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OueHoyHble MaTepualibl — 3TO COBOKYHNHOCTb  y4eOHO-METOAMYECKHUX  MaTepHalioB
(KOHTPOJNBHBIX 3aJaHUi, OmMHCcaHUU (HOpM W TPOLEAYp), MpeIHA3HAYCHHBIX ISl OLEHKH KauecTBa
OCBOCHHUS 00yYarOMIUMUCS TAHHON TUCIMILIMHBI KaK YaCTH OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMBl.

Lenp — OLEHUTh COOTBETCTBUE 3HAHUI, YMEHMH W YPOBHS NPHOOPETEHHBIX KOMIIETEHILIUMH,
o0yJaromuxcs 1ensiM U TpeOOBaHUSAM OCHOBHOW 00pa3oBaTeNbHOM MPOrpPaMMbI B XOJ€ MPOBEICHUS
TEKYILEro KOHTPOJISI U IPOMEXYTOYHOM aTTeCTaliy.

OcHoBHasl 3a7jaya — 00ECHEUYUTHh OLIEHKY YPOBHS CPOPMHPOBAHHOCTH OOLIEKYJIBTYPHBIX H
npoeCCUOHATBHBIX KOMIETEHLIUH, NPUOOPETaeMBIX OOYYaIOIUMCSI B COOTBETCTBUU C ATHUMH
TpeOOBaHUSMU.

KouTtponb 3HaHu# poBOAUTCS B (hOpME TEKYIIETO KOHTPOJIS U TPOMEKYTOYHOM aTTeCTaIliu.

Texkymuil KOHTPOJb YCHEBAEMOCTH IMPOBOJIUTCA C LENbI ONpPENEICHUS CTENEHHU YCBOEHUS
yueOHOro Marepualia, CBOCBPEMEHHOTO BBISBICHHS M YCTPAaHEHHUS HEJOCTaTKOB B IOJATOTOBKE
o0yJaroluxcss U MPUHATUS HEOOXOAMMBIX MEp IO COBEPIIEHCTBOBAHUIO METOIMKHU IPENoJIaBaHUs
y4eOHON JUCITUTUIMHBI (MOIYJIs), OPTaHU3allUh PaOdOThl OOYYAIOIIMXCS B XOJ€ y4eOHBIX 3aHSATHU U
OKa3aHMS UM UHAUBUYaTbHON TOMOIIH.

K xoHTponwo TeKylell ycneBaeMOCTH OTHOCSATCA NPOBEPKAa 3HAHWM, YMEHUH W HABBIKOB,
MPUOOPETEHHBIX OOYYAIOMUMHKUCS Ha TMPAKTHUYECKUX 3aHATHSAX W JabopatopHbIX paborax. [lpum
BHITIOJTHEHUH J1A0OpPaTOPHBIX pPA0OT MNPHUMEHSETCS CHCTeMa OIEHKA «3auyTeHO — HE 3a4yTeHO».
KonnyectBo nmabopaTopHbIX padoT MO KaXIOMYy MOJIYIIO ONpPEIENCHO TpaduKoM, YTBEPKIACHHBIM
3aBenyroluM Kadenpoi. Ha npaktuyeckux 3aHATHIX UCHOIb3YETCS CUCTEMA «3aUTEHO — HE 3aUTEHOM.

[IpomexxyTouHBIE KOHTPOJb MO AUCHMIUIMHE OCYIIECTBIISIETCS IMPOBEICHUEM HK3aMEHa IO
MEepPBOM YacTu JUCIUIUIMHBI U TEOPETUUECKUM 3a4€TOM 110 BTOPOM.

Hacnopm OUECHOUHbILX mMamepuaios no 0ucuunﬂune

Ne Kox konTponupyemoi Bua, meroza, popma
/1 KoHTpompyembie pasiesl KOMIEeTeHIIUU (MU eé OLICHOYHOI'0
YacTH) MepOonpUsSITUS
(TeMBbI) TUCHUTTHHBI
1 2 3 4
2 | OcHOBHBIC IOHATHUS TCOPUH IICTICH OIIK-2 9K3aMeH
3 | CoiicTBa TUHEHHBIX 3ader mo jabopaTopHOI
AEKTPUYECKUX Ieneit OIK-2 paboTe, 3ader Mo pe3yib-
MIOCTOSTHHOT'O TOKA Ml METOJIBI MX TaTaM TPAKTHYECKUX 3aHs-
pacueTa TUH, DK3aMeH
4 | JInnelHbIe 3JIEKTPUUYECKUE LIETIH 3aueT mo nabopaTopHOU
IIPH TAPMOHWYECKOM BO3JCHCTBHH pabore, 3a4eT Mo pacyeTHO-
OIK-2 rpadgudeckoi pabore, 3a4eT
0 pe3yJabTaTam
MPAKTUYECKUX 3aHATUH,
9K3aMeH
5 [Tepuonnueckue OTTK-2 SK3AMEH
HECHHYCOMIATbHBIC TOKH
6 | [lepenaTounast GyHKIIMS LIETIH. 3aueTt no nabopaTopHOU
KomrmuiekcHbie 4acTOTHBIC OTTK-2 pabote, 3a4eT 1o pe3yib-
XapaKTePUCTHKH JIEKTPHUICSCKHIX TaTaM MPAKTUICCKUX 3aHsI-
Henei THH, 3K3aMeH
7 OITK-2 3aueT mo 1abopaTopHOU
Pe3oHaHC B 3NMEKTPHUECKUX IIETSIX paboTe, 3a4er 110 Pe3ylib-




TaTaM MPaKTUYECKUX 3aHs-
THUH, DK3aMeH
8
HennnelHble 1€ TOCTOSIHHOTO OIIK-2 3K3aMEH
TOKa ¥ MarHUTHBIE T[EH
9 o 3aueT 1o 1a00paTOPHON
JIuHelHbIe IEKTPUYECKHE IIeTTH paTOpHON
IPY HETAPMOHUYECKOM BO3/IEM - OIIK-2 pabote, 3adeT 10 pe3yib-
CTBUH (TIEPEXOIHBIC MTPOIIECCHI B TaTuaM TIPaKTIHICCKUX 3aHS-
JUHEHUHBIX YJIEKTPUUYECKUX ITIETISX) Tuy, sader
10 3ayer 1o J1abopaTopHOU
BpemeHnHbIe XapaKTepUCTUKH . paboTe, 3a4eT 10 pe3yJib-
JIMHEHHBIX LIenel ) TaTraM MPaKTUYECKUX 3aHs-
THUH, 3a4eT
11
OCHOBBI TEOPHH YETHIPEXIIO- OIIK-2 3a4eT
JIFOCHUKOB M MHOTOITOJIFOCHUKOB
12
Lemmu ¢ pacopeaeaeHHbBIMHU OIIK-2 3a4erT
rapamMeTpamMu

Kpurepun oueHuBanusi KoMmneTreHUui (pe3yJibTaToB)

1) YpoBeHns ycBoeHuUs Matepuaia, IpeyCMOTPEHHOT O IPOrpaMMOH.

2) YMeHue aHaIu3upoBaTh MaTepual, yCTaHaBIMBaTh NPUUNHHO-CIIEICTBEHHBIE CBSI3U.

3) KauecTBo oTBETa Ha BOIPOCHL: IIOJIHOTA, ApIYMEHTUPOBAHHOCTD, YOEXKIEHHOCTb, TOTHYHOCTb.

4) ConeprkaTenbHas CTOPOHA M KaYECTBO MAaTEpUANIOB, IPUBEACHHBIX B OTYETAX CTYIEHTA IO
nabopaTopHbIM paboTaM, MPAKTUYECKUM 3aHSATHSIM.

5) Ucnonb3oBaHue 1OMNOTHUTEIbHON JIUTEPATYPhl IPH MOATOTOBKE OTBETOB.

YpoBeHb ocBOeHHS C(HOPMHPOBAHHOCTM 3HAHUIM, YMEHUUW ¥ HABBIKOB [0 JUCIUILTHHE
OLIEHMBAeETCs B (pOPME IIKAIIbI OLIEHUBAHUS:

«OTIANYHO» 3acly)KHUBAa€T CTYACHT, OOHAPYKUBIIUNA BCECTOPOHHEE, CHCTEMAaTHYECKOE W
r1yOoOKoe 3HaHUEe Y4eOHO-NPOrpaMMHOI0 MaTepuana, yYMEHHEe CBOOOJHO BBIMOMHATH 3aJaHMs,
MPEAYCMOTPEHHBIE NPOrPaMMOM, YCBOMBIUMKM OCHOBHYKDO M 3HAaKOMBIA C JIONOJHUTEIBbHOU
JUTEpPaTypord, PEKOMEHJOBaHHOM mporpamMMor. Kak mnpaBuio, OLiEHKAa «OTJIMYHO)» BBICTaBIAETCS
CTyIEHTaM, YCBOMBUIMM B3aMMOCBSI3b OCHOBHBIX IOHSATUM AWCHUIUIMHBI B WX 3HAYCHUM IS
npuoOperaeMoil mpodeccuu, MPOSBUBLIMM TBOPUYECKHE CIIOCOOHOCTH B TOHMMAHUH, W3JIOKEHUU H
UCIOJIb30BaHUM Y4eOHO-TIPOrpaMMHOI0 MaTepuaia.

«Xopouo» 3aciyKUBAaeT CTYJEHT, OOHAPYKUBIIUN IOJIHOE 3HAHUE Y4EOHO-TIPOrpPaMMHOIO
MaTepualia, YCIEIIHO BBIMOJHAIOMMUM MPEeAYCMOTPEHHbIE B MpPOrpaMMe 3a/JaHMs], YCBOMBIIUUI
OCHOBHYIO JIMTEPATYpy, PEKOMEHIOBaHHYIO B mporpamme. Kak mnpaBmio, OHEHKAa «XOpOLIO»
BBICTABJISICTCS CTYJEHTaM, [OKAa3aBIIMM CHCTEMAaTHYECKH XapakTep 3HaHUM MO JUCLUMIUIMHE U
CMOCOOHBIM K HX CaMOCTOSATEIIbHOMY IONOJIHEHUIO M OOHOBJIECHHIO B XOJ€ NajbHeHIe yueOHOM
paboThl ¥ TpoheCcCUOHATBLHOM IS TEIbHOCTH.

«Y10BJ1€TBOPUTEIBHO» 3aCTyKUBAET CTYICHT, OOHAPYXHUBIIMM 3HAHUS OCHOBHOTO y4eOHO-
MPOrpaMMHOr0 MaTepuana B 00beMe, HeOOXOAUMOM JJIsl JalbHEUIel yueObl 1 mpeacTosieil paboTsl
[0 CHELMAIBHOCTH, CIpPABIISIIOIIMKICS C BBIIOJHEHUEM 3aJlaHUM, MPETyCMOTPEHHBIX MPOrpaMMOH,
3HAKOMbIH C OCHOBHOH JIMTEPATypod, pPEKOMEHIAOBAaHHOM mporpammoil. Kak mnpaBuio, oleHka
«YIOBJIETBOPUTEIBHO» BBICTABJISAETCS CTYJEHTaM, JOMYCTUBLIMM MOIPEIIHOCTH B OTBETE HA 3K3aMEHE




U 1P BBIIOJHEHUH 3K3aMEHALMOHHBIX 3aJJaHUH, HO 00J1aJal0IlUM HEOOXOAUMBIMH 3HAHUSAMHU IS UX
YCTpaHEHUS MO PyKOBOJCTBOM IIPENOJaBATENS.

«Hey0B/1€TBOPUTEIBbHO» BBICTABISIETCS CTYACHTY, OOHApy>KMBIIEMY MpoOelbl B 3HAHUAX
OCHOBHOTO y4e€OHO-IIPOrpaMMHOI0 Marepuajia, JOMYCTHUBUIEMY MpPUHLMUINAIbHbBIE OMIMOKU B
BBITIOJTHEHUH IIPEyCMOTPEHHBIX IPOrpaMMOi 3a/laHuN. Kax IIPaBUIIO, OLIEHKa
«HEYJOBIIETBOPUTEIBHO» CTAaBUTCS CTYAEHTaM, KOTOpbIe HE MOTYT MPOJODKUTH OOyueHHe WU
OPUCTYNUTh K NPOPECCUOHAIBHON AEATEIbHOCTH IO OKOHYAHUU By3a 0€3 JIOMOIHUTENbHBIX 3aHATUN
10 COOTBETCTBYIOIIEH JUCLUILINHE.

