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1. HEJIX U 3AJIAYU OCBOEHUS JUCHUATTJIUHBI

Heab ocBoeHUs TMCUMILUIMHBI — W3YYEHUE OCHOBHBIX MOHATHH M 3aKOHOB 3JICKTPOMArHUTHOTO TOJS M TEOPHUH JJICKTPUUECKHMX U MAarHUTHBIX LICTICH,
MECTOJO0B aHaAJIn3a LICHCI\/JI IIOCTOSSHHOI'O U HepeMeHHOI‘O TOKOB B CTaI_[I/IOHapHBIX n HepeXOI[HBIX pem/IMax; yCTaHOBI/IBH_II/IXCSI 148 HepeXOI[HBIX pe)KI/IMOB ueneﬁ C
pacrpeieIieHHBIMU TTapaMeTpaMH; TO3HAKOMHUTBCS ¢ OCHOBHBIMH 3aKOHAMH 3JIEKTPOMArHMTHOTO TOJIS, METOJaMU pacydeTa 3JCKTPUYECKOTO U MArHUTHOTO
TTOJICH.

3agaun QM CHUILIMHBI

— OCBOGHHE METOJIOB pacyera OJJIEKTPHUUECKHUX Iemeld C COCPEAOTOUYEHHBIMU (DJICKTPUUECKUX W MATrHUTHBIX, JHUHEWHBIX M HEIMHEWHBIX IleTei
HOCTOSTHHOT'O, IEPEMEHHOT0 TOKa- 0JTHO(a3HbIX U Tpex(a3HbIX) U paclpepeeHHbIMU TapaMEeTpaMH B CTAllMOHAPHBIX U MEPEXOAHBIX PEXKUMAX;

—  H3y4YeHHE COBPEMEHHBIX METOOB pacueTa U MOJICTUPOBAHUS JICKTPUUSCKUX 1IETICH, OCHOBAaHHBIX HA KOMITBIOTEPHBIX TEXHOJIOTHSX.

dopmupyembie y 00ydaronierocsi KOMMETeHIIUH ¥ 3aIUIAHUPOBAHHEBIE Pe3YJbTAThl 00YYeHHMs TI0 JUCIUILIUHE, COOTHECEHHBIE ¢ MHAUKATOPAMH

JOCTHKEHHS KOMIIETEHIIMH:

KO}] U HAMMCHOBAHUE UHAUKATOpA 3aHJIaHHI)OBaHHI)Ie PE3yabTaThl oﬁyqe}mﬂ

JAOCTHXKECHHUH KOMIICTCHIIUU

KOI{ H HAMMCHOBAHHNE¢ KOMIICTCHIIUHA

OIIK-3. Cnoco0eH ncnoib30BaTh
METOABI aHAJIN3a U MOHCHHpOBaHI/IH
ANEKTPUICCKUX LETIEH U IJICKTPHISCKUX
MalllnH

OIIK-3.1. Hcnonp3yer METO/IbI
aHaju3a U MOJCIMPOBAHUS JIMHEHHBIX
W HEIUHEWHBIX IIeTeil MOCTOSHHOTO H
MEPEMEHHOTO TOKA.

3HATH:

— (QyHIamMeHTaIbHbIE 3aKOHBI AJIEKTPOTEXHUKU JIIEKTPUUYECKUX U
MAarHUTHBIX I1IeNed, OCHOBHBIE METOJIbl aHalu3a U pacuera TOKOB H
HampsDKEHUH TpH  CTAllMOHAPHBIX TMpolieccaX B INEKTPUUYECKUX H
MarHUTHBIX ENsX;

yMeTb:
— BBIOJIHATH AHAIM3 W pacyeT TOKOB U HANPSHKESHUH B
JNEKTPUYECKUX  IIeMsIX TMpPU  MOCTOSHHOM U CHHYCOMAAJIHLHOM

BO3JICHCTBUM B YCTAHOBUBILIEMCS PEKHUME;

— MOJEIUPOBATh JIMHEHWHBIE M HEJIMHEHHBIX LENH IOCTOSHHOIO H
IIEPEMEHHOTI0 TOKA;

— PacCUMTHIBATh JTUHEWHBIE JJICKTPUYECKUE LIETIH C MEPUOIUIECKUMHU
HECHHYCOMJAJIBHBIMU HAIIPSHKEHUSIMU U TOKAMU;

— MPUMEHATh OCHOBHBIE YPAaBHECHMs, IIEPBUYHBIE W BTOPHYHBIC
IapaMeTpsl, OIHUCHIBAIOIIKME YETBIPEXIOIOCHUKH, K HUX aHaau3y W
pacuery;

— pacCcUMThIBaTh HECUMMETPHUYHBIE Tpex(azHble IIENU C MOMOIIbIO
METO0J1a CHMMETPUYHBIX COCTABIIAIOIINX;




Koa 1 HauMeHOBaHHe KOMIIETEHIIHH

Koa m HammeHOBaHHe HHANKATOpPAa
JOCTHKCHUA KOMIICTCHIIMU

3anaHupoBaHHBIE Pe3yJbTATHI 00y4YeHnsl

OIIK-3.2. Ucnonp3yeT MeTObI pacyera
MEPEXOIHBIX MPOLIECCOB B AJIEKTPUUECKUX
LENSX MMOCTOSTHHOTO U IEPEMEHHOTO TOKA.

3HATh:

— METOJbl pacyera IMEepPeXOJHbIX MPOLECCOB B  JIMHEHHBIX
UIEKTPUUYECKUX LEMsIX B YCTAaHOBUBLIMXCS PEXHMMax IMPH pa3IMYHBIX
BHJIaX HCTOYHUKOB YHEPIHH;

yMeThb:

— paccuuThIBaTh NEPEXOIHBIE MPOIECCH] B JIMHEWHBIX 3JIEKTPUUECKUX
LEMsX NP pa3INYHbIX BUAAX UCTOYHUKOB SHEPIUU

OIIK-3.3. [IpuMeHseT 3HaHUsI TEOPUHU
3JIEKTPOMArHUTHOT'O TIOJISL M LIETeH C
pacnpeeIeHHBIMH MapaMeTpaMH.

3HATH:

— OCHOBBI TCOpHH IMOCTOSAHHOI'O, INEPEMCHHOI'O JJICKTPHYCCKOIO0 M
MarHUTHOTO TIOJICH;

— TEOPHIO IICTICH ¢ pacTpeIeICHHBIMU MapaMeTpaMu

yMeTb:
- MIPUMEHSTH OCHOBHBIE YpaBHEHUS, OIHCHIBAIOLIHE
ANEKTPOCTATUYECKOE, MarHUTOCTaTUYECKOE u IIEPEMEHHOE

3JIEKTPOMArHUTHOE TI0JIE, K UX aHAJIM3Yy M pacyeTy;

— TMPUMEHSATH OCHOBHBIE YPABHEHHUsS, OIMCHIBAIOIINE LIEMH C
pacrpeiesieHHBIMI TTapaMeTpaMl B YCTAaHOBUBIIIEMCS M TIEPEXOIHOM
pEeKHUMaX, K MX aHAJIU3Y U pacuyery




2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO
JlucuuninuHa OTHOCUTCS K 00s3aTelbHOM 4YacTu, OJIOKa AUCHUIUIMH | 10 HalpaBlIEHUIO
MOAroToBKM  bakanaBp 13.03.02 DnexTpodHEpreTHMKa | DJIEKTPOTEXHHKA  (MPpoguIH:
DIEKTPOIHEPTEeTHUECKUE CUCTEMBI W IUQPPOBBIE TEXHOJOTHH, LIUPpOBBIC CHCTEMBI peNeHHOMN
3alIUThl U aBTOMATUKU, [ UApO3NEKTpOCTaHIMK U LU(POBBIE TEXHOJOTHH, MHTemnekTyanpHas
BO300HOBJIsIEMasi JHEPTETUKA).

JucuunnuHa 6a3upyercs Ha CIeAYIOUMX TUCHUIUTMHAX: «Bpicmias marematukay», «Ousnkay,
«MHdopmaTukay.

J171 OCBOCHUS JUCHMILTUHBI, 00y4YatoIUNCs JOKEH:

3HATh:

— (yHIaMeHTaIbHbIE 3aKOHBI AIEKTPOTEXHUKU AIEKTPUUYECKUX U MATHUTHBIX LIeTNel, OCHOBHbBIE
METO/Ibl aHAJIM3a U pacueTa TOKOB M HANPSLKEHUM TIPU CTAIIMOHAPHBIX MPOIECCaX B AJICKTPUUECKUX
Y MarHUTHBIX IETISIX;

— METOJBl pacuera TMEepPeXOJHBIX TMPOIECCOB B JIMHEMHBIX DJJIEKTPUYECKUX LEMAX B
YCTaHOBUBILIUXCS PEXKUMAX MPU PA3NUYHBIX BUAAX UCTOYHUKOB SHEPTUU;

— OCHOBBI TEOPUU MOCTOSIHHOTO, IEPEMEHHOTO 3JIEKTPUYECKOT0 U MAarHUTHOT'O MOJIEH;

— TEOPHIO IIeTIeH ¢ pacIpeie]ICHHBIMU TapaMeTpaMHU.

yMeTh:

— BBITIOJIHATH aHAJIM3 M PacyeT TOKOB U HANPSIKEHUH B 2JIEKTPHUUECKUX ILIETAX MPHU MOCTOSHHOM
Y CHHYCOMJIaJIbHOM BO3J/ICHCTBUM B YCTAaHOBUBIIIEMCS PEKUME;

— MOJICIUPOBATh TUHEHHbBIC M HETUHEHHBIX 1IETTH TOCTOSIHHOTO U IEPEMEHHOT0 TOKa;

— pacCUMTHIBATh JUHEHHBIC AIIEKTPUUECKHE LEMU C MEePUOJUYECCKUMH HECHHYCOMIATbHBIMU
HANPSOKEHUSIMU U TOKaMU;

— TMPUMEHATH OCHOBHBIC YpaBHEHHUS, MEPBUYHbIE U BTOPUYHBIC MapaMeTphbl, OMHCHIBAIOIINE
YEeTHIPEXTIOTIOCHUKHY, K UX aHAJN3y U pacuery;

— paccUMTHIBATh HECMMMETPUYHBIC Tpex(a3Hble IEeNH C MOMOIIbI0 METOJa CUMMETPUUYHBIX
COCTaBJISIONINX;

— PacCUUTHIBATH MEPEXOJIHBIE MPOLECCH B JMHEHHBIX AIEKTPUUECKUX IEMSAX MPU Pa3TUIHBIX
BUJIaX UCTOYHUKOB YHEPTHH;

— MPUMEHSATh OCHOBHBIC YPABHEHMSI, OMTUCHIBAIOILIUE dJIEKTPOCTATHUECKOE, MATHUTOCTATUYECKOE
U TIEPEMEHHOE AJIEKTPOMArHUTHOE T0JIe, K UX aHAIMU3Y U PacyeTy;

— MPUMEHSITh OCHOBHBIE YPaBHEHHUS, OMHICHIBAIONIUE IIETH C PACTIPEICTICHHBIMH MMapaMeTpamMu B
YCTaHOBUBILEMCS U MIEPEXOAHOM PEKUMaX, K UX aHAJIU3y U pacuery.

PesynpTatel 00pazoBaHus, TIOJYYCHHBIC TP OCBOCHHUU JIUCUIUIUIMHBI, HEOOXOIUMBI TIPH
W3YYEeHUU JUCLIMILUINH CTeIUaIN3allii 1 BHIITOJIHEHUH BBITYCKHOM KBATH(PUKAIIMOHHOMN pabOTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHbI
3.1. CTpyKTypa Q¥ CHUIINHbBI
OO01mas Tpy10eMKOCTh JUCIIMIUIMHBI cocTaBisieT 10 3aueTHRIX eauHHMIL, 360 4acoB.

Pacrmipeenenue Tpy10eMKOCTH pasziena (B yacax) Mo BUIaM

© o,
Ne Paznen JCITHITTHHBL 2 i QE( § yueOHO# paboTh CoJiepskaHHe CaMOCTOATENbHOM paboThI
®dopma mPOMEKYTOUHON aTTeCTallul 8o 2 S
n/n (10 cemecmpan) M| o KOHTAaKTHast CP Kont
= © [ Jlex | Mp | JIa6 | KIIP | UKKII | TIA -poib
3 cemecTp
1 | DnekTpuueckue Ueny NOCTOSIHHOTO TOKa U [1], cTp. 263-269, 283,
37 3 12 6 4 - - - 15 -
METOJIbl UX aHAJIN3a. [3], cTp. 9-19
2 | DnexTpuyecKue ey CHHYCOUAAIbHOTO [1], ctp. 177-200, 224-232,
33 3 8 4 6 - - - 15 -
TOKa ¥ 0COOCHHOCTH WX aHAIN3a [3], cTp. 64-70
3 | Lemu Tpéx¢a3zHoro ToKa U aHAIN3 UX [1], ctp. 177-200, 224-232,
[1apaMeTPOB B Pa3JIMYHBIX YCIOBUAX 32 3 7 4 6 - - - 15 - [3], cTp. 64-70
paboTHI
4 | MarHuTHsbIe IIeNU UX 3aKOHbI U aHAJIHN3 22 3 5 2 - - - - 15 - [2], cTp.110-111
5 | PacuérHoe 3amanue 20 3 - - - - - - 20 - CornacHo rpadMKy BbIIOJIHEHHsI
6 | Dx3amen 36 3 - - - - - 2.5 - 33,5 [ToaroToBKa K 9K3aMEHY
HTroro: 180 3 32 16 16 - - 25 | 80 | 335
4 cemecTp
7 | MeToJl CUMMETPUYHBIX COCTABJISIOIINX. 12 4 2 3 3 - - - 4 - [1] m.6 ctp.105-119
JIuneitHbIe 1IENH ¢ TEPHOANIESCKUMH [2] cTp. 400-422
8 | HecuHyCOMTATHHBIMH HATPSIKCHUSAMH U 13 4 3 3 3 - - - 4 - [1] cTp. 124-138
TOKaMH.
[lepexonHble npouecchl B IMHEHHBIX [2] . 14-1 cTp 427-429, m.14-7 ctp. 451-459
9 28 4 6 8 4 - - - 10 -
WIEKTPUUECKUX IETsX [1] cTp. 264-336
10 | YeThlpeXnOIIOCHUKHU B JINHEHHOM peKUMe 16 4 6 4 2 - - - 4 - [1] cTp. 220-261
1 Ienm ¢ pacnpeeIeHHBIMU TapaMeTPaMu B 30 4 3 ] 4 ) ) ) 10 i [7]: W1, . 1-4
YCTaHOBHMBILIEMCSI U TIEPEXOIHBIX PEKUMAX
12 DJIEKTPOCTATUUECKOE TOJIE. ] 4 2 2 ) _ ) _ 4 ) [5]:4.3,Tn.1,2,[1]: I'n.1,6,13,14
MarHuToCTaTHIeCcKOE MoJIe [5]:4.3,Tm. 3 [1]: I'm. 6,15
13 VYpasuenus Jlamnaca u [lyaccona 17 4 5 4 ) ) ) ) 3 i [5]: 4.3, T 1, [1]: T'm. 15
[TepeMeHHOE JIEKTPOMArHUTHOE MOJIe [5]: 4.3,Tn.4-6 [1]: T'n. 8,9,21
14 | PacyetHoe 3a1aHue 20 4 - - - - - - 20 - CoryacHo rpaduKy BBITIOJTHEHUS
15 | Do o [ 4| | [ || (eS| [ | Cmemmeens monenerie o
Hroro: 180 4 32 32 16 - - 25 | 64 | 335
Bcero: 360 3-4 64 48 32 - - 5 144 67




3.2. KpaTkoe conep:kaHue pa3aejaoB
3 cemecTp
1. Memoovl ananuza snekmpuyeckux yenet noCmosanHo20 moka

OcuoBuble onpenencHus. Kmaccudukanms ueneld. JIMHeHHBbIE SJIEKTpUYECKHE IIETH CO
COCPEJOTOYCHHBIMM ITapameTpaMu (MocTosiHHbIe). OCHOBHBIE 3a7aull Teopuu Ienei. MaeanbHblil
uctoyHuk OJIC (HampsbkeHus) U HAealbHBbI MCTOYHHK ToKa. IIpocreiimne cxeMbl 3aMelieHus
peabHbIX AIEMEHTOB 1IeNH, COCTABISEMbIE C TOMOILBIO UAEATbHBIX JIEMEHTOB.

DHepreTudecKkuii OaJaHc B AIEKTPUUYECKHUX IIETIIX

OCHOBHBIE IPUHIUIBI U TEOPEMbI TEOPUU MIEKTpUUECKUX Lenei. [IpuHuun cynepno3unuu
(merox HanoxeHwus ). OnpeneneHre KOdPPUIMEHTOB MeTo1a HasokeHus. Criocod pacuéra 1enu ¢
MOMOIIBI0 MeToJla HanoxeHus. IIpuHiun xommeHcanuu. MeToJ] KOHTYPHBIX TOKOB U Y3JIOBBIX
MOTEeHIMaNoB. MeToJ IByX y3710B

Teopema 006 akTMBHOM JBYyXIoJtocHUKe. (MeToa sKBHBajeHTHOro reHeparopa). Ilepenaua
AJIEKTPUYECKON SHEPTUH OT aKTUBHOTO JIBYXITOJIFOCHUKA K TACCUBHOMY JIBYXIIOJIOCHUKY.

HenuHeiinble aneKTpryecKue e MOCTOSHHOIO TOKA M METO/Ibl UX pacyéra.

2. Dnexmpuyeckue yenu CUHycouoaibHo20 mokd U 0COOeHHOCU UX AHANU3A

DNeKTpUUecKue IeNd CHHYCOMJAIBHOTO TOKA, MX OCHOBHBIE 3JIEMEHTHI M IapameTphl.
KomruiekcHbIi (CUMBOJIMYECKH) METOJ pacy€ra 3JIEKTPUUYECKUX LeNel CHHYCOMIaIbHOIO TOKA.
KommnekcHoe compotusinenue. IlocienoBarenbHble CXeMbl 3aMELIEHHUsS JBYXIOJIIOCHHUKOB.
KommekcHast mpoBoauMocTb. OCHOBHBIE TEOpPEMbl W MNPUHLMIBL JUIsl  pacuéra Lemneu
CHHYCOUIaJIbHOT0 TOKa. BekTopHble 1 Tonorpaduyeckue AuarpaMmal.

Pe3onanc B wmemsAx CHHYCOMJIAJIbHOIO TOKa. Pe30HaHCHBIE KpUBBIE U 4YaCTOTHBIE
XapaKTepUCTUKU JBYXIIOIIOCHUKOB. /lyanbHble Lenu

MouHocTh B LIENM CHHYCOMJAIBHOIO TOKa. bamaHC MOIIHOCTEH LN CUHYCOUAAIBHOTO
TOKA.

3. Ilenu mpéxgpazno2o moka u anaiu3 ux NApaMempos 6 paziuiHbIX YCI0BUAX pAOOmbL
OnekTpuyeckue nenu TpéxgdazHoro Toka. CxeMbl COeTMHEHUS] ICTOYHUKOB, TIOTpeOUTENeH 1
COOTHOIICHHS B TPEX(Pa3HbIX HemsX. AHanu3 TpEX(a3HbIX LETeH NP pa3NuYHbIX BUAAX HATPY3KH.
AHanu3 aBapuiHBIX CHTYalid B TPEX(Pa3HbIX HemsaX. MOIIHOCTE B HEMsIX TPEX(PAa3HOTO TOKA U
CHOCOOBI €€ N3MEpEHUS.

4. Maenumusle uenu ux 3adKOHbl U ARAIU3
MarauTtHOoe TI0JIe KaTyliKyu C TOKOM. CDeppI/IMaFHI/ITHI)IG MaTcpralibl B MarHuTHOM IIOJIC.
MarHuTHbI€ LIEIH U 3aKOHBI MATHUTHBIX LIETICH.
MarauTtHoe moe KaTylIKu ¢ CUHYCONAaJIbHBIM TOKOM. CaMOI/IHZIYKIII/ISI N B3aMMOUWHAOYKIHA.
MarHuTHO-CBsI3aHHbIE KaTyIIKU. Pacuérel 1ieneil CHHyCOUJabHOIO TOKa ¢ MarHUTHOCBSI3aHHBIMU
Karymkamu. VaeanbHblil TpancdopmaTop.

4 cemecTp
7. Memoo cummempuunblx cocmasiaouux

PaznoxeHne HecUMMETpUUHON Tpex(a3HON CUCTEeMbl TaApMOHUYECKHX HAINpPSDKEHUH U TOKOB
Ha CHMMETPHUYHBIE COCTABJISIONIME MPSIMOM, 0OpaTHOW M HYJIEBOM mocienoBarenbHOCTEl. MeTon
CUMMETPUYHBIX COCTaBIAOUIMX. KOMIUIEKCHBIE CONpPOTHBIEHHS JIEMEHTOB Tpex(azHoH uenu
TOKaM IpsSMOM, 00paTHOM 1 HyJIEBO MocienoBaTeabHOCTENH. BUbl MECTHON HECUMMETPUHU.

8. Jlunetinvie yenu ¢ nepuoouyecKUMY HeCUHYCOUOAIbHLIMU HANPANCEHUAMU U MOKAMU

[IpencraBneHne HErapMOHMYECKMX IIEPUOJAMYECKUX HANpPsDKEHWM UM TOKOB B BHUJE
TPUTOHOMETpHUUYECKOro psina Pypbe. 3HAUEHUS HETapMOHHMYECKUX TOKOB M HAINPSHDKEHHH M HX
U3MEpPEHHE: CPEIHEE 3a NEPUOJ, CPEIHEE 110 MOAYJII0, MAKCUMAIBHOE U JACUCTBYIOIIEE 3HAYCHUS.
Koadduumentsr Gopmbl, aMIITUTYAbI, UCKQXKEHUS M TapMOHUK. MOIIHOCTh MPHU NEPUOIUYECKUX
HaNpSOKCHUSAX M TOKaxX: aKTHWBHAs, peakTwBHas, noiHad. Kosddumument mommuoctn. Pacuer
CIIO)KHBIX JIMHEHMHBIX LENeld C BBICIIMMU TapMOHUKAaMU METOAOM HajoKeHus. Pe3oHaHCHBIE
SIBJICHHUS U UX NMPUMEHEHHE B MPOCTEHINX (pUabTpax Iist MPOIyCKaHUs B HATPY3KY OINPeIeIeHHBIX
TapMOHUK HANpPSDKCHUH M TOKOB. Y CIIOBHS TMOSIBIECHUS BBICIIMX FAPMOHUK B TpeX(a3HbIX LIETsX.
@asznple DJIC u nuHENHblE HaNpsHKEHWs C BBICHLIMMM TapMOHUKaMU. ['apMOHMKHM HpsSMOii,
oOpaTHOW M HyJIeBOM MocieaoBaTeNbHOCTEH. Pacder cHMMETpUYHOro peXuMa JIMHEHHBIX
Tpex(da3HbIX LENel ¢ BBICIIUMHU FapPMOHUKAMHU.




9. [lepexoousie npoyeccovl 8 MUHENUHbIX INeKMPUYECKUX YeNsX

[lepexomnble mpolecchl B ANEKTPHUECKUX Hemsax. Kommyramus u  ckaukooOpasHoe
M3MEHEHUE HANpsHKEHUH M TOKOB. 3aKOHBI KOMMYTAlMU. Y CJIOBHUS BOZHMKHOBEHUS IEPEXOIHBIX
nporieccoB. Jluneitnpie muddepeHnmanbapie  ypaBHeHHs. Kilaccudeckwii  MeToa  pacuera
MEePEeXOIHBIX TpolieccoB. [IpuHykaeHHbIE M CBOOOTHBIC COCTABJISIONINE HAMpPSDKEHUH U TOKOB,
KOPHU XapaKTEPUCTUYECKOTO ypPABHEHUS, HE3aBUCHUMBIE M 3aBUCHMbBIC HAYaJbHBIE YCIIOBHUS.
OcoOeHHOCTH pacueTa MepexoJHBIX MPOIECCOB B LIETIAX NepBoro nopsaka. [locrosHHas BpeMeHu u
JUTMTEIIFHOCTh TEPEXOJHOTO TMpolecca. ATNEPHOANYSCKUNA, KPUTHYECKUH W KojeOaTebHBIN
PEKHUMBI TIEPEXOJHOrO Tpollecca B IEMSAX BTOPOTO TMOpsIKAa. YTIOBas 4acToTa CBOOOJHBIX
kosiebannii. OO0OIICHHBIE 3aKOHBI KOMMYyTaruu. OmnepaTopHBI METOA pacueTa MepeXOIHBIX
mpoleccoB B NMMHEHHBIX Hensx. [Ipeobpa3zoBanus Jlamnaca, onepaTopHbie H300pakeHUs OCHOBHBIX
GYHKIMH W Teopema pa3ioKeHUs Il OTHICKAaHMS OpHUTHHAja 10 H3BECTHOMY OIEPaTOPHOMY
n3zo0paxennto Gpynkuuid. OnepaTopHble CXEMbI 3aMELICHHs TUHEHHBIX AJIeMEeHTOB. 3aKoHbI OMa 1
Kupxroga B onepatopnoii popme.

10. YemulpexnontoCHUKU 8 TUHEUHOM pedcume

[laccuBHBIE U aKTUBHBIC YETHIPEXITONIOCHUKHU. YpaBHEHUS B (hopme A. PeXuUMBI X0I0CTOTO
Xoga W KopoTkoro 3ambikanus. T u Il — oOpa3Hbile cXeMbl 3aMeNIeHHs] TaCCHBHBIX
YEThIPEXIIOIIOCHUKOB. BX0o/1HOE 1 BBIXOZHOE conpoTuBieHUsl. CHMMETpUYHbIE U HECUMMETPUYHbIE
YeThIpeXnoMocHuKU. OmnpeneneHue KodQPUIMEHTOB YEThIPEXIIOIIOCHUKOB. XapaKTepUCTUUECKUE
IapaMeTpbl YETHIPEXIMOIIOCHUKOB. Pexxum cornmacoBaHHON Harpysku. OnpeneneHue BXOIHBIX
COIIPOTUBIICHUI YEThIPEXMOIIOCHUKOB. CrocoObl COEIMHEHHS YETHIPEXIOTIOCHUKOB: KacKaaHOe,
IIOCJIEI0OBATEIIBHOE, napajuieabHOE, IIOCJIEI0BATEIbHO-I1APAJUIEIIBHOE, NapajuIeIbHO-
nocneaoBarenbHoe. OCHOBHBIE MOHATHUS U Kiaccudukamus GuiIbTpoB.

11. Ilenu ¢ pacnpedenreHnblMu napamempamu 8 VCmaHo8USUIEMCsl U NePEXOOHbIX DEHCUMAX

VYcTaHOBUBIINKCA TAPMOHUYECKUN PEXHUM OJHOPOAHOW JMHUU. berymue BoJIHBI. Pexumbl
OJTHOPOJIHOM JIMHUM TpU TapMOHUYECKHUX HANpsHKEHUsIX M Tokax. OpHoponHas nuHUS 0e3
uckaxeHuit. OxHoOpoaHAas TUHUSA 0€3 MOTeph MPU FAPMOHUYECKHUX HAIMPSHKEHUAX U TOKaxX. PekuMbl
OJTHOPO/IHOM JnHUM O0e3 motepb. [lepexomHble mporecchl B OJHOPOJAHBIX JHHMSIX 0€3 IOTEpb.
Bxuirouenne OAHOpPOJHOW INWMHUM 0€3 MOoTepbh Ha TNOCTOsSHHOE HampspkeHue. OTpaxkeHue Hu
IIPEJIOMJIEHUE BOJIH B OJJHOPO/IHBIX JIMHUAX 0€3 MOTEPb.

12.Onekmpocmamuyeckoe none. Masnumocmamuieckoe noe

DNEeKTPOMarHUTHOE MOJ€. YCIIOBUS CONPSIKEHUS] BEKTOPOB HANPSYKEHHOCTH W WHAYKLUU
AJIEKTPUUECKOTr0 MOJIA HAa TpaHulax pasjesia AByX cpell. Dnekrpudeckoe nose aunoid. [lone onnoi
U JBYX 3apspkeHHbIX oceil. [lome nByxmpoBomHoi nuaMu. Metox m3oOpaxenuid. Ilone 3apsna,
Haxofsmerocs BOMM3M mpoBosieil miockoctu. [lone 3apsaa, Haxonsmierocss BOJIM3M IUIOCKOM
MOBEPXHOCTU pa3jiena JBYX JUAIEKTPUKOB. M300paxkeHMEe TOUEYHOIrO 3apsja B MPOBOJALICH
chepe. Meton unBepcuu. [lotennuansabie koddduumentsl. [lepas rpynna Gpopmyn Makcsenna.
EmxoctHble KO3 ¢GunmenTsl. Bropas rpynmna ¢opmyn MakcBemia. Yactiuunbsle eMKOCTH. TpeThs
rpynna gopmyn Makcsenna. [ToteHumnanbabie KO3GGUIIMEHTH BO3AYIIHBIX JIMHUH.

