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@oH/; OLIEHOYHBIX CpeACTB, IMpeJHa3HaueH /s KOHTPOJS 3HaHWM, YMEHUM M YPOBHS
NpUOOpPeTeHHBIX KOMIIETeHIUH, O0O0YyYarolUxCs 10 TOATOTOBKe KBaIM(PUIIMPOBAHHBIX paboumXx,
cy»arux, npodeccust 23.01.17 MacTep Mo peMOHTY U 00C/Ty)KMBaHUIO aBTOMOOH/IEH TI0 JUCLUIIIMHE
«DJIeKTPOTeXHUKa».

PaBpa6OTT-II/IK2 On bra CepreeBHa MNopanvcaHo undpoBoI NOANNCHIO:
Onbra CepreeBHa EBceeBa
Egrceera O.C. EBceeBa [ata: 2025.11.10 14:12:16 +03'00'

YTBepKJeH Ha 3acefaHuMd KadeApbl WH(OPMALMOHHBIX TEXHOJOTMA B 5/IEKTPOIHEPreTHKe U
aBTOMaTHKH, MpoToKoa Ne3 ot 10 Hosi6pst 2025 roza.
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rpejicejiaTe/lb MeTOAUUECKOW KOMUCCUY MH)KEeHEePHO-TeXHOJIOTMuecKoro ¢aky/bTeTa,
ripotokos Ne 9 ot 09 mekabpsi 2025 roga.
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noanucbto: Muxann
A”el‘(caH'E"pOBVILI Anekcangposuy Tpodrmos
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Pe3ybTaThl 0CBOEHHS YU€OHOM JUCHUILUIUHBI: «JIeKTPOTEXHUKa»
T10 MO/rOTOBKe KBa/TM(HUIIMPOBAHHBIX pab0OUMX, CTy>KaIlluX
npodeccus 23.01.17 MacTep 1o peMOHTY ¥ 00CTy>KMBaHUIO aBTOMOOU ek

Kopapi
KOMIIeTeH
114071
o ®I'oC

KoMmnerenuu

PesyibTaTr 0cBOeHUA

OO01Me KOMIeTeHIHH

OK1

Bribupath crioco0Obl pertieHust
3ajau podeccruoHanbHON
JiesiTeTbHOCTU, TIPUMEHUTETbHO K
pa3/InYHbIM KOHTEKCTaM

3HaTh Criocobbl pellieHus 3a7au
npoecCOHaNbHOM J1eATeNbHOCTH,
TIPUMEHUTETbHO K Pa3/IMUHbIM KOHTEKCTaM.
YMeTb BbIOUpaTh CriocoObI pellieHus 3a/jau
npoecCOHaNbHOM J1eATeNbHOCTH,
MIPUMEHUTEIbHO K Pa3/IMUHbIM KOHTEKCTaM

OK 2

HWcronb30BaTh COBpeMeHHbIe
Cpe/cTBa TOWCKa, aHau3a u
WHTepIipeTauy uHopmalu u
MH(MOpPMaLIMOHHbIE TeXHOOTUU IS
BBITIOJTHEHUS 3a7jau
rpogecCMOHa/IbHOM [1esiTeTbHOCTH

3HaTh MeTObI U CTIOCOObI TIOMCKA, aHaIu3a U
WHTepIpeTaryu HHPOPMali1, HeoOX0AUMOM Jis
BBITIO/THEHUS 33/lau MTPO(eCcCUoHaTbHON
JIesiTe/IbHOCTH.

YMeTb 0CyIIeCcTB/IATh TTIOUCK, aHATU3 U
VHTepIpeTaruio nHhopMaLuu, HeoOX0JUMOKH
JI71s1 BBITIOJTHEHUS 3aZiau MpodeCcCUOHaTbHOU
JIesiTeIbHOCTH

IIpodeccronabHbIe KOMIIETeHIUN

IIK 2.1.

BEIno/HATE MOHTa>XHbIe,
AE€MOHTa’>KHbIe, PEr'yJIMPOBOYHBIE U
AUarHoCTu4yeCckKue pa6OTbI
MeXaHN4YeCKMX KOMIIOHEHTOB
dBTOTPAaHCITIOPTHBIX CPeACTB

3Harth [IprieMbl BBITIO/THEHUSI MOHTa)KHBIX,
JIEMOHTA)KHBIX, PETY/TUPOBOYHBIX U
JIMAarHOCTHYECKUX paboT MeXxaHUUYeCKUX
KOMIIOHEHTOB aBTOTPAaHCIIOPTHBIX CPE/ICTB
YMeThb BBITIOSTHATE MOHTa)KHBIE, IEMOHTA)XXHBIE,
PEryJIMpOBOYHbIE U IMArHOCTUUECKHE PabOThI
MeXaHUUeCKHUX KOMITOHEHTOB aBTOTPAHCIIOPTHBIX
CpeJCTB

IIK 2.3

BBINOMHATE yCTaHOBKY
JOTIO/THHATE/TbHOT0 000py0BaHuUs
Ha aBTOTPaHCIIOPTHbIE CPe/CTBA

3HaThb [IprieMbl BbINTO/IHEHUS] YCTaHOBKYU
JOTIO/THHATE/IbHOT0 000py/j0BaHMs Ha
aBTOTPaHCIIOPTHBIE Cpe/iCTBa
YMetb BbINO/HATE YCTAaHOBKY
JOTIO/THHATE/IbHOT0 000pyj0BaHKs Ha
aBTOTPaHCIIOPTHBIE Cpe/iCTBa

TpeOoBaHus K pe3y/IbTaTaM O0CBOEHHUS AUCIUTLIMHBI:

ymemb:

Y1 — 10/1b30BaThCS 3/IEKTPOU3MEPUTETHHBIMU TIPUOOpaMHu;
Y — IPOU3BOAUTE MPOBEPKY 37EKTPUUYECKUX 3JIEMEHTOB aBTOMOOWIISE;
Y3 — Ipou3BOUTH MO00P 3/IEMEHTOB 3/1IeKTPUUYECKUX Lierell U CXeM.

3HAmMb:

31— MeTObI paCueTa U U3MepeHHsA OCHOBHbLIX ITdDAMETPOB 3JIEKTPUUECKUX, MalHUTHBIX ueHEﬁ;
32— MEeTObI 2JIEKTPUUYECKUX HSMEPEHHﬁ;

33 — YCTPOWCTBO Y NIPUHLIUI AeUCTBUS /IEKTPUUECKUX MalllUH.




ITacnopTt
(oHAa OLIEHOUHBIX CPEACTB

T10 MOJrOTOBKe KBa/TM(MHUIIMPOBAHHBIX pab0OUMX, CTy>KaIlluX
npodeccus 23.01.17 MacTep 1o peMOHTY U 00CTy>KMBaHUIO aBTOMOOH ek

[ducuunvza: «OneKTpoTeXHUKa»

HaumeHoBanue
OLIeHOUHBIX CPeJICTB
KoHTtponupyemsbie KoHTtponupyemsbie
Ne Jpyrue oLjeHOYHbIe
IWJaKTUUeCKue KOMIIeTeHI U1 TecTsl,
n/n CpeJCTBa
eIUHULbI (w11 uX yacTu) KOJI-BO
. KOJI-BO
3a/laHUM BU/I .
3a/laHUM
Ornpoc 15
Pa3pen 1 OK-1; OK-2 3amura
1 JJleKTpUUYeCcKHue Lernu [K-2.1 59 nabopaTopHBIX 42
MOCTOSAHHOI'0 TOKA IK-2.3 pabort (3JIP)
Y1, ¥3; 315 32 KonTponbHas
48
paboTta
Pazaen 2 OK-1; 2
MK -2.1
JJleKTpHUYeCcKHe Lernu Orpoc 19
2 ojHO(a3HOr0 TK 2.3 47 (3JIP) 41
A Y1; Y3, 315 32
nepeMeHHOr0 ToKa
OK-1; OK-2
Pasgen 3 MK 2.1 Ornpoc 19
3 Tpexda3ubie nenu TK-2.3 27 (3JIP) 13
P 1 Yi1; Y3, 31; 32
OK-1; OK-2
Pazgen 4 IK-2.1
4 Mar=uuTHble 1eMnu. [IK-2.3 33 (()3r1 ]IPS)C 372
Tpancdopmaropsl. Y1; 32; 33
OK-1; OK-2
Pa3pgen 5 IIK-2.1
5 JJ/leKTpUYecKue [1K-2.3 44 (371P) 20
MalIuHbI Y2, ¥3; 315 33
OK-1; OK-2
C-)Jleiiu::tj:egxne MK —2.1
6 P TK-2.3 21 (371P) 9
NpHuOOPHI U U3MEPEHHUA.
yl; yZ; 32
J/eKTp06e30nacHoOCTb.
Bcero: 231 265




METO,E[I/IKH nmpoBeaeHUusA KOHTPOJIA 110 IPpOBepKe 0a30BBIX 3HAHMI
mo JUCIUMII/INHE «SJIEKTPOTEXHI/IKH»

Pa3pen 1 «J/1eKTpUYecKHe ey MOCTOSTHHOI0 TOKa»
KoHTpompyembie KOMIeTeHLIMY (3HaHUs, YMeHHs):
OK-1; OK-2; I1K-2.1; TIK-2.3; ¥Y1; ¥Y3. 31; 32

Bonpocs! /11 NMCbMEHHOr0 OIpoca:

1. OnpepenuTte MOHATUS 3/IeKTpUYeCKas Lielb, 3/€KTPUUECKHWM TOK, HarpsbKeHue, eIWHULIbI
V3MepeHus1, HarpaB/IeHMUs.

2. TlaccuBHBIE ABYXMOJIOCHUKY, HArpaB/ieHUs TOKOB M HampshKeHWM. Pe3UCTHBHBIN 3/€eMeHT,
BAX, conpoTuBieHHe M TPOBOJUMOCTb, MOLJHOCTb. VIHAYKTHMBHBII U €MKOCTHBIA 3/IEMEHTBI, UX
XapaKTepUCTUKM, HAKOTIJIEHHAs! SHEepTrHs.

3. AKTHBHbIe [BYXIIOJIOCHUKHA, BAX peasnbHOr0 HCTOYHMKA 53Hepruu, UCToYHUK OIC u
VICTOYHUK TOKa, CXeMbI 3aMelL[eHus] pealbHOr0 NCTOUYHUKA SHEPruHu.

4. JneKTpUUecKasl CxemMa 1 ee TOIOJIOTUUeCKre 37IeMeHThI: y3e/l, YCTPaHUMBbIH y3eJl, BeTBb, MyTh,
KOHTYP.

5. 3akoH Oma a1t BeTBU € 3/IC (KOMITOHEHTHBIE YpaBHEeHUs1). BbIOOD yC/IOBHBIX MOJIOKUTETBEHBIX
HaripaB/ieHUW TOKOB Y HarpsbDkKeHWl BeTBeu.

6. CchopmyupyiiTe niepBbIi 3akoH Kupxroda. 3anuiiure B OyKBeHHOM BH/Ie, CKOJIBKO YpaBHEHUMH
C/leflyeT COCTaBJIATh 110 NepBOMY 3aKoHY Kupxroda.

7. Cchopmynupyiite BTopoi 3akoH Kupxroda. 3anuiiuTe B OyKBeHHOM BH/Ie, CKOJIBKO YPaBHEHUM
C/lefyeT COCTaB/IsITb MO BTOpoMy 3akoHy Kupxroda. [ns BToporo 3akoHa Kupxroda paiite naBe
(hOpMy/TMPOBKH.

8. BbiOOp He3aBUCHUMBIX KOHTYDPOB, [/ii KOTOPBIX CJe/lyeT COCTaBJISAITb YPaBHEHUs 110 BTOPOMY
3akoHy Kupxroda. [ToueMy HY B OIMH 13 3TUX KOHTYPOB He [JOJDKEH BXOAUTb NCTOUHUK TOKa?

9. DTamnbl pacueTa Lierneil MeTo/I0M 3aKOHOB Kupxroda.

10. OxapakrepusyiiTe OCHOBHbIE 3Tarbl MeToza KOHTYpHbIX TOKOB MKT. Uucio ypaBHeHM IO
MKT.

11. OxapakTepu3yiiTe OCHOBHbIE 3Tarbl MeTO/la y3/I0BbIX MoTeHMasoB MYTI. Uucio ypaBHeHui 110
MVYIL

12. CpopmynvpyiTe NPUHLMIT U METOZ, Ha/IOJKeHUSI.

13 . ChopmyupyiiTe U JOKa)KHUTe TeOpeMy KOMITeHCaLUHU.

14. BxopHble ¥ B3auMHble ITPOBOAUMOCTH, UX OTpe/ie/leH’e aHaTUTUUeCKM 1 OTbITHBIM ITyTeM?

15. Metop aByx y3710B 1 MYII.

W3 TecToBBIX 3a7aHnii (hOPpMUPYeTCsl 5 BAPUAHTOB 3a/laHMK 110 3 BOIIPOCA B KayKJOM.

KpuTepuu o1jeHKH:

5 0a/UTI0OB - BBICTABJSETCA CTYZEHTY, KOTOPBIM MPaBW/ILHO BBIMOJHU/I BCE IIOCTaBJIEHHbIE
BOTMPOCHI, JIOTUUECKHA W CTPOMHO M3/1araeT yueOHbIM MaTepuasl, yMeeT POU3BOJUTb MOZ00p 371EMEHTOB
3/IEKTPUUECKUX 1[eTiel, 3HaeT MeTO/bl pacueTa M W3MepeHHs] OCHOBHBLIX TapaMeTPOB 3/IeKTPUUECKHX
Liene.

4 0Ga/uia - BBICTABJSETCS CTY/EHTY, KOTOPBIM IO CYI[eCTBY OTBeYaeT Ha I1OCTaBJIEHHbIE
BOIIPOChI, C HeOOJBIIUMH TOTPEIIHOCTAMA TIPUBOAUT (POPMYJMPOBKU ONpeJesieHri, B OTBeTe
JIOTTyCKaeT HeboJIbIIMe TTPo0eibl, He UCKAXKAIOI[He er0 COZiep>KaHusl.

3 Oa/1a - BBICTAB/SIETCS CTY/E€HTY, KOTOPbI He COBCEM TBEp/JO BJafieeT MaTepHa/ioM, TpH
OTBeTax JOIyCKaeT MaJiOCyIleCTBeHHbIe TIOrPeITHOCTH, UCKa)KeHUsl JIOTHUeCKOU Toc/ie[joBaTe/TbHOCTH,
HETOUHYIO apr'yMeHTal[|I0 TeOPeTUUeCKUX TI0JI0KeHUM.

2 Oa/uta - BBICTAB/IAETCI CTY/EHTY, KOTOPbIM c1ab0 BjaZieeT MaTepHalioM, TIPU OTBeTax
JIOTTyCKaeT CYI[eCTBeHHbIe MOTrPEeIIHOCTA apryMeHTaLMU TeOpeTHUYeCKUX T0JI0’KeHHUH.

1 6amn - BBICTAB/SETCS CTYZEHTY, KOTOPBIM HUMeeT 00lljee IpejcTaB/ieHHe O MaTepuase, Tpu
OTBeTax /IOMyCKaeT HeTOUHYI0 apryMeHTAl[{I0 TeOPeTUUeCKUX TI0/I0’KeHUH.



KoHnTtposibHas padora Nel

3agaun
BapuanTt Nel.
. . . Tok Bo BTOpOM BetBU 9 A npu E1=72 B, r.=4
! 2 3 Owm. OnpegenuTh TOK NepBod BeTBH, ecin 3[1C
E1 mepeHecTH BO BTOPYIO BeTBb, YMEHBIIIUB €€ B
E, 3 pa3sa, E»=E1/3.
BapuanT Ne2.
I E, le T E,
@ Z @ Onpegenuts HarnpspkeHue Ua,, e [3=8 A,
S =3 A, 1=10 Owm, =15 Owm, E1=36 B, E>=6 B.
I] 12
Bapuant Ne3.
— |
R Hano: E1=72 B, R1=30 Om, Ro=4 Owm, R3=12
: Rz R3 OM.
Onpegenutsb TOKM 11, I, 3.
E, %2 %3
Bapuant Ne4.
R
Ry R, 3 Tok B nepBoi BetBU [1=6 a npu E>=48 B, R1=3
E OM, R»=4 Owm. OrnipesenuTb TOK BTOPOW BeTBU,
2 eci O/1C E» mepeHecTH B 1epBYIO BeTBb.
BapuanTt Ne 5. Hano: E1=72 B, E»=48 B, r1i=3 Owm, =4 Owm,
r3=12 Om.
1 ) 1 Haiitu I, I, I3 MeTogoM ABYX y3/10B.
E, E,
?I] TIQ ¢I3
Bapuant Ne6.
R3 I E2 R2
@ Omnpefenuthb TOK I> ¥ MOTeHLMaN TOUKU M, ec/iv
(e v 4 < I1=2 A, I5=10 A, R»=5 Om, E>=15 B, R3=10 Om.
7y L
BapuanTt Ne7.
E,
R, Omnpefenuts, rnpu KaKOM 3HaYeHUU
[]RH cornpotuBieHMss Ru B HeM  BbljenseTcs
R, MaKCHMaJ/ibHasi MOLL{HOCTb
E;
Bapuant Ne8.

Ot BI/I6paL[I/II/I HapyLIW/ICAd KOHTAKT CTOBATTHOM JIAMIIOYKUA C MaTPOHOM. KakoBa HaubOo/bIIas
MOIIIHOCTB, KOTOpdasd MOXeT padCXOA0BATbCA Ha HAPEB I1daTPOHA4, €C/IKM COIPOTUBJ/IEHHE JIaMITOUYKKU
CUUTaTh HEU3MEHHBLIM?



Bapuant Ne 9.

E, Sq— L
I

o1 n [44

Bapuant Nel0.
N3mepeHbl 3HaueHUsT HATIPSDKEHUsT U TOKA Ha BbIXO/le aKTUBHOTO ABYXITOFOCHUKA /i1 ABYX PEXXUMOB:
U1=30 B, I,=3 A; U=20 B, I»=5 A. OnipefiesiuTh rapaMeTpbl 3KBUBa/IEHTHOI'O FreHepaTropa

BapuanTt Nell.

Bapuant Nel4.
R

1 3
i'Rz “R4 ”R5

BapnaHT Ne15.

TE B

BapnaHT Nel6.

IC

[TaccuBHas 3/1IeKTpUYeckKas Lielb
MOLHOMTB0100 Bt MUTaeTCsa AByMS
rncrounvkamu J3/1C E1=50 B, E>=20 B u oguum
WCTOYHUKOM TOKa J=2 A. Orpepennrsb
HarpsbkeHre U Ha MCTOYHMKe TOKa, eciu [1=3
A, L=1A.

Haiitu mokaszanue BosibTMeTpa, eciu U=90 B;
R1=10 Om, R>=20 Om

Hano: E=40 B, R1=30 Om, R»=20 Owm.
Onpegenuts: I, I, I3, HarnpsbkeHue Ha
riapajuieJlbHOM yJacTKe

Hano: E=30 B, R:i=15 Om, Ro= R3=30 Owm.
Onpepenuts 11, I, I3 u HampsokeHue Ha
rapasiieJlbHOM y4yacTKe

Hano: R1=3 Om, R>=6 Om, R3=4 Om, R4=4 Owm,
Rs=6 Om, U=30 B.
Haiitu: 1y, Ip, I3, 14, Is.

Hano: Ri=4 Om, Ro=4 Om, R3=6 Om, R4=4 Owm,
R5=6 Om, [,=2 A.
Haiitu: 1y, I3, 14, Is, U

Hano: R1=2 Om, Ro=5 Om, R3=6 Om, R4=2 Om,
R5=8 Om, U=40 B.
Onpegenuts: 11, Iy, I3, 14, Is,



BapuanT Nel7.

Hano: R1=2 Om, R>=4 Om, R3=6 OmMm, Rs=2 Owm,
Rs5=8 Owm, 14=4 A.
Haiitu: Iy, I, I3, Is, U.

Hano: R1=10 Om, R»=20 Om, R3=10 Om, R4=10
Owm, R5=20 Om, U=80 B.
Haiitu: 1y, Ip, I3, 14, Is.

Hano: R1=10 Om, R»=20 Om, R3=10 Om, R4=20
Owm, R5=30 Om, I3=5 A..
Haiitu: 1y, Ip, 14, Is, U.

Bapuant Ne20.

R, R,

Hano: R1=10 Om, R»=10 Om, R3=20 Om, R4=20
Owm, R5=30 Om, I,=5 A.

Haiitu: Iy, I3, 14, Is, 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.

BapuanT Ne22.

R, R

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Owm,
Rs=30 Om, I,=5 A.

Haiitu: Iy, I3, 14, Is, U.

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Owm,
Rs=30 Om, I5=3 A..
Haiitu: 1y, I3, 14, Ip, U.

Hano: Ri=12 Om, R»=10 Om, R3=8 Om, R4=12
Owm, R5=18 Om, U=120 B.
Haiitu: 1y, I3, 14, Ip, Is.




Bapuant Ne25.

Hano: Ri=8 OmMm, Ro=12 Om, R3=10 Om, R4=10
Owm, R5=20 Om, I4=1 A.
Haiitu: 1y, Is, U, I, Is.

Bapuant Ne26.
3aKUMbl aKTUBHOTO [BYXIIOJIOCHMKA 3aMKHYThl Ha corpoTuBieHue R. [Ipy [AByX pasmduHbIX
3HaueHUSIX 3TOT0 COMPOTUB/IEHUS U3MEePeHbl COOTBETCTBYIOLME 3HaueHns Toka: R1=3 Owm, [;=6 A; R»=8
Owm, 1,=3,5 A. Onpenenutb napaMeTpbl 5SKBUBaJIEHTHOI' O TeHepaTopa.

KontposibHasi padora Ne 2
CocraBuTh cucTeMy ypaBHeHuH no 3akoHaM Kupxroga ansa npejiaraeMos cxeMbl.

Bapuant Nel BapuaHTNe2
R»

. L Y

; Rl RS R4 l..............f—u
J
() ]:l B4 GD Rl R3 R4
Es
Ey
Bapuant Ne3 BapuaHnt Ne4
e [k o e i
O 1T 49D 4 5P

E[ E‘ﬂ E] EE E3

Bapuant Neb BapuaHnt Ne6

'3
RE E2 E4
I E 4

R, R, Ry 2 H

J
E, 2 !
Bapuant Ne7 Bapuant Ne8
J
I3
I




Bapuant Ne9

Foe e [

Bapuant Ne10

Bapuant Nel3
Ry
— D
N\
R} Rg R4 5 R3 R4
J
R
(9 U E4 1 H E,
Eq Es
Bapuant Nel5 Bapuant Ne16
=2 Y
R;
U HRQ Ry () 7 Ry R;
) !
Es E, E,
BapIEaHT Nel17 Bapuant Ne18
3oor
) 3 E; Iy
NS =
N
T E f4 r
z t r 4
] @
J
E h i) E J
Bapuant Ne20
Ey
IS e~y
*H Ry Ry
E, E;
Bapuant Ne21 BapuaHt Ne22

Ry

10



KpuTepuu o1jeHKu:

5 0a/I0B - BBICTABJISIETCS CTY/IEHTY, KOTOPBIH MPAaBU/ILHO PEIIWI 3aayvy.

4 6ania - BBICTaBJISIETCS CTY/IEHTY, KOTOPBIN: PeluI 3aiauy ¢ 1 ommoOKow.

3 Gas1a - BBICTAB/ISIETCS CTY/IEHTY, KOTOPBIH: PeLInI 3a/jauy ¢ 2 OmrOKaMHu.

2 Gas1a - BBICTAB/ISIETCS CTY/IeHTY, KOTOPBIH: PeLn 3a/jauy ¢ 3 omrOKaMu.

1 6asn - BbICTaB/ISIETCS CTY/IeHTY, KOTOPBI MeeT 00lijee TIpe/iCTaB/IeHre O MaTepualle.

JIaGopaTopHasi pabora
Tema: O3HaKOMJIEHHE C 000PY/A0OBAHHEM U 3/IEKTPOHU3MEPUTETHHBIMHU
npudopamvu j1abopaTopHoro creHaa. Coopka cxem.
(BpeMms rpoBe/ieHus1 3aHATHS — 3 yaca)

Llenb pabombl: onyyeHWe TTPAKTUUECKUX HABBIKOB 0 UTEHHWIO M COCTABJIEHUIO 3/IEKTPUUECKUX
cxeMm, CcOOpKe 9JIeKTpUUeCKHMX Lerledd Ha J/1abopaTOpHOM CTeHJZie, YMEHHWIO TI0/b30BaThCs
3/IeKTPOU3MEPUTETEHBIMU TTPUbOpaMHu.

ITopsi0ok 8binonHeHUs1 pabombl
1. O3HakOMUTBbCS €O BceMu mpubopaMu J1abOpaTOpHOTO  CTeHJa. 3arucaTh  TeXHUYeCKHe
XapaKTePUCTUKM HECKOJbKMX TpUOOPOB (M0 yKa3aHWIO IIperofaBaTesisi) W ONpeAe/uTh HX LEHY
JleNleHusl.
2. O3HaKOMUTHCS C anrnapaTypor CTeH/a.
3. VI3MepuTh HanpspkeHYst BCeX UCTOYHMKOB MUTAHKMSA MPY MIOMOLLM BO/IbTMETPa.
4. CocTaBUTh CXeMy C TIIOC/Ie[jOBaTe/lbHbIM COeJVHEeHWeM HeCKO/IbKUX pe3snucTopoB. B cxeme
MpelyCMOTPeTh TIPUOOPHI [jisi M3MepeHUs] CH/Ibl TOKa, HaIpsKeHHs M MOIHOCTU. [locie TpoBepKu
NIPaBUJILHOCTH COCTaBJIeHHOW CXeMbl TperojaBaresieM cobOpaTh ee Ha J/1abOpaTOPHOM CTeHze W
TPOM3BECTH He0OX0[UMbIe U3MepeHus 371eKTPUUECKHX BE/TMUHH. [Iprmep cxembl MOKa3aH Ha PUCYHKe.

Z1 — 1 PW Z2

— DT
v e e o -

Puc. Bapuanmbl noOkaoueHus
usmepumesbHbIX NpuboOpo8 U Hazpy3Ku
5. IIoBTOpPUTBE TYHKT 4 C Mapasiie/lbHbIM COeJUHEHUEM Pe3UCTOPOB.
6. ITOBTOpPUTH MYHKT 4 CO CMelLllaHHbIM COeJUHEHUEM PE3UCTOPOB.

CoolepacaHue omuema
1. TexHMuecKue faHHbIe TPUOOPOB U 000OPYJOBaHMSI, UCII0/IB3yeMBIX B pabore.
2. TIpyuHLMIIMAIbHBIE 3/IEKTPUYECKHe CXeMbl UCC/IeZI0BaHUH.
3. Pe3y/bTaThl M3MepeHUl 3/IeKTPUUECKUX BeJTUUMH.
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KoHTpo/iIbHBIE BONPOCHI

1. I3 KaKuX 3/71eMeHTOB COCTOMUT 3JIeKTpUuecKasi 1jellb 1 KaKOBO UX Ha3HaueHHe?

2. YTo Ha3bIBalOT y3/I0M U BETBBIO 3/IEKTPUUYECKOM 1[ernn?

3. KakoB nopsiiok COOpPKY 3/1eKTPHUUeCKOi 1[eTn?

4. Kak yC/0BHO M300pa)Kat0T CUCTEMbI 3JIeKTPOU3MEPUTETbHBIX TPUOOPOB?

5. Kakue ycjoBHble 0003Haue€HUS HAHOCAT Ha IIKa/ibl MPUOOpPOB? PaciiudpyiiTe ycC/IOBHbIE
0003HaueHMs Ha IIKasie Mpudopa 1o 3aJaHHUI0 TIPero/jaBaTeis.

