91eKTpOHHbBIC V1,¥2,31,32,

TEHEPaTOPhI U VO,T, OK1, OK2.

U3MEPUTEIIbHBIC TIPNe7 [1IK 4.4,

IPUOOPHI.

Tema 2.6 V1,¥2,31,32,

YcrpolicTBa aBTOMaTUKKU vYO,T OK1, OK2.

¥ BBIYUCIATEIILHOM IIK 4.4,

TEXHHKH.

Tema 2.7. V1,¥2,31,32, 30

MUuKpoIpoeccopsl 1 vO,T OK1, OK2.
IIK 4.4,

MUKpo-OBM.




KoaudgukaTop ouieHOUHBIX CPeICTB

QOYHKIMOHAIBHBIA IPU3HAK
OLICHOYHOT'O CPEJICTBA
(T KOHTPOJILHOTO 33JIaHMUS])

Kox onienouHoro cpencraa

YcTHBIN 01poc YO
[TpakTrueckas padora Ne n ITP Ne n
JlaGoparopHas paborta Ne n JIP Non
TectupoBaHue T
KontponrHas pabota Ne n KP Non
DK3aMeH C)

3a4€T C OLIEHKON 30
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4.3a1aHud 1J151 OLEHKH OCBOCHUS JUCIHUIIIMHBI
Koumponwvnas paboma Nel
«InekmpuuecKkue yenu nOCMoOAHH020 MOKa»
leapuanm
1. Haimure 3JIC wHCTOYHMKAa TOKa C BHYTPEHHHMM comnpoTuBiieHneM 1  Ow,

€ 1om &, =12B

-+
Pl 1,50

R1

3’2= 10B
& =150B
PHe. 3

I=2A
Puc. 1 Puc. 2
Harpy>kKe€HHOT'0 Ha pe3ucTop conpoTuBieHruem 5 Om (puc. 1).
2. Haligute HampaBieHHE W CHJIY DJEKTpUYECKOro Toka (puc. 2). BHyTpeHHuM
COMPOTHUBJICHUEM UCTOYHHKA TOKA MPEHEOPEUb.
3. Haiinure cuiny Toka yepe3 pe3uctop Ro, eciiu conpoTuBiieHus pe3ucTopoB Ry = Ry =

R; = 10 Om (puc. 3). BHyTpeHHUM CONpPOTHUBICEHHUEM HCTOYHMKA TOKAa MOXKHO
peHeOpeyb.
R1 : 4. Ha puc. 4 npeacraBieHa cxema »dICKTPUUECKOM MENU C
MCTOYHUKOM, HWMEIOLIUM U = 50 B, HarpyX€HHbIM Ha
i 7 L8 B norpe6urens, COCTOSILIMI U3
- pesuctopoB R; = 80 Owm, R, =300 Rl Owm,

Puc. 4 R; = 700 Om, R4 = 110 Owm. i
0

OHpGI[eJII/ITB TOKHM BO BCCX BCTBAX U &() R3
HOTpC6HSICMYIO CI0O MOIIIHOCTB.

o o Puc. 5
5. I[JBI QJICKTPHUYCCKOM IICIIHU, ITPCACTABIICHHON Ha PHUC. 5,

omnpeeuTh 3HaueHus conpoTuBiaeHud Ri n R3, 3/[C nmepBoro ucTo4yHuka, TOK 4epes
pesuctop Ri u cocraButh 6ananc mourHoctel, ecau DJIC BToporo ucrounuka 750 B,
toku I = 0,01 A, Iz = 0,06 A, momHocTh Ha TpeTheM pesuctope P3; = 10,5 Br.
BHYTpeHHUM COTPOTUBICHHUEM UCTOYHHUKA TOKA MOYKHO TIPEHEOPEYb.
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Konumponvnas paboma Nel
«InekmpuuecKkue yenu NOCMOAHHOZ0 MOKQ)

1I eapuanm
1. Onpenenure HampaBJICHUE W BEJIMYUHY CUJIbI TOKA B 10 Om
pesuctope (puc. 1), mpeneOperas BHYTPEHHUM
COIIPOTHBJIEHUEM HCTOYHUKOB TOKA. Sh 4B
2. B 2JIeKTpUYECKOU LIENH, TPUBEICHHON HA PUCYHKE 2, |I——I| cuia
Toka uepe3 amnepmerp A I = 3A. Conporusienue Puc. 1

pesucropoB Ri= 10 Om u Ry = 5 OMm. BHyrpeHHum
COMPOTHUBJICHUEM aMIIEPMETPOB U MCTOYHUKA TOKa MOXXHO IpeHeOpeub. Haiinure cuiy
Toka [; mporekaromiero yepe3 amnepmetp Al.

3. Ilo ycnoBurw 3amanusi 2 omnpeaenute Beauuuny IJC

" 10 Om MCTOYHHKA TOKA.
1 o
@ ] 4. Jlna DJIEKTpUYECKOW CXEMBbl pHUC. 3 3aAaHbl 3HAYCHHUS
; £ COMPOTHUBIIEHUN pe3ucTopoB R = Ry =25 Om, R3 =15 Om, R4 =
i1 £ b 750Mm u BxonHoe HanpspkeHue U = 105 B. Onpenenuts TOKM
B BETBSIX U MOTPEOIIIEMYIO MOIIIHOCTb.
A
z :
i R2 R3 : R1
| ey |
Puc. 2

Puc. 3

Puc. 4

5. Jna snekTpuueckod Lenu, NPEeACTaBICHHOM Ha puc. 4, ONpEeNeiauTb 3HAYEHUS
conporusieHud R; u R3, Tok yepes pesucrop R3, BHyTpeHHEE CONPOTUBIEHHE BTOPOTO
MCTOYHUKA M COCTAaBUTH OaIaHC MOIIHOCTEH, €CIM BHYTPEHHEE COMPOTHUBIICHUE TIEPBOTO
ncrounnka 1 Om, Toku I =2 A, b =1 A, DJIC ncrounnkoB E; = 18 B, E> = 10 B,
MOIIHOCTB Ha IepBoM pesucrtope Py = 12,5 Br.

Kpurtepuu ouenku:

- OIICHKAa «OTJIMYHOY» BBICTABISAETCA CTYICHTY, €CIU Oe30IMO0YHO BBITIOJHEHBI BCE
3aJaHusl;

- OLICHKA «XOPOIII0», €CJIM BBIIOJHEHO NPaBUJIbHO HE MEHEE ¥4 BCEX 3aJIaHMUIA;

- OLICHKA «YJIOBJIETBOPUTEIILHOY, €CJIM BBIIIOJHEHO HE MEHEE Y2 3a/1aHuM;

- OIICHKAa «HEYAOBIICTBOPUTEIBHO», €CIU CTYACHT HE CIPABHICA C OOJBITHHCTBOM
3aJaHuH.
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Pazgea 1. DnekTpoTexHuKa.

Bapuanr 1

1. Kakoe siBjieHUE HA3bIBAIOT 3IEKTPUUECKUM TOKOM?

2.KakuM cBOMCTBOM 00J1a1at0T KOHIEHCATOPHI?

3 . Kak wu3sMeHHTCS 3aps KOHJEHCATOpPA, €CIM IPU HEU3MEHHOM HAIpSKCHUHU
YBEJIUYUTH PACCTOSTHUE MEXAY IJIaCTUHAMU KOHAeHcaTopa?

4.Kak Ha3pIBalOT €AUHUILY U3MEPEHUS JIEKTPUUECKOW EMKOCTH?

5.3anummre  Qopmyay JUIsL  BBIYMCIEHHS  SKBUBAJIEHTHOM  €MKOCTHM  JABYX
IIOCJIEIOBATEIBHO COEAMHEHHBIX KOHIEHCATOPOB.

PacuerHOE€ 3a1anue
l. CocTtaBuTh CXE€My W ONpPEACIUTh OSKBUBAJIECHTHYID €MKOCTh YETBhIpPEX
KOHJICHCATOPOB COCIMHEHHBIX TOcaen0BaTeNbHO, eciu : C1=3Mk®D, C2=6MKD,
C3=10mMk®, C4=12MKD.

2. Onpenenuth 3KBUBAICHTHYIO €MKOCTh CMEIIAHHOM CXEMbl KOHJIEHCATOPOB,
ecimu C1=4Mk®D, C2=6MKkD, C3=7TMKD, C4=8MKD.

Bapuant 2

1. YTO HaA3BIBAIOT JIEKTPUUECKUM HAIPSIKEHUEM ?

2.YT10 Ha3bIBAETCS ANEKTPUYECKON MPOBOIUMOCTHIO?

3 .Kak wu3MEHWTCA 3apsl KOHIEHCATOpa, €CIM YBEJIMYHWTh HANPsHKEHUE 3apsaia
KOHJEeHcaTropa?

4.0T1 KaKuX mapaMeTpoB 3aBUCHUT EMKOCTb KOHAEHCATOpa?

5.3amumuTe GopMynny Ul BEIYMCICHHUS SKBUBAJCHTHOW €MKOCTH JBYX IMapajuieIbHO
COEAMHEHHBIX KOHJAEHCATOPOB.

PacuerHoE€ 3aganue
1. CocTtaBuTh CXeMy W ONPEACIUTh SKBHUBAJICHTHYIO €MKOCTh YETBIPEX KOHIACHCATOPOB
coeIMHEeHHBIX MapayuienbHo, eciiu : C1=3mMk®dD, C2=6MrD, C3=10MkD, C4=12MKkD.

2. OmnpenenuTh SKBUBAJICHTHYIO €MKOCTb CMEIIAHHOM CXEMbl KOHJEHCATOPOB, €CIU
Cl1=10mMk®, C2=15Mk®D, C3=5MKkD, C4=15MKD.

Bapwuant 3
1. 13 xakux yCTpOWCTB B OCHOBHOM COCTOMT AJIEKTpUYECKAs LEIb?

2. Hanmummre 3akoH Oma ML ydaCTKa BHCKTquCCKOﬁ O CIIN.
3.YTo0 Takoe QJICKTPHUYCCKAasA MOIIHOCTDb U B KaAKHUX CAWMHHUIIAX OHA I/IBMCpHCTCH?



4 Hanumure  Qopmyny Ajisi  ONpENENieHUsT MOIMHOCTH B PE3UCTOpE
conmpoTuBIIeHUEM R 4depes kBaJipaT TOKa U CONPOTUBJICHUE?

5.3anummTte GopMyTy IS BEIYHCICHUS 3KBHBAJICHTHOTO COMPOTHBIICHUS JIBYX
[IOCJIEI0BATEIBHO COCIMHEHHBIX PE3UCTOPOB.

PacuerHoE€ 3a1anue

1. OnpenenuTh TOK, KOTOPBIA OyAeT mNoCTymaTh B SJICKTPUUECKYIO JaMIIOUKY,
BKJIIOUCHHYIO 1M0J1 HanpspkeHue [[=220B, eciau conmpoTUBIICHHE JIaMIIOYKH PaBHO

R=440 Owm.

2. DHeKTpUYECKHUl ABUTaTEeNb NOAKI0UEH K ceth U = 220B, B HEM MpoTeKaeT TOK
[=4A. Onpenenuts BenuuuHy conpoTuBieHus R u moutHocts P, notpebisemyto
AEKTPOIBUTATEIIEM.

3. Yepes namiy HakanuBaHus ¢ conporuBieHrneM R=4400m nporekaer Tok
[=0,25A. Onpenenuts HanpskeHne U, K KOTOpOMY NOJKIIIOUEHA JIaMIa

HaKaJIuBaHUs.

Bapuanr 4

l.Hanumwure 3akoH OMa 1S MOJTHOM 3JIEKTPUYECKON LIETIH.
2. JlaiiTe omnpeneneHus y3Jia WIA TOYKH Pa3BETBICHUS MIEKTPUYECKON LIETIH.
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3.Hanumute Gopmyiy sl onpeaeaeHus MOIIHOCTH B PE3UCTOPE CONMPOTUBICHHEM R

yepes KBaJipaT HAIPSXKEHUsI U COMPOTUBJICHUE.
4.3anumute B oO1eM Bujie IepBsIi 3akoH Kupxroda.

5.3amummTe (bOpMy.]'Iy AJIA  BBIYHUCIICHHA JKBHBAJICHTHOI'O COIIPOTHUBIICHHA JBYX

mapaJuiCJIbHO COCAMHCHHLIX PC3UCTOPOB.

PacuerHOE€ 3a1anue
1. OnpenenuTp, K KAKOMY HaNPSHKEHUIO HY)KHO TOAKITIOUUTH AJIEKTPUUECKYIO

JaMIOYKY, UMEIOIIYI0 corpotuBieHne R=60 Owm, uToObI uepe3 Hee mPOoTeKall TOK
[=2A.

2. UYepes cnupaib AIEKTPOILIUTKY ¢ conpoTuBieHneM R=240wm npoxoaut Tok [=5A.

Onpenenuts Hanpspkenue U 1 MonHOCTh P, moTpebiisieMmyto 3JeKTPOILITUTKOM.
3. Dnexkrpoasuraresib MOIHOCTEIO P=10kBT nmogkiouen k cetu ¢
Hanpspbkenuem U=225B. Onpenenuts cuity Toka I anekTpoasuraress.

Bapwuant 5

1 .Kakue marepuainsl Ha3bIBalOTCA (heppoMarHeTukamu ?

2.YeM oTau4aroTcss MarHuTOMATKHE MaTEpUaJIbl OT MarHUTOTBEPIBIX?

3.IlosicHuTEe NPUHLIKI PAOOTHI JIEKTPOABUTATEIIA.

4.Kak Ha3bIBaIOT €IUHUIY U3MEPEHHSI MArHUTHOM MHIYKTUBHOCTH?

5.Kak omnpenenuTs HaNpaBi€HUE HJIEKTPOMArHUTHOW CHJIBI, JI€MCTBYIOLICH
ITPOBOJAHUK C TOKOM B MAarHUTHOM I10JIE?

Ha
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Pacuernoe 3aganue
1.K ucrounuky nepemennoro HampspkeHuss U = 10 B ygactotoit f = 12 kI
MOJKJIFOYEHA TOCJIeNOBATENbHAS LEMb C AKTUBHBIM CONpPOTUBIEHMEM R = 6 Owm,
uHAykTuBHOCTHIO L = 0,8 MI'H u emkocthio C = 0,4 Mx®. Tpelyercs onpenenuTthb
IIOJIHOE COIPOTHUBIIEHUE Z 1ienu, cuity ToKa | 1 HanpsikeHnust U Ha aseMeHTax
R,L, C.

2.Yactora nepemerHoro toka 50 I'ml. Onpenenuts CKOJbKO BPEMEHHU JJIUTCS
onuH nepuox T.

3.Ilepuon mnepemennoro Toka T=0,02 cex. Omnpenenuts uyactory (f)
NEPEMEHHOr0 TOKA.

Bapuant 6
1.IlosicauTe Ha3HaueHUE PEPPOMArHUTHOTO CEPCUHHUKA KATYIIKU UHAYKTUBHOCTH.
2.IlosicHuTe NpUHLMI PabOTHI AJIEKTPUUECKOTO FeHEpaTopa.
3.Ilosicaute TpUHIUT pabOTHI TEKTPOMArHUTHOTO PeTie.
4.Yto npeactaBisieT cO00 HHIYKTUBHOCTb?
5.Kak Ha 3JeKTpUUecKUX cXemMax YCIOBHO 0003HAYAIOT UHAYKTUBHOCTh?

PacuetHoe 3aganue

1.K ucrounuky nepemennoro Hampspkenust U = 15 B wactoroit f = 10 x['1
MOAKIIFOUYEHA MOCIEA0BaTENbHAs LIENb C aKTUBHBIM conpoTuBieHneM R = § Ow,
uHaykTuBHOCTRIO L = 0,8 MI'H u emkocTthio C = 0,5 Mx®. TpelyeTcs onpenenuTsb
II0JIHOE COIIPOTHUBIIEHUE Z 1enu, cuity Toka | u nanpsiokenust U Ha snemenrax R, L,
C.

2.Yacrora nepeMeHHOro Ttoka 55 I'. OnpenenuTs CKOIBKO BPEMEHHU JUTUTCSA
oauH niepuon T.

3.Ilepuon mnepemenHoro Ttoka T=0,03 cek. Omnpenenutrs uyactory (f)
MePEMEHHOTO TOKa

Bapuant 7

1.Kakoii TOK Ha3bIBalOT EPEMEHHBIM?

2.11losicHuTEe OCHOBHBIE MApaMETPbl MEPEMEHHOIO TOKA: MEPUOJI, YaCTOTA, aMILIUTY/A,
¢daza, HauanbHas ¢asa.

3.B macnopre >JEKTpUYECKOTO JBHUrarens ykazaHo HampsbkeHue 380B. K kakomy
3HAQYEHUIO OTHOCUTCA €ro HamnpsbKeHUE: MTHOBEHHOMY, AaMIUIUTYAHOMY — WJIU
JNEUCTBYIOIIEMY ?

4.MoxeT nu 4epe3 KOHJICHCATOp MTPOTEKATh IEPEMEHHBIN TOK?
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S5.Ilepeuncnnre npenMyIecTBa NEPEMEHHOTO TOKA?

PacueTtnoe 3aganue

JIJTst DTIEKTPHUYIECKOM TIETTH TTOCTOSSHHOTO TOKa OTPEISTUTh OOIITHI

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

I . Kak Ha3pIBarOTCs 3HAYEHHS] MEPEMEHHOIO TOKA U HAMNPSHKEHUS B MPOU3BOJIBHBIN
MOMEHT BpEMEHU?

2. Kak Ha3piBaeTcs HamOoJyibllIee W3 MTHOBEHHBIX 3HAYCHHH TEPHOIUYCCKU
M3MEHSIONIENCS BEIMYUHBI 32 BpEMs OJIHOTO Tiepruoa?

3. Kak Ha3piBaeTcsa BpeMsi, B TEUEHUH KOTOPOTO NMEPEMEHHBIN TOK COBEPIIAET ITOJIHBIN
IIUKJI CBOUX KOJcOaHUM?

4. Kak Ha3bIBAIOT €AMHUILY U3MEPEHUS YACTOTHI IEPEMEHHOTO TOKA?

5.UemMy paBHa yacToTa NepeMeHHOTo Toka B Poccun?

PacuetHoe 3aJaHHuC

I[JISI BHCKTquCCKOﬁ LCIIN ITIOCTOSHHOI'O TOKA OIIPCACIIUTD O6IHI/H>'I

TokK I, Tre:
R1 =10 Owm;
R2 =10 Owm;
R3 =20 Owm;
R4 =30 Owm;
U=110B.
BapuanT 9

1. Uto Takoe TpexdasHbIil MepeMeHHBIN TOK U TOUYEMY OH TaK Ha3bIBAeTCS?
2. Haueprtute Tpex(a3Hyro 4eTBIPEXITPOBOAHYIO LIENb COCTUNHEHHYIO 3BE3I0M.
3. 3anuImTe COOTHOIIEHHE MEXAY (Pa3HbIMU U JIMHEWHBIMUA TOKAMH U HANPSKEHUSIMHU
B COCIMHEHUHU 3BE€3/a.
41lpyn Kakux YCJIOBHUSIX MOXKHO COEIMHATH NOTpeOUTeneil mo cxeme «3Be3fa 0e3
HYJIEBOT'O NPOBOAA»?
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5.Kaxkas tpexdasznas Harpy3ka Ha3bIBA€TCSI CHMMETPHUIHOM.
Pacuernoe 3aganue

l.JIuneitnoe Hampsbkenne B cetu U=380B, a JuHEHHBIA TOK paBEH
1=5A.Onpenenuts (azHoe HaNpsLKEHUE, €CIM CUMMETPUYHAs Harpy3ka CO€IMHEHA

«TPEYTOJIbBHUKOM).
2.K TtpexdazHoi uenu c JuHEWHBbIM HanpsokeHuem 380 B mpucoenuHmim

CUMMETPUYHYIO Harpy3Ky, akTUBHOE COIIPOTUBJIEHHE KOTOPOU B Kaxa0i (a3e paBHO 4
Owm. OmnpenenuTh Ga3Hble TOKM U HATIPSKCHUSI IPU COSAMHEHUN HATPY3KU «3BE3/101.

Bapuant 10

1. Yem oTiMyaeTcs HECBsI3aHHAS U CBsI3aHHAs TpeX(a3HbIE CUCTEMBI?.
2. Kakue crangapTHbie HanpspKeHUs B Tpex(da3HbIX 1ernsix BaM n3BecTHbI?
3 .Hauepture Ttpexda3Hyl0 dJICKTPUYECKYIO IIelb COEAMHEHHYI0 110 CXEMe

TPEYTOJIbHUK.
4.3anuumTe COOTHOIIECHUS MeXAY (a3HbIMU U JIMHEMHBIMUA TOKAMU U HANPSIKEHUSIMHU

B COCIMHEHUH TPEYTOJIbHUK.
5.Kak crenyer MOAKIIOUNATH BOJBTMETP 4YTOOBI H3MEpUTH (a3HOE W JIHHEHHOE

HaIIpsIZKCHUS.

Pacuernoe 3ananue
1. Jlunenmnoe HanpspkeHue B cetn  U=380B, a JMHEWHBIM TOK pPaBEH

1=5A.0Onpenenuts (pazHoe HANPSHKEHUE, €CJIM CUMMETPUYHAs Harpy3ka
COCIMHEHA «3BE3I0M».

2. K Ttpexdaznoit menu c nuHeWHBbIM HampspbkeHueM 220 B mpucoenuHuim
CUMMETPHUYHYIO Harpy3Ky, akTUBHOE COIIPOTHUBIICHHE KOTOPOU B KaXK10¥ (paze paBHO 4
OMm. Ompenenuth ¢a3Hble TOKM € HANPsDKEHUS TPU  COCIMHEHHHM Harpy3Kd
«TPEYTOJIbHUKOM).

Bapuanr 11
1. [Iepeuncinte OCHOBHBIE METOIBI U3MEPEHUN.
2. Kakue T1OrpemHOCTH  CYIIECTBYIOT Il OLUEHKHM TOYHOCTH  M3MEpPEHUM?
MAarHATORJIEKTPUYECKON U JIEKTPOMarHuTHOM CUCTEM?
3 . Kakum 006pa3omM MOXHO paclIMpHTh MPeaesIbl U3MEPEHHS TOKA U HAMPSHKEHUS ?
4. Kak B DJIEKTPUYECKYIO LEIb BKIIOYAETCS aMIIepMeTp?
S.I1osicHUTE TPUHLAI TEUCTBUS MATHATOAJIEKTPUUECKOTO U3MEPUTEIBHOIO MEXaHU3MA.

TecToBoe 3amanue

1. OcHOBHas €IUHUIIA U3MEPEHUS CUJIBI AJIEKTPUUECKOTO TOKA.
-amriep;
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-BOJIBT;

-0M;

-BaTT.

2.OCHOBHAas €MHUIIA U3MEPEHUS FJIEKTPUUECKOTO HAIIPSIKCHUSI.
-amriep;

-BOJIbT;

-OM;

-BaTT.

3.0OcHOBHas €IMHUIA U3MEPEHHUS AIEKTPUUECKOTO COMPOTUBIICHHUS.
-amriep;

-BOJIBT;

-0M;

-BaTT.

Bapuant 12
1 .Ha kakue kyacchl TOYHOCTH JIEISATCS JIEKTPOU3ZMEPUTEIbHBIE TPUOOPHI?
2. KakumMu  yclOBHBIMM ~ 3HaKaMM  Ha  ImKajde  O0O3HAYalOTCs  MPUOOPHI
MAarHUTORJIEKTPUUECKON U 3JIEKTPOMarHuTHOM cucteM?
3. Kak B 35I€eKTpUUECKYIO LIETb BKIKOYAETCS BOJIBTMETP?
4. Kak B 3I€KTpUYECKYIO IeIb BKJIIOYAeTCsl MpuOop BaTTMETp?
S.IlosicHuTEe NPUHLMN AEUCTBUS SJIEKTPOMArHUTHOTO U3MEPUTEIBHOTO MEXaHU3MA.

TecToBoe 3amanue

1.OcHOBHas eAMHUIIA U3MEPEHUS DIEKTPUIECKOU MOIITHOCTH.
-T€HPU;
-BaTT;
-repi;
-dapana.
2.0cHOBHAas ¢IMHUIIA K3MEPEHUS YaCTOThI [IEPEMEHHOTO TOKA.
-T€HpHU,;
-BaTT;
-repi;
-apana.
3.0OcHOBHas €IMHULA IEKTPUIECKON EMKOCTH.
-T€HpHU;
-BaTT;
-repi;
-dapana.
Bapuant 13
1. KakoBo Ha3HaueHue TpaHcpopmaTopa B DHEProcUCTEME IIpU INepeaadye M

pacinpcaciaCcHuu BHCKTquCCKOﬁ BHGPI‘I/II/I?
2. IlosicauTe Ha3HA4YCHUE H YCTpOﬁCTBO OTACJIbHBIX JJICMCHTOB TpaHC(bopMaTopa:



MarHMTONPOBO/Ia, 0OMOTOK, H30JISITOPOB.

3.ITosicanTe KaKkoi TpanchopMaTop HA3BIBAETCS MHOTOOOMOTOYHBIM?
4.IlosicHUTE KaK ONBITHBIM ITyTEM ONPEAEIUTh KO3(PPUUUEHT TpaHcPopMauu?
5.Iloscaute HazHauenue JIATPa?

Bapuanr 14

1. [losicaute mpuHnun pabotel Tpanchopmaropa. Ilouemy oH MoxkeT paboTaTh
TOJIBKO Ha IEPEMEHHOM TOKE?

2. Yucno ButkoB miepBuyHOM oOMoTku 100, BTopuunoit 500. Onpenenutsb
HaIpsDKEHUE XO0JOCTOr0 XOJa BTOPUYHOM OOMOTKH, €CJIM K MEPBUYHOMN MOJIBEECHO
Hanpspkenue 220B.

3. KakoBo oTinuue TpexdazHbix TpaHcHOpMATOPOB OT 0JAHOPAZHBIX?

4.3anumure (GopMysy BBIPAKAIOLIYI0 3aBUCUMOCTb MEXKIYy YHUCIOM BHUTKOB HU
HaNpsDKEHUSIMU B 0OMOTKaxX TpaHcopmaTopa.

5.Ilosicaute kakue TpaHcHOpPMATOPBl SBISAIOTCA TOBBIIAIONIMMHU, a KaKue
MOHWXAIOLITUMHU.

Bapwuant 15

1. [IpuBeauTe KIaccu(UKAITUIO MAIITUH IEPEMEHHOTO TOKA.

2. Tosicaute momyueHue TpexpazHOTo BPaIAOIIETOCs] MATHUTHOTO TTOJIA.
3. Hanummre dhopmyity aJist onpeaeneHus CKOIbXEHUS.

4. YeMy paBHO CKOJIbKEHHE POTOpA MPHU ITyCKE JBUTATENS?

5. Kak Ha3bIBaeTCA BPAIIAIONIASICS YaCTh ACUHXPOHHOIO 3JIEKTPOJIBUTATEIIS ?

Bapuant 16

1 . Kaknie CMHXpOHHBIE CKOPOCTH MOYHO TOJIYYUTh MIPU 4acTOTE TOKa B ceT S0I'1?
2. IlosicHuTe YCTPOMCTBO ¥ MPUHIUI JCUCTBUS ACHUHXPOHHOTO JIBUTATENs
KOPOTKO3aMKHYTBIM POTOPOM.

3. B kakux npeaciiax MOXKCET UBMCHUTHCA 3HAUYCHHUC CKOJIb)KEHUS ?
4. Kakom QJICKTPOABUI'AaTCJIb HA3bIBACTC S aCI/IHXpOHHBIM?

5. Kak Ha3pIBaeTCs HCIIOABUIKHAA YaCTh ACHMHXPOHHOI'O 3JICKTPOABUI'aTCIIA

Bapuant 17

1. [losicHUTE TPUHLMI IEUCTBUS T€HEPATOPA TOCTOSIHHOTO TOKA.

2.HauepTtute cxemy reHeparopa ¢ He3aBUCUMBIM BO30YKICHUEM.

3.Haueptute cxeMy reHepaTopa co CMEIIaHHBIM BO30YKICHUEM.

4.]J17151 4ero CyIIECTBYIOT IMOI0CA B AJIEKTPOJABUTATEIIE MOCTOSTHHOTO TOKA?
napajuieIbHbIM BO30YXICHUEM.

5.Kakx MOXHO U3MEHUTh HAIIPaBJICHUE BPAILECHUS IKOPS Y ABUTATEIIS TOCTOSIHHOTO
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TOKa?
Bapuant 18

1. IlosicHUTE IPUHLIUIT JEUCTBUS ABUTATEIISI TOCTOSIHHOTO TOKA.

2.Hadgeptute cxemy reHeparopa ¢ mapauieIbHBIM BO30YKICHUEM.

3 .B ueM 3axiroyaeTcsi IpUHIIMI OOPATUMOCTH JIEKTPUUYECKUX MaIlUH?

4. Haueprure cXeMbl COCIUHEHUS IBUTATEIICH C TIOCIEA0BATEIIbHBIM U C
napajieIbHbIM BO30YXKICHUEM.

5. Kak Ha3bIBaeTCA BpAIIAIONIASICS YaCTh 3JIEKTPOJBUTATEIIS IOCTOSHHOTO TOKa?

20



Tecmoeoe 3a0anue no meme: «llocmoannsiii mok, nepemeHHblil MOK»
Bapuanr 1.
. 3akoH OMa [T y4acTKa LENU MOCTOSIHHOTO TOKA!

_ 1 _P _U _P
A) R B) = B) =3 D) =y

. CaMblil OnacHbIN peKUM pabOThl IIMEKTPUUECKON TETH:

A) Xonocroro xona b) Kopotkoro 3ambikanus

B) Homunanshsrii pexxum 1) Pabounit pexxum

3) Ha xakoMm 3JeKTpUYeCKOM TOKe paboTaeT TpaHchopmarop:

A) IloctrossuaoMm u niepemeHHoMm  b) Tlepemennom
B) lloctosunom  I') [lepBuunom
. Kakoe coeqnmHeHMEe HA3bIBAIOT 3BE3/I0M:

A) Korga Hagano coeuHsIeTCs: ¢ KOHIIOM

b) Koraa Bce Tpu Havasna u BCce TPU KOHLIA COEIMHSIIOTCS B OTHOM TOUKE
B) Korna xoHen coeuHseTcs ¢ HauajaoM

I') Korna nepeMeHHbIN TOK BBITPSAMIIAETCS B TOCTOSIHHBIN

. MOIIHOCTB 3IEKTPUYECKON LIENH paBHA!