3akonsl OMa B MHTETpanbHON U nuddepennmansHoi popmax. [Ipasuna Kupxroda n 3akon
xoynsa-Jlenna B nuddepennmansHoii popme. DiexTpuyeckoe Iojie B TMPOBOJSAIICH cpele.
DNEeKTpUUECKOE M0JI€ B HECOBEPILIEHHBIX AUAIEKTPUKAX.

OCHOBHBIE  XapaKTEPUCTHMKM MArHUTHOTO TMOJSA. YCJIOBUSL  CONPSDKEHUS  BEKTOPOB
HaIPSOKEHHOCTH M MHAYKIMM MarHMTOCTaTUYECKOrO IIOJIS Ha TPAaHMLAX pasfena JBYX Cpen.
CkansipHbI{ MOTEHIIMAJ MarHUTHOTO MOJIsl. BEKTOPHBIN MOTEHIIMAI MarHUTHOTO 10JIA. MarHuTHBII
MIOTOK U DHEPTUs MoJisl. Y paBHEHUE JIMHUNA MarHUTHOM MHAYKIMH. AHAJIOTUS MarHUTOCTaTUYECKUX
U AJIEKTPOCTATUYECKUX 3a]1a4.

13. Ypasuenus Jlannaca u llvaccona. Ilepemennoe anekmpomacuumuoe noe

VpaBuenus Jlammaca u Ilyaccona. Metonbl pacdera mnoneid. Mertog ®Pypwse pelieHUs
muQdepeHIMaIbHbIX YPaBHEHUH B YaCTHBIX NMPOW3BOAHBIX. L[MIMHAP B OJHOPOAHOM BHEIIHEM
nosie. [IpoBoasimuii map B OTHOPOJHOM MoJe. J(U3nekTpuyeckuid map B OJHOPOJHOM MOJIE.

VpaBHeHus mnepeMeHHoOro nouss. llepeMeHHOoe MarHuTHOE IM0J€ B TOHKOM MPOBOJSIIECH
rwiactuHe. CpefHss MarHUTHas MPOHHUIIAEMOCTh. MarHutHele motepu. [ myOnMHa MPOHUKHOBEHUS.
[ToBepxHOCTHBI 3((eKT B MWIMHAPHUECKOM TPOBOJAE. JIMAIEKTPUKH B MEPEMEHHOM IIOJIE.
[110THOCTP MOMHOTO TOKA B IEpEMEHHOM ToJie. JluannekTpuueckue norepu. [ paHnyHbie yCI0BUs Ha




IMOBCPXHOCTH pasaciia JABYX HCCOBCPIICHHBIX JAUDJICKTPHUKOB. PaCHPOCTpaHCHI/IC
OJICKTPOMAriuTHBIX BOJIH B JIUIJICKTPHUKE. IInockue BOJIHBI B HU30TPOIHBIX  CpEaax.
3aHa3,Z[BIBaIOH_II/Ie MNOTCHIUAJIBI IICPEMCHHOI'O JJICKTPOMAIrHUTHOI'O ITOJIA.

3.3. TeMbl IPpaKTHYECKUX 3aAHATHI

3 cemecTp
1. DKBUBaJIEHTHBIE TPEOOPA30BAHUS B AJIEKTPUUECKUX LICTISAX.
2. PacuéT mapaMeTpoB 3JIEKTPUUECKUX 1IeTeil ¢ ucrnonb30BaHueM ypaBHeHnid Kupxroga.
3. KontponbHas pabota Nel-2. Tema — DkBHUBalleHTHbIE MPeoOpa30BaHUs B FIEKTPUUECKUX LIETIAX
MIOCTOSTHHOTO TOKa. OmpezeneHne napaMeTpoB NIEKTPUUECKUX LENEHN MOCTOSHHOTO TOKA ¢ OJHUM
HMCTOYHUKOM 3JIEKTPUUECKOIN SHEPTUH.
4. Pacu€t nmapamMeTpoB 3JEKTPUUECKUX LIETIEH METOIOM KOHTYPHBIX TOKOB.
5. Pacuér mapaMeTpoB 3JIEKTPUYECKHUX IIeMed METOJOM Y3JO0BBIX MOTEHLHUATIOB U METOAOM JIBYX
y3JI0B.
6. Koatponbaas padota Ne3. Tema — OnpeniesieHuE TOKOB B BETBSIX Pa3BETBIEHHBIX YJIEKTPUICCKUX
Herne ¢ MCIojib30BaHMEM 3akoHOB Kupxroga, MeETogoM KOHTYPHBIX TOKOB M Y3JIOBBIX
MOTEHIUAJIOB.
7. Pacy€T mpoCThIX LIENEN CUHYCOUIAIBHOIO TOKA.
8-9. Pacuer pa3BETBIECHHBIX IIENEH CHUHYCOMAAIBHOTO TOKa. [locTpoeHne MOTEHIHAIBHON
BEKTOPHOM AMAarpaMMbl.
10. Kontponbnas pabora Ned. Tema — OmnpeneneHue napaMeTpoB BETBU 3JIEKTPUUECKOHN Lienu
CHUHYCOM/IaJIbHOTO TOKA.
11-12-13. Pacuér Tpéxa3HbIX Lienel Npu CUMMETPUIHBIX U HECUMMETPUYHBIX peXUMaXx.
14. I'papuyeckrie MeTOBI pacueTa HEJIMHEHHBIX LeNel MOCTOSTHHOTO TOKa.
15. I'pado-ananuTHueckuii MeTO1 pacueTa pa3BeTBIEHHON MarHUTHOM IIeTH.
16. KontponbHas pabota NeS. Pacuer MarHUTHBIX LieTei.

4 cemecTp
1-2. MeTroa CMMMETPHUYHBIX COCTABIISIFOLINX.
3. KonrponbHas padota Ne6. Tema: MeToa CHMMETPUYHBIX COCTABJISIONINX.
4-5. JluneiiHple ey ¢ HErApMOHUYECKUMU NMEPUOANYECKUMU HANIPSDKEHUSIMU U TOKAMHU.
6. KontponpHast pabora Ne7. Tema — JIuneiiHble LENH C NEPUOJUUECKUMHU HECHHYCOUIATbHBIMH
HANPSHKEHUSIMU U TOKaMHU.
7-8. Pacuer nepexoHbIX MIPOLECCOB B JIMHEHHBIX LEMAX B LENAX NEPBOrO MOPSAKA KIACCUYECKUM
METOJIOM.
9-10. Pacuer nepexoaHbIX MPOLIECCOB B JMHEMHBIX LIETIAX B LEMSAX BTOPOIO MOPSIKA KIACCUIECKUM
METOJIOM.
11. Kontponbaas pabora Ne§. Tema — PacueT mepexoaHBIX MPOIECCOB B IEMSIX BTOPOTO MOPSAKA
KJIACCHYECKUM METOJIOM.
12-13. Pacuer nepexoHbIX IPOLECCOB B JTUHEMHBIX LIEISAX B LIETIAX ONEPATOPHBIM METOIOM.
14. KontpomabsHas padora Ne9. Tema — PacdyeT mepexoaHBIX MPOIECCOB B LEIAX MEPBOTO MOPSIKA
OIIEPaTOPHBIM METOJIOM.
15-16. Onpenenenne Ko3HPHUITMEHTOB YETHIPEXITOTFOCHUKOB.
17-18. Onpenenenne XxapakTepUCTUYECKUX [TAPAMETPOB YETHIPEXIIOIOCHUKOB.
19-20. Pacuér nerneii ¢ pacnpeneieHHbIMU TapaMeTPpaMH B YCTAHOBUBIIIEMCS PEKHUME.
21-22-23. Pacuér uernei ¢ pacnpeeIeHHIMU apaMeTPaMU B IMEPEXOTHOM PEKUME.
24-25. Pacuer TOKOB W HanpspKeHUH mpu riepexogaoM npouecce B LIPIT B 11060#f MOMEHT BpeMEHH.
26. KoutponbHas padorta Nel(0. Tema — Pacder nepexoHbIX MPOLIECCOB B KOHIIE JIMHHUU B LIETISAX C
pacnpeieIieHHbIMU MTapaMeTpamH.
27. Pacuer 351eKTpOCTaTUUECKOIO MOJIS.
28. Pacuer MarHUTOCTaTUYECKOIO MOJIS.
29. Pacuer 351eKTpOCTaTUYECKOTO MOJIsl HOCTOSIHHOTO TOKA.
30. Ypasuenus Jlamnaca u [lyaccona.
31-32. PacueT nepeMeHHOr0 31€KTPOMArHuTHOTO TOJISL.



3.4. Tembl 1a00paTOPHBIX PadoT
3 cemecTp
N3mepenus u npeoOpa3zoBaHus B JIEKTPHUUECKUX IeTsiX (2 yaca).
AHanu3 3JeKTpUYECKOM LIENMH METO/I0M HalloXKeHHUs. (2 yaca).
HccnenoBanmne Hepa3BeTBIEHHBIX IIeTIel CHHYCOUIATBHOTO TOKa (2 yaca).
HccnenoBanue pa3BeTBIEHHBIX 1IETIEH CHHYCOUIAIBHOTO TOKA (2 "aca).
HccnenoBanue pezoHaHca B LIEMAX CHHYCOUJATBHOTO Toka (2 yaca).
Uccnenoranme Tpéxdasznpix merneii (6 9acos).
4 cemecTp
HccnenoBanne CMMMETPHYHBIX COCTABIISIOMINX HECUMMETPUYHON CHCTEMBI TOKOB (3 daca).
HccnenoBanne HeCHHYCOUIABHBIX HANIPSDKEHUHN M TOKOB B DJIEKTPUUECKHX Hemnsx (3 yaca).
HccnenoBanue aneprouyeckoro paspsiaa KonaeHcatopa (2 gaca).
HccnenoBanue konedatreapbHOro pa3psiia KoHaeHcaTtopa (2 4yacos).
HccnenoBanue nacCUBHBIX YETHIPEXIIOIIOCHUKOB (2 Yaca).
Pexxumpl paboThl ITMHHONM TMHUK 03 moTeph. CTosure BOJHBI (2 Yaca)
PesxxuMbl pa®oThI UIMHHON JIMHUM ¢ TIoTepsMU. [Ipsimble 1 0OpaTHbIe BOJHBI (2 Haca).
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3.5. Tems! pedepaTon
Pedepatbl yueOHBIM MIIaHOM HE NIPETYCMOTPEHBI.

3.6. Tembl pacyeTHBIX 3a1aHNI
3 cemecTp
PacuetHoe 3amanue Ha Temy: «Pacuér anekTpuueckux menei» (1o BapuaHTaM) B IBYX YacCTAX:
— 4actb | «Pacu€r 35iekTpudecKkux 1enen moCTOSHHOTO TOKay;
— 4acTh 2 «Pacuér areKTpUIecKuX eneil CHHyCOUJaIbHOTO TOKAY.
4 cemecTp
Pacuernoe 3amanne Ha Temy: «Pacu€r mepexoAHBIX MPOIECCOB B JIMHEHHBIX 3JEKTPUUYCCKUX
1ernsx» (1Mo BapuaHTam).

3.7. TeMbl KypCOBBIX IPOEKTOB WM KypPCOBbIX padoT
KypcoBoii mpoexT (kypcoBasi paboTa) yueOHbIM IIJIAHOM HE MPEAYCMOTPEH.



3.8. CooTBeTCcTBHE B HUX KOMIIETEHIMI pPa3/1e/10B JMCHMIIMHBI H ()OPMHUPYEMBIX

3 cemectp
Howmep u HamMeHOBaHUE pe3yIbTaTOB 0Opa30BaHUs 110 WNupexc Howmep pa3perna AuCIUIUTHHEI (B COOTBETCTBHH C 11.4.1) o
JUICHUIUIAHE (B COOTBETCTBHH C pa3aeiioM 3) KOMIIETEHIINT 1 2 3 4 5 6 OPMBI KOHTPOJIA
3HaTh:!
(dyHIaMeHTaIbHbIE 3aKOHBI 3IEKTPOTEXHUKU Tecter Ne 1...5
SNEKTPUYECKMX M MAarHUTHBIX IleTel, OCHOBHEBIC Kontpomnsusie padoter Ne 1...5
METO/bl aHaJIM3a U pacyeTa TOKOB W HANPSIKEHUM IpU OIIK-3.1 X X X X X X OTt4eTsl N0 Ta00paTOPHBIM
CTalMOHAPHBIX TpOIeccaXx B  DJICKTPHUECKUX | paboram Ne 1...6,
MarHUTHBIX IEIsX pacdeTHOE 33aHNe, SK3AMEH
YMeTh:
BBIOJIHATh ~ pacueT TOKOB W  HaNpsDKeHWH B
OMEKTPUYECKHX  LEMAX  MPH  MOCTOAHHOM M OIK-3 1 X X X X X X Konrponbubie padoter Ne 1...5
CHHYCOMJAJbHOM BO3JEHCTBMM B yCTAaHOBHBLIEMCS pacdeTHoe 3aJaHue, SK3aMeH
pexIMe
MOJAEIUPOBAaTh JIMHEWHbIE M  HEJIUHEHHBIX ILENU Kontponsasie padoter Ne 1...5
TIOCTOSTHHOTO ¥ IEPEMEHHOTO TOKa,; OITK-3 1 X X X X X X OTueTsl 10 Ta00pPaTOPHBIM
paboram Ne 1...6,
pacdeTHoe 3aJaHue, SK3aMeH
Bceeo uacos na pazoen oucyuniunvt (6 coomeemcmeuu ¢ n.4.1) 37 33 32 22 20 36




4 cemecTp

Howmep paznena nucuumivHb

Howmep 1 HauMeHOBaHUE Pe3yJIbTaTOB 00pa30BaHMs Wnpexc (B cootBeTCTRUM ¢ 1.4.1) DODMEL KOHTDOIS
T10 IMCUMIUIMHE (B COOTBETCTBHU C paszieioMm 3) KOMIIETEeHIIUU 7 3 9 10 1 B - 1 3 14 15 16 p p

3HaTh:

(yHIaMeHTaIbHbIE 3aKOHBI DJIIEKTPOTEXHUKH OIIK-3.1 Tectsr Ne 6.7

OMEKTPUMECKHX M MArHATHBIX Lenef, OCHOBHbIC KoHTpoTbHbIe pa60T;,1 No 6.7.10

METOBl aHaau3a U pacyeTa TOKOB M HAIPSHKEHUN X X - X X - - - - X OrueTs 10 126, paboram No 7 8’1’1 12.13

IIpY CTALMOHAPHBIX IIPOLIECCAX B IEKTPUYECKUX U ' SK3AMCH ST

MarHMTHBIX IIETsIX;

METOBI pacueTa MepexoAHbIX MPOIECCOB B

JUHEHHBIX IEKTPHYCSCKIX IICTISX B Konrpomnrsie padorst o 8,9,10

OIIK-3.2 - - X - X - - - - X Oryetsl 1o TabopaTopuabiM padboTam Ne 9,10,

YCTaHOBHBIIUXCS peXXKUMaX MPH PA3THIHBIX BHIAX PACUETHOE 3a1aHHe, FK3AMEH

HCTOYHHKOB SHEPTUHU

OCHOBHl ~ TEOPHH  NOCTOAHHOrO,  TEPEMEHHOrO OIK-3 3 ) ) i i ) X X X ) X Tectst Ne 8,9

SIEKTPUYECKOT'0 M MAarHUTHOT'O TIOJIEH; 9K3aMeH

TEOPHIO LIENEH ¢ pachpeaeIeHHPIMI TapaMeTpaMu OITK-3 3 ) ) i i X ) ) ) ) X Tect Ne 7, KontposbHas padora Ne 10
9K3aMeH

YMern:

paccUuTHIBaTh JIMHEHHBIE 3JIEKTPUYECKUE LENU C Konrponbnas padora Ne 7

MEPUOJUIECKUMH HECHHYCOUJATbHBIMU OIIK-3.1 - X - - - - - - - X Otuer o nabopaTopHoit padote Ne §,

HANpPsDKEHUSIMH M TOKaMH 9K3aMeH

NPUMEHSTh OCHOBHBIE ypaBHEHHs, IEPBUYHBIE WU Tector Ne 6

BTOPUYHEIC mapaMeTpHl, OIIHCHIBAIOIITHC OIIK-3.1 - - - X - - - - - X Otuer o nmabopatopHoit padote Ne 11,

YETHIPEXITONIOCHUKH, K UX aHAJN3Y U pacueTy 9K3aMeH

paccunThIBaTh HECUMMETPHYHBIE TpeX(da3Hble Henn Konrponsnas padora Ne 6

C ITOMOIIBI0 METOAA CHMMETPUYHBIX COCTABIISFOIINX OIIK-3.1 X - - - - - - - - X Otuet mo nmabopaTopHoit padote Ne 7,
9K3aMeH

pacCUMTHIBATh MEPEXOJHBIE MPOIECCH B JTUHEHHBIX KonTtpombhbie padotsr Ne 8,9,10

JNEKTPHUYECKUX MEeMmIX TNpPH Ppa3IndHBIX BHIAX OIIK-3.2 - - X - X - - - - X | Otuers! o mabopatopasM padotam Ne 9,10,12,13,

WMCTOYHHUKOB SHEPTHH pacueTHOe 3a/1aHue, YK3aMEH

TIPUMEHATH OCHOBHBIC YPAaBHEHUSI, ONMCHIBAIOIINE

3JIEKTPOCTATUYECKOE, MATHUTOCTATUYECKOE U OITK-3.3 ) ) ) ) ) X X X ) X Tectsl Ne 8,9

MEPEMEHHOE 3IEKTPOMAarHuTHOE MOJIe, K UX aHAJIU3y 9K3aMeH

U pacueTy;

IIPUMEHSTh OCHOBHBIE YPaBHEHM S, OIIMCHIBAIOLLINE Tect No 7

I[ETH C pacTpeieIeHHBIMHU ITapaMeTpaMH B OITK-3 3 ) ) i i X ) ) ) ) X KonTtponsnas padora Ne 10

YCTaHOBUBILEMCS U IEPEXOJHOM PEKUMAX, K UX OtueTsl o nabopaTopHbIM padotam Ne 12,13,

aHAIIN3y U pacueTy JK3aMeH

Bcezo uacos na pazoen oucyuniunwt (6 coomsemcmeuu ¢ n.4.1) 12 13 28 16 30 8 8 8 20 36




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHBIE CPEACTBA IJIAA
KOHTPOJIA OCBOEHUSA PE3YJBTATOB OBPA3OBAHHUA 1IO0 AUCHUIIJIMHE
(TEKYIIIUHA KOHTPOJIb YCIEBAEMOCTH, MPOMEXYTOYHASI ATTECTAIIAA
IO UTOI'AM OCBOEHMUSA JUCHHUIIJIMHBI)

Jist KOHTPOJIA pe3yabTaTOB 00pa30BaHUs MPOBOJIATC:

3 cemecTp
— TECTUPOBAHUE:!
Tect Nel «AHann3 3JIEKTPUYECKHUX LENEN TOCTOSITHHOTO TOKa
Tect Ne2«IIpocTble 11eNM CHHYCONIATIBHOTO TOKA»
Tect Ne3 «Pa3BeTBIEHHBIC [IENU CHHYCOUIATBHOTO TOKa»
Tect Ne4 «Pe3onanc B RLC-niensix cMHyCOUJaIbHOTO TOKa»
Tect NeS «Tpéxdaznpie menm»
— KOHTPOJIBHBIE PabOTHI:
Kp Nel «OxBuBaneHTHbIE TPe0Opa30BaHUs B JIEKTPUUECKUX LEMSIX MOCTOSHHOTO TOKa»
Kp Ne2 «OnpeneneHue napameTpoB JIEKTPUUECKUX LETIEH MOCTOSHHOIO TOKA ¢ OJHUM UCTOYHUKOM
AIEKTPUYECKOU SJHEPT UM
Kp Ne3 «OrnpeneneHrie TOKOB B BETBSIX Pa3BETBIEHHBIX 3JIEKTPUUECKUX LETIEN ¢ NCIIOIb30BAHUEM
3akoHOB Kupxroga, MeToJoM KOHTYPHBIX TOKOB H y3JIOBBIX ITOTEHIIATIOB)
Kp Ned4 «OnpeneneHue napaMmeTpoB BETBU JIEKTPUUECKOMN LIENHM CHHYCOUIAIBHOTO TOKA»
Kp NeS «Pacuer MarHuTHBIX Lenen»
— OTYETHI JIADOPATOPHBIX PadoT;
Otuer no JIB 1. M3mepenust u npeoOpa3oBaHus B ANEKTPUUECKUX LIETIAX
Otuer no JIb 2. AHanu3 31eKTpUYECKON e METOJOM HaJIO0XKEHUS
Otuer o JIb 3. UccnenoBanue Hepa3BETBIEHHBIX 1IETIEH CHHYCOUIAIBHOTO TOKA.
Otuer no JIb 4. UccnenoBanue pa3BeTBIEHHBIX LIETIEN CUHYCOMAAIBHOTO TOKA
Otuer no JIB 5. MccnenoBanue pe3oHaHca B HEMSIX CHHYCOUAAIBHOTO TOKA.
Otuer no JIB 6. MccrnenoBanue Tpéxas3HbIX Lemnei.
— pacueTHoe 3afaHue «Pacuér ayeKTpuUecKuX Leneil (o BapuaHTam)y»;
— DK3aMEH.

4 cemecTp
— TECTUPOBAHUC,

Tect Ne6 «HeThIpeXMOIIOCHUKHN B TUHEUHOM PEKUMEN»
Tect Ne7 «llenu ¢ pactpeesIeHHBIMU [TapaMeTPAMH B YCTAHOBUBIIEMCS PEXKUMEY
Tect Ne§ «DOnekrpocTaTnyeckoe U MarHUTOCTATUYECKOE TTOJIE»

Tect Ne9 «Ypasuenus Jlamnaca u ITyaccona. [lepemeHHOE 371€KTPOMArHUTHOE MOJIE)
— KOHTPOJIbHBIC pa60TLIZ

Kp Ne6 «MeToa CUMMETPUYHBIX COCTaBIISIOIINX)
Kp Ne7 «JIuHelHble enu ¢ NEPUOANYECKUMHU HECUHY COUTATbHBIMU HANIPSKEHUSIMUA U TOKaMI»
Kp Ne§ «PacueT nepexoaHbIX MPOLECCOB B LIETISIX BTOPOro MOPsIIKA KIACCUIECKUM METOA0M
Kp Ne9 «Pacuer nepexoaHbIX IPOLECCOB B LIETISIX MIEPBOTO MOPsIIKA ONEPATOPHBIM METOJI0M»
Kp Nel0 «Pacuer nepexoIHbIX IPOLECCOB B LEMAX C paclpeeIEHHbIMU TapaMeTpamMm»
— 3aIUTHI JJA0OPATOPHBIX PA0OT;
Otuer no JIB 7. MccnenoBanne CMUMMETPUYHBIX COCTABIISIFOIINX HECUMMETPUYHOM CHCTE-Mbl TOKOB
Otuer o JIB 8. MccnenoBanre HECUMHYCOUIATBHBIX HAMIPSKEHU U TOKOB B DJIEKTPUYEC-KUX LIETISX
Otuer no JIb 9. UccnenoBanue anepruouyeckoro paspsija KoHaeHcaTopa.
Otuer o JIB 10. MccnenoBanne konebaTeIbHOTO pa3psiia KOHIEHCATOpa
Otuer no JIb 11. MccnenoBanre macCUBHBIX YETHIPEXIOIIOCHUKOB.
Otuer o JIb 12. Pexxumbl paGoThl JUIMHHON JTUHUH 0€3 oTepb. CTOsune BOTHBI.
Ortuer no JIB 13. PexxuMbl paboThl INIMHHOM TMHUM ¢ TIOTepssMU. [IpsiMble 1 0OpaTHBIE BOJTHBI
— pacueTHOe 3aaHue «Pacuét nepexoHBIX MPOLECCOB B IMHEWHBIX AMEKTPUUYECKUX HETsIX» (110
BapUaHTaM);
— DK3aMEH.



HpnMeanne: BapI/IaHTLI TCCTOB, KOHTPOJIbHBIX pa60T, OTYCTOB J'Ia60paTOpHLIX pa60T,
paCuCTHOIO 3aiaHuA IIPUBOJATCA B q)OHHaX OICHOYHBIX CPCACTB.

HpOMemyTquaﬂ arrecranus 1o uToraM OCBOCHHA JUCHHIIIIMHBI — 3K3aMCH.

OHeHKa 3a OCBOCHHUEC JUCHUILIMHEI, OIPEACIIACTCA KaK OLICHKA Ha OK3aMCHCE.

B npunoxxeHnne k IMIIOMY BBIHOCHUTCS OLIEHKA 3a 4 ceMecTp.

5. YYEBHO-METOJIMYECKOE U UH®OPMALIMOHHOE OBECHEYEHME
JTUCIHUATITAHBI

3 cemecTp

5.1. IleyatHble W JJeKTPOHHbIe wu3gaHusA:l. becconoB JI.A. Teopernueckue OCHOBBI
ANIEKTPOTEXHUKU. DJIEKTpUUECKHE LeNu: YUeOHUK sl BY30B. - 9-¢ u3naHue, nepepaboTaHHOE U
JorojaHeHHoe. — M. : Brelcmras mkona, 1996. — 638 c.

2. OCHOBBI 3JIEKTPOTEXHUKHU W AJICKTPOHHUKHU [DIEKTPOHHBIA pecypc] : yuel. mocodme / B. B.
['openos [u ap.]. — DnekTpoH. TekctoBble AaH. — M. : bepnun : J{upekr-Menua, 2015. — Pexxum
nocryna: http:/biblioclub.ru/index.php?page=book view&book 1d=364587

3. berukos, 0. A. CripaBOYHHUK 10 OCHOBAM TEOPETUYECKON AIEKTPOTEXHUKHU [ DIEKTPOHHBIN
pecypc]: cripaBounuk/ FO.A. Berukos - DnexkTpoH. TekctoBbie gad. — CIIO. : Jlanp, 2012. - Pexxum
nocryna: http://e.lanbook.com/books/element.php?pll_id=3187

4. AtaGekoB I'.1. Teoperndyeckue OCHOBBI AJIEKTPOTEXHUKHU. JIMHEWHbIE 3JIEKTPUUECKHE IIeTIH:
Y4e0. mocobue. 8- uza., crep. — CIIO. : Jlans, 2010. — 432 c.

5. beneuxuii, A.®. Teopus NIMHEWHBIX OHJIEKTPUUYECKUX IUenel [DneKTpoHHBINH pecypc]:
yueOHuK /A.D. beneukuii - DnexkTpoH. TekctoBbie AaH. — CII6.: Jlanb, 2009. - Pexxum moctyna:
http://e.lanbook.com/books/element.php?pll_i1d=710

4 cemecTp

5.1. TleuyaTrHble M 3JjeKTpoHHble m3gaHus:l. Heiiman, B. 0. Teopernueckue OCHOBBI
AJIEKTPOTEXHUKHM B TmpuMepax U 3amadax Y. 4. JIuHeHHble DIEKTpUYECKUE  LENH
HECUHYCOHMIAJTBLHOTO TOKa [DJNEeKTpOHHBIN pecypc] : yueb. mocodue / B. FO. HeiimaH. - DnekTpoH.
tekcToBble aH. — Hoocubupck : HI'TY. , 2011 - Pexum moctyna: http://biblioclub.ru/index.php?
page=book&id=228781

2. OCHOBBI 3JIEKTPOTEXHUKHU W AJICKTPOHUKHU [DJIEKTPOHHBIA pecypc] : yuel. mocodue / B. B.
I'openoB [u 1p.]. — 5-e u3n., crep. - DNEeKTpoH. TekcToBble AaH. — M. : bepaun : Jupexr-Menua,
2015. — Pexxum nocrtyma: http://biblioclub.ru/index.php?page=book view&book id=364587

3. becconos, JI. A. TeopeTuueckrue OCHOBBI 3JEKTPOTEXHUKU. DJIEKTPHUUECKUE LIEMH @ YUEOHUK
11t By30B JI. A. beccoHos. - 9-e u3n., mepepad. u gom. — M. : Beicias mkona. , 1996 — 638 c.

4. TeopeTuueckue OCHOBBI  JJIEKTPOTEXHUKU. HenuHeiHble  dleKTpUYECKHE — IIETIH.
DnekTpoMarHuTHoe moje : yued. mocobue / I'. . AtaGekoB [u ap.]. — 6-¢ u3x., crep. — CIIO. :
Jlansw. , 2010 — 432 c.

5. Atabexkos, I'. . TeopeTnueckne OCHOBBI AJIEKTPOTEXHUKHU. JINHEHHbIE SJIEKTPUUECKUE LIETIH :
yue0. mocobue / I'. . AtabekoB — 8-e uzn., crep. — CII6. : Jlanb., 2010 — 592 c.