OneHnka «3a4TeHO» BBICTABISIETCS CTYIEHTY, KOTOPBIM NMPOYHO YCBOWJ MPELyCMOTPEHHBIN
IpOrpaMMHBIA MaTepuai; MpaBUIbHO, apI'yMEHTUPOBAHO OTBETHJI Ha BCE BONPOCHI, C MPHUBEACHUEM
IPUMEPOB; TOKa3al INyOOKHE CHCTEMaTU3MpPOBAHHBIE 3HAHHWS, BIAJleeT NMPUEMAMHU PACCYXICHHUS U
COIIOCTABJISIET MaTepUail U3 Pa3HbIX UCTOYHHUKOB: TEOPUIO CBS3BIBAECT C MPAKTUKOM, IPYTHUMU TEMaMHU
JAHHOTO Kypca, IPYTUX U3y9aeMbIX MPEIMETOB; 0€3 OIMOOK BHITOIHIII MTPAKTUIECKOE 3a/1aHuE.

OO0s3aTenbHBIM YCIIOBHEM BBICTABICHHOW OLIEHKU SIBIISIETCS NPaBUJIbHASA PeUb B OBICTPOM WIIH
YMEPEHHOM TeMIIE. JJONOITHUTENBHBIM YCIIOBUEM MTOJIYUYEHUS OLIEHKH «3a4TEHO0» MOT'YT CTAaTh XOPOILIUE
yCIIEXU TNPU BBIIOJHEHUH CaMOCTOSITEIbBHOM M KOHTPOJIBHOW pPabOThI, CHUCTEMaTHyecKash aKTUBHas
paboTa Ha CEMMHAPCKUX 3aHATHSX.

Onenka «He 3a4YTeHO» BBICTABISIETCA CTYNEHTY, KOTOpbI He crnpaBuics ¢ 50% BompocoB u
3aJaHuil OmiieTa, B OTBETaxX Ha JpPyrue BOMPOCHI JOMYCTHII CYIIECTBEHHbIE ommOKu. He moxer
OTBETUTh HA JIONOJHUTEIBHBIE BOIPOCHL, IPEMAJIOKEHHBIE IpenogasareneM. LlemocTHoro
IPEICTABJICHUS O B3aMMOCBA3SIX, KOMIIOHEHTAaX, J3Talax pa3BUTHUsS KYyJIbTYphl Yy CTYICHTAa HET.
OrneHuBaeTcss KauyecTBO YCTHOM M NHMCbMEHHOM peYd, KaK M IPHU BHICTABICHUM IOJOXKUTEIBHOU
OLICHKH.

Tunoewvie KOHmMpOJ/ibHble 3a0aHUsA UU UHbLE mamepuaiivl

3K33M€H3HI/IOHHLIG BOIIPOCHI

JK3aMeHaNMOHHbIe Bonpockl mo kKypey OTIL] (u.1)

OcHoBHbIe ompeaenenus [dnekrpudeckas uenb (O11), DJC, Tok, HampsbkeHue, cxema Ol
JIBYXIOJIOCHUKH U MHOTOMOJIOCHUKH |. XapaKTepucTHKa HJeaIn3UpoBaHHbIX maccuBHbIX R, L, C u
aktuBHbix MHWH, PUH, HWUT, PUT »snekrpuueckux osneMeHTOB. ['paduueckue wn300pakeHUs
AJIEMEHTOB Ha AJIEKTPUUYECKUX CXEMaX.

BAX - onpenenenune. BAX pesuctuBHoro anementa. BAX akTUBHBIX 2JIEMEHTOB (MCTOYHHKOB
sHeprun). Pexxumer paborst UMH, PUH, UUT, PUT [(paGoumii, xomoctoro xoaa (X.x.), KOpPOTKOTO
3ambikaHus (k.3.)]. M300pa3ute BAX pesucropa BemmumHoit R= 5 Om. U3zo6pasute BAX PUH c
napamerpamu: £=5 B, Ri=10 Om. U306pa3ute BAX PUT ¢ mapamerpamu: J=2 A, Ri =100 Owm.

OKBHUBaJIeHTHbIE MpeoOpazoBaHus 3nekrpuueckux cxem: PUT B PUH (u nHaoGopor), 3ameHa
IIOCJIE0OBATENBHOTO U MAapaJUIEIbHOIO COEAMHEHHS ITaCCUBHBIX 3JIEMEHTOB JKBUBAJIECHTHBIM JJle-
MEHTOM. 3aM€Ha IOCJIEJOBAaTEIbHOIO0 U MapajyIeIbHOIO COCIUHEHUS! aKTHBHBIX 3JIEMEHTOB 3KBHBa-
JICHTHBIM 3JIEMEHTOM.
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[IpencTaBuTh NaccUBHbBIE ABYXIIOIOCHUKU pUC.] U pUC.2 S9KBUBAJIEHTHBIMU 3JIEMEHTAMHU.

AHanu3 cxeMm AenuTenel HanpsHKeHUs U TOKa.

OCHOBHBIE TOIOJIOTUYECKUE IIEMEHTHI TEKTPHUECKOr cxeMbl. ONpeaenuTb 3TU 3JIEMEHTH U UX
KoJIM4ecTBO B cxeme puc.3. 3akonbsl Kupxroda. Meronpl pacyera JUHEHHBIX JIEKTPUUYECKUX LIETIEH.
Hcnonw3ys 3akoHbl Kupxroda paccuntars BeIHUMHY TOKa yepe3 pe3uctop Rz cxemsl puc.3.

Meronsl pacueTa JIMHEWHBIX JJIEKTPUUYECKHUX Leneld. XapaKTepUCTUKa METOA pacyeTa JIMHEHMHBIX
DIIEKTPUYECKUX IIeTed - METOJ HaJOXKEeHHs (pacCuuTaTh J3THM METOAOM BEIWYHHY TOKa dYepes
pesuctop R4 cxemsl puc.3).

Mertonbl pacueTa JUHEWHBIX 3JIEKTPUYECKUX Ieneil. XapakTepucTuKa MeToa pacueTa JMHEHHBIX
AIIEKTPUYECKHUX IIeTIeH - METOJ SKBHBAJCHTHOTO T€Heparopa (pacCuuTaTh STUM METOJIOM BEIHYHHY
TOKa uepe3 pe3uctop Rz cxemsl puc.3).

MOIIHOCTh B DJICKTPUYCCKON IenH. AHAJIU3 SHEpreTHdeckux xapakrepuctuk  Pron(l), Po(l),
Pr(l), n = f(I) mpu ycrmoBuu paboThl nekTpuueckoil 1enu ¢ ucrounukoM DJIC. BeiBon ycioBwus
nepesayd MaKCMMaJbHOW MOIIHOCTH B Harpy3ky. bamaHc MomiHocTed. 3amucarth aHAIMTHYECKOE
BbIpa)kKeHHE OajlaHCca MOLTHOCTH VIS JIEKTPUYECKON IIEH CXEeMBI puc.3.

CunycounnanbHblii Tok ¥ ero mapamerpsl: Iv, (Um), T, f, o, neiictByronme 3Ha4eHUS TOKa W
HanpspkeHus. [loHsATHE O CHMBOJIMYECKOM METOJE MpEACTaBICHUS CHHYCOMIAIbHO W3MEHSIOIINXCS
BenuuMH. M300pakeHHe CUHYCOMJAIbHO H3MEHSIONIMXCS BEJIMYMH Ha KOMIUJIEKCHOM IJIOCKOCTH.
Kommnekcnas amrmumnryna. Kommuieke aerictByromiero 3HaueHus. Oneparuu qudQepeHIupoBanus U
UHTETPUPOBAHUS B CHMBOJIIMYECKOH (hopme. 3amucath KOMILIEKC aMIUIATY a6l ToKa 1(t)=Umsin(mt+eo).
B anrebpanveckod M MokazaTenbHOM (hopmax, u300pa3uTh rpaguueckoe MpecTaBICHUE KOMILIEKca
TOKa].

Tok, HampsbKeHHE U MTHOBEHHAsh MOIHOCTh B MACCHUBHBIX AyekTpuueckux anementax (R, L, C).
KommiekcHoe conpoTuBIeHUE MHAYKTUBHOTO XL U €MKOCTHOT'O 3JIEMEHTOB Xc B airedpanyeckou u
nokaszarenbHO (opmax. ['paduku vacTtoTHeIX 3aBucuMocTeil Moayns XL U Xc. 3akon Oma B
CHMBOJIMYECKOM TIPEICTABICHUHU JJIsl PEAKTHBHBIX JIEMEHTOB (B areOpanvecKod W IMOKa3aTelbHOU
dopmax). BekropHas auarpaMma KOMIUIEKCOB AaMIUIUTYJ TOKa U HalpsDKEHHUS B TACCUBHBIX
AJIEKTPUUYECKHX DIIEMEHTaX.

AHanmuTHUeCKHe € TrpaduyecKre TPEeNCTaBICHUS KOMILIEKCHOIO BXOIHOTO COIPOTHBIICHUS
nocnenoBatenbHoi  RL-mmemmm, ero monmyns m aprymenta (daser). IlocTosHHas BpeMEHHU IICIIH.
BekropHas nmarpaMma KOMILUIEKCAa aMIUIMTYAbl TOKa, BEKTOpPHAas MOTEHIHaJbHas IuarpaMma Iernu
(TIp¥ YCTIOBHH, YTO KOMILJIEKC aMITTUTY/IbI BXOJTHOT'O HANPSHKEHUSI IMEET HYJIEBYIO Ha4aIbHYIO (a3y).

AHanuTthyeckue W rpaduueckue MpeACTaBICHUS KOMIUJIEKCHOTO BXOJHOIO COIMPOTHUBIICHHS
nocnenosarenbHod  RC-nienmu, ero monyist u aprymenrta (¢assr). IlocTossHHas BpeMEHM LEMH.
BekropHas nmarpaMma KOMILIEKCA aMIUIMTYAbI TOKa, BEKTOpPHAs MOTCHIMAJbHAS JUarpaMma Ienu
(Tpu yCIOBUH, YTO KOMITJIEKC aMIUIMTY/IbI BXOJHOI'O HANIPSKEHUSI MMEET HYJIEBYIO HaualIbHYIO (a3y).

AnanuTHueckue M rpaduyeckue IpeCTaBICHUs] KOMIUIEKCHOI'O BXOJHOTO CONPOTHBIICHUS
napamensHoit RL-miern, ero moayns u aprymenta (¢assr). IlocrosiHHas Bpemenu nenu. BekropHas
IrarpaMma KOMIUIEKCa aMIUTHTYIBI BXOJAHOTO HANpsDKCHWs, BEKTOPHBIC IuUarpaMMa TOKOB B IICTIH
(IpH YCIIOBUH, YTO KOMILJIEKC AMILUIMTY bl BXOJJHOI'O HAMPSKEHUSI UMEET HYJIEBYIO Ha4alIbHYIO (ha3zy).

AHanmuTHuecKHe H rpaduyecKre MpencTaBIeHUS KOMILJIEKCHOTO BXOIHOTO COIPOTHBIICHHS
nocnenoBatenbHoi RLC-1ienu, ero Mmoayns u aprymenta (¢dassl). BekTopHas nuarpaMma KOMILIEKCa
aMIUIUTYZbI TOKA, BEKTOpHAas MOTEHIMalbHas JuarpamMma IeNnu Ha 4acTOTe MEHbIeH pe3oHaHCHOU
(na Bxope nenu nevictyetr MWH ¢ HyneBoit HauanbHOH (a3oii).

