MMUHHCTePCTBO HayKH U BbICIero oopa3osanusi P®
degepanbHOE roCyJapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/IbHOE YUpeK/eHHe
BBICIIIEr0 00pa30BaHUsd
«HanuoHanbHBIN UCC/IeJ0BaTeIbCKUHU YHUBepcuTeT « MIOW»
®umnan PIr'vOyY BO «HNY «M3MN» B r. Bosbkckom

Hamnpasienue nogroroBku: 13.03.02 DieKTpo3HepreTrka 1 371eKTPOTeXHUKA

HanmeHoBaHue o0pa3oBaTe/IbHON NMPOrpaMMbl: DJIEKTPO3HEPreTHYeCcKHe CUCTeMbl M IU(POBbIe TeXHOJIOTHH,
IlndpoBeie cucTeMbl pesieHON 3alUThl U aBTOMATUKH, ['MAp03/IeKTpocTaHMM W IU(POBBIE TeXHOJIOTHH,
HHTe/1eKTya/IbHasA BO300HOB/IAeMasi FJHepreTuka

YpogeHb o0pa3oBaHus: GaKka/laBpUaT

®opma o0yueHuUs: OUHas

Pabouas nmporpamMma no AUCHUIUIHHE (MOJY/TI0)
TEOPETUMYECKUWE OCHOBBI 3JIEKTPOTEXHUKU

Bnok: Bbaok 1. «IuciunianHbl (MOAYIH)»
YacTb 00pa3oBaTe/IbHOI NPOrpaMMbl O0sizaTe/ibHasA
MHjeKc JMCUMIUIHHBI 10 y4e0HOMY IUIaHy b1.0.14
3 cemecTp — 5;
TPpyA0eMKOCTb B 3aUeTHBIX eAMHHIAX: 4 cemecTp — 5;
Bcero - 10
YacosB (Bcero) no yuegHoMy IJIaHy: 360
3 cemecTtp — 32 yaca;
Jlekum 4 cemectp — 32 yaca;

BCero - 64 uaca

3 cemecTp — 16 yacos;
ITpakTHUueckue 3aHATUA 4 cemecTp — 32 yaca;
Bcero - 48 uacos

3 cemectp — 16 yacos;
JlaGopaTopHbie padoThbI 4 cemectp — 16 uacos;
BCero - 32 yaca

3 cemectp — 80 uaca;
4 cemectp — 64 yacos;
Bcero - 144 yacos

CamMocrosTe/bHasi pa60Ta

BKJ/IFOUas:

3 cemectp — 20 yacos;
PI'P 4 cemectp — 20 yacos;
Bcero - 40 yacos

KyPCOBBI€e MPOEKTHI (pabOoTHI) Yue0OHBIM IUIAHOM He MPeJyCMOTPEeHbI

IIpomexyTouHas aTTecTanys:

3aueT C OI[eHKOM

3 cemecTp — 2,5 yaca;
3K3aMeH 4 cemecTp — 2,5 yaca;
BCero - 5 4acoB

3aliTa KypcoBOro IIpoeKTa/paboTsl

Koutponas:
3 cemectp — 33,5 yaca;
3K3aMeH 4 cemectp — 33,5 uaca;
Bcero - 67 yacos

Bo/okckuun 2022



MPOrPAMMY COCTABHIT:
3aseyrownii kadenpoil DuepreTnxy,

AR
K.T.H., JOIEHT \ E.I'. 3ennna
(0HHOCTD, YIEHAA CTEMEHE, YICHOE IRAHNHE ) (ndanmce) {pactmthpoRKa noJamkcH )
. f . .
JapenyromHi kadenpoil JHepreTHKH !W E.I'. 3ennna
(naseaHme Kadienpe) (rofnmcs) (pacirdiponKa NOLIHCH)

PykosoguTens o0pasoBaTelbHOH NporpaMmsl  DIEKTPOIHEPreTHYECKHE CHCTEMEI H LU(poOBLIE
TEXHOJIOTHH

JouenT kadeaps JHepreTHKH,

K.T.H., JOIIEHT B.H. Kypeanos

([ A0KHOCTE, YHEHAR CTEMEHE, YUEH0E IBAINNE) (pacmmfiposka noamwes )

Pykosogutens ofpasopatensHoll mporpaMmil  LlHpoBeie  cHcTeMBl  peneiiHolf  JammTe H
ABTOMATHKH

3apenmytommi kadenpoii DHepreTHrH, f o
K.T.H., IOIIEHT \ E.I'. 3enuna
(MO TAHOCTE, VUCHER CTENEHL, YHEHOE TRINHHE ) (hanmen) (pacundpoRKa NOITHCH)

Pykosojmutens obpazosatelbHoil nporpaMmel [HAPONIEKTPOCTAHIMHE H UH(pPOBEIE TEXHONIOTHH,
HuTennekTyansHasa Bo3obHOBIAEMAA SHEPTETHKA

HouenT xadenpsl JHEPreTHKH, g

K.T.H., IOLEHT / Q/ﬁ’@/ H.B. Baiinaxosa
(A0GKHOCTS, YHEHAA CTEMCHE, YUEHOE IBAHAC ) {nunnn:i;f (pacwmdposka noanwen}

COI'JTACOBAHO:

3arenyionmii Kacenpoii JHepreTHKH 'Wf E.I'. 3enuna

(HEBanme Kode 1pe) (MOANHEL) (pacurndporKa HoanucH)



1. IE/IN 1 3AJAYN OCBOEHUSA JUCITATIVINHBI

Ilenb ocBoOeHUs] AMCLMILIMHBI — M3y4YeHHe OCHOBHBIX TOHATHUM W 3aKOHOB 3/IEKTPOMarHUTHOTO MOJSl U TEOPUM 3/IeKTPUUECKUX M MarHUTHBIX Lierew,
METO/IOB aHajiM3a Lerel MOCTOSIHHOTO Y MepeMeHHOr0 TOKOB B CTAlJMOHAPHBIX Y MEPeXOAHbIX Pe)KMMax; YCTAaHOBUBIIUXCS Y MEPeXO/HbIX PeXXUMOB Lierneu C
pacrpe/ie/ieHHbIMUA NapaMeTpamMy; MO3HAaKOMHUTBHCSI C OCHOBHBIMH 3aKOHaMH 3/IeKTPOMarHUTHOIO TOJIsl, MeTOaMU pacueTa 3/eKTPUUeCKOr0 U MarHUTHOTO
TI0JIEN.

3agauM AMCIUITUHBI

- OCBOEHME MeTOJOB pacueTa >/IeKTPUYECKUX Lerel C COCPelOTOUeHHbIMHU (3/IEKTPUYECKUX M MAarHWUTHBIX, JIMHEMHBIX W HeJIMHeWHBbIX Lernen
TOCTOSIHHOT O, TTePEMEHHOr0 TOKa- 0iHO(a3HbIX U Tpex(asHbIX) U pacrpe/ie/ieHHbIMU [TapaMeTpaMu B CTaLlMOHAPHBIX U MePeX0HbIX peXKumax;

- W3yuyeHHUe COBPeMEeHHbIX MeTO/OB pacyeTa U MOJe/TMPOBaHUS 3/IEKTPUUYECKUX LieTlel, OCHOBAHHBIX HAa KOMITbIOTEPHBIX TEXHOJIOTUSIX.

dopmupyembie y obOyuarolierocsi KOMMeTeHIMM U 3aljlaHMpPOBaHHbIe pe3y/abTaThl 00ydeHHs TI0 AUCLUIUIMHE, COOTHeCeHHble C MHAMKATOpPaMH

JAOCTI)KeHHs KOMIIeTeHIUMH:

KO}:[ U HAMMEHOBaHHE€ KOMIIETEeHIIUN KO}J[ U HAMUMEHOBAHHUE UHAUKATOPA BaﬂﬂaHI/IPOBaHHBIE pe3y/1bTaTbl 06y‘-lEHl/IH
AOCTH)XKEHUA KOMIIETEHLIUN
OITK-4. Crioco6eH HCo/Ib30BaTh OIIK-4.1. Wcnonb3yer MEeTO/IbI 3HAThb:
METO/IbI aHA/IN3a U MOJ|e/IHPOBAHHSI aHanM3a ¥ MOJe/MPOBaHUs JTMHEUHBIX - cbyH,qameHTaUm:HbIe 3aKOHbI 3/IEKTPOTEXHUKU 3/IEKTPUUECKUX U
57eKTPHUECKNX LieTlell 1 3/1eKTpudeckux | ¥ HEMHEMHBIX LiEMeH MOCTOSHHOTO M | MArHMTHBIX LIEMeH, OCHOBHbIE MeTOJpI aHalusa M pacyera TOKOB M
MaITI|H repeMeHHOro TOKa. HanpspKeHWH TIpU  CTALMOHApHBIX TIpOLeCcCax B 3JIEKTPUUECKUX U
MAarHMTHBIX LersiX;
yMeThb:

— BBIOJIHATH aHA/M3 M pacueT TOKOB U HAMpsDKEHUH B
9/IEKTPUUECKUX  LeMsIX TMPH  TOCTOSHHOM W CHHYCOW/ATbHOM
BO3/IeiICTBHU B YCTaHOBUBIIIEMCS PEXKUME;

— MO/IeIMPOBATh JIMHEeWHbIe W HEeJWHEHHbIX I[eMMd TOCTOSIHHOTO M
TIepeMeHHOr0 TOKa;

— PaCCUUTBHIBAThL JTMHEHHBIE 37IEKTPUUECKHE 1[eMH C MepUOUUeCKUMHU
HECHHYCOUZATIbHBIMU HaTPSDKEHUSIMUA ¥ TOKaMHU;

— TIPUMEHSITb OCHOBHBIE YDaBHEHHs, TEePBUUHbIE W BTOPHUHBIE
rapaMeTpbl, OIMKUCBHIBAIOI[ME UETHLIPEXIOMIOCHUKM, K WX aHalIu3y u
pacuery;

— pacCuMTLIBaTh HECMMMETPHUHbIe Tpex(asHble L[eMd C TOMOLIbIO
METO0/Ia CHMMETPHUUHBIX COCTABJISIOIINX;




Koa v HauMeHOBaHHe KOMIIETEeHI[UHN

Kop 1 HauMeHOBaHHe MHANKATOPA
JOCTYDKeHHUSA KOMITeTeHI[MH

3anyiaHHpOBaHHbIE Pe3y/IbTaThl 00yueHus

OIIK-4.2. Vcrionb3yeT MeTOAbI pacueTa
MepexoHbIX MPOLIeCCOB B /IeKTPUUECKUX
LIeMsIX [IOCTOSIHHOT'O U IIepeMeHHOr0 TOKa.

3HaTh:

— MeToApl pacyeTa IIepPexXOJHBbIX IIPOL[eCCOB B  JIMHEHWHBIX
5/IEKTPUYECKUX LieMsX B YCTaHOBMBILMXCS pe)XUMaxX MpPU Pas3IUuHbIX
BH/|aX UCTOUHUKOB SHEPIUY;

yMeThb:

— paccuuThIBaTh Mepexo/Hble MPOLeCChl B TMHEUHBIX 3/1IeKTPUUeCKUX
L|eMsIX NPY pa3/INuUHbIX BU/JjaX UCTOUHUKOB SHEPrUU

OIIK-4.3. [IpumeHsieT 3HaHUS1 TEOPUU
3/1eKTPOMAarHWTHOIO I10J1s1 U Lierieii C
pacripefie/leHHbIMM NTapaMeTpaMHu.

3HATh:

— OCHOBBI TEOpWUU TMOCTOSIHHOTO, MepeMeHHOI0 3/IeKTPUYeCKOro M
Mar"HuTHOTO IT0JIel;

— TeOpHIO Lierel C pacripefie/ieHHbIMY TTapaMeTpamMu

yMeThb:
- TIPUMEHSITh OCHOBHBIE ypaBHeHHUH, OTHMChIBAIOLIHE
3/1eKTPOCTaTUUeCKoe, MarHUTOCTaTU4YeCcKoe U repeMeHHOe

3/IeKTPOMarHUTHOe T10Jie, K UX aHa/M3y U pacuery;

— TIPUMEHSITb OCHOBHBbIE YpaBHEHWs, ONHWCHIBAIOIME IIeMu C
pacripefie/ieHHbIMU TlapaMeTpaMM B YCTaHOBUBILEMCSI W T1€pPexX0JHOM
peXXrMax, K UX aHaJIM3y ¥ pacyeTy




2. MECTO JUCIIUIVIMHBI B CTPYKTYPE OIIOII BO
JuciunivHa OTHOCHUTCS K 00si3aTeslbHOM uacTH, O0Ka AWCIMIUIMH 1 TI0 HarpaBJieHHIo

noAarotoBkd  bakamaBp  13.03.02  OnekTposHepreTMKa M 3/7eKTpPOTexHUMKa  (mpoduiu:
OJ/eKTpO3HepreTuuecKkre CUcTeMbl M LM(pPOBble TexHOJOTMH, LludpoBbie cucTembl peseiHON
3alUThl U aBTOMAaTHKW, ['MApPO3/€KTPOCTAaHIMU U LM(pOBble TeXHONOruH, VHTennekTyanbHas
BO300HOBJIsSieMasi JHEPTeTHKA).

OucuuriiHa 6a3upyeTcss Ha C/IeAYIOIMX AUCLUIUIMHAX: «Bpiciiasi MmaTeMaTka», «DU3UKa»,
«HpopmatrKa».

Pe3ysibTaThl 00pa3oBaHus, TIOJy4YeHHble TIPU OCBOEHWM [AUCLUIUIMHBI, HEOOXOAWMBI TIPU
M3yueHUH JUCLIMIVIMH CrieL{dani3alii U BbINOJHeHUU BbIMTyCKHOW KBaMM(pPUKALIMOHHOW paboThI.



