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INacnopT ¢oHJa OLIEHOYHBIX CPeJCTB

Tabmmma 1
dopmMmupyemMsble OueHouHble
Mopy/ib JUCHUIIUHBI KOMITIeTeHI[UU MaTepyasbl KommuecTBO
WA UX YaCTU Y CpeJ/iCTBa
. 3JIP (cobecemoBaHme) 20
JluneinHbie e KowmruiekT 3a7iau 68
MOCTOSIHHOTO TOKa TecTHpOBAHHe 39
JIvHeliHbIe 1L1emr 3JIP (cobGecenoBaHme) 20
CHHYCOU/IA/IbHOTO KowmmiekT 3a1au 72
TOKa TectupoBaHue 36
MarHuTHbIe Lernu VK-2. Criocoben
TIPU TTIOCTOSTHHBIX OTIpeIeIATh KPYT 3a7au
MArHUTHBIX MOTOKAX, | . paMKax TOCTaB/ICHHOM TecTupoBaHue 30
3/IeKTpUYeCcKre I1e/H 1 BEIGHDATE
M3MEPEHNA ONTUMaJIbHBIE CTIOCOOKI
3 UX pelieHus, ucxoas u3 | 3JIP (cobecenosanue) 20
JIEKTPUHECKHIE % KowmruiekT 3a7au 54
S —— JeNCTBYIOIUX )
MPaBOBBIX HOPM, TecrupoBanue 42
O6LLyie CBe/IeHus 0 HMEIOLIMXCs PECYPCOB 1
CHCTEMe OrpaHUYeHun
DIEKTPOCHAOKEHH, 3JIP (cobecenoBanme) 26
SJICKTPHHECKOE KowmruiekT 3agau 20
OCBEIIEHHE, TectupoBaHue 40
3/1eKTP00e30I1aCHOCTh
1 SKOHOMUSI
37IeKTPO3HEPTUH
Ocroser TecTtupoBaHue 22
37IEKTPOHUKHU




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJANMBbIE
JIJ11 OITEHKY 3HAHUI, YMEHHN 1 HABBIKOB JIEAATE/IbHOCTHU
B ITPOLIECCE OCBOEHUSA JNCIHUII/INHbI

Tabsuija 2 — PopMupyeMbie KOMITETEHI[UH

OrieHOYHBIE
Koj 1 HauMeHOBaHue Ko/ 1 HauMeHOBaHWe WH/JUKAaTOpa AOCTHKeHHsI MATEDHALL
KOMIIeTeHI U1 KOMITIeTeHI[MHY (YaCTH KOMIEeTeHIINN) P
Y CpefCTBa
1 2 3
JIHelHbIe LIed NOCTOSHHOIO TOKa

YK-2. Criocoben
ompejieNiaTh KpyT 3ajiau B
paMKax MOCTaB/IeHHOM 11e/n
Y BbIOMpATh ONTUMA/IbHbIe
CTIOCOOBI UX perIeHwus,
UCXO/Is1 U3 IeHCTBYIOIMX
MIPaBOBBIX HOPM,

VMMEIOLIUXCSI PeCypCoOB U
OrpaHUYeHun

N-1yk» ®opMynvpyeT B paMKax NOCTaB/IeHHON
L[e/I1 [TPOeKTa COBOKYITHOCTh B3aUMOCBsI3aHHBIX

pellieHrie KOHKPeTHOM 3a/lauM MpoeKTa, BhIOrpast

3a7iau, obecrieunBaroIUX ee JOCTIKEeHHe.
OnpepiensieT o)KuzilaeMble pe3y/bTaThl PelleHus
Bblle/IeHHbIX 3a7a4. /I-2yk-> [IpoekTupyer

OTTHUMaJIbHBIN CIIOCO0 ee pereHus, UCXOs U3
JIeMICTBYIOLLMX MPaBOBbIX HOPM U UMEIOLLIMXCSI
pecypcoB u orpanuuenuit. M/J-3yk-» Peliaet
KOHKpeTHbIe 3a/jJau ITPOeKTa 3asiB/IeHHOT0
KayeCTBa U 3a ycTaHoBJieHHOe BpeMsi. N/1-4yk-2
[Ty6nuuHO TpeficTaB/IsieT pe3y/abTaThl pPelleHus
KOHKDETHOU 3a/lauy MPOeKTa

3JIP
(cobecemoBanue)
Kowmrinekt
3a/1a4
TectupoBaHue

JIvHeliHbIe 11eNW CUHYCOM/IA/IbBHOTO TOKa

YK-2. Criocoben
OTIpe/iesITh KPYT 3a7iay B
paMKax TOCTaBIeHHOH 1e/n
Y BBIOMPATh ONTUMAJIbHbIE

CTIOCOOBI UX perIeHwus,
UCXO/s U3 JAeHCTBYIOIUX

TIPAaBOBBIX HOPM,
VMEIOIINXCS PeCYPCOB U

orpaHUYeHuin

N-1yk.» ®opMynvpyeT B paMKax OCTaB/IeHHON
Lie/I1 TIPOeKTa COBOKYITHOCTb B3aMMOCBSI3aHHBIX
3a71a4, 00eCreunBaroLX ee T0CTIDKeHHe.
OmnpeziesnisieT 0)XUziaeMble pe3ysbTaThl pellleHUs
Bblle/IeHHbIX 3aja4. /I-2yk-> [IpoekTupyer
pellieHrie KOHKPeTHOM 3a/lauM MpoeKTa, BhIOrpast
ONTUMAJbHBIN CI10CO0 ee perieHus, HCXO/s U3
JIeMICTBYIOLLMX MPaBOBbIX HOPM U UMEIOLLIMXCSI
pecypcoB u orpaHnuenuii. M/1-3yk.» Peliaer
KOHKpeTHbIe 33/laui [IPOeKTa 3as1BJIEHHOI'0
KaueCTBa ¥ 3a yCTaHOBJieHHOe BpeMs. U /[-4yk-»
[Ty6/imuHO TIpe/icTaB/IsieT pe3y /IbTaThl PeIIeHHs
KOHKDEeTHOM 3a/jauy MPOeKTa

3JIP
(cobecemoBanue)
Kowmrinekt
EEVIE L
TectrpoBaHue

MarsuTHbIe eI ITpy MOCTOAHHBIX MAlrHUTHBIX ITOTOKAX,
3JIeKTp1UeCKHre M3MepeHHrs

YK-2. Criocoben
orpeieNiATh KPYT 3ajiau B
paMKax MoCTaB/IeHHOU Lie/n
Y BeIOHpaTh ONTUMaJIbHbIE
CTI0CO0OBI UX pelleHus,
WCXO[IS U3 JeUCTBYHOLIUX
TPaBOBLIX HOPM,
HMMEIOIIUXCS peCcypCcoB U
orpaHuYeHui

NO-1yk-» PopMynupyeT B paMKax MOCTaBIeHHOU
L|e/I1 TIPOeKTa COBOKYITHOCTb B3aMMOCBSI3aHHBIX
3a71a4, 00eCreunBaroIX ee TOCTIDKeHHe.

OripefensieT oxkyJaeMble pe3y/bTaThbl pelleHus
BblJle/leHHbIX 3aza4u. U/1-2yk-» [IpoekTupyet
pellieHrie KOHKPeTHOM 3a/lauM MpoeKTa, BhIbrpast

OTTHUMAJIbHBIN CIIOCO0 ee pereHus, UCXOs U3

JeACTBYIOIIUX MPAaBOBbIX HOPM U UMEIOLLUXCS

pecypcoB u orpaHuuenuii. /1-3yk.» Peliaer
KOHKDeTHbIe 3a/lauM [IPOeKTa 3asiBJIEeHHOI'O

TectupoBaHue

KaueCTBa U 3a ycTaHoBiieHHOe BpeMsi. U /-4yk.»




1 2 3
OJIEKTpUYECKUe MallluHbI
N-1yk>» ®@opMynvpyeT B paMKax OCTaB/IeHHON
Lie/I1 TIPOeKTa COBOKYITHOCTb B3aMMOCBSI3aHHBIX
YK-2. CniocobeH 3ajiau, 06ecreurBaroIIUX ee J0CTIKeHHe.
onpeziesATh KPyr 3a7a4y B OmnpepienisieT oXxuiaeMble pe3y/bTaThl pelleHus
paMKax IOCTaB/IeHHOU Ll Bblle/IeHHbIX 3aja4. /I-2yk-> [IpoekTupyer 3JIP
Y BeIOMpaTh ONTUMaJIbHBIE | pellleHre KOHKPeTHOM 3a[jauu IpoeKTa, BIOHpast (cobecezioBaHKe)
CTIOCO0OBI X pellleHus, OTNTUMAa/IBHBIN CTIOCO0 ee pelieHus], UCXO/s U3 KomriekT
VICXOZS U3 el CTBYIOLMX JIeVICTBYIOIINX NIPABOBBIX HOPM M UMEROIINXCS 3aa4
IIPaBOBBIX HOPM, pecypcoB u orpannuenunt. /1-3yk. Pemaer TectupoBanue

VMEIOILIMXCsI PeCypCOB U
orpaHUYeHuin

KOHKpeTHbIe 3a/lauMl [IPOeKTa 3asiBJIEeHHOI'O

KaueCTBa U 3a yCTaHOBJieHHOe BpeMs. U -4yk-»

[Ty6muHO TipeZicTaB/IsieT Pe3y/IbTaThl PeIleH s
KOHKDEeTHOM 3a/lauM MPOeKTa

OO611Me cBeieHUs O CUCTeMe 37IeKTPOCHa0KeHus,
3/IeKTPUUECKOe OCBellleHue, 3/1eKTpobe30macHOCTb U

5KOHOMUSI 3JIEKTPOHEPTUHU

YK-2. Criocoben
oTipeieNiATh KPYT 3a/lau B

N-1yx» ®opMynvpyeT B paMKax OCTaB/IeHHON
L[e/I1 [TPOeKTa COBOKYITHOCTh B3aUMOCBsI3aHHBIX
3a7ia4, obecrieunBaroLMX ee JOCTIKEHHe.
OrnpeziesnisieT o)kxuiaeMble pe3y/bTaThl pelleHus

paMKax IOoCTaB/IeHHOU Ll Bblle/IeHHbIX 3aja4. /I-2yk-> [IpoekTupyer 3JIP
Y BeIOMpaTh ONTUMaJIbHBIE | pellleHre KOHKPeTHOM 3aJjauu IpoeKTa, BeIOHpast (cobecezioBaHKe)
CTI0CO0OBI X pellleHus, OTNTUMAa/IBHBIN CTIOCO0 ee pelieHus], UCXO/Is U3 KomriekT
VICXOJS U3 el CTBYIOLMX JIeVICTBYIOIINX NIPaBOBBIX HOPM M UMEROIINXCS 3a4a4
NIPaBOBBIX HOPM, pecypcoB u orpannuenun. /1-3yk Pemaer TectupoBanue
VIMEIOIUXCS peCypCcoB U KOHKpeTHbIe 3a/lauMl [IPOeKTa 3asiBJIEeHHOI'O
OorpaHUuYeHun KaueCTBa U 3a ycTaHOB/IeHHOoe Bpems. U/I-4yk-»
[Ty6/imuHO TIpe/icTaB/IsieT pe3y/IbTaThl PeIIeHHs
KOHKDEeTHOU 3a/lauM MPOeKTa
OCHOBBI 3JIEKTPOHUKH
N-1yk.» ®opMynvpyeT B paMKax OCTaB/IeHHON
YK-2. Criocoben L{e/I TIPOEKTa COBOKYITHOCTb B3aMMOCBSI3aHHBIX
onpeze/siTh KPyr 3a7ia4y B 3ajiau, 06ecreurBaroIINX ee J0CTIKeHHe.
paMKax MocTaB/ieHHOM Lenu | OnpepensieT 0XKujaeMble pe3ybTaThl pelleHus
Y BBIOMpPATh ONTUMAaJIbHbIE BblJle/ileHHbIX 3aa4. N/1-2yk2 [IpoekTupyer
CTIOCOOBI UX perIeHwus, pellleHHe KOHKPeTHOM 3aJiauu NpoekTa, Beibupass | TecTupoBaHue

WCXOJs U3 el CTBYIOLMX
TIPABOBBLIX HOPM,
VIMEIOLMXCS PeCypCcoB U
OrpaHUYeHuNn

ONTHMAaJbHBIN CII0CO0 ee pereHus, HCXO/Is U3
JeHCTBYIOIIMX TTPAaBOBLIX HOPM M UMEIOIIHXCSI
pecypcoB u orpanuueHuit. M/J-3yk-» Peliiaet
KOHKDPEeTHbIE 3a7lau¥ IPOEKTa 3asiBJIEHHOTO
KayecTBa U 3a YCTAHOBJIEHHOE BPeMsI




OueHOYHbIEe MaTepHa/IbI U CPEJCTBA /IS MPOBEPKHU
chopMHUPOBAHHOCTH KOMIIETEHI{HIA

Tema 1. «/IuHeliHbIe €U MOCTOSIHHOT'0 TOKa»

Bonipocsl s cobecejoBaHUsA

1. Yto sBAsieTCs K/IFOUeBbIM MOHSATUEM B OTpe/ie/IeHUU «TTOCTOSTHHBIA TOK»?

2. OnpefienTe TIOHSTUSA: «3JIEKTpUYECKasi LieMb», «3JeKTPUUECKUN TOK», «HarpsDKeHHe»,
«MOIIHOCTb».

3. Ha3zoBuTe 0CHOBHBIE 371eMeHTBHI L{elly [T0CTOSIHHOT'O TOKa.

4. 3akoH Oma [i/151 yuacTKa ey U [1J1s TIO/THOW LIeTH.

5. 3akoH [Ixoyns-JleHua.

6. MOIITHOCTH 11enu MOCTOSTHHOTO TOKa.

7. Pe>kuMbl pabOTHI 11eTH.

8. DHepreTHueckuii OamaHC TEKTPUUECKOM T[eTIH.

9. OcHOBHbIE TIOHATHS Pa3BeTBIEHHOW 3/IEKTPUYECKOM LIeTTU: «BETBb», «y3€e/», «KKOHTYP».

10. 3akonbl Kupxroda.

11. CocTaBneHue ypaBHeHWH M0 3aKOoHaM Kupxroda Ha mpumepe MpocCTelllieii pa3BeTBIeHHOU
LIeTIH.

12. OnipefienieHie  HaMpsDKEHWM, TOKOB, COMNPOTUBIEHWA B  3/IeKTPUYECKOW Liend TMpHU
110C/Ie/l0BaTe/IbHOM COeJMHEeHUU 3J/IeMEeHTOB.

13. OnipefienieHie  HaMpsDKEHWM, TOKOB, COMNPOTUBIEHUA B  3/IeKTPUYECKOW Liend TMpHU
rapasiyieJIbHOM COeJUHeHUU 3/1IeMEeHTOB.

14. OnipefienieHrie HarNpsDKeHUM, TOKOB, COMPOTUB/IEHUI B 3/IEKTPUYECKOW LieNy MpU CMeLIaHHOM
COeIMHeHUU 5/1IeMEeHTOB.

15. YcTpoiicTBa A1 OMy4YeHHs MOCTOSIHHOTO TOKa (MCTOYHUKM MOCTOSIHHOT'O TOKA).

16. Kak u3meputs 3/IC Ha 3a)KuMax aKKymyJisaTopa?

17. BHellHsIg XapaKTepUCTUKA UCTOYHUKA.

18. Kak oripefenuTs HampspKeHHe Ha 3aKAMax IMOTpeOWTesiss TpU TapajuielbHOM U TIpU
T10C/Iel0BaTe/IbHOM COeJMHeHUU aKKyMYJISITOPOB?

19. Egununbl usmMepenus D/1C, HanpspkeHUs, TOKA, CONIPOTUBIIEHUs], MOLL{HOCTH.

20. BHyTpeHHee CONpPOTUB/IEHNEe UCTOUHHMKA.

KoMmniekT 3ajau rmo reme

3agaua 1.
_>Il
—L 1
R1 Hano: E=40 B, R1=30 Om, R>=20 Owm.
- 'y R2 ¢12 R3 Onpegenuts: I, I, I3, HampsbkeHue Ha
iI Tlapasiie/IlbHOM y4acTKe
3
3ajgaua 2.
R
1 R, I R Hano: E=30 B, Ri=15 Om, Ro= R3=30 Om.
ECD ¢2 3 Ompegemuts I, I, I3 W HampsbkeHue Ha
I ¢I3 rapasijie/lbHOM y4acTKe
<




3agaua 3.

3ajgaua 5.

3agaua 6

3agaua 8

Hano: R1=3 Om, Ro=6 Om, R3=4 Owm, Rs=4
Owm, R5=6 Om, U=30 B.
Haiitu: 11, Ip, I3, 14, Is.

Hano: R1=4 Om, R>=4 Om, R3=6 Om, R4s=4 Owm,
Rs5=6 Owm, I,=2 A.
Haiitu: 1y, I3, 14, Is, U

Hano: R1=2 Om, R>=5 Om, R3=6 Om, R4s=2 Owm,
Rs=8 Om, U=40 B.
Onpegenuts: 11, I, 13, 14, Is,

Hano: R1=2 Om, R2=4 Om, R3=6 Om, R4=2 Owm,
Rs=8 Owm, 14=4 A.
Haiitu: 11, Iz, 13, 15, U.

Hano: R1=10 Om, R2=20 Owm, R3=10 Om, R4=10
Owm, R5=20 Om, U=80 B.
Haiitu: 11, Iz, 13, I4, Is.

Hano: R1=10 Om, R2=20 Owm, R3=10 Om, R4=20
Owm, R5=30 Om, I3=5 A..
Haiitu: 11, Iz, I4, 15, U.



3agaua 9

Hano: R1=10 Om, R2=10 Owm, R3=20 Om, R4=20
Om, R5=30 Om, I,=5 A.
Haiitu: 11, 13, I4, 15, U.

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Owm,
Rs=30 Om, U=60 B.
Haiitu: 1y, Ip, I3, 14, Is.

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Owm,
Rs=30 Owm, I>=5 A.
Haiitu: 11, 13, I4, I5, H

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Owm,
R5=30 Om, Is=3 A..
Haiitu: 14, I3, 14, In, U.

Hano: R1=12 Om, R>=10 Om, R3=8 Owm, R4=12
Om, Rs=18 Om, U=120 B.
Haiitu: 11, 13, I4, Iz, Is.

Hano: R1=8 Om, R>=12 Om, R3=10 Om, R4=10
Om, R5=20 Om, I4=1 A.
Haiitu: 13, I, U, Iy, Is.




