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1 OHEHOYHbIE MATEPHAJIbl, HEOBXOUMbIE
JJI1 OHNEHKHW 3HAHUHU, YMEHUU U HABBIKOB JEATEJIBHOCTH
B IMTPOLHECCE OCBOEHUSA JNUCLHUIIJIMHBI

Tabnuua 2 — @opMupyembie KOMIETEHIIUN

O11eHOYHBIE

Kong n naumeHoBanue Kon u HaumeHoBaHUEe HHIUKATOPA JOCTUKEHUS MATCDHALLL
KOMIIETEHINN KOMIIETCHIIMH (YaCTH KOMIICTCHIINH ) P

U CpEJICTBA
2 3

1

JIMHEeWHbIEe eI NOCTOSHHOI'O TOKa

VYK-2. Ciocoben

N-1yk, @opMmynupyeT B paMKax MOCTAaBICHHON

nejan HpOGKTa COBOKyHHOCTB B3aMOCBIA3aHHBIX
3a/1a4, 00ECIIEUNBAIOIINX €€ TOCTHKEHHE.

IIPaBOBBIX HOPM,

HMMEIOIIMNXCS PECYPCOB U
OTpaHUYECHUN

ONpeAeATh KpyrT 3a7a4 B Onpenenser 0XXxu1aeMble pe3yJIbTaThl PEILICHUS
paMKax MOCTaBJICHHOM LIEJIN BbIJIeNIeHHbIX 3a1a4. UJ[-2yx, [Ipoexktupyer 3JIP
¥ BBIGMPAT ONTHMAIBHBIE | PEIICHHe KOHKPETHOI 3a1adn PoeKTa, Bpioupast | (COOECeoBanme)
CIOCOObI UX PEIICHHUS, ONITUMAJIHHBINA CITOCO0 €€ PEIICHHS, HCXOS U3 Kommiexr
UCXOJS U3 IEUCTBYIOLINX JENCTBYIOIIMX PABOBBIX HOPM M UMEIOIUXCS 3aJ1a4
IIPABOBBIX HOPM, pecypcos u orpannuenuil. M/1-3yk., Pemaer Tectuposanue
UMEIOLIUXCS PECYPCOB U KOHKPETHBIE 33JJa4l [IPOEKTa 3asBJIIEHHOTO
OrpaHUYECHUMN KadyecTBa U 3a ycTaHOBJIeHHOE BpeMs. U/ [-4yx.»
[TyGnuyHO npeAcTaBIsIeT Pe3yIbTaThl PELICHUS
KOHKPETHOM 3aJ]Ja4u TPOECKTA
JInHelHbIe e CUHYCOMIAIBHOTO TOKA
N/J-1yx., @opMynupyeT B paMKax IOCTABICHHOU
L€ TIPOEKTa COBOKYIHOCTh B3aUMOCBS3aHHBIX
YK-2. Criocoben 3a/1a4, 00eCIIeUNBAIOIINX €€ JOCTHKEHHE.
ONpeNeNsATh KPyT 3a7a4 B OrnpenensieT 0xugaeMble pe3yabTaThl pEIICHUS
paMKax IOCTaBJIECHHOM LIeJIN BbleNeHHBIX 3aaa4. /-2y, [IpoexTupyet 3JIp
1 BHIGHPATH ONTUMAIBHBIE | pElIeHHe KOHKPETHOM 3aauy IPOeKTa, Bhioupas | (CodecenoBanue)
CHOCOOBI UX PEIICHHS, ONITUMAJILHBIN CIIOCO0 €€ PeIeHNs, HCXOIS U3 Komriekr
UCXOJ1 U3 IEUCTBYIOIINX JIEMCTBYIOIIHUX IPABOBBIX HOPM M UMEIOLTUXCS 3aJ1a4
TectupoBaHue

pecypcoB u orpannuenuit. UJ1-3yx, Pemmaer
KOHKpPETHBIE 33/1a4i ITPOEKTa 3asBJICHHOIO
KauecTBa U 3a yctaHoBlieHHOe Bpemsi. U1-4yx.»
[Ty6nu4HO mpeacTaBiseT pe3yIbTaThl PelIeHUs
KOHKPETHOM 3a/1a4 IIPOEKTa

QJICKTPHUUYCCKHUC N3MCPCHMS

MarsuTHbIC ey 1IIpu MMOCTOAHHBIX MAIrHUTHBIX ITIOTOKAX,

VYK-2. Criocoben
OTIPE/ICIIATh KPYT 3a7a4 B

U BBIOMpATh ONTHMAJIbHBIE
CIOCOObI UX PEIICHHUS,
HCXO0Js U3 IEUCTBYIOIINX

IIPABOBBIX HOPM,

HUMEIOIIUXCS PECYPCOB U
OTpaHUYECHUMN

paMKax IOCTaBJIECHHOM LIEJIN

N-1yk., @opmynupyeT B paMKax OCTaBJIEHHON
L€ TIPOEKTa COBOKYIMHOCTh B3aUMOCBSA3aHHBIX
3a/1a4, 00ECIEUNBAIOIINX €€ JOCTHKEHHE.

OrnpenensieT 0xugaeMble pe3yabTaThl pEIICHUS
BbIIENeHHBIX 3a1a4. U/I-2yk.» [IpoexTupyer
perieHne KOHKPETHOM 3a1auu POEKTa, BRIOUpast
ONTUMAJIFHBIN CIIOCO0 €€ PeIIeHUs, HCXOIS U3
JIEUCTBYIOIIMX MMPABOBBIX HOPM U UMEIOLINXCS
pecypcoB u orpannueHuid. UJ1-3yx., Pemaer

TectupoBaHue

KOHKPETHBIE 3a7a4M IIPOCKTa 3asiBJICHHOTO
KauecTBa M 3a yctaHoBiieHHOe Bpems. M 1-4yx.,




1 2 3
DJIEKTPUYECKHUE MAILIUHBI
N/-1yx., @opMynupyeT B paMKax IOCTABICHHON
LIEJIM [TPOEKTA COBOKYITHOCTh B3aUMOCBSI3aHHBIX
YK-2. Criocoben 3a7a4, 00eCIeYnBAIOIINX €€ TOCTHKEHHE.
ONpEeCIIATh KPYT 3a7a4 B Onpenenser 0XXxunaeMble Pe3yJIbTaThl PEIICHUS
paMKax IMOCTaBJIECHHOM LIeJIN BblIeNeHHBIX 3aaa4. /-2y, [IpoexTupyet 3JIp
U BBIOMpATh ONTUMANIbHBIE | pElIeHHe KOHKPETHOM 3a7a4M MPOeKTa, BEIOUpast (cobecenoBanue)
Croco0bI UX pelIeHus, ONTHUMAaJIBHBINA CLIOCO0 ee peleHus, UCXOIS U3 Kommiexkr
HCXO0s U3 IEUCTBYIOIINX JENCTBYIOIIMX MPABOBBIX HOPM M UMEIOILIHUXCS 3aJ1a4
IIPaBOBBLIX HOPM, pecypcos u orpanndenuil. UJ1-3yyx., Pemaer TectupoBanmue

UMEIOLIUXCS PECYPCOB U
OrpaHUYECHUMN

KOHKPETHBIE 33]]a4l MTPOEKTa 3asBICHHOTO

KadyecTBa U 3a ycTaHOBJIeHHOE BpeMs. UJ[-4yx.»

[TyOnu4HO npeacTaBiseT pe3yIbTaThl PEIICHUs
KOHKPETHOM 3a7]a4u ITPOEKTA

OO01Me cBeIeHHs O CUCTEME IEKTPOCHAOKEHUS,
IIEKTPUYECKOE OCBEILEHUE, IEKTPOOE30NACHOCTD U

SKOHOMHSI 3JIEKTPOIHEPTUHU

VYK-2. Ciocoben
OTIPE/ICIIATh KPYT 3a7a4 B

N-1yk., @opmynupyeT B paMKax OCTaBJIEHHON
LIEJIM [TPOEKTA COBOKYITHOCTh B3aUMOCBSI3aHHBIX
3a7a4, 00eCIeYNBAIOLINX €€ JOCTHKEHHE.
OmnpenensieT 0)Xu1aeMble pe3yJIbTaThl PEILICHUS

paMKax IOCTaBJICHHOW LIEIHN BbIJIeNIeHHBIX 3a1a4. UJ1-2yk.» [IpoexTupyer 3JIP
Y BBIOMpATh ONTHUMANbHBIE | pEIIeHHe KOHKPETHOW 3aJauM MPOeKTa, BEIOUpas (cobecenoBanue)
CIOCOOBI MX PEIICHHUS, ONITUMAJTHHBINA CITOCO0 €€ PEIICHMS, HCXOIS U3 Komrutexr
UCXOJS U3 IEUCTBYIOLINX JENCTBYIOIIMX MPABOBBIX HOPM M UMEIOILHXCS 3aJ1a4
IIPaBOBBLIX HOPM, pecypcos u orpanndenuil. UJ1-3yx., Pemaer TectupoBanmue
UMEIOLIUXCS PECYPCOB U KOHKPETHBIE 3aJJa4X [TPOEKTa 3asBJIIEHHOTO
OTpaHUYECHUMN KadyecTBa U 3a ycTaHOBJIEHHOE BpeMs. UJ[-4yx.»
[TyOnu4HO npeacTaBiseT pe3yIbTaThl PEICHUS
KOHKPETHOM 3aJ1a4M IPOEKTa
OCHOBBI JIEKTPOHHUKH
N/-1yx., @opMynupyeT B paMKax IOCTABICHHON
YK-2. Cnocoben LIEJIM [TPOEKTA COBOKYITHOCTh B3aUMOCBSI3aHHBIX
ONpEAEIIATh KPYT 3a7a4 B 3aj1a4, 00€CIeYNBAOLINX €€ JOCTHKEHHE.
paMKax MocTaBlIeHHOM nenu | Onpenenser 0KUAAEMBIE Pe3yNbTaThl PEIICHUS
Y BBIOMPATH ONTUMAJIbHBIE BbIZICNICHHBIX 3a1a4. UJ1-2yk., [IpoexTupyer
CHOCOOBI UX PEIICHHUS, pelnieHre KOHKPETHOH 3a/1a4yn mpoekTa, Beioupas | TectupoBaHue

UCXOJs U3 NEUCTBYIOLINX
IIPABOBBIX HOPM,
HUMEIOIIUXCA PECYPCOB U
OTpaHUYECHUN

ONTUMAJIBHBINA CLIOCO0 ee pelIeHus, UCXOIS U3
JENCTBYIOIIKX MPABOBBIX HOPM M UMEIOIIHUXCS
pecypcoB u orpannuenuit. UJ1-3yyx, Pemmaer
KOHKPETHBIE 33/1a4i ITPOEKTAa 3asBJICHHOTO
KauecTBa M 32 YCTAaHOBIEHHOE BpeMsi




OueHouyHble MaTepHAJbI U CPEACTBA IJIS POBEPKHU
cpopMHUPOBAHHOCTH KOMIIETEHUM I

Tema 1. «J/InHeliHBIC eI MOCTOAHHOI'0 TOKA»

Bonpocsl 1151 codecenoBanust

1. Yro siBNeTCS KIIOYEBBIM IOHITHEM B ONPEIEICHUU KIIOCTOSTHHBIN TOK»?

2. Ompenenure TMOHATHS: «IJIEKTpUYECKass IENb», <«BIEKTPUYECKUNH TOK», «HAIPSHKEHUEY,
«MOILHOCTB.

3. HazoBuTE OCHOBHBIE 3JIEMEHTHI LIENU MOCTOSIHHOTO TOKA.

4. 3akon Oma 7151 ydyacTKa e U JJIs TOJTHOW LIETIH.

5. 3akon JIxoyns-Jlenna.

6. MOIIHOCTD LIETIH TOCTOSTHHOTO TOKA.

7. Pexxumbl pabOTHI LIETIH.

8. DHepreTUYecKuii 0anaHc AIEKTPUIECKON [EMH.

9. OCHOBHBIE TTOHSTHUS PA3BETBICHHON JIEKTPUUECCKOM IIETTH: «BETBbY, KY3€I», KKOHTYPY.

10. 3akonsl Kupxroga.

11. CocraBnenune ypaBHeHUH 1o 3akoHam Kupxroda Ha mpumepe mpocTeimeil pa3BeTBICHHOM
LETIH.

12. Onpenenenue HanpsDKEHUM, TOKOB, COINPOTUBIEHUM B JJIEKTPUYECKOM LENu IpH
IIOCJIEI0BATEILHOM COCIMHEHUH 3JIEMEHTOB.

13. Onpenenenue HampsDKEHUM, TOKOB, COINPOTUBIEHUM B  JJIEKTPUYECKOM LENU MpH
MapajuieIbHOM COEIMHEHUH 3JIEMEHTOB.

14. Onpenenenue HanpsKEHUM, TOKOB, CONPOTUBICHUN B 3JEKTPUUECKOMN LIEH MPU CMEIIAHHOM
COECIMHEHHH 3JIEMEHTOB.

15. YcrpolictBa 115l HOMYYEHHS] TOCTOSTHHOTO TOKA (MCTOYHUKH MOCTOSTHHOTO TOKA).

16. Kak nameputs 3/1C Ha 3akuMax akkyMmyJssitopa?

17. BHemHAs XapaKTepUCTHUKA UICTOYHHKA.

18. Kak ompenennTs HampsDKEHHE Ha 3aXKUMax NOTPEOUTENs TpH MapauieIbHOM W TIpH
[IOCJIEI0BATEIBHOM COEIUHEHUH aKKyMYJISTOPOB?

19. Enqununiel uamepenust OJ1C, HanpskeHus1, TOKA, COMPOTUBIICHUS, MOIITHOCTH.

20. BHyTpeHHee cOpOTUBIEHHE HCTOUHUKA.

KoMmiekT 3aaa4 mo TeMe

3amaua 1.
_}Il
— 1
Rl Hano: E=40 B, R;=30 Om, R;=20 Owm.
7y R2 ¢12 R3 Ompenenuts: I;, I, 15, HampsbkeHue Ha
E rapajieIbHOM y4acTKe
v
3amaua 2.
| |
R
IR, I R Jano: E=30 B, R;=15 Om, R,= R3=30 Owm.
ECD ¢2 3 Ompenenuts 1, I, I3 m HampskeHme Ha
I ¢I3 napajuieJIbHOM YYacTKe
4_1




3agaua 3.

3agaua 5.

Hano: R1=3 Om, R,=6 OmM, R;=4 Owm, Rs;=4
Owm, Rs=6 Om, U=30 B.
Haiitn: Il, 12, 13, 14, 15.

Hano: Ri=4 Om, Ry=4 Om, R3=6 OmM, R4=4 Owm,
Rs=6 Om, [,=2 A.
Haiitu: Il, 13, I4, 15, U

Hano: Ri=2 Om, Ry=5 Om, R3=6 OmM, R4=2 Owm,
Rs=8 Om, U=40 B.
OHpez[eJme: I], Iz, 13, 14, 15,

Hano: Rj=2 Om, Ry=4 Om, R3=6 OmM, R4=2 Owm,
R5:8 OM, 14:4 A.
Haiitu: 15, I, I3, Is, U.

Hano: R;=10 Om, R,=20 Om, R3=10 Om, R4=10
OmMm, R5=20 Om, U=80 B.
Haiitn: I], 12, 13, 14, 15.

Hano: R;=10 Om, R,=20 OM, R3=10 Om, R4=20
OM, R5:30 OM, 13:5 A..
Haiitu: 14, I, Iy, Is, U.



3agaua 9

Hano: R1=10 Om, R,=10 Om, R3=20 Om, R4=20
OM, R5:30 OM, 12:5 A.
Haiitu: 14, I, 14, Is, U.

Hano: R1=8 Om, R;=4 OmM, R3=6 Om, R4=20 Om,
Rs=30 Om, U=60 B.
Haiitu: Il, 12, I3, 14, 15.

Hano: Ri=8 Om, R,=4 Om, R3=6 Om, R4=20 Owm,
R5=3O OM, 12:5 A.
Haiitu: 1y, I3, 14, Is, U.

Hano: Ri=8 Om, R,=4 Om, R3=6 Om, R4=20 Owm,
Rs=30 Om, Is=3 A..
Haiitu: Il, 13, I4, Iz, U.

Hano: R1=12 Om, R,=10 Om, R3=8 Om, R4=12
Owm, Rs=18 Om, U=120 B.
Haiitu: 1y, I3, 14, Ip, Is.

Hano: R1=8 Om, R,=12 Om, R3=10 Om, R4=10
Owm, Rs=20 Om, I4=1 A.
Haiitu: 14, I3, U, I, Is.



3anaua 15. Lens umeer DJIC ucrounvka £ , BHyTpeHHee conpoTusienue 7 .

CorpoTuBieHUsT AIEKTPOIPUEMHHUKOB paBHbl 77 U 7, . OnpeaenuTb TOKU B

: : CONPOTUBIECHUAX /7, ¥, , HanpsDKEHHWE Ha 3aKHUMax IEKTPOIPHUEMHHUKOB U
I )

E,I’OC

N

COCTAaBUTb YPAaBHCHHC OaJtanca MOIITHOCTEH.

Jlannwle k 3a0aue 15

Howmep BapuanTa

Bemranna 2 3 y 5 6 7 3 9
n.OM | 6 7 8 9 10 T 12 13 15
n.Om | 4 5 6 7 g 9 10 T 12

E,B 100 110 120 130 140 150 160 170 180
¥y, OM 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8

Bennunna Howmep BapuanTa
10 11 12 13 14 15 16 17 18
r,, OM 16 6 7 8 9 10 3 5 7
r,, OM 17 4 5 6 7 8 5 6 7

E,B 190 100 110 120 130 140 100 110 120
7y, OM 1,9 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7

3agauya 16. Jlng uenu W3BECTHBI 3HAYECHUS Fo, Iy, 12, I3, ¥4, I's, ¥'e U [, Onpenenuts D/C
HCTOYHUKA, a TakKe IOKa3aHus amrepmeTrpa U BoibTMeTpa. Cumtas 3/IC HMCTOUYHHMKA HEU3MEHHOM,
OTIpeICTTUTh TIOKa3aHMs TeX ke MpudopoB npu conpotuBieHud ¢ = 0 (K3) u 7 = oo (0OpHIB 11EeTIN).