3. CTPYKTYPA N COAEPXXAHUE JUCIIUIIVINHBI
3.1. CTpyKTypa AMCLUI/IMHBI

OO0r11as1 TPY0eMKOCTb AMCLMITIMHEI cocTap/isieT 10 3aueTHbIX euHMIL, 360 YacoB.
p T = PacripesieneHne Tpy0eMKOCTH pa3zena (B yacax) Mo BUZam
Ne A37€71 AHCLIAITTAHEL. g n Y g yueOHO¥ paboThl Cojiep>kaHre CaMOCTOSITeNIbHON paboThl
dopma IpoMeXXyTOYHO# aTTecTariu Yo & =
/T ne e G KOHTaKTHast KoHT
(no cemecmpam) gel O CP
Jlek | IIp | JIab | KIIP | UKKII | TIA -poJib
3 cemecTp
1 | DnekTpruecKue ey MOCTOSIHHOTO TOKa U 37 3 12 6 4 ) ) ) 15 ) [1], cTp. 263-269, 283,
MeTO/IbI X aHaJTH3a. [3], cTp. 9-19
2 DJIEKTpPAUYEeCKHE LeNH CUHYCOUIaTbHOTO [1], cTp. 177-200, 224-232,
33 3 8 4 6 - - - 15 -
TOKA ¥ 0COOEHHOCTH UX aHaIu3a [3], cTp. 64-70
3 | Lenu TpéxdasHoro ToKa 1 aHa/lInu3 ux [1], cTp. 177-200, 224-232,
TapaMeTpPOB B Pa3/IMUHbIX YCIOBUSX 32 3 7 4 6 - - - 15 - [3], cTp. 64-70
paboThl
4 | MarHuTHbIe 1leM UX 3aKOHBI ¥ aHaJIi3 22 3 5 2 - - - - 15 - [2], cTp.110-111
5 | PacuétHoe 3asiaHue 20 3 - - - - - - 20 - CoriacHO rpadWKy BbITTOJTHEHHSI
6 | Ok3ameH 36 3 - - - - - 2,5 - 33,5 IToaroroBka K 5K3aMeHy
Hroro: 180 3 32 16 16 - - 2,5 | 80 33,5
4 cemecTp
7 | MeTogm CUMMETPUUHBIX COCTaBJISIOLIHX. 12 4 2 3 3 - - - 4 - [1] m.6 cTp.105-119
JIvHelHbIe 11eNU C TTePUOANUeCKUMU [2] cTp. 400-422
8 | HecuMHyCOM/A/IBHBIMU HAIPSDKEHUSIMU U 13 4 3 3 3 - - - 4 - [1] cTp. 124-138
TOKaMHU.
[TepexopHble TIpOLieCChl B TMHEHHBIX [2] . 14-1 cTp 427-429, 11.14-7 cTp. 451-459
9 28 4 6 8 4 - - - 10 -
/IEKTPUYECKUX TETISTX [1] cTp. 264-336
10 | YeTbIpexnoaOCHUKHY B IMHEWHOM pEXXUMe 16 4 6 4 2 - - - 4 - [1] cTp. 220-261
11 Llenu ¢ pacripesiesieHHBIMY TTapamMeTpaMy B 30 4 8 8 4 ) ) ) 10 ) [7]: 4.1, Tn. 1-4
YCTaHOBMBIIEMCSI U TIEPEXO/THBIX PEsKUMAX
12 JneKTpocTaTUyecKoe ToJie. 8 4 2 2 ) ) ) ) 4 ) [5]:4.3,T'n.1, 2,[1]: T'n.1,6,13,14
MaruuTrocraTiuecKkoe 1oJe [5]: 4.3, T'n. 3[1]: I'n. 6,15
13 YpaBuenws Jlaraca u [Tyaccona 17 4 5 4 ) ) ) ) 8 ) [5]: 4.3, Tn. 1, [1]: T'n. 15
ITepeMeHHOE 37IEKTPOMarHHATHOE T10JIe [5]: 4.3, T'n. 4-6 [1]: I'n. 8,9,21
14 | PacueTHoe 3ajjaHue 20 4 - - - - - - 20 - CorJyiacHO rpauvKy BbITIOJTHEHUSsI
DK3aMeH TIPOBOZAWTCS B MUCbMEHHOU (hopme 1Mo
15 | Oxsamen 36 4 - - - - - 2,5 - 33,5 OuIeTaM C MOC/IeYIOUIMM YCTHBIM OTBETOM
Hroro: 180 4 32 32 16 - - 2,5 | 64 33,5
Bcero: 360 3-4 64 48 32 - - 5 144 67




3.2. KpaTtkoe cogep)xaHue pas3/jeioB
3 cemecTp
1. MemoObl aHaau3za snekmpuyeckux yeneti NnoOCmosiHHO20 mMokKa

OcHoBHble ormpefieneHus. Krnaccudukaiusi 1ierneil. JIvuHeliHble 37eKTpUUecKue LeMd Co
CcoCpeJJOTOUeHHBIMM MapaMeTpaMu (MOCTOsIHHBIE). OCHOBHbIE 3ajlaud TeOpuu lierieid. MaeanbHbii
vctouHuk J/IC (HanpsbkeHUs) W uZeasbHbIA MCTOUHMK TOKa. Ilpocrelilliie cxeMbl 3aMelljeHHs
peasibHbBIX 3JIEMEHTOB LielK, COCTaB/IsieMble C IOMOLBIO W/jeabHbIX 37IeMEHTOB.

OHepreTHuecKuii 6aaHC B 3JIEKTPUUYECKUX LIETISAX

OcHOBHbIE TIPUHLIUAIIBI ¥ TEOPeMbl TEOPUU 3/IeKTPUUeCKUX Lernei. [IpUHLUIT cyrneprno3uuyn
(MeTop Hanmoxenusi). Ornpeznenenue Ko3dduirieHToB MeToAa HasmoxxeHus. Criocod pacyéra Lernu ¢
MOMOLLBI0 MeTOoZla HaloKeHus. [IpyHIMN KomneHcanuu. MeToJ KOHTYPHBIX TOKOB U Y3JIOBBIX
noTeHLManoB. MeTog IByX y3/10B

Teopema 00 akTMBHOM [ABYXIO/tOCHUKe. (MeToz 3KBUBajieHTHOro reHeparopa). Ilepesaua
37IeKTPUUECKOUN SHepruM OT aKTUBHOTO ABYXITO/IFOCHMKA K TTACCUBHOMY JIBYXITOTFOCHUKY.

HenvHeliHble 31eKTpryecKue Liery MOCTOSIHHOTO TOKA U MeTO/bl UX pacuéTa.

2. Dnekmpuyeckue yenu cuHyCcouodaabH020 MOKA U 0COOeHHOCMU UX dHAAu3d

ONeKTpuYeckre Lenu CHHYCOWJA/TbHOTO TOKAa, WX OCHOBHbIE 371eMeHTbl W IapaMeTphbl.
KowmrmiekcHbIM (CMMBOIMYECKHI) METO/, pacyéTa 3/IeKTPUUYeCKUX Liereld CUHYCOWJA/JbHOTO TOKa.
KowmmiekcHoe comnpoTtuBnenue. IlociefoBarenbHble CXeMbl 3aMeLleHUsl  JIBYXITOJIFOCHUKOB.
KowmmnniekcHasi mnpoBogumocTb. OCHOBHbIe TeOpeMbl W TNPUHLIUMBL [Ji  pacuéra Lemnen
CUHYCOU/IaNTbHOTO TOKa. BekTopHbIe 1 Tororpaduyeckue fuarpaMMbl.

Pe3oHaHC B UensX CUHYCOMJAJIbHOTO TOKa. Pe30oHaHCHble KpUBbIe W UYaCTOTHbIE
XapaKTePUCTUKY JBYXIIOOCHUKOB. [lyanbHble Liernu

Mo1HOCT B LieNM CHHYCOMZA/IBHOTO TOKA. banaHC MOIIHOCTel Lieny CUHYCOWJAanbHOIO
TOKa.

3. Llenu mpéxcha3zHoeo moka u aHaau3 ux napamempos 8 pa3Au4HblX yc108Usx pabomnbl
OnekTpuueckue 1enu TpéxdasHoro Toka. CxeMbl coe[UHEHUsI UCTOYHHKOB, MTOTpebuTeselt 1
COOTHOLLIEHUS B TPEx(a3HbIX LernsiX. AHanu3 TpéxdasHbIX Lierneil Mpyu pa3nuyHbIX BUAX Harpy3Ku.
AHanu3 aBapUiHbIX CUTYyalMi B TpéxdasHbIX Lensix. MOILHOCTD B LieMnsx TPpEx(asHoro ToKa U
CIIOCOOBI €€ N3MepeHusl.

4. MazHumHble yenu ux 3dKOHbl U aHA/AU3
MarHvutHOe moJie KaTylukh C TOKOM. (depprvMarHUTHble Marepuasbl B MarHAUTHOM IIOJIe.
MarHuTHbIe eI ¥ 3aKOHbI MAarHUTHBIX LIeTIei.
MarHuTHOe 10J1e KaTyLIKUA C CUHYCOWJa/JbHbIM TOKOM. CaMOMHAYKLUS ¥ B3aUMOUHAYKLVSL.
MarHuTHO-CBsi3aHHble KaTylIKU. PacuéThl 1jeneil CMHYyCOWJalbHOTO TOKA C MarHUTHOCBSI3aHHBIMU
Karyiikamu. VaeanbHblil TpaHchopMaTop.

4 cemecTp
7. Memod cumMmempuyHbIX cOCmMaessouux

Pa3noxkeHrne HeCUMMeTPUYHOM Tpex(a3HOW CHUCTeMbl TapMOHUUECKUX HaMpsyKeHUH U TOKOB
Ha CUMMeTPUYHbIe COCTABJISIIOIIVE TIPSMOM, 0OpaTHOW U HYJIeBOHM TOC/ieioBaTeibHOCTeH. MeTof,
CUMMETPHUYHBIX COCTaBJISIOLMX. KOMIUIEKCHbIe CONpPOTHUB/IEHUS 3/1eMEHTOB Tpex(a3HOU Lienu
TOKaM IPSIMOii, 0OpaTHOM U HYJIEBOM T0C/Ie[j0BaTe/IbHOCTeN. Buibl MEeCTHON HeCIMMETPHH.

8. JluHeliHble yenu ¢ nepuoduYecKUMU HeCUHYCOUOANbHbIMU HANPAHCEHUAMU U MOKAMU

ITpencraBneHre HerapMOHMUYECKHWX TepUOJMYECKUX HalpsbKeHWH W TOKOB B BHJe
TPUrOHOMeTprYecKoro psiga dypre. 3HaueHMs HerapMOHHMYECKUX TOKOB M HallpSDKEHUM U HX
V3MepeHHe: CpeJiHee 3a Mepuo/l, CpeJiHee M0 MOAY/II0, MaKCMMa/bHOe U JIeHCTBYIOIIlee 3HaueHusl.
KosdduiieHTs! (OpMBI, aMIUIMTYAbI, UCKa)KeHUs] U TapMOHUK. MOIHOCTb NPU NepUOUYeCcKUX
HafpsDKeHUsIX WM TOKax: aKTHBHAs, peakTWBHas, mojHas. Ko3dduiumeHt MoigHocTH. Pacuer
C/IOKHBIX JIMHEMHBIX Llerell C BBICIIMMM TapMOHMKaMHU MeTOJOM Hajo)KeHUsl. Pe3oHaHCHbIe
sIBJIEHUsI U UX TIPUMeHeHHe B MPOCTeNInX (puabTpax Jyisi MPOMyCKaHUs B HAarpy3Ky Orpejie/IeHHbIX
rapMOHUK HampspKeHWH U TOKOB. Y C/IOBHUS IOSIB/IEHUS BBICIIMX FapMOHUMK B Tpex(as3HbIX LIersix.
@asnple D/JC ¥ /MHelMHble HaMNpsHKeHUs C BBICIIMMM TapMOHMKaMU. ['apMOHMKM NpsSMOH,
oOpaTHOW W HyJIeBOW T0OC/eloBaTe/TbHOCTe. PacueT CHMMETPUUHOTO peXWMa JIMHeHHBIX
Tpex(a3HbIX Lierel ¢ BbICIIMMU rapMOHUKAMHU.




9. IlepexoOHble Npoyecchl 8 AUHEUHbIX 31eKMpUYecKUx yensx

[TepexosiHble TIPOLIECCHI B JIEKTPUYECKMX IlemsX. KommyTanusi ¥ cKaukoobpa3Hoe
V3MeHeHVe HafpshKeHWM U TOKOB. 3aKOHbl KOMMYTalLMW. Y C/IOBUSI BO3HUKHOBEHMS TepeXOHbIX
nipoijeccoB. JIuHeliHble aud@epeHiuanbHble  ypaBHeHUs. Kiaccuueckuii MeTos — pacueTa
Tepexo/iHbIX TpoleccoB. [IpuHYX/eHHble W CBOOOZHbIE COCTABJISIOLHE HarpsDKeHHH U TOKOB,
KODHU XapaKTepPUCTUUEeCKOTO ypaBHEHWS, He3aBHUCHMMble W 3aBUCHMble HauajbHble YC/IOBUS.
OcobeHHOCTH pacyeTa Tiepexo/IHbIX TPOLIeCCOB B LIETISIX MePBOro nopsigka. IlocTossHHasi BpeMeHU U
JUIATE/ILHOCTh  TIEPEXOZHOTO TIpoliecca. ATepUOAUYEeCKH, KPUTUUECKHMM | KojebaTe/bHbIN
DPEe)XUMBI TI€PeXOJHOTO TMpoljecca B LeMsX BTOPOrO MOpsiJKa. YTJOBas YacToTa CBOOOJHBIX
Kosiebanuii. OO6O0OIeHHbIe 3aKOHBI KOMMYyTal[u. OrepaTopHbI METOZ pacueTa TepexOJHBbIX
TIPOLIeCCOB B JIMHEeWHBIX 1ensix. [Ipeobpa3oBanust Jlaraca, oriepaTopHbie M300paXkKeH s OCHOBHBIX
GyHKI[MI ¥ TeopeMa pa3/ioyKeHWsi [Jisi OThICKaHWsl OpWUTMHAa/a T0 K3BECTHOMY OIepaTOPHOMY
n30bpakernto GyHKIMA. OriepaTopHble CXeMbl 3aMellleHus TMHeHHBIX 3/1eMeHTOB. 3aKoHbl OMa U
Kupxroda B onepaTopHoii opme.