3apgaua 15. Llers umeer D/IC vcTouHrKa £ , BHyTpeHHee COMpOoTUB/IeH e 7, .

= (D

f

E]

CornpoTuB/ieHyst 3/1eKTPONIPUEMHUKOB paBHbl 77 U 7, . Onpefeurs TOKU B

COTpoTHB/IeHUsIX 7], 75, HarpsbKeHHe Ha 3aKUMax 3/IeKTPONPUEeMHUKOB U

COCTaBUTh YpaBHEHME OanaHca MOMHOCTEﬁ.

JaHHble k 3a0aue 15

Howmep BapuaHTa
Bemsnta ™ 2 3 i 1 s | 6 7 8 9
r,, OM 6 7 8 9 10 11 12 13 15
r,, OM 4 5 6 7 8 9 10 11 12
E,B 100 110 120 130 140 150 160 170 180
ry, OM 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8
BenmuunHa Howmep BapuanTta
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
ry, OM 1,9 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7

3apava 16. [l yerny u3BeCTHbI 3HAYEHUS Tro, I, 2, I3, ra, I's, re U Ip. Onpegenmurs 3/1C
HMCTOYHMKA, a TakXKe TOKa3aHUs amriepMerpa U BosibTMeTpa. Cuurtas 3JC MCTOUHMKA HeU3MeHHOM,
OTIpe/ie/TUTh TI0Ka3aHUs TeX »Ke TTprubopoB nipu conpoturieHnu r's = 0 (K3) 1 rs = oo (06pBIB 11e1H).

E] lb

A [l
XX K3
E 4
lNo
Is5 rs
(A
5 W)

/laHHble K 3a0aue 16

Homep BapuanTa

Bemuiia ™ 2 3 4 5 6 7 8 9
ro, OM 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
ri, 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
r3, Om 8 4 2 16 20 9 5 3 17
r4, 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 51
re, 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




IIpodoniceHue mabauybl

Be/umna Howmep BapuaHTta
10 11 12 13 14 15 16 17 18
ro, OM 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
ri, 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
r4, 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
rs, 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
3agaua 17. [1n14 pa3BeTB/IEHHOM LieNMyd TMO/b3YysACh 3aKOHaMM Kupxroda, omnpefendTb TOKHM BO BCEX
BETBSIX.
i L
E- A) I"s[ E- C‘)
lo1 lo2
AR il
/laHHble K 3a0aue 17.
Howmep BapuanTa
Bentiiia 1 2 3 4 5 6 7 8 9
Ei, 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
ro2, OM 0,15 0,15 0,2 0,22 0,25 0,25 0,3 0,3 0,35
ri, 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
r4, OM 4 8 12 10 14 16 18 20 22
rs, Om 2 4 6 5 7 8 9 10 11
IIpodoniceHue mabauybi
Be/muiia Howmep BapuanTta
10 11 12 13 14 15 16 17 18
Ei, B 90 45 50 55 60 65 70 75 85
E> B 105 60 65 70 75 80 80 85 90
ro1, OM 0,2 0,1 0,1 0,11 0,12 0,15 0,18 0,2 0,3
ro2, OM 0,35 0,15 0,15 0,2 0,22 0,25 0,25 0,15 0,3
ri, Om 12 2 4 6 5 7 2 4 6
r2, OM 11 2 3 4 5 6 4 5 6
r3, Om 55 10 15 20 25 30 30 35 40
r4, OM 24 4 8 12 10 14 10 15 20
rs, Om 12 2 4 6 5 7 2 4 6
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@DoHJ TeCTOBBIX 3a/iaHUM /11 TEKYIero KOHTPOJ/isi 3HAaHUM M0 TeMe

Bbibepume 0O0uH npaguabHbIill BApUAHM U HAXCMUME KHONKY «/lanee»
Po/1b HCTOYHMKA TOKA B 3/IEKTPUYECKOHU LIeTu:

[ToposkgaeT 3apskKeHHble YaCTULIbI

+Co3zaeT U NoJJep>KUBaeT pa3HOCTb MOTEHL[MAIOB B 3/IEKTPUUECKOU LIeNU
Paspenser rnonoxuresibHble U OTpULIAaTe/IbHbIE 3apsi/ibl

Bcé BrlllleyKa3aHHOe

IIpocTeiimas 3/1eKTpUYecKas 1efb B 00s13aTe/IbHOM MOPAJKEe COJAePIKHUT:
Jlamny Haka/iMBaHWs

ONeKTpo/iBUraresib

Briknrouarens

+VICTOYHUK 3/1eKTPUUYECKOro TOKa

Kakoe U3 NOHATHH 0THOCUTCA TO/IBKO K IMIOCTOSIHHOMY TOKY M He OTHOCUTCS K IepeMeHHOMY ?
+HewnsmeHHOCTD HaripaBieHUs

ITepuop

Yacrtora

MrHoBeHHOe 3HaueHVe BeJTMUUHbI

BeTBb10 Ha3bIBaeTCA Y4acCTOK 3/IEKTPUYECKOM Lienu:

C namrio Haka/JMBaHUS

+Mexay [BYMs y3/1aMU

C npeznoxpaHuTesnem

C WCTOYHMKOM ITUTaHUs

R
[ —
L—1
Ren1 <A> E1 E2 Ren2
B KakoMm pexume paGOTa]OT HCTOYHHUKH 3/IEKTPO3HEePIruu 5

e Eq > Eo?

Ob6a B reHepaTOPHOM peXXUMe

O6a B pexuMe 1oTpeOuTess

+E1 — B reHepaTopHOM pexkume, Eo — B pexxuime rioTpebuTeis

E> — B reHepaTopHOM pexxnme, E1 — B pexxuMe 1oTpeGuTess

Kakoii 0yaer Tok I B ienu 6arapeii, 00pa3oBaHHOM MOC/IeA0BaTe/IbHBIM COeJUHEHHEM Tpex
0/JMHAKOBBIX ra/IbBAHUYECKHX 3/IeMEHTOB U muTawmied Harpy3ky Ru=9 Om

, ecim DIC Kaxaoro raibBaHu4yeckoro sinementa E=1,5 B, a
BHyTPeHHee CONPOTUB/IeHUE ra/ibBaHU4YecKoro sjiemMenta Ro=3 Om?

+0,25 A

0,125 A

0,083 A

0,5A

Kak u3MeHHuTCH CONpPOTUBJ/IEHHE MIPOBO/HUKA, €C/IM ero JIMHY U iuaMeTp yBe/IMUYMTh B /iBa pa3a?
+He usMeHUTCs

YMeHb1IMTCA B Ba pasa

YBenuuuthcs B 4 pasa

YBenmuuTcs B 1Ba pasa

11



Ecu Bce pe3ucTopbl UMEOT 0JMHAKOBOe COnpoTHBaeHrne R=10 Om » TO
JKBHBa/IeHTHOe CONPOTHUBJ/IEHHE Liell PaBHO:

+10 Om

20 Om

5 Om

40 Om

BennuuHa, 00paTHasi COMPOTHB/IEHUIO YYACTKA Lell Ha3bIBAeTCHA:
MOoLHOCTEIO

+I1poBOAUMOCTEIO

Cuoii TokKa

HarnpsokeHuem

KoinuyecTBo y3/10B B cxeme COCTaBJIsIeT:

Tpu

+Uetsipe

MTects

0171z 1
U,B
300
200
100

n

TIpu 3aiaHHO# BOJILTAMIIEPHON XapaKTePUCTHKe NPUeMHHUKA 10 15 IwMmA

€ro COnpoTHUB/IeHHe COCTABUT:

20 Om

100 Om

10 Om

+20 kOm

B s1eKTpHUecKyo 1jenb napasijie/ibHO BK/IKUYeHbl TPU conpoTusyieHus no 30 Om Kaxpaoe u
nojaseaeHo HanpsokeHue 30 B. Tok B 1jenu paBeH:
0,3A

1A

+3A

9A

Ec/im noka3aHue amnepmerpa pA=5A ./ , TO BOJIBTMETP pV MOKa)keT:

12



0,1B
+250 B
25B
10B

Ec/u Bce pe3ucTopbl HMEKOT OANHAKOBOE CONpoTUBIeHrne R=20 Om
JKBHUBa/ICHTHOE CONPOTHB/IeHHE LNl PaBHO:

10 Om

+20 Om

5 Om

40 Om

OTHo1IeHHe CH/IBI TOKA K IUIOIAa/A NONEePeyHOoro Ce4eHus eCTh:
ONeKTpOABWXKYLLasd cuja

Haripsixenue

MOILHOCTB 3/IEKTPUYECKOr0 TOKa

+I1/I0THOCTB 3/1€EKTPUUYECKOIO TOKA

C noBbIlIeHHEM TeMIlepaTypbl CONPOTUBJ/IEHHE MeTa/l/INYeCKUX MPOBOAHUKOB:
YMeHbI11a€TCS

+YBenuuuBaercs

He usmensiercs

YMeHb111aeTCHd He3HAUUTEILHO

IToka3aHnue amnepmerpa
2A

10 A

+1A

5A

IIpu yBe/ilMueHUH BHYTPEHHEr0 CONPOTUB/IeHUA UCTOYHUKA MOTePU YHEPruy BHYTPH UCTOYHHUKA:
+YBenmMunBarTCa

YMeHbI11at0TCA

He usmensitorcs

YBenMuuBaroTCsl TOJIBKO TIPU YBETUUEHUHN Harpy3Ku

Ykasatb ¢opmyay As BToporo 3akoHa Kupxroda:

> I=0
YU=>'RI
+Y E=>RI

U=E-RI

BeTBb10 Ha3bIBaeTCA Y4acTOK 3/IEKTPUYECKOM L{enu:
C npepoxpaHuTesnem

C s/1eKTpou3MepuTe/IbHbIM IPUO0POM

+C OOHHM U TeM Ke 3HdueHHeM CHJ/IbI TOKa
C MCTOUHMKOM ITUTaHUS

COCTABMUT:

13



IlepBbiii 3akoH Kupxroda A/ 3/1eKTpUUecKHX Ijeneld MoCTOAHHOI0 TOKa:

+Z]i - O

ZIJR./ :ZEJ

ZQ‘Q‘ :ZEiGi

Z[jRVI :ZEVIII'I +ZJVIU7!

3akoH Oma /15 TO/THOH Ifernu:

r0+RH

E-U

A +R 1T
U

RH
Bbarapess cocToMT M3 HEKOTOPOro 4McC/Ia 3/JeMEeHTOB, BK/IIOUYEHHBIX Ioc/aejoBare/nbHo. J/1C
Ka)K/0ro sjemeHTa cocrasisger E=2 B, BHyTpeHHee comporuB/eHHe Kaxaoro r=0,1 Om. Cuia
TOKA, MPOXOAsIIero uyepe3 BHemIHIOKW Harpy3ky R=9,0 Om, paBHa 2 A. YUucio 371eMeHTOB B
Oarapee paBHO (IUTYK):
4
8
+10
12
Co0paHa 1enb M3 HCTOYHHUKA TOKA, aMIepMeTpa 4 jilamnbl. Uto 0yjer ¢ moKa3aHuem
aMIiepMeTpa, eC/Iu B IjeNlb BK/IIOYUTD N0C/Ie0BaTe/IbHO elle TaKyH JKe jlaMILy?
+YMeHBIINUTCS, TaK KakK COIPOTUBJIEHUE Ll BO3POC/IO
He usmenuTcs, Tak Kak IIpy M0C/1e,0BaTe/IbHOM COeIMHEHNY CUJla TOKA Ha BCeX y4acTKax Ljenu
OJIMHaKOBa
YBenmuuTcs, Tak Kak CONPOTHBJIEHHE LIeld YMEeHbIIN/IOCh
YMeHbILINTCS, TaK KaK COMPOTHBIIEHHE LIelh YMEeHBbIIN/I0Ch
B nenu ¥3 HCTOYHHKA TOKA, aMIIepMeTpa M JIaMIIbl NIapaJijie/IbHO JIaMIie MO/K/II0YaloT elje 0/HY,
00J/1aJaI0IIYH0 TAKMM )Ke COMPOTUB/IeHHeM. VI3MeHUTCsl /T4 PH 3TOM NOKa3aHue aMmrnepmerpa?
+YBenmuuTcA B iBa pasa
[TokasaHve He U3MEHUTCS
YMeHb1IMTCA B Ba pasa
Bcé BrillIeyKa3zaHHOe HEBEPHO
Kakmue fAeliCTBHSA 3/IEKTPHYECKOI0 TOKAa Ha0/II0/Jal0TCs NTPH NMPOIMYCKAaHUY TOKA Yepe3
MeTa/l/InYeCKU# MPOBO/JHUK?
+HarpeBaHvie u MarHuTHOe ZIeMCTBUe, XMMUUECKOI'O JeliCTBUS HeT
HarpeBaHue, XMuMruyecKoe ¥ MarHUTHOE [1eHCTBUS
X¥MUYeCcKoe ¥ MarHUTHOE [1eMCTBUS, HarpeBaH!s HeT
HarpeBanve u XxvuMrueckoe JjeliCTBHe, MarHUTHOT'O eliCTBUS HET
To/IbKO MarHUTHOE [JleHiCTBUE
JiBa NpOBOAHUKA OAMHAKOBOH /I/IMHbI M3r0TOB/IEHBI U3 0JJHOr0 MaTepuana. Kakoe u3
NPpUBeJeHHbIX HIDKe COOTHOLIEHUH /I/IA 3/IeEKTPUUeCKHX CONMpPOTUBJIeHu nepBoro R1 u BToporo
R2 npoBogHUKOB cripaBe/i/INBO, eC/IU IVIOINAAb MONePeYyHoro ceyeHus NepBoro NpoBoJHUKA B 4
pa3a 0o/ibIe BTOpOro?
+R2 =4R1
R1=R2
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R1 =4R2
3ajaua He UMeeT O[JHO3HAYHOIO pellleHus
Cpeny rpuBe/IeHHBIX OTBETOB HeT BePHOI'0 OTBeTa

R1 R2
R4

R3
Yemy paBHO 0011ee CONPOTHUB/IEHUE 3JIEKTPHYECKOH e , €CJTH

CONPOTHBJIEHHE KA)K/A0ro pesucropa pasto 4 Om?

+10 Om

16 Om

12 Om

8 Om

Kakum npu6opomM M0>KHO H3MEPUTH Pa3HOCTH MOTEHIHAIOB B JIeKTPUYECKOH I{elH, M KaK 3TOT
npubop BK/IIOUAETCH B 3/IEKTPHUECKYIO IieNb?

+BosibT™MeTp, napasiensbHo

AmMriepmeTp, 110C/1ej0BaTe/IbHO

AmnepMmeTp, napasiesbHO

BonbT™meTp, nociesoBaTe/bHO

IIpu yBe/iMyeHHH TeMIepaTypbl MeTa/l/INYeCKOro NPOBOAHUKA ero CONPOTUB/ICHHE
3/1IeKTPUYECKOMY TOKY:

+YBenuuuBaeTcs

YMeHbl111aeTcA

He u3smensiercs

Het ogHO3HauHOrO OTBeTa

ITop percTBHEM KaKHX CHJI ABHDKYTCS /IeKTPUYECKHe 3aps/bl BO BHEIIHeH 3/1eKTPHYEeCKOH
nenu?

+Ilox percTBUeM CUJ 3/1eEKTPUYECKOT0 T10JIS1

ITop, felicTBEM CTOPOHHUX CUJT

[Tox peicTBMEM MarHUTHBIX CHJT

Het ogHOo3HauHOrO OTBeTa

Kak npaktuuecku onpeje/mTb 3/IC HCTOYHMKA TOKaA?

+I1py noMoLM BO/bTMETPa, MPUCOeIMHEHHOr0 K 0/IF0CaM UCTOYHMKA TOKA IIPY Pa30MKHYTOU
BHELLIHEN LIenu

ITpy nomo1M BOIBTMeTPa, IPUCOeAVHEHHOr0 Nlapasl/ie/IbHO Pe3UCTOPY BO BHELIHel 1jerny

[Ipu nomoiy BosIbTMeETpPA ¥ amrnepMeTpa, NPUCOeAUHEHHOTO K Pe3UCTOpPY BO BHELIHeH Lielu
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Tabmuna 3 — Kpurepun oneHKH chopMHUPOBAHHOCTH KOMIETEHI[HI

Ko v HauMeHOBaHMe UHAMKATOPa
JIOCTYKeHUS] KOMIIeTeHLIUN
(4acTy KOMITeTeHL|UH)

KpuTepuu otieHrBaHus COOPMUPOBAHHOCTH KOMIIeTEeHI[UN
(4acTH KOMITeTEeHIUH)

COOTBETCTBYeT OL[€HKEe «3auTeHO»
50-100% ot MakcumasabHOro basnia

NAO-1yk-> PopMynupyer B pamKax
MOCTaB/IEHHOM L|e/I1 NPOeKTa
COBOKYITHOCTb B3aUMOCBSI3aHHBIX
3ajiau, 0becrieurBaroInX ee
Joctwkenue. OrnpesiesisieT OXXKuzjaeMble
pe3y/bTaThl pelleHus Bbl/ie/IeHHbIX
3apau. U/-2yk-» [IpoekTupyer
pellieHVe KOHKPETHOM 3a/lauu MPOeKTa,
BBIOMpasi ONTUMa/IbHBIN C110cob ee
pellieHus1, UCXOAS U3 1eHCTBYIOIINX
N1PaBOBBIX HOPM U UMEIOLUXCS
pecypcoB U orpaHnueHui. U1-3yk-»
Pemaetr KOHKpeTHbIe 3a/jauy ITPOEKTa
3asB/IEHHOr'0 KauecTBa U 3a
ycraHoB/ieHHOe BpeMst. /1-4yk-2
[Ty6iMyHO mpe/icTaBsieT pe3yibTaThl
pellleH!s] KOHKPETHOM 3a/lauyl IIpoeKTa

CTy[ileHT NpYHMMaeT aKTUBHOE y4acTHe B X0/e
TIPOBe/IeHUs MPaKTUUeCKUX 1 J1abopaTOPHBIX 3aHSATHH,
MpPaBUJIbHO OTBeYaeT Ha MOCTaB/IeHHbIe BOMPOCHI,
crioco6eH MyO/IMUHO TIPe/ICTaB/STh Pe3y/IbTaThbl pelleHUs
KOHKPETHOM 3a/lauy MPOeKTa, 3HaeT OCHOBHbIE 3aKOHBI
3/IEKTPOTEXHUKH [I7IsI S7IEKTPUUECKUX 1iereid TTIOCTOSIHHOTO
TOKa, 3HaeT 000py/J0BaHNe U TeKTPOU3MepUTE/TbHbIE
nipubOpkI, MeTOIUKY COOPKHU CXeM, orpejersieT
rapaMeTphbl 3/1eKTPUUECKOM 1ely ITOCTOSTHHOTO TOKa,
yMeeT MPOBOAUTE UCC/IeIOBaHe PeXXKUMOB pabOThI
aKKyMYJISITOPOB, (hopMy/iMpyeT B paMKax I0CTaB/IeHHON
1€/ COBOKYITHOCTb B3aMMOCBSI3aHHBIX 3a/1ay,
o0ecrieunBarOLUX ee JOCTIKEeHHe, OTIpe/ieisisi OXKUjaeMble
pe3y/bTaThl UX pellieHUs, TTPOeKTUPYeT pellieHre
KOHKPEeTHOMU 3a/iaud, BbIOWPasi ONTUMAaJIbHBIN CIIoCco0 ee
peliieHus, UCXO/Isl U3 MMEIOIIUXCS PeCypCoB U
OrpaHUYeHUH, a TaK)Ke pelllaeT KOHKPeTHbIE 3a/jaun
3as1BJIEHHOTO KaueCTBa U 3a YCTAaHOBJIEHHOE BpPeMsi

Tema 2. «/IuHelHbIe []eNU CHHYCOUAATBHOT0 TOKA»

Bonpocs! 15 cobeceoBaHus:
. [Ipeumy1riecTBa IepeMeHHOTO TOKa Iepe/] TOCTOSTHHBIM.

