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Pe3yabTaThl 0CBOCHHUS y4eOHOH TUCHHMILIUHBI: «DJEKTPOTEXHUKA U 3JIEKTPOHUKA)
[IICC3 (CIIO) no cneunanbHOCTH:
35.02.16 «3DkcruryaTanus ¥ peMOHT CeNTbCKOXO035HCTBEHHON TEXHUKH U 000PYI0BAHUS

Koabt
KOMIIeTeH
N Komnerenuuu Pe3yabTat ocBoeHust
umii no
eroc
O0mme KoMNeTeHUMH
BeiOupats  crocoObl  perieHus 3HaTh CrIOCOOBI peleHus 3a1a4
3aj1a4 npodeccruoHalbHOM npodeCcCUOHATIBLHOM J1eATeIbHOCTH,
OK 1 JeSITeTLHOCTH, TPUMEHUTEIHHO K MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.
Pa3IMYHBIM KOHTEKCTaM YMeTb BBIOMPATH CIIOCOOBI PELICHHS 33124
npodeccroHaAEHOM JIeATETBHOCTH,
MIPUMEHUTEIHHO K Pa3INYHBIM KOHTEKCTaM
Hcnonb30BaTh COBpeMEHHbBIE 3HaTBh METO/IbI U CLIOCOOBI IONCKA, aHAIN3A U
CpeJICTBA ITOKCKA, aHAIIN3a U UHTEpIpeTaluu HHPOopMalnu, HEOOX0IUMOH 115
HHTEPIPETANN I/IH(bOpMaIII/II/I u BBIIIOJIHCHUA 3a1a4 HpO(beCCI/IOHaHBHOI\/’I
OK 2 UH()OPMAIIMOHHBIC TEXHOJIOTUH IS ACATCIILHOCTH.
BBITOJTHEHIS 33124 YMeTh OCyIIECTBISATH TIOUCK, a%anm no
MPO(ECCHOHATBHO JICATEBHOCTH MHTEPIpETANIO HHHOPMAIHH, HEO XO/IMOH
JUIsL BBITTOJIHEHUS 337124 PO eCcCHOHATbHOM
JeSITeTbHOCTH
IIpodeccnonanbHbIe KOMIIETEHUMU
OcCymiecTBIsATh JUATHOCTHKY 3HATh TEXHOJIOTHIO TUATHOCTHKH
ANEKTPOOOOPYNOBAHUS U 3JIEKTPOOOOPYTOBAHUS U AIEKTPOHHBIX CHCTEM
K 2.1 ANIEKTPOHHBIX CUCTEM aBTOMOOHIICH ABTOMOOMIICH.

YMeThb OCYIIECTBIIATH JUATHOCTHKY
3IEKTPOOOOPYIOBAHUS U AIICKTPOHHBIX CUCTEM
aBTOMOOWIIEH.

TpeboBanus K pe3yJibTATaAM OCBOCHUS TUCUMILIUHBI:
ymemy:

Y1 — onp30BaThCA IMEKTPOU3MEPUTEIBHBIMU ITPUOOPaAMU;
Y2 — npou3BOAUTH MPOBEPKY AEKTPOHHBIX U JIEKTPUUECKUX AJIEMEHTOB aBTOMOOWIIS;

Y3 — Ipou3BOAUTH MOA0OP AIIEMEHTOB JEKTPUUECKUX IIeTIeH U 3IEKTPOHHBIX CXEM.
3HaMb:

31 — MeTonbl pacueTa U U3MEPEHHUsT OCHOBHBIX MapaMeTpPOB ANEKTPUUECKUX, MATHUTHBIX U
AIEKTPOHHBIX LEIEH;

32 — KOMIIOHEHTbI aBTOMOOUIIbHBIX 3JIEKTPOHHBIX YCTPONCTB;
33 — MeTOABI IEKTPUUECKUX U3MEPEHUI];
34 — yCTpOMCTBO M NPUHIUI JEHCTBUS dJIEKTPUUECKUX MALIHH.

B PE3yJIbTaTC OCBOCHUA yqe6H0171 JUCIMITIIMHBI 06yqa10m1/11>1051 JOJIKCH O6HaI[aTL CJICaAyromumMu
JIMYHOCTHBIMHU pE3YyJibTaTaMu:

JIP 18 CnocoOHbIli aHANMM3WPOBaTh MPOU3BOJCTBEHHYIO CHUTYyalldl0, OBICTPO NMPUHUMATH
pelIeHus U 3HaHUsSI Ha TPAKTHKE.




IMacmopt donga
OLICHOYHBIX CPEICTB

[IIICC3 (CIIO) no cneunanbHOCTH:

35.02.16 «Okcmmyaranus 1 pEMOHT CEITbCKOXO03SIMICTBEHHON TEXHUKU U 000Py10BaHUS»
JucuuiuinHa: « DJeKTPOTEXHUKA U SJIEKTPOHUKA»

Haumenoranue
OIICHOYHBIX CPE/ICTB
Ne Korpompyembie KonTpomupyemsie Jpyrue olieHOYHbIe
TIaKTUYECKHE KOMITETEHITUH TecThI
/n ’ CpencTBa
(9115050500133 (I/IJII/I ux ‘IaCTI/I) KOJI-BO
3a1aHui BU Kom-Bo
3aJIaHui
Onpoc 15
Pa3znen 1 OK-1; 2 3ammTa
1 DJIeKTprYecKHe Henu K -2.1 59 71a00paTOPHBIX 42
MOCTOSIHHOT O TOKA V1;V¥3;31; 33 pabor (3JIP)
JIP-18 Kontponbshas 43
pabora
Paznen 2 OK-1;2
5 DiIeKTpHYecKHe Ienu IK-2.1 47 Omnpoc 19
oaHo(ga3zHOro V1;V3;31;33 (3JIP) 41
IMePEeMEeHHOI0 TOKa JIP-18
OK-1;2
3 Pazgen 3 K -2.1 7 Ompoc 19
Tpexda3nbie nenn V1;V3;31; 33 (3JIP) 13
JIP-18
p 4 OK-1;2
4 Marﬂn?rifflz nenu HK-2.1 33 Onpoc 32
Tpancdopmaropsl. Y118; 33;34 JIP- (371P) 7
Paznen 5 F(I)II<< __1 ’221
5 DJIeKTpUYecKue V2:V3:31: 34 44 (3J1P) 20
MAaIIMHbI IP-18
Pa3nen 6 OK-1;2
JJIeKTpUYecKne K -2.1
6 NpUOOpPbI U H3MEPEHHUs. V1;¥2; 33 JIP- 21 (3JIP) ?
DJ1eKTP00€e30NMACHOCTb. 18
OK-1; 2
Paznen 7 K -2.1
7 DJIeKTPOHMKA V2; ¥3.31; 3 33 (37IP) ?
JIP-18
Bcero: 264 274




MeToumca MPOBEACHUA KOHTPOJIA 110 IPOBEPKE 0a30BBIX 3HAHUII
Mo TMCHUMIIJIMHE «BJICKTPOTCXHI/IKa U JICKTPOHUKA»

Paznen 1 «JiiekTpudeckne Hen NOCTOSSHHOTO TOKa)
Kontponupyembie komnereHun (3Hanusi, ymenus): OK-
1; 2 IIK-2.1; ¥V1; V3. 31; 33, JIP-18

Bomnpocs! 1J1s1 TECBMEHHOT0 OMpoca:

1. OHpeI[eJ'II/ITe IOHATHA JJICKTPHUUICCKaA LCIIb, SHCKTpI/I‘leCKI/Iﬁ TOK, HAIIPSXKCHUC, CAUHUILIBI
HN3MCPCHUS, HAITPABJICHUA.
2. ITaccuBHBIE ABYXIIOJOCHHMKH, HaIIpaBJICHUA TOKOB H HaprI)I(GHHfI. PesucTuBHBIN

anemeHT, BAX, conpoTuBieHre 1 IpOBOJUMOCTb, MOITHOCTb. VIHYKTUBHBIA U €MKOCTHBIN 3JIEMEHTHI,
UX XapaKTepUCTUKH, HAKOTUICHHAS SJHEPTUsl.

3. AxTuBHBIE JBYyXnontocHUKH, BAX peanpHOro mcrounuka ssHepruu, ucrouHuk JJIC u
UCTOYHUK TOKA, CXEMBbI 3aMEIIIEHUS PEeaJIbHOTO UCTOYHHUKA SHEPTUU.

4. DneKTpuyecKas CXeMa U €€ TOIOJIOTMYECKUE DIIEMEHTBI: Y3€ll, YCTPAHUMBII y3€J, BETBb,
yThb, KOHTYP.

5. 3akoH Owma gng BetBu ¢ DJIC (KOMIOHEHTHblE ypaBHEHHs). BbIOOp yCIOBHBIX
HIOJIOKUTEIbHBIX HAlPaBJIEHUI TOKOB U HANpPSHKEHUH BETBEH.

6. Cdopmynupyiite nepsbiii 3akoH Kupxroda. 3amummre B OyKBEHHOM BHJIE, CKOJBKO
YPaBHEHMH ClIelyeT COCTaBIATh 10 NepBoMYy 3akoHy Kupxroga.

7. Coopmynupyiite BrOpoil 3akoH Kupxroga. 3anummre B OyKBEHHOM BHJE, CKOJIBKO

YpaBHEHUH CIIeZIyeT COCTaBJISITh MO BTopoMy 3akoHy Kupxroda. s Broporo 3akona Kupxroda maiite
nBe GOpMYIUPOBKH.

8. Bbi0op He3aBUCHUMBIX KOHTYPOB, Ul KOTOPBIX CIEIyeT COCTaBISATb YPABHEHUS IO
BTOpOMY 3akoHy Kupxroda. [ToueMy HU B OZMH U3 3TUX KOHTYPOB HE JIOJKEH BXOJUTh UCTOYHHUK TOKa?

9. Dransl pacueTa 1emnei MeTooM 3akoHoB Kupxroda.

10. Oxapakrepu3yiiTe OCHOBHBIE 3Tanbl MeTo/1a KOHTYpHbIX TOKOB MKT. Uucno ypaBHeHM
no MKT.

11. OxapakTepu3yiTe OCHOBHBIE 3Talbl MeToAa Y3JI0BBIX noreHnuanoB MVYIIL. UYwucno
ypaBHeHu# mo MVYII.

12. CdhopmynupyiiTe IPUHIMIT U METO]T HATIOKESHHUS.

13 . Chopmynupyiite u [OKaXXUTE TEOPEMY KOMIIEHCALIUH.
14. BXxoJHbIe ¥ B3aUMHBIE IPOBOJAUMOCTHU, UX ONPEAEIICHUE aHATUTUYECKUM U OTBITHBIM ITyTEM?
15. Merox nByx y310B u MVYTII.

W3 TecToBBIX 3a1aHuii GopMUpPYETCS 5 BapHAHTOB 3aJ]aHHi 10 3 BOMPOCa B KaXkIOM.

Kpurepun ouenku:

5 0annoB - BBICTaBISIETCS CTYACHTY, KOTOPBIA IPAaBUJIBHO BBIIIOJIHUI BCE IOCTaBJICHHbBIC
BOIIPOCHI, JIOTHYECKU U CTPOMHO M3JIaraeT yuyeOHbIM MaTtepuai, yMeeT IPOU3BOIUTh MOA00p 31€MEHTOB
JJIEKTPUYECKUX LEeNed M JJIEKTPOHHBIX CXEM, 3HAaeT METOAbl pacyeTa U HU3MEPEHHs] OCHOBHBIX
[IapaMeTPOB IEKTPUUECKNUX, MATHUTHBIX U JIEKTPOHHBIX LIEHEN.

4 0Gajya - BBICTABISIETCSl CTYIEHTY, KOTOPBI IO CYIIECTBY OTBEYAeT Ha IIOCTABJICHHBIE
BONPOCHI, C HEOONBIIMMHM MOTPEHIHOCTSIMU HPUBOIUT (POPMYJIUPOBKU OIPEICIICHU, B OTBETe
JIOITyCKaeT HeOoublIue NpoOesbl, HE HCKa)KaOIUE €r0 COAePKaHUS.

3 OaJjuia - BBICTABISIETCSl CTYJIEHTY, KOTOPBI HE COBCEM TBEPAO BIIAJICET MaTEpUaoM, NPHU
OTBETaxX JOIMYCKAeT MAJIOCYIIECTBEHHBIE MOIPEIIHOCTH, UCKa)KEHUS JIOTUYECKON MOCIEA0BATEIbHOCTH,
HETOYHYIO apIyMEHTALII0 TEOPETHYECKUX MTOJIOKEHUN.



2 0anna - BBICTABIIAETCS CTYACHTY, KOTOpBIM ci1ab0 BIaJeeT MaTepuaaoM, IpPHU OTBETax
JIOITYCKAEeT CYIIECTBEHHBIE MOTPEIIHOCTH apTyMEHTAIMM TEOPETUUECKUX TTOJI0KEHUH.
1 0ann - BeICTABISAETCS CTYAEHTY, KOTOPBIH MMeET oOllee NpeACTaBICHUE O MaTepuaie, Ipu
OTBETax JAOMYCKAaeT HETOUHYIO apryMEHTALUIO0 TEOPETUYECKUX MOJI0KEHUH.
KonTtposbnas padora Nel

3apaun

BapuanTt Nel.
Tox Bo BTOpo# BeTBU 9 A mnpu Ei=72 B, - o - =4
Om. Onpenenuth TOK MEPBOM BETBU, €CIU )1(¢
E1 mepeHectu BO BTOPYIO BETBb, YMEHBIIUB ee B 3
pasa, Ex=E1/3. Ey

BapuaHTt N22.

I E LIZ T Ep
Onpenenuts Hanpsukerue Uw, ecmn () (b L=8A,1=3
A —> -
I 12
Bapuant Ne3.

11=10 Om, r2=15 Owm, E1=36 B, E>=6 B.

Hano: E1=72 B, Ri=30 Om, R>=4 Om, R3=12 Om.
R, R; Omnpenenuts Toku 1, L2, L.

E, %2 J13

BapuaHt N°4.

R,

R. Tok B mepBoii BetBu I1=6 a mpu Ex=48 B, Ri=3 Om, Ry=4 Om.
R1 R2 3 v
Onpenenuts Tok BTOpoi BetBH, eciu DJIC E, mepenectu B

E, IIEPBYIO BETBb.

BapuanT Ne 5. Hano: E1=72 B, E;=48 B, 11=3 OMm, 1r2=4 Owm,



r3=12 Owm.

I ) 13 Haiiru 11, I, Is METOOM JIBYX Y3II0B.

E,

E,
?I | TI: ¢13

Bapuant Neo6.

@ Omnpenenuts TOK [ 1 moTeHIman Touku m, eciu [1=2 A, [3=10 A,
R>=5 Om, E>=15 B, R3=10 Om.

Onpez[eJme, npu KaKOM 3HAa4YCHHUU CONPOTUBJICHUA
Ru B HEM BBIACIACTCA MaKCHUMaJIbHas
MOIITHOCTDH

E,

Bapuant Ne8.
Ot BuOpanuu HapyIIWICS KOHTAaKT CTOBAaTTHOM JaMIodyku c naTpoHoM. KakoBa HauOombInas
MOIIIHOCTh, KOTOpasi MOXET pacxXoJ0BaThCsi Ha HArpeB MaTpoHA, €CIH CONPOTHBIICHHE JIAMIIOYKU
CUHUTATh HEU3MEHHBIM?

Bapuant Ne 9.
E, S 12
|_@_| [TaccuBHass  dnexTpudeckas 1ens MoIHoMThi0 100
I y) Bt  nwuraercs nBymsi ucrounukamu J3J1C E1=50
1 M UL B, Ex=20 B u omHuM BcTOYHUKOM TOKa J=2 A,
() Onpenenutsb
J
1
E A, nanpspkenue 12=1 A. U Ha ucrounuke Toka, eciu [1=3

Bapuant Nel0.
W3mepeHbl 3HaUSHUS HAMPSOKEHHS U TOKA Ha BBIXOJIE AKTUBHOTO JIBYXITOIOCHHUKA JJISl IBYX PEKHMOB:

U=30 B, [1=3 A; U=20 B, I,=5 A. Onpenenuts napameTpbl 3KBUBAJICHTHOTO reHepaTtopa Bapmant
Nell.

Haiitu nokazanue BosnbT™MeTpa, ecinu U=90 B;
Ri=10 Om, R»=20 Om

Hano: E=40 B, Ri=30 Om, R>=20 Om.
Onpenenurs: I, I, Is, HanpsDKEHWE Ha MapaijieIbHOM y4acTKe

Hano: E=30 B, Ri=15 Om, Ro=R3=30 Om. Onpenenuts 1, I, [3 1 HanpsikeHne Ha nmapauieibHOM
y4acTKe



Hano: R1=3 Om, Ro=6 Om, R3=4 Om, R4=4 Om, R5=6 Om, U=30 B.
Haiitu: 11, Iz, 13, I4, Is.

JHano: Ri=4 Om, Ry=4 Om, R3=6 OMm, R4s=4 Om, Rs=6 Om, [,=2 A.

Haiitu: 11, I3, 14, Is, U

Hano: Ri=2 Om, R=5 Owm,
Om, R4=2 Om,

BapuanT Nel4. RS =l1,1B.2,13,14, 15,
1 3
o Ul R;
R
N ﬁ R, g Ry C] O Bapuant Nel7.
Ry R
BapnaHT Nel5.

Jano: R1=2 Om, Ro=4 Om,

R3=6 OMm, R4&=2 OmM, Rs=8 Om,
I+=4 A.
Bapuant Ne20.
R] R3

~

BapnanT Ne16.

Haiitu: I], Iz, I3, IS,
U.
Bapuant Ne22.
Hano: Ri=10 Om, R>=20 Om, R3=10 R, R, Owm, R4s=10 Om, R5=20 Om,
U=80 B.
Haiitu: 11, o, I3, 1a,

Is.

Hano: R1=10 Om, R>=20 Om, R3=10
Owm, I5=5 A.. Hantu: I, Iz, 14, Is, U.

Owm, R4=20 Om, R5=30




Hano: Ri=10 Om, R>=10 OmMm, R3=20 OM, R4=20 Om, R5=30 Om, [,=5 A.
Haiitu: 11, I3, 14, Is, U.

Hano: Ri=8 Om, R,=4 Om, R3=6 Om, R4=20 Om, R5=30 Om, U=60 B.
Haiitu: 11, 1o, I3, 14, Is.

Hano: R1=8 Om, Ro=4 Om, R3=6 Om, R4=20 OmMm, R5=30 OmMm, =5 A.
Haiitn: I], 13, 14, 15, H

Hano: R1=8 Om, Ro=4 Om, R3=6 Om, R4=20 Om, R5=30 Om, 15=3 A..
Haiiu: 11, I3, 14, Iz, U.

Hano: Ri=12 Om, R>=10 OM, R3=8 OM, R4=12 Om, R5=18 Om, U=120 B.
Haintu: I1, 13, I4, Iz, Is.

Bapuant Ne25.

Tlano: Ri=8 Om, R»=12 Om, Rs=10 Om, Re=10
OM, Rs=20 OMm, Is=1 A. ® Haiitu: I;, I3, U, L, Is.

Bapuant Ne26.

3a)KUMbl AKTHBHOTO JIBYXIIOJIFOCHMKA 3aMKHYTbl Ha comnporuBieHue R. Ilpu nByx pasnuuHbIX
3HAUEHUAX ATOrO CONPOTUBIIEHHS M3MEPEHBI COOTBETCTBYIOLIME 3HaueHus Toka: Ri=3 Owm, [;=6 A;
R>=8 Owm, [,=3,5 A. Onipeaenutpb nmapaMmeTpsl SKBUBAJICHTHOTO T€HEPATOPA.

KonTposbnasi paGora Ne 2
CocraBuTh ccTeMy ypaBHeHHUil o 3akoHaM Kupxroda nuist npeayiaraemon cxeMsl.

Bapuant Nel BapuantNe2
Ra

1 R, E,

Ry R |[Ra —()
J

\ I R R R,
QD H Ey4 69 1 3
E3
E,
Bapuant Ne3 Bapuant Ne4



Bapuant NeS Bapuant Ne6
'3

Bapuant Ne7

I3

Iy Ty

Bapuant Ne9 BapuanT Nel(
R2 Ea’- E4

ko] @ e -

Bapuant Nell

Bapuaunt Nel4
R, 22
; Ry R4
Ry
E4
Ey

10



Bapuant NelS Bapuant Nel6

I S SR I SRR P ¥
bbore [FOE

Bapuant Nel7 Bapuant Nel8
E‘; T E
oy — c b
= =

]
oy

Kputepun ouenku:

S 0aJ1510B - BBICTABIISIETCA CTYJIEHTY, KOTOPBIN IPAaBUIILHO PEILNI 3a/1ady.

4 0as1a - BBICTABIISETCS CTYACHTY, KOTOPBIN: penIwi 3aady ¢ 1 ommoKoi.
3 0asi1a - BBICTABIISICTCA CTYACHTY, KOTOPBIH: pelni 3aa4dy ¢ 2 ONTHOKaMH.
2 H6aj11a - BBICTABIISICTCS CTYJICHTY, KOTOPBIH: pelni 3ajauy ¢ 3 oUIMOKaMH.

1 6ajw1 - BEICTABIISICTCSA CTYACHTY, KOTOpBIﬁ HNMECT o61uee MMPpEaACTaBJICHHUEC O MaTCPpUaAJIC.

JlabopaTopHas paGora
Tema: O3HaKkoM/IeHHe ¢ 000PYI0BAHUEM H 3JIeKTPOM3MePUTEeIbHBIMHI
npudopamu jJadopaTopHoro crenga. Coopka cxem.
(BpeMms mpoBeieHUs 3aHATHS — 3 Yaca)

Lenv pabomel: moMydyeHUE MPAKTUYECKUX HABBIKOB IO YTEHHIO U COCTABJICHUIO JIEKTPHUYECKHX
cxeM, COOpKe »JIEKTPUYECKHX [eneil Ha J1adopaToOpHOM CTEHIE, YMEHHIO MOJb30BaThCS
ANEKTPOU3MEPHUTETHLHBIMU MTPHOOPAMHU.

11
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Tlopsodox evinonnenus pabomoi

. O3HaKOMHTBLCS CO BCEMH HpI/I60paMI/I na6opaTopHoro CTCHOA. 3amucath TEXHHYCCKHUE

XapaKTePUCTUKU HECKOJIbKMX MPUOOPOB (IO YKa3aHHUIO MpPENoAaBaTelisi) U ONPEeAeNuTh UX LIEHY
JEeIIeHNUs.

. O3HaKOMUTHCS € anmnapaTypoii CTeH a.
. I/I3MCpI/ITI> HaITPsKCHUA BCEX UCTOYHUKOB IMMUTAHHWA IIPX ITIOMOIIIX BOJIBTMCTpPA.
. CocTaBUThH CXCMy C MOCICAOBATCIbHBIM COCAMHCHHUCM HCCKOJBKUX PC3UCTOPOB. B cxeme

PEeyCMOTPETh MPUOOPHI ISl U3MEPEHUsSI CUJIbI TOKA, HAMpsDKeHUs W MoiHocTH. [lociie mpoBepku
MPABUJILHOCTH COCTABIICHHOW CXEMBI MpErnojaBaTeieM coOpaTh €€ Ha JIa0OpaTOPHOM CTEHAE U
MPOU3BECTH HEOOXOTUMBIC HW3MEPEHHS JSJCKTPHUUSCKUX BenuuyuH. [Ipumep cxembl TOKa3aH Ha

pHUCYHKE.
*
L _/_ PW /2
*
— O D@
e o ol
Puc. BapuaHmebl nogkao4eHus
UBMEPUMELHBIX NPUOOPOS U HASPY3KU
. [ToBTOpUTH MyHKT 4 C mapajuiebHbIM COCIMHEHUEM PE3UCTOPOB.

. [ToBTOpUTH MyHKT 4 CO CMEIIaHHBIM COEMHEHUEM PE3UCTOPOB.

Cooeporcanue omuema

. Texauueckue maHHbIE HpI/I60pOB u 060py11013aH1/I${, HCIOJIb3YCMBIX B pa60Te.
. HpI/IHI_II/IHI/IaJIBHBIe QJICKTPHUYCCKUC CXCMbI HCCJISIOBaHUIM.
. PCByJIBTaTBI I/ISMepeHI/Iﬁ SJICKTPUYCCKUX BCIINYHH.

KonTposabHbIe BONpochl

1. W3 xkakux 311eMEHTOB COCTOUT OJICKTPHUYCCKAas LCIb U KAKOBO UX Ha3HaueHue?

2. UTo Ha3BIBAIOT Y3JIOM U BETBBIO MJIEKTPUUYECKOM 1eTH?

3. KaxoB mopsiok cOOpKu 37IeKTpUUECKOM 1enu?

4. Kak ycrnoBHO H300paatoT CHCTEMBI AIEKTPOU3MEPHUTENBHBIX MPUOOPOB?

5. Kakwue ycnoBHbIe 0003HAYCHUsI HAHOCAT Ha MKkl puOopoB? Pacmmdpyiite
YCIIOBHBIE 0003HAUYEHUS Ha IIKaJie MPHOOopa 10 331aHUIO0 TIPETOIaBaTesl.

6. Hageprute cxemy BKIIIOUEHHUS aMIIepMETPa, BOITMETPA, BATTMETPA.

7. Kaxk mocTynuts, eciu cTpenka mpudopa OTKIOHMIACH BJIEBO (BIIPABO) OT HYJICBOU
OTMETKH P OTKIIOYCHHOM TIpubope?

8. Kak moctynuts, eciu cTpenka nprudopa OTKIOHHIACH 32 MAKCUMAIIBHOE JICTICHHE
ITKAJTBI?

9. Kak mocTynmuTh, ecnu CTpenka BaTTMETpa OTKIOHWIACH BJIEBO OT HYJIEBOU

OTMETKH MPH BKIFOUEHHOM TTpuodope?

10. Kak omnpenenmuth 1eHy JAelICHUS KOMOMHHPOBAHHOTO (MHOTOMPEICIBHOTO)
npudopa?

11.  Kak m3meputs D/IC akkymynsaropa?

12.  JIBa OMHAKOBBIX COIPOTHBIICHUSI COCIMHEHBI MTOCIEAOBATEIRHO (TTApaUIeIHHO).
Uemy paBHO pe3yJabTHPYIOIIEE COMPOTHBICHUE?
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13.  Yro Oyner, eciau B HCCIEAYeMOMl LENU IMOMEHSUIM MECTaMH aMIEpMETp U
BOJIbTMETP?

14.  Haznauenwue, YCTPOMCTBO u MIPUHIIHIT paboThI 1a60paTOpPHOTO
aBToTpancgopmaropa (JIATP).

15. Kakue ycTpoiicTBa HCHOJB3YIOTCS B D3JEKTPUUECKHUX LEMAX JUIS 3alUThl OT
NIEPETPY30K U KOPOTKUX 3aMbIKaHUN?

16.  Kaxue npubopsl UCTIONB3YIOTCS ISl U3BMEPEHUS SJIEKTPUUECKUX BETUUNH?

B koHue 3aHsATHS mnpenojaBareib IyTEM YCTHOIO ONpOCa IPOBEPSET YCBOEHHE 3HAHUU
CTYACHTaMH 110 BoIlpocaMm st caMmonpoBepKu. OQopMIIeHHbIE OTUEThl IPOBEPSIOTCS U MOAMUCHIBAIOTCS
IPEerNoAaBaTeIeM.

Kpurepuu ouenku:

S 0a/uI0B BBICTABISAETCS CTYACHTY, KOTOPBIM NPUHMMAET AKTUBHOE y4acTUE B BBIIIOJHEHUU
paboThl, MPaBUIBLHO M AKKypaTHO O(OpMIISET OTYET, MPaBWJIBHO OTBEYAET HAa BCE IOCTABIICHHBIE
BONPOCHI, YMEET I0JIb30BaTbCS  DJIEKTPOU3MEPHUTEIbHBIMU  NPUOOpaMu, BIIAJeeT METOJaMH
JJEKTPUUIECKUX U3MEPEHUM.

4 Gajuia BBICTaBIISIETCS CTYAEHTY, KOTOPBIM NPUHUMAET aKTUBHOE Y4YacTHE B BbIIIOJHEHUU
paboThI, MPABUIIBLHO U aKKypaTHO O(OPMIISIET OTUET: MPU OTBETE HA MOCTABJIEHHBIE BOIPOCHI JIOMYCKaeT
HE3HAYNUTEIIbHBIE HETOYHOCTH, HE HCKAXKAIOIUE €r0 CONECPKAHUS.

3 Oajuia BBICTABISCTCA CTYACHTY, KOTOPBIM IPUHUMAET HE OYEHb AKTHMBHOE YYacTHE B
BBINOJIHEHUHM paboThl, MPAaBUJIBHO M aKKypaTHO OQOpMIISET OTYET, IPU OTBETE€ HA IOCTaBJICHHBIC
BOITPOCHI JOITYCKAET HETOYHOCTH.

2 0ajula BBICTABISETCA CTYJEHTY, KOTOPBIM IMAaCCMBHO OTHOCHTCS K BBIIIOJHEHHIO paboTBhI,
NpaBUIbHO 0(OPMIIET OTYET, IPH OTBETE HA TOCTABJICHHBIE BONPOCHI HCIIBITHIBAET 3aTPYIHEHHUS.

JlabopaTopHas paGora
Tema: UcciienoBanue pe:xumMoB padoThl AKKYMYJIATOPOB
(BpeMs mpoBeieHUs 3aHATHS — 3 Yaca)

Lenv pabomsi: U3yuyeHUE PEeKUMOB PaOOTHI AKKYMYJISITOpA KaK UCTOUYHHKA MMOCTOSHHOTO TOKA.
Ilopsadok evinoanenus pabomol
1. U3meputs DJIC uccnemyeMbplx ICTOUHUKOB.
2. CocTaBUTh CXeMy 3apsiIKl akKyMynaropa. B cxeme mnpeaycMOTpeTb MCTOYHUK TMOCTOSIHHOTO
HampsbkeHust 12 B (;1aGoparopHblid  aBTOTpaHC)OpPMATOp C  BBIIPSIMHUTEIIEM) K aMIEPMETP
MOCTOSTHHOTO TOKa Ha 5 A.

w

. OnpenenuTs HOMUHAJIBHBIE 3aPSAHBIN U pa3psaIHbIA TOKM HCTOYHHUKOB.
4. CoOpatb cxeMy UCCIIEIOBAaHHIA COTJIACHO PUCYHKY.

=N .
\_/

JES K

@ @) |

Re K.

KZ

]
A

O

Puc. Cxema nabopamopHoli ycmaHOBKU

07151 Onpeoenenus XapaKmepucmux aKKymyisamopa
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B kauecTBe Harpy3ku cHauaja MOJAKIIOUUTh K akKyMmyisatopy pesuctop R1 maboparophHoro
CTeHJa, 3aTeM — II0C/IeIOBaTeNIbHOE coequHeHue pe3uctopoB R1 u R2, mapamnensHoe coeanHeHue
pesucropoB R1 m R2. CHATh BHEmHIOIO XapakTepucTuKy. [laHHble 3aHectu B Tabmuuy. Tabauya.
Pe3ynomamui onvimuvix 0aHHbIX 0I5l NOCMPOEHUs 6HEUHel XapaKmepucmuKu

U3 onwl a U3 pacuera
Ne
/I E U 1 IRp Rp P; P AP n
B B A B Om Bt Bt Bt -
2
3

5. IlocTpouTh BHELIHIOO XapakTepucTUKy. OnpeaennuTb TOK KOPOTKOTO 3aMbIKaHUSI aKKYMYJISITOPA.
6. Onpenenuthb BHYTPEHHEE  COIPOTHBIICHUE, MOTEpU MOILITHOCTU U KIIJ
NCTOYHHUKOB IIp1 HOMHWHAJIBHOM PAa3psAJHOM TOKCE.
Cooepoicarnue omuema
1. [TaciopTHBIE JaHHBIE MPUOOPOB U OOOPYAOBAHUS, UCIIONB3YEMBIX B paboTe.
2. [IpyHIMNIUATBHBIE TIEKTPUUECKHUE CXEMBI 3apSJIKU U UCCIEA0BAHUS aKKyMYJISTOPA.
3. Tabnwuia ¢ pe3ynpTaTaMu H3MEPEHUHN 1 BBIYUCIICHUN.
4. BHenHss XapakTePUCTUKA aKKyMYJISTOpA.