A [ Ll
XX K3
E I4
fo r I3 r llZ
Uns <V> " >
1
=—®

Jlannvle k 3a0aue 16

Howmep BapuanTa
1 2 3 4 5 6 7 8 9
79, OM 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
r1, Om 0,7 0,8 0,9 1,0 1,1 1,2 1,3 1,4 1,5
r2, OM 40 20 10 80 100 45 25 15 85

Bennunna

r3, OmM 8 4 2 16 20 9 5 3 17
rs, OM 4 2 1,0 8 10 4,5 2,5 1,5 8,5
rs, OM 2,4 1,2 0,6 4,8 6 2,7 1,5 0,9 5,1
76, OM 4 2 1,0 8 10 4,5 2,5 1,5 8,5

L, A 0,25 0,5 1,0 0,15 0,1 0,2 0,4 0,7 0,55




IIpooonsicenue mabauysl

Beuia Howmep BapuaHnTa
10 11 12 13 14 15 16 17 18
7o, OM 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
r1, Om 1,6 0,7 0,8 0,9 1,0 1,1 0,7 0,8 0,9
r2, OM 110 40 20 10 80 100 30 40 50
r3, Om 22 8 4 2 16 20 5 3 17
rs, OM 11 4 2 1,0 8 10 4,5 2,5 3,5
rs, OM 6,6 2,4 1,2 0,6 4,8 6 8 10 5
76, OM 11 4 2 1,0 8 10 10 4,5 8
L, A 0,8 0,25 0,5 1,0 0,15 0,1 0,1 0,2 0,3
3agauya 17. [y pa3BeTBICHHON IleMM TOJB3YsICh 3aKkoHaMH Kupxroda, ompenenuts TOKH BO BCEX
BETBSX.
e e
E; C‘) rs[] E- C‘)
lo1 lo2
AR il
Jlannvie k 3a0aue 17.
Howmep BapuanTa
Bemmiamka 2 3 J 5 6 7 s 9
E, B 45 50 55 60 65 70 75 80 85
E), B 60 65 70 75 80 85 90 95 100
ro1, OM 0,1 0,1 0,11 0,12 0,15 0,15 0,18 0,18 0,2
702, OM 0,15 0,15 0,2 0,22 0,25 0,25 0,3 0,3 0,35
r1, Om 2 4 6 5 7 8 9 10 11
r2, OM 2 3 4 5 6 7 8 9 10
r3, OM 10 15 20 25 30 35 40 45 50
74, OM 4 8 12 10 14 16 18 20 22
rs, OM 2 4 6 5 7 8 9 10 11
IIpooondicenue mabauyol
Howmep BapuanTa
Bemmmia 75 11 12 I3 14 15 16 17 18
E,B 90 45 50 55 60 65 70 75 85
E), B 105 60 65 70 75 80 80 85 90
701, OM 0,2 0,1 0,1 0,11 0,12 0,15 0,18 0,2 0,3
702, OM 0,35 0,15 0,15 0,2 0,22 0,25 0,25 0,15 0,3
r1, Om 12 2 4 6 5 7 2 4 6
r2, OM 11 2 3 4 5 6 4 5 6
73, OM 55 10 15 20 25 30 30 35 40
74, OM 24 4 8 12 10 14 10 15 20
rs, OM 12 2 4 6 5 7 2 4 6

10



DoHJ TECTOBBIX 3aJaHUM AJIA TEKYLIEr0o KOHTPOJISA 3HAHUM 110 TeMe

Bvibepume ooun npasunvHulil apuanm u Haxcmume KHONKY «/laneey
Posb HcTOYHMKA TOKA B 3JIEKTPUYECKOH 1eNu:

[TopoxknaeT 3apsKEeHHbIE YaCTULIBI

+Co31aeT ¥ MOIEPKUBAET Pa3HOCTh MOTEHIIMAIOB B AJIEKTPUUECKOM e
Pa3zpenser nonoxxurenabHble U OTPULIATENIBHBIC 3aPS]IbI

Bcé BrimeykazanHoe

IIpocTreiimas djieKTpUYecKkas uenb B 00513aTeJILHOM MOPSJIKE COAEPKUT:
Jlamny HakanmuBaHuA

DNEeKTpOoABUTATENb

Brixmrouarens

+VCTOYHUK 3JIEKTPUYECKOTO TOKA

Kakoe U3 NOHATHI OTHOCUTCH TOJBKO K NOCTOSSHHOMY TOKY M He OTHOCHTCH K IepeMeHHOMY ?
+Heun3MeHHOCTh HallpaBiIeHUs

[Tepuon

Yacrtorta

MrHoBeHHOE 3HAYCHUE BETUYHHBI

BeTBb10 Ha3bIBaeTCH YYACTOK IJIEKTPUYECKOM 1enu:

C namrioit HaKaTMBaHUS

+Mexny AByMs y3namMu

C npegoxpaHuTenem

C UCTOYHMKOM NUTAHUS

R
| —
L1
Ren1 (AD E1 E2 Ren2
B xakom pexume paﬁoTamT HCTOYHHUKH IJICKTPOIHECPTUHU .

ecau E; > Ey?

O0a B reHepaTOPHOM peKHMe

O0a B pexumMe noTpeduTens

+E| — B reHepaTopHOM pexume, E; — B pesxxume notpedurens

E, — B reneparopaom pexume, E; — B pexxume notpedburens

Kakoii Oyner Tok I B nenu 6arapeii, 00pa3oBaHHOM MOCJIeA0BATEIbLHBIM COeIMHEHHEM TPex
OIMHAKOBBIX raJIbBAHUYECKHX JIEMEHTOB M MUTawueil Harpy3sky Rg=9 Om

, ecaia IJIC kaxaoro raibBaHn4veckoro yiemMenta E=1,5 B, a
BHYTPEHHee CONPOTHBJICHHE IA1bBAHNYECKOro dj1eMenTa Ry=3 Om?

+0,25 A

0,125 A

0,083 A

0,5A

Kak u3meHnnTcsi conpoTuB/ieHHe MPOBOJAHUKA, €CJIH €ro JJMHY M IHaMeTP YBeJIUYNTh B IBa pa3a?
+He usmenurcs

YMeHbIINUTCA B JIBa pasza

VYBenuuuthes B 4 paza

VYBenuuutcs B 1Ba paza

11



Ecau Bce pe3ucTopbl HMEIOT OIMHAKOBOE cONpoTuBaeHne R=10 Om , TO
IKBHBAJICHTHOE CONMPOTHBJICHUE LIENIH PABHO:

+10 Om

20 Om

5 Om

40 Om

Benuuuna, oOpaTHasi CONPOTHBJICHUIO YYAaCTKA LeNH HA3bIBAETCH:
MouHOCThIO

+IIpoBOAMMOCTBIO

Cwutoif Toka

Hanpsoxkenuem

Kosnn4yecTBo y3/10B B cxeme
Tpu

COCTaBJIHACT:

+Yetbipe
IIecTs
Onun
B
300 /
200
100

n
[
=
[
n
b

IIpu 3a5aHHOM BOJILTAMIIEPHOH XapaKTEePUCTHKE IPUEMHHUKA
€ro CONpOTHBJICHHE COCTABHT:

20 Om

100 Om

10 Om

+20 kOm

B ssiekTpHYecKyI0 nens napajieJibHO BKIIOYEHbI TPU conpoTuBiaeHus mo 30 Om kaxnoe u
noasenaeHo Hanpsizkenne 30 B. Tok B nenu paBeH:

0,3 A

1A

+3 A

9A

Ecian nokaszanue ammnepmerpa pA=5 A , TO BOJIBTMETP pV mokamxer:

12



0,1 B
+250 B
25B
10B

Ecau Bce pe3ncTopbl HMEIOT OIMHAKOBOE cONPOTHBIIeHne R=20 OM
JKBHBAJEHTHOE CONMPOTHBJICHUE LIENTH PABHO:

10 Om

+20 Om

5 Om

40 Om

OTHomeHne CHIIBI TOKA K IJIOIIAIN NONEPEeYHOro Ce4YeHUs eCTh:
DNEeKTPOABMKYIIAs CUIa

Hanpsoxenne

MOIHOCTB 3IEKTPUUECKOTO TOKA

+IJI0THOCTB 3JIEKTPUUYECKOTO TOKA

C noBbILIEHHEM TEMIIEPATYPbI CONPOTUBJIEHHE METANIMYECKUX IPOBOAHUKOB:
YMmeHbIaercs

+VYBenuuuBaercs

He uzmensiercs

YMeHbIaeTcs He3HAYUTEIIBHO

Iloxa3zanmue aMIIepMeTpa COCTaBUT:

2A

10 A

+1 A

SA

IIpu yBein4eHNH BHYTPEHHET 0 CONPOTHUBJICHUS] HCTOYHHKA IOTEPH YJHEPIUU BHYTPH HCTOYHHUKA:
+¥YBennuuBaroTcs

YMeHbIIATCS

He u3mensrorcs

Y BeIMUNBaIOTCS TOJIBKO IIPU YBEIMUYEHUHN HATPY3KU

Ykazate popmyay ais BToporo 3akona Kupxroga:

D I1=0

Y U=) RI

+Y E=)RI

U=E-RI

BeTBbI0 Ha3bIBaeTCs Y4aCTOK YJIEKTPUYECKON Lenu:
C npenoxpaHuresem

C >nexTpon3MepuTeNbHBIM IPUOOPOM

+C OIHUM U TEM XK€ 3HAYEHHUEM CHJIBI TOKA
C UCTOYHUKOM ITUTAHUS

13



IlepBbiii 3axon Kupxroda ajst 3jieKTpu4ecKux nemnei NoCTOSIHHOIO TOKA:

D=0

2. IR =) E,

Z@Gi = ZEiGi

leRl‘l = ZEI’IIH + Z‘]nUn

3akoH OMa aJ1d MOJTHOM Lenu:

rO+RH

;U

rO+RH

=Y

o +R 1T
U

RH
barapesi cocTOMT W3 HEKOTOPOr0 YHCJIA 3JIeMEHTOB, BKJIYEHHbIX mocjaenoBarejbHo. JJAC
KaXK10ro 3jeMeHTa cocrapisier E=2 B, BHyTpenHee conporupjienne kaxkgoro r=0,1 Om. Cuna
TOKA, NMPOXOJSIIero 4Yepe3 BHeMHIOIW Harpy3ky R=9,0 Om, paBna 2 A. Uuciao 371eMeHTOB B
O0aTapee paBHO (IITYK):
4
8
+10
12
CoOpaHa nenb U3 MCTOYHNKA TOKA, amnepMeTpa u Jamnbl. UTo Oyaer ¢ nokazanuem
aMIepMeTpa, ecJiM B Lellb BKJIYUTH MOCIEA0BATEIbHO elle TAKYIO Ke JamIry?
+YMeHbIINTCS, TAK KaK CONPOTUBJIECHUE LIEMU BO3POCIIO
He u3meHnuTcs, Tak Kak npH MocjieJ0BaTeIbHOM COEIMHEHNH CHJIa TOKAa Ha BCEX ydacTKax Lenu
OJIMHAKOBA
VYBeanuuTCs, TaK KaK COMPOTUBIICHUE LIETTH YMEHBIINUIIOCH
YMEHBIINUTCA, TaK KaK COTPOTUBIICHHE LM YMEHBIINUIIOCh
B nenu U3 HCTOYHMKA TOKA, aMIIEPMETPA M JIaAMIIbI NAPAJJIEJbHO JaMIle NOAKJIIYAI0T elle OHY,
00J12/12101IIY 10 TAKUM 3Ke CONpPOTHBJIeHUeM. I3MeHUTCH 11 MPpH 3TOM NMOKa3aHue amnepMerpa?
+VYBenuuurcs B 1Ba pasa
[lokazanue HEe UBMEHUTCS
YMeHpmuTCs B ABA pasza
Bcé BrllieykazaHHOE HEBEPHO
Kakmue neiicTBUs 3JIEKTPHYECKOr0 TOKA HAOJIIOJIAKTCS NIPH NPONYCKAHUM TOKA Yepe3
MeTaJUINYeCKUil POBOTHUK?
+HarpeBaHne 1 MarHUTHOE JE€UCTBUE, XUMHUYECKOTO JEUCTBUSA HET
HarpeBanue, XuMruueckoe 1 MarHUTHOE ACUCTBUS
XHUMHUYECKOE U MATHUTHOE JICUCTBUSA, HATPEBAHUS HET
HarpeBanue n xummuueckoe 1ecTBUE, MATHUTHOTO IEUCTBHS HET
ToJIbKO MarHUTHOE IEVCTBUE
/Ba MpOBOIHUKA OAMHAKOBOM AJTHHBI M3rOTOBJIEHBI U3 0AHOTr0 MaTepuaia. Kakoe u3
NPUBEJCHHBIX HUKE COOTHOLICHUH IS JIEKTPHYECKUX cONpPOoTUBJIeHUil nepsoro R1 u BToporo
R2 npoBoaHUKOB cripaBeMBO, €CJIU IUIOIIAAb MONEePeYHOro ceYeHus NepBoro NpoBOAHUKA B 4
pa3a 0oJib1e BTOPOro?
+R2 =4R1
R1=R2

14



R1=4R2
3azaya He UMeeT OJJHO3HAYHOT'O PELICHHUS
Cpenu NpUBEAECHHBIX OTBETOB HET BEPHOI'O OTBETA

R1 R2
R4

R3
quy PaBHO oommee CONMpoOTUBJICHHUE 3HeKTpI/I'{eCKOﬁ Henu , €CJIN

CONPOTHBJICHHE KAXKA0T0 pesucropa paBHo 4 Om?

+10 Om

16 Om

12 Om

8 Om

Kakum npu6opom MOKHO H3MEPHTh Pa3HOCTH MOTEHUHMAJIOB B 3JIEKTPHYECKOM eNH, U KaK 3TOT
npudop BKJINYAETCH B JJICKTPHYECKYIO HelNb?

+BoasT™MeTp, napanieabHO

AMIiepMeTp, OCIE10BATEIBHO

AmMnepMeTp, napauieabHO

BonbsT™meTp, nocienoBaTenbHO

IIpu yBetnueHnu TemMnepaTypbl MeTALIHYECKOT0 IPOBOHNKA €ro CONPOTHBJICHHE
3JIEKTPHYECKOMY TOKY:

+¥YBenuuuBaercs

YMenbLaercs

He n3mensiercs

Her ogHo3HauHOrO OTBETA

IHoa neiicTBHEM KaKHX CHJI ABHKYTCH YJIEKTPHYECKHE 3apsiibl BO BHEIIHEH 3J1eKTPHUYECKOM
nenu?

+Ilox neicTBUEM CHUJI DIIEKTPUUECKOTO OIS

Ilox nelicTBUEM CTOPOHHUX CHII

Ilon melicTBMEM MarHUTHBIX CHUJI

Her ogHo3HauHOrO OTBETA

Kak npaktunyeckn onpeaeaunts 3/1C ucrounuka Toka?

+11pu noMoy BoIbTMETpA, IPUCOEAUHEHHOTO K IIOJIFOCAM HCTOYHUKA TOKA IPU Pa30MKHYTOM
BHEIIHEN LIEH

IIpu nomo1y BOJBTMETPA, IPUCOEAUHEHHOTO MAPAJIENBHO PE3UCTOPY BO BHEIIHEHN 1IENH

ITpu momo1y BOJBTMETPA U aMIIEPMETPA, IPHUCOCAUHEHHOTO K PE3HCTOPY BO BHEIIHEH LieNN
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Tadanua 3 — Kpurepun onenku ¢cGopMHUPOBAHHOCTH KOMIIETEHIIUIA

Kon 1 HanMeHoOBaHME HHIUKATOPA
IOCTHKEHUS KOMIIETCHIIUN
(4acTu KOMIIETCHITIH)

Kputepuu onienuBanusi chopMrUpoBaHHOCTH KOMIIETEHIIUN
(4acTu KOMIETEHITNH)

COOTBETCTBYET OIICHKE «3aUTCHO»
50-100% ot MakcuMaiabHOro dasa

N-1yk., @opmyaupyeT B paMKax
IIOCTABJIEHHOW LIEJIH NTPOEKTa
COBOKYITHOCTb B3aUMOCBSI3aHHBIX
3aja4, 00ecreynBaroNX ee
noctuxeHue. OnpenenseT 0XKu1aeMble
pE3yJIbTAThl PEIICHNUS BbIIECICHHBIX
3anay. U/1-2yk.» [Ipoektupyer
pelIeHne KOHKPETHOM 3a]a4ul [TPOEKTa,
BbIOMpas ONTUMANbHBIN cIOCO0 ee
pEILIEHNs, UCXOAs U3 IEHCTBYIOIINX
IIPABOBBIX HOPM U UMEIOLINXCS
pecypcoB u orpanndyeHuil. MJ{-3yk.o
Pemmaetr KOHKpeTHBIE 3aJJa4l [TPOEKTA
3asIBJICHHOTO Ka4eCTBa U 3a
yctanoBieHHoe Bpemst. U/-4yk.o
[Ty6nu4HO npeacTaBiseT pe3yibTaThl
pelIeHNs KOHKPETHON 3aJauM [IPOEKTa

CTyeHT MpUHUMAET aKTUBHOE YYacTHE B XOJIC
MIPOBEICHUS MPAKTHUECKUX U TAOOPATOPHBIX 3aHATHUH,
NPaBUIHHO OTBEYAET Ha TIOCTABJICHHBIE BOITPOCHI,
croco0eH My OIMYHO MPEACTaBIATh PE3YIbTAThl PEIICHHS
KOHKPETHOM 3aJ]auy MPOEKTa, 3HAET OCHOBHBIC 3aKOHBI
AIIEKTPOTEXHUKH JUTSI AMEKTPHUECKUX ETIel TOCTOSHHOTO
TOKa, 3HAeT 000pyIOBaHHE U IJICKTPOU3MEPHUTEIbHBIC
puOOPHI, METOJTUKY COOPKH CXEM, OIIpeeNsieT
napaMeTphl AIEKTPHUECKON IETTH TOCTOSTHHOTO TOKa,
yMeeT IPOBOJUTH UCCIICAOBAHIE PEKUMOB PAOOTHI
aKKyMYJISITOPOB, (DOpMyITUPYET B paMKax IMMOCTaBICHHOMN
IIeJIM COBOKYITHOCTh B3aUMOCBSI3aHHBIX 337124,
00eCTIeYMBAIOIINX €€ JTOCTHKCHUE, ONPEICIIsis OXKHIAeMbIe
Pe3yIbTaThl UX PEIICHHs], TPOSKTHPYET PEIICHUE
KOHKPETHOM 3aJ1auu, BEIOMpast ONTUMAJIBLHBIN CIIOCO0 ee
peIIeHUs], UCXO/I U3 MMEIOLINXCS PECYPCOB U
OTpaHUYCHUH, a TAK)KE PEIIaeT KOHKPETHBIC 3a1a9n
3asBJICHHOTO KaueCTBa U 32 YCTAHOBJICHHOE BpeMs

Tema 2. «/IuHeliHbIE e CHHYCOUAAIBHOTO TOKA)

Bonpocsl 1151 codecenoBanusi:

. OnpenenieHre MEPeMEHHOTO TOKa.

