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1 IMACIIOPT ®OHJA OHEHOYHbBIX CPEJACTB
YUYEBHOU JUCHHUIIJINHBI
OII13 OcHOBBI YJIEKTPOTEXHUKH U JJIEKTPOHUKH

1.1 Ob6nacte npumeHeHuss PoHJIa OIIEHOYHBIX CPEACTB YUEOHOW TUCIUTIIMHBI
OIIL.13 OCHOBBI ANEKTPOTEXHUKH U JIEKTPOHUKH

@®onn oneHounbix cpeactB (DPOC) yuebHoit mucturmumabl  OIl.13 OcHOBBI
ANEKTPOTEXHUKH U  JJIEKTPOHUKU TMpEJHA3HAYeH [JIi KOHTPOJs M  OLEHKH
0o0pa30BaTeIbHBIX JIOCTHKEHUN CTYJCHTOB, OOYYalOIIUXCS IO CIEIHAIbHOCTH
15.02.14 OcHamenue cpeAacTBaMM aBTOMATH3allMM TEXHOJOTMYECKHX IPOLECCOB U
MPOU3BOACTB(IIO  OTPACIAM), oceouBmnx aucuumuimey  OIL13  OcHoOBBI
ANEKTPOTEXHUKH M  DIIEKTPOHUKH, KOTOpasl SBIAETCS  YacThIO OCHOBHOM
npodecCHOHAILHOW 00pa3oBaTeIbHON mporpamMmbl B cooTrBeTcTBHH ¢ DPI'OC 1o
cnenunanpsHoctn  CIIO cnennanibHocTh  15.02.14  Ocnamenue cpeacrsamu
aBTOMAaTHU3alUM TEXHOJIOTHYECKUX MPOILIECCOB U MPOU3BOJCTB (MO OTPACIISM)B YACTH
OCBOEHUS HOBOTO BUJa npodeccuoHanbHoi nearenbHoctu (BI1/]) TexHuka.

®OC BkIIOYAET KOHTPOJIbHBIE MAaTEPHAIIbI JJIs MPOBEACHUS TEKYIIET0, pyOeKHOTO
KOHTPOJIsI, UTOTOBOM aTTeCTALINH.

@OoHJT OICHOYHBIX CpEJCTB y4eOHOM JTACIIATUIAHBI OIl.13 OcHOBEI
ANEKTPOTEXHUKU ¥ JJICKTPOHMKH  pa3paboran Ha ocHoBe DenepaibHOTO
rocyaapcTBeHHoro obpazoBatenbHoro crangapra (PI'OC) mo cnemumanbHOCTH
cpennero mnpodeccuoHanbHoro o6pazoanusi (CIIO) cnenmansHocTnn 15.02.14
OcHailleHHe  CpeACTBaMHM  aBTOMATH3AllMM  TEXHOJOTUYECKUX  IPOIECCOB U
MPOU3BOJACTB(TIO OTPACIsAM) B YacTH OCBOCHHUS HOBOTO BHJa MPOeCCHOHATBHON
nestenbHocTH (BIID) TexHuka.

2 .CBoaHBIe JaHHBIE 00 00bEKTAX OLICHUBAHMSI, OCHOBHBIX MI0OKA3aTeJIsIX OLIEHKH,
THIIAX 3a/1aHui, GopMax aTTeCTALMU:

HMuconmmaa OI1.13 OCHOBBI 2JIEKTPOTEXHUKH U DJIEKTPOHUKH NPUHAIICKAT
npodecCHOHATLHOMY Y4eOHOMY LMKy, SIBIsIeTCS 001enpodeccuoHaIbHON
y4eOHOW TUCIUILUTHHOM.

B pesynbrate ocBoeHUS JUCHUILUIMHBI OCHOBBI AJIEKTPOTEXHUKHU U
AJIEKTPOHMKH, CTYACHT AOJDKEH 00nanatek npexycmorpeHabiMu @I'OC no
cneuuanbHocTH 15.02.14 OcHauienue cpeacTBaMu aBTOMATU3ALMKU TEXHOJIOTMYECKHUX
IIPOLIECCOB U ITPOU3BOACTB(IIO OTPACIISIM) B UaCTU OCBOEHHSI HOBOT'O BUAA
npodeccuoHanbHoi nearenbHocty (BII/]) Texauka o0ummMu U npodeccuoHaIbHBIMU
KOMITETEHUUSAMH:

OK 01. BriOupaTh criocoOsbl perieHus 3aau npopecCuoHaIbHONU AeATENbHOCTH,
NPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. OcyuiecTBasTh NOUCK, aHAJIU3 U UHTEPIIPETALMIO HH(pOpMaLUH,
HE0OXOAMMOM ISl BBIMOJIHEHUS 3a]1a4 NPOo(eCCUOHANBHOM NeATEIbHOCTH.

OK 03. [InanupoBaTh M peaanu30BbIBaTh COOCTBEHHOE NMPOHECCUOHANTBHOE U
JUYHOCTHOE PA3BUTHE.



OK 04. PaboTaTh B KOJJIEKTUBE U KOMaH[I€, 3()pPEeKTUBHO B3aUMOICHCTBOBATH C
KOJUIETaMU, PYKOBOJCTBOM, KJIUEHTaMHU.

OK 05. OcyuiecTBasiTh YCTHYIO U MUCBbMEHHYI0 KOMMYHHKALIMIO HA
roCyJapCTBEHHOM fA3BIKE C YYETOM OCOOCHHOCTEW COLMATIBHOTO U KYJbTYPHOIO
KOHTEKCTA.

OK 06. [TposBIATh rpa’kaaHCKO-MATPUOTUYECKYIO TO3ULINIO, JEMOHCTPUPOBATh
OCO3HAHHOE MOBEJICHNE HA OCHOBE TPAJAUIIMOHHBIX O0IIEUETIOBEYECKUX [ICHHOCTEH.

OK 07. ConelicTBOBaTh COXpPAaHEHUIO OKPYIKAIOIIEH CPEAbL, PECYPCOCOECPEKEHHUIO,
3G (HEKTUBHO AEMCTBOBAThH B UYPE3BHIUANHBIX CUTYAIUAX.

OK 08. Ucnonbs3oBath cpeacTBa GU3MIECKON KYIbTYPHI ISl COXPAHECHUS U
YKPEIUIEHUS 3J0pPOBbs B Mpouecce NpohecCHOHATbHOMN NEATEIbHOCTH U MOJACPKAHUS
HEO0OXO0IUMOT0 YPOBHS (PU3HUECKON MOATOTOBICHHOCTH.

OK 09. Ucnonbs3oBaTh HHPOPMALMOHHBIE TEXHOJIIOIMH B IPO(HECCHOHATBHOM
JESATEIbHOCTHU.

IIK 1.1. OcymecTBiasTh aHaIW3 MUMEKIIMXCS PEIICeHUH i1 BbIOOpa
NporpaMMHOro oOecreyeHus sl CO3[JaHus U TECTUPOBAHUS MOJEIH 3JIEMEHTOB
CUCTEM aBTOMAaTH3allMd Ha OCHOBE TEXHUYECKOI'O 3a/IaHMUS.

I[IK 1.2. PagpabarbiBath BHUPTyaJdbHYI0 MOJEIb  JJIEMEHTOB  CHCTEM
aBTOMaTH3allMi HA OCHOBE BHIOPAHHOTO MPOTPAMMHOTO 00ECTIEYEHHUSI U TEXHUYECKOTO
3a1aHUSL.

I[IK 1.3. TlpoBoauTh BHPTyaldbHOE TECTUPOBAHHME pPa3pabOTAaHHON MOJEIH
AJIEMEHTOB CHCTEM aBTOMATHU3AIMU JJIA OIIEHKH (DYHKITMOHAIEHOCTH KOMITIOHEHTOB.

[IK 1.4. ®opmupoBarh makeT TEXHUYECKOW JTOKYMEHTAllUM Ha pa3pabOTaHHYIO
MO/IEJIb AJIEMEHTOB CUCTEM aBTOMAaTH3aLlUH.

IIK 2.1. OcyuecTBasTe BbBIOOp 000pPYIOBaHHA M 3JIEMEHTHON 0a3pl CHCTEM
aBTOMAaTH3allu B COOTBETCTBUU C 3aJlaHUEM U TpeOOBaHHEM pa3pabOTaHHOM
TEXHUYECKOU TOKYMEHTAIlUU Ha MOJIENb 3JIEMEHTOB CUCTEM aBTOMATU3AIINH.

I[IK 2.2. OcCymecTBisiTh MOHTQX UM HAIAAKy MOJEIH BJIEMEHTOB CHUCTEM
aBTOMaTHU3allM1 Ha OCHOBE pa3pabOTaHHON TEXHUYECKON JOKYMEHTALIUH.

[IK 2.3. IIpoBOAUTH UCHBITAHUS MOJEJIM 3JIEMEHTOB CUCTEM aBTOMATH3allMU B
pEANTbHBIX YCIOBUAX C IENbIO MOATBEPKIECHUS PAOOTOCIIOCOOHOCTH M BO3MOXKHOM
ONTUMU3ALHUU.

I[IK 3.1. IlnanupoBaTh pabOTHI IO MOHTAXy, HAJIAIKE M TEXHUYECKOMY
OOCITY’>)KUBaHUIO CHUCTEM U CPEACTB aBTOMATH3AllMM HAa OCHOBE OpPTraHU3aI[MOHHO-
pacnopsAIUTEIbHBIX JOKYMEHTOB U TPEOOBAHHI TEXHUYECKON JOKYMEHTAIIHH.

[IK 3.2. Opranu3oBbIBaTh MaTe€pUaIbLHO-TEXHUYECKOE obOecriedueHne padoT To
MOHTaXy, HalaJKe M TEXHUYECKOMY OOCIYKMBAHHID CHUCTEM U  CPEJICTB
aBTOMaTHU3aLIUH.

[IK 3.3. Pa3pabarbiBaTh MHCTPYKUMU M TEXHOJOTMYECKHUE KapThl BBIIOJIHEHUS
paboT I TMOAYMHEHHOTO MepCcoHala IO MOHTaXy, HalaJKe U TEXHUYECKOMY
00CITy’>KUBaHUIO CUCTEM U CPEJICTB aBTOMATHU3AIUH.

I[IK 3.4. Opranu3oBbIBaTh  BBINOJHEHHUE MPOU3BOJCTBEHHBIX  3aJaHUM
MOAYMHEHHBIM TIEPCOHATIOM.

I[IK 3.5. KontponupoBaTh KayecTBO pabOT MO MOHTaXy, HalaJke W
TEXHUYECKOMY OOCTY>KMBAHHIO CHUCTEM M CPEICTB aBTOMATH3allUM, BBIMOJIHSIEMBIX



MOJYMHEHHBIM TEPCOHATIOM U COOJIIOJICHHE HOPM OXpaHbl TpyAa U OepexINBOTO
IIPOU3BO/ICTBA.

[IK 4.1. KontponupoBaTh TeKyUIMe MHapameTpbl M (PaKTUYECKHE IOKa3aTeIH
paboThl CHUCTEM aBTOMAaTH3alMd B COOTBETCTBUU C TPEeOOBAHUSIMH HOPMATHBHO-
TEXHUYECKOM TOKYMEHTALNH JUIsl BBISIBICHUS BO3MOXHBIX OTKJIOHEHUH.

IIK 4.2. OcymecTBiasTh IUAarHOCTHKY IPUYHMH BO3MOXHBIX HEHMCIIPABHOCTEH U
OTKa30B CUCTEM JJIs1 BBIOOpA METOI0B U CIIOCOOOB UX yCTPaHEHMUSI

I[IK 4.3. Opranu3oBbiBaTh pabOThl MO YCTPAHCHHUIO HEMOJAJ0K, OTKa30B
00OpyIOBaHUS U1 PEMOHTY CHUCTEM B PaMKaX CBOEI KOMIIETEHIIUH.

Kapra ¢popmupoBanus KoMmneTeHIUMA

Dopmbl yueOHOH padoThl
Kommeren | “1eKunoH | Cemuuap | Jlabopar | Ipakruma | Camocro | Yuebnas | Ilpomssonc
— HbIe CKHe OpHbIe ecKue AiITeJIbHAsl | NMPAKTUK TBEHHAas
3aHATHA | 3aHATUS | 3aHATHSA | 3aHATHA padorta a NPAKTHKA
1 2 3 4 5 6 7 8
IMIK 1.1.-1.3] OK1- OK 9 MK 1.1.-4.3 | IIK 1.1.-4.3] OK1-OK 9
OKI-OK9 OKI-OK9 | OK1-OK9

B pesynbraTte ocBoeHUs1 y4€OHOM NUCIUIIIMHBI O0YYaIOIIUICs TOJKEH YMETh:
YUTATh MPUHIUIUATBHBIE JICKTPUUECKUE CXEMbI, CXEMbI COSIMHEHUN U MOIKIIIOUCHUH;
B pesynbTaTe ocBoeHUs y4eOHON AUCITUTUTMHBI 00YYarONTHIICS JOKCH 3HATH:
Ha3HAYEHUE JIIEMEHTOB U OJIOKOB CUCTEM YIIPaBJIEHUS, 0COOEHHOCTH UX PaOOTHI,
BO3MOKHOCTH MPAKTUYECKOTO TPUMEHEHHUS, OCHOBHBIC TMHAMUYECKUE
XapaKTEPUCTUKHU SJIEMEHTOB M CUCTEM DJIEMEHTOB yIIPABIICHUS,
TEXHUYECKUE XAPAKTEPUCTUKU AIIEMEHTOB CUCTEM aBTOMATHU3alINH,
MPUHLIUIHAIBHBIE JIEKTPUUYECKHUE CXEMBI;

3.®opMBI M METOAbI OLICHMBAHUSA

[IpenMeToM OIIEHKM OCBOEHHS SIBJISAIOTCS YMEHHS, 3HAHWUS Y4€OHOM JAMCLUILIMHBI
OCHOBBI ~ 2JIEKTPOTEXHUKH W  JJEKTPOHUKH, CTYACHT JIOJDKEH  o0JyiajaTh
npenycmorperasiMu - PI'OC no cnenmansHocTy 15.02.14 OcHamenne cpeacTtBaMu
aBTOMAaTU3aLUH TEXHOJOTHYECKUX MTPOLIECCOB U MTPOU3BOACTB (MO OTPACIAM

Tab6anua 2PopMbl 1 METOJIBI KOHTPOJIS M OLIEHKU Pe3yIbTaTOB 00y4eHUs

1. MHaTepnperamus pe3yIbTaTOB HAOIOICHUN 3a JEATeIbHOCTHI0 00YJaIOMmerocsi B MPOIECCe OCBOCHUS
00pa30BaTeNbHOI MPOTrpaMMBbl.

2. Texkymuii KOHTpOJIb B hopme:

- YCTHOTO OTBETa

- 3QIIATHI MPAKTUICCKUX U JIAOOPATOPHBIX padoT;

- TECTUPOBAHUS;

- IoMalliHen paboThl;

- ortuéTra TO TMPOACIAHHOW BHEAYAUTOPHON CAMOCTOATEIbHOW pPabOTe COTJacHO WHCTPYKIIUU
(mpencrapiieHne ocooust, pe3eHTauH /OyKiieTa, HHPOPMAITMOHHOE COOOIICHHE).

4. VtoroBas aTTecTaius B KBATH(UKAIIMOHHOTO dK3aMeHa (11 crienuaibHocTn15.02.14).
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le/l OIICHUBAHUN UCIIOJIb3YETCH 5- banuabHasi cucremMa.

Kputepun oueHkH Ppa3iudHbIX

oTo0paxeHbl B Ta0auue 3.

(¢popM KOHTpPOJSI Ppe3yabTATOB OOy4YeHUA

Tadoanuma3 Turnsl (BUbI) 3aJaHUN JIJIs1 TEKYILIETO, pyOEKHOTO KOHTPOJISl U KPUTEPUH OLICHKHU

Ne Tun (Bux) IIpoBepsiemble 3HAHUSA U Kpurtepumn ouenku

3aJaHus YMeHHUsl

1 [TucemenHbIC 3HaHUE OCHOB «5» - 100 — 90% npaBUIbHBIX OTBETOB
OTBETBI HA TECTHI «» - 89 - 80% npaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIIbHBIX OTBETOB

«2» - 69% 1 MeHee NPaBUIIbHBIX OTBETOB
2 Y cTHBIE OTBETHI 3HaHNUE OCHOB VY cTHBIE OTBETA HA BONPOCHI 10JIKHBI

COOTBETCTBOBATD: JIEKIIUAM

3 IIpakTueckas YMeHHs caMOCTOSATEILHO BrinonHenue npakTHYECKH Bcel paboThI
paborta BBIIIOJIHATH IPAKTHYECKUE (ne menee 80%) — MOJOKUTENIbHAS OIICHKA

3a1aHus, CPOPMHPOBAHHOCTH
00X KOMIIETEHIIUIA.

