MHUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUSA P®
®I'bOY BO «bpsHCKMI rOCY1apCTBEHHBIN TEXHUYECKHUIA
yauBepcure™(bI'TY)

[Nomrexumueckuit komwtemk ([IK BI'TY)

( )
JOKYMEHT NOANNCAH
SNIEKTPOHHOW NOAMUCbIO yTBEP}K]‘IAIO
Pextop ®I'bOY BO BI'TY

Ceptudukar: 00DF212636081B4F2FEC2C849AFF43F11D

Bnageney: ®egoHuH Oner Hukonaesny

Hencteutenen: ¢ 27.07.2023 no 19.10.2024 OH q)eZ[OHI/IH
\. J

«29» anpens 2022 r.

®OH/J OOEHOYHbBIX CPEACTB
y4€OHOM JUCIUTLTMHBI
OI1.13 OcHOBBI 3JIEKTPOHUKH U JICKTPOTEXHUKH

CrieruanbHOCTh: 15.02.14 OcHauieHue cpeacTBamMu
AaBTOMAaTHU3alIlUHU TEXHOJIOI'NYECKHUX

InpoueccoB U MMponu3BOACTB
YpoBeHb 00pa3oBaHMs BEIITYCKHUKA.  cpeaHee MpodecCHOHAIBHOE 00pa30BaHKe

(CITO)
[IpucBanBaemast KBaTU(UKAIIHS: TexHuk
dopma oOydeHHS: OYHas

Cpoxk nonmyuenust CITO mo ITICC3: 3 roxa 10 mecsren

YpoBenb 06pazoBaHus,
HEOOXOIMMBIH I MprUeMa Ha
ob6yuenue mo ITIICC3: cpeaHee ob1Iee oOpa3oBaHKE

bpsiack 2022



DoH/| OLIEHOYHBIX CPEACTB
y4eOHOM JUCHUIUINHBI
OI1.13 OCHOBBI 3JIEKTPOHUKH U JIEKTPOTEXHUKH
(manee — DOC)
st crienmansaocty 15.02.14 OcHalienue cpeacTBaMu aBTOMAaTH3alMU
TEXHOJOTHYeCKHUX MPOLEeCcCOB U MPOU3BOACTB

Pazpaboran(n):
npenonasatens [IK BI'TY E.T'. Cepreesa
PII paccmoTpena u o100peHa Ha 3acelaHuu
MPEIMETHO-IIMKIIOBO KOMUCCUH«ABTOMATH3ALIHS
TEXHOJIOTHYECKUX MTPOLECCOB U MPon3BOACTB» [1K
BI'TY (manee — IILIK)
oT «29» ampenst 2022 r., mpotokos Ne 9
[Ipencemarens 1K E.I'. Cepreera
CoracoBaHoO:

3amectutens qupekropa [IK BI'TY
0 y4eOHO-METOIMUECKOM paboTe T.E. banamona

© Cepreesa E.I'

© ®I'BOY BO «bpsHCcKwHit
TOCY/IapCTBEHHBINTEXHUYECKUI
YHUBEPCUTET»



COJIEPKAHUE
1. ITacnopT KOMIIJIEKTa KOHTPOJIbHO-OLIEHOYHBIX CPEJICTB
Error! Bookmark not defined.
2. Pe3ynbTarhl OCBOEHUS Y4€OHON AUCIUIUIMHBI, TOAJIEKAIINE POBEPKE
Error! Bookmark not defined.
3. O1ieHKa OCBOCHUS yUeOHON TUCIUIUIUHBL:
Error! Bookmark not defined.

3.1. ®opMbI U METOABI OLICHUBAHUSA
7

3.2. TunoBsle 3a/1aHusl J1JIS OLICHKHA OCBOEHUS YYCOHOUM TUCITUTUTUHEI

4, KOHTpOJII)HO-OIIGHO‘{HBIG MaTCpuaJIbl AJIA HpOMC)K}’TO‘IHOﬁ arTeécranguu 110

e (51003 (01 8117 (611070803 171 5 (SN TP PPPPPRTT

5.Ilepeuens BOIpocoB AJisl IpoBeaeHus 1udpepeHIMpOBaHHOrO 3a4eTa

10



1 HMACIIOPT ®OHJA OHEHOYHBIX CPEJACTB
YUYEBHOU JUCHUIIVIMHBI
OII13 OcHOBBI YJIEKTPOTEXHUKH U JJICKTPOHUKHU

1.1 OOGnacte npumenenust doHJa OLIEHOYHBIX CPEJICTB YUEOHONU AUCIUIUIMHBI
OIL.13 OCHOBBI 3JIEKTPOTEXHUKH U IIEKTPOHUKH

®ona ouenounbix cpenacts (GOC) yuebnoit aucuumummabl  OIL.13 OcHOBBI
ANEKTPOTEXHUKU W  DJEKTPOHUKH TMpEJHA3HAYeH JJii KOHTPOJsS M  OIEHKH
00pa3oBaTeNbHBIX JOCTUKEHUU CTYJACHTOB, OOYYaIOMUXCS IO CHEIUATBHOCTH
15.02.14 Ochnamenue cpeACcTBaMH aBTOMATH3alUMU TEXHOJIOTMYECKHUX IPOLECCOB H
MIPOM3BOJICTB(IIO  OTPACIISIM), oceouBmux guciuiinHy  OIL13  OcHoOBBI
ANEKTPOTEXHUKH M DJICKTPOHUKHU, KOTOpas SIBISETCS  YacCThbIO OCHOBHOM
npodeccroHaabHON 0oOpa3zoBarenbHOM mporpamMmbl B cooTBercTBUU ¢ PI'OC mo
cnermaiibHOocTH  CIIO cnetuanbHocT  15.02.14  OcHaieHue cpeacTBamu
aBTOMATHU3AIIUA TEXHOJOTMYECKUX MPOIIECCOB U MPOU3BOACTB (MO OTPACISIM)B YaCTH
OCBOCHUS HOBOT'O BHUIa TpodeccruoHanbHoi nestenbHocTr (BII) TexHuka.

OOC BKIIIOYACT KOHTPOJBHBIC MaTEPUAIIBI JJIS TIPOBEICHUS TEKYIIETO, PyOESKHOTO
KOHTPOJIS, UTOTOBOM aTTECTaIlUH.

@OHJT OIECHOYHBIX CPEACTB y4eOHOM TUCIUIUINHEI OIl.13 OcHOBEI
ANEKTPOTEXHUKA M JJIEKTPOHUKH  pa3paboraH Ha ocHoBe DenepalibHOTO
rocy/IapCcTBEeHHOTo oOpaszoBatenbHoro crangapra (PI'OC) mno chnenuanbHOCTH
cpeadero mnpodeccruonanbHoro obpaszoanus (CIIO) cmemumansHoctn  15.02.14
OcHalleHre  CpeACTBaMHM  aBTOMATH3allMM  TEXHOJIOTMYECKMX  IPOLIECCOB  H
HPOM3BOJCTB(IIO OTPAC/IIM) B YacTH OCBOCHHUS HOBOTO BHIa NPO(eCcCHOHATBHOM
neatenbHocTy (BII/]) TexHuka.

2 .CBoaHbIe JaHHbIE 00 00bEKTAX OlleHUBAHUS, OCHOBHBIX MOKA3aTeJsIX OLIEHKH,
THIAX 32JJaHUH, (POPMAX ATTECTALUM

HNucuumraa OIL.13 OcCHOBBI 3EKTPOTEXHUKH U 3JIEKTPOHUKUA MPUHAIICKUAT
npodeccuoHansHOMY Y4eOHOMY IHKIY, SIBJISETCS oOmenpodeccuonanbHoM
y4eOHON NUCIMILTAHOM.

B pesynbrare ocBoeHust AUCHUIIIMHBI OCHOBBI AIEKTPOTEXHUKH U
AIIEKTPOHUKH, CTYACHT IOJDKEH 00sanaTh npenycmorpeHabiMu ®I'OC no
cneuunanbHocTd 15.02.14 OcHanienue cpecTBaMu aBTOMATH3ALUK TEXHOJIOT MUECKUX
MPOLIECCOB U MPOU3BOJICTB(IIO OTPACIISAM) B YACTH OCBOCHUSI HOBOT'O BUA
npodeccronansHoi nestensHocTH (BIIM) Texauka obmmmu 1 mpodecCrnoHaATbHBIMU
KOMIETEHIUAMMU:

OK 01. Bsibupats cioco0Osl pemienus 3a1a4 npoPecCuOHATBHON IS TEIbHOCTH,
MIPUMEHHUTENIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBasiTh MOUCK, aHATU3 U UHTEPIPETALNIO0 HHPOpMAITUH,
HEO0OXOMMOM /sl BEITIOJIHEHUS 3a1a4 MPO(HECCUOHAIBHOU JIESITEIbHOCTH.

OK 03. [1nanupoBaTh 1 peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHATIBHOE U
JUYHOCTHOE Pa3BUTHE.



OK 04. PaboTaTh B KOJJIEKTUBE U KOMaHJE, 3(P(PEKTUBHO B3aUMOIEUCTBOBATH C
KOJUIETAMH, PYKOBOJICTBOM, KJIMEHTAMH.

OK 05. OcymiecTBasTh YCTHYIO U IMCBbMEHHYI0 KOMMYHHUKALAIO Ha
rOCYy/IapCTBEHHOM $I3bIKE C YYETOM OCOOEHHOCTEN COLMAIIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 06. IIposiBAATh rpa)k1aHCKO-MaTPUOTUYECKYIO TTO3ULIMIO, AEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHUE Ha OCHOBE TPAJIULIMOHHBIX 00II€YET0BEUYECKIX LIEHHOCTEH.

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOUIEH CPeJibl, pecypcocOepeKeHuIo,
3¢ (PEeKTUBHO 1€MCTBOBATH B UPE3BBIYAHHBIX CUTYAIUSX.

OK 08. Mcnonb3oBath cpeAcTBa GU3HMUECKON KYJIbTYPhI IJI1 COXpAaHEHUS U
YKpEIUIeHUs 3JI0pOBBS B Mpoliecce MPOPECcCHOHAIBHON ASSTENbHOCTH U TOIICP KAHMS
HEO0OXOIMMOT0 YPOBHS (PU3NYECKON NMOATOTOBIEHHOCTH.

OK 09. Ucnonb3oBaTh MHOOPMAITMOHHBIE TEXHOJIOTUU B MPOPECCUOHATIBHON
NEATEITBbHOCTH.

I[NIK 1.1. OcymecTBiasTh aHaIM3 MMEIOUUXCS peHieHul s BbIOOpa
IPOrpaMMHOI0 OOecredYeHusl JUisl CO3JaHHsl M TECTUPOBAHMS MOJIETU AJIEMEHTOB
CUCTEM aBTOMAaTH3aI[MU HA OCHOBE TEXHUYECKOr0 3a/IaHMUS.

I[IK 1.2. PazpabGarbiBaTh BHUPTyaJIbHYIO  MOJENb  DJEMEHTOB  CHUCTEM
aBTOMAaTHU3allMK Ha OCHOBE BHIOPAHHOTO MPOrPaMMHOT0 00ECIIEYeHUS] U TEXHUYECKOTO
3a/1aHUS.

IIK 1.3. IIpoBoauTh BHUpPTyaJdbHOE TECTUPOBAHHWE pa3pabOTaHHON MoJIeNIn
AJIEMEHTOB CUCTEM aBTOMATHU3AIMH JJIsl OIIEHKU (DYHKIIMOHAJIBHOCTH KOMIIOHEHTOB.

[IK 1.4. ®opmupoBaTh MakeT TEXHUYECKOW NOKYMEHTAIlMU Ha pa3pabOTaHHYIO
MOJEJb 3JIEMEHTOB CUCTEM aBTOMATHU3aLINH.

I[IK 2.1. OcymiecTBasiTh BBIOOpP OOOpYAOBaHUS W DIEMEHTHOW 0a3bl CUCTEM
aBTOMATH3allid B COOTBETCTBMU C 3aJlaHMEM U TpeOOBaHHEM pa3padOTaHHOMN
TEXHUYECKOW IOKYMEHTAIIUU HA MOJIEb JJIEMEHTOB CUCTEM aBTOMATU3AIUU.

I[IK 2.2. OcymecTBJsITh MOHTa)XX M HaJIaAKy MOJEIH 3JIEMEHTOB CHUCTEM
aBTOMAaTHU3alliM Ha OCHOBE pa3pabOTaHHON TEXHUYECKOH TOKYMEHTAIUH.

IIK 2.3. TIpoBOAWTH MCHBITAHUS MOJEIM SJIEMEHTOB CHCTEM aBTOMAaTH3allUM B
peasbHBIX YCIOBHSX C IENbI0 MOATBEPKACHHUS pabOTOCIIOCOOHOCTH M BO3MOKHOM
ONTHMH3ALUH.

I[IK 3.1. IlnanupoBaTh pabOTBI O MOHTAXY, HAJNAAKe W TEXHHUYECKOMY
00CITy’)KMBaHMIO CHUCTEM U CpEICTB aBTOMAaTHU3allMM Ha OCHOBE OpraHU3al[MOHHO-
pacrtopsiAUTENbHBIX TOKYMEHTOB U TPEOOBAHUN TEXHUUECKON JJOKYMEHTAIUH.

[IK 3.2. Opranu3oBbIBaTh MaTE€pPUATBHO-TEXHUYECKOE oOecrmedueHne padoT Tmo
MOHTaXy, HaJagKke U TEXHHUUYECKOMY OOCIY>KMBAaHUIO CHCTEM U CPEICTB
aBTOMAaTHU3aLINH.

IIK 3.3. Pa3zpabarbiBaTh MHCTPYKLUHMH U TEXHOJIOIMYECKHUE KapThbl BHIIOJIHEHUS
paboT 1 MOAYMHEHHOIO MEpPCOHAJIa MO MOHTaXy, HAJIaJKe U TEXHUYECKOMY
00CITy’)KHUBAHHMIO CUCTEM U CPEICTB ABTOMATH3aLUU.

I[IK 3.4. OpraHu3oBbIBaTh  BBINOJHEHUE MPOU3BOJCTBEHHBIX  3aJaHUU
MOJTYMHEHHBIM [EPCOHAIOM.

IIK 3.5. KonTponupoBaTh KauecTBO pabOT IO MOHTaXy, Halagke U
TEXHUYECKOMY OOCIYXMBAHHMIO CHCTEM M CPEACTB aBTOMATH3aLMH, BBIITOJIHIEMBIX



MOJYMHEHHBIM MEPCOHAJIOM M COOJIIOJEHHE HOPM OXpaHbl Tpyla M OEpeRIUBOTO
IIPOU3BOJCTBA.

[IK 4.1. KontponupoBaTh TEKyIIHE MapaMeTpbl U (PAKTUUECKUE MOKa3aTeau
paboThl CHUCTEM AaBTOMATH3alMd B COOTBETCTBUU C TpeOOBAaHUSMH HOPMATHUBHO-
TEXHUYECKOW TOKYMEHTAIMU ISl BBISIBIICHUS! BOBMOYKHBIX OTKJIOHEHUH.

IIK 4.2. OcymecTBiaiATh JUAarHOCTUKY HPUYHMH BO3MOKHBIX HEUCIIPABHOCTEU WU
OTKa30B CUCTEM ISl BBLIOOpAa METOAOB U CIIOCOOOB UX YCTpaHEHUS

I[IK 4.3. Opranu3oBblBaThb padOThl IO YCTPAHEHUIO HEMOJIAJ0K, OTKAa30B
000pyAOBaHUS U PEMOHTY CUCTEM B paMKaxX CBOEH KOMIIETCHIIHH.