0N DN B~ WK =

. HpeI/IMYH_[eCTBa MNEPEMCHHOTO TOKa NEPEa MOCTOSHHBIM.

. Uto Takoe aMIUIUTY1a, IEPUOJI, HACTOTA IEPEMEHHOTO TOKa?

. UTo Takoe peakTUBHOE CONPOTUBIIEHUE U OT KaKUX MapaMETPOB OHO 3aBUCUT?

. YCII0BHE U CIIEICTBUE pEKUMA Pe30HAHCA HATIPSKEHMUSL.

. YCII0BHE U CIIECTBHE PEXUMa PE30HAHCA TOKOB.

. I3o0pasurte BEKTOpHYIO UarpamMmy MpH MocjienoBaTeabHoM coenuHeHnn R, L u C 3JIeMEHTOB.
. 1300pa3urte BEKTOPHYIO AMarpaMMy Ipu HapayjienbHoM coeuHeHnn R, L C  3JIeMEHTOB.

9. Uro Takoe K03 PUITUEHT MOIITHOCTH ¥ K KaKOH BEJTMYMHE OH JOJIKEH CTPEMHUTHCS ?

10. [ly11 4ero u KakuMH Croco6aMu KOMIIEHCHPYIOT PEaKTUBHYIO MOIIIHOCTh?

11. ITpuaun nomydyeHus Tpexdasznoiut cucremsl DJ[C.

12. Yro Takoe (pa3Hoe HanpsLKEHHE, JIMHEHHOE HaNpshKeHue, (ha3Hbli TOK, JIMHEHHBIN TOK?
13. CooTHomieHne (pa3HbIX U TMHEHHBIX BEIMYUH B CXEME COCIMHCHHUSI «3BE31a».

14. CooTHomieHue Ga3HbIX U TUHEHHBIX BEIMYUH B CXEME COSTUHEHUS «TPEYTOIHHHUK.

15. HazHauenue HyJ€eBOTO MPOBOJA.

16. IlpenmytiecTBa U HEIOCTATKH CXEMBI COCIMHEHUS TIOTPEOUTENCH «3BE3]1a», «TPEYTOJIBHUK.
17. BexTopHasi tuarpamma Ipu COSIMHEHNUN MTOTPEOUTEIIEH TI0 CXEME «3BE37a.
18. BekTopHas quarpamma mpu COSTUHEHHUH MOTPEOUTENEH TI0 CXeMe «TPEyTONBHUK.

19. MomHoCTh Tpex$a3HOH IeMu.

20. YeMy paBeH TOK B HEHTpaJIbHOM MPOBOJIE TIPYU CUMMETPUYHOH Tpex(azHoii Harpyske?
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KoMmiaekT 3amag

3anaua 1. B TpexdazHyro TpeXnpoBOIHYIO IIETb ¢ CHMMETPUYHBIM JIMHEHHBIM HamnpsikeHueM Uy

ao

BKJIIOUEHBl 3BE3J0M CONPOTUBICHUS 7, =1p=Fc. = ¥ U
Xg=Xp=x. = x. Onpenenutd (a3Hble W JIUHEHHBIC TOKH,
aKTUBHYIO MOIIHOCTh BCEH Lenu H Kaxaol ¢as3sl B
OTIeNbHOCTH. [locTpouTh BEKTOpPHYIO AMAarpaMMy TOKOB M
HANPSOKEHUN.

bo
Jlannvle k 3a0aue 1

Bennunna | Homep BapuanTa

1 2 3 4 5 6 7 8 9
UrB 127 220 | 380 | 127 |220 380 127 220 380
r, OM 4 8 10 3,7 12 24 2 15,6 24
x, Om 6 6 10 8 6 12 4 7 6,8

IIpoodondicenue mabauyol

Bemnunna | Homep BapuaHTa

10 11 12 13 14 15 16 17 18
Uz B 127 127 1220 380 |127 220 127 220 380
r, OM 5 4 8 10 3,7 12 10 12 14
x, Om 9 6 6 10 8 6 8 6 12

3agava 2. B tpex¢a3zHyio 4eTIpEXIPOBOIHYIO IIENb ¢ CUMMETPUYHBIM JUHEHHBIM U7 HanpspKeHUEM

an

bo—

BKJIFOYEHBI 3BE310M CONPOTUBIEHUS g T, Yo U X4 Xp, X -
Onpenenuts (a3Hble U JUHEHHBIE TOKH, TOK B HEHUTPaJIbHOM
MPOBOJIE, aKTUBHYIO MOIIHOCTh BCEH IeM W KaXIoH (asel B
oTaenbHOCTU. [lOCTpOMTH BEKTOpHYIO [uarpamMmy TOKOB U
HaIpsKEHUM.

Jlaumnwvie k 3a0aue 2

Bennuuna Homep

BApUAHTA

1 2 3 4 5 6 7 8 9
UrB 380 220 127 380 220 127 380 220 127
7a, OM 3 1,5 1 5 4 2,5 7 6 3
rp, OM 4 2 15 6 5 3,5 7 3,5
e, OM 6 3 15 8 7 5,5 1,0 9 3,5
Xg OM 4 2 1 6 5 3,5 7 4
Xp, OM 3 1,5 1 5 4 2,5 7 6 6
Xe, OM 8 4 2 10 9 7,5 12 11 8
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IIpooonsicenue mabauyvi

Bennuuna Howmep

BAapUAHTa

10 11 12 13 14 15 16 17 18
UrB 380 380 220 127 380 220 127 220 380
7a, OM 4 3 1,5 1 5 4 2 15 6
rp, OM 6 4 2 15 6 5 3 1,5 6
e, OM 8 6 3 15 8 7 6 3 15
Xg OM 12 4 2 1 6 5 3 1,5 1
Xp, OM 6 3 1,5 1 5 4 4 2 1
Xe, OM 3 8 4 2 10 9 8 4 2

3anaua 3. B TpexdazHyro 4eThIPEXMPOBOIHYIO IIETMh C CHMMETPHYHBIM JIMHEHHBIM HamnpspkeHuem Uy

Qo BKJIFOYEHBI 3BE3JI0U CONPOTUBIICHUS 7y, Iy, Fe Y Xgy Xpy Xc U1
ornpeAenuTh (a3Hple W JIMHEWHBIE TOKH, TOK B
bo—ri HEUTPAJIBHOM IIPOBOIE, AaKTUBHYIO MOIIHOCTb BCEU LIEITU
1 KaX1ou (aszel B OTAENBHOCTH. [0CTpOUTh BEKTOPHYIO
JMarpaMMmy TOKOB U HalpSDKCHUM.
Co—
No-——
Jlannwle k 3a0aue 3.
Bennuuna Howmep
BapHaHTa
1 2 3 4 5 6 7 8 9
U B 127 220 380 127 220 380 127 220 380
7ay OM 2 4 6 3 5 8 5 7 10
7p, OM 4 8 12 5 14 7 11 15
7e, OM 6 10 16 7 12 18 9 14 20
Xa, OM 1,5 3 6 5 5 8 7 1,5 10
Xp, OM 2 4 8 6 6 10 8 3,5 12
Xe, OM 4 8 16 10 10 18 12 7 20
IIpooonsicenue mabauyvl
Bennuuna Howmep
BAapUAHTA
10 11 12 13 14 15 16 17 18
U B 127 127 220 380 127 220 380 127 220
72, OM 9 2 4 6 3 5 2 4 6
rp, OM 13 4 8 12 5 9 5 9 14
7e, OM 16 6 10 16 7 12 12 18 9
Xg OM 3,5 1,5 3 6 5 5 5 5 5
Xp, OM 3,5 2 4 8 6 6 6 6 10
Xe, OM 9 4 8 16 10 10 10 16 10
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3agaua 4. g

Ao—

Be
Co—

M3MEPEHUs] MOIIHOCTH Tpex(a3HOW Iend C CHUMMETPUYHBIM JIHHEHHBIM

HanpspkeHneM Uy UCTIonb3y1oTcs ABa BarT™MeTpa. [Ipuemuank
COJIEPKUT CUMMETPUYHbIE AKTUBHO-UH/IyKTUBHBIE
CONIPOTUBIIEHUS Z4 =Zp=Z(, COEIWHEHHBIE TPEYTOJbHUKOM.
MomHocTh Kaxkaoud (a3el mpueMHHKa paBHa Py mpu
Koa¢duimenTe MOIIHOCTH cos @. Tpedyetcs: 1) mocTpouTh
BEKTOPHYIO Juarpammy Lenu; 2) 10 JaHHBIM JHarpammbl
BBIUMCIIUTh TOKa3aHUS KaXJOro BAaTTMETpa; 3) yOeauTbcs,
YTO CyMMa I[IOKa3aHUHW BaTTMETPOB paBHA AaKTHBHOMH
MOIITHOCTH TPeX(pa3zHOTO MPUEMHHKA.

Jlannvle k 3a0aue 4.

Bemmunbna | Homep BapuaHTa

1 2 3 4 5 6 7 8 9
Uz B 127 127 220 220 |380 | 380 380 660 660
Py, kBT 1,27 2,54 2,2 4,4 1,9 3,8 7,6 3,3 6,6
CoSs @ 0,5 0,4 0,5 0,4 |05 0,8 0,8 0,5 0,8

IIpoodondicenue mabauyol

Bemmunbna | Homep BapuaHTa

10 11 12 13 14 15 16 17 18
UrB 660 127 127 220 220 [380 | 660 127 220
Py, kBT 13,2 1,27 2,54 2,2 4,4 1,9 13,2 2.2 4.4
CoSs @ 0,8 0,5 0,4 0,5 04 1|05 0,4 0.8 0,5

@DoH/ TECTOBBIX 3aJaHUI JJISl TEKYIIEr0 KOHTPOJISI 3HAHUIA 110 TeMe

Buvibepume ooun npasunvnwlil 6apuanm u nasxcmume KHonky «/aneey

Yemy paBeH TOK B HEHTPaJbLHOM NIPOBO/Ee IPH CHMMETPHYHOM Tpexga3Hoi HArpy3ke?
Bosnbiie neiicTByromux 3Ha4eHUN (pa3HbIX TOKOB

MeHbI11e CyMMBI IEHCTBYIOIINX 3HAYCHUH (Pa3HBIX TOKOB

CymMe eiCTBYIONINX 3HaYeHHH (Da3HBIX TOKOB

+Hymto

Pe3oHaHC TOKOB MOKHO MmoJy4YuThb, U3MCHSHASA:

Hapr[}KCHI/IG HNCTOYHHKA ITUTAaHUA
AxTuBHOC COIIPOTUBJICHUC LCTIN

+EMKOCTHOE CONTPOTHUBIICHHE LIETIH
JIroObIM BhIIIEyKa3aHHBIM CIIOCOOOM

BexTopHasi TuarpaMma, NoKa3aHHasi HA PUCYHKe

Konnencaropa

+Karymkn uHIyKTHBHOCTH
Karyukyn MHIyKTUBHOCTH U aKTUBHOT'O CONPOTUBJICHNUS, BKIIIOUEHHBIX MOCIIEI0BATEIbHO
Karymiku MHIyKTUBHOCTH U aKTUBHOTO COIIPOTUBIICHMUS, BKIIFOUEHHBIX apajuIeIbHO
Kakoii u3 BH10B HAarpy3km nmeer cos@=1?

Tpancdopmarop HanpsLKEHUS

Tpexdazublii 51eKTpOABUTATEN
OnHoda3zHbI 3JEKTPOIBUTATEND

+Cnupaiib 3JIEKTPOTUIUTKH

Um

Im_ mocrpoena pusn:
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Jlns ciry4asi, COOTBeTCTBYIOLIEro NPUBeeHHON BEKTOPHOI JuarpaMme, Xxapakrep
I

@

CONPOTHUBJICHHUS MACCUBHOM YJICKTPUYECKON Lenu
NHnyKkTuBHBIN

EMKOCTHEBIN

AKTHBHBIN

+AKTHBHO-6MKOCTHBIHA

YacroTa f cMHYCONAAJIBHOI0 TOKA NPH YIJIOBOI YacToTe @, paBHoii 314 ¢! cocrasur:
+50 I'ng

100 I'g

0,0628 I'ng

628 I'n

Pexxum pe3oHaHca HanpsisKeHUl MOKeT ObITh YCTAHOBJICH B LEIN:
—

X3

B Tpexdasnoii nenu 0b11 3amepeH pasublii TOk I,=7 A * , JMHENHbIN TOK Ip
paBeH:

12 A

+7 A

0A

4A

Kaxkoe ycTpoiicTBO AABJISIeTCH HCTOYHUKOM IEPEMEHHOr0 ToOKa?
ABTOMOOMJIBHBIA aKKyMYJISITOP

Tepmonapa

+Tpexdaznslii reHepaTop

DOTO3IEMEHT

Uc|| U

-~

JJ1s1 KaKo# Leny NOCTPOEeHA BEKTOPHAs JMarpaMmma

20



R L
U l'
(o
R L
1 c
U j——
4o
R1 L
U ' R2

Kaxoe u3 BbIpaskeHMid 1JIsl CHHYCOMIAJIbHOI0 TOKA HANTUCAHO HENPABWIbHO?

w =27
1
Xe =——
27C
x, =2nfL
P
+§=—
sin @
K uyemy npuBeneTr n3MeHeHHe AKTUBHOTO CONMPOTHBJIEHUS YJIEKTPUYECKOMH 1[eNu MPHU pe30HaHCce
HANIPSIKEHUit ?

Pe3onanc ncuesner

+Pe30oHaHC cOXpaHUTCA

Pe3onaHc coxpaHUTCS, HO HA HETIPOIOIKUTEILHOE BpeMs
Cpezm YKa3aHHbIX TPaBUJIIbHOTO OTBETA HCT

A
‘“‘@\
B £
‘ T
- N
B Tpexdasnoii nenu = BOJILTMETPOM ObLII0 3aMepeHo (pa3Hoe HanpsIsKeHue
380 B. Yemy Oyner paBHO JTHHelHOe HATIPsIKeHUe?
380B
127 B
220B
+660 B
B cummerpuuHoii Tpexda3noii nenu ¢pasnoe Hanpsizkenue 220 B, pasubiii Tok S A, cos@=0,8.
KakoBa (a3nas akTuBHasi MOIIHOCTH ?
+0,88 kBt
1,1 kBt

2,64 kBt
1,9 kBt
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Kakmne BoibTMeTPBI NOKA3BIBAKOT JINHEHHOE HANIPSIZKEHH

O CMenmOnes
A CH
5 —H
% —H
N ?
+V2, V3, V5.

V4,V5,V6.

V1, V4, Vé6.

V1, V2

B kakoii 3aBUCMMOCTH HAXOASATCH JIMHEHHbIEe U (pa3HbIe TOKU NP COeUMHEHUM NMOTpeduTe el 1Mo
cxeMe «3Be3aa»?

1, =431,

1, =~21,

1,=21,

+1,=1,

B kakoii 3aBHCHMOCTH HAXOISITCS JTUHeliHbIe U (pa3HbIe HANPSIKEHUS MPU COeTHHEHU U
norpedouTens «3pe3aa»’?

+U, :\/gUd,
U, =~2U,
U,=U,
U,=3U,

JlaMnibl pa3Hoii MOIHOCTH VIS HX HOPMAJIbHOM padoThbl, HEO0X0AMMO COCAUHNUTD 0 CXeMe:
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A Z,

o

B Zy

o4 >

0~ Z,

. N

B Tpexdasnoii nenun ° NOAKJIIYeH BOJbTMeTP. Kakoe HanpsizkeHUe MOKaKeT
npudop?
+®a3Hoe
JInneiinoe

[Tokazanust paBHBI HYJIIO

HanpsxeHne cMeleHns HeUTpaiu

3HavyeHHe CHHYCOUIAIbLHOI BeJIMYMHBI B TAHHBIH MOMEHT BPeMEHH HA3bIBAETCH:
AMIUIUTY THBIM

Texkymmm

+MTrHOBEHHBIM

[TepemeHHBIM
R1

R2  |R3 R4
S1

ITocae 3aMbIkaHusl KJII0YA . . . MOKa3aHue BOJIbTMeTpa:
YBenuuurcs

+VYMeHbImmITCS

He uzmenutcs

CraHeTr paBHBIM HaNPsHKCHUIO CETH

R1 R2 R3

—— —1 —r—i —
~U

9J1eMeHTbI JaHHOH CXeMbI COeTUHEHbDI:

ITocienoBaTeabHO

+I1apamnensHo

CMmemnanHo

[TapannenbHO-nIOCIEAOBATENBHO

BpeMms, B TeueHHe KOTOPOro CMHYCONAAJIbHO H3MEHSIIOIIASICH BeJIMYMHA COBEPUIAET OJHO MOJIHOE

KoJie0aHHue, HA3bIBAETCS:

+I1epuogom

YacroTon

AMIUIUTY 101

[Tonynepuonom

BkJiIl04eHHI0 eMKOCTH B Llellb CHHYCOMIAJBbHOI0 TOKA COOTBETCTBYeT BEKTOPHAasi AUATPaMMa:
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Ilpu ¢assom Hanpstkenunm 220B  noka3anue BoabTMeTpa B Tpexda3sHoOH  nemnu
Za

A L F—
B :ZB )
c —
—®
NPH CHMMeTPHYHOI HArpy3Ke J0JI’KHO GbITh PaBHO:
300B
+0B
220B
110 B
Za
A | |
ZB
B |
Zc
c »
| |
5 N (A)
Iokasanue aMnepMerpa B TpexdasHoii nenu _/

Np¥ CHMMeTPHYHOM Harpy3ke B ¢a3ax (TOK B Ka:x10# (a3e paBen 1 A) 10/5KkHO OBITH pPaBHO:
3A

+0 A

2A

1A

XL R Xc

Y | Il
| I T

U.-200B Ur-100B  Uc-200B

Oo01ee HanpsiskeHWe B JAHHOW HeNu paBHO:
0B

+100 B

200 B

300 B

~U Xu R :E Xc

[.-3A lr-1A Ic-3A
. . paBeH:

OO0y TOK B JaHHOH Henu
0A

+1 A

2A

3A
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Bxi1l0YeHMI0 HHAYKTHUBHOWH KATYLIKHM B 1lellb CHHYCOHAAJbHOI0 TOKA COOTBETCTBYeT BEKTOPHasi

AuarpamMma:
|

+

B Tpexda3zHyo nenb 3JEeKTPHYECKOr0 TOKA IO CXeMe «3Be3/1a-3Be3/1a»
NMPOBO/J HEOOXOIUM /IS

corJlacoBaHus (a3 reHepaTopa ¢ COOTBETCTBYIOUIMMH (ha3aMu HArpy3Ku
+BbIpaBHUBaHMS (Pa3HBIX HANPSHKEHUI IPH HECUMMETPUUYECKON HarpysKke
BbIpaBHUBAHUA (ha3HBIX HAMPSDKEHUH TPU CUMMETPHUYECKON HarpysKke
MOJKIIFOUEHUS PETOXPAHNUTEIIS

»

0
I'padux usmenenust Toka npu t>0 t COOTBETCTBYET LENu:

]

@ ;

!

