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1. ITacmopT KOMIJIEKTA KOHTPOJIbHO-0LIEHOYHBIX CPEJACTB

B pesynbrate ocBoenus yueOHoM mucummuidabl OI1.02 DnexkTpoTeXxHHKa M 3JICKTPOHHKA
oOyuvaroruiicss nowkeH oOnagate npeaycMoTpeHHbiMEH DPI'OC  mo cmenmanbHoctd  08.02.10
CTpOUTENnbCTBO KENE3HBIX JIOpOTr, MyTh M IYTEBOE XO3AWCTBO (0a3oBas IMOATOTOBKA) CIEAYIOIIMMHU
3HAHUSAMH, YMEHUSIMHU, KOTOpble (QOPMUPYIOT MpodeccHuoHalbHble KOMIETCHIUHU, H  OOIKUMU
KOMIIETCHIIMSIMU, @ TaKKe JMYHOCTHBIMU pe3ylbTaTaMHd OCBAaMBAa€MbIMM B paMKaxX MpOrpaMMbl
BOCIIUTAHHUS:

¥Y1. npou3BOAUTH pacyeT MapaMETPOB IEKTPUUECKUX LIETIEH;

¥2. cobupaTh 2EKTPUUECKHE CXEMbI U MPOBEPATH UX paboTYy;

31. MeTtonsl mpeoOpa3oBaHUs SJICKTPUUYECKON HHEPIrUH, CYIIHOCTh (U3UYECKUX IPOIIECCOB,
MPOUCXOJISIINX B AJIEKTPUUECKUX U MAarHUTHBIX IIETISIX, OPSAOK pacuera UX MapaMmeTpos;

32. OCHOBBI 2NIEKTPOHHUKH, JIEKTPOHHBIE TPHUOOPHI U YCHIIUTEIH.

OK.01 Bri6upats criocoOsI pemieHus 3a1a4 npohecCHOHATBHON JAESITEIIbBHOCTH MPUMEHUTEIHHO K
Pa3IMYHbIM KOHTEKCTaM.

OK.02 Vcnonb30BaTh COBPEMEHHBIE CPEJICTBA MTOMCKA, aHAIM3a U MHTEPIIPETAIliy HHPOPMAIIHH,
1 MH(POPMAITMOHHBIE TEXHOJIOTHHU IS BBITIOJTHEHHUS 33134 MPo(ecCHOHAIBHON NesITeTbHOCTH.

OK.03 IlnanupoBaTh U pealM30BBIBaTH COOCTBEHHOE MPOPECCHOHANBHOE W JUYHOCTHOE
pa3BUTHE, IPEIIPUHIMATENBCKYIO ACITEIBHOCTh B TPOGECCHOHATBLHOM cdepe, UCIIOIb30BaTh 3HAHUS 110
(b1HAHCOBOW I'PAaMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIIHIX.

OK.04 D dexTHBHO B3aNMOECTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

OK.05 OcymiecTBisiTh yCTHYIO W MUCHMEHHYIO KOMMYHUKAIIMIO Ha TOCYJApCTBEHHOM S3bIKE
Poccwuiickoit deaeparuu ¢ yaeToM 0COOSHHOCTEH COMMATBLHOTO U KYJIBTYPHOTO KOHTCKCTA.

OK.06 IlposBisTh TrpakIaHCKO—TIATPUOTHYECKYIO MO3UIUI0, IEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIEYEIOBEYECKUX LIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3AIUM  MEXHAIIMOHAJIBHBIX W  MEXKPEIUTHO3HBIX OTHONICHUW, TMPUMEHSATh CTaHAAPTHI
AHTUKOPPYILIMOHHOIO IIOBE/ICHUS.

OK.07 CopeiicTBOBaTh COXpPAaHEHHUIO OKPYXKAIOLIEH Cpelbl, pecypcocOepekeHnt0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OSpeXIMBOTO MPOM3BOACTBA, d()(HEKTUBHO AECHCTBOBATH B
Ype3BBIYAIHBIX CUTYAIIHSIX.

OK.08 Vicnionb3oBaTh cpeacTBa GU3NUECKON KyJIbTYpbI AJIi COXPAHEHUS U YKPEIIJICHUS 3J0POBBS
B Iporecce NpodecCHOHANBHOW IEATEeNbHOCTH U TMOAJCpXKaHUS HEOOXOIUMOIro YpOBHS (U3NYECKOil
MO/ATOTOBJIEHHOCTH.

OK.09 ITons3oBaThCs MpohecCHOHATBEHON TOKYMEHTAlMEW Ha TOCYAapCTBEHHOM U MHOCTPaHHOM
A3bIKaX.

IIK 2.2. IIpou3BOAUTh PEMOHT M CTPOUTENHCTBO KEJIE3HOAOPOKHOIO MYTHU C HUCIIOJIB30BAaHUEM
CPEICTB MEXaHU3ALIUH.

IIK 2.3. KoHTponupoBaTh KayecTBO TEKYIIETO COJEP’KaHUs MYyTH, PEMOHTHBIX U CTPOUTENIBbHBIX
paboT, OpraHu30BbIBaTh UX IPUEMKY.

IIK 3.1. ObGecnieunBaTh BBINOJHEHUS TPEOOBAaHMI K OCHOBHBIM AJIEMEHTAM M KOHCTPYKLHHU
3eMJISTHOTO MOJIOTHA, NEPEE3/I0B, MyTEBBIX U CUTHAIBHBIX 3HAKOB, BEPXHETO CTPOCHUS MYTH.

IIK 3.2. O6ecneunBaTh TpeOOBaHUSA K HCKYCCTBEHHBIM COOPYKEHHSIM Ha KEJIe3HOAOPOKHOM
TpPaHCIIOpTE.

IIK 4.4. OOGecneunBaTh COONMIOJIEHUS TEXHUKH O€30MacHOCTH W OXpaHbl Tpylda Ha
MIPOU3BOJICTBEHHOM Y4acCTKe, IPOBOJAUTH MPO(PUIAKTHUECKHE MEPONPHUATHS U 00yUEeHHUE IepCoHaa.

JIP 10 3aboTtsmuiics 0 3amUTe OKPYKAIOIIEH Cpenbl, COOCTBEHHOW M 4Uy>KOM 0€30MacHOCTH, B
TOM 4uCIIe HU(POBOH.

JIP 13 ToToBHOCTP OOydYarONMIETOCS COOTBETCTBOBATh  OXHJAAHHSAM  paboTOmaTeNeH:
OTBETCTBEHHBIN COTPYIHUK, TUCIUILUIMHUPOBAHHBIM, TPYIOMIOOUBBIN, HAIENEHHBIM HAa JOCTHKCHHE
MOCTABJIEHHBIX 3a/1a4, 3(()EKTUBHO B3aUMOJEUCTBYIOIIMNA C WIEHAMU KOMAH[blI, COTPYAHHYAIOIIUN C
JPYTUMU JTFOJbMHU, TPOSKTHO MBICISIIUH.

JIP 25 CriocoOHBI K TEHEPUPOBAHUIO, OCMBICICHUIO U JIOBEJACHUIO 0 KOHEYHOW peain3aIiuu
MpeaJiaraéMbIX HHHOBAIIH.



JIP 27 IIposBnsionuii CriocOOHOCTH K HETIPEPHIBHOMY PAa3BUTHIO B 00JIACTH MPO(HECCHOHATBHBIX
KOMIETEHIIMN U MEXIUCIUIUTMHAPHBIX 3HAHU.
®opmMoii MPOMEKYTOUHOH aTTECTALIUH 110 YISOHOH TUCIHUIUIMHE SBISETCSA IK3aMEH.



2. Pe3yabTaThbl 0CBOCHHS Y4eOHOI THCHMIIMHBI, MOJIexKalIHe MpoBepKe

2.1 B pe3ynbraTe aTTeCcTalMy M0 y4eOHOW TUCIMIUIMHE OCYIIECTBIISCTCS KOMIUIEKCHAs IIPOBEpKa
CIIEIYIOIMX YMEHHM W 3HaHWM, a TakkKe OUHAMHUKAa (QOPMUpPOBaHUS OOIIKX, MPO(HEecCHOHATBHBIX
KOMIIETEHIUH U JTMYHOCTHBIX PE3YJIBTATOB B paMKax MpOrpaMMbl BOCIIMTAHUSA:

Tabmuna 1.1
®opma u
Pe3ysabTarsl 00yyeHus: MeTOAbI
yMeHUsl, SHAHUSA, KOHTPOJIA U
IHoka3aTenu oueHKHU pe3yJbTara
KOMIIETCHIIUH, THYHOCTHbIE OLICHKH
pe3yabTarThl pe3yabTaToB
o0y4eHust
Ymersn:
¥Y1. npou3BOAUTH pacyeT — Pacuer eMKOCTH IIOCKOT0O KOHIEHCATOPA, YcTHBIM onpoc
napamMeTpPOB JICKTPUICCKHUX 0011Ie#t eMKOCTH KOHICHCATOPOB, COCIMHEHHBIX | 1€CTUpOBaHUE
LENei. IIOCJIEI0BATEIIBLHO, TAPAJUIEIBHO U CMELIAHHO; Pesynbrar
OK.01-09, — Ilpumenenue 3akona Oma 1115 pacuera BBIITOJIHCHUA
11K2.2, 1T1K2.3, 1IK3.1, 1IK3.2, | snextpuyeckux neneii; npeodpaszosanue 1emneii ¢/ KOHTPOJIbHOI,
[1K4.4 OCJIEI0BATENBHBIM, HAPAJICIbHBIM U nabopaTOpPHBIX U
HPIO,HP13,HP25,HP27 CMEIIaHHBIM COCIMHEHUEM 3JIEMEHTOB,; CaMOCTOATCIIbHBIX
— CocraBnenue ypaBHeHus Kupxroda mist pabor
pacyera 3IEeKTPUIECKUX LETEi;
— Br106op MeTo0B pacuera B 3aBUCUMOCTH OT
THUIIA LENHU TOCTOSIHHOTO TOKA,
— CocraBieHHe UCXOHBIX YPaBHEHUH JUIs
pacyera CJI0KHOM LIeH MMOCTOSHHOTO TOKA, B
TOM YHCJI€ YpaBHEHUs OajlaHCa MOLIHOCTEM;
— IlpumeneHue 3aKkoHa MOJIHOTO TOKA U 3aKOH
Owma 11151 pacyeTa MarHUTHBIX LIENEN.
— OrmpeneneHue napameTpoB NEPEMEHHOTO
TOKa M HaIpsKEHUsI 110 UX rpadudeckoit popme
IIPEACTABIICHN; PACUET LENH IEPEMEHHOTO
TOKa; IOCTPOCHHUE BEKTOPHBIX AHArpaMM
Pa3BETBICHHOM U HEPA3BETBICHHOM LIETIEH
IIEPEMEHHOT0 TOKA: ONPEIEIICHUE PEAKTUBHOM,
AKTUBHOMW U IOJIHOM MOILIHOCTHU U
K02 (ppurmenTa MOIHOCTH B LIETISIX
IIEPEMEHHOT0 TOKA;
— IlocTpoeHune BEKTOPHBIX AUATPAMM B
Tpex(da3HON cUCTeME; HaXOIUTh MOILTHOCTh B
TpexQa3HOH 1enn; IPUMEHEHUE COOTHOLICHUH
JUISl TOKOB, HANPSKEHUM U MOLITHOCTEW ITpH
MEPEKIIOYEHNH 0OOMOTOK Harpy3KH cO 3Be3/bI Ha
TPEYTroJIbHUK U 00paTHO;
— OrnpeneneHre OCHOBHBIX IApaMETPOB
TpaHchopMaToOpoB U KIIJI TpaHchopmaTopa 1o
€ro XapaKTEPUCTUKAM.
V2. cobuparts snektpuueckue | — COopka MPOCTEHMINNX CXEM MEKTPUYECKHX | Y CTHBIH OIpoc
CXEMBI U MTPOBEPSTH UX Lemneit; Pesynprar
padory. — H3mepeHne TOKOB U HalPSKEHUN U BBIITOJTHCHUSI




OK.01-09,

[1IK2.2, I1K2.3, ITK3.1, T11K3.2,
I1K4.4
JIP10,JIP13,JIP25,J1P27

orpeziesieHUe MapaMeTPOB IIYHTOB U
J00ABOYHBIX COMPOTHUBIICHUH /ISl PACITUPEHUS
MpeiesioB u3MepeHus; padbora ¢ mpudopamu u
oopmieHne pe3ybTaTOB U3MEPEHHUIA;
M3MEpEeHUE MapaMeTpoB Lenel NPsSMbIM U
KOCBEHHBIM METOJI0M; OIIpEIeIICHUE
MOTPEIIHOCTH U3MEPEHUI U BHIOOD
ONTUMAJIbHON CXEMbI U3MEPEHHUSI.

— CocraBieHue NPUHIMUIHAIBHBIX CXEM
BKJIIOUEHUSI TEHEPATOPOB U JABUTATENeH
IIOCTOSIHHOT'O TOKA C HE3aBUCUMBIM,
napajuieIbHbIM U CMEIIAHHBIM BO30YK/ICHHUEM.
— CocraBieHue NPOCTEHIINX CXEM YIIPABICHUS
JIEKTPOIPUBOJIOM.

a00pPaTOPHBIX U
CaMOCTOSITENTbHBIX
pabor

3HaTh:

31. MmeTonbl Mpeodpa3zoBaHus
JIEKTPUUECKON IHEPIHUH,
CYILIHOCTb (PU3HUECKUX TIPO-
LIECCOB, TPOUCXOASAIIMX B
AIIEKTPUYECKUX M MarHUTHBIX
LEIsIX, TOPSAJIOK pacyera ux
napamMeTpoB

OK.01-09,

[1K2.2, TIK2.3, TIK3.1, I1K3.2,
I1K4.4
JIP10,JIP13,JIP25,JIP27

— Onucanne MeToR0B PeoOpa3oBaHUs
JJIEKTPUYECKON YHEPTUU;

— Onwucanue pU3NUECKUX MPOLECCOB,
MIPOUCXOJAIINX B DJIEKTPUUYECKUX LEIX,
IOpAJIKA pacueTa UX apaMeTpoB

VYeTHbII onpoc
TectupoBanue
Pesynprar
BBIITOJIHEHUS
KOHTPOJIBHOH,
1abopaTOPHBIX U
CaMOCTOATEIIbHBIX
pabor

32. OCHOBBI JIEKTPOHUKH,
AJIEKTPOHHbIE PUOOPHI U
YCUIIUTENN

OK.01-09,

[1K2.2, T1K2.3, T1K3.1, T1K3.2,
[1K4.4
JIP10,JIP13,JIP25,JIP27

— Omnmcanyue OCHOBHBIX QJICKTPHUUICCKUX CXCM
BBIHpHMHTeHeﬁ n CTa6I/IJII/ISaTOpOB HaIIpsKCHUS

YcrHbIi onpoc
TectupoBanue
PesynbTar
BBITIOJTHEHUS
71a00paTOPHBIX U
CaMOCTOSITENbHBIX
pabor

3 Onenka ocBOCHUS Y4eOHOM JMCIUIIIHHBI:
3.1 ®opMbI U METOABI OLIECHUBAHUS

[TpenMeToM OLeHKHU Cay»KaT yMeHus u 3HaHus, npenxycmorpennbie ®I'OC no aucuumnnune OI1.02
DJNEeKTpOTEeXHUKAa M JJIEKTPOHMKA, HalpaBlieHHble Ha (QOpMHpOBaHHE OOIMX U TNPO(ecCHOHAIBHBIX
KOMITIETEHIIHH, a TaKKe JTMYHOCTHBIX Pe3yJIbTaTOB B paMKaX MPOrpaMMbl BOCIIUTaHUSI.



KoHTpomb 1 o1ieHKa 0cBOCHHUs y4eOHOW AUCHUILUIMHBI IO TeMaM (pa3ziesam)

Tabnuua 2.2

DJleMeHT y4eOHOoM

(I)OprI H METOAbI KOHTPOJIA

AU CUHUILINHBI Texkymuii KOHTPOJIb Py0e:xxHbIli KOHTPOJIb IIpoMe:xxyTOYHas aTTEeCTALUA
dopma KOHTPOJIA IIposepsiembie OK, ®opma IIpoBepsiemble | Dopma IIposepsiembie OK, Y,
V.3 KOHTPOJISA OK,V,3 KOHTPOJIA 3
Paznein 1. Ok3amen 31,32, V1, V2,
DJIeKTPOTEXHUKA OK.01 — OK.09
[1K2.2, [1K2.3, TIK3.1,
[1K3.2,I1K4.4
JIP10,JIP13,J1P25,J1P27
BBenenne. Yemmuwiit onpoc 31, VI,
Tema 1.1. Tecmupoeanue OK.01-09, I11K2.2,
DneKTpruYecKoe Camocmosmenvnas paboma | 11K2.3, I1K3.1, T1K3.2,
rnojue MNel. [1K4.4
JIP10,JIP13,JIP25,J1P27
Tema 1.2. Yemmuwiit onpoc 31, VI, V2,
Onexrpuueckue | Jlabopamoprnas paboma Ne2 | OK.01-09, 1TK2.2,
nenu noctossHuoro | Camocmosmensvrnasn paboma | 11K2.3, TIK3.1, T1K3.2,
TOKa No3 [1K4.4
JIP10,JIP13,JIP25,J1P27
Tema 1.3. Yemmuwiut onpoc 31, VI,
OnexrpomarnetusM | Camocmosmenvuas paboma | OK.01-09, I1K2.2,
No4 I1K2.3, I1K3.1, T1K3.2,
I1K4.4
JIP10,JIP13,JIP25,J1P27
Tema 1.4. Yemuwiii onpoc 31, V1, V2,
Dnekrpuueckue | Jlabopamoprnas paboma OK.01-09, T1K2.2,

1enu o Ho(a3zHoro
MIEPEMEHHOTO TOKa

No3,4

Camocmosmenvras paboma
Nes

Koumponvnas paboma

I1K2.3, ITK3.1, I1K3.2,
I1K4.4
JIP10,JIP13,JIP25,J]1P27




Tema 1.5.
DNEeKTpUYECKUe
1enu TpexgazHoro
MIEPEMEHHOTO TOKa

Yemmuwiit onpoc
Jlabopamopnas paboma No5
Camocmosmenvras paboma
Ne6

31, V1, V2,

OK.01-09, I1K2.2,
I1K2.3, ITK3.1, I1K3.2,
I1K4.4

JIP10,JIP13,JI1P25,J1P27
Tema 1.6. Yemmuwiii onpoc 31, V1, V2,
Onekrpuueckue | Jlabopamophas paboma OK.01-09, T11K2.2,
MU3MEPEHUS Ne7,8 I1K2.3, I1K3.1, IIK3.2,
Camocmosmenvnas paboma | 11K4.4
No§ JIP10,JIP13,JIP25,J]1P27
Tema 1.7. Yemmuwiit onpoc 31, V2,
Onexrpuueckue | Camocmosmenvruas paboma | OK.01-09, ITK2.2,
MaIlIHEI No9 I1K2.3, I1K3.1, IIK3.2,

IIOCTOAHHOI'O TOKa

T1K4.4
JIP10,JIP13,J1P25,JIP27

Tema 1.8.
DNeKTpUuYECKue
MaIIuHbI
MIEPEMEHHOTO TOKA

Yemmuwiu onpoc
Jlabopamopnas paboma Ne9
Camocmosmenvhas paboma
Nel0

31, VI, V2,

OK.01-09, TIK2.2,
TK2.3, TIK3.1, TIK3.2,
T1K4.4
JIP10,JIP13,J1P25,JTP27

Tema 1.9. Yemuwiii onpoc 31, Vi, V2,
Tpancdopmatopsl OK.01-09, T1K2.2,
I1K2.3, I1K3.1, T1K3.2,
I1K4.4
JIP10,JIP13,JIP25,]1P27
Tema 1.10. Yemuwoui onpoc 31, V2,
OCHOBBI Camocmosmenvras paboma | OK.01-09, ITK2.2,
anekTponpusoaa | Nell I1K2.3, IIK3.1, IIK3.2,
I1K4.4
JIP10,JIP13,JIP25,JIP27
Tema 1.11. Yemmuwiii onpoc 31,
[Tepenava n Camocmosmenvnas paboma | OK.01-09, ITK2.2,
pacrpeieseHue Nel2 I1K2.3, T1K3.1, TIK3.2,

AIIEKTPUYECKON

11K4.4




SHEpPruu JIP10,JIP13,JIP25,J1P27
Pazgen 2. Oxzamen | 31,32,,V1, V2,
DJIeKTPOHNKA OK.01 — OK.09
I1K2.2, 11K2.3, I1K3.1,
I1K3.2,I11K4.
JIP10,JIP13,JIP25,JIP274
Tema 2.1. Yemmuwiit onpoc 31, VI, V2,
duznyeckue OCHOBHI | Jlabopamophas paboma OK.01-09, T1K2.2,
AJIEKTPOHUKHU Nel0,11 I1K2.3, I1K3.1, T1IK3.2,
Camocmosmenvnas paboma | [1K4.4
Nels JIP10,JIP13,JIP25,JIP27
Tema 2.2. Yemmuuwiii onpoc 31,
[MonynpoBoauukoB | Camocmoamensvrasn paboma | OK.01-09, I[TK2.2,

b€ IPUOOPHI

Nel4

I1K2.3, I1K3.1, I1K3.2,
11K4.4

Tema 2.3.
DIIEKTPOHHBIE
BBITIPSIMUTEIH U
CTaOUITN3aTOPHI

Yemmuwiii onpoc
Jlabopamopuas paboma
Nel3

Camocmosmenvras paboma
Nel6

31,32, VI, V2,
OK.01-09, TIK2.2,
K2.3, TIK3.1, TIK3.2,
T1K4.4
JIP10,JIP13,J1P25,JTP27

Tema 2.4. O0mue

Yemmuwiii onpoc

31,33, V1, V2,

TIPHHITAITHI Jlabopamopnas paboma OK.01-09, T1K2.2,
MOCTPOEHUS U Nol4 I1K2.3, T1K3.1, TIK3.2,
paboThl Camocmosmenvnas paboma | [1K4.4
JIIEKTPUUECKUX Nel7 JIP10,JIP13,J1P25,]1P27
YCUJIUTEIEH
Tema 2.5. Yemmuwuii onpoc 31,33, V1, V2,
DNEKTPOHHBIC Jlabopamopnas paboma OK.01-09, T1K2.2,
TE€HEepPaToOphl U Nel5 I1K2.3, T1K3.1, TIK3.2,
u3meputenbuble | Camocmosmenvras paboma | 11K4.4
npubOopbI Nel8 JIP10,JIP13,JIP25,J]1P27
TeMma 2.6. Yemmuwuii onpoc 31,33, V1, V2,
VYcerpoiicTBa OK.01-09, T1K2.2,

aBTOMAaTHUKHU U

I1K2.3, ITK3.1, ITK3.2,




BBIYMCIIMTEIIFHOM I1IK4.4
TEXHUKHU JIP10,JIP13,JIP25,J1P27
Tema 2.7. Yemmuwiit onpoc 31,
Muxponpoueccopst | Camocmosmenvuasn paboma | OK.01-09, [1K2.2,
1 Mukpo-OBM Nel9 I1K2.3, T11K3.1, T1K3.2,

I1K4.4
JIP10,JIP13,JIP25,J]1P27
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3.2 Kogu¢ukaTop OueHOYHBIX CPEACTB

D yHKIHMOHAIBHBIN PU3HAK OLIEHOYHOI'O
CpencTBa
(THI KOHTPOJIBHOTO 3aJaHUs)

Kon ouenounoro cpencrsa

YO YO
JlaboparopHas pabota Ne n JIP Non
TectupoBanue T
KonTponbnas pabora No n KP Ne n
3amanust Ui CaMOCTOSITEIIbHOM PabOTHI CP
JudbdepenumrpoBanHbIii 3a4€T 113
OKk3aMeH D

11



1.
2.
3.

4. Jagannd aJ1 OHEeHKH 0CBOCHHUSA TUCHMILINHDI

Bomnpocs! a1 yCTHOr0 onpoca
10 TeMe DJIeKTPUYecKoe moJje

Chopmynupyiite 3akon Kynona.
JaiiTe onpeneneHue 3JeKTPOCTATUIYECKOTO TMOJIS.
HaiiTe ompeneneHne HANPSKEHHOCTH JJIEKTPUUECKOTO TMOJsl, HAa30BUTE €IMHHULIBI

U3MEpEHHUSL.

4.
5.
6.
7.

HazoBure ¢popmyny HanpsHyKEHHOCTH MOJIs TOYSIHOTO 3apsijia.

JaiiTe onpeneneHne noTeHuMalia, HA30BUTE €AUHULIBI U3MEPEHHUS.

JlaiiTe onpejiesieHue HANPSDKEHUS, HAa30BUTE €IMHUIIBI U3MEPCHHS.

HapncyﬁTe CHUJIOBBIC JIMHUU W DJSOKBUIIOTCHIOUAJIBHBIC HOBerHOCTI/I II0JIA TOYCYHOTIO

OTPHULATCIBbHOIO 3apsaa, napaljICIbHbIX Pa3HOMMCHHO 3aps»KCHHBIX IIJIACTHH.

8.
9.
10.
11.
12.
13.

UTo Ha3bIBalOT NOBEPXHOCTHOM IJIOTHOCTHIO 3apsiaa’

B yem 3akmntogaercs siBICHUE 2JIEKTPOCTATUUECKON MHIYKIIMH?

B uem 3axitouyaeTcs siBI€HUE NOJISIpU3aLUU?

Yro Takoe KoHAeHcaTop?

3anumuTe GopMyITy JIEKTPOEMKOCTH KOHACHCATOPa, HA30BUTE €AMHUIIBI H3MEPEHUSI.
3anumure GopMyily €MKOCTH IUIOCKOro KOoHAeHcaropa. Kak M3MEHHTCS €MKOCTb, €Cid

paccTOsIHUE MEXy IUIACTUHAMHM YMEHBIIUTD B 2 pa3a, IIIoIIalb IJIACTUH YMEHBIINUTD B 3 pa3a?
14. 3anummure GopMyly 3HEPIUH 3apsKEHHOI0 KOHAEHCATOopa.
15. Ha3oBute 3akOHBI IOCIEI0BATEIBHOIO COEUHEHUS KOHJIEHCATOPOB.
16. HazoBuTe 3aKkOHBI apalIeIbHOTO COSMHEHUSI KOHEHCATOPOB.

A

10 TeMe JJIeKTPOMArHeTU3M

JaiiTe onpezaeneHne MarHUTHOTO MOJIs, HA30BUTE €r0 CBOMCTBA.

JaiiTe onpeneneHne MarHuTHbIX JIMHUM.

UTo NpuHUMAIOT 32 HalpaBJICHUE MATHUTHBIX JTMHUHA?

Cdopmynupyiite npaBuiio OypaBuHKa.

ChopmynupyiiTe mpaBuiIo MpaBoil pyku.

Haiite omnpeneneHue, 3anumure (GOpMyily MarHUTHOW HWHAYKIIMM, HA30BUTE €IUHUIIBI

HU3MECPCHUH.

7.
8.

CdopmynupyiiTe npaBUiIo JIEBOU PYKH.
Haiite omnpezaeneHue, 3anumuTe (HOPMYITy MarHUTHOTO IOTOKA, HA30BUTE €IMHMIIBI

U3MEpEHHUSL.

9.

