MuHMCTEepPCTBO HAYKH U BbIcIIEero oopa3osanusi PO
denepanbHOE roCy1apCTBEHHOE OK0KeTHOE 00pa30BaTeIbHOE YUPeKIeHue
BbICILIET0 00pa3oBaHMS
«HanuoHanbHBIN Hcc/Ie0BaTeILCKUN yHUBepcuteT « MW
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Hamnpasaenue noaroroskn: 13.03.02 JjeKTpoIHEPreTUKA 1 JIEKTPOTEXHHUKA
HaumeHnoBaHue 00pa30BaTeIbHON NPOrpaMMbl: JJIEKTPOCHAOKeHHE
YpoBeHb 00pazoBaHus: 6aKkajJaBpuaT

®opma o0yuyeHns: 3a04HasI

Pabouas nporpamma no AucuuniInHe (MOAyJII0)
TEOPETUYECKHUE OCHOBBI JJIEKTPOTEXHUKHU

Baok: Baok 1. «lucuunaunsl (MOayJan)»
YacTps 00pa3oBaTe/ibHOM NPOrPaMMbl Oobsi3aTenbHas
HNHaekce AMCUMIVIMHBI 0 Y4e0HOMY IJIaHY b1.0.13
2 kype - 5;
TpynoeMKOCTh B 3a4eTHBIX eIMHULIAX: 3 kype-5;
Bcero - 10
YacosB (Bcero) no yueGHoMy IJIaHy: 360
2 Kypc — 2 yaca;
Jlexkuuu 3 kypc — 2 yaca;

BCero - 4 yaca

2 Kypc — 2 yaca;
IIpakTUYecKHne 3aHSITHS 3 kypc — 2 yaca;
Bcero - 4 yaca

2 kypc — 2 yaca;
JlaGopaTopHbIe padoThI 3 kypc — 2 yaca;
Bcero - 4 yaca

2 kypc — 162,5 yaca;
3 kypc — 162,5 yaca;
Bcero - 325 yacoB

CamocrosiTe/ibHast padoTa

BKJIKOYas:

2 kypc — 20 yacos;
PTP 3 kypc — 20 yacos;
Bcero - 40 yacon

KypCOBBIE ITPOEKTHI (PabOTHI) Y4eOHbIM MJIAHOM He MPeTyCMOTPEHbI

HpOMe)KyTO‘-lHaS[ aTTeCTanusa:

3a4eT C OLIEHKOM

2 kypce — 2,5 yaca;
JK3aMeH 3 kypc — 2,5 4aca;
BCero - 5 yacos

3amnuTa KypcoBoro HpOeKTa/pa6OTI>I

KonTpoas:

2 Kypc — 9 yacos;
9K3aMeH 3 kypc — 9 yacoB;
Beero - 18 yacos
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1. HEJIM U 3AJIAYU OCBOEHUSA JUCIIUIIJIMHBI

He.]'lb OCBOCHUA JUCHMUIIJIMHBI — I/IBY‘-IGHI/IC OCHOBHBIX HOHSITI/Iﬁ 1 3aKOHOB BHGKTPOMaFHI/ITHOFO IIO0JIsI U TeOpI/II/I 3JI€KTpH‘-I€CKI/IX N MAarHuTHBIX I_ICHGI\/'I,
METO/IOB aHaJIu3a LETe MOCTOSTHHOTO U IEPEMEHHOTO TOKOB B CTAIIMOHAPHBIX M MEPEXOHBIX PEKHMaX; YCTAHOBUBIIUXCS M MEPEXOTHBIX PEKUMOB IIETICH ¢
paCHpeHGHeHHBIMI/I HapaMeTpaMI/I; IIO3HAKOMUTHECA C OCHOBHBIMH 3aKOHaMH SHGKTpOMaFHI/ITHOFO o1, METOAaMH pacqua BHCKTpI/I‘IeCKOFO U MAarHuTHOTI'O
MOJICH.

3agaum IMCOUILINHBI

—  OCBOCHHE METOJIOB pacuera DJJICKTPUUECKHX IeNeld C COCPEAOTOYCHHBIMH (DJIIEKTPUUYECKUX W MArHUTHBIX, JIMHEWHBIX M HEJTMHEHHBIX Iernei
MOCTOSTHHOT0, IEPEMEHHOT0 TOKa- 0IHO(a3HBIX U TpeX(a3HbIX) U pacHpeIeICHHBIMH MTapaMeTPaMH B CTAI[HOHAPHBIX U MEPEXOIHBIX PEKUMAX;

- HW3y4YeHHE COBPEMEHHBIX METOJOB pacyeTa M MOJCIUPOBAHUS JICKTPUUCCKHUX IIETIeH, OCHOBAHHBIX Ha KOMITHIOTEPHBIX TEXHOJIOTHSX.

dopmupyembie y 00ydaromerocss KOMIEeTeHIIMH W 3alUIaHUPOBAaHHBIC Pe3yJbTaThl 00y4eHHsl IO JUCITUIUITMHE, COOTHECEHHBIE C MHIAUKATOPAMH

OCTHKEHUSI KOMIIEeTEeHIHI

Kon 1 HanmMeHOBaHMe KOMIIETEHIIUH Ko v HauMeHOBaHMe MHANKATOPA 3amiaHupoBaHHbIE Pe3YJIbTATHI 00yYeHHUsI
JOCTHKEHHs] KOMIIeTeHIHH

3HATh:

— (yHOaAMEHTAIbHbIE 3aKOHBI AJIEKTPOTEXHUKU SIEKTPUUECKUX U
MarHMTHBIX LETIEH, OCHOBHBIE METOABI AHAIU3a M pacyeTa TOKOB U
HallpsDKEHUN IpU  CTALIMOHApPHBIX IPOLECCaX B DIEKTPUYECKUX U
MarHuTHBIX LEIAX;

yYMeTh:

— BBIIOJIHATH AHAJIN3 MW pacueT TOKOB M HANPSHKCHUM B
OITK-4. Crioco6GeH UCIob30BaTh OIIK-4.1.  Hcmomb3yeT — METOIbI | 5IeKTPMYECKMX — LEMAX NPH  TOCTOSHHOM W CHHYCOMIAIbHOM
METOJBI aHATIN3a U MOJCIIUPOBaHU aHaJIM3a U MOJEIUPOBAHMS JIMHEHHBIX BO3/CHCTBUHU B YCTAHOBUBILIEMCS PEKUME;
SJIEKTPUYECKHX [IENIEN U DJIEKTPUUECKUX | U HEITMHCHHBIX IIEIEH MOCTOSHHOTO U — MOJEIHMPOBATh JIMHEWHBIC U HEJIMHEWHBIX LENU IOCTOSHHOIO H
MAlluH MIEPEMEHHOI0 TOKA. IIEPEMEHHOI0 TOKA;

— pacCUUTHIBATh JIMHEHHBIE 3JIEKTPUUYECKUE LEMHU C MEPUOANUECKUMU
HECUHYCOMIATbHBIMUA HAPSDKEHUSMU U TOKAMH;

— TMPUMEHATh OCHOBHBIE YpaBHEHUs, TNEPBUYHBIE W BTOPUYHBIC
MapaMeTphl, OMHCHIBAIOIINE YETHIPEXIONIOCHUKH, K WX aHaIu3y U
pacuery;

— paccuuThIBaTh HECUMMETpPUYHBIE TpeX(a3HbIe IEMH C MOMOIIBIO
METO/Ia CHMMETPHUYHBIX COCTABIISIONINX;




Koa n HauMeHOBaHMe KOMIIETEHIIUH

Koa u HauMeHoBaHMe HHIMKATOpa
JOCTH/KCHUHA KOMIICTCHIINHU

3amiaHupoOBaHHbIE Pe3YJIbTATHI 00YYeHHUsI

OIIK-4.2. Ucnonp3yeT METObI pacueTa
IEPEXOIHBIX [IPOLIECCOB B AIEKTPUUECKUX
LIETIAX IOCTOSIHHOTO U IEPEMEHHOr0 TOKA.

3HATh:

— METOABl pacueTa TMEPEeXOJHBIX TPOLECCOB B  JIMHEHHBIX
AIEKTPUUYECKUX LEMAX B YCTAHOBUBIIUXCS PEXKUMAX MNPHU Pa3IMUHBIX
BHJIaX UCTOYHUKOB YHEPTHUU;

YMeTh:

— PacCUYMTHIBATh MEPEXOIHBIC MTPOIECCH B TMHEHHBIX DJICKTPUUECKHUX
HEMNSX MPU Pa3TUIHBIX BUIaX HCTOYHUKOB SHEPTUHI

OIIK-4.3. [IpumeHsaeT 3HaHUs TEOPUN
UIEKTPOMArHUTHOIO IOJIS U LIeTei ¢
pacnpeeneHHbIMU TapaMeTpamMH.

3HATh:

— OCHOBBI TE€OPUU TMOCTOSIHHOTO, MEPEMEHHOrO SJIEKTPUYECKOrO MU
Mar"HuTHOTO TI0JICH;

— TEOPHIO LENEN ¢ pacpeeICHHBIMU apaMeTpaMu

yMeTh:
— IPUMEHSTh OCHOBHBIE YpaBHEHH, OIUCBIBAIOLINE
ANEKTPOCTATUYECKOE, MarHMTOCTaTHYECKOE u HEPEMEHHOE

AIIEKTPOMArHUTHOE T0JIe, K UX aHaJN3y U pacueTy;

— TPUMEHSATH OCHOBHBIE YpaBHEHHUs, ONUCHIBAIOLIME LEMNU C
pacmnpe/ieieHHBIMH TTapaMeTpaMH B YCTaHOBUBUIEMCS U TEPEXOJHOM
pexUMax, K UX aHAJIU3y U pacuery




2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OITIOII BO
JlucuuIuinHa OTHOCHUTCSL K O0s3aTeNbHOM vacTd, OJIoKa JUCHUMIUIMH | 10 HaIpaBiICHHIO

noarotoBku  bakamaBp  13.03.02  DnexTposHepreTMka M AJIEKTPOTEXHUKA  (Ipoduib
DIIeKTpOCHAOKEHHE).

Jucuummza 6a3upyeTcst Ha CIeQYIOUIMX AMCHUIUIMHAX: «Bpicimas maremaTnkay, «Du3uKay,
«Mudopmarukay.

PesynbraTel 00pa3oBaHUsA, IOJNyYEHHBIE MNPU OCBOCHUU TUCIMIUIMHBI, HEOOXOIUMBI IPH
U3y4EHUH JUCLHUIUIMH CIEHUAIN3alui U BBIIOJIHEHUH BBITYCKHON KBaTM(PUKALIMOHHON paboThI.



3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI
3.1. CTpyKTypa IMCHUILTHHBI
OO01mas Tpy10€MKOCTh JUCIUIUIMHBI cocTanisieT 10 3aueTHpIX eauHull, 360 4acos.

Pa3nen IUCHUILINHEL.

Pacnpenenenne Tpy10eMKOCTH paszena (B yacax) Mo BUAaM

<
3 °Zs| g 6HOIT pab i
Ne Dopma IpOMEKyTOUHOH aTTeCTaLUU § 8 % S YIONOH paboTh Conepianie camocToATe L KOi padoTe!
/I M8 M KOHTAKTHas Kont-
(no cemecmpam) g e CP
Jlex | IIp | Jla6 | KIIP | UKKII | TIA poib
2 Kypc
1 | DnekTpuueckue Uenu NOCTOSIHHOTO TOKa 1 415 5 0.5 1 i ) i i 40 ) [1], cTp. 263-269, 283,
METO/Ibl MX aHAJIN3A. [3], cTp. 9-19
2 | DnexkTpuuecKue Leru CUHYCOUAAIbHOTO [1], ctp. 177-200, 224-232,
45 2 1 0,5 1 - - - 42,5 -
TOKa U OCOOCHHOCTH UX aHAIIN3a [3], cTp. 64-70
3 | Lenu Tp€xdasHoro Toxa U aHATU3 UX [1], ctp. 177-200, 224-232,
IapaMeTpPOB B PA3IUIHBIX YCIOBHUIX 42 2 0,5 0,5 1 - - - 40 - [3], cTp. 64-70
paboThI
4 | MarauTHbI€ IIETIM UX 3aKOHBI M aHAJN3 20 2 - - - - - - 20 - [2], ctp.110-111
5 | PI'P 20 2 - - - - - - 20 - CornacHo rpauKy BEIIIOJTHEHUS
6 DK3aMEH NPOBOJIUTCS B MHUCbMEHHOM popme 1o
OK3amen 11,5 2 - - - - - 2,5 - OHIIETaM C [IOCIEeAYIOIIHM YCTHBIM OTBETOM
Hroro: 180 2 2 2 2 - - 2,5 | 162,5
3 kype
7 | MeTon CHMMETPUYHBIX COCTABIISIONINX. 22 3 0,5 - 1 - - - 20,5 - [1] m.6 cTp.105-119
JIuHeitHbIe e ¢ TEPHOIUICCKIME [2] cTp. 400-422
8 | HeCUHYCOMIAIbHBIMU HANIPSKEHUSIMU U 22 3 0,5 1 - - - - 20,5 - [1] ctp. 124-138
TOKaMH.
[lepexoaHbie npolecchl B IUHEHHBIX [2] o. 14-1 cTp 427-429, n.14-7 cTp. 451-459
9 23,5 3 1 1 1 - - - 20,5 -
AIEKTPUYECKUX LICTISAX [1] cTp. 264-336
10 | YeThIpeXMOMIOCHUKU B INHEHHOM PEKUME 20,5 3 - - - - - - 20,5 - [1] cTp. 220-261
1 Ienwu ¢ pacnpeneICHHBIMU TApaMETPaMHU B 20,5 3 ) i i ) i ) 20,5 ) [7]: U1, . 1-4
YCTAaHOBHMBIIEMCS U TIEPEXOTHBIX PEIKIMAX
12 DIIEKTPOCTATUUECKOE TTOJIE. 20 3 ) ) ) ) ) ) 20 ) [5]:4.3,Tn.1,2,[1]: T'n.1,6,13,14
MarHuTocTaTH4eCcKOe 10JIe [5]: 4.3, Tn. 3[1]: T'n. 6,15
13 Vpasuenus Jlamnaca u Ilyaccona 20 3 ) i _ ) i i 20 ) [5]: 4.3, T 1, [1]: T'm. 15
[TepemMeHHOE 2JIEKTPOMATHUTHOE TI0JIE [5]:4.3,Tn. 4-6 [1]: T'n. 8,9,21
14 | PacuetHoe 3aj1aHne 20 3 - - - - - - 20 - CornacHo rpaduKy BBHITIOJTHEHUS
DK3aMEH NPOBOJIUTCS B MHUCbMEHHOM (popme 1o
15 | Oxsamen 115 - i i - i 2,5 - OMIIETAM C MOCIEYIONHM YCTHBIM OTBETOM
Hroro: 180 3 2 2 2 - - 2,5 | 162,5 9
Bcero: 360 2-3 4 4 4 - - 5 325 18




3.2. Kpatkoe coaep:xaHue pa3iesioB
3 cemecTp
1. Memoowl ananuza snekmpuyeckux yeneti NHOCHoAHHO20 MoKa

OcHoBHble ompenenenus. Knaccubukanus teneid. JIMHEHHBIE SIEKTPUYECKHE IEMUA CO
COCpPEIOTOYEHHBIMU MapaMmeTpaMu (TocTosiHHbIE). OCHOBHBIE 3aJaul Teopuu neneil. YneanbHblit
ucrounnk DJIC (HanmpspkeHHs) W UACAThHBIM MCTOYHUK TOKa. IIpocTeifimne cXembl 3aMeIlIeHUs
peanbHBIX 3JIEMEHTOB IIEMU, COCTABIIIEMbIE C TOMOIIBIO UACAIbHBIX JIEMEHTOB.

DHepreTUYeCKuil 0anaHc B JIEKTPUUECKHUX LETISIX

OCHOBHbIE MPUHLHUIBI U TEOPEMbI TEOPHUH 3IEKTpUUECKUX Lenei. [Ipunuun cynepno3unumn
(Meton Hamoxenus). OnpeneneHue KOdPPUIMEHTOB MeToAa HayokeHus. Criocob pacuéra 1enu ¢
MIOMOIIBI0 MeTOoJa HanoxeHus. I[IpuHiun xomneHcanuu. MeTol KOHTYpPHBIX TOKOB M Y3JIOBBIX
NoTeHIManoB. MeTo IByX y3JI0B

Teopema 00 akTHBHOM ABYXIOJOCHHUKE. (MeTon SKBHBaJIEHTHOTO reHeparopa). [lepemaua
AIEKTPUUECKOM SHEPTUU OT aKTUBHOTO JABYXIIOIIOCHUKA K TACCUBHOMY JIBYXITOJIIOCHHUKY.

HenuneliHple 3JIEKTpUYECKHE LIENH MIOCTOSHHOTO TOKA M METO/IbI UX pacyéTa.

2. Dnekmpuyeckue yenu CuHycoudaibHo20 MmoKa U 0COOeHHOCIU UX AHAU3d

OJIEKTpUYECKHE LENU CUHYCOMIAIbHOIO TOKA, MX OCHOBHBIE 3JIEMEHTHI WU NapameTphl.
KommuiekcHbIil (CUMBOJIMYECKHT) METOJ pacuéra AJIEKTPUUYECKUX IeNel CHHYCOUJIAJbHOTO TOKA.
KommiekcHoe comnpotuBieHue. IlocnenoBarenpHble CXEMbl 3aMEIICHUS  JBYXIIOIKOCHUKOB.
Kommiiekcnass mnpoBogumMocTb. (OCHOBHBIE TEOPEMbl M MPUHLMUIBI Il pacuéra Leneu
CHUHYCOMIAJILHOTO TOKa. BekTopHbIle U Tonorpadguyeckue AuarpaMmal.

Pe3zonanc B 1ensix CHHYCOMJIANbHOTO TOKa. Pe30HAHCHbIE KPUBbIE U YacCTOTHbBIE
XapaKTEPUCTUKH JIBYXIOIIOCHUKOB. JlyanbHble LIEH

MoIHOCTh B LENH CUHYCOMAAIBHOTO TOKAa. ballaHC MOIIHOCTEN LENH CUHYCOUIAIBHOIO
TOKA.

3. [lenu mpéxghaznoco moka u ananu3s ux napamempos 8 pasiuiHbLX yCi08usax pabomsl
DnekTpuueckue 1enu Tpéxgaznoro Toka. Cxembl COeTUHEHUS UICTOYHUKOB, TOTPEOUTENEH U
COOTHOILEHUS B TPEX(Da3HBIX LETsaX. AHaMU3 TpEX(a3HbIX Lenel Npy pa3IUYHbIX BHIAX HATPY3KH.
AHanM3 aBapuHBIX CUTYyalMi B TPEX(Ha3HBIX HEMmax. MOIHOCTh B IEMIX TpEx(a3zHoro Toka U
CHoco0BI €€ U3MEPEHUS.

4. Macnummuvie yenu ux 3aKOHbL U AHATU3
MarnuTtHoe 1oJie KaTylmku ¢ TOKOM. (dDeppuMarHUTHbBIE MaTepuaabl B MarHUTHOM IIOJIE.
MarsuuTHbIEC LIETIN ¥ 3aKOHBI MArHUTHBIX LIENEH.
MarauTHoe 1noje KaTylKd ¢ CHHYCOUJAlIbHBIM TOKOM. CaMOMHAYKLUS U B3aUMOUHAYKIIHSL.
MarauTHO-CBsI3aHHBIE KAaTyIIKH. PacuéTsl nenei CHHyCOMJAIbHOIO TOKA C MATHUTHOCBSI3aHHBIMU
KaTymkamu. MaeanbHblil TpanchopmaTop.

4 cemecTp
7. Memoo cummempuinblx coCmasaaouux

Paznoxxenne HecCHMMETpUYHON Tpex(ha3HOM CHCTEMbl TAPMOHUYECKUX HAIPSKEHUH U TOKOB
Ha CUMMETPHUYHBIC COCTABIJIIOIIME MPSIMOM, OOpaTHOM M HYJEBOW MociieAoBaTeNbHOCTEH. MeTox
CUMMETPUYHBIX COCTaBJSIIOIUX. KOMIIJIEKCHBIE CONPOTUBIIEHUS 3JIEMEHTOB Tpex(a3zHOoW Ienu
TOKaM MpsIMOi, 00paTHO M HYJIEBOH MmocneaoBaTeIbHOCTEH. Buabl MecTHON HECUMMETpPUH.

8. Jlunevinvie yenu ¢ nepuoouecKUMY HeCUHYCOUOANbHbIMU HANPAACCHUAMU U MOKAMU

[IpencraBneHre HErapMOHMYECKMX IEPUOJMYECKMX HANpPsDKEHUH W TOKOB B BHJE
TpUroHOMeTpHuecKkoro psina dypbe. 3HaUYEHUS HETaPMOHMYECKMX TOKOB M HANPSDKCHUHM U UX
U3MEPEHUE: CPEIHEE 3a NEPUOJ, CPEAHEE 110 MOIYJII0, MAKCUMAJIBHOE U JEHUCTBYIOILEE 3HAYCHMUS.
KoadduunenTs Gpopmbl, aMIIIUTYAbI, UCKAXEHNUS M FapMOHUK. MOIIHOCTh IpU MEPHOAMYECKUX
HaNpsDKEHUSX M TOKaxX: aKTHBHAs, peakTHBHasg, noiHait. Kosdduuument momHoctn. Pacuer
CIIOXKHBIX JIMHEMHBIX LEMEW C BBICIIMMH T'apMOHHMKAMH METOIOM HalOXcHMs. Pe3oHaHCHBIE
SIBIICHUSI M UX TIPUMEHEHHE B MPOCTEHIINX (QMIIBTPAX JJIS MPOIMYCKaHHs B HATPY3KY OIpeIeIeHHBIX
TFapMOHUK HAIPSDKEHUM M TOKOB. YCJIOBHS MOSBICHMS BBICIIMX TAPMOHUK B TpeX(as3HbIX LEMsX.
@aznpie OJIC M nuHEHHBIE HANpPSDKEHUS C BBICIIMMU T'apMOHMKaMHU. ['apMOHUKM MpsIMOH,
oOpaTHOW ® HYJIEBOW TOCIeNOBaTEIbHOCTE. PacueT cuUMMETpHYHOTO peXuMa JHUHEWHBIX
Tpex¢a3HbIX LEMNeil ¢ BEICIIMMU TAPMOHUKAMH.




9. [lepexoodubie npoyeccul 8 TUHEUHBIX INEKMPUYECKUX YENX

[lepexonHble mpomecchl B d3IEKTpUYecKUX wemsax. Kommyramus u  ckaukooOpazHoe
M3MEHEHUE HAIpPSKEHUH M TOKOB. 3aKOHBI KOMMYTAllMU. Y CJIOBHUS BOBHHUKHOBEHHUS MEPEXOIHBIX
nporeccoB. Jluneiinpie auddepeHnnanbHple  ypaBHeHHWs. Kiaccuueckwit  MeTonm  pacdeTa
MEPEeXOIHBIX TporeccoB. [IpuHyXIeHHBIE M CBOOOIHBIC COCTABISIONINE HAMPSHKECHHH U TOKOB,
KOPHU XapaKTEPUCTUYECKOTO YpaBHEHUS, HE3aBUCHMbBIE W 3aBHCHMbIE HAYaJIbHBIC YCIIOBHS.
OcobeHHOCTH pacyeTa NepeXxOoaHbIX MPOIECCOB B LEMIX NepBOro nopsaka. IloctosHHas BpeMeHH U
JUTUTEIPHOCTh TIEPEXOJHOTO Tporecca. ANEepUOAMYECCKUH, KPUTHYECKHMH M KOJeOaTeTbHbII
PEXHUMBI TIEPEXOJHOTO Tpollecca B IEMSIX BTOPOTO MOpsAKa. YTJIOBas YacToTa CBOOOHBIX
kosiebanuii. OO60OILICHHBIE 3aKOHBI KOMMYyTanuu. OrnepaTopHbBI METOJ pacdyera NepexOHbIX
MPOIIECCOB B JIMHEWHBIX mersiX. [IpeoOpazoanus Jlamnaca, onepaTopHbie n300paXeHUsI OCHOBHBIX
GYHKIIMI W TeopeMa pa3joKEHUs JUIsl OTHICKAHUS OpPHUTHMHANA 10 HM3BECTHOMY OINEPATOPHOMY
n3o0pakeHuto GyHKIu. OnepaTopHbIe CXEMbI 3aMEIICHUS JIMTHEHHBIX 3JIEMEHTOB. 3akoHbl OMa u
Kupxroga B oneparopHoii popme.

10. YemvipexnontocHuku 8 TUHEUHOM pedcume

[laccuBHBIE U aKTHBHBIE YETHIPEXIIOMIOCHUKU. YpaBHEHUS B Gopme A. PeXUMBI X0I0CTOTO
xola u Koporkoro 3ampikaHus. T u Il — oOpa3Hble cxembl 3aMelleHusi I[acCUBHBIX
YETHIPEXIOJIIOCHUKOB. BX0oHOE 1 BBIXOAHOE cOnpOoTUBIIeHUS. CHUMMETPUYHBIE U HECUMMETPUUYHBIE
YeThIpexMnotocHUk. Onpenenenue Kodh(UINEHTOB YEThIPEXIOIIOCHUKOB. XapaKTepUCTHUECKHE
napameTpbl YETBIPEXMOIIOCHUKOB. Pexxum cormacoBaHHoW Harpy3ku. OmnpeneneHue BXOIHBIX
COTPOTUBIICHUH YETHIPEXMOMIOCHUKOB. COCOObI COETMHEHUS! YETBHIPEXIOIIOCHUKOB: KaCKaTHOE,
NOCJIEI0BATEIBHOE, napajieNbHOE, MOCJIeI0BaTEIbHO-TTIApaJUIeNIbHOE, napauieabHO-
nocneaoBarenbHoe. OCHOBHBIE MOHATHUS U Kiaccuukanus GuIbTPoB.

11. Ilenu ¢ pacnpedenennbiMu napamempamy 8 yCmaHo8UEUEMCsL U NEePEeXOOHbIX PEHCUMAX

YCcTaHOBUBIIMICS TAPMOHUYECKUN PEKUM OJHOPOAHOM JWHUU. berymme BomHBI. Pexnmbl
ONHOPOJAHOW JHMHHUM TP TAapPMOHUYECKUX HANpsSHKCHUSX W TokaxX. OmHOpomHas juHUS 0e3
uckaxxeHuil. OnHopoaHas IHUA 0e3 MoTeph MPU FaApPMOHUYECKUX HAMPSKEHUSIX U TOKaX. Pexumbl
OJTHOPOJHOM JIMHUM 0e3 moTepb. llepexonHbie Mpolecchl B OJHOPOIHBIX JHHUAX O€3 MOoTepb.
Bxnrouenue omgHOpomHOW nuMHWUM 0O€3 MOTeph Ha TOCTOSHHOE HampsbkeHue. OTpakeHHe Hu
MPETOMIICHUE BOJH B OJTHOPOIHBIX JTUHHIX 0€3 TIOTEPb.