0 U

A) P=TB)I=U|TRB) P=IHU1")P=;

. TpanrcdopMaTopsl MPUMEHSIOTCS:

A) g npeoOpa3oBaHus HAMPSKEHUSI OJTHOTO B IPYroe
b) lns ycuneHus: 4acToThl IEPEMEHHOTO TOKA

B) Jlns usmepenusi COnpoTHBIICHUS

') st usMepeHusi eMKOCTH

. HacTtoTa nepeMeHHOro TOKa U3MEpSETCS:

A) B Omax b) BTepuax B) B Kynonax I') B Bonbrax
. Bce nmpoBoza u xabenu B OCHOBHOM HM3rOTaBIUBAIOT:
A) Ilomurtunena b) Menu B) Xpoma ') Pe3unsbl

. Hanpsixenue 6e3onacHoe 7151 )KM3HU YEJI0OBEKa:

A) 1o 36B b) Jlo 66B B) Jlo 1kB I'') /Io 700B

Kakoe ObIBaeT coeluHEHNE PE3UCTOPOB:

A) Berpeuno-napamensHoe  b) [locnenosarensHoe B) [lapamienshnoe ') [psimoe

. CxonbKO BBIBOJIOB Y TPaH3UCTOPA:

A) Yetsipe b) [Iate B) lllects I') Tpu

. [ToaympoBOTHUKOBBIE TUOIBI IMEIOT P-N TIEPEXO.;
A) Tpu b) JIea B) Yetsipe I') Onun
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Tecmoegoe 3a0anue no meme: «llocmosannoiii Mok, nepemeunblﬁ mok»

Bapuanr 2.

CaMBbIM MaJTbIM yAETHHBIM JICKTPUIESCKUM COTIPOTHBIICHUEM 001/ 1aeT:
A) Bomspam bB) Cepebpo B) Momubaen ') KoGanbt
ComnpoTuBieHHE MPOBOIHUKA PABHO:

/ A U
A) F=rB) YSTB) /7T PRI

1. I'enepaTopbl TPUMEHSIFOTCA 1JI51 TOTYYEHHUS:

A) TpeyronsHoro Toka b) UMmynbcHoro Toka

B) Ilepemennoro Toka I') Toka mpon3BoIbHOU (POPMBI

2. Ha xakoMm Toke paboraet Tpanchopmarop:

A) IloctrossunoM u niepemeHHoM b) [TocTostHHOM

B) Ilepemennom I') IlepBuunom

3. IIpenoxpanurenu 3aIUIIALOT OT :

A) TokoB kopoTKoro 3ambikanus b) Pexxrima xomoctoro xona
B) PaGouero pexxuma ') HomunansHOTO pexuma

4. Ha xakoM 3JIEKTpUYECKOM TOKE paboTaeT TpaHchopMaTop:
A) IlocTossnaOoM u iepemenHoM b) [lepeMennoM

B) Iloctossuaom I') TlepBuunom

5. Ilone3noe npuMeHEeHne KOPOTKOTO 3aMbIKAHHUS:

A) B cBapouHoM armmapate

b) B snexTpousmeputenbHbIX npudopax

B) B anexrpoasurarensix

I') B anexTpoHHO-Ty4YeBbIX TPyOKax

6. 3akoH OMa [ yyacTKa Lenu:

U
A) I=EB) I=% B) P=I|\tr) W=Pllt

7. CaMBIi ONIACHBIN PEKUM DIIEKTPUUECKON LIETIN:

A) Xonocroro xona b) Kopotkoro 3ambikanust

B) Homunanshsiii pexxum 1) PaGounit pexxum

8. IloTepst HanpsKEHUS B JINHUU:

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

9. K nomynpoBOAHUKOBBIM MaTepuagaM OTHOCSTCS:

A) XKenezo b) Bomsdpam B) I'epmanuii I') [lomustunen

22
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Omeemul Ha mecmogble 3a0anus no meme: «llocmosannoiii Mok, nepemeuublﬁ mok)»

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

Tecmoesoe 3a0anue no meme: «llocmoannsiiit mok, nepemeHHblil MoK
Bapuanr 1.

1) I[IpaBuiio Kupxroda:
a) Y, I=0 6) Y P=0 B)> W=0 1) > Q=0
2) Uto 3amuinaeT 1memnb oT neperpena

a) 1ol 0) TPAH3UCTOPHI B) TETNIOBOE PEJIe T') PE3UCTOPHI

3) Kakoil 2IeKTpUUeCKUM TOK Ha3bIBAIOT NTEPEMEHHBIM?
a) KOTOPbII HE U3MEHSETCS BO BPEMEHU
0) u3MEeHsIeTCs 110 BEJIMYHUHE U HATIPABJICHUIO
B) KOTOpPBIH Mui000pa3Hoi Gpopmbl

') UMITYJIbCHBIM TOK

4) CrangapTHas 4acTOTa IEPEMEHHOTO TOKA B CETU:
a) 150 I'm 6) 230 I'm B) 50 I'; 1) 300011

5) Ilone3Hoe MpuMEHEHHE KOPOTKOI'O 3aMbIKAHUS
a) B CBApOYHBIX ammnapaTax 0) B 3JIEKTPOHHO-JIy4€BOU TpyOKe
B) B DJIEKTPOM3MEPUTENIbHBIX IPUOOPaX B) B ANEKTPOABUTATEIAX

6) ComnpoTuBieHuEe NPOBOAHUKA PABHO:

a) 0) B) 1)

7) Pacxoq 35eKTpOo3HEPIUU U3MEPSETCA

a) 4aCTOTOMEPOM 0) CUETUUKOM dJIEKTpUUecKoii sHeprun B) OmmeTrpoM 1) Taxomerp
8) 3akon OMa 17151 1Ieny TTEPEMEHHOT0 TOKA C AKTUBHBIM COMPOTUBJICHUEM

a) 0) B) )
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9) Koapunuent tpanchopmannu tpanchopmaropa

a) 6) B) 1)
10) B anexktpoaBUraTensix UMEIOTCs OTEPH:
a) TeruioBble 0) HH(paKpacHbIEC B) CBETOBBIE I') 3BYKOBBIE

Tecmoesoe 3a0anue no meme:
«llocmoannwlit mok, nepemeHHvlil MOK»

Bapuanr 2.
1) ITo TexHUKe OE30MTaCHOCTH CHJIa TOKA Oe30macHast 1) YeJI0BeKa
a) 0,05A 6)0,1A B) 1A T) 10A
2) cTouHMKaMU TTUTAHUS SIBIISICTCSI:
a) aKKyMYJISITOPBI 0) 3JIEKTPOMArHUTHOE peJie B) TAXOMETP T') 4ACTOTOMED
3) TpancdopmaTopsl IpeIHa3HAUEHBI /17151 TPeoOpa30BaHUsL:
a) MEXaHUYECKOM SHEPTUH B DJIEKTPUUYECKYIO; 0) OJHOTO HAIPSKEHUS B APYTOE;
B) CBETOBOM SHEPI'vH B 3ByKOBYIO; T') aTOMHOM YHEPTUU B DJIEKTPUUECKYIO
4) IIpy KOPOTKOM 3aMBIKAHHH :
a) TOK HanOOJIBIITUH CTPEMHUTCS K OCCKOHEUYHOCTH; 0) TOK HAUMEHBIIN;
B) 4aCTOTA YBEJIIMYMBAETCA; T') 4aCTOTA YMEHbIIAETCS
5) 3akon JIxoymns Jlenma

a) O= IRt 6)P=% B)W=0Qt p)P=1U

6) ConpOoTHBIICHHE U3MEPSETCS B:

a) BoJbTax 0) aMmIiepax B) oMax r)BaTTax

7) Cuna Toka U3MepseTcs B:

a) BoJIbTax 0) ammepax B) KWJIOBaTT-4yacax r) oMax

8) I'enepatop npuMeHseTCs AJisl HOTyYCHUS:

a) IEPEeMEHHOT0 TOKa 0) TPEYroJbHOTO TOKA

B) UMITYJILCHOTO TOKA T') TOKa IIPOU3BOJILHOMN (hOPMBI
9) Uto u3MepsieT CUETYUK NEKTPUUECKON dHEPTUU
a) pacxoj1 MIEKTPOIHEPTUH O) CONPOTUBIICHUE

B) YACTOTY TI') HAPSHKEHHE

10) B cBapounsix Tpanchopmaropax MPUMEHSIFOTCS PEKUMBIL:
a) KOPOTKOTO 3aMBbIKaHUsI 0) pe30HaHCA TOKOB

B) pe30HaHca HanpsbKeHusl T) 3akoH Kymona
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OTBeTHI Ha TECTOBBbIE 3aJaHU4 110 TeMeE: «IlocTostHHBIN TOK, HepeMeHHLIﬁ TOK»

Bapuanrt 1 Bapuant 2
1. A 1.B
2.b 2. A
3.b 3.A
4.B 4.B
5.b 5.T
6.b 6.
7. A 7.B
8.b 8.B
9.B 9.b
10. b 10.T
«IEKTPONPHUBOI»
1.Mexanuveckas XapPaKTePUCTUKA ABHUTaTeJs MOCTOSIHHOT' O TOKA

MOCJ1€e/10BaTeILHOr0 BO30Y:KIeHMSI.

a) Msirkas 0) XKecrkas

B) AOCOJTIOTHO KECTKas r) ACHHXpOHHAs
2.9/1eKTPONPUBO/IbI KPAHOBBIX MEXaHU3MOB /I0JKHbI padoTaTh NpPU:

a) [lepemenHoOM Harpy3ke 0) [locTostHHOM HArpy3KU
B) be3paznuuHo kakoii r) JIro0oit

3. DJeKTpOonpMBOAbI HACOCOB, BEHTHJIATOPOB, KOMIIPECCOPOB HYKIAKTCHA B
JJIEKTPOJABUTATEJIAX € JKECTKON MeXaHu4eckKoil xapakrepuctukoil. Jlas 3Toro
HCHOJIb3YHOTCS IBUTATEIN:

a) ACUHXPOHHBIE C KOHTAKTHBIMHU KOJIbIIAMU 0) KopoTko3zaMKHyTHIE
ACUHXPOHHbIE
B) CUHXPOHHBIEC r) Bce nepeuncnenHbie

4.CK0JIbKO 3JIEKTPOABUTraTe/Iell BXOAUT B 3JIEKTPONpuBoa?

a) Onun 0) /IBa
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B) Heckonbko r) KonuuectBo
ANEKTPOABUTATENIEH 3aBUCUT OT

THUIA JIEKTPONPUBOAA
5. B kakoM pexxuMe padoTaIOT 3JIEKTPONPUBOAbLI KPAHOB, JU(PTOB, Jede1oK?

a) B nnurensHOM pexume 0) B kparkoBpeMeHHOM
pexume
B) B mOBTOpPHO- KPAaTKOBPEMEHHOM peKMMe r) B nosropHo-

NJINTEJILHOM pexumMe

6.Kakoe ycTpoiicTBO He BXOAUT B COCTAB JJIEKTpONpuBoaa?

a) Konrpomnupyroriee ycTpoicTBo 0) DIeKTpoABUTATEIb

B) YIpaBJsitoliee yCTpomucTBO r) PaGounit mexanusm
7.2J1eKTPONIPUBO/IbLI Pa3BOAHBLIX MOCTOB, IUIIO30B NMPeIHA3HAYEHBbI 1 Pa00ThI:

a) B mnutensHOM pexume 6) B moBTOpHO-
KPaTKOBPEMEHHOM PEKUME

B) B KpaTkoBpeMeHHOM pexumMe r) B nnHamuueckom pexume
8. Kakue (yHKIIUM BBINOJHACT YIPABJAKIIEE YCTPOHCTBO dJIEKTPONpuBoaa?

a) 3mMeHsieT MOIIHOCTH Ha Bally pabodero MexaHu3Ma

0) 3meHsieT 3HaueHHEe U 4acTOTY HAMPSKEHUS

B) M3MeHsieT cxemy BKIIIOUYEHUS JIEKTPOBUTaTENs, EPEIaTOYHOE YUCIIO, HATIPABJICHHE
BpAILCHUS r) Bce pyHKIMU NTepedrCIIEHHBIE BBIILIE

9JIpu kakom peknMe PpadoThl JJIEKTPONPHUBOAA BHUIaTeb 10JIKEH

PacCcuUuTLIBATHCA HA MAKCUMAJIBHY IO MOI].[HOCTL?

a) B moBTOpHO- KPaTKOBPEMEHHOM PEXKUME 0) B nmutenpHOM pexume
B) B kpaTKkoBpeMEHHOM peKUME r) B noBTOpHO- ANTUTEIHLHOM
pexuMe

10. Kakue 3a5a4um pemanTcs ¢ MOMOUIBIO JIEKTPUYECKOi ceTu?
a) [Ipon3BOACTBO 3JEKTPOIHEPTUU 0) Ilorpebienne
AJIEKTPOIHEPTUU

B) Pacmpenenenue aiekTposHepruu r) [lepenaya snexTpo’Hepruu



OTBeTHI Ha TECTOBBbIE 3aJaHU4A 110 TeME 110 TEMeE: ((aJleKTpOlel/IBOJI»

Paznen 9:

1 2 3 4 5 6 7 8 9 10

a a B a B a B B 0 r
Pa3znen 2. JiaekTpoHuka.

Bapuanr 1

1. UTo u3y4aeT pazjiel1 3JeKTpOHUKa?

2. Uto Ha3bIBaeTCs COOCTBEHHON MPOBOAUMOCTBIO TIOJIYITPOBOIHUKOB?

3. Uto Takoe 30HHAs TEOPHUS U KaK OHA XapaKTEpU3yeT MaTEPHUAJIbl C PA3TUYHON
IIPOBOAUMOCTBIO?

4. YTo Ha3bIBAETCA BOJIBTAMIIEPHON XapaKTEPUCTUKOM MOTYITPOBOIHUKOBOTO oA’
5.Kakoe HanpspkeHHE Ha3bIBACTCS HAIPSDKECHUEM TIPOOOS TOTYTIPOBOTHHKOBOTO
INOoJA.

Bapuant 2

1. UTto Ha3pIBaE€TCS MPUMECHON ITPOBOAUMOCTBIO MOJIYIIPOBOAHUKOB?

2. OOBSICHUTE CBOMCTBA DJIEKTPOHHO-IBIPOYHOTO P-N MEPeX0/a.

3.Ha3zoBuTe Marepuanbl OTHOCSIIHUECS K MOJYyIPOBOAHUKAM?

4.1300pa3ute BOJIBTAMIIEPHYIO XapaKTEPUCTUKY MOIYIIPOBOJHUKOBOTO JUO/IA.
5.Kak Ha 3eKTpUYecKuX cxemax yCcJI0BHO 0003HAaYaroT MOIYIPOBOJHUKOBBIA U0 ?

Bapwuant 3

1 .Kakoii npu0op Ha3bIBaeTCs MOIYIPOBOAHUKOBBIM AUOAOM?
2. Iloyemy MOIYITPOBOJIHUKOBBIN U0 UCIIONB3YETCS B CXEMAX BBIIPSIMUTEIEH
IIEPEMEHHOTO TOKA?
3. HauepTute CTpyKTypHYIO CXEMY TpaH3HCTOpa?
4. YeM OTIIMYAIOTCS p-h-p U N-p-N TPAH3UCTOPHI?
Bapuant 4

1. Kakoit mpubop Ha3bpIBaeTCs MOTYNIPOBOJHUKOBBIM TPAH3UCTOPOM?
2.Ha3z0BUTE OCHOBHBIE TApaMETPhI NOJIYIPOBOAHUKOBOTO AHO/IA.

3.Kakoe ycTpoiCTBO Ha3bIBAETCS SJIEKTPOHHBIM KIHOUOM?

4.C KakoM 1IeJIbI0 MOIIHBIC TUO/IbI U3TOTOBJISIIOT B MACCUBHBIX METALTMYECKUX
Koprycax?



Bapwuant 5

1. [osicauTe mpuHIMI BHENTHETO hoTodPderra?

2. [losicaute puHIUT BHYTpeHHETO oTodrdhdexra?

3. [lepeuncnure GOTOUYBCTBUTEIBHBIE MPUOOPHI KOTOPHIE BBl 3HACTE.
4. ObnagaeT Jid MOJYIIPOBOIHUKOBBIN (DOTOPE3IUCTOP OTHOCTOPOHHEH
MIPOBOJIUMOCTBIO?

Bapuanr 6

1 .KakoBO Ha3HaueHHE BBIIPSIMUTEIIEN IIEPEMEHHOTO TOKA.

2. Haueptuth CXeMy IBYXITOIYTIEPUOIHOTO BBIIPSIMUTENS U MOSCHUTH TPUHLIAIL
€ro JICHCTBUSL.

3. KakoBo Ha3HaueHUE CTIAXUBAIOIINX (QUIBTPOB.

4. Ha3naueHue cTaOUIM3aTOPOB HAMPSIKEHUS U TOKA.

Bapuant 7

1 .Haueptuth cxemy 0H0(a3HOTO MOCTOBOI'O BBIMPSIMUTEIS U TTOSICHUTH TIPUHITUTI
ero JCUCTBHI.

2. Haueptuth cxemy Tpex($a3zHoro MOCTOBOTO BBIIPSIMUTENS U MTOSCHUTH TTPUHITUTI
ero JCUCTBHI.

3.IlosicHUTh MpUHIMI PabOTHI EMKOCTHOTO CTJIaKUBAIOIIETO (UIBTPA.

4. Kak moBJuseT YBEIMUCHHUE YaCTOThHI ITUTAIOIIETO HANIPSHKEHHS Ha paboTy
€MKOCTHOTO CTJIayKuBaroiiero ¢puiabrpa’?

BapwuanT 8

1.Jl;ms19ero npuMeHSFOTCS SEKTPOHHBIE YCUIIUTENN ?
2.JI51s 4ero B OCHOBHOM IMPUMEHSIIOTCS YCUIIUTENU HU3KOM yacToThl (YHY)?
3.1 4ero mpuMeHSIOTCS IBYXTAKTHBIE YCUIIUTENN?

Bapuant 9

1 .Ha xakux snemeHTax coOMparoTCsl yCUIMTEIN HU3KOM 4acTOThI?
2.YeMm oTnu4aroTcs OAHOTAKTHBIE YCWIMTEIN HU3KOW YaCTOTHI OT IBYXTAKTHBIX?
3.Kaxkas cBs13b B 3JIEKTPOHHBIX YCHIIUTENSAX HA3bIBAETCS OOpaTHOMU?

Bapuant 10

1.TlosicauTe Ha3HAaYeHKE UPPOBOTO BOILTMETpA?
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2.IlosicHuTe Ha3HAYEHKE PIEKTPOHHOTO ocHtorpada?
3.Kak nmonygarot n3o0pakeHre Ha dKpaHe dJIEKTPOHHO-ITy4eBON TPYOKuU?
4./1ns1 yero npeaHa3zHadeH HU(poBoi MyIbTUMETDP?

Bapuant 11

1. Jlath onpeneneHre MHTErPalbHOM MUKPOCXEMBI.

2. Ha xakue BUIbI ACNSATCS UHTETPATIbHBIE MUKPOCXEMBI 10 KOHCTPYKTUBHOMY
WCTOJIHEHUIO.

3. Kakoii ycunutenb Ha3pIBaeTCs onepalioHHbIM yeunuteneM (OY) u kakue GyHKIUU
OHMOKET BBITIOJIHSITH?

Bapuanr 12

1. ¥V xakoro Marepuasia 30Ha MPOBOAMMOCTH OT/CIICHAa OT BAJICHTHOW 30HBI Y3KOH
3aIpeIeHHON 30HOM
a) y IPOBOJHUKA.
0) y TTOJIyIIpOBO/THHKA.
B) Y U3OJISITOPA.
2. YTo Ha3bIBACTCSA «IBIPKOM»?
a) SJIEKTPOH, HE 3a/ICHCTBOBAHHBIN B KOBAJICHTHBIX CBS3SIX aTOMa,
0) ITOJIOKUTEIIbHBIA HOH,
B) aTOM C OTCYTCTBYIOIIUM 3JIEKTPOHOM KOBAJICHTHOM CBSI3U.

1. Kaxkue HocuTenu 3apsa SBISIOTCS OCHOBHBIMU B TTOJTYTTPOBOTHUKOBOM
MaTepuaie n-Tuma ?

a) DJIEKTPOHBI,

0) ABIPKH,

B) DJIEKTPOHHO-/IBIPOYHBIE MAPHI.

2. Kakum 06pa3zoMm crenyet moakIounTh BeIBOAI HcTouHuKa J/[C K p-n-
Nepexo.y, YTOOBI MOTyUYUTh 0OpaTHOE CMeleHue?
a) MUHYC HUCTOYHUKA COEIMHUTH C P-00JIacThIO, a IUIIOC COEAUHUTS C N-
00J1aCTBIO,
0) IUTIOC HCTOYHUKA COEIMHUTH C P-00J1aCcThIO, @ MUHYC COETUHUTH C N-

00J1aCTBIO,
B) ILUTFOC UICTOYHHKA COCIUHUTH C P-00JIaCThIO, U C N-00JIACTHIO.

3. Ilouemy mpu 0OpaTHOM CMEIICHUH P-TI-IIEPEX0/Ia Yepe3 Hero MpoTeKaeT
HE3HAYUTEIHHBIA TOK?

a) MoJI JICHCTBUEM SJICKTPHUECKOTO TIOJIS BHEITHETO NCTOYHUKA IIIMPHUHA
3aMMPArOIIETO CJI0S YMEHBIIIAETCS, CIISOBATEILHO, YMEHBIIIAETCS H €T0
AIIEKTPUICCKOE COTIPOTHBIICHHUE,

0) o1 ACMCTBHEM AJIEKTPUIECKOTO OISl BHEIITHETO UCTOYHHKA IIIUPUHA
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3aIIPArOIICTO CJI0A YMCHBIIACTCA, CIICA0BATCIBbHO, YBCIMIUBACTCA U €TO
QJICKTPUICCKOC COIIPOTHUBIICHUC,

B) 101 I[@IZCTBPI@M QJICKTPHUYCCKOI'O IIOJI BHCITHCTO HMCTOYHHMKA HIMPHHA
3allParomero CJjaoA YBCIMYHUBACTCA, CIICAOBATCIIBHO, YBCIHMYUBACTCA H CI'O
QJICKTPUICCKOC COIIPOTHUBIICHUC.

Bapuant 13

1 .V xakoro matepuasna 30Ha IPOBOJUMOCTH OTJEJICHA OT BaJCHTHOM 30HbI

LIMPOKOM 3alpelieHHON 30HOU

a) y IpOBOIHUKA.

0) y TTOJIyITpOBOTHHKA.

B) y U30JSTOPA.
2. [Touemy IIPY KOMHATHOM TEMITEPAType YUCTHIN MMOTYPOBOIHUKOBBIN
MaTepual MOXET MPOBOJAUTH OUYEHb MAJICHbKUM TOK?

a) MaJIo MOJBUXKHBIX HOCUTEJIEH 3apsijia - JJIEKTPOHHO-IBIPOYHBIX TIap,

0)00JIbIII0€ YHCIIO B3AUMHBIX CTOJIKHOBEHHI CBOOOAHBIX DJIEKTPOHOB
MIPENSTCTBYET UX MPOJIBIKEHHUIO,

B) 3alepT p-TM-NIepexo.

3. Kakue HocuTenu 3apsiia SBJISIOTCS OCHOBHBIMU B IOJYIIPOBOJAHUKOBOM
Marepuaie p-tuna ?

a) BJIEKTPOHBI,

0) IbIpKH,

B) DJIEKTPOHHO-BIPOYHBIC MAPHI.

4. KakuM 00pa3oM cliielyeT NOJKIIYUTh BbIBOAbI HcTOouHKMKA DJIC K p-1- mepexoy,
YTOOBI MMOJTYYUTH TIPSIMOE CMEIICHHE?
a) MUHYC UCTOYHHKA COCIMHUTH C P-00JIaCThIO, a IITI0C COSAUHUTH C N-
00J1aCTBIO,
0) TUTFOC UCTOYHUKA COEJIUHUTD C P-00JIaCThIO, @ MUHYC COSJAMHUTH C N-
00J1aCTBIO,
B) TUTIOC UCTOYHHUKA COEUHUTH C P-00JIaCThIO, U C N-00JIACTHIO.

5. [ToueMy mpu IPSAMOM CMEIIIEHUH P-TI-TIEPEeX0a Yepe3 Hero MpoTeKaeT 00BN
TOK?

a) Mo IEUCTBUEM DJIEKTPUUECKOTO TOJIsl BHEIIIHETO UCTOYHUKA IIUPUHA
3aMuparollero cJios YMEHbBIIAETCs, CIeJ0BATEIbHO, YMEHBIIAETCS U €T0
ANIEKTPUUYECKOE COMPOTUBIICHHUE,

0) 1o IeUCTBUEM DJIEKTPUUYECKOTO IO BHENTHETO MCTOYHHMKA ITHMPUHA
3aMuparollero CJIOsS YMEHBIIAETCS, CIIECI0OBATEIIbHO, YBEIUYUBACTCS U €r0
AJIEKTPUYECKOE CONTPOTUBIICHUE,

B) IO/ ACHCTBHEM DJICKTPUUYECKOTO IOJISI BHEIIHETO MCTOYHHKA ITUPUHA
3alAPAIOIETO CJIOS YBEJIMYMBACTCS, CJIEA0BATEIILHO, YBEIMYUBACTCA U €0
AJIEKTPUYECKOE COMTPOTUBIICHUE.
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Bapuant 14

1. Kakoit momynpoBOAHUKOBBINA TPUOOP HA3ZBIBAETCS TUOAOM?
a) AIEKTPONPE0oOpa30BaTENbHBIN MPUOOP C IBYMS HIIM HECKOJIBKHUMH P-N-

nepexoaMu U UMEIOLUN TPU Wi 00Jiee BBIBOJIOB,

0) MOTYTIPOBOJHUKOBBINA TPUOOP C OJHUM P-TI-TIEPEXOFOM U IBYMS BHIBOJIaMH,
B) HOJYTIPOBOJHUKOBBIN MEPEKITIOUAIOINN TPUOOp, UMEIOIINNA TpU Ui OoJiee p-

II-1ICPCXO0J0B U ABa NI Ooiee BBIBOJOB.

2. Kakoe xapakTepHOE€ CBOWCTBO UMEET MOIYIIPOBOJHUKOBBIN U017

a) croco0eH YCUIIMBATh dJICKTPHUUECKHUE CUTHAIIBI IO HAIIPSHKEHUIO U MOIIIHOCTH,
0) o0samaeT MePEKITFOYAOIITNM CBOMCTBOM,

B) 00J1a/1a€T OJTHOCTOPOHHEN MPOBOIUMOCTHIO.

3. Ha kako# cxeMe noka3aH NpaBWIbHO CMEIIEHHBINA TPAH3UCTOp?

Z

4. Kako# moxynpOBOIHUKOBBINA MPHOOP HAZBIBAETCS CTAOMIUTPOHOM?

a) AIEeKTpoNpeoOpa3oBaTENIbHbI MPUOOP C JBYMS WM HECKOJIbKUMHU p-II-
Hepexo/laMu U UMEIOIUI TpU WK 00Jiee BBIBOJOB,

0) NOJIYNIPOBOJHUKOBBIM J1MOJA, KOTOPbI NpUMEHSETCs Uil CTaOMIM3aliu
HaIIpsKEHUS,

B) HOJIYIIPOBOJHUKOBBIN MEPEKITIOYAIOINN TPUOOp, UMEIOUINI TpU Wiu Oojee p-
[-1IEPEX00B U ABYX WK O0JI€€ IIEKTPOAOB.

B kakux cxemax HaXO0IUT OCHOBHOC ITPUMCHCHHUC TpaHBI/ICTOp?
a) B CXCMax BBIHpHMHTCHCﬁ IICPCMCHHOT'O TOKaA,
6) B CXCMax CTa6I/IJII/IBaTOp0B HaIIPSAKCHUA ITOCTOSHHOI'O TOKA,
B) B CXCMax yCHHHTCHGﬁ 110 HAITPAKCHHUIO 1 MOITHOCTH.

B kakux cxemax HaXOJAUT OCHOBHOE MMPUMEHEHHE CTAOMIUTPOH?
a) B CX€Max BBINPAMUTENIECH IEPEMEHHOTO TOKa,
0) B cxeMax CTaOMJIN3aTOPOB HAIPSKEHUSI TOCTOSTHHOTO TOKa,B) B cxemax
YCWINTEJIEH IO HANPSY)KEHNUIO U MOLTHOCTH.

Bapuanrt 15

1. Kakoit mosrynpoBOJHUKOBBIN TPUOOP HA3BIBAETCS TPAH3UCTOPOM?

a) BHCKTpOHpCO6pa3OBaTCHBHBIﬁ HpI/I60p C JIBYMA HJIWM HCCKOJBKHMH P-II-
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nepexojamMu U UMEIOIIUN TpU Uil 60Jiee BHIBOJIOB,
0) MOJTyIPOBOAHUKOBBIN PUOOP C OAHUM P-TI-TIEPEXOJAOM U ABYMS BHIBOJIAMH,
B) MOJIYITPOBOJJHUKOBBIN MEPEKIIOYAIONUN TprOOp, UMEIOIIMNA TpU WK Oojee
p-TI-TIEPEX0/I0B U JBa UK 00JIee BHIBOJIOB.

2. Kakoe xapakTepHO€ CBOMCTBO UMEET MOJTYIIPOBOIHUKOBBIN TPAH3UCTOP?
a) CIIOCOOCH YCHUIMBATD AJIEKTPUIECCKUE CUTHAIIBI 10 HAIPSKECHUIO U MOIITHOCTH,
0) oOnagaeT MepeKIFOYAIOIINM CBOMCTBOM,
B) 00J1a/1aeT OJTHOCTOPOHHEH MPOBOIUMOCTHIO.

3. Ha xakoli cxeme nmoka3aH nNpaBUIbHO CMEIIECHHBIA TPAH3UCTOP?

+E' +E' +E_ 'E+

4. [Touemy TpaH3UCTOP 00IaTaET YCUIUTEILHBIMUA CBOHCTBAMHI?
a) MIOTOMYy 4YTO B OOJAcCTH OJJIEKTPUYECKOTr0 TMpo0O0si €ro BOJIbT-aMIlepHas
XapaKTEPUCTUKA UMEET OOJIBIIYI0 KPYTHU3HY,
0) MOTOMY 4YTO HE3HAYMTENIbHbIE M3MEHEHHUS CMEIICHUS SMUTTEPHOTO Iepexoja
BBI3bIBAOT 3HAUUTEJIbHBIC U3MEHEHUSI TOKA KOJUIEKTOPA,
B) IOTOMY YTO HE3HAYUTEIbHBIC U3MEHEHUSI CMEIICHUSI KOJUIEKTOPHOTO Mepexo/ia
BBI3bIBAIOT 3HAYNUTEIIbHBIE U3MEHEHUS TOKA SMUTTEPA.