6. Hauepture cxemy BK/TFOUeHHs1 aMIiepMeTpa, BO/IbTMETPA, BaTTMETPa.

7. Kak MoCTynuThb, €C/Id CTpe/Ka Npubopa OTKIOHW/IACh BJ/IEBO (BIPABO) OT HYJIEBOW OTMETKH
TIpU OTK/TFOUeHHOM Tipubope?

8. Kak rmocTymnuTh, ec/ii CTpeJsika mprubopa OTK/IOHU/IACh 38 MAaKCUMa/IbHOE Jie/IeHHe IIKasIbI?

9. Kak mocTynuTh, ecjid CTpe/Ka BaTTMeTpa OTK/IOHW/ach BJIEBO OT HY/€BOM OTMETKU TIpU
BKJ/IFOU€HHOM mprbope?

10. Kak onpezienIuTh 1ieHy JeeHus KOMOMHUPOBAHHOTO (MHOTOMpezebHOr0) mpubopa?

11. Kak usmeputs 3/C akkymyssTopa?

12. JIBa OAWHAKOBBLIX COMPOTHB/IEHUS COeAVHEHbI TOC/e0BaTelbHO (TapasienbHo). Yemy
PaBHO pe3y/bTUPYIOLee CONPOTHB/IEHUE?

13. Yro Gyzet, ecnu B uccieyeMoit 1jeiu [TOMeHSUTd MeCTaMH{ aMIiepMeTp U BOJIbTMEeTp?

14. Ha3HaueHWe, yCTPOMCTBO W TIPUHLMI pabOThI JslabopaTopHOro aBTOTpaHchopmaropa
(JIATP).

15. Kakue yCTpOMCTBa MCMOJIb3YHOTCS B 3JIEKTPUUECKUX L[eMsX AJis 3alliUThl OT Teperpy3okK U
KOPOTKHX 3aMbIKaHUI?

16. Kakue nprb0OpBI UCITO/IB3YIOTCS /1 U3MepeHUsT 3/IeKTPUUeCKUX BeTMUKH?

B KOHLIe 3dHATHA T[IpernoadBaTe/ib IMyTeéM YCTHOI'O OIIpOCa IIpOBepsAeT YCBOEHHE 3HaHU
CTyA€HTaMH I10 BOIIpOCaM [Jisd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MOAINHNCBIBAOTCA
rnperiogaBaTesjieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTAB/SIETCSI CTYAEHTY, KOTOPBI NMPUHMMAET aKTUBHOE y4YacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe IOCTaBJIeHHbIe
BOMPOCHI, yMeeT TI0/b30BaThCsl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BiafileeT  MeTO[aMu
3/IeKTPUYECKUX U3MEpPEeHU.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TIPUHMMAaeT aKTHMBHOE ydYacTHe B BBITIOJTHEHWU
paboThI, MPaBUILHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI 10MyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKaKatoIllie ero Co/ieprKaHusl.

3 0amia BBICTAB/ISETCA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUU pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMJseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/a BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBUJIbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

JIaGoparopHasi pabora
Tema: UcciejoBaHue pe)XUMOB PadoThbl aKKyMY/IATOPOB
(Bpems rpoBe/ieHus1 3aHATHS — 3 yaca)

Lleab pabombl: ©3yueHre peXXMMOB pab0OThl aKKyMy/IITOpa KakK UCTOUHHKA TTOCTOSIHHOT'O TOKa.
IMopsidok ebinosnHeHust pabomnbl
1. Usmeputs 3/1C uccieyembix HCTOYHUKOB.
2. CoCTaBUTb CxeMy 3apsiJKi akKyMy/sitopa. B cxeme mpelycMOTpeTb UCTOUYHKK TIOCTOSTHHOTO HarlpspKeHUst
12 B (;1abopatopHbIi aBTOTpaHC(OPMATOP C BLIIPSIMHUTEIEM) M aMIIEPMETP ITOCTOSIHHOTO TOKa Ha 5 A.
3. OnpenenuTh HOMUHAIbHbBIE 3aPsIHbIN U pa3psiJHbIM TOKU UCTOYHUKOB.
4. Cobpatb cxemy UCC/IeJOBaHUM COTJIaCHO PUCYHKY.
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Puc. Cxema nabopamopHoli ycmaHogKu
0/151 onpedesieHUs1 XapaKkmepucmuk akkymyasimopa
B KauecTBe Harpy3kd CHauvaja MOJK/IIOUMTbL K aKKymyssTopy pe3uctop R1 sabopaTtopHoro
CTeH/la, 3aTeM — TIOC/IeloBaTelbHOe coeMHeHHe pe3uncTtopoB R1 u R2, mapasienbHOe coefviHeHVe
pe3uctopoB R1 u R2. CHATh BHEIIIHIOI XapaKTePUCTUKY. JlaHHbIe 3aHECTH B TaOJIHILY.
Tabauya. Pe3ynbmambl onbIMHbIX OQHHbIX
0/151 NOCMpOoeHUsl BHeWHell XapaKkmepucmuku

No W3 onbiTa W3 pacuera
- /;1 E U I IRp RB P P> AP n
B B A B Owm Bt Bt Bt —
1
2
3

5. TTocTpOUTB BHEIIHIO XapaKTepUCTUKY. Ompe/ie/TuTh TOK KOPOTKOTO 3aMbIKaHHsI aKKyMYJISITOPA.
6. Onpesie/MTh  BHYTPEHHee COMPOTHB/IEHWEe, T10Tepu MomHocTH U KIIJI WCTOYHHMKOB TIpU
HOMUWHA/IbHOM Pa3psiIHOM TOKe.
CoolepacaHue omuema
1. TTacriopTHBIE AaHHBIE TPUOOPOB U 000PYI0BAHUS, UCTIO/IB3yEMBIX B paboTe.
2. TIpyHLMIIMAIbHBIE 3/IEKTPUYECKHe CXeMbI 3apsiJKU U UCC/IeJOBaHUST aKKyMYJISITOPa.
3. Tabsnuija ¢ pe3ybTaTaMy U3MePeHU U BEIUMC/IEHUM.
4. BHelTHsISI XapaKTepUCTUKA aKKyMYJISITOpa.

KoHTpo/IbHBIE BOIIPOCHI

1. Kakue cucTeMbl 371€KTPOM3MEPUTEIbHBIX TPUOOPOB MOTYT OBITH MCIIO/Ib30BAaHBI MTPYU U3MEPEHHUsX B
Liers1X ITOCTOSTHHOT'O TOKa?

2. Kak u3meputb 3[IC Ha 3a)KhuMax akKymyJiiTopa?

3. Kak onpeziesiuTh BHyTpeHHee COIPOTUBJIeHMe UCTOUHUKA?

4. Kak paccuutats rotepy 1 KIIJI ncrounvka?

5. Kak orpefenuts HampspKeHWe Ha 3aKUMax [OTpeOuTenss TMpH  Tapajule/ibLHOM —COeAWHEHUH
aKKyMYJIITOPOB?

6. [Ipy KakvX yCJIOBUSIX JIBa aKKyMYJ/ISITOPA, BK/IIOUEHHbIe TapasijiesibHo, OyAyT camopa3psikKaTbCsl TIpy
OTKJIFOUEHHOU Harpyske?

7. Kak ornpezienuTh 3apsiiHbIN TOK aKKyMYJIITOpa IIpYU UX M0C/e[0BaTe/IbHOM COeIMHEeHWH K 3apsJHOMY
yCTPOUCTBY?

8. IlpuBesuTe HauvanbHble U KOHeUHble 3HaueHUsl IUIOTHOCTHA 3JIeKTPO/IMTa OJHOIO 3jleMeHTa
KUCJIOTHOT' O aKKyMyJIITOpa.

9. IlpuBesnuTe IpefenbHOe 3HaueHUe HalpsUKeHUs Ha OJHOM 3JIeMeHTe KUCJIOTHOTO akKyMmyJIsiTopa B
KOHLIe 3apsja.

10. Kak paccunTtaTh BeJIMUMHY [0OABOUYHOT'O COTIPOTHUBIIEHUS TIPU 3apsiZie 12-BOJIBTOBOTO aKKyMYJIATOPa
0T 24-BOJIbTOBOr0?

11. Kak orpe/ieNIuTh MOISIPHOCTD KIIeMM aKKyMYJ/ISTOpPHOU OaTapen?

12. TIpy KakuX 3HaUeHUSIX HalNpsDKeHUH OaTapest He IOy CKAeTCsl K SKCIUTyaTaLn?

13. Kakrie mpaBuia TeXHUKH 0e30MacHOCTH HY)KHO COO/MOaTh TpU paboTe C aKKyMYJ/ISITOPHOM
Garapeeii?

14. OxapakTepu3yiTe peXXUM 3apsJKd aKKyMyJ/ISTOpa Py MOCTOSIHHOM HalpsDKeHUH.

13



15. OxapakTepu3yiTe peXXUM 3apsijKh aKKyMyJISITOpa P MOCTOSIHHOM TOKE.

16. Kakuie 3eKTpor3MepuTe/bHbIe TIPUOOpPBI TIPUMEHSIIOTCS TIPU  TIPOBEPKe  PaboTOCIOCOOHOCTH
aKKyMmyJisitopa’?

17. Kak orpefie/iiTb HOMUHAJIbHBIN pa3psiiHbIA TOK aKKyMYJ/IsiTOpa’?

18. [IpuBeanTe HECKOIBKO MapOK aKKyMYyJ/IITOPOB U JJaliTe UX pacilii(pOBKY.

19. Kak paccuvTaTh COMPOTHUB/IEHUE Harpy3Ky MOTpeOuTess?

20. Kak paccuuTaTh KOJIMYeCTBO TeIia, BbiJie/Isitollieecsi B akKyMYyJIiTOpe Tpy ero pabore?

21. IIpuBeuTe BbipakeHUe 3akOHOB OMa 1 Kupxroda 151 uccieyemMoit CxeMbl.

22. Kakuve MCTOYHUKH 3/1eKTPUUeCKOU SHepruu Bbl 3HaeTe? Kakuve BU/IbI SHEPIUH OHU UCTIOIb3YIOT?
23. Kakue pexkxumbl paboThl HCTOUHUKOB BaM U3BECTHBI?

24. KakoBbI XapaKTepHble 0COOEHHOCTH pe)KMMa X0JIOCTOTO X0a?

25. KakoBbl XapakTepHble 0COOEHHOCTH peXkKrMa KOPOTKOT'O 3aMbIKAHHsT ?

26. UTo Ha3bIBaeTCsl BHEILIHEW XapaKTePUCTUKOW UCTOYHMKA U KaKOBO ee Ha3HaueHue?

B KOHLIe 3aHATHUA TIIpernofddBaTe/ib IIyTeM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHui
CTYyA€HTaMH I10 BOIIPpOCaM [Jisd CAMOITDOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MMOAINHNCBIBAOTCA
rnperiogaBaTesjieM.

KpuTepuu o1jeHKu:

5 0a/UIOB BBICTABJSIETCSI CTYAEHTY, KOTOPBI NMPUHMMAaET aKTUBHOE ydYacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/IBHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe T1OCTaBJIeHHbIe
BOMPOCHI, yMeeT TI0/b30BaThbCsl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BjiajileeT  MeTo[aMU
3/IeKTPUYECKUX U3MEpPEeHU.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTOpbI TPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPY OTBeTe Ha MoCTaB/IeHHbIe BOMIPOCHI 10MyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKaKatoIllhe ero Co/iepKaHusl.

3 0amia BBICTAB/ISETCA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUM pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMIseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/1a BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBUJIbHO O()OPMIISIET OTUET, [PU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

(I)OH/] TeCTOBbIX 3a,ua1mifl AJIA TEKYILEro KOHTPOJid 3HAHHUM 10 TeMe:

(Bbibepume o0uH eapuaHm omeema)
CoOBOKYIHOCTb YCTPOWCTB H 00BEKTOB, 00pa3ylIIMX NyTh AJIA 3/IeKTPUUECKOr0 TOKa,
3/IEKTPOMarHUTHbIE MPOIECChl B KOTOPBIX MOTYT OBITH OMHUCAHBI C TOMOIIBI0 MOHATHI 00
/IeKTPOABIDKYILEH CUJIe, 3IeKTPUYECKOM TOKe U 3/IeKTPUYeCKOM HamnpsDKeHUH Ha3bIBaeTCs:
3JIEKTPUUECKOU LieMbio
+BeTBBIO 3/1IeKTPUUYECKOH 1ieru
y3/710M
rucrouHrkom J/1C
Mecto coefHeHNs BeTBeH 3/IEKTPHUECKOH Lenu — 3TO:
KOHTYP
+y3en
HEe3aBUCUMBIN KOHTYD
BETBb
JIro00¥ 3aMKHYTBIi yTh, 00Pa30BaHHbII BeTBAMH U y3/1aMH Ha3bIBaeTCs:
3JIeKTPUUECKOW BETBbIO
CXeMOM 3aMell|eH s
TIPUHLUIAATIEHOM CXeMoM
+KoHTypom
EauHuIell H3MepeHUs CU/IbI TOKA B 3/IEKTPUUECKOM L{enu sIBJISIeTCS:
Om
BonbT
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Barr

+Amnep

BennuuHOM, NIpe/CTaB/IAIOIIeNd CUITy TOKA, AB/IAETCS:
20 Om

240 Bt

220B

+5A

Ecau npu HeM3MeHHOM HanpsDKeHUM TOK Ha yJacTKe Iefld YyBe/IMUU/IcA B 2 pa3a, To
CONPOTHUBJ/IEHHE yUaCTKa:

YBeJIMYUIIOCH B 2 pasa

He U3MeHW/I0Ch

yBeJIMYUIOCH B 4 pasa

+yMeHBIINJIOCh B 2 pa3a

R
@t o—+F }+——=b
Cocras/ieHHOe 110 3aK0Hy OMa BhIpa)keHHe VISl JAHHOI'0 YYacTKa Lienu 7 umeet
—_—
U
BHUJ:
f=UKR
P=I'R
U
+/=—
R
2
)
P="
R
R
@t o—+F }+——=b
Ecnu npunoxenHoe Hanpsokenre U = 20 B, a cuia Toka B nienu —_—r cocTas/iger 5
—_—
U
A, To cOonpoTHUB/IeHHE HA JAHHOM y4yacTKe MMeeT Be/IMYHHY:
0,25 Om
100 Om
500 Om
+4 Om

Ecu noKa3aHue amnepMerpa pA cocrapiser 2 A, To moKa3aHue BoJIbTMeTpa pV npu 3Tom 0y/er
paBHO:

A
m P R=100M

M
o/
12B
5B
0,2B
+20B

IIpu Heu3MeHHOM CONMPOTHB/IEHNH yUacTKa Liely MPH yBeJIMUeHUH TOKA Ma/ieHue HanpsDKeHUs Ha
JAHHOM y4YacTKe:

He U3MeHUTCS

YMEHbIIUTCS

OyZieT paBHO HYJTIO

+YBenuuurcs

Bropoii 3akoH Kupxroda ¢opmyaupyercs ciefyoiumM odpa3om:

CHJIa TOKA B LMY MPSIMO MPOIOPIIMOHA/bHA TTPUIOYKEHHOMY HarpsDKeHHI0 U 00paTHO
MPOMNOpPLMOHAabHA COTIPOTUB/IEHUIO 3TOM Lienu

apudMeTHUecKass CyMMa HalpspKeHUM BA0/b KOHTypa paBHa HYJIO
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+anrebpanueckasi CyMMa Ta/ieHui HarlpsbkeHU B 3aMKHYTOM KOHTYpe paBHa anrebpanueckoi cymMMe
3/[1C B TOM Ke KOHType

anrebparyeckasi CyMMa TOKOB B BeTBSIX, MI0/ICOe/IMHEHHBIX K Y31y, paBHa HYJIO

YpaBHeHue no nepsomy 3akony Kupxrodga 0yger umers Bu/|:

I
4 Ig
2
-II_I:!_I3+I4=D
—II+I2—I3—I4=D
Il+IE—I3—I4=D
+_—II+I2—I3—I4=D

Ec/u TOKH B BeTBAX cocTaBaaT [1=2 A, a [>=5 A, To ToK I3 OyjeT paBeH:
£y By

O O
=
R, 2
I — —~—
Es B L
o
7 A
.10A
+3A
2,5A
JISI OAHOI'0 U3 KOHTYPOB CIIpaABeA/INBO aBHeHHe 10 BTopoMy 3akony Kupxroda:
YPOB crip yp pomy y Kup
E F
h i 22-—
NN
Rg b
| — —~—
E
3 I
it 3
o

+I9fly + I3y = By

Tyfly = 3Ry = By

N+ [qRq+ Iqfy = By + By + B4

IRy — IRy = Ey+ Eq + E,

JInsi KOHTYpa, cojepKaliero BeTBu 17, 3,5, ypaBHeHue mo Bropomy 3akony Kupxroda oyaer
HMeTh BUJA:

I+ f3+15=0
Iy-I3+15=0

+Iqfly + I3fs+ Isfls =0
Igfly — I3F3+ IsHs =0
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IIaTh pe3ucTOpoOB C CONMPOTHB/ICHUAMU

RI =100 Om, RZ! =100mM, R3 =20 OmM, R4 = 5000Mm, RS =1000m coe/JMHEeHbI NTapa/ljie/ILHO.
Tok Oyper :

+HaubO/IbIINM B COMIPOTUBJIEHUH T3

HauOOJIBIIUM B COTIPOTUBJIEHUSIX {4 1 s

BO BCEX COTMPOTUBJIEHUSIX OAWH U TOT XKe

HaUOOJIBIIUM B COTTPOTUBJIEHHH {4

CoeguHeHHe Pe3UCTOPOB Ty, Ty, 5

CDE R | Ry | |Ra

rocJiefiloBaTesbHOe
CMelllaHHOe
3Be3/101
+TapasiesibHoe

Eciu yepe3 Harpy3Ky € CONMPOTHB/IEHHEM i MPOXOJUT MOCTOAHHBIN TOK 10 A, a conpoTHB/IeHHe

0/IHOT0 MpoBoja MHUHK Zgr = 0,5 OM, TO MafieHHe HaNPsDKeHUsl B IMHUH COCTAaBUT:

R !
|
[ A
F H

D

|
05B
0,05B
20B
+10 B

Ecmu Ry =1000h, By =200, Ry = 20000, To B pe3ucTopax OyAyT HaO/II0AaThCA C/IeyloLue
TOKH :

‘® 0
R

B 9> max, B & > min

+B0 BCEX OJWH U TOT )K€ TOK
B 3> max, B &3> min
B £ > max, B i3 > min

Ecmi R = 30 Om, a E = 20 B, To cu/ia TOKa uepe3 HCTOUHUK COCTABUT:

I
—

CDE R |k | |7

0,67 A

+2 A

0,27 A

1,5A

BoipaxkeHue /ijisi MOIHOCTH P, Bbijjensomielica B Harpy3Ke C CONPOTUB/IeHUeM R, umeet BUA:
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+p= RI*

P= EI
P=RI
P=RyI?

BLIPa)KEHI/Ie AJIA MOILITHOCTHU PD 5 BLI,E[EJIHIOH_IEFICH BO BHYTPp€HHEM COIIPOTHUB/IEHUH HCTOYHHUKA RD 5
HMeerT BU/:

P= R
+P = RyI?
P=EI
P=RI

YpaBHeHue 0a/1aHca MOII[HOCTeH MMeeT BH/I;

EI = IR - IRy
EI=I'R,-I'R
ET=I'R-I'R,

+E[ =Ry + I'R

MO]_IIHOCTB, BBIJC/IAOILIAACA BO BHYTPE€HHEM CONMPOTHB/IEHUH HCTOUYHHUKA SI[C RD » COCTABHUT:

——————— —

20
i
o
=T -

f IDR_SOM

=i0EB

[ o

EpuHunei u3MepeHusi 3/IeKTPUYeCKOHM MOLIHOCTH ABJISIETCS:

Awmrnep

BosabT

[Koyib

+Bart

Pea/ibHBIN UCTOYHHUK MOCTOSIHHOTO HAaMPsDKeHHUs UMeeT YpaBHeHHe BHellIHel XapaKTepuCTUKU:
U =E;
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+U = E - Ruyl;

I = J - GBHyTU;
I1=1.
3axkon OMma J/1s1 yuacTka 1enu, coaepxxaigei 3/IC, umeer BU/j;:
E+U
+]/= ;
R
U — R t—c
R > — -
| S
7= E-U
R ) U
1= E
R -
3akon Oma j/1s1 yuacTka 1enu, coaepxxaigei 3/IC, umeer BU/;:
E+U
I= ;
R
U -
== D *
R ; R /\E
v —
+ R 5 U
1= E
R -

Ji/isi ;aHHOM 3/1eKTPUYeCKOM Ieny nepBbiii 3aKoH Kupxroda umeer Buj:
R1

+I1+J-1—13=0 E J ro R3
-RyoI»>+R313=0 Q)
E=RiIitRsI;

12

|1T R4 l 1'3

Tok I B nenu, cocrosimieil U3 ABYX Mapa/Ule/IbHBIX Pe3HCTOPHBIX BeTBei, OmpeAe/sercs Io
¢opmy.ie:

U
- R1 —>R1 1
Ri+R, N
h=l%
2 R T
R
7 2
1=1
R
2
+[1=[

+R
R +R,
Jig pacuera TOKa B O/JHO¥ BeTBH CJIO)KHOM LN PeKOMeHyeTCA UCII0/1b30BaTh:

TMMPUHLMIT HAJTOKEHU S,
19



TeopeMy B3aUMHOCTH (0OpaTUMOCTH);
+TeopeMy 00 5KBUBa/IeHTHOM reHepaTope;
TeopeMy O KOMIIeHCALUH.

YPaBHEHI/Ie 10 MeTOAY KOHTYPHbLIX TOKOB VI I€EPBOro KOHTYPad UM€ET BU/I:

+Ri1l11+tRi22+R13133=E11;
Ro1l11+R22122+ R23133=FE77;
R31111+R3212+R33133=FE33

dopmy.ia Ajs onipeje/ieHUs y3/10BOro HanpspkeHUs Uap BBITVISIAUT:

U, = E - g
ab — 5
81+t82+ 83
E. .
Uab: lggl;
4
Uab:(E1+Ezg+E3)'gl;
4
m
2 -8,
+Uab:J:1 )

m
Zgj
j=1

Es

IlepBriii 3akoH Kupxroga ans 31eKTpruuecKux nenei NOCTOSIHHOI0 TOKa:

+ZII. =0;

2 IR =2 E;

Z(P,Gi =2E1Gi?

leRn = ZEnIn +ZJnUn .

BXO,E[HLIE CONMpOTHUB/IEHUSA RBXl H RBXZ emneu nmpvu 0AMHAKOBBIX R HAXO0JATCA B COOTHOILIIEHUM:

e
@

a)

Rpy 3HauntesnbHO Gosbie Rypy s
Rpy 3HauutenbHO MeHbllle Rpy sy
+Rpy paBHO Rpyy

RBXl He3HAUUTe/IbHO OOoJbIIIe RBXZ

R R
R R

e [Q—E:
6)
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YpaBHeHue, 3anicaHHOe 10 epBoMy 3akoHy Kupxroda a1 y3ia «a», npeAcTraB/ieHo:
I +1 +1,—I,—I_—1,=0 h

1772773774757 B
L1yl =T, +1~1,=0 . .

+ 11—12+I3+I4—15—I6:O

I3 I5

I +1 +1,=1_+1_—1
1 '3 4 2 °5 76 Iy
JKBHBaJ/ICHTHOE COMPOTHUB/IeHHE JAHHON CXeMbl onpe/e/isieTcs 1o ¢opmy.ie:
R5>=R1+R2+R3 e
R>=(R1 R2 R3)/R1+R2+R3 -

~U
+1/ Ro=1/R1+1/R2+1/R3 H Ri ‘ R? ‘ R3
1/ Rs=R1+1/R2+1/R3

JKBHBa/ICHTHOE COMPOTHUB/IeHHe MIPUBEJeHHOI CXeMbl onpe/e/sieTcs no ¢gopmysie
E

1
S

+R3=R1+R2+R3+R4+191+102 R3
1/R5=1/R1+1/R2+1/R3+1/R4+1/ro1+1/ro2 R1 fot
R3=R1+R2+R3+R4-rg1-102 T
R3=R1+R2-R3-R4-1¢1-ro2 Fo2 E2

R

L

OmnpeaenuTs CONPOTHUBJ/IEHNE JIaMIIbI HAKA/IUBaHMA , eC/IM Ha Hell HanucaHo 100 Bt u 220 B

+484 Om
486 Om
684 Om
864 Om

Kakoi wu3 MpoBOAOB OJUHAKOBO AHMdAMETPA M /IMHbI CH/IbHEE HaArpeBdeTCdA — ME,Z[HLII‘/’I NN

CTa/IbHOW NMPH 0/JHOU U TOM JKe CHjie TOKa?
MepgHblit

+CranbHou

Ob6a npoBo/ja HarpeBarOTCs OZJMHAKOBO
Hukakoli 13 NpoBoJOB He HarpeBaeTCs

Kak usmeHuTCs HAINIPpsA’)KEHUE€ Ha BXOAHLIX 3d)KHUMdAX 3J'leKTpIrI‘—IECKOﬁ nemnu nmoCroAHHOro TokKka C

aKTHUBHBIM 3/IEMEHTOM, eC/IM Napa/ijie/;iIbHO UCX0JHOMY BK/IIOUHUTH eIlé OJUH 3/IeMeHT?
+He u3meHuTCs

YBenuuurcs

YMeHbIIUTCS

11 oTBeTa HeZJOCTaTOUHO JaHHbIX

B 3/1eKTpHuecKoy ceTH MOCTOAHHOI0 TOKA HaMpsDKeHHe Ha 3a)KUMaxX UCTOUYHHUKA 3/IeKTPOIHepPrun
26 B. HanpspkeHue Ha 3akKuMax norpedurens 25 B. OnpeaeuTh NoTepIo HanpsHKeHUs Ha

3a)KMMax B NPOL|eHTax.
1%

3%

2 %>5.

+4 %

Kakoii ¥3 NpoBO/IOB 0JHHAKOBOM /J/THHBI U3 0JJHOT0 U TOr0 )K€ MaTepHasia, HO Pa3HOro JUaMeTpa,

CWIbHee HarpeBaeTcs NMPH OJHOM M TOM JKe ToKe?

Ob6a npoBo/ja HarpeBaroTCs OZJMHAKOBO

CurnbHee HarpeBaeTCs MPOBOJ, C OOJBIIUM JMaMETPOM

+CuibHee HarpeBaeTCs MPOBO/] C MEHbBIIIMM JUaMeTPOM

[TpoBOAHUMKY He HarpeBarOTCs

B Kakux TmMpoBoJax BbICOKAas MeXaHW4YecKas TMPOYHOCTH COBMeNIAeTca C

xopoiueu
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3J/IEKTPOIIPOBOAHOCTBIO?

B cranpHbIX

B anmroMuHueBbIX

B craneantoMuHeBBIX

+B Me[HbIX

Omnpeje/MTh TNOJ/IHOE CONPOTHB/IEHHE I[eNMH TMPH Napa/UIeIbHOM COeJMHEeHUH IOTpeduTesien,
CONpOTHBJ/IeHHe KOTOPbIX 110 10 OMm?

20 Om

+5 Om

10 Om

0,2 Om

JiBa HCTOYHHMKA MMeKT ojuHakoBble J/IC M TOKHM, HO pa3sHble BHYTPEHHHE COIPOTHBJ/ICHHS.
Kaxkoii u3 HCTOUHHKOB uMeeT Oobimmii KIT/?

KII[] nCTOYHUKOB paBHBI.

+/ICTOYHMK C MeHbIIWM BHYTPEHHUM COIIPOTUBJIEHHUEM.

BnyTpenHee cornporusieHue He BauseT Ha KII/I.

VcTOoYHUK C 6O/BIIMM BHYTPEHHUM COTIPOTUBJ/IEHUEM.

B >eKTpHU4YecKo# cxeme /iBa Pe3CTHBHBIX 3/IeMeHTa COeJMHeHbI Moc/ie/joBaTeIbHO. UeMy paBHO
HanpspkeHue Ha Bxoje npu cuie Ttoka 0,1 A, eaim R; =100 Om; R2 =200 Om?

