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OneHouHBIE MaTepUAIBl — OTO COBOKYNHOCTh  Y4eOHO-METOAMYECKMX  MaTepHalioB
(KOHTPOJIBHBIX 3a/IaHuil, omucaHWi (HOopM U Tpoleayp), NMpeIHA3HAUYCHHBIX U OIICHKHA KavyecTBa
OCBOEHUS 00YUYAIONUMUCS JTAHHOHN JTUCIUTUTHHBI KaK YaCTH OCHOBHOUM 00pa30BaTeIbHON MPOrPaAMMBI.

[lenb — ONEHHUTH COOTBETCTBHE 3HAHWIA, YMCHHHA W YPOBHS MPUOOPETEHHBIX KOMIICTCHIIHIH,
oOyJaromuxcsi 1ensiM U TpeOOBaHUSIM OCHOBHOUM 00pa30BaTEIbHON MPOrpaMMEI B XOJI€ MPOBEICHUS
TEKYILETO KOHTPOJIS ¥ IPOMEKYTOYHOH aTTECTAIUH.

OcHoBHas 3a7a4a — 00ECIEYUTH OIICHKY YPOBHS C(OPMUPOBAHHOCTH OOIICKYIbTYPHBIX M
npoECCUOHATIBHBIX KOMIICTEHIIMH, MPUOOpPETaeMbIX OOYYalONIMMCS B COOTBETCTBUH C OITHMHU
TpeOOBaHUSMU.

KoHTpomnb 3HaHUH POBOAUTCS B POPME TEKYIIETO KOHTPOJIS M IPOMEKYTOYHOM aTTECTAIIH.

Texymuid KOHTPOJIb YCIEBAEMOCTH IMPOBOIUTCS C IETBI0 OMPEICIICHUs] CTEIICHH YCBOCHHS
y4eOHOTrO Marepuana, CBOCBPEMECHHOTO BBISBICHUS W YCTPAaHCHHS HEIOCTATKOB B TIOJTOTOBKE
O0yJaromuxcsi U MPUHATHS HEOOXOJMMBIX MEp MO COBEPIICHCTBOBAHUIO METOIUKHU IPENOIaBaHUs
y4eOHOW TUCHUIIIMHBI (MOYJIsl), OpraHU3aluKu padOThl 00YYAIOUIUXCS B XOJ€ YYCOHBIX 3aHATHHA U
OKa3aHWs UM WHJIUBHIyaJIbHOUW ITOMOIITH.

K KOHTpOJIO TEKyIeH yClieBaeMOCTH OTHOCSTCS NpPOBEpKa 3HAHHWW, YMCHHUH M HaBBIKOB,
MPUOOPETEHHBIX OOYYAIOIIMMHUCSA Ha MPAKTHYCCKHX 3aHATHAX U JabopaTopHbIXx pabdotax. Ilpm
BBIIIOJIHEHUH JIA0OPATOPHBIX pPa0OT MPUMEHSETCS CUCTEMa OIICHKH «3a4TCHO — HE 3a4TCHOY.
KomngectBo nmabopaTopHbIX pabOT MO KaXAOMY MOIYIIO ONPEACICHO TPapuKOM, YTBEPKICHHBIM
3aBefyronmM Kadeapoit. Ha mpakTHUECKUX 3aHATHSIX MCIIOJIb3YETCSl CHCTEMA «3a4TEHO — HE 3aYTCHOY.

[TpoMeKyTOYHBIN KOHTPOJbh IO JUCHUIUIMHE OCYIICCTBIISICTCS MPOBEACHHEM JK3aMEHA II0
MEPBOI YaCTH JUCIUIUIMHBI M TEOPETHUECKUM 3aUETOM 110 BTOPOH.

Hacnopm OUECHOYHbILX mMamepuailos no Oucuunﬂune

Ne Konx konTpoupyemon Bupn, meroa, popma
/i KoHTpoimpyembie pasje/b KOMIIEeTeHIIUN (HJIH eé OLIEHOYHOI'0
4acTH) MeponpusITUs
(TemMbl) JTUCUMIIIIMHBI
1 2 3 4
2 | OCHOBHBIE TIOHSTHS TEOPUH LIENEH OIIK-2 9K3aMeH
3 CBoiicTBa JIMHEUHBIX 3auer mo JabopaTropHOI
AIEKTPUUECKUX IIeTei OITK-2 paboTe, 3a4er Mo pe3ylib-
MIOCTOSTHHOTO TOKAa M METOJIbI X TaTaM MPAKTHYECKUX 3aHs-
pacdera THI1, SK3aMEH
4 | JIuneiiHbIe HNEKTPUUYECKHUE TISTIH 3aueT mo 1abopaTOpHO
MIPU TAPMOHUYECKOM BO3/ICHCTBUH paboTe, 3a4eT 1O pacyeTHo-
OITK-2 rpaduydeckoii padore, 3aueT
0 pe3yJibTaTaM
MPAaKTUYECKUX 3aHATUH,
9K3aMeH
5 [lepuonnueckue OITK-2 SK3AMEH
HECHHYCOMIAJIbHBIC TOKU
6 | [lepemarounas GyHKIUS IEITH. 3ader 1o J1abopaTopHOM
KommiekcHbie yacTOTHBIE OITK-2 paboTte, 3aueT 1Mo pe3yib-
XapPaKTEPUCTUKU ICKTPUICCKUX TaTaM MPaKTUYECKHUX 3aHs-
Lenei THH, YK3aMeH
7 OITK-2 3ader 1o J1abopaTopHOM
Pe3oHaHC B 2JIEKTPUUECKHUX HETISX paboTe, 3ader 10 Pe3yllb-




TaTaM MPaKTUYECKUX 3aHsI-
THH, PK3aMeH
8
Henunelinpie nenu NoCTOSIHHOTO OIIK-2 3K3aMEH
TOKA M MarHUTHBIE LIENHU
J o 3ager no 1abopaTopHOii
JlunHeiHbIe 2NIEKTPUYECKUE LU 5
" aboTe, 3ayeT 1o pe3yib-
IIPU HETAPMOHUYECKOM BO3eii- OIIK-2 p ’ pesy.
TaTaM MPAKTUYCCKUX 3aHS-
CTBUU (TIEPEXOHBIE TPOIIECCHI B aram Iipa CCKuX 33
. TUH, 3a4eT
JIMHEHHBIX AIEKTPUUYECKUX LIETISAX)
10 3ager no 1abopaTopHOii
JHHCHHBIX HECIICH TaTaM IIPaKTUYECKUX 3aHs-
TUH, 3a4eT
11
OCHOBBI TEOPHH YETHIPEXIIO- OIlK-2 3a4eT
JIIOCHUKOB ¥ MHOTOTIOJTFOCHHKOB
12
enu ¢ pacnpeneneHHbIMU OIIK-2 3a4eT
napameTpamu

KpnTeplm OIIEHUBAHMSA KOMIETEHIIMH (pe3y.]'leaTOB)

1) YpoBeHb ycBOeHUs MaTepHala, peyCMOTPEHHOTO IPOrpaMMON.

2) YMeHune aHaIu3upoBaTh MaTepHall, yCTaHABIMBATh IPUIMHHO-CIICICTBEHHBIE CBSI3H.

3) KauecTBO 0TBETa Ha BONPOCHL: MTOJHOTA, APTYMEHTUPOBAHHOCTb, YOSKAEHHOCTD, JIOTHYHOCTb.

4) ConepxatenibHasi CTOPOHA U KaYECTBO MaTepUasoB, IPUBEACHHBIX B OTUETaX CTYJEHTA 110
1a00paTOpHBIM paboTaM, MPAKTUUYECKUM 3aHATHUSM.

5) Ucnonp30BaHue TONOJHUTENBHOM TUTEPaTyphl IPU MOATOTOBKE OTBETOB.

YpoBeHb OcCBOeHHUS CPOPMHUPOBAHHOCTH 3HAHUM, YMEHM U HAaBBIKOB MO JAUCHHUILTHHE
OIICHUBAETCS B (pOpMe IIKaJIbl OIEHUBAHMS:

«OTAHYHO» 3aCly’)KUBAaeT CTYACHT, OOHApPYKUBIIUN BCECTOPOHHEE, CHCTEMaTHYECKOE W
riiy0okoe 3HaHUEe Y4eOHO-IPOrpaMMHOIO MaTepuana, YMEHHE CBOOOJHO BBINOJHATh 3aJlaHus,
MPEYCMOTPEHHBIE IIPOIPAMMOM, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIM C JIONOJHUTEIIBHOU
JIUTEPATYpPOi, PEKOMEHIAOBAHHOW mporpammoii. Kak mnpaBuiio, OUEHKa «OTJIMYHO» BBICTABIISIETCSA
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX IIOHATHUM JUCUMIUIMHBI B WX 3HAYEHUH IS
npuobperaeMoil mpodeccuu, TPOSBUBIIUM TBOPYECKHUE CIOCOOHOCTH B TOHUMAHWH, WU3JI0KEHUU H
HCIOJIb30BaHUHU y4EOHO-TIPOrPaMMHOTO MaTepHana.

«Xopouo» 3aciIy)KHUBAET CTYIEHT, OOHAPYKHMBIIMH TOJIHOE 3HaAHUE Y4eOHO-TIPOrPAMMHOTO
MaTepuayia, YCIEIIHO BBIIOIHAIOIMNA NPEAYCMOTPEHHBIE B MpOrpaMMe 3aJaHus, YCBOMBIIMHU
OCHOBHYIO JIMTEPATYPY, PEKOMEHJOBAHHYHO B mporpamme. Kak mnpaBwio, OnEHKa «XOpOHIO»
BBICTABJISIETCS CTYJAEHTAM, II0Ka3aBLIMM CHCTEMAaTUUYECKUU XapakTep 3HaHUW 110 JUCUUIUIMHE |
CIIOCOOHBIM K WX CaMOCTOSITEIbHOMY TOTIOJIHEHWIO M OOHOBJICHHIO B XOJI¢ JaJIbHEHIIeH y4eOHOH
paboThl U IPO(HEeCCUOHATTEHOM IS TEIBHOCTH.

«YI0BJIETBOPUTEIbHO» 3aCTY)KHUBACT CTYACHT, OOHAPYKUBIINK 3HAHUS OCHOBHOTO Yy4eOHO-
MPOrPaMMHOTO MaTepuaia B 00beMe, HEOOXOJUMOM JIJIsl TanbHeHIel yaeObl 1 mpeIcTosmeil paboTsl
M0 CHEHHAIBHOCTH, CHPABJISIONIMNCA C BBIIOJHEHHEM 3aJlaHHi, MPETyCMOTPEHHBIX MPOTrPaMMOM,
3HAKOMBII C OCHOBHOW JIUTEPAaTypod, PEKOMEHJOBAaHHOW mporpammoi. Kak mnpaBuiio, oneHka
«YJIOBJIETBOPUTEIILHO» BBICTABISAETCS CTYJECHTAM, JIOMYCTUBIINM MOTPEIIHOCTA B OTBETE HA DK3aMEHE




U TP BBIMOJIHEHUH 3K3aMEHALIMOHHBIX 3a/IaHUi, HO 00JIaAal0NMM HEOOXOIMMBIMU 3HAHUSAMU IS X
YCTpaHEHUs 0] PyKOBOJACTBOM IIPENOAABATEIIS.

«Hey/10BJIETBOPUTEJILHO» BBICTABISCTCS CTYICHTY, OOHapyXHMBIIEMY HpOOeisl B 3HAHUIX
OCHOBHOI'O y4€OHO-NIPOIpPaMMHOI0 MaTepuaya, [JOIyCTUBLIEMY NPUHUUIMAIBHBIC OIIMOKH B
BBIIIOJIHEHUU PELyCMOTPEHHBIX IIpOrpaMmou 3a/1aHUM. Kax [IpaBUIIO, OLICHKA
«HEYJOBJICTBOPUTEIbHO» CTABUTCS CTYAEHTaM, KOTOpble HE MOIYT MPOJOJDKMTH OOydeHHe WU
MPUCTYIUTH K MPO(EeCcCHOHANBHON NesITeIbHOCTH M0 OKOHYaHUU By3a 0e3 JOMOIHUTENbHBIX 3aHATUN
10 COOTBETCTBYIOUIEH TUCLUIUIMHE.