4 JlaGopaTopHas YMeHHs cCaMOCTOSATEIILHO BrinonHeHnue npakTHYECKH Bcel paboThI
paborta BBIIIOJIHATH IPAKTHYECKUE (ne menee 80%) — MOJOKUTENIbHAS OIICHKA

3a1aHus, COPMHPOBAHHOCTH
00X KOMIIETEHIIUH.

5 KonTponsHas 3HaHME MaTepuania B KontponbHas (camocTosiTensHast) pabora
(camocTosiTenbHAs) | COOTBETCTBUU C TpoiiaeHHON | «5» - 100 — 90% npaBUIBHBIX OTBETOB
pabota TEMOM. «» - 89 - 80% npaBUIBHBIX OTBETOB

«3» - 79 — 50% npaBUIBHBIX OTBETOB
«2» - 50% u MeHee mpaBUIbLHBIX OTBETOB

6 IIpoBepka YMeHre OpueHTUpPOBATHCS B CooTBeTCTBHE COJEPKaHMS paOOTHI,
KOHCIIEKTOB UH(POPMALIMOHHOM 3asBICHHON TeMe, MpaBuiaM 0(OpMIICHUS
(pedeparos, MIPOCTPAHCTBE, COCTABIIATH paboTEHI.

TBOPYECKUX padOT) | KOHCIEKT. 3HAHHE MMPaBUI
odopmiteHus pedepaTos,
TBOPYECKUX palboT.




3.1. TunoBble 3a1aHUA 1JI51 OLIEHKH OCBOCHUS Y4eOHOI
JTACIUILTAHBI
BapuaHThbI 3aJaHUH 10 NEPUHOAUIECKOMY KOHTPOJIIO

MmaBa 1.9nekTpuyeckoe norne.
Kpamkue meopemudecKkue ceeoeHUs

DOnexrpudeckass eMkocTh C Tena ompenesseT 3apsii, KOTOPBIA HYXKHO COOOIIUTH TEIy,
yTOOBI BEI3BATh MOBLIIIIEHHE €ro IToTeHInana Ha 1 B.

C=Q/ ¢ unmu C = Q/U.

Enununeit eMkocTu sBiIsieTCs KyJIOH Ha BOJbT, win dapan: [C]=1Kn/1 B=1 O.

Ha mpakTuke HyXKHYIO €MKOCTh TIOJy4aloT, Mpuoderas K pa3IndyHbIM CIIoc00aM COeAMHECHUS
CTaHJaPTHBIX KOHJICHCATOPOB.

[IapamnenbHOE COSAUHEHHUE.

[Ipu mapaysieTbHOM COCIMHEHHHM KOHACHCATOPOB MOTEHIIMAN TUIACTUH, COCAMHEHHBIX C
MOJIOXKUTEIIBHBIM TTOJIFOCOM MCTOYHHUKA, OJIMHAKOB M PaBEH IMOTCHI[MAIY 3TOrO IOJIroca (puc.
1.1). CooTBETCTBEHHO MOTEHITMA TJIACTHH, COSAMHEHHBIX C OTPUIIATEIILHBIM TIOJIOCOM, PaBeH
MOTEHIMaNy 3Toro mnomtoca. CienoBaTenbHO, HAMPSDKEHUE, MPUIOKEHHOE K KOHACHCATOpaM,
onuHaKoBO. OOt 3aps

Qoom= Q1 +Q2 + Q3

Tak kak, Q = CU,

TO Qosm = C osm U; Q1=CiU; Q2= C2U; Q3 =C3U u CosuU = C1U + C2U +C3U

Puc. 1.1

Takum o0pa3zom, oOmIas, WM SKBUBAJICHTHAS, EMKOCTh MPHU MapaJICILHOM COCIUHCHUU
KOH/ICHCATOPOB PaBHA CyMME €MKOCTEH OTICIIbHBIX KOHICHCATOPOB:

Coom = C1+C2 + Cs. (1)

U3  dopmyner (1) crmemyer, dYTO TpU MAPALICIBHOM COCIWHEHUU  OJMHAKOBBIX
KOHJICHCATOPOB eMKOCThIO C 001I1asi eMKOCTb

Coow= nC. ()

IlocaemoBaTeIbHOS COCIUHCHHE.

Puc.1.2

[Ipu mocnegoBaTelbHOM COEOUHEHMHM KOHAEHcaTopoB (puc. 1.2) Ha miacThHax OyayT
OJIMHAKOBbIE 3apsAbl. Ha BHelIHUE 31eKTpoabl 3aps/bl MOCTYMAOT OT UCTOYHMKA nuTaHus. Ha
BHYTPEHHHUX 3JeKTpoaax KonaeHcaTopoB Ci u C3 ynepKUBaeTCs TaKOW Ke 3apsj, Kak U Ha
BHeIIHUX. Ho mockoyibKy 3apsipl Ha BHYTPEHHUX 3JIEKTPOAAX MOJYUYEHBI 3a CUET pa3/ieieHUs
3apsI0B C TIOMOIIBIO 3JIEKTPOCTATHUECKON MHAYKIIMHU, 3aps KoHaeHcaTopa C2 UMEeT Takoe ke
3HAuEHUE.
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Haiinem o01iyto eMKOCTb JUIsl 3TOTO CTydasi.

Tak xkak U=U1+ Uz + Us,

rae U = Q/Cocui; U1 = Q/Ci; Uz = Q/Cz; Us = Q/Cs,

T0 Q/C o6 =Q/C1 + Q/C2+Q/Cs. CokpatuB Ha Q, MOaydnm

1/Cobm=1/C1 + 1/C2 + 1/Cs3. (3)
[Tpu mocnenoBaTeILbHOM COCTMHEHNUN JBYX KOHJICHCATOPOB, UCTIONB3YA (3), HalieM
Coom = C1C2/(C1 + C2). 4)

[Tpu mocnemoBaTeIbHOM COSHHEHUH 1T OJMHAKOBBIX KOHICHCATOPOB €MKOCTHIO C KasKIbIi
o611asg eMkocTb Coouy = C/n.

[Ipu 3apsake KOHACHCATOpa OT HWCTOYHHWKA IHTAHHS OSHEPTHs 3TOT0 HMCTOYHHKA
npeo0pa3yeTcsi B SHEPTHIO AIEKTPHUECKOTO MOJIS KOHIACHCATOPA:

We=CU?%2, (5)
WM ¢ ydeTom Toro, uto Q = CU,
We=QU/2. (6)

IIpumep svinonnenus

"

|"2 K ©Oarapee xonmencaropoB (cMm. pwuc.1.3) mnpuigoxeHo
+ £ — - Hanpspkenue U=100 B.
3‘!|‘“ 0 OnpenenuTth HaNpsHDKEHUE U 3apsij] KaXkI0To KOHAEHCAaTopa, eCln
_”"r_ Ci=4mkD; Cr=1Mk®; C3=5MKD.
“
Puc.1.3
Pemenne:

1. Ilpexxae Bcero ompeaeuM SKBHBAJICHTHYIO €MKOCTh OaTaper KOHJEHCATOPOB. Tak Kak
C2 u C3 Bkmouensl mapaiienbHo, C2,3=C2+C3 = 1+5=6 Mx®. Konmencatopsl Ci u (2,3
BKJIFOUYCHBI ITOCJICIOBATEIILHO M IIO3TOMY SKBHBAJICHTHAS €MKOCTh

Coom=C1C23/(C1+C23)=4-6/(4+6)=2,4mMx D

2. Tenepb onpeAcIuM IJICKTPUUICCKUNA 3apsaa  OaTaper KoHIEeHCATOPOB Qoow = Q1 = Q23,
tak kak Ciu Cz,;3 BKItoueHsl mocieaoBaTedbHO  Qoom = Cosm U = 2,4-100=240- 10°% K, takum
o6paszom, Qi1=240-10 Ku.

3. Haiinem nanpspkenus Ha C1 u mapamienbHo BKIFOUYeHHBIX C2 u Ca:

Ui = Qi1/C1 =240/4 =60 B,

tak Kak U = U 1+ U2,3, U23=U — U 1= 100—60=40 B.

4. 3nas nampsokenne U 23, onpenenuM Q2 u Q3: Q2 = C2 U 2,3=1-10 -40=40-10° Ku,
tak Kak Qoom = Q21+Q3; Q3 = Qoo —Q2=240-10°—40-10° =200-10° Ku.

[Ipumeuanue: HanpspkeHus Ha ydactkax Ci1 u C23 MOXHO ONpPEACTUTh, HCXOHS U3
COOTHOIIIEHUS:

U1/U23=C23/C1 nm U1/(U-U1)=C2,3/Ci

Pemas 3to ypaBHeHHE OTHOCUTENBHO U1, TOTydnM

Ui=C23 U/(C1+C2,3)=6-100/10=60 B .



MnaBa 2.llenu nocTOsAAHHOIO TOKa.

Ilpumep svinonnenus
OrnpenenuTh TOKKM W HANIPSKEHUST BCEX YYAaCcTKOB 1en# (puc.2. 4, a), eciau u3BectHo, uyto U
=120 B; r=0,12 OM; r2 =2 OMm; 13 = 10 Om; 14 = 20 Om; 15 = 50 OM.

A Puc.2.4
R
v Pemienue.
[IpoBOIMMOCTE  pa3BETBICHHOIO  yYacTKa
— I
= S nenu bB
r a) 1 1 1 1 1 1 1

r 7 7y 7 1020 50

A
[1”’””" U COMPOTHBJICHUE PA3BETBICHHOTO YYacTKa
TEE = 15,88 Owm.
7 DKBUBAJICHTHOE COMPOTUBIICHUE BCEH LIETH
_ S r=ri1+r+rse=0,12+2 + 5,88 = 8 Om.
Toxk nenn
[=U/r=120/8 =15 A.
Harmnpspxenne Ha IEpBOM CONTPOTHBIICHUH
Ui=1Irn=15-0,12=1,8 B.
Harmnpspkenne Ha BTOPOM CONTPOTHUBIICHUH
Ux=1Ir=15-2=30 B.
HamnpspkeHnne Ha pa3BeTBICHHOM YYacTKe TSN
Uss =IrsB = 15 -5,88 = 88,2 B.
Toxu B pa3BETBICHHBIX yUacTKax LEMH
I>= Usp/r3 = 88,2/10 = 8,82 A;
I4+= UsB/T4=88,2/20 = 4,41 A;
Is = Uss/rs =1,76 A.

3aoanusn
2.1 H3MmeHATCA 1M BXOJHOE COIPOTUBJIEHHME B CXEME LeNM puc. 2.5, a U MOILIHOCTh
KKJIOTO PE3UCTOpa IEMU, €CIU PE3UCTOPhl ¢ compoTuBieHusMH Ri = Ro= R3 = R4 OyayT
COEIMHEHBI 10 cXeMe puc. 2.5,67

Puc.2.5

OTBeT: HE U3MEHSITCH.

2.2 Ha puc. 2.6 noka3zaHa cxeMa 3JIEKTPUUYECKON IENU C PE3UCTOPaAMHM, CONPOTUBIICHUS
koTopbiXx R1 =18 Om, R2 =30 Om, R3 =200mMm.
Onpenenuth TOKM BeTBeEH, eciu Hampsbkenne U= 120 B.
F?




Puc.2.6

Otser: Ii=4A; I>=1,6A ; [3=2,4A

2.3 Ompenenutb TOK, HANMPsHKEHHWE M MOITHOCTH Iemu (CM. pwuc.2.6), ecinu 3aJaHbl
conpotusiieHus pe3uctopoB Ri = 12 Om, Ro=300M, R3 = 200m u Tok 2= 2A.

Otset: [1=5 A;13=3A; U=120 B; P = 600BrT.

2.4 Haiitu pacnpezesieHue TOKOB B cxeMe emnu puc. 2.7, ecid R1 = R2 = 0,5 Om, R3 = 6 Om;
R4= 6 OM; Rs = R =1 Om, R7 =2 Owm, a nanpsxenue Ha Bxone U = 120 B.

Puc.2.7

Otser: 11 =40 A; 13=13,33A;14=8,9 A; I5=26,7A; 1= 17,8A;

MeTo KOHTYPHBIX TOKOB

Ecin cnoxkHas Lenb COAEPKUT JTOBOJBHO MHOTO Y3JIOB M KOHTYpPOB, TO €€ pacuer ¢
MOMOIIIBIO TIEPBOT0 W BTOporo mpasui Kupxroda OyaeT cBs3aH ¢ penieHneM OOJBIIOro Yucia
ypaBHeHHIA. BB/ MOHATHE O KOHTYPHBIX TOKaX, MOXHO CBECTH ypaBHEHHMS, COCTaBJICHHBIE IO
npaswiaM Kupxroda, k cucreme ypaBHEHUH, COCTAaBJICHHBIX TOJBKO [UJISI HE3aBHUCHUMBIX
KOHTYPOB.

[lon KOHTYpHBIMH TOKaMH TOHHUMAIOT YyCIOBHbIE TOKH, 3aMbIKalOIIMECs B
COOTBETCTBYIOIINUX KOHTYpaX.

PaccMoTpuM cxeMy Lienu mpeACcTaBICHHYIO Ha puc.3.2. JTa cxeMa UMEET JIBa HE3aBUCHUMBIX
koHTypa Im II, B kaxnoM u3 KOoTOpbIX mpoxomar Toku I1 m In. HampaBineHuss 3Tux TOKOB
BBIOMPAIOTCSl TPOU3BOJIBHBIMH, HAmpuUMep IO 4acoBod crpenke. M3 paccMOTpeHus cxemy
BUJIHO, YTO peajbHble TOKA BO BHELIHUX BETBAX paBHbl KOHTYpHBIM: I1 =I1 ; I3= In. Tokx BO
BHYTPEHHEN BETBU PABEH PAa3HOCTU KOHTYPHBIX TOKOB: [o= Ii- In. /{51 onpenenenus KOHTypHBIX
TOKOB COCTaBUM JIBAa YPaBHEHUSI:

El‘E2:(RBT1+R1+R2+RBT2)II _(R2+RBT2)III (7)

E2>=(Rer2+R2+R3)In-(R2+Rer2) 1 (8)
[Tpumep 2
Paccuurath nens Ha puc.2. JlaHHbIe B3SATh U3 ipuMepa 1.
Puc. 3.2.
RIS R | |32 s |5 s
f []?m ?(_\y LH Pemenue:
I; Ip Ha ocHOBaHMM cuHCTEMBl YpaBHEHHH, TOJy4YEHHOW U3

f C) 2 aHenwuii (7) u (8) umeem:

Rors oz yp '

. 16=1,3 Ii- In;

230=25In-Ir. (9)
PemmuB cuctemy (9), naiinem Ii= [1=20A; In= [3=10A; Tok |» onpenenstot kak o= Ii- In=20-
10=10A.
Metoz y3110BOT0 HANPSIKCHHUS
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Yacto B CIOXKHOW LIEMM UMEETCS] BCEro JABa y3ja, Kak, HampuMmep, B cxeme Ha puc.3.3.B
9TOM CIy4yae pacyeT IEeMH 3HAUWUTENbHO YMPOIIAETCS, TaK KaK JTOCTATOYHO OMPEACTUTh TaK
HazbIBaeMoe y3io0Boe HanpsikeHue Uab .

o
R ?I, k2 ?12 s '?1,
E, E,
Rty Rarz

E Puc.3.3

[Tocme »TOro TOKM B BETBSIX HAaxXOIAT CleayloIIMM o0pa3oM. Bce Toku B BeTBsX
HANPAaBISAIOTCS K Y31y, MOTEHIIMAI KOTOPOro YCIOBHO MPUHUMAIOT 00Jiee BHICOKUM. Y3J0BOE
HapsOKEHUE:

U= E .G, +E,G,

G, +G, +G,

rne Gi, G2, G3 — mpoBoguMOCTH cooTBeTcTBYIomUX BeTBed. Ecmu BJIC kakoro-HuOy b

UCTOYHMKA, HanpuMep, E2, HanpaBneHa k y3my b, To npousBeaenue E2G2 Oepetcst co 3HAKOM

MUHYC. TOKH B BETBAX ONPEACIAIOTCS TaK:
[iI=(E1-Uab)G1; =(E2-Uab)G2;

(10),

I3=-UabGs3. (11)

ITpumep 3

Paccumutate cxemy puc.3.3. lanHbie B3Th U3 npumepal.
Pemenue:

VY3noBoe Hanpskenue Uab Ha ocHoBaHuu (10)

24610/3+2301/1 — 240 B

Uab="10/3+1/1+1/24

Torna [i=(246-240)*10/3=20A
1,=(230-240)*1/1=-10A
13=-240%1/24=-10A

3aoanua

3.1 [Jns wenu puc. 3.4 nano: Ei= 60 B; Ex=48 B; E3=6 B; Ri= 200 Om; R2=100 Owm;
R3=100M. Tpebyercst onpeneauTs TOKU BO BceX BETBAX. [IpuHATE Reri= Rero=Re3=0-

Puc.3.4

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

3.2 Jns uenu, npeacraBieHHoi Ha puc. 3.5, nano: E1=70B; E>=35 §; Ri=90M; R2=19 Owm;
R3=40 OM; Reri= 10M.; Rer2=10m.

OnpenenuTh TOKM BO BCEX BETBAX METOJIOM Y3JIOBBIX M KOHTYPHBIX YpaBHEHUH (METOIOM
ypaBHenuii Kupxroda).