KonTpoJibHbIe Bonpochl

1. Kaxue cucteMbl 3J€KTPOU3MEPUTENBHBIX TPUOOPOB MOTYT OBITH UCIIOJIB30BaHBI IPU U3MEPEHHUAX B

LENAX TOCTOSIHHOTO TOKa?

Kax uzmeputs 2JIC Ha 3axkumMax akkymyssitopa?

Kak onpenenuts BHyTpeHHEE CONPOTUBIEHUE UCTOUHUKA?

Kak paccuurars norepu u KI1/I ncrounuxa?

Kak ompenenuth HampspkeHHE Ha 3aXHMax MOTPEOUTENs TpU THapauieIbHOM COCTUHEHHH

AKKyMYJISITOPOB?

6. llpu KakuX ycIOBHSX JBA aKKyMYJIATOPa, BKIIOYEHHBIE NTApalieIbHO, OYIyT caMopaspsiKaTbes MPU
OTKJIFOYEHHOH Harpy3ke?

7. Kak omnpenenuth 3apsiIiHbBIA TOK aKKyMyJISITOpa HPU UX IOCJIEA0BATEIbHOM COEIMHEHHH K
3apsIAHOMY YCTPOMCTBY?

8. IlpuBenure HavyalbHbIE M KOHEUHbIE 3HAYEHUS IUIOTHOCTH SJIEKTPOJIUTA OJHOrO 3JIEMEHTa
KHCJIOTHOTO aKKyMYJISITOPA.

9. IlpuBenurte npeneabHOE 3HAUEHUE HATIPSHKEHMSI HA OJTHOM 3JIEMEHTE KMCIOTHOTO aKKyMYJIATOpa B
KOHLIE 3aps/a.

vk LN

10. Kak paccuntarh BeIHUHUHY 100aBOYHOTO COTIPOTHUBIICHUS TIPH 3apsae 12-BOIbTOBOTO aKKyMYyJIATOpa
OT 24-BOJILTOBOTO?

11. Kak onpenenuts NOISPHOCTh KIEMM aKKyMYJISITOpHO# OaTapeun?

12. IIpu kakuX 3HaYEHUSIX HANIPSDKEHUH OaTapest He JOMycKaeTcsl K dKCIUTyaTaluu?

13. Kakue mpaBuia TeXHUKH O€30MACHOCTH HY>KHO cOOJIOAaTh MpH PadOTe C aKKyMYJISTOPHOU
Oarapeeii?

14. Oxapaktepu3syiiTe peKuM 3apsiIKi aKKyMyJIsITOpa MPHU MOCTOSTHHOM HAIPSKEHUM.

15. OxapakTepu3ynuTe pekUM 3apsIKU aKKyMYJISTOpa IPU MMOCTOSTHHOM TOKE.

16. Kakue 31eKTpOu3MepHUTeNbHbIC TPUOOPHI TMPHUMEHSIOTCS TPH TPOBEpPKE padOTOCIIOCOOHOCTH
aKKyMmyJsiTopa?
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17. Kak onpenenuTb HOMMHAJIBHBIA Pa3psIHbIM TOK aKKyMyJsisTopa?

18. IlpuBeauTe HECKOIBKO MAPOK aKKYMYJISITOPOB M AATE UX pacuIn(poBKY.

19. Kak paccuuTarh CONPOTHBIIEHUE HATPY3KH NOTpeOUTENs?

20. Kak paccunTaTh KOJMUYECTBO TEIUIA, BBIACISAIONIEECS B aKKYMYJIITOpE IpH ero padore?

21. lIpuBenuTte BelpaskeHue 3akoHOoB Oma u Kupxroda i uccnenyemMoi cXeMsl.

22. Kakye NCTOYHMKH dJIEKTPUUECKOH dHepruu Bel 3HaeTe? Kakne BUAbI JHEPTUH OHU UCTIONB3YOT?
23. Kakue pexumbl paboThl HICTOYHUKOB BaM U3BECTHBI?

24. KakoBbI XapaKTEPHBIC 0COOEHHOCTH PEKHUMa XOJIOCTOr0 X0/1a?

25. KakoBbl xapaKTepHble 0COOEHHOCTH PEKUMA KOPOTKOI'O 3aMbIKaHHsA?

26. YTo Ha3pIBAETCS BHEIIHEH XapAaKTEPUCTUKON HCTOYHUKA U KAKOBO €€ Ha3HauYeHHe?

B koHue 3aHsTHS mnpenoaaBareiab IIyTEM YCTHOIO ONpoca IpPOBEPSET YCBOCHHE 3HAHWM
CTYACHTaMH I10 BoIIpocaMm Jijisi camonpoBepku. OQpopMIIeHHbIE OTUYETHI IPOBEPSAIOTCS U TOAMHUCHIBAIOTCS
IpEeroAaBaTeIeM.

Kpurepun onenku:

S 6aJ1J10B BBICTABISAETCS CTYACHTY, KOTOPBIM IPUHUMAET AKTUBHOE YYaCTHE B BBINIOJIHEHUU
pa60TbI, MpaBHUJILHO U aKKYpPaTHO O(I)OpMJISICT OTUYCT, MPAaBHUJILHO OTBCYACT HA BCC MOCTABJICHHBLIC
BOIIPOCHI, YMEET I0JIb30BaThCsl AJIEKTPOU3MEPUTEIILHBIMUA — MIPUOOpaMH,  BIIAJEET

METOAAMH JIEKTPUUECKUX U3MEPEHUM.

4 0anya BBICTaBIISIETCS CTYACHTY, KOTOpBII)'I MNPUHHUMACT AKTHUBHOC Y4YaCTHE B BBLIIOJIHCHUU

paboThI, MPABUIIBHO U aKKypaTHO OPOPMIISIET OTUET: IIPU OTBETE HA IMOCTABJICHHBIE BOIPOCHI JIOYCKAET
HE3HAYUTEIbHBIC HETOYHOCTH, HE HCKaXKAIOLUeE €r0 COAECPKAHU.

3 Oajuia BBICTABISICTCA CTYACHTY, KOTOPBIM NPUHUMAET HE OYEHb AKTHMBHOE YYacTHE B
BBINOJIHEHUH paboThl, MPAaBMIBHO M aKKypaTHO OQOpPMIISET OTYET, IPU OTBETE€ HA IOCTABJICHHBIC
BOIIPOCHI JOIIyCKA€T HETOYHOCTH.

2 0ayia BBICTABISIETCA CTYJEHTY, KOTOPBIM IMAacCMBHO OTHOCHUTCS K BBIIOJHEHHIO palboOTBhI,
NPaBUIBHO 0(OPMIISET OTYET, IPH OTBETE HA MMOCTABJICHHBIE BOTIPOCHI UCTIBITHIBACT 3aTPYTHEHHUSI.

DoH/I TECTOBLIX 32JaHUH /Il TEKYIEro KOHTPOJIA 3HAHUI 110 TeMe:
(Bvibepume o0un gapuanm omeema)
CoOBOKYIHOCTD YCTPOHCTB M 00bEKTOB, 00Pa3yIOIIUX NYTh JJIf 3JIEeKTPHYeCKOro TOKa,
3J1IeKTPOMATHUTHBIE NPOLEeCcChl B KOTOPBIX MOI'YT ObITh ONIMCAHBI C IOMOLILIO MOHATHI 00
3JIeKTPOABMIKYIIIEl CHJIe, 3JIEKTPHUYECKOM TOKe U 3J1eKTPUYeCKOM HaNpsiKeHUU Ha3bIBaeTCH:
BJIEKTPUYECKOMN LIETBIO
+BETBbBIO JIEKTPUUECKOI LIEeNH
y3J10M ucTouHuKoM D/[C
MecTo coeqMHEHUs BeTBEH JJIEKTPUYECKOH LeNnH — 3T0:
KOHTYD
+ys3en
HE3aBUCUMBII KOHTYD
BETBb
JIro001i 3aMKHYTBIN IYyTh, 00pPa30BaHHbIH BeTBSAMH U y3JIaMU HA3bIBACTCH:
ANIEKTPUUYECKON  BETBBIO

CXEeMOU 3aMeIlEHUS
MPUHLMITAATIEHON

cxemoi

+KoHTypoMm

Ennnuneii N3MEPCHUA CUJIbI TOKA B 3HeKTpI/I‘lGCKOﬁ eI ABJIACTCH:
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Om

BomnbeT

Bart

+Amrnep

BeanuunHoii, npeacTaBasilonied CUIIy TOKA, ABJISETCH:
20 Om

240 Bt

220 B

+5 A

Ecau npu HeM3MeHHOM HANIPSAKEHUU TOK HA YYACTKe leNH yBeJUYwics B 2 pa3a, TO
CONPOTHUBJIEHHE YYaCTKA:

YBEIIMYWIOCH B 2

pa3a HE U3MEHUJIOCH

yBeIMuWwiocb B 4

pasza

+yMeHBIIMIIOCH B 2 pa3a

R
@ o—+J +—=b
I
_—
COCTaBHeHHOG Io 3aKOHy OMa Bblpamenne JIdA JaHHOI'O yqacnca menu v HnMeer
BU:
=R
P=rFR
+/ u
Or
2
U
D=
R
R
@ o—7J +—=b
I
—_—
or

Ecau npunoxenHoe Hanpsikenne U = 20 B, a cuiia Toka B nenu cocraBjsier S
A, TO CONPOTHBJICHNE HA ITAHHOM Y4acTKe UMeeT BeJIMUMHY:

0,25 Om

100 Om

500 Owm

+4 Om

Ecian nokaszanue amnepmerpa pA cocrapJisieT 2 A, TO OKa3aHue BOJIbTMeTpa pV npu 3Tom Oyner

12B

5B

0,2B

+20B

IIpn HeM3MeHHOM CONPOTUBJICHUN YUACTKA LEeNH NP YBeJINYEeHNH TOKA NMaJeHue HANPSKeHUs HA
JAHHOM Y4YacCTKe:
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HE U3MEHUTCS

YMEHBIIUTCS OyAeT

PaBHO HYJIIO

+¥YBenuuurcs

Bropoii 3akon Kupxroga ¢popmyaupyercs cjiegyommum o0pa3om:

CUjJa TOKa B IeNM TNpsAMO MPONOPLHUOHAIbHA IMPUJIOKEHHOMY HANpsDKEHHI0 U 00paTHO
IIPONOPLMOHAIBHA COITPOTUBIICHUIO ATOU LIETIH

apupMeTHUecKas CyMMa HalpspDKEHUH BIOJIb KOHTYpa paBHA HYJIIO

+anrebpanueckasi cyMMa naJieHU HanpspKeHU B 3aMKHYTOM KOHTYpE paBHa alnredpanyeckoi cymme
SJIC B TOM e KOHType airedpanyeckasi cymma TOKOB B BETBSIX,

IIO/ICOEIMHEHHBIX K y3JIy, paBHA HYJIIO Y paBHEHHE 110 IEPBOMY 3aKOHY
Kupxroga Oyner umers Bua:

p5)
4 I3
a
II_IE_I3+I4=0
—II+I2—I3—I4=O
I1+I2—I3—I4 =U
+, —I1+I2—I3—I4:0

Ecau Toxku B BeTBsiX coctaBasior [1=2 A, a =5 A, To Tok I3 Oy/eT paBeH:

g R 2 4
(5 =
X A 2
R2 b
—~—
B . L
S
7A
.10 A
+3 A
25A
151 0IHOT0 M3 KOHTYPOB CIPaBeJIMBO YPaBHEeHHUE M0 BTOpoMy 3akoHy Kupxrodga:
E E
B L
Mk T Be i
fy b
1 ~—
1
3 I
N - 8
N ——

+ DBy + I3R5 = By

IRy — I35 = B

IR+ 3Ry + 3R = B\ + By + E5

IRy~ IsRy = E, + Eq + Ey

lf?z"RTRS

AN KOHTYpa, copepiKallero BeTe , YPaBHeHHe 1o BTOpoMy 3akony Kupxroga oyner

HUMETDb BH/:
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Ij + I3+I5 =0

Ig s I3+IS =0

+I2R2 o I3R3+ Isﬁs =0
IERE = I3R3 H I5R5 =0

Tok Oyner :
+HanOOJIBIIUM B

B COIMPOTHUBJICHUAX
BO BCECX COIMPOTHUBJICHUAX

o)

CONPOTHBIICHUH HAMOONbIIMM  f7| 1y fis

OIH

HauOOJILIINM B COITPOTUBJICHUHA R'4

CoeauHenue pe3ucTopoB

CDE R | |Ry | |Ba

[IOCJIENOBATEIBHOE
CMEIIaHHOE 3BE3101

+napasienbHoe

Ry,Ry, Ry,

XKE

IITh Pe3UCTOPOB C CONMPOTUBJICHUSAMH
R, =100 OM, Ry =10 OM, R; = 20 OM, Ry = 500 OM, Rs = 100 Om

COCITMHCHDI NMapajajie/JIbHO.

R "
Ecan qyepe3 HAIrpy3Ky € COMPOTUBJICHUEM 7 npoxoauT NOCTOAHHBIN TOK 10 A, a COIIPOTUBJICHHUE

Rp
1

Ok

L1

R

OIHOI'0 IPOBOAA JHUHHH
JIMHUH COCTABHT:

0.5B

0,05B

20B

+10B

Ecan
TOKH :

R, =100 Om, R, =20 Om, R; = 200 On,

Ryp

Ry

=0,5 Om, TO ajieHHe HATIPSIZKEHUS B

TO B pe3uCTOpax OyayT HA0JI0AATHCS CJIeayIoIne
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E CD 3
I

B 2> max, B £ > min

+BO0 BCEX OAUH U TOT KE TOK
B Ry
el

> max, £ > min
B > max, §3 > min

Ecau R =30 Om, a E =20 B, To ciJjia TOKa 4yepe3 HCTOYHUK COCTABUT:

CDE R | R | IR

0,67 A

+2 A

0,27 A

1,5A

Bripaxenue 1y MOIIHOCTH P, BbIIe/ISIIOLICHCH B HATPY3Ke ¢ CONPOTHBJIeHHeM R, uMeeT BH:

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

A .
Bblpamelme AJIsi MOIITHOCTH U » BBIACJIAIOIICUCH BO BHYTPEHHEM CONIPOTUBJICHUU UCTOYHHUKA
HMEET BU:

5B el
+P=RyI?
P=EI
P=RI

YpaBHeHune 0anaHca MOIHOCTel HMeeT BH:

fy
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EI=IR- IR,
Freripoatbp
Fr =P R=PR;
LEI=I*Ry+I’R

R
MOoIHOCTh, BbIAEJASIOIIASACSA BO BHYTPEeHHeM conpoTuBjenun ucrounnka IJC “*U, cocraBur:

e

&
AL
o0
Bsgzadas
-y
f—

|

}R=SOM

e mm—mmmmm— e m—m————
Il
-
=

i SRR o e

Ennnnueii n3amepeHus 3JeKTPUYECKOH MOIIHOCTH SIBJISIETCS:

Amnep

BoabT

JIxoyib

+Barr

PeanbHbI HCTOYHUK MOCTOSIHHOIO HANIPSIZKEHUS] MMeeT YPABHEHUE BHEIIHell XapaKTepUCTHKH:

U=E;

+U=E - RBHyTI;

I=17- GBHyTU;

I=1.

3axon OMa 1751 yyacTka nenmu, coaepxxkameiit 3/1C, umeer Buna:
E+U

+
R

A

I=_R.

3axon OMma 1751 yuacTka nenmu, coaepxxameit 3/1C, umeer Buna:
E+U
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+/=R ;

3axon OMa 1J19 MOJIHOM 1enu:
E
10
+ rUR
0 H
EUDO
10
r R

10
r R
0H
U
I0__
R
H

JJ1s JaHHOM 3JIeKTPUYECKON Lenu

nuMeeT BU:

+11+J-Ir-1=0
-Rolh+R3=0
FE=R\*+R35

1]

nepsblii 3akoH Kupxroga

JIS

Toxk 1B ey, cocTosimieii u3 ABYX Mapa/uI€JbHbIX PE3UCTOPHBIX BeTBeﬁ, onpeaeasieTcs 1o

dopmy.ie:
R

INTOIR 'R
12
R

10 R!
212
R

1107 R2
1
R

*IIR [1°R
12
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JlJ1st pacyeTa TOKa B OJIHO¥ BETBH CJIOKHOM IeNU PEKOMEHIAYeTCsl HCIO0JIb30BaTh:
IMPUHIUIT HAJIOKCHU A,

TEOpeMy B3aUMHOCTH (0OpaTUMOCTH); +TeopeMy
00 SKBHBAJICHTHOM T'€HEPATOpe; TEOPEMY O
KOMIICHCAITUH.

YpaBHeHHe 10 METOY KOHTYPHBIX TOKOB LISl
MepBOro KOHTypa UMeeT BU:

11

+R11711+R12122+R13133=E11;
R21111+R22122+R23133=E22;

R31711+R32122+R33133=E33

dopmy.Jia 1Ji9 onpeeeHus y3J0Boro HanpsizkeHus1 Uyp BBITJISIIAT:

Egllll A
Uab 1l ;gggl 12113

Eglil

E2 Es
g4 El C)

(E1 0 F2 0 E3) gl
U
ab [ g4 c31[]} I
ml4 G

HEg [ B
+Uab [] idlm.

Uab U

Hg,
Jji1
IlepBrlii 3akoH Kupxrodga ais 3jieKTpuyecKuX neneil NOCTOSTHHOIO TOKa:
+ (04 [ 05
IR jUUE;
000G OOEG: i
OIRnmn2 UOEInn O0OJUnn.

Bxoanble conpoTuBjenus “gx; u Xgxo meneit npn oquHaKoBBIX R HAXOAATCH B COOTHOLIEHHH:
R R R R

@ @
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Rp x| 3HAYUTEIILHO O0JIbINe XBX 2
Rpy1 3HAUMTENBHO MEHBIIE Rpx >
+ RBX1 paBHO RBX 2

RBX1 HC3HAYUTCIBbHO 6OJ'II>H_IC RBX 2
YpaBHeHMe, 3alIUCaHHOE 110 NIepBoMY 3akoHy Kupxroda ais y3ia «a», npeacraBjieHo:
I0oo0oooor I 1 1 10 1
123456
roogoooool II 1 10
123456
+tI0o0o0oooll I 1 I a
1 2 3 4 5 6
Iooooon 101 1
134256 I4
3KBI/IBaJIeHTH06 COleOTI/IBJIeHI/Ie L[aHHOﬁ CXEeMbI
omnpeneJssiercs no gpopmy.ie:
Ro=R1+R2+R3 -u | } R1 D R2 R3
R>=(R1 R2 R3)/R1+R2+R3 .
+1/Rs=1/R1+1/R2+1/R3
1/ R>=R1+1/R2+1/R3

JKBHBaJEeHTHOE CONPOTHBJICHHE NTPUBeIeHHOI CXEeMBI
onpeaeasiercsd mo gpopmy.ie

+R>=R1+R2+R3+R4+r¢;+ro2 R1
YR RLELRIE LR34 1/RA+Lror Lo (De
€]

01 02
Ry=R1+R2-R3-R4-rpi-ro2

OnpeneauTs cONPOTHBICHHE JIAMIIbI HAKAJIMBAHUS , €CJIM HA Hell Hantucano 100 Br u 220 B
+484 Om

486 Om

684 Om

864 Om

Kakoii n3 npoBo10B 0ANHAKOBO AMaMeTPa U /UIMHBI CUJIbHee HAarpeBaeTcsl — MeHbIi WIn
CTAJIbHOM NP OJHOM H TOH JKe CHJIe TOKA?

Menunii

+CranbHOl

O6a mpoBo/1a HArpeBarTC OAMHAKOBO

Huxkakoit u3 mpoBOJOB HE HATPEBAETCS

Kak n3meHnTcst HanpsizkeHHe Ha BXOAHBIX 32’KHMaX 3JIeKTPUYEeCKOM ey NOCTOSHHOTO0 TOKA €
AKTHBHBIM 3JIEMEHTOM, €CJIM NAPAJUIeIbHO HCXOAHOMY BKJIKYHUTH €LI¢ OAUH 3J1eMeHT?
+He uzmenurcs

YBennuures

YMeHbImMTCH

Jli1s oTBETa HEAOCTATOYHO JaHHBIX

23



B 31exkTpHYecKoil ceTH MOCTOSTHHOI0 TOKA HANPSIKEHNe HAa 32:KUMAX HCTOYHNKA YJIEKTPOIHEPIruu
26 B. Hanpsizxkenue Ha 3a:xuMax norpeourens 25 B. OnpeneJnTs NoTepro HANpPsiZKeHUs1 HA
3a’KMMaxX B IPOLIEHTAX.

1 %

3%

2 %5.

+4 %

Kaxoii u3 npoB0O10B 0AMHAKOBOM JJIMHbI U3 OJTHOT0 U TOI'0 K€ MaTepHuajia, HO Pa3HOI0 AUaMeTpa,
CHJIbHee HarpeBaeTcsl MPH OTHOM M TOM :Ke Toke? O0a mpoBo/ia HarpeBaOTCs OAMHAKOBO

CunpHee HarpeBaeTcs IPOBOJ ¢ OONBIINM IUAMETPOM

+CunpHee HarpeBaeTcs MPOBOJI C MEHBILIUM JHAMETPOM

[IpoBOAHMKYN HE HArpeBaIOTCA

B KAaKHX MPOBOAax BbICOKAasI MeXaHU4YeCKast NPOYHOCTH  COBMEIAETCS
c Xopouei 3JIEKTPONPOBOTHOCTHIO?

B cranbHabIX

B antomuHMeBbIX

B craneamoMHnHEBBIX

+B MeaHbIX

OnpeneanTs MOJTHOE CONMPOTHBJIEHNE LENU NP NapajjieIbHOM COeIMHEeHUH NOTpeduTe e,

CONpPOTHBJICHHE KOTOPBIX 1o 10 Om?

20 Om

+5 Om

10 Om

0,2 Om

JBa ncTouHuka uMel0T oauHakoBble J/{C U TOKHU, HO pa3Hble BHYyTPEHHHE CONPOTUBJIEHUS.

Kakoii u3 ncrounukoB umeet 0oabmuii KILI?

KIT/] “"CTOYHMKOB paBHBI.

+/CTOYHUK ¢ MEHBIIIMM BHYTPEHHUM COIIPOTUBIICHUEM.

Bnytpennee conportusnenue He Biauser Ha KITJI.

HcToyHuk ¢ 60bIIUM BHYTPEHHUM CONIPOTUBICHUEM.

B ssiekTpuyeckoii cxeme 1Ba pe3MCTHUBHBIX 3JIEMEHTA COeIMHEHBI MocJie10BaTebHO. UeMmy paBHO

HanpsiKkeHue Ha BxoJe npu cuie Toka 0,1 A, ecoin R1=100 Om; R2=200 Om?

10B

300 B

3B

+30B

Kakoe u3 npuBe/ieHHbIX CBOWCTB He COOTBETCTBYET NAPAJLIEJIbHOMY COeIMHEHUIO BeTBe?

OO611ee cOonpOTHUBIICHUE PABHO CYMME CONIPOTHUBIICHUN BCEX BETBEU CXEMBI

OTHollIeHNE TOKOB 00PATHO MPOHOPIIHOHATHHO OTHOIICHHUIO COMPOTUBICHUN HA BETBSAX CXEMBI.

Hamnpsbxenue Ha Bcex BETBAX CXEMbl OJIMHAKOBBI. +4.Tok BO BCEX BETBAX OJMHAKOB.

Kakue npubopbi cnocoOHbI H3MEPUTH HANPSIZKEHUE B YJIEKTPUYeCKOi menu?

AMnepMeTpbl

Barrmerpsl

+BosbT™MeTphl

OmmeTpsl

Kakoii cioco0 coeiuHeHUs1 MCTOYHUKOB MO3BOJIsIeT YBEJIMYUTH HATIPSAKeHUue?

+IlocnenoBaTenbHOE COETUHEHNE

[TapannensHOE cCOeqUHEHNE
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CwmernranHoe coeTuHeHNe

Hukaxoii

Kakoe u3 npuBeieHHBIX CPEJACTB He COOTBETCTBYET MOCJI€10BATEILHOMY COeIUHEHNIO BeTBeH npu
NMOCTOSIHHOM TOKe?

Tox BO Bcex 3JIEMEHTax II€NU OJIMHAKOB

Hamnpsxenue Ha 3a)kuMax LIeTH PpaBHO CYMME HANPS)KEHUH Ha BCEX €r0 YYacTKOB.

+HanpsbkeHre Ha BceX 3J€eMEeHTax LeNy OJUHAKOBO U PaBHO MO BEJIMYMHE BXOJIHOMY HAPSKEHUIO.
OTHoIIEHNE HANPSHKEHUM Ha yJacTKaX LETH PaBHO OTHOLIEHHUIO COMPOTUBIIEHUI HA 3TUX y4acTKax
LEeny.

Kaxkumu npudopaMu MOKHO U3MEPUTH CHJIY TOKA B JJIEKTPUUYECKO Henu? +AMiepMeTpoM
BosnbsrmeTpom

[Tcuxpomerpom

Bartmerpom

Yro Ha3bIBaETCH IJIEKTPUYECKUM TOKOM?

+YnopsigoueHHOEe BUKEHHE 3apSKEHHBIX YaCTHII.

JIB>KeHUE pa3psyKEHHBIX YaCTHIL.

KonnuecTBo 3apsia, nepeHOCUMOE Yepe3 MOoNepeyHoe CeYeHHe TPOBOAHNKA 3a €JMHUILY BPEMEHHU.
PaBHOyCKOpEHHOE JIBHKEHUE 3apSKEHHBIX YaCTHIL.

Pacmiudpyiite adbopesuarypy - IAC.

DNIEKTPOHHO-/IMHAMHUYECKasi CUCTEMA

DnexTpuuecKas IBUXKYIas cucTeMa +OJIeKTPOIBUKY LA

cuiia DJIIEKTPOHHO-/IEUCTBYIOIIAS CHJIA.

[ & &

U, B ——
¥
-'..':.’_‘TC?

]
-

-]
—

e BT}
y oo

Ha pucynke ) 2 3 LA ppencrapiieHbl BOJbTAMIIEPHBIE XaPAKTEPHCTHKH

NPUEMHUKOB, U3 HUX HeJIHHEliHbIe 3J1eMeHThI : 0,B,I +a,0, Bce B,T

JJleKTpUYeCKas ellb, y KOTOPOil 3JIeKTPHYeCKHEe HANPSKEHUS U JJIeKTPUYeCKHe TOKH CBSA3aHbI

APYT ¢ IPYTroM HeJIMHEHHbIMHM 3aBUCHMOCTSIMHU, HA3bIBAETCS:

+HETMHEUHON SJIEKTPUYECKOM LENbIO

CXEMOM 3aMeleHus

MPUHLUNUAIBHONW CXEMOW JIMHEMHOMN

AIEKTPUUECKOH 1ENbI0

IIpu 3a1aHHON BOJIbTAMIIEPHOI XapaKTEPUCTHKE CTATHYECKOE COMPOTHBJIEHNE HEJITMHEHHOT 0

3JIeMEHTA B TOUKE «2» COCTABJISAET:

UB
30 ="

a/
20
10[/7

"

1.0 1.5 20 LMA
20 kOm
+20 Om
30 xOm
100 Om
Ecau conpoTuB/ieHne 3j1eMeHTa 3aBUCUT OT TOKA WM NPUJI0KEHHOT0 HANIPSKEHU s, TO TAKOM
3JIEMEHT Ha3bIBaeTCs:
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AKTHUBHBIM JTUHENHBIM

+HEINHENHBIM

aCCUBHBIM

IIpu nocsienoBaTeJIbHOM COEIMHEHUM IBYX HeJIMHEHbIX 3JIEMEHTOB BEPHO BbIpaKeHHUe:
R() I R(D

e —

(D Ui(h

U
o
Ry(J)
U=U(1)-U,()
g TF

R1(f)_ | B
LU =U1)+U,(2)

=

MeTtoauka npoBeeHUs] TEKYIIEro KOHTPOJIs

[TapameTpsl MEeTOTUKH 3HaveHHE MmapameTpa
[Ipenen 1IUTENIBHOCTH BCETO KOHTPOJIS 20 MuHYyT
[TocnenoBatrenbHOCTH BEIOOPA TECTOBBIX 3a/IaHUN CnyyvaitHas
[IpennaraeMoe KOJMYECTBO TECTOBBIX 3aJaHUI 10

Kpurtepumn onenkn:

5 6annoB - OlCHKA «OTJIMYHO» BBICTABIIACTCS CTYICHTY, KOTOPBIA TNPABUIILHO BBITOIHUII
90100% TecTOBBIX 3aIaHUIA.

4 0aJIJIOB - OIICHKA «XOPOIIO0» BBICTABISACTCS CTYACHTY, KOTOPBIA MPABHIBLHO BBITIOTHIIT
70-80% TECTOBBIX 3aaHUH.

3 O0ama - OICHKA «YJIOBJIETBOPUTEIHHO» BBICTABIACTCS CTYACHTY, KOTOPBIM MPaBUIBLHO
BeIDOJIHUIT 50-60% TECTOBBIX 3aJaHUH.

OLIGHKa ((HGYILOBJIGTBOPI/ITGJIBHO» BBICTABJIACTCA CTy,Z[eHTy, KOTOpLIfI HpaBI/IHLHO BBITTOJIHHJI
MeHnee 50% TeCcTOBBIX 3aaHui, OaIbl HE BRICTABIISIOTCA.

Pa3nes Ne2 «JuiekTprueckue nenu oAHO(pa3HOro NepeMeHHOr0 TOKa»

KonTposnpyembie komnereHunu (3Hanusi, ymenusi): OK-
1; 2, TIK - 2.1; V1; V3, 315 33, JIP-18

Bomnpocs! 1J11 nMCbMEHHOT0 OIIpoca:
1. Bennuunsl, XapaKTEPU3YIOIIHE CHHYCOUJAJIbHO H3MEHSAIOIIYIOCS (GyHKIHIO.
Omnpenenenue aMILTUTYAbI, IEPUO/IA, YACTOTHI, (pa3bl, HAYATLHOU (a3bl.
2. Cpennee u AeHCTBYIOIIEE 3HAYCHUSI CHHYCOUIAIbHOM BEJIMUMHBI .
3.CuHycOUIaJbHBIH TOK, €ro KOMIUIEKCHOe W300pakeHHe, KOMIUIEKCHOE JeCTByIoIIee
3HAUYEHMs TOKa U HANpsKeHUs. BekTopHbIe quarpaMMsl.

4. CuHyconJaJIbHBII TOK B PE3UCTUBHOM 3JEMEHTE, 3aKoH OMma, BEKTOpHasl Juarpamma,
MIHOBEHHAs U aKTUBHAsl MOILIHOCTb.

5. CI/IHYCOI/I,HB.J'ILHHﬁ TOK B HWHIAYKTHUBHOCTH, 3aKOH OMa, BCKTOpHad AuarpamMmma,
MIHOBCHHAs U p€aKTHBHAA MOUIHOCTD.
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6. CuHycouaanpHBIA TOK B €MKOCTH, 3aKkOH Owma, BEKTOpHas JuarpamMma, MTHOBEHHas M
peaKTHUBHAS MOIIHOCTb.