OneHka «3a4TeHO» BBICTABISETCS CTYJAEHTY, KOTOPBIM MPOYHO YCBOMJ NPEAYCMOTPEHHBIH
IIPOrPaMMHBIM MaTepuall; MPaBUIbHO, apTyMEHTHPOBAHO OTBETUJ HA BCE BOIIPOCHI, C MPUBEICHUEM
IIPUMEPOB; IOKa3al IIyOOKHE CHUCTEMATU3MPOBAHHBIE 3HAHMS, BIAJEET MPUEMAaMM PACCYKIEHUS U
COIIOCTABJIAET MaTEpHajl U3 PA3HBIX MCTOYHHUKOB: TEOPHUIO CBS3BIBACT C NMPAKTUKOH, IPYTUMHU TEMaMHU
JaHHOTO Kypca, IPYTUX U3y4aeMbIX MPEJAMETOB; 03 OIMIMOOK BBITIOIHUI MPAKTHYECKOE 3aaHuUE.

OO0s13aTenbHBIM YCIIOBHEM BBICTABICHHOM OLIEHKM SBISICTCA IPAaBUJIbHAS Peub B OBICTPOM HIIU
YMEPEHHOM TeMIIe. JJOIIOIIHUTENIBHBIM YCIIOBUEM MOJYYEHHUs OLEHKH «3a4TEHO» MOTYT CTaTh XOPOLIUE
yCIleXU IpPU BBINOJHEHUHM CAMOCTOSATEIBHOM M KOHTPOJIBHOM paldoThl, CUCTEMaTHuYecKas aKTHBHas
paboTa Ha CEMHUHAPCKUX 3aHSATHSIX.

Onenka «He 3a4TEHO» BBICTABIACTCS CTYACHTY, KOTOpbId He crpaBwica ¢ 50% BOmpocoB H
3aJaHuil Owiera, B OTBETaX Ha JpPyrue BOIPOCHI JOMYCTHJI CyllecTBeHHble omuOku. He moxer
OTBETUTb HA JIONOJHUTEJIBHBIE  BOIPOCHI, IPEAJIOKEHHBbIE IpenojasBaTteneM. llemocTHoro
IIPEACTABICHUS O B3aUMOCBA35X, KOMIIOHEHTAaX, J3Tallax pa3BUTUS KyJIbTYpbl y CTYJIEHTa HET.
OneHuBaeTcsl KayecTBO YCTHOM M NHMCBMEHHOM peuYd, KaKk M IPHU BBICTABICHUU IIOJOXKHUTEIBHOU
OLICHKH.

Tunoewvie KOHmMpoOJ/ibHblEe 3a0aHUA UL UHbLE mamepuaiibl

3K3aMeHaHI/IOHHbIe BOIIPOCHI

JK3amMeHanMoOHHbIe Bonmpockl o kypey OTL (u.1)

OcHoBHble ompenenenust [dnekTpudeckas uenb (OL), DJC, Tok, HampsbkeHue, cxema Oll,
JBYXIIOIFOCHUKA ¥ MHOTOIIOJIFOCHUKH |. XapaKTepUCTUKa MICAM3UPOBaHHBIX maccuBHBIX R, L, C u
aktuBHbix MHWH, PUH, WUUNUT, PUT osnexkrtpuueckux osieMeHTOB. ['paduyeckne wn3o0paxeHUs
JJIEMEHTOB Ha JIEKTPUUYECKHUX CXEMax.

BAX - ompenenenue. BAX pesuctuBHoro snementa. BAX akTHBHBIX 37€MEHTOB (MCTOYHUKOB
sHeprun). Pexumelr padorst UMH, PUH, UUT, PUT [(pabGouuii, xomocToro xoaa (x.X.), KOPOTKOTO
3ambikanus (k.3.)]. U3o0pasute BAX pesucropa BenuunHoit R= 5 Owm. M306paszute BAX PUH c
napamerpamu: £E=5 B, Ri=10 Om. M306pazute BAX PUT c mapamerpamu: J=2 A, Rj =100 Owm.

OKBHMBaJIeHTHbIE TpeoOpa3oBanus snekrpuueckux cxem: PUT B PUH (1 HaoOopot), 3ameHa
IIOCJIEIOBATEIBHOTO W IAPAJUICIBHOIO COEAUHEHUS ITACCUBHBIX J3JIEMEHTOB HSKBUBAJIECHTHBIM JJIe-
MEHTOM. 3aM€Ha I0CJIEIOBATEIbHOTO U NapauIeIbHOTO COEAMHEHHS AaKTHUBHBIX JJIEMEHTOB JKBHBa-
JIEHTHBIM 3JIEMEHTOM.
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[IpeacTaBuTh MaccUBHBIE IBYXIOIIOCHUKHU PHC.] U pHC.2 SKBUBAJECHTHBIMH 3JIEMEHTAMH.

AHanu3 cxeM JeNUTeNIeH HalpsKEHUs U TOKA.

OCHOBHBIE TONOJOTHYECKHE IJIEMEHTHI JIEKTPUUECKON cxeMbl. ONpenenuTh 3T IEMEHTHl U UX
KOJIMYeCTBO B cxeme puc.3. 3akoHbl Kupxroda. MeTonbl pacdera JIMHEHHBIX JIEKTPUUSCKUX IICTICH.
Ncnonw3ys 3akonbl Kupxroda paccunrarh BeTUIHHY TOKA 4epe3 pe3uctop Rz cxemsr puc.3.

MeTtoapl pacuera JIMHEWHBIX SJEKTPUUYECKUX IeTeld. XapaKTepucTUKa MeTo/la pacueTa JIMHEHHBIX
NEKTPUYECKUX LENed - METOJA HaJIOKEHUs (paccuuTaTb ATHUM METOJOM BEJIMYMHY TOKa Yepe3
pesuctop Rs cxemsl puc.3).

Meroasl pacdera JIMHEWHBIX IEKTPUUECKUX Lienei. XapakTepucTUKa METOJa pacuera JUHEHHBIX
ANEKTPUYECKUX LIeMed - METOJ SKBHBAJIEHTHOIO reHeparopa (pacCUuTarh 3TUM METOJOM BEIHUYUHY
TOKa uepe3 pe3uctop Rz cxemsl puc.3).

MOIIHOCTh B DJIEKTPHYECKON IEMH. AHAIN3 SHEPreTHYecKuXx xapaktepuctuk  Proj(l), Po(l),
Pr(1), n = f(I) npu ycrmoBuu pabotsl snmektpudeckor nenu ¢ uctounukom DJIC. BwiBon ycioBus
neperay MakCHMaldbHOW MOIIHOCTHM B Harpy3ky. bamanc MomHocTeil. 3amucaTh aHaTUTHYECKOE
BBIpa)XKeHHUE OalaHca MOIIIHOCTH JIJIS SJICKTPUYECKOM LIENH CXeMBbI pHcC.3.

CunyconnanbHbiii Tok U ero mapamerpbl: Iv, (Um), T, f, ®, neiictByroniie 3HaueHHus TOKa U
HanpspkeHus. [loHsATHE O CHMBOJIMYECKOM METOJIE IMPEACTABICHUS CUHYCOMAAIbHO W3MEHSIOIINXCS
BennurH. M300paxeHne CHHYCOUJAIbHO HW3MEHSIOIIUXCS BEIMYMH HA KOMIUIEKCHOW IJIOCKOCTH.
KommiekcHas amrmumnryna. Kommuieke nefictByromero 3nadenus. Onepannu auddepeHnupoBanus u
HHTErPUPOBAHKSI B CHMBOJIMYECKOM opme. 3amucaTh KOMIUIEKC aMIUTUTYAbI ToKa i(t)=UmSin(wt+go).
B aireOpandecKoil W TOKa3aTeIbHON (opmax, n300pa3uTh rpaduvecKkoe MPEICTaBICHHE KOMIUICKCA
TOKa].

Toxk, HanpsbKeHHe U MTHOBEHHAss MOIIHOCTh B MACCUBHBIX JjeKTpudeckux anemenrax (R, L, C).
KoMruiekcHoe conmpoTHBIEHHE WHAYKTUBHOTO XL U €MKOCTHOTO 3JIEMEHTOB Xc B anreOpanyeckoi u
nokaszarenbHOi (opmax. I'paduxm yacToTHbIX 3aBUcHMoOcTedd momynss XL W Xc. 3akon Oma B
CUMBOJIMYECKOM MPEACTABICHUH ISl PEaKTUBHBIX 3JIEMEHTOB (B anreOpanueckoil M MoKa3aTelbHOMI
¢opmax). BekropHas auarpamMma KOMIUJIEKCOB AaMIUIUTYJ TOKA W HANpPsDKEHUS B TACCUBHBIX
ANEKTPUUYECKUX DJIEMEHTAX.

AHanuThuyeckue U rpa@uuecKkue MpEeACTABICHUS KOMIUIEKCHOTO BXOJHOTO COINPOTHUBIICHUS
nocienosarenbHoil  RL-mienmm, ero moayns u aprymenta (¢asel). IlocrosiHHas BpeMeHHM LEMH.
BekTopHas nuarpaMMa KOMIUIEKCa aMIUIMTYbl TOKA, BEKTOpHas MOTEHLIMAJbHAs AMarpaMma Lenu
(Tipu yCIOBHH, YTO KOMIUIEKC aMIUTUTYAbI BXOJJHOTO HAMPsHKEHUS UMEET HYJIEBYIO Ha4allbHYIO (azy).

AHanuTthuyeckue U rpa@uueckue MPEeACTABIECHUS KOMIUIEKCHOTO BXOJHOTO COINPOTHUBIICHUS
nocnegoBarenbHoli  RC-iernn, ero moxymst u aprymenta (¢asel). [locTosiHHas BpeMeHH IEmu.
BekTopHas nuarpaMMa KOMIUIEKCa aMIUIMTYbl TOKa, BEKTOpHas MOTEHLMaJbHas JUarpaMma Lenu
(Tipu yCIOBHUH, YTO KOMIUIEKC aMIUTUTYAbl BXOJJHOTO HAMPsHKEHUS UMEET HYJIEBYIO Ha4allbHYIO (azy).

AHanuThuyeckue U rpauueckue MpeACTaBICHUS KOMIUIEKCHOTO BXOJHOTO COINPOTHUBIICHUS
napamiensHoit RL-ienn, ero moaynst u aprymenta (¢assel). IlocTosiHHas BpemeHu 1enu. BekTopHas
auarpaMma KOMIUIEKCa aMIUTUTY/bl BXOJHOTO HANpPSsDKEHHUs, BEKTOPHBbIE JHarpaMMa TOKOB B IEMH
(Tipu yCIOBHH, YTO KOMIUIEKC aMIUTUTYAbI BXOJTHOTO HAMPSKEHHS UMEET HYJIEBYIO HauanbHYIO (hazy).

AHanuThyeckue U rpa@uuecKkue MpeACTaBICHUS KOMIUIEKCHOTO BXOJHOTO COINPOTHUBIICHUS
nocnenoBarenbHol RLC-1ienu, ero Mmoayns u aprymenTa (¢asbl). BekTopHas nuarpaMMa KOMIUIEKca
aMIUIUTYZIbl TOKA, BEKTOpHAas MOTEHLHUalbHAs auarpamMma LEenu Ha 4acTOT€ MEHBIIeH Pe30HaHCHOU
(ua Bxone nenu aericteyer UMH ¢ HyneBoii HadanbHO# (a3oii).