Kapra ¢popmupoBanus kKoMmeTeHIun

DopMbl YueOHOH padoThl
Kowmmeren | J1eKumon | Cemunap | Jlabopar | Ipaktuy | Camocro | YueGuas | IIpomssoac
— HbIE CKHe OpHbIE ecKHe ATeJIbHASL | TMPAKTHK TBeHHAsl
3aHATHSL | 3aHATHSA | 3aHATHS | 3aHATHS padoTa a MPAKTHKA
1 2 3 4 5 6 7 8
IIK 1.1.-1.3| OK1- OK 9 IIK 1.1.-4.3| TIK 1.1.-4.3] OK1- OK 9
OK1- OK 9 OKI-OK9 | OKI- OK 9

B pesynbrare ocBoeHUs yueOHON MUCIMIUIMHBI 00YYarOIIUICS TOJDKEH YMETh:
YUTATh MPUHIUITHATBHBIC JIEKTPUUYECKUE CXEMBI, CXeMbI COCTMHEHUHN U TTOAKITIOUCHHH;
B pesynbrare ocBoeHUs y4eOHOM TUCIIUIUTMHBI O0yJarOITUHCS T0KeH 3HATh:
Ha3HAYCHHUE DJIEMEHTOB 1 OJIOKOB CUCTEM YIIPABIICHHS, OCOOCHHOCTH UX PabOTHI,
BO3MOKHOCTHU MPAKTUIECKOTO TIPUMEHEHHUSI, OCHOBHBIC IMHAMUYECKHE
XapaKTEPUCTUKH DJIEMEHTOB U CUCTEM JICMEHTOB yIPABIICHUS;
TEXHUYCCKHUE XapaKTEPUCTHUKH JIEMEHTOB CUCTEM aBTOMAaTH3alIUH,
MPUHITUITHAIIBHBIC YJIEKTPUUECKUE CXEMBI;

3.®opMbI U METO/IbI OLIEHMBAHMSI

[IpeqmeToM OIICHKM OCBOCHUS SIBJSIIOTCS YMEHMS, 3HAHHS YYCOHOW JTUCIUIUTHHBI
OCHOBBI ~ DJICKTPOTEXHUKH W  DJICKTPOHUKH, CTYJACHT JIOJDKEH  00J1ajaTh
npeaycMotrpeHHbiMu - @I'OC mo cneruanbHocTu 15.02.14 OcHaienue cpeacTBamu
aBTOMAaTH3aIlUM TEXHOJIOTHUUYECKHUX MPOILIECCOB U MPOU3BOJICTB (IO OTPaACIIM

Tadauua 2DopMbl 1 METOJIBI KOHTPOJIS M OIICHKU PE3YyJbTaTOB 00 yICHUS

1. MHTepnperanus pe3yabTaToB HAOMIOACHUHN 3a NEeSITEeIbHOCThIO OOYYaromerocss B MPOLECcce OCBOECHUS
00pa3oBaTeNbHOI MPOTrpaMMBl.

2. Texymuii KOHTPOJb B hopMme:

- YCTHOTO OTBETA

- 3QIIUTHI MPAKTUYECKUX U JIaDOPaTOPHBIX paboT;

- TECTUPOBAHMUS;

- ToMarHen paboThl;

- oTu€Ta TO TMPOJENaHHOW BHEAYIUTOPHOH CaMOCTOSATENbHOW pPadOTe€ COrIACHO WHCTPYKIUU
(mpencraBneHue mocoous, mpe3eHTauu /OykiueTa, THPOPMAIIMOHHOE COOOIICHNUE).

4. UtoroBast aTTecTanus B KBAIM(UKAIIMOHHOTO dK3aMeHa (Jiisl crieruanbHocTi15.02.14).
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IIpu oueHUBaAHUM MCIIOJIB3YeETCH S- 0alJIbHASI CHCTEMA.

Kputepyu oumeHku pasjn4HbIX

oTo0paskeHbl B Tabauue 3.

¢popM KOHTPOIA Ppe3yJbTATOB OO0y4YeHHS

Ta6auna3 Tunsl (BUIbI) 3aAaHUIN 17151 TEKYIIET0, pyO€KHOI0 KOHTPOJISL U KPUTEPUU OLICHKU

Ne Tun (Bug) IIpoBepsiemble 3HAHUSA U Kpurtepun onenku

3a/IaHus yMeHHUsl

1 [TucemeHHBIC 3HaHHUE OCHOB «5» - 100 — 90% mpaBHIIbHBIX OTBETOB
OTBETHI Ha TECTHI «4» - 89 - 80% mpaBHILHBIX OTBETOB

«3» - 79 — 70% mipaBUIBHBIX OTBETOB

«2» - 69% 1 MeHee PaBUIBHBIX OTBETOB
2 Y CTHBIE OTBETHI 3HaHUE OCHOB YcTHBIE OTBETa Ha BOMPOCHI IOJKHEI

COOTBETCTBOBATH: JICKIIHSIM

3 [IpakTnueckas YMeHHs caMOCTOSATEIBHO BoinonHenue npakTuyecku Bceil paboThl
pabora BBITIOJIHATH ITPAKTHUECKHE (ne menee 80%) — MoJIOKUTENbHAS OLICHKA

3aanusi, ChOPMUPOBAHHOCTH
00X KOMITETCHIIUMN.

4 JlaGoparopHas YMeHust caMoCTOSITeNIbHO Boinonnenue npaktuuecku Beel paboThl
pabora BBITIOJIHATH IPAKTHYECKHE (ne menee 80%) — MoJIOKUTENbHAS OL[CHKA

3a1anusi, ChOPMUPOBAHHOCTH
00X KOMIIETEHIINH.

5 KontponbHas 3HaHWe MaTepuasa B KontposbHas (camoctosiTenpHas) paboTa
(camocTosiTenbHAs) | COOTBETCTBUHU € poiAeHHON | «5» - 100 — 90% mpaBHIIbHBIX OTBETOB
paborta TEMOM. «4» - 89 - 80% npaBUIHLHBIX OTBETOB

«3» - 719 — 50% npaBUILHBIX OTBETOB
«2» - 50% 1 MeHee paBUIILHBIX OTBETOB

6 [IpoBepka YMeHue opueHTHpPOBaThCS B CootBeTcTBHE CO/IepKaHUs PaOOTHI,
KOHCIIEKTOB UH(GOPMAITMOHHOM 3asBJICHHOM TeMe, mpaBuiiaM 0(GopMIICHUS
(pedeparos, MIPOCTPAHCTBE, COCTABIIATH paboTHI.

TBOPUYECKUX pabOT) | KOHCHEKT. 3HAHUE MPABUI
odopmiteHust pedepaTos,
TBOPUYECKUX paboT.




3.1. TunoBble 3aaHKs A OLEHKU OCBOCHUS Y4eOHOM
AUCUUIIMHBI
BapuaHThbl 3aJaHUI 110 IEPUOAUYECKOMY KOHTPOJIIO

MnaBa 1.9neKkTpuyeckoe none.

Kpamkue meopemudecKue cB8e0eHUs

Onektpuueckas eMkocth C Tena ompenesser 3apsl, KOTOPbIA HYXHO COOOIIUTH TEmy,
9TOOBI BBI3BATH MOBBIIICHUE €T0 MOTeHIMAMa Ha 1 B.

C=Q/ ¢ unmu C = Q/U.

Enununeil eMKoCTH sIBiIsIeTCS KyJIOH Ha BoJIbT, uin gapax: [C]=1Kun/1 B=1 ®.

Ha mpakTuke HY)KHYIO €eMKOCTh TIOJTy4aroT, proeras K pa3IndHbIM CIIOCO0aM COCTMHEHUS
CTaHJIAPTHBIX KOHJICHCATOPOB.

[TapamienpHOE COCIMHEHMUE.

[Ipn mapamienbHOM COCIMHEHUW KOHJICHCATOPOB TOTEHITHMAN IUTACTHUH, COCIMHEHHBIX C
MOJIOKUTEIBHBIM TIOJFIOCOM HMCTOYHWKA, OJJMHAKOB M PAaBEH TOTEHITMATY 3TOTO ToJtoca (puc.
1.1). CoOTBETCTBEHHO MOTEHIIHAN IIACTHH, COSAMHEHHBIX ¢ OTPUIATEIIBHBIM ITOJTFOCOM, PaBEH
MOTEHIIMATY 3TOTro ToJitoca. ClieloBaTeIbHO, HANPSDKCHHE, MPUJIOKEHHOE K KOHJICHCATOPAM,
oauHaKoBO. OOIUiA 3aps

Qoou= Q1 +Q2 + Q3

Tak xak, Q = CU,

TO Qoo = C 06w U; Q1=CiU; Q2 = C2U; Q3 = C3U n CoeuU = C1U + CoU +C3U

Puc. 1. 1

Taxkum 06pa30M, O6H_Iaﬂ, HJIM 3KBUBAJICHTHAsA, €EMKOCThb IIpHU IapauICIbHOM COCAWMHCHUU
KOHACHCATOPOB paBHA CYMME eMKoCTel OTACJIBHBIX KOHACHCATOPOB:

Cooum = C1+C2 + Ca. (1)

U3  ¢opmynsl (1) cieayer, 4Tro OpH NApPalIENbHOM COEIMHEHHH OJMHAKOBBIX
KOHICHCATOPOB CMKOCTBIO C 06].].[35{ €MKOCTbH

Cosu= nC. (2)

ITocnenoBaTenbHOE COCAUHEHUE.

Puc.1.2

IIpu mocnenoBaTeIbHOM COEIMHEHMM KOHJEHcAaTopoB (pHuc. 1.2) Ha IulacTMHaxX OyayT
OJIMHAKOBbIE 3apsaabl. Ha BHEIIHME 25IeKTpoAbl 3apsAsl MOCTYNAOT OT UCTOYHMKA nUuTaHus. Ha
BHYTPEHHUX NIEKTpoaax KoHjeHcaTopoB Ci1 m C3 ynepKUBaeTCsl TaKOW XKe 3apsl, Kak M Ha
BHEIIHUX. HO MOCKONBKY 3apsapl Ha BHYTPEHHUX 3JIEKTPOJaxX MOJIyYEHBI 3a CUET pa3JIeJIeHUs
3apsA70B C OMOILBIO 3JIEKTPOCTATUYECKON MHAYKLINY, 3apsj KoHeHcaTopa C2 HMEET Takoe ke
3HAUEHHUE.
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Haiinem o01iyto eMKOCTb Ui 3TOTO CITy4das.

Tak xak U=U1+ U2 + Us,

rae U = Q/Cosui; U1 = Q/C1; Uz = Q/C2; Uz = Q/Cs,

10 Q/C 461 =Q/C1 + Q/C2+Q/C3. CokparuB Ha Q, mosydnm

1/Co6u=1/C1 + 1/C2 + 1/C3. (3)
[Ipu mocnenoBaTeIbHOM COCIMHEHUU JIBYX KOHJICHCATOPOB, UCIOJIB3Ys (3), HalieM
Cosu = C1Co/(Cy + Co). 4)

[Ipu mocnegoBaTeIbHOM COECIUHEHUH T OJIMHAKOBBIX KOHJIEHCATOPOB €MKOCThIO C Kax bl
o6mast eMkocTh Cogy = C/N.

HpI/I 3ap$1)11<e KOHIIGHC&TOpa OT WHWCTOYHHUKA IIHUTAHUA 3HepFI/I$I 3TOIr0 HCTOYHHKA
peoOpa3yeTcst B SHEPTHIO 3JIEKTPHUUECKOTO IMOJIs KOHICHCATOpa:

W, = CU%2, )
Wi ¢ yaetom toro, urto Q = CU,
W, = QU/2. (6)

Ilpumep svinonnenus

|~z K Oarapee xonaencaropoB (cm. puc.1.3) mnpuIoxkeHo
+ 6 ﬁ'{ - Hanpspbkenne U=100 B.
3‘!|"‘ —0 OnpenenuTh HAPSKEHUE W 3apsij] KaKI0ro KOHJIEHCATOpa, €CIIN
_”"r_ C1=4MkD; Co=1MKkD; C3=5MKD.
by
Puc.1.3
Pemenmne:

1. Ilpexxne Bcero ompeaeauM 3KBHBAJICHTHYIO €MKOCTh OaTraped KOHJeHcaTopoB. Tak kak
C2 u C3 Bxmouensl napauienbHo, Cz,3=Co+Cs = 1+5=6 Mx®. Konaencatopet C1 u Ca,3
BKJIFOUYCHBI ITOCJIEA0BATEIBHO U TTO3TOMY SKBUBAJICHTHASI €MKOCTh

Coou=C1C2,3/(C1+C23)=4-6/(4+6)=2,4MKD

2. Tenephb OnpenenM dJIEKTPUUECKU  3apsan  Garapen kKoHaeHcaTopoB Qoem = Q1 = Q23,
tak kak Ciu Co3 BKoueHsl mociaeaoBaTeIbHO  Qoom = Cooum U = 2,4-100=240-10% K1, Takum
o6pazom, Q1=240-10° Ku.

3. Haiinem nanpsoxenus Ha Ci v mapauieabHo  BKIFOUYEHHBIX Co 1 Cs:

Ui = Q1/C1 = 240/4 =60 B;

tak kak U = U1+ U3, U23=U— U 1=100—60=40 B.

4. 3nas Hanpsokenne U 23 ompenemnM Q2 m Qs: Q2 = C2 U 2,3=1-10° -40=40-10° K,
tak Kak  Qoom = Q2+Q3; Q3 = Qoo —Q2=240-10°—40-10° = 200-10° K.

[Ipumeuanue: HanpsokeHuss Ha ydacTkax Ci1 um Cp3 MOXKHO ONpeAenuTh, UCXOAS U3
COOTHOIIICHUS:

U1/U2,3:C2,3/C1 500054 U1/(U-U1):C2,3/C1

Pemas 310 ypaBHeHue oTHocuTenbHO U1, momydnm

U1=C23 U/(C1+C23)=6-100/10=60 B .



MnaBa 2.Llenn NnOCTOSAHHOro TOKa.

IIpumep evinonnenus
Onpenenuth TOKM U HaIIPSDKEHUS BCEX Y4acTKOB 1ienu (puc.2. 4, a), eciiv u3BecTHO, yto U
=120 B; r1=0,12 Om; r2 =2 Om; 3 =10 Om; s =20 Om; s = 50 OmMm.

A Puc.2.4
R
v Pemenmne.
IIpoBOAMMOCTE  pa3BETBIECHHOIO  Yy4acTKa
= S nenu bB
r @)
1 1. 1.1 1. 1.1 g17ca
A r, L, r, r, 10 20 50
ren U CONPOTUBJICHHE PA3BETBICHHOIO Yy4YacTKa
reTes r'eg = 5,88 OM.
£

OKBUBAJICHTHOE COMPOTUBJIEHUE BCEH LETTH
_ I, r=ri+r2+rep=0,12+2 + 5,88 = 8 Om.

Toxk mermm

I =U/r=120/8 =15 A.

HanpspbkeHne Ha IepBOM CONTPOTHUBIICHHH

Ui=Ir=15-0,12=1,8 B.

HanpsixkeHne Ha BTOPOM COMPOTHUBIICHUN

Uz=Ir,=15-2=30 B.

HanpsxkeHne Ha pa3BeTBIIEHHOM y4acTKe LEnu

Uss = Irss = 15 5,88 = 88,2 B.

Toxu B pa3BeTBIEHHBIX y4acTKaxX LENu

Is= Usp/rz = 88,2/10 = 8,82 A;

l4= Usp/r4=88,2/20 = 4,41 A;

Is = Uss/rs =1,76 A.

3aoanusn

2.1 H3MeHsATCS M BXOJHOE CONPOTUBJICHHE B CXEME€ LieMU pHC. 2.5, a U MOIIHOCTH
KaXJIOTO PE3UCTOpa IEMH, €CIIM PE3UCTOPhl ¢ compoTuBIeHUsIMH Ri1 = Ro= Rz = R4 Oyayr
COEJIMHEHBI 110 cxeMme puc. 2.5,67

Puc.2.5

OTBeT: HE N3MEHATCA.

2.2 Ha puc. 2.6 moka3aHa cxema 3JIEKTPUYECKONH IIeNH C PEe3UCTOPAaMH, CONPOTUBICHUS
koTopbix R1 = 18 Om, R2 = 30 Om, R3 =200Mm.
Omnpenenuth TOKM BeTBeH, ecnu Hampspkenue U= 120 B.
P?




Puc.2.6

Otger: I1=4A; 1>=1,6A ; 13=2,4A

2.3 OnpenenuTh TOK, HAOpsHKEHUE W MOLIHOCTM Lenu (cMm. puc.2.6), eciu 3agaHbl
conpoTtusiieHus pe3uctopoB R1 = 12 Om, Ro=300M, R3 =200m u Tok I>=2A.

OtBer: 11=5A;13=3A; U=120 B; P = 600BT.

2.4 Haiftu pacrnipesiesieHne TOKOB B cxeMe 1ienu puc. 2.7, eciia R1 = R2 = 0,5 Om, Rz = 6 Owm;
R4= 6 Om; Rs = Rg = 1 Om, R7 =2 Owm, a Hanpspkenue Ha Bxoae U = 120 B.

Puc.2.7

Otser: 11=40 A; 1= 13,33A; 14=8,9 A; I 5= 26,7A; | 6= 17,8A;

MeTto1 KOHTYPHBIX TOKOB

Ecmu crnoxHast 1ienb COAEPKUT JOBOJIBHO MHOTO Y3JIOB M KOHTYPOB, TO €€ pacueT C
MTOMOTIIBIO TIEPBOTO M BTOpOro TpaBui Kupxroda Oymer cBs3aH C perieHueM OOJIBIIOr0 Yucia
ypaBHeHHIA. BBOISI TIOHSTHE O KOHTYPHBIX TOKAaX, MOXXHO CBECTH YPaBHEHHS, COCTABJICHHBIC TIO
npaBuiaam Kupxroga, kK cucremMe ypaBHEHWH, COCTaBJICHHBIX TOJIKO U HE3aBHCHMBIX
KOHTYPOB.