12.9nekmpocmamuueckoe none. Masnumocmamuueckoe none

DNEKTPOMAarHuTHOE TOJie. YCJIOBHS CONPSKEHUS BEKTOPOB HANPSHKEHHOCTH M MHAYKIIUHU
3JIEKTPUYECKOIO MOJISI HAa TPaHUIAaX pa3jielia IBYX cpell. DIeKTpudeckoe nose aunoss. [lone onnoi
U JBYX 3apspkeHHbIX oceil. Ilone nByxmpoBoxnoi nuHHH. Meton uzobpaxkenuii. Ilone 3apsiaa,
HaxosIerocss BOMM3KM mnpoBoadieil miockocT. [lone 3apsaa, Haxoxsmerocs BOJIH3U IMIOCKON
MOBEPXHOCTH pazfena JABYX IMAJICKTPUKOB. M300pakeHHE TOUEUHOTO 3apsla B IPOBOIAIICH
cthepe. Meton naBepcun. [lorernuanpabie ko3¢ dunmentsl. [lepas rpymnma ¢opmyn Makcsenia.
EmxoctHble KO3 ¢umentsl. Bropas rpynna gopmyn Makcsemna. Yactuuable eMKocTd. Tperbs
rpynna gopmyn Makcsemna. [lorenimanbabie K03()QUIMEHTHI BO3AYIIHBIX TUHUMN.

3akonsl Oma B uHTerpansHoi u nauddepennuansHoi popmax. Ipasmia Kupxroda u 3akon
Jxoynsa-Jlenma B muddepernuanpHoi (popme. DIEKTpUUYECKOE TIOJe B MPOBOJISAIICH cpene.
DNEKTPUUYECKOE T0JIE B HECOBEPILIEHHBIX AUAIEKTPHUKAX.

OCHOBHBIE  XapakTEPUCTUKH MArHUTHOIO TOJA. YCIOBUSA  COIPSDKEHUS  BEKTOPOB
HaIpPSHKEHHOCTH M MHAYKIIMM MAarHMTOCTAaTMYECKOTO TIOJii Ha TrpaHMIlax pasjesia JIBYX Cpell.
CxassipHBIA TOTEHIMAJI MAarHUTHOTO T0J1sl. BEKTOpHBINA MOTEHIIMAl MAarHUTHOTO TOJIsl. MarHuTHBIN
MOTOK W 3HEPrus MoJisl. YpaBHEHUE JUHUN MAarHUTHOM MHIYKUHUU. AHAJIOTHSI MarHUTOCTAaTHUYECKUX
Y DJIEKTPOCTATUYECKUX 3a]1a4.

13. VYpasnenusa Jlannaca u Ilyaccona. Ilepemennoe snekmpomasHumuoe noie

VpaBuenust Jlammaca u Ilyaccona. Meroasl pacdera mnosieil. Meton @ypbe pemieHus
muddepeHINaTbHBIX YPAaBHEHUM B YaCTHBIX MPOW3BOAHBIX. LIMIWHIP B OAHOPOJHOM BHEIIHEM
nione. [TpoBoasiuuii map B 0oAHOPOIHOM MoJie. JIudneKTpuuecKuii map B OJJHOPOIHOM MOJIE.

VYpaBHEeHMsT NEpeMEHHOro mnojis. llepemeHHOe MarHMTHOE IIOJIE B TOHKOM IPOBOASILEH
wiactuHe. CpeqHsiss MarHUTHAsE IpOHUIIaeMocTb. MaruutHele nmoTepu. ['myOnHa NMpOHUKHOBEHHUS.
[ToBepXHOCTHBIM >PPEeKT B HWIMHAPUYECKOM MpoBoje. [IMAJIEKTPpUKH B NEPEMEHHOM TOJE.
[110THOCTH MOTHOrO TOKA B IEpEMEHHOM ToJie. JluanekTpuueckue notepy. [ paHnuHbIe yCclIoBUs HA




MIOBEPXHOCTHU paznena JBYX HECOBEPLIECHHBIX JNBJIEKTPUKOB. Pacnipoctpanenue
JIEKTPOMArHUTHBIX BOJH B JAudNeKkTpuke. Ilnockue BOMHBI B M30TPONHBIX — Cpenax.
3ana3apIBaIOLINE TOTEHIMAIBI IEPEMEHHOIO AIEKTPOMArHUTHOTO MOJISL.

3.3. Tembl NpaKTHYECKUX 3AHATHI

2 Kypc
1. Metobl pacu€Ta mapaMeTpOB AJIEKTPUUECKUX LIETIEH MTOCTOSHHOTO U IEPEMEHHOTO TOKA.
2. Pacuér tpéxda3HbIxX Lemnei.

3 kypc
1. JIuneiinbIe 1IeTIH ¢ HETAPMOHUYECKUMU TIEPUOTMTUCCKUMU HATTPSDKEHUSIMHA U TOKAMH.
2. Pacuer NEPCXOAHBIX MMPOLCCCOB B JINHEHHBIX OCIIAX KJIACCHYECKUM METOAOM.

3.4. Tembl 1a00paTOPHBIX PadoT
2 Kypc
HccnenoBanue Hepa3BETBIEHHBIX LIETIEW CUHYCOMAAIBHOrO ToKa (1 vac).
UccnenoBanue tTpéxdaszupix nemneii (1 gac).
3 kyp
HccnenoBaHre CMMMETPUUYHBIX COCTABIISIOIIMX HECUMMETPUYHOMN cUcTeMBbI TOKOB (1 yac).
HccnenoBanue konebareabHOTO paspsiia KoHaeHcaropa (1 gac).

N —

N —

3.5. TemsI pedepaton
Pedepatbl yueOHBIM IITAHOM HE TTPETYCMOTPECHBI.

3.6. Tembl pacyeTHBIX 3aJaHUI
3 cemecTp

PacuetHoe 3aganue (10 BapuaHTaM) B TPEX YaCTSAX:

- yacTh | «Pacuér anekTpuuecKuXx 1erneil MoCTOSHHOTO TOKay;

—  4acTb 2 «Pacy€r 35IeKTpuYeCcKuX 1enel CHHYCOUIAIbHOTO TOKA,

- yacTtb 3 «Pacuér aneKTpuuecKux Lenei TpexgpazHoro CHHyCOMAAIBLHOTO TOKaY.
4 cemecTp

PacuerHoe 3aganue (110 BapuaHTaMm) B TPEX 4acCTAX:

— 4acth | «Pacy€r 351eKTpuyYecKuX 1enel HECUHYCOUAATbHOTO TOKA,

- yacTh 2 «Pacuér 35eKTprUuecKuX 1eneil METOJI0M CUMMETPUYHBIX COCTABIISIFOLIUXY;

— 4acth 3 «Pacy€r nepexoHbIX MPOIECCOB B JIMHEHHBIX ANEKTPUUECKUX HETISAX ).

3.7. TeMbI KYpCOBBIX IPOEKTOB WJIH KyPCOBBIX padoT
KypcoBoit  mpoekr  (kypcoBas  pabora) yd4eOHBIM  IUJAaHOM  HE  TPEIYCMOTPEH.



3.8. CoorBeTcTBME B HUX KOMIIETEHIIUI pa3/1e10B M CHUINJIMHBI U (POPMHUPYEMBIX

2 Kypc
Howmep u HaiMeHOBaHUE PE3yIbTATOB 00PA30BaAHUS 110 Wunekc Howmep pasaena qucuuiuimesl (B COOTBETCTBUU ¢ 11.4.1) o
JICHUTUTAHE (B COOTBETCTBHUH C Pa3esioM 3) KOMIICTCHIIMH 1 2 3 4 5 6 OPMEL KOHTPOJIA

3HaTh:
(hyHIIaMECHTAILHBIC 3aKOHBI ANEKTPOTEXHUKHU
JJIEKTPUYCCKUX W MATHUTHBIX LENCH, OCHOBHBIC OTueTsl 10 1TA00PATOPHBIM
METOJbI aHalu3a U pacyera TOKOB U HaNpsbKeHUi npu OIIK-4.1 X X X X X X paboram,
CTalMOHAPHBIX TIPOLECCaX B  DJICKTPUYECKUX U pacdeTHOe 3aJaHue, SK3aMCH
MarHUTHBIX HETIsIX
YMeTh:
BBIIIOJTHATH  pacdeT TOKOB W  HANpsDKEHHH B
JMEKTPUYECKUX  HEMAX  IpH  MOCTOSHHOM  H| Oruetst 110 1adopatopusiM

N OIIK-4.1 X X X X X X paboTam, pacdeTHOE 3aJaHUe,
CHHYCOMIAFHOM BO3IEHCTBHH B yCTaHOBHBIIEMCS
peskiMe 9K3aMeH
MOJICIUPOBATh JIMHEHHBIE ¥  HENWHEHHBIX IIeTH OTueTs! 10 1a60PaTOPHBIM
MTOCTOSTHHOTO W TIEPEMEHHOTO TOKa; OIIK-4.1 X X X X X X paboTam, pacdeTHOE 3aJaHUe,

9K3aMCH

Bceeo uacoe na pazoen oucyuniunvt (6 coomsemcemeuu c n.4.1)

415 | 45 | 42 | 20 [ 20

| 115 |




3 Kypc¢

Homep 1 HanMeHOBaHUEe Pe3yIbTaTOB 00pa30BaHuUs
10 TUCIUIUIHHE (B COOTBETCTBHH C Pa3ieioM 3)

Unnexc
KOMIIETEHIIHH

Howmep pazzesna AUCUUILUIUHEL
(B cooTBeTcTBUH C 11.4.1)

8 9 10 11 12 13 14 16

DopmMbl KOHTPOJIS

3HaTh:

(yHIaMeHTaIbHBIC 3aKOHBI AIEKTPOTEXHUKHI
SNEKTPUYECKUX W MAarHATHBIX IIelel, OCHOBHBIC
METOJBI aHAJM3a M pacyueTa TOKOB W HAIPSDKCHHUN
MpU CTAMOHAPHBIX MPOLIECCAX B INEKTPUUYECKUX U
MATrHUTHBIX ICTISIX;

OIIK-4.1

PacCyYCTHOC 3a/JaHNUE, DK3aMCH

MCETOAbI pacueTa MePexXOJHbIX IMMPOLCCCOB B
JIMHEHHBIX QJICKTPUUCCKUX LCIIAX B
YCTaHOBUBHINXCA PCIKUMAX ITPU PA3JIMIHBIX BUAAX
HNCTOYHUKOB 3HCPIun

OIIK-4.2

PaCyYCTHOC 3a/1aHNUE, DK3aMCH

OCHOBBEI TCOpUU IIOCTOsIHHOTO, NEPEMECHHOI'O
DJICKTPHUICCKOTO U MarHUTHOT'O noneﬁ;

OIIK-4.3

OK3aMCH

TEOPHUIO LIeNel ¢ pacipe/ie/ICHHbIMU MapamMeTpamMu

OIIK-4.3

OK3aMCH

YMeTh:

pacCUYUTHIBATH JINHEHHBIC OJICKTPUYCCKUE LECIHU C
MCPUOANICCKUMHU HECMHYCOUIAJIbHBIMU
HalPsHOKCHUAMHA U TOKaMHU

OIIK-4.1

PacYCTHOC 3a/ITaHNE, DK3AaMCH

NPUMEHITh OCHOBHBIC YpaBHEHHS, NEPBUYHBIC W
BTOPHYHBIE mapaMeTpsl, OTIMCHIBAIOIITHE
YETHIPEXITOJIIOCHHUKH, K UX aHAJIN3Y U PacueTy

OIIK-4.1

OK3aMCH

paccUnTHIBaTh HECUMMETPUYHBIC TpeX(a3HbIE [ETH
C IOMOIMIbIO METOJ]a CUMMETPHUYHBIX COCTaBJISIONINX

OIIK-4.1

Ot4eThl 10 TabopaTOpHBIM paboTam, pacueTHOE
3a/laHue, IK3aMCH

PacCUUThIBATh IMCPECXOJAHBIC IMPOLECCCHI B JIMHEHHBIX
QJICKTPHUYCCKUX LCIAX IPU Ppas3sjiMdHbIX BHUAAX
HNCTOYHUKOB SHCPIrun

OIIK-4.2

OTyeTsl 1O J1TaOOpaToOpHBIM paboTam, pacueTHOE
3a/laHue, SK3aMeH

IPUMEHSITH OCHOBHBIE YPAaBHEHMUS, ONUCHIBAIOIINE
3IEKTPOCTATUYECKOE, MATHUTOCTATUYECKOE U
HNEPEMEHHOE NEKTPOMArHUTHOE M0JIE, K UX aHAJIU3Y
U pacuery;

OIIK-4.3

9K3aMCH

MPUMEHSTH OCHOBHBIC YPABHEHHUS, OTMCHIBAIOIIHE
IIETIH C pacTIpeIeIICHHBIMHU ITapaMeTpaMu B
YCTaHOBHBIIEMCS U IIEPEXOTHOM PEKIMAX, K UX
aHAIN3y U pacueTy

OIIK-4.3

- - - X - - - X

OK3aMCH

Bceeo uacoe na pazoen oucyuniunvl (6 coomsemcmeuu c n.4.1)

[ 22 |

22 2350205 [205] 20 [ 20 | 20 | 11,5 |




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOYHBIE CPEJICTBA JJIsA
KOHTPOJIA OCBOEHUSA PE3YJIIBTATOB OBPA3OBAHUA 110 AUCHUIIIMHE
(TEKYIIIMMA KOHTPOJIb YCIIEBAEMOCTH, ITIPOMEXYTOYHASI ATTECTAIIUS
IO UTOI'AM OCBOEHMUSA JUCHHUIIJINHBI)

JIJist KOHTPOJIS. pe3yIbTaTOB 00PA30BAHMSI IIPOBOISATCS:

2 kypc
— OTYETHI JTA0OPATOPHBIX padoT;
Ortuer no JIb 1. MccnenoBanne HEpa3BETBIEHHBIX IIENEH CHHYCOMATLHOIO TOKA
Otuer no JIB 2. MccnenoBanue Tpéxda3HbIX menei
— pacdeTHOe 3aj1aHue (1o BapuaHTaMm);
— DK3aMEH.
3 kypc

— OTYETHI JJAOOPATOPHBIX PAOOT;
Ortuer no JIb 3. MccnenoBanne CHMMETPUYHBIX COCTaBIISIOIIMX HECUMMETPUYHON CUCTE-MbI TOKOB
Otuet no JIb 4. UccnenoBanue koaedaTeIbHOTO pa3psiaa KOHAESHCATOpa

— pacyeTHOE 3a7aHue (110 BapuaHTaMm);

— DK3aMeEH.

IIpuMeyaHue: OTYETOB JTA0OPATOPHBIX PAOOT, PACUETHOrO 3aJaHHUs HPUBOAATCS B (hoHIAX
OLICHOYHBIX CPENICTB.

[IpomerxyTouHas aTTecTanys 0 UTOraM OCBOEHMSI TUCLUIUIMHBI — DK3aMEH.

Onenka 3a 0OCBOCHUE AMCLUILINHBI, ONIPEACIAETCS KaK OLICHKA Ha DK3aMCHE.

B npuiioskeHue K JUIIOMY BBIHOCUTCS OLIEHKA 32 2 U 3 KYpPCHI.

5. YYEBHO-METOAWYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHHUE

JAUCHUIIJINHBI
3 cemecTp

5.1. IleuarHble u »3jdekTpoHHble wu3ganmsi:l. becconoB JILA. Teoperuueckne OCHOBBI
ANEKTPOTEXHUKU. DIEKTPUUECKHE Ienn: Y4YeOHUK U BY30B. - 9-¢ u3JaHue, nepepaboTaHHOE U
nononaHeHHoe. — M. : Bricmas mkoiia, 1996. — 638 c.

2. OCHOBBI SJIEKTPOTEXHUKH M AJICKTPOHUKU [DJIEKTPOHHBIA pecypc] : yueb. mocodbue / B. B.
l'openoB [u ap.]. — DnekTpoH. TekcToBbie AaH. — M. : bepnun : Qupekr-Meaua, 2015. — Pexum
noctyma: http://biblioclub.ru/index.php?page=book view&book id=364587

3. berukos, 0. A. CnpaBoYHUK 10 OCHOBAM TEOPETUUECKON AIEKTPOTEXHUKHU [ DIEKTPOHHBIN
pecypc]: cipaBounuk/ FO.A. BerakoB - DnekTpoH. TekctoBbie Aad. — CII0. : Jlansp, 2012. - Pexxum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3187

4. ArtabekoB I'.U. TeopeTnueckne OCHOBBHI AJEKTPOTEXHUKH. JIMHEHHBIC DJIEKTPUUECKHUE TCTIH:
VY4eb. nocodue. 8-e u3zn., crep. — CIIO6. : Jlanp, 2010. — 432 c.

5. benenknii, A.®. Teopusi TMHEHHBIX ANEKTPUUECCKUX LIETICH [ DIEKTPOHHBINA pecypc]: ydeOHUK
/A.®. beneukuii - DnexkrpoH. TekctoBele gaH. — CIIO.: Jlamp, 2009. - Pexum nocryma:
http://e.lanbook.com/books/element.php?pll_id=710

4 cemecTp

5.1. IleyaTrHble M 3jeKTpoHHble u3gaHus:l. Heliman, B. IO. Teoperuueckue OCHOBBI
SJIEKTPOTEXHUKM B mOpumepax ©  3amadax Y. 4. JIuHeHHbIe DJIEKTpUYECKUE LENHu
HECHHYCOHMJIAJTBHOTO TOKa [ DNEKTpOHHBIH pecypc] : yued. mocodue / B. FO. Heiliman. - DnekTpoH.
TEKCTOBLIE  JaH. — Hosocubupcxk : HITY. , 2011 - Pexxum  moctyna:
http://biblioclub.ru/index.php?page=book&id=228781

2. OCHOBBI SJIEKTPOTEXHUKH M AJICKTPOHUKU [DJIEKTPOHHBIA pecypc] : yueb. mocodbue / B. B.
l'openos [u gp.]. — 5-e u3n., crep. - DAEKTPOH. TeKCTOBbIe naH. — M. : bepnun : Jupexr-Menua,
2015. — Pexxum goctyna: http://biblioclub.ru/index.php?page=book view&book id=364587




3. becconos, JI. A. TeopeTuueckrue OCHOBBI AIEKTPOTEXHUKHU. DIIEKTPUIECCKHE LIEMHU : YUCOHHUK
11 By30B JI. A. beccoHoB. - 9-e uzn., mepepal. u nom. — M. : Beicimas mkoia. , 1996 — 638 c.

4. Teopernueckue OCHOBBI  JJEKTPOTEXHMKH. HenuHEWHbIE  dJIEKTpUUYECKUE — LIETH.
DneKTpoMarHuTHoe moie : yued. mocodue / I'. M. AtabexoB [u ap.]. — 6-e u3a., crep. — CIIO. :
Jlans. , 2010 — 432 c.

5. Atabekos, I'. UI. TeopeTndeckrne OCHOBBI MJIEKTPOTEXHUKH. JINHEHHBIC SJIEKTPUIECKHE TIETH :
yue0. mocobue / I'. 1. AtabekxoB — 8-e u3n., crep. — CII6. : Jlanb., 2010 — 592 c.

6. Heiiman, B.KO Teoperuueckue OCHOBBI JJIEKTPOTEXHHMKH B TpUMeEpax H 3agadax
[DnexkTpoHHBI pecypc]: yuebHoe mocobme Y. 3. UeThIpeXmomroCHUKH U TpexdasHple Ienu. /
B.IO.Heliman - DnextpoH. TekcToBeie naH. — HoBocubupck: HI'TY, 2010. - Pexum nocryma:
http://biblioclub.ru/index.php?page=book&id=228780

5.2. JIuneH3noHHOEe U CBOOOHO paclpocTpaHsieMoe NPOrpaMMHoe odecrneueHue:

Office.

5.3. AnTepHeT-pecypchl, BKIIOYasi NpodeccnoHanbHble 0a3bl JAHHBIX U HHGOPMALMOHHO-
CIIPaBOYHbIE CHCTEMBI:

VYuusepcurerckas uHpopmarmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBast cuctema «KoHcynprant+» http:// www.consultant-urist.ru

CrpaBouHo-TIpaBoBasi cucteMa «l apanT» http://www.garant.ru

Ba3a nanaeix Web of Science https://apps.webofknowledge.com/

baza nannbix Scopus https://www.scopus.com

[Toptanm oTKpBITBIX HaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

baza oTkpeITBIX gaHHBIX ~MuHHMCTEpCTBA TpyJa M COUMAIbHOM  3amuThl PO
https://rosmintrud.ru/opendata

baza nannbeix Hayunoii snekrponnoii 6ubnmoreku eLIBRARY.RU https://elibrary.ru/

baza naHHBIX MPOPECCHOHATBHBIX CTAHIAPTOB MHUHUCTEPCTBA TPYyla U COMUAIBHON 3aIIUTHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl nannbpix MuHECTEpCTBA 3KOHOMUYECKOTO pa3Butus PO http:// www.economy.gov.ru

baza otkpseIThiX manubix Pocuamonutopunra http:// www.fedstm.ru/opendata

OnextpoHHas 6a3a nanubIx «M3narensctBo Jlanby» https://e.lanbook.com

®denepanbHas TocydapcTBeHHass MH(POpMalMOHHas cuctema «HanuoHanbHAs AIIEKTPOHHAS
oubmuoreka» https://H36.pd

HanmonansHeIi mopTan onnaitH o0ydenust «OTKpbIToe oOpa3zoBanue» https://openedu.ru

OnextponHas 6a3a qanueix "Polpred.com O630p CMU" https://www.polpred.com

Odummanpupiii  caiit demepaibHOTO areHTCTBa 1O TEXHUYECKOMY PETYJIHPOBAHUIO U
meTposoru http://protect.gost.ru/

OnektponHas oubimoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

JleK1MOHHbIE W TPAKTUYECKUE 3aHATHUSI NPOBOAATCA B YUYEOHBIX ayAUTOPHSIX, CHAOKEHHBIX
MYyJIbTUMEAUMHBIMU CPEICTBAMU ISl MHTEPAKTUBHOTO OOYYECHHs, 00OPYTOBAHHBIX HATJISTHBIMH
nmocoOusMu,  00OpyIOBaHMEM  JUIi  TOKaza  OOyd4alolmuX  MaTepHalioB,  CPEIICTBAMH
3BYKOBOCIIPOM3BEICHUS, TOCKON ayIUTOPHOI, 000pYyAOBaHHEM sl MPEICTABICHHUS MpPe3eHTAIUN
(Tuta3mMeHHas MaHesb, IEPCOHAIBLHBIN KOMITBIOTED).

Heo6xoaumoe mporpammHoe obecnieueHue: cpeacTBa padoThl ¢ npeseHTanuamu nakera Office.

JlaGopaTopHbie pabOThI MPOBOASITCS B TAOOPATOPUU DIEKTPOTECXHUKHU U IICKTPOHUKH.



IIpunoxenne A

BannbHO-peUTHHTOBAsI CTPYKTYpa AUCIUILIHHBI

TEOPETUYECKHUE OCHOBbBI DJIEKTPOTEXHUKHU

(Ha3BaHHE AMCIUILTUHBI )

2 Kype
IlepeyeHb KOHTPOJIbHBIX MEPONPUATHI TEKYIIIEr0 KOHTPOJIS YCNIeBAeMOCTH 110 JMCHUIINHE:
KM-1 Ortuer no JIB 1. MccnenoBanue Hepa3BETBIEHHBIX LIENIEN CUHYCOMIaIbHOTO TOKA
KM-2 Otuet mo JIb 2. UccnenoBanue TpéxdasHbIX 1enei
KM-3 Pacuernoe 3ananue

Buja npoMexyTOYHOM aTTeCTAlMU — DK3aMEH

TpynoeMKOCTb TUCIUILIUHEL = 5 3.€.

| Paszen cuuriunbl m
! D a @ g
z 5 Hupexe KM: E 5 E g
T & o

1 DJIEKTPUYECKHE LIETM MOCTOSIHHOTO TOKA M 4 .
METO/IbI MX aHAIU3A.
) DJIEKTPUYECKHE LIENU CUHYCOHUIAIBHOTO TOKA n . .
U 0COOEHHOCTH UX aHAJIN3a
Henu TpéxdazHoro Toka u aHAIN3 UX i i i
NapaMeTpOB B Pa3IHYHBIX YCIOBHIX PabOTHI
4 | MaruutHble LENH UX 3aKOHBI M aHAJIU3 +
MununmaneHbIi 6amt 3a KM 5 5 30 20
MaxkcumanbHbIi 0amt 3a KM 10 10 40 40

3 kypc
IlepeyeHb KOHTPOJIbHBIX MEPONPUATHI TEKYIIIEr0 KOHTPOJIS YCNeBAeMOCTH 110 JMCHUIINHE:
KM-1 Ortuer no JIB 3. MccnenoBanne CUMMETPUYHBIX COCTABIISIFOIIMX HECUMMETPUYHON CUCTE-
MBI TOKOB
KM-2 Otuer o JIB 4. MccnenoBanne koiaebaTenbHOTO pa3psiia KOHACHCATOpa
KM-3 Pacuernoe 3ananue

Buja npoMexyTOYHOM aTTeCTAlMU — DK3aMEH

TpynoeMKOCTb TUCIUILIIUHEL = 5 3.€.

& % Pasnen D al @ §

z 5 R Nunexc KM: = E p= g

T Q M

1 MeToa CUMMETPHYHBIX COCTABIISFOLIHX. + + +

b JluneliHbIe 1eTH C IEPUOINICCKUMU HECHHYCOHUIAIbHBIMU HAMTPSDKCHUSIMH + n

U TOKaMH.

3 Ilepexoanbie mporecchl B TUHEWHBIX JIEKTPUUECKUX LETISIX + + +

4 | YeTplpexIoMOCHUKY B IMHEHHOM PEKHME +

5 Ienwu ¢ pacnpeeICHHBIMU NapaMETPaMH B YCTAHOBUBIIIEMCS U n
MEPEXOIHBIX PEKUMAX

6 | DuekrpocraTHyeckoe mosie. MarHuTOCTaTHYECKOE TI0JIe +

7 | YpaBuenus Jlamnaca u [lyaccona [lepeMeHHOE 3JIEKTPOMArHUTHOE TTOJIC +

MuHuManbHbIH 0amr 3a KM 5 5 30 20

MakcumanbHbii 6aimt 3a KM 10 10 40 40
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OueHouHblE MaTepUaNbl IO JUCUUIUIMHE MpeAHa3HAYeHbl JUIsl OLEHKU: JOCTHUKEHUS
Oo0ydJaromUMUCS  3alJITaHUPOBAHHBIX  PE3yJbTaTOB  OOydYeHHUs IO JUCIHIUIAHE, JTara
(dbopMUpOBaHUS 3aMJIaHUPOBAHHBIX KOMIIETEHIIUN U YPOBHS OCBOCHHUSI TUCIUTIINHBI.