AHanuThyeckue U rpa@uuecKkue MPEeACTaBICHUS KOMIUIEKCHOTO BXOJHOTO COINPOTHUBIICHUS
napautensHot RLC-tieniu, ero monyns u aprymeHTa (¢dasbl). BekropHas aumarpamma KOMIUIEKCa
aMIUIUTYIbl HANpPSDKEHUs, BEKTOpHAs JuarpaMMa TOKOB B II€MHM HA YacTOTE MEHBIIEH pe30HaHCHOM
(ua Bxone nenu neiicteyer UUT ¢ HyneBoi HauanbHOM (ha3oi).
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MOUIHOCTh MEPEMEHHOTI0 TOKa B KOMIUIEKCHOH (hopme. EAMHUIIBI M3MEpeHUsT BUAOB MOIIHOCTU
IIEPEMEHHOT0 TOKA.
Pewums npumep: Ko BXOLy NACCUBHOIO JIBYXIIOJIIOCHUKA IPUIOKEHO ICHCTBYIOILEE 3HAYCHHUE

j30°
e b

KOMIIJICKCAa HAaITPAKCHUA U =15. a KOMIIJICKC I[GﬁCTByIOH.[CI‘ O 3HAa4YCHHA BXOIJHOI'O TOKa

| =3.¢)% ; PACCUMTATh: KOMILJICKCHYIO, ITOJIHYIO0, aKTUBHYIO, PEAaKTUBHYIO MOIIIHOCTH B IICTIH.

Pe3onanc Hamnpspkenuid. IlocnenoBatenbHbl  KosieOaTeabHBINM KOHTYp. IlapamMerpsl KOHTypa:
pE30HAaHCHAs YacTOTa (o, XapaKTEPUCTUUECKOE COMPOTHBIIEHUE p, TOOPOTHOCTH Q, TMoioca mporryc-
kaHusi 2Aw, BHOCMMOE compoTuBicHHEe Rpy. Pe30HaHCHOE CONMPOTHBIICHHE IOCIEIOBATEIEHOTO
KoJIe0aTenbHOr0 KOHTYypa. YacTOTHBIE XapaKTEPUCTUKHU MTOCIEI0BATEIHLHOIO KOJIe0aTeIbHOI0 KOHTYpa
[Zsx = f(w), ppx = f(w) (cm. omsem na eonpoc Nell), Unc = f(w), UnL =f(w), In =f(w),].

[TocTpouTh BEKTOpHBIE TOTCHIMAIbHBIE JHArPaMMbl IIOCIEIOBATEIBHOTO KOJIeOaTeIHbHOrO
KOHTypa ¢ mapamerpamu [L= , C= |, RL= | Ha pe3oHaHCHO 4acTOTe W HA I'PAaHUIAX IOJOCHI
NponycKaHus (Ha 9acToTaxX @y ¥ wp) [IIPU YCIOBHH, YTO KOMIUIEKC aMIIMTY bl BXOJAHOTO MCTOYHUKA
HANpsDKEHUST MMEEeT HavajibHyo ¢a3y paBHyio Hy0]. IMoackaska: Umcw/wa(wm)]= 0,707Imvax
p(1£1/1Q).

[TocnenoBarenbHbIN KOJeOATENbHBIA KOHTYP KaK YCHIIMTENb HampshDKeHHs. BiusHue compoTusiie-
HUI TeHepaTopa W HArpy3KH Ha CBOWMCTBA IOCIENIOBATEIHHOTO M TAPAJUIETBHOTO KOJIeOaTeIbHBIX
KOHTYPOB.

Peszonanc Tokos. [TapamnenbHbiil KoneOaTenbHBIN KOHTYp. [lapaMeTpbl KOHTYpa: pe30HaHCHAs Yac-
TOTa Mo, XapaKTEPUCTHUECKOE CONMPOTUBIICHUE p, N0OpoTHOCTH Q, mojoca npomyckanus 2w, BHO-
cuMoe conpoTuBiieHHe Rpy. Pe3oHaHCHOE CONMpOTHBICHHE MApalIeIbHOTO KOJIe0aTeIbHOr0 KOHTYPA.
YacToTHBIE XapaKTEPUCTHKA KoJIebaTenbHOro KOHTYpa [Zpx = f(w), gy = f(w), InL = f(®), Inc = f(®)].

[MapannenbHplii KoaeOaTeNbHBIA KOHTYp C Pa3/IeIeHHOW HHIYKTUBHOCTBIO (YACTUYHOE BKIIIOUCHUE
ITPPK). Koaddunment Brmtouenus. ['paduk 4acTOTHOM 3aBUCUMOCTH €T0 COMPOTUBIICHHUS.
[TapannensHbIil KONEOATENBHBIA KOHTYP C pa3lielieHHON eMKOCThbio (dacthuuHoe BKtoueHue [IPPK).
Koadduunent Bximouenus. I'paduk yacTOTHOM 3aBUCHMOCTH €T0 CONPOTUBIIECHUS.

N300paxeHne HeCHHYCOUJAIbHBIX TOKOB U HAIPSDKEHUH C TOMOILbIO psioB Dyphe.

Pemute npumep - uzobpazume amnaumyousiti u ¢azoeulii CneKmpbl NepuoOUYecKko20 KonebaHus
i(t+7), onucvisemozo 6 sude natopa eapmonux: Ut+T)= Uo + Um sin(wt+a %)+ Um sin@3 ot+p
0+Ums sin(4 wt+ y %) (6 sxsamenayuonnom 6uneme 6yoym yxazauwi uucnogvie senuyunsvt Uo, Umi, o, B,
7

KommiekcHble 4acTOTHBIE XapaKTEPUCTUKU AIIEKTPUUYECKHX IIeTIEH.

BoiBecTn KOMIUIEKCHBIH 4acTOTHBIM Kod(pduuueHnt nepenaun, AUX, ®YX cxembl puc.4.
N306pa3zuts ['paduku AUX u qbq?\

N

Er

C
R, R4 \
< Umi | | R U2
R2
I ,®/ ® )®/

Puc.3 Puc.4 Cxema enu

]
[
Py
w




ITH cBeIeHUA HE00X0AUMO 3HATH HAU3VCTh:

1. 3akon Oma — |:E,
R

2. 3akonbl Kupxroda:

CyMMa TOKOB B Y3JI€ CXEMbI PaBHO HYJIIO - ZI =0;

CyMMa IaJICHUI HaPsDKEHHS TI0 KOHTYPY 00X0/1a paBHAa CyMMeE 3.]1.C. ICHCTBYIOLIUX B KOHTYPE -
Z IR= ZE (v — cymMMa naIeHu i HalpspKeHHi B KOHTYpE paBHA HYIIIO).

2. VcTo4HUKM 3HEpruu:

-u/ieaJbHbIA ncTouHuK Toka (UUT) ¢ 0eCKOHEYHO OOJIBIIIMM BHYTPEHHUM
comnpoTtusiieHueM Rj = oo;
- neaJbHbIA NcTOYHUK Hanpsikenus: (MUH) (uctounuk 3.1.¢.) ¢ OeCKOHEYHO

MaJibIM BHYTPEHHUM corpoTuBicHrueM Ri = 0.
3. f =1/T - nuneiinas yacrota [I'11]; @ =2zf — nukarueckas (kpyropas) yacToTa [paauaH
[cexynny],

4. Tlocrosunas Bpemenun RC —uenu 7 = RoxsC; nocrosianas spemenu RL — nenu t =
OKB
5. KoMIuiekcHOE CONPOTHBICHNUE HHAYKTHBHOTO 3JIEMEHTA (KaTYIIKA HHIYKTHBHOCTH):
- B airebpaunueckoit popme XL =jwl;
- B TIOKa3aTeNnbHol popme X =wlL e 1%,
6. KomruiekcHOE CONPOTHBIICHHNE EMKOCTHOTO AJIeMEHTa (KOHIEHCATopa):
. 1
- B anreOpanyeckoit popme X = ——
joC
1

- B IOKa3arenbHOl popme X = 1%,

6. 3akon OMa B cuMBoJIMYecKoi popme (asredpandeckoil U moka3zaTeIbHON)

I = __Um _Yn gite-00y; ' :U-m- joC =U,C - (7o)
joL @l
7. IlapameTpbl K01€0aTeIbHOIO KOHTYpA!
1

- PE30HAHCHAs 4acToTa — W)= ——

vLC

L .

- XapaKTEPUCTHYECKOE COIIPOTUBIIEHUE - P = c

- T0OpOTHOCTH KOHTYpa — Q = Rﬁ , e R — conpoTuBiieHnEe OTEPh B KOHTYPE;

- 10JIOCA MPONYCKAHUSI KOHTYpa, onpeaenseMas no ypoBHio 0,707 oT MakCMMaIbHOTO 3HAYECHHUS -

o, f
- PE30HAaHCHOE COMPOTUBIICHHE MOCIeoBaTenbHOro konebarensHoro kouTypa (IICKK) paBHO
COIIPOTHUBIICHUIO TTOTEPh — Rpe3 =R;

- pe30HAHCHOE CONPOTHUBICHUE MapauieabHoro konedarensHoro koHTypa (ITPKK) - Rpes = pQ;
p2
- BHOCUMO€ B KOHTYp COIIPOTHUBJIEHUE NMOTEPh Rpy = —.
H



OTII 4.2 DKk3aMeHAMOHHbIE BONMPOCHI

1. OnpeneneHve TOHATHUN: TEPEXOJHOW IPOLECC; KOMMYTalMs; MOMEHT KOMMYTalluu;
YCTaHOBUBIIUICS (MPUHYKIEHHBIH) pexuMm. DopmynupoBka 3aKOHOB KoMmmyTanuu. OmnucaHue
COCTOSIHMSI PEaKTHUBHBIX 3J1eMEHTOB B MOMEHT kKomMmyTanuu (t=0) [JIK. Nel].

2. Ananu3 mnepexoAHBIX MPOLECCOB pemeHueM IuddepeHnalbHbIX ypaBHEHUN (KJIacCHYEeCKUil
METO/1) Ha MpuMepe aHayin3a cxembl puc.l. OnpeeneHne NOHITHI: CBOOOIHBIN U MPUHYKICHHBIN TOK;
HE3aBUCUMBbIC U 3aBUCHMbIC HadasibHbIE ycioBus [JIK. Nel].

3. AHanu3 NEepexoJHOro mpolecca B LEnsax nepBoro mnopsaka. llponeaypa pacuera mepexogHbIX
npoueccoB. OnpexneneHue nouHsaTui: nopsanok Oll; mocrosHHas Bpemenu Ol mepBoro mnopsaka.
AnropuT™ aHanu3a nenu nepsoro nopsiaka (4 cxemsr) [JIK. Nel].

4, Ananu3 nepexoaHoro mnpoiecca B nocinenoBateabHoi RC-mienu (BapuanT ) [JIK. No2].

5. AHanu3 nepexoJIHOro mnpoiecca B nocieaosarenbHon RL- nenu (Bapuant ) [JIK. Ne2].

6. AHanu3 mnepexoaHoro mpomecca B mnocienoBatenbHo RLC menu (BKIIOYEHHE K HCTOYHHKY
noctostHHOTO Hanpspkerus) [JIK. Ne2, No3].

7. AHanu3 nepexoJHbIX IPOLECCOB ONEpPaTOpHbIM METOJOM (OCHOBHbIE MOHATHS). 3akoH Oma B
oreparopHoii popme. OniepaTopHbIE CXEMBI 3aMEIICHUS peaKTUBHBIX 37eMeHTOB [JIK. No4].

8. 3akonsl Kupxroga B oneparopHoii ¢popme. [lopsaok aHain3a nepexoqHOro nporecca ornepaTropHbIM
MeTos1oM. @opmyiibl paznoxkenus [JIK. Ned].

9.  OmneparopHast  nepepatouHas  ¢yHkuusa.  OnepaTopHble — NepefaTouHble  (QyHKIMU
maddepenmmpyromieii u uarerpupyromeit RC u RL neneit [JIK. Ne5].