7. CunycoujanbHbiil TOK B RL-1ienu 3akoH OMa, KOMIUIEKCHOE COIPOTUBIIEHUE, BEKTOPHAS
JyarpaMma, MTHOBEHHAsI, aKTUBHAS U PEaKTUBHAsI MOIIIHOCTH.

8. CunyconmnanpHbli TOK B mapamiensHol RC-uenu, 3akoH Owma, KOMIUIEKCHAs
MIPOBOJIMMOCTh, BEKTOpPHAsl JUarpaMMa, MTHOBEHHAsl, aKTUBHASL U PEaKTUBHAsi MOIIHOCTHU

9. Cunycounanpabiii TOK B e R L C, 3akoH Oma B KOMIUIEKCHOU (popme, KOMITJIEKCHOE
CONPOTHUBIIEHNE, BEKTOPHAs JUarpaMma, MTHOBEHHAsl, aKTUBHAs U PEAKTUBHAsI MOIIIHOCTH.

10. CuHycouganbHBIH TOK B IIENMU C MapajuiedbHbIM coenuHenneMm R, L, C, KOMIUIEKCHas
MPOBOJIMMOCTh, BEKTOPHAs JJUarpaMma.

11.  /IBe cxeMbl 3aMellEeHUsI ACCUBHOIO JABYXIOJIOCHUKA B LEMSAX CHHYCOUAAIBHOIO TOKA,
KOMIUIEKCHOE COTMPOTUBJICHHE U KOMIUJIEKCHAs MPOBOJUMOCTb, anreOpanueckas W IOKa3aTelbHas
dbopMa ux 3amnucwu.

12.  KoMIuiekcHbIA METOJ pacyeTa Leneil CHHYCOMJalnbHOro Toka. Ha kakom OCHOBaHMM Bce
METO/Ibl pacueTa IeTei MOCTOSHHOIO TOKa MPUMEHHUMBI K IIETIsIM CUHYCOUJAIbHOTO TOKa?

13.  JlaiiTe ompeneneHrHe BEKTOPHOW W Tomorpaduueckoil muarpammam. Kak ompenenuThb
HaNpsOKEHUE MEXTY IBYMsI TOUKAMU CXEMBI 110 Tororpaguieckoi auarpamme?

14. ®usnyeckas HHTEpIpETALMS AKTUBHOM, PEAKTUBHOM W MOJHOM MoimHoctH: P, O, S.
EauHuIe! UX n3MepeHus.

15.  BsIpazure KOMIUIEKCHYIO MOITHOCTb S 4e€pe3 KOMIUIEKChI HAIIPSIKEHUS U TOKA.
ChopmynupyiiTe TeopeMy 0 0ajaHCE aKTUBHBIX M PEaKTUBHBIX MOITHOCTEH.

16.  YcnoBue 1 0COOEHHOCTH PEKHUMa PE30HAHCA HATPSIKEHUHN IBYXIIOTIOCHUKA.

17. VYcnoBue M OCOOEGHHOCTH pPEXHMa pPE30HAHCA TOKOB. YacTOTHBIE XapaKTEPHUCTUKU
napajuIeIbHOTO KOHTYpA.

18.  Koa(ddummeHT MOITHOCTH U ITyTH €r0 TOBHIIICHUSI.

19.  Kakoit nomkHa ObITh B35iTa Harpys3ka, IPUCOEAUHAEMAas K aKTUBHOMY JIBYXIIOJTIOCHUKY,
4yTOOBI B HEH BBIJIENSIACh MaKCUMaIbHasi MOIITHOCTh?

W13 TecToBbIX 3aaHuil (POPMHUPYETCS 5 BApUAHTOB 33/1aHUH 10 3 BOIPOCa B KAXKIOM.

Kpurepum onenku:

5 0ana0B - BBICTaBISIETCS CTYACHTY, KOTOPBIM MPaBUIBHO BBIMOJHUI BCE MOCTaBJICHHbIE
BOMPOCHI, IOTUYECKU U CTPOWHO M3NaraeT y4eOHbII MaTepuai, yMeeT MPOU3BOAUTH MOAO0P 3IEMEHTOB
SJICKTPHUYCCKUX ueneﬁ U JJICKTPOHHBIX CXEM, 3HACT MCTOABI pacd€Ta MW U3MCPCHUA OCHOBHBIX
nmapaMeTpoOB JICKTPUUCCKHUX, MATHUTHBIX U 3JICKTPOHHBIX ueneﬁ.

4 0anna - BBICTABISIETCS CTYACHTY, KOTOPBIM IO CYLIECTBY OTBEYAET Ha IOCTaBJICHHBIC
BONPOCHl, C HEOOJBUIMMH TOTIPEHIHOCTSIMU NPUBOAUT (HOPMYIHPOBKU ONpEACICHUNH, B OTBETE
JoIycKaeT HeOobIue mpodenbl, He HCKaKAIOIINE €r0 COJAepKaHUS.

3 0aJsu1a - BBICTABIISIETCA CTYAEHTY, KOTOPBIA HE COBCEM TBEPAO BJIAJAEET MATEpUAIOM, IPHU
OTBCTAX AOMYCKACT MAJIOCYIICCTBCHHBIC MOIPCIIHOCTU, UCKAKCHUA JIOTHYECKOU IoCJIICA0BAaTCIIbHOCTH,
HETOYHYIO apryMEHTAIMI0 TEOPETUUECKUX MOTOKEHHI.

2 Gajya - BBICTaBISIETCS CTYIEHTY, KOTOpBIM ciabo BiajeeT maTepuaioMm, MpH OTBETax
A0IMYCKACT CYICCTBCHHBIC NOTPCIIHOCTH apryMCHTAIIUU TCOPECTHUICCKUX MOJIOKEHUH.

1 6anan - BbICTaBIsIETCA CTYACHTY, KOTOPBIM MMeEET OOIee MpeACTaBlIeHUE O MaTepuaie, Mpu
OTBETAaX JIOMYCKAaeT HETOUHYIO apTYMEHTAIUI0 TEOPETHUECKHUX TOJI0KEHUH.
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JlabopaTopHas pa6ora
Tema: OnpenesieHne NapaMeTpoB KATYIIKHA WHAYKTUBHOCTH
(Bpemsi IPOBEICHHS 3aHATHS — 3 yaca)

Llenv 3anamus: SKCTIEPUMEHTAIIBHOE OIPE/Ie/IeHNe aKTUBHOTO CONPOTUBIIEHUS M UHAYKTUBHOCTH
KaTYIIIKH.

Tlopsiooxk evinonnenuss pabomoi
1. CocTaBUTH CXEMBI JJIs1 UCCIIEOBAHMSI KaTyIIKU UHyKTUBHOCTH HA MIOCTOSIHHOM U NIEPEMEHHOM TOKE
METOJIOM aMIepMeTpa-BojbTMEeTpa. B cxemMe HEOOXOAMMO MpPeayCMOTPETh  J1a0OpaTOPHBIM
aBrorpanchopmarop (JIATP). 2. CobOpath Ha JIaOOpaTOPHOM CTEHJIC DSICKTPUUSCKYIO CXEMY JUIS
UCCIICIOBaHMs KATYIIKA WHAYKTHBHOCTH Ha TIOCTOSIHHOM Toke. [lociae mpoBEpKH CXEMBI
npernoiaBaTesieM BKIIOYUTh €€ B CeTh W, U3MEHsISI HalpsDKEHHE TPH TIOMOIMM aBTOTpaHCpopMaropa
JIATP, cusatb 5-6 3HaUEHM TOKa M HANpsDHKEHUS Ha KaTyuike. /laHHble 3aHecTH B Tabnuiy. OnpenenuTtsb
OMMYECKOE COIPOTUBJICHUE KaTYIIKU R.

Buumanue! He nooasame na kamywiy cuny moka ceviuie 3 A 60 uzbedicanue 8bixo0a ee uz Cmposi.
Tabnuya. Pe3ynemamul uccie0o8anus Kamyuwiku UHOYKMUBHOCMU HA NOCMOSHHOM MOKe

[TapameTpsbl 3HaueHus
U,B
LA
R, OMm
3. [ToBTOPUTH MYyHKT 2 JUIS UCCIIEIOBAaHUS KaTYIIKW WHAYKTUBHOCTH Ha MepeMeHHOM Toke. [locne

IIPOBEPKU CXEMBI MPENOJABATENIEM BKIIOUUTh €€ B CETh U CHATHh 5-0 3HAYEHWM TOKA M HAIpPSHKEHUS
AQHAJIOTMYHO MpeAbIAyLIeMy ONbITy. JlaHHbIe 3aHECTH B TaOMUIy. BHIYMCINTE MOJHOE CONMPOTUBIICHHE
Karymku, OM:

U
Z1__.
1
Tabnuya. Pe3ynomamel uccnedoganus kamywky UHOYKMUGHOCMU HA NePEMEHHOM MOKe
H3mepeno Beruucneno
U,B LA Z, Om X1, Om L, TH cos [
4, BpuncnuTe  MHAYKTUBHOE  CONPOTHBJIEHUWE KATYWIKM X7 Ha OCHOBE TPEYrOJIbHUKA

conpotusiieHui (puc. 3.1), Om:

X, oVzkpo °.

Z

r

Puc. 3.1. Tpeyeonvnux conpomueneHul
5. BeluncanuTh HHIYKTUBHOCTD KaTyIIKH, [ H:

XL .
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L]
200
6. Ilo pesynpTaTaM OZHOTO M3 OIBITOB IOCTPOUTH TPEYTOJBHUK COINPOTUBICHUI.
Cooeporcanue omuema
1. ITaciopTHbIe JaHHBIE TPUOOPOB U 0OOPYIOBAHUS, UCIIOJIb3YEMBIX B paboTe.
2. [IpyHIMNIHATBHBIE JIEKTPUUECKHE CXEMbI UCCIIE0OBAHNS KATYIIKH UHIYKTUBHOCTU Ha MOCTOSHHOM U
IIEPEMEHHOM TOKE.
3. Tabmu1pl ¢ pe3ysbTaTaMu U3MEPEHHBIX U BHIYMCIEHHBIX 3HAUECHUI.
4. TpeyroiabHUK COIPOTUBIICHUN.

KoHnTpoJibHbIe BONPOCHI

1. Kaxk onpenensieTcst COMpOTUBIIEHNE KaTyIIIKA WHIYKTUBHOCTH?

2. Kak ompezensercst MoaHOE COMPOTUBIICHNE KaTYIITKA WHIYKTHBHOCTH?

3. Kak ompezaensercst ”HIyKTUBHOE CONPOTUBIICHUE KAaTYIIIKA WHAYKTUBHOCTH?

4. Yto nmpou3ouAeT ¢ yriaom casura (a3 Mexay HanpsoKeHHEM W TOKOM B KaTyIIKe, eCu
YBEJIUYUTh YaCTOTY TOKA, YAQIUTh U3 KAaTYIIKU CEPICUHUK?

5. OObsicHUTE Ha3HAYEHUE MAarHUTOIIPOBO/Ia B KaTYIIIKE WHAYKTUBHOCTH.

6. TlosicHuTe BNMsIHUE MAarHUTOIIPOBO/1a HA 3HAYEHUE UHIYKTUBHOCTH B KaTYIIKE.

7. Kak W3MEHUTCS BEJIMYMHA TOKA B KaTyIIKE MHAYKTUBHOCTH MPU MUTAHUU €€ OT CETU
MTOCTOSTHHOTO TOKA M OT CETH TIEPEMEHHOT'O TOKA OJTHOM M TOH 7K€ BEITMYMHBI HATIPSHKCHUS ?

8. Tlouemy MarHMUTONPOBO/ KATYIICK HHIYKTUBHOCTH, PA0OTAIOIINX B LETSIX EPEMEHHOTO
TOKa, U3TOTaBJIMBACTCS U3 JINCTOBOM JJICKTPOTEXHUIECKOHN cTann?

9. M3obpazute KpUBYIO TMepeMarHu4MBaHus (EpPpPOMAarHUTHOrO  Marepuana  (MeTiis
TUCTEPE3UCa) U YKAKHUTE €€ XapaKTePHbIC TOUKHU.

10.KakoBbI XapakTepHbIE HEUCIPABHOCTU KATYIIKU WHAYKTUBHOCTH C ()eppOMArHUTHBIM
CepACUYHUKOM?

11.1IpuBenuTte METOAbI MOUCKA PA3IMYHBIX HEUCTIPABHOCTEN KAaTyIEK UHAYKTUBHOCTH.

12.KaTymky UWHIYKTUBHOCTH C (EppPOMArHUTHBIM  CEPIEYHUKOM  BKIIOYWIM  TIOJ
HanpsbkeHue. Yepes HeKoTopoe BpeMs U3 Hee motien abiM. [IpuBeaute BO3MOKHBIC TPUYHHBI.

13.00BsCcHUTE, TOYEMY WHIYKTHBHOCTh KaTyIIKA c

(eppOMarHUTHBIM  CEPJICYHUKOM YMEHBIIAETCS MIPH YBEIIMUYECHUHN TOKA.

14.1lpuBenure NpHUMEpPbl YCTPOWCTB C KaTyINIKaMH WHIYKTUBHOCTH M OOBSICHUTH HX

Ha3HAYCHHE.

15.ITpuBenure (HopMyIbl, KOTOPbIE CBA3BIBAIOT MATHUTHYIO MHIYKIUIO U HANpPSHKEHHOCTD
MarHuTHOTO T0JII B BaKyyMmMe U B (heppoMarHMUTHOM Martepuaie. Ha3BaTh eIMHHUIBI U3MEPEHUS U
OO0BSICHUTH (PU3UUECKUI CMBICIT BEJTUYMH.

16.Kax BBISIBUTh HEUCIPABHOCTH KATYIIKH 32)KUTaHHUsI aBTOMOOUJIS?

B koHue 3aHATHS mnpenonaBareib IYTEM YCTHOTO OIpOca IPOBEPSET YCBOECHUE 3HAHUU
CTYJEHTaMH 10 BoIpocaM AJisi caMonpoBepku. OQopMIIEHHbIE OTYETHI IPOBEPSIIOTCS U MOIMUCHIBAIOTCS
IIPEI0IaBaTENEM.

Kpurepumu onenku:

S 0anJI0B BBICTaBIAETCSA CTYJEHTY, KOTOPBIM IPUHUMAET AaKTHUBHOE Y4YAaCTHE B BBIITOJIHEHUH
paloThl, MPaBWJIBHO M aKKypaTHO O(GOPMIISET OTYET, MPAaBUIBHO OTBEYACT HAa BCE IOCTABICHHBIC
BONPOCHI, yMEET II0JIb30BaThCA  DJIEKTPOU3MEPHUTEIbHBIMM  NPUOOpaMu, BIAJEET METOJaMHU
IEKTPUYECKUX U3MEPEHUM.
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4 0ajuia BBICTaBISIETCS CTYAEHTY, KOTOPBIM NPUHUMAET AKTUBHOE Y4YacTHE B BbIIOJHEHUU
paboThI, MPABUIIBHO U aKKypaTHO OQOPMIISICT OTUET: IIPU OTBETE HA IMOCTABJIEHHBIE BOIPOCHI JI0IYCKAET
HE3HAYNUTEIIbHBIE HETOYHOCTH, HE HCKaXKaIOIUE €r0 CONCPKAHUS.

3 Oajuia BBICTABISICTCA CTYACHTY, KOTOPBIH NPUHUMAET HE OYEHb AKTHMBHOE YYacTHE B
BBINOJIHEHUH pabOThl, MPAaBMIBHO M aKKypaTHO OQOpPMISET OTYET, IPU OTBETE€ HA IOCTaBJICHHBIC
BOIIPOCHI JOIIyCKA€T HETOYHOCTH.

2 0anja BBICTABISETCA CTYACHTY, KOTOPBIM IMMAaCCUBHO OTHOCUTCSI K BBINOJIHEHHIO pPabOTHI,
NPaBUIBHO 0(OPMIISET OTYET, IPH OTBETE Ha MMOCTABJICHHBIE BOIPOCHI UCIIBITHIBACT 3aTPY/THEHHUSI.

JlaGoparopnas padora
Tema: McciienoBanne Hepa3BeTBJICHHOM 3J1eKTPHYECKO Lenn
(BpeMs mpoBeieHUs 3aHATHS — 3 Yaca)

Heﬂb sanAamus: MpOBEPKa OCHOBHBIX IIOJIOKCHUH A et IMEPEMCHHOI'0 TOKa, COILGp)K&HIGfI
AKTUBHOC W PCAKTHBHOC COIIPOTHUBIICHUS. I/ICCJ'IC,Z[OBaHI/IC CXEMbl KaK MOJCIIM JIMHHUU [Cpeaavun
MEPEMCHHOT'O TOKA, BBIICHCHUC 3aBUCUMOCTH ITOTCPU HAIIPSKCHUA OT BEJIMYNHBI HArPy3KH.

Tlopsiooxk evinonnenuss pabomsi

1. CoOpath 5>IEKTPUYECKYIO IIeTb COIJIACHO PHUCYHKY. Il W3MepeHHs HamnpsKeHUs
npexycMoTpeTh aBa BosibTMeTpa Ha 300 u 60 B co cBoOomHbIME KOHIaMH. [luTanme 31meKTpUdecKon
LHENU OCYIIECTBIATh OT PEeryJupyeMoro HMCTOYHHMKA IHUTAaHUS CHUHYCOMJAJIbHOIO HAIPSDKEHUS,
pacIoIOKEHHOTO Ha TMaHeNIM WCTOYHHWKA NMUTaHHWS cTeHAa (J1abopaTOpHBIA aBTOTpaHCPOpMaTOp —
JIATP). [lepen BxitoueHHEM HEOOXOIUMO YOEIUTHCSA, UYTO PyUKa PETYJIATOPA HAIIPSHKEHUS HaXOJIUTCS B

KpalHEM JIEBOM I10JIOXKECHUHU.
*®

< ¢
Puc. 4.3. Snekmpudeckas cxema uccneoBaHUA

Hepa36€m6ﬂ€HHOL7 3]l€Kmpult€CK011 yenu

2. ITocne mpoBepku mpernojaBaTesneM CXeMbl BKIIOUYUTH €€ 0]l HamlpshKeHHe. Y CTAaHOBUTh
JIATPowm Bennuuny Hanpsbxenus 120:130 B.
3. V3MeHs1s1 eMKOCTh KOHJICHCATOPHOW OaTapew, MPOU3BECTH M3MEPEHHUs HEOOXOIMMBIX

BeM4uH (4:5 onbIToB). Pe3ynbraThl H3MepeHuil 3aHECTH B TaOJIHUILY.

Tabnuya. Pe3ynomamsi uccie0os8anus Hepa3eemsileHHOU 21eKmpUdecKoll yenu

Nsmepeno Brruucneno
C) UR; UL> UC, 15 Pe Ra RL, ZL: Zy XC, XL,
U B cos [J
MKD B B B|A|Br|OMm|OmMm|OM|OM| Om | OM
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Brrurcnenue mapamMeTpoB ey Npou3BOIUTh IO hopmMyiam:

© ZuO0yg .
, 7 tO0L. e,  ROURL P2;
X [Z7 R 0
O 0 & I I
L UL ] IXL;cosl [ __P;
Ul
X, [0 2nfL; XC [ I
2nfC

4. Ilo moxy4eHHBIM JaHHBIM OCTPOUTH BEKTOPHBIE JUArpaMMbl Ui Tpex ciydaeB Xz [1 Xc;
XL = Xc; X1 [ Xe.

Cooeporcanue omuema
1. [TacnopTHBIE HaHHBIE TPHOOPOB U OOOPYAOBAHUS, UCTIONB3YEMBIX B paboTe.
2. [IpyHuMnuanbpHas 3JIEKTpUUYECKask CXEMa HCCIIEI0BAHMUS.
3. Tabnuua ¢ pe3ynbTaTaMyd U3MEPEHHBIX U BHIUMCICHHBIX 3HAYEHHH.
4. BekTopHbIe 1uarpamMmsbl (TPeyrojJbHUKH HaNPsDKEHUN).

KonTposabHbIe BONpochl

1. 3anummre GopMynsl st pacueta R, Ry, L, Z, C[], cos [ eciau W3BECTHBI MOKa3aHUS
aMIiepMeTpa, BOJIbTMETpa, BATTMETpA.

2. N300pa3ure BekTOopHyr auarpammy uenu ¢ R, L, C sneMeHTaMu IpU pPE30HAHCE
HaIPSKEHUN.

3. 3anumure 3aBucuMoctu Mmexay R, Xi, Xc, UL, Uc, cos [Inpu pe30HaHCe HAIPSHKCHU.

4, MoskeT 1 ObITh BEIMYMHA HAMPSDKEHUS HA UHIYKTUBHOCTH, AKTUBHOM COMPOTHBIICHUH,

€MKOCTH 0OJbllle BeIMYMHBI NHUTAIOLIET0 HANpsDKeHUs? 3akilo4YeHue M0 JIAaHHOMY BOIIPOCY
MOJATBEPANUTH IPUMEPOM.

5. N3006pa3ute TpeyroJbHUKN HANPsDKEHUH, COMPOTUBIICHUH U MOIIHOCTEH [t nen ¢ R, L,
C snemeHtamu. Hanuimmure 3aBUCMMOCTH MEXAY BEIMYMHAMU U IPUBECTU IPUMEPHI UX MPAKTUYECKOTO
IIPUMEHEHHUS.

6. B 4em 3axmrodaercs sIBJI€HHE PE30HAHCA, U ITPU KAKUX YCIOBUAX OHO BO3HUKAET?

7. Kakyio omacHOCTh MNpeAacTaBisieT PE30HAHC HANPSHKEHUU M7l AJIEKTPOTEXHUYECKHUX
YCTPONCTB?

8. N3MmeHeHHeM KakuMX MapamMeTpoB AIEKTPUYECKOM IIEMM MOYKHO IIOJYYHUTh PE30HAHC
HarpsKeHus?

9. C nomouipo0 Kakux NpuOOpoOB U MO KaKOMY MPU3HAKY MOKHO CYJAWTh O BOZHUKHOBEHUU

pE30HAHCA HAIPSDKEHUH B DJIEKTPUYECKON LEnH?

10. IIpuBenure aHaau3 IIOCTPOCHHBIX BEKTOPHBIX JUAarpaMM IO M IIOCIE€ pPE30HaHCa
HaNpsDKEHUH M J1aTh OOBACHEHHE, B KaKOM Cllyyae HaIlpsDKEHHE oOIlepekaroliee, a B KakKOM —
orcraromiee?

11. K 4eMy NpUBOIUT M3MEHEHUE AKTUBHOTO CONPOTHBIICHHS JJIEKTPHUUECKOW LENu IpH
pe30HaHCe HalpsHKEHUNH?

12.  CoxpaHuTCs M PE30HAHC HAMNPSIKEHUM, €ClM W3MEHHUTb BEJIUYUHY HANpPSKEHUS
nuTaruen cetu?

13. MOHO 1M IOJIYYNUTh PE30HAHC HANPSHDKEHUH ITyTEM W3MEHEHUS MapaMeTpOB IMUTAIOIIETO
HanpsOKeHNs?
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14.  IlpuBenuTe NpUMEPHl JJIEKTPOTEXHUYECKUX M IJIEKTPOHHBIX YCTPOMCTB, B KOTOPBIX
UCIIOJIB3YETCS SIBIICHUE PE30HAHCA HAIIPSIKCHUS.

B koHue 3aHATHS mnpenojaBareib IMYTEM YCTHOTO OINpOCa IPOBEPSET YCBOEGHUE 3HAaHUMN
CTYAEHTaMH I10 BoIIpocaMm Juisi camonpoBepKu. OQopMIIeHHbIE OTUETHI IPOBEPSIOTCS U MOANUCHIBAIOTCS
IPEeroaBaTeIeM.

Kpurepuu onenku:

S 0a/uI0B BBICTABIAETCS CTYACHTY, KOTOPBIM IIPUHMMAET AKTMBHOE YYacCTHE B BBINOJIHCHHUH
paboThl, MPAaBMIBHO M aKKypaTHO O(GOpPMIIIET OTYET, MPAaBHIBHO OTBEYACT HAa BCE MOCTABICHHBIC
BONPOCHI, yMEET IOJb30BaThCA  AJIEKTPOU3MEPUTENbHBIMU  NpHOOpaMH, BIAAEEeT METOAAMU
IEKTPUYECKUX U3MEPEHUM.

4 0ajua BBICTAaBIISIETCA CTYACHTY, KOTOPBIM INPUHUMAET AKTUBHOE YYacTHE B BBINOJHEHUU
paboThL, IPaBUWIIBHO U aKKypaTHO OOPMIISIET OTYET: IIPU OTBETE HAa MOCTABJICHHBIE BOIPOCHI JOITYCKAET
HE3HAYUTEIIbHBIC HETOYHOCTH, HE HCKaXaIOLUeE €r0 CONCPKAHU.

3 0aana BBICTABISETCA CTYIEHTY, KOTOPBIH NPUHUMAET HE OYEHb AKTUBHOE ydacTUE B
BBINOJIHEHUM pabOThl, MPAaBUIBHO M aKKypaTHO O(QOpPMIISET OTYET, IPU OTBETE€ Ha IOCTaBJIECHHBIE
BOIIPOCHI JOIyCKAE€T HETOYHOCTH.

2 0as11a BBICTABISETCS CTYACHTY, KOTOPbIM MACCUBHO OTHOCUTCS K BBIMOJIHEHUIO pabOTHI,
IPAaBUIBHO 0()OPMJISIET OTUET, IPU OTBETE HA OCTABJIEHHBIE BOIIPOCH! UCIIBITHIBAET 3aTPyAHEHUSI.

JlabopaTopHas pabora
Tema: Komnencauusi peakTHBHOW MOIIIHOCTH
(Bpemst mpoBeICHUS 3aHATHS — 3 Yaca)

Llenv 3anamus: 03HAKOMIICHHAE C METOJIOM TOBBIIICHUS KOAPPHUIIUEHTA MOITHOCTH dIICKTPHUESCKOM
IeNH TYTEM BKIIIOYCHHS KOHJICHCATOPOB IMapajuleIbHO C Harpy3koi. BeusBienue 3¢ ¢dexkTuBHOCTH
MOBBIIIIEHUS KO3 PUIHMEHTA MOIIIHOCTH.

Tlopsook svinonnenus pabomol

1. CoOpaTh »DIEKTPUYECKYIO IIeTlb COTJIaCHO pucyHke. Jlnsg w3MepeHHss HanpsHKeHUs
IpEeyCMOTPETh MHOTONPECIBHBI BOJBTMETP CO CBOOOMHBIMH KOHIIaMH. B cxeme KaTyIika
(compotuBieHuss Rk W Xx) MMUTHpPYET HArpy3Ky, a pe3uctop (CONPOTUBICHWUE Rj) — IJUHHIO.
M3mepeHne Kak aKTUBHOW, TaK M pPEAKTHBHOW MOIIHOCTH TPOU3BOJUTCS MPU IMOMOIIH OJJHOTO
BaTTMETPA, @ NEPEKIIIOYCHUE €T C PEeXKUMa Ha PEIKUM OCYILIECTBISICTCS TP MIOMOIIHU TepeKIItodaTens S

(axTHBHasi MOUTHOCTh — MOJIOXKEHUE P 1 peakTUBHasi — nosoxenue Q).

A
(e,

0Z2
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Puc. 5.2. Dnexmpuueckas cxema ucciedosanus yenu
0J151 KOMNEHCayuu peakmuerol mowHocmu?2. Mamensisi eMKOCmb KOHOeHCamopa om HyJist (KOHOeHCamop
He 6KII0YeH) 00 3HAUEeHUs, NPpU KOMOpom emkocmubwli mok Ic 6 1,6.:2 paza 6onvue moka kamywxu Iy,
npocieoums 3a UsMEeHeHUAMU NOKA3aHuu npubopos. Ommemums Hacmynjienue pe3oHaHca MmoKos
(NOIHOU KOMNEHCAyUU PeaKmueHol MOWHOCMU), NPU IMOM BAMMMEMD, 6KIIOYUEHHI HA PEHCUM
UMepeHUs peakmueHoU MOWHOCMU, NOKA3bIBAem, Ymo U3 cemu peakmueHas MOUWHOCMb He
nompeb.isemcs (e2o noxazanue pasHo Hyto). Pesynbratel 3aMepoB (4:5 Touek) 3anmucarh B
TaOIHUILy.
Tabauya. Pesynomamul uccie0o8anus KOMREHCayuy peaxmueHol MOUWHOCMU

N3mepeno Berancneno
C, Uﬂ, Q, QC, DP; D«H’

MK U,B|lU,B B I, A|Ix, A|Ic, A| P, Bt BAp | BAp cos [ Br o,

3 BeruncnuTe  peakTHBHYIO MOIITHOCTh BKJIIOUEHHOW Oartapenm KoHaeHcaTopoB (O,
KOA(PUITUEHT MOIIHOCTH COS [, MOTEpH MOIIHOCTH B pesuctope Ry — [P, KIIJ] muaun [];7. Pacuer
MIPOU3BOIUTH 1O HOpPMYJIaM:

ocrnuvnrc, COS[1 [ P1,
Ulll
0 0P IR gpum [ 07V,
PPPI 02
0 oJI
P1 P1
4 [TocTpouTh BEKTOpPHBIE aUArpaMmbl (TPEYTOJbHMKH TOKOB) Ui TpeX Ciy4aeB: MpH

OTKJIIOYEHHOM KOH/IEHCATOPHOM OaTapee; NMpH MOJHOW KOMIIEHCAIIMM peakTUBHON MomHoctu (Ix = IC,
0=0, cos [#1); mpu mnepekoMreHcauuy (MOIIHOCTb KOHJEHCATOPOB IMPEBBIIIACT HWHIYKTHUBHYIO
MOIIHOCTb Harpy3k U B CETh OT/A€TCsl EMKOCTHAsi MOIIHOCTh). [Ipumep TpeyrosibHUKa TOKOB IOKa3aH
Ha PUCYHKE.

Y

Ic
\4

Puc. Ilpumep sexmophoti ouazcpammol moxkos

Cooeporcanue omuema
1. [TacniopTHBIE TaHHBIE TPUOOPOB U 0OOPYIOBAHUS, UCIIOJIB3YEMBIX B paboTe.
2. [IpuHnunuanbHas 3JeKTpUUecKas CXemMa UCCIeJOBaHMUS.
3. Tabnuma ¢ pe3yabTaTaMyu U3MEPEHHBIX U BEIYMCIICHHBIX 3HAYCHU.
4. BexTopHble AMarpaMMsbl (TPEyroabHUKU TOKOB).
KoHTpoJibHbIEe BONPOChI
1. Kakne npuurHbl BBI3BIBAIOT YMEHbIIICHHE KO (DUITMEHTa MOIIIHOCTH?
2. Jis Kakoil 1enu yBeNTUYMBalOT KO3(PPUIMEHT MOLTHOCTH B 3JIEKTPUYECKUX
Hernsx?
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3. Urto Takoe pe3oHaHC TOKOB?

4. Kaxk u3mepsroT akTHBHYIO U PEaKTUBHYIO MOITHOCTH?

5. [ToueMy maneHne HAMIPSKEHUS B JIMHUU 3aBUCUT OT KO3 PHUIIEHTA MOITHOCTH?

6. [Tosicuute Ha mpuMepe, KaK 3aBUCUT BEIMYMHA MOJHON MOIIHOCTH MCTOYHHUKOB
ANEKTPOIHEPTUU OT KO3 PUlIMeHTa MOITHOCTH MOTPeOUTENs.