[lon KOHTYpHBIMM TOKaMH TOHUMAIOT  YCJIOBHBIE TOKH, 3aMbIKAIONIMECs B
COOTBETCTBYIOIIUX KOHTYpax.

PaccmoTpuM cxemy 1ienu mpeacTaBiIeHHYIO Ha puc.3.2. DTa cxeMa UMeeT J[Ba He3aBHCUMBIX
koHTypa lu |l, B kaxaom u3 KOTOpbIX mpoxomar Toku | m | HampaBimeHnus 3Tux TOKOB
BBIOMPAIOTCSl TPOU3BOJIBHBIME, HAlpUMEp TI0 4YacoBOW cTpenke. M3 paccMOTpeHust cxemy
BHJIHO, YTO peajbHbIE TOKM BO BHEIIHUX BETBAX paBHbI KOHTYpHBIM: l1 =Ii ; I3= lj1. Tok BO
BHYTPEHHEH BETBH PaBEH Pa3HOCTH KOHTYPHBIX TOKOB: l2= |- Ij. Inst onpeneneHusi KOHTYPHBIX
TOKOB COCTaBUM JIBa YpaBHCHUSI:

E1-E2=(Rer+R1+R2+Rer2) i <(R2+Re2) i (7)

E2=(Rsr2+R2+R3) l11-(R2+Rs2) 1y (8)
[Tpumep 2
Paccuurate nemnp Ha puc.2. JlaHHbIC B34Th U3 IpuMepa 1.
Puc. 3.2.
RoUIGT R | (5 _Rs (|55
[]?m ?m H]? Pemrenue:
I Is Ha ocHoBaHuM cHcTeMbl ypaBHEHUH, TONy4eHHOU U3
¢ E, y g ’
tsrs Ao ypaBHenuit (7) u (8) umeem:
. 16=1,3 Ii- li;
230=25Iy- 1. (9)
PemuB cucremy (9), naiinem 1= 1:=20A; 1= 13=10A; ok |2 onpenensirot kak l= Ij- 11=20-
10=10A.

Merton Y3JI0BOI'0 HAIIPSZKCHUA
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YacTo B CJOXXHOM 1IEMM MMEETCsl BCEro JiBa y3ja, Kak, Hampumep, B cxeme Ha puc.3.3.B
3TOM Cllyyae pacueT IeNu 3HAYUTENBHO YIPOIIAETCs, TaK KaK JOCTATOYHO ONPEACIHTb TaK
Ha3bIBaeMoe y3s10Boe HanpshkeHue Uap .

a
Re ?1, R ?12 s ?13
E, E,
Rer1 Rerz

» Puc.3.3

[Tocne »TOro TOKM B BETBAX HAXOMAAT clenylommM oOpa3om. Bce TOku B BeTBAX
HAIPABJIIOTCS K Y3IIy, TOTCHIIHAT KOTOPOTO YCIIOBHO NMPHHHUMAIOT 00Jiee BBICOKHM. Y3JI0BOE
HaIpsDKCHUE:

Uap — E,G, +E,G,

G, +G, +G,
rie Gi, G2, Gz — mpoBoguMocTH cooTBeTcTBYIONMX BeTBe. Eciim DJIC kakoro-HUOYIb
WCTOYHMKA, Hanpumep, E», Hampasiena K y3iy b, To npousBencane ExGy Gepercs co 3HakoM

MHWHYC. Toxu B BeTBIX OIIPCACIIAOTCA TaK:
[1=(E1-Uan)G1;  12=(E2-Uap)G2;

(10),

I3= -UaGs. (11)

[Ipumep 3

Paccuntate cxemy puc.3.3. JlanHbie B3STh U3 npumepal.
Pewrenne:

V3noBoe HanpsikeHue Uap Ha ocHOBaruM (10)

24610/3+2301/1 _
Uab="10/3+1/141/24 — 240B

Torna 11=(246-240)*10/3=20A
1,=(230-240)*1/1=-10A
5=-240%1/24=-10A

3aoanusn

3.1 Jnsa wenu puc. 3.4 nano: Ei1= 60 B; E>=48 B; E3=6 B; Ri= 200 Om; R>=100 Owm;
R3=100Mm. Tpebyercs onpeaeauth TOKH BO BceX BeTBsIX. [IpuHATh Reri= Rern=Rg3=0-

Puc.3.4

OtBet: 11=0,24 A; 1,=0,36A; 13=0,6 A.

3.2 Jlns uemnu, nmpeactaBieHHoM Ha puc. 3.5, gano: E1=70B; E>=35 8; R1=90M; R>=19 Om;
R3=40 OM; Rgr1= 10M.; Rero=10mMm.

Onpenenutb TOKH BO BCEX BETBAX METOJIOM Y3JIOBBIX M KOHTYPHBIX YpaBHEHHH (METOJI0M
ypaBHeHuit Kupxroga).



Puc.3.5

OtBet: |1=1,5 A; 1= 0,125A; 13 = 1,375 A.

TecToBBIN OMITET

Bapuant 1
Bonpocsl OTBETHI
ITorenuman ¥ HaANPsSHKEHHOCTL IOJA, CO31a- | paA=2 Or; FEa=2 ERr
BAacMBbIC KaXIBIM 3apsloM B TO4Ke A, COOT- | pa=0; FEa=0
BETCTBEHHO paBHBI Or U Er. Onpenenure cym- oA=2 or; Ea=0
MapHBIN MMOTEHIMAT U HAMPSHKEHHOCTh B JIaH- ©0a=0; En=2Er
w )
HOM Touke A
R

Q19

R R
Mex 1y MIOCKUMU TUIAaCTUHAMU JIEUCTBYET Ha- | YBEIUUUTCA

npspkenne U. Ilnactunel pasneneHsl BO3Ay-
xoM. Kak wu3MeHHUTCS Hamps>KeHHOCTh MO
MEXAy IUTACTUHAMHU, €CJIM Tyla BBECTH
TBEPAbINA AUDIEKTPUK C HEU3BECTHBIM &r?

T

He n3menurcs

]_IJ'ISI OTBCTa HGO6XOI[I/IMO 3HATb &y

VYMeHbpImuTcs

[Ipn 3aganHoM HanpsbkeHun U yMEHbBIININ
emkocTh Cs. Kak mamensarcs 3apsaapl Q2 u Qs
koneHcaropoB Cz u C3?

Q2 yMeHbIIUTCS
Qs yBenuuuTcs

Q2 yBenuuutcs
Qs yBenuuuTcs

Q2 yBenuuutcs
Qs yMeHbpLIUTCS

Q2 HEe u3MeHHTCs
Qs yBenmuuuTCs

VYkaxure rpapuk, KOTOPbIII HEBO3MOXKHO
peanu3oBaTh HU MPH KakoM 3HaueHuu Rer

4

2
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U I
. Z
4
0 I

Kako# u3 npoBoJOB OJMHAKOBOIO AMAMETPA U
M3 OJIHOTO M TOrO K€ Marepuaina, HO pa3HOH
JUIMHBI, CHJIBHEE HArpeeTcsl IIpU OJHOM U TOM
Ke Toke?

bouiee kopoTkui

bonee nnuHHBIN

O06a poBo1a HArPEeBaIOTCA OJMHAKOBO

TecToBBIN OMITET

Bapuanr 2
Bonpocsl OTBeTHI
Bri6epute bopmymy, OTIPEICTISIOIIYIO | & 41 40
Pa3HOCTH MOTEHIMATIOB PA—(c B OJHOPOJHOM [~ o~
AIIEKTPUYECKOM T10JI€ SHE
€5lac
A 8 ¢

T Bepnsbl Bce  Tpu Gpopmyisl

——
: e ——

Mex 1y IIOCKUMU TJIACTUHAMU JEHCTBYET
Hanpspbkenue U. [Imactunsl pa3eneHbl
TBEPJIBIM AUDJIEKTPUKOM C HEM3BECTHBIM E,.
Kak n3meHuTCst Hanps)KEHHOCTH TOJI MKy
IJITACTUHAMU, €CJTH TBEPJBIN AUAIEKTPUK
yAaauTh?

VYBennunrcs

VYMeHbpImuTCA

He n3menurcs

]_IJ'ISI OTBCTa HGO6XOI[I/IMO 3HATb &y

[Ipu 3amannom Hampspbkenuu U yBenwmduian
eMkocTh C3. Kak u3zmenstcs 3apsasl Q2 u
Q3 xonnencaropoB Cz u C3?

L

b ;7{'53

-

Q2 yMeHbIIUTCS
Qs yBenuuuTcs

Q2yBennuuTcs
Qs yBenuuurcs

Q2yBennuuTcs
Q3 yMEHbIIUTCS

Q2HE U3BMEHHTCS
Qs yBenuuurcs

Bribepute 3aBHUCHMOCTB, COOTBETCTBYIOIIYIO
N3MCHCHUIO U Ha 3a)XMMaxX HCTOYHHKaA IIpU
RBTZO

U] !

4

2
1
3
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Kakoe sBiieHHE NPUBOAUT K YBEIMYEHHIO CO- | MI3MeHeHne HanpsHKeHHOCTH 3IIEKTPUYECKOIO
IPOTUBJIEHUS  JIAHHOTO  METaJUIMYECKOTO | MOJIs
MPOBOIHUKA?
YMeHblIeHHE pacCTOSHUS MEXY Y3/1aMU
KPUCTAJUIMYECKON PEIIETKH
VYBenuueHne aMmIuiuTy/bl KojieOaHUl HOHOB B
y3J1aX KPUCTAJUIMUECKON PEeLeTKN
W3MeHeHHe  KOHLIEHTPALMU JIEKTPOHOB
TecToBbIil OuneT
Bapuant 3
Bonpocsl OTBETHI
BriGepute (opMysy, TOYHO ONPENENSIONLYIO | €4 (Rc—Ra)
pPa3HOCTh MOTEHLIMAJIOB (Mr—@c B TOJE
YEeJIMHEHHOTO TOYeHHOTo 3apsiia Q €c(Rc—Ra)
Q
1/R ,—I1R
4:(3,.30(' a=1R¢)
€ (Rc—R4)

Mex 1y MI0CKUMU IUIACTUHAMM JACHCTBYET Ha-
npsbkenne U. [lnacTuHbl pa3aeneHbl BO3MYII-
HBIM JudJIeKTpuKkoM toumuuoi d. Kak m3me-
HUTCS HaNpPsDKEHHOCTh TOJIA B closix 1 u 2,
eciiu BBECTHU CIIIOSTHOM JTUDJICKTPHUK

TommuHou d/2?
1

|
”}:T‘LL' }Midfz

B cnoe 1 ymenpmurcs
B cnoe 2 yBenmuutcs

B cnoe 1 yBenuuures
B cioe 2 ymenpmuTcs

B cioe 1 He nsmenurcs
B cioe 2 yBenuuutcs

B croe 1 He u3mMenuTcsA
B cnoe 2 ymensimuTcs

Kak pacnpenensrorcss HanpspDKCHUS M 3apsiibl
Ha KOHJIEHCATOpax IpH IOCJICI0BATEIHLHOM
coenuHenuu, ecin C1>Cy?

U1;>U2; Q1>Q‘2

Ui> Uy Qi =10
+
o
L Up<Up Q1=0Qg
Ta.
60,
1__ U< Usp U <Q
KakuM [10JIKHO OBITH COOTHOILEHHE R,=R
Me)KI[y COHpOTI/IBJIeHI/IeM HarpySKI/I
R ¥ CONMpOTHUBIEHHEM aMmIlepMETPa ’
Ry>R

Ra, 4TOOBI amrepMeTp MpakTHYECKH
HE BJIMSJ HA PeKUM pabOThI Lenu?

R4<R
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O/

A
E(MDRer R

Ry <R

JBa HCTOYHHKA UMEIOT
oaunakoBbie J/1C u TokH,
HO pa3HbI€ BHYTPEHHUE
comnpoTtusiieHus. Kakoit u3
HMCTOYHUKOB UMEET OOJIbIINI

KIIJl BICTOYHUKOB paBHbI

C MeHbIIMM BHYTPEHHHMM COIPOTUBIECHHEM

C 6ospUIMM  BHYTPEHHHUM COIPOTUBIICHUEM

KIT?
TecToBbIil OuneT
Bapuant 1
Bomnpocsl OTBeTHI

Mertannuueckuil Opycok nepemerniaercs B
MarHUTHOM TI0JI€ TaK, KaK MOKa3aHO Ha
pucynke. Onpenenure Hanpasiienne J(C
WHJIYKITUU B OpycKe

# v

MarHuTHBIN TOTOK, TPOHU3BIBAIOLIUN PAMKY e=~k
Mensiercs 1o 3akony d=xt. KakoB 3akoH u3- e=ki2/2
meHenus J/IC B pamke? e=—k
e=—k2/2
KakoBo cooTHoLIeHHE MEXIY Pyex = Py
MEXaHUYECKON MOIIHOCTBIO, OBOJUMOM K Prex>Poy

reneparopy TOLl v mose3HOM AIEKTPUUYECKOM
MOIIIHOCTBIO, OTAaBaeMO reHepaTopom?

D
Pryex & Pyy

Priex>Py

Kakoe 13 npuBeeHHBIX 3/1€Ch YTBEPKICHUI
sBisiercss HeBepHbIM? DJ1C caMonHIyKIMu
MPETSITCTBYET

YBenuueHue Toka

N3menenne Toxa

Toky

YMEHBIIEHUIO TOKA

B3anMHas ”HAYKTUBHOCTH ABYX CBSA3aHHBIX
karymiek 0e3 cepaeynnka M. Kak uamenurcs
€€ 3HaueHUe, €CJIM CBECTH CTalILHOM
cepaeyHuk ¢ =100, a 4ncno BUTKOB KaxJI01
KaTYIIKA YMEHBIIUTh B JIECAThH paz?

VBenuuuTcs B ACCATH pa3

VYMEHBIIUTCS B CTO pas

VYMEHBIINUTCA a ASCITh pas

He usmennrcsa
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TectoBbli OMIIET

Bapuanr 2
Bomnpocsl OTtBeTHI
Mertannudeckuii Opycok mepemeniaercs B B4
MarHUTHOM IIOJI€ TaK, KaK IIOKa3aHO Ha ﬁ
pucynke. Onpenenure Hanpasienue J/1C 5
WH]IYKIIUU B OpycKe
o/ At 3
v
B
-
Tpu paMku nepeMenarTcss 1 HeogHOpoaHOM | B epBont
nose. YKaxure, B kKakon u3 pamok J1C Bo BTOpOi1
HaBOJUTHCS HE OyzeT B tpetneit
- Bo Bcex
X x'x v
x »
X ¥ Xx *
2 ¥
)
(e
XX XXX
KakoBO COOTHOLIEHNE MEKIY DIIEKTPUUECKON | Pox = Puex

MOIITHOCTHIO, TIOJIBOJTUMOM K TPOMBIIIUICHHOMY
JIBUTATENH ) OOJIBIIION MOIIHOCTH, U TIOJIE3HOU
MEXaHMYECKOM, pa3BUBAEMOM JBUTATEIIEM?

Pyy =~ Pyex

Py Pyex

PSJ)PMEX

He MeHnsis AmuHy ¥ iMaMeTp JUTMHHOW UJTUH/T-
PUYECKON KAaTYIIKU, YBEIIMYMINA YUCIIO BUTKOB
B TpH pa3a. Kak mpu 3ToM U3MEHHUTCS UHIYK-
TUBHOCTH KaTYIIKU?

YBenuuurcs B TpU pasza

VBenuuntes B /3 pas

YBenuuuTcs B JIEBATH pas

YMeHBIIUTCS B TPH pasa

Hanosure daktop, Biustonuii Ha kKodhduim-
SHT B3aMMOWH]IYKIIMH JIBYX CBSI3aHHBIX KaTy-
ek 6e3 peppoOMarHUTHOTO CepICUHUKA

['eomeTpus kaTymiek

Yuciio BUTKOB

Bzaumnoe PACIIOJIOKCHHUC

Bcee daxTopsl
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TecToBbli OuIET
Bapuant 3

Bomnpocer

OTBETHI

Mertannudeckuii Opycok mepemeniaercs B
MarHMTHOM TIOJIE TaK, KaK MOKa3aHO Ha

B )/
7/ 74

pucynke. Onpenenure Harpasienue J/1C
MHIYKLIUU B Opycke

f-

Pamxka mepemeriaeTcsi B HEOTHOPOTHOM

MAarHMTHOM II0JIC, 3aHHUMaA IIOCJIICA0BATCIIbHO

noJioskeHus 1, 2 u 3. YKaXuTe MnoJioKeHue,

pu kotopoM D3/IC B paMKe HE HAaBOJUTCS

H rd ]
S AT
!i-———\-a—-d_-q""
e F e
2 F ‘u_-‘___»—f; s
i = ']
p B = L
BT
B B
- > __ i @
TR
s 2 > -

2
3
1
B nanHoM ciydae He CylIecTBYeT

VYKaXuTE COOTHOIIICHHE, KOTOPOE
HEBO3MOKHO PEaIM30BaTh JJII MEXaHUUYECKON
MOIITHOCTH, ITOJBOJMMOM K T€HEpaTOpy, U
MOJIE3HOM AJIEKTPUUYECKON MOIIIHOCTBIO,
OT/IaBa€MO¥ reHepaTopoM

Py =0,5Pyex
Pya = Pyex
Py, =~ Pyex
Poy = 0.7 Priy

Kaxkoe u3 MNPpUBCACHHBIX 3ACCH
YTBep)KI[eHI/Iﬁ SABJIACTCA HeBepHHM?
I/IH,Z[YL[HpOBaHHHﬁ TOK IMPCIATCTBYCT:

YBenumueHuro MarduTHOTI'O IIOTOKa

M3MeHeHni0 MarHMTHOT'O MOTOKA

MarHuTHOMY OTOKY

YMEHBIICHNI0 MAarHMTHOI'O MOTOKA

[Tpu kaKkOM B3aUMHOM PacCIOJIOKEHUU JABYX
MPOBOJIOB KOA((UIIMEHT B3aUMOUHIYKITUT
OyZeT MaKCUMAalbHBIM?

e

———_—FF'»_-L_.—
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TectoBblii OMIIET

Bapuant 4
Bomnpocsl OTBeTHI
Merannudeckuii 6pycok nepemMenaercs B B
MArHUTHOM TIOJI€ TAK, KaK ITOKA3aHO Ha f
o

pucynke. Onpenenure Hampasienue J/]C B
Opycke

B

/4

£

' B
£

B.