10. YemblpexnonroCcHUKU 8 NUHEUHOM pexcume

[TaccuBHBIE Y aKTUBHbIE UETHLIPEXTIOMIOCHUKU. Y paBHeHUs B ¢opme A. Pexumbl X0/10CTOTO
X0Za U KOpOTKOro 3ambikaHus. T u Il — oOpasHble CXeMbl 3aMelleHUs [TaCCUBHBIX
YeThIPeXTOJIFOCHUKOB. BX0oHOe 1 BbIXO/IHOe cONPOTUB/IeHUs1. CUMMeTPUUHbIE U HECUMMeTPUYHbIe
YeTbIPeXMO/OCHUKU. OrpeseneHre KO3QQUIMEHTOB UeThIPEXIIO/FOCHUKOB. XapaKTepUCTUYecKre
rapamMeTpbl YeTbIPeXITOFOCHUKOB. PeXXxum corsiacoBaHHOM Harpy3ku. OmpejieieHMe BXOJHBIX
COTIPOTUBJIEHUI UeTHIPeXITOMFOCHUKOB. CriocoObl coeflHEHUsI UeThIPeXITOIFOCHUKOB: KaCKaZHoe,
rocJie/joBaTeIbHOe, rapasuiesibHoe, MoC/IeloBaTe/IbHO-TNIapasiiebHoe, rapasienbHo-
nocsiefioBatresibHoe. OCHOBHBIE TIOHATHS U KiacCUdUKaLys QUIbTPOB.

11. Ifenu c pacnpedeneHHbIMU napaMempamu 8 YCmaHo8UBWEMCS U Nepex0O0HbIX PeHcuMax

Y CTaHOBUBILMICS TapMOHWYECKU PeXXUM OJHOPOJHOW yMHUM. Beryive BosiHbL. PexXumbl
OJJHOPOZHOM JIMHMM TIpY TapMOHWUECKUX HampsDKeHUsiXx U Tokax. OpHopopaHas iuHusi Ge3
nckakeHui. OfHopogHast TMHYS 6e3 MoTeph TPY FApMOHUYECKHX HAIpPsDKeHUSIX U TOKaX. PeXXUMBI
OJJHOPOZHOM /MHMU 0Oe3 1oTeph. [lepexofiHble TMPOLECCHl B OAHOPOJAHBLIX JIMHUSX 0e3 TOTepb.
BktoueHre OfIHOPOJHOW /JWHWK 0e3 TOoTepb Ha IOCTOSTHHOe HampsbkeHue. OTpakeHHe W
TIpe/IOMJ/IEHHE BOJTH B OJTHOPO/HBIX JTMHUSX Oe3 MOoTeph.

12.9n1ekmpocmamuyeckoe nose. MazHumocmamuyeckoe nose

ONeKTPOMarHuTHOE TioJjie. Y CJIOBUSI COMPSDKEHUs] BEKTOPOB HArpsDKEHHOCTU U UHAYKLUU
3/71eKTPUYECKOro 0/ Ha FPaHMLax pasziena JByX cpejl. DjeKTpuueckoe mnoJje avrnoss. [Tose ogHoM
U JBYX 3apsDKeHHbIX ocell. Ilome AByXmpoBogHOM JuHMK. MeTtop u3obpaxenuii. [Tosie 3apsiga,
HaxozsIerocss BO/mM3u mpoBogsiei miockocTu. [lose 3apsifa, HaxoZsInerocsi BOIM3U TJIOCKOU
TIOBEPXHOCTH pa3jesia JIByX AW3TIeKTPUKOB. V300pa’keHHe TOUeuHOro 3apsiia B TPOBOZSIIEH
cdepe. Metoj, uHBepcuu. [loTeHuyanbHble Ko3dduiyenTsl. [1epBas rpymnmna dopmyn Makcsesnna.
EmkoctHble Ko3duiivenTsl. Bropas rpynma ¢dopmyn MakcBesna. HacTuuHble eMKOCTH. TpeTbs
rpynna ¢gopmyn Makcsesnna. [ToTeHiManbHble KO3 GULMEeHTbI BO3AYILIHBIX JIAHUN.

3akoHbl OMa B uHTerpanbHOl U AuddepeHipanbHoi dopmax. ITpaBuna Kupxroda u 3akoH
Ixoynsa-Jlenua B gud@epeHanbHOM (opme. OeKTpUueckoe Tojie B TMPOBOJSIIEN cpefe.
DneKTpuYecKoe 1moJjie B HeCOBepPIIeHHbIX AU3/IeKTPHUKaX.

OcHOBHble  XapaKTEePUCTHKU MarHUTHOTO TI0/S. YCJOBUS  CONPSDKEHUSI  BEKTOPOB
HarnpsDKeHHOCTU W WHAYKLUM MarHUTOCTAaTHYeCKOro TMOJs Ha TpaHMLax pasfena [BYX Cpef.
CkansipHblli OTEHLIMaA MarHUTHOTO T10J151. BeKTOPHBIN MOTeHLMan MarHATHOTO ToJisl. MarHUTHBIN
MOTOK Y SHEPrusi NoJisl. Y paBHEHUe TMHUM MarHUTHOW MHAYKLWWA. AHa/IOrUsi MarHUTOCTaTUUeCKUX
Y 3/IeKTPOCTaTUUeCKUX 3a/jau.

13. ¥Ypaenenus Jlanaaca u IlyaccoHna. IlepemeHHOe 31eKmpoMd2HUmMHoe nosje

YpaBHenusi Jlarnaca u Ilyaccona. Metogsl pacueta mnosneil. Meton ®Pypbe peleHus
muddepeHIMATBHBIX YPaBHEHUM B UACTHBIX TPOU3BOHBIX. L[UAMHAD B OJHOPOAHOM BHELIHEM
niosie. IIpoBoAsAIMiL 11ap B OAHOPOAHOM TToJie. [IM3/1eKTprUUeCcKUii 1iap B OAHOPOAHOM ToJie.

YpaBHeHus1 miepeMeHHOro Tiosis. [lepeMeHHOe MarHUTHOe T10Jieé B TOHKOW TMPOBOJSIIEN
riactiHe. CpefiHsisi MarHUTHAsi TIPOHULIA@MOCTb. MarHUTHbIe MOTepHu. ['TyOrHa NMPOHUKHOBEHUSI.
[ToBepxHOCTHBIM 3¢ GdeKT B LUWIMHAPUYECKOM TIpoBofe. [IW3/NeKTpUKU B TepeMeHHOM TioJie.
[T10THOCTB MOJIHOTO TOKA B lepeMeHHOM Tosie. JluanekTpuueckye notepy. ['paHruHbIe yC/I0BUSI Ha




TOBEPXHOCTH paszena JBYX HeCOoBepILIeHHbIX [IM3/1IeKTPUKOB. Pacrnipoctpanenue
3/IEKTPOMAarHUTHBIX BOJIH B  Ju3nekTpuke. [ljockve BOMHBI B M30TPOIHBIX  Cpefax.
3amnasjpIBarolye MoTeHLMa/ bl IepeMEeHHOr0 3/1eKTPOMarHUTHOTO TTOJIS.

3.3. Tembl MpaKTUYECKHX 3aHATHI

3 cemecTp
1. DxBUBaJ/IeHTHbIe 1TPeoOpa30BaHusl B 3/IEKTPUUYECKUX LIeTIsiX.
2. PacuéT napaMeTpoB 3/1eKTPUUeCKHUX Liellel C UCI0/Ib30BaHNeM ypaBHeHUI Kupxroda.
3. KontposibHasi pabota Nel-2. Tema — OKBUBajieHTHbIe TIpe00Opa30BaHUs B 3/IEKTPUUECKUX LIETIsIX
MIOCTOSTHHOTO TOKa. OrpeZiesieHne rapaMeTpoB 3JIEKTPUYECKUX Lierled IMOCTOSIHHOTO TOKA C OHUM
VICTOYHUKOM 3JIEKTPUUECKOM SHEPTUU.
4. PacuéT napaMeTpOB 3JIEKTPUYECKUX LjeTlel MeTOI0M KOHTYPHBIX TOKOB.
5. Pacuét nmapaMeTpoB 3/IeKTPMUECKUX Lierleii MeTOJOM Y3/I0BbIX NMOTEHLMaZioB U MeTOZO0M JIBYX
Y3J/I0B.
6. KonrponbHasi pabora Ne3. Tema — Oripe/iesieHrie TOKOB B BETBSIX Pa3BETB/IEHHBIX 3/IeKTPUUECKUX
Lered C MCo0/ib30BaHMeM 3akOoHOB Kupxroga, MeToZoM KOHTYPHBIX TOKOB M  Y3/IOBBIX
MOTeHLaIOoB.
7. PacuéT npoCThIX Lierel CUHYCOUIaIbHOIO TOKaA.
8-9. Pacuer pa3BeTB/IeHHbIX lieled CHHYCOWJATBLHOTO TOKa. IlocTpoeHre MOTeHLUA/IbHON
BEKTOPDHOU iarpaMMBbl.
10. KontposibHast pabora Ned. Tema — OmpeziesieHre MapaMeTPOB BETBU 37IeKTPUUECKOU IL[eTTH
CUHYCOW/Ja/bHOIO TOKaA.
11-12-13. PacuéT TpéxdasHbIX Ljeneil MpU CUMMETPUYHBIX U HECUMMETPUYHBIX PEXKUMaX.
14. I'pacpriueckrie MeTO/bl pacueTa HeJIMHEHHbIX LieTeil MOCTOSIHHOTO TOKa.
15. I'padho-aHanuTHUECKUI METO/, pacueTa pa3BeTB/IeHHOM MarHUTHOM LiemHu.
16. KontponbHas pabora Ne5. PacueT MarHUTHBIX LieTIel.

4 cemecTp
1-2. MeTos, CMUMMETPHUUHBIX COCTABJISFOLUX.
3. KontposbHast pabota Ne6. Tema: MeToz CHMMETPUUHBIX COCTaB/ISFOIIHX.
4-5. JIvHeliHble L[eNM C HerapMOHUUeCKUMU NepUouueCKUMU HarpsKeHUsIMUA Y TOKaMU.
6. KontposibHast pabora Ne7. Tema — JInHelHbIe 1[eMH C TIEPUOJUUECKUMH HECUHYCOHU/IaTbHBIMU
HarpsDKeHUsIMUA U TOKaMU.
7-8. PacueT nepexo/iHbIX MPOLIECCOB B JIMHEMHBIX LIENsIX B LEMsAX MMePBOro MOpsi/iKa K/1aCCUUeCKUM
MEeTO/ZIOM.
9-10. PacueT nepexoAHbIX MIPOLIECCOB B JIMHEWHBIX LETISIX B LIETMSIX BTOPOrO MOPsi/iKa KIaCCUYeCKUM
MEeTO/ZIOM.
11. KonrtponbHasi pabota Ne8. Tema — PacueT mepexofHBIX MPOILECCOB B IIEISAX BTOPOTO IMOPsKa
KJ/IaCCUYeCKUM METO/IOM.
12-13. PacueT nepexo/{HbIX MPOLIECCOB B JIMHEUHBIX LEMSAX B LIEMsIX OlepaTOPHbIM METOI0M.
14. KontponbHast pabota Ne9. Tema — PacueT repexo/iHbIX IPOLIECCOB B ILIEMsIX MEPBOT0 TOpsiAKa
OrnepaToOpPHbIM METOZ0M.
15-16. Onpegenenre K03 PUIIMEHTOB UeTbIPEXTIOTFOCHUKOB.
17-18. OnpenesieHre XxapakTepUCTUUECKHX ITApaMeTPOB UeTbIPeXIIOIFOCHUKOB.
19-20. Pacuét 1ierneii c pacripezie/ieHHbIMU TlapaMeTpaMU B YCTAaHOBUBILIEMCST PeXKHUMe.
21-22-23. PacuéT 1ernel ¢ pacnpejeeHHbIMUA IapaMeTpaMH B MePeX0JHOM PeKUMe.
24-25. PacueT TOKOB ¥ HarpsbKeHUH 1Py riepexozHoM Tipoijecce B IIPIT B /10601 MOMEHT BpeMeHH.
26. KonrponbHasi pabota Nel0. Tema — Pacuet mepexofHbIX TIPOIIECCOB B KOHI[e JIMHUU B TIEITAAX C
pacrpe/ie/leHHbIMU [lapaMeTpaMu.
27. PacueT 3/1eKTpOCTaTU4eCKOro IoJis.
28. PacueT MarHUTOCTaTUYECKOT'O T1OJISL.
29. Pacyet 3/1eKTpOCTaTUYeCKOr0 T10J1s1 TIOCTOSTHHOT'O TOKa.
30. YpaBHenus Jlamiaca u IlyaccoHa.
31-32. PacueT nnepeMeHHOI'0 3/IeKTPOMarHUTHOI'O MOJIA.



3.4. Tembl 1a00paTOPHBIX PadoT
3 cemecTp
Vi3mepenHus ¥ rpeoOpa30BaHus B 37IEKTPUUECKHUX LIelsx (2 yaca).
AHanu3 3/1eKTpUYeCcKOom 1LjeMi MeTO/I0M Hajlio)KeHus. (2 yaca).
VccnenoBaHve Hepa3BeTBAEHHBIX Liellel CUHYCOM/IaIbHOTO TOKa (2 yaca).
WccnenoBaHue pa3BeTB/IEHHBIX Lierlell CUHYCOMAIBHOTO TOKa (2 yaca).
VccnenoBaHue pe3oHaHca B LEMsIX CUHYCOW/AIBHOTO ToKa (2 vaca).
UccnenoBanue TpéxdasHbix 1jeneii (6 uacos).
4 cemecTp
WccnefoBaHre CUMMETPUYHBIX COCTaBISIOL{MX HECUMMETPUYHOM CUCTeMbI TOKOB (3 yaca).
WccnenoBaHre HeCUHYCOM/IabHBIX HAMPSDKEHUH U TOKOB B 3/IEKTPUYECKUX 1ersix (3 yaca).
WccnefoBaHue anepuouueckoro paspsifia KoHeHcaTopa (2 yaca).
WccnenoBaHue KosiebaTelbHOTO pa3psijia KOHAeHcaTopa (2 4acoB).
WccnefoBaHNe NTaCCUBHBIX UeThIPEXTIOMIOCHUKOB (2 yaca).
Pe>xumbl paboThI AJTMHHON TMHUM Oe3 TioTepb. CTosTure BOJTHBI (2 yaca)
Pe>xuMbl pabOoThI IJIMHHOM JIMHUM C TIoTepsMu. [Ipsimble 1 0OpaTHbIe BOJ/HBI (2 yaca).
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3.5. Temsl pedepaToB
PedepaTb! yueOHLIM TIJIAHOM He IpeyCMOTPEHB.