AHanmuTHUeCKHe € TrpaduyecKre MPEeNCTaBICHUS KOMILIEKCHOIO BXOIHOTO COIPOTHBIICHUS
napamnensHoit RLC-nienn, ero monynst u aprymenta (¢assl). BekropHas auarpamMma KoMIUIEKca
aMIUTUTY/IBl HAPSOKCHUS, BEKTOpHAs JUarpaMMa TOKOB B IEMHM Ha YacTOTE MEHBIICH pEe30HaHCHOMN
(ma Bxoze nenu nerictsyer UUT ¢ HyneBoit HauansHOM (hazoi).
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MoluHocTh NEePEeMEHHOro TOKa B KOMIUIEKCHOM (opme. ENuHUIBI U3MepeHHs] BHIOB MOIIHOCTH
MEPEMEHHOT0 TOKA.
Pewums npumep: K0 BXOAy NAaCCUBHOIO JIBYXIIOJIFOCHHKA HPUJIOKEHO AECUCTBYIOINIEE 3HAYECHHE

j30°
e b

KOMIIJICKCAa HalPsKCHUS U =15 a KOMIIJICKC HCﬁCTBYIOMCFO 3HA4YCHHUA BXOJHOI'O TOKa

| =3¢/ ; pacCcUMTaTh: KOMILJIEKCHYIO, ITOJTHYI0, AKTUBHYIO, PEAKTUBHYIO MOIIIHOCTH B LIETIH.

Pe3onanc wamnpsbkenuid. IlocnenoBatenbHblii  KosieOaTenbHBIM KOHTYp. [lapamerpsl KoHTypa:
pPE30HAHCHAsI YacTOTa (o, XapaKTEPUCTHUECKOE COMPOTHBIEHUE p, TOOPOTHOCTH Q, moioca mporryc-
kaHusi 2w, BHOCMMOE CONpOTUBJICHHE Rpy. Pe30HaHCHOE COMPOTHUBICHHE TOCIEAOBATEIBLHOIO
KOJIe0aTEeNIbHOTO KOHTYpa. YacTOTHBIE XapaKTEPUCTUKH TOCIEIOBATEILHOTO KOJIeOaTeIbHOTrO KOHTYpa
[Zsx = f(w), ppx =f(w) (cm. omsem na eonpoc Nell), Unc = f(w), UnL =f(w), In =f(w),].

[TocTpouTh BEKTOpHBIE TMOTEHIUMAIbHBIE JUArpaMMBbl IOCIEIOBATEILHOIO KOJIeOaTebHOrO
KOHTypa ¢ mapameTpamu [L= , C= |, RL= | Ha pe30HAHCHOHN 4YacCTOTE W Ha TPaHUIIAX TOJOCHI
ponyckaHus (Ha 4acToTax @y U @p) [NIpU YCIOBUU, YTO KOMIUIEKC aMIUIUTY/Abl BXOJIHOTO UCTOYHUKA
HAMpsDKCHUsT MMEEeT HavalnbHylo ¢a3y paBHyio Hymo]|. Momckaska: Umcwp)/ws(wn)]= 0,707Imvax
p(1+1/1Q).

[TocnenoBarenbHbIN KOeOaTENbHBIN KOHTYP KaK YCHWJIMTEIb HamnpshkeHUs. BnusHue conportusiie-
HUN TeHepaTopa W Harpy3KH Ha CBOMCTBA MOCJIEAOBATEIbHOTO U MapajljIeIbHOTO KoJjeOaTenbHBIX
KOHTYPOB.

Pe3onanc Tokos. [lapannensHsbiil konedaTenbHbIi KOHTYp. [lapaMeTpsl KOHTYpa: pe30HaHCHAs Yac-
TOTa 0, XaPAKTEPUCTUICCKOE COMPOTUBIICHUE p, HOOpOoTHOCTH Q, monoca nponyckanus 2Aw, BHO-
cumoe conpotuBieHue Rpy. Pe3oHaHCHOE COMpOTHBIICHHE MapalIEIbHOTO KONe0aTenbHOro KOHTYpa.
YacToTHbIC XapaKTePUCTHKA KoJIeOaTeIbHOro0 KOHTYpa [Zax = f(w), ppx = f(w), ImL = f(w), Imc = f(w)].

[TapamenbHBIN KOJEOATENIBHBIN KOHTYP C Pa3fAeeHHOM WHIYKTUBHOCTBIO (4aCTUYHOE BKITIOUEHUE
ITPPK). Kosddunuent Bxiarouenus. I'paguk 4acTOTHOH 3aBUCUMOCTH €TI0 CONMPOTUBIICHUSL.
[MapannenbHplii KoneOaTeNbHBIM KOHTYP C pa3/ieieHHOW eMKOCThIo (dactuyHoe BKmoueHue [TPPK).
Koadumuent Brimrouenns. ['padk 4acTOTHON 3aBUCUMOCTH €TI0 COMPOTHBIICHUS.

N306paxeHrne HeCUHYCOUIATbHBIX TOKOB U HAMPSHKEHUH ¢ MOMOIIBIO psiaoB Dyphe.

Pemmmte npumep - uzobpasume amnaumyoHsiii u (hazosvii CHeKmMpbl NePUOOUYEcKo20 KOIeOaHUs
i(t+7), onucwvieemozo 6 sude nabopa 2apmonux: Ut+T)= U + Um sin(wt+a %)+ Um sin@3 ot+p
9 +Ums sin(é wt+ y %) (6 sxzsamenayuonnom bureme 6yoym ykasamwt uucnoevie senuuuivt Uo, Umi, o, B,

Y

KomnekcHble 4aCcTOTHBIE XapaKTEPUCTUKU DIEKTPUUECKUX LETIEH.
BriBecTH KOMIUICKCHBIM dYacTOTHBIH Kod(pdunuent nepemaun, AUX, PUX  cxembl puc.4.
N3obpazuts ['papuxn AUX n GUX
e
Eq C
I ’
J Rs
< Um1 R Umz2
R2
I & -~

Puc.3 Puc.4 Cxema nernu




JTH CBeJleHUS He00X0IMMO 3HATH HAN3YCTh:

1. 3akon Oma — Izg.
R

2. 3akonsl Kupxroda:
CYMMa TOKOB B y3JI€ CXE€MbI PaBHO HYJIIO - ZI =0;

CyMMa TIaJICHUI HanpsDKEHHs [0 KOHTYPY 00X0/1a paBHa CyMMe 3.71.C. ISHCTBYIOIIUX B KOHTYPE -
Z IR= ZE (unu — cymMMa NaJieHui HalpsDKeHUH B KOHTYpE paBHA HYJIIO).

2. HWcTouHuKM >HEprum:

-ujeajbHbIi ncTouHuk Toka (MUT) ¢ 6eCKOHEUHO OONBIIUM BHYTPEHHUM
cornporusieHueM Rj = oo;
- naeaJIbHbIA ucTOYHUK Hanpsizkenust (MUH) (uctounuk 3.1.c.) ¢ OECKOHEYHO

MaJIbIM BHYTpEHHHM conpotuBienueM Ri = 0.
3. f =1/T - nuneiinas yacrota [['1]; @ =2xf — nukrueckas (kpyrosas) yactoTa [paauan

[cexyHny],
L

4. TlocrosiaHas Bpemenu RC — nenu 7 = RoxgC; nocrosinnas Bpemenu RL — nenu t =
RBKB

5. KomriekcHoe conpoTuBiIeHne HHIYKTUBHOTO AJIeMEeHTa (KaTYIIKA WHIYKTUBHOCTH):

- B anreOpanueckoit popme X =jwl;

- B TIOKa3areabHol popme XL =wl e 1%,

6. KoMruiekcHOe COmpoTHBIIEHHE EMKOCTHOTO 3JIeMeHTa (KOHICHCATOpa):

o 1
- B anredbpandeckoit popme X =——
joC
= 1 o
- B IOKa3aTeNnbHOl hopme X . = v e,
@

6. 3akon OMa B CUMBOJIMYECKOM (hopMe (anredpanydeckoil u mokazaTeIbHON)

1= In _Yn i ZU . joC =U,eC el
- . - ! m m
joL ol
7. IlapameTpsl KoJe0aTeNTbHOI0 KOHTYpA:!
1

vJLC
L

- XapaKTEPUCTUICCKOE COIMPOTUBIICHUE - O = E ;

- p€30HaHCHad YacToTa — M, =

- 10OpOTHOCTH KOHTYpa — Q = Rﬁ , I1e R — conporuBneHue norepb B KOHTYPE;

- 10J10Ca MIPOITYCKaHUsl KOHTYpa, onpeaensiemas 1no ypoBHio 0,707 0T MaKkCUMaabHOIO 3HAYEHUS -

o= (2af= Ty,
Q Q

- PE30HAHCHOE COMPOTHUBIICHHE MTOCTIeA0BaTeNbHOr0 Konebarenpaoro kontypa (IICKK) paBao
COIIPOTUBIIEHUIO NTOTePh — Rpe3 =R;

- P€30HAHCHOE COMPOTHBJICHUE NMapajuiebHoro konebdarenpbHoro KoHTypa (ITPKK) - Rpez = pQ;
,02
- BHOCUMOE B KOHTYP COIIPOTHBIICHHUE MOTEPb Rpry = —.
H



OTII 4.2 DKk3aMeHAUMOHHbIE BONIPOCHI

1. Onpenenennie MNOHATHUIM: MEPEXOJHOM MpPOLECC; KOMMYTalMs; MOMEHT KOMMYTAllUU;
YCTAaHOBUBILIMICS (NPUHYXACHHBIN) pexuM. DopMmylnpoBKa 3aKOHOB KoMMyTauuu. OmnucaHue
COCTOSIHHSI pEaKTHBHBIX 3JIEMEHTOB B MOMeHT kommyTaruu (t=0) [JIK. Nel].

2. Ananu3 TmepexoJHBIX NpoIeccoB pemieHueM MuddepeHINaTbHbIX YpaBHEHUN (KJIACCUYECKHI
METO/1) Ha IpUMepe aHalu3a cxembl puc.l. Onpenenenne MOHATHNA: CBOOOJHBIN U MPUHYKJICHHBIN TOK;
HE3aBUCHUMBIC I 3aBHUCHUMBIC HadasbHbIe yemoBus [JIK. Nel].

3. AHanmu3 mepexoAHOro mpouecca B LemsAx IepBoro nopsaka. Ilpouemypa pacdera mepexogHbIX
npoueccoB. Onpenenenue noHsaTuil: nopsanok OL; nmocrosHHas Bpemenu OIll mepBoro mnopsjaka.
AnTOopuTM aHanu3a 1enu rnepeoro nopsiaka (4 cxemsr) [JIK. Nel].

4. AHanmu3 mepexoIHoro mpoiecca B nocieaoarenbHort RC-mienu (BapuanT ) [JIK. No2].

5. Ananu3 nepexoIHoro mnpoiecca B nocieaoBarenbHoi RL- nenu (BapuanTt 1) [JIK. No2].

6. AHanu3 mnepexogHoro mporecca B nocienoBaTenbHo RLC menu (BKIIOYEHHE K HCTOYHHMKY
noctossHHOTro HanpspkeHus) [JIK. Ne2, Ne3].

7. AHanmu3 MepexoIHbIX IPOLECCOB ONEPaTOPHBIM METOAOM (OCHOBHBIE MOHATHs). 3akoH Oma B
oreparopHoit popme. OnepaTopHbIE CXEMbI 3aMEIICHUS peaKTUBHBIX 371eMeHTOB [JIK. Ned].

8. 3axonwr Kupxroda B oneparopHoit hopme. [lopsamok aHamm3a nepexoaHoro mpoiecca onepaTopHbIM
meTogoM. @opmyiel paznoxenus [JIK. Ned].

9.  OmeparopHas  mnepenatouHas  ¢yHkuusa.  OmnepaTropHble — mepelaTouyHble  (QyHKIHUU
muddepennupyromieit u uaTerpupyromeit RC u RL neneit [JIK. No5].