10B

300 B

3B

+30B

Kakoe 13 npuBe/ieHHBIX CBOHCTB He COOTBETCTBYeT Mapa/lle/IbHOMY COeAMHEHUI0 BeTBel?
OObi1jee corpoTHB/IeHHEe PaBHO CYMMe COTPOTUBJIEHUH BCeX BeTBel CXeMbl

OTHoIlIeHre TOKOB 06paTHO MPOIOPLMOHA/IEHO OTHOLLEHUIO COTIPOTHB/IEHNUI Ha BETBSIX CXEeMBI.
HaripsbkeHre Ha BceX BeTBSIX CXeMbl OJMHAKOBBI. +4.ToK BO BCeX BeTBSIX O[JMHAKOB.

Kakue npu0opbI CrI0COOHBI H3MEPUTH HanpshKeHHe B 3JIEKTPUYeCKOH 1enu?

AmnepmeTpsbl

BaTtt™meTpsl

+BonbT™MeTphI

OmMMeTphbl

Kakoii cioco0 coeiMHeHUsI HCTOYHHKOB M03B0JISIET YBe/IMUUTD HaNpsDKeHue?
+IlocnenoBaresibHOe coeiliHEHUE

[TapaniensHoe coefviHeHKe

CwMmeliaHHOe coelMHeHUe

Hukakou

Kakoe 13 npuBe/leHHbIX CPeJCTB He COOTBETCTBYeT MO0C/Ief0BaTe/IbHOMY COelMHeHHI0 BeTBel Npu
NOCTOSTHHOM TOKe?

TOK BO BCeX 371eMeHTax Lielli O4UHAKOB

HanpspkeHre Ha 3a)kuMax L{elii paBHO CyMMe HanpsDKeHUM Ha BCeX ero y4acTKOB.

+HarpskeHre Ha BceX 3/1eMeHTax Lielli O4UHAaKOBO Y PaBHO 10 BeJIMUMHEe BXOJHOMY HalpsUKeHUIO.
OTHoLIeHre HalpsKeHUH Ha yyacTKax Lield PABHO OTHOLIEHHIO COMPOTUB/IEHUN Ha 3TUX y4acTKax
LIeTIH.

Kakumu npudopaMu MO)XXHO U3MePHUTh CHJIy TOKA B 3/IEKTPUYECKOH Lenu?

+AMnepMeTpoM

Bosnbtmerpom

IIcuxpomerpom

BatTt™metpom

YTo Ha3bIBaeTcA 3/1eKTPHUYECKUM TOKOM?

+¥YnopsgoueHHOe ABUKeHUe 3apsDKeHHbIX YaCTULl.

JBr>KeHue pa3psyKeHHbIX YaCTHLL.

KosmmuecTBo 3apsifja, nepeHoCMMOe yepe3 I0IlepeyHoe ceueHyve NPOBOJHUKA 3a eJUHNLY BDEMeHHU.
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PaBHOYCKOpPEHHOe JIBM)KeHHe 3apsDKeHHbBIX YaCTHI.
Pacumdpyiite adbopeBuatypy - 3/C.
OJIeKTPOHHO-AWHAMUYeCKasi CCTeMa
OeKTpryecKast IBWXKYIIias CUCTeMa
+DIeKTPOABIKYIIIAs CUa
DJIeKTPOHHO-/IeMCTBYIOI[ast CUJIA.

4]

U B e
30 e
20 / /-”"!
10 =

Ha PHUCYHKE 1 < 3 LA MnpeacTraB/i€HbI BO/IbTAMIIEPHBIE XdPAKTEPUCTUKHA

NPUEMHHUKOB, U3 HUX He/IMHeHHbIe 3JIEMEeHTHI :

0,B,r

+a,0,

BCE

B,T

JJleKTpHuecKas Ijenb, y KOTOPOH 3/1eKTPpUYecKue HaNpsDKeHUsl U 3/IeKTPUYeCKHUe TOKH CBA3aHbI
APYT C APYT'OM He/IMHeNHBIMHU 3aBUCMMOCTSIMH, Ha3bIBaeTCA:

+HeMHEeNHOM 3/IeKTPUYECKOH 1|eMbI0

CXeMOM 3aMell|eHUs

MPUHLIMINHAATBHOW CXeMOH

JIMHEHOW 3/IeKTPUYECKOH 1[eTbI0

IIpu 3ajaHHON BOJIbTAaMIMEPHON XapaKTepUCTHKe CTaTHUYecKoe CONpPOTHB/IeHHEe He/JIMHEeHHOro

3/IeMeHTa B TOUKe «a» COCTaBJIfeT:
UB

30 e

(I/
20
10(7

"

1,0 1,5 20 LMA
20 xOm
+20 Om
30 kxOm
100 Om
Ec1u conpoTHB/IeHHe 3/IeMeHTa 3aBUCUT OT TOKA WIU NPU/I0)KeHHOT'0 HanpsDKeHUsl, TO TaKOH
3/IEMEHT Ha3bIBAeTCH:
aKTUBHBIM
JINHEHHBIM
+He/TMHeHBIM
IaCCUBHBIM
IIpu noc/iejoBaTe/IbHOM COeANHEHUH ABYX HeJIMHEHHBIX 3/1eMEeHTOB BepHO BbIpa)keHHe:
(D I Ri(D

—_—

U Ui(D

U
Ry(J)
U =U(I)-Uy(1)
=Y
R (1)
+ U = Uy (1) + 17, (2)

i=
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METO,E[I/IKH MNpoBeAcHHUA TEKYIEro KOHTPOJ/IA

[TapameTpbl METOAMKU 3HaueHue rapameTpa
[Ipenen nnTe/ILHOCTHA BCErO KOHTPOJISA 20 MUHYT
[TocnemoBaTebHOCTb BbIOOPA TECTOBBIX 3aJaHUM CrnyuaiiHasi
[1pepiaraeMoe KOJIMUeCTBO TeCTOBBIX 3alaHUM 10

KpuTepuu o1jeHKH:

5 0a//IOB - OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, KOTODBIA MPaBWIHHO BBIMTOMHUI 90-
100% TecTOBBIX 3a/laHUM.

4 6a/IoB - OLIEHKA «XOPOLI0» BBICTABJISIETCS CTY/IeHTY, KOTOPBIY MPaBUIBHO BhIMOHUI 70-80%
TeCTOBBIX 3aJjaHUM.

3 0Gasma - OIeHKA «Y/JOBJIETBOPUTENbHO» BBICTAB/SETCS CTYJEHTY, KOTOPBIH IPABUILHO
BbINo/HWI 50-60% TecToBbIX 3a/]JaHUM.

OueHKa «Hey/I0B/IeTBOPUTE/IbHO» BBICTAB/ASAETCS CTYZEHTY, KOTOPbIM MPaBU/IbHO BBITOTHU
MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.

Pa3gen Ne2 «JnekTpuueckue nenu ogJH0(¢a3HOro nepeMeHHOro ToOKa»

KoHTpompyemble KOMNeTeHIUH (3HaHUsl, YMeHHUA):
OK-1; 2, [IK — 2.1; ¥1; ¥3; 31; 33, JIP-18

Bonpocs! /11 TMCBbMEHHOI0 OTpoca:

1. BennuuHbl, XapakTepu3ylolyue CUHYCOWJA/TbHO HU3MeHstoyocs (yHkuuo. OnpejeneHue
aMIUIATY/bl, IepUO/Ia, YaCTOThI, (Pa3bl, HAYaIbHOU (ha3bl.

2. CpegHee U IeCTBYOLLIee 3HAUEeHHsT CUHYCOMATbHOU Be/TMUMHBI .

3.CuHycOulabHBIA  TOK, €ro KOMIUIEKCHOe H300pa)keHHe, KOMIUIEKCHOe [efCTBYyolee
3HaueHMs TOKa U HarnpspkeHUsl. BeKTOpHbIe ArarpaMMsl.

4. CuHycOWJaNbHbI TOK B DE3UCTUBHOM »3jeMeHTe, 3akoH OMa, BeKTOpHasl [uarpamma,
MI'HOBEHHasl U aKTMBHAasi MOLL{HOCTb.

5. CrvHycOoWJanbHbIM TOK B UHAYKTUBHOCTH, 3aKOH OMa, BEeKTOpHasi JuarpaMmma, MrHOBeHHas 1
peakTUBHAasl MOLL{HOCTb.

6. CuHycoupanbHbld TOK B €MKOCTH, 3aKOH OMma, BEKTOpHasi Juarpamma, MrHOBEHHasi M
peakTUBHAasl MOLL{HOCTb.

7. CuHycoujanbHbli TOK B RL-mlenmn 3akoH OMa, KOMILIEKCHOE COMNpPOTHUB/IEHHE, BEKTOPHast
JimarpaMma, MrTHOBeHHasi, aKkTUBHAsi U peakTUBHasi MOLLIHOCTH.

8. CuHycoujanbHblM TOK B MapauienbHol RC-Lieny, 3akoH OMa, KOMILIEKCHasi TPOBOJAUMOCTb,
BEKTOpHas JyarpaMMa, MrHOBeHHasi, aKTUBHAasl U peaKTUBHasl MOLLIHOCTH

9. CunycouganeHblidi ToK B Lend R L C, 3akoH OMa B KOMILJIEKCHOU (hopMe, KOMIIJIEKCHOe
COTPOTHBJIEHME, BEKTOPHAs AYarpaMMa, MTHOBEHHas!, aKTUBHAs M peakTHMBHasi MOILLIHOCTH.

10. CuHycoujanbHbIi TOK B Lield C TapasulefbHbIM coefuHeHneM R, L, C, KOMILJIeKCHas
MPOBOJAUMOCTh, BEKTOPHas1 iMarpaMmma.

11. /IBe cxeMbl 3amell[eHUS] NACCUBHOIO /[BYXIO/IOCHUKA B LENAX CHUHYCOMJAIbHOTO TOKa,
KOMIJIEKCHOe COTPOTHBJ/IEHHWEe U KOMIUIEKCHasi TPOBOAMMOCTb, anrebpavueckas W TOKa3aTesbHast
dbopma ux 3anmcu.

12. KoMm/ieKCHbIM MeTOJ, pacuera lielleld CHHYCOMJA/JbHOrO ToKa. Ha Kakom OCHOBaHMM BCe
MeTO/Ibl pacyeTa Lierei IOCTOSSHHOTO TOKa MPUMEHUMBI K LIeMsIM CUHYCOM/IaIbHOTO TOKa?

13. [laiiTe oripefie/ieHHe BEKTOPHOW U Tomorpaguyecko auarpamMmam. Kak ompepenuTb
HarpspKeHHe MeXXly ABYMsI TOUKaMU CXeMbl 110 Tornorpaguueckon fuarpamme?

14. dusnueckass HHTepripeTalds aKTUBHOW, pPEAaKTMBHOM M TMOJHOW MouHoctu: P, Q, S.
EuHuLbl ux u3mepeHus..
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15. Beipasure KOMIUIEKCHYIO MOIIHOCTb S  uepe3 KOMIUIeKChI HalpspkeHHss M TOKa.
CdopmynupyiiTe TeopeMy 0 OajiaHCe aKTUBHBIX U pEAKTUBHBIX MOIITHOCTEM.

16. YcnoBue 1 0COOEHHOCTH peXkKrMa pe30HaHCa HalpsyKeHUH ABYXTIOFOCHUKA.

17. YcnoBue u 0COOEHHOCTHM peXuUMa pe30HaHCa TOKOB. YacTOTHble XapaKTepPUCTUKU
rapasijieJibHOrO KOHTYpa.

18. Koag¢puipeHT MOILHOCTH M YTH €ro MOBbILLIEHUS.

19. Kakoil gomkHa ObITH B3siTa Harpyska, MpUCcOe/MHsieMas K aKTUBHOMY JIBYXIIOJIFOCHUKY,
yTOOBI B Hell BbIJje/isislack MaKCUMasTbHasi MOLL{HOCTh?

W3 TecToBBIX 337K (GOPMUPYeETCsl 5 BAPUAHTOB 3a/laHMK T0 3 BOMPOCA B KK OM.

KpuTepuu o1jeHKH:

5 0a/UTOB - BBICTABJSETCA CTYZEHTY, KOTOPBIM MPaBW/ILHO BBIMOJHU/I BCE IIOCTaBJIEHHbIE
BOTMPOCHI, JIOTUYECKA ¥ CTPOMHO W3/1araeT yueOHbI MaTepHasl, yMeeT IIPOM3BOUTE T10/]00p 3/IEMEHTOB
3/IeKTPUUECKUX 1leTel, 3HaeT MeTO/bl pacyeTa W HM3MepeHUs] OCHOBHBIX TapaMeTpPOB 3J/IeKTPUUECKUX
Liene.

4 0Ga/uia - BBICTABJSETCS CTY/AEHTY, KOTOPBbIM IO CYI[ECTBY OTBeuUaeT Ha I10CTaBJIeHHbIE
BOIIPOChI, C HeOOJBIIUMH TOTPEIIHOCTAMA TIPUBOAUT (POPMYJMPOBKU ONpeJesieHri, B OTBeTe
JIOTTyCKaeT HeboJIbIIMe TTPo0eibl, He UCKaXKAIOII[He er0 COZiep>KaHusl.

3 0a/1a - BBICTABJSIETCS CTY/IE€HTY, KOTOPbI He COBCEM TBEp/JO BJafieeT MaTepHa/ioM, TpH
OTBeTax JOIyCKaeT MaJsioCyIlleCTBeHHbIe TIOrPeITHOCTH, UCKa)KeHUsl JIOTHUeCKOU Toc/ie[joBaTe/TbHOCTH,
HETOUHYIO apr'yMeHTal[|I0 TeOPeTUUeCKUX TT0JI0KEeHUH.

2 Oa/uta - BBICTAB/IAETCI CTY/EHTY, KOTOPbIM cab0 BjaZieeT MaTepuasioM, TPU OTBeTax
JIOTTyCKaeT CyI[eCTBeHHbIe TOrPelIHOCTA apryMeHTalud TeOPeTHUeCKUX T0JI0’KeHHUH.

1 6ann - BBICTAB/SETCS CTYZEHTY, KOTOPBIM HUMeeT 00lijee IpejcTaB/ieHHe O MaTepuase, Tpy
OTBeTax /IOMyCKaeT HeTOUHYI0 apryMeHTal[{I0 TeOPeTUUeCKUX TI0/I0’KeHUH.

JIaGopaTopHasi pabora
Tema: Onpeje/ieHre MapaMeTPOB KaTyIIKH HHAYKTHUBHOCTH
(BpeMms NpoBe/ieHus1 3aHATHS — 3 Uaca)

Ienb 3aHAMUA: SKCIIePUMEHTa/IbHOE Ollpe/ie/ieHre aKTUBHOI'O CONIPOTUBJIEHUS U UHYKTUBHOCTH
KaTyLIKHU.

ITopsidok ebinoaHeHuss pabombil
1. CocTraBUTH CXeMBbI [Is1 UCC/Ie[0BaHMs KaTyIIKM MHAYKTUBHOCTU Ha TIOCTOSIHHOM U [TepeMeHHOM TOKe MeTOZ0M
amriepMeTpa-BobTMeTpa. B cxeme HeobxopMo rpeycMoTpeTh 1abopatopHblii asrorpaHcgopmarop (JIATP).
2. Cobpatb Ha J1abopaTOpHOM CTeHJe 5JeKTPUUEeCKyl0 CXeMy /s MCCIe[0oBaHUsl KaTyLIKU
VH/JYKTMBHOCTH Ha IIOCTOSIHHOM TOKe. [locie mpoBepKy cxXeMsl IiperojaBaresieM BK/IOUUTh ee B CeThb U,
V3MeHsisl HamnpspbkeHWe npu nomowy asToTpaHcopmaropa JIATP, cHATe 5-6 3HaueHWid TOKa M
HaMpsDKeHWsT Ha Karyuike. /laHHble 3aHecTH B Tabmuiy. Ornpefenutb OMHUYECKOe COMPOTHBIIEHUE
KaTyILIKA R.

BHumaHue! He nodasamb Ha KamywKy cuiy moka cebiuie 3 A 80 uzbedcaHue 8b1xo0a ee U3 Cmposl.
Tabauya. Pe3ynbmambl uccnedo8aHusi KAMywKU UHOYKMUBHOCMU HA NOCMOSIHHOM MOKe
[TapameTpsl 3HaueHUst
U B

I A
R, Om
3. IloBTOpUTE MYHKT 2 [ UCC/Ie[OBaHWs KaTyLIKW WHAYKTUBHOCTM Ha nepeMeHHOM Toke. [locre
MIPOBEPKU CXeMbl TperofiaBaTesieM BK/IHOUUTH ee B CeTb U CHATb 5-6 3HaUeHWM TOKA U HalpsUKeHUs
AHAJIOTUYHO TIPeJbIAYILEMY OIbITY. JlaHHbIe 3aHecTH B TabivIly. BBIUMCIUTE TIOTHOE COTIPOTHUBIIEHHE
Karywku, Om:
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Z=—.
1
Tabauya. Pe3ynbmambl uccne0o8aHusi KAMywKU UHOYKMUBHOCMU HA hepeMeHHOM Moke
N3mepeHo Beruncieso
UB LA Z, Om X1, Om L, Tn CoS

4. BbIUMC/IUTD NHAYKTHBHOE COIIPOTHUBJ/IEHHWE KaTyILIKHU X1 HA OCHOBe TpeYyroJIbHUKa COHpOTI/IB]'IEHI/Iﬁ

(puc. 3.1), Om:
X, =NZ*-R*.

R
Puc. 3.1. TpeyzoabHuk conpomuegneHuti

5. BeIunc/mMTe MHAYKTUBHOCTD KaTyIUKY, ['H:
X

AL
2nf
6. ITo pe3ysibTaTaM OJJHOTO U3 OITBITOB MIOCTPOUTB TPEYTOTBHUK COMPOTHBJIEHHH.
CoolepacaHue omuema
1. TTacriopTHbIe jaHHbIE TPUOOPOB 1 000PY/OBAHUS, UCITO/Ib3yEeMbIX B paboTe.
2. IIpuHIMNXAIBHbIE 37IEKTPUUECKHE CXeMbl UCC/IeJOBAaHUs KATYIIKA HHAYKTUBHOCTH Ha TIOCTOSIHHOM U
TiepeMeHHOM TOKe.
3. TabnuiIbl C pe3yibTaTaMU U3MEPEHHbBIX U BEIUMC/IEHHBIX 3HAaUeHUH.
4. Tpeyro/jbHUK COMPOTHUB/IEHUH.

KoHTpo/IbHBIE BOIIPOCHI

1. Kak omnpefenseTcs CONpOTHBIIeHHEe KaTYLIKU UHAYKTUBHOCTU?

2. Kak onpeiesisieTcs IIO/IHOE COIPOTHBJ/IEHYE KaTYIIKU UHAYKTUBHOCTU?

3. Kak ornpeziesisieTcst UHAYKTUBHOE COIIPOTHUBI/IEHUE KaTYLIKU UHAYKTUBHOCTU?

4.9t0o mpou3oiAeT C yrjaoM cABura (a3 Mexjay HarpshkeHWeM M TOKOM B KaTyllKe, eCiu
YBeJIMUUTh YaCTOTY TOKA, YJA/IUTh U3 KaTYLIKU CepeuHyK?

5. OObsicHUTe Ha3HaueHHe MarHWTOTPOBO/IA B KAaTYILKe MH/YKTUBHOCTH.

6. IlosicHuTe B/MsiHYE MarHUTOINPOBO/A Ha 3HaUeHKe MHAYKTUBHOCTH B KaTyllKe.

7. Kak W3MEeHWTCs Be/JMuMHa TOKA B KaTyllKe WHAYKTUBHOCTU NIPU I[MTaHUU ee OT CeTU
MOCTOSIHHOTO TOKA Y OT CeTH IepeMeHHOr0 TOKa OJJHOW Y TOM >Ke BeJIMYMHbI HalpsDKeHUs ?

8. [ToueMy MarHWTOMPOBOJ, KaTyllleK WHAYKTMBHOCTH, PabOTalOLIMX B LIeMsIX [epeMeHHOr0 TOKa,
V3rOTaB/IMBAeTCs U3 JIMCTOBOW /1eKTPOTEXHUUECKOW CTaIn?

9. M306pa3uTte KpUBYIO MepeMarHUuMBaHus (heppoMarHUTHOrO0 MaTepHasa (TeT/isi TucTepe3nca)
Y YK&KWTe ee XapaKTepHble TOUKU.

10. KakoBbl XapakTepHble HEUCIPaBHOCTH KAaTyLWIKW WHAYKTUBHOCTHM C (peppOMarHUTHBIM
CepeyHUKOM?

11. IIpuBeauTe MeTO/bI TOMCKA PA3/TUUHBIX HEUCIIPABHOCTEH KaTyllleK NHAYKTUBHOCTH.

12. KaTymky MHAYKTHBHOCTU C ()eppOMarHMTHBIM CEepPAEYHMKOM BK/IIOUW/IM TI0J, HarpspKeHUe.
Yepes HeKoTOpOe Bpems U3 Hee rowies1 ApIM. [IprBeyTe BO3MOKHBIE [IPUUMHBI.

13. O6bsicHUTe, TIOUEMY UWHAYKTUBHOCTb KaTyIIKM C (eppOMarHUTHbIM Cep/eUHHUKOM
YMeHbIIIaeTCsl [PU yBeJIMUeHUU TOKa.

14. IlpuBeauTe TIpUMEpPbI YCTPOMCTB C KaTyIIKaMU WHAYKTUBHOCTH U OOBSICHUTH UX
Ha3HaueHue.

15. IIpuBesuTe (OpMy/bl, KOTOpble CBS3bIBAIOT MAarHUTHYH) HWHIAYKLUMIO W HaNpsDKeHHOCTb
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MarHUTHOT'O IO/l B BaKyyMe W B (beppoMarHMTHOM Matepuae. HasBaTh eJUHHIIbI U3MepPeHUsI U 00bSICHUTh
(hM3rYeCKuii CMBIC/T Be/IMYMH.
16. Kak BbISIBUTh HEUCIIPABHOCTD KATYILKK 38)KUT'aHUsT aBTOMOOHISI?

B KOHLIe 3aHATHUA TIIpernofddBaTe/ib IIyTeM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHui
CTYyAE€HTaMH I10 BOIIPpOCaM [Jisd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MMOAINHNCBIBAIOTCA
rnperiogaBaTesieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTAB/SIETCSI CTYAEHTY, KOTOPBI NMPUHMMAET aKTUBHOE y4YacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe TOCTaBJIeHHbIe
BOMPOCHI, yMeeT TIO/b30BaThCSl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BjiafileeT  MeTO[aMu
3/IeKTPUYECKUX U3MEpPEeHU.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTOpbI TIPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI 10MyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKa)KatoIllhe ero Co/iepKaHusl.

3 0asia BBICTAB/ISETCSA CTYJEHTY, KOTODBIM TPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUU pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMJseT OTueT, MpPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/Ia BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHWIO pabOTHI,
NpaBUJIbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

JIaGopaTopHasi pabora
Tema: UccneoBaHue Hepa3BeTB/IEHHOM 3/1eKTPUYECKOH Liernu
(Bpems NpoBe/ieHus1 3aHATHS — 3 yaca)

H€/1b 3aHAMuA: TIpOBEPKd OCHOBHBIX TTOJIOXKEHUI AJIA LIETY IIepeMeHHOr'o TOKd, Co,qepmamef/i dKTHBHOe€
N DEaKTUBHOE COINPOTHUBJ/IEHMS. I/ICCJ'IE,ELOBEIHI/IE CXeMbI KaK MOJe/IM JIMHWU T1epefayud IIepeMeHHOro TOKa,
BBIAACHEHHME 3dBUCMMOCTH TTOTE€PH HAIIPSPKEHWS OT BE/IMUMHBI HAl'PDY3KHU.

ITopsidok 8binoaHeHus pabomoil
1. Cobparhb 3/1eKTPUYECKYIO Liellb COIVIaCHO PUCYHKY. [l/1s1 U3MepeHus! HalpspKeHus TIpely CMOTpeTh /iBa
BosibTMeTpa Ha 300 u 60 B co cBoboaHbIMM KOHLIaMU. [TuTaHHe 371eKTPUYeCKOM LieMM OCYILEeCTBJISITh OT
peryJiupyeMoro MCTOYHMKA TIIMTaHWSl CUHYCOWJATbHOTO HarpshKeHWsl, pacIiofioKeHHOrO0 Ha TaHeIu
WCTOYHMKA TWTaHUsl CTeHza (y1aboparopHeii aBroTpaHcdopmatop — JIATP). Tlepes Bk/roueHHEM
HeoOX0aWMO yOeaUThCs, UTO PyUKa perymsTopa HarpsDKeHHs HaXO/MTCA B KpaliHeM JIeBOM TT0/I0’KEHUU.

o

Puc. 4.3. Dnekmpuueckas cxema uccaeo0o8aHust
Hepazeeme/ieHHOll 31ekmpuuecKoll yenu
2. [locne mpoBepkM TiperofiaBaTesieM CXeMbl BK/IIOUWATH ee TI0J, HamlpspkeHue. Y CTaHOBUTH
JIATPowMm BesmmuvHy HanpspkeHus 120:130 B.
3. M3MeHsIs1 eMKOCTb KOHZIEHCATOPHOM OaTapeu, MPOU3BECTH M3MepeHUsT HeOOXOAUMBIX BeTMUMH
(4:5 onbiTOB). Pe3ynbraThl M3MepeHui 3aHeCTH B TaO/HULYy.
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Tabauya. Pe3ynbmambl uccnedoeaHusi Hepa3eeme/eHHoOU 31eKmpuyiecKoli yenu

N3mepeHo Beruncieso
G, UB Ur, |UL, |Ucg | I, | P, | R, |RL, | Z1, | Z, | Xc, | X1,
MKP ’ B B B|A |Br|Ovm|Om|Om|Om|Om|Om| “°
BoruncieHne napaMeTpoB Ljenu NPOU3BOAUTH IO (pOopMyJ/iam:
U U P
/ =—; ZLZ—L; R:&; R+RL:—2;
1 1 1 1
— 2 2. — . P .
XL_ ZL—RL, UL_IXLD CoSp = ’
Ul
X L= 27'[ﬂ, XC — ! .
2nfC
4. Tlo mosiyyeHHBIM [aHHBIM ITIOCTPOMTL BEKTOPHbIE guarpammbl AJis Tpex ciaydaeB Xp > Xc;
X1 =Xc; X1 < Xe.

CoolepacaHue omuema
1. TTacriopTHbIe JJaHHbIE TPUOOPOB U 000PY/OBAHUS, UCITI0/Ib3yEeMbIX B paboTe.
2. [IpuHIMNUanbHas 3/1eKTpUYecKasi CXxeMa MCC/ie/JOBaHusl.
3. Tabnuiia c pe3ysbTaTaMu U3MepeHHbIX U BbIUMC/IEHHBIX 3HaUeHUH.
4. BekTOpHbBIe MarpamMmmbl (TpeyroJbHUKKU HallpsbKeHN ).

KoHTpo/1bHBIE BONIPOCHI

1. 3anummre Qopmynsl ans pacuera R, Ri, L, Z, C, ®, cos ¢, eCcId W3BECTHbI MOKa3aHWs
amrepMeTpa, BOJbTMeTpa, BaTTMeTpa.

2. Vi306pa3uTe BeKTOpHYIO AUarpaMmy Liem ¢ R, L, C aneMeHTaMy TIpY pe30HaHCe HarpspKeHUi.

3. 3anuiuurTe 3aBUCUMOCTU MexXAy R, X1, Xc, UL, Uc, cos @ Npu pe3oHaHCe HarpsbKeHUH.

4. MoxeT /i1 ObITh BeJIMUMHA HaNpsDKeHUsS] Ha UHAYKTUBHOCTH, aKTMBHOM COTIPOTHB/IEHHH, €MKOCTH
Gosibl1le Be/TMUMHBI ITUTAIOLLEro HarpspKeHust? 3aK/ItoueHye 110 JAaHHOMY BOIPOCY MOATBEPUTh IIPUMEPOM.

5. M306pa3uTte TpeyroabHUKU HampshKeHUH, COMPOTHUBAEHUIA U MOLIHOCTel [yist Lenu ¢ R, L, C
j/leMeHTamMu. Hamuimre 3aBUCMMOCTUA MeXJy BeJMYMHAMM Y MPUBECTH NMPUMephbl UX MPaKTUYeCKOro
MIpUMEHEeHMUS].