3.6. TembI pacueTHbIX 3a/JaHUI
3 cemecTp
PacueTHoe 3aiaHKe Ha TeMy: «PacuéT 5/1eKTpUUecKUXx Liereii» (Mo BapyuaHTaM) B IBYX UacCTsIX:
- yactb 1 «PacyéT 3/1eKTprUecKUx Liereii MoCTOsTHHOTO TOKa»;
- yacTb 2 «PacuéT 3/1eKTpUUecKux Liereil CHHYCOUATbHOTO TOKa».
4 cemecTp
PacueTtHoe 3asaHue Ha TeMy: «PacuéT repexo/HbIX MPOLIECCOB B JIMHEWHBIX 3/€KTPUUECKUX
Lensax» (1o BapyuaHTam).

3.7. TeMbI KypCOBBIX IPOEKTOB W/IH KyPCOBBIX padoT
KypcoBoii mpoekT (KypcoBasi pabota) yueOHBIM IJITaHOM He TIpe/lyCMOTpEH.



3.8. CooTBeTCTBHE B HUIX KOMIIETEHI[UH Pa3/ie/ioB AMCIUIUIUHBI U (opMUpYeMbIX

3 cemecTp
Howmep 1 HaMeHOBaHWe pe3y/IbTaToOB 00pa30BaHuUs 10 WHpexc Howmep pa3zena AUCLUIIMHGI (B COOTBETCTBUHU C 11.4.1) DODMEL KOHTDOJSL
JUCHUTUTHHE (B COOTBETCTBHUM C pa3fiesioM 3) KOMIIETEeHLIUU 1 2 3 4 5 6 P P
3HaTh:
(byHAamMeHTaTbHBIE 3aKOHBI 3/IeKTPOTEXHUKU Tectbl Ne 1...5
3/IEKTPUYECKUX U MAarHUTHBIX Ilereii, OCHOBHbIE KoHrposbHbIe pabotsl Ne 1...5
MeTO/Ibl aHa/i3a U pacueTa TOKOB W HampspKeHUi Tpu OIlK-4.1 X X X X X X OTueThI 110 1ab0PaTOPHBIM
CTallMOHApHBIX [polleccax B  37eKTPUYECKUX U paboram Ne 1...6,
MarHUTHBIX LIeMsixX pacueTHOe 3a/laHue, 5K3aMeH
Ywmerts:
BLITIOJIHATH ~ pacueT TOKOB U  HAlpsDKeHWH B
3/IeKTPUYECKUX uenﬂxu rnpu TIOCTOSTHHOM u OIK-4.1 X X X X X X KoutposbHbIe pabotsl Ne 1...5
CUHYCOUJIAIbHOM BO3J|eMICTBUM B YCTaHOBUBILEMCS pacueTHoOe 3a/laHye, 3K3aMeH
peXXUMe
MOJlelMpoBaTh JIMHeWHble U  HeJWHeMHbIX Iienu KoHnrposnbHble pabotsl Ne 1...5
TOCTOSIHHOTO U NTePeMEHHOTr0 TOKa; OMK-4.1 X X X X X X OTueTsl 110 1abOpPaTOPHLIM
paboram Ne 1...6,
pacueTHoOe 3a/laHue, 3K3aMeH
Bcezo uacos Ha pazden ducyuniuHbl (8 coomeemcmeuu ¢ n.4.1) 37 33 32 22 20 36




4 cemecTp

Howmep pa3gena gucourivHb

Homep 1 HauMeHOBaHWe pe3y/ibTaToB 00pa30BaHUs Wnpekc (B cooTBeTCTRMM € 11.4.1) DODMEI KOHTDOJS
T0 AUCLMIVIMHE (B COOTBETCTBUU C PaszesioM 3) KOMIIeTeHLMH - 8 9 10 11 B - 1 3 12 15 16 P P

3HaThb:

(dyHJamMeHTa/IbHbIE 3aKOHBI S/EKTPOTEXHHMKHA OIlK-4.1 Tectsi Ne 6.7

S/IeKTPUUECKUX M MArHUTHbIX Lerel, OCHOBHbIE « « « « « KOHTpObHbIe pa60T;>1 Ne 6,7,10

MeTOZBI aHa/lu3a MU pacueTa TOKOB U HampsDKeHU - - - - -

IIpU CTaLMOHAPHBIX IIpoLieccax B 3/1eKTPUUECKUX U Ordetei o na6. paboram No 7,8,11,12,13

MarHUTHBIX L[esX; Jrsamen

MeTOABI pacueTa NepexoAHbIX MPOLIeCCOB B

JIMHEeWHBIX 37IeKTPUUECKUX 1IeMsX B Kontpoburie paGorsi Ne 8,9,10

OIIK-4.2 - - X - X - - - - X OTueTsl 10 J1JabopaTopHbIM paboTtam Ne 9,10,

YCTaHOBUBLLIMXCS PeXKUMax IPY Pa3/IMUHbIX BUJAX PACIETHOE 3A1AHKE, AK3AMEH

HWCTOYHHUKOB SHEPIrUu

OCHOBBI ~ TEOPMH  MOCTOSHHOTO,  IEPeMEeHHOro OIK-4.3 ) ) ) ) ) X X X ) X Tectrl Ne 8,9

/1IeKTPUUYECKOr0 M MarHUTHOT'O MOJIel; 9K3aMeH

TeOpHIO LieTel € pacrnpefie/ieHHbIMY NlapameTpaMuy OIK-4.3 ; } ) _ X ) ) ; _ X Tect Ne 7, KontposbHast pab6ota Ne 10
9K3aMeH

YMeTh:

pacCuMThIBaTh JIMHEKHble 3/7eKTPUUYecKue Lienu C KonTponeHasi pabota Ne 7

IepuoJu4eCKUMU HeCUHYCOU/IA/IbHBIMU OIlK-4.1 - X - - - - - - - X OrtyeT 1o 1abopaTtopHoii pabote Ne 8,

HarpsDKeHUsIMU U TOKaMH 9K3aMeH

TIPUMEHSTh OCHOBHbIE YpaBHEHUs], MEepBHUYHbIE U Tectel Ne 6

BTOPHUYHbIE rapameTpbl, ONMCHIBAIOLME OIIK-4.1 - - - X - - - - - X Ortuet no 1aboparopHoii pabore Ne 11,

YeThbIPeXII0/FOCHUKHY, K UX aHa/Iu3y U pacuery 9K3aMeH

paccuMTHIBaTH HECUMMETPUYHbIe Tpexda3Hble Iienu KonTponeHasi pabota Ne 6

C TIOMOLLIBIO MeTO/la CUMMEeTPUUHBIX COCTaBJISAOIINX OIlK-4.1 X - - - - - - - - X OryeT 1o 1abopaTopHoii pabote Ne 7,
9K3aMeH

pacCcuMThIBaTh Mepexo/Hble MPOLECChl B JMHENHBIX KonTposnbHbie paboTsl Ne 8,9,10

J7IeKTPUYEeCKUX LelsaxX Ipy pas3/MyHbIX BUZAX OIIK-4.2 - - X - X - - - - X | Oruetsl no y1aboparopHbiM paboram Ne 9,10,12,13,

VICTOYHUKOB SHEPrUu pacueTHOe 3aJaHue, 9K3aMeH

TIPUMEHSITh OCHOBHBIE YPaBHEHUs], OMUCHIBAIOLHe

371eKTPOCTaTUYeCKOe, MarHUTOCTaTUYEeCKOe U OIK-4.3 ) ) ) ) ) X X X _ X Tectsr Ne 8,9

TepeMeHHOe 3/IeKTPOMarHuTHOe T0J1e, K UX aHalInu3y JK3aMeH

U pacyerty;

MIPUMEHSATb OCHOBHBIE YPaBHEeHMUs], ONUChIBAIOLIe Tect Ne 7

LIeMIX C pacrpe/ie/leHHbBIMU ITapaMeTpamMu B OIK-4.3 ) ) _ ) X ) ) ) _ X KourposbHast pabora Ne 10

YCTaHOBUBLLEMCS ¥ [IePeXOHOM peKuMax, K UxX Ortuets 110 1abopatopHbiM paboram Ne 12,13,

aHa/n3y U pacueTy JK3aMeH

Bcezo uacos Ha pazden ducyunauHbi (8 coomeemcmauu ¢ n.4.1) 12 13 28 16 30 8 8 8 20 36




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOYHBIE CPEJICTBA /I
KOHTPOJIA OCBOEHUA PE3YJ/IbTATOB OBPA3OBAHUA 110 UCIIAIIVIMHE
(TEKYIIUMA KOHTPOJIb YCIIEBAEMOCTH, ITPOMEXYTOUYHASI ATTECTAIIUA
I10 N"TOI'AM OCBOEHUS JUCIIAITVINHBI)

17151 KOHTPOJIS pe3y/ibTaToB 00pa30BaHus POBOJSTCS:

3 cemecTp

— TeCTUPOBaHue:

Tect Nel «AHanu3 371eKTpUYeCcKuX Lienei MOCTOSSHHOTO TOKa»
Tect Ne2«IIpocThie Ljeny CHHYCOMaabHOI0 TOKa»

Tect Ne3 «Pa3BeTB/IéHHbIe Lie[ CHHYCOUIAJIBHOIO TOKa»
Tect Ne4 «Pe3oHanc B RLC-1jernsix CMHyCOHaIbHOrO TOKa»

Tect Ne5 «TpéxdaszHbie Lieru»
— KOHTPOJIbHbIE pa6OTI)II

Kp Nel «OKBUBasieHTHbBIE IPeO0OPA30BaHMS B 3IEKTPUUECKUX 1[EMSIX TTOCTOSTHHOTO TOKa»
Kp Ne2 «OmnpeziesieHre mapaMeTpOB 3/IeKTPUUECKUX 1ieTeil MOCTOSSHHOTO TOKA C OJHUM MCTOYHUKOM
3/1eKTPUYECKOW SHEPrUr»
Kp Ne3 «OmnpeziesieHre TOKOB B BeTBSIX Pa3BeTB/IEHHBIX 3/IeKTPUUECKUX LieTeil C UCI0J/Ib30BaHUeM
3akoHOB Kupxroda, MeTo/[oM KOHTYPHBIX TOKOB U y3/I0BBIX ITOTEHIIUAIOB»
Kp Ned «OnpeziesieHre napaMeTpOB BeTBHU 3JIeKTPUUECKOM L[elTM CUHYCOU/JabHOTO TOKa»
KP Ne5 «PacueT MarHUTHBIX Lierei»
— OTYeThI JJaAbopaTOPHBIX paboT;
Oruert nio JIB 1. Vi3mepeHus ¥ mpeoOpa30BaHus B 3/IEKTPUUECKUX LIETISIX
Otuet no JIb 2. AHa/13 3/1eKTPUUECKO 1T MeTO/I0M HasloyKeHHsI
Otuet no JIb 3. UcciegoBaHue Hepa3BeTB/IEHHBIX Liellell CUHYCOMAIbHOTO TOKA.
Ortuert no JIB 4. VccriefoBaHyie pa3BeTBAEHHBIX LieNlell CUHYCOUIaTbHOTO TOKa
Ortuet 1o JIb 5. VccieoBaHre pe3oHaHCa B LETIX CUHYCOMJaTbHOIO TOKa.
Otuet no JIB 6. ViccrieoBanue Tpéxdas3HbIX 1ierei.
— pacueTHoe 33fiaHue «PacuéT 3/1eKTpUUeCcKUX Liernel (110 BapraHTam)»;
— 5K3aMeH.

4 cemecTp
— TeCTHUPOBAHUE;

Tect Ne6 «UeThIpexmo/itoCHUKY B JIMHEHHOM PEKUMeE»
Tect Ne7 «llenu ¢ pacripefie/leHHbIMU NTapaMeTpaMU B YCTaHOBUBILIEMCSI PEJKAME»
Tect Ne8 «3DnekTpocTtaTrueckoe U MarHUTOCTaTUUECKOe T1071e»

Tect Ne9 «YpaBHenus Jlariaca v Ilyaccona. [lepeMeHHOe 3/71eKTPOMarHUTHOE T10J1e»
— KOHTPOJIbHBIE PabOoThI:

KP Ne6 «MeToz, CMMMETPUUHBIX COCTaBJISIOILIUX»
Kp Ne7 «JIvHeliHble Ljeny C IepuojuueCcKUMU HeCUHYCOUA/IbHBIMU HaIIPSDKEHUSMU Y TOKaMU»
KP Ne8 «PacueT nepexoHbIX IIPOLIECCOB B LIeMsAX BTOPOro MOpsKa KIaCCUYeCKUM MeTOL0M»
KPp Ne9 «PacueT nepexoHbIxX IIPOLIECCOB B LieIIsIX [1ePBOro M0psiKa OrlepaTOpPHbIM MeTOL0M»
KP Nel0 «PacueT nepexo/iHbIX MPOL[ECCOB B LieMAX C paclpe/eeHHbIMU [1apaMeTpaMu»
— 3aIUTHI JIAOOpaTOPHBIX paboT;
Otuer no JIb 7. VccrneoBaHe CUMMETPHAYHBIX COCTABIISIOIINX HECUMMETPUYHOM CUCTe-Mbl TOKOB
Ortuet o JIB 8. MlccnenoBaHue HeCMHYCOUA/IBHBIX HANIPSUKEHUHA U TOKOB B 3/7IeKTPUUEC-KUX LIernsix
Ortuer 1o JIb 9. VccnefoBaHue anepuouueckoro paspsifia KoHaeHcaTopa.
Oruert no JIB 10. VccnefoBanue KosebaTeibHOTO paspsifia KOHZieHcaTopa
Ortuet 1o JIb 11. VMccnenoBaHre MaCcCMBHBIX YETHIPEXIT0/IF0CHUKOB.
Otuert 1o JIB 12. Pe;kuMbl pab0ThI AJTMHHOM JTUHUM 6e3 1oTephb. CTosiurie BOJIHEI.
Oruet o JIB 13. PexxuMbl paboThI JJIMHHOM JTMHUU C TT0TepsiMu. [IpsiMbie 1 0OpaTHBIE BOJTHBI
— pacueTHoe 3aJjaHue «PacuéTr rnepexoHbIX MPOLECCOB B TMHENHBIX 3/1eKTPUUECKUX Liernsix» (1o
BapuaHTaM);
— 3K3aMeH.