Pamka mepememaercs B 0 THOPOHOM 2
MarHUTHOM II0JI€, 3aHMMas IOCJIEIOBATEILHO 13
nonoxkeHus 1, 2 n 3, YkaxuTe MOJOKEHUS, B | | u 2
kotopeix DJIC B pamke 9 HE HABOAUTCS 1,2u3
Va1 s
i 1.1 ol
E " E:ﬂ?&:j s f
_ﬁ_,}__
YKaXuTe COOTHOUIEHUE, KOTOPOE HEBO3MOKHO | Pyex & Pz
peanu3oBaTh AJIs SIECKTPUIECKONM MOITHOCTH, P 05 P
o o Mex — Y R |
MMOJBOJMMOM K JIBUTATEI0, 1 MTOJIC3HOM OTHa-
. N SOLETE 1
BacMOU MEXaHHUYECKON MOIIHOCTBIO Puex =N
p:\wx S U,T Pa.‘-l
B kombleBoii  kaTtymike ¢ peppoMarHUTHBIM e, = —w a
CEPJICYHUKOM M3MEHSETCS TOK. YKaKuTe Qop- d!
- di
MYIly, KOTOPYIO HEJIb3sl UCIIOJIb30BaTh MpHU e, =—1L -;ji
t
stoM Juis onpenenenus I/C camonHayKuun av,
By, v s

dt

Bcee dopmynbl He moaxoast

[Ipy kaxom B3aUMHOM DACIIOJIOKEHUU JIBYX
MPOBOJIOB KOA((HUIIMEHT B3aUMOUHAYKIIUU
OyaeT MUHUMAaTbHBIM?

——
Y AR

::-—-..,_T

TecToBbIl OUIET
Bapuanr 4
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Bomnpocer

OTBeTHI

VYkaxkure Gopmyity, o KOTOPOU OMpeaesieTcs

Q1Q23(4HETBEJR2}

HaIps>KCHHOCTD IOJISI YCAUHCHHOT'O

Q]sz(‘;ﬂBrSnR)

To4e4YHOTO 3apsaa Q1

Q,/(4meregR)

Qi/(4ne e R?)

Mexy NJIOCKMMHU IUIAaCTUHAMU JIEUCTBYET
Hanpspbkeane U. B cnmoe 1 — Bo3ayx, B cioe 2

B cnoe lymenbmures
B cnoe 2 yenmmuutcs

cmona | di=d2|  Kax  msmenmtcs
HaIpsDKEHHOCTh MOJI B ciosix [ u 2, ecinu

B cnoe 1 yBenumuurtcs
B cnoe 2 ymensimutcs

YAATUTh TBEPIBIA JUIIEKTPUK?

a,

7

B cnoe 1 ne usmenutes
B cnoe 2 yBenmmuutcs

oy

B cnoe 1 He usmenurcs
B cnoe 2 ymenbmmres

[Tpu 3amannom Hanpsbkennn U yBemmawmm Co. | Uyys Usys @4
Kak usmensrest Hanpsokenne Ha G\ w Co u ux [~ Q
143 Uati Q4
3apsaa?
+ U UET;UQS;Ql'
& Ui Ugys Q)
)

Kak w3MeHHTCS MOKa3aHWE BOJBTMETpa MpHU
ycinoBuH, uto RB = oo, ecnmu R u RBT yBenu-

VYBenuuuTcs B ABa pasza

YUTH B JBa paza’?

He n3menurcs

YMeHbIIUTCS B JIBa pasa

Heckompko YMCHBUIUTCA

Kaknumu OIBITHBIMH 1 KOHCTPYKTUBHBIMU OaH-
HBIMH H606XOI[I/IMO pacioJjiaraTtb, 4TOOBI OoIIpe-

JEeNUTh JUTMHY MOTKa MPOBOJIa, HE pa3MaThIBast
ero?

TecToBbIN OHIET
Bapuanr 1

Bomnpocer

OTBeTHI

B HpHBCHCHHOﬁ CXCMC COIIPOTUBJIICHHUC R3
YBCJINYHIIOCH. Kak wusmeHuTcs HAIIPSKCHUC

Ha R3 yBenuuuntcs
Ha R1 u R ymenbmuTest
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Ha BCCX Yy4YaCTKax OCHKU IIpHU YCIOBHH 4YTO
(U=const)?

Ha R3 ymenpmmTcs
Ha R1 u Rz yBennunrcs

Ha R3 yBenmuuntcs
Ha R1 u R» He wusmenurtcs

Ha R3 ymenpmuTcs
Ha R1 1 R He wm3meHwnTCs

Kax wsmensitcst Toku li; |2 ;1 mpu  yBenmue-
unu Ry, eciin Rem=0; E=const?

AR R
Iy Ly 1y
YL AR
R PYSE

Kaxk NU3MCHSATCA HAIIPsSKCHU A Ha BCEX
ydacTKax IeNH Mpu yBedudeHuu R4 mpu
ycioBuu, uro U =const?

Ky -

Uy, Usz— Uay Usy

Upy Upay Usy Usy

U11, U“,ai U‘i; U';-‘;-*

U, Ugsy Uy Usy

VYkaxnure ypaBHEHUE, COCTaBJICHHOEC HEBEPHO
MPUMEHUTEIBHO K JaHHOW IeTn

Ey= —Rpq, I1-+Rsiy

Ey—Ey=—Rgnl,—
~—(Rpri+Rprs) 12

Ay
%IZ Eg=(Ri+Rypa) 2+
5 A +Rol;
& 2 \
ﬁar N\ "?arz Iytlyt13=0
Kak wu3MeHsATCS HampsDKEHUsT Ha 3aXUMax Oy O
ncrounnkoB (Ui m Uz mpu yBenuueHuu co-
npoTtusieHus R? Uy Uz
[
(7] U’ i Ug*
Tﬂ'
40 Dz Uy, Uy
Ryui Ryrz
TecToBbIil OuneT
Bapuanr 2
Bompocsr OTBeTHI

B HpI/IBC,Z[CHHOf/i CXEMC COIPOTHUBIICHUC R3
YMCHBITUIIOCH. Kaxk HU3MCHATCA HaIPAKCHUA
Ha BCCX YyYaCTKax 0OCIH MIpHU YCIOBUHU, YTO
U= const?

Ha Rsymensbmutes
Ha R1 u Ry He u3MmeHuTcs

Ha R3 ymenbmuTcs
Ha R1 n R; yBenuuutcs
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Ha RsyBenuunrcs

Ha R1 1 R2 He usmenurcsa

Ha Rs3 yBennuurcs

Ha R1 u Rz ymenbmintes

Kak usmensarcsa toxu li; lz; | mpu yBenmde- | 1,5 Iy 1,
=0: E= ?
Hun Rz, ecnu ReT = 0; E=const” iy fags 1,
l1=; 121 It
Kak u3mMeHATCS HanpsHKEHMS Ha BCEX y4dacTKax | Uy, U, gy Uy Usy
LIeIX TIPH YMEHBLICHAN R4 TpH yCIOBHH, 9TO | y, ¢ Ueni Uay Yy,
U= const?
Ul# U2,31' U4.|, U-El
Upy Upa. Uy Us,

VYKaxuTe ypaBHEHHE, COCTABICHHOE HEBEPHO
MPUMEHHUTEIBHO K JAHHOU TIeTTH
o

f? ? -t
E® ¢4 DE
RB‘IF J?ﬂTZ

Ey=Rgrili-FR1I1Ral5

Ey=Rgraly+Rols

1 1“-! n‘_f 3 =0

Ey—Ey=(Reri+R)Ixt

'i"RBTﬂ 2

Kak wu3MeHsTCS HampsoKeHHs Ha 3aKuMax
ucrouynukoB Ui um Uz 1npum  yBenmuyeHumn
conpoTuBieHus R?

TecToBbIN OHIET
Bapuanr 3

Bomnpocer

OTBeTHI

Kak Hajmo BbIOpaTh COMPOTHBICHUS BOJIBTMET-
POB, YTOOBI TIPU UX TOJKIIOUEHUH HAMpsKEHHE
Ha y4JacTKax Iernu He MeHstochk (U=const)?

Rps:Rpy:Rp=R;:
‘RyiR,

RpiiRpp:Rps=Ry:
‘R, R

Rk ARkt |

Rpj=Rpy=Rp3
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ConpoTuBieHUs] BOJIBTMETPOB MOTYT OBIThH
THOOBIMU

Kak nsmensarcs toku li; 1z; | ipu ymenwme- | 1,5 15,5 1,

aun Ry, ecitm Re1# 0; E = const? T I,
11;; 121.‘ f1

Ies Igys 1

fips Iays 1o

Kak u3MEHATCS HANPHKEHUS Ha BCEX YYaCTKaxX | Uy, Ussy Uy, Us,

LeNnu NpU yBeNW4eHHH Rs, mpu ycnoBuH, 4TO

Uy, Upny U Uk
U=const? 14 Yaay Yayp Usy

R
- Uty Ussy Ugy Uy

Uy, Upgy Uy Usy

CKOJIbKO Y3JIOBBIX M KOHTYPHBIX YpPaBHEHHWH | TP Y3JIOBBIX M JIBa KOHTYPHBIX
HEOOXOJMMO COCTaBUTh, YTOOBI OMPEICITUTH

HCEU3BECTHBIC TOKH B HaHHOﬁ HCI'II/I? JABa  Y3JIOBBIX MW TPH KOHTYPHBIX

OJIHO Y3JIOBOE M YEThIpe KOHTYPHBIX

TPU Y3JIOBBIX B TPH KOHTYPHBIX

Kak n3MeHsTCsS HaNpsOKCHHs HA 3aKHMax MC- | y, Uy,
TouHUKOB Uj nu Uz mnpu yMeHbIICHHH

conpotuBiaeHus R?




TectoBbli OMIIET

Bapuant 4
Bonpocsl OTtBeTHI
ITpn xaKOM COOTHOLIEHWH MEXKIY BHYTPEHHUM | R, — Rop
conporusieHneM Rer u  o0wmm  comnpo- [, S
BT 1

TuBieHueM Harpy3ku Ros=Ri1+R2+Rs mpo- Ro<R
nopuHoHANbHOE H3MeHenne Ri, Ry u Rs mpak- |-~
TUYECKU HE BBI30BET M3MEHEHUSA HAIPSHKEHUS Rar<Ros
Ha HUX?
JlaiiTe TpUONMM3UTENBHYIO OIIEHKY BEIWYUHBI | 1<Rpu<2 -
SKBUBAJIEHTHOTO  COIMPOTUBJICHUS  JAHHOM | 2<R,,<3
menu, eciim: R1 =1 Om; R2=2 OMm; Rz =3 Owm. Ryu<1

Rog>3

KaK N3MCHIATCA Hal'IpH)KeHI/Iﬂ Ha BCCX y‘IaCTKaX
LEeTA TIPY YMEHbBIICHUH Ri1 TIpH yCI0BUHU, YTO
U=const?

Uiy Upay Usy Uyy

Uyy Ugay Ugy Usy

Upy Ugsy Ugy Usy

P2

Upy Usgsy Ugy Usy

VYkaxure YpaBHEHUEC, COCTABJICHHOC HCBCPHO
IIPUMCHUTCIIbHO K HaHHOﬁ O CIIn

EI=RM111+R1’3

Ey=Rgpqpsls+RI,

ED‘ fl-—fgdfg:ﬂ
E,() ﬁ’ N £z Ey—Ey=Ruprili+
Rt Ryiz srala
Kaxk HU3MCHATCA, HAIIPAKCHUA HaA 3aKUMax Ul!,, U?s
HNCTOYHHUKOB U1 u U2 npu yBECIIMYCHUU COIIPO-

?
TI/IBJ'IeHI/I;I R* Uy, U,
7]
Uu Uﬂ
Rerg Rerz
Upy Uz
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Tecmoeswiii bunrem

Bapuanm 1
Bonpocst OtBeTnI
Kakast koMmOMHAaI¥sI BETTMYMH HE JaeT BOSMOKHOCTH OIPEICITUTD ImuT
% ?
TOK B JaHHBIII MOMEHT BpeMeHHU T
Im U @
wonT
VYKaXuTe COOTHOIIEHHE, KOTOPOE HE MOXKET CYIIECTBOBATD MEXIY | @np=w/4
MIPOCTPAHCTBEHHOM U JIEKTPUUYECKOHN YTIOBBIMU CKOPOCTSIMHU. O =2 @
w=24w 1p
@ mp— @
BriGepere rpaduk Toka, KOTOPOMY COOTBETCTBYET (pOopMyIia, 2
OTIpEIeIISAIONIAs €ro CpeHee 3HaUeHue Ipu 3
OJIHOTIOJTYITPOBOJHUKOBBIM BBIIPAMICHUH |p=Im/T 1

G
R aAN
P g

dopmyna BepHa A
BCEX CIIy4acB

ITo kakoit popMyIie onpeaenseTcs NeHCTBYIONIEee 3HAUCHHE TOKa
JUI IPUBEACHHOTO Tpaduka?

i ‘{,Im
| a
”|—1L_. I

1=0,7071m

1=0,6361m

|=|m

I=1m/2

Bribepete npaBuibHOE BHIpaXKEHUE JIJ1s1 TOKA, BEKTOPHAS
Jayarpamma KOTOpoi MpeCcTaBlieHa Ha pUCYHKE

g

e o4

iI=Imsin( wt+30°)

iI=Imsin( t-30°)

i=Imsin( wt-210°)

i=Imsin( wt-150°)
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Tecmoewiii bunrem

Bapuanm 2
Bonpocsl OTBeTBI
Omnpenenure yactoty Toka f remeparopa, eciau n=3000 f=60001"11
006/MuH - 9UCI0 000POTOB AKOPS B MUHYTY, p=2 — YHCIIO Map f=3000T'
MOJIFOCOB TeHEepaTopa
paTop f=1000x
f=50I"1t
YKaxXuTe COOTHOIICHHE, KOTOPOE HE MOXKET CYIIECTBOBAThH @ =48 v wp
MEX1y MIPOCTPAHCTBEHHOM U 3IEKTPUUECKOUN YrIIOBBIMHU D=
CKOPOCTSIMU @ up U @
(0 np:4 ()
@ np— w8
Bri6epute GpopMy Ui onpesieneHns CpeAHEro 3SHAYCHUS |,=2Im/7
TOKAa, TIPEJICTABJICHHOTO HA JTaHHOM Tpauke l,=Im/2
¢ lp=Im/x
9| Im Hu onna u3 hopmyn He BepHA
7/2 | 172 3

Omnpenenute HaYTBHYIO (pa3y MepeMeHHOTo TOKa,
MPEACTABJICHHOTO Ha rpaduke

/4

-l4

3x/4

-3n/4

Bri6epute npaBuiibHOE BhIpaXKEHUE AJIs1 TOKA, BEKTOpHAs
Jayarpamma KOTOpoi Mpe/CcTaBlieHa Ha pUCYHKE

¥

J9°

]

I=Imsin( wt+30°)

iI=Imsin( @t-30°)

i=Imsin( wt-210°)

iI=Imsin( wt+210°)
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Tecmoeswiii bunrem

