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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-3 CriocoGeH mpuMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MaTEMAaTHYECKHUM armapat, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIEN0BAaHUS IIPU
pelieHnur npohecCHOHATBHBIX 3aa4
NJI-5 leMmoHCTpHUpYET MOHUMaHUE (PU3MUECKUX SBJICHUN M YMEET MPUMEHSTH (PU3NYECKHE
3aKOHBI MEXaHUKHU, MOJIEKYJIIPHON (DU3MKHU, TEPMOTMHAMUKY, SJIEKTPUUECTBA U MarHeTU3Ma
JUIsl pELIEHUS] TUIIOBBIX 3a/1a4

2. OIIK-6 CriocobeH MpoBOAUTH U3MEPEHUS AIEKTPUUECKUX U HEDNIEKTPUUECKUX BEIMYUH Ha
00BbEKTaX TEIIODHEPTETUKH U TETJIOTEXHUKHU
WJI-1 BeiOupaet cpenctBa u3MepeHusi, IPOBOUT U3MEPEHUS IIEKTPUIECKUX U
HEIJICKTPUUECKUX BEIMYMH, 00padaThIBACT pe3yabTaThl U3MEPEHUN U OIICHUBAET UX
MOTPENIHOCTh

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanuzaruu: 3aniuTa 3a1aHus
1. Ognodasnsie anekTpuueckue 1enu nepeMeHHoro Toka (Ilepexkpectnsiii omnpoc)
2. Tpexdaznsie nienu (IlepexpecTHbiil 0mrpoc)
3. DaexTpuueckue 1enu noctTosHuoro Toka (IlepexpectHsiil onpoc)

®Popma peanmmzanuu: ITncemenHas pabora
1. Mammuss! nepemenHoro Toka (TectupoBanue)
2. Mamunb noctosiHHOTO ToKa (PacueTHo-rpadguyeckas padbora)
3. Mammmnsl noctostHHOTo TokKa (KoHTponbsHast pabota)
4. Heynpasnsiemble Boinpsimutenu (PacuetHo-rpaduueckas padora)
5. HeynpagsisieMble BBIIPAMUTENH. Y CHIIUTENH nepeMeHHoro Toka (KoHTponbHas pabota)
6. OnHo(a3HbIe 2JIEKTPUUECKHE LIENU CUHYCOoUJanbHOro Toka (Pacuerno-rpaduueckas
paborta)
7. Tpexdazubie acuHXpoHHBIE nBUraTenu (PacuerHo-rpadguyeckas padbora)
8. Tpexda3zusie nenu (Pacuetno-rpaguyeckas padora)
9. Ycunurenu nepemeHHoro Toka (Pacuerno-rpadudeckas pabora)
10. Ycunurenu noctossHHOTO TOKa. Jloruueckue ycrpoiicta (TectupoBanue)
11. Dnexrpuueckue nenu moctossHHoro Toka (KontponsHas padbora)
12. DnexTpruyeckue Henu MOCTOSIHHOTO TOKa B ycTaHOBHBIIEMcs pexkume (PacueTHo-
rpaduueckas padoTa)
13. DnekTpudeckue 1enu cuaycouaaabHoro Toka (Kontponsnas pabora)

BPC aucuuniauHbI



3 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEro KOHTPOJS YCHEeBAeMOCTH IO

AUCHUILINHE:

KM-1 DrexTpuueckue Ienu MOCTOSHHOTO TOKA B ycTaHOBUBIIEMCs pexume (PacuerHo-rpaduyeckas
pabora)

KM-2 DOnextpudeckue 1enu noctossHaoro Toka (IlepexpectHsliii ompoc)

KM-3 DOnekrpudeckue 1enu noctosHHoro Toka (KonrponbHnas padota)

KM-4  Opnoda3zubie 31eKTpUYecKHe e CHHYCOnaaabHoro Toka (Pacuerno-rpaduyeckas padora)

KM-5 Opnodassble anekTpuueckue nenu nepemeHHoro toka (IlepexpectHslii ompoc)

KM-6 Tpexdasznsie nenu (PacuerHo-rpaduueckas padora)

KM-7  Tpexdaznsie uenu (IlepexpecTHsiil ompoc)

KM-8 DOnexrpuueckue nenu cuaycouaaabHoro Toka (Kontponsnas pabora)

By npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Pasgen nucHuIuinHel

Beca KOHTpOIBHBIX MeponpusThii, %o
Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Cpox KM: 4 6 8 10 12 13 14 15

3JI€KTpI/I‘-IeCKI/Ie OCIH ITIOCTOAHHOT'O

TOKa

TepMI/IHBI H OIIPCACICHHA. OcHOBHEBIE
3aKOHBI OJICKTPOTCXHUKH.

AHanM3 3IEKTPUYECKUX LIETIeH
IOCTOSIHHOI'O TOKA B YCTAHOBUBIICMCS + + +
pexruMe

IlepexoHble MPOLECCHI B
IIEKTPUYECKUX LEMSAX MIOCTOSHHOTO +

TOKa

SJIGKTpI/ILIeCKI/Ie LCIU IEPEMCHHOTO

TOKa

AHanu3 o1HO(a3HBIX MEKTPUIESCKUX
L[ETIel IEPEMEHHOr0 TOKa

HCCI/IHyCOI/II[aHBHBIC BO3,Z[CI>1CTBPI$I B
SJICKTPHUYCCKUX LCIAX IEPEMEHHOI'O +

TOKa

Tpexda3Hble e CHHYCONIATBHOTO

TOKa

Bec KM: | 8 12 20 8 12 8 12 20

4 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYUIEr0 KOHTPOJS YyCHEeBAaeMOCTH IO

AUCUHHUILIHHE:

KM-9 Heynpasnsiemslie Bernpsimutenu (PacaetHo-rpadudeckas padora)

KM-  Heynpasnsiemble BRIIPAMUTENU. Y CHIIATENN TIepeMeHHoro Toka (KontposnbHas padora)
10

KM-  VYcunutenu nepemenHoro Toka (Pacuetno-rpaduyeckas padora)

11

KM-  VYcunutenu nocrostHHOro Toka. Jlornueckue ycrpoiicta (TectupoBaHnue)

12

KM-  Mamunsl noctosiHHOro ToKa (Pacuetno-rpaduueckas padora)



13

KM-  Mamunsl noctosiHHOro Toka (KonTtponbnas pabota)

14

KM-  Tpexda3zubie acuaxponnbie npuratenu (Pacdaerno-rpaduueckas padota)
15

KM-  Mamunsl nepemenHoro Toka (TectupoBanue)

16

Bua npoMexkyTouHoO# aTTecTauMu — 3a4€T C OI[EHKOM.

Beca KOHTpOIBHBIX MeponpusThii, %o

Nunexc

Paznen nucuuIuinebl
JACJI AUCL KM:

KM-

9

KM- | KM- | KM- | KM- | KM-
10 11 12 13 14

KM-
15

KM-
16

Cpox KM:

4

6 8 9 12 13

14

15

Boinpsimutenu

OCHOBHBIE CBOWCTBA U
XapaKTePUCTUKU
TIOJTYTIPOBOTHUKOBBIX DJIEMEHTOB

HeynpasnsieMble BbIIPpAMUTENN

Yceunurenu

bunonsipabie TPaH3UCTOPBHI.
YceunurenbHble KaCKa bl
MIePEMEHHOTO TOKa

VYcunuTenu nocTosHHOTO TOKA.
OnepanroHHbIE YCUITUTEIN.
VYerpoiicTBa Ha ONepaliOHHBIX
YCHJIUTENSIX

[Mu¢posblie ycTpoiicTBa

[{u¢poBble 21EKTPOHHBIE YCTPOCTBA

MarmuHe! TOCTOIHHOTO TOKA

MarnurHsle nienu

QHGKTpI/I“IeCKI/Ie MalllMHbI
IIOCTOAHHOI'O TOKa

Mamunsl NEPEMCHHOTO TOKa

Tpancdopmaropsl

ACI/IHXpOHHBIC MalllTMHbI

CI/IHXpOHHBIC MalllTMHbI

Bec KM:

12 16

12 10 12 14

12

12




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIIK-3 N-50nk-3 JemoHcTpupyer | 3HaTh: KM-1 Dnexrpuyeckue 1enu MOCTOSHHOTO TOKA B yCTAHOBUBLIEMCSI PEXKUME

MIOHUMaHUe buznueckux
SABJICHUI 5 YMEET
MIPUMEHSATH buznueckue
3aKOHBI MEXaHHKH,
MOJIEKYJIIPHOM buzukwy,
TEPMOJIMHAMUKH,

3JIEKTpUYECTBA u

Mara€tusma najid peuICHUud
THUIIOBBIX 3aJa4

OcHOBHBIE OIpeIesICHUS
Tpex(azHbIX IMEKTPHUIECKUX
Lenei CHHyCOuIaIbHOIO
TOKa

OCHOBHBIE TEPMUHBI,
3aKOHBI U OIIPEJEIICHUS
UIEKTPUUECKUX Lernen
OCHOBHbBIE TEPMUHBI,
3aKOHBI U ONpeAeICHUs
MAaTrHUTHLIX IeIei
OCHOBHbBIE OHATHS aIreOpsl
JIOTHKH

OcCHOBHBIE TApaMeTpPhI U
XapaKTEPUCTHKH
yCUJIMTENEH ¢ 001umM
SMUTTEPOM

OcCHOBHBIE TApaMeTpPhI U
XapaKTEPUCTHKH
TpEXxpa3HbIX ACHHXPOHHBIX
JIBUTATEIIECH

OcHOBHBIE TapaMeTpPhI U
XapaKTEPUCTHKH
CHUHXPOHHBIX JBHUTraTeseH
OCHOBHBIE TApaMETPhI U

(PacuetHo-Tpaduueckas padora)

KM-2 Dnekrpuueckue nenu noctossHaoro Toka (Ilepexkpectsiii onpoc)
KM-3 Dnekrpuueckue nenu noctossHHoro Toka (KontpoasHas padora)
KM-4 OnHoda3zHble 31eKTpUYECKUe LIENH CUHYCOUJAIbHOTO TOKA
(PacuetHO-Tpaduueckas padora)

KM-5 OnHoda3zHble 31eKTpUYeCcKue ey IEPEMEHHOT0 TOKa
(ITepexpecTHbIH OITPOC)

KM-6 Tpexdasznusie nienu (Pacuerno-rpaduueckas padora)

KM-7 Tpexdasusie nenu (IlepekpectHslii onpoc)

KM-8 Dnexkrpuueckue nenu cuHycouganbHoro Toka (KonrponsHas padota)
KM-9 Heynpasnsiemble BeinpssMuTenu (PacuetHo-rpaduueckas pabota)
KM-10 HeymnpaBisiemble BEIIPSIMUTETH. Y CUIIMTEIHN IEPEMEHHOTO TOKA
(KonTposbHas paboTta)

KM-11 Ycunurenu nepemennoro toka (Pacuerno-rpadguueckas padbora)
KM-12 Ycunurenu noctossHHOTO ToKa. Jlornueckue yctporcTa
(TectupoBanue)

KM-13 Mamunsl noctostHHOro Toka (PacuetHo-rpaduueckas pabota)
KM-14 Mammuns! noctostuaoro Toka (KontponbHas padota)

KM-15 Tpexda3zubie acunxpoHHble asuratenu (PacueTHo-rpaduueckas
pabora)

KM-16 Mammns! nepemenHoro toka (TectupoBanue)




XapaKTEPUCTUKHU
CHHXPOHHBIX T€HEPATOPOB
OcHOBHbIE TapaMETPhI U
XapaKTePUCTUKHU
0JTHO(A3HBIX BHIPSIMUTEIICH
OcHOBHBIE TapaMeTPhI U
XapaKTEPUCTUKHU JBUTATEIIEH
MOCTOSIHHOTO TOKa
OcHOBHbIE TapaMETPhI U
XapaKTePUCTUKHU
TE€HEPaTOPOB MOCTOSTHHOIO
TOKa

OCHOBHBIC METOJIBI aHAIN3a
JIMHEHHBIX JIEKTPUYECKUX
IeIei MOCTOSHHOTO TOKa
Metops! pacuéra
MMapaMeTPOB JIEKTPOHHBIX
YCUJIUTEIIEN ITOCTOSHHOTO
TOKa

Meronb! pacuéra
MMapaMeTPOB IEKTPOHHBIX
YCUJIUTEIIEN NTIEPEMEHHOTO
TOKa

Meronb! pacuera
MMapaMeTPOB IEKTPUUECKUX
MaIlIMH OCTOSIHHOTO TOKa
Mertob! pacuera
napameTpoB TpEéxdazHbIX
ACHHXPOHHBIX JIBUTATEIEH
Mertonb! pacuera
MMapaMeTPOB CUHXPOHHBIX
MalInH

Mertob1 pacuera




napameTpoB ogHO(DA3ZHBIX
BBINIPSIMUTETIEH

Mertoan! aHaIM3a
AJICKTPUUCCKUX IIeTei
CHUHYCOUJIAJIbHOTO TOKA
MeTtonap! aHanmusa
MarduTHBIX IIeTeH ¢
MOCTOSIHHBIMHA MarHUTHBIMU
IIOTOKaMH

Meronuku pacuéra
JIEKTPUYECKUX LENEH IIPH
HECUHYCOMIATBHBIX
BO3ACHUCTBHUIX
Kinaccuueckuit Mmeton
aHaJIM3a MePEX0THBIX
MPOIIECCOB

Oco0eHHOCTH aHaIn3a
MarHuTHBIX IIeTeH C
TepeMEHHBIMU MAarHUTHBIMU
IMOTOKaMH

Oco0eHHOCTH aHaIn3a
Tpex(da3HbIX ITEKTPUUECKUX
[enei CHHYCOUJaIbHOIO
TOKa

Oco0eHHOCTH aHaIn3a
AIEKTPUYECKUX Ienei
MOCTOSTHHOTO TOKa C
HEJIWHEHHBIMH DJIEMEHTAMU
Ocobennoctr paboOTHI
CHUHXPOHHBIX T€HEPaTOPOB B
ceTsaX OONBIION MOIIHOCTH
Y eTpoiCTBO, IPUHLIUIL
IEWCTBUS U 0COOEHHOCTH




MIPUMEHEHUS DTIEKTPUUECKUX
MaIlIMH MOCTOSHHOTO TOKa
Y eTpoiCcTBO, IPUHLIAIL
JIEMCTBHUA M OCOOEHHOCTH
MpUMEHEHUS TPEX (Ha3HBIX
ACHHXPOHHBIX JBUTATEICH
Y eTpoiCcTBO, IPUHIIAIL
IEHCTBUA U OCOOEHHOCTH
MIPUMEHEHUSI CHHXPOHHBIX
MalInH

YCTpolcTBO M IPUHLUIL
JIEUCTBUS SJIEKTPOHHBIX
YCUJIUTEIIEH Ha OCHOBE
ONEPALMOHHOIO YCUIIUTENA C
OTPHIIATEIBHON 00paTHOU
CBSA3bIO

YCTpolcTBO M IPUHLUIL
JICUCTBUS OCHOBHBIX
JIOTUYECKHX DJIEMEHTOB.
OcoOeHHOCTH BX
MMOCTPOEHUS

YCTpoicTBO U IPUHLAIL
nercTBUS 0JHO(Aa3HBIX
BBIIIPAMUTEIEH
YCTpolcTBO M IPUHIUIL
JICHCTBUS OJJHOKACKAIHBIX U
MHOT'OKaCKa HBIX
YCUIIUTENEH ¢ O0IIHUM
SMUTTEPOM

[TpuHmn nercrBus
TTOJTYTTPOBOTHUKOBBIX
JTUOJIOB ¥ CTA0MIIUTPOHOB
[Tpunimn nercTBust




OUIIONIIPHBIX TPAH3UCTOPOB
3aKOHBI KOMMYTaluu B
JIEKTPUYECKUX LEIAX
YMers:

CocTaBidTh CXEMBbI
3aMelieHus TpéxdasHbIx
ACUHXPOHHBIX JIBUTaTEJIeH
CocTaBiATh cXeMbl
3aMEICHUS] CUHXPOHHBIX
TEHEPAaTOPOB U CUHXPOHHBIX
JIBUTaTeIeH

CocTaBiATh cXeMbl
3aMEIICHNS TeHEPAaTOPOB U
JIBUTATEJIEN IIOCTOSHHOTO
TOKa

IIpoBoauTh pacueTsl
IIEPEXOIHBIX MTPOLIECCOB
JIEKTPUYECKUX LIETIEN
[IpoBonuTh pacyér
JMHEWHBIX TPEX(a3HBIX
BJIEKTPUYECKUX LIeTen
CUHYCOUJIaJIbHOTO TOKA
[IpoBoauTh pacyér
JMHEWHBIX OAHO(Aa3HBIX
JIEKTPUYECKUX LIENEN TIPH
HECHHYCOUJAIBHBIX
BO3JICUCTBUIX

IIpoBoauTh pacyér
JINHENHBIX ¥ HEJTMHEWHBIX
JJIEKTPUYECKUX Lenen
ITIOCTOSTHHOTO TOKa
IIpoBonuTh pacyér
JINHEMHBIX W HEJIMHEWHBIX

10




0JHO(A3HBIX INEKTPUUECKUX
1enei CHHyCOUJalbHOTO
TOKa

[IpoBoauTts pazpaboTKy
CTPYKTYPHBIX CXEM

U (POBBIX ITEKTPOHHBIX
YCTPOMCTB

[IpuMeHsSTh METO/IBI aHATTN3a
U pacuéra Tpéxda3HbIx
ANEKTPUYECKUX LIeTei
CHUHYCOM/IaJIbHOTO TOKA B
npodeccroHanbHOI
NEeSITEIbHOCTH

[IpuMeHsSTh METO/IbI aHATTN3a
u pacuéra TpaHc(hopMaTopoB
B npoeccroHanbHOM

NS TEIbHOCTH

[TpuMeHATH METOIBI aHATIN3A
1 pacuéra ogAHO(Da3HBIX
MEKTPUYECKUX LiETen
CHUHYCOMIaJIbHOTO TOKa B
npodeccroHanbHOM
JeSITeIbHOCTH

[TpuMeHATH METOIBI aHATIN3A
1 pacy€Ta MarHUTHBIX LieTei
B IpodecCHOoHaTbHON
JeSITeNIbHOCTH

[TpuMeHsATH METOIBI aHATTN3A
U pacyeTa JUHEUHBIX U
HEJIMHEHHBIX AIIEKTPUUECKUX
1erne MOCTOSTHHOTO TOKa B
npodeccroHanbHOI
JIeSITeNIbHOCTH

11




OIIK-6

N-1lonk-e Bribupaer
cpencTBa M3MEPEHHUS,
IPOBOIUT M3MEPEHUS
SJIEKTPUYECKUX u

HEDJIEKTPUYECKUX BEIINYHH,
oOpabaThIBacT pe3yJbTaThl
M3MEPEHUI U OLICHUBAET UX
MOTPEIIHOCTh

3HaTh:

Metoauku pacuera
MOTPEIIHOCTH U3MEPEHUS
UIEKTPUUECKUX BEIUYNH
[Tpunimn nercrBus
JIEKTPOU3MEPUTEIIBHBIX
npubopoB

YMers:

[IpoBonuTh M3MEpEHUS
[apaMeTpoB B JIMHEHHBIX U
HEJMHEHHBIX 0THO(]A3HBIX
IEKTPUUECKUX LETsIX
CHUHYCOM/IaJIbHOTO TOKA
[IpoBouTH U3MEpEHNUS
[MapaMeTPOB B JIMHEHWHBIX U
HEJIMHEHHBIX AJIEKTPUUECKUX
LEMSAX IOCTOSIHHOTO TOKa
O0G0CHOBaHHO BHIOMpPAThH
AJIEMEHTHI JUIsI
HCIIOJIb30BAaHNUS B
YCHJINTENSX IEPEMEHHOTO
TOKa

O60cHOBaHHO BbIOMPATH
IJIEMEHTBI IS
HCIIOJIb30BaHUS B
YCHJIMTEINAX IOCTOSTHHOTO
TOKa

O0G0CHOBaHHO BHIOMPATH
AJIEMEHTHI JIsI
HCIIOJIb30BAaHNUS B
0JIHO(a3HBIX BBIMPSIMUTENSIX
IIpoBoauTs U3MepeHus
MMapaMeTPOB B JIMHEHHBIX

KM-2 Dnekrpuueckue nenu noctossHuoro toka (Ilepekpectusiii ompoc)
KM-5 Onnodasubie 21eKTpUIECKUe IIENU IEPEMEHHOTO TOKa
(ITepexpecTHsblii o11poc)

KM-7 Tpexdasznbie nienu (IlepekpectHbiii onpoc)

KM-9 Heynpasnsemsie Boinpsmutenu (PacuetrHo-rpaduueckas padora)
KM-11 Ycunurenu nepemennoro Toka (Pacuerno-rpadgudeckas padbora)
KM-12 Ycunurenu noctossHHOTO ToKa. Jlornueckue yctporcTBa
(TectupoBanue)

KM-13 Mammss noctostHHOTO ToKa (PacuerHo-rpaduueckas padbora)
KM-15 Tpexda3zubie acuaxponnbie qsuratenu (PacuetHo-rpaduueckas
pabora)

KM-16 Mammnsl nepemenHoro Toka (TectupoBanue)

12




Tpex(azHbIX HEmsIX
CHUHYCOMJIaJIbHOTO TOKA
[IpoBOonuTH U3MEpPEHUE
[IapaMeTpOB YCHIIMTENIEH ¢
OOIIMM SMUTTEPOM
[IpoBoauTh U3MEpeHUs
napamMeTpoB TPEX(PazHbIX
ACMHXPOHHBIX JBUTATEIICH
[IpoBonuTh M3MEpEHUS
[1apaMeTPOB CUHXPOHHBIX
MalIiH

IIpoBoauTs U3MepeHue
rapaMeTpoB
OJTHOTIOJYIIEPUOJHBIX U
JBYXIIOJYTIEPUOIHBIX
0J1HO(ha3HBIX BBITPSIMUTENIEH
[IpoBoauTH U3MEpPEHUE
[1apaMeTPOB DIEKTPUYECKUX
MAaIllMH TOCTOSTHHOTO TOKa
IIpoBoauTh U3MEpPEHUE
I1apaMeTpoOB B yCTPOMCTBAX
Ha OCHOBE OIlepallMOHHBIX
YCUJTUTEIIEH

IIpumeHATH
3IEKTPOU3MEPUTEIBHBIE
puOOPHI AJIs IPOBEJCHUS
M3MEPEHUIN

IIpoBonuth pacyer
MIOTPEIHOCTH MPSIMOTO U
KOCBEHHOI'O U3MEPEHUs
JIEKTPUYECKUX BEINYHH

13




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
3 cemecTp

KM-1. 3J1eKTpnqec1me HENA IMOCTOAHHOI'O TOKAa B YCTAHOBHBIIEMCH PEKUME

®opmbl peanauzanuu: [luceMennas padora

Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec konTpobHOr0 Meponpustusi B BPC: 8

IIpouenypa mnpoBeneHusi KOHTPOJBLHOr0 MeponpusTHsa: PacderHoe 3agaHue 1O TeMe,
BBIIIOJIHSIETCS I0MA.

KpaTkoe cogep:kanue 3a1aHus:
Bapuant 30

Pemmte veTsipe 3a1aun, HOMepa KOTOPBIX yKazaHsl B Tabnuue 1.1. N — Homep rpymmsr; M —
Bar nopsAKoBbIi HOMep 10 y4eOHOMY KypHATy.

M 30

Howmepa 3amau | 1, 10, 17, 18

3anaua 1. OnpenenuTs napaMeTpsl MOCIEA0BATENbHON U MapajuIeIbHON CXeM 3aMelleHus
UCTOYHHKA 110 M3BECTHOMY YYacTKy BHelIHel xapaktepuctuku. [Toctpouts rpapux KIT/(1)
IpU U3MEHEHUHU TOKa OT HyJs 110 (4M) A.

UB

8NT

6N

4N

2N
LA
>

M 2M 3M 4M

3agauya 10. Onpenenuts Hanpsokenue UIT Ha npuemnnke RIT = (10M) Owm, ecnu ABHKOK
MOTEHIIMOMETPa YCTaHOBIICH:

a) B KpalilHeM BEpXHEM TOJIOKEHUU;

0) B KpailHEM HUKHEM TIOJIOKCHUH;

B) B CpeJlHEH TOUKe NOTEHIIMOMETpA.

Comnpotusnenue noreHnuomerpa RIT = (20M) Om, U = (10N) B.
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\d

2 5 \J

3anaua 17. [IpyMeHsiss METO/I CBEPTHIBaHUS, HAUTH TOKH B BeTBsX U Hampsbkerue Uab B
npuBeneHHoi cxeme, eciu E = (10N) B. 3naueHus conpoTHBICHUI:
R1=10m,R2=40M, R3=50M R4=30M R5=00,R6=20mM, R7=1Om.

ae | }

3agaya 18. Mcrnonps3ys METOJ SKBUBAJIEHTHOIO aKTUBHOTO JIBYXIIOJIFOCHUKA, OIIPEIEIHUTh
napaMeTpsl €ro nocie10BaTeIbHON cxeMbl 3amerieHus (Eak u Rak) oTHOCuTENbHO 32KMMOB a
u b B cxeme. E = (16N) B. 3nauenus conporusienuii: R1 =3 Om, R2=20Om, R3=0,R4 =2
OMm, R5=4 Om.
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KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3yJIbTaThl
00y4eHUs 10 JUCIUIIHHE

Bomnpocel/3aganus s mpoBepKu

3Harb: OCHOBHBIE TEPMMHBI, 3aKOHBI U
OIpEEIICHNUS IIEKTPUUECKUX LETIeH

1.Enuuuiibpl u3aMepeHust dJeKTPUIECKUX BETUINH?
2.Kak cBsizanbl MexIy co00il TOK U HANPSHKEHUE HA
MACCHUBHBIX JIEMEHTAX AJIEKTPUUECKUX ILICTICH -
PE3UCTUBHOM, UHAYKTUBHOM U €eMKOCTHOM?
3.PesxxuMbl pabOTHI HCTOYHUKOB YHEPTUU?

4 Kakue 3JIeMEHThI 3JICKTPUYECKOM 11€MU HA3hIBAIOT
HMCTOYHUKAMHU DJIEKTPOIHEPTHH, a KAaKHE -
IIPUEMHHUKaMH?

5.Kak copmynupoBats nepsblii 3akoH Kupxroda
JIJIS TeTIel TOCTOSHHOIO TOKAa?

6.Kax copmynupoBats BTopoii 3akoH Kupxroga
JIIS eIl TOCTOSHHOIO TOKa?

YMmers: IIpoBOaUTE pacd€T JIMHEMHBIX
U HEIIMHEWHBIX JJICKTPUYECKUX LIENeH
IIOCTOSIHHOT'O TOKa

1.Kax onpenenuth ob1iee CONPOTUBIIEHNE yYacTKa
ANEKTPUUECKOM 1IENH C MOCIeA0BATEIbHBIM
COEIMHEHNEM DIIEMEHTOB?

2.Kak onpenenuTs o0I1iee CONMPOTUBIIEHUE yIacTKa
AIEKTPUUECKON IETNH C MapaieIbHBIM COSIMHEHUEM
3JIEMEHTOB?

3.Kaxkoit pexxum paboThl UCTOUHUKA TTUTAHUS
Ha3bIBAIOT PEKUMOM KOPOTKOT'O 3aMbIKaHUs?
4.Kaxoii pexxum paboThl HCTOYHUKA TUTAHUS
Ha3bIBAIOT PEKUMOM XOJIOCTOTO Xoza?

5.Kak onpenenuts 3/C 3KBUBAIECHTHOTO
HCTOYHHUKA?

6.Kak onpenennuTs TOK SKBUBAJICHTHOTO UCTOYHUKA?
7.Kak onpenenuTs BHYTPEHHEE CONMPOTUBICHUE
SKBUBAJICHTHOI'O UCTOYHUKA?

8.Kak paccunurtarh napaMeTpsl MOCiIeI0BATENbHON
CXEMBI 3aMeleHUs UICTOYHHNKA?

9.Kaxk paccuntarh napaMmeTpbl NapajuieIbHOW CXEMBI
3aMeIIeHNUs NCTOYHNKA?
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmukuy 6bINOIHeHUs 3Hanus: 3aaa4u penieHsl BepHo. [IpuBeeHb! Bce
HeoOxoaumbIe (hopMyitbl. Ha cxemax uMeroTcst Bce HeoOXoaumMbie 00o3HaueHus. K pereHuro 1anbt
pas3BepHyThIe MosicHeHus. CTyIeHT IEMOHCTPUPYET MOHUMaHKe 3akoHOB Kupxroda u Beioupaer
ONTHMAJTLHBIA METOJT PEIICHUS ISl KaX 0 3a1auu.

Oyenka: 4 («xopomioy)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmukuy 6bINOJIHeHUs 3HAHUs: 3a1a4¥ PEIICHBI BEPHO, HO TIPU PEIICHUU
JIOITYIIICHBI He3HAUUTEIbHBIC OOKU. [IpuBeaeHs! Bce HeoOXoaumbie hopmyibsl. Ha cxemax
UMEIOTCS Bce He0OXoquMble 0003HaueHus. K pemieHuro nanpl Kpatkue nosicieHus. CTyaeHT
JIEMOHCTPHPYET MMOHUMaHKEe 3aKOHOB Kupxroda.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blNOIHEHUs 3HaKUA: 3aa4l pellieHbl YaCTUYHO BEPHO, IIPH PELLICHUU
JOIyILEHbI rpyOble onOKu. [IpruBeneHsl He Bce pOopMyIIbl, HA CXEMaX UMEIOTCS HE BCE
0003HaYeHMS WK K€ OHU IPOTHBOpeyar peuteHuto. K pemenuto He gano nosicieHuil. CtyaeHt
BbIOMpAET HE caMble ONTUMAJIbHbIE METO/IbI JUISl PEILICHHUS 3a/1a4.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 8binoIHeHUs 3Hanus: 3a1a4d PEIICHBI ¢ TPYOBIMU ONTUOKAMU WITH HE
peteHbl BoBce. [IpuBeieHbl He Bce (OpMYJIbl, HA CXeMaX UMEIOTCS He BCe 0003HAUCHHUSI WITH e
OHHM TIPOTUBOpEUAT pemeHno. K pemrenuto He gaHo noscHeHui. CTyIeHT BRIOUpaeT He caMble
ONTHMAJIbLHBIC WM YK€ HEITOAXOIAIINE METOIBI JJIA PELICHUS 3a/1a4, 3aKoHbl Kupxroda npumMeHser
HEBEPHO.

KM-2. DjiekTpuyecKue nenu nocTossHHOro TOKa

®opMbl peau3anum: 3anIuTa 3aJaHus

Tun KOHTPOILHOr0 MeponpusaTHs: IlepexpecTHEI orpoc

Bec koHTpOIbHOrO Meponpusitusi B BPC: 12

IIpouenypa mpoBegeHHs] KOHTPOJIBLHOr0 MeponpusiTusi: 3amura j1abopaTopHOM padOTHI MO
TeMaM "DJIEKTpUYECKUE LIENM MOCTOSHHOTO TOKa B ycTraHoBHBHIEMcs pexume" u "llepexomHsie
IPOLIECCHI B BJIEKTPUUECKHUX LEMSAX MOCTOSTHHOTO TOKA'", BBIMOJHSIETCS Ha JIAOOPATOPHOM 3aHSITHH.
3amuTa TeMbl B Oecelie ¢ mperoiaBaTesieM.

Kparkoe cogep:xanue 3aiaHus:
Bapuanr 15

1. OnpenenuTh BBIXOIHOE HANPSHKEHHE TUHEHHOTO ToTeHnuomerpa npu 1 = 0,6, ecmm E1 = 20
B,E2=15B,E3=5B, R0=1 xkOm, Ra = 0,5 xOm.

- O
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2. Tpu pesucropa ¢ conporusineausMu R1, R2 u R3 moacoennHeHb! K HCTOYHUKY TOCTOSIHHOTO
Toka. OnpeaenuTs, Kak N3MEHNUTCS [TOKa3aHUe aMIIepMeTpa ITPH O00YEePEeTHOM YBEITHUCHUN
compoTuBieHui pesucropa R1, pesucropa R2, pesucropa R3.

®

1 R,

3. B nenu npoucxoaut kommyTtanus B MOMEHT BpeMeHH t = 0. Onpenenuts moCTOSHHYIO
BPEMEHHU 1 YCTAaHOBUBIIIEECS 3HaUEHUE HaIpshKeHUs Ha koHaeHcaTtope UCy. E=30 B, R1 =

200 Om, R2 =400 Om, C =90 MxD.

o

R1

T
S
||
|

R>

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

BaHHaHI/IpOBaHHHe PE3YyIbTAThI o6yquI/1;1 o
JUCIHHMITIIMHE

Bomnpocsl/3aganus i1 IpoBepKU

3HAaTh: 3aKOHBI KOMMYTaluu B 1.Kak chopmynrpoBath nepBblil 3aKOH
AIIEKTPUYECKUX LIETISAX KOMMYyTauuu?
2.Kak chopmynupoBaTh BTOPOii 3aKOH
KOMMYyTaluu?
3uare:  Kilaccmyeckuit  Meron — aHanmsa 1.B ueM 3akirodaeTcst KIAaCCUYECKUI MeTO

MIEPEXOIHBIX MTPOIIECCOB

aHaJIM3a MEePEXOHBIX MPOIIECCOB B
ANEKTPUUECKUX 1ENsX?

2.YTo0 Ha3bIBAIOT MEPEXOTHBIM MPOIIECCOM B
ANEKTPUUECKUX LENsX?

3.B ueM 3aKJIF0YarTCsI 0COOCHHOCTH aHaIM3a
MEePEXOIHBIX MPOLIECCOB B LIETISIX C
MOCJIEIOBATENILHEIM COeTUHEHUEM
COEIMHEHUEM KOHJIEHCATOpa, KaTyIIKU
WHIYKTUBHOCTH W pe3ucTopa’?

3HaTh: MCTOI[I/IKI/I pacu€Ta MNOrpCIIHOCTH
HU3MCPCHUSA DJICKTPUUCCKHUX BCIIMYNH

1.YT0 Ha3bIBAOT NPSMBIM U3MEPEHUEM
AIEKTPUYECKON BETUYUHBI?

2.YT0 Ha3bIBaIOT KOCBEHHBIM U3MEPEHUEM
ANEKTPUYECKON BEITMYHUHBI?

3.YTo Ha3BIBAIOT a0COMIOTHOM MOTPEITHOCTHIO
WU3MEPEHHUS DJICKTPUUECKON BETUINHBI?

4 Yt0 HA3BIBAIOT OTHOCUTEIBHOMN
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3annaHUpOBaHHBIE PE3yNbTAaThl 00YUEHUS 10
JTUCHUTIIINHE

Bonpocei/3aganus 1iist mpoBepKu

MTOTPEITHOCTHIO U3MEPECHHUSI IIEKTPUUECKON
BEJIIMYMHBI?