10. Peakums DIl Ha koMMyTamuio B BHIE NpsAMOYroibHoro umnyinsca. luddepenuupoBanue u
UHTETPUPOBAHUE NEPUOANYECKON TIOCIENI0BATENbHOCTH MPSAMOYIOJbHBIX HUMIYJIbCOB. AHaIM3
nporecca quddepeHiupoBanus Bo Bpemeru Ha mpumepe RC merwm [JIK. No5, Ne6].

11. BpeMeHHBIE XapaKTEpUCTUKU JIMHEWHOMN 3JIeKTprUecKoi 1enu. CBsA3b CTYyNIEHYaTON M €JUHUYHON
¢ynkuuit. OnpeneneHus nepexonHod U uMiyabcHor xapakrepuctuk DI Cesazp [IX u UX mexny
coboi. Cesa3p [1X u UX ¢ mepenarounoit pynkument D1 [JIK. Ne6]..

12. 11X u UX unTerpupyromieit u quddepenupyromieit neneit (Ha mpumepe RC-mermm) [JIK. Ne5, Ne6].
13. Onpenenenrie peakuu ey HA MPOU3BOJILHOE BHEIIHEE BO3JIEHCTBHUE C UCIOJb30BAHUEM IPHUH-
nuna HajlokeHus (oOmue mnonoxeHus). OmpeneneHue peakiuy LEenud Ha MPOU3BOJIBHOE BHEIIHEE
BO3/CHCTBHE MO €€ MepexoJHON XapaKTepucTuke (mepBas U BTopass Gopmbl uHTerpaia [lroamens -
uHTerpaia ceeptku) [JIK. Ne7].

14. M300pakeHne HECHHYCOMJAIBHBIX TOKOB M HAIPSDKEHUH ¢ ToMmomibio psagoB Dypee. [lonsrus
criektpa aMmrutyn u ¢das [JIK. Ne7].

15. Tlepenarounas ¢yHKUMS W KOMILJICKCHBIE YAaCTOTHBIC XApaKTEPUCTHUKU DIEKTPUUECKUX LEHeH.
UYacrorasle xapakrepuctuku UIl B Bume mociemoBarenbHol RC - menu (KOMIUICKCHBIM YacTOTHBIN
kodhumment nepenaun, AUX, OUX) [JIK. Ne8].

16. Tlonstue uyerbipexmomtocHuka (UII) u ero pasHoBumHocTedt. Y- mapamerpel YIl (cucrema
ypaBHEHMH, (U3NYECKUN CMBICI TEPBUYHBIX MapaMmeTpoB B pexumax K3). Z- mapamerpsr Ul
(cuctema ypaBHeHUH, (PU3NYECKUIM CMBICI IEPBUYHBIX MapameTpoB B pexkumax XX) [JIK. Nell]. H -
napametpsl UII (cuctema ypaBHEHMH, PU3HMUECKUI CMBICI MEPBUYHBIX MapaMeTpoB B pexkumax K3 u
XX). A - mapametpsr UIl (cucrema ypaBHEHH, (U3NYECKUN CMBICT MEPBUYHBIX MApaMETPOB B
pexumax K3 u XX) [JIK. Ne9].

17. Xapakrepuctuueckue (BTopuuHble) mapameTpbl YLl (BXOgHOE COMPOTHUBICHHE M YACTOTHBIM
koo dunment mnepemaun UYII). OmpeneneHue TMOHATUN: XapaKTEPUCTUYECKOE COMPOTUBIICHHE;
corjacoBaHHbIi  pexxum  paborer  UIl;  xapakTtepucTthueckod — TOCTOSHHOW — TEpenayu;
xapakTepuctuyeckoe (codctBenHoe) 3aryxanue YUll ( eaununa - Henep); xapakrepuctuueckas aza
win (azoBas nmocrosiaHas [JIK. Ne9].



18. Onpenenenue seKTpudecKoro GribTpa U ero napameTpoB. [19Th THTIOB GUIBTPOB M UX YCITOBHBIC
rpa¢puueckue nzodpaxenus u AUX [JIK. NelO, 11].

19. LC — ¢punbTpsl (peaktuBHbIe GuiibTphl). @uitbtpel Tuna K. ®HY tuna k (cxema I1 u T -o0pa3Hbix
¢uIbTPOB, mapaMeTpbl, YacToTHbIe xapakrepuctuku) [JIK. NelO, 11].

20. Meromuka pacyera ¢uapTpa Tuma K. ®BY tuma K (cxema IT u T -o0pa3Hbix (UIBTPOB,
napaMeTpbl, 4acTOTHbIC XapakTepucTuku). [loimocoBbie ¢uibTpbl Tuma K (mapamerpbl, 4acTOTHBIE
xapakrepuctukn) [JIK. Nel10, 11].

21. ®unabTpsel THTIA M (CXEMa, YaCTOTHBIE XapakTepucTuku). [lonstus o punsTpax barrepropra, UeOs-
mieBa, 3onoropeBa-Kayspa (ammuntudecknx), beccens. Kaptel nyneit u nomoco, AUX ¢unbtpos[JIK.
Nel0, 11].

22. OmnpeneneHve B3aMMHOM WHIYKIMU B JuHEWHOW Ol mpu TrapMOHMYECKOM BO3JCHCTBUH.
Komnuiekcsl HanpskKeHUH JBYX MHIYKTUBHO CBs3aHHBIX Karymiek. Omnpexnenenue nonsarui: J.J0.C.
CAMOMHIYKINH, KOA(PQUIIMEHT CBSI3U,- CONPOTHUBIICHHE CBSI3M, OJHOMMEHHAs Tapa 3a)KHMOB,
COTJIaCHOE M BCTPEUHOE BKIFOUCHUE KAaTYyIIEK HHAYKTUBHOCTH (M300paskeHue BkitoueHus) [JIK. Nel2].
23. TpancdopmaTop B JTUHEHHOM pexume Oe3 moTeph (cxema, aHaau3 padoThl CHUMBOJIUYECKHM
MeToI0M, Kod(dummeHT TpanchopMaIui, BXOJIHOE COMPOTUBIICHUE HATPYKEHHOTO TpaHCopMaTopa)
[JIK. Nel12].

24. Henuneiinble anekTpuueckue uenu. I'paguueckue mzoOpakeHus: HenuHeHHbIX aieMmeHToB (HD).
Boneramnepnas xapakrepuctuka (BAX) HD. Onpenenenue moHsaTHii: paboyast To4ka, CTaTUYECKOE U
nuHamuyeckoe conporupienus HO. [JIK. Nel3].

25. DkBUBalleHTHBIE TMPeoOpa3OBaHUA HEIWHEWHBIX PE3UCTUBHBIX IIEMe  OCYIIECTBIIIEMOE
rpad0aHAIMTHYECKUM METOJOM (IIOCNeOBaTEeIbHOE COEIMHEHUE - JBa crocoba ompeseneHus
pesynpTupytomeir BAX).  DkBHBajeHTHbIE NpeoOpa3oBaHUs HETWHEWHBIX PE3UCTUBHBIX Ilenei
ocyiiecTBisieMoe rpadoaHaTUTHUECKUM METOAoM (MapajulelbHOE COSAMHEHHE -  OIpe/eieHHS
pesyaptupyromeit BAX). [JIK. Nel3].

26. IlonsTie 00 >MEKTPUUECKUX LIETISIX C paclpeieeHHbBIMUA TapaMeTpaMu. Pa3HOBUIHOCTH ITMHHBIX
nuHuil. [ToronHsie mapaMeTpbl ATUHHON TUHUH. TenerpadHble ypaBHEHUS MPU CTAIIHIOHAPHOM PEXUME
CUHYCOHIATbHBIX KosneOaHuit (6e3 BbriBoma). Cocramistonie Oerymieil BOJTHBI B JUTMHHOW JIMHHH.
Xapaxrepuctuku oeryieit Bonnsl [JIK. Nel4]..

27. PexxuMbl paObOTHI JUTMHHOW JTMHUU O€3 moTeph (Oerymel BOJIHBI, CTOSYEH BOJIHBI, CMEIaHHBIA pe-
xuM). KbB u KCB. ITonsTHS 4eTBepTHBOIHOBOr0 TpanchopmaTopa u peaktuBHoro myHra [JIK. Nel4].

Kn L

e(t)

—F

Puc.1 Cxema nocnenoBaTenbHOr0 KOJebaTeIbHOro
KOHTYpa

IL1aH npaKkTHYeCKUX 3aHATHI
1. Pacder nsyeKTpHYecKMX NE€Ned IMOCTOSHHOTO TOKa METOIOM HAJOKEHUs W SKBUBAJECHTHOIO
reHeparopa
2. Pacyer »NeKTpUYECKHX IIeTlell CHHYCOMIaTbHOIO TOKa 2 MopsIKa.
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3. [locnenoBarenbHBIN KOJIEOATEIBHBIN KOHTYD.
4. TapannenbHbIi KoJIebaTeIbHBIA KOHTYP

Tunosble 3a1a4M I NPAKTHYECKUX 3aHATHI

Tema: «CBolicTBA JHMHEHHBIX JIEKTPUYECKHUX Lleneil MOCTOSIHHOT0 TOKA M METO/IbI UX pacyeTa

Ei,B | E2,B | J3;A | R,,Om | R2,Om | R3,OM | Rs, OM | Rs, OMm
65 130 0,3 30 145 160 120 155

3ananue:

- pacder CXeMbl METOJOM HEIOCPEACTBEHHOIO IPUMEHEHHUS
ypaBHenuii Kupxroda;

- pacder TOKa B BETBH C PE3UCTOPOM R3 METOIIOM 3KBUBAJICHTHOTO
reHepaTopa;

- pacyeT MOIIHOCTEH, OalaHca MOITHOCTEH CXEMBI.

Tema: «/IuneiiHbIe IJICKTPUYECCKHUE LECITH IIPU TAPDMOHUYECCKOM BO31€HCTBUI

o Vim,B | R;,Om | R2,Om | C;1 n® | L1 m[H
R1 10 90 900 110 0,9
. "2 3ananue:
= - pacyerT KOMIUIEKCHBIX aMIUIATYJL TOKOB B BETBAX
YT J * 9JIEKTPUUYECKON IEMH MEPEMEHHOr0 TOKa Ul 4acTOThl f =
‘ 500kI'u. HampsikeHue HCTOYHHUKA MUTAHUS

u(t) = Unsin2xft;

- pacyeT NAACHUN  HANpsDKEHUHM  Ha  JJIEMEHTax
JJIEKTPUYECKON LIEIIN;
- pacdeT MOLIHOCTH, NOTPEOJIIEMON BIIEKTPUYECKOM IEMbI0 OT HCTOYHUKA IHTAHUS: IIOJHOM,
AKTHBHOW, PEaKTUBHOM JUIsl YKa3aHHOI'O 3HAYEHMS YaCTOTHI.

Pesynprarel pacdera cBectu B Tabmuiy. IlocTpouTh BEKTOpHBIE JMarpaMMbl TOKOB U

HanpspKeHui. 3anucaTh NnajieHrne HarpsbkeHus Ha R2 B ¢popMe CMHYCOMIalIbHOTO Mpoliecca.
Tema: «Pe30HaHC B 3JIEKTPHYECKUX LEMAX»

Vm,B | R;,Om | R, Om | Ci n® | L1 m[H

R1 L1
- A
» é o1 10 90 900 110 0,9
B I

3amaHue:

- pacueT pe30HAHCHON wacToThl fo, XapakrepucTHyec-Koro
CONPOTHBJICHHS p, 100poTHOCTH Q ¥ monockl nporyckanus 24f mocnenoBarenbHOro KonedareIbHOro
KOHTYpa ;
- pacueT naJieHui Hanps>KeHUH Ha 3JIEMEHTax I0CIeJ0BATEIbHOI0 K0Ie0aTeIbHOI0 KOHTYpa Ha TpeX
yacrorax: fo(1 — 1/2Q), fo, fo(1+1/2Q).