Puc.3.5
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Otser:11=1,5 A; b=0,125A; 1= 1,375 A.

TecToBBIi OMIIET

Bapuanrt 1
Bomnpocsl OTBeTHI
Ilorennuan ¥ HANPHKEHHOCTH NOJA, co34a- | @a=2 @r; E4=2 Er
BacMbIC KaX/bIM 3apsiioM B TOYKE A, COOT- | pr=0; E4=0

BETCTBEHHO PaBHBI OrR U Er. Onpenennure cym-
MapHBIM TMOTEHIIMAJI M HAIPSKEHHOCTh B JaH-
HOM TouKe A

0A=20r; E4=0

0a=0; E4=2Er

Mexay JI0OCKUMM IJIaCTUHAMM JICHCTBYET Ha-
npsbkeane U. TlmacTuHbl pasnenieHsl BO3.Y-
xoM. Kak W3MEHUTCS HampsyKEHHOCTh ITOJIS
MEXKJy IUIaCTUHAMHM, €CJIM TyJa BBECTH
TBEPABIA TUDJICKTPUK C HEU3BECTHBIM &7

T

VYBennuurcsa

He n3menurcs

Jlnst oTBeTa HEOOXOAUMO 3HATH Er

VYMeHpmurces

IIpu 3amanHoM HanpsbkeHun U yMEHBIIUIIN
eMkocTh C3. Kak usMmensres 3apsaasl 02 u Qs
koHaeHcaropoB Cz u C3?

Q> yMEHBIIUTCS
Qs yBenuuures

0> yBenuuuTCH
Qs yBenuuures

0> yBenuuuTCH
Qs YMEHBLIUTCS

(> He U3MEHUTCA
Qs yBenuuures

VYxaxwure rpaguk, KOTOPbII HEBO3MOKHO
peann30BaTh HU NP KAaKOM 3Ha4eHUH Rpt

4

2
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U I
. Z
4
0 I

Kako# u3 npoBoJOB OAMHAKOBOIO AMAMETPA U
U3 OJHOTO M TOTO K€ Marepuala, HO pa3HOu
JUIMHBI, CHJIBHEE HArpeeTcsl P OJHOM U TOM
*e Toke?

bonee xopoTkuit

Bosee mmHHBIN

O6a npoBoJa HarpeBalOTCs OAMHAKOBO

TecToBBIN OUTET

Bapuanr 2
Bomnpocsl OTtBeTHI
BriOepute hopmyiy, OIPENEIAIOYIO | & 41 40
Pa3HOCTP TMOTEHIMANIOB PA—Qc B OXHOPOIHOM [ .~
A
ANEKTPUYECKOM T10JIE ¢ A
€5lac
A 8 ¢
T BepHbl Bce  Tpu popmyiibl
——
’ ——————

Mexny MIOCKUMU MJIACTUHAMU JEUCTBYET
HanpsbkeHnue U. [lnactunsl pa3zneneHsl
TBEPJBbIM TUAJIEKTPUKOM C HEU3BECTHBIM Er,.
Kak u3MeHuTCsA Hanpsi>KEHHOCTD MOJIS MEXITY
IJJACTUHAMU, €CJIU TBEPBINA JUAJIEKTPUK
yaanuTh?

VYBenuuurcsa

VYMeHpmurces

He usmenurcsa

Jlnst oTBeTa HEOOXOIUMO 3HATH Er

[Ipn 3amanHOM HanpspkeHuM U yBenWYWIH
eMkocTh C3. Kak m3menstcs 3apsaasl Q2 u
03 xonnencaropon Cz u C3?

L

b ;7{'53

-

Q2 yMeHbIIHTCS
(03 yBenuuuTCS

QuyBenuuuTCs
(03 yBenu4HUTCS

QuyBenmuuuTCs
(3 yMEHbIIUTCS

Q2HE U3MEHHUTCS
Q3 yBenuuuTcs

Bribepute 3aBUCHMOCTb, COOTBETCTBYIOIIYIO
u3MeHeHuto U Ha 3aXuMax HCTOYHHMKA MpU

Rer=0
U] !

4

2
1
3
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Kaxoe siBneHue mpuBOAWUT K YBEJIWYEHHIO CO- | MI3MeHEeHHEe HampsKEHHOCTH 3JIEKTPUYECKOIo
NPOTUBIICHUS ~ JAHHOTO  METAJUIMYECKOro | MOJis
MIPOBOTHUKA?
YMeEHbILIEHHE PACCTOSTHUS MEXKIY Y3JIaMU
KPHUCTAJUIMYECKON PEIIETKH
YBenuueHrne aMIuTUTy bl KolleOaHHi MOHOB B
y371aX KpUCTAIUTMUECKON pEeLIeTKH
W3mMeHeHne  KOHILIEHTPALMH 3JIEKTPOHOB
TectoBblii Ouner
Bapuant 3
Bomnpocsl OTtBeTHI
BriGepure (GopMmyily, TOYHO Ompenensomyto | €a(Re—Ra)
pPa3HOCTb MOTEHLHAJIOB (Ma—@c B TI0JE
YEAMHEHHOT'0 TOYEUHOro 3apsna Q €c(Rc—Ra)
Q
1/R ,—I1|R
4:(3,.30(' a=!Re)
€ (Rc—R4)

Mexny IIOCKUMHU IUIACTUHAMMU JEHCTBYET Ha-
npsbkenre U. T1nacTuHbl pa3aeneHbl BO3IyIII-
HBIM JIUPJICKTPUKOM TOJIIUHON d. Kak m3me-
HUTCSI HaNPSsHKEHHOCTh MOJISL B ciosix 1 u 2,
eclu BBECTH CIIFOISTHOM JIADJIEKTPUK
TOMIIUHON d/27?

v
ld }

mim

U

/2
E/

B cnoe 1 ymenpmmures
B cnoe 2 yBenuuutcs

B cnoe I yBennuutcs
B cnoe 2 ymeHbmmTCs

B cnoe 1 He uzmenurcs
B cnoe 2 yBenuuutcs

B cnoe 1 He usmenuTcs
B cnoe 2 ymensimmres

Kak pacnpenensroTcss HanpsoKEHUS W 3apsijibl
Ha KOHJIEHCATOpaX IIPH IOCIICOBATEILHOM
coenunenuu, ecian C1>C2?

U1;>U2; Q1>Q‘2

Ui> Uy Qi =10
+
I
4T Up<Up Q1=0Qg
Ta.
60
1__ U< U Q< Q
Kakum H0KHO OBITH COOTHOIIICHHE R,=R
Me)KZ[y COHpOTI/IBJ'IeHI/IeM Hal“pySKI/I
R ¥ COIPOTUBIIEHHEM aMIIEPMETPA "
Ry>R

R4, uTOOBI amnepMeTp MPaKTUYECKU
HE BIIUSUI HA PEXXUM paboThI 1enn?

R4<R
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O/

A
E(MDRer R

Ry <R

JIBa HICTOUHMKA UMEIOT
oauHakoBeie DJIC u TokH,
HO pa3HbIe BHYTPEHHUE
conpoTtuBieHus. Kakoit u3
HCTOYHUKOB MMEET OOJIBIINI

KIIJI H"CTOYHUKOB paBHBI

C MeHbIIMM BHYTPEHHHUM COIPOTHBIIEHUEM

C 6onpIIMM ~ BHYTPEHHHM COTIPOTUBIICHUEM

KITA?
TecToBbIii OnMTeT
Bapuanr 1
Bomnpocsl OTBETHI

Mertammueckuii Opycok mepeMennaeTcs B
MarHMTHOM TOJI€ TaK, KaK MOKa3aHo Ha
pucynke. Onpenenure Hanpasiaenue 3/[C
WHAYKIIHH B Opycke

# v

MarsHuTHsbIi IOTOK, IPOHU3BIBAIOLIUN PAMKY e=k
MeHseTcs 1o 3akony d=xt. KakoB 3akoH u3- e=ki2/2
meHenus J/1C B pamke? e=—~k
e=—rt/2
KakoBo cooTHomIeHHE MEXKIY Prex = Py
MEXaHUYECKOM MOIIIHOCTBIO, MTOABOAUMOI K Prex>Poy

reneparopy TOLl u mone3Ho# MeKTpUIECKOM
MOIIHOCTBIO, OT/IaBA€MOW reHepaTopom?

D
Frex = Pyg

Priex>Py

Kaxkoe 13 npuBeieHHBIX 3/1€Ch YTBEPKACHUN
spisieTcst HeBepHbIM? DJIC caMOUMHAYKITUU
MPENSITCTBYET

VBenuueHue Toka

N3menenune Toka

Toky

VY MeEHBIIEHUIO TOKA

B3anmMHast ”HAYKTUBHOCTB IBYX CBSI3aHHBIX
Karymiek 6e3 cepaeunnka M. Kak uameHurcst
€€ 3HaueHHE, €CIIM CBECTH CTaJIbHOM
cepaeuHuk ¢ =100, a YuCI0 BUTKOB KaXKI0M
KAaTYLIKA YMEHBIIUTh B J€CATH pa3?

YBEIUUUTCS B JIECATH Pa3

YMeHBIIUTCS B CTO pa3

YMeHbIINTCS a AECATh pa3

He usmenurcsa
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TectoBbIil OMIIET
Bapuant 2

Bomnpocsr

OTBETHI

Mertannuieckuii Opycok nepeMeniaercs B
MarHuTHOM TIOJI€ TaK, KaK MOKa3aHo Ha
pucyske. Onpeaenure HanpaiaeHue J/(C
WHIYKIIMU B OpycKe

Ba

w to
: NS h

£
v
B
-
Tpu pamku nepeMearTca 1 HeogHopoaHoM | B mepBoi
nojue. Ykaxure, B kakod u3 pamok OJ1C Bo BTOpoi
HABOJUTHCS HE OyeT B tpeTbeit
- Bo Bcex
X XX v
x »
X ¥R x
2 ¥
:
s
HKHHXKX
KakoBO COOTHOILIEHHE MEKY DIIEKTPUUECKON | Pox = Puex

MOIIHOCTBIO, MOJBOAMMON K IPOMBIIINIEHHOMY
JIBUTATEIHN) OOJIBIIION MOIIIHOCTH, U TIOJIE3HOM
MEXaHUUYECKOH, pa3BUBAEMON JABUraTeIeM?

Pyy =~ Pyex

Py Pyex

PSJ)PMEX

He mensas mmmHy U tuameTp JUIMHHOW LIUIUHI-
PUYECKOH KATYIIKHU, YBETUYUIN YUCIO BUTKOB
B TpH pasa. Kak mpu 3ToM U3MEHUTCS HHIYK-
TUBHOCTb KaTyIIKU?

YBeIUUUTCS B TPHU pasa

VBeauaures B +/3 pas

VBenuuurcs B ACBATH pas

YMeHBIINUTCA B TPU pasza

HanoBute dakrop, Biustonuii Ha Kodhuiu-
CHT B3aUMOHMHAYKIHWH ABYX CBA3AHHBIX KaTy-
ek 6e3 peppoMarHUTHOTO CepeTHIKA

['eomeTpus kaTymek

Yuciio BUTKOB

Bzaumnuoe PpacCIIOJIOKCHUC

Bce daxtopsl
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TectoBbIil OMIIET
Bapuant 3

Bomnpocsr

OTBETHI

Mertannuueckuii Opycok nepemMeniaercs B
MarHuTHOM TIOJI€ TaK, KaK MOKa3aHo Ha

B )/

éf"/f

pucynke. Onpeaenure HanpaiaeHue J/(C
UHAYKLIHUU B Opycke

Y

Pamka nepeMemacTcss B HCOAHOPOAHOM

MAar"diuTHOM II0JIC, 3aHUMas I10CJIC10BAaTCIIbHO

nojioxkeHus 1, 2 u 3. YKaxuTe MoJ0KeHue,

npu kotopom DJIC B paMKe HE HABOAUTCS

' ]
> - =g ey
e

P S

2
3
1
B nanHOoM ciiydyae He CylIecTBYET

YKaxunure COOTHOLIEHUE, KOTOPOE

HEBO3MOKHO PEaJIN30BaTh MJI1 MEXaHUYECKOU
MOIIIHOCTH, ITOJABOAUMOM K T'€HEpaTopy, U

MOJIe3HOM BHGKTqueCKOﬁ MOIITHOCTBHO,

OTZIaBa€MOIl FeHepaToOpoOM

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

Kaxkoe u3 IMPUBCACHHBIX 3/1€Ch

VBenuueHuo MAar"dmMTHOI'O ITOTOKa

YTBEPKACHU SBISIETCS HEBEPHBIM?

M3MeHeHni0o MarHuTHOI'O MOTOKA

WHaynupoBaHHBIA TOK MPENSATCTBYET:

MarauTHOMY HOTOKY

VYMEHBIICHHIO MAarHUTHOI'O IIOTOKa

[Tpr KaKOM B3aUMHOM PaCIIOJIOKEHUH JIBYX
IIPOBOJIOB KOO PHUITUEHT B3aMMOMHTYKITHH
OyzieT MaKCUMaIbHBIM?

e

———_—_F'»—-L——
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TecToBEIl OMIIET

Bapmuant 4
Bomnpocsl OTtBeThI
Mertannuueckuii Opycok nepemMeniaercs B B
MarHMTHOM I10JI€ TaK, KaK MOKa3aHo Ha f
-

pucynke. Onpenenure HanpasieHue J/(C B
Opycke

B

/4

£

' B
£

B.

Pamka mnepemeraercsa B OJHOPOAHOM 2
MarHUTHOM IIOJIE, 3aHUMAas ITOCJICI0BATEIHLHO 1u3l
moJiokeHusa 1, 2 u 3, VYKaKuTe MOJIOKEHUS, B | 1 1 2
kotopeix OJIC B pamke 9 HEe HaBOAUTCS 1,2u3
Va1
I
L ‘_,‘:E
e ]
VYKaxXuTe COOTHOLLIEHNUE, KOTOPOE HEBO3BMOXKHO | Pyex = Paon
peanmoBale JUTS DJIEKTPUYECKON MOHI\I:IOCTI/I, Poex— 0,5 Pon
MMOJIBOJIMMOM K ABHUTATEINIO, U TTOJIE3HOM OTHa-
BaeMOM ME€XaHMYE€CKOI MOIITHOCTBIO Puex = Pax
P:\wx Freas U,T Pa.‘-I
B KoibLeBOH  Karywike ¢ eppOMArHUTHBIM | ¢, — —w 4@
CEPJCUYHUKOM M3MEHSETCS TOK. YKaxkuTte (op- df
MYJ1y, KOTOPYIO HEJIb3sl UCIIOIB30BaTh MPHU g, =—L Ll
stoM Juis onpeaenenus IJC caMOMHIyKIUK a qf,ji
ey =——=

dt

Bce ¢opmynbl He moaxonsT

[lpr kaKoM B3aMMHOM PpACIOJIOXKECHUU IBYX
POBOIOB KOA((HUIIMEHT B3aUMONHIYKIIUN
OyaeT MUHUMATbHBIM?

——
Y AR

;—-—_,___—_.‘

TectoBbIi OMIIET
Bapuanr 4




17

Bomnpocsl

OTBETHI

VYkaxure popmyity, 10 KOTOPOH OIpeaesseTcs

Q1Q23(4HETBEJR2}

HaIMPAXKCHHOCTD MMOJII YEAUMHCHHOT'O

Q]sz(‘;ﬂBrSnR)

TOYCUYHOTO 3apsaa Ql

Q,/(4meregR)

Qi/(4ne e R?)