Haiite ompeneneHue aOCONMIOTHOM MAarHUTHOM MPOHMIIAEMOCTH ¢ OTHOCHUTENHHOM

MarHUTHOW MPOHHUIIAEMOCTH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

3anumute GopMyiny HaIPSXKEHHOCTh MAarHUTHOTO T0JIsI, HA30BUTE €AMHUIIBI H3MEPEHUS.
B ueM riaBHOE OT/IMUYKE HANIPSKEHHOCTH MATHUTHOTO MOJIE OT MAarHUTHOM MHIYKIUU?
ChopmynupyiiTe 3aKOH MOJHOTO TOKA.

HaiiTe onpezaenenne peppoMarHUTHBIX MaTEpPUAJIOB.

Ha3oBute npuunHy HaMarHMYMBaHUSI BEIIECTB.

OObsicHUTE SIBIEHUE MAarHUTHOT'O TUCTEPE3HUCA.

Chopmynupyiite 3akonbl Kupxroda ais MarHuTHBIX IETIeH.

JaiiTe onpeneneHue ABICHUS AIEKTPOMArHUTHON MHIYKIUAH.

Chopmynupyiite npasuio Jlenna.

ChopmynupyiiTe 3aKOH JIEKTPOMAarHUTHOW HHIYKITUH.

B uem 3akmntouaeTcs sBI€HNE CAMOMHAYKIIUH.

JaiiTe onpezaenenne HHIYKTUBHOCTH, HA30BUTE €UHUIIBI U3MEPEHUSI.

B uewm 3axntoyaeTcs siBI€HUE B3aMMHOW MHIYKLIUH?
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23.

wWooNOOThwWNE

10

3anumute GopMyiTy SHEPrUl MAarHUTHOT'O MOJIS.

Imo TeMe 3J1eRTpnqec1me MAaIllUHbI MEPEMEHHOI'0 TOKA

JlaiiTe onpeneneHne aCHHXPOHHOTO JIBUTATENS.

[Touemy nBUTaTENh HA3bIBAIOT «ACUHXPOHHBIM»?

HazoBuTe OCHOBHBIE 3JIEMEHTHI KOHCTPYKIIUHU TPeX(Pa3zHOTO aCHHXPOHHOTO JABUTATEIIS.
Onuumre ycTpolcTBO cTaTopa.

OnuiunTe ycTpoHCTB KOPOTKO3aMKHYTOI'O POTOpA.

OmnuiuTe ycTpoHcTBO (ha3HOro poTopa.

B yem 3akitogyaercs npuUHLIHMI ASHCTBUS TpeX(Ha3HOrO aCHHXPOHHOTO JIBUTATENs?

JlaiiTe onpeaeneHue U 3anumuTe GOpMyITy CKOJIbKEHUS.

Yo npou3oiieT, eciu CKOJIbXKEHUE JOCTUTHET KpUTHUECKOI0 3HaYeHUs?

B kakom mpezene J€XUT 3HAUEHUE CKOJBXEHMs ISl aCMHXPOHHBIX ABHUraresnei oouiero

Ha3HaueHUuA?

11.
nBUTATENA?

12.
13.
14.
15.
16.
17.
18.

N =

Kak cBsa3anbl CKOPOCTb Bpall€CHUA MAIHUTHOI'O IIOJSI W  YHUCIIO 0OMOTOK Ha cTaTrope

HazoBute MCTOAbI PCryJIMpOBaHUA 4YaCTOThI BpalllCHUA aCHMHXPOHHOI'O ABHUIaTCJIA.

Kakue norepu Bo3HMKAIOT Ipu pabore aABUraress?

Kak onpenensercst KITA?

OT yero 3aBUCHUT KOB(i)(l)I/IHI/IeHT MOIMHOCTHU ACMHXPOHHOI'O ABUI'AaTCJIA U KaK €ro OHpeIleJII/ITI)?
Kakumu nocrouHcTBaMu 06J1a1aeT ACHHXPOHHBIA JIBUTATEINb?

KakoBbI HE1I0CTaTKM aCUHXPOHHBIX JIBUTATENeH?

Fz[e HCIIOJIB3YIOTCA ACMHXPOHHBIC I[BI/IFaTeJII/I?

o Teme OCHOBBI YJIEKTPONPHUBO/IA

Kaxne BubI NpUBOJOB BBl 3HaeTe?
[lepeuncnure OCHOBHBIE MNPEUMYIIECTBA JJIEKTPOIPUBOJAA [0 CPABHEHUIO C APYTUMH

BHJaMU MMPHUBOOOB.

No kW

JlaliTe onpeneneHue 3JIeKTPOIpUBOIA.

[lepeuncnuTe OCHOBHBIE 3JIEMEHTHI 3JIEKTPONPUBOJA U OOBACHUTE X Ha3HAUCHUE.

Kakue BbI 3HaeTe pexuMbl paOOTHI JIEKTPOJBUTATENEH, HA30BUTE UX OCOOCHHOCTH.

Yro sBIsIeTCS OCHOBHBIM KPUTEPHEM BHIOOpA MOIIHOCTH 3JEKTPOABUTATENS?

Kakoit marepman, nmpuMeHseMbId B 3JIEKTPOJBMIaTENIsAX, MMEET HAWMEHbIIECEC 3HAUYCHHE

JIOMYCTUMOM TeMIepaTyphl HarpeBa?

8.
9.

10.
11.
12.
13.

Ecnu ucnonp30Bath IBUraTeslb MOBBIIIEHHON MOITHOCTH, K YEMY 3TO IPUBEIET?

Ecnu ucnonp3oBath 1BUraTe b 3aHUKEHHON MOIIHOCTH, K YEMY 3TO MPUBEIET?

Kax BbIOMpPAIOT MOLITHOCTH ABUTATENS IPU MPOAOIKUTENILHOM PEXXUME padOThI?

Kak BpIOMpPaIOT MOIIHOCTH JBUTATENS MPU KPATKOBPEMEHHOM peKUMe paboThl?

Kak BpIOMpPAIOT MOIIHOCTH JBUTATENS MPU MOBTOPHO-KPATKOBPEMEHHOM peXUMe paboThl?
Kakue ocHOBHBIE BUJIbI 3aIIMT 3JEKTPOJBUraTEIe TOIKHBI MPeIycMaTpUBaThCs B CXemMax

ABTOMATHUYCCKOT'O YIIPaBJICHHA BJ'ICKTPOHPI/IBOJIaMI/I?

1.

no teme 1Ilepenaua u pacnpeaesieHue 3JIeKTPHUECKOH IHEPTUU

JlaiiTe onpeneneHne d3IeKTPUIECKUX CETEN.
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2.
3.
4.

Kakue TpebGoBaHus IPEIBIBISIIOTCS K IEKTPHUECKUM CETAM?
ITo xakuM npU3HAKAM KIACCU(PULUPYIOT JIEKTPUIECKHUE CETU?
HazoBuTe kiaccupuKanuio >JIEKTPHYECKUX CETeH IO poay TOKa; MO HOMHHAJIBHOMY

HaIPSKEHUIO.

S.
6.
7.
8
9

10.
11.
12.
13.
14.

HazoBute kinaccudpukanuio 3JIeKTPUUECKUX ceTel M0 KOHCTPYKTUBHOMY UCIOJIHEHHUIO.
HazoBuTe kinaccuukanuio 3JeKTPHUECKUX CeTel 0 KOH(PUTYPALIHH.

HazoBute knaccudukanuro 3JeKTPHUECKUX CETEeH MO BBHIIOTHAEMBIM () YHKITUSIM.

Ha3oBute kinaccudukanuio 3JIeKTpUUEeCKUX ceTel Mo XapakTepy noTpedureneil.

HazoBute kinaccudukamnuio 3JIeKTPUUECKUX CeTel Mo peKuMy paboThl HEHTpaH.

Kaxk npoBoJsT pacuer poBOoI0B IO 10NYCTUMOW NOTEPE HANPSKEHUA?

Kax npoBoasT pacuer mpoBoJI0B 110 10IyCTUMOMY HarpeBy?

HazoBute cmocoObl yuera 1 5KOHOMUU 3JIEKTPOIHEPTUU.

Kako#i TOk o mpaBujiaMu TEXHUKU O€30MMaCHOCTH MPHUHSAT 32 0€3YCIIOBHO ONACHBIN?

IIpu KakOM TOKE HAacTyHaeT CyAOPOKHOE COKPAILLEHNE MBI U YEJIOBEK OKA3bIBACTCS HE B

COCTOAHHNH CaMOCTOATCIIbHO PAa3>KaTh IaJIbIbl K OCBO60,Z[I/ITBC$I OT IIPOBOAA, HAXOAAIICTOCS IO TOKOM?

15.
16.
17.
18.

[Ipu kakOM TOKe HACTYyIaeT Mmapajivud JbIXaHus U cepaua’
Yro Takoe 3alUTHOE 3a3eMjIcHUE?
[Touemy HEeoOXxoaMMO 3a3emiieHue?
Kak ocymecTBisiercs 3a3emiueHue?

no TeMe UHTerpaibHble cCXeMbl MUKPOIJI€KTPOHUKHU

1. JlaiiTe onpeneieHHe HHTETPATbHOM MUKPOCXEMBI.

2. Kakwue 3amaun Obutn peniensl ¢ momomrsio UMC?

3. UYrto takoe snement UMC? IIpuBenurte npumepsl.

4. Yro takoe komnonent UMC?

5. HazoBure knaccuduxanuo UMC mno cremneHu uHTerpauuu (KOJIMYECTBO 3JIEMEHTOB B
KpHUcTasie).

6. HazoBute xnaccudukanuo UMC mo TEeXHOJOTUU HM3TOTOBJIEHHUS (CMOCOO HM3TOTOBJICHUS,
0COOEHHOCTH).

7. HazoBute xknaccuduxamuo HWMC mno Bumgy oOpabaTbiBaeMOro curHana (s 4ero
MpeaHa3HAYEHbI, TJI€ UCTIOIB3YIOTCS, OCOOEHHOCTH).

8. HazoBuTe akTUBHBIC YTEMEHTHI HHTETPATBHBIX CXEM.

9. Ha3oBuTe MacCUBHBIE JIEMEHTH HHTETPATBHBIX CXEM.

10. I'ne mpumenstoT ananorossie UMC?

11. I'ne npumenstoT uudpossie UMC?

Kontpomupyemsie komnerenmm: OK 01 - OK 09, [IK 2.2, [IK 2.3, IIK 3.1, IIK 3.2, [IK 4.4

KpuTtepuu oneHKH YCTHBIX OTBETOB 00y4al0IIUXCH:
«5» 0a71710B BbICTaBJIsIeTC 00y4alOUIeMycsl, eCJIn:
1) oOyuwarommiics MOJHO H3JaraeT Marepual, JaeT MPaBUIbHOE OIPEIeIeHue OCHOBHBIX

MMOHSATHUM;

2) oOHapyXWBaeT TMOHMMAaHHE MaTepuaia, MOXXET OOOCHOBAaTh CBOM CYKJICHHS, MPUMEHHUTH
3HAHUS HA TPAKTHKE, TPUBECTH HEOOXOUMBIE MPUMEPHI HE TOIBKO U3 YUeOHUKA, HO U CAMOCTOSITEILHO
COCTaBJICHHBIE;

3) uznmaraer mMatepual MOCIEI0BATEIbHO U MPABWIBHO C TOYKHU 3PEHUS HOPM JHTEPATypHOTO

SI3BIKA;

4) OTBCYACT CaMOCTOATCIIBHO, 0e3 HaBOAAIIHUX BOIIPOCOB MPEIoaaBaTcIis.
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«4» Oaana BbICTaBJseTcs  o0yuyalomeMmycs, ecJd oOyyalommuiics  JaeT  OTBeT,
YAOBJICTBOPSIIONIUN TEM e TPEOOBAHUSAM, UYTO U JIS OLIEHKU «5», HO JOIMycKaeT 1—2 ommOKu, KOTOphIE
caMm K€ UCIpaBIsieT, U 1—2 HemoveTa B MOCIEeI0OBATEIBHOCTH U SI3IKOBOM O0(DOPMIICHUU U3JIaraeMoro.

«3» Oasa BbICTaBJsieTcsl O0ydamomieMycsi, ecid oOydJaromuiicss OOHApyXWUBaeT 3HAHHE W
IMOHUMAaHHUE OCHOBHBIX MOJIOKEHUI JaHHOW TEMBI, HO:

1) uzmaraer Marepuall HEMOJIHO M JOMYCKAaeT HETOYHOCTH B ONPENCICHUU TMOHATUN WU
(bopMyIHpPOBKE MPABUIT,

2) He yMeeT A0CTaTOYHO TIyO0KO U JoKa3aTelbHO 0O0CHOBATH CBOM CYXKJEHHUS U IPUBECTH CBOU
MIPUMEPHI;

3) uznaraer maTepuaj HEMOCJIelI0BaTeIbHO U JOMYCKAaeT OMIMOKH B SA3BIKOBOM O(OPMIICHHH
U3JIaraeMoro.

«2» 0aju1a BBICTABJIAETCH O0Yy4YaKIEMYCsl, eCJM OOydJarolmuics OOHApYyKHWBAeT HE3HAHUE
0O0JbIIIel YacTH COOTBETCTBYIOIIETO BOIPOCA, TOMYCKAET OMIMOKH B (POPMYITUPOBKE OMPEICICHHUA U
MPaBUJI, UCKAXKAIOIINE UX CMBICII, OECIIOPSAIOUHO U HEYBEPEHHO M3JIaraeT MaTepuai; OTMEeUaloTcs TaKue
HEJIOCTaTKU B TOJATOTOBKE, KOTOPBIE SIBJISIOTCS CEPHE3HBIM MPEMNSTCTBUEM K YCIIEHIHOMY OBJIAJICHUIO
MOCJIEYIOIIHUM MaTEPHAIIOM.
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Tembl pedepaToB

. Kiaccuduxanus snexrponpuBoioB

. DJNEKTPONPHUBOJ, HA XKEIE3HOAOPOKHOM TPAHCIIOPTE

. [Ipumenenune mynpTHBHOpaTopoB B DBM 1 ycTpoiicTBax aBTOMAaTUKU

. IIpuMeHenue TpurrepoB Ha >KeJIE€3HOA0POKHOM TPAHCIIOPTE

. Mcropus pa3BUTHS BBIYUCIUTEIBHON TEXHUKH

. IIpumenenre MUKpOIIpoLEecCOpOB U MUKPO-OBM Ha jkene3H0J0pOKHOM TPAHCIIOPTE

OO WDN

Kontpompyemsie komnetreniuu: OK 01 - OK 09, IIK 2.2, IIK 2.3, [IK 3.1, I[IK 3.2, [IK 4.4

Kpurepun ouenku pedeparon:

«5» 0aJJI0B BBICTABJIsAETCS 00y4aK0IeMyCsl, €CJIM BBIITOJIHEHBI BCE TPEOOBAaHUS K HAIMCAHUIO B
COOTBETCTBUHU C BHYTPEHHUM CTaHAAPTOM U 3amuTe pedepara: o0o3HadeHa npodiiemMa 1 000CHOBaHa €¢
aKTyaJbHOCTh, C/AETaH KPaTKUH aHAJM3 Pa3IUYHBIX TOYEK 3pEHHs HAa pacCMaTpHBaEeMyl0 IpoodiemMy H
JIOTUYHO M3JI0’KE€HA COOCTBEHHAs MO3ULMs, CHOPMYIHPOBAHBI BBIBOJABI, TEMa PACKPHITA IMOJHOCTHIO,
BBIIEp)KaH O00BEM, COOMIOJeHB TpeOoBaHUS K OGOPMIICHHUIO, [aHbl TPaBUJIbHBIE OTBETHl Ha
JIOTIOJTHUTENbHBIE BOIIPOCHI.

«4» 0ajuia BBICTABJISIETCSl 00y4YarolIeMycsl, ecJIM OCHOBHBIE TpeOOBaHUs K pedepary U ero
3aIUTe, yKa3aHHbIE U1 OLIEHKH «5», BBIMOJIHEHBI, HO IIPU 3TOM JOMYIIEHBl HeJoueThl. B wacTHOCTH,
UMEIOTCS HETOYHOCTH B HU3JI0O)KEHWM MaTepuana; OTCYTCTBYET JIOTMYecKas IOCIEeAO0BaTEIbHOCTh B
CYXKICHHSIX; HE BBIIEPKaH 00beM pedepaTa; UMEIOTCS yIyleHUs B 0QOPMIICHUH; HA JOMOIHUTEIbHbIC
BOIIPOCHI IIPU 3aLUTE JIaHbl HETIOJIHbIE OTBETHI.

«3» 0an1a BbICTABJsIETCSl 00y4al0IIeMycsi, €CJIM TeMa OCBEIlleHa JIUIIb YaCTUYHO; JOMYIICHBI
¢dakTHUeckue OmMOKM B COAEp)KaHWMU pedepara WM IpU OTBETE Ha JOMOJHHUTEIBHBIE BOMPOCH; HE
BbIIEpKaH 00beM pedepaTa; HUMEIOTCS yITYHIeHHUsS B 0)OPMIICHUU.

«2» 6as1a BhICTABJIsIETCS 00yUal0IIEeMYCsl, €CJIU:

1) Tema OcBO€HA JHIIIb YaCTUYHO; JOIMYIICHBI IPyOble OMMUOKH B COJEp)KaHUU pedepara Uil npu
OTBETE Ha JIONOJIHMUTEIBHBIE BOIIPOCHI; HE BbLIEpPKAaH 00beM pedepara;, MMEIOTCS YIYIIEHUS B
odopmIIeHHH; BO BpEMS 3allIUThl OTCYTCTBYET BBIBO/I;

2) tema pedepaTa HE pacKpbITa, OOHAPYKUBACTCS CYIIECTBEHHOE HEMOHWMAaHHE MPOOJIEMBI;
o0yyaromuiicss He TOTOB K 3allUTe.

16



TeMbl npe3eHTALUI

. Kiaccuduxanus snexrponpuBoioB

. DJNEKTPONPHUBOJ, HA XKEIE3HOAOPOKHOM TPAHCIIOPTE

. [Ipumenenue MmynsTUBHOpaTopoB B DBM U1 ycTpoiicTBax aBTOMAaTUKU

. IIppuMeHenue TpurrepoB Ha >KeJIe3HOL0POKHOM TPAHCIIOPTE

. Mcropus pa3BUTHS BBIYUCIUTEIBHON TEXHUKH

. IIpumenenre MUKpOIIpoLEecCOpOB U MUKPO-OBM Ha jkene3H0J0pOKHOM TPAHCIIOPTE

OO WDN

Kontpompyemsie komnereniuu: OK 01 - OK 09, IIK 2.2, [IK 2.3, [IK 3.1, I[IK 3.2, [IK 4.4

Kpurepuu oeHKH npe3eHTanmi:

«5» 0a,1710B BbICTaBJIsIeTcs 00y4YaloUemMycs, ecJIun:

— TeMa pacKpbiTa MOJHOCTBHIO; BBIAEPKAaH O00BEM, COOMIOACHBI TPeOOBAaHUS K BHEIIHEMY
oopmienuto; TpoBeneH aHanmu3 pabOThl € MPHUBJICYCHUEM  JOMOJHUTEIBHONH  JUTEpPaTypHI;
c(hOopMyITUPOBAHBI BHIBOIBL;

— mpexacTaBisieMas HHQOpMAIs CHCTEMaTU3MPOBaHa, MOCIeI0BAaTEIbHA U JIOTHYECKHU CBSI3aHa,

— IIUPOKO HMCHOIB30BaHbI HH(pOopMaMoHHbIe TexHomoruu (PowerPoint u mp.);

— OTCYTCTBYIOT OIIMOKH B MPEICTaBIIIEMON HHPOPMALINY;

— JIaHBl OTBETHl HAa JOMOJHHUTEIBHBIC BOIMPOCH MOJHBIE C TNPUBUACHUEM IPHUMEPOB W/WIH
MOSICHEHUU.

«4» 6as1a BBICTaBJsIeTCS 00y4YaK0IEeMYyCsl, €CJIU:

— TeMa PacKpbITa; MPOBEACH aHAIN3 PAOOTHI O3 MPUBIICYCHHUS JOMOTHUTEIBHON JTUTEPATYPHI; HE
BCE BBIBOJIBI CACTIAHBI H/MITM 0OOCHOBAHBI;

— mpencTaBisgeMas HH(OpMaLKA CHCTEMAaTU3UPOBaHA U MOCIEeI0BATENbHA;

— HCIIONB30BaHbl HHpOpMaroHHble TexHoJoruu (PowerPoint u mp.);

— JIONyILIEHO He Oosee 2 omMOOoK B MpeIcTaBIsieMol HH(pOpMaLUU;

— JIaHBI OTBETHI HA JIOMOJHUTEIHHBIE BOMPOCHI IOJHBIEC W/WIIA YaCTHYHO TOJTHBIE.

«3» 0asi1a BhICTaBJIsIeTCH 00y4YaouemMycs, ecJu:

— TeMa pacKpbITa HE MOJHOCTBIO; BBIBOBI HE CAETaHbl /UM BHIBOJBI HE 0OOCHOBAHBI;

— mpexcTaBiseMas MHGOpMAaIs He CHCTEMaTU3UpOBaHa W/UITH HE TIOCIIEeJOBATEIIbHA;

— HCI0JB30BaHbl MH(popMaloHHble TexHonoruu (PowerPoint u np.) yacTuuHO;

— JomyieHs! 3-4 omuOKH B MPEACTaBIsIeMON HH(OpMaLIUY;

— J1aHbI OTBETHI TOJIKO HA 3JIEMEHTAPHBIE JOTIOJHUTEIbHBIE BOPOCHI.

«2» 6as1a BhICTaBJIsIETCS 00yUYal0IIEeMYCsl, €CJIU:

— TeMa He PaCKphITa; OTCYTCTBYIOT BBIBOJIbI;

— mpencTaBiseMas HHQOpMAIHs JJIOTHYECKU HE CBSA3aHA,;

— HE UCIOJIb30BaHbl HHpOpManOHHbIe TexHoIorHu (PowerPoint u mp.);

— JomyieHo 6obie 4 onMOoK B MpeIcTaBIsseMOl HHPOPMALIUY;

— HET OTBETOB Ha JOINOJIHUTENIBHBIE BOIIPOCHI.
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TecToBbIC 3a1aHKS
1o pasjaeiy 1. DJIeKTpOTeXHUKA

MeTtoauyeckue peKOMEHAAlNHU K TECTy

Tect cocraBnen B 10 BapuaHTax, COAEpKUT 7 3aJaHMil; BKJIIOYAET 3aJaHUs, HAIIPaBICHHBIC Ha
IIPOBEPKY TEOPETUYECKUX 3HAHUM U NPAKTUYECKUX YMEHUM.

Bpems Ha OATrOTOBKY U BBINOJIHEHUE TecTa: 45 MUHYT.

IIpu npoBeneHnN TECTa MPOBEPAIOTCS CIECAYIOIINAE YMEHHS U 3HAHUSA:

YMeHUs

- IPOU3BOJUTD PACYET N1APAMETPOB DIEKTPUUECKUX LETIEH;

3HAHHUA

- METOIbl Pe0OpPa30BaHMs FIEKTPUUECKON SHEPTUH;

- CYITHOCTh (PU3UUECKUX MPOIECCOB, MPOUCXOISAIINX B SJIEKTPUUECKUX U MATHUTHBIX IIETISAX;

- IOPSIOK PAacyeTa UX MapaMeTPOB.

Kontpompyemsie komnetreniuu: OK 01 - OK 09, IIK 2.2, [IK 2.3, [IK 3.1, I[IK 3.2, [IK 4.4

OTBeTbI
Bapuant 3ananus

1 2 3 4 5 6 7
1 b b r b b b r
2 A A b A A B B
3 b B r A B B A
4 B B b b b b B
5 A b b I B A b
6 A A r B A b b
7 r r B A B b B
8 B r r b A b b
9 B B r A A b B
10 b b r B b b A

Bapmuanr 1

1.Kakoit 13 mpoBO/IOB OIMHAKOBOI'O IMAMETpa U JUIMHBI CUJIbHEE HarpeBaeTcs — MEAHbIM WM CTaIbHON
MIPU OJTHOM M TOM ke cuiie Toka? Y IeJIbHOE COMPOTUBIICHUE ME/IH -

1,7 - 10®0mm, crami - 12 - 10°Om-m.

a) Mennbiit

0) CranpHOM

B) O0a mpoBoja HarpeBaroTCsl OAMHAKOBO

2. CKOJBKO IIECTUBOJIBTHBIX JIAMIIOYEK HEOOXOMMO B3ATh JJISI €IOUYHOW TMPIISIH/BI, €CIIU HaINpsDKEHUE
ceru 127B?

a)37mr. 0)21 mr. B)40 mrT.

3. OnpeaenuTs COMPOTUBIIEHUE JIAMITbl HAKAJIMBAHUS , €CJId Ha Hel HancaHo 60 Bt u 220 B

a)484Om ©0)4860OMm B)6840M T1)8150Mm.

4. CxeMa COCTOUT W3 OJTHOTO PE3UCTUBHOTO 31eMeHTa ¢ conporuieHueM R=110 Om. Hanpsxenne Ha
e€ 3axxumax u= 220 - sin 314t. Onpenenure NOKa3aHUs aMIIEpMETPa U BOJIBTMETPA.

a) I1=1A, U=220B

6) 1=1,4A,U=156B

B) 1=0,7A,U=220B
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r) I=1A, U=156B

5. lenb mepeMeHHOT0 TOKa COAEPKUT JIaMIly HakanuBaHus. Kak n3mensercs no ¢ase TOK U HapsbKEHUE
B 3TOM 1enu?

a) Tok omepexaeT HaNPsSHKEHWE HA YToJ 1/2

0) Hanpspkenue u TOk coBmanarot mo ase

B) Hampsixenue onepexaer TOK Ha yroi /2.