7. OOBbsicHUTE, YTO MOHUMAIOT TOJ] AKTUBHOM, PEAKTHBHON U TIOJTHOW MOIITHOCTSIMH,
Y TI0Ka3aTh, 10 KakuM (popMysaM OHU pacCUUTHIBAIOTCA.

8. Hanummre Qopmynbl s pacueTa CONPOTHUBIICHUS, TOKOB, HANPSKEHHIA,
MOIIHOCTEH ISl CXEMBbI UCCIIETOBAHHIA.

9. [IpuBenure crnocoObl yBenUYEHUS KOX(PQPHUIMEHTa MOIIHOCTH €CTECTBEHHBIM

My TEM.
10.  IlosicHuTe C UCMONB30BAHMEM BEKTOPHBIX JUArpamMm, Kak 3aBUCHUT KO3(PUIIMEHT
MOILIHOCTH OTPEOUTENS OT BEIMYMHBI AKTUBHOM (PEaKTUBHOM) COCTABIIAIOIIEH TOKA HATPY3KH.
11. B »snexrtpuyeckoil menu (cM. puc. 5.2) NPOU3BENM TMOJHYIO KOMIICHCAIUIO
peakTHBHOW MomrHOCTH. Ha ocHOBaHWMM TOKa3aHUN KaKuX MPUOOPOB MOXKHO CIENAaTh TAaKOE
3axmmoueHne? OOBACHUTH PU MOMOIIN BEKTOPHBIX UAarpaMM U ¢ PU3NYECKON TOUKH 3PEHUSL.

B xoHume 3aHsTHs mpenogaBaTedb IMyTEM YCTHOTO ONpoOca MPOBEPSET YCBOCHHE 3HAHUM
CTYJEHTaMH 10 BOIIpocaM AJisi caMonpoBepku. OPOopMIIEHHbIE OTYETHI IPOBEPSIIOTCS U TOIMUCHIBAIOTCS
IperoiaBaTesieM.

Kpurepum onenku:

S 0a,1710B BBICTABIISIETCS CTYAEHTY, KOTOPBIN IPUHUMAET AKTUBHOE YYaCTUE B BBIIIOJHEHUHN
paboThI, MPABWIBHO U aKKYPAaTHO O(POPMIISIET OTUET, TPABUIILHO OTBEUAET HA BCE MOCTABICHHBIC
BOIIPOCHI, YMECT MOJB30BATHCA JJICKTPOU3SMEPHUTCIbHBIMU HpI/I60paMI/I, BJI1aacCT

METOJIaMU JEKTPHUUECKUX U3MEPEHHIA.

4 0anna BbBICTaBISACTCS CTYJIEHTY, KOTOPbIM NPUHUMAET AKTUBHOE Y4YacTHUE B BBIITOJIHEHUH
paboTHI, TPaBUIILHO M aKKypaTHO O(OPMIISET OTYET: IIPH OTBETE HA TTOCTABJICHHBIC BOMPOCHI TOMYCKAET
HE3HAUUTEIbHbIE HETOYHOCTH, HE UCKAXAIOLIUE €r0 COACPKAHUS.

3 Oaj/ula BBICTaBISICTCS CTYACHTY, KOTOPbIH NPUHUMAET HE OYEHb AKTHUBHOE YYacTUE B
BBIMIOJTHEHUH pPa0OThI, MPAaBWJIBHO U aKKypaTHO O(opmiseT OTYeT, MpH OTBETE Ha IOCTaBJICHHBIE
BOIIPOCHI AOIMYCKACT HECTOYHOCTH.

2 0anja BBICTAaBISETCA CTYACHTY, KOTOPBIA MACCUBHO OTHOCUTCS K BBIOJHEHUIO PalOTHI,
IMpaBUJIBHO O(l)OpMJ'I?IeT OTYCT, TP OTBETC HA ITOCTABJIICHHBIC BOIIPOCHI UCHIBITEIBACT 3aTPYAHCHUA.

@DoHJ TeCTOBBIX 3aJaHUM I TEKyHIEro KOHTPOJIsd 3HAHUH 0 Teme:

Bvibepume ooun eapuanm omeema.
YrjioBasi 4acTOTa w onpe/e/isieTcsi B COOTBETCTBHU C BbIPaKeHHeM:
w=2fT
w=l/T
tw=2pf
w=2p T
MrHoBeHHOe 3HaYeHHe 0JHO(A3HOr0 CHHYCOUJAIBHOI0 TOKA i(f) 3aNUCbIBAeTCs:
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4 @) =1 sin(@f + y)
i) =1(ax +y)
HO=U [+ ) u() =U sin(at + )

i) =U sin(t+ ) MeKIy HanpsizKeHneM H TOKOM
onpeaensieTcs Kak:

Yron casura ¢das 2 0000, 00;
i) =1, sin(ef + yr,) 000 00,
+ 000, 00;
000,00;
AMILTUTY/AA CHHYCOMIATbHOT0 HANPSIzKeHUs U (), 33JaHHOT0 rpaduyecKu

E gu

200

T u(z)f iot

/2 \/ln pan
, COCTABJISIET:

282 B

2pB

141B

+200 B

JlelicTByIOLIee 3HAYEHNE CHHYCONIAILHOTO 3JIEKTPUYECKOT0 TOKA
i) =1 _sin(wt + yr)

I siny,

I [siny,

+ 112

i BeE
onpeaeJisieTcs: KaK:
MrHoBeHHOe 3Ha4YeHHe TOKA i(f) npu HanpsiskeHuu u(1)=100 sin 314t B u Besimunne R, paBHoii 50

OM cocTaBHT:
R i
—  }——
F~4
—_—

0,5sin 314t A

+2 sin 314t A

150 sin (314t+p/2) A
5000 sin (314t+p/2) A

— ==
HauanbHas $pa3a Toka i(7) npu Hanpsukennn u(f)=100sin(314++ [/4) B cocraButr ~ ——>
-4 pan
0 pan
+[ /4 pan
300 /4 pan

n = :
HAYKTHBHOE CONPOTUBJIeHHE paBHoO :
1/l

ax’

1/

+ af,

X 83
EmMmkocTHOE COIMMPOTHUBJICHUE PaBHO :
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ax’’

+ 1/(eC)
ay
1/{aL)

X .
EmroctHoe conporusienne ~ ¢ npu Benunne C=100 mx® u yriioBoii uacrore w=314pan/c
PaBHO :

31400 Om
+32 Om
314 Om
100 Om
KommiekcHoe conporuB/ieHHe Z IPH KOMILIEKCHBIX HANIPS/KEHHH U u oxe L na Bxoge
NACCUBHOIO ABYXIIOJIOCHHKA PABHO &
I

—
o—

U 7
O._

+ U/

I/0

LE:L

U-1

Yrou casura ¢as j Mexkay HanpsizKkeHHeM TOKOM Ha BX0/le NPHBeIeHHOl ey CHHYCOUIAILHOT0
TOKa paBeH: o_rv{%'\_é_o

arctg (L/R)

R/wL

oL/R

4arctg (w0L/R)

Xe R
KoMmmiekcHoe COIIPOTHUBJICHHUE l'lpl/[Be)IeHHOﬁ oenm ZpaBHO :D_”

+ R—j/(@C)

R+C

R+ joC

R - joC

., U
14.BexkTOopHOl AMarpamme ~ COOTBETCTBYeT cxeMma:
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b

U
N ¢
I

BekTopHoii nnarpamme COOTBETCTBYET CXeMa:

£

e—] J—o
D_r’_‘f_‘-ﬂgl T_o
A

L R

+o Y e o
JU1sl KAaTyIIKM MHAYKTUBHOCTH, BKJIIOYEHHOI B LleNlb ePeMeHHOI0 TOKA, CIIPaBelJInBO
OTHOLIIEHHE

uL = L[ iLdt i, L
- : SRR d
/ v .
eL !
u_
—_— L

+ulL =L dtu.=LiL

di L
uL = dr L + L iLdt
Il.]]ﬂ KOHneHcaTopa, BKIKYECHHOI'O B IICIIb nepeMeﬂﬂoro TOKA, CIIpaBe}IJII/IBO OTHOILIIEHHUE:
1 .
_ - . i
tue= ¢’ iCdt — >
; C
diC / | | /
u =C / | | 7
dt u
= 1 C
Uc Clc R
diC 1

uc = dr C+ _Cf iCdt

Ecan nanpsizkenne onepe:kaet Tok Ha 30 , TO XapakTep HATpy3KH:
U

'\ 300
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+aKTUBHO-WHIYKTUBHBIN

AKTUBHO-EMKOCTHOM

WHYKTUBHBIA EMKOCTHOMN

B BeTBH, conepikanieil YMCTO MHAYKTUBHBIN 3JieMeHT L:
TOK OTCTAaeT OT HaNpPsDKEHHUS 10 ¢daze Ha yroJl ¢ TOK
orepekaeT HanpspKeHUs 1o (a3e Ha yroll ¢

+HamnpsHKeHHEe OTCTaeT OT TOKa 1Mo ¢a3e Ha yrou 7/2 TOK
OTCTaeT OT HampspKeHUs 1o ¢dase Ha yroi 7/2 B BeTBH,
coJep:kalleil YUCTO eMKOCTHBIH 3j1eMeHT C:

TOK OTCTAaeT OT HaIpPsHKEHU 1o (aze Ha YToJl () TOK
orepekaeT HanpspKeHus 1o (ase Ha yroll ¢

+HaNpsOKEHWE OTCTAeT OT TOKa 1Mo (ase Ha yrod /2

TOK OTCTaeT OT HampspKEHUs 1o (aze Ha yroi /2
Bki1r0ueHHI0 HHAYKTUBHON KATYIIKH B Llellb CHHYCOUIAJIBHOI0 TOKA COOTBETCTBYET BEKTOPHAasI

AnarpamMmma:

1. 2. 3. + 4.
AKTHBHAasl COCTABJISIIOIIAS KOMILIEKCHOI MPOBOAUMOCTH M0 KOMIIJIEKCHOMY CONIPOTHBJIEHUIO
BETBH onpenesasiercs no popmyJie:

+gRZO/%bX
Z , % Z RO O
XL jXC, Y [ g

] jb.
OO0uruii TOK B TaHHOM LeNM PABEH: _ A
+1A; Xt R :L Xc
2 A; ~U f
3A. LFA | Ir=1A 4 [c3A
OO0u1ee HaNIpsKEeHNE B TAHHOM XL R Xc Leny paBHoO:
0 B; —n 1 il
+100 B: UL2-00B Ur1-00B  U200B
200 B; ~U
300 B.

IHotHOe compoTHUB/ICHHE Y4YACTKA LeNu, COAep:Kalledl Pe3ucTop, MHAYKTHBHOCTb M €MKOCTb,
onpeneasitot no gpopmyJe: Z=R+X +Xc

+zwé2 X XeclD )

7Z-R-X,-X
J2 2 2
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Z=R [1X.[1Xc

Pe3oHaHc TOKOB B 3JIEKTPHYECKOM LeNH BO3HUKAET:

B KOHTYpE C NTapaJlJIJIbHBIM COEMHECHUEM NHAYKTHBHON KaTyIIKU U KOHAEHCATOPA; B
KOHTYPE € TIOCIIEIOBATENbHBIM COEIMHEHUEM MHIYKTUBHOM KaTYIIKU U KOHAEHCATOPa;
IIPY PABEHCTBE HYJIO ITOJIHOTO BXOJHOTO PEAKTUBHOTO COIPOTUBIIEHUS KOHTYPa; +1IpH
PABEHCTBE HYJIIO ITOJTHOW BXOAHOW PEaKTHUBHOW IPOBOAMMOCTH KOHTYpA.
XapaKTepuCcTHKY HHIYKTHBHOCTH KATYIIKH WILIIOCTPUPYeET rpadguk:

U’BV Q’KHT/ M’BG ]‘/ W‘D')KT/
LA UB

T,c
+ 1) 2) 3 A 4)

i, |
>

XapaKTepuCTHKY KOHAEHCATOPAa WILTIOCTPUPYET rpaduk:

UB Q,KJT/ Y B6 ]‘/ W,k A
LA uU,B
)

1

W

2) 3) 4)

I'padpuk usmenenus Toxa npu t >0

Ry o
Cj e E:t) - E(j_ . L

+1 2 3

K MMEePBOMY 3aKOHY KOMMYTAallUHd OTHOCUTCH COOTHOILICHUE:
iL(0-) iL (0+) UC

(0-) = UC (0+) +HL

(0-) = iL (0+)

UC 0-) UC(0+)

Ko BTOpOMY 3aKOHY KOMMYTallM{ OTHOCUTCSI COOTHOLLIEHHE:
iL(0-) iL (0+)+UC

(0-) =UC (0+) iL (0-

) =1L (0+)

UC (0-) UC (0+)
B 3.11eKTpuqec1<0i/i IHCIIn l'[pl/l 3aMBbIKAHUH KJIKOYa S HE MOFyT N3MCHUTHCHA CKAYKOM TOKU:
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I1,12,17

14, 15

+I3, 16

I1,14,15,17

Bxiaouyenunio eMKOCTH B menb CHHYCOUTAJIBbHOIO TOKA COOTBETCTBYET BEKTOPHAdA JHarpamma:
|

L — Ly 1.

Y, i

+1 2 3 4
3apanbl TOK U HANIpsKeHHe: i = I max * sin (t) u = Umax * sin(t + 30 [0). OnpeaeanTe yroja caBura
¢as.
00
+30[]
60[]
1500

Cxema COCTOMT M3 OIHOTO PE3MCTHBHOIO 3JIeMeHTa ¢ conporusjeHneM R=220 Om. Hanpsiskenne
Ha eé 3axxuMmax u= 220sin628t. Onpegesure MoKazaHusi ammnepMerpa u BoJibTMeTpa. +I= 1 A
U=220B

I=0,7A U=156 B

I= 0,7 A U=220 B I=

1 A U=156B
AMIUIMTYAa cMHycouaaabHOro Hampsiokenus 100 B, nayanbnas ¢asa = - 600, yacrora 50 I'n.
3anummuTe ypaBHeHHe MTHOBEHHOT0 3HAYEHN S 3TOro HanpskeHus. u=100cos(-60t) u=100sin

(50t - 60) +u=100sin (314t-60)  u=100cos (314t + 60)

IMonnast noTpedasieMasi MOIIHOCTHh HATPY3Ku S= 140 kBT, a peakTuBHas MmomHOCTHL Q=95 KBAp.

Omnpeneanrte K03 PuUUMEHT HATPY3KHU. cos = 0,6 cos =0,3

cos = 0,1

+cos=0,9

IIpu kakom HANPS)KEHUH BbITOJHee NnepefAaBaTh  IEKTPHYECKYIO JHEPrUI0
B JIMHUH JIeKTponepesay Npu 3aJaHHONH MOIIIHOCTH?

[1py noHM™KEeHHOM

+1Ipu noBBILIEHHOM

be3pasznmyno

3HaueHue HanpspkeHus yreepxaeHo ['OCTom

Onpenennre nepuoja CUrHAJA , €CJIM YACTOTA CHHYCOUIAJbHOT0 ToKa 400 I'n.

400 c

1,4c

+0,0025 ¢
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OObIYHO BEKTOPHbIE IMATPAMMBI CTPOSIT JJIA :

AMuTyaabIx 3HaueHuit J1C, HanpspKeHU U TOKOB

+JlelictByromux 3Hauenui 3/1C, HanpsKeHUI U TOKOB.

MruoBeHHbIX 3HaueHui DJ1C, HanpsHKEHNUH U TOKOB.

JIelCTBYIOIMNX U aMIUTATYIHBIX 3HAYEHU N

Kak usmennrcs caBur a3 Mexay HanpsizkeHueM U TOKOM HA KATYIIKe HHAYKTHBHOCTH, eCJIM 00a
e¢ mapamerpa (R u XL) 0lHOBpeMeHHO yBeJIM4YaTcs B ABa pa3a?

YMeHbIIUTCS B 1BA pa3a

YBenuuuTcs B 1Ba pa3a

+He n3smenurcs

YMEHBIINTCS B UETHIPE pa3a

MrHoBeHnHoe 3Ha4YeHHe Toka [=16sin157t. OnpeneanTe aMIJIMTY/AHOE U JIeiicTBYIOIIee 3HAUYEHHUE
TOKA.

16 A; 157 A

I57A;16 A

11,3A;16 A

+16 A; 11,3

B nenu cMHyCcOMIAIBHOI0 TOKA € PE3UCTUBHBIM 3JIEMEHTOM HePrusi HCTOYHUKA Npeodpa3yeTcs B
JHEPruIo:

MarHUTHOTO TIOJIs

3JIEKTPUYECKOTO OIS

+TEIIOBYIO

MarHUTHOTO U 3JEKTPUYECKOTO MOJeH

Ykaxkute napamMeTp nepeMeHHOro TOKa, 0T KOTOPOro 3aBUCUT HHIYKTUBHOE CONPOTHUBJICHHE
KATYIIKH.

JelicTByroliee 3HaU€HUE TOKA

Hauanbnas ¢daza Toka

+Ilepnon nepeMeHHOro Toka

MakcumanbHO€E 3HaYEHUE TOKA

Konaencarop emkocTsio C NOAKIIOYEH K HCTOYHUKY CHHYCOMIAJIBLHOI0 ToKa. Kak u3MeHuTCsl TOK
B KOH/IEHCATOPE, €CJIH YaCTOTY CHHYCOMJIAJIbHOI0 TOKA YMEHbIINTH B 3 pa3a. Tok B KOHJEHCATOpE
HE 3aBUCHUT OT YaCTOThl CHHYCOUIAILHOTO TOKA.

YMenbuTes B 3 pasa

+¥YBenuunres B 3 paza
OcraneTrcs HEU3MEHHON
Kak u3MeHNTCH IepuoJ CHHYCOMIAJBLHOT0 CUTHAJIA IPH YMEHbIIeHUH 4acTOThI B 3 pa3a? Ilepuon
HE U3MEHUTCS
+Ilepuon yBenuuurcs B 3 paza
[lepnon ymensimntcs B 3 pasza
[lepnon nzmenutcs B 6 pas
Karymka ¢ MHHAYKTHBHOCTHIO L moAK/II0YeHa K MCTOYHUKY CHHYCOMAAJIbHOr0 Hanpskenus. Kak
U3MEHHUTCS TOK B KATYIIKe, €CJIM YACTOTAa MCTOYHHMKA YBeJIH4uTCH B 3 paza?
+¥YMeHbmmTCsA B 3 pasza
VYBenuuutcs B 3paza
He uzmenurcs
N3menuTcs B 6 pas
MeTtoauka nIpoBeAeHHsI TEKYIIETO KOHTPOIS

[TapameTpbl METOAUKH 3HaueHue napamerpa
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[Ipenen MIMTEILHOCTH BCETO KOHTPOJIA 20 MUHYT

[TocnenoBarenbHOCTH BEIOOPA TECTOBBIX 3a/IaHUN CnyyvaitHas

[IpennaraeMoe KOJIMYECTBO TECTOBBIX 3aIaHHUI 10

Kpurepun onenku:
5 0a/mI0B - OLEHKA «OTJIMYHO» BBICTABISAETCA CTYJIEHTY, KOTOPBIM MPaBUIBHO BBINOIHUII
90100% TeCTOBBIX 3aIaHUM.
4 0a/1J10B - OLIEHKA «XOpOILI0» BBICTABIISIETCS CTYIEHTY, KOTOPBIA MPpaBUIIbHO BeINOAHMA 70-80%
TE€CTOBBIX 3aJaHUM.
3 0amia - OICHKA «YJIOBJICTBOPUTEIHHO» BBICTABIACTCS CTYACHTY, KOTOPBIM MPaBUIBLHO
BbINOJIHUI 50-60% TeCTOBBIX 3aJaHUM.
OlneHKka «HEYAOBIETBOPUTEIBHOY» BBICTABISIETCS CTYIEHTY, KOTOPBIM MPABUILHO BBITOIHUI
Menee 50% TecTOBBIX 3aJaHUM, OaJIIbl HE BRICTABIISIOTCS.
Paznen Ne3 «Tpexdasubie nenmw»
KonTponupyemsle komnereHuu (3Hanus, ymenusi): OK-
1; 2, TIK - 2.1; V1; V3, 31; 33, JIP-18

BOHPOCBI JIA MICbMEHHOI0 OoImpoca:

1. Tpexdasubie cummerpuunbie cuctemsl I/C.

2. CoenuHeHue 3BE3/10M W TPEYroJibHUKOM. JIMHEHbIE W HYJEBOW MPOBOAA, JUHEHHBIE U
(a3Hble HANPSHKEHUS U TOKH.

3. Kak BbI 00bsiICHHUTE, UTO HANPSKEHUS, KOTOPBIE MOIY4at0T OT TpeX(a3HbIX HEeNel, MOryT
OBITH MpeCTaBICHBI caeAyommm psaaom: 127, 220, 380, 660 B?

4. KakoBbl (yHKIHMM HyJI€BOro MpPOBOAA B CHUCTEME «3BE3la» — «3BE3/a» IpH
HECUMMETPUYHOU

Harpyske?

5. [Tpu xakux croco0ax COEAMHEHHs T€HepaTopa ¢ Harpy3KOW JMHEHHBIH TOK paBHIETCS
dazHomy ToKy?

6. [Tpu xakux cnoco0ax COEAMHEHUs IeHepaTopa C Harpy3Kod JMHEHHOE HampsiKeHue
paBHsiercs GpasHomy?

7. Pacuer cumMmMeTpUYHOM LENU IIPU COCAMHEHUH 3BE3/1a-3BE3/1a.

8. Pacuer cummeTprUYHON 1IENH IPU COEIMHEHUH TPEYTOJIbHUK-3BE3/1a.

9. Pacyer HeCUMMETPUYHON LIENH ITPU COEINHEHUH 3BE3/1a-3BE3/1a.

10.  Pacuer HeCHUMMETPUUYHOM LIENH NTPU COETUHEHNUH TPEYTOJIBbHUK-TPEYTOJIbHUK.
11.  Pacuer HeCHMMETPUYHOM LIENU NIPU COEAUHEHNUHN TPEYTOJILHUK-3BE3A.
12. CooTHOLIEHHMsS MEXIy JIMHEWHbIMH M (a3sHBIMM HaNpsDKEHUSAMH UM TOKaMHU IIpU
COCIMHEHUN HECUMMETPUYHON HAarpy3Ky 3BE31101.
13. CooTHOWIEHHS MEXIy JIMHEWHbIMH M (a3HBIMM HaNpsDKEHUSAMH UM TOKaMHU IIpU
COEIMHEHUY HECUMMETPUYHON HAarpy3KU TPEYTOJIEHUKOM.
14.  CooTHOLIEHUS MEXAy JIMHEHMHbIMH U (a3HBIMM HaOpsOKEHUSIMM M TOKaMH  IIpU
COCIMHEHUN CUMMETPUYHON Harpy3Ky 3BE3101.
13. CooTHoOLIECHUS MEXly TUHEHHBIMU U (Da3HBIMU HANPSKEHUSMHU U TOKAMU TIPU COEAMHEHUH
CUMMETPUYHOU HATrPy3KH TPEYTOJIBHUKOM.
16. Kak sKCiepMMEHTaJIbHO ONpeAeanTh 3axuMbl pa3 A, B, C cummeTpuuHoil TpexdazHoi
CUCTEMBI HapsKEeHU?
17. AKTHBHAs, peaKTHUBHAS U MOJIHAsI MOIHOCTH TpeX(a3HOW CUCTEMBbI?
18. IloueMy Ipu CUMMETPUYHOM Harpy3Ke pacueT MO>KHO BECTH Ha OAHY (azy?
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19.[loueMy aKTHBHYIO MOIIHOCTb TpeX(a3HOW CHUCTEMbI NMPU HAJUYUU HYJIEBOTO MPOBOJA
HEJb351 U3MEPSITH C IOMOLIbIO CXEMBI C IByMsI BATTMETpamu?

W3 TecToBBIX 3ajaHUl GOPMHUPYETCS 5 BAPHAHTOB 3aaHuii 10 3 Borpoca B kKaxaoM. Kpurepuu
OLICHKH:

S 0aJ1710B - BBICTABJISIETCS CTYACHTY, KOTOPBIM MPaBUIbHO BHIMOJIHWII BCE TIOCTABICHHbIE
BOIIPOCHI, JIOTMUECKH U CTPOIHO U3araeT yueOHbIi MaTepuall, yMeeT IPOU3BOAUTH 110A00p
3JIEMEHTOB JJIEKTPUYECKUX LIETIEH U SJIEKTPOHHBIX CXEM, 3Ha€T METO/IbI pacueTa U U3MEpPEHUs
OCHOBHBIX IIaPAMETPOB IEKTPUUYECKUX, MATHUTHBIX U DJIEKTPOHHBIX LEIIEH.

4 Ganja - BbBICTaBISIETCS CTYIEHTY, KOTOPBIM IO CYLIECTBY OTBEYaeT Ha IOCTaBJIEHHBIE
BOIMPOCHI, C HEOONBIIMMH TOTPEIIHOCTAMU TPUBOIUT (HOPMYITUPOBKM ONpEICNCHHU, B OTBETE
JoIycKaeT HeOoublue Npooesbl, He HCKaXKaOIIUe €ro COAepKaHUs.

3 0aJsu1a - BBICTABIISIETCA CTYAEHTY, KOTOPBIH HE COBCEM TBEPJO BIAACET MaTEpPUAJIOM, MPHU
OTBCTAX AOMYCKACT MAJIOCYIICCTBCHHLBIC IMOTPCIIHOCTHU, UCKAKCHUS JIOTUYECKOM IIOCJIICA0BATCIIbHOCTH,
HETOYHYIO apryMEHTAIMI0 TEOPETUYECKUX MOTOKEHHI.

2 0anja - BBICTABISIETCS CTYJEHTY, KOTOpBIM clabo BIlaJieeT MaTepuaioM, NpU OTBETax
A0IMYCKACT CYIECTBCHHBIC TOTPCIIHOCTH apryMEHTAllUU TCOPETHUICCKUX MOJIOKEHUH.

1 6anJ - BBICTaBISIETCS CTYJEHTY, KOTOPBIA MMeeT oOlee MpeAcTaBlIeHue O Marepuale, mpu
OTBETAaX JIOMYCKAaeT HETOUHYI0 apTyMEHTAIUI0 TEOPETHUECKHUX TOJI0KEHUH.

JlaGopaTtopnas padora
Tema: MccienoBanue uenu TpexgasHoro Toka npu
COeIMHEHUM MOTpeduTe el 10 cXeMe «3Be31a)»
(Bpemst mpoBeieHus 3aHATHS — 3 Yaca)

Heﬂb 3arAmus. UCCICIOBAHUC IICIIN TpeX(i)aSHOFO TOKa IIpu COCAUHCHUU HOTpG6PITCJ'I€I>i OHCPIUH
MO0 CXEMC «3BC34a» MJIA PA3JIMYHBIX PCIKUMOB pa6OTBI.

Ilopsiook  evinoanenus pabomol
1. Cobpath 371EKTPUUECKYIO LIEMb COIVIACHO PUCYHKY.
A

D
5 T sk
D

Puc. Ipunyunuanvras snekmpuieckas cxema ucciedo8anuus mpex@azHou
yenu npu coeOuHeHuu nompeoumenell no cxeme «36e30a»

t)m*x

®

()OA'<

co

()

o

2. Y CTaHOBUTH CUMMETPHUHYIO HAarpy3Ky B (hazax (0MHAKOBOE KOJMUYECTBO JIAMII B KaXkI0M
¢aze) u 3anucarpb nokazaHus NprUOOPOB NP HATMYMH HEHTPAIBHOTO NMPOBO/A U 0€3 Hero (BKIIOUEHHE U
OTKJIIOYEHHE HEUTPAJIbHOIO MPOBOAA IPOU3BOIUTH TyMOIEpoM S).
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Voenurnscst, uro Uy [J 3\6¢.

3. VY CTaHOBUTH HECUMMETPHUHYIO HAarpy3Ky ¢a3 (pa3Hoe KOJUYECTBO JIaMIl B Kax/10i (ase)
U 3alMcaTh MOKa3aHUs NPUOOPOB MPH HATMYMK HEHTPAIBHOTO IIPOBOJIA U O€3 HETO.
4. YCTaHOBUTh CHMMETPUYHYIO HArpy3Ky M, OTKJIIOYMB BC€ JaMIlbl B OJHOM u3 (a3

noTpeduTesl, YTO COOTBETCTBYET OOPBIBY B JTaHHOM (pase, 3amucarh MokazaHus IpuOOPOB MpU HATHUUUU
HENTpaIbHOro MpoBoa U 6e3 Hero.

5. [IpoBecTn OmBIT KOPOTKOTO 3aMblKaHus (a3pl O6e3 HeWTpadpbHOro mpoBoga. s storo
HAaKOPOTKO 3aMKHYTh Hayajo W KoHell Jto0oi da3el, Hampumep A u X. Harpyska aByx apyrux ¢as npu
9TOM JOJKHA OBITh CUMMETPUYHASI, HEUTpaIbHBIA MPOBOJ OTKIIIOUEH. 3anmucaTh MOKa3aHus MpruOoOpoB.
Bce nannble u3amMepeHuii 1 BBIYMCICHUN BHECTH B Ta0nuIry 7.1.

Tabauya. Pe3ynomamul ucciedoganus 31eKkmpuieckoll yenu ¢ coeOuneHuem nompebumeneti no cxeme
«36e30a»

XapakTep Harpy3Ku U B Us, | Uo | Uss, | Usc, | Uca, | Uw, | 1o, | I | Ic, | Iy,
" B B| B| B|B|B|lA|A|A]A

1 2 3 4 5 6 7 8 9 10 | 11 | 12

CummeTpuuHas 0e3
HEUTpaIbHOrO MPOBOJA

CumMeTpUYHas C HEUTPpAITbHBIM
MIPOBOJIOM

Hecummerpuunas 0e3
HEUTPAJIBHOTO IPOBOAA

Hecummerpuunas v
HEUTPAJIbHBIM IIPOBOJIOM

[TonHas pa3rpy3ka oHOM (a3l
0€3 HEUTPaILHOTO TIPOBOJIA

[TonHast pa3rpy3ka oaHOM (a3
C HEUTPAJIbHBIM MPOBOJIOM

Kopotkoe 3ambikanue (asbl
0e3 HEeHTpaJIbHOTO MPOBOIA

Ilpumeyanue. Uyy — HamnpspKEHUE, U3MEPSEMOE MEXJy HEHTpaJbHBIMU TOYKaMU TeHepaTtopa u
Harpys3Ku.

6. HOCTpOI/ITI) BCKTOPHBIC JUarpaMMBbl JJIA KaXXKA0r0 ITyHKTA.

Cooeporcanue omuema 1.
[IpunnunuanbHast —~ dJEKTpUyeckas  cxema  JabopaTOpHOM
YCTaHOBKH.
2. Tabnuna ¢ pe3ysbTaTaMud H3MEPEHUI.
3. PacueTHblie (hopMyIIbl U BEKTOPHBIE AUATPAMMBI.
4. Bb1BoJ1bI IO paboTe.
KonTposbHbIe BOpPochI

1. Kakoe coenqunenue (a3 reneparopa 1 Harpy3Ku Ha3bIBA€TCs «3BE3/10i1» 7

2. KaxoBo cooTHomenne Mexay (ha3HbIMU U TUHEHHBIMU HANPSXKEHUSIMU M TOKaMU
MIPU COEIMHEHUH HAarpy3KU «3BE3701» 7

3. OObACHUTH HA3HAUYEHUE HYJIEBOTO MTPOBOJIA.

4. Kak onpenenuts TOK B HYJIEBOM MPOBOJE?
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5. Uro Takoe HampsyKeHHE CMellleHus HeWTpanu? B kakux ciiydasx OHO PpaBHO

HYJI0?