OneHOYHBIE MaTepUaNbl MO JUCIUIUIMHE BKIIOYAIOT OLIEHOYHBIE CPEJICTBA I MPOBEIICHUS
MEpONPUATHI TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MMPOMEKYTOYHON aTTECTALIUU.

OueHouHble CcpeACTBA JJsl OUEHKH 3alJIAHHPOBAHHBIX Pe3yJbTATOB O0Y4YeHUS M0
AUCIHHUILIMHE, COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKECHUSI KOMIIETCHIIMIi:

Kosl
3annaHupoBaHHBIC PE3yJIbTAThl OOYUYCHUS | MHIMKATOPOB O1LeHOYHOE CPEACTBO
M0 TUCIUTUINHE JOCTHKECHUS (TUI ¥ HAMEHOBAHUE)
KOMIICTCHIINHU
3HaTh:
(yHIaMeHTalbHbIE 3aKOHBI OMEKTPOTEXHUKH Tectst No 1.5
JNEKTPUYECKUX U MarHUTHBIX  LIETeH, KoHTponbabic pabotsi Ne 1.5
OCHOBHDIE METO/BI aHAIM3A U PACYETA TOKOB | e 3 OTUCTHI 110 TAGOPATOPHBIM
U HANpSOKEHUA  TPU  CTAIMOHAPHBIX pabotam Ne 1...6,
nporeccax B AJEKTPUYECKUX U MATrHUTHBIX DACUETHOS SAIAHNE, SKIAMEH
LeMsX
Ymerb:
BBITIOJIHATh PAacyeT TOKOB M HAIpPSHKEHUN B
OMEKTPUYECKUX LEMAX MPH MOCTOAHHOM M | - 3 Konrtpomnsnsie padotsr Ne 1...5
CUHYCOH/IaJIbHOM BO3/ICIICTBUH B pacueTHoe 3a/laHue, 3K3aMeH
YCTaHOBUBILIEMCS PEKUME
MOJICTTUPOBATh JIMHEHHBIE W HEJIMHEHHBIX Kontponbasie paboter Ne 1...5
LIENU TIOCTOSIHHOTO U TIEPEMEHHOT0 TOKA; OIMK-3.1 OTueTsl 0 1a60PaTOPHBIM
pabotam Ne 1...6,
pacueTHOE 3aJlaHu€E, K3aMeH
3Harth:
(yHIaMeHTalbHBIe 3aKOHBI AnekTpoTtexHuku | OIIK-3.1 Tectbr Ne 6,7
JNEKTPUYECKUX U  MarHUTHBIX  LIETeH, KonTponbHbie paboTsr Ne
OCHOBHBIEC METOJIbI aHAJIM3a U pacueTa TOKOB 6,7,10
U HampsHKEHUH  OpU  CTal[MOHapHBIX Otuets! 1o 1126. paboTam No
MPOLECCAaX B AJIEKTPUYECKUX M MArHUTHBIX 7,8,11,12,13
HETsIX; 9K3aMeH
METO/Ibl pacyeTa NepeXoJHbIX MPOIIECCOB B KonTtponsHbie padoTsr No
JIMHENHBIX 3JIEKTPUUECKUX 1ENAX B 8,9,10
YCTaHOBHUBIIUXCS PEKUMAX IIPU Pa3IMYHBIX OIIK-3.2 OTueTsl 110 1a00OpaTOPHBIM
BHJIaX UICTOYHUKOB DHEPIUU pabotam Ne 9,10,
pacueTHoe 3a/laHue, 3K3aMeH
OCHOBBI TEOPHH [OCTOAHHOTO, [EPEMEHHOTO | - 3 5 Tector Ne 8,9
IEKTPUUYECKOT0 U MAarHUTHOTO MOJIEH; 9K3aMeH
TEOPUIO  LENEe ¢  pacnpencsieHHbIMU Tect Ne 7, KouTponbHas
rnapameTpamu OIlK-3.3 pabota Ne 10
9K3aMEH
Ymerb:
pacCUuTBIBaTh JIMHEWHBIE JJIEKTPUYECKHUE Konrponbnas padora Ne 7
Henu c MEPUOTMHMECKUMH. | yow- 3 Otuer no nabopatopHoit
HECUHYCOUJAIBHBIMA  HAIPSDKEHUSMU U pabote Ne §,
TOKaMU 9K3aMeH
[IPUMEHSATH OCHOBHBIE ypaBHECHUS, Tectbr Ne 6
MEPBUHBIC M BTOPHWMHBIC —MApaMETPRL, | o 3y Otuer o nabopatopHOit
ONUCHIBAIOIINE YETBIPEXIOJIOCHUKN, K UX pabore Ne 11,
aHAJIM3Y U pacyeTy 9K3aMeH
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Konsl
3annaHupoOBaHHBIC PE3yJIbTAThl OOYUYCHUS | MHIMKATOPOB O1eHOYHOE CPEACTBO
10 JUCLUIUINHE JOCTIKCHHS (TMI ¥ HAUMEHOBAHHUE)
KOMIICTCHIINHU
paccunuThIBaTh HECUMMETPHUUHBIE Kontponbhas padota Ne 6
TpexQaszHble LIEeNU C TOMOIIBI0 METOoa OITK-3.1 Otuert no nabopaTopHOi
CUMMETPUYHBIX COCTABJISFOLINX ) pabote Ne 7,
9K3aMeH
paccunThIBaTh IEPEXOJHbIE MPOLECCHl B KonTtponsHbie padoTsr No
JUHEHHBIX  JJEKTPUYECKUX  LEeMAX MpHU 8,9,10
Pa3INYHBIX BUJIaX UCTOYHUKOB SHEPIUHU OIlK-3.2 OTueTsl 110 1a00paTOPHBIM
pabotam Ne 9,10,12,13,
pacueTHoe 3a/laHue, 3K3aMeH
IIPUMEHATH OCHOBHBIE YPaBHEHMS,
OIHCHIBAIOLINE 3JIEKTPOCTATHYECKOE, Tects No 8.9
MarHMTOCTaTUYECKOE U IEPEMEHHOE OIIK-3.3 SK3AMOLL ’
3JIEKTPOMAarHUTHOE I0JIe, K MX aHAINU3Y U
pacuery;
MIPUMEHATHh OCHOBHBIE YPAaBHEHHSI, Tect Ne 7
ONMCBIBAIOLIUE LENU C PACTIPEACICHHBIMU Konrponsnas padora Ne 10
rmapaMeTpamMy B yCTAHOBUBIIEMCS U OIIK-3.3 OT4eTsl 110 JTA0OPATOPHBIM
IIEPEXOHOM PEKUMAX, K UX AaHAJIU3Y U pabotam Ne 12,13,
pacuery 9K3aMeH

Conep:kanue oneHOYHBIX cpeacTB. llIkana u KpuTepuu OLeHNBAHUSA

A) I TeKy1ero KOHTPOJisi yCreBaeMoOCTH:
3 kypc

— TECTUPOBAHMUE:
Tect Nel «AHanu3 JIEKTPUUECKUX LENEH TOCTOSHHOTO TOKA»
Tect Ne2«IIpocTbie Ienu CUHYCOUIATBHOTO TOKa
Tect Ne3 «Pa3BeTBiIEHHbIE LIENHM CUHYCOUIAIBHOTO TOKA»
Tect Ne4 «Pe3zonanc B RLC-niensix CHHyCOMAaIbHOTO TOKa
Tect NeS «Tpéxdazubie nenn»

— KOHTPOJIbHBIE paOOTHI:
Kp Nel «DKBUBaNIEHTHBIE TPEOOPA30BAHUS B IIEKTPUUYECKHX IIETISIX TOCTOSIHHOTO TOKa
Kp Ne2 «Onpenenenre napameTpoB ANEKTPUUECKUX ENE MOCTOSIHHOTO TOKA C OJJHUM UCTOYHUKOM
JIEKTPUYECKOU SJHEPIUN»
Kp Ne3 «OnpeneneHre TOKOB B BETBSIX Pa3BETBIEHHBIX JIEKTPUYECKHX LIETIEN C UCIIOIb30BAHUEM
3akoHOB Kupxroda, METo1oM KOHTYPHBIX TOKOB U y3JIOBBIX MTOTEHIIUATOB)
Kp Ned4 «Onpenenenre napameTpoB BETBU ANEKTPUUECKON LEMH CUHYCOUIAIBHOTO TOKA
Kp NeS «Pacuer MarHUTHBIX Lenen

— OTYETHI JIAOOPATOPHBIX PadOT;
Ortuer o JIB 1. 3Mepenus u npeoOpazoBaHus B AJIEKTPUUYECKHX LIETIAX
Otuer nio JIb 2. AHanu3 3J1eKTPUYECKON 1IEMTU METOJ0M HaJI0KEHUS
Ortuer no JIB 3. VccnenoBanne HEpa3BETBIEHHBIX LENEH CHHYCOUJAIBHOTO TOKA.
Otuer nio JIb 4. VccnenoBanne pa3BeTBIEHHBIX IIEMEH CUHYCOUAAIBHOTO TOKA
Ortuer no JIB 5. VccnenoBanue pe3oHaHca B UEMSAX CHHYCOUAAIBHOTO TOKA.
Otuet o JIB 6. UccnenoBanue Tpéxda3HbIX 1ene.

— pacuetHoe 3aaHue «Pacy€r anekTpuyeckux uemnei (o BapuanTam)y;

4 kypc
— TeCTUPOBAHUE;
Tect Ne6 «HUeTbIpeXIOIIOCHUKY B TUHEMHOM PEKUME
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Tect Ne7 «llenu ¢ pactpeieIeHHBIMU ITapaMETPAMH B yCTAHOBUBIIEMCS PEKUMEN
Tect Ne8 «OnekTpocraTnyeckoe 1 MarHUTOCTATUYECKOE MOJIE»
Tect Ne9 «Ypasuenus Jlamnaca u Ilyaccona. [lepemeHHOE 371€KTPOMAarHUTHOE TIOJIE»
— KOHTPOJIbHBIE PaOOTHI:
Kp Ne6 «MeToa CMMMETPUYHBIX COCTABIISIOIINX)
Kp Ne7 «JIuHeiHble Leny ¢ NepuoANYeCKUMU HECUHYCOUIATbHBIMU HAIPSDKEHUSIMU U TOKaMU
Kp Ne§ «PacueT nepexoaHbIX MPOLIECCOB B IIETSIX BTOPOT0 MOPsiIKa KIACCUYECKUM METOIOM»
Kp Ne9 «Pacuer nepexoaHbIX IPOLECCOB B LIETISIX IEPBOTO MOPsIKA ONEPATOPHBIM METOI0M»
Kp Nel0 «Pacuer nepexoIHbIX IPOLECCOB B LIEIAX C paclpeeeHHbIMU [TapaMeTpamMmm»
— 3aIUTHI TAOOPATOPHBIX PadoT;
Otuer no JIB 7. MccnenoBanne CMUMMETPUYHBIX COCTABIISIFOIIMX HECUMMETPUYHOMN CHCTE-Mbl TOKOB
Otuer no JIb 8. NccnenoBanne HECMHYCOUTATbHBIX HAMIPSKEHUN U TOKOB B AJIEKTPUUEC-KUX LIETIAX
Otuer no JIB 9. UccnenoBanue aneproiuyeckoro paspsijaa KoHaeHcaTopa.
Otuer no JIB 10. UccnenoBanue konedaTeaIbHOTO pa3psiia KOHIAEHCATOpa
Otuet no JIB 11. MccnenoBanre macCUBHBIX YETHIPEXTIOIIOCHUKOB.
Otuet o JIB 12. Pexxumbl paboThl JUIMHHON JTUHUH 0€3 oTepb. CTOSYNE BOTHBI.
Otuer no JIB 13. Pexxumbl paboTh! JJIMHHON JTUHUM € TOTepsAMU. [IpsMble 1 0OpaTHBIE BOJIHBI
— pacueTHoe 3anaHue «Pacu€r mepexoAHbIX MPOLECCOB B JUHEHHBIX 3JIEKTPUUYECKHUX LEMSAX»
(o BapuaHTam);

Couepmalme OLICHOYHBIX CPEACTB:

4 kypc
Tect Nel «AHAJIN3 3JIEKTPUYECKHUX 1eNeld MOCTOSTHHOT0 TOKa)

1. Eciii conpoTHUBIIEHHUS BCEX PE3UCTOPOB OJMHAKOBBI U paBHBI 6 OM, TO BXOJIHOE COIIPOTHBIICHHE
CX€MBI, U300paKEHHOM Ha PUCYHKE, PAaBHO. ..

1/ R1
| —
L
L’ RZ
| —
L
i» R2
| —
L |
1
o U [ )
a) 11 Om 0) 36 Om B) 18 Om r)2 Om



2. Comportusienuss R, , R, R, coequHEHbI. ..

R

—1 1

[ 1] L]

ZHR4 SH

L] 1]
2% 2%

a) TPEYroJbHUKOM  0) 3Be37oi B) apaJljieabHO T') IOCJEeI0BATENHLHO

3. Ecam conmpoTUBIIEHUS BCEX PE3UCTOPOB OJMHAKOBBI M paBHbl 6 OM, TO SKBHUBAJIEHTHOE
COIIPOTHBIICHHE MTACCUBHOM PE3UCTUBHOM LIeNH, N300paKeHHOM Ha PUCYHKE, PABHO. ..

]
|

R

1
S|

a) 1,5 Om 0) 2 Om B) 3 Om r) 6 Om

4. Ecniu HanpshKeHHsI Ha TPeX MOCIIE0BATEIbHO COEIMHEHHBIX PE3UCTOpax OTHOCATCS Kak 1:2:4,
TO OTHOILIEHHE COTIPOTUBIIEHUI PE3UCTOPOB. ..

a) paBHo 1:1/2:1/4

0) paBHo 4:2:1

B) paBHO 1:4:2

I') 10J00OHO OTHOILEHUIO HanpsbKkeHui 1:2:4

5. Omnpenenure, Hpu KaKOM COEIUHEHMM (IIOCIEAOBATEIbHOM WIM MapajuIeIbHOM) ABYX
OJIMHAKOBBIX PE3UCTOPOB OYJIET BHIACIATHCS OOJBIIEE KOJIMUECTBO TEIJIOTHI U BO CKOJIBKO Pa3 ...

a) MpH MapajyieIbHOM COEeMHEHHUH B 4 paza

6) IIpU MMOCJICA0BATCIIBHOM COCIMHCHUN B 2 pasa

B) IpY MapauIeIbHOM COEIMHEHUU B 2 pas3a
T') IPU TIOCJIEIOBATEILHOM COECIMHEHUH B 4 pa3a



6. B nenu u3BectHsl conporuBieHus R;=30 Om,R,=60 OM,R5=120 OmM u TOK B mepBOii BETBU
I,=4 A. Torna Tox I 1 MoutHOCTh P paBHBI...

1 R,
— 13—
i’ RZ
—
L
L’ R2
—
1
[ ] U [
a) [=9A;P=810Br 6) =8 A; P=960 Bt
B) [=7 A; P=540 Bt r) [=7A;P=840Br

7. OKBHBaJICHTHOE COIMPOTUBJIICHUC Yy4YaCTKa MOCIH, COCTOAIICTO M3 TPEX MapaljICIIbHO

COEIMHEHHBIX conpoTuBiaeHn HomuHaioM 1 Om, 10 Om, 1000 Om, paBHo...
a) 1011 Om 6) 0,9 Om B) 1000 Om r) 1Om

8. B nenu usBectHrl conpotusieHus R;=45 Om,R,=90 Om,R5=30 OM u TOK B niepBoii BeTBu [,=2
A. Toraa Tok I u MmomHOCTH P 11€M COOTBETCTBEHHO PABHHI. . .

A ! |
E ] I e
< ?I 1y v/ ey ¥/ £y

a) =7 A; P=840 Bt 6) [=9A;P=810Brt

B) =6 A; P=960 Bt r) [=6A;P =540 Bt
9. IIpoBo/Ia OAMHAKOBOTO JAWAMETPA U JUIMHBI M3 PA3HBIX MATEPHUAIOB MPH OJTHOM H TOM e TOKE
HarpeBaroTCs CIEAYIOUIMM 00pa3oM. ..

a) caMasi BbICOKasl TEMIIEpAaTypa y METHOTO NMPOBOJIa

0) camasi BRICOKas TeMIepaTypa y allOMHHUEBOTO IPOBO/IA
B) IPOBO/Ia HArPEBAIOTCS OJJMHAKOBO
I') camas BbICOKasi TEMIIEpaTypa y CTaIbHOTO IPOBOJA

10. Ilsate pesuctopoB ¢ conpotusieHussiMu R=100 Om, R,=10 Om, R5=20 Om, R4=500 Om, Rs=
30 Om coeauHeHbI MapauienbHo. Hanbombmmmii Tok OyieT HabIroaaThes. . .

a) B R 0) B R4 B) BO BCEX OJIUH U TOT ke r)B R, uRs

11. Mecto COCIUHEHUS BETBEU BHGKTqueCKOﬁ OCIu — 3TO...

a) KOHTYp 0) BETBb B) HE3aBUCUMBIN KOHTYP T) y3e1

12. Y4acTok 371€KTpUUECKOH LIeTH, IO KOTOPOMY IIPOTEKAET OJIMH U TOT K€ TOK Ha3bIBAETCH. . .

a) BETBBIO 0) KOHTYpOM B) y3JIOM ') HE3aBUCUMBIM KOHTYPOM



13. CoOBOKYMHOCTb YCTPOWCTB M OOBEKTOB, OOpPa3yIOMIMX MyTh IS DJIEKTPUYECKOTO TOKa,
3JIEKTPOMAarHUTHbIE MPOLECCHl B KOTOPBIX MOTYT OBITH ONHUCAHbl C IMOMOIIBIO HOHATHH 00
AIIEKTPOABIDKYIIEH CHITe, DTIEKTPUIECKOM TOKE M AJIEKTPHUYECKOM HANpsHKEHUU Ha3bIBACTCH. . .

a) ucrounukom JD/1C

0) BETBBIO JICKTPUUCCKOH TN

B) Y3JIOM

T') SJIEKTPUIECKOH TETTBIO

14. OO0wiee KOIMIECTBO BETBEN B JAaHHOI CXEME COCTABIISET. ..

R, L
[ 1 >
L
0] .

L

3
[3 E3
VD R,

]
L |

a) 1Be 0) Tpu B) MSTh T) YeThIpe

15. MomHocTs, BBIIEISIONIAsACS BO BHYTpeHHeM compotuBieHuM uctouHuka OJC R,
COCTaBMT. ..
ll

[ k=80m

a) 8 Br 6)30 Br B) 32BT r) 16BT

ITo pe3yjibTaTam TecTa BHICTABJIAETC:
— 2 Gainna, eclid IpaBUIILHO BBITIOJHEHO HE MeHee 80% 3amanuid.
— 1 6ann, ecnu paBUIILHO BITIOIHEHO 50...79% 3amanuii.

Tect Ne2«IlpocThlie Henu CHHYCOMIAIBLHOIO TOKA»

1. Eciin émkoctHOE conpoTtuBiieHre C — 3jaeMeHTa X;, TO KOMIUIEKCHOE COMPOTUBIIEHUE Z, 3TOTO
3JIeMEHTa OTpPEIEsIeTCs KakK. ..

a)L-< =C 0)Z- =X
C
B) Zo =—jXc F)Z(' =jXC

2. NUanykxTuBHOE conpoTuBieHue X L. mpu yriaoBoit yacrotre ®=314 pazn/c u Benuunne L=0,318
I'n, cocraBur... I

o Y Y\,
a) 0,318 Om 6) 100 Om B) 0,00102 Om r) 314 Om



3. HpCHCTaBHCHHOﬁ e COOTBCTCTBYCT BCKTOPHAA AUarpamMma. ..

1 R L
.—:_NY\_.'
UR UL -~
U
a) i 0) . i

v
T
\ 4

B) Uk T) UL ATy u

U, !

4. Tlpu nanpsoxenuu u(t)=100sin(314¢) B HauanpHas ¢a3a Toka i(?) B EMKOCTHOM demeHTe C
COCTaBHT. ..

a) /2 pan 0) -7/4 pan B) 0 pan r) 31/4 pan

5. Ecnm gacrota f'yBenuuutes B 2 pasza, TO EMKOCTHOE CONpoTuBieHne X C ...

a) HE U3MEHUTCS 0) yBemuuuTCs B 2 paza
B) YMEHBIIUTCS B 4 pa3a I') yMEHBIIUTCS B 2 pa3a

6. IIpencraBieHHON BEKTOPHOM UarpaMMe COOTBETCTBYET. ..

u

[
»

o=m/2

I

a) MoclieJIoBaTeIbHOE COeIMHEHUE PE3UCTUBHOTO R U MHIYKTUBHOTO L 3leMeHTa
0) émkocTHOM AteMeHT C

B) UHIAYKTUBHBIN 3JIEMEHT L

I') PE3UCTUBHBIN JIEMEHT R

7. EmxoctHOE conpotusnenue Xc npu Benuunne C=100 mx® u gactote =50 'l paBHoO. ..



a) 31,84 Om 6) 31400 Om B) 314 Om r) 100 Om

8. HauanbHas ¢aza HanpsxeHus u(?) B EMkocTHOM 3nemenTe C npu Toke i(2)=0, Isin(314t) A

paBHa... C
— I
u
—_
a) 7/4pao 0) 7z /2pao B) Opao r) —7z/2pao

9. BexTtopHOit AarpaMMe COOTBETCTBYET CXEMa. . .

a) L C 0) L R
— Y — Y YN[ ]
B) R r) C R

Eﬁ
g

10. B uHIyKTUBHOM dJIeMEHTE L. ..

a) HaIlpsDKEHUE U, (7) COBIIAZAET C TOKOM iz(?) 1o (asze

0) HampsDKEHUE U, () ¥ TOK i(t) HAXOIATCS B MPOTUBO(a3e

B) HaIpsDKEHUE u.(1) OTCTaéT OT TOKA ir(?) 1o ¢ase Ha 7/ 2 pao
T') HaNpsDKEHUE U (?) onepekaeT ToK i (?) mo dasze Ha 7z/2pao

11. B akTuBHOM 351€eMeHTE R...

a) HaIlpsDKEHUE u(?) COBIAJAET C TOKOM i(?) o (aze

0) HampsDKEHUE (1) U TOK i(t) HAXOATCS B MPOTHUBOGA3e

B) HaIpsDKEHHE u(?) OTCTA&T OT TOKA i(?) 1o ¢ase Ha 7/ 2 pad
T') HaNpsDKEHUE U(?) omepexkaeT Tok i(?) mo ¢aze Ha 7 /2 pad

12. B emxocTHOM 3nemeHTe C...

a) HaNpSDKEHUE U(?) COBMATAET C TOKOM i.() 1O (aze

0) HampsDKEHUE U () U TOK i () HAXOAATCS B IPOTUBO(da3e

B) HaIIPsDKEHUE U (1) OTCTAET OT TOKa i.(?) Mo (aze Ha 7 /2 pao
T') HaNpsDKEHUE U.(1) OTlepexaet ToK i.(?) mo dasze Ha 7 /2 pao

ITo pe3yjbTaTaM TecTa BHICTABJISIETCS:
— 2 Oaina, eclid MPaBUILHO BBIMIOJHEHO HE MeHee 80% 3a1aHuid.
— 1 Gann, ecnu mpaBuIBHO BhITIONHEHO 50...79% 3amaHui.

Tect Ne3. Tema: «Pa3BeTB/IEHHbIE el CHHYCOMIAIbHOI0 TOKAa»

1. CuMBOJIBHBIN METOA pacqéTa napameTpoB Lenei CUHYCOHUJAJIbHOI'O TOKA ITO3BOJIACT
HEMMOCPCACTBCHHO OIPCACIUTD

a) KOMIIJICKChI Z[eI\/IICTByIOH_[I/IX 3HA4YCHHUH napameTpoB BHeKTqueCKOﬁ OCIIn

6) KaK KOMIIJICKCBI, TAK 1 MTHOBCHHBIC 3HAYCHUS ITapaMCTPOB LCIIN

B) MTI'HOBCHHBIC 3HAUCHUA ITapaMETPOB LICIIHU



2. XapakTtep NOJHOrO CONPOTHUBIIEHUS LIENN CUHYCOUJAIBHOTO TOKA

a) He 3aBHCHUT OT YacTOTHI ACHCTBYIOLIETO HANPSKEHUS WIN MPOTEKAIOLIEro ToKa

0) 3aBHCUT OT 4acTOThI JEHCTBYIOLIET0 HAPSYKEHUS WIIM IPOTEKAIOIIET0 TOKa

B) 3aBHCUT OT YacCTOThI ACHCTBYIOLIETO HAPSXKEHNUS WM MPOTEKAIOLIET0 TOKa TOJIBKO MPU
pe3oHaHce

3. KauecTBeHHBIN KOHTPOJIb PE3YJbTATOB aHATUTUYECKOTO pacy€Ta napamMeTpoB Lienen
CHUHYCOMIaJIbHOTO TOKA MO3BOJISIET BBHIIOJIHUTH

a) BEKTOpHAsl uarpaMmma TOKOB

0) BEKTOpHas AuarpaMma HanpsoKeHUH

B) COBMEIIEHHAs BEKTOPHAs AMarpaMMa TOKOB M HaIlpsDKEHUH

I') BEKTOpHAs JarpaMma TOKOB U Tonorpaduyeckas JuarpaMmma MoTeHIHaIOB TOUEK LEenH

1) BEKTOpHAs TMarpaMMa HarpspkeHUi 1 Tororpadudeckas [uarpaMma moTeHIIHAIOB TOUEK

LEMH.

4. Yemy paBHa BenumuuHa noiaHoro conpotusiaeHus RLC BetBu, eciu R = X = X¢c =2 Om
a) 6 Om
6) 1 Om
B) 2 OM
r) 4 Om

5. Moskert i yrou casura a3 Mexay BEeKTOpaMH IMHTAIONIETO HAPSHKSHUS ¥ TOKa
naccuBHOro RLC-ByXIOIIOCHUKA MpeBbIaTh + 90°7

a) /la, moxer

0) Her

B) 2/1a, mpu ycioBuu

Masagn

L
¥R T "
_/

6. s cnenyromen CXeMbl YK@KUTE BEJIUYUHY COIIPOTUBIICHUS
Xc KOHJEHcaTopa, IIPY KOTOPOM IIPH 3aMbIKaHUU Kitoda K IOKa3aHUE aMIlepMerpa A He
U3MEHAETCS
a) XC = XL/Z
6) XC = XL
B) XC = 2XL
F) XC =R

Ilo pe3yjibTaTam TecTa BHICTABJIAETCS:
— 2 Gainna, eclid IPaBUIILHO BBITIOJHEHO HE MeHee 80% 3amanuid.
— 1 6ann, ecnu paBUIIBLHO BITIOIHEHO 50...79% 3amanuii.