Bapuanm 3
Bonpocst OTBeThI
Omnpenenure 4UCIo Map MNOJIOCOB F'EHEPATOPA p, €CIIU MIPU 4
n=3000 06/mun vacrora Toka cocrapuia f=1001"1 2
1
3
VYKaXuTe COOTHOIIEHHE, KOTOPOE HE MOXKET CYIIIECTBOBATH W=2 W p
MEK/ly IPOCTPAHCTBEHHOM U 3JIEKTPUUYECKOMN YIIIOBBIMU PET
CKOPOCTSIMU @Wmp U @ —
w np—2 w
@ mp— QO /4
Bri6epete Gpopmyny /uid onpeieneHns CpeiHero 3HaYeHHs l,=2Im/z
TOKa TIPH JIBYXIIOJTYIEPHUOTHOM BhIpsiMiieHuH. ®opma Toka lp=Im/2
MoKa3aHa Ha rpaduxe
. lp=Im
F3 '3
2 =M l,=Im/z
0
A
h——
72} rez
ey e
Omnpenenure HaYaIBHYIO a3y MIEPEMEHHOTO TOKa, 3rl4
MPEACTABICHHOTO Ha rpaduke 37/4
: nl4
¢
-7tl4

BLI6epeTC IMpaBUJIbHOC BBIPAXXCHUC IJI TOKA, BEKTOPHAs
AuarpamMmma KOTOpOﬁ npeacTraBjiCHa 34CCh

¥

By

1575

i=Imsin( wt+45°)

i=Imsin( wt-135°)

iI=Imsin( wt+135°)

iI=Imsin( wt-45°)
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Tecmoewiii bunrem

Bapuanm 4
Bonpocst OtBeThI
Omnpexnenurte 4ncio 000pOTOB AKOPs B MUHYTY N, eciu mpu | 3000
p=4 4gacrora Toka cocramia f=400I"1 1500
6000
12000
VYKaXuTe COOTHOIIEHHE, KOTOPOE HE MOXKET CYILIECTBOBATD W= O up
MEK/ly IPOCTPAHCTBEHHOM U 3JIEKTPUUYECKOMN YIIIOBBIMU @=2 @ np
CKOPOCTSIMU @Wmp U @ —
(0] —1,5 @ np
w=3w np
BriGepere Gpopmyity i onpeesieHus CpeTHero 3HaUeHHs lc,=Im
TOKa TP OJHOTIONYIIEPHOTHOM BRITIpsiMiIeHHH. Dopma Toka l,=Im/z
MoKa3aHa Ha Tpaduxe
I lp=2Im/z
/a2 .%aN o
0 L
Ha npuBenennsix rpadukax lim= lom, kakoro cootnomenue | 11>
MEXIy JEHCTBYIOIIMMH 3HAYCHUSIMH TOKa? 1<l
1=l

s oTBeTa HE XBaTaeT
JAHHBIX

BLI6epeTC IIpaBUJIbHOC BBIPAXXCHUC IJI TOKA, BCKTOpHAsA
AuarpamMmma KOTOpOﬁ MMpEeaAcCTaBJICHA pPUCYHKC

¥
I

437

i=Imsin( wt-275°)

iI=Imsin( wt+45°)

iI=Imsin( wt-45°)

iI=Imsin( wt+225°)
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TectoBbl OMIIET

Bapuanrt 1
Bonpochl OTBeThbI
Kakne anemeHTbl cooepXuT Lenb, R. C
xapakrepusyemasi 3To BEKTOPHON guarpaMMon? :
I C
L
i R, L, C
B uenu, conpotusneHune kotopon z=50 Owm, 4 A
NPUNOXeHo HanpsbkeHne u=282 sin 314 t B.
OnpepenvTte gencTByOLEe 3HAa4YEHNE TOKa B Lienu 141 A
314 A
28.2 A
Hangute BonHOBOE CONPOTMBMEHNE KOHTYPa, B 10 Om
KOTOpPOM 100 Om
L=0.01 IH;
C=10%d 314 Om
1000 Om
B uenu, cogepxawen R, L, C, npunoxeHo R
HanpsbkeHne u=Um sin @t. Kakne BenuymHbl
BMAUSIOT Ha aMNNUTyAy Toka B uenu?
: R,L,C
R
o—]
.vu [ R, L, C, Um
PR L R, L, C, Un @

Mpy NnaBHOM M3MEHEHWUN YacTOTbl MMTAaIOLLErO
HanpsibxeHust oT 0 4o % ToK |, NpoTekalLwuii Yepes
conpoTuBrieHne R, nameHsietcs. Ykaxute, kak 3To

YBenunynBaetcsa oT 0 4O max v cHoBa
yMeHbLuaeTca Ao 0

npoucxogut?

YMeHbLIaeTcs oT max 4o 0 v cHoBa Bo3pacTaeT
00 max

lMnaBHO yBenununBaeTcs

He namexsercs
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TectoBblii OMIIET

Bapuant 2
Bompocst OTtBeThI
XL=250m, 28,2 A
Xc=210m,
R:§Om, U=100B. A
Haiimure ammutyny Toka 1?
: L
o ¢t 5A
141 A
R
—
X =Xc=100m 100 Om
UeMy paBHO BOJTHOBOE COIPOTHUBIICHHE KOHTYpa?
r 10 Om
o [ .
0,1 Om

|}
L

3amaya He UMEET OMPEIEIEHHOTO PEUIeHUs], TaK KaK
HEHM3BECTHA BEJIMYMHA COMPOTURIICHUA R

I=1y\/§A;

u =sin at[B].

Hanumure BBIpAXXCHHUEC I TOKAa B LU

.

i =sin wt[A]

i =10sin (a)t - %j[A]

i =/210sin (a)t - %)[A]

i =/210sin (a)t + %)[A]

U=10B; R=100m; X =200m.
Haligute HanpspkeHUe Ha KOHAEHCATOPE MPU PE30HAHCE

= 1L

] '
~u R
L

10B

20B

100B

200B

XL:100m; XC:ZOOm.
Kaxk Hago m3mMeHnTs EMKOCTh KoHzIeHcaTopa C, 9TOOHI B
[IENH BO3HHUK PE30HAHC TOKOB?

YBennuuts B 2 pasza

YMeHbIIUTH B 2 pa3a

YBenuuuts B 4 paza
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i 3amaya He UMEET OMpPENEIEHHOr0 PeeHNs, TaK KaK
peeed YV Ny HE 3aJlaHa YacTOTa MHUTAOIIEr0 HAPSHKEHUS
o
T
~lU i
o-
TecToBrIl OMIIET
Bapuanrt 3
Bomnpocsl OTtBeThl
i =3sin ot; 3A
i =4cosat;
Haiinmure ammmutyny Toka | 4A
i
L
—=H 6 A
"
e

Fo Y
F

EMKoCTb KOHJIEHCAaTOpa B KOJIe6aTeIbHOM
KOHTYpE yBeIn4uiach B 4 pasza.

Kak n3aMeHuaocr BOJIHOBOE
COMPOTHBIIEHUE KO0JIEOATETEHOTO
KOHTYypa?

YBennuuinocs B 2 pa3a

VYBenuuuinocs B 4 pa3za

YMeHbInIOCh B 2 pasa

VYMenbmuiiock B 4 pasza

ITocnenosarensHo coennuens! R,L,C.
L=0,1T"n

Xc=31,40m

=50 I'

BBITIOJIHSAIOTCS JTK YCIIOBHUS pe30HaHca?

Ja

Het

[IpuBen€HHBIX TaHHBIX UISI OTBETA HA
BOITPOC HEJIOCTATOYHO

Brinonnstotes npu ycnoBuu, uto R<<X

JleiicTByrolee 3HaUCHUE HAMTPSKEHUS, 10A
npuiokenHoro k neru, U=100B.
Comnpotusnenue nenu R=100m 100A
Haiiti ammumtyny Tokxa

14.1A

28.2A
Kaxas uensb xapaktepHa 3TOl BEKTOPHOMU Lens R,L,C
auarpaMmme?

Lens R,L

Lens R,C
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‘1

I<a—

HensC

TecToBrIl OMIIET
Bapuant 4

BOIPOCHI

OTBEThI

K LECTIN MTPUJIOKCHO HAIIPSIKCHUC

F=50I"n, 1=7,05 A

u=141*sin314t Conporusncuue remnu z=20 F=50I"r, 1I=5 A
Owm. Ompenenurte 4acToTy U ACUCTBYIOIIEE F=314I'n, I=5 A
3HAYECHUE TOKA. F=314I'n, 1=14,1 A
Im=1A; i=sin(wt+n/2)
I i=sin(wt-1t/2)
i=sinwt
i=10sinwt
u=sinwt. =V
Harmmure Beipakenue aiis Toka | B mienu
X =500Mm 10A
14,1A
2A
Xc=420m 141A
R=60m
U=100B
Haitaure aMmuntyay Toka B Lienu
U=20B 10B
L 20B
. 40B
~ f 80B
R=10 Om
XLt=20 Om
Omnpenenure HapsHKEHUE HA KOHIEHCATOPE
MIPU PE30HAHCE.
XL =Xc=100 Om. 10 Om
Uemy paBHO BOJTHOBOE COIIPOTHUBIICHUE LICTIH. 100 Om
R L [ 1000 Om
10 000 Om

]

O
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TectoBbli OMIIET

Bapuanrt 1
Bonpocsl OTBeTHI

Jlunetinwii Tox 17,3 A. 10 A

Yemy paBeH (ha3HBIN TOK, €Cln 20 A

CUMMETpUYHAs HArPy3Ka COCANHEHA 176 A

TPEYrOJbHUKOM? 173 A

Jluneitnoe Hanpsxenue 220 B, nuHelHbIH 1140 Bt

TOK IIPY CUMMETPUYHON Harpyske 5 A. 1100 Bt

Koadpunment momntHocru 0,8. 1520 Bt

Haiimnre akTHBHYIO MOIIIHOCTb,
NOTpeOIIeMyIO Harpy3Koi

3amava He UMEeT OJJHO3HAYHOTO PEIICHUS,
TaK KaK He 3aJaHa CXeMa COCIUHEHUS
00OMOTOK

B tpexdaznyio ceTb ¢ TuHEHHBIM
HanpspkeHuem 220 B Haio BKITIOUHTH
JIBUTATeNh, 0OMOTKH KOTOPOTO pacCYUTAHbI
Ha 127 B.

Kak cnenyeTr coeqmuHUTH 0OMOTKH
IBUTATEIS?

3Be3non

TpeyroJbHUKOM

3B€3/7101 C HYJEBBIM ITPOBOJOM

Tpexda3Hbiii ABUTATENb B 3Ty CETh BKIIOYATh
HeNb3s

C ueM coeMHSIETCS HAYaJI0 IEPBOM OOMOTKHU
MIPU COCTMHEHUH 0OMOTOK Tpex(a3HOTo
reHeparopa TpeyrojabHUKOM?

C HauajaoMm BTOpOil 0OMOTKH

C KOHITOM BTOPOI 0OMOTKH

C HauajgoM TpeThbei 0OOMOTKH

C KOHIIOM TpeTheil 0OMOTKH

MoskeT 11 TOK B HYJIEBOM IIPOBOJIE
YETBIPEXMPOBOTHON TpexdazHou 1enu
PaBHATHCS HYITIO?

MoxeTt

He moxer

Tok B HYJICBOM IIPOBOJC BCCr'la paBCH HYIIO

I[J'IH OJJHO3HAYHOI'O OTBETA HA BOIIPOC
HEOAOCTAaTOYHO JaHHBIX
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Ne BOITPOC
n/n
1. | Kakoe coenunenue pesuctopoB R1...R3 npencrapineno Ha pucynke?
RT R2 R3

a) MOCJIEI0BATEIbHOE;
0) mapasuienbHoe;
B) CMEIIIaHHOE;
') HET BEPHOTO OTBETA.

2. | Baxon Oma JuIs ygacTka [eru:
a) I=q/t;
0) A=IUt;
) I=U/R;
r) P=1U.

3. | Kak HarpeBaroTcst MpoBO/ia OJTMHAKOBOTO THAMETPA U JUTMHBI U3 PA3HBIX MaTepPHAJIOB MTPH
OJTHOM M TOM Ke CHJIe TOKa?
a) CUJIbHEE HarpeBaeTcs MEAHbIN MPOBOI;
0) clJIbHEE HarpeBaeTCsl CTaIbHOM MPOBOI;
B) CHJIbHEE HArpeBaeTCs alFOMUHHUEBBIN MPOBO/I;
I') IPOBOJIa HATPEBAIOTCSI OMHAKOBO.

4. | B KakuX eIMHUIAaX BBIPAXKAIOT CONMPOTHUBIICHNE, HAPSXKEHUE, TOK?
a) Om, B, A;
0) Bt, B, A;
B) OmMm, BT, A;
r) Kn, B, I'n.

5. | ConpoTuBiieHHE MPOBOIHUKA 3aBUCHT OT...
a) CUJIbI TOKA B MPOBOJIHUKE;
0) HanpsHKEHUS HA KOHIIAX MPOBOJIHUKA;
B) MaTepuaia, U3 KOTOPOro U3rOTOBIIEH MPOBOJIHUK, €r0 ATUHBI U TUIOIIAIU
MOTIEPEYHOTO CEYCHHUS,
T') JUTMHBI U IUIOMAN MTOTIEPEYHOTO CEYCHUSI TPOBOTHHKA.

6. | Ykaxure Ha pucyHKe 0003HaueHUsI TPUOOPOB UHIYKIIMOHHOM CHUCTEMBbI?

@ @ @ @
A = & %

a) l;
0) 2;
B) 3;
r)4.

7. | Kak xnaccuuuupyroTcsi mpuOOpHI MO MPUHIUITY ASHCTBUS?

a) BOJBTMETPHI, aMIIEPMETPBI, BATTMETPHI, CYETUNKHA, OMMETPBI, YACTOTOMETPHI;
0) mpuOOPBI DNEKTPOMATHUTHOH, SJIEKTPOAMHAMUYECKON, MATHUTOIEKTPUIECKOM,
WHJIYKIIMOHHOM CHCTEM;
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B) IIOCTOSIHHOTO U IEPEMEHHOI0 TOKA;
I') IO MPUHIUITY AeHCTBUS MPUOOPHI HE KIACCU(UITPYIOTCSI.

8. | Kakue BeIMYMHBI MOKHO M3MEPSITh MPUOOPAMHU AIIEKTPOAUHAMUYECKON CUCTEMBI?
a) CHIIy TOKa, MOIIHOCTb;
0) MOILIHOCTb U HaIPsDKEHUE;
B) CONPOTUBIICHUE.
9. | Kakoii cucteMsl aMIiepMeTpsl U BOJIBTMETPBI, IPUMEHSIEMBIC B IIETISIX MOCTOSIHHOTO TOKa
HMMEIOT PAaBHOMEPHYIO IIKay?
a) DJIEKTPOMAarHUTHOM;
0) 2IEKTPOAMHAMUYECKOM;
B) MarHUTOXJIEKTPUUECKOM;
I') UHIYKIIMOHHOI.
10. | Pa3zpeauHUTENN TPUMEHSIFOTCS IS . ...
a) 3aIIUTHI OT KOPOTKOTO 3aMBIKAHHUS;
0) 11 KOMMYTAIIMH JJIEKTPUUECKUX CETEeH;
B) KOMMYTAIMH, OTKIIFOYCHHS U TIEPEKITIOYCHHST 00ECTOYCHHBIX JICKTPUIECKUX CETEH;
T') CO3/IaHUsI KOPOTKOTO 3aMBIKAHUsI B IIEMH BEICOKOTO HAIPSDKEHHSL.
11. | Kak BKJIFOUAIOTCS B QJIEKTPHUECKYIO [IENb aMIIEPMETP U BOJIBTMETP?
a) aMIepMeTp TOCIIeI0BATEIFHO HATrPy3Ke, BOJIBTMETP MMapauIeIbHO HArPy3Ke;
0) aMIiepMeTp M BOJIBTMETP NapajuieIbHO HArpy3Ke;
B) aMIIEPMETP U BOJIBTMETP MOCIIETOBATEILHO HATPY3KeE;
T') aMIIepMeTp MapauieIbHO Harpy3Ke, BOJHTMETP MOCIIEIOBATEIHHO HArPy3Ke.
12. | Iloka3zanusi KakuxX MPUOOPOB TOYHEE: AHAIOTOBBIX WJIM IHU(PPOBHIX BOJBTMETPOB, €CIIH
KJIaCC UX TOYHOCTU OJIMHAKOB.
a) aHAJIOTOBBIX;
0) mupOBHIX;
B) TOYHOCTh OTCUETA OJJUHAKOBA;
r) 00a HETOYHBIE.
13. | VkaxuTte Ha pucyHKe 0003HAaYEHHsI IPUOOPOB MATHUTORIEKTPUUECKONH CUCTEMBI?
@ @ @ @
A = @& £
a) l;
0) 2;
B) 3;
r)4.
14. | C noMoIIbI0 KaKOW CXeMbI MOYKHO MU3MEPUThH aKTUBHYIO MOIIHOCTh 1enu B (haze A?
A O] A @ A )
Z u 2
Fo] -
C c B
c
a) l;
0) 2;
B) 3;
I') HET BEPHOTO OTBETA.
15. | CkonpKo 32KMMOB HEO00X0AMMO JIsl BKIIFOUEHUS 0HO(A3HOTO CUETUYHKA B CETh?

a) 1Ba,
0) ueThIpe;
B) LIECTh;
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') BOCEMb.