10. Peaknus DIl Ha KOMMyTauUui0 B BHJIE HPSAMOYTOJIbHOrO ummynbca. JuddepeHuupoBanue u
UHTETPUPOBAHUE NEPUOAMYECKON IOCIEAOBATEIbHOCTH MPSIMOYTOJBbHBIX HMMITYJIbCOB. AHanu3
npouecca nuddepenupoBanus Bo Bpemenu Ha npumepe RC nenu [JIK. No5, No6].

11. BpeMeHHbIe XapaKTEPUCTUKU JTUHEHHOMN 3JIeKTpruuecKo 1enu. CBs3b CTYIEHYATON U €UHUIHOU
¢bynukuit. OmnpeneneHus nepexoaHol u ummynbcHou xapakTepuctuk OLl. Csazp 11X u UX mexay
coboit. Cs3pb [1X u UX ¢ nepenatounoit pynkumeit D1 [JIK. Ne6]..

12. IIX u UX unTterpupytomeit u muddepenupyromei neneit (Ha npumepe RC-nienn) [JIK. Ne5, Ne6].
13. Onpenenenue peakuuy LeNU Ha IPOU3BOJIbHOE BHEIIHEE BO3/EHUCTBUE C HCIIOJIb30BAHUEM IPHH-
una HajoxeHus (obOure mnosokeHus). OnpesneneHrne peaklUy ILEeMUd Ha MPOU3BOJILHOE BHEIIHEEe
BO3JICHCTBUE MO €€ MEepexOoJHONW XapaKTepucTuke (mepBas U Bropas (opmbl MHTerpana Jlroamens -
uHTerpaia ceeptkn) [JIK. Ne7].

14. N300paxeHne HECUHYCOMJAIbHBIX TOKOB M HANpsKEHUH ¢ nomolnpio psanoB dypwe. [loHsTHS
crniektpa aMuutya u das [JIK. Ne7].

15. IlepenatouHast ¢GyHKIUS UM KOMIUIEKCHBIE YAaCTOTHBIE XApAaKTEPUCTUKHU JIIEKTPUUYECKUX LIETIEH.
Yacrorusie xapaktepuctuku YI1 B Buae mociemoBarenbHoi RC - menu (KOMITJIEKCHBIM 4acTOTHBIN
koa¢ppunuent nepeaaun, AUX, ®YX) [JIK. Ne8].

16. Tlonstue uetrsipexnomtocHuka (YII) m ero pasHoBuanocteil. Y- mapamerpel UIl (cuctema
ypaBHEHUH, (pU3MUECKUIl CMBICI MEpPBUYHBIX MHapameTpoB B pexumax K3). Z- mapamerpsr UII
(cuctema ypaBHEHUH, GU3UUECKUN CMBICI MEPBUYHBIX MapaMeTpoB B pexumax XX) [JIK. Nell]. A -
napametpsl Ul (cucrema ypaBHeHMI, GU3NYECKUN CMBICI IEPBUYHBIX MMapamMeTpoB B pexumax K3 u
XX). A - mapamertpsl UII (cuctema ypaBHEHU, (U3NUECKUH CMBICT MEPBUYHBIX MApaMETPOB B
pexumax K3 u XX) [JIK. Ne9].

17. Xapakrepuctuueckue (BropuuHsle) mapamerpbl YII (BXogHOE CONPOTHBIEHHE M YaCTOTHBIN
koapdunuent mnepemaun YII). OmnpeneneHue NOHATUN: XapaKTEPUCTHUUYECKOE COIPOTUBIIECHUE;
COrjlacoBaHHBIH  pexuMm  paborel  YIl;  xapakTepuCTHUECKOW  IMOCTOSIHHOM  Iepenauu;
xapakTepuctuieckoe (coocrennoe) 3aryxanue UIl ( emununa - Henep); xapakrtepuctuueckas ¢aza
i ¢azoBas nocrosiHaas [JIK. Ne9J.



18. Ompenenenue 3MEKTPUIECKOTO GUIIBTPA U €ro mapameTpoB. IIsTh THIIOB PUIBTPOB U UX YCIIOBHBIE
rpaduueckue nzoopakenus 1 AUX [JIK. Nel0, 11].

19. LC — ¢pwuibtps (peaktuBHbie GuinbTpbl). @uinbtpsl Tuna K. ®HY tuna kK (cxema IT u T -o0pa3Hbix
GbuIBTpPOB, MapaMeTphl, YacTOTHHIE XapakTepuctuku) [JIK. Nel0, 11].

20. Meromuka pacdyera ¢unbrpa Tuna K. ®BY tunma Kk (cxema IT u T -o0pa3Hbix (GuIbTpoB,
napameTphl, YacTOTHBIC XapaKTepuCTHKH). [losocoBbie GuabTpel THMA K (ITapaMeTphl, 4aCTOTHBIC
xapakrepuctukn) [JIK. Nel0, 11].

21. ®OunabTpsl TUIIA M (CXEeMa, YaCTOTHBIC XapakTepucTuku). [lonsTus o punbrpax barrepBopra, YeObI-
meBa, 3onotopeBa-Kayspa (ammunrudeckux), beccens. Kapter Hyneii u nomocos, AUX ¢punstpos[JIK.
Nelo, 11].

22. OmpeneneHue B3aUMHOM HMHAYKUMM B JuHeHHOM DI npu rapMOHUYECKOM BO3JEHCTBUM.
Kommekcsl HanmpspkeHUH JIBYX WHIYKTHBHO CBSA3aHHBIX Karymiek. Onpenenenue noustui: 2./0.C.
CAMOMHIYKINH, KOI((OUIMEHT CBSI3U,- CONPOTHUBICHHE CBS3M, OJHOMMEHHAs Tapa 3aKUMOB,
COTJIaCHOE M BCTPEYHOE BKIFOUCHHE KaTYyIIEK MHIYKTUBHOCTH (M300pakenue BriatoueHus) [JIK. Nel2].
23. TpancdopmaTop B JHHEHHOM peXuMme 0e3 MmoTeph (cxema, aHaimu3 paboOThl CHMBOJIUYCCKUM
METOJIOM, KO3 PUIUEHT TpaHchopMallii, BXOAHOE COMPOTUBICHUE HArpyKEHHOTO TpaHchopMaTopa)
[JIK. Ne12].

24. HenuHeliHble dMEeKTpUYeckre Lenu. [ 'paduueckue n3o0OpaxxeHUs HETUMHEHHBIX sMemMeHToB (HD).
Boneramnepnas xapakrepuctuka (BAX) HD. Onpenenenue nousTuii: pabodast TOYKa, CTATUYECKOE U
nuHamuueckoe conporusienus HO. [JIK. Nel3].

25. DOkBUBaJEHTHbIE MpeoOpa3oBaHUsl HEIMHEWHBIX PE3UCTUBHBIX ILEMEH  OCYIIECTBIISIEMOE
rpad0aHAIMTUYECKUM METOJO0M (TOCJIe0OBATeNIbHOE COEIMHEHHE - JBa Croco0a OIpeneraeHus
pesynbtupytomieii BAX).  DKBHBaJIGHTHBIC MPEOOpa3OBaHMsI HEITUHEHHBIX PE3UCTHBHBIX IETeH
ocyliecTBisieMoe rpadoaHaTUTHUYECKUM METOAOM (MapajulelbHOE COSAUMHEHHE -  OIpeaeieHUs
pesynsTupytomein BAX). [JIK. Nel3].

26. IlonsiTue 00 AMEKTPUYECKUX IEMSIX C pachpeeleHHbIMUA apaMeTpaMu. Pa3HOBUIHOCTH ATUHHBIX
nuHui. [loronHsle napaMeTpsl ATMHHON TUHUM. TenerpadHble ypaBHEHUS MPU CTALIHIOHAPHOM PEXUME
CHUHYCOMJATbHBIX KojeOaHuil (6e3 BbIBoja). CocTaBistonue Oeryuieil BOJHBI B JUIMHHOM JIMHMU.
Xapaxtepuctuku oerymeit Bosnbl [JIK. Nel4]..

27. Pexumbl paboThl ATUHHON JMHUU Oe3 moTeph (OeryIieil BOJIHbI, CTOSYEH BOJHBI, CMEIIaHHBIN pe-
xuM). KbB u KCB. IlonsiTus 4eTBEpTHBOJIIHOBOTO TpaHcpopMaTopa 1 peakTuBHOro 1myHra [JIK. Nel4].

Kn L

e(t)

—F

Puc.1 Cxema nocniezoBaTeIbHOTO K0JIe0aTeaIbHOro
KOHTYpa

ILnan npakTHYeCKUX 3aHATHI
1. Pacuer »snexkTpuyecKuxX IeNed IMOCTOSHHOIO TOKAa METOIOM HAJIOKEHUS W DKBUBAJIEHTHOTO
reHeparopa
2. Pacyer snekTpuyecKuX Lenel CHHYCOUAAIBHOrO TOKa 2 MOps/IKa.
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3. IlocnenoBaTenbHbIH KoJeOaTeIbHbII KOHTYD.
4. TlapannenbHbIN KOJIEOATENIbHBIA KOHTYP

Tunosble 3a1a4u I NPAKTUYECKUX 3aHATHI

Tema: «CBOMCTBA JIMHENHBIX WIEKTPUYECKHUX LeNeil MOCTOSIHHOT0 TOKA M METOAbI HX pacyeTa

Ei,B | E2,B | J3,A | R;,Om | R2,OM | R3,OM | R4, OM | Rs, OM
65 130 0,3 30 145 160 120 155

3amaunue:

- pacdeTr CXeMbl METOJOM HEMOCPEICTBEHHOIO0 MPUMEHEHHUS
ypaBHeHui Kupxroda;

- pacyeT TOKa B BETBU C PE3UCTOPOM R3 METO/I0M 3KBUBaJICHTHOTO
re’epaTopa;

- pacuer MOIIHOCTEH, OaylaHca MOITHOCTEH CXEMBI.

Tema: «JInHeliHbIE AJICKTPUYECCKHUE LHECIH ITPH TAPDMOHUYECKOM BO3J€HCTBUN»

Gl Vm,B| R;,OM | R2,Om | C1 n® | L1 mIH
R1 10 90 900 110 0,9
. 'S 3anaHue:
RI - pacueT KOMIUICKCHBIX AaMIUIMUTYZ TOKOB B BETBSX
VI * DICKTPUYECKON LIEMH MEePEeMEHHOro TOKa Ui 4acToThl f =
‘ J 500xI'u. HanpsxkeHue MCTOUYHMKA MUTAHUS

u(t) = Umsin2nft;
- pacyeT NAJCHUM  HANpsHDKEHUHM  Ha  JJIEMEHTax
JJIEKTPUYECKOM LIETIH;
- pacueT MOIIHOCTH, TOTPEOIIEMON DIEKTPUUYECKON IENMbI0 OT HMCTOYHUKA TMHUTAHUS: TOJHOM,
AKTUBHOM, pEaKTUBHOM ISl YKa3aHHOT'O 3HAYEHUS YaCTOTHI.

Pesynbratel pacduera cBectd B TaOnuily. [locTpouTh BEKTOpHBIE AUAarpaMMbl TOKOB H
HampspKeHUH. 3anucaTh majgeHue HanpsikeHust Ha R2 B popme cuHyconganbsHOTO mporiecca.
Tema: «Pe30HAaHC B JIEKTPUYECKUX HEMAX)

Vm,B| R;,OMm | R2,OM | C1 n® | L1 mIH

R1 L1
- A
C,b—:l _AL o1 10 90 900 110 0,9
W1
B I

3amanue:

- pacder pe30HAHCHOW 4YacToThl fo, XapakTepHCTHYEC-KOTO
COIPOTHUBIICHHUSI p, TOOPOTHOCTH Q U MOJOCH Mpornyckanus 2Af mocienoBaTensHOro KojaedarebHOro
KOHTYpa ;
- pacuer najeHui HanpsDKEHUH Ha 3JIeMEHTax MOCIIeI0BaTeNIbHOTO K0JIeOaTeTIbHOrO KOHTYpa Ha Tpex
yacrorax: fo(1 — 1/2Q), fo, fo(1+1/2Q).