Pe3ynpTathl pacuera cBeCTH B TaOJIMILY M TOCTPOUTh HOPMUPOBAHHYIO 3aBUCUMOCTb TOKA B

KOHTYpe OT 00001IeHHOI paccTpoiiku. [1ocTponuTs BEKTOpHBIE JHAarpaMMBbl HAPSKEHUH JUTsT
YKa3aHHBIX 4aCTOT.

Tema KypcoBoii padoThI M THIIOBOE 3aJaHHe HA Hee (0JIAaHK 3a1aHHA)
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MUWHHUCTEPCTBO HAYKU U BLICHIEI'O OBPA3OBAHU A
POCCHUICKOI ®EJEPALIN
OENEPAJIBHOE T'OCYJJAPCTBEHHOE BIO/XKETHOE
OBPA3OBATEJILHOE YUPEXJEHUE
BBICHIET'O [TPO®PECCHUOHAJIBHOI'O OBPA3OBAHU A
«PI3AHCKHUI TOCYJIAPCTBEHHbBIN PATMOTEXHUYECKWI YHUBEPCUCTET»
numenn B.®D. YTkuna
Kadenpa paquoTeXHUYECKHUX CUCTEM

3AJIAHME HA KYPCOBYIO PABOTY
o aucrurinae «OTL»
Ilepexoonvie npoueccol 8 TUHEHHBIX INEKMPULECKUX UEHAX

Crynenr \ ®.1.0. | rpymnmna | Ne rp.

1. Cpok mpeJcTaBJICHHS K 3alUTe ‘

2. Ucxonuple qanHbIe

2.1 DnekTpuyeckas NPUHIUIHAIBHAS CXeMa LETH

R 1_01 ' ?1 T

Cxemal Cxema2

E R1 R2 R3 R4 C1 E R1 R2 R3 R4 C1 L1

15B |2 kOM|3 kOM |5 kOM |4 kOM | 5D | 25 B |1 kOMm|5 kOMm|2 kOm| 10 500 2,5
kOM | n® | mM['H

2.2 PaccuunTaTh nepexoaHbIi mpolecc

uci(t) B cxeme 1 uci(t) B cxeme 2

3.ConepkaHue NOSICHUTEIbHON 3alUCKHU

3.1.BBenenue. [lepexoaHble MpOIECChl U METOJIbI UX pacuera

3.2.PacueT nepexoaHbIX MPOLIECCOB B 3JIEKTPUUECKOMN IIEMH MepBOro nopsaka (cxema 1)
KJIaCCUYECKUM METOJIOM

3.3. Pacuer peakuuu 351eKTpUUECKOM 1IENH NEPBOro nopsAaka (cxema 1 mpu pa3oMKHYTOM
KJII0U€) Ha IPSIMOYTOJILHBIN UMITYJIbC pazMaxoM E u paznmuunoit mmutensHoctH (0,271; T, 51)

3.4.PacueT nepexoaHbIX MPOLIECCOB B JIEKTPUUECKON IIEMU BTOPOTo MOopsiaKa (cxema 2)
OIEepaTOPHBIM METOJIOM

3.5.Pacyer xapaKTepUCTHK JICKTPUICCKOM IIEMU BTOPOro Mopsaka (cxema 2 mocie
KOMMYTAIMH): IEPEXOAHON, IMITYJIHCHOM, 4aCTOTHOTO K03 duimenTa nepenauu

3.6. IIpoBepka pacueToB MojenupoBanueM B cpeae MicroCap mo mynkram 3.2, 3.3, 3.4.

3.7 bubaunorpaduyecKuii CIIUCOK.

PyKkoBOAMTEIb PAOOTBI ......ovvvvviiiiiiiiieiieaeenn, Mamaes 1O.H.
IIoAIINCh, Aara q)aMI/IJ'II/IH, MHUIIUAJIbI
3ajaHue MPUHAT K MCTIOJTHEHHMED . .......iuutnttntt ettt aee aaeeat et et et e e e eeeae
MOMIIMCH, AaTa (hamMuHsl, THULIAATBI
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Bomnpocsl k TeopeTHyecKkoMy 3a4eTy
1. [TonsATHA epexoaHOro npouecca 1 KoMmmyrauuu. [IpaBuia kommyTauu.
2. Kiaccuueckuii MeToi aHaimM3a IEpPEeXOJHOro Ipolecca MyTeM pemeHUs OOBIKHOBEHHOI'O
TG depeHINaTbHOrO0 YpaBHEHUS, HaYalIbHbIE YCIIOBHUS, MPUHYKJIEHHbIE U CBOOOHBIE COCTABJISIOLINE
TOKOB U HalPsKEHUH.
3. IlepexoHbIe IPOLECCHI B LEMAX C OAHUM PEAKTUBHBIM 3JIEMEHTOM, ITOCTOSIHHAsI BPEMEHH.
4. IlepexoaHble MPOLIECCHI B LIETIAX C ABYMSI PEAKTUBHBIMU 3JIEMEHTAMHU.
5. OnepatopHbIif METO/1 aHAIK3a MEPEXOIHBIX MPOLIECCOB HAa OCHOBE MpeoOpa3oBanus Jlamnaca.
6. IlepexoHas 1 UMITYJIbCHAsl XapaKTEPUCTUKY LIETIH.
7. OnpeneneHue peaklMy LEeNU Ha MPOM3BOJIbHOE BO3JEHCTBHE MO €€ MEPEXOIHON XapaKTEpH CTUKE.
Nuterpan Hroamens.
8. OnpeneneHne peakuy LEeNU Ha IPOU3BOJIBHOE BO3JEHCTBUE IO €€ UMITYJIIbCHOM XapaKTepH CTUKE.
Huterpan cBepTku.
9. Cs3b nepenaToyHoON (GYyHKIUH IeTH ¢ YaCTOTHBIMU U BPEMEHHBIMH XapaKTePUCTUKAMH 1IeTIH
10. OmpeneneHue YETHIPEXNONIOCHUKA W MHOIOMNONIOCHUKA. CHCTEMBI OCHOBHBIX YpPaBHEHUH H
MEPBUYHBIX IAPAMETPOB IPOXOJHBIX UETHIPEXIIOTIOCHUKOB.
11. Meroasl omnpeneneHus NEPBUYHBIX MapaMETPOB YETHIPEXMOMIOCHUKA. JKBHUBAJIECHTHBIE CXEMBI
(cXeMbl 3aMeIIEeHNUS) YETHIPEXITONIOCHUKOB.
12. CocTaBHBIE YETHIPEXITOIIOCHUKH.
13. XapakTepucTuuecKkue napameTpsbl.
14. AKTUBHBIE YETHIPEXIIOIIOCHUKH.
15.9nexrpuueckue GuUIbTpHI (Ha3HAUEHUE U BUBI DJEKTPUUECKUX (DUIBTPOB, PEAKTUBHBIC (PHIIBTPHI).
16. OcHOBHBIE MOHATHS U OnpeieNieHusl. AHaIu3 paboThl JJTMHHON JTUHUH.
17. Tenerpadgubie ypaBHEHUS MIPHU CTAIMOHAPHOM PEKUME CUHYCOUAATBHBIX KONECOaHHIA.
18. JImuaHas nuHus 6e3 noreps. CoracoBaHUe ITMHHOW JIHHHUH C Harpy3KOi.
19. JUtnHHBIEC TMHUYU IPA TAPMOHUYECKOM BO3/ICHCTBUMU.
20. BonHOBBIE PEXXUMBI B ITMHHBIX JTUHUAX. CoriiacoBaHue JJIMHHOM JIMHUU C HATPY3KOM.

IL1an npaKkTHYeCKUX 3aHATHI
1. Pacyer MEPEXOIHBIX ITPOUECCOB B SJICKTPHUYCCKUX LCIIAX IIEPBOro MopsaaKa KIaCCUUCCKUM MCTOO0M.
2. Pacuer nepexoJHbIX MPOLIECCOB B AEKTPUUYECKHUX LEMSIX IEPBOro U BTOPOr0 MOPsJIKa ONEpaTOPHBIM
METOZIOM.
3. Pacuer peakuuu nenu Ha NPOU3BOJIILHOE BO3JECHCTBHE MO €€ MEePEXOJHOW U HMIYJIbCHOU
XapaKTEePUCTHKAM.
4. PacueT napamMeTpOB TUIOBBIX YETHIPEXIIOIOCHUKOB

TunosBble 32124 A1 NPAKTUYECKUX 3aHATHIA
Tema: «JIuHeiiHbIe 3JIEKTPpUYECKHE HENMU NMPU HErapMOHUYECKOM BO3AeHCTBMH (NepexoaHble
Nnpouecchbl B JHHEHHBIX JIeKTPHYECKUX LeNnsiX))»
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15 | 2 kOm 3 5 |4xOm | 5ud | 25 1 5 2 10 | 500 | 2,5

B kKOm | kOm B | kOM | kOM | kOM | kOMm | 1D | MI'H
3anaHue:

R1?2 R21 - pacyeT MEPEXOAHBIX MPOLECCOB B BJIEKTPUUECKON LIEMH
nepBoro nmopsijaka (cxema 1) KIacCHUeCKUM METOJIOM;

L - pacuer peakUuu 3JIEKTPUYECKON LEenu NEPBOro Mopsaka

C 103 (cxema | mpu pasoMKHYTOM KIHOYe) Ha IPAMOYTOJbHBIH

109 uMITyNibC pasmaxoM E u paznuunoii amurensHoctH (0,27; T,

T 51);

S v——o - pacyeT IEepPEeXOJHBIX IPOLECCOB B AJIEKTPUUYECKON LEnu

Puc. 1 Cxema BTOPOTO MopsiiKa (cxema 2) onepaTopHbIM METOAOM.

Tema: «BpeMeHHbBIEC XapaKTEPUCTUKY JMHEHHBIX Lenei»

3amaHue - pacyer XapaKTePUCTHK SJIEKTPUUECKOW IeMH BTOpOro mopsaka (puc.l): mepexomHoi,
UMITYJICHOM, YaCTOTHOTO K03 (puliMeHTa nepeiaum.

Tema: «OcHOBBI TEOPHHU YeTHIPEXNOJICHHKOB M MHOTOIIOJTIOCHHKOB)»
1. 3aganue - paccuurtath A, Z, Y, H - mapaMeTpbl MpOCTHIX YETHIPEXITOMIOCHUKOB.
2. 3aganue - paccuntath A 1 H - mapamerpsr T-00pa3HOro 4eTHIPEXIOIIOCHHKA.

Ilepevennb J1adDopaTOPHBIX PadoOT
U BOIIPOCOB /1151 KOHTPOJISI 3HAHM I NPH JI0NYCKe U ¢ayve JJadopaTopHoil padoThl

Ne
paboThI
1. DJleKTpHYecKHe el MOCTOSIHHOI0 TOKA
Uro Takoe aneKkTpudeckas nenb (CHJI0Bas U CUTHAJIbHAs)?
UYro Takoe uaeanbHbli HCTOYHUK HANpsDKEHUs (Toka)?
Cdhopmynupoats 3akoH Oma (3akonbl Kupxroga).
YeM OTIIMYAIOTCS peajibHble UCTOYHMKHU HANPSDKEHUS U TOKa OT Uieajb-
HBIX?
[aiite onpenenenre BETBH, y3Jia, 3aMKHYTOTO KOHTYpa.
YeMy paBHO CONpPOTHBIIEHUE (ITPOBOAUMOCTD) MOCIEN0BATENbHO (Tapa-
JIENIbHO) COeIMHEHHBIX PE3UCTOPOB?
Paccunrare HampspkeHuEe (TOK) Ha TOCIEAOBATENbHO (MapaliebHO)
COEJIMHEHHBIX PE3UCTOpax.
Kak mpeoOpa3yeTcsi peasibHbIi UCTOYHHMK HAIPSIKEHUS B peajbHbIN uc- | 4267
TOYHHK TOKa?
[aiite onpeneneHre MacCUBHOrO M aKTUBHOI'O JIBYXITOJFOCHUKOB.
. Jlo KaKo# cXeMbl «CBEPTHIBACTCS» aKTHUBHBIN (ITACCHBHBIN) JIBYXITOJIOC-
HUK?
Kak HaxomuTcsi BXOJHOE COINPOTHUBIIEHHWE AKTHUBHOTO (IIACCUBHOIO)
JIBYXTTOJTFOCHHUKA?
. B uem 3akitouaeTcss METO/ HaJlOKEeHUs 7
. UeMy paBHa MOIIHOCTb, OTAaBaeMasl 3KBHUBAJCHTHBIM I'€HEPaTOpPOM, U
MOIITHOCTb, TOTpebIsieMasi TaCCUBHBIM JABYXITOIIOCHUKOM?
}. [Ipu KaKoM yCJIOBMM MOIIHOCTb, I€pe/laBaeMasl OT aKTUBHOI'O JBYXIIO-
JIIOCHUKA K TACCUBHOMY, MaKCUMaJIbHa?