16.

Kaxo¥t Tun snekTpuyeckoil MaluHbl MPECTaBICH Ha pUCYHKE?

/ .'..’.
7

(’\

h
{

a) AaCHHXPOHHBIN JABUraTeNlb ¢ KOPOTKO3aMKHYTHIM POTOPOM;
0) aCUHXPOHHBIN JABUraTelb ¢ (a3HbIM POTOPOM;

B) JIBUTaTEJb IOCTOSIHHOTO TOKA,

') CHHXPOHHBIN JBUTaTENb.

17.

Kaxkue anexTpoaBurarenu nepeMeHHOTO TOKa Ha3bIBAIOTCS CHHXPOHHBIMHU?

a) IBUTATEIH, Y KOTOPBIX CKOPOCTh BpAIlIEHUsI POTOPA paBHA CKOPOCTH BPAIICHUS
MAarHUTHOTO TIOJIS;

0) mBUTaTENH, Y KOTOPBIX CKOPOCTH BpaIleHUsI pOTOpa 00JIbIIIe CKOPOCTH BPAIICHUSI
MAarHUTHOTO TIOJIS;

B) JIBUTATENH, Y KOTOPBIX CKOPOCTh BPALLEHHS pOTOPa MEHbIIIE CKOPOCTH BpallleHUs
MarHUTHOTO MOJIS.

18.

UeM oTiMyaeTcst aCHHXPOHHBIN ABUraTeNb ¢ (ha3HBIM POTOPOM OT JBUTATEIIS C
KOPOTKO3aMKHYTBIM POTOpPOM?

a) YMCIIOM KaTyIIeK OOMOTKH CTaTopa;

0) HaJTMYMEM TIa30B ISl OXJIAKICHNUS,

B) YHCJIOM IOJIFOCOB;

I') HAJIMYKMEM KOHTAKTHBIX KOJICI[ M IETOK.

19.

1. V3 xakux 9acTeu, yka3aHHbIX Ha PUCYHKE, COCTOUT SIKOPh MAITUHBI TOCTOSIHHOTO
TOKa?

C

ST

a) 1- cepaeuHuK siKOps, 2- 0OMOTKa, 3- KOJUIEKTOD;
0) 1- oOMOTKa, 2 - KOJIJIEKTOP, 3- CEpAECUHUK SIKOPS;
B) 1- mas, 2 - KOIIEeKTOp, 3- CEpACUHUK AKOPS;

r) 1- meTka, 2 - momtoc, 3- cepAeYHHUK SKOPSL.

20.

Kakoii Tun BHCKTqueCKOﬁ MallWHBI ITPEACTABJICH Ha pI/ICYHKe?
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a) ACHHXPOHHBIN JABUTaTeNlb C KOPOTKO3aMKHYTBIM POTOPOM;
0) aCHHXPOHHBIH JBUraTelb ¢ (a3HbIM POTOPOM;

B) JIBUTaTEJb IOCTOSIHHOTO TOKa,

I') CHHXPOHHBIN JBUTaTENb.

21. | OmHoda3HbIH TpaHC(HOPMATOP UMEET YHCIIO BUTKOB MEPBUYHON 0OMOTKH W=600 1
ko3 durment Tpanchopmamnmu K=20. Onpenennre 4ucio BUTKOB BTOPUIHON OOMOTKH.
a) 10;
0) 20;
B) 30;
r) 40.
22. | Onpenenurte Ui ACHHXPOHHOTO JBUTATENS] CHHXPOHHYIO YaCTOTY BpAIIeHUs pU 2p=6 H
yacrote Toka fi= 50T 1.
a) 500 o6/muH;
6) 100006/muH;
B) 150006/MuH;
T') HET BEPHOTO OTBETA.
23. | Kakoii anektpoanmapat u3o0pakxeH Ha pucyHke?
a) pyOMJIbHUK;
0) aBTOMAaTHYECKUH BBIKIIOUYATEb;
B) KOHTAKTOD;
T') IPEIOXPaHUTENb;
24. | Ha xakoM pHCyHKe TIOKa3aHa cXeéMa BKIIFOUEHHS MAIllMHbI TIOCTOSIHHOTO TOKa C

napasiesIbHbIM BO30YKeHnEeM ?
oB OB,
# OB
[ : -

a) puc.l;
0) puc.2;
B) puc.3;
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I') HET BEPHOTO OTBETA.

25.

Kakum Oyzer ckobKeHHe PU 9acTOTe BpamieHuss MarHuTHOTO 1oJist 300006/MuH u
gacToTe BpaieHus poropa 2940 o6/mun?

a) 0.2%;

0) 2%;

B) 200%;

I') HET BEPHOT'O OTBETA.

26.

Haiigure o01ee cConpoTUBIICHHE TIO CXEME:
. Rz R

Ri=zRy =Ry =20m

a) 6 Owm;
0) 4 Owm;
B) 2 Om;
') HET BEPHOTO OTBETA.

27.

DIEKTPUYECKUM TOKOM Ha3bIBAETCH. ..

a) TEIUIOBOE IBUKEHNE MOJIEKYJI BEIIECTBA;

0) XaOTUYHOE JABMKEHUE AIIEKTPOHOB;

B) YHOPSAOYCHHOE ABMKEHHUE 3apsHDKEHHBIX YacTHIL;
r) OecopsA0YHOE ABUKEHUE HOHOB.

28.

Kaxkast u3 dopmyn Beipaxkaet 3akoH Oma AJ1s OJTHOMU 11enu?
a) Q=I1Ut;

0) I=U/R;

B) E=A/q;

r) I=E/(R + 7).

29.

Omnpenenure 061IyI0 eMKoCTh KoHAeHcatopa Cl1, C2, KoTopbie COSAMHEHBI MapalIeIbHO.
a) C=CI+C2;

0) C=Cl1-C2;

B) C=C1=C2;

r) C=1/C1+1/C2.

30.

[TocTostHHBI MarHuT JIOMAaloT TMomojaM. byayTr 1 o6inagath MarHUTHBIMH
cBOMcTBaMHU KOHIILI A U B B MecTe nzimoma margura?

N4l (BS

a)ma, SuN ;
06) 1a, NuS;
B) HET.

31.

3adem I XpaHCHUA MAariHuTOB UX pacCIloJIararoT TakK, KakK MIOKa3aHO Ha pI/ICYHKe?

a) JUIsl HAMarHUYUBaHMUS,
0) Ui pa3MarHUYMBaHUS;
B) HEUETO HE MMPOUCXOIMT.

32.

Ha xakoM prcyHKe oKa3aHa cXeMa BKIFOUEHHS MAIlIUHbI TIOCTOSTHHOTO TOKa C
HE3aBHCHMBIM BO30YKJIEHHUEM ?
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a) puc.l;
0) puc.2;
B) puc.3;
I') HET BEPHOT'O OTBETA.

33.

YacroTa Toka yBenuuuiaach B 4 paza. Kak n3MEHUTCS MHAYKTUBHOE COIIPOTUBIICHHUE?
a) YMEHbILIUTCSA B 4 paza;

0) yBenuuuTcs B 4 pasa;

B) HE U3MEHUTCS;

I') YMEHBIINUTHCS B 2 pasa.

34.

Yemy paBHa 0011ast EMKOCTb KOH/IEHCATOpa?

C1 C2 C3

a) C=C1+C2+C3;

0) C=C1-C2+Cs3;

B) C=C1=C2 =C3;

r) 1/C=1/C1+1/C2 +1/C3.

35.

Kakum Oyner majeHue HampspKEHUs Ha MPOBOJIAX M3 OJIHOTO MaTepualia ¢ OJIMHAKOBBIM
JIMaMETPOM, HO pa3HOM JJIMHBI?

a) OoJpIIee MaIeHUe HAMPsDKEHUsI Oy1eT Ha 0oJiee KOPOTKOM TIPOBOJIE;
0) mazicHUe HANPSDKCHUS HE 3aBUCHUT OT JIJTMHBI ITPOBO/IA;
B) OoJiblliee MajicHUE HANPsDKeHUs OyaeT Ha OoJiee IIMHHOM POBOJIE.

36.

Omnpenenure cxemy BKIIOUEHUS! TpeX(a3HOTo aCMHXPOHHOTO JBHUraTels B OJHO(A3ZHYIO
CEeTb MPU COCTUHEHIUH OOMOTOK B «3BE3IY).

a) 1;
0) 2;
B) 3;
F) HET BCpHOFO OTBCTA.

37.

IIo PUCYHKY OIIPECACITUTEC YCIIOBHOC 0003HaUCHHE ACUHXPOHHOTI'0 3JICKTPOABUTATCIIA C
KOPOTKO3aMKHYTBIM POTOPOM
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a) 1;
0) 2;
B) 3;

') HET BEPHOTO OTBETA.

38.

o prcyHKy omnpenenuTe YCIOBHOE 0003HAYCHNE aCHHXPOHHOTO AJIEKTPOIBUTATENS C
(hazHBIM pOoTOPOM

5 ¥ &

a) 1;
0) 2;
B) 3;
T') HET BEPHOTO OTBETA.

39.

[Ipu xaKoM HanpsHKEHUH BBITOJHEE MePeIaBaTh AEKTPUUECKYIO SHEPTHIO B JTMHUSIX
3JIEKTpoIepeay Mpy 3aJaHHONH MOITHOCTH ?

a) TIpH MMOHWKEHHOM;

0) mpu CpeTHEM;

B) 0€3pa3IMyIHO;

T') TP OBBIIIEHHOM.

40.

VY oanodaznoro Tpanchopmaropa HoMUHAIBLHOE HanpspbkeHue Ha Bxone Ul = 600 B, Ha
Beixosie U2 = 100 B. Onpenenuts ko3 duiuent tpanchopmanuu TpanchopmaTopa.

a) K=6.

6) K=0,017,

B) JUIA pellIeHUs 3a7]a4ui HEAOCTAaTOYHO JaHHbIX,

r) K=60

41.

CxeMBbl BKIIIOUEHHS KaKHX QJICKTPOU3MEPUTCIIbHBIX HpI/I60pOB I/I306pa)KeHBI Ha pI/ICYHKe?

u e v WG ¢ i

1 2 3
a) 1 —ammepmerp, 2- BaTTMETp, 3-BOJIBTMETD;
6) 1 — amnepmeTp, 2- BOJIBTMETP, 3- BATTMETP;
B) | — BosmpTMETD, 2- aMnepMeTp, 3- BaTTMETD;
r) 1 — BoJbTMETp, 2- aMIiepMeTp, 3- OMMETP.

42.

I[J'IH YBCIIMYCHUS IIPEACITIOB UBMCPCHUA aMIICPMCTPOB B LCIAX TOCTOSIHHOI'O TOKa
IIPUMCHAIOT ...
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a) 106aBOYHOE COMPOTUBIICHHE,
0) WIyHT;

B) TpaHC(OPMATOP TOKA;

') MYJIbTUMETD.

43.

Kak na snexTpuueckoil cxeme n3o0paxaercss 1 0003HaYaeTCsl aBTOMATUUYECKUN
BBIKJIFOYATCIIb

UF 5B

s D S

a) l;
0) 2;
B) 3;
r)4;

44,

Jly1g yero cepZieuHUK TpaHCcPopMaTopa coOOUPaIOT U3 TOHKHX JIMCTOB TpaHC(HOPMaTOPHOM
CTajy, U30JJUPOBAHHOM APYT OT apyra?

a) JUIsl yMEHbBIIICHUS HarpeBaHUs MarHUTOIIPOBOJA;

0) ms yBenmuueHus: Kodduimenta Tpanchopmanuu;

B) /Ul YMEHbIIEHUS KOdYPPHUIIEHTa TpaHCPOopMalHH;

') HET BEPHOTO OTBETA.

45.

Jnist yBeTMUESHHSI TIPEICIIOB M3MEPEHHSI BOJIBTMETPOB IMTPHMEHSIOT ...
a) 100aBOYHOE COTIPOTHUBIICHHUE;

0) IIyHT;

B) TpaHc(hopmaTop TOKa;

T') MYJIbTUMETP.

46.

OCHOBHBIC DJIECMCHTHI JIAMITHI HAKaJTMBaHUS

a) 1- kon0a, 2 — Boab(paMoBast HUTh, 3- IIOKOJIb;
0) 1- BosibppamoBas HUTh, 2 — K004, 3- IOKOJIb;
B) 1- mokob, 2 — BosibpamMoBasi HUTh, 3- K0JI0a;
r) 1- kos10a, 2 — 110KOJIb, 3-BOJIb()pamMoBasi HUTh.

47.

Kakoii cumbl TOK cuuTaeTcsi cMepTeNbHBIM IS YeloBeka?
a) 0,05A;

0) 1A

B) 0,1A;

r) 0,01A.

48.

Kak Ha3zsiBaeTcs QJICKTPHUYCCKAA CXCMa, I/I306pa)KeHHa$I Ha pI/ICYHKC?
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SB2 SB1 KMl
b

.
kM1 KMI KK Kx

kK[ KK

a) cxema yIpaBJIeHUS ITyCKOM TpeX(a3HOTO aCHHXPOHHOTO JIBUTATEIIS C
KOPOTKO3aMKHYTBIM POTOPOM;

0) cxema mycka Tpex(a3zHoro aCHHXPOHHOTO JBUTATEINS C KOPOTKO3aMKHYTBIM POTOPOM
MEPEKITIOYEHUEM OOMOTKH CTATOPa CO «3BE3/IbI» HA «TPEYTOJILHUKY,

B) CX€Ma HEPEBEPCUBHOTO YIIPABJICHUS JBYXCKOPOCTHBIM aCHHXPOHHBIM JIBUTATEJIEM C
KOPOTKO3aMKHYTBIM POTOPOM M JIByMsI OOMOTKaMH Ha CTATOPE C Pa3HBIM YHUCIIOM
TTOJTFOCOB;

T') CXeMa HePEBEPCUBHOTO YIPaBJICHHS TpeX(ha3HbIM ACHHXPOHHBIM JIBUTATEIIEM C
KOPOTKO3aMKHYTBIM POTOPOM C IPUMCHCHHUEM JUHAMUYCCKOTO TOPMOKCHUA.

49,

CKOJbKO CTEpKHEHN JIOJDKEH MMETh CEPIICTHHUK Tpex(dasHoro Ttpanchopmaropa?
a) O/IuH;

0) mBa;

B) TPH;

T') 4eThIpE.

50.

Kak HarpeBaroTcs mpoBo/ia M3 OJHOTO M TOTO )K€ MaTepuasa OJAMHAKOBOW JTHHBI, HO
pa3HOro JUaMeTpa MpU OJJHOM H TOM K€ TOKe?

a) MPOBOJIa HATPEBAIOTCS OJMHAKOBO;

0) cuJIbHEE HarpeBaeTCs MTPOBO/I C MEHBIITUM JHAMETPOM;

B) CHJIbHEE HATrPEBAETCS MPOBOJI C OOJIBIINM JTHAMETPOM.

51,

Ha namne nakanuBanust MapkupoBka 40 Bt. Oto ...
a) TOK;

0) MOIITHOCTb;

B) COIIPOTUBJICHHE;

T') HapsDKEHHE.

52.

[To KOHCTPYKIIMK MarHUTONPOBOIa TPAHCHOPMATOPHI OBIBAKOT:
a) CTEPKHEBEIC;

0) OpoHeBbIC;

B) TOPOUIAJIBHEIEC;

T') CTEep)KHEBBIC, OPOHEBBIC, TOPOUIATIbHBIC.

53.

Kaxkoit TpanchopMaTop Ha3bIBaCTCS MOHMKAFOITUAM ?
a) U > Uy;

6) Ui < Uy,

B) U1 = Uy,

r) HC MMCCT 3HAUCHU .

54,

Jlnis yero npeaHa3HadeHbl TpaHc(hopMaTophl?

a) Juis mpeoOpa30BaHUs SHEPTUH IEPEMEHHOTO TOKa U3 OJHOTO HAIPSDKEHUS B IPYroe;
0) a5 mpeoOpazoBaHMsI YaCTOThI IEPEMEHHOTO TOKA;

B) /IS TOBBILIEHUS KO3(h(PUITMEeHTa MOIITHOCTH;

I') HET BEPHOTO OTBETA.

55.

ITo xakoit popmyse onpenensieTcss MOITHOCTh JJEKTPUUYECKOTO ToKa?
a) A =1Ut;
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0) P=1U;
B) [ =U/R;
r) Q = I°Rt.

56.