Pe3ynbratel pacuera cBecTd B TaOJIHUILy M TOCTPOUTH HOPMUPOBAHHYIO 3aBUCUMOCTD TOKA B

KOHTYpe OT 0000111eHHON paccTpoiku. [1ocTpouTh BEKTOpHBIE AUAarpaMMbl HAITPSDKEHUH JU1s
YKa3aHHBIX 4acCTOT.

Tema kypcoBoii padoThI M TUIIOBOE 33/1aHUE HA Hee (OJIaHK 3aaHusA)
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MHHHUCTEPCTBO HAVYKHU U BBICIIEI'O OBPABOBAHNSI
POCCHUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIO/[)KETHOE
OBPA30OBATEJIbHOE VUPEX/JEHUE

BBICILIET'O [TPO®ECCUOHAJILHOI'O OBPABOBAHNSI

«PSIBAHCKUM T'OCY JAPCTBEHHBIN PAJJMOTEXHUYECKUI YHUBEPCUCTET»
umenu B.®. YTkuHa
Kadenpa panmoTeXHIIeCKHX CHCTEM

3AJIAHME HA KYPCOBYIO PABOTY
o aucrummmae «OT1»
Ilepexoonvle npoyeccol 6 TUHEHHBIX IJIEKMPUYECKUX UENAX

Crynenr ‘ ®.J1.0. ‘ rpymnmna ‘ No rp.

1. Cpok npeJicTaBieHus K 3aluTe \

2. UcxonHble TaHHBIE

2.1 DnekTpuueckas NPUHIMITHAIbHAS CXeMa LEeTH

R3 Tm ' ﬁl T

Cxemal Cxema2

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

15B |2 kOM|3 kOM |5 kOMm |4 kOM| 55D | 25 B |1 kOMm|5 kOm|2 kOm| 10 500 2,5
KOM | ® | mlH

2.2 PaccunTaTh nepexoqHbIi IPOLECC

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

3.CO,Z[Cp)KaHI/Ie MOSICHUTENBHOMN 3alUCKHU

3.1.Beenenue. [lepexomHpie mpoeCcChl M METOJIBI MX pacyeTa

3.2.PacueT nepexoHbIX MPOIECCOB B JIEKTPUUECKON LIENHU MepBOro nopsaka (cxema 1)
KJIACCUYECKHM METOJI0M

3.3. Pacuer peakuuu 2J1€eKTpUUYECKON LIENH MEPBOTO Nopsiaka (cxema 1 mpu pa3oMKHYTOM
KJII04€) Ha MPSIMOYTOJIbHBIN uMnyibe pasmaxoM E u paznuunoit amutensHoctH (0,27; T, 51)

3.4.PacueT nepexoHbIX MPOIIECCOB B AJIEKTPUUECKON LIEMT BTOPOTrO Mopsiika (cxema 2)
OIIEpaTOPHBIM METOJOM

3.5.PacueT XxapakTepHUCTUK 3JIEKTPUUYECKOM 1IeTIH BTOPOTro Mnopsijika (cxema 2 nocie
KOMMYTAIIMH): TIEPEX0THON, UMITYJIbCHON, YaCTOTHOTO K03 (huIeHTa nepeaun

3.6. ITpoBepka pacyeToB MojearpoBanueM B cpeae MicroCap mo mynkram 3.2, 3.3, 3.4.

3.7 bubnuorpaduyeckuii CICOK.

PyKoBOAMTENb PAOOTBI ..., Mawmaes 10.H.
OOAIMCHh, JaTa (haMuITHs, THATTAAIIBI
3aaHue NPUHSI K MCIIOTTHEHMEO . .....ouiuintit ittt ittt eis ettt e e e
MOJIKCh, 1aTa bamuus, THUIHAIIBI
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Bonpocs! k TeopeTHYecKOMy 3a4eTy
1. ITonsiTHS MEPEXOHOTO Mpolecca 1 KoMMyTanuu. [IpaBuia koMMyTaum.
2. Kiaccuueckuii MeTOJ aHalM3a TEPEeXOJHOr0 Tpolecca IyTeM peHIeHUs OOBIKHOBEHHOTO
audQepeHInanbHOro ypaBHEHHsl, Ha4allbHbIE YCIIOBUS, IPUHYKACHHBIE U CBOOOIHBIE COCTABJIAIOLINE
TOKOB U HAIIPSKEHUH.
3. IlepexonHble IPOLECCH] B LETSIX C OAHUM PEaKTUBHBIM 3JIEMEHTOM, IIOCTOSIHHAsI BPEMEHHU.
4. IlepexoaHbIe MPOLIECCHI B LIETISIX C ABYMSI PEAKTUBHBIMU JIEMEHTAMHU.
5. OnepatopHblif METO/ aHaJIM3a NEPEXOAHBIX IIPOLIECCOB HA OCHOBE IpeoOpa3oBanus Jlamaca.
6. IlepexonHas U UMIYJIbCHASI XapAKTEPUCTUKHU LETIH.
7. OnpezneneHue peakiyy LENU Ha IPOM3BOJIbHOE BO3ACHCTBUE IO €€ NEPEeXOAHON XapaKTepHCTHKE.
WNurerpan droamens.
8. OnpeneneHne peakluy LeNK Ha IPOU3BOJIBHOE BO3JEHCTBHE MO €€ UMITYJIbCHOW XapaKTepUCTHUKE.
NHrerpai cBepTkH.
9. CB3b nepeaTouHOM (PYHKIMM LENH ¢ YACTOTHBIMU M BPEMEHHBIMHU XapaKTePUCTUKAMU LIETTH
10. OmnpeneneHue YETHIPEXIMOIIOCHUKA M MHOTOMONIOCHUKA. CHCTEMBbl OCHOBHBIX YpaBHEHUU U
NEPBUYHBIX TAPAMETPOB MTPOXOAHBIX YETHIPEXIOIFOCHUKOB.
11. Metoapl onpezaeneHuss MEPBUYHBIX [1apaMETPOB YETHIPEXIIONIOCHUKA. DKBUBAJIEHTHBIE CXEMBI
(cxeMbl 3aMEeLICHUS) YeThIPEXIIOIFOCHUKOB.
12. CocTaBHbIE YETHIPEXIOTOCHUKH.
13. XapakrepucTuyeckue napameTpsbl.
14. AKTUBHBIE YETBHIPEXITOIIOCHUKH.
15.9nextpuueckue GpuabTphl (Ha3HAYEHHUE U BUJIBI SJIEKTPUUYECKUX (QUIBTPOB, PEAKTUBHBIEC (DUIBTPHI).
16. OcHOBHbIE OHATHUS U ONpe/ieNeHNs. AHANU3 padOThl JUIMHHOMN JIMHUY.
17. TenerpadHble ypaBHEHUS MPHU CTALHOHAPHOM PEKUME CUHYCOMTAIBHBIX KOJICOAHH.
18. dynunanas munus 6e3 noreps. CoriiacoBaHue JUIMHHOW JTUHUU C Harpy3KOil.
19. JlinHHBIE JIMHUM [TPU TAPMOHUYECKOM BO3JCHCTBUU.
20. BosiHOBBIE PEXUMBI B ITMHHBIX JTUHUAX. CorilacoBaHue JUIMHHOM JIMHUU C Harpy3KOu.

I1nan npakTHYeCKUX 3aHATHI
1. Pacyer MEPEXOJHBIX IMMPOLECCCOB B SJICKTPHUICCKHUX LECIIAX MMEPBOro nMopAaKa KIaCCUUCCKUM MCTOI0OM.
2. Pacuet nepexoHbIX MPOLECCOB B AIEKTPUUYECKUX LEMSIX NEPBOro U BTOPOTo MOPs/IKA ONEPaTOPHBIM
METOZOM.
3. Pacuer peakuuu uenu Ha NIPOU3BOJIBHOE BO3JEHCTBUE IO €€ IEPEXOJHOM U HMITYJIbCHOU
XapaKTEpUCTUKAM.
4. Pacuet napamMeTpOB TUIIOBBIX YETHIPEXIIOIOCHUKOB

Tunoselie 3a1a4u VI NPAKTHYECKUX 3aHATHI
Tema: «JInHeiiHbIC JIeKTPHYECKHE LENMH NPH HErapMOHMYECKOM BO3J1eHCTBHHM (IepexoiHbIe
npouecchl B JHHEHHBIX JJICKTPUYECKHUX LENAX)»

=¥
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| p— |
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SR ST
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15 | 2 kOm 3 5 4xOm | 5D | 25 1 5 2 10 | 500 | 2,5
B kOm | kOm B | kOm | kOM | kOM | kKOMm | n® | M['H
3anaHue:

R12 R2 1 - pacyeT MepexOAHBIX MPOLECCOB B DJIEKTPUYECKON IIenu
MepBOTo nopsjika (cxeMa 1) Ki1acCuuecKUM METOJI0M;

L - pacyeT peakUuu SJIEKTPUYECKOW LENu MEepBOro MopsKa

C 103 (cxema | mpu pa3soMKHYTOM KIFOY€) Ha MPAMOYTOJbHBII

10°° uMITysibC paszmaxoM E u paznuunoit jymrensHoctH (0,27; T,

T 51);

S «——0 - pacyeT NEePeXOJHBIX MPOIECCOB B AJIEKTPUUECKOM Lienu

Puc. 1 Cxema BTOPOTO MOpsiAKa (cxema 2) OepaToOpHbIM METOAO0M.

Tema: «BpeMmeHHbIE XapaKTEPUCTUKU JIMHEHHBIX Lene»

3amaHne - pacyeT XapaKTePHCTUK JIIEKTPUYCCKON Ienmu BTOpOro mopsiaka (puc.l): mepexomHoi,
UMITYJIECHOM, YaCTOTHOTO KOA((HUIIMEHTA ITepeIayun.

Tema: «OcHOBBI TeOPHHU YeTHIPEXNOJIOCHUKOB H MHOTOIIOJIIOCHMKOB)
1. 3aganue - paccuurtath A, Z, Y, H - mapaMeTpsl IPOCTBIX YETHIPEXIIOIIOCHUKOB.
2. 3ananue - paccuutath A 1 H - mapamerpsl T-00pa3HOro 4eTbIPEXIIOIIOCHUKA.

Ilepeyenns JJabopaTopHbIX padoT
¥ BOTIPOCOB /IS KOHTPOJIsI 3HAHUH NIPH A0IyCKe U cayde JJabopaTopHoii padoThl

No

paGoTHI Hazpanue nabopatopHoit paboThl U BOIIPOCHI SISt KOHTPOJIS Mudp

1. DJleKTPpUYeCKHe Lelu MOCTOSTHHOT0 TOKA
Uro Takoe aneKkTpuyeckas uenb (CUJI0Basi U CUTHAIbHAs)?
Urto Takoe ueanbHbIi HICTOYHUK HANpPsDKEHUS (TOKa)?
Cdopmynuposats 3akoH Oma (3axonbl Kupxroda).

Uem oTimyaroTcs peanbHbIE UCTOYHUKU HAIMPSDKCHUS W TOKA OT HJIealTb-
HBIX?
[aiite onpeneneHne BETBH, y3J1a, 3aMKHYTOTO KOHTYpa.

YeMy paBHO CONpOTHBICHHE (TPOBOAMMOCTH) MOCIENOBATENbHO (TIapai-
JIETTbHO) COeTMHEHHBIX PE3UCTOPOB?

Paccunrary HampspkeHue (TOK) Ha MOCIEAOBaTeNbHO (TapaienbHO)
COCIMHEHHBIX PE3UCTOPAX.

Kak mpeobOpa3yercsi pealbHblii UCTOYHUK HANpsOKEHUs B peanbHbId uc- | 4267
TOYHHUK TOKa?
JaiiTe onpeneneHre NacCCUBHOTO U aKTUBHOTO JIBYXTOJIIOCHUKOB.
. J1o KaKkoi cXeMbl «CBEPTHIBAETCS» aKTUBHBIN (IIACCUBHBIIN) JBYXIOJIIOC-
HUK?