3HaTEb: [Tpunnmn IEUCTBUA
AIIEKTPOU3MEPUTEIBHBIX IPUOOPOB

1.Kakum oOpa3om B Lieb TOCTOSTHHOTO TOKA
CJIelyeT MOAKII0YaTh aMIepMerp?
2.Kakum o0pa3om B Liellb TOCTOSTHHOTO TOKA
cJeayeT NOAKIYaTh BOJILTMETP?

YMmerh: IlpuMeHsTh METOIbl aHadu3a |
pacdera JINHEMHBIX 51 HEJIMHENHBIX
SJIEKTPUYECKUX LIETNEeH MOCTOSIHHOIO TOKa B
po(heCcCHOHATLHOM e TEIIEHOCTH

1.Kakoit MeToj onpeiesieHus MapaMeTpoOB
ANEKTPUYECKON e NPUMEHSTH IIPU aHATIN3E
LMY MOCTOSIHHOT'O TOKA C OJIHUM UCTOYHUKOM
nuTaHus?

2.Kakoi MeToJ1 onpeiesieHus mapamMmeTpoB
ANEKTPUYECKON 1eNH MPUMEHSTh IIPU aHATIN3E
[[ENU MIOCTOSTHHOT'O TOKAa € MapauieIbHbIM
COEIMHEHNEM BETBEN?

3.Kakoii MeTon1 onpeeneHust mapaMeTpoB
ANEKTPUYECKON e MPUMEHSTH IIPU aHATIN3E
L[N MOCTOSTHHOT'O TOKA C HECKOJIbKUMU
WCTOYHUKAMU MTUTAHUS?

4.KakuMm o0pa3oM COCTaBUTh CUCTEMY
yYpaBHEHUH ISl ONIPEACIICHUS] TapaMeTPOB
AIIEKTPUYECKOM 1IeTTH TOCTOSIHHOTO TOKA C
pUMEeHEeHHEeM 3akoHOB Kupxroda?

5.Kak ornpenenuTs MOIIHOCTb,
BBIPa0ATHIBAEMYIO MJI€aJIbHBIM UCTOUHUKOM
HanpsHKEHUs?

6.Kak onpenenuTh MOIIHOCTb,
BbIpa0aThIBAEMYIO UI€aTbHBIM HCTOUHUKOM
TOKa?

7.Kak paccuuTaTh MOIIHOCTh TPUEMHUKA B
LENAX ITOCTOSIHHOI'O TOKa?

Ywmere: [IpoBOaUTH pacyeTbl NEPEXOIHBIX
MPOLECCOB AIEKTPUUECKHUX LIETIEN

1.Kak onpeznenuts HanpspKeHUE KOHJEHcaTopa
B L[N C M1OCJIEIOBATEIbHBIM COEIMHEHUEM
KOHJIEHCATOPa U PE3UCTOPA MIPH UX
MOJIKJIFOUEHUH K UICTOYHHUKY ITOCTOSTHHOTO
HanpsoKeHus?

2.Kax onpenenuTs HanpshkeHUE KOHEHcaTopa
B LI C I1OCJIEOBATEIbHBIM COEIMHEHUEM
KOHJIEHCATOpa U PE3UCTOPA MPH UX
OTKJIFOYEHHUU OT UCTOUYHHUKA IIOCTOSHHOT'O
HarpsHKeHus?

3.Kak onpenenuTs TOK KaTylKH
MHAYKTUBHOCTH B IIETIH C TIOCIIEI0BATEIbHBIM
COEJMHEHUEM KaTYIIKU U PE3UCTOPa IPU UX
MOJIKJIFOUEHUH K UICTOYHHUKY MTOCTOSTHHOTO
HaNpPsDKEHUs?

VYMerb: [IpUMEHATh 3JIEKTPOU3MEPUTEIBHBIE
nprOOPHI 171 TPOBEACHUS N3MEPEHHI

1.Kak nogoOpath BOJIBTMETP 17151 IPUMEHEHUS
B LIENSIX TIOCTOSIHHOTO TOKA IO €ro Mpeaeity
M3MEpEHUS U KJIacCy TOUHOCTH?

2.Kak nomoOpats amrnepmeTp it IpUMEHEHHS
B L[ENSIX MIOCTOSIHHOTO TOKA IO €ro Mpeieny
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3annaHUpOBaHHBIE PE3yNbTAaThl 00YUEHUS 10
JTUCHUTIIINHE

Bonpocei/3aganus 1iist mpoBepKu

HN3MEPCHUA U KJIACCYy TOYHOCTHU?

VYMmers: [IpoBoauTs M3MEPEHUS NApaMeTpOB
B JIMHEWHBIX U HEJIMHEHHBIX DJIEKTPUYECKHUX
LEIAX IOCTOSHHOIO TOKa

1.Yto Ha3bpIBalOT BHEIIHEN XapaKTEPUCTUKON
MCTOYHHKA OCTOSIHHOT'O TOKa/HAIIPSKEHUS?
2.Kak npoBecTH U3MEpEHNE TapaMeTpOB

HMCTOYHHKA DJICKTPOIHEPTUn?
3.Kak skcniepuMeHnTanbHo noctpouts BAX
JIMHEMHOTO Y HEJIMHEIHOT O TPUEMHUKA?

YMmers: IIpoBOAMTHE pacyeT IOrpemHOCTH
OpsIMOTO M KOCBEHHOIO  H3MEpEHUs
ANEKTPUYECKUX BEIUYHUH

1.Kak paccunTbiBaeTcsi HOTPEIIHOCTD MIPSIMOTO
n3MepeHus?

2.Kakum 00pa3oM pacCunTHIBACTCS
MOTPEITHOCTh KOCBEHHOTO H3MEPEHHSI?

3.Kak paccuutaTth OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPUTEIILHOTO MTPUOOpa Mo
€ro KJIacCy TOYHOCTH?

4.Kak paccuntarh aOCOJTIOTHYIO IOTPEIIHOCTD
HU3MEPUTEIIEHOTO Tprubopa 1o ero
OTHOCHTEJIBHOM MOTPEeUTHOCTH?

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6bInoIHe s 3Hanus: 3aaadn pereHsl BepHo. [IpuBenens! Bce
HeoOxoaumbIe popmyitbl. Ha cxemax mmeroTcest Bce HeoOxoauMble 00o3HaueHus. CTyIeHT gaer
pa3BepHYTHIEC MOSCHEHUS 110 PELICHUI0, 000CHOBHIBAET BEIOOP METO/A PEIICHHs KaX 101 3a/1a4H,
JIEMOHCTPHPYET TOHUMAHNUE TEMbI U BEIOMPAST ONTHUMAIBHBIA METO ] pEIICHHs IS KaXKI0H 3a/1auu.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmukuy 8bIN0OIHeHUs 3HaHuA: 3aa4u pellieHbl BEpHO, HO IPU PELIEHUU
JIOTTYIIIEHbI HE3HAUYNUTEIbHBIE OLINOKHU, KOTOPHIE CTYIEHT MOKET UCIPABUTh CAMOCTOSITENILHO 110CIIE
ykazaHus npenojasatens. [IpuBenensl Bce HeoOxoaumble popmyiel. Ha cxemax nMerorcs Bce
HeoOxouMble 0003HaueHus. CTyleHT JeMOHCTpUpYET MOHUMaHue 3akoHOB Kupxroda, naer
MOJIPOOHBIE MOSICHEHUS 110 PEIIEHUIO.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: 3aa4¥ PEIIeHbl YaCTHYHO BEPHO, NPH PEIICHUH
JonyuieHsl rpyobie omunoku. [IpuBeneHsl He Bce GOpPMYIIbI, Ha CXeMax UMEIOTCS He BCe
0003HAYCHHS WIIN K€ OHU TIPOTUBOpEYAT pereHnto. CTyneHT BRIOMpaeT He caMble ONTUMAaIbHBIE
METOBI IS peIIeH s 3a/1a4 WIM HE MO>KET 000CHOBATh BBIOOP METO/IA.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)

Onucanue xapakmepucmuku 6bINOJIHEHUs 3HAHUA: 3a]]auil PEIIeHbI C TPYOBIMH OIIMOKaMH WA HE
pEIIeHBI BOBCE, CTYJICHT HE MOXKET CIPABHTHCS C PEIICHUEM JIaXKe IMPU TIOMOIIH MTPETIo aBaTelIs.
[TpuBeneHs! He Bce (OPMYIIBI, HA CXeMaxX UMEIOTCS He Bce 0003HAYCHHSI MIIK K€ OHU MPOTUBOPEYAT
pemrennto. CTyIeHT BRIOMPAET HE CaMble ONTUMATBHBIC HITH e HETTOIXOJIATIIE METO IbI JIJIs
pelieHus 3aaa4, 3akoHbl Kupxroga npuMeHser HEBEpHO.

KM-3. DjiekTpr4ecKHe nenu nocTossHHOr0 TOKa
®opmbl peanausanuu: [luceMenHas padora
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Tun KoHTPoAbHOT0 MeponpusiTusi: KonrponsHas padora
Bec konTpoabHoro meponpusitusi B bPC: 20
IIpouenypa npoBeeHusi KOHTPOJIbLHOr0 MeponpusTus: KonTpoibHas paboTta, IpoBOAUMAs HA

cemuHape. [Ipo1omKUTETbHOCTD - 45 MUHYT.

KpaTlcoe CodcpKaHUuE 3alaHUA:

Bapuant

30

3anaua 1. Onpenenuth BXogHOE conpoTuBiacHue (1 6amn)

o

10 Om

3anaua 2. OnpenenuTs HaNpsDKEHUE HAa TepMopesucTope ¢ 3anannoi BAX. E=22 B, R1 =55

Om, R2 =66 Om, R3 =30 Owm. (2 6anna)

UB|O0

1

2

3

3,5

4

LA |0

0,05

0,1

0,2

0,4

0,6

E

R

1

R,

R,

3agaua 3. Pemas 3aqaqy MeTO0M SKBHBAJICHTHOTO aKTHBHOTO JIBYXIIOJFOCHUKA, OTIPECITUTh
ToK B pe3uctope R2.E=60B,R1 =8 OM,R2=120M,R3=80M,R4=6 OM, R5=2 Om (2

Oaya)
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyIbTaThl 06y‘IeHI/I${ 10
JUCIHHMITIINHE

Bonpocsi/3aganust 11st IpoBepKH

3HaTh: OCHOBHBIE METOABI AaHAIN3a JIMHEUHBIX
9JIEKTPUYCSCKHUX IIeTel TOCTOSIHHOIO TOKa

1.B 1em 3akirodaercs METO] CBEPThIBAaHUS ?
2.B ueM 3aKIII0uaeTCs METO
SKBUBAJICHTHOTO aKTUBHOTO
JBYXIIOJIFOCHUKA?

3.B 4eM 3akio9yaeTcsi MeTO MEKIYY3JI0BOTO

HanpspKeHus?

4.Kakoe coeIMHEHNE 3JIEMESHTOB B IICITH
IMOCTOSIHHOTO TOKA Ha3bIBAIOT
MOCJIEOBATEIbHEIM?

5.Kakoe coeguHeHne SJIEMEHTOB B I[CH
ITOCTOSIHHOT'O TOKA Ha3bIBAIOT
TapauieTbHbIM?

3Hatb: OCOOEHHOCTH aHanM3a 3JIEKTPUUECKUX
Herne IMOCTOSHHOIO TOKAa C HEIMHEHHBIMHU
DJIEMEHTaMHN

1.Kakum oOpa3om npoBOJUTH aHATIU3 LENH
IIOCTOSTHHOT'O TOKA C HEJIMHEHHBIMU
3IeMeHTaMu?

2.B ueM 3aKIII04aeTcs METOJ IEPECEUEHUs
XapaKTEPUCTHUK?

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6blnoHenus snanus: TloydeHne olieHKr He MeHee 4,5 Oauia npu
pellieHUH 33]1a4 U3 KOHTPOJIBHOM paboThI

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6vlnoHeHus 3nanus: TloydeHne olieHKN He MeHee 3,5 Oauia npu
pelleHUH 33]1a4 U3 KOHTPOJIBHOM paboThI

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
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Onucanue xapakmepucmuku 6pinonenus 3nanusa: 1lonydeHue olieHKl He MeHee 2,5 6aia npu
pELIeHNH 3a]1a4 U3 KOHTPOJIbHOU paboThI

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu ébinoaneHus snanus: Ilonyuenne oneHku Menee 2,5 6auia npu
pelIeHIH 33129 U3 KOHTPOJIBHOM paboThI

KM-4. O):[HO(l)afiHLIe AJNICKTPHYECCKUEC HENNH CUHYCOUTAJIBHOI'O TOKa

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 8

IIpouenypa nmpoBeaeHnsi KOHTPOJBLHOIO Meponpusitusi: PacuetHoe 3ajjaHue 1o JTaHHOM TeMme,
BBITIOJHSETCS IoMa.

Kparkoe cogepkanue 3agaHus:
BapuanTt 30

Pemuth Tpu 3a1aun, HOMEpa KOTOPBIX yka3aHbl B Tabnuie 2.1. N — Homep rpymnmsr; M — Bam
MOPSIIKOBBIM HOMEP M0 Y4EOHOMY JKypHAaITYy.

M 30
Howmepa 3amau | 36, 8, 12

3agaya 30. 3anuiuTe BbIpaKEHUE MTHOBEHHOTO 3HaueHus BxogHoro Hanpsbkenuss UAD, eciu
JICUCTBYIOIIME 3HAYCHUS HAMPsDKEHKMI Ha ydacTkax 1enu paBubl: UAB = (10N) B; UBK = (5N)
B; UKD = 60 B. IlocTpoiiTe Tomorpapu4eckyro guarpammy.

A B

D K

3amaua 8. Onpene/uTh mapaMeTphl MOCIEI0BATEILHON CXEMbI 3aMEIIEHHSI TACCHBHOTO
JBYXTIOTFOCHHKA 0 JAHHOM ocuusutorpamme. HaprcoBaTh cxeMy U IOCTPOUTH BEKTOPHYIO
nuarpammy. Um = (N) B, Im = (M) A.
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3agaya 12. HauepTuth cxemy 3aMelIeHUs LIETIH, yKa3aB XapaKTep 3JEMEHTOB, BKIIFOUEHHBIX B
uenb. [TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB U TONOIpaUUeCcKyro JuarpaMmy
HanpspkeHui. OnpenennTh aHATUTHYECKU U rpadudeckn BEIXOIHOE Hampspkenue. BxogHoe
nanpspkenne UBx = (10N)sinwt B. 3nauenus conporuBineauii Z1 = -j10 Om, Z2 =10 Om, Z3 =

8 Om, Z4 = -j8 Om.
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KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3arIaHupOBaHHbIE PE3YIbTAaThl 00YyUEHUs
10 TUCUUIUINHE

Bomnpocel/3aganus s npoBepKu

YMmers: IIpoBoauTh pacy€r JIMHEUHBIX U
HEJIMHEWHBIX OJHO(]A3HBIX ANEKTPUUECKUX
Lelel CUHYCOUIaJIbHOTO TOKa

1.Yemy paBeH yroa ciBura a3 Mexay
KOMIUIEKCHBIM TOKOM U HamlpsKEHUEM Ha
PE3UCTUBHOM 3JIEMEHTE?

2.Yemy paBeH yroi casura a3 Mexmy
KOMIUIEKCHBIM TOKOM U HalPsKEHUEM Ha
VHJYKTUBHOM 3JI€MEHTE?

3.Yemy paBeH yroia casura a3 Mexay
KOMIUIEKCHBIM TOKOM U HamlpsKEHUEM Ha
€MKOCTHOM DJIEMEHTE?

4.Kak onpenenuTs aKkTUBHYIO MOIITHOCTh B IIETH
CHUHYCOMIAJIbHOTO TOKa?

5.Kak onpenenuts peakTUBHYIO MOIITHOCTh B
LIENU CUHYCOMJIAIbHOIO TOKa?

6.Kak onpenennTh MOTHYI MOIIHOCTH B LIEMU
CHUHYCOMIAJIbHOTO TOKa?

7.Kak 3anmcaTe MTHOBEHHBIE 3HAYEHUS
HaIpsDKEHUS M TOKA HAa PE3UCTUBHOM DJIEMEHTE?
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3anaHUpOBaHHbIE pe3yibTaThl 00ydeHus | Bompocel/3aganus nmis npoBepKu
10 TUCLUILINHE

8.Kak 3anucarb MrHOBEHHbIE 3HAUECHUS
HaIpsDKEHUS U TOKA HAa UHAYKTUBHOM BJIEMEHTE?
9.Kak 3anucaTh MTrHOBEHHbIEC 3HAYECHUS
HaIpsDKEHUS U TOKa Ha EMKOCTHOM 3JIEMEHTE?
10.Kak nmpumeHsTh niepBbIi 3akoH Kupxroda mms
MTHOBEHHBIX U KOMIUIEKCHBIX 3HAUYCHUN
CUHYCOM/IaJIbHO N3MEHSIIOIIUXCS BEJIUYUH?
11.Kak npumensts Bropoii 3akoH Kupxroda ams
MIHOBEHHBIX U KOMIUIEKCHBIX 3HaUYEHUI
CHUHYCOUJIAJIbHO U3MEHSIIOIINXCS BEJIMUUH?
12.Kak onpenennuTs MTHOBEHHOE 3HAYEHHUE TOKA B
HEJTMHEHWHOM 3JIEMEHTE MPHU MOAKIIOYEHUH €To K
HMCTOYHUKY CUHYCOUJAIBHOTO HAPSKEHUS?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuku bINoJIHeHUsl 3HaHusA: 3aJadu penieHsl BepHo. [IpuBenens! Bce
HeoOxoaumbIe popmyibl. Ha cxemax mmerorcest Bce HeoOxoauMble 000o3HaueHus. K 3agauam
MIPUBEICHBI HEOOXOIMMBIC BEKTOPHBIC U TOTIOrpadrueckue quarpammel. K pemeHuro qaHbt
pa3BepHyThIe MosicHeHus. CTYISHT IEMOHCTPUPYET MIOHUMaHKE 3aKOHOB Kupxroda u npumeHsieT
UX B KOMILIEKCHOH (opme.

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmukuy 8bINOIHeHUs 3HaAHUA: 3a1a4H PEIICHBI BEPHO, HO IPU PELICHUU
JIOTIYIIEHbI He3HAUUTeIbHbIE ONOKU. [IpuBeneHs! Bce HeoOXxoanmbie popmynbl. Ha cxemax
UMEIOTCS Bce HeoOXoauMble 000o3HaueHus. K 3a1auam npuBeieHbl HEOOXO0AUMBIE BEKTOPHBIE H
tonorpaduueckue auarpaMmel. K periennto nansl kpatkue nosicieHust. CTyIeHT IeMOHCTPUPYET
noHMMaHue 3akoHOB Kupxroga, HO coBepIraeT He3HAYNTEIbHBIE OINOKH TP WX TPUMEHEHHUH B
KOMIIJIEKCHOM BUJIE.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmukiy 6bINOJIHEHUs 3HaHUA: 3aauy PEIIeHbl YaCTHYHO BEPHO, P PEIICHUH
JonyuieHsl rpyobie ommnoku. [IpuBeneHsl He Bce pOpPMYIIbI, Ha CXeMax UMEIOTCS He BCe
0003HauSHHSI WIIH K€ OHU IPOTHBOPEYAT pelIeHn 0. BekTopHbIe u Tororpaduyeckue quarpaMmmbl
noctpoeHsl ¢ omubdkamu. K perienuto He naHo nosicieHuil. CTyIeHT coBeplIaeT rpyobie omuOKu
NpH IPUMEHEHNHU 3aKOHOB Kupxroda B KOMIUIEKCHOM BHJIE.

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)

Onucanue xapaxmepucmuku 6bINOJIHeHUs 3HaHUs: 3aa91 PEIICHBI ¢ TPYOBIMH OITMOKaMH W HE
petiensl BoBce. [IpuBenens He Bce GOpMYIIbI, HA CXeMax UMEIOTCS He Bce 0003HAYCHHUSI UITH JKe
OHM TIPOTUBOPEUAT pelIeHUI0. BekTopHbIe U Tonorpaduueckue nuarpaMMbl TOCTPOCHBI €
omunOKaMu WK OTCYTCTBYIOT. K pemieHuto He 1aHo nosicHeHuil. CTyJeHT HeBEPHO MPUMEHSIET
3aKkoHBI Kupxroda B KOMIIJIEKCHOM BH/IE.

KM-5. OnHoda3Hble d1eKTpUYecKHe el epeMeHHOro ToKa

®opmbl peanu3anmu: 3alinTa 3a1aHUSA
Tun KOHTPOILHOr0 MeponpuaTHa: IlepexpecTHBI orpoc

Bec konTposbHOr0o Mmeponpusitusi B BPC: 12
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IIpouenypa npoBeaeHnsi KOHTPOJILHOT0 MEPONPUATHS: 3a1UTa TA00PATOPHBIX padOT MO TeMaM
"DNeKTpUuUeCcKue WENU CUHYCOMJaIbHOro Toka", "HacTOTHbIE CBOMCTBA JJIEKTPUUYECKUX Ienen
cunycouanpHoro Ttoka", "HecunycompaibHble BO3JAEHCTBUS B DJIEKTPUYECKUX  Lemax",
BBITNOJIHAETCS Ha 1a00paTOPHOM 3aHATHH. 3allliTa TeMbI B Oecezie ¢ mpenogaBaTeieM.

Kpatkoe conep:xanue 3aganus:
Bapuant 15

1. IIpu kaKo#i 4aCTOTE HACTYIMT Pe30HAHC TOKOB? [I0CTPOUTH BEKTOPHYIO THArpaMMy MpH
pe3onance. [Toctpouts 3aBucumocts Z(f). R =10 Om, L =20 mI'H, C = 2 MxD.
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2. Onpenenuth NOKa3aHue BoJabT™METpa. [locTponts BekTopHyto auarpammy. U =10 B, R1 =
R2 =10 Om, XL = XC =10 Om.
R
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupoBaHHbIE Pe3yNbTaThl 00yueHus 1o | Bonpockl/3aganus s IpoBepKU
JUCITUIUINHE

3HaTh: MeTonMKu pacuéra 3IEKTPUUYECKUX 1.YUrto Ha3bIBatoT 35eKTpuueckumM punstpom? B
Lemnen npu HECUHYCOUIAJIbHBIX 4€M €ro Ha3HaueHue?
BO3JICUCTBUSAX 2.KakuMm o0pa3oMm npeacTaBUTh

MEPUOINYECKOE HECUHYCOUIAJIBHOE
HaIpsDKEHNE/TOK MPpU oMol psigoB Oypbe?
3.Kakue npuyuHbI NPUBOIAT K MOSBICHUIO
BBICIIIMX TAPMOHUK TOKA Y HAMPSHKEHUS HA
OTJIENIbHBIX YYaCTKaX 3JIEKTPUUECKOU Lenu?
4.B yewm 3aKJII09aeTcsl MPUMEHEHHE METO 1A
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3annaHupOBaHHBIE PE3yIbTaThl O0yUEHUs 10
JTUCHUTIIINHE

Bonpocsi/3aganus 11t mpoBepKu

CYIMEPIIO3HIINI TIPU aHATIU3E YJIEKTPUICCKUX
LIeTIeH IEPEMEHHOI0 TOKa IIPU
HECHUHYCOUTAJIbHBIX BO3JACHCTBUSX?

VYMmers: IIpumeHATs METOABl aHalIu3a U
pacuéra oHO(A3HBIX NEKTPHUUECKUX LieneH
CHUHYCOMAJIbHOTO TOKa B
podeCCHOHATIBHOM 1€ TETbHOCTH

1.C ueM CBsI3aHO NOSABIIEHUE PEAKTUBHON
MOIIIHOCTH B LEMSAX CUHYCOUJAIBHOTO TOKa?
2.Yro takoe Ko3(UIMEHT MOIIHOCTH?
3.Kakum 00pa3oM MOBBICUTH BETHUUHY

ko3¢ UIeHTa MOIITHOCTH B TETSIX
CUHYCOHMIaJIbHOTO TOKa?

4.Kax onpenenuTs 4acToTy, IpU KOTOPOH
HACTYIAET PE30HAHC HANPSIKEHUM?

5.Y10 Ha3BIBAIOT PEKUMOM PE30OHAHCA
HanpspKeHUun?

6.Kakoe ycioBue JOKHO OBITH BBHITTOJIHEHO
JUISL TOCTHIKEHUS pexKrMa pe30HaHca
HaNpsOKEHUH B 1ienu?

7.Kakumu cBoicTBaMU XapaKTepU3yeTcs Lelb
CHHYCOMJAJIBHOTO TOKa, paboTaromias B
pEeXKHME pe30HaAHCA HAPSKEHUM?

8.UTo Ha3bIBAIOT PEKMMOM PE30HAHCA TOKOB B
HEMNsIX CHHYCOUAAIBHOTO TOKa?

9.Kakoe ycioBue JOJKHO OBITH BBHITTOJIHEHO
JUISL TOCTHYKEHUS B IIETIH PEKMMa pe30HaHca
TOKOB?

10.KakuMu cBOKCTBaMH XapaKTEPU3YIOTCS
LIeNlb CUHYCOMIaJIbHOTO TOKA, paboTaroias B
pEKHMME PE30HAHCA TOKOB?

11.Kak mpoBecTH aHaM3 1MW ¢ HETMHEHHBIM
3JIEMEHTOM, MOAKII0YaEMOMN K UICTOYHHUKY
CHUHYCOMIAJIbHOTO HaIpsDKEHUs?

YMmers:  IIpoBoguTe pacuér  JIMHEMHBIX
OIHO(A3HBIX JJIEKTPUYECKUX IeNel Ipu
HECUHYCOMUIAIIBHBIX BO3JACUCTBUAX

1.Kak onpenenuts neicTByOIIEE 3HAYCHHE
HaprDKeHI/ISI/TOKa IIprU HECMHYCONJAJIbHBIX
BO3JIEUCTBUSIX?

2.Kak paccuutarh aKTUBHYIO MOIIHOCTh
ydacTKa [enH MNPy HECHHYCOUJANbHBIX
BO3IEHCTBUIX OT HCTOYHUKA?

3.Kak onpenensiercss k03 PUIMEHT nepenadn
AJIEKTPUIECKOTO (huibTpa?

YmMmers: IIpoBoauTe M3MEpEHHUs MMapaMeTpoB
B JIMHEHHBIX M HEJIWHEHHBIX OJIHO(Aa3HBIX
NIEKTPUYECKUX LENSIX CHUHYCOUJAIbHOIO
TOKa

1.Kakum o0Opa3oM ornpenenuTs Z-napamerpbl
JMHENHOr 0 YEeThIPEXTOIOCHUKA O
pe3yJibTaTaM U3MEpeHHui?

2.Kakum oOpazom onpenenstores Y-
IapaMeTpsl TMHEWHOTO YETHIPEXTIOIOCHUKA T10
pe3yabpTaTaM U3MEPEHHI?

3.Kakum oOpaszom omnpenenuts H-napamerpsl
JMHENHOr 0 YEeThIPEXTIOIOCHUKA O
pe3yJibTaTaM U3MEpeHUi?

4.YT10 Ha3bIBAIOT aMILIUTYTHO-4YaCTOTHON
XapaKTePUCTUKON dIIEKTPUIECKOro GpuiabTpa?
5.Kak skcniepruMeHTAIBHO OJIY4YHTh
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3anaHUpOBaHHbIE pe3ynbTaThl 00ydeHus no | Bompockl/3aganust 11t mpoBepku
JTUCHUTIIINHE

aAMIUIUTYIHO-YAaCTOTHYIO XapaKTEPUCTUKY
ANEKTPUYECKOTo PribTpa?

6.Kakum o6pa3oM 1o moka3zaHusiMm
HU3MEPUTEINIbHBIX PUOOPOB CYAUTH O
JOCTUKEHHUH B LIETIH CUHYCOUJIATbHOTO TOKA
peXrMa pe30HaHCa HAPSHKEHUN?

7.Kakum o6pa3oM 10 MmoKa3aHUusM
HU3MEPUTEINIbHBIX PUOOPOB CYAUTH O
JIOCTUKEHHUH B LIETIH CUHYCOMJIaTbHOTO TOKA
peXHMMa pe30HAHCA TOKOB?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuku 6bIN0IHeHUs 3Hanus: 3aaadn pemeHsl BepHo. [IpuBeneHs! Bce
HeoOxoaumbIe popmyiibl. Ha cxemax umerotcest Bce HeoOxoaumMblie 0003HaueHus. K 3aqauam
MIPUBECHBI HEOOXOMMbIE BEKTOPHBIC M TOTOrpaduueckue quarpaMmel. CTyIeHT gaeT
pa3BEpHYTHIC MOSICHEHUS 110 PEIICHUI0, 0OOCHOBBIBAET BHIOOP METO/Ia PEIICHHS KaXKI0W 3a1a4H,
JEMOHCTPHPYET MMOHMMAHHUE TEMBI U YMEET IPUMEHSATH 3aK0oHbI Kupxroda B KOMIUIEKCHOU (hopme.

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu bINOJIHeHUs] 3HaHUA: 3aJaul PEIIeHbl BEPHO, HO MPHU PEUICHUH
JIOITYIIICHBI HE3HAYUTEIHHBIC OTUOKHU, KOTOPHIE CTYICHT MOKET UCIIPABUTh CAMOCTOSTEIILHO TTOCIIE
yKa3aHwusl rpernojaasareiis. [IpuBeieHsl Bce HeoOxoaumblie popmyiibl. Ha cxemax uMerorcs Bce
HeoOxoaumble 0003HadYeHMsI. K 3a1agam nmpuBeeHbl HEOOXOJUMBIC BEKTOPHBIE H
tonorpaduueckue auarpaMmbl. CTYIEHT aeT MOAPOOHbBIE TOSICHEHUS TI0 PEIICHUIO,
JEMOHCTPHPYET MMOHNMaHKe 3aKOHOB Kupxroda, HO coBepIaeT He3HAUUTETbHBIC ONTUOKH TIPU UX
MPUMEHEHUU B KOMIUIEKCHOM BHUJIE.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmukuy 6blNOIHEHUs 3HaAHUA: 3aa4y PelIeHbl YaCTHYHO BEPHO, MIPH PEIICHUN
JonyuieHbl rpyobie omunoku. [IpuBeneHsl He Bce pOPMYIIbI, Ha CXeMax UMEIOTCS He BCe
0003HauSHHSI WIIH K€ OHM IPOTHBOPEYAT pelIeHn 0. BekTopHbIe 1 Tormorpaduyeckue quarpaMmMbl
nocTpoeHsl ¢ omunokamu. CTyIeHT coBepIiaeT rpyOble OIMOKH ITPU MPUMEHEHUH 3aKOHOB
Kupxroga B KOMIUIEKCHOM BH/IE, BEIOMPAET HE CaMble ONTHMAaIbHBIE METOBI JIJISl PEIICHUS 3a/1a4
WM HE MOXKET 000CHOBATh BBIOOP METOIA.

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)

Onucanue xapaxmepucmuxu 8bin0IHeHUs 3Hanus: 3ala4d PEIIeHbI ¢ TPYOBIMU OLTUOKAMU WK HE
peHIeHLI BOBCC, CTYHeHT HC MOXET CHpaBI/ITBCSI C pemeHHeM JaxXe HpI/I IIOMOIIIN HpeHO)IaBaTeHﬂ.
[TpuBenens! He Bce GOPMYIIBI, HA CXeMaxX UMEIOTCS He Bce 0003HAYCHHMSI UITH JK€ OHH MIPOTUBOpEYAT
pemieHuto. BektopHble 1 Tonorpadguyueckue quarpaMmbl HIOCTPOEHBI ¢ OIIMOKaMU WU
oTcyTcTBYIOT. CTY/IEHT HEBEPHO MPUMEHSET 3aKOHBI Kupxroda B KOMIUIEKCHOM BUE, HE MOXKET
000CHOBATh BHIOOp METO/A JIJISl PEIICHUS 3a1a4.

KM-6. Tpex¢a3zubie uenu

®opmbl peaausanun: [lucpmennas padbora
Tun KoHTpoBLHOr0 Meponpusitusi: Pacuetno-rpaguyeckas padora

Bec konTpoabHoro meponpustusi B BPC: 8
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IIpouenypa mnpoBegeHMsi KOHTPOJIbHOr0 MeponpusaTHsi: PacueTHoe 3anaHue, BBIOJIHIEMOE
JoMa.

Kpatkoe cogep:xanue 3aganus:
Bapuant 28

B Tpexdaznyro cetb 60BIION MOITHOCTH BKIFOYCHBI IPUEMHUKH, TAHHBIE KOTOPBIX
MPHUBE/ICHBI B Ta0ymIle. MOITHOCTH BCEX MPUEMHHUKOB MOTYYal0T YMHOKEHUEM JIAHHBIX
tabnuiel Ha (N/2), tie N — HomMep rpyIbL.

1. OnpenenuTs CONMPOTUBIICHUS JIEMEHTOB CXEMbI 3aMEIICHHSI IPUEMHUKOB.

2. CocTaBUTh CXEMY BKJIFOUEHHSI IPHEMHUKOB M BATTMETPOB JIJIsl K3MEPEHHS CYMMapPHOM
AKTUBHOUN MOITHOCTH BCEX MPUEMHHKOB.

3. OnpenenuTh TOKH B IPUEMHHUKAX.

4. TTocTpoHuTh BEKTOPHYIO TUArPaMMYy IJIEKTPHUUECKOTO COCTOSIHHSI IICTIH.

[TosicHeHUsI K pac4eTHOMY 3aJJaHUIO.

1. ConpoTuBIEHUS 3JIEMEHTOB CXEM 3aMEIIEHUS MOT'YT ObITh HAWJIEHBI 110 YKa3aHHBIM
3HAYCHUSM HANpsHKEHUS, MOIITHOCTH M KOA(P(PHUIIMEHTa MOIITHOCTH.

2. Toku B IpUEMHHKAX ONPEIEISIOTCS B KOMIUIEKCHOM BUJIE 0 3akoHy OMa.

3. Bce TOKM U HanpspKEHUs CTPOSTCS Ha OAHON KOMIUIEKCHOM IUNIOCKOCTH B MacIiTaoe.

XapakTepucTuka ceT: mpexnpogooHas, 220 B

Onnodasubiii npuemHuk Nel
UnowMm = 220 B; P = 6 kBTt; cosj = 1, pox Harpy3ku ---.

Onnoga3ublii npueMHUK Ne2
Unom = 220 B; P = 10 kBT; cosj = 0,9, pon Harpy3ku - HHIYKTHBHBIMA.

Oanodasubiii npueMHUK Ne3
Unom = 220 B; P = 15 kBT; cosj = 1, pox Harpy3ku ---.