6. Heitman, B.JO Teopernueckue OCHOBBI DJJIEKTPOTEXHMKM B IIpUMEpax M 3aJadax
[OnexTpoHHBIi pecypc]: yueOHoe mocobue Y. 3. YUeThIpexmomtoCHUKM M TpexdasHble Lenu. /
B.IO.Heiiman - DnektpoH. TekctoBbie maH. — HoBocubupck: HI'TY, 2010. - Pexum moctyma:
http://biblioclub.ru/index.php?page=book&id=228780

5.2. JIuueH3MOHHOE MPOrPaMMHOe o0ecrneyeHue:

1.  MS Office.

1. Mathcad 15

5.3. UuTepHeT-pecypchl, BKJIOYasi NnpodeccuoHaIbHbIe 0a3bl JAHHBIX U UH(OPMALMOHHO-
CIIpaBOYHbIE CHCTEMBI:
VYuuBepcurerckas nadopmannonHas cucrema «POCCHUSA» https://uisrussia.msu.ru



https://uisrussia.msu.ru/
http://biblioclub.ru/index.php?page=book&id=228780
http://biblioclub.ru/index.php?page=book_view&book_id=364587
http://biblioclub.ru/index.php?page=book&id=228781
http://biblioclub.ru/index.php?page=book&id=228781
http://e.lanbook.com/books/element.php?pl1_id=710
http://e.lanbook.com/books/element.php?pl1_id=3187
http://biblioclub.ru/index.php?page=book_view&book_id=364587

CrpaBouHo-mipaBoBas cuctema «KoncynpTant+» http://www.consultant-urist.ru

CrnpaBouHo-npaBoBas cucteMa «I'apant» http:/www.garant.ru

baza nannueix Web of Science https://apps.webofknowledge.com/

baza gannbix Scopus https:/www.scopus.com

[TopTan oTKpbITHIX JaHHBIX Poccuiickoit deneparun https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MuHuCTEpCTBA TpyJa W COUMANbHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nanneix Hayunoii snekrponnoit 6ubnunorexku eLIBRARY.RU https://elibrary.ru/

ba3a nanHBIX IpodecCHOHATBHBIX CTaHAAPTOB MUHUCTEPCTBA TPY/Ia U COLMAIBHOM 3alUThI

PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-

professionalnykh-standartov/
basbl nanabix MuHucTepcTBa 3KOHOMUYeckoro pazputus PO http:/ www.economy.gov.ru

baza oTkpeIThIX naHHBIX Pocuumonutopunra http:/ www.fedsfm.ru/opendata

OnektpoHHas 6a3a nanubIX «3marenscTBo Jlanpy https://e.lanbook.com

denepanbHas rocynapcTBeHHas MH(opManMoHHas cucteMa «HanmoHanmbHas >IEKTpOHHAS
oubmmoTexa» https://H36.pd

HanuonaneHbiilt moptan onnaitn o0yuenust «OTkpeiToe oOpa3oBanue» https://openedu.ru

OnexktpoHHas 6a3a qaHHbIX "Polpred.com O630p CMU" https://www.polpred.com

Odurmanbupiii  cadt DenepalbHOrO areHTCTBA IO TEXHUYECKOMY pPETYJIMPOBAHUIO H
meTpoJoruu http://protect.gost.ru/

OnexrponHas Oubnuoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE JUCHUITJIMHbI

JIek1MOHHBIE W TPAKTUYECKUE 3aHATUS TPOBOMAATCS B yUEOHBIX ayJUTOPHUSAX, CHAOKEHHBIX
MynBTHMe)IHﬁHLIMH cpeacrBaMu 1Jjid MHTCPAKTHBHOI'O 06y‘—IeHI/I$[, O60py,210BaHHI)IX HarJIAJHbIMAU
nocodusiMu,  O0OpyJOBaHWMEM  JUIsi  TOoKaza  OOydYaroIIMX  MaTepuaioB,  CPEICTBAMU
3BYKOBOCIIPOU3BEJICHUS, TOCKOW ayJUTOPHOW, 00OPYIOBaHHEM IS MPEACTABICHUS MPE3CHTAIUI
(Tma3MeHHasi maHelb, IePCOHABHBIN KOMITBIOTED).

Heob6xomumoe nporpammaoe obecnieuenne: Microsoft PowerPoint.

JlaboparopHbie pabOThI MPOBOIATCS B TA0OPATOPHH DIIEKTPOTEXHUKHU U DIEKTPOHUKH.
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IIpniaoxenne A

bannbHO-peHTHHIOBAs CTPYKTYPA JUCLIUILIMHEI

TEOPETUYECKHUE OCHOBbI SJIEKTPOTEXHUKU

(Ha3BaHUE UCIMILTUHEI)

3 cemecTp

ITepevyeHb KOHTPOJILHBIX MEPONIPUATHI TEKYIIIEro KOHTPO.ISA YCIIeBAEMOCTH 10 JUCUMILIHHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

KM-8

KM-9

KM-10
KM-11
KM-12
KM-13
KM-14
KM-15
KM-16
KM-17

Tect Nel «AHanu3 3JIEKTPUUECKUX LENEH MOCTOSHHOTO TOKa»

Tect Ne2«IIpocTeie nenu CHHYCOUAAIBHOTO TOKA

Tect Ne3 «Pa3BeTBiI€HHbIE IIENM CUHYCOUAATBHOTO TOKa»

Tect Ned «Pe3onanc B RLC-niensix CMHYCOMIanbHOTO TOKa

Tect NS «Tpéxdaznbie rienm»

Kp Nel «DxBUBanIeHTHbIE TPpeoOpa3oBaHUs B NIEKTPHUUECKUX IIETISIX TOCTOSHHOTO TOKa
Kp Ne2 «OrnpezeneHne mapaMeTpoB IEKTPUUECKHUX LETIel MMOCTOSTHHOTO TOKa C OJJHUM
HMCTOYHHUKOM 3JIEKTPUUECKON IHEPTUM»

Kp Ne3 «OrnipeziesieHre TOKOB B BETBSAX Pa3BETBIEHHBIX dJIEKTPUUECKUX TETEH C
UCIIONB30BaHuEM 3aKO0HOB Kupxroda, MeTooM KOHTYPHBIX TOKOB U Y3JIOBBIX
IIOTEHITAAIOB)

Kp Ned «Ornpenenenre napaMeTpoB BETBU ANEKTPUUECKON LENH CUHYCOMIAIBHOTO TOKa
Kp NeS «Pacuer MarHuTHBIX LenEn»

Otuer no JIB 1. M3Mepenus u nmpeoOpa3oBaHus B ANEKTPUIECKUX LETAX

Otuer o JIB 2. AHanu3 3JEKTPUIECKOM IIEMU METOIOM HATOKEHHUS

Otuer no JIB 3. UccnegoBanue Hepa3BETBIEHHBIX LIETIEN CHHYCOUMAAIBHOIO TOKA.
Otuer no JIb 4. UccnenoBanue pa3BeTBIEHHBIX 1IETIEH CHHYCOUIAIBHOTO TOKA

Otuer no JIB 5. UccnenoBanue pe3oHaHca B IIENSAX CHHYCOUAAIBHOIO TOKA.

Otuer o JIB 6. MccrnenoBanue Tpéxdas3HbIX HEnei.

PacuetHoe 3aganue: «Pacuér aneKTpudecKux enei (o BapuaHTam)»

Bua npoMekyTo4HOI aTTecTallMK — SK3aMEH

TpyaoeMKOCTh AUCHUIUIMHBI = 5 3.€.

Paznen
o E ACHHTIHIET I/IHHGKC D N NG < 0 T D i g 2. - S = S 2 f : §
o ) sl =2lz2|l 2l 2l2l2l2|l2|2ls|=s|l=sl=s|l=s|=|s]| 8
2z KM: | 2| 2| 2| 2| K ~ M E| 2|22 222
T ¢

—

DNeKTpUYecKHue Lenu
MHOCTOSIHHOT'O TOKa U + + |+ |+ + | + + | +
METOIBI UX aHaJIA3a.

DNeKTpUIecKue Iern
5 | cHHycommanbHOrO TOKa
1 0COOEHHOCTH UX
aHanmM3a

Ienu TpéxdasHoro Toxa
U aHAJIH3 UX

3 | mapamerpos B + + +

Pa3IMYHBIX YCIOBHUIX
paboTHI

4 MarauTHeie OCIU uXxX + +

3aKOHBI U aHaJIn3

Munumanbiblil 6amt3a KM | 1 1 1 1 1 (2121212122122 |2]2]2]13]|20

MaxkcuMalibHBIN 0as 3a

KM




4 cemecTp

IlepeyeHb KOHTPOILHBIX MEPONPUSITHI TEKYIIEr0 KOHTPOJISA yCIIeBAEMOCTH 110 JHCHUILIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

KM-7

KM-8

KM-9
KM-10

KM-11

KM-12
KM-13
KM-14
KM-15
KM-16

KM-17

Tect Ne6 «HeTbIpeXnOIOCHUKY B TUHEHHOM PEKAME»

Tect Ne7 «Ilenu ¢ pacnpeieIeHHBIMU TApaMETPAMHU B YCTAHOBUBILIEMCS PEXKUME

Tect Ne8 «OnexkTpocTaTHueCKOE U MATHUTOCTATHYECKOE TTOJIEN»

Tect Ne9 «Ypasuenus Jlannaca u Ilyaccona. [lepemeHHOE 371€KTPOMarHUTHOE TIOJIE»

Kp Ne6 «MeTos CHMMETPHYHBIX COCTABIISIOIINX)

Kp Ne7 «JIuHeliHbple LENM ¢ NEPUOANYECKUMHU HECHHYCOWJAIBHBIMHU HAIPSDKEHUSMU U
TOKAMM»

Kp Ne8 «Pacuer mnepexoIHBIX MPOLECCOB B LEMNSAX BTOPOrO MOPSJIKA KIACCUYECKUM
METOJ0M»

Kp Ne9 «Pacyer mepexogHBIX NPOLECCOB B LENAX IEPBOrO IMOPSAJIKA ONEPATOPHBIM
METOJ0M»

Kp Nel0 «Pacuer nepexoIHbIX IPOLECCOB B LEMAX C paclpeAeI€HHbIMU TapaMeTpamMmm»
Otuer no JIB 7. MccnenoBanue CUMMETPUYHBIX COCTABIISIOIINX HECUMMETPUYHON CHCTE-
MBI TOKOB

Otuer no JIb 8. MccnenoBanne HECMHYCONAIbHBIX HAIIPSKEHUN U TOKOB B DJIEKTPHYEC-
KHX LETsX

Otuer o JIB 9. MccnenoBanue anepruoandeckoro paspsaa KOHJIeHcaTopa.

Ortuer no JIB 10. MccnenoBanue konebaTeIbHOTO pa3psiaa KOHAEHCATOPa

Otuer no JIB 11. MccnenoBanne macCUBHBIX YETHIPEXTIOIOCHUKOB.

Ortuer no JIB 12. Pesxumbl paboThl JTMHHOM TUHUM 0e3 nmoTephb. CTosure BOJIHBI.

Otuer no JIB 13. Pexxumsbl paboTsl ATMHHON JTUHUM ¢ TToTepsAMU. [IpsMblie u oOpaTHbIE
BOJIHBI

Pacuetnoe 3ananue: «Pac4€r nepexoHbIX MPOLECCOB B JIMHEMHBIX MIEKTPHUECKUX LIETIIX»
(0 BapuaHTam)

Bua npomeKyTOYHOM aTTeCTALMH — SK3aMEH

TpyroeMKOCTh JUCHUIUIMHBL = 5 3.€.

< (=}
égﬂHCHHHHHHH KM: | & | & & &2|&| & &K 2| 2|88 |8|8] &
1 Meron CUMMETPHUYHBIX n n n
COCTABIISIOIINX.
JIunHelHbIe LS C
5 | MeproMueCKHMH " " n
HECHHYCOUIAILHBIMA
HaNpsDKCHUSIMHA M TOKAMH.
IIepexonHble npouecchl B
3 | NMHEHHBIX 3MEKTPUIECKHX + |+ + |+ + |+
LETsIX
4 quBIPCXHOJHOCHI/IKI/I B " " "
JIMHEHHOM peXnume
Lenu ¢ pacnpeneneHHBIMI
5 | mapamerpamu B " " . "
YCTaHOBHUBILIEMCS 1
MIEPEXOJHBIX PEKHMaX
6 DNeKTpOCTaTHIECKOE TIOJIE. n +
MarauTocTaTHYecKoe nosie
VYpasuenus Jlannaca u
7 | Ilyaccona Ilepemennoe + +
JIEKTPOMAarHUTHOE I0JIe
Musumaiibabiii 0aut3a KM | 1 1 1 1 2 2 2 2 2 2 1 2 2 2 2 2 113 20
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MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
denepajibHOE TOCYyIaPCTBEHHOE OI0sKeTHOE 00pa30oBaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHUA
«HauunoHaJbHBIN HCCIeA0BATEILCKHI YHUBepcuTeT « MW
®duauana PI'vOY BO «HHRY «M3I3MN» B 1. Bokckom

Hanpagienue noaroroBku: 13.03.02 DiiekTpo3HepreTuKa v 3J1eKTPOTEXHUKA

IIporpamma OakanaBpuara: JJjieKTpodHepreruveckue cucrembl u cetu; Ludposbie
CHCTEeMbI peJieifHOH 3amMThl W aBTOMATHKHU; ['maposjexkTpocTtaHuuu U 1HUGpPOBbIE
TexHosornu; UHTe/IeKTyaibHAas BO300OHOBJIsieMasi IJHEePreTuKa

KBamndukauus (creneHb) BHINYCKHUKA: 0aKajlaBp

®opma 00yueHHsI: OUHAA

OIIeHO‘IHbIe MaTepUuaJibl 10 TUCHUILIMHE

b1.0.14 TEOPETUYECKHUE OCHOBBI JIEKTPOTEXHUKHA

Bosxkexnid 2020



OneHouHble MaTepuaibl IO JAWCHUUIUIMHE TMPEIHA3HAYEHBl JJISl OLEHKHU: JOCTHIKECHMS
oOyJaromuMHUCs  3aIUIAHUPOBAHHBIX  PE3yJNbTAaTOB  OOyYeHHMS 1O  JUCHUIUIMHE, JTama
(bopMuUpOBaHUS 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN U YPOBHS OCBOCHHUS AUCIUTUINHBIL.

OneHouHble MaTepuallbl MO AUCLUILIMHE BKIIOYAIOT OLICHOYHBIE CPEICTBA ISl IPOBEACHUS
MEpOIPUATUHI TEKYILEr0 KOHTPOJISA YCIIEBAEMOCTH U IIPOMEXYTOYHOM aTTECTALMM.

OneHouyHbIe CcpelcTBa /UIA OLEHKH 3aIUIaHMPOBAHHBIX pe3yJbTAaTOB OOy4YeHUs] IO
AUCIHHILIMHE, COOTHECEHHBIX ¢ HHAUKATOPAMM J0CTHKEHHS KOMIIETCHIIMI:

Komsl
3arutaHUpPOBAHHBIC PE3YIBTATH 00YUCHHS VHMKATOPOB O1ieHOYHOE CPESICTBO
0 TUCITUTUTHHE JOCTHKCHHUS (THIT 1 HANMECHOBAHUE)
KOMIICTCHIIUHN
3 cemecTp
3HaTh:
dbyHIaMEHTaNTbHBIE 3aKOHBI DIIEKTPOTEXHHUKH Tectst No 1.5
EKTPUYECKMX W  MArHUTHBIX  IICTICH, KoHTpombHbre padotst Ne 1...5
OCHOBHBIE METOJIbl aHAJIU3a U pacueTa TOKOB
W HanpwKeHWA  TpM  CTAIMOHADHBIX OIlK-3.1 OTtIeTL(I3 1o na601:iaTopHHM
Mpoueccax B ANEKTPUUECKUX M MarHUTHBIX padoram Ne 1.6,
pacueTHOe 3a/laHue, K3aMeH
TETISAX
Ymersb:
BBITIOJTHATh PacdeT TOKOB W HANPSHKESHUH B
MEKTPUICCKAX LEMAX NMPH TOCTOAHHOM M | (w59 KonTponbusie paboter Ne 1...5
CUHYCOUIAJIbHOM BO3JICICTBUH B pacueTHOe 3a/laHue, 3K3aMeH
YCTaHOBUBILIEMCS PEKIME
MOJIEIUPOBATh JIMHEHHBIE WU HEJIMHEHWHBIX Kontposnbabie padoTst Ne 1...5
LIENU TIOCTOSTHHOTO U TIEPEMEHHOT0 TOKa; OTueThl M0 1a00PaTOPHBIM
OIlK-3.1
pabotam Ne 1...6,
pacueTHOe 3a/laHue, SK3aMeH
4 cemecTp
3HaTth:
dbyHgameHTanbHbIC 3aKOHBI AekTpoTexHukn | OIIK-3.1 Tector Ne 6,7
JNEKTPUYECKMX U  MArHUTHBIX  IICTIEH, KonTponbubie paboter No
OCHOBHBIC METOJIbl aHAJIW3a U PacueTa TOKOB 6,7,10
U HampsDKeHUH  OpU CTallMOHAPHBIX Otuetsl o 1a0. paboram Ne
mporeccax B JJICKTPUUYECKHX W MarHUTHBIX 7,8,11,12,13
LeTsX; HK3aMEH
METO/Ibl pacdeTa MepexoHBIX MPOIIECCOB B KonTponbubie paboTer No
JIMHEWHBIX JICKTPUUYCCKUX IIETIAX B 8,9,10
YCTaHOBUBIIUXCA PEKUMAX MPU PA3TUYHBIX OIIK-3.2 OT4eThl M0 1a00PaTOPHBIM
BUJaX UCTOYHUKOB SHEPTUU padotam Ne 9,10,
pacueTHoe 3a/laHue, SK3aMeH
OCHOBBI TEOPHH [OCTOAHHOTO, MEPEMEHHOTO | yw- 2 o Tectst Ne 8,9
AIIEKTPUYECKOTO ¥ MAarHUTHOTO TOJIEH; HK3aMEH
TEOPUIO  LEeNe ¢  paclpeleiIeHHbIMU Tect Ne 7, KouTposnbHas
napaMeTpamu OIIK-3.3 pabota Ne 10
HK3aMEH
YMmersb:
paccuuThIBaTh JIMHEHHBIE DIEKTPUYECKUE KonTpomnbnas padorta Ne 7
enu C TIEPHOSMHECKUMH | (yox 2 4 Otuer mo nabopaTopHO
HECUHYCOUJANBHBIMU  HAMpPSHKCHUSAMH U pabote Ne §,
TOKaMU HK3aMEH
IIPUMEHSATH OCHOBHBIE ypaBHenus, | OIIK-3.1 Tectsl Ne 6




Kompr
3arTaHUPOBAHHBIC PE3YJBTATH 00YUECHHS WHIMKATOPOB OLieHOYHOE CPEJICTBO
10 JUCLUIUINHE JOCTHXKEHUS (TUTI 1 HAUMEHOBAHHE)
KOMIICTCHII N
IIEPBUYHBIE U  BTOPUYHBIE IApPAMETPBHI, Otuer 1o 1abopaTopHoit
OIMCBIBAIOIIME YETBIPEXIIOIIOCHUKH, K HUX pabote Ne 11,
aHaAJIN3Y U pacyery 9K3aMEH
paccunuThiBaTh HECUMMETPUYHBIE KonTponbnas padorta Ne 6
TpexdasHble IeH ¢ TOMOIIBI0 METOAa OITK-3.1 Otuyet no 1abopaTopHOU
CUMMETPUYHBIX COCTaBIISIFOIINX ' pabote Ne 7,
HK3aMEH
paccuuThIBaTh IEPEXOAHbIE IPOLIECCHl B KonTponbubie paboTbr Ne
JUHEHHBIX  JJICKTPUUYECKUX  IEMIX TIpHU 8,9,10
Pa3JIMYHBIX BUJIaX UICTOYHHUKOB SHEPIUU OIIK-3.2 OT4eThl N0 1a00paTOPHBIM
pabotam Ne 9,10,12,13,
pacueTHoOe 3aJaHue, IK3aMeH
MPUMEHSTh OCHOBHbBIE YPABHEHMS,
OTIHMCBHIBAIOIIUE 3JIEKTPOCTATHUECKOE, Tecrsr No 8.9
MarHUTOCTATHYECKOE U IIEPEMEHHOE OIIK-3.3 SK3AMH ’
3JIEKTPOMArHUTHOE T0JIE, K UX aHAINU3Y U
pacuery;
IIPUMEHATh OCHOBHBIE YPABHEHU, Tect Ne 7
ONMCBIBAIOLIME LIENU C PACIIPEICIICHHBIMU KonTponbnas padora Ne 10
mapaMeTpamMy B YCTAHOBUBIIEMCS U OIIK-3.3 OTtyeTsl 0 Ta00PATOPHBIM
MEePEXOJHOM PEXKUMAX, K UX aHAJIU3Y U pabotam Ne 12,13,
pacuery 9K3aMEH

Conep:xanue oueHOYHbIX cpeacTB. llkana u kpuTepun oueHUBaAHUS

A) 1o Tekymiero KOHTPOJIsi yCneBaeMOCTH:
3 cemecTp

— TECTUPOBAHUE:
Tect Nel «AHaANN3 ANIEKTPUUECKHUX LIETICH MMOCTOSTHHOTO TOKAY
Tect Ne2«IIpocTbie IenM CHHYCOUJATBHOIO TOKa»
Tect Ne3 «Pa3BeTBiIEHHBIE 1IENTU CUHYCOUIAJILHOTO TOKa»
Tect Ned «Pe3onanc B RLC-1ensax cuHycOUIaIbHOTO TOKAY)
Tect NS «Tpéxdazubie nenm»

— KOHTPOJIbHBIE PaOOTHI:
Kp Nel «OkxBHUBasICHTHBIC TPEOOPA30BAHKS B JICKTPUUECKUX IIETISAX MIOCTOSTHHOTO TOKa»
Kp Ne2 «OmnpenenieHre napaMeTpoB dIEKTPUUECKUX 1ENEe MOCTOSIHHOTO TOKa C OJIHUM UCTOYHUKOM
AIEKTPUUYECKON SHEPTUU»
Kp Ne3 «OmnpenenieHre TOKOB B BETBSIX PA3BETBIEHHBIX JEKTPUUECKUX LIETIEH C UCIOJIb30 BAHUEM
3akoHOB Kupxroda, MeTo10M KOHTYPHBIX TOKOB U y3JIOBBIX TOTEHIIUATIOB)
Kp Ned «Onpenenennie napaMeTpoB BETBH JEKTPUUECKOM LENMU CUHYCOUIAIBHOTO TOKa
Kp NeS «Pacuetr MarHUTHBIX LENen»

— OTYETHI J1a0OPaATOPHBIX paboT;
Otuer no JIB 1. M3mepenus u npeoOpa3oBaHus B ANEKTPUIECKUX HEMIX
Otuer no JIb 2. AHanu3 3eKTpUYeCKOr e METOA0M HaJIOKEHUS
Otuer no JIb 3. VccrnenoBanue HEpa3BETBIEHHBIX LIENEH CUHYCOMJAIBHOTO TOKA.
Ortuer no JIb 4. MccnenoBanue pa3BeTBIEHHBIX LIENIEH CUHYCOMIAIBHOTO TOKA
Otuer no JIb 5. VccnenoBanue pe3oHaHca B LEMAX CHHYCOMJAIBHOTO TOKA.
Otuer no JIB 6. VccnenoBanue TpéxdazHbIX eneil.

— pacueTHOe 3a7anne «PacuéT anMeKTprUYecKux Ienei (1o BapuaHTaMm)»;



4 cemecTp

— TECTUPOBAHMUE;
Tect Ne6 «HUeTbIpeXOIIOCHUKY B IMHEHHOM PEKUMEY
Tect Ne7 «llenu ¢ pacrpenesIeHHBIMU [TapaMeTpaMu B YCTAHOBUBLIEMCS PEKUME
Tect Ne8 «Onekrpocrarnyeckoe U MArHUTOCTATUYECKOE T10JIE»
Tect Ne9 «Ypasnenus Jlannaca u Ilyaccona. IlepemeHHOE 2JIEKTPOMArHUTHOE OJIEN

— KOHTPOJIbHBIE PA0OTHI:
KPp Ne6 «Meto1 CHUMMETPUYHBIX COCTABIISIOIINX)
Kp Ne7 «JIuHelHble 1eny ¢ NepruoIuYeCKUMH HECUHYCOUIAJIbHBIMU HAIIPSHKECHUSAMU U TOKAMU»
Kp Ne8 «PacueT nepexoHbIX MPOLIECCOB B LEMSAX BTOPOT0 NOPSAAKA KIACCUYECKUM METOJIOM»
Kp Ne9 «Pacuet nepexoHbIX MPOLIECCOB B LEMSIX NEPBOrO MOPSAIKA ONIEPATOPHBIM METOIOM»
Kp Nel0 «Pacuer nepexoIHbIX IPOLIECCOB B LIETISX C pAaCHPEIEIEHHBIMH ITapaMeTpaMu»

— 3alUTHI J1Ja0OPATOPHBIX padoT;
Ortuer no JIb 7. UccnenoBanrie CMMMETPUYHBIX COCTABISIONIMX HECUMMETPUYHON CHUCTE-MbI TOKOB
Ortuer no JIb 8. MccrnenoBanre HECUHYCOUAATBHBIX HAMPSKEHUI U TOKOB B 3JIEKTPUUYEC-KUX LIETIIX
Otuet no JIb 9. ViccnenoBanue anepruoIMueckoro paspsijaa KoHJIeHcaTopa.
Otuet no JIb 10. UccnenoBanue koyedaTeaIb-HOTO pa3psiia KOHIEHCATOpa
Otuer no JIb 11. ViccnenoBanue nacCUBHBIX YETHIPEXIIOIIOCHUKOB.
Otuer no JIb 12. PexxuMbl paboThl JUIMHHOM JTMHUM 03 nmoTepb. CTosiure BOJIHBI.
Otuer no JIB 13. PexxuMbl paboThl JUIMHHOM JTUHUM ¢ TToTepsMU. [IpsMble 1 0OpaTHBIE BOJIHBI

— pacueTtHoe 3anaHue «Pacd€r mepexoaHBIX MPOLECCOB B JIMHEWHBIX AIEKTPHUYECKUX LEMAX»
(o BapuaHTam);

ConepxaHue OLEHOYHBIX CPEACTB:

3 cemecTp
Tect Nel «AHaJIU3 3JIEKTPUUYECKHX 1eNeil MOCTOSTHHOTO TOKA)

1. Ecniu conpoTHUBIEHUS BCEX PE3UCTOPOB OJUHAKOBBI U paBHbI 6 OM, TO BXOJHOE CONPOTUBIICHUE
CXEMbI, U300paKEHHOM Ha PUCYHKE, PAaBHO. ..

1 R

> 1
L

i’ RZ
—
L

i’ RZ
—
L |

I
[ ] U [}
a) 11 Om 0) 36 Om B) 18 Om r) 2 Om



2. ComnpoTUBIICHUS R., Rs Ry coemunensr. ..

R1
—{ ¢

D -

°d
&

Py o)
o1 (2]
a) TpeYroJbHUKOM  0) 3Be370M B) MapayiebHO T') IOCJIEIOBATEIBHO

3. Ecnu compoTHBIEHUS BCEX PE3WCTOPOB OJMHAKOBBI M paBHBl 6 OM, TO SKBHBaJCHTHOE
COMPOTHBIIEHNE MACCUBHON PE3UCTUBHOM 1IEMH, U300paKEHHOW Ha PUCYHKE, PABHO. ..

R

]
| I

R
[+

[ )

R
| p—
L T

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

4. Ecmm HAIpsLDKCHUS HAa TPEX MOCICAOBATCIIBHO COCAUHCHHBIX PE3UCTOPAX OTHOCATCA KakK 11214,
TO OTHOILICHUC COHpOTI/IBJ'IeHI/Iﬁ PE3UCTOPOB...

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

0) paBHo 4:2:1

B) paBHO 1:4:2

r') MoA0OHO OTHOIIEHUIO HanpsbkeHui 1:2:4

5. OnpenenHTe, IIpu KaKOM COCIHMHCHHUH (HOCJ’IGI[OB&TGHBHOM N HapaJ'IJ'IeJ'ILHOM) ABYX
OJJMHAKOBBIX PE3UCTOPOB 6yz[eT BBIACTIATBHCA 0oJIblIIee KOJUUECTBO TEIIOTEI U BO CKOJIBKO pas ...

a) Mpu MapajieIbHOM COeTUHEHUH B 4 pa3a

6) IIpHU NMOCJICAO0BATCIBHOM COCAUHCHUU B 2 pasa

B) IIpu napajjieJisHOM COCAUHCHUU B 2 pasa
r) IIpHU NMOCJICAO0BATCIBHOM COCAUHCHUU B 4 pasa



6. B nenu u3BectHsl conpotusiienus Ri=30 Om,R>=60 Om,R3=120 OM u TOK B mnepBoil BETBU
I:=4 A. Torna tox I u MmoutHOCTb P paBHBI. ..

|
—
2, R
]
L T
i’ RZ

a) |=9A;P=810Br 0) 1=8A;P =960 Bt
B) | =7A; P =540 Bt r) 1=7A;P=840Br

7. DOKBUBQJIEHTHOE CONPOTHUBIICHME Yy4yacTKa IENH, COCTOALIETO M3 TpeX MapajljIebHO
COEIMHEHHBIX CONMPOTUBIEHNN HOMUHAIOM 1 OMm, 10 Om, 1000 Owm, paBHoO...
a) 1011 Om 6) 0,9 Om B) 1000 Om r) 1 Om

8. B nertu m3BecTHBI conpoTuieHus R1=45 Om,R>=90 OmM,R3=30 Om u TOK B niepBoii BeTBu [1=2
A. Torga Tok I u MomHOCTE P 11€mM COOTBETCTBEHHO PaBHBI. ..