Kak HaxomuTcsi BXOTHOE CONPOTHBICHHE AaKTHBHOTO (ITACCHBHOTO)

JIBYXTOJIFOCHUKA?
. B uem 3akimrogaeTcs METOI Ha0KEHUS?
p. Uemy paBHA MOIIHOCTH, OT/IaBaeMasi YKBHBAJIIEHTHBIM T€HEPATOPOM, U
MOIITHOCTb, OTPeOIIsieMast TaCCUBHBIM JIBYXITOJIFOCHUKOM?
i. [Ipu KakOM YCIIOBMU MOIIHOCTH, TiepeaBaeMasi OT aKTUBHOTO JBYXIIO-
JFOCHHKA K TACCHBHOMY, MaKCHMaJIbHa?

2. JJIeKTpuYecKHe el CHHYCOUIaJIbHOI0 TOKA
1. 3anummTe BBIpa)KEHHE JJIsi MTHOBEHHOTO 3HauyeHusi V(t) rapmoHnye-
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CKOT'0 BO3JCHUCTBHS U HA30BUTE €TI0 mapaMETpBhI.

. Kak cBs3ano IIGIZCTBHTGHLHOG S3HAYCHUC CHHYCOUJAJIBHOI'O HAIPAXKEC-

HUs (TOKA) C aMIUTUTYIHBIM 3HaYCHHEM?

. B kakmx (bOpMaX 3alMUChIBACTCA KOMIIJICKCHOC YHMCJIIO W KaK CBs3aHbI

3TH (HOPMBI MEKTY COOOM?

. UTo Takoe KOMILIEKCHAsI aMIUTUTY/a (KOMIUIEKC)?
. Kak 3ammcare MrHOBEHHOE 3HAYCHHE IPOIecca, €CIM M3BECTHA KOM-

MJIEKCHAs aMIUTATyAa?

. Kak cBsa3anbl HaIps’KCHUE W TOK B MHAYKTUBHOM (CMKOCTHOM) c2) (Vi

MeHTe? Yemy paBHO KOMIUIEKCHOE COIPOTHBIEHHUE HHIYKTHBHOTO
(eMKOCTHOTO) 351IeMeHTa?

Hapucyiite osmiopsl Hamnpspkenuit ©Ha osnmementax R, L, C
MOCIIEI0BATEIHLHOTO KOHTYpA.

. Hapucyiite smropbl TokoB B 3nementax R, L, C mapamnenbHOro KoH-

Typa.

. Hapucyiite BekTopHyr0 AuarpaMmy Ajsi IOCI€A0BAaTEIbHOrO (mapa-

nenbHoro) RLC xonTypa.

10. 3anumure KOMILIEKCHOE M TMOJHOE COMPOTUBIIEHUE TOCIIEI0BATEb-

Horo RLC koHTypa.

11. 3anumure KOMIIEKCHYIO U TIOJHYIO ITPOBOJMMOCThH MapaiIeIbHOTO

RLC xonTypa.

12. 3anumuTe BBIpAXKEHUS IJI1 KOMIUIEKCHOM, aKTHBHOM, PEAKTUBHOU U

MOJIHOM MpoBoAUMOCTH HapasieiabHoro RLC koHTypa.

Pe3onanc B JICKTPHUYECCKHUX HEIAX

1.

Nzobpazure cXemy MOCJIEI0BATEILHOTO (mapanienbHoro)
K0JIe0aTeNbHOTO KOHTYpa M 3alUIIMTe ero KOMIUIEKCHOE COMPOTHBIIE-
HHUC.

JaiiTe onpeneneHre pe3oHaHca B MOCIEI0BaTEIbHOM (TIapaliesb-
HOM) KosiebaTebHOM KOHTYpe. UeMy paBHa pe30HaHCHAsl yrioBasi yac-
TOoTa?

N300pa3ute BEKTOPHYIO Auarpammy AJis MocieAoBaTeabHoro (ma-
paJuIeIbHOI0) Kose0aTeabHOro KOHTYpa Ha PE30HAHCHOM dYacToTe |
NIPY OTKIIOHEHUH OT PE30HAHCHOM YacTOTHI.

. Kak OIIPEACIIACTCA I[O6p0THOCTB NOoCICA0BAaTCIBHOT'O (Hapannem,Horo)

KOJIe0aTeIbHOTO KOHTYpa?

.I/I306pa3HTe PC30HAHCHBIC KPHUBLIC IMOCJICAOBATCIILEHOTO (napannenb-

HOT'0) K0J1€0aTeIbHOr0 KOHTYpa.

. Kax OMMPEACIIACTCA IMOJI0Ca NPOIYCKAHUA MOCICA0BATCIIBHOT'O KoJie0a-

TenpHOTO KOHTYpa? Kak oHa cBsizaHa ¢ 1OOPOTHOCTHIO KOHTYpa?

. Kak Biouser COIIPOTUBJICHHUC HAI'PY3KHU Ha I[O6pOTHOCTB " MOJIOCY Mpo-

MyCKaHus KOHTypa?

4267

YacToTHBIC XaPAKTEPUCTHKH JIEKTPHUYECKUX Lenen

1.
2.

Kak omnpenensiercst KOMIIJIEKCHAs 4acTOTHAs XapakTepuctuka 11?7
Kak cBazanpl AUX 1 @YX ¢ KOMIIIIEKCHONW YaCTOTHOM XapaKTEepUCTHU-

KOii?

3.

Kak onpenenstorcst BXonHbIe, BEIXOAHBIE U niepeaaTounbie KUX yeTsi-

4267
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PEXIIOIIOCHUKA?

4. 3anumure nepenatounble KUX, AUX u ®OUX snexkTpuyeckoil nenu
MepBOTO (BTOPOTO) MOPsIKA.

5. Banummre nepemarounsie KUX, AUX um DOUX HU3KOUACTOTHOTO
(BBICOKOUYACTOTHOT0) 3BeHa ((UIbTpa) MEPBOTO MOPSIKA.

6. Hapucyiite AUX u ®UX HM3KOUACTOTHOTO  (BBICOKOYACTOTHOTO)
¢bubTpa MepBoro NopsiaKa, OTMETUB Ha HUX YaCTOTY OF.

7. 3anumute KUX mis D11 Broporo mopsiaka: HU3KO4acTOTHOTO (puibTpa,
BBICOKOYACTOTHOTO (DUIIBTPA U TIOJIOCOBOTO (PHIIBTPA.

8. Kak Bnuser Ha nepenarounyro KUX BHyTpeHHee comportuBiieHUE Ri
MCTOYHUKA HaNpsHKEHUs (CONPOTUBIICHUE HATPY3KH)?

IlepexoaHbie MPOIECCHI B 3JIEKTPUUECKUX IETSIX MEPBOT0 MOPSIAKA

1. Kakue mponecchl Ha3bIBalOTCS IEPEXOAHBIMU?

2. [ToyeMy mepexoHbIC MPOILIECCHl 3aHUMAOT KOHEYHOE BpeMs B IEIsX,
COJIeprKalINX PEaKTUBHBIC DIIEMEHTHI?

3. ChopmymnupyiiTe 3aKOHBI KOMMYTAIHH.

4. Kakas cBsI3p MKy TOKOM M HampsKEHHEM Ha MAaCCHUBHBIX AJIEMEHTax
AIEKTPUUECKON 1eTH?

5. Kak 3anuceiBaeTcs peakius 1enu Ha KOMMYTAIUIO AJIsl KIIACCHYECKOTo
METO/Ia aHAJIN3a TIEPEXOTHBIX TIPOIECCOB?

6. Kak 3anuceiBaeTcsi cCBOOOIHAs COCTABISIONIAS PEAKIIMH LIeTIN?

7. Ha kakue cTauu MOKHO pa3JeiuTh MePEeX0aHbIN mpoiecc?

8. Kak cocraBnsercss SKBUBAJICHTHAs CXeMa LIeTH IS aHalIM3a LEenu 10
xommyTtarmu (t = 0.)?

9. Kak cocraBisieTcs SKBUBAJICHTHAsI CXeMa LIETH JJIsl aHAJIM3a LMy B MO-
MeHT kommyTanu (t = 04+)?

10 Kakoii Bua umeer auddepeHnnaabHoe ypaBHEHHE LT C OJHUM
PEaKTHUBHBIM 3JIEMEHTOM?

11. Kak naxoautcs noctosinnas Bpemenu st RC u LR neneit?

12. Kak MOXHO ONpeJIeIUTh IIOCTOSTHHYIO BPEMEHH 110 TpaduKy mepexo-
HOTO npouecca?

4269

Ilepexoanbie nmpouecchbl B 3J1eKTPUYECKUX LeMNsIX BTOPOT0 MOPSIKa

1. YeM oTiauyaroTCs MOCIEAOBATEIbHBIA W IApaJUIEIbHBIA KOHTYpHI?
Hapucyiite ux cxemsl.

2. Kak 3anuceiBaercst auddepeHnraibHOe ypaBHEHHE IMOCIIEI0BaTeNb-
HOT'0 KOHTYpa OTHOCHUTEJIHO TOKa B LIeNu?

3. Kak cBs3aHbl MexIy co00il XapaKTepUCTHUYECKOE CONPOTUBIICHHUE,
pe30HaHCHas YacTOTa U IOOPOTHOCTH MOCIIEI0BATEILHOTO KOHTYpa?

4. Kak 3amucbIBaeTcs CBOOOHAsI COCTABIISIONIAs TOKA B ITOCIEI0BATENb-
HOM KOHTYpe?

5. 3anumuTe XapaKTEpUCTUYECKOE YPABHEHME JUISl MOCIEI0BATEIBHOIO
KoHTypa. Kakumu Moryt ObITh €ro KopHu?

6. Kakum Oyzmer mepexoJHBI MpoLecC B IMOCIEI0BAaTEIbHOM KOHTYpe
npu Q < 0,5? Hapucyiite ero.

7. Kakum OyzmeT mepexoIHbId MpoLecc B IOCIEA0BAaTEILHOM KOHTYpE
npu Q > 0,5? Hapucyiite ero.

8. Kakum Oyner mepexoJHbIH IMpolecc B IMOCIEA0BATEILHOM KOHTYpe
npu Q = 0,5? Hapucyiite ero.

4269
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9. Kak 3anuchiBalOTCS HE3aBHCHMbIE HayajbHbIe YCIOBHS  JUIS
NapajuIeJIbHOrO0 KOHTYpa?

10. HapucyiiTe nepexoaHbiii Mpouece s TOKa 4epe3 UHIYKTUBHOCTH B
napajuienbHoM KoHType pu Q <0,5u Q > 0,5.

HNmnyJibcHBIE U NepexoHble XapaKTePUCTHKHN NACCUBHBIX
YeThIPEXIOJICHIKOB

1. Kakas snekTpuueckas Lelb Ha3bIBACTCS YETHIPEXITOIIOCHUKOM?

2. laiiTe onpeneneHne eIMHUIHON QYHKIIMH U O-PYHKIUH.

3. Uro Ha3pIBaeTCs MEPEXOHON (MMITYJIbCHON) XapaKTePUCTHKOM?

4. Kak cBsi3aHa UMIIYyJIbCHAsl XapaKTEPUCTHKA ¢ KOMIJIEKCHON 4acTOTHOM
XapaKTEPUCTUKOHN (4aCTOTHBIM KO3 (HUIIMEHTOM Tiepeaaun)?