. OHPEAEHEHI/IE rnepeMeHHOI'0 TOKd.

_ OO UTA, WN =

e e el
U BN WN -

. HasHaueHue HyJieBOro rpoBoja.

=
[(slNe N le))]

. Mo1HocTs TpexdasHou Lieny.

N
=)

. UTo Takoe aMI/IMTy/ja, IepHO/], UaCTOTa ITepeMeHHOro ToKa?

. UTo Takoe peakTMBHOE COTIPOTUBJ/IEHHE U OT KAKUX MTapaMeTPOB OHO 3aBUCUT?

. YC/I0BHE U CJIe/ICTBUE peXMMa pe30HaHCa HarlpspKeHUsl.

. Yc/ioBHYe U C/ie[iCTBUE peXXUMa pe30HaHCa TOKOB.

. I306pa3uTe BeKTOPHYIO JUarpaMMy IpH MOC/Ie/I0BaTe/IbHOM coeiuHeHNd R, L C 3/1eMeHTOB.
. I306pa3uTe BeKTOPHYIO JUarpaMMy TpH TNapasuieibHOM coeuHeHud R, Lu C 31eMeHTOB.
. UTo Takoe KO3((PULIMEeHT MOILIHOCTH U K KaKOW BeJIMUMHE OH JI0/DKEH CTPeMUThCS?

0. 15 yero ¥ KaKMMH CriocobamMy KOMIIEHCUPYIOT peaKTUBHYIO MOIITHOCTb?

. [IpuHLun nonyuenus TpexdgasHoi cuctemsl SC.

. Uto Takoe (ha3HOe HanpsbKeHUe, TUHeHHOe HarpsbkeHue, (Pa3HbIi TOK, TMHeWHbIN TOK?

. CooTHolttieHue (ha3HbIX U TUHENHBIX BEJIMUMH B CXeMe COeIMHEeHUsI «3Be3/1a».

. CooTHo1IeHHe (Da3HBIX U TMHENHBIX BEJIMUUH B CXEMe COeIMHEHHUSI «TPEYTO/IbHUKY.

. [Ipenmy1iiecTBa ¥ HeJJOCTAaTKH CXeMbl COeJUHEHUs TTOTpebuTeNell «3Be3/ia», «TPeyrobHUK».
. BekTopHasi fuarpamma npu coeJUHEHUU TIOTpeOrTe el TIo CXxeMe «3Be3za».

. BekTopHasi ivarpamma npy coeZIMHeHUH MOTpebuTesel 1o cxemMe «TPeyTrobHUK».

. UeMy paBeH TOK B HEHTpaJbHOM ITPOBO/Ie TIPYU CUMMETPHUUHOM Tpexda3Hoi Harpyske?

16




KoMmiekT 3aau

3agaua 1. B Tpex(a3Hyro TpeXIpOBOAHYIO 1ieflb C CHMMEeTPUUHBIM JIMHEeWHbIM HarpsbkenreM U

ao

BK/IIOUEHBbI 3Be3/I0M COTPOTUB/IEHUS] I'q=Tp=IFc = I U
Xa =Xp = Xc = X. Onpeznenuts ¢asHble U JMHeWHble TOKH,
aKTUBHYI0 MOIIHOCTb BCel LieMud M Kaxjaou ¢as3el B
otJenbHOCTU. [1OCTPOUTH BEKTOPHYIO JUarpaMMy TOKOB U
HarpsbKeHuH.

be
/laHHble K 3a0aue 1

Besmvunna | Homep BapuaHTa

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

IIpodonsiceHue mabauybi

Bemuvna | Homep BapuaHTa

10 11 12 13 14 15 16 17 18
UnB 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

3agaua 2. B TpexdasHyro 4eThbIpeXIpOBO/JHYIO 1[ellb C CUMMETPUYHBIM JIMHeNHbIM U HarpsbkeHrueM

ar-

bo—

BK/TFOUEHbI 3Be3[J0M COMPOTUB/IEHUS Ig, I'b, T'c U Xa, Xb, Xc -
Onpenemuth ¢asHble W JUHEWHbIe TOKW, TOK B HeUTpabHOM
TIPOBO/Ie, aKTHBHYIO MOII[HOCTh BCeM LieMu U Kaxou ¢a3bl B
oTAenbHOCTU. [1OCTpOMTh BEKTOPHYIO JuarpaMmy TOKOB U
HarpspKeHUH.

/laHHble K 3a0aue 2

BenuuuHa Howmep

BapyaHTa

1 2 3 4 5 6 7 8 9
UrB 380 220 127 380 220 127 380 220 127
rqe, OM 3 1,5 1 5 4 2,5 7 6 3
b, OM 4 2 15 6 5 3,5 8 7 3,5
re, OmM 6 3 15 8 7 5,5 1,0 9 3,5
Xa, OM 4 2 1 6 5 3,5 8 7 4
Xp, OM 3 1,5 1 5 4 2,5 7 6 6
Xc, Om 8 4 2 10 9 7,5 12 11 8
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IIpodonsiceHue mabauybi

BenmvunHa Howmep

BapUaHTa

10 11 12 13 14 15 16 17 18
UnB 380 380 220 127 380 220 127 220 380
rqe, OM 4 3 1,5 1 5 4 2 15 6
b, OM 6 4 2 15 6 5 3 1,5 6
re, OM 8 6 3 15 8 7 6 3 15
Xa, OM 12 4 2 1 6 5 3 1,5 1
Xb, OM 6 3 1,5 1 5 4 4 2 1
Xc, Om 3 8 4 2 10 9 8 4 2

3apaua 3. B Tpex(asHyro ueThIPeXIPOBOAHYIO 1iellb C CUMMETPUUHBIM JIMHEMHbIM HarpsbkeHueMm U

ao BKJIFOUEHBI 3Be3/I0M COTPOTUBJIEHUS I'a, I'b, I'c VI Xa, Xb, Xc U
orpefieTh  (pasHble U JIMHeWHble TOKW, TOK B
b HelTpa/IbHOM TPOBO/Ie, aKTUBHYIO MOIIIHOCTh BCeil 1[eMu
Y Kak/0i (pasbl B OT[eMbHOCTH. [10CTPOUTL BEKTOPHYHO
JMiarpaMMy TOKOB M HaIlpsDKeHH.
Co—
No-——
/laHHble K 3a0aue 3.
BenuuuHa Howmep
BapUaHTa
1 2 3 4 5 6 7 8 9
UrB 127 220 380 127 220 380 127 220 380
ra, OM 2 4 6 3 5 8 5 7 10
ry, OM 4 8 12 5 9 14 7 11 15
re, OM 6 10 16 7 12 18 9 14 20
Xa, OM 1,5 3 6 5 5 8 7 1,5 10
Xb, OM 2 4 8 6 6 10 8 3,5 12
X, OM 4 8 16 10 10 18 12 7 20
IIpodonsiceHue mabauybi
BenvunHa Howmep
BapvaHTa
10 11 12 13 14 15 16 17 18
UrB 127 127 220 380 127 220 380 127 220
ra, OM 9 2 4 6 3 5 2 4 6
ry, OM 13 4 8 12 5 9 5 9 14
re, OM 16 6 10 16 7 12 12 18 9
Xa, OM 3,5 1,5 3 6 5 5 5 5 5
Xb, 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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3apgaua 4. [lng wW3MepeHHsT MOIIHOCTA Tpex¢a3HOW 1Liemd C CUMMETPUUHBbIM JIMHEMHBIM

HaripsbkeHreM Uj MCTIONB3YIOTCS /iBa BaTTMeTpa. [IpreMHIK
COZIEPKUT CUMMeTPHUYHbIe aKTUBHO-UHJYKTHUBHbIE
COTIDOTUBJIEHUSI ZA=ZB=ZC, COeJUHEHHbIe TPEeyTOJbHUKOM.
MouHocTe KXol ¢a3bl TpreMHUKa paBHa Po TipH
K03 durenTe MorHoCTH cos ¢. Tpebyercs: 1) mocTpouTh
BEKTODHYIO AMarpamMMy Leny; 2) 10 AaHHBIM JHMarpaMMbI
BBIYMC/TUTH TIOKAa3aHUsS KaKZOro BaTTMeTpa; 3) yOeauThCs,
YTO CyMMa IIOKa3aHW{ BaTTMETPOB paBHAa aKTMBHOMN
MOIITHOCTH Tpex(a3HOro MpHeMHHKa.

/laHHble K 3a0aue 4.

Besmvunna | Homep BapuaHTa

1 2 3 4 5 6 7 8 9
UnB 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
Cos @ 0,5 0,4 0,5 0,4 0,5 0,8 0,8 0,5 0,8

IIpodondceHue mabauybl

Bemuvna | Homep BapuaHTa

10 11 12 13 14 15 16 17 18
UnB 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
Cos @ 0,8 0,5 0,4 0,5 0,4 0,5 0,4 0.8 0,5

(I)OHI[ TeCTOBBIX BH]Z[aHI/Iﬁ AJIA TEeKYIIEero KOHTp o/ 3HAHUM M0 TeMe

Bbibepume o0uH npaguabHblIill BApUAHM U HAXCMUME KHONKY «/lanee»

YeMy paBeH TOK B HEMTPa/IbHOM NPOBO/ie IIPH CHMMeTPUYHOM Tpex(a3Hou Harpy3ke?
Bonblie fgelicTBYOIMX 3HaUeHUM (pa3HbIX TOKOB

MeHblile CyMMBI [IefICTBYIOILIMX 3HaUeHUH (Pa3HbIX TOKOB

CyMMe JieliCTBYIOILIMX 3HaUeHUM (Da3HbIX TOKOB

+Hymro

Pe30HaHC TOKOB MO)XHO MO/Iy4YuTb, U3MEHHAA:

HaHpH)KeHI/Ie HCTOYHUMKA ITUTaHUA
AKTHBHOE COTIPpOTHUBJIEHHE LEIIN

+EMKOCTHOe COIMpOTHUBJ/IEHHE T1eTTN
JIr0ObIM BbIII€YKd3dHHBIM criocobom

Um

BexTopHas AuarpaMma, noxKasaHHas Ha pHCyHKe M mocrpoena gns:
Konpencaropa

+Kary1ku UHyKTUBHOCTA
Karymku MHAYKTUBHOCTH Y aKTUBHOT'O CONPOTUB/IEHUS], BK/IFOUEHHBIX 10C/Iel0BaTeIbHO
Kary1mku UHAYKTUBHOCTU Y aKTUBHOI'O COIIPOTUB/IEHUs], BK/IFOUEHHBIX I1apa/ile/IbHO
Kakou u3 BUAOB Harpy3sku uMmeet cos@=1?

TpaHcdopmaTop HarpspKeHust

Tpexda3Hblii 3/1IeKTPO/IBUTATENTH
OpHoda3Hbil 371eKTPo/IBUraTeb

+Criupasnb 3/1eKTPOIUIUTKU
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J1s ciiy4dasi, COOTBeTCTBYIOLIEro NpUBeeHHOM BeKTOPHOM AarpaMme, XxapakrTep

@
CONPOTHB/IEHUS NAaCCUBHOM 3/IEKTPHUYECKOHU Lienu LU,
WNHayKTUBHBIN

EMKoCTHBIN

AKTHBHBIN

+AKTHUBHO-€MKOCTHBIN

YacroTa f CHHYCOH/a/IbHOT0 TOKA MPH YIJIOBO# YacToTe w, paBHoii 314 ¢! cocraBwur:
+50 I'g

100 I'y

0,0628 I'y

628 I'y,

Pe)xuM pe3oHaHCa HaNpPsHKeHUH MOXKET ObITh YCTAaHOBJIEH B LIENH:

B Tpexda3zHoii nenu 061 3amMepeH ¢a3HbId TOK Ip=7 A © , IAHeWHbINA TOK Ip
paBeH:

12A

+7 A

0A

4A

Kakoe ycTpoiCTBO SIB/ISIETCSI HCTOYHUKOM IepeMeHHOr'0 TOKa?

ABTOMOOU/TBEHBIN AKKYMYJIATOD

Tepmoriapa
+Tpexca3snrblii reHepaTop
DOoTO3/IeMEHT
L-JC L-JL
Ur I
® >
Uy

-~

Jins KaKkoM meny mocTrpoeHa BeKTOpPHasl fjuarpaMma

20



|k

Kakoe u3 Bblpa)KEHl/Iﬁ AJIA CHHYCOUAd/IbHOI'0 TOKA HAITHCAHO Her[paBl/lJIbHO?

o=2nf
1

Xe =——=

27C
x, =2nfL
+8 = 'P

sin @
K uemy npuBejieT H3MeHeHHe aKTHBHOI'0 CONPOTUBJIEHHS 3/IEKTPUUECKO#l I[elly NPH pe30HaHCce
HanpsDKeHumn?

Pe3onaHc ucuesHer

+Pe3oHaHC cOXpaHUTCS

Pe30oHaHC COXpaHUTCS, HO Ha HETIPOJIOJ/KUTE/IbHOE BpeMsi
Cpeau yka3aHHBIX MPaBUIBHOTO OTBeTa HET

4 Z,
“‘@\

B Zp
' P IS
¢ _V‘/; \‘gl

- N
B TpexdasHou nenu = BOJIbTMETPOM 0bL/10 3aMepeHo (ha3HOe HaNpsDKeHHe
380 B. Uemy OyAeT paBHO JIMHEHHOE HaNPsDKeHHe?
380 B
127 B
220 B
+660 B
B cumMmerpuuHoii Tpexda3Hoii nenu ¢a3Hoe HanpspkeHue 220 B, da3ubii TOk 5 A, cos@=0,8.
KaxkoBa ¢a3Has akTUBHasi MOIIJHOCTh ?
+0,88 kBT
1,1 kBT

2,64 kBT
1,9 kBt
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Kakue BOJ/IbTMETPbI NOKA3bIBAKOT JIMHEHHOoe HalIpsHKeHue

MMONCIMOMRORCIIC,
5 —H
S T+
S ?
+V2, V3, V5.

V4,V5,V6.

V1, V4, V6.

V1,V2

B Kako# 3aBHCUMOCTH HaXOAATCS JIMHeHHbIe U (ha3HbIe TOKU MPHU COeJUHEHUH MOTpeduTe el 1mo
cxeMe «3Be3a»?

1, =3I,
1, =~2I,
1,=2I,

+1, =1,

B Kakoii 3aBUCHMOCTH HaXOJSTCSA JTUHeHbIe U (Da3HbIe HANPSDKeHNs NPU CoeJUHeHHH
noTpeouTesIsl «3Be3ja»?

+UJI :\/EU@
U, =20,
U, =Ug
U, =30,

JIamMnibI pa3HOM MOIIJHOCTH /I HX HOPMA/IbHOH PadoThl, HE00X0AHMO COeJUHHUTH IO CXeMe:

fefete
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4 2y

o

B Z»

oy >

o Z;

. N

B Tpexda3zHoii nenu MOAK/TI0YeH BoIbTMeTpP. Kakoe HanpsHkeHHe MOKa)KeT
npuodop?
+®dasHoe
JInHeliHoOe

ITokasaHusl paBHBI HYJIIO

HanpspkeHre cmellieHyst HeMTpaau

3HaueHHe CHHYCOH/Ja/IbHOH Be/IMYUHBI B JAaHHBIN MOMEHT BpeMeHHU Ha3bIBaeTCs:
AMOUTYAHBIM

Texkyium

+MrHOBeHHbIM

[TepemeHHbIM

Iloc/ie 3aMbIKaHHUA K/II0Ya
YBenuuurcs

+YMEeHbIIUTCS

He usmenurcs

CraHeT paBHbIM HaNpPsKEHUIO CeTH

MOKd3aHue BOJIbTMETPA:

R1 R2 R3
—— — 1 14
~U
J/IeMeHTbI JAHHOH CXeMbI COeJHHEHBbI:
IMocnenoBarenbHO
+IlapasniesnbHO
CMeI1aHHO

[MTapasnnensHO-TIOC/Ie0BATETEHO

Bpewms, B TeueHHe KOTOPOr0 CHHYCOM/Ja/TbHO U3MEHSIIOIIAsICA Be/IMYMHA COBepPIIaeT 0/{HO MO/THOoe
Ko/ie0aHue, Ha3bIBAeTCH:

+ITeprogom

Yacroroi

Awmruutyaon

[Tonynepuonom

BK/II0UeHHI0O eMKOCTH B Iellb CHHYCOH/IA/IbHOI'0 TOKA COOTBeTCTBYeT BeKTOPHasi AHarpaMmma:
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IIpu ¢asHom HanpsokeHun 220B nokasaHue BoabTMeTpa B TpexdasHoil nenu
Za

A C
B :ZB )
c —
—®
NPH CUMMETPHYHO# Harpys3Ke J0/DKHO ObITH paBHO:
300 B
+0 B
220B
110 B
Zp
A |
ZB
: — 1
Zc
c [ | »
| I |
N\
—®

IToka3zaHue amnepMerpa B Tpex(a3Hoi nenu
NPy CAMMETPHUYHONM Harpy3ke B (pa3ax (TOK B KaK0 (a3e paBeH 1 A) J0/HKHO ObITH PaBHO:

3A
+0 A
2A

1A
XL R Xc

1 11
Y 1 |

I
Ui-200B Ur-100B  Uc-200B

OO01ee HanNpsDKeHHe B AAHHOW LIeNmn PaBHO:
0B

+100 B

200 B

300 B

- - 1.=-3A Ir=1A Ic=3A
OO0l TOK B JAHHOM I|enu * . paBeH:

0A
+1A
2A
3A
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Bxi1roueHH10 I/IH}]yKTI/IBHOﬁ KAdTYIIKHU B IIelb CMHYCOUJA/IBHOI'0 TOKA COOTBETCTBYET BEKTOPDHAA

AHarpamMma:
L

+

B TPEX(l)EBHyIO enb J3JIEKTPUUYECKOro TOKad I0 cxeMe «3Be3Jad-3Be3d»

MPOBO/, HE00XO UM JIJIs:

coryiacoBaHusi (pa3 reHepaTopa C COOTBETCTBYIOLIUMHU (ha3aMu Harpy3Ku
+BbIpaBHUBaHUS (ha3HBIX HATIPSDKEHUH MTPY HECMMMEeTPUUYEeCKOH Harpy3Ke
BbIpaBHUBaHUS (ha3HbIX HAIPSDKEHUM TPU CUMMeTPUUeCKO Harpy3ke

MOAK/IOYEHH ITpeI0OXPaHUTe 1A

>

I'pa¢uk u3mMeHeHHUs TOKa npH t=0

]

@ ;

!

t COOTBETCTBYET LieIu:

25
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>

I'paduk U3MeHenns Toka O t cooTrBercTByeT Henwu:

@

| —

IR

7 EE

& L
!