25
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»

I'paduk n3MeHennsi Toka O t coorBercTBYyeT HEnu:

4

IL

5 ﬁ?

§ L
!

+

Kak u3mMeHHUTCH nepro nepeMeHHOro TOKa NpM yBeJIH4eHUH YacTOThl TOKA B /IBa pa3a?
Ymenbmutes B 4 paza

YBenuuutcs B 2 pasza

+YMeHbmuTCS B 2 pasza

He n3zmenurcs

Yemy paBHO MaKCHMAJIbHOE 3HAYECHHE TOKA, €CJIM aMIlepMeTp NnokasbiBaer 1 A?

1A

0,707 A

+1,41 A

2A

Ckoy1bK0 pa3 TOK ¢ 4acToToil 25 't npuHuMaeT MaKCUMAJIbHbIE 3HAYeHud 3a 1 cekyHay?
25 pa3

2 paza

+50 pa3

100 pa3

Kak n3mMeHnTCS1 aKTHBHAS MOLIHOCTD TPeX(a3HOM Lenu NpH CHMMETPHYHOI Harpy3ke W NpH

cxeMe COeIMHEHUS «3Be3/1a», eCJIM JIMHeHHOe HANIPSKeHUe YBeJIUYUTh V3 pa3?
YBenuuurcs B \/g pa3

He n3zmenurcs
+VYBenuuures B 3 pasza

YMeHbpmuTCs B \/E pas
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Tadanua 4 — Kpurepun ouenku ¢cGopMHUPOBAHHOCTH KOMIIETEHIIUIA

Kox n HanMeHOBaHWE HHIMKATOPA
JOCTHXCHUSI KOMIIETCHIIUH
(4acTu KOMIIETEHLIUN)

Kputepuu onienuBanusi chopMrUpoBaHHOCTH KOMIIETEHLIUN
(4acTu KOMIETEHITUH)

COOTBETCTBYET OIICHKE «3aUTCHO»
50-100% ot MmakcuMabHOro Oania

N-1yk., @opmynupyeT B paMKax
MOCTABJICHHOM [ETU MTPOEKTA
COBOKYITHOCTb B3aMMOCBSI3aHHBIX
3a7a4, 00eCIeYnBaIoIuX e
noctmxenue. Onpenenser
OKHJJaeMbl€ Pe3yJIbTaThl PELICHUS
BBIICICHHBIX 3a1a4. MJ1-2yi.,
[IpoekTupyer peunienue
KOHKPETHOM 3aJ]a4M MPOEKTa,
BBIOMPAs ONITUMAJIBHBIN CITOCO0 ee
peuieHus1, UCX0/s U3 IEUCTBYIOIINX
MIPaBOBBIX HOPM U UMEIOLTUXCSA
pecypcoB u orpanuueHuil. M/1-3yk.
PemraeT koHKpeTHBIE 3a1a4n
MPOEKTA 3asIBJICHHOTO KaYyeCTBa U
3a yctaHoBJeHHOe Bpems. /-4y,
[Ty6nuyHO npeacTaBisier
pe3ybTaThl pelIeHNs KOHKPETHON
3a/1a4¥ MPOEKTa

CtTyAeHT npyUHUMAaeT aKTUBHOE y4acTHE B XOJI€ MPOBEACHUS
MPAKTUYECKHUX U TA0OPATOPHBIX 3aHATHH, TPABUIBHO
OTBEYAET Ha MOCTABJICHHBIE BOIIPOCHI, CIIOCOOCH My OIUIHO
MPEJICTABIISITh PE3YNbTAThHI PEIICHUS KOHKPETHON 3aaun
MIPOEKTa, 3HAET OCHOBHBIE 3aKOHBI 3JICKTPOTEXHUKH IS
AIIEKTPUUYECKUX IIeTIel IEPEMEHHOT0 TOKa, 3HAET
000pyI0BaHUE U AIEKTPOU3IMEPHUTENBHBIC TPUOOPHI,
METOAUKY UCCIIEI0BAHNS HEPA3BETBICHHOM JIEKTPUUECKOU
ey, Lenu Tpex(da3HoTo TOKa MPH COSAMHEHUN
noTpeOuTeNei Mo cxeme «3Be37a» U M0 CXEME «TPEYTOJIbLHUKY,
METOJIUKY OIpe/eTICHUS MapaMeTPOB KaTyIIKH
WHAYKTHBHOCTH, ITAPAMETPOB IIIEKTPUICCKON TN
Tpex(a3HOro ToKa U 0AHO(PA3HOTO MEPEMEHHOTO TOKA, MOYKET
OIIPEIIUTh KOMIIEHCAIIUIO PEaKTUBHOM MOIITHOCTH;
(dbopMynHpyeT B paMKaXx MOCTaBIEHHOM LN COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3aJa4, 00ECICUNBAIONINX €€ JOCTIKEHHE,
oTpeeNiss 0)KUIaeMble Pe3yJIbTaThl UX PEIICHHUS,
MIPOEKTUPYET PellieHUEe KOHKPETHOU 3a/1auu, BRIOMpast
ONTHUMAaJIbHBINA CLIOCO0 ee PeleHNs], UCXO/I U3 MUMEIOIINXCS
PECYPCOB M OTPAaHUYCHUH, a TAK)KE PelIaeT KOHKPETHBIC
3aJla4yM 3as1BJICHHOTO Ka4eCcTBa U 32 YCTAHOBJICHHOE BpeMsl

Tema 3. «MarHuTHble Henu IPHA NMMOCTOAHHBIX MAIHUTHBIX ITOTOKAX,
AJNICKTPUUYECCKHUE UIMECPCHUSD)

@DoHJ TECTOBLIX 3aJaHMI A1 TEKYHIEro KOHTPOJIsI 3HAHUH MO TeMe

Bvibepume ooun npasunvHulii 6apuanm u Hadcmume KHONKy «aneey
MarsuTonpoBoj ycTpoiCTBA IEPEMEHHOI0 TOKA HA0MPAaeTCH U3 JINCTOB JIeKTPOTEXHUYEeCKOM

CTAJIN C HEJIbIO:

YBCIIMYUCHUA MarduTHOM HHAYKIOUH
YMCHBIICHUS MarHuTHOM HHAYKOWUN
+3aIUTHI OT BUXPEBBIX TOKOB

YCUJIICHUA BHCITHECTO MAIrHUTHOT'O ITOJIA

Yro Ha pucyHKe
HHAYKIHen?

ABJISIETCA OCTATOYHOM MATrHUTHOM
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Vaactok OC

+VYuactkn BO n OFE

Vaactku OC u OF

Vyactoxk OE

Ilena nereHnst MHOrOMNpeaeJIbHOr0 NPUOOpPa onpeaeseTcs:

Jlenenuem duciia JeNEHUM Kbl HA TIpeie] U3MEPEHUs

+JlenenueM npezenia U3MEPEHHS Ha YUCIIO IETICHUMN TITKAJTBI

Ilena nenenus ykazaHa Ha mpubope

YMHOXEHUEM TIpeiesia U3MEPEHHS Ha YHCIIO JIETICHUMN TITKAJIbI

MarHuTHble MaTepHUaJibl, 3HAYUTEIHLHO YCHIIUBAIOIIME BHEIIIHEE MATHUTHOE 10J1€, HA3bIBAKOTCS:
[TapamarneTnkamu

+®deppomaruerukamu

JlnamarueTukaMu

JuanekTpukamMu

BenuuuHoii, uMerIIeil pa3MepHOCTb A/M, ABJISIETCH:

MarsuTHbIN TOTOK @

+HanpspbkerHocTs MaruuTHOTO ToJist H

HanpsixeHHOCTB 351ekTprueckoro nois E

MaruuTHas uHaykuus B

deppoMarHuTHbIe MaTEPHAJIbI IPUHATO Pa3/lesiTh HA MATHUTOMSITKHE 1 MATHUTOTBEP/bIe M0
BeJIMUMHE:

VY 1enbHOro 3JeKTPUYECKOro COTPOTUBIICHHUS p

+KospuutuHoit cuinsl He

Nunykunu HacelieHus By

OcraTouHoi UHAYKIUU B,

OTHoueHne a6COIOTHON MOTPENIHOCTH K HOPMHUPYIOLIEMY 3HAYEHUI0 U3MepsieMOi BeJTHYUHBI
Ha3bIBaeTcs:

AOGCOTIOTHOM MOTPEMIHOCTHIO

+IIpuBeneHHON MOTPEIIHOCTBIO

OTHOCHUTENBHON MOTPELIHOCTHIO

CucremMaTH4eCcKOi MOTrPEeIIHOCTHIO

K ¢deppoMarHuTHBIM MaTepragaM OTHOCUTCS:

AmroMuHAH

DNeKTpOTEXHUUECKask MEb

+1eKTpOTeXHUYECKAsI CTAIb

Uyryn

MarHutoTBepable MATEPUAJIBI HCIOJbL3YIOTCS IJIS U3TOTOBJICHUS:

CepIeuHUKOB AJIEKTPOMArHUTOB

[TontocHBIX HAKOHEUHUKOB T'€HEPATOPOB

+IToCTOSSHHBIX MAarHUTOB

KopoTk03aMKHYThIX BUTKOB

Ha xaxoMm npuHiune ocHoBaHa pad0Ta U3MEpPHUTEJbLHOI0 NPUOOPa 3JIEKTPOMATHUTHOH CHCTEMBbI?
+Ha B3anmoeficTBMM MarHUTHOTO TIOJIsI HEMOIBMXKHOM KAaTYIIKH, 00TeKaeMON U3MEPSIEMbIM TOKOM, C
MTOABUKHBIM (pepPPOMArHUTHBIM CEPICTYHUKOM

Ha B3auMopeiicTBUU 10JIsi MIOCTOSTHHOTO MarHuTa | 1oJjisi KOHTYpa ¢ TOKOM

Ha B3anmopaeicTBMM MarHUTHBIX MOJIEH MTOABUKHOW U HETIOJABUKHOM KaTyIlIeK ¢ TOKaMHU

Ha B3auMoaeiicTBUM MarHUTHBIX MOJIEH JIBYX 3JIEKTPOMArHUTOB U MOJBUKHOTO JUCKA
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QX
* !
T
=

B
Cxema °

+AKTHBHOH MOIIIHOCTH
PeakTuBHON MOITHOCTHU
ITomHOM MOIITHOCTH
[TonHoro conpoTuBiieHus Z

CIY/KUT IJIl H3MEPCHUSA .

IMpuHomMn geiicTBUS HHAYKIMOHHBIX IPUOOPOB OCHOBAH HA:
+B3aUMOJICHCTBUY IBYX WJIM HECKOJBKUX MEPEMEHHBIX MATHUTHBIX MIOTOKOB € MHAYKTHPOBAHHBIMU

TOKaMH B HOHBH)KHOﬁ qaCTHu MCXaHHU3Ma

B3aUMOJICVICTBUM MarHUTHBIX MOJIEW MOJIBUKHON U HEMOJBH)KHOM KaTyIIEK C TOKaMH
B3aHMO,Z[eI>'ICTBI/IPI I10JI1 TIOCTOAHHOI'O MarHuTa 1 1oJis KOHTypa C TOKOM
B3aUMOJICHICTBUY MAarHUTHBIX MOJICH IBYX 3JIEKTPOMArHUTOB M IMOBMYKHOTO JMCKA
Enununeil usMepeHus 3JIeKTPHYECKOM IHEPTrUHU SABJISIETCS

Jxoynb (JIx)

Kynon (Ki)

Kunosart (kBT)
+Kunosatt B uac (kBt1-u)

Ha pucynke
OB

+0OC

OE

CD

KOPUMTUBHOM CHJION HA3bIBAETCH YYACTOK:

Hamu6ouaee NMPOCTHIMHU A 1€II€BbIMHU JIl U3BMEPCHUSA B LHENAX NMEPEMECHHOI0 TOKA ABJIATCH

npuodopbI:
+D5eKTpOMarHuTHbIE
NunykumoHHbIE
DNeKTpOANHAMUYECKHE
MarsHuToseKTpudecKre

IIpubGopsl Kakoil cuCTeMBbI MOTYT OBITH HCIOJIb30BAHbI B Ka4YeCTBEe BATTMETPOB?

+DI1eKTpOINHAMUYECKON
DneKTpOMarHUTHOM
MarauTo3JIeKTpUYECKON
Tennosou

IlonsaTue «KOIPUUTHUBHASD» CWJIA O3HAYAECT:

«Omnepexarorasi»
«OTcTaromasy
+«3aaepkuBaronias
«Pa3sMarauunBaroIas»
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MarsauTHasi HIOCTOSTHHAS NPEACTABJACT CO000 MATHUTHYI0 IPOHMLAEMOCTh:
KobGanbTa

Huxens

Kenesa

+Bakyyma

KopoTko3aMKHYTBIii BUTOK, IOMEIIEHHBII HA CepAeYHUK 3JIeKTPOMArHUTHOIO YCTPOMCTBA,
CIIYKHT JIISA:

3amuThl OT BIUSIHUS BUXPEBBIX TOKOB

VYBenuueHuss MarHuTHOTO TTOTOKa

+¥YcrpaneHus BUOpaluy MOABMXKHOM YacTH

JIns Bcero BhIIEYKa3aHHOTO

Ha B3auMoeiicTBMH KaKHX 3/IEMEHTOB OCHOBaHA padoTa Npudopa MarHUTOIJIEKTPUIECKOM
CHCTEMBI?

+1I0CTOSSHHOTO MarHuTa U paMKu, IO KOTOPOM MPOXOIUT U3MEPSEMbIN TOK
MarauTHOTO OIS KaTYIIKA U (epPOMArHUTHOTO CEPACUYHUKA
[IpoBOIHUKOB, IO KOTOPBIM MPOXOAUT TOK

JIByX 5JIEKTPOMArHiTOB U MOABUKHOTO JIUCKA

Mo:KHO 11 MATHUTOYJIEKTPUYECKHI MPUOOP UCIOIb30BATH /JIs1 U3MEPEeHUil B Lensx
NepeMeHHOro ToKa?

MosxHo

Henb3s

+MoOHO, eciii MOAKIIOYUTh Yepe3 BhIIPSIMUTEIb

Mo3kHO, Ha TOHMKEHHOM HANPSKEHUH

Kakoe conpoTusB/ieHHe 10/:KHbI HMETh aMIIepMeTP U BOJLTMETP?
Bosbiioe

+BonpT™MeTp — GombIIIOE, aMIIEpMETP — MaJloe

AwmriepMeTp — 00JIbIIIOE, BOJIBTMETP — MaJIOe

Manoe

Pe3ncTuBHBIC JATYHKHA NPUMEHSKOTCS AJIs1 M3MEPEHUs:

Yposusa

[Tepemenienus

JaBneHus

+Bcé€ BhlIEIEPEUNCIEHHOE

Tepmopesuctop — 370:

HarpeBatenbHblil 371€MEHT

DIEeMEHT JUIsl U3MEPEHUST CONIPOTUBIICHHUS

+OneMeHT AJis U3MEPEHHS TEMIIEPATYPBI

DneMeHT Jyisl CTa0MIN3aluyi TeEMIIEPATYPhI

11 n13MepeHus 0CBEeIIEHHOCTH MCIIOJIb3YIOT:

CBeToauon

+®otomuon

[Ibe3030eKTpHYECKUI KPUCTAILIT

Tepmomnapy

Camblii TOYHBIH U3MEPUTEIbHBINA NPHOOP HMeEeT KJIAaCC TOYHOCTH:
+0,05

1,0

2,5

4,0

OnHy HEeNMOABMKHYIO KATYHIKY MMeeT 3JIeKTPOU3MepPHUTeIbHbIH NPUoop:
MarHuTo3JeKTPUIECKOM CUCTEMBI

+21eKTpOMarHuTHON CUCTEMBI

NHayKUMOHHOW CUCTEMBI

Bce BrIlIeyka3anabie TpUOOPHI
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B xakoM M3 1aTYNKOB M3MEHEHHE BHEIIHEro napaMerpa npeodpasyercs B usMmeHenue JJ1C?