Mexay TUIOCKUMH TUIaCTUHAMHU JEHCTBYET
HanpspbkeHue U. B cnoe / — Bo3nyX, B cioe 2

B cioe /ymenbimtest
B cnoe 2 yBennuutcs

cmoma  |di=d2|  Kak  wusmennrtes
HaIpPSKEHHOCTh MOJsI B closIX [ u 2, ecnu

B cnoe 1 yBenuuutcs
B cnoe 2 ymenpuuTcst

YAAIUTh TBEPABIA JUIIEKTPUK?

B cnoe 1 He uzMeHuTCS
B cnoe 2 yBenuuutcs

0---?— r
ul = _d’
X 33
2
o1

B cioe 1 He nzmeHuTCA
B cnoe 2 ymeHbmuTcs

ITpu 3apannom Hanpspkenun U yBemmawan Co. | Uiy Uyt @4
Kak msmenstest manpspkenne Ha Cru C2 u ux [
1‘9 QT} T
3apsaa?
+ol UIT;UQS;Q“'
& Ui Uy Q)
&

Kak wu3MeHuTCs moOkazaHWe BOJIBTMETpPA NIPHU
ycinoBuH, 4To RB = o0, eciim R u RBT yBenu-

VYBenuuuTcd B 1Ba  pasza

YUTH B J[Ba pa3a’

He usmenurcsa

YMEHBIINTCS B JIBA pas3a

Heckonpko yMeHbIIUTCSA

Kakumn onbITHEIMEA B KOHCTPYKTUBHBIMU [aH-
HBIMHU H606XOI[I/IMO paciojiaraTtb, YTOOBI OIIpC-

JEIUTh JUIMHY MOTKa MPOBOJA, HE pa3MaThiBast
ero?

TecToBBIN OMITET
Bapuanr 1

Bomnpocsr

OTBETHI

B mnpuBenenHHol cxeme compoTuBieHHE R3
yBeIMUWJIOCh. Kak HM3MEHUTCS HampsiKEHUE

Ha R3 yBenuuurcs
Ha Ri1 u R2 ymeHbmmrces




Ha BCEX y4YacTKaxX IIEMU IPH YCJIOBHH UTO
(U=const)?

Ha R3 ymenpmmrcs
Ha Ri u R2 yBenuuurcs

Ha Rs yBenuuurcs
Ha R1 n R2 He wu3MeHUTCA

Ha R3 ymenbmurcs
Ha Ri u R2 HE u3MeHHUTCA

Kak usmensites toku Ii; 12 ;I mpu  yBenuue-
Huu Rz, ecmum Rer=0; E=const?

N
Iy Ly 1y
YL AR
R PYSE

BCEX
pu

Kak wu3MeHsATCS HanpspkeHUs Ha
ydacTKax ILeNu MpU YBEIUYeHUH Ra
ycioBuu, uto U =const?

Ky -

Uy, Usz— Uay Usy

Uy Uy, U41 Us,

U11, U“,ai U‘i; U';-‘;-*

U, Ugsy Uy Usy

t

VYkaxure ypaBHEHHE, COCTABJICHHOEC HEBEPHO
MMPUMCHHUTCIILHO K HaHHOI;'I nenun

Ey= —Rpq, I1-+Rsiy

El—'Ezz“RBTlh—*
—(Rpri+Rprs) 12

Ay
%IZ Ey=(Ry+Rypra) 2+
5 A +Rals
& 2 ,
{?BT \ "?Btz Iit1st13=0
Kak wu3MeHATCS HampspKeHUsT Ha 3aXHMax oy W
uctouyHukoB (Ui u Uz mpu yBelIMYEHUH CO-
npotusjeHus R? Uy Usy
R
(7] U’ i Ug*
TI}
£ Df Uy, Usy
ﬁﬂtl’ ﬁﬂi‘f
Tecrosblil Omier
Bapuant 2
Bonpocsl OtBeTsl

B mpusBenenHoit cxeme conpotuBieHue R3
YMEHBIIWIOCh. Kak H3MEHATCS HamnpsKeHHs
Ha BCEX yyacTKax LIeNd NpH YCIOBHUH, YTO
U= const?

Ha R3ymenbmurcs
Ha Ri1 1 R2 He n3meHuTcs

Ha R3 ymensmurcs
Ha R1 u R2 yBennunrcs
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Ha RsyBenuuutcs

Ha R1 1 R2 He u3mMenurcs

Ha R3 yBenuuurcs

Ha R1 1 R2 ymeHbmures

Kax usmensarca toku Ii; Iz2; [ npu yBenwuue- | Iyy: lggy 1,
= . _ (')
Huu Ro, ecmtu RBT = 0; E=const? Iigs fays 1,
Li=; It It
Kax n3meHnsTcs HanpsokeHHs Ha BCEX ydacTKax | U, Uy sy Uy Us,
LENY MPU YMEHBIIEHWU R4 TIpU yCJIOBHUH, YTO Uy Upow Upy Uy,
U= const?
Uy Ussy Uy Usy
Uy Upao Uy Uy

VYkaxure ypaBHEHHUE, COCTABIEHHOE HEBEPHO
HNPUMEHUTENIBHO K IaHHOM LIenH
o

5} el
E® ¢4 DE
RB‘IF JqﬁTZ

Ey=Rgrili-FR1I1Ral5

Ey=Rpraly+Relg

11"‘—)(3‘_13=0

El'-_Ezz{RBTl_]_Rl)‘,I'i-

= BT2/2

Kak wu3MeHsATCS HampsDKeHUs Ha 3aXHMax
ucrounukos Ui u Uz mnpu yBenudeHHH
cornpoTtusieHus R?

TecToBbIi OMITET
Bapuant 3

Bornpocsr

OTBETHBI

Kak Haao BI)I6paTI) CONIPOTHUBJICHUSA BOJIBTMCET-
POB, YTOOBI TIPH MX MOAKIIOYCHUH HANPSDKCHUE
Ha y4JacTkax 1enu He MeHsnochk (U=const)?

Rpg:Rps:Rp =R,
.R .

Wgiiy

RpiiRpp:Rps=Ry:
By

Rk ARkt |

Rpj=Rpy=Rp3
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ConpoTHBIICHUSI BOJIBTMETPOB MOTYT OBITH
JIFOOBIMU

Kak n3mensitca toku Ii; 12; [ mpu ymensie-
Huu Rz, ecnu Rer# 0; E = const?

1]=; 121; ’f

Ies Igys 1

fips Iays 1o

Kak u3MeHsITCsl HanpshKEHUST Ha BCEX y4acTKax
LHenu MpU yBeJIWYeHUH R4, mpu ycnoBuu, 4TO

U=const?
Ry

Uit Ussy Uy U,

Upy Ussy Ugy Usy

Uty Ussy Ugy Uy

Uy, Upgy Uy Usy

ypaBHEHUI
OIPEETUTD

CKOJIBKO Y3JIOBBIX M KOHTYPHBIX
HEOOXOIMMO COCTaBUTh, YTOOBI
HEM3BECTHBIE TOKH B JTaHHOM LIEr?

TPU Y3JIOBBIX M JBa KOHTYPHBIX

JIBA  Y3JIOBBIX M TPHU KOHTYPHBIX

OJHO Y3JIOBOE U YEThIPE KOHTYPHBIX

TPU Y3JIOBBIX B TPU KOHTYPHBIX

Kak u3MeHsTCS HampsiKeHHUsl Ha 3aXUMax Hc-
TOYHUKOB U1 nu Uz mnpu yMeHbLIEHUU
conpoTtusieHus R?

Uy Upy

Uy, Usy

Uy,

Uy
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TectoBbIil OMIIET

Bapuant 4
Bompocsl OtBeTsl
IIpy1 KaKOM COOTHOIIEHUH MEXKAY BHYTPEHHUM | R, = Ryg
conporusieHueM Rpr u  o0ummm  compo- [ 5 ~Rog
BT 1
TUBJICHUEM Harpy3kun Ros=Ri+Ro+R3 mpo- T
of
nopuuoHansHoe n3MeHenue Ri, R2 u R3 npak- R Lo %
THYECKM HE BBI30BET M3MEHEHHS HANPSKEHHs | > < 00
Ha HUX?
Jlaiite npuOIM3UTENbHYIO OLEHKY BEIUYMHBI | [<Rox<2 -
SKBUBAJIECHTHOTO  CONPOTHUBICHUS  JAHHOM | 2<Ry,<3
uemnu, eciii: R1 =1 Om; Ro=2 Om; R3 =3 Om. Ryp<1
Rog>3

KaK HN3MCHIATCSA HaHpﬂ)I(eHI/IH Ha BCEX y‘-IaCTKaX
IENy MPU YMEHbBIICHHH Ri Mpu ycIoBUH, YTO
U=const?

Uiy Upay Usy Uyy

Uyy Ugay Ugy Usy

Upy Ugsy Ugy Usy

Uy, Ugzy Ugy Usy

VYkaxure ypaBHEHHE, COCTABICHHOE HEBEPHO
MMPUMCHHUTCIILHO K HaHHOI;'I nenun

5®

it BI1 L1F4

EI=RM111+R1’3

Ey=Rgpqpsls+RI,

Iy—1s—13=0

E{—Ey=Rprili+

BT!{I

Kak wu3MeHATCs, HampspKeHUsT Ha 3aXKUMax
nctoyHukoB Ui u U2 npu yBeIWYEHUHU COIpPO-

TuBJIeHUs R?

f 4
wa

47

Rt Ruz

Uy, Uy,
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Tecmosbiii bunem

Bapuanm 1
Bonpocsl OtBeTbI
Kakas komMOvHanus BeJIMYMH HE 1aeT BO3MOKHOCTH ONPEEINUTh Inua T
i ?
TOK B JAaHHBIA MOMEHT BPEMEHU 1 Inuif
Inn @
ounT
YKaKUTE COOTHOIICHHE, KOTOPOE HE MOXKET CYIIIECTBOBATh MEXKIY | @ mp=@ /4
MIPOCTPAHCTBEHHOMW U AJIEKTPUUECKOU YIJIOBBIMU CKOPOCTSIMHU. @ =2 @
w=24w p
@O ump— @
Bri6epere rpaduk Toka, KOTOPOMY COOTBETCTBYET (hopmyia, 2
ONpeENAIoNIas ero CpeiHee 3HaUeHNE pU 3

OJTHOTIOJTYTIPOBOAHUKOBBIM BBITIPSIMIICHUHN [cp=1Im/T

Ino~5

1

] u|/"\ JAN
i A ¢

HONF A

dopmyna BepHa IS
BCEX CIIy4yacB

[To kakoit popmyte onpenensercs: NeHCTBYIOIIee 3HAYSHNE TOKa 1=0,7071m
JUIS IPUBEICHHOT 0 rpaguka’? 7=0.6361
j- * !Im ]:Im
]:Im/z

; a
I I

Bri6epete npaBuibHOE BhIpaKE€HHUE JIJIsl TOKA, BEKTOpHAs
Juarpamma KOTOpo# IpeCTaBIeHa Ha PUCYHKE

:JJJ'

e 4

1=Insin( @ t+30°)

i=Insin( @ t-30°)

1=Insin(@t-210°)

1=Insin(wt-150°)
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Tecmoswiii bunem

Bapuanm 2
Bomnpocsl OTtBeThI
Omnpeznenute 4acToTy TOKa f reHeparopa, eciau n=3000 f=6000I'
00/MuH - 9UCI0 000POTOB SIKOPSI B MUHYTY, p=2 — YHUCIIO Map /=3000'1g
MOJIFOCOB TeHepaTopa
f=100T"11
f=50I'u
YKaXuTe COOTHOIIICHHE, KOTOPOE HE MOXKET CYIIeCTBOBATh @ =48 @ np
MEX/1y IPOCTPAHCTBEHHON U 3JIEKTPUUECKON YTIOBBIMU =@
CKOPOCTSIMU W mp U @
P P o np=4 @
Owp=00/8
Bri6epute Gopmy 11t onpeneneHus CpeiHero 3HaYeHUs Lep=2Im/n
TOKA, MPECTABIEHHOr0 Ha JaHHOM Irpaduke Iop=Im/2
f Icp:[m/ﬂ,'
9l I Hu onna u3 ¢dopmyn He BepHa
7/2 | 777 4

Onpenenute HadYaIbHYIO a3y MEPEMEHHOTO TOKa,
MPEICTABJICHHOTO Ha Tpaduke

/4

-/4

3n/4

-3n/4

Br16epute npaBuibHOE BbIpaXXeHHUE ISl TOKA, BEKTOpHAs
Juarpamma KOTOpOM IPEeJCTaBIeHa HAa PUCYHKE

4

JG°

1=Insin(@t+30°)

1=Insin( @ t-30°)

i=Insin( @ t-210°)

i=Insin(@t+210°)
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Tecmosbiii bunem

Bapuanm 3
Bonpocsl OTtBeTnI
Onpenenure YUCIIO Map MNOJIOCOB F'EHEPATOPA p, €CIIH MTPU 4
n=3000 06/mun 4acToTa ToKa coctaBmia /=100l 7
1
3
VYKaxuTe COOTHOIIEHHE, KOTOPOE HE MOXET CYIIECTBOBATh W=2 @ np
MEX1y MPOCTPAHCTBEHHON U 3NIEKTPUUECKON yTIOBHIMU O=®
CKOPOCTSIMU @ mp U @
p () np=2 w
@ np— @ /4
BriGepere ¢popmyity mi1s onpeaeneHnus CpeIHET0 3HAYCHUS 1ep=2Im/n
TOKa MPH JIBYXIOJyNICPHOTHOM BBIPAMICHUH. DOpma TOKA [ 7 — /2
nokaszaHa Ha rpaduke
) Icp:Im
L f
o =47 Icp :Im/ﬂ'
2
0
v
S,
2 rez
- - e |
Onpeznenute HadYaIbHYIO a3y MEPEeMEHHOTO TOKa, 3n/4
MIPEACTABICHHOTO HA rpaduke 37/4
/4
-1/4

BriGepere npaBuiibHOE BBIpAXKEHUE JUIS TOKA, BEKTOPHAs
Juarpamma KOTOpOH MpeJCTaBIICHA 31€Ch

4

L'

Iz 487

1=Insin( @ t+45°)

1=Insin(@t-135°)

i=Insin(wt+135°)

1=Imsin(wt-45°)
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Tecmoswiii bunem

Bapuanm 4
Bomnpocsl OTtBeThI
Onpeznenute 4uciao 000POTOB AKOPsI B MUHYTY 71, €CIIU IPU 3000
p=4 dgacrorta ToKa coctaBmia f=400I'1| 7500
6000
12000
VYKaxXute COOTHOLIEHUE, KOTOPOE HE MOKET CYIIECTBOBATh W= np
MEX/1y IPOCTPAHCTBEHHON U 3JIEKTPUUECKON YTIOBBIMU @=2 @ p
CKOPOCTSIMU W mp U @
P 0=1.50m
0=3w p
Bribepete Gpopmyny 1S onpeneneH s CpeAHero 3HaueHust | Iop=Im
TOKa IPU OJHOMNOIYNIEPUOJHOM BhIpsiMiieHuu. dopma Toka Iop=Im/n
MoKa3aHa Ha rpaduke
I ]cp:2]m/7l'
0 17
Ha mpuBenennbix rpadgukax /im= I2m, Kakoro cootHomenue | 1;>1>
MEXIy EeUCTBYIOIIUMH 3HAYEHUSIMU TOKa? <1
L=

Jlist oTBeTa HE XBaTaeT
JTAHHBIX

Bri6epete nmpaBuibHOE BhIpaKEHHUE JIJISl TOKA, BEKTOpHAsS
JrarpamMma KOTOpO# MpeicTaBlieHa PUCYHKE

¥
i

45

i=Insin(@t-275°)

1=Insin(wt+45°)

1=Insin(wt-45°)

1=Insin(wt+225°)
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TecToBBIN OUITET

BapuanT 1
Bonpocebl OtBeTbl
Kakne anemMeHTbl CooepXuT Lenb, R C
XapakTepusyemasi 3TO BEKTOPHOW anarpamMmmon? i
I C
L
i R,L,C
B uenun, conpoTtueneHue kotopon z=50 Om, 4 A
NPUNOXeHo HanpsxeHne u=282 sin 314 t B.
OnpegenvTe OencTBylOLLEE 3HAYEHME TOKa B Lienu 14.1A
314 A
282 A
Hangute BonHOBOE COMPOTUBNEHNE KOHTYpA, B 10 Om
KOTOpPOM 100 Om
L=0.01TH;
C=10_6 q) 314 OM
1000 Om
B uenn, cogepxawen R, L, C, npunoxeHo R
HanpsbkeHne u=Un sin @ t. Kakne BenuumHbl
BNUAIOT HA aMnNnMTyay Toka B uenn?
; R,L,C
R
o—L 71—
“ 3 R, L, C, Un
S T R.L, C, Un @

Mpn NNaBHOM M3MEHEHWM YaCTOThbl NMUTAKOLLIETO
HanpsikeHns oT 0 4o 20 ToK |, NnpoTekarowmn yepes
cornpoTueneHve R, nameHsaeTca. Ykaxute, Kak 3To

YBenu4unsaeTcs ot 0 4O max n cHoBa
yMeHbLuaeTcs o 0

nponcxoauT?