5. B kakux cxemax HaXOJUT OCHOBHOC ITPUMCHCHHUC HOJIYHpOBOI[HHKOBBIﬁ I[I/IOII?
a) B CXCMax BbIHpHMHTCJIGﬁ IICPCMCHHOI'O TOKaA,
6) B CXCMax CTa6I/IJ'II/I3aTOpOB HaIIPpAXKCHUA ITIOCTOAHHOI'O TOKA,
B) B CXCMax YCHHHTGHCﬁ 110 HAITPAKCHHUIO 1 MOIIHOCTH.

6. B xakux cxemax HaXOJIUT OCHOBHOE MMPUMEHEHHE CTAOMITUTPOH?
a) B CX€Max BBIIPSIMUTENICH IEPEMEHHOTO TOKa,
0) B cxemax yCWJIMTEINEH 10 HAPSKEHUIO M MOIITHOCTH,
B) B CXeMaX CTaOMJIM3aTOPOB HAIPSIKEHUSI TOCTOSTHHOTO TOKA.

Bapuant 16
1 .Kakue HOCUTENM 3apsia SABISIIOTCS OCHOBHBIMU B MOJYITPOBOJHUKOBOM MaTepuase
n-tumna ?

a) 3JIEKTPOHBI, 0) IBIPKU, B) SJIEKTPOHHO-ABIPOYHBIC Mapbl, T') UOHBI.

2.Kakoii moyrynmpoBOTHUKOBBIN MTPUOOP HA3bIBAETCS JUOIOM?
a) SJIEKTPONPEOOpa30BATENbHBIA TPUOOP € JABYMS WJIM HECKOJbKUMHU p-II-



nepexoaMu U UMEIOIIUN TpU Uil 00JIee BHIBOJIOB,
0) OJIyIPOBOTHUKOBBIN TTPUOOP C OAHUM P-TI-TIEPEXOJAOM U JBYMS BHIBOJAMH,
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B) MOJIYIIPOBOJHUKOBBIA MPHOOp, UMEIOMINA TpHU WM OoJiee p-I-TIEpeXOoi0B U JABa

niu 0oJiee BHIBOIOB.

I') OJIYIPOBOJIHUKOBBIN MPUOOP, UMEIOLIUI YETBIPE P-M-NIEPEX0AA U MSTh BHIBOIOB.

2. Kakoe xapakTepHoe CBOMCTBO UMEET MOIYIIPOBOIHUKOBBINA T1U01?

a ) croco0eH YCUIIMBATh JIEKTPUUECKUE CUTHAIIBI 110 HATPSHKEHUIO U MOIIIHOCTH
0) 00saaeT MepeKITIOYAIOIINM CBONCTBOM,

B) 00J1a/1a€T OJTHOCTOPOHHEH TPOBOIUMOCTBIO,

) 00aaeT OOJTBIIUM AICKTPHICSCKUM COTTPOTHBICHUECM.

3. Ha xakoi cxeMe nokas3aH IIpaBUJIBHO CMGHIGHHBIﬁ TpaHBI/ICTOp?

a) B)

+E-= +E- +E- +E=

b
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4. Ilouemy TpaH3UCTOpP 00JIaAET YCUINTEIbHBIMU CBOWCTBAMU?

a) IOTOMYy 4YTO B 00JacTH 3JEKTPUUYECKOTO MpoO0s €ro BOJIbT-aMIEpHAst
XapaKTEPUCTUKA UMEET OOJIBIIYIO KPYTU3HY,

0) TIOTOMY YTO HE3HAUMTENBbHBIC U3MEHEHUS HANIPSHKEHUST CMEIIEHUS! KOJUIEKTOPHOTO
Mepexoia BhI3bIBAIOT 3HAUUTEIbHbBIE U3MEHEHUS TOKAa YMUTTEPA;

B) IOTOMY YTO TPAH3UCTOpP HMMEET OrPOMHOE KOJMYECTBO HOCHUTENEW 3apsana -
AIIEKTPOHOB U JBIPOK;

') IOTOMY YTO HE3HAUUTEJIbHbIE M3MEHEHHS HAIpPSKEHUS CMEIICHHS SMUTTEPHOIrO
IIepexoia BeI3bIBAIOT 3HAYUTEIbHbBIE U3MEHEHNS TOKA KOJUIEKTOPA.

5. Jlnst gero npenHa3HAYEH BBITPSIMUTEIb?

a) Jlnst ycuiteHust 3JeKTPUIECKUX CUTHAJIOB.

0) Jlns mpeoOpa3zoBaHus MEPEMEHHOTO HAIIPSHKEHUS B TOCTOSIHHOE.
B) Jlnst mpeoOpa3zoBaHMs YaCTOTHI IEPEMEHHOTO HATIPSKCHHSI.

r) Jlns mpeoOpa3oBaHus MOCTOSHHOTO HAMPSHKCHUS B TIEPEMEHHOE.

6. Kakne mpuHIMIHUAIFHO HEOOXOJUMBIC SJIEMEHTHI JODKEH COJCPKATh KaXKIIbIid
YCUJIUTEIbHBIN KacKaa?

a) Y CUIINTENbHBIN 3JIEMEHT, NUCTOUYHUK MTOCTOSIHHOTO HAIIPSIKCHHUSL.

0) Pe3onaHcHas 1enb, yCHINTENbHBIA 3JEMEHT, IENb OOpaTHOW CBS3M, MCTOYHUK
MOCTOSTHHOTO HAIPSKECHUS.

B) Y CUIIUTENBHBIN AIEMEHT (TPaH3UCTOP).

r) YCWINTENbHBIA 3JEMEHT, HAarpy304HbId 3JEMEHT, MCTOYHHUK IOCTOSIHHOTO
HaIpPsHDKEHUS.

7. Kakue nmpuHUIMIUAIBHO HEOOXOIUMBIE 3JIEMEHTHI JOJDKEH COJEpkKaTh I'€HEpaTop
CHUHYCOMIAJIbHBIX KOJIeOaHMit?

a) Pe3onaHcHasi Lenb, YCUIUTENbHBIA 3JEMEHT, LENb OOpaTHOW CBS3M, MCTOYHHUK
MOCTOSIHHOT'O HANPSYKEHUS.

0) YcunurenpbHBIA DJEMEHT, HArpy304YHBIA JJIEMEHT, HMCTOYHHK TEPEMEHHOTO
HaIpsKEHUS.

B) Y CUIUTENbHBIN JIEMEHT (TPaH3UCTOD).

r) YCWINTEAbHBIA DJIEMEHT, Harpy304HbId 3JIEMEHT, MCTOYHMK IIOCTOSTHHOIO
HaIpSKEHUS.

Bapuant 17

1. Kakoli nomynpoBOIHUKOBBIN IPUOOP HA3bIBAETCS TPAH3UCTOPOM?

a) MOJIyIPOBOJAHUKOBBIA MPHOOp C JABYMS WM HECKOJIBKUMHU p-TI-IEPEXOJIaMU U
MMEIOLIUI TpU WK 00Jiee BHIBOJIOB,

0) MOTYTIPOBOHUKOBBINA TPUOOP C OJHUM P-T-TIEPEXOFOM U IBYMS BHIBOJIAMH,

B) TIOJTYTIPOBOTHUKOBBIN MEPEKITIOUAIONTUI MTPUOOpP, UMEIOIIN Tpy uiau Ooree p- 1-
IIEPEXO/I0B U J1Ba WK 00Jiee BBIBOJOB,

T') IOJYPOBOIHUKOBEII MPUOODP, UMEIOIIUH YEThIpE P-M-TIepeXoia U MATHBHIBOIOB.
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2. Kakoe xapaktepHOe CBOMCTBO UMEET MOIYIPOBOHUKOBBIN TPAH3UCTOP?

a) o0yaiaeT NMepeKIIoYaoUM CBOWCTBOM,

0) obsaaeT OTHOCTOPOHHEH MPOBOAMMOCTEIO,

B) CITOCOOCH yCHIIMBATh DJIEKTPUUECKUE CUTHAJIBI TTO HATPSDKCHUIO M MOIITHOCTH,
T') CIIOCOOCH MPeodpa3oBaTh YACTOTY ICKTPUICCKUX KOJICOaHUH.

3. C kakoil ULENbI0 MOUIHBIE TUOABl M3TOTOBISIOT B MACCHUBHBIX METaJUTMYECKHUX
Koprycax?

a) JJIs1 IOBBILIEHUS TPOYHOCTH

0) 7 JTydIero OTBOAA TETIOTHI

B) IS TIOBBIIIICHHS TIPOOMBHOTO HATIPSHKCHUS

4. Ha KaKoH cXeMe IOKa3aH IIpaBUJILHO CMGHIGHHBIﬁ TpaH3MCTOp?

aﬁi J +E@E+

| 1 I |
| | A | | f
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5. Kakne mpuHIIMIIHAIBFHO HEOOXOAMMBIE SJIEMEHTHI TIOJDKEH COICPKATh BHITIPSIMUTEIH?
a) YCUINTETbHBIN 2JIEMEHT, HATPy304HbBIN JJIEMEHT U UCTOYHHUK MTOCTOSTHHOT'O TOKA.

0) Auossl.

B) Tpancdopmatop u Ju0bl.

r) TpancdopmaTop, AMOBI U CTIAKUBAIOMTUN QUITBT.

6. B kakoM OTBeTE MPaBWIHLHO MEPEUNCICHBI BCE OCHOBHBIC TEXHWYECKHUE IMapaMeTPhI
YCUJIMTEIIS AJICKTPUICCKUX CUTHAJIOB?

a) Koadurment ycunenus, moioca npormyCcKaHus.

0) [Ananazon pabo4ymx YacTOT, UYBCTBUTEIBHOCTb, U30UPATEIBHOCTh, JUHAMUYECKUN
JTMaTia30H.

B) UyBCTBUTEIHHOCTH, U30MPATETHLHOCTD, IMHAMUYECKUI THAMa30H.

r) Koapdumuent ycunenus, aMIUDIMTYIHO-4aCTOTHAsT  XapaKTEPUCTHKA,  IOJ0ca
MPOITYCKAaHMsI, HOMUHAJIbHAS BBIXOJIHAS MOIIHOCTbh, YYBCTBUTEIHLHOCTD

7. Kak BEIOMpAIOTCS BBIMPSMUTEIBHBIE THO/IBI?
a) TI0 TIPSIMOMY TOKY

0) Mo 0OpaTHOMY HANPS>KEHUIO

B) 110 IPSIMOMY TOKY B OOpaTHOMY HampsHKEHUIO

8.UeM 00BsACHICTCS HETMHEHHOCTh BOJIBT-aMIIEPHON XapaKTEPUCTHKHU p-1
rnepexoa MmoiaynpoBogHUKA?

a) AeeKTaMy KpUCTANIMYECKON CTPYKTYphl MaTepuaa;

0) BEHTUJILHBIMH CBOMCTBAMHM JHO/IA;

C) COOCTBEHHBIM COMPOTUBIIEHUEM IOITYIIPOBOJHUKA.

Kpurtepum ouenku:

e «5» (OTIMYHO) - €CNIU CTYACHT B MOJHOM OOBbEME BBINOJIHWI BCE 3aJaHus (WM
OTBETUJI HA BCE TIOCTABJICHHBIE BOIIPOCHI), MPOSIBUB CAMOCTOATEIBHOCTh U 3HAHUS
MEXIPEAMETHOTO XapaKTepa.

o «4» (XOpOLLIO) - €CIIU CTYJIEHT BBIMOIHWUI 3aJJaHUs], U B HUX COJIEP’KATCS HEAOUYEThI
WIM OJIHA He rpy0Oas ommMOKa; MpU OTBETE HA IOCTABJIEHHBIE BOIPOCH MMEN
HE3HAYUTEIbHBIC 3aMEUaHUs U MMOMPABKU CO CTOPOHBI MPEINo1aBaTesl.

o «3» (YIOBIETBOPUTEIHHO) - €CJIA CTYICHT BBIMOJIHII 3aaHus 6oee yem Ha 50 %
U paboTa COAEPKUT HEJOUYETHI WJIHM JIBE-TPH HETPyOble OMIMOKU WM JIBE TpyObIe
OIIMOKH; MPH OTBETE Ha MOCTABJICHHBIE BOMPOCH MPEMOJABATENb OKA3bIBA €My
3HAYUTEIHHYIO TIOMOIIb B BU/IE HABOSIINX BOTIPOCOB.

e  «2» (HEYyIOBIETBOPUTEIBHO) - €CIHM CTYJIEHT BBIMIOJHUI paboTy MeHee 4eM Ha

50 % wnm pabota coaepKUT Oojee NBYX TpyObIX OIIMOOK; MpU OTBETE Ha
MOCTABJICHHBIE BOIPOCHI MpEnojaBaTelb OKa3bIBajl €My IOCTOSHHYIO MOMOIIb,
€CJIM CTYJCHT IOKa3ajl IMOJHOE HE3HaHHE BOMPOCa, OTKA3ajJCs OTBEUaTh MJIM HE
MPUCTYITUJ K BBITTOJTHCHHIO PAOOTHI.
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Jlabopamopnasn paboma

Tema: DJIEKTPOUSMEPUTEJIBHBIE ITPUBOPHI
L Heab padoThl
N3ydeHue 31eKTpou3MepUTENbHBIX PUOOPOB, UCTIONIB3YyEMbIX B J1a0OpaTOpHBIX paboTax,
BBITIOJIHSEMBIX Ha cTeHne. [lomydeHue npeactaBiieHHl O mpenesie U3MEpPEHUs] U LIEHE
JeJIeHNs, aOCOJIOTHOM M OTHOCHUTEIBHOM MOTPENTHOCTH, YCIOBUAX OKCIUTyaTallMd u
JIPYTHX XapaKTePUCTUKAX CTPEIOYHBIX AJIEKTPOU3ZMEPUTEIHHBIX MPUOOPOB, MOTYYCHUE
HABBIKOB pa0OTHI C TUGPOBBIMH U3MEPUTEITLHBIMU TIPHOOPAMH.
2. I[HosicHeHus k padorte
KoHTposb paboThl 37€KTPOOOOPYIOBAHUS OCYIIECTBIISIETCS ¢ TIOMOIIBIO PA3HOOOPA3HBIX
AIIEKTPOU3MEPUTEIBHBIX pruoOpOB. HaubGonee pacrnpoCcTpaHEHHBIMU
AIIEKTPOU3MEPUTEIILHBIMU TPUOOPAMH SIBIISIFOTCS MPUOOPHI HEMOCPEICTBEHHOTO OTCYETA.
[To BUAY OTCYETHOTO YCTPOMCTBA PA3IMYAIOT aHAJIOTOBBIC (CTPENOYHBIC) U HU(PPOBHIE
U3MEPUTENbHBIE TPUOOPHI.
Ha numeBoit cTOpoHE CTPENOYHBIX MPHUOOPOB H300PaKEHBI YCIOBHBIE 0003HAYCHUS,
OTIpEICTISIONINE KIIacCU(UKAMOHHYI0 Tpynmy mpubopa. OHH TO3BOJSIOT MPABUIBHO
BBIOpATh MPUOOPHI U JAIOT HEKOTOPBIE YKa3aHUs M0 UX IKCILTyaTalllu.
B pemsax mocTosHHOrO TOKa Il M3MEPEHUN TOKOB W HAIPSHKEHWM NPUMEHSIOTCS B
OCHOBHOM TMPHUOOPHI MarHUTOAIEKTPpUUECKOM cucTeMbl. [IpuHIMN JEWCTBUS TaKUX
npuOOpPOB OCHOBAH HAa B3aUMOJCHCTBMU MArHUTHOTO TOJS MOCTOSHHOIO MarHuTa u
U3MEPSAEMOI0 TOKa, MPOTEKAIOIIEro MO KaTylIKe. YTod MOBOPOTAa CTPENIKH o MPSIMO
MPONOPUMOHANIEH u3Mepsiemomy TOKy [: a = K [ 1lIkanbl MarHUTOSJIEKTPUUYECKUX
puOOPOB paBHOMEPHEIE.
B wu3MepuTenbHbIX MEXaHM3Max »3JEKTPOMAarHUTHOM CHUCTEMBI, MNPUMEHSEMBIX JIS
U3MEPEHUN B LEMSIX NEPEMEHHOIO M IMOCTOSHHOIO TOKa, BpAlAIOMIMA MOMEHT
00yCIIOBJIEH EWCTBUEM MAarHUTHOTO IOJISI U3MEPSIEMOTO TOKa B HEMOJBUXKHOM KaTyIIIKe
npubopa Ha TOJABMKHBIN (DEepPOMATHUTHBIN AKOPh. YTOJd MOBOPOTA CTPEIKU o 3/1€Ch
IpONOpLUOHANeH KBaapary Toka: a = K [P. IlodToMy IIKajga >IeKTPOMArHUTHBIX
puOOpPOB OOBIYHO HEPABHOMEpHAs, YTO SBISCTCS HEJOCTATKOM JTHUX MPHUOOPOB.
HavanbHasi yacTh MIKAJIBI HE UCTIOIB3YETCS JIJIsl U3BMEPECHUH.
JIJ1s1 TpaKTUYECKOTO MCIIOJIb30BAHUS U3MEPUTENILHOTO Mprubopa HEOOXOUMO 3HATH €ro
npenen u3MepeHuil (HOMUHAIBLHOE 3HAUYCHUE) U 1IeHY JeseHus (TOCTOSIHHYI0) Mpudopa.
[Ipenen u3mepeHuii - 3T0 HanOOJbIlIEEe 3HAUCHUE DICKTPUUYECKOW BEIMYUHBI, KOTOPOE
MOKET OBITh U3MEPEHO JAHHBIM MPUOOPOM. DTO 3HAYEHHE OOBIYHO YKa3aHO Ha JIUIEBOMN
ctopone mpubopa. OauH W TOT XK€ NpPUOOP MOKET HMMETh HECKOJIBKO IMPEETIOB
u3mepeHuit. LleHoil aeneHuss npubopa Ha3bIBACTCS 3HAUCHHE U3MEPSIEMON BEJIMYMHBI,
COOTBETCTBYIOLIEE  OAHOMY  JE€JE€HUI0  IKanbl  npubopa. llena — neneHus
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npubopaCierkoonpeaeNsiercss Kak OTHOIICHHWE IMIpejaesia HW3MEPeHHH ApoMK YHCITY
nexeauit mkansl N:C = Agom/N.
Ha nuueBoil CTOPOHE CTPENIOYHBIX MPUOOpa yKa3bIBaETCA KJIAacC TOYHOCTH, KOTOPBIMA
OTIpeIeNsieT MPUBEICHHYI0 OTHOCUTENBHYIO MOrPEIIHOCTh Tpubdopa yip.
[IpuBeneHHasi OTHOCUTENbHASI TTOTPEIIHOCTh MPUOOpA - ATO BBIPAKEHHOE B MPOIEHTAX
OTHOLIEHHUE MaKCHUMaJIbHOM TUTSt JTAHHOTO npudopa a0COTIOTHOM
MOTPENIHOCTUA AKHOMUHAIILHOMY 3HaU€HHIO TIpruOopa (Tipeeiny usMepeHuiil) Anom. ympp =
1004A /Auom %
3Has KJIacCc TOYHOCTH MPHOOpa, MOKHO OMPEICIUTh a0COMIOTHYI04 AN OTHOCUTEIHHYIO
MOTPEIIHOCTH M3MEPEHUST pu3M, a TaKKe JEUCTBUTEIbHOE 3HAYCHUE H3MEPSIEeMO
BEJIMYUHEI A1

AA = yup Anoa/100; Yism = 100 AA/A; Ap=A £ A44.

HerpynHo cnenath BbIBOJ, YTO OTHOCUTENbHASI MOTPEIIHOCTh U3MEPEHUS TeM OOJIblIe,
YeM MEHbBIIE H3MepseMasi BEIWYMHA 10 CPAaBHEHUIO C HOMHUHAIBHBIM 3HAYCHHEM
npudopa. [lorToMy *xenaTenbHO HE TMOJIB30BATHCA NMPHU U3MEPEHHHM HAdadbHOW YaCThIO
IIKaJIbI CTPEJIOYHOTO Mprdopa.

Jlnis obecrieueHus: Majoil METOIMYECKON MOTPEUIHOCTH U3MEPEHUsT HEOOXOAUMO, YTOOBI
COIPOTUBJICHUE aMIepMeTpa ObLJIO 3HAYUTEIbHO MEHbILE CONPOTUBICHUS HArpy3Ku, a
COIIPOTUBJIEHUE BOJIFTMETPA ObLIO 3HAYUTEIHHO OOJIbILIE COMPOTUBIEHUS HUCCIEAYEMOTO
y4yacTka.

[Tpu mpoBeaeHNN U3MEPEHUH B SJEKTPUUECKHUX LEMAX MIHPOKOE MPUMEHEHHE TOTYIHIIN
UG poBbIE MYJIBTUMETPHl - KOMOMHHUPOBAHHBIE ITU(GPOBBIE W3MEPHUTEIbHBIE MPUOOPHI,
MO3BOJISIIOIIUE HU3MEPSATh IMOCTOSHHOE M TIEPEMEHHOE HANpsDKEHUE, TOCTOSHHBIA U
MIEPEMEHHBIN TOK, COMPOTUBIICHHUSI, IPOBEPSITh AUOABI U TPAH3UCTOPHI. [l mpoBeAeHUs
KOHKPETHOTO M3MEPEHMs] HEOOXOIMMO YCTaHOBHUTH IMEPEKIIOYATENIeM MPEANonaracMbli
npenesn U3MEpEeHUN H3MepsSeMOil BEIMUYMHBI (TOK, HAIPSDKEHUE, COMPOTUBIICHHUE) C
yu4eToM poja Toka (MOCTOSIHHBIA WM nepeMmeHHblil). I[lpeacraBinenue pesynbraTa
U3MEPEHUsI TMPOUCXOAUT Ha LHUPPOBOM OTCUETHOM YCTPOMCTBE B BHJIE OOBIYHBIX
yOOOHBIX [IJIsl CUMTHIBAHUS NECATUYHBIX uuncen. Hawmbonpliee pacmpocTpaHeHHE B
U POBBIX OTCUETHBIX YCTPONUCTBAX MYJIBTUMETPOB MOIYUMIIH KUAKOKPUCTAIUTMUECKHE,
ra3opaspsiHble ¥ CBETOAUOIHBIC MHAMKATOphl. Ha mepemHeit manenu Ttakoro mpudopa
HaxXOOUTCsl  IepeKirouaTesb (YHKIMH W JMana3oHOB. OJTOT  MEPEKII0YaTellb
UCIIOJNIb3YeTCs KaK NI BbIOOpa (DyHKIUI U JKeIaeMoro mnpezaesia U3MEpeHUui, Tak u AJis
BBIKJIIOUEHUsT npubopa. s mpoasieHus cpoka CiayKObl MCTOUHUKA AIIEKTPONUTAHUS
npubopa nepexiIrouaTesb JoJKeH HaXoauTbes B nonoxeHnn «OFF»Brex ciydasx, korjga
nprOOp HE UCTIOIB3YETCS.
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K OCHOBHBIM TEXHHYECKMM XapaKTEepPUCTHKaM IU(PPOBBIX MPUOOPOB, KOTOpHIE
HEOOXOAMMO YUUTHIBATH MPU BEIOOPE OTHOCSATCS:
-IMana3oH u3MepeHuil (00BIYHO MPUOOP UMEET HECKOJIBKO MO TUANa30HOB);

-paspelaronias CrocoOHOCTh, MO KOTOPOM 4acTo MOHUMAIOT 3HAYEHHE U3MepsieMon
BEJIMUMHBI, TPUXOASILEECs HA €IUHUILY TUCKPETHOCTH, TO €CTh OIMH KBAHT;

-BXOJIHOE COTMPOTHUBJICHHE, XapaKTEpHU3yIollee COOCTBEHHOE NOTpebsieHne MNpuOopoM
SHEPrUM OT UCTOYHHKA U3MEPUTEIBHON HH(POpMAIIHH;

-IIOTPEIIHOCTh U3MEPEHUs, YacTo omnpezenseMas Kak +(% OT CUMTHIBaEMbIX JaHHBIX +
KOJIMYECTBO €IMHUL] MJIQJIIIETO Pa3psia).

MynbsTUMETp YacTo UMeeT OarapeiiHoe nuTanue 9B, moaToMy nepes MCIoNIb30BaHUEM

npubopa He0OXOMMO TPOBEPUTH OaTapEro IIACKTPONUTAHUS IMyTEM BKIIOUCHUS TPUOOPA.
Ecnu Garapest pa3psbkeHa, TO Ha IMCIUIEE BOSHMKHET YCIOBHOE M300pakeHue Oarapem.
Hcnonb3dyeMble B CTEHAE «OJEKTPOTEXHHUKA» MYJIBTUMETPhl MUTAKOTCA oT
BBIIPSIMUTENBHOIO yCTPOMCTBA, BMOHTHUPOBAHHOIO B MOIYJb. Jls MCIIOJIIB30BaHUSA
npuOOpPOB HEOOXOAUMO MOAKIIOUUTH C ThUIBHON CTOPOHBI Ka0ellb MUTAaHUS K UCTOYHUKY
nepeMenHoro HampsbkeHus 220 B. Ilepen mnpoBeaeHueM wusMmepeHuss He0O0XOIUMO
NEPEeKIoYaTeIb MNPEAEIOB YCTAaHOBUTh Ha TpeOyemblid Auamna3zoH u3MepeHuil. [lns
NPENOTBPAILICHHS] MOBPEXACHUS CXEMbl NMPUOOpa BXOAHBIE TOKM M HANpPSIKEHUS HE
JOJDKHBI TPEBBIIIATh YKA3aHHBIX BenuuuH. Ecau npeden uszmepaemozo moka uiau
HANPAJICEHUA 3apaHee HeUu36eCmeH, Ccledyem YCHAaHaA6Iueams nepeKIouamens
npeoenos Ha MaKCuMym u 3amem NepeKIams e20 6HU3 no mepe HeodXo0umMocmu.
MynbsTUMETpBI, HMCHOJB3YEMBIE B JaHHOM CTEHAE, MMEKT PEKHUM aBTOMAaTHYECKOIO
BbIOOpa noaauana3oHa uMmepeHuil. C MoMoIIbl0 KHOMOYHOro mnepekmtouatens «R-H»
MO>KHO YCTaHABJIMBATh NOAIAANIA30H U3MEPEHHS BPYUHYIO.

Jlns u3Mepenust Hanpadsicenus MOAKIIIOUATE ONMH Iyl K pasbemy COM, a npyrou - K
pazseMy «V/Q», yCTaHOBUTE TIEPEKITIOUATE b (YHKITUH B TTOJIOKEHHUE «V» M C TIOMOIIIHIO
KHOIIOYHOTO TEPEKIIIoYaTellss yCTaHOBUTE pexuM uaMepeHus: nocrosiHHoro (DC) wmm
nepeMeHHoro (AC) nampsbkenus. llogcoeanHHMTE KOHIBI IIYHOB K H3MEPSIEMOMY
VUCTOYHUKY HamnpspkeHus. IIpy M3MEpeHMHM IIOCTOSHHOIO HAIPSOKEHUS IOJIIPHOCTh
HanpsDKeHUs Ha Juciuiee OyZleT COOTBETCTBOBATH IMOJIIPHOCTH HANpsKEHUs Ha BTOPOM
aryre.

Jns n3mepenus conpomugnienuti IOAKIIOYUTE OAUH IIyn K pazeeMy «COM», a BTOpou -
K pazbeMy «V/Q», yCTaHOBHUTE NepekiIrodareah (GyHKIUA Ha «Q» W TMOACOSTUHUTE
KOHIIBI IIIYTIOB K U3MEPSIEMOMY CONPOTUBIICHHUIO.

Korna uens pa3zomkHyTa, Ha uHAMKartope Oyner unauuupoBatbes «0.L». Ilepeo
u3MepeHuem COnpOMUGIeHUll 6 cxeme ybeoumech, UmMO cXema 00ecmoyena u
6ce KOHOEHCamopbvl Pa3pAiCeHbl.
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3.1.M3yuennenacnopTHEIXXapaKTEPUCTUKCTPEIIOYHBIXAIEKTPOU3MEPUTENBHBIX PUOOPOB.
JIns 5TOr0 BHUMATENIBHO PAaCCMOTPETH JIMIEBBIE NMAHENIN CTPEJIOYHBIX aMIIEPMETPOB H

Taonuua 1.1.4

XapakTepHCTHKA /IeKTPOH3MEPUTENbHOro pubopa
Haumenosanue npubopa Amnepmerp | BoneT™merp | Bartmerp

Cucrema H3MEPHTEJILHOTO MEXaHH3Ma

[Ipenen n3mepenns

Yucno nenenHi MKamsl
IleHa nenenus
MuHHMaIbHOE 3HAYeHHE H3MEPSEMO BEIHYHHE

Knacc TouHoCTH

JonycTrmas MaKcHUMaTbHast abcomoTHas
NOrpemHocTh
Pon Toka

HOPMEJI]:HOE MNOJOKEHHUE HIKAJIbI
[Ipoune XapakTepHCTHKH

3aroJaHuTh Taom. 1.1.4.

3. IlopsAIOK BBINOJIHEHUS PA0OTHI

3.2. [ToctpouTth rpaduk 3aBUCUMOCTH OTHOCUTEIHHOM MOTPEUTHOCTH U3MEPEHUS
OT U3MEpPSIeMOM BETUUMHBI puzm= f (Auzm) njiga npubopa, yKazaHHOTO MPEIoaaBaTesieM.
CrenaTtp BBIBOJI O BEIMYMHE OTHOCUTEIBHOW MOTPEUIHOCTA M3MEPEHUSI B HAaYaJIbHOU U
KOHEYHOM YaCTH IIKAJIbI, O XapaKTepe U3MEHEHHUS MOTPEITHOCTU B0 IIKAJIBI IpUOopa.
3.3. O3HaKOMHTHCS C TULEBOW MAHEIBIO MYJIBTUMETPA.
3.41IloaroTOBUT  MYJNBTHUMETP IS  U3MEPEHHS  IMOCTOSIHHOTO  HAIpsHKCHUS.
Bxutounth anekTponuTaHue CcTeHAa (aBToMaTMdeckuil Bbikiarodaresnb QF  momyns
MUTAaHUS1) U UCTOYHUK TMOCTOSIHHOTO HampspkeHus. V3MepuTh 3HAYEHUS BBIXOJHBIX
HaNpsDKEHUA MOAYJIS MUTaHUs Ha KiaeMMmax «+5 B», «+12 B» u «12 B»

OTHOCUTENLHOOOIIEH KJIeMMbl. PesynbTaThl u3MepeHuit 3aHectd B T1abm. 1.1.5.