+B tepmornape

B tepmopesncrope
B ¢otopesucrope
B cBeromnone

I_IBa nmapa/lyie/IbHbIX IPOBOAHUKA ¢ O/IMHAKOBO HAIIPABJICHHBIMHA TOKaAMHU:

+Iputarusarorcs
OTTaAIKUBAIOTCS

VY cTaHaBIMBaIOTCS IEPIEHANUKYIISIPHO APYT APYTY
He n3MeHsI0T N0J105K€HNE OTHOCUTEIBHO APYT Ipyra
IIpu kakoM yc10BMH MarHUTHOE I10JI€ NOSIBJISIETCH BOKPYT NPOBOJHUKA:

IIpu HarpeBaHuM MPOBOJHUKA
[Ipu nepemenieHny NpOBOIHUKA

+IIpu npoTekaHUy O NPOBOJHUKY JIEKTPUUYECKOIO TOKA
Tonbko npu ycaoBUM, YTO IPOBOIHUK YJIOKEH B BUJIE€ KaTyILIKH

Tadaunua 5 — Kpurepun ouenkn ¢c¢GopMHUpPOBAHHOCTH KOMIIETEHIIUIA

Kon n HanMeHoOBaHME HHIUKATOPA
IOCTHKEHUS KOMIIETCHIIUN
(4acTu KOMIIETCHITIH)

Kpurepun ornernBanmsi chopMHUPOBAaHHOCTH KOMIICTCHIIUN
(4acTH KOMIICTCHITUN)

COOTBETCTBYET OIICHKE «3aUTCHO»
50-100% ot MakcumManbpHOro dania

N-1yk, @opMyaupyeT B paMKax
IIOCTaBJICHHOW LIEJIN IIPOEKTa
COBOKYITHOCTh B3aUMOCBSI3aHHBIX
3a7a4, 00eCIIeUMBAIOIINX €€
noctumxenue. OnpenesnsieT 0xunIaeMble
pe3yIbTaThl pEIICHUS BbIACICHHBIX
3agad. UJI-2yk., [Ipoextupyer
pelieHne KOHKPETHOM 3a/1au IPOEeKTa,
BBIOMPAsi ONITUMAJIBHBIN CIIOCO0 ee
pelIeHus, UICXOs U3 JEeHCTBYIOIMINUX
MIPABOBBIX HOPM U UMEIOIINXCS
pecypcoB u orpannueHuil. MJ1-3yi.»
Pemaetr KOHKpeTHBIE 3a]]a41 [TPOEKTA
3asBJIEHHOTO KayecTBa U 3a
YCTaHOBJIEHHOE BpeMsl

CTyaeHT NpUHUMAET aKTUBHOE y4acTHE B XOJI€ IPOBEACHUS
1a60paTopHOil pabOThI, 3HAET OCHOBHBIEC 3aKOHBI
AJIEKTPOTEXHUKH JIJISI MATHUTHBIX 1ETIeN MTPU TOCTOSIHHBIX
MarHUTHBIX MMOTOKAX, 3HAET 000PYI0BaHHE U
AJIEKTPOU3MEPHUTENIbHBIE TPUOOPHI, METOAMKY HCCIICIOBAHUS
01HO(a3HOTO UHIYKIIMOHHOTO CUETYMKA AIIEKTPUIECKON
sHepruu; GopMyIHpPyEeT B paMKax MOCTABICHHOM LIETTH
COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a71a4, 00ECIIeUNBAIOIINX
ee JOCTKEHHUE, OTIPEIETIsisl 0KUIaeMble PE3YIbTaThl UX
pelIeHus, TPOEKTUPYET pelIeHe KOHKPETHOM 3a/1a4H,
BBIOHpAst ONITUMATBHBIN CTIOCO0 e PeIICHHsI, UCXOI U3
HUMEIOIIUXCS PECYPCOB U OTPAHUUCHUH, a TAK¥Ke perraeTt
KOHKPETHBIE 33/1a4¥ 3asiBJICHHOTO Ka4eCTBa U 32
YCTaHOBJICHHOE BpeMsl

Tema 4. «jekTprUecKHe MAIIMHBD)

Bonpocsl 1i1s1 codecenoBanust
. Haznauenwue tpancgopmaTopos.
. Kimaccudukanms tpancopmaropos.

~N N BN

TpanchopmaTope.

o0

. YcTpoicTBO 0HO(Da3HBIX U Tpex(a3HbIX TpaHCHOPMATOPOB.

. [Ipunnun aeiictBus ogHodazHoro Tpanchopmaropa.

. [nst wero 3anuBaioT B 0ak TpaHcpopmaropa TpaHcpopMaTopHOE MaciIo?

. Uro Takoe «xodddunment tpanchopmarumn?

. YKa)XUTE CBSI3b MEX/1y MEPBUYHBIMU M BTOPUYHBIMU HANPSHKEHUSMH, TOKAMH, YHCIIOM BUTKOB B

. Jlnst uero cepieYHUKH TPaHC(HOPMATOPOB M AIIEKTPOABUraTeNIeii M3rOTaBIMBAIOT U3 U30JIMPOBAHHBIX

JpYT OT Apyra JUCTOB AJEKTPOTEXHUUECKOMN cTanu?
9. ChopmynupyiiTe 3aKOH FICKTPOMATHUTHON MHYKITUH.
10. ITpuHIMIT 1EHCTBUSA ACHHXPOHHOTO 3JIEKTPOABUTATES.
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11.
12.
13.
14.
15.
16.

HpeI/IMYHIeCTBa N HCAOCTATKU aCHHXPOHHBIX E)J'ICKTpOI[BI/IFaTCJ'ICI\/JI.

B kakux ciyyasx OpUMEHSIOT aCHHXPOHHBIE 3JIEKTPOJIBUTATENHN C (Pa3HBIM poTOpoM?
YeTpolcTBO ABHTaTENEN MOCTOSHHOTO TOKA.

[IpenmymiecTBa U HEAOCTATKU JBUraTesIel NOCTOSTHHOTO TOKA.

Kakumu cnocobaMu MOKHO peryiMpoBaTh CKOPOCTb BpallleHUs JBUTaTeNIe OCTOSIHHOTO TOKa?
Kak u3meHuTh HanpaBjieHUE BPAIlCHNUs aCHHXPOHHBIX JBUTATEIEH U JBUTATEEH TTOCTOSIHHOTO
TOKa?

Kakue renepaTopsl UCTIONB3YIOTCS B aBTOMOOMIIAX?

Kakwue tumspl anexTpoaBuraresneil neaecoodpasHo UCIOIb30BaTh B KAU€CTBE MIPUBOJA IS
000pyI0BaHus, TPEOYIOIIETo MJIABHOIO PEryJIMPOBaHMsI YaCTOThI BpaIlleHUs ?

[IpenmyiecTBa ¥ HEAOCTATKU CUHXPOHHBIX JIEKTPOJBUTATENECH.

B kakux cinyyasx 1enecooOpa3HO HCIOJIb30BaTh B KAUECTBE MPHUBO/Ia 000PYJOBAHUS CHHXPOHHBIE
3JIEKTPOIBUTATEITN?

17.
18.

19.
20.

KoMmiekr 3amag
3amaua 1. [{na omHodasHoro TpadcopMmaTopa MOMHOCTBIO O KB-A, Hampsokemmem 35/10 kB
M3BECTHBI: MOIIHOCTB ITOTEPH XOJIOCTOr0O Xonaa APy, MOTepH KOPOTKOTO 3aMblKaHus APk NP HOMUHAIBHON
Harpy3ke, TOK XOJIOCTOr0 X0/1a [y B MPOLEHTaX OT HOMUHAJIBHOI'O, HANPSHKEHUE KOPOTKOTO 3aMbikaHusl Uy B
NPOIEHTaX OT HOMUHAIBHOTO. IloNb3ysick NaHHBIMM TAaONMIBI, ONPEACIUTh AKTUBHBIE M PEAKTHBHBIC
CONPOTHBJICHUS] OOMOTOK, CYUHMTasi, YTO COINPOTHUBJICHUS NEPBUYHOW U BTOPUYHOM OOMOTOK pAaBHBL
Bbrancnnts k03 GHUIHMEHT MOIITHOCTH TPH XOJIOCTOM X0JIe TpaHC(opMaTopa.

Jlanunvie k 3a0aue 1.

Benmuunna | Homep BapuanTa
1 2 3 4 5 6 7 8 9
S, kB-A 4 650 5500 (6100 [7050 |[7650 |8600 |[9400 |10000 | 10900
APy, xBr | 12 14 16 18 20 22 24 26 28
APy, xBr | 37,4 43,6 48,8 56 62,2 68,5 74,8 81 87
Ly, % 2,5 2,5 3 3 35 3,5 2,5 2,5 3
Ux, % 7 7 8 8 7 7 8 8 7
IIpooonscenue mabauywl
Bemuunna | Homep BapuanTa
10 11 12 13 14 15 16 17 18
S, kB-A 11 600 4650 | 5500 [6100 |7050 |7650 |7050 |8600 | 10000
APy, kBt | 30 12 14 16 18 20 56 30 18
APk, xBr | 93,5 374 43,6 48,8 56 62,2 2,5 37 33
Ly, % 35 2,5 2,5 3 3 3,5 3 3 3
Ux, % 7 7 7 8 8 7 8 7 8
3agauya 2. K Ttpexdasznomy Ttpanchopmaropy Hampsokenuem U;/U,, B, TOIKIIOYCHBI

OCBETHUTEJIbHBIC AJIEKTPONPUEMHUKH (cos ¢=1) obmieit momHocThI0 P. TpaHchopmarop coequHeH
no cxeme «3Be3na/3ee3na», KIIJ tpancdopmaropa 7. Ilonb3ysich JaHHBIMU TaOIULBI, ONPEIEITUTh

MEPBUYHBIN U BTOPUYHBIN TOKH TpaHCcPopmaTopa.

Jlanunvie k 3a0aue 2.

Howmep Bapnanra
Bemrutiia |7 2 3 4 5 6 7 8 9
UJ/Us, B 6600 | 10000 | 6000 | 10000 | 6000 | 10000 | 6000 | 10000 | 6000
’ 220 220 380 380 660 660 220 220 380
P, kBt 60 80 120 150 200 250 70 80 45
n 0,8 0,85 0,9 0,8 0,85 0,9 0,8 0,85 0,9
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IIpooondicenue mabauysl

Howmep Bapuanta
10 11 12 13 14 15 16 17 18

10000 | 6600 | 10000 | 6000 | 10000 | 6000 | 10000 | 6000 | 10000
380 220 220 380 380 660 220 380 380

P, kBt 100 60 80 120 150 200 120 150 200
n 0,8 0,8 0,85 0,9 0,8 0,85 0,8 0,85 0,9

Bemnunna

Ui/U,, B

3agaya 3. B Tabnuue mpuBelneHBl MAacHOpPTHBIE JaHHBIE TpexdaszHoro TpaHcdopmaropa:
HOMHWHAJIBHAsT MOIIHOCTH Sy, HOMHHalbHOE HampspkeHue Uin/Upn, TMOTEpH XOJIOCTOTO XOJaa H
KOpoTKOoro 3ambikanus APy u APg. Cxema coeaumHeHuid oOMOTOK TpaHcdopmaropa
«3Be3aa/3Be31a». OnpenennTs HOMHUHAIBHBIE TOKK TpaHcopmartopa u KIIJ tpanchopmaropa npu
Harpyskax 50, 100, 125% ot HomunanbHOM. Koapdunuent MmomHoctn Harpysku cos ¢=0,8.
Jlannwle k 3a0aue 3.

Benmuunna Howmep BapuanTa
1 2 3 4 5 6 7 8 9
Sy, KB-A 25 40 63 100 100 160 250 250 400

Uny/U,y, 6/0,4 10/04 | 6/0,4 |10/04 |6/04 |10/04 |6/04 |10/0,4 |6/0,4
kB

APy, kBt 105 150 220 310 365 460 660 780 920
APk, kBT 600 800 1300 {2000 | 1970 |[2700 |3700 |3600 |5400
IIpoodondicenue mabauyol
Bemurna Howmep Bapuanra
10 11 12 13 14 15 16 17 18
Sy, KB-A 630 25 40 63 100 100 100 63 40
U, /U,y, xB | 1004 6/04 | 1004 |6/04 | 1004 |6/04 |6/04 |1004 |6/04
APy, kBt 1420 105 150 220 310 365 220 310 365
APk, KBt 7500 600 800 1300 | 2000 |1970 | 1970 |2700 |3700

@®oHJ TECTOBLIX 3aJaHMI A TEKYHIEro KOHTPOJIsA 3HAHUH MO TeMe

Bvibepume ooun npasunvHulil apuanm u Haxcmume KHONKY «/laneex

B ocHoBe pa6oThl Tpex(a3HOro ACHHXPOHHOTO JIEKTPOABUTATEIS JIEJKHUT:

3aKOH 3JICKTPOMAarHUTHOW WHIYKIIUU

3aKOH JIEKTPOMAarHUTHOTO B3aUMOICHCTBUS

+B3anmMoielicTBIE BpAIAIONIETr0oCss MAarHUTHOTO TIOJISL CTaTOpa C TOKOM, HABEJICHHBIM STHM IOJIEM B
00MOTKE poTopa

3akoH Oma

JlanHas cxema g
CHUHXpOHHOMY T€HEpaTopy

TpexdazHomy IBUTATEIIO C KOPOTKO3aMKHYTBHIM POTOPOM
+TpexdazHomy aBuraTento ¢ ¢pa3HbIM POTOPOM

HBI/IFB_TCHIO MOCTOAHHOI'O TOKA C MapaJlJICIbHbIM B036y)KIICHI/IeM

NPUHANJIECKUT:
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Kak coeqtuHNTH 00MOTKH Tpex(a3HOro ACHHXPOHHOI0 3J1eKTPOABHUIATE/Isl 110 CXeMe
«TPeyroJIbHUK»?

CA1 C3

c4 C 6

C3
o CE

' 3
L)
+
I [ 2 C3
oF cs s
- 1 2 5
C4 C5 Jce

ITo xakoii cxeme HEOOXOAUMO COEIMHUTH OOMOTKH 3J1eKTPOABUIATe ISl IPH BKJIIOYEHUH €r0 B CeTh
¢ JuHelHbIM Hanpsikenuem U,=380 B, ecsiu B macnopTre ero yka3zaHo: 3Be3/1a/TpeyrojibHUK,
380/220 B?

bespaznuyno

+3Be3na

TpeyrosbHuk

Kakoii Tok BTOpu4HOi 00MOTKH TpaHc(oOpMaTopa BbICTABJISAIOT B ONIbITE KOPOTKOI'0
3aMbIKaAHMA?

+1,=1,,
1, =(10...15)1,,
1,=0

MarsauTHbIe MyCKaTeJIU MpeIHA3HAYeHbI J1JIs:
+/IMCTaHLIMOHHOTO YIIPABJICHUS 3JICKTPOABUTATEIIAMHU
3aIuThl AMEKTPOABUTaTENCH OT TOKOB KOPOTKOTO 3aMbIKAHMUSI
3aluThl AIEKTPOABUTaTENEN OT EPETPY3KU

HeuacThix BKIIOUEHUH AIEKTPUUECKUX TETEe
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Tpex¢a3Hblii 3JIeKTPOABUraTe/ib BKIYEH B Tpex(a3HyIo ceTh 110 cXxeMe, H300paKeHHOi Ha

Ce|C1

C3 C4
PHUCYHKE S 2 . Kakas cxema MOAKJIIOYCHUS MO3BOJUT USMCHUTDb HAIIPpaBJICHHE

BpauleHus Tpex(a3HOro 3JeKTpoaBUraress?

CEEC
C3 4
2
CEIC
C3 4
CEICA
Z I
+ 5 2

Her npaBunbsHOrO OTBETA
MarsuTonpoBoj cepieYHNKa CTATOPA ACHHXPOHHOTI0 3JIEKTPOABHUIaTe sl BBINOJIHIETCSH U3
JINCTOB JIEKTPOTEXHNYECKOH CTAJM C LebIo:
YMeHbIIeHUsS MacChl MAarHUTOIIPOBOAA
+YMeHbIIeHUs! TOTEPh HA BUXPEBbIE TOKU
[ToBbimenus ko3huEeHTa MOITHOCTH
TpancpopmaTopHoe Macji0 B MOIIHBIX TPaHchopMaTopax MPUMEHSIIOT JIJIS:
CMa3KH yacTel TpaHcpopmaropa
OXJTKJEHUS TpaHchopMaTopa
M30JISILIMM OOMOTOK JIpYT OT ApyTa
+Kaxk ans oxnaxkaeHus TpaHcGopMaTopa, Tak U U30JSIHH OOMOTOK JAPYT OT ApyTa
Kakmne nBurare;iu nepeMeHHOro TOKa Ha3bIBAKTCH ACHHXPOHHBIMHU?
VY KOTOPBIX CKOPOCTH BpalIEHUsI POTOPa paBHA CKOPOCTH BpaIICHUs] MAarHUTHOTO TOJIsl CTaTOpa
+¥Y KOTOpBIX CKOPOCTH BpalIeHHs] pOTOPAa MEHbIIE CKOPOCTH BpAIlleHHs MAarHUTHOTO TOJIS CTaTopa
Y KOTOPBIX CKOPOCTH BpAIICHUS POTOPa OOJIBIIIE CKOPOCTH BPAIEHUS MATHUTHOTO TOJIST CTaTOpa
JJ1s1 M3roToBJIeHNS IVIACTHH KOJLUIEKTOPA MALIMH MOCTOSTHHOT0 TOKA IPUMEHSIeTCS:
+Menb
Cranb
AnroMuHUN
JIro0oit MeTa U3 MepeyncICHHBIX BBIIIIE
Kak BBIYMCIUTH CKOJIbKeHHE TPeX(Pa3HOro aCHHXPOHHOIO 3JIeKTPOABUraTe s ?
+5 =271 100%
n,
s="2""100%

n,
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S=n—n,
5 60f
p
Kaxkum 0yner cKoJib:KeHue ABUraTeisi IPH 4acToTe BPALlleHNsI MATHUTHOTO moJist craTopa 3000
00/MHMH M YacTOTe BpameHust poropa 2940 06/mun?
0,2%
+2%
20%
0%
HenocraTkoM Tpex(azHOro aCHHXPOHHOI'O JJIeKTPOABUIaTeNIsl ¢ KOPOTKO3AMKHYTHIM POTOPOM
SIBJISIETCS
Mauitast MOILIHOCTB
+BBICOKMI ITyCKOBOM TOK
Huzknii KIT/
Hwuzkuii cosp
Kak u3sMeHUTH HanpaBJieHHe BPallleHUs MATHUTHOTO 10Jisi Tpex¢a3Horo Toka?
W3MeHuTh HanpaBiieHUE HEBO3MOYKHO
Hy>xHO mOMeHsATh MecTamMu Bce TpH (a3sl
+Hy>XHO TOMEHATH MeCTaMH JBe JTH00bIe (pa3bl
N3MeHHUTh 4acTOTy MUTAIOUIETO HAMPSKEHUS
MarnuTtHoe noJie Tpexgasnoro Toka yacroroii S0 I'n Bpamaercs ¢ yacroroi 3000 06/muH.
CKo0JIbKO Map NnoJil0coB NMeeT 00MOTKa?
+Onny
JBe
Tpu
Yetsipe

« P
P

j e
S
TpancdopmaTtop, n306pakeHHbIN HA PUCYHKE, o ’ ’j \j

padoTaer B pe;kuMme:
+X0JI0CTOro X0Ia
Kopotkoro 3ambikanus
HomuHnanwsHO# 3arpy3ku
[Ieperpy3ku

*

o1 P q | o

-~

Cxema kakoro TpaicgopMaTopa noKa3aHa Ha pUCYHKe
TToumxaromero

+IToBBINIAIOIICTO

PazgenmurensHoro

N3mepurensHOro
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Ha pucynke Rach M300pakeH ABUraTe/]b NOCTOSIHHOIO TOKA:

C nocnenoBareabHbIM BO30YKICHUEM

+C nmapasuienbHbIM BO30YXKIEHUEM

C He3aBHCHMBIM BO30YXIEHUEM

CHHXpOHHBIN

B cetn 380/220 B M0kHO HCII0JIB30BATH KATYINKHA MAaTHUTHBIX NyCKaTeJIeH ¢ HANPSAKEHHEM:
Tonbko 380 B

Tonbko 220 B

+Kak 380 B, rak u 220 B

Tonbko 127 B

|
i

HN300pakeHHBIH HA PUCYHKE @ b c "rpexda3zublii TpanchopmaTop
HMeeT coeJUHeHHe 00MOTOK:

3Be3/1a/3Be3a

3Be3/1a/TpeyroabHUK

+3Be31a/3Be3/1a ¢ HyJleM

3Be3ma/3uriar

HanpsizkeHue cBapo4HOro TpaHc(opMaTopa JI01KHO COCTABJISATh:

380/220 B

220/110 B

+220/70 B

70/24 B

KakoBo 0CHOBHOe Ha3HaYeHMe KOJJIEKTOPAa B MALIMHE MOCTOSHHOI0 TOKa?