6. CummerpuyHas Harpy3ka CO€IMHEHa <«3Be3aony». Jluneiltnoe wHampspbkeHue paBHo 380B. Haiigure
(dhazHoe HanpspkeHue?

a) 127B  6)220B  B) 380B

7. N3meputenbHblid TpaHCPOPMATOP TOKA UMEET 0OMOTKH ¢ uncioMm BUTKOB 20 u 100. Onpenenuts ero
KO3 GHUIHEHT TpaHCcHOpMAaIHH.

a)50 6)0,02 B)I9S r) 0,2

Bapuant 2
1. B kakux ciay4asx NpUXOAUTHCS IPUMEHSThH NTapaJlIeIbHOE COEAMHEHNE KOHJEHCATOPOB?
a) Jlns monmydeHust O0IBIINX €MKOCTEH
6) st ynmydmieHus 3anaca mpoYHOCTH M30JISIMH KOHIEHCATopa
B) Jlns momydyenust Mmanoii EMKOCTH.
2. JIBa pesucropa: R1=4 OmM, R,=6 Om coeauHEHBI TOCIEIOBATEIHHO M BKJIIOYEHBI B JIEKTPUUYECKYIO
cetb. Ecnu HanpspbxkeHnue Ha pesuctope Ry pasHo 12 B, To HanpspkeHUe 3IEKTPUYECKON CETH PaBHO:
a)20B 6)24B B)36B.
3. OnpenenuTh TOK |s, MOOXOAAMINI K Y31y LIETIH MOCTOSIHHOTO TOKa, €CH TOKU B BeTBsX: 13 =-3A, |,
=2A, I3=4A, 1, = -4A.
a)12A 6) 1A B)6A 1)-7A
4. Tlonnas motpebisiemas MOIIHOCTh Harpy3ku S = 240 xkBA, a aktuBHas mourHoctsh P= =150 kBrT.
Omnpenenure KO3PGUIUEHT HATPY3KH.
a) cos =0,625 6)cos¢p =1,6 B)cos 9=10% T1)cos ¢=0,9
5. B kakux ciaydasx TOK B HyJI€BOM IpoBojie paBeH (7?
a) [Ipu cumMmeTpuuHOil Harpy3ke
6) [Ipu HecuMMETPUYHOI Harpy3Ke.
6. CummeTprUyHas Harpys3ka COeAMHEHa «TpeyrojabHUKom». [Ipu m3amepeHun (a3HOro Toka amrepmerp
nokasai - 5 A. Uemy OyzeT paBeH TOK B JMHEHHOM IpoBoJie?
a)5SA ©6)7,05A B)8,65 A r29A
7. Y cunoBoro ogHo¢azHoro TpaHcpopmaropa HOMUHANIbHOE HampspbkeHre Ha Bxone 3000 B, Ha BbIxoze
500 B. Onpenenuth k03ppuiineHT Tpanchopmariu.
a)60 6)0,16 B)O6 r) 600
Bapuanr 3
1. Kak u3MeHUTCS HamnpsHKEHHME Ha BXOJIHBIX 3aKMMaxX JJIEKTPUUYECKOM LIENM IOCTOSHHOIO TOKa C
aKTUBHBIM 3JIEMEHTOM, €CIIU MapaieIbHO HCXOAHOMY 3JIEMEHTY BKIIOUUTH €€ OJUH 3JIEMEHT?
a) He uamenutrcs 6) YMeHbIIUTCS ~ B) YBEIMUYUTCS
r) Jly1g oTBeTa HEOCTaTOYHO JAHHBIX
2. Ilo xkakoMy 3aKOHY MOXHO OIPEAEIUTH KOJUYECTBO TEILIOTHI, BBIJEIIEMOE IPOBOJHUKOM C TOKOM?
a) 3akony Oma 0) 3akony Amnepa B) 3akony J[xoynsa-Jlenna 1) 3akony Kynona.
3. B aneKkTpHuyeCcKoil CeTH MOCTOSHHOIO TOKAa HAaNPsSKEHUE Ha 3a)KMMax MCTOYHUKA DJIEKTPOdHEprun 52
B. Hampsokenne Ha 3axkumax norpedutens 50 B. OmpenenuTh mNoTepro HampsDKEHUS Ha 3aKHMax B
IIPOLIEHTAX.
a)l% 06)2% B)3% r)4 %
4. llenb mepeMEHHOTO TOKa COAEPXKUT KoHAeHcaTop. Kak n3MeHnseTcs 1o ¢ase TOK U HanpsiKeHUe B 3TOM
uenu?
a) Tok onepekaeT HapsHKEHUE Ha yroJ 7t/2
6) Hanpspxenue u Tok coBnanarot mo dase
B) Hanpsbkenue onepexaer TOk Ha yroi m/2.
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5. Kak u3MeHUTCsI MHAYKTHUBHOE CONPOTUBIIEHUE C YBEIUYEHUEM YACTOThI?

a) He msmenutcs 6) YMeHbIIUTCS B) YBEITUYHUTCS.

6. JIuneiHsIit TOK paBeH - 5,8 A. Paccumraiite (a3Hblii TOK, €CIM CHMMETPUYHAs Harpys3ka coelnHeHa
«3BE3I0NY.

a)8,12A ©6)I0A B)S58A T1)335A

7. O6MoTKH Tpex(a3HOro reHepaTopa COSAUHEHBI «TPEYTroJbHUKOMY. CKOIBKO TMHEWHBIX MIPOBOJIOB
MOAXOAUT K reHeparopy?

a)3 06)4 B2 16

Bapuanr 4
1. Kakoit u3 mpoBOJIOB OJIMHAKOBOM JJIMHBI M3 OJTHOTO U TOTO K€ MaTepuaia, HO pa3HOro JUAMETPa,
CUJIbHEE HarpeBaeTcs Py OJJHOM M TOM Ke Toke?
a) O0a npoBo/1a HarpeBarTCsi OJJUHAKOBO
6) CunbHee HarpeBaeTcs POBOJL C OOJIBIIUM AUAMETPOM
B) CuibHee HarpeBaeTcsi IPOBOJ ¢ MEHBIIUM JUAMETPOM
2. Omnpenenuth 00IIEe CONPOTUBIECHUE LENM HpPU MAPAUIETbHOM COEIMHEHMH 2-X HOTpeOuTesnei,
COIIPOTHUBIIEHUE KOTOPBIX 110 50 Om?
a) 1000m 6)500M B)250M T1)2,50M
3. DnexTpuueckoe comnpoTuBieHue yenoeyeckoro teaa 3000 Om. Kakolf TOK MpPOXOIUT yepe3 Hero,
€CJIM YEJIOBEK HaXOUTCs o Hanpsikenuem 220 B?
a)lI9MA  0)73MA B)20MA r) 50 MA.
4. Ilpu nocnenoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KaTYIIKH HHYKTUBHOCTH, KOHJIEHCATOpa 0Ka3ajocCh,
YTO TOK OTCTAaeT OT HAIPSHKEHUS Ha HEKOTOPBIN yroil. UTo MOKHO cKa3aTh O XapakTepe Harpy3ku?
a) [IpeoOnagaeT eMKOCTHOE CONPOTUBIIEHUE
0) [IpeobiagaeT MHIYKTHBHOE COMPOTHBIICHUE
B) [IpeobnanaeT akTHBHOE CONPOTUBIIEHUE, & MHIYKTUBHOE U €MKOCTHOE PaBHBI.
5. CumMmeTrpuuHasi Harpyska COEIMHEHA «TpeyroibHUKOM». JluHeilHoe HampsbkeHue paBHO 220B.
Haiinure dha3noe Hanpsokenue?
a) 127B  6) 220B  B) 380B.
6. B tpexdasznyro ceth ¢ nuHelHbIM HanpsbkeHreM 380 B BrirouaroT Tpex@asHblil ABUraTeNb, Kaxkaas u3
0o0MOTOK KoTOporo paccuntana Ha 220 B. Kak cnenyer coequHUTE OOMOTKH JIBUTATENIs?
a) TpeyroabHUKOM
0) 3Be3mon
B) J[Burarenp Helb3s BKJIIOYATh B 3Ty CETh
r) MOHO TpeyroJbHUKOM, MOXHO 3BE3/0M.
7. Cuna Toka B MepBUYHOM 0oOMOTKe TpaHcdopmartopa - 0,5A, Bo BTopuuHOil obOMoTKe - 0,25A.
Omnpenenutsb ero k03P GUIUEeHT TpaHChHOpMAIIIH.
a)2 6)0,125 8)0,5 r) 1,25

Bapuanr S
1. Kakoii criocob coeAMHEeHNs HCTOYHUKOB MO3BOJISIET YBEJTUYUTD HaIpsDKEHHE?
a) [TocnenoBarenbHOE cOeTMHEHNE
0) [TapamiensHOE COETUHEHHE
B) CMemaHHoe COeIMHEHHE.
2. I1lo mpoBOJIOYHON CHHpaTIA, CONPOTUBIEHNUE KOTOPO B HarperoM coctossHud 50 OM, Teuer Tok 2A.
Kakoe Kon1uecTBO TEMI0ThI BBIAECIUT 3Ta CIUPAIb 32 5 MUHYT?
a) 25 k[x 06)60xIx B)7,5x/x.
3. DnexTpuueckoe conporusieHue yesnosedeckoro tena 5000 OM. Kakoli TOk NpoXoAnuT Yepe3 HEro, eciiu
YeJIOBEK HaXOAUTCA oA HanpsbkeHuem 220 B?
a)44A 0)0,044A B)0,02A r) 0,2A
4. Cxema COCTOUT U3 OJHOTO PE3UCTUBHOIO 3jeMeHTa ¢ conpoTuBieHrneM R=50 Owm. Hanpsoxenue Ha
e€ 3axkxumax u= 220 sin 628t. OnpenenuTe MokazaHus aMIepMeTpa U BOJIbTMETPA.
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a)l =44 A, U=220B

0)1=44A, U=156B

B) 1=3,12 A,U=220B

r)1=3,12 A, U=156 B.

5. llenp mepeMEHHOTO TOKa COAEPXKUT KaTyIIKy MHAYKTHBHOCTH. Kak m3mensercs mo ¢asze TOK H
HanpspKEHUE B 3TOU 1enu?

a) Tok omepexaeT HanpsHKEHUE Ha YToJl 7t/2

0) HanpsbkeHnue 1 TOK COBIaaaroT 1o ¢ase

B) Hampspkenue onepexaeT TOK Ha yroi /2.

6. KakoBo cooTHomeHue Mexay (asHbIMM M JIMHEHHBIMH HANpPSKCHUSIMU IPU  COEAMHEHUM
NOTPeOUTENEH FIMEKTPOIHEPTUN KTPEYTOTLHUKOM.

ayUn=Udp O6)Un= 1,73-Udp B)Ud= 0,707 Un.

7 . K uemy npuBoanT 0OpBIB BTOPUYHOM LIeNH TpaHchopmaTopa Toka?

a) K KkopoTkoMy 3aMbIKaHHUIO

6) K pexxumy xomnocroro xona

B) K noBbllIeHUIO HaNpsHKEHUS

r) K nonmomke tpanchopmaropa

Bapuanr 6
1. B anexTpuyecKyro Lenb NapajljIesIbHO BKIIOYEHBI BA PE3UCTOPA C COIIPOTUBICHUEM
20 Om u 100 Om. Hanpsixenue Ha Bxoze 220 B. Onpenenute TOk Ha HEpa3BETBIECHHOM YYacTKe.
a) 13,2 A 6) 0,075A B)7,2A r) 1,8 A
2. B xakux ciyyasx NpuXoAUThCs IPUMEHSTH MapajlyieIbHOE COEJUHEHNE KOHIEHCATOPOB?
a) [lng nonydeHus GOIBIINX €eMKOCTEH
0) st ynydmieHus 3anaca mpo4YHOCTH M30JISIMH KOHIEHCATOpa
B) Jlnst momyuyeHust Masoi €éMKOCTH.
3. MomHocTh nBUrarens noctosHuoro toka 1,7 kBr. Ilonesnas MomHocTh, oT1aBaeMasi B Harpys3ky, 1,5
kBT. Onpenenure KIIJI nBuraresns.
a) 0,8 6)0,75 B)0,7 r) 0,88
4. Kak u3MeHHUTCs CABUT (a3 MeXAy HaOpsHXKEHHEM M TOKOM Ha KaTyIIKe MHIAYKTHMBHOCTH, €Cld 00a eé
napamerpa (R u X\ ) onHOBpeMEeHHO yBenuvarcs B TpH paza’?
a) YMeHbLINTCS B /IBa pas3a 0) YBenuuuTcs B 1Ba pasa
B) He usmenurcs r) YMEeHbIINUTCA B YETHIPE pasa.
5. Konpencarop emkocTpio C MOJAKIIOUEH K UCTOUYHUKY CHHYCOMIAIbHOIO TOKa. Kak M3MEHUTCS TOK B
KOHJICHCATOPE, €CJIM YaCTOTY CUHYCOM/1aJIbHOTO TOKA YMEHBIIUTH B 2 pasa.
a) YMeHbpLIHUTCSA B 2 pasa
0) YBenuuutcs B 2 pasza
B) OcraHercss HEU3MEHHOM
r) Tok B KOH/IEHCATOPE HE 3aBUCUT OT YAaCTOThl CHHYCOUJAJIbHOTO TOKA.
6. B cummerpuuHoOil Tpexda3Hoi nenu guHeWHbIH TOK 3 A. PaccuuTarh ¢a3HbI TOK, €CIM Harpyska
COEIMHEHA «TPEYTOJIBHUKOM.
a)42A 06)1,73A B)S519A 1)25A
7. Kakoii pesxuM paboThl TpaHc(hopMaTopa MO3BOJISET ONPeAETUTh K03 puuneHt Tpanchopmanun?

a) Pexxum Harpysku 6) Pexxum xomocToro xozaa
B) PexxuM KOpOTKOIo 3aMbIKaHUs r) Hu onun U3 nepeuncieHHbIX.
Bapuanr 7

1. Dnexrpuueckoe conpoTusieHue yenaoseueckoro tena 3000 Om. Kakolf TOK MPOXOIUT yepe3 Hero,
€CJIM YEJIOBEK HaXOUTCS Mo Hanpsikenuem 127 B?

a) lI9MA  0)126 MA  B)24 MA ) 42 MA.

2. B anexTpuueckylo 1enb Nocae10BaTeNbHO BKIIOUEHBI JiBa pe3ucTopa ¢ conpotubienreM 10 Om u 120
Owm. Hanpsixenne Ha Bxoae 220 B. Onpenenure TOK B LIETH.
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a)24 A 60)1,2A B)O06A 1) L,7A.

3. Kak u3MeHuTCs MHAYKTUBHOE COMPOTUBJICHUE C YBEITUYEHUEM YacCTOThI?

a) He uamenutrcss 0) YMeHbIIUTCS B) YBEITUYUTCS.

4. Konnencarop emkoctbio C MOAKIIIOUEH K UCTOUYHUKY CHHYCOMAAIbHOrO TOKa. Kak M3MeHUTCs TOK B
KOHJIEHCATOPE, €CIIU YaCTOTY CUHYCOMJAIBHOTO TOKA YMEHBIIIUTH B 4 pa3a.

a) YMeHsImmTCs B 4 pasza

0) YBenuuutcs B 4 pasa

B) OcTaHercs HEM3MEHHON

r) Tok B KOH/IEHCATOPE HE 3aBUCHUT OT YaCTOThl CHHYCOMAAIBHOTO TOKA.

5. AMmumaryaa cuHycouganpHoro Hanpspkenus 380 B, HauanbHas ¢aza = - 45°, yacrora 50 I'. 3anumure
ypaBHEHHE MTHOBEHHOTO 3HAYEHUSI 3TOTO HAIPSKSHMUSL.

a) U=380 - cos( - 45°t)

6) u=380 - sin (50t - 45°)

B) u=380 - sin (314t - 45°)

r) u=380 - cos (314t + 50°)

6. CummeTpuyHas Harpys3ka COeAMHEHA «TpeyrojibHuKom». [Ipu m3mepeHun (a3zHOro Toka amrepmerp
nokazain -7 A. Uemy OyneT paBeH TOK B JIMHEHHOM MpoBojie?

a)7A 06)12,11 A B)98 A 1)4A

7. Jlammel HakanuBaHWS C HOMHHAJIBHBIM HampspkeHneM 220 B Brimrowaror B Tpex(dasHyro ceTh ¢
HanpsbkeHueM 220 B. Onpenenutb cxeMy COeIMHEHHUS JIaMIL.

a) TpexmpoBoHOM 3BE3/10M 0) YetblpexnpoBoAHOM 3Be3/10i  B) TpeyroapHUKOM

Bapuanr 8
1. Kakoe H3 mNpuBEIEHHBIX YTBEP)KICHHH HE COOTBETCTBYET IIOCIEJOBATEIBHOMY COEAMHEHUIO
3JIEMEHTOB MPU NOCTOSTHHOM TOKE?
a) Tok BO Bcex 3J€MEeHTax 1eNy OJJMHAKOB.
0) Hanpspkenue Ha 3a)kMMax e paBHO CyMMe HalpsOKEHHH Ha BCEX €r0 y4acTKOB.
B) HampsbxeHue Ha Bcex 31eMeHTax LeNy 0JJMHAKOBO U PABHO 110 BEJIMYHMHE BXOJHOMY HAIPSKEHUIO.
2. MomHocTe aBurareis nocrossHHoro toka 1,75 xBr. [lone3nast MomHoCTh, OT/IaBaeMasi B Harpys3Ky,
1,5 kBt. Onpenenute KIIJI nBuraresns.
a) 0,8 6)0,75 B)0,7 r) 0,85
3. JIBa ucrounuka umerot oguHakossle DJ{C 1 TOKH, HO pa3Hble BHYTpEHHHUE conpoTuBieHus. Kakoil u3
HCTOYHUKOB nMeeT Oombpimin KIT/?
a) KII/l uCTOYHMKOB paBHBI.
0) cTOYHUK C MEHBIIMM BHYTPEHHUM COIIPOTUBIICHUEM.
B) McTouHMK ¢ OONBIINM BHYTPEHHUM COIPOTHBICHHEM.
4. HanpsixeHue Ha 3a)KMMax LEMU ¢ PE3UCTUBHBIM 3JIEMEHTOM HM3MEHSIETCS 110 3aKOHY: u=220
sin (314t+50°). OnpenenuTe 3aKOH M3MEHEHHUS TOKA B IenH, eciii R=20 Om.
a)i=11sin 314t 0) i = 11 sin (314t + 50°)
B) i=7,9 sin (314t +50°) 1) i=7,9sin 314t
5. JIunennslii TOK paBeH -5,2 A. Paccuuraiite (a3HbIN TOK, €CIM CUMMETpUYHAsl Harpys3ka COoeJMHEHa
«3BE3710M.
a)52A 06)9A B3A 1)25A
6. B Tpexdasznyto cethb ¢ nuHeHbIM HanpspkeHreM 380 B BkirodaroT TpexQasHblil ABUraTesb, KaKaas 13
00MOTOK KoTOporo paccuntana Ha 220 B. Kak crnenyer coequHUTE 0OMOTKH JIBUTATEIs?
a) TpeyronsHukoM 0) 3Be3noi
B) J[BUraTenp Heab3s BKIIIOYATh B TY CETh
r) MOHO TpEyroJbHUKOM, MOXKHO 3BE3/0M.
7. Tpanchopmarop wumeer oOMOTKH C¢ unciaoMm BUTKOB 200 u 450. Ompenenuths ero kod(puimeHt
TpaHchOopMaIUH.
a) 2,25 6) 0,44 B) 650 r) 250
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Bapuanr 9
1. ITo kakoMy 3aKOHY MOHO OIpPENEIUTh KOJUYECTBO TEIIOTHI, BBIAEIIIEMOE TPOBOJHUKOM C TOKOM?
a) 3akony Oma  0) 3akony Amriepa  B) 3akony Jlkoyns-Jlennia  r) 3akony Kymnona.
2. OmpenenuTh o0IIee COMPOTHBJICHHE LEMU NPHU MapajlieIbHOM COEIUHEHHH 2-X TMOTpeOuTelNeH,
COIIPOTHUBIIEHUE KOTOPBIX 110 200 OM?
a)2000m 6)500m B)1000M T1)400 Om
3. MomHocTh ABUTaTelNs NOCTOSITHHOTO ToKa 2 KBT. Ilone3nas moutHocTh, oT1aBaemasi B HarpysKky, 1,75
kBT. Onpenenure KIIJI nBuraresns.
a) 0,8 6)0,75 B)0,7 r) 0,875
4. Karymka ¢ MHIYKTHUBHOCTBIO L. TMOJKIIOYEHAa K MCTOYHHUKY CHUHYCOWJAJIBHOTO HampsbkeHus. Kak
M3MEHUTCS TOK B KaTYIIKE, €CJIM YaCTOTa HCTOYHUKA YBEJIMYUTCS B 5 paza?
a) YMEHbBIIHUTCS B 5 pa3
0) YBenuuutcs B 5 pa3
B) YMeHbmuTCA B 25 pas
r) He usmenurcs
5. O6moTkH Tpex(a3zHOro reHepaTopa COeUHEHBI «TPEYroIbHUKOMY. CKOJIBKO JTMHEWHBIX IIPOBOJIOB
MOAXOAUT K reHeparopy?
a)3 0)4 B)2 r)6.
6. CuMMmeTrpuuHasi Harpy3ka COEJIMHEHA «TpPEYrojbHUKOM». JInHeliHoe HamnpsbkeHue paBHo 220B.
Haiinure dha3znoe HanpsokeHue?
A)127B 0) 220 B B) 380 B.
7. Jlunelinblii TOK paBeH - 7 A. PaccuuraiiTe (a3Hblii TOK, €CIM CUMMETpUYHAs HAarpyska COeJIMHEHa
«TPEYTOTBHUKOM).
a)12,I1A ©6)98A B4A T1)S5SA

Bapuant 10
1. B anexTpuueckyo 1ens napauuieabHO BKIIOUEHBI J1Ba pe3ucTtopa ¢ conpotuiaeHruem 100 Om u 10 Om.
Hanpsioxenne Ha Bxoge 220 B. Onpezaenure TOK Ha HEpa3BETBIEHHOM y4acTKe.
a)0,5A 06)24A B)0.04A 1) 2A
2. Kak H3MEHHUTCsS HanpsHKeHHE Ha BXOJHBIX 3aKMMAaxX 3JIEKTPUYECKOH LEeNU IMOCTOSHHOIO TOKa C
aKTHUBHBIM 3JIEMEHTOM, €CJIH MapajuIeIbHO HCXOAHOMY JIEMEHTY BKIIFOUHUTH €IIE OJTUH 2JIEMEHT?
a) He usamenutcs 0) YMeHbIIUTCS  B) YBETHUUUTCS
r) 75 OTBETa HEOCTATOYHO JAHHBIX
3. B snekTpuyeckoif cxeme JBa PE3UCTHUBHBIX JIEMEHTA COEJUHEHBI MOocienoBaTeabHo. UeMy paBHO
HarpspKeHre Ha Bxoje mpu cuie Toka 0,4 A, eci Ry = 10 Om; Ry =90 Om?
a)3,6B 6)0,004B B)4B r) 40 B
4. VYKaXHTe mapameTp MepeMeHHOTr0 TOKa, OT KOTOPOTO 3aBUCUT MHIYKTUBHOE COITPOTHBIIEHUE KATYIIKH.
a) JleficTByroliee 3Ha4YeHUE TOKA
0) HauanpHas ¢a3za Toka
B) [leproxa nepemMeHHOro TOKa
r) MakcruManabHOE 3HaUYEHUE TOKA.
5. B tpexdasznyto cethb ¢ nuHeHbIM HanpsbkeHreM 380 B BkirodaroT TpexQasHblil ABUraTesb, KaKaas 13
0o0MOTOK KoTOporo paccuntana Ha 220 B. Kak cnenyer coequHUTE 0OMOTKH JIBUTATENIs?
a) TpeyronpHukoM  ©0) 3Be3noi
B) JBurarTenp HEeNb3s BKIIIOYATH B OTY CETh
r) MOHO TpEyroJpHUKOM, MOXKHO 3BE3101
6. OOMOTKH Tpex(azHOTO TeHepaTopa COSTUHEHBI «3Be3/10i1». CKOIBKO JIMHEWHBIX TIPOBOAOB  ITOJAXOHUT
K reHeparopy?
a)3 06)4 B)2 T1)6.
7. Cuna Toka B MepBUYHON oOMOTKe TpaHcopmaropa - 0,25A, Bo BTOpuuyHOH oOMoOTKe - 0,5A.
Ompenenutsb ero K03 GUIUEHT TpaHCHOPMAITHH.
a)2 6)0,125 B)0,5 r) 1,25
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Kpurepun onenkmn:

3a Kax bl MPaBUWIILHBINA OTBET, HAUUCseTcs 1 6an.

«5» - mpaBuIBHO BhIMONHEHO 91 — 100% 3amanuii (7 6ansos);
«4» - mpaBubHO BbINONHEHO 71 — 90% 3amanuii (6 6ayoB);
«3» - MpaBUIBHO BBIMOIHEHO 51 — 70% 3ananwuii (4-5 6amioB);
«2» - MpaBUIILHO BbINIOJIHEHO MeHee 51% 3amanuii (0-3 6amioB).

ITo pa3neny 2. DjIeKTPOHUKA
MeTtoanyeckue peKOMEeHIALHH K TeCTy
Tect cocraBneH B 2 BapuanTax, coaepxut 12 3aganuii. BapuanTtel paboThl paBHOIICHHBI.

Bpemst Ha moAroTOBKY M BBINOJHEHUE TecTa: 30 MUHYT.

Kontpompyemsie komnetreniuu: OK 01 - OK 09, 11K 2.2, IIK 2.3, [IK 3.1, I[IK 3.2, [IK 4.4

OTBeTbI
3aganus 1 2 3 4 S 6 7 8 9 10 11 12
Bapuant Nel a r B 0 0 B 0 0 r 0
Bapuant Ne2 B 0 B 0 a B 0 r 0 r B r
Bapuant Nel
1. CxonbKO P-N mepexo10B COAEPKUT MOTYIMPOBOIHUKOBBINA JHO?
a) Onun
0) [IBa
B) Tpu
r) Uetsipe

2. Kakyro poib B 3JIEKTPOHHBIX CXE€MaX BBITIOJIHSCT BapHKar?

a) ConpoTuBICHUS

0) Kiroua

B) MHayKTHBHOCTH

r) EmMxoctn

3. YkaxxuTe NMOJIIPHOCTH HANPSOKEHUS Ha SMUTTEPE M KOJUIEKTOpE TpaH3KucTopa Tuma p-n-p.
a) [lmroc, mtoc

6) Munyc, mioc

B) [liroc, Munyc

r) Munyc, Munyc

4. Kak Ha3bIBalOT LIEHTPAJIbHYIO 00JIaCTh B MTOJIEBOM TpaH3HCcTOpEe?
a) Crok

0) Kanan

B) Hctok

r) Pyueit

5. B MoeBbIX TPaH3UCTOPAX 3JIEMEHT, OT KOTOPOTO ABMXKYTCS 3aps/Ibl, HA3bIBACTCH. . .
a) Ctox

0) Ucroxk

B) 3aTBOp

r) Kanan ¢ BbICOKOM TPOBOJUMOCTBIO

6. CKOJIBKO P-N TepexoA0B CONECPKUT TUPUCTOP?

a) Oqun

0) [Ba

B) Tpu

r) YeTsipe
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7. OnekTpoasl (OTOPE3UCTOPA BHIOIHEHBI U3 ...
a) Menu
0) [TnaTuHb
B) XKeneza
r) Cepebpa
8. Jlns BRIpSAMIICHHSI IEPEMEHHOTO HANTPSKEHUS TPUMEHSIIOT. ...
a) OgHoda3HbIe BEIIPSIMHUTEITN
0) MHoroda3HbIe BEIIPSIMUTEIH
B) MOCTOBBIE BBITPSIMUTEIN
r) Bce nepeuncnennsie
9. 13 KakuX 3JI€MEHTOB MOXKHO COCTaBUTH CTIIAKUBAIOIINE (PUIIBTPHI?
a) 13 pesucropos
0) 13 xoHaeHcaropos
B) 13 karyiiek HHIyKTUBHOCTH
r) 13 Bcex BhIILIETIEPEUUCICHHBIX TPUOOPOB
10. Kakum 00pa3om 37eMEHThI HHTETPATbHOM MHUKPOCXEMBI COSTUHSIOT MEX Ty CO00H?
a) HampuieHreM 30JI0THIX WM QIFOMAHUEBBIX JOPOXKEK Yepe3 OKHA B MacKe
0) [laiikoit 1a3epHBIM Ty4OM
B) Tepmoxommnpeccueit
r) Bcemu nepeuncienHpIMu criocodamu
11. K xakoii cTeneHyu HHTErpalii OTHOCATCS UHTErpalibHble MUKPOCXeMBbI, coepxalire S00 Joruueckux
3J1€MEHTOB?
a) K manoit
0) K cpenneii
B) K BbICOKOI
r) K cBepxBBICOKOI
12. Kakue HanpaBJIeHUsI XapaKTEPHBI JJIs1 COBEPIIICHCTBOBAHUS JIEMEHTHOW 0a3bl JIEKTPOHUKH?
a) [loBeIlIeHNE HA/IEKHOCTH
0) CHIKeHUEe MOTPEOICHUS MOIITHOCTH
B) MuHHaTIOpU3alus
r) Bce nepeuncnennsie
Bapuant Ne2
1. Kakne 1ro/ibl IPUMEHSIOT JUTSI BEIIPSIMIICHUS TIEPEMEHHOTO TOKa?
a) [ImockocTHBIE
0) Toueunbie
B) Te u apyrue
r) Hukaxue
2. CKOJBKO P-N mepexo0B Y MOIYIPOBOJHUKOBOTO TpaH3UCTOpa?
a) Onun
0) Isa
B) Tpu
r) YeTsipe
3. Kak Ha3bIBatOT CpeIHUIA CIIOM Yy OUMOIIPHBIX TPAH3UCTOPOB?
a) Ctok
0) Ucroxk
B) baza
r) Konnekrop
4. YKaXuTe MOJISPHOCTH HAMPSHKEHUS HAa IMUTTEPE U KOJUIEKTOPE TPaH3UCTOpa TUMa N-P-N.
a) [lmroc, mmoc
6) Munyc, mioc
B) [litoc, Munyc
r) Munyc, Munyc
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5. B monieBbIX TpaH3UCTOpax IEMEHT, K KOTOPOMY JIBUXKYTCS 3aps/bl, HA3bIBACTCA. . .
a) Ctox

0) Ucroxk

B) 3aTBOp

r) Kanan ¢ BbICOKOM TPOBOJIUMOCTBIO

6. Uto sBIISI€TCS KaTOI0M BaKyyMHOTO (hoTO3/IeMeHTa?

a) HukenunoBas npoBoJioka

0) [1nenka u3 NOIYMPOBOAHUKOBOTO MaTepuana

B) TOHKUIA €O 1I€TT0YHO3EMENIbHOT'0 MeTaslia

7. Kakumu cBOOOTHBIMHM HOCUTEIISIMU 3apsiIoB 00yCIIOBJIEH TOK B oTope3ucrope?
a) [IpipkamMu

0) DyeKTpOoHaMH

B) IIpoToHamu

r) Heittponamu

8. Yrpasinsiemble BHITPSIMUTENN BBITOTHSAIOTCS Ha 0ase. ..

a) Jlnonos

6) IToneBbIX TPaH3UCTOPOB

B) bUMoNsApHBIX TPaH3UCTOPOB

r) Tupucropon

9. DneKTpOHHBIE YCTPOCTBA, MPEOOpa3yIoIUe MOCTOSIHHOE HAPSHKEHUE B IEPEMEHHOE HANPsKEHUE,
Ha3bIBAIOTCA. ..

a) Beimpsamutensamu

6) MuBepropamu

B) CtabunutpoHamMu

r) @unbTpamu

10. Kakne 0cOOEHHOCTH XapaKTEPHbI KaK Ui MajlblX HHTErpainbHbIX Mukpocxem (MUC), Tak u pis
Oonpmx HHTErpabHEIX MuKkpocxem (BUC)?

a) MUHUaTIOPHOCTH

0) CokpalieHre BHyTPEHHUX COCTUHUTEIBHBIX JTMHHMA

B) KommekcHas TeXHOIO0THs

r) Bce nepeuncnennsie

11. K xakoii CTENEHN NHTETPaLli OTHOCATCS MHTETPAJIbHBIE MUKPOCXEMBI, coaepxkarue 1500
JIOTUYECKUX JIEMEHTOB?

a) K manoii

0) K cpenneit

B) K BbICOKO#

r) K cBepxBbICOKOI

12. ®ynKkuuoHanbHbIM 610k OBM, nmpenHasHaueHHbIH 11 XpaHEeHHs] OCHOBHOTO MaccuBa MH(oOpMaiu,
Ha3bIBAETCH. ..

a) OnepaTHBHOE 3aIlIOMUHAIOLIEE YCTPOUCTBO

0) yCTpONCTBO yIpaBJICHUS

B) apu(MeTnyecKkoe yCTpocTBO

I') BHEIIHEE 3aIIOMUHAIOIIEE YCTPONHCTBO

Kpurepum ouneHku:

3a Kax/blii MPaBUIIBHBIN OTBET, HAUUCHsIeTcs 1 Gan.