Tect Ne4. Tema: Pezonanc B RLC-uensix cMHHYCOMIAJIbHOTO TOKA.

1. Ecnu nanpspkenue Ha 3axumax koutypa U =20 B, To TOK IIpu pe30HAHCE B MOCIIEI0BATEIHHOM
nenu ¢ napamerpamu: R =100m, L =1mln, C =1muxd paBeH...

a)2 A 6)1A B) 2,5 A r) 0,5 A

2. YcinoBue BO3HUKHOBEHHUS pE30HaHCa B IMOCJIICA0OBATCIIbHOM KOHTYPC UMCCT BHUM. ..
a) b[, = bC 6) Zziﬁ = O B) R = O r) X[‘ = xC

3. Pesucrop ¢ akTUBHBIM comnpoTuBicHrHeM R = 100w, xoHmeHcatop eMkocThio C =100mk®@ u
KaTyllka € WHAYKTUBHOCTBIO L =100Mm/1 coenuHEHBbl IOCIENOBATENbHO. Toraa mOJHOE

10



COIIPOTHBIICHHE LIENH Z TPU PE30HAHCE HAMPSHKEHUH PaBHO. ..
a) Z=10 Om 6) Z=200 Om B) Z=100 Om r) Z=210 Om

4. 3HaveHne yria caBura (az Mexay HanpspKeHHEM M TOKOM Ha BBIXOJIE KOHTYPA, HaXOASAIIEroCs
B PSKHME pe30HaHCa, PaBHO. ..

a) +£180° 6) O° B) + 90° r) +45°

5. Ecnu B pexume pe3oHaHca HaNpsDKEHHH mokasanusi npubopoB: U =30B, U. =408 10
NOKa3zaHHe BOJIbTMETpa n3Mepstomero U . pasHo...
R L C

e Y

PV

P
@& A

a) 70 B 6)30B B) 50 B r)40 B

6. YcioBue pe3oHaHca TOKOB UMEET BHU/I. ..

R, R
R —R. =0 6 X, X v R R
AR == YRex mex XN Do T R

L -

7. BepHBIM ypaBHEHHEM JJIS1 MOILHQCTU uenHC;DH pE30HaHCE PYHET. ..

a) P=0 6) S=Q B) Q=0 r) P=Q
8. B nmocnenoBarensHoi R,L,C-1ienu pe3oHaHC HanpsKEHUH Mpu 4acToTe ¥ U MHAYKTUBHOCTH L

HacTymnaer, eciau EMkocTb C paBHa...

a) wlL 0)w’ L’ B) oL T)

> L

9. Eciiu R=50 Owm; L=0,2 I'n; C=5 Mk®D, TO pe30HaHCHAS YacToTa ¢V, KOHTypa paBHA...
R L

a) 250 ¢! 6) 134 ¢ B) 4000 ¢! r) 1000 ¢*
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ITo pe3yjbTaTam TecTa BHICTABJIAETC:
— 2 Gaina, eclid IpaBUJIILHO BBITIOJHEHO HE MeHee 80% 3amaHuid.
— 1 Gann, ecnu mpaBuIbHO BhITIONHEHO 50...79% 3agaHuil.

Tect NeS. Tema: Tpéxdasubie uenu.
1. Ins1 y31a «a» 1aHHOW CXeMbl KOMILUIEKCHI (Da3HBIX U JIMHEHHOTO TOKOB CBSI3aHbI YPABHEHUEM. . .

7
A e -
7
B B'
1.

a) [1 = jc'u + j/)( 6) ]4 = [-uf - jaf)
B) [.A = ju/) + j((l r) ['A = ju/) - j(‘u
2. 3nayeHus (Ha3HbIX TOKOB PABHBI. .. A e 4
2 Om
Ur=380B
22 Om 22 Om
v
C o < b
B e
380 380 380+/3 380
Y _173A ——— =10A - =5,75A
a) > , 0) 522 B) > 30A 1) 355

3. Ecu B naHHOM Tpéxha3HOM 1enn OTKIIOUUTH a3y «a» Harpy3Ku, TO 3HaueHHUs TOKOB I z u 1
OyIyT COOTBETCTBEl A MBHBI =




a)20A,20 A 0) 220/19 A, 220/19 A B) 10 A, 10 A r) 380/19 A, 380/19 A

4. Ecmu R=X , =22 Om u noka3anus amnepmerpa pA , =10 A, To amnepmeTpsl pA 5 , pA ¢, pA
o COOTBETCTBEHHO MOKAXYT. ..

A PAA
[ R
0
PA, X,
C PAc
B o PAB
a)10A,10A,0 6) 10 A, 10 A, #0
B) 10/3 A, 103 A0 r 103 A, 103 A, 20
5. Hampsixkenue U,; B MPEACTABICHHON CXEME Ha3bIBACTCH. . .
A e
E “ a
B o——— U T
AB
Z b
C e
v
N e
a) TMHEVHBIM HaNpsKECHUEM 0) cpelHEeKBaIpaTUYHBIM HAIIPSHDKEHUEM
B) CPETHUM HANPSHKEHUEM ) ¢a3HBIM HANPSHKEHUEM
6. Hanpsixerne U/, B TIpeiCcTAaBJIEHHOMN CXeMe Ha3bIBAETCS. ..
A e
C ¥,
B e—— T
VA b




a) (pa3HBIM HATIPSHKEHUEM

0) cpeAHUM HaANPsDKCHHEM

B) JIMHEWHBIM HAMPSHKCHUEM

T') CpEAHEKBAIPATUIHBIM HATIPSKCHUEM

7. B tTpéxdaznoii nernu 06T 3amMepeH (a3Hblil TOK [,=7 A, TOr/1a TUHEHHBIN TOK /5 paBeH...

A

L

[ F

Zb
C e jvb\
N e
a)4 A 0)23A B) 12 A r)7A

8. B tpéxdazHoii nenu npu COSTUHEHUH 0 CXEME «3Be3J/la — 3Be3/Ia C HEHTPaTHLHOM MTPOBOJIOMY
MIPU CUMMETPUYHON Harpy3Ke TOK B HEUTPAJIbHOM MPOBOJIE PABEH. ..

a) [y =1,+1,6)1,=1,+1,+1 #08) 1, =1 +I1)1,=0

9. B tpéxda3zHoii nienu mpu COeIMHEHUH M0 CXEMe «3Be3/la — 3Be3/la C HEUTPaIbHOM MPOBOJIOMY
TOK B HEMTpaIbHOM IIPOBOJIE ONpeeIseTcs o GpopmyIe. ..

a) Ly =1,+1,6) Iy=1,+1,+1, B) [y =1,+1. ) Ly =1,+1,

10. B tpéxda3zHoii 1ienu Harpy3ka coeJuHEeHa Mo cxeMe «3Be3na» (aznoe Hanpsbkenue 380 B,
JIMHENHOE HaNpPsSKEHHUE PABHO. ..

a) 380 B 6) 127 B B) 220 B r) 660 B

11. TIpu o6psiBe ¢da3bl B Tok B HEUTpanbHOM MPOBOJIE PABEH ...

I, &
O .

r, [Fa

ISAS Ze Zn

a) in = i/\ +1C 6) -In = I/\ _1C B) in :i/\ I(_ l_‘) in = iA



12. CooTHouleHNE MEXIY JIMHEHHBIMH U (pa3HBIMU HANIPSDKEHUSIMA B CHMMETPUIHOMN
Tpéxda3HoH 1leny UMeeT BUJ ...

Ij’/O/.,\<> \UA .AB Z

C .B » B >

ik

2) Us _ Usp 6) Ug > Uyp B) Uy < Uyp r) Uy _BUsg .

13. Eciu u3BECTHBI IA, IC, I , TO TOK B (paze B 11?.13

AO 4
0

I
cf) Ig\IB

‘ﬁv—z—
o

a) l,=1,+1.-1, 6) Py=10,—i,—1I.
B) jB :[—A +j’\" _jC F) jb’ :jA _j(' _j.\-'

14. CooTHoMIEHHE MEX Ty TUHEWHBIMU U (pa3HBIMU HANPSDKEHUSIME B CHMMETPUYHON TpExdazHOn
L[ENIU UMEET BU[. ..

é Wi, Uas s
O
ui) S o, z 5

oy

a) Uas = Ua 0) Uas =3Ux B) Uas — N@UA ) Uag < Ua.

15. Yro oOycnaBauBaeT HECUMMETPUYHOCTh HArpy3KH B CXEME COEIMHEHHUS HCTOYHUKA H
npuéMHUKa "3B€3/1a - 3B€3/1a C HEUTPAJTIbHBIM TPOBOAOM"?

a) Paznuuune ¢a3HpIx TOKOB

0) Paznuure MTMHEHHBIX TOKOB

B) [losiBeHue HanpsikeHHe CMELEHUs] HeUTpaiin

r) Paznuune B Gpa3zHbIX HAMPSOHKEHUSIX HATPY3KU

n) IosiBneHue Toka HeMTpamu
16. Ykaxure, moueMy 3ampeniaeTcsl yCTaHaBIMBATh MIPEAOXPAHUTENN B HEUTPAIbHOM MPOBOAE?

a) Ilpu cropanum mnpegoxXpaHUTENs] HAa HEUTPAIbHOW TOYKE HArpy3kd BO3HHUKAET
HaNpsDKEHUE, 10 BeIMYUHE paBHOE (pazHOMY

6) Ilpu cropanuu mnpenOXpaHUTENsT HAa HEUTPaTbHOM TOUYKE HArpy3KH BO3HHUKAET
HaIpsKEHUE, 110 BEJIMYMHE PAaBHOE JINHEUHOMY

B) llpu cropanuu mpenoXpaHHUTENs  HANPsHKCHHWsT Ha (a3ax HArpy3Kd CTaHOBSTCS

15



Pa3IMYHBIMU TI0 BEJIMYUHE
17. AHanu3upys BEKTOPHYIO AMarpaMMy TOKOB M HampsDKEHUN BBIOEpUTE KaKHe DIIEMEHTHI

1

It

=

BKJIFOUCHBI HAarpy3Koii B a3y a
a)R
0) RL
B) RC
r) L
n) C

18. Ykaxute, BOSHMKAET JIM TOK B 3aMKHYTOM TpeyronbHuke ABC ot aeiictBus tpex D/C: ey, ep
U ec TIPU COeIMHEHNH TPEX (a3 reHeparopa Mo cXxeme TPEyTroJIbHUK U MIPU OTCYTCTBUU HArpy3ku?

a) Bo3HukaeT 00sbII0M ypaBHUTEIbHBIN TOK

6) Bosnukaer, 1. k. ¢pasubie D/IC e4, ez U ec MMEIOT OIMHAKOBOE HAIIPABJICHHUE

B) He BoO3HMKaeT, T. K. anreOpandeckas CymMMa JEHCTBYIOIIMX B KOHTYpE KOMIUIEKCOB
SJIC B m1060i1 MOMEHT BpEMEHH paBHA HYIIO

ITo pe3yjabTaTaM TecTa BHICTABJISIETCS:
— 2 Oaina, eclid MPaBUJILHO BBIMIOJHEHO HE MeHee 80% 3a1aHuid.
— 1 Gamnn, ecnu mpaBuIbHO BhITIONHEHO 50...79% 3amaHui.

KonTtposbnasi padora Nel: «JKBHBaJIeHTHbIC NPeoOPa3oBAHMA B JICKTPHYECKHX HeIsX
MOCTOSTHHOT0 TOKa»

Ornpenenutb BXOJHOE COMTPOTUBIIEHUE CXEMBI MEXKY 3a)KUMaMHU & - b
Bapwuant 1
) R, R, R
—r—] —

Ri,,OMm | R,,OM | R;,OMm | R, OM | Rs,OM | Rs,OM | R;,Om | Rg, OM
180 300 300 200 600 100 160 400

Bapuant 2

16



[}

R, Om R,, OM R;, OM R4, OMm Rs, Om Rs, OM R;,Om | Rs, OMm
40 50 60 70 80 90 100 120

ITo pe3yabTaTaM KOHTPOJILHOM PadOTHI BHICTABJISACTCS:
— 3 Gajuta, eciu MpaBUIILHO BBINOIHEHO He MeHee 80% 3aaaHuil.
— 2 Gamna, eciu MpaBUILHO BeITIONHEHO 50...79% 3amanuid.

KonTpoabHas padora Ne2: «OnpenesieHue napamMeTpoB JIeKTPUIECKHUX Leneil MOCTOSIHHOTO
TOKA C OJITHUM HCTOYHUKOM IJIEKTPHUYECKOI IHEPrUum»
Onpenenuts CONPOTHBICHUE pe3ucTopa R

,h R Ry bR
— —
Ui Uiz
U
r"n Y
Bapuanr 1
U,B Rii,OM | R, OM | Ry, OM | Ry, OM 3amaBaemas BeJIMYHMHA
45 5 10 10 5 L =2A
Bapuaur 2
U,B Rii,OM | Rz, OM | Ry, OM | Ry, OM 3amaBaemas BeIMYMHA
21 4 10 8 6 U,=4B

ITo pe3yabTaTaM KOHTPOJbLHOI PadoThl BHICTABJISIETCS:
— 3 Oanna, eciu MpaBUIBLHO BHITIONHEHO HE MeHee 80% 3a1aHui.
— 2 Ganna, ecnu MpaBUIbHO BeIToNHEHO 50...79% 3amanuid.

KonTposbnasi padora Ne3.

3amaua 1: «OnpenesieHue TOKOB B BeTBSIX PAa3BETBJIEHHBIX JIEKTPUYECKHUX Ienei ¢
HCI0JIb30BaHUeM 3aK0HOB Kupxrogay.

3amucath B 0011IeM BUJIE ypaBHEHUS, HEOOXOIUMBIE JIJIsl HAXOKICHUSI TOKOB B BETBSIX CXEMBI
AJIEKTPUUECKOH 11ern 1o 3akoHam Kupxroda.

Bapwuant 1

17



3agaua 2: «OnpenejieHue TOKOB B BEeTBSX Pa3BeTBJIEHHBIX JJIEKTPHUUYECKHUX Iemnei
METOI0M KOHTYPHBIX TOKOBY.

Jnis ycnoBust 3agaun 1 3amucats B 00IeM BUJIE YpaBHEHHS, HEOOXOIUMBIE JITISI HAXOXKICHHS
TOKOB B BETBAX CXCMBbI 3J'I€KTpH‘-IGCKOI71 eI MECTOI0M KOHTypHLIX TOKOB.

3agaua 3: «OnpeaesieHne TOKOB B BeTBSIX Pa3BeTBJIEHHBIX JIEKTPHYECKUX Lenel ¢
HCMO0JIb30BAHNEM Y3JI0BbIX MOTEHI[HAIOBY.

Jnis ycnoBust 3agaun 1 3amucats B 00IeM BUJIE YpaBHEHHS, HEOOXOIUMBIE JIJISI HAXOMKICHHS
TOKOB B BETBSAX CXCMBbI 3J'I€KTpH‘-IGCKOI71 Iernun y3J'IOBI)IX IIOTCHIINUAJIOB.

ITo pe3yabTaTaM KOHTPOJILHOMH PadoTHI BHICTABJISETCSI:
— 3 Gaa, eciii MPaBUILHO BBITIONHEHO HE MeHee 80% 3a1aHui.
— 2 Gainna, eclid MpaBUIILHO BITIOIHEHO 50...79% 3amanuii.

KonTpoabHas padora Ned: «OmnpeneieHue mnapaMeTpoB BeTBH JJIEKTPUYECKOW Ienu
CHHYCOMIAJIBLHOT0 TOKA.
Onpenenuth TpeGyemoe pu @ = 10° pan/c U MOCTPOUTH BEKTOPHYIO AHATPAMMY

R L ] R C o L
ip Uy 7 Up U e Uy
7 U i
a) d) B)
Bapuanr 1
Cxema | R,Om | L,mla | C, mMxd Z, Om 3ananHas QyHKIUS OnpenenuTb
a) 5 5 - - u =50sin(wr +45%) U,
Bapuant 2
Cxema | R,Om | L,MI'H | C, Mx®D Z, Om 3amanHas GyHKIHS Onpenenutb
0) 5 - - Z=38V2, @=-22°| u=40sin(wz+135") u,.

ITo pe3yabTaTaM KOHTPOJILHON Pad0Thl BHICTABJISIETCS:

18



— 3 Gainna, eciid IPaBUIILHO BBITIOJHEHO HE MeHee 80% 3a1aHuid.
— 2 Ganna, ecnu MpaBUIbHO BbIoMHEHO 50...79% 3amanuil.

KontpoJubHas padora NeS: «Pacuer MAarHMTHBIX Lemnei».
ITpu 3agannoit BAX HenuHeHOro aneMeHTa TpeOyeTcsl OnpeeuTh yKa3aHHbIN B 3alaHUH
napametp. Pemenue 3agaun npoBecTH rpao-aHAIUTUYECKUM METOOM.

Bapwuanr 1
8 Om 13
C) 24B 8 Om us
BAX HD:
U,B 0 3 5 7 9 10
LA 0 0,5 1,0 2,0 3,5 5,0
Hatitu I
Bapwuant 2
60M 7|
N 1o g 6 Om /HJ
() U12 H>
2
BAX HD:

U, B 0 3 5 7 9 10
I, A 0 05 1,0 2,0 3,5 5,0
Haiitu U4,
Ilo pe3yjbTaTamMm KOHTPOJIbHOW PadoThl BHICTABJISIETCS:
— 3 Oainna, eciid IPaBUIILHO BBITIOJHEHO HE MeHee 80% 3amanuid.
— 2 Gaia, eclid MpaBUIILHO BITIOIHEHO 50...79% 3amanuii.

Ot4et no JIb 1. U3mepennsi u npeoOpa3oBaHUs B 3JIEKTPUYECKUX HEMAX

3apgaua 1.
HaiiTn s5kBUBaJICHTHOE CONPOTHUBIICHUE LENH OTHOCUTENIBHO YKA3aHHBIX 32KUMOB IIPHU

R]ZIO OM, R2: R3: R4:20 OM

do

bo

3apava 2.
[IpoBecTH TOMOJIOTMYECKUIN aHAIM3 AJIEKTPUYECKON LENU U COCTABUTHh YPAaBHEHHs IO 3aKOHAM

Kupxroda B o61mem Buse.

19



KOHTpONIbHBIE BONIPOCHL:
1. Crosiume BOJIHBI B JUIMHHBIX JIMHUSIX 0€3 MOTEPh: YCIOBUS BOSHHUKHOBEHUS, Tpad)MKH TOKOB,
HaIpsKEHUH U BXOJIHBIX COMPOTUBIICHUN OT JJIMHBI JIMHUH.
1. TlepBuuHBIE M BTOpUYHBIC MapaMETPbl JUIMHHOM JMHUM B pexuMax XosocToro xoaa (XX),
KOpoTKoTo 3aMbikaHus (K3) u peakTHBHOI Harpy3ok.
2. JlnvHHAs NTUHUSA KaK YETBIPEXMOJIOCHUK. Y PaBHEHUS JJIMHHON JJMHUH B KOMIUIEKCHOM BUJIE.
PacueT TOKOB M Hanps>KEHUM B Havasie U KOHUE JJIMHHOW JTMHUM B UCCIIEIYEMBIX PEXKUMAaX.
4. AXTUBHas MOIIHOCTb B PEXKHMAaX CTOSYEH BOJHBI.

(98]

ITo pe3yabTaram oT4eTa JIalOPATOPHOI PadOTHI BLICTABJIACTCH:
— 3 Gaa, eciii MPaBHILHO BEITIONHEHO He MeHee 80% 3a1aHui.
— 2 Gainna, eclid MpaBUILHO BITIOIHEHO 50...79% 3amanuii.

Ortuer no JIb 2. AHa/Iu3 2JIeKTPHYECKOH el MeT010M HAJIOKeHH

OHpeI[eJ'II/ITB TOKH BO BCCX BCTBAX CXCMBI B O6H.[CM BUC, UCHOJIB3Ys U PCUICHUA MCTOL
HaJIOXKCHHUA.

R3 R4

ITo pe3yabTaTaMm oT4eTa 1a00pPaTOPHOIl PadOTHI BHICTABJISACTCH:
— 3 Gayuta, eciu MpaBUIILHO BBINOIHEHO He MeHee 80% 3aaaHuil.
— 2 Gamna, eciu paBUILHO BeITIoNHEHO 50...79% 3amanuid.

Ortuer no JIB 3. UcciienoBanne Hepa3BeTBJIEHHBIX 1elNell CHHYCOUIAIbHOI0 TOKA

K uCTOYHMKY IE€pEeMEHHOr0 TOKa C HamnpsbkeHueM U NOIKIIOUYEHBI IIOCIEN0BATENBHO TPHU
npueMHuKa. OnpenenuTs TOK W HAIpsDKEHUS Ha BCEX ydacTKax LENH, MOCTPOUTh BEKTOPHYIO
Irarpammy.
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[y

Ri Xz Xic Rz Xor Xec R3 Xar Xac
¥ IJ_L | |J L o | %

Z1 Z2 Z3

/
-
L

=

Puc.1. Cxema c nocnegoBateNbHbIM COeANHEHNEM MPUEMHUKOB

Ne U, R,, XiL, Xic, R, XaL, Xac, Ry, | X3L,| Xic,
BapHAHTA B Om Om Om Om Om Om| Om Om Om
1 100 - 10 - 3 4 - 1 - 11
2 50 — 4 - 2 2 12 1 2 -

ITo pe3yabTaTaMm oT4eTa 1a00pPaTOPHOIl PadOTHI BHICTABJISACTCH:
— 3 Gaa, eciii MPaBHILHO BEITIONHEHO He MeHee 80% 3a1aHui.
— 2 Gainna, eclid MpaBUIILHO BITIOIHEHO 50...79% 3amanuii.

Ortuer no JIb 4. UcciienoBanne pa3BeTBJICHHBIX Lenell CHHYCONAAJIBLHOIO TOKA

AmnepmeTp, BKJIIOYEHHBIN B 11enu nmoka3biBaeT 1 A. HaliTu nmoka3anue BaTTMeTpa.

10 Om

ITo pe3yabTaram oT4yera JIalOPATOPHOIl PadOTHI BLICTABJIACTCSH:
— 3 Oainna, eciid MPaBUIILHO BBITIOJHEHO HE MeHee 80% 3a1aHuid.
— 2 Oayuta, ecli IPpaBWILHO BBIMOMHEHO 50...79% 3amaHuii.
9

Ortuer no JIB 5. UcciienoBanue pe3oHaHca B HeNsAX CHHYCONAAJIBHOIO TOKA

KOHTpPOJIbHbIE BOMNPOChI:

1. Y710 Takoe pe3oHaHC TOKOB?

2. B Kakoun uenu un npu Kaknx ycioBusax BO3HMKAET pe30HaHC TOKOB?

3. Mo Kakon hopMyJsie MOXKHO BbIHUCIINTb PEe30HAHCHYI0 YaCcTOTY peasibHOro
KOHTYpa?

4. OT KakKux NapamMeTpoB Lenu 3aBUCUT pe3oHaHCHasa 4yacTtoTa?

5. YTo Ha3blBaeTCa 4OOPOTHOCTBIO N BOJIHOBLIM COMNPOTUBIEHNEM KOHTYpa?
6. YeMy paBHbl aKkTUBHas U peakTMBHAsA MOLLHOCTW NapaJsisiesibHON Lenu npu
pe3oHaHce?

7. B npeansHonm napannensHon LC uenn npu pesoHaHce TOK B Hepa3BEeTBJ/IEHHOW
4aCTn OTCYTCTBYeT. YeM 3T0 0bbAcHAeTCA?

8. YemMy paBHa cobcTBeHHasa 4aCToTa naeasbHOro KOHTypa?

9. Kak BnseT KoahpnyneHT MOLLHOCTM Ha BENMNYMHY obulero Toka I1?

IIo pe3yabTaram oT4eTa JIaOOPATOPHOIl PadOTHI BLICTABJIAETCS:
— 3 Gayuia, eciy MPaBUIILHO BBINOIHEHO He MeHee 80% 3aaaHuil.
— 2 Gamna, eciu MpaBUILHO BeITIONHEHO 50...79% 3amaHuid.

21



Otuer no JIB 6. UcciaenoBanue Tpéxdasnbix neneu

Bapuanr 1.
AOC
10 Om 10 Om
* 4 Om
C o= W Y
Bo b

U, = 100 B. Haiitu nokaszanue BarTMeTpa

Bapuanr 2.
s
A oW
10 Om 10 Om
10 Om

Co [l

1
Bo

U, = 100 B. Haiitu noka3anue BaTTMeTpa

ITo pe3yabTaTaMm oT4eTa J1a00paTOPHOIl Pa0OTHI BHICTABJISACTCH:
— 3 Oanna, eciu MpaBUIBLHO BHITIONHEHO HE MeHee 80% 3a1aHuid.
— 2 Ganna, ecnu MpaBUILHO BeIToNHEHO 50...79% 3amanuid.

PacuerHoe 3a1anune «Pacyér 3jieKTpUYecKHuX Hemnei (10 BapuaHTam)»
PacuetHoe 3a1anue BoIONHSAETCS B popME TOMAIITHETO 3a/IaHusl.

Tewma 1: JInHeWHbIE JIEKTPUYECKHUE IIENU TOCTOSHHOTO TOKa
1. Boinonnume:

s snextpudeckoii nenu (DL]) cormacHo cxeme, COOTBETCTBYIOIIEH HOMEPY BapuaHTa U
n300pakeHHOH Ha pucyHkax 1-20, BBINOIHUTH CIeIyIOIIee:

1. CocTaBuTh Ha OCHOBaHUU 3akOHOB Kupxroda cuctemy ypaBHeHuU# Aiis pacueTa
TOKOB B BeTBsX DI,

2. Onpenennth TOKH B BeTBAX DL, ncronb3ys MeTo1 KOHTYPHBIX TOKOB.

3. Onpenenuts TOkH B BeTBAX DL, MCTI0NIB3ys METON y3JI0BBIX TOTEHIIAJIOB.

4. Pe3ynbrathl pacuera cBeCTH B TaOIHITY VISl CPABHUTEIIBHON OTICHKH.

5. CoctaBuTh OanaHc MOIIHOCTEH B UCXOAHOM cxeme (cXeme ¢ HCTOUHUKOM
TOKA).

6. Onpenenuts BETUYKHY 33JaHHOTO IO YCIOBUIO TOKA /i, UCIIOIB3YS METO]
SKBUBAJIEHTHOT'O T€HEpaTOpa.

7. Jist 1:000T0 KOHTYpa WM y4acTKa [EeMH, BKIFYAIOLIEero J1Ba UCTOYHHUKA

O/1C, paccuuTaTh MOTEHLUANBI TOYEK, CBECTH PE3YJIbTAThl PACUETOB B TAOIHILY U IIOCTPOUTH
MOTEHLUAJIbHYIO JUarpammy.