Ilpumeuanue: BapuaHTbl TeCTOB, KOHTPOJIbHBIX paboT, 0T4YeTOB Js1abOpaTOpHBIX paboT,
PaCUeTHOTO 3a/IaHUsT PUBOATCS B (DOHZAX OLIEHOUYHBIX CPE/ICTB.

[Tpome)xyTOuHasi aTTeCTaLysi 110 UTOraM OCBOEHHUSI AVUCIUTUIMHBI — K3aMeH.

OLieHKa 3a 0CBOeHHe JUCLIUIIMHBI, OTIpe/iesisieTCs KaK OL[eHKa Ha 9K3aMeHe.

B npunoxxeHve K JUMioMy BBIHOCHTCS OLIeHKA 3a 4 ceMecCTp.

5. YYEBHO-METOJUYECKOE 1 MHO®OPMAIIMOHHOE OBECIIEYEHWE

JUCILINIIVINHBI
3 cemecTp

5.1. IleyaTHble M 3/IeKTpOHHbIe u3jaHuA:1l. becconos JI.A. Teoperuueckre OCHOBBI
3/IEKTPOTEXHUKU. DeKTpUueckue Lenu: YueOHUK [Jisi BY30B. - 9-e u3/jaHUe, repepaboTaHHOe U
JoriosiHeHHoe. — M. : Beiciiag mkosa, 1996. — 638 c.

2. OCHOBBI 37IEKTPOTEXHUKUA W 3MEKTPOHUKH [D/eKTpoHHBIN pecypc] : yueb. mocobue / B. B.
l'openoB [u Ap.]. — OnekTpoH. TekcToBble AaH. — M. : BepnuH : [Jupekr-Megua, 2015. — Pexxum
noctyma: http://biblioclub.ru/index.php?page=book view&book id=364587

3. Briukos, FO. A. CripaBOYHUK 110 OCHOBaM TeOpPeTUUeCKOW 3/1eKTPOTEXHUKH [D/1eKTPOHHBIM
pecypc]: cripaBouHHK/ FO.A. BbIUKOB - 371eKTpOH. TeKcToBbIe faH. — CII6. : Jlanb, 2012. - Pexxum
pocrymna: http://e.lanbook.com/books/element.php?pll id=3187

4. AtabekoB I'.l1. TeopeTuueckre OCHOBBI 37IeKTPOTEXHUKHU. JIMHEelHbIe 3/1IeKTpUYecKUe Liernu:
Yueb. mocobue. 8-e usg., crep. — CII6. : Jlanb, 2010. — 432 c.

5. beneukuii, A.®D. Teopus /MHEWHbIX 3/IeKTPUUECKUX 1lereld [DneKTpOHHBbIN pecypcl:
yuebHuK /A.®. Benergnii - DyeKTpoH. TekcToBble AaH. — CII6.: Jlans, 2009. - Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll id=710

4 cemecTp

5.1. TleuaTHble M 3jeKTpoHHble M3faHusA:1l. Heliman, B. [0. Teopernueckue OCHOBBI
JM1eKTPOTEXHUKM B TIpuMepax M 3ajadyax Y. 4. JIvHelHble 53/IeKTpUYECKUe  LieH
HEeCHHYCOHW/IaTIbHOTO TOKa [DneKTpoHHBIN pecypc] : yueb. mocobue / B. FO. HeiimaH. - DneKTpoH.
TeKCToBble JaH. — HoBocubupck : HI'TY. , 2011 - Pexkum goctyma: http://biblioclub.ru/index.php?
page=book&id=228781

2. OCHOBBI 37EKTPOTEXHUKUA M 3MeKTPOHUKHU [D/eKTpoHHBIN pecypc] : yueb. mocobue / B. B.
CopenoB [u gp.]. — 5-e u3f., crep. - DJEKTPOH. TEKCTOBbIe JaH. — M. : Bepnun : Jupekr-Menua,
2015. — Pexxum pocrymna: http://biblioclub.ru/index.php?page=book view&book id=364587

3. Becconog, JI. A. TeopeTrueckrie OCHOBBI 3/IEKTPOTEXHUKH. DJIeKTPUUECKHe LeMH : yueOHUK
n1st By30B JI. A. BeccoHOB. - 9-e u3f., mepepa6. u gor. — M. : Beicinias mkona. , 1996 — 638 c.

4. TeopeTueCcKWe OCHOBBI  3/IeKTPOTeXHUKU. HeinHeliHble  3/1eKTpUYeCKHe  LIeMu.
OneKTpoMarHuTHoe mose : yueb. mocobue / I'. Y. AtabekoB [u ap.]. — 6-e u3g., crep. — CII6. :
Jlans. , 2010 — 432 c.

5. Atabekos, I'. . TeopeTrueckrie OCHOBBI 37IeKTPOTEXHUKU. JIMHelHbIe 3/1eKTpruuecKre Leru :
yueb. mocobue / I'. . AtabekoB — 8-e u3g,., ctep. — CII0. : Jlansb., 2010 — 592 c.

6. Heliman, B.FO Teopernueckue OCHOBBI 3/I€KTPOTEXHWKM B TIIpUMepax M 3ajauax
[DnekTponHblii pecypc]: yue6HOe mocobue U. 3. UeThIpexmoytOCHUKA W TpexdasHble Lernu. /
B.FO.HeiimaH - DsieKTpoH. TeKcToBble AaH. — Hoocubupck: HI'TY, 2010. - Pexxum pgoctyma:
http://biblioclub.ru/index.php?page=book&id=228780

5.2. JIunieH3MOHHOE ¥ CBOOO/{HO PacrpoCcTpaHseMoe MPorpaMMHoe ofecrieueHue:

Office.

5.3. VIHTepHeT-pecypchl, BK/IOUYas npodeccHoHa/IbHbIe 0a3bl JAaHHBIX M WH(OPMAI[OHHO-
CIIpaBOYHbIE CUCTEMBI:
YuuBepcureTckasi nHbopMarmoHHas cuctema «POCCHS» https://uisrussia.msu.ru
CripaBouHO-TIpaBoBasi cucreMa «KoHcynbTaHT+» http://www.consultant-urist.ru



http://www.consultant-urist.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

CripaBouHo-TipaBoBasi cucteMa «['apaHT» http://www.garant.ru

ba3a mannbix Web of Science https://apps.webofknowledge.com/

ba3sa maHHbIX Scopus https://www.scopus.com

[TopTan oTKpbITHIX faHHBIX Poccuiickon ®eseparmu https://data.gov.ru

basza OTKpBITBIX [JaHHbIX MWUWHUCTEpPCTBA TpyJa M COLMaJbHOM 3amutel P®
https://rosmintrud.ru/opendata

ba3a manubix HayuHoti ssiektpoHHO# 6ubmmoteku eLIBRARY.RU https://elibrary.ru/

ba3a faHHBIX TPOQecCHOHANMbHBIX CTaHAAPTOB MUHUCTEPCTBA TPY/ja U COLIMAIbHOM 3all[UThI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Ba3bl JaHHbIX MUHUCTEepCTBA 9KOHOMUYeCKOro pa3Butusi PO http:/www.economy.gov.ru

ba3a oTKpbIThIX JaHHbIX PocrHmonuTopuHra http://www.fedsfm.ru/opendata

OnektpoHHast 6a3a faHHBIX «V3maTesbeTBO JlaHb» https://e.lanbook.com

denepanbHasi TocyAapcTBeHHasi MH(GOpMaIMoHHast cucteMa «HarMoHasmbHasi 37eKTpoHHast
oubsmmoreka» https://H36.pd

HatmoHambHbIN MopTan oHaH 00yueHust «OTKpeIToe 0bpa3oBaHue» https://openedu.ru

OnekTpoHHas 0a3a gaHHbIX "Polpred.com O630p CMU" https://www.polpred.com

Odurmanbhbii  caiit  @eflepabHOTO areHTCTBa [0 TeXHWUYECKOMY DeryJIMpOBaHUIO U
MmeTposioru http://protect.gost.ru/

OnekTpoHHast 6ubmoTeka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE JVCIHUII/INHBI

JIeKLIMOHHBIE W TIPAKTUYECKHe 3aHSTHS TIPOBOJAATCS B Y4YeOHBIX ayJMTOPHSIX, CHaOKeHHBIX
My/IbTUMEJUMHBIMUA CPeJICTBAMU /ISl UHTEPAaKTUBHOTO O0yueHHs, 000pYyJOBaHHBIX HArJISIAHBIMU
nocobusimy,  obopyJoBaHHMeM s TOKa3a  OOyvalolMX  MaTepuasoB,  CpeZACTBaMH
3BYKOBOCIIPOM3BE/IEHUs], JOCKOM ayJUTOPHOU, 000pyj0BaHUEeM [ijisl TIPe/ICTaBIeHUs] TTPe3eHTaLUH
(T71a3MeHHast TIaHe T, TTePCOHATLHBIN KOMITBIOTED).

Heobxoaumoe nporpaMMHoe obecrieueHre: cpejicTBa paboTsl ¢ mpe3eHTanusimu nakera Office.

JIabopatopHbie paboThI TPOBOAATCS B 1ab0paTOpvy JNMEKTPOTEXHUKHU U 3JIEKTPOHUKH.


https://ntb.mpei.ru/e-library/index.php
http://protect.gost.ru/
https://www.polpred.com/
https://openedu.ru/
https://e.lanbook.com/
http://www.fedsfm.ru/opendata
http://www.economy.gov.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
https://elibrary.ru/
https://rosmintrud.ru/opendata
https://data.gov.ru/
https://www.scopus.com/
https://apps.webofknowledge.com/
http://www.garant.ru/

ITpunoxenue A

BannbHO-peliTUHIOBast CTPYKTYpa AWCLUIIMHBI

TEOPETUYECKUWE OCHOBBI OJIEKTPOTEXHUKN

(Ha3BaHWe JUCLUIUIUHBI)

3 cemecTp

IlepeyeHb KOHTPO/IbHBIX MePONPUATHH TeKYII[ero KOHTPO/IA yCeBaeMOCTH 0 AMCIHILINHE:

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 «AHanmu3 371eKTpUYeCKUX Lierel MOCTOSIHHOTO TOKa»

Tect Ne2«IIpocTble Ljenu CMHYCOMalTbHOIO TOKa»

Tect Ne3 «Pa3BeTB/IéHHbBIE LTI CUHYCOWUJA/IbHOTO TOKa»

Tect Ne4 «Pe3onanc B RLC-nernsix cMHyCcOMaabHOr0 TOKa»

Tect Ne5 «TpéxcasHsbie 1jerm»

Kp Nel «OkBUBaneHTHbIe TIPe0OPa30BaHUS B IEKTPUUECKUX IIeITsIX MTOCTOSTHHOTO TOKa»
Kp Ne2 «OnpejenieHre napaMeTpOB 3/IeKTPUUECKUX Lierei MOCTOSTHHOTO TOKa C OJJHAM
VICTOYHUKOM 3JIEKTPUUECKOM SHePrUn»

Kp Ne3 «OnpefienieHre TOKOB B BeTBSIX Pa3BETB/IEHHBIX 3/IEKTPUUECKUX LieTei C
WCTI0JTb30BaHueM 3aKOHOB Kupxroda, MeToZjoM KOHTYPHBIX TOKOB U Y3/I0BbIX
MOTeHLIUAIOB»

Kp Ned «OrnpeziesieHre mapaMeTpOB BeTBH 3/IeKTPUUECKOM 1[eMU CUHYCOUJalIbHOTO TOKa»
KP Ne5 «PacueT MarHUTHBIX Lierei»

Ortuet 1o JIB 1. Vi3mMepeHus 1 npeoOpa3oBaHUs B 3/IEKTPUUYECKHX LIETISX

Otuet no JIb 2. AHamu3 3/1eKTPUYECKOM L1eM MeTO/I0M Hasl0)KeHHsI

Ortuert no JIB 3. ViccriefioBaHre Hepa3BeTBIEHHBIX LeTleil CHHYCOWJanbHOI0 TOKaA.
Ortuet no JIB 4. VccnenoBanue pa3BeTB/IEHHBIX Lieleil CUHYCOMAAJIBHOIO TOKA

Ortuer 1o JIb 5. MccnenoBaHre pe3oHaHca B LelX CUHYCOMalbHOIO TOKa.

Ortuer o JIB 6. VccriefoBaHue TpéxdasHbIX 1eTiei.

PacueTHoe 3afjaHue: «PacyéT 3/1eKTpuUecKrx 1ierel (1o BapuaHTaM)»

Buj npoMe)XyTOYHOI aTTecTalilu — 5K3aMeH

TpyI0eMKOCTh JUCIIUTIIMHEL = 5 3.€.

Pazpgen
e B T R A A RN A A R R = A
ga g2l SISl S el Els|slsls|sls|s)| 8
Z 5 KM: | x| X R R AR AR AR A AR AR AR
T £
DJIeKTpUUecKre Lenu
1 | nocrosuHOro TOKA U + i e s + |t |+
METO/Ibl UX aHA/IU3a.
D/IeKTpUUeCKHe 1[I
o | CHHYCOMJA/LHOrO TOKa R B + R I + |4
1 0COOEHHOCTH UX
aHamM3a
e Tpéxda3Horo Toka
Y aHa/IU3 UX
3 | mapameTpoB B + + +
Pas/IMUHBIX YCIOBUSX
paboThI
4 MarHuTHbIe 1[ely UxX . +
3aKOHbI U aHAJIU3
MuHuMambHpMi bammzaKM | 1 | 1| 1 (1 |1 (2|2 |22 |2 |2|2]|2]|2|2]|]2]13|20
MaKCHMa“"HHH(Sa“JII(;Z 202 2 2233|333 |3[3|3[3|3|3]|17]40




4 cemecTp

IlepeuyeHb KOHTPO/IBHBIX MEPONPHUATHH TEKYIIEro KOHTPO/IA yCIeBaeMOCTH M0 JUCIUIIINHE:

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 «UeTbIpeXII0/IF0CHUKU B IMHEMHOM DeKHMe»

Tect Ne7 «Ilenu ¢ pacripezie/ieHHbIMU [TapaMeTpamMu B YCTAHOBUBLLEMCS PEXXUME»

Tect Ne8 «DnekTpocraTueckoe ¥ MarHUTOCTaTUUECKOe T1071e»

Tect Ne9 «YpaBHenus Jlariaca u Ilyaccona. IlepemeHHOe 3/1eKTPOMarHUTHOE T10J1e»

KP Ne6 «MeToz, CMMMETPUUHBIX COCTaBJISIOLLIUX»

Kp Ne7 «JIuHeliHble Lienu C NepUOAUYECKHMH HECHHYCOWJalbHBIMU HAalpsDKeHUsAMU U
TOKaMU»

Kp Ne8 «Pacuer mepexoHbIX IpPOLIECCOB B LEMAX BTOPOro IOPsiAKa KJ/IaCCUYeCKUM
METO 0M>»

Kp Ne9 «Pacuer mnepexojHbIX IIpOLECCOB B LeMAX I1€PBOr0 IIOPsijKa OIlepaTOPHbIM
METO 0M>»

KP Nel0 «PacueT nepexo/iHbIX MPOL[ECCOB B LieMsAX C pacrpe/eaeHHbIMU [1apaMeTpaMu»
Otuet no JIB 7. ViccriefioBaHre CUMMETPHUYHBIX COCTABJISIOIIMX HECUMMETPUYHOM CUCTe-
MBI TOKOB

Ortuer no JIB 8. ViccrieoBaHre HeCMHYCOU/IabHBIX HAMPSDKEHUH U TOKOB B 3/IeKTpUYeC-
KUX Lersax

Otuer no JIB 9. VccrieoBanre anepuofUuecKoro paspsja KoHjeHcaTopa.