6. B ueM 3aKk/r04aeTcs siBjieHUe pe30HaHCa, Y IPU KaKWUX YC/IOBUSX OHO BO3HUKAET?

7. Kakyro 0mnacHOCTb TpeJCTaB/seT pe30HaHC HaNpsKeHWW [/l 3/1eKTPOTeXHUYeCKUX
YCTPOUCTB?

8. IaMeHeHHeM KakvMX I1apaMeTpOB S5/IEKTPUUECKOM L[eld MOXXHO [IOJIyYUTb Ppe30HaHC
HarpsDKeHus ?

9. C nomol11bto KaKux pUO0OPOB U M0 KAKOMY MPU3HAKY MOYKHO CYJWTh O BOSHUKHOBEHHMH Pe30HaHCa
HarpsyKeHW B 37IeKTPUUeCKOU Lienu?

10. IIpuBeauTe aHaIM3 MTOCTPOEHHBIX BEKTOPHBIX JUarpaMM Ji0 U Moc/Ie pe30HaHCa HalpsyKeHUN
U 1aTb 00bsICHEHNe, B KAKOM CJlyuae HalpspkeHHe orepeskatolljee, a B KAKOM — OTCTarolee?

11. K ueMy NOpuBOAWUT H3MeHEHHEe aKTHBHOIO COINPOTUBJIEHUS 3/IEKTPUYECKOM Lienu MpHU
pe30HaHCe HarpsyKeHU?

12. CoxpaHHUTCSl 1 Pe30HAHC HaMpPSUKeHWH, eC/ii U3MEHUTh BeJIMUMHY HalpsUKeHUs NUTaroLei
ceTu?

13. MOXXHO 1 MOMYYUTb PE30HAHC HAMpsDKEeHUM MyTeM M3MeHEeHUsl NapaMeTpOB MUTAroLero
HarpsDKeHus ?

14. TlpyBeuTe NpUMepHI 3/1eKTPOTEXHUUECKUX 1 3/IEKTPOHHBIX YCTPOMCTB, B KOTOPBIX UCIO/b3yeTCs
sIBJIeHHe Pe30HaHCa HarpsDKeHNsI.
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B KOHLIe 3aHATHUA TIIpernofdBaTe/ib IIyTeéM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHui
CTyA€HTaMH I10 BOIIpOCaM [Jisd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MOAINHNCBIBAOTCA
rnperiogaBaTesjieM.

KpuTepuu onjeHKu:

5 0a/UI0OB BBICTAB/SIETCSI CTYAEHTY, KOTOPBI NMPUHMMAET aKTUBHOE y4YacTHe B BBITIOJIHEHUH
paboThl, MpPaBW/IBHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe T1OCTaBJIeHHbIe
BOMPOCHI, yYMeeT TIO/b30BaThbCSl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpPaMu,  BjiafileeT  MeTO[aMU
3/IeKTPUYECKUX U3MEpPEeHUI.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TIPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUILHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI /10MyCKaeT
He3HauuTe/IbHble HETOUHOCTH, He MCKa)KatoIllie ero Co/iepKaHusl.

3 0amia BBICTAB/ISETCSA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUM pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMIseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/1a BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBUJIbHO O()OPMIISIET OTUET, [PU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

JIaGoparopHasi pabora
Tema: KomneHcaljusi peak THBHON MOIIHOCTH
(Bpems MpoBe/ieHus1 3aHATHS — 3 yaca)

Llenb 3aHAMuUA: O3HAKOMJIEHHE C METOZOM IOBBILLIEHUsT KO3((PULIMeHTa MOLLIHOCTY /IeKTPUYeCKOH Lieru
IyTeM BK/IIOYEHHS] KOH/IEHCATOPOB Mapa/ule/IbHO C Harpy3Kod. BbisiBiieHHe 3((eKTMBHOCTM TMOBBILLIEHMS
KO3(uIieHTa MOLL{HOCTH.

ITopsidok ebinoaHeHuss pabomoil

1. Cobpatb »57eKTpUUecKyi0 Lellb COIJIaCHO pUCYyHKe. /[Isi uW3MepeHUsi HarpsDKeHHst
TpeAlyCMOTPeTh MHOTOIMpe/ie/IbHBI  BOJBTMETP CO CBOOOJHBIMH KOHIIAMH. B cxeme KaTyllka
(comporuBnenuss Rk v Xk) WMUTHpYeT HarpysKy, a pe3ucTtop (ConmpoTuBieHWe Rj) — /HUHUIO.
W3mepeHne Kak akTMBHOW, TaK W DPeaKTUBHOW MOL[HOCTU TNPOM3BOAUTCA IIPU TOMOLIM OJHOTO
BaTTMeTpa, a [epeK/II0YeHre ero ¢ PeXkMMa Ha PesKUM OCYLLeCTBJISIeTCs IIPU TIOMOLLY TlepeK/royaTesis S
(aKTMBHAas1 MOL{HOCTb — TIO/IOXEHHE P ¥ peakTrBHas — rosiokeHue Q).

(e,
B

o——————©°
C
PA1
U,
N
O

Puc. 5.2. Dnekmpuueckas cxema uccae0o8aHusi yenu
0/151 KoMneHcayuu peakmugHoli MowHocmuZ2. M3MeHsisi eMKocmb KOHOeHCamopa om Hy/si (KoHOeHcamop
He 8K/1IoUeH) 00 3HaUeHUsl, NpU KOMopom eMKocmHbill mok Ic e 1,6:2 paza 6obwe moka kamywku Ik,
npocaeoums 3a usMeHeHUsIMU nokazaHutl npubopos. Ommemumb HACMynjaeHue pe30HaHCd MOKOo8
(nosnHoll KOMNeHcayuu peakmugHol MOWHOCMU), NPU 3MOM 8ammmemp, 8K/AKOUEHHbIU Ha PeHCUM
u3MepeHusi peakmugHoll MOWHOCMU, NOKA3bledem, Umo U3 cemu peakmugHdsi MOWHOCMb He
nompeb/siemcs (e2o0 nokazaHue pasHo Hy/io).

Pe3ynbratel 3amMepoB (4:5 Touek) 3ammcarh B TaO/MLy.
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Ta6/1uqa. Pe3y/1bmamb1 uccneoosaHus KomneHcayuu peaKmueHoﬁ MOWHOCMu

H3mepeHo BrlunciieHo
C, Uﬂ; Q) QC) AP; nJi,
MKD Ul, B UZ, B B Il, A IK; A IC; A P; Br BAP BAP cos (p BT %

3. BbIUMC/IUTE peaKTUBHYIO MOII[HOCTh BK/IFOUEHHOH OaTaped KOHJeHCaToOpoB Qc, KO3GhGhHIMEeHT

MOLLHOCTH COS (p, MOTEPU MOLHOCTU B pe3uctope Ry — AP, KII/I ivuHum 1. PacueT npousBOgUTh 110
dhopmysiam:

O =U,1, cos P = A,
Ulll
AP=I’R, wm AP=U I,
_R-AP_P
N

4. TlocTpouTb BEKTOpHble [uarpamMbl (TPeyroJbHUKU TOKOB) [JiI1 TpexX C/y4aeB: [pU
OTK/TFOUEHHOW KOH/IeHCAaTOPHOU OaTtapee; MpH TMOJTHOM KOMIIeHCALMU peakTuBHOW MotnHocTH (Ik = I,
Q=0, cos @=1); mpu mnepekoMmreHcalUd (MOLJHOCTb KOHJEHCATOPOB TpeBbIIaeT WHAYKTUBHYIO
MOILIHOCTb Harpy3Ky U B CETh OT/AeTCsl eMKOCTHasi MOIHOCTh). [IpuMep TpeyrosibHMKa TOKOB TOKa3aH
Ha DUCYHKEe. _

U

»
>

y
Puc. INpumep sekmopHoli Ouazpammbl MOKO8

CoolepacaHue omuema

1. TTacriopTHBIE AaHHBIE TPUOOPOB U 000PYI0BAHUS, UCTIO/IB3yEMBIX B paboTe.
2. [IpuHMNUanbHas /1eKTpUYecKasi CXxema MCc/ieloBaHUs.
3. Tabnuiia c pe3ysbTaTaMu U3MepeHHbIX U BBIYUCIeHHBIX 3HaUeHUH.
4. BeKTOpHBIe AUarpaMMbl (TPeyrobHUKU TOKOB).

KoHTpo/IbHBIE BONIPOCHI

1. Kakvie NpyurHbI BBI3bIBAIOT YMeHbIlIeHHe KO3duLiieHTa MOLIJHOCTH?

2. Jn1st KakoM 11e/id yBeTMUMBAIOT KO3((ULIMEHT MOIIHOCTU B 3/IEKTPUUECKUX LIeTisX?

3. UTo Takoe pe30HaHC TOKOB?

4. Kak 13MepsiIoT aKTHBHYIO U PeaKTHBHYH0 MOLL{HOCTH?

5. [ToueMy rajieHre HaMpspKeHUs B IMHUU 3aBUCUT OT KO3 ULIMeHTa MOILIHOCTH?

6. [TosicHuTe Ha TpuMepe, KaK 3aBUCUT BeJMUMHA T[IOJTHOM MOILHOCTA MCTOUHHUKOB
3JIeKTPO3HEPryr OT KO3 duljeHTa MOL{HOCTH MOTpeOuTes.

7. O6bsicCHUTe, YTO TIOHMMAIOT TI0/, aKTUBHOM, PEeaKTUBHOW W TIOJIHOM MOLLJHOCTSIMH, U TOKa3aTh, IO
KakiM (opMyJ/iaM OHH PaCCUMTHIBAIOTCS.

8. Hanvimte ¢opmyrbl AJisi pacueTa COTIPOTHUBJ/IEHUS], TOKOB, HarpsDKeHWHM, MOLIHOCTeN [Jis
CXeMbl UCCJIeJOBaHUH.

9. IlpuBeauTe criocobbl yBemmueHus1 KO3Q@UIeHTa MOIHOCTA €CTeCTBEHHBIM ITyTEeM.

10. [MosicHUTE C UCTI0/Ib30BaHUEM BEKTOPHBIX JuUarpamm, Kak 3aBUCHT KO3(ULIMeHT MOIIHOCTU
NoTpeduTesisi OT BeJTMUMHBI aKTUBHOM (PeaKTUBHOMN) COCTaB/ISIOIIeN TOKa Harpy3Ku.

11. B anekrpuyeckoii Lier (CM. puc. 5.2) IPOU3BesT TIOJHYH KOMITEHCALIMI0 PeaKTUBHON MOLIIHOCTH.
Ha ocHoBaHMM TMOKa3aHMI KakKMX TIPUOOPOB MOXKHO C/ie/laTh Takoe 3ak/moueHre? OOBSICHUTD TIPH TTOMOLIN
BeKTOPHBIX AMarpaMM U € (pU314ecKoi TOUKH 3peHMsl.
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B KoHLe 3aHaTUS mnperojaBarenb IyTeM YCTHOTO OINpoca IIpOBepsieT yCBOeHWe 3HaHWU
CTYZEeHTaMHU 10 BOIIpocaM /il caMonpoBepku. O¢GopmiieHHbIe OTYEeThI IPOBEPSIFOTCS M MO/ITUCIBAIOTCS
TperofiaBaTesieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTABJSIETCSI CTYAEHTY, KOTOPBI NMPUHMMAaET aKTUBHOE ydYacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/IBHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe T1OCTaBJIeHHbIe
BOMPOCHI, yMeeT TIO/b30BaThCSl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BjiafileeT  MeTO[aMu
3/IeKTPUYECKUX U3MEpPEeHUI.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTOpbI TPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPY OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI /10MyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKaXKatoIll1e ero Co/iepKaHusl.

3 0amia BBICTAB/ISETCSA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUU pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMIseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/1a BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBUJIbHO O()OPMIISIET OTUET, [PU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

(I)OH/] TeCTOBbIX 3a,ua1mifl AJIA TEKYIEro KOHTPOJisA 3HAHHUM 110 TeMe:

Bbibepume o0uH eapuaHm omeemd.
YriioBasi yacToTa w onpejesisieTcsi B COOTBETCTBUH C BbIP)KEHUEM:

w=2fT

w=l/T

+w=2p f

w=2pT

MrHoBeHHOe 3HaueHue 0AHO0()a3HOr0 CHHYCOU/Ia/IbHOT0 TOKA i(t) 3anuChIBaeTCA:
+ 1(f) =1 sin(af + y,)

i) =1 (X +y)

i) =U (¢ + %)

i) =U_sm(f+y,)

Yron casura gas ¥ mexay Hanpsokenuem i(f) =U sin(af + ¢/, ) u Tokom
i) =1I,sm(wt + ) onpegensierca Kax:

P=—y,~V,

=Yy,

tO=Y, Y

p=y,tV;

AMNIMTY/Aa CHHYCOM/JQ/IBHOT0 HanpshKeHus u(t), 3aaHHoro rpaguyeckn

E pu
200

n “o, ot cocraB/ser:

/2 27 pag

282 B

2pB

141B

+200 B

JlelicTBy10IIlee 3HaYeHHe CHHYCOH/AA/IbHOI0 3/IeKTPHYeCKOro ToKa
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it)=I sin(@t + y,) ompepensercs Kak:
I siny,

I /siny,

+ I 12

J2 1,

MrHoBeHHOe 3HaueHue ToKa i(t) npu Hanpsbkennu u(t)=100 sin 314t B u BeimunHe R, paBHoM 50

OM cocTaBUT:
R i
— 17—
i
—_—

0,5sin 314t A
+2 sin 314t A
150 sin (314t+p/2) A
5000 sin (314t+p/2) A
R
HauasibHas ¢a3a Toka i(t) npu Hanpsokenuu u(t)=100sin(314t+ 1/4) B cocraBur 1 F——:
—_—
-1t/4 paz,
0 pan
+1 /4 pan
3r /4 pag,
WHAYKTHBHOE COMPOTHUB/IEHHE X [ PABHO :
1/l
ax”
1/
+ @l

EMKOCTHOe CONPOTUB/IEHHE L ¢ PABHO :
ax”

+1/(wC)

ar

1/(wrl)

EMKoCTHOe conpoTuB/ieHne - - npu Bemunne C=100 Mk ® u yryioBoii uacrote w=314pap/c
PaBHO :

c g
o_| |l<>
—

31400 Om
+ 32 Om
314 Om
100 Om

KomniekcHoe COnmpoTHuB/IEHHUE Z MpHA KOMIIVIEKCHBIX HAIIPAXE€HUU [_)r H TOKe i Had BXoJe

MACCUBHOTO0 JBYXIIO/IOCHHUKA PABHO :
I

—
o

LU =z
o

+ U/l
I/U
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| i

-1

Yron casura a3 j MeXxay HanpspDKeHHeM TOKOM Ha BXOJe MPHUBEJeHHOMH [Ny CHHYCOH/Ja/IbHOr0
TOKa paBeH :{,_rv{%'\_é_ﬁ

arctg (L/R)

R/wL

oL/R

+arctg (0L /R)

Ic IS

Xo R
KoMIIeKCHOe CONpOTHB/IeHHE MPUBEAEHHOMH 1end Z paBHO D_” —

+ R—j/(®C)
R+C

R + joC

R — joC

7
14.BexTOpHoOM# fUarpamMme ii P COOTBETCTBYeT cxeMa:
[.‘

A

—f I
L R

G_r‘v‘v\_:_o
=
=

U
BekTOpHOM JuarpamMme 29’ COOTBETCTBYeT cXeMa:
1

R

e— }—o
I o
Q_ﬁm_l I—m
o B
—
L R
R A S

Z[I[H KaTyIIKH HHAYKTUBHOCTH, BK/IIOUEHHOM B [enb [MepeMeHHOro TokKd, CripaBe/j/yiIiBO
OTHOIIIeHHue

uL = LJ- ir dt i L
I di.

+uL = dt /m
. €L

ur = Lip -—
di. . U,

uL = dt + LJ- icdt EE——
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ﬂf[ﬂ KOH/A€HCATOPAd, BK/ITWUYE€HHOT'0 B LI€IIb [IEPEMEHHOI'0 TOKA4, CIIPABEJ/IMBO OTHOIIIEHHE:

1( . I
fu = EJ. icdt )
diC C
dt / | | 7
uc = Cic u
_ dic L icdt c
u="g * C -

Ecnu HanpspkeHue oniepe)kaeT ToK Ha 30 , TO xapakTep Harpy3KH:

30° [

+aKTUBHO-UHAYKTHUBHbIN

aKTUBHO-eMKOCTHOM

WH/yKTHUBHBIN

€MKOCTHOM

B BeTBH, cojepikaiieil UnCTO MHYKTUBHbIN 3/ieMeHT L:
TOK OTCTaeT OT HarpsbKeHus 1o (a3e Ha yrou ¢

TOK OIlepexaeT HalpspKeHus 110 (pa3e Ha yrom @
+HarpsbkeHe OTCTaeT OT TOKa 1o ¢a3e Ha yroJi 7t/2

TOK OTCTaeT OT HarpsbKeHus 110 ¢a3e Ha yroJ /2

B BeTBH, cojepikallieil YNCTO eMKOCTHbIH 371eMeHT C:
TOK OTCTaeT OT HanpshKeHUs Mo ¢ase Ha yros @

TOK OIlepe)xaeT HalpspKeHus 110 (pase Ha yrom @
+HarpsbkeHre OTCTaeT OT TOKa 1o ¢a3e Ha yroJi /2

TOK OTCTaeT OT HarpsbKeHus 110 ¢a3e Ha yroJ /2
Bk/1l0ueHHUI0 MHAYKTUBHOM KaTyIIKU B Liellb CHHYCOMAQ/JIBHOI0 TOKAa COOTBETCTBYeT BEKTOPHas
AuarpaMma:

|
|

1. 2. +4.
AKTHBHasi COCTAB/IAIOIASA KOMILUIEKCHOM MPOBOJUMOCTH 10 KOMILIEKCHOMY COTIPOTHBJ/IEHUIO
BeTBH ompeje/isierca no ¢popmyie:

+g=R/Z%;

b=X /7%

Z:R+]XL —]XC;

Y =g—jb.

OOIHi TOK B JaHHOM IIeNM PaBeH:
0A; -
+1 A;
2A;
3A. [ le=1A lo-3A

U Xt R L e

OO0I1ee HanpsHKeHHE B JAHHOW LieNH PABHO:
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XL R Xc

0 B; —N 1 I
+100 B; Ui-200B Ur-100B  Uc-200B
200 B; ~U

300 B.

ITo/1THOe COMPOTHB/IEHHE Yy4YacTKa IIeNH, Cojep)Kalleid pe3uCcTop, MHAYKTHBHOCTH U €MKOCTb,
onpejesOT no GopmyJie:
Z=R+X1+Xc

_ [p2 v 2
+Z_\/R XX )

Z=R-X.-Xc

_[p2, 42 2
Z_R+XL+XC

Pe30HaHC TOKOB B 3/1eKTPHUYeCKOH Liell1 BO3HUKAET:

B KOHTYpe C NnapaslesibHbIM COeJUHEHUEeM UHYKTUBHOW KaTyIlIKU U KOHJeHCaTopa;

B KOHTYpe C M0C/1e/J0BaTe/IbHbIM COeZJMHEeHNeM MHAYKTHBHOM KaTyIKU U KOHJeHCaTopa;
TIpPU paBeHCTBE HYJIO MTOJIHOTO BXOZAHOTO PeaKTUBHOI'O COMPOTUBI/IEHUS KOHTYPa;

+TIpU paBeHCTBe HYJIIO NTOJIHOW BXO/IHOM peakTHBHOU MPOBOJMMOCTU KOHTYpa.
XapakTepuCTHKY MH/JYKTUBHOCTH KaTyIIKH WUTIOCTPUpPYeT rpadguk:

U,B]/ Q,KH/V W.B6 V W,ﬂ)KV
> > > >
LA uB Wy T.c

+ Q) 2) 3 4)
XapakTepuCTUKY KOHAeHCAaTopa WIIICTPpUpYeT rpaduk:

U,B]«/ Q,Kn»[\/ W B6 ,I\/ W,ﬂmV
> > > >
LA T,c
1) u,B 1A

2) 3) 4)

+

»

0 t

I'paduk n3meHenus Toka npu t > 0 COOTBETCTBYeT LieNu:

i
[

- L
(@]

Loa @

+1 2 3
K nepBomMy 3dKOHY KOMMYTAIlMH OTHOCUTCHA COOTHOILLIEHHE:

iL(0-) iL (0+)
Uc (0-) =Uc (0+)
+L (0) =iL (04)
Uc (0-) Uc(0+)
Ko BTOPOMY 3dKOHY KOMMYTAIL[UH OTHOCUTCHA COOTHOILII€EHHE!:
iL(0-) iL (0+)
+UC (0-) =Uc (0+)
35



i, (0)) =iL (04)
Uc(0-) Uc(0+)
B BHEKTPHHECKOﬁ ey ITPpA 3dMblKaHUHU K/ITH04Yad S He MOI'YT U3BMEHHUTbCHA CKAQYKOM TOKH:

Iy I3 |
— " R1 — L1

'7.7/\/\

l . K ﬁ —
o e H o éj[}w
[

11, 12, 17

I4, Is

+13, I6

11, 14, I5, 17

BKJ/IIOUEHHI0 eMKOCTH B Iiellb CHHYCOH/JQ/IbHOT0 TOKAa COOTBETCTBYET BEeKTOPHAsA AHarpaMma:

Ly U
| L i i |

L .
+1 2 3 4
3ajjaHbl TOK U HanpspkeHHe: i = I max * sin (t) u = Unax * sin(t + 30°). Onpeaenure yros casura ¢as.
OO
+30°
60°
150°

Cxema COCTOMT M3 O[JHOI'0 Pe3UCTUBHOIO 3jieMeHTa C conporusjeHneM R=220 Om. Hanpsixkenue
Ha eé 3axuMax u= 220sin628t. OnpegenuTe Noka3aHusi amnepMerpa U BoJibTMeTpa.
+I=1AU=220B

[I=0,7 AU=156 B

[I=0,7AU=220B

I=1A U=156 B

AMiuinTyaa cuHycoMpaanbHoro HampsbkeHusi 100 B, mauanbHasa ¢asza = - 60°, ygacrora 50 I'm.
3anuimuTe ypaBHeHHe MTHOBEHHOr 0 3HaUeHNsl 9TOr0 HaNpsDKeHHUs.

u=100cos(-60t)

u=100sin (50t - 60)

+u=100sin (314t-60)

u=100cos (314t + 60)

ITotHas moTpedsigeMas MOIHOCTH Harpy3ku S= 140 kBT, a peakTuBHass MoIHOCTH Q= 95 KBAp.
Onpepenure Ko3¢gpunyeHT Harpy3Ku.

cos = 0,6
cos =0,3
cos =0,1
+cos = 0,9

IIpy KakoM HanpsDKeHHHM BbIrOJHee IiepefaBaTb 3JIeKTPUYECKYH) 3>HEPrul0 B JIMHHMHU
3/IeKTponepeAay NpH 3aJJaHHOH MOLHOCTH?

I1py noHwKeHHOM

+[1pu roBbILLIEHHOM

bespasnuuno

3HaueHue HarpsbkeHus yTeepxzeHo ['OCTom
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Omnpepenure nnepuoj CUrHa/ia , eC/id 4acToTra CHHyCou/jaibHoro Toxka 400 I'n,.

400 c

1,4 c

+0,0025 ¢

40 c

OOBIYHO BEKTOPHbIE JUArPaMMbl CTPOAT AJIA :

AmruTyiHbIX 3HaueHU D/]C, HanpspKeHUH U TOKOB

+[detricTByroiux 3HaueHu D/1C, HanpsKeHU U TOKOB.

MrHoBeHHbIX 3HaueHu J3[1C, HanpsbKeHU U TOKOB.

[elCTBYIOIINX U aMIUIMTYAHbIX 3HaUeHUH

Kak u3MeHHUTCA cABUT (pa3 MeX/y HanpspKeHHeM W TOKOM Ha KaTyIIKe HHYKTHBHOCTH, eC/id 00a
eé napameTtpa (R u X1) ofHOBpeMeHHO yBeIMuyaTcs B ABa pas3a?

YMeHbIIUTCS B iBa pa3a

YBenuuuTcs B [jBa pasa

+He usmeHuTcs

YMeHbIIMTCS B YeThIpe pasa

MrHoBeHHOe 3HaueHHe Toka [=16sin157t. OnpejenuTe aMI/IMTYJHOE U /IeMCTBYHOILee 3HaYeHHe
TOKa.

16 A; 157 A

157 A ;16 A

11,3A;16 A

+16 A; 11,3

B penu CHHYCOHAAQTBHOTO TOKA C Pe3UCTUBHBIM 3/IEMEHTOM Heprus HCTOUHHKA nmpeodpa3yercs B
JHepPruio:

MarHUTHOT O T0J1S1

3JIEKTPUUYECKOr'0 10151

+Ter/I0By10

MarHMTHOTO Y 3JIeKTPUUeCKOro moJiei

YKaxuTe nmapaMeTrp nepeMeHHOro TOKa, OT KOTOPOro 3aBHCHT HUH/JYKTHBHOE COMPOTHB/IEHHE
KaTyIIKH.

[JenicTByrolllee 3HaUeHUE TOKa

HauvanbHas ¢a3a Toka

+Ilepuop nmepemeHHOro TOKa

MakcuManbHOe 3HaueHre TOKa

KonpeHcarop eMKocTbi0 C MOAK/IIOUEH K MCTOYHUKY CHHYCOMAQ/IBHOr0 TokKa. Kak M3MeHUTCHA
TOK B KOH/IeHCaTope, eC/Id YaCTOTy CHHYCOM/Ja/IbHOI'0 TOKA YMEHbUIUTh B 3 pas3a.

TOK B KOH/ZIeHCaTope He 3aBUCUT OT YaCTOThl CUHYCOMZA/IbHOIO TOKaA.

YMenbIMTCS B 3 pasza

+YBenuuutcd B 3 pasa

OcTaHeTcst HeU3MeHHOU

Kak u3MeHHUTCs nepuoj CHHYCOU/AQ/IbHOI0 CUrHaJia MPU YMeHbIIeHHH YacToThl B 3 pa3a?

[Tepriog He U3MeHUTCSA

+Ileprop yBenuutcs B 3 pasa

[Tepuiog ymeHbIMTCS B 3 pasa

[Tepuop n3menuTcs B 6 pas

Karyimka ¢ MHAYKTUBHOCTHI0 L moAK/II0ueHa K UCTOYHMKY CHHYCOM/Q/IbHOr0 HanpsokeHus. Kak
U3MEHUTCA TOK B KaTyllIKe, eC/Id YaCTOTa MCTOYHUKA YBe/IMUUTCA B 3 pa3a?

+YMeHbLLIUTCS B 3 pasa

YBemmuutcs B 3pasa

He vizmenurcs

N3menuTcs B 6 pas
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MeTopMKa 1TpoBeieHUs TeKYIero KOHTPOJIs

[TapameTpbl METOAMKHA 3HayeHue rapameTpa
IIpenen nanTeILHOCTHA BCErO KOHTPOJIA 20 MUHYT
ITocnenoBaTenbHOCTb BHIOOPA TECTOBBIX 3aJaHUM CrnyuaiiHas
[TpepsiaraeMoe KOJIMUeCTBO TeCTOBBIX 3aaHUM 10

KpuTepuu onjeHKu:

5 0a//IOB - OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, KOTODBIA MPaBWIHHO BhIMTOMHUI 90-
100% TecTOBBIX 3a/laHUM.

4 0a/IoB - OLIEHKA «XOPOLI0» BBICTABJISIETCS CTY/IeHTY, KOTOPBIY MPaBUIBHO BhIMOHUI 70-80%
TeCTOBbIX 3aJaHUM.

3 0Ga/ma - OIeHKA «Y/JOBJIETBOPUTENILHO» BBICTAB/ISETCS CTYJEHTY, KOTOPBIH TPaBUILHO
BbINo/HWI 50-60% TecToBbIX 3a/]JaHU.