BBIKITFOYMTEUCTOYHUK
MTOCTOSTHHOT'O HaIPSKCHHSL.
Tabmuna 1.1.5
Knemmsr +5B |+12B |-12B |~12B |~220B

Hsmepeno

3.51loArOTOBUTH ~ MYJNBTUMETP  JJISI  U3MEPEHHS  MEPEMEHHOTO  HANpPSKEHUSI.
BxitounTh HCTOYHMK THUTAHUS W MYJBTUMETPOM HU3MEPUTh 3HAYEHUS BBIXOJIHBIX
HaIpsDKEHUN Ha KinemMMax «~12 B» u «~220 By.

PesynbraTel u3mepenuit 3anectu B Tab6n. 1.1.5. BeIKIIOUNTH HMCTOYHUK TpexdazHOTO
HaIPSHKEHUS.
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3.6IloaroroBUTE  MyJABTUMETP  [JI  HW3MEPEHHs]  CONPOTHUBICHUM  PE3UCTOPOB.
M3mepuTp 3HAUYEHUS CONPOTUBIEHUW PE3UCTOPOB, YKA3aHHBIX IIPENOJABATEIIEM.

Pesynbratel 3anectu B Tabm. 1.1.6.
Ta6mnna 1.1.6
Pesucrop R1 R2 R3 R4
HomuHanbHoOe 3Ha4eHne conpoTuBiaeHns, OM 5 10 20 30
H3mepeno, Om

Conep:xanme oTuera
OTuer 1o paboTe TOJKEH COJEPKaTh:
a) HaMMEHOBaHKE pabOTHI U 11eJIb PaOOTHI;
0) TEXHUYECKHE JJaHHbIE U3MEPUTEIIbHBIX MPUOOPOB;
B) Tpa@uK  3aBUCHMOCTH  OTHOCHUTEIBHOW  TOTPEIIHOCTH  H3MEPCHHM
yuzm= f (Auzm)
T) pe3yJbTaThl U3MEPEHUI;
J) BBIBOJIBI TI0 paboTe.

5. KoHTpOJIbHBIE BONIPOCHI
1.KakoB mpuHUMN AeWcTBUS NpUOOPOB MArHUTOIIEKTPUUECKOW M AIEKTPOMArHUTHOM
cucrem?

2. Yto Takoe npeaen usMepeHus?
3. Kak onpenensiercs 1ieHa JaeieHus npudopa?
4. Yrto Takoe abCOJIIOTHASI U OTHOCHUTEIIbHASI IOTPEIIHOCTH U3MEpPEHUA?
5. Uto xapakTepu3yeT KJIacc TOYHOCTHU mpudopa?
6. B xakoii yacTu 1mKaibsl NpudoOpa U3MEPEHUE TOUHEE U TOUYEMY?
7. KakoBbl OCHOBHBIE JJOCTOMHCTBA LU(POBBIX U3MEPUTENBHBIX TPUOOPOB?
Jlabopamopnasa paboma

TEMA: IUHEMHASI DJIEKTPUUYECKASA HHEITb IOCTOSHHOI'O TOKA
1. esab padoTsI
[lomyyeHne HaBBIKOB COOPKM TMPOCTBIX JJEKTPUYECKUX IeNeil, BKIIOYEHUS B
ANEKTPUYECKYIO IIeTh M3MEPUTENbHBIX NpuOOpoB. HayunTbes u3MepsATh TOKH H
HanpspkeHusi, yoenutbess B coOmojgeHnn 3akoHOB Oma u Kupxroda B nuHelHON
AIEKTPUYECKOM 1IEITH.
2. IosicHeHus k padore
DnekTpuyeckas Lenb, COCTOSINAs M3 3JIEMEHTOB, BOJbTAMIIEPHBIE XapaKTEPHUCTUKHU
KOTOPBIX SIBJIAFOTCS MPSAMBIMU JIMHUSIMU, HAa3bIBACTCS JIMHEWHOMN 3JIEKTPUUYECKOH LIETbIO,
a 3JIEMEHTBI, U3 KOTOPBIX COCTOUT LEIb, - TIMHEWHBIMHU JIIEMEHTAMM.
CoenuHeHne B JJEKTPUYECKOM LENH, NPU KOTOPOM YEPE3 BCE AIEMEHTBI IPOTEKAET
OIMH W TOT K€ TOK, HA3bIBAETCS IMOCIEHOBATEIIBHBIM COECIMHEHHEM. ODKBHBAJICHTHOE
CONPOTUBJIEHUE RIIOCIENOBATENBHON LENMM IIOCTOSHHOIO TOKAa PaBHO CYMME
CONPOTUBIICHUM OTIEIBHBIX YYaCTKOB: R= R+ R .
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HanpsbxeHue Ha OTACIBHOM YYacTKE B COOTBETCTBHUH C 3aKOHOM OMa MpOonopiiMOHaILHO
COMPOTHUBIIEHHUIO 3TOTO0 Yyuactka: U; = IR;; U> =IR; .

Hanpsikenue Una BXoJie TOCJIEI0BATENBHOM 1IENMU B COOTBETCTBUU CO BTOPHIM 3aKOHOM
Kupxroda paBHO cymMMe HanpsHKEHUN HA OTIETBHBIX y4acTKaX:

U=U;+U-.

[Ipu mapanienbHOM COEIUHEHUH ABYX WJIM HECKOJIBKHX 3JIEMEHTOB HANPSKECHUE HA HUX
OJIHO U TOXE€, TaK KaK BBIBOJIBI 3THX 3JIEMEHTOB MOJKIIOUYEHBI K OJTHUM U TEM XKE y3JIaM.
Toxku B OTIENBHBIX AJIEMEHTaX onpenensitorces mo 3akony Oma: I; = U/R;; 1> = U/R: .

B cootBercTBuu ¢ nepBbiM 3akoHOM Kupxroda Tok / B Hepa3BETBICHHOW YacTH IEMU
paBEH CyMMe€ TOKOB BCEX MapajuleNIbHbIX BeTBEW: [ = [;+ I,

[IpoBOAMMOCTD MapaICILHOTO COCIMHEHUSI paBHA CYMME IPOBOJAUMOCTEN OTACIBHBIX
y4acTkoB: I/R= 1/R; +1/R: .

3. Tlopsiaok BbINOJIHEHUSI PA0OTHI

3.1. O3HaKOMHTBCS C J1TA0OPATOPHOW YCTAHOBKOM (MOIYJIb
MUTaHUs, MOJAYJIb PE3UCTOPOB, MOIYJIb H3MEPHUTEIBHBIN,
MOYJb MYJITUMETPOB) u cobpaTh JTUHEUHYIO
ANEKTPUUYECKYIO LEMb C TOCIEIOBATEIbHBIM COCIUHEHUEM
PE3UCTOPOB (puc. 1.2.1).
YcraHoBUTH 3a/IaHHbBIC MPENOoIaBaTEIeM 3HAUCHUS
conpotuneHuil pesuctopoB Rl, R2. [IpeacraButh cxemy s
MPOBEPKHU MPETIOIaBATENIO.

3.2. BxiouuTh SJEKTpONUTAaHUE CTEHJA (aBTOMATHUYECKHIA
BbIKIOUatenb QF1 Moaynsa murtaHus W BBIKIOYATeNnb SA2
TOro ke Momayis). M3meputrb TOK B 1IEMH, BEIUYUHY Puc. 1.2.1
HaIpsDKEHUS IUTaHUS U HanpsbKeHus Ha pe3uctopax R1 u R2 A

B CXEME€ C IOCJIEeAOBaTEIbHbBIM coeAuHeHueM pe3uctopoB R1 u R2. Pesynbrarsl
n3MepeHuit 3aHectu B Ta0. 1.2.1. Beikmounts nuTaHue.

3.3. CoOpaTh JWHEWHYIO I CO CMEMIAHHBIM COCIUHECHUEM
pesuctopoB (puc. 1.2.2). YcTaHOBUTH 3aJjaHHBIC 3HAYCHUS
pesuctopoB Rl, R2 u R3. Bxmrouuts nuranue u HU3MEpPHUTH
HalpsDKeHUs] M TOKM HAa BCEX YYacTKax UENH, MOIIHOCTb,
notpedisiemyto 1ieneto. Pesynbrare 3anectu B Tadm. 1.2.1.

3.5. BBIKTIOYNTh HUCTOYHHUK DIIEKTPONUTAHUSA, U
UCIIOJb3YS MYJIBTUMETP B pexumMe U3MEPEHUS
COMPOTHUBJICHUSI M3MEPUTH 3HadeHUsi corpotuBieHuii Rl, R2
u R3. PesynbraTel usmMepenuii 3anectu B Tadi. 1.2.2.

3.6. Hcnone3ys 3akoH OMa, BBIYHCIATH 3HAYCHHS
conporuBnenuii Rl, R2 u R3, 3HaueHus KOTOpHIX 3aHECTH B
tabm. 1.2.2.

3.7. [IpoBepuTh BBIMOJHEHHE OajlaHCa MOITHOCTEH.
Cnenate BBIBOABI O BBINOJIHEHHMM |-r0 W 2-r0 3aKOHOB
Kupxrodha u o npumenHeHun 3akoHa Oma B JIMHEWHOW LEMU
MOCTOSIHHOTO TOKA.

;. =198 -o

=128 Q
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Tabmuna 1.2.1
[TocnenoBatTeIEHOE COEAUHEHHE CmemanHoe coeHHeHHe
ul, | U, |0, R u, o [us, (o [ | B b
B B A A B B B A A A |Br

=

(=]

Tabmaua 1.2.2
Wsmepero omumeTpOM Bruncneno
R1, Om
R2, Om
R3, Oum

4. Copep:xanue oT4eTa

OT4er 1o paboTe NOKEH COAEePKaTh:

a) HaUMEHOBaHUE pabOThI U 1[EIb padOThI;

0) TeXHMYECKUE JaHHbIE H3MEPHUTEIHHBIX PUOOPOB;

B) CXEMBI IKCIIEPUMEHTOB U TaOJIUIIbI MOJYUYECHHBIX SKCIIEPUMEHTATBHBIX TAHHBIX;

T) pe3yJIbTaThl paCYETOB;

1) BBIBOJIBI 11O paboTe.

5. KoHTpoJ/ibHBIE BONIPOCHI

LYUTo Takoe «JIMHEWHBIN 3JIEMEHT) B 3JICKTPUUECKOU LIETN?

2. [IpuBecTy MpuMeEpHI JIMHENHBIX 2JIEMEHTOB JJIEKTPUYECKHUX LIETIEH.

3.Ha ocHOBaHMM Kakoro 3akOHa IO IOKAa3aHUSAM aMIEpPMETpa U BOJBTMETPAMOXKHO
ONPEACIIUTh BEIUYMHY COMPOTUBIICHUS yYACTKA 3JIEKTPUUECKOM IIEMUIIOCTOSHHOTO TOKa?
4.B Kakux eIMHHIAX U3MEPSIOTCS CHIJIA TOKA, HANIPSIKEHUE U COMTPOTUBIICHUE?
SHapucyiite cxembl [ HU3MEPEHUS METOJOM aMIepMeTpa U BOJBTMETpa
OOJIBIINX U MAJIBIX DJIEKTPUUECKUX COTIPOTUBIICHUH.

6,In1 wuccnenyemMbIX SJIEKTPUYECKHX LENEH 3alUIIMTE YpPaBHEHHS 1O 3aKOHaM
Kupxroda.

INPAKTUYECKASAPABOTA

TEMA: PACUET MAT'HUTHOM LIEITA
Lenp pa®OThI: MOJYYNUTh HABBIKM PELICHUA MPSAMOM 3aJlayd pacueTa Hepa3BETBICHHOU
MarHUTHOW 1I€HH; YCTAHOBUTH 3aBUCUMOCTh CHJIbI TOKA B KaTyIIKE, HEOOXOAUMOTO IS
CO3/1aHUA 3aJaHHOW IMOJBbEMHOM CHJIBI JJIEKTPOMArHUTa, OT BEJIWYMHBI BO3LYIIHOTO
3a3o0pa.
Coneprxanue paboThI
MarsauTonpoBo/1 3JIeKTpoMarHuTa (CM puC) BBITIOJIHEH U3 3JIEKTPOTEXHUYECKOUW CTalH,
COCTOUT M3 cepAcuHuKa JuHOuL 1 skops mimHON L2 M ABYX BO3QYLIHBIX3a30pOBLO] u
Lo?2. JInvHbl y4aCTKOB MarHUTONPOBO/IAa AaHbI IO cpeaHeld MarHuTHOM JinHuu. [llupuna
y4acTKOB MarHutonpoBojaal m a2, tommuuHa b. Yucino BUTKOB OOMOTKH W, TOK B
oomotrke I. MaruutHpli MOTOK B MarHuTHOM nenu @. Curna NPUTSKEHUS SKOPS
(mompemHasi cuna ayekTpomarHuta) E. Ha ocHOBe HMCXOJHBIX JaHHBIX (CM. TaOJIL.)
OMpPEACNIUTh MoK 1 B KaTylke, HEOOXOAUMBIN JJIsl CO37aHus 3aJJaHHON MTOABEMHOMN CUJIBI
AIEKTPOMArHuTa.
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Bapuaﬂ'r!,i Ly eM Lo, cM g, cM | ap cM | Boom | L = Lo MM | w | FH
1,11.21 | 186 | &0 ISR T T
212,22 | 200 | 70 o 4 1S IE T 2800
3,13.23 | 220 | 70 5 5.5 g1 2 220 3000

| 4,14,24 | 240 | 80 5 4 iR 230 3200
S, 15,25 | 260 | 80 6 S LN i1 1% 240 3500
6, 16,26 | 280 | 80 5 WiEEE 2T TR DO
7,17.27 1 200 | 60 SEoti. 8.1 8 ] ) 260 3800
81828 | 160 50 §i 1 811 8 15 270 3500
9,19,29 | 140 50 PR (8 621 - HER R 4000 |
10,20,30 | 150 | 50 6 et 7 1 240 | 3600 |

|9 120 { 4.1 3 4.3 1 1.240 | 3000

[Topsiiok BbIMOTHEHUS paOOTHI

1. Pa30uTh MarHuTHYIO L€Nb HA YYACTKH, KAXKAbIM U3 KOTOPBIX JOJDKEH UMETH IO
BCE JUTUHE OJINHAKOBOE CEUYeHUe
Y OIMHAKOBBI MaTepuai. PaccunTaTe JIMHY U CEUEHUE YYACTKOB MATHUTHOM LIETIH.

2. Tlonp3ysce QopMyliol MNOIABEMHON CHJIBI DJIEKTPOMArHuTa, OIPEIEIUTh
HEO0OXOIUMYIO MarHUTHYIO UHIYKIUI0B,
B CEpJICYHMKE U MAarHUTHBIN MTOTOK B 3aJJaHHON MAarHUTHOW LIETIH.

2.1. MarauTHbIN DOTOK B 3agaHHON MaruuTHou nenu: @ = B1XS1

MarnuTHast uHAYKIUS B sikope: B2 =®/S2

B BO31ylIHOM 3a3ope BO = B1,

3. Hanps>K€eHHOCTh MArHUTHOTO TIOJIS JIJISL BCEX YYaCTKOB LIEJIH.

3.1. B Bo3aymHOM 3a30pe onpenenuts o Gopmyne: HO = BO/u0

3.2. ]l sKOps ¥ CeplIeYHHKA HANPSHKEHHOCTh HAWTH IO KPUBOM HAMAarHUYMBaHMS

AJIEKTPOTEXHUYECKOU cTaau (cm.
PUIIOKEHHE )

4. Tlonp3ysich 3aKOHOM MOJHOIO TOKa OIpPEAEIUTh HAaMarHWYMBAIOLIYI0 CHUILY
KaTYIIKH.

[To HamarHuymBaroIIe cuiie AJs 3aJaHHOTO YKCIIa BUTKOB KATYIIKH ONPENEITUTh
CUILy TOKa B KaTyIIKe,

HEOOXOIMMYIO JIUIS CO3aHUs 3aIaHHOM TOIbEMHOM CHIIBI AJICKTPOMAarHuTa.
OTIOJIHUTENIbHOE 3a aHue. OmnpenenuTh TOK B KaTyIIKe, HEOOXOJUMBIM s
YAEPHKAHUS SIKOPA B MPUTSIHYTOM
COCTOSIHUM C TOU )K€ CuIou, T.e. mpu Lol = Lo2 = O, caenath BBIBO/I.
BreiBoa. IloscHUTE, UTO TakO€ HAaMarHMYMBAIOIIas CUja, OT Yero OHa 3aBUCHT.
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Ilpaxmuueckan paboma
TEMA: HEPASBETBJIEHHAS DJIEKTPUYECKAS L EIIb
INEPEMEHHOI'O TOKA

1. Hean padorsl
[IpuoOpeTenne HaBBIKOB COOPKH MPOCTHIX IEKTPUUECKUX LIETICH, U3MEPEHUE
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HaHp}I}KGHI/Iﬁ Ha OTACIBHBIX YYaCTKaX [OCIIH, HN3YUYCHHUC CBOMCTB HCHGﬁ IIpu
IMOCJICAOBATCIIBHOM COCANMHCHUN dKTUBHBIX U PCAKTHBHBIX 9JICMCHTOB, 3HAKOMCTBO C
SABJICHHUCM PC30HAHCA HaHpH)KGHHﬁ, IMOCTPOCHHUC BCKTOPHBIX JUArpaMM.

2. llosicHeHus K padorte

OnekTpuyeckass  LelNb  CHHYCOMJAIbHOIO  IIEPEMEHHOIO0  TOKa  C
IIOCJIEIOBATENbHBIM COCIMHEHUEM pE3UCTOpPAa C AaKTUBHBIM CONPOTUBICHUEM R,
peaIbHOM KaTyIIKd MHIYKTUBHOCTU C TIOJIHBIM CONpPOTUBIEHUEM Zkx (RkXk) u
KOHJEHCATOpa C €MKOCTHbIM conpoTuBieHueM Xc(puc. 1.4.1) omnwuceiBaeTcs
yYpaBHEHHEM, 3allUCaHHbIM 110 BTOpoMy 3akoHy Kupxroda st MIHOBEHHBIX
3HAYECHHUI HAINPSDKEHUN HA ITUX AJIEMEHTaX:

g + ugx + uc = uft)

WIM B TEOMETpHUEcKorW (opme aisi BEKTOPOB JCHCTBYIONIMX 3HAYCHUHM ATHX
HaIpSKCHUN

UR + Uj( + U(' = U

IlocnenHee COOTHOLIEHHE TOBOPUT O TOM, YTO BEKTOp JEHCTBYIOLIETO
3HAYCHHUs] HAIPSKEHUS], IPUIIOKEHHOIO K TaKOM LIENH, PaBEH F€OMETPUUYECKON CyMMe
BEKTOPOB HAIPsLKEHUI Ha OTAENbHBIX €€ yyacTkax (puc. 1.4.2).

Puc.1.4.1
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W3 ananu3a BEKTOPHOM AUArpaMMBbI JIJIs TaKOM 1SN CISAYET, YTO BeTUYHNHA
BXOJHOTO HaIPsHKCHHS
U=V UptUpe)* + (Uix=Ug)* = IR+IRY)’ + (IX,—IXc)’ =IVR +Ry)” + (X -Xo)’,
rane URK, ULK- COOTBETCTBEHHO AaKTHWBHAsg M PEAKTHBHAS COCTABJISIIOIINE
HalpsDKEHUS Ha KaTymike, Rk, X; - aKTUBHOE M PEAKTUBHOE WHIYKTHBHOC
CONIPOTHBJICHUE KATYIIKH UHIYKTUBHOCTH.
CrnenmoBarenbHO, JCHCTBYIOIIEE 3HAUCHHWE TOKAa B ATOW IIENMM HAa OCHOBAHUU
3akoHa OMa MOKHO OIPENEINTh KaK
I=U/Z=U/VR+Ry)’ + (X, — X2\,

20¢e Z= YR +Ry)’ + (X, — Xo)’ =R +Ry)’ + (al — 1/aC)*

IEeMd C TIOCIEOBATCIIBHBIM  COCAMHCHHEM  pPE3UCTOpa, pPEaTbHON  KaTyIIKH
WHIYKTUBHOCTH W KOHJIEHCATOpPa, KOTOPOE JIETKO OMPEACISIeTCS W3 MHOTOYTOJIbHHKA
conpotuBieHui (puc. 1.4.3).

VYron casura (a3 MeXay BXOJHBIM CHHYCOMJAJIbHBIM HampsbkeHuem Un
NOTPEOISIEMBIM TaKOM 1IETHI0 TOKOM / ONIPEACIISIETCS U3 TPEYTOJIbHUKA COMPOTUBIICHUM

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

Ecmn wl>1/wCu yronp>Q0, Bcs 1emb BemeT ce0sS Kak IelMb C aKTUBHBIM
COTIPOTUBJICHUEM W HJCATHHOW WHIYKTUBHOCTBIO. ['OBOPSIT, UTO B 3TOM CIlIydae IICIb
HOCHUT aKTUBHO-UHAYKTHUBHBIN XapakTep.

Ecmm wl< 1/wCu yrom ¢ < 0, Bca menb BeAeT ce0s Kak IeMb ¢ aKTHBHBIM
COTIPOTUBJICHUEM M €MKOCTBIO. [ 'OBOpST, YTO B 3TOM CiIy4ac IIeMb HOCUT aKTHBHO-
€MKOCTHOW XapaKTep.

Ecnm B ienm peakTuBHOE COMPOTUBIEHUS paBHBI (wL = I/wC), To yrom ¢ = 0.
[Ipu 5TOM peakTHUBHAS COCTABJISIONIAS HAMPSHKEHUS] HA UHAYKTUBHOCTH M HAIPSIKEHUE
Ha KOHJIGHCATOpE IMOJHOCThIO celsi kommeHcupyroT. Llemb Bemer cebs, kak Oyato
pPEaKTUBHBIC COINPOTHUBJICHUS B HEW OTCYTCTBYIOT M TOK JOCTHTaeT HauWOOJIbIIEro
3HAYEHMsI, IIOCKOJbKY TOK OTIPAaHUYUBAETCA TOJIBKO OSKBUBAJIECHTHBIM AaKTHUBHBIM
COTIPOTUBJICHUEM IIETTH

R> = R+RK

DTO 03HAYAET, YTO B IIEMH UMEET MECTO PE30HAHC,
HAa3bIBAEMBIM B IAHHOM CIIy4ae pe30Hancom Hanpsaxcenuy. Pe30HaHC HaAPSHKEHUN
MO>KHO TTOJIYIHUTh JINOO M3MEHEHUEM YacTOTHl MCTOYHWKA TMUTAHUA, JHOO TOI00pOM
sHaveHns BenmuauHBIC= 1/w¢’L, rie  wyp = N1/LC- pe30HaHCHAs 4acTOTA IEIIH.

3. Ilopsiaox BbINOJHEHUS O—J

padoThI : A

3.1. O3HaKOMHTBCS c ! [
7a00paTOpHON  YCTAHOBKOH  (MOMIYJIb ,’ @
[IUTAHHUS, MOAY/Ib PE3UCTOPOB, MOIYIb ~12 B ] |
PEaKTUBHBIX AJIEMEHTOB, MOJIYJb [ {
MYyJIBTUMETPOB, MOAYJIb aMIIEPMETPOB . :' Ly :'
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NEPEMEHHOr0 TOKa, BATTMETP).
3.2. CoOparb »nekTpuueckyto 1enb (puc. 1.4.4), ycTaHOBUB 3aJaHHbIC

npernojgaBaresieM 3HAQUCHUW CONPOTHBJICHUS PE3UCTOpAa U EMKOCTHU
KoHJieHcaTopa. [loakmrounuTs coOpaHHyIO IeNb K UCTOYHUKY nuTaHus ~12 B (Moaynb
MUTaHUA).
3.3. IlogcoenuHNUTH
napaieIbHO KOHJICHCATOpy
JIOMOJIHUTEIbHBIN

MPOBOJHUK (MCKITFOUUBITUM
KOHJIeHCaTOp U3 1enu). [lpeabsaBuTh
CXEMY JIJIS POBEPKU MPENOAABATEIIO.

3.4. BKJIIOUMTh NUTAaHUE CTEHJA W IIPOU3BECTHM H3MEPEHMsI YKa3aHHBIX B
Ta0JIMIIE BEJIMYMH B LIETIH C TIOCIIEIOBATENbHBIM COEIMHEHUEM pe3ucTopa R n kaTymku
Zk.

[lepen wu3MepeHHEM HAIpPSHKEHUS TMEPEBECTH MYJIBTUMETP B PEKUM H3MEPEHUS
NEPEeMEHHOTO HampshkeHus. Pe3ynpTaTel n3Mepenuii 3anecty B Tabm. 1.4.1.

Ta6muma 1.4.1
Cxema U,B IA Ur,B Uk, B Uc,B P, BT

ZR | | | | [
R Xe | | 1 =

R, ZK, Xci
R, ZK, X
R, ZK, Xc3

3.5. BBIKIIOYHTH AJIEKTPONUTAHHUE, TOJICOECAVHUTH MAapaJUICIbHO KAaTyLIKe
JIOTIOJIHUTEIbHBIA IPOBOJAHUK (MCKIIIOUMB 3TUM KaTylKy u3 uemnu). [IpeapsaBurs cxemy
JUISl IPOBEPKH MIPENOIABATEIO.

3.6. BKIIOYMTH HCTOYHHK 3JIEKTPONUTAHUS U POU3BECTH U3MEPEHUS YKA3aHHBIX
B Ta0iMlle BEJWYMH JJIs LENU C IOCJIENOBAaTeIbHBIM COEIUHEHHEM pe3uctopa R u
KoHJieHcaTopa Xc. Pesynmbrarel u3MepeHuil 3aHectTd B Taba. 1.4.1. BBIKIIOYUTH
AIIEKTPONUTAHNE, YOPaTh AOMOIHUTENBHBIN MPOBOIHUK.

377. B memnm ¢ mnocinenoBaTENbHBIM COENMHEHWEM PE3UCTOPA, KATYIKU H
KOHJICHCATOpA U3MEHSISI BEJIMYMHY €MKOCTH KOHJIEHCATOPA C MOMOLIBIO MEPEKITIOYATEII
SA1 Momynsi peakTUBHBIX 3JIE€MEHTOB, TOOUTHCS HAMOOJBIIErO MOKA3aHUSI aMIIEpMETpa,
T.e. O0ECIEeYUTh COCTOSIHHE LIENMU OJM3KOEe K PE30HAHCY HampshDKeHuid. Pe3ynbrarhbl
u3MepeHuii 3anectu B Tad. 1.4.1.

3.8. YMeHblmas u yBenuuMBass BEIMYMHY €MKOCTH KOHJEHcaTopa (OT
PE30HAHCHOT'O 3HAYEHUsI) IPOBECTU M3MEPEHUS YKa3aHHBIX B TaOJIHUIIE BEIMYUH JUIS IBYX
cocTosiHuM 1enu. Pe3ynbrarel u3mepenuit 3anectu B 1ad. 1.4.1.

3.9. Jlns uenu ¢ nocneaoBaTeNIbHbIM COEIMHEHHEM TpeX 31eMeHToB (R, ZK, C)

10 pe3yJbTaTaM U3MEPEHUN ONPEIEIUTh OJHYI0 MOITHOCTD LIETIH SU OTIEIbHBIX
y4acTkoB SR, Sk,ScPe3ynbrarsl 3anectu B 1a0m. 1.4.2.
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Tabmuna 1.4.2

S, SR, |Sk, |[Se, |PR, [Px, |Pc, |Qk, |Qc, R, |X, |Z,
BA |BA |BA [BA |Br |Br |Br |BAp |BAp |om |Om |Om

3.10. VYuuTeiBag 3HAaYCHHS  IAPAMETPOB  KATyIIKH, IIOJy4YEHHBIE B
MPEAIIEeCTBYIONMEH J1abopaTopHOU paldoTe, OMNpeNeInuTh AaKTUBHBIE W PEaKTHUBHBIC
MOIITHOCTH OTHAEJIbHBIX YYAaCTKOB, a TakKXe TIIOJIHOE, AaKTUBHOE U PEaKTUBHOE
COMPOTHUBJICHUE BCel 1enu i onbITaR, Zk, Xc,. Pesynbrarel 3anectu B Tabu. 1.4.2.

3.11. TlpoBepuTh 6aslaHC aKTUBHBIX MOIIHOCTEH B LICTIH.

3.12. Tlo pe3ynbraram u3MepeHui NoCTpouTh s 1enu R, Zx, Xco( Tadn. 1.4.1.) B
MaciTabe BEeKTOPHYIO TUarpaMmmy.

3.13. Cpnenate BBIBOA O mnOpuMmeHeHun 2-ro 3akoHa Kupxroda B 1emsax
NEPEMEHHOr0 TOKA.

4. Conpep:xaHnue oTyera

OTuet no paboTe TOMKEH COACPKATh:

a) HANMEHOBaHWE Pa0OTHI U 11E€JIh PabOTHI;

0) cxemy ucciaeayeMoun Lenu;

B) TaOJUIIBI C Pe3yIbTATAMH OTIBITOB M BHIYMCIICHUM;
) pacyeTHbIE COOTHOLICHMUS;

1) BEKTOPHBIE THarPaMMBbI;

€) BBIBOJIBI 10 padoTe.

5. KoHTpoJsbHBIE BOIIPOCHI

1. YUto Takoe AdKTHBHAsA, pCaKTUBHAA U I10JIHAA MOIIMHOCTH B I CIIN IICPCMCHHOI'O

TOKa?
2. Kakas B3auMOCBsI3b MEX Y MOJHOM, aKTUBHOW M p€aKTUBHOW MOIITHOCTAMU?

3. Uto Takoe «k03¢p(HULHUEHT MOLUTHOCTU»?

4. Kak BBIYMCIWTH IIOJHOE CONPOTUBJICHUE KATYIIKH, €CIM W3BECTHBI €€
aKTHBHOE CONPOTUBIIEHUE, UHAYKTUBHOCTb M YAaCTOTA CETH?