Tpex¢asHblii CHMMETPHYHBIA NPHEMHHUK
Unom = 127 B; P =4 kBrT; cosj = 0,8, poa Harpy3ku - eMKOCTHBIH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aIIaHUpPOBaHHbBIE pe3ynbTaThl | Bonpockl/3ananus s npoBepKu

00y4YeHHMsI 110 TUCHUIUIMHE

YMers: [IpoBonuTh pacuér 1.Kakum oOpa3om paccunTaTh aKTUBHYIO MOIIIHOCTh
JIMHENHBIX TpExha3HbIX HECUMMETPUYHOT0 TpeX(a3HOro npueMHuKa?
ANEKTPUYECKUX nenen 2.KakuM o0pa3om paccunuTaTh akTUBHYIO MOIIIHOCTh
CUHYCOMJIAJIbHOTO TOKA CUMMETPUYHOTO Tpex(a3HOro nprueMHuKa?

3.Kakum oOpa3om paccunTaTh peakKTUBHYIO MOIIIHOCTb
HECUMMETPUYHOT0 TpeXx(a3HOro npueMHuKa?
4.KakuM o0pa3oM paccuuTaTh peakKTUBHYIO MOIIIHOCTb
CUMMETPUYHOT0 TpeXx(ha3HOro nprueMHuKa?

5.B uém ocoOeHHOCTh coenHeHus TpexdazHbIX
MPUEMHHUKOB YETHIPEXIIPOBOIHOM “3Be3110i1”? Korna
TaKO€ COEMHEHUE IPUMEHSIETCS?

6.B uém ocobeHHOCTh coennHeHHs TPEX(Pa3HBIX
MPUEMHUKOB TPEXTTPOBOIHOM “3Be370ii”? Korma Takoe
COEJIMHEHUE NPUMEHSETCS?

29




3annaHupOBaHHbIE pe3ynbTaThl | Bonpockl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

7.B 4éM 0coOeHHOCTh coenHeHMsI TPEXPa3HbIX
pUEMHHKOB “TpeyroiabHukom’? Koraa takoe
COeIMHEHUE NpUMeHseTcs?

8.Kaxk onpenenuts ciocod coenuHenus ¢asz
HECUMMETPUYHOI0 TpeX(a3HOro NpHUEMHHUKA I10 €ro
HOMUHAJIBHOMY HAaIPsDKEHUIO 1 HOMUHAJIBHOMY
HaIpsDKEHUIO Tpexda3Hou ceTu?

9.Kak onpenenuts criocod coenuneHus ¢as
CUMMETPUYHOI0 Tpex(a3HOro NpueMHUKa 110 €ro
HOMUHAJIBHOMY HAIPSDKEHUIO 1 HOMUHAIBHOMY
HaIPsDKEHUIO Tpexha3Hou ceTn?

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuku bINOJIHeHUsl 3HaHusA: 3aJa4n penieHsl BepHo. [IpuBeneHs! Bce
HeoOxoaumbIe (hopmyitbl. Ha cxemax mMeroTcst Bce HeoOXxoaumbie o0o3HadeHus. K 3amadam
MIPUBEICHBI HEOOXOIMMBIC BEKTOPHBIC U TOTIOrpadrueckue quarpaMMbl. K perieHnto qaHbl
pa3BepHyThIe MosicHeHus. CTYIEHT IEMOHCTPUPYET IIOHUMAHHE 0COOEHHOCTEH paboThI
Tpex(a3HbIX LENEH.

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmukuy 8bIN0JIHeHUs 3HaAHUA: 3a1a4H PEIICHbl BEPHO, HO IPU PEIICHUU
JOTYIIEHbI He3HAUUTeIbHbIE onOKU. [IpuBeneHsl Bce HeoOXxoaumbie popmynbl. Ha cxemax
UMEIOTCS Bce HeoOxoaumble o6o3HaueHus. K 3aiauam npuBeeHbl HEOOXO0AUMBIE BEKTOPHBIE H
tonorpaduueckue auarpaMmmel. K periennro nansl kpatkue nosicienus. CTyIeHT JeMOHCTPUPYET
MOHUMaHNE 0COOEHHOCTEHN pabOThI TpeX(pa3HbIX IIETEeH, HO COBEPIIAECT HE3HAYUTEIbHBIE OIUOKH
MIPH MPOBEJICHUU PACUETOB.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmukuy 6blNOIHEHUs 3HaAHUA: 3aa4y PelIeHbl YaCTHYHO BEPHO, MIPH PEIICHUN
JonyuieHbl rpyobie omunoku. [IpuBeneHsl He Bce pOPMYIIbI, Ha CXeMax UMEIOTCS He BCe
0003HauSHHSI WIIH K€ OHM IPOTHBOPEYAT pelIeHn 0. BekTopHbIe 1 Tormorpaduyeckue quarpaMmMbl
noctpoeHs! ¢ omubdkamu. K perenuto He naHo nosicienuit. CTyIeHT coBeplIaeT rpyobie OMOKu
NIPY IPOBEICHUH PAcYeTOB B TpeX(a3HbIX IETIsX.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)

Onucanue xapakmepucmuxu 6bINOIHeHUs 3HaHUA: 3aa41 PEIIEHBI C TPYOBIMH OITHOKAMH WU HE
petieHsl BoBce. [IpuBeieHsl He Bce (OpMyIIbl, Ha CXeMaX UMEIOTCS He Bce 0003HAUEHUS HITH JKe
OHH TIPOTHBOPEYAT PEIICHUI0. BeKTOpHBIE U Tomorpadudeckue AuarpaMMbl TIOCTPOCHEI €
omnOKaMu WM OTCYTCTBYIOT. K pemenuto He gaHo nosicienuil. CTy/IeHT He 3HaeT 0COOEHHOCTEH
paboThI Tpex(a3HBIX METeH U He YMEET MPOBOANTH B HUX PacCUeTHI.

KM-7. Tpex¢a3ubie uenu
®opmbl peaau3anmu: 3alnTa 3a1aHus

Tun KOHTPOILHOr0 MeponpuaTHA: IlepexpecTHBIN orpoc
Bec konTposbHOr0o Mmeponpusitusi B BPC: 12
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IIpouenypa npoBeaeHuss KOHTPOJIbHOT0 MePONPUATHS: 3auTa 1a60PaTOPHOIN PadOTHI IO TeMe
"TpexdazHple SIEKTPUUYECKHUE €M CHHYCOUIAIHHOTO TOKA', BBIMOJHSIETCS Ha J1abOpaTOpHOM
3aHATUH. 3alUTa TEMBI B O€ce/Ie ¢ IPEeno1aBaTeIeM.

KpaTkoe cogep:kanune 3a1aHus:
Bapuant 6

OnpenenuTts mokazaHus IPUOOPOB IS KAXKIOW U3 CXEM IPU Pa3OMKHYTOM U 3aMKHYTOM

KJIIO4EC. HOCTpOI/ITB JJIs1 KQXO0T0 Ciiydast BEKTOPHBIC TOHOFpa(bI/I‘IeCKI/IC JUuarpaMmal. UnowMm =

400 B; R=30 OM; XL = XC =40 Om.

Ao a

o

C o—" &4 1 — b
C R
No
O *d

O N0

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3arIaHupOBaHHbIE PE3yNbTaThl O0Yy4YEeHUs
10 TUCHUIUINHE

Bomnpocsl/3aganus 171t IpoBEpKU
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3amuaHUpOBaHHBIE PE3yNbTaThl O0y4YEHUS
10 TUCLUILINHE

Bonpocsi/3aganus 1iist mpoBepKu

VYmets: [lpuMeHsiTh MeTOABI aHaNu3a U
pacuéra Tpéx(ha3HBIX FTEKTPUUECKUX IETIeH
CUHYCOHMIAJILHOTO TOKa B
po(hecCHOHATTLHOM e TEIbHOCTH

1.Kak onpeenuth (hazHoe HAMPSHKEHUE
Tpex(azHOro NPUEMHHKA ITPH COSTMHEHUH €T0
(a3 “3Be3710i” 10 U3BECTHOMY HOMHUHATBHOMY
HaNpsOKEHUIO Tpexa3Hoi ceTu?

2.Kak onpenenutsb pazHoe HanpsHKEHUE
Tpex(azHOro NPUEMHHKA ITPH COSTMHEHUH €T0
¢da3 “TpeyroabHUKOM” 10 U3BECTHOMY
HOMHUHAJIBHOMY HAIPSDKEHHUIO TpeX (dazHOM
cetu?

3.Kakum 00pa3om NpUMEHATh KOMILJICKCHBIN
METO/JI pacyeTa JUIsl aHajau3a Tpex(hazHbIX
nenemn?

4.Kakum 00pa3oM MOBBIMAT KO3PHUIUESHT
MOIIHOCTH B TpeX(]a3HbIX ycTpoiicTBax?

5.B kakux ciny4asx mpH pacuere napaMmeTpoB
Tpex(asHbIX LENei MPUMEHSIIOT METOT
MEX1YYy3JIOBOTO HAMIPSKEHUS?

6.Kakoii crioco6 coenmaenus TpexdasHbix
MIPUEMHHKOB MTO3BOJISIET 00ECTIEYHTh
CUMMETPHUIO (pa3HBIX HaNpsKEHUI B HEM?

VYnMerb: [IpoBOauTE U3MEpPEHUS TapaMeTpOB
B JMHEHHBIX TpexdazHbIX Lensx
CHHYCOMJIaJIbHOTO TOKa

1.Kak onpenenuth pexxum paboThl Tpex(ha3HOTo
MIPUEMHHKA T10 TIOKa3aHUSIM H3MEPUTEITHHBIX
puoopoB?

2.B kakux ciiyyasix IpUMEHSIOT METOJ IBYX
BaTTMETPOB JJIs1 U3MEPEHHsI aKTUBHOM
MOIIHOCTH B TpeX(}a3HbIX LEnsix?

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6bIN0IHeHUs 3Hanus: 3aaa4dn pemeHsl BepHo. [IpuBeneHs! Bce
HeoOxoauMble popMmystbl. Ha cxemax mMeroTcs Bce HeoOXoaumMblie 00o3HaueHus. K 3amauam
NpUBE/ICHB HEOOXOIUMBIC BEKTOPHBIC U Tomorpaduueckue auarpammbl. CTyJICHT 1aeT
pa3BEepHYTHIC MOSCHEHUS 110 PEUICHUI0, 000CHOBBIBAET BEIOOP METO/1a peIICHHS K101 3a/1a4H,
JEMOHCTPUPYET MOHUMAHUE TEMbI H YMEET IPOBOIUTH PacueT TpeX(Pa3HbIX MErel B KOMIUICKCHOM
dbopme.
Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmukuy 6blNOIHeHUs 3HaHUs: 3a1a9¥ PEIIeHBl BEPHO, HO TIPU PEIICHUT
JIONYIIEHbl HE3HAYNTEIbHBIC OUTHOKH, KOTOPBIE CTYJCHT MOXKET UCIPABUTh CAMOCTOSITEIILHO ITOCTIE
yKa3aHus npenogaareiis. [IpuBeaeHsl Bce HeoOxoauMbie popMybl. Ha cxemax umeroTcst Bce
HeoOxoauMbIe 0003HaueHus. K 3a1ayam npuBeieHbl HEOOXOIUMbIE BEKTOPHBIC U
tonorpaduueckue auarpammbl. CTYICHT JaeT MoApOOHbIC MOSICHEHUS 110 PELICHUIO,
JIEMOHCTPUPYET MOHUMaHKe 3akoHOB Kupxroda, Ho coBeplIaeT He3HAYUTENbHBIE OIMIMOKH MTPU HX
MPUMEHEHHH B KOMIUIEKCHOM BHJI€ BO BPEMSI MPOBE/ICHHSI PACUYETOB B TPEX(Pa3HbIX IEIsX.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakxmepucmuku 6bINOJIHEHUs 3HaHUA: 3aJaud PEILIEHbl YaCTUUHO BEPHO, TP PEIICHUN
JIOTyILEeHbI TpyOble omnOKu. [IpruBeneHs! He Bce POpMYIIbl, HA CXeMaX UMEIOTCS He BCe
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0003HAUCHHSI WM e OHU IPOTUBOPEYAT PelIeHNI0. BeKTopHBIE 1 ToorpaguuecKue TuarpaMMel
MOCTPOEHHI ¢ ormuOKkamMu. CTyAEHT CoBepIIaeT rpyoble OMMOKHU TIPH MPOBEACHUN PACUETOB
TpeX(baSHBIX ueneﬁ B KOMIIJICKCHOM BHJIEC, BBIGI/IpaeT HE CaMbI€ OIITUMAJIBHBIC ME€TOAbI JJIs1
peleHws 3a/1a4 WK He MOKET 000CHOBATh BEIOOP METO/A.

Oyenka: 2 («HEYJOBIETBOPUTEILHOY)

Onucanue xapakmepucmuxu 6bINOJIHEHUs. 3HAHUA: 3a]au¥ PEIICHBI C TPYOBIMH OIIMOKAMH WA HE
pelieHbI BOBCE, CTYICHT HE MOXET CIPABUTHCS C PEHICHUEM JIaKe IIPU TIOMOIIH MPETIOAaBaTeIs.
[TpuBeneHs He Bce GOpMYIIBI, HA CXEMaxX UMEIOTCS He Bce 0003HAUCHUS MITH XKE OHH ITPOTHBOPEYAT
petieHn0. BekTopHbie ¥ TomorpapuuecKue JuarpaMMbl MOCTPOSHBI C OIIMOKAMH HJTH
oTCyTCTBYIOT. CTYJICHT HEBEPHO MTPOBOJUT pacueT Tpex(a3HbIX Hereil B KOMIUIEKCHOM BUJIE, HE
MOJKeT 000CHOBATh BBEIOOP METO/Ia JJIs PEIICHUS 3a/ad.

KM-8. 3J'ICKTpH‘leCKI/Ie e CHHYCOUTAJIBbHOT0 TOKaA

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHusi KOHTPOJIbLHOr0 MeponpusTus: KoHnTposibHas padboTta, IpoBOAUMAs HA
cemuHape. [IpogomxurensHOCTh - 90 MUHYT.

Kparkoe cogepxanue 3agaHus:
Bapuant 20

3amaua 1. 3anucaTh BBIPOKEHHUE JJIs1 KOMIICKCHOTO aMIUTHTYTHOTO 3HAYCHHUS TOKA.
[TocTpouts BekTOpHYyIO quarpammy (0,5 6aina)
1AA

0.2

—

0.1

P
0,25 ¢

3agaua 2. Onpee/uTh mapaMeTphl MOCIeA0BaTEILHOW CXEMBI 3aMEIECHUS PUEMHUKA, eciH f
= 50 I'n. M306pa3uth ero cxemy 3amerenus. [loctpouts BekTOpHYt0 tuarpammy (1 6ar)

U =(-48— j48) B
I=-12 A

3agauya 3. OnpenenuTs BeIXoHOE HanpsibkeHue, ecnu Usx = 10 B, R1 = 10 Om, R2 =25 Owm,
XC =10 Om, XL =25 Owm (1 6amn). [Toctpouts Tomorpadudeckyro auarpamMmy (1 6amr)
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3anaua 4. /lana yetblpexpoBoiHas TpexdasHas 1enb, IPUEMHUKH B KOTOPOIl cOeTMHEHbI
«3Be3n10i». HomuuansHoe Hanpsbxkenue cetu 380 B. ConpoTuBiieHus: IpUEMHUKOB paBHbL: Za
=710 Om; Zb = -j10 Om; Zc = j10 Om. HauepTuth cxemy 3aMeIICHUS LETH, yKa3aB XapaKkTep
AIIEMEHTOB, BKIIFOUEHHBIX B I1eTb. OTpeeTNTh TOK B HEHTPAIIbHOM IIPOBO/IE IIPH HOPMAIEHOM
pexume padoTsl 1 ipu 00psiBe (assl b. [TocTpouTts Tomorpadpuyeckue AuarpaMMsl
HaINpsDKEHUH W BEKTOPHBIE TUarpamMMbl TOKoB. (1,5 6arua)

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3ybTaThl
00y4eHUs 10 JUCIUILIINHE

Bomnpockl/3aganust 1t IpoBEPKU

3HaTh:

Mertonsl aHam3a

QJICKTPHUUYCCKUX ueneﬁ
CHUHYCONJAJIbHOI'O TOKa

1.Kak cBs3anbI Mex 1y cO00# aMIUIUTYyIa U
JIEHCTBYIOLIEE 3HAUCHUSI CHHYCOUAAIBHO
HM3MCHSIONICHCS BETUYNHEI?

2.Kakue mapameTpbl XapakTepu3yroT KOMIUIEKCHOE
aMIUTUTYTHOE 3HaYEHUE TOKA/HAMIPSKEHUS?
3.Kakue mapaMeTpsl XapakTepu3yt0T MTHOBEHHOE
3HAYEHHE CUHYCOMJIAILHOTO TOKA/HAMPSKEHUS?
4.Kak 3aBHCHUT OT 4aCTOThI COITPOTUBIICHUE
€MKOCTHOTO dJIeMeHTa?

5.Kak MHIYKTHBHOE CONPOTUBIIEHUE IEMEHTA
3aBUCHT OT YaCTOTHI?

6.B dem 3akimrouaeTcs KOMIUICKCHBIA METO aHaIn3a
AIEKTPUYECKHUX IENeH CHHYCOMJAITBHOTO TOKA?
7.YTo Ha3bIBalOT BEKTOPHOU U TOMOrpaduuecKoit
nuarpammoi? B uem ux otnuumsi?

8.Kak nmpumMeHunTh 3aKk0H OMa 111 KOMILIEKCHBIX
3HAYEHHUI HAMPSHKEHUS U TOKa?

9.Kak onpenenuTh KOMILUIEKCHOE COPOTUBIICHHE
Y4acTKa IEKTPUIECKON e CHHYCOUIATBHOTO
TOKa?

3HaTh:

TpexdazHbIX

OcHOBHBIE OnpeeneHus

QJICKTPHUYCCKUX Lenei

CHUHYCONJAJIbHOI'O TOKa

1.YUto Ha3bpIBatOT (pa3HbIM HAIPSHKEHUEM B
TpExpazHOM UCTOUHUKE?

2.Yto Takoe nTUHEIHOE HaNpsKeHUE B TPEXPazHOM
UCTOYHUKE?

3.Kak cooTHOCHTCS IO BenuuuHe dazHoe U
JMHEWHOE HaNpshKeHHe Tpex(a3HOro HCTOYHHKA MTPH
COeTMHEHHH ero (a3 “3Be3moi”?

4.Kak cooTHOCHUTCS 110 BeMYUHE (ha3HOe U
JIMHEITHOe HanpsbKeHue Tpexa3zHoro HCTOUYHUKA MPU
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu
00ydYeHUs 10 TUCITUTLINHE

COCTMHEHHH eT0 (a3 “TpeyroabHUKOM”?

5.Yto Takoe TpexdaszHas nens?

6.UT0 Ha3BIBAIOT JIMHEHHBIM TOKOM B TpeX(azHOu
uenu?

7.Yt0 Ha3bIBatOT (ha3HBIM TOKOM B TpeX(azHOu
uernu?

8.Uto Ha3wBaroOT (azoii TpexdazHou 1enu’?
9.Kakue cioco0b1 coennaenus a3 TpéxdazHoro
HCTOYHUKA CYHIECTBYIOT U aKTUBHO HCIOIb3YIOTCS?
10.Yto Ha3bIBalOT HEUTPATIBLHONW TOUKON
Tpex(da3HOro NCTOYHUKA?

3HaTh: Ocobennoctu aHaJn3a 1.Kakyto Harpy3ky B Tpéx(a3Hoii enu Ha3bIBAIOT
Tpex(a3HbIX JIEKTPUYECKUX Lenen CUMMETPHYHOI?
CUHYCOHNJAJIbHOI'O TOKA 2.Kak 3anucath MTrHOBEHHbBIE 3HAYECHHUS HaHpiDKeHI/If/'I

Tpex(a3zHOro UCTOUHUKA?

3.Kak paccuurarh napameTrpbsl HECCUMMETPUYHOTO
Tpex(a3zHOro NpUEeMHHKA [IPU COEUHEHUH ero (a3
YETBIPEXIIPOBOIHOM ““3BE3101 ™7

4.Kak paccuntars napameTpbl HECCHMMETPUYHOTO
Tpex(}a3HOro NpUEeMHHUKA IIPU COEAUHEHUH ero (a3
TPEXIIPOBOIHON “3BE3/101”7

5.Kak paccunrars nmapamMeTpbl CAMMETPHYHOIO
Tpex(a3zHOro NpUEeMHHKA [IPU COEJUHEHUH ero (a3
TPEXMPOBOAHOMN ““3BE3/101™?7

6.Kak paccuurath nmapamMerpbl HECUMMETPHUYHOTO
Tpex(}a3HOro MpUeMHUKa MPU COEAMHEHNH €ro (a3
“TpeyroJIbHUKOM”?

7.B yeM 3aKIIF04aeTcs MPUMEHEHHE KOMILJIEKCHOTO
METO/a pacyeTa napaMeTpoB TpexdazHoi renu?

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoinenus sHanus: Ilomyuenue oueHku He MeHee 4,5 Oanna npu
pEIIeHNH 33J1a4 U3 KOHTPOJIBHOU paboThI

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuku einonenus 3nanusa: 1lonydeHue olieHKu He MeHee 3,5 6asia npu
PEIIeHNH 33]1a4 U3 KOHTPOJIBHOU padoThI

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku einonenus 3nanua: 1lonydeHue olieHKH He MeHee 2,5 6asia npu
PEIIeHNH 33J1a4 U3 KOHTPOJILHOM PabOTHhI

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu goinonnenus 3uanus: 1lonydenue oneHku MeHee 2,5 Oana rnpu
pelIeHNH 33a1a4 U3 KOHTPOJIbHOM paboThI
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4 cemecTp

KM-9. HeynpagpJisiemble BINIPAMUTEJIH

®opmbl peaauzanun: [TuceMennas padora

Tun KOHTPOILHOT0 Meponpusitusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 12

IIpouenypa mnpoBedeHHs] KOHTPOJIBLHOr0 Meponpusitusi: PacueTHoe 3amaHue 1O TeMe
"HeynpapisieMble BBIPSMUTENIH'", BBIMIOJIHIEMOE JIOMa, U 3allliTa ero B 0ecesie ¢ nmpernojaBareiem

Ha JIa0OpaTOPHOM 3aHSTHUHU.

KpaTkoe cogep:kanune 3a1aHus:
Bapuant 30

3aganue Nel. [{ns 3amannoro B 1a6n. 1.1 Tuma Bemmpsimurtens 6e3 ¢ubtpa u ¢ C-GuiabTpom

BLI6paTI> THII 11O0Ja U paCCUUTAaTh:

— BBIIIPSIMJICHHOE HAIpsDKEHUE HA HAarpy304HoM pesuctope UH.cp;

— BBINPSAMJICHHBIN TOK |H.Cp;

— MakcuMalibHOE 0OpaTHOe HampsbkeHue Ha auoae UoOp.max.
OunbTp cunTaTh UACATBHBIM. JlaHHBIC IS pacueTa MpuBeIeHbBI B Ta0I. 1.2.

Taomuua 1.1

Howmep Tun Ru, Om | U2, B | Homepa BompocoB k 3aaanuro Ne2
BapUaHTa | BBIIPSMHTEIS

30 OpHononynepuoanbiit | 250 35 6,10
Tabmuna 1.2

Tun guona | Unp.cp, B | lnp.cp, A | Uobp.max, B | lobp.max, MkA
21101A |1 0,02 30 5

211026 1 0,1 300 1

KA104A |1 0,01 300 3

KA 1056 |1 0,3 400 100

KA105B |1 0,3 600 100

KA 106A |1 0,3 100 10

2J1 201A |1 5 100 3000

3ananue Ne2. [TucbMeHHO OTBETUTH Ha BOIIPOCHI, HOMEpA KOTOPBIX 3a1aHbl B Ta0:.1.1.

[IepeueHb BOIPOCOB MPUBOAUTCS HUXKE.

OTBeThI JOJIDKHBI OBITh TIOJIHBIMH U COACPIKATh BCC OCHUIUIOTPAMMEI U XapaKTCPHUCTUKH,

000CHOBBIBAIOIINE U3JIOKEHHOE.

6. Kak 1o BHEIIHEW XapaKTEPUCTUKE BBITIPAMUTENS ONPEAECITUTH €r0 SKBUBAJIEHTHOE
compoTuBlieHHEe RBH u cpeiHUI BBIPSIMIIEHHBIA TOK Harpy304HOTO PE3UCTOpa

conpoTtuBiieHneM RH?

10. ITpuBeauTe cXeMy ABYXITOTYIIEPUOIHOTO BRIMIPSIMHUTEIIS, TOSICHUTE ero padboty. K kakum
MOCIIEACTBHSIM MPUBEIET OOPHIB OJHOTO U3 TUOJIOB B 3TOM cxeme?

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHbIE PE3yJIbTaThl  OOyUEHHS
10 TUCHUIUINHE

Bomnpocsl/3aganus ai1st IpoBEpKU

3HAaTh: OcHOBHBIE rapaMeTphl u

1.Yto Ha3piBatOT K03(pPUIIMEHTOM mynbcaluii
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3amnaHUpOBaHHBIE pPe3yJbTaThl O00ydeHUs
10 TUCLUILINHE

Bomnpocei/3aganus 1iist mpoBepKu

XapaKTePUCTUKU 0J1HO(a3HbIX
BBIIPSMUTENCH

BBINIPAMUTENSA?

2.Yt0 Ha3bIBaOT BHEIIHEN XapaKTEPUCTUKON
BBINIPAMUTENSA?

3.Kaxoii BUJ1 ©MeeT HalpsHKEHNE Ha Harpy3Ke B
OJIHOIIOJIYIIEPMOJHOM BBIIPSIMUTEIE?

4.Kakoil B UMEET HaINPSDKEHUE HA Harpy3ke B
JBYXIIOJIYIIEPUOHOM MOCTOBOM BBIIPSIMUTEIE?
5.Kakum 006pazom onpeaennTb MakCUMalIbHOE
00paTHOE HaNpsKEHUE M0JIa B CXEMeE
OJIHOIIOJTYIIEPUOJHOTO BBITPSIMUTENSA?
6.Kakum o6pazom onpenennTb MakCUMalbHOE
00paTHOE HANpPsIKEHUE IM0JIa B CXEMe
JBYXIIOJIYTIEPUOHOTO MOCTOBOTO
BBIIPAMUTENS?

3HATB: ITpuHmMn IEUCTBUA
MOJIYITPOBOTHUKOBBIX IHOIOB 31
CTaOMIIMTPOHOB

1.Kakue marepualibl OTHOCATCS K
MOJIYTIPOBOIHUKAM?

2.YT10 Ha3BIBAIOT p-n Mepexoaom?

3.Yto Takoe nosynpoBOJHUKOBBIN 11017
4.Kaknumu CBOMCTBaMHU XapaKTEpPU3yeTCs
OTKPBITBIN p-n niepexon?

5.Kakumu cBoiicTBaMu XapakTepu3yercs
3aKpBITHIN p-n nepexon?

6.Yto Ha3pIBalOT poboemM p-n nepexoa’?
7.B uém 0coOeHHOCTH paboTHI
MOJIYTIPOBOTHUKOBOTO CTA0OMIUTPOHA?
8.Kakumu nmapamerpaMu xapakTepusyercs
MOJIYITPOBOTHUKOBBIN CTAOMIUTPOH?

YMmeTrs: OOOCHOBAaHHO BHIOMPATh AJIEMEHTHI
JUIs ~ WCIIONB30BaHMA B OJHO(DA3HBIX
BBITPAMUTEIIAX

1.ITo xakuM mapamerpam NoAOMPaAETCS U0/
JUIs pabOThl B KOHKPETHOM BBIIIpsIMUTENE?

2.B kakux ciy4yasix UCIOJIb3YIOT
MIOCJIEZI0BATEIBHOE COEIUHEHHUE INO/IOB B
BBIIPSAMUTENSAX?

3.B kakux ciy4asx UCIOJIB3YIOT NapajuIeIbHOE
COEJIMHEHUE IM0/I0B B BBINPIMUTEISIX?

YMeTh: HpOBO,I[I/ITB HU3MCPCHUC ITapaMETPOB

OJIHOTIOTYTIEPUOHBIX "
JBYXITOJIYTIEPUOIHBIX oJ1HO(a3HbIX
BBIIIPSIMUTENEN

1.Yto Ha3pIBalOT BHEIIHEN XapaKTEPUCTUKON
BBIIPAMUTENS?

2.Kak skcnepMMeHTaIbHO NOJYyYUTh BHEIIHIOK
XapaKTEPUCTUKY BBITPSIMUTENS?

3.Yto Ha3bIBalOT KOAPPHUIIMEHTOM ITYJIbCALHI
BBIIIPSAMUTENSA?

4 Kak onpeaenutb Ko3QpPUIHEHT myabcaui
BBIIPSMUTEINS 110 pe3ysIbTaTaM dKcIiepuMeHTa’?
5.Kakoii BUJ1 uMeeT BOJIbT-aMIIepHast
XapaKTepUCTHKA BBIMPSIMUTEIBHOTO JH0aa?
6.Kak sxkcnieprMeHTanbHO NOIYyYUTh BOJIBT-
aMIIepHYIO XapaKTEPUCTUKY BBIMPSIMUTEIHHOTO
nuona?

Onucanue MKaJbl OLICHUBAaHUA:

Oyenxa: 5 («OTIIMYHO)
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Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6binoaneHus snanus: IIpuBeeHbl cXeMbl yCTPOUCTB B 3a1aHuu 1.
[TpousBeneH pacuer TpedyeMbIX mapaMeTpoB B 3agaHuu 1. [IpousBeaeH BIOOp 1101a M OMMCAHHE
TEXHOJIOTUH BbIOOPA Aroaa. OTBETHI Ha BOIIPOCH! U3 337aHUs 2 AaHbl TOJHOCTHIO. [IpuBeneHs!
HEO0XOMMBIE CXEMBI ¥ YpaBHEHUS B 3aaHuH 2. CTyIEHT MPaBUIBHO MOSCHUII IPUHIIUIT PA0OTHI
JJIEMEHTOB M YCTPOMCTB, O KOTOPBIX HJET pedb B 3alaHUU.

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 710
Onucanue xapakmepucmuxu 6blnoaHeHus 3Hanus: 1IpuBeaeHbl CXeMbl YCTPOUCTB B 3a/1aHuH 1.
[TpousBeneH pacuer TpedyeMbIX apaMeTpoB B 3agaHuu 1. [Ipou3BeaeH BHIOOp 1M0Ia M OTIMCAHKE
TEXHOJIOTUH BBIOOpa Arosa. OTBETHI Ha BONPOCHI U3 33/1aHUS 2 1aHbl HETIOJIHO HITH HE COZepiKaT
HEOOXOJUMBIX CXeM WK ypaBHEHUN. CTYICHT MPaBUIILHO MOSICHWII TPUHIUI pabOThI 3JIEMEHTOB U
YCTPOKMCTB, O KOTOPBIX UJET PeUb B 3aJIaHUH, HO JOMYCTHJI HEOOJbIINE OMIMOKH TPU H300paKEHUN
CXEM M HallUCaHUU (POPMYIL.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50

Onucanue xapakmepucmuxu 6blnoiHeHus 3Hanus: 1IpuBeeHbI CXeMbl YCTPOUCTB B 3a/1aHUH 1.

Pacder TpeOyeMbIX mapaMeTpoB B 3aJjaHUU | IPOM3BEICH HEIOJIHO WM YaCTUYHO HEBEPHO.

OTcyTcTBYET BBIOOP IMO/IA U ONHCAaHUE TEXHOJIOTUU BbIOOpa quoja. OTBETH Ha BOIIPOCHI U3
3a/1aHus 2 JaHbl HEMOJIHO WIIM YaCTHYHO HeBepHO. CTYIEHT HEMOIHO MIIM HETOUYHO OOBSICHSET
MIPUHIIHIT PAOOTHI YJIEMEHTOB H YCTPOMCTB, O KOTOPBIX UJET PEYb B 3aJIaHUH, TAKKE JIOMMYCKACT

rpyOble oMOKH Mpu N300paKEHUU CXEM U HalmMCcaHuu (HOpMyIL.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapakmepucmuku 8bInoaHeHus 3Hanus: He TpUBeICHbI CXEMBbI YCTPOWCTB B 3a1aHUH 1.
Pacuer TpeOyeMbIX mapaMeTpoB B 3aJaHUU | TPOM3BEACH HETOIHO WK HeBepHO. OTCyTCTBYET
BBIOOp /1M0/1a M ONMMCAaHUE TEXHOJIOTUH BbIOOpa Anosa. OTBEThl HAa BOIPOCH! U3 3a/1aHUs 2
OTCYTCTBYIOT WJIH JaHbI HeBepHO. CTyIEHT HE 3HAET MPUHIUI PabOTHI 2JIEMEHTOB M YCTPOUCTB, O
KOTOPBIX UJAET pedb B 3aJJaHUU.

KM-10. HeynpagJisiemble BINPAMHTEIH. Y CHIINTEIN EPEMEHHOI0 TOKA

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 16

IIpoueaypa npoBeaeHusi KOHTPOJIbHOro Meponpusitusi: KoHrponbHas paboTta, IpoBoJuMas Ha
MPaKTUYECKOM 3aHATHU. JJmuTenpHOCTh - 60 MUHYT.

Kparkoe conepxxanue 3agaHus:
Bapuant 20

1. HauepTuth cXeMy MOCTOBOI'O BHIIIPSMHTENS. PaccuuTarh cpeaHee BRIIPSIMICHHOE
HanpsbkeHue UH.cp. ¥ cpe/lHee 3HaYeHHe TOKa B Harpyske |H.cp., eciiu HalpskeHue Ha
BTOpPUUYHOM 00MOTKe TpaHchopmaropa U2 =220 B, a conpoTHBIIeHHE Harpy304HOTO
pesuctopa Ru = 2,2 xOm. HauepTuth ocumiiorpaMmbsl Halps>KeHUs: M TOKa B Harpyske. (1,5
6armia)

2. HauepTuTh CXeMy OHOMOIYIIEPHOIHOTO BBITPSIMUTEIISE C EMKOCTHBIM (PUIIBTPOM.
Paccuutath cpemnee BeIIpsIMIIEHHOE HanpsbkeHHe UH.Cp. U cpeiHee 3HaYeHUe TOKa B Harpy3Ke
IH.Cp., ecu HanpsbKeHHe Ha BTOPUYHOM 00MOTKe TpaHchopmaTopa UZ2m =24 B, a
COTMPOTHUBIIEHHUE HArpy304HOTO pe3uctopa RH = 16 kOM. OunbTp cuutaTh HAcATbHBIM. (1
Oarn)
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3. N300pa3uth yciaoBHOE 0003HAYEHUE OUTIOISPHOTO TPAH3UCTOPA, BKIIFOYSHHOTO 10 CXEME C
o0mum sMutTepoM. [1o mpeIoKeHHBIM XapaKTepUCTUKAM TPAH3UCTOPA PACCUUTATH €T0

napametpsl h21 u h22. (1 6amn)

Is, MA I MA

0.8 40

0.6

30!