Oruet nio JIB 10. ViccienoBanue KosiebaTerbHOTO pa3psiia KOHAEHCaTopa

Ortuer no JIb 11. VccnenoBaHue MaCCUBHBIX Y€TbIPEXIIO/IIOCHUKOB.

Oruet nio JIb 12. Pexxumbl paboTh! JyIMHHOW TMHUK Oe3 roTepb. CTosTurie BOJTHBI.

Ortuert 1o JIb 13. Pe>xuiMbl paboThI AJIMHHOM JIMHUU € TIOTepsiMu. [IpsiMbie 1 oOpaTHbIe
BOJIHbI

PacuetHoe 3aziaHne: «PacuéT nepexo/jHbIX MPOLECCOB B TMHEUHBIX 3/IEKTPUUECKUX LIETISIX»
(Mo BapuaHTam)

Buj npoMe)XXyTOYHOI aTTecTallu — 5K3aMeH

Tpyn0eMKOCTb AUCLUIIMHBL = 5 3.e.

%é Pazzen MH,qucgEg;E;;;;a:‘.qg;rﬂ.g?%
égﬂmu“mﬂﬂ“ KMxmxxxxxxxEEEEEEEE%
1 Mertop CUMMETPHUYHBIX . . +
COCTAaBJISIIOLIUX.
JIuHeMHbIe 11eru C
o | TMepHOAHYeCKUMH + + 4
HEeCHHYCOU/IaTbHBIMU
HarnpspKeHUsIMUA M TOKaMH.
[TepexopHbIe TIPOLECCHI B
3 | JMHEHHBIX 3/IeKTPHYECKHX R R | F
Lersix
4 qubIPEXI'IOJ'[I-OCHI/IKI/IB + + 4
JIMHEMHOM peKuMe
Lenu ¢ pacripeseieHHbIMA
5 | MapameTpamu B + + + |+ .
yCTaHOBUBILEMCS U
Tepex0HbIX pe’KUMax
6 OneKTpocTaTUUecKoe MoJie. 4 4
MarsaurocTraTiyeckoe rnose
YpaBHenus Jlamiaca u
7 | Tlyaccona IepemeHHOe + +
3J1IeKTPOMAarHUTHOE T0JIe
MunuManeHpli Oayt3aKM | 1 (1 (1 (1 |2 |2 |2 |2 |22 |1|2|2|2|2|2|13|20
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MuHUCTEpPCTBO HAYKH M BbIcLIEro o0pa3osanus P®
denepajibHOE TOCyIapCTBEHHOE 0I0KeTHOE 00pa3oBaTe/IbHOE YUPEeKIeHUe
BbICLIEr0 00pa3oBaHus
«HanmoHanbHbIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»
®duauaa PI'bOY BO «<HUY «MIHW» B r. Bokckom

Hanpasienue noarorosku: 13.03.02 JjiekTpodHepreTuka M 3J1eKTPOTEXHUKA

IIporpamma OakanaBpuara: JieKTpodHepreTrudeckue cucrembl u ceru; Iudpossie
CHCTEMBbI peJIeHOM 3alMTBI M AaBTOMATHKH; ['MapoljieKTpocTaHUUMM M UHU(PPOBBIE
TeXHOJIOTHH

KBanudpukauus (cTeneHb) BINYCKHUKA: 0aKaJIaBp

dopma o0yueHusi: OUHas

OneHovHblie MaTepuaJibl 10 JTMCHUILIMHE

b1.0.14 TEOPETUYECKHWE OCHOBbBI JIEKTPOTEXHUKH

Boxcknii 2022



OHGHO‘IHHG MaTCpHraJIbl
O6y‘~IaIOHII/IMI/IC$I 3aIlJTaHUPOBAHHBIX

[0 JWCUUIUIMHE TpeJIHa3HauYeHBI
pe3yJIbTaTOB

oOydeHust

10 JUCHUITIINHE,

(bOpMHpOBaHI/IH 3aIlJIAaHUPOBAHHBIX KOMHeTeHI_[I/Iﬁ 1 YPOBHSA OCBOCHHA NUCHUILIIWHBI.

OHCHO‘IHI:IG MaTepHralibl 10 JUCHUIIJIMHEC BKIIOYAIOT OLNCHOYHBIC CPEACTBA JISA MPOBCACHUA

MepOHpI/IHTI/Iﬁ TCKYLICTO KOHTPOJIA YCIICBAEMOCTHU U HpOMCH(YTOqHOﬁ aTTCCTAall1H.

OneHo4nble cpeacrea Jid OHEHKH 3alllIaHUPOBAHHBIX Ppe3yJ/bTAaTOB Oﬁy‘lel{l/lﬂ nmo

AUCIHUILJIMHE, COOTHECEHHBIX ¢ HHANKATOPAMH JOCTH/KEHHsI KOMIIETeHIIHIi:

Kosl
3annaHupoBaHHBIC PE3yJIbTAThl OOYUYCHUS | MHIMKATOPOB O1LeHOYHOE CPEACTBO
M0 TUCIUTUINHE JOCTHKECHUS (TUI ¥ HAMEHOBAHUE)
KOMIICTCHIINHU
3 cemecTp
3HaTh:
HIAMEHTAJIbHBIE 3aKOHBI 3JIEKTPOTEXHUKHU
;IgeKiqueCKHx " MaFHI/ITHBI)I() emnei, Teerot Ne 1.5
Konrtpomnbnsie padotsr Ne 1...5
OCHOBHBIE METO/Ibl aHAJIN3a U PACUETA TOKOB
W HanpsKeHMA DM CTAIMOHADHBIX OIIK-3.1 OT4eTsl 110 JTa0OPATOPHBIM
pabotam Ne 1...6,
mpoueccax B 3JEKTPUYECKUX M MarHUTHBIX
pacueTHoe 3a/laHue, 3K3aMeH
LEMsX
YMmerb:
BBITMOJIHATH pacyeT TOKOB U HAIPSHKEHUN B
SMEKTPHIECKUX LEIX NPH HOCTOAHHOM H | (ype 3y Konrtpomnsnsie padotsr Ne 1...5
CUHYCOHMIaJIbHOM BO3/ICIICTBUH B pacueTHOe 3a/laHue, 3K3aMeH
YCTaHOBUBILIEMCS PEKUME
MOJICTUPOBATh JIMHEHHBIE W HEJIMHEHHBIX Kontponbabpie paboter Ne 1...5
LEIH MOCTOSHHOTO U MEPEMEHHOI0 TOKa; OTueTsl 110 1a00paTOPHBIM
OIIK-3.1
pabotam Ne 1...6,
pacueTHOe 3a/laHue, 3K3aMeH
4 cemecTp
3HaTh:
(yHIaMeHTallbHbIe 3aKOHBI AnnekTpoTexHuku | OIIK-3.1 Tectbr Ne 6,7
JJIEKTPUYECKUX W MArHATHBIX  IIeNeH, KonTponbubie paboTsl Ne
OCHOBHBIE METO/Ibl aHAJIM3a U pacyeTa TOKOB 6,7,10
W HampsDKeHUHW  TpU  CTAllMOHApPHBIX Otuetsl 1o 1126. pa6otam Ne
MpoLeccax B AJIEKTPUUYECKUX M MArHUTHBIX 7,8,11,12,13
LensiX; 9K3aMeH
METO/Ibl pacyeTa NEPEXOJHbIX MPOLIECCOB B KonTtponsHbie paboTsr Ne
JIMHEUHBIX SJIEKTPUUECKUX LETSIX B 8,9,10
YCTaHOBUBIIUXCS PEKUMAX IIPU Pa3IMYHBIX OIIK-3.2 OTueTsl o 1a60PaTOPHBIM
BUJAaX UCTOYHUKOB SHEPTUHU pabotam Ne 9,10,
pacueTHOE 3aJlaHu€E, SK3aMeH
OCHOBBI TEOPHH [OCTOAHHOTO, NEPEMEHHOTO | - 3 3 Tector Ne 8,9
JIEKTPUYECKOTO0 U MAarHUTHOT'O MOJIEH; 9K3aMeH
TEOPUIO  Ilemel ¢  pacrhpelne’leHHBIMU Tect Ne 7, KontponbHas
napameTpamu OIIK-3.3 pabota Ne 10
9K3aMeH
Ymersb:
paccuuThIBaTh JIMHEWHBIE JJIEKTPUYECKUE Konrponbnas padora Ne 7
enu c MEPUOAMMECKUMH | yoow- 3 Otuer no nabopatopHoit
HECHHYCOMJAIBHBIMU  HANIPSDKEHUSMU U ' pabote Ne §,
TOKaMU 9K3aMeH
NIPUMEHSTH OCHOBHBIE ypaBHeHus1, | OIIK-3.1 Tectbl Ne 6

2

JJIA  OHCHKH. JOCTHXKCHHA
oTara




Konsl
3annaHupoOBaHHBIC PE3yJIbTAThl OOYUYCHUS | MHIMKATOPOB O1eHOYHOE CPEACTBO
10 JUCLUIUINHE JOCTIKCHHS (TMI ¥ HAUMEHOBAHHUE)
KOMIICTCHIINHU

NEpBUYHBIE U  BTOPUYHBIE IapaMeTphl, Otuer no nabopatopHoOit
OIMCHIBAIOIINE YETBIPEXIOIOCHUKH, K HX pabote Ne 11,
aHAJIU3Y U pacyeTy 9K3aMEeH
paccUUThIBaTh HECUMMETPUYHBIE Konrponbnas padora Ne 6
Tpex(aszHbIe IeH ¢ TOMOIIBI0 METOAA OIMK-3.1 Otuyet no nabopaTopHOit
CUMMETPUYHBIX COCTaBIISIONINX ' pabote Ne 7,

9K3aMeH
paccuMThIBaTh IEPEXOJHbIE IPOLECCH B KonTtponbsHbie paboTsr Ne
JUHEUHBIX  DJJEKTPUYECKUX  LEeNsAX IpHU 8,9,10
pa3IUYHBIX BUJAX UICTOYHUKOB DHEPIUHU OIIK-3.2 OTueTsl 0 1a60PaTOPHBIM

paboram Ne 9,10,12,13,
pacueTHOE 3aJlaHu€E, IK3aMeH

MPUMEHSITh OCHOBHBIC YPaBHEHUS,
OIHCHIBAIOLINE JIEKTPOCTATHUECKOE, Tecrs Ne 8.9
MAarHuTOCTATHYECKOE U IEPEMEHHOE OIIK-3.3 SK3AMOH ’
3JIEKTPOMArHUTHOE T0JIe, K UX aHAIHU3Y U
pacuery;
IIPUMEHATHh OCHOBHBIE YPaBHEHH, Tect Ne 7
ONUCHIBAIOLINE LIETH C pacpeeICHHBIMU Kontponbnas padota Ne 10
rapaMeTpamu B yCTAHOBUBLIEMCS U OIIK-3.3 OTueTsl 0 1a60PaTOPHBIM
MEPEXOTHOM PEXKUMAX, K X aHAIU3Y U paboram Ne 12,13,
pacuery 9K3aMEH

Cozlepxcamle OLHCHOYHBIX CPEACTB. IIxana u KPUTECPUHU OLNCHUBAHUA

A) 1151 TeKy1LIero KOHTPOJIAA yCIIeBAeMOCTH:
3 cemecTp

— TECTUPOBAHHUE:
Tect Nel «AHanu3 >IEKTPUUECKUX LIETIEH TOCTOSTHHOT'O TOKa
Tect Ne2«IIpocTble 11eny CHHYCOUIAIBHOTO TOKA»
Tect Ne3 «Pa3BeTBiIEHHBIC IENTU CUHYCOUIATILHOTO TOKA»
Tect Ne4 «Pe3onanc B RLC-1iensix cMHyCOUJaIbHOTO TOKa»
Tect Ne5 «Tpéxdaznbie nenm»

— KOHTPOJIbHBIE PAOOTHI:
Kp Nel «DxBUBajIeHTHBIE TPeoOpa30BaHUs B JIEKTPHUUECKUX I[ETISIX TOCTOSHHOTO TOKa
Kp Ne2 «Ornpezenienne nmapaMeTpoB JIEKTPUUECKUX LETel MOCTOSIHHOTO TOKa C OJJHUM MCTOUYHUKOM
AIIEKTPUYECKON IHEPTUID)
Kp Ne3 «OrnipezenieHre TOKOB B BETBAX PA3BETBIEHHBIX JIEKTPUUYECKUX IENEH ¢ UCIIOJIb30BAaHUEM
3akoHOB Kupxroda, MeToJoM KOHTYpHBIX TOKOB U y3JIOBBIX TOTEHLIUATIOB)»
Kp Ned «Ornpezenienne nmapaMeTpoB BETBU IEKTPUUECKOM e CUHYCOMIAIBHOTO TOKa
Kp NeS «Pacuer MarHuTHBIX 1enei»

— OTYETHI JJA0OPATOPHBIX pabdoT;
Otuet no JIB 1. U3mepenus u npeoOdpa3oBaHus B SJIEKTPUICCKUX TETIAX
Otuer no JIB 2. AHanu3 37eKTPUUYECKON 1IEMU METOJIOM HAIOKEHHUS
Otuer no JIb 3. MccnenoBanue Hepa3BETBIEHHBIX LIETIEH CUHYCOUIATBHOTO TOKA.
Ortuer no JIB 4. VMccnenoBanue pa3BeTBIEHHBIX LIENIEH CUHYCOMIaIbHOIO TOKA
Otuer nio JIB 5. MccnenoBanue pe3oHaHca B IEMAX CUHYCOUIAIBHOIO TOKA.
Otuer no JIB 6. MccnenoBanue TpéxasHbIX LEne.