5. Kak BBIUHMCIUTH MOJHOE CONPOTUBIEHUE LENU C IMOCIEHOBATEIbHBIM
COEIMHEHUEM PE3UCTOPA, PEAbHOM KaTyIIKH U KOHAEeHcaTopa?

6. OT 4ero 3aBUCHUT yroJ caBUra (pa3 Mexy HalpsDKEHUEM U TOKOM Ha y4acTKe
AIIEKTPUYECKON LIETIH EPEMEHHOI0 TOKa?

7. UTo TaKkoe «TPEYroJIbHUK CONPOTUBIICHUIN?

8. UeMy paBHBI p€aKTUBHOE CONPOTHUBIICHUE LIEMU U PEAKTHUBHAS MOILHOCTb LIETIH

IIpU pe30HaHce?

Ilpakmuueckan paboma
TEMA: PASBETBJIEHHAS LHEIIb IEPEMEHHOTI'O TOKA

1. Lean padoTbl
O3HAaKOMUTBCSI C OCOOCHHOCTSIMU MapaJICIbBHOTO COSAMHEHUS! aKTUBHBIX U PEaKTUBHBIX
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JJIEMEHTOB B LIENU IEPEMEHHOIO TOKA, SBICHUEM PE30HAHCA TOKOB, IOBBIIICHUEM
K02((pUIEHTa MOIIHOCTH, MpUMeHEeHHeM 1-ro 3akoHa Kupxroda B 1emnsx nepeMeHHOro
TOKA.

2. llosicHeHus K padore

IIpy  mapauienbHOM — COCAMHCHMM — dJleMeHTroB I

MOJy4aloT pa3BeTBiIeHHYIO 1enb (puc. 1.5.1). Ilpu

napasuieJIbHOM Ik ] I leT
COCIMHEHUH DJJIEMEHTOB TOKH B OTAEJIBHBIX BETBSIX, |

3aBUCSAT TOJIBKO OT HAIPSKEHUs UCTOYHHUKA ITUTAHUSA U J R TC

IIOJIHOT'O COIIPOTUBIICHUS KaxXaou BeTBU. lIpu sTOM
TOK B BETBU C PE3UCTOPOM [rcoBmajgaeT mo (ase c
HaIIpSHKEHUEM MCTOYHMKA, TOK B BETBU C KATYIIKOW /K
OTCTaeT no (aze OT HAIPSHKEHUS] UCTOYHMKA MUTAHUS
Ha yTOJ ¢, 3aBUCAIIMNA OT aKTMBHOTO M PEAKTHUBHOIO
CONIPOTHBJIEHUS PEATBHOM KATYIIKW MHIYKTUBHOCTH. TOK B BETBU C KOHIEHCATOPOM [c
omnepekaeT HanpsbKeHHe HMCTOYHHMKA nuTaHus Ha 90° (puc. 1.5.2). B cooTBercTBUU C
nepBbIM 3aKoHOM Kupxroda oOmwmii Tok /, moTpeOisieMblil Takoi Ienbl0 OT UCTOYHUKA
IIATAHUS, OTIPEIEISAECTCS TEOMETPUIECKON CYMMOM TOKOB OTAEIBHBIX BETBEHU:

I=Ir + Ik +Ic

I'eomeTpryeckoe MOCTPOCHUE ISl ONPEACIICHUS BEJIMYUHBI
u ¢da3pl 00IIero Toka MHpelacTaBieHO Ha puc. 1.5.2, rae
0003Hau€HO

IK4, I4 - aKTUBHBIE COCTaBJIAIOLIME TOKAa B BETBU C I I
KaTyIIKOW U OOIIEro TOKa; >
IKP, [P - peakTUBHBIE COCTABJIAIOIIME TOKA B BETBU C | |
KaTyIIKOX U OOIIETO TOKA.

[To akTUBHOW COCTaBJISIIONIEM TOKAa MOHUMAKOT YCIOBHYIO
COCTaBISIIOIIYI0 3TOTO TOKa, coBmamaromryro mo ¢aze ¢ | I
INPUIOKEHHBIM K JTOMY Y4YacTKy HamnpspkeHueM. llon P [
PEaKTUBHOM COCTaBIAIOMIEH TOKa - COCTABIISIOINIYIO, KA
pacnosiokeHHyr 1moa 90° K npuIoKEHHOMY HAINPSKEHUIO.
Cnegyer TIIOMHUTB, 4YTO aKMUBHAA U  PEaKMUEHAs. Ikp
cocmaendiowue moka — 3MO YCIO6HblEe GeNUYUHb], HE
uMerone (U3NYECKOro CMbICIa B IOCIEI0BATENbHOM
CXeMe 3aMEeLIEHHUs.

W3 BEeKTOpHOM AMarpaMmsl CJI€IYET, 4YTO BEJIMYMHA OOILEro TOKa
I=NLAH+T?

JlaHHas BEKTOpHas IuUarpaMMa IIOCTPOCHA B MPEAINOI0XKEHUU, YTO EMKOCTHOM TOK
Icokazancss MeEHblIe PEaKTUBHOM HWHIYKTHMBHOM COCTaBISIIOIICH TOKa B KaTylike Ixp.
[ToaToMy o0mmii TOK OoTcTaeT Mo ¢aze OT HampspKeHHs. Takas Ienmb HOCHUT aKTHBHO-
WHAYKTUBHBIN Xapaktep. Ecmu Obl eMKOCTHOM TOK Ic Obl1 OOMbIIEe pPEeaKTUBHOMN
WHIYKTUBHOM COCTaBIISIONIEH TOKA B KaTyIIKe /xp, TO TOK, TOTPEOISIEMBI LIETBIO U3 CETH
orepexxan mo (aze MpUIOKEHHOE HAMPSHKEHHE M IeNbh HOocuiaa Obl aKTHBHO-EMKOCTHOM
Xapaxrep.

Puc. 1.5.1

A 4
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[Ipp paBeHCTBE pEAKTUBHOM HHIYKTHBHOW COCTaBIBIIOIIEM TOKAa B  KaTyIlIKe
IkPMEMKOCTHOTO TOKa [c BEKTOp OOIIero TOKa CoBHagaeT Mo ¢a3e C BEKTOPOM
NPWIOKEHHOTO HANpPsLKEHHs, a €ro BEJIMYHMHA OIpPEAeNsieTcs TOJbKO aKTHUBHBIMH
COCTABJISIIOIIMMHU TOKOB /4= IR + [RA. Ilpm 3TOM B
LENU HACTYNAET SIBJICHHE PE30HAHCA TOKOB, TaK KaK 0__%,\/ @__
LElb, COJepKalllasg PEaKTUBHBIE AIIEMEHTBI, BEIET

cedssi Kak  Lenb € YHCTO  AKTUBHBIM
conportusieHueM. IIpu pe3oHaHce TOKOB TOKH B o
BETBSIX C PEAaKTUBHBIMH DJJIEMEHTAMH MOTYT
3HAYMTENBHO MPEBBINIATh TOK, NMOTpebnsemsli ot ~ 28 P
VCTOYHHKA [TUTAHUS. % ‘ R C
3. IlopsAIOK BBINOJHEHHUS PA0OTHI T
3.1 O3HakOMHUTBCS  C  JIADOpaTOpPHOU L
YCTaHOBKOM (MOTyJb MIATAHUS, MOAYJIb o— 5 :
PE3UCTOPOB, MOJyJIb PEAKTUBHBIX 3IJIEMEHTOB,

MO/1yJIb AMIIEPMETPOB IIEPEMEHHOI0 TOKA, HACTOJIbHBII BATTMETP).

ke fe e

3.2. Cobpartb AJIEKTPUYECKYIO LETb c
napajieIbHbIM COCIMHEHUEM pE3UCTOpPA, KATYUIKH, YCTAHOBHB IPU 3TOM 3aJaHHbIC
MPENOJAABATEIEM 3HAYEHUSI CONPOTUBIICHUSI PE3UCTOpa. BKIlIOUEeHME OTAEIbHBIX BETBEU
OCYIIECTBJIATh C MOMOIIBIO COOTBETCTBYIOIIMX MPOBOJHHUKOB. CXEMy MNPEIBbSBUTH IS
MIPOBEPKH

MpenoaaBaTelto.
Tabauma

Cxema |(U,B |[LA |Ig;,A |Ic,A |Ixk, A |P,Bt |S,BA|Q, cosQ | @
Bap

R, Zk,

R, Zk

Cl

R, Zk

C2

(pe3ona

HC)

R, Zk

C3

3.5. BxutouuB anekrponuranue (aBromat QF mMojtyiist muTaHus) UCCIenoBaTh IElb.
JUIst 5TOrO M3MEPUTH HAIPSKEHUE HAa BXOJE LENM, aKTUBHYK) MOIIHOCTH LIENH, TOKH B
BETBSIX U TOK, MOTPEOISEMBIN OT UICTOYHUKA MTUTaHUs. Pe3ynbTaThl H3MEpeHUil 3aHECTH B
tabnuiy. MccinenoBarh BIMSHUE €MKOCTH, BKJIFOUEHHOW MapajiebHO HWHAYKTHBHOM
KaTyllKe, Ha BEJMYHHY MOTPeOIsIeMOro OT HUCTOYHMKA NHUTaHuA Toka. s 3TOro
HNOAKJIIOYUTh IMApaUIEIbHO KaTymike KoHjeHcarop C. VYCTaHOBUTH Takoe 3HAYCHUE
€MKOCTH, MpPU KOTOPOM OT HCTOYHHMKA MOTPEOISIETCS] MHUHHMAJIbHBIA TOK (pE30HAHC
TOKOB). MI3MepuTh Mpu 3TOM TOKH B BETBAX M TOK, OTpeOIsieMblil U3 ceTu. Pe3ynpTaTsl
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3aHecTd B Tabmuily. M3MEHHWTHh 3HaueHHWE EMKOCTH KOHJACHCATOpa U W3MEPHUTh TOKH,
HaNpsOKEHUE W aKTUBHYIO MOIIMHOCTh. Pesymbrarhl 3anectu B Tabmuiry. 1o ombITHBIM
JAHHBIM MOCTPOUTH B MacIITade BEKTOPHYIO AUarpaMmy AJid 1-ro ombITa.

3.6. Coenathb BEIBOBI

- o mpumeHeHuu 1 -ro 3akona Kupxroda B riensix nepeMeHHOro ToKa.

- O BJIMSIHUM MapajuiesIbHO BKIIFOUEHHBIX MOTPEOUTENICH ApyT Ha Ipyra,

- O BJIMJAHHMH CMKOCTH KOHACHCATOpa Ha BCIWMYMHY TOKAa, HOTpG6JI§ICMOF O Hu3
CCTH.

4. CogepxkaHue oT4eTA

a) HAMMEHOBaHue PabOTHI U 11eTb PaOOTHI;

0) cxeMy SKCIIEpUMEHTA U TaOJIMIly TTOJTYUYCHHBIX PE3YJIbTaTOB;

B)BEKTOpHAs JUarpamma;

T')BBIBO/IBI 1O padoTe.

5. KoHTpoOJIbHBIE BONIPOCHI

1.Kak npu mnapamienbHOM BKJIIOYEHUM NOTPEOUTENEH ONpeNeauTh BEJIMYMHY TOKa,
nOTPeOISIEMOTO U3 CeTU?

2.C KaKkoi LIeJbI0 NOBBIIIAKT KO3(PPHUIIMEHT MOIIIHOCTH LIeTIN?

3.Kak MoxHO onpenenuTs Ko3PpUIUEHT MOIIIHOCTH LIeTn?

4.Kak u3MeHATCS BEIMYMHA TOKA, NOTPEOIIEMOro U3 CETH, U aKTUBHAsA MOIIHOCTD LIETIH,
€CJIM apaJuIeIbHO aKTUBHO-MHAYKTUBHOMY MTOTPEOUTENIO BKIIFOUNTH KOHAEHCATOP?
5.IloueMy yMmeHbIIAETCs TOK, MOTPEOISIEMBIN U3 CETH, NP MOAKIOYEHUN MapajIeIbHO
WHJIYKTUBHOM KaTyIIKe KOHJeHcaTopa?

6.Kak npumensercs 1-ii 3akon Kupxroda B 1ensx nepeMeHHoro Toxka?

7.4T0 Takoe «pEe30HAHC TOKOB»?

Jlabopamopnas paboma
TEMA: HCCJIIEAOBAHUME HEIIU TPEX®A3HOI'O TOKA IIPA
COEJMHEHUU 3BE3J101N»
1. Heab padoTsl
O3HaKOMHTHCS ¢ Tpex(da3HbBIMU CHUCTEMaMHU, U3MepeHueM (a3HbIX U JIUHEHHBIX TOKOB U
HanpspkeHuil. [IpoBepuTh OCHOBHBIE COOTHOIIEHUS MEXAY TOKAaMH M HaIPsHKCHHSIMU
CHUMMETPUYHOTO MU HECHUMMETPUYHOro TpexdazHoro mnoTpedutens. BuICHUTH poJb
HEUTpaJBLHOI'O TIPOBOJIA B YETHIPEXIPOBOIHON Tpexda3Hoi cucteMme. Hayuuthcst cTpouTh
BEKTOPHBIC THarpaMMbl HAIPSOKCHUH U TOKOB.
2. IHosicnenusi k padorte
Tpexdasznas cucrtemMa MEPEMEHHOTO TOKa MMEET Psi MPEUMYIIECTB MO CPaBHEHHUIO C
MTOCTOSTHHBIM TOKOM ¥ OJHO(a3HBIM IIEPEMEHHBIM TOKOM U ITOATOMY TOJyYHJIa IHAPOKOE
npuMeHeHue. Yaie BCEero JJICKTpUYECKas SHEpPrus BbIpaOaThIBaeTCs, TMEpPEIacTCs H
pacmpenenseTcs MeEXIy MoTpeOuTensmMu TpexdasHeiMu cucteMamu. [lomassomniee
OOJILIITMHCTBO JJICKTPOJBHUTATENICH SBISCTCS JBHUraTelIIMH TpeX(ha3HOTo IMepeMEHHOTO
TOKA.
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Yrobbl B TpexdazHON cucTeME MOXKHO OBLIO OJHOBPEMEHHO IOJIb30BATHCA JABYMS
pa3IMYHBIMKU HarnpspkeHussMA (Hanpumep, 380B - miig nuTaHus 3Ja€KTpoABUTaTeNied U
220B - gis muTaHUS DJIEKTPUYECKUX JaMIl U JPYTHX OJHO(A3HBIX MOTpeOuTesneil)
IPUMEHSIOT YETHIPEXIPOBOAHYIO CHCTEMY JJIEKTpOocHaOxkeHus. YeThIpeXmpoBOIHAsS
JuHUS Tpex(da3HON CHUCTEMBbl MMEET YeThIpe MPOBOJA: TPHU JIMHEHHBIX, MO KOTOPBIM
NPOTEKAOT JIMHEWHbIE TOKU Iy, Ip, Ic W onWH HyJEBOW (HEUTpanbHBIA) MPOBO/,
peJHa3HaYeHHbIN I MOJJepKaHUs OJUHAKOBBIX 3HAUCHUU (Da3HBIX HAIPSHDKEHUH Ha
Bcex Tpex (aszax mnorpedutens. I[lo HymeBoMy mNpoBOLy MOXKET HIPOTEKATh
YPAaBHUTEIBbHBIM TOK [0, Ha3bIBa€Mblil HYJIEBBIM WM HEUTPaJbHBIM TOKOM. Takas
CUCTEMa COEIUHEHUS] 0OMOTOK TpeX(}a3HOro reHeparopa U NpUEMHHUKOB (IOTpeOuTeNnei)
Ha3bIBAETCS «3BE310i» U NTOKa3aHa Ha puc. 1.6.1.

[Ipu coenvHeHnu B 3B€34Y TOK [y, ITPOTEKAEMBIN I, 7
no ¢as3e HUCTOYHMKA IUTAaHUS, PABEH TOKY, L
IpOTEKaeMOMY 0 TUHEHHOMY MPOBOIY (ha3wl A - U
A
OTOT e TOK TmpoTekaeT u 1o ¢aze A
norpedurens. CieaoBareabHO, IPU COCTUHESHUH / &
B 3Be3/1y (pa3HbIil TOK /ppaBEeHIUHEHTHOMY TOKY Us/ MUc 4
L C T L’) ,_;L
_ .B | I o
o~ 11 Ie
o I
Hampsoxenue MEXAYJIUHEHHBIMUIIPOBO/IAM, 7
(
Ha3bIBAEMOE JMHENHBIM HaNpsKEHUEM Puc. 1.6.1.

(manpumep, U,;), OKa3bIBacTCs B V3 pa3 GoJiblie
yeM (azHoe HanpspbkeHue uctounuka nuranus U4, UBWN Uc:
U,= Uop\3

Ecmn tpexdasnas cucrema cuMMeTpuuHas (BCE COMPOTHUBICHUS W MOIIHOCTH (pa3HBIX
noTpebuTeneil OIWHAKOBBI), TO MO BCceM TpeM (a3aM NPOTEKAIOT OJUHAKOBBIC TI0
BEJIMYMHE TOKH, CABUHYThIE 1O (aze oTHocuTenbHO apyr apyra Ha 120°. Tok B
HEUTpaIbHOM MPOBOJIE TIPU 3TOM paBeH HyJI0. HanpsokeHus Ha Beex (a3ax moTpeOuTens
TaK)Ke OTJIMYAIOTCS IPYT OT JIpyra TOJbKO M0 HaYaibHOH (aze Ha 120° (puc. 1.6.2).

. U.
Uepyc.162 Usc Puc. 1.6.3 C Puc.1.6.4

[lpu BrIrOYEHMM B pa3HBIX (a3ax pasdIUYHBIX [0 MOIIMHOCTH TOTpeOuTeNnen
(HecUMMETpHYHasl Harpy3ka), TOKM KaXIouh (a3pl (B KaXIOM JHMHEWHOM IIPOBOJE)
OTIIMYAIOTCS APYr OT Jpyra HE TOJbKO HavalbHOW (a3od, HO W BeauwdyuHOM. [lo
HEUTPAJIbHOMY MPOBOJY IPH 3TOM MPOTEKAET TOK, BEKTOpP KOTOPOrO Ha OCHOBAaHHUH
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nepBoro 3akoHa Kupxroda paBeH reoMeTpruiecKoi CyMMe BEKTOPOB (ha3HBIX TOKOB (PHC.
1.6.3)

I+ Ipt Ic= o

OOpbIB  HEUTpaLHOTO TMpOBOAA (TPEXMPOBOJHASA CHUCTEMa) IMPU HECHUMMETPUUYHOU
Harpy3ke OpUBOAUT K HM3MEHEHHUIO HaNpsDKEHUW Ha
BceX (pazax morpedUuTenell U MOsBICHUIO HANPSYKEHUS
cmemenust HerpamuUy, (puc. 1.6.4). Ilonoxxenue
TOYKH «nN» Ha BEKTOPHOM  JuarpamMme MpH
U3MEPEHHBIX 3HAUCHUAX HamnpsokeHud Ha (dazax
norpeduteneit Uyn, UpU:nMOXKET OBITH OMpeIeIeHO
MeTonoM 3acedek (puc. 1.6.5) wmam paccyuraHo Puc. 1.6.5
aHAJIUTUYECKHU.

3. IlopsaoK BBINOJTHEHHUS PAOOTHI

3.1. O3HaKOMUTBCS € J1aOOpPaTOPHOW YCTAaHOBKOW (MOJYJib TMUTAHUS, MOJIYJIb
Tpex(ha3HOTro HAMPSKEHHsI, MOIYb Tpex(dasHoro Tpanchopmaropa, MOAYIb PE3UCTOPOB,
MOJYJIb aMIIEPMETPOB IEPEMEHHOTO TOKA, MOAYJb MYJIbLTUMETPOB).

3.2. YcraHOBUTh Ha MOAyJe Tpex(azHOTro HAMPSHKEHUS YacTOTy MUTAIOLIErO
Hanpspbkeruss 50 T'nm (mepexmouatens SA2). BxmouuTh MoOAydb TUTAHUS CTEHJA
(BeikirOYaTenb QF1), Moaynb Tpex(da3Horo HarpsikeHus (BhIKI04YaTeNb SA/ u TymOiep
SA3) u wmonynb TpexdaszHoro TtpaHchopmartopa (Beikimouarens QFI1). Usmepursb
CTPEJIOYHBIM BOJIBTMETPOM JIMHEHHbIE U (ha3Hble HANPSHKEHHs TpeX(PazHOTO UCTOYHUKA
nutanus (TpexdazHoro TpaHchopmaropa) Ha XOJIOCTOM XOy. Pe3ynbTarsl W3MEpeHHit
3a”HecTd B Tabn. 1.6.1. Beikmounts mMoaynb TpexdazHoro HampsbkeHus (kHomka SBI,
BeIKITFOUaTe SA1 u SA2).

Tabauna 1.6.1

JInaerHbple HanpsHKeHus: | DasHble HANDSIKEHUS BeruucieHo
UAR B IURc B [UcaB [UUAB U= B U~ B UrB [UaB U/ Um

= Uy

v .-

3.3. CoOparp osmekTpuueckyo 1emnb (puc. 1.6.6). B kadecTBe Harpysku
UCTIONB30BaTh PE3UCTOPHI MOIYJS PE3UCTOpoB. B kadecTBe HMCTOYHMKA Tpex(hazHOTO
HAnpsOKEHUS  WCIOJIb30BaTh  MOAYJIh  Tpex(azHOTo
Tpancdopmaropa. oA B oC oN

34. Bxmounth B ¢azax moTpedurens 1o

YKa3aHUI0  TPernojaaBaress OJIMHAKOBBIE
COIPOTHUBJICHUS PE3UCTOPOB (CUMMETPUUYHYIO HArpy3Ky).
W3meputh TOKH, Qa3Hble U JUHEHHBIC HAMPSXKEHUS MPU A) C@ C/D
BKJIIOYCHHOM  HEWUTpaJIbHOM TIpoBojJie. PesynbTaThl
3a”HecTd B Tabxa. 1.6.2. [IpoBepuTh COOTHOIICHUE MEXKIY
JMHEHHBIMH ¥ (Pa3HBIMHU HAMPSHKEHUSIMU TTOTPEOUTEIICH.

3.5. IloBropuTb T€ K€ M3MEPEHUS IIPH R1 R2 R3
OTKJIFOUEHHOM HEWTpaJbHOM IpoBOJe. Pe3ynbraThl

3aHecTH B Ta0x. 1.6.2.
3.6. [lo yxa3aHuWiO mnpenogaBaTeNss W3MEHHTH
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HaArpy3Ky B (azax MoTpeOUTEIs TaK, 9TOOBI B KaXKIOH
¢aze OBLIM BKIIIOYCHBI PA3IMYHbIC COMPOTHUBIICHUS. MI3MEpHUTh TOKH, TMHENHHBIE U (Da3HbIE
HanpsOKEHUST B Kaxkaol (ase moTpeOuTens NpH HaIWMYMKW HEUTPAIbHOTO TMPOBOJA.
Pesynbratel 3anucars B Ta0i. 1.6.2.
Puc. 1.6.6.

3.7. OTKIIOYNATh HEUTPAIBHBIM NPOBOJ W BHOBb M3MEPUTh TOKH M HAIPSIKCHHS.
Pesynbratel 3anucate B Ta0u. 1.6.2.

3.8. Ilo pe3ynpraTaM H3MEpPEHUN BBIYMCIUTH AKTUBHYIO MOLIHOCTh TpexdazHoi
LI JJIs KaXKI0I0 OIBITA.

3.9. Jlns TpeThero omepITa MOCTPOUTH B MacuITade BEKTOPHYI AMAarpaMMmy |
CPaBHUTB C PE3YyJIbTaTOM IKCIIEPUMEHTA, C/IEJIaTh BBIBO/.

3.10. CpaBHUTH BIUSHUE HEUTPAJIBLHOTO MPOBOAA Ha pabOTy Tpex(a3zHOW CUCTEMBbI
P CHMMETPUYHON U HECUMMETPUYHOM Harpy3kKe.
Tabmwnma 1.6.2

Toxk Harpy3ku, A Hanpspkenre Ha morpedurersix, B

dazHple JInnelnnle
1A 15 le lo Ur  |Uc  |UAB [UBC |Uca

Pexum narpy3ku

HenrpanbHbiii ipoBo
BKJTIOYEH, Harpy3Ka
CUMMETPHYHAS

Heitrpaenbii mpoBon
BBIKJTFOUCH, Harpy3Ka
CUMMETPUYHAS
HewrpanbHbiii poBos
BKJIFOUCH, HArpy3Ka
HECUMMETPUYHAs
Heitrpaehb1ii mpoBon
BBIKJTFOUCH, HArpy3Ka
HECUMMETPHUYHAS

4. Conep:kaHue oT4era

Otuer 1o paboTe AOHKEH COACPKATh:

a) HAMMEHOBaHUE PabOTHI U 11eTb PaOOTHI;

0) cxeMy IKCIIEpPUMEHTA C BKJIFOUEHHBIMU U3MEPUTETHLHBIMU MPUOOpaMH;

r) TaOJUIBI C PE3yJIbTaTaMU DKCIIEPUMEHTA;

1) BEKTOPHYIO JUarpaMMy JJis TPETHETO OTbITA;

€) BBIBOJ O POJU HEUTPAILHOIO IMpPOBOJAa B Tpex(azHOW Ienu MpH COEIUHEHUU
OTPEOUTENS IO CXEME 3BE3/a.

5. KoHTpo/ibHBIEC BONIPOCHI

1.Kakoe coennHeHne HA3BIBAETCS 3BE3101?

2.KakoBO  cooTHOIIEHHE  MeXAy  (asHpIM WU JUHEHHBIM  HANpPSIKEHUSIMHU
Tpex(azHOro UCTOUYHHUKA MUTAHUS IIPU COEAMHEHUU €ro 0OMOTOK IO cXxeMe 3Be3/a’?
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3.Kakoe cootHomeHne Mexay (a3sHBIMH W JTUHEHHBIMH TOKAMH IIPH COCIWHCHHH B
3BE30Y"?

4 Kak onpenenuTs BEIWYMHY TOKA B HEUTPAIBHOM MPOBOJE, €CIM HU3BECTHBI TOKHU
noTpeouTens?

5. [Ins 9ero npuMeHs0T HEUTPAJIbHBIA POBOJ?

6.K kakuMm 3axuMaMm cleayeT MOAKIIOYHTh BOJBTMETP, YTOOBI M3MEPHUTh (a3zHOE H
JMHENHOE HanpsKEHUE?

7. Kakas TpexdasHas Harpy3Ka Ha3bIBaeTCsI CAMMETPUYHOMN ?

8.IloueMy mnpu HECUMMMETPUUYHON HArpy3ke OOpBIB HEHUTPaIbHOTO IMPOBOJIA SBISECTCS
aBapUIHBIM PEKUMOM?

Ilpakxmuueckan paboma
Tema: HCIIBITAHUE TEHEPATOPA ITIOCTOSIHHOI'O TOKA

1. Heab padoTsbl

O3HaKOMHUTBCA  C  YCTPOMCTBOM,  IPHUHIUMIIOM  JCHUCTBUSA,  OCHOBHBIMH
XapakTepUCTUKAMM W METOJAMH MCIIBITAHUKA TE€HEPATOPOB ITOCTOSIHHOIO TOKa €
napajuiebHbIM BO30YKICHUEM.

2. IlosicHeHus Kk padorte

DNeKTpOMAIIMHHBIA T'e€HEPaTop MOCTOSHHOIO TOKa IMpeoOpazyeT MEXaHUYECKYHO
SHEPIrHUI0 BPAIICHUSI B 3JEKTPUUECKYIO SHEPTIHi0. OH COCTOUT U3 TPEX OCHOBHBIX YaCTEH:
HEMOJBM)XHOM - OCTOBA MAIIIMHBI C 3JIEKTPOMArHUTAMU TMOCTOSIHHOTO TOKa (OOMOTKO
BO30Y>KJICHHSI); BPAIIAIOIIETOCS SIKOPSI, K KOTOPOMY IMOJABOJIUTCS MEXaHWYECKasi SHEPTHs
U B KOTOPOM MHAYKTUPYETCS TIEpeMEHHas »9.1.C; KOJUIEKTOpa CO IIEeTKAMH,
peoOpasyIoMMH IEPEMEHHYIO 3.71.C. B TIOCTOSTHHYIO.

[lpuHIMIT AEWCTBUS TEHEPATOPOB OCHOBAaH Ha 3aKOHE JJIEKTPOMArHUTHOU
UHAYKIUA. Y TEHeparopa C HE3aBHUCHUMBIM BO30YXXKICHHEM OOMOTKa BO30YXIEHUS
MOJKIIOYaeTCsl K  HMCTOYHHKY OJJIeKTpormuTaHus. [eHepaTtop ¢  mapaiedbHBIM
BO30YXKICHHEM SIBIISIETCS TE€HEpaTopoM ¢ camoBo30OyxiaeHueM. FEro oOMmoTka
BO30Y)KJICHHsI TOJKIIIOYAETCA MapaiebHO TJAaBHBIM BBIBOJAM TE€HEpATopa, TO €CTh
napajieIbHO OOMOTKE SIKOpSl, U TOK BO30YKJIeHHUS 171 B HEl 3aBUCUT OT BEIIUYUHBI
HaIpsHKEHUST Ha 3aKUMaX SKOpS U COMPOTHUBIICHMS IIeMU OOMOTKH BO30YKieHus. s
pPEryJIUpOBKM TOKa BO30OYXKJCHHS B I[eMd OOMOTKH BO30YXKJIEHHUS BKJIIOYACTCS
peryaupoBOYHBIN peocTaT Ri>.

CamoB030y:X/I€HIE TeHepaToOpa BO3MOKHO MPU HATUYUU OCTATOYHOTO MarHUTHOTO
IOTOKa B CEpPACYHHMKAX OCHOBHBIX NOJIOCOB @OCT CO3/1a0IIero B [KOpe 3.1.C,
cocTaBisAONyto 2...5% oT HoMuHansHOrO Hanpsbkenus Focm CEIL Coen~ 3a cdet 3Toi
3.11.C. B 0OMOTKE BO30Y>KJCHUS MPOTEKAET TOK BO30YKIACHUS

1Ié ocm= Eocm/(Ra+Reé=Rp)

rae Jin - compoTtuBieHre oOMOTKH BO30YXKIeHUs, R,,- compoTuBiieHHEe OOMOTKH
aKkopsi, Rp - compoTuBieHHE pErylIMpOBOYHOrO peocTaTa. TOK BO30YXKIECHHUS CO3HACT
JIOIIOJIHUTEJIbHBIA MAarHUTHBIN ITOTOK D,.