Kakue npeBpatiieHust SHEpruy NPOUCXO AT MPH paboTe dIEKTPOABUTATENS?
a) 2JIEKTpUYECKasi SJHEPIHsl IPEBPAILAETCS B MEXaHUUECKYIO;

0) MexaHUYeCKasi FHEPIUsl MPEBPAIIAETCS B AIEKTPUUECKYIO;

B) BHYTPEHHSISI DHEPTUsI IPEBPAILAETCS B JIEKTPUUECKYIO;

I') KHHETUYECKasl JHEPTHI0 MPEBPAIAETCs B HOTEHIUAIBHYIO.

S7.

Kaxoit pon Toka mpeoOpa3syercs B Tpancpopmarope?
a) TIOCTOSIHHBIN;

0) MepeMeHHBIN;

B) NOCTOSIHHBIN U MIEpEMEHHBIN.

58.

Kakas dbusnteckas Bemuumna onpezensiercss hopmymoii Q= I°Rt 2

a) MOIL[HOCTb JIEKTPHYECKOr0 TOKA;

6) KOJMYECTBO TETUIOTHI, BBIIEISAIOMIEECS TIPH TIPOXOKICHIN HIEKTPHUECKOTO TOKA Ha
YYacCTKe LICHU 3a BpeMH t;

B) KOJINYECTBO HIEKTPHUECKOTO 3aps/a, IIPOTEKAIOIIEro B LIEMHU 3a BpeMs t;
I')KOJIMYECTBO TEIIOTHI, BBIIEIAIOIIEECS 32 BpeMs t.

59.

Kaxoit ¢hm3udeckuii 3aK0H JIGKUT B OCHOBE MPUHIIUTIA JIEHCTBHS TpaHchopmaTopa?
a) 3akoH OmMma;

0) 3akoH Kupxroda;

B) 3aKOH DJICKTPOMArHUTHOW WHAYKIINU;

T') 3aKOH ITOJJHOTO TOKa

60.

Kak Ha3pIiBaeTcs anekTpruyeckas cxema, 1300pakeHHasi Ha pUCyHKe?
3~
-] (-]
L1 _~ Qs

Qi
NI I—‘l,; I_/.J KT E—DKMZ

- o
KM2 l a KM1
KT -

a) cxeMa YIpaBJICHUS ITyCKOM TpeX(a3HOT0 aCHHXPOHHOTO JIBUTATEIIS C
KOPOTKO3aMKHYTBIM POTOPOM;

0) cxema Imycka Tpex(a3zHOro aCHHXPOHHOT'O JIBUTATENSI ¢ KOPOTKO3aMKHYTBIM POTOPOM
MEPEKITIOYEHUEM OOMOTKH CTATOPa CO «3BE3JIbD» HA «TPEYrOJbHUKY,

B) CX€Ma HEPEBEPCHBHOTO YIIPABJICHUS JIBYXCKOPOCTHBIM aCHHXPOHHBIM JIBUTATEIIEM C
KOPOTKO3aMKHYTBIM POTOPOM U JABYMSI OOMOTKaMH Ha CTaTOPE C Pa3HBIM YKCIOM
MTOJIIOCOB;

T') CXeMa HEPEBEPCUBHOTO YIPABICHHS TPEX(Pa3HbIM aCHHXPOHHBIM JBUTATEIIEM C
KOPOTKO3aMKHYTBIM POTOPOM C IPUMEHEHUEM TMHAMHYECKOTO TOPMOYKCHUSI.

.
/

61.

KakxoBa MOIITHOCTBH 3JIEKTPUYECKOTO TOKA B 3JEKTPOILIUTE NpH Hanpsbkenuu 220 B u
cuie Toka 2 A?

a) 100 Br;

0) 440 Br;

B) 4 kBT;
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r) 0,01 Br.

62.

KakoBO COOTHOIIEHHE MEXK /Ty HANPSDKEHUEM M YUCIIOM BUTKOB B OOMOTKAx
Tpancpopmaropa’?

a) U1/U2 = N1i/Ng;

0) U1/U2 = N2/Ngy;

B) HET CBSI3U.

63.

Kakyto nmuHuto nenecoo0pa3Ho HCIOIB30BATh IS TIOBOIA
SHEPTUH K AIEKTPOKOMOaNHY?

a) BO3IYIIHYIO JIUHHUIO U3 TOJIBIX IPOBO/IOB;

0) IMHUIO U3 U30JIMPOBAHHBIX IIPOBOJIOB;

B) KaOeJIbHYIO JIMHHIO;

I') BCE OTBETHI BEPHBHI.

64.

KakoBs! pyHKIIMM 37€KTpUYecKoil ceTn?

a) MMPOU3BOJICTBO AEKTPHUECKON YHEPTUH;

0) mepenayva u pactpeneseHnue AMEKTPOIHEPTHH;

B) MOTpeOIEHUE AIEKTPOIHEPTHH;

T') IPOM3BOJICTBO, TIepeiava, pacipeaeeHre IEKTPOIHEPTUU | TOTpeOIeHne
AIIEKTPOIHEPTHH .

65.

VYkaXuTe COOTHOIIEHHE MEXIY JIMHEHHBIMH U (Da3HBIMU TOKaMH M HAIPSDKEHUSMHU MIPU
coeMHEHNHN «Y».

a) I = \3 Iy; Uy = Uy;

6)Li=1lp; Us="3Up;

66.

[pu paBHBIX MPOYMX YCIOBHSAX OJJMHAKOBAsK aKTHBHAS EKTPUUECKas MOIIHOCTb MEPEiaeTcsl 1o
o/tHO(a3HOM JBYXIIPOBOTHOM ¥ Tpex(azHO# TPeXMpoBOAHOM JMHHMSIM. Macca 0JJHOTO TPOBOIA
npyxmpoBoHoi maun 100 kr. YeMy paBHaA Macca TpeXIpOBOTHOM JIMHUN?

a) 150 xr;

6) 200 kr;

B) 300 kT;

r) 250 KT .

67.

KakoB HOMHMHAJIBHBIN TOK IIJIABKOW BCTaBKH, KOTOPYIO CIIEIYeT BBIOpATh JJIsl 3aIUThHI
JBUTATENS, UMEoIero padounii Toxk 30 A, myckoBoit Tok 180 A, a IIUTENHHOCTH ITycKa
15 ¢?

a) 60 A,

0) 80 A;

B) 100 A,

r) 200 A.

68.

Kaxoii matepuan He HCTIONB3YeTCs ISl M30JISILIN TIPOBOJIOB U Kabemeii?
a) XJI0M4aToOyMayKHasl MpsDKa;

0) BYJKaHU3MpPOBAHHAS PE3HHA,

B) TIOJIMBUHUITIXJIOPU]I;

I') CIFOJI.

69.

Kak onpenenuTs CKOIbXEHHE aCHHXPOHHOTO JIBUTATENIsA?
n, —n
a)S= -2 1;
nl
n,—n
6)S=-1—-2;
nl

B)S =

-1
n,
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r)S= N
nl
70. | Idns gero nmpenHa3HaueH KOHTAKTOp?
a) JJIsl 3aIIUThl OT KOPOTKOTO 3aMbIKaHUS ;
0) TSt TyCKa dJIEKTPOABUTATEIS
B) JJIs1 YaCTHIX KOMMYTAllMi CUJIOBBIX IE€TICH;
I') HET BEPHOT'O OTBETA.
71. | ®opmyna s onpeAenaeHUs] CAHXPOHHOM 4acToTa 3JeKTpoABuraresisa?
2) N1 = 60 f, ;
6) n = 60_p X
f
B) N1 = @;
pf
I') HET BEPHOI'O OTBETA.
72. | JIByXnotocHOH pOTOp CHHXPOHHOTO reHepaTtopa ¢ yactotoit 3000 06/muH. KakoBa
4acTOTa HANPSDKEHUs cratopa?
a) 50 I'm;
6) 100T1;
B) 500 I'm;
r) 150 I'm.
73. | C noBblllIEHHEM TeMIIEpaTyphl YBEIUUUBAECTCS IPOBOIUMOCTD MOJIYIIPOBOIHUKOB:
a) mpUMecHas,
0) coOCTBEHHas,;
B) IOHOpHAs;
T') aKIeTITOpHAs.
74. | YkaxuTe COOTHOIICHHE MEXAY JIMHEHHBIMHU U (Da3HBIMU TOKaMH M HAIPSDKEHUSMHU MIPU
COEJIMHEHUU «A».
a)Li=lp; Ui=V3Uy;
6) In =1 ; 1= U(b ;
B)IHZ\/(I;’) Ip; Us= Uy,
U, =V3Uyp; L="31y.
75. | Dnextpudeckoe compoTtuBiieHHe udenoBedeckoro tena 5000 Om. Kakoit Tox mpoxomauT
yepe3 TeNO YEJIOBEKa, €CIIM OH HaXOAUTCs 1o HanpsikeHueM 380 B?
a) 19 MA,
0) 38 MA,
B) 76 MA,
r) 50 MA.
76. | KakoB TOK yTeuku mpoBOJa C COMPOTUBICHUEM H30JIALIUN
5+ 10° Om nipu Hanpsikerun 380 B?
a) 19 MA,
0) 38 MA,
B) 50 MA,;
r) 76 MA.
77. | MoxxHO &M JAsi TIOBBIMICHHS O€30MACHOCTH KOPIYC JBUTATelNls, COECIUHEHHBIH C

3a3€MJICHHON HEUTpaslblo, 3a3€MJIMTh JOMOJHUTEIbHO MPU MOMOIIU CIEIHAIBHOTO
3a3eMiInTesd?

a) MOYHO;

0) Helb3,

B) MOKHO, HO HEIIeJIECO00pa3Ho.
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78.

B kakux ciaydasx IOMyCTHMOE CONPOTUBIICHHUE 3a3eMIIUTENS cocTaBiseT Oobiie 4 Owm,
HO MeHblIe 10 Om?

a) pu MOUTHOCTHU ceTH, npesbimatomei 100 kBr;

0) ipu MorHOCTH ceTu MeHbIre 100 kB;

B) nipu Mo1HocTH cetu 100 kBT.

79.

K menu ¢ nocnenoBaTelbHBIM COEIMHEHUEM AaKTUBHOIrO compotusieHus R = 12 Om u
eMKocTHoro conpotusieHust X.= 16 OM noaseaeno Hampspkenue U= 120 B; wacrora
50 I'm. OnpenenuTs TOK B LEIH.

a) 6A;

0) 12A ;

B) 10A;

') HET BEPHOTO OTBETA .

80.

KakoB HOMUHaNBHBIA TOK IJIABKOW BCTABKH MPEAOXPAHMUTEINS, 3aIMAIIAIOIIETO Y4aCTOK
OCBETHUTEIILHON CeTH, nmoTpedistonieit Tok 12A?

a) 10 A;

0) 6 A;

B) 15 A;

r) 35 A.

81.

HepasBerBnennas nens umeet conpotusieHus: R =4 Ow;

XL =10 Om; X.=7 Om. OnipeenuTs MOJTHOE CONMPOTHUBIICHHUE LIETIH.
a) 10 Owm;

0) 5 Om;

B) 15 Owm;

r) 25 Om.

82.

Cpabortaet B0 3almTa u3 TJIABKUX MPEIOXPaHUTENCH npu
nmpoOoe Ha KOpPIyC JBUTaTelis B TPEXIMPOBOAHOW U UETHIPEXIPOBOJHOM CETAX
TpexdazHnoro Toka?

a) B 000uX ciydasx cpaboTaer;

0) B 00ouX ciayyasix He CpabOTaeT;

B) B TPEXIIPOBOJIHOM ceTH CpabOTAET, B UETHIPEXIIPOBOIHOM - HE CpabOTaeT;

T') B TPEXIIPOBOJHON CETH HE CPabOTAET, B UETHIPEXITPOBOIHOM — cpaboTaeT.

83.

Tpexda3znpiii 1BUTaTeh, 0OMOTKH KOTOPOTO paccuuTanbl Ha 127 B, BrimrovaroT B ceTb Ua
= 380 B. OOMOTKH IBUTaTENA HAIO COCONHUTD:

a) 3BE3/I0M;

0) TPEyroJIbLHUKOM;

B) 3BE3/I0H C HyJIeM;

T') IBUTATeIb HEJIb3sl BKIIOYATh B CETh.

84.

[Ipu coemuHeHNU 0OOMOTOK T'eHepaTopa TPEYrOJIbHUKOM HAa4allo TPETheil 0OMOTKH
COCIIMHSCTCS:

a) C KOHIIOM TEepBOH 0OMOTKH,

0) HayajgoM BTOpPOil OOMOTKH;

B) KOHIIOM BTOPOI OOMOTKH;

I') HA4aJIoM BTOPOil U epBoil 0OMOTOK.

85.

B kakux equHHUIIAX U3MEPSETCS] OCBEIIEHHOCTH?
a) repr (['m);

6) roxoyas (JIx);

B) CUMEHC (CM);

T') TIOKC(JIK).

86.

CummerpuuHas Harpyska TpexdasHoil cetu coemunHeHa 3Be3noi,Ua = 660 B. daznoe
HanpsHKeHUE PaBHO:

a) 380 B;

0) 660 B;
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B) 220 B;
r) 127 B.
87. | IlonynpoBOJHUKOBBIN JHOJ MPECTABISAET COOOM:
a) MpudOp ¢ OJTHUM P—II-TIEPEXOIOM;
0) mpubop ¢ ABYMsI p—II-TIEPEXOJAMH;
B) IpUOOP C ABYMS AJIEKTPOJAMH;
) IpuOOp € TPEMs IePeX0IaMH.
88. | Kakas cxema umeeT npsiMoe BKJIIFOUEHHUE TIOTYITPOBOTHUKOBOTO JUoa?
1) 2) 3)
® 7@ 1L, ]
| T
N
a) l;
0) 2;
B) 3;
r)4;
n)S.
89. | KakoB HOMUHAJILHBIA TOK IJIABKOW BCTABKU MPEIOXPAHHUTENS, 3AIIUIIAIOIICTO YIaCTOK
OCBETUTEIBHOU ceTH, MOTpeOstomuii Tok 12 A?
a)6 A;
0) 10 A;
B) 15 A;
r) 25 A.
90. | Kakoe ycnoBHOE 0003HaUYE€HHUE COOTBETCTBYET TUPHUCTOPY?
1) 2) 3) 4) 5)
a) l;
0)2;
B)3;
r)4;
n5.
91. | Kakas metns ructepesnca U3 IpeACTaBICHHBIX HA PUCYHKE COOTBETCTBYET MarHUTOTBEPIOMY MaTepHaIry?
1) B 2) B 3 rﬂ‘h
4) B 5} B
P f 7
a) 1;
0)2;
B)3;
r) 4
nSs.
92. | Kakue marepuasibl OTHOCSITCS K IMOJTYIPOBOIHUKAM:
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a) repMaHuil, KpEMHUI;

0) aJIFOMUHUM, CCJICH;

B) F€pMaHuM, CeJIeH, IMPKOHUMH;
') KDEMHUH, 3aKUCh MEJIH.

93.

[Ipn cummerpuuHOil Harpyske, coenmHeHHOM TpeyronbHukOoM, Ua= 380 B. ®dasnoe
HaNpsHKEHUE PABHO:

a) 220 B;

0) 127 B;

B) 660 B;

r) 380 B.

94.

YpaBHEHHE 2JIEKTPOMArHUTHOW CHJIBI ITPU NIEPEMEILIEHUH IPOBOJHUKA NIEPIIEHANKYIIIPHO
HaIpaBJICHUIO ITOJIA UMECT BU:

a) F=Bev;

0) F=H1;

B) F=BI1;

r) F=BI1 sina.

95.

Ennnuna n3mMepeHnss MarHUTHOTO ITOTOKa
a) Tum;

0) Bo;

B)B/A ;

r)B.

96.

OCHOBHEBIE KOHCTPYKTHUBHBIC ICTAJIN MAIlIMH IIOCTOSHHOTO TOKA:
a) UHIIYKTOP, SIKOPb, KOJIJIEKTOP, BEHTHJISATOP;

0) MHIAYKTOD, SIKOPb, KOJIJICKTOP, METKH;

B) CTaTOp, BEHTHIIATOP, KOJUIEKTOD;

T') CTaToP, IIIaBHBIC MOJIIOCA, IKOPb, KOJUIEKTOD, IETKH.

97.

HasHaueHneM KpeMHHEBBIX CTAOMIIUTPOHOB SIBJISCTCS

a) BBITPSMJICHHE TIGPEMEHHOTO TOKa IPOMBIIIICHHOH YaCTOTHI;
0) IETEKTUPOBAHNUE;

B) TCHEPUPOBAHHUE JICKTPOMArHUTHBIX KOJICOAHUH;

I') CTa0MIM3AIHS TOCTOSHHOTO HAMPSIKCHHS.

98.

B mosryripoBoiHUKaX UMEIOT MECTO TIPOBOIUMOCTH
a) 2JICKTPOHHAS,

0) MOHHas;

B) DIICKTPOHHAS U JILIPOYHAS,

T') IBIPOYHASL.

99.