04

0.1 0.2 03 04 05 06 Us,
B

4. HauepTuTh CXEMy YCHIIMTEIBHOTO KacKajia ¢ 00IuM SMHUTTepoM. OnpeaennTh

KO3 QUIIMEHT YCHICHUSI [0 HAIPSDKEHUIO B o0nacTu cpenuux yacror KU, ecin mapamerpsl
tpausucropa h11 =467 Om, h21 = 40, h22 = 12,5 mxCwm, a COnpoTHBIICHHE B LIEMH KOJUIEKTOpa
Rk = 1,78 kOm. PaccunraTth BXxogHOE RBX M BEIXOAHOE RBBIX CONPOTUBIICHHS YCHINTEIHHOTO

kackaza. (1,5 6amna)

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3yabTathl | Borpocsl/3aganust Uit NpOBEpKH

00y4YeHHMsI 10 JUCLUIUIMHE

3HaTh: Merons! pacuera 1.Kakumu napameTpaMu XapakTepu3yercs
apaMeTpoB 0J1HO(a3HbIX paboTa OJJHOIOYIIEPUOIHOTO BBIIPAMUTENS?
BBITIPAMUTENEH 2.Kakumu napameTpaMu XapakTepu3yeTcs

paboTa ABYXII0JyNIEpHUOAHOTO MOCTOBOTO
BBIIPAMUTENS?

3.Kakumu napamerpamu xapakTepusyercsi pabota
OJIHOTIONTYTIEPHOJHOTO BBITPSIMUTENSI C EMKOCTHBIM
buibTpom?

4.Kakumu napameTrpamu XapakTepus3yeTcst

paboTa ABYXIOJyTIEPHOAHOTO MOCTOBOTO BBINPSMUTES
C eMKOCTHBIM QHIbTpOM?

5.Kak paccuurats cpeHee BBITPSIMIIEHHOE HANIPSKEHHE
B OJIHOTIOJYNIEPHOJHOM BBIIPSIMUTETIE?

6.Kak paccunraTh MakcuManbHOe oOpaTHOe
HaNpsDKEHUE B OJJHOTIOTYIIEPUOAHOM BhIpsAMHUTENE?
7.Kak paccuuraTrh cpeHee BBITPSIMIICHHOE HANIPSKEHHE
B JIBYXIIOJIYTIEPUOIHOM MOCTOBOM BBIIIPSAMHUTETE?
8.Kak paccunTtaTh MakcumalibHOE 00paTHOE
HaNpsDKEHUE B ABYXIOIYIIEPHOTHOM

MOCTOBOM BBIIIPSIMUTENE?

9.Kak u3meHaTcs napaMeTpbl OJHOTIOIYIIEPHUOTHOTO
BBIIPSAMUTENS IPU BKIIIOYEHUH B CXEMY HEUJEATBLHOTO
nuona?

10.Kak u3meHsTCs mapameTpsl ABYXIOJIYIIEPUOIHOTO
MOCTOBOTO BBIIIPSIMUTEIS TP BKIIOYEHUHU B CXEMY
HEUJeaIbHOro 1uona’?

11.Y10 Ha3BIBAOT MOCTOSSHHOM BPEMEHU BBIIPSIMUTENEH
C €MKOCTHBIM (puibTpom?

12.Kak paccuntaTh K0O3(QPUIHEHT Myabcaluit
OJIHOIIOJTYIIEPHOJHOTO BBITPSIMUTENSI C EMKOCTHBIM
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoOBEPKU
00y4YeHUs 10 TUCITUTINHE

bunsTpoM?

13.Kak paccuntarh Ko3pPHUIUEHT Myabcaui
JIBYXITOJYEPHOAHOTO MOCTOBOTO BBIIIPSIMUTEIS C
eMKOCTHBIM (QHIBTpOM?

3HaTh: Mertoabt pacuéra 1.Kak paccuntatbh KO3QGHUIMEHT YCHICHHUS YCUIIUTENS C
11apaMeTpoB AJIEKTPOHHBIX 0o0LIMM 3MUTTEPOM?
yCUJIUTENEH NEPEMEHHOT0 TOKa 2.Kak paccuntaTh BXOJAHOE CONPOTUBIICHUE YCUIIUTENSA

¢ 00IUM SMUTTEPOM?

3.Kak paccunTarh BBIXOJHOE CONIPOTHUBIICHHUE
YCUJIUTENS ¢ OOIIUM SMUTTEPOM?

4 Kak omnpenensieTcss HWKHSS 1 BEPXHSS TPaHUYHbIC
YaCTOTHI YCUJIUTENS C OOIIUM IMUTTEPOM?

5.Kak 3aBucuT KO3 PUIMEHT YCUIICHUS YCUITUTENS OT
BEJIMYMHBI MOKITIOYCHHON K HEMY Harpy3Ku?

3HaTh: YCTpPOWCTBO M MPUHIUI 1.Kakue 31eMeHTHI BXOIIT B COCTAB
nercTBUA 0J1HO(a3HBIX OJIHOTIOTYTIEPUOTHOTO BBIIPSMUTEIIS?
BBITIPAMUTEICH 2.B uéM 3aKkiiroyaeTcs MpUHIUIT JeHCTBUS

OJIHOTIOTYTIEPUOTHOTO BBITPSIMUTEIIS?

3.Kakue 31eMeHThI BXOJAT B COCTAB
JIBYXTIOJYTIEPUOTHOTO MOCTOBOT'O BBITIPSIMUTEIIS?
4.B 4yém 3aKiro4aeTcsl NpUHLMI 1eHCTBUS
JIBYXTIOJYTIEPUOTHOTO MOCTOBOT'O BBITIPSIMUTEIIS?
5.B uéM 3akiro4aeTcs NPUHIUI JEHCTBUS
OJHOMOJIYIIEPUOJHOTO BBIIPSIMUTEISA C EMKOCTHBIM
buapTpOoM?

6.B uém 3akirouaercst IpUHIMN J1EeHCTBUS
JBYXITOJIYTIEPHUOTHOTO MOCTOBOT'O BBIIPSIMUTEIIA C
€MKOCTHBIM (pUIbTpOM?

7.Kakue sneMeHTHI BKITIOYaeT B ce0s cxeMa
napamMeTpUIeCcKoro cTabuin3aTopa HanmpsiKeHus?
8.13 kakux OJIOKOB COCTOHT CTPYKTYpHAs cCXema
BTOPUYHOT'O UCTOYHUKA JIIEKTPOIHEPTUH?

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vlnonnenus snanus: Iloryuenne oneHkn He MeHee 4,5 6auia npu
peleHnH 3a1a4 U3 KOHTPOJIbHOM paboThI

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHenus snanus: TloydeHne olieHKN He MeHee 3,5 Oauia npu
peIlIeHUH 33/1a4 U3 KOHTPOJIBHON paboThI

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuku 6blnoinenus 3nanus: TlonydeHue oleHKr He MeHee 2,5 6arta mpu
pellieHUH 33]1a4 U3 KOHTPOJIBHOM paboThI

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
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Onucanue xapakmepucmuku 6blnoanenus 3uanus: Ilonydenue oreHku MeHee 2,5 Oanma rnpu
pELIeHNH 3a]1a4 U3 KOHTPOJIbHOU paboThI

KM-11. Ycuaureau nepeMeHHOr0 TOKA

®opmbl peaauzanuu: [luceMennas padora

Tun koHTpOABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpOBbHOrO Meponpustusi B BPC: 12

IIpoueaypa npoBedeHHs] KOHTPOJIBHOIO Meponpusitusi: PacduerHoe 3amaHue 10 TeMme
"Ycunurenu ¢ 00ImM SMUTTEpOM", BEITIONHSAEMOE JIOMa, U 3alliTa ero B Oecee ¢ mpemnoaBareiem
Ha 1a00paTOPHOM 3aHATHH.

Kpatkoe cogep:xanue 3aganus:
Bapuant 30

3aganue Nel. [Toctpouts 3aBUCUMOCTD UBBIX(1) YCHIIMTENBHOTO Kackajia ¢ OOIKUM SYMUTTEPOM
(OD) u onpeaenuTh KOAPPUIUESHT YCHICHUS 110 HAMIPSKCHUIO.

3HaueHue mapaMeTpoB YCUIIUTENbHOT0 Kackanaa ¢ OO 3anansl B Tadu. 2.1, roe M —
NOPsIAKOBBIN HOMEp, N — HOMEp TpyHIIbL.

3HaueHUe BXOJHOTO HAMPSHKEHUS OINpeesseTcs] B 3aBUCMMOCTH OT HOMEpa IPYIIbl Kak:
it N =14 nano usx(t) = (0,1'N)sinwt B, ms N = 5,10 gano usx(t) = (0,05'N) sinwt B, s N
= 11,15 cumrats UBx(t) = (0,025 N)sinwt B.

HeobOxonumble xapakrepuctuku Ne I-V nmpencrasiens! Ha puc. 1-5.
Ne gapuanTa | RK, kOm | EK, B | Ne xap-ku | 150, MmxA | NeNe Borpocos
1 0,014 12 V 800 15,30

50030:4

Is, MEA I 4 Up.B

Xs00 600 400 200 — 5 10 15 20

I MEA.
L

800 600 400 200

I MEA, t

UsBY VY UsB

3aganme Ne2.  [IMcbMEHHO OTBETHTbH Ha BOIIPOCHI, HOMEpa KOTOPBIX 3a/1aHbl JJs Bamero
BapHaHTa B Tab.2.1.

15. Yto Takoe qAuHAMUYECKHI AUANa30H aMIUTUTYAHON XapakTepuCTUKU ycunurensa ¢ O07?
30. Kak noBiusieT Ha aMIUIUTYAHO-YaCTOTHYIO XapaKTepUCTUKY ycunutens ¢ OO BKIOUEHUE
KOHJIEHCATOpa NapauieIbHO Harpy304YHOMY PE3UCTOPY?

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3aruraHupOBaHHbBIE PE3YJIbTaThl 00y4YeHUs | Bompockl/3amanus 1j1s IpOBEPKHU
110 JUCUUIUIMHE
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3angaHupOBaHHBIE PE3YNbTAaThl 00Y4YEeHUS
10 TUCLUILINHE

Bomnpocei/3aganus 1iist mpoBepKu

3HaTh: OcHOBHBIE ~ mapameTpel U
XapaKTePUCTUKU YCHIIUTENEH C oOumMm
SMUTTEPOM

1.Yro Ha3piBatOT K03(pPUIIMEHTOM yCHIIEHUS
YCUJIUTENS ¢ OOIIUM SMUTTEPOM?

2.YT10 Ha3bIBAIOT aMIIUTYAHON XapaKTepUCTUKOM
YCUJIUTENS ¢ OOIIUM SMUTTEPOM?

3.YT0 Ha3bIBAIOT aMILIUTYJHO-4aCTOTHOMN
XapaKTePUCTUKON YCHIIUTEIS C OOLIIM
AMUTTEPOM?

4.Yem onpenensieTcs JMHAMUYECKUN TUana3oH
YCHIIUTEINSI ¢ OOLIUM SMUTTEPOM?

5.Yem omnpenensercs IUPUHA MOJIO0CHI
MPOIYCKaHMs YCHIIUTENS C OOIIUM SIMUTTEPOM?

3uate: [IpuHUIUN AEHCTBUS OWITONISAPHBIX
TPaH3UCTOPOB

1.Kakue THITBI OUTIOJIIPHBIX TPAH3UCTOPOB
CYILLIECTBYIOT?

2.B uém 3akitoyaeTcsi NPUHIUN 1eHCTBUS
OUIOISIPHOTO TpaH3ucTopa?

3.Kaxoli Bu HUMEIOT BXOAHBIE H BBIXOIHBIE
XapaKTePUCTUKHU OUIIOJIIPHOTO TPAH3UCTOPA,
BKJIFOYEHHOTO C OOIINM SMHUTTEPOM?

4 Kakoi pu3nuecKuii CMBICT UMEIOT h-TlapaMeTpbl
OUMOJIIPHOTO TpaH3ucTopa?

5.B kakux ciydasx MOKHO MPEIACTaBUTh
OUTMOJIIPHBIN TPAH3UCTOP €TI0 CXEMOU 3aMeIICHUs
B h-mapamerpax?

3HaTh: YCTPONCTBO U MPUHLIUII AEHCTBUS
OJIHOKAaCKaJHBIX ¥  MHOI'OKAaCKaJHBIX
yCUJIUTENEN ¢ OOIIMM SMUTTEPOM

1.Kakue 3neMeHTBl BXOJAT B COCTaB YCUIIUTENS C
OOIIMM SMUTTEPOM U B 4EM MX Ha3HaueHHE?

2.B uém 3akiroyaeTcsi NPUHIUN 1eHCTBUS
YCUJIMTENS ¢ OOIIUM SMUTTEpOM?

3.ITouemy K03 HUIMEHT YCUIICHHS YCUITUTEIS C
OOIIMM SMUTTEPOM 3aBUCUT OT YaCTOTHI?

4.Kak onpenenuts KOdPPUIUEHT YCUIICHUS
MHOT'OKaCKaJHOTO YCHJINTENSI IEPEMEHHOTO TOKa?
5.YeM orpaHuunBaeTcs MaKCUMalbHOE 3HaUCHHE
K03 pHILIMEHTa YCUIEHNsI MHOTOKAaCKaHOTO
YCUJIMTEJIS IEPEMEHHOT0 TOKa?

YMers: O60ocHOBaHHO BBIOUpATh
DIIEMEHTHl  JJIsl  WUCIOJNB30BaHUS B
YCUJIMTENSX IEPEMEHHOT0 TOKa

1.ITo xakuM mapameTpam moadupaeTcs
OUMOJISIPHBIN TPaH3UCTOP /1711 pabOTHI B
YCHIIUTENE C OOIINM SMUTTEPOM?

2.Kak onpeaenutb pabouyro 007acTh
OUITOJSIPHOTO TPAH3UCTOPA MO €r0 MACTIOPTHHIM
AaHHBIM?

3.Kak mogo0path eMKOCTH pa3IeTUTEeIbHBIX
KOHJIEHCATOPOB YCUITUTEISI?

VYMmeTs: [IpoBoauts HU3MEPEHNE
nmapamMeTpoB  yCWJIMTENeHW ¢ OOmmuMm
SMHUTTEPOM

1.Yt0 Ha3bIiBatOT paboyell TOUKOM OUITONIIPHOTO
TpaH3ucTopa?

2.Kak sKcrepuMeHTalIbHO YCTAaHOBUTD
ONITUMAITEHOE TIOJIOKEHNE pabovel TOUKH
OUITIONIIPHOTO TPAH3UCTOPA B YCUIIUTENE C OOIIUM
AMUTTEPOM?

3.Kak 3kcniepuMeHTaIbHO MOIY4YHUTh
AMIUTUTYAHYIO XapaKTePUCTUKY YCHIIUTEIS C
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3annaHupoOBaHHbIE pe3yNbTaThl 00ydeHus | Bompocsl/3ananus A IpOBEPKU
10 TUCLUILINHE

001muM SMUTTEPOM?
4.Kak 9KCIIeprUMEHTAILHO MOJIYYUTh aMIUTHTYIHO-

YaCTOTHYIO XapaKTEPUCTHKY YCHIIMTEIS C O0INM
AMUTTEPOM?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku evblnoneHus 3uanus: llpuBeaeHa cxema ycTpoicTBa B 3aJIaHUH 1.
[TpousBeneH rpadUecKuii 1 aHATUTHYECKUI pacyeT TpeOyeMBbIX MapaMeTpoB B 3a/1aHuH 1.
OTBeTHI HA BOMPOCH U3 3aJaHMsI 2 JaHbI MOJTHOCTBIO U C MOsSICHEHUSAMU. [IpuBecHB HEOOXOMMBbIE
CXEMBI U YpaBHEHUSs B 3aiaHuK 2. CTyIEHT MPaBWILHO MOSCHWI ITPUHITUN PaOOTHI 2JIEMEHTOB U
YCTPOMCTB, O KOTOPHIX UICT PEYb B 3a/IaHUU.

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuku evinoaneHus snanua: 1IpuBeneHa cxeMa ycTpocTsa B 3a1aHuu 1.
[IpousBeneH rpaduuecKuii 1 aHATUTHYECKUI pacueT TpeOyeMbIX mapamMeTpoB B 3aaHuu 1.
OTBeThI Ha BOIIPOCHI U3 337aHUs 2 JaHbl HEMOJIHO WM HE COAepkKAT HEOOXOAUMBIX CXEM WU
ypaBHeHHH. CTyJIeHT NPaBUIHHO MOSCHIJI IPUHIIUI PAOOTHI DJIEMEHTOB M YCTPOIMCTB, O KOTOPBIX
UJET pedb B 3aJaHUU, HO IOIYCTUII HEOOIbIINE OMUOKU NPU U300paXKEHUH CXEM U HAllMCaHUU
dbopmyL.
Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakxmepucmuku evinoaneHus snanua: 1lpuBeneHa cxeMa ycTpolcTBa B 3a1aHuu 1.
I'padmyeckuil 1 aHaIUTUUECKUN pacyeT TpeOyeMbIX TapaMeTPOB B 3a/1aHuH | pousBeieH
HETOJIHO MJIM YaCTUYHO HEBEpHO. OTBETHI HA BONPOCHI U3 3aJaHKs 2 JAHbI HETIOJIHO WIN YaCTUYHO
HeBepHO. CTyI€HT HEMOIHO WIX HETOYHO OOBACHSAET MPUHIUI pabOThI 3JIEMEHTOB U YCTPOUCTB, O
KOTOPBIX UJET peub B 33JaHUH, TAKXKe JIONyCKaeT IrpyOble OIMOKH ITPU N300PAKEHUN CXEM U
HanucaHnuu GopMyIL.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)

Onucanue xapakmepucmuxu 8blnoineHus snanus: He npuBeieHa cxema ycTpoicTBa B 3a/1aHNH 1.
I'paduueckuii pacuet B 3ajaHuM | MPOU3BEECH HEMOIHO UM HeBepHO. PacueT koadpuimenrta
yCHJICHHS TI0 TpaduKaM oTCyTcTByeT. OTBETHI Ha BOTIPOCHI U3 3aJaHUS 2 OTCYTCTBYIOT WJIH JJAHBI
HeBepHO. CTyJEHT He 3HAaeT MPUHIMI PadOThI IIEMEHTOB U YCTPONUCTB, O KOTOPBIX HJIET peub B
3aJ[aHuN.

KM-12. Ycunurean nocTosIHHOro Toka. Jloruyeckue ycrpoicrea

®opmbl peaausanun: [lucpmennas pabora
Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue
Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa mnpoBeleHUsT KOHTPOJIBLHOIO MeponpusaTHsa: TecTupoBaHHE, IPOBOAMMOE Ha
nexkuuy. nuTenbHoCTh - 25 MUHYT.

Kparkoe conepxxanue 3aganus:
Bapuanr 6

1. JlaHbl aMIITUTYJHBIE XapAaKTEPUCTUKH JIJISl Pa3JIMYHBIX YCTPOMCTB, MOCTPOCHHBIX Ha Oa3e
onepaunoHHbIx ycunuteneit (OVY). Ionaras, yTo XapakTepucTuka 2 COOTBETCTBYET
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MHBEPTHUPYIOIIEMY YCHIIMTENIO, YKa3aTh HOMEP XapaKTEPUCTUKHU, COOTBETCTBYIOLIEH caMoMy
oVv.

Usbix A

Usx

a) 1;
0) 3;
B) 4;
r) 5.

2. KaKOMy JIOTUYCCKOMY 3JICMCHTY COOTBCTCTBYCT IIPCACTABIICHHAA Ta6nnua HCTHHHOCTH?

X1 X2 y

el lanl k=l ke
RO O
[l el fen ) e}

a) U;

6) WJIU;

B) U-HE;

r) WJIN-HE.

3. OnpenenuTs 4acToTy, Ha KOTOPO KO3 PUIINEHT yCUIeHNUSI HHBEPTUPYIOILEr0 YCHIIUTENs

MpUHUMAaET MakcuManbHOe 3HadeHue. R1 = 720 Om; Roc = 18 kOm; L = 21,5 mI'n; C = 82
MK®D.

VRV.Q&

o[ )

a) 754 T';
0) 120 I'my;
B) 360 I'm;
I') HEJIOCTATOYHO JaHHBIX.
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4. Kakoii JOru4ecKuil 3J1EMEHT PEaJIN30BaH C IOMOILLBIO IPUBEAECHHON CXeMBbI?

o—b

2
u, R u_
i
o O

a) U;
0) NJIU;
B) HE;
r) UJIN-HE.

5. Onpenenutb KOXPPULUUEHT YyCUIICHUS IPEICTABICHHOTO YCTPOUCTBA MPH 110/1a4€ Ha BXOJ
MOCTOSIHHOTO BO BpeMeHH HanpspkeHus. R1 = 180 Om, R2 = 9 kOwm, C = 90 Mx®.

EA.QQ

a) 50;

0) 0;

B) 20;

') HEJJOCTaTOYHO JTAHHBIX.

6. but — 3T0 HauMeHbIIas eqUHUIA HHDOPMAITHH, TIPEICTABIISIONIAs COO0M OMH pa3psi
JBOMYHOTO KOJa, B KOTOPOM MOKeT ObITh 3anucana 1 uiu 0. CKkolbko OUT HEOOXO0MMO,
yT00BI 3amrcarh B DBM necaruunoe ymcio 16?7

a) 3;

0) 4;

B) 5;

r) 6.

7. Ha Bxoj uHTEeTparopa nogaercs Hanpsokenue Usx(t) = 30sin(wt) mB. Kakas ocrimiorpamma
COOTBETCTBYET BBIXOJAHOMY HAIPSHKEHHUIO 3TOTO YCTpoHcTBa?
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A Usx

Figure 1 a)

Figure 2 6)

A Usx

Figure 3 B)

A Usx

Figure 4r)
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8. Beipaxkenue ams jormueckoit pyHkuuu F, mogydeHHOE ¢ MOMOIIBIO MPEICTaBICHHBIX
3JIEMEHTOB, MPEOOPA30BAHO C MPUMEHEHHEM aKCHOM ayreOpbl toruku. Kakum Oyner
pe3ynbTat npeodpazoBaHuii?

X1
o 1 F
O——oO0
O— 2 Y2
X2 F_Xl XZ
Figure 5 a)

F=X,+X,

F=Xx X,
F=X X,

9. Conporusnenue Roc B mHBepTUpYIOIEM ycuiuTene yBenuumin Ha 40%. Kak uamenurcs
BBIXOIHOE HANpsKEHUE 3TOT0 YCTPOICTBA, €CIIM BXOJAHOE HAMPSKEHHUE MOJIePKUBAETCS
HEU3MEHHBIM?

a) ymensImtes Ha 40%;

6) yBenuuutcs Ha 40%;

B) OCTaHETCS] HEU3MEHHBIM;

r) yBenmuuutcs B 1,67 paza.

10. BeiOpath npaBUIIbHOE BhIpaXKEHUE, OMMCHIBAIOIIEE JIOTHUECKYIO (DYHKIHIO, 3aJaHHYIO
MpeJICTaBICHHOMN TaOIUIe HCTUHHOCTH (17151 BCeX APYrux HaOOpOB NEPEMEHHBIX 3HaUCHHE

¢byHK1IMu paBHoO 1).
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X1

X2

X3

0

0

1

1

0

0

y=(x+x,+X,) (X, +x,+X;)

Figure 9 a)

y=(X X %) % +X,+ X, )

Figure 10 6)

N

V=X X,X; T XX,

Figure 11 B)

3

V=X X, X3 T XXX,
Figure 12 1)

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHJIaHI/IpOBaHHbIC PE3YyIbTAThI O6y‘leHI/IH 10
JUCIHHMITIIMHE

Bonpocsi/3aganus 11t IpoBepKH

3uate: Meroabl  pacuéra  mapameTpoB
ANIEKTPOHHBIX ~ YCWJIMUTENEH  IOCTOSTHHOTO
TOKa

1.Kak onpenensiercst K03QOUIUECHT yCUIICHUS
Y BBIXOJJHOE HAIPSDKEHUE WHBEPTUPYIOIIETO
YCUJIMTENSI HA OCHOBE OINEPALIMOHHOTO
ycuurens?

2.Kak onpeznenserca kKod3pPpUIUHUEHT yCUIeHus
Y BBIXOJJHOE HAIPsDKEHNE HEMHBEPTHPYIOIIETO
YCUJIMTENS HA OCHOBE OIEPALIMOHHOTO
ycuurens?

3.Kak paccuuThIBaeTCsl BBIXOJJHOE HAIPSKEHHE
WHBEPTUPYIOIIET0 CyMMaTopa Ha OCHOBE
OTIEPALIMOHHOTO YCUITUTENS?

4.Kak 3anmchIBaeTcsi BRIpKSHHE JIIS
BBIXOJTHOT'O HANpPsDKEHUS MHTErpaTopa,
MOCTPOEHHOTO Ha OTEPAlMOHHOM yCUJIHTENE?
5.Kak momyunts BblpakeHue JiIsl BHIXOJAHOTO
HanpspkeHus auddepennuaropa,
MIOCTPOSHHOI'0 HA ONEPALlMOHHOM ycuuTesne?

3uatb: OCHOBHBIE MOHATHS aIreOpbl IOTUKH

1.Yto Takoe noruueckast pyHkuus?

2.Yrto Ha3pIBalOT TaOMUIEH UCTUHHOCTH JUIS
JOru4ecKor QyHKIUU?

3.Kak nomyunTh aHaATUTUYECKYIO 3alKCh
JIOTH4ecKON (PYHKIUU C UCIIOJIb30BaHUEM
JM3BIOHKTUBHON HOpMaJIbHOM (hOpMBI?
4.Kak nojgy4nTh aHaJUTUYECKYIO 3aIUCh
JOrH4YecKor (PYHKIIUHU C UCTIOTIb30BAHUEM
KOHBIOHKTHBHON HOPMaJIbHOM (popmMbI?
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3annaHupOBaHHbIE Pe3yIbTaThl 00Y4YEeHHUS 11O
JTUCHUTIIINHE

Bonpocsi/3aganus 11t npoBepKu

3HaTh: YCTPOMCTBO W MPUHIMIT JACHCTBUS
OCHOBHBIX JIOTHYECKUX DJIEMEHTOB.
Oco0EHHOCTH UX TTOCTPOCHUS

1.Kak 3anucaTh JTOTHYECKYHO () YHKIIHIO IS
Joruueckoro 3nemMenTa HE?

2.Kak 3anucath JOTHYECKYIO (DYHKITHIO JTSI
JIBYXXOJ0OBOT0 JIOTHUeCKOro 3nementa 1?
3.Kak 3anucaTh JOTHYECKYIO (DYHKITHIO JTSI
JIBYX X0JIOBOT'0 JIorhuyeckoro snementa UJIN?
4.Kak 3amucarb JOTHYECKYIO (DYHKITHIO TS
JIBYXBXOJI0OBOT0 Jioruueckoro snementa M-HE?
5.Kak 3anucaTh JIOTH4ecKyr0 (YHKIHO IS
JIBYXBXOZOBOT0O JJornueckoro 3nementa NJIN-
HE?

6.Kak peanuzoBarb goruyeckuii anemeHt U ¢
IIOMOILIBIO JUOAHOM JTOTUKHU?

7.Kak peanuzoBath goruueckuid snemeHT NJIN
C MMOMOIILIO JUOJHOM JIOTUKH?

8.Kak peanuzoBats noruveckuii snemeHT HE
Ha OMIIOJIIPHOM TpaH3UCTOpE?

3HaTh: YCTPOWCTBO M NPHUHLMII JIEHCTBUS
3JIEKTPOHHBIX  YCWIMTENEH Ha  OCHOBE
ONEPALMOHHOT O YCWINATEIA c
OTPHUIIATEIILHON 00paTHOM CBA3BIO

1.Kakue 351eMEHTBI BXOJAT B COCTaB

b hepeHIMaTbHOTO YCUIIUTENSI TOCTOSHHOTO
TOKa?

2.B uém 3akiroyaeTcs MpUHIKUIT JSHCTBUS
TG hHepeHIIMATBEHOTO YCHIIATEISI IIOCTOSTHHOTO
TOKa?

3.Kakoe ycTpoiCTBO Ha3bIBAIOT
ONEPALMOHHBIM yCUIIUTENEM?

4 Kakue 3JIeMEHTBI BXOJAT B COCTaB
MHBEPTUPYIOIIETO YCUITUTENS HA OCHOBE
OTIEPAIIMOHHOTO YCHIIUTEsA?

5.B 4éM 3akirovaeTcs NPUHLMUI ACHCTBUS
WHBEPTUPYIOLIETO YCUIIUTEIISI HA OCHOBE
ONEPALMOHHOIO YCUIIUTENA?

6.Kakue »71eMeHTBI BXOJAT B COCTAaB
HEMHBEPTUPYIOIIETO YCUIIUTENS HA OCHOBE
OTIEPAIIMOHHOTO YCHIIUTEsA?

7 Kakue 3J1eMEHTBI BXOAST B COCTaB
WHBEPTUPYIOLIETO CyMMaTOpa Ha OCHOBE
ONEPALMOHHOIO YCUIIUTENA?

8.B uém 3akmroyaercs NpUHIMI JEHCTBUS
HWHTETpaTopa, IOCTPOCHHOTO Ha
ONEPALMOHHOM yCHJIATENE?

9.B uém 3akirouaeTcs NPUHLMUI JEHCTBUS
muddepeHaTopa, HOCTPOEHHOT0 Ha
ONEPAIMOHHOM ycuiuTene?

YMeTs: [TpoBoauTh pa3paboTKy
CTPYKTYPHBIX CXeM LU(POBBIX AJIEKTPOHHBIX
YCTPOICTB

1.Kakue nornueckue 31eMEeHTHI BXOIAT B
COCTaB CXEMbl aCHHXPOHHOTO RS-Tpurrepa c
MPSIMBIM YTIpaBJI€HUEM?

2.Kakum o6pa3om npousBoauTcs padora
acCMHXpOHHOTO RS-Tpurrepa c npsmeiM
ylpaBiIeHUEM?

3.Kakoli BUJ1 UMEIOT BpEMEHHBIE TUarpaMMbl
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3annaHupOBaHHbIE Pe3yIbTaThl 00Y4YEeHHUS 11O
JTUCHUTIIINHE

Bonpocsi/3aganus 11t npoBepKu

acMHXPOHHOTO RS-Tpurrepa ¢ nmpsMeim
yIpaBjIeHUEM?

Ymetrh: OOOCHOBAaHHO BBIOMPATH DJIEMEHTHI
Ui WCHOJB30BaHUST B YCHJIMTENSIX
MOCTOSTHHOTO TOKa

1.Kakue ycTpoiicTBa Ha OCHOBE
OIIEPALIMOHHOTO YCUJIMTENS COAEPKAT
MOJIOKUTEIBHYIO OOPaTHYIO CBS3b?

2.B uéM 3aKitouaeTcs NPUHIUN 1eHCTBUS
tpurrepa llIMurra, 1OCTpOEHHOTO Ha
OIIEPALlMOHHOM YCUIIUTETIE?

3.B uém 3akioyaroTcsi 0COOEHHOCTH
MOCTPOCHUSI YCUJIUTEIIEH MOCTOSIHHOTO TOKa?
4 KakuMu nmapaMeTpamu XapaKkTepus3yeTcs
peanbHBIN ONepauOHHbIA YCHUIIUTEINb?
5.Kakumu napamerpamMu xapakTepHu3yeTcs
UJCTbHBIA ONEPAIIMOHHBIN YCUIIUTEIh?
6.Kak nomoOpaTh onepannoHHbINA yCUITUTENb
JUIsl pabOThl B KOHKPETHOM ycTpoicTBe?

VYmers: IIpoBoanuTts n3MepeHue mapameTpoB
B YCTpPOWCTBaX Ha OCHOBE OIEPAllMOHHBIX
yCUIUTENEH

1.Kakoii BU1 uMeeT aMIIUTYIHO-4aCTOTHAs
XapaKTEePUCTUKA YCHIIUTEIIS TIOCTOSTHHOTO
TOKa?

2.Kaxk sKcriepMeHTaIbHO MOJIYYUTh
aMIUTUTYAHO-YaCTOTHYIO XapaKTePUCTUKY
OIEPALMOHHOT0 YCUIIUTENA?

3.Kakoit BUJ1 UMEIOT MEPEXOTHbIE
XapaKTEPUCTUKU ONEPALlMOHHOTO YCHIIUTENS?
4.Kak onpenenuTs napaMeTpsl OlepalioHHOTO
YCUJIUTEJIS 110 €T0 NMEePEXO0aHON
XapaKTEpUCTHUKE?

5.Kak nony4uTs 3KCIIEpUMEHTAIBHO
aMIUTUTYIHYIO XapaKTePUCTUKY
MHBEPTUPYIOIIETO YCUINTENS?

Onucanue MIKAJIbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 8binonneHus snanus: I1paBunbabie oTBETH HA 9 uin 10 Bonpocos
TecTa

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6bInoaHeHus 3Hanus: 11paBuIbHBIE OTBETHI HA 7 WM 8§ BOIIPOCOB TECTA

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapakmepucmukuy 6blnoneHus 3uanus: 1IpaBuibHbIe OTBETHI HA 5 MK 6 BOIIPOCOB TECTa

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HaHUA: 4 N MEHee PaBUIIbHBIX OTBETOB HA BOTPOCHI
TecTa
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KM-13. MamiiHbI NOCTOSTHHOI'O TOKA

®opmbl peanauzanuu: [luceMennas padora

Tun KkoHTpoIbHOrO MeponpusiTus: PacuetHo-rpaduueckas padbora

Bec koHTpOIbHOrO MeponpusTusi B BPC: 12

IIpouenypa mnpoBeaeHHsi KOHTPOJIBLHOr0 Mepomnpusitusi: PacueTHoe 3agaHue MO TeMaMm
"DJIeKTpUUECKHE MAITUHBI TOCTOSHHOTO ToKa" ¥ "MaruuTHble 1ENH ¢ MOCTOSIHHBIMU MarHUTHBIMU
MOTOKaMHU'", BBIMIOJIHAEMOE JI0Ma, M 3allMTa ero B Oecele ¢ mpernojaBareieM Ha JabopaTopHOM

3aHATHUH.