— pacdeTHoe 3afaHue «Pacuér aneKTpUUecKuX 1enei (1o BapuaHTam)»;



4 cemecTp

— TECTUPOBAHUE;
Tect Ne6 «UeTbIpeXIOTIOCHUKY B TUHEMHOM PEXKUME
Tect No7 «1lenu ¢ pacnpeieIeHHBIMU ITApaMETPAMHU B YCTAHOBUBILEMCS PEXKUME
Tect Ne8 «DnekrpocTaTnyeckoe 1 MarHUTOCTATUYECKOE T10JIE»
Tect Ne9 «Ypasuenus Jlamnaca u [lyaccona. [lepemeHHOE 31€KTPOMAarHUTHOE MOJIE»

— KOHTPOJIbHBIE PaOOThI:
Kp Ne6 «MeToJ1 CHMMETPUYHBIX COCTABIIIOIINX)
Kp Ne7 «JIuHeiHble neny ¢ NepuoANYEeCKUMU HECUHYCOUIAJIbHBIMU HANIPSDKEHUSIMU U TOKaMU»
Kp Ne8 «PacueT nepexoaHbIX MPOLECCOB B LIEMSIX BTOPOTO MOPsIIKA KIACCUIECKUM METOIOM»
Kp Ne9 «PacueT nepexoaHbIX MPOLECCOB B IEMSIX NEPBOrO MOPSAIKA ONIEPATOPHBIM METOIOM»
Kp Nel0 «Pacuer nepexoIHbIX IPOLECCOB B LEIAX C pacpeAeIEHHBIMU TapaMeTpaMm»

— 3aIUTHI JAOOPATOPHBIX PadoT;
Otuer no JIB 7. MccnenoBanne CMUMMETPUYHBIX COCTABIISIFOIIMX HECUMMETPUYHON CHCTE-Mbl TOKOB
Ortuer no JIB 8. VMccnenoBanre HeCMHYCOMIAaIbHBIX HANPSKEHUH U TOKOB B 3JIEKTPUUYEC-KUX LIEMAX
Otuer no JIB 9. Mccnenosanne anepuoandecKkoro paspsaa KOHIAEHCaTopa.
Otuet no JIB 10. MccnenoBanne kosie0aTeIbHOTO pa3psiia KOHIEHCATOpa
Ortuer no JIB 11. MccnenoBanue MacCUBHBIX YETHIPEXIIOIIOCHUKOB.
Otuer no JIB 12. Pexxumsbl paboTh! JJIMHHON TUHUM 03 oTepb. CTosiune BOJIHBI.
Ortuer no JIB 13. Pexxumbl paboThl JTMHHOM JTMHUU ¢ TIoTepsAMU. [IpsiMble 1 0OpaTHBIE BOJIHBI

— pacueTHoe 3afaHue «Pacuér mepexoIHbIX MPOLECCOB B JMHEWHBIX JIEKTPUUECKUX LIEISAX)»
(o BapuaHTaM);

ConeprkaHue OIEHOYHBIX CPEICTB:

3 cemecTp
Tect Nel «AHaJIM3 3JIEKTPUYECKHUX LeNeill MOCTOSTHHOI0 TOKa»

1. Eciii conpoTUBIIEHUST BCEX PE3UCTOPOB OJMHAKOBBI M paBHBI 6 OM, TO BXOAHOE COMPOTUBIICHUE
CXEMBbI, U300paKEHHOW Ha PUCYHKE, PaBHO. ..

I R
> 1
L
i» R2
—
L
L’ R2
—
L |
1
o U [ )
a) 11 Om 6) 36 Om B) 18 Om r)2 Om



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

R

—1 1

[ 1] L]

ZHR4 SH

L] 1]
2% 2%

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

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

]
|

R

1
S|

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

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

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

0) paBHo 4:2:1

B) paBHO 1:4:2

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

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

a) MpH MapajyieIbHOM COEeMHEHHUH B 4 paza

6) IIpU MMOCJICA0BATCIIBHOM COCIMHCHUN B 2 pasa

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



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

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

7. OKBHBaJICHTHOE COIMPOTUBJIICHUC Yy4YaCTKa MOCIH, COCTOAIICTO M3 TPEX MapaljICIIbHO

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

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

A ! |
E ] I e
< ?I 1y v/ ey ¥/ £y

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

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

a) caMasi BbICOKasl TEMIIEpAaTypa y METHOTO NMPOBOJIa

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

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

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

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

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

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

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



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

a) ucrounukom JD/1C

0) BETBBIO JICKTPUUCCKOH TN

B) Y3JIOM

T') SJIEKTPUIECKOH TETTBIO

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

R, L
[ 1 >
L
0] .

L

3
[3 E3
VD R,

]
L |

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

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

[ k=80m

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

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

Tect Ne2«IlpocThlie Henu CHHYCOMIAIBLHOIO TOKA»

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

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

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

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



3. HpCHCTaBHCHHOﬁ e COOTBCTCTBYCT BCKTOPHAA AUarpamMma. ..

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

v
T
\ 4

B) Uk T) UL ATy u

U, !

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

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

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

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

6. IIpencraBieHHON BEKTOPHOM UarpaMMe COOTBETCTBYET. ..

u

[
»

o=m/2

I

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

B) UHIAYKTUBHBIN 3JIEMEHT L

I') PE3UCTUBHBIN JIEMEHT R

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



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

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

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

9. BexTtopHOit AarpaMMe COOTBETCTBYET CXEMa. . .

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

Eﬁ
g

10. B uHIyKTUBHOM dJIeMEHTE L. ..

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

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

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

11. B akTuBHOM 351€eMeHTE R...

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

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

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

12. B emxocTHOM 3nemeHTe C...

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

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

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

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

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

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

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

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

B) MTI'HOBCHHBIC 3HAUCHUA ITapaMETPOB LICIIHU



2. XapakTtep NOJHOrO CONPOTHUBIIEHUS LIENN CUHYCOUJAIBHOTO TOKA

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

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

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

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

a) BEKTOpHAsl uarpaMmma TOKOB

0) BEKTOpHas AuarpaMma HanpsoKeHUH

B) COBMEIIEHHAs BEKTOPHAs AMarpaMMa TOKOB M HaIlpsDKEHUH

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

1) BEKTOpHAs TMarpaMMa HarpspkeHUi 1 Tororpadudeckas [uarpaMma moTeHIIHAIOB TOUEK

LEMH.

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

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

a) /la, moxer

0) Her

B) 2/1a, mpu ycioBuu

Masagn

L
¥R T "
_/

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

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

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

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

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

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

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

10



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

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

a) +£180° 6) O° B) + 90° r) +45°

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

e Y

PV

P
@& A

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

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

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

L -

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

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

HacTymnaer, eciau EMkocTb C paBHa...

a) wlL 0)w’ L’ B) oL T)

> L

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

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

11



ITo pe3yjbTaTam TecTa BHICTABJIAETC:
— 2 Gaina, eclid IpaBUJIILHO BBITIOJHEHO HE MeHee 80% 3amaHuid.
— 1 Gann, ecnu mpaBuIbHO BhITIONHEHO 50...79% 3agaHuil.

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

7
A e -
7
B B'
1.

a) [1 = jc'u + j/)( 6) ]4 = [-uf - jaf)
B) [.A = ju/) + j((l r) ['A = ju/) - j(‘u
2. 3nayeHus (Ha3HbIX TOKOB PABHBI. .. A e 4
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3. Ecu B naHHOM Tpéxha3HOM 1enn OTKIIOUUTH a3y «a» Harpy3Ku, TO 3HaueHHUs TOKOB I z u 1
OyIyT COOTBETCTBEl A MBHBI =




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

4. Ecmu R=X , =22 Om u noka3anus amnepmerpa pA , =10 A, To amnepmeTpsl pA 5 , pA ¢, pA
o COOTBETCTBEHHO MOKAXYT. ..
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5. Hampsixkenue U,; B MPEACTABICHHON CXEME Ha3bIBACTCH. . .
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a) TMHEVHBIM HaNpsKECHUEM 0) cpelHEeKBaIpaTUYHBIM HAIIPSHDKEHUEM
B) CPETHUM HANPSHKEHUEM ) ¢a3HBIM HANPSHKEHUEM
6. Hanpsixerne U/, B TIpeiCcTAaBJIEHHOMN CXeMe Ha3bIBAETCS. ..
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a) (pa3HBIM HATIPSHKEHUEM

0) cpeAHUM HaANPsDKCHHEM

B) JIMHEWHBIM HAMPSHKCHUEM

T') CpEAHEKBAIPATUIHBIM HATIPSKCHUEM

7. B tTpéxdaznoii nernu 06T 3amMepeH (a3Hblil TOK [,=7 A, TOr/1a TUHEHHBIN TOK /5 paBeH...
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a)4 A 0)23A B) 12 A r)7A

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

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

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

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

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

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

11. TIpu o6psiBe ¢da3bl B Tok B HEUTpanbHOM MPOBOJIE PABEH ...
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12. CooTHouleHNE MEXIY JIMHEHHBIMH U (pa3HBIMU HANIPSDKEHUSIMA B CHMMETPUIHOMN
Tpéxda3HoH 1leny UMeeT BUJ ...
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13. Eciu u3BECTHBI IA, IC, I , TO TOK B (paze B 11?.13
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a) l,=1,+1.-1, 6) Py=10,—i,—1I.
B) jB :[—A +j’\" _jC F) jb’ :jA _j(' _j.\-'

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

é Wi, Uas s
O
ui) S o, z 5

oy

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

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

a) Paznuuune ¢a3HpIx TOKOB

0) Paznuure MTMHEHHBIX TOKOB

B) [losiBeHue HanpsikeHHe CMELEHUs] HeUTpaiin

r) Paznuune B Gpa3zHbIX HAMPSOHKEHUSIX HATPY3KU

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

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

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

B) llpu cropanuu mpenoXpaHHUTENs  HANPsHKCHHWsT Ha (a3ax HArpy3Kd CTaHOBSTCS
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Pa3IMYHBIMU TI0 BEJIMYUHE
17. AHanu3upys BEKTOPHYIO AMarpaMMy TOKOB M HampsDKEHUN BBIOEpUTE KaKHe DIIEMEHTHI

1

It

=

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

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

a) Bo3HukaeT 00sbII0M ypaBHUTEIbHBIN TOK

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

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

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

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

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

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

Bapuant 2
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[}

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

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

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

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

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

KonTposbnasi padora Ne3.

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

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

Bapwuant 1

17



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

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

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

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

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

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

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

ITo pe3yabTaTaM KOHTPOJILHON Pad0Thl BHICTABJISIETCS:
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— 3 Gainna, eciid IPaBUIILHO BBITIOJHEHO HE MeHee 80% 3a1aHuid.
— 2 Ganna, ecnu MpaBUIbHO BbIoMHEHO 50...79% 3amanuil.

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

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

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

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

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

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

do

bo

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

Kupxroda B o61mem Buse.
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KOHTpONIbHBIE BONIPOCHL:
1. Crosiume BOJIHBI B JUIMHHBIX JIMHUSIX 0€3 MOTEPh: YCIOBUS BOSHHUKHOBEHUS, Tpad)MKH TOKOB,
HaIpsKEHUH U BXOJIHBIX COMPOTUBIICHUN OT JJIMHBI JIMHUH.
1. TlepBuuHBIE M BTOpUYHBIC MapaMETPbl JUIMHHOM JMHUM B pexuMax XosocToro xoaa (XX),
KOpoTKoTo 3aMbikaHus (K3) u peakTHBHOI Harpy3ok.
2. JlnvHHAs NTUHUSA KaK YETBIPEXMOJIOCHUK. Y PaBHEHUS JJIMHHON JJMHUH B KOMIUIEKCHOM BUJIE.
PacueT TOKOB M Hanps>KEHUM B Havasie U KOHUE JJIMHHOW JTMHUM B UCCIIEIYEMBIX PEXKUMAaX.
4. AXTUBHas MOIIHOCTb B PEXKHMAaX CTOSYEH BOJHBI.

(98]

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

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

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

R3 R4

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

Ortuer no JIB 3. UcciienoBanne Hepa3BeTBJIEHHBIX 1elNell CHHYCOUIAIbHOI0 TOKA

K uCTOYHMKY IE€pEeMEHHOr0 TOKa C HamnpsbkeHueM U NOIKIIOUYEHBI IIOCIEN0BATENBHO TPHU
npueMHuKa. OnpenenuTs TOK W HAIpsDKEHUS Ha BCEX ydacTKax LENH, MOCTPOUTh BEKTOPHYIO
Irarpammy.
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Ri Xz Xic Rz Xor Xec R3 Xar Xac
¥ IJ_L | |J L o | %

Z1 Z2 Z3

/
-
L

=

Puc.1. Cxema c nocnegoBateNbHbIM COeANHEHNEM MPUEMHUKOB

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

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

Ortuer no JIb 4. UcciienoBanne pa3BeTBJICHHBIX Lenell CHHYCONAAJIBLHOIO TOKA

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

10 Om

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

Ortuer no JIB 5. UcciienoBanue pe3oHaHca B HeNsAX CHHYCONAAJIBHOIO TOKA

KOHTpPOJIbHbIE BOMNPOChI:

1. Y710 Takoe pe3oHaHC TOKOB?

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

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

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

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

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

8. YemMy paBHa cobcTBeHHasa 4aCToTa naeasbHOro KOHTypa?

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

IIo pe3yabTaram oT4eTa JIaOOPATOPHOIl PadOTHI BLICTABJIAETCS:
— 3 Gayuia, eciy MPaBUIILHO BBINOIHEHO He MeHee 80% 3aaaHuil.
— 2 Gamna, eciu MpaBUILHO BeITIONHEHO 50...79% 3amaHuid.
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Otuer no JIB 6. UcciaenoBanue Tpéxdasnbix neneu

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

U, = 100 B. Haiitu nokaszanue BarTMeTpa

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

Co [l

1
Bo

U, = 100 B. Haiitu noka3anue BaTTMeTpa

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

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

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

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

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

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

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

4. Pe3ynbrathl pacuera cBeCTH B TaOIHITY VISl CPABHUTEIIBHON OTICHKH.

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

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

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

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

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

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

1 15 |13 5 9 7 10 4 0 1

2l 1 13 5 2 8 11 15 0 2

Pucynoxk 1 Pucynok 2

III. Texnonocus svinonnenus 3a0aHUA.

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

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

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

MuHUMaITEHBINA 00BEM PACUETHOTO 33aHus 7 CTPAHUIT PYKOTIHCHOTO TEKCTA.