5. Kak cBsizaHbl MeXJy cOOOW HMMITYyJIbCHAsi U IEPEXO/HAs XapaKTepu-
CTUKH?

6. Kak 3ammceiBaioTCs TepexojaHass M HUMITYJIbCHAS XapaKTEPUCTHUKU
uHTErpUpytomiei (auddepenuupyromeit) nenu?

7. Kak 3aBucHUT nepexoaHas (MMIyJIbCHAs) XapaKTepUCTHUKA MOCIIEI0BA-
TEJIHHOT0 KOHTYpa 0T 1006poTHOCTH Q7

4269

JuiekTpryeckne GUIbTPbI

1. Ha xakue Buasl nenarcs (GUIbTPHI B 3aBUCUMOCTH OT JHMAra3oHa 4ac-
TOT, IPOITyCKaeMoro (puiabTpom?

2. Kak BBITTOTHAIOTCS pEaKTUBHBIC (PUIIBTPHI?

3. 13 3BeHbEB KAKUX TUIIOB MOKHO COCTaBUTH (PUIBTPHI?

4. 3anuimure ypaBHEHHUS YETHIPEXIOIIOCHUKA B A-popme.

5. KakoB usudecknii cMbIci A-tapaMeTpoB: A11; A12; Az A2?

6. KakoB (puznueckuii cMbICI XapaKTepUCTUYECKOTO COMTPOTUBICHUS?

7. Uto onpenenseT XapaKTepucTUYecKast MOCTOsTHHAS repeaadn?

8. Kak cBsi3anbl K03((HUIIMEHTHI TIepeiaun 10 TOKY M HaNpsHKEHUIO CHM-
meTtpuyHoro YII ¢ xapakTepucTUUECKOI MOCTOSIHHOM nepeadn’?

9. Kak HaxoauTcsi 3HAYe€HHE TPAHUYHOW YACTOTHI MPOMycKaHUs K-
¢unbTpa?

10. Uem OTIHUYAIOTCS CXEMBbI PEAKTHBHBIX (PHIIBTPOB HUKHHUX M BEPXHHX
4acToT?

11. Hapucyiite snekTpuyeckyro cxemy Tpex3BeHHbIX ¢uibTpoB IT u T
TUIIA.

4269

KonTposbHbIE BONIPOCHI 1JIsl OEHKHU ¢()OPMHPOBAHHOCTH KOMIICTECHIN M.

3. Kak ¢popmynupyertcs nepsblii 3akoH Kupxroga?

4. Kax ¢popmynupyercst BTopoii 3akoH Kupxroga?
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1. Kakue uneanusupoBaHHbIE AJIEKTPUYECKUE DJIEMEHTHI MOT'YT 00pa30BBIBATH AIEKTPUUYECKYIO LIETIH?

2. KakoBBI BETHYUHBI BHYTPCHHHUX COHpOTI/IBJ]CHI/Iﬁ nACAJIbHBIX HCTOYHHUKOB TOKA U HaHpﬂ)KeHI/I}I?

5. Kak 3anuchIBaeTcsi aHATMTUYECKOE MPEACTABICHUE KOMIUJIEKCHOIO COMPOTHUBIICHUS €MKOCTHOTO
semMenTa?

6. Kak 3anuceiBaeTCsi aHaJIUTUYECKOE MPEACTABICHUE KOMIUIEKCHOTO COMPOTUBIIEHUS UHAYKTUBHOTO
ynemenTa?




7. Kak 3ammchiBaeTcsi aHATUTHYECKOE NPEACTABICHHE ITOJHOTO KOMIUIEKCHOTO COMPOTHUBIICHUS
MOCJIEI0BATEILHOTO KOJIeOaTeIbHOTO (PE30HAHCHOTO) KOHTYpa?

8. [o kakoMy OTCYETHOMY YPOBHIO OIPEIEIISETCS T0JI0Ca IPOITYCKaHHsI PE30HAHCHOTO KOHTYpa?

9. Kakum 371eMEHTOM noCJIICA0BATCIBHOI'O K0J1Ie0aTeIbHOIO KOHTYpa IIpH PE30HAHCE ONPCACIACTCIA
BCJIMYMHA aMIUIATYAbl TApMOHHYCCKOI'O TOKa?

10. MokeT 1M MTHOBEHHO H3MEHHTCS HAIIps>KCHHUE Ha KOHACHCATOpPE IIpHM KOMMYTalWUHn
BHGKTqueCKOﬁ eIy, coz[epn(ameﬁ PE3UCTUBHBIC DJIEMCHTHI U EMKOCTHEIC 9JIEMEHTHI?

11. Moxer a1 MrHOBEHHO W3MEHHUTCS BEJIMYMHA TOKA 4epe3 HHAYKTUBHOCTb IPH KOMMYTAlUH
IEKTPUYECKON LM, COAEpIKALLEH PE3UCTUBHBIE JIEMEHTBI U MHAYKTUBHBIC 3JIEMEHTHI?

12. [lo kakomMy 3aKOHY HU3MEHSETCS TOK uepe3 HMHAYKTUBHOCTh (HANpsDKEHHE Ha EMKOCTH)
MEePEeXOIHOTO Mpotecca’?

13. Kaxkoii ¢opMbl CHUTHa7T HaJ0 MOJATh Ha BXOJ YETBHIPEXIOJIIOCHHKA, MPEICTABISIONIETO COOOM
QJICKTPHUYCCKYIO ILCIIb, yTOOBI Ha BBIXOJI€ YCTBIPCXIIOJIOCHHUKA ITIOJYYUTH CUTHAJ, OHI/ICI)IBaIOIIII/If/'I
IIEPEXOIHYIO XapaKTEPUCTUKY?

14. Kaxkoii (opMBl CHUTHaN HaJ0 MOJATh Ha BXOJ UYETHIPEXIIOIIOCHUKA, MPEACTABISIONIETO COOOM
JIEKTPUUYECKYIO II€Tb, YTOOBI Ha BBIXOAE YETHIPEXIOJIIOCHMKA MOJIYYUTh CUTHAJ, ONHUCHIBAIOIIMN
UMITYJIbCHYIO XapaKTePUCTUKY?

15. Ha comporuBieHne Kakoil BeIMYMHBI HAJ0 HArpy3uTh JJIUHHYIO JIMHUIO, 4TOOBI 00eCHeunuTh
OTCYTCTBHE B HEH OTPaKEHHOW BOJIHBI (00ECIIEUNUTH COTTIACOBAaHHBIN PEXUM ee paboThI)?

KonTpoabHbIe BONPOCHI 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHMIA 110 MPeAMETY.
1.1 OIIK-2.1
1. BOIIPOC. Kakue wuneanusmpoBaHHBIE AJIEKTPUYECKUE DBIEMEHTHl MOTYyT 00pa30BHIBATh
NEKTPUYECKYIO LIETIH?
OTBET. IlaccuBHble 3JI€MEHTBI: PE3UCTUBHBIA, MHIYKTUBHBIM, €MKOCTHONH. AKTHUBHBIE AJIEMEHTHI:
uaeanbHblil ucrounuk HanpspkeHus (MWH), uaeansubiii ncrounuk toka (MUT), peanbHbIil HCTOYHUK
Hanpspkenus (PUH), peanbhblil ncrounuk toka (PUT).
2. BOIIPOC. KakoBbl BenWYMHBI BHYTPEHHHUX CONPOTUBICHMH HACAIBHBIX HCTOYHUKOB TOKa M
HanpspKeHus?
OTBET. Buayrpennee conporusienne WHWH paBHo Hymo. Buyrpennee comnporusienue HNUT
0ECKOHEUHO BEJIHKO.
3. BOIIPOC. [laiite onpenenecHUe MOHATUS IIEKTPUUECKAs CXEMA.
OTBET. Dnextpudeckas cxema - YCJI0BHOE rpadudecKkoe H300paKeHHE dIIEKTPUIECKOH TIETH.
4. BOITPOC. Yto Takoe ABYXIOIOCHUK?
OTBET. Yacth 5J€KTpUYECKOW II€MH, BBIJACICHHAs IO OTHOUIEHHWIO K JIByM CBOUM IMOJIOCaM
(kIemMmam, 3aKUMaMm)
5. BOITPOC. fBnsiercs 1 n1eanu3upOBaHHBIN JIEKTPUUECKHUM 3JIEMEHT ABYXITOJIOCHUKOM?
OTBET. Jla, sBisercs.
6. BOITPOC. [laiiTe onpeneneHue MOHATUS BOJIbT-amMriepHas xapakrepuctuka (BAX) pesuctuBHoro
JJIEMEHTA.
OTBET. BAX 3T0 3aBUCUMOCTb TOKQ, TPOTEKAIOLIEr0 YEPE3 PE3UCTOP OT HAIPSLKEHUS Ha €r0
3aKUMaXx.
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7. BOITPOC. [laiiTe onpeneneHue BETBY, y3/1a, 3aMKHYTOI0 KOHTYpA.

OTBET. BetrBb - nociegoBaTEIbHOE COSIUHEHUE AJIEMEHTOB, Ye€pe3 KOTOPhIE MPOTEKAET OJUH U TOT
e TOK. Y3el - MeCTO COeTMHEeHUs TpeX U Oosee BeTBeld. KOHTYp - 3aMKHYTBIH ITyTh TOKa, 00pa3yeMbIii
HECKOJIbKUMH BETBSIMHU.

8. BOITPOC. Chopmynupyiite nepsblii 3akon Kupxroga.

OTBET. CyMMa TOKOB BTEKAIOIIUX M BBHITEKAIOIINUX M3 y3J1a paBHA HYIIIO.

9. BOITPOC. Chopmynupyiite Bropoii 3akon Kupxroda.

OTBET. Cymma mnajeHUd HampspDKEHUM Ha 3JIEMEHTAaX 3aMKHYTOTO KaHTypa paBHa cymme JDJIC,
JNEHUCTBYIOLIMX B KOHTYpE.

10. BOITPOC. Ilpu KakoM YCIOBHM MOIIHOCTh, IepeaBacMas OT aKTUBHOTO JIBYXITOJIIOCHHKA K
[IACCUBHOMY, MaKCUMaJlbHa?

OTBET. IIpu ycioBUM paBEHCTBA BEIMYUHBI BHYTPEHHErO COIPOTUBIICHUS  aKTUBHOTO
JBYXIOJFOCHUKA BEJTMYMHE CONPOTUBIICHHS Harpy3kH (Ri = Ry).

11. BOIIPOC. 3anumure BbIpaXXEHHE [IJII MTHOBEHHOTO 3HAUYEHHMSI TOKAa B BUJIE TaPMOHUYECKOTO
Bo3zeiicTBus i(t) () ¥ HA30BHUTE €ro MapaMeTphI.

OTBET.

. : (2
it)=1,sin(ette,)=1, Sln(?ﬁt + %j , Tne Im — ammuryna Toka [A],
T — nepuon konebanus [C], w = 2af — yrnosas yacrora [pan /C],
1
f= T nuHelHas yactoTa [['1t], (wt + o) — dhasa koebanus [pan],

@0 — HavaibHas (asza koneOaHus [pan].

12. BOITPOC. B kakux (hopMax 3ammchIBaeTCs KOMIUIEKCHOE YHCIIO M KaK CBSI3aHBI 3TH (POPMBI
Mexay coboi?

OTBET. Ancebpauueckas:. c=a+jb, rae a - nelicTBUTEIbHAS YacTh, D - MHMMAas 4acThb, | - MHUMAs
enuHuna. TpuecoHomempuieckas:

c= ‘C‘(COSgD + jsin @) , p= arctg E Iloxazamenvuas c=|C| .el? =|C| exp( jo)
C

c|=Va® +6’

13. BOITPOC. Yro Takoe KOMIUIEKCHas aMILIUTYAA | m (KOMILIEKC TOKa UM HApsKeHNs)?
OTBET. Oto 3ameHa rapMOHMYECKOI0 TOKA ( HAIIPSDKEHUS) Ha BbIPAYKEHUE

| %=1y,
14. BOITPOC. Yemy paBHO KOMILJIEKCHOE COIPOTUBIICHHE HHIYKTHBHOTO D @MKOCTHOTO 3JIEMEHTTOB?
OTBET. X.= oL, XL =L ¢*. XC=_L X, _ 1 i
JaoC oC

15. BOIIPOC. Kak rpaguuecku MOXKHO U300pa3uTh KOMIUIEKC TOKa?
OTBET. B Buae BexkTopa Ha IIIOCKOCTH KOMIUIEKCHOT'O IEPEMEHHOTO.