CaMo0BO30yXk/I€HHE TeHepaTopa MPOM30MIET TOJBKO B TOM Cilydae, KOIrja 3TOT
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JOTIOJTHUTENbHBIA MarHUTHbIA NOTOK @, OyAeT HampaBi€H COIVIACHO C OCTaTOYHBIM
MAarHATHBIM TIOTOKOM @,,. YBEIWYEHHWE NOTOKAa B CEPJICYHHUKAX IIOJIOCOB BBI3OBET
noBbilieHue d.4.c. axopsi Ea= CE n(®ocm+®de)>nanbHeiilliee TMOBBIIICHUE TOKa
BO30YyX/IeHHs 171 1 MarHUTHOro notoka @, 10 HACTYIUIEHHUS PaBHOBECHSI, ONPEAEISIEMOTO
COMpOTHUBIICHUEM IenH BO30ykaeHus. [Ipum 3ToM compoTHBiIEHHE IeNU BO30YKICHUS
JOJIKHO OBITh MEHBIIIE TAK HA3bIBAEMOI'0 KPUTUYECKOTO CONIPOTUBIICHUS.

IIpr BCTpEYHOM HAIpPaBICHUM MArHUTHBIX IIOTOKOB B CEPACYHMKAX IIOJIOCOB
caMOBO30yXXJIeHUE TreHepaTopa HEBO3MOXHO. UYToObl reHeparop Bo30yawics,
HEOOXOJMMO B 3TOM Ciy4yae M3MEHUTh HAIpaBJIiEHUE TOKa BO30YXJAECHHS B OOMOTKE
BO30YKICHUSI IEPEKIIOYEHUEM ITPOBOOB Ha €€ 3aKUMaX.

JU1s peryiaupoBaHus HAIPsDKEHUs Ha 3aKMMax TeHEparopa U3MEHSIOT BEIUYHMHY
MarHUTHOTO MOTOKAa MAalIUHbI, 3aBUCSIIYI0 OT BEJIMUYMHBI TOKA BO30YKJIEHUS, KOTOPBIH €
IIOMOIIBIO pEe0CTaTa J/I2yCTaHABIMBAIOT HY)KHOU BETUYUHBI.

[TapannenbHyr0 0OMOTKY BO30YKJI€HHUSI HA3bIBAIOT IIYHTOBOM, MOATOMY KJIEMMBI
napauienbHOM 00MOTKHY BO30Yx)AeHHs 0003HauatoT «11I1» u «112».

OCHOBHBIMU BETUYMHAMH, XapaKTEPU3YIOUIMMHU pabOTy reHepaTopa MOCTOSHHOTO
TOKa SIBJISIIOTCS: BhIpaOaThiBaeMasi MOITHOCTh P = Ul, HampsbkeHue Ha 3axkuMmax U, Tok
BO30YyX/IeHHs 1B, TOK sIKOpsl I~ Wi TOK Harpy3ku I, 4actoTa BpalleHus u. 3aBUCUMOCTb
MEXIy OTHUMHM BEJIMYMHAMU ONMCBHIBAETCA JBYMsS OCHOBHBIMU YPaBHEHUSAMU -
ypaBHeHueM DJIC (E = ce n®) u ypaBHEHHEM JJIEKTPUUYECKOI'O COCTOSHUS LIETH SIKOPSI
(U = E — [1Ra). O6 >KCIUTyaTallMOHHBIX CBOMCTBaX r€HEPATOPOB CYST MO €r0 OCHOBHBIM
XapaKTEpUCTUKAM, II0Ka3bIBAIOIIMM 3aBUCUMOCTh OCHOBHOW BEIWYHUHBI I'€HEpaTOpa-
HaANpsKEHUS - OT TOKAa BO30YKAEHUs /6, TOKa HAarpy3ku | U CKOpOCTU BpalllEHUs SIKOPS.
[Tpu ucnpiTaHuu TeHepaTopa OOBIYHO CHUMAIOT TPHU XapaKTEPUCTHKHU: XapaKTEPUCTUKY
XOJIOCTOT'O X0/14, BHEIITHIOK XapaKTEPUCTUKY U PETYIUPOBOYHYIO XapAKTEPUCTHUKY.

Xapaxkmepucmuka xon0cmo2o xo0a - 3T0 3aBUCUMOCTb 3. 1. C. reHepatopa E» ot
TOKa BO30YXJCHHUS 1B MpH Pa30MKHYTOW BHEIIHEH ILemUd. XapaKTePUCTHUKY XOJOCTOTO
X0Jla PEKOMEHIYeTCs CHUMAaTh, OTKIIOYMB OOMOTKY BO3OYXIEHHS OT SKOps
UCIIBITYEMOI0 TeHepaTopa M MPOIMycKas TOK BO30YKIEHUS OT MOCTOPOHHEr0 MCTOYHHUKA
MIOCTOSTHHOTO TOKa. B 3TOM ciywae mosydaercs HezaBHCHMMOE Bo30yxaeHue. CHsATHE
XapaKTePUCTUKN HAYMHACTCS U 3aKaHYUBAETCS IIPU PA30MKHYTOM OOMOTKE BO30YKIECHUS.
[Ipu cHATHM XapaKTEPUCTHKU TOK BO30YXKIEHHUS CHayaja IUIABHO M Yepe3 pPaBHbIC
UHTEPBAJIbl YBEJIWYUBAIOT /10 HOMHUHAJIBHOIO 3HA4YEHUs (BOCXOAsIIas BETBb), a 3aTeM
YMEHBILIAIOT 10 HyJs (HUCXoxsmas BeTBb). [loslydeHHas XapakTepuUCTHUKa aHaJIOrMYHa
KpUBOM HaMarHM4YMBAaHUA MarHUTHBIX MAaT€pUAIOB MATHUTHOW LIETIU T€HEPATOPA.

[lo xapakTepuCTUKE XOJIOCTOr0 XOAa CYISAT O BO3MOXKHOM yCTOMYMBOCTU PabOThI
TEHEPaTOPa U 0 CTEIIEHU UCIIOJIb30BAHUS MAarHUTHBIX MaTEPUAJIOB.

\

Buewnaa xapakmepucmuxa eeuepamopa - 3T0 3aBUCUMOCTb HarpspbkeHus U Ha 3aKuMax
reHeparopa OT TOKAa Harpy3ku /.

VYpaBHEHHE BHEIIHEH XapaKTEpPUCTUKU TIEHepaTopa IOCTOSHHOIO TOKa C
napajuieIbHbIM BO30YKIECHUEM JIETKO
NOJIYYUTh U3 YPAaBHEHHUS dJEKTPUUECKOTO COCTOSIHUS LENU AKOPb-HArpy3Ka, 3aliCaHHOTO
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Ha OCHOBaHUH BTOPOTO 3aKOHa
Kupxroda:
E=U +1aRs
Tak kak TOK BO30YXJI€HHUS 1B 3HAYUTEIHLHO MEHBIIE TOKa SIKOPS 15, TO MOXKHO
CUHTATh, qTOo 1 = 1. Torna MO>KHO

3anucath U =- E- 1Ra
B eMCTBUTENBHOCTH BHEIIHAS XAPAKTEPUCTHUKA TIEHEparopa C MNapajielbHbIM

BO30YXKJIeHUEM AMEET BUJL
HUCIIAMAIONMEe KPUBOH. YMCHBIIICHHE HAIPSDKCHUS Ha 3a)XuMax TIeHeparopa ¢
napaieIbHbIM BO30YKJICHHEM pu

YBEJIMYEHUH TOKA HArPy3KU ITPOUCXOAMT I10 CJIEAYIOIUM OCHOBHBIM ITPUYMHAM:
1) ¢ yBeauueHHMEM TOKa Harpy3kM YBEJIUYMBAETCS MaJ€HUE HANpPsDKEHUs Ha
oomoTke sikops IR
2) ¢ yBEJIIMUYEHUEM TOKA HAarpy3KH YBEJIMUYUBAETCS TOPMO3HOW MOMEHT M CKOPOCTb
BpAILICHUSI IBUTATENs] YMEHBIIAETCSI, CIIEI0BATENBHO, yMeHbIaercs J/(C,
UHIYKTUpYyEMas B sIKOpE FeHepaTopa;
3) ¢ yBeJIMUEHUEM TOKA HArpy3KH, U3-3a pEaKuu IKOPS MPOUCXOJUT YMEHbLICHUE
PE3YJIBTUPYIOLLETO
MarHuTHOTO MOTOKA, cieaoBaTenbHo, U DJ1C, nunaykTupyemoi B oOMoTke sikops E,,.
YMEHBIICHNE HAaNpPsUKEHUsI M3-3a 3THUX INPUYUH NPUBOIAUT K YMEHBUICHUIO TOKa

B036Y)KI[CHI/ISII/I, CJICOOBATCJIBHO, K
YMCHBIICHUIO MArHUTHOI'O IIOTOKA, QHC AKOpsA U COOTBCTCTBCHHO K AOIIOJJHHUTCIIBHOMY
YMCHBIICHHUIO HaIIPpAKCHHA Ha

3aKMMax SIKOpS.

[lo BHEIIHMM XapaKTEpPUCTUKAM CYAST O MPOLEHTHOM M3MEHEHHH HaIpsHKEHUS
reseparopa

AU =100(U0 -Un)/U=.

Pezynuposounas xapakmepucmuka NpeACTaBIsIET 3aBUCUMOCTb TOKa BO30YKICHUS
lg OT TOKa Harpy3ku 1
Ig=f{(1) npu NOCTOSITHHOM HANpPS)KEHUU Ha 3aKkUMax reHeparopa U = const.

IIpn cHATHUM pEryJIMPOBOYHOM XAPAKTEPUCTUKU W3MEHSAIOT TOK HAarpy3kd [0

HOMHMWHAJIbBHOI'O 3Ha4YCHUA, a
HAIIPpsOKCHUC Ha 3aKMMaX TI'CHCpAaTopa IIOAACPKHUBAIOT IIOCTOAHHBIM IIPpHM ITOMOIIH
PETYIUPOBOYHOIO peocTara B (0051
B036Y)KI[CHI/ISI. Tak kak IIpyu YBCIMYCHHM TOKa HAI'PY3KWM HAIIPSAKCHHUC HOJIKHO
YMCHbIIATHCA, TO JIIA IMOOACPKAHUA cro

MOCTOSTHHBIM HeoOxoanmo yBennurnBaTh J/[C 3a cueT yBenM4eHHs TOKa BO30YKICHUSI.
IIo peryiupoBOYHOM XapaKTEPUCTUKE OIPEACISAIOT IIPEIEIbl PETyJIUpPOBaAHUS
HanpsHKEHHS TEHepaTopa.
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o+ U -0

3.4. CHATb XapAaKTEPHUCTUKY XOJIOCTOTO XOJa TEHEpaTopa € HE3aBUCHUMBIM
B0o30yxnenueMm E,,= f (Ig) npu I> = () (pa30MKHYTOI BHEIIHEW LIENI T€HEPATOPA).

[Ipu Toke BO3OyxaeHus I> = (0 w3mepurb I/ C 0T MOTOKAa OCTATOYHOM
MarHuTHOW WHAYKUUU FEocm. V3MeHsisi BEeIWYUMHY TOkKa BO30YXKACHUS C TOMOIIBIO
nepekiaoyaTessi SA2 CHATh BOCXOIAIIYK) BETBb XapaKTEPUCTHKU XOJIOCTOIO XOJa.
VYMeHb11ast TOK BO30YK/IE€HUS, CHATh HUCXO/SIIYIO BETBb XapaKTEPUCTUKH. Pe3ynbTaThl
U3MEpEHU 3aHeCTH B Ta0JI.
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3.5. CHATb BHEIIHIOK XapakTepPUCTUKY TEHEpatopa ¢ HE3aBUCHMBIM
Bo30OyxaeareM U =/(1). YcranoButh nepexiodaTesib SA2 B mozutuio «0». [Iyctuts
B XOJI MPUBOJHON [BHUTaTellb W BKIIOYUTH OOMOTKY. YBEIWYHMBAs C MOMOIIBIO
Harpy3o4Horo peocrata Ap (mepeknmtoyartenb SIA3) TOK Harpy3ku OT HYJS CHATH
BHEIIIHIOKD XapaKTepUCTUKY TeHeparopa. Pesynprarel 3aHecth B Tabda. Ilo
MOJIyYEHHBIM JJAHHBIM TIOCTPOUTH BHELTHIOKO XapaKTEPUCTHUKY .

4. Conep:xanme oTyera
4.1. HaumeHnoBaHue U 11€1b PaOOTHI.

4.2. CxeMa BKIIFOUEHMS T€HEPATOPA U IPUBOJIHOIO JBUTATEIIS.

4.3. Tabnuupl ¢ pe3ysibTaTaMi UCIBITAaHUS T€HEPATOPA.

4.4. I'paduky NOTyYEHHBIX XapAKTEPUCTUK XOJIOCTOr0 X0/1a U BHEIIHHUX.
5. KoHTpoO/IbHBIE BONIPOCHI

1. Kak ycTpoeH reneparop nmocTOsIHHOTO TOKAa?

2. Ilo xakuM BHEIIHUM MpPHU3HAKaM MOKHO OTJIMYUTh MAIIUHY MOCTOSHHOTO
TOKa OT

MAaIllHbl TIEPEMEHHOTO TOKa?

3. KakoB npuHIMIT AENCTBUS T€HEPATOPA MOCTOSHHOTO TOKA?

4. Yrto oTpakaeT XapaKTEpHUCTHKA XOJIOCTOr0 xoaa?

5. Vkaxure crnocoObl BKJIIOYEHHUS OOMOTKH BO30YXKICHUSI MallIUHBI
IIOCTOSIHHOT'O TOKA.

Ilpakmuueckaa padoma
TEMA: OJHO®A3HBII TPAHC®OPMATOP
1. Ilenv padomowt
O3HaKOMUTBECS C HAa3HAYECHUEM M OCHOBHBIMH XapaKTEPUCTUKaMU OJHO (Ha3HOTO
Tpa"cpopmaTopa, paboToii TpanchopmaTopa Mpu pa3TUuIHOM XapaKTepe Harpy3KH.
2. IlosicHeHnusi K pabore
Tpanchopmarop - cTaTHUeCKUdd AIEKTPOMATHWUTHBIA ammapar, Mpeodpasyrouuit
napameTpbl JJIEKTPUYECKOW SHEPrHM IEPEMEHHOTO TOKa M MEpelarolluid 3Ty
SHEPru0 U3 OAHOM 1nenu B Jpyryto. C mnoMouiplo TpaHchopmaTopa MOXKHO
peoOpa3oBbIBaTh OCHOBHBIE MMapaMeTphbl 3JEKTPUUECKONM SHEPruu IMEePEMEHHOIO
TOKa (TOK, HampshKEHHUE). DJIEKTpUYecKass MOIIHOCTb IPU 3TOM OCTAETCS IOYTH
HEN3MEHHOW. B 3aBHCHMMOCTH OT COOTHOLIEHHS HOMHWHAJIBHBIX HAIPSIKEHUN Y
TpaHcopmaTopa pa3inyaroT OOMOTKY BBICILIEIO HANPSKEHHUS] U OOMOTKY HM3ILETO
HaIPsSHKEHUS.
Kosdpdunuent tpanchopmanuu Mo HaNpsKEHUIO MOKA3bIBAET, KAaK COOTHOCHUTCS
YHMCJIO BUTKOB MEPBUYHON OOMOTKH K YMCIIy BUTKOB BTOPUYHOM OOMOTKH, a TaKKe
O/C, uHayKTUpYEMbIE B 0OMOTKaX
K=wiw2 = EI/E2.
Koadduiment tpanchopmanumy MOKHO ONPEACIUTHh C JOCTATOYHOM TOYHOCTHIO,
M3MEpUB TPU XOJIOCTOM XOJe TpaHchopmaTopa (BTOpHYHAs OOMOTKa Pa3OMKHYTA)
HANPSDKEHUS Ha 32KUMaX NEPBUYHON U BTOPUYHOW OOMOTOK.
B pexume xomoctoro xoma TpaHchopMaTop MOTPEONSET M3 CETU DICKTPHUUECKYIO
SHEPrul0, KOTOpas MWAET Ha TMNoTepu B cranu (M3-3a I[EepeMarHUYUBaHUs
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MarHMTONPOBO/IA U BUXPEBBIX TOKOB). OMBIT XOJIOCTOTO X0/1a TTO3BOJIAET OMPECIIUTh
COCTOSTHHE CTaJi TpaHcpopmaTopa.

[Tonkmrouenue mOTpeOUTENEH DIIEKTPUYECKOW SHEPrud K TpaHchopmaropy
MO3BOJIIET TEpeAaBaTh WM SHEPruio, TMOBBIMIAS WM TOHWXKAas HampsokeHue. B
JaHHOW paboTe uccieayercs moHmwkammuin Tpaacgopmatop 220 B/12 B, xoTopsiii
OJTHOBPEMEHHO B TAKOM € COOTHOIICHUN yBEINYUBAET CHITy TOKa
K=wl/w2=U1/U2=11/12

Tak kak mepBuYHas ¥ BTOpUYHAs OOMOTKU TpaHchopMmaropa SJIEKTPUYECKH HE
COEMHEHBI, JJIEKTPUYECKash MOILIHOCTbh W3 IMEPBUYHOM OOMOTKHM BO BTOPHUYHYIO
OOMOTKY mepefaeTrcsd IpU IOMOLIM MAarHUTHOTO IIOTOKA, 3aMBIKAIOIIErocs I10
MarHuTONpPOBOAY (CeplIeYHUKY) TpaHchopmaTopa.

MouHocTh, moTpebiiieMas TpaHcpOpMaTOpOM, OOJBIIE MOIIHOCTH, OTAaBacMOMU
TpaHcPopMaTOPOM MOTPEOUTENIO, HAa BEIHMUYMHY TOTEPh B CAMOM TpaHc(opmaTope.
[ToTepu MomIHOCTH B OOMOTKaX M ceplAeyHUKe TpaHchopmaTopa HeBenuku. [lomHas
HOMHHAJIbHAS! MOIITHOCTDH TpaHc(opmaTopa 0ObIYHO onpeaensiercs kak Su = Unln,
riae Un — HOMHHAITbEHOE HAPsDKCHUE Ha BTOPUYHOM 00MOTKE TpaHc(opmaTopa;

In — HOMUHAJBHBIN TOK BTOPUYHOM 0OMOTKH TpaHcpopMaTopa.

C yBenu4eHHEM HArpy3Kd OT XOJOCTOTO XOJia 10 HOMHHAIBFHOW HampsyKEHUE Ha
3KMMaX BTOPUYHOU OOMOTKHU MOHMKACTCS U3-3a YBEIMUCHUS MAJCHUS HAMPSHKESHUS
Ha BHYTPEHHEM COINpPOTUBIIEHUU TpaHCPopMmaTopa. [Ipu 3ToM yBennyuBaeTcs U TOK,
noTpedisieMblii  TpaHCHOPMAaTOpOM M3 CETH, a OOUIMM MarHuTHBIM TOTOK B
CepleUHUKe TpaHc(hOpMaTopa OCTACTCA MPAKTUYECKH MOCTOSHHBIM. 3aBUCHUMOCTH
BEJIMYUHBI BTOpUYHOro HampspkeHus U2 oT Toka Harpy3ku /2 mpu HEM3MEHHOM
nepBUYHOM HanpsbkeHuu Ul U yacToTe Ha3bIBACTCS GHEUtHell XapaKkmepucmuKoil.
Haknmon BHemHeWd XapaKTepUCTHUKH 3aBUCHUT OT Kod(@uUIMEeHTa MOIIHOCTU
moTpeOuTeNs (XapakTepa moTPeOnTENs).

Pabota TpancopmaTopa ONMUCHIBACTCS TAKXKE PAOOUUMU XAPAKMEPUCHUKAMU, K
KOTOPBIM OTHOCSTCS 3aBHUCUMOCTH 1 = f(P2);cos ¢p2 = f(p2), nmpu Ulu = const, cos

$2=

const, 20e P2 = U2I2 cos (2 — akTUBHAs MOIIHOCThH TpaHchopmaTopa, OTAaBaecMas
Harpy3ke. Paboune XapakTepuCTUKH CHUMAIOTCS IS BbIOOpa ONTHUMAIbHOW 30HBI
paboThI TpaHchopMaTopa.
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3. llopsiaok BHINOJIHEHHS PA0OTHI PW PA1
3.1.  OsHakomMuTbCs ¢ 1a0OPATOPHOU  e——pd{ W A
YCTaHOBKOW (MOAYJNb THUTAHHS, MOIYIb TV
onHodazHoro Tpanchopmaropa, MOIYIb
PEaKTHBHBIX  dIeMeHTOB, Momyns 2720B 25 *
MyJIbTUMETPOB, MOIYJIb  aMIIEPMETPOB
NIEPEMEHHOTO TOKa, MOJIYJb
M3MEPUTEbHBIN, HACTOJIBHBIN BATTMETP).
3.2. CobOparh 3JIEKTPUYECKYIO IIeMb (pHC. PA2

2.1.1). st STOr0 COE/MHMTH Puc. 2.1.1.
IPOBOJAHUKAMHU HCCIIEIyEMbI MOAYJIb C

UCTOYHUKOM  anekTpornuTanus 220 B

(MOZLyJIb MUTAHUS).

3.3. IlpoBectu ombIT xonoctoro xonaa (tok /2 =0). YcTaHOBUTH NEpPEKIIOYATENb
SA2 wmoayns omHo(daszHoro TpaHchopMmaTopa W TMEpeKIoYaresb SA  MoOmyms
PEaKTUBHBIX JIEMEHTOB B nosioxeHne «0». Pe3ynbpTaTel uamMepeHuii 3aHectu B TabII.
2.1.1. Tlo pe3ynbpTaraM H3MEpEeHHH paccuyuTaTh KOA(GOUIMEHT TpaHCcPOopMaIH
tpanchopmatopa K, koddpdumment wmomuocTH cosd2. VuuTBIBasg, dTO
HOMUHAJIBHBIM  BTOPUYHBIM TOK Tpancpopmaropa 1,56 A, paccuutaTh
HOMUHAJIBHBIN MEPBUYHBIN TOK TpaHchopmaTopa /~,,

PV1 PV2

Tabsma 2.1.
HUzmepeno Boraucieno
Uio, Lo, Pio, Uso,
B A BT B COSQ10 K I]ll-s A

3.4. UccnenoBath Tpanchopmarop B pabodem pekruMe, CHSB BHEIIHIOW U pabouune
XapaKTepUCTUKNA IIPU AKTUBHOM XapakTepe Harpy3ku. /[lma 3Toro, u3MeHss
BeNMUUHY conpoTuBieHuss Harpy3ku K. C mnomompbio nepeximouarens SA2,
M3MEPUTh BEJIMYMHBI, YKa3aHHbIE B Ta0M. 2,1.2. Mcnons3ys pe3yapTaTsl U3MEPEHUH,
paccuuTarb ~ aKTMBHYKO  MOIIHOCTH P~, ormaBaemyro  Harpyske, KIIJI

TpaHC(bopMaTOpa o u KOB(bd)I/IHI/IeHT MOIITHOCTH cosy'. I1o pe3yabTaraM
1ab;

V[3M6p€HO BeraucneHo
CTOpOHa HHU3KOI'O CTOpOHa BBICOKOI'O HAIIPSIKCHUS
HaIpsKCHHs
Uz, B Iz,A U;, B I], A P],BT Pz,BT COSO

MCCJIeI0BAHMS MTOCTPOUTDH BHEIIHIO U pabouyne XapakTepUCTUKU TpaHcpopMaTopa.
Cnaenatpb BBIBOJIBI O Hanbosiee 1enecoo0pazHoM
Junanazonenarpy3ok tpancgopmaropa. T6212
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3.5. CHATH BHEIIHIOK XapaKTEPUCTUKY TpaHCPopMaTopa Mpu €eMKOCTHOM XapaKTepe
Harpy3ku. BenmumHy eMKOCTH KOHAEHCATOPA U3MEHSTh C OMOIIBIO NEPEKIIF0YATENS

MOJIYJISI PEaKTUBHBIX 3JIEMEHTOB. Pe3ynbraTel m3MmepeHuil 3anectu B Tabm.2.1.3. Ilo
1 abat

Uy, B
LA

pe3ynibTaTaM KCCIEA0BAHUS MOCTPOUTh BHEUIHIOK XapaKTEPUCTHKY TpaHchopMaropa
IIPU EMKOCTHOM HArpy3Ke, CpaBHHUTh €€ C XapaKTEPUCTHKOM, NOJyYEHHOH IIpU
AKTUBHOM Harpyske.

T6 213

4. Coaep:xaHnue oTuera

Otuet no padboTe AOHKEH COAEPKATh:

a) HaMMEHOBaHUe padOThI U LETb PabOTHI:

0) cxeMmy dKCIepUMEHTa C BKIIOUEHHBIMHU H3MEPUTEIHHBIMU TIPUOOpaMU;

B) TaOJHIIBI C pe3yIbTaTaMU YKCIIEPUMEHTA;

I') BHELUIHUE XapaKTEPUCTUKU TpaHC(HOpMaTopa IpU aKTUBHOM M eMKOCTHOM
Harpyske;

1) paboune XapakTepUCTUKHU TpaHC(hopMaTopa py aKTUBHOMN Harpys3Ke;

€) BBIBOJI IO pabore.

5. KoHTpO/IbHBIE BONIPOCHI

1. s yero npeaHasHaueH Tpanchopmarop?

2. KakoB nipunIum aeiicTeus Tpancdopmaropa?

3. Kak onbITHBIM IyTeM ompenenuTs kodddumment tpanchopmanmn?

4. [louemy mpu yBeTWYCHUH TOKA HATPY3KU YBEITUUHBACTCS TOK, TOTPEOIIEMBIN
TpaHcPopMaTOPOM U3 CETU?

5. Ilouemy nipu u3meHeHnn Harpy3ku usmensiercst KI1J[ tpancdopmaropa?

Jlabopamopnasa paboma

TEMA: NHCCEJJOBAHHME ITOJIYITPOBOIHUKOBOI'O ITNOJA
1. esn padoTbI
O3HakOMUTBCSI €  pabOTOi, OCHOBHBIMH  XapaKTEPUCTUKAMH W  TIPUMEHEHHEM
TIOTYTIPOBOTHUKOBBIX JTMOMOB - BBIIPSIMHUTEILHOTO JMOAa, cTaOmmmTpoHa, auona [lloTkm
CBETOM3IYYAIOLIEro JUOJA.
2. Onucanue J1a00pATOPHOIO MOYJISI
B naGoparopHoil paboTe W3y4aroTcs XapaKTePUCTUKU BBIIPSIMHUTEILHOTO JUOAA THIIA
1N4007, nomympoBonHukoBoro cradbmmmrpona tuna KC 168A, cBertomsimyyaromiero auona
tana L-5013 u guoma IMlotku Tuma 1NS5S819. OcHOBHBIE MapaMeTphbl HCCIETyEeMBIX
MOJTYIIPOBOHMKOBBIX MPUOOPOB npuBeneHs! B Tadm. 3.1.1,3.1.2, u 3.1.3.
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Tabnuua 3.1.1

Tun npubopa 1N4007
TIpamoii BEIIpAMIEHHBIH TOK, A |
Hocrosaaroe obpaTHoe HanpskeHue, B 1000
HocrostHHOE OpaAMoe Hanpshkerue, B 0,6...0,8
Tabnuua 3.1.2
Tun npubopa KC168A
Hanpsxenue crabunusanud, U, ,B 6,12...7,48
MuHAMaNbHLI TOK cTabUIHM3aleH, Lor pin , MA 3
MakcHMaNbHBIH TOK cTabuNm3aun, Loy max ,MA 45
MaxcumManbHas pacceuBaeMas MOUIROCTD, Prax , MBT 300
Tabmuua 3.1.3
Tun npubopa IN5819
ITpsamoit BEIIPAMICHHEIN TOK, A 1
IMocTosiHHOE 00paTHOS HaNpsDKeHHe, B 20...40
[MocTosiHHOE TpAMoe HampsbkenHe, B 0.45...0.6
Ilepennsss  maHenms  J1a0OPATOPHOTO — MOMTYIISA
npezcrasinena Ha puc. 3.1.1. Ha neii n3o0paxena | | L ! ‘
MHEMOCXEMa HCCIEIYEMBIX IIENEH, Ha KOTOPOM ""g“"
YCTaHOBJICHBI rLesga i TIOAKITFOYEHUS E 8 ?
B - RH RS
W3MEPHUTEITbHBIX TIPHOOPOB M COCTUHUTEIIBHBIX ol i %
ITPOBOAHMKOB. s ioxs o x “O & x9
N3 mosynpoBOJAHMKOBBIX JUOJIOB Haunbosee ‘i*i' o 7
YaCcTO MCIIOJIB3YIOTCS BBIIPAMUTENBHBIE JTAOIBL, ,;(D‘ w lee ke b
VICTIONE3YOLIUE CBOMCTBO OJTHOCTOPOHHEH []4—9—¢ Y ¥ Y\ ¥
1 x10 ®
MIPOBOAMMOCTH p-n Iepexoaa. -
{v)
[ToTyTpOBOTHUKOBEIM CTAOMIIMTPOHOM HA3bIBAIOT H
I X1 Rui
MO, HAamnpsbKeHWEe Ha KOTOpOM B 00JacTu : <. o
AIEKTPUUECKOTO TTPO00sT CJI1ab0 3aBHCHT OT TOKA. | X2 X1 g
[IpumensieTcs B cTaOuam3aTopax HaNpsKEHUS U Puc. 3.1.1

TOKa, MICTOYHUKAX OIOPHOIO HAINPSHKEHUS, LEIsIX
3ammThl. HOopManbHBIM peXUMOM pPabOThl CTAOWIMTPOHA SIBISIETCS PEKUM C OOpaTHoO
BKJIFOUEHHBIM p-n TIEPEXOIO0M, pabOuyuM HaNpsHKEHUEM - HAIMPsHKEHUE SJIEKTPUYECKOro
npoOost  Tiepexona, pabovyMM  YYacTKOM BOJIBTAMIIEPHOM XapaKTEpPUCTUKH (0OIacThiO
CTaOMIM3aIuM) - Y4aCTOK OOpaTHOW BETBH, KOTOPBIA IMOYTH IMApaJICIICH OCH TOKOB
(puc.3.1.2). OrpannumBasi ¢ TOMOIIBIO PE3UCTOPA TIPOTEKAIOIIHIA Yepe3 CTAOMIUTPOH TOK,
9TOObI W30€XKaTh TEPerpy3Kd, COCTOSHHE DSJIEKTPHYECKOTO Mpo0osT B HEM MOXKHO
IOJIIEPKUBATD JUIUTEIIBHOE BPEMSI.