Kpennenue oOMOTKH siKOps

DNEKTPUUECKOE COEAUHEHNE BpaIlaoIencss OOMOTKH SIKOPS ¢ HEMOABMKHBIMU KJIEMMaMH MallIMHBI
+/3MeHeHe HanpaBIeHUs TOKA B CEKIUAX OOMOTKH SIKOPS

st yero npu mycke Tpex¢a3zHOro aCHHXPOHHOI'0 3JIEKTPOABUIraTe sl B 0AHO(AZHOM pPeKUMe
HCIO0JIB3YIOT KOHAEHCATOPbI?

JI1s1 321U ThI AIIEKTPOABUTATENS OT IEPErpy3Ku

Jiist ©3MEHEHUs HallpaBJICHUs BPAIEHUS 3JIEKTPOIBUTATEIIS

+ ]I mosTy4eHus Bpalaromerocss MarHUTHOTO TTOJIS

J1st orpaHUYEHUs TOKa.

Y KakuXx 3J1eKTpoABHUraTeieil CKOPOCTh BPallleHUs He 3aBHCHUT OT HATPY3KH HA BaJy?
[TocTostHHOTO TOKA

ACHHXPOHHBIX

+CHHXPOHHBIX

KomnexropHbix
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Y KakHX 3JIeKTpoABHraTes el Hau0OIbIINI MyCKOBOH MOMEHT?

ACHHXPOHHBIX

CHHXpPOHHBIX

JTII ¢ napamiensHbIM BO30YKIEHUEM

+/ITII ¢ mociieqoBaTeIbHBIM BO30YKICHUEM

HNmeercs nonmxkarommii Tpancopmartop 220/12 B. Ha nepsuunyio ooMoTky noganau 220 B
NMOCTOSIHHOTO (He NMepeMeHHOro) Hanps:kenus. Kakoe HanpsizkeHne npu 3ToM OyAeT Ha BbIX0/e
BTOPUYHOI1 00MOTKHU?

+0B

12B

220 B

232 B

CrabHOM MarHUTONPOBOJ TPAaHC(POPMATOPA COOMPAIOT M3 TOHKUX H30JMPOBAHHBIX INIACTHH
WJIH JIEHT. JTO JeJIaeTcsl ¢ HeJIbI0:

YMeHbIIeHUs: TOTEPb B 00MOTKAX

YMeHbIIeHHs TOTEPh Ha TUCTEPE3UC

YcTpaneHus nogMarHMuMBaHusl MarHUTOIPOBO/1A

+YMeHbIIEHNS TIOTEPh HA BUXPEBBIE TOKH

[ToBpIIIEHUS TPOYHOCTH KOHCTPYKIMH CEPACUHUKA

N3 xakoro matepuajia He H3rOTOBJISAIOT 00MOTKY ACHHXPOHHOIO ABUraTesi?

AJIFOMUHHI

JlaTtyHnp

Menn

+DJIeKTpOTEXHUYECKAs CTAJIb

JBuraresin padoTaloT IpH HOMHHAJBHBIX CKOPOCTAX BpameHus ;. CKOPOCTh BpalieHHus
MarHuTHbIX nojei n;=1500 06/mun. Ilpu kakoi U3 yka3aHHBIX CKOpPOCTel BpalleHHUsA
ABUTIATEJIb HE MOKeT padoTarh:

1420 06/Mun

+1510 06/MuH

1390 06/Mun

1460 06/MuH

Yro npousoiifeT, eciiu yBeJUYUTh HATPY3KY HA BaJly aCHHXPOHHOI'O ABUrareJisi?
YMEHBIINATCS CKOJIBKEHUE S

+VYBenuuuTcs CKONbKEHUE S

YBeaMuuTCS 4acTOTa BpaIlleHUsl MarHUTHOT'O TIOJIS N

YMEHbIUTCS MOTPEOIIIEMBIN TOK

K xaxoMy HCTOYHHKY 3J1€KTPHYECKOM JHEPIUH MOAKJIIYAETCs 00MOTKA CTaTOpPa CHHXPOHHOI'0
IABHUraTe s ?

K ncrouHnky nocTosIHHOrO TOKa

K uctouynuky oqHo(azHOro NnepeMeHHOro Toka

K ucrounuky nByx($a3Horo nepeMeHHOIro Toka

+K ncrounuky Tpexdasnoro Toka

B kauyecTBe KAKHUX YCTPOMCTB MCNOJb3YIOTCS CHHXPOHHbIE MAIIMHBI?

JBuraremnu

I'eneparopsl

CUHXPOHHBIE KOMIIEHCATOPBI

+Bcex nepeuncieHHbIxX

OT KaKHX NapaMeTPOB 3aBUCHT CHHXPOHHAsI CKOPOCTh BPallleHUs ACHHXPOHHOIO ABUraTes?
Ot BesIMYMHBI HANIPSYKEHUS CETHU U TOKA B CTaTOpE

+OT 4acTOTHI HANPSKEHUS B CTATOPE U YMCIIA IIap MOJIFOCOB MArHUTHOTO 1OJIS CTaTOpa

OT 4acTOThI HANIPSKEHHS B POTOPE U COMPOTHBIICHUS] OOMOTKH poTOpa

OT BeIMUMHBI HOMUHAIIBHOTO CKOJIB)KEHUS JIBUTATEIIS
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Kakoii u3 MOMeHTOB, pa3BUBaeMbIX AaCHHXPOHHBIM JIBUTaTeJieM, IPEBbIIIAET BETUYNHY
KPUTHY€CKOT0 MOMeEHTa?

+KpuTnueckuit MOMEHT SIBJISIETCS MaKCUMaIbHBIM

[lyckoBoii MOMEHT

HomuHanbHBIM MOMEHT

MoMeHT uiearbHOr0 X0JIOCTOr0 X0a

Kaxoii MeTo peryjimpoBaHusi N03BoJIsieT MOJYYUTH CKOPOCTh BpameHusi AJl (AaCHHXPOHHOTO
JABHUTaTeis1) Bblllle HOMMHAJIbHOM ?

PerynupoBanue n3mMeHeHHEM YHCIIA Map TOJOCOB

+UacTtoTHOE peryiupoBaHue

PerynupoBanue u3mMeHEeHNEM HaAIPSKEHUS TUTAHUS

PerynupoBanue n3MeHEHUEM COMTPOTUBIICHHUS B LIETIH POTOpa

Kak u3MeHUTCSI CHHXPOHHAS YacTOTAa BpaumeHus AJl, ecjiv nNpu nepexkjar04eHun 00MOTOK CTaTOpa
YHCJI0 Nap MOJI0COB MATHUTHOIO TMOJIsl K3BMEHWJIOCH € 2 10 6?

C 3000 06/ mun g0 1000 06/ MuH

C 1000 06/ muH 10 3000 006/ MU=

+C 500 06/ mun g0 1500 06/ MuH

C 1500 06/ muH 10 500 06/ MU

K kakomy HCTOYHHMKY 3JIEKTPHUYECKON IHEPruM NMOAKJI4YaeTcss 00MOTKa pOTOpPa CHHXPOHHOTI'0
aBHUrareas?

+K MCTOYHHKY ITOCTOSTHHOTO TOKa

K ucrounuky onHo(pa3zHOro nepeMeHHOro ToKa

K ucrounuky tpexdasznoro Toka

K ncrounuky Kak MoCTOSHHOTO, TaK U IEPEMEHHOTO TOKOB B 3aBUCHMOCTH OT Ha3HAYECHUSI IBUTATENS
C xakoi 1eJIbI0 ACHHXPOHHBIH ABUTraTeJb ¢ (a3HbIM POTOPOM CHA0KAIOT KOHTAKTHBIMU
KOJIBIIAMHM M IIeTKaMu?

+J17151 coeTMHEHHS pOTOpa C PETYIUPOBOYHBIM PEOCTATOM

J71g coemMHEHUs CTaTopa ¢ PeryJIupPOBOYHBIM PEOCTaTOM

JI1st MOKITIOUeHUSI IBUTATENS K CETH

Cpenu BhIIIETIEPEUYUCICHHBIX HET IPABUILHOTO OTBETA

MexaHuyeckasi XapaKTePUCTHKA CHHXPOHHOTI'O IBUTaTeJisl SIBJSIEeTC:

Misrkoi

Kectkou

+AOCOIIOTHO KECTKOM

AOGCOTIOTHO MATKOMH

KakoBo Ha3HaYeHHMe peocTaTa B el BO30Y:KIeHNUSI TeHEPATOPA MOCTOSIHHOTO TOKa?
+PerynupoBarh HaNpsHKEHUE HA 3aKUMaxX FreHeparopa

PerynupoBaTh CKOpOCTb BpallleHHsI IKOpsl TeHepaTopa

PerynupoBathk TOK Harpy3ku

OrpaHuuuBaTh MyCKOBOM TOK

Yacrora BpameHuss MATHUTHOTO 10JISI AaCHHXPOHHOTO0 ABMraresast n;=150006/mMuH, yacrora
BpauieHus poropa n;=1470 06/MuH. OnpeaeauTh CKOJIbKEHUS S:

+s=0,02
s=0,2
s=0

s=1
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Tadaunua 6 — Kpurepun ouenku ¢c¢GopMHUpPOBAHHOCTH KOMIIETEHIIUIA

Kon 1 HanMeHoBaHUE HHIUKATOPA
TOCTHKEHUS KOMITETEHIINT
(4acTu KOMITETCHITIH)

Kpurepuu oniennBanust chopMrUpoBaHHOCTH KOMIIETEHIIUN
(4acTH KOMITETEHITUH)

COOTBETCTBYET OIICHKE «3aUTECHOY»
50-100% ot MakcuMabHOTro Oana

N-1yk.» @opmynupyer B paMKax
MOCTaBIICHHOM IEJIN MPOEKTa
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a]1a4,
00ecrneynBaroIiX ee TOCTHKEHHE.
Omnpenensier 0ku1aeMble pe3yJIbTaThl
pemeHus BbiaeleHHbIX 3a0a4. U/I-2yx o
[IpoekTupyer penieHne KOHKPETHON
3a/1a4¥ MPOEKTa, BEIOUpAsk ONTUMATbHBIN
crocob ee peleHus, HCXOIs U3
JENUCTBYIOIIUX MPABOBBIX HOPM U
MMEIOIINXCS PECYPCOB U OTPAaHUYEHUH.
N/1-3yx, Pemaer koHKpeTHBIE 3a0a4u
MPOEKTA 3asIBJICHHOTO KaYeCTBa U 3a
yctaHoBieHHoe BpeMs. /-4y o
[Ty6nu4aHO TIpeacTaBIseT pe3yaIbTaThl
pellIeHrs KOHKPETHOU 3a]a4uM MTPOeKTa

CTyneHT MpUHUMAET aKTUBHOE Y4acTHe B XOJIe
MIPOBEJICHUS MPAKTUYECKUX U JTaOOPAaTOPHBIX 3aHATUH,
My OJIMYHO TPE/ICTABIISICT PE3YIbTAThl PEIICHUS
KOHKPETHOM 3a]1a4i, 3HaeT OCHOBHBIC 3aKOHBI
AJIEKTPOTEXHUKH, 3HAET 000PYIOBAHUE H
ANEKTPOU3MEPHUTETBHBIC TPHUOOPHI, METOAUKY
rccaenoBaHus padboTel ogHO(a3HOTO TpaHchopMaTopa,
Tpex(}a3HOro aCHHXPOHHOTO 3JIEKTPOIBUTATENS C
KOPOTKO3aMKHYTBHIM POTOPOM, OTIPENICIICHHUS TTapaMeTPOB
TpexdaszHoro TpanchopmaTopa; GopMyIupyeT B paMKax
MIOCTABJICHHOW TEJTH COBOKYITHOCTh B3aUMOCBSI3aHHBIX
3aja4, 00eCIeUNBAIONINX €€ JOCTHKEHUE, OTpeaeIsis
OKU/IaeMBbIC PE3YJIbTAThl UX PEIICHUS, IIPOCKTUPYET
pelieHre KOHKPETHON 3a71a4i, BEIOUpasi ONTUMATbHBIN
CTOCcOo0 ee pPelIeHusI, HCXOISl U3 HUMEIOIINXCS PECYPCOB U
OTpaHMYEHUH, a TAKXKE pelraeT KOHKPETHBIC 3aja4un
3asBJICHHOTO KaueCTBa U 33 YCTAHOBJICHHOE BPEMsI

Tema 5. «O0mue cBeeHUS 0 CUCTEME IJIEKTPOCHAOKEHUSI, IJIEKTPUIECKOe
OCBellleHUe, )JIEKTPO0e30NMACHOCTh U IKOHOMHUSA 3JI€KTPOIHEPTUm

BOl'[pOCI)I JJIsl codeceqOBaHUSA:

1. Ha snexTpocTaHIUsAX KaKUX TUIIOB MOIYYalOT MPOMBILIUIEHHYIO JIEKTPOIHEPTUI0?
2. IIpyaumn nosrydyeHnus anekrposseprun Ha ['POC.

3. Ilpunuun nosmyydenus aiekrpo3neprun Ha ADC.

4. Ha3oBuTe HETpajUIMOHHBbIE MCTOUYHUKHU IOJYYEHHUS SJIEKTPOIHEPrHM, UX NpPEeUMYyIIecTBa U

HEAOCTATKH.

5. Kakue 31eMeHThI BXOAST B CUCTEMY JIEKTPOCHAOXKeHUA?

6. Jlns uero npu nepepaye 3JIeKTPOIHEPTUU MOBBIIIAIOT HaNpshHKeHUe?

7. Ilpenmy1iecTBa U HEAOCTATKY BO3AYIIHBIX M KaOEJIbHBIX JIUHUH 3JIeKTponepeaay.

8. 3aueM 3aHyJAIOT METAJUIMYECKHUE KOPITyca dJIEKTPOOOOPYI0BaHU?

9. Uto Takoe cucTteMa ¢ U30JMPOBAaHHOM WITU TIIyX03a3€MJIEHHON HEUTPAJIbIO?

10. [MpuHIIMT pabOTHI TETUIOBOTO PACLIENUTENS] ABTOMATUYECKOTO BBIKITFOUATEIS.

11. [IpuHuMn paboThl 3AEKTPOMArHUTHOTO PACLIETUTENS ABTOMATUYECKOTO BBIKIIOYATEIISL.
12. IlpeumyiiecTBa U HEJOCTATKH IJIABKOTO IPEJOXPAHUTEIS.

13. IIpenmyiiecTBa U HEIOCTATKU JaMIT HAKAJIMBAHMUS.

14. IIpeumyiiecTBa ¥ HEIOCTATKH JIFOMUHECLEHTHBIX JIAMII.

15. [IpeumyiiecTBa U HETOCTATKU CBETOIMOIHBIX JIAMIIL.

16. 300pa3ute cxemy BKIFOUEHHS JIAMIT «JUTsl JUIMHHBIX KOPHIOPOBY.

17. ITpyHIMN 3a)KUTaHUs TFOMUHECIICHTHBIX JIAMII.

18. Ha3znauenue sroMuHO(DOpA B TFOMUHECIICHTHBIX JIaMIIax.

19. HazHaueHue crapTepa B cXxeMe 3aKUT'aHUs JTFIOMUHECIIEHTHO! JIaMIIB.

20. Haznauenue apoccesisi B CXeME 3aKUTaHUs TIOMUHECIICHTHOM JIaMITbI.

21. Ha kaxkolf 3JeKTpOCTaHIMM caMasi HU3Kasg Ce0ECTOMMOCTb MNOJIYYEHHs SJICKTPO3HEPruu U

nouemy?

22. Kakoe BO37€HCTBHE OKa3bIBACT IEKTPUUECKUM TOK HA KUBYIO TKaHb?
23. Kakum 00pa3oMm clieyeT BBIXOAUTh U3 30HBI «IIIArOBOT0Y» HAMPSKEHUS?
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24. 3amUTHBIE CPEACTBA OT MOPAKEHUS AIEKTPUUECKUM TOKOM.
25. Kak cnenyetr ocBOOOXK1aTh YelloBeKa, MOMABLIETO MO IeHCTBHUE IIEKTPUUYECKOI0 TOKa?
26. IlepBast mOMOIIb YEJIOBEKY 1OCIIE OCBOOOXKIEHHS OT JI€HCTBUS 3IEKTPUIECKOTO TOKA.

3anaya (BbINOJHAETCS M0 BAPHAHTAM)

K crangaptHOii anekTpudeckoit cetu HampspbkerneMm 380/220 B HeoOX0IWMO TMOIKITIOYHTH
Tpex(a3Hbli ACHHXPOHHBI JIIEKTPOJBUraTellb HOMHHAIBHON MoIHOCThIO Pu. Omnpenenutsb
HOMHHAJILHBIA TOK IJIABKOM BCTaBKU M BHIOpATh CEYCHHE MHUTAIOIIUX IPOBOJIOB, UCIOIL3YIO JAaHHBIC
TaOJINLIBIL.