+
Kak u3MeHHUTCA Nepuoj nepeMeHHOro ToKa Npy yBeJIM4eHUH 4acToThl TOKA B iBa pa3a?
YMenbmTco B 4 pasa

YBenuuutcsa B 2 pasa

+YMeHbLINUTCS B 2 pas3a

He nsmenurcs

Yemy paBHO MaKCMMaJ/IbHOe 3HaUeHHe TOKa, eC/IM amnepMeTp nokasbisaer 1 A?

1A

0,707 A

+1,41 A

2A

CKo/1bKO pa3 TOK ¢ yacToTou 25 '] npyHUMaeT MakcuMaJsibHble 3HaueHus 3a 1 cekyHay?

25 pa3

2 pasa

+50 pa3

100 pa3

Kak u3MeHUTCsl aKTUBHAsA MOILIIHOCTB TPpex(a3HoH LieNny NP CMMMeTPUYHOU Harpy3ke M Npu

cxeMe coequHeHUsA «3Be3a», eC/IH JIMHeHHoe HaIlpsiKeHUue YBC/IMUUTDb \/g pa3?
YBenuuurcs B \/g pa3

He usmenurcsa
+YBenuuutcd B 3 pasa

YMEeHbIIUTCS B \/g pas
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Tabuna 4 — Kpurepun oneHKH chopMHPOBAHHOCTH KOMIIETEHI[HI

Koz v HariMeHOBaHKe UHUKATOPA
JIOCTV)KeHUSI KOMIeTeHLIUU
(4acTy KOMMeTeHI1H)

KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHLIUN
(4acTy KOMMeTeHI1H)

COOTBETCTBYET OL[eHKE «3auTeHO»
50-100% ot MakcumabHOro basnia

NO-1yk-» @opmyvMpyeT B paMKax
MOCTaB/I€HHOU L1eJId MPOeKTa
COBOKYITHOCTb B3aMOCBSI3aHHbIX
3a/1a4, 00eCIIeUrBaOIINX ee
Joctwkenue. Ornpejensiet
O>KH/laeMble pe3y/bTaThl PelleHUs]
BblJle/leHHbIX 3a4a4u. U/1-2yk-»
IIpoekTupyer pelieHue
KOHKDEeTHOM 3a/jauy NpoeKTa,
BbIOMpasi ONTUMAJTBHBIN CII0Co0 ee
pelleHus1, UCXO/Is U3 [1eMCTBYIOLUX
MPaBOBbIX HOPM U UMEIOLLHXCS
pecypcoB u orpaHuueHuit. M/1-3yk-»
PertaeT KOHKpeTHbIe 3a/jauu
TIpOeKTa 3asiBJIeHHOr'0 KaueCTBa U
3a ycraHoB/ieHHOe Bpems. U /I-4yk.»
[Ty6nuuHO npeficTaBsieT
pe3y/bTaThl pellieHus KOHKPEeTHOM
3a/lauy IIpoeKTa

CTyZieHT IPUHUMaeT aKTUBHOE yuaCcTHe B XO/Ie TTPOBeIeHHsI
MPaKTUYEeCKUX U J1ab0paTOPHBIX 3aHATHH, IPAaBHU/ILHO
OTBeYaeT Ha MOCTaB/IeHHbIe BOTIPOCHI, CTIOCOOEH MyO/TMYHO
TIPe/ICTaB/ISATh Pe3y/IbTaThbl PellieHrss KOHKPETHOM 3aJjauu
TIPOEKTa, 3HaeT OCHOBHBIE 3aKOHbBI 3JIEKTPOTEXHHUKH JIJIsT
3/IEKTPUUECKUX 1[ereli IepeMeHHOr0 TOKa, 3HaeT
obopyioBaHue U 3/IeKTPOH3MepUTe/IbHbIE TIPUOOPEI,
METOZIMKY HCC/IeIOBaHKsI HePa3BeTBIEHHOM 3/IeKTPHUECKOM
1[eMH, L[eNH Tpex(}a3Horo ToKa Mpu CoeTUHEeHNH
MOTPeOUTe eH 10 CXeMe «3Be37ia» U 10 CXeMe «TPEYro/IbHUK»,
METO/IUKY OTpe/ie/ieHUst TapaMeTPOB KaTYIIKU
WH/IYKTUBHOCTH, TTapaMETPOB 3/IEKTPUUECKOM 1[eTTH
Tpex(a3Horo Toka ¥ 0iHO(Ha3HOTo TIePeMeHHOT0 TOKa, MOYKeT
OTIpe/Ie/TUTh KOMITEHCALIWIO0 PeaKTHBHOM MOII[HOCTH;
(dopMyupyeT B paMKax IMOCTaB/IeHHOM 1[e/T1 COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a7iay, 00eCTeurBaroIIUX ee JOCTKEHHE,
OTIpe/iesisisi O>KH/IaeMble Pe3y/IbTaThl UX PeIeHUs,
MIPOEKTUPYET pellieHre KOHKPETHOM 3a/jauu, BbIOMpast
OTTUMAaJIbHBIN CI10CO0 ee pelleH s, HICXO/s U3 HMMEeOIHXCSI
pPecypCcoB 1 OrpaHUUEHUH, a TAK>Ke pelliaeT KOHKPeTHbBIe
3a/lauM 3as1BJIEHHOT0 KaueCTBa U 3@ YCTaHOBJIEHHOE BpeMsI

Tema 3. « MarHuTHbIe Ljell¥ NP MOCTOAHHBIX MAarHUTHBIX IIOTOKAX,
3/IeKTPUYeCKHe U3MepeHUus »

®oH/| TECTOBBIX 3aJJaHUH /I/IS1 TEKYIIer0 KOHTPOJIA 3HAaHUHU 110 TeMe

Bbibepume 00uH NpasuibHbIll 6APUAHM U HAXCMUMe KHONKY «/laneex»
MarHuTonpoBo/| YCTPOiCTBA epeMeHHOI0 TOKa HaOMpPaeTcsi U3 JIMCTOB 3JIEKTPOTEXHHYECKOH

CTa/IH C jeJ/IbIO:

yBe/IMUeHUA MarHuTHOM WHAYKI N
YMEHbIIeHWA MarHHUTHOM WHAOYKIWH
+3alliThl OT BUXPEBBIX TOKOB

YCH/IeHK BHEIITHETO MAarHUTHOI'O IMOJIA

Yrto Ha puUCyHKe
UHAYKLHen?

ABJIAETCA 0CTAaTOUYHOM MarHUTHOM
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Yuactok OC

+Yuactku BO u OE

Yuactku OC u OF

Yuacrok OE

Ilena gesieHNs MHOTOTIPEAE/IHHOTO MPHOOPaA ONpe/e/sAeTcs:

[eneHvieM uucsa e/leHUN LIKa/Ibl HA TIPeJiesl U3MepeHust

+[enenuem npesena U3MepeHUs Ha UMC/IO [ie/IeHUH IIKabl

LleHa feneHus yKaszaHa Ha mpubope

YMHOKeHueM npeiesia U3MepeHUs Ha YUCIIO JlelIeHUH IIKaslbl

MarHuTHBIe MaTepHasbl, 3HAYUTE/IbHO YCU/INBAKOIIMe BHeLlIHee MarHUTHOe 110J1e, Ha3bIBaKlTCA:
[TapamarneTukamu

+®eppomMarseTukamMu

[vamarHetTvkamu

JvsnekTpukamu

BennuuHoO, UMeloIed pa3sMepHOCTb A/M, AB/ISETCA:

MarHuTHbIM N0TOK ©

+HarnpskeHHOCTH MarHuTHOTO 110711 H

HarnpskeHHOCTB 371eKTprueckoro nossa E

MarnutHas UHAyKLusA B

deppoMarHuTHbIe MaTepHaibl IPUHATO Pa3/je/IaTh HA MAarHUTOMATKHE 1 MarHUTOTBep/ibIe 1o
Be/INUMHeE:

Y Ie/IbHOr0 3/1eKTPUYeCKOr0 CONPOTHBJIEHUS P

+KospiutrBHoOM cunbl He

Nupykuyu HaceileHus Bs

OcratouHol MHAYKUWHU By

OTHo1IeHHe a0COTITHOH MOrPelIHOCTH K HOPMHPYIOIEMY 3HAUeHUI0 W3MepsieMoil Be/THYHHBI
Ha3bIBaeTCH:

AGCOJTFOTHOM TTOTPEITHOCTBIO

+IIpuBeeHHOM MOrPELIHOCThIO

OTHOCHTEeNBHOM MOTPeLHOCTBI0

CucreMaTHUeCKOM MOTPeLIHOCTHIO

K ¢heppoMarHuTHBIM MaTepHaiaM OTHOCHTCH:

AnroMuHUN

OJIeKTPOTeXHUYeCcKass MmeJib

+3D/1eKTpoTexHUYecKast CTajlb

UyryH

MarsuToTBepAble MaTepHasibl HCIO/Ib3YHTCA /11 U3TOTOB/ICHHSA:

CepieYHUKOB 3/IeKTPOMarHUTOB

[TonmtoCcHBIX HAKOHEUHHWKOB reHepaTOpOB

+ITOCTOSTHHBIX MarHUTOB

KopoTK03aMKHYTBIX BUTKOB

Ha KakoM npuHIjHIIe 0CHOBaHA padoTa H3MepUTeTIbHOr0 MPUO0pa /IeKTPOMAarHUTHON CHCTeMBbI?
+Ha B3anMoieliCTBUM MarHUTHOTO TT0JIsl HETTO/IBM)KHOM KaTYIIKU, 00TeKaeMoi h3MepsieMbIM TOKOM, C
TMO/IBUYKHBIM (JepPOMarHUTHBIM Cep/ieUHUKOM

Ha B3anMopelicTBUM 10JIs1 TOCTOSIHHOTO MarHUTa U T0Jisi KOHTYpa C TOKOM

Ha B3auMozeliCcTBMY MarHUTHBIX MOJIeU MOABUKHOM M HEMOJBW)KHOM KaTyLIeK C TOKaMU

Ha B3anMozeliCTBUM MarHUTHBIX T0J1eH [ABYX 3/IEKTPOMarHUTOB Y MOJBHKHOTO JUCKa
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PW
A «
(&, J
Zy
B
O ®
Cxema CJTy)KMUT J/IS1 U3MEpeHusI:

+AKTUBHOW MOLL{HOCTH

PeakTMBHOM MOLLIHOCTH

[TonHOM MOITHOCTU

[TonHoro conporusienus Z

IIpuHOMn el cTBUA HHAYKLMOHHBIX MPUOOPOB OCHOBAH Ha:

+B3aMMO/IEVICTBUHU JBYX WJIM HECKOJbKUX MePeMEeHHbIX MarHUTHBIX IOTOKOB C UHAYKTUPOBAaHHBIMU
TOKaMH B MOJBM)KHOW YaCTH MeXaHHW3Ma

B3aMMO/ZIEICTBUM MarHUTHBIX TOJIed MOABWKHOM U HEMOIBW)KHOM KaTyIIeK C TOKaMU
B3aUMO/IEMICTBUM MOJIS TOCTOSIHHOTO MarHMTa U MoJisi KOHTypa C TOKOM
B3aMMO/IEICTBUM MarHUTHBIX TOJIeN IBYX 3JIEKTPOMarHMTOB M MOJBW)KHOIO JUCKa
EuHuneil usMmepeHusi 371IeKTPUYECKOH SHePruM ABJ/IAETCA:

Tixoyms (JK)

Kynon (Kn)

Kunogarr (kBT)

+Kwunosarr B uac (kBT-u)

Ha pucyHnke KO3PLIIMTHBHONM CUJIOH Ha3bIBaeTCsl y4acToK:
OB

+0C

OE

CD

Hau0oJ/1ee MpoCTHIMH U JieLIEBBIMU /i/IA U3MEPEHHSA B [ENAX MePeMeHHOr0 TOKA SIB/ISIITCA
npuodopkbI:

+32/1eKTpOMarHuTHbIe

NupykuyoHHbIE

OneKTpoJArHaMuyecKue

MaruuTos/ieKTpuyecKue

IIpu6opbI Kakoil CHCTeMbI MOT'YT ObITH HCII0/Ib30BaHbI B KaueCcTBe BaTTMETPOB?
+32/1eKTpOgHaMUUeCKOU

OneKTpOMarHUTHOU

MarHuTo3/1eKTpruecKou

TenioBoit

IToHsiTHE «KO3PLUTUBHAA» CH/IA 03HAUYAET:

«Onepexaroras»

«OTcrarorasn»

+«3azepxuBaronjas»

«Pa3marnuuuBaroras»
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MarHuTHasi NOCTOSTHHASA NMPeJACTaB/IsAeT C000H MarHUTHYH NMPOHUIIAEMOCTh:
KobanbTa

Hukensa

XKeresa

+Bakyyma

KopoTK03aMKHYTbIH BUTOK, IOMeIeHHbIN Ha Cep/leUHUK 3/IeEKTPOMarHuTHOr0 yCTPOMCTBa,
CJIYXKUT AJIA:

3alyThI OT B/IUSHUS BUXPEBbIX TOKOB

YBenuueHnsi MarHUTHOTO MOTOKA

+YcTpaHeHus: BUOpaIUY TIOZBU)KHOU YaCTH

st BCero BbIllIeyKa3aHHOT0

Ha B3anMo/ieliCTBMM KaKHUX 3/IEMEHTOB OCHOBaHa padoTa mpudopa MarHMTO3/IeKTPUYECKOH
CUCTeMBI?

+IToCTOSTHHOTrO MarHuTa U paMKH, 0 KOTOPOW MPOXOAUT U3MepsieMbIil TOK
MarauTHOro noJsi KaTylKyd U (eppoMarHUTHOTO Cep/leYHUKa
[TpoBOAHUKOB, MO KOTOPBIM MPOXOAUT TOK

JBYX 3/IeKTPOMarHuTOB U MOJBWKHOIO JYCKa

Mo0>XKHO /i1 MarHMTO3/IEKTPUUECKHI MPUOOP UCMO/IH30BaTh /I/Is1 H3MEPEHU B Henax
1nepeMeHHOro ToKa?

MoxxHo

Hesnb3sa

+MO0>KHO, eC/TM OJAK/IHOYUTE Yepe3 BhINPSIMUTE/Ib

Mo>kHO, Ha TIOHWKEHHOM Harlpsi’KeHU!