«5» - mpaBuibHO BbINONMHEHO 91 — 100% 3ananuii (11-12 6annos);
«4» - mpaBunbHO BhIMONHEHO 71 — 90% 3amanwii (9-10 6amnoB);
«3» - mpaBUIIbHO BhIMOIHEHO 51 — 70% 3amanwnii (7-8 6awioB);
«2» - MpaBUILHO BhITIONHEHO MeHee 51% 3amanwii (0-6 6amioB).
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KonTtpoabsHnas padora Nel

Imo TeM¢E 3JI€KTpI/I‘IeCKP[e e NMMOCTOAHHOTO TOKA

MeToanyeckne yka3aHusi K KOHTPOJIbHOI padoTe
KonTtponpHas paboTa IOKa3bIBa€T YPOBEHb TEOPETHUYECKOH M MPAKTUYECKOW TOJITOTOBKU

o6yqaloumxc;1, OTpaXacT HaJIM4YUE HABBIKOB U YMCHI/Iﬁ

MaTepu

all.

CaMOCTOATCIIBHO HCIIOJIB30BaATh I/ISYIICHHBII‘/'I

KonTponbHast pabota cocraBiena B 10 BapuanTax, coaepKUT 3 3a1a4yul (CMEIIEHHOE COeIMHEHUE
PE3UCTOPOB).
Ha xoHTposIbHYIO paboTy OTBOIUTCS 45 MHUHYT.
B pesynbprare nuzydeHus: BHIHECEHHBIX Ha KOHTPOJIbHYIO pa0d0Ty TeM O0Yy4arOUTUICS JOJIKEH:
3HaTh
- CYIIHOCTHh (PU3UYECKUX MPOLIECCOB, MPOUCXOIAIINX B MIEKTPUICCKUX IEMSAX MOCTOSHHOTO TOKA;
- IOPSIIOK pacyeTa MapamMeTpoB MEKTPUUECKUX IIeTel MOCTOSHHOTO TOKa;
yMeTh

- IPOU3BOJUTH PACUCT MapaMETPOB DJICKTPHUICCKUX eI TOCTOSHHOTO TOKA.

OtBeTnl
Bapmna 3aganns

HT 1 2 3

1 R23:36 OM, R234:12 OM, R=20 R12=12 OM, R34:18 OM, R23:3 OM,
OM, |:|1:6 A, R=30 OM, 1=3 A, R234:6 OM,
U1:48 B, U23:U4:72 B, U1: U2:36 B, U3:U4=54 B, |1:1 R2345=2,7 OM,
|4:4 A, |2: |3:2 A, U2:40 B, A, |2:2 A, |3:1,2 A, |4:1,8 A R:4,7 Om
Us=32B

2 R23=180 OM, R23,=72 Om, R=100 | R12=20 Om, R34=6 Om, R34=15 Owm,
OM, |:|1:1,25 A, U;=35 B, R=26 OM, I=5 A, R345:6 OM,
U23=U4s=90 B, 1,=0,75 A, I,= U;= U,=100 B, U3=U,=30 B, I1=1 | Ras56=10 Om,
|3:0,5 A, U2:30 B, U3:60 B A, |2:4 A, |3:3 A, |4:2 A R23456:6 OM,

R=10 Om

3 R23:210 OM, R234:14 OM, R=20 R12:18 OM, R34:60 OM, R56:12 OM,
Owm, I=11=7,5 A, R=78 Owm, I=2 A, R2zas6=1 Om,
U1:45 B, U23:U4:105 B, |4:7 A, U1: U2:36 B, U3:U4:120 B, R=5 Om
I,=15=0,5 A, 11=1,2 A, 1,=0,8 A, 15=0,4 A, 1,=1,6
U2:55 B, U3:50 B A

4 R23=200 Om, R23,=40 Om, R=64 R12=8 Om, R34=12 Owm, R45=6 Owm,
OM, |:|1:2,5 A, R=20 OM, 1=9 A, R3456:15 OM,
U1:60 B, U23:U4:100 B, |4:2 A, U1: U2:72 B, U3:U4:108 B, |1:3 R23456:6 OM,
I,=15=0,5 A, A, 1=6 A, 13=3,6 A, 1,.=54 A R=10 Om
U,=70 B, Us=30 B

5 R23:300 OM, R234:50 OM, R=75 R12:50 OM, R34:20 OM, R56:3 OM,
Owm, I=11=2,4 A, R=70 Owm, I=3 A, R456=6 Owm,
U1:60 B, U23:U4:120 B, |4:2 A, U1: U2:150 B, U3:U4:60 B, R23456:2 OM,
l,= 13=0,4 A, 1:=0,5 A, 1,=2,5 A, Is=1 A, ;=2 A | R=50m
U2:48 B, U3:72 B

6 R23=60 Owm, R234=24 Owm, R=40 R12=14,4 OM, R34=48 OM, R=62,4 R23:3 OM,
OM, |:|1:5 A, OM, |=3,75 A, R234:6 OM,
U1:80 B, U23:U4:120 B, |4:3 A, U1= U2:54 B, U3=U4:180 B, R2345=2,7 OM,
I,= |3:2 A, U,=50 B, U3:70 B |1:2,25 A, |2:1,5 A, R:4,7 Om

15=0,75 A, 1,=3 A
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7 R23:48 OM, R234:16 OM, R=50 R12:24 OM, R34:16 OM, R34:15 OM,
Owm, I=11=4,5 A, U;=153 B, R=40 Owm, I=6 A, R345=6 Owm,
U23:U4:72 B, |4:3 A, |2: |3:1,5 U1: U2:144 B, U3:U4:96 B, R3456:10 OM,
A, |1=2,4 A, |2=3,6 A, |3=2 A, |4=4 A R23455=6 OM,
U,=42 B, Us=30 B R=10 Om

8 R23=240 Om, Rp3,=48 Om, R=64 R1,=80 Om, R34,=24 Om, R=104 Rs6=12 Om,
OM, |:|1:3,75 A, U1:60 B, OM, |:2,5 A, R23456:1 OM,
U23:U4=180 B, |4=3 A, |2: U1: U2=200 B, U3:U4=60 B, R=5 Om
1,=0,75 A, U,=75B, Us=105B 11=0,5 A, L=2 A, I=1,5 A, I,=1 A

9 R23:60 OM, R234:20 OM, R=30 R12:3O OM, R34:60 OM, R45:6 OM,
Owm, I=1;=9 A, R=90 Owm, 1=3,9 A, R3456=15 Om,
U1:90 B, U23:U4:180 B, |4:6 A, U1: U2:1 17 B, U3:U4:234 B, R23456:6 OM,
b= 15=3 A, 11=29 A, I,=1 A, 13=2,3 A, 1,=1,6 R=10 Om
U,=120 B, U3=60 B A

10 R23:60 OM, R234:24 OM, R=40 R12=12 OM, R34=40 OM, R56=3 OM,
OM, |:|1:5 A, R=52 OM, I=5 A, R456:6 OM,
U1:80 B, U23:U4:120 B, |4:3 A, U1: U2:60 B, U3:U4:200 B, |1:3 R23456=2 OM,
I,= |3:2 A, U,=50 B, U3:70 B A, 1,=2 A, |3:1 A, I,=4 A R=5 Om

1. Ilpumenss 3akoH Oma Juisl ydacTKa LENH, 3aKOHBI I1OCJIEJOBATEIBbHOTO U MapalieIbHOro

COEIMHEHMI paccuuTaTh IO 3a/IaHHOM cXeMe, 3HAaYeHHSIM COTMPOTHUBIICHUN PE3UCTOPOB U MOABEICHHOMY
HANPSDKEHUIO MapaMeTphl AJIeKTpuueckon mernu. 3uaueHus Ry, Ry, R3, Ry, U, nanb1 B Tabnuie BapuaHToB.
Onpeneantb 3KBUBAJIEHTHOE CONPOTHBJIEHHE LEeNH, TOK B IeNU, HANPSKEHUsI 1 TOKH HA BCeX
pe3ucropax.

R, R;
1
,_|R:1_F—> L= L’_.,
-1 IL_\
— | S—
4

|

Bapuant 1 2 3 4 5 6 7 8 9 10
UB 120 125 150 160 180 200 225 240 270 200
R1,0m 8 28 6 24 25 16 34 16 10 16
R, ,Om 20 60 110 140 120 25 28 100 40 25
Rs, Om 16 120 100 60 180 35 20 140 20 35
R4, Om 18 120 15 50 60 40 24 60 30 40

2. Ilpumensst 3akon Oma Ui y4acTKa IIEMH, 3aKOHBI TOCJIEIOBATEIILHOTO WM TMAapajUIeIbHOTO
COEIMHEHMI paccUuTaTh MO 33JaHHOM cXeMe, 3HaYEHUSIM CONPOTUBIICHUN PE3UCTOPOB U MOJBEICHHOMY
HaIPsDKEHUIO MTapaMeTphl dNieKTpuueckon renu. 3Hauenus Ry, Ry, Rs, R4, U, naner B Tabnuiie BapuaHTOB.
Omnpeneanth IKBHBAJEHTHOE CONPOTHBJICHHE LeNH, TOK B IeNH, HANPSKEHUsT U TOKH HAa Bcex
pe3ucropax.

R,
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Bapuant 1 2 3 4 5 6 7 8 9 10
UB 90 130 156 180 210 234 240 260 350 260
R1,0m 36 100 30 24 300 24 60 400 40 20
R, ,Om 18 25 45 12 60 36 40 100 120 30
Rs, Om 45 10 300 30 60 240 48 40 100 200
R4, Om 30 15 75 20 30 60 24 60 150 50

3. Ilpumensst 3akoH Oma mIg ydacTKa IIENH, 3aKOHBI TOCIEIOBATEIIBHOTO M IMapajuieIbHOTO
COCIMHEHMM pacCYUTaTh 110 3aJJaHHOM CXEMe, 3HaYCHUSIM COIPOTUBIICHUN PE3UCTOPOB U MOJBEICHHOMY
HaIPsDKEHUIO TTapaMeTpbl dJekTpudyeckor mnenu. 3HadeHus Ri, Ro, R3, R, Rs, Rg, U, naner B Tabnmie

BapHUaHTOB. Ol'lpe[[e.]'[I/ITb IKBUBAJICHTHOC COINPOTUBJICHUEC LCIIN.

Bapuant 1 2 3 4 5 6 7 8 9 10
cxema 1 2 3 4 5 1 2 3 4 5
R1,0Om 2 4 4 4 3 2 4 4 4 3
R, ,Om 4 15 2 10 6 4 15 2 10 6
Rs3, OM 12 10 6 4 6 12 10 6 4 6
R4, OM 3 5 4 15 3 3 5 4 15 3
Rs, OM 5 10 10 10 12 5 10 10 10 12
Rs, OM - 4 2 5 4 - 4 2 5 4

]
.
A -
Es R4 ik |::| Rz
B
Cxema 2 CxeMma 3

Konrpomupyemsie komnerenuu: OK 01, OK 02, [IK 1.1

Cxema 4

Kpurtepun onenkmn:

«5» 0aJ1J10B BbICTABJIsIETCS 00y4AK0IIEMYCSl, €CJIH:
- paboTa BBIMIOJIHEHA TTOTHOCTHIO;

Cxema 5

- BCC 3aJlaHUs BBIINMOJIHEHBI IIPABUJIBHO, BO3MOXHa OJJHA HCTOYHOCTE WJIM OIKMCKA, HE ABJIAIOIIAACSH
CICACTBUEM HEC3HAHHUA NJIN HCIIOHNUMAaHU A yqe6H0r0 Marcpurajia,

«4» 0aj1a BBICTABJISIETCS 00y4al0IIEeMYCsl, €CJIU:

- pa60Ta BBIIIOJIHEHA ITOJHOCTHIO MIIM He MeHee yeM Ha 80 % oT oObeMa 3aJaHusi, HO B Hel
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HUMCIOTCA HCAOYCTBI U HCCYIICCTBCHHBIC OIJ_II/I6KI/I,

- paboTa BBINOJIHEHA MTOJHOCTHIO, HO UCMOJIb30BaHbl HANMEHEE ONTHUMAaJIbHBIE MOAXO0AbI K PELICHUIO
IIOCTaBJICHHOM 3aJa4M;

«3» 0ajs1a BBICTABJISIETCS] 00y4AaI0IIEeMYCsl, €CJIU:

- paboTa BBINIOJIHEHA O0JIee YeM HAIOJIOBUHY, JOMYIICHO 00Jiee TpeX OMuOO0K;

«2» 0aJ1a BBICTABJISIETCS] 00y4alOIIEeMYCsl, €CJIU:

- pa60Ta BBIITOJIHCHA MCHBIIC YE€M HAIIOJIOBUHY HJIM COACPIKUT HCCKOJIBKO CYIICCTBCHHBIX OIJ_II/I6OK;
paboTa He BBINIOJTHEHA.

KonTpoabHasi padora Ne2

nmo TeMe 3J1eKTpn'{ec1cne HEIN IMIEPEMEHHOI0 TOKaA

MeToanuyecKue YKa3aHud K KOHTpOJ’IbHOﬁ paﬁoTe
KOHTpOJ’IBHaﬂ pa60Ta IMIOKAa3bIBA€T YPOBCHb TeOpeTquCKOﬁ u HpaKTH‘ICCKOﬁ IIOATrOTOBKH

o0yJaromuxcsi, OTpakaeT HAIMYUE HABBIKOB U YMEHUI
MaTepua.

CaMOCTOATCIIbPHO HMCIIOJIb30BAaTh I/ISyIIeHHHﬁ

KonTponbHast pabora cocraBiena B 20 BapuaHTax, cOACpXHT 2 3amadu (pacuyer oaHo(a3HOM
HEpa3BETBIICHHOM IIETTM IEPEMEHHOT0 TOKa U pacueT 0{HO(a3HON pa3BETBICHHOM 1IETTH IEPEMEHHOTO TOKA).

Ha konTtposibHyto paboty oTBoAUTCS 45 MUHYT.

B pe3ynbrate n3yueHus: BBIHECEHHBIX HAa KOHTPOJIBHYIO paOboTy TeM 00ydaroIunics JOMKEH:

3HATh

- CYHIHOCTh (DM3MYECKHX IMPOLIECCOB, MPOUCXOASIIMX B AIEKTPUUYECKUX IEMsIX OAHO(MA3HOTO
MIEPEeMEHHOTO TOKa;

- IOPSIIOK pacyeTa MapamMeTpoB INEKTPUUECKUX IIernei 0AHO(a3HOro IEPEMEHHOT0 TOKa;

yMeTh

- IPOU3BOJIUTH PACUET MAPaMETPOB PINEKTPHUUECKUX Ienei 0AH0()a3HOTO MEPEeMEHHOT0 TOKa,

- CTPOUTH BEKTOPHBIC JUArpaMMBI.

OT1BeThI

Bapunanr

3aganue

1

2

1

R=R;+R>=12 Owm;
X:XL]_-XC]_:16OM;

Z1=R1=5 Owm; cos (plle/lel; |1:U/21:10 A ls1=I11c0s
(p1=10 A; |p1:0.

Z=200m;U=1Z=200 B; | Zo=V Ro%+X2?=50m; c0s p2=R2/Z,=0,6;
P=1°R=1200Br; sin 02=X2/Z,=0,8; 1,=U/Z,=10 A
Q=1°X=1600 Bap; [A2=1,C0S ©2=6 A; lp,=I5sin ¢,=8 A.
S=1Z=2000BA; I=V(Iar+1a2)%+ (Iprt1p2)? =18 A;
cose=P/S=0,6;  Ur=120  B; | cosp=(la1+12)/1=0,89; sin 0=Ip/1=0,44.
U =180B; Uc=20B P=Ulcosp=801Bt;Q=U I sin ¢=396Bap;
S=U =900 BA.
2 R=R;+R,=30 OM; Z1=R1=100wm; cos (plle/lel; |1:U/21:5 A; lp1=Ilicos
X:XL]_-XC]_Z4OOM; (p]_:SA, |P1:O.
Z=50 Om; I’=P/R=4 A; Z,=\ Rp*+X2*=100m; c0s 9,=R,/Z,=0,8;
=2 A;  U=IZ=100  B; | sin ¢2=-Xc2/Z,=-0,6; 1,=U/Z,=5 A;
Q=1°X=160Bap; [a2=12C0S @2=4A,; lpp=I58In @2=-3 A.
S=12Z=200BA; I=V(1as+a2)%+ (Ipr+1p2)?=9,5 A;
cos@=P/5=0,6; Ur=60 B; U =100 | cosp=(I1+12)/1=0,95; sin 9=Ipy/1=-0,32.
B; Uc=20 B P=Ulcosp=451Bt; Q=U |  sin  ¢=-152gap;
S=U I=475BA.
3 R:6OM; Z1=R;=40wm; cos (p1:R1/21:1; |1:U/21:12,5 A: lx1=l,c0s
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X:XL1+X|_2-XCl:80M;

Z=100m; 1=U/Z =4 A;
P=I’R=96Br;

Q=1°X=128gap;

S=1°Z=160BA;

cosp=P/S=0,6; Ur=24 B; U =48
B; Uc=16 B

01=12,5A; Ip1=0.
Z>,=Xc2=50m; c0s (pzZRz/ZZZO; sin (P2:'XC2/22:
=-1; 1,=U/Z,=10 A; Ix2=I1,c0Ss ¢,=0;

IP2=I25in (p2:-10 A.
I=V(1asHa2)%+ (Iprt1p2)* =16 A;
cos@=(la1+1a2)/1=0,78; sin
P=Ulcosp=624Br; Q=U I
S=U I=800BA.

0=lp/1=-0,625.

sin ¢=-500Bap,;

R=16 Om;
X=X 1+ X 2-Xc1=12 Om;

Z=20 Om; I’= Qu/Xu1=9 A;
I=3A; U=1Z=60 B; P=I1°R=144
BrT;

Q=1°X=108 Bap;

S=1°Z=180 BA;

cos@=P/S=0,8; Ur=48 B; U =60
B: Uc=24B

le\/ R12+X|_12:50M; CcoS (p1:R1/21:0,8;

sin (|)1:X|_1/21:0,6; |1:U/21:10 A 1a1=14C0s P1=
=8A; |P1:|1Sin (p1:6 A.

Zo=\ Ro%+X15°=10 Owm; €0s 92=R2/Z,=0,6;

sin (p2:X|_2/22:0,8; |2:U/22:5 A;
I4o=1,C0s (|)2:3A; |p2:|2$in (p2:4 A.
=V(Iarta2)™ (et 1p2)* =15 A;
c0s@=(la1+1a2)/1=0,73; sin
P=Ulcosp=547,5BT; Q=U |
S=U I=750 BA.

(p:(|p1+|p2)/|20,67.
sin ¢=502,5Bap;

R=80wm;

X=X 1-Xc1-Xc2=-6 Om;

Z=10 Owm; |:Ucz/XC2 =10 A;
U=1Z=100 B; P=I’R=800Br;
Q=1°X=-600 Bap;

S=1°Z=1000 BA;

cos@=P/S=0,8; Ur=80 B; U =60
B: Uc=120 B

Z1=V R1°+X11°=200m; €0s ¢1=R1/Z;=0,8;

sin (p1:X|_1/Z;|_:0,6; 1,.=U/Z,=2,5 A; Io1=I,C0s 01=
=2A:; |p1:|15in (p121,5 A.

Z>=Xc2=100mM; cos (p2:R2/ZZZO; sin (ng-XCZ/ZZZ
=-1; 1,=U/Z,=5 A; 1a2=1,c08 ¢,=0;
|P2:|2$in (p2:-5 A.

=V(Lar+1a2)%+ (Ipr+po)2 =4 A;
cos@=(la1+1a2)/1=0,5; sin
P=Ulcoso=100Br; Q=U I
S=U I=200BA.

¢=(Ip1+1p2)/1=-0,875.
sin  @=-175gap;

R=80 Owm;
X:XLl-X01-X02:6O OM;

Z=100 Om; I°’=P/R=4A; |=2A;
Q=1*X=60 Bap; S=1°Z=100 BA;
cosp=P/S=0,8; Ur=80 B; U =100
B; Uc=40 B

Z;L:\/ R12+XCl2:4OOM; Ccos (p1:R1/21:0,6;
sin (p1:-XC1/21:-0,8; |1:U/21:1,25 A
I41=1,C0S (|)1:O,75A; Ip1=I1siNn (p1:-1 A.
Z,=\ Ry*+X12%=20 Om; c0s ¢,=R2/Z,=0,8;
sin ([)2:X|_2/22:0,6; |2:U/22:2,5 A;
l4o=1,C0S (|)2:2A; |p2:|25in ([)2:1,5 A.
I=V(Iar+a2)%+ (Ipa+lp2)? =2,8 A;

COS([):(|A1+|A2)/|:0,98; sin (P:(IP1+IP2)/|:O,18.
P=Ulcosp=137 Br; Q=U | sin  ¢=25sap;
S=U 1=140 BA.

R=R;+R,=8 OM; Z1=R1=5 Owm; cos (plle/lel; |1:U/21:10 A la1=I11c0s

X=X 1-Xc1-Xco=6 OM; (p1=10 A; |p1:0.

Z=100m; I’=P/R=25A;  I=5A; | Zo=V Ro*+X2°=7,20m; €0S @,=R,/Z,=0,56;

U=1Z=50 B; Q=1°X=150 Bap; Sin =X 12/Z,=0,83; 1,=U/Z,=7 A;

S=12Z=250BA; Ia2=1,Cc0S ©2,=3,9A; Ip,=I,5in ,=5,8 A.

cos@=P/S=0,8;  Ur=40  B; | I=\(la1+1a2)’+ (Ipr+1p2)? =15 A;

U =50B; Uc=20 B cos@=(la1+142)/1=0,93; sin ¢=Ip,/1=0,39.
P=Ulcose=806Bt; Q=U | sin ¢=292,5 Bap;
S=U I=750BA.

R:R1+R2:6OOM; Z1=R;=15 Owm; cos (p1:R1/21:1; |1:U/21:3,3 A

X=X 1-Xc1-Xc2=-80 Om; I41=11C0S (|)1:3,3A; Ip1=0.

Z=100 Ow; Zo=N Ro%+(X12—Xc2)?=2000; €0S 92=R2/Z,=0,6;

1= Qc1/Xc1=4A; I=2A; | sin @:=(X12-Xc2)/Z2=0,8; 1,=U/Z,=2,5 A;
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U=1Z=200 B; P=I’R=240Br;
Q=1°X=-320 Bap;

S=1°Z=400 BA;

cosp=P/S=0,6; Ur=120 B; U =40
B; Uc=200B

14o=1,C0s (|)2:1,5A; |p2=|25in (p2=2 A.
I=V(Iar+a2)%+ (Ipa+lp2)? =5,2 A;

cos@=(la1+1a2)/1=0,92; sin 0=1p,/1=0,38.
P=Ulcosp=239Br; Q=U I sin ¢=99Bap);
S=U I=260BA.