Howmep Mommgocts P,, kBT K1 1, % Koadduuuent momHocTH

BapuaHTa cosQ
)| 2 3 4
1 0,37 70,0 0,86
2 0,55 73,0 0,86
3 0,75 77,0 0,87
4 1,1 77,5 0,87
5 1,5 81,0 0,85
6 2,2 83,0 0,87
7 3,0 84,5 0,88
8 4,0 86,5 0,89
9 5,5 87,5 0,91
10 7,5 87,5 0,88
11 0,55 70,5 0,70
12 0,75 72,5 0,73
13 1,1 75,0 0,81
14 1,5 77,2 0,83
15 2,2 88,0 0,83
16 3,0 82,0 0,83
17 4,0 84,0 0,84
18 5,5 85,5 0,85
19 7,5 87,5 0,86
20 11,0 87,5 0,87

DoH] TECTOBBIX 3aaHUM JJIsl TEKYIIero KOHTPOJISI 3HAHUI 10 TeMe

Buibepume 00un npasunvhusiii 6apuanm u Haxcmume KHONKy «/laneey

Ha kakux 3/1eKTpOoCTAHIUSX MPOU3BOACTBO YJIEKTPOIHEPTHHU HE COMPOBOXKIAETCS MOJTyUYeHUEeM
BOJSIHOTO mapa?

I'POC

+I'DC

TOL

ADC

Kakne HegocTaTKH Yy aBTOMaTHYECKHMX BBIK/II0YATEIeH M0 CPABHEHHIO C IJIABKMMU BCTaBKamMu ?
OnHOKpaTHOCTH JIEUCTBUS

+bonpire rabapuTsl

He 3ammuinaer »inekTpoBUraTesb OT Meperpy3ok

OTtcyTcTBHE PETYIMPOBKH YCTaBKU MO TOKY cpadaThIBaHUs

Kakmue 371eKTpOCTAHIMHU SABJISIOTCH TEIVIOBBIMHU?

Tompxo I'POC

+I'POC u TOL]
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I'POCulaC

I'POCn ASC

I'ne noHbI ycTaHABJIMBATHCHA NPEAOXPAHUTEIN?

bezpaznuuno

Jlo pyOunbHuKa

+Ilocne pyOuibHuKa

[Tocie MarHUTHOrO IycKaTess

KakoBbl pyHKINH 3jIeKTpUYecKOi ceTH?

[Ipon3BOJACTBO IMEKTPUUECKOM dHEPTUU

+1lepenaua u pacpeneneHne MNIEKTPUIECKON YHEPTUU

[ToTpebnenne 3MeKTPUIECKOi SHEPTHH

Bce nepeuncnennble GyHKINU

Kakast 3jiekTpocTannusi He BbIOpacbiBaeT 0TX0bI B aTMOC(hepy?

+I'0C

I'POC

TOL0

ADC

C kakoil HeJIbI0 YBeJMYUBAIOT HANIPSI’KeHNeE B JIMHUAX JIeKTPoIepeaadn /10 3HaYeHUH B 1eCATKH
U coTHH KB?

JUid yBenU4YeHUs TOKA B JIMHUU

+ /1151 yMeHbIIeHNS TOKA B JINHUU

Jlns moAxoueHust 00JbILIEro Yucia noTpedurenen

JIJ1g KOMIIEHCAMy MOTEPh HANPSDKEHUST MPU Nepeade AIEKTPO3IHEPT U
Ha3znavenue soMuHOQopa Ha BHyTPeHHel NOBEPXHOCTH KOJIObI JIIOMUHECHEHTHOM J1aMIIbI:
+ 1511 mpeoOpa3oBaHusl HEBUIMMOTO YIBTPA(PHOIETOBOTO H3IIyUEHHs B BUIMOE
JUis yIIyqIeHus: 3CTeTUYECKOrO BUJIA JIAMITBI

Jlnist yBeJTMUEHHsSI CPOKa CITyKOBI JIAMIIBI

JUI yMEHBILIEHUST HAarPEBa JIAMIIbI

Craprep B JIIOMMHECHICHTHOM CBeTHJILHUKE CJIYKHUT JJIS:

+3aXuranus JaMIibl

BriknroueHus maMribl

VY CTONYMBOr0O rOpeHus JTaMIIbl

3ammuTel OT paAMOIIOMEX

ITocJie 3askuranus JIOMHHECHEHTHOM JJaMIIbI OTKJIIOYWIM cTapTep. Jlamna 6yaer padoraTh Win
noracHer?

Iloracuer

+Bbyzner paborathb

Byzer paboTath, HO HENPOJOKUTEILHOE BPEMs

Ileperopsar cniupainy J1aMIIbl

IIpaBuiabHas cxeMa BKJIIOYEHHUs] JTIOMHUHECHEHTHOM JIaMIIbI B C€Th:

N
\ O

LI
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Craprep Ha cxeme —° ~208 " 0003Ha4YeH HUQpoii:
1
2
+3
4
5

Beanuunna, onpeneasiemas no gopmyJiie E=®/S, na3piBaercs:

MarsuTHBIM IOTOKOM

+OCBELIEHHOCTHIO

Curnoii cBera

HanpsikeHHOCTBIO

C xakoi 1eJIbI0 CTEKJISIHHASI TPYOKA JIIOMHUHECIHEHTHOM JIAMIIBI 3al10JTHAETCS MHEPTHBIM ra3om?
+WHepTHBIN Ta3 CIYKUT JJIS IOTyUeHUs Ta30BOT0 pa3psia B TpyOke

WHepTHBIH ra3 CIyKUT AJIs TOTyYEHUs yIbTPa()HOIETOBBIX JTyUuei

WuepTHBI ra3 Cay)uT IS OXJIAXKACHUS TPYOKH

Bcé Brleykazannoe ,
2 /\-’E/
i
c1
EL
X £
[1C2 4
|

I\

JApoccesb Ha cxeMe — % ~2208 o0o3HaueH nudpoii:

|LL
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JlaHHas cxeMa OCBeleHHs HCIOJIb3YyeTCH NJIsA:
Cany3ioB

+/IMMHHBIX KOPHIOPOB

Kuno3sanos

doiie

TpyOuartasi IIOMHHECHIEHTHAs! JIAMIIA OTHOCHTCH K JIaMIIaM:

+Huskoro naBnenus

Bricokoro naBiaeHUs

CBepXBBICOKOTO 1aBJICHUS

Cpennero naBieHus

TenoBoii pacuenuTe/ib B ABTOMATHYECKUX BBIKJIIOYATEIAX CJAYKHUT JJIs1 OTKIIOYEHUSs
3JIEKTPUYEeCKOM Lenu mpu:

VYBenuMueHnn HanpsHKEHUs! CBEPX HOMUHAIBHOIO

YMeHbIIEHUH HAaPsSKEHUsI CBEPX HOMUHAJILHOTO

+VYBenn4eHnn TOKa CBEPX HOMUHAJIBHOIO

YMeHbIIEHUH TOKa CBEPX HOMUHAJIBHOIO

Kakoe u3 nepednc/ieHHbIX IPeMMYILECTB He OTHOCHTCS K JIIOMHHECHEHTHBIM JiamnaMm (Ipu
CPAaBHEHHUHM C JAMIIAMM HAKAJIMBAHMSA)?

Bonbmmii cpok ciykObl

[loBbI1IEHHAs CBETOOTIAYA

+IIpocroTa KOHCTPYKIIMH

bousee Bricokuii cBeToBoM KII/]

Kaky1o pyHKIMIO He BBINOJIHSIET poccesb B cXeMe CTAPTEePHOro 3a;KUraHus JTIOMUHECHeHTHOM
JaMIbi?

OrpaHuyeHue TOKa JIaMIIbl B pabodyeM pexume

+KomneHcanus peakTHBHOM MOIIIHOCTH

OrpaHuyeHue HaNpsHDKEHUS Ha J1aMIle B pabodeM pexume

[Tony4yeHre uMIyJbCa MOBBIIIEHHOTO HAMPSKEHUS BO BPEMS 3aKUTaHUS JTAMITbI
CMepTe/ibHBIM ISl YeJIOBeKA ABJISAETCS TOK:

20 MA

50 MA

+100 MA

200 MA

YacToTa HaJaBJIUBAHHUI HA IPYAHYIO KJIETKY IIPH NIPOBEICHHUH HAPYKHOI'0 MacCaxa cepaua:
Kaxnasie 0,5 ¢

+OnuH pa3 B CEKyHIY

Uepes kaxapie 2 ¢

Yepes kaxasie 3 ¢

Kakoe Bo3elicTBHe Ha OPraHHM3M YeJ10BeKa 0Ka3bIBaeT JIEKTPHYCCKHI TOK?

TosbKO TepMUYECKOE ACUCTBUE

ToabpK0 MeEXaHUYECKOE ICUCTBUE

Tonbko Guosornueckoe neicTeue

+Bc€ BhIlIEnEepeYnCICHHOE
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KakuMm 00pa3oM cieayeT BHIXOAUTH U3 30HbI «IIIATOBOI0» HANIPSAKEHHUSA?

OOBIYHBIM IIATOM

berom

+«['ycunbIM» 111arom

[[Iupoxkumu maraMu B yCKOPEHHOM TEMIIE

B kakoM ciyyae npu nopa:keHuH JIEeKTPUIECKMM TOKOM BbI30B CKOPOii MOMOIIH /1JI1
NMOCTPAJABLIET0 SIBJISETCH He00s13aTeJIbHBIM ?

B ciydae ecnu mocTpagaBIInii MOIyYUIT 0KOTH

B ciydae ecnu mociie okazaHus IEPBOM TOMOIIU ITOCTPAAABIINHA «IIPHUILET B CEOs»

Ecan moctpamaBmimnii MOKET CaMOCTOSITENIBHO MTEPEABUTATHCS

+Bo Bcex cirydasx mopakeHus JIEKTPUICCKIM TOKOM BBI30B Bpaya SIBIISETCS 00sS3aTeIHHBIM
Mo:KHO 1M MCTI0JIB30BATH CPEACTBA 3AIUTHI C HCTEKIIUM CPOKOM I'OHOCTH?

MoxHo

+He nomyckaercs

MO0:kHO, HO TOJIBKO IIPY OTCYTCTBUH BHEIIHHUX ITOBPEKICHUN

MO03kHO, TOJIBKO C pa3pelIeHusi HEMOCPEICTBEHHOTO PyKOBOUTEINS

Kakoe Hanpsi’keHHe IepeMEHHOT0 TOKA J0JIKHO MCII0JIb30BAThCS VISl NMTAHUS MEePEHOCHBIX
(PYYHBIX) CBETHJILHUKOB?

He Boime 220 B

He Boimie 110 B

+He Briie 42 B

He Bbime 12 B

JJ1s1 4ero K MeTaJIMYeCKUM KOPIyCaM 3JIEKTPOYCTAHOBOK MOJCOCAUHSIETCS HYJIeBOW MpoBoa?
J11s HaZieskHOM pabOThI AJEKTPOYCTaHOBKU

+ /{151 yBeTMYeHUsT TOKa KOPOTKOTO 3aMBIKAHHUS B CITydae «Ipo00sD» H30JSIUN

Jl7is yMeHbIIIeHUsI TOKAa KOPOTKOTO 3aMbIKaHUS B CIIydae «Ipo0os» H30ISIUH

J1 3a3eMIIeHHUs DJIEKTPOYCTaHOBKHU

151 4ero B JIIOMHUHECHEHTHBIX JIAMIIAaX NPUMEHSIOT PTYTh?

Jl1s yBenuueHus SpKoCTH

Jlnig yBenuueHus: CpoKa CIryKObI JTaMITbI

+[11st mosry4eHust yibTpadruoIeTOBOTO U3TyUYSHUS

Jliia mpeoOpa3oBaHus yabTPaQHUOIETOBOTO U3ITYUYCHHS B BUAUMOE

Kakast u3 nepeyncjieHHbIX 0COOEHHOCTEH SIBJISAETCH HEJOCTATKOM ra30pa3psAHbIX HCTOYHUKOB
CBeTAa M0 CPABHEHMIO € JJAMIIAMU HAKAJIUBAHUSA?

Cpok ciry>kOb1

CserooTmaya

+CToumMocCTh

CriexTp u3ydeHus

Kaxkoii ¢akTop He BJaHMsieT Ha NMPoLeCC 3a’KUTAHUA JIOMUHECHEHTHbIX JaMI?
Bennunna HanpskeHus cetu

+Marepuan momuHO(DOpa

Hpoccenb

Craprep

Craprep B cxeMe 32:KUTaHUS JIIOMUHECHEHTHOM JIAaMIIbI HEOOXOUM J1JIs1:

OrpaHUYEHUS] TOKA B MOMEHT 3a)KUTaHUs

OrpaHHYEHUs TOKA B paboueM pexumMe

YMEHBLIEHUS PaAHOIIOMEX

+pa3pbiBa LENH B MOMEHT 3aKUTaHUSI JIAMITBI

Yro Takoe cHCTEeMBbI JJIEKTPOCHAOKeHUs1 ?

COBOKYIHOCTh 3JIEKTPOTEXHHUUYECKUX YCTPOWCTB, MpeaHa3HAYEHHBIX ISl MpeoOpa3oBaHusl, Mepenay,
pacnpeneneHus U ToTpeOIeHMs STEKTPOIHEPTUI

+COBOKYITHOCTb JEKTPOTEXHUYECKUX YCTPOICTB, MIpeIHa3HAYEHHBIX 715 peoOpa3oBaHus, epeaadn u
pacrpeaesieHust JIEKTPOIHEPTUr
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COBOKYITHOCTB 3JIEKTPOTEXHUYECKUX YCTPOWCTB, MpeIHa3HAUYCHHBIX I peo0pa3oBaHusl, epeaadu u
NoTpeOIeHUs SIEKTPOIHEPTUH

Her npaBunbsHOTO OTBETA

KakoBa ennnuna n3mMepeHusi AKTHBHOM MOIITHOCTH?

B

BA

+BT

Bap

Kaxkoro ceuenusi MeJHbIe IPOBOJA PEKOMEHAYeTCsl IPUMEHSATh VISl KBAPTHPbI?
0,5 MM

0,75 MM

1 M

+1,5 MM’

KakoBa enmnuna n3mMepeHusi NoJIHON MOIIHOCTH?

B

+BA

Bt

Bap

KakoBo npenmyuiecTBo 3J1eKTPOMArHUTHOTO PacleNUuTe/ 1 ABTOMATHYECKOI0 BBIKJII0YATe 5?
JlemeBu3na

+BrIcoKkas CKOpOCTh cpabaThIBaHUS

Maublie rabapuThl

Bcé BrlenepeynciieHHoe

Bumeranyeckasi IUIacTHHA, MCNIOJIb3yeMasi B aBTOMAaTHY€CKOM BBIKJII0YaTes e, M3rudaercs mnoj
aefcTBHEeM:

MarsuTHOrO noJist

DNEKTPUYECKOTO OIS

+Temna

Buiaxxnoctn

IInaBkuii npepoXpaHuTeIb HCNOAb3YeTCS AJIS 3aLUTHI OT:

+YBenuueHus Toka

YMeHblIeHHs TOKa

YBennueHus: HalpsKeHUs

YMeHblIeHUs HalpsKeHNs

Kakoii maTepuaJj He MCIOJIBL3YETCS B IVIABKUX NPEeAOXPAHUTEISAX?

Menb.

+Bonbdpam

Cepebpo

Onoso
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Tadaunua 7 — Kpurepun ouenku ¢c¢GopMHUPOBAHHOCTH KOMIIETEHIIUIA

Kon 1 HanMeHOBaHME HHIUKATOPA
IOCTHKEHUS KOMIIETCHIINN
(4acTu KOMIETECHITIH)

Kpureprn oniennBanus chOpMUPOBAHHOCTH KOMIICTECHITHH
(4acTu KOMIIETEHIINN)

COOTBETCTBYET OIICHKE «3aUTCHO»
50-100% ot MakcuManbHOro Oasuia

N-1yk, @opMyaupyeT B paMKax
MOCTaBJICHHOM 11€JIM MTPOEKTa
COBOKYITHOCTb B3aUMOCBSI3aHHBIX
3a/1a4, 00eCIeYnBaIOIINX e
noctumxeHue. OnpenesnseT 0xXu1aeMble
PE3yJIbTAThI PEIICHHUS BBIICTICHHBIX
3agad. UJI-2yk., [Ipoextupyer
pelieHre KOHKPETHON 3ajauu MTPOeKTa,
BBIOMPAsi ONITUMAJIBHBIN CIIOCO0 ee
pEIIeHus, UCXOSI U3 IEHCTBYIOIINX
MIPABOBBIX HOPM U UMEIOLIUXCSA
pecypcoB u orpannueHuil. MJ1-3yi.»
Pemaet kKoHKpeTHBIE 3aJJa4l [TPOEKTA
3asIBJICHHOTO Ka4ecTBa U 32
yctanoBieHHoe Bpemst. U/-4yx.o
[Ty6nudHO mpeacTaBiseT pe3yabTaThl
pelIeHrs KOHKPETHOM 3a/1ayM MPOEKTa

CryAeHT IpUHUMaeT aKTUBHOE y4acTUe B XO/I€
MIPOBEICHUS PAKTHUECKUX U TaOOPATOPHBIX 3aHITHIA,
myOJIMYHO MPEACTABISAET Pe3yIbTaThl PELICHHS
KOHKPETHOM 3aJ]a4uM, 3Ha€T OCHOBHBIE 3aKOHbI
ANEKTPOTEXHUKHU, 3HAET 000PYI0BAaHUE U
AJIEKTPOU3MEPUTENIbHBIE TPUOOPHI, METOTUKY
HCCJIETOBAHMSI SJICKTPUUECKUX M CBETOTEXHUYECKUX
XapaKTepUCTUK HCTOYHUKOB CBETA, CIIOCOOEH BHIOPATh
MpeIOXpaHUTENU U aBTOMaTHUECKHE BBIKIIIOYATENH,
CEUeHUs MUTAIOIIUX MTPOBOJIOB; (POPMYIIUPYET B paMKax
MOCTaBJICHHOW L[EJIM COBOKYITHOCTh B3aUMOCBSI3aHHBIX
3aja4, 00ecTeYnBaIOIIUX €€ TOCTUKECHUE, OTPeAeTIss
OKUJIaeMbl€ Pe3yJIbTaThl UX PELICHUs, IPOSKTUPYET
peleHre KOHKPETHOM 3a1auu, BBIOUpast ONTUMAJIbHBIH
crocob ee peleHus, UCX0/I1 U3 UMEIOIINXCS PECYPCOB U
OTrpaHMUYEHUH, a TAKXKE pelIacT KOHKPETHBIE 3aa4l
3asIBJICHHOTO Ka4eCcTBa U 32 YCTAHOBJICHHOE BPeMsI

Tema 6. «OCHOBBI YJIEKTPOHUKID)

@®oHJ TECTOBLIX 3aJaHMI A1 TEKYHIEro KOHTPOJIsA 3HAHUHM MO TeMe

Bvibepume ooun npasunvHulil apuanm u Haxcmume KHONKY «/laneex

1
~ LI}
'\’?