1.2 OIIK-2.2

1. BOITPOC. U300pa3uth 3IEKTPUUECKYIO CXEMY MOCIEIOBATEILHOTO KOJIe-0aTeThbHOTO KOHTYpa.
OTBET. Puc.1.1.

2. BOITPOC. M1300pa3uth 3IEKTPUUYECKYIO CXEMY MapaieIbHOTO KoJIe0aTeTbHOr0 KOHTypa
OTBET. Puc.2.1.
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L .J.: C
R L C ’
—Q/—:I—NV\—llf () R H R
er
£F o
Puc.1.1 Cxema Puc.2.1 Cxema

3. BOIIPOC. 3anumure KoMiuiekcHOe Z(jw) W IMOJIHOE COmpoTuBicHHE Z(w) MOCIEA0BaTEILHOTO
K0J1e0aTeIbHOTO KOHTYpA.

2
OTBET. Z(/'co)ZR+ja)L+_L , Z(w)=,|R? +(a)L—ij
JoC aC

4. BOITPOC. IlepeuncnuTh OCHOBHBIE XapaKTEPUCTUKH IIEKTPUUYECKOTO KO- JIeOATeIbHOTO KOHTYpa.
3anucarh X aHAIUTHYECKOE MPEJICTaBICHNE Yepe3 aIeMeHTsl Koutypa R, L,C.

1 L
; XapaKTepUCTHUECKOE CONpPO-TUBJIEHUE - O = |—;

vLC C
Yo,

TO0OPOTHOCTH KOHTYpa — Q =R— , TI0JI0ca MPOITYCKaHUsl KOHTYpa, omnpeaensemas o ypossio 0,707 ot

OTBET. Pe3onancHas 4acrora — ;=

MaKCHUMAJIbHOI'O 3HAYCHUA -

@, f
2A0 = o (2Af = 6); PE30HaHCHOE CONPOTHBIIEHUE MOCIEI0BATENLHOTO KOJIe0aTebHOTO KOHTYpa

Rprz =R; pe3oHaHCHOE CONPOTUBIICHHE MTapaJUIeNb-HOTO KoJiebaTeIpHOro KOHTYypa - Rpez = pQ.
5. BOITPOC. Bo CKoOJbKO aMIUIMTyAa HampsDKEHHS Ha PEaKTUBHOM D3JIEMEHTE ITOCIIENOBATEILHOTO
K0JIe0AaTEIhbHOTO KOHTYpa MPH PE30HAHCE MPEBHIMIACT aMIUTUTY/y BXOTHOTO KoJeOaHus?

OTBET. B no6potHOCTS pas.

I 6. BOITPOC. Kak BausieT CONpOTHUBIEHUE HArpy3ku

\ Ha TOOPOTHOCTH U MOJIOCY MPOIYCKaHHs KOHTYypa?
. OTBET. IlpucoennHenne Harpy3ku K PEAKTUBHOMY
EmiR HJIEMEHTY yMEHb-IIAET JOOPOTHOCTh U YBEJINYHMBAET
M0JIOCY TIPOIYCKAaHMSL.
7. BOHPOC. Kak u3sMeHsieTcss aMIUIUTyJa TOKa B
MOCJIEI0BATENb-HOM KOHTYpE MPU U3MEHEHUHU YacTOTHI
BXOJIHOTO cUrHaJia?
OTBET. Puc.7.1
= 8 BOIIPOC. UYro Takoe HyIM U IOJIIOCHI
0 ) (0 nepenaTouHol GpyHKIMK?
OTBET. Hymu - KopHM 4HMCIHTENsl NEpEeNaTOYHOU
Puc.7.1 PesonancHas (GYHKIMH,  TOJMIOCHI -  KOPHH  3HaMeHarTels
XapaKTCpUCTHKa nepeaaToyHon (QyHKINU.

9. BOITPOC. OmpenenuTh aHATUTHYECKYIO CBS3b
MEXIy MepeaaTOuHON (PYHKIMEH YeThIPeXIOoNtOCHUKa H(p) M 4acTOTHBIM KO3 PHUIIHEHTOM mepenadn

K(w).
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OTBET. KommiekcHast nepeMeHHast P=o+jw 3aMEeHSIeTCsl HA MHUMYIO [epe-MEHHYIO j.

10. BOITPOC. [laTs onpenienieHuEe aMIITUTYTHO-9aCTOTHOM XapakTepuctuku (AUX).

OTBET. AUX [K(w)] - Mmoayns yacroTHOro kKo3dduuuenra nepenaun K(jw). AUX mokassiBaet, BO
CKOJIBKO pa3 M3MEHWIACh aMIUIUTYy/a TapMOHUYECKOIO OTKJIMKA [0 CPAaBHEHUIO C aMIUIMTYAOU
rapMOHHUYECKOT0 BO3CHCTBUS HA JAHHOM YacToTe.

11. BOIIPOC. Jlats onpexnencuue ¢azoyacrornoit xapakrepuctuku (PUX). OTBET. ®UX [¢ (w)] -
apryMeHT 4actotHoro kodddumuenta nepeaaun K(jw). ®UX mokassiBaeT, KakoW JTOMOIHUTEIbHBIN
($a3oBbIil cABUT IpUOOpENT TapMOHUYECKUN OTKIMK OTHOCHUTEIHFHO TapMOHHMYECKOTO BO3JCWUCTBUSA Ha
JTAHHOM 4acTOTe.

12. BOITPOC. Yto Takoe yeTbipexnoiatocHuk (UIT)?

OTBET.

13. BOITPOC. Kakue cymectByroT npocteimue YI1?

OTBET. Puc.13.1

Z Z Z 22,
— Z« —— —— > =
Z; 2 Z> Zr 22/2 Zr Zn Z> Z> Z
& * — g—e —3
a 0 B
Puc.13.1
11.3 OIIK-2.3

1. BOITPOC. JlaTth onpeaesieHue MepexoaHOTO MPOIIEcca B JIEKTPUUECKOM 1IETTH.

OTBET. IlepexoaHoii mpouecc - Npouece nepexoa u3 OJHOr0 yCTAHOBUBILETOCS PEKUMa B IPYTOM.
2. BOITPOC. Yrto Takoe KOMMYyTalus B 3JIEKTPUUYECKOM 1enu?

OTBET. CkaukooOpa3Hble H3BMEHEHHUS HapyIIAIOIIUe YCTAaHOBUBIIMICS Pe-KHUM.

3. BOIIPOC. lats onpenesieHne NepBOro 3aK0OHa KOMMYyTallun

OTBET. B HagayibHBI MOMEHT BPEMEHU MOCIE KOMMYTAallMH TOK B HUHAYKTUBHOCTH COXPAHSET TaKOE
’Ke 3HaueHWe, Kak W HemocpenctBeHHo mepen kommytanwmeit [iL(0+) = i(0.)], a 3arem mmiaBHO
U3MEHSIETCS, HauMHas C 3TOro 3HadeHus. MlHaue — TOK B MHIYKTMBHOCTM CKaYKOM H3MEHHUTBHCS HE
MOJKET.

4. BOIIPOC. [lath onpeneneHne BTOPOro 3akoHa KOMMYTallUH

OTBET. B HavanpHbIi MOMEHT BPEMEHM I0CJIE KOMMYTALIMM HANpPSDKEHUE HAa €MKOCTH COXPAHSAET
Takoe K¢ 3HaueHHe, Kak U HermocpeacTBeHHo nepea kommyrtanuei [Uc(0+) = uc(0-)], a 3arem 1uiaBHO
U3MEHSIETCS, HAUMHAs € 9TOro 3HaueHus. MHaue — HanpspkeHne Ha KOHAEHCATOpe CKaYKOM M3MEHUTHCS
HE MOXeET.

5. BOITPOC. Yto Takoe HE3aBUCUMBIE HAYAJIbHBIE YCIOBUSA?

OTBET. BenuunHbl TOKOB B MHIYKTUBHOCTSIX M HalPSUKEHUH HA EMKOCTSIX O KOMMYTAIMHU, KOTOPBIE
B MOMEHT KOMMYTAaIlM¥ CKaUKOM HE MEHSIFOTCSI.

6. BOITPOC. Kak yc10BHO MOYHO NPEICTaBUTh B MOMEHT KOMMYTAallUM HHIYKTUBHOCTb €CJIA TOK B
HEH OTCYTCTBOBaN?

OTBET. Pa3psiB nenu.

7. BOITPOC. Kak yci10BHO MOYKHO MPEACTAaBUTbH B MOMEHT KOMMYTAllUM UHIYKTUBHOCTb €CIIH 4YEPE3
Hee MPOTeKal TOK?

OTBET. B Bune UUT.

8. BOITPOC. Kak ycioBHO MOXHO MPEACTABUTh B MOMEHT KOMMYTAllUHM €MKOCTHOW 3JIEMEHT €CIu
HaIpspKEHNE Ha HEM OTCYTCTBOBAJIO?

OTBET. Kak xopoTkoe 3aMbIKkaHUE (TIPOBOS).
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9. BOITPOC. Kak yci0BHO MOXHO IPEACTaBUTh B MOMEHT KOMMYTAllUd EMKOCTHOM 3JIEMEHT €CJIN OH
OBLT TOT HaTpsKEHUEM (OBLT 3apsikeH)?

OTBET. B Bune MMH.

10. BOITPOC. Ilo kakoMy 3aKOHY U3MEHSETCS TOK Yepe3 WHIYKTUBHOCTh (HAMPSIKEHUE HA EMKOCTH)
IIEPEXO/IHOTO Ipolecca’?

OTBET. Ilo skcnoneHnuansHoMy 3aKkony ( €“).

11. BOITPOC. Kaxk onpenensiercs nocrositaHas Bpemenu st RC u RL neneii?

OTBET. 7=RoxsC; t=L/Roxs

12. BOITPOC. Kakoii ¢hopMbl CUTHAJI HAJO MOJATh HA BXOJ YETHIPEXIIOIIOCHUKA, MTPEACTABIISIIONIETO
COOOM  DNEKTPUYECKYIO IeMb, 4YTOOBI HAa BBIXOJE YETHIPEXIOJIIOCHUKA IIOJIY4YUTh CHUTHAJ,
OIMCHIBAIOUINI MEPEXOAHYIO XapaKTEPUCTUKY?

OTBET. [1-06pa3Hblii UMITYJIbC OOJIBIION ATUTEIHHOCTH.

13. BOITPOC. JlaTth onpeesieHuE UMITYJIbCHOW XapaKTEPUCTUKHU

OTBET. NmnynscHas XapakTepUCTHKAa €CTh PEaKlMs LEeNH Ha BO3JECHCTBUE OYEHb KOPOTKOTO
UMITYJIbCA (JIebTa-UMITYJIbCA).

14. BOITPOC. 13006pa3utk cxembl uHTErpHpyomei u nuddepenmupyromeit RC - nemnw.

OTBET. Puc.14.1,2

R
C
BT e o @/—|
—— R
J! 8 o o)
Puc.14.1 Puc.14.2

15. BOITPOC. Yro Takoe 31ekTpudeckuit Gpuiibtp?

OTBET. 3Oto yacTtoTHO-u30uparenbHas 1L€Mb, MPOMYCKAIOMas TOJIbKO CHUTHAJbl OINpPEAETICHHBIX
4acToT.

16. BOIIPOC. I1lepeuncnuth Haubosee pacpoCTpaHEHHbIE TUIIBI (PUIBTPOB.

OTBET. ®wibtp HrxHUX yactoT (OPHY), punetp Bepxuux yacrot (PBY), monocosoit punetp (I1D),
pexxekTopHbIl GunbTp (PD).

[IOKYMEHT MOAMNVCAH 3MEKTPOHHOMZdANMChIO

3aBeaytowmii kacbeapoii PTC
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