6. YeM omacHO KOPOTKOE 3aMbIKaHUWE OJHOM (a3bl NPU HAIMYUU U OTCYTCTBUH
HYJIEBOTO IIpoBoja’?

7. Kakas Tpexdasnas cucrema Ha3bIBaeTCs HECBSA3aHHOM ?

8. [TosICHUTB TOCTPOEHHBIE BEKTOPHBIE TUArPAMMBI.

B xoHue 3ansATHA npenogaBaTelb IIyTEM YCTHOIO OINpPOCa IIPOBEPSET YCBOCHWE 3HAHUU

CTYJEHTaMH 10 BOIpocaM AJisi caMonpoBepku. OQopMIIeHHbIE OTYETHI IPOBEPSIIOTCS U MOMUCHIBAIOTCS
npernojaBaTesieM.

Kpurepun onenku:

S 6aJ1J10B BBICTABISETCS CTYACHTY, KOTOPBIM IPUHUMAET AKTUBHOE YYaCTHE B BBINOJIHEHUH
paboThl, MPaBUIBHO M aKKYPAaTHO O(OPMIISET OTUET, MPABUIBHO OTBEYAET HA BCE MOCTABIICHHBIC
BOIIPOCBI, yYMEET I0JIb30BaThCS NEKTPOU3MEPHUTENbHBIMU  NPHOOpPaMu, BiaJeeT

METOAAMH JIEKTPUUECKUX U3MEPEHHI.

4 0ania BbBICTABISACTCS CTYJIEHTY, KOTOPbIM NPUHUMAET AaKTHUBHOE Y4YaCTUE B BBIOJIHEHUHU
paboThI, MPaBMIILHO U aKKyPaTHO OQOPMIISIET OTYET: TIPU OTBETE HA IMOCTABJICHHBIE BOIPOCHI JIOIYCKAET
HE3HAYUTEIIbHbIE HETOUHOCTH, HE UCKAKAIOLIKE €r0 CONACPIKAHUS.

3 Oaj/uia BBICTABISICTCA CTYACHTY, KOTOPbIH NPUHUMAET HE OYEHb AKTHMBHOE YYacTHE B
BBITIOJIHEHUH paOOTHI, MPAaBWIBHO M aKKypaTHO OQOPMIISET OTYET, IPU OTBETE HA IOCTABJICHHBIC
BOIIPOCHI JI0ITYyCKaeT HETOYHOCTH.

2 0ayula BBICTABISETCA CTYJEHTY, KOTOPBIM IMAacCMBHO OTHOCHTCS K BBIIIOJHEHHIO paboThI,
MPaBHIBHO 0()OPMIISIET OTYET, IPU OTBETE Ha MOCTABJIEHHbIE BOIPOCHI UCIIBITHIBAET 3aTPyAHEHUSI.

JlaGopaTropnas padora
Tema: UcciienoBanue menu Tpexga3zHoro Toka npu
coeJUHEHUH MOTPeduTeJIell Mo cxeMe «TPeyrojbHUK»
(Bpems mpoBesieHHs 3aHATHUS — 3 Yaca)

Lesab 3aHATHA: UCCIIETOBAHHIE PA3IUYHBIX PEKUMOB pabOTHI TOTpedOHUTENeH Tpex(Pa3HOro TokKa,
COEJIMHEHHBIX 110 CXEME «TPEYTOJIbHUKY.

Tlopsidox evinonnenuss pabomoi
1. CoOpaTh AMEKTPHUUECKYIO CXEMY COTJIACHO PUCYHKY.

A
—®
B

o\
° &

Puc. Cxema uccnedoeaHus mpexgasHoli yenu

npu cOeOUHeHUU mpey201bHUKOM
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2. U3meputh (a3Hble, TMHEWHbIE TOKU U HANPSKEHUS IPU CUMMETPUYHON Harpyske ¢a3. Yoeaurbes,
4TO Iﬂ\fg 3 Io |JlanHBIC U3MEpPEHHIA 3aHECTH B TAOJIHILY.

3. [Ipou3BecTy aHANOTWYHBIE WM3MEpPEHMs] [UIi HECUMMETPUYHOM HArpy3kd (BKJIIOUUTH pa3HOE
KOJINYECTBO JaMIl B ¢a3ax). JlaHHbIe u3MepeHuii 3aHecTu B Tabnuiy 8.1.

Tabruya. Pe3ynomamul uccie0o8anus 21eKmpudeckol yenu npu
coeOuHenuy nompebumeneu no cxeme «mpeyeoibHUKY

Xapaxrep IAB, | IBC, | ICA, | 14 I, Ic, Uss, | Usc | Ucy,
Harpy3kKu A A A A A A B B B

CummerpuyHas

HCCI/IMMCTpI/IqHaH

OO6psbIB (hazbr

OOpBIB TMHEWHOTO
POBOAA

4. YCcTaHOBUB CUMMETPUYHYIO HArpy3Ky, OTKJIIOUUTH MOJHOCTHIO Jamrmbl B OJHOW u3 ¢a3 (oOpbIB
¢a3bl). JlaHHbIE U3MEPEHU 3aHECTHU B TAOJIHILY.

5.1lpu cummerpuyHOr Harpy3ke (a3 ocCymecTBUTh OOpBIB OAHOTO W3 JIMHEHHBIX IPOBOJIOB
(pa30MKHYTb BBIKJItOUATEND S). JlaHHBIE N3MEpPEHUI 3aHECTH B TAOJIUILY.

6. 111 Bcex MyHKTOB AKCIIEPUMEHTA IOCTPOUTH B MaclITabe BEKTOPHBIE TUarpaMMbl.

Cooepocanue omuema 1.

[IpuHnunuansHas JIEKTpUYECKas cxeMa 1a00paToOpHOIA

YCTaHOBKH.

2. Tabnuna ¢ pe3yJabTaTaMu U3MEPEHUH.

3. Pacuetnbie popMyIIbl 1 BEKTOPHBIE THATPAMMBI.

4. BeiBoapl 110 padore.

KOHTpOJ’lI)HbIe BOIIPOCHI

1. Kakoe coenunenune a3 reaeparopa Wiv Harpy3Kd Ha3bIBAETCS TPEYTOIBHUKOM?

2. KakoBbI COOTHOLICHHUS MEXAY JTHHEHHBIMU U (Pa3HBIMH HANpPSHKEHUSIMH UM TOKaMU TPH
CUMMETPUYHOH Harpy3ke (a3, COeIMHEHHbBIX TPEYTrOJIbHUKOM?

3. Kak onpenenstorcst TMHENHbIE TOKU?

4. Kak onpenensitoTcs akTUBHAs!, pEaKTUBHAS H MOJIHAsI MOIIHOCTHU TpeX(a3HOM Lenu mpu

pa3IMyYHBIX Harpy3Kax?

5. KaxoBbl OyayT HampsbkeHusl Ha ¢dazax NPUEMHHUKOB 3JIEKTPOIHEPTUH, €CIH MEPErOpUT
MPEeIOXPaHUTENh B OJJHOM U3 TUHEHHBIX MPOBOIOB?

B koHue 3aHATHS mnpenonasarenb IYTEM YCTHOTO OINpPOCAa IPOBEPSAET YCBOCHUE 3HAHUU
CTYJEHTaMH 10 BOIIpocaM AJisi caMonpoBepku. OQOpMIIEHHbIE OTYETHI IPOBEPSIIOTCS U MOMUCHIBAIOTCS
IIPEIOIaBaTENEM.

Kpurepun onenkn:

S 6a,1710B BBICTaBIIAETCS CTYJIEHTY, KOTOPBIN IPUHUMAET aKTUBHOE Y4aCTHE B BHIIIOJHEHUN
paboTHI, MPABWIBHO U aKKyPaTHO O(POPMIISIET OTUET, TPABUIILHO OTBEUAET HA BCE MOCTABICHHBIC
BOIIPOCHI, YMECT MOJB30BATHCA JJICKTPOU3IMEPHUTCIbHBIMU HpI/I60paMI/I, BJIaaceT

METOJIaMH JIEKTPUUECKUX U3MEPEHHH.
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4 0ajuia BBICTaBISIETCS CTYACHTY, KOTOPBIM NPUHUMAET AKTUBHOE Y4YacTHE B BbIIOJHEHUU
paboThl, MPABUIBLHO U aKKypaTHO O(OPMIISIET OTUET: MPU OTBETE HA MOCTABJIEHHBIE BOMPOCHI JIOMYCKaeT
HE3HAYUTEIIbHBIE HETOYHOCTH, HE HCKaXKaIOIUE €r0 CONCPKAHUS.

3 Oa/uia BBICTABISICTCA CTYACHTY, KOTOPBIM NPUHUMAET HE OYEHb AKTHMBHOE YYacTHE B
BBINOJIHEHUH pabOThl, MPAaBMIBHO M aKKypaTHO OQOpPMIISET OTYET, IPU OTBETE€ HA IOCTaBJICHHBIC
BOIIPOCHI JOITyCKA€T HETOYHOCTH.

2 0anua BBICTAaBISETCA CTYACHTY, KOTOPBIM IMAaCCHBHO OTHOCUTCSI K BBINOJIHEHHIO pPabOTHI,
NpPaBUIBHO 0(OPMIISET OTYET, IPH OTBETE HA IMOCTABJICHHBIE BOPOCHI UCIIBITHIBACT 3aTPY/THEHHUS.

@oHj TeCTOBBIX 3a1aHMII IJIS1 TEKYLIEr0 KOHTPOJIS 3HAHUH 10 Teme:

(Bvlbepume ooun eapuanm omeema)
HanpshkeHue Y, B IIPEeICTABJICHHOM cXeMe Ha3bIBaeTco:

o -
B
C
il
il
e

CpeIHEKBAIPATUYHBIMU HAIIPSKECHUEM
CpEeIHUM HarnpsKeHHeM +(pa3HbIM
HaIpsHKEHUEM JTUHEHHBIM
HaIpsLKeHUEM

Hanpsiskenue Yaz g NPeICTABJICHHOM cXeMe Ha3bIBAeTC s :

+TUHEHBIM HaNpPsHKEHUEM
CpeIHEKBAIPATUYHBIMU HATIPSKECHUEM
(ha3HBIM HaMpsHKEHUEM CPEIHUM

Uca
e p—1
A I =
=CA
Z o
s -
> ‘___.’ ", '-\_\__
o »{E'". f’. h\\\j\‘
HAIIPsSHKECHUEM
Hanpsixenne B NPeCTABJIEHHOM cXeMe HA3bIBAeTCs:
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CPEIHEKBAAPAaTUYHBIMU HAIIPSYKEHNEM
CPEIHUM HAINPS)KEHUEM HIMHEMHBIM

u

—_rc

HanpspKeHueM (pa3HbIM HapsHKEHHEM

Hanpsiskenue B IIPEACTABJICHHON cXeMe Ha3bIBAeTCH:

HHHeﬁHBIM HaHpSI)KeHI/IeM
CpeI[HeKBaJIpaTI/I‘—IHBIMI/I HaprI)KeHI/IeM CpeI[HI/IM
HaHpSI)KeHI/IeM
+(ha3HbIM HAPSHKEHUEM
TpexdasHas HATPY3KA HA3LIBAETCS CHMMETPUYHOIA, eCJIn:
L,=Zy =2, nWe: P * Q@
ga # gb # ‘Zc
+Zq=Zp =2,
Za*tZy#*Z, M=% =%
B Tpex¢azHyo menb 3JeKTPHYECKOr0 TOKA M0 CXeMe «3Be3/1a-3Be31a» BBOIAUTCS YeTBePTHIii
NpoBOA:
JJIA COTrJIaCOBaHUA (1)3.3 FeHepaTOpa C COOTBCTCTByIOU_II/IMI/I (I)a3aMH Harpy3KH;
+7171s1 BBIpaBHUBAHUS (DA3HBIX HANPSOKCHHUIN IPH HECHMMETPHUYECKON HArpy3Ke;
ISl BBIPAaBHUBaHUS (ha3HBIX HAMIPSHKEHHI IPU CHMMETPHUYCCKON HArPY3Ke; LIS
IIOAKJIHOUYCHU S Hpel[OXpaHI/ITeJBI.
CoOTHOLIEHHUSI IJIs TOKOB M HANPSKEHHH TpexdasHoil CAMMeTPHYHON HATPY3KH, COeINHEHHON B
3BE3ny, uM¢e BU/I:

+=lgp; Us=3 Uy,
L= 3/;1); Us=Uyg;
U=1(-jXo);

U=lj XL;

151 TOKOB M HAaNpsizKeHUH Tpex(a3HOi CHMMETPUYHON HATPY3KH, COeINHEHHOH B TPEYr0/1bHHK,
CIPaBeVINBbI COOTHOLICHHS
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L=lp; Us= ﬁqu;
+I,= 3/;(1); Us=Ug;

U:I(—_]Xc),
U=l XL;
Iloka3zanue amnepmerpa B TpexgasHou
LeNny MPU CHMMETPUYHOM HArpy3Ke A — JA0JIKHO
OBITH PABHO: ZB
B ——
3A; c —F
+0A;2A;1A.
—)
IToka3anue BoJILTMETPA B Tpex{da3Hou
Leny MPU CHMMETPUYHOM Harpy3Ke
HAOJIKHO ObITH PABHO: A g
: —F
300 B;
+0 B: c —F |
220 B; 110 B.
—

CooTHollIeHHE MEKAY JMHEHHBLIMH TOKAMH CUMMETPUYHOI'O IPUHEMHHUKA, COCAUHCHHOTO B 3BE31Y

U TPEYIroJbHUK IIPA IIUTAHUUA OT OJHOI'O U TOI'0 )K€ CHMMETPUYHOI0 UCTOYHUKA, PABHO:
UIA =1k

+ga = 3In”
Lia = \/3'1_]'[/
Ina= 1217~

CooTHomIeHHEe MEK1Y AKTHBHBIMH MOLIHOCTSIMH OJMHAKOBBIX CHMMETPHYHBIX IPHEMHHKOB,
COCJMHEHHBIX B 3Be3lly U TPEYroJbHMK NPH NUTAHUU OT OJHOIO0 M TOr0 K¢ CMMMETPHYHOIO
HCTOYHHKA, COCTABUT: Pp =P

+Pr = 3-P Pa

=3P ~

Py=1/2:P

N3 BexTOpHOIT 1MarpaMmBbl cienyeT, 4To B pazy C Tpex¢a3Hoil 4eThbIpeXNPOBOAHOM Lenu
BKJIIOYCHBI:

‘[ Ua

:_/al
Uc Ub
V|

C

pe3uctopsl R

+pesuctoppl R u  konmencaroper C

pe3ucTtopsl R M KaTylmku MHAYKTUBHOCTH

L xongencatopsr C

CumMeTpu4HO# Tpex(da3Hoi cucTemMoi 3./1.¢c. (HanpsizkeHuil, TOKOB) HA3BIBAETCS TAKasi CUCTEMA,
KOTOPYIO MOKHO 3aIIUCaTh B BUJeE:
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. o f in , 2T
tu, =10sin5071; 1, =10 sin| 1001‘—?' s Ug = 10@171.(1501‘ — ?.?)‘
\ A ¥
U, = 10sin314t; u, = 20sin(314r — 120°); u; = 30sin(314r — 240?),
. 2T . 2T .
ILL=Ie775; L, =1e3;1, =1.
: ; —jo0°, L 90"
E,=E,E,=FEe™ " ;E;=F¢J
JInHeiiHOe HaNpsiZKeHHe B MHOTO()a3HOM LeIH 3TO:
Pa3HocTh moTeHIMANOB TOYEK B Hayalle M KOHILIE IPOBO/Ia JINHUU
+Hanpsoxenue Mexny 1ByMs JINHEHHBIMH IIPOBOIAMH
[Ipou3sBenenue Toka B IMHUY HA MTOJIHOE CONIPOTHUBIICHHUE (ha3bl HArPY3KH
Hanpspxenne Mexxay HauyaJioM U KOHLIOM (pa3bl Harpy3Ku
CuMMeTpUYHBIH Tpex(a3HbIi NOTPeOUTE/Ib, COeAMHEHHBIH B TPEYTOJIbHUK, MOJAK/JIIOYEH K
Tpexda3Hoii ceTu HanpsikeHnem 220 B.
Omnpenenurts JUHEHHBIN TOK, €CJIM CONPOTHBJIeHNE (a3bl moTpeduTeas1 paBHo 11 Om

4 “ &
z

7F
20 a
60 a
+34,6 a

11,56 a
Amnepmetp Al, BKJIIOYEHHBIH B llellb CAMMETPHYHOI0 NIOTpeduTe.Is1, mokassiBaet 17,3 A. Urto

MOKakeT amnepmerp A2?

G

& “ |2

7F
17,3A

20A

+10 A

34,6A
CucreMa CHHYCOMIAJIbHBIX JIMHEHHBIX HANIPSAKEHN i, MMTAIOIIASA Lellb, CAMMETPUYHA.
Onpeaeants NOKa3aHue amMmnepMeTpa, ecjim ussectHo, 4ro Uin=100 B; Z¢$p=10 Om.

=F b

Zdp

oF e

Zp

&F



17,32A
+10A
14,1A
S5A
Conportusiienue pa3pl cMMMeTPU4YHO Tpexda3Horo norpedurens pasuo 10 Om. Uro nokaxer
BOJIBTMETP ( CM. CXeMy ), eCJIH amnepMeTp nokassiBaer 17,3 A?

-~
-

+U=100B

U=173 B

U=300B

U=50B

Bo cko0/1bK0 pa3 U3MEHNTCS BeJTHYUHA AKTHBHON MOIIHOCTH, €CJIM CHMMETPUYHYIO HArPY3KY,
COeIMHEHHYI0 3Be3/10i 0e3 HeHTpaJin, NepecoeUHUTh B TPEYTrOJbHUK NMPU HEU3MEHHOM
JIMHEHHOM HanpsikeHun? YBEIUYUTCS B pa3

V< Vwmenbmmures B pa3
V3 +Veenuunres B TpH pasa
YMeHbLINUTCS B TPU pa3a
CuMmMeTpu4HbIi Tpex(da3Hblii NOTpeduTe b, COeIMHEHHbIN B TPEYr0JIbHUK, HMeeT
conporusjenue paspt £1 = 15 Om. Jlpyroii cCHMMeTPpHYHBbIN MOTPeOUTEb COCIMHEH B 3Be31y H
NOAKJII0OUEH K Toii ske ceTn. KakoBo conporusienne ¢gasbi 2 pToporo norpedures, eciu
M3BECTHO, YTO JINHEIHbIe TOKH 000X MOTpe0duTe el OAUHAKOBBDI.

z, — 15 Om.
72, = 15-43 0m.
z, =45 Om.

+z, =5 0m.

CuMMeTpu4HbBIi Tpex(a3Hblili NOTpednTe b, COeJUHEHHBbIH B 3Be3/y, HMeeT CONPOTUBJIEHUE (pa3bl
Z3 =9 OM. pyroii cumMMeTpHUHBIIi TOTPEGHTEH COCTMHEH TPEYToILHIKOM H TOAKTIOUEH K
Toii e cern. KakoBo conporusienne gpasbl £2 BTOporo norpeduTesi, ecju H3BeCTHO, YTO
JIMHeHHbIE TOKU 000MX MOTpeduTe e OJJMHAKOBBI.

z, =9 0m.

z, =15,6 Om.
tz, =27 Om.
z, —5,2 0m.

ITo/iHast MOIIHOCTH CHMMETPHYHOI0 TPeX(a3HOro NpueMHUKA He3aBHCHMO OT CII0co0a ero
COC/IMHEHHS PaBHA:

S = 31,1,
S — V3Usls.
+S = 3Usl,.
S =,

J1st u3MepeHusi aKTUBHOM MOITHOCTH Tpex($a3Horo noTpeduTe/Isi IPH CHMMETPUYHOM pesKUMe
HEe00X0UMO M I0CTATOYHO UMETh 0JHO(A3HBIX BATTMETPOB:
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+toaun

I1Ba TPU

4eTbIpe

ITouemy 00pbIB HEHTPAJIBLHOI0 NPOBOAA YETHIPEXNPOXOAHOM CHCTEMBbI SIBJISIETCH AaBapUHHBIM
pe:xxumom?

+Ha oanux azax npuéMHUKA SHEPrUM HANPsHDKEHUE YBEIMYUBAETCS, HA IPYTUX YMEHBIIAETCS

Ha Bcex ¢a3zax npuémMHMKa SHEPIUM HANpsKEHUE MaaeT

Ha Bcex ¢azax npuéMHMKa SHEPTUU HAIPSKEHHUE BO3PACTAET

Bo3HuKaeT KOpOTKOE 3aMbIKaHUE

JlaMnbl HAKaJIMBAHMS ¢ HOMUHAJBHBIM HanpsizkeHneM 220 B BK/II04ai0T B Tpex(a3HyIo ceTh €
JIMHeHHbIM HanpskeHueM 220 B. Onpeaenuts cxeMy coeJUHEHHUs JIaMIIL.

TpexnpoBoaHOM 3BE3/101.

YeTpipeXnpoBOIHOM 3BE3101

+TpeyronbHUKOM

[IlecTunpoBoHOM 3BE3101.

B Tpexdasnoii uenu auHeiinoe HanpsixkeHue 220 B, imHeliHbIi TOK 2A, akTHBHasi MOIIHOCTH 380
Br. Haiiti k03¢ ¢uumeHT MOLHOCTH.

+cos = 0.8
cos=04
cos=0.5
cos=0.6

Mertorka npoBeAEHUS TEKYIIErO0 KOHTPOJIS

[TapameTpbl METOAUKH 3HaueHue napaMeTpa
[Tpenen UTENBHOCTH BCETO KOHTPOJIS 20 MUHYT
[TocnenoBaTenbHOCTH BEIOOpA TECTOBBIX 3aJaHUI Crnyyaiinas
[IpennaraeMoe KOJM4YECTBO TECTOBBIX 3aIaHHUI 10

Kpurepumn onenku:

5 0anioB - OIEHKAa «OTJIMYHO» BBICTABIISIETCS CTYIEHTY, KOTOPbIA MPABUJIHHO BBIOJIHUI
90100% TeCTOBBIX 3aIaHUMN.

4 0aJ1JI0B - OLIEHKA «XOPOIIO» BBICTABISETCS CTYIEHTY, KOTOPBIN MpaBWIbHO BbINOJHUI 70-80%
TECTOBBIX 3aJaHUM.

3 O0ama - OICHKA «YJIOBJIETBOPUTEIHLHO» BBICTABISACTCA CTYACHTY, KOTOPBIM MPaBUIBLHO
BEINOJIHUIT 50-60% TecTOBBIX 3aJaHUH.
OLneHKa «HEYJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYJIEHTY, KOTOPBIM MpaBUiIbHO OTBETHII MeHee 50%
TECTOBBIX 3a/1aHUH, 0AJUTHl HE BBHICTABIISIOTCS.

Paznen Ne4 «MaruutHblie nenu. Tpanchopmaropb»
KonTponupyemsie komneTeHuu (3Hanus, ymenus): OK-
1; 2, [IK - 2.1; V1i; 33; 34, JIP-18

Bonpocs! a5 onpoca:

1. OcHOBHBIE XapaKTEePUCTUKNU MAarHUTHOTO TOJISI.
2. MarauTHbI€ CBOMCTBA MaTEPUAIIOB.
3. ChopmynupyiiTe 3aKOH JIEKTPOMAarHUTHON UHTYKITHH.
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4. OcHOBHBIE 3JIEMEHTHI KOHCTPYKIMH TpaHcPopMaTopa U UX Ha3HAUEHHUE.

5. Hasnauenue, npuHIUI IEWCTBUS UCCIIEAYEMOTO TpaHchopMaTopa.

6. J1y1s1 uero mpoBOAUTCS OMBIT XOJIOCTOTO X0/Aa?

7. N300pa3ute AIIEKTPUUECKYIO CXEMY OIBITa XOJOCTOTO XO0Ja JABYXOOMOTOYHOTO
TpexdaszHoro Tpancopmaropa u gaiire HeoOXOTUMBbIE TOSICHEHHUS.

8. Kakne  3aBucMMOCTM  HA3bIBAIOT  XapaKTEPUCTUKAMHM  XOJOCTOTO  Xoja
TpaHcopmaTopa, ¥ IpHu COOTIOICHIH KaKUX YCIOBUN OHU MOJTydaroTcs?

9. Kaxkue 3nHayenus XAaPaKTCPUCTHK XOJIOCTOI'O XOJida HAa3bIBAKOT HOMHHAJILHBIMU?

10.13006pa3ute 1 00bSICHUTE 3aBUCUMOCTH TOKa XOJIOCTOr0 X0/1a TpaHc(hopMaTopa OT BETUIHHBI
IMOABOAUMOI'O HAIIPSIPKCHU S, 3alIMIIUTEC YCJIOBUSA, ITPU KOTOPBIX OHA ITOJIYUCHA.

11.1300pa3ute u OOBSCHUTE 3aBUCHMOCTH IOTEPh XOJOCTOTO Xona TpaHchopmaTopa OT
BCJIMYHMHBI TOABOJUMOTO HAIMPAKCHUSA, 3alIMIINUTE YCJIOBHA, IIPU KOTOPBIX OHA MOJIyUCHA.

12. H3o00pa3ure M OOBACHUTE 3aBUCUMOCTh KOI((UIMEHTAa MOIIHOCTH XOJOCTOTO XOJa
TpanchopMaTopa OT BEIUYMHBI MOABOAMMOIO HANPSIKEHMS, 3alMIINTE YCIOBHUS, NMPU KOTOPHIX OHA
MOJTyYeHa.

13.  Kakue mapameTpsl CXeMbl 3aMeUICHUsT TpaHC(HOpMATOpa ONMPEACISIFOTCS M0 pe3yibTaTaM
OIIBITA XO0JIOCTOro Xo01a?

14.  TlosicHuTe OmNpeNelCHUEe TapaMeTpoB CXEMbI 3aMENICHUs TpaHcpopmaropa IO
pe3yJibTaTaM OITbITa XOJIOCTOTO XO/1a.

15.  H3o0pa3ure cxeMy 3aMmelnieHus: TpaHchopmaropa s XOJIOCTOTO X0Ja TpaHcopmaropa
¥ Ha30BUTE €€ MMapaMeTphl.

16. Kakum o0pa3om U moyeMy U3MEHSIOTCS TapaMeTphl CXeMbI 3aMeIIeHus TpaHchopmaropa
C YBEIIMYCHHUEM HAIPSDKEHUS TPH MMPOBEJCHUH OITBITA XOJIOCTOTO X0oa?

17.  Kak omnpenenuts ko3¢pduumeHT TpaHnchopmanuu 1Mo pesynbTaraM OIbITa XOJIOCTOrO
xoma?

18.  Kak momy4yuTh Mo pe3ysibTaTaM OMbITa XOJOCTOro XoAa TpexdasHoro tpancdopmaropa
3HaueHue kod(hduirenta MomHocTr?

19.  Ha gto pacxoayeTcst akTUBHAsI MOIIIHOCTh, TOTpedsiemMast TpaHC(OPMATOPOM B PEIKUME
X0JIOCTOTO XoAa?

20. Ha 4ro umcmonp3yercs peakTUBHAs MOUIHOCTh TpaHC(OpMaropa B PEKUME XOJIOCTOTO
xozxa?

21.  Jlyg 4ero npOBOJUTCS OIBIT KOPOTKOTO 3aMBIKAHHMs?

22.M300pa3ute AIEKTPUUECKYID CXEMYy OIbITa KOPOTKOTO 3aMBIKAHHS JBYXOOMOTOYHOTO
TpexdaszHoro TpanchopMaTopa u JainTe HeOOXO0IUMBbIC TTOSICHEHHUSL.

23. Kakue 3aBUCHMOCTH  Ha3bIBalOT  XapaKTEPHUCTUKaMU  KOPOTKOTO  3aMbIKaHHS
TpaHchopMaTopa, v pu COOTIOICHIH KaKUX YCIOBUI OHH MOTYYaroTCs?

24.  H300pa3ute u 00BACHUTE 3aBUCUMOCTh TOKa KOPOTKOTO 3aMbIKaHHUs TpaHcpopMaTopa OT
BCJIMYMHBI TOABOJUMOTI'O HAIIPAKCHUSA, 3alIMIINUTE YCJIOBHA, IIPHU KOTOPBIX OHA ITOJIyUCHA.

25. H300pa3ute U 00BACHUTE 3aBUCHMOCTH MOTEPh KOPOTKOTO 3aMbIKaHUsI TpaHCchopmaTopa
OT BCJIMYUHBI TIOABOAUMOTO HAIIPAKCHUA, 3alIMIIUTE YCIIOBHA, ITPHU KOTOPBIX OHA IMOJTy4YCHA.

26. U300pa3ute W OOBSACHUTE 3aBUCUMOCTh KOX(P(QHIMEHTA MOIIHOCTH KOPOTKOTO
3aMbIKaHUA TpaHC(bopMaTopa OT BCJIMWYHHBI IMOABOAVWMOIO HAIIPAXKCHUA, 3allMIIUTC YCIIOBUA, IIPHU
KOTOPBIX OHA TOJIy4EHA.

27. llosicHuTe TMONy4YeHHE TIO pe3yibTaTaM OIBbITa KOPOTKOTO 3aMbIKaHUS TpexdasHoro
TpaHnchopmaTopa 3HaUeHHE KOd(PPUIIMeHTa MOIITHOCTH.

28. Kakwue mapameTpbl CXE€MbI 3aMEIICHUs TpaHcPopMaTopa OINpeNessSIoTCs M0 pe3yiabTaTaM
OIBITa KOPOTKOTO 3aMBIKaHUS?
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29. Tlosicaute oOmpeneNeHue MapaMeTpoOB CXEMbl 3aMelieHus TpaHcdopmaropa 1O
pe3ysbTaTaM OIbITa KOPOTKOI'O 3aMbIKaHUS.

30. Ilouemy c yBeqM4YeHHEM TOKa BTOPHUYHON OOMOTKM TpaHchopmaropa pacTeT TOK U B
NepBUYHOI 00MOTKE?

31.  Yto monumaercs noxa kodddurmentom noneznoro aeiicteus (KI1J) tpanchopmaropa?

32. U3o06pazute m mosiciute 3aBucumocTh KIIJ TpanchopmarTopa ot kosdduimenta
Harpys3Ku, 3allUIINTE YCIOBUS, IPU KOTOPBIX OHA MOJIyYeHa.

N3 TecToBBIX 3aAaHuil OpMUPYETCS S BAPUAHTOB 3aJIaHUM IO 3 BOIIPOCA B KAKIOM.

S 0amnoB - BBICTABISIETCA CTYACHTY, KOTOPBIA IPAaBWJIBHO BBINOJIHHUI BCE IIOCTABICHHBIC
BOTIPOCHI, JIOTHYECKU U CTPOMHO M3JIaraeT yueOHbI MaTepuai, yMeeT MPOU3BOJUTH MOAOOp IEMEHTOB
JNEKTPUYECKUX LENeH W DIIEKTPOHHBIX CXEM, 3HACT METOAbl pacdeTa M H3MEPEHUs OCHOBHBIX
[apaMeTpPoOB 3JIEKTPUUYECKUX, MAarHUTHBIX M 3JIEKTPOHHBIX LIENEH, YCTPONCTBO M NPUHLUI JEHCTBUS
INEKTPUYECKUX MAILIUH.