UNFIERIErE

a) 1 =7 A; P =840 Bt 0) I=9A;P=810Br

B) | =6 A; P =960 Bt r) 1 =6A; P =540 Br
9. IlpoBoJa OJMHAKOBOIO AMAaMETpa U JUIMHBI U3 PAa3HBIX MATEPUAIOB IIPH OJHOM U TOM XK€ TOKE
HarpeBaroTcs CIeIYOIHUM 00pa3oM. ..

a) caMas BbICOKAs TEMIICpATypa Y MCAHOTO ITpOBOAA

6) caMas BbICOKAs TCMIIEpaTypa y aJIIOMUHHUCBOTO ITPOBOJa
B) IIpoBOAa HArp€BarOTCA OJJUHAKOBO
r) caMas BbICOKAsA TEMIIEpaTypa y CTaAJIbHOTO IIPOBOAA

10. IIate pesuctopoB ¢ comnpotuBieHussMU R1=100 OmM, R>=10 Om, R3=20 Om, R4=500 Om, Rs=
30 Om coenuHensl napasuieabHo. Hanbonpiuii Tok OyaeT HaOmoaaThes. . .

a)B R 0) B R4 B) BO BCEX OJIMH U TOT k€ r)BRiuRs

11. Mecto COEIMHEHHUS BETBEU BHCKTqueCKOﬁ OCIu — 9TO...

a) KOHTYp 0) BETBb B) HE3aBUCUMBII KOHTYD T) y3em1

12. Yuyacrtok 3HeKTpH‘leCKOf/'I LCIH, ITO KOTOPOMY ITPOTCKACT OJAUH U TOT )KC TOK HA3LIBACTCH. ..

a) BETBbIO 0) KOHTYpOM B) y3JI0M ') HE3aBUCHUMBIM KOHTYPOM

6



13. CoBOKYIHOCTh YCTPOMCTB W OOBEKTOB, OOpa3ylOINUX MYTh IS SJICKTPUUYECKOTO TOKa,
AJIEKTPOMArHUTHBIE TPOLECCHl B KOTOPBIX MOTYT OBITh ONHMCaHBl C TOMOMIBIO TMOHATHH 00
AIIEKTPOABIKYILICH CHITe, SIIEKTPUIECKOM TOKE U IEKTPHUECKOM HANPSHKCHUN HA3bIBACTCH. . .

a) ucrounukom JD/1C

0) BETBbIO IEKTPUUYECKO Lienu

B) y3JIOM

I') 2JIEKTPUUYECKO LIETIBIO

14. O0uiee KOIMUECTBO BETBEIH B JAHHOW CXEME COCTABIIAET. ..

. —>
L |

o] .
O
v R1

]
L |

a) Be 0) Tpu B) MSATbH T) 4eTbIpe

15. MomHocTh, BBIAENAONMIASACS BO BHYTpeHHEM compoTuBieHun wuctounuka OJIC Ry,
COCTaBHT...
ll

i Ro=2Om
5 i R=80m
i E=20B '

a) 8 Br 0)30 Bt B) 32BT r) 16BT

Ilo pe3yjbTaTaM TecTa BHICTABJIAETCS:
— 2 baya, eciM MPaBHIIBHO BBITIOJIHEHO He MeHee 80% 3a1aHuid.
— 1 6amn, ecnu nmpaBMIIBHO BhITIOJIHEHO 50...79% 3amaHui.

Tect Ne2«IIpocThie nenu CMHYCOMAAJIBHOI0 TOKA

1. Eciim émkocTHOE COIIPOTUBJICHUC C —sneMeHTa Xc, TO KOMILIICKCHOC COIIPOTUBJIICHUC ZC 9TOro
QJICMCHTA OMPCACIIACTCA KaK...

a)Z~ =C 6)Z< =
X C
B) Zc = _jxc F) Z< :j Xc

2. UnpyktuBHoe conpoTusnenne X L npu yrnosoii yacrore =314 pan/c u penuuune L=0,318
I'n, cocraBur... L

— Y Y _,
a) 0,318 Om 6) 100 Om B) 0,00102 Om r) 314 Om



3. IlpencraBneHHO IEMU COOTBETCTBYET BEKTOPHAs JUArpaMma. ..
I R L
U R U L

U

v

a)

v
an
| |
v

N

\4
-V

UL

4. Ipu nanpsoxennun U(t)=100sin(314t) B nayansHas dasa toka i(t) B EmxoctHOM 3mmemente C
COCTaBHT. .. c o
|

—

A,
a) 7112 pan 0) - 74 pan B) 0 pax r) 3n/4 pan

5. Ecim wacrota f yBenmuntes B 2 pasa, To éMKocTHOE compotusienne X C ...

a) HE U3MCHHUTCS 0) yBenuuuTcs B 2 pasza
B) YMEHBIIUTCS B 4 pa3a ') YMEHBIIHUTCS B 2 pasa

6. [IpencraBieHHON BEKTOPHOM IUarpaMMe COOTBETCTBYET. ..

U

»
»

Q=72

I v

a) MOCJIeI0BaTeNbHOE COeIMHEHNE PE3UCTUBHOTO R 1 MHAYKTUBHOTO L AnemenTa
0) émkxocTHOM 3nemMeHT C

B) UHIYKTUBHBIH 21eMeHT L

I') Pe3UCTUBHBIN 37IeMeHT R

7. Emxocrtroe conportusienne Xc npu senuuune C=100 mx® u vacrore f =50 'y pasHo. ..

8

v



C

[
—

—
_—
a) 31,84 Om 6) 31400 Om B) 314 Om r) 100 Om
8. Hauanbhas dasa Hanpsoxenus U(t) B émxoctHOM anemente C npu Toke 1(t)=0,1sin(314t) A
paBHa... C i
—
u
—_
a) 7l4pao 6) 7 l2pao B) Opao r)—ﬁ/Zpaa

9. BekTOpHO# JuarpaMMme COOTBETCTBYET CXEMA. ..

a) L C 6) L R
._NY\_‘ |_. — Y YL [ 1 .
B) R r) C R

10. B uanykTuBHOM 351eMeHTe L. ..
a) Hanpspkerne UL(t) coBmamaer ¢ TokoMm i(t) mo dasze
0) manpsokenue UL(t) u Tok I (t) Haxomarcst B mpoTrBodase

B) Hanpsokenue U (t) orcraér ot Toka i (t) mo dase na /2pao
r) Hanpsukenue UL () onepexaer Tok iL(t) no dase na 7/ 2pa0

11. B aktuBHOM 31emenTe R...
a) Hanpspkerne U(t) coBmamaer ¢ TokoM i(t) mo dase
0) manpsukenue U(t) u Tok i(t) HaxomaTcst B mpoTrBO(dase

B) Hanpsokenue U(t) orcraér ot Toka i(t) mo dase na 7 /2pao
r) Hanpspkenue U(t) omepeskaet Tok i(t) mo ¢ase na 7 /2pao

12. B emxoctHOM 3nemenHTe C...
a) Hanpspkerne Uq(t) coBmamaet ¢ TokoMm i.(t) mo dasze
0) nanpsukenue Uc(t) u ok i.(t) HaxoasTes B mpotuBodasze

B) Hanpsukenue Uq(t) orcraér ot Toka i.(t) mo dase na = /2pao
r) Hanpskenne Uc(t) omepexaer Tox ic(t) o daze wa 7/ 2pad

ITo pe3ysabTaTam TecTa BbICTABJIACTCH:
— 2 Gasuta, eciiy MPaBHIIBHO BBIMOJIHEHO He MeHee 80% 3agaHuid.
— 1 6ann, ecnu mpaBmIIbHO BBITIONHEHO 50...79% 3a1aHuid.

Tect Ne3. Tema: «Pa3BeTB/IEHHBIC HeNN CHHYCOMIAIBHOI0 TOKA)

1. CuMBOJIbHBIHN METOJ pacqéTa napameTpoB Lemnei CHUHYCOUJAJIBHOT'O TOKA MMO3BOJISACT
HETMIOCPECACTBCHHO OIPCACIIUTD
a) KOMIIJICKCBI ﬂeﬁCTByIOHlHX 3HAYCHUH mapaMETpOB BHGKTqueCKOﬁ TSI

9



0) KaK KOMIUIEKCHI, TAK 1 MTHOBEHHBIC 3HAUCHUS NTApaMeTPOB LIETH
B) MTHOBEHHBIE 3HAYEHUS MTapaMEeTPOB LN

2. XapakTep MOJHOTO CONPOTUBIICHUS LEMHU CUHYCOUAATHHOTO TOKA

a) HE 3aBMCUT OT YaCTOThI JEHCTBYIONIETO HAIPSHKEHUS WM IPOTEKAIOIIET0 TOKa

0) 3aBUCHUT OT YaCTOTHI JICHCTBYIOIIETO HANPSHKEHUS MITH IMTPOTEKAIOIIET0 TOKA

B) 3aBHCUT OT YaCTOThI JE€MCTBYIOIIETO HANPSHKEHUS UJIM IIPOTEKAIOIIETr0 TOKA TOJIBKO MpU
pe3oHaHce

3. KauecTBeHHBII KOHTPOJIb pe3yIbTaTOB aHATUTUIECKOTO pacuéTa mapaMeTpoB Iernei
CUHYCOMJIAJIbHOTO TOKA IIO3BOJISET BBIIIOJHUTH

a) BEKTOpHAas AUarpaMMa TOKOB

0) BEKTOpHasl TuarpaMMma HamnpsHKeHUI

B) COBMEILIEHHAsl BEKTOPHAs quarpaMma TOKOB U HallpsLDKEHUH

') BEKTOpHasl IarpaMMma TOKOB U Tororpadudeckas 1uarpaMMa NOTEHLMAI0B TOUEK LU

1) BEKTOpHAs AMarpaMMa HanpsbKeHUi U Tonorpaduyeckas AnarpaMma MoTeHIIMAIOB TOYEK

LEMH.

4. Yemy paBHa BeianurHa nosiHoro conpotusienust RLC Betsy, ecian R = X = X¢c =2 Om
a) 6 Om
6) 1 Om
B) 2 OMm
r) 4 Om

5. Mosker 5 yrox caura ¢a3 Mexay BEKTOpaMH IMHTAIOIIET0 HAMPSHKEHUS U TOKa
naccuBHoro RLC-nByxmomtocHuKa peBbImaTh + 90°?

a) Jla, MmoxeTt

0) Her

B) 2/la, mpu yciaoBuu

lUR 1

L
N T "
_/

6. s cnenyromiei cxembl YKa)XUTE BEJIMYMHY CONPOTUBIICHUS
Xc KoHJleHcaTopa, pU KOTOPOM MpH 3aMbIKaHUM Kitoya K TMoKazaHue amIepMerpa A He
U3MEHsIeTCS

a) Xc = X2
6) Xc =X
B) Xc = 2XL
r)Xc=R

Ilo pe3ysbTaTam TecTa BbICTABJISIETCS:
— 2 Gaya, eciM MPaBHIIBHO BBHITIOJIHEHO He MeHee 80% 3amaHuii.
— 1 6ann, ecnu mpaBmIIbHO BBITIONHEHO 50...79% 3a1aHuid.

Tect Ned. Tema: Pezonanc B RLC-uensix cHHYCOMJAJILHOIO TOKA.

1. Ecnu nanpsixenue Ha 3axkumax koutypa U =20 B | 1o Tox npu pesonance B mocnenoparensHoit
nenu ¢ napamerpamu: R =100m L =1mln, C=1ux® papen...
a)2 A 0)1 A B) 2,5 A r)0,5A

2. VCJIOBI/Ie BO3HUKHOBCHUA pe30Hcha B IIOCJICO0BATCIIbHOM KOHType HNMCECT BU...
a)bL:bc 6) Z,s=0 B)R:O r) X, = X¢
1



3. Pe3ucrop ¢ akTUBHBIM CONPOTHBICHHEM R =100m KOHJICHCATOP €MKOCTBIO C =100mx® y
kaTymka c uagyktuBHocthio L =1000/%  coemumenst mnocnemoBarensno. Torma momHOe
CONpOTHBIEHHE enu Z MPH Pe30HAHCE HAMPSHKEHUI PaBHO. ..

a) Z=10 Om 6) Z=200 Om B) Z=100 OMm r) Z=210 Om

4. 3pauenuie yria cisura a3z Mexy HaIpsHKEHHEM W TOKOM Ha BBIXOJE KOHTYpa, HaXOSIIEroCs
B PEKHMME PE30HAHCA, PABHO. ..
a) +£180° 6) O° B) +90° r) +45°

=40B

5. Ecnu B pexuMe pe3oHaHCa HampsoKeHHWi mokaszams mpubopos: U =30B Uc , TO

IMMOKa3aHHuEC BOJIbTMETPA U3MCPAIOIICTO U K PaBHO...
R L C

— M H

PV

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

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

R1 R2
XL T Xc
X L XC Rl Rz

a)Ri=R, =0 Xe

= X — =
O)RZ4x2 RI+XZ BT D RI4 X2 RE4X?

7. BepHbIM ypaBHEHHEM JJIs1 MOIIIHOCTH LIETIN TIPU pe30HaHce OynerT. ..
a) P=0 6) S=Q B) Q=0 r) P=Q
8. B mocnenoparensHoii R,L,C-enu pesonanc Hanpsoxenuii npu gactote @ u uaaykrusHocTn L

HaCcTynacT, €CJIn éMkocTh C paBHa...

1 1
a) ol 6) w?’L? B) r) >’L




9. Eciu R=50 Om; L=0,2 I'n; C=5 Mx®, T0O pe3oHaHCHast YacToTa “’» KOHTypa paBHA...
R L

._|:|_KYY\_

—_—C

®

a) 250 ¢’ 6) 134 ¢’ B) 4000 ¢! r) 1000 ¢

ITo pe3yabTaTaMm TecTa BbICTABJISETCS:
— 2 Ganna, eciiy MPaBWJIBHO BHITIOJIHEHO HEe MeHee 80% 3amanHuii.
— 1 6amn, ecnu mpaBmIIbHO BITIONHEHO 50...79% 3ananuid.

Tect NeS. Tema: Tpéxdasubie uenm.
1. JInst y31a «a» JaHHON CXeMbI KOMIUIEKCHI (Da3HBIX U JINHEHHOTO TOKOB CBSI3aHbl YPAaBHEHUEM. . .

a) IA: Ica+|bc
B) IA: Iab+ Ica

2. 3Hauenus (pa3HbIX TOKOB PaBHHI. .. A e a
22 Om
Ur=380 B
22 Om 22 Om
v
C o < b
B e
380 380 380+/3 380
a) S, —17:3A 6) 73.2 B) —, =30A 1) 3.5 5, 75A

3. Ecnu B maHHO# Tpé€x(a3HOU 1enn OTKIIOUUTE (a3y «a» Harpy3KH, TO 3HaUYeHHs TOKOB | B u | ¢

1
A o

|
X a



OyIlyT COOTBETCTBEHHO PABHHBI. ..

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

4. Ecmu R=X L =22 Owm u noka3zanus amnepmerpa pA A =10 A, to amnepmerpsl PAs , pAc,

PA o COOTBETCTBEHHO MOKAXKYT. ..

A_@ [‘]
i

a) 10 A, 10 A, 0 6) 10 A, 10 A, =0
B) 10V3 A, 10V3 A, 0 r) 10~/3 A, 10+/3 A, %0

5. HaHpH)KCHI/Ie U AB B HpeHCTaBHeHHOﬁ CXCMC HA3bIBACTCA. ..

A e
Z,
Be— U
AB
Z,
C o
v

N e
a) TUHEHHBIM HATPSDKEHUEM 0) cpeHEeKBaIpaTUYHBIM HAIPSHKEHUEM
B) CpPETHUM HaNpsHKECHHEM r) Ga3HbIM HANPSKEHUEM

6. HaprI)KCHI/IC U b B HpeﬂCTaBHeHHOﬁ CXEMC Ha3bIBACTCA. ..
1



C o

N e

a) ¢a3HBIM HaIPsSHKEHUEM

0) cpeHUM HaIpsHKEHUEM

B) JIMHEWHBIM HAIPSHKCHHEM

T') CPETHEKBAIPATHIHBIM HAMPSKCHHECM

7. B tpéxdaznoii nenu Obl1 3aMepeH (pa3Hblil ToK Ib=7 A, Torja 1uHeiHbIi TOK |g paBeH...

A

N o

a)4 A 6)2,3 A B) 12 A rN7A

8. B TpéxdaszHoil nenu npu coOeAUHEHUH 10 CXEME «3Be3/1a — 3Be3/la C HEHTPaJIbHOM IIPOBOJIOMY
IIPU CUMMETPUYHOM Harpy3ke TOK B HEHTPaJIbHOM IPOBOJIE PABEH. ..

a) In=la+l,6) Iy=T,+1,+1;20g) [y =1, + 1. ) Iy =0

9. B Tpéxda3noii uenu npu COeAMHEHUU 10 CXEME «3Be3/la — 3Be3/la C HEUTPAILHOM MTPOBOJAOM)
TOK B HEHTPaJIbLHOM MPOBOJE ONpeensercs mo Gopmyrie. ..

a) In=T.+1l,6) Iy=T+l,+1 g) In=T+1I r) Iw=T.+1

10. B tpéxda3Hoii 1ienu Harpy3ka coeJMHEHa 10 cxeMe «3Be3a» (pa3Hoe Hanpspkenue 380 B,
JIMHENHOE HAIPSDKEHUE PABHO. ..

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

11. IIpu oOpsiBe (a3sl B Tok B HEMTpaTbHOM MPOBOJIE PABEH ...

"

I, &

I, [Fa

d
<

b c Zg



a)in:iA+iC 6) in:iA_iC B) in:iA’ic F)in=iA

12. CooTHoIIEHHE MEXTY TUHEHHBIMH U (a3HBIMHU HAMIPSDKCHUSIMA B CHMMETPUYHOMN
Tp€x(a3HO 1Ienu UMEET BUT ...

A
U \UA UAB:’—?’ “
C » B

—>

a) UA = UAB 6) UA = UAB B) UA = UAB F) UA =V'§UAB .

13. Ecmu u3BectHsl 14, ¢, Iy, T0o TOK B hase B paseH ...

A A

C I-\B m
a) I.B = I.A+I.C_I.N 0) I-B = I.N _I.A_Ilc
B)IB:|A+IN_IC T) lg =1,—lc—1y

14. CooTHOIICHUE MEXK Y JIMHEHHBIMU U (Da3HBIMHU HANPSHKCHUSMU B CUMMETPUYHON TpEXpazHoi
L[ENTU UMEET BU/IL. ..

{"rﬂ Uas &
A
U g Z B
v
a) Uag = Ua 6) Uag = 3Ua B) Usz =V3U, r) Uag < Ua.

15. Yrto oOycnaBiuBaeT HECUMMETPUYHOCTb HArpy3KH B CXEME€ COEIUHEHHS MCTOYHHKA H
IpUEMHMKA "3BE€3/1a - 3B€3/1a C HEUTPaIbHBIM IPOBOIOM"?

a) Paznuune ¢a3HbIX TOKOB

0) Paznuune MUHEIHBIX TOKOB



B) [losiBneHne HanpsyKeHUE CMELLEHUsl HeUTpanu

r) Paznuuue B pa3HbIX HAMPSHKEHUSX HATPY3KU

n) IlosiBnenue Toka HeHTpanu
16. Ykaxure, nouemMy 3aIpeiaeTcss ycTaHaBIMBaTh IPEIOXPAHUTENN B HEUTpAIbHOM IIPOBOIE?

a) Ilpu cropanuu mnpenoXpaHUTENs] HAa HEUTPAIbHOM TOUYKE HArpy3KH BO3HHKAET
HanpsDKEHUE, 110 BeJIMYMHE paBHOE pasHOMY

6) Ilpu cropanum TmpeAOXpaHUTENST HA HEUTPAIbHOM TOYKE HArPy3KH BO3HHKAET
HaIlpsDKEHHUE, 110 BEJIMYMHE PAaBHOE JINHEUHOMY

B) Ilpm cropanum mnpempoxpaHWTENss  HanpsDKEHWs Ha Qa3ax HAarpy3Kd CTaHOBSITCA
Pa3JIMYHBIMU 10 BEJIUYHUHE
17. AHanu3upys BEKTOPHYIO JAMarpaMMy TOKOB M HaIpsDKEHUHW BbIOEpUTE KaKUE 3IIEMEHTHI

[l

i

=

BKJIFOUEHBI Harpy3Kou B a3y a
a)R
0) RL
B) RC
r)L
n) C

18. VkaxxuTe, BOBHUKAET JIU TOK B 3aMKHYTOM TpeyroyibHuke ABC ot neiictBust Tpex DJIC: ea, es
U €c Npu coeAuHEHUU TpEX (a3 reHepaTopa IO CXEME TPEYroJIbHUK U MPH OTCYTCTBHH

Harpy3ku?
a) Bo3HuKkaeT 000N YpaBHUTEIBHBIA TOK
0) Bosnukaer, T. k. ¢pasubie /IC €a, € 1 €c MMEIOT OJIMHAKOBOE HAMPABJICHHE
B) He Bo3HuMKaeT, T. K. aiareOpanyeckas CyMMa JACUCTBYIOIIMX B KOHTYpPE KOMILIEKCOB
3/1C B 110601 MOMEHT BPEMEHH paBHA HYIIIO

Ilo pe3ysbTaTam TecTa BbICTABJISIETCS:
— 2 baya, eciM MPaBHIIBHO BBITIOJIHEHO He MeHee 80% 3a1aHuid.
— 1 6amnn, ecnu mpaBMIIbHO BBIMONIHEHO 50...79% 3amanmii.

KonTpoabnas padora Nel: «IKBHBajJeHTHbIe NPeo0pa3oBaHUs B YICKTPHYECKHX LENsX
NMOCTOSTHHOT'0 TOK2)
OrmpenenuTh BXOTHOE CONPOTHBICHUE CXEMbI MEXKIY 32)KUMaMH a - b

Bapuanr 1



Rz

Ri,OM | R2,OM | R3,OM | R4,OM | R5,0M | Rs, OM | R7, OM | Rs, OM
180 300 300 200 600 100 160 400
Bapuanr 2
R2 R4
5
R1, Om Rz, Om Rs, Om Ra, OMm Rs, Om Re, OMm R7,Om | Rs, OM
40 50 60 70 80 90 100 120

ITo pe3yabTaTamM KOHTPOJIbLHOH Pa00ThI BHICTABJISETCS:
— 3 Gaya, ecny MPaBWJIBHO BHITIOJIHEHO HEe MeHee 80% 3amanHmii.
— 2 6aya, ecnu MpaBWIBHO BhITOJHEHO 50...79% 3amanui.

KonTpoabHast padora Ne2: «OnpenesieHue napamMeTpoB JIeKTPUYECKHUX Lelneil MOCTOSHHOT0
TOKA € OJHMM HCTOYHUKOM JIEKTPHYECKOH IHEPrum»
Onpenenuth CONpoTHBIICHUE pe3ucTopa R3

R12

a |1 R11 C I2 R21

U
RZZ
s °
Bapuant 1
U,B Ri1, OM | R12, Om | R21, OM | R22, OMm 3agaBaeMasi BEeIMYMHA
45 5 10 10 5 1=2A
Bapuanrt 2
U,B Ri1, OM | R12, OMm | R21, OM | R22, OMm 3agaBaeMasi BEIMYMHA
21 4 10 8 6 Ui1=4B

ITo pe3ysqbTaTamM KOHTPOJILHOI Pa0OTHI BHICTABJISACTCH:

— 3 Oaia, eclii IPaBUIILHO BBITIOJIHEHO HEe MeHee 80% 3agaHuid.
— 2 Gama, eciiv MpaBWIBHO BBITIOIHEHO 50...79% 3amanuii.




KonTpouabHnas padora Ne3.

3anauya 1: «OnpenesieHne TOKOB B BeTBSX Pa3BeTBJECHHBIX dJIEKTPHUYECKHUX Lemei ¢
HCII0JIb30BaHMeM 3aK0oHOB Kupxroga».

3anmcaTh B 0OIIEM BHJIE YPaBHEHHUS, HEOOXOAUMBIE JUISl HAXOKACHHS TOKOB B BETBSIX CXEMBI
AIIEKTPUYECKON LienH 1o 3akoHam Kupxroda.

Bapuanr 1

3apaua 2: «OmnpeaesieHe TOKOB B BETBSIX Pa3BeTBJEHHBIX JJIEKTPUYECKHMX Lemneil
METO/I0OM KOHTYPHBIX TOKOBY.

Jliia ycroBust 3amaun 1 3amucath B 00IIEM BUAE YPaBHEHUs, HEOOXOUMBIE JJIs1 HaXOXKICHU s
TOKOB B BETBSIX CXEMbI AIEKTPUICCKOH IIETTH METOJIOM KOHTYPHBIX TOKOB.

3anaua 3: «OnpeaejieHue TOKOB B BEeTBAX PA3BETBJEHHBIX JIEKTPHYECKHX Lemel ¢
HCMOJIb30BAHNEM Y3JIOBbIX MOTEHIHAIOBY.

Jliia ycroBust 3amaun 1 3amucath B 0OIIEM BUAE YPaBHEHUs, HEOOXOUMBIE 111 HAaXO0XKICHHS
TOKOB B BETBSIX CXEMbI ATEKTPUICCKOH IIETIH Y3IOBBIX TOTEHITUAIIOB.

IIo pe3yjJbTaTaM KOHTPOJIbHOMH Pa00Thl BHICTABJISIETCS:
— 3 Gaya, eciy MPaBHIIBHO BBITIOJIHEHO He MeHee 80% 3a1aHmid.
— 2 Gaya, ecny MpaBWIbHO BhINOJHEHO 50...79% 3amaHui.

Konrpoabnasa padora Ned: «OmnpenesieHHe napamMeTpoB BeTBH 3JIEKTPHYECKOH Wenmu
CHHYCOMIAJILHOT0 TOKA».

Omnpenenuts Tpedyemoe npu @ = 10°pan/c y IIOCTPOUTEL BEKTOPHYIO THArpaMMy

R L i R C c L
e o e oAb

iip up Up U~ e Ug
23 U il
a) 6) B)

Bapuanrt 1
Cxema | R,Om | L,mMI'm | C, Mx® Z, Om 3ananHas pynkuus | OnpenenuThb
a) 5 5 - - u = 50 ssin( wt + 45°) Ug




Bapuant 2

Cxema | R, Om

L, M['H

C, Mx® Z, Om

3anannas QyHKUIUs

Ornpenenuthb

6) 5

- Z =38V/2, ¢=-22°

u = 40sin( ot +135°)

Uc

Ilo pe3yJbTaTamMm KOHTPOJILHOI Pa0OTHI BBICTABJISIETCS:
— 3 fauta, eclii IPaBWIILHO BBITIOJIHEHO HE MeHee 80% 3aaaHuid.

— 2 Oaa, eciii IpaBWIBLHO BbITIONHEHO 50...79% 3amanuii.

KountpoabHnas padora Ne5S: «PacueT MAarHUTHBIX LeMei».
[Ipu 3anannoit BAX HenuHelHOro a1neMeHnTa TpeOyeTcs: onpeaenuTh YKa3aHHbIA B 3aJaHUU
napametp. Pemenue 3a1aun npoBecTH rpao-aHaTUTUYECKUM METOJIOM.

Bapuant 1

Bapuant 2

10

8 OmMm 13
() 24B 8 Om
BAX HD:
U,B 0 3 5 7 9
I A 0 0,5 1,0 2,0 3,5 5,0
Haiitn I3
60M ]

LTI IR

10

2
BAX H3:
U, B 0 3 5 7 9
LA 0 0,5 1,0 2,0 3,5 5,0
Haiitu U,

IIo pe3yjJbTaTaM KOHTPOJIbHOMH Pa00THI BHICTABJISACTCH:
— 3 Gayia, eciM MPaBHIIBHO BBITIOJIHEHO He MeHee 80% 3a1aHuid.

— 2 Gaya, ecny MpaBHIbHO BhINOJHEHO 50...79% 3amaHui.

Otuert no JIb 1. U3mepenust u npeodpa3oBaHus B 3JIEKTPUYECKHUX LENAX

3apava 1.