Kakoe conpoTuB/ieHNe J0/DKHbI HMeTh aMIIepMeTpP U BOJIbTMETpP?
Bosbiioe

+BonbT™MeTp — 60JIbILIOE, aMTIEPMETP — Masioe

AwmnepmeTp — 60siblII0€, BOJTBTMETD — Majioe

Marnoe

Pe3ucTuBHbBIE JaTYUKU IPUMEHSAIOTCA /I H3MepeHUs:

YpoBHs

[Tepemelrienus

[aBnenus

+Bcé BrIlLLIenepeunciieHHOe

TepMope3ucTop — 3T0:

HarpeBarenbHbll 371eMeHT

ONeMeHT [/ U3MepeHUs1 COMPOTUBJIEHUS

+3DJ1eMeHT [i/1s1 U3MepeHus TeMIlepaTypbl

DneMeHT Jijis CTabU/INM3aI[ui TeMIepaTyphbl

Ji/I1 M3MepeHUs O0CBeleHHOCTH UCI0/Ib3YIOT:

Cretoamon

+doToauon

[Tpe3031eKTprYeCcKui KpUCTaI

Tepmomnapy

Camblil TOUHBII H3MEPUTe/TbHBIH MPUO0P HMeeT K/1acC TOUHOCTH:
+0,05

1,0

2,5

4,0

O/HYy HenmoABIDKHYI0 KaTyIIKy UMeeT Y/1eKTPOU3MepUTe/TbHbIM Npudop:
MarsHuTo3/1eKTpUUeCKOr CUCTEeMBbI

+3DJ1IeKTPOMarHUTHOM CUCTEMBbI

NHAyKUIMOHHOM CUCTEMBI

Bce BrilleykazaHHble IPUOOPLI
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B KakoMm U3 aTYMKOB W3MEeHEeHHe BHEIIIHEero napamMerpa npeoopasyercsi B uamenenue JJ]C?
+B Tepmoriape

B tepmopesucrope

B dotopesuctope

B cBeTopnoge

JlBa napaJsiie/ibHbIX IPOBOJAHHMKA C 0/]MHAKOBO HallpaB/JIeHHbIMH TOKAMHU:
+IIpuTtArusaroTca

OtrankvBaroTcs

YcranaBnvBarOTCA NepreHAuKYISIpPHO APYT APYry

He v3meHsI0T No/10’)KeHre OTHOCUTENIBHO APYT Apyra

IIpu KakoM yC/I0BMHM MarHUTHOeE 110J1e [0SB/IAeTCS BOKPYT NPOBOJHUKA:
[1pu HarpeBaHUM NPOBOJHUKA

[1pu nepemelieHUH NPOBOHUKA

+I1pu npoTekaHuy 1o NPOBOAHUKY 3JIEKTPUUECKOT0 TOKA

TOo/IbKO MpHU YCI0BUH, UTO IMPOBOJHUK YJ/I0XKEH B BH/Jle KaTYLIKU

Tabmna 5 — Kpurepuu onjeHKH ¢(h)oOpMHUPOBAHHOCTH KOMITETeHI[UM

Kputepun orienrBanusi coOpMHUPOBaHHOCTU KOMIIETEHLIUU

Ko v HaMeHOBaHMe UHAMKATOpa
(4acTy KOMMeTeHIMH)

AOCTHXKeHHWs KOMIIeTeHI1K

COOTBETCTBYET OL|eHKe «3auTeHO»
(4acTy KOMITeTeHLUM)

50-100% ot MakcumabHOro dania

NAO-1ykx-> PopMynupyer B pamKax
TIOCTaB/IEHHOW 1jeJIU TPOeKTa
COBOKYITHOCTb B3aUMOCBSI3aHHBIX
3a71a4, obecrieunBaroLMX ee
Joctwkenue. OrnpesiessieT OXkKuziaeMble
pe3yJIbTaThl pellieHus Bbl/le/IeHHbIX
3apau. U/-2yk-» [IpoekTupyer
pellleHe KOHKPeTHO! 3a/lauM [POeKTa,
BBIOMpasi ONTUMa/IbHBIN C110cob ee
pelLleHts, UCXO/s U3 IeHCTBYIOLIMX
NPaBOBbIX HOPM U UMEIOLUXCS
pecypcoB U orpaHnueHui. U/1-3yk-»
Pemaetr KOHKpeTHbIe 3a/jauy ITPOEKTa
3as1BJICHHOI'0 KayecTBa U 3a
yCTaHOBJIEHHOE BPeMs

nabopaTopHOit paboThl, 3HaeT OCHOBHBIE 3aKOHbI
3/IEKTPOTEXHUKH [I7Isl MAaTHUTHBIX 1[€TIel TIPU TIOCTOSTHHBIX
MarHUTHBIX TTOTOKaX, 3HaeT 000py/j0BaHUE U

01HO(a3HOT0 UHAYKLIMOHHOTO CUeTUMKa 3/IeKTPUUeCKOon
3Hepruu; GopMyIUpyeT B paMKaX TOCTaBJIeHHOM 1]e/Tn

ee JIOCTYDKeHUe, OTpeZiesisisi O)K1/laeMble pe3yJbTaThl UX
pelleHus], TPOEKTUPYeT pellleHue KOHKPeTHOU 3aJauy,
BbIOMpast ONTUMasIbHBIN Cr10c0b ee pellieHUs], UCXOAs U3
VMEIOILMXCsl PeCypCOB M OTPaHUYeHUH, a TaKkKe pellaeT
KOHKpETHbIe 3a/lauy 3asiB/IEHHOT0 KauecTBa U 3a
yCTaHOBJIEHHOE BpeMsi

Tema 4. «I1eKTprUyeckre MallIMHbD»

Bonipocsl A1s1 codecejoBaHUSA
. Haznauenue tpaHchopmMaTopoB.
. Knaccudukanus TpancgopmaTopos.
. YcrpoiicTBo ogHOda3HbIX U Tpexda3HbIX TPaHCHPOPMATOPOB.
. [Ipuntmn fgeticTBusi ofHOo(a3HOro TpaHChopmaTopa.
. Ans yero 3anvBatoT B 6aK TpaHchopmaropa TpaHchopMaTopHOe Macao?
. Uro Takoe «k03¢¢duLpeHT TpaHchopmarun»?
. YKaKuTe CBsi3b MeXX/y TTepBUUHBIMU U BTOPUYHBIMU HarpsKeHUSIMUA, TOKaMH, YMC/IOM BUTKOB B
TpaHcdopmartope.

NOOUT R, WON =

[ee]

JIPYT OT [Ipyra JIMCTOB 3/IEKTPOTEXHUUECKOW CTau?
. CopMynupyliTe 3aKOH 3/1eKTPOMarHUTHON UHAYKLIWH.
10. TIpyHLMO 1eCTBUSI aCUHXPOHHOTO 3JIEKTPOJBUTaTesl.

<]

31

CTyJeHT NpUHUMaeT aKTUBHOE yuacTHe B X0/le NPOBeieHusI

J3JIEKTPOU3MEPUTE/IbHBIE HpI/I60pr, METOHKY UCC/IeJOBAHUA
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11.
12.
13.
14.
15.
16.

17.
18.

19.
20.

[TpenmyiriecTBa U HeJOCTaTKU ACUHXPOHHBIX 3JIEKTPO/BUTaTeeM.

B Kakux ciayuasx IpUMeHsIIOT aCMHXPOHHbIe 37IeKTPO/IBUTaTe/u C (ha3HbIM POTOPOM?
YcTpolcTBO ABUTraTe el MOCTOSTHHOTO TOKa.

[TpenMyiiiecTBa U HeIOCTaTKU [IBUraTesiel MOCTOSIHHOTO TOKa.

Kakunmu criocob6amut MOYKHO Pery/IMpoBaTh CKOPOCTh BpAIlleHUs! IBUraTe/ield TOCTOSTHHOTO TOKa?
Kak v3mMeHUTh HalipaB/ieHUe BpallleHUs] aCUHXPOHHBIX JBUTaTes el U IBUraTesiei oCTOSHHOTO
TOKa"?

Kakwue reHepatopbl UCITOMb3YIOTCS B aBTOMOOUISX?

Kakwue TUITbI 3/1eKTPOIBUTaTeeH 1ie/iecoo0bpa3Ho MCIOMb30BaTh B KaueCTBe TIPUBO/A /ISt
ob6opyoBaHus1, TPeOYIOIEro MJIABHOTO PETyJ/IMPOBaHUs YaCTOThI BpaIlleHuUsT?

[TpenMyiiiecTBa U HeJOCTaTKM CUHXPOHHBIX 3/IeKTPO/[BUTaTeei.

B kakux ciyuasix 1ie/iecoo6pa3Ho UCIO/Ib30BaTh B KaueCTBe NTPUBO/Ia 000py/10BaHUSI CHHXPOHHBIE
3/1eKTPO/IBUTaTen?

KomniekT 3agau
3ajaua 1. [Ina opHodasHoro TpaHcdopmartopa MolHOCTHIO S KB-A, HampskeHuem 35/10 kB

W3BECTHBI: MOIIHOCTh TIOTEPb XOJI0CTOr0 Xo/a APy, TIOTepy KOPOTKOTrO 3aMbiKaHUsi APk TIp HOMUHATbHOM
Harpy3Ke, TOK XO/I0CTOTO X07ia Ix B TpOIieHTax OT HOMMHA/IBHOTO, HaIpsDKeHHe KOPOTKOro 3aMbikauust Uk B
TpOLIeHTaX OT HOMWHAIbHOrO. Ilo/b3ysich [aHHBIMK TaO/MLbI, OMPENeUTh aKTUBHbIe U DPeaKTUBHbIE
COTIPOTHB/IEHHUsT OOMOTOK, CUWTas, UYTO COMPOTHB/IEHWSI TIEPBUYHOM M BTOPHYHOM OOMOTOK paBHBI.
Boruncomth K03(pGULIMeHT MOLLHOCTH IPY X0JIOCTOM XO7ie TpaHcdopmaTopa.

/JlaHHble K 3a0aue 1.

BemuvHa | Homep BapyaHTa
1 2 3 4 5 6 7 8 9
S,kB-A 4650 5500 |[6100 |7050 |7650 [8600 |9400 | 10000 | 10900
APx, kBt | 12 14 16 18 20 22 24 26 28
APk, kBt | 37,4 43,6 48,8 56 62,2 68,5 74,8 81 87
Ix, % 2,5 2,5 3 3 3,5 3,5 2,5 2,5 3
Ux, % 7 7 8 8 7 7 8 8 7
IIpodondceHue mabauybl
BemuvHa | Homep BapyaHTa
10 11 12 13 14 15 16 17 18
S,kB-A 11 600 4650 |5500 |6100 |7050 |7650 |7050 |8600 | 10000
APx, kBt | 30 12 14 16 18 20 56 30 18
APk, kBt | 93,5 37,4 43,6 48,8 56 62,2 2,5 37 33
Ix, % 3,5 2,5 2,5 3 3 3,5 3 3 3
Ux, % 7 7 7 8 8 7 8 7 8
3agaua 2. K TtpexdasHomy TpaHchopmaropy Hampsbkenuem Ui/Uz, B, mnogkntoueHbl

OCBETHUTEJIbHBIE 3/IeKTPONPUEeMHHKHU (COos ¢=1) obiieit MomHocThio P. TpaHncdopmarop coeinHeH
1o cxeMme «3Be3jia/3Besfia», KII[ TpaHcdopmaropa 7. [Tonb3ysich JaHHBIMU TabJIULIbI, OTIpeIeTUThb
NepBUUHBIN U BTOPUYHBIN TOKK TpaHCc(opMmaropa.

JlaHHble K 3a0aue 2.

Howmep BapuanTa
Bemrina 2 3 4 5 6 7 8 9
UvUs, 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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IIpodonsiceHue mabauybl

Howmep Bapuanrta
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

Benmuunna

Ui/Uy, B

3ajaua 3. B Tabsuvile mpuBe/ieHbl MaclOpPTHbIe JaHHbIe Tpexda3Horo TpaHcdopmaropa:
HOMMHAa/JbHAasi MOLHOCTb Sy, HOMUHa/JbHOe HanpsbkeHue Uin/Uzn, MOTepU XOJOCTOTO XOJa U
KOpoTKoro 3amblkanuss APy u APkx. CxemMa coeAauHeHMM 00OMOTOK TpaHcopmaTopa
«3Be3ja/3Be3ga». OnpesenuTs HOMUHa/NbHbIe TOKU TpaHc(opMmaropa u KII/I Tpancdopmaropa npu
Harpy3kax 50, 100, 125% oT HoMuHanbHOU. KosdduiireHT MoillHOCTH Harpy3ku cos ¢=0,8.
/laHHble K 3a0aue 3.

BemuvHa Howmep BapuanTa
1 2 3 4 5 6 7 8 9
Sy, KB-A 25 40 63 100 100 160 250 250 400
U,y/'U,y, 6/0,4 10/0,4 | 6/0,4 | 10/04 |6/04 |10/0,4 |6/04 |10/0,4 |6/0,4
kB
APy, kBT 105 150 220 310 365 460 660 780 920
APx, kBT 600 800 1300 [2000 |1970 [2700 |[3700 |3600 |5400
IIpodondceHue mabauybl
BemuviHa Howmep BapraHTa
10 11 12 13 14 15 16 17 18

S, KB-A 630 25 40 63 100 100 100 63 40
U,/U,y, kB | 1004 6/04 | 1004 |6/04 | 1004 |6/04 |6/04 |1004 |6/04
APx, KBt 1420 105 150 220 310 365 220 310 365
APk, kBT 7 500 600 800 1300 | 2000 1970 | 1970 (2700 |3700

®oH/| TECTOBBIX 3aJJaHUH /I/IS1 TEKYIIer0 KOHTPOJIA 3HAHUHU 110 TeMe

Bbibepume 00uH npasu/ibHbIill 8APUAHM U HAXCMUMe KHONKY «/laneex»

B ocHoBe paboThl Tpex¢a3Horo acCHHXPOHHOI'O /1eKTPO/BUTaTe/Isl JIe)KUT:

3aKOH 3/1eKTPOMarHUTHOW MHAYKLIMU

3aKOH 3/1IeKTPOMarHUTHOI'O B3aUMO/IeCTBUS

+B3anMo/ielicTBHe BpalljatoIllerocsi MarHUTHOTO T10JIs1 CTaTopa C TOKOM, HaBeZleHHbIM 3TUM T10JIeM B
0OMOTKe poTopa

3akoH Oma

JlanHas cxema g_ NPUHAJ/IEKUT:
CHUHXpPOHHOMY r'eHepaTopy

Tpexda3HoMy JBUraTe/o C KOPOTKO3aMKHYTHLIM POTOPOM
+TpexdasHoMy ABUraTesIro C (GasHbIM POTOPOM

JIBHraTesio MOCTOSHHOIO TOKA C Mapasie/lbHbIM BO30yKeHueM
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Kak coegHITH 00MOTKH Tpex(a3Horo aCHHXPOHHOTI'0 3/IEKTPO/IBUTaTeIsl M0 cXeMe
«TPeyroJibHUK»?

c1 C3

c4 C 6

c3
o CE

1 g2
Cs
+
B [ 2 C3
4 cs  os
1 2 3
C4 o5 Mce

ITo Kako# cxeme HE00X0JUMO COEJMHUTH 0OMOTKH 3/IEKTPO/|BUTaTe/Isi MPU BK/IIOUEHUH €r0 B CeTh
c 1uHelHbIM HanpsbkeHueMm U,=380 B, ec/iu B macnopTe ero yka3aHo: 3Be3/a/TpeyroJibHUK,
380/220 B?

be3paznuuno

+3Be3za

TpeyronbHUK

Kakoii ToOK BTOpUUHOU 00MOTKH TpaHc(dopMaTopa BHICTAB/IAIOT B ONBITE KOPOTKOTO
3aMbIKaHMA?

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

MarsuTHbIe mycKaTe/lu NpegHa3HaYeHbl JJI:
+IMCTaHLMOHHOTO yTIpaB/ieHUs 3/IeKTPOABUTaTe/SIMU
3allUThI 3/IEKTPOJBUraTeIer OT TOKOB KOPOTKOTO 3aMbIKaHUSI
3allyThI 2/IeKTPOJBUTaTe/IeN OT Teperpy3ku

HeuacTbIX BKIHOUEHUH 3/IEKTPUUECKUX Liernei
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Tpexda3Hblii 3/IeKTPOABUTaTe/Ib BK/IIOUEH B TPex(da3Hylo ceThb M0 cxeMe, H300pa)keHHOHM Ha

C6|C1

C3 c4
PHUCYHKe 5 2 . Kakasa cxema MOAK/ITIOUE€HUA ITO3BO/TUT HU3MEHUTD HAIIPpaBJ/IEHUE

BpaieHusi Tpexga3Horo 3/ieKTpogBUrareas?

CEfC
(o] C4
z
ol o
o] 4
CER
o ot
+ g 7

HeT nipaBusibHOTO OTBETa
MarHuTonpoBoj cep/ieYHHKA CTATOPA ACHHXPOHHOTO Y1eKTPOJABHUIaTe I BBHINOTHACTCS U3
JIUCTOB 3/IEKTPOTEeXHHYECKOH CTa/IH C Ie/IbI0:
YMeHbllIeHHsI MacChl MarHUTOMIPOBO/IA
+YMeHblIIeHUs TIOTePb Ha BUXPeBbIe TOKU
[ToBbIieHus Ko3¢duieHTa MOILIHOCTH
TpaHcdopmaTopHOe Mac/I0 B MOIIHBIX TPaHC(oOpMaTOpax NPUMEHSIOT /JIA:
CMa3KU yacTeil TpaHcopmaTopa
oxJIax/eHus TpaHchopMaTopa
W30JIAL[UM 0OMOTOK JPYT OT /Ipyra
+Kak 151 oxnaxaeHusi TpaHchopMaTopa, Tak U U30JIALUN 0OMOTOK APYT OT JIpyra
Kakwue gBHUraTe/ I nepeMeHHOr0 TOKa Ha3bIBAKTCS ACHHXPOHHBIMU?
Y KOTOpBIX CKOPOCTb BpalljeHHsi POTOpa paBHa CKOPOCTH BpallleHHsi MarHUTHOTO T10JIst CTaTopa
+Y KOTOPBIX CKOPOCTh Bpall[eHHsI pOTOpa MeHblIle CKOPOCTH BPAILleH|s] MAarHUTHOTO TIOJISE CTaTopa
Y KOTOpBIX CKOPOCTb BpalljeHUst poTopa 0oJibIlle CKOPOCTH BpallleHUsi MarHUTHOTO T10JIsl CTaTopa
JI1s1 N3roTOB/IEHHUS IJIACTHH KO/I/IEKTOPAa MAaIIWH IMOCTOSIHHOT0 TOKA NMPHUMEHSAeTCs:
+Menb
Crans
AnroMuHUN
JIro60ii MeTasI U3 TIepeurc/IeHHBIX BhILIe
Kak BbIYHC/IMTH CKOJIbXeHue Tpex(a3HOro aCHHXPOHHOI'0 3/IeKTPO/{BUraTe/s?
+5="""2 100%
nl
n

S:Lnl.l()()%

n

35



S=n,—n,

60 f

p
Kakum 0yjeT cKo/Ib)KeHHe JBUraTe/isi IPpU YacToTe BpallleHUsi MarHUTHOTo 1moJist craropa 3000
00/MHUH U yacToTe BpameHus poropa 2940 06/Mun?
0,2%
+2%
20%
0%
HepocraTkoM Tpex(da3HOro aCHHXpOHHOI0 3/IeKTPO/JABUrarTe/is C KOPOTKO3aMKHYTBIM POTOPOM
AIBJIAETCA:
Marsasi MOLLIHOCTb
+BBbICOKMM yCKOBOM TOK
Huzkuii KT
Huskuii cosg
Kak u3MeHUTH Hanpas/ieHHe BpallleHUs1 MarHUTHOT'0 10/ Tpex(a3Horo Toka?
V3MeHNTD HampaBieHVe HEBO3MOJKHO
Hy>kHO noMeHATh MecTaMy Bce TpU (pasbl
+Hy>KHO TTOMeHSITh MeCTaMH /iBe JifoOble (a3bl
VI3MeHUTh 4aCTOTY MUTAOLLEr0 HalpsDKeHUs
MarnauTHoe nosie Tpex(a3sHoro Toka yacroroii 50 I'y Bpamaercs ¢ yacroroi 3000 06/MuH.
CKo0J/IbKO Tap MoJ/Il0CoB UMeeT 00MoOTKa?
+Opuy
LBe
Tpu
YeTsipe

« P
P4

é e
>.
Tpchq)opMaTop, H306pa)KEHHbIﬁ Had pUCYHKEe, o » r/ \I

padoTaet B pexume:
+X0JI0CTOrO X0/a
Koportkoro 3ambikaHust
HomwuHanbHOI 3arpysku
[Teperpysku

-

o—— 9 +—>0

-~

Cxema Kakoro TpaHcgopmaTopa noKka3aHa Ha PUCyHKe
ITonwmkarorero

+11oBbIlIarOLIETO

PasgenurensHoro

N3mepurensHOro
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Ha pucysnke Ract HW300pakeH ABUraTe/ib MOCTOSIHHOTO TOKa:

C nocneoBareibHbIM BO30YK/IeHHEM

+C mapasieibHbIM BO30Y>KIeHHeM

C He3aBUCUMBIM BO30YK/IeHHEM

CHHXPOHHBIN

B cetu 380/220 B M0>KHO MCI0/1b30BaTh KaTyIIKH MarHUTHBIX MycKaTe/ed C HanpspkeHueM:
Tonbko 380 B

Tonbko 220 B

+Kak 380 B, tak u 220 B

Tonbko 127 B

M300pakeHHbIN Ha PUCYHKeE a b c "rpexda3nbiii TpancopmaTop
HMeeT coeJHHeHHe 00MOTOK:

3Be31a/3Be3/a

3Be3/ja/TpeyroibHUK

+3Be3/a/3Be3/1a C Hy/1eEM

3Be3/1a/3ursar

HanpsixeHue cCBapo4YHOro TpaHcopMarTopa A0/DKHO COCTaB/IATh:

380/220 B

220/110 B

+220/70 B

70/24 B

KakoBo0 0CHOBHOe Ha3HauUeHHe KO/UIEKTOPa B MalllHe MOCTOAHHOI0 TOKa?