4 0anya - BBICTaBISIETCS CTYJEHTY, KOTOPBIM IO CYLIECTBY OTBE€YaeT Ha IIOCTABJICHHBIE
BONPOCHI, C HEOONBIIMMM HOIPEHIHOCTAMU NPUBOIUT (HOPMYJIUPOBKU ONpEIENCHUH, B OTBETE
JI0ITycKaeT HeOOobIIre MPOOEITbl, HE HCKAXKAIOIIUE €T0 COJCPKAHMUS.

3 OaJjuia - BBICTABISETCS CTYJIEHTY, KOTOPBI HE COBCEM TBEPAO BIIAJICET MATEpUATIOM, INPU
OTBETAX JOIYCKACT MAJIOCYIIECTBEHHBIE OIPENIHOCTH, UCKa)KEHUS JIOTHYECKON MOCIEA0BATEIbHOCTH,
HETOYHYIO apIyMEHTAIMI0 TEOPETUUECKUX MOTOKEHHI.

2 Da/ula - BBICTAaBISICTCS CTYIEHTY, KOTOpBIM cina®o BlazieeT MaTepualioM, HpPU OTBETaX
JIOIIyCKaeT CYLIECTBEHHbIE TIONPEIIHOCTH apIyMEHTAlUU TEOPETUUECKUX TTOTIOKECHHUMH.

1 0asn - BBICTAaBISETCA CTYACHTY, KOTOPBIM MMeeT oflee MpeacTaBlIeHHE O MaTepuaje, npu
OTBETAaX JOIyCKAcT HETOYHYI0 apIyMEHTAILUI0 TEOPETUYECKHUX TOJI0KEHUM.

JlabopaTopHasi paGora
Tema: UccaenoBanue padorsl oqHopasHoro rpancopmaropa
(Bpems IpoBeCHUS 3aHATHS — 2 yaca)

Llenv  pabomwl: W3ydyeHUE yCTpOWMCTBA, MpHHLMIA paboThl OJHO(pA3HOrOo TpaHchopMmaTopa.
HccnenoBanue TpanchopmaTopa B peHUMax X0J0CTOr0 X013, KOPOTKOTO 3aMbIKaHUS U IIPU HarpysKe.
Tlopsaook svinonnenusi pabomol
1. CobpaTh cXxeMy COrIacHO PUCYHKY .
2. Ilocne mpoBepKU CXEMbI MPENOAaBaTeIeM BKIIOUUTh CXEMY MOJ HANpPsKEHHE M MPOM3BECTH OIIBIT
XOJIOCTOTO X0/1a IPY BBIKJIIOUEHHOH Harpy3ke (TyMOJepsl JaMIIOBON Harpy3ku OTKIIOueHbl). [laHHbIe
U3MEepeHUil 3aHecTH B Tabnuity 1.

a @ |

[ 1]
R

Puc 1. Cxema ona ucnvimanusi mpancghopmamopa Ha Xo10cmom xo0y u noo Hazpy3Koll
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3.Ilo naHHBIM OMBITa BBIYUCIUTH: KOAPGUUIUEHT TpaHcHopMaluu n, TOJHYI0 MOIIHOCTH S,

K02(pPHULIMEHT MOIITHOCTH COS [, YTOJI MOTEPH B CTAIH [,

4. YcranaBiuBas TyMOJiepaMH pa3iiMuHyl HAarpy3Ky, IPOM3BECTH HCHbITaHUE TpaHcpopmaTopa oA

5.

6.

Harpy3koi (3-4 3HaueHwust). JlaHHbIe U3MEpEHUI 3aHECTH B TAOIHUILY 2.
Tabnuya 1. Pesynbmamul ucciedo8aniisi Xo10Cmo20 Xxo0a mpancgopmamopa

N3mepeno Brruucneno

U, B Uz, B I, A Py, Bt n CDOS Lo S, BA ]
0

Tabnuya 2. Pe3ynomamul ucciedosanus mpanc@hopmamopa noo Hazpy3kou

N3mepeno Beruncieno

P;, Bt

U,B | I, A D,A| UB | cos [0 0 P>, Bt 0 ou, %

[To pe3ynbrataM U3MepeHH MOCTPOUTH BHEITHIOI XapaKTEPUCTHKY TpaHCPopMaTopa U ONpPeeIUTh
MPOIEHTHOE u3MeHeHue Hanpshxenus [ U, %.

Cobpath cxeMy corjacHO pUCyHKY 2. B cxeme npeaycMoTpeTs 1abopaTopHbIii aBToTpanchopmarop,
BosbT™METp 7,5:60 B 1 amnepmerp PA2 Ha 5 A.

*
JIAIF

™1

~220 B GV) %l vz E@

X X
Puc.2. Cxema pna uccnegosaHus onkima

KOPOMKO20 3aMbIKAHUS MPAaHChopmMamopa

. Paccunrare HOMHHaNBHBIE TOKU ;7 ¥ 2. TpaHcpopmaTopa. BenmnunHbl HOMHHAIBHBIX TOKOB MOKHO

ONpeAeNuTh Ha OCHOBE MACHOPTHBIX JaHHBIX TpaHcopmaropa. Ilociae mpoBepku cxeMmbl
IpernoaaBaTesieM BKIIOYUTh CXeMY MO HaNpsKeHHE U IPOU3BECTU OMBIT KOPOTKOTO 3aMbIKaHUs. [is
3TOr0 K MEpPBUYHONM OOMOTKE TpaHchopMmMaTopa MOABECTH TaKOe HAmpshKEHUE, MPU KOTOPOM B
NEPBUYHOM M BTOPUYHOI 0OMOTKaX yCTaHOBATCS HOMHHAJIbHBIE TOKU. JlaHHbIE U3MEPEHUI 3aHECTH B
tabmuiy 3. Tabauya 3. Pe3yniomamoi onvima KOpoOmKo20 3aMblKaHUs mparchopmamopa

H3mepeno Berancieno

U][(, B ]11(, A P]K, Bt 12, A cos Lk ZK, Om rK, Om XK, Om UK, %

. Ilo JaHHBIM OIIbITa KOPOTKOI'O 3aMbIKaHHS BbIYMUCIUTL: IIOJIHOC COIPOTUBJIICHHUC ZK, AKTHUBHOC

COIIPOTUBJICHUE 7'k, PCAKTUBHOC COIIPOTUBJIICHHUC Xk.
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Cooeporcanue omuema
. CXeMBbI U TaOJIHIIBL.
. Pacuetnsie popmybl.
. Buemnss xapakTepuctuka Tpanchopmaropa.
. BeiBosibI O TIpoIeIaHHOM padoTe.

N OWODN PR

KoHTposibHbIE BONIPOCHI
. YCTpOHCTBO M PUHLIMI JIeHicTBUS TpaHchopMmaropa.
. Uro takoe koaddurueHT Tpanchopmarmm?
. C Kako# 1eJbI0 MPOBOAATCS OIBITHI XOJIOCTOTO X044 U KOPOTKOTO 3aMbIKaHUs?
. Kakas 3aBucuMOCTb Ha3bIBaeTCsl BHELITHEH XapaKTepUCTHKOM TpaHchopmaTopa?
. Kak onpenenuts KIIJ] Tpancdopmaropa?
. Kax ompenenutb 4uciio BUTKOB BTOPUYHOM OOMOTKHM MpU M3BECTHOM 4YHCII€ BUTKOB NEPBUYHOU
00moTkH, Hanpspkenuu U; u U>?
7. [louemy cepaeuHuk Tpanchopmaropa HaOUPAIOT U3 IACTUH?

NN R

B koHue 3aHsATHS mpernoaaBareiab IYTEM YCTHOTO ONpoca IMPOBEPSET YCBOCHHE 3HAHHM
CTYJIEHTaMH TI0 BOIIpOCcaM Jisi caMomnpoBepku. OGOpMIICHHBIE OTYETHI TPOBEPSIOTCS U MOAMUCHIBAIOTCS
IperoiaBaTesieM.

Kpurepum onenku:

S 0a/uI0B BBICTABISAETCS CTYAEHTY, KOTOPBIM IPUHMMAET AKTUBHOE Y4YacCTHE B BBINOJHCHHUH
paboThl, MPAaBWIBHO M aKKypaTHO O(GOpMIIIET OTYET, MPAaBHJIBHO OTBEYAeT Ha BCE IOCTAaBIICHHBIE
BONPOCHI, yMEET II0Jb30BaThCAd  JJIEKTPOU3MEPUTENbHBIMU  NpUOOpaMH, BIAAECET METOAAMHU
IEKTPUYECKUX U3MEPEHUH, 3HAET YCTPOMUCTBO U IPUHIIUI ACUCTBUSA MIEKTPUUECKUX MALLIKH.

4 0aju1a BBICTABISIETCA CTYACHTY, KOTOPBIM NPUHUMAECT aKTUBHOEC Y4YaCTHE B BBIIOJHEHUU
paboThI, MPABUIIBHO U aKKypaTHO O(POPMIISIET OTUET: IPU OTBETE HA MMOCTABJICHHBIE BOIPOCHI JIOIMYCKAET
HE3HAYUTEIIbHbIE HETOYHOCTH, HE MCKa)KAIOIINE €TI0 COAEP/KAHUS.

3 0Oaana BBICTABIAECTCA CTYIEHTY, KOTOPBIM IPUHUMAET HE OYEHb AKTUBHOE ydacTUE B
BBITIOJIHEHUH PaOOTHI, MPAaBWIBHO M aKKypaTHO O(GOpMIIIET OTYET, MPH OTBETE HA IIOCTABIICHHBIC
BOIIPOCHI JOITyCKAaeT HETOYHOCTH.

2 0ajula BBICTABISIETCA CTYJEHTY, KOTOPBIM INAaCCMBHO OTHOCHTCS K BBIIIOJHEHHIO paboThI,
IPAaBUIBHO 0()OPMJIISIET OTUET, IPU OTBETE HA OCTABJIEHHBIE BOIPOCH! UCIIBITHIBAET 3aTPyAHEHUSI.

@DoH/ TECTOBBIX 3aJaHUI VISl TEKYIIer0 KOHTPOJISI 3HAHUM 10 TeMe:
(Bvibepume ooun eapuanm omeema)
Kakmne TpancgopmMaTopsbl HCIOJIB3YHOTCS 1)1 MATAHUSA 3JIEKTPOIHEPruei ObITOBBIX
norpedouresein?
U3MEpUTEIIbHBIE
CBapOYHbBIC
+CUJIOBEIC
aBTOTpaHC(HOPMATOPbI
HN3mepuTenbHbIA TPaHC(POPMATOP TOKA HMeeT 00MOTKH ¢ Yuca0oM BUTKOB 2 u 100. Onpeneants
ero Ko3(QpuuMeHT TpaHchopMannu.
50
+0,02
98
102
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Kakoii npu6op HeJib3sl NOAKJIIOYUTH K H3MEPUTEIbHOH 00MOTKe TpaHcdopmaTopa Toka?
+amMIepMeTp

BoseTmeTp

Ommerp

ToxoBbIE 0OMOTKHM BaTTMETpa

Y cuiioBoro oaHogazHoro tpancpopmMaTopa HOMMHAJIbHOE HaNIpsi:keHue Ha Bxoae 6000 B, na
BbIxoje 100 B. Onpenesnts k03¢ GuumueHT Tpanchopmanmu.

+60

0,016

6

600

IIpu kakux 3HaYeHNAX KOI(PUIHEeHTa TPaHC(POPMALINHU LeJIecO00Pa3HO NPUMEHATh
aBToTpaHchopmMaTopbl

k>1

+k>2

k<2

HE UMEET 3HAUECHUs

ITouemy cBapo4HbIii TpaHCcOPMATOP U3rOTABIUBAIT HA CPABHUTEIbHO He0O0/Ib1I0E BTOPHYHOE
HanpsiKeHue? YKakuTe HelmpaBWIbHbBIN OTBET.

J171s NOBBILIIEHHSI BETMYUHBI CBAPOYHOTO TOKA MPH 3aJaHHOM MOIIIHOCTH.

s ynydieHust ycaoBHii 0€30aCHOCTH CBapIUKa

+J[n  monmydeHHs  KpPYTONAAArolIEed  BHEIIHEW  XapaKTEPHUCTHKH

CBapka IpoOUCXOJUT MPU HUZKOM HANPSHKEHHUH.

Kakoii gusnyecknii 3aK0H JIeKUT B OCHOBE NPUHIMIIA JeiicTBUs TpaHcdopmaTopa?
3akoH Oma

3akoH Kupxroga

3aKOH CAMOMHAYKIIMH

+3aK0H 3J1€KTPOMarHUTHOM HHAYKIUT

Ha kakmue pe:xxumbl padoThl paccuuTanbl TpanchopmaTopsbl 1) HanpsizKeHus , 2) Toka?
+1) XomocToii xox 2) KopoTkoe 3aMbIkanue

1) KopoTkoe 3ambikanue 2) XonocTtoi xoa oba

Ha PEXUM KOPOTKOT'O 3aMbIKaHMSI

O0a Ha pe)UM XOJIOCTOrO XO/a

Kak noBiusier Ha BeJIMYMHY TOKA X0JIOCTOr0 X012 YMEHbIIIeHHe YHCJIa BUTKOB IIePBUYHOI
o0MoTKH onqHOda3HOro Tpancpopmaropa?

+Cuia TOKa yBEIUYUTCS

Cuna Toka yMEHBIINUTCS

Cuita TOKa HEe UBMEHUTCS

[Ipou3oiineT KOPOTKOE 3aMbIKaHHE

Onpeneants kKO3 GuIHEHT TPaHCPOpMALIUM H3MEPUTEIBHOT0 TPaHCchOpMAaTOPa TOKA, €CJIH €ro
HOMMHAJIbHbIe NapaMeTpsl cocTaBisaioT [1=100 A ; I =5 A?

+k = 20
k=5
k=10,05

Jns perenust He10CTaTOYHO TAHHBIX

B kakom pe:kume padoTaroT u3mepureabHbie Tpancpopmaropsl Toka (TT) n Tpanchopmatopsbl
Hanpsikenust (TH)? Yka3zaTs HenmpaBH/IbHBIH OTBET:

TT B pexkrMe KOPOTKOTO 3aMbIKaHUS
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TH B pexxumMe X0JI0CTOro Xxoz1a

+TT B pexxuMe X0JI0CTOro Xoaa

TH B pesxrMe KOPOTKOI'O 3aMBIKAHHS

K yemy npuBoauT 00pBIB BTOPHYHOI LeNH TPaHc(popMaTopa ToKa?
K KOpoTKOMY 3aMBIKaHHUIO

+K pEeXHMY XOJOCTOTO X0Ja

K noBblieHn0 HanpsKeHUs

K monomxke Tpanchopmaropa

B kakux peskuMax MoxeT padoTaTh CHJI0BOI TpanchopmaTop?

B pexume xosocroro xona

+B Harpy304HOM pexume

B pexnme KOpOTKOro 3aMbIKaHUS

Bo Bcex nepedncieHHbIX peKuMax

Kakue TpancgopMaTopbl N03BOJIAIOT IVIABHO H3MEHSATH HANIPSIZKEHUE HA BHIXOAHBIX 3a:KHMaXx?
CunoBsle TpaHCHOPMATOPHI

WzmepurenbHbie TpaHCcHOpMATOPHI

+ABTOTpaHCPOPMATOPHI

CaapouHble TpaHc(HOpMaTOpBI

Kakoii pesknm padoTsl TpancdopmMaTopa no3poJisieT onpeneauTb K03 puuuent tpanchopmanun?

+PexxuM Harpy3Ku
PexxuMm xonocrtoro xona
PexxrmM KOpOTKOT0 3aMbIKaHUS
Hwu onve 13 nepeyncieHHbIx
Enunuueit n3MepeHuss MArHUTHON UHAYKUMU B aBJsiercs:
A/M
I'u/™m
+Tn
BoO
MarxHuTHo#l HHAYKIUel B ABJIseTC BeJIMUMHA:
+0,7 Tn

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

1,256: 107 [/
Enunuueil usMepeHuss MArHUTHOTO MOTOKA @ ABJIACTCH:
+B6
A/M
I'n/m
Tn
dyH1aMeHTaTbHbIE ypaBHeHUs] MaKcBe/liIa IPUMEHSAIOTCS I ONMCAHUS:
WH(OPMAITMOHHOTO
MIPOCTPAHCTBA MEXaHUYECKUX
HaIpsKEHUH
+OJIEKTPOMATrHUTHOI'O 1O
TEIIOBOT'O ITOJISI
DJIeKTPOTEXHUYECKAS CTAJIb ABJISIETCA:
napaMarHuTHHIM MaTepuaIoM
MbE303JIEKTPUYECKUM
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MarepuaioM +heppoMarHUTHEIM
MaTepuanIoM JTMaMarHUTHBIM
MaTepraIoM

OcHOBHAasi XapaKTepUCTHKA (PePPOMArHUTHBIX MATEPUAJIOB, KOTOPasi IPUMeHsIeTCs IPH pacyeTe
MATHUTHBIX IleneH 3To —:

3aBUCHUMOCTh MArHUTHOTO MOTOKa @ oOT HAIIPsPKCHHOCTHU  SJICKTPHUYCCKOI'0  IMOJIA E
3aBUCUMOCTh MAarHUTHOM HMHAYKIOUHA B ot HAMpPsPKCHHOCTHU 3JICKTPUYCCKOT'O ITOJIA E
3aBUCUMOCTD HAIIPS?KCHHOCTHU 3JICKTPUYICCKOTO ITOJIA Eor HANpsAKCHHOCTU MAIrHUTHOI'O I1OJIsA H
+3aBUCUMOCTb MarHUTHOM HHAYKIOUH Bor HaNPsAKCHHOCTU MArHUTHOT'O ITOJIA H

33BI/ICI/IMOCTB MarHHTHOﬁ I/IH}IyKHHH B oT Haﬂpﬂ)l(eHHOCTI/I MAaIrduTHOI O ITOJIA H, OoIIucChbiIBacMas
B K3

KpuBOii a-0-B-r-0-1-e--3, HA3bIBAETCH:
YaCTHOW METIEN TUCTEpe3nca +TOCHOBHOM KPUBOM HAMarHM4MBaHUs

MpEIEIbHOM METIIEN TUCTEPE3NCAa KPUBOW OCTATOYHON HAMArHUYEHHOCTH
OCHOBHOM MATHUTHBIN MOTOK B 3JIEKTPOTEXHUYECKOM YCTPOMCTBE CO31aeTCs:

+TOKOM OOMOTKH, PACIOJIOKEHHON Ha (eppOMarHUTHOM CEpACYHUKE, WU MOCTOSIHHBIM MarHUTOM
MarHUTHBIM TOJIEM 3eMJIU

BUXPEBBIMHU TOKaMH B CEPJICUHUKE
AIEKTPUUECKUM IOJIEM MEKBUTKOBON EMKOCTH
MarnuTHasi uenb B BUjie TOPOH/IA C IOCTOSTHHBIM NMONePeYHbIM ceueHueM S Kiaccupuumupyercsi

KaK:

+O,[[HOpO}1Ha}I HCPA3BCTBJICHHAA
HCOAHOpOAHAA HCCUMMCTpUYHAA
OIHOPOJHAA Pa3BCTBJICHHAA HCOAHOPOAHAA
CUMMCTPUYHAA

25.Ecau npu u3BeCTHBIX 3HAYEHUH MATHUTHOTO NOTOKAa @, reOMeTPUYECKUX NMapaMeTpax
MATrHUTONPOBOAA /, $' m Mmapku craju, Tpedyercs onpeneants Iw (M/IC) Hepa3BeTB/ICHHOM
MATHUTHOM LN, TO TAKOM THI 32/1a4M HA3LIBAETCS:

3alaya  OMPEIENICHUsT  TATOBOIO  YCHUIIUS

3aJga4da pacqua MAardiuTHBIX HOTepB

+npsimasi  3ajaya  pacyeTa HEPa3BETBJICHHOW MArHUTHOM  IENH

oOpaTHas 3a/1aua pacueTa Hepa3BETBICHHON MarHUTHOM LIENU

Eciu u3BecTHa BeJIMYMHA HANIPAKEHHOCTH MATHUTHOTO N0J1s1 H M JUIMHA cpeAHell CHJIOBOM JTUHHUU
4 NMPUBEAEHHOH MATHUTHOM 1eNU ¢ MOCTOSIHHBIM MONePeYHbIM ceueHHueM S, To
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=
D:b_“:“D oy :
i i
w gy :
G 1
— il 4
MATHHTOABH:KYINAsi cuia Iw pappa  ~ ———————— -
Iw = HALS)
Iw = HS/I
+Iw = HI
Iw = H/l

IIpu noaAKII0YEHNH KATYIIKHU €O CTAJIbHBIM CePIeYHMKOM K MCTOYHUKY CHHYCOUIATbHOTO
HANPSKEHUS] MATHUTHBIN NMOTOK B cepAeYHUKe Oy/aeT:

NepUOoANYCCKUM HECUHYCONAAaJIbHBIM
IIOCTOSHHBIM +CI/IHyCOI/IJIaJ'H)HI)IM
HU3MCHATBCA 110 SKCIIOHCHIIUAJIBHOMY 3dKOHY

Ecan YBCJIIMYUTD aMIVIMTYDY CHHYCOMAAJBHOI'0 HANIPAKCHUS Um Ha KaTylIKe CO CTAJIbHBIM
CEPACYHUKOM (cep)leqnmc HE HaCI)IlIIeH), TO aMIIJIMTYAA MATHUTHOI'O IMOTOKA °

HE XBAaTacT JaHHBIX

+yBeJ'II/I‘-II/ITC$I HC

HU3MCHUTCA

YMCHBUINTCA

Eciu yMeHBIIMTH aMIIMTYAY CHHYCOUAAJIBbHOI0 HANIPSIZKEHUS Y Ha KATYUIKeE CO CTAJbHbIM
CepAeYHUKOM, TO AaMILJIMTY1a MATHUTHOI'O MIOTOKA :

YBEJIIMYUTCS HE

W3MEHUTCS

+YMEHBIINUTCS HE

XBaTAET JAHHBIX

Ecan npu

HEM3MEeHHOI

aMILIUTYy/e Y

CHHYCOHMJAJILHOTO

HAIPSKeHUs,

MOJABOAMMOI0 K

KaTylIKe,

YAAJHUTh U3 Hee

(¢eppoMarHuTHbI

i cepaeYHHK, TO

TOK B KaTyLIKe:

HE U3MEHUTCS YMEHBIINUTCS

110 HYJI1 YMEHBILIUTCS

+yBEIUYUTCS

Maruuronposoja TpaHcGopMaTopa BbINMOJIHAETCH U3 3JIEKTPOTEXHHUYECKOM CTAaIH JIs:
+yBeNMUEHUss ~ MAarHUTHOM  CBA3M  MEXIy  OOMOTKaMH

MOBBILICHUS JKECTKOCTH KOHCTPYKLIMH

yao0cTBa cOOpKH

YMEHBIICHUSI eMKOCTHOM CBSI3M M@Ky 0OMOTKaMH

IIpu yBennuennn Harpy3ku ko3¢ gunmuent tpanchopmannu Tpancdpopmaropa:



+HE U3MEHUTCS

OyzeT paBeH HYJIO

YBEJIUYUTCS

YMEHBILUTCS

Kosdpuunent tpanchopmanuu oa1H0(pa3HOro TpanchopmMaropa onpeaeasiior Kak

OTHOIIICHUE YKCIIa BUTKOB OOMOTKHM HHU3IIETO HAMPsDKEHUS TpaHc(hopMaTopa K YUCITy BUTKOB OOMOTKH
BBICIIIETO HATIPSKEHUSI OTHOIICHUE aKTUBHOTO CONIPOTUBICHUS OOMOTKH HU3IIETO HANIPSKEHUS
TpancopmaTopa K aKTHBHOMY CONPOTHUBICHUIO OOMOTKH BBICIIIETO HAMPSKEHHUS OTHOIIIEHUE TOKA
O0OMOTKH BBICHIETO HAMpPsOKEHHs TpaHChopMaTopa K TOKY OOMOTKH HHU3IIETO HAMPSHKCHUS

+otHomenne DJIC oOMOTKHM BhICHIETO HampspkeHUs TpaHchopmaropa kK O/IC oOMOTKM HHU3MIETO
HaNpsHKCHUS

MeTtoauka nIpoBeAeHHsI TEKYIIETO KOHTPOJISA

[TapameTpbl METOIUKH 3HaueHue napameTpa
[Ipenen 1IUTENIBHOCTH BCETO KOHTPOJIS 20 MUHYT
[TocnenoBaTrenbHOCTH BHIOOpA TECTOBBIX 33JaHUI Crnyuaiinas
[IpennaraemMoe KOJIMYECTBO TECTOBBIX 3aIaHUI 10

Kputepun ouenku:

5 0anjioB - OIEHKAa «OTIUYHO» BBICTABIIETCS CTYJEHTY, KOTOPBIA MPABHUIHHO BBITIOJHUI
90100% TecTOBBIX 3aJaHUI.

4 0aJJ10B - OLIEHKA «XOPOILI0» BBICTABIIAETCS CTYJAEHTY, KOTOPBIN MpaBUiIbHO BbIoaHMI 70-80%
TECTOBBIX 3aJaHUI.

3 0a/uia - OIEHKA «yJOBJIETBOPUTEIIBHO» BBICTABIISICTCS CTYACHTY, KOTOPBIH NPaBHIBHO
BBITOJIHUA 50-60% TeCTOBBIX 3aJaHUH.

OneHKa «HEYAOBJIETBOPUTEIHHOY» BBICTABISETCS CTYIEHTY, KOTOPBIM MPABUILHO BBHIMOIHUI
MeHee 50% TecTOBBIX 3aJaHMi, OalIbl HE BEICTABIISIOTCS.

Pa3nes 5 «JnekTpuyecKkne MalIMHbD)
KonTponupyemble koMmnereHIUM (3HaHus, ymenusi): OK-
1; 2, [IK - 2.1; V2; V3, 31; 34, JIP-18

JlaGopaTropnas padora
Tema: Ilyck Tpex(a3HOro aCHHXPOHHOI0 3JIEKTPOABUIaTEeJA C
KOPOTKO3aMKHYTbIM POTOPOM
(Bpemst mpOBEICHUSI 3aHATHS — 2 Yaca)

Heﬂb pa60mbz: OBJIAACHUC IIPAKTUYCCKHMMMH HABBIKAMH II0 c6op1<e CXEM YIpaBJICHUA
TpeX(l)a?;HHM ACMHXPOHHBIM 3JICKTPOABUTATCIICM C KOPOTKO3aMKHYTBIM PpOTOPOM IHpHU HTOMOIIA
HCPEBCPCUBHOT'O MAIrHUTHOT'O ITYCKATCJIA.

Ilopsoox evinonnenus pabomol
1. CoOpath cxemy coriacHo pHUCYHKY. s cOOpKM CXeMmbl HCIOIb30BaTh CIEIUANbHBIN OJIOK

nabopatopHoro creHga «MarHuTHBIH myckarenb». OOMOTKH 3JIEKTPOABUTATENs] COEIUHUTH 110
cxemam

«3BE3Ja» UJIN «TPECYTrOJIbHUK
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Puc. Ilpunyunuanvras snekmpuieckas cxema nycka
97leKmpoosuamelisi Ha 1ab60pamopHOM CmeHOe
2. Ilocne mpoBepKH MpenoaaBaTeieM CXeMbl IIPOU3BECTH MPOOHBIH ITYCK IEKTPOIBUTATEIIS.

3. [IpousBecTu peBepcUpPOBAHUE IICKTPOIBUTATEISL.
4. OTKJIIOUUTH HAMpPsKEHHE, Pa300paTh CXeMy.

KM.1

Cooepoicanue omuema
1. [IpuHIMNHaNBHBIE NIEKTPUUECKas CXeMa UCCIIeOBaHUs.
2. JlaHHBIC BEIYMCIICHHBIX 3HAYEHUH MyCKOBBIX U pa00YHNX €MKOCTEH.
3. BeiBojBI 110 pabore.

KOHTpOJII)HI)Ie BOIIPOCHI

1. YceTpoicTBo u MIPUHLAII JNEUCTBUS Tpexdasznoro ACUHXPOHHOIO
KOPOTKO3aMKHYTOT'O JIBUTaTelIsl IEPEMEHHOTO TOKA.

2. IloueMy nBUTaTENH HA3BIBAETCS ACUHXPOHHBIM?

3. Y CTpOoUCTBO M IPUHIUI I€UCTBUS MArHUTHOIO ITyCKaTEIs.

4. [TpuHuMI paboTHI CXEMBI ITyCKa MPU MOMOIIN MarHUTHOTO ITyCKaTeJsl.

5. Ha3nauenue BCrioMoraTreabHOro KOHTaKTa, MOAKIIOYEHHOTO [TapaJUIEIbHO KHOIIKE
«IIyck».

6. Jlnst 4ero ycTraHaBIMBAETCs KOHJEHCATOP IPHU IIyCKE JJIEKTPOJBHUIraresis B
onHO(a3zHOM pexxume?

7. Kak u3meHuTh HampaBiieHUE BpaleHUs TPEX(PAa3HOTO AIEKTPOABUTaTeNs?

8. Kak 3amuiaercst 31eKTpoABUraTelb OT KOPOTKUX 3aMbIKaHUI?

9. Kak 3amuiaercst 31eKTpoABUraTeNb OT NEPErPy30K?

10.  IIpuHUMND AeHCTBUS ACHHXPOHHOIO YJIEKTPOABUIATENS.

11.  IIpeumyiecTBa U HEAOCTATKH ACUHXPOHHBIX 3JIEKTPOIBUTATEIIEH.

12. B kakux ciydasx HOPUMEHSIOT AaCUHXPOHHBIE SJIEKTPOABHUraTesnd ¢ (ha3HbIM
potopom?

13. YcrpoicTBo ABUraresnei moCTOSHHOIO TOKA.

14.  IIpeumyniecTBa M HEIOCTATKH JBUTATEIIECH IOCTOSTHHOIO TOKA.

15. Kakumm cnocobamMu MOXHO peryJupoBaTh CKOPOCTh BpallleHHs ABHraTeseil
IIOCTOSIHHOTO

9 o o
Toxa: 16.  Kak u3MEHUTH HallpaBJICHUE BpallleHNsl aCUHXPOHHBIX JBUTATENIeH U JqBUraTeneit

IIOCTOSIHHOTO TOKa?

17.  Kaxue reHepatopsl UCTIONB3YIOTCS B aBTOMOOHIISX ?

18.  Kakume Tumbl 3neKkTpoABHUraTeneil IenecooOpa3HO HCHOIb30BaTh B KayecTBE
IIPUBO/A AJIs1 000PYA0BaHUs, TPEOYIOLIETO IIJIABHOTO PEryJIMPOBAaHUS YaCTOTHI BpallleHUs?

19.  IlpeumyluecTBa U HEAOCTATKU CUHXPOHHBIX 3JIEKTPOIBUrATEIICH.
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20. B kakux ciydasx L€JIecooOpa3HO HCHOJb30BaThb B KAayecTBE IPHUBOJA
000pYIOBaHUSI CHHXPOHHBIE JIEKTPOBUTATENH?

B koHue 3aHATHS mnpenojaBareib IMYTEM YCTHOTO OINpOCa IPOBEPSET YCBOEGHUE 3HAaHUMN
CTYAEHTaMH I10 BoIIpocaMm Juisi camonpoBepKu. OQopMIIeHHbIE OTUETHI IPOBEPSIOTCS U MOANUCHIBAIOTCS
IPEeroaBaTeIeM.