Haiitu sxBuBajieHTHOE COIIPOTUBJICHUEC LICIIM OTHOCUTCIIBHO YKA3aHHBIX 3aKUMOB ITIpU
R1=10 Om, R2= R3= R4=20 Om.

ao

bheo




3apaua 2.
[IpoBecTH TOMONOrMYECKUN aHAIN3 AJEKTPUYECKOM LENMU M COCTABUTH YPABHEHHUS IO 3aKOHAM
Kupxroga B o6mem Buze.

l
(5302
\7/

Upg
N\
0—-| : $
\+
C) R4 R7
Upy
KoHTpoJIbHBIE BOOPOCHI:

1. Crosiune BOJHBI B JUIMHHBIX JIMHHUSIX O€3 MOTEPh: YCIOBUSI BO3HUKHOBEHUS; TPaQUKU TOKOB,
HaIpsDKEHUN U BXOJIHBIX COMTPOTHUBIICHHUH OT JUITMHBI JTMHUH.

1. TlepBuyHbIC W BTOPUYHBIC MMapaMeTphl JUIMHHOW JIMHUM B PEXHUMax XoJocToro xonaa (XX),

KopoTkoro 3aMbikanus (K3) u peakTuBHON Harpysox.

JInuHHAS THHUS KaK YeTHIPEXIOTIOCHUK. Y PaBHEHUsI ITTMHHOMN JIMHUHA B KOMIUIEKCHOM BHUJIE.

3. Pacuer TOKOB M HaNpsOKEHUH B HaYaJle W KOHIIE JUTMHHOMN JIMHUW B UCCIICYEMBIX PeKUMaX.

4. AKTHBHas MOILHOCTb B P&XKHMAaX CTOSYEH BOITHBI.

Los

N

Ilo pe3yjbTaTramM oT4eTa JIaGOpPaTOPHOI padOThI BHICTABJISIETCSI:
— 3 Gaya, eciy MPaBHIIBHO BHITIOJIHEHO He MeHee 80% 3amaHuii.
— 2 6aya, ecnu MpaBWIbHO BhIMOJHEHO 50...79% 3amanui.

OTtuer no JIb 2. AHAIM3 3JIEKTPHUYECKOM el METOA0M HAJIOKEeHUSA

OnpeneJme TOKH BO BCE€X BETBAX CXEMbI B 06H_ICM BHUJC, HUCIIOJB3ysd A PCIICHUA METOJ
HaJIOXCHUA.

R R4

—1 3I—-—| —
Qo @ -

Ry
ITo pesysabTaTam oT4era J1a00pPaTOPHOIl PAa0OTHI BHICTABJISICTCH:
— 3 Gayuta, eciii MPaBUIIBHO BBINOJIHEHO He MeHee 80% 3agaHuid.
— 2 GaJuta, eciii MPaBMIIbHO BBINMOJIHEHO 50...79% 3anaHuid.

AN

Oruer no JIb 3. UccienoBanne Hepa3BeTBIEHHBIX HeNeld CHHYCOHJAJIbHOI0 TOKA

K #cTouHMKYy mHepeMeHHOro Toka C HampspkeHueM U MOAKIIOYEHBI MOCIeNOBaTENbHO TpPU
npueMHUKa. OnpenennTs TOK M HaIpsDKEHHsS Ha BCEX ydacTKax LENH, NOCTPOUTH BEKTOPHYIO
aMarpammy.
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Ri1 Xz Xic R2 X2z Xec

21 Z2 Z3

=]

R3 Xar Xac
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Puc.1. Cxema c nocnegosaTenbHbIM COeAMHEHUEM NPUEMHUKOB

Ne U, Ri, X, | Xig, Ro, XaL, Xac, Rs, | X3L,| Xac,
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 pe3yabTaTam oT4yeTa JaG0OPaTOPHOIT PadOTHI BHICTABJISIETCS:
— 3 Gaya, eciu MPaBWIBHO BHITIOJIHEHO HEe MeHee 80% 3amanHuii.
— 2 6anna, ecnu mpaBWIbHO BhIMOJIHEHO 50...79% 3amanuid.

Ot4er no JIb 4. UcciienoBanue pa3BeTBJIEHHBIX LeNeil CHHYCOMAAJIbHOI0 TOKA

AmMriepMeTp, BKIIFOUCHHBIN B LIeNH MTOKas3piBaeT 1 A. HaliTn mokasanue BaTT™MeTpa.

10 Om

O e
ITo pe3yabTaTam oT4eTa J1a0OPATOPHOI padOThI BHICTABJISIETCS:
— 3 Gaya, eciv MPaBUIIBHO BBITIOJIHEHO HEe MeHee 80% 3a1aHuii.
— 2 Gaya, ecny MpaBWIBHO BBITIOTHEHO 50...79% 3amanuid.

Otuer no JIb 5. UcciienoBanue pe3oHAHCA B LEeNSAX CHHYCOUAAJIbLHOI0 TOKA

KoHTponbHBEIE BOIPOCHL:

1. Uto Takoe pe3oHaHC TOKOB?

2. B xakoif nenu v npu Kakux yCIOBHUSIX BO3HUKAET PE30HAHC TOKOB?

3. Ilo xakoii popMyse MOXKHO BBIYUCIUTH PE30HAHCHYIO YaCTOTY PEaTbHOTr0 KOHTYpa?
4. OT KaKMX IMapaMeTpoB LIENH 3aBUCUT PE30HAHCHAS YacTOTa?

5. Yto Ha3bIBaeTcst JOOPOTHOCTHIO U BOTHOBBIM COITPOTHBIICHHEM KOHTYypa?

6. UeMy paBHBI aKTHBHAsI M PEAKTHBHASI MOIIHOCTH MapaJUIEIbHON LEH PU pe30HaHce?

7. B nneansHoit napamuiensHoi LC nienu npu pe3oHaHce TOK B HEPa3BETBIEHHON YaCTH OTCYTCTBYET.

YeM 310 00BsICHSETCS?
8. Uemy paBHA COOCTBEHHAsI YaCTOTa MJICATLHOI'O KOHTYypa?
9. Kak BnusieT KOO QHUIMEHT MOLTHOCTH Ha BEJTMUUHY 001Iero Toka 1?

ITo pe3yabTaTam oT4yera J1a00paTOPHOIl Pa0OTHI BHICTABJISACTCH:
— 3 Oaia, eclii IPaBUIILHO BBITIOJIHEHO HEe MeHee 80% 3agaHuid.
— 2 0ama, eclii PaBUIILHO BBITIOJIHEHO 50...79% 3amanuii.




Otuet no JIb 6. UcciienoBanue TpéxdasHpix nemnei

Ao
10 Om 10 Om
* 4 Om
C o= 1% Y
Bo 3

U, =100 B. HaiiTu nokazanue BartMeTpa

I
Bapmuanr 1.
Bapuanr 2.
*
Ao
10 Om 10 Om
10 Om
Co |
Bo

U, = 100 B. Haiitu noka3anue BaTTMeTpa

ITo pe3yabTaTam oT4eTa J1a00OPATOPHOI padOThI BHICTABJISETCS:
— 3 Gaya, eci MPaBWIIBHO BHITIOJIHEHO HE MeHee 80% 3amaHuii.
— 2 Gaya, ecny MpaBWIbHO BhINOJHEHO 50...79% 3amanui.

PacuerHoe 3axanue «Pacyér 3j1eKTpUUYECKHX Heneil (10 BapuaHTam)»

PacuerHoe 3ayianue BBITIOJIHSIETCS B (DOpPME TOMAIITHETO 3aJIaHuUs.

Tewma 1: JInHeMHbBIC JIEKTPUUECKHE IS ITOCTOSHHOIO TOKA
|. Bommonnums:

Jnis snextpudeckoit nenu (3L]) cormacHo cxeme, COOTBETCTBYIOLIEH HOMEpY BapHaHTa U
n300paxkeHHO! Ha pucyHKax 1-20, BBIOJHUTH CIIEAYIOLIEE:

1. CocTaBuTh Ha OCHOBaHMHU 3aKOHOB Kupxroda cucremy ypaBHEHU# AJisl pacyeTa
TOKOB B BeTBsX OII.

2. Onpenenuth TOKH B BeTBsAX D1, UCMOIIB3ysl METOI KOHTYPHBIX TOKOB.

3. OnpenenuTh TOKA B BeTBAX DL, HCTIONB3yst METOT Y3JIOBBIX TIOTEHIIMAJIOB.

4. PesynbTaThl pacuera cBeCTH B TaOJIUILY JUISI CPABHUTEIBHOM OIICHKH.

5. CocTaBuTh 0ajJaHC MOIIHOCTEH B HCXOHOM cxeMe (CXeMe ¢ HCTOYHHKOM
TOKQ).

6. OnpenenuTh BETHMUUHY 3a/IaHHOTO TI0 YCIOBHIO TOKA |1, HCTIOJIB3Ys METOT
SKBUBAJICHTHOTO TeHEpaTopa.

7. J1is1 1'000T0 KOHTYpa WK y4acTKa IeTH, BKIFYAIOIIET0 JBa HCTOUHHKA

3I[C, pacCcuuTaTh NOTCHIHUAJIBI TOUYCK, CBECTHU PC3YJIbTAThLI paC‘-IéTOB B Ta6J'II/IL[y " IOCTPOUTH
MNOTCHIUAJIIbHYIO IarpaMmmy.

Il. Hcxoonwvie oannvie ons 3adanus:
Howmep pucynka cxembl D11, a Taxke mapameTpsbl €€ 2JIEMEHTOB ISl KaKJIOTO BapUaHTa,
2



NpUBEJICHBI B TabiuIe 1.

Bapuan | Pucyno| Ri | R2 | R3 | R4 | Rs | Re E | E: | Es J | J2 | J3
T K OMm B A

1] 15 13 5 9 7 10 4 0 1

2 1 13 5 2 8 11 15 0 2

Pucynox 1 Pucynok 2

I1l. Texnonoeus evinonnenus 3a0anus:

1. McTOYHUK TOKA, TOK KOTOPOT'O 0 YCIOBHIO 33JaHUS PABEH HYIIO, HA CXeMaX He
MMOKa3bIBaTh U B pacy€Tax HE UCIOJIb30BaTh;

2. Ilepen BBIOJTHEHUEM ITYHKTOB 2 U 3 peKOMEHIyeTcsl IpeoOpa3oBaTh HCTOYHHUK TOKA B
ncroyHuK DJ{C 1 BECTH pacyeT A1 SKBUBAIEHTHON CXEMBI;

3. B myHKTe 6 npu ONpeeIeHUH BXOHOTO CONTPOTUBIIEHHUS IBYXIIOTIOCHUKA CIIETYET
BBITIOJIHUTH MpeoOpa3oBaHue BKIIOUYEHHUS PE3UCTOPOB: COEAUHEHNE TPEYTOJIbHUKOM B
SKBHUBAJIEHTHOE COEIMHEHHUE 3B€3/1011 MM HA00O0POT.

MuHnMasbHBIM 00bEM PacyeTHOTO 3a/IaHUs 7 CTPAHUII PyKOITUCHOTO TEKCTa.

IV. Cpox svinonnenus pacuemmnoeo 3a0anus; _0oaHa yaeOHas Hefiens  (ompeaessieTcst
MPETIo IaBaTeIIeM ).

V. Jlononnumenvhule ceedenus
a) [Ipu BeIMOTHEHUU pabOTHI CIAEAYET UCIIOIB30BATh yueOHOE TIOCOOHE 5.
B) JlomaniHee 3ajaHKe BBINOJTHACTCS HA KOMIIBIOTEPE B MAIIMHOTIMCHOW/PYKOTIMCHOM (hopMme.

Tema 2: JInnelHbIe 2IEKTPUYECKHE LIENN CUHYCOUIAIBHOIO TOKA

PacuerHoe 3aanue BBITIOJIHSIETCS B (DOpPME JIOMAIITHETO 3a/IaHHUS.
|. Bommonnums:

J1J1 SNEeKTpUYecKOi cXeMbl, COOTBETCTBYIOIICH HOMEPY BapHaHTa U M300paKeHHOHN Ha
pucyHkax 1-20, BBIIOIHUTH CIEIYIOLIEE:

1. Ha ocHoBanuu 3akoHoB Kupxroga coctaButs B 00111eM BH/Ie CUCTEMY YpaBHEHUH ISt
pacuera TOKOB B BETBSIX II€ITH, 3aIIHCaB €€ B ABYX QopMax:

a) B 1M depeHnnanbHoi;

0) B CUMBOJIMYECKOM.

2. OnpenenuTh KOMIUIEKCH e CTBYOIIMX 3HAUEHHI TOKOB B BETBSX, BOCIIOJIb30BABIINCH
OJIHUM U3 METOJIOB pacueTa JMHEWHBIX AIEKTPHUUECKHX IIeTIeH.

[IpuBecTH BhIpaKeHUA IJ11 MTHOBEHHBIX 3HAUYEHUI TOKOB M IpaUKH MX 3aBUCUMOCTH OT

ot

3. CoctaBUTh OANaHC MOIIHOCTEH HCTOUHUKOB U TIOTPEOUTEIICH.

4. To pe3ynbTaTaM, MOJYYCHHBIM B 11. 2, ONPEICITUTh IOKa3aHUEe BATTMETPA IBYMS
crocodamu:

a) C TIOMOIIBIO BBIPAKEHHUS [T KOMILICKCOB TOKA U HANPSDKEHUST HA BATTMETPE;

2



0) mo popmyne Ulcose.
C oMOIIIbI0 BEKTOPHOM JMarpaMMbl TOKa M HANPSDKEHUS, HA KOTOPbIE pearupyer

BATTMETP, [TOSICHUTD OIIPEAEIICHUE YIIa @ = Yy - i.
[TpuBecTy BhIpaXkeHHs U TpadUKH Ui MTHOBEHHBIX 3HAYCHUN TOKA U HANIPSDKEHUS, Ha

KOTOpBIE pEarupyer BaTTMETP
5. [ocTpouTth TonorpaduyYecKyro 1uarpaMMy MOTEHIINAIIOB TOYCK JIEKTPUIECKOMN IETH,
COBMEIIEHHYIO C BEKTOPHOM JuarpaMMoir TOKOB B €€ BeTBAX. [Ipr 3TOM moTeHIHan TOUKH 4,

YKa3aHHOﬁ Ha CXEMC, IIPUHATH PAaBHBIM HYIIIO.

Il. Hcxoouwvie oannvie 0ns 3a0anus:
Howmep pucynka cxemsl DL, a Taxke mapaMmeTpsl €€ 3JIEMEHTOB TSl KaKJIOTO BapHUaHTa,

IIpUBEAEHbI B Ta0uIe 1.

% é L1 Lz L3 Cl Cz C3 R1 Rz R3 f, FLI
§* ? Ml H MKD OmMm
m =9
1 2 3 4 5 6 7 8 9 10 11 12
1115 - 63,8 - 106 o0 - - - 10 50
2 120 212 0 - - 132,5 - - - 25 60
8"1, B 8’2, B e”z, B 8'3, B e”3, B
14 15 16 17 18
63,5 sin (wt-56°) | 178 cos (ot-907) 0 - -
0 - - 184.6 sin (ot-30°)

1

a
e; el? I—2 CgJ_
Lo
k a e g
m Cs Ci R> e,
b b d h
CZ y e:'li CZ—— L3
D C

. :
Dn ~W

1. Texnonozus evinonnenus 3a0anusi:
1. OpuenTupyschr Ha paHee MPUHATHIC HAIIPABJICHUS TOKOB B BETBSIX OJTHOMMEHHbIE

32KUMBbI KaTyIIeK HHAYKTUBHOCTH BBIOpATh [0 CBOEMY YCMOTPEHHIO TaK, YTOObI OBIJIO UX
BKJIFOYEHHE ObLIO BCTPEYHBIM, U 0003HAYUTh HA CXEME 3TH 3a)KMMbI TOUKAMU.
2. Ilpu oTCYTCTBHMHU B 33JJaHHOM cXeMe BTOPOM KaTyIIKU HHAYKTUBHOCTH HEO00X0AUMO
BBECTH €€ JOIOJHUTENIBHO B OJIHY U3 BETBEH, HE COJAEPKALLYIO KaTyIIKy UHIYKTUBHOCTH.
MuHUMAaITbHBINH 00bEM PacueTHOr'o 3aJIaHusl 7 CTPAHUL] PYKOIIMCHOT'O TEKCTA.

IV. Cpoxk evinonnenus pacuemnoeo 3a0anus: __onHa yaeOHast Henienst  (OTpesiensercs
MIpenoaBaresem).

V. [ononnumenvhvie ceedenus
a) [Ipu BeImoHEeHNH pabOTHI CIeayeT UCIOJIB30BaTh yueOHoe mocodue 6.
B) JlomarrHee 3a/1laHue BBIMIOJIHIETCS HAa KOMITBIOTEPE B MAIIMHOMTMCHOW/PYKOTTUCHOM (opme.

Ilo pesyJdabTaTaM pacueTHOr0 3aJaHUl BBICTABJIACTCH:

— 17 Gannos, ecnu MpaBUIIHHO BHIMOTHEHO He MeHee 90% 3amanuid.
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— 15...16 GamnoB, ecnu mpaBUILHO BEIOIHEHO 71...89% 3amanuid.
— 13...14 6amnos, ecnu npaBuiIbHO BeMoaHeHO 50...70% 3amanuid.

4 cemecTtp
Tect Ne6 «UeThbIpexmoIlOCHUKH B JIMHEHHOM pPe:KMUMe»

1. UeThIpEXMOIOCHUKOM Ha3bIBAETCSl YCTPONCTBO, UMEIOIIEE ...
@) J1Ba BXOJHBIX M JIBA BBIXOHBIX 3a)KMMa
b) dwersipe 3axuMa
C) IBE mapbl 3WKUMOB, MKy KOTOPBIMU OTCYTCTBYET JJICKTPHUUECKAsi U MArHUTHAS CBSI3b
d) ueThIpe maphl 38KUMOB

2. ITacCUBHBIM SIBJIIETCS YETHIPEXTOIIOCHUK, U300PKEHHBIN HAa PUCYHKE ...
r—————-- |

2

¢ ‘L--—-—-—-- JE— ) t--———-—--- |

R,
1 3 2
—
& 1 [ %
Rl RZ
& %]
1' 2'

qupréXHOHIOCHHK 6yﬂeT CUMMCTPHUYHBLIM, €CJIH ....
a) Ri=150M, R2=150mM, R3=300m
b) Ri1=200m, R2=400mM, R3=30O0m
c) Ri=100M, R2=200wm, R3=100m
d) R1=200mM, R2=100wm, R3=300m

4. 3aaH yeThIPEXINOMIOCHUK ¢ mapamerpaMu R1= 10 Om, R2= 20 Om, R3=40 Om.



1 2

— —o
R3

@ %)

1 2'

Torga BXOJHOE COMPOTHBIICHHE YETHIPEXITOIIOCHHKA CO CTOPOHBI BXOJHBIX 3KUMOB B PEXHME
XOJIOCTOTO XO/1a PaBHO . . .

a) 50 Om

b) 30 Om

c) 40 Om

d) 60 Om

5. U3 npuBeaeHHbIX hopm 3anucu

{ulzﬁuz+§f2 U, = A, +BI, U, = Al +BU, (U, =Aal, +BU,
A) I, =cCcU, + DI, B) I, =CIi, + DU, B) I, =CI, + DU, F) 1r, = cuU. +~ Dr,
A-popMoii 3anicH ypaBHEHUN YETHIPEXTIONIOCHUKA SBIISETCS ...

a) A

b) b

c) B

d I

6. Ecmu 4, B, C u D — xo3ddurinentsr A-HopMbl 3aNTMCH YPAaBHEHUH YETHIPEXITOIIOCHUKA, TOTIa
JUTSI TACCUBHOTO YETBHIPEXITOIIOCHUKA

R R
1 1 2 2
— —o
Rs
@ 2
1 2

CIIpaBCAJIUBO CICAYIOIICE COOTHOUICHHUC ...
a) AD—BC=1
b) AC+BD=1
¢) AB-CD=0
d) AB+CD=0

7.Eciu A, B, Cu D — xosddunuentsr A-popmbl 3anucu ypaBHEHUN YETHIPEXIOIIOCHUKA, TOTa
JUIS. CAMMETPHYHOTO TTACCUBHOTO YEThIPEXIOIIOCHIKA

1 R, R,
—| o
R
& %]
1 2
CIIPABEUIUBO CJIEAYIOLIEE COOTHOLIEHHUE ...

a) A=D

by A=B

c) cC=D

d B=¢C

Ilo pe3yabTaram TecTa BHICTABJIACTCS:



— 2 0aia, eclii PaBUIILHO BBITIOJIHEHO HE MeHee 80% 3aaanuid.
— 1 6am, ecniu mpaBwIIbHO BBITIOJIHEHO 50...79% 3a1aHuid.

Tect Ne7 «Ilenm ¢ pacnpee/ieHHbIMH IIapaMeTPAMH B YCTAHOBHBILIEMCSI Pe:KMMe»
Tema: Llenu ¢ pacnpeneneHHbBIMU TapaAMETPAMH B YCTAHOBUBILIEMCSI PEKUME

1. CkopocCTh pacrpocTpaHeHUs TOKA BJIOJb JIMHUU OTIPEACIISAETCS
1) HampspKEHHEM M TOKOM B Hayajle JIMHUY;
2) aKTUBHBIMHU ¥ PEAKTUBHBIMH CONPOTUBIICHUSIMH JIMHHH;
3) mapameTpamMu reHepaTopa;
4) CKOPOCTBIO CBETA.

2. OgHOPOIHYIO JTMHHIO Ha DJIEKTPUIECKON CXeMe 3aMeIIeHHUsT MOKHO TPEJICTABUTh B BUJIC
1) KackaJHOTO COEAMHEHHUS YETHIPEXIOJIOCHUKOB C PaBHOMEPHBIM pacIpeieieHHEM
napaMeTpoB;
2)  NOCNenoBaTeNIbHOTO  COCJUHEHMS]  YETBIPEXIIOJIOCHUKOB €  PAaBHOMEPHBIM
pacmpezneneHueM napamMmeTpos;
3) mapamensHOTO COEAMHEHHS YETBHIPEXITONIOCHUKOB C PaBHOMEPHBIM PaCHpeieIeHHeM
napaMeTpoB;
4) 0THOTO YETHIPEXIOIIOCHUKA C PABHOMEPHBIM paCIIpe/IeIICHUEM ITapaMeTPOB.

3. BosIHOBOE CONPOTUBIIEHUE ONPEIEISIETCS
1) mapameTpamu reHeparopa;
2) HanpsDKEHUEM M TOKOM Tajaromieid (TIpsiMoii) BOTHBI,
3) HanmpsHKEHUEM U TOKOM OTPaXEHHOH (0OpaTHOM) BOJIHEI;
4) ko3¢ durneHTom 3atyxanus U Ko3PHUIueHToM (assbl.

4. KoMIIJIEeKCHOE HaNpsHKEHHUE B JIFOOOW TOYKE JNTMHHON JIMHUH OTIPECIISICTCS
1) cymmoi HanpspKeHUH agaroniei (mpsMoii) U OTpakeHHOU (00paTHO ) BOJIHEI;
2) pa3HOCTHIO HANIPSHKEHUH MaIaroNIel (MpsMoii) U oTpakeHHOU (0OpaTHOI) BOJIHBI;
3) BXOJIHBIM HaIpsHKEHUEM U K03(h(PUIIMEHTOM pacnpoCTpaHEHus;
4) BBIXOJHBIM HANpsHKEHUEM U KO3 (OUIIMEHTOM paclipoCTpaHEeHHUSL.

5. KoMmuiekcHbIN TOK B JIF000# TOUYKE JUTMHHOW JTMHUHU OTIPEIEIACTCS
1) cymmoii TOKOB majaronieit (mpsMoii) U OTpaxeHHOH (0OpaTHOM) BOJIHBIL;
2) pa3HOCTHIO TOKOB MaAAONICH (MPSAMOI) U OTpaKEHHOM (0OpaTHOM) BOJIHBI;
3) BXOJIHBIM TOKOM U KOA(PUIIUEHTOM PacTpOCTPAHEHHUS;
4) BBIXOJHBIM TOKOM U KO3(PPHUIIMEHTOM pacpOCTPaHEHHUSI.

6. [lepBuyHbIMU TapaMeTpaMy OJTHOPOJIHON JIITUHHOM JTMHUM HA3BIBAIOT
1) TOKM U HanpsDKEHUS B HaYase JIMHUY;
2) INIMHY TUHUY, YaCTOTY CETU U MapaMeTpbl TeHepaTopa;
3) BOJIHOBOE COMPOTHUBIICHHUE U COMIPOTUBIICHHE HATPY3KH;
4) MpoI0NIbHBIE U TIOTIEPEYHBIE COMTPOTUBICHUSI TUHHH.

7. BropuuHbpIMH IapaMeTpaMy OJHOPOIHOM JUIMHHOW JIMHUU HA3bIBAOT
1) TOKM M HanpsKEHMsI B KOHIIE JIMHUY;
2) AIUHY JIMHUM, 9YaCTOTYy CETH U apaMeTphl TeHepaTopa;
3) BOJITHOBOE COTMPOTUBJICHUE U KOAPPHUIIMEHT pacrpoCTpaHEHHS;
4) npo10JIbHBIE U NOTIEPEYHBIE COIPOTUBIICHHUS JINHHUH.

ITo pe3ysabTaTam TecTa BbICTABJIACTCH:
— 2 Gasuta, eciiy MPaBHIIBHO BBIMOJIHEHO He MeHee 80% 3amaHuid.

2



— 1 6am, ecniu mpaBmIIbHO BBITIOJTHEHO 50...79% 3a1aHuid.

Tect Ne8 ((3HeRTpOCTaTI/I‘ICCKO€ H MAarHUTOCTATHYICCKOC I10JIC>»

1. Ha Oompmmx paccTOSHUSX [ OT 3apsDKEHHOTO Tejla KOHEYHOTO O0beMa MOTEHIHAT
MMPpONMOPHHUOHAICH BCIIUYHHE. ..

A) 1/r?

B) I/r

B)r

I) Inr

2. Kakoe yTBepk/ieHHE SBIISIETCS MPAaBIIBLHBIM? HanmpsokeHHOCTb, onpeenseMast o TOCTPOSHHOM
KapTHHE 3JIEKTPOCTATUYECKOIo MO, ...

A) Ooublile B iY€iKe C MEHBIIMMH pa3Mepamu

b) Gonbiie B sueiike ¢ OOJBLIIMME pazMepamMu

B) onunakoBa B ieHTpe 110001 U3 sSTUYEeK.

3. PaccrostHue MeXIy SJIEKTPUUYECKMMHU OCSAMM PACIOJIOXKEHHBIX MHapaiebHO Ipyr APYyry B
OJHOPOJHOM Cpele Pa3HOMMEHHO 3apsIKEHHBIX IUIMHIPOB paBHa a. PaccrosHue MexXAy HuX
rCOMETPUICCKUMHU OCAMHU PaBHO d KakoBo cooTHomenme MCXKAY OSTUMU BeJIMUYMHAMMU?

A) a=d

b) a<d

B) a>d.

4. MOXHO IU ONpeAeNuTh E€MKOCTh Ha EAWHUIY AJUHBI OECKOHEYHO JIMHHBIX IPOBOJIOB
JBYXIPOBOJHON JTMHUU MIPU JOIMYIEHUH, YTO OHU OECKOHEYHO TOHKHE?
A) MOXXHO
b) MoxHO, ecnu mpoBoJia MOABENIEHBI HaJ| INIOCKOW MOBEPXHOCTHIO 3eMJId, nmoTeHuan U
KOTOpPOM MPHUHAT paBHbIM 0
B) Henb3s.

5. Ha rpaHune pasacia IMIPOBOAHHMKOB C PAa3IMYHBIMH JJICKTPOIPOBOAHOCTAMH YCIIOBHUIO
PaBE€HCTBA HOPMAJIBHBIX COCTABJIAIOIINX BEKTOPA IIJIOTHOCTHU TOKA 3KBUBAJICHTHO YCJIIOBHUC. ..

A) Y1 Ein =¥z Ezn

B) ¥1 " Ei: = ¥a - Ea:

B) Eyn = Exn
)
) Ui = U

6. 3azeMIMTeNb BBIIOJHEH M3 IIPOBOJHUKA C YIEIBHON SIEKTPUYECKOH HPOBOAMMOCTHIO 13,
YenbHas SIeKTpudeckas HPOBOAMMOCTh MouBbl M. TToBEpXHOCTh 3a3eMIIAIOIIEIO SIEKTPOJA
MO>KHO CUHUTATh IKBUIIOTCHIIUAIHLHON MIPU BBHIIOJHEHUH YCIOBHUSL. . .