KpaTkoe conep:kanue 3a1aHusi:

3aganue Nel. B coorBercTBum ¢ Bammm BapuanTom 3aianus (Tabiauma) HAYepTUTE ICKU3
MIOTIEPEYHOT0 pa3pe3a ABYXIOIIOCHONW MAITUHBI ITOCTOSTHHOTO TOKA M TTOKAKUTE HA HEM
MOJIOKEHUE CEBEPHOTO U F0XKHOTO MOJIFOCOB, HAMPABIICHUE BPAIICHUS IKOPSI, MATHUTHBIE
JIMHUY TTOTOKA TOJIt0coB, HanpasiaeHue J/[C u Toka B MPOBOAHUKAX SKOPS («KKPECThI» WU

«TOYKU»).

3anganmne Ne2. OTBeTbTe NOJPOOHO B MUCBMEHHOM BUJIE HA TPH KOHTPOJIBHBIX BOIPOCA.
Howmepa BonpocoB Bamiero BapuanTa yka3aHsl B TaOJIHUIIE.

Pexxumbl BepxHuit Homepa
Bapuant Hanpasnenue
ananms paboThI TMIOJIIOC BpalieHs KOHTPOJIBHBIX
MIIT MIIT BOIIPOCOB
28 Jpurarens | HO ITpotus 13, 30, 32

13. Ilpoananu3upyiite, KaK UI3MEHEHHUE MOJIIPHOCTH HANPSKEHUS, TIOABOAUMOTO K 0OMOTKE
B0o30yxaenus ['TIT nesaBucumoro Bo30y>kKIeHU, MOBIUSIET Ha BEJIMUMHY U HaIlpaBJICHUE
ANIEKTPOMArHUTHOTO MOMeHTa, Toka U DJIC sxops.

30. Hauepture u obocHyiTe Bua BHeITHUX XapakTepucTuk ['TIT HezaBucuMoro Bo30yx1eHus
IIPU PA3JIMYHBIX 3HAYECHUSAX CONPOTUBIICHUS SIKOPHOM LIECTIH.

32. U3o6pazute cxems! 11T napamnensHoro u He3aBUCUMOTo Bo30yxaeHuil. Vicnonb3ys 3tu
CXEMBI M 3CKH3 MOIMEPEUYHOr0 pa3pe3a MallluHbI, PACCMOTPUTE BO3ZMOXKHbBIE CIIOCOObI

pEBEPCUPOBAHUS ABUTATEIIECH.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3angaHupOBaHHbIE pe3yJbTaThl
00y4YeHHMsI 110 TUCHUIUIMHE

Bonpocel/3aganus 11t IpoBepKH

3HaTh: MGTOJII)I aHaJin3a MarHuTHBIX
ueneﬁ C INOCTOAHHBIMHU MarHUMTHBIMH
IIOTOKaMH

1.Kakue aHanoruu mpoBOJSATCS MEKy MATHUTHBIMU
LETMSMH U 3JIEKTPUUYECKUMH LIeTsIMU?

2.Yt0 Ha3bpIBAIOT NpSIMOM M 00paTHOM 3a1adeil npu
aHaJIM3€ MarHUTHBIX Lienen?

3.Kak onpenenuts M/IC B MArHUTHBIX LIETISIX C
MOCTOSIHHBIMU MarHUTHBIMU MTOTOKaMU?

4 Kakye MarHuTHBIE L€ Ha3bIBAOT
pa3BETBJICHHBIMH, A KAKHUE - HEPA3BETBICHHBIMU?

3Hath: OCHOBHBIE IapaMeTpsl U
XapaKTepUCTUKU TE€HEPaTOpPOB
MOCTOSTHHOTO TOKa

1.YT0 Ha3BpIBAIOT XapaKTEPUCTUKOMN XOJIOCTOIO X0/1a
reHepaTopa MOCTOSIHHOTO TOKa?

2.Kakyto 3aBUCHMOCTh Ha3bIBAIOT BHEIIHEH
XapaKTepUCTUKON reHepaTopa MOCTOSIHHOIO TOKa?
3.Kakoli BUJ1 IMeeT BHEIIHSAS XapaKTepUCTUKA
reHeparopa MOCTOSHHOIO TOKa ¢ HE3aBUCUMBIM
BO30OYXAeHHEM ?

4.Yem onpenensieTcs BUJ BHEINIHEW XapaKTEPUCTUKU
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3annaHupOBaHHbIE pe3yNbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKu

reHepaTopa IMOCTOSTHHOTO TOKA € MapauIeIbHBIM
BO30YyKIEHUEM?

5.Kax onpenenuTs napameTpsl reHepaTopa
IMOCTOAHHOI'O TOKA IO €T0 NaCIOPTHBIM ,HaHHBIM?

3uHath: OCHOBHBIE MMapameTpbl U
XapaKTEePUCTUKU JBUTATEJIEH
MIOCTOSIHHOT'O TOKa

1.Kako# Bu1 UMEET MEXaHUYECKas XapaKTEPUCTHKA
JIBUTaTEJICH IIOCTOSHHOI'O TOKA C HE3aBUCHMEIM H
rapajuieIbHBIM BO30YKICHHEM?

2.Kak MeHseTcs BUJI MEXaHUUECKON XapaKTEpPUCTUKU
JIBUTATEJICH IIOCTOSHHOTO TOKA C HE3aBUCUMBIM U
napajuieIbHBIM BO30YKIEHUEM TIPU PA3TMYHBIX
croco0ax peryJupoBaHUs YaCTOTHI BPAIICHHS ?
3.Kak onpesenuthb napaMeTpbl JBUTATENS
MOCTOSIHHOTO TOKA 10 €0 MacOPTHHIM JaHHbIM?

3Harb: OCHOBHbBIE TEPMHUHBI, 3aKOHbI
U ONPEIEICHUS MarHUTHBIX Lenen

1.EnquHuIBI M3MEpeHHsI MATHUTHBIX BEJTUYHH?

2.Kaxk chopmynupoBats nepBslii 3akoH Kupxroda s
MarHUTHBIX LIeTen?

3.Kak cdopmynupoBats BTopoit 3akoH Kupxroda mis
MarHUTHBIX LIeTen?

4.Kak hopmynupyercsi 3aKOH 3JIEKTPOMAarHuTHOM
UHIAYKIUU?

5.Kak ¢popmynupyercs 3akoH Amrepa?

6.PaboTta Kakux 3MEeKTPOMarHuTHBIX YCTPOHCTB
OCHOBaHa Ha BBITIOJIHEHUH 3aKOHA 3JIEKTPOMArHUTHOM
UHAYKIUU?

7.PaboTa Kakux 371€KTPOMArHUTHBIX YCTPOHUCTB
OCHOBAHA Ha BHITIOJIHEHUH 3aKoHa Amriepa?

3HAaTh: YerpoiicTso, IIPUHIINIT
EWCTBUS u 0COOEHHOCTH
IIPUMEHEHHUS JJIEKTPUUYECKUX MallluH
IIOCTOSITHHOT'O TOKa

1.Kakoe ycTpoicTBO UMEIOT 3JIEKTPUUECKHE MALTUHBI
MIOCTOSIHHOTO TOKa?

2.B yém Ha3zHaueHUe reHepaTopa MOCTOSHHOTO TOKA?
I'ne on mpumensiercs?

3.B uém Ha3zHaueHue ABUTATENs IOCTOSHHOIO TOKA?
I'ne on npumensiercs?

4.B uéM 3aKIIrouaeTCs MPUHIUN IEHCTBUS TeHepaTopa
MIOCTOSIHHOTO TOKa?

5.1y 4ero B MalIMHaXx MOCTOSSHHOT'O TOKA CIIY>KUT
LIETOYHO-KOJJIEKTOPHBIH anmnapar?

6.Kakoe npeobpazoBaHue SHEPTUU MPOUCXOANT B
re’HepaTope nocTossHHoro Toka? Kakue npu stom
BO3HUKAIOT IOTEPU IHEPTUU?

7.B uém 3akirouaeTcs npoiecc caMoBO30YKIEHUS
re€HEpaTOPOB IMOCTOSHHOIO TOKa?

8./l71s1 yero B reHepaTope NOCTOSTHHOTO TOKa CO
CMEIIaHHBIM BO30YX/I€HUEM UCIIOJIb3YETCs COTIacHOe
BKJIIOUE€HHE OOMOTOK BO3OYKICHHUS?

9.B kakux cimyyasx reHepaTopbl IOCTOSHHOIO TOKA CO
CMEIIaHHbIM BO30YK/IEHUEM HCTOIb3YIOT MPU
BCTPEYHOM BKJIIOUEHHH 0OMOTOK BO30OYKACHUs?

10.B 4ém 3akimrovaeTcst IPUHIMN ACHCTBUS JBUTATEIS
IIOCTOSIHHOTO TOKa?

11.Kakoe npeobpazoBaHue SHEPrUH MPOUCXOTUT B
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3annaHupOBaHHbIE pe3yNbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKu

JBUTAaTese MOCTOIHHOro Toka? C ueM CBSI3aHbl IOTepU
SHEPI'UH, BOSHUKAIOIIME IIPU ATOM NPeoOpa3oBaHUN?
12.Y10 Ha3bIBAIOT MPOLECCOM ITyCKa IBUTATENs
IIOCTOSIHHOT'O TOKa?

13.Kakue cymecTBYIOT CiocoObI IyCKa JBUTATEIIS
IIOCTOSIHHOTO ToKa? B Kakux ciydasx Kaxablii U3 HUX
MpUMEHsIETCS?

14.B 4ém 3akiro4aercs CBOMCTBO CaMOpEryIHMpOBaHUS
JBUTATENS TOCTOSIHHOTO TOKa?

15.Kakue cymecTByIOT ClIocOOBI peryInpoBaHus
YacTOTHI BPAIlIEHUS B IBUTATENISX MOCTOSHHOTO TOKA C
HE3aBUCHMBIM U apaJIeNIbHBIM BO30YKICHHEM ?

YnMmerb: [IpuMeHsaTs MeToAbl aHaIU3a
U pacuéTa MarHUTHBIX IENed B
poecCHOHANBEHOM e TeNIbHOCTH

1.Kak npuMeHATh MpaBUIIO NPABOU PYKH AJIs
onpeneneHus HanpasieHus J/C B npoBogHUKE,
MOMEIIEHHOM B MarHUTHOE ToJe?

2.Kak mpuMeHsTh MPaBUIIO JIEBOH PYKH JUIs
OnpeJIeJIeHUs] HAIIPaBJICHUS HIEKTPOMArHUTHOM CHUIIBI,
JICHCTBYIOLIEH HA MPOBOJHUK C TOKOM, IOMEIIEHHBIN B
MarHuTHoe 1noJie?

VYmers:  IIpoBoauTe  HM3MepeHHE
[IapaMeTpPOB DJIEKTPUYECKUX MallUH
IIOCTOSITHHOT'O TOKa

1.Kak skcriepruMeHTaIbHO MOTYYUTh XapaKTEPUCTUKY
XOJIOCTOTO X0J1a TeHEPaTOpa MOCTOSHHOTO TOKa?
2.Kak skcrepuMeHTaTbHO TOJTYYUTh BHEITHIOKO
XapaKTEePUCTHKY FeHEePaTOpa MOCTOSHHOTO TOKA C
HE3aBUCHMBIM BO30YXKIeHUEM?

3.Kax skcriepuMeHTaIbHO MOJTyYHTh BHELIHIOKO
XapaKTePUCTHKY TeHEepaTopa MOCTOSIHHOTO TOKA C
napajiesIbHbIM BO30YX1eHHEM?

4.Kak sKcriepuMeHTaIbHO TOJTYYUTh MEXaHHUECKYIO
XapaKTepUCTHUKY JIBUraTesIsl TIOCTOSTHHOTO TOKA C
HapauIeIbHBIM BO30YyXKIeHHEM?

Onucanue MIKAJIbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 8blnonHenus snanus: 1IpuBeneHa cxema yCTpOHCTBA B 3a/1aHUH 1,
napaMeTphsl ycTpoiicTBa onpeneneHbl BepHo. OTBETH Ha BOIPOCHI U3 3a/1aHUs 2 1aHbl OJTHOCTHIO U
¢ mosicieHusiMU. [IprBeieHp HEOOXOMMBIE CXEMBI U ypaBHEHUs B 3a1aHuH 2. CTYACHT MPaBUIIEHO
MOSICHWJI IPUHIUI pabOThI 3JIEMEHTOB U YCTPOUCTB, O KOTOPBIX HJIET peub B 33aHUU.

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuku 6blnoHeHus 3nanus: TIpuBeieHa cxeMa YCTPOUCTBA B 3aIaHuH 1,
napaMeTphl yCTPOMCTBA onpeieneHbl BepHO. OTBETHI Ha BOIPOCHI U3 3aJIaHUS 2 TaHbI HETIOJIHO.
CTyaeHT MPaBUIBHO TMOSCHHI MPUHIIAIT PaOOTHI JIEMEHTOB M YCTPOMCTB, O KOTOPBIX UICT PEYb B
3aJIJaHiH, HO JIOMYCTHJI HEOOJIbIIINE OIIMOKHU TMPU U300pAKEHUHU CXEM U HarucCaHuu (HOpMYII.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blnoneHus 3nanus: IpuBeeHa cxema yCTporucTBa B 3aJaHuH 1,
napaMeTpbl YCTPONCTBA OMPeEIeICHbI YaCTUYHO BepHO. OTBETHI HA BOIIPOCHI U3 3a1aHUs 2 JaHBI
4acTUYHO BepHO. CTYAEHT HEMOJIHO WIH HETOYHO OOBSCHSCT MIPUHITUI paOOTHI 3JIEMEHTOB U
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YCTPOMCTB, O KOTOPBIX UIET PeUb B 3aJJaHUH, TAKXKE JOMYCKaeT rpyOble OMMOKH MPH N300paskeHUH
CXEeM M HamucaHuu Gopmy.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakxmepucmuxu 6binoaHeHus 3nanus: He npuBeneHa cxema ycTpoicTBa B 3a1aHuH 1.
[TapameTtps B 3a7anuu 1 onpeneneHsl HENOIHO WIM HeBepHO. OTBETHI Ha BONPOCHI U3 33aJaHUs 2
OTCYTCTBYIOT WJIU JIaHbI HeBepHO. CTyCHT HE 3HAET MPUHIUI PabOThI SJIEMEHTOB U YCTPOUCTB, O
KOTOPBIX UJAET peUb B 33JJaHUU.

KM-14. MalIiHbI NOCTOSAHHOIO TOKA

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoABHOr0 MeponpusaTus: KontponsHas padora
Bec konTpoabHoro meponpusitusi B bPC: 14
IIpouenypa npoBeeHusi KOHTPOJILHOr0 MeponpusTus: KonTponbHas paboTta, IpoBOAUMAs HA
MPAKTUYECKOM 3aHATUU. J[IUTeNTbHOCTD - 45 MUHYT.

Kparkoe cogepkanue 3agaHus:
BapuanTt 30

1. 'eHepaTop MOCTOSHHOTO TOKA MapalljieIbHOTO BO30YKICHUS UMEET CIEAYIOLTNE
HoMuHanbHbIE HaHHbie: PHoM = 1800 BT, lnom = 12 A, nHom = 940 00/MuH.

ConpoTusieHre 0OMOTKHU SKOpsl B HarpeToMm coctostunu Ra = 1,5 Om, conpoTuBieHue
oOmoTkH Bo30yxaeHust RB = 37,5 Om. OnpenenuTs HOMHHAIBHBII MOMEHT TeHEpaTopa.
MexaHW4eCKUMH U MarHUTHBIMU TIOTEepsMHU IpeHeopeusb. (1,5 6ana)

2. I'enepaTop MOCTOSTHHOI'O TOKA HE3aBUCUMOTO BO30Y)KICHHS UMEET CIIEAYIOIIHe
HomuHaibHbIe Nanubie: Unom = 132 B, Puom = 2112 BT, Ra = 0,5 Owm. Iloctpouts
BHEIIIHIOIO XapaKTepUCTUKY reHepaTopa. (1,5 6ama)

3. JlBurarenb MOCTOSIHHOTO TOKA HE3aBHCUMOTO BO30Y)KICHHSI UMEET CIICIYIOMIHIE
HoMuHaNbHEIE qanubele: UnoM = 160 B, Par = 5440 Bt, Ra = 2,25 Om, nuom = 980
00/MuH. OnpeIeTuTh HOMHHAIBHYIO MOIIHOCTD JABHTraTels. Onpeae/inTh BETUIUHY
J00aBOYHOTO COMPOTHUBIICHHS, KOTOPOE HEOOXOIMMO BKJIFOUNTH B LIEIb SIKOPS JJISI
WU3MEHEHHS 9acTOThI BpameHust 10 N2 = 840 00/MuH. MeXaHUYEeCKUMHU U MarHUTHBIMH

noTepsiMU IpeHeOpeds. (2 Oasa)

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3angaHupOBaHHbIE pe3yJIbTaThl
00y4YeHHMsI 110 TUCHUIUIMHE

Bonpocei/3aganus 1uist IpoBepKU

3Hath: MeToibl pacyeTa nmapameTpoB
IIEKTPUYECKUX MALINH MOCTOSIHHOTO
TOKa

1.Kakue mapameTpbl XapaKTEpPU3YIOT MPOLIECC MyCKa
JBUTATeNs OoCcTOsIHHOTO Toka? Kak ux paccunrars?
2.Kak ompeienuTh CONPOTHBIIEHUE ITyCKOBOTO
peocraTa Ipu NPOBEIEHUH PEOCTATHOTO MTyCKa
nBUTaTeis’?

3.Kak onpenenuTs OTHOCUTENBHOE CHUKEHUE
HaNpsDKEHUs TeHepaTopa MpH Mepexoie OT pexuma
XOJIOCTOTO X0/1a K HOMUHAJIBLHOMY PEXUMY paboThI?
4. Kak paccunTaTh HOMUHAJIBHBIN TOK F'€HEpaTopa
MIOCTOSIHHOT'O TOKa?

5.Kak paccuntaTh HOMHMHAJIBHBIN TOK JBUTATEIISI
IIOCTOSIHHOT'O TOKa?

6.Kak paccuntarth HOMMHAJIBHBIN AJIEKTPOMATHUTHBIN
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoBEpKU
00y4YeHUs 10 TUCITUTINHE

MOMCHT JBUTATECJIA ITIOCTOSIHHOI'O TOKAa?

YmeTs: CocraBnsTh CXEMBI 1.M13 kakux 3JIEMEHTOB COCTOUT CXEMa 3aMEIlCHUS
3aMeLIEHUs reHepaTopoB u reHepaTropa MOCTOSTHHOIO TOKa?
JIBUTATEJIEN TOCTOSIHHOTO TOKa 2.Kak BBIMISAUT YpaBHEHUE JIEKTPUUECKOTO

COCTOSIHUS T€HepaTopa MOCTOSIHHOTO TOKa?

3.Kakue 3neMeHTBI BXOJAT B COCTaB CXEMBbI 3aMEIIEHUS
JIBUTaTelIsl IOCTOSHHOTO TOKA?

4.Kak 3anucaTh ypaBHEHHE 3JIEKTPUUECKOTO COCTOSHHUS
JIBUTaTelIsl HOCTOSHHOTO TOKAa?

Onucanue MIKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoneHus 3nanus: TlonydeHue olieHKH He MeHee 4,5 Oasuia npu
pEIICHNH 33]1a4 U3 KOHTPOJIBHOU paboThI

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuku 6blnoineHus 3nanus: TlonydeHue olieHKr He MeHee 3,5 Oasuia npu
PEIICHUH 33]1a4 U3 KOHTPOJIBHOU pabOThI

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku 6blnoxenus 3nanus: TlonydeHue olieHKH He MeHee 2,5 0asia npu
PEIICHNH 33]1a4 U3 KOHTPOJIBHOU paboThI

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu 6vinoneHus 3uanus: Tlonydenue oreHKn MeHee 2,5 Oana rnpu
pElIeHUH 3a]]a4 U3 KOHTPOJIbHOU paboThI

KM-15. Tpex¢a3nbie aCHHXpPOHHbIEC IBUTATEJIN

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoIbLHOrO MeponpusiTus: PacueTHo-rpadpuueckas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 12

IIpouenypa mnpoBeaeHHs1 KOHTPOJIBHOrO0 Meponpusitusi: PacueTHoe 3agaHMe IO TeMaM
"Tpexda3Hble acUHXpOHHble ABMrareiau" W "MarHuTHbIE LENU C MEPEMEHHBIMH MarHUTHBIMU
notokaMmu. TpaHcopmaTops!”, BEIMOIHIEMOE I0oMa, U 3alllUTa ero B Oecesie ¢ mpenoaaBaTeyeM Ha
71a00paTOPHOM 3aHSITHH.

Kpatkoe cogepxxanue 3agaHusi:
3aganue Nel. Hauepture 3cKu3 nonepevyHoro paspesa JByXI0JIIOCHOIO aCHHXPOHHOTO
neurarens (AJl).
3ananue Ne2. M300pa3ute KapTUHY pe3yIbTHPYIOLIEr0 MArHUTHOTO MOJISl cTaTopa JUis
yKa3aHHOTO MOMEHTa BpeMeHH (Tabi. 2, cTonberr 2), MOKaKUTe HAMPaBJIEHHUE OCH MAaTrHUTHOTO
T10JIs1 ¥ HAIIpaBJICHHUE €€ BPALLEHUS.
3ananue Ne3. [Tokaxure Hanpasienre I/[C 1 TOka B OTHOM CTEP)KHE pOTOPA, HAXOAALIEMCS
M0/l CEPEMHOMN ITOJIF0CA BPAILAIOLIEr0Cs MAarHUTHOTO 10JIs1, TOKaKUTE HAIIPaBJIEHNUE CUIIBI,
JIEUCTBYIOIIEH HA 3TOT CTEPKEHbD.
3aganue Ned. Ykaxxure, Ha KAKOM yroJl IEPEMECTUTCS. OCb MAarHUTHOI'O TIOJIS, Yepes V2
nepuoja Toka craropa.
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3aganue Ne5. Vcrionb3ys qaHHbie ABUTaTeNs (Tabi. 2, cTonOub! 3-8), paccuntaiire s

HOMMHAJIBHOI'O pEXuMa:

a) TOJIC3HBIM MEXaHUYECKUI MOMEHT;
0) aKTUBHYIO MOIIIHOCTh U TOK JIBUTATEIS;

B) yactory J/1C u Toka poropa.

Homunansnoe Hanpspkenne nsuratens Unom = 380 B.
3apanme Ne6. [locTpoiiTe eCTECTBEHHYIO MEXaHUYECKYIO XapaKTEPUCTHUKY aCUHXPOHHOTO

JABUTATCIIA, IIPUHAB SKpZZ SHOM.

3aganue Ne7. OTBeTbTe OPOOHO B MMCHMEHHOM BHJIC HA TPU KOHTPOJIBHBIC BOIIPOCA.
Howmepa BonpocoB Bamero BapuanTta ykasansl B Ta071.2 cronberr 9.

Bapmna Monwen Howmepa
pHat | . Prom | NHOM, Cosjuo | Muyck/Muo | Mwakc/Muo Mep
T KILZ, KOHTPOJIbHBI
BpeMeEH | , od/mm | 4 M M M
3aJIaHus % X
u kBt H
BOIIPOCOB
1 2 3 4 5 6 7 8 9
30 -ICm 75 980 92,5 0,89 1,1 1,8 30,24,40

24. Kak U3MEeHsITCs BEIMYUHBI TOKOB CTaTOpa U poTopa, a Takxke yacrora DJ1C poropa A/l npu

YMCHBIICHUH 9aCTOTBI BpaH_[eHI/IH?

30. Kak MOXHO peryimpoBaTh 4acToTy BpamieHus: AJl ¢ KOHTaKTHBIMU KOJIbIIaMu?
40. Yro npowuzoiiner ¢ A/l M KaKk I3MEHHUTCS €0 MEXaHUYECKast XapaKTEPUCTHKA, €CIIN TPH
IIycKe Mpou3o1ien 00pbIB OJHON U3 ero ¢az?

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3yJIbTaThl
00y4eHUs 10 JUCIUIIHHE

Bomnpockl/3aganust a1t mpoBEPKU

3uarb: OCHOBHBIE @AapaMeTpbl U
XapaKTEePUCTUKU TpExa3zHbIX
ACHHXPOHHBIX JBHUTaTEIEH

1.Kakoii B nMeeT MeXaHW4YeCKas XapaKTepUCTUKA
TpEx(pa3zHOr0 aCHHXPOHHOT'O JBUTATEISA?

2.Kak MeHsieTcst BUJI MEXaHUUECKON XapaKTEepUCTUKU
TpEXx(Ha3zHOr0 aCHHXPOHHOT'O JBUTATEIIS IPU
Pa3IMYHBIX CIIOCO0aX PeryaupoBaHus YacTOThI
BpaleHus?

3.Kaxoii Buz1 uMeroT pabouue XapakTepUCTUKU
TpEx(pa3zHOr0 aCHHXPOHHOT'O JBUTATEISA?

4.Kax paccuutarh Hanbosee 3pPeKTUBHBIN pexum
paboThI TpEX(Ha3HOro ACHHXPOHHOT'O IBUraTENs 1O
€ro NacrlopTHHIM JaHHBIM?

5.Kakue mapamerpsl XapakTepu3yroT padoTy
Tpex(pa3HOro ACHHXPOHHOTO JBUTATEIS?

3HaTh: OcobenHocTH a”Hain3a
MarHUTHBIX IIeTIeH C TEePEeMEHHBIMHU
MAarHUTHBIMH IIOTOKAMHA

1.Yto Takoe Tpancopmarop?

2.B 4ém 3aKirro4aeTcst MpUHINI JIeHCTBHS
TpaHchopMaTopoB?

3.ITouemy BenmM4YMHAa MAarHUTHOTO TTOTOKA B
MarHMTHOM LIETH MTPU MOAKIIOYEHNN K UCTOUYHUKY
CHUHYCOM/IaJIbHOTO HAIPSDKEHUS 3aBUCHUT OT HaJIMUUs
3a30pa B cepAeUHUKe?

4 Kaxk onpeaenuTs HHAYKTUBHOCTb KaTYIIKH C
CHUHYCOUJAJILHBIM TOKOM Ha ()eppOMarHuTHOM
cepAeuHMKe 0e3 BO3AYIIHOro 3a30pa’?

5.Kak onpenenanTs UHIYKTUBHOCTD KATYILKH C
CHUHYCOHIaJIbHBIM TOKOM Ha (heppOMarHuTHOM
CEpJEYHUKE C BO3YIIHBIM 3a30pOM?
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

3HaTh: VYcerpoiictBo, MPUHLIMI 1.Kak ycTpoen TpéxdazHblii aCHHXPOHHBII

JIEUCTBUS U OCOOCHHOCTU MPUMEHEHHS JIBUTATENb?

TpéxdazHbIx ACMHXPOHHBIX 2.Kakum o0pa3om B Tpex(pazHOM aCHHXPOHHOM

JIBUTATENEH JIBUTATEJIE CO3/1a€TCS BPAIAOIIEeecs MATHUTHOE
none?

3.B uém 3akiroyaeTcst IpUHIUN 1eHCTBUS
TpEx(Da3HbIX ACHHXPOHHBIX JIBUTATENCH?

4.Yto Takoe ckoiyibxkenue? Kak oHO u3MeHsieTcs B
Pa3IUYHBIX peKUMax paboTel TpEx(da3zHOro
ACMHXPOHHOTO JIBUTATEIISA?

5.Kakoe nmpeobpazoBaHre SHEPIUH IPOUCXOTUT MPU
pabote Tp€xazHOro aACHHXPOHHOTO JBUTATENS?
Kakue nmotepu sHEpruu Npu 3T0M BO3HUKAIOT?
6.Kakue criocoOsI perynupoBanus TpéxdasHoro
ACMHXPOHHOTO JIBUTaTels CYIIECTBYIOT? B uem
3aKJII0YAI0TCA UX 0COOEHHOCTU?

7.Kakxum oOpa3om Mpou3BOIUTCS MYCK TpeX(a3zHbIX
ACHMHXPOHHBIX JIBUTATENeH ¢ a3HBIM pOTOpOM?
8.Kak ynmy4muTs myckoBble KauecTBa Tpex(asHbIX
ACMHXPOHHBIX JBUTATEJICH ¢ KOPOTKO3aMKHYTHIM

poTopom?
YMers: IIpoBonuTh HU3MEpPEHHUs 1.Kak sxcnepuMeHTanbHO HOTYyYUTh MEXaHUYECKYIO
I1apaMeTpoB TpExha3zHbIX XapaKTepUCTUKY TPEX(Pa3HOro aCHHXPOHHOTO
ACUHXPOHHBIX JIBUTaTesIei JBUTATENs?

2.Kak mpoBecTH 3KCIEPUMEHT, 4TOOBI H3MEPUTh
rapaMeTpsl, TO3BOJISIONINE TIOCTPOUTE pabouune
XapaKTePUCTHKHU TPEX(PA3HOTO ACUHXPOHHOTO
nBUTATEIS?

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6blnonHenus snanus: 1IpuBeneHa cxema yCTpOHCTBA B 3a/1aHUH 1,
napaMeTphsl yCTpoiicTBa onpeneneHbl BepHo. OTBETH Ha BOIPOCHI U3 3a/1aHUs 2 1aHbl OJTHOCTHIO U
¢ mosicieHusiMU. [IprBeieHp HEOOXOMMBIE CXEMBI U ypaBHEHUs B 3a1aHuH 2. CTYACHT MPaBUIIEHO
MOSICHWJI IPUHIUI pabOThI 3JIEMEHTOB M YCTPOUCTB, O KOTOPBIX HJIET peyb B 3aJaHUU.

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuku 6blnoHenus 3nanus: TIpuBeieHa cxeMa YCTPOUCTBA B 3aIaHuH 1,
napamMeTpbl yCTPOMCTBA onpeieneHbl BepHO. OTBEThI Ha BOMPOCHI U3 3aJJaHMsI 2 IaHbI HETIOJTHO.
CTyaeHT MPaBUIBHO MOSCHII MPUHIIAIT PaOOTHI JIEMEHTOB M YCTPOMCTB, O KOTOPBIX UICT PEYb B
3aJJaHiH, HO JIOMYCTHJI HEOOJIbIIINE OIIMOKHU TPU U300pAKEHUHU CXEM U HaruCcaHuu (HOpMYII.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuku 6blnoineHus 3nanus: IpuBeieHa cxemMa yCTporuCTBa B 3aJaHuH 1,
napaMeTpbl YCTPONCTBA OMPEIeICHbI YaCTUYHO BepHO. OTBETHI HA BOIIPOCHI U3 3a1aHUs 2 JTaHBI
4acTUYHO BepHO. CTYAEHT HEMOJIHO WM HETOYHO OOBACHSICT MIPUHITUI PaOOTHI 3JIEMEHTOB U
YCTPOMCTB, O KOTOPBIX UIET PEUb B 3aJJaHHUH, TAK)KE JOMYCKAET rpyOble OIMOKY MPH NU300pasKkeHUH
CXEeM M HamucaHuu Gopmy.
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku evinonnenus 3uanus: He npuBeneHa cxema ycTpoiicTsa B 3a1aHuu 1.
[TapameTpsl B 3aj1aHuu 1 onpezesieHbl HEMOJIHO WM HEBEpHO. OTBETHI HAa BOIPOCHI U3 3aJ1aHus 2
OTCYTCTBYIOT WJIM JaHbl HeBepHO. CTyIEHT He 3HAeT IPUHIMI pabOThl 3JIEMEHTOB U YCTPOUCTB, O
KOTOPBIX UJET PeUb B 3aJaHUH.

KM-16. MammHbI NepeMeHHOr0 TOKa

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 12

IIpouenypa mnpoBeleHHs] KOHTPOJBbHOr0O Meponpusitusi: TecTupoBaHUE, MPOBOJAMMOE Ha
nekuu. {nmurensHocth - 40 MUHYT.

Kpatkoe conep:xanue 3aganus:
BapuanTt 8

1. OnpenenuTh 4aCTOTY BpALIEHHUs MarHUTHOI'O TIOJISI CTATOPa BOCBMUIIOIKOCHOTO
ACMHXPOHHOTI'O JABUTaTelsl, €CIM YyacToTa cetu paBHa 50 I'm.

a) 750 06/muH;

0) 375 06/mun;

B) 3000 06/MuH,;

') HEJJOCTaTOYHO JTAHHBIX.

2. ACHHXPOHHBII ABUTaTeh paboTaeT B YCTAHOBUBIIEMCS pexkuMe. UTo mponsoiier ¢
4aCcTOTOM BpallleHHUsI pOTOpa U MPOTEKAIOIIUM B POTOPE TOKOM, €CIIH MOAKIIOYEHHAs K
JIBUTATEJII0 HAarpy3Ka yMEHbIIUTCS?

a) 4acToTa BPALIEHUs YBEIMUUTCS, TOK HE U3MEHUTCS;

0) yacToTa BpalleHHs] YMEHBIIUTCS, TOK YBEIHUUTCS;

B) 4YacTOTa BpallleHHUs] HE U3MEHUTCS, TOK YMEHBILIUTCS;

') 4acTOTa BPALLEHUS YBETUUUTCS, TOK YMEHBIIUTCA.

3. ITpu mycke TAJ] B ero porope HaBoautcst I/C Benmmunnoit 240 B. Kakas DJ]C HaBoauTcs B
pOTOpE MPH €ro BpaleHNUH ¢ 4acToToi NHOM = 735 06/MuH?

a) 240 B;

0) 36 B;

B) 4,8 B;

I') HEZIOCTaTOYHO JAHHBIX.

4. EcTecTBeHHas MexaHHUeCcKas xapakTepucTuka asurarens umeet Buj (1). Kakoii cioco6

PETryJIMpPOBaHMUS YaCTOTHI BPALIEHUs] POTOPA IPU HEM3MEHHON Harpy3Ke MO3BOJISIET IEPEHTH K
HCKYCCTBEHHOI XapaktepucTuke Buaa (2)?

58



a) TIOJIFOCHOE;

0) aMIUIMTY/IHO-4aCTOTHOE;
B) aMIUIUTYIHOE;

') peoCTaTHOE.

5. ITo MexaHNUECKOHN XapaKTEPUCTUKE ACHHXPOHHOI'O ABUTaTelNsl yKa3aTh, KAKOW PEKUM
COOTBETCTBYET TOUKE 3.

VE

a) HOMUHAJIBHBIA peXuM;
0) KpUTHUYECKHUH PEXUM;
B) PEXXUM XO0JIOCTOT'O X0/1a;
) PEXKUM ITyCKa.