OueHKa «Hey/0BIeTBOPUTE/IbHO» BBICTAB/ISAETCS CTYZEHTY, KOTOPbIM IPaBU/IbHO BBITOTHU
MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.

Paspen Ne3 «Tpexda3Hbie nenu»
KoHnTponupyemble KoMneTeHLIMH (3HaHUS, YMEHUs):
OK-1; 2, IIK - 2.1; ¥1; ¥3; 31; 33, JIP-18

Bomnpocs! /11 TMCBbMEHHOI0 OMpoca:

1. Tpexda3zHele ciMMeTpUuHble cucTeMbl D/C.

2. CoeaguHeHHe 3Be3/I0M U TPeYyro/JbHUKOM. JIMHeliHble U HYJ/IeBOW TPOBOJA, JIMHEWHble U
(ba3Hble HaNpsDKEHUS U TOKU.

3. Kak BbI 00BsICHUTE, UTO HaNpsDKeHHsl, KOTOPbIe TI0yYaloT OT Tpexda3HbIX LieTei, MOTyT ObITh
rpe/cTaB/ieHbl cieayommm psgom: 127, 220, 380, 660 B?

4. KakoBbl (DyHKLIMM HYJIEBOT'O IPOBO/A B CUCTEME «3Be3/ja» — «3Be37ia» IIpU HeCUMMeTPUUHOU
Harpyske?

5. Ilpy Kakux crocobax CoeJUHEHUs] TeHepaTopa C Harpy3Kod JIMHeMHBbI TOK pPaBHSETCS
(ha3HOMYy TOKY?

6. TIpy Kakux CcIriocobax COeAWHEHWS TeHepaTopa C HArpy3KOoW J/MHEHHOe HarpsbKeHne
paBHsieTcst pasHOMY?

7. PacueT CHMMeTPUUHOM LieNy NIpY COeJMHEeHUY 3Be3/a-3Be3/a.

8. PacueT ciMMeTpUUHOM Liey Npy COeIMHEeHUY TPeYTro/IbHUK-3Be3/a.

9. PacueT HeCHMMeTPUUHOM LIy TIpY COeJMHEeHUM 3Be3/1a-3Be3/a.

10. PacueT HeCUMMeTPUYHOM LIy NP COeIMHEeHUM TPeyTrO/IbHUK-TPEeYT O/IbHUK.

11. PacueT HeCUMMeTPUYHOM Liey NpY COe/IMHEeHUM TPeyTro/IbHUK-3Be3/a.

12. CooTHOIIEHNS MeXAY JIMHEeHHbIMUA U ()a3HbIMU HarpsDKeHUsIMU M TOKAMU TIPU COeIMHEeHNHN
HeCMMMETPUUYHOU Harpy3KU 3Be3/0M.

13. CooTHOIIEeHNS MeXAY JIMHEeHHbIMUA U ()a3HbIMU HarpsDKeHUsIMU M TOKAMU TIPU COeIMHEeHNH
HeCMMMETPUYHOU Harpy3KU TPeyroJbHUKOM.

14. CooTHOILIEeHNS MeXAY JIMHEeHHbIMUA U ()a3HbIMU HarpsDKeHUsIMU M TOKAMU TIPU COeIMHEeHNN
CMMMETPUYHOW Harpy3Ky 3Be3/0M.

13. CooTHOIIEHNS MeXAY JIMHEeHHbIMUA U ()a3HbIMU HarpspKeHUsIMU M TOKAMU TIPU COeIMHEeHNHU
CMMMETPUYHOW Harpy3Ky TPeyroJbHUKOM.

16. Kak 3KcrieprmMeHTaIbHO Onpesie/uTh 3aKuMbl a3 A, B, C ciMmeTpruHOi Tpex(a3sHOU CUCTeMbl
HarpspKeH! ?

17. AKTUBHasl, peakTUBHas Y MO/IHasi MOLLIHOCTH TpexX(a3HOoW CUCTEMBI?

18. [Touemy npy CUMMETPUYHOW Harpy3Ke pacueT MOKHO BeCTU Ha OJHY (a3y”?

19. [ToueMy aKTMBHYIO MOILHOCTb Tpex(a3HOW CUCTeMbl MPU HAJIMYUM HYJIEBOIO MPOBOJA
HeJb351 U3MepSITh C IOMOLLbIO CXeMbI C IByMsI BATTMeTpaMu’?

W3 TecToBBIX 3a7aHnii (GOPMUPYeTCsl 5 BAPUaHTOB 3a/laHKH T0 3 BOMPOCA B Ka’KJOM.
KpuTepuu onjeHKu:
5 0a/UI0B - BBICTAB/SIETCS CTY/JEHTY, KOTOPBIA IPABUIBLHO BBIMIOJHUI BCE TOCTaBIE€HHbIE
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BOTMPOCHI, JIOTUUECKA ¥ CTPOMHO W3/1araeT yueOHbI MaTepHasl, yMeeT IIPOU3BOUTE T10/]00p 3/IEMEHTOB
9/IEKTPUUECKUX 1leTel, 3HaeT MeTO/bl pacyeTa W HM3MepeHUs] OCHOBHBIX TapaMeTpPOB 3J/IeKTPUUeCKUX
Liene.

4 0Ga/uia - BBICTABISETCS CTY/AEHTY, KOTOPbIM IO CYI[ECTBY OTBeuUaeT Ha I10CTaBJIEHHbIE
BOIIPOCBHI, C HeOOJBIIUMH TOTPEIIHOCTAMA TIPUBOAUT (POPMYJIMPOBKU ONpeJe/ieHHi, B OTBeTe
JIOTTyCKaeT HeboJIbIIMe TTpo0esibl, He UCKaXKAIOIHe er0 COZiep>KaHusl.

3 0a/u1a - BBICTAB/SIETCS CTY/E€HTY, KOTOPbI He COBCEM TBEp/JO BJafieeT MaTepHa/ioM, TpH
OTBeTax JOIyCKaeT MaJsiOCyIlleCTBeHHbIe TIOrPeITHOCTH, UCKa)KeHUsl JIOTHUeCKOU Toc/ie[joBaTe/TbHOCTH,
HETOUHYIO apryMeHTal[|I0 TeOPeTUUeCKUX TT0JI0KEeHUH.

2 Oa/uta - BBICTAB/IAETCI CTY/EHTY, KOTOPbIM c1ab0 BjaZieeT MaTephalioM, TpU OTBeTax
JIOTTyCKaeT CyI[eCTBeHHbIe TOrPelIHOCTA apryMeHTalud TeOPeTHUeCKUX T0JI0’KeHHUH.

1 6amn - BBICTAB/SETCS CTYZEHTY, KOTOPBIM HUMeeT 00lijee IpejcTaB/eHHe O MaTepuase, Tpu
OTBeTax /IOMyCKaeT HeTOUHYI0 apr'yMeHTAl[{I0 TeOPeTUUeCKUX TI0JI0’KeHUH.

JIaGopaTopHasi pabora
Tema: UccnegoBanue nenu Tpexga3Horo Toka
MPH COeAMHeHUH MOTpeduTe el Mo cxemMe «3Be3/ja»
(BpeMms rpoBe/ieHus1 3aHATHS — 3 yaca)

Lleab 3aHsimusi: ¥icciefoBaHue Lieny Tpex($a3HOoTro TOKA MPHU COeAMHEHUH TIOTpeOuTe el SJHeprun
10 CXeMe «3Be37ia» /IS pa3/IMUHbIX PEKUMOB PabOOTHI.

ITopsi0ok ebinoaHeHuUst pabombl
1. Cobparthb 3/71eKTpHUecKyO Liellb COrIacCHO PUCYHKY.
A

D
AR
Tl

()W(LX

®

()O$'<

Puc. IIpuHyunuanbHas snekmpuyeckas cxema ucc1e0o8aHust
mpexgasHoll yenu npu coeduHeHUU nompebumesnetl no cxeme «36e30a»

2. YCTaHOBUTh CUMMETPUUHYIO Harpy3ky B (pazax (0JWHAKOBOEe KOJIMYECTBO JiaMIl B KaXKZOM
dase) ¥ 3anucaTh MOKa3aHUs MPUOOPOB MPU HaJTMUKUKM HEHTPabHOTO MPOBOZA U 0e3 Hero (BK/IIOUeHHe U
OTK/IFOUeHHe HeUTpasbHOr0 ITPOBO/iA TIPOM3BOUTE TyMOiepoMm S).

Ybeputnes, uto U ), = ﬁ Ug,.

3. YCTaHOBUTh HECMMMETPHUUYHYI0 Harpy3Ky (a3 (pa3Hoe KOJMUeCTBO JiaMIl B KaxkAou ¢ase) u
3aruMcaTh roKa3aHus MPUOOPOB MPU Ha/IMUMK HEMTPaIbHOTO MPOBOZA 1 6e3 Hero.

4. YCTaHOBUTb CUMMETPUUHYIO HAarpy3Ky Y, OTK/TFOUMB BCe JIaMIThl B OMHOM U3 (a3 moTpeduTess, uto
COOTBETCTBYeET 0OpBIBY B IaHHOM (ha3e, 3armcarh TOKa3aHust PUOOPOB MPY HAIMUMK HEHTPabHOIO MPOBO/IA
u 6e3 Hero.

5. ITpoBecTH OMBIT KOPOTKOTO 3aMblKaHus (a3bl 6e3 HelTpasbHOro mpoBoja. st 3TOro
HAKOPOTKO 3aMKHYTh Hauajo ¥ KOHel] 110001 da3bl, HaripuMep A u X. Harpy3ka AByx Apyrux ¢a3s mpu
3TOM JIO/DKHA ObITh CUMMeTpHUHasl, HeMTpabHbINA TIPOBOJ, OTK/IIOUEH. 3arvcaTh MOKa3aHUs MPHUO0pOB.
Bce fmaHHbIe U3MepeHUH ¥ BBIYMC/IEHUH BHECTH B Tabuiyy 7.1.
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Tabauya. Pe3ynbmambl UCC1e008aHUS 31eKmpuuecKoll yenu ¢ coeOuHeHueM nompebumeseli no cxeme
«36€30a»
Xapakrep Un B Us, | Uc, | Uas, | Ugc, | Uca, | Unn, | Ia, | I, | Ic, | In,
Harpy3Ku ’ B B B B B B A| A|] A| A
1 2 3 4 5 6 7 8 9 10 | 11 | 12
CummMeTpuuHasi 6e3 HeHTpaIbHOro
TIPOBO/IA
CuMMeTpUYHas C HeUTpa/IbHbIM
TIPOBO/IOM
Hecumvmetpuunasi 6e3
HeWUTPaJIbHOT'0 ITPOBOZA
Hecummetpuunas ¢
HelTpa/IbHbIM MPOBOZIOM
[TonHast pa3rpy3ka ofHOM (ha3bl
6e3 HelfTpa/IbHOr O IPOBOJIA
[TonHast pa3rpy3ka ofHoM (ha3bl
HelTpa/IbHbIM MPOBOZIOM
KopoTkoe 3amMbikaHue (ha3bi 6e3
HEWUTPaJIbHOT'0 [TPOBOZA

HpUMeuaHue. Unv — HallpsKeHue, H3MepsemMoe Mexay HEﬁTpaﬂbeIMH TOUYKdAMH TeHepaTopa U
Harpy3kKu.
6. HOCTPOI/ITB BEKTOPHbI€ JUArPAMMBI AJId Ka>KA0I'0 ITYHKTA.

CoolepacaHue omuema
1. TIpuHOMIMabHas /IeKTPUYecKas Cxema 1abopaTOpHOM YCTaHOBKH.
2. Tabnuija ¢ pe3yabTaTaMy U3MepeHUA.
3. PacueTHble (popMyJibl U BEKTOPHBIE AUarpaMMbl.
4. BeiBogpl 110 paborTe.
KoHTpo/1bHBIE BONIPOCHI

1. Kakoe coenyHeHue (ha3 reHepaTopa ¥ Harpy3KM Ha3bIBaeTCs «3BE3/0M» ?

2. KakoBo cooTHoleHre MexAy (a3HbIMM W JUHEUMHbIMU HampsUKeHUSIMA W TOKaMHu IIpU
COeJMHEHUU Harpy3KH «3Be30»?

3. OOBSICHUTH Ha3HauUeHHe HyJIeBOro MpPoBOJa.

4. Kak onpeziesiuTh TOK B HyJIeBOM IIPOBOJie?

5. UTo Takoe HampsbkeHue CMelleHus1 HeUTpanu? B Kakux ciayuasix OHO paBHO HYJIFO?

6. UeM oracHO KOpPOTKOe 3amMblKaHWe OJHOW (a3bl MpYM HAJIMYUU U OTCYTCTBUU HYJIEBOTrO
rnposoja?

7. Kakas Tpex(asHasi cucTeMa Ha3bIBaeTCsl HeCBSI3aHHOW?

8. [TosicHUTb MOCTPOEHHbIE BEKTOPHBIE JUarpaMMBbl.

B KOHLIe 3aHATHUA TIIpernofdBaTe/ib IIyTeéM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHui
CTyA€HTaMH I10 BOIIpOCaM [Jisd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MOAINMHNCBIBAOTCA
rnperiogaBaTesjieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTABJSIETCSI CTYAEHTY, KOTOPBI NMPUHMMAET aKTUBHOE ydYacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBW/IbHO OTBeuaeT Ha BCe T1OCTaBJIeHHbIe
BOMPOCHI, yMeeT TI0/Ib30BaThbCsl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BiafileeT  MeTO[aMu
3/IeKTPUUECKUX U3MEpPEeHU.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI 10MyCKaeT
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HEe3HAUYNTE/IbHbIEe HETOYHOCTH, HE UCKAXKAIOIIME €ro COAeP KaHHA.

3 0Oa/y1a BLICTaBJIAETCSA CTYAEeHTYy, KOTOprﬁ IMPUHUMAET HE€ O4YE€Hb dKTHBHOE€ Yy4UdCThe B
BBITIO/THEHN paGOTLI, MMPpaBHUJIBHO MW aKKYpPdTHO O(l)OpM]IHET OTYeT, IPU OTBETE HA IIOCTaBJ/IEHHbLIE
BOIIPOCHI AOIMYCKde€T HETOUHOCTHU.

2 0a/u1a BLICTaBJIAETCSA CTYAEeHTYy, KOTOprﬁ IIaCCMBHO OTHOCHUTCA K BBIIIO/IHEHHIO pa60TbI,
IMMpaBHUJILHO O(i)OpMJ'IHET OTYET, IPpU OTBETE HA ITOCTAB/IEHHBIE BOIIPOCHI UCIILITHIBAET 3aTPYyAHEHMWA.

JIaGopaTopHasi pabora
Tema: UccnegoBanue nenu Tpexga3Horo Toka
MPH COeAMHEHUH MOTPeOduTe el Mo cXeMe «TPeyro/IbHUK»
(Bpems rpoBefieHus 3aHATHS — 3 yaca)

I.[em; 3dHATHUA: NCC/IeJOBaHWE pPA3/IMUHBIX PEXXKMMOB pa6OTbI HOTpE6I/IT6JIeI‘/JI TpeX(i)aBHOFO TOKa,
COeJMHEHHBIX I10 CXeMe «TPeyIrOJIbHHUK».

ITopsi0ok ebinoaHeHuUst pabombl
1. Cobpathb 371eKTpHUeCKy0 CXeMy COTJIaCHO PUCYHKY.

A (oa)
—
o )

(0

Puc. Cxema uccnedosaHust mpexgasHol yenu
npu coeouHeHuU mpey20/1bHUKOM
2. Iameputh ¢a3Hble, TMHEHHbIE TOKA W HAIpsDKeHUs] TIPM CHMMeTPUYHON Harpy3ke ¢a3. Y0eauThcs,
uTo I;1 = «/5 Io. laHHbIe U3MepeHUl 3aHeCTH B TaO/IHLy.
3. [Ipou3BecTy aHa/lOrMyHble W3MepeHUs [/ HeCUMMETPUYHOM Harpy3ku (BK/IHOUUTH pasHOe
KOJINYeCTBO JiamM B (pa3ax). [laHHble u3MepeHUi 3aHecTy B Tabuily 8.1.

Tabauya. Pe3ynbmambl uccnedo8aHus 3neKmpuyieckol yenu
npu coeduHeHuu nompebumeseli N0 cxeme «Mpey20abHUK»

Xapakrep Ing, | Ipc, | Ica, Ia, I, Ic, Uas, | Usc, | Uca,
Harpysku A A A A A A B B B
CrummeTpuyHas
Hecummetpuunas

O6pbIB (a3sbl

OOpBIB TMHEHHOTO
NIpOBOJA

4. YCTaHOBMB CUMMETPUYHYI0 Harpy3Ky, OTK/IIOUUTH TOJHOCTBIO JIaMITbl B OAHOUN U3 (a3 (0OphIB
¢a3bl). [laHHbIe U3MepeHUl 3aHeCTH B Tabully.

5. Tlpy cUMMeTpUYHOW Harpy3ke a3 OCYyIeCTBUTh OOpPBIB OJHOTO W3 JIMHEMHBIX ITPOBOIOB
(pa3oMKHYTh BhIK/ItOUaTesb S). [laHHbIe W3MepeHuil 3aHeCTH B Tabuily.

6. [17151 BCeX MyHKTOB KCIIEPUMEHTA MOCTPOUTh B MacilITabe BEKTOPHBIE Mar paMMBbl.
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CoolepacaHue omuema
1. [IpuHIMITHa/BEHAs 3/IeKTpUUecKas cxema J1abopaTopHOM YCTaHOBKU.
2. Tabnuija ¢ pe3ybTaTaMy U3MepeHU.
3. PacueTHble hopMyJibl ¥ BEKTOPHBIE AXAarpaMMBI.
4. BeiBogpl 110 paborTe.

KoHTpo/iIbHBbIE BONPOCHI

1. Kakoe coezuHeHue (a3 reHepatopa WM Harpy3kKU Ha3blBaeTCsl TPeYrOJbHUKOM?

2. KakoBbl COOTHOILIIEHUSI MeXJy JMHEeWHbIMA W (Pa3HbIMU HarpsDKeHUsIMA W TOKaMM TIpU
CMMMeTPHUYHOM Harpyske (a3, coeIMHEHHBIX TPeYTrOJIbHUKOM?

3. Kak ornpezie/isitoTCsi IMHEHbIe TOKU?

4. Kak ompefiensitoTCS aKTUBHAsl, pPeakTHMBHasi U TI0JIHas MOIIHOCTU Tpex(a3HOoM Lenu Ipu
pa3/IMYHbIX Harpy3Kax?

5. KakoBbl Oy/lyT HarpspkeHHsi Ha (a3ax TIPUEMHHKOB 3/1eKTPOSHEPIMH, €C/IH  TIePEeropyT
TNIpeZloXpaHUTe/Tb B OJHOM U3 JIMHEMHBIX [TPOBO/IOB?

B KoHUe 3aHATUS mnpernojaBarenb IyTeM YCTHOTO ONpoOca IIpOBepsieT yCBOeHWe 3HaHWU
CTYZEeHTaMHU 10 BOIIpocaM il caMonpoBepku. OGopmiieHHbIe OTYEeThI IPOBEPSIFOTCS M MO/ITUCIBAIOTCS
TperofiaBaTesieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTABJSIETCSI CTYAEHTY, KOTOPBI NMPUHMMAaET aKTUBHOE ydYacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/IBHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe TOCTaBJeHHbIe
BOMPOCHI, yYMeeT TI0/b30BaThbCsl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BiafileeT  MeTO[aMU
3/IeKTPUUECKUX U3MEpPEeHU.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TIPUHMMAaeT aKTHMBHOE ydYacTHe B BBITIOJTHEHWU
paboThI, MPaBUILHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI 10MyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKaKatoIll1e ero CoZiepKaHusl.

3 0amia BBICTAB/ISETCSA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUU pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMJseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/1a BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHWIO paboTHI,
NpaBUIbHO O()OPMIISIET OTUET, [PU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

(I)OH,I_I TeCTOBbIX 3a,ua1mi71 AJIA TEKYIEro KOHTPOJis 3HAHHUM 110 TeMe:

(Bbibepume oO0uH eapuaHm omeema)
Hanpsokenne U, B npecTaB/IeHHO#N cxeMe Ha3bIBAeTCH:

A

o
B
C
e
i)
o

CpeJHeKBaJpaTUYHbIMU HarpspKeHneM
CpeHUM HarpssKeHuem

+(a3HbIM HarpsyKeHHeM

JIMHEMHBIM HarpspKeHueM

Hanpsokenne U 4z B mpejcTaB/IeHHON cXxeMe Ha3bIBAeTCA:
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+/IMHEeUHBIM HallpsoKeHrnem
CpeHEKBAJpaTUUYHBIMUA HAIIPS>KE€HUEM
q)aBHLIM HallpsKeHnem

CpeJHUM Hallps>KeHHeM

Hanpsokenune U -4 B mpeJCTaB/eHHON CxeMe Ha3bIBAeTCS:

CpeJHEKBAJpATUUYHBIMUA HAIIPS>KE€HUEM
CpeJHUM Hallps>KeHHeM

+/IMHEeUHBIM HallpsbKeHnem

q)aBHLIM HallpsKeHrnem

Hanpsokenune U, B mpeacTaB/IeHHONW cXeMe Ha3bIBAeTCA:

A -

Z.
F
B 4 L
C jg R
o =
[+

HHHeﬁHBIM HallpsbKeHrnem

CpeHEKBAJpATUUYHBIMUA HAIIPSPKE€HUEM

CpeJHUM Hallps>KeHHeM

+¢)33HLIM HallpsbKeHnem

Tpexda3Has Harpy3ka Ha3bIBaeTCss CAMMETPUUYHOM, eC/IH:
Z.:zzzbzzc qua#%¢€oc

ga # Zb * ‘Zc

tZg=2Zp=Z;

ZaF Ly #Z, n =P =¢;

B Tpex(a3znyio nenn 3/IeKTPHYECKOr0 TOKA 10 CXeMe «3Be3/ja-3Be3/1a» BBOJUTCA YeTBepThIi
NpoBoJ;

715 coracoBaHus (a3 reHepaTopa C COOTBETCTBYIOLIMMU (pa3aMU Harpys3Ku;

+1J1s1 BRIpAaBHMBaHUsI (Da3HbIX HAIMPSKEHUI NPU HECUMMETPUYECKOM HarpysKe;

AJis1 BBIDaBHUBAHUSA d)a3HbIX HaHpH>KeHI/II71 Ipu CHMMETquECKOﬁ Harpyske;

AJIA TIOAK/TFOYEHUS TIDeOXPAHUTEIA.

COOTHOILIEHHA I/I TOKOB M HaNpsDKeHul Tpex¢asHoil CHMMEeTPHYHOM Harpy3KH, COeJUHeHHO B
3Be3/ly, HUMEIOT BH/L:
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+1,=Ig; Un=+/3 Ug;

I:=+/3 Iy; Un=Uy;

U=I(-jXo);

U=l j XL;

JI/1s1 TOKOB ¥ HanpsDKeHu# Tpex(a3Hoil CAMMEeTPUYHON HAarpy3KH, COeJMHEHHO| B TPEyro/IbHHK,
CnpaBe,E[HHBLI COOTHOIIIeHUA:

I:=lg; Un=~/3 Ug;

+1,=~/3 1; Un=Usg;

U=I(-jXo);
U=1j XL;
Iloka3zaHnue aMrlepMeTpa B TpeX(l)aBHOﬁ nemnu HPI/I CHMMETquHOﬁ Har‘py3Ke AO/DKHO 6BITB paBHO:
Z
A —
3A; Zg
+0 A; B I:Z—'
2A; c —
1A. ~
N W,
Iloka3zaHnue BOJILTMeTpa B TpeX(l)aBHOﬁ nemnu HPI/I CHMMETquHOﬁ Har‘py3Ke AO/DKHO 6BITB paBHO:
Zp
A LT
300 B; Zs
+0 B; B {
220 B; c —2% |
110 B. .
<
N )

CooTHoIIeHHue MexXay JIMHEeHHBIMH TOKAaMH CUMMETPHUYHOI'0 IpUEMHHKAQA, COeJUHEHHOI'0 B 3Be3]1y
U TPEYroJIbHUK IPHA MUTAHHUHU OT O0JHOT'O0 M TOr0 )K€ CHUMMETPUYHOI'0 UICTOYHHUKA, PABHO:

Ina = Inn

+na = 3-Int
Ina = V3:Int
Ina = 1/2-IpA

CooTHoIIeHHue MeXAY JdKTHBHBIMH MOIMHOCTAMH OJHHAKOBBIX CHMMETPHYHbLIX NPpUHEMHHKOB,
CO€AMHECHHLIX B 3B€3y U TPE€Yro/JIbHUK IPH NMHUTAHUHU OT OJHOI0 M TOro >xe CMMMETPHYHOIO
HMCTOYHHKA, COCTABHUT:

Pa=Px

+Pp =3P+
Pa = V3P~
Par=1/2-P+

13 BeKTOPHOH AMarpaMMsbl cjiefyeT, uro B (pa3y C Tpexda3Hoi 4eTbIPpeXIPOBO/JHOH Lienu

BKJ/TIOYEHBI:
Ua

la Ib
< >

Uc Up
lc
pe3suctopsl R
+pe3uctopsl R 1 KoHgeHcaTtopbl C
pe3ucTopsl R 1 KaTymku UHAYKTUBHOCTH L
KoHZieHcaTopbl C
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CumMmMeTpuyHOH Tpex(ga3Hoi CUCTeMOH 3./1.C. (HanpsDKeHUH, TOKOB) Ha3bIBaeTcs Takas cUcTeMa,
KOTOPYI0 MO)KHO 3anucaTh B BHJe:

+uy = 108507 ; 2, = 10 5in (1001 — ) 1y = 10sin (1501 — 2.5
U, = 10sin314r; u, = 20sin(314t — 1207); u; = 30sin(314r — 2407).

) AT, =,
LL=1Ie5;,=1e'3;1, =1.
E,=FE; E,=Ee /%" E, = Fel%
JInHelHOe HanpshKeHHe B MHOro()a3HoM Liely 3TO:
Pa3HOCTB NoTeHIMAa/I0B TOUeK B Havyasle ¥ KOHLle NIPOBO/ja JIMHUU
+HanpspkeHre Mexzy AByMsl TMHEWHBIMU IPOBOJIAMU
ITpousBefeHre TOKa B JIMHUU Ha TI0/IHOE COMPOTHB/IeHUE (pa3bl HArpy3KU
HanpspkeHre Mexxly HauazoM M KOHLIOM (ha3bl Harpy3kKu
CumMMeTpuYHbIH Tpex(a3HbIi NOTPe0UTe b, COeJHHEHHBIH B TPEYro/IbHUK, MOJK/TI0UEH K
Tpex(¢a3sHou ceTH HanpsbkeHueMm 220 B.
Omnpe/ie/INTH JTHHENHBIN TOK, eC/TH conpoTuBieHue ¢a3bl noTpeduTesisi pasHo 11 Om

G

%) < Ik

s

20a

60 a

+34,6 a

11,56 a

AmnepMetp Al, BK/IIOUeHHBIH B [|ellb CAMMETPHYHOr0 MOTpeduTes, moKasbiBaer 17,3 A. Uro
NnoxKaxer ammnepmerp A2?

O

& < I

iz
17,3A

20A

+10 A

34,6A

CucreMa CMHYCOM/Ia/IbHBIX JIMHENHBIX HANPsDKeH!H, MUTAKIas 1jelb, CAMMeTPUYHA.
OmnpepenuThb NMoKa3aHue aMmrepMerpa, ecyid u3BectHo, uro Un=100 B; Z¢p=10 Om.

ZF . -

F o
Zp

oF

17,32A
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+10A

14,1A

5A

Comnporusienue ¢a3bl CHMMETPUYHO TPex(a3zHoro norpeduresns pasao 10 Om. Uro mokaxer
BOJIBTMeTP ( CM. cXeMy ), ec/I aminepmeTp nokasbiBaer 17,3 A?