KperieHrie 06MOTKHU SIKOPSI

DeKTpUUecKoe COeZIMHEeHUE BpaIIaroIeiicss 0OMOTKHU SKOPSI C HETTO/IBM)KHBIMU K/IEeMMaMH MallTUHbBI
+/I3MeHeHUe HarpaB/ieHUsI TOKa B CEKLIUAX 0OMOTKU SIKODS

J1st uero nmpu nycke Tpex¢a3Horo aCHHXpPOHHOI0 3/IeKTPo/BUraTe/isi B 0fHO(Ga3HOM pexuMe
HCI0/Ib3YI0T KOH/IeHCATOPbI?

7151 3alLIMThI 37IeKTPOABUraTesisi OT reperpy3Ku

11 i3MeHeHUs HarpaB/ieHYs BpallleH!s 371eKTPO/IBUraTes

+ /17151 TI0/TyueHusl Bpalllatolllerocsi MarHUTHOTO TI0JIst

[ orpaHnYeHys TOKa.

Y Kakux 3/IeKTPo/iBUTaTe/ieil CKOPOCTh BpallleHusl He 3aBHCUT OT Harpy3Ku Ha Bary?
[TocTosiHHOTO TOKa

ACUHXPOHHBIX

+CHHXPOHHBIX

KosnekTopHbIxX
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Y Kakux 3/1eKTpo/iBUraTe /el HAau0o0/IbIINUH IyCKOBOH MOMEHT?

ACUHXPOHHBIX

CHUHXPOHHBIX

OTTI c mapasne/nsHBIM BO30YKAeHeM

+ITII c mocneioBaTeTbHBIM BO30YKIeHUEM

HNmeetcs noHmwkKawmui Tpadcdopmarop 220/12 B. Ha nepBuuHyr0 00MoTKY nogau 220 B
TOCTOSIHHOTO (He ImepeMeHHOro) HanpspkeHnsa. Kakoe HanpspkeHHe IpU 3ToM 0y/ieT Ha BBIX0/e
BTOPUYHOU 0OMOTKH?

+0B

12B

220 B

232 B

Cra/ibHOM MarHUTONPOBO/| TPaHcopMaTopa cOOMPAIOT U3 TOHKUX H30/IMPOBAHHBIX MJIACTHH
W/ JIEHT. JTO ie/1aeTCA C [e/1bI0:

YMeHblI1IeHuUs TIOTepb B 00MOTKax

YMeHbllIeHUs [10TePb Ha TUCTEePe3UC

YcTpanenus mogMarHMuMBaHUs MarHUTOIIPOBO/A

+YMeHbl1IeHNs [TOTepb Ha BUXPEBbIe TOKU

[ToBbI1IeHUs: TPOYHOCTU KOHCTPYKLIMU CepieYHUKa

VI3 Kakoro MaTeprasia He H3rOTOBJISAT 00MOTKY aCHHXPOHHOTO {BUTaTe/Is1?

AnroMuHUN

JlaTyHb

Meab

+OeKTpoTexHUYecKas CTasb

JiBuraresy padoTalT NP HOMUHA/IBHBIX CKOPOCTSX BpaieHus n2. CKOPoCTh BpalleHUst
MarHUTHBIX noJied n1=1500 06/mMuH. IIpu KakoW U3 yKa3aHHBIX CKOPOCTelH BpaleHus!
ABHraTe/ib He MOXKeT pabdoTaTh:

1420 o6/MuH

+1510 06/mMuH

1390 o6/MuH

1460 o6/MuH

YTo npousoijeT, ec/iv yBeJIMUUTh Harpy3Ky Ha Ba/ly aCHHXPOHHOI0 ABMrares?
YMeHBLINTCS CKOJIb)KeHHE S

+YBeMMUUTCS CKOJIb)KEHUE S

YBenuuuTcs yactoTta BpalljeHUs MarHUTHOTO M0JIS1 NC

YMeHbBLINTCS TOTPebIIsIeMbIi TOK

K KakoMy HCTOYHHKY /1eKTPHYeCKOH YHEPruM MOJAK/IIYaeTcss 00MOTKA CTaTopa CHHXPOHHOT0
ABUraress?

K UCTOUHVMKY ITOCTOSIHHOI'O TOKa

K ncTouynuky ogHo¢asHOro nepeMeHHOr o ToKa

K ncrounvky aByx(¢a3HOro nepeMeHHOro TOKa

+K uctouHuky Tpex¢asHoro Toka

B KauecTBe KaKHUX YCTPOMCTB HUCI0/Ib3YIOTCSI CHHXPOHHbIE MallIUHbI?

Jsurarenu

['enepaTopsel

CHHXPOHHBIE KOMITEHCATOPbI

+Bcex nepeunciieHHbIX

OT Kakux NapamMeTpoB 3aBUCHT CHHXPOHHAs1 CKOPOCTh BpallleHUs1 aCHHXPOHHOI'0 ABUrarTes?
OT BeTMUMHBI HalIPSKeHYsl CeTH U TOKa B CTaTope

+OT 4acTOTHI HaNpsDKeHUs B CTaTOPe Y YKCJ/a Map MO/IHCOB MarHUTHOTO IO/ CTaTopa

OT yacTOTbI HaIps’KeHUs B POTOPE U COTIPOTUBIIEHHUSI 0OMOTKH pOoTOpa

OT BeIMuMHBI HOMMHA/IBHOTO CKOJIbKeHUS [JBUTaTeJIs
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Kakoii U3 MOMEHTOB, pa3BUBaeMbIX aCHHXPOHHBIM JIBUraTe/ieM, PeBbIllIaeT BeJTHUHHY
KPUTHUYeCKOro MoMeHTa?

+KpuTrueckuii MOMEHT SIB/IsSIeTCs MaKCUMaTbHbIM

[TyckoBoli MOMEHT

HomuHanbHbIA MOMEHT

MoMeHT 1/ieaibHOTO X0JIOCTOTO X0a

Kakoii MeTo/] pery/iupoBaHus M03B0JIsIeT MOJIYyYHTh CKOPOCTh BpaieHus A/l (aCHHXpPOHHOT0
ABUTraTe/isi) BbIllle HOMUHA/IbHOM?

PerynupoBaHye n3MeHeHMEM UKc/ia rap MoIH0CoB

+UacToTHOe pery/vpoBaHue

PerynupoBaHve n3MeHeHMEM HarpshKeHUs! MTUTaHKUs

PerynupoBaHue U3MeHeHreM COMPOTUB/IEHUS B Lield POTopa

Kak u3MeHUTCsl CHHXPOHHAs yacToTa Bpamenusa AJl, ec/id npy nepeK/Il0UeHHH 00MOTOK cTaTopa
4K (/IO Nap M0J/IFCOB MAarHUTHOIO I10/11 H3MEHW/I0Ch C 2 0 6?

C 3000 06/ muH 10 1000 06/ MMH

C 1000 06/ mun g0 3000 06/ MuH

+C 500 06/ mun g0 1500 06/ MuH

C 1500 06/ mun mo 500 06/ MuH

K KakoMy HCTOYHHKY /1eKTPHYeCKOH YHEPruM MOJAK/TIIYaeTcss 00MOTKA POTOpa CHHXPOHHOI'0
ABUraress?

+K HCTOUHMKY MOCTOSTHHOTO TOKa

K ncTouHrKy ofHO(a3HOro nepeMeHHOr0 TOKa

K ncrounvky TpexdasHoro Toka

K MCTOUHMKY KaK MOCTOSIHHOTO, TaK U IePeMeHHOr0 TOKOB B 3aBUCUMOCTH OT Ha3HAueHUs [IBUTaTe/Is
C Kako¥ 1je/1bI0 aCHHXPOHHBIN ABUraTe/ib ¢ ()a3HbIM POTOPOM CHA0)KalT KOHTAKTHBIMH
KOJIbIIAMM M I[eTKaMMu?

+ /15151 coejiHeHus1 pOTOpa C PeryJMpPOBOYHBIM PEOCTaTOM

[ns1 coeiiHeHusl cCTaTopa C PeryJ/iipOBOYHBIM PeOCTaTOM

[ nopKoYeHys ABUrarTess K CeTu

Cpenu Bblllleriepeurc/ieHHbIX HeT TTPaBU/IbHOTO OTBeTa

MexaHuuyecKasi XxapaKTepUCTUKa CHHXPOHHOI'0 iBUraTe s AB/IAeTCs:

Msrkou

JKecTtkoit

+A0CO/TIOTHO YKECTKOH

ABCOMOTHO MATKOMH

KakoBo Ha3HaueHHe peocTara B el Bo30Yy)K/JeHUsl TeHepaTopa MOCTOAHHOI0 TOKa?
+PerynupoBaTh HanpsbKeHUe Ha 3a)KMMax reHeparopa
PerynupoBaTh CKOPOCTb BpallleHus SKOpsi TeHepaTopa

PerynupoBaTh TOK Harpy3ku

OrpaHu4MBaTh MyCKOBOU TOK

YacroTa BpaleHuss MarHUTHOIO MOJIsi aCHHXPOHHOrO ABUraress ni=150000/MuH, yacrora
BpaieHusi poropa n2=1470 06/mMuH. Onpee/INTh CKO/IBKEHHUS S:

+s =10,02
s=0,2
s=0
s=1
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Tabsuna 6 — Kpurepun oneHKH chopMHPOBAHHOCTH KOMIETEHI[HI

Kop v HarMeHOBaHKe UHJUKATOPA
JIOCTV)KeHUsI KOMIEeTeHLIUU
(4acTy KOMITeTEeHL|UH)

KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHLIUN
(4acTH KOMITeTEeHIUH)

COOTBETCTBYET OL[eHKE «3auTeHO»
50-100% ot MakcumasibHOro Oania

N-1yk2 PopMynupyeT B paMKax
MOCTaB/IEHHOM L{e/I NPOeKTa
COBOKYITHOCTb B3aMMOCBSI3aHHbIX 3a/jay,
obecreunBarOILUX ee JOCTHXKeHHe.
OrnpepiesisieT oXxyziaeMble pe3y/bTaThbl
pelLeHus BblZieeHHbIX 3a1au. UI-2yk.o
[TpoekTHpyeT pellieHue KOHKPETHOU
3aJjauu MPOeKTa, BbIOMpasi ONMTUMa/bHbIH
crioco0 ee peltieHUs, UCXO/IS U3
JIeMCTBYIOLLMX MPaBOBbIX HOPM U
VMIMEIOLMXCS peCypCoB U OTPpaHUYeHHUH.
N-3yk-» PelllaeT KOHKpeTHbIE 3a7jauu
TIpOeKTa 3asB/IeHHOr'0 KauecTBa U 3a
ycTaHoBJ/ieHHOe BpeMs. U/ -4yk-»
[Ty6/muHO TIpe/iCTaBsieT pe3y/IbTaThl
pellieHrs1 KOHKPeTHOM 3a/jau NpoeKTa

CTyJeHT IpUHUMaeT aKTUBHOE YUYacTHe B XO7ie
TIPOBe/IeHHs IPAKTUYECKUX U J1Tab0pPaTOPHBIX 3aHSTHH,
1y O/TMUHO TIPe/ICTaB/ISIET Pe3y/IbTaThl PEIIeHUs
KOHKDETHOM 3a/laui, 3HA€T OCHOBHBIE 3aKOHBI
3JIEKTPOTEXHUKH, 3HAeT 000PyZOBaHUe U
3/1eKTPOU3MEPHUTE/TbHBIE TIPUOOPBI, METOUKY
ucceioBalust paboThbl oiHOGa3HOTO TpaHChOpPMaTopa,
Tpex(}a3HOro aCHHXPOHHOTO 3/IEKTPOJBUTATES C
KOPOTKO3aMKHYTBhIM POTOPOM, OTIpe/ie/IeHHs TTapaMeTpPOB
Tpex(asHoro TpaHchopmaTopa; GopMyJTUPYeT B paMKax
MOCTaB/IEHHOM 1]€/T COBOKYITHOCTb B3aMOCBSI3aHHBIX
3az1a4, 00eCreunBarOLIUX ee AOCTKEHHE, OTPe/Iessis
O’KH/IaeMble pe3y/bTaThl UX PEIeHus], IPOEKTUPYET
pellieHre KOHKPETHOM 3afiau, BbIOMPast ONMTHUMaIbHBIN
Cr1ocob ee perieHusi, UCXOs U3 MIMEIOIIUXCSl PeCypCOB U
OrpaHUYeHUH, a TaKXKe PelllaeT KOHKPETHBIE 3a/1auu
3as1BJIEHHOTO KaueCTBa 1 33 YCTaHOBJIEHHOE BpeMsI

Tema 5. «O01IHe CBeieHHs 0 CHCTeMe /IeKTPOCHA0KeHHs], JJIeKTPHUYeCKoe
OCBellleHHe, YIeKTP00e30MacHOCTh U YKOHOMHS YIeKTPOIHEePTUHN»

Bomnpocsl s cobecejoBaHus:

1. Ha s3neKkTpocTaHLIMAX KaKUX TUIOB 0J/1y4aroT POMBILLIEHHYIO 3/1IEKTPO3HEPrUI0?
2. IIpuHuun nosnyueHus s1ekTposHepruu Ha I'POC.

3. IlpuHLMI MoyYeHust 3/1eKTpo3Heprur Ha ASC.

4. Ha3oBuTe HeTpajyvLMOHHblE MCTOYHHUKM IOy4YeHUs 3/1€KTPOIHEPrMM, UX INpPeuMyllecTBa M

HeJOCTaTKMu.

5. Kakue 371eMeHTbI BXOZSAT B CUCTEMY 3/IEKTPOCHAOKEeHUS?

6. [l yero rpu nepeziaue 3/1eKTPOIHEPryy MOBBIIAIOT HallpsDKeHue?

7. [Ipeumy1iecTBa ¥ HeIOCTAaTKK BO3/YIIHBIX ¥ KaOebHBIX JIMHUHN 3/IeKTporiepeau.

8. 3aueM 3aHy/SAIOT MeTa/l/IMuecKye KopIiyca 3/1eKTpoo0opyZoBaHus?

9. UTo Takoe crucTeMa C M30JIMPOBAHHOU W/IH TJ1yX03a3eM/IEHHOM HeUTPaJIblo?

10. IIpuHLMIT paboThI TEIJIOBOTO pacLieNuTe/Isi aBTOMaTUYeCKOro BbIK/TFOUaTe/Isl.

11. TTpuHIWMIT paboThI 37IEKTPOMAarHUTHOTO PACLIENMTE/ISI aBBTOMAaTUYeCKOTO BBIK/TFOUATeJIsl.
12. IIpenmMy1iecTBa U HeZlOCTAaTKY IIJIaBKOT'O IpelOXpaHuTesIs.

13. IIpeumy1jecTBa 1 HeJOCTAaTKK JIaMIT HaKa/IMBaHUS.

14. IIpenMy1iecTBa U HeZlOCTaTKY JIFOMUHECLIeHTHBIX JIaMIT.

15. ITpeumy1jecTBa 1 HeJOCTaTKU CBETOJUOLHBIX JIaMII.

16. M306pa3ute cxemy BKJIFOUEHHSI JIaMIT «ZIJis1 IJTAHHBIX KOPUOPOB».

17. TIpyHLUI 3@KUT'aHUS JIFOMUHECL[@HTHBIX JIaMII.

18. Ha3naueHue 1rOMUHO(OPA B TIOMUHECLIEHTHBIX JlaMIIax.

19. Ha3HaueHue cTapTepa B CXeMe 3a)KUTaHUs1 TFOMUHECLIeHTHOW JIaMITbI.

20. HasHaueHue apoccessi B CXeMe 3aKWUT'aHUsl JIFOMUHEeCLIeHTHOW J1aMIIbl.

21. Ha kako¥ 3/1eKTPOCTaHLIMM CcaMasi HH3Kasi Ce0eCTOMMOCTb TIO/yueHUsl 3TeKTPOSHePrud U

rnouemy?

22. Kakoe BO3/le[iCTBH€ OKa3bIBaeT 3/IeKTPUUECKHUH TOK Ha KUBYIO TKaHb?
23. Kakum 00pa3oMm ciiefiyeT BbIXO/AUTh U3 30HbI «I11ar0BOT'0» HaMPSDKEHUsI?
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24. 3almuTHBIe Cpe/iCTBA OT IOPaXKeHUs 3JIeKTPUUYECKUM TOKOM.
25. Kak cnesyet ocBoO0KaTh UesioBeKa, MOTaBIIlero Mo/, JeHCTBre 3/1IeKTPUUecKoro ToKa?
26. ITepBast TOMOII[b Y€IOBEKY MOC/Ie OCBOOOKIEHUS OT JAeUCTBUS 3/IEKTPUUYECKOTO TOKa.

3ajaua (BbINO/IHSETCS 110 BapuaHTaM)

K craHgapTHOW 37eKTpuUeckoi cetw HampsbkeHueM 380/220 B HeoOX0JUMO TOAKITHOUUTH
Tpex¢a3Hbli ACMHXPOHHBIM 3/IeEKTPOJBUTraTe/lb HOMMHAIBHOM MOLIHOCTBIO PH. OrnpeznenuTs
HOMUHA/IbHBIA TOK TIJIaBKOM BCTaBKW M BBIOpaTh CeueHHe TMUTAOL[UX MPOBOOB, WCIOIbL3YH JaHHBIE
TaOJTUIIBL.