6. MruoBeHHEbIE 3HAYEHUS TOKOB B @asax cTaTopa aCMHXPOHHOI'O ABUTaTCJIA IMTOKAa3aHbl HA
ocouJIorpamMme. BBI6paTB BUJ IOIICPECUYHOTO CCUCHUSA TAI[, Ha KOTOPOM IMOKAa3aHO BEPHOC
IMMOJIOKECHHUE OCH CUMMECTPUU MAarHuTHOT'O IIOJIA CTaTopa AJId MOMEHTAa BPEMCHU 13. HpI/I 9TOM
noJjiaraTb, 4TO MOJOXHUTCIILbHOC 3HAYCHUC TOKA COOTBCTCTBYCT €TI0 HAIIPABJICHHUIO «HA HACH.
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Figure 13 a
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Figure 14 6

Figure 158

Figure 16 r

7. Onpenenutsh yactoTy IJIC poTopa B HOMHUHAILHOM pekume padotsl TAJI, ecnu B 3TOM
pEeXHUME POTOP BPAIIAETCsl CO CKOPOCThIO 975 06/muH. YactoTa cetu paBna 50 I'm.

a) 50 I'm;

0) 1,25 I';

B) 2,5 I'm;

T') HEJJOCTaTOYHO JTAHHBIX.

8. Kakum oOpazom yiydmarot myckoBele kauectBa TAJI ¢ ¢pa3HbM poTopom?
a) pacrnojoKeHHeM 0OMOTKH pOoTOpa B INIyOOKHX Ma3ax;

0) nob6aBIeHnEM peocTaTa B LIEMb POTOPa;

B) YMEHBIIICHHEM COMPOTHBIICHUS B IIEIH POTOPA;
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I‘) YMCHBIICHUCM YaCTOTHBI CCTH.

9. AcuHXpOHHBIH IBHUTaTENh paboTan B yctaHoBHUBIIEMcs pesxkume (1). [Ipu HekoTopom
M3MEHEHUU JIBUTaTeNb Mepelles B HOBbIM yCcTaHOBUBLIMICS pexuM (3). UTo u3MEeHMIOCH B
pabote aBuraTes?

>

a) YBEJIMUYUIOCH CONIPOTUBIICHUE LIETIH POTOPA;

0) yBeIMYMIIACh YaCTOTa HAMPSKEHUS CETH;

B) YMEHBIIMIACH AMIUIUTY 1A MIOJIBOAMMOTO K JBUTATEIIO HATIPSIKCHUS;
T') YBEJIMYUIACH MOAKIIOUaeMas K BUTATENI0 Harpy3Ka.

10. B xakom pexxume paboThl aCHHXPOHHOT'O IBUTATeNsl CKOJIBKEHUE IOCTUTAET
MUHUMAaJIBHOTO 3HaYeHUsI?

a) HOMUHAJIBHBIA peXuM;

0) peXuM XO0J0CTOrO X0/1a

B) PEXXUM IYCKa;

') KPUTUYECKUI PEXKUM.

11. BoibepuTe BEKTOPHYIO AMArpaMMy, COOTBETCTBYIOLIYIO pabOTe CHHXPOHHOTO JIBUTaTells B

TOouke 1.

=y
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Figure 17 a)
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Figure 19 B)
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Figure 20r)

12. Kakyro 3aBUCUMOCTb HA3bIBAIOT YIIIOBON XapaKTEPUCTUKONH CHHXPOHHOTO reHeparopa’?
a) 3aBUCUMOCTD YaCTOTHI BpAIllEHUsI POTOPA OT BPAIIAIOILIEr0 MEXaHUYECKOTO MOMEHTA,

0) 3aBUCUMOCTb TOKa CTaTOpa OT TOKa BO30YXKIEHUS POTOPA;

B) 3aBUCHUMOCTb 3JIEKTPOMArHUTHON MOIIHOCTH OT yIJIa PaccoryiacoBaHUs MOJIOCOB;

') 3aBUCUMOCTD 3JIEKTPOMAarHUTHOIO MOMEHTA OT aMIUIUTY/bl HAIIPSKEHUS CETH.

13. C xakuM k03¢ pUIIMeHTOM MOIITHOCTH pabOTaeT CHHXPOHHBIN reHepaTop B TOUKe 17?

I C:L&,M

2.5
1.25

2ol

a) 2;

0) 1;

B) 0,5;

') HEJJOCTaTOYHO JTAaHHBIX.

14. CuHXpOHHBIN JBUTaTENh paboTal B YCTOWYMBOM pEXHUME C yIIIOM paccoriacoBanus 30°.
MOMEHT NMOAKIIIOUEHHOM K IBUraTeN0 Harpy3ku Bo3poc B 1,2 pasza. Uto npousoizier ¢
yacToTou BpamieHus: poropa CJ1?

a) 4acToTa BPALICHUS YBEITUUUTCS, JBUTaTeNb MPOJIOJDKUT paboTaTh B CHHXPOHHU3ME;

6) JaCTOoTa BpalllCHUSA YMEHBIINUTCA, ABUTAaTCJIb BBIMIAACT U3 CHHXPOHHU3MA,

B) 4aCTOTAa BpAIllEHUs YBEJIMYUTCS, IBUTATEIb BBINAJET U3 CUHXPOHU3MA;

F) JaCToTa BpalllCHUSA HC U3MCHUTCS, ABUTATCIIb ITPOJOJIZKHUT pa60TaTB B CUHXPOHH3MCE.
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15. CuaxpoHHBIN ABUTATENb paboTan ycToitunBo B Touke 1. [Tociie HeKoToporo n3MeHeHHs OH
nepelesl B yCTOHYMBBIN peskuM B Touke 2. Kakoe n3mMeHeHue npou3onuio B Jpuraresne?

A

1

'

'

|
N

T >

i
a) yBeJIMYMJIach MoTpedssiemast ABUTaTelIeM PEaKTUBHAS MOIIIHOCTD;
0) yBeIMUMIACh TIOAKITFOUCHHAS K JBUTATEII0 HArpy3Ka;
B) YBEJIMUMJIACh YACTOTA BPAIIEHUS POTOPA;
I') HEJIOCTATOYHO JaHHBIX.

16. BeiOepuTe npaBHIIbHBIA BapUaHT, XapaKTEPU3YIONIUi pad0Ty CHHXPOHHOTO FeHepaTopa B
TOUKe 4.

A
Iex

a)P=0;Q=0QC;
0) P>0;Q=QC;
B) P=0; Q=0QL;
r)P>0;Q=0.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE pe3ynbTaThl | Bonpockl/3aganus s npoBepKu
00y4YeHHsI 110 TUCHUTUIMHE

3HaTh: MeToasl pacuera mnapameTpoB 1.Kak paccunraTh mapameTpsl Tpexda3zHoro
CHUHXPOHHBIX MallluH CUHXPOHHOTI'O I'€HEepaTopa Mo €ro MacnopTHbIM
JTaHHBIM?

2.Kak paccunrarh nmapameTpsl TpexdasHoro
CHHXPOHHOTO JIBUTATEJISI IO €r0 MacIOPTHBIM
JAHHBIM?

3.Kak paccuuTaTh BEIMUHMHY YJIY4IICHHS
Kod(duIreHTa MOITHOCTHU MPHU MOJIKIIOUYEHUH K
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3annaHupOBaHHbIE pe3ynbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKu

CETH CHHXPOHHOI'0 KOMITeHcaTopa?

4.Kak paccunTarh mapamMeTpbl pexkuMa padoThl
CHHXPOHHOT'O TeHepaTopa JUIsl JOCTHIKCHUS
HEOOXOAMMOI MOIITHOCTH?

5.Kak paccuntaTh MaKCHUMAIbHYIO MOIIHOCTb
Tpex(ha3zHOro CHHXPOHHOTO FeHepaTopa,
COOTBETCTBYIOILYIO TIPE/IETy YCTOMUYNBOCTH B
CUHXPOHU3ME?

3Hare: MeTonpl pacuera mapaMeTpoB
TpEx(ha3HBIX ACHHXPOHHBIX JBUTATEIICH

1.Kak paccuntarh 4acTOTy BpallleHUsI MATHUTHOIO
noJisi B Tpex(a3zHoM acMHXpOHHOM jBuraresne? Ot
KaKHX apaMeTpOB OHA 3aBUCUT?

2.Kaxk paccuntarh mapametpsl TpéxdazHoro
ACUHXPOHHOI'O JIBUTATES], I03BOJISIOIINE
MIOCTPOUTH €r0 pabovHe XapaKTePUCTHKH?

3.Kak paccunrare napamerpsl poropa TpéxdazHoro
ACUHXPOHHOTO ABurarens rnpu mycke TAJ(?

4.Kaxk paccuutath napameTpsl potopa TpéxdasHoro
ACMHXPOHHOT'O JIBUTaTeNsl B HOMUHAJIBHOM PEXHUME
pabotsl TA1?

5.Kak paccuntate HOMHUHaIBHBIA MOMEHT TA/] o
€ro MacrnopTHbIM JaHHBIM?

6.Kak onpenenuts BeMUNHY SJICKTPUISCKUX
notepb B porope TA/] npu mycke u B
HOMHHAJIBHOM pexXumMe padboThl?

7.Kak onpenenuts yactoty Toka 1 3/1C B poTope
TAJl npu nycke 1 B HOMUHAJIBHOM PEXUME
pa0oThI?

3uate:  OCHOBHBIE  MapaMeTpbl U
XapaKTEePUCTUKU CHUHXPOHHBIX
TeHEepaToOpOB

1.YUto Ha3bIBalOT XapaKTEPUCTUKOMN XOJIOCTOIO
X0J1a Tpex(pa3zHOro CUHXPOHHOTO reHepaTopa’?
2.Kakoil Bu UMEIOT yIJIOBbIE XapaKTEPUCTUKU
Tpex(a3zHOro CHHXPOHHOTO reHeparopa’?
3.Kakumu napameTrpamu xapakTepusyercsi padoTa
Tpex(a3zHOro CHHXPOHHOTO reHeparopa’?

4.Kaxkoii Bua umerot V-o0pasHble XapaKTEPUCTUKHI
Tpex(a3zHOro CHHXPOHHOTO reHeparopa’?

3uate:  OCHOBHBIE  MapaMeTpbl U
XapaKTEePUCTUKU CHUHXPOHHBIX
JIBUTATEIICH

1.Kakoii B nMeeT MeXxaHW4YeCcKas XapaKTepUCTUKA
Tpex(a3zHOro CUHXPOHHOI'O 1BUTATENs?

2.Kakoil Bu UMEIOT yIJIOBbIE XapaKTEPUCTUKU
Tpex(a3zHOro CUHXPOHHOI'O IBUTATENs?

3.Kaxoii Bunx umeror V-o0pa3Hble XapaKTepUCTUKU
Tpex(a3zHOro CHHXPOHHOI'O IBUTATENs?

4. Kakumu mapamMeTpaMu XapakTepusyercs padbora
Tpex(a3zHOro CHHXPOHHOT'O IBUTATENs?

3HaTh: OcobenHoctu paboThI
CHHXPOHHBIX T'€HEpaTOpOB B  CETAX
OOJIBIION MOIITHOCTH

1.B yem 3akimro4aroTcst 0COOEHHOCTH ITOAKIIOUYEHHUS
Tpex(}a3HOro CHHXPOHHOTO TeHepaTopa K ceTu
OOJILIIION MOIITHOCTH?

2.UT0 HaA3bIBAIOT MPEEIOM YCTOMYUBOCTH
CHHXPOHHOTO TeHepaTopa?

3.B uem BeIpakaeTcs BHIXOJ U3 CHHXPOHU3MA
CUHXPOHHOTO TeHeparopa? K kakuM mocieacTBusim
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3anjgaHUupOBAHHBIE
06yquH51 IO JUCHUITJINHE

pe3ynbTaThl

Bonpocsi/3aganus 11t npoBepKu

9TO MOXKET HpI/IBeCTI/I?

3HaTh: YCTPOMCTBO, NPUHLMII JAEHCTBUSA
u 0COOEHHOCTH IIPUMEHEHUS
CUHXPOHHBIX MAalllMH

1.Kak ycrpoena Tpex¢asHasi CAHXpOHHAsi MariuHa?
2.B yeMm 3aKiro4yaeTcs NpUHIKIT JeUCTBUS
Tpex(da3HOro CHHXPOHHOTO TeHeparopa? ['e
MIPUMEHSIFOTCS] CHHXPOHHBIE TeHEepaTOph1?

3.Kakum o0pa3om oCylIeCTBIIATh PETYJINPOBAHNE
ko3 durmeHTa MOITHOCTH TpeX Pa3HbIX
CUHXPOHHBIX MalIUH?

4.B yeMm 3aKJIH04YaeTCs MPUHIUIT JCHCTBUSA
TpexdazHoro CHHXpoHHOTro nBurarens? I e
MIPUMEHSIOTCS] CHHXPOHHBIE JIBUTATEIIHN?

5.KakuMm 00pazom oCyIIecTBUTH ITyCK Tpex(azHOTo
CUHXPOHHOTO JIBUTaTeNs?

6.B yem Ha3HaueHNE CHHXPOHHOTO KOMIIEHCATOpa?

Vwmerb: [IpuMeHST METO/ABI aHaIHU3a M
pacuéra TpanchopMaTopoB B
po(heCcCHOHATBHOM NeSTeIbHOCTH

1.Kak onpenensercs ko3 unpeHt
tpanchopmanmu Tpanchopmaropa?

2.Kak 3anmcaTth ypaBHEHHE JJIEKTPHUECKOTO
COCTOSIHUS TIEPBUYHOM 00MOTKH TpaHchopmaropa?
3.Kak 3anucaTh ypaBHEHHE JICKTPHUECKOTO
COCTOSIHUSI BTOPHYHON OOMOTKH TpaHc(opmaropa,
paboTaroIIero B peKUME XOJI0CTOr0 X0aa?

4 Kak 3anmcaTh ypaBHEHHE JIEKTPHUECKOTO
COCTOSIHUSI BTOPHYHOW OOMOTKHU TpaHc(opmaropa,
paboTaronero B pexX1UMe Harpy3ku?

VYmers: CocTaBisATh CXEMbI 3aMELLECHUS
CUHXPOHHBIX TeHEPaToOpOB u
CUHXPOHHBIX JBUraTesei

1.Kakue 351eMeHThl BXOJAT B COCTAaB CXEMbI
3aMeleHust oqHoH (pa3bl cTaTopa TpexdazHoro
CHUHXPOHHOTO reHepaTopa’?

2.Kak 3ammcaTh ypaBHEHHE JIEKTPHYECKOTO
COCTOSIHUS OJTHOHM (pa3bl CTATOPHONU OOMOTKHU
Tpex(azHOro CHHXPOHHOTO reHeparopa’?
3.Kakue sneMeHThbI BXOJIT B COCTAaB CXEMBbI
3aMeleHust oqHou (as3bl cTaTopa TpexdaszHoro
CUHXPOHHOTI'O JIBUTATENs?

4.Kak 3ammcaTh ypaBHEHHE JIEKTPHUECKOTO
COCTOSIHUS OJTHOHM (pa3bl CTATOPHONH OOMOTKHU
Tpex(pa3HOT0 CHHXPOHHOTO JBUTATEIS?

YMerp: COCTaBIATh CXEMBI 3aMEICHHUS
TpE€X(a3HbIX ACUHXPOHHBIX JIBUraTeNEH

1.Kakue 31eMEeHTBI BXOJAT B COCTaB CXEMBI
3aMeleHust oqHou (as3el cTaTopa TpexdaszHoro
ACMHXPOHHOTO JABUraTess?

2.Kak 3anmncarp ypaBHEHHUE JIEKTPUIECKOTO
COCTOSIHUS OJJHOM (pa3bl cTaTopa Tpex(azHoro
ACMHXPOHHOTO JIBUraTesns?

3.Kakue snemMeHThI BKJIIOYaeT B ce0s cxema
3aMeleHus oqHo| (a3bl poTopa TpExdazHoro
ACMHXPOHHOTO JABUraTess?

4.Kak 3anucarb ypaBHEHHUE HIEKTPUIECKOTO
cocTosiHUS (a3bl poTopa TpEXpazHOro
ACMHXPOHHOTO JIBUraTens?

VYMmeTs: [IpoBoauTh U3MEPEHUS
MapaMeTPOB CHHXPOHHBIX MAIIMH

1.Kak sxcnepuMeHTaIbHO OJYyYUTh YIJIOBBIE
XapaKTEPUCTUKHU TpeX(Pa3HOT0 CHHXPOHHOTO
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3annaHupOBaHHbIE pe3ynbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKu

reHeparopa?

2.Kak 3kcnepuMeHTaIbHO MOTYYUTh
XapaKTePUCTHKY XOJIOCTOT0 X0/1a Tpex(ha3Horo
CUHXPOHHOTO TeHeparopa?

3.Kak skcniepuMeHTaIBHO TTOIYIUTh V-00pa3HbIe
XapaKTePUCTHKHU TPeX(PazHOTO CHHXPOHHOTO
reHeparopa?

4.Kak oCylIeCTBUTh PETyIUPOBAHNE AKTUBHON
MOIIIHOCTH TpeX(a3HOro CHHXPOHHOTO TeHepaTopa
[IpU apajlIeIbHON paboTe ¢ ceTbio?

5.Kak ocymiecTBUTh peryjiMpoBaHue PeakKTUBHOU
MOIITHOCTH TpeX(a3zHOTo CHHXPOHHOTO TreHepaTopa
MIpH MapajiesbHOM paboTe ¢ ceThio?

6.Kak skcriepMeHTaIbHO MTOJIYYUTh YTJIOBBIE
XapaKTePUCTUKHU TpeX(PazHOTO CHHXPOHHOTO
BUTATEIS?

7.Kak sxcnepuMeHTanbHO NOTYyYUTh V-00pa3Hbie
XapaKTePUCTHKHU TPeX(Pa3HOTO CHHXPOHHOTO
nBurareis’?

8.Kak no pe3yibTaram u3MepeHuil paccuuTarhb

K03 (HULIHEHT MOITHOCTH CHHXPOHHOTO
reHepaTopa B pa3HbIX peXUMax paboThI?

9.Kak 1o pe3ynbraram U3MEepeHU pacCUuTaTh

KO3 (HUIIMEHT MOITHOCTH CHHXPOHHOTO JIBHTATEIIS
B Pa3HBIX peKuMax paboTsI?

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu evinoaneHus snanus: 1lpaBuinbHbeie oTBETH Ha 14, 15 nnm 16

BOITPOCOB TECTA

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanus: 1IpaBuibHble 0TBETH HA 12 nim 13 Bonpocos

TECTa

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinoanenus 3uanus: IlpaBubHble oTBeTH Ha 9 uinu 10 BompocoB

TECTa

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuku 6blnoneHus 3uanus: 1paBunbHbIe OTBETHI HA 8 U MEHEe BOIIPOCOB

TECTAa
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@DopmMa NPOMeKYTOUHOI aTTecTannu: 3a4eT ¢ OICHKOM
IIpumep Onsiera
Bonpoc 1. Exunanna nzmepenns Toka? (1 6amn)

a) ®apan | 6) Barr
B) Ammnep | 1) CumeHc

Bomnpoc 2. Cxema pacCYUTHIBAETCS IO METOY SKBHBAJIEHTHOTO aKTUBHOTO JABYXITOJIIOCHUKA
OTHOCHUTEJIBHO 311eMeHTa R3. OnpenenuTs BHYTPEHHEE CONPOTUBIIEHNE SKBUBAJIEHTHOIO
ucrounrka Rak. E=36 B, RI =18 OM, R2=120OM, R3=9OM, R4=9 Om, R5=6 Om. (3
Oaya)

R>

Rs

Bonpoc 3. Onpenenuth o61iee conpotuBieHue yuactka ab. G1 = G2 = 0,02 Cwm. (2 6aya)

G :
a : b
o J —O

G2

a) 0,04 Om 0) 25 Om
B) 50 Om r) 100 Om




Bonpoc 4. BeiOpats npaBuiibHYIO 3anuch MTHOBeHHOTO 3HaueHus J/1C, ecnu yactora paBHa

250 I'. (1 6amm)

B

E =

j8 B

e(t)= j8sin(250t +Ce(t) =4+/2sin(250m¢ +

Figure 21 a

Figure 22 6

e(t)=8sin(5007t) E e(t) =8\/§sin(1570t+

Figure 23 B

‘ Figure 24 r

Bomnpoc 5. Llenb HaxoaUTCS B peKUME pe30HaHca TOKOB. OnpeaenuTh conporuicHne R1,
eci R2 =4 Om, XL =1 Om, XC = 16 Owm. (3 6amra)

Bonpoc 6. BeiopaTh npaBHIBHYIO 3aBUCUMOCTE MOJTYJISI COTIPOTHBIICHUS YYaCTKa IS OT
4acToThl. (2 Oanna)

R1

R>

| |
1]
¢ b

$—O
L

e, o V.

(

||
O—
N
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‘ Figure 26 6

Figure 25 a

‘ Figure 28 r

Figure 27 B

=9A, I

Bonpoc 7. Onpeaenuts BETUYUHY TOKA B PE3UCTUBHOM AJIEMEHTE 0 MOAYJII0, eciu L

15 A. TTocTpouTh BEKTOPHYIO JUAarpaMMy TOKOB. (2 Oaia)
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Bomnpoc 8. [y yyacTka 1enu, CoAepiKaIiero HECKOJIbKUX MACCHBHBIX 3JIEMEHTOB, H3BECTHBI
3HAYCHUs HANpPsDKEHUS U Toka. ONpeeTuTh aKTUBHYIO MOIITHOCTD, MOTPEOISIEMYIO STUMH
asieMeHTamu. (2 6aa)

i(t)=2sin(ot+150°) A

u(t)=40sin( ot +210°) B

a) 20 Bt 0) 80 Br
B) 40 BT ') HEJJOCTaTOYHO JAHHBIX

Bonpoc 9. B tpexdasnyto cetb ¢ HOMUHAIBHBIM HanpsbkeHuem 220 B moakirodeHs! Tpu
0J1HO(a3HBIX IPUEMHHKA, COEMHEHHBIE «TPEYroJbHUKOM». V300pa3uTh cxeMy Lienu, yka3an
XapakTep MPUEMHUKOB, BKIIFOUCHHBIX B 1ienb. Onpeaenuth (asueiii Tok lab. (3 6anna)
ConpoTuBieHNs IPUEMHHUKOB:

Z,, =20 OM; Z,, =10+/3+ j10 Om; Z,, =10— j10~/3 Om.

Bonpoc 10. B tpexda3znyro ceTh TOAKIIOYMIN TPU OJIMHAKOBBIX PE3UCTUBHBIX TIPUEMHHKA,
COeIMHEHHBIE TPEXIIPOBOIHOM «3Be370i». I3MeHeHHe COMPOTHBICHUS OIHOM (a3bl
Ha peXXUM paboThl apyrux ¢as. (1 6amr)

a) BIIHISIET;
0) He BIIUSET;
B) HEJIOCTATOYHO JAHHBIX.

IIpouenypa nposenenust

3auer IMpOBOAUTCH B MUChbMEHHOM (bOpMC. HpOJIOJ'DKI/ITCJIBHOCTL 3adera 2 ak. Jaca.
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: U-Somnk-3 JemoncTpupyer nonnmanue Gu3nYecKux sBICHUHN U
yMeeT NPUMEHATh (PU3NYECKHUE 3aKOHbl MEXaHUKH, MOJIEKYIISIPHON (PU3UKH, TEPMOJUHAMUKH,
JIEKTPUYECTBA U MAarHETU3Ma JUIsl pELIEHUs TUIIOBBIX 3a/1a4

Bomnpocel, 3axanus
1.Kakue 3neMeHTBI 2JIEKTPUUECKON LIENU Ha3bIBAIOT HCTOUHUKAMHU JIEKTPOIHEPTUH, & KAKHE -
MpUEeMHUKaMu?
2.Yrto Ha3bIBAIOT BHEIIHEH XapaKTEPUCTUKON NCTOYHHUKA IOCTOSIHHOTO TOKA/HAIIPSDKEHUS?
3.Kak cBsi3anbl Mexay co00il TOK U HAPSHXKEHUE HA MMACCUBHBIX AJIEMEHTAaX AIEKTPUUYECKUX
1enei - pe3suCTUBHOM, UHAYKTUBHOM U €MKOCTHOM?
4.Kak chopmynupoBath nepBbiid 3aKkoH Kupxroda 11st meneit mocTosHHOTro Toka?
5.Kak copmynupoars Bropoit 3akoH Kupxroda ams memneit mocTosHHOro Toka?
6.Kak ornpenenuts o61iee COpOTUBIEHUE YUacTKa SJIEKTPUUECKO 1IEeTH ¢ TOCe10BaTeIbHBIM
COEIMHEHUEM 3JIEMEHTOB?
7.Kak ornpenenuTs o0111ee COPOTURIEHUE YUacTKa SJIEKTPUUECKOH 1eTH ¢ mapasieIbHbIM
COEIMHEHUEM 3JIEMEHTOB?
8.Kakum 006pa3oM cocTaBUTh CUCTEMY ypaBHEHUH /7S ONIpeIeTICHUS TapaMeTPOB
AIIEKTPUUYECKOH IIeTI TIOCTOSIHHOTO TOKA C IPUMEHEeHueM 3akoHoB Kupxroda?
9.Kakoii MeToa onpesiesieHus MapaMeTpoB JIEKTPUUECKON LIETH IPUMEHSTh PU aHATIU3€E LIETIH
MIOCTOSIHHOT'O TOKA C OJJHUM UCTOYHUKOM IUTAHUSA?
10.B ueM 3akar0yaeTcsi METO/I SKBUBAJIEHTHOTO AKTUBHOT'O JIBYXIIOJIFOCHUKA?
11.Kakum 06pa3oM MpoBOIUTH aHAIN3 HEMH MOCTOSTHHOTO TOKA C HEIMHEHHBIMH SJIEMEHTAMU?
12.Kak onpenenutb MOIIHOCTb, BEIPA0aThIBAEMYIO UACATbHBIM HCTOUHUKOM HAMPSKEHUS?
13.Kak onpenenutb MOIIHOCTb, BEIPa0aThIBAEMYIO UACAJIbHBIM HCTOUHUKOM TOKA?
14 Kak paccuntath MOUTHOCTh IPUEMHHKA B LIEMAX OCTOSIHHOTO TOKA?
15.Kakoii pexxuM paboThl UCTOUYHHKA MUTAHUS HA3bIBAIOT PEXKUMOM XO0JIOCTOro xoaa?
16.Kaxoii pexxum paOoThl HCTOYHHMKA MUTAaHUS Ha3bIBAIOT PEKUMOM KOPOTKOT'O 3aMbIKaHUS?
17.Kaxoit pesxuM pabOThI MU TMOCTOSHHOTO TOKA HAa3bIBAETCS COTJIACOBAHHBIM PEKUMOM?
18.Kakue napameTpsl XapakTepU3yIOT MTHOBEHHOE 3HaYEHUE CUHYCOUJAIIBHOTO
TOKa/HaNPsSKEHUs?
19.Kak cBsi3aHbl MKy COOOM aMITIMTYIa U M CTBYIOIIEe 3HAUEHHUS] CHHYCOUJAJIBHO
W3MEHSIOIIENCS BETUUNHBI?
20.Kak 3anucarb MTHOBEHHBIE 3HAUEHUSI HAIIPSDKEHUS U TOKA HAa PE3UCTUBHOM DJIEMEHTE?
21.Kak 3anucarb MTHOBEHHbIE 3HAUEHUS HAPSKEHUS M TOKA HA MHIYKTUBHOM 3JeMeHTe?
22 Kak 3anucarb MTHOBEHHBIE 3HAUEHUS HAIIPSKEHUS U TOKA HA EMKOCTHOM 3JIEMEHTE?
23.Kakue napameTpsl XapaKTepU3yIOT KOMIUIEKCHOE aMITUTY/THOE 3HAYECHUE
TOKa/HaNpPsHKEHUS ?
24.YTo Ha3bIBalOT BEKTOPHOU U Tonorpaguueckoi auarpaMmoii? B uem ux otnums?
25.YemMy paBeH yroa ciBura (a3 Mex1y KOMIUIEKCHBIM TOKOM U HalpsKeHHUEM Ha
PE3UCTUBHOM HJIEMEHTE?
26.Yemy paBeH yroii caBura (a3 Mexa1y KOMIUIEKCHBIM TOKOM M HalpsbKeHHEM Ha
WHIYKTUBHOM DJIEMEHTE?
27.Yemy paBeH yroii caBura (a3 Mex1y KOMIUIEKCHBIM TOKOM M HalpsHKEHHEM Ha EeMKOCTHOM
aJeMeHTe?
28.Kak 3anucarb 3ak0oH OMa B KOMIUIEKCHOM BUJE?
29.Kak 3anucats nepBsiii 3akoH Kupxroga B kommiekcHOM Buje?
30.Kak 3anucats BTOpoii 3akon Kupxroda B komruiekcHoM Buze?
31.Kak onpenenuTs akTUBHYIO MOIITHOCTH B €M CHHYCOUIATbHOTO TOKa?
32.Kax orpenesnTh peakTUBHYIO MOIIHOCTb B LIEMH CHHYCOUJAIHOTO TOKA?
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33.Kak onpenenauTs NOJHYI0 MOIIHOCTD B LIEH CUHYCOMAAJIBHOTO TOKA?

34.C 4yem CBsI3aHO MOSABJIEHUE PEAKTUBHOM MOIIIHOCTH B IEMSIX CHHYCOUIAJIBHOTO TOKA?
35.97o Takoe k03P puimeHT MmouHocTH?

36.Kakum 00pa3oM NOBBICUTH BENUYMHY KO3 (UIIMEHTa MOIIHOCTU B LIETIAX
CHUHYCOMJAJILHOT'O TOKa?

37. UTo Ha3BIBAIOT PEXKUMOM PEe30HAHCA HAITPSHKCHUHN ?

38.Kaxoe ycnoBue 10MKHO OBITH BBIITOJHEHO IS JOCTHXKEHUS peKUMa pe30HaHca
HanpspKeHUM B 1ienu?

39.Kakumu cBOMCTBaMU XapaKTepHU3yeTcs LeNb CHHYCOUTAIBHOTO TOKa, padoTaromias B
pEKHME pe30HAHCA HATTPSAKEHUM?

40.Kak ornpenenauTs 4acToTy, IpU KOTOPOI HACTyNaeT PE30HAHC HAIPSKEHUIN?

41.Y910 Ha3BIBAIOT PEXKMMOM PE30HAHCA TOKOB B LIEIAX CHHYCOUIAIBHOTO TOKA?

42 Kakoe ycIoBHe JOJDKHO OBITh BBITIOIHEHO JUIS JOCTHKEHHS B LIS PEKUMa pe30HaHca
TOKOB?

43.KakuMu CBOMCTBAMHU XapaKTEPU3yETCs 1ETb CHHYCOUIAIbHOTO TOKa, paboTaromias B
pEKHMME PE30HAHCA TOKOB?

44 Kak UHIYKTUBHOE CONTPOTUBIICHUE PJIEMEHTA 3aBUCUT OT YaCTOTHI?

45.Kak 3aBUCUT OT 4aCTOTHI COITPOTUBIEHUE EMKOCTHOT'O JI€MEHTa?

46.Y1o Ha3bIBAIOT 3EKTpUUECKUM (uiabTpoM? B uéMm ero HazHaueHue?

47.Kak onpenensercs ko3 dunreHt nepeaaun Guiabtpa?

48.KakuM 00pazoM onpeaenuTh Z-nmapaMeTpbl JHHEHHOTO YeThIPEXITOIIOCHUKA?

49 KakuM 00pazom onpeaesstoTes Y -apaMeTphl JIMHEHHOI0 YeThIPEXIIOIIOCHUKA?
50.Kakum obpazom onpenenuts H-mapaMeTpsl THHEHHOTO YETHIPEXITOMIOCHUKA?
51.Kakumu nmapamerpamu XapakTepU3yeTCsl HCTOYHUK TOKA, YIIPABIISIEMbIN TOKOM?
52.Kakumu napameTrpamu XapakTepuU3yeTcsl MCTOUHUK TOKa, YIIpaBiIsieMblil HAIPS)KEHUEM?
53.Kakumu napaMeTpaMu XapakTepu3yeTcsl HCTOYHUK HAPSKEHUs, YIPABIIAEeMbIi
HanpspKeHueM?

54.Kakumu napameTpamu XapakTepU3yeTCsl HCTOYHHK HAIIPSKEHMS, YIIPABIAEMBIA TOKOM?
55.Kak npoBecTH aHaJIU3 UENH C HEIIMHENHBIM 3JIEMEHTOM, MMOJKII0YAEMON K UCTOYHUKY
CHUHYCOMIAJILHOTO HAIIPSDKEHUS?

56.Kakue npuunHbl MIPUBOJAT K MOSIBJICHUIO BBICIIMX T'APMOHUK TOKA U HANpPSKEHUS HA
OTJIENbHBIX Y4aCTKAX JJIEKTPUUYECKON LEH?

57.Kakum 00pazoM NpoBOJIUTH aHAJIM3 LENU MPU HECUHYCOUIATbHBIX BO3/IEHCTBUAX?
58.Kak onpenenuts neiicTByroIee 3HAUECHHE HANPSKEHUS/TOKA ITPU HECUHYCOUAATBHBIX
BO3JEHCTBUAX?

59.Kak paccunTaTh aKTUBHYIO MOIIIHOCTb y4acTKa LIENH TP HECHHYCOUAJIBHBIX
BO3/JICHCTBUAX OT UCTOUHUKA?

60.YUTo Ha3bIBAIOT aMIUIUTYTHO-4aCTOTHOW XapaKTEePUCTUKOM 3JEKTPUUECKOro (puiabTpa?
61.Yto Takoe Tpexda3zHas 1enb?

62.Kaxue criocoObl coequHeHns (a3 TpExPpasHOro HCTOUHUKA CYIECTBYIOT U aKTUBHO
HCTIONIB3YIOTCA?

63.UTo Ha3bIBAIOT HEUTPAIBHOM TOUKOM Tpexpa3zHOro HCTOUHUKA?

64.YTo Ha3bIBaIOT (ha3HBIM HANpPsHKEHUEM B TPEX(PA3HOM HCTOUHUKE?

65.Uto Takoe nTUHEHHOe HaNpsKeHHue B TPEX(Ha3HOM UCTOYHHKE?

66.Kak cooTHOCHTCS 110 BeTMYMHE (Pa3HOE U IMHENHHOE HaIlpshKeHHe Tpex(a3HOro UCTOYHHKA
IpU COEAMHEHUH ero (a3 “3Be301”?

67.Kak cooTHOCHTCS IO BeTMYMHE (Pa3HOE U JIMHEHHOE HallpshKeHHe Tpex(a3HOro UCTOYHHKA
IIPU COEAMHEHUH ero (a3 “TpeyroJbHUKOM’?

68.Kakyto Harpy3ky B Tp€x(a3Hoii Lileny Ha3bIBAalOT CUMMETPUYHOMN ?

69.B uéM 0COOEHHOCTh COeAMHEHUS TpeX(a3HbIX MPUEMHUKOB YETHIPEXIIPOBOIHOM
“3Be3noit”? Korma Takoe coefMHEHNE TPUMEHSIETCS?
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70.B uém 0cOOEHHOCTh COeAMHEHUS TPEX(HA3HBIX MPUEMHUKOB TPEXITPOBOIHON *“3BE3/101 ™7
Korna takoe coenrHeHue mpuMeHseTcs?