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

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

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

I. Boinoanumo:

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

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

a) B quddepeHaabHoM;

0) B CUMBOJINYECKOM.

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

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

3. CoctaBuTh OajTaHC MOIIHOCTEH HCTOYHUKOB U TTOTPEOUTEIICH.

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

0) mo hopmyne Ulcoso.

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

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

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

II. Hcxoonwie oannvie 0ns 3a0anHus:

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

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

I1II. Texnonozus evinonnenus 3a0aHuA.

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

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

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

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

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

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

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

d) uyerbIpe mapsl 32’KMMOB

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

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

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

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

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

a) 50 Om

b) 30 Om

c) 40 Om

d) 60 Om

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

a) A

b) b

c) B

d I

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

1 Ry Ry 2

— —o
R,

2 o

1 2

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

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

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

a) A4=D
by 4=8
c) €=D
d B=C

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

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

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

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

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

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

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

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

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

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

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

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

A) 1/r

b) I/r

B)r

) Inr

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

A) GoubIiie B siUCHKE C MEHBIIUMU pa3MepaMu

B) Gounbiie B siueiike ¢ OONBIIMMU pa3zMepaMu

B) onuHakoBa B IEHTpE JIFOOOMH U3 sIYEEK.

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

A) a=d

b) a<d

B) a>d.

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

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

B) Eyn = Eiy
I)
1 U= U

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

A)Ya=Fn

b)Ya ® ¥n

B)¥a €¥n

r)¥a ®¥n

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

A) oTHOpOIHOE TI0JIe

b) none, 3aBucsIee OT KOOPAUHAT X U Z

B) mose, 3aBucsiee ToIbKO OT KOOPJIUHAT Y.

28



ITo pe3yjbTaTam TecTa BHICTABJIAETC:
— 2 Gaina, eclid IpaBUJIILHO BBITIOJHEHO HE MeHee 80% 3amaHuid.
— 1 Gann, ecnu mpaBuIbHO BhITIONHEHO 50...79% 3agaHuil.

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

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

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

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

A) Jlx/m*

B) x/(M*-¢)

B) Jlx/(m*-¢)

I') Br/(m*¢)

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

Ky
€€,

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

4. HanpssKeHHOCTh AJIEKTPUUYECKOTO OIS TIIOCKOM 3JIEKTPOMArHUTHOM BOJIHBI B AUJICKTPUKE

A)

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

2 2
0°E. 1 0°E,

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

IUIOCKOM 3JIEKTPOMATHUTHON BOJIHEL B IUAIEKTPUKE COAEPIKUT JBE COCTABIISAIONINE

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

L

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

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

B) ypaBHeHune HETIPEpHIBHOCTH

') 3aKOH MOJTHOTO TOKa

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

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

KonTpoabHas padora Ne6: «MeToa CHMMETPHYHBIX COCTABJISIIOIIUX»

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

I

Ip

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

A0

, 20° Uso
- -
"I.S_:I.JEI H
TIT

oV Ueo

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

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

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

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

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

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

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

iy200m 0,1TH

Bapuant 2:
OnpenenuTh yKa3aHHBIC B 33JJaHUU BEJTUIMHBI KIIACCHYECKHM METOJIOM.
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i; 60 Om 0,05 Tn
10 Mmx® —Lluc (L

C) 120B 40 Om

di du -
Dbl e T =9

dz 0, dr |,

+

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

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

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

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

__>$ 20 Om Iy
O—::l >
Ly Tso-m—f"cb [

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

]20 Om

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

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

0 20 Om 0,2TH

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

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

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

JlnuHHAas TuHUS 0e3 MoTeph MMeeT mapameTpsl: Zg=320

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

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

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

Bapmuanr 2

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

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

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

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

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

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

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

R
e > [ e |

u —

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

BapwuaHT 2

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

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

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

Otuer no JIB 9. UcciienoBanue anepnogu4ecKoro paspsiia KOHIeHCATOpa

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

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

=1

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

KQXIBIM DJIEMEHTOM EMH.
3?0
10 OMm

- ——1
1 10 Om

— 20 Om
120 B —1_50 MKD

= ¢

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

Ortuer no JIB 10. UccinenoBanue koJiedaTeIbHOTO pa3psiia KOHIEHCATOPA

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

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

HAIpPsAKCHUA Ha KOHACHCATOPC.

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

Otuer no JIB 11. UccienoBanne NacCUBHBIX YeThIPEXMOJIOCHUKOB
Bapmuanr 1

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

[

°§
=y

Bapmuanr 2

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

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

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

I

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

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

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

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

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

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

N

NownkEw

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

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

II. Acxoonvie oannvie ons 3a0anusi.

Lenb cogepKUT UCTOUHUKHU MOCTOsSIHHOTO HampsbkeHus: £=10 B u toka J=0,4 A, a Ttakxe
HWCTOYHMKH TapMoHWYeckoro HampspkeHus e(?)=10sin(wz+30°) u Ttoka j(¢)=0,4sin(wz+60°) ¢
yrnoBoil yactotoii ®=1000 pan/c. Hns Bcex cxem L=20 mI'n; C=100 mMx®, a 3HaueHHA
COTPOTUBIICHUH YKa3aHbl HA CXEME.
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. Texnonozus evinonnenus 3a0anus:

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

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

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

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

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

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

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

b) [lns npoMexyTOYHOM aTTeCTAIMU:
3 cemecTp

IK3aMeH

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

[IpumepHBIii IepedeHb BOIPOCOB, BEIHOCUMBIX Ha 3K3aMEH:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Pe3oHaHCHBIE KpUBbIE pEAKTUBHBIX JABYXIOJIOCHUKOB.

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

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

Tpanchopmaropsl. OCHOBHBIE COOTHOIIEHHS M BEKTOpPHAs AUarpaMMa UAeaabHOTo
TparcdopmaTopa.

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

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

30

31

32

33

34

JTUHEHHBIMU (pa30BBIMH BETMUMHAMHU B TPEX(PA3HBIX HETISIX

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

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

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

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

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

HpI/IMepHHﬁ MNEPCUCHDb DK3aMCHAIIMOHHBIX 3a/1a4

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

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

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

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

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

HaIpsOKCHUN.

[ oY

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

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

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

o+
o

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

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

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

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

-£=500Tu, U,=100B, 5=0,5 A.

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

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

R

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

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

3azaua 6

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

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

[TocTpouTh BEKTOPHYIO IMarpaMMy TOKOB U HaNpsKCHUH.

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

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

MIPUCOEIMHEHBI K UCTOYHUKY HATPSIKEHUS

U=130B.

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

[TocTpouTh COBMEIIEHO BEKTOPHYIO M TOMOTPaPUUECKYIO JUArpaMMEI.

BpIunciinTh akTUBHBIE U PEAKTUBHBIE MOIIIHOCTH KaX10i BETBU U BCEMl

LIETTH.

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

U=130B.

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

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

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

U=130B.

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

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

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

Kaxkoe HanpspkeHne NpUiokeHo K nenu?

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

IToCcTpOUTH BEKTOPHYIO IHArpamMmy LIETIH.

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

ITo pe3ysibTaTamM 0TBeTa HA IK3aMeHe BHICTABJISIETCS:

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

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

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

4 cemecTp

IK3aMeH

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

1) TeopeTrueckue OCHOBBI METOJJa CHMMETPHUHBIX COCTABIISIOIINX.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

19) 3akonsr OMa u Kupxroga B onepatopHoii popme.

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

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

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

23) O6001IeHHbIE 3aKOHBI KOMMYTAITHH.

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

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

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

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

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

29) XapakTepucTHYECKHE TapaMeTPbl YETHIPEXTIOIOCHUKOB.

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

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

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

33) Crioco6bl coelMHEHNs YETHIPEXITOMIOCHUKOB: KaCKaHOE.

34) CriocoObl COeTMHEHUS YE€THIPEXITOIOCHUKOB: TIOCIIEI0OBATEIHHOE.

35) Crioco0b! coelMHEHNS YEThIPEXITOMIOCHUKOB: NapalIeIbHOE.

36) CriocoObl COeTMHEHMS YETHIPEXITOTIOCHUKOB: TIOCIEI0BATEIHLHO-TTapaNIETLHOE.

37) CriocoObl coeIMHEHUS YEThIPEXITOIIOCHUKOB: MapauIeIbHO-TI0CIE0BaTEIbHOE.

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

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

41) YpaBHEeHHUE OHOPOIHOW JIMHUH B TUIIEPOOINIECKUX (PYHKIUSIX.

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

43) [Tagaroiiye U OTpaXKEHHBIE BOJIHBI B JTUHUU.

44) Jluaus 63 NCKaKCHHUS.

45) YcraHOBUBLIMICS pPEXXUM B JUITMHHOM JIMHUU NPU COTJIACOBAaHHOW Harpyske.

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

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

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

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

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

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

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

53) Cucrema ypaBHeHnuit MakcBesuta. Kiaccudukanus 3eKTpOMarHUTHBIX SIBICHUN

54) YpaBHEHHE HENIPEPHIBHOCTH

55) CkanspHbIil 1 BEKTOPHBINA MOTEHIIUANBI JIEKTPOMAarHUTHOTO TOJIS

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

57) Ilone ogHOM U IBYX 3apsDKCHHBIX OCEH

58) Ilosie MBYXMIpPOBOIHOM JIMHUU

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

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

61) Ilotenmuanpabie KOdpuimentsl. [lepBas rpynma ¢popmyn Makcemna

62) Emxoctabie kK03 dunmenTsl. Bropas rpymnma dpopmyn Makcsenna

63) IloTeHrmanbHbIC KOIPPUITUESHTHI BO3AYIIHBIX JTUHUN

64) Junosns. JIBOMHON SJEKTPUUECKUN CIOM

65) Ypasuenus Jlammaca u [lyaccona. MeTobl pacueTa nojei

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

67) Lunuuap B OIHOPOJAHOM BHEIIHEM I0JIe

68) IIpoBosiuii map B OJJHOPOAHOM I10JI€

69) JIMdIeKTpuYeCKHii map B OJTHOPOIHOM TI0JIe

70) DnekTpuyeckoe MmoJie B MPOBOJSIICH cpesie

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

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

73) 3amuTHBIE 3a3eMIICHUS

74) OCHOBHbIE XapaKTEPUCTUKN MAarHUTHOTO TOJS

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

76) CkanspHbBIN MOTSHITMAI MATHUTHOTO TIOJIS

77) AHanorus MarHUTOCTaTUYECKUX U JIEKTPOCTATUUECKUX IOJIEH

78) Pacuer MarHMTOCTaTUYECKHUX MOJICH MPU MOMOIIM BEKTOPHOTO MOTEHIIHAIa

79) BoipaxkeHue >HEprUU MAarHUTHOTO TOJISl Yepe3 BEKTOPHBIN MOTEHIUAT

80) BekTopHBII MOTEHIIMAT MarHUTHOTO TIOJIS

81) IInoTHOCTH U MOTOK SHEPTUU

82) Ilepenaua sHepruu B MpOCTPAHCTBE

83) DHeprust U CuiIbl B CUCTEMAX C COCPEIOTOYEHHBIMU apaMeTpaMu

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

86) JIMdneKTpuKH B IEPEMEHHOM TOJIe

87) I11OTHOCTH OJIHOTO TOKA B MEPEMEHHOM TioJie. JludieKTpuueckre noTepu

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

90) IlepemeHHOE MarHMUTHOE T0JIE€ B TOHKOW MTPOBOISAIIECH TIJIaCTHHE

91) I'mybuHa MPOHUKHOBEHHUS

92) IloBepXxHOCTHBIH 3 heKT

HpHMepHHfI MEPCUCHDb DK3aMCHAIIMOHHBIX OUJIETOB:

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

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

bunem Ne2

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

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

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

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

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

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

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

c Tpeboyemca:

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

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

-Rt/L)

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

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

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

'I'l'l'
v -COy

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

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

bunem Ne§

1. OcobeHHOCTH NMPOTEKaHHUsI HECUHYCOUAATIBHBIX TOKOB Yepe3 MaCCUBHBIC JIEMEHTHI LEMH.

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

3. 3aaHa cucTeMa BEKTOPOB:

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

Tpeoyemcsa:

1) Pa3snoxuth 3aJaHHYI0 CHCTEMY HAa CHMMETPHYHBIE COCTaBJISIOLINE
AQHAJIMTUYECKHU.

2) IlpoBeneHHbIE pacdeThl MOATBEPANUTH IIOCTPOCHUSIMHM Ha KOMIUIEKCHOMN
IIJIOCKOCTH.

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

bunem No9

1. Pe3oHaHcHbIE SIBICHUS B LIENSAX HECUHYCOUJAIBHOTO TOKA.

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

Tpeoyemca:

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

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

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

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

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

46



Tpeboyemca:

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

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

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

bunem Nel ]

1. TeopeTHyecKknue OCHOBBI METOA CHMMETPHYHBIX COCTABIISIOIINX.

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

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

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

Tpeoyemca:

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

2) IIpoBecTH pacyeThl BBIXOJAHOTO HAMPSKEHHsS HA KaXKJI0M YYacTKe.

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

bunem Nel?2

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

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

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

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

1. BeipaxkeHue SHEPTUHM MArHUTHOTO TOJIS Yepe3 BEKTOPHBIA MOTCHIIHAI.

2. XapaKTepUCTHUECKHE MapaMeTPhbl YETHIPEXITOIIOCHUKOB.

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

L
Y Y e
R2
el
) R2

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

ITo pe3yiabTaTaM oTBeTa Ha IK3aMeHe BbICTABJISIETCS:

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

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

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