A)¥a=Fn

B)¥a # ¥n

B)Ya €Vn

I)Ya ®¥n

7. Bextopusiit MarauTHbIi noternman A=i-€ -l nons e 3aBucur or xoopmmmar x u z. Dror
MIOTEHIIMAJ OIIUCHIBAET. ..

A) ogHOpOIHOE TI0JIE

b) noute, 3aBucsIIee OT KOOPAUHAT X U Z

B) noste, 3aBucsIIEE TONBKO OT KOOPIUHAT Y.
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Ilo pe3ysbTaTam TecTa BHICTABJISIETCS:
— 2 0aia, eclii IPaBUIILHO BBITIOJIHEHO HE MeHee 80% 3amanuii.
— 1 6am, eciu mpaBwIIbHO BBITIOJTHEHO 50...79% 3amaHuid.

Tect Ne9 «YpaBuenus Jlaniaca u Ilyaccona. IlepemeHHoOe 3JIEKTPOMATHUTHOE 0J1€»

1. YpaBHenust MakcBeiia B KOMIUIEKCHOU (popmMe UMEIOT BU...
A) rO[H:j+i(}]€,€0E’ rotE:—i(ouuﬂH, divH :0, diV'EZSZD )
b) B:HMOH, DZSSOE, J=vE,

. oD . oB )
rotH=j+—-— divD= rotE=——— divB=0
B) J at ) p ) at ] .

) rote=0, divD=p D=¢gE

2. PazmepHocTb BekTopa [loliHTHHTa paBHa...
A) Tx/m?
B) Jx/(m?-c)
B) JIx/(m3-c)
I') Br/(m?%-c)

3. BosiHOBOE COMPOTHUBIIEHUE CPEbI BhIpakaeTcs (hopMysioi. ..
HHo
A) \j €€
0
_1
b) VHHoEE
1
B) 't Jumose,
f
) VHHoEEQ

4, HaprI}KeHHOCTb SJICKTPUYECKOT'O I1O0JIA IUIOCKOM 3HeKTpOMarHI/ITHOI>'I BOJIHBI B IU3JICKTPUKE

sanana seipaxcennem E(z,t)=j 10 cos( 1
A) B HaIPaBIEHUH OCH Z
B) B HanpasiieHUH, IPOTUBOIIONOKHOM OCH Z
B) B HanpaBiIeHUH, TIEPIIEHAUKYISPHOM OCH Z.
C) B IPOM3BOJILHOM HAIIPABJICHHH.

5
05t +30z) Boa pacnpocTpaHseTcs. ..

2 2
0°E, 1 0°E,

5. Pertenue ypaBHCHI/IH = 2 2 OTHOCHUTCJIbHO HAIIPSXKCHHOCTHU JJICKTPHUYCCKOI'O II0OJIA
oz v° ot

HHOCKOﬁ BHCKTPOMaFHHTHOﬁ BOJIHBI B )II/I3J'ICKTpI/IKC COI[ep)I(I/IT ABE COCTABJIAOIIINC

z z
Ex = Fl(t - U] + I:2 (t + U) . BTOpaH COCTaBJIArOIIasa o6pau1aeTc;I B HYJIb, €CJIM B HAIIPABJICHUU

BO3pacTaHus KOOPIAMHATHI Z...
A) cpena ogHOpoIHA U Oe3rpaHUYHA
b) cpena HeogHOpO1HA

I = i — "\ 2 g 2
6. ®opmyia —il’[ds = P+'Q’ e P —J[(V+®808 JE? + op u"H }jv |

Q= mJ(MOH'H - SOS'EZ)jV , BBIpAXaer...



A) teopemy [loiiHTHHTa B KOMITIEKCHOU hopme
b) reopemy I'aycca

B) ypaBHeHue HENpepbIBHOCTH

I') 3akoH moytHOrO TOKA

7. Ypasrenue P+iow™ =eE ommcpisaer. ..
A) noBejieHNE TUAIEKTPUKA B IEPEMEHHOM JIEKTPHUECKOM T10JIE
B) moBeseHue qUANIEKTPHUKA TIPH PE3KOM BKIIFOUCHUH SIICKTPUIECKOTO MOJISI
B) MOBCACHNWEC MAri€TKa B ICPCMCHHOM MAIrHuTHOM I10JIC
F) MOBCACHNEC MArHCTHUKa Ipyu PE3KOM BKIIIOYCHUHU MArHUTHOI'O ITOJIA

Ilo pe3ysibTaTam TecTa BHICTABJISAETCS:
— 2 6ayna, eciy MPaBUJIBHO BHITIOJIHEHO HEe MeHee 80% 3amanHuii.
— 1 6amn, ecnu mpaBmIIbHO BhITIOJIHEHO 50...79% 3amanui.

KoutpoabHnas pa6ora Ne6: «MeToa CHMMETPUYHBIX COCTABJIAIOIINX»

Bapwuanrt 1:
Pa3noxuth Ha CUMMETPHYHBIE COCTaBISAIONINE HECUMMETPUUHBIE CUCTEMBbl BEKTOPOB, €cliu A=
Is= Ic=50 A. 3amauy pemuTh aHAIUTUYECKH U rpadUyIeCcKu.

Bapuanr 2:
Pa3noxuTh Ha CHMMETPHUYHBIE COCTABJISIONINE HECUMMETPUYHBIE cuCTeMbI BeKTopoB Upo= 173 B;

Uao= Uco=100 B. 3agauy pemuTh aHAIUTUYECKH U TpadUIECKU.

A0

, \J0° Uso
= -
"I.E_:I.JEI H
Tl'l'

oV Ueo

Ilo pe3yjbTaTaM KOHTPOJIbHOMH Pa0oThI BHICTABJISIETCS:
— 3 Gayuta, eciiy MPaBUIIBHO BBINMOJIHEHO He MeHee 80% 3agaHui.
— 2 Oana, ecliv MpaBUIIbHO BBITIONIHEHO 50...79% 3amanuii.

KonTpoabnasi padora Ne7: «J/IuHeliHble Henu ¢ NMEPHOANYECCKMMH HECHHYCOHMIAJIbHBIMH
HANPSIKEHUSIMH M TOKAMID)

Bapuanr 1:
B nuHelHON 31eKTpUYecKoy LIeNnH, TUTAeMOM OT HECHUHYCOMJAJbHOTO MCTOUYHUKA HAIPSKEHUS,

OTIPENICIIUTh MOKa3aHUsl MPUOOPOB, BKJIFOUCHHBIX B IICTb, 3alKCaTh 3aKOH HM3MEHEHHUS TOKa B
BeTBU Hcrounuka i(t). Hanpspkenus ucrounuka U(t) 3amano moctosiHHOM coctaBisitoreit Uo= 10
B; nepBoii rapmonukoit Ui(t)=60sinwt; Tpetbeii rapmonukoii Us3(t)=10sin3wt. ITapamerpbl menu
1u1s iepBoit rapmMoHuku: R= 4 Om; Xc= 9 Owm.



Bapuanr 2:
B nuHENHON 31EKTPUYECKOM LENH, MUTAEMOW OT HECHMHYCOHWJIAIbHOTO MCTOYHUKA HAIPSKEHUS,

OTIPEJICTNTh MMOKAa3aHUsl MPUOOPOB, BKIIOYCHHBIX B I€Mb, 3alMCaTh 3aKOH M3MEHCHHsS TOKa B
BeTBH uctouHuka i(t). Hampsbkenus ucrounnka U(t) 3amano noctosiHHOM cocTapistomeit Uo= 30
B; nepsoii rapmonukoit U1(t)=90sinwt; Tpetheir rapmonukoit Us(t)=30sin3wt. TTapamerps memnu
i nepBoit rapMoHuKU: R= 5 Om; X1= 3 Om; Xc=9 Owm.

ITo pe3yjbTaTamM KOHTPOJLHOM Pad0Thl BHICTABJISETCS:
— 3 Gaya, ecny MPaBWIIBHO BBHITIOJIHEHO HEe MeHee 80% 3amanHmii.
— 2 6aya, ecnu MpaBWIbHO BhITOJHEHO 50...79% 3amanui.

KonTpoabHass padora Ne8: «Pacuer mepexoaHbIX NMPOLECCOB B IeNAX BTOPOro MOpsiiKa
KJIACCUYECKUM METOA0M»

Bapuant 1:
OnpenenuTh yKa3aHHBIC B 33JJaHUN BETMYUHBI KIIACCHUYECKUM METOJIOM.

i;200m 0,1TH

Bapuanr 2:
OnpenenuTh yKa3aHHbIE B 33JJaHUN BETMYUHBI KIIACCUUECKUM METOJIOM.



i; 60 Om 0,05TH

— """
10 Mmx® —Ll C (L
CDUUB 40 Om
40 Om
dr 0. dt 0

+

Ilo pe3yJbTaTam KOHTPOJILHOI Pa0OTHI BHICTABJISIETCS:
— 3 Gaya, eciii MPaBUIJIBHO BHITIOJIHEHO He MeHee 80% 3amaHuid.
— 2 6anna, ecnu mpaBHIbHO BhITOJIHEHO 50...79% 3amanuid.

KonTpoabHas paGora Ne9: «Pacuer mepexoaHbIX NpPOLECCOB B IeNsiX NePBOro MOpsiAKa
0NepaToOpHbBIM METOI0M»

Bapwuanrt 1:
OnpenenuTh 3aKOH U3MEHEHHS YKa3aHHOTO MapameTpa B 1€MW ONepaTtopHbIM MeTtogoM. [lepexon

K OpUruHaiTy (yHKIIMU OCYILECTBUTH MO TeopeMme pasioxkeHus. KauecTBeHHO mocTpouTh rpaduk
MOJIyY€HHOUN (PYHKIUU.

oo T &
@® 0 o
1_5(% 107° D

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

20 Om

Bapuant 2:
OnpenenuTh 3aKOH U3MEHEHUS YKa3aHHOTO TapaMeTpa B IETH ONepaTOpHBIM MeToaoM. [lepexon

K OpUrHHaITy (DYHKIIMH OCYIECTBUTH IO TEOPEME pasiioskeHus. KauecTBEeHHO MOCTPOUTHh rpaduk
MOJIYYCHHOM (PYHKIIUH.
20 Om 20 Om

elr) 20 O 0,2

e(f) = 120 sin(100¢ + 45°) B, i5(r) = ?

ITo pe3ysqbTaTamMm KOHTPOJBLHOH PAa0OTHI BHICTABJIACTCH:
— 3 Gayuta, eciiy MPaBUIIBHO BBINOJIHEHO He MeHee 80% 3amaHui.
— 2 Oama, ecliv MpaBUIIBHO BBITIOHEHO 50...79% 3amanuii.

KonTpoabHnas padora Nel0: «Pacyer mepexoHbIX IPOLECCOB B LENsIX ¢ pacnpeneJeHHbIMA
napamMeTpamMmmw»



Bapuanr 1

a
JvnaHas nuHUS 6e3 moTepbh uMmeeT mapamerpel: Zp=320
L f—m Owm; =400 xm; R1=305 Om; Li=1,2 I'm; R>=340 Owm;
ry ry ¢; C»=510° ®; E=1 xB. Oupesenurs HampsskeHHE U TOK
£, nasaloied 1 OTPaKEHHOW BOJIH, a TaKKe HANpPsHKCHHE U

TOK B HAarpy3ke KJIaCCH4€CKHUM METOJOM.

Bapuanr 2
JlHHas nmuHAS 0e3 ToTeph MMeeT mapameTphl: Zp=270
71 Owm; 1=1800 xm; R1=260 Om; C1=24 mx®; R>=280 Owm;
L,=0,75 T'm; E=1 kB. OnpeaenuTb HampsHK€HUE U TOK
£y MaJaloIIed U OTPAXKEHHOW BOJIH, a TAK)KE HANPSKEHUE U

TOK B Harpy3ke KIaCCH4€CKHUM METOJOM.

Ilo pe3yJbTaTam KOHTPOJILHOI Pa00THI BHICTABJISIETCS:
— 3 Gaya, ecii MPaBWJIBHO BHITIOJIHEHO HEe MeHee 80% 3amanHuii.
— 2 6amna, ecnu mpaBMWIBHO BhIMOJHEHO 50...79% 3amanui.

Ot4er nmo JIb 7. UcciaenoBanue CHMMETPHUYHBIX COCTABJISIOIIMX HECHMMETPUYHOM CHCTe-

MbI TOKOB

Bapmuanr 1
Jlst TpexdazHoM YeThIPEXITPOBOIHOM AIIEKTPUUECKON LIETIH ¢ TTapaMeTpamMu
Uy =127 B, Za = R1 + jX11 OM, Zh = R2 Om, Zc = R3 - jXc2 OM ciieiyeTr BBIOIHUTE CIICIYIOIIEe:
1. OmpenenuTb HECUMMETPUYHYIO CHUCTEMY (a3HBIX TOKOB, IOCTPOUTH UX BEKTOPHYIO
IUarpaMmy.
2. AHAIUTHYECKH Pa3JIOKUTh TIOJYYEHHYIO CHCTEMY TOKOB Ha CHMMETPUYHBIE COCTABIISIOIINE.
3. I'paduueckn mMONTy4YuTh M3 CUMMETPUYHBIX COCTABISIOUIUX MCXOJHYIO HECHMMETPUUYHYIO
CUCTEMY — IIPOBEPKA PEIICHUS.

ITo pe3yabTaTam oT4eTa J1a0OPATOPHOIl padOThI BHICTABJIAETCS:
— 3 Gaya, eci MPaBUIIBHO BBITIOJIHEHO HEe MeHee 80% 3a1aHuid.
— 2 Gaya, ecny MpaBWIbHO BhINOJHEHO 50...79% 3amanui.

OTtuer no JIb 8. UccienoBanue HeCMHYCOMAAIbHBIX HANPSAKEHUI U TOKOB B JJIEKTpHYeC-
KHMX Henax

BapuaHTt 1
1. Onpenenuth MOKa3aHUs aMIEPMETPA MArHUTORIEKTPHUUECKOM CHUCTEMBbl C BBIIPSIMUTEIIEM,

BKJIFOUEHHOTO B IICTIb, [0 KOTOPO MPOTEKAET HECHHYCOMIAIbHBIH TOK 1=4+4,23 sin(wt+20°) A.
2.

u —

L
O YY)
R=50M oL =100wM, l/oC=10 Owm,
u =150 sinwt + 60 sin2mt B.
Haiitu i(7), 1

BapuaHT 2

1. K KaTylIKC MPHIIOKCHO HCCUHYCOUAAJIBHOC HAIIPAKCHUC. Ol'[peI[eJ'II/ITB HHAYKTUBHOC
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COIPOTHUBIIEHUE, KOTOPOE OKA3bIBAET KaTYIIKa TPETHEH FrapMOHMKE TOKA, ECIIM €€ UHAYKTUBHOCTD
L=0,0318 I'n, a uactora nepBoii rapmouuku f1=50 I'm1.

2. K xarymike MHAYKTHBHOCTH NPHJIOXKEHO HeCHHycounaibHOe Hampsokenue U=10+28,2sin(500t)
B. [loka3aHust aMriepMeTpOB: MarHUTO3JIEKTPUUECKON CUCTEMBI | A, 3JIEKTPOMarHUTHON CUCTEMBI
1,41 A. 3anucaTh ypaBHEHHE MTHOBEHHOTO 3HAYEHUS TOKA, a TAK)KE€ aKTUBHOE CONPOTHUBIICHUE U
WHAYKTUBHOCTH KaTymku. Onpenenuts k03(pGUiimeHTs nCKaXKeHUHA, aMITUTY bl U (POPMBI.

ITo pe3yabTaTam oT4yeTa J1a00PaTOPHOI PaGoThl BHICTABJISIETCS:
— 2 0ayia, eclii IPaBHIILHO BBITIOJIHEHO HE MeHee 80% 3aaaHuid.
— 1 6am1, eciiu mpaBWIIbHO BBITIOJTHEHO 50...79% 3a1aHuid.

Otuer no JIB 9. HcciaenoBanne anepuoanveckoro pa3psiia KOHAeHcaTopa

BapuaHTt 1
Paccunrtare mepexoaHBIN MpoOIECC B IEMU OTHOCHUTEIHHO yKa3aHHOTO TapameTpa (Toka
WU HaANpsDKEHHs). 3HAYeHUs IMapaMeTpPOB JJIEMEHTOB CXEMBI MPUBEJACHBI HAa CXEME PSAJIOM C

KAXKXIbIM 3JICMCHTOM LICITN.
>p
20 Om i

l

1
—L—}— |
20 Om

<)120 B =|=100 MKD o

() =?

BapuaHT 2
Paccunrtarh mepexomHbBIN MpOIECC B IEMH OTHOCHUTEIBHO yKa3aHHOTO TapameTpa (Toka
WU HampsOKEHWs). 3HAYCHUs TapaMeTpPOB 3JIEMEHTOB CXEMbl NMPHUBEICHBI HAa CXEME PSAIOM C

KX IBIM DJIEMEHTOM LIETIH.
3:0
10 OMm

i [0 Om

- [] 20 Om
120 B —1_50 MKD

i\(1)="2

ITo pe3ysabTaTam oT4era J1a00paTOPHOIl Pa0OTHI BHICTABJIACTCH:
— 3 Gayuta, eciii MPaBUIIBHO BBINOJIHEHO He MeHee 80% 3aqaHuid.
— 2 Oama, ecliv MpaBUIIbHO BBITIOIHEHO 50...79% 3amanuii.

Ortuer no JIb 10. UcciienoBanue kos1edaTejibHOr0 pa3psajaa KOHAeHcaTopa

BapuaHTt 1



1. Omnpenenutb KOPHH XapaKTEPUCTUUYECKOTO YpaBHEHMS JUIsl LEMH, MPEJICTaBICHHOW Ha puC.,
eciu u3BecTHBI mapameTpbl cxembl: Ri=10 Om, R>=100 Owm, L=5 mI'n, C=0,5 mx®d, E=15 B.
OrnpenenuTh HE3aBUCHMbIE HAYaJlbHbIE YCIOBUS W YCTAHOBMBIIMECS 3HAYCHHUS TOKa 4epes
WHJIYKTUBHOCTb U HAIIPSKEHUS HAa KOHJIEHCATOPE.

BapuaHT 2
1. Omnpenenutb KOPHH XapaKTEPUCTUUYECKOTO YpaBHEHHS JUIs IEMH, MPEJICTaBICHHOW Ha puC.,
€CJIM M3BECTHHI mapaMmeTpbl cxeMbl: R1=R,=1 xkOwm, L=1 I'n, C=1 mx®, E=100 B. Onpenenuts
HE3aBHUCHUMBbIE HAaYaJIbHBIE YCJIIOBHUS M YCTAHOBUBIIMECS 3HAYECHHS TOKA 4Yepe3 MHAYKTUBHOCTh U

HAIps>KCHUA Ha KOHACHCATOPEC.

ITo pe3yabTaTam oT4eTa J1a00OPATOPHOI padOThI BHICTABJISETCS:
— 3 Gaya, ecny MPaBWIIBHO BHITIOJIHEHO HEe MeHee 80% 3amanHmii.
— 2 Gaya, ecny MpaBWIbHO BhINOJHEHO 50...79% 3amanui.

Otuer nmo JIb 11. UcciienoBanne nacCUBHBIX Y€ThIPEXIOJIOCHUKOB
Bapuanrt 1

o [TaccuBHBI  yeThIpexnmorocHUK  (puc.l)  umeer
s clenyoolue napamerpsl aaemMeHToB: Ri=17 Owm; Lo=1,74 mI'H,
C>=10,6 Mx®, C3=4,02 mx®d npu yactrore cetu 1100 I'm1.
Heob6xonumo: CocTaBuUTh ypaBHEHHUS UYETBIPEXIIOIIOCHHKA B
(-"2—1— Adopme. OnpenenuTh YUCIOBBIC 3HAYCHHUS IapaMeTPOB

YEeTBIPEXIOJIIOCHUKA. [IpoBepUTh TMOJIydeHHBbIE 3HAYECHUS C
Puc.1 MOMOIIBI0O OCHOBHOTO YypaBHEHHS Uil  Ko3(duuneHton
YETBIPEXMOJIIOCHUKA.

[

2
24

Bapmuanr 2

[ o » [TaccuBHBI  yeTbIpexmontocHUK  (puc.l)  mmeer
| CIeyIOIINe MmapaMeTphl MeMeHTOB: R=25 Om; L3=50 mI'H,
I C1=1 mx®, C3=0,4 mx®d npu vacrore cetu 800 I'w.
Heob6xomumo: CocTaBUTh ypaBHEHHS UYETBIPEXIIOJIOCHHUKA B

R, Adopme. Ompenenutb YUCIOBBIE 3HAYCHHS IMapaMETPOB
o . YeTBIPEXMOMIOCHUKA. [IpoBepuTh MOJMydyeHHbIE 3HAYEHUSI C

Puc.1 MOMOIIBI0 OCHOBHOTO YypaBHEHHUS JJs KOI(PPHUIMEHTOB
YEeTBIPEXIIOTIOCHUKA.
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Ilo pe3ysibTaTam oT4yeTa JaG0pPaTOPHOIl PadOTHI BHLICTABJISIETCS:
— 3 fayuia, eclii IPaBUIILHO BBITIOJIHEHO HE MeHee 80% 3amanuid.
— 2 Gaia, eclii IPaBWILHO BBITIOJIHEHO 50...79% 3amanuid.

Ortuer no JIb 12. Pexxumbl padoThl JJIMHHOM JUHUM 0e3 noTepb. CTosiune BOJIHBI

KoHTpOJIbHBIE BOIIPOCHL:
5. Crosiuve BOJIHBI B JUIMHHBIX JUHUSX 0€3 MOTEPh: YCIOBUS BO3ZHUKHOBEHUS; I'pa)uKU TOKOB,
HaIpsLDKEHUH U BXOJHBIX CONPOTUBIICHUN OT JUIMHBI JINHUU.
6. IlepBuuHble M BTOpPHYHBIC MAapaMeTpPhl IIMHHOHN JIMHUU B PEXHMax XoyocToro xona (XX),
KopoTkoro 3aMmbikaHus (K3) u peakTuBHON Harpysox.

7. JlnvuHHAS TMHUS KaK YEThIPEXIOJIIOCHUK. Y PaBHEHUS JUIMHHOM JINHUU B KOMIIEKCHOM BUJIE.
8. Pacder TOKOB M HanpsOKEHUI B HavYalle ¥ KOHIIE [UIMHHOW JIMHUH B UCCIIEAYEMBIX PeKIMAX.
9. AKXTHBHas MOIIHOCTH B PEKUMAaX CTOS[YEH BOJHEI.

ITo pe3yabTaTaM oT4yeTa J1a00PaTOPHOI PadoOTHI BHICTABJISETCS:
— 3 Gaya, eciy MPaBUIBHO BHITIOJIHEHO HE MeHee 80% 3amanHuii.
— 2 6ama, ecnu mpaBHWIbHO BhIMOJHEHO 50...79% 3amanui.

Ot4yer nmo JIb 13. Pexumbl padoTbl AMMHHON JuHMU ¢ norepsMu. IIpsimbie U oOpaTHbIE
BOJIHBI

KoHTpOABHEBIE BOIIPOCHI:
1. OOGnacte MpUMEHEHHUS TOHATHS «IIEMH C pPACTpeeCHHBIMU TapaMmeTpaMuy». OIHOPOIHAS

JIMHUS.
[lepBuuHbIe U BTOpPUYHBIC MAapaMETPhl JJIUHHON JUHUHU: KOA(POUIIMEHTH paclpoCTpaHCHUS,
3aTyxaHus, (ha3bl; BOJHOBOE CONMPOTHBIICHHUE, (pa30Basi CKOPOCTh, AJIMHA BOJHBI.
Koaddurmentsr oTpakeHus1, 6eryiiei BOJHBI, CTOSYEH BOJIHBI.
VYpaBHEHUs NITUHHOM JIMHUH B KOMIUIEKCHOM BHJIE.
JInvHHAS TUHKS KaK YeThIPEXIOIIOCHUK. Y PaBHEHUS JIMHUU B TUTIEPOOTMIECKUX (PYHKITUAX.
Heuckaxaromas nuHus. beryiiyue BoaHbI: psMasi 1 00paTHAs BOJIHA.
Jluausa Ge3 moTeph MPH COTIACOBAHHOM M aKTUBHOW Harpy3ke: OCHOBHBIC IMapaMeTphl H
ypaBHEHHUSI.
ITo pe3yabTaTam oT4yeTa J1a0OPATOPHOI padOThI BHICTABJISIETCS:

— 3 Gaya, eciv MPaBUIIBHO BBITIOJIHEHO HEe MeHee 80% 3a1aHuid.

— 2 Gaya, ecny MpaBWIbHO BhINOJHEHO 50...79% 3amanui.

no

No o ko

Pacuernoe 3ananue: «Pac4éT nepexoaHbIX NPOLECCOB B JINHEHHBIX JJICKTPHYECKHUX LEIaX»
PacueTHoe 3ajaHKe BBINOJHAETCSA B (JOPME JOMAILIHETO 3a/1aHUsL.
|. Boinonnumo:

Paccuurath KaccHYeCKUM U OTIEPAaTOPHBIM METO/IOM TOK i(t) Ha Tpex JTarax, COOTBETCTBYIOLIHX
MOCIIe/IOBATEIbHOMY 3aMbIKAHUIO (MJIM pa3MbIKaHHIO) Tpex kitouel. IToctpouTs rpaduk 3aBUCMMOCTH
toka i() w1 Tpex oramoB. /s mepBoil M BTOPOW KOMMYTAIMi BOCIIOJIB30BAThCS OMEPATOPHBIM
METOZIOM JUIs TOJIHBIX COCTAaBJIIOLIMX TOKA, a IS TPETbEH KOMMYTALMU NPUMEHUTH ONEPaTOPHBIN
METOJ UIsl CBOOOJHOM COCTaBIISIIOIIEH TOKA.

Il. Hcxoonvie oannvle ons 3a0anusi:

Lens comep>XUT UCTOYHUKH MOCTOSTHHOTO HampsbkeHus E=10 B u toka J=0,4 A, a Ttakxe
UCTOYHUKHM TapMoHHueckoro HampspkeHus e(t)=10sin(wt+30°) u Toka j(t)=0,4sin(wt+60°) c
yriaoBoir yactoroir ®=1000 pan/c. [ns Bcex cxem L=20 mIH; C=100 Mx®, a 3HaueHUS
COTPOTHBIICHUH YKa3aHbl HA CXEME.



R 200Mm. R 200M, Ry = § Om I Ry =50M R 80 Om, Ry = 15 Om
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L. Texnonoeus evinonnenus 3a0anus:

1. Jlmg Kaxmaoll KOMMYyTallMM CHayajia BBITIOJHSAETCS pacyeT KIACCHUECKHMM METOJIOM, a 3aTeM
orneparopubM. [Ipy coBmazeHMu pe3yabTaToOB pacuera 0OOMMH METOJaMHU IMPUCTYIHUTh K PacdeTy
CJIEYIOIIEH KOMMYTallMH.

2. Kiroun 3aMbIKaroTCsl (pa3sMbIKAIOTCS) IMOOYEPETHO B COOTBETCTBUM C YKAa3aHHBIMM Ha CXEMe
HOMepaMH Yepe3 uHTepBan tk=1/ | p | , TIe p — MEHbLIMHA MO MOMYMIO (WM €AMHCTBEHHBbIN) KOPEHb
XapakTepuCcTHUeCKoro ypaBHeHus. [lpu Bo3HMKHOBeHMH KojeOarenbHoro mpouecca &=77/6, roe T —
NepHOJ] COOCTBEHHBIX KOJIEOaHUIL.

3. TlocTpouth COBMEIIEHHBIM Tpaguk W3MEHEHHS HAWJICHHOW BEJIMYMHBI JJIi TPEX JTaroB
PACCUMTAHHOM B 1.2 IUTEIBHOCTH.

MuHHUMAaTBHBIA 00bEM PACYEeTHOTO 3aJiaHusl 7 CTpaHWIl mevyarHoro Tekcra mpudrt 14 Times New
Roman, uarepsan 1,5.

IV. Cpox evinonnenust pacuemmnoeo 3a0anus: oaHa yaeOHast HEIENs UK.

V. Jlononnumenvhule ceedenus
a) [Ipu BeIMOTHEHUHU pabOTHI CIEAYET UCIIOIB30BaTh yueOHOE TIOCOOHeE 5.
B) /lomarrHee 3aaHue BHIMOTHSACTCS Ha KOMITBIOTEPE B MAIIMHONIMCHON/PYKOTICHOM (hopMme.

Ilo pe3yjbTaTaM pacueTHOro 3aJaHUS BbHICTABJISIETCS:
— 17 6annoB, eci MpaBUIILHO BBIMOJTHEHO HE MeHee 90% 3amaHuid.
— 15...16 6amioB, ecau IpaBWIIBHO BBITIOJHEHO 71...89% 3amanwuii.
— 13...14 6amioB, ecau npaBwIbHO BhITIOJHEHO 50...70% 3amanwuii.

b) [ly1st npoMesKyTOYHOI aTTecTalMu:
3 cemecTp

IK3aMeH

IIpoBoauTCS B UCbMEHHOM (hopMe 1o Omseram B BUJE MOJTOTOBKH M U3JIOKEHUS Pa3BEPHYTOrO
otBeTa. Bpems Ha noaroroBky orsera — 60 MUHYT.