10 max

YMeHbLuaeTcsa oT max 4o 0 n cHoea BO3pacTtaeT

[naBHO yBennumeaeTcA

He nameHsetcs
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TecToBbIil OUIIET

Bapuant 2
Bormpocet OTBeTHI
X1=250m, 282 A
Xc=210m,
Haiinure ammutyay Toka 1?
; L
2 £ 5A
141 A
R
—
XL:XC: 100m 100 Om
UeMy paBHO BOJTHOBOE COTIPOTHBIICHHE KOHTYpa?
r 10 Om
il
e 1
0,1 Om
o []R
3amava He IMEET ONPENeIEHHOTO PEIIeHNUs, TaK Kak
i ';. P HEU3BECTHA BEIMYMHA COMPOTHUBICHHS R
Izly 4. i = sin ct[ 4]
V2
u =sin wt|B|. . . T
2] i=10 sm(a)t - —j[A]
Hamumure BepakeHUE 71 TOKA B LIEMH 2
u T
i =~/210sin| of - EJ[A]
. . T
i =~/210sin| o + = [A]
7 2
U=10B; R=100m; X;=200m. 10B
HaiinuTe HanpshDKeHUE Ha KOHIICHCATOPE MPH PE30HAHCE
A 20B
° 1l
~r R 100B
L
200B
Xr=100m; Xc=200m. YBenuuuTh B 2 paza
Kak Hamo n3meHuTh EMKOCTh KOHAeHcaTopa C, 4TOObI B
LIEMH BO3HUK PE30HAHC TOKOB?
YMeHbmuTs B 2 pasza
YBenuuuth B 4 paza




28

~Hi

3amava He IMEET ONPeNeIEHHOrO PEIICHNUs, TaK KaK
He 3aJ]aHa YacTOTa MUTAIOIIETO HAMPSDKEHUS

TecToBbIil OUIIET

Bapuant 3
Bomnpocsr OTtBeTbI

i =3sinwt; 3A

i=4cosot,
Hatinure ammutyny Toka | 4 A
I-J-i::-:j 5A

o —
—?ﬂﬁ- Il 6 A

i
e

o

EMKOCTB KOHJIEHCATOpa B KOJIe0aTeNbHOM
KOHTYp€ yBeJInuyuiach B 4 paza.

Kak m3MeHUII0Ch BOITHOBOE
COTPOTUBIICHUE KOIEOATETHFHOTO
KOHTYpa?

YBenuuuioch B 2 paza

VBenunuuiocsk B 4 paza

YMeHbIMIoCh B 2 pasza

YMeHbmmioch B 4 paza

IlocnenoBarenpHo coequHeHs! R,L,C.
L=0,1T'n

Xc=31,40m

=50 T

BrinonHstoTcs 1u yciioBus pe3oHaHca?

Ha

Her

HpI/IBeI[éHHI)IX JaHHBIX AJId OTBETA Ha
BOIIPOC HEAOCTATOYHO

BrinonHstoTcs pyu yciioBum, 4to R<<x

JlelicTByrollIee 3HAUEHHNE HATIPSKEHUS, 10A
npuiokeHHoro k nenu, U=100B.
Conporusnenue nenu R=100m 100A
Haiitn ammntyny Toka

14.1A

28.2A
Kaxkas nens xapakrepHa 3TOW BEKTOPHOU Hens R,L,C
auarpamme?

Ilens R,L

Lems R,C
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uj

I <3—

HensC

TecToBbIl OMIIET
Bapuant 4

BOITIPOCHI

OTBCThI

K menu npunoxeHo HanpsKeHUE
u=141*sin314t Conporusnenue uenu z=20
Owm. Onpenenute 4acTOTY U ICHCTBYIOIIEE

3HAYCHUEC TOKA.

F=50I', I=7,05 A

F=50I", I=5 A

F=314I'y, =5 A

F=314I'y, [=14,1 A

Im=1A; i=sin(wt+m/2)
I i=sin(wt-1/2)
i=sinwt
i=10sinwt
u=sinwt. =
Hanumure Boipaxkenue mist Toka [ B nenu
XL=500Mm 10A
14,1A
2A
Xc=420m 1414
R=60mM
U=100B
Haiinure aMImTyny ToKa B LieNU
U=20B 10B
L 20B
” ; 40B
80B
R=10 Om
xL=20 Om
Omnpenenure HaIpsDKEHUE HAa KOHJEHCATOPE
IIPYU PE30HAHCE.
X1=Xc=100 Om. 10 Om
Yemy paBHO BOJIHOBOE CONPOTUBIICHUE LIETIH. 100 Om
R 1L 4 1000 Om
10 000 Om

]

O
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TecToBBIN OUIET

Bapuanr 1
Bompocsl OtBeTsl

Jlunetlineiii Tox 17,3 A. 10 A

Uemy paBeH (a3HbIi TOK, €CIH 20 A

CUMMETpUYHAS HArpy3Ka COeJUHEHA 176 A

TPEYrOJIbHUKOM? 173 A

JIuneitnoe Hanpsixenue 220 B, nuHelHbIH 1140 Br

TOK IIPU CUMMETPUYHON Harpyske 5 A. 1100 Br

Koadumment momuoctu 0,8. 1520 Bt

Haitngure akTUBHYIO MOIITHOCTB,
MOTPEOJIIEMYIO HAarpy3KOi

3aaya He UMEEeT OJJHO3HAYHOTO PEIICHHUS,
TaK Kak He 3aJaHa CXeMa COCIMHEHMUS
00MOTOK

B Tpexdasznyto ceTh ¢ IMHEHHBIM
HanpsbkeHueM 220 B Haio BKIIIOYHUTH
JIBUTATEh, 0OMOTKH KOTOPOTO PaCCYUTAHbI
Ha 127 B.

Kak crnengyer coemuHUTH OOMOTKH
nBUrareis’?

3Be3noit

TpeyrojJbHUKOM

3Be3/10i1 C HYJIEBBIM TPOBOJOM

Tpexda3zHblil 1BUTATENb B 3TY CETh BKIIOYAThH
HEJb3s

C 4yeM coeMHSAETCS HaYaso MepBoi 0OMOTKH
MIPU COCTMHEHUH 0OMOTOK Tpex(ha3Horo
reHepaTopa TPeyroJbHUKOM?

C nauanom BTOpoil 0OMOTKH

C KOHIIOM BTOpO OOMOTKH

C Hauanom TpeTbeit 0OMOTKH

C KOHIIOM TpeTheil 0OMOTKH

Mo3keT 11 TOK B HyJIEBOM IIPOBOJE
YeThIPEXIPOBOIHON Tpexda3Hoil nenu
PaBHATHCS HYJIIO?

MoxeTt

He moxer

Toxk B Hyl€BOM IPOBOJIE BCETIa PaBEH HYIIIO

JI71s1 OTHO3HAYHOTO OTBETA Ha BOIIPOC
HEJIOCTATOYHO JIAHHBIX
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Ne BOIIPOC
n/n

1. | Kakoe coequnenue pe3uctopoB R1...R3 npencraBieHo Ha pucyHke?
a) MOCJIEJ0BATEIbHOE;
0) mapamiensHOE;
B) CMEILIaHHOE;
') HET BEPHOT'O OTBETA.

2. | 3axon Oma aJig y4acTKa e
a) [=q/t;
6) A=IUt;
8) [=U/R;
r) P=IU.

3. | Kak HarpeBaroTcsi mpoBOJa OAMHAKOBOTO JTMAMETpPa U JJIMHBI 3 Pa3HBIX MaTEPHAIOB PU
OIHOM U TOH Ke cuiie Toka?
a) CWJIbHEE HarpeBaeTCs MEIHBIA TPOBO/T;
0) cubHEe HAarpeBaeTCs CTabHOM MPOBOJI;
B) CHJIbHEE HArpeBaeTCs aTIOMUHHUEBBIN MTPOBOI;
I') IPOBOJa HATPEBAIOTCS OAMHAKOBO.

4. | B kakux eIWHUIIAX BRIPAKAIOT COMPOTHUBIICHUE, HAMIPSKCHHUE, TOK?
a) Om, B, A;
0) BT, B, A;
B) OMm, BT, A;
r) K, B, I'n.

5. | CompoTuBieH#e MPOBOJHUKA 3aBUCHUT OT...
a) CUJIbI TOKA B IPOBOJTHUKE;
0) HanpsDKEHUS Ha KOHIIAX MPOBOIHUKA;
B) MaTepuaia, 13 KOTOPOTO U3TOTOBIIEH MMPOBOIHUK, €T0 JUTMHBI U TIJIOIA TN
MOTIEPEYHOTO CEUCHHUS;
T') JUIMHBI | TIONIA/IH MTOTIEPEYHOT0 CEUCHHS TPOBOIHHKA.

6. | YkaxuTe Ha pUCYHKE 0003HaYeHHS MPUOOPOB UHIYKIIMOHHOM CUCTEMBI?

@ @ 6 @
A = @ ¢

a) 1;
0) 2;
B) 3;
rN4.

7. | Kak knaccupuuupyroTcs IpUOOPHI 110 IPUHITUITY ISHCTBHS?

a) BOJBTMETPHI, aMIIEPMETPBI, BATTMETPHI, CYCTUUKH, OMMETPBI, YACTOTOMETPHI;
0) MpuOOPHI IEKTPOMATHUTHOM, AIEKTPOIMHAMHYECKOM, MarHUTOJICKTPUIECKOM,
WHAYKIIMOHHOW CUCTEM;
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B) NMTOCTOSTHHOT'O W MIEPEMEHHOT0 TOKa;
I) 110 NPUHIMIY ASHCTBHsI MPUOOPHI HE KIACCUDUIIUPYIOTCSL.

8. | Kakue Benmn4rHBI MOYKHO U3MEPATH NPUOOpaMU 3JIEKTPOIUHAMUYECKONW CUCTEMBI?
a) CUITy TOKa, MOITHOCTB;
0) MOILIHOCTb U HANPSKEHUE;
B) CONPOTHUBIICHUE.
9. | Kakoii cuctembl aMriepMeTphl U BOJILTMETPBI, IPUMEHSEMBIE B LIEMIAX ITOCTOSHHOTO TOKA
UMEIOT PABHOMEPHYIO IIKaTy?
a) BJIEKTPOMArHUTHOM;
0) PJIEKTPOIMHAMUYECKOI;
B) MarHUTO3JIEKTPUUECKOM;
T') MHTYKIITHOHHOM.
10. | PazpenuuuTeny NpuMEHSIOTCS IS . ...
a) 3aIUTHI OT KOPOTKOT'O 3aMBIKAHMS;
0) 11 KOMMYTAITUH JJICKTPHUECKUX CETEH;
B) KOMMYTAIlUH, OTKJIIOYCHHUS U NEPEKIIIOUCHHUSI 00€CTOYCHHBIX 3JICKTPUUECKUX CETeH;
I') CO3JaHMsI KOPOTKOTO 3aMbIKaHHUS B 1IENTU BBICOKOTO HAMPSKEHUSI.
11. | Kak BKJIIOHYAIOTCS B 3JIEKTPUUYECKYIO LIETh aMIIEPMETP U BOJIBTMETP?
a) aMIepMeTp MocieA0BaTeIbHO Harpy3Ke, BOJIBTMETP MapalljieIbHO Harpy3Ke;
0) amriepMeTp U BOJBTMETP MapauleIbHO HArpy3Ke;
B) aMIepMETpP U BOJIBTMETP MOCIIEI0BATEIbHO HArPy3Ke;
I') aMIIEpMETP NapajIeIbHO HArpy3Ke, BOJBTMETP MOCJIE0BATEIBHO HAIPYy3Ke.
12. | [Toka3zanus kakux MpuOOPOB TOYHEE: aHAJIOTOBBIX WM HUGPOBBIX BOJIBTMETPOB, €CIU
KJIACC UX TOYHOCTU OJIMHAKOB.
a) aHAJIOTOBBIX;
0) 1 dpoBbIX;
B) TOYHOCThH OTCUETA OJMHAKOBA,
r) 00a HETOYHBIEC.
13. | YkaxuTe Ha pUCyHKe 0003HAYEHUSI TPUOOPOB MArHUTORJIEKTPUICCKON CUCTEMBI?
@ @ Q@ @
R = & ¢£
a) 1;
0) 2;
B) 3;
r)4.
14. | C nomouIbo Kakoi CXeMbl MOYXKHO U3MEPUTh AaKTUBHYIO MOLIHOCTh 1ienHu B (haze A?
4 @ A @ 4 ©)
A I3 2
Bo-] B
C C B
C
a) l;
0) 2;
B) 3;
I') HET BEPHOT'O OTBETA.
15. | CxonbKO 3aKUMOB HEOOXOAUMO ISl BKIIFOUEHUS OAHO(pA3HOTO CUETYHKA B CETh?

a) 1Ba;
0) deTsIpe;
B) IIECTh;
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') BOCEMb.

16.

Kakoii Tun snexTpudeckoil MaliHbl peICTaBlIeH Ha pUCYHKe?

n

2
({

a) aCHHXPOHHBII TBUTATENb C KOPOTKO3aMKHYTBIM POTOPOM;
0) acCHHXPOHHBII BUTATEINb C (ha3HBIM POTOPOM;

B) JIBUTATENb ITOCTOSTHHOTO TOKA;

I') CHHXPOHHBIH JBHTaTENb.

17.

Kakwue anexTpoaBurarenn nepeMeHHOro TOKa Ha3bIBatOTCsl CAHXPOHHBIMU?

a) IBUraTesd, y KOTOPBIX CKOPOCTh BpallleHHsI pOTOpa paBHA CKOPOCTH BpALLCHHS
MarHMTHOTO MOJIS;

0) ABUraTeNIH, y KOTOPHIX CKOPOCTh BPALEHUs POTOPA OOJIbIIE CKOPOCTH BpaILICHHS
MarHMTHOTO MOJIS;

B) JIBUTATENIH, Y KOTOPBIX CKOPOCTh BpAIlIEHUS! pOTOPA MEHbIIIE CKOPOCTH BpALLICHUS
MarHMTHOTO MOJIsl.

18.

YeM oTiMyaeTCss aCHHXPOHHBIN ABUraTelNb ¢ (pasHbBIM POTOPOM OT JABHUTATENIS C
KOPOTKO3aMKHYTBIM POTOPOM?

a) YUCJIOM KaTylIeK 0OMOTKH CTaTopa;

0) HaTMYMEM TIa30B TSl OXJIAKICHHUS,

B) YMCJIOM IOJIFOCOB;

') HAJIMYUEM KOHTAKTHBIX KOJICI] M IIETOK.

19.

1. U3 kakux yacTel, yKa3aHHBIX Ha PUCYHKE, COCTOUT SIKOPb MAIIMHbBI IOCTOSIHHOTI'O
TOKa?

a) 1- cepeuHuk sIKOpsI, 2- 0OMOTKA, 3- KOJJIEKTOD;
0) 1- 0OMOTKa, 2 - KOJUIEKTOp, 3- CEpACUHUK SIKOPS;
B) 1- ma3, 2 - KOJIIEKTOP, 3- CEPIICUHUK SIKOPSI,;

r) 1- metka, 2 - noJkoc, 3- CepACYHUK SKOPSI.

20.

Kakoii Tvn 3JIeKTpUYeCKOM MalllMHbl TPEJACTABIICH HA PUCYHKE?
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a) aCHHXPOHHBII TBUTATENb C KOPOTKO3aMKHYTBIM POTOPOM;
0) acCHHXPOHHBII BUTATEINb C (ha3HBIM POTOPOM;

B) JIBUTATENb ITOCTOSTHHOTO TOKA;

I') CHHXPOHHBIH JBHTaTENb.

21. | OgHo(a3HbI TpaHCHOPMATOP UMEET YHCIIO BUTKOB MEPBUIHON 0OMOTKH W=600 1
ko3 uuuent tpancpopmanuu K=20. Onpenenure 4ucio BUTKOB BTOPUUHOW OOMOTKH.
a) 10;
0) 20;
B) 30;
r) 40.
22. | Onpenenure Uist aCHHXPOHHOTO ABUTATENs] CHHXPOHHYIO YaCTOTY BpalleHUs npu 2p=6 u
yacrore Toka f1= 50I1.
a) 500 o06/muH;
6) 100006/muH;
B) 150006/MuH;
I') HET BEPHOTO OTBETA.
23. | Kakoii anekrpoanmapat n300pakeH Ha pucyHke?
a) pyOMIIbHUK;
0) aBTOMAaTUYECKHUI BBIKIIOYATEIb;
B) KOHTaKTOD;
I') IPEeIOXPaHUTENb;
24. | Ha xakoMm pUCYyHKE MOKa3aHa cXeMa BKJIIOUEHHS MAIIWHBI TOCTOSTHHOTO TOKA €

napajuiebHBIM BO30YKIEHUEM?

oB b,
OBy

—O— |
1

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

25.