+U=100 B

U=173B

U=300 B

U=50 B

Bo cK0/1bKO pa3 U3MeHHUTCS Be/IMUMHA aKTUBHON MOILIIHOCTH, €C/IH CHMMETPUYHYI0 HarpysKy,
CoelMHEHHYIO 3Be3/0i1 0e3 HeHTpa/iH, nepecoeJUHNTH B TPEYroJIbHUK NPH HeM3MeHHOM
JIMHEWHOM HamnpsDKeHUu!?

YBenmuurcs B N@pa3

YMeHbIIUTCS B M@ pas

+YBe/muuTCs B TPU pasa

YMeHbIIUTCS B TPU pasa

CuMMeTpUYHBIN Tpexda3HbIi MOTPe0UTe/Ib, COeJMHEHHBINH B TPEYro/IbHUK, HMEeT

conportuBieHne paspr Zz; = 1 5 OM. Jlpyroii CHMMeTpHYHBIN MOTPeGUTE/Ib COeJHEH B 3Be3y H
MOAK/TIOUeH K Toii )Ke ceTn. KakoBo conporuB/eHue ¢asbl Z, BTOPOro norpedureis, eciu
H3BECTHO, UTO JIMHEHHbIE TOKH 000MX MOTpPeduTe/ el 0JUHAKOBBI.

z,— 15 Om.
z, = 15-/3 0m.
2, =45 Om.

+z, =5 Om.

CuMMeTpUYHBII Tpexda3Hblil MOTPeGUTe b, COeUHEHHDIH B 3B€3/1y, MMeeT CONPOTHUB/ICHHE
da3e1 Z, = 9 OM. Ipyroii cuMMeTpHYHBIH NOTPeGHTE/Ib COE/[MHEH TPEYT0IbHHKOM H
MOAK/IIOUEH K To¥ xe ceTd. KakoBo conporusiieHue da3bl Z, BTOPOro MOTpeGUTe s, eC/In
U3BECTHO, UTO JIMHEHHbIE TOKH 000MX MOTpeduTe/1eil 0AMHAKOBBI.

z, =9 0m.

z, =156 0mM.
+z, =27 OM.
z, — 5,2 Oum.

ITo/sTHasi MOIHOCTH CHMMETPUYHOI0 TPex(pa3HOro mpueMHHKA He3aBHCHMO OT CIIocoda ero
coeiMHeHHA paBHa:

S = 3,1,
S — \V3Ugls.
+S = 3Usly.
S =11,

JInsa u3MepeHUsi aKTUBHOH MOIIHOCTH TPex()a3HOro MoTpeduTe/isi MPU CHMMETPHUYHOM PeXXHUMe
He00X0MMO M JOCTAaTOYHO UMeTh OfHO()a3HBIX BATTMETPOB:
+0UH
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[iBa

TpU

yeTbIpe

ITouemy 00pBIB HEMTPA/IHLHOr0 MPOBO/A YeTHIPEXMPOX0AHON CHCTeMbI SIB/IAAETCSl aBapUHHBIM
pexxuMmom?

+Ha ofHux ¢aszax npuémMHUKa SHePrUU HallpsUKeHUe YBe/IMYMBaeTCsl, Ha APYTHUX YMeHbIaeTCsl

Ha Bcex ¢aszax npuémHHUKa 5Hepruy HarpspkeHUe najaeT

Ha Bcex aszax npuémMHUKa SHepruy HampspKeHue Bo3pacTaeT

Bo3HuKaeT KOpOTKOe 3aMblKaHHe

JlaMnibl HaKa/IMBaHHUA C HOMUHA/IBHBIM HanpsbkeHueM 220 B Bki1oualoT B Tpex¢asHyHo CeTh C
JIMHEeUHbIM HanpspkeHueM 220 B. OnipefieiuTh cxeMy coeJUHEHUS J1aMIL.

TpexnpoBOAHOM 3Be3/0H.

YeThIpeXIIpOBO/IHOM 3Be3/101

+TpeyronbHUKOM

[ITecTMnpOBOAHOM 3BE3M10M.

B Tpexda3Hoii nenu MHeliHoe HanpspkeHue 220 B, inHeWHbIA TOK 2A, aKkTUBHAasi MOII[HOCTh
380 Br. HaiiTu k03¢ (pyijiieHT MOLIHOCTH.

+cos = 0.8
cos = 0.4
cos = 0.5
cos = 0.6

MeTopuKa 1TpoBeieHUsi TeKYIero KOHTPOJIs

[TapameTpbl METOAMKHU 3HayeHue rapameTpa
IIpenen nanTeILHOCTHA BCErO KOHTPOJIA 20 MUHYT
[TocnenoBaTebHOCTb BbIOOPA TECTOBBIX 3aJJaHUM CrnyuaiiHasi
[1pepiaraeMoe KOIMUeCTBO TeCTOBBIX 3alaHUM 10

KpuTepuu onjeHKu:

5 0a/I0B - OLleHKAa «OTJIMUHO» BBICTAaBJISIETCS CTYZEHTY, KOTODBIM MPaBH/IBHO BBITOIHUI 90-

100% TecTOBBIX 3a/laHUM.

4 0a/IoB - OLIEHKA «XOPOLI0» BBICTABJISIETCS CTY/IeHTY, KOTOPBIY MPaBUIBHO BhIMOHUI 70-80%

TeCTOBBIX BBAaHHﬁ.

3 Oamma - OLIeHKa «YyOOBJIETBOPUTE/IBHO» BBICTABJIAETCA CTYAEHTY, KOTOprﬁ IMMpaBHUJIBHO

BbINo/IHWI 50-60% TecToBbIX 3a/]JaHUM.

OLeHKa «HEeYy/JOBIeTBOPUTE/ILHO» BBICTAB/ISIETCS CTYJEHTY, KOTOPbIM NpPaBUIbHO OTBeTU/I MeHee 50%

TeCTOBBIX BBAaHHﬁ, 0as/ibl He BBICTABJ/ISIOTCSL.
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Pa3pen Ne4 «MaruutHble Benu. Tpancdopmaropbi»
KoHnTponupyemble KoMneTeHLIMH (3HaHUS, YMEHUS):
OK-1; 2, IIK - 2.1; ¥1; 33; 34, JIP-18

Bonpocs! 14 onpoca:

1. OcHOBHbIe XapaKTepPUCTUKN MarHUTHOTO TIOJIS.

2. MarHuTHbIe CBOMCTBa MaTepUasoB.

3. CdhopmyiupyiiTe 3aKOH 3/IeKTPOMarHUTHOM UHAYKLIUU.

4. OCHOBHBbIE 371eMEeHTbl KOHCTPYKLIMM TpaHC(opMaTopa U X Ha3HaueHue.

5. Ha3HaueHue, NpyUHLIUI JeUCTBUS UCC/IeAyeMOro TpaHcopMaTopa.

6. [111 uero NpoBOJAWTCS OIBIT XOJIOCTOTO X04a?

7. W300pa3ure 3/1eKTPUUYECKYIO0 CXeMY OIbITa XOJ0CTOT0 X0/a ABYX0OMOTOUYHOro Tpex(a3HOro
TpaHcdopmaropa U fakiiTe HeOOXOAUMBIE TTOSICHEHUSI.

8. Kakue 3aBUCHMOCTH Ha3bIBalOT XapaKTepPUCTUKAMU XOJ0CTOr0 X04a TpaHc(opmaTopa, ¥ Mpu
cob/t0IeHNH KaKuX YCIOBUI OHU TOJTyUYaroTCs?

9. Kakue 3HaueHHs XapaKTePUCTUK XOJIOCTOr0 X0/ja Ha3bIBalOT HOMHUHAIbHBIMU ?

10.M306pa3uTe 1 00BsICHUTE 3aBUCMMOCTh TOKA X0JIOCTOTO X0/la TpaHChopMaTopa OT BeJTMUMHbI
TMO/IBOIMMOT0 HaMpsDKeHus1, 3alULINTe yCJIOBUsI, TIPH KOTOPBIX OHA MOJTyueHa.

11.M306pa3ute U OOBSICHUTE 3aBUCMMOCTb TIOTEPh XOJIOCTOTO Xoja TpaHcdopmaTopa OT
Be/IMUMHbI TIOJIBOJUMOTr0 HalpsDKeHUs], 3aluIlIniTe YC/I0BUs, TIPU KOTOPBIX OHA TOJy4eHa.

12. W306pa3uTe ¥ O0OBACHUTE 3aBUCUMOCTh KO3(dHI[eHTa MOIIHOCTA XOJIOCTOrO XOoja
TpaHcdopMaTopa OT BeJMUMHBI TOABOAUMOrO HampspKeHUs, 3alUIlInTe YCIO0BUS, TIPU KOTOPBIX OHA
T0JIyYeHa.

13. Kakue nmapameTpsl cxeMbl 3aMelleHHWs] TpaHC(opmaropa OmnpefessiioTCs M0 pe3y/bTraTaM
OIbITa X0JIOCTOrO Xoza?

14. TlosicHuTe orpefiesieHNe MapamMeTPOB CXeMbl 3aMellleHHs] TpaHC(opMaTopa Mo pe3yJsbTaTam
OTbITa XOJIOCTOTO XO/a.

15. M306pasuTe cxeMy 3amelljeHUs] TpaHCpoOpMaropa Jjisi X0JOCTOro Xoja TpaHcdopmaropa U
Ha30BUTe ee apamMeTphbl.

16. KakuM o6pa3om U rouemy M3MeHSIFOTCsI TlapaMeTphbl CXeMbl 3aMellleHusl TpaHcdopmaropa C
yBeJInueHreM HarpsiKeHUsi TIPU MPOBeIeHUH OITbITa X0JIOCTOr0 X0/4a?

17. Kak ornpezienTs KO3(QQULIMEHT TpaHCPOPMAaLMU 110 pe3y/bTaTaM OMbITa X0JI0CTOro Xxoja?

18. Kak mosyunTh MO pe3y/jbTaTaM OIbITa XOJIOCTOTO XOZa Tpex@asHoro TpaHchopMarTopa
3HaueHue Ko3(p@UiiieHTa MOIHOCTU?

19. Ha uyro pacxofyeTcsi akTHBHasi MOLIHOCTb, TIOTpebssieMasi TpaHC(OPMaTOpOM B DPEXHME
XO0JIOCTOT0 X0za?

20. Ha uTo rcrnonb3yeTcsi peakTUBHAsi MOLHOCTb TpaHC(opMaTopa B pe)XrMMe X0J10CTOro xoza?

21. 115 yero MpoOBOJUTCS OTBIT KOPOTKOT'O 3aMbIKaHHs?

22.M1300pa3uTre 3/IeKTPUUYECKYI0 CXeMy OIMbiTa KODPOTKOTO 3aMbIKaHUsl JIBYXOOMOTOYHOTO
Tpex(asHoro TpaHcdopmaropa U jjaiiTe He0OX0AUMbIe TTIOSICHEHUSI.

23. Kakve 3aBUCMMOCTM  Ha3blBalOT  XapaKTepPUCTUKaMM  KOPOTKOTO  3aMbIKaHUs
TpaHcdopmaropa, ¥ Mpy COOJTIOAEHUM KaKUX YC/IOBUM OHU TTO/TyYaroTCs?

24. V3o6pasuTe U 00BSICHUTE 3aBUCHUMOCTh TOKa KOPOTKOTO 3aMblKaHWs TpaHCchopMmaTopa OT
Be/IMUMHBI TIOZIBOJUMOTr0 HallpspKeHUs], 3alyIIiTe YC/I0BUs, TIPU KOTOPBIX OHA ToJy4eHa.

25. N306pa3uTe 1 00bsCHUTE 3aBUCUMOCTh NOTePb KOPOTKOT'O 3aMbIKaHUsI TpaHCopMaropa OT
Be/IMUMHBI TIOZIBOJUMOTr0 HalpspKeHUs], 3aluIlIniTe YC/I0BUs, TIPU KOTOPBIX OHA ToJy4yeHa.

26. V3obpa3ute 1 00bSICHUTE 3aBUCUMOCTh KO3(@ULIeHTa MOIIHOCTU KOPOTKOTO 3aMbIKaHUS
TpaHcdopMaTopa OT BeJMUMHBI TOABOAUMOrO HampspKeHUs, 3alUIlInTe YCIO0BUS, TIPU KOTOPBIX OHA
T0JIyYeHa.

27. TlosicHuTe TMOMy4YeHHWe TIO pe3y/jbTaTaM OIbITa KOPOTKOI'O 3aMbIKaHUsl Tpex(asHoro
TpaHchopMaTopa 3HaueHHe Ko3(PuijeHTa MOLHOCTH.

28. Kakve mapaMeTpbl CXeMbl 3aMellleHusl TpaHC(opMmaTopa OIpeJenstoTCs MO pe3y/bTaTaM
OTbITa KOPOTKOT'O 3aMbIKaHUsI?
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29. IloscHuTe onpejesieHNe NapaMeTPOB CXeMbl 3aMelljeHus1 TpaHCc(opMaropa Mo pe3y/bTaTaM
OIbITa KOPOTKOT'O 3aMbIKaHMS.

30. ITouemy cC yBenWuyeHWeM TOKa BTOPUUHOW OOMOTKHM TpaHcdopmaropa pacTeT TOK U B
repBUYHON 0OMOTKe?

31. Uto noHumaeTcs o kKo3dduipentom mnosie3Horo gericteus (KI1) Tpancdopmaropa?

32. N3o6pasuTe u nosicHiute 3aBucuMoctb KII/I TpaHcdopmaropa oT Ko3dduiirieHTa HarpysKuy,
3aMuLLInTe YCI0BUS, TIPU KOTOPBIX OHA IMOJIyYeHa.

W3 TecToBBIX 3a7@aHKi (GOPMUPYeETCsl 5 BAPUAHTOB 3a/laHKH IO 3 BOMPOCA B KK OM.

5 0a/UI0B - BBICTAB/SIETCS CTY[EHTY, KOTOPBIA IPABULHO BBITIOJHUI BCE TOCTABJIE€HHbIE
BOIPOCHI, JIOTUYECKU U CTPOMHO M3j1araet yueOHbIN MaTepuasl, yMeeT MPOU3BOAUTD 1MO00p 37IEMEHTOB
3JIEKTPUUECKUX LIeTield, 3HaeT METO/bl pacueTa W WU3MepeHHs] OCHOBHBIX TapaMeTPOB 37eKTPUUYEeCKUX
1jerel, yCTPOMCTBO Y MPUHLIUIT A€HCTBUS 3/IEKTPUUECKUX MaIllKH.

4 0a/y1a - BBICTAB/ISIETCSA CTYAEHTY, KOTOPBIM [0 CYILeCTBY OTBeuaeT Ha TIOCTaBJIeHHbIE
BOMPOCHI, C HEOOJBIIUMU TIOTPELIHOCTSMU TIPUBOJUT (OPMYJMPOBKUA OTpEeZeTeHU, B OTBETe
JomycKaeT HebOosblve TTpobesibl, He UCKaXKatoL|e ero CoJiep>KaHwsl.

3 0a/y1a - BBICTaBJ/ISIETCS CTYZEHTY, KOTOpbIi He COBCEM TBEepZO BjaZieeT MaTepuasioM, Ipu
OTBETax JIOMyCKaeT MasIoCyL[eCTBEHHbIe TIOrPeLIHOCTH, UCK)KEHUs JIOTUYeCKOU T0C/Ie0BaTeIbHOCTH,
HETOUHYIO apryMeHTALUI0 TeOPETUYEeCKUX TI0I0KEHUH.

2 0Da/ma - BBICTAB/ISIETCS CTYJEHTY, KOTOPBIM C1ab0 B/IafieeT MarepuasoM, IPH OTBETax
JIOTTyCKaeT CyIeCTBeHHbIe TIOTPELTHOCTH apryMeHTall TeOPeTHUEeCKUX TT0JI0KEHHH.

1 0as - BBICTAB/ISIETCS CTY/IEHTY, KOTOPBIH MMeeT o0lllee TpeACTaB/eHHe O MaTtepuase, TpH
OTBETax JIOMyCKaeT HETOUHYIO apryMEHTALUI0 TeOPeTUUECKUX TTOJI0KEHUH.

JIaGopaTopHasi pabora
Tema: MccnegoBanue padorsi ogHo(dasHoro Tpancdopmaropa
(Bpemsi TIpOBe/IeHHsT 3aHSTHS — 2 yaca)

Lleab  pabombl: wW3yueHWe YCTPOMCTBA, TIPUHLMIA PpaboThl ogHOGasHOro TpaHcdopmaropa.

WccnenoBanue TpaHcgopMaTopa B pesKMMax X0JI0CTOTO X0/,d, KOPOTKOI'O 3aMbIKaHUs U IPU Harpy3ke.
ITopsi0ok 8binonHeHus1 pabombl

1. CobpaTh cxemy coryiiacHO pUCyHKY 1.

2. Ilocne mpoBepKy CXeMbl IpernojaBaTesieM BK/IIOUMTh CXeMy 07, HarpshkeHWe U MPOW3BECTU OIbIT

XOJIOCTOTO XOZia TPU BBIK/IFOUEHHOUW Harpyske (TymOsephbl JIaMIIOBOM Harpy3Kd OTK/ItOUYeHbI). [laHHbIe

v3MepeHuit 3aHeCTH B Tabuily 1.

L OTTT
T e

Puc 1. Cxema 015 ucnbimaHusi mpaicpopmamopa Ha xo10Cmom Xo0y U nod Hazpy3Kot
3. Ilo JaHHBIM OMbITa BBIUMC/IUTL: KOI(P@UIMEHT TpaHC(hOpPMaLUX N, MOJHYI0 MOIIHOCTb S, KO3(@ULeHT
MOILIHOCTH COS (9, yTOJ1 [TOTEPH B CTa/H O.
4. YcraHaBnvBasi Tym0OsiepaMM pa3/iMUHyl0 Harpy3Ky, MPOM3BECTH HCIbITaHWe TpaHcdopmaropa Tof
Harpy3koi (3-4 3HaueHus1). [laHHble U3MepeHui 3aHeCTU B Tabauily 2.
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Tabauya 1. Pe3yabmambl uccnedo8aHusi X010Cmoz20 Xo0da mpaHcgopmamopa
N3mepeHo Beruncieso

U,B| U B Lo, A Py, Bt n C(;)S 0o S, BA )
0

Tabauya 2. Pe3ynbmambl uccnedo8axusi mpaHcgopmamopa nod Hazpy3Koil
M3mepeHo Breruncieso

11;1£ I,A| U,B |cosgi| B | PoBr | n | AU, %

U,B|I;,A

5. [lo pe3ynbraram K3MepeHHI IOCTPOMTH BHELIHIOIO XapaKTepUCTHWKY TpaHC(opmaropa W ONpefevThb
TPOLIEHTHOE h3MeHeHre HarpsbkeHust AU, %.

6. CobpaTh CxeMy COTIJIaCHO PUCYHKY 2. B cxeme rpesycMoTpeTh JlabopaTopHbIi aBTOTpaHCchopMarop,
BosibT™MeTp 7,5:60 B u ammniepmerp PA2 Ha 5 A.

*

NATP % PW| A a
o PA1
TVA1
U
~220B G\E §|§TV2 @9
(o

X X
Puc.2. Cxema 015 uccnedosaHusi onbima
KOpOMK020 3aMbIKAHUS mpaHcgopmamopa
7. PaccuntaTh HOMUHa/bHBIE TOKU 1y ¥ Iop. TpaHcdopmaropa. BeMunHbl HOMUHAIBHBIX TOKOB MOYKHO
OTpe/ieNITh Ha OCHOBE MAaCHOPTHBIX JaHHBIX TpaHcdopmaropa. ITocsie mpoBepku cxeMbl Mperno/iaBareseM
BK/IFOUMTb CXEeMYy II0J, HarpsDKeHHe M TNPOW3BECTH OMNbIT KOPOTKOrO 3aMblKaHWs. [I1s1 3TOro K MepBUUHOM
0bMOTKe TpaHcdopMaTopa MoJBeCTH Takoe HarpsbkeHue, Py KOTOPOM B IePBUUHOM M BTOPUUHOW 0OMOTKax
YCTaHOBSITCSI HOMUH&/IbHbIE TOKH. JJaHHbIe M3MepeHuii 3aHeCTy B Tab/ULLy 3.
Tabauya 3. Pe3yabmambl onbima

KOpOMK020 3aMbIKAHUS mpaHcgopmamopa

N3mepeHo Beruncieso

Uik, B Iix, A | Pik, Bt I, A cos ok | Zk, OM | rk, Om | Xk, Om Uk, %

8. Ilo AdHHBIM  OIbITd KOPOTKOI'O 3dMBbIKAHWA BBIYMC/IIWMTBL: TIOJIHOE€ COIIpOTHUBJ/IEHKE ZK, dKTHBHOe€
COIIpOTHUBJIEHUE I'k, PEAKTHUBHOE COIIPOTHBJIEHHUE Xk.

Coolepacanue omuema
. CxeMblI ¥ TabJ/ULBI.
. PacueTHbie hopMyIIbI.
. BHellIHsIs1 XapaKTepuCTHKa TpaHchopMaropa.
. BbIBOZIBI 110 TIpO/Ie/1aHHOM paboTe.

A WN -

KoHTpo/1bHBIE BONIPOCHI
. YCTpOMCTBO U NIPUHLIUII [IeNCTBUS TpaHchopMaTopa.
. Uto Takoe Ko3pduieHT TpaHchopmarum?
. C KakKo# 1jeJIbt0 NPOBOJSATCS OMBITHI XOJIOCTOTO X0Za U KOPOTKOI'O 3aMbIKaHUs?
. Kakasi 3aBUCMMOCTb Ha3bIBaeTCs BHELIHEN XapakTepyuCTUKON TpaHcdopMartopa?

A WN -
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5. Kak onpezenuts KI1/I TpancdopmaTopa?

6. Kak ompefje/uTh 4MC/I0 BUTKOB BTOPUYHOW OOMOTKM TP W3BECTHOM YHMCJ/IE BUTKOB TEPBHUYHOMN
o06MOTKH, HanpspkeHuu U; u Us?

7. TloueMy cep/ieuHHK TpaHCPOpPMaTOpa HAOUPAIOT U3 TJIACTHH?

B KOHLIe 3aHATHUA TIIpernofdBaTe/ib IIyTeéM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHui
CTYyAE€HTaMH I10 BOIIPOCaM [JiIsd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MMOAINHNCBIBAOTCA
rnperiogaBaTesieM.

KpuTepuu onjeHKu:

5 0a/UI0OB BBICTAB/SIETCSI CTYAEHTY, KOTOPBI NMPUHMMAET aKTUBHOE y4YacTHe B BBITIOJIHEHUH
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBW/IbHO OTBeuaeT Ha BCe T1OCTaBJIeHHbIe
BOMpPOCHI, yMeeT TIO/b30BaThCSl  37IEKTPOM3MEPUTE/IbHBIMU — NPUOOpaMu,  BjafileeT  MeToJaMu
3/IeKTPUYECKUX U3MepeHU, 3HaeT YCTPOUCTBO Y MPUHLUII IeHCTBUS 371eKTPUYECKUX MallliH.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TIPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPY OTBeTe Ha MoCTaB/IeHHbIe BOMIPOCHI 10MyCKaeT
He3HauuTe/IbHble HETOUHOCTH, He MCKa)KatoIllie ero Co/iepKaHusl.

3 0asia BBICTAB/ISETCSA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUM pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMIseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/1a BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBU/IbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

(I)OH/] TeCTOBbIX 3a,ua1mifl AJIA TEKYIEro KOHTPOJis 3HAHHUM 110 TeMe:

(Bbibepume oO0uH sapuaHm omeema)
Kakue TpaHc¢opMaToOpbI HCHOJIB3YIOTCA /1A MIUTAHUA J1eKTPOIHEPruei ObITOBBIX
norpeduresen?
V3MepuTe/bHbIe
CBapoyYHble
+CH/I0BbIE
aBTOTPaHC(HOPMaTOPkI
H3MepuTeIbHBIN TPaHC(OPMATOP TOKA MMeeT 00MOTKH € YMC/IoM BUTKOB 2 1 100. OnpeseuTh
ero Ko3gppunuent TpaHchopmanuu.
50
+0,02
98
102
Kakoii npu0op He/b3sl HOAK/IIOUHTH K H3MepHUTe/IbHOH 00MOoTKe TpaHcopMaTopa Toka?
+amMIiepMeTp
BonbT™meTp
Ommetp
TokoBble 0OMOTKM BaTTMeTpa
Y cunoBoro opHogasHoro TpaHcopmaropa HOMMHAIbHOE HaNpsbKeHUe Ha Bxoje 6000 B, na
Bbixo/ie 100 B. Onpeaenutsb ko3P dunpieHT TpaHcopmanum.
+60
0,016
6
600
Ilpu Kakux 3HaueHusX Ko3(puimenta TpaHcopmManu 1e1ecoodpa3Ho NPUMEHATH
aBTOoTpaHCc(opmaTopbI
k>1
+k > 2
k<2
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He UMeeT 3HaueHusl

ITouemy cBapouHBIi TpaHC(OPMATOpP U3roTAaB/IMBAKT HAa CPABHUTE/THHO He00JIbIII0e BTOPUYHOE
HanpspkeHUue? YKa)kKuTe HellpPaBU/IbHBIN OTBeT.

[17151 OBBILLIeHYs] BeJTMUMHBI CBAPOUHOr0 TOKA NPU 3alaHHON MOILIHOCTH.

5151 ynyullieHus: yCa0BuUi 6€301MacHOCTH CBapIliMKa

+/[17151 nosy4yeHyst KpyTonaZatollleld BHEILlTHeN XapaKTepUCTUKU

CBapka NporCX0JUT MPY HU3KOM HampsoKeHUU.

Kakou ¢pu3nueckuii 3aK0H JIe)KUT B OCHOBe NPUHIIMIIA AelicTBUA TPpaHcopmaropa?

3akoH Oma

3akoH Kupxroga

3aKOH CaMOUHAYKLIUU

+3aKO0H 371eKTpPOMarHUTHON UHAYKLMN

Ha kKakue pexuMbl padoThl paccuuTaHbl TpaHchopMaTopsl 1) HanpspKeHUs , 2) TOKa?

+1) XosnocToit xof 2) KopoTkoe 3amMbIKaHue

1) KopoTkoe 3ambIKaHue 2) X0/I0CTOH X0/

00a Ha pe)KUM KOPOTKOT'0 3aMbIKaHUS

Ob6a Ha pe>KUM X0JIOCTOTO X0/ia

Kak noB/iMsieT Ha BeJIMYMHY TOKA X0/I0CTOr0 X0/la YMeHbIlIeHHe YHC/Ia BUTKOB IePBUYHON
00MoTKH oHOo(a3HOro Tpancopmaropa?

+Cusia TOKa yBeJIMuuTCs

Cnsia TOKa yMEeHBIIUTCS

Cuia TOKa He U3MeHUTCS

[Ipowr3oljeT KOpOTKOe 3aMblKaHHe

Omnpepenuts K03 dupeHT TPpaHchopMaLuy U3MepuTe/ILHOr0 TpaHcdopMaTopa TOKa, ec/Id ero
HOMUHAJ/IbHBIE napamMeTpbl cocTaBaaAT I1 = 100 A; I =5 A?

+k =20
k=5
k =0,05

14 pelieHyst HeJOCTaTOUHO JJAHHBIX

B KakoM pexxume padoTalT u3MepuTebHbIe TpaHcdopmaropsl ToKa (TT) u TpancopmaTopsl
HanpsokeHnus (TH)? Yka3ars HellpaBU/IbHBIN OTBeT:

TT B peyxumMe KOPOTKOI'O 3aMbIKaHUs

TH B pexxuMe X0/10CTOr0 X0za

+TT B pexxuMe X0/I0CTOr0 X0za

TH B pe)xrMe KOPOTKOT'O 3aMbIKaHHsI

K yeMy nNpuBOAUT 00pBIB BTOPUYHOI Lienu TpaHcdopMarTopa ToKa?

K KOpoTKOMY 3aMbIKaHUIO

+K peXXUMY X0JIOCTOr0 X0/a

K noBbILIeHNIO HaNpspKeHUs

K nonomke tpancgopmaropa

B Kakux pe)XHMax MO)XeT padoTaTh CH/I0BO# TpaHcdopmaTop?