1. Hcxoouwvie oannvie ons 3adanus:
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Howmep pucynka cxemsl D1, a Takke mapameTpsl €€ 2JI€MEHTOB JIJIsl KaXKJI0TO BapuaHTa,
TpHBeIeHbI B Tabuuie 1.

Bapnan|Pucywo| R | R2 | R | R | R | R E |E |E S |a |k
T K Om B A

1 15 |13 5 9 7 10 4 0 1

2l 1 13 5 2 8 11 15 0 2

Pucynoxk 1 Pucynok 2

III. Texnonocus svinonnenus 3a0aHUA.

1. UcTouHMK TOKa, TOK KOTOPOTO IO YCIOBUIO 33/IaHHs paBEH HYJIIO, HA CXeMaX He
MMOKa3bIBaTh M B pacuérax HE MCIOJIb30BaTh;

2. [lepen BBIMOTHEHHEM MTyHKTOB 2 M 3 peKOMEHIyeTCsl IpeoOpa3oBaTh UCTOYHHUK TOKA B
nctouHuk DJIC u BeCTH pacyeT JJis 5KBUBAJICHTHOW CXEMBI;

3. B myHKkTe 6 nipu onpeaeneHn BXOJHOTO COMPOTUBICHUS ABYXIIOIOCHUKA CIIETyEeT
BBITIOJTHATH NMPE0Opa30BaHNE BKIIOUCHUS PE3UCTOPOB: COCTMHEHHE TPEYTOJIHHUKOM B
SKBHUBAJIEHTHOE COEIMHEHUE 3BE3/101 MU HA000POT.

MuHUMaITEHBINA 00BEM PACUETHOTO 33aHus 7 CTPAHUIT PYKOTIHCHOTO TEKCTA.

IV. Cpox svinonnenus pacuemmnozo sadanusa: _onaHa yueOHas Heiens  (omnpenessieTcs
TMperoiaBaTesiem).

V. HononnumenvHule ceedenus
a) [Ipu BeITOTHEHUH pabOTHI CIIEAYET UCIIOJIB30BATh yaeOHOE TIOCOOHE 5.
B) JlomarHee 3ajaHie BBITIOJHACTCS HA KOMITBIOTEPE B MAIIMHOMMCHON/PYKOMUCHOU (opme.

Tema 2: JIuHEeWHBIC YJICKTPUYECKHUE 1IENTH CUHYCOWIAIBHOTO TOKA
PacueTHoe 3aaHue BBITIOMHSACTCS B OpME JTOMAIITHETO 3aaHusI.

I. Boinoanumo:

JJ1 5eKTpUYecKoil CXeMbl, COOTBETCTBYIOIEH HOMEPY BapHaHTa U U300pakeHHOHN Ha
pucyHkax 1-20, BBIIOIHUTD ClIEIYyIOLIEE:

1. Ha ocHoBanuu 3akoHoB Kupxroda cocTaBuTh B 00111€M BHA€ CUCTEMY YPaBHCHUN IS
pacdera TOKOB B BETBSIX IIEIIH, 3alHCaB €€ B ABYX (opMax:

a) B quddepeHaabHoM;

0) B CUMBOJINYECKOM.

2. OmnpenenuTts KOMIUIEKCH AeHCTBYHOIIUX 3HAUCHUI TOKOB B BETBSIX, BOCIIOJIb30BABIINCH
OJIHUM M3 METOJIOB pacueTa JUHEHHBIX FJICKTPUUECKUX IIETICH.

[TpuBecTu BbIpa)KEHUS IJI1 MTHOBEHHBIX 3HAUEHUN TOKOB U Ipa)UKH UX 3aBUCUMOCTU OT
wl.

3. CoctaBuTh OajTaHC MOIIHOCTEH HCTOYHUKOB U TTOTPEOUTEIICH.

4. Ilo pe3ynbraraM, MOJY4YEHHBIM B II. 2, ONPEACIIUTh MOKA3aHUE BATTMETPA ABYMsI
criocobamu:
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a) ¢ MOMOIIBIO BBIPAXKCHHSI JIJIsI KOMIIEKCOB TOKA W HATIPSDKEHUST HA BATTMETPE;

0) mo hopmyne Ulcoso.

C moMoIIpI0 BEKTOPHOH THarpaMMbl TOKA U HATIPSDKEHUS, HA KOTOpPbIe pearnpyer
BATTMeETP, NOSCHUTH OTPEICTICHNE YTIIA O =\, - ;.

[IpuBecTr BrIpakeHus U TpadUKU I MTHOBEHHBIX 3HAYCHUM TOKA U HAMPSKCHHUSI, Ha
KOTOpBIE pearupyet BaTTMETP

5. lMoctpouts TOoMOrpadUIECKyr0 TUarpaMMy MOTSHIIMAIOB TOYCK AIIEKTPUICCKOH IS,
COBMEIICHHYIO C BEKTOPHOH JTMarpaMMoii TOKOB B €€ BeTBsX. [Ipyr 3TOM MOTEHIIMAN TOYKH d,
YKa3aHHOU Ha CXeMe, IPUHSTH PAaBHBIM HYIIIO.

II. Hcxoonwie oannvie 0ns 3a0anHus:

Howmep pucynka cxemsl DL, a Taxke mapaMeTpsl €€ 3JIeMEHTOB JUIS KaXKJJ0r0 BapHaHTa,
IIpUBEIEHBI B Tabuuue 1.

% é L L, Ls G G G R R, R; £ T
§* 2 Ml H MK®D OMm
[aa) =9
1 2 3 4 5 6 7 8 9 10 11 12
1 15 - 63,8 - 106 o0 - - - 10 50
2 120 21,2 0 - - 132,5 - - - 25 60
6"1, B 6'2, B e”z, B 6’3, B 6"3, B
14 15 16 17 18
63,5 sin (0t-56°) | 178 cos (wt-90%) 0 - -
0 - - [84.6 sin (0t-30°) 1

I1II. Texnonozus evinonnenus 3a0aHuA.

1. OpueHTUpYSICh HA paHEe MPUHATHIC HATIPABJICHHS TOKOB B BETBSIX OJJTHOUMEHHBIC
32)KUMBI KaTyIIeK HHIyKTUBHOCTH BBHIOPATh MO0 CBOEMY YCMOTPEHHUIO TaK, YTOOBI OBLIO UX
BKJIFOYCHHE OBIJIO BCTPEYHBIM, U 0003HAYHUTHh HA CXEME ITH 32)KUMBI TOUKAMH.

2. Ilpu OTCYTCTBUU B 3aJaHHON CXeM€ BTOPOI KaTYIIKA WHAYKTUBHOCTH HEOOXOAUMO
BBECTHU €€ JIOMOJIHUTEIBHO B OJIHY U3 BETBEH, HE COACPIKAIILYIO KaTYIIKy HHIYKTUBHOCTH.

MuHuMabHBINA 00BEM PACYETHOTO 3aJaHusl 7 CTPAHMI] PYKOIMCHOTO TEKCTA.

IV. Cpox svinonnenus pacuemnoeo 3a0anus: __OonHa yueOHas Hefiens  (ompezaernsiercs
perno/iaBaTesieM).

V. Hononnumenvhole ceedenus
a) [Tpu BeImoHEHUN PabOTHI CleAyeT UCIOIB30BaTh yuebHoe nmocoodue 6.
B) JlomariHee 3a/1aHKe BBIMOIHAETCS HA KOMITBIOTEPE B MAIIMHOMIMCHON/PYKOTIMCHOM (popMe.

ITo pe3yabTaTam pacyeTHOro 3aIaHUsI BHICTABJISAETCSI:
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— 17 GannoB, ecau MpaBUIIBLHO BBITOTHEHO HEe MeHee 90% 3amaHuid.
— 15...16 6annos, ecnu NpaBUIbHO BHIMOIHEHO 71...89% 3amaHmuil.
— 13...14 6annos, ecnu npaBUWIBHO BRIMOIHEHO 50...70% 3amaHmuii.

4 cemecTp
Tect Ne6 «HeThIpexnoJI0CHUKH B IHHEHHOM PeKUMe)
1. YeTpIpEXMONIOCHUKOM Ha3bIBAETCS yCTPOUCTBO, UMEIOILIEE ...
a) J1Ba BXOJIHBIX U JIBAa BBIXOJHBIX 3)KMMa
b) ueTsIpe 3axHMa
C) [IBE Mapbl 32XKMUMOB, MEX/1y KOTOPHIMU OTCYTCTBYET JIEKTPUUECKas U MarHUTHAs CBA3b

d) uyerbIpe mapsl 32’KMMOB

2. ITacCUBHEIM SIBIISICTCS YCTBIPCXIIOJIHOCHUK, H306pa)K€HHLIf/'I Ha PUCYHKC ...

I 2 ] 2
I I
| |
| | : :
i | ® ! ]
| |
o4 o N B
o heoo——- R
B 1, 1 )
| | | |
| | | |
| | | |
I I | |
| | -
¢) 1'!_ ___________ l 2 d) " __ | 2

YeThIpEXTOTIOCHUK OYIeT CAMMETPUYHBIM, €CJIH .. ..
a) Ri=150mM, R,=150mM, R;=300m
b) Ri=200mM, R,=400M, R;=300m
c) Ri=100M, R,=200M, R;=100m
d) Ri=200M, R,=100wM, R;=300m

4. 3aaH 4eThIPEXMONMIOCHUK ¢ mapameTpamMu R =10 Om, R,= 20 Om, R;= 40 Om.
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o )
1 2

Torma BXOAHOE CONMPOTHBIICHHE YETHIPEXIIONIOCHUKA CO CTOPOHBI BXOJHBIX 3KUMOB B PEXKHME
XOJIOCTOTO X0J1a PAaBHO . . .

a) 50 Om

b) 30 Om

c) 40 Om

d) 60 Om

5. V3 mpuBeeHHBIX (POpM 3amucu
LNV TR Al o B DA Sl :) I PANE Aol § I DA
A-dopmoii 3an1cH ypaBHEHUH YeThIPEXTIONIOCHUKA SBIISETCS ...

a) A

b) b

c) B

d I

6. Ecru 4, B, C u D — koapuuneHTs! A-popMbl 3aKcu ypaBHEHUH YEThIPEXIOIIOCHHUKA, TOT/1a
JUIS TACCUBHOTO YETHIPEXITOIIOCHUKA

1 Ry Ry 2

— —o
R,

2 o

1 2

CIIpaBCAJIMBO CJICAYIOMICC COOTHOLIICHUC ...
a) AD—BC =1
b) AC+BD=1
¢) AB-CD=0
d) AB+CD=0

7. Ecin A4, B, C u D — ko> dunmeHTs! A-pOopMBbI 3ancy ypaBHEHNUH YeTHIPEXIOIIOCHUKA, TOT/Ia
JUIl CAMMETPUYHOTO NMaCCUBHOI'O YETBIPEXIIOIIOCHUKA

R R
1 1 2 2
o
Ry
@ )
1 2'
CITPaBEJIMBO CJIEIYIOIIEE COOTHOLICHHUE ...

a) A4=D
by 4=8
c) €=D
d B=C

ITo pe3yabTaTam TecTa BHICTABJISIETCS:
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— 2 Gainna, eclid IpaBUJILHO BBITIOJTHEHO HE MeHee 80% 3a1aHuid.
— 1 Gann, ecnu mpaBuIbHO BhITIONHEHO 50...79% 3amaHuil.

Tect Ne7 «Ilenu ¢ pacnpeaejeHHbIMHM NApaAMeTPAMHU B YCTAHOBHUBILIEMCSI PEKUMe»
Tema: Llenu ¢ pacripeneaeHHBIMU apaMeTPaMU B YCTAHOBUBIIEMCS PEKUME

1. CxopocTb pacnpocTpaHEHHs TOKA BOJIb JIMHUU ONPEAEIIAETCS
1) HampsKEHHEM U TOKOM B Haydasle JIMHUY;
2) aKTUBHBIMH U PEAKTUBHBIMU CONPOTHUBIICHUSMU JINHUM;
3) mapaMeTpaMu reHepaTopa;
4) CKOPOCTBIO CBETA.

2. OIHOPOJIHYIO JUHUIO Ha 3IEKTPUUECKON cXeMe 3aMEIICHUs] MOKHO MPEJICTABUTh B BUJIE
1) KackagHOTO COEIWHEHUS YETBIPEXIIOIIOCHUKOB C PABHOMEPHBIM pacHpeeeHueM
napameTpoB;
2)  [OCIeNOBAaTEIbHOTO  COEAMHEHHUS  YETHIPEXIOJIOCHUKOB C  PaBHOMEPHBIM
pacrpeiesieHueM MapaMeTpoB;
3) mapasieIbHOr0 COEIMHEHUS! YETHIPEXIOIIOCHUKOB C PaBHOMEPHBIM pacIpeleIeHHEeM
napameTpoB;
4) 0AHOTO YETHIPEXMOIIOCHUKA C PABHOMEPHBIM paclpeeIeHHeM apaMeTpoB.

3. BoitHOBOE CONPOTHUBIIEHUE ONPEAEIACTCS
1) napameTpamu reHeparopa;
2) HampsDKEHWEM U TOKOM Tafaromieit (psiMoii) BOJTHBI,
3) HampsDKEHUEM B TOKOM OTpaX€HHOU (0OpaTHOI) BOJIHEI;
4) ko3¢ dunreHTom 3aryxanus u kodhdumreaTom Qassbl.

4. KommuiekcHOE HaMpsOKeHHUE B JIFOO0H TOYKE NJTMHHOM JIMHUM OTIPEACIIACTCS
1) cymmoit HampshKEHUH Magaromniei (mpsiMoii) i OTpaxeHHOU (00paTHOI) BOJIHEI;
2) pa3HOCTHIO HAMPSDKEHUM Malatole (MpsiMoit) B OTpakeHHOU (0OpaTHOI) BOJIHBI;
3) BXOJHBIM HaNpspKEHUEM M KO (PHUIIMEHTOM pactpOoCTpaHEHUS;
4) BBIXOJHBIM HaIpsDKEHUEM U KO3 PHUITMEHTOM pacrpoCTpaHeHHUS.

5. KommiekcHbIH TOK B J1t000¥ TOUKE IJTUHHOW JIMHUU OTIPEIETIAETCS
1) cymmoit TOKOB nagarotieit (pssMoit) U OTpakeHHOH (0OpaTHOI) BOJIHBI,
2) pa3HOCTHIO TOKOB MaAOIICH (MIPSAMOI) M OTpakeHHOU (0OpaTHOI) BOJIHBI;
3) BXOJIHBIM TOKOM M KO3(P(PHUIIMEHTOM pacpoCTpaHEHHUS;
4) BBIXOJHBIM TOKOM U KO3((OUIIMEHTOM pacpOoCTpaHEHUSI.

6. [lepBuyHbIMU MapaMeTpaMu OJHOPOIHON JJIMHHOW JIMHUM HA3bIBAIOT
1) TOKM U HanpsDKEHUS B HAYaJle JINHUY;
2) ANVHY JIMHUM, 4aCTOTYy CETH U IIapaMeTpbl T€HepaTopa;
3) BOJIHOBOE CONPOTHUBIIEHUE U COIIPOTUBIIEHUE HAIPYy3KH;
4) npooJIbHBIE U NTONIEPEUHBIE COMPOTHBIICHHS INHHUH.

7. BropyuHbIMU TTapaMeTpaMH OJTHOPOAHON JJIMHHOM JIMHUY HA3bIBAIOT
1) TOKM 1 HaNpsiKEHUS B KOHLIE JIUHUU;
2) MIMHY JTMHUM, YaCTOTY CETU U MapaMeTpbl TeHepaTopa;
3) BOJIHOBOE COINPOTHUBIIEHHE U KO3(PPULIMEHT pacTipOoCTpaHEeHHUS;
4) npo0JIbHBIE U NIOTIEPEYHbIE COPOTUBIICHUS JTUHHUH.

ITo pe3ysbTaTam TecTa BHICTABJIAETCH:
— 2 Gainna, eclid IpaBUIILHO BBITIOJHEHO HE MeHee 80% 3amanuid.
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— 1 6ann, ecnu paBUIIBLHO BITIOIHEHO 50...79% 3amanuii.

Tect Ne8 ((3HeKTp0CTaTI/I'le(!K0€ H MArHUTOCTATHYICCKOC IMOJIC»

1. Ha Oompmmx pacCTOSHMAX I OT 3apsKCHHOTO Teja KOHEYHOro oObeMa IMOTeHIUA
MIPOIMOPLHOHATICH BEJIUYUHE. ..

A) 1/r

b) I/r

B)r

) Inr

2. Kakoe yTBepkIeHHUE SBISICTCS MIPAaBUIBHBIM? HanpsokeHHOCTD, onpe/iesisieMast o IOCTPOSHHOU
KapTHUHE 3JIEKTPOCTATHYECKOTO MO, ...

A) GoubIiie B siUCHKE C MEHBIIUMU pa3MepaMu

B) Gounbiie B siueiike ¢ OONBIIMMU pa3zMepaMu

B) onuHakoBa B IEHTpE JIFOOOMH U3 sIYEEK.

3. PaccrosiHMe MEXIy SJIEKTPUYECKHMH OCSMH PACIIOJIOKEHHBIX MapajuieIbHO Jpyr APYry B
OJTHOPOIHOM Cpejie pa3HOMMEHHO 3apsDKCHHBIX IMJIHMHIPOB paBHA a. PaccTosHUE MEXKAy HX
reOMETPUUYECKUMHE OCsiIMH paBHO d. KakoBO COOTHOIIEHHE MEXYy STUMHU BEIMYUHAMHE?

A) a=d

b) a<d

B) a>d.

4. MoOXHO 1M OIpPEAETUTh E€MKOCTb Ha €IWHUIYYy /JJUHbl OECKOHEYHO JJIMHHBIX IPOBOJOB
JBYXIPOBOAHOM JIMHUM NP JOMYIIEHUH, YTO OHU OECKOHEYHO TOHKHUE?
A) MOXXHO
b) MoxHO, eciiu MpoBoAa MOJBEIIEHB! HAJl INIOCKOH MOBEPXHOCTHIO 3eMiIH, NoTeHuuan U
KOTOPOU MPHUHAT paBHbIM 0
B) Hemnb3s.

5. Ha rpaHunc€ pasgeila IIPOBOAHUMKOB C PA3JIMYHBIMHU 3JICKTPOIIPOBOJHOCTSAMU YCIIOBHIO
PaBCHCTBA HOPMAJIbHBIX COCTABJIAIOIINX BCKTOPA IIJIOTHOCTHU TOKA 3KBUBAJICHTHO YCJIOBHUC. ..
A)¥s- Eyn =¥z Ezn
B) Y1 Ear =¥z Ex;

B) Eyn = Eiy
I)
1 U= U

6. 3a3eMIuTENb BBINOJHEH U3 MPOBOJHUKA C yIENLHOM AIEKTPUYECKOH MPOBOIMMOCTBIO 3.
VienbHas SIeKTpHYECKas OPOBOAMMOCTh MO4BBI 1 M. TToBEpXHOCTh 3a3eMIISIONIETO SIEKTPOJA
MOYHO CYUTATh SKBUNOTCHIIMAJIbHON TP BBIMIOJHEHUU YCIIOBHUS. ..

A)Ya=Fn

b)Ya ® ¥n

B)¥a €¥n

r)¥a ®¥n

7. BekTopHBII MarHUTHBIA MOTEHIIUAT A=1" C-1¥l nons we 3aBucur ot KOOpJMHAT X U Z. DTOT
MOTEHIIMAJI OITUCHIBAET. ..

A) oTHOpOIHOE TI0JIe

b) none, 3aBucsIee OT KOOPAUHAT X U Z

B) mose, 3aBucsiee ToIbKO OT KOOPJIUHAT Y.
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ITo pe3yjbTaTam TecTa BHICTABJIAETC:
— 2 Gaina, eclid IpaBUJIILHO BBITIOJHEHO HE MeHee 80% 3amaHuid.
— 1 Gann, ecnu mpaBuIbHO BhITIONHEHO 50...79% 3agaHuil.

Tect Ne9 «YpaBHenus Jlamuiaca u Ilyaccona. IlepemeHHOe 3JIeKTPOMATrHUTHOE 110J1€)

1. YpaBHenust MakcBeiia B KOMIDIEKCHON (hopMe UMEIOT BHI...
A) nifl=jives £, oE=-oH, divH=0, <vE- o
B) B=puH, D=¢gg)E, Jj= vE.

B) rotH:j+aalt), divD =p roth—a;?, divB=0.

I rotE=0, divD=p, 6 D=gg)E
2. Pa3mepHoctb BekTOpa [loliHTHHra paBHa...

A) Jlx/m*

B) x/(M*-¢)

B) Jlx/(m*-¢)

I') Br/(m*¢)

3. BotHOBOE CONPOTHUBIICHHE CPEJIbI BRIpaKaeTCs: (POPMYIION. ..

Ky
€€,

1
B) VHHpEE
B
B) SHpgeg,
ry——L—
VHHpEE

4. HanpssKeHHOCTh AJIEKTPUUYECKOTO OIS TIIOCKOM 3JIEKTPOMArHUTHOM BOJIHBI B AUJICKTPUKE

A)

sanana BeipaxenneM B(z,t)=j" 19 cos{10°t +30z) Bosua pacrpoCTpaHseTCs. ..
A) B HampaBJIEHUH OCH Z
b) B HampaBieHUH, IPOTHBOIOIOKHOM OCH Z
B) B HanpaBiicHUH, IEPIIEHUKYIIIPHOM OCH Z.
C) B MPOM3BOJIILHOM HAIPABICHHUH.

2 2
0°E. 1 0°E,

5. Penienre ypaBHEHHs L = — ——" OTHOCHTE/ILHO HANPSKEHHOCTH HIEKTPUIECKOTO HOJIS
oz v° ot

IUIOCKOM 3JIEKTPOMATHUTHON BOJIHEL B IUAIEKTPUKE COAEPIKUT JBE COCTABIISAIONINE

z z
E . =F (l - —j + Fz(t + Gj . Bropas cocrapmstomas oOpamiaercs B HyJb, €CJIM B HAIIPAaBJICHUU

L

BO3pacTaHUs KOOPIUHATHI Z...
A) cpena ogHOpoAHA U Oe3rpaHUYHA
b) cpena HeogHopoHa
= . ” 2 rry?2
6. Gopuyia —§l‘[dS =P+i0 o P= H(v +oe,e")E” +ou,u"H }a’V’
S V

0= (DJ. («HOM’HZ —e,e'E” v , BBIPXKAET...
V
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A) teopemy IloifHTHHTa B KOMIUIEKCHON (hopme
b) Teopemy I"aycca

B) ypaBHeHune HETIPEpHIBHOCTH

') 3aKOH MOJTHOTO TOKa

7. VpaBHenue P+iot’=¢;7E ONMCHIBAET. ..
A) HoBeJIeHUE TUAIEKTPUKA B IEPEMEHHOM 3JIEKTPHUUECKOM T10JIe
b) noBenenue nusnexTpruka Npyu pe3KoM BKIHOYEHUH JIEKTPUUECKOTO MOJIs
B) noBezieHne MarHeTrka B IEpEMEHHOM MAarHUTHOM TOJIE
I') noBeaeHne MarHeTuka Npu pe3KoM BKIFOUEHUH MarHUTHOTO MOJIS

ITo pe3yjibTaTam TecTa BHICTABJIAETC:
— 2 Oaina, eclid IPaBUJILHO BBITIOJHEHO HE MeHee 80% 3a1aHuid.
— 1 Gann, ecnu mpaBuIbHO BhITIONHEHO 50...79% 3amaHuil.

KonTpoabHas padora Ne6: «MeToa CHMMETPHYHBIX COCTABJISIIOIIUX»

Bapuanr 1:
Pa3noxuTe Ha CUMMETPHUYHBIE COCTABJISIFOIINE HECUMMETPUYHBIE CUCTEMBI BEKTOPOB, €CIU [a=
Ig= 1c=50 A. 3agauy pemmTh aHATUTUYECKHA U TPAPUICCKH.

I

Ip

Bapuanrt 2:
Pa3noxuTh Ha CUMMETPUYHBIE COCTABIISAIOIINE HECUMMETPUYHBIE CUCTEMBI BeKTOpoB U= 173 B;
Uao= Ucp=100 B. 3amauy pemuTh aHATUTHYECKH U TpadhUUECKH.

A0

, 20° Uso
- -
"I.S_:I.JEI H
TIT

oV Ueo

ITo pe3yabTaTaM KOHTPOJILHOMH PadoTHI BHICTABJISIETCSI:
— 3 Gaa, eciii MPaBUILHO BBITIONHEHO HE MeHee 80% 3a1aHui.
— 2 Gainna, eclid MpaBUIILHO BITIOIHEHO 50...79% 3amanuii.

KonTpoabHas padora Ne7: «JIuHeliHble nmenu ¢ NMePUOAMYECKHMMH HECHHYCOMIAIbLHBIMU
HANPSIKEHUSIMH M TOKAMID»
Bapuanr 1:

B nuHENHON 3JIEKTPUYECKON LENHU, IUTAEMOM OT HECMHYCOUJAIbHOIO MCTOYHMKA HAIPSKCHMUS,
OTIpEeICNUTh MOKa3aHUsI MPUOOPOB, BKIIOYEHHBIX B I€Mb, 3alKMCaTh 3aKOH WU3MEHEHHUS TOKa B
BETBU UCTOYHHUKA i(?). HanpspkeHuss uctounuka u(f) 3a1aHo MOCTOsTHHOM coctasistoniet Uy= 10
B; mepBoii rapmonukoil u(t)=60sinw?; Tperbelr rapmonukon us(f)=10sin3w?. Tlapamerpsl 1enu
U1 IepBoU rapMoHUKH: R=4 OMm; X= 9 Om.
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Bapuanr 2:
B nuHENHON 3IEKTPUYECKOM e, IUTAEMONM OT HECMHYCOUJAIbHOIO MCTOYHMKA HAIPSKCHMUS,

OIIpENIeNINTh MOKa3aHUsl MPUOOPOB, BKIIOUEHHBIX B IIEIb, 3alUCaTh 3aKOH HM3MEHEHHs TOKa B
BETBU HCTOYHUKA i(?). Hanpsoxenust ucrouHuka u(f) 3agaHo MocTosiHHOW cocTasiisomenn Uy= 30
B; nepBoii rapmonukoil u;(#)=90sinw#; tperbell rapmonukor us(f)=30sin3wr. Ilapamerpsl 1enu
U1 iepBoy rapMoHUKH: R=5 Om; X;= 3 Om; X= 9 Om.