9 R=320m; Z1=V R1°+X¢1°=100M; cos ¢1=R1/Z;=0,8;
X=X 1+ X 2-Xc1-Xe2=240Mm; sin (pj_:‘XC]_/Z]_:'O,6; |1:U/21:5 A,
Z=40 Ow; U=1Z=160 B; | Ia1=l1cos @1=4A; Ip1=I1Sin ¢;=-3 A.
P=1°R=512Br; Zo=N Ro%+X2°=220m; €0s ¢2=R2/Z,=0,818;
Q=1*X=384gap; Sin @2=-Xc2/Z2=-0,545; 1,=U/Z,=2,3 A;
S=1°Z=640 BA: 12=15c08 02=1,9A; Ipy=Iosin ¢,=-1,25 A.
cos@=P/S=0,8;  Ugr=128  B; | [=V(Ia1+la2)*+ (Ipr+lp)* =7,3 A;
U.=160 B; Uc=64B cos@=(la1+l42)/1=0,808; sin o=(Ip1+1pp)/1=-0,582.
P=Ulcosp=295 Bt; Q=U | sin  ¢=-211Bap;
S=U I=365BA.
10 R=320wm; Z1=V R1*+Xc1°=90m; c0s @1=R1/Z1=0,44;
X=X 1+ X 2-Xc1-Xco=24 Ow; | sin (p1=-XCl/21:-O,89; 1,=U/Z;=5,6 A;
Z=40 Ow; |:U|_1/X|_1 =5A; | Ia1=I1c0s (|)1:2,5A; |p1:|15in (p1:-5 A.
U=1Z=200 B: P=I°’R=800 Br; | Zo=VR,*+(X2-X(2)*=100M; €0S 9,=R2/Z,=0,8;
Q=I2X:6OOBap; sin (p2:(XL2-Xc2)/22=0,6; |2:U/22:5 A;
S=1Z=1000 BA; |A2=12C08 @2=4A; lpy=l3sin ;=3 A.
cose=P/S=0,8;  Ugr=160  B; | [=V(Ia1+la2)*+ (Ipr+lp2)* =6,8 A;
U =200 B; Uc=80 B c0sp=(1a1+142)/1=0,96; sin o=(Ip1+Ip2)/1=-0,29.
P=Ulcosp=326Br; Q=U I sin ¢=-998Bap;
S=U I=340BA.
11 R=R;+R,=6 Owm; Z,=R1=100wMm; cos (p]_:Rl/Zl:l; 1:=U/Z;=5 A; Ip1=I1Cc0s
X=Xp1+X2-Xc1=8 Om; @1=5A,; lp1=0.
Z=10 Om; U=IZ=50 B; | Zo=\ Ry*+X»,*=100m; c0S 9,=R2/Z,=0,6;
P:|2R:150 BrT; sin (|)2:X|_2/22:0,8; |2:U/22:5 A;
Q=1*X=200gap; 1a2=12€08 ©2=3A; Ip;=l,5in p=4A.
S=1°Z=250 BA; I=V(1ar+1a2)%+ (Ipr+1p2)2 =9 A;
cos@=P/8=0,6; Ur=30 B; U1 =55 | cosp=(I1+12)/1=0,89; sin 0=Ip2/1=0,44.
B; Uc=15B P=Ulcosp=400Br; Q=U I sin ¢=198Bap;
S=U 1=450 BA.
12 R=R;+R,=12 Owm; Z1=R.=20wm; cos (p]_:Rl/Z]_:l; 1,.=U/Z,=25 A; l,1=I1C0S
X=Xp1+ X 2-Xc1=16 Om; (|)1:25A; 1p1=0.
Z=20 Owm; 1= Q/X=100 A; 1=10 | Zo=V Ry*+X2*=50M; €0S ¢,=R2/Z5=0,6;
A; U=1Z=200 B; sin g2=-X2/Z2=-0,8; 1,=U/Z,=10 A;
P=1°R=1200 Br; |2=1,C0S @2=6A; lpy=l3sin @,=-8 A.
S=1°Z=2000BA; I=V(Iartla2) 2+ (Iprt1p2)’ =32 A;
cos¢=P/5=0,6; Ur=120B; | cosp=(I,1+42)/1=0,97; sin ¢=Ip2/1=-0,25.
U =250B; Uc=90 B P=Ulcosp=1552BT; Q=U |  sin ¢=-400Bap;
S=U I=1600BA.
13 RZSOM; X=X -Xc1=32 Owm; Z1=R1=120wm; cos (|)1:R1/21:1; |1=U/21:4,2 A; la1=I;C0s
Z=10 Om; I’=P/R=9 A; 91=4,2A; 1p1=0.
I=83 A; U=1Z=24 B; Q=I2X=54 Z,=X2=80M; €C0S 02=R2/Z,=0; sin @y=-Xc2/Z,=
Bap; =-1; 1,=U/Z,=6,25 A; lIx2=I,c0Ss ¢,=0;
S=12Z=90 BA; lpa=15sin 2=-6,25 A.

cosp=P/S=0,8; Ur=24B;U =36B;
Uc=188

=V(Iar+Ha2)*+ (Ipr+lp)? =7,5 A

c0sQ=(l1+142)/1=0,56; sin 0=Ips/1=-0,83.
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P=Ulcosp=210Btr; Q=U 1 sin
S=U I=375BA.

¢=-311  Bap;

14 R=40M;X=X_1-Xc1=30Mm; Z1=V R1°+X1°=6,70M; cos ¢1=R1/Z1=0,9;
Z=50m; 1=U/Z=6 A, sin @1=X1/Z;=0,45; 1,=U/Z;=7,5 A,
P=1°R=144Br; la1=11c0s 1=6,75A; lp1=I1sin ¢;=3,38 A.
Q=1°X=108Bap; Zo=\ Ry*+X2°=50Mm; €0S 9,=R2/Z,=0,6;
S=1°Z=180 BA; sin @=X2/Z,=0,8; 1,=U/Z,=10 A;
COS(p=P/S=0,8; Ur=24B; U, =90 | Ixo=I,c0s (p2:6A; Ip2:I23in (p2:8 A.
B; Uc=72B I=V(LasHa2) %+ (Iprt1po)? =17 A;
cos@=(la1+1a2)/1=0,75; sin ¢=(Ip1+1p2)/1=0,67.
P=Ulcosp=638Br; Q=U I sin ¢=570Bap;
S=U 1=850 BA.
15 R=R;+R,=80M; Z1=V R;°+X1°=400wm; c0s ¢1=R1/Z;=0,8;
X=X 1-Xc1=60M; Z=10 Owm; sin (|)1:X|_1/21:0,6; |1:U/21:1,25 A;
I=U/Z =2A,; P:|2R:32BT; Ia1=11C0S (p1:1A; |p1:|1Sin (p1:0,75 A.
Q=I2X=24Bap; ZZZXC2:4OOM; COS (p2:R2/22:0; sin ([)2:-XC2/22:
S=1°Z=40 BA; =-1; 1,=U/Z,=1,25 A; | x2=1,c0s ¢,=0;
cos@=P/S=0,8; Ur=16 B; U =20 | Ip,=I,5in ¢,=-1,25 A.
B; Uc=8B I:\/(|A1+IA2)2+ (|p1+|p2)2 =11 A,
COS(p:(|A1+|A2)/|:0,91; sin (p:(|p1+|p2)/|:-0,45.
P=Ulcosp=50BT; Q=U I sin @=-24,75Bap;
S=U I=55BA.
16 R=R;+R,=16 Om; Z1=V R1°+X¢1°=200M; cos ¢1=R1/Z1=0,6;
X=X 1-Xc1=-12 OM; sin (p]_:-XC]_/Z]_:-O,B; |1:U/Z]_:2,5 A;
Z=200m; 1= Q/X=16 A; 1=4A; | 1a1=11c0s ¢1=1,5A; Ip1=lisin ¢;=-2 A.
U=1Z=80 B; P=I°’R=256 Br; Zo=\ Rp*+X.°=130M; €0s ¢,=R2/Z,=0,62;
S=1°Z=320 BA; Sin @,=X2/Z,=0,77; 1,=U/Z,=3,85 A;
COS(p:P/SZO,& UR:64B; U|_:32 Ixo=1,C05s (p2:2,4A; |p2:|25in (p2:3 A.
B; Uc=80 B I=V(Ia1+a2) %+ (Ipr+1p2)? =4 A,
cos@=(la1+1a2)/1=0,975; sin @=(lp1+1p2)/1=0,25.
P=Ulcosp=195Br; Q=U I sin ¢=50Bap;
S=U 1=200 BA.
17 R=3 Owm; Z1=R1=20wm; cos (P1:R1/21:1; 1,.=U/Z,=25 A; 151=I; COS
X:-XCl-X02:-4 OM; (|)1:25A; 1p1=0.
Z=50M; U=1Z=30 B; Zo=\ Rp*+X5°=3,60m; €0S 9,=R2/Z,=0,56;
P=1°R=108Br; sin =X 2/Z,=0,83; 1,=U/Z,=13,9 A;
Q:I2X=-144Bap; I 40=I1,Cc0s (p2:7,8A; |p2:|2$in (p2:11,3 A.
S=1°Z=180 BA; I=V(1as+142)%+ (Ipr+1p2)? =15,8 A;
cos¢=P/5=0,6; Ur=18 B; Uc=24 | cosp=(Ix1+12)/1=0,7; sin 0=1p2/1=0,72.
B P=Ulcos¢=553Br; Q=U I sin »=5698ap;
S=U I=790BA.
18 R=16 Owm; Z1=R;=5 Owm; cos (p]_:Rl/Zl:l; 1,=U/Z,=10 A; Is1=I;c0s
X:-XCl-Xczz-lz OM; (|)1:10A; 1p1=0.
Z=20 OM; I=PIR=4A; 1=2A; | Zo=\ Rp*+(XL2—Xc2)’=100M; €0S ¢2=R,/Z,=0,8;
U=1Z=40 B; Q=1°X=-48 Bap; Sin @2=(X2—Xc2)/Z,=-0,6; 1,=U/Z,=5 A,
S=1°Z=80 BA; |2=12C08 @2=4A; lpy=l3sin ,=-3 A.
cos@=P/S=0,8; Ur=32B; Uc=24B | [=\(Ix1+1a2)*+ (Ipr+lp)® =14,3 A;
COS(p=(|A1+|A2)/|=O,97; sin (p:|p2/|=-0,21.
P=Ulcosp=694Br; Q=U I sin ¢=-150Bap;
S=U I=715BA.
19 R=40w; 21:\/ R12+XCl2=5OM; cos (p1=R1/21=0,6;
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X=Xp1-Xc1-Xc2=30m;
Z=50m; I>=P/R=16A;
U=1Z=20 B;Q=I*X=48gap;
S=1°Z=80 BA;
cos@=P/S=0,8; Ur=16B; U =40
B; Uc=28B

1=4A;

sin (plz-XCl/le-O,S; |1:U/21:10 A;
Ia1=11C0S @1=6A, Ip1=I1Sin 01=-8 A.
Zo=\ Ro%+X2?=100m; €0S ¢2=R2/Z,=0,6;
Sin 2=-X2/Z,=-0,8; 1,=U/Z,=5 A,
14o=1,C0S (|)2:3A; |p2:|23in ([)2:-4 A.

=\ (Lt la2)+ (et le2)” =15 A;

cosp=(la1+la2)/1=0,6; sin @=(Ip1+1p)/1=-0,8.
P=Ulcosp=450Br; Q=U I sin ¢=-600Bap;
S=U I=750BA.

20

R=80wm;
X=X1-Xc1-Xc2=60m;
Z=10 Ow; I=U/Z
P=I’R=512Br;
Q=1°X=384gap;
S=1°Z=640 BA;
cos@=P/S=0,8; Ur=64 B; U =96
B; Uc=48 B

=8A;

Z1=V R1°+X¢1°=100M; cos ¢1=R1/Z1=0,8;

sin ¢1=-Xc1/Z;=-0,6; 1:=U/Z;=5 A,

Ix1=1,C0S (|)1:4A; |p1:|13in ([)1:-3 A.
22:\/R22+(XL2-XC2)2:5OM; Ccos (p2:R2/22:0,8;
sin (pzz(xLz-Xcz)/Zzz-O,G; |2:U/22:10 A;

I 4o=1oCc0s (p2:8 A; Ipy=15sin (p2:-6 A.
I=V(1arHa2)+ (Ipa+lp2)> =15 A;

cos@=(l1a1+12)/1=0,8; sin o=(lp1+1p2)/1=-0,6.
P=Ulcosp=600BrT; Q=U I sin ¢=-450Bap;
S=U I=750BA.

1. Pacuert ogHo(a3HOIi Hepa3BeTBJIEHHOMW LENH MePEeMEHHOr0 TOKA
Hepa3BCTBJIeHHa$I LCIIb NIEPECMCHHOT'O TOKA, IMTOKAa3aHHAasd Ha COOTBETCTBYIOIICM PUCYHKE, COACPIKHUT

AKTHUBHBIC W PCAKTHBHBLIC COIIPOTHBJIICHUSA, BCIMYMUMHBI KOTOPLIX 3ad/laHbl B Ta6J'II/II_Ie.

Kpome Toro,

M3BeCTHA ojHa u3 aononHuTeNnbHbX Benuuud (U, I, P, Q, S). Onpenenuts cienyroye BeIUYUHBI, €CIIU
OHM HE 3aJaHbl B Ta0iWIle BapuUaHTOB: 1) MOJIHOE compoTuBieHUEe uenu Z; 2) Hampsbkenue U,
MIPUJIOXKEHHOE K 1enH; 3) cuily Toka B uenu |; 4) aktuBHyto P, peaktuBHyto Q, ¥ MOJIHYIO S MOILHOCTH,
notpebnseMble 1Enbio; 5) KOdPGUIUEHT MOIIHOCTH;, 6) HANpsHKEHHE Ha KaXJIOM COMPOTUBIICHHH.
Haueptuth B Maciitabe BEKTOPHYIO JUarpammy LEMu.

Howmep Howmep R, Ry X1, X2, Xe1, Xeo, JornonauTensHas

BapUaHTa CXEMBI OMm Om Om Om Om Om BEIUYMHA
01 1 8 4 18 - 2 - I=10A
02 1 10 20 50 - 10 - P =120Bt
03 2 6 - 2 10 4 - U=40B
04 2 16 - 15 5 8 - Qu1= 135Bap
05 3 8 - 6 - 8 4 Uc,=40B
06 3 80 - 100 - 25 15 | I1=1A
07 4 6 2 10 - 1 3 P =200Bt
08 4 40 20 20 - 80 20 | Qc1=-320Bap
09 5 32 - 20 20 6 10 | I1=4A
10 5 32 - 25 15 8 8 U= 125B
11 6 4 2 S) 6 3 - I =5A
12 6 4 8 10 15 9 - Q = 1600Bap
13 7 8 - 12 - 6 - P=72Br
14 7 4 - 15 - 12 - U=30B
15 8 2 6 10 - 4 - U=20B
16 8 6 10 8 - 20 - Q =-192Bap
17 9 3 - - - 1 3 I = 6A
18 9 16 - - - 8 4 P = 64Br
19 10 4 - 10 - 3 4 P = 64Bt
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20 | 10 | 8 | - | 12 | - | 4 | 2 |u=80B
R, L, R, C, R L, C, L,
[ Yy [ [ v
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Cxema 1 Cxema 2
C, L, R, C, R L, C Es Ca
|
—f b — VY H

u U

»*
L

Cxema 3 Cxema 4
C, E; L; C, L, C; L, E; L, E
U U
. -
Cxema 5 Cxema 6
R, L C, R, L, R C,
|
* | I:I L 1 |
U U
= *»
Cxema 7 CxeMma 8
C1 Ri ) ¢, L R, C,
|
| I |
—— {3 A
u U
° -
Cxema 9 Cxema 10
2. Pacuyer oqHo(a3HOM pa3sBeTBJICHHOM LENH NEPEMEHHOI0 TOKA

Pa3BeTBiieHHAs 1IeTIh MTEPEMEHHOTO TOKA, MOKa3aHHAs HAa COOTBETCTBYIOIIEM PHCYHKE, COACPIKUT
aKTUBHBIE M PEAKTHUBHBIC COMPOTHUBICHUS, BEIWYMHBI KOTOPBIX 3adaHbl B Tabmume. HampsokeHue
ucrounrka U=50B. Onpenenuts ciemyromniue BeTuduHbl 1) Toku B 00eux BeTBsX |y u |p, MX akTUBHBIC
PEaKTUBHBIE COCTABISIONINE; 2) TOK B HEpa3BEeTBIEHHOM yacTu nenu |; 3) akTuBHyto P, peaktuBnyto Q, u
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MOJTHYI0 S MOIIHOCTH, NOTpedyseMble Lenblo; 5) kodpduiment momHocTH. Haueptuths B Macmirabe

BEKTOPHYIO AHarpamMmy Lemnu.

HOMep HOMep R]_, OmMm Rzy OmMm X|_1, OmMm XLZ, Om Xc]_, Om Xcz, OmMm
BapHaHTa CXEMBbI
01 1 5) 3 - 4 - -
02 2 10 8 - - 6
03 3 4 - - - - 5
04 4 4 6 3 8 - -
05 S) 16 - 12 - - 10
06 6 24 16 - 12 32 -
07 7 5 4 - 6 - -
08 8 15 12 - 20 - 4
09 9 8 18 - - 6 12
10 10 4 8 - 12 8 6
11 1 10 6 - 8 - -
12 2 2 3 - - - 4
13 3 12 - - - - 8
14 4 6 3 8 - -
15 5 32 - 24 - - 40
16 6 12 8 - 10 16 -
17 7 2 2 - 3 - -
18 8 5 8 - 4 - 10
19 9 3 6 - - 4 8
20 10 8 4 - 5 6 8
) R, R,
U R, ) v R,
C4
L, T
- * Cxena 2
) ) Cxema l
R, E
U R, u
. L, L,
* Cxenia 3 Cxema 4
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L ]

R
U

Ly

Cxema 5

Cxenma 7

*

Cxema 9

Cxema 6

» — 1
Cxeuma §
R, R,
u
C, L,
T °T
. Cxema 10

Kontpompyemsie komnerentn: OK 01 - OK 09, IIK 2.2, [IK 2.3, IIK 3.1, IIK 3.2, [IK 4.4

Kputepuu oneHku 3a1ay B KOHTPOJILHOI padoTe:
Kaxxnas 3amava oneHuBaeTcss B OamiaX MO KpUTEpHsIM yKa3aHHBIM HIDKE. MakcumanbHOe
KOJIMYECTBO 0aJUTOB 3a KaXKIYIO 3a7a4y 8, 3a JABe 3a1a4yu 16 6aios.

3HaHUSI, yMEHHUS [Ipu3Haku basnsl
3: cymHocTh (u3nueckux mnpo- | 1. [IpaBMJIBHO PAacCUUTHIBAET DJIEKTPUYECKHUE LIETIH B 2
LIECCOB, MIPOUCXOJAIINX B | COOTBETCTBHM C METOJAMU pacuera Lenen.
JIEKTPUYECKUX nemsx |— I 5
. ABWJIBHO OLIEHUBAET pE3YJIbTaThl PACUETOB
0/1HO()a3HOTO MIEPEMEHHOTO TOKa, p LVI pesy . p
. | TOKOB, HaIpsKEHUH, MOIIHOCTEM u IpyTrux
MIOPSAJIOK pacyeTa ux MapameTpoB; .
i XapaKTEPUCTHK JIEKTPUUECKUX LIETIEH.
V: MPOU3BOAUTH pacyer 3 m >
MapaMeTpoB MEKTPHUECKHX | o PABHJIBHO BBINIOJIHSET BEKTOPHBIE AUArpaMMBI.
LENeH;  CTPOUTb  BEKTOPHBIE
AUarpaMMBl. 4. IIpaBUIBHO HAaXOAWT HEU3BECTHBIE BEJIIMYUHBL, 2

HCIIOJIB3YA BEKTOPHBIC AUarpaMMBl.

Ha onenky «5» HeoOxoaumo Habpath 16 6aos;

Ha OLIEHKY «4» - 12 6amios;
Ha OIIEHKY «3» - 8§ O6aJoB.
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KonTtpoabHnas pabora Ne3
no teme 1.5. Tpexdasubie nenu

MeToan4yeckne peKOMeHIAIUN K KOHTPOJIbLHOI padoTte
KonTtponpHas paboTa IOKa3bIBa€T YPOBEHb TEOPETHUYECKOH M MPAKTUYECKOW TOJITOTOBKU

o6yqaloumxc;1, OTpaXacT HaJIM4YUE HABBIKOB U YMCHI/Iﬁ

MaTepuall.
KontponsHas pabora coctasieHa B 10 BapuaHrtax, cogepxur 2 3agauu. Ha koHTponbHy0 paboty
orBoauTCs 90 MUHYT.
B pe3ynbrare u3ydeHus: BBIHECEHHBIX HAa KOHTPOJIbHYIO Pa0OTy TEM 00y4daroLUiics JOIKEeH:
3HaTh
- CYIIHOCTb (PU3MUECKUX IPOLECCOB, MPOUCXOJAIIMX B 3NIEKTPUUECKUX Lenix TpexdasHoro
IIEPEMEHHOT0 TOKA;
- IOPSIOK pacyera MapaMmeTpoB JIEKTPUUYECKUX Lienel Tpex(ha3Horo nepeMeHHOro ToKa;
yMeThb
- IPOU3BOIUTH PacyueT MapaMeTpoB IEKTPUUECKUX Lieneil Tpex(dazHoro NepeMeHHOIo TOKa;
- CTPOUTH BEKTOPHBIE TUArPAMMBI.

CaMOCTOATCIIBHO HCIIOJIB30BaATh I/ISYIICHHBII‘/'I

OTtBeTnI
Bapua 3ananue

HT 1 2

1 U¢:UH/\/3, IHaMH:PHaMH/ U(b U(i):Un; PHaMn:IHaMn U(b,
IA: InaMn Na; IB: InaMn r]B;IC: InaMn Nc IAB: InaMn NaB; IBC: InaMn r]BC;ICA: InaMn Nca
Pa=Uala; Pp=Ugl; Pc=Uc Ic; Pag=Uaglag; Pc=Usc Isc; Pca=Uca lca;
P:PA+PB+PC P:PAB+PBC+PCA
Uyp=220B; l;a0un=0,18A; Uy=127 B; Pauu=60 BT;
|A:|B:7,92A; |C:15,84A; PA:PB:1742BT; IAB:9 A, IBC:35 A; lca=17 A; PAB:ll43BT;
P=3485BT1; P=6969BT1 P=4445 Bt; Pca=2159Bt; P=7747 Bt

2 U(b:Un/\/:;: IﬂaMH:PHaMH/ Uq) U(b:Un; PnaanlnaMn U(by
IA: InaMn Na; IB: InaMn nB;IC: InaMn Nc IAB: InaMn NaB; IBC: InaMH nBC;ICA: InaMn Nca
Pa=Uala; Pp=Ug l; Pc=Uc Ic; Pag=Unglag; Ppc=Usc Isc; Pca=Uca lca;
P=PA+Pgt+Pc P=Pg+PpctPca
Uyp=127B; lrawn=0,79A; U4=220 B; Pavn=200 Br;
1a=1g=33,18A; Ic=11,06A; 1a8=30 A; Igc=60 A; Ica=30 A; Pog=6600BrT;
PA=Pp=4214Bt; Pc=1405BT; P=9833BT Pc=13200BT; PcA=6600BT; P=26400 BT

3 U(iJ:Un/\B; IIIaMl'[:PJ'[aMH/ U(b U(b:Un; PnaanlnaMH Uq),
IA: InaMn Na; IB: InaMn r]B;IC: InaMn Nc IAB: InaMn NaB; IBC: IJlaMl'I r]BC;ICA: InaMn Nca
Pa=Uala; P=Ugls; Pc=Uc Ic; Pag=Unglas; Ppc=Usc Izc; Pca=Uca lca;
P=Pp+Pg+Pc P=Pagt+PgpctPca
Up=220B; lran=2,27A; Up=127 B; Pyawn=75 BT;
1A=24,97A; 1g=49,94A; Ic=74,91A; Ias=33 A; Igc=13 A; Ica=33 A; PAg=4191BrT;
PA=5493Bt; Pg=10987BT; Pc=16479BrT; Pc=1651 BTt; Pca=4191BT1; P=10033 Bt
P=32959BT

4 U®:UH/\/3; InaMHZPnamn/ Ucp U(b:Un; PnaanlnaNm Ucby
|A= InaMn Na; IB= InaMn nB;IC: InaMn Nc IAB= InaMn NaB; IBC= InaMn nBC;ICA: InaMn Nca
Pa=Uala; Pp=Up ls; Pc=Uc Ic; Pag=Unglas; Ppc=Usc Izc; Pca=Uca lca;
P=PA+Pp+Pc P=Pagt+PgctPca
Up=127B; l1aun=0,47A; Up=220 B; Pyavn=100 Br;
|A:7,99A;|B=|C=23,97A IAB=35 A; Igc=15 A; lca=15 A, PAB=77OOBT;
Po=1015Bt; Pg= Pc=3044B1; P=7103Bt | P3c=3300 BT; PcA=3300BT; P=14300 BT

5 Ucb:Un/\/:S; IHaMH:PJ'IaMH/ Ud) U(b:UJl; PHaMl'I:IJlaMH Ud)1
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IA= InaMn Na; IB: InaMn nB;IC: IJ'IaMH Nc
Pa=Uala; Pp=Uglp; Pc=UcIc;
P:PA+PB+PC

Up=220B; l1avn=0,91A;

1A=60A; 15=20A; Ic=40A; P,=13200BT;
P=4400BT; Pc=8800BT; P=26400BT

IAB= InaMn NaB; IBC: InaMn I’]BC;ICA: InaMn Nca
Pag=Uaslas; Ppc=Usc Isc; Pca=Uca lca;
P=PAg+PpctPca

Uy=127 B; Pyawn=15 Br;

1A8=20 A; Igc=10 A; IcA=30 A; PAB:254OBT;
PBC=1270 BT; PCA=3810BT; P=7620 Bt

6 U(b:Un/\/?’a InaMn:PnaMn/ U(b UQ):UH; PHaMn:IHaMn U(by
IA: InaMn Na; IB: InaMnnB;IC: InaMn Nc IAB: InaMn NaB; IBC: IJlaMl'l nBC;ICA: InaMn Nca
Pa=Uala; Pg=Usglg; Pc=Uclc; Pag=Uaglag; Psc=Usgc lsc; Pca=Uca lca;
P=PA+PB+PC P=PAB+PBC+PCA
Uyp=127B; lian=0,2A; U4=220 B; Pyavn=75 BT;
Ia=1c=7,2A; 15=28,4A; PA=P=914Br; la=16 A; Igc=4 A; Ica=16 A; P,g=3520BrT;
P=3607BT1; P=5435BT1 P=880 Bt; Pca=3520BT; P=7920 Bt

7 U(l):Uﬂ/\/?’a InaMn=PnaMn/ U(b U(b:UJla Pnamnzlnamn U(by
IA: InaMn Na; IB: InaMnnB;IC: IJ'IaMl'I Nc IAB: IJ'IﬁMl'I NaB; IBC: InaMn I’]BC;ICA: InaMn Nca
Px=Uala; Pp=Uglp; Pc=Uclc; Pag=Uaglag; Pec=Ugc Isc; Pca=Uca lca;
P=P+Pp+Pc P=Pg+PpctPca
Up=220B; l1avn=0,45A; Uy=127 B; Pavn=40 Br;
|A:9,9A; 15=29,7A; |C:39,6A; 1,g=40 A; IBC:34 A; ICA:27 A; PABZSOSOBT;
PA=2178Bt; Pg=6534BTt; Pc=8712BrT; Pc=4318 BTt; PcA=3429BT; P=12827 Bt
P=17424Br

8 U(b:Un/\/:;: IﬂaMH:PHaMH/ Uq) U(b:Un; PnaanlnaMn U(by
IA: InaMn Na; IB: InaMn IﬂlB;IC: IHaMHnC IAB: InaMn NaB; IBC: InaMn I’]BC;ICA: InaMn Nca
Pa=Uala; Pp=Ug lp; Pc=UcIc; Pag=Unglag; Ppc=Usnc Iac; Pca=Uca lca;
P=PA+Pgt+Pc P=Pg+PpctPca
Uyp=127B; lian=0,31A; U4=220 B; Pavn=25 BT;
|A:|C:16,74A; I5=31A; Iag=5 A; IBC:20 A; ICAZS A; PAB:].].OOBT;
Po=Pc=2126BT; Pg=3937B1; P=8189BT | P5=4400 BT; Pcx=1100BT; P=6600 BT

9 UCIJ:UJI/\/35 IHaMH:PHaMH/ U(b Uli):Un; PHaMn:IHaMn U(b,
IA: InaMn NA; IB: InaMn nB;IC: InaMn Nc IAB: InaMn NaB; IBC: IJlaMl'I r]BC;ICA: InaMn Nca
Pa=Uala; Pp=Uglp; Pc=UcIc; Pag=Uaglag; Pc=Usc Isc; Pca=Uca lca;
P=PA+Pg+Pc P=Pagt+PgpctPca
Up=220B; l1aun=0,34A; Up=127 B; Pyavn=100 Br;
IA=17A; Ig=1c=4,08A; las=11 A; Igc=11 A; lca=44 A; PAp=1397Br;
P»,=3740Bt; Pg=P=898BT; P=5536BT1 Pc=1397 Bt; Pca=5588B1; P=8382 Bt

10 Ucp:Un/\/3: IHaMH:PHaMH/ U(b U(b:UJl; PJ’IaMHZIJlaMH U(b,

IA: IIIaMl'[ Na; IB: InaMnnB;IC: InaMn Nc
Pa=Uala; Pp=Uglp; Pc=Uclc;
P:PA+PB+PC

Uy=127B; Lmu=1,18A;

1A=51,92A; I5=1c=12,98A; P,=6594Br;
Pg=Pc=1648BT; P=9890BT

IAB: InaMn NaB; IBC: InaMH nBC;ICA: InaMn Nca
Pag=Uaglag; Pec=Ugc Isc; Pca=Uca lca;
P=Pg+PpctPca

Uy=220 B; Pyay=150 Br;

1A=60 A; IBC:3O A; ICA:90 A; PAB:13ZOOBT;
Ppc=6600 BT; PcA=19800BT; P=39600 Bt

1. B yerblpexnpoBoAHYIO ceTh Tpex(a3zHOro TOKa

Bapmuanr 1

BKJIIOUEHBI IO cXeMme '3Be3na" Tpu TpyMIIbI

ANIEKTPUYECKUX JIaMIl HaKaJlMBaHWs OJMHAKOBOM MoOIIHOCTH. B xaxmoH, ¢asze /rpynme/ mammsl
COEAMHEHBI MTapaJUIENbHO.
N3BecTHO:

U (Uag, Ugc, Uca)=380B (uHeiiHble HaNTpsHKEHMS);

Pavn =40BT (MOIIIHOCTH OHOM JIaMITHI);
Na=44, ng=44, nc=88(uucio namm B kaxaoi dase /rpymre/).