B pexxume xos10cToro xoza

+B Harpy3ouHOM pexume

B pexxriMe KOPOTKOI'O 3aMbIKaHUsI

Bo Bcex nepeuncieHHbIX peXXUMax

Kakue TpaHcopmaTopsl 03B0/ISII0T JIaBHO U3MEHATH HalpsDKeHUe Ha BBIXO/JHBIX 3a)KMMax?
CunoBble TpaHC(OPMATOPbI

W3mepuTenbHble TpaHC(OPMAaTOPbI

+ABTOTpaHC(OpMaTopbl

CBapouHble TpaHC(OPMaTOPkI

Kakoii pexxum pa6otsl TpaHcopMaTopa mo3BoJisieT onpeAe/uTh Ko3ppumueHt
TpaHcopmauu?

+PexxuM Harpysku
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Pexxum xosocToro xoza

PexxviM KOpOTKOT0 3aMbIKaHUS

Hu oy U3 nepeuunciieHHbIX

EpuHunei u3MepeHusi MarHUTHOM UHAYKIMU B siB/isieTcs:
A/m

I'a/m

+Tn

B6

MaruuTHoM UHAYKIMel B AB/sieTcs BeJIMUMHa:

+0,7 Tn

-3
0,3-10" Bg;
800 A/m

1,256-1 0™ Tu/m
EavHuIeld u3MepeHns MarHUTHOI0 MOToKa P AB/IsAeTCs:

+B6
A/m
I'n/m
Tn
dyHjaMeHTa/IbHbIe ypaBHeHHs MaKcBe/l/Ia IPUMEeHAITCA [I/IA ONMUCAHMA:
HMH(OPMAIMOHHOr0 TIPOCTPAHCTBA
MeXaHWUYeCKUX HaTlpsDKeHHH
+9/1eKTPOMAarHUTHOTO T10JIsI

TEIJIOBOr'0 I10JIs1

D/IeKTPOTeXHUYECKas CTa/Ib ABJ/IAETCS:
rapaMarHUTHBIM MaTepraaioM
Tbe303/IEKTPHUECKUM MaTepPHUaIioM
+(heppoMarHUTHEIM MaTepHaIoM
JriaMarHUTHBIM MaTepraioM
OcCHOBHAas XapaKTepHCTHKA (heppoMarHUTHHIX MaTEPHA/IOB, KOTOPasA MPUMEHAETCS MPH pacyere
MarHUTHBIX Lienei 310 —:
3aBUCUMMOCTb MarHUTHOTO ITOTOKA @ OT HAMpPsKeHHOCTH 3/IeKTPUYeCKoro moss E
3aBUCUMMOCTb MarHUTHOM MHAYKLWN B OT HalpsDKeHHOCTH 3JIEKTPUUECKOro mosisi E
3aBHCUMOCTD HaIlPsDKEHHOCTH 3JIEKTPUUECKOTO 110/is1 E OT HamnpspKeHHOCTH MarHUTHOTO moJist H
+3aBHCHMMOCTh MarHUTHOM UHAYKLWK B OT HanpspkeHHOCTH MarHUTHOrO 1ojist H
3aBHCMMOCTH MAarHUTHOM MHAYKI[UHA B 0T HaNpsHKeHHOCTH MarHUTHOro nojis H, onuchiBaemas
B K3

/)

KPHBO#i a-0-B-r-0--e-)k-3, Ha3bIBaeTCA:
YaCTHOM MeTJél rucTepesurca

+0CHOBHOM KPMBOW HaMarHUUMBaHUS
TipeJie/IbHOM TIeT/IEN rucTepesuca

KPUBOW OCTaTOYHON HaMarHUYeHHOCTH
OCHOBHOI1 MarHUTHBIN MOTOK B 3/IEKTPOTEeXHUYECKOM YCTPOICTBe CO3/aeTCs:

+TOKOM 0OMOTKH, pacriosioykeHHOW Ha (peppOMarHUTHOM CepJieuHuKe, U1 MOCTOSTHHBIM MarHUTOM
MarHUTHBIM TI07IeM 3eMJTH
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BHUXPEBbBIMU TOKaAMHU B CepAeUHHKE
3JIGKTDUYECKHM I10J1EM ME>XXBUTKOBOI eMKOCTH

MarauTHas enb B BUAE€ TOPOH/Ad C ITIOCTOAHHBIM MOIIEPEYHBIM CeUEHUEM S KJ'[aCCI/ICl)I/I]_[I/IPYETCH

KaK:
+0/IHOpO/iHasA Hepa3BeTBJIeHHAs

HeOZIHOPO/IHasi HeCUMMeTpUYHast

OJJHOpPO/IHasl pa3BeTBJIeHHAs

HeOZIHOPO/IHasi CUMMeTpUYHast

25.Ec/iu npy U3BeCTHBIX 3HAUeHUM MarHUTHOTO NMOToKa @D, reoMeTpUuYecKHX napamMmerpax
MarHuTonpoBozja I, S u Mmapku cranm, Tpedyerca onpeaeutb Iw (M/IC) Hepa3BeTB/IeHHOM
MarHMTHOM LielH, TO TAKOW TUM 33/iau¥ Ha3bIBAeTCS:

3a/laya omnpe/esieHus TAroBOro yCU/IUs

3a/laua pacueTa MarHUTHBIX MIOTEPb

+rpsiMasi 3ajjauya pacueTa Hepa3BeTBJIeHHOM MarHUTHOM 1ieTTh

obparHas 3a/laua pacueTa Hepa3BeTB/IeHHOW MarHUTHOM Lieru

Ec1u u3BecTHa BeJIMYMHA HAMPSHKeHHOCTH MAarHUTHOTO noJist H v iyiuHa cpeiHeld CU/I0BOM

JIMHUH 4 HPI/IBE,E[EHHOI‘/’I MAarduTHOR [ernu C ITIOCTOAHHBIM MOonepeyYHbIM Ce€YeHUEM S, TO

=N
- | '

D & ;
v T
SN o
i O “
MarHMTOABIKymiasi cuia Iw papga ~ ————————— -
Iw = HAIS)
Iw = HS/1
+ Iw = HI
Iw = H/l

IIpu noak/Ir0UEeHNH KATYLIKH CO CTA/IbHBIM CepJeYHUKOM K MCTOUHHKY CUHYCOM/Ja/IbHOI0
HaMpsHDKeHUsA MAarHUTHBIN MOTOK B Cep/leUHHKE Oy/1eT:

[IepuouueCKUM HeCUHYCOUJaJIbHBIM

[IOCTOAHHBLIM

+CHUHYyCcOUJaTbHbIM

U3MEHATHCA 10 SKCIIOHeHIIMa/IbHOMY 3aKOHY

Ec/m yBe/IMYUTh aMIUIMTYAy CHHYCOU/JA/IbHOI'0 HaNPsKeHUs Y Ha KaTyuIKe €0 CTa/IbHbIM
CepAeYHUKOM (Cep/ieYHUK He HaChIIeH), TO aMIUIUTY/jJa MarHUTHOI'0 MOTOKaA :

He XBaTaeT JaHHBIX

+yBEIUUNUTCA

He U3MEeHUTCA

YMEHBIIIUTCS

Eciu YMEHBUIUTDb aMIVIMTYAY CHHYCOH/Id/IbHOT'0 HAIIPAXXEHUA Um Had KaTylIKe CO CTd/IbHbIM
CepAeIYHUKOM, TO AMIIVIUTY/ld MA'HUTHOT'O ITIOTOKaA *

YBEJIMUUTCA

He N3MEeHUTCA

+yYMEHBIIUTCS

He XBaTdeT JdaHHbIX
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. o
Eciu IIpHU HEU3MEHHOU aMIUINTyAe ™ CHHYCOHM/A/IbHOI'0 HAlPsKeHUs, MOABOAUMOI0 K

KaTyuiKe, yJa/JuTh U3 Hee (heppPOMarHUTHbBIN CepPAEYHHUK, TO TOK B KaTyIlIKe:

He U3MEeHHUTCS

YMEHBILIUTCS [0 HYJIS

YMEHBILUTCS

+yBeIUUUTCS

MarxauTonpoBoj TpaHcopMaTopa BhINO/JTHAETCA U3 3/IeKTPOTEXHUYECKOH CTaIu AJIA:
+yBe/IMYeHUs] MarHUTHOU CBSI3U MEX/y 00MOTKaMu

TMOBBILLEHUS )KECTKOCTH KOHCTPYKLIMU

yznobcTBa cO0pKu

yMeHbILIeHUsI eMKOCTHOU CBSI3M MEXy 0OMOTKaMH

IIpu yBesiuyeHuH Harpy3ku Ko3(¢gpument rpancpopmanuu Tpaicopmaropa:
+He U3MEHUTCS

OyzieT paBeH HY/IO

YBEJIUUUTCS

YMEHBILUTCS

Ko3¢¢unuent Tpanchopmanyu ojHodasHoro rpancgopmaropa onpejeisiloT Kak

OTHOIIIEHHE UKC/Ia BUTKOB 0OMOTKH HU3IIIETO HallpsKeHU Tpchq)opMaTopa K YHUCJTy BUTKOB 0OMOTKH

BBICIIETO HallpsOKeHUA

OTHOLIEHHE aKTUBHOI'O COITIPOTHUBJ/IEHUA 0OMOTKH HU3IIIETO HallpsoKeHud TpaHCQ)opMaTopa K dKTUBHOMY

COIIpOTHUBJIEHNIO 00OMOTKH BBICILIETO HallpsoKeHU A

OTHOIIIeHHEe TOKa 0OMOTKH BBICILIETO HallpsKeHU A TpaHC(bopMaTopa K TOKY 0OMOTKU HU3IIIETO

Hallps>KeHUd

+otHouieHre D/JC 0OMOTKH BhICIIero HamnpsbkeHus: TpaHcpopmaropa K 31C 0OMOTKM HU3LIEro

Hallps>KeHUd

MeToMKa TTpoBeieHUsi TeKYIero KOHTPOJIs

[TapameTpbl METOAMKU 3HaueHue rapameTpa
[Ipenen nnTe/ILHOCTHA BCErO KOHTPOJISA 20 MUHYT
ITocnemoBaTebHOCTb BBIOOPA TECTOBBIX 3aJaHUM CrnyuaiiHas
[1pepiaraeMoe KOJIMUeCTBO TeCTOBBIX 3alaHUM 10

KpuTepuu onjeHKu:

5 0a/IoB - OLleHKAa «OTJIMUHO» BBICTAaBJISIETCS CTYZEHTY, KOTODPBIM MPaBH/IBHO BBITOMHUI 90-

100% TecTOBBIX 3a/laHUM.

4 6a/I0B - OLIEHKA «XOPOLI0» BBICTABJISIETCS CTY/IeHTY, KOTOPBIY MPaBUIBHO BhIMOIHMI 70-80%

TeCTOBBIX BBAaHHﬁ.

3 Oamma - OLIeHKa «YyOOBJIETBOPUTE/IBHO» BBLICTABJIAETCA CTYAEHTY, KOTOprﬁ IMMpaBHUJ/IBHO

BbINo/HWI 50-60% TecToBbIX 3a/]JaHUM.

OL[EHKa «HEYOOBJ/IETBOPUTE/IBHO» BBICTABJIAETCA CTYAEHTY, KOTOprﬁ MpaBHUJ/IbHO BbITIOJTHHJI

MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.
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Paszfen 5 «JeKTpUuYyecKre MallIuHbI»
KoHnTponupyemble KoMneTeHLIMH (3HaHUS, YMEHUS):
OK-1; 2, TIK - 2.1; ¥Y2; ¥3; 31; 34, JIP-18

JIaGopaTopHasi pabora
Tema: ITyck Tpex¢a3HOro aCHHXPOHHOT'0 3/IEKTPO/BUTraTe/ s
C KOPOTKO03aMKHYTbIM POTOPOM
(Bpemsi IpoBeZieHUsT 3aHATUS — 2 Uaca)

Lleab pabombl: OBlajieHWe TIPaKTUYECKHMH HaBBbIKAMM 110 COOpKe CXeM  yIpaBJieHust
Tpex(a3HbIM aCHHXPOHHBIM 3JIEKTPOJBUraTe/ieM C KOPOTKO3aMKHYTbIM pPOTOPOM IIpU T[OMOLLA
HepeBepCHMBHOI0 MarHUTHOT'O My CKaTessl.

ITopsidok 8binosnHeHus1 pabombl
1. CobpaTh CXeMy COIJIaCHO pHUCYHKY. [Iasi COOpKM CXeMbl HCIO/b30BaTh CIElWaabHbIA 010K
sabopaTOpHOTO cTeHza «MarHUTHBIN MyckaTenb». OOMOTKU 371eKTPOJBUTaTeIsl COeAUHUTD IO CXeMaM

«3Be3[d» WIN «TPeyroJIbHHUK»
A B C
o o o

KM.1

©

Puc. IlpuHyunuanbHas 3nekmpuyeckas cxemd
nycka sanekmpooguzames Ha 1a6opamopHoM cmeHoe
2. TTocsie TIpOBEpKY MperojaBaTesieM CXeMbl TTPOU3BECTH MTPOOHBIH MyCK 3/1eKTPOJBUTaTe s
3. I[IpoussecTy peBepcUpOBaHUe 3/1eKTPOABUTaTe/Isl.
4. OTK/TIOUMTH HaTIpsDKeHKe, pa3o0paTh CXemy.

Coolepacanue omuema
1. TIpuHIUNIMaNBHBIE 3/IeKTPUUeCKast CXeMa UCCJ/ie/JOBaHus.
2. [laHHbIe BBIUMCIEHHBIX 3HAaUE€HUM MyCKOBLIX U PaO0OUMX eMKOCTeH.
3. BeiBogpl o pabore.

KoHTpo/IbHBIE BONIPOCHI

1. YcTpoiicTBO M TNpUHLMI JAeHCTBUST Tpex(a3HOT0 aCHHXPOHHOIO KOPOTKO3aMKHYTOI'O
JiBUTaTesIsl IepeMEeHHOr 0 TOKa.

2. [Touemy ABUTaTe/b Ha3bIBAETCSl ACUHXPOHHBIM?

3. YCTpoHCTBO ¥ MPUHLIUI AeHCTBUSI MAarHUTHOTO TTyCKaTeJIsl.

4. TTpyHLMIT pabOoThI CXEMBI MyCKa TPY MOMOLL MAarHUTHOTO Ty CKATeJIs.

5. HasHaueHue BcrioMoraTeibHOrO0 KOHTAaKTa, MOAK/II0UEeHHOr0 napaienbHo KHonKe «[1yck».

6. [lnd uero ycraHaB/IMBAaeTCsl KOHJEHCAaTOp IpU IyCKe 3/eKTpojBUrarens B OAHO(a3HOM
pexxume?

7. Kak u3MeHUTh HarpaB/ieHHe BpallleHHsl Tpex(a3HOro 3/1eKTpoJBUraTess?

8. Kak 3amuiijaeTcs 3/1eKTpoJBUraTe/ib OT KODOTKHUX 3aMbIKaHUM?

9. Kak 3ammiiaeTcs 3/1eKTpoJBUraresib OT eperpy3okK?

10. ITpyuHUMN AeiiCTBUSI aCUHXPOHHOTO 3/1eKTPO/BUTaTeJIsl.

11. [Ipenmy1iecTBa U HeJOCTaTKU aCUHXPOHHBIX 37IeKTPO/IBUraTesei.

12. B KakuXx c/lyyasix IpUMEHSIIOT aCUHXPOHHBIE 3/IeKTPOBUraTe iy C (pasHbIM POTOPOM?

13. YcTpoiicTBO ABUTaTesel MOCTOSTHHOTO TOKaA.

14. Tlpenmy1iecTBa U HeJOCTaTKW ABUraTesel MOCTOSIHHOTO TOKA.

15. Kakrmu criocobamu MOYKHO pery/IMpoBaTh CKOPOCTD BpAIlleHHsl JBUraTesIel IIOCTOSTHHOTO
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TOKa"?

16. Kak u3MeHUTDb HarpaB/ieHHe BpallleHUsl aCMHHXPOHHBIX JIBUTaTe/el U ABUraresiei
TIOCTOSTHHOI'O TOKa"?

17. Kakuie reHepaTopbl UCIO/b3YIOTCS B aBTOMOOU/ISIX ?

18. Kakue THITbI 37IeKTpOJBUraTesiel 1iejiecoobpa3Ho MCI0/Ib30BaTh B KAUeCTBe TIPHUBO/IA /ISt
obopyioBaHus1, TpeOyIoIero MaaBHOrO PeryMpOBaHUSI YaCTOThI BpallleHUs ?

19. IlpeumylijecTBa U HeJJOCTaTKX CUHXPOHHBIX 3/IEKTPO/IBUTaTe/Iel.

20. B Kakux c/ydasix 1je/iecoo0pa3Ho UCIO/Ib30BaTh B KAUeCTBe MPUBO/ja 000y 10BaHMS
CHUHXDOHHbIE 3/IeKTPO/BUTaTeN?

B KOHLIe 3aHATHUA TIIpernofddBaTe/ib IIyTeM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHui
CTyA€HTaMH I10 BOIIPpOCaM [Jisd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MMOAINHNCBIBAIOTCA
rnperiogaBaTesjieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTABJISIETCSI CTYAEHTY, KOTOPBI NMPUHMMAET aKTUBHOE y4YacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe I1OCTaBJIeHHbIe
BOMpPOCHI, yMeeT TIO/b30BaThCSl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BjafileeT  MeTO[aMU
3/IeKTPUYECKUX U3MepEeHU, 3HaeT YCTPOUCTBO Y MPUHLUII IeHCTBUS 37eKTPUYECKUX MallliH.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TIPUHMMAaeT aKTHMBHOE ydYacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPY OTBeTe Ha MoCTaB/IeHHbIe BOMIPOCHI 10MyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKa)KatoIll1e ero Co/ieprKaHusl.

3 0amia BBICTAB/ISETCSA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUU pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMIseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/Ia BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBU/IbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

(I)OH/] TeCTOBbIX 3a,ua1mifl AJIA TEKYIEro KOHTPOJis 3HAHHUM 110 TeMe:

(Bbibepume oO0uH sapuaHm omeema)
YacToTa BpaleHusi MarHUTHOTO M0Jisi aCHHXPOoHHOro ABurarensa 1000 06/mMun. YacroTa
BpaieHus: poropa 950 06/MuH. Onpe/ie/TNTh CKOJTb)KEHHE.
50
0,5
5
+0,05
Kakoii u3 crioco00B pery/iMpoBaHUs YaCcTOThI BPaLeHUsI POTOPa aCHHXPOHHOTI'O /IBUTaTeIsl
CcaMbIil 9KOHOMHYHBIN?
YacToTHOe peryiMpoBaHye
+PerynvpoBaHue n3MepeHreM urcia rnap rnoarCcoB
PeocratHoe perynupoBaHue
Hu ozyH 13 BhILLIenepeurciieHHbIX
C Kakoii 1ie/1bI0 MPHU MyCKe B [ienb 00MOTKH ()a3HOro poTopa aCHHXPOHHOI'O JBUraTe/isi BBOJAT
AOMO/IHUTE/IbHOE CONPOTHUB/IeHue?
+/[15151 nony4yeHNss MaKCUMaJ/IbHOTO HauaabHOTO IyCKOBOI'O MOMEHTA.
[1g monyyeHUs MUHMMa/IbHOTO HayaJbHOT O IIyCKOBOI'O MOMEHTA.
[11s yMeHbI1IeHUs] MeXxaHUUeCKUX MoTepb U M3HOCa KoJiel] U L[eTOK
M ysenmmuenus KIII nsuraresis
Onpepaenure 4acToTy BpallleHNsi MarHUTHOTO 10JIS1 CTaTOPa aCHHXPOHHOI'0 KOPOTK03aMKHYTOr'0
ABUraTeJisi, eC/iM YMC/I0 Map MoJacoB paBHa 1, a yacrora Toka 50 I'ny.
+3000 06/mMuH
1000 o6/MuH
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1500 o6/mMuH

500 o6/mMuH

.Kak n3meHHNTh HampaBJ/ieHUe BpallleHUs1 MarHUTHOI'O 10J/IS1 CTaTOpa aCHHXPOHHOro TpexgasHoro
JABUrarTesnn?

[JoctaTouHO U3MeHUTH NMOPSIOK YepeZioBaHUs BCex TPEX (a3

+JloCcTaTOYHO U3MEHUTH MOPSAJI0K YepeloBaHus ABYX (a3 13 TPEX

[ocTtaTouHO U3MEeHUTH MOPSI0K YepeloBaHUsI OJHOU (pa3bl

JTO cAenaTb HEBO3MOXXHO

Kaky1o MakcMMa/ibHYI0 4acTOTy BpallleHHsl IMeeT Bpaljaoiieecss MarHUTHoe 1oJjie
ACMHXPOHHOIO0 /IBUraTe/is IPU 4YacToTe nepeMmeHHoro Toka 50 I'y?

1000 o6/muH

5000 o6/MuH

+3000 06/mMuH

100 06/MuH

ITeperpy3ouHasi CiocOOHOCTH aCHHXPOHHOT'O JBUraTe/Isl ONpe/e/IAeTCs TaK:

OTHoLIeHMe TyCKOBOTO MOM€eHTa K HOMUHAa/IbHOMY

+OTHOLLIeHVe MaKCUMaTbHOI0 MOMEHTa K HOMUHA/IbHOMY

OTHoLIeHMe TyCKOBOT0 TOKA K HOMUHA/IbHOMY TOKY

OTHoLIeHNe HOMHHA/IBHOTO TOKA K IIyCKOBOM

Yemy paBHa MexaHU4YecKasi MOIIIHOCTh B aCHHXPOHHOM /IBUraresie [IPH Hell0ABM)KHOM poTope
(S=1)?

+P=0

P>0

P<0

MolHOCTb Ha Bajly ABUraress

IToueMy MarHUTONPOBOJ CTAaTOPAa ACHHXPOHHOTO ABUraTe/IA HAOUPAIOT M3 U30/TMPOBAHHBIX
JINCTOB 3/1eKTPOTeXHUUYECKOU cTaau?

1151 yMeHbI1IeHYs TOTephb Ha [lepeMarHiuMBaHue

+ /1711 yMeHbIlIeHYs [10Tepb Ha BUXPEBbIe TOKU

[l yBenMueHrst CONPOTUBJIEHUS

13 KOHCTPYKLIMOHHBIX COOOpayKeHUi

IIpu pery/iMpoBaHHUH YacTOThI BPALIeHHsI MAarHUTHOT'O M0J/Isi aCHHXPOHHOI0 JABUraTe/s ObLIH
noyty4yeHsbl cieyrwmue Benuunbl: 1500; 1000; 750 06/Mmun. KakuM crioco6oM oCymiecTB/isijioCh
pery/iupoBaHMe 4acTOThl BpaleHus?

YacToTHOe pery/MpoBaHue.

[TontocHoe perynupoBaHue.

+PeoctaTHoe perynupoBaHue

Hu ofHMM 13 BblLIeNepeurcieHHbIX

Uto siB/1sieTCA Bpaljalolelcs 4YacTbl0 B aCHHXPOHHOM /iBHrarese?

Cratop

+Potop

Axops

CranuvHa

PoTop 4eThIpexmno/l0CHOr0 aCHHXPOHHOI'0 ABMraTe/isi, OAK/II0YeHHbIN K CeTH Tpex(a3Horo Toka
¢ yacToToii 50 I'u, Bpamaercs ¢ yacToroi 1440 06/MuH. UeMy paBHO CKOJ/Ib)KEHHE?

0,56

+0,44

1,3

0,96

C Kakoii 1ie/1bI0 aCHHXPOHHBIN /BUTaTe/ib ¢ ()a3HbIM POTOPOM CHA0)Kal0T KOHTAKTHBIMH
KO0/IbIIaMH U mieTKamMu?

+ 15151 coeiliHeHUs1 pOTOpa C PeryJMpOoBOUHBIM PEOCTaTOM

[ coegrHeHus cTaTopa C peryJvupoBOYHBIM PEOCTaTOM
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[ng noaxroueHus ABUraresisi K 31eKTpUUeCKON CeTH

[ns coenrvHeHrst poTopa CO CTaTOPOM

Y06epure HeCyeCTBYIOIIHI CIIOCO0 pery/IMpoBaHusA CKOPOCTH BpalleHUsI aCHHXPOHHOT0
ABUTraTeJIsl.

YacToTHOe peryiMpoBaHye

PerynupoBaHye n3MeHeHVeM UMc/ia nap MoarCoB

+PerynvpoBaHue CKO/Ib)XeHUEeM

PeocratHoe perynupoBaHue

Tpexda3Hbii aCHHXPOHHBIN JBUraTe /b MOIHOCTHIO 1 KBT BK/IIoueH B ogHo(da3Hy1o ceTb. Kakyo
T10/1e3HYI0 MOIITHOCTH Ha Ba/1y MOXXHO MOJIy4YHTh OT 3TOr0 ABUraress?

He 6osee 200 Bt

He 6osee 700 Bt

+He menee 1 kBT

He menee 3 kBt

Jins npeo0Opa3oBaHus KaKo# SHepruy npejHa3HaYeHbl aCHHXPOHHbIE ABUTaTeTu?
+3DJIeKTPUUeCKON S3HePIUM B MeXaHUYeCKYH0

MexaHUUYeCKOW HePryuy B 31eKTPUYECKYH0

ONeKTpUYeCKOW SHepryy B TETVIOBYHO

MexaHWYeCKOM SHepryuy BO BHYTPEHHIOIO

ITepeunciuTe peXXMMbI Ppad0Thl ACHHXPOHHOT0 3/IEKTPOABUIaTe s

PexxviMbl gBUTaTEST

Pexxvm renepaTtopa

Pe)xuM 3/1eKTpOMarHMTHOrO TOpMO3a

+Bce nepeunciieHHbIe

Kak Ha3bIBaeTcsi 0CHOBHasl XapaKTepPUCTUKA aCHHXPOHHOI'0 ABUraTe/isa?

BHelHsisi xapakTepucTUKa

+MexaHnueckasi XxapaKTepUCTUKa

PerynupoBouHasi XapaKTeprCTHKa

CkonbxeHue

CHHXPOHHM3M CHHXPOHHOI0 reHepaTopa, padoTaroiiero B 3HeprocucreMe HeBO3MO)KeH, eCJIH:
+Bpatijatomyii MOMeHT TypOUHbI 00JIbllie aMIIUTY/IbI 37IeKTPOMarHUTHOO MOMEHTa.
Bpartaroiiuii MOMeHT TypOHHBI MeHbIIIe aMILTUTYZAbl 3/IeKTPOMAarHUTHOTO MOMEHTa.

OTH MOMEHTHI paBHbI

Bornpoc 3ajaH HEKOppeKTHO

Kakum 00pa3oM B03MO0)KHO H3MEHSATH B IIMPOKHUX Mpe/enax Ko3(p(QUIHeHT MOIIHOCTH
CHUHXPOHHOI'0 ABUTraTeis?

Bo3zeiicTBys Ha TOK B 0OMOTKe CTaTOpa JBUTaTesIs

+Bo31eicTBys Ha TOK BO30Y>KJeHUSs IBUTATeIsT

B 06oux 3Tux ciydasx

OTO cAenaTb HEBO3MOXXHO

Kakoe KO/JIM4eCTBO MOJIFOCOB A0/DKHO ObITh Y CHHXPOHHOI'0 FeHepaTopa, MMEIIero YacToTy ToKa
50 I'i, ec/id pOTOP BpAIAETCsA C YacTOTOM 125 00/MuUH?

+24 napbl

12 nap

48 nap

6 map

C Kako# CKOPOCThI0 BpalljaeTcsi pOTOP CHHXPOHHOI0 reHeparopa?