ITo pe3yabTaTaM KOHTPOJbLHOI PadoThl BHICTABJISIETCS:
— 3 Oanna, ecnu MpaBUIBLHO BBITIONHEHO HE MeHee 80% 3a1aHui.
— 2 Ganna, ecnu MpaBUIbHO BeIToNHEHO 50...79% 3amanuid.

KonTposbnasi paGora Ne8: «Pacyer mepexogHbIX NIPOLECCOB B LENsiX BTOPOr0 MOpsiaAKa
KJIACCHYeCKHM MeTOA0M»

Bapuanr 1:
OrnpenenuTh yKa3aHHBIC B 33JJaHUU BETUYMHBI KIIACCUUECKUM METOJIOM.

iy200m 0,1TH

Bapuant 2:
OnpenenuTh yKa3aHHBIC B 33JJaHUU BEJTUIMHBI KIIACCHYECKHM METOJIOM.

31



i; 60 Om 0,05 Tn
10 Mmx® —Lluc (L

C) 120B 40 Om

di du -
Dbl e T =9

dz 0, dr |,

+

ITo pe3yabTaTaM KOHTPOJILHOI PadoThl BHICTABJISIETCS:
— 3 Ganna, eciu MpaBUIBHO BBITIONHEHO HE MeHee 80% 3a1aHuil.
— 2 Gama, eciiu MpaBUILHO BeITIONHEHO 50...79% 3amaHuid.

KonTtposbHasi padora Ne9: «Pacyer mepexogHbIX NPOLECCOB B LENsIX MEPBOro MOPSAKA
ONepaTOPHBIM METOI0M»

Bapuant 1:
OrnpenenuTh 3aKOH U3MEHEHHS YKa3aHHOTO TMapaMeTpa B LIETH ONepaTOpHBIM MeToaoM. [lepexon

K OpUruHany (yHKIMU OCYLIECTBUTH IO TeopeMe pasiokeHus. KauecTBEHHO MoCTpouTh rpaduk
MOJTy4€HHOU (PYHKILIHU.

__>$ 20 Om Iy
O—::l >
Ly Tso-m—f"cb [

e(7) = 120 sin(10007 — 30°) B, i5(1) = ?

]20 Om

Bapuanr 2:
OrnpenenuTh 3aKOH U3MEHEHHS YKa3aHHOTO MapaMeTpa B LIENH ONepaTopHbIM MeToaoM. [lepexon

K OpUTHHAIYy (YHKIMH OCYIIECTBHUTH 110 TEOpeMe pasiokeHHs. KauecTBeHHO MOCTpOUTH rpaduk
MOJTYYeHHOU (DYHKITHH.
20 Om 20 Om

0 20 Om 0,2TH

e(f) = 120 sin(100z + 45°) B, i(f) = ?

Ilo pe3yjibTaTamM KOHTPOJIbHOW Pad0Thl BHICTABJISIETCSI:
— 3 Oaia, eciid MPaBUJILHO BBITIOJHEHO HE MeHee 80% 3a1aHuid.
— 2 Ganna, ecnu MpaBUIbHO BbIoNHEHO 50...79% 3amanuid.

KonTpoabHas padora Nel(: «PacyeT nepexoaHbIX NPOLECCOB B LENAX ¢ pacnpeaejeHHbIMU
napaMeTpaMmm»
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Bapuanr 1

JlnuHHAas TuHUS 0e3 MoTeph MMeeT mapameTpsl: Zg=320

Ly —=x Owm; =400 xMm; R;=305 Owm; L=1,2 T'm; R:=340 Owm;

ry ry €, C=5-10° ®@; E=1 xB. Onpenenuts HanpsKeHUE U TOK

& najaromeil U OTpaXKeHHOW BOJIH, a TaKKe HaIpsHKEHUE U
TOK B Harpy3ke KJIacCUYECKUM METOJIOM.

Bapmuanr 2

a
- I . - JnuHHas nuHMUS Oe3 MoTeph MMeeT mapamerpsl: Zp=270
o X Owm; =1800 kM; Ri=260 Om; C1=24 Mx®d; R,=280 Owm;
Cy T2 kg L,=0,75 I'm; E=1 kB. OmnpenenuTs Hanps»KeHUE U TOK
MaJaroIel U OTPAKEHHON BOJIH, a TaKXKe HaIpsSOKEHUE U
TOK B Harpy3Ke KJIACCUYECKUM METOJIOM.

Ilo pe3yibTaTam KOHTPOJIbHOW Pad0oThl BHICTABJISIETCS:
— 3 Ganna, eciu MpaBUIBHO BBITIONHEHO He MeHee 80% 3a1aHui.
— 2 Gama, eciiu paBUILHO BeITIONHEHO 50...79% 3amaHuid.

Ot4er nmo JIb 7. UcciienoBanue CUMMETPUYHBIX COCTABJISAIOIIMX HECUMMETPUYHON CHCTe-
MbI TOKOB

Bapmuanr 1
Jlist TpexdazHol YETBIPEXTIPOBOIHOM IEKTPUUCCKOH TIEMHU ¢ TTapaMeTpaMu
Uy =127B, Z, =R, +jX11 OMm, Z, = R, OM, Z: = R; - jX; OM criefyer BBIMOIHHATD CISIYIOIIee:
1. Omnpenenutb HECUMMETPUYHYIO cHUCTEeMY (a3HBIX TOKOB, IOCTPOUTh HMX BEKTOPHYIO
TUarpaMmy.
2. AHaJIUTUYECKHU PA3JIOKUTD MOJIYUEHHYIO CUCTEMY TOKOB Ha CUMMETPUYHBIE COCTABJISIONINE.
3. I'paduuecku MONYYUTh W3 CUMMETPUYHBIX COCTABJISIONIMX HCXOJHYK) HECHMMETPUYHYIO
CUCTEMY — IIPOBEPKA PELICHUSI.

IIo pe3yabTaram oT4eTa JIaOOPATOPHOIl PadOTHI BLICTABJIAETCS:
— 3 Gaina, eciid IPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3amanuid.
— 2 Oaia, eclid MpaBUIILHO BITIOIHEHO 50...79% 3amanuii.

Otuer no JIb 8. UccienoBanne HeCMHYCOMIANbHBIX HANPSIKEHNUH W TOKOB B JJIeKTpHYecC-
KHX Lensx

BapwmaHT 1
1. Onpenenute MOKa3aHWsI aMIIEpPMETPa MAarHUTOAIEKTPUYECKOW CUCTEMBI C BBIIPSIMUTEIEM,
BKJIIOYEHHOTO B II€Mb, IO KOTOPOIl MPOTEKAaeT HECUHYCOMAATIBHBIN TOK i=4+4,23 sin(wt+20°) A.
2.

R
e > [ e |

u —

L
O Y Y\
R=50m oL =100M, l/wC=10 Om,
u = 150 sinwt + 60 sin2wt B.
Haiitu i(7), /

BapwuaHT 2

1. K KaTyliKE€ MPHUIO0XKCHO HCCHUHYCOMAAJIBbHOC HAIPSXKCHUC. OHpe}IeJ'II/ITI) WHAYKTUBHOC
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COIIPOTHUBIIEHUE, KOTOPOE OKa3bIBAET KAaTyIIKa TPEThEW TapMOHUKE TOKA, €CIIU €€ UHIYKTUBHOCTh
L=0,0318 I'n, a wacTora nepBoi rapMoHukH f1=50 I'm1.

2. K karynike MHIyKTUBHOCTH MPWIOKEHO HECHUHycouJanbHOe Hanpsbkenue u=10+28,2sin(5007)
B. Iloka3aHust aMmnepMeTpoB: MarHUTOIEKTPUUECKON CUCTEMBI | A, 3JIEKTPOMAarHUTHONW CUCTEMBI
1,41 A. 3anucath ypaBHEHHE MTHOBEHHOI'O 3HAUYEHHUS TOKA, a TAK)KE€ aKTUBHOE COIPOTUBIICHUE U
MHAYKTUBHOCTb KaTylku. Onpenenuts K03)GUIUEHTH HCKaXEHNUH, aMIUTUTY bl U (POPMBI.

ITo pe3yabTaram oT4eTa JJaOOPATOPHOI PadOTHI BHICTABJIAETCS:
— 2 Gaina, eclid MPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3a1aHuid.
— 1 Gann, ecnu mpaBuIbHO BhITIONHEHO 50...79% 3amaHuil.

Otuer no JIB 9. UcciienoBanue anepnogu4ecKoro paspsiia KOHIeHCATOpa

BapuaHT 1
Paccunrtarhs mepexomHbI MpOIECC B IEMH OTHOCHUTEIHHO yKa3aHHOTO TMapameTpa (Toka
WIM HampsDKeHUs ). 3HAUYeHUs TapaMeTpoB 3JEMEHTOB CXEMbI MPUBEJACHBI HAa CXEME PAIOM C
KQXJIbIM 3JIEMEHTOM LIEITH.

o
20 Om f'l 3{
I :_
20 Om
() L 20 Om
120 B 100 Mmx®D

=1

BapuaHT 2
PaccunTaTh mepexoHbIN Mpolecc B LEMU OTHOCUTEIBHO YKa3aHHOTO mapaMmerpa (Toka
WM HanpspKeHHs). 3HAYCHUS MapaMeTpoOB 3JEMEHTOB CXEMbl MPUBEICHBI Ha CXEME PSIOM C

KQXIBIM DJIEMEHTOM EMH.
3?0
10 OMm

- ——1
1 10 Om

— 20 Om
120 B —1_50 MKD

= ¢

IIo pe3yabTaram oT4eTa JIaOOPATOPHOIl PadOTHI BLICTABJIAETCS:
— 3 Gainna, eciid IPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3amanuid.
— 2 Oaina, eclid MpaBUIILHO BIMOIHEHO 50...79% 3amanuii.

Ortuer no JIB 10. UccinenoBanue koJiedaTeIbHOTO pa3psiia KOHIEHCATOPA

BapwuaHTt 1
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1. OnpenenuTh KOPHU XapaKTEPUCTUUYECKOTO YpaBHEHHUs ISl IIENH, MPEACTABICHHOW Ha pHC.,
€CJIM M3BECTHBI MapameTpbl cxembl: Ri=10 Om, R,=100 Om, L=5 mI'H, C=0,5 mx®, E=15 B.
OrnpeieTh HE3aBUCUMBIC HaudajbHBIE YCJIOBUS W YCTAHOBUBIIMECS 3HAYCHHUS TOKa uepes
WHIYKTUBHOCTH W HAINPsHKCHUS HA KOHICHCATOPE.

BapuaHT 2
1. OnpenenuTh KOPHU XapaKTEPUCTUUYECKOTO YpPAaBHEHHMS ISl IIENH, MPEACTABICHHOW Ha pHC.,
€CJIM M3BECTHBI mapameTpbl cxeMbl: Ri=R,=1 kOwm, L=1 I'n, C=1 mx®, £E=100 B. Onpegenurs
HE3aBHUCHUMBIC HAauYaJbHBIC YCIOBHS U yCTAHOBHBIIHMECS 3HAYCHHUS TOKA 4Yepe3 MHAYKTHBHOCTH H

HAIpPsAKCHUA Ha KOHACHCATOPC.

ITo pe3yabTaTaMm oT4eTa 1a00pPaTOPHOIl PadOTHI BHICTABJISACTCH:
— 3 Gaa, eciii MPaBHILHO BEITIONHEHO He MeHee 80% 3a1aHui.
— 2 Gainna, eclid MpaBUIILHO BITIOIHEHO 50...79% 3amanuii.

Otuer no JIB 11. UccienoBanne NacCUBHBIX YeThIPEXMOJIOCHUKOB
Bapmuanr 1

4 [TaccuBHBI  YeTHIPEXHOJMIOCHUK  (puc.l)  umeer
-3 cienyrlre napameTpsl aneMeHToB: Ri=17 Owm; L,=1,74 mI'H,
C,=10,6 Mmx®, C5=4,02 mx®d nipu wacrote cetu 1100 I'm.
) Heo6xonumo: CocTaBUTh YpaBHEHHUS YETHIPEXIIOJIOCHUKA B
("2—1_ Adopme. OmnpenenuTh YUCIOBBIC 3HAYCHHS IMapaMETPOB
YETBIPEXIONIOCHUKA. [IpOBEpUTH MOJIyYE€HHBIE 3HAYEHUS C
Puc.1 MOMOUIbI0 OCHOBHOTO YpaBHEHHUS s KO3(p(PUIUEHTOB
YETBIPEXIIOJIIOCHUKA.

[

°§
=y

Bapmuanr 2

i o
: 2 [TaccuBHbIif  yeThIpexmontocHUK  (puc.l)  umeer
iy CIeAYIONNE TapaMeTpbl AEMEHTOB: R,=25 Owm; L;=50 mI'H,
L Ci=1 Mx®, (5=0,4 Mmx®d npu uacrore cetu 800 I'w.
HeoOxonumo: CocTaBUTh ypaBHEHHSI UYETHIPEXIIOIIOCHHKA B
R, Adopme. Omnpenenutb YUCIOBBIE 3HAYCHHS] MapaMeTpoOB
o o YeThIPEXIOIIOCHUKA. [IpoBepuTh mOyuyeHHbIE 3HAYEHUS C
Puc.1 MOMOIIBI0 OCHOBHOTO ypaBHeHHS s Kod(hduimreHTos
YEThIPEXIIOIIOCHUKA.
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Ilo pe3yjabTaTaMm oT4eTa J1a00PATOPHOIT PAOOTHI BHICTABJISIETCS:
— 3 Gana, eciiu MpaBUILHO BRITIONHEHO HE MeHee 80% 3a1aHuil.
— 2 Gaa, ecii paBUILHO BeITIONHEHO 50...79% 3amaHuid.

Ortuer no JIB 12. Pexxumbl padoTsl AMUHHON JuHUM 0e3 oTepb. CToOsIuMe BOJIHBI

KOHTpOIbHBIE BONIPOCHL:
5. Crostume BOJIHBI B JUIMHHBIX JIMHUSX O€3 MOTEPh: YCIOBUS BOSHHUKHOBEHUS, Tpad)UKH TOKOB,
HaIpsKEHUH U BXOJIHBIX CONPOTUBIICHUN OT JJIMHBI JIMHUH.
6. IlepBuuHble M BTOPUYHBIE MMapaMETPhl JUIMHHOW JUHUM B pexuMax Xosoctoro xoaa (XX),
KOpoTKoTro 3aMbikanus (K3) u peakTuBHOI Harpy3ok.
7. JnvHHas JIMHUS KaK YEThIPEXMOIIOCHUK. Y PaBHEHUS JUIMHHON JMHUN B KOMIUIEKCHOM BHUJIE.
PacueT TOKOB M HanpspKEHU B Havajie U KOHUE JJIMHHOM JTMHUH B UCCIIEIYEMBIX PEXKUMaX.
9. AKTHBHAas MOLIHOCTb B PEKHUMaX CTOSTYEH BOJIHBI.

I

ITo pe3yabTaram oT4eTa JIaDOPATOPHOI PadOTHI BLICTABJIACTCSH:
— 3 Gama, eciii MPaBUILHO BBITIONHEHO HE MeHee 80% 3a1aHui.
— 2 Gainna, eclid MpaBUIILHO BITIOIHEHO 50...79% 3amanuii.

Otuer nmo JIb 13. Pexumbl padoThl JJMHHOH JUHMH ¢ notepsamu. Ilpsimbie m o0paTHbIe
BOJIHBI

KoHTpOJbHBIE BOPOCHL:
1. OO6nacte mpUMEHEHUsS MOHSATHS «IEMH C pacHpeleeHHbIMH mNapamerpamu». OIHOpOAHAS

JIUHUSL.
[lepBuuHbIe U BTOpUYHBIC MapaMETPhl JIUHHOW JMHUU: KOI(DPHUIMEHTH PacpOCTPAHECHHUS,
3aryxaHus, (a3bl; BOTHOBOE CONPOTHUBIICHHE, (Pa30Basi CKOPOCTh, IJTMHA BOJIHBI.
KoadduimenTs! oTpaskeHus, 6eryiieil BOJIHBI, CTOSTYEH BOJHBL.
VYpaBHEHUS IJIMHHOW JIMHUUA B KOMIUIEKCHOM BHUJIE.
JInvHHAs TUHUS KaK YeThIPEXIOMIOCHUK. Y paBHEHUS JIMHUU B THIIEPOOTHNUECKUX (QYHKITUSIX.
Heuckaxaromas muHus. beryiye BoIHBI: MpsMasi 1 00paTHAas BOJIHA.
Jlunust Ge3 moTeph IpU COTJIACOBAHHOM M aKTHBHON HArpy3Ke: OCHOBHBIC MapaMmeTpbl U
ypaBHEHHUS.
ITo pe3yabTaTaMm oT4eTa 1a00pPaTOPHOIl PAa0OTHI BHICTABJIACTCH:

— 3 Oainna, eciid IPaBUIILHO BBITIOJHEHO HE MeHee 80% 3a1aHuid.

— 2 Ganna, ecnu MpaBUILHO BhIToNHEHO 50...79% 3amanuil.

N

NownkEw

PacuerHnoe 3a1anune: «Pacyér nmepexogHbIX NPOUECCOB B JIMHEHHBIX JJIEKTPUYECKHUX HEensixX»
PacuetHoe 3a7anne BbIONHAETCS B (pOpME TOMAIIHETO 3a]IaHUsl.
1. Bemmonnums:

PaccunTath KJIaCCHUECKUM U ONIEPATOPHBIM METOJIOM TOK i(?) Ha TpeX ATarax, COOTBETCTBYIOLIMX
TMOCIIEI0BATEIbHOMY 3aMBIKAHUIO (MIJIM pa3MbIKaHUIO) Tpex Kimtodei. [loctpouts rpaduk 3aBUCUMOCTH
TOKa i(?) g Tpex dTamoB. [ mepBoil W BTOPOM KOMMYTAIIMI BOCIIOJIB30BATHCS ONEPATOPHBIM
METO/IOM ISl TIOJIHBIX COCTABJISIFOIIMX TOKA, a JUIl TPEThE KOMMYTAlUH MPUMEHUTH ONEPATOPHBII
METOJI )11 CBOOOIHOM COCTABIISIOIIEH TOKA.

II. Acxoonvie oannvie ons 3a0anusi.

Lenb cogepKUT UCTOUHUKHU MOCTOsSIHHOTO HampsbkeHus: £=10 B u toka J=0,4 A, a Ttakxe
HWCTOYHMKH TapMoHWYeckoro HampspkeHus e(?)=10sin(wz+30°) u Ttoka j(¢)=0,4sin(wz+60°) ¢
yrnoBoil yactotoii ®=1000 pan/c. Hns Bcex cxem L=20 mI'n; C=100 mMx®, a 3HaueHHA
COTPOTUBIICHUH YKa3aHbl HA CXEME.
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" 20 0, B = 20 O, B, = 8 O | ."n;‘I S0 R B0 Om, R |5 Ciag

. Texnonozus evinonnenus 3a0anus:

1. JIng KaxIod KOMMYTAlMM CHAa4aja BBINOJHACTCS PAcueT KIACCHMYECKMM METOIOM, a 3aTeM
orneparopHbIM. Ilpu coBmajgeHun pe3ysbTaToB pacyeTa OOOMMH METOJIaMM TNPUCTYNUTH K pacdeTy
CIIETyOLIEH KOMMYTaLHN.

2. Kmoun 3aMblkaroTcs (pa3MBIKAIOTCS) MOOYEPEIHO B COOTBETCTBMM C YKa3aHHBIMH Ha CXEMe
HOMepaMu 4epe3 MHTepBai f=1/ | pl, TOe p — MEHBIIMI MO MOAYJIO (WM €IMHCTBEHHBIH) KOPEHb
XapaKTEepUCTUYECKOrO ypaBHEHUs. [Ipyu BO3HMKHOBEHHMH KoJeOaTenbHOro mpouecca 4=1/6, rne T —
NepHo/T COOCTBEHHBIX KOJIEOaHHI.

3. TloctpouTth COBMEUIEHHBI TpadHK W3MEHEHHMsS HaWJICHHOM BENIMYMHBI JUIsI TpeX O3TaroB
PACCUYMTAHHOM B 1.2 JUTUTEIBHOCTH.

MuHMMabHBI 00BbEM pacuyeTHOro 3aJaHus 7 CTpaHuWI] revatHoro Tekcra mpudt 14 Times New
Roman, narepsan 1,5.

IV. Cpox svinonnenus pacuemmnozo sadanus: onHa yueOHast HeJlessl UKJIa.

V. Hononnumenvhole ceedenus
a) [Ipu BeIMONIHEHUU PabOTHI CIEAYET UCIOIB30BaTh YUeOHOE Mocooue 5.
B) JlomariHee 3a/1aHue BBIMOTHAETCS HA KOMITBIOTEPE B MAIIMHOMIMCHOMN/PYKOTICHOM (hopMe.

Ilo pe3yibTaTam pacuyeTHOro 3aJaHUA BbICTABJISIETCS:
— 17 GannoB, ecau MpaBUIIBLHO BBITTOTHEHO HEe MeHee 90% 3amaHuid.
— 15...16 6annos, ecnu MpaBUIHHO BHIMTOIHEHO 71...89% 3amaHwuii.
— 13...14 6ainos, ecnu nMpaBWIBHO BHITOTHEHO 50...70% 3amaHmuii.

b) [lns npoMexyTOYHOM aTTeCTAIMU:
3 cemecTp

IK3aMeH

[TpoBomuTCS B MUCBMEHHOU (hopMe 1Mo OmiieTaMm B BUJIE MTOATOTOBKH U U3JI0KEHUS pa3BEPHYTOTO
oTBera. Bpems Ha moarorosky orsera — 60 MUHYT.

[IpumepHBIii IepedeHb BOIPOCOB, BEIHOCUMBIX Ha 3K3aMEH:

1 DnexTpudeckas LeNb: ONpeaeeHne, IEMEHTHI JICKTPUUECKUX LeTel, n300pakeHmne
anekTpuueckux neneil. [lapamMerprl 3nekTpuyeckoi nenu u e€ 3J1eMeHToB. Buabl
JNEKTPUUECKUX LieTel. MarHuTHOE 10JIE ¥ €T0 TapaMeTpBl.

2 HcTOoYHMKM MUTAHUS JEKTpUUecKux neneil. [lapamMerprl peaabHOro UCTOUYHMKA MUTAHUS.
Wneanpubiil ucrounnk 2J1C 1 uaeanbHbIit UCTOUHUK TOKa. CXeMbI 3aMEIICHHS PEaIbHOTO
MCTOYHHKA HJIEKTPUUECKOU SHEPTHH HJI€aIbHBIM UCTOUYHUKOM DJIC M UCTOUHUMKOM TOKA.
MaraurtHoe 1oJie MpoBOJHUKA U KaTYIIKU C TOKOM.

3 Tomnonorus ’nekTpuueckux nenei. OnpeneneHre BETBY, y3ia U KoOHTypa. Hanpsbkenne Ha
ydacTke Lenu 1 3akoH Oma Juist yuactka uenu. [lorennmanbHas quarpamma. MarHuTHoOE 10JI€ B
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11

12

13

14

15

16

17

18

19

20

21

22

23
24

25

26

27

28

(beppOMarHuTHOM MaTepuae

[TepBsiii u BTOpOIt 3aKkoHbl Kupxroda. Anroputm pacyéra ClI0XKHBIX IeTeld HeMoCPEACTBEHHBIM
npuMeHeHrneM 3akoHOB Kupxrodda. DHepreTuueckuii 6aaHC B AJIEKTPHUECKUX HETISIX.
3aKOHBI MATHUTHBIX LIETIEN U METO/bI pacy€éTa MarHUTHBIX LIETIel Ha MOCTOSSHHOM TOKE
Nuaykuust 9JC: caMOMHAYKINS U B3aMMOMHAYKIMS. MarHUTHO-CBSI3aHHBIE KATYIIKH
WHJIYKTUBHOCTHU

MeTtop! pacuéra 3J€KTPUUECKUX 1IeTIeN ¢ OJTHUM UCTOYHUKOM SHEPTUU: METOJ]
MPOTMOPIMOHATFHBIX BETMUUH (METO/ MOI00MST) U METOJ] CBEPTHIBAHHUSL.

Anroput™ pacuéra 3JeKTPUUECKUX LETIed METOJIOM KOHTYPHBIX TOKOB. DHEPreTUYECKUI
OanaHC B 3JIEKTPUUECKUX IIETISIX.

Pacuér anexTprueckux Lene MeToaoM ABYX y3i10B. [I[puHINII 1 METO/ HAJIOKEHUS
ANTOpUTM pacuéra MEKTPUUECKUX LETel METOIOM Y3JI0BbIX NOTEHIHANOB. [IpuHIMn u meTon
HaJIOKEHMSI

Teopema koMneHcani. AKTUBHBIN JBYXIIOIOCHUK. Pacuér nenei MeTo oM 3KBUBAJIECHTHOTO
reHepaTopa, a TakkKe METOJ0M XOJIOCTOr0 X0/1a ¥ KOPOTKOTO 3aMbIKAaHUS.

VYcnoBus nepenayu SHEPrun OT aKTUBHOTO JIBYXIIOJFOCHHKA Harpyske. Ilepenaua
JIEKTPUYECKON SJHEPTUU 110 JIMHUSM.

CuHycouaaIbHBIN TOK U OCHOBHBIE XapaKTEPHU3YIOUIUE €r0 BeTUYuHbIL. JleiicTByonme u
CpeaHue TmapaMeTpsl dNeKTpuieckoil nenu. Ko dummenTs! ammutyasl u ¢pazbl. MrHOBeHHas
MOIIHOCTb.

N3o0pakeHne CMHYCOMIAIBHOTO TOKa, HanpsbkeHus u DJ{C BekTopaMu U KOMIUIEKCaMU
3HauYeHUU. BekTopHbIE AarpaMMel.

Pe3ucTrBHbBIE M EMKOCTHBIE AIEMEHTHI B LIETISAX CUHYCOUIAIbHOTO ToKa. CONpOTUBIICHUE
AJIEMEHTOB IIeTIel CHHYCOUAAIBFHOTO TOKa, (ha30BbIe COOTHOIICHUS MEXIYy TOKOM U
HaNpsDKEHUEM M MTHOBEHHasl MOTpedIisieMast MOIIIHOCTh 3THUX 3JIEMEHTOB.