39




Onpenenutsb:

U (Ua, U, Uc) - hasHbie HanpsKeHUs /Ha 9TH HAMPSKEHUS pPACCUNTAHbBI BCE BKIIOYEHHBIE B CETh
JIAMITBI HAKAJIMBaHUA/;

I, I, lc- dha3HbIC (OHM )K€ TMHEHWHBIC) TOKH.

Po (Pa , Pg, Pc) - MomHOCTH, HOTpeOIIsieMble Kax 10 (ha3oit /rpymmoit Jamr/.

P - MomHOCTB, TOTPEOIIEMYIO IIENBIO /BCEMU JTaMIIaMu/.

[TocTpouTh BEKTOPHYIO TUArpaMMy TOKOB M U3 Hee TpaduiuecKu ONPEICTUTh BEIMIMHY TOKA B
HEUTPOJILHOM TIpoBoie In.

2. B TpexmpoBogHYIO ceThb Tpex(a3HOro TOKa, BKIIOYEHBI MO cXeMe "TPeyroibHUK" TPH TPYIIIBI
AJICKTPUYECKUX JIaMIT HaKaJMBaHHWS OJMHAKOBOW MOIIMHOCTH. B kaxmon dase /rpymme/  amibl
COCIMHEHBI TTAPAJUICITBHO.

W3BecTHHI:

U (Uag, Upc, Uca)=127 B (uHeliHbIC HANIPSHKEHUS ),

liasm =0,47 A (TOK OHO# J1aMIIbI);

Nap=19, Npc=74, Nca=36 (umcio jamMi B Kaxaoi (ase /rpyrmime/).

Onpenenuts:

P ,avn — MOIITHOCTE OJTHOM JIAMITHI,

IaB, Isc, lca - ha3HbIe TOKH (TOKH, MOTpeOIIIEeMbIe KaX 101 TPYyIIIONi Jamm);

Pag , Pc, Pca - MomHOCTH, TOTpEOIIsieMble Kak101 (a3oii /rpynmnoii Jamin/;

P - momHOCTE, MOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMHU/ .

[TocTpouTh BEKTOPHYIO TUArpaMMy HaIpsDKEHUH M TOKOB U M3 Hee rpaMuecKy OnpeeiuTh BETHIUHY
TOKOB la, I, Ic B IMHEHHBIX POBOAX.

Bapuanr 2
1. B 4YeThIpeXmpoBOAHYIO CeTh Tpex(pa3HOTO TOKAa BKJIIOYECHBI MO cXeme "3Be3ma" TpU TPYIIIBI
ANEKTPUYECKUX JIaMIl HaKalMBaHWs OJMHAKOBOM MOIIHOCTH. B kaxmo#, ¢aze /rpynme/ mammbl
COCMHEHBI TTAPAJUICITHHO.
H3BecTtHO:
U (Uag, Usc, Uca)=220B (uHeiiHbIe HATPSHKEHIS);
P o =100BT (MOLIHOCTE OHO# JIaMITbI);
Na=42, Nng=42, nc=14 (uucmo jgamm B Kaxoi dase /rpyrmre/).
Onpenenuts:
Uo(Ua, Ug, Uc) - dasuble HanpspKeHUs /Ha 3TH HANPSKEHUST PAaCCUNTAHbBI BCE BKIIOYCHHBIC B CETh
JIaMITbl HaKaJIMBaHHUA/;
I, I, Ic- dba3HbIC (OHU k€ TMHEWHBIE) TOKH.
Po(Pa , Pg, Pc) - MomHoCTH, TOTpebisieMble KaX a0 (a3oii /rpymmoii sami/.
P - MmomHOCTB, NOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMHU/ .
[TocTpouTh BEKTOPHYIO JUarpaMmy TOKOB MM3 Hee TpaUuecKu ONpeAeTUuTh BEINYMHY TOKA B
HEUTpaJIbHOM IpoBoAe In.
2. B TpexmpoBOAHYIO CeTh Tpex(a3zHOro TOKAa, BKIIOYEHBI MO cXeMe "TPeyroibHHK" TPHU TPYIHIIbI
ANEKTPUYCCKUX JIaMIT HaKaJIWBaHWS OJUHAKOBOW MOIMHOCTH. B Kaxkmoil ¢ase /rpymme/  JamIibl
COEIMHEHBI TAPAJUIETBHO.
W3BecTHHI:
Uy (Uag, Ugc, Uca)=220 B (rHEliHBIC HANIPSHKEHUS);
Lias =0,909 A (TOK O1HO¥ JTaMITBI);
Nap=33, Npc=66, NcaA=33 (uucio iamm B Kaxaoi ¢ase /rpymime/).
Onpenenuts:
P javn — MOIIIHOCTD OTHOM JIAMIIBL
IaB, Isc, lca - da3HbIe TOKM (TOKH, MTOTpEOIsIeMbIe KaXKI0U TPYIION Jamm);
Pag , Pc, Pca - MomHOCTH, TOTpebisieMble Kax 101 (a3oii /rpymnmnoii gamir/;
P - MomHOCTB, TOTPEOIIEMYIO TIENBIO /BCEMU JIaMTIaMu/ .
[TocTpouTh BEKTOPHYIO qUArpaMmy HaNpsDKEHUN U TOKOB U U3 Hee rpaduuecku OnpeieNiuTh BETHUNHY
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TOKOB la, I, Ic B IMHENWHBIX TpOBOJAX.

Bapuanr 3
1. B 4eThIpexmpoBOAHYIO CeTh Tpex(}a3HOTO TOKAa BKJIIOYEHBI IO cxeme '"3Be3nma" TpW TPYIIIbI
AJIEKTPUUYECKUX JIaMIT HaKaJUBaHHUs OJMHAKOBOM MomIHOCTH. B kaxkmoi, ¢asze /rpymme/ mammbl
COCIMHEHBI TTapaJIIETBHO.
H3BecTHO:
U (Uag, Usc, Uca)=380B (inHeiiHbIe HAITPSKEHHS);
Payvn =500BT (MOLITHOCTH OHO# JIAMITHI);
na=11, ng=22, Nnc=33 (uucio jgamil B Kaxaoi (ase /rpyrmie/).
Ornpenenutsb:
Uo(Ua, Ug, Uc) - basuble HanpsiKeHUs /Ha STH HAIPSKEHUS PACCYMTAHBI BCE BKIIFOUCHHBIC B CETh
JIAMITBI HAKAJIMBaHUA/;
I, I, lc- dha3HbIC (OHM )K€ TMHEWHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIisieMble Kax10# (a3oi /rpymmoit gamr/.
P - MomHOCTB, TOTPEOIIEMYIO TIENBIO /BCEMU JaMIIaMu/.
[TocTpouTh BEKTOPHYIO TUarpaMMy TOKOB HH3 Hee rpauuecKu OmpeIe/InTh BETHUYNHY TOKA B
HEUTpaIbHOM MpoBoe |y.
2. B TpexmpoBOIHYIO CeTh Tpex(a3HOro TOKAa, BKIIOYEHHI MO CXeMe "TPeyroibHUK" TPH TPYIIIBI
ANEKTPUYECKUX JIaMI HaKaJIMBaHWsS OJMHAKOBOW MoIIHOCTH. B kaxmoil ¢asze /rpymme/  mammbl
COCUHEHBI TTAPAJUICITHHO.
W3BecTHBbI:
Uy (Uag, Upc, Uca)=127 B (uHeliHbIC HANIPSHKEHUS ),
Lias =0,591 A (TOK OHOM JTaMITBI);
NaB=56, Npc=22, Nca=56 (umcio ami B Kaxk o dase /rpymie/).
Onpenenurs:
P ,avn — MOIITHOCTE OJTHOM JIAMITHI,
IaB, Isc, lca - ha3HbIe TOKH (TOKH, MOTpeOIsIEMbIE KX 101 TPYIIOoi 1ami);
Pag , Pgc, Pca - MomHOCTH, TOTpeOIIsieMble Kaxk 101 (a3oii /rpymmoi Jamir/;
P - momHOCTE, MOTPEOIsIeMYIO LIENBIO /BCEMU JTaMITAMHU/ .
[TocTpouTh BEKTOPHYIO TUArpaMMy HaIpsDKEHUH U TOKOB U M3 Hee TpadMuecKy OnpeaesuTh BETHIUHY
TOKOB la, I, ¢ B TMHEHHBIX TPOBOAX.

Bapmuanr 4
1. B 4eThIpexmpoBOAHYIO CEeTh Tpex(}a3HOTO TOKAa BKJIIOYEHBI MO cxeme '3Be3nma" TpH TPYIIIbI
ANEKTPUYECKUX JIaMIl HaKalWBaHHWS OJMHAKOBOM MOIIHOCTH. B kaxmo#, ¢aze /rpymme/ mammbl
COEJIMHEHBI TTapaJIIEIBHO.
H3BecTHO:
U (Uag, Usc, Uca)=220B (uHeiiHbIe HATPSHKEHHS);
Payn =60BT (MOIIHOCTH OTHO¥ JIaMIThI);
na=17, ng=51, nc=51 (uucmo jgamm B Kaxaoi hase /rpyrmie/).
Onpenenurs:
Uo(Ua, Ug, Uc) - dasuble HanpspkeHUs /Ha 3TH HAMPSKEHUST PACCUNTAHbBI BCE BKIIOYCHHBIC B CETh
JIAMITbI HAKAJIMBaHUA/;
I, I, lc- dba3HBIC (OHU k€ TMHEWHBIE) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIIsieMble Kax10i (a3oit /rpymmoit samr/.
P - MomHOCTB, TOTPEOIIEMYIO TIENBIO /BCEMU JIaMTIaMU/ .
[TocTpouTh BEKTOPHYIO JUarpaMMy TOKOB M3 Hee TpaUuecKu ONpeAeTUTh BEINYMHY TOKA B
HEHTpaJIbHOM IpoBoe I.
2. B TpexmpoBOoAHYIO ceTh Tpex(a3zHOTo TOKa, BKIIOYEHBI MO CXeMe "TpPeyroibHUK'" TpPH TPYIIIBI
ANEKTPUYCCKUX JIaMI HaKaJIMBAHWS OJMHAKOBOW MOIMHOCTH. B Kaxmoi ¢asze /rpymme/  Jamibl
COCUHEHBI TAPAJUIETBHO.

41



W3BecTHRI:

U (Uag, Usc, Uca)=220 B (IrHeliHbIC HAMIPSHKEHUS ),

lianm =0,455 A (TOK OIHOI JTaMITbI);

Nag=77, Ngc=33, Nca=33 (urcio Jaml B Kaxa0i (ase /rpyrmie/).
Ornpenenursb:

P samm — MOIITHOCTH OJTHOM JIAMITHL,

IaB, Isc, lca - ha3HBIe TOKH (TOKH, MOTPEOIIIEMbIE KX 10 TPYITION Jam);
Pas , Psc, Pca - MomHOCTH, HOTpebisiemble KaXk ol (a3oii /rpymmoin Jami/;
P - MomHOCTB, MOTPEOIAEMYIO LIETIBIO /BCEMH JIAMITaMU/ .

ITocTpoUTh BEKTOPHYIO TUArpaMMy HaIIPSHKEHUH U TOKOB U M3 Hee TpauecKu ONpeeIuTh BETHUYUHY
TOKOB la, I, Ic B IMHENHHBIX TpOBOJAX.

Bapuanr S
1. B 4eThIpexmpoBOAHYIO CeTh Tpex(}a3HOTO TOKAa BKJIIOYEHBI IO cxeme '3Be3ma" TpW TPYIIIBI
AJIEKTPUUYECKUX JIAaMIT HaKaJWBaHHUS OJUHAKOBOM MOHIHOCTH. B kaxmoil, ¢asze /rpymme/ namiibl
COCIMHEHBI TTapaJIJIETBHO.
H3BecTHO:
U (Uag, Usc, Uca)=380B (inHeiiHbIe HAITPSKEHHS);
Pavn =200BT (MOLITHOCTH OHO¥ JIAMITHI);
Na=66, Ng=22, Nnc=44 (ducio nami B Kaxa0# (ase /rpymrme/).
Ornpenenurs:
Uo(Ua, Ug, Uc) - basuble HanpsKeHUs /Ha STH HAPSKEHUS PaCCUNTAHbI BCE BKIIOYEHHBIE B CETh
JIAMITBI HAKAJIMBaHUA/;
I, I, lc- dha3HbIC (OHM K€ IMHEHWHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIIsieMble Kax 104 (a3oi /rpymmoit gami/.
P - momHOCTE, MOTpEOIsIeMYIO LIENBIO /BCEMU JTaMITaMH/.
[TocTpouTh BEKTOPHYIO TUArpaMMy TOKOB HH3 Hee IpaUueCKH ONPEICTUTh BEIMYMHY TOKA B
HEUTpaIbHOM MpoBoae |y.
2. B TpexmpoBOIHYIO CeTh Tpex(a3HOro TOKa, BKIIOYEHHI MO CXeMe "TPeYroibHUK" TPH TPYIIIBI
ANEKTPUYECKUX JIaMI HaKaJIMBaHWs OJWHAKOBOW MOINHOCTH. B kaxmoit dase /rpynme/  namisl
COCTUHEHBI TTAPAJUICITHLHO.
H3BecTHBHI:
U (Uag, Ugc, Uca)=127 B (uHeliHbIe HAIPSHKEHUS ),
liasm =0,118 A (TOK 0HO¥ JTaMITBI);
Nap=170, Ngc=85, Nca=254 (urcio mamMi B ka0 (Base /rpyrmie/).
Onpenenuts:
P ,avn — MOIITHOCTE OJTHOM JIAMITHI,
IaB, Isc, lca - ha3HbIe TOKH (TOKH, MOTpEOIIeMbIe KX 101 TPYyIION Jamm);
Pas , Psc, Pca - MotmHOCTH, IOTpeOiisieMble Kak 101 (ha3oii /rpymnmnoi Jami/;
P - MomtHOCTB, MOTPEOISIEMYIO LIETIBIO /BCEMU JaMIIaMu/.
[TocTpouTh BEKTOPHYIO TUArpaMMy HaIPsDKEHUH M TOKOB U M3 Hee TpaMuecKy OnpeesuTh BETHIUHY
TOKOB la, I, ¢ B TMHEHHBIX TPOBOAX.

Bapuanr 6

1. B 4eThlpexmpoBOJHYIO ceTh Tpex(a3HOTO TOKa BKIIOUEHBI MO cxeme '3Be3fa" Tpu TpYIIbI
ANEKTPUYECKUX JIaMIT HaKaJdWBaHHUS OJMHAKOBOW MOIIHOCTH. B kaxkmoi, ¢asze /rpymnme/ IaMIibl
COCIMHEHBI TTapaJIIETHHO.
N3BecTHO:

U (Uas, Usc, Uca)=220B (uHeiiHbIe HATTPSKEHHS);
P avun =25BT (MOIITHOCT OJIHO# J1aMIIbI);

Na=36, Nng=142, nc=36 (uucio JaMmn B Kaxaoi ¢ase /rpymre/).
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Onpenenutsb:

Uo(Ua, Ug, Uc) - dbasuble HanpsKeHUs /Ha 3TH HAPSKEHUST PaCCUNTAHBI BCE BKIIOYEHHBIE B CETh
JIAMITBI HAKAJIMBaHUA/;

I, I, lc- dha3HbIC (OHM )K€ TMHEWHBIC) TOKH.

Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIIsieMble Kax10# (a3oi /rpymmoit gamr/.

P - MomHOCTB, TOTPEOIIEMYIO IIENBIO /BCEMU JTaMIIaMu/.

[TocTpouTh BEKTOPHYIO TUarpaMMy TOKOB HH3 Hee IpaUueCcKy ONPeAeTUTh BEIMYMHY TOKA B
HelcpanbHOM mpoBoje |y.

2. B TpexmpoBOIHYIO CeTh Tpex(a3HOro TOKAa, BKIIOYEHBI MO CcXeMe "TPeyroibHUK" TPH TPYIIIBI
ANEKTPUYECKUX JIaMIT HaKaJMBaHHWS OJIMHAKOBOM MOIMHOCTH. B kaxmod ¢dase /rpymnme/  nmamimsl
COCIMHEHBI TTAPAJUICITBHO.

W3BecTHHI:

Uy (Uag, Usc, Uca)=220 B (srHEliHbIC HANIPSHKEHUS ),

Lias =0,341 A (TOK OJHOM JTaMITBI);

Nap=47, Npc=12, Nca=47 (uucio jamMil B Kax o ¢dase /rpymime/).

Onpenenuts:

P ,avn — MOIITHOCTE OJTHOM JIAMITHI,

IaB, Isc, lca - ha3HbIe TOKM (TOKH, MOTpEOIIEMbIE KaX 101 TPYIIION Jamm);

Pag , Pc, Pca - MomHOCTH, TOTpeOIIsieMble Kaxk 101 (a3oii /rpymnmoi Jamir/;

P - momHOCTE, MOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMHU/ .

[TocTpouTh BEKTOPHYIO TUArpaMMy HaIpsDKEHUH M TOKOB U M3 Hee rpaMuecKy OnpeeiuTh BETHIUHY
TOKOB la, I, Ic B IMHEHHBIX POBOAX.

Bapuant 7
1. B 4YeThIpeXIpoBOAHYIO CeTh Tpex(da3HOro TOKa BKIIOYCHBI MO cXeme '"3Be3ma" TpU TPYIIbI
ANEKTPUYECKUX JIaMIl HaKalMBaHWs OJMHAKOBOM MOIIHOCTH. B kaxmo#, ¢aze /rpynme/ mammbl
COEJIMHEHBI TTapaJLJIEIbHO.
H3BecTtHO:
Ui (Uag, Usc, Uca)=380B (inHeiiHbIe HATPSHKEHIS);
P o =100BT (MOLIHOCTE OHO# JIaMITbI);
Na=22, Nng=66, Nc=88 (uucio jgamm B Kaxaoi (hase /rpyrmie/).
Onpenenuts:
Uo(Ua, Ug, Uc) - dasuble HanpspKeHUs /Ha 3TH HANPSKEHUST PAaCCUNTAHbBI BCE BKIIOYCHHBIC B CETh
JIaMITbl HaKaJIMBaHHUA/;
I, I, Ic- dba3HbIC (OHU k€ TMHEWHBIE) TOKH.
Po(Pa , Pg, Pc) - MomHoCTH, TOTpebisieMble KaX a0 (a3oii /rpymmoii sami/.
P - MmomHOCTB, NOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMHU/ .
[TocTpouTh BEKTOPHYIO JUarpaMmy TOKOB MM3 Hee TpaUuecKu ONpeAeTUuTh BEINYMHY TOKA B
HEUTpaJIbHOM IpoBoAe In.
2. B TpexmpoBOAHYIO CeTh Tpex(a3zHOro TOKAa, BKIIOYEHBI MO cXeMe "TPeyroibHHK" TPHU TPYIHIIbI
ANEKTPUYECKUX JIaMII HaKalMBaHMs OJMHAKOBOM MOIIHOCTU. B kaxmoil ¢asze /rpymme/  namimsl
COEIMHEHBI TAPAJUIETBHO.
W3BecTHHI:
U (Uag, Ugc, Uca)=127 B (uHeliHbIC HANIPSHKEHUS);
Liasm =0,315 A (TOK 01HO¥ JTaMITBI);
Nap=127, Ngc=108, NcA=86 (uucio namm B Kaxaoi pase /rpymie/).
Onpenenuts:
P jayvm — MOIIHOCTH OJTHOM JIaMITBL;
IaB, Isc, lca - da3HbIe TOKM (TOKH, MTOTpEOIsIeMbIe KaXKI0U TPYIION Jamm);
Pag , Pc, Pca - MomHOCTH, TOTpebisieMble Kax 101 (a3oii /rpymnmnoii gamir/;
P - MomHOCTB, TOTPEOIIEMYIO TIENBIO /BCEMU JIaMTIaMu/ .
[TocTpouTh BEKTOPHYIO TUarpaMMy HaNpsDKEHUN U TOKOB U U3 Hee rpaduuecKku OnpeeuTh BETUIUHY
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TOKOB la, I, Ic B IMHENWHBIX TpOBOJAX.

Bapuanr 8
1. B 4eThIpexmpoBOAHYIO CeTh Tpex(}a3HOTO TOKAa BKJIIOYEHBI IO cxeme '"3Be3nma" TpW TPYIIIbI
AJIEKTPUUYECKUX JIAaMIT HaKaJMBaHHUS OJUHAKOBOM MOMIHOCTH. B kaxmoil, ¢asze /rpymme/ namiibl
COCIMHEHBI TTapaJIIETBHO.
H3BecTHO:
U (Uag, Usc, Uca)=220B (nnHeiiHbIe HAITPSKEHHS);
P avn =40BT (MOIIHOCTH OIHO# J1aMIIBI);
na=54, ng=100, Nc=54 (uwmc0 namn B Kaxka0# ¢ase /rpymre/).
Ornpenenutsb:
Uo(Ua, Ug, Uc) - dasuble HanpsKeHUs /Ha STH HAPSKEHUS PaCCUNTAHbI BCE BKIIOYEHHBIE B CETh
JIAMITBI HAKAJIMBaHUA/;
I, I, lc- dha3HbIC (OHM )K€ TMHEWHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIisieMble Kax10# (a3oi /rpymmoit gamr/.
P - MomHOCTB, TOTPEOIIEMYIO TIENBIO /BCEMU JaMIIaMu/.
[TocTpouTh BEKTOPHYIO TUArpaMMy TOKOB HH3 Hee IpaUUueCKH ONPEACTUTh BEIIMYMHY TOKA B
HEUTpabHOM MpoBoAe |y.
2. B TpexmpoBOIHYIO CeTh Tpex(a3HOro TOKAa, BKIIOYEHHI MO CXeMe "TPeyroibHUK" TPH TPYIIIBI
ANEKTPUYECKUX JIaMI HaKaJIMBaHWsS OJMHAKOBOW MoIIHOCTH. B kaxmoil ¢asze /rpymme/  mammbl
COCUHEHBI TTAPAJUICITHHO.
W3BecTHBbI:
Uy (Uag, Usc, Uca)=220 B (uHeliHbIC HAMTPSHKEHUS ),
Liasm =0,114 A (TOK 0HO¥ JTaMITBI);
Nap=44, Npc=176, Nca=44 (ducio namm B Kax o dase /rpyrmie/).
Onpenenurs:
P ,avn — MOIITHOCTE OJTHOM JIAMITHI,
IaB, Isc, lca - ha3HbIe TOKH (TOKH, MOTpEOIIEMbIE KaX 10H TPYIIION Jamm);
Pag , Pgc, Pca - MomHOCTH, TOTpeOIIsieMble Kaxk 101 (a3oii /rpymnmoii Jamir/;
P - momHOCTE, MOTPEOIsIeMYIO LIENBIO /BCEMU JTaMITAMHU/ .
[TocTpouTh BEKTOPHYIO TUArpaMMy HaIpsDKEHUH U TOKOB U M3 Hee TpadMuecKy OnpeaesuTh BETHIUHY
TOKOB la, I, ¢ B TMHEHHBIX TPOBOAX.

Bapuanr 9
1. B 4eThlpexmpoBOAHYIO ceTh Tpex(a3HOTo TOKa BKIIOUEHBI IO cxeMe '"3Be3na'" TpU TPYIIbI
ANEKTPUYECKUX JIaMIl HaKalWBaHHWS OJMHAKOBOM MOIIHOCTH. B kaxmo#, ¢aze /rpymme/ mammbl
COEJIMHEHBI TTapaJIIEIBHO.
H3BecTHO:
U (Uag, Usc, Uca)=380B (inHeiiHbIe HATPSHKEHHS);
Payn =75BT (MOIIHOCTH OTHOM JIaMIThI);
Na=50, Ng=12, N¢=12 (uucno namm B Kaxa0# dase /rpymme/).
Onpenenurs:
Uo(Ua, Ug, Uc) - dasuble HanpspkeHUs /Ha 3TH HAMPSKEHUST PACCUNTAHbBI BCE BKIIOYCHHBIC B CETh
JIAMITbI HAKAJIMBaHUA/;
I, I, lc- dba3HBIC (OHU k€ TMHEWHBIE) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIIsieMble Kax 10 (a3oit /rpymmoit samr/.
P - MomHOCTB, TOTPEOIIEMYIO TIENBIO /BCEMU JIaMTIaMU/ .
[TocTpouTh BEKTOPHYIO JUarpaMMy TOKOB M3 Hee TpaUuecKu ONpeAeTUTh BEINYMHY TOKA B
HEHTpaJIbHOM IpoBoe I.
2. B TpexmpoBOAHYIO CeTh Tpex(a3zHOro TOKa, BKIIOUEHBI MO cXeMe "TpPeyroibHUK'" TpH TPYIIBI
ANEKTPUYCCKUX JIaMI HaKaJIMBAHWS OJMHAKOBOW MOIMHOCTH. B Kaxmoi ¢asze /rpymme/  Jamibl
COCUHEHBI TAPAJUIETBHO.
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W3BecTHRI:

U (Uag, Usc, Uca)=127 B (uHeliHbIe HAIPSHKEHUS ),

lianm =0,787 A (TOK OIHOI JTaMITBI);

Nap=14, Npc=14, NcA=56 (umcio jgamir B Kaxaoi (dase /rpyrie/).
Ornpenenursb:

P samm — MOIITHOCTH OJTHOM JIAMITHL,

IaB, Isc, lca - ha3HBIe TOKH (TOKH, MOTPEOIIIEMbIE KX 10 TPYITION Jam);
Pas , Psc, Pca - MomHOCTH, HOTpebisiemble KaXk ol (a3oii /rpymmoin Jami/;
P - MomHOCTB, MOTPEOISIEMYIO LIETIBIO /BCEMH JIaMITAMU/ .