[TorynpoBOAHUKOBBIE CTAOUIUTPOHBI U3TOTOBIISIOTCSI HA OCHOBE KPEMHUS ¢ OOJIbIION
KOHILIEHTpalueu npumeceit (Ha2 — 3 mopsaka Oosblie, YeM y BBIIPSIMUTEIbHBIX
auoaoB). brnaromapst aTomy oOpasyercst 0o4eHb TOHKHI 3alOPHBIA CIIOM M CO3/AI0TCS
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YCJIOBHS JIs AJNEKTPUUECKOr0 MPOo0O0sl MpU CPaBHUTEIBHO J |

AU, / U

HEOOJBIINX 3HAYCHUSIX MPUIOKEHHOTO HAMIPSKEHUS.
B MPOCTEUIINX (mapaMeTpUYeCKUX)

crabunuzaropax craOWiaM3anusi OCHOBaHa Ha CBoiicTBe U
CTAaOWJIUTPOHA COXPaHATh IOCTOSIHCTBO  HANpPsKEHUS
npy  U3MEHeHMH (B OMNpPENENEHHBIX  Mpejeliax)
MPOXOJAILEr0 Yepe3 HUX Toka. (Cxema MOpoCTEHIIEro

obp

IR Y Y 4

cmmin

cm

napaMeTpHYecKoro cTabuim3aropa Ha IMOIyITPOBOJHUKOBOM

— " emmax

ctrabunutpoHe u3zobpaxkena Ha puc. 3.1.3. Ecim BxomgHOe ‘ ______ Lyl

HanpspkeHne — ctabunmmzatopa U,y yBemmuutTCS npu
HEU3MEHHOM COIIPOTHBIICHUU HATPY3KH U3-3a MOBBILICHHUS
HaIIPSDKEHMSI CETH, TO B COOTBETCTBUM € BOJIETAMIIEPHOM Puc.3.1.
XapaKTePUCTUKON

CTaOWJINTPOHA HE3HAUUTENILHOE YBEJIMYECHUE HANPSDKEHUSI HA HEM
MPUBEAET K 3HAYUTEIIbHEE YBEIUYCHUIO  TOKa I;,  nporekaromero — yepes
ctabunmutpon. CrenoBarenbHO, YBETUYHUTCA TOK [Ij TajgeHUe HaIPsHKEHUS
IsRsaa  GannacTHOM COMPOTHBICHUH Rsr.e. mpousonaer

InepepacipCaACICHUC ITPUPAIICHUA BXOAHOI'O HAIIPSIKCHUA U

Rs

BBIXOJHOC HAIIPAKCHHUC U3MCHUTCA HC3HAYHUTCIIBHO.

IIpy HEW3MEHHOM BXOIHOM HAaIpPSDKCHHMM W W3MEHEHUU _I’_—E:l—‘
TOKa Harpy3ku, Hanpumep OT Iu 10 Iumn, TOK depe3
CTaOWIMTPOH Bo3pactaeT Ha BeIuHY (Ix - Irmin). U
Brixognoe HanpspkeHue Ug3MEHUTCS HE3HAYUTENBHO. J{is
HOpPMaJIBHOM  paboThl  cTabunmuzatopa  HEOOXOTUMO

00€eCIeuuTh yCIOBUS, MPU KOTOPHIX TOK CTAOUJIUTPOHA HE o
JIOJDKEH BBIXOAMTH 3a Tpesenbl padodero nuanazoHa demmir— Puc. 3.1.3
Lnmax. 1103TOMY BEMunHy
0aJIJTaCTHOTO COMPOTUBIICHUS BHIOUPAIOT U3 YCIOBUS
R. = Usu: —U"
6 E)
L +1

om. oM
=g .
I = Lommax = Tomuon rae - HOMMHAJIbHBIN

CM HOM
2

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

[IpyHuun paboThl CBETOM3IIYYAIOIIMX JIMOJOB OCHOBAaH Ha M3JIydaTeabHOU
peKoMOMHAIMM B OOBEME p-mIEpPEXOAa MPU HHKEKIUU HEOCHOBHBIX HOCHUTENEH
3apsiia MojA  JASHMCTBUEM MNPSIMOTO HampsbkeHWs. B pesynbprare  M3IIy4yaTenbHOU
pPEKOMOMHALIMKA TEPEX0/] HCIYCKAET 3JEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE MOTYT
HaxXOJMTHCSI B CBETOBOM (BUJIMMOM) WJIM UH(paKpacHOM (HEBUAUMOM) nuama3one. Ha
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MOJIYIPOBOAHUKHY, H3Iy4YalOIUe HSHEPTUI0 B HMH(PPAKPACHOM AHAra30HE HAHOCST
moMUHOGOpP, KOTOPBIM TMpeoOpa3yeT HEBUAMMOE H3JIydyeHHE B IBeToBoe. llBer
CBCUCHHS 3aBHCUT OT COCTaBa JIOMHHOGOpA M MOXKET OBITH 3€JCHBIM, KPACHBIM,
CHHUM U ToJiyObIM. BaXXHBIMH JJOCTOMHCTBAMH CBETOM3IYUYAIOIIUX TUOJIOB SBJISCTCS
Majiasg motpebisieMass MOIIHOCTh, BBICOKAs YMCTOTA I[BETa CBEUEHHUS, CTaOMIIBHOCTH
IIBETa CBEUEHHUS OT BPEMECHHU HapaOOTKH M TEMIIEpaTyPHI.

Juonesl IIIOTKM BBIMOJHSIOTCS HAa OCHOBE KOHTaKTa METAJUI-MOJYIPOBOIHUK.
OOpa3oBaHHBIA HA TPAHUIE MEXKIY METALIOM W TOJYMPOBOIHUKOM DJICKTPUUCCKUN
Mepexo]] SBIACTCS 3alUpalomuM ©  o0JamaeT CBOWCTBOM  OJHOCTOPOHHEH
npoBoguMoCTH. [ToTeHIManpHBIA Oapbep HAa KOHTAKTE METAILI-TIONYTIPOBOTHUK YaCTO
Ha3piBaloT OapbepoM I[lloTku. B Takom mepexope BCAEACTBHE Majoil IUIOMIAAM M
OOJIBIIION IIMPUHBI 3aIUPAIOIIETO CJIOS 0OeCTeUnBaeTCs He3HAUYMTENIbHAsT OapbepHas
eMKocTh (He mpeBbimaer 1 nd). M3-3a OTCYTCTBUS MHXXEKIMH B 0a3y HEOCHOBHBIX
HOCHUTEJIE B HEH HE MPOUCXOJAT MPOIECCHl HAKOIJICHUS M paccachlBaHUS 3apsi/iOB.
[TosTOMYy MIUTENBPHOCTH MEPEXOMHBIX MPOIECCOB, 0OycioBileHHas B auonax LlloTkm
TOJIBKO TIepe3apsIKOi 0aphepHOM €MKOCTH, COCTABIISACT JCCATHIC JOJIU HAHOCECKYHIBI.
OTH CBOMCTBA ONpEAEHuIn npuMeHeHue auonaa [IoTKM Kak MIeabHOrO 3JIEMEHTA B
MMITYJbCHBIX YCTPOUCTBAX.

3. IlopsAOK BBINOJIHEHUS PA0OTHI

3.1 DKkcnepuMeHTAJIbHOE HCCJIe0BAHNE BLINPAMHUTEIBLHOIO IHM0AA

3.1.1. CoOparp cxemMy nJis HCCJICIOBAaHUS BBIIPSIMHUTEILHOTO awoga VD1 Ha
MOCTOSIHHOM TOKe. J[Jisi u3MepeHusi aHOJTHOTO TOKa BKIIOYUTH MUJUTMAMIIEPMETP, IS
M3MEPEHUSI aHOJHOTO HAIPSHKEHUSI BKIIOYUTH MYJBTUMETP B PEXKUME H3MEPECHHS
MOCTOSIHHOTO HampspbkeHus (puc. 3.1.4). BKIIOYMTH 2JIEKTpONHTaHWE CTEHJAa |

— =
1 i omsl I | S ,
e
|| = lIsRalliaas
8 |
sA1 3 | 3
| Lt -

Re |L-|;/ '\.|:;/ ‘
2 L ooo o000
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I
[]!’ ai ::0 il SZ\m Ezm \': 3
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x4 X185

a2 K3

Puc. 3.1.4
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YCTaHOBHTH NEepeKItoyaTesb SAl B MO3ULHIO «+H).

3.1.2. CHATb BOJIFTAMIEPHYIO XapPAKTEPUCTUKY BBIIPAMUTEIBHOIO JHOAA Ha
ITIOCTOSIHHOM TOKE CHadaJia

U TIPSIMOM, a 3aTeM OOpaTHOM BETBHM, YCTAaHOBHB Hepekitodarenb SAl cHavyana B
MO3ULHAI0 «1», a 3aTeM B MO3ULUI0 «—». YBEIWYMBAas BXOAHOE HAIIPSHKEHHE C
nomoipo noreHuuomerpa RP1 or 0, u3MepsATh TOK M HampspDKEHUE Ha JHUOE.
Pesynbratel usmepenuii 3anect B 1a0n. 3.1.4 u 3.1.5. BBIKIIOYUTH 3JEKTPONUTAHUE.

Ycranosuts noreHmomeTp RP1 B HyneBoe nonoxenue
Tabmuma 3.1.4

Unp.B

Iop, MA

Tab6muma 3.1.5

Uobp. B

IoGp, MA

3.1.3 DKCnepUMEHTAIbHOE HMCCIIECOBAHUE OJIHOIOIYIEPHUOAHOTO BBINIPSMUTENS Ha
MOJYyNPOBOAHUKOBOM  auone. JUIsi 3TOro MOAKIIOYUTh OJWH U3  BXOJOB
JIBYXKaHaJbHOTO ocmwuiorpaga Kk 1myHTY Ru (Kopmyc ocmumuiorpada «
MOAKIIOYUTh K THE3My X12), BXOa BTOPOTO KaHalla MOJKIIOUUTH K THe3day X3.
VYCTaHOBUTH CHUHXPOHM3ALMIO OT CETU. BKIIOUUTH SJIEKTPONUTAHHE U TEPEBECTH
nepeximodarens SAl B nmozumuio «~». [lorenmmomerp RP1 ycranoButh B KpaitHee
MpaBoe MOJIOKEHUE. 3apUCOBATh OCHUIIJIOTPAMMBbI aHOAHOTO TOKA I M HANpPsHKEHUST Ha
JTNOJIC U4, OTIPEICITUB MACIITAOBI 110 BpEMEHH, TOKY M HalpspKeHHro. [Ipu 3ToM ydecTs,
4YyTO compoTuBieHHe InyHTa Ry cocraBiaser 10 Owm. Onpenenutrs BeIUUYUHY
MaKCUMaJbHOTO OOpaTHOTO HampsokeHUss Ha jauoae. CHATh  OCIUILIOTPaMMY
HaIpsDKEHUs Ha Harpy3ke uy. Jis aToro kopmyc ocrusuiorpada moaKIouUuTh K THE3TY
X3, a BXOox OOHOTO W3 KaHainoB K THe3ny X10. 3apucoBarh OCHMIIOTPAMMY
HaIpsDKEHUS]T HA HArpys3Ke U, ONpPEIeSIMB MacliTaObl MO BPEMEHU W HAMNPSHKEHUIO.
BBIKTI0YMTE TUTAaHUE MOJYJIA U CTEH/A.

3.2 DkcnepuMeHTaAIbHOE HccaenoBanue auona llorku

CoOpate cxemy mis ucciaefoBanus auona Illlotkm (VD2) Ha mOCTOSHHOM TOKE.
Boimonaute myHktel 3.1.1 1 3.1.2 nng auona IMotku. CpaBHUTH BOJIBTAMIIEPHBIC
XapaKTEPUCTUKU OOBIYHOTO BHIIPSMUTEIIBHOTO IuoAa u auoaa IloTkw.

3.3 DkcnepuMeHTAJbHOE HCCJIeJ0BAHME CTAOUITUTPOHA
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3.3.1. CoOparb cxemy [JIsi HCCIEAOBAaHUS CTAOMJIMTPOHA HA IOCTOSHHOM TOKE
(ananornuno cxeme mno pwuc. 3.1.4. BemmonHuts nyHKT 3.1.2 1nas cTaOuUauTpoHa.
[TocTpouts rpaduk 3aBUCUMOCTH BbIXOHOTO HampspkeHus UenOT TOKa .. Pe3ynbraTsl
3aHecTH B Tabi. 3.1.6.

Tabmuua 3.1.6

Uct. B
Ict, MA
e | A0l 1 \ Ir Eﬂ
| e

x4 X5 [+ X+)

e |0

1
|
|
?

7 9 i

P |

h 2
X14 Kiq

£ T4

1
-

x12 X3

Puc. 3.1.5

[lo mnomy4eHHOW BOJBTAMIIEPHON XapaKTEPUCTUKE OINPEACIUTh HANpsHKEHHE
crabummzanmu U1 Benuauny auddepeHnanTbHOT0 COMPOTHBICHHUS Fo.

3.3.2.Co0path cxeMy mHapamMeTpHUecKoro crabmnm3aTopa Hampsbkerws (puc 3.1.5).
Breikntounts 3nexkrponuranve creHnpa. llepexmrouarens SAl  monyns  AMOJOB,
YCTAHOBHUTH B TMO3UIUIO «—»

3.3.3 M3MeHsa BENMYHMHY BXOJHOIO HANPSKEHHS C MOMOIIbI moTeHiuuomerpa RP1
CHATh 3aBUCHMOCTb BEJIMYMHBI BBIXOJHOTO HAIpPSIKEHUS OT BEIUYMHBI BXOJHOTO
HaIpsHKEHUS

Ucm = f ( Uax).

Pesynwratel 3anectu B Tabm. 3.1.7.

Tabmuna 3.1.7

Uct. B

Usx, B

Onpenenuts k0d(pduimeHT crabwnmsanuu cradwimsatopa Ko Ha  ydyacTke
CTaOMIIM3aITIN
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KCT = AUBK ;
AU

cT

Jlabopamopnas paboma
TEMA: HCCIIEAJOBAHUE PABOTbBI BUITIOJISIPHOI'O TPAH3UCTOPA

1. Heab padoTsl

O3HaKOMUTBCA € paboTOl, OCHOBHBIMH XapaKTEPUCTHKAMU U MPUMEHEHUEM
OUTOJNIIPHOTO TPAH3UCTOPA.

2. Onucanne J1a0OPATOPHOTO MOTYJISA

B xoMIuiekT 1a00paTOpHON YCTAaHOBKHU BXOAST CIEAYIOLIUE MOIYIH: « TpaH3uCTOPbI»,
«DyHKIHOHAIBHBIA TreHepaTopy», «MynpTuMerpbly, «Moayilb MyJIbTUMETPOB». st
HAOIIOICHUS OCIIIIIIIOTPaMM MIPUTOTOBUTH OCHUILIOTpad.

[lepenusas manens monyns «Tpan3ucTope» mnpexncraBieHa Ha puc. 3.2.1. Ha nHen
[IPUBEICHA MHEMOCXEMa M YCTaHOBJIEHbl KOMMYTHUPYIOIIME W pEryIupyronme
aneMmeHThl. Ha MHeMocxeme mn3o0paxeHsl: OumnosspHbiil Tpansuctop VT1, monesoi
tpanzuctop VT2, noreHuuomerp RP1 i n3meHeHus HanpsbkeHus, OJaBaeMoro Ha
0a3y (3arBop), TOKOoorpaHuuuBaroumii pesuctop RI1, pesuctop Harpysku R2,
CONPOTUBJICHUE  KOTOPOTrO  M3MEHsieTcss  nepekntodareneM SAl. Benuuunbl
CONPOTHUBJICHUI, COOTBETCTBYIOIINE MOJIOKEHUSAM MEPEKIIOUATENs IPUBEACHBI B Ta0J.
3.2.1.

Tabmuua 3.2.1

No nozuiyn 1 T2
Conporusnenue, KOM 1 JIE:

5
2 1.5 1,8 2,2

- J

Puc. 3.2.1 Monynb «Tpan3uctopbi»
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BenuunHa TOCTOSSHHOTO  HANpSDKEHUS, T10/1aBa€MOT0  Ha  KOJUIEKTOp  (CTOK)
perynupyercst noreHuuoMmerpoM RP2. Ilepexmtouarens SA2 mnpenHazHadyeH s
BKJIFOUCHMS TIEPEMEHHOTO WJIM MOCTOSTHHOTO HampspKeHus. JJIsi mogaym Ha KOJUIEKTOP
(CTOK) TOJIbKO TMOJIOXKHUTEIBHBIX MOJYBOJIH MEPEMEHHOTO HAIPSHKEHUS CIIY>KUT JTUOJT
VD. Tok B »TOi unenu orpaHuuuBaer pe3uctop R3. Pesuctop ReuMuUTHUpYET
BHYTPEHHEE

CONPOTHBIICHUE MCTOYHHMKA BXOAHOro curHaia. Konpencatop C MCKIIOYAET BIUSHHE
BHYTPEHHETO COMPOTHUBJICHUS UCTOYHUKA BXOAHOTO CUTHaja Ha IMOJOKEHHE pabodeit
touku nokost. IIlyHT Ry= 10 OM ciyXuT a1 ocuuiorpadpoBaHus CUTHAIIA,
MPOMOPUUOHAIBHOTO TOKY 4epe3 TpaH3uctop. Ha mepenneld maHenmd pa3MelICHBI

OCHOBHBIE TIApaMeTPhl  HMCCIAEAYEMOrO  OHUMOISIPHOTO  TPAaH3UCTOPA
Tabnupa 3.2.1

Tan Tpanszucropa BCé39%
MakcHManbHO J0IYCTHMBIH TOK KOJUIEKTOPA Ky ax, A 0,5
MakcHMaTbHO AONYCTHMOE HANMPAXKEHHE KOILIEKTOP-3MUTTEP Uss yaxe, B 30
MakcHMaIbHAd pacCeHBaeMad MOINHOCTE HA KOMACKTOPE Py oy . BT 0,63
Craruyecknii koadbdHuHenT Nepeaaun Toka hy, 40...160
MaxcumanbHoe HanpsskeHHe SMUTTep-0aza Uss 1.y, B 3

TaKXe THEe3/1a JUIs OCYIIeCTBICHUS BHETHUX coeauHenui (X1 - XI16).

OCHOBHBIMH XapaKTEPUCTHUKAMU TPAH3UCTOPA, BKIIOYECHHOTO MO CXeMe ¢ OoOIuM
AMUTTEPOM, SBJISIOTCS CTaTUYECKAsd XapaKTEpUCTUKA IpsiMoid niepeauu 1o Toky Ixk= f(Is)
npu Ugk=const, ctarudeckas BoixonHas xapakrepuctuka Ix= f(Ukz) npu Is = const (puc.
3.2.3), a Taxoke crarndeckas BxogHast xapakrepuctuka [5= f(Usa) mpu Ukz~const.

I I max

MA

e e L T

7

[.-.vmrA U

Puc. 3.2.2
CTaTI/ILIGCKaSI BBIXOJHAas1 XapaKTepI/ICTI/IKa TpaH3I/ICTOpa ITOKa3bIBACT 3aBUCUMOCTH TOKA

KOJUIEKTOpA OT HaNpsHKEHUs HA KOJUIEKTOPE MPU HEM3MEHHOM 3HAYEHUHM TOKa 0a3bl.
Tak KaKk K KOJUIEKTOPHOMY IMEPEXOAy MPUIIOKEHO OOpaTHOE HANpPSHKEHHE, BBIXOIHAsS
XapaKTEpPUCTUKA COOTBETCTBYET OOpaTHOW BETBH BOJBTAMIIEPHOW XapaKTEPUCTUKU
pn-nepexona. C yBeauMueHWeM TOKa 0a3bl KOHLIEHTpAlMsi HEOCHOBHBIX HOCHUTENEH
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3apsiga 0a3bl BO3pacTaeT 3a CUET WHXKEKIUMU UX Hu3 sMuTTepa. [lpm stom uepes
KOJUIEKTOPHBIH mepexo/1 OyeT IPOXOIUTh OOJbIIIee KOIMYECTBO OCHOBHBIX HOCUTENEH
3apsiia U3 SMUATTEPA, YTO BENET K YBEIUYEHUIO TOKA KOJUIEKTOPA.

Jiist Toro, 4To0Bl (hopMa MEPEMEHHON COCTABJISIFOIIECH CUTHAIA HA BBIXOJE YCUIIMTEIS
Ha TPaH3UCTOpPE coBmajaana ¢ (popmoil curHasia, moJaBaeMoro Ha BXOJ, 3aBUCUMOCTD
MEXIy HHUMHU JOJDKKa ObITh JHMHEHHOW. [lockoimbKy TpaH3uCTOp —SIBIsIETCA
HEJIMHEWHBIM 3JIEMEHTOM, BO3MOKHBI UCKAKEHUSI CUTHAIa. Hanuuue wim oTcyTCcTBHE
MCKOKEHUN 3aBHCUT KaK OT aMIUIUTYAbl CHTHaja, TaKk U OT BBHIOOpA MOJIOKEHUS
HavyaJlbHON pabodeil TOYKM Ha CTAaTHYECKUX XapaKTePHUCTHUKAX YCWIHTENd. Bwioop
MOJIOKEHHST HayalbHOW pabouedt Touku Biuser Takke Ha KIIJ[ ycwiurens. Ecnm
HavajibHasg pabodyas TOYka JICKUT HA CEepelrHE JMHEHHOTO y4acTKa, a aMIUIUTya
CUTHaJla TaKoBa, 4YTO pabodas Touka, MEepEeMelasich, HE BBIXOAUT 3a Mpeesbl
JIMHEMHOIO Y4YacTKa BXOJHOW XapAaKTEPUCTUKH, TO MCKAKEHUS CUTHAJIA IIOYTH HE
npoucxoauT. TpaH3uctop paboTaeT B aKTUBHOM pekuMe. 13-3a 60bp1110r0 TOKA MOKOS
KIT[I B aToM pexxume Huzkuii, meHee 50%. Takoil pexxum pabOThl yCHIUTEIHHOTO
KAaCKaJla Ha3bIBaOT

pexumoM kiacca A. Pexxum kimacca A HCHOJB3YIOT B OCHOBHOM B KackKaJaax
[IPEIBAPUTEIBLHOTO YCUIICHUS.

Bonee skoHOMUYHBIMU SBISIOTCS pexuMbl kiaccoB B, C, D. B pexume kimacca B
HavalibHasg paboyasi TOUKa BRIOMpAETCsl HA TPaHUIle 00IACTU OTCEUYKU. B 3TOM peknume
YCUJIMBAETCSI TOJIBKO OJMH MOJYNEPUOJ BXOAHOrO cUrHajia. OU4eBUIHO, YTO CHUTHAI
Mpu 3TOM cuJibHO uckaxaercs. Ognako KIIJI ycunutens B 3TOM peKuMe BBICOK (10
80%), Tak Kak TOK MOKOs Majl. JIJisl yCWJIeHHs CUTHajla B TEUEHHUs BCEro IMepuoja
WCIIONB3YIOT JIBYXTaKTHBIE CXEMbI, KOTJa OJHO IUJIEYO0 CXEeMbl paldoTaeT B
MIOJIOKUTENBHBIA TOJYIIEPUOJ BXOAHOTO CHUTHAla, a JPyroe - B OTPULATEIbHBIN
MOJIYIIEPUO]] BXOMHOTO cuUrHaia. B TakoM pexxume pabOTaroT KackaJbl MOITHOTO
ycwiienus (BbixogHas momHocTh 10 Bt u Gonee). B pexume kinacca C HavanmpHas
paboyasi TOYKa HAXOIUTCA B 00JIaCTH OTCEUKH. Yron orceuku 6 menee 90°. Ilpu
[IOaY€ CUTHAJIA TOK KOJUIEKTOpa MPOTEKAaeT B TEYECHHE BPEMEHH, MEHBLIE
noJjIyrepuoaa HanpsbKeHus: BXoHoro curHana. Mckaxenus: curnana u KIIJI 6ombie,
4eM B pexkuMe knacca B. Takoil pe:kKuM NPUMEHSIOT B TEHEPATOPaX CUHYCOUIAIBHOTO
HANPSIKEHUsI, MOIIIHBIX PE30HAHCHBIX YCUIIUTEIIAX.

Pexxum knacca /| 4acTo Ha3bIBAlOT KIIFOYEBBIM. AKTHUBHBIN 3JIEMEHT B 3TOM PEXHUME
paboOThl yCUJIUTEN HAXOAUTCA JUOO B COCTOSHUU OTCEYKH, JIMOO B COCTOSIHUU
HaChIllIeHUs. B mepBoM ciydae TOK 4yepe3 aKTHUBHBIN 3JIEMEHT (TPaH3UCTOP) paBEH
HYJIIO, BO BTOPOM - PAaBHO HYJIO IAJCHUE HANPSIKEHUS MEXKAY €ero BBIXOAHBIMHU
saxkumamu. KIIJ[ B 3ToM pexume OIU30K K €IUHUIIE, TaK KaK MOTEPU SHEPTUU MAIbI.
DTOT peXUM UCHOJIb3YIOT OOBIYHO JIJIS1 YCUIIEHUS PSMOYTOJIbHBIX CUTHAJIOB.
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3. Tlopsinok BbINOJHEHHS PadOThI

3.1 O3HaKOMUTBECSA C JTAOOPATOPHBIM MOAYJIEM JUISI WCCIACAOBAHMSI TPAH3UCTOPOB.
CoOpatb cxemy JUIsl CHITHSI XapaKTepUCTUK OUMOJIApHOTO TpaH3ucropa (puc. 3.2.3).
Mexnay rHe3namu X2 U X6 BKIIOYUTh MUJUIMAMIIEPMETP U COCIUHUTH MEPEMBIYKOMN
rae3ga X9-X11. Mexny rHe3mamu X1-X4 BKIIOYATH BTOPOM MUIIMAMIIEPMET]
Moayns muunamiepMerpoB. CoennHUTh mepeMblukor rHe3ga X3-X7. Mexay
rHe3gaMu X2-X5 u X4-X16 BKIIOUATH MYJBTUMETPBl B PEXKUME H3MEPEHHS
MOCTOSTHHOTO HampspKeHus. TymOnep SA2 yCTaHOBUTH B HIDKHEE TTOJI0KEHUE.
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Puc. 3.2.3.

3.2 DKCepUMEHTAIBHOE UCCIIEI0BAHNE XapaKTEPUCTUK OUIOISIPHOTO TPAH3UCTOPA
3.2.1 CHATBH CTaTUYECKYIO XapaKTEPUCTUKY MPAMOW mepenadud no Toky [.=f(16) nipu
Uk, paBHOM 3aJaHHOMY 3HaueHHIO EMRx=0. JlJI1 3TOro IONOJHUTEIBHO ITOCTABUTH
nepemMpluKy Mexay raesnamMu X1-X3. Bxmtounts «Momyllb NUTaHUSA», BKIFOYHTH
tymOnep «llutanue» Ha Monmyne «TpaH3UCTOpBI». DKCHEPUMEHTAIbHbBIE PE3YJbTATHI
3anmucath B Tabm. 3.2.2. Ilpu CHATHM XapakTEpUCTUKU CIEIUTH 3a MOCTOSHCTBOM

HanpskeHus Uk.

U.= Tabnuna 3.2.2

15, MA
I, MA
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3.2.2 CHATh XapaKTEPUCTUKY MPSAMOU MEPEIAaUH 110 TOKY IPU HAIUYUHU HArpy3ku Rk.
Yopare mepembruky Mexay THedmamu XI, X3. C momormipio mepekiodarens SAl
YCTaHOBUTH 3aJlaHHOE 3HaueHue pesuctopa R2. C momompro nmoreHuuomerpa RPI
yCTaHOBUTE TOK 0a3bl, paBHBIN HYJIIO, a C TOMOIIIBIO MoTeHIIMoMeTpa RP2 ycranoBute
3aJlaHHOE 3HaueHue FE,. B nmanpHeimem pyuky peryaupoBku RP2 He Tporats. B
oOnacTu BOJIM3H HACHIIIEHUS TOYKA CHUMATh Yalle. JKCIePUMEHTAIbHBIC PE3YyJIbTaThl
3anucarh B Ta0i. 3.2.3. Boikimouuts TymMOnep «llutanuey.

U.= Tabnnma 3.2.3
15, MA
I, MA
3.2.3. [Io moctpoenHoit B m. 3.2.2 XapaKTEpUCTHKE OMpPEIETUTh 00JacTh

AKTUBHOTO YCWUJICHHS, OTCEYKM W HachllleHus. OnpenennTtb MaKCUMaJbHBIA TOK
[Omax, TP KOTOPOM el1ie 00eCIeYnBaCTCs TMHEHHOE YCUTICHUE.

3.24. CHATh BBIXOJHBIE CTaTHYECKHE XapakrepucTtuku Tpanzucropa Ix=f(Uks)
npu

Is = const. JIjist 3TOr0 JOMOJHUTENBHO YCTAHOBUTH MEPEMBIUKY MEXIY rHe3naMu X1 -
X3.