Kpurepuu onenku:

S 0a/uI0B BBICTABIAETCS CTYAEHTY, KOTOPBIM IPUHHMMAET AKTUBHOE YYacTHE B BBINOJIHEHHH
paboThl, MPaBUIBHO M AKKypaTHO O(OpMIISET OTYEeT, MPAaBWJIBHO OTBEYAaeT Ha BCE IOCTaBJIEHHBIE
BOMPOCHI, yMEET IOJb30BaThCsA  AJIEKTPOU3MEPHUTENbHBIMU  NpHOOpaMH, BIAJAEET METOAAMHU
JNEKTPUYECKUX U3MEPEHUH, 3HACT YCTPOMUCTBO U IPUHLHUII ACUCTBHS JIEKTPUYECKUX MAIIUH.

4 GajJyia BBICTaBISIETCS CTYACHTY, KOTOPBI NPUHUMAET aKTUBHOE Y4YacTHE B BBIIIOJHEHUH
paboThI, MPABUIILHO U aKKypaTHO O(OPMIISIET OTUET: MPU OTBETE HA MOCTABJIEHHBIE BOMPOCHI JIOMYCKaeT
HE3HAYUTEIIbHbIE HETOYHOCTH, HE MCKa)KAIOIINE €TI0 COAEP/KAHUS.

3 Oajuia BBICTaBISICTCA CTYACHTY, KOTOPBIH NPUHUMAET HE OYEHb AKTHMBHOE YYacTHE B
BBINOJIHEHUHM pabOThl, MPAaBMJIBHO M aKKypaTHO OQOpPMIISET OTYET, IPU OTBETE€ HA IOCTaBJICHHBIC
BOIIPOCHI JOITyCKAa€T HETOYHOCTH.

2 0ayia BBICTABISIETCA CTYJIEHTY, KOTOPBIM MAaCCUBHO OTHOCHTCA K BBIIIOJHEHHIO pPabOTHI,
NpaBUIbHO 0(OPMIISET OTYET, IPH OTBETE HA MMOCTABJICHHBIE BONPOCHI UCIIBITHIBACT 3aTPY/THEHHUS.

DoH/I TECTOBLIX 32JaHUH /Il TEKYIEro KOHTPOJIA 3HAHUI 110 TeMe:

(Bvlbepume ooun eapuanm omeema)
YacroTa BpameHuss MATHUTHOTO M0Jisi acuHXpoHHoro asurareias 1000 o6/mun. Yacrora
BpauieHus poropa 950 06/MuH. OnpeaeuTh CKOJIbKEHUE.
50
0,5
5
+0,05
Kaxoii u3 cioco00B peryJiupoBaHus 4acTOThI BPALleHUSI POTOPA ACHHXPOHHOI0 ABUTATeJIs
CaMblil 3KOHOMMYHBII?
YacToTHOE peryIMpoBaHue
+PerynupoBaHue u3MepeHreM Yucia nap rnojrocoB
PeocratHoe perynupoBanue
Hu oaun 13 BhIlIENIEPEUNCIICHHBIX
C kakoii HeJbI0 NPH IyCKe B el 00MOTKHU (pa3HOIr0 poTOpa ACHHXPOHHOI'O IBUIaTe ISl BBOAAT
JAONOJIHUTEIbHOE CONPOTHBJIeHHe?
+/Ins1 mosydeHHs MaKCMMAalbHOIO HayajdbHOI'O ITYCKOBOI'O MOMEHTA.
s monmy4deHuns MUHUMaIbHOTO HA4aJIbHOT'O ITyCKOBOI'O MOMEHTA.
151 yMeHbIIIeHUSI MEXaHUYECKUX MOTEPh M U3HOCA KOJIEI U IETOK
Hns yBennuenns KIIJ1 nurarens
Onpenennre 4acTOTYy BpalleHUsI MATHUTHOTO I10JISI CTATOPA ACHHXPOHHOI0 KOPOTKO3aMKHYTOI'0
JABHUIaTeJIsl, €CJIM YHMCJIO0 NMap NMoJIICcoB paBHa 1, a yacrora toka 50 I'n.
+3000 06/mMuu
1000 o6/munH
1500 o6/muH
500 o6/muH
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.Kak n3MeHuTH HanpaBJieHHe BpalleHusl MATHUTHOIO MOJISI CTATOPAa ACHHXPOHHOT0 Tpex(a3Horo
aBUraTressa?

JlocTaTouHO M3MEHUTH NOPSAAOK YepeIoBaHusI BceX TpEX (a3

+J]ocTaTo4HO U3MEHHUTH MOPSIOK YepeIoBaHus IBYX (a3 u3 TpEX

JlocTaTouHO U3MEHHUTD MOPSIOK YePEAOBaHUS OTHOM (a3bl

ITO cIenaTrs HEBO3MOKHO

Kakyro MakcMMaJIbHYI0 4aCTOTY BpallleHHs1 MMeeT Bpalaiiieecsi MArHUTHOE 110J1e
ACMHXPOHHOIO JABUTaTe/Isl IPU YacTOTe NepeMeHHOoro Toka 50 I'n?

1000 o6/muH

5000 o6/mun

+3000 06/mMuH

100 06/mMuu

Ileperpy3o4Hasi CioCOOHOCTH ACHHXPOHHOI'0 IBUIaTEJIsl ONPeAe/IsieTCsl TAK:

OTHoO1IEHNE TyCKOBOTO MOMEHTA K HOMUHAIIBHOMY

+OTHoOIIIeHHE MaKCUMAJIbHOT'O MOMEHTAa K HOMUHAIBHOMY

OTHOIIEHNE MMYyCKOBOTO TOKA K HOMUHAIBHOMY TOKY

OTHOLIEHNE HOMHUHAJIBHOT'O TOKA K ITyCKOBOM

Yemy paBHA MeXaHUYeCKAasi MOITHOCTH B ACHHXPOHHOM JIBUraTeJ/ie PU HeMOABUKHOM POTOpe
(S=1)?

+P=0

P>0

P<0

MomHocTh Ha Bally IBUraTels

IloyeMy MarHuTONPOBO/I CTATOPA ACHHXPOHHOTO IBUTAaTeJI HAOMPAIOT U3 U30JTUPOBAHHBIX
JINCTOB JIEKTPOTEXHHMYECKO# cTaan? [ yMeHbIIEHUs TOTEPh HA IEpEMarHuYMBaHue

+J17151 yMEHbILIEHHS] TOTEPh HAa BUXPEBbIE TOKU

s yBenuueHus COnpOTHUBIICHUS

N3 KOHCTPYKIIMOHHBIX COOOpaKEHUH

IIpu peryiupoBaHuM 4YaCTOTHI BpalleHUs] MATHUTHOTO MOJIs ACHHXPOHHOI'0 IBUraTe sl ObLIN
noJry4deHbl ciaeaywime seJuaudbi: 15005 1000; 750 06/mun. Kakum crnocodoM ocyecTBJIsiIOCh
peryJimpoBaHue 4acTOThI BpameHus?

YacToTHOE peryaupoBaHue.

[TomocHoOE peryimpoBaHue.

+PeocTaTtHoe peryaupoBaHue

Hu onHMM 13 BBIIIENEPEYNCIIEHHBIX

Yo siBsieTCS BPALIAKONIEHCA YACThI0 B ACHHXPOHHOM JBHrartese?

Crarop

+Porop

Sxopp

CranuHa

PoTop 4eThIPeXmoIl0CHOr0 ACHHXPOHHOI'0 ABUIaTeJIs1, OAKJIIOYEHHbIN K ceTH Tpex(a3HOro Toka
¢ yacroroii 50 I'u, Bpamaercs ¢ yactoroii 1440 06/mun. Yemy paBHO CKOJIbKeHUE?

0,56

+0,44

1,3

0,96

C kakoii 11eJIbI0 AaCHHXPOHHBII IBUTaTe/ b ¢ (a3HBIM POTOPOM CHA0KAIOT KOHTAKTHBIMH
KOJILIIAMH M IEeTKAMH?
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+ /1151 coennHeHust poTOpa C PEryIUPOBOYHBIM PEOCTATOM
s coennHeHus cratopa ¢ peryJupoBOYHBIM PEOCTATOM
JI1s1 NOKITFOUEHMSI IBUTATENS K SJIEKTPUUYECKOM CETH
st coeuHenust poTopa co CTaTopoM
Y0epure HecyleCTBYIO LU CIIOCO0 PeryJIMpoOBaAHUA CKOPOCTH BPallleHUsA ACHHXPOHHOT0
ABUTATEJIA.
YacTtoTHOE peryaupoBaHue
PerynupoBanue uaMeHeHUEM UKCiia Tap MOJIFOCOB
+PerynupoBaHue CKOJIbKECHUEM
PeocrtaTHoe perynupoBaHue
Tpexda3ublii aCHHXPOHHBIN ABUraTeJ b MOIIHOCTHIO 1 KBT BK/II04eH B ogHoda3HyI0 ceTh. Kakyio
MO0JIE3HYI0 MOIIIHOCTH HA BAJIy MOKHO MOJYYUTh OT ITOr0 ABUraTes?
He 6onee 200 Bt
He Gonee 700 Br
+He menee 1 kBt
He menee 3 kBt
Jasi npeoOpa3oBaHusi KAKOM YHEPTUU NMPeIHA3HAYEHbI ACHHXPOHHbIE IBUTaTe U ?
+32eKTpUYEeCKON SJHEPTUH B MEXaHUYECKYIO
MexaHn4ecKkol YHEPTUHU B FIEKTPUUECKYIO
DIIEKTPUYECKON IHEPTUU B TETUIOBYIO
MexaHn4ecKor SHEPTUU BO BHYTPEHHIOKO
Ilepeuncinre pes:kuMbI padoThl ACHHXPOHHOI0 3JIEKTPOABUIaTEJ ISl
Pexxumebl nBuraTens
Pexxum reneparopa
PesxuM 271eKTPOMAarHUTHOIO TOPMO3a
+Bce nepeunciaeHHbIe
Kak Ha3pIBaeTcsi OCHOBHASI XapAKTEPUCTHUKA ACHHXPOHHOI0 ABUTaTeJIsA?
Bremnss xapakrepucTuka
+MexaHuueckass XapaKTepUCTHKA
PerynupoBouHas xapakTepuCTHKA
CkonpxeHue
CHHXPOHM3M CHHXPOHHOI'0 FreHepaTopa, padoTaloiiero B JHeprocucreMe HeBO3MOKEH, eCJIn:
+Bpamaronuit MOMEHT TypOUHBI 00JIbIIIE aMIUTUTY/IbI 3JIEKTPOMAarHUTHOT'O MOMEHTA.
Bpamaromuit MOMEHT TypOHHBI MEHbIIIE aMIUTUTYAbI 3JIEKTPOMAarHUTHOI'O MOMEHTA.
OTH MOMEHTHI PaBHBI
Bomnpoc 3agan HEKOPPEKTHO
KakuMm 06pa3om BO3M0:KHO U3MEHSATH B IIMPOKHUX NMpeaeiax Ko3GpuiuueHT MOIIHOCTH
CHHXPOHHOI'O ABUTraTe/s?
Bo3nelicTBys Ha TOK B 0OMOTKE cTaTOpa JABUraTesst
+Bo3eicTBys Ha TOK BO30Y K/ICHUS ABUTATEIIS
B 060oux TuX ciayyasx
OTO caenatb HEBO3MOXKHO
Kakoe k0/114eCTBO IOJIIOCOB /10JIKHO OBbITH Y CHHXPOHHOI'O F'€HEepaTopa, HMEKIIero 4acToTy ToKa
50 I'u, eciu poTop Bpamaercs ¢ yactoroii 125 06/mun?
+24 napsl
12 map
48 nap
6 map
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C kakoii CKOpOCTBIO BpalaeTcsi pOTOP CHHXPOHHOI'O reHepaTopa?

+C Tol1 )K€ CKOPOCTbIO, YTO ¥ KPYTOBOE MarHUTHOE I10JIE TOKOB CTaTopa

Co cKOpOCThIO, 0OJIBIIEH CKOPOCTH BpAILICHHS TOJISi TOKOB CTaTOpa

Co CKOpOCTBIO, MEHBLIEH CKOPOCTH BpALIEHUs MOJISI TOKOB CTaTOpa

CKopocCTh BpallleHHs pOTOpa ONpeesieTcs 3aBOJOM-U3rOTOBUTENIEM

C kakoii He/1bI0 Ha POTOPe CHHXPOHHOIO ABUTATEJISI HHOTA Pa3MelIAI0T JONMOJTHUTEIbHYI0
KOPOTKO3AMKHYTYI0 00MOTKY?

Jlig yBenuueHus Bpalaroniero MOMeHTa

J{ns1 ymeHbpIIeHUS BpaIaroIero MOMEHTa

+Jln1s1 packpy4uuBaHus pOTOpa MPH 3aITyCKe

Jns perynnpoBaHus CKOPOCTH BPAILEHHS

Y cuHXpOHHOrO Tpex(a3HOro ABUraTe/si HArPy3Ka Ha BaJly yMeHbIIMJIAch B 3 pa3a. U3MeHuTcs
JIM 4aCcTOTA BpalleHust poropa?

YacrtoTa BpalieHus poTopa yBeIMYuiIach B 3 pasa

YacToTa BpamieHus poTopa yMEHbIIWIACH B 3 pa3a

UYacTtoTa BpalieHust poTopa He 3aBUCUT OT Harpy3Ku Ha Baly

+YacToTa BpallleHUs: poTopa yBEIUUUIACh

CHHXpPOHHBIE KOMIICHCATOPBI, HCNIOJIb3YIOIIHECs JJIs yIy4YlIeHHs KO3 PUIHeHTa MOIIIHOCTH
NPOMBILVICHHBIX CeTel, MOTPeOISI0T U3 CeTH

VHIYKTUBHBINA TOK

PEaKTUBHBIN TOK

AKTUBHBIA TOK

+EeMKOCTHBIM TOK

Kakum posaxeH ObITh 3230p MeK1y POTOPOM M CTATOPOM CHHXPOHHOI0 FeHepaTopa 1Jist
o0ecrieyeHusi CHUHyconaaIbHO| ¢popmbl mHaAymupyemoit I C? +YBeanunuBaroumMes oT
CEpeIuHbI K KpasiM MOJIOCHOTO HAKOHEUHUKA

YMeHbIIaromuMes 0T CEPEUHbI K KpasM MOJI0CHOTO HAKOHEYHHKA

CTporo 0IMHAKOBBIM MO BCEW OKPYKHOCTU POTOpPA

3a3op moimwkeH ObITh 1- 1,5 MM

C kakoi 4acToTO# Bpaimaercss MATHUTHOE 1M0JIe 00MOTOK CTATOPA CHHXPOHHOIO FeHEPaTopa, ecJiu
B ero oomorkax uaayuupyercs I/1C yacroroi 50 I'n, a ”HAYKTOpP MMeeT YeThbIpe Mapbl MOJIIOCOB?
3000 o6/MuH

+750 06/MuH

1500 o6/mun

200 06/mMuH

CHHXpPOHHBIE IBUTaTeIH OTHOCATCS K IBHTaTeJIsIM:
C peryaupyeMod 4YacTOTOM BpaICHUS +c
HEPETyIUPYEMON 4acTOTOM BpALLECHUS co

CTYNEHYATHIM PEryJIUPOBAHUEM YaCTOTHI BpAICHUS C
TUTABHBIM PETYJTUPOBAHNEM YaCTOTHI BpAIlCHUS

Y MaliuHbI NOCTOSTHHOT0 TOKA HAMMEHee HA/IeXKHOM YacThI0 SIBJISIETCH:

MOJIF0Ca AKOPh

KOJIJICKTOP

+11ETOYHO- KOJIJIEKTOPHBIN y3em

YacroTa BpanieHisi ACHHXPOHHOI0 ABUIaTe/Isl IPU YMEHbIIEHUH MeXaHUYeCKOil HArpy3KHu Ha
BaJIy: +yBEJIMYUTCS HE U3MEHUTCS CTaHET PaBHA HYJIIO YMEHBIIUTCS

HanpagsiieHue BpanieHusi MATHUTHOTO MOJISl CTATOPA ACHHXPOHHOI'O IBUTaTeJIsl 3aBUCUT OT:
BEJIMYMHBI TTOJIBOAMMOTO HAMPSIKEHUS
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+nopsiika uepeoBaHus (a3 HapsHKEHUs CTaTopa
4acTOThI NUTAIOIIEH CETH BEJIMYUHBI
MOIBOAMMOI0 TOKa

Ty

ACHHXPOHHOMY JIBHTATE/I0 MPHHAMIEKUT MEXaHHYECKasi XapaKTePUCTHKA
2+Bab

O0moTKa BO30Y:K/I€HHS, PACIIOJIOKEHHAS] HA POTOPe CHHXPOHHOM MAIIMHbI, NOAKJIKYAETCHA K
HCTOYHHUKY:

MMPpAMOYT'OJIbHBIX HUMITYJIbCOB

ostHO(a3HOTO CUHYCOUJIaJIbHOTO

TOKa TpeX(a3HOTO HAIIPSKEHUS

+1IOCTOSIHHOTO TOKa

PoTop HesiIBHOMO/IIOCHOM CHHXPOHHOI MAIIMHBI MPEICTABJIEH HA PUCYHKe:

1 2 +3 4
B cuHXpOHHOIT MallIMHe B pesKUMe IBUTaTeIs MoJie CTaTOpa BpalaeTcs:
+C0 CKOpPOCTBIO, PABHOHM CKOPOCTH BpAIICHUS POTOpa
MeJIJICHHEEe POTOpa CO CKOPOCTHIO, BABOE OOJIbINEH
CKOpOCTH BpaIIeHUs! poTopa ObICTpee poTopa

JIJ1sl U3roTOBJIEHUS IJIACTHH KOJIJIEKTOPAa MAIIIMH MOCTOSIHHOT0 TOKA MpUMeHsieTcs: +Menp
Crainp

AJfOMUHUN
JIro00o¥ MeTa1 U3 MePeUnCICHHBIX BhIIIE
Kak BbIYMCJINTDH CKOJIbKeHHE TPeX(Pa3HOro aCHHXPOHHOIO JIeKTPOABUTaTeIs1?

n' [ n?
+S [ [1100%

n
n? n!

S0 100%

nm
SCini [Inz

60 f
S0

p
40. HepocTaTkoMm Tpex()a3HOI0 ACHHXPOHHOI'0 YJICKTPOJABHUIaTe sl C KOPOTKO3AaMKHYTBHIM
poTopoM siBJisieTcsi: Majnas MOIIHOCTb
+BBICOKUH ITyCKOBOM TOK
Hwuzkuii KT/
Hwuskuii cosp
Kak n3meHnTh Hanpas/eHHe BpalleHHsl MATHUTHOIO 10Jisl Tpex(ga3Horo Toka?
M3MeHuTh HanpaBJIeHUE HEBO3MOXKHO



Hy>kHO mOMEHSTh MecTaMu Bce TpH (a3bl

+Hy»XHO mMOMeHsATh MecTaMu JiBe JII00bIe (ha3bl

M3MEHUTh 4acTOTy NUTAKOLIETO HAIIPSIKEHUS

Jliis1 4ero npu nycke Tpex;pasHoro AaCHHXPOHHOI0 YJIeKTPOABUraTeIsl B 0JHO(A3HOM peKuMe
HCNOJb3YKOT KOH/IEHCATOPbI?

JI1s1 321U ThI AIEKTPOIBUraTENs OT MEPETPY3KU

J171st ©3MEHEHUsI HallpaBJIEHUs BPALLIEHUS AJIEKTPOIBUTATEIIs

+ /17151 noay4deHus Bpaljaroerocss MarHuTHOro mnoJs Jms

OTrpaHUYEHUS TOKA.

Y KakuX JIeKTPOJABHUIraTesieil CKOPOCTh BpallleHUsl He 3ABUCUT OT HATPY3KH HA BaJxy?
[TocrosaHOrO TOKA

ACHHXPOHHBIX

+CHHXPOHHBIX

KomnexkropHbix

JBuraresu padoTalOT NPH HOMHMHAJIBHBIX CKOPOCTSX BpamieHuss n2. CKOpPOCTh BpalleHUs!
MarHuTHbIX noJieit n1=1500 06/muH. IIpu Kakoi U3 yKa3aHHBIX CKOPOCTEll BPAallleHUs1 ABUTraTe b
He MO3KeT padoTarh:

1420 o6/mun

+1510 06/mMun

1390 06/Mun

1460 o6/MuH

Yro npousoiierT, ecJM yBEeJIHYUTh HATPY3KY HA BaJly aCHHXPOHHOIO ABHraTeJIsi?
YMEHBUINTCS CKOJIBKEHUE S

+YBenu4uTCs CKOJIBbKEHUE S

VYBeJINYUTCS 4acTOTa BPALEHHUSI MArHUTHOTO 1OJIS NC

YMeHbIHUTCA NOTPEOIIEMBbIi TOK

Meroanka npoBeIeHHs TEKYIIETr0 KOHTPOJIS

[TapameTpbl METOIUKH 3HayeHue rnapaMerpa
[Ipenen 1IUTENIBHOCTH BCETO KOHTPOJIS 20 MUHYT
[TocnenoBaTenbHOCTH BEIOOpA TECTOBBIX 3aJaHUI Crnyyaiinas
[IpennaraeMoe KOJMYECTBO TECTOBBIX 3aIaHUI 10

Kpurepumn onenku:

5 0a/I0B - OIlEHKA «OTJIWYHO» BBICTABISETCS CTYJICHTY, KOTOPBIA TMPaBUIBLHO BBITOTHUII
90100% TecTOBBIX 3aJaHUI.

4 6aJLJ10B - OIIEHKA «XOPOILI0» BBICTABISAETCS CTYACHTY, KOTOPbII MpaBUiIbHO BeIMOIHMII 70-80%
TECTOBBIX 3aJJaHUM.

3 O0ama - OICHKA «YJIOBJICTBOPUTEIHHO» BBICTABISACTCS CTYACHTY, KOTOPBIM MPaBUIBLHO
BeIIOHUI 50-60% TEeCTOBBIX 3aJaHMIA.

OrneHKa «HEYAOBJICTBOPUTEIHHO» BBICTABJISETCS CTYJICHTY, KOTOPBIM MPABUIBHO BBITIOIHUI
MeHee 50% TecTOBBIX 3aJlaHUH, OajIabl HE BLICTABIISIOTCS.

Pa3zgen 6 «JaekTpudyeckue npudoOpbl U M3MEPEHUA. JJIEKTPOOE30NACHOCTD.)
Konrtponupyemsie komnereHuuu (3Hanus, ymenus): OK-1; 2, I[IK-2.1; Vy;
V2, 35, JIP-18
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JlabopaTopHas paGora
Tema: UccaenoBanue 04HO(A3ZHOI0 HHAYKIIUOHHOI0 CYETYHKA
JIEKTPUYECKOM IHEPIruu
(BpeMs ITpoBeIeHUS 3aHATHS — 2 Yaca)

Llenv pabomul: U3ydyeHue yCTPOWCTBA, MPUHIMIA PaObOThl 0JHO(A3HOTO MHAYKIIMOHHOTO CUETYMKA
ANEKTPUYECKON SHEPTUH, BKIIOYEHHUE €r0 B CETh U OCYILIECTBICHHE TOBEPKH.

Tlopsoox evinonnenuss pabomsi
1. I3y4nTh KOHCTPYKIIMIO CUYETYHKA, TPUHIIUII €T0 pabOTHI.
2. CobpaTh cXeMy COTJIaCHO PUCYHKY.

Cuertymnk

_______

rrr rd

Pmw O

Puc. HPUHL{unuaﬂbHaﬂ aneKkmpuyeckas cxema

1abopamopHoll yCmanosKu
3. YcraHaBimBas pazIUuYHYIO JIAMIIOBYIO HArpy3Ky, JUISI KaKIOTO 3HAYEHHs] TOKAa OMPEACIHUTH IO
CEKYHJIOMEpY BpeMmsl, 3a KoTopoe Juck aenaetr 10 o6oporos. Bee monmydeHHbIe TaHHBIC HATIPSHKSHHUS,
TOKA ¥ BpEMEHH 3aHECTH B TAOJIHILY.
4. BeraucIuTh HOMUHAIBHYIO U ICHCTBUTEIBHYIO TIOCTOSIHHBIC, OTHOCUTEIBHYIO TIOTPEIIHOCTD ISl BCEX
PEKMMOB Harpy3KH CYCTUHKA.
5. CaenaTh BBIBOJIBI O TIPUTOHOCTH JIAHHOTO CUETUHKA.
Tabauya. Pe3ynomamul uccinedosanusi 00HOQaA3H020
cuemyuKa 31eKmpudeckoll dHepeuu

No Hsmepeno Brruucneno
/T
U,B I, A t,C n, 00 Ch, Cy, Brlc/o0 0,0
Btllc/06
1
2
3
4

Cooeporcanue  omuema 1.
Cxema BKJIIOUEHHUS 0JTHO(PA3HOTO HHIAYKIIMOHHOTO CYETUHKA B CETb.
2. Tabnuua ¢ pe3yibTaTaMyd U3MEPEHHBIX U BHIUMCIEHHBIX 3HAYEHHH.
3. BbIBOZIBI O pe3ysbTaTax MOBEPKU CUETUHKA.
KoHTposbHbIEe BONPOCHI
1. EnvHUIIBI M3MEPEHHUS IIEKTPUIECKON SHEPTUN.
2. OcHOBHBIC YacTH cyYeTYMKa W WX HaszHadeHuwe. 3. [IpuHumn paboTel
MHAYKIIMOHHOTO CYETUHKA.
4. YUto yka3bpIBaeTcsl B IacMopTe cueTynka’?
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5. Yrto Ha3bIBaeTCs NepeaTOYHbIM YUCIOM CUETYHMKA?

6. UTo 1nokasbIBaeT KJ1acc TOYHOCTU CUETYHKA?

7. Uto Ha3bIBaeTCA HOMUHAILHOM ocTosiHHOM cueTunka? Kak ona onpenensercs?
8. Uto Ha3bIBaeTCs IEUCTBUTEILHON OCTOSIHHOM cUeTYrKa?

9. Kak onpenennTts NorpemHocTb cueT4nKa’?

B konue 3aHsaTHS npenoaaBareyib MyTEM YCTHOI'O OIIpoca IIPOBEPACT YCBOCHUC 3HAHHUI
CTYACHTaMU I10 BOIIPOCaM AJid CaMOITPOBCPKH. O(l)OpMJ'ICHHBIe OTYCTHI IPOBCPAIOTCA U NOANMCBIBAIOTCA
MperoaaBaTeyieM.

Kpurtepumn onenkmn:

S 6aJ1J10B BBICTABISAETCS CTYACHTY, KOTOPBIM IPUHUMAET AKTUBHOE YYaCTHE B BBINIOJIHEHUH
paboThI, MPaBUIBHO M aKKYPATHO OQOPMIISET OTUET, MPABUIBHO OTBEYAET HA BCE IMOCTABIICHHBIC
BOIIPOCBI, YMEET IMOJIb30BaThCS NEKTPOUSMEPHUTEIbHBIMU  NPHOOpPaMu, BIaJeeT

METOAAMHU DJIEKTPUYECKUX U3MEPECHUM.

4 0ajuia BBICTAaBIISIETCS CTYACHTY, KOTOpBIM NPUHUMAET AKTUBHOE YYacTHE B BBIIOJHEHUU

paboThI, MIPABUIIBHO U aKKypaTHO O(OPMIISIET OTUET: MPU OTBETE HA MIOCTABJIEHHBIE BOMPOCHI JIOMYCKaeT
HE3HAYUTEIIbHBIC HETOYHOCTH, HE HCKAXKAIOLUE €r0 CONCPKAHUS.

3 Oajuia BBICTABISICTCA CTYACHTY, KOTOPbIH NPUHUMAET HE OYEHb AKTHMBHOE YYacTHE B
BBINOJIHEHUH pabOThl, MPAaBMIBHO M aKKypaTHO OQOpPMISET OTYET, IPU OTBETE€ HA IOCTaBJICHHBIC
BOIIPOCHI JOITyCKAa€T HETOYHOCTH.

2 Oayuia BBICTABISIETCA CTYJEHTY, KOTOPBIM MAacCMBHO OTHOCHTCS K BBIIIOJHEHHIO paboThI,
IPAaBUJIBHO 0()OPMIISIET OTYET, IPU OTBETE HA IOCTABJIEHHBIE BOIPOCH! UCIIBITHIBAET 3aTPyAHEHUSI.

@oHJ TeCTOBLIX 3aJaHUH IJIs TEKYHIETro KOHTPOJISA 3HAHUM 110 Teme:

(Bvibepume ooun eapuanm omeema)
ITo crenenn 6e3o0macHOCTH, 00YCTIOBICHHOM XapaKTePOM IPOM3BO/ACTBA U COCTOSIHHEM
OKpY:Kalolleil cpeabl, IOMelleHHUs C MOBbIIIEHHOH ONMACHOCTBIO:
3TO NOMEIIEHUS CyXH€E, OTAINIMBAEMbIE C TOKOHEIIPOBOASIIMMY OJIAMU U OTHOCUTENBHOMN BIa’KHOCTBIO
He 6onee 60 %
+3T0 MOMEINIEHUS ¢ BBICOKOHM BJIaKHOCTHIO, OoJiee 75 %, TOKOIMPOBOASIIMMU OJIaMH U TEMIIEPATY POt
BbIIe + 30
3TO TIOMEIICHHE C BJIAXKHOCTHIO, Onu3koi k 100 %, XUMUYECKH aKTHUBHOW Cpeoid
BCE NIEPEUYHCIICHHBIE TPU3HAKU
Kakue JuHuM 3JIeKTponepeaay UCNoab3yIOTCH /sl epeaaydu 3J1eKTPoIHepruu?
Bosnymnsie
KaGenbHbie
[Tonzemusle
+Bce nepeuncieHHbie
Kakue 3j1ekTpHyecKkue yCTAHOBKH € HANIPSIZKEHHEM OTHOCHTEJILHO 3eMJIM HJIH KOPIyCOB
annapaTroB U JIeKTPUYECKUX MAIIUH CYUTAIOTCH YCTAHOBKAMHU BbICOKOI0 HANIPS:KEHU ?
VYcranoBku ¢ HanpsbkeHueM 60 B
YcranoBku ¢ HanpspkernueM 100 B
VYcraHoBku ¢ HanpsbkeHuem 250 B
+¥YcranoBku ¢ HanpspkeHueM 1000 B
YkakuTe BeJIMUMHbI HATIPSIZKEHU S, IPH KOTOPBIX HEO0X0IMMO BBINOJHATH 3a3eMJIeHHE
3J1IeKTPOO0OPY/AOBAHMS B MOMelleHUAX 0e3 MOBbIIIEHHOH ONACHOCTH.
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+127 B

220B

380 B

660 B

JJ1s1 321U THI 3JIeKTPUYECKUX ceTel HanpsizkeHueM 10 1000 B npumensiior:
aBTOMAaTHUYECKHE BBIKIIIOYATEIN

+IIaBKME IPEAOXPAHUTENIN

u Te, U  Jpyrue

HU T€, HU JIpyTrue

Kakyro onacHoCTh npeAcTaB/IsieT Pe30HAHC HANIPSIZKEHUH 1151 3JIeKTPUYEeCKUX YCTPOMCTB?
Henomyctrmelil meperpeB OTAENbHBIX AJIEMEHTOB 3JIEKTPUUECKOH 1NN
[Tpo6oii n3omaunu 0OMOTOK MEKTPUUECKUX MAIMH U allapaToB

[Tpo6oit m3onsauu kabeneil U KOHAEHCATOPOB

+Bce nepeuncieHHbIE aBapUHBIE PEKUMBI

DJIEKTPUYECKHEe LelH BBICOKOI0 HATIPSIKEHHA

ceTu HanpsbkeHuem 1o 1 kB CETH

HanpspbkeHueM ot 6 1o 20 kB +cetn

HanpspbkeHueM 35 kB CETH HAIIPSHKEHUEM
1000 xB

Kakoe HanpsizkeHHe 10IIyCTHMO B 0¢000 ONACHBIX YCJIOBUSIX?
660 B
36 B
12B
+380/220 B
B cooTBeTcTBHMH ¢ TPEOOBAHUSIMH K 3aIIUTE OT BO3ACHCTBHUI OKPY KAaIOLIeH Cpebl
3JICKTPOABHUIATE/]H BbINOJIHAKOTCH:
3aIUILEHHBIMU
3aKpBITBIMU
B3pbIBOOE30IIaCHBIMU
+BCEMHU MEPESUUCICHHBIMU
Kaxoii Tok Han0oJ1ee onaceH Il YeJI0BEKA NMPU MPOYMX PABHBIX YCJIOBUAX?
[TocTosiHHBII
[Tepemennsiii ¢ yactoroit 50 I'n
ITepemennsbiit ¢ yactoToit S0 MI'IL
+OnacHOCTB BO BCEX CIIydasx
Kakoe HanpsizkeHue 10NyCTHMO B IOMEIIEHHUAX € MIOBBIIICHHOI ONACHOCTBIO ?
660 B
36 B
12B
+180/220 B
Ykaxure Hau0o/IbIIee © HAMMEHbIIee HANIPSKEHHs IPUKOCHOBEHHS, YCTAHOBJICHHbIE
NPaBWJIAMHU TEXHUKH 0€30MIACHOCTH B 3aBUCMMOCTH OT BHEIIIHUX YCJI0BMIi:
+127Bu 6B
65Bul2B
36 Bul2B
65Bu6B
OT 4ero 3aBHCHT CTENEHD NMOPAKECHHUA YeJ0BEKA JIeKTPUIECKIM TOKOM?