HazBanue nabopatopHoii paboThl M BOMPOCHI 7151 KOHTPOJIS [Mudp

2. DJleKTpUYeCKHe el CHHYCOUIAIBHOI0 TOKA
1. 3anummTe BBIPAXKCHHUE JJIsi MTHOBEHHOro 3HadyeHus V() rapmoHuue-
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9.

CKOro BOSI[CﬁCTBHH M HA30BUTC €TI0 IIapaMETpPhI.

. Kax cBs3ano JIECTBUTEIIbHOE 3HAUCHUE CUHYCONOAJIbHOI'O HAIIPsKEe-

HUs (TOKA) C aMITUTYIHBIM 3HaYECHUEM ?

. B xakmx (bopMax 3alIMChIBACTCA KOMIIJICKCHOC YMCJIO M KaK CBs3aHBI

9TH POPMBI MEXTY cO00H ?

. UTo Takoe KOMILJIEKCHAs aMILUIUTY/a (KOMILIEKC)?
. Kak 3ammcate MrHOBEHHOE 3HAYCHHE TPOIIECCa, €CIU M3BECTHA KOM-

IIJICKCHasA aMHJ’II/ITy,Z[a?

. Kak cBsizaHbl HanpshokeHHE U TOK B MHAYKTMBHOM (€MKOCTHOM) 3Je-

MeHTe? YeMy paBHO KOMILIEKCHOE COIPOTHUBIIEHUE WHIYKTUBHOIO
(eMKOCTHOT0) 371€eMeHTa?

Hapucyiite osmiopsl HanpspkeHuit ©Ha osmementax R, L, C
MOCJIE0BATEIHHOI'0 KOHTYpA.

. Hapucyiite smropsl TokoB B 3iemenTax R, L, C mapannenbHOro KoH-

Typa.
Hapucyiite BekTOpHYyIO AuarpaMMmy Ajsi IOCTE€I0BaTENIbHOrO (mapan-
nenbHOro) RLC koHTypa.

10. 3anumuTe KOMIUJIEKCHOE M TOJTHOE COMPOTUBIIEHUE TMOCIIEI0BATENb-

Horo RLC koHTYypa.

11. 3anummre KOMIIICKCHYIO U ITOJIHYIO IMPOBOAWMOCTL IMAapaJJICJIbHOI'O

RLC konTypa.

12. 3anuimure BhIpaXEHUS JJI1 KOMIUIEKCHOM, aKTUBHOM, PEaKTUBHOU

MOJIHOM TTpoBOIMMOCTH napaiuienbHoro RLC koHTypa.

Pe3onanc B ANIEKTPUIYCCKUX HEIAX

1.

N3o00pasure cXeMy ITOCJIEI0BATEILHOr0 (TTapaJiIeIbHOTrO0)
KOJIEOATEIbHOTO KOHTYpa M 3alHIINUTE €ro KOMIIJIEKCHOE COMpPOTHBIIC-
HUC.

JlaiiTe onpejeneHue pe3oHaHca B IMOCIIEIOBATEILHOM (TIapajuiesb-
HOM) KoJiebaTeIbHOM KOHTYpe. UeMy paBHa pe30HaHCHAs YriIoBas yac-
ToTa’?

M300pa3uTe BEKTOPHYIO JHArpaMMy JJIs IOcaeaoBaTeIbHoro (ma-
pallJIeNbHOr0) KoJebaTeNbHOr0 KOHTYpa Ha PE30HAHCHOW 4YacToTe U
IIPU OTKJIOHEHUH OT PE30HAHCHOW YaCTOTHI.

. Kak onpenensiercst 1oOpOTHOCTH TOCIIEIOBATENHHOTO (TTapaJIJIEIbHOTO)

KOJ1€0aTeIbHOr 0 KOHTypa?

. I300pa3nute pe3oHaHCHBIE KPUBBIC ITOCIENOBATENIFHOTO (Tapajuieib-

HOT'0) K0JIeOaTeILHOTO KOHTYpa.

. Kax OIIPEACIICTCS I10JI0CA IMPOITYCKAHUS MMOCIICAOBATCIIBHOI'O Kojeba-

TenpHOro KouTypa? Kak oHa cBsizana ¢ 1oOpOTHOCTbIO KOHTYypa?

. Kak Bimsier conportuBieHue Harpy3ku Ha JOOPOTHOCThH U MOJIOCY MPO-

MyCKaHUsl KOHTypa?

4267

YacTroTHbIE XapPAKTEPUCTUKH IEKTPHUYECKHUX 1ernei

l.
2.

Kak onpenensercs KOMIIJIEKCHas 4acTOTHas Xapakrepuctuka J1[?
Kak cBsasanpr AUX 1 @YX ¢ KOMIIJIEKCHON YaCTOTHOM XapaKTEepUCTH-

KOu?

3.

Kak onpcACIAIOTCA BXOAHBIC, BBIXOAHBIC U IIEPCAATOYHLIC KYX gersl-

4267
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PEXTONIOCHUKA?

4. 3anumure nepeaarounbie KUX, AUX u ®UX snexkTpuueckoi menu
IIEpBOro (BTOPOro) MOpsiIKa.

5. 3anmummte nepenarounbie KUX, AUX um OUYX HU3KOYACTOTHOTO
(BBICOKOYACTOTHOI'0) 3BeHa ((HIbTpa) MEPBOro MOPsAKA.

6. Hapucyiite AUX u ®YX HM3KOYACTOTHOIO (BBICOKOYACTOTHOI'O)
(GwIbTpa NepBOro Nopsiika, OTMETHB Ha HUX YaCTOTY Or.

7. 3anumunte KUX mia OL1 Broporo nopsiika: HU3K04acTOTHOrO (pUiIbTpa,
BBICOKOYACTOTHOTO (PHIIBTPA H MOJIOCOBOT'O (DHIIBTPA.

8. Kak Bnuser Ha nepemarounyio KUX BHyTpeHHee comporuBieHue Rj
MCTOYHUKA HANPsDKEHUS (CONPOTUBIICHUE HArPY3KN)?

Ilepexoanbie mpouecchl B AJIEKTPHUYECKUX LENsIX MePBOro mopsiaka

1. Kakue npoiiecchbl Ha3bIBatOTCS MEPEXOTHBIMU 7

2. Ilouemy mepexoaHble MPOLIECCHl 3aHUMAIOT KOHEUYHOE BpEMs B IIEMSX,
CoJIepKaIlNX PEAKTUBHBIC DIIEMEHTHI?

3. ChopMynupyiTe 3aKOHBI KOMMYTAIAH.

4. Kakas CBs3b MEXIY TOKOM U HANPsHKEHUEM Ha MaCCUBHBIX AJIEMEHTaX
AIEKTPUYECKOM LIeTH?

5. Kak 3anucbIBaeTcst peakius Henu Ha KOMMYTAIUIO JJIsl KIIACCHYECKOIo
METO0/1a aHaJIM3a MEePEXOIHBIX MPOLIECCOB?

6. Kaxk 3anmceiBaercsi CBOOOHAS COCTABIISIIOIIAS PEAKLIUU 1IeTn ?

7. Ha xakue cTalui MOKHO pa3/IeINTh MEPEXOAHbIN mpouecc?

8. Kak cocraBnsercsi SKBUBAJICHTHAs CXeMa LMW JUIsl aHAIKU3a HEenu J0
kommyTanuu (t = 0.)?

9. Kak cocTaBisieTcsl JKBUBAJICHTHAs CXeMa LENH IS aHAJIU3a e B MO-
MeHT kommyTanuu (t = 0+)?

10 Kakoii Bun umeer auddepeHunanbHOe YpaBHEHHE LEMU C OIHUM
PEaKTUBHBIM DJIEMEHTOM?

11. Kak Haxomautcs nmocrosiHHas Bpemenu 11 RC u LR meneit?

12. Kak MOXHO ONpeIeUTh MOCTOSHHYIO BpEMEHH 10 rpapuKy mepexo-
HOTO TIporecca?

4269

ITepexoanbie mpoueccsl B JJIEKTPHYECCKUX LENX BTOPOro NOpsAaKa

1. YeM ornuuaroTcs NOCIEAOBATENbHBIA M IapajliebHbIA KOHTYpHI?
Hapucyiite ux cxemsl.

2. Kak 3anuceiBaercs auddepeHnmanbHoe ypaBHEHHE IOCHIEA0BaTeNb-
HOI'0 KOHTYpa OTHOCHUTENIBHO TOKA B L€ ?

3. Kak cBsizaHbl Mexay cO0OW XapaKTEepUCTUYECKOE COIPOTUBIICHUE,
pE30HaHCHas 4acToTa U JOOPOTHOCTb MOCIIEI0BATEIBHOIO KOHTYpa?

4. Kak 3anucbIBaeTcsi CBOOOJHAs COCTABIIAIONIAs TOKA B MOCIEI0BATENb-
HOM KOHTYpe?

5. 3anumuTe XapaKTEepUCTHYECKOE ypaBHEHHE I IOCIENOBATEIBHOIO
KoHTYypa. Kakumu MOryT ObITH €10 KOpHU?

6. Kakum Oyzmer mepexomHBIA TMpoIecC B TOCIEAOBATEILHOM KOHTYpE
mpu Q < 0,5? Hapucyiite ero.

7. Kakum Oyzmer mepexoaHbld MpoLEecC B MOCIEIOBAaTEIbHOM KOHTYpE
mpu Q > 0,5? Hapwucyiite ero.

8. Kakum OyaeT mepexoaHbI MPOIECC B TOCIEIOBATEIIBHOM KOHTYPE
npu Q = 0,5? Hapucyiite ero.

4269
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9. Kak 3ammchiBalOTCS HE3aBHUCHMbIC HAYalbHBIC YCIOBHS IS
napayuieTbHOr0 KOHTYypa?

10. Hapucyiite nepexoaHblid MpoIecc g TOKa Yepe3 UHAYKTHBHOCTH B
napayuieabHoM KoHTYype pu Q < 0,51 Q > 0,5.

HNmnyabcHbIe M epexoHble XapaKTePUCTHKH NAaCCHBHBIX
YeThIPEeXNOJIICHUKOB

1. Kakas snexTpuyeckas 1elb Ha3bIBAETCS YETHIPEXITOIFOCHUKOM ?

2. laiiTe onpeseneHne eMHIYHON (YHKIMU U O-(QYHKIUH.

3. Yo Ha3bIBaeTCs NEPEXOJHON (MMITYIbCHON) XapaKTEPUCTUKOM ?

4. Kak cBsi3aHa UMITYJIbCHAsI XapaKTEPUCTUKA C KOMIUIEKCHOM YaCTOTHOM
XapaKTePUCTUKOM (4acTOTHBIM K03 puiineHToM nepenadn)?