+C TOM >Xe CKOPOCTBIO, UYTO U KPYTOBOE MarHUTHOE T10JIe TOKOB CTaTopa

Co ckopocTbto, 607bliIei CKOPOCTU BpalljeHHs T10Jisi TOKOB CcTaTopa

Co CKOpOCTbIO, MeHbLLIeH CKOPOCTU BpallleHUs 10/ TOKOB CTaTopa

CKopocTh BpallleHHs poTOopa Ofpe/ie/isieTcsl 3aB0J0M-U3r0TOBUTE/IeM

C kako# 1je/IbI0 Ha POTOpe CHHXPOHHOI'0 ABMraTe/isi HHOI/ja pa3MellaloT J0N0/THUTe/IbHYH0
KOPOTK03aMKHYTYH 00MOTKY?
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[nst yBenMueHUs Bpalllalollliero MOMeHTa

[nst ymMeHbIlIeHUs1 Bpalllatoll[ero MoOMeHTa

+ 1151 pacCKpy4YMBaHUsI pOTOPA TPH 3aIlyCcKe

[nst perynMpoBaHysi CKOPOCTH BpallleHUst

Y cunxpoHHOro Tpex(gasHoro ABUraresis Harpy3ka Ha Bajly yMeHbIIWIach B 3 pa3a. ismenuTcs
JIM 4acTOoTa BpallleHusi poropa?

Yacrora BpalljeHus1 poTopa yBeJuuuIachk B 3 pas3a

YacTtora BpalljeHus1 poTopa YMeHbIlIWIach B 3 pa3a

YacTtora BpalljeHus1 poTopa He 3aBUCUT OT Harpy3Ky Ha Baly

+YacToTa BpalljeHHsi pOTOpa YBeJUunsIach

CHHXPOHHBbIE KOMII€HCAaTOPhl, MCIO/IL3YIOLIUecs J/If yayulieHus Ko3¢¢uiueHTa MOIHOCTH
NMPOMBIIILJIEHHBIX CeTeH, MOTPed/IAT U3 CEeTH

WHAYKTUBHBIA TOK

peaKTHUBHBIN TOK

aKTUBHBIN TOK

+eMKOCTHBIA TOK

KakuM J0/DKeH OBbITh 3a30p MeX/y POTOPOM M CTaTOPOM CMHXPOHHOI'0 reHepaTopa Jist
o0ecreyeHUsi CHHYCOH/Ja/IbHOU (opMbl MHAYHMpPYyemoi J/[C?

+YBe/IMUMBAIOIIUMCS OT CepeJUHbI K KpasiM MOJIFOCHOTO HaKOHEeUHHKa

YMeHbLIAUMCS OT CepeiMHbI K KpasiM T0JIFOCHOTO HaKOHeYHUKA

CTporo oiMHaKOBBIM T10 BCe€M OKPY>KHOCTH pOTOpa

3a3op momkeH ObITh 1- 1,5 MM

C Kakoi 4acToToH BpPaljaeTcsi MarHUTHOE 10J/ie 00MOTOK CTaTOpPa CHHXPOHHOI'0 reHepaTopa,
e/ B ero o0mMorkax uaaynupyercs 3/IC yacroroii 50 I'ty, a MHAYKTOpP MMeeT YeThIpe Maphl
MOJIK0COB?

3000 o6/MuH

+750 06/MuH

1500 o6/mMuH

200 o6/muH

CHHXPOHHBIE ABUraTe/JId OTHOCATCA K ABUraTe/IsAM:

C pery/JiMpyeMoi 4acTOTOM BpallleHUsi

+C HeperyJ/JMpyeMon 4aCTOTOM BpalljeHusI

CO CTyIeHYaThIM pery/JvMpoBaHHEeM YaCTOThl BpallleHUsl

C TIJIaBHBIM peryJ/IMpOBaHKeM UYacCTOThI BpallleHusI

Y MaluMHBI IOCTOAHHOI0 TOKA HaMMeHee Ha/Je)KHOHM YaCTbI0 SIBJIAETCH:

T0JIr0Ca

SIKOPb

KOJIJIEKTOP

+11[€TOUHO- KOJJIEKTOPHBIN y3e

YacToTa BpalljeH!si aCHHXPOHHOI'0 ABUraTe/isi IPU YMeHbIIeHUH MeXaHUYeCKOH Harpy3kH Ha
Basy:

+yBeJTMUUTCS

He U3MeHUTCS

CTaHeT paBHa HYJIO

YMEHBIIUTCS

HanpaB/ieHue BpalleHUs Mar HUTHOTO MOJIsi CTaTOPa aCHHXPOHHOIO ABUTraTe sl 3aBUCHUT OT:
BeJIMUMHBI MIO/IBOJUMOTO HarpsbKeHUst

+1opsiZika yepeoBaHus (Pa3 HarpsbKeHUs: CTaTopa

YaCTOTHI NUTAIOLLEN CeTU

BeJIMUMHBI [IOJIBOAUMOrO TOKa
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Lty

ACHMHXPOHHOMY /ABMTaTe/Il0 NPUHA//IEKUT MeXaHHuecKas XapaKTepucTHKa
2
+B
a
6
O0OMoTKa B030Y)XX/IeHHUsI, PacIo/I0KeHHAasA Ha POTOpe CHHXPOHHOM MAaIlIUHBI, O/K/TIYAeTCs K
HCTOYHHUKY:

MPSIMOYTO/TbHBIX UMITY/IbCOB
0ZHO(pa3HOTO CUHYCOU/IaTbHOTO TOKa
Tpex(a3HOro HarpsHKeHUs
+IOCTOSTHHOTO TOKa

POTOP HeABHOIO/TIOCHOM CI/IHXPOHHOﬁ MaIlIMHbI MIPEACTAB/IEH HA PUCYHKE:
1

+3
B cMHXPOHHO# MallIMHe B P&)XHUMe IBUTaTe sl MoJie CTaTopa BPalljaeTcs:

+C0 CKOPOCTBbIO, paBHOW CKOPOCTH BpallleHUsi poTopa

Me/j/leHHee pPOoTopa

CO CKOPOCThI0, BjBOe 60JIbIIIel CKOPOCTH BpallleH!sl pOTopa

ObICTpee poTopa

JI/isl M3roTOB/IeHHSA NJIACTHH KOJ/IJIEKTOPA MAallIMH MOCTOSTHHOT0 TOKA MPUMEHSIeTCH:
+Megb

Crasnb

AntoMUHUN

JItoboii MeTaslT U3 TIepeurC/IeHHbIX BhIIlIe

Kak BBIYHC/INTD CKOJIbKeHHe TPex()a3HOoro aCHHXPOHHOI0 3/IEKTPOABUTaTe/Is1?

+5=""" 100%

n
S:u.loo%
nl
S=n,—n,
60 f

40. HeoctaTkoM Tpex(¢a3HOro aCHHXPOHHOI'0 3/1eKTPO/iBUraTe /sl C KOPOTKO03aMKHYTBIM
POTOPOM SIBJISIETCA:

Marast MOLLIHOCTb

+BBbICOKMI yCKOBOM TOK

Huzkun KI1/Q

Huzkuii cosg

Kak u3MeHUTH HanpaB/ieHUe BpallleH!usi MarHUTHOI 0 M0/ Tpex(a3Horo Toka?
V3MeHUTH HaripaB/ieHHe HEBO3MOXXHO

Hy>xHO oMeHATb MecTamMH Bce TpU (passl

+Hy>KHO ITOMEeHSITb MeCTaMH /iBe Jito0bIie a3kl

V3MeHUTDb 4aCTOTY MUTAIOLEr0 HaMpsDKeHUs
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Jins uero npu nmycke Tpex(a3HOro aCHHXpPOHHOI'0 3/IeKTPO/iBUraTesisi B 0AHO(A3HOM peXXume
HCI0/1b3YI0T KOH/JeHCAaTOPhI?

151 3al{AThI 3/IeKTPO/ABUIaTe IS OT [leperpy3Ku

st n3MeHeHUs HarlpaB/ieHUs BpalljeHUs 3/1eKTPOBUraTe/s

+ /17151 mo/y4eHUs BpalllatoIerocss MarHUTHOTO 1107151

st orpaHuyeHus TOKa.

Y Kakux 3/IeKTpOABHraresieldl CKOpOCThb BpallleHHs1 He 3aBUCHUT OT Harpy3KH Ha Bamy?
ITocTosiHHOTO TOKA

ACUHXPOHHBIX

+CHUHXPOHHBIX

KosekTopHbIX

JiBUraTes M padoTalT NP HOMMHA/IBHBIX CKOPOCTSAX BpaijeHusi n2. CKOPOCTh BpallieHus
MarHUuTHBIX noJied n1=1500 06/mMuH. IIpu Kakoil U3 yKa3aHHBIX CKOPOCTeH BpallleHHs JBUraTe/lb
He MOXXeT paboTarhb:

1420 o6/munH

+1510 06/mMuH

1390 o6/mMuH

1460 o6/muH

Uto npou30ii/ieT, ec/id yBeJIMYNTH HArpy3Ky Ha Ba/ly aCHHXPOHHOI'0 ABUraTe/isa?
YMeHBLINTCS CKOJIb)KeHHe S

+YBe/MuUTCS CKOJIb)KEHHE S

YBemmuuTCs yacToTa BpaljeHuss MarHUTHOT'O 110711 NC

YMeHbIIUTCS TOTPebsisieMblid TOK

MeTopMKa 1TpoBeieHUs TeKYIero KOHTPOJIs

[TapameTpbl METOAMKHU 3HayeHue rapameTpa
IIpenen nanTeILHOCTHA BCErO KOHTPOJIA 20 MUHYT
[TocnemoBaTebHOCTb BbIOOPA TECTOBBIX 3aJJaHUM CrnyuaiiHasi
[1pepiaraeMoe KOJIMUeCTBO TeCTOBBIX 3alaHUM 10

KpuTepuu o1jeHKH:

5 0a//IOB - OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, KOTODBIA MPaBWIHHO BhIMTOMHUI 90-
100% TecTOBBIX 3a/laHUM.

4 0a/IoB - OLIEHKA «XOPOLI0» BBICTABJISETCS CTY/IeHTY, KOTOPBIY MPaBUIBHO BhIMOHUI 70-80%
TeCTOBBIX 3aJjaHUM.

3 0Ga/mIa - OIeHKA «YJOBJETBOPUTE/NbHO» BBICTAB/ISETCS CTYJEHTY, KOTOPBIH TPaBUILHO
BbINo/HWI 50-60% TecToBbIX 3a/]JaHUM.

OueHKa «Hey/I0B/IeTBOPUTE/NIbHO» BBICTAB/ISAETCS CTYZEHTY, KOTOPbIM IPaBU/IbHO BBITOTHU
MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.
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Pazpen 6 «JeKTpruuecKue NpuOOpPhI U U3MEPEHHs. 3/IeKTP00€e30IacHOCTb.»

KoHnTponupyemble KoMneTeHLIMH (3HaHUS, YMEHUS):
OK-1; 2, [IK — 2.1; ¥Y1; ¥, 33, JIP-18

JIaGopaTopHasi pabora

Tema: UccnepoBanue o/jH0¢a3HOro MHAYKIIMOHHOI0 CUeTUMKa

3/IeKTPUYECKON YJHePrum
(Bpems rpoBeieHus1 3aHATHS — 2 yaca)

Lleab pabombl: ©3yueHue yCTPOUCTBA, IPUHLIMITA PabOTHI 0AHO(A3HOTO MHAYKLIMOHHOTO CYeTUYMKA

3/IEKTPUYECKOH SHEPIUH, BK/TIOUEHHE €T0 B CeTh 1 OCYILIECTB/IEHHE TTOBEPKHL.

ITopsidok 8binoaHeHus pabomoil
1. VI3yuuTb KOHCTPYKLIUIO CUETUNKA, TIPUHLIUT €T0 paboThlI.
2. Cobpatb cxeMy COriaCHO PUCYHKY.

Cyetumk

o>

rr 1T I

O w

EL

Puc. IMpuHyunuanbHas 3nekmpuueckas cxema
nabopamopHoli ycmaHo8Ku

3. YcraHaB/MBasi pa3MyHYH) JIAMIIOBYIO HAarpy3ky, [/l KaXJOr0 3HAueHWsl TOKa OIpPeAeTUTh TI0
CeKyH/IoMepy BpeMsi, 3a KOTopoe AucK zenaeT 10 o6opoToB. Bce momyueHHble aHHbIE HaIPsDKEHUS,

TOKAd 1 BpeME€HH 3aHeCTU B Ta6111/1uy.

4. BpIUMC/IUTD HOMHWHA/IBHYIO U AEﬁCTBHTEHBHym IMOCTOAHHBbIE, OTHOCUTEJ/IbHYIO ITOTPDEIIHOCTL AJId BCEX

PE)KUMOB Harpy3Ku CUETUHKa.
5. Caenatb BBIBO/IbI O TIPUTOAHOCTH JJAHHOTO CUETUMKA.
Tabauya. Pe3ynbmambl uccnedo8aHust
00HO(pA3HO20 cuemuuKa 31eKmpu4ecKoli 3Hepauu

No N3mepeHo Berumcieno
oo | UB| LA t, C n,o06 | Cg, Br-c/o6 | Ca, BT-c/06 o, %
1
2
3
4

CoodepacaHue omuema
1. CxeMa BK/IHOUeHUSs1 0AHO(A3HOTO UHAYKI[MOHHOIO CUeTUMKA B CETh.
2. Tabnua ¢ pe3yabTaTaMy U3MepPeHHbIX U BEIUUC/IeHHbIX 3HaUeHHUH.
3. BbIBOZIbI O pe3yJibTaTax MOBEPKU CYETUUKA.
KoHTpo/ibHBIE BONPOCHI
1. EquHULIbI B3MepeHusi 31eKTPUUeCcKOo SHeprum.
2. OCHOBHBIE UACTH CUETUMKA U UX Ha3HaueHue.
3. [IpunHLMNI paboThl UHAYKIIMOHHOTO CUETUHKA.
4. Y10 yKa3bIBaeTCs B [acopTe CUeTUMrKa?
5. UTo Ha3bIBaeTCs repejaTOYHbIM UKMC/IOM CYETUYMKA?
6. UTo noka3biBaeT K/IaCcC TOUHOCTHU CUETUHKA?
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7. YTo Ha3biBaeTCsi HOMUHA/ILHOM TTIOCTOSIHHOM cueTurKa? Kak oHa oripeziesnisieTcs?
8. UTo Ha3bIBaeTcs AeUCTBUTEIbHOM MOCTOSTHHOM CUeTYuKa?
9. Kak orpeziesiuTh IOTPeLIHOCTb CYeTUrKa?

B KOHLIe 3aHATHUA TIIpernofddBaTe/ib IIyTeM YCTHOI'O OIIpOCa IIPOBEPAET YCBOEHHE 3HaHMi
CTYyAE€HTaMH I10 BOIIPpOCaM [Jisd CAMOITDOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MMOAINHNCBIBAIOTCA
rnperiogaBaTesjieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTABJISIETCSI CTYAEHTY, KOTOPBI NMPUHMMAET aKTUBHOE ydYacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/IBHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe T1OCTaBJIEeHHbIe
BOMPOCHI, yMeeT TI0/b30BaThbCsl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BjiajileeT  MeTo[aMU
3/IeKTPUYECKUX U3MEpPEeHUI.

4 0asy1a BBICTAB/ISIETCS CTYJEHTY, KOTOpbI TIPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0)OpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI /10MyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKaKatoIll1e ero CoiepKaHusl.

3 0amia BBICTAB/ISETCA CTYJEHTY, KOTODBIM TPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUU pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMIseT OTueT, MpPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/1a BBLICTAB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBUJIbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

(I)OH/] TeCTOBbIX 3a,ua1mifl AJIA TEKYIEro KOHTPoOJis 3HAHHUM 110 TeMe:

(Bbibepume oO0uH eapuaHm omeema)
ITo crenenu 0e30MacHOCTH, 00yC/IOB/IEHHOW XapaKTePOM MPOU3BO/ICTBA Y COCTOSTHUEM
OKpY>Kalolliel cpebl, IOMeIl|eHHs C IOBBIIIEHHON 0MaCHOCTHIO:
3TO TIOMeLL[eHUs1 CyXHe, OTaryIvBaeMble C TOKOHENPOBOZSILUMU I10J1aMU M OTHOCUTE/TbHOM BIa)KHOCTBEO
He 6onee 60 %
+3T0 MOMeIIIEeHUsI C BBICOKOU BI&XXHOCTBIO, Oosiee 75 %, TOKOMPOBOASAIIMMU T10J1aM{ ¥ TEMITePATyPOM
Bbile + 30
3TO MOMeIL[eH’e C BIaKHOCTBIO, 6/n3Kol K 100 %, XMMHUeCKH aKTUBHOM Cpejoi
BCe IepeuyceHHble PU3HaK1
Kakue 11MHHMH 3/1eKTponepeAay UCI0/Ib3yITCA /s Nepe/jay 3/IeKTPo3Heprumn?
Bospgyuineie
KabenbHbie
[Toazemusbie
+Bce nepeunciieHHbIe
Kakue 3/1eKTpyuecKHe YCTAaHOBKHM C HanpshKeHWeM 0THOCUTE/TbHO 3eMJIM WM KOPITyCOB
annaparoB M 3/IeKTPUYEeCKUX MallliH CYUTAKTCA YCTAHOBKAMHU BbICOKOr0 HanpshKeHus ?
YcraHoBku ¢ HaripsbkeHuem 60 B
Ycranosku ¢ HanpspkeHrem 100 B
YcranoBku ¢ HanpsbkeHrem 250 B
+¥YcraHoBku ¢ HanpsbkeHuem 1000 B
YKakuTe BeJTHUHHBI HAaNPsDKeHNs], IPH KOTOPBHIX HE00OX0JUMO BBITIO/THATH 3a3eM/IeHUe
3/1eKTP000OpPY/A0BaHUSI B MIOMeIleHHAX 0e3 MOBBIIEHHO! 0MaCHOCTH.
+127 B
220 B
380 B
660 B
Jis1 3a1MThI 3/IeKTPUYEeCKUX ceTel HanpspkeHueM 10 1000 B npumMeHsioT:
aBTOMaTUUeCKre BbIK/IHYaTe N
+TI71aBKYe TIpe/JOXPaHUTeTN
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U Te, U Jpyrue

HU Te, HU Jpyrye

Kakyo onacHOCTb NpeAcTaB/isgeT Pe30HaHC HaNpsDKeHU! /1A 3/IeKTPHUeCKHX YCTPONCTB?
HeponyctrMblli meperpeB OT/e/IbHBIX 3/1eMEHTOB 3/IeKTPUYECKON LieNu

[Tpo6oii u3onsmy 00MOTOK 3/1eKTPUUeCKHX MaIlWH U arrapaToB

[Tpo6oit u3onsmy Kabesneil 1 KOH/IeHCATOPOB

+Bce nepeunciieHHble aBapUiiHbIE PeXXUMBbI

JJIeKTpHuecKHe 1jefH BHICOKOI0 HanpsHKeHH:

ceTH HarpsbkeHveMm 7o 1 kB

ceTu HarpsbkeHueM ot 6 1o 20 kB

+ceTu HarpsbkeHreM 35 KB

cetu HanpsbkeHueM 1000 kB

Kakoe HampspkeHHe J0MyCTHMO B 0C000 OMACHBIX YCI0BUAX?

660 B

36 B

12B

+380/220 B

B COOTBeTCTBHMM C TPeOOBAHUSMH K 3allUTe OT BO3/AEHCTBHI OKPY)KaIoIIeH cpe/bl
3/IeKTPO/ABMraTe/Id BbITIO/THATCA:

3alUIeHHbIMU

3aKpbITBIMU

B3pbIBOOE30I1aCHBIMU

+BCeMH IepeurcieHHbIMU

Kakoii TOK Han0osiee ormaceH AJisi YeJI0BeKa MPHU MPOYMX PaBHBIX YCI0BUAX?
[TocTosiHHBIM

[Tepemennsiii ¢ yactoroit 50 I'yg

[Tepemennsiii ¢ yactorout 50 MI'y

+0OracHOCTb BO BCeX Cyvasx

Kakoe HanpshKeHHe J0IyCTMMO B IOMeII[eHUAX C MOBbIIIIEHHOHN 0NMaCHOCTBIO ?
660 B

36 B

12B

+180/220 B

Ykakute HanGo/Ib1Iee 1 HAUMeHbIIIee HANPsDKeHUs1 MPUKOCHOBEHHsI, YCTaHOB/IEHHBIe
NMpaBWIaMH TEXHUKH 0€30MacHOCTH B 3aBUCUMOCTH OT BHELIIHUX YC/IOBHIi:
+127Bu6B

65Bul2B

36Bul2B

65Bu6B

OT uero 3aBHCHUT CTelleHb NOPa)KeHH s YeI0BeKa 3JIEKTPUUeCKUM TOKOM?
Ot cunbl TOKa

OT YaCTOThI TOKa

OT HarpspKeHUs

+OT BCex MnepeuncaeHHbIX (PaKTOpOB

Kakas s/1eKTpriueckasi BeJIMUiHa 0OKa3bIBaeT HeMmocpe/CTBeHHOe (hr3nuecKoe BO3/jelCTBHE Ha
OpraHusM uejoBeKa?

Bospgyuineie

KabenbHbie

[Togzemusbie

+Bce nepeunciieHHbIe

CMepTe/bHBIM [JIS1 Ye/I0BeKa SIB/ISIeTCA TOK:

20 MA

50 MA
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+100 MA

200 MA

YacToTa Ha/laB/IMBaHM Ha IPY/IHYI0 K/IeTKY NPHU MPOBeJeHNH HapYy)KHOr'0 Macca)ka cep/jua:
Kaxgprie 0,5 ¢

+O[vH pas B CeKyHAYy

Yepes kaxkple 2 ¢

Yepes kaxxple 3 ¢

Kakoe Bo3/jeliCcTBHe Ha OPTraHM3M Ue/I0OBeKa OKa3bIBaeT 3/IeKTPUUeCKUM TOK?

TonbKo TepMUUecKoe JieHCTBUe

Tonbko MexaHHUUecKoe efcTBUe

Tonbko OHMoIOrMUecKoe AeMcTBre

+Bcé BhillIernepeurcieHHOe

Kakum 00pa3om c/1ejyeT BbIXOAUTH M3 30HbI «IIIaroBOr0» HAaMpPsHKeHUs ?

OOBLIUHBIM IIIarOM

berom

+ «['ycuHbIM» 11aTOM

[InpokrMH 111araMu B yCKOPEHHOM Temrie

B KakoM cjiyyae nmpu NMopakeH!HU 3/1eKTPUUEeCKHMM TOKOM BbI30B CKOPOI MOMOILM /I
MOCTPA/JaBLIEro AB/IAETCA Heo0sA3aTe/IbHBIM?

B ciiydae eciiv ocTpaiaBIIMi MTOTYUXJT OXKOTU

B cnyuae eciu mocsie oka3aHUsI IIepBOi TTOMOILY TIOCTPaIaBILINN «TIpHILIes B cebsi»

Ecnu noctpagaBiimii MOXKeT CaMOCTOSITe/TbHO MepeJBUraThCs

+Bo Bcex ciyuasix mopa’keHHs 3/IeKTPUUeCKMM TOKOM BBI30B Bpaya sIB/sieTCst 06s13aTe/TbHbIM
Mo0>KHO /11 MCII0/1b30BaTh CPe/ICTBA 3alUThI C HCTEKIIIUM CPOKOM IrOAHOCTH?

MokHO

+He pgonyckaercs

Mo0>kHO, HO TOJIBKO TPH OTCYTCTBUU BHEIIIHUX TTOBPEXIeHUM

Mo>kHO, TONBKO C pa3pelleHurs HeloCcpeiCTBEHHOTO

J/leKTpHUecKoe CONMpoTUB/IeHHe ueoBedyeckoro Tesia 3000 Om. Kakou TOK NMPOXOAUT Yepe3 Hero,
eC/IM Ye/I0BeK HaxX0AuTcA noj Hanpspkenuem 380 B?

19 MA

+13 MA

20 MA

50 MA

MeToaMKa ITpoBeieHUsi TeKYILero KOHTPOJIs

[TapameTpbl METOAMKU 3HaueHue rapameTpa
[Ipenen nnTe/ILHOCTHA BCErO KOHTPOJISA 20 MUHYT
ITocnemoBaTenbHOCTb BEIOOPA TECTOBBIX 3aJaHUM CrnyuaiiHas
[1pepiaraeMoe KOIMUeCTBO TeCTOBBIX 3alaHUM 10

KpuTepuu o1jeHKH:

5 0a//IOB - OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, KOTODBIA MPaBWIHHO BhITOMHUI 90-
100% TecTOBBIX 3a/laHUM.

4 0a/IoB - OLIEHKA «XOPOLI0» BBICTABJISETCS CTY/IeHTY, KOTOPBIY MPaBUIBHO BhIMOHUI 70-80%
TeCTOBBIX 3aJjaHUM.

3 0Ga/ma - OIeHKA «YJOBJETBOPUTENbHO» BBICTAB/ISETCS CTYJEHTY, KOTOPBIH IPaBUILHO
BbINo/HWI 50-60% TecToBbIX 3a/]JaHUM.

OueHKa «Hey/I0B/IeTBOPUTE/IbLHO» BBICTAB/ISAETCS CTYZEHTY, KOTOPbIM IPaBU/IbHO BBITOTHU
MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.
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@DoH/ TeCTOBBIX 3aJJaHUM /A/isl MPOMEXYTOUHOI'0 KOHTPOJIsl 3HAaHUM
Mo AMCHUIIHHE

@oH/ TeCTOBbIX 3aJaHUN [Jid TPOMEXYTOYHOrO KOHTPO/S 3HAaHUW 10 AUCLUIIIMHE
(hopMupyeTCsl U3 TECTOBBIX 3aJjJaHWM /1Sl TeKYI1llero KOHTPOJIsl, Mpe/iCTaB/IeHHbIX B pa3jesiax:

1. /Tunetinbie 31eKMpuUYecKue Yyenu NOCmMosIHHO20 MOKa

2. JTuHeliHble 3/1eKmpuyecKue yenu CUHyCOUOd/IbHO20 MOKa

3. Tpex¢pasublie yenu

4. MazHumnbte yenu. Tpaucgpopmamopbl.

5. D/1eKmpuyeckue MawiuHbl.

6. D1ekKmpuueckue npubopbl U usmepeHusi. /1eKIMpo6e30nNacHoCms.

MeTouKa TTpoBeieHUs1 KOHTPOJIsI

[TapameTpbl METOAMKHN 3HaueHHe napameTpa

[Ipenen AUTeIBHOCTH BCEIO KOHTPOJIS 90 MuHyT

[TocnenoBaTebHOCTb BbIOOPA TECTOBBIX 3aJJaHUM CrnyuaiiHasi

[IpepsiaraeMoe KOIMUECTBO TeCTOBBIX 3aJaHUM 30 (mo 5 TecToBbIX 3aJaHUN U3
pasjiena)

KpuTepuu o1jeHKH:

10 6anI0B - OLlEHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, KOTOPBIM MPAaBUIBHO BhIMOITHUI 90-
100% TecTOBBIX 3a/laHUM.

8 6a/10B - OLIEHKA «XOPOIIIO» BBICTABJISIETCS CTY/IEHTY, KOTOPBIH MPaBUIbHO BhIoaHUT 70-80%
TeCTOBBIX 3aJjaHUM.

5 0a/UTIOB - OIIEHKA «YZOBJETBOPUTENIbHO» BBICTAB/ISETCA CTYAEHTY, KOTOPBIM IPaBUILHO
BbINo/IHWI 50-60% TecToBbIX 3a/]JaHUM.

OueHKa «Hey/I0B/IeTBOPUTE/IbHO» BBICTAB/ISAETCS CTYZEHTY, KOTOPbIM MPaBU/IbHO BBITOTHU
MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.

(I)OH]_I OL[€EHOYHbIX CPpEeACTB
AJIA JOMO/THUTE/IbHbIX KOHTPO/IBHBIX HCIBITAaHUM

dopmMupyeTcd U3 Ynciia OL[eHOYHbBIX CPeCTB I10 TeMaM, KOTOPbIe He OCBOEHbI CTYAeHTOM.
IIpumeuaHue:

JononHumenbHble KOHMPO/bHbIe UCNbIMAHUS NPOBOOAMCs 015 CmyOdeHmo8, Habpaswux MeHee
50 6annoe (8 coomeemcmauu c IlonodxceHuem «O MoOy1bHO-pelimuHe080l cucmeme»).
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