71



Or CHJIBI TOKa

OT YacCTOThI TOKa

OT HAIPSKCHUS

+OTt Bcex nepevrciaeHHbIX (pakTopoB

Kakasi 31ekTpryeckas BeJIMUNHA 0KA3bIBAET HEMOCPEACTBEHHOE (PpH3N1YeCKOe BO31eiicTBHE HA
OpPraHu3M 4YeJjioBeKa?

Bosnymnsie

KabGenbHbie

[TonzemHubie

+Bce nepeynciaeHHble

CMepTeIbHBIM IS YeJI0BeKa SBJISIeTCS TOK:

20 MA

50 MA

+100 MA

200 MA

YacroTa HaJaBJIMBAHUI HA TPYIHYIO KJIETKY NPH MPOBeIeHUN HAPYKHOT0 MAacCCcaxa cepana:
Kaxnasie 0,5 ¢

+OxauH pa3 B CEKyHy

Uepes kaxapie 2 ¢

Uepes kaxasie 3 ¢

Kaxkoe Bo3/1eiicTBHE HA OPTaHU3M YeJI0BEKAa 0KA3bIBAET YJIEKTPUYECKUI TOK?

Tonpko TEpMUYECKOE JEUCTBUE

Tonbko MEXaHUYECKOE JIENUCTBUE

Tonbko OMOJIOTHYECKOE IEHCTBHE

+Bcé€ BblIEIEpEUNCIEHHOE

Kakum o6pa3om ciieqyeT BHIXOAUTH U3 30HbI «IIIATOBOT0» HANPSIZKEHUs ?

OOBIYHBIM IIArOM

berom

+ «['ycuHBIM» I1arom

[[InpokumMu maramm B yCKOPEHHOM TEMIIE

B kakom ciiyuae npu nopa;keHHHU 3JIeKTPUIECKUM TOKOM BbI30B CKOPO# MOMOIIH /1JIs1
NMOCTPaJAaBIIEro siBJIsSETCS Heo0s13aTeILHbIM?

B cityyae ecnu nocTpagaBIIni MOIYyYHIT 05KOTH

B ciyuae ecnu mociie okazaHus EpBOil MOMOIIY MTOCTPATABIIHA «IIPUIIIET B ce0s»

Ecnu noctpanaBimit MOKET CaMOCTOSITEIHLHO MEePEBUTATHCS

+Bo Bcex ciydasx MOpakeHHs JJIEKTPUYECKHMM TOKOM BBI30B Bpada SIBISIETCS 00S3aTEIbHBIM
Mo:KHO JIM HCII0/1b30BATh CPEACTBA 3AlIUThI C MCTEKIIMM CPOKOM rOHOCTH?

MoxHo

+He nomyckaercs

MO0>kHO, HO TOJIBKO ITPU OTCYTCTBUM BHEIIHUX NOBPEXKICHUN

MoOHO, TOJIBKO C pa3pelIeHusl HEOCPEACTBEHHOTO

DJIeKTPUYeCKOoe CONPOTUBJIeHHE YesioBeuecKkoro Tesaa 3000 Om. Kakoil Tok mpoxoauT yepes Hero,
eCJIM YeJI0BEeK HaX0AuTcs noja Hanpsi:kenuem 380 B?

19 MA

+13 MA

20 MA

50 MA
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Mertoarka npoBeAEHUS TEKYIIErO0 KOHTPOJIS

[TapameTpsl METOIUKH 3HaveHME MmapameTpa
[Ipenen 1IUTENIBHOCTH BCETO KOHTPOJIS 20 MUHYT
[TocnenoBarenbHOCTH BEIOOPA TECTOBBIX 3a/IaHUN CnyyvaitHas
[IpennaraeMoe KOJIMYECTBO TECTOBBIX 3aJaHUI 10

Kpurtepun onenkn:

5 0anoB - OIEHKAa «OTJIUYHO» BBICTABISIETCS CTYIEHTY, KOTOPbIA NPABUIHHO BBITOJIHUI
90100% TeCTOBBIX 3aaHUMN.

4 0a/1J10B - OLIEHKA «XOPOILIO» BBICTABIISIETCS CTYAEHTY, KOTOPBIN MpaBUiIbHO BeINOAHMA 70-80%
TECTOBBIX 3aJaHUM.

3 O0ana - OICHKA «YJIOBJICTBOPUTEIHLHO» BBICTABIACTCA CTYACHTY, KOTOPBIM MPaBUIBLHO
BEITOTHUI 50-60% TeCTOBBIX 3aJaHUH.

OneHka «HEyJA0BJIETBOPUTENIbHO» BBICTABISETCS CTYACHTY, KOTOPBIM MPaBUIBHO BBITOJIHUI
MeHee 50% TecTOBBIX 3aJlaHUM, OajIabl HE BLICTABIISIOTCS.

Paznen 7 «JnekTpoHHKa.»
Kontponupyembie KOMIIETEeHIUU (3HAHUS, YMEHUS ):
OK-1; 2, [IK — 2.1; ¥V2; V3, 31; 32, JIP-18

JlabopaTopHas pabora
Tema: UccaenoBanue nmoJynpoBOIHMKOBBIX BHINPSIMUTEICH IIePeMEHHOT 0
TOKA
(Bpems mpoBeieHUs 3aHATHS — 4 yaca)

L]env pabomul: U3yyeHne yCTPOUCTBA, MPUHITUIIA JEHCTBUS MOTYITPOBOAHUKOBBIX BBHITIPSIMUTENEH
MEPEMEHHOT'0 TOKA, OCHOBHBIX CXEM BBIMIPSIMIICHUSI IEPEMEHHOT0 TOKA U CIIOCOO0B Crila)KHUBaHU
yJIbCALUI BBIXOJIHOTO HAIIPSIKEHHUS.

Ilopsiook  evinoanenuss pabomoi

VD | — |
o L YY) !
® Bt [ | s3] | : >
i : RH
' [ sa S5,
~Usx G\B : : [] 6\9 K ocuunnorpadpy
! C1 CZ:
1 I
1 ]
N o . — >
I

Puc. 1. Cxema uccnedogaHus

00HONOYNEPUOOHO20 BLINPAMUMENS
2. CHATB MOKa3aHus TPUOOPOB M OCITUIUIOTPAMMY BBIXOTHOTO HAMPSKEHHS TIPHU CIIEIYIONINX PEKIMAaX:
-konzaeHcaropsl C1, C2 u gpoccens L1 oTkimroueHsl;
-noJKIr04YeH KoHaencartop Cl;
-noakiroueHbl konaercaropsl Cl u C2;
-nojkiroueHbl KouaeHcatopbl C1 u C2 u gpoccens L1.
[Tokazanus mpubOpoB cBeCTH B TaOIHILy 1.
Tabnuya 1. Pesynomamul ucciedo8anus 0OHONOIYNEPUOOHO20 BbINPIMUMEIISL
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CxeMa 0JTHOTIOTYIEPUOTHOTO BxiroueHue 31eMeHTOB
Ugx, B Usnbix, B
BBIIPAMUTEIISA CTJIAKWBAIOIIECTO (GUIIbTpa
Cl
ClucC2
Cl,C2ulLl
OcmunorpaMmy BBIXOHOTO HaIpsKEHUS 3apUCcOBaTh B MaciiTale.
3. CoOpaTb cxemy COrIacHO PUCYHKY 2.
. .
1 1
1 — 1
1 7YY\ L
T |
+ i | ~S3 | :
VD1 7R VD2 !
i /sa / S5
s1/ ' !
® O ! ! ! RH —
U @ : =1 =02: [] 6\9 K ocunnnorpady
~Usx
i : —
N © : :
] 1
vD3 ZAVD4 i !
- I
: 1
I 1
1

Puc. 2. Cxema uccnedosanus 08yXnonynepuooHo2o MoCmo8020 8bINpAMUmers
4. CHATh OCHMJUIOTPAMMYy BBIXOJHOIO HANpsOKEHHMsT W TIOKa3aHUs MNPHOOPOB TMpU  3aMKHYTOM

MOJIOKEHUHU BBIKIIFoyaTens S1.

5. IloBTroputs 1. 4 npu oOpsiBe nenu auoga VD1 Beikmtouarenem S1. /laHHbIe 3aHECTH B TaOIuULLy 2.

Tabauya 2. Pe3yiomamwl ucciedo8amus

08YXNOIYNEPUOOHO20 U MPexPa3HO20 MOCMOBO20 8bINpsAMUmMeNnel

Cxema BbIPAMUTES ITonoxxeHne BEIKIIOYATEICH Usx, B Ussix, B
. S1 BkiroUeH
JByX1noJrynepuoiHbIi
S1 BBIKIIOUEH
TpexdazHblit MOCTOBOIA S1 u S2 BKIIFOUEHBI
S1 BBIKIIOUEH, S2 BKIIFOUCH
S1 u S2 BEIKITFOYEHBI
6. Cobpath cxeMy COTrJIacCHO PUCYHKY 3.
Y . i
: ] |
1
L T s3] |
vD1 ZRVvD2 ZRVD3 | !
! |
/s1 s2 | [s4 /s5 1
A [ i J_ i |Ru —
I
| ==C1 =C2: [] G@ K ocuunnorpady
B O i : b
I
S : :
co 1 1
vD4 ZRVD5 ZNVD6 ! |
! 1
= : .
I

Puc. 3.. Cxema uccnedosanus mpexgaznozco mMocmosozo sbinpamumerns
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7. CHTBh OCHMJIJIOTPAMMY BBIXOJIHOTO HAIIPSKEHUS M TIOKa3aHUs TPHOOPOB:
— IIPY 3aMKHYTOM I10JIOKEHUH BbIKIItouatenen S1 n S2; —
IIPU Pa30MKHYTOM IOJIOXKEHUU S1 U 3aMKHYTOM S2; — IIpU
o6priBe arog0B VD1 1 VD3 (S1 u S2 pa3oMKHYTHI).
[Tokazanus npuOopoB 3aHecTH B Tabmuiy 12.2.
Ilpumeuanue. B KaXJIOM U3 OIBITOB MOJIKIIOYEHUEM KOHJIEHCATOPOB U Apoccens yoeauTses B 3ppexTuBHOCTH
CTJIQKWBAHMS MYJIbCAIUNA BBIXOTHOTO HAIIPSIKEHUSI.
Cooepoicanue omuema

1. ITpyHIUIIMATBHBIE HIEKTPUIECKUE CXEMBI UCCIIEIOBAHNN.

2. Tabnu1pl ¢ UI3MEPEHHBIMH JTAHHBIMH.

3. OcumymorpaMMbl BXOJHOTO M BBIXOJIHOT'O HAITPSKEHHUS.

4. BriBoJbI 1O pabore.

KoHTposbHBbIEe BONPOCHI

1. JIns yero HeOOXOAMMO BBIIPSMIICHHE IEPEMEHHOTO TOKa?

2. [Touemy nuoa IPOBOAMT SIEKTPUUECKHUI TOK TOJIBKO B OJHOM HAIpPaBJICHUH?

. HazoBuTe npenmymiecTa u HEJOCTATKU UCCIENYEMBIX CXEM.

. Uto Takoe korhpurueHT mynpcanun?

. [louemy mpu TOIKIIOYEHUH KOHIEHCATOPOB MapajlieIbHO Harpy3ke Kod()(UIMEHT mynbcaruu
yMeHbIIaeTcs?

. Kakum 06pazom npoccens criiakuBaeT Imyibcanuu’?

. Uto npousonaeT, eciu Apocceb NOAKIYUTh NapajuIeIbHO HAarpy3Ke?

. Uto npou3soiizier, eciiu Jpoccesb NOKIIOUUTh MOCIEI0BATENLHO C HAarpy3Kon?

. Kak onpenenutp, Kakoi AMOJI B MOCTOBOM CXEMe BBIIIEI U3 CTPOs?

B kxoHue 3aHsATHA mnpenogaBaTedb IIyTEM YCTHOIO OMNpPOCa IMPOBEPSIET YCBOCHUE 3HAHMM
CTYJIEHTaMH 10 BompocaM Jyisi camonpoBepku. OdopMIIEHHBIE OTUYETHI TPOBEPSIOTCS U MOIUCHIBAIOTCS
IpenojaBaTesieM.

Kputepumn ouenku:

5 6a,1710B BBICTABIISIETCS CTYJICHTY, KOTOPBI IPUHUMAET AKTUBHOE YYACTUE B BHIMIOJTHEHUHU
paboThL, IPABHIBLHO U aKKYpaTHO O(POPMIISIET OTUET, MPABUIHLHO OTBEUACT HAa BCE MMOCTABIICHHBIC
BOIIPOCHI, yMEeT MOJIb30BaThCs INEKTPOUSMEPUTENBHBIMU  MpHOOpamMH, BJaJeeT

METOJaMH JIEKTPUUECKUX U3MEPEHUHN, YMEET TPOU3BOAUTH MOAOOP 3JIEMEHTOB dJIEKTPUUECKUX
LIETIeH U AJIEKTPOHHBIX CXEM, BJIAJICET METO/IaMH pacyeTa U U3MEPEHUsI OCHOBHBIX MTapaMeTPOB
AIEKTPUYECKUX, MATHUTHBIX U SJIEKTPOHHBIX LIENEH;

4 (aj1a BBICTABISIETCA CTYJIEHTY, KOTOPBIM NPUHUMAET AKTUBHOE Y4YacTHE B BBINOJTHEHUHU
paboThl, MPABUIIBHO M aKKyPaTHO O(OPMIIIET OTUET: IIPHU OTBETE Ha MOCTaBJICHHBIE BOMPOCHI JOMYyCKaET
HE3HAaYUTEJIbHbIE HETOUHOCTH, HE MCKa)KAIOILINE €TI0 COAEPKaHUS.

3 0ajuia BBICTABIAETCS CTYACHTY, KOTOPBIA TPUHUMAET HE OUYEHb AaKTUBHOE Yy4yacTHE B
BBIMIOJTHEHUH Pa0OThI, MPAaBUIBHO M aKKypaTHO O(OpMIISET OTYeT, NMPH OTBETE Ha IMOCTaBJICHHBIE
BOITPOCHI JIOMYCKAET HETOYHOCTH.

2 0ajja BBICTABISIETCS CTYACHTY, KOTOPBIM TMACCHMBHO OTHOCHUTCS K BBITIOJHEHHIO PabOThI,
MPAaBUIBHO 0()OPMIISIET OTYET, IPU OTBETE Ha OCTABJIEHHbIE BOIPOCH UCIIBITHIBACT 3aTPyAHEHUSI.

(SN SN

N0 00 N O~

@DoH/ TECTOBBIX 3aJaHUM VISl TEKYIIer0 KOHTPOJIsI 3HAHUM 10 TeMe:

(Bvibepume ooun eapuanm omeema)
Kakue 110161 IPUMEHSIIOT VI BHINPSAIMJIEHNSI IEPEMEHHOr0 ToKa?
[InockocTtHbIE
Toueunbie
+Te u apyrue
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Huxakue

B kakux ciayyasix B cxeMax BbIIIPSIMHTeJIel HCIOJb3YyeTCs MapajljieibHOe BKIKYeHHe THOA0B?
[Ipu oTCyTCTBMM KOHAEHCATOPA

[Ipu oTcyTCTBHUM KaTylIKH

[Ipu oTcyTCTBUYM PE3UCTOPOB

+IIpu oTcyTcTBUM TpéXdaszHoro TpanchopmaTopa

N3 kakuXx 3J1eMEeHTOB MOKHO COCTABUTH CIVIAKUBAOIIHNE PUILTPbI?

N3 pesucropos

U3 xonnencatopon

W3 kaTy1iek HHIyKTUBHOCTH

+113 Bcex BBINIECTIEPEUNCIICHHBIX TIPUOOPOB

Jliis1 BHIPAMJICHH S TIEPEMEHHOT0 HANIPSI2KeHUsI TPUMEHSIOT:

OpnnodaszHble BRIMPSIMUTETH

MHoroda3zHbie BHITPSIMUTETN

MocTOBBI€ BBIIPSIMUTENN

+Bce nepeyncieHHble

Kakne HanpaB/ieHHs1 XapaKTePHBI /1JIs1 COBEPIIEHCTBOBAHUS 3JIEMEHTHOM 0a3bI 3JIeKTPOHUKH ?
TloBrImeHue HaIE)KHOCTHU

CHmxeHmne notpeOaeHusI MOLTHOCTH

MuHunaTiopu3zanus

+Bce nepeuuncieHHbie

Ykaxure NOJSIPHOCTH HANPSIKEHUSI HA DMUTTEPE M KOJJIEKTOpe TPAH3UCTOPA TUIIA P-n-P.

+ILIrOC, IUTFOC
MUHYC, IUTIOC
TUTIOC, MHHYC

MUHYC, MUHYC
KakuMm 00pa3om 3j1eMeHTbI HHTETPAJIbHON MUKPOCXEeMbI COCAUHSIOT MeK1Y c000ii?
Hanpuiennem 30710ThIX WIK aIFOMHMHHUEBBIX JJOPOKEK YEPE3 OKHA B MacKe

[Taiikoi1 1a3epHBIM J1y4OM

Tepmokommpeccuen

+Bcemu nepeurciaeHHbIMU CIIocoOaMu

Kakue oco6eHHOCTH XapaKTepHbI KaK 1JIs1 HHTerpajibHbIX Mukpocxem (MMC) , Tak u pas
00JbIIKMX HHTErpajJbHbIX MUKpocxeM(BUC)?

MUHHATIOPHOCTH

CoxkpallieHre BHYTPEHHUX COEIMHUTENbHBIX JIUHUI

KommnekcHas TexHomorus

+Bce nepeuynciaeHHbie

Kak Ha3pIBalOT cpeiHUil CJ10 y OUIOJISPHBIX TPAH3UCTOPOB?

Crok

Hcroxk

+baza

Konnexrop

]

T
Ha pucynke B u300pakeHa CTPYKTypa: TUPUCTOPA

+OUTIONIIPHOTO TPAH3UCTOPA
BBINIPSIMUTEIHHOTO TN0/1a CTAOUIUTPOHA



YcaoBHo-rpaduyeckoe 0003HaAUeHNE CTAOUIHTPOHA NPEICTABIEHO HA PUCYHKE:

—p— —P— l ﬁ
1 2 3 4
+1.2
2.13.
3
4.4
Yc.nonno-rpat]mtwcxoe o0o3HaAYeHHEe AUOJIHOI'0 TUPUCTOPA NPEACTABJCHO HA PUCYHKE:

—EH—_BT
1 2 3 4
2
4
+3
1

yC.TIOBHO-Fpa(l)I/I‘IECKOC 0003HaYeHHE 0JIEBOT0 TPaH3UuCTOpa ¢ U30JITUPOBAHHBIM 3aTBOPOM

§ -8 4

NMpPeACTABJICHO HA PUCYHKeE:
1

+3

4

2

YcaoBHo-rpadguyeckoe 0003HaUeHHE MOJIEBOT0 TPAH3UCTOPA € YIPABJIAIOIIUM p-H

4 58 -

4
+2
3
1

NPeACTABJICHO HA PUCYHKe:

Ha pucynke U300pakeHa cxema:

OIHOIOJIIYIICPUOAHOTO BBIIIPAMUTCIIA Tpex¢)a3H0r0 OAHOIIOJIYIICPHUOAHOI'O BbIIIPAMUTEIIA
JIBYXIIOJYTIEPUOHOTO  BBIIPSIMHUTEIsI € BBIBOJAOM  CpeAHEH  TOYKHM  OOMOTKH
TpaHchopmaTopa

+ABYXIOJIyIIEPUOJHOIO MOCTOBOI'O BBIIIPAMUTEILA

77



AWA

I
Ha pucynke { m300pa’eHa BpeMeHHAs IMAarpaMMa HANPSZKeHUs HA BbIXO/e:
+0AHOMOTYIEPUOIHOTO BBEIIPSAMUTENS TPeX(Ha3HOTO OHOMOIYIEPUOAHOTO BHITPSIMHUTENS
JBYXIOJyIEPUOIHOTO, MOCTOBOT'O BBIIPSMHUTES IBYXIIOTYIEPHOIHOTO BEIIPSIMUTES C
BBIBOJIOM CpeHeN TOUKH 0OMOTKH TpaHcpopmaTopa
W

Ha pucynke H300pakeHa BpeMeHHasl JUarpaMMa Hanpsi>KeHus Ha
BBIXO/I€:

TpexdazHoro OJTHOTIOJTYTIEPHOTHOTO BBITIPSIMUTETIS
OJTHOTIOJTYTIEPHOTHOTO BBITIPSIMUTEIIS

+IIBYXITIOYTIEPHOTHOTO, MOCTOBOTO BBITIPSIMUTETIS

TpaHcgopmaTopa

Ha pucyHke u3oopaskeHna cxema :° |

UHTyKTHBHOTO ¢mibTpa aKTHBHO-
WHIYKTUBHOTO  (UIBTPa  E€MKOCTHOTO
bunbTpa

+aKTUBHO-EMKOCTHOTO (DMITBTPA

IIpuBeneHbl BpeMeHHbIE JUATPAMMBbI HANIPsIKeHUs HA BXoje (a) u BbIxoje (0) ycTpoiicTBa.
/JaHHOe yCTPOMCTBO —

]
1
I
L

AWA (Y

a) 0)
Tpexda3Hblii BEINIPAMHUTENb +CTIaKUBAOIINN
€MKOCTHOU (MIIBTpP cTabMiIM3aTop
HAIpPSDKEHUS BBIIPSMHUTEIb

q

Ha pucyHke npuBeieHa cXxeMa BKJIIOYEHUsS] TPAH3UCTOPA ¢ o0mmmM(eit):
SMUTTEPOM 3€MJIEN +KOJIIEKTOPOM 0a30ii

>
Ha pucynke NMpPUBeJIEHO 0003HAYCHHE :
MOCTOBOW BBINPSIMUTEIBHONU CXEMBbI
JIEITUTENS HaIpsHKEHUS
+onepanoHHOI0O YCHIIATEIIS
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OJIHOTIOJTYTIEPUOHOTO
BBIPSMUTES

Ha pucyHke npusejeHa cxema :
OAHOIIOJIYIICPHUOAHOI'O BBIITPAMHATEIIA
+ycunUTeNs Ha OUIONIIPHOM TPAH3HCTOPE
YCUJIUTCIIA HA TOJICBOM TPAH3UCTOPC ACITUTCIIA
HaIpsOKEHUS

IIpencraBieHHbIH 11 yCHJINTEJIs1 TPaduK HA3bIBaeTCsl
BBIXOJTHOM XapaKTEPUCTUKON BXOIHON XapaKTEPUCTUKON
+aMIITUTYJTHO-4aCTOTHON XapaKTepUCTUKOM
(hazo-yacToTHOM XapakTepucTrkoil Ha

PHCYHKe NIPUBE/IEHA CXeMa: JIeJIUTENs

HaIIpsKCHUA
+Ec
Re UBHIX
upy Ry
RH T CH
+yCWJIMTENA Ha II0JIEBOM TpaH3UCTOpE  ° X
OQHOIIOJIYIICPpHOOHOTO BBITPAMUATCIIA

YCUIIUTEISI Ha OUTOISIPHOM TPAH3UCTOPE
Ha pucynke u3odpaskeHo ycJI0BHOe 0003HAYEHHUE 3JIEMEHTA, BHITNOJIHSIONIETr0 JIOTHYECKYI0

1
__ Qe ¥

onepanmio:
ctpenka [Mupca (MJIU-HE) cnoxenus
(MJIN) ymuoxenus (1)

+unBepcuu (HE)

Ql

D B el
i

IIpuBeneHHoe yca10BHOE 0603HAYEHHE COOTBETCTBYET:
+R-S tpurrepy
AHAIOTO-IIU(PPOBOMY MPEOOPA30OBATEIIO

perucTpy
CUETUYHKY

IIpuBeneHHoe yc10BHOE 0003HaYeHHE COOTBETCTBYeT:
npeoOpa3oBaTesto
peructpy +J-K tpurrepy cuerunky

aHaAJIOTO-LIMPPOBOMY
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IIpuBenenHoe ycJ10BHOE 0003HAYEHHE COOTBETCTBYET:
CYETUYUKY peructpy +T-tpurrepy
AHAIOTO-IIUPPOBOMY IPEOOPA30OBATEITIO

Ha pucynke nu3o0paxeHo yc10BHOe 0003HAYECHHUE 3JIEMEHTA, BINOJIHSIOIIEr0 JIOTHYeCKYI0
Xy

7] 1
e ] Ly
X3 —

X

onepamnuio:
+cnoxenus (MJIN) ctpenka

[Tupca (MJIN-HE)

nnaBepcuu (HE)

ymHoxeHus (M)

CKOJIBKO p-n nepexo0B COMEPKUT MOJTYNPOBOTHUKOBBII 1u01?
+Onun

JBa

Tpu

Yerslpe

Kak Ha3pIBalOT HEHTPAJIbHYIO 00JIACTH B I0JIEBOM TPaH3UCTOpe?
Crok

+Kanan

Uctox

Pyueii

CKO0JIBKO p-n nepexoa0B y NOJYNPOBOAHNKOBOI0 TPaH3UCTOpPa?
Onun

+]IBa

Tpu

Yerslpe

YnpasJisiemble BLINPSIMUTEIN BbITIOJHAOTCS HA 0a3e:

JlnonoB

[ToneBbIX TPaH3UCTOPOB

bunosnspHbeIX TpaH3UCTOPOB

+Tupucrtopos

Mertoauka MPOBEACHUS TCKYIICT'O KOHTPOJIA

[TapameTpbl METOIUKH 3HaveHue napameTpa
[Ipenen 1IUTEIBHOCTH BCETO KOHTPOJIS 20 MUHYT
[TocnenoBareTbHOCTH BHIOOPA TECTOBBIX 33TaHUH Crnyuaiinas
[IpennaraeMoe KOJIMYECTBO TECTOBBIX 3aIaHUI 10

Kpurepum onenku:

5 0aajioB - OIIEHKAa «OTJIMYHO)» BBICTABIISICTCS CTYACHTY, KOTOpBIfI IMPAaBUJIbHO BBIIIOJTHUII

90100% TecTOBBIX 3aIaHUIA.

4 0aJ1J10B - OLIEHKA «XOpPOILI0» BBICTABIISIETCS CTYEHTY, KOTOPBIN MpaBUiibHO BeINOAHUA 70-80%

TECTOBBIX 3aJIaHUM.

3 Ganna - OLEHKAa «yJOBIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, KOTOPBIH INPaBHIBHO

BeIDOJIHUIT 50-60% TECTOBBIX 3aqaHUM.
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OLIGHKa «HCYOOBJICTBOPHUTCIBbHO» BBICTABJISICTCA CTYIACHTY, KOTOpI)If/'I IMpaBHUJIbHO BBIITOJHHII
MeHee 50% TecTOBBIX 3a,[[aHPII>i, 0aJIIbl HE BHICTABIISTIOTCS.

@®oHA TeCTOBBIX 3aJaHUM 1JIs MPOMEKYTOYHOI0 KOHTPOJIA 3HAHUHA 110
AUCHUIIIIMHE

@OoHJ TECTOBBIX 3aJaHUM JJIsi I[POMEKYTOYHOIO KOHTPOJS 3HAaHUM IO JIUCLHUIUIMHE
dbopMupyeTcst U3 TECTOBBIX 3aJaHUil ISl TEKYIIETO KOHTPOJISA, IPECTABICHHBIX B pa3jienax:

1. JIuneiinvie 3nekmpuuecKue yenu NOCMOAHHO20 MOKa

2. Jluneiinvie 31eKkmpuyecKue yenu CUHyCcoudaibHo20 moKa

3. Tpexdghaznwie uenu

4. Maznummnuwte yenu. Tpancghopmamoper.

5. Dnexmpuueckue mauiunbsl.

6. dnekmpuueckue npudopsvl u usmepenus. IneKmpooe3onacHocnbd.

7. dnekmponuka

MeTOI[I/IKa MMPOBCACHUA KOHTPOJIA

[TapameTpsl MeTOIMKH 3HaueHue napamerpa

IIpenen MINTETBHOCTH BCETO KOHTPOJIA 90 muHyT

[TocnenoBarenbHOCTH BEIOOPA TECTOBBIX 3aIaHUN Cnyyvaitnas

[IpennaraeMoe KOJIMYECTBO TECTOBBIX 3aIaHUI 35 (mo 5 TecToBBIX 3aJaHUM U3
pasnena)

Kputepun ouenku:

10 6a/JI0B - OLIGHKA «OTJIMYHO» BBICTABIISICTCS CTYICHTY, KOTOPBIA MPABUIBLHO BBITOTHHII
90100% TeCcTOBBIX 3aaHUM.

8 0ay1710B - OIIEHKA «XOpPOILI0» BBICTABISAETCS CTYAEHTY, KOTOPbII NMpaBUiIbHO BhINMOIHMI 70-80%
TECTOBBIX 3aJaHUMH.

5 6amioB - OIIGHKA «YIOBIICTBOPUTEIHHO» BBICTABISICTCS CTYICHTY, KOTOPBIN MPaBUIBHO
BEITOTHUI 50-60% TEeCTOBBIX 3aIaHUM.

OrneHka «HEYAOBICTBOPUTEIHLHO» BBICTABISETCS CTYACHTY, KOTOPBIM MPAaBUIBHO BBIOJIHUT
MeHnee 50% TecTOBBIX 3aJaHUM, OaJIbl HE BBICTABIISIOTCS.

DoHJ OLIEeHOYHBIX CpeacTB
AJIA JOMOJTHUTECJIbHBIX KOHTPOJbHBIX HCNIBITAHUM

@opMuUpyeTCs U3 YUCIIa OLEHOYHBIX CPEJCTB IO TEMAM, KOTOPbIE HE OCBOCHBI CTYJIEHTOM.

Ilpumeuanue:

JononnumensvHvle KOHMPOJILHBIE UCNBIMAHUSL NPOBOOAMCS OISl CHYOEHMO8, HAOPasULUX MeHee
50 6annos (6 coomsemcmesuu c Ionosxcernuem «O MOOYIbHO-PEMUH208OLL CUCTEMED).
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