Howmep Mouocts Py, kBT KII 1, % KosddurpeHT mMorHocTi

BapuUaHTa cos@
1 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

®oH/| TECTOBBIX 3aJJaHUH /ISl TEKYIIer0 KOHTPOJIA 3HAaHUHU 110 TeMe

Bbibepume 00uH NpasuibHbIll 6APUAHM U HAXCMUMe KHONKY «/laneex»

Ha KakHuXx 3/1eKTPOCTaHIUAX MPOU3BO/ICTBO 3/IEKTPO3HEPrUH He CONPOBO’K/AeTCs MoIyuyeHHeM
BO/SIHOI'0 mapa?

I'POC

+I'3C

T3L

A3C

Kakue HeIoOCTaTKM y aBTOMaTHYECKUX BBIK/TIOUATe el 10 CPAaBHEHHUIO C IVIABKUMH BCTaBKaMu?
O[JiHOKpaTHOCTb JeHCTBUS

+Bosbime rabapuTsl

He 3amuiiaeT s/1eKTpo/BUraTesib OT Meperpy3ok

OTCyTCTBUE PeryJTMPOBKH YCTaBKH I10 TOKY CpabaThIBaHUS

Kakue 3/1eKTPOCTaHI[UH ABISAITCS TeN/IOBbIMU?

Toneko I'POC

+I'PAC n TIL],
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I'POCul'sC

I'POCu ABC

I're {O/DKHBI yCTaHAB/IMBATbLCA NPeJOXPAHUTEIH?

be3paznuuno

o pybuisHMKa

+ITocne pyounbHUKa

[Tocsie MarHUTHOTO TTyCKaTess

KakoBbl pyHKIMH 3/IEKTPUUYECKON ceTH?

[Tpor3Bo/CTBO 3/1EKTPUUECKON SHEPTUr

+Ilepenaua u pacripesesieHre 3/1€KTPUUYECKON SHEPTUU

[ToTpebrieHure 3/1eKTPUUYECKOI SHEePruU

Bce nepeuniciieHHble QYHKIUN

Kakasi 3/1eKTpocTaHI[usl He BbIOpachIBaeT 0Txo/bl B atMochepy?

+I'0C

I'P2C

oI

A3C

C KakoM 1je/1b10 yBe/IMUUBAIOT HallPsDKeHNe B JIMHUAX /IEKTPomepeauy /10 3HaUeHHH B [IeCATKH
U coTHH KB?

[nst yBeiiueHrs TOKa B JIMHAU

+ /1711 yMeHbllIeHUs TOKa B JINHUU

st moK/IFOueHNst OOJIBIIIeTO UKc/a oTpebuTesieit

st KoMIieHcalMy T10Tepb HalpspKeHUs TpY Iepejiaue 371eKTPO3Heprumn
Ha3nauenue noMuHo(¢opa Ha BHyTPEeHHEH MOBEPXHOCTH KOJI0bI TIOMUHECLIEHTHOM JIaMIIbI:
+ /1515t mpeo6pa3oBaHUs HEBUAUMOTO Y/IbTPA(PUOIETOBOTO U3/TyueHUs B BUAUMOe
[nst yyydilieHrs 3CTeTUYeCKOro BU/a JIaMIIbl

[y yBemueHust CpoKa CTy>KObI JTaMITbI

[nst yMeHbI1IeHUs1 HarpeBa JiaMITbl

Craprep B JIIOMHHECLIeHTHOM CBeTU/IbHHKE C/IY)KUT [JIA:

+3a)KUraHus J1amIibl

Brik/toueHus samibl

YcTounBOro ropeHust JaMmbl

3aluyThl OT paZorioMex

IToc/ie 3a)KUraHus JIIOMUHECLIeHTHOM JIaMITbl OTK/TIOUM/IH cTapTep. J/lamna Oyjer paborars uim
noracHetr?

IToracuer

+byzaer paboTath

Bynet paboTatb, HO HETIPOJO/IKUTETLHOE BPeMst

[TeperopsT crivpany amribl

IIpaBu/ibHas cxeMa BK/IIOYEHHs JIHOMHHECHeHTHOH JIaMIIbl B CeTh:

N
o/

i
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Craprep Ha cxeme
1

2

+3

4

5

|LL

112

——0 <28 T ob6o3HaueH uudpoii:

BenuuuHa, onpepensieMasn no ¢gopmysne E=®/S, Ha3bIBaeTcs:

MarduTHBLIM TIOTOKOM
+OCBeLLEHHOCTbI0
Curoii cBeTa
Hanpsi>keHHOCTBEO

C Kako¥ 1je/1bI0 CTeK/ISTHHAsA TPYOKa JIIOMUHECIEHTHOM JIaMITbI 3aTl0/THAeTCA HHEPTHBIM ra3om?

+V/IHepTHBIN ra3 CIy>KUT Ji71s TI0/TyueHUsI ra30BOT0 pa3psijia B TpyOke
VHepTHBIN ra3 CIYy>KUT IS TTO/TyUeHHs! yIbTPadro/IeTOBBIX JTyuel
VHepTHBIN ra3 CAY>KUT 7S OXJIaXKAeH sl TpyOKu

Bcé BrillIeyKa3aHHOe

Jpoccenb Ha cxeme

"02

—

~2208 O o003HaueH uudpoii:
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b wnN

S1 2 EL1 EL2 EL3

P N

JlaHHasA cxeMa OCBeLleHHs HCI0/1b3yeTCs AJIfA:
Canys/ioB

+/ITMHHBIX KOPUZ0POB

Kuno3sanos

Dotie

TpyOuaras JIFOMUHECIIeHTHAsA JIaMIa OTHOCUTCS K JIaMIIaM:

+Hwuskoro faBneHus

Bricokoro faBeHus

CBepxBBICOKOTO /1aB/IeHUS

CpepHero jaB/ieHus

TenioBoU pacuenuTe/lb B aBTOMAaTHUYECKUX BBIK/TIOYATE/IAX CIY)KHUT [/l OTK/TIOUeHUSA
3/1IeKTPUYECKOM I|enu Mpu:

YBenueHnM HanpspKeHUs: CBepX HOMUHAIBHOIO

YMeHbllIeHY HarpsKeHUsl CBepX HOMUHA/IBHOTO

+YBenMueHny TOKa CBepX HOMHUHA/IBHOTO

YMeHblIeHUH TOKa CBepX HOMUHA/IBHOTO

Kakoe 13 nepe4nc/ieHHbIX NIPEMMYILIECTB He 0THOCUTCA K JIIOMHHECLIeHTHBIM JIaMInaMm (npu
CpPaBHEeHMH C JlaMIIaMH HaKa/IUBaHUA)?

Bosbmmii cpok cimyx0b

[ToBbllIeHHAs CBeTOOTaua

+IIpocToTa KOHCTPYKLIUU

Bonee Bricokuti cBetoBoM KI1/]

Kakymo ¢yHKI{HI0 He BbINIO/IHAET JPOCCe/b B CXeMe CTapTepHOro 3a)KUraHusA JIIOMUHeCLIeHTHOM
JlaMIbI?

OrpaHuueHue TOKa JIaMITbl B paboueM pexxunme

+KomneHcanusi peakTHBHOM MOLIJHOCTH

OrpaHnueHue HaIMpsHKeHUs Ha Jlamiie B paboueM pexxume

[TonyueHvie uMITy/IbCa MOBBILLIEHHOT O HAIlPSKEHUSI BO BPEMS 3a)KUTaHUsl JIaMITbI
CMepTe/bHBIM /ISl Ue/I0BeKa ABJ/ISIeTCHA TOK:

20 MA

50 MA

+100 MA

200 MA

YacroTa Ha/|[aB/IMBaHUI Ha IPY/JHYI0 K/1eTKY NIPH MPOBe/leHNH HapY)KHOr'0 MaccaXka cepAua:
Kaxnaprie 0,5 ¢

+O[vH pa3 B CeKyHAY

Yepes kaxzple 2 C

Uepes kaxkple 3 C

Kakoe B03/jeliCTBHe Ha OPraHU3M 4Ye/10BeKa 0OKa3bIBaeT 3JIeKTPHUYeCKHH TOK?

TosIbKO TepMHUeCKoe JeiiCcTBHe

ToJIbKO MexaHWYecKoe [elCTBre

TonbKo 6uonoruyeckoe JeicTBre

+Bcé BrlllIerepeuncieHHOe
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Kakum 00pa3om cj1eflyeT BbIXOJUTH U3 30HbI «IIIar0BOr0» HaNpPsHKeHUs?

OOGBIUHBIM 11IaTOM

Berom

+«['ycuHBIM» 111arOM

[upoknmu 11aramMu B yCKOPEHHOM TeMIle

B KakoM cj1yyae NpH MOpa)kKeHUH 3/IEKTPUUeCKUM TOKOM BbI30B CKOPOH MOMOIIU JJ/Isl
MOCTPA/IaBUIEro sAB/ISIETCS Heo0sA3aTe TbHbIM?

B cnyuae ecim nocTpaiaBLInii MOMYYUIT 0’KOTH

B ciydae ecu riocsie 0Ka3aHus TIepBOU MOMOILIYM TIOCTPaaBILINM «IIpUILIes B cebsi»

Ecmm nmocTpapaBimmii MoKeT CaMOCTOSITE/IbHO MepeiBUTraThCsl

+Bo Bcex ciyyasix opakeHHst 37IeKTPUUeCKUM TOKOM BbI30B Bpaua siBJisieTCsl 00s13aTelbHbIM
Mo>KHO /14 MCNI0/Ib30BaTh CPeACTBA 3aIUTHI C HCTEKINM CPOKOM rOAHOCTH?

MoxxHOo

+He nonyckaercs

Mo>kHO, HO TOIBKO MPH OTCYTCTBUY BHEIITHUX MTOBPeXAeHNUH

Mo0>XHO, TOJIBKO C pa3perleHusi HeloCpeICTBEHHOT0 PYKOBOJAUTE S

Kakoe HanpshKeHHe IepeMeHHOr0 TOKa A0/DKHO HCI0/1b30BaThCA /i/isi MMTAaHUSA NepPeHOCHbIX
(Py4YHBIX) CBETH/ILHUKOB?

He Bobimie 220 B

He Bpiie 110 B

+He Bbiie 42 B

He Bpiie 12 B

Ji/isl uero K MeTa//IMUeCKMM KOPIyCcaM 3/1eKTPOYCTAaHOBOK IO/iCOe/JUHSIeTCSl Hy/1eBOM MpPOBOJ?
1711 HaieXXHOM pabOoThI 3/IEKTPOYCTAaHOBKU

+/171s1 yBenmMueHUst TOKa KOPOTKOTO 3aMbIKaHUS B C/lydae «Ipobosi» H30/ISLUH

[1711 yMeHbBIIIeHUSI TOKa KOPOTKOTO 3aMbIKaHHUSI B CJTydae «Ipo0osi» H30JISIUH

s 3a3eMieHUs 371eKTPOYCTaHOBKU

JI/11 Yero B IIOMUHECLIeHTHBIX JlaMIlaX NPUMEHAT PTYTh?

[ns yBenuueHus IpKOCTH

171 yBesTMUeHUs1 CpOKa CTy>KObI JTAMITBI

+/[15151 oslyueHus1 ybTPaguroaeTOBOr0 U3TyUeHUs

s mpeobpa3oBaHus yIbTPadrO0/IeTOBOTO U3/TyUeHUsI B BUAMMOE

Kakas U3 nepeunicJieHHbIX 0CO0eHHOCTe AB/IAETCA HeJJOCTaTKOM ra3opa3ps/{HbIX HCTOUHHKOB
CBeTa M0 CPAaBHEHMIO C JIaMIIaMU HaKa/IUBaHUA?

Cpok cITy>KObI

CretooTnaua

+CTOUMOCTH

CriekTp U3nyuyeHus

Kakoii ¢akTop He B/MsAeT Ha NPoIecC 3a)KMraHUs JTIOMHHECLeHTHBIX J1aMII?
BennuvHa HanpsbkeHust ceTu

+Matepuan moMuHoopa

Hpoccens

Craprep

CtapTep B cxeMe 3a)KUTaHUA TIOMUHECLHIEHTHOH JIaMIIbI HE00X0 UM JIJIst:

OrpaHUUEHUS] TOKA B MOMEHT 3a’KUTaHUsI

OrpaHWYeHus TOKa B paboueM pexume

yMeHbILIeHUs1 PaJjoroMex

+pa3phbIBa LM B MOMEHT 3a)KUTaHHUs JIaMITbl

YTo TaKoe CHCTeMbI 3/IEKTPOCHA0KeHHs?

COBOKYITHOCTh 3/IeKTPOTEXHUUECKMX YCTPOMCTB, MpeJHa3HaueHHBIX /I MpeoOpa3oBaHus, Tepeiaud,
pacripefiesieHsi ¥ TIOTpeOIeHusT 3/1eKTPO3HePrUU

+COBOKYITHOCTb 3/IEKTPOTEXHUUECKUX YCTPOUMCTB, MPeIHa3HaUeHHBIX JIJ1s1 peo0pa30oBaHus, Tiepe/iaun U
pacripefiesieHus1 371eKTPO3HEPrun
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COBOKYITHOCTh 3/7IeKTPOTEXHUUYECKUX YCTPOUCTB, MpejHa3HAaUeHHbBIX [/ TIpeo0pa3oBaHus, Tiepefaud u
1oTpe0/ieHus 3IeKTPO3HEPTUN

Hert npaBubHOrO OTBETa

KakoBa eagnHuLIa H3MepeHUs1 aKTUBHOW MOII[HOCTHU?

B

BA

+BT

Bap

Kakoro ceueHusi MeiHbIe IPOBO/Ja PeKOMeH/yeTCsl IPUMEHSATh /11 KBapTHPbI?
0,5 Mm?

0,75 Mm?

1 Mm?

+1,5 mm?

KakoBa eagnHnLa U3MepeHUs MO/JTHOU MOIIHOCTHU?

B

+BA

Bt

Bap

KaxkoBo npeumyuiecTBo 3/1IeKTPOMarHUTHOr0 pacuenure/isi aBTOMaTHYeCKOro BbIK/Il0UaTe/is?
Hemesr3Ha

+BbIcoKasi CKOpOCTb cpabaThIBaHUS

Marbie rabapuTsI

Bcé BbllIenepeurcieHHOe

BumeTa/yTHUeCcKas MJIaCTUHA, UCO/Ib3yeMasi B aBTOMaTHYeCKOM BBIK/TIOUATe e, M3rudaeTcs moy
JlefiCTBHEeM:

MarHuTHOr0 moJjis

OJIEKTPUYECKOT0 MOJIst

+Temnna

BiaxxHocTtu

I1naBKuM NpejoXpaHUuTe/Ib UCI0/Ib3yeTCs /ISl 3alUTHI OT:

+YBennueHUs TOKa

YMeHbIIeHUST TOKa

YBenuueHus1 HaNpsKEHUS

YMeHbllIeHYs HallpsKeHus

Kakoii MmaTepua/i He MCII0/1b3YeTCs B IVIABKHUX Mpe/JOXPaHUTe/IAX?

Menp.

+Bonbdpam

Cepebpo

OJsoBo
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Tabmuna 7 — Kpurepun oneHKH chopMHUPOBAHHOCTH KOMIIETEHI[HI

Ko v HauMeHOBaHMe UHAMKATOPa
JIOCTYKeHUS] KOMIIeTeHLIUN
(4acTy KOMITeTeHL|UH)

KpuTepuu otieHrBaHus COOPMUPOBAHHOCTH KOMIIeTEeHI[UN
(4acTy KOMMeTeHI1H)

COOTBETCTBYeT OL[€HKEe «3auTeHO»
50-100% ot MakcumasabHOro basnia

NAO-1yk-> PopMynupyer B pamKax
MOCTaB/IEHHOM L{e/I NPOeKTa
COBOKYITHOCTb B3aUMOCBSI3aHHBIX
3ajiau, 0becrieurBaroInX ee
Joctwkenue. OrnpesiesisieT OXXKuzjaeMble
pe3y/bTaThl pelleHus Bbl/ie/IeHHbIX
3apau. U/-2yk-» [IpoekTupyer
pellieHVe KOHKPETHOM 3a/lauu MPOeKTa,
BBIOMpasi ONTUMa/IbHBIN C110cob ee
pellieHus1, UCXOAS U3 1eHCTBYIOIINX
NPaBOBBIX HOPM U UMEIOLUXCS
pecypcoB U orpaHnueHui. U/1-3yk-»
Pemaetr KOHKpeTHbIe 3a/jauy ITPOEKTa
3asB/IEHHOI'0 KauecTBa U 3a
ycraHoByieHHOe BpeMst. /1-4yk-2
[Ty6sMyHO mpe/iCcTaBsieT pe3yibTaThl
pelleH!s] KOHKPETHOM 3a/lauy IPOeKTa

CTyZeHT MpUHUMAaeT akKTUBHOE yuacTHe B X07ie
TIPOBe/IeHUs MPaKTUUeCKUX 1 J1abopaTOPHBIX 3aHSATHH,
MyO/IMYHO TIPe/ICTaB/IsIeT Pe3y/IbTAThl PeIIeHHs
KOHKDeTHOM 3a/lauM, 3HaeT OCHOBHbIE 3aKOHbI
3/IEKTPOTEXHHUKH, 3HaeT 000py/j0BaHIe U
3/IeKTPOM3MepHUTe/IbHbIe TIPUOOPLI, METOAUKY
WCCJIe/JOBAHUS TeKTPUYECKUX U CBETOTeXHUYECKHX
XapaKTepUCTUK HMCTOYHUKOB CBETa, CriocobeH BbIOpaTh
MpeZ0XpPaHUTeIN M aBTOMaTU4YeCKHe BLIK/TIOUYaTe Ny,
ceueHUs MUTAIOIIMX MTPOBO/IOB; POPMY/IHMpPYeT B paMKax
TIOCTAB/IEHHOM 1€/ COBOKYITHOCTb B3aMMOCBSI3aHHBIX
3ajiau, 06ecrieurBaloIIUX ee J0CTKeHHUe, OTpe/iersis
OKHJjaeMble pe3y/IbTaThl MX PelleHys], [IPOeKTUPYeT
pellieHre KOHKPeTHOM 3afilauM, BbIOMpast ONTUMaJIbHBINA
Croco0 ee perieHusi, UCXOs U3 MMEIOIIUXCSl peCyPCOB U
OrpaHUYeHUH, a TaK)Ke pelllaeT KOHKPeTHbIe 3a/jaun
3asiBJIEHHOTO KauecTBa 1 3@ YCTaHOBJIEHHOE BpeMs

Tema 6. «OCHOBBI 3/IEKTPOHHKH»

®oH/| TECTOBBIX 3aJJaHUH /I/IS1 TEKYIIer0 KOHTPOJIA 3HAaHUHU 110 TeMe

Bbibepume 00uH NpasuibHbIll 6APUAHM U HAXCMUMe KHONKY «/laneex»

1
e e
"

4
o
Ba3a TpaH3ucTOpa Ha pUCYHKe

1
+2
3
4

™3

,T_F/

o0o3HaueHa HOMEepoOM:

Kakoii u3 371eMeHTOB CIIY)XKHUT /I BBITIDAMJ/IEHUSA ITEPEMEHHOI0 ToKa?