Pe3ucTuBHBIE M UHAYKTUBHBIE 3JIEMEHTHI B LEMSAX CUHYCOMIANBHOTO TOKa. CONMPOTUBIICHUE
AJIEMEHTOB IIETIeH CHHYCOHMIAIBHOTO TOKA, (Da30BbIe COOTHOIICHHS MEXKTy TOKOM U
HaANpsDKEHHEM U MTHOBEHHasl MOTpedIisieMast MOIIIHOCTh 3THUX 3JIEMEHTOB.

EMKOCTHBIE U MHIyKTHBHBIE 5JIEMEHTHI B IIEMAX CHHYCOMNATBHOTO ToKa. CONpPOTHBIEHHE
AJIEMEHTOB IIeTIel CHHYCOUAAIBFHOTO TOKa, (ha30BbIe COOTHOIICHHUS MEXTYy TOKOM U
HaIpsDKEHUEM M MTHOBEHHasl MOTpedIisieMast MOIIIHOCTh 3THUX 3JIEMEHTOB.

CHUMBOJIMYECKHI METOJ] pacuéTa Ierneld CHHyCOMIaIbHOTO ToKa. 3akoHbl Kupxroda B
CUMBOJIMYECKON (hopMe 3armmcH.

KommiekcHoe conpoTHBIIEHHE U KOMIUIEKCHAs! IPOBOJUMOCTh BETBH LIETIH CUHYCOUAAIBHOTO
TOKa. TpeyroJbHUK CONPOTUBIECHUN. BEKTOpHBIE 1HarpaMMbl TOKOB U HAIIPSKEHUN.
Tonorpadudeckast tuarpamMmma HampsHKEHUI.

AKTHBHasl, peaKTUBHAs U MOJIHAsI MOIIHOCTh. TpeyrojJbHUK MOIIHOCTEN. BhipaxeHue
MOIIIHOCTH B KOMIUIEKCHOU (hopme 3amucu. M3zmMepeHne MOIHOCTH BATTMETPOM.
JIByXIIOJIFOCHMK B LIEMSAX CUHYCOMJAJIBLHOIO TOKA. Y CIIOBUS pe30oHaHca. Pe30HaHC HanpsSKEHUI.
Komnencanus cnsura ¢as.

JIByXIIOJIIOCHUK B LEIISIX CUHYCOUJAIBHOTO TOKA. Y CIIOBUS pe30HaHca. Pe30HAaHC TOKOB.
Komnencanus cnsura ¢as.

Pe3oHaHCHBIE KpUBbIE pEAKTUBHBIX JABYXIOJIOCHUKOB.

MarsuTHO€ 1oJje KaTylKu ¢ CUHYCOMJalbHBIM TOKOM. [lonmyyenue Bpaiaromnierocs
MarHuTHOTO MOJIs

MarnuTHO-CBsI3aHHbBIE KATYIIKA HHIYKTUBHOCTU. PacuéT nieneit ¢ MarHUTHO-CBSI3aHHBIMU
KaTyIIKaMH{ UHIYKTUBHOCTH.

Tpanchopmaropsl. OCHOBHBIE COOTHOIIEHHS M BEKTOpPHAs AUarpaMMa UAeaabHOTo
TparcdopmaTopa.

Tpéxdasznpie nenu cHHyCOUAATBHOTO ToKa: TpéxdaszHas cuctema DJ[C, rpadukn eé
MI'HOBEHHBIX 3HaY€HHH, KOMIUIEKCHI M BEKTOPHAs JrarpaMma KOMILJIEKCOB €€ EeHCTBYIOINX
3Hauenuil. [locnenoBarensHOCTh (a3

Tpéxdasnbie nenu cHHyCOMIAILHOTO TOKA: TpEéxdazHas 1emnb, paza TpéxdasHoi 1emnmy,
COETMHEHNE UCTOUYHUKOB U ToTpeduTenei B TpéxdaszHbix 1emnsx. COOTHOIMICHHUS MEXKIY
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29

30

31

32

33

34

JTUHEHHBIMU (pa30BBIMH BETMUMHAMHU B TPEX(PA3HBIX HETISIX

Tpéxdaznbie nenu cunyconganpHoro Toka: CoeinHEeHHE 3B€3/1a — 3B€3/1a C HYJIEBBIM
(HeHTpasibHBIM) TPOBOAOM. OCHOBHBIE COOTHOIIEHHS MEXAY HANpsyKEHUEM U TOKOM IpU
CUMMETPUYHON U HECUMMETPUYHON Harpy3ke. BekTopHbIEe quarpaMmsl IPY pa3IMYHBIX BUAAX
Harpys3KHu.

Tpéxdaznbie nenu cunyconganpHoro Toka: CoeMHEeHNE 3Be3/1a — 3Be3/1a 0€3 HyJIeBOro
(uelTpasibHOT0) MpoBoJa. OCHOBHBIE COOTHOILIEHUS MEX/ly HANPSKEHUEM U TOKOM IpU
CUMMETPUYHON U HECUMMETPUYHON Harpy3ke. BekTopHbIe quarpaMMsl IPY pa3IMYHBIX BUAAX
Harpys3KHu.

Tpéxdaznbie nenu cunyconganpHoro Toka: CoennHenne TpéxQasHoi Harpy3Ku
TpeyroabHUKOM. OCHOBHBIE COOTHOILLIEHUS MEXK/y HaIllPsLDKEHUEM U TOKOM IPU CUMMETPUYHON
Y HECUMMETPUYHOHN Harpyske. BekTopHble [uarpaMmsl TP pa3iIudHbIX BUJAX HArpy3KH.
MorHoCTb B 1ensix TpéxdasHoro Toka. OnpeaeneHrne MOIHOCTH Yepe3 (a3Hble U TUHEWHBIC
napameTpsl TpEx(a3HbIX Henen

Henunelinbie smeMenThl. HenmMHeHbIE PE3UCTOPHI: YIIPABIISIEMBIE U HEYIIPABIISIEMBIE
HEJIMHEHHBIE PE3UCTOPBI — CEMEUCTBO BOJBTAMIIEPHBIX XapaKTepUCTUK. Pacuér nenei npu
IIOCJIEZI0BATEIBHOM COCIMHEHNH HEJIUHEHHBIX PE3UCTOPOB.

Henunelinbie anemMenTsl. HenuHeHble pe3UCTOphI: yIIpaBisieMble U HEYIIPABIIIEMbIC
HEJIMHENHBIE PE3UCTOPBI — CEMENCTBO BOJIBTAMIIEPHBIX XapaKTepUCTUK. Pacuér nenen npu
MapajuIeIbHOM U CMEIIAHHOM COEJMHEHUH HEJTMHEWHBIX PE3UCTOPOB.

HpI/IMepHHﬁ MNEPCUCHDb DK3aMCHAIIMOHHBIX 3a/1a4

3agaua 1
J1J1st MOCTOBOM I1I€TTH MTOJTyYEHHUS HAPSDKEHUS, CIIBHHYTOTO IO (a3e Ha
7z /2, COTJIAaCHO MPUBENEHHON CXeMe, TaHO HaIpsDKEHUE MUTanus U = U,

Y COTIPOTHUBIICHUS B TUIeYax MocTa £,.2,. 25,2,

3anucaThb BBIPpAKCHUS IJI OTIPCACIICHNA TOKOB LCIHU U HAIIPSKCHUS B AXAarOHAJIM MOCTaA.
OHpe)IeJ'II/ITI) TOKHU LCIH U HAIIPAKCHUE B JUArOHAJIM MOCTa IJId CICAYIOMIUX 3HAYCHHH

JJIEMEHTOB cXeMbl: U/ =100B; Z, =Z, =100m; Z; = j/100Mm; Z, = —/j10 Om.

HapucoBats cxemy mMocTa J1sl 3aJaHHBIX JIEMEHTOB.
[TocTpouTh BEKTOPHYIO [UarpaMmy TOKOB IIETIH U TOTOTpadUUecKyI0 IuarpaMmy

HaIpsOKCHUN.

[ oY

3agaua 2
U, K nemnu, cormacHo npuBeAEHHOMN cxeme, HanpspkeHne U Ha ydacTKe

ﬁ R, Ci paBHo 24 B. 3nauenus sneMeHToB 1enu: R, =30 Om, R, =40 Owm,
S ‘

— Ci=5muxd, ;=1 Mx®d. Yrimosasg yactota @ = 5000 cex™ .
R, Ci||R, UeMy paBHO HanpsKeHUE, TPUIIOKEHHOE K e ?

o+
o

B nienu, cornmacHo mpuBeaEHHON cXeMe, MIPUIOKEHHOE HAIPSKEHHE
U, = 120 B. 3nauenus snemenTos nenu: Z, = R, + jX, =10+ j6) Om,

Z,=R,—jX,=4-j7) O™, Z, =R, + jX, =(15+,20) Om.

OHpeIIeHI/ITb TOKHN BeTBeﬁ, AKTUBHBIC U PCAKTHUBHBLIC MOIITHOCTH
BeTBEW U Bcel 1enu. [locTpouTh BEKTOPHYIO AUArpamMmy.
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J1iis onpeiesieHusl mapaMeTpoB KaTYIIKH: €€ OMUYECKOTO COTPOTHUBIICHUS
R v 'HIYKTUBHOCTH L, BBITIONTHEHBI JBA H3MEPEHUS MO IBOUMOTO
HAINpPsHKCHUS ¥ TOKA B KaTyIIIKE TIPU:

-fi=0T, Uy =100B, I, =1 A;

-£=500Tu, U,=100B, 5=0,5 A.

Paccunrars 3nauenus R, L u mokazanue ammnepmetpa ipu f; = 1000 I'mu Us = 100 B.

3agauda 5
;7 MIMeercs nenk U3 nocieoBaTeabHO COETMHEHHOTO pe3uctopa R =20 OM U KaTylIKu ¢

R

OMHUYECKUM CONPOTUBIIEHUEM T = 6,7 OM U UHIYKTUBHOCTHIO L = 42,7 MI'H.
R OrnpeaenuTh TOK, TPOXOISIINNA B IIETTH, Pa3HOCTh (pa3 MEX Ty TOKOM U
a8 . HarpsKeHUEeM, HanpsbkeHus Ha pesuctope Uy u karymike Uy, a TakKe CIBUT
, , (a3 MeXay HaMpsHKEHUEM UCTOYHUKA U HAIPSDKEHUEM Ha KaTyIIKe, eCTu
v ! l | neiicTByOmee HanpskeHHe uctounnka U =220 B. Yactora nepeMeHHOro

bs L toka f= 50 I'm.
BbIYucIuTh  aKTHBHYIO, PEAaKTUBHYIO H TIOJHYIO MOIIHOCTH KAaTYIIKH.
[TocTpouTh BEKTOPHYIO THArpaMMy TOKOB U HAITPSKECHHH.

3azaua 6

K menu, cocrodieil n3 nociaenoBaTeNIbHO COEIMHEHHOTO pe3rcTopa R = 3 OM M KaTyLIKU C
MHIYKTUBHOCTBIO L = 8 MI'H 1 koHIeHcaTopa €éMKoCThI0 C = 15 MK®, NOAKIIOUYEHO HANPSIKEHUE
U =20 B yacroroit f= 500 I'm.

OnpenenuTh TOK U HANPSDKEHUE Ha KKIOM JIEMEHTE 1ETH, a TAKKE MOITHOCTb,
pacxoayemMyto B IIEMH.

[TocTpouTh BEKTOPHYIO IMarpaMMy TOKOB U HaNpsKCHUH.

3agaya 7
i K nenu, cocrosimel u3 AByX napajuiesIbHbIX BETBEU, COITPOTUBIICHHS

KOTOPBIX R =8 OM, X; =6 OM u R,= 12 Om, Xc =5 Owm,

MIPUCOEIMHEHBI K UCTOYHUKY HATPSIKEHUS

U=130B.

Ornpenenutb TOKH B BETBAX /i, [, 1 001mIMii TOK 1en# /.

[TocTpouTh COBMEIIEHO BEKTOPHYIO M TOMOTPaPUUECKYIO JUArpaMMEI.

BpIunciinTh akTUBHBIE U PEAKTUBHBIE MOIIIHOCTH KaX10i BETBU U BCEMl

LIETTH.

K menu, cocrosiiieit u3 AByX napajieIbHbIX BETBEH, COMMPOTUBIICHUS
KOTOPBIX R =8 OM, X; =6 OM u R,= 12 Om, Xc =5 Owm,
MIPUCOEIMHEHBI K UCTOYHUKY HATPSIKEHUS

U=130B.

Ornpenenutb TOKU B BETBAX /i, [, 1 001IMii TOK 1en# /.

ITocTpouTh COBMEIIEHO BEKTOPHYIO M TOMOTPapUUECKYIO JUArpaMMEI.
BreraucnuTs mogHbIE MOITHOCTH KaXkKOM BETBU M BCEll IenH

K nenu, cocrosiiei U3 AByX mapajuiesbHbIX BETBEU, COTPOTUBIICHUS
KOTOpbIX R1=8 OM, X; =6 OMm u R,= 12 Om, Xc =5 Owm,
MPUCOETMHEHBI K UCTOYHUKY HAMPSHKEHUS

U=130B.

OrnpenenuTb TOKHA B BETBAX /1, [, ¥ OOIIHiA TOK 1enH /.

[TocTpouTh COBMEIIEHO BEKTOPHYIO U TOMOrpapUUecKyro JUarpaMMel.
Haiitn HanpsbkeHre Mexay Toukamu a u b.
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3amaya 10

B uenu nanpspbkenue Ha konaeHcatope Uc = 192 B, a comportuneHus
3JIEMEHTOB 11enu paBHbI R =28 Om, R,= 50 OM u X¢c =96 Owm.

Kaxkoe HanpspkeHne NpUiokeHo K nenu?

Breraucnuts TokHM B BeTBsIX /i, > 1 oOnuii Tok 1ienu /. 3anmucaTth ypaBHEHUS
JUTsl MTHOBEHHBIX 3HAYEHUHN TOKOB U HANPSHKEHUSI, PUITI0KEHHOTO K IIeTIH,
€ClIu U, = 192\5 sin «wt B.

IToCcTpOUTH BEKTOPHYIO IHArpamMmy LIETIH.

3anava 11
A [IpuéMHUK SMEKTPUYECKOW PHEPTrUuu MoTpediisier MomHocTh P = 2 kBT npu
w "é' Hanpsokenuu U = 220 B u cose =0.65 (ungykrtuBHbId). Yacrora
| i nepemenHoro Toka f = 50 I'm. Jns moBbeimeHuss momuoctd ao 0,9
Y [] T (MHIYKTUBHBIN) yCTaHaBIMBAaeTCs OaTapes KOHJIECHCATOPOB.
| Hcnonb3ys BEKTOpHYIO AMAarpaMMy HalTH EMKOCTbh OaTapeu KOHIEHCATOPOB
-1 ¥ e€ peakTMBHYIO0 MOLITHOCTb.

ITo pe3ysibTaTamM 0TBeTa HA IK3aMeHe BHICTABJISIETCS:

— 36-40 OamioB, eciM NPaBUIBHO BBHINOJIHEHO MPAKTUYECKOE 3aJaHue, U MpH OTBETE Ha
BOINPOCHl 3K3aMEHALMOHHOTO0 OWJeTa M Ha JIOMOJHUTENbHbIE BOIPOCHI 00y4YaroUIHics
MOKa3all, YTO BJaJIeeT MaTepUAIIOM M3YYEHHOU AMCIUIUINHBI, CBOOOJHO TPUMEHSET CBOU
3HAHUA TSI OOBSICHEHUS PA3NUYHBIX (PAKTOB WU PELICHHS 3a/1a4;

— 26-35, ecnu MpPaBWIbHO BBHIMOJHEHO MPAKTHUYECKOE 3a/laHU€ WM B HEM JOMYIIEHO HE
OoJiee 0/IHOM OMIMOKH, KOTOpasi Obljla CAMOCTOSITEIIPHO MCIPABJICHA 00YYAIOIIUMCS, U TIPU
OTBETE HA BOIPOCHl 3K3aMEHAIMOHHOTO OWjera M Ha JONOJHHUTEIbHBIE BOMPOCHI
oOyyJarontuiicst JomyckaeT HerpyOble OmnOKH;

— 20-25 6amnoB, eciau B BHIIOJHEHHOM ITPAKTUYECKOM 3aJ[aHUU JOMYLIEHbI IpyOble OIINOKHY,
KOTOpbIE 3aTeéM HWCHpaBICHb OOydYalOmMMCS TPH yYaCTHH OJK3aMEeHaTopa WIH
NPaKTUYECKOE 3a/1aHNE HE BBIIOJIHEHO B MIOJHOM 00beMe, HO 00y4JaroLIUiACs CMOT IOBECTH
pelieHre 10 KOHIA TMPH YydYacTHW OSK3aMEHaTopa, M B OTBETaX Ha BOIPOCHI
9K3aMEHAIlMOHHOTO OuieTa JIOMyIeHbl OLIHOKH.

4 cemecTp

IK3aMeH

[IpoBouTCs B MUCbMEHHOMU (hopMe 10 OmiieTaM B BUJIE MOJATOTOBKH U HU3JI0KEHUS Pa3BEPHYTOr0
oTBeTa. Bpems Ha nmoaroroBky orsera — 60 MUHYT.

1) TeopeTrueckue OCHOBBI METOJJa CHMMETPHUHBIX COCTABIISIOIINX.

2) Pacuer pexxuma cuMMeTpUYHOU Tpex(da3HOM 1enH NP HECUMMETPUUHOM HATIPSKEHUH.

3) Pacuer TOKOB KOPOTKMX 3aMbIKaHHMH B HHEPrOCUCTEME METOJOM CHMMETPUYHBIX
COCTaBJISAIOLINX.

4) llepexonHbple TpOLECCHl B HICKTPUUYECKUX LEMAX: OCHOBHBIC OMNpEIENCHHS; 3aKOHBI
KOMMYTAllUN; METObI PEIICHMUS.

5) Knaccuueckuii MeToJ1 peleHus IepexoIHbIX MPOLIECCOB: ATAIbI PELICHUS, AITOPUTM pacyeTa.
6) Knaccuueckuii MeTos pelieHusi NepexoHbIX MPOLIECCOB: OIpeIeIeHHe HAavyaJbHBIX YCIOBUN
IIPY pa3IM4YHBIX BUJAX UCTOYHHUKOB.

7) Knaccuueckuii MeTOJ pelIeHUs MEPEXOJHBIX IPOLECCOB: OINpPEAeIeHHE YCTaHOBUBILEHCS
COCTaBJIAIOUIEH IIPU Pa3IMYHbIX BUJIaX UCTOUHUKOB.

8) Kiaccuyeckuii MeToJl pelleHHs MNEepeXOAHBIX IPOLECCOB:  CIIOCOOBI  COCTaBJICHUS
XapaKTePUCTUYECKOTO YPaBHEHUS.
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9) Knaccuueckuii MeTOJN peEIIEHUs MEPEXOJHBIX IPOLECCOB: OIpPENEICHUE IOCTOSHHBIX
MHTETPUPOBAHMS B LIEMSAX EPBOTO U BTOPOTO MOPSIIKOB.

10) Krnaccuyeckuil MeToJA peUICHUS TEPEeXOAHBIX MPOLEeCcCOB: BKIroYeHHe 1enu R-L Ha
MOCTOSIHHOE HaNpsKEeHHUE.

11) Kiaccuueckuii Meron pelieHUs MEPEeXOAHBIX IPOLEccoB: BKMoueHue nenu R-L Ha
CHHYCOUIaJIbHOE HAIPSKEHHE.

12) Kiaccuueckuii MeTOJl pelleHHsl MEepeXOJHBbIX MpoleccoB: BkiIoueHue unenu R-C Ha
MIOCTOSIHHOE HaNpsKEeHHUE.

13) Knaccuyeckuid MeTOA peEHICHHS TEPEeXOAHBIX IMpolleccoB: BkoueHue uenu R-C Ha
CHHYCOU/IaJIbHOE HAIPSKEHHE.

14) Ananu3 nepexoJHbIX mpoueccoB B nenu R-L-C mpu BelecTBEHHBIX HEPaBHBIX KOPHSX
XapaKTepUCTUYECKOTO ypaBHEHHUS.

15) Ananmu3 nepexonHbix mnpoueccoB B nenu R-L-C mpu BeleCTBEHHBIX PaBHBIX KOPHAX
XapaKTepUCTUYECKOTO ypaBHEHHUS.

16) Ananu3 nepexonHbix mpoueccoB B nenu R-L-C mnpu KOMIUIEKCHO-CONPSKEHHBIX KOPHSX
XapaKTepUCTUYECKOTO ypaBHEHHUS.

17) OnepaTopHbIil METON peUIeHUs] IEPEXOAHBIX MPOIIECCOB: MpsiMoe TpeodpazoBanue Jlamaca,
aJITOPUTM pacyera.

18) OnepaTopHbIii METO PEIICHUS TIEPEXOIHBIX MPOIECCOB: H300paKEHNUE OCHOBHBIX (DyHKIIUN
BpPEMEHHU.

19) 3akonsr OMa u Kupxroga B onepatopHoii popme.

20) OnepaTopHbIi METOJ PELICHUs IEPEXOAHBIX MPOLIECCOB: CIOCOOBI COCTABIEHHUS ONEPATOPHBIX
YpaBHEHUH, AJITOPUTM pacdeTa onepaTOPpHbIM METOJIOM.

21) Ilepexon ot u306paxkeHus Kk opuruHainy. @opmyiia pazaoxKeHHs: HOPsSI0K IPUMEHEHUS.

22) Ilepexon oT n300pakeHUs K OpUTHHAITY. 3aMevYaHus K popmysie pa3moKeHusl.

23) O6001IeHHbIE 3aKOHBI KOMMYTAITHH.

24) OcHOBHbIE YpaBHEHHs UETHIPEXIONIOCHUKAa B A-QopMe; ypaBHEHHE CBS3U MEXIY
K03(ppULIMEHTaMU YEThIPEXIOIIOCHHKA.

25) VpaBHeHus derbipexmnoitocHuka B Z, Y, H, G —dopmMax; COOTHONIICHUS MEXIY
kod(puImeHTaMu pa3TUIHBIX GOPM.

26) T- u I1- oOpa3Hble cXeMbl 3aMEIICHNS YEThIPEXOIIOCHUKOB. BoiBon conporusnennii T- u I1-
00pa3HBIX CXeM 3aMelIeHHs Yepe3 KodPHUIMEHTH (OpMBI A.

27) Onpenenenne  Kod(p(UIMEHTOB  YETBIPEXIIOJIOCHUKOB: |  pacueTHBId METON U
HKCHEPUMEHTANIbHBINA MY Th.

28) Onmnpenenenne Kod((GUIMEHTOB  YETBIPEXIIOJIOCHUKOB: 2  pacueTHBIA  METOI U
HKCIEPUMEHTANIbHBINA MY Th.

29) XapakTepucTHYECKHE TapaMeTPbl YETHIPEXTIOIOCHUKOB.

30) Ompenenenne Ko3((HUIMEHTOB YETHIPEXIOIIOCHUKOB 4Yepe3 €ro XapakTepHUCTUYECKHe
apaMeTpsl Uil CHMMETPUYHOTO U HECUMMETPUYHOTO YETHIPEXIIOIIOCHUKOB.

31) OnmnpeneneHne XapakTepUCTUYECKMX IapaMeTpbl  UYETHIPEXIOIIOCHUKOB 4Yepe3  €ro
CONPOTUBJIEHUS] XOJOCTOTO XOJa W KOPOTKOIO 3aMbIKaHMsl JJIi CHUMMETPUYHOTO U
HECUMMETPUYHOT'O YEThIPEXIIOIIOCHUKOB.

32) OmnpeneneHue BXOAHBIX CONPOTHBIICHUH YETHIPEXIOJIOCHUKOB YEpEe3 €ro CONpPOTHBIICHUS
XO0JIOCTOTO XO0Jla M KOPOTKOTO 3aMbIKaHMS UM  XapaKTePUCTUYECKUX MapaMmeTpbl  JUis
CUMMETPUYHOTO U HECUMMETPUYHOT'O YETHIPEXIIOIFOCHUKOB.

33) Crioco6bl coelMHEHNs YETHIPEXITOMIOCHUKOB: KaCKaHOE.

34) CriocoObl COeTMHEHUS YE€THIPEXITOIOCHUKOB: TIOCIIEI0OBATEIHHOE.

35) Crioco0b! coelMHEHNS YEThIPEXITOMIOCHUKOB: NapalIeIbHOE.

36) CriocoObl COeTMHEHMS YETHIPEXITOTIOCHUKOB: TIOCIEI0BATEIHLHO-TTapaNIETLHOE.

37) CriocoObl coeIMHEHUS YEThIPEXITOIIOCHUKOB: MapauIeIbHO-TI0CIE0BaTEIbHOE.

38) llemu c¢ pacnpeneneHHbIMH IapaMeTpaMHU: OCHOBHBIE IOHATHS, NEPBUYHBIC MapaMeTphl
JIMHUU.

39) BbiBOoA ypaBHEHHMH OJHOPOJHOM [BYXIPOBOJHOM JMHUM B YCTAHOBUBLIEMCS PEXKHUME,
TesierpadHble YpaBHEHUS JIMHUH.
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40) PemieHue ypaBHEHMH JMHUM TNpPU YCTAaHOBHUBIIEMCS CHHYCOMJAIBHOM pexume. Toku Hu
HANPSDKEHUS JTMHUN B KOMIUIEKCHON U BPEMEHHOM 00/1acTsX.

41) YpaBHEeHHUE OHOPOIHOW JIMHUH B TUIIEPOOINIECKUX (PYHKIUSIX.

42) BropuuHble mapaMeTpbl ITUHHBIX JTUHU; (a3oBas CKOPOCTb U AJIMHA BOJHBI.

43) [Tagaroiiye U OTpaXKEHHBIE BOJIHBI B JTUHUU.

44) Jluaus 63 NCKaKCHHUS.

45) YcraHOBUBLIMICS pPEXXUM B JUITMHHOM JIMHUU NPU COTJIACOBAaHHOW Harpyske.

46) Y CcTaHOBUBIIUICS PEKUM B JTUHUHU O0€3 TIOTEPb.

47) IlepexonHble MpOIECCHl B JJIMHHBIX JUHUSAX: BOJHOBBIE ypaBHEHHUs, NpsAMas U oOpaTHas
BOJIHA.

48) Pacuer nanaromux BonH B Havane JIBII. Ilponecc BkitoueHUs] OHOPOAHON HE3apsKEHHOU
JUHUU 0€3 TTOTePh ¢ HCTOYHUKAMU HJIealbHON B HenneanbHoi DJ1C.