Kakum Oyzer ckonbKeHue Mpy 4acToTe BpamieHuss MarHuTHoro noist 300006/MuH u
4acTOTe BpameHus poropa 2940 o6/Mun?

a) 0.2%;

0) 2%;

B) 200%;

I') HET BEPHOT'O OTBETA.

26.

HaiiauTe 00liee CONPOTHBICHHUE M0 CXEME:
R Ry " Rs
' Ri=R;=R; =20m S

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

27.

DNEeKTPUYECKUM TOKOM Ha3bIBAETCH. . .

a) TEIJIOBOE JIBUKEHHE MOJIEKYJ BELECTBA;

0) XaOTUYHOE JIBUKEHUE JIEKTPOHOB;

B) YHOPSI04EHHOE ABHKEHHE 3apsKEHHBIX YacTHUIL;
r) OecnopsiI0YHOE ABMYKEHUE HOHOB.

28.

Kakas u3 ¢popmyn Beipaxkaet 3akoH OMa JIJIsl TOJTHOM Tieru?
a) Q=IUt;

0) I=U/R;

B) E=A/q;

r) [=E/(R +1).

29.

Onpenenure 001IyI0 eMKOCTh KoHAeHCaTopa Cl, C2, KOTOophIe COeTMHEHBI MapaJlIeIbHO.
a) C=C1+C2;

0) C=C1-C2;

B) C= C1=C2;

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

30.

HOCTOHHHBIﬁ MAardsvuT JIOMArT IIOIIOJIaM. EyI[yT JIN O6HaﬂaTb MAaromuTHbBIMHA
cBoMicTBaMH KOHIBI A 1 B B MecTe n3ioma margura?

ERE

a)na, SuN ;
0)ma, NuS;
B) HET.

31.

3auem AJIA XpaHCHUSI MArHUTOB UX PACIOJararoT TakK, KaK IIOKa3aHO Ha pI/ICyHKC?

a) JUIsl HAMarHMYUBaHHUS,
0) s pa3MarHUYUBaHUS;
B) HEYETO HE MPOUCXOJIUT.

32.

Ha xakoM prcyHKe TToKa3aHa cXeMa BKIIOYCHHUS MAIlMHbI TOCTOSTHHOTO TOKa C
HE3aBUCHUMBIM BO30YKJICHHEM?
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a1 13 OBy
GB'IF!.

—®—
1

a) puc.l;
0) puc.2;
B) puc.3;
') HET BEPHOT'O OTBETA.

33.

YacToTa ToKa yBeauumiIach B 4 paza. Kak ©3MeHUTCS HHIYKTUBHOE CONPOTUBIICHUE?
a) yMeHbIIUTCA B 4 pasa;

0) yBenuuuTcs B 4 pasa;

B) HE U3MEHUTCS;

I') YMEHBIIUTHCS B 2 pasa.

34.

Yemy paBHa 00111as eMKOCTb KOHJEHCAaTOpa?

G1 G2 G3

a) C= C1+C2+C3;
6) C= C1-C2+C3;
B) C= C1=C2 =C3;
r) 1/C = 1/C1+1/C2 +1/C3.

35.

KakuMm Oyzaer majaeHue HampspKeHUs Ha MPOBOJAX M3 OJHOIO MarepHajja ¢ OJUHAKOBBIM
JUaMETPOM, HO pa3HOU IJIUHBI?

a) OoJpIIIee MaIcHNe HAMPsDKEHUs OyAeT Ha 00Jiee KOPOTKOM TIPOBOJIE;
0) majieHre HANPSDKEHUST HE 3aBUCUT OT JJTUHBI IPOBO/IA;
B) OoJiblliee maJicHUE HANPsDKeHMs OyaeT Ha Oosiee NJTMHHOM IPOBOJIE.

36.

Onpenenure cxemy BKJIIOUEHHUS TpexX(a3HOTO aCHHXPOHHOTO JIBUTATENS B OJAHO(A3HYIO
CeTb IIPU COETUHEHUU OOMOTOK B «3BE3IY».

a) l;
0) 2;
B) 3;
I') HET BEPHOT'O OTBETA.

37.

[To pucyHKy ompeenuTe yCIOBHOE 0003HAUCHNE aCHHXPOHHOTO 3JIEKTPOIBUTATEIS C
KOPOTKO3aMKHYTBIM POTOPOM
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3 ¥

a) 1;
0) 2;
B) 3;
') HET BEPHOTO OTBETA.

38.

[To pucyHKy ompeaenuTe yCIOBHOE 0003HAUCHNE aCHHXPOHHOTO 3JIEKTPOIBUTATETIS C
(ha3HBIM POTOPOM

3 ¥

a) l;
0) 2;
B) 3;
I') HET BEPHOT'O OTBETA.

39.

[Tpu KakOM HampsKEHUH BBITOJHEE MEpeaBaTh AIEKTPUUECKYIO SHEPTUIO B JIMHUSX
AIIEKTponepeaay MpH 3alaHHON MOIITHOCTH?

a) MpU MOHWKEHHOM;

0) mpu cpenHeM;

B) O€3pa3InyHO;

I') IPU NOBBIILIEHHOM.

40.

VYV onnodazHoro TpanchopmMaropa HOMHUHAJIBLHOE HamnpsbkeHue Ha Bxojae Ul = 600 B, Ha
Beixozie U2 = 100 B. Onpenenutsb ko3 duiineHt tpanchopmanuu Tpanchopmaropa.

a) K=6.

6) K=0,017,

B) JIUISl pEIICHUS 3a1a41 HEIOCTATOYHO JaHHBIX,

r) K=60

41.

CxeMbl BKIIFOUCHHS KaKHX JICKTPOU3MEPUTEIBHBIX TPUOOPOB N300pakeHbl HA PUCYHKE?

LRGN (.

1 2 3
a) 1 — ammnepmerp, 2- BaTTMETp, 3-BOJIBTMETP;
6) 1 — amnepmeTtp, 2- BOIBTMETP, 3- BATTMETD;
B) 1 — BonbTMETD, 2- aMniepMeTp, 3- BATTMETD;
r) 1 — BOIBTMETp, 2- aMIepMETp, 3- OMMETP.

42.

I[J'IH YBCIUUYCHUA MPECACIIOB USMCPCHUA aMIICPMETPOB B LCIIAX IMTOCTOAHHOI'O TOKa
IMPUMCHAIOT ...
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a) 100aBOYHOE COTIPOTUBIICHUE;
0) UIyHT;

B) TpaHC(hOpMATOp TOKA;

') MYJbTUMETP.

43.

Kax na anextpuueckoil cxeme n3o0paxkaeTcss 1 0003HAYAETCSl aBTOMATHYCCKUIMA
BBIKJTFOUATEITh

UF 5B1

o Lo o Fo =

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

44.

Jlnst gero cepaeyHUK TpaHchopMmaTropa COOMPArOT U3 TOHKHUX JIMCTOB TpaHc(hopMaTopHOi
CTaJ, U30JIMPOBAHHOM APYT OT Apyra?

a) ISl yMEHBIICHHUS HarpeBaHHUsl MArHUTOIIPOBOA;

0) misa yBenmmueHus ko3 dumuenra tpanchopmanmm;

B) JJIsl yMEHbIIIEHUS KO3 PuIeHTa Tpanchopmanuu;

I') HET BEPHOT'O OTBETA.

45.

JList yBeTMUeHUs IPEICIIOB U3MEPEHHS BOTBTMETPOB MPUMEHSIOT ...
a) 100aBOYHOE COTIPOTUBIICHUE;

0) mWyHT;

B) TpaHchopMaTop TOKa;

') MYJBTUMETP.

46.

OCHOBHBIC 3JIEMEHTHI JIAMITHI HAKATMBAHMS

a) 1- xonba, 2 — Bonb(pamMoBasi HUTh, 3- IIOKOIIb;
0) 1- BobppamoBast HUTH, 2 — KOJIOA, 3- IIOKOJIb;
B) 1- 110KOTIB, 2 — BONb(paMoBasi HUTh, 3- KOJI0A;
r) 1- k0102, 2 — MOKOoJIb, 3-BOIB(PPAMOBAsI HUTh.

47.

Kakoii cuibl TOK cYUTaeTCs CMEPTENbHBIM ISl YeIoBeKa?
a) 0,05A;

0) 1A ;

B) 0,1A;

r) 0,01A.

48.

Kak Ha3pIBaeTCs DIIEKTpUIECKas CXeMa, H300pakeHHasi Ha PUCYHKe?
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f

SB2 SB1 KMl
> b

.
M1y KM1 KK KK

j =1 KK

a) cXeMa yIpaBJICHHs ITyCKOM TpeX(a3HOro aCHHXPOHHOTO JIBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM;

0) cxema mmycka Tpex(a3zHoro aCHHXPOHHOTO JBUTATENS C KOPOTKO3aMKHYTBIM POTOPOM
MEPEKITIOUEHNEM OOMOTKH CTaTOPa CO «3BE3/IbI» HA «TPEYTOJIBHUKY;

B) CXeMa HEPEBEPCUBHOTO YIPABJICHHUS JIBYXCKOPOCTHBIM aCHHXPOHHBIM JIBUTATEIEM C
KOPOTKO3aMKHYTBIM POTOPOM U JIByMsi 0OOMOTKaMH Ha CTaTOPE C PA3HBIM YHCIOM
TMIOJTFOCOB;

I') cCXeMa HePEBEPCUBHOT'O YIIPABICHUS TpeX(Pa3HbIM aCHHXPOHHBIM JBHUTaTEIIEM C
KOPOTKO3aMKHYTBIM POTOPOM C IPUMEHEHHUEM IMHAMHYECKOTO TOPMOYKECHHUSI.

49.

CKOJIBKO CTepIKHEH JTOJDKEH MMETh CepACUHHK TpeX(a3Horo TpaHchopmaropa?
a) OJIH;

0) nBa;

B) TPH;

T') YeThIpeE.

50.

Kak HarpeBaroTcs mpoBOJia M3 OJHOTO U TOTO K€ MaTepraja OJMHAKOBOMW JIJTMHBI, HO
pa3HOTO IUaMeTpa MPH OJHOM U TOM K€ TOKe?

a) MPOBOJIa HATPEBAIOTCS OJMHAKOBO;

0) cuibHee HarpeBaeTcst MPOBOJ] C MEHBILIUM THAMETPOM;

B) CHJIbHEE HArpeBaeTCsi MPOBOJ C OOJBIINM IHAMETPOM.

51.

Ha namne nakanuBanus mapkupoBka 40 Bt. O1o ...
a) TOK;

0) MOIITHOCTb;

B) COTIPOTHUBIICHHUE;

I') HaIpsDKEHUE.

52.

ITo KOHCTPYKIIMK MarHUTONPOBOJA TpaHCHOPMATOPHI ObIBAOT:
a) CTEP’KHEBBIE;

0) OponeBble;

B) TOPOUJAJIbHBIE;

I') CTep>KHEBbIe, OpPOHEBbIE, TOPOUIATBHBIE.

53.

Kakoii TpancopmaTop Ha3bIBaeTCs MOHMKAIOLTAM?
a) Ui > Uy;

0) U1 < Uy,

B) U1 = Uy,

') HE UMEET 3HaUCHUSI.

54.

Jlnst yero npeaHazHadeHbI TpaHC(HOPMATOPHI?

a) JUTsl MpeoOpa30oBaHMsI SHEPTUU TIEPEMEHHOTO TOKA U3 OJIHOTO HAMPSHKEHUS B IPYToO¢;
0) g mpeoOpa3oBaHUs YaCTOTHI IEPEMEHHOTO TOKa,

B) JIUISl IOBBITIICHHST KOA()(DHUIIMEHTA MOIITHOCTH;

') HET BEPHOT'O OTBETA.

55.

[To xakoit popmyIie onpeneNnseTcss MOIHOCTh 3JIEKTPUIECKOTO TOKa?
a) A=1Ut;
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0) P=1U;
B) [ =U/R;
r) Q =I’Rt.

56.

Kakue npeBpaiieHus sHEprun NPOUCXOAT MIPU paboTe 3IEKTPOABUTATENS?
a) JIEKTpUYECKas FHEPIHsl IPEBPAILAETCS B MEXaHUYECKYIO;

0) MexaHHuecKasi SHEpTrHsl IPEBPAILACTCS B AIEKTPHUUECKYIO;

B) BHYTPEHHSSI SHEPIHsI IPEBPAILAETCS B JIEKTPUUECKYIO;

I') KHHETUYECKasi SHEPTHIO MTPEBPAIAETCsl B TOTEHIIMAIBHYIO.

57.

Kaxoit pox Toka npeobpaszyercs B Tpancpopmarope?
a) MIOCTOSTHHBIH;

0) MepeMeHHbIN;

B) TOCTOSIHHBINA 1 TIEPEMEHHBIH.

38.

Kakas usuueckas BenduHa onpexensercst hopmynoit 0= I Rt 9

a) MOIIHOCTb DJIEKTPUYECKOTO TOKA,

0) KOJHMYECTBO TEIUIOTHI, BBIIEISIONMIEECS TIPU IIPOXOXKIECHUHU DIEKTPUYECKOTO TOKA Ha
Y4YacTKe IIEeH 3a BpeMm t;

B) KOJIMYECTBO SJIEKTPUYECKOTO 3apsi/ia, MPOTEKAIOIETO B LIETNH 32 BPEMS t;
I')KOJIMYECTBO TEIJIOTHI, BBUIETISAIOIIEECS 32 BPEMS t.

59.

Kakoii ¢pusnueckuii 3aKoH JIEKHUT B OCHOBE MPUHIIUNA JeHCTBUS TpaHCPopmaTopa?
a) 3akoH OmMma,;

0) 3axon Kupxroda;

B) 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLUY;

I') 3aKOH IOJIHOTO TOKa

60.

Kak Ha3zwsIBaeTcs JJICKTPpHUYICCKAsA CXEMa, I/1306pa)KeHHa$I Ha pHcyHKe?
I~
-] o -4 FU

A

[y

2B

A

A

| Pee—

SB2

KM1

SB1

KM2 —KM1
KMII L D
KT) KM?2

al

a) cxeMa yIpaBJeHHs ITyCKOM TpeX(a3HOro aCHHXPOHHOT'O IBUraTes ¢
KOPOTKO3aMKHYTBIM POTOPOM;

0) cxema mycka Tpex¢a3zHOro aCHHXPOHHOTO JIBUTATEINS ¢ KOPOTKO3aMKHYTBIM POTOPOM
NEPEKIIOUEHNEM OOMOTKH CTaTOpa CO «3BE3/IbD» HA «TPEYTOJIbHUKY;

B) CX€Ma HEPEBEPCUBHOT'O YIPABJICHUS JABYXCKOPOCTHBIM aCHHXPOHHBIM JIBUT'aTEJIEM C
KOPOTKO3aMKHYTBIM POTOPOM U JABYMSI OOMOTKaMH Ha CTaTOpPE C Pa3HbIM YUCIIOM
TIOJIFOCOB;

I') cCXeMa HePEBEPCUBHOT'O YIIPABICHUS TpeX(Pa3HbIM aCHHXPOHHBIM JBHUTATEIIEM C
KOPOTKO3aMKHYTBIM POTOPOM C PUMEHEHUEM JTMHAMUYECKOIO TOPMOKEHUS.

61.

KakoBa MOIIHOCTB 3JIEKTPUUECKOI0 TOKA B 3JIEKTPOIUIMTE NpH HampsbkeHuu 220 B u
cuie Toka 2 A?

a) 100 Br;

0) 440 Br;

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

62.

KakoBO COOTHOIICHNE MEXKTy HAMPSDKEHUEM U YMCIIOM BUTKOB B OOMOTKAX
TpaHcpopmaTopa?

a) Ur/Uzx = Ni/Nz;

0) U1/U2 = N2/Ny;,

B) HET CBSI3H.

63.

Kaxyto niHUIO 11enecoo0pa3Ho HCIOIB30BaTh ISt OABOIA
SHEPTUH K DIEKTPOKOMOaitHy?

a) BO3YIIHYIO JIMHUIO U3 TOJIBIX TIPOBOJIOB;

0) JTMHUIO U3 U30JHPOBAHHBIX MPOBOIOB,;

B) KaOeNbHYIO JINHHIO;

I') BCE OTBETHI BEPHBI.