ITocTpoUTh BEKTOPHYIO TUArpaMMy HaIIPSHKEHUH U TOKOB U M3 Hee TpauecKu ONpeeIuTh BETHUYUHY
TOKOB la, I, Ic B IMHENHHBIX TpOBOJAX.

Bapuant 10
1. B 4eThIpexmpoBOAHYIO CeTh Tpex(}a3HOTO TOKAa BKJIIOYEHBI IO cxeme '3Be3ma" TpW TPYIIIBI
AJIEKTPUUYECKUX JIaMIT HaKaJIMBAaHUS OJMHAKOBOM MOITHOCTH. B Kkaxmo#, ¢ase /rpymme/ gamibl
COCIMHEHBI TTapaJIJIETBHO.
H3BecTHO:
U (Uag, Usc, Uca)=220B (nnHeiiHbIe HAITPSKEHHS);
Pavn =150BT (MOLITHOCTH OHO# JIAMITBI);
na=44, ng=11, nc=11 (uucno namm B Kaxa0# (ase /rpymme/).
Ornpenenurs:
Uo(Ua, Ug, Uc) - basuble HanpsKeHUs /Ha STH HAPSKEHUS PaCCUNTAHbI BCE BKIIOYEHHBIE B CETh
JIAMITBI HAKAJIMBaHUA/;
I, I, lc- dha3HbIC (OHM K€ IMHEHWHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIIsieMble Kax 104 (a3oi /rpymmoit gami/.
P - momHOCTE, MOTPEOIsIeMYIO LIENBIO /BCEMU JTaMITAMHU/ .
[TocTpouTh BEKTOPHYIO TUArpaMMy TOKOB HH3 Hee IpaUueCKH ONPEICITUTh BEIMYMHY TOKA B
HEUTpaIbHOM MpoBoae |y.
2. B TpexmpoBOIHYIO CeTh Tpex(a3HOro TOKa, BKIIOYEHHI MO CXeMe "TPeYroibHUK" TPH TPYIIIBI
ANEKTPUYECKUX JIaMI HaKalIMBaHWs OIMHAKOBOW MoIIHOCTH. B kaxmoit ¢asze /rpymme/  namisl
COCTUHEHBI TTAPAJUICITHLHO.
H3BecTHBHI:
U (Uag, Upc, Uca)=220 B (rHeliHbIC HAMIPSHKEHUS ),
Lian =0,682 A (TOK OHO¥ JTaMITBI);
Nap=88, Npc=44, Nnca=132 (uuco namm B Kaxa0i (ase /rpyrmre/).
Onpenenuts:
P ,avn — MOIITHOCTE OJTHOM JIAMITHI,
IaB, Isc, lca - ha3HbIe TOKH (TOKH, MOTpEOIIEMbIe KaX 101 TPYyNoi Jamm);
Pas , Psc, Pca - MotmHOCTH, IOTpeOiisieMble Kak 101 (ha3oii /rpymnmnoi Jami/;
P - MomtHOCTB, MOTPEOISIEMYIO LIETIBIO /BCEMU JaMIIaMu/.
[TocTpouTh BEKTOPHYIO TUArpaMMy HaIPsDKEHUH M TOKOB U M3 Hee TpaMuecKy OnpeesuTh BETHIUHY
TOKOB la, I, ¢ B TMHEHHBIX TPOBOAX.

Konrpomupyemsie komnerenuu: OK 01, OK 02, I[IK 1.1, IIK 1.2, [IK 2.3
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Kpurepun oneHku 3a1a4 B KOHTPOJIbHOI padoTe:
Kaxnass 3amada omeHuBaeTcs B Oaylax MO KPUTEPUSIM YKa3aHHBIM HUKe. MakcumaabHOe
KOJIMYECTBO OAJIOB 3a Ka)IyIo 3a1aqy 8, 3a aBe 3a1aun 16 6amios.

3HaHUs, yMEHUSA [Tpuznaku babt
3: cymHOCTh ¢u3uueckux mpo- | 5. [IpaBHIBHO pacCUUTHIBAET SICKTPUUECKUE IIETIH B 2
[ECCOB, MPOUCXOSAIINX B | COOTBETCTBUU C METO/JaMHU pacueTa LeTneu.
ANEKTPUUYECKUX HETsIX
6. IIpaBUIBHO OLIEHUBAET PE3yJILTATHl PACUETOB TOKOB, 2
0JIHO(a3HOTO TMEPEeMEHHOr0 TOKa, . .
. | HampsbKeHU, MOIIHOCTEH U JPYTUX XapaKTepUCTUK

MIOPSAZIOK pacyeTa ux napameTpoB; -

i AIIEKTPUYECKUX LIECNIEN.
V: MIPOU3BOIUTH pacuer T 5

. ABWJIHHO BBIMOJHSAET BEKTOPHBIC AHArPAMMBI.

[1apaMeTpoB NEKTPHUUECKUX b p Auarp
Lerieit;
CTPOUTHL BEKTOPHBIC THATPAMMBI. 8. IlpaBuJIbHO  HAXOIWUT  HEU3BECTHbIE  BEIMYMHBI, 2

HCIIOJIB3YA BCKTOPHBIC AUArpaMMBlI.

Ha onenky «5» HeoOxoaumo Habpath 16 6anos;

Ha OLICHKY «4» - 12 Gasios;
Ha OLIEHKY «3» - 8 OaJsIoB.
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JlabopaTopHbIe U NpaKkTHYecKHe padoThl

IIpakTnyeckas padora Ne 1
Pacuer aJiekTpocTaT4ecKoM Lemnu.
Heab: Hayuntbcs nNpou3BOAUTH pacdeThl NIEKTPOCTATUYECKUX LENEH C pa3IMyHbIMU BHUIaMU
COEIMHEHHI KOHJIEHCATOPOB.
KonTpoJibHbIe BOonpockl
1.Yto0 Takoe INEKTPUICCKUN TOK?
2.Yro Takoe Cuia ¥ IIIOTHOCTh TOKa? B KakuX eAnHUIaX OHU U3MEPSIOTCS?
3.KakoBa npuuuHa 3JeKTpUUECKOTO COMPOTUBICHUS?
4.B Kakux eIMHULIAaX U3MEPSETCS COIIPOTUBIIEHUE?

IIpakTnyeckas padora Ne 2

IIpoBepka aeiicrBus 3akoHa OMa U1 y4yacTKa Henu.
Heab: DxcniepuMeHTaNbHBIM IIyTEM YOEAUTCS B CIIpaBEAIMBOCTH 3aK0oHa OMa.
KonTposbHbIe BONPOCHI
1. Kak 3aBUCHT BeIMYMHA TOKA OT COIPOTUBIIEHUS LIETIH IIPU ITOCTOSHHOM HAIPSHKEHUU?
2. Kak 3aBUCHUT BEeJIMUYUHA TOKA OT HANPSKEHUS IPU IOCTOSHHOM COIIPOTHBIICHUH LenH?
3. Kak uzMeHsieTcs TOK B pa3BETBICHHOH LIETN MPH MOCOSTHHOM HaIpsHKEHUH?
4. Ha3oBuTe CBONCTBA MAapauIEIbHOTO COEIMHEHUS PE3UCTOPOB.

IMpakTnyeckas padora Ne 3

Pacuer 3j1ekTpHYeCKHUX Lenei.
Heab: HayunThcs paccyuThIBaTh ApaMeTPhl JIEKTPUUIECKHUX IEMeH.
KouTtpoJbHbie Bonpochl
1. Kak 3aBUCHT BeTMYHHA TOKA OT COMPOTUBIIEHUS LIETIH MTPH MOCTOSHHOM HAIPSHKEHUH?
2. Kak 3aBucuT BenunHa TOKa OT HAIPSKCHUS ITPU ITOCTOSAHHOM COIIPOTUBJICHHUN IIGHI/I?
3. Kak u3mensiercs TOk B pa3BeTBICHHON IIEMH MPU MOCOSTHHOM HANPSKEHUU?
4. Ha3oBuTe CBOMCTBA MapaieIbHOTO COSAMHEHUS PE3UCTOPOB.

IIpakTHyeckas padora Ne 4
Pacuer MaroHuTHoOM LeNH.
Heasb: [lonyunTs HAaBBIKM pelICHUs MPSIMOM 3a/1aud pacdyeTa HEpa3BETBICHHONW MAarHUTHOW LN,
YCTaHOBUTB 3aBUCHMOCTb CHJIBI TOKA B KaTyIIKE,

IIpakTnyeckas padora Ne 5
IIpoBepka AeiicTBUS 3aKOHOB 3JIEKTPOMATHUTHOM MHIYKIHH.
Hesab: DkcrepUMEHTAIbHBIM IyTEM YOETUTCS B CIPaBeUIMBOCTH 3aKOHOB 3JIEKTPOMArHUTHOM
HUHAYKIOUU.

JlaGopaTopHoe 3ausitue Nel
HccaenoBanue Hepa3BeTBJICHHOM LeNH MEPEMEHHOI0 TOKA

Heanb: [TonyunTs TpakTUYECKUM HABBIK B COOPKE CXeM, U3yueHne (PU3NUECKHUX MPOIECCOB B MU
MEPEMEHHOT0 TOKA C BKIIFOUEHHEM B HEE aKTUBHOT'O CONPOTHUBIICHUS ,MHAYKTUBHOCTH U €MKOCTH.

KoHTpoJbHbIE BONIPOCHI

1. Kak u3MEHSAIOTCA TaJieHUs HANPSKEHW Ha aKTUBHOM COMPOTHBICHUHW U EMKOCTHU TIPU
W3MEHEHUU YaCTOThI CETH?

2. Yro mpexacrapinseT coboii BekTopHas nuarpamma’? Kak ona crpourcs?

3. Kak u3aMeHseTcss EeMKOCTHOE COITPOTUBJICHHE ITPH H3MEHEHHH EMKOCTH KOHJIeHcaTopa?

JlabGoparopHoe 3aHsTHE Ne2
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HccaenoBanue pa3BeTBJICHHOM e IEPEMEHHOI0 TOKA
Heasn: MccnenoBanue npouecchl, MPOUCXOASAIINE TPU PE3OHAHCE TOKOB.
KonTposbHbie BOpochl
1. Ilpu KaKuX yCJIOBHSIX B I BO3HUKAECT PE30HAHC TOKOB?
2. Ilepeuuncnure cBOMCTBA pE30HAHCA TOKOB.
3. IlpuBeauTte mpuMepsl MPAKTHYECKOTO MPUMEHEHHUS Pe30HaHCa TOKOB.

JlaGoparopHoe 3ansiTue Ne3
HccaenoBanne uenu Tpexga3sHoro ToKa.

Leab: HayuuThCA U3MEPATH TOKU U HAIPSHKEHUS TpeX(Pa3HOi 1IEeNH U BBISICHUTH OIBITHBIM ITyTEM
pOJIb HEUTPAITILHOTO IPOBOJIA.

KonTposbHbIe BONPOCHI

1. Kak u3MeHsIOTCS NUHEWHBIE W (ha3HbIe HANpPSHKCHUS Tpex(a3zHOW cUCTeMBbl 0e3 HYJIEeBOTO
MPOBOJIA TIPH: a) OOPBIBE JTUHEHHOTO MTPOBOIa; 0) 0OpHIBE (Pa3bl; B) KOPOTKOM 3aMbIKaHUU (pa3bl?

2. KakoBo Ha3Ha4YeHHE HYJIEBOTO MPOBOIA?

3. [louemy (a3bl reHepaToOpa COCTUHSIOT TOJIBKO «3BE301»?

4. Yro Takoe niepekoc paz?

IIpakTnueckas padora Ne6
O3HaKkoMIIeHHe ¢ KOHCTPYKIHEH 3J1eKTPOU3MepHUTEIbHbIX IPUOOPOB

eab: MO3HAKOMUTBLCS C MAarHUTORJICKTPUUYECKOM, AICKTPOMATHUTHOM, JICKTPOJIMHAMUYCCKOM
cucremamu DUII. HayuuThes mo oO03HaYeHHSIM, Ha IIKalle MOMy4aTh HEOOXOAMMYIO MH(MOPMALUIO O
pudope.

KonTposbHble BONPOCHI

1. Yro Ha3pIBaeTCS IICHOMN ACICHUS MpruOopa? 4yBCTBUTECILHOCTHIO?

2. Cucremsr DUIL.

3. Uro Takoe KJ1acC TOYHOCTHU?

4. Kakue ycioBHbIE 0003HAUEHUSI HAHOCAT Ha IIKaJbl IPUOOPOB?

IIpakTuyeckas padora Ne7
HN3mepenue 3jieKTpHUYECKUX CONPOTHBJIECHMI
Heanb: Hayuntbcs u3MepsTh CONPOTUBICHHWE NPU MOMOIIM YKa3aHHBIX NMPHOOPOB M CPaBHUTH
Pe3yNbTaThl ISl ONPEIEICHNUS TOUHOCTH.
KonTpoJsbHBIE BOIPOCHI
1.YTo Ha3wIBaeTCs 1IEHOM JIeJIeHUsI TpUOOpa? 4yBCTBUTEIIBHOCTHIO?
2.MeTozbl U3MEPEHUS COIPOTUBIICHUN?
3.Yro Takoe abCONOTHAs MOTPEUIHOCTh?
4.YT0 Takoe OTHOCUTENbHASI IOTPEIIHOCTD?
5.Knaccudukanus conpoTuBieHUH.

JlaGopaTopHas padora Ned
HcnbiTanne aCHHXPOHHOTO YJICKTPOABUTIATEJIS

Heanb: IlpakTHueckoe mnocTpoeHHe pabOUYMX XapakTEPUCTUK TpPex(Pa3HOro ACHUHXPOHHOTO
JBUTATENs C KPOTKO3aMKHYTBIM POTOPOM.

KoHTpoJbHbIE BONIPOCHI

1. KakoB mnpuHIMD paboThl Tpex(a3HOro AaCHHXPOHHOTO JABHUraTeNss C KOPOTKO3aMKHYTHIM
poTopom?

2. OOBsicCHUTE CO3/1aHUE BPALIAIOIIETOCs] MAarHUTHOTO MOJsA TpexQa3zHOH OOMOTKON MalllWHBI
MEPEMEHHOT0 TOKA.

3. OT yero 3aBHCUT CKOPOCTh BpAIllEHUs BPAIAOLIET0Cs MAarHUTHOTO TOJIs?

JlabopaTopHoe 3ansiTue NeS
48



HcnbiTanue oqHopasHoro rpancgopmaTopa B peskuMe X0J0CTOI0 X012, KOPOTKOI0 3aMbIKAHUA U
MO/ HATPY3KOM

Heanb: wuccnenoBath pexXuMbl paboTel  TpaHchopmaropa. Ompenenuts  KodIPPHUIUEHT
tpancopmartopa u KIIJ| tpancopmaropa. IlpoBeputrh 3aBUCHMOCTh HANpPSDKEHUS HAa BTOPHUYHOM
oomortke u KI1J] Tpancdopmaropa oT Harpy3Ku.

KonTposbHbIe BONPOCHI

1. Jlaiite  ompeneneHue  tpaHchopmartopa,  kodpdummenta  Tpanchopmammm,  KIIJ]
TpaHcopmaropa.

2. Onumwure npuHIUI paboThl TpaHchopMarTopa.

IpakTuyeckoe 3ansiTue Ne8
OmnpenesieHne napaMeTpoB U XapaKTEPUCTHK MOJIYIIPOBOIHUKOBOIO IH01a
Heapb: 3KCEpUMEHTAIBHO W3MEPUTHh BOJBTAMIIEPHYIO XapaKTEPUCTHKY IOJIYIPOBOJAHUKOBOIO
JIMO0/1a U 110 HEH ONPEJEIUTh €r0 OCHOBHBIE CBOMCTBA
KounTtpoJbHbie Bonpochl
1. O6psacHUTE NPUHIUT AEUCTBUS MOIYIIPOBOIHUKOBOTO IMO/A.
2. IlepeunciuTe CBOMCTBA AMOA, BKIOYEHHOTO B IPSIMOM U 00OpaTHOM HaIpaBlICHHUH.

IIpakTnyeckoe 3ansaTue Ne9
OnHoga3Hblii ABYX NOJTYyNEPHOAHBIN BHINPAMHUTEb.
Heas: HccnenoBath pabOTy MOCTOBOTO BBIIPSMUTENST B CPABHUTEIBHOM OIIEHKE C
OJITHOTIOIYIIEPUOAHON CXEMOM.
KoHnTpoJibHbIe BOonpochl
1. Onumwre knaccupUKaLMIO BHIIPIMUTENEH.
2. Tlosicaute paboTy Pa3IMYHBIX CXEM BBITPSIMUTEIICH.

JladopaTropHoe 3ansTue Ne6
H3y4yeHue ycTpoiicTBa M IPMMeEHEHHUE 3JIEKTPOHHOI0 ocuLIIorpaga
LeJsib: 03HAKOMHUTBCS C YCTPOWCTBOM, Ha3HAYCHHEM OCIuIIorpada.
KonTposbHbie BONPOChI
1.YcrpoiicT ocumumorpad.
2.0prassl ynpaslieHus ocuuiuiorpada.
3.Ilpumenenne ocuusiorpada.

Kpurepun onenkn 1a00paTOpHBIX U NPAKTHYECKUX PadoT:

PesynbraroM paboThl MO KaxAOW J1abOpaTOpHOW paboTe sBIAETCS OPOpMIIEHHWE OTYETa U €Tro
3amuTa. OLeHKy 3a 1a00opaTOpHYyI0 paboTy IpenoiaBaTeb BBICTABIISAET MOCIE 3aIUThl OTYETA.

JlaGopaTopHbie pabOThI OIEHUBAIOTCS IO MATHOATIFHOM IIKaJIe:

«5» 0a/110B BBICTABJISIETCH 00y4YaI0IIEMYCsl, €CJIH:

— paboTa BBINOJIHEHA TIOJHOCTBIO M TPABWIBHO; paboTa BBINOJIHEHA MO IUIAHY C y4YeTOM
TpeOoBaHUI 0e30MacHOCTH; paboTa BBIMOJHEHA CaMOCTOATENBbHO; padoTa cllaHa ¢ COOJIIOJICHHEM BCEX
CPOKOB; COOIOACHBI BCE MpaBuia 0(hOpMIICHHUS OTUYETa; CeNIaHbl IPAaBUIIbHBIE BBIBOJBL;

— BO BpeMs 3allUThl OOYYarOIIUIiCs NMPaBHJIBHO MOHMMAET CYIIHOCTh BOIPOCA, JaeT TOYHOE
OMMpEACIICHUE W HCTOJIKOBAHHME OCHOBHBIX HOHHTHﬁ, CTPOUT OTBET 11O CO6CTBGHHOMY IjIany,
COIIPOBO’KAAET OTBET NMpPHUMEPaMH, YMEET NMPUMEHUTh 3HAHWS B HOBOW CUTYAIlMHM, MOXKET YCTaHOBHUTb
CBA3b MCXKAY HU3ydYaCMbIM M pPaHEC H3YYCHHBIM MATCpUaIOM H3 KypCa, a TaKXE C MaTcpualioM,
YCBOCHHBIM IIPH U3YYEHUH IPYTUX TUCHUTUINH;

«4» 0ass1a BhICTABJISIETCH 00y4YaKOIIEMYCsl, €CJIU:

— paboTa BBIIOJHEHAa MPAaBUIBHO C YYETOM 2-3 HECYIIECTBEHHBIX OIIMOOK HCHPABICHHBIX
CaMOCTOSITENILHO TI0 TPeOOBaHUIO MpernoaaBarens; padoTa ciaHa B cpok (10O ¢ OMo3/1aHueM Ha JBa-TpH
3aHATHS), €CTh HEKOTOPBIE HEJI0UEThl B 0(DOPMIIEHUH OTYETA;
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— BO BpeMsl 3aIUTHl OOYYAIOUIMICS MPaBUIBLHO MOHUMAET CYIIHOCTh BOIMPOCA, TACT TOYHOE
olpesieNieHue M UCTOJIKOBAaHHE OCHOBHBIX MOHSTHUM, HO OTBET JaH 0e3 HCIOJb30BaHUS COOCTBEHHOTO
IUIaHA, HOBBIX MPHUMEPOB, 0€3 MPUMEHEHHUs 3HAHWH B HOBOHM CHUTyalluu, 0€3 HCIOJIb30BaHUS CBSA3CH C
paHee U3yYEHHBIM MaTepUaIoM U MaTepUaioM, YCBOCHHBIM IIPU U3YUCHUU APYTUX AUCLUUIUIMH;

«3» 6aJs1a BBICTABJISAETCA 00y4aI0IEMYCSl, €CJIN:

— paboTa BBHINOJHEHA MPAaBWJIBHO HE MEHEe YeM Ha IOJIOBUHY WJIM JOMyLIeHa CYIIECTBEHHAs
omnOKa, HO OOydaroOUIMiics BianeeT 00s3aTeIbHBIMU 3HAHMSIMHM U YMEHHUSMHU 10 MPOBEPSEMON TeMe;
oOyyaroluiicss MHOTOKPAaTHO oOpaliaercs 3a MOMOIIBIO MpenojaBates; padoTa caHa ¢ OMO3JaHUuEM
Oonee Tpex 3aHATHUH; B O(POPMIICHMHM OTYETa €CTh OTKJIOHEHHS M HECOOTBETCTBHS NPEABSABISCMBIM
TpeOOBAHUSM;

— BO BpEMs 3alllUThl OOYyYaroUIWiiCsl MPaBUIBHO IMOHMMAET CYIIHOCTb BOIIPOCAa, HO B OTBETE
UMEIOTCS OTJIeNIbHbIE POOEIIbl B YCBOGHUHU BOIPOCOB KYpCa;

«2» 06aJu1a BBICTABJISAETCA 00y4al0IeMYCsl, €CJIN:

— BBIIOJHEHO MEHBIIE TIOJOBUHBI MPEAJIOKEHHBIX 3aJaHuii, nomymieHsl 1Be (u Oosnee)
CYIIECTBCHHBIC OMIMOKH B X0Ji¢ pabOThI, MOKA3aBIINEe, YTO OOYYAIONIMIICS HE BIAJEeT 00sM3aTeIbHBIMU
3HAHUAMHU M YMEHHUSMHU [0 JAHHOW TeMe B NOJHOM OObeMe, OOy4arouluiicsi BBIMNOJHSET paboTy C
MOMOIIIBIO0 TIpernojaBaressi; paboTa claHa ¢ HapyIIEHHEM BCEX CPOKOB; MMEETCS MHOTO HapyIICHUH
paBmI OPOPMIICHHUS.

B maHHOM ciiydae oOydwaromuiicst He AOIMycKaeTcsl K 3ammre oTdera. Pabora 1omkHA OBITH
UCIIPaBIIEHA C YYETOM HEIOCTATKOB.

— IpU 3alIUTEe OTYeTa OOYy4aroUIMiicsi HE MOXKET OTBETUTh HU Ha OAMH U3 IOCTABJIEHHBIX
BOIIPOCOB.

B nanHOM ciydae oOydwaromuiicst OyJeT AONYIIeH K MOBTOPHOW 3alIMTE OTYETa TOJBKO IOCIE
JUKBUJIAIIUU MPOOETIOB B 3HAHUH y4eOHOT0 MaTepuaa o Teme 1abopaTropHoi paboThI.
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Bomnpocsl 11 caMOCTOSTEIbHOM MOATOTOBKH K IK3aMEHY

1.  TlepcrieKTHBBI pa3BUTHS JICKTPOIHEPTETUKH, FIEKTPOTEXHUKH, HIEKTPOHUKH.

2. OOmwme cBeneHUs 00 AIEKTpUYECKOM TMosie. HampspkeHHOCTh, HANPSOKCHHE, MOTCHIIHAI.
COOTHOIICHUS MEXKTy HUMH.

3. DIJeKTpUYECKU# TOK, €ro HalpaBJICHUE U IUIOTHOCTh. CHIla TOKA U CIUHUIIBI €€ H3MCPEHHSL.

4, Ilonsarue o0 SHGKTpOHBH)I(YIIICﬁ CHUJIC W HAIPsOKCHUKW Ha 3aXKMMaX HMCTOYHHKA. EI[I/IHI/IHBI
HU3MCPCHUA 3THUX BCIIUYNH.

5. DJexkTpuyeckoe CONMPOTHUBJICHHE, EIWHMIBI HU3MepeHus. HasHaueHwe pe3UCTOpOB U
peocTaToB.

6.  OOuMe CBeJACHUS O BIMSHUHM TEMIIEPATYPhl Ha 3JICKTPUUECKOE COMPOTHUBICHUE PA3IMIHBIX
MaTepUaJoB.

7.  TlousTHe 00 3JIEKTPUYECKON 1IN U €€ JICMEHTaX.

8.  3axon Oma A yyacTKa [Eenu | JIsl IOJTHOH IIETIH.

9.  DiekTpuyecKas SHEPrHs U MOIIHOCTb, CIMHUIIBI K3MEPEHHSI ATUX BEJIUYHH.

10. TIlepssrit 3akon Kupxroda.

11. TlapamienbHOe cOeTUHEHHE PE3UCTOPOB, XapaKTEPHbIE OCOOCHHOCTH.

12. TlocnemoBaTenbHOE COSAMHEHHE PE3UCTOPOB, XapaKTepHbIE OCOOCHHOCTH.

13. Bropoii 3akon Kupxroda.

14. TennoBoe AeCTBUS PIEKTPUUECKOT0 TOKA, 3aKoH Jlkoynsa- JleHna.

15.  MarsauTHOE noJje 3IeKTPUYECKOro TOKa, ero nzoopaxxenue. IlpaBuno OypaBuuka.

16. XapakTepuCTUKH MAarHUTHOTO TOJsI, 0OO3HAYCHHWE WX U CAMHUIBI U3MEPEHHS: MarHUTHas
MHIYKINSL, HAIPSDKEHHOCTh MAarHUTHOI'O I10JIs1, MArHUTHBIN [TOTOK, HAMarHN4YMBaroLas CUa.

17.  AGconroTHasi ¥ OTHOCUTEIbHAS MAaTHUTHAS TPOHHUIIAEMOCTh, UX (PH3HUECKUI CMBICI.

18. IIpoBOAHHUK C TOKOM B MarHUTHOM IOJI€. DJIEKTPOMarHuTHast Cuia.

19. SIBnenue 31EKTPOMArHUTHOW MHIYKIIMH MIPU ABIKEHUH TPOBOTHUKA B MATHUTHOM TIOJIE.

20. Knaccudukaius 31eKTPOU3MEPUTEIIBHBIX PUOOPOB.

21. VYcrpoiicTBO, NPHHOMN JEHCTBHA W 00JAaCThb NPHUMEHEHHS MarHUTOAJIEKTPHUYECKOTO
U3MEPUTEIIBHOTO MEXaHU3MA.

22. YCTpOWCTBO, TPUHIMII JEHCTBUS W  00JacTh MPUMEHEHHsS  SJICKTPOMAarHUTHOTO
U3MEPUTEIIBHOTO MEXaHU3MA.

23.  YCTpOHCTBO, TPUHIMIT ACWCTBUS M OO0JIACTH TNPUMEHEHUS DIIEKTPOJAWHAMHYECKOTO W
(beppoAMHAMUYECKOTO U3MEPUTEIHLHOIO MEXaHU3MA.