[IpumepHBIi IEpeYeHb BONPOCOB, BEBIHOCUMBIX Ha SK3aMEH:

1 Dnexrpuyeckas LeMb: ONMpPEaeIeHNne, JIEeMEHTHI JIEKTPUUECKUX IIeTIe, H300pakeHne
JNIEKTPUYECKUX LeTnen. [TapaMeTphl aeKTpuYecKor Uenu U €€ 2IeMeHTOB. Buabl
ANIEKTPUYECKUX LeTel. MarHuTHOE M0JIe U €ro napaMmeTpsl.

2 VIcTOYHMKM MUTaHUS SIIEKTPUUECKHX 1eneid. [lapameTpsl peabHOTO HCTOYHHMKA MMUTAHUS.
Nneansubiil uctounuk 3J1C u uaeanbHbl HCTOYHUK TOKa. CXeMbl 3aMEIIeHUS! PEaIbHOTO
HMCTOYHMKA AJIEKTPUUECKON SHEpruu uaealbHbIM UCTOUHUKOM DJIC M HCTOUHUKOM TOKA.
MarauTHO€E 10JI€ POBOIHUKA U KaTYIIKH C TOKOM.

3 Tononorus snekrpudeckux 1eneit. OnpeneneHre BETBH, y3lia U KOHTypa. Hampsbkenue Ha
ydacTke 1enu u 3akod Oma s yuactka uen. [loreHunansHas nuarpamma. MarautHoe noJje B
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(beppOMarHuTHOM MaTepHaie

[TepBsrii 1 BTOpOii 3aKoHb Kupxroda. Anroput™ pacdéra CIOKHBIX IETel HeMOoCPEACTBCHHBIM
npuMeHeHneM 3akoHoB Kupxrogda. Dueprerruueckuii 6aaHC B IEKTPHUECKHUX IIETISAX.
3aKOHBI MAarHUTHBIX 1IETIEW U METO/Ibl pacuéTa MarHUTHBIX LIETIEW HA IIOCTOSIHHOM TOKE
Nunykuus SC: caMOMHIYKIMS U B3aUMOUHAYKIIUS. MarHUTHO-CBSI3aHHbIE KaTYIIKA
WHIYKTUBHOCTH

Meronp! pacd4€ra dJEKTPUUYECKUX LIETIEN C OJTHUM UCTOYHUKOM SHEPTUU: METOJ
MPOTIOPIMOHATBHBIX BETUYHH (METOJ MOI00MS) U METOJ] CBEPTHIBAHMSI.

Anroputm pacuéra 3J€KTPUUECKUX LIETIEH METOIOM KOHTYPHBIX TOKOB. DHEPIreTUYECKUI
OaJlaHC B DJIEKTPUUYECKUX IIETISX.

Pacuér anexTpryeckux Leneu MeToIoM AByX y3JI0B. lIpuHIMI u MeTo HaJIoKEHUs
ANTOpuTM pacuéra MEKTPUYECKUX LETIE METOIOM Y3JIOBBIX MOTEHIHANIOB. [ [puHImn u metox
HaJIOKECHUS

Teopema komneHcanuu. AKTUBHBIA JBYXIOJIOCHUK. Pacd€r neneit METo0M SKBUBaJIEHTHOTO
TeHEepaTopa, a TAKXKE METOJIOM XOJIOCTOIO X0/1a U KOPOTKOTO 3aMbIKAHUSI.

VYcnoBus nepeaadn SHEPrUM OT aKTUBHOTO JIBYXIIOJIFOCHUKA Harpyske. Ilepenaua
ANEKTPUYECKOMN SHEPTUU TI0 JIMHHUSM.

CuHycouIaIbHBIA TOK 1 OCHOBHBIE XapaKTEPU3YIOLIME €r0 BeINYUHBL. [[eficTByronme u
CpeqHue mapamMeTpsbl dnekTpuueckoi nenu. Koagpunuents! aMmmTyas! U (a3sl. MrHOBeHHasI
MOITHOCTb.

N3obpaxenne CHHYCOMTAIBHOTO TOKa, HanpspkeHus u DJ[C BeKTopaMu U KOMITJIEKCAMH
3Ha4YeHMI. BekTOpHBIE TMarpaMMsl.

Pe3ucTuBHBIE 1 EMKOCTHBIE 3JIEMEHTHI B LEMSAX CUHYCOUJANBHOrO ToKa. CONpOTUBIIEHNE
AIIEMEHTOB IeNel CHHYCOUAATBHOTO TOKA, ()a30BbI€ COOTHOILIEHUS MEXTY TOKOM U
Hanps>KeHWEM U MTHOBEHHas! MoTpediisieMasi MOIIIHOCTh 3TUX 3JIEMEHTOB.

Pe3ucTrBHBIE M MHIYKTUBHBIE 3JIEMEHTHI B LEMAX CUHYCOUJANbHOrO ToKa. CONpOTUBIIEHNE
AIIEMEHTOB IIeNel CHHYCOUAATBHOTO TOKa, ()a30BbI€ COOTHOILIEHUS MEXTY TOKOM U
HampsKEHWEM U MTHOBEHHas oTpediisiemMasi MOIIHOCTh 3TUX 3JIEMEHTOB.

EMKOCTHBIE U HHIYKTUBHbIE 3JIEMEHTHI B LIEMSIX CHHYCOMAILHOro Toka. COnpoTHBIEHHE
AJIEMEHTOB IIeNel CHHYCOUAATBLHOTO TOKa, ()a30BbI€ COOTHOILIEHUS MEX/TY TOKOM U
HanpsHKEHWEM U MTHOBEHHAs oTpediisiemMasi MOIIHOCTh 3TUX 3JIEMEHTOB.

CHuMBOJIMYECKHI METOJT pacuéra 1ernei CHHYCOMIaIbHOTO ToKa. 3akoHbl Kupxroda B
CUMBOJIMYECKOU opMe 3amuCcH.

KommuiekcHoe conpoTUBIIEHUE U KOMIUIEKCHAs! TPOBOJIMMOCTD BETBH LIETIH CUHYCOUAAJIBHOTO
TOKa. TpeyrojibHUK CONPOTUBIIECHUIN. BEKTOpHBIE TMarpaMMbl TOKOB U HAIIPSKEHUH.
Tomnorpaduyeckas nuarpaMma HaPsHKEHUH.

AKTHBHAas1, peakTUBHAs U MOJIHAs MOIIHOCTh. TpeyroiabHUK MOLTHOCTEN. Boipaxenue
MOIIIHOCTH B KOMILIEKCHOU (opme 3anucu. M3MepeHre MOIIHOCTH BATTMETPOM.
JIBYXIIOJIFOCHUK B LEMAX CUHYCOMJAIBHOIO TOKA. Y CII0OBUS pe30HaHca. Pe30HaHC HaNpsyKEeHUN.
Kowmnencanus cipura ¢as.

JIBYXIIOJIFOCHHK B LIEMAX CUHYCOMJAIBHOTO TOKA. Y CIIOBUS pe30HaHca. Pe3oHaHC TOKOB.
Komnencanus casura gas.

Pe3onaHCHBIE KPUBBIE PEAKTUBHBIX JABYXIIOJIFOCHUKOB.

MarsuTtHO€ 10JIe KaTyIIKU ¢ CHHYCOUJAIbHBIM TOKOM. [lonydyenue Bpaiaromerocs
MarHUTHOTO HOJIS

MarauTHO-CBSI3aHHbIE KaTYIIKH UHIYKTUBHOCTH. Pacuér nenei ¢ MarHuTHO-CBA3aHHBIMU
KaTyIIKaMH UHIYKTUBHOCTH.

Tpancdopmaropsl. OCHOBHBIE COOTHOILIIECHHS U BEKTOPHAs AUarpaMmma uaeanbHOTo
TpaHchopmaTopa.

Tpéxdaznbie nenu cunyconanbHOro Toka: Tpéxdasnas cuctema I/1C, rpaduku eé
MIHOBEHHBIX 3HAYCHUH, KOMIUIEKCBHI U BEKTOPHAs AMarpaMMa KOMIUIEKCOB €€ IeHCTBYIOLINUX
3naueHuil. [locnenoBaTensHOCTh (a3



28 Tpéxda3zHbie e CHHYCOUAATBLHOTO TOKa: TpéxdasHas 1emb, ¢a3a TpéxdazHoii memnu,
COEJIMHEHUE UCTOYHHUKOB U MOTpeduTeneit B TpéxdazHpix nensx. COOTHOIICHUS MEXKIY
JTMHEHHBIMU (Pa30BBIMH BETMUMHAMH B TPEX(DA3HBIX IETIAX

29 Tpéxda3zubie menu CHHycOnaaIbHOro Toka: CoeMHEeHNE 3Be3/1a — 3Be3/1a C HYJICBBIM
(HeiTpanbHbIM) IPOBOJIOM. OCHOBHBIE COOTHOLIEHHSI MEXKY HAPSYKEHUEM U TOKOM IpU
CUMMETPUYHON U HECUMMETPUYHOM Harpy3ke. BekTopHble quarpamMmsl IpU pa3iMyuHbIX BUAAaX
HarpysKu.

30 Tpéxda3zubie menu cHHycouaaIpHOro Toka: CoeMHEeHNE 3Be3/1a — 3Be3/1a 03 HYJIeBOTO
(neirpanbHOro) nposoia. OCHOBHBIE COOTHOILIEHUSI MEX/1y HAIIPSLDKEHUEM U TOKOM IIPU
CUMMETPUYHON U HECUMMETPUYHOMN Harpy3ke. BekTopHble quarpaMmsbl P pa3iIMuHbIX BUIAX
Harpysku.

31 Tpéxdaszusie nenu cuHyconganbHoro Toka: CoenuHenne TpéxdazHoil Harpy3Ku
TpeyroabHUKOM. OCHOBHBIE COOTHOILIEHUS] MEK/Ty HAIPSDKEHUEM U TOKOM IIPU CUMMETPUYHON
1 HECUMMETPUYHOMN Harpy3ke. BekTopHble TuarpaMmebl IpH pa3aMdHbIX BUJAX Harpy3Ku.

32 MomHocTh B 1ensix TpéxdazHoro Toka. OnpeaeneHne MOITHOCTH Yepe3 Ga3Hble U JTMHEHHbIE
napameTpsl TpEX(azHbIX Lenei

33 Henunelinsie aneMeHThl. HenmmHeHbIe pe3UCTOPBI: yIpaBIsieMble i HEYITPaBIIsieMbIe
HEJIMHENHBIE PE3UCTOPBI — CEMEMCTBO BOJIBTAMIIEPHBIX XapAaKTEPUCTUK. PacuéT neneut npu
MOCJIEIOBATEILHOM COEIMHEHUHN HEJIMHENHBIX PE3UCTOPOB.

34 Henunelinbie aeMeHTHL. HemnHeHbIe pe3uCcTOPBI: yIpaBIsieMble i HEYTPaBIIsieMble
HEJIMHENHBIE PE3UCTOPBI — CEMEMCTBO BOJBTAMIIEPHBIX XapaKTEPUCTHUK. PacuéT neneit npu
napajyuieIbHOM M CMEIIaHHOM COEIMHEHUH HEJTMHEWHBIX PE3UCTOPOB.

[IpuMepHBIil nepeyeHb SK3aMEHAMOHHBIX 3a/1a4

3agaya 1
JIy1st MOCTOBO 1IETIH TTOJTYYCHHS HAITPsDKEHUS, CABUHYTOTO 10 (ha3e Ha
! 2 cormacHo MPUBEIEHHON CXeMe, TaHO HANPsDKCHUE MUTAHMS U=Ug,
Y CONIPOTHUBIICHHUS B IJIeYaX MOCTa 21,235,252y,
I

3amucarh BIpAKEHUS IS ONPEAEICHHS TOKOB ICIH U HAIIPSDKEHHS B HArOHAIA MOCTA.

OmnpenenuTh TOKH LENH U HAPSHKEHUE B UATOHAIM MOCTA JIUISL CIIEAYIOIIMX 3HAUCHHI
snemenToB cxempr: U =100B; Z; =Z, =100y; Zs = 1100y; Z, =—j10 O,

HapucoBatb cxeMy MocCTa Il 3aIaHHBIX JJIEMEHTOB.

[TocTpouTh BEKTOPHYIO JHAarpaMMy TOKOB IIEMTH M TOMOrpapUUIECKyIO quarpaMmy
HapsHKEHUM.

3amaua 2
U, K nenu, coritacHo npuBe¢HHOM cxeme, HanpsbkeHne Ui Ha ydacTke
—-’| R1, C1 paBHO 24 B. 3Hauenus ameMenToB nenu: R1= 30 Om, R2 =40 Owm,
— [ +—{H—— Ci1=5wmk®, Co=1wmk®d. Vriopas uactota @ =5000cex ™,
Ry Ci| R, Yemy paBHO HampsHKEHUE, MPHIOKEHHOE K 1IeTH?
.:)”

C,

-

3agaua 3
z B nenu, cornacHo npuBenEHHON cxeMe, MPUII0KEHHOE HAllPsHKEHUE

Ui = 120 B. 3nauenus snementos nenu: 21 = R+ JX; =10+ j6) O,
Z,=R, - X, =(24-]7) Om, Z,=R;+ jX; =15+ j20) Ou.
OnpenenuTh TOKN BETBEH, aKTHBHBIE U PEAKTHBHBIE MOIHOCTH
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BETBEH U Bcel Lenu. [IocTpouTh BEKTOPHYIO IHarpaMmmy.

3agaua 4

Jlns onpenenenys napaMeTpoB KAaTyIIKU: €€ OMUYECKOTO
I # CONPOTHBIEHUs R M MHIYKTUBHOCTH L, BBIIIOJIHEHBI 1Ba U3MEPEHUS
M10/IBOIMMOTO HANPSIKEHUS U TOKa B KaTYIIKE TPU:
-f1 =0T, U;=100B, 11 =1A;
-f,=500T, U, =100B, I3=0,5A.
Paccuurats 3HaueHus R, L u nokazanue ammepmerpa npu fz = 1000 I'm u Us = 100 B.

3agaua 5
U, ~ eeTcs LieNb U3 M0CIIEI0BaTENIbHO COeAMHEHHOTO pe3uctopa R =20 Om u
ATYIIKA C OMUYECKHM COTIPOTHUBIIEHUEM I = 6,7 OM M MHIAYKTHUBHOCTBIO L = 42,7
MI'H.
a® R r Onpenenuts TOK, MPOXOAAIIUHN B IIETH, Pa3HOCTh (a3 MeXAy TOKOM U
. _  HampshbKeHUeM, HanpsbkeHus Ha pesrcrope Ur u karymike Uy, a Takxke cBUT
v 'l U (a3 mMex Iy HaNpsKEHHEM HCTOYHUKA U HANPSDKEHHEM HA KATYIIKe, eCiH
be L neiictyroniee HanpspkeHue ucrounuka U =220 B. YactoTa nepemeHHOro Toka
f=150 T

BbluncauTe aKTUBHYIO, pEAKTUBHYHO U TMOJHYK MOIIHOCTh KaTYyIIKH.
[TocTponuTh BEKTOPHYIO [UarpaMMy TOKOB U HATIPSKEHUU.

3amaua 6

K nenu, cocrosimeit U3 nocnenoBaTenbHO coennHEHHOrO pesuctopa R = 3 OM u karymku c
WHIYKTUBHOCTHIO L = 8 MI'H 1 koHzmeHcaTtopa émkocThio C = 15 MK®D, MOAKIIOYEHO HANPSHKEHUE
U =20 B gacroroit f=500Im.

OnpenenuTh TOK U HAIIPSKEHUE HA KaXJOM 3JIEMEHTE LEMH, a TAK)KE MOIIHOCTD,
pacxoyemMyro B LIEIIH.

[TocTpouTh BEKTOPHYIO IUarpaMMy TOKOB U HANPSKEHU .

3agaya 7
: K menwu, cocrosiieit u3 AByX napajuieIbHbIX BETBEH, CONTPOTUBIICHHS

KOTOPBIX R1=8 OM, XL =6 OM u R2=12 Om, Xc =5 Owm,
MPUCOCTMHEHBI K UCTOYHHUKY HAIPSDKESHUS

U=130B.

Onpenenuth TOKH B BeTBsX |1, |2 1 006mwmii Tok menu |.

[TocTpouTh COBMEIIEHO BEKTOPHYIO U TOMOTpaprIecKyIo
JMarpaMMBl.

BrIuncanTh akTUBHBIC U PEAKTUBHBIC MOIITHOCTH KaXKJIOH BETBU U

Bcell LIeNnH.

3agaua 8
: K nemnu, cocrosimieit u3 AByX MapajjieIbHbIX BETBEH, COMPOTUBICHUS

KOTOPBIX R1=8 Om, XL =6 OM u R2=12 Om, Xc =5 Om,
MPUCOEIMHEHBI K HCTOYHHUKY HApPsKEHUs

U=130B.

Onpenenuth TOKU B BeTBAX |1, |2 1 06mumii Tox nenu |.

[TocTpouTh COBMEIIEHO BEKTOPHYIO M TOMOTpahUIECKyrO
JarpamMMBbl.

BEIYMCINTE MOJIHBIE MOIITHOCTH KayKI0H BETBU U BCEH ILIeNHU

3amaua 9
K nemnu, cocrosimieii u3 AByX MapajijieIbHbIX BETBEH, COMPOTUBIICHUS
KoTOpbIX R1=8 Om, XL =6 OM u R2=12 OM, Xc =5 Owm,
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MIPUCOEANHEHBI K UICTOYHUKY HAPSIKCHUS
U=130B.
Omnpenenuth TOKU B BeTBAX |1, |2 1 00mumii Tok memm |.
[TocTpouTh COBMEIICHO BEKTOPHYIO M TOMOTPAPHUSCKYIO JHATPAMMBI.
Haiitn HanpsbkeHue MeKAy Toukamu a u b.

3anauva 10

B nenu nHanpspkenue Ha konaeHcarope Uc = 192 B, a conpoTuBienus
aneMeHTOB 1enu paBHbl R1= 28 Om, R2= 50 Om u Xc = 96 Owm.

Kaxoe nanpsipkeHre npuiioKeHo K Henu?

Brrancanutes Toku B BeTBsX |1, |2 1 oOmuii Tox nenu . 3anucarts
yYpaBHEHUS I MTHOBCHHBIX 3HAYCHUI TOKOB U HAIPSIKEHUS,

NPHIIOKEHHOTO K IENH, ecii Ye = 192/2sin wt B,
[TOCTPOUTHL BEKTOPHYIO MArPaMMYy IIETIH.

3anava 11
LN [IpnémMHUK 31eKTpUYecKoil sHepruM notpednser mMomHocTh P = 2 kBt
'é, Tcﬁ npu Hampsokernn U = 220 B u €95® =0.65 (yupykrusneii). YactoTa
i| TEPEeMEHHOro TOKa f = 50 I'm. Jlns mosemmenus momHoctd 10 0,9
U T (MHIYKTUBHBINA) yCTaHaBIIMBaeTCs OaTtapesi KOHAEHCATOPOB.

| Hcnonb3ys  BEKTOpHYIO  JuarpamMmy  HaWTh  EMKOCTh  Oarapeu
-1 xOHZEHCAaTOPOB U €€ PEaKTHBHYIO MOLIHOCTb.

ITo pe3yibTaTaM oTBeTa Ha IK3aMeHe BBICTABJIAETCH:

— 36-40 OamioB, ecinM MPaBUIBLHO BBIMOJHEHO IMPAKTUYECKOE 3aJaHuE, W TMPU OTBETE Ha
BOTIPOCHI IK3aMEHAIIMOHHOTO OWJIeTa M Ha JOTIOJHHUTEIBHBIC BOIPOCHI OOYUYAIOIIHUACS
MOKa3aJI, 4TO BIIAJICCT MATEPUATIOM H3YYEHHOW THUCIUIUINHBI, CBOOOJHO TPUMEHSIET CBOU
3HaHUS IS OOBSCHEHUS PA3IMYHBIX (PAKTOB WM PEIICHUS 3a/1a4;

— 26-35, ecnu TpaBWIIBHO BBIMOJIHEHO TPAKTHYECKOE 3a/JaHUe WIM B HEM JOMYIICHO HE
0oJiee 0fHOM OMMOKH, KOTOpast OblJIa CAaMOCTOSITENILHO MCIPABJICHA 00YJaIOMUMCS, U TIPU
OTBETE Ha BOIPOCHI JK3aMEHAIIMOHHOTO OWieTa W Ha JIOTOJHUTEIBHBIC BOIPOCHI
00yJaroIuiics JOMyCKaeT HerpyOble OIMOKH;

— 20-25 6annoB, eciiy B BBITIOJJHEHHOM MPAKTHYECKOM 3aJJaHUH JIOMYIICHBI TPYObIe OIHOKH,
KOTOpBIC 3aTe€M HCIPABICHBI OOy4YalONIMMCS TIPU Y4YaCTHH DSK3aMEHATopa WM
MPAKTUYECKOE 3aJ]aHNe HE BHITIOJIHEHO B MOJHOM 00beMe, HO 0OYJaOLIHIICS CMOT JIOBECTH
pelieHre 10 KOHIA TMPH y4acTHH OJK3aMEHAaTopa, W B OTBETaXx Ha BOIPOCHI
AK3aMEHAIIMOHHOTO OWJIeTa JIOMYIIEHbI OITHOKH.

4 cemecTp

IK3aMeH

IIpoBoanTCs B MUChbMEHHOM (popMe 1o Ouseram B BUJE MOJATOTOBKH U U3JI0KEHUS pa3BEPHYTOTO
oTBeTa. Bpems Ha moArotoBky orBera — 60 MUHYT.

1) TeopeTnueckre OCHOBBI METOJIa CHMMETPUYHBIX COCTABIISIOLIMX.

2) Pacuet pexxuMa CUMMETpUYHOH Tpexda3zHOoH 1enu Npu HECUMMETPUYHOM HaIPSHKEHUH.

3) Pacyer TOKOB KOpPOTKHMX 3aMbIKaHUH B SHEProcUCTEME METOJO0M CHUMMETPHUYHBIX
COCTaBJISAIOIIUX.

4) TlepexomHble TMpoOIECCHl B AIEKTPUYECKHX IIEMAX: OCHOBHBIE OTPEAEICHUs; 3aKOHbI
KOMMYTALlU{; METO/IbI PEIICHHUSI.

5) Knnaccuueckuit MeTo1 peleHns NepexoIHbIX MPOLECCOB: ATAIbI PELICHHUs, AITOPUTM pacyeTa.



6) Knaccuueckuii MeTO]| pelIeHNs NEPEXOJHBIX MPOLIECCOB: ONPENEICHUE HAYaAJIbHBIX YCIOBUMN
MIPU Pa3IUYHBIX BUJAX UCTOYHUKOB.

7) Kiaccuueckuil MeTOJ| pEIIeHMs] MEPEXOAHBIX IPOLIECCOB: OINPEAEIEHUE YCTaHOBUBILIEHCA
COCTaBJISAOLIEH NPU Pa3JINYHbIX BUIaX HCTOYHUKOB.

8) Kiaccuyeckuii MeToJ pEmICHHs TEPEeXOTHBIX IMPOIECCOB:  CIMOCOOBI  COCTABIICHUS
XapaKTepUCTUUYECKOTO YPaBHEHMUSI.

9) Kraccuueckuili MeTOJ| pelIeHUs [EPEXOJHBIX IPOILECCOB: ONPEIEICHUE IOCTOSHHBIX
MHTErPUPOBAHUs B LIEMSAX IEPBOTO U BTOPOTO MOPSIIKOB.

10) Krnaccuueckuii METOJ pelIeHUs MEepexXOJHBIX TMPOIeccoB: BKiIoYeHHEe Ienu R-L Ha
IIOCTOSIHHOE HaIPsDKEHUE.

11) Knaccuyeckuil Meros pelieHus MEPeXOAHbIX MpoleccoB: BKMoueHue menu R-L Ha
CHUHYCOM/IaJIbHOE HaIPsLKEHUE.

12) Knaccuyeckuil Meroa pelieHHs MEpPeXOJHbIX INpolleccoB: BkItoueHHe uenu R-C Ha
MIOCTOSIHHOE HaIlpsDKEHUE.

13) Kraccuueckuii MeTOJ pelIeHUsT TEPEXOJHBIX MpolleccoB: BKIoueHue nenu R-C Ha
CHUHYCOM/IaJIbHOE HaIPsLKEHUE.

14) Ananu3 mnepexonHbIX mnpoiieccoB B Henu R-L-C mpu BemecTBEHHBIX HEPAaBHBIX KOPHAX
XapaKTepUCTUUYECKOTO YpaBHEHHUSI.

15) Ananu3 nepexoanbix mporeccoB B 1enu R-L-C mpu BemiecTBEHHBIX PaBHBIX KOPHAX
XapaKTepUCTUYECKOTO YpaBHEHHUSI.

16) Ananu3 nepexoaHbIX mpoueccoB B menu R-L-C mnpu KOMIIEKCHO-COMPSKEHHBIX KOPHSIX
XapaKTePUCTUYECKOTO YpaBHEHMUSI.

17) OnepaTopHblil METOA pelIeHUs MEPEXOIHBIX MPOLECCOB: MpsAMoe npeodbpazoBanue Jlamaca,
QJIITOPUTM pacyera.

18) OmepaTtopHbIli METOJ PEIICHHUS MEPEXOTHBIX MPOIECCOB: N300paKEHHE OCHOBHBIX (DYHKITUMA
BpEMEHHU.

19) 3akonst Oma u Kupxroda B onepatopHoii popme.

20) OnepaTopHBIN METO PEIICHHUS TTEPEXOTHBIX MPOIIECCOB: CIIOCOOBI COCTABJICHHS OIEPATOPHBIX
YpaBHEHUH, aITOPUTM pacyeTa OnepaTOPHbIM METOIOM.

21) [Tepexon ot m3o0pakeHus1 K opuruHainy. Gopmyrsa pa3ioKEeHU: MOPSIOK TPUMEHEHHUS.

22) Ilepexon oT n300pakeHUs K OPUTHHATY. 3aMedaHus K GopMyJsie pa3ioKeHHsI.

23) O0001IeHHBIE 3aKOHBI KOMMYTAITHH.

24) OcHOBHBIC YpaBHEHHsI YETBIPEXIMOJIOCHHKA B A-(Qopme; ypaBHEHHE CBS3HM MEXKIY
K03 duUIIMEeHTaMH YeThIPEXITOIIOCHHKA.

25) VYpaBaenus uetblpexnoitocanka B Z, Y, H, G —dopmax; COOTHOIICHHUS MEXITY
ko3 urmeHTaMu pazIuIHbIX GOPM.

26) T- u I1- 0Opa3HbIe CXeMBbI 3aMEIIEHUS Y€ThIPEXIOIIOCHUKOB. BbiBo conpotuBnienuii T- u I1-
00pa3HBIX CXeM 3aMeleHus Yepe3 KodPPUIUEeHTH GOpMBI A.

27) Omnpenenenne  Kod((UIMEHTOB  YETHIPEXIIONIOCHUKOB: |  pacyeTHeli MeTon W
AKCIEPUMEHTAIbHBIN MYTh.

28) Ompenenenne  Kod((UIMEHTOB  YETHIPEXIIONIOCHUKOB: 2  pacyeTHbIi MeTon H
AKCMEPUMEHTAJIbHBIN MYTh.

29) XapakTepucTHUECKHE TapaMeTPhl YEThIPEXTTOTIOCHUKOB.

30) Omnpenenenue Ko3(h(UIMEHTOB YETHIPEXIOIIOCHUKOB 4Yepe3 €ero XapaKTepuCTHYecKue
napameTpsl JUIsi CAMMETPUYHOTO U HECUMMETPUYHOTO YETHIPEXIIOIFOCHUKOB.

31) OrmpeneneHre XapakTepUCTUYECKMX TMapaMeTpbl  YETBIPEXIOJIOCHUKOB  Yepe3  ero
CONPOTHUBIIEHUS XOJOCTOIO XOJa M KOPOTKOTO 3aMbIKaHUS JUIsi CHUMMETPUYHOTO H
HECUMMETPHUYHOTO YETHIPEXIIOIIOCHUKOB.

32) OmpeneneHre BXOJHBIX CONPOTHUBICHUN UYETBHIPEXIOIIOCHUKOB Yepe3 €ro COMPOTHUBICHUS
XOJIOCTOTO  XOJla M KOPOTKOIO 3aMBIKAHMSI W XapaKTEPUCTHUUYECKUX TMapameTpbl s
CUMMETPUYHOIO ¥ HECUMMETPUYHOTO YETHIPEXIIOTOCHUKOB.

33) CrocoObl coeqMHEHHS YETHIPEXITOIFOCHUKOB: KaCKaIHOE.

34) Crioco0Obl coeiMHEHMs! YeThIPEXITOIIOCHUKOB: TTOCIIE0BATENILHOE.

35) Cnioco6bl coeinHEHHsI YEThIPEXITOIIOCHUKOB: apaljIeNIbHOE.
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36) CriocoObl COeTUHEHUS YETHIPEXITOFOCHIKOB: MOCIIEI0BATEILHO-TIApaIeIbHOE.