71.B uém 0cOOEHHOCTh COeAMHEHUS TPEX (Ha3HBIX MPUEMHUKOB “‘TpeyronbHukom’? Korna
TaKoe COCAMHEHHE MTPUMEHsIeTCs?

72.Kak chopMynmupoBaTh MEPBbIA 3aKOH KOMMYTAIAH?

73.Kak chopmyaupoBaTh BTOPOH 3aKOH KOMMYTAIIHH?

74.B 4yeM 3aKiro4aeTcs KJIaCCUUECKUH METO]l aHaJIN3a [IEPEXOAHBIX ITPOLECCOB?

75.YT0 Ha3bIBAIOT MEPEXOAHBIM ITPOIIECCOM B AJIEKTPUUYECKON 1IeTHr?

76.Kak onpenennuth HanpsyKeHUE KOHIEHCATOopa B LIETIH € IIOCIIEA0BaTENbHBIM COEMHEHUEM
KOHJICHCATOpa U PEe3UCTOpa MPH UX MOIKIOYCHUH K UCTOUYHUKY MOCTOSTHHOTO HANpsKEeHUs?
7°7.Kak onpenenuts HanpsiKEHUEe KOHJAEHCATOPA B LIENH C NTOCIEA0BATEIbHBIM COEUMHEHUEM
KOHJICHCATOpa U PEe3UCTOpa MPHU UX OTKIIOYECHUH OT MCTOYHHUKA IOCTOSHHOTO HAMPSKEHUS?

78.Kak OMMPCACIIMTDb TOK KaTYIIKHW MHAYKTUBHOCTH B LCIH C TOCICAOBATCIbHBIM COCAUHCHHUEM

KaTyUIKU M PE3UCTOpa P UX MOAKIIOUEHUH K UCTOUHUKY ITOCTOSIHHOTO HaIlPsKEHUS?
79.B yeMm 3aKIII0YarOTCSt 0COOCHHOCTH aHAIM3a MEPEXOJHBIX MPOIECCOB B LIEMIX C
[0CJIEI0BATEIbHBIM COEJUHEHNEM KOHJICHCATOpa, KaTyIIKU MHIYKTUBHOCTH U pe3ucTopa’?

MartepuaJbl 1Ji1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.EnuHuna usMepeHust MOIHOCTH?
OTBeTHI:
a) Barr;
0) Bebep;
B) BonbT;
I') HUYETO U3 BBIIICTICPEUUCICHHOTO.
Bepnsiii otBeT: a) Barr
2.Be10path npaBWILHYIO (OPMY 3aIMCH TOKA B MHIYKTUBHOM 3JICMECHTE.

OTBETHI:

| =L—

dt

Figure 29 a)

i=ulL

Figure 30 6)

i=L-u

Figure 31 B)
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Figure 327r)

Bepnrliit oTBeT: T)
3.0npeaenuTs 001yI0 IPOBOIUMOCTH yuacTka ab. G1 = G2 =0,2 Cwm.

a Gl
o—e O
G2

OTBeTHI:
a) 0,1 Cm;
6) 0,4 Cwm;
B) 0,2 Cwm;
r) 50 C™m.
Bepuslit otBet: 6) 0,4 Cm
4.BwIOpaTh MpaBWIBHYIO 3aBUCHMOCTE TOKA |12 OT BEIMYMHBI COMPOTHUBIICHUS R2 yist
npuBeneHHoM cxembl. E =40 B, R1 =8 Owm, R3 =20 Owm.

R1
\ 2
llz
R3 E CD R>

OTBETHI:




Figure 33 a)

—>
18 Ry, OM

12

Figure 34 6)
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0l 6 12 18 R,,OM

Figure 35 B)

0 4 8 12 Ry, OM

Figure 36)

BepHbriii oTBeT: 0)
5. Tpu ogunakoBeIx conpotuBieHus R1, R2 u R3 coeaununm nocienoBaTenbHO U MOIKIIOUMIH
K UCTOYHHKY ITOCTOSTHHOTO HarnpspkeHus. Kak m3MeHUTCs HanpshDKeHHe Ha COTPOTUBIICHUH R3,
€CJIM 3TO CONPOTHUBIIEHNE YBEIUYUTH B J1Ba pa3a’

OTBeThI:
a) YBEIIMUUTCS B 2 pasa;
0) yMeHbIIUTCSA B 2 pa3a;
B) yBennuures B 1,5 pasa;
') OCTAHETCSI HEU3MEHHBIM.

BepHnblii oTBeT: B) yBenuuutcs B 1,5 pasa
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6.B npuBenenHoii cxeme Ha yactore f = 500 'l conporuBienus 3eMeHToB paBHbI R =25 OwMm,

XL =15 Om, XC =30 OM. UT0OBI 1OOUTHCS peKUMA PE30HAHCA HATIPSKEHUH, HAJIO. ..

. _R |C| L B
oO—1__ | || ' =—0
OTBETHI:

a) YMEHBUIATh YaCTOTY;
0) HUYEro HE AeaTh, T.K. 3/IECh HE MOXKET ObITh PE30HAHCA HAIPSHKCHUH;
B) MOBBILIAT YACTOTY;
I') HEJJOCTaTOYHO JTaHHBIX.
BepHbIii OTBET: B) MOBBIMIATH YaCTOTY
7.B nienu ¢ mapayuieIbHBIM COSIMHEHHEM MHIYKTUBHOTO U EMKOCTHOTO SJIEMEHTOB
BO3MOYKEH. ..
OTtBeThI:
a) Pe30HAHC TOKOB;
0) pe3oHaHC HaIPSKEHUH;

B) B 3aBUCHUMOCTH OT IIapaMCTPOB IJICMCHTOB TYT BO3MOJXKCH KaK PCKUM PE30HAHCA TOKOB, TAK

U PeXKUM Pe30HaHCA HAMPSKCHHIM,
T) 3/1eCch BOOOIIEe HEe OYZEeT pe3oHaHca.
BepHrlii 0TBET: a) pe30HaHC TOKOB

8.0Hpe,[[eJ'II/ITB BCJIMYNHY HAIIPSPKCHUA HA HHAYKTUBHOM 3JIEMCHTC 110 MOAYJIO, €CIIN UR=6

B,U=10B.

a R

AN

oO——

Ur
U L UL

S0

OTBeThI:
a) 6 B;
0) 4 B;
B) 8 B;
I') HEIOCTaTOYHO JAHHBIX.
BepHnsiii otBeT: B) 8§ B
9.0npenenuts TUN PUIBTPA, IPEACTABICHHOIO HAa CXEME:
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Ugex L Uppix

O

o

OTtBeTsI:
a) MOJIOCOTIPOITYCKAIOMUHN (QUITBTP;
0) puIbTp HU3KUX YACTOT;
B) QWIBTP BHICOKHUX YaCTOT;
') PeKEKTOPHBIA QUITBTP.
BepHblii 0TBET: B) QHIBTP BBICOKUX YaCTOT
10.JIuHelHbIM HampsHKeHUEM B TpeX(has3HbIX [ENsAX Ha3bIBACTCS HAMpPSIKEHHE. .
OTBeTHI:
a) MeXAy HavyajaMu JBYX (a3 UICTOUHHKA;
0) MeX Ty HCUTPAIBHBIMU TOYKAMHU UCTOYHHKA W TPUCMHHUKA,;
B) MEXy HayasnaMu (a3 UCTOUHUKA U TPUEMHUKA;
') MEX1y HauyajaoM U KOHIIOM (ha3bl HCTOYHHKA.
BepHnblii 0TBeT: a) MEXly HayaslaMu ABYX (a3 UCTOYHUKA
11.Ha Bxoz memnu, coaeprkaieii HelTMHEHHBIC 3JICMEHTHI, MOCTYIaeT HanpsukeHue UBx(t) =
2sin(314t), a Bux HanpsKEHUS Ha BBIXOJIE IIENH MMOKa3aH Ha ocuuiutorpamme. Kakoe
npeoOpa3oBaHKE OCYIIECTBIIACTCS B JAaHHOU Lienu?

uB
2

OTBeTHI:
a) BBINPSIMIICHUE;
0) YMHOXEHHUE YaCTOTHI;
B) MOAYJISALIUSA;
T) JICJIEHNE YaCTOTHI.
Bepublil oTBeT: 6) yMHOKEHUE YaCTOTHI
12.0npenenuts AeHCTBYIONIEE 3HAYEHNE HECHHYCOUJATEHOTO HAIPSKEHHUS, TIPEICTABICHHOTO
cienyoumMm psaom Oypoe:
u(t)=12+6-sin(ot)+2,5-sin(30t)+0,18-sin(5ot ) B
OTBeThI:
a) 13,65 B;
0) 8,48 B;
B) 4,6 B;
r) 12,85 B.
Bepnwsiii oter: ) 12,85 B
13.B nenu npoucxoauT KOMMYTalus B MOMEHT Bpemenu t = 0. OnpenenuTs yCTaHOBUBIIIEECS
3Ha4YeHHE HaNpshKeHus Ha KoHaeHcatope UCy. E =30 B, R1 =200 Om, R2 =400 Om, C =90
MKOD.
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R1

E CD R> ==

OTBeThI:
a) 20 B;
6) 30 B;
B) 10 B;
I') HEJJOCTaTOYHO JJAHHBIX.
BepHnsriii otBeT: a) 20 B
14.ITocTostHHOM BpEMEHH Ha3bIBAIOT. ..
OTtBeTsI:
a) MPOMEKYTOK BPEMEHH, 32 KOTOPBII HAPsHKEHHE UCTOYHUKA JOCTHTAeT YCTAHOBUBIIETOCS
3HAYCHUS;
0) MPOMEKYTOK BPEMEHH, 3a KOTOPBI CBOOOHASI COCTABIIAIONIAS HAIPSHKCHUS
KOHJICHCATOPa/TOKa KaTyIIKU U3MEHSIETCA B € pas;
B) MPOMEKYTOK BPEMEHH, 32 KOTOPBIN 3aBEPIIAETCS TIEPEXOAHBIN MPOIIece;
T') IPOMEXKYTOK BPEMEHH, 32 KOTOPBIi HANPs)KEHHE KOHACHCATOPa/TOK KaTyIIKH
YBEIMYMBAIOTCS B JIBA pa3a.
BepHblii 0TBeT: 0) MPOMEKYTOK BpEMEHH, 332 KOTOPbIN CBOOOIHAS COCTABISIONIAS
HaNpsHKCHUS KOHJICHCATOpa/TOKa KaTyIIKH U3MEHSIETCS B € pa3

2. Komnerennusi/Mngukarop: U/-lonk-e BeiOupaer cpencrsa naMepeHusi, IpoOBOIUT U3MEPEHUS
AIEKTPUUECKUX M HEINIEKTPUUECKUX BEITUYNH, 00padaThIBAET PE3yJIbTaThl U3BMEPEHUM U OIEHUBAET
UX MOTPENIHOCTh

Bomnpocel, 3axanus

1 .Kak onpenenuTs mapameTpsl OCIE0BATEILHON CXEMBI 3aMELIEHHS] HICTOYHUKA?

2.Kak onpenenuTs napaMeTpbl MapajieIbHON CXEMbl 3aMEIIEHUsI UCTOYHHUKA?

3.YTo Ha3bIBAIOT NPSAMBIM U3MEPEHUEM DIIEKTPUUECKON BennunHbl? Kak paccunTeiBaeTcs
MOTPENIHOCTb 3TOTO U3MEpPEHUS?

4.YT0 Ha3bIBalOT KOCBEHHBIM U3MEPEHUEM DJIEKTPUUECKON BETNYMHBI?

5.Kakum 06pa3oM paccuuThIBa€TCs MOTPEIIHOCTh KOCBEHHOTO U3MEPEHUS?

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA

1.AMriepmeTp ¢ kiaccoM TOYHOCTH 1,5 u3mepui 3HaueHue Toka 1 A npu npesene u3MepeHus B
1,5 A. YeMy paBHa OTHOCHUTEIIbHAS IOTPEMIHOCTD U3MEPEHUS?

OtBerTsI:
a) 2,25 A;
0) 2,25%;
B) 1,5%);
') HEJJOCTaTOYHO JTAHHBIX.

Bepusrii otBeT: 6) 2,25%
2.Kakoe coevHeHNE CUMMETPUYHBIX PUEMHUKOB, PACCUUTAHHBIX HA HOMUHAJIbHOE
HanpsbkeHue 230 B, Hafio Ucnonb30BaTh NPH BKIIIOYEHUH UX B TpeX(a3HyIo CETh C
HOMMHAJIbHBIM HanpsbkenueM 400 B?

OtBeThI:
a) TPEXIIPOBOTHOM «3BE3/I0M»;
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0) «TPEeyroJILHUKOM;
B) YETBHIPEXTPOBOIHOM «3BE30M».
BepHblii 0TBET: a) TPEXIPOBOIHOM «3BE3/101»

II. Onucanue wkanvl oueHuBanus

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evinonnenus 3uanus: Ilonydenne He meree 18 6annoB mo
pe3ysbTaTaM BBITIOJTHECHUS 3a1aHuUs

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evinoinenus 3Hanus: 1lonyuenue ot 14 1o 17 6amioB o pe3yiabraram
BBITTOJIHEHUS 3aIaHUS

Oyenka: 3 («yAOBIETBOPUTEIHHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinoinenus 3nanus: [lomyuenue ot 10 no 13 6amwioB o pesyiapraTaMm
BBITTOJIHCHUS 3a/IaHUS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: Ilonydenne menee 10 6ay10B o pesynbraTam
BBITTOJIHEHUS 3a/1aHUS

1I1. IIpasuna évicmaenenun umo2o60i OUeHKU no Kypcy

Hrorosas OICHKA MO KYpPCY paCCUUTBIBACTCA IO PE3yJIbTaTaM BbIIIOJTHCHUA 3a4€THOrO 3aJaHusl U
CpC,I[H@fI OLICHKHU 34 TCKYIYIO YCIICBAEMOCTb CTYICHTA B CEMCCTPC.

4 cemecTp
®opmMa NPOMEKYTOYHOM aTTecTalMU: 3a4ET C OLICHKOU

IIpumep Ouera

Bapuanr S
Pasznen «OCHOBBI 2JIEKTPOHUKH»

Bomnpoc 1. [Tapametp h11 npencrasisier co0oii... (2 6amia)
a) BXOJJHOE COIPOTHUBIICHUE TPAH3UCTOPA;

0) BBIXO/THOE COTIPOTUBIICHNE TPAH3UCTOPA;

B) BBIXO/IHYIO IIPOBOIUMOCTb TPAH3UCTOPA;

r) ko3¢ pULIMEeHT nepeadn TokKa.

Bonpoc 2. JIByxBxoa0BbIi 1eMeHT «uckimrodaromiee MJIN» npeacrasiser codoit ycTpoicTBo,
CHTHAJI Y Ha BBIXOJIE KOTOPOTO MPUHUMAET 3HaueHue 0, eciii CUTHANBI Ha ero Bxoaax (X1 u X2)
MIPUHUMAIOT OJMHAKOBBIE 3HaueHus. Kakas mornueckast QyHKIHS OMUCHIBAET pabOTy JaHHOTO
anemenTa? (3 6amna)
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y — Xl + X2 'y:271)_<2+x1x2

Figure 37 a
y:(x1+x2)(il+)_<2) y:(>_<1+x2)(x1+22)
Figure 39 Figure 40 r

Bonpoc 3. Onpenenuts 4acToTy, Ha KOTOPOH KOIPPUIIMECHT YCUIICHUS MHBEPTUPYIOIIETO
YCUIIUTEINS IPUHUMAaeT MakcuMaibHoe 3HaueHue. R1 = 560 Om; Roc = 8,4 kOm; L = 2,93 mI'H;
C =24 mx®. (3 6amra)

MRQ&

— e

a) 300 I'm;

6) 3770 I'm;

B) 600 I'1;

T') HEJJOCTATOYHO JTAHHBIX.

Bonpoc 4. AMIIIMTYIHas XapaKTepUCTUKA YCUIUTENS ¢ OOIINUM 3MUTTEpOM (TIOKa3aHa
CIUTOIITHOW JINHUEH ) N3MEHHUIIACh MTPH HEKOTOPOM M3MEHEHHH B YCHIIUTEIE (TTOKa3aHa
nyHkTupoM). Kakoe n3menenue mpousonuio? (3 6amia)

U@wfm A

,—————

a) YBEITMYMUIIOCH CONPOTUBIICHHE RK;

0) YMEHBIIUIIOCH CONTPOTHBIICHHE RK;

B) yBesnmuuiach J/1C Exk;

T') YBEITMYMIIOCH BXOTHOE HAINpsKEHUE UBX.
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Bonpoc 5. B ycunurene ¢ 00uM SMUTTEPOM HCTIONIb3YETCS TPAH3UCTOP, BKIIOYCHHBIH 1O
cxeme ¢ obrmmM amutTepom. [Tapamerpsr Tpausuctopa h11 = 600 Om, h21 =55, h22 = 12,5
MKCM, a conpoTuBiieHre B 1ienu kojuiekropa Rk = 1 kOM. PaccunTaTh BbIXOHOE
COMpPOTHUBIICHUE ycuiuTes. (3 6ana)

a) 988 Owm;

6) 600 Owm;

B) 90,5 Owm;

') HEJJOCTaTOYHO JTAaHHBIX.

Bomnpoc 6. Haueptuth cxemy auddepeHnaTopa 1 3anucaTh BEIPAKESHHE JUIsl BBIXOJHOTO
HaINpsDKEHUsS 3TOTO yCTporcTBa. (4 6ara)

Bonpoc 7. HauepTuth cxemy napameTpudeckoro cTadmiIn3aropa HalmpspkeHus. YKaszarh
YCIIOBHO-TIOJIOKUTETIbHBIC HAIIPABJICHUS HANPsHKEHUI U TOKOB. (4 Gaa)

Bonpoc 8. B onHononyneprnogHoM BeipsiMuTene ucnoib3yercs auoqa 1N4005 ¢ lnp.cp=1 A
u UobOp.max = 600 B. Onpenenuts MUHIMAaIbHOE 3HAUCHHE COTIPOTUBIICHUS HArPy3KU RH,
KOTOPYIO HEOOXOAUMO MOJKIIOYUTH K BBIIPIMUTEINIO, YTOOBI HE MMOBPEAUTH AUO/.
Hanpspxenne Ha BTOpu4HO#M 00MOTKe TpaHc(hopMaTopa MpeACTaBICHO CBOMM MIHOBEHHBIM
3HaueHueM u2(t) = 78,5sin(314t) B. (5 6amioB)

a) 78,5 Owm;

0) 25 Om;

B) 32,5 Owm;

r) 35,3 Om.

Bonpoc 9. BeibpaTh ociimiorpaMmy BEIXOAHOTO HANPSHXKEHUST OT BPEMEHHU ISl IPUBEACHHON
CXEMBI, €CIT BXOJIHOE HAIPSKEHUE TPEICTABICHO MTHOBEHHBIM 3HaUYeHHEM. (5 6alioB)
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Bomnpoc 10. K ogHOMIOMYIEpHOIHOMY BRIIIPSIMHUTEIIO C U3BECTHON BHEIIHEH XapaKTEPUCTHKON
MOJIKJII0OUeHa Harpy3ka conpoTtusieHrneM RH = 600 Om. Onpenenuts BEIIPIMICHHOE
HaIpsHKEeHUE B Harpys3ke. (6 6ayioB)

UH.Cp, B
A
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Bonpoc 11. Hanpspkenue Ha Harpy3ke B HI€aJIbHOM BBIIPSMUTEIIE MIPEACTABICHO CBOEH
ocuuiorpammoit UH(t). PaccunTarh 3HaueHHe BBITPSIMIICHHOTO TOKa Harpy3ku lH.cp., eciau
COTIPOTHUBIICEHUE HArpy3Ku paBHO 2,5 KOM. (6 GamioB)

t
>
| T/2 T 3T/2
a) 9,9 MA;
0) 28 MA;
B) 22 MA;
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r) 14 MA.

Bomnpoc 12. B o1HONOIYIEpHOIHOM BBITPSIMUTENE UCTIONIB3YETCs 110 ¢ 3a1anHon BAX.
Br16paTh npaBUIbHYIO OCHUILIOTPAMMY HaMpsKEHUsl Ha Harpy3ke (IoKa3aHa CIUIOIIHOMN), eCiu
MyHKTHPOM MMOKa3aHa OCIIILIOrpaMMa HaMPsDKEHUS Ha BTOPUYHON 00MOTKe TpaHChopMaTopa.
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Figure 47 B
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Pazgen ((3JIeKTpH‘leCKI/Ie MalIuHbD»

Bonpoc 13. Kakoe npeoOpa3zoBaHue SHEPTUH MPOUCXOIUT B ABuratene? (2 6amia)

Bonpoc 14. Bo ckoipko pa3 paznuuatorcs 3HadeHus 9J[C, HaBogumoli B poTope TpexhazHoro
ACHHXPOHHOT'O JIBUTATEIIS IIPU MTyCKEe U NMPH paboTe B HOMUHAILHOM PEXHME, CCITH
HOMHHAJIbHAS 9aCTOTa BpalleHus poropa 975 o6/mun? (3 6ama)

a) 25;

6) 975;

B) 40;

') HEJJOCTaTOYHO JTAHHBIX.

Bomnpoc 15. HauepTuTh cxemy 3aMenIeHUs JBUTATEIS IIOCTOSSHHOTO TOKA C MapaJlIeIbHbIM
BO30Y)KJICHHEM, YKa3aB YCIOBHO-TIOJIOKUTENIbHbIE HApaBIeHUs ToKa, HanpsbkeHust u DJ1C.
3anucaTh ypaBHEHHE JIEKTPUUECKOTO cOCTOsTHUS (3 Oania)

Bonpoc 16. EcrecTBeHHas MexaHn4eckasi XapakTepUCTUKA TpeX(a3HOro aCHHXPOHHOTO
nsuratens umeet Buj (1). Kakoit cmoco6 perynupoBaHMs 4acTOThI BpallleHUs! pOTopa Mpu
HEM3MEHHOM Harpy3Ke MO3BOJISET MEPEHTH K NCKYCCTBEHHOM XapakTepucTtuke Buaa (2)? (3

6ara)
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a) TIOJTFOCHOE;

0) yacToTHOE;

B) aMIUIUTYJIHOE;
I') peocTaTHOE.

Bonpoc 17. OnpeaenuTs 4acTOTY BpallleHUsI POTOpa MIECTUIOIIOCHOTO CHHXPOHHOTO
reneparopa (CI'), ecm yactoTta Toka cratopa cocrasisieT 50 ', (3 Gama)

a) 3000 06/muH;

0) 500 06/muH;

B) 1500 06/MuH,;

r) 1000 06/MuH.

Bonpoc 18. AcuHXpOHHBIN ABUTaTeIb pAadOTAET B YCTAaHOBUBILEMCS pexkuMe. UTo mpousoiaer

C YaCTOTOM BpAIllEHHUs POTOPA M YaCTOTOM TOKA B POTOPE, CIIH MOJKIIOYCHHAS K JIBUTATEIIO
Harpyska yMeHbluTcs? (4 6amna)

a) 4yacToTa BPALIEHUs HE U3MEHUTCS, YaCTOTa TOKA POTOPa YBEIUUHUTCS;

0) yacToTa BpalleHHs YBEJIMUUTCS, YACTOTA TOKA pOTOPAa YMEHBILIUTCS;

B) 4YaCTOTa BpallleHUs] yMEHBILIUTCS, YaCTOTa TOKa pOTOpa HE U3MEHUTCS;

T') YaCcTOTa BPAIICHUS M YaCTOTAa TOKA POTOpPA YMEHBIIATCS.

Bonpoc 19. I1o umeroniemycst yuacTKy MEXaHUUYECKON XapaKTEPUCTUKH JIBUTATENs
MOCTOSIHHOT'O TOKa € MapaJljieIbHbIM BO30YKICHUEM ONPEeTUTh TyCKOBOI MOMEHT
nBuraresns. (4 6anma)

n,06/mMuH
560
520
M,H-m
a) 85 H-m;

88



6) 65,9 H-m;
B) 119 H-m;
I') HEJJOCTaTOYHO JJaHHBIX.

Bomnpoc 20. Onpenenuth, KAKOMY YCTPOHCTBY COOTBETCTBYET JaHHASI XapaKTEPUCTHKA.
VYkazaTh Ha XapaKTEPUCTUKE OCHOBHBIE PEKUMBI Pa0OTHI yCTPOICTBA. (5 OaioB)

AU

Bonpoc 21. O6MoTKH cTatopa Tpex(Ha3HOro aCHHXPOHHOTO JIBUTATEISI TOIKIFOYCHBI K CETH C
HOMHUHAJIBHBIM HamnpspkeHueM 230 B mo cxeme coenuHenus «3Be3nay. [Ipu atom
neperpy3ovHas CriocoOHoCTh Buraress paBHa 1,4. Kakoit Oynet neperpy3ouHasi ciocOOHOCTb
TOTO XK€ ABUTATEISI PU HEM3MEHHOW Harpy3Ke, €Clii 0OMOTKH CTaTopa MEePECOSTUHUTD T10
CXEME «TPEYroJIbHUK» U MOAKIIOUUTH K TOW ke TpexdazHoii cetu? (5 0amioB)

a) 2,42;

0) 4,2;

B) 0,81;

r) 1.4.

Bonpoc 22. Bo ckonbKko pa3 pa3auyaroTcs 3HAYS€HUs TOKa B pOTOpe Tpex(azHOoro
ACMHXPOHHOT'O JIBUTATels MPH ITYCKE U MpU paboTe B HOMUHAIILHOM PEXHUME, €CIIU
HOMUHAaJIbHAs yacToTa BpateHus poropa 970 o6/mun? Ilapamerps! poTopa npu mycke: E2 =
200 B, R2 =24 Om, X2 = 600 Owm. (6 6ay110B)

Bonpoc 23. fIkops ABUTATENS MOCTOSTHHOTO TOKA C HE3aBUCHUMBIM BO30YXICHUEM TTOAKITIOUYEH
K uctouHuky HanpspkeHust U = 180 B. Conportusnenue sikopst paBHo 3,6 OM. Tok sikopst mpu
IPSIMOM ITyCKe NMPEBBIIIAeT HOMUHAJIBHBIN TOK sIKOps B 16 pa3, a mpu peocTaTHOM ITyCKE — B
2,4 pa3za. OnpenenuTh CONPOTUBICHNE ITYCKOBOTIO peocTtaTa. (6 6amioB)

Bonpoc 24. Onucats noapoOHO Mpolecc mepexoa IBUraTesis MOCTOSHHOTO TOKa U3 TOYKHU | B
TOYKY 2. 3amucaTh Ha3BaHHE mporiecca. (6 6ayioB)
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IIpouenypa npoBenenust
3aueT mpoBOIUTCS B MUChbMEHHOU (hopme. [IpogomkuTenbHOCTh 3a4eTa 2 aK. yaca.

L Ilepeuenv Komnemenyuil/uHOUKAMOpPO8 U KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenmusi/ Unaukarop: MJI-50nk-3 JlemoHCcTprpyeT nmoHnManue pu3nyecKkux sSBICHUN 1
yMeeT MPUMEHSITHh PU3NICCKHIE 3aKOHBI MEXaHUKH, MOJICKYJISIPHOW (PU3UKH, TEPMOJTUHAMUKH,
JJIEKTPUYECTBA U MAarHETU3Ma ISl pElIeHHs] TUIIOBBIX 3aa4

Bomnpocel, 3a1aHus
1.Kakue marepuanbl OTHOCATCS K MOJYIPOBOAHUKAM?
2.YT0 Ha3BIBAIOT P-N MEPEXO0M?
3.YT0 Takoe MoixynpoBOIHUKOBBIN 110OA?
4.KakuMu cBOMCTBaMM XapaKTEpU3YETCsl OTKPBITHIN p-n nepexon?
5.Kakumu cBoiicTBaMU XapaKTepU3yeTCsl 3aKPhIThIA P-n nepexon’?
6.Uto Ha3bIBatOT MpoOOEM p-n nepexonaa’?
7.Kakoii BUJ1 ©MeeT BOJIbT-aMIIepPHAsl XapaKTEPUCTHKA BBIMPSIMUTEIBHOTO AUOAa?
8.Kakue 31eMeHTbI BXOJST B COCTAB OHOIOIYIEPUOAHOTO BBIIPSIMUTENS?
9.B uém 3akirouaeTcs MPUHLMIT ACHCTBUS OAHOIOIYIIEPUOIHOIO BBITPSAMUTENS?
10.Kak paccunTtaTh napaMeTpbl OJHONOIYIEPUOAHOTIO BBIIPIMUTENS?
11.Kakue 3neMeHThl BXOAST B COCTaB JIBYXIOJYIIEPHUOIHOIO MOCTOBOTO BBIIPSAMUTENISA?
12.B uém 3axirovaercss IpUHLUI AEUCTBUSI IBYXIIOIYIEPUOAHOIO MOCTOBOT'O BBIIIPSIMUTENSA?
13.Kak paccunrtarh napaMeTpsl ABYXIOJIYIEPUOIHOTO MOCTOBOI'O BBIITPAMUTENS?
14.Yto Ha3bIBAIOT KOA(DGUIIMEHTOM MyIbCALNN BBITPSIMUATEIS?
15.B uém 3axnrodaercss IPUHLUI AEUCTBUS OAHONOIYIIEPHUOIHOTO BBITPSIMUTENS C EMKOCTHBIM
¢unbTpom?
16.Kakumu napaMeTpamMu XxapakTepusyercs paboTa 0JJHOMOIYNEPHUOTHOTO BBIPSMUTES C
€MKOCTHBIM (QUIBTPOM?
17.B uém 3axnro4aercss IPUHLUI ACUCTBUS IBYXIIOIYIIEPHOAHOIO MOCTOBOT'O BBIITPSIMUTEIS C
€MKOCTHBIM QUIBTPOM?
18.Kak paccunTtaTh mapaMeTpbl IBYXIIOIYIEPUOAHOIO MOCTOBOT'O BBIIIPSIMUTEIS C EMKOCTHBIM
¢unbTpom?
19.ITo xakuM mapaMeTpaM noJoUpaeTcs AUO AJsl paboThl B KOHKPETHOM BBIIpAMUTENE?
20.B kakux ciaydasix UCHOJB3YIOT IOCIEA0BATEIbHOE COETUHEHUE TNO/I0B B BBIPSIMUTEISIX ?
21.B Kakux ciaydasx UCHOJB3YIOT NapauieIbHOE COEAUHEHUE TUOI0B B BBIPSIMUTENSX ?
22.YTo0 Ha3bIBAIOT BHEIIHEHN XapaKTEPUCTUKOMN BBITPSIMHUTENS?
23.Kak 9KCIIepUMEHTAIIBHO MOTYYUTh BHEIIHIO XapaKTEPUCTHKY BBITPSIMUTENA?
24.B uém 0co0eHHOCTH PabOThI MOTYIPOBOAHUKOBOTO CTAOMITUTPOHA?
25.Kakumu napaMeTpaMu XapakTepHu3yeTcs MOTyNPOBOAHUKOBBINA CTAOMIUTPOH?
26.Kakue 31eMeHThI BKJIIOYAeT B ce0s cxema mapaMeTpuyecKoro crabuin3aTopa HarpsHKeHus ?
27.Kak paccuutarh KO3QQHUIUEHT cTabUIM3aluy TapaMeTpHUecKoro ctabuimnszaropa
HarpsHKeHus?
28.113 kakuXx OJIOKOB COCTOUT CTPYKTYpHAsi CXeMa BTOPUYHOTO UCTOYHHKA JIEKTPOIHEPTUn?
29.B uém 3akmrouaeTcst MPUHITUIT ACHCTBUS OUTIOJISIPHOTO TpaH3ucTopa?
30.Kaxue Tumnsl OUMONSPHBIX TPAH3UCTOPOB CYILECTBYIOT?
31.Kaxoii BUJ IMEIOT BXOJHBIC U BBIXOJIHBIE XapAaKTEPUCTUKH OUTIOISIPHOTO TPAH3UCTOPA,
BKJIFOYEHHOTO € OOIIUM 3MUTTEpOM?
32.Kakue 351eMeHThI BXOJIAT B COCTAB YCHJIUTEINSI ¢ OOLIMM 3MUTTEPOM U B UEM UX
Ha3HaueHue?
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33.Uro Ha3bIBaIOT paboueil TOUKOH OUIIONISIPHOTO TpaH3ucTOopa?

34.B uém 3akmouaeTcst IPUHITUIT ACHCTBUS YCHIIUTENS ¢ OOIIUM SMUTTEPOM?

35.B Kakux cirydasx MOYKHO IPEACTaBUTh OUMOJISIPHBIN TPAH3UCTOP €r0 CXEMOU 3aMElLEHUs B
h-mapamerpax?

36.Kaxoii ¢pu3ndeckuii CMBICT UMEIOT h-mapaMeTpbl OUIOISPHOTO TpaH3UCTOpa?

37.Kak paccuutarh K03(pPULUUEHT yCUIEHHUS YCUIUTENS ¢ OOIINUM 3MUTTEPOM IIpU paboTe B
JTUHEWHOW o0nacTu?

38.Kak onpenenuTs BXOJIHOE M BBIXOJHOE CONPOTUBIIEHUE YCUIIUTENS C OOLIMM AIMUTTEPOM?
39.Uto Ha3BIBAIOT aMIUIUTYTHON XapaKTEPUCTUKOM ycunutens ¢ oomuM smuttepom? Kakoit
BUJ OHA UMEET?

40.YT0 Ha3bIBAIOT aMIUTUTYAHO-YAaCTOTHOM XapaKTEPUCTHKONW YCHIIUTEIS C OOIIUM
smutTepom? Kakoit Bu1 oHa UMeeT?

41.ITouemy KO3 (UIIUEHT YCHUIICHUS YCHIIUTEIS C OOLM SMUTTEPOM 3aBUCHT OT 4aCTOTHI?
42 Kaxk onpenenuts K03(p(GUIUEHT YCUIEHUS! MHOTOKACKaIHOTO YCUIIUTENS IEPEMEHHOIO
TOKa?

43.Yem orpaHM4YMBAETCs MaKCUMaJIbHOE 3HaUCHHE KO3 PULIMEHTA yCUIeHUs
MHOT'OKaCKaJHOTO YCHJIUTESI IEPEMEHHOIO TOKa?

44 I1o xakuM napameTpam Moa0MpaeTcs TPAH3UCTOP I pabOThl B yCUIUTENE C OOIUM
AMUTTEPOM?

45.B uéM 3aKIII04ar0TCsl 0OCOOCHHOCTH MOCTPOSHUS YCUIIMTENEH IOCTOSIHHOTO TOKa?
46.Kaxoii BUJ1 UMeeT aMIUTUTYAHO-4aCTOTHASI XapaKTEPUCTUKA YCUITUTEIIS TOCTOSHHOTO TOKa?
47 Kakue 371eMeHThI BXOIAT B cocTaB UG (epeHINaTIbHOIO YCUIIUTEINS HOCTOSIHHOTO ToKa?
48.B uéM 3aKiIrodaeTcst IpUHIUT JeicTBUA Au(PepeHInanbHOTO YCHIUTENS ITIOCTOSHHOTO
TOoKa?