4
]
Ba3a Tpan3ucTopa Ha puCyHKe

1
+2
3
4

3

,T_F/

0003HaYeHA HOMEPOM:

Kakoii u3 3j1eMeHTOB CIYIKHUT IJIA BBINIPAMJICHUSA IIEPEMEHHOI0 TOKa?

Konnencarop
Tpanzucrop
Tupucrop
+/non

J{ByX1noJiynepuoaHoii MOCTOBOIi cxeMe BBINPAMJIEHUSI COOTBETCTBYET BpeMeHHAasl IuarpaMmma

HaPAKCHUA:

e
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Cpenu BbllIeyKa3aHHBIX MPABUIBLHOIO OTBETA HET

Ecau k 1uoay NpuIoKUTh HANPSKEHHE YKA3aAHHOH MOJISIPHOCTH I
TO Yepe3 THO/:

+byneT mpoTekath TOK

He Oyner nporekatb TOk

Bynet npoTekaTth TOJIBKO OOpaTHBIN TOK

Byzaer nporekats TOK TOJIBKO MPU TOIKITIOUECHHH HATPY3KU

D~
O—TA

U RH —

B nanHoi cxeme G KOH/JIEHCATOP HeO0XO0AUM JJIs:
+ /1151 criakuBaHus MyJIbCALUNA BBITPSMIICHHOTO HANPSKEHUS

YBenuuenus kKodhPuimeHTa MOIHOCTH

JI71s1 yMEHbILIEHHS paluOTIOMEX

Bcé BrlenepeyncieHHoe

Kaxkue u3 npuBeieHHbIX 0COOCHHOCTEH XapaKTePHbI VIS HHTErPaJbHbIX MUKpPOCXeM?
MUHUATIOPHOCTH

MuHUMYM BHYTPEHHUX COCIUHUTEIbHBIX JTUHUI

KomMriekcHasi TEXHOOTUSL U3TOTOBJICHHUS

+Bce nepeuncinennoe

CxeMe BKJ/II0YEHHUS] TPAH3UCTOPA € 00IIMM KOJJIEKTOPOM COOTBETCTBYET PUCYHOK:

RlarSfé

HO.]'Iyl'IpOBOIlHI/IKOBBIe MaTepuajJabl UMCKOT YACJIbHOC CONIPOTHBJ/ICHUE:
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1010 O’

M
2
p=0,01...10 OMMM"
M
2
T H=68.10%...68-1010 QMMM

M
Bce BrIlIenepeyncieHHOe HEBEPHO
JJ1s1 MOJIylIPOBOAHUKOB XapaKTepPeH TeMIIepaATyPHbIil KO3 PUUUEHT:
ITomoxxuTeIpbHBIH
+OTpunarenbHbI
3aBUCAIIANA OT BUA MOJYIPOBOJHUKA
Bce BrilIEnIEpEeYNCIEHHO HEBEPHO
JloCTOMHCTBOM NOJIYNIPOBOAHNUKOBOIO IPHUOOPA 10 CPABHEHMIO C YJIEKTPOHHOM J1aMII0ii SIBJISIETCH:
+OTCyTCTBHE 3aTpaT 3HEPrUU HA HaKaj
BrIcokas mone3Has MOITHOCTh
HeuyBcTBUTENBHOCTD K U3MEHEHUSAM TEMIIEPATYPbI
Bcé BrlenepeynciieHHOe

Ha pucynke n300paKkeH:

JnonHbIil THPUCTOD

[ToneBoii Tpan3ucTop

+bunonsapHeli TpaH3UCTOP

BrinpsMuTenbHbIN 11O

Yro siBasieTcs CBOOOIHBIMH HOCHTEJISIMH 3aPSiAa B MOJYNPOBOJIHUKAX THIA «n»?
+31eKTPOHBI

Hpipku

Kak anexTpoHsl, Tak U ABIPKH

Honsl

C kakoil HeJbI0 MOIIHBIE IHOAbI H3r0TABJIHBAKT B MACCHBHBIX METANIMYECKUX Kopmmycax?
JU1g OBBILLIEHUS IPOYHOCTH

+ /1151 my4niero oTBoia Tersa

JU71st TOBBILLIEHUS JIEKTPOOE30MIaCHOCTH

Bcé BrlenepeyncieHHoe

Yro siBisieTcss CBOOOAHBIMM HOCUTEJISIMHU 3apsiia B MOJYNPOBOAHMKAX THIIA «P»?
DNEeKTPOHBI

+/{b1pKu

DNEKTPOHBI U ABIPKU

Nownsl

Kak Ha3bIBalOTCs BBIBOJBI Y MOJYNPOBOJHUKOBOIO AU0Aa?
DMHUTTEpP, KOJUIEKTOP

+AHOI, KaToxq

Komnnekrop, 6a3a

YpaBisiommii 3JIEKTPOI, KaTox

Ha3nauenue TpaH3ucropa:

Beimpsimurens

+Ycunurens

Crabunuzarop

HcTouHMK MOCTOSIHHOTO TOKA

IIpubop, umeromii ABa p-n Mepexona, Ha3bIBAETCH:
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Jnonom

+Tpan3zucropom

Tupucropom

CrabunurpoHoM

IHorynmpoBOAHMK - 3TO MaTepHAJL:

C o4eHb MaJbIM JIEKTPUYECKUM COIPOTHUBIEHUEM

C oueHb OONBIIUM 3JIEKTPUUECKUM COIPOTUBICHUEM

IIpoBonsAMIA TOK TOJIBKO B OJTHOM HalpaBICHUU

+C CONPOTUBJIEHUEM MEHBIINM, YEM TUAIEKTPUKOB, HO OOJIBIINM, YEM Y IIPOBOJIHUKOB
Kakue BuabI NPOBOAUMOCTH OBIBAIOT B MOJIYNPOBOJIHHUKOBBIX JJIeMeHTAX?
DnexTpuyeckas U HEdJEKTPUUECKast

+DneKTpOHHAs U IBIPOYHAs

DNeKTpOHHAsI U MarHUTHAas

Bce BrienepeuuncieHHoe

ITos1ynpoBoAHMKOBBI MO/, IPeAHA3HAYEHHBIH 1J151 CTA0WJIM3AIUH HATIPSIKEHUSI B MCTOYHUKAX
NUTAHUSA — ITO:

+CTaOuauTpoH

Ycunurens

Tpansucrop

Tupucrop

B 3aBHcHMOCTH OT 4Yero p-n nepexoj 0ObIBaeT OTKPBITHIM HJIM 3AKPBITBIM?
+OT HarpaBiIeHHs TEKTPUUECKOr0 TOKa

Hannuus neperopoaku

Ot HanpsoKeHUs

OT conpoTuBIeHUs

Ha3znauenue Tupucropa:

Yceunurens

Brinpsimurens

+Kirou

Crabunusarop

Tadiaunna 8 — Kpurepun onenku ¢cgpopMHUpPOBAHHOCTH KOMIIETEHIUI

Kpurepuu ouenuBanus chopMUpOBaHHOCTH

Kox 1 HanMeHOBaHME MHIMKATOPA
KOMIIETEHIIMH (YacTU KOMIETEHIINH)

JOCTHXXCHHA KOMIICTCHIIMH

COOTBETCTBYET OIEHKE «3aYTCHOY»
(9acTv KOMIIETEHITUH )

50-100% oT MakcUMaJILHOIO Oasuia

N-1yk., @opmynupyer B paMKax
MOCTABJICHHOM L[ETU MTPOEKTA
COBOKYITHOCTb B3aMMOCBSI3aHHBIX 337124,
o0ecrevynBaroNINX ee TOCTHKEHUE.
Ornpenenser oxugaeMble pe3yIbTaThl
peleHus BbiaeaeHHbIx 3anad. M/-2yk.»
[IpoexTupyer perieHne KOHKPETHOM
3aJla4yM MPOEKTa, BEIOUpAsk ONTUMaTbHBIN
Croco0 ee perieHus, HCXOIs U3
JICHCTBYIOIINX IIPABOBBIX HOPM U
MMEIOIIHNXCS PECYPCOB U OTPAaHUUYCHUM.
N/I-3yk., Pemraer koHKpeTHBIE 3a1a41
MPOEKTA 3asIBJICHHOTO KAYECTBa U 3a
YCTaHOBJIEHHOE BPEMsI

CTyAeHT IpUHUMAaeT aKTUBHOE y4acTHE B X0
MIPOBEACHMUS JTAOOPATOPHOU pabOTHI, 3HAET OCHOBHBIC
3aKOHBI JIEKTPOTEXHHUKH, 3HAET 000Py0BaHHE U
AIIEKTPOU3MEPUTEIEHBIC TIPUOOPHI, METOUKY
WCCJICTIOBAHMS TTOTYIIPOBOJHUKOBBIX BBIIPSIMUTENCH
MIEPEMEHHOTO TOKa; GOPMYJIHPYET B paMKax
MTOCTABIICHHOM 11€TM COBOKYITHOCTh B3aMOCBSI3aHHBIX
3a7a4, 00€CIIEYNBAIOIINX €€ JOCTHKEHUE, OTIPEIeIISIsI
OKUJIaeMbI€ PE3YyJIbTaThl UX PEIICHUS, IPOCKTUPYET
peleHre KOHKPETHOU 3a7auu, BEIOUpast
ONTUMAJIBHBIN CIIOCO0 €€ PelIeHus, HCXOIs U3
MUMEIOIINXCS PECYPCOB U OTPaHUYCHUH, a TaKKe
pelraeT KOHKPETHBIE 3a7]au 3asBIIEHHOTO KaueCcTBa U
3a YCTaHOBJICHHOE BPEMsI
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3 OIPEJAEJIEHUME PE3YJIBTATA
IMPOMEXYTOYHOU ATTECTAIIUA

dopma npoMeKyTOYHON aTTeCTalluu MO JUCLUILTUHE 3auen.

OLEHOYHBIE MATEPUAJIBI U CPEACTBA JULA ITIPOBEPKH
COOPMNPOBAHHOCTU KOMIIETEHII

YK-2. CniocoGeHn ompenessitb Kpyr 3agad B paMKax IOCTABJIEHHOH IeJH W BbIOMpATh
ONTHMAJIbHbIE CIOCOOBI MX PelIeHMs, HCXOAS M3 JACHCTBYIOIIUX NPABOBBIX HOPM, MMEIOIIHUXCS
pecypcoB U OTpaHUYEHHH.

3agaHus 3aKpbBITOr0 THIIA

Buioepume npasunvnotit 6apuanm omeema

1. Ilpu yBeJiM4eHMHN YaCTOTHI TOKA B IBa Pa3a NepHOJ IepeMEHHOr0 TOKa:
YMenbmutes B 4 paza

YBennuunrcs B 2 pasza

+¥YMenbmuTces B 2 paza

He n3menurcs

33}12“{]/[51 OTKPBITOI'O THIIA

Jlaiime pazeepuymutii omeem Ha éonpoc

2. Uto moHMMaeTcs Mo y3JI0M 3JIEeKTPUUYeCKOH uenu?
IIpasunvHolti omeem: y3eIl dINCKTPUIECKOM IIETH - 3TO MECTO COSAMHEHUS IBYX U 00Jiee BETBEH.

3. Co0Opana menb M3 HCTOYHHKA TOKa, aMmepMerpa M Jammnbl. Uto Oyaer ¢ mnoka3aHueMm
aMIepMeTpa, ecJiM B iellb BKJIKYHTH M0CJIeJ0BATEIbHO ele TAKYI0 JKe JaMILy?
IIpasunvhviii omeem: IOKa3aHUE AMIIEPMETPA YMEHBIIINUTCS, TaK KaK CONPOTUBIIEHUE LIEMTU BO3PACTET.

4. B nenu U3 MCTOYHMKA TOKa, aMIepMeTpa M JaMIbl Napa/uleJibHO JaMIe MOAKIIYAIT elle
OHY, 00JIa1aI0IIyI0 TAKHM JKe CONpOoTHBJIeHHeM. M3MeHHTC JM IPH 3TOM TMOKa3aHue
amnepmerpa?

IIpasunvnviii omeem: yBeIMUUTCS B JBa pa3a, Tak KaKk CONMPOTHBIIEHUE YMEHBIIUTCS B /IBa pasa.

Jonoanume

5. TemaoBoii pacuenure]lb B aBTOMATHYCCKHUX BBIKIIOYATEIAX CHYXKUT I8 OTKJIIOYCHUSA
3JIeKTpI/I‘leCKOﬁ HECIA Ipu .
HpCZGZ/lJZbelI;l omeent. YBCINYCHHUU TOKA CBCPX HOMHUHAJIBHOTO.

OxkoHuaTenbHBIE pe3ynbTaThl oOydeHus ((hopMHpOBaHHS KOMIETCHIIM) OMPEISISIFOTCS
MIOCPENICTBOM IepeBoOa 0aIOB, HAOPAHHBIX CTYIEHTOM B IIPOIECCE OCBOCHUS AUCIUIUINHBI, B OIICHKH:
0a30BBIi YpPOBEHb CHPOPMHUPOBAHHOCTA KOMIIETCHIIMM CUYUTACTCA JOCTHTHYTHIM, €CIH pPe3yjbTar
00y4eHHsI COOTBETCTBYET OIleHKe «3auTeHo» (50-100 peTHHTOBBIX 0aJIIOB).
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4 IOPAOK ITPOBEJEHUS ITIOBTOPHOM
MMPOMEXYTOUYHOM ATTECTAIIUA

dopma NpoMeKyTOYHOU aTTeCTAlUU N0 JUCIUILIUHE 3ayen.

@oH/I OLIEHOYHBIX CPEICTB JJIA THPOBEICHUS MOBTOPHOM MPOMEKYTOYHOM aTTeCTaluu
(dbopMupyeTcst U3 YKciia OLIEHOYHBIX CPEJICTB IO TeMaM, KOTOPbIE HE OCBOEHBI CTYICHTOM.

Ilpumeuanue:

JlononHUTENbHBIE KOHTPOJBHBIE UCIBITAHUSI MPOBOJAATCS AJISl CTYAEHTOB, HaOpaBImux MmeHnee S0
0as10B (B coorBeTcTBUH C «I[l0M0XKEHHEM O MOYILHO-PEUTHHTOBOM CUCTEME ).

Tadiaunna 9 — Kpurepun ouneHku ¢copMHPOBAHHOCTH KOMIIETEHIUI

Kox n HanMeHOBaHWE HHIMKATOPA
JIOCTHKEHUS] KOMIIETSHIIUN
(4acTv KOMIETCHITUH )

Kputepuu onienuBanus chopMrUpOBaHHOCTH
KOMITETCHIIMM (YaCTH KOMIETEHIIUHN)

COOTBETCTBYET OIICHKE «3a4TCHO
50-100% oT MakcuMaJILHOTrO Oasuia

N-1yk.» @opmynupyer B paMKax
MOCTABJICHHOM L[ENU MTPOEKTA
COBOKYITHOCTb B3aMMOCBSI3aHHBIX 337124,
o0ecreynBaronix ee JOCTHIKEHMIE.
Ornpenenser oxugaeMble pe3yIbTaThl
peleHus BbiaeaeHHbIx 3anad. M/I-2yk.,
[IpoexTupyer perieHne KOHKPETHOM
3a/1aud MIPOEKTa, BRIOWPask ONTHUMATbHBIN
Croco0 ee pelieHus, HCXOIs U3
JICUCTBYIOIINX MMPABOBBIX HOPM U
MMEIOIIHNXCS PECYPCOB U OTPAaHUYCHUM.
N/I-3yk., Pelraer koHKpeTHBIE 3a1a41
MIPOEKTA 3asIBJICHHOTO KAYECTBa U 3a
yctaHoBiieHHOe BpeMs. UJ[-4yx.»
[Ty6nu4HO TpeacTaBiseT pe3yabTaThl
pelIeHNs] KOHKPETHOM 3a/1a4d MPOEKTa

CTyzieHT Ha I0CTaTOYHOM YPOBHE MOXKET OIPEeIsATh
HapaMeTphl AIEKTPUIECKON MU MOCTOSHHOTO TOKa,
0HO(a3HOTO NMEPEMEHHOTO TOKA; COSTUHATH
TpexdaszHble e HECKOIBKUMH CIIOCO0aMu; U3MEPSIThH
AIIEKTPUYECKYIO PHEPTHIO; OTIPEAEIISATh HapaMeTphI
TpaHc(hopMaTOpOB; BEIOUPATH MPEIOXPAHNUTENN H
AaBTOMATHYECKHE BBIKIFOUATEIIH, a TAK)KE CEYCHUE
MUTAIONIUX TPOBOJIOB; MTPOBOIUTH SKCIIEPUMEHTAIHHBIE
HCCIIeZIOBAaHMSI B 00J1aCTH 3JEKTPOTEXHUKH U
AIIEKTPOHUKH; ITyOJIMYHO MPEICTABISET PE3yIbTATHI
peuIeHus] KOHKPETHOH 3ajauul MpoeKTa, (HopMyIupyer B
paMKax OCTaBJIEHHOH IeTTH COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a7ay, 00ECIECUNBAIOLINX €€
JOCTH)KEHUE, OTIPENIEIsisl 0KUIaeMble Pe3yIbTaThl UX
pelIeH s, IPOEKTUPYET pelIeHne KOHKPETHOH 3a/1auH,
BBIOMpAst ONITUMAIIBHBIN CIIOCO0 €€ PeIeHus1, HCXOIS U3
UMEIOIUXCS PECYPCOB U OTPaHUYEHUM, a TAKXKe peraeT
KOHKPETHBIE 331a4H 3asiBIICHHOTO Ka4eCTBa M 32

YCTaHOBJICHHOC BPECMsL
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