37) CriocoObl COeTUHEHMS YETHIPEXITOTFOCHUKOB: MapalIeIbHO-TIOCIIEI0BATEIBHOE.

38) llenu c pacnpeneseHHbIMM IapaMeTpaMM: OCHOBHBIE IMOHATHS, IEPBUYHBIE IapaMeTphl
JTIMHHH.

39) BpIBOa ypaBHEHHMH OJHOPOJHOM JBYXIIPOBOJHON JIMHUM B YCTAaHOBUBLIEMCS PEXHUME,
TenerpadHble ypaBHEHUS JTUHUH.

40) Pemenue ypaBHEHMH JIMHUM TpU YCTAHOBHMBIIEMCS CHHYCOUAAJIBHOM pexume. Toku u
HaNpPsLKEHUS JTMHUNA B KOMIJIEKCHOM U BpEMEHHOM 00J1acTsX.

41) YpaBHEHHE OAHOPOIHOM JIMHUHU B TUTIEPOOINIESCKUX (DYHKIIHSX.

42) BropuuHble mapaMeTpbl JUIMHHBIX JTHHUAN; (ha30Basi CKOPOCTh U JUTMHA BOJIHBI.

43) [Taparoiye U OTpa>KEHHbBIE BOJIHBI B JIMHUU.

44) Jlunus 6e3 UCKAKECHMUS.

45) YcTaHOBUBIIMIICS peXUM B JJTMHHON JIMHUU NIPU COTIIACOBAHHOM Harpyske.

46) YcTaHOBUBLIUIICS peXUM B IMHUH 0€3 MOTEPb.

47) TlepexoaHble MPOLECCH B JUIMHHBIX JIMHUSX: BOJIHOBBIE YpaBHEHWs, TpsMas U oOpaTHas
BOJIHA.

48) Pacuer magaromux BoaH B Hauane JIBII. Ilporecc BkiroueHuss 0JHOPOJHOW HE3apsKEHHOU
JUHUM 0e3 MOoTeph C UICTOYHUKAMU HUJleallbHOM U HeuaeanbHoi DJ(C.

49) Pacuer mamaromux BosH B Hauaie JIBIIL. Ilpomecc BkirodeHUsT OHOPOIHOW HE3apsHKEHHON
TUHAA 0€3 MOTeph NP HAIWYNH B Havasle JIMHUN HaKOTIUTEJIeH YHEPTUH.

50) IlepexomHble mpollecChl B JUIMHHBIX JIMHHUSX: OTPAKECHHWE BOJH OT KOHIA JIMHUM.
KommutekcHbie K03 QUITMEHTHI OTpakeHUs BOJTH B JIMHUSX.

51) TIlepexomuble MpoIecCHl B JUIMHHBIX JIMHHUSX: OTPaKEHHWE BOJH OT KOHIA JIMHHM.
CornacoBaHHas Harpyska.

52) Ilepexomnble mpolecchl B JUIMHHBIX JIMHUSX: OTPaK€HHWE BOJH OT KOHLA JIMHUM TpU
HECOTJIaCOBAaHHOM aKTUBHOM Harpyske.

53) Cucrema ypaBuenuit Makcsemta. Kimaccupukariust 371eKTpOMarHUTHBIX SIBICHHIMA

54) YpaBHeHHE HEMTPEPHIBHOCTH

55) CkanspHbIil ¥ BEKTOPHBIN MOTCHIIHABI SJIEKTPOMArHUTHOTO TIOJIS

56) VcioBusi COMpspKEHHsST BEKTOPOB HAMPSHKCHHOCTH M WHIYKIMH DJICKTPUYECKOTO MOJsl Ha
rpaHuLax pa3jena AByX cpel

57) Tloste 0HOM ¥ ABYX 3apSKEHHBIX OCCH

58) Ilosie ABYXIIPOBOIHOM JIMHUK

59) Meron uzobpaxenuii. [Tose 3apsiaa, HaXoAAIErocst BOJIN3U MPOBOIAIICH MIIOCKOCTH.

60) Ilose 3apsiaa, HAXOAAIIETOCSA BOJIM3U TIOCKOW TIOBEPXHOCTH pa3ielia IBYX IUIICKTPUKOB

61) Iortenuuansusie K03ddunuentsl. [lepas rpymnmna dpopmyn Makcseia

62) EmxoctHbie K03 dunueHTsl. Bropas rpymnmna ¢popmysin MakcBesia

63) IMoteHuuanbHbie KO3OOUIMEHTHI BO3AYIITHBIX JTHHHNA

64) umosb. JIBOMHOM 3JEKTPHUUECKUI CIIOM

65) Vpasuenwus Jlamiaca u [Tyaccona. Metobl pacyeTa mosei

66) Meton @ypbe pemerus quddepeHnaTbHBIX YPABHEHUH B YaCTHBIX TPOU3BOIHBIX

67) LwiuHIp B OAHOPOIHOM BHEIITHEM IOJIE

68) IlpoBojsmiuii ap B 0AHOPOIHOM HOJIE

69) JIuaneKTpryecKuii map B 0HOPOIHOM MOJIE

70) DnekTpuveckoe moJje B MPOBOIAIIEH cpese

71) AnHanorus mojsi OCTOSIHHOTO TOKA U JIEKTPOCTATHYESCKOTO MOJIS B IUDJICKTPUKE

72) T'paHuvHBIC YCIOBHS B MPOBOISAILECH cpene. MeTo n300pakeHnit

73) 3amuTHBIE 3a3€MIICHUS

74) OCHOBHBIE XapaKTEPUCTUKU MarHUTHOTO TOJIS

75) VYcioBusi conmpspKeHUsT BEKTOPOB HANPSHKEHHOCTH M MHIYKIIMM MarHUTOCTaTHYECKOTO MOJIS
Ha rpaHUIax pasjiena AByX cpel

76) CkansipHBIil MOTSHIIMA MArHUTHOTO TOJIS

77) AHanorus MarHMTOCTaTUYECKHX M DIEKTPOCTATUYECKHX IMOJICH

78) Pacuer MarHMTOCTATUYECKUX ITOJICH MTPH TIOMOIIY BEKTOPHOTO IMOTEHIIHAA
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79) BeipaxkeHne SHEPIHU MarHUTHOTO TIOJISL YePe3 BEKTOPHBIN MTOTCHIHAT

80) BekTopHBIit MOTEHIMAI MArHUTHOTO MOJIS

81) IloTHOCTH U MOTOK SHEPTUU

82) Ilepenaua sHEpPTUU B MPOCTPAHCTBE

83) DHeprus u CUIIbI B CUCTEMaX C COCPEAOTOYCHHBIMU TTapaMeTpaMu

84) DHeprus 3IeKTPUYECKOTO MOTSHIUAIBHOTO MOJIS

85) VpaBuenus MakcBesia B KOMILICKCHOW popme

86) JMdneKTpHKH B IEPEMEHHOM I10JIe

87) IlnoTHOCTH MOJHOTO TOKA B IIEPEMEHHOM T0JIe. J{uaekTpuieckue norepu
88) I'paHnuHBIC YCIOBHS Ha IOBEPXHOCTH pa3jieia JAByX HECOBEPIICHHBIX AUAICKTPUKOB
89) Teopema [loiiHTHHTa B KOMILIEKCHOM (hopme

90) IlepeMeHHOE MarHUTHOE I10JI€ B TOHKOW MIPOBOIAIICH TJIACTHHE

91) I'myOuHa NPOHUKHOBEHUS

92) TMoBepxHOCTHBIN 3P HEKT

[IpumepHbIil nepedeHpb SK3aMEHAIMOHHBIX OUJIETOB:

bunem Nel
1. Pa3znoxxeHne nepuoAMYECKUX HETrapMOHMYECKHX KoJIe0aHM B TapMOHUYECKHH psij
Dypre.
2. Krnaccuueckuii MeTon pemeHus MEepexXOJHBIX IPOIECCOB: OMpeesieHne HayalbHbIX
YCIIOBUM IIPU Pa3IMUHBIX BUJAX UCTOYHHKOB.
Wz, i) 3. Paccunrate A-mapaMeTpbpl  YETBIPEXIOJIIOCHUKA, €CIHU
o — Q 3aaHbl mapaMeTpsl dmemMenToB renu: Z1=100+j200 Owm; Z3=200-
ioft) j350 Om.
uft) D Z, |ty Tpeoyemca:
1) 3anucarb cucTeMy ypaBHEHHUH YETHIPEXITOIIOCHUKA B A-popMme.
z “ CocTaBuTh CXEeMBI Ul ONBITOB XX M K3 M BBIBECTH IS HHUX B

o6memM Buae KO3()PHUITMEHTHI YETHIPEXTTOTIOCHUKA.
2) Omnpenenuth KOAPPUIUSHTH YETHIPEXIOIIOCHUKA. [IpOBEpPUTHh BBHINOJHECHHE OCHOBHOTO
COOTHOIIEHUS 1 KOA(PPHUIIUCHTOB.
3) Onpenenuth napamerpsl [1-00pa3HOM cXeMbl 3aMEICHHS 3TOT0 YEThIPEXITOFOCHHKA.

Bunem No2

1. Ilepuoanueckre HETAPMOHUYECKUE BO3ICHCTBUSA: BHUIBl CHMMETPUU U OCOOCHHOCTH
OIMMCAaHHSL.

2. Pacder mepexoaHBIX MpoOIlECCOB MeToAoM uHTerpana [lroamens. IlocimenoBaTenbHOCTD
pacdeTa MmepexoIHBIX MPOIECCOB MPH MOMOITM HHTerpaia J{roamerns.

3. Paccunratn HepeXO,HHLIﬁ mpouecc B enu I10CJIC
iy R:3|_ KOMMYTallUl KJIIACCUYCCKUM METOAOM, CCJIN 3aJdaHbl IIapaMCTPbl
3JICMCHTOB:
A | 7| [r. c== =1 A;Ri=100 On: R=Rs=200 Om; C=10 Mx.
iV Tpeoyemca:
1) OHpeLLeJ'II/ITL HE3aBUCHUMBIC HAYAJIbHBIC YCIIOBUS, IIPUHYKICHHYIO

COCTAaBJSIIOLLYI0  HAmpsDKEHUsT Ha  KOHJEHCATOpe U TOKa,
nmpoTekarorero yepes conpotuBieHue Ri. CocraButh nuddepeHnnansHoe ypaBHEHHE IS [EnU
OTHOCHUTEIILHO HaNpsHKEHHS Ha KOHIEHCATOPeE.

2) Omnpenenuth 3akoHbl W3MeHeHHs: Uc(t), ic(t). KauecTBeHHO mMOCTpouTh MONTydeHHbIE Tpadukn

(b yHKIIHIA.
3) Omnpenenuts 3akoH m3MeHeHus 11(t). KauecTBeHHO MOCTPOUTH NOJTy4eHHBIN TpaduK QYHKIIHU.

Bunem No3
1. [eiicTByromue 3Ha4eHUS HECHHYCOUIATBHBIX MIEPUOUYECKUX TOKOB M HAIIPSKEHUH.
2. OcHOBHBIE YpaBHEHHUs YETHIPEXMOTIOCHUKA B A-popme; ypaBHEHHE CBSI3U MEKIY
Kod(hUIIMEHTaMH YeThIPEXITOTIOCHHKA.
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3. PaccuuTarTh TEpEeXOIHBIA TMPOLECC B IEMU IOCIEC KOMMYTAalUU
I KJIACCHUYECKMM METOJIOM, €CJIM 3a/IaHbl IapaMeTpbl 3JIEMEHTOB LICIIH:
®J L J(t)=2sin(314t-30°) A; R=100 Om; L=10 mI'a; C=20 mMkD.

C Tpeoyemca:

R 1) OnpenenuTh HE3aBUCHMBIC HAYaJIbHBIC YCIOBHS U IMPUHYKICHHBIC
COCTABISIIOIIME TOKa 4Yepe3 WHAYKTUBHOCTh M HANpPSDKCHUS Ha
KoHJeHcaTope. OnpeaenuTh XapakTep NepexoJHOTo Mmpoliecca B LElH.
2) Onpepenuth 3akoHbl u3MeHeHust: UL (t), i(t). KauecTBeHHO mOCTpouTh MoJsiydeHHbIE Tpaduku
GbyHKIUH.

3) Onpenenute HanpsbKeHUE Ha KoHeHcaTope yepe3 0,06 ¢ mocne KoMMyTaIu.

bunem Ned
1. YpaBaenust Makcsesnia B KOMIIEKCHOU (hopme
2. Knaccuueckuit MeTOJ pEIICHHS] TEPEXOJHBIX IMPOIIECCOB: OMPEICICHHE YCTAaHOBUBIIIEHCS
COCTABIISIOIIEH MPU PA3IMIHBIX BHIaX NCTOYHUKOB.
3. Dnekrpudeckas IeNb C MepexoaHon xapakrte-puctukoit h(t)=(1/R)(1-e
TTOAKITFOYAETCS K HICTOYHHKY CIIOKHOUM (OpMBI (CM. pHcC.) ¢ mapamerpamu x1=50
B; x>=150 B; t1= 2 mc.
Tpeboyemca:
1) AHamMTHYECKH OTHCATh 33JJaHHOE BXOIHOE BO3/CHCTBUE. 3anmucaTh B 00IIeM
BHJIC HHTETpaNbl JlfoamMelts JUTsl ONpeIeICHIS BBIXOIHOTO HAMPSDKEHUS SN Ha
KOKIOM W3  pacCMaTpUBAaeMbIX  ydacTKkoB. (OOOCHOBaTh TNpPHUMEHEHUE
HCIOJIE3YeMBIX ()OPM UHTETPAIIOB.
2) IIpoBecTr pacyeThl BEIXOHOTO HAPSHKEHUS HA KKJIOM YJacTKe.
3) IlpoBectu pacueT HampsDKEHUS HA TpaHUIAX KaXIOro M3 YYaCTKOB MHTETPUPOBAHUS U TI0
MOJIyY€HHBIM 3HAYEHUAM KauyeCTBEHHO MOCTPOUTH I'pauK BHIXOJHOTO HAMPSLKEHUS.

-Rt/ L)

bunem Ne5
1. KoaddunueHnTtsl, XxapakTepu3yoOINUe HECUHYCOUIAIbHBIC (DYHKIIUH.
2. Enunuuneie QyHKIUM, MepexoAHble U UMITYJIbCHBIE XapaKTePUCTUKU; KIACCHUYECKUH METOJ
oTpe/ieNIeHuUs IePEXOJHBIX U UMITYJIbCHBIX XapaKTEPUCTHUK.
3. 3ajana cucrteMa BEKTOPOB:

A4 U0 Ua= Uc=100 B; Ug=173 B.
. Tpebyemca:
ﬁ'ﬁ'" E%ﬂ 1) Pa3yoxxuTh 3aJaHHYI0 CUCTEMY HAa CUMMETPHUYHBIC COCTABIISIOIINE
g = e AHAIUTHYECKHU.
£k B 2) IlpoBeseHHble pacyeThl MOATBEPAUTH MOCTPOCHUSIMH  Ha

KOMIUIEKCHOU TIIIOCKOCTH.

3) IlpoBecTtu mpoOBEepKYy MPOBEAEHHOTO pa3iokKeHHus Trpaduyeckuy,
MOCTPOMB HCXOJHBIE BEKTOPHI HAIPSHKEHHH HA OCHOBE MOJyYEHHBIX
CUMMETPUYHBIX COCTABJISIFOIIMX.

TlT
cVco

Bunem Ne6

1. J[leiicTByromee © CpeaHee 3HAUEHUS HECHHYCOUAANBHBIX TEPUOJUYECKUX TOKOB U
HaAMpPSKEHUN: BETTMYMHBL, U3MepsieMble TPHOOpaMu IPU HECUHYCOHUIATbHBIX TOKAX.

2. AHanu3 mepexogHbBIX mpolieccoB B Ienu R-L-C mpu BemecTBEHHBIX pPaBHBIX KOPHSIX
XapaKTepUCTUYECKOTO ypaBHEHHUSI.

3. U3mepenusi, MpoBeICHHBIE C HECUMMETPUYHBIM YETHIPEXOJFOCHUKOM TPH XOJIOCTOM XOJE U
KOPOTKOM 3aMBIKaHHH TIPU MPSMOU Tepenade ¥ MpHU XOJIOCTOM XOJe MpU o0paTHOU mepenaue,
JaNv CIETYIOIINEe Pe3yabTaThl:

U1,=10 B; 11x=0,7 A; P1x=5 BT; ¢1x<0;

U1i=10 B; 11:=0,45 A; P1,=2 BT; 901<0;

U2=10 B; 12x=1,0 A; P2x=0 Bt; 2x>0.

Tpeoyemca:



1) 3amucarb cucreMy ypaBHEHMI YeThIpexIoytocHuKa B A-(opme. Onpenenuts KOMILICKCHBIE
COIPOTHBIIEHUS XOJIOCTOIO X0Ja U KOPOTKOI'O 3aMbIKaHUS.
2) Ompenenuts KO3(POHUIMEHTH YETHIPEXIOIIOCHUKA. [IpOBEPUTH BBINOJHEHHE OCHOBHOTO

COOTHOILEHUS [T KOAPPUIINEHTOB.
3) Paccuurats conpotusiienus [1-o0pa3Hoil cxeMbl 3aMelIeHHUS.

Bunem Ne7
1. Pacuer aneKkTpuyecKuX Leneil npu HeCUHYCOUIAIbHBIX TOKAX.
2. T- u I1- oOpa3Hble cXeMBbl 3aMEIIEHUS YEThIPEXIIOIIOCHUKOB. BbiBoa conporuBnenuii T- u I1-
00pa3HbBIX CXeM 3aMeneHust Yepe3 KodhuueHTsr GopMel A.

3. Paccuutarh mepexoaHBI TPOIECC B IEMU IOCIe KOMMYTAIHH

R KJIACCHYECKAM  METOJOM, €CIIM  3aJaHbl  [apaMeTpPhl  DIICMEHTOB:
e(t)=141sin(314t+50°) B; R=100 Om; L=300 MI'n.
Tpeoyemcs:
GD E g 1) Onpenennth He3aBHCHMblE HAualbHBIE YCIOBUS M MPUHYKIEHHBIE
COCTaBJISIIOIIYI0 TOKA dYepe3 HWHIYKTUBHOCTh. OIpemennuTh XapakTep
MEPEXO0/THOTO MPOIIECCa B IETIH.
2) Omnpenenutpb 3akoHbl U3MeHeHus: UL(t), iL(t). KauecTBeHHO mOCTpOUTH

MOJIy4Y€HHBIE IPaPUKH PYHKIINH.
3) Omnpenenuts 3akoH u3MeHeHus Ur(t). KauecTBeHHO MOCTPOUTH MOTydeHHBIN Tpaduk QYHKIIHUH.

bunem Ne§

1. OcoGeHHOCTH MPOTEKAaHUSI HECUHYCOUIABHBIX TOKOB UYepe3 MacCUBHbBIE DJIEMEHTHI IIETH.

2. AHanu3 mepexoiHbIx mporeccoB B 1enu R-L-C mpu BemiecTBEHHBIX HEPaBHBIX KOPHSIX
XapaKTEePUCTUYECKOTO YPABHEHUS.
3. 3ajana cucrteMa BEKTOPOB:

Ia=3 A, Ic=1g=1,73 A.

Tpeoyemca:

1) Pa3noxuTe 3aJaHHYI0 CHUCTEMY Ha CHMMETPUYHBIC COCTaBJISIOIINE
aHAJTUTHYECKH.

2) IlpoBeneHHble pacueTbl MOATBEPIUTHh MOCTPOCHUSAMU Ha KOMIUIEKCHON
IUIOCKOCTH.

3) IIpoBecTH MpoOBEPKY NPOBEAEHHOTO PA3JIOKEHUs rpauyecku, IOCTPOUB
MICXOJIHbIE BEKTOPBI HAIIPSKEHUH HAa OCHOBE MOJIyYEHHBIX CUMMETPUYHBIX

COCTaBIISAIOIIUX.
bunem Ne9
1. Pe3onaHCHBIE SBICHUS B LIETISIX HECUHYCOUJAIILHOTO TOKA.
2. EmkocTHbIe KO3 dumenTs. Bropas rpynmna dopmyn MakcBesia
. 3. B cuMMeTrpuYHOM  MAaCCMBHOM  YETBHIPEXIIOTIOCHHUKE
?(5& HU3MEPEHBI B peXHME XosiocToro xoxa: HampsbkeHne Uixx=100 B;
. . (z)i ToK l1x=0,8 A; akTtuBHas MomHOCTh P1xx=56,6 Bt, yrom casura
- (da3 — oTpularenbHBIA; B PEXKUME KOPOTKOTO 3aMBIKAHUS:
—& Hanpsokenne Ui,=100 B; Tox |1»=0,7 A; akTuBHas MOIIHOCTb

P1x:=66,5 BT, yroxa casura ¢a3 — oTpULaTeIbHBIN.

Tpeoyemca:

1) 3anucarh cucTeMy ypaBHEHMH YeThIpeXmoirocHuka B A-(opme. Onpenenuts KOMIIEKCHbIE
COIIPOTHUBJIEHUS XOJIOCTOTO X012 U KOPOTKOTO 3aMbIKAHHS.

2) Omnpenenuts KO3(hGHUIMEHTH YETHIPEXMOIIOCHUKA. [IpOBEpUTH BBIOJHEHHE OCHOBHOTO
COOTHOILEHUS U1 KOAPPUIINEHTOB.

3) Paccunrats conpotuBieHus T-00pa3HoOi cXeMbl 3aMeIeHusI.

Bunem Nel0



1. I'padoananuTHUecKuii METO] pacueTa MpH HETAPMOHHYECKOM BO3JCHCTBHH W ONpEICICHHE
ko3 duureHToB psna Dypobe.

2. OnepaTopHBI METOJ] PELICHHUS MTEPEXOIHBIX MPOLIECCOB: CIOCOOBI COCTABICHHS ONEPATOPHBIX
YPaBHEHUH, aJITOPUTM pacyeTa OIepaTOPHBIM METOIOM.

3. OnpenenuTs NapaMeTpbl YETHIPEXIIOIIOCHUKA 110 PE3YIbTaTaM OIBITOB XX U K3. OIBIT XX (IIpH

IPAMOM BKIIOUEHHH): lix =75 A; Uix =100e'® B; U.x =50’ B. OmsiT xx (npu

0GpaTHOM BKIIOUeHHN): 12x =3,75 A; Uix = 25e/°® B; U,x =50e'®" B.

Tpeoyemca:

1) 3anmcaTh cucTeMy ypaBHEHHH YeTBHIPEXMOIIOCHUKA B Z-popme. Paccuntath k03 HUIIMEHTHI
YETBIPEXIIOJIFOCHUKA.

2) U3 0CHOBHOM CHUCTEMBI YPaBHEHHMM ONIPEJIEIUTh BXOIHOE U BHIXOJAHOE HANpPSKECHUSL.

3) Ilepeiitu k A-mapameTpaM 4YeTBIPEXIOJIOCHUKA. [IpoBEepUTH BBHINOJHEHHE OCHOBHOIO
COOTHOIIEHUS 7151 KOAPPUIIMEHTOB.

Bunem Nell
1. TeopeTnueckue OCHOBBI METOIa CHMMETPUUYHBIX COCTABIISIONINX.
2. Knaccuueckuii MeTON pemieHUss TEPEXOJHBIX IPOIECCOB: CIOCOOBI  COCTaBIICHUS
XapaKTEPUCTHYECKOTO YPaBHEHHSI.

3. Dnekrpuueckas IeNb C MEepPexoJHON XapaKTepUCTHKOM h(t)=(1073)(1-e1000)
TIOJKJTIOYAETCS K HCTOYHAKY CIIOKHOM (POPMBI ¢ TapamMeTpamu:
0 mput<0,

U= u1=l—fm— t B upﬁ 0t<< t,=10"%¢,

1
=100 B npu {, << f = o0,
Tpeoyemca:
1) I'paduueckn n300pa3uTh 3aJaHHOE BXOJHOE BO3JEHCTBHE. 3amucaTh B OOIIEM BHJIE
uHTerpayibl  Jlfoamenst Ui OMpeAeNieHHWs BBIXOJHOTO HAMPSOHKEHUS 1M Ha KaKIOM U3
paccMaTpuBaeMbIx y4acTKOB. OO0CHOBATh MPUMEHEHUE UCIIONIB3YEMBIX ()OPM HHTETPAJIOB.
2) IlpoBecTu pacdeThl BEIXOTHOTO HATPSHKCHHS HA KaXJIOM YJacTKe.
3) IlpoBecTn pacyeT HampsDKEHHUS HA TPAHHUIAX KaKIOTO M3 y4AaCTKOB WHTETPUPOBAHUS U IO
MOJTYYCHHBIM 3HAYEHUSM Ka4€CTBEHHO IMOCTPOUTH I'PaUK BHIXOHOTO HAIPSDKCHHS.

Bunem Nel?2

1. Pacuer pexxuma cuMMETpUYHON TpeX(a3zHOH 1enu P HECUMMETPUYHOM HaIPSHKECHUH.

2. YcnoBus CONpPSDKEHUS BEKTOPOB HAIPSHKEHHOCTH W HMHAYKIMU JJICKTPUYECKOTO IOJS Ha
rpaHMIaX pasziena AByX Cpe/l.

3. PaccumTaTh HaNpsOKEHHOCTh MOJSA M TOTeHIWan B Toukax Mi, Mz, Mz, Ms BOIM3M
JIBYXIPOBOJAHOW JIMHUU C paguycaMu TMPOBOJOB I=2,5 MM, HaxoJslIelcs MOJ MOCTOSHHBIM
HanpspbkenneMm U=10 kB. OnpenenuTs eMKOCTh JTUHUU. Pa3mMepsl JaHbl B MM.
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Bunem Nel3
1. BelpaskeHue 3Heprud MarHUTHOTO TIOJISl Yepe3 BEKTOPHBIN MOTEHITHAI.
2. XapakTepuCTUYECKHE MapaMeTPhbl YUETHIPEXIIOTIOCHUKOB.
3. Jns 3amaHHOM DIEKTPUYECKON IenmM HEeCHHYCOWAAIbHOTO TOKAa HW3BECTHHI MapaMeTphI:
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u(t)=14,67sinwt+5sin3wt B; =200 pax/c; R1=5 Om; R2=10 Om; L1=10 mI'#H; i(t)=1,33sin5wt B.

L2
Ry R
L;
e Cpl —=
U, }— Up;
U

Tpeoyemca:

1) OnpenenuTs mapaMeTpbl PEAKTUBHBIX 3JeMeHTOB 1ienu Lo u Ci.

2) OnpenenuTs MTHOBEHHBIC U JCHCTBYIOIINE 3HAYEHUSI TOKOB BETBEH.
3) IlocTpouTh BEKTOPHYIO AUArpaMMy TOKOB M HaIPSKEHUH.

ITo pe3yabTaTaM OoTBeTa Ha IK3aMeHe BbICTABJIAETCH:

— 36-40 OamoB, ecaM MPaBWIBHO BBHITMOJIHEHO TPAKTHYECKOE 3aJaHue, W MPH OTBETEe Ha
BOTIPOCHI IK3aMEHAIIMOHHOTO OWJieTa M Ha JOTOJHHUTENBHBIE BOIPOCHl OOYUYAIOMIMKACS
MOKa3aJl, 4TO BIIA/ICET MATEPUATIOM M3YYEHHOW NHUCIUIUINHBI, CBOOOJHO TPUMEHSIET CBOU
3HaHUS ISl OOBSCHEHUS PA3IMYHBIX (PAKTOB WM PEIICHUS 3a/1a4;

— 26-35, ecnu TpPaBWIIBHO BBHITOJIHEHO TPAKTUYECKOE 3aJaHWEe WM B HEM JOIYIICHO HE
6osee 0J1HOM OMIMOKH, KOTOpasi Obljla CaMOCTOSITETILHO MCHpaBiieHa 00y4YarouMcs, U MIpH
OTBETE Ha BOIPOCHI JK3aMEHAIIMOHHOTO OWieTa W Ha JIOTOJHUTEIBHBIE BOIPOCHI
00yJaromINiics JOMYCKAaeT HeTpyOble OMNOKH;

— 20-25 GamnoB, eciii B BBIITOJIHEHHOM TTPAKTHYECKOM 3aIJaHUH JIOMYIICHBI TPYOble OITHOKH,
KOTOpBIE 3aTe€M HCIPaBICHBl OOy4JalOMIMMCS TIPM YYacTHH DSK3aMEHaTopa WM
MPAKTUYECKOE 3aJ]aHNe HE BHITIOJIHEHO B MOJTHOM 00beMe, HO 00YJaOIIHIICS CMOT JIOBECTH
pelieHre 10 KOHL@ MpH y4acTUM SK3aMEHaTopa, W B OTBETaxX Ha BOIPOCHI
9K3aMEHAIMOHHOTO OMJIeTa TOMYIICHBI OIHOKH.
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