24. PacmmpeHue TpeAeNoB U3MEPEHUs] aMIEPMETPOB U BOJIBTMETPOB MarHUTODJIEKTPUIECKOM
cucremsl. LIIyHTBI 1 T0GaBOYHBIE COMPOTUBIICHHUS.

25.  CnocoOsl U3MEpEeHus: CONPOTHBIICHHH.

26. CnocoObl U3MEpEeHHUsI MOIIIHOCTU. DJIEKTPOAUHAMUYECKUI BATTMETP.

27. VI3amepeHwHe dIIEKTPHUECKON YHEPTUU OAHO(BA3HBIM cueTunkoM. [lokITIoueHne cueTuuka.

28. IlpuHuMI AEHCTBUS reHepaTopa NEPEMEHHOT0 TOKa.

29. [IlepeMeHHBI TOK, MTHOBCHHOE, MaKCHMaJlbHOE W JEHCTBYIOIIECE 3HAUCHUE; TEPHO,
4acToTa.

30. TI'paduueckoe wu300paKeHWE CHUHYCOMJTAIBHBIX TIEPEMEHHBIX BEIMYHMH TPU TTOMOIIH
BOJIHOBOHM M BeKTOpHOM auarpamm. Pasza. HauansHas dasa, cisur das.

31. llenmb mepeMEHHOTO TOKA C aKTUBHBIM COMTPOTHBIICHHEM.

32. llenb nepeMEeHHOr0 TOKa C UHAYKTUBHOCTBIO.

33. Ilempb mepeMEeHHOTO TOKA C EMKOCTBIO.

34. Hepa3BeTBieHHass 1IeNb [E€PEMEHHOIO TOKA € HWHAYKTHUBHOCTBIO U aKTHBHBIM
conpotusieHneM. [1onHoe conpoTUBIEHNE, BEKTOPHAs JUarpaMma HanpsKeHH.

35. Hepa3BeTBieHHass LeNb IEPEMEHHOIO TOKa, COJEprKalllas AaKTHMBHOE COINPOTHUBIICHUE,
MHIYKTUBHOCTh M €MKOCTh. BEKTOpHas quarpamma HarpsKeHUH U TPEeyroJIbHUK COMPOTHUBIICHUH.

36. Pe3oHaHc HampsbKeHUH B HEPA3BETBICHHOM IENMM MEPEMEHHOTO0 TOKAa; €ro OCOOEHHOCTH,
MIPUMEHEHHUE.

37. AxTHUBHas, peakTUBHAs U MOJHAsI MOIIHOCTHU IEPEMEHHOTO TOKA, UX €AUHUIIBI U3MEPEHHUSL.
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38. llemp mepeMeHHOr0 TOKa C MAPAUICIBHBIM COCIMHEHUEM AaKTUBHO-WUHIYKTHBHOTO U
€MKOCTHOT'O COTIPOTUBIIEHUH, PE30HAHC TOKOB, €r0 0COOEHHOCTH, IPUMEHEHUE.

39. IlpuHuun necTBus U yCTPOHCTBO TpeX(a3HOro CHHXPOHHOTO reHepaTopa.

40. @azHble W JUHEHHbIE HAMPSHKEHUS YETBIPEXMPOBOJHOM Tpex(a3zHOM CHCTEMBbI MpH
COeIMHEHUHN 0OMOTOK I'€HEepaTopa 3Be3/101, X COOTHOILICHHE.

41. Coenunenue TpexdasHbIX MOTpeOUTENCH 3BE3/I0M NpPH PAaBHOMEPHOH M HEPABHOMEPHOM
Harpyske; pojib HEMTPaJIbHOIO IPOBO/A.

42. CoenuHeHue TMOTPEOUTENICH TPEYrOJbHUKOM IIPU PAaBHOMEPHONH M HEpPaBHOMEPHOM

Harpyske.
43. MomHocts Tpex(da3zHON CHUCTEMBI TPH COCAMHCHUHM TOTpPEOUTENeH 3BE3A0W U
TPEYTOJIBLHUKOM.

44, YcTpoWCTBO M Ha3HaUYCHUE TPaHC(HOPMATOPOB.

45. Tlpunnun aeiictust ogHodaszHoro Tpanchopmaropa, KoapGUIeHT TpaHchopMauu.

46. HomuHanbpHbIEe IapaMeTpbl TpaHC(HOPMATOpa: MOIIHOCTb, HANIPSKEHUE, TOKH.

47. Tlorepu u KI1J] Tpancdopmatopa. 3aBucumocts KIIJ{ ot Harpy3ku.

48. OO6mme cBenenus o TpexdasHbIX TpaHchopMaTopax.

49. VYcrpoicTBo Tpex(hazHOro aCHHXPOHHOTO ABUTATEIIS.

50. Ilpunnun neiictBus Tpex(da3HOro aACHHXPOHHOTO JABUraTes.

51. VI3MeHeHue HaNpaBICHHS BPALICHHUS TPEX(Pa3HOTO ACHHXPOHHOTO JIBUTATEIIS.

52. OOuiue cBeeHUs 0 CBOWCTBAaX TpeX(Pa3HOro aCHHXPOHHOTO JBUraTelsl U €ro IPUMEHEHUH.

53. TlonsTre 00 yCTpOCTBE AIIEKTPUUYECKIX MAITHH MOCTOSIHHOTO TOKA.

54. IlpuHuun neicTBus reHepaTopa MOCTOSIHHOTO TOKA.

55. Kiaccudukanus reHepaTopoB MOCTOSHHOTO TOKA 10 CII0C00y BO30YKICHUS.

56. IlpuHnun neicTBus 3JIEKTPOIBUTATENS TOCTOSIHHOTO TOKA.

57. Ponb nmyckoBoro peocrara npu IMycke 1EeKTPOABUTaTeIeH MOCTOSHHOTO TOKA.

58. PerynupoBaHue  4acTOThl  BpallleHHss W  M3MEHEHHWE  HAIpPaBJIEHUS  BpAIECHUS
(peBepcupoBaHue) ABUTATENICH TOCTOSIHHOTO TOKA.

59. OcHOBHbIE CBOMCTBA U 00JIACTh IPUMEHEHUS JIEKTPOABUTaTeN el TOCTOSHHOTO TOKA.

60. IlonsTue 006 3nekTponpuBoe. PexxumMbl pabOTHI ABUTATENICH B SJICKTPOITPUBO/IE.

61. Kparkue cBeieHHsI O MyCKOPETyJIUPYIOILEH anmnaparype py4yHoro yrnpaBieHHs..

62. 3ammTHOE 3a3eMIJICHHE, €r0 Ha3HAUEHHE, YCTPOMCTBO, KOHTPOIb COCTOSHUSI.

63. Kiaccuduxanus u npuMeHeHUe 3IEKTPOHHBIX TPHOOPOB.

64. TlonsaTHE O ABYXDJEKTPOIHOM JaMIle  paboTe ee B CXeMe MPOCTEHIIETr0 BHITPSIMHUTEIIS.

65. IloHsTHE O MOTYMPOBOJHUKAX U UX CBOWCTBAX.

66. VYcTpoiicTBO, XapaKTEpPUCTHKA W IPUMEHEHUE TIOTYIIPOBOIHUKOBBIX JHOIOB.

67. IloHsATHE O TPAH3UCTOPAX U UX MPUMEHEHHUHU B HJIEKTPOHHBIX YCTPOHCTBAX.

68. IlonsTre 00 ycTpoiicTBE, MPUHIIMIIE ICHCTBHS U IPUMEHEHUH THPUCTOPA.

69. Ha3naueHue u CTpyKTypHas cxema BelIpsAMuTeNs. OIHO- UM JABYXIIOJIYIIEPUOAHOE
BBITIPSIMIICHUE.

70. Ha3HaueHMe 3JIEKTPOHHOIO YCHJIUTENS M €0 CTPYKTYpHAs cXema.

71. OO6mue cBeneHus 00 PIEKTPOHHBIX TeHEpATOpaXxX, UX Ha3HAUEHHUE.

72. TlonsTtue 00 ycTpoiicTBe, MPUHIMIIE ISHCTBHS U HA3HAYCHUH ocLuiuiorpada.

73. T'uOpuaHble, TOIYNPOBOTHUKOBBIE HHTErPAIbHBIE MHUKPOCXEMBI, HX KIacCUPUKAIUSI |
IIPUMEHEHHE.

74. CrpykrypHas cxema MUKpoOBM.
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TunoBoil BApHAHT 3K3aMEHAIIMOHHOT0 OMJIeTa /ISl IPOMEKYTOUYHOM aTTecTAlMU

KY -54
OTXT — crpykryproe noapazaenenue OpUIIC — pumana Caml'YIIC

DK3AMEHAILIMOHHbBIN BUJIET Nel

OI1.02 DrexTpoTeXHHUKA U IIMEKTPOHUKA

YTBEPXIAIO
3aMecCTUTENb TUPEKTOpa TI0
yuebHoit paboTe

PaccmoTtpeno Ha 3acemaHun
MpeaMETHOHN (IIMKIOBOM) KOMUCCHUHT
« » 20 T.

I'pymma__ Cemectp I _
IIpencemarens ITLK « » 20 T.

OIIeHI/IBaeMLIe KOMIICTCHIIUN :

OKO01, OK02, OK03, OK04, OK05, OK06, OK07, OK08, OK09, TIK 2.2, I1K 2.3, I1K 3.1, IIK 3.2,IIK 4.4,
JIP10,JIP13,JIP25,JIP27

HHcTpyKIuA 17151 00y4al0IHUXCH:

1. BnumarenpHO npouuTaiiTe 3a/1aHUE.

2. KoHTpoJIbHO-U3MEpHUTEIbHBIE MaTePHUAJIbI COAEPKAT 25 OUJIECTOB.

3. VYkazauus: B 3aJJaHMSIX Y4acTH A HEOOXOAMMO JaTh HanOOJIee MOJHBINA OTBET; YacTU B — BBITOJIHUTH
pacuer 3a7aud ¢ HeOOXOAUMBIMH MOsICHEHUSIMH; yacTh C — COCTaBUTH IEKTPHUUECKYIO CXEMY COTJIACHO
3a1aHUI0.

Kpurepun oneHku:

Yacth A COCTOWT U3 2 TEOPETUUYECKUX BOIIPOCOB, KAXKI0€ MPABUIIHBHO BHIMIOTHCHHOE 3a1anne 9actu A- 10
0as1, KoJrn4ecTBO OayuIoB 3a yacth A — 20 0aJlIoB;

UYacts B coctout u3 1 pacueTHOro 3aanusi, NpaBHUJIbHOE BBHITTOJIHEHHOE 3a/1aHnne 4yacTu b - 20 6amios;
Yacte C COCTOUT M3 MPAKTHYECKOTO 3aJaHus, IPABUIILHO BBIOJIHEHHOE 3a1aHue - 20 6aios;
MakcumanbHOE KOJIU4ecTBO 0amioB- 60 6amios.

KOJIMYECTBO MPABWIBHBIX | KOJIMYECTBO IPABHIBHBIX OTBETOB
OTMETKA (OLICHKA) o
OTBETOB B OayuIax B %
5 (OTIM4YHO) 52-60 6annoB 86 -100
4 (xopomio) 46-51 GamioB 76 - 85
3 (YAOBIETBOPUTEINIBHO) 37-45 6annoB 61-75
2 (HeYIOBJIETBOPUTEIILHO) 0-36 6amoB 0 - 60

BPEMH BBINMOJTHCHUA KAKI0I0 3aJaHUl H MAKCUMAJIbLHOE BPpEeMs Ha IK3aMECH:
Yacte A — 15 mun; gacts B — 20 MuH; yacte C — 10 MuH.
Bcero na sk3amen — 45 MuH.

Yacts A.
1. OHI/IHII/ITe ABJICHUC SHCKTpOMaFHI/ITHOﬁ I/IH)IYKIII/II/I.

2. Pacckaxure 1npo (1)1431/1%01(1/16 OCHOBBI pa6OTI>I MOJIYITPOBOAHHUKOBBIX HpI/I60pOB

Yacrs b.
Pemmmre 3amauy:
R C L
o——J—A}—rn

Hano: U =120 B; R =20 Om; Xc =50 Om; XL=40 OMm

Haiitu: Z, I, P, Q, S., mocTpouTh BEKTOPHYIO JUarpammy.

Yacrtp C. CO6CpI/ITC QJICKTPUUCCKYIO LICIb OJId U3MEPCHUS COIMPOTUBIICHUS PE3UCTOPA HYJICBBIM
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METO/IOM, IPUBEAUTE HEOOXOIUMBIE TIOSICHCHHUSI.

ITajI0HBI OTBETOB
Yacts A.
SIBJ1eHMe DJIEKTPOMATHUTHON UHIYKIMHU

AHenenue osnuxnosenus 3/]C 6 nposooHuke 1ubo noo oeucmeuem UsMeHsoue20cs MAeHUMHO20
nous, aubo npu O0BUNCEHUU €20 6 MACHUMHOM Nojle, HA3blBAeMCs SGIeHUeM IeKMPOMASHUMHOU
UHOYKYUU.

IIycTh B MAarHUTHOM I10JIE C UHAYKIMEN B ABUraeTcs mpoBOJHUK ¢ HEKOTOPOU CKOPOCTHIO V, IIPH
3TOM Ha ero KoHiax Bo3Hukaer IJIC nHayKIuu:
E=B-9-1l-sina

Hanpasnenue 3JIC omnpenensercss mo mnpaeusy npaeoil pyKu:. €CIv JaJOHb IPABOM PYKH
PaCTOJIOKUTh TaK, YTOOBI MATHUTHBIC JIMHUU BXOJWIIA B HEE, & OTOTHYTBIN MO/ MPSMBIM YTJIOM OOJIBIION
najer yKa3blBaJl HallpaBjeHUE JIBH)KCHHS MTPOBOIHUKA, TO BBITPSIMIICHHBIC YETHIPE MajIblla PYKA YKAXKYT
HarpaBieHue unayuupoBannoi J/1C.

Benmnunna 9/1C 3aBucHT OT yriia o:

1. Ecnu npoBogHUK mepecekaeTcss TUHUAMU MarHUTHOW MHIYKUIHUU TOJ MPSMBIM yTJIOM, TO
Ha ero KOHIIaX BO3HUKAET MakCUMalIbHO Bo3MoskHast DJIC aeKTpoMarHuTHOM WHIAYKIIMH

ecii 0=90°, To sin 90°=1, torma E = B-9 |l = max

2. Ecnu npoBoHUK pacronokeH BI0Jb TUHIUI MarHUTHOW MHIYKIIMH, HE TIEPECEeKaeTCs UMH,
TO Ha ero koHmax JJIC He BO3HHKAET.

ecim a=0°, To sin 0°=0, Torma E = 0.

SIB1eHMe DJIEKTPOMATHUTHON HHAYKIHMH B 3AMKHYTOM KOHTYpe.

B 3aMKHYTOM KOHType SIBJIEHHE DSJIEKTPOMAarHUTHONM MHIYKIIMM MOXXET BO3HHKATh B JBYX
CIIyJasix:

1. Ecnu HemoJABMIKHBIM KOHTYp MepeceKaeTcsi HU3MEHSIOIUMCS MAarHUTHBIM 0JIEM;

2. Ecnm caM KOHTYp mepeABUTaeTCs B MATHUTHOM IIOJIC.

[TycTh KOHTYp HepeceKkaeTcss U3MEHSIOIUMCS MAarHUTHBIM TTOJIEM.
I/IC anexmpomacHUmMHOU UHOVKYUU 6 3AMKHYMOM KOHMYpe NpsAMO NpPONOPYUOHAIbHA

CKopocmu USMEHEHUA MACHUMHO20 NOMOKA, 83MOll CO 3HAKOM CMURYC).
do
dt
3HaK «MUHYC» TOBOpUT 0 HampasieHuu JJIC, kotopoe onpenensiercs no npasuny Jlenya: npu
W3MEHEHUHM MarHUTHOTO TOTOKa, MPOHM3BIBAIOLIEIO KOHTYp, B mocienHeMm Bo3HukaeT JJIC Takoro
HaIrpaBJICHHUS, YTO O6yCJ’IOBJ’IeHHI>H71 €10 TOK HpOTHBOI{CfICTByCT U3MCHCHHUIO MAarHUTHOI'O ITOTOKA.

Ecnu B MarauTHOM 1moje nepeABUTACTCA paMKa, UMCIoIast 0 KOJIMICCTBO BUTKOB, TO

_ do
e = wdt

e =

HpOI/I3BeI[eHI/Ie KOJIMYCCTBA BUTKOB PAMKH Ha BHeMeHTapHBIﬁ MarHUTHBIM MOTOK HAa3bIBACTCS
ANIEMEHMAPHBIM NOMOKOCYENTIEHUEM.

dy = w- - do
IToaTOoMy
d
o= W
dt

3]:[(: HHAYKOWUH B 3aMKHYTOM KOHTYPC paBHa CKOPOCTH H3MCHCHUSA NMOTOKOCICIINICHUA 3TOr'0 KOHTYpa,
B3STOM CO 3HAKOM «KMHUHYC».

dDu3uyecKkne 0CHOBBI Pad0ThI MOJIYNIPOBOIHUKOBBIX NPUOOPOB
B coBpeMeHHOI TEXHUKE I U3TOTOBJIEHUS ITOJYIPOBOJHUKOBBIX KPUCTAIIIOB UCIIOJIB3YIOT
3JIEMEHTBI YETBEPTOU rpyninbl nepruoandeckon cuctemol Jl. 1. MenaeneeBa repMaHuii 1 KpEMHUM,
aTOMBI KOTOPBIX UMEIOT IO YETHIPE JICKTPOHA Ha BHEITHUX BAJIEHTHBIX 00onoukax. Kpucraminyeckue
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PEILIETKH 3TUX AJIEMEHTOB CTPOSATCS TAKUM 00pa3oM, YTO KaK/bIi aTOM CBS3aH C COCETHUMH JBYMSI
KOBQJIEHTHBIMH CBSA35IMH, YTO MOKHO IIPEJCTABUTh KaK ABMKEHHE JABYX IEKTPOHOB 110 OAHOI opOuTe,
OXBAaTBIBAOLICH SApa JBYX COCEIHUX ATOMOB.

Bcenencrsue manoii mmpuns! (1 3B) 3anperieHHo 30HbBI TOJIYIIPOBOHUKA TEIJIOBbIE KOJIeOaHUs
aTOMOB CIIOCOOHBI COOOLIUTH BAJCHTHBIM JJIEKTPOHAM DSHEPrHI0, JOCTATOYHYIO JUIsI Tepexoaa Hu3
3aIl0JIHEHHOH BaJIGHTHOH 30HBI B CBOOOJIHYIO 30HY IIPOBOAMMOCTH. Kakblil Takoi mepexo MpUBOAUT K
BO3HUKHOBEHUIO MMapbl HOCUTENEH 3apsia: CBOOOAHOTO IEKTPOHA B 30HE MPOBOJUMOCTH U CBOOOIHOTO
JHEPreTUYECKOr0 COCTOSIHMS — JBIPKM — B BAaJICHTHOM 30He. [loj neicTBMEM NPUIOKEHHOIO K
KPUCTAIULY HAIpPSDKEHUS 3JIEKTPOH IIPOBOJMMOCTH JIBHXKETCS «HABCTPEUy» HIIEKTPUYECKOMY MO0, a
JIEKTPOH B BAJIEHTHOW 30HE 3aHMMaeT CBOOOJHBIH YpOBEHb, OCBOOOXk/as CBOM YpOBEHb Ui IPYroro
NIEKTpPOHA. DTO MOKHO pPaccMaTpUBaTh Kak JBUYKEHHUE IMOJOKUTEIBHOIO 3apsia (IbIpKM) B
HAIPABJICHUU DJIEKTPUYECKOTO IOJIA.

['eneparust map CBOOOJHBIX, T. €. CIIOCOOHBIX MepeMelaTbcs MOA ACHCTBUEM MPUIIOKEHHOTO
HaNpsDKeHUs, 3apsioB  JIelaeT KpPUCTAl  CHOCOOHBIM — IPOBOAUTH  DJIEKTPUYECKUH  TOK, a
3JIEKTPOIPOBOTHOCTH TAKOTO KPUCTAJIIA HA3bIBAETCSI COOCTBEHHOM.

OpnHOBpeMEHHO C 00pa3oBaHMEM IMap HOCHUTEIEH YacTh 3JIEKTPOHOB W3 30HBI IPOBOAUMOCTH
CIIOHTAHHO MEPEXOAUT O0OPaTHO B BAJICHTHYIO 30HY, H3J1y4asi KBAHThI SHEPrUU. DTOT MPOLIECC HA3bIBAETCS
pexkomOuHanuedt nap. Ilpu mocTosHHON TemmepaTrype YCTaHABIMBAETCS IMHAMUYECKOE DPABHOBECHE,
OIIpEEIIAIONIEe KOHIIEHTPALNIO CBOOOIHBIX AJIEKTPOHOB U ABIPOK (IIPU JaHHOU TEMIEpaType).

YemM BbllIe TEMIIEpaTypa, TEM BbIlIE KOHIIEHTPALUs CBOOOIHBIX HOCUTENEH 3apsaa, TeM Ooublie
COOCTBEHHAs 3JIEKTPONPOBOJIHOCTD KPHCTAILIA.

JUis yBenmMuYeHUs KOJMYECTBa CBOOOAHBIX HOCUTENH 3apsja B KPUCTALI IOJYIPOBOIAHHMKA
N00aBJISIOT MIPUMECH: JIEMEHTHI TPEThel WU MATOM rpymnmbl Tadbauuel Menaeneesa. [Ipu atom nepexon
HOCHUTeNIeH 3apsja B CBOOOJHOE COCTOSIHUE NPU HAJUYMU HPUMECHBIX YPOBHEH CYILIECTBEHHO 0O0Jer-
4aeTcsl, TaK KaK COKPAILAeTCs Y4acTOK 3alPElICHHOM 30HbI, KOTOPBIM 3JIEKTPOHAM HAJI0 IPEOIOJIETh.
IIpoBoguMOCTh KpUCTa/LIa BO3PACTAET.

DEKTPONPOBOJHOCTh, BO3HUKAIOIIYIO 3a CUET IPUMECHBIX aTOMOB, Ha3bIBAIOT IPUMECHOM.

[IaTMBaneHTHAass NpUMECh B UYETBIPEXBAJIEHTHOM  KPUCTAUIE  CO3JAa€T  DJIEKTPOHHYIO
JJIEKTPOIPOBOAHOCTh, @ IPUMECH, IOCTABIAIONIAS DJEKTPOHBI B 30HY IIPOBOJMMOCTH  Ha3bIBAIOT
JNOHOpHOH. Kpucramiel ¢ 3J€KTPOHHOM 3JIEKTPONPOBOJHOCTBIO, B KOTOPBIX JJIEKTPUUECKHUH TOK
CO3/1aeTcsl YHOPSAOUYEHHBIM JBUKEHUEM OTPHUIATEIbHBIX 3apsA0B, Ha3bIBAIOTCS KPUCTAJUIAMU THMA N (OT
negative — oTpuIaTeNbHBIN).

TpexBaJIeHTHAsl aKLENTOpHAas NPHUMECh B YETBIPEXBAJICHTHOM KPHUCTAIUIE CO3JAET JBIPOYHYIO
AJIEKTPOIIPOBOJIHOCTb, a MpPHUMECh, OTOMparomias d>JIEKTPOHbI M3 BAJIEHTHONW 30HBI Ha3bIBaeTCA
akuenTtopHo. Kpucrtamiel ¢ ABIPOYHOM 3IEKTPONPOBOAHOCTBIO, B KOTOPBIX JJIEKTPUYECKUH TOK.
CO3JIaeTCs YIMOPAI0YEHHBIM JBM)KEHUEM MTOJIOKUTEIbHBIX 3aps/10B, HA3bIBAIOTCA KPUCTAJUIAaMU TUIIA P (OT
POSitive — MOJIOKUTEIBHBIN ).

Hapsiny ¢ OCHOBHBIMU HOCHUTENISAMH 3apsil0B HEKOTOPYIO POJIb B CO3JAHUM JJIEKTPOIPOBOIHOCTH
WUTPAIOT HEOCHOBHBIE HOCUTEIHM, KOJIMYECTBO KOTOPBIX CYIIECTBEHHO BO3PACTACT INPHU 3arpsA3HECHUU
KpUCTalUla IIOCTOPOHHUMHU IIpUMecCsAMU. B Kpucrammax N TUIA OCHOBHBIMU HOCHUTEIISAMH SBIISIOTCA
JJIEKTPOHBI, HE OCHOBHBIMH - JbIpKH. B KpuCTajmlax p-TUIa OCHOBHBIE - JIBIDKM, HEOCHOBHBIC -
JJIEKTPOHBL.

Yacts B.

R C

L
o—C J——f—=¥n

Hano: U =120 B; R =20 Om; Xc =50 Om; XL=40 OMm
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Haiitu: Z, I, P, Q, S., nOCTpOUTh BEKTOPHYIO JUATPAMMY.

Penrtenue:

Onpez[en}leM IIOJIHOC COIIPOTUBJIICHUE LCIIN
Z=+fR? + (X, =X )} =1/20% + (50— 40)* =22,40m

Haxonum TOK, mpoTeKaronui 1o uenu
U120,
Z 224

Haxoaum akTHBHYIO MOIIHOCTb, IOTPEOJIIEMYIO LIETIBIO
P=1°-R=54%.20=58328m

Haxoaum peakTHBHYIO MOIIIHOCTb, TOTPEOIIIEMYIO IIETIbI0
Q=17-(X_ —X.)=54?-(50 —40)=291,66ap

Haxoaum noianyo MOIHOCTb, OTPEOIIIEMYIO IIETIbI0
S=U-1=120-54=648B4

Crpoum BekTOpHyI0 auarpammy. [[nst 3Toro ompenensieM NaJeHHUE HANPSIKEHUS Ha KaKIOM
COIIPOTHUBIIEHUH, BBIOMpaeM MacuITad MO TOKY W HAIpPSDKEHHIO M PACCUMTHIBAEM JUIMHBI BCEX

BEKTOPOB.
U, =1-R=54-20=108B
A
UL:I-XL:5,4-50:27OB
UC=I-XC:5,4-4O=216B
M :1A;M :40E
| em’ U oM
U
IU :—A:@:Z?cm
A MU 0
U
|U =—L=@=6,80M
L MU
U
IU :—C:ﬁZS,“-CM
C MU 40
| =L:E:5,4CM
l M1
Yacts C.

st u3MepeHus: COMPOTHBIICHHSI PE3UCTOpa HYJIEBBIM METOJIOM HEOOXOIUMO HCIOIb30BaTh

I/ISMepI/ITCJ'IBHHﬁ MOCT IIOCTOAHHOI'O TOKaA. HpI/I 9TOM HOAKIHOYCHUE MOCTA MMPOU3BOAUTCA B CICAYHOLICM
MOPAAKE: K 3aKUMaM «b» moaKII09aeTCss HCTOYHUK MUTaHUS (FaJIBBaHI/I"IeCKI/Iﬁ 3J'IeMeHT), K 3aKuMaM «X»

MNOAKIIFOYACTCA HCU3BCCTHOC COIIPOTUBJICHHC.

Bpamennem pydek MocTta HEOO0XOAUMO J100UTHCA

paBHOBECHUA MOCTA, KOTOPOC OIPCACIIACTCA IO HYJICBOMY IIOKAa3aHWIO T'aJIbBAHOMCETpA. Ilocae storo

MPOU3BOAUTCA MOACUCT BEJIUYHNHBI COIIPOTUBIICHUSA.
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