5. Kak cBsizaHbl Mexay cOOOW HMMITYyJIbCHAsi W IMEpPEXO/Hasi XapaKTepu-
CTUKH?

6. Kak 3anMchiBaioTcs mepexoaHass U HMMITYJIbCHAs XapaKTEePUCTHKU
uHTerpupytomen (auddepeHnupyromei) mnemnu?

7. Kak 3aBUCHUT mepexojiHas (MMITyJIbCHAs) XapaKTepUCTHKA MOCIe0Ba-
TEJIBHOTO KOHTYpa OT 100poTtHOCTH Q7

4269

JueKkTpruyeckne GUIbTPLI

1. Ha xakue Bupl Aensatcs GUIbTPHI B 3aBUCMOCTH OT JWara3oHa yac-
TOT, IIPOITyCKaeMoro (GpuibTpom?

2. Kak BBINOMHSIOTCS peaKTHBHBIE (PHITBTPHI?

3. VI3 3BeHbEB KaKUX THIIOB MOYKHO COCTaBUTH (PUIBLTPHI?

4. 3anumuMTe ypaBHEHHs YEThIPEXITONOCHUKA B A-(hopme.

5. KakoB ¢m3uueckuii cMbica A-mapamMeTpoB: A11; A1z; A1y Azo?

6. KakoB (pu3ndeckuii CMBICI XapaKTEPUCTHIECKOTO CONPOTUBIICHUS?

7. Yo onpenenser XxapakTepucTUYECKas IOCTOSIHHAs nepenadn?

8. Kak cBsi3anbl KO GHUIMEHTHI TIEpelad 110 TOKY M HANPSHKEHUIO CUM-
MetpuuHoro Yl ¢ xapakrepucTU4ecKkoi MOCTOAIHHOMN niepeaadn ?

9. Kak HaxoauTcsi 3HauyeHHE TPAHWYHOW YACTOTHI HporyckaHus K-
¢ubTpa?

10. YeM oTnuyaroTCs CXeMbl PEAKTUBHBIX (DMIBTPOB HUKHUX U BEPXHHUX
4acToT?

11. Hapucyiite 37eKTpUYeCcKyl0 cXeMy Tpex3BeHHBIX (puiabTpoB I m T
THUIIA.

4269

KonTponbHbIe BONPOCHI 1151 OLEHKH ¢()OPMHPOBAHHOCTH KOMIICTCHIIUH.

3. Kak popmynupyercs nepssliii 3akoH Kupxroga?

4. Kak popmynupyertcst BTopoit 3akoH Kupxroda?
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1. Kakue uneann3upoBaHHbBIE 3JIEKTPUUECKUE 3JIEMEHTHI MOT'YT 00pa30BBIBATh SJEKTPUUECKYIO 1IeTh?

2. KakoBBI BETUUHHEBI BHYTPCHHUX COHpOTI/IBJIeHI/Iﬁ nacajJdbHbIX HCTOYHHUKOB TOKa U HEalSI)KeHI/ISI?

5. Kak 3amuceIBaeTcs aHAIMTHYSCKOE IPEACTaBICHUE KOMIUICKCHOTO COINPOTUBIICHUS EMKOCTHOI'O
yemenra?

6. Kak 3anuchiBaeTcs aHAIUTHYECKOE MPEICTABICHUE KOMIUIEKCHOTO COMPOTUBJICHUS WHIYKTUBHOTO
yjnemMeHTa?




7. Kak 3anuceIBaeTCs aHAIUTHYECKOE IpeACTaBJICHHUEC IIOJHOI'O KOMIIIICKCHOI'O COIPOTUBIICHHUA
IOCJICA0OBATCIBHOI O Ko0JIe0aTEIbHOI0 (pGSOHaHCHOI‘O) KOHTypa?

8. Ilo KaKOMY OTCUCTHOMY YPOBHIO OIIPECACIIAACTCA ITOJI0CA ITPOITYCKAHUSA PE3OHAHCHOT'O KOHTypa?

9. Kakum 3J€MEHTOM MOCIIEI0BATEIBHOIO KOJICOATEIILHOIO KOHTYpa MPH PE30HAHCE OINPEeIseTCs
BCJIIMYHMHA aMILIUTYAbI TAPMOHUYCCKOIO TOKa?

10. Moxxer 1M MrHOBEHHO HW3MEHHUTCS HalpsDKEHWE Ha KOHJEHCATOpE TMpHU KOMMYTalMHU
AIEKTPUUECKON LIETIH, COAEpXKAlleil pe3UCTUBHBIE 3JIEMEHTBI 1 EMKOCTHBIE 3JIEMEHTHI?

11. Moxer 1M MrHOBEHHO H3MEHMTCS BEIMYMHA TOKA 4e€pe3 HMHAYKTUBHOCTb IPU KOMMYTAalUH
JJIEKTPUYECKON LIEMH, COJAepKalleil pe3UCTUBHbIE 3JIEMEHTBI U UHTYKTUBHBIE SJIEMEHTHI?

12. Tlo kakoMy 3aKkOHy H3MEHSETCS TOK 4Yepe3 HWHAYKTUBHOCTb (HampsDKeHHE Ha EMKOCTH)
IIEPEXOIHOr0 Ipouecca’?

13. Kakoii ¢opmbl CHUTHanm HaAo0 MOAATh HA BXOJ YETHIPEXIONIOCHUKA, MPEACTABIAIONIETO COOOM
AJIEKTPUYECKYIO L€llb, YTOOBl HAa BBIXOJE YETHIPEXIOIIOCHUKA MOJYyYUTh CHUTHAJ, ONUCHIBAIOIUN
NEPEXOIHYIO0 XapaKTePUCTUKY?

14. Kakoit ¢opMbl cUTHajd HalO MOJATh HAa BXOJ| YETHIPEXIMONIOCHHKA, MPEJCTABISAIONIEI0 COOOMH
AIEKTPUYECKYIO 1IeTh, YTOObI Ha BBIXOJE YETHIPEXIOMIOCHHKA MOJYYUTh CUTHAJ, OMUCHIBAIOLIUN
UMIYJIbCHYIO XapaKTEPUCTHUKY?

15. Ha comporuBieHHe KaKOW BEIMYMHBI HAIO0 HArpy3UTh IJIMHHYIO JIMHUIO, YTOOBI 00ECleyuTh
OTCYTCTBHE B HEW OTPa’keHHOI BOJHBI (00ECTIEUUTH COTJIACOBAHHBIN PEKUM €€ padoThI)?

KonTpoabHbIe BONPOCHI 1JIsl IPOBEPKH OCTATOYHBIX 3HAHUI IO NPEIMETY.
1.1 OIIK-2.1
1. BOIIPOC. Kakue wneanu3upoBaHHbIE DSJIEKTPUYECKUE JJIEMEHThI MOT'YT OOpa30BBIBAThH
JIEKTPUYECKYIO LIETIb?
OTBET. IlaccuBHBIE JIEMEHTBI: PE3UCTUBHBIN, WUHIYKTHBHBIA, €MKOCTHOH. AKTUBHBIE 3JIEMEHTBI:
uaeanbHbelil ucrounuk Hanpspkenus (MWMH), nneansubiit nctounuk toka (MUT), peanbHbI HCTOUYHUK
Hanpsbkenus (PUH), peanbnsiii uctounuk toka (PUT).
2. BOIIPOC. KakoBpl BEIMYMHBI BHYTPEHHUX CONPOTHBIIEHMH HJECAIBHBIX HCTOYHUKOB TOKa M
HanpspKeHus ?
OTBET. Buyrpennee comnporuBienne MHWH paBao nymo. Buyrpennee conporuBienue WMUT
0ECKOHEYHO BEJIHKO.
3. BOIIPOC. [aiiTe onpeseneHue MOHATUS dJIEKTPUUYECKas cxema.
OTBET. Dnekrpuueckas cxema - YCI0BHOE rpaduueckoe H300pasKeHHUE dIICKTPUUECKON ETIH.
4. BOITPOC. Yto Takoe ABYXIOIIOCHUK?
OTBET. Yacte »1eKTpUYECKOW LIENM, BBIACICHHAs [0 OTHOUICHUIO K JIBYM CBOUM IIOJIOCaM
(k1emMmamM, 3aKUMaMm)
5. BOIIPOC. fIBnsiercs M nAeaaIu3upOBAHHBIN 2JIEKTPUUECKUN DJIEMEHT JIBYXIIOJIOCHUKOM?
OTBET. [a, sBusercs.
6. BOITPOC. [laiiTe onpeelieHne MOHSATHS BOJIbT-aMIiepHas xapaktepuctuka (BAX) pesuctuBHOTO
JJIEMEHTA.
OTBET. BAX 3T0 3aBUCUMOCTb TOK, IPOTEKAIOLIETO YEPE3 PE3UCTOP OT HAIIPSHKEHUS Ha €r0
3aKUMax.
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7. BOITPOC. [laiiTe onpeneneHue BETBH, y3Jia, 3AMKHYTOIO KOHTYpa.

OTBET. BetBb - nocnenoBaTeabHOE COCIMHEHUE 3JIEMEHTOB, Y€pPE3 KOTOPbIE MPOTEKAET OJMUH U TOT
e TOK. Y3ell - MECTO COeTMHEeHHUs TpeX U Oonee BeTBei. KOHTYp - 3aMKHYTBIN TyTh TOKa, 00pa3yeMblii
HECKOJIbKMH BETBSIMHU.

8. BOITPOC. Chopmynupyiite nepsblii 3akoH Kupxroga.

OTBET. Cymma TOKOB BTEKAIOUIUX U BBITEKAIOUIUX U3 y3J1a paBHA HYIIO.

9. BOIIPOC. Cpopmynupyiite Bropoii 3akoH Kupxroga.

OTBET. Cymma maneHuil HampsDKEHUM Ha 3JEMEHTaX 3aMKHYTOro KaHTypa paBHa cymme OJIC,
JNEMCTBYIOLUX B KOHTYPE.

10. BOIIPOC. Ilpu kakoM ycIOBHH MOIIHOCTb, IE€peAaBaeMas OT aKTUBHOI'O ABYXIOJIOCHHUKA K
MIaCCUBHOMY, MaKCUMaJIbHA?

OTBET. Ilpu ycioBuM paBeHCTBAa BEIMUMHBI BHYTPEHHETO COIPOTHBIIEHHUS AKTHUBHOIO
JIBYXITOJIFOCHUKA BEJIMYMHE COMPOTHBIIeHUs Harpy3kH (Ri = Ry).

11. BOIIPOC. 3anumure BbIpaXX€HHUE Il MTHOBEHHOI'O 3HAYEHUSI TOKAa B BHUJE TAPMOHHYECKOTO
Bo3zelictus i(t) () ¥ HA30BHUTE €rO MAPAMETPBI.

OTBET.

. . . (2
i) =1,sin(ewtte,)= ImSIn(?ﬂtigﬂoJ, rae Im — ammmutyna Toka [A],

T — nepuon konebanus [C], w = 2zf — yrnoBas yacrora [pan /c],

1
f= T - nuHeiHas yacrora [['1], (wt £ go) — da3a konedanus [pan],

@o — HavanpHas (asa konebanus [pan].

12. BOITPOC. B kakux ¢opmMax 3aMCBIBAETCS KOMIUIEKCHOE YMCIIO U KaK CBS3aHbI 3TH (POPMBI
MEXIy co0oM?

OTBET. Ancebpauueckasn:. c=a+jb, tae a - neWcTBUTENbHAS YacTh, b - MHUMAsI 9acTh, | - MHUMAsI
enuHuna. TpucoHomempuyeckas:

c= ‘C‘(COS(p+ jsin @) , p=arctgy 9 . [lokazamenvhas c:|C|-ej¢ :|C| exp( jo)
C

| =va® +6’

13. BOITPOC. Yto Takoe KOMIUJIEKCHAas: aMIUTUTYAA | m (KOMIIJIEKC TOKA UITH HAMPSIKEHUS)?
OTBET. Ot1o0 3aMeHa rapMOHHYECKOI0 TOKa ( HAIps>KEHUs1) Ha BhIpaKEHUE
1.8 =1n.
14. BOITPOC. Yemy paBHO KOMILICKCHOE COMPOTHUBICHHE HHAYKTHBHOTO b eMKOCTHOrO 371eMEHTTOB?
. i 1 1 .
OTBET. X.=jwL, XL =wL . X =—- X.=—"— e
JaC oC

15. BOITPOC. Kak rpadguyecks MOKHO H300pa3uTh KOMILIEKC TOKa?
OTBET. B Buze BekTopa Ha IIIOCKOCTH KOMILUIEKCHOTO IEPEMEHHOT 0.