Bxotounts nutanue moayns. M3aMensTh Tok 6a3bl OT 0 CHATH CEMEHCTBO BBIXOIHBIX
XapaKTEPUCTUK M 3apUCOBATh HA OJHOM PHUCYHKE BBIXOJHBIE XapaKTEPUCTHKU IS
Tpex 3HaueHur Toka 0a3bl: Is1 = 0; I6270,5I6max; 163 Tomax .BBIKIIOUMTE TUTaHHE MOTYJIA.
Jlns aToro ¢ momorbio nmoreHnuoMerpa RP1 ycranaBnuBarh Tok 6a3sl Is1 = 0; 16270,5
Iomax; I637Tomax M3MeHsAst Hanpsbkenue Uy, moreHumomerpoM RP2 B 1menwm kosutekTopa
HalpsDKEHWE OT HYJIEBOTO 3HAUCHMsI M3MEPSATh TOK KoJulekTopa I TpaH3ucTopa.
[IpousBectu U3MEpeHUsI TOKA KOJUICKTOpA MPU HECKOIbKUX 3HAUCHUSIX HAMPSIKCHUS
Uks. Pesympratel m3Mepenuit 3anectd B Tab61.3.2.4. [IpomsBecTn aHaJIOTHIHBIC
M3MEpEHUs TpHU JBYX JPYruX 3HAYCHUSX Toka 0asbl. [lepen KakapIM H3MEpeHHEM
HE00X0MMO MOJIPETYIMPOBATh TOK 0a3bl TPAH3UCTOPA.

g = Ta6muna 3.2.4
I, MA
U, B

3.3. DKCHEepUMEHTAIBHOE WCCIICOBAaHUE YCWJIMTEIHLHOTO Kackala Ha OWMOIIpHOM
TPaH3HUCTOPE

3.3.1. CoOparb cxeMy ISl UCCIEA0BAHMS YCHUIIUTEIBbHOTO Kackaaa. Pa3oMKHYTh
Toukn X1-X3, yCTaHOBUTH 3aJaHHOE 3HAYEHUE compoTHBiIEHUsS pe3uctopa R2. K
rHe3qy X13 MOAKIIOUMTH BBIXOJHOE HANpsDKEHUE (PYHKIMOHAIBHOIO Te€HepaTopa,
COEJIMHUB 3€MJII0 TeHeparopa ¢ rue3gomM X16. CoequHUTh NepeMbluYKOr THe3aa X9-
X10. Toaxmounts kanan CH1 ocuumnorpada ko Bxoxy ycunutens (rae3na X9, XI5),
a xanan CH2 x Beixomy ycwiurtenst (rHe3no X3). BKiIouuTh BpeMEHHYIO pa3BEPTKY
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ocrmuutorpada.  Brmrounth  (yHKIMOHANBHBIA ~ TEHEpATOp W YCTAHOBUTH
CUHYCOMJANBbHBIN CUTHAI 4acTOTOM 50 I'll, yMEHBIINTE CUTHAM JO HYJIA PETYISITOPOM
ammmuTynbl.  Ilepexmounts Bxomel CHI1  ocmmmtorpada Ha TONOKEHHE «BXOJ
3aKopoueH». Bkmounts nuranue crenaa. [Ipm toke I = () yCTaHOBUTH € IIOMOILBIO
noreHimomerpa RP2 3amanHoe 3HaueHwe E nanee HE M3MEHATh €ro MpPHU BCEX
AKCIIEpUMEHTaX (HE TporaTh py4yKy moreHiuomerpa RP2!);

3.3.2. Ilo cHATOW paHee XapaKTEPUCTUKE NPSAMOM Mepenayr IO TOKY MpH
HaJMYUU HArpy3KU OINPENETUTh BETUYUHBI TOKA MOKOs 0a3bl [, peskuMa yCUIeHHUs
Kiacca A.

3.3.3. OnpenenuTs  AKCIEPUMEHTATBHO  MAKCUMAJIbHYIO  AMIUIUTYAY

HEHUCKQXEHHOTO BBIXOJHOTO CHHYCOMJAIBHOIO HANPSKEHUS Upyxm. YCTaHOBUTH
MOCTOSIHHBIM TOK ©0a3bl paBHbIM lg;. IlnaBHO yBenmuuuBaTh MepeMEHHBbIA BXOIHOMN
CUTHAJI JO0 IIOSABJICHHUS BHUAMMOIO YIUIOUIEHUS BEPIIMH CHUHYCOHUIBl BBIXOJHOTO
HaIpSDKEHUS.

OOpaTuTh BHHUMAaHHE, OJHOBPEMEHHO JM HAYMHAIOT YIUIOLIATHCS MOJIOKUTENIbHAS U
OTpHIaTeNIbHAs MOMYBOJHBL. [IpM HEOOXOIMMOCTH YTOUHUTH MOJOKEHUE padoueit
TOYKM TOKOS. M3Meputh ¢ mOMOIIBIO ocuuwuiorpada aMmIiuTyabl HEHMCKaKEHHOTO
BbIXOTHOTO Uyt BXOAHOTO — UgicurHanoB.  Onpenenuts KO3(QQPUIUEHT yCUIICHUS
KacKaza 1o

HAIpSDKEHHUIO.  3apHUCOBATh OCLHMJIOTPAMMBI BBIXOJAHOTO CUTHANAa ¢ UCKAKEHUSIMH U

4. Conep:xxanue oTuera

a)HaMMEHOBaHME PaOOTHI U 11€JIb PAOOTHI;

0)2JIEKTPUUECKHE CXEMBI ITPOBEJIEHHBIX SKCIIEPUMEHTOB;
B)TaOJIUIIBI C PE3YyJbTaTaMH KCIIEPUMEHTA U OCIIUIIOrPAMMBI;

I) pe3yJbTaThl JIKCIEPUMEHTAJIbHBIX MCCIECIOBAHUNA M MPOBEJACHHBIX 110 HUM
pacyeToB, TOMEIICHHbIE B COOTBETCTBYIOIIME TAOJMUIIBI; ONPEACIUTh 10
AKCIIEPUMEHTAILHBIM XapaKTEPUCTUKAM MPSIMOM TEpe/ladu MO TOKY CTaTHYEeCKUH
kod(dduimeHT nepeaaun Toka. B u xoaddunmreHT ycunenus kackaaa no toky K,
Npu 3aJaHHOM Harpy3ke BOJHM3M padodeil TOYKM TOKOS JJis 3aJJaHHOTO Kjacca

YCUJICHHUS:
podl AL
6 AIG

MaKCUMaJIbHOTO curHaina Oe3 uckaxenusd.3.3.4.JMccrnenoBate paboTy TpaH3uUCTOpa B
KIII04eBOM pexume (knacc D). YeranoBure I5 = Ou yBeIMYUTh BXOAHOE HANPSHKEHHE
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70 Iepexoja TPaH3UCTOpa B KIIIOYEBOM PEXKUM. 3apuUCcOBaTh OCLHULIOTpamMMy
BBIXO/IHOTO HANPSKEHUS.
5. KoHTpOJIbHBIEC BONIPOCHI

1. KakoB npuHIUIT AEHCTBUS TpaH3UCTOpa?

2. Kakue cyniecTByOT CXEMbI BKJIIOUEHUS TPAH3UCTOPOB?

3.KakoBa MOJSPHOCTH MOCTOSHHBIX HAIPSDKCHUM, MPUKIAIBIBAEMBIX K TPAaH3UCTOPY
THUIIA N-p-1 TIPU PA3IUYHBIX CXEMaX BKIOUCHUS?

4.Kak BBINIAIAT BBIXOJHBIE M BXOJHBIE CTATHUYECKHE XapaKTEPUCTUKH B CXEME C
o01UM SMUTTEPOM?

5.UTo0 Takoe craTMyecKas XapaKTEpHUCTHKa MNpsMOM mnepenadyn no Toky? Kak ee
noctpouth? Kak OHa BUAOU3MEHSIETCS ITPU HAJIMYMK HArpy3ku? Kak ee cHATH?

6.Kak onpenenuts craTuueckuii KOAQGUIIUEHT Mepeaun TPaH3UCTOpa 1Mo ToKy B?
7.KaK CHATH CTaTUYECKNE BBIXOHBIE XAPAKTEPUCTUKH?

8.Kak moctpouTps nuHHIO HArpy3Kn?

9.Kak BpIOpats pabouyro TOUKY MOKOA B Kiaccax A, B, D?

10. Hapucyiite cxemy yCUJIUTEIBHOIO Kackaia ¢ OOLIUM SMUTTEPOM.

11. KakoBO Ha3Hau€HUE AIEMEHTOB YCWINTENA?

12Kak omnpeaenuTh KOAX(pQGUUMEHT YCWIEHUS Kackaja IO TOKY M HaIpsKEHUIO

(rpaduyecku v SKCIIEPUMEHTAIIBHO)?

13. YUro Takoe 00J1aCTh aKTUBHOTO YCUICHUS, HACBIIICHHA, OTCCUKH?
14. Yto Takoe KIr04eBOi PCKHUM, KaKOBBI IIPCUMYIICCTBA KIIIOUCBOI'O PCKUMA.

Jlabopamopnasn paboma
TEMA: UICCIIEJOBAHUE OJJHO®A3HOI'O ABYXITOJYIIEPUOJHOI'O
BBIITPSAMUTEJIS
1. eab padoTsl
O3HAKOMUTBCA C MPUHIMIOM PpabOThl U OCHOBHBIMU CBOMCTBaMU OJIHO(A3HOTO
JIBYXITOJIYyTIEPUOIHOTO BBIMPSIMUTENIS, U3yUYNUTh BIUSHUE CITIAXHUBAIONUX (QUIBTPOB HA
paboTy BBITIPSMUTEILHOTO YCTPOUCTBA.
2. Onucanne J1alOPATOPHOIl YCTAHOBKH
JIuueBas maHenb 1a00paTOPHOTO MOYJIS IIpeAcTaBieHa Ha puc.3.3.1.
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SA1 @ AL/ Z

Pue. 3.3.1

Ha nuneBoit manenu wu300paskeHa SJEKTpUYECKas cxema OJHO(pA3HOTO0 MOCTOBOTO
BBIIIPSIMUTEINS, YCTAHOBJIEHBl KOMMYTHUPYIOIIME JJIEMEHTBI W KIEMMBI  JUIA
MOJIKJIFOUEHUST aMIIepMETpPa, BOJIBTMETPA U ocIuiuiorpada.

BoinpsiMutenbHble  yCTpOMCTBA — CIOyKaT g NpeoOpa3oBaHUsS — MEPEMEHHBIX
HaIMpsHKCHUH W TOKOB B ITOCTOSTHHBIC. HeoOXomuMOCTh B TakoM MpeoOpa3OBaHHUH
BO3HUKAET JIOCTATOYHO 4YaCTO, HANpPUMEpP, MPU BICKTPONUTAHUHU PazHOOOpa3HOM
AJIEKTPOHHOM amnmapaTrypbl, 3JIEKTPOABUTATENICH MOCTOSHHOIO TOKA, AJIEKTPOJIU3HBIX
YCTAaHOBOK, B YCTPOWCTBax Il 3apsga aKKyMYJSITOPHBIX OaTapeil, B aBTOMOOMIISX
MIpY TUTAaHUU OOPTOBOI CETH OT TeHEpaTopa MEPEMEHHOTO TOKA.

BrimpsMuTeTbHBIE YCTPOMCTBA OOBIYHO COCTOST W3 TpaHc(opMaTopa, OTHOTO WIIH
HECKOJIbKUX JJIEKTPUYECKUX BEHTHIICH M CriiakuBaroliero gpuibrpa. Tpanchopmarop
CIYKUT JUIsI TIONydeHHs] TpeOyeMoro 3HAuY€HUsS BBIIPSIMIISIEMOTO TEPEMEHHOIO
HanpspKeHHsl.  DJIEKTPUYECKUE BEHTWUJIM - YCTPOMCTBa, OO0Na/aloliue CBONCTBOM
OJTHOCTOPOHHEN IIPOBOAMMOCTH AIEKTPUYECKOTO TOKA, CIIy’KaT TS
HEIMOCPEAICTBEHHOIO Mpeo0pa3oBaHusl MEPEMEHHOTO HANPSHKEHUS B MYJIbCUPYIOIIEE
HaNpsDKEHWE OOHOIO 3Haka. Yaine BCEero B KAauyeCTBE DJIEKTPUYECKUX BEHTUIICU
WCTOJIB3YIOTCSl MOJYIPOBOAHUKOBBIE JTAOBI. Crnaxxuaromue (bUIBTPHI
MPUMEHSAIOTCS  JIJIA

YMEHBIICHUSI  IMYJbCAMA  BBIIPSAMIEHHOIO  TOKa W HaNpsOKEHUS — Ha
BBIXOJI€ BBIIIPSIMUTEIBLHOTO YCTPOMCTBA.

[Ipu BBIIPAMJICHUU TEPEMEHHOTO HAIPSHKCHUS B 3aBUCUMOCTH OT dmclIa ¢as
BBINIPSAMIISIEMOTO HAIPSHKEHUSI, XapaKTepa Harpy3Kyd U TPEOOBaHUM, MPEbABISIEMBIX K
BBIIPSIMUTEJIBHOMY TOKY W HalpPsKCHUIO, JJIEKTPUYECKUE BEHTWIA  MOTYT
COCIMHSTHCS 0 pa3auvHbIM cxemaM. HauOosbiliee npuMeHeHne Npu BRIMPSIMICHUN
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onHO(A3HOTO HANPsDKEHWS TONyYMiia JBYXTOJIYNEPHOAHAs MOCTOBas CcxeMma
BBIIPSIMIICHUSL.

MocroBasi ABYXIIOJIyIIEpUOAHAsA CXEMa BBIIPSAMIICHUS COLEPKUT JBE Mapbl JIUOIOB,
BKJIFOUEHHBIX 10 CXEME YeThIpexImieuHoro mocra (puc. 3.3.2). B TeueHue kaxxaoro
IIOJIYIIEpUOAA TOK IPOXOAUT IOCJIEN0BATEIBHO Yepe3 ABa IU0AA B IIPOTUBOIIOIOKHBIX
IJIe4ax Mocra. B o1MH nosynepuox BXOJHOIO HAIIPSKEHUS TOK IIPOTEKAET OT KIIEMMBI
«A» uepe3 aumon VDI, narpy3ky Ry, amon VD3, x knemme «B». B cnemyrommit
ITOJIYTIEPUO, TTOJISIPHOCTh BBIIPSAMIIIEMOTO HANPSDKEHUS MEHSAETCS M TOK MIET OT
kiemmbl «By, uepes nnon VD2, varpysky R, nnog VD4 k kitemme «A».
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HanpaBneHue Toka depe3 Harpy3ky BCE BpeMs OJHOTO
3HaKa, T.€. MOCTOsSHHOe. HampspkeHne Ha Harpyske
Urnntynbscupyroriee (puc. 3.3.3). [TocTostHHAs
COCTaBJISIONIAS HANpsOKCHUS Ha Harpyske (cpeaHee
3HAYCHUE BHIIPSIMIICHHOTO HAIIPSKCHHS )

Yacrora MyJIbCalun (uacrota OCHOBHOM
rapMOHUYECKOU COCTABIIAOIIEH BBIIIPSMIICHHOIO
HanpsDKEHHsI) B OTOM CXeMe paBHA JBOMHOM 4YacToTe
HaNpPsDKEHHS] HCTOYHHUKA TUTaHUSI.

Koaddunmentr mymbcanmii  (OTHOIICHWE  aMIUTATY/IBI
OCHOBHOW TapMOHHMKH BBIIPSIMIICHHOTO HAIPSOKEHHUS K
CpPEIHEMY 3HAUEHHUIO 3TOr0 HANpsKEHHs)) B MOCTOBOM
cxeme K= 0,67.

_ tHaHpH)KGHI/IC, BOCIIpHHUMACMOC  KaXXKIbIM JHOJOM B

HETIPOBOJISIIMKN  TTONyIIepuoa - oOpaTHOE HamnpsHKEHHE,
ONpEEsACTCS 3HAYEHUEM BBIIPSAMIIIEMOIO HaIPSKEHUS
Ha BTOPUYHOMN 00OMOTKe Tpanchopmaropa.

tMaKCI/IMaJIBHOC 3HaYeHUE OOpaTHOrO HAINpPSIKEHUS Ha

AUO0IEC Mo6p.MClKCpaBHO AMINUINTYAHOMY 3HA4YCHHIO
BBIIPAMIIICMOI'O HAITPAKCHHSA Uom:

Puc. 14.4
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JIns  yMEHbIIEHUS NyJbCAMA  BBIOPSIMICHHOTO  HANpPsDKEHUS — BKIIKOYAKOT
ANIEKTpUUECKu  criaxuBatonui  ¢uneTp. [IpocTedimmmMu  CriiakUBarOIIMMU
bunpTpaMu SIBISIIOTCS KOHJEHCATOP, BKJIIOYAEMBIM IMapajuiesibHO CIab0TOYHOM
Harpy3ke (puc.3.3.4) W WHAYKTUBHBIA (QUIbTp (Ipoccenb), BKIHOYAEMBIN
MOCJIeI0BATENIbHO C CUIIBHOTOUHOM Harpy3koii (puc.3.3.5).

[Ipyu  ucmoyib30BaHUM  €MKOCTHOTO  (PuiibTpa  CIIAKUBAHHE  MYJbCallui
BBINIPSMIICHHOTO HAIPSHKEHUSI U TOKA TPOUCXOJIUT 3a CUET NEPUOIUUECKON 3aps/IKU
KOHJIEHCAaTOpa W IOCIEAYIOUIEN €ro pa3psAIKd Ha CONPOTUBIIEHHME HArpy3kh Ru.
3apsiika KOHJICHCATOpa IPOMCXOJUT, KOTJa MIHOBEHHOE 3HAYEHHE BTOPHUYHOTO
HampsDKeHHWsT  TpaHc(opmaTtopa BBIIIIE HANpsODKEHUST Ha Harpyske (M Ha
koHgeHcaTtope). Korga HampspkeHwe Tpancdopmaropa CTaHOBUTCS MEHBIIE
HaIpsDKEHUST Ha KOHJIGHCATOPE, AUOJIbI 3aKPBIBAIOTCS W KOHJIEHCATOP pa3psKaeTcs
yepe3 conpoTuBieHue Harpysku (puc. 3.3.4). [lanee mpouecc noBropsiercs. [Ipu
BKJIFOUEHUH EMKOCTHOTO (WiIbTpa HamnpspKeHWE HE YMEHbIIAeTCs 10 HyJs, a
MyJIbCUPYET B HEKOTOPBIX MpENETax, YBEJIMYMBAs CpEOHEE

3HAUYCHHEC BBIPSIMICHHOIO HAIPSKCHUS. oYY Y __
EMkocte koHaeHcaTtopa sl (QuiIbTpa BBIOMPAIOT — TaKOM L
BEJIMYUHBI, YTOOBI JJII OCHOBHOM TapMOHUKH BBITIPSAMJICHHOTO
HampsDKCHUS €MKOCTHOE COIIPOTHUBIICHUE KOHJEHCATOopa U H Ry
XC®OBUIO 3HAYUTEILHO MEHBIIIE COIPOTHUBIICHUS HArpy3ku RH

o R S N S

ch; — 1/211:er C(D <10 RH.
OTcrona BHJIHO, YTO INPHUMEHEHHE E€MKOCTHOro (uibTpa 0osnee 3PQPEKTUBHO MpU
BBICOKOOMHOM Harpy3ke ¢ MajbIMU 3HAYCHUSIMH BBIIPSAMIIEHHOT'O TOKA, TaK KaK MpH
3TOM BO3pacTaeT 3PPEeKTUBHOCTD CIIAXKUBAHUS.
OddexTuBHOCTh (HUIBTPOB OLIEHUBAIOT KOIPPHUIIMEHTOM CIIAKUBAHUS (, PABHBIM
OTHOIIICHUIO KOY(PPHUIIMEHTOB MyJIbCalliii Ha BXOJIE M BBIXOJIE (PUIIBTpA:

q = Kyisx / Knigx -

[Ipy BKIIOYEHHHM MHIYKTUBHOIO (UIBTpa IMOCIENOBATENbHO C HArpy3Koil
M3MEHSIOIIEECs MarHUTHOE T0JI€, BO30YX/1aeMO€e MyJIbCUPYIOIUM TOKOM, HaBOJIUT
AIIEKTPOJBMKYIIYIO cUly caMouHaykuuu e= + Ldi/dt. B coorBeTrcTBUU € 3aKOHOM
AIIEKTPOMArHUTHON HMHAYKLIWU SIIEKTPOJABMKYIAs CHJIa HampaBleHa TaK, YTOOBI
CTJIaUTh MyAbCAIlMM TOKa B IIETH, CJIEAOBATENIbHO, U MyIbCAIlMN HAIpPSDKEHUS HA
Harpy3ke Ru. DQ¢eKkTUBHOCTh CIMIAXXMBAaHUSA YBEIWYHBACTCS TpPH OOJBIINAX
3HAYEHUAX BBHIMPSMIICHHOTO TOKA.
BenuunHy WHAYKTUBHOCTH (WIBTpa BBIOMPAIOT TakuM 00pa3oM, YTOOBI
WHIYKTUBHOE  COIPOTHBIICHHE ¢unbrpa X <DOBUIO
3HAYUTENBHO Oosbiie BeanunHbl Xro = 27 for Lo 2 10 Ry. COINPOTUBJICHMUS
Harpy3ku Ry :
Bonbliee yMeHbleHHE MyabCaldil BBIIPSAMICHHOIO HANpsKEHUS 00ECTIeYMBAOT
CMEIIaHHble (UIBTPBI, B KOTOPbIX HCHOJB3YIOTCSI U  KOHJEHCATOpPbl MU
MHAYKTUBHOCTH, Hanpumep, ['-o0pa3nbie u I1-00pa3nble crnaxkuparomuye GuiIbTphl.
Bonee ny4iine pe3ynbrarbl 00€CIEUNBAIOT aKTUBHBIE CITIAKHUBAIOLIUE (PUIIBTPBHI.
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3. IlopsAOK BBINOJIHEHUS PA0OTHI

3.1. O3HakoMHThCA ¢ JaboparopHoil ycTtaHOBKOW. [loaroroButs k pabdote
MOJYJIb

«OnHoda3Hbli  BBIIPSMUTENL» W U3MEpPUTEIbHBIE  NpUOOpbl  (MOIYIH
MYJIETUMETPOB,

MOJTY/b U3MEPUTENTLHBIN) [Ipn
pabote ucnosb3yercs ocuusiorpad.

3.2. [IpucoequHnuTh K HCCIEAYEMOMY MOAYNIIO aMIEpMeETp  JUIs
U3MEpEHUs

BBIIIPSIMJIIEHHOTO TOKa Harpy3ku. MyJbTUMETp MEPEBECTU B PEXKUM H3MEPEHUs
MIEPEMEHHOT0 HAMPSDKEHUS. BKIIIOUUTD 31EKTPONUTaHUE CTeH 1a (MOJIYJIb TUTAHNS)
u

BKJIFOUUTH ocIiuiuiorpad st HabmoaeHus: GopM HaIPSIKCHHI.

3.3. BrirounB nuranue moayisi (Boikimtouatenb SAl) Ilpu pasomkHyTOM
Kitode SA2 uU3MepuTh BBIIPSAMIISiEMOE HampsbkeHue £/7 Ha BTOPUYHOW OOMOTKE
Tpanchopmaropa. Pesynbrar nzmepenus 3amnucarh B Tadm. 3.3.1.

3.4. llonkmounTh K BTOPUYHOM OOMOTKE TpaHchopmaropa BMECTO
myisTUMeTpa ocumiuiorpad. [lomyunts Ha 3KpaHe yCTOWYMBOE M300pakeHHe U
U3MEpPUTh aMIUTUTYIHOE 3HAYEHHE BBIIPAMIISIEMOro HampsbkeHust Uz, 3apucoBarb
B MacmTabe OCIIIJIOTPaMMY BBIIPSAMIISIEMOTO HATPSKEHHUS.

3.5. IlepeBecTn  MyJIBTUMETP B  PEXKHM  H3MEPEHHUS  IOCTOSIHHOTO
HaIPSHKEHUS, TTOJIKIIIOUUTh MYJIBTUMETP K BBIXOJHBIM 30KMMaM BBIIPSIMUTEIBLHOTO
MOCTa M U3MEPHUTh BEIWYUHY BBIIPSAMIICHHOTO HampsikeHuss U20B pexuMme
XOJIOCTOT'O XO/1a BeIpsAiMuTens. Pesynbrat 3anectu B Tabm.3.3.1.

Tabnnua 3.3.1

Uom Uy Uzo / Uz

.

3.6. Ilopxmounth ocuwuiorpa K OAHOMY M3 JUOAOB, IOJYYHUTH
yCTOMYMBOE H300pa)K€HHE, H3MEPUTh BEIMUMHY MAaKCUMAaJIbHOTO OOpaTHOTO
HaNpsHKEHUs Ha TUOJIE Uo,Op.MAKC., 3apUCOBATH B TOM K€ MaciiTabe OCUMILIOrPaMMY
HaNpsHKEHUS Ha THOJIE.

3.7. UccnenoBarb paboTy BBIIPAMUTENSI 0€3 CIVIAXKUBAIOIIUX (DUIBTPOB.
Jns ATOro yCTaHOBUTH 3aJAHHYIO IIPENOJABATEIEM BEJIWYMHY CONPOTUBIICHUS
Harpy3ku Ry Tloaxmounts ocuuuiorpad mnapajuieibHO Harpy3ke, BKIIOYUTH
TymOnep SA2 w® 3apucoBaTh B TPSKHEM MacmTabe OCIHUUIOTPAMMY
BBIIIPSIMJIICHHOTO HamNpsbKEHUs Ha Harpy3ke UHIpPU OTCYTCTBUM CIVIAYKHMBAIOIIHMX
¢unabTpoB. OnpenenuTs MO OCHWIIOrpaMME JBOMHYIO aMIUIMTYLy MHyJibcalui
BBIIPSIMIIEHHOTO HanpspKeHUs! 2Updnep. VI3MEPUTH € MOMOIIBIO MYJIBTUMETpA
MIOCTOSIHHYIO COCTABIISIONIYI0 HampshkeHust Ha Harpyske Uj. ¢ = Undnep/ Us

Tabnnua 3.3.2
TapameTp Tun ¢puasTpa
OTKAIOUEH Co Lo Lo Co
2Undnep
U
q=Umdnep/ Ud
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Pesynbratel m3Mepenuit 3aHectd B Tabm.3.3.2. [lo pesynpraram u3MepeHUi
oTpenenuTh KO OHUITMESHT MyJIbCAITHHA

3.8. HccnenoBaTh BIUSHHE Ha BBIIPSIMICHHOE HANPSIKEHHE E€MKOCTHOTO,
WHIYKTUBHOTO ¥ WHIYKTUBHO-€MKOCTHOTO CIVIQXXUBAKOMUX (GUiIbTpoB. s saToro
MOJIKJIFOYUTE OCIWIIorpad MapajuielbHO Harpy3ke M 3apucoBaTh B IMPEKHEM
MaciTade OCHWUIONPAaMMBI  BBIIPSIMIICGHHOTO  HANPSOKEHWST  HA  Harpyske
UHnpu KaxaoMm

BKJIFOUeHHOM (GuibTpe. [lpm 3TOM cpaBHHTH 3(PGEKTHBHOCTh CIVIQKUBAHUS
€MKOCTHOTO (puiibTpa ¢ pa3iMuHbIM 3HaYueHueM eMmkocTu ¢uibtpa (Clu C2). ns
3TOT0 M3MEPUTh C TMOMOIIBID MYJIBTUMETPA IOCTOSHHBIE COCTABJISIOIINE
BBIIIPSMIICHHOTO HampspkeHuss Udu ¢ moMomipio ocuuiuiorpada mepeMeHHbIe
coctapisitoniie UdnepBhITIPSIMIICHHOTO HAMPSHKEHUS MPU KaXJOM BKJIOYEHHOM
bunbrpe. PesynbraTsl u3MepeHuii 3anecT B Ta61.3.3.2.

3.9. Cusatp BHemHue xapakrepuctuku Ud = f (Id) BeIpsiMUTENS NIPU OTCYTCTBUU
buabTpa, IPU €eMKOCTHOM, MHAYKTUBHOM U UHTYKTUBHO-EMKOCTHOM (pribTpe. s
ATOr0, M3MEHSS C MNOMOIIBIO TMepekitodarenass SA6 BEIUYMHY COIMPOTHBICHUS
Harpy3ku RH, W3MepsATh BEJIMYMHY BBIIPSIMIICHHOTO Hampsbkenus Udu
BBITIPSIMJICHHOTO TOKa [dlpy KaXXJOM 3HAUYEHUHM COINPOTHUBJICHUS HArpy3KHU.
Pesynbratel n3mepenuii 3anectu B Ta0i1.3.3.3.

4. TpedoBaHus K 0T4eTY 1O padore

Otuer o padoTe TOIKEH COAEPIKATH:

a)HauMEHOBaHUE PaOOThI U LETb padOTHI;

O)IPUHLHUITHAIIBHYIO SJEKTPUUYECKYIO CXEMY BBIIPSIMUTEIS;

B)PE3YJIbTaThl JKCHEPHUMEHTAIBHOTO WCCIENIOBAaHUA W MPOBEAEHHBIX MO HUM
pacyeToB, IOMEIIEHHBIE B COOTBETCTBYIOLIUE TAOIUIIbI;

I)OCIIIIJIOTPAMMBbl HaPSKEHUI;

n)rpavKy BHEIIHUX XapaKTEPUCTUK, IOCTPOEHHBIE 110 pe3yJibTaTaM U3MEPEHMUI;
€)BBIBOA O  (QUIBTPYIOIIMX  CBOMCTBaX  CHIAQXHUBAIOMMX  (QUIBTpO U
CpPaBHUTEJbHAS OLICHKA BHEIIHUX XapPAKTEPUCTHK.

5.KoHTpoJIbHBIE BONIPOCHI

1.Kakue QpyHKIMH BBIIOJHSIOT B BBIIPSIMUTENISIX CUIOBOM TpaHchopmaTtop , 010K
JIMOJIOB Y CIITXKUBAIOLIUIN PHIIBTP?

2.MI3MeHUTCA M TOJIAPHOCTh BBIXOJHOIO HANpPSHKEHHS BBIIPSIMUTEINS TIPU
W3MEHEHHUH MOAKIOYEHHS BBIBOJOB EPBUYHON WM BTOPUYHONM OOMOTOK?

3.1Ipu Kakux yCIOBUAX MOIYIIPOBOJIHUKOBBIM THO IPOBOAUT IEKTPUIECKUI TOK?
4.1ToueMy KOHAEHCATOpP BKJIIOYAIOT MMAPAJUIEIBHO HATPy3KE, & MHIAYKTUBHOCTH -
IIOCJIeI0BATEIbHO C HEH?

S5Kakoit ¢unetp u3 wuccienyembix B jaboparopHoi paboTte obecreyuBaeT
NOJTyYeHUE HaUMEHbUIET0 KOAPPUIIMEHTA MyJIbCalUil U TouemMy?

6.Kakue mapamerpbl OIpENeNsOT HAKIOH (3KECTKOCTh) BHEUIHMX XapaKTEPUCTHK
BBITIPSIMUTEIIS?
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Kpurepuu ouenkn
-OLICHKA «3a4YTEHO»- BBICTABISIETCA  CTYJEHTY, €CIM HMEITCI MEJKue
NOTPEIIHOCTA, HE BIMIIONINE KapAWHAJIBbHO Ha 3HAHHUA OIpeAeSICHHBIC
IpOrpaMMoi 00y4IeHHUSI.
-OLICHKa «He 3a4YTeH0» - IpyOble OIIMOKH, MOJHOCTHIO HCKAXKEHO CMBICIOBOE

3HA4YCHUC, ITOHATHC, OIIPCACICHH.
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