49) Pacuer nanaromux BonH B Havane JIBII. Ilporecc BkitoueHUs] OHOPOAHON HE3apsKEHHOU
TUHUH 03 MOTeph NPU HAIMYUU B Hauasie JTUHUHM HaKOMUTENIeH YHEPTHH.

50) IlepexonHble mpouecchl B JUIMHHBIX JIMHUSIX: OTPaXEHHWE BOJH OT KOHIA JIMHMH.
KomrmiekcHbie K03 GUITUEHTHI OTpakeHUs BOJIH B TUHUSIX.

51) IlepexonHble mpouecchl B JUIMHHBIX JIMHUSIX: OTPaXEHHWE BOJH OT KOHIA JIMHHH.
CornacoBaHHas HarpyskKa.

52) IlepexonaHble mpolecchl B JUIMHHBIX JIMHUSAX: OTPaXK€HHWE BOJH OT KOHLA JIMHUM TIpU
HECOTJIACOBAaHHOW aKTUBHOM Harpyske.

53) Cucrema ypaBHeHnuit MakcBesuta. Kiaccudukanus 3eKTpOMarHUTHBIX SIBICHUN

54) YpaBHEHHE HENIPEPHIBHOCTH

55) CkanspHbIil 1 BEKTOPHBINA MOTEHIIUANBI JIEKTPOMAarHUTHOTO TOJIS

56) YcnoBusi CONPSKEHHUS BEKTOPOB HAMPSIYKEHHOCTH W WHAYKIMH SJIEKTPUUYECKOTO TMOJs Ha
rpaHulax paszena ABYX cpel

57) Ilone ogHOM U IBYX 3apsDKCHHBIX OCEH

58) Ilosie MBYXMIpPOBOIHOM JIMHUU

59) Meron uzobpaxenwuii. [lone 3apsaa, Haxoasamerocst BOJIU3U MPOBOASIIEH MIOCKOCTH.

60) Ilone 3apsana, HaxoaALIErocsl BOJIN3H IJIOCKON OBEPXHOCTH pasjiena IByX JUJIEKTPUKOB

61) Ilotenmuanpabie KOdpuimentsl. [lepBas rpynma ¢popmyn Makcemna

62) Emxoctabie kK03 dunmenTsl. Bropas rpymnma dpopmyn Makcsenna

63) IloTeHrmanbHbIC KOIPPUITUESHTHI BO3AYIIHBIX JTUHUN

64) Junosns. JIBOMHON SJEKTPUUECKUN CIOM

65) Ypasuenus Jlammaca u [lyaccona. MeTobl pacueTa nojei

66) Metox ®@ypne pemieHus qudepeHIMaTbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOTHBIX

67) Lunuuap B OIHOPOJAHOM BHEIIHEM I0JIe

68) IIpoBosiuii map B OJJHOPOAHOM I10JI€

69) JIMdIeKTpuYeCKHii map B OJTHOPOIHOM TI0JIe

70) DnekTpuyeckoe MmoJie B MPOBOJSIICH cpesie

71) Ananorus moiisi HOCTOSTHHOTO TOKA M 3JIEKTPOCTATUYECKOTO OIS B AUAJICKTPUKE

72) I'panuuHbie yCI0BUS B MpoBodIIEH cpene. Meroa n3o0paxeHuit

73) 3amuTHBIE 3a3eMIICHUS

74) OCHOBHbIE XapaKTEPUCTUKN MAarHUTHOTO TOJS

75) YcnoBusi conpsbKeHUS BEKTOPOB HAIMPSHKEHHOCTH M MHIYKIMU MAarHUTOCTATHYECKOTO OIS
Ha TpaHMIIAX pa3jena AByX cpea

76) CkanspHbBIN MOTSHITMAI MATHUTHOTO TIOJIS

77) AHanorus MarHUTOCTaTUYECKUX U JIEKTPOCTATUUECKUX IOJIEH

78) Pacuer MarHMTOCTaTUYECKHUX MOJICH MPU MOMOIIM BEKTOPHOTO MOTEHIIHAIa

79) BoipaxkeHue >HEprUU MAarHUTHOTO TOJISl Yepe3 BEKTOPHBIN MOTEHIUAT

80) BekTopHBII MOTEHIIMAT MarHUTHOTO TIOJIS

81) IInoTHOCTH U MOTOK SHEPTUU

82) Ilepenaua sHepruu B MpOCTPAHCTBE

83) DHeprust U CuiIbl B CUCTEMAX C COCPEIOTOYEHHBIMU apaMeTpaMu

84) DHeprus 2JIEKTPUYECKOTO MOTEHIINATBLHOTO TOJIS
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85) YpaBuenus MakcBena B KOMIUIEKCHOU (opme

86) JIMdneKTpuKH B IEPEMEHHOM TOJIe

87) I11OTHOCTH OJIHOTO TOKA B MEPEMEHHOM TioJie. JludieKTpuueckre noTepu

88) I'pannyHbIe yCIOBHS HAa MOBEPXHOCTHU Pa3jiesia IBYX HECOBEPIICHHBIX IUIICKTPUKOB
89) Teopema IloitHTHHTA B KOMILIEKCHOHU (hopme

90) IlepemeHHOE MarHMUTHOE T0JIE€ B TOHKOW MTPOBOISAIIECH TIJIaCTHHE

91) I'mybuHa MPOHUKHOBEHHUS

92) IloBepXxHOCTHBIH 3 heKT

HpHMepHHfI MEPCUCHDb DK3aMCHAIIMOHHBIX OUJIETOB:

bunem Nel
1. PaznoxeHue mnepHOAMYECKHMX HETapMOHMYECKUX KojeOaHWi B TapMOHHUYECKMHA P
dypse.
2. Knaccndyeckuif MeroJl pelieHHs HEepeXOAHBIX IPOLECCOB: ONpeAeCHUE HadalbHBIX
YCIIOBUH IPU Pa3IMYHBIX BUAAX UCTOYHHUKOB.
Wz, i) 3. Paccuurath A-mapaMeTpbl YETHIPEXTOIIOCHUKA, €CIIN 3a/1aHbI
[ Q napameTpsl aneMenToB 1enu: Z,=100+7200 Om; Z:=200-7350 Om.
It Tpeoyemcsa:
(%) D z, |ty 1) 3anucatpk cucTeMy ypaBHEHHMI YETBHIPEXIIONIOCHUKA B A-popMme.
CocTaBUTh CXEMBbI JUISl ONBITOB XX M K3 M BBIBECTH I HUX B
P 9 obmiem Buie KO UITUEHTHI YeTHIPEXTIOTIOCHUKA.

2) Onpenenuth K03GGUIHMEHTH YeThIpeXIoMtocHuKa. [IpoBepuTh
BBITIOJTHCHHE OCHOBHOTO COOTHOMICHHMSI JITsI KO PHUITMESHTOB.
3) Onpenenuts napamerpsl [1-00pa3HON cXeMbl 3aMEIIeHUs STOTO YETHIPEXITOMIOCHUKA.

bunem Ne2

1. Ilepuoanueckue HErapMOHMYECKHE BO3JCHCTBUS: BUABI CHUMMETPUM M OCOOEHHOCTHU
OIHCaHMA.

2. Pacuer mnepexoAHbIX NpolecCOB MeToAoM uHTerpana Jlroamens. IlocrnenoBarenbHOCTh
pacuera nepexoAHbIX MPOLIECCOB MIPHU MOMOIIM UHTerpana J{roamens.

3. Paccunrare nepexoHblii poiecc B UENH 1MOCIe KOMMYTAllUN
i ?_ KJIACCUYECKUM METOIOM, €CJIM 3aJJaHbl TapaMeTphl 3JIEMEHTOB:
J=1 A; Ri=100 Om; R,=R;=200 Om; C=10 MkD.
@J R| |R, C=—= Tpebdyemcs:
iy 1) OnpenenuTh HE3aBUCUMBIE HAYAJIbHBIE YCIOBHSI, IPUHYKACHHYIO
J | COCTAaBJIAIOLIYI0  HANpsDKEHUsT HAa  KOHJAEHcatope U TOKa,
MPOTEKAOLIEro  4epe3  CONpoTHBIEHHE  R;. CocTaBuTh

i depeHnransHOe ypaBHEHNE TS [T OTHOCUTEIILHO HAaNPsDKEHUS Ha KOH/IEHCATOpe.

2) OmnpenenuTh 3aKOHBI U3MEHEHUs: U(f), ic(f). KauecTBEHHO TOCTPOUTH IMONyYeHHBIE TPa(uKH
(GyHKIHA.

3) Onpenenuts 3ak0H U3MeHeHH #1(f). KauecTBeHHO MOCTPOUTH MOTyYeHHBIH rpaduk GyHKIHH.

Bunem Ne3
1. JleficTByro1IM€e 3HAaUEHUSI HECUHYCOUJAJIBHBIX MEPHOANYECKHX TOKOB M HANPSKEHUH.
2. OcHOBHBIE YpaBHEHUS YETHIPEXIIONIOCHUKA B A-QopMe; ypaBHEHHE CBSI3H MEXIY
K03(ppULIMEeHTaMU YEThIPEXTIOTIOCHHKA.
3. PaccuuraTh mepexoIHBbIM mpolecc B LENU IOCIe KOMMYTalUu
I I KJIACCUYECKUM METOAOM, €CIIM 3aJjaHbl MapaMeTpbl 3JEMEHTOB LEIH:
@J - J(H=2s5in(314¢-30°) A; R=100 Om; L=10 mI'n; C=20 MKD.
R

c Tpeboyemca:

1) OnpenenuTh HE3aBUCUMbIE HAYaJbHBIE YCIOBHS W MPUHYKICHHbBIC
COCTABJISIIONIME TOKAa dYepe3 WHIAYKTUBHOCTh W HAIpPSOHKEHUS Ha
KoHJeHcaTope. OnpeaenuTs XapakTep NepexoaHOro npouecca B LUeu.
2) Omnpenenuth 3aKOoHBI U3MEHEHHUS: u;(?), ir(f). KadecTBEeHHO MOCTPOUTH TOJyYCHHBIC TpaduKu
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GbyHKIHH.
3) Onpenenure HanpspKeHUE Ha KoHaeHcaTope yepe3 0,06 ¢ mociae KoMMyTaIuy.

bunem No4
1. YpaBaenus MakcBelia B KOMITIEKCHOU (opme
2. Knaccuueckuii METOJ] pelIeHHs MEepPeXOJHBIX MPOIECCOB: OMpeeNieHue YCTaHOBMBILEHCS
COCTABIISIFOIICH MPHU Pa3INIHBIX BUIaX HCTOYHUKOB.
3. DnexTpuyeckas IeNb C MEepexoHON xapakrte-puctukoi h(t)=(1/R)(1-e
MOJIKJTFOYACTCSI K HICTOYHUKY CIIOKHOU (OPMBI (CM. pHC.) ¢ mapamerpamu x;=50
B; x,=150 B; t,= 2 mc.
Tpeodyemca:
1) AHanuTHYecKu onucaTh 3aJJaHHOE BXOJIHOE BO3/IEHCTBHUE. 3amucaTh B O0OIIEM
BUJIC MHTETPAIBI J{roaMens AJist Onpe/IeIICHUsT BBIXOTHOTO HAMPSHKCHUS TICTIH Ha
KOKIOM W3 paccMaTpuBaeMbIX ydacTKoB. (OOOCHOBaTh MpPUMEHEHHE
UCTIONB3YEMBIX ()OPM MHTETPAJIOB.
2) [IpoBecTu pacyeThl BEIXOJHOTO HAMPSIKEHHS Ha KaXKJJOM Y4acTKe.
3) I[IpoBecTu pacueT HAMPsHKCHHSI HA TPAHHUIIAX Ka)XJIOTO W3 YYaCTKOB MHTETPUPOBAHUS U IO
MOJTyYEeHHBIM 3HAUYEHUSM Ka4yeCTBEHHO OCTPOUTH IpaUK BHIXOTHOTO HAPSIKEHUS.

-Rt/L)

bunem No5
1. KoadduiueHTsl, XapakTepu3youe HECHHYCOUTATBHBIC ()YHKITHH.
2. Enquanynbie QyHKIUH, TIEPEXOJHBIC W UMITYJIBCHBIC XapaKTEPUCTHKH; KIACCUYECKHA METO]T
OTpeJIeTICHUS TIEPEXOHBIX U UMITYJILCHBIX XapaKTEPUCTHUK.
3. 3agaHa cucTeMa BEKTOPOB:

A} Ugo U= Uc=100 B; Us~173 B,
. Tpeboyemca:
ﬁ'ﬁ'ﬂ UE’L’I‘ 1) Paznoxxuth 3a/laHHYI0 CUCTEMY Ha CUMMETPHUYHBIE COCTaBIISIONINE
g = M= QHAJUTHYECKH.
£k B 2) IlpoBeneHHble pacyeTbl TMOATBEPAUTH MOCTPOSHUSMH  Ha

KOMILJICKCHOH TTOCKOCTH.
3) IlpoBecTu MPOBEPKY MPOBEACHHOTO Pa3JIOKEHUSI TpaduyueckH,
MOCTPOUMB MCXOHBIC BEKTOPHI HANPSHKEHUI HA OCHOBE IMOJTyYEHHBIX
CUMMETPUIHBIX COCTABJISFOIINX.

'I'l'l'
v -COy

bunem Neb
1. JleiicTByromee u cpegHee 3HAYCHMs HECHMHYCOMIAIbHBIX MEPHOAUYECKHX TOKOB U
HaNpPsOKEHUI: BEIMYUHBI, U3MepsieMble TpUOOpaMu IIPHU HECUHYCOMIaTIbHBIX TOKAX.
2. AHanu3 mnepexoAHbIX MpoueccoB B Lenu R-L-C NpU BEIIECTBEHHBIX PAaBHBIX KOPHSX
XapaKTePUCTHUUECKOTO YPaBHEHUSI.
3. 3MepeHus, IPOBEIEHHBIE ¢ HECUMMETPUYHBIM YETBIPEXIIOIOCHUKOM TIPU XOJIOCTOM XOJ€ U
KOPOTKOM 3aMbIKaHHUHU NpHU MPSIMOM Iepesadye M IpU XOJIOCTOM XOJ€ MpU 0OpaTHOW mepenaue,
JIJIN CIETYIOLINE PE3YJIbTAThI:
Ux=10 B; 1,x=0,7 A; P\x==5 BT; 01x<0;
U.,=10 B; 1,,=0,45 A; P=2 BT; ¢1:<0;
U2X=10 B, 12X=1,O A, P2X=0 BT, (P2x>0-
Tpeoyemca:
1) 3anucate cucteMy ypaBHEHUH 4YeThIpEeXMHOIIOCHUKAa B A-popme. Omnpenents KOMIUIEKCHbBIE
COIIPOTHUBJIIEHUS XOJIOCTOIO X0Jja U KOPOTKOI'O 3aMbIKaHUSI.
2) Omnpenenuth KO3(POUIUEHTH YETHIPEXINONIOCHUKA. [IpoBepUTH BBIOJIHEHHE OCHOBHOIO
COOTHOIIEHUS U1 KO3(pPULIMEHTOB.
3) Paccunrats conportunenus [1-o0pa3Hoit cxeMbl 3aMeIICHHUS.

Bunem Ne7
1. Pacuer anekTpuuecKuX Lenei Npyu HECUHYCOUIAbHBIX TOKAX.
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2. T- u I1- oOpa3Hble cXeMbl 3aMEUICHUST YeTHIPEXTIOIIOCHUKOB. BriBon conporuienuit T- u I1-
00pa3HBIX CXeM 3aMenieHus Yepe3 KodhGUumeHTs Gopmbl 4.
3. PaccumraTh nepexoIHBIM TIpolecc B LENU I0CiIe KOMMYTalUH
KJACCHYECKMM  METOAOM, €CJIM  3aJaHbl  [apaMeTpbl  3JIEMEHTOB:
e(H)=141sin(314¢+50°) B; R=100 Om; L=300 mI'H.
Tpeoyemcsa:
1) OnpenenuTh He3aBHCHMBbIE HadalbHBIC YCJIOBHUS W TPHHYKICHHbIC
COCTaBIISIIOLIYI0 TOKa 4Yepe3 HHIYKTUBHOCTb. OIpeaenuTh Xapakrep
MIEPEXOIHOTO MPOIiecca B LIEIH.
2) OmpenenuTh 3aKOHbI U3MEHEHUs: u.(t), ir(f). KauecTBeHHO MOCTPOUTH
MOJIy4YeHHbIE TpadUKu QYHKIUI.
3) Onpenenuthb 3aKOH U3MEHEHUs ug(f). KadecTBeHHO MOCTPOUTh NOMYyUEHHBIN ITpaduK QyHKINU.

bunem Ne§

1. OcobeHHOCTH NMPOTEKaHHUsI HECUHYCOUAATIBHBIX TOKOB Yepe3 MaCCUBHBIC JIEMEHTHI LEMH.

2. AHanmn3 mnepexoIHbIX mpouneccoB B nenu R-L-C npu BEIIECTBEHHBIX HEPABHBIX KOPHSIX
XapaKTEPUCTUYECKOTO YPaBHEHMUS.

3. 3aaHa cucTeMa BEKTOPOB:

L=3A; I~=1~=1,73 A.

Tpeoyemcsa:

1) Pa3snoxuth 3aJaHHYI0 CHCTEMY HAa CHMMETPHYHBIE COCTaBJISIOLINE
AQHAJIMTUYECKHU.

2) IlpoBeneHHbIE pacdeThl MOATBEPANUTH IIOCTPOCHUSIMHM Ha KOMIUIEKCHOMN
IIJIOCKOCTH.

3) IlpoBecTH TpPOBEPKY NPOBEAECHHOIO PpA3JIOXKEHUS TIpaHUuecK,
IIOCTPOMB HMCXOJHBIE BEKTOPBl HANPSDKEHWM HAa OCHOBE IOJyYEHHBIX
CUMMETPUYHBIX COCTABJISAIOIIUX.

bunem No9

1. Pe3oHaHcHbIE SIBICHUS B LIENSAX HECUHYCOUJAIBHOTO TOKA.

2. Emkoctabie K03 dunmmentsl. Bropas rpynma ¢popmyn Makcsemia
3. B CUMMETPUYHOM  TAaCCUBHOM  YETBIPEXIOJIIOCHUKE
W3MEPEHBI B PEKHUME XOJIOCTOro Xoja: HampsikeHue U;=100 B;
TOK /1x=0,8 A; akTUBHAas MOIIHOCTH P1=56,6 BT, yron cipura ¢a3
— OTPHUIATENBHBIN; B PEKUME KOPOTKOTO 3aMBIKAHUS: HATIPSDKCHHE
Uix=100 B; Tok /1x=0,7 A; akTmBHasg MoOIIHOCTH P+=66,5 BT,
yroJ casura (a3 — oTpuIaTeIbHbIN.

Tpeoyemca:

1) 3anucate cucteMy ypaBHEHUH 4YeThIpeXMHOJOCHUKAa B A-popme. OmnpenennTs KOMIUIEKCHbBIE
COIIPOTHUBIIEHUS XOJIOCTOIO X0Jia U KOPOTKOI'O 3aMbIKaHUSI.

2) Omnpenenuth KO3(POUIUEHTH YETHIPEXNONIOCHUKA. [IpoBepUTH BBIOJIHEHHE OCHOBHOIO
COOTHOILIEHUS U1 KO3(pPULIMEHTOB.

3) Paccuurats conportuienus T-00pa3HOW CXEMBbI 3aMEIICHUSI.

bunem Nel()
1. I'pahoaHaIMTHYECKUIT METOJ pacyeTa MPU HErapMOHHYECKOM BO3JICHCTBUU U OIpPEEICHHE
kod(urmenToB psina Oypoe.
2. OnepaTopHbIii METOJ| PEIIEHUS TIEPEXOHBIX TPOIIECCOB: CIIOCOOBI COCTABIIEHHS OTIEPATOPHBIX
ypPaBHEHUH, AITOPUTM PACUETa OIIEPATOPHBIM METOIOM.
3. OnpenenuTh mapaMeTphl YETHIPEXTIONIOCHUKA 110 PE3YJIbTaTaM OMBITOB XX U K3. ONbIT XX (IIpH
OPSIMOM  BKJIIOYEHHH): 7,y — 7,5 A; (/v =100e B; (7, =500/ B. Ombit xx (npu

00paTHOM BKJIKOYEHHH): 7., —375 A} {7, = 25¢/% B; (7, = 500/ B.
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Tpeboyemca:

1) 3anucath cucTteMy ypaBHEHHMH 4YETBIPEXIMOJIIOCHUKA B Z-popme. Paccuntars k03¢ UIMEHTHI
YETBIPEXIIOIIOCHUKA.

2) 13 0OCHOBHOM CHUCTEMBI YpaBHEHHH ONpPEAEIUTh BXOAHOE U BBIXOJHOE HANIPSKEHUS.

3) Ilepeiitu k A-mapameTrpaM YeTbIPEXNOIIOCHUKA. [IpoBEpUTH BBINOIHEHHE OCHOBHOIO
COOTHOIICHUS TSl KO3 PUIIUCHTOB.

bunem Nel ]

1. TeopeTHyecKknue OCHOBBI METOA CHMMETPHYHBIX COCTABIISIOIINX.

2. Knaccudueckwii METOH pEIICHWS MEPEXOAHBIX IIPOLECCOB:  CIIOCOOBI  COCTABJICHUS
XapaKTePUCTHYECKOTO yPABHEHUS.

3. DneKTpuuecKas Lelb ¢ IePEXOAH0M XapaKTepUCTUKON h(t)=(107)(1-e'°") moaxmrouaercs
K UCTOYHUKY CIIOKHOM (JOPMBI C TapaMeTpaMHu:

0 nput<0,
U= ul:'_g“_ ¢ B npu 0<<t< £, =103 c,
u, =100 B npu f, << f <Z oo,

Tpeoyemca:

1) I'paduueckn u300pa3suTh 3aJaHHOE BXOAHOE BO3JEHCTBHE. 3amMcaTh B OOLIEM BHIE
uHTerpansl Jljoamens s ONpeleleHHs BBIXOJHOIO HANPSKEHHMS LEMU HAa KAXIAOM M3
paccMaTpUBaeMbIX y4acTKoB. OG0CHOBATH IPUMEHEHHE UCIIOIb3yEMBIX ()OPM MHTErPAJIOB.

2) IIpoBecTH pacyeThl BBIXOJAHOTO HAMPSKEHHsS HA KaXKJI0M YYacTKe.

3) IIpoBecTH pacdeT HampsHKEHUS Ha IPAHMIAX KaKIOrO U3 yYaCTKOB MHTETPUPOBAHHS U IO
II0Jy4YEHHBIM 3HAYEHHUAM Ka4eCTBEHHO IIOCTPOUTH rpadyK BBHIXOIHOIO HANPSKEHHUS.

bunem Nel?2

1. Pacyer pexxuma cuMMETpUIHON Tpex(dazHOH 1enH NP HECUMMETPHUYHOM HATPSKEHUU.

2. YcioBHsS CONPSHKEHUST BEKTOPOB HAMNPSHKEHHOCTH W MHAYKUHAM BJIEKTPUYECKOTO IOJS Ha
rpaHuLax pasjelia IByX Cpel.

3. PaccumtaTh HampsOKEHHOCTh TOJIA W TMOTEHUOMan B Todkax M, M, M; M, BOmu3mn
JBYXMPOBOAHOW JMHUM C PaJUyCcaMH MPOBOJOB 7=2,5 MM, HAXOJSIIEWUCS MOJ MOCTOSHHBIM
HanpspkeHueM U=10 kB. Onpenenuts eMKOCTh JUHUU. Pa3mMephl TaHbI B MM.

90
+ M, M, - M;
Pany Jany
N 7y N
30 30
30
— 45
My
Bunem Nel3

1. BeipaxkeHue SHEPTUHM MArHUTHOTO TOJIS Yepe3 BEKTOPHBIA MOTCHIIHAI.

2. XapaKTepUCTHUECKHE MapaMeTPhbl YETHIPEXITOIIOCHUKOB.

3. Jlna 3aJaHHOM JJIEKTPUYCCKOW IIeNMM HECHHYCOMJIAIbHOIO TOKAa HW3BECTHBI ITapaMeTphI:
u(t)=14,67sinor+5sin3ws B; ®=200 pazn/c; R,=5 Om; R,=10 Om; L,=10 mI'H; i(£)=1,33sin5wz B.

L
Y Y e
R2
el
) R2

Tpeboyemca:
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1) Onpenenuts napaMeTpsl pEaKTUBHBIX 3J1eMEHTOB Lienu L, u Ci.
2) OnpenenuTh MTHOBEHHBIC U JCHCTBYIOINITNE 3HAUYEHUS TOKOB BETBEH.
3) IlocTpouTh BEKTOPHYIO JUarpaMmy TOKOB M HAIIPSKEHUH.

ITo pe3yiabTaTaM oTBeTa Ha IK3aMeHe BbICTABJISIETCS:

— 36-40 OamoB, eciaM MPAaBWIIBHO BBINOJHEHO MPAaKTHYECKOE 3a/laHhe, W TpPU OTBETE Ha
BOIMPOCHl 3K3aMEHALIMOHHOTO OWJieTa M Ha JIOMOJHUTENbHBIE BOMPOCHI 0Oy4YaroOUIHiics
MoKa3aj, YyTo BIaJeeT MaTepUajIoM HM3YYEHHON AMCUUILUIMHBI, CBOOOJHO MPUMEHSET CBOU
3HAHUSA [Tl OOBSICHEHUS Pa3IMYHBIX (PAKTOB WU PELICHHS 3a/1a4;

— 26-35, ecnau MpaBWIBHO BBITIOJHEHO MPAKTHUECKOE 33/laHHe WM B HEM JOMYIIEHO He
0osee oJIHOM OMIMOKH, KOTOpasi OblIa CAaMOCTOSTEIBHO HCTpaBieHa 00yUYarouuMCs, U TIPH
OTBETE Ha BOINPOCHI 3K3aMEHAIMOHHOTO OWjieTa M Ha JIONOJHUTEIBHBIE BOIIPOCHI
oOyyJaronuiicss TomyckaeT HerpyOble OMMOKH;

— 20-25 6annoB, eciii B BBITIOJHEHHOM MPaKTUYECKOM 3aJaHUH JOIYIICHBI TPyObIe OMNOKH,
KOTOpbIE 3aTeéM HCHpaBiIeHbl OOydaloIUMCS TpU Yy4YyacTHM dSK3aMeHaTopa WM
NPaKTUYECKOE 3a/IaHNe HE BBIIOJIHEHO B MIOJHOM 00beMe, HO 00y4YaIOLIMICs CMOT IOBECTH
pelieHre A0 KOHIIa TMpH Y4YacTUHM »HK3aMEHaTopa, M B OTBETaX Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OneTa JIOMyIIeHbl OITHOKH.
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