64.

KakoBbl GyHKIIUN 3IEKTPUIECKOM CeTH?

a) MPOU3BOJICTBO IEKTPUUECKON YHEPTHH;

0) mepeaayva u pactpeesieHue AIeKTPOIHEPTHH;

B) IOTpeOICHIE AICKTPOIHEPTHH,

I') IPOU3BOJICTBO, NIepeiada, pacipeesieHue JIeKTPOIHEPTUH U TOTpebieHne
AJIEKTPOIHEPTHUH .

65.

YKaXuTe COOTHOIICHWE MEXY JIMHEHHBIMA U (Pa3HBIMU TOKAMU U HAMPSHKEHUSIMH TPH
COEIMHEHUH «Y ).

a) L = V3 Iy; Un = Ug;

6)Li=1Ip; Us=V3Up;

B)ln=1Ip; Us= Up;

r) L =3 Ip; L =Iy.

66.

ITpu paBHBIX NPOYMX YCIIOBUSIX OJIMHAKOBAs aKTUBHASI IEKTPHYECKask MOLIHOCTb TEPEAAETCs [0
07HO(A3HOI ABYXIPOBOAHON M Tpex(azHON TPEXIMPOBOIAHOM JIMHUSAM. Macca oHOro mpoBoza
JByxrpoBoaHoi simHuK 100 kr. Yemy paBHa Macca TpeXIpOBOTHOM JIMHUN?

a) 150 kr;

0) 200 Kt

B) 300 k;

r) 250 KT .

67.

KakoB HOMUHaJIBHBIA TOK IJIABKOW BCTaBKH, KOTOPYIO CIEIyeT BbIOpaTh I 3alUTHI
JIBUTATENS, UMEIOIIero padounii Tok 30 A, myckoBoit Tok 180 A, a IIUTETLHOCTH MTyCcKa
15c¢?

a) 60 A;

0) 80 A;

B) 100 A;

r) 200 A.

68.

Kaxko#i Matepuan He UCTIONB3YETCs TSl N30JISIIMHM TTPOBOJIOB M Kabesei?
a) XJI0MmIaToOyMaXKHast TIpsDKa;

0) ByJIKaHM3UPOBAHHASI PE3UHA,;

B) TOJIMBUHIIXJIOPHUT;

T') CITIOJIA.

69.

Kax OIMPCACIINTDL CKOJIBLXKXCHUC ACUHXPOHHOT'O Z[BI/IFaTeJ'IFI?

n,—n
a)S= 21,
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r)S= ey
n,
70. | 4 yero npeHa3HaueH KOHTaKTOp?
a) JJ1s 3alIUTHI OT KOPOTKOTO 3aMBbIKAHUS;
0) A1 mycKa IEeKTPOABUTATENS;
B) JUIS YaCTHIX KOMMYTAIIUA CUJIOBBIX I[€TICH;
') HET BEPHOT'O OTBETA.
71. | ®opmyna s onmpeneneHus CHHXPOHHON 4acTOoTa SIEKTPOABUTATENs?
ayn; = 604 ;
p
0) n1 = 6O—p;
f
60
B)ni = —;
pf
I') HET BEpHOTO OTBETA.
72. | JIByXmOJItOCHOM POTOP CHHXPOHHOTO TeHeparTopa ¢ yactoroi 3000 06/mMuH. Kakosa
94acTOTa HAMpPSHKEHUS cTaTopa?
a) 50 I'm;
6) 100Iw;
B) 500 I'm;
r) 150 I'n.
73. | C noBbIlIEHHEM TEMIIEPATYPHI YBETUUUBAETCS MPOBOAUMOCTD OTYTIPOBOHUKOB!
a) IpuMecHasi;
0) coOCcTBeHHas,
B) JJOHOpHas;
I') aKIENTOPHAs.
74. | YKaxXHUTe COOTHOIICHUE MEXY JTMHEHHBIMUA U (ha3HBIMU TOKAMH U HANPSDKEHUSMU TIPH
COEIIMHEHUH «A».
A Li=1p; Us=V3Up;
0)ln=1Ip; Un= Up;
B) [i=V31Ip; Ux=Uy;
) Us=\V3Up;Li=V31y.
75. | Onexrpuueckoe compoTtuiieHue uenoBedeckoro tena 5000 Om. Kakoit Tox mpoxoaut
yepes TeJo YeJI0BeKa, €CJIM OH HaXOUTCs oA Hanpstkenuem 380 B?
a) 19 MA;
0) 38 MA;
B) 76 MA;
r) 50 MA.
76. | KakoB TOK yTE€UYKH MPOBOJIa C COMPOTUBICHUEM HU30JISLIUN
5 « 10° Om npu Hanpsxenuu 380 B?
a) 19 MA;
0) 38 MA;
B) 50 MA;
r) 76 MA.
77. | MoxxHO M AN TIOBBINICHWST O€30MACHOCTH KOPIYC JIBUTATENs, COEAMHEHHBIN C

3a3eMJICHHOM HEHTpaJIbl0, 3a3eMJIMTh JIOTIOJIHUTEILHO MPH TMOMOIIU CIEIUAIEHOTO
3a3eMIIUTENS?

a) MOXKHO;

0) HeTb3s;

B) MO’KHO, HO HEIIEJIECO00pa3HO.
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78.

B kakux ciayyasx JOIMyCTUMOE CONPOTUBIIEHUE 3a3eMIIUTENS cocTapiseT Oounblie 4 Owm,
HO MeHb1Ie 10 Om?

a) MpU MOIIIHOCTHU ceTH, mpeBpimarotnieit 100 kBT;

0) mpu MomHOCTH ceTu MeHbIe 100 kB;

B) nipu MomHocTH cetd 100 kBT.

79.

K nenu ¢ mocnenoBaTeNbHBIM COEIMHEHUEM aKTHBHOIO conpotuiaeHus R = 12 Om u
€MKOCTHOro conpoTtusieHus X.= 16 Om noaseneno Hanpsbkenue U= 120 B; wacrota
50 I'u. OnpenenuTs TOK B LIETIH.

a) 6A;

0) 12A;

B) 10A;

I') HET BEPHOTO OTBETA .

80.

KakoB HOMHHaNIBHBIA TOK IJIABKOM BCTAaBKH MPEIOXPAHUTENS, 3aIIUIIAIOMIETO YYACTOK
OCBETUTEIBHON ceTH, MOTpelJstomei Tok 12A7

a) 10 A;

0) 6 A;

B) 15 A;

r) 35 A.

81.

HepasgetBienHnas nienb umeer conpotuBieHus: R =4 Ow;
XL =10 Om; Xc=7 Om. OnpeaenauTh NOJTHOE COMPOTUBIICHUE LIETH.

a) 10 Owm;
0) 5 Om;

B) 15 Owm;
r) 25 Om.

82.

Cpaboraer B0 3ammTa u3 TIJIABKUX MpEIOXpaHUTENCH npu
npoboe Ha KOPIyC JBHUTATells B TPEXMPOBOAHOW U UYETHIPEXMPOBOIHON CETAX
TpexdazHoro Toka?

a) B 000MX ciyyasx cpaboTaer;

0) B 00ouX ciydasx He cpaboTaeT;

B) B TPEXIPOBOJIHOM ceTH CpaboTaeT, B UETHIPEXIIPOBOIHOM - HE cpaboTaeT;

') B TPEXIIPOBOJIHOM CETH HE CpabOTAET, B YETHIPEXITPOBOIHON — cpaboTaer.

83.

Tpexdasnblii 1BUTaTeNnb, 0OMOTKH KOTOPOTO paccuuTanbl Ha 127 B, Bkitodaror B cetb U
= 380 B. OOMOTKM aBuUTaTe I HAAO0 COSIUHUTE:

a) 3BE3/10M;

0) TPEYTrOIHbHUKOM;

B) 3BE3/1011 C HyJIEM;

T') IBUTaTEJb HEJb3sl BKIIOYATh B CETh.

84.

[Tpu coemmHeHN 0OMOTOK IeHEpaTOpa TPEYTOJIBHIUKOM HAYaJI0 TPEThEH 0OMOTKH
COCIIHSICTCS:

a) ¢ KOHIIOM [IepBOM 0OMOTKU;

0) HavaJIO0M BTOPOM OOMOTKHU;

B) KOHIIOM BTOpPOil OOMOTKH;

') Ha4aJOM BTOPOU M MEepBOH OOMOTOK.

85.

B kakux equHHUIIAX U3MEPSIETCS] OCBEIICHHOCTH?
a) repu (I'm);

0) mwxoyis (JIxk);

B) CUMEHC (CM);

r) JOKC(JIK).

86.

CumMeTpuuHasi Harpys3ka TpexdasHoi ceTu coeauHeHa 3Be3noit,Us = 660 B. daznoe
HaNpsDKEHUE PaBHO:

a) 380 B;

0) 660 B;
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B) 220 B;
r) 127 B.
87. | IlomynpoBOHUKOBBINA JUO TIPEICTABISICT COOOH:
a) mpuobop ¢ OTHUM p—II-[IEPEXOJIOM;
0) mpubop ¢ NByMs p—II-TIEPEXOaMU;
B) IpUOOp C IByMSI DIIEKTPOJIaMU;
T) IpuOOp ¢ TPEMsI IEPEXOIaMH.
88. | Kakas cxema uMeet npsMoe BKIIOYCHHE MOJTYIPOBOAHUKOBOTO AHOAa?
1) 2) 3)
® 7@ 1|,]
] T
4 5)
a) l;
0) 2;
B) 3;
r) 4;
n) 5.
89. | KakoB HOMHHaIBbHBIA TOK IJIABKOM BCTaBKH MPEAOXPAHUTEINS, 3aIIUIIAIONIETO0 Y4aCTOK
OCBETUTEIBHOMN CETH, MOTPEOIsItomuii Tok 12 A?
a)6A;
0) 10 A;
B) 15 A;
r) 25 A.
90. | Kakoe ycioBHOe 0003HaUYe€HUE COOTBETCTBYET TUPHUCTOPY?
1) 2) 3) 4) 5
a) 1;
0)2;
B)3;
r)4;
n5.
9 1 . Kaxkas nmetnsa rucTepe3nca U3 MnpeaACTaBJICHHBIX Ha PUCYHKE COOTBCTCTBYCT MArHUTOTBEPAOMY MaTepI/lany?
1) B 2) B 3) ;}T
A~ -
4) B 3} B
=3 f 7
a) 1;
0)2;
B)3;
r)4;
n5.
92. | Kakue maTepualibl OTHOCSITCS K MOJTYTPOBOAHUKAM:
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a) repMaHui, KPEMHHUI;

0) aIIOMUHUI, CEIICH;

B) TEpMaHM, CeJIeH, IUPKOHUI;
') KpEMHUH, 3aKUCh MEJIH.

93.

[Ipu cummeTpuuHOM Harpys3ke, coeauHeHHOW TpeyroibHukoM, Ua= 380 B. ®a3nHoe
HaInpsKEHUE PaBHO:

a) 220 B;
0) 127 B;
B) 660 B;
r) 380 B.

94.

VYpaBHEHHE NEKTPOMArHUTHOM CUJIBI IPU MEPEMEILIEHUH MPOBOIHUKA MEPICHIUKYISIPHO
HaIlpaBJICHUIO MO UMEET BU/I;

a) F=Bev;
0) F=HI,
B) F=BII,
r) F=BII sina.

95.

Enunuia naMepeHns MarHuTHOTO MOTOKa
a) Tm;

0) Bo;

B)B/A ;

r)B.

96.

OcHOBHbBIE KOHCTPYKTUBHBIE JIETAJIM MAIIUH TOCTOSSHHOTO TOKA!
a) UHAYKTOP, AKOPb, KOJIEKTOP, BEHTUIIATOP;

0) UHAYKTOD, IKOPb, KOJUIEKTOP, LIETKU;

B) CTATOP, BEHTHJIATOP, KOJIJIEKTOD;

I') CTaTop, MNIaBHBIE MOJIIOCA, IKOPb, KOJUIEKTOP, IETKH.

97.

Ha3naueHuem KpeMHHEBBIX CTAOMIINTPOHOB SBIISIETCS:

a) BBIIPSIMIICHUE TIEPEMEHHOTO TOKA MPOMBIIIIICHHON YaCTOTHI;
0) AeTeKTHPOBAHNE,

B) TCHEPHUPOBAHUE JICKTPOMArHUTHBIX KOJICOAHUI;

F) CTaGI/IHI/I3aHI/IH MOCTOAHHOI'O HAIIPAXKCHUA.

98.

B nmonynpoBogHHKaX UMEIOT MECTO IPOBOJAUMOCTH:
a) DJIEKTPOHHAs;

0) noHHas;

B) 3JICKTPOHHAS M JIBIPOYHAS;

T') IbIpOYHAsI.

99.

ArnmnapaTbl HU3KOTO HalpsKEHUS:

a) aBTOMaTUYECKHE BBIKIIIOYATENIM, KOHTAKTOPBI, ITyCKaTeu, peie, pyOIbHUKY U
MaKeTHbIC BBHIKIIOUATENN, KHOIKU YIIPABICHHS, TYMOJIEPbI U APYTHUE alllapaThl;
0) aBTOMaTUYECKHE BBIKJIIOUATENH, BEIKIIOYATEIN HATPY3KH;

B) U3MEPUTEIbHBIC TPaHC(HOPMATOP TOKA U HATIPSIKECHUS, ICITUTENN HANPSHKESHUS;
I') BBIKJIIOYATEIN HATPY3KH, Pa3beAMHUTEIH.

100.

MarauTHBIN TOTOK SIBIASETCS BEIUINHOM:
a) BEKTOPHOM;

0) 60mBIIION;

B) CKJIAPHOM;

') MaJIOH.

n/n

OTBET
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a) MOCJIEI0BATEIBHOE;

2. |s)I=U/R;

3. | ©) cunbHEe HarpeBaeTcs CTaIbHOM MPOBOJ;

4, a) Om, B, A;

5. | B) MaTepuaia, U3 KOTOPOro U3rOTOBJICH MIPOBOIHUK, €TO JJTMHBI U IJIOIIA 1
MIONIEPEYHOI0 CEeUSHMSI,

6. |B)3;

7. 0) MpUOOPHI IIEKTPOMATHUTHOM, AJIEKTPOIUHAMUYECKON, MATHUTOJICKTPHUECKOM,
UHAYKIHOHHOW CUCTEM;

8. a) CHIIy TOKa, MOIIHOCTb;

9. | B) MarHUTORJIEKTPUIECKOM;

10. | B) KOMMYyTallH, OTKJIIOYEHUS U MEPEKII0YEHNs] 00€CTOUEHHBIX IEKTPUUECKUX CETEH.

11.
a) aMIepMeTp MOCJIE0BaTEIbHO HAarpy3Ke, BOJIBTMETP MapajuleIbHO Harpy3Ke;

12. | 6) uudpoBbIX;

13. |a)l;

14. [0)2

15. | 6) yeTnipe;

16. | B) ABUraTenb MOCTOSHHOIO TOKA;

17. | a) aBUraTeny, y KOTOPBIX CKOPOCTh BpAIlEHHUs POTOpa paBHA CKOPOCTU BPALICHHUS
MarHuTHOIO MOJIs;

18. | r) HaTUYMEM KOHTAKTHBIX KOJICI U MIETOK.