Kongencarop
Tpansucrop
Tupucrtop

+[uon

,Z[ByXHOJIyHEpPIOJIHOﬁ MOCTOBOM cxeme BBINPAMJ/IEHUA COOTBETCTBYET BpeEMEHHaA JUarpaMMa

HaIIpsHDKeHUs:

B

NN TN

(¥
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AVAVA
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Cpeﬂl/l BbIIII€YKA3dHHBIX TIPABUJIBHOI'O OTBETA HET

Ecmi K AH0/ly NPUIOKUTDH HaNpsDKeHHe YKa3aHHOW MO/IAPHOCTH I
TO Yepe3 AHO/:

+ByeT npoTekaTth TOK

He Oyzet npoTekarts TOK

ByzeT npoTekaTh TOJbKO 0OPaTHBIN TOK

ByeT npoTekaTb TOK TOJIBKO MPY MOJK/TFOYEHUN Harpy3KU

o—H

U RH —

B paHHoOU cxeme © KOH/IeHCaTop Heo0X0AuM /ISl
+/17151 crnakuBaHUs My IbCali BbINPSIM/IEHHOT O HalPsKeHUs

YBenuuenus Ko3duipeHTa MOLTHOCTH

711 yMeHbl1leHUs paZiiorioMex

Bcé BhIIETIEpEUMIC/IEHHOE

Kakue 13 npuBeieHHbIX 0C00eHHOCTel XapaKTepHbI I/ HHTerpalbHbBIX MUKpoOcxeM?
MuHUaATIOPHOCTh

MuHYMYM BHYTPEHHUX COeJMHUTE/bHBIX TMHUN

KommniekcHasi TeXHO/IOTHSI U3TOTOBJIEHHS

+Bce nepeunciieHHoe

Cxeme BK/IIDYEHHSI TPAH3HCTOPA C 00I[UM KO/UIEKTOPOM COOTBETCTBYET PUCYHOK:

-
i
R
s

ITosrynpoBoAHMKOBBIE MaTepHa/Ibl HUMEKT y/le/TbHOe CONPOTHB/IEHHE:
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o OM-MM

p=>10!
M
2
£=0,01...10 OMMM"
M
2
¥ p=68-10%..68-1010 OMMM_

M
Bce BrllLIeIIepeUnC/IeHHOE HeBepHO

i1 mo/IyIIpOBOAHUKOB XapaKTepeH TeMIlepaTypHbIM K03 puiyeHT:

[TonoxxutenbHbINA

+OTpuLaTebHbIN

3aBUCAIIMY OT BU/ia TIOYIIPOBOJHUKA

Bce BrllLIeIIEpEUNC/IEHHO HEBEPHO

JloCTOMHCTBOM I0J/IyIIPOBOJHUKOBOI'0 MPHOOpPa M0 CPaBHEHHUIO C 3/IEKTPOHHOM JIaMIIOH SIB/IAETCS:
+OTCyTCTBHE 3aTpaT 3Hepryuy Ha Hakasl

Beblcokas nojie3Hast MOLLHOCTb

HeuyBCTBUTEBHOCTD K M3MEHEHUM TeMIlepaTyphl

Bcé BhlIeNIepeurcieHHoe

Ha pucyHke HU300paKeH:

[voHbIN THPUCTOD

[Tonesoi TpaH3uCTOp

+bunonspHbIi TpaH3UCTOP

BeInpsamuTensHbIA U0,

Yto ABIsAETCA CBOOOAHBIMU HOCHTE/ISIMH 3aps/ia B MOJIYNPOBOJHUKAX THIIA «N»?
+DJ1eKTPOHBI

LbIpKu

Kak 3/1eKTpoHBI, TaK U JbIpKU

Nousl

C Kako# 1je/IbI0 MOIIHbIE AH0/ibl H3r0TaB/IMBAKT B MACCHBHBIX MeTa//IMYeCKHX Kopmycax?
151 moBBILLIeHNs [IPOYHOCTH

+ /015 nyuiiiero oTBoja Teria

17151 TIOBBILLIEHUST 371eKTP00Oe301MacHOCTH

Bcé BrillIenepeunciieHHOe

Yto ABAsAETCA CBOOOAHBIMU HOCHTE/ISIMH 3aps/ia B MO/JIYNPOBOJHUKAX THIIA «P»?
OJIeKTPOHBI

+/IbIpKU

O/IeKTPOHBI U JBIPKU

Nousl

Kak Ha3bIBalTCA BbIBO/Ibl Y MOIyIIPOBOJHUKOBOIO JU0Aa?
OMUTTep, KOJIJIEKTOP

+AHoOz, KaToy,

Konnekrop, 6a3a

YnpaBstoLyi 371eKTpo/], KaToZ,

Ha3Hauyenue TpaH3ucTOpa:

Beinpsamuresns

+Ycunurens

Crabunmsarop

M cTOYHMK ITOCTOSIHHOTO TOKa

ITpu6op, nMeromuii ABa p-n mepexoja, Ha3bIBAETCH:
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duonom

+TpaH3ucropom

Tupucropom

CrabumirpoHom

IToiynipoBOAHUK - 3TO MaTepHas:

C oueHb MasibIM 3JIEKTPUUECKUM COMPOTHUB/IEHEM

C oueHb OOMBIIMM 3M€KTPUYECKHAM COTIPOTHUBJIEHHEM

[TpoBopsIIMIi TOK TOMBKO B OZHOM HampaB/ieHUU

+C COTpOTHB/IEHHEM MeHbILUM, YeM JU3IeKTPUKOB, HO OOJIBILIKM, UeM y MPOBOJHHUKOB
Kakue BU/ibI IPOBOANMOCTH OBIBAIOT B MOIYNPOBOJHUKOBBIX Y/IeMeHTax?
OneKTpuyecKas U HedjleKTpuuecKast

+OneKTpOHHas U [bIpOYHast

ONeKTPOHHAs MU MarHUTHast

Bce BhIIETIEpEUMIC/IEHHOE

ITo/1ynpoBOAHMKOBBIN MO/, MPe/JHa3HAYeHHbIHN /1A CTa0M/IN3alUM HaNpPsDKeHUsd B MCTOYHHUKAX
NUTaHMA — ITO:

+CT1abuMMTpoH

Ycunuresnb

Tpansucrop

Tupucrop

B 3aBHCHMOCTH OT 4Yero p-n mnepexoj 0bIBaeT OTKPBITHIM M/IU 3aKPbITHIM?
+OT Hanpas/ieHUs 3/1IeKTPUUeCKOr0 TOKa

Hanuuus neperopogku

Ot HanpsokeHUs

Ot conpoTuB/eHys

Ha3nauenue TupucTOpa:

Ycunuresnb

Beinpsamuresns

+Kirou

Crabunusarop

Tabsuna 8 — Kpurepun oneHKH chopMHUPOBAHHOCTH KOMIIETEHI[HI

KpuTtepuu otieHnBaHusi CHOPMUPOBAHHOCTU

Ko v HauMeHOBaHMe UHWKATOpa
KOMIEeTeHIUM (YaCTH KOMITeTEeHLIUN)

AJOCTH)XXeHHA KOMITeTeHIIUHr
COOTBETCTBYET OLIEHKE «3a4YTE€HO»

(4acTy KOMMeTeHL 1K)

50-100% oT MakCUMaJILHOIO Oaia

NO-1yk-» @opmyavMpyeT B paMKax
MOCTaB/I€HHOM L1eJId MPOeKTa
COBOKYITHOCTb B3aUMOCBSI3aHHBIX 3a/jay,
00ecITeurBaroIUX ee JOCTHKEHHE.,
OmpepesnisieT 0XUziaeMble pe3y/bTaThbl
peleHus BblesieHHbIX 3ajau. U1-2yk.»
[TpoekTHpyeT pelleHNe KOHKPETHOU
3aJlauM MPOEKTa, BbIOMpasi OMTUMa/TbHbIH
croco0 ee pelieHUs, UCXO/S U3
JeACTBYIOIIUX MPAaBOBbIX HOPM U
VMIMEIOLUXCS PECYPCOB M OTPaHUUEHUH.
N1-3yk-> Pemmaer KOHKpeTHbIe 3a/ja4un
TpOeKTa 3asiBJIeHHOr'0 KauecTBa U 3a
YCTaHOBJIEHHOE BpPeMsi

CTyieHT NMPUHKMaeT aKTUBHOE yUacTHe B XOfie
TIpOBe/IeHusT 7abopaTOpHO PabOThI, 3HAET OCHOBHBIE
3aKOHbI 3/IEKTPOTEXHUKH, 3HAeT 000py10BaHKe U
3/IeKTPOM3MepUTe/IbHbIE TIPHOOPBI, METOAUKY
MCCJIe/I0BaHMsI TIO/TYTIPOBOJHUKOBBIX BBITPSIMUTE/IEH
MepeMeHHOro ToKa; (OpMy/IHUpyeT B paMKax
TIOCTaB/IEHHOM 11€/T COBOKYITHOCTh B3aUMOCBS13aHHBIX
3a71a4, 00eCreunBaroOIINX ee JOCTHKEeHHUe, OTIpe/ielIsst
0’KH/IaeéMble Pe3y/IbTaThl UX PeIleHHs], IPOEKTUDPYET
pellieHre KOHKPeTHOU 3ajiauu, BbIOMpast
OTITUMAJIbHBIN CIIOCO0 ee pereHus], UCXO/Is 13
HMEIOIMXCSI PECYPCOB U OTPaHHUEHHH, a TaKxKe
pelliaeT KOHKPETHBIE 33/jauM 3asiB/IEHHOT'0 KauecTBa u
3a YCTaHOBJIEHHOE BPeMsi
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3 OIIPEJAEJIEHUE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

dopma NpoMeKyTOYHOM aTTeCcTaly 10 JUCLIUIIMHE 3ayem.

OLEHOYHBIE MATEPUAJIBI U CPEACTBA [JIA ITPOBEPKU
CP®OPMMPOBAHHOCTU KOMITETEHLIMI

YK-2. Cnoco0eH omnpejensiTb KpPyr 3ajja4 B pPaMKax IMOCTABJIEHHOW IeJId U BbIOMpATh
ONTHMAa/IbHbIE CIOCO0bI MX pelleHUsA, UCXOAA M3 JAelCTBYHIIUX MPAaBOBBIX HOPM, MMEHLIHXCS
PecypcoB U OTpaHUYEeHHH.

3a/jaHus 3aKPBITOro TUIIA

Bbibepume npasus/ibHbIll 6apUAHM omeema

1. ITpu yBe/1MueHMH YAaCTOThI TOKA B iBa pa3a Mepuoj NepeMeHHOr0 ToKa:
YMenbmTco B 4 pasa

YBenuuutcs B 2 pasza

+YMeHbLINUTCS B 2 pas3a

He nsmenurcs

BaﬂaHl/lﬂ OTKPbLITOr0 THUIIA

/Jatime pazeepHymblii omeem HA 80NPoc

2. YTo moHMMAaeTCcs MOoJ y3/10M 3/IeKTPUUeCcKOou 1enu?
IIpasuabHbIli omeem: y3em 31eKTPUUYeCKO IIel - 3TO MeCTO COeIMHEeHHs IBYX U Oosiee BeTBeH.

3. CoOpaHa nenb W3 HMCTOYHHMKA TOKAa, aMmepMerpa H Jammnbl. Uto 0Oyjger ¢ moKasaHueMm
aMIepMeTpa, eC/iM B [{elb BK/IYHUTH M0C/I1eJ0BaTe/IbHO ele TaKYI0 JKe JJaMITy?
IIpasuabHbIli omeem: TIOKa3aHe aMIiepMeTpa yMeHBILIUTCSI, TaK KaK COTIPOTHBJIEHHE TIeTH BO3pacTeT.

4. B nenu U3 UCTOYHMKA TOKA, amIepMeTpa M JjlamMnbl Napa/jie/ibHO JlaMie MOAK/IIUYAKT ele
OJHY, 00/1afAI0IIYI0 TaKUM JKeé CONpoTHB/IeHHeM. V3MeHHTCS /M TPH 3TOM IOKa3aHUe
ammnepmerpa?

ITpasunbHbIli omeem: yBeTMUUTCS B /IBa Pa3a, TakK Kak COMPOTUBJ/IEHHE YMEHBIIIUTCS B /IBa pasa.

JonoaxHume

5. TenoBoM pacuenuTe/lb B aBTOMAaTHUYeCKHUX BBIK/IKUATENIAX CAYXUT [/ OTK/II0YeHHUs
3/1IeKTPUYECKOH Lienu NpH .
IIpasunbHblli omeem: yBelMUeHUH TOKa CBePX HOMHUHAJ/ILHOTO.

OxoHuaTenbHble pe3yibTaThl 00yueHUs (HOpPMHUPOBaHUS KOMITETEHLUN) OIpe/esistoTCs
TIOCPeZICTBOM TiepeBoza 0anioB, HAOpaHHBIX CTY/IEHTOM B IPOL{eCCe OCBOEHUS JUCLIMTUIMHBI, B OL[eHKU:
6a30Bblii  ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMM CUMTAeTCs JOCTUTHYTBhIM, €C/U pe3y/bTaT
o0yueHUsI COOTBETCTBYeT OlleHKe «3auTeHo» (50-100 peTHHTOBBIX OaioB).
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4 IIOPSAIOK ITPOBE/TEHVS IIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAIIUN

dopMa NMPpOMeKyTOUHOM aTTeCcTal[iu Mo AUCLIUIUIMHE 3ayem.

@oH/| OLIEHOYHBIX CPeACTB /i1 T[pOBeJleHHsI TIOBTOPHOM TIPOMEXYTOUHOM —aTTecTaluu
dbopMHUpyeTcsi U3 UKC/ia OLIEHOUHBIX CPe/ICTB 10 TeMaM, KOTOPbie He OCBOEHbI CTYZIeHTOM.

IlpumeuaHue:

IoroHUTEIbHBIE KOHTPOJIBbHBIE WCTIBITAHHS TIPOBOJATCS /JISI CTY/I€HTOB, HaOpaBImx MeHee 50
0aoB (B cooTBeTCTBUMU C «[l0/I0)KEHEM O MOJYJIbHO-PeATUHIOBOM CUCTEME).

Tabmuna 9 — Kpurepun oneHKH chopMHUPOBAHHOCTH KOMIETEHI[HI

Kputepuu olieHMBaHus1 CHOPMUPOBAHHOCTH
KOMITETeHIMH (YaCTH KOMITeTEHI1HN)
COOTBETCTBYET OL[EHKE «3aUTeHO»
50-100% oT MaKCHMaJILHOI'O Oasiia

Kog v HaiMeHOBaHUe UHAMKATOpa
JOCTH>KEeHUST KOMITeTeHLIU
(4acTy KOMMeTeHL 1K)

CTy/leHT Ha [JOCTaTOYHOM YPOBHE MOXKET OIpeZeIsiTh
rapameTphl 1eKTPUIeCKON IIeIy MOCTOSTHHOTO TOKa,
oAHO(}a3HOTo NepeMeHHOT0 TOKa; COeIMHSTh
Tpex(a3sHbie LIeMr HeCKOILKUMH CITIoco0aMu; N3MepsiTh
3/IeKTPUUeCKYI0 SHEePrHIO; OTpe/ieisiTh TTapaMeTphbI
TpaHc(opMaToOpOB; BLIOMPATh NPeI0OXPaHUTEeNN 1
aBTOMaTHUeCKHe BLIK/IFOUaTelH, a Tak)Ke CeueHure
MTUTAIOIINX TTPOBOZIOB; MPOBOJUTDL KCIIEPUMEHTa/IbHbIE
MCCIeI0BaHMs B 00/1aCTH 3/I€KTPOTEXHUKH U
3/IEKTPOHUKY; MTyOIMYHO TIPe/ICTaB/IsieT Pe3y/TbTaThl
pellieHys] KOHKPeTHOM 3aJjauu TIPoeKTa, (hOpMy/IMpyeT B
paMKax MoCTaBlIeHHOM 11el COBOKYITHOCTh
B3aMIMOCBSI3aHHBIX 3a/1au, 0becrieurBaroIux ee
JOCTVDKeHHe, OTIpeJiesisisi O’KH/iaeMble Pe3y/bTaThl UX
pelleHus], MPOEKTHUPYET pellieHre KOHKPeTHOH 3a7iau,
BBIOMpasi ONTUMA/IBHBIN CII0CO0 ee peleHus], UCXO/s 13
MMEFOIL[IXCSI PeCYPCOB 1 OTPaHUUEHHH, a TaK)Ke perliaeT
KOHKPETHBIEe 33/1auy 3asiB/IEHHOTO KayeCTBa U 3a
yCTaHOBJIEHHOE BpeMsI

NO-1yk-» @opmyavMpyeT B paMKax
MOCTaB/IEHHOM L1eJId MPOeKTa
COBOKYITHOCTb B3aUMOCBSI3aHHBIX 3a/jay,
00ecITeurBaroIUX ee JOCTHKEHHE.,
OrnpepesnisieT 0XXUziaeMble pe3y/bTaThbl
peleHus BbliesieHHbIX 3ajau. U1-2yk.»
[TpoekTHpyeT pelleHNe KOHKPETHOU
3aJlauu MPOEKTa, BbIOMpasi OMTUMa/TbHbIM
crnioco0 ee peltieHUs, UCXO/S U3
JeACTBYIOIIUX MPAaBOBbIX HOPM U
VMMEIOLUXCS PECYPCOB M OTPaHUUEHUH.
N1-3yk-> Pemaer KOHKpeTHbIe 3a/ja4un
TIpOeKTa 3asiBJIeHHOr'0 KauecTBa U 3a
ycraHoB/ieHHOe Bpems. N/1-4yk-2
[Ty6nuyHO mpeficTaBIsieT pe3yabTaThl
pellleHUs: KOHKPeTHOM 3a/jauM poeKTa
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