Anmapatbl HU3KOTO HAMPsKEHUS:

a) aBTOMaTHYECKHE BBIKIIOYATENN, KOHTAKTOPBI, IIyCKATeINH, pelie, pyOUIbHUKHI U
MaKeTHBIE BBIKIIOYATENN, KHOTIKYU YIPaBIEHUS, TYMOJIEPhI U APYrHUe anmaparhl;
0) aBTOMaTHYECKHE BBIKIIOYATEIH, BHIKIIOYATENN HATPY3KH;

B) U3MEpUTENIbHBIE TpaHCHOPMATOP TOKA U HAMPSHKCHHUSI, EIUTENHN HAPSKEHUS
T') BBIKITIOYATENN Harpy3KH, pa3beAMHUTEIH.

100.

MarsuTHBIA IOTOK SABJISICTCS BEIUUHUHOM:
a) BEKTOPHOM;

0) 6omBIIION;

B) CKaJIIpHOH;

T') MaJIou.

n/n

OTBET




46

1. a) MOCJIEI0BATEIbHOE;

2. B) I=U/R;

3. 0) cuJIbHEE HarpeBaeTCsl CTaIbHOM MPOBOI;

4, a) Om, B, A;

5. | B) Marepuaia, U3 KOTOPOTO U3rOTOBJICH MTPOBOJIHKK, €TO JUIMHBI U TUIOMIAIN
MOTIEPEYHOT0 CEUCHHS,

6. |B)3;

1. 0) MpuOOPHI ANIEKTPOMATHUTHOM, SJIEKTPOIMHAMHYECKOM, MAaTHUTOAIEKTPHUUECKOM,
WHIYKIIMOHHOW CHCTEM;

8. | a) cwry TOKa, MOIITHOCTb;

9. | B) MAarHUTORJIEKTPUIECKOH;

10. | B) KOMMYTaIIMH, OTKJIIOUYSHHS U TIEPEKITIOUSHHSI 00ECTOYCHHBIX DJICKTPUIECKUX CETEH.

11.
a) aMIIepMeTp TOCIIeI0BATEIbHO Harpy3Ke, BOJBTMETP MapauIeIbHO Harpy3Ke,

12. | 6) mudpoBeIX;

13. |a)l;

14. |6)2

15. | 0) uernIpe;

16. | B) ABUTATEINb MOCTOSTHHOTO TOKA;

17. | a) nBuratenu, y KOTOPBIX CKOPOCTh BpallleHUs POTOPA PaBHA CKOPOCTH BpALCHUS
MarHuTHOTO TOJIS;

18. | r) HanMMYKMEeM KOHTAKTHBIX KOJICI] U IIIETOK.

19. | a) 1- cepacuHuK AKOps, 2- 0OMOTKA, 3- KOJUICKTOP;

20. | a) acCMHXPOHHBIN JBUTATEh C KOPOTKO3AMKHYTBIM POTOPOM;

21. | B)30;
K=w1/w>. W>= x/w1= 600/20=30

22. | 6) m=f*60/p=50*60/3= 100006/Mux

23. | a) pyOMJIbHUK;

24. | 0) puc.2;

25. | 6)2%;

26. |a)6Owm;

27. | B) ymopsiIOYEHHOE JIBIKEHHUE 3apsKEHHBIX YACTHII;
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28. | ) I=E/(R+7).
29. |a)C=CIl+C2;
30. (a)ma, SuN;
31. | a) ans HAMarHUYMBAHUS;
32. | a)pwuc.l;
33. | 6) yBenmmuuTcs B 4 pasa;
34. |r)1/C=1/C1+1/C2 +1/C3.
35. | B) OoJblee majzieHne HaNpspKEeHUs OyaeT Ha O6oJiee JUTMHHOM MTPOBOJIE.
36. [0)2;
37. |a)l;
38. |0)2;
39. | r) npu MOBBIIEHHOM.
40. |a)K=6.
41. | 6) 1 — ammepmerp, 2- BOJILTMETP, 3- BaTTMETP;
42. | 6) myHT;
43. |a)l;
44, | a) nus yMEHBIICHUSI HarpeBaHUsI MarHUTOMPOBO/IA,
45. | a) 106aBOYHOE CONPOTHUBIICHHUE;
46. | a) 1- konOa,
2 — Boab(pamMoOBasi HUTb,
3- IIOKOJIB;
47. | B)O0,1A;
48. | a) cxema ynpaBieHUs IyCKOM Tpex(a3HOro aCHHXPOHHOT'O JIBUTATENS C
KOPOTKO3aMKHYTBIM POTOpPOM,;
49. | B) TpH;
50. | 0) cunbHee HarpeBaeTcs MPOBOJ C MEHBLINM JHAMETPOM;
51. | ©6) MOIITHOCTB;
52. | r) crepHeBble, OPOHEBBIE, TOPOU IAJIbHBIE.
53. [a)Ui1>Uy,
54. | a) ans npeoOpa3zoBaHMsl SHEPTUM IEPEMEHHOTO TOKA U3 OJIHOTO HANPSHKEHHSI B IPYroe;
55. | 0)P=1U;
56. | a) nekTpuYecKas SHEPrus NPeBpallaeTcs B MEXaHUYECKYIO
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57. | 0) mepeMeHHBIH;
58. | 0) KOIMYECTBO TEIUIOTHI, BBIJCIISIONIEECS PU MTPOXOKACHUN HIEKTPUISCKOTO TOKA Ha
Y4acTKe LICIH 3a BpeM t;
59. | B) 3aKOH 3JIEKTPOMArHUTHOW UHIYKIIUH;
60. | r)cxema HEpEeBEPCHBHOTO yIIPaBJICHHS TpeX(a3HbIM ACHHXPOHHBIM JIBUTATEIIEM C
KOPOTKO3aMKHYTBIM POTOPOM C MPUMEHEHHEM JTUHAMUYECKOTO TOPMOKCHUS;
61. | 6) 440 Br;
62. | a) U/U2 = Ni/Nz;
63. | B) KaOeJNBHYIO JIMHHIO;
64. | 0) mepemaya u pacmpeesieHue EKTPOIHEPTUN;
65. | Mopo3oga, ¢.49
) Li=lg; Ui=V3Uy;
66. | a) 150 xr;
67. |B) 100 A; 180/1,8 =100A
68. | r) cmona.
69. -
gps=""M .
nl
70. | B) s 9aCTHIX KOMMYTAIIMM CUJIOBBIX IIETICH;
71. 2y = 60 f, ;
72. |a)50Tm;
73. | 6) cobcTBeHHas;
74. | 1,=V\31y; U,=Uy;
75. | B) 76 MA;
76. | 1) 76 MA (380/5 + 10%)
77. | B) MOKHO, HO HEIIeNIeCO0Opa3Ho.
78. | 6) mpu mourHOCcTH ceT MeHbIe 100 kB;
79. | a) 6A; 122+16°=144+256 =4000m (200m)
120/20 = 6A
80. | B) IS A;
81. |6)5 Owm;
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82. | r) B TpeXIIpOBOIHOM CETH HE CPadOTAET, B UETHIPEXIIPOBOTHOM — cpabOTaeT.

83. | r) mBuraTenb HEllb3s BKIIOYATh B CETh.

84. | B) KOHIIOM BTOPOil OOMOTKH;

85. | r) mokc(iIK).

86. | a) 380 B;

87. | a) mpubop C OAHUM P—TII-TICPEXOJIOM;

88. |B)3;

89. |[B)I5SA;

90. |B)3;

91. | m)S5.

92. | a) repmaHuii, KPEMHMIA;

93. |r)380B.

94. | B) F=BI1,

95. | 0)Bo;

96. | r) crarop, TJIaBHBIC MOIIOCA, IKOPh, KOJUIEKTOP, METKH.

97. | a) BRIIpAMIICHHE TTIEPEMEHHOTO TOKA ITPOMBITIUICHHONW YaCTOTHI

98. | B) nyIeKTpOHHAS U JBIPOYHAS;

99. | a) aBTOMaTHYECKHE BBIKITFOUATEIN, KOHTAKTOPBI, ITyCKATEIH, peie, pyOHIIbHUKA 1
MIAKETHBIE BBIKJIFOUATEIN, KHOIIKU YIIPABJICHUs, TYMOJIEPBI U IPYTHE aIapaThl

100. | B) ckansipHOW;

IIpakTuyeckue padoThl M JIa0OpaTOPHBIE PA0OTHI MPEJACTABIECHbI B
KOMILIEKTe MEeTOAMYECKHX YKAa3aHU K NPAKTHYEeCKUM padoTram

=

Ilepeyens BonpocoB K A depeHuaIbLHOMY 3a4eTy

.BHGKTpI/I‘IeCKOS I10JIC ,CI'0 XapaKTCPHUCTUKHU. HpOBOI[HI/IKI/I H JUBJICKTPUKHU B SJICKTPUUCCKOM

MOoJIE.
2. .DneKTpudecKHil TOK . DIeKTpudecKasi MPOBOJIUMOCTh U COTIPOTUBIIEHUE TPOBOTHUKOB.
3axoHbsr OMa.

ok w

.3axoHsl Kupxroga. Pexxumbl paboThI 27IEKTPUYECKUX LIETIEH.
.MarauTHoe noJje u ero XxapakTepucTuku. MHIyKTUBHOCTE.
.MaruuTHble cBolicTBa BemmecTBa. Pabora A.I'. CtoneToBa 1o UcCiIeJOBaHNI0 MAarHUTHBIX

CBOMCTB JKeJje3a.

6. QHCKTpOMaFHI/ITHLIC CHJIBL: CHUJIBI aMIICpa, CUJIbI I[CﬁCTBYIOHlHC Ha IMapaJuICJIIbHBIC ITPOBOJA C

TOKOM. 3Hepr1/1;1 MAarduTHOI'O IIOJIA.
7. .3aKOH TOJIHOTO TOKa, DJICKTPOMArouTHasA HHAYKIHA. 3I[C CaMOMHAYKIWUH U B3aUMHas
HWHAYKIHA, BUXPCBBIC TOKH.




8.

10.

11.

12.
13.
14.
15.

16.

17.

18.

19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.

30.

31.

32.
33.

34.

35.
36.
37.
38.
39.
40.

41.
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..3mepenus conporuneHus. OMMETp , META0OMETP.

IIepeMeHHBII TOK, ONpEEICeHUE U TapaMeTpsl. [IeHCTByIONME 3HAYEH U TOKA U
HaIpsDKEHU U1 IEPEMEHHOTO TOKA.

Onnoda3zHble ey NEPEeMEHHOT0 TOKa € aKTUBHBIM CONPOTHBIICHUE, IIETIh C EMKOCTBIO,
LeNb C UHIYKTUBHOCTHIO.

HepasBeTBneHHas 1enb IEPEMEHHOTO TOKA, C aKTUBHBIM COIIPOTHUBIJIEHHE, C EMKOCTHBIM U
MHJYKTUBHBIM. BekTopHas quarpamma HanpsKeHUsl U Toka. 3akoH Oma /11 3TOH Lenu.
AXTUBHas, peaKTUBHAsI U [10JIHAs MOLHOCTb B LIENHU MEPEMEHHOTIO TOKa.

Merto noBblieHus K03((GULHEHTa MOLTHOCTH.

Pe3onanc HanpspkeHus.

.CoenHeHME reHepaTopa u noTpeduTens 38e370ii. CUMMETpUYHASE U HECUMMETPUYHAs
Harpy3ku (GopMyIbl AJis pacyeTa.

CoennHeHue reHepaTopa 1 NoTpeduTens TpeyroJbHuKoM. CuMMeTpuyuHas U
HECUMMeETpHUYHas Harpy3ku. BekTopHble quarpammsl U GOpMYyIIbl Ul pacueTa.

Jlpunnmn nevictBus ognodasznoro tpanchopmatopa( 3AC oomoTok ,kodapduiueHt
TpaHchopMaIum).

Pexxumbl paboThl TpaHcopmaTopa: XOJOCTOM X0, pabouuil pexumM, pekUM KOPOTKOTO
3ambikanud ,KIIJ[ 1 moTepu sHeprum.

Tpexda3zubie TpancGopmMaTOpPHI.

N3mepuTenbHbIe  CBApOYHBIE TPaHC(HOPMATOPEI.

ACUHXpOHHBIN Tpex(a3HbI AJIEKTPOABUraTeNIb NEPEMEHHOTO TOKA (YCTPONUCTBO .IPUHIIMIT
JENCTBHUSI CKOJIbKEHHE, MEXaHNYECKasl XapakTepucTuka, J/1C, Bpalarmnii MOMEHT, ITyCK 1
peryaupoBaHUe YacTOThI BPAILlEHHs ,pEBEPCUPOBAHUE).

YCTpolCTBO ¥ MPUHIIMIT IEUCTBUS MAIlIMHBI TOCTOSIHHOTO TOKA.

I'enepaTopbl MOCTOSHHOTO TOKA.

JIBurarenyu NOCTOSIHHOTO TOKa.

YCTpoHCTBO ¥ MPUHIIMIT IEUCTBUSI CHHXPOHHOM MalllMHBI.

[[TaroBbie ABUTATENN YCTPOUCTBO U IPUHIIUII ICUCTBUA.

MarsuTHBIE ITyCKaTENH , Pele.

TexHuueckue cpecTBa NEKTPO3ALIUTHI (CXEMBI 3a36MJICHUS U 3aHYJICHUS),.
ONEeKTPONPOBOAUMOCTh HOITYIPOBOIHUKOB. COOCTBEHHAs: U MPUMECHAs IPOBOAUMOCTb.
OcCHOBHBIE M1 HECOCHOBHBIE HOCUTENH 3aPAL0B.

ONEKTPOHHO-BIPOYHBIN NIEPEXO] U €0 CBoKcTBAa. KOHTaKTHAsI pa3HOCTH IOTCHIIMAJIOB,
BOJIbT-aMIIEPHAsl XapaKTEPUCTHKA P-N IEPEXOAaA.

[TosrynpoBoAHMKOBBIE IMO/IBI: KiIaccU(UKaIUs, CBOMCTBA, MApKUPOBKA, 00JIaCTh
IIPUMEHEHMSL.

CrabunnTtpoH. HasHayeHune, BONbT-aMNepHan XxapakTepucTuKa, napameTpbl, MapKMPOBKa.

bunonsipHble TpaH3UCTOPBI: TPUHIIMIT ASHCTBUS, 0071aCTh IPUMEHEHUS, TUIIbI, MAPKUPOBKA.
BxoaHas 1 BbIXOIHast XapaKTEPUCTUKK OUIOJISIPHOTO TPAH3UCTOPA.

JloneBble TPaH3UCTOPSHI C YIPABISAIOLIUM P-N IEPEXOAOM. Y CTPOUCTBO, YCIIOBHOE
o0o03HaYeHHE.

Tupucropel. Heynpasnsiemble U ynpasiisieMble. BobT-aMnepHble XapaKTEpUCTHKU.

OnTosneKTpoHHbIE YCTPOHCTBA (CTPYKTYpHAs cXema ,[IpUHIUI JeHCTBUSA ).

OpHOMOTyNIEpHOIHBIE BBHITPSIMUTEN. DJIEKTPUYECKAs CXEMa.

JIByXI10JIyTIepHOJHbIE BRIIPAMUTENHU. TpanchopMaTopHas cxema.

JIByXMOJIyIIEpHUOIHBIE BBITPSIMUTENIN. MOCTOBasI cXeMa.

Tpexdaznsblii BempsamMuTesns. ['paduku U3MEHEHUS BXOIHOTO U BBIXOJAHOTO HAIPSDKECHUH U
TOKOB. CpeIHEBBINPAMIICHHOE 3HAUEHUE HAIPSDKEHUS U TOKA. Y CIIOBUS IPUMEHEHUS
JTOJIOB.

Crnaxusaronue GpuiabTpsl. EMKOCTHBIN, HHAYKTUBHBIN, KOMOMHUpPOBaHHbIE [-00pa3Hbie U
[1-o6pa3Hbie GUIBTPHI.
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42. KoMneHCalmoOHHBINA CTA0MIN3aTOP HAPSHKEHHS: CTPYKTYpHAs CXeMa, dJIeKTpUYecKas
cxema. Koaddumuenr craduimsanmm.

43. DnexTpoHHbIE yeuauTean. VIX OCHOBHBIE TEXHUYECKHE XapAKTEPUCTUKH.

44. Cxema W npUHIMI pabOTHI YCUIUTENSI HU3KOW YaCTOTHI.

45. 36uparenbHble U UMITYJIbCHBIE ycunuTenu. CxeMa u IpuHUUI paboThI.

46. I'eneparopsl cUHycOnIaNbHBIX Kosiebannii LC-tuna u RC-tumna.

47. T'eneparop JMHEWHO U3MEHSIOMIETOCA HAMPSKEHUS.

48. NMmynbCHBIE TeHEPaTOPbl; MyJIbTHBHOPATOP, TPUTTEP.
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