19. | a) 1- cepaeyHuk axkops, 2- 0OMOTKa, 3- KOJJIEKTOD;

20. | a) acCHHXPOHHBIN JBUTATENb C KOPOTKO3aMKHYTBHIM POTOPOM;

21. | B)30;
K=wi/w2. W2= x/wi= 600/20=30

22. | 6) ni=f1*60/p= 50*60/3= 100006/MuH

23. | a) pyOWIIbHUK;

24. | 0) puc.2;

25. | 6)2%;

26. | a) 6 Owm;

27. | B) yHOPS,A0YEHHOE JIBH)KEHUE 3apsKEHHBIX YaCTHIL;
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28. | r)I=E/(R +1).
29. |a)C=Cl1+C2;
30. |a)ma, SuN;
31. | a) a1 HaMarHUYMBaHUS
32. |a)puc.l;
33. | 0) yBenuuurces B 4 pasa;
34. | ) 1/C=1/C1+1/C2 +1/C3.
35. | B) OGosbllee nmajicHre HaNpsDKeHUs OyAeT Ha 0oJiee ITTMHHOM MPOBOJIE.
36. |0)2;
37. |a)l;
38. | 0)2;
39. | r) npu NOBBIIICHHOM.
40. |a)K=6.
41. | 6) 1 — ammepmerp, 2- BOTBTMETP, 3- BATTMETP;
42. | 0) wyHT;
43. |a)l;
44. | a) nns yMEHBIICHUs] HATPEBaHUsl MAarHUTONPOBOA;
45. | a) 106aBOYHOE CONPOTHUBIICHHUE;
46. | a) 1- konOa,
2 — Bosib(ppaMOBast HUTb,
3- IIOKOJIb;
47. | B)0,1A;
48. | a) cxema ympaBJeHHs IyCKOM TpeX(a3zHOT0 ACUHHXPOHHOTO JIBUTATEIS C
KOPOTKO3aMKHYTBIM POTOPOM;
49. | B) TpU;
50. | 6) cunbHEe HarpeBaeTcs MPOBOJ C MEHBIIINM TUAMETPOM;
51. | ©) MOIIHOCTB;
52. | r) cTepKHEBBIC, OPOHEBBIC, TOPOUIATBHBIE.
53. |a) Ui >Usy,
54. | a) nys mpeoOpa3oBaHus SHEPTUU IEPEMEHHOT0 TOKa U3 OJIHOTO HAMPSHKEHUS B IPYTOE;
55. |6)P=1IU;
56. | a) anekTpuyecKas SHEPrus MPEeBPaIlaeTCsi B MEXaHUYECKYIO
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57. | 6) nepeMeHHBII;
58. | 6) KOIMUYECTBO TEILIOTHI, BHIACISAIONIEECS PU IPOXO0KIAECHNUHU JIEKTPUUIECKOIO TOKa Ha
y4acTKe LEMu 3a BpeMms t;
59. | B) 3aKOH 2JIEKTPOMarHUTHON MHAYKIIUU;
60. | r)cxema HEpPEBEPCUBHOTO YIPaBICHUS TpeX(ha3HbIM aCHHXPOHHBIM JIBUTaTEJIEM C
KOPOTKO3aMKHYTHIM POTOPOM C MPUMEHEHHEM IMHAMUYECKOTO0 TOPMOXKEHHUS;
61. | 0) 440 Br;
62. | a) Ui/Ux= Ni/Nz;
63. | B) KaOenbHYIO JIMHHIO;
64. | 6) mepemayda u pacupeesieHue FIEKTPOIHEPTHH;
65. | Mopo3oga, c.49
O)Li=Iy; Us=3Up;
66. | a) 150 kr;
67. | B) 100 A; 180/1,8 =100A
68. | r)cmona.
69. -
6)s="1""2
n
70. | B) nJ1sl 4aCThIX KOMMYTAIIMH CUJIOBBIX IIETICH;
71. 2)ni = 60 f, :
p
72. |a)50Tm;
73. | ©6) coOcTBEeHHas;
74. | 1:=V31p; Us=Ug;
75. | B) 76 MA;
76. | r) 76 MA (380/5 + 10%)
77. | B) MOKHO, HO HEIIeJIeCO00pa3Ho.
78. | 6) mpu momHOCTH cetu MeHbIe 100 kB;
79. | a) 6A; 12%+16%=144+256 =4000m (200Mm)
120/20 = 6A
80. | B)15A;
81. | 6)5Owm;
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82. | I) B TpEXIPOBOJHOMN CETH HE CpabdOTAET, B YETHIPEXIIPOBOJHON — cpabOTaET.

83. | r) ABUTaTenb HEIb3s BKIIOYATh B CETh.

84. | B) KOHIIOM BTOPO¥ OOMOTKHU;

85. | r) mokc(JIK).

86. | a)380B;

87. | a) mpubop C OAHUM p—II-TIEPEXOIOM;

88. |B)3;

89. | B)15A;

90. |B)3;

91. |mS.

92. | a) repmaHuii, KpEMHUI;

93. |r)380B.

94. |B)F=BII,;

95. | 6) Bo;

96. | r) craTop, rIaBHBIE MOIOCA, IKOPb, KOJJIEKTOP, IIETKH.

97. | a) BeIIPSIMIIEHUE TTIEPEMEHHOTO TOKA MTPOMBIIIUICHHONW YaCTOTHI;

98. | B) 2JIeKTpOHHAS U JBIPOYHAS;

99. | a) aBTOMaTH4eCKHE BBIKJIIOYATENIM, KOHTAKTOPBI, IIyCKAaTEIH, pesie, pyOHIbHUKY U
MIAKETHBIC BBHIKIIOYATENN, KHOIIKU YIIPABICHHsI, TYMOJIEPBI U JPYTHUE anapaThl

100. | B) ckasipHOI;

IIpakTHyeckue padoThl ¥ J1adopaTopHble padOThI MPEACTABICHBI B
KOMILIEKTe METOAMYECKHX YKA3aHUH K IPAKTHYECKUM padoTram

—

Ilepeyennb BONpPocoB K audpepeHuaIbLHOMY 3a4eTy

.BHGKTpI/ILICCKOG noJie ,ero XapakTepucCTuKu. HpOBOI[HI/IKI/I " JUDJICKTPUKU B DJICKTPUICCKOM

ToJIE.
2. .DneKkTpudecKkuil TOK . DieKTpudeckas IPOBOJIUMOCTb U COMPOTHUBICHUE TPOBOIHUKOB.
3akoHbsr OMma.

kW

.3axonbl Kupxroga. Pe;xumbl paboThI 37IEKTPUUYECKUX LIETIEH.
.MaraurtHoe noje u ero XxapakTepucTuku. IHIyKTUBHOCTb.
.MaruuTtHble cBoiicTBa BemecTBa. Pabora A.I'. CroneToBa no Mcciae10BaHUIO MarHUTHBIX

CBOMCTB JKeJesa.

6. SHGKTPOMaFHI/ITHLIe CHJIbL: CUJIBI aMII€pa, CHUJIbL HeﬁCTBYIOIHHe Ha ImapaJuICJIIbHBIC IPpOBOAA C

TOKOM. SHGPFI/IH MAar"dMTHOI'O ITOJIA.
7. .3aKOH MOJHOI'O TOKa, 3JICKTPOMArouTHas1 HHAYKIHW. SI[C CaAMOMHAYKIOWU U B3aUMHAasA
WHAYKOWA, BUXPCBBIC TOKH.




8.

10.

11.

12.
13.
14.
15.

16.

17.

18.

19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.

30.

31.

32.
33.

34.

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

41.
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..3mepenus conporupnaeHusi. OMMETp , METAOOMETP.

[lepemMeHHBIH TOK, ONIpeAesieHHEe U napameTpsl. JleicTByomMe 3HaYeHus TOKa U
HANpPsDKEHUs JJ1 IEPEMEHHOT0 TOKA.

OpnodasHble 11eny MepeMEHHOT0 TOKa ¢ aKTUBHBIM COMPOTHUBIICHHE, IIENb C EMKOCTHIO,
LIeNb C UHIYKTUBHOCTBIO.

HepazpeTBieHHas 1enp NEpeEMEHHOT0 TOKa, C AKTUBHBIM COIIPOTUBIIEHHE, C EMKOCTHBIM U
MHAYKTUBHBIM. BekTopHas quarpamma HanpspKeHHs U Toka. 3akoH OMa Juist 3TOM Lenu.
AKTHBHAas1, peakTUBHAsl W MOJHAs MOIIHOCTD B LIENH IEPEMEHHOIO TOKA.

Mertox noBbltieHus: K03 GUImeHTa MOITHOCTH.

Pe3onanc HanpsixeHus.

.CoerHeHme reaeparopa 1 norpedurens 38e310i. CuMMETprUUHas 1 HECUMMETPUYHAS
Harpy3ku GopMyIibl AJis pacyeTa.

CoenuHeHue reHeparopa 1 NoTpeOuTeNns TpeyrolbHuKoM. CUMMeETpUYHas U
HECUMMETpUYHas Harpy3ku. BekTopHblie quarpammsbl U GOpMYIIbI ISl pacyera.

Jpunnun neiicreus onHodasznoro tpanchopmatopa( 3AC 06MoTOK ,K03hPuIMeHT
TpaHchopmaIun).

Pexumbl paboThl TpanchopMaTopa: X0J0CTOl X0/, pabouunii pexxuM, peKuM KOPOTKOTO
3ambikanus K11 u motepu sHeprum.

Tpexdasubie TpanchopmMaTopsl.

W3mepuTtenbHble U CBapOYHbIE TPaHCHOPMATOPEI.

ACUHXpOHHBIN Tpex(azHbIi IEKTPOJABUTATEIb IEPEMEHHOTO TOKA (YCTPOUCTBO .IPUHIIHIT
JIEUCTBUA CKOJIbKEHUE, MEXaHWYeCcKas xapakrepuctrka, 9J1C, Bpaiaronmi MOMEHT, ITyCK U
peryaMpoBaHUE YAaCTOThI BPAILIEHUS ,pEBEPCUPOBAHHUE).

Y CTpoicTBO ¥ MPUHIMUIT IEUCTBUSI MAIIMHBI TOCTOSTHHOT'O TOKA.

I'enepaTopel MOCTOSIHHOTO TOKA.

JIBuraTenn moCTOSSHHOTO TOKA.

YCTpolcTBO U IPUHLMIT JEUCTBUS CUHXPOHHOW MaIlIUHBI.

[[TaroBsie nBUTATENN YCTPOUCTBO U MIPUHLIUI ICHCTBHUS.

MarsuTHbI€ ITyCKaTeIH! , pelie.

TexHuyeckue cpeacTBa 3IEKTPO3AMUTHI (CXEMBbI 3a3eMJICHHS U 3aHYJICHUS),.
DIEeKTPONPOBOAUMOCTD HOITYIPOBOIHIKOB. COOCTBEHHAS U IPUMECHASI IPOBOJUMOCTD.
OCHOBHBIE U1 HEOCHOBHBIE HOCUTENH 3apPsII0B.

DNEKTPOHHO-BIPOUHBIN ITEpEXOA U ero cBoiicTBa. KoHTakTHas pa3HOCTh MOTEHINAJIOB,
BOJIbT-AMIIEPHAS XapAaKTEPUCTHKA P-N MEPEXO0a.

[TomynpoBoAHUKOBBIE AUOBI: KiIacCH(UKalKs, CBOMCTBA, MapKUPOBKa, 00J1aCTh
IIPUMEHEHUS.

CtabunntpoH. HazHayeHune, BONbT-aMNepHana XapakTepUCcTMKa, NnapameTpbl, MapKMPOBKa.

bunonsipHbie TpaH3UCTOPHI: TPUHIIMIT ASUCTBUS, 00JIaCTh IPUMEHEHNUS, TUITBI, MAPKUPOBKA.
BxonHast 1 BbIXOJIHAsl XapaKTEPUCTUKH OUIIOJIIPHOTO TPAH3UCTOPA.

.IloneBble TpaH3UCTOPHI C YIPABISAIOLIUM P-N IEPEXOAOM. Y CTPOMCTBO, YCIOBHOE
o003HaYeHHE.

Tupucropsl. Heynpasisiemsle U yrpaBisieMble. BobT-aMIIepHbIE XapaKTEPUCTUKHU.

OnTo3/IeKTPOHHBIE YCTPOUCTBA (CTPYKTYpHAs cXeMa ,IPUHITUTT JCHCTBUS ).

OnHONOMyNEPUOIHBIE BBITPSIMUTENN. DIEKTPUUIECKAs CXEMA.

JIByxmonynepuo/iHble BoIIPpSIMUTENHU. TpaHcopmaTopHas cxema.

JIByX10JIyIEpUOIHBIE BBIIPSIMUTENN. MOCTOBasI cxema.

Tpexdaznusbiii BempsamuTens. ['paguku n3mMeHeHNs BXOAHOTO W BBIXOIHOTO HANPSHKEHUN U
TOKOB. CpeHEBBINPAMIIEHHOE 3HAUEHNE HANIPSDKEHUS U TOKA. Y CIIOBUS IPUMEHEHHUS
JTMOJIOB.

Crnaxusatoniue ¢GunbTpel. EMKOCTHBIN, HHIYKTUBHBIA, KOMOMHUpOBaHHBIE [ -00pa3Hbie U
[1-o0pa3Hbie GpUIBTPHI.
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42. KomneHCalmoHHBIN CTa0MIN3aTOP HANIPSDKEHHS: CTPYKTYPHASI CXeMa, SJIeKTPHUIecKast
cxema. KoaddunueHt crabunuzanuu.

43. DnexTpoHHbIE yCUIUTENU. 11X OCHOBHbIE TEXHUUECKHE XapaKTEPUCTUKH.

44. Cxema u IpUHLIHUI PabOTHl YCUIUTENSI HU3KOU YacTOTHI.

45. N30uparenbHble U UMITYJIbCHBIE yermuTend. CxeMa v MPUHIUN paboThI.

46. I'eneparopsl cuHnycouaabHbIX KoseOannii LC-tuma u RC-tumna.

47. I'eneparop TMHEWHO U3MEHSIOLIETOCS HAPSKEHUS.

48. NMmynbcHBIE TeHepaTOphl; MyJIETUBHOPATOP, TPUTTED.
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NudopmanuonHoe odecneyenne 00y4eHust
OCHOBHbIE HCTOYHHUKMH:

1.CnaBunckuii A.K. DIeKTpoTeXHHUKA C OCHOBAMHM SJIEKTPOHUKHU: y4eO. mocodue s Cpe.
npod. o6pazos., M.: ®opym: Uudpa-M, 2015, - 447 c. — 2 7k3.

2. I'anpniepun M.B. DnekTpoTexHHKa U 3JIEKTPOHHUKA: y4el. mocobue ais cpea. npod. o0pas3os. —
M.: ®opym: Uudpa-M, 2016- 2 k3.

3.Munennna C.A. DIEKTPOTEXHUKA, JICKTPOHUKA U CXEMOTEXHHUKA: YYEOHUK U MPAKTHKYM, -
M.: FOpaiit, 2017. — 399 c. — 3 3Kk3.

4.Munos3zopoB O.B. Dnexkrponuka: yueOHuk, - M.: FOpaiit, 2016. — 407 c. — 3 3k3.

5.HIumkun I'.I'. Dnekrponuka: yueOnuk, M.: FOpaiit, 2017. — 3 3k3.

6.MBanoB B.H. DnekTpoHnka u MUKpOIIPOIIECCOPHAs TEXHUKA: y4ueO. s cpell. mpod.
obOpa3oBaH. — M.: Akanemus, 2016. — 288 c. — 15 k3.

7.I'yces B.I'. DnexTpoHrKa U MUKpoIpoLeccopHas TexHuka: yueOHuk. — M.: KnoPyc, 2016. —
798 c. — 2 3K3.

8.Ky3oBkuH B.A. DnekTpoTexHuKa U 3JEKTPOHHUKA: YUeOHHK, - M.: FOpaiit, 2016. —430c. -5
9k3. (poun BI'TY)

JlonoJHUTeIbHbIEe HCTOYHHKH:

1.T'opnenko, JI. B. Dnekrporexnuka u snekrpoHuka : npaktukym / JI. B. 'opaenko, B. H.
Hukynun, 1. H. PezenbkoB. — Capatos : Al [1u Op Meaua, 2018. — 123 ¢. — ISBN 978-5-
4486-0082-1. — Tekcr : 21eKTpOHHBIN // DnekTpoHHO-0MOMoTeyHast cuctema IPR BOOKS :
[catiT]. — URL: 2.http://www.iprbookshop.ru/70291.html

3.broxuH, A. B. Dnekrporexnuka : yaebnoe mocodue mist CI10 / A. B. bioxun ; mon
penakmueit ®. H. CapamynoBa. — 3-e u3na. — CapatoB, ExatepunOypr : [IpodobpazoBanue,
Ypanbsckuii henepanbHbiii yauBepeuTeT, 2019. — 184 ¢. — ISBN 978-5-4488-0410-6, 978-5-
7996-2898-7. — TeKcCT : 3IeKTpOHHBIH // DnekTpoHHO-O0nbnmoreunas cucrema [IPR BOOKS :
[catiT]. — URL: http://www.iprbookshop.ru/87912.html

4.1TanapukoB, A. C. DIEKTpOTEXHHKA C OCHOBAMH AJIEKTPOHHUKH : yueOHoe nocodue / A. C.
5.1anapuxoB. — MuHCck : PeciyOnukaHCKuil HHCTUTYT MPodeccuoHAIbHOTO 00pa30BaHUS
(PUIIO), 2016. — 320 c¢. — ISBN 978-985-503-577-1. — TeKcCT : 3MeKTPOHHBIH // DIEKTPOHHO-
o6ubmuoreuynas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/67801.html
(mata obpamenus: 21.11.2019). — Pexum goctyna: st aBTOPU3HP. MOJIH30BATENCH
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