49 .Kaxk onpenenuts mapamerpsl 1udHepeHInanIbHOr0 YCHIIATENS TOCTOSTHHOTO TOKa?
50.Kakoe ycTpoiCTBO Ha3bIBAIOT ONEPALMOHHBIM YCUIIUTEIEM?

51.Kako# Bua UMEIOT NIEPEXO/IHBIE XapaKTEPUCTUKHU OTEPALIMIOHHOTO YCHUIIUTENS?
52.Kakumu nmapameTrpamu XapakTEpU3YyETCs peallbHbIN ONEPallMOHHBIN YCHIINTENb?
53.KakuMu napameTpamMmu XapakTepu3yeTcs U1eadbHbIN ONepalliOHHbBIN YCUITUTENh?
54.Kakue 271eMEHThI BXOAT B COCTaB HHBEPTUPYIOLIETO YCHIIMTENS HA OCHOBE ONEPAllMOHHOTO
ycwurtens?

55.B 4éM 3aknroyaeTcs IPUHIUI AEHCTBUS HUHBEPTUPYIOLLETO YCUIIUTENS HA OCHOBE
ONEPAMOHHOTO YCUIIUTENsA?

56.Kak onpenensercss KOOQPUIMEHT YCUICHHS U BBIXOJHOE HAIPSKEHHE HHBEPTUPYIOIIEr O
YCUJIUTEJSI HA OCHOBE OIEPAI[MIOHHOTO YCUIIMTENS?

57.Kakue 251eMEHTBI BXOIAT B COCTaB HEMHBEPTUPYIOIIETO YCUIINTENSI HA OCHOBE
ONEPAlMOHHOTO YCUIIUTENsA?

58.Kak onpenensercs KOOQGUIMEHT YCUIICHHS U BBIXOJJHOE HAIPSDKEHHE HEMHBEPTHPYIOLIETO
YCUJIUTEJSI HA OCHOBE ONEPAI[MOHHOTO YCUIIUTENS?

59.Kakue 271eMeHThI BXOAAT B COCTaB HHBEPTUPYIOLIETO CyMMaTOpa Ha OCHOBE
OTEPAlIMOHHOTO YCUIIUTENsA?

60.Kak paccunTbiBaeTcs BBIXOAHOE HANPSIKEHUE MHBEPTHUPYIOLIETO CYMMAaTOpa Ha OCHOBE
OTEPAlMOHHOTO YCUIIUTENsA?

61.B uém 3aximrodaeTcs IPUHLMUI AIEUCTBUS HHTETPaTOpa, IOCTPOEHHOIO Ha ONEPALIMOHHOM
ycunurene?

62.Kak 3anuchIBaeTCs BIpa)KE€HUE AJIs1 BBIXOAHOIO HAPSYKEHUSI MHTETPATOpa, HIOCTPOEHHOTO
Ha OIepalMOHHOM ycuiuTene?

63.B uém 3axitoyaercs NpUHIMI AeUCTBUS 1uddepeHIaTopa, IoCTPOSHHOro Ha
ONEPALMOHHOM yCHIIATENE?

64.Kak nmonyuuTs BeIpaXeHHE AJIS BBIXOAHOTO HAaNpsDKeHUs quddepeHmaTopa, HocTpOeHHOT0
Ha OIEepaloOHHOM ycuiuTene?
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65.Kakue ycTpoiicTBa Ha OCHOBE OINEPALMOHHOTO YCUITUTENS COAEPKAT MOJIOKHUTEIbHYIO
0o0paTHytO CBsI3b?

66.Uto Takoe noruueckas GyHKIus?

67.Yto Ha3bIBAIOT TAOIUIIEH HCTUHHOCTH JIJIS JIOTUYECKON (QYHKIIHH?

68.Kak moiyunTh aHATUTHYECKYIO 3aIHCh JOIMYECKON (PYHKIIUHU C UCTIOIB30BAHUEM
JTU3BIOHKTUBHOW HOpMaTbHOU POpMBI?

69.Kak monyuuTh aHaTMTUYECKYIO 3aIIMCh JJOTMYECKON (DYHKIIUU C UCIIOTIB30BAHUEM
KOHBIOHKTUBHOW HOPMaJIbHOU (hOPMBI?

70.Kak 3anmcarh JOrHYecKyI0 (QYHKITUIO JUIS JOTHYecKoro iementa HE?

71.Kak 3anucarh JJOTHUECKYI0 (QYHKITHIO JIJIs1 IBYXBXOOBOTO JIOTHYECKOTo 351eMenTa 1?
72.Kak 3amucarh JOTHUECKYI0 (YHKIUIO IS TBYXBXOIOBOTO JIorndeckoro snementa UJIN?
73.Kak 3anucarh JJOTHUECKYI0 (QYHKITUIO JIJIs1 IBYXBXOOBOTO JIorrmueckoro 3nementa MU-HE?
74.Kak 3amucarh JOTHYECKYI0 (YHKIUIO I IBYXBXOIOBOTO JJorudeckoro snementa NJIN-
HE?

75.Kak peann3oBaTh JIOTHYECKUM 51eMeHT Y ¢ MOMONIbIO TUOAHON JTOTUKU?

76.Kak peanuzoBath Jiorudeckuii anement MJIM ¢ momolibo 1uoaHOM JIOTUKU?

77.Kak peanm3oBars joruueckuii ieMeHT HE Ha OunonsipHoM TpaH3ucrope?

78.Kakue 10ruueckue 31eMeHThI BXOAAT B COCTaB CXEMbl aCHHXPOHHOTO RS-Tpurrepa ¢
IPSIMBIM yTIpaBICHUEM?

79.Kakum 06pa3zom npou3BoauTcsa paboTa aCHHXpOHHOTO RS-Tpurrepa ¢ npsambim
yhpaBjieHUEM?

80.Kaxkoiil Bua MMEIOT BpeMEHHbIE IUarpaMMbl aCHHXPOHHOTO RS-Tpurrepa ¢ nmpsimpiM
yhpaBjieHUuEM?

81.Kakoe ycTpoilCTBO UMEIOT AJIEKTPUYECKUE MAIIMHBI IOCTOSHHOTO TOKa?

82.B uéMm Ha3zHauyeHMEe reHepaTopa MOCTOSIHHOrO Toka? I'1e oH npumensiercs?

83.B uéMm Ha3zHayeHHe JBUTATENS MOCTOSIHHOTO Toka? I'1e oH mpumensieTcs?

84.B uéM 3akitouaeTcsi IPUHIUN IEHCTBUS TeHepaTopa MOCTOSHHOIO TOKa?

85.J111s1 yero B MalmHax MOCTOSIHHOTO TOKA CIYKUT HIETOYHO-KOJIEKTOPHBIN annapar?
86.113 KakuX 2JIIEMEHTOB COCTOHMT CXEMa 3aMEIICHHS TeHepaTopa MOCTOSTHHOTO TOKa?
87.Kak BBIMISUT ypaBHEHHE JIEKTPUUECKOTO COCTOSHUS T€HEpATOPa MOCTOSIHHOTO TOKa?
88.Kakoe npeobpazoBaHue YHEPTrUU IPOUCXOIUT B TeHEpATOpe MOCTOSTHHOTO Toka? Kakue npu
5TOM BO3HUKAIOT MOTEPU SHEPTUU?

89.UTo Ha3bIBAIOT XapaKTEPUCTUKON XOJIOCTOTO X0/1a TeHEpaTopa MOCTOSHHOTO TOKa?

90.B uém 3akirodaeTcs MpoIecc CaMoBO30YKICHUS TeHEPATOPOB MOCTOSHHOTO TOKa?
91.Kakyto 3aBUCUMOCTb Ha3bIBalOT BHEIIHEH XapaKTEPUCTUKON TeHepaTopa MOCTOSHHOTO
ToKa?

92.Kako¥ BU IMEET BHEIIHSS XapaKTePUCTUKA TeHepaTopa MMOCTOSTHHOTO TOKa ¢
HE3aBHCHUMBIM BO30YXIeHneM?

93.Yem ompenensieTcs BU BHEIIHEH XapaKTEPUCTUKH T'eHepaTopa MOCTOSTHHOTO TOKa C
napauiebHBIM BO30YKIeHUEM?

94.]1ns1 4ero B TeHepaTOpe MOCTOSTHHOTO TOKA CO CMEMIaHHBIM BO30Y)KICHHEM HCITOJIb3yeTCs
COTJIACHOE BKJIIOYEHHE 0OMOTOK BO30YkneHus1? Kakoli BUJ Py 3TOM UMEET BHEIITHSS
XapaKkTepUCTUKA reHeparopa?

95.B KakuX CiIydasx TeHepaTopbl MOCTOSIHHOTO TOKAa CO CMEIIaHHBIM BO30YKIEHUEM
WCITOJIB3YIOT TIPH BCTPEUYHOM BKJIFOYCHUH OOMOTOK BO30YykeHus? Kak mpu 3TOM BBITJISIAUT
BHEILIHASI XapaKTepUCTUKA reHeparopa?

96.UT0 Ha3bIBAIOT PETYJIUPOBOYHOM XapaKTEPUCTUKOW reHepaTopa MmocTossHHOro Toka? Kakoi
BUJI OHA UMEET IMPH Pa3HbIX CrIocoOax BO30YyxAeHUs reHepaTopa’?

97.B 4ém 3akmrodaeTcss IPUHLMN ACUCTBUS ABUTATENS TIOCTOSHHOTO TOKa?

98.Kakue »eMeHThl BXOAST B COCTaB CXEMBbI 3aMEILIEHUs IBUTATENsl TOCTOSHHOTO TOKa?
99.Kak 3anucarh ypaBHEHUE 3JIEKTPUUECKOrO COCTOSTHUS ABUTaTEINs MIOCTOSHHOTO TOKa?
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100.Kakoe npeobpa3zoBaHue SHEPTUHU MIPOUCXONT B IBUTATENIE MOCTOSIHHOTO Toka? C uem
CBsI3aHbl IOTEPU YHEPTUHU, BOSHUKAIOLIME IPU ITOM NPeoOpa3oBaHUN?

101.Yto Ha3bpIBatOT NPOLIECCOM ITYCKA ABUIATENS IOCTOSIHHOIO TOKa?

102.Kakue cymecTBYIOT CIIocoObI TyCcKa JABUTATEIIS OCTOSTHHOTO ToKa? B Kakux cirydasx
KQKIbIH U3 HUX [IPUMEHSETCA?

103.Kakue napamMeTpbl XapakKTEpU3yIOT MPOIIECC ITyCKa ABUTATENS TIOCTOSHHOTO TOKa?

104.B 4ém 3akiro4aeTcsi CBOMCTBO CaMOPEryJIUPOBaHUS ABUTATEIIS IOCTOSTHHOTO TOKa?
105.Kakoii Bua UMeeT MEXaHUYECKAasl XapaKTepUCTHKA JIBUTATENel TOCTOSIHHOTO TOKA C
HE3aBUCHMBIM U NapaJIeIbHBIM BO30YKICHHEM?

106.Kakue cymecTBy0T criocoObl peryaIMpoBaHUs 4YaCTOThI BPALLEHHsI B IBUTATEIAX
IIOCTOSIHHOT'O TOKAa C HE3aBUCUMBIM U MapajuielbHbIM Bo30yxaeHneM? Kak npu 3Tom MeHsiercs
BUJI MEXaHUYECKOW XapaKTEPUCTUKU JIBUraTeIIs?

107.Kak onpeaenuts mapaMeTpsl JBUraTessi HOCTOSHHOTO TOKA 10 €ro MacloOpPTHBIM JaHHBIM?
108.Kak ycrpoeH Tpéxdas3Hblii aCHHXPOHHBIN ABUTATEIb?

109.Kakum o6pa3zom B Tpex(a3zHOM aCHHXPOHHOM JIBUTATENIE CO3/IAETCS BPAIAIOIIEeCs
MarHuTHoe 1ose?

110.Kak paccuntaTh 4aCTOTY BpaIICHUs MATHUTHOTO TOJISI B TPeX(a3HOM aCHHXPOHHOM
nsuratene? OT Kakux apaMeTpoB OHA 3aBUCUT?

111.B uém 3akimrovaeTcsi IPUHIUI ACHCTBHS TPEX(Pa3HBIX ACHHXPOHHBIX JBUTATEINCH?
112.Yto Takoe ckoybxeHne? Kak oHO M3MEHSETCs B pa3JIMUHBIX PEKUMaAX pabOThI
TpEx(ha3zHOTO ACHHXPOHHOTO JIBUTATEIISA?

113.Kakue 351eMeHThI BXOJAT B COCTaB CXEMbI 3aMeIlleHHsI OHOM (pa3bl craTopa TpexdazHoro
ACUHXPOHHOTI'O JABUTaTess?

114.Kak 3anucath ypaBHEHHE 3JIEKTPUYECKOTO COCTOSHUS OAHOM (a3bl craTopa TpexdazHoro
ACMHXPOHHOTI'O JABUTaTens?

115.Kakue sneMeHThl BKIIFOYAeT B ce0s cxema 3aMelleHns oJHoi ¢a3bl poTopa TpEx(dazHoro
ACMHXPOHHOTI'O JABUTaTens?

116.Kak 3anucath ypaBHEHHE 3JIEKTPUUYECKOTO COCTOSIHUS (Pa3bl poTopa Tpéxda3Horo
ACMHXPOHHOTI'O JABUTaTes?

117.Kakoe npeobpa3zoBaHue SHEPTUHU POUCXOAUT MPH paboTe TPEX(Pa3HOro aCHHXPOHHOTO
neurarens? Kakue nmorepu s3Hepruu mpyu 3TOM BOSHUKAIOT?

118.Kakoii BuJ1 ©MeeT MexaHU4YecKasi XapaKTepUCTHKa TPEX(Ha3HOT0 aCHHXPOHHOTO
nBuraress?

119.Kakoit BuJ1 ©MEIOT paboune XapaKTepUCTUKH TPEX(Pa3HOTO aCHHXPOHHOTO JBUTATENs?
120.Kax paccuntats Hanbosee 3hHeKTUBHBIN pexuM paboThl TPEX(Ha3HOTO ACHHXPOHHOTO
JBUTATENIS 110 €r0 NaCOPTHBIM JAHHBIM?

121.Kakue cniocoObl perynupoBaHus TpEXPazHOro aCHHXPOHHOIO JBUTATeNs cyliecTByoT? B
YeM 3aKJIH0YaloTCs UX 0COOEHHOCTH?

122.Kakum oOpa3om Mpou3BOIUTCS MYCK TpeX(a3HbIX ACHHXPOHHBIX JBUTaTeNel ¢ (pasHbIM
poropom?

123.Kak ymy4muTh MmycKoBbIe KayecTBa TpeX(Pa3HbIX aCHHXPOHHBIX JABUTaTeNel ¢
KOPOTKO3aMKHYTBIM POTOpOM?

124.Kaxk ycrpoeHa TpexdaszHas CHHXpOHHAs MallnHa?

125.B ueM 3akito4aeTcsi IPUHLIUI ASHCTBHS TpexX(pazHOro CHHXPOHHOIO TeHepaTopa?
126.Ut0 Ha3bIBaIOT XapaKTEPUCTUKON XOJIOCTOrO X01a TpeX(PazHOTro CHHXPOHHOTO
reHepartopa?

127.B 4em 3aKIr04arTcss 0COOEHHOCTH TOAKITIOYSHHS TPeX()azHOTO CHHXPOHHOTO TeHEepaTopa
K CeTH OOJIBIION MOUTHOCTH?

128.Kaxkoii BU1 UMEIOT YIJIOBbIE XapaKTEPUCTUKU Tpex(a3HOro CHHXPOHHOTO reHeparopa’?
129.Kakoii Buz uMeroT V-o0pa3Hble XapaKTepUCTUKU TpeX(Pa3HOro CHHXPOHHOTO reHeparopa?
130.B uem 3akiroyaeTcsi NPUHIUN AeHCTBUS TpeX($a3HOro CUHXPOHHOTO JABUraTesis?
131.Kakum 06pa3om OCyIIeCTBUTH ITYCK TpeX(ha3HOTO CHHXPOHHOTO JABUTaTeNs?
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132.Kakoii BUJ1 IMEIOT YIJIOBBIE XapaKTEPUCTUKU TPeX(Pa3HOTO CHHXPOHHOTO JBUTaTeNs?
133.Kakoii Bua uMeroT V-o0pa3Hble XapaKTEPUCTUKHU TPeX(Pa3HOTO CHHXPOHHOTO JABUTATEIIS?
134.B yem Ha3HaYE€HHUE CUHXPOHHOI'O KOMIeHcaTopa?

135.9to Takoe Tpanchopmarop?

136.B uém 3akimtovyaeTcsi IpUHIMIT ASUCTBUS TpaHC(HOPMATOPOB?

137.Kak onpenensiercst koadgdumueHT Tpanchopmaiuu Tpanchopmaropa?

138.Kakue 31meMeHTBI BXOJIST B COCTaB CXEMBI 3aMelieHus Tpanchopmaropa?

139.Kak 3amnucarb ypaBHEHUE JICKTPHUIECKOTO COCTOSHUS MEPBUYHON OOMOTKH
Tpancpopmaropa?

140.Kak 3anucatb ypaBHEHHE JIEKTPUYECKOTO COCTOSHUS BTOPUYHON OOMOTKHU
TpaHnchopmaropa, paboTaroIIero B peXXuMe X0JI0CTOro xoaa?

141.Kak 3anucarh ypaBHEHHE MIEKTPUIECKOTO COCTOSTHUS BTOPUYHOM OOMOTKH
TpaHnchopmaropa, paboTaroIero B pekuMe Harpy3Kku?

142.Kak ¢popMynupyeTcst 3aKOH JICKTPOMAarHUTHON WHIYKIIHH?

143.Kak dhopmynupyercs 3akoH Amriepa’?

144.PaboTa KakuX 37€KTPOMArHUTHBIX YCTPOHCTB OCHOBaHA Ha BBHIMIOJHEHUH 3aKOHA
AJIEKTPOMArHUTHON UHIYKITUN?

145.PaboTa kakux 371€KTPOMArHUTHBIX YCTPOUCTB OCHOBaHA Ha BBIMIOJIHEHUH 3aKoHA Amrepa?

MaTepI/IaJ'[bI AJIS IPOBEPKHU OCTATOYHBIX 3HAHHUI

1.OT™MeTUTHh BEPHOE YTBEPKICHHE.
OTBeTHI:
a) KOJTMYE€CTBO HEOCHOBHBIX HOCUTEJIEH 3apsia B MOJYIPOBOJIHUKAX YMEHBIIACTCS IPU
MOBBIIICHUH TEMIIEPATYPHI;
0) OCHOBHBIMHM HOCHUTEJISIMU 3apS0B B MOJYIPOBOJIHUKAX P-THUIIA SBISIOTCS JABIPKU;
B) COOCTBEHHAS 3JICKTPOIPOBOAHOCTH MOTYITPOBOIHIKOB OYCHD BEIIUKA;
') peKkoMOUHaIIMEel Ha3bIBAIOT MPOIIECC MOSIBICHUS B MOIYIIPOBOIHUKE Mapbl HOCUTENEH
3apsja.
BepHnbiii 0TBeT: 0) OCHOBHBIMU HOCUTEISIMH 3apS/I0B B MOJTYIMPOBOAHUKAX P-THIIA
SIBJISIFOTCSL TBIPKH
2.BpIOpath OCHMIIOTPaMMY BBIXOJTHOTO HAMPSIKEHUS OT BPEMEHU AJIs IPUBEICHHON CXEMBI,
€CJIM BXOJITHOE HAMPsDKEHHUE MPEICTaBJICHO MTHOBEHHBIM 3HAUCHUEM.

u, (t)=10sin(100nt) B

o—— | o

Ry
Ugx Ugrix !
Y Y
O O
OTBeTHI:
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Bepusrii oTBeT: 0)
3.Hampsikenue Ha Harpy3Ke B HI€aTbHOM BBIIPSMUTEINE MIPEICTABICHO CBOCH
ocimutorpamMmmoit UH(t). Paccuntars 3HaUeHHE MAKCUMAIBbHOTO 0OPAaTHOTO HANIPSIKEHUS
UoOp.max.

‘i yﬂl B

B0 [~ pemmanzzzgzenmm———- )

OtBeTsI:
a) 160 B;
0) 80 B;
B) 36 B;
r) 72 B.
Bepnpriii otBet: a) 160 B
4.BHemHel XapakTepUCTUKON BBIIIPSIMHUTENS Ha3bIBAIOT 3aBUCUMOCT. . .
OTBeThI:
a) aMIUIUTYHOTO 3HAUYEHUs HaIlPsDKEHUsI BTOPUYHOM 0OMOTKH TpaHchopMmaTopa oT
aMIUIMTYIHOTO 3HaYEeHMsI TOKa Harpy3Ku;
0) BBINPSIMICHHOT'O TOKA HArPY3KU OT BEJIMYMHBI CONPOTUBJICHUS HATPY3KHU;
B) MAaKCUMAJIBHOTO OOPAaTHOTO HalpsKEHUS IM0Ja OT CPEIHEro 3HAUYEHHS PSIMOT0 TOKa
AOJa,
T') BBIIPSIMIIEHHOTO HAIPSHKEHUS Harpy3KU OT BBIITPSIMIIEHHOTO TOKA HAarpy3KHU.
BepHblil 0TBET: T') BRIIPSMICHHOTO HANPSHKEHUS HATPY3KU OT BBITPSIMICHHOTO TOKA
Harpy3Kd
5.B ycunurene ucnonb3yeTcst TpaH3UCTOP, BKIIOUSHHBIH 110 CXeMe C 0OLIUM SMHUTTEPOM.
[TapameTtpsr Tpausuctopa h11 =900 Om, h21 =95, a mapamerpamu h12 u h22 mMoxHO
npeHedpeus. CornpoTuBiieHHe B 1enu komwiektopa Rk = 900 Om. PaccunTath KO3 pUIHEeHT
yCUJIEHUS IpU paboTe YCHIIUTENS B PEKUME XOJIOCTOTO XO/a.
OtBeThI:
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a) 95;

0) 90;

B) 47.,5;

') HEJJOCTaTOYHO JTAHHBIX.
Bepnpiii oTBeT: a) 95

6.h-mapamerpamu Ha3pIBatOT KOI(DPHUIUEHTHI, XapaKTEPUIYIOIIIHE. ..
OTBeTHI:

a) UJeabHbBIN ONEePallMOHHBIN YCUITUTEID;

0) OUIIOINIIPHBIA TPAH3UCTOP, PAOOTAIOUIHIA B IMHEHHOM pEXUME;

B) MOJYIPOBOJHUKOBBIN AHO/], BKIIOYEHHBIH B IPSMOM HaIlPaBJICHUU;

I') HOJYIPOBOIHUKOBBIN CTAOMIUTPOH, pPadOTAIOMINI HAa yYaCTKE AIEKTPHUECKOTO MPooosl.
BepHsiii oTBeT: 6) OUTIOJISIPHBIN TPAH3UCTOP, PAOOTAIONINN B TUHEHHOM PEKUME
7.Conpotusnenue R1 B uuBeptupytomieM ycuiurene ypenanuuiau Ha 20%. Kak usmenurcs

BBIXOIHOE HAMpsKEHUE 3TOT0 YCTPOICTBA, €CIIM BXOAHOE HANPSKEHHE MOIEPKUBACTCS
HEU3MEHHBIM?

OTtBeTsI:
a) yBenuuutcs Ha 20%;
6) ymenbiutcs Ha 20%;
B) yMeHbIHUTCS HA 17%);
') OCTaHETCS HEU3MEHHBIM.

BepHnblii oTBeT: B) ymeHbiutTcs Ha 17%
8.0mpenenuTh 4acToTy, Ha KOTOPOH KOA(PPUIIMEHT YCUIICHUSI THBEPTUPYIOIIETO YCUITUTENs
pUHUMAET MakcuManbHoe 3HadeHue. R1 =420 Om; Roc = 14,7 kOm; L =31 mI's; C = 13
MKOD.

R

o—[ |

OTBeThI:
a) 250 I'm;
6) 1571 I';
B) 500 I'm;
T') HEJJOCTATOYHO JTAHHBIX.
Bepnsiii otBet: a) 250 'y
9.Br1OpaTh npaBUIBHBIN (pparMeHT TabIUIbl HICTUHHOCTH JJISl IPECTABICHHOTO YCTPONCTBRA.

X
o } &
o & y
1
o
X3
OTBETHI:
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X1 X2 X3 y
0 1 1 0
j | 0 il 0
0)
X1 X2 X3 y
0 1 0
0 1 1
B)
X1 X2 X3 y
1 1 1
1 0
r)
X1 X2 X3 Yy
0 1 L
1 0
BepHblii 0TBET: B)
10.« B MallIMHaX MOCTOSHHOT'O TOKA COCTOUT U3 MEHBIX IUIACTHH,
KOTOPBIE AIEKTPUIECKU H30JIMPOBAHBI IPYT OT JAPYTa ¢ TOMOIIBIO CIIEIUAIBHOTO MTOKPBITHS.
BayTpu kaxxa0# U3 niaactuH pacrioyiaraeTcst 1Ba BbIBO/1a COCEAHUX
pOBOAHUKOB». O yeM ujaer peus?
OtBeTsI:
a) TIOJTFOCHI;

6) oOMOTKa SIKOPS;
B) CEpACUHUK SIKOPS;
T') KOJUIEKTOP.
BepHblii OTBET: T') KOJUIEKTOP
11.0Onpenennts 4acToTy BpallleHUs MArHUTHOT'O TI0JIS1 CTaTOPa HMIECTUIIOIFOCHOTO
ACHHXPOHHOTO JIBUTATEJsSI, €CITK YacToTa ceTu paBHa 50 [
OTBeThI:
a) 1500 o6/muH;
6) 1000 06/muH;
B) 500 06/MuH;
I') HEIOCTaTOYHO JAHHBIX.
Bepnpsiii otet: 6) 1000 06/MuH
12.0mnpenenuTh 4acTOTy TOKAa pOTOpa B HOMUHAIBHOM pexkume padotel TA/I, ecnu B 3TOM
peXHUMe pOTOp Bparaercsi co ckopocTthio 720 06/mun. Yacrora cetu pasHa 50 I'm.
OTBeThI:
a)2 'y
0) 1 I'y;
B) 50 I',y;
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I') HEIOCTaTOYHO JAHHBIX.
Bepnsriii otBeT: a) 2 I'x
13.YTo0 siBNIsIeTCS aHAJIOTUEN AIIEKTPOIBUIKYILEH CUJIbI B MArHUTHBIX LIETIAX?
OTtBeTsI:
a) MarHUTHBINA MTOTOK D;
0) maruutHOe HanpsukeHue UM;
8) MJIC;
) y 9TOM BeTMYMHBI HET aHAJI0ra B MATHUTHBIX LIETIIX
Bepuriit oret: B) MJIC
14.Kakoii 3aKOH BBIMOIHSIETCS TP MOMEIIEHUH HEMOIBUKHOTO SAKOPS, 10 0OMOTKaM KOTOPOTO
IPOTEKAET MOCTOSIHHBIN TOK, B IIOCTOSTHHOE HETIOIBUKHOE MarHUTHOE ToJe?
OTtBeTsI:
a) 3aKOH AMriepa;
0) 3aKOH AIEKTPOMArHUTHOM UHIYKIIHH;
B) BTOpOIi 3akoH Kupxroda,
') HEJJOCTaTOYHO JTAHHBIX.
BepHblii oTBeT: a) 3ak0oH Amnepa
15.Karymika, mo KOTopoii MpoTeKaeT CUHYCOUIAaIbHBINA TOK C 3aIaHHOM aMITTUTYIOM,
pa3mereHa Ha peppoMarHuTHOM cepiaevynrke. Kak mosBieHne HeOOIbIIOro BO3TyITHOTO
3a30pa BJIUAET Ha aMIUTUTYly MarHUTHOT'O MTOTOKA B CEpJCUHUKE?
OTBeThI:
a) MOTOK YBEIMUMBACTCS;
0) MOTOK YMEHbILIAETCS;
B) MIOTOK HE MEHSIETCS;
') HEJJOCTaTOYHO JTAHHBIX.
BepHnblii 0TBET: 0) MOTOK YMEHbBIIIAETCS

2. Komnerennusi/Muguxkarop: N/I-lonk-s BeiOupaer cpeactsa naMepeHusi, IpoBOAUT U3MEPEHUS
AIIEKTPUUYECKUX U HEANIEKTPUUECKUX BEJIMUMH, 00pabaThIBAET pe3ysbTaThl U3MEPEHHUH U OLICHUBAET
UX MOTPEIIHOCTh

Bonpocel, 3aganus
1.Kax sxcneprMeHTanbHO YCTAHOBUTH ONTUMAJIbHOE MOJIOKEHHE pabodel TOUKH OUIOJISIPHOTO
TPaH3UCTOpa B YCUIIUTENE C OOIUM SMUTTEPOM?
2.Kak skcnepuMeHTaIbHO OJYyYUTh aMIUIUTYIHYIO XapaKTEPUCTUKY YCUIIUTENS C OOIIUM
AMUTTEPOM?
3.Kak skcrieprMeHTaIbHO MOTYYUTh aMIDTUTYIHO-YaCTOTHYIO XapaKTePUCTUKY YCHITUTEIS C
o0muM smMutTepom?
4.Kak sKCIIepMMEHTAJIBLHO MOJIYUYUTh XapaKTEPUCTUKY X0JO0CTOr0 X0/1a FeHepaTopa
MOCTOSIHHOT'O TOKa?
5.Kak sxcniepuMeHTanbHO MOIYYUTh BHEIIHIOI XapaKTEePUCTUKY F'eHEpaTopa NOCTOSHHOTO
TOKa C HE3aBUCUMBIM BO30YXKJIeHHEM?
6.Kak skcnieprMeHTaNnbHO MOJIYYUTh BHEIIHIOI XapaKTEpUCTHUKY FreHepaTopa MOCTOSTHHOTO
TOKa ¢ MapaJljieNbHbIM BO30YKaeHHEM?
7.Kak skcniepuMeHTaNbHO MOJIYYUTh MEXaHUUECKYIO XapaKTePUCTUKY ABUTATENS TOCTOSIHHOTO
TOKa C MapaJljieIbHbIM BO30YKIeHHEM?
8. Kakxum 00pa3om ocymecTBIATh peryaupoBaHue KodhGuimeHTa MOIHOCTH TpeXha3HbIX
CUHXPOHHBIX MalluH?

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.I1o BHEWIHEN XapaKTEPUCTUKE FEHEPATOPa MOCTOSIHHOTO TOKA YKa3aTh, KAKOW PEKUM
COOTBETCTBYET TOUYKE 1.
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OTBerTsL:
a) HOMUHAJIBHBIA peXuM;
0) coriaacoBaHHBIN peXUM;
B) PEXXUM XO0JIOCTOT'O X0/1a;
I') PEKUM KOPOTKOI'O 3aMbIKaHUSI.
BepHblil 0TBET: B) peXUM X0JIOCTOTO X012
2.I1o MmexaHNYeCcKOW XapaKTEepUCTUKE JABUraTeNsl IOCTOSHHOTO TOKA yKa3aTh, KAKOH pexuM
COOTBETCTBYET TOUKE 2.

Al

14

OtBeTsI:
a) HOMUHAJIbHBII pexXUM;
0) pexuM MycKa;
B) PEXKHUM XOJIOCTOTO X0/J1a;
T') PEKUM KOPOTKOTO 3aMbIKaHHS.
BepHblii oTBeT: 0) pexuMm mycka
3.EcrecTBeHHas MeXaHHUYECKasl XapaKTepUCTUKa TpeX(Pa3HOTO aCHHXPOHHOTO ABUTaTes
umeet Buj (1). Kakoii cmoco0 perynupoBaHus 4acTOThI BpallleHUs pOTOpa IPU HEU3MEHHOMN
Harpyske Mo3BOJIseT NepelTH K HCKYCCTBEHHON XapaKkTepucTuke Buaa (2)?
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VE

OTBeTHI:

a) TIOJIFOCHOE;

0) yacToTHOE;

B) aMILTUTYIHOE;

') peoCTaTHOE.
BepHsiii oTBeT: 6) YacTOTHOE

4. Kakyro 3aBHCUMOCTb Ha3bIBAIOT V-00pa3HON XapaKTEPUCTHUKON CHHXPOHHOTO reHepaTopa’?
OTtBeTsI:

a) 3aBUCHUMOCTb YaCTOTHI BpAIlIEHUsI POTOPa OT BPAIIAIOIIEr0 MEXaHUYECKOI0 MOMEHTA;

0) 3aBUCHUMOCTh TOKa CTaTOpa OT TOKa BO30YKIEHUS pOTOpa;

B) 3aBUCUMOCTb 3JIEKTPOMArHUTHON MOIIIHOCTH OT aMIUTUTYIbl HAIIPSHKEHUS CETH;

T') 3aBUCUMOCTH 3JIEKTPOMAarHUTHOI'O MOMEHTa OT yTjla pacCOTrIacOBAHUS MOJTIOCOB.
BepHriit oTBeT: 6) 3aBUCHMMOCTB TOKa CTaTOpa OT TOKA BO30YXKICHHUS pPOTOpa

II. Onucanue wikanvt oueHuganus

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 82
Onucanue xapaxmepucmuxu evinonanenus 3nanus: [lonyuenune ot 82 no 100 6anios 3a
BBINOJIHEHHOE 33/1aHUE

Oyenxa: 4 («X0poILI0»)
Huosicnuii nopoe évinonnenus 3a0anus 6 npoyenmax. 64
Onucanue xapakmepucmuxu evinoinenus 3nanus: [lomyuenue ot 64 1o 81 6amios 3a
BBINOJIHEHHOE 33/1aHUE

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 46
Onucanue xapakmepucmuxu evinoinenus 3nanus: [lomyuenue ot 46 10 63 6anioB 3a
BBHITIOJTHEHHOE 3aJJaHHe

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku esinonnenus 3uanusa: Ilonydenue 45 u MeHee 0aIoB 3a BBINOJIHEHHOE
3aJjaHne

1I1. Ilpaguna évicmaenenusn umo20680i OYeHKU no Kypcy

Hrorosas OICHKA IMO KYPCY paCCUUTBIBACTCA IO PE3yIbTaTaM BBIIIOJTHCHUA 3a4ETHOTO 3alaHus U
Cpe/IHEl OLIEHKH 3a TeKYIIYIO YCIIeBaeMOCTh CTYACHTA B CEMECTPE.
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