11.2 OIIK-2.2

1. BOITPOC. 1300pa3uTh 3JIEKTPUUECKYIO CXEMY ITOCIIEI0OBATEIHFHOTO KOJIe-0aTeIbHOrO KOHTYpA.
OTBET. Puc.1.1.

2. BOITPOC. N300pa3uTh 2IEKTPUIECKYIO CXEMY MapalieTbHOTO KOIe0aTeIbHOTO KOHTYpa
OTBET. Puc.2.1.
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L .J.: C
R L C )
—Q/—:I—NV\—Hf () Ri H R
er
£F o
Puc.1.1 Cxema Puc.2.1 Cxema

3. BOIMPOC. 3anummrte KoMIUIeKCHOE Z(jw) U TOMHOE COMpoTUBJIcHUE Z(w) MOCIEI0BaTEILHOIO
K0JIe0aTebHOr 0 KOHTYpA.

2
OTBET. Z(jcu)=R+ja)L+_L , Z(w)= R2+(a)L—ij
jaC aC

4. BOITPOC. IlepeyncnuTh OCHOBHbBIE XapaKTEPUCTHKH 3JIEKTPHUUECKOr0 KO- J1e0aTeIbHOr0 KOHTYpA.
3amucarh UX aHATUTHYECKOE TPEICTAaBICHUE Uepes aIeMeHThl KoHTypa R, L,C.

1 L

OTBET. Pe3onanchas gacrora — mOZE ; XapaKTEPUCTUYECKOE CONPO-TUBJICHUE - P = E;
JOOpOTHOCTH KOHTYpa — Q :Rﬁ, 110JI0Ca IIPOMYCKaHMs KOHTYpa, onpenensemas no yposHto 0,707 or

MAaKCHUMAJIbHOI'O 3HAYCHUS -

200 = 2

(2Af = %); PE30HaHCHOE COIPOTUBIICHUE MOCIIEA0BATEIBHOI0 KOIEOaTeIbHOIO KOHTYpa
Rpre3 =R; pe3onancHoe conpoTuBieHne Napajlieab-HOro KojaebaTeapHoro KoHTypa - Rpez = pQ.
5. BOITPOC. Bo cKOIbKO aMILIUTyJa HANpsOKEHUS HAa PEAKTHMBHOM 3JIEMEHTE IOCIIEA0BATEIBHOIO
K0JIe0aTeNIbHOT 0 KOHTYpa TP PE30HAHCE MPEBBILIAET AMILTUTY/Y BXOJAHOI0 KoseOaHus ?
OTBET. B no6poTHOCTS pas.
I 6. BOITPOC. Kak BAMS€T CONPOTUBIEHUE HArpy3Ku
\ Ha I00pOTHOCTH U IOJIOCY IIPOIyCKaHUs KOHTypa?
. OTBET. Ilpucoenunenue Harpy3ku K pEaKTUBHOMY
Em/R 9JIEMEHTY yMEHB-IIAeT JOOPOTHOCTh U YBEINYHMBAET
M0JI0CY MPOMYCKaHUS.
7. BOITPOC. Kak wu3MeHsieTcsl aMIUIMTyJa TOKa B
I10CJIE10BATENb-HOM KOHTYPE IIPU U3MEHEHUH 4acTOTHI
BXOJJHOI'O cUrHaja?
OTBET. Puc.7.1
= 8 BOIIPOC. Yto Takoe HyIH U TOIHOCH

0 w (0 TepeaaToYHON QYHKITHH?
OTBET. Hynu - KOopHH 4YHCIUTENs TEpPeIaTOYHOMN
Puc.7.1 Pesonancuas GyHKUMHM,  TOMIOCBI -  KOPHM  3HAMEHATens
XapaKTepUCTHKA HepelaTOuHON (PYHKIIHH.

9. BOIIPOC. OrmpenenuTh aHAJIUTHYECKYIO CBS3b
MEX]y MepeaTouHOl (PYHKIHeH Y4eThIpeXnoaocHuKa H(p) 1 4aCTOTHBIM KOA((DUIIMEHTOM Tepeaadyn

K(jw).
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OTBET. KoMIuiekcHas nepemMeHHasi P=c+jw 3aMEHSIETCS HA MHUMYIO IE€pEe-MEHHYIO j@.

10. BOITPOC. [laTh onpeseneHne aMIIMTYAHO-4aCTOTHOM XapakTepuctuku (AUX).

OTBET. AUX [K(w)] - moayns gactoTHOro ko3 dunuenta nepenaun K(jw). AUX mokassiBaet, BO
CKOJIbKO pa3 HM3MEHWIACh AaMIUIUTyJa TapMOHMYECKOI0 OTKJIMKA I10 CPABHEHHUIO C aMIUIUTYAOMN
rapMOHHUYECKOr0 BO3JACHCTBUS HA JAHHOW YacTOTeE.

11. BOITPOC. Jlats onpenenenue (azouactorHor xapakrepuctuku (OUX). OTBET. ®UX [¢ (w)] -
apryMeHT vactotHoro kodddumuenta nepenaun K(jw). ®UX mokassiBaeT, KaKoW JTOMOIHUATEIbHBIN
¢da3oBbIl CABUT MPUOOpEN TapMOHUYECKUI OTKIMK OTHOCUTEIHHO TapPMOHUYECKOTO BO3JCHUCTBUSA Ha
JAHHOM 4acTOTe.

12. BOITPOC. Yro Takoe uerbipexmnoiatocHuk (UIT)?

OTBET.

13. BOIIPOC. Kakue cymectBytoT npocrenmmue UI1?

OTBET. Puc.13.1

27y

Z1 Z1 Z;
—_— Z —_—— — —~— —— —— —_—— ~—
Zr 2 Z> Zr Z5/12 Zr Zn Z; Z Zn
& . — g—e ® z
a 0 B
Puc.13.1
11.3 OIIK-2.3

1. BOIIPOC. [latb onpeneneHue NepexoaHoro mporecca B AJIEKTPUUECKON LETIH.

OTBET. IlepexoaHoi mporiece - mporecc nepexoaa u3 OJHOr0 YCTAaHOBUBILIETOCS PEXUMA B APYTOil.
2. BOITPOC. Yo Takoe KOMMYTaIMs B 3JE€KTPUUECKON 11eTH ?

OTBET. CkaukooOpa3Hble U3MEHEHNS HapYIIAIOIINE YCTAHOBUBILIUICS PE-KUM.

3. BOIIPOC. [JaTe onpeneneHue nepBoro 3aKOHa KOMMyTallM|

OTBET. B HauanbHblii MOMEHT BPEMEHU MOCIE KOMMYTAllUU TOK B UHAYKTUBHOCTU COXPAHSIET TaKOe
Ke 3HAYCHHME, KaK WM HemocpeacTBeHHo mnepen kommytanumed [iL(0+) = i(0.)], a 3arem miaBHO
W3MEHSIETCSl, HaYMHasl ¢ TOro 3HadeHus. MHade — TOK B MHIYKTUBHOCTH CKAaYKOM H3MEHHUTHLCS HE
MOJXKET.

4. BOIIPOC. /[latb onpeaeneHue BTOPOro 3aKOHa KOMMYTALUH

OTBET. B HauanpHBIiI MOMEHT BPEMEHH I0CJIE€ KOMMYTAIIMU HANpsDKEHUE HAa EMKOCTH COXPAHSIET
TaKoOe K¢ 3HaYEeHHE, KaK M HemocpeacTBeHHO nepen kommytaruen [Uc(0+) = uc(0.)], a 3atem ruraBHO
W3MEHSETCs, HAUMHAsl C 3TOro 3HaueHus. MHaue — HanpsbKeHre Ha KOHJIEHCATOPEe CKAaYKOM U3MEHUThCS
HE MOXET.

5. BOITPOC. Yto Takoe He3aBUCUMbIE HaYaIbHbIE YCIOBUSA?

OTBET. Bennunnbsl TOKOB B MHAYKTUBHOCTSX U HAIIpSOKEHUM HA EMKOCTSX /10 KOMMYTallUU, KOTOPbIE
B MOMEHT KOMMYTAI[UHA CKAaYKOM HE MEHSIFOTCSI.

6. BOITIPOC. Kak yci0BHO MOXHO MPEACTaBUTh B MOMEHT KOMMYTAIIMM WHIYKTUBHOCTH €CJIM TOK B
Hel OTCYTCTBOBAJ?

OTBET. Pa3psis nenu.

7. BOITPOC. Kak ycl10BHO MOXHO MPEACTABUTh B MOMEHT KOMMYTAllUl UHAYKTUBHOCThH €CJIU Yepe3
Hee MpoTeKall TOK?

OTBET. B Buge UUT.

8. BOIIPOC. Kak ycioBHO MOXHO MPEICTaBUTh B MOMEHT KOMMYTAllUHM €MKOCTHOW AJIEMEHT €CIu
HaIpsKEHUE Ha HEM OTCYTCTBOBAJIO?

OTBET. Kak xopoTkoe 3aMbIkaHue (IIPOBOJI).
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9. BOITPOC. Kak yci10BHO MOKHO MPEICTaBUTh B MOMEHT KOMMYTAllUl EMKOCTHOM 3JIEMEHT €CIIM OH
ObLT 1o HampsbKeHueM (ObLT 3apsikeH)?

OTBET. B Buzne N1H.

10. BOIIPOC. Ilo kakoMy 3aKOHY U3MEHSETCS TOK Yepe3 UHAYKTUBHOCTD (HANpPS)KEHUE Ha EMKOCTH)
HepexoHOro mporecca’?

OTBET. Ilo >kcnoHeHuanbHoMy 3akony ( €“).

11. BOITPOC. Kak onpenensiercs nmocrosaHas Bpemenu g RC u RL neneit?

OTBET. t=RyxsC ; t=L/Roxs

12. BOIIPOC. Kakoii ¢popmMbl cUrHall HaJl0 MOAATh HA BXOJ YETHIPEXIOIIOCHUKA, MPECTABIISIOIETO
CcOOOl 3JEKTPUUECKYI0 Ielb, YTOObl Ha BBIXOJE YETHIPEXIMOJIOCHUKA IOJNYYUTh CHUTHA,
OIHCHIBAIOLINI NIEPEXOAHYIO XapaKTEPUCTUKY?

OTBET. [1-06pa3Hblii UMIYIbC OOIBLION JJINTEIBHOCTH.

13. BOITPOC. JlaTh onpenesieHNuE UMITYJILCHON XapaKTEPUCTUKHU

OTBET. MmnynbcHas XapakTepUCTHMKAa €CThb peakUus LENU Ha BO3JEHCTBHUE OUYEHb KOPOTKOIO
UMITYJIbCa (JIebTa-UMITyJIbCa).

14. BOITPOC. N300pa3uth cxeMbl HHTErpupyomiei u nuddepernupyromei RC - menmu.

OTBET. Puc.14.1,2

R
C
BT e o @/—|
L . R
%! & o &
Puc.14.1 Puc.14.2

15. BOITPOC. Yto Takoe a5ekTpudeckuii GuiabTp?

OTBET. DOt1o uacToTHO-W30MpaTtenbHas IeMb, MPONYCKAIONas TOJbKO CHTHAJbl ONpEeAETIeHHbIX
qacToT.

16. BOIIPOC. I1lepeuncnuth Haubosee pacnpocTpaHEeHHbIE THUIIBI (PUIBTPOB.

OTBET. ®unbtp HuxHUX yactoT (OHY), punbtp Bepxuux uactor (PBY), nomocosoit punstp (I1D),
pexxexTopHbIi GuibTp (PD).

Onepatop 240 000 "Komnanus "TeHsop" ——

[IOKYMEHT MOAMUCAH 3MEKTPOHHOMZAdANMCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuii iBaHoBWyY, 05.11.24 11:55 (MSK) MpocTas nognucb
3aBeaytowmii kacbeapoii PTC




