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JUis  TOMHOTO  OBIAAEHUS 3HAHMSMH W YMEHUSIMH  OOydarouemycs
HEOOXOJAMMO B TeueHHE Y4eOHOro rojJa 3aHUMATbCi  BHEAYJUTOPHOMN
caMoCTOsITeIbHOM paboToi. [enb BHEayAUTOPHONW CaMOCTOSATEIILHOM PabOThI:

e CHCTEMATH3alHs U 3aKPEIUICHUE IMOJYYEHHBIX TEOPETUUYECKUX 3HAHUU U
MPAKTUYECKUX YMEHHUM 00yUaromuxcs;

o yriyOJIeHUE U paclIMpEeHUEe TEOPETUYECKUX 3HAHU;

o (opMupoBaHME YMEHHH HCHOJIB30BATH HOPMATUBHYIO, CIIPaBOYHYIO
JOKYMEHTALMIO U CIIEHUAIbHYIO JINTEPATYPY;

o (opmupoBaHME CAMOCTOSITENIBHOCTH MBIIIJICHHUS, CIIOCOOHOCTEH K
CaMOpa3BUTHUIO, COBEPILICHCTBOBAHUIO U CAMOOPTIaHU3aLUN;

o (opmMupoBanue 00X U MPOPECCUOHATHHBIX KOMIICTSHITUI

o PAa3BHUTHUE UCCIEAOBATEIBCKUX YMEHUM.

BreaynuTopHas camocTosiTenbHas padoTa BBINOIHSAETCS CTYJIEHTOM IIO
3aJJaHUIO TIperojaBaressi, Ho 0e3 ero HemocpeAcTBeHHOro yyactus. [lo npeamery
«TeopeTuecknue OCHOBBI 3JIEKTPOTEXHUKHM» HCHOJIB3YIOTCS CIEIYIOIIUE BUJIbI
3aJJaHUil A1 BHEAyIUTOPHOH CaMOCTOSITENIbHON pa0OoThl: MOArOTOBKA K 3allUTe
paboT U MPAKTUUECKUX 3AHATUM.

[lepen BbIIOSHEHHEM OOYYAIOUIMMUCS BHEAYIUTOPHOM CAMOCTOSTEIbHOU
paboThl mpenojaBareidb MPOBOAUT HMHCTPYKTaK IO BBIIOJHEHUIO 3aJaHMs,
KOTOpPBI BKJIKOYACT LENb 3aJaHUs, €ro COJEpKaHUE, CPOKH BBINOJHEHUS,
OpPUEHTUPOBOYHBIN 00BEM PabOThI, OCHOBHBIE TPEOOBaHUS K pe3ybTaTaM padoThI,
KPUTEPHUH OLICHKHU.

B xauectBe opM M METOJIOB KOHTPOJISI BHEAYIUTOPHOU CAMOCTOSATEIBHOM
paboThl O00YYaIOIIUXCS MCIOJB3YIOTCS HAOJIOJICHHE U OLICHKA BBIMOJHEHUS
MPaKTUYECKUX 3aHATUH M Ja0OpaTOpHBIX pabdoOT, OIEHKa MO pe3yJbTaTaM
TECTUPOBAHMS, OLEHKA MO pe3yJibTaraM yCTHOro ompoca. Kpurepusmu oneHku
pe3yJIbTaTOB BHEAYAUTOPHOM CAaMOCTOSITEIbHOM pabOThl CTYJIEHTA SBIISIOTCSL:

o chOPMUPOBAHHOCTh OOIICYYSOHBIX YMCHHIA;

e YpOBEHb OCBOEHHS CTYAECHTOM Y4eOHOIO MaTepuaa;

e YMEHHE CTYyJIEHTAa HCIOJb30BaThb TEOPETUYECKHE  3HAHUSA IIpU
BBITIOJTHEHUHU MMPAKTUYECKHX 3a/1aY;

¢ YpPOBEHb YMEHUS aKTMBHO HCIIOJIb30BaTh AJIEKTPOHHBIE 00pa30BaTEIIbHbIC
pecypchl, HaX0AUTh TpeOyrollyrocs HUHQOpMalHIo, U3yyaThb €€ U MPUMEHSATh Ha
MPaKTHUKE;

¢ 00OCHOBAHHOCTb U YETKOCTb M3JI0KEHUSI OTBETA;

« odopmileHHE MaTepuaia B COOTBETCTBUH C TPEOOBAHUSIMU;

e YPOBEHb YMEHHUS YETKO c(hOpMyIUpoBaTh MpoOJeMy, MPEAJIOKHUB €€
pelieHne, KpUTUYECKH OLIEHUTh PEIIEHUE U €0 MOCIEACTBUS;

e YPOBEHb yMEHHUSA CPOPMYJIUPOBATh COOCTBEHHYIO TMO3UIUI0 U
apryMEHTUpPOBATH €€.

e YPOBEHb YMEHHUS OIPEACINUTh, IPOAHAIU3UPOBATh AJIbTEPHATHBHBIC
BO3MO>KHOCTH, BAPUAHTHI JICHCTBHI;



3AJIAHUA 1JISI BHEAY IUTOPHOM CAMOCTOSTEJBHOM PABOTBI

2.1 OcHOBHbBIE NOJIOKEHUS] TEOPUH IJIEKTPOMATHUTHOIO MOJS H HX
NpUMeHEeHHe K TeOpHUM JJIeKTpUu4YecKux meneil. MeToabl pacdera 1eneii.
DJIeKTPUYeCKHe el MOCTOSHHOI0 TOKA

[Ipu u3ydyeHnn AAaHHOTO pa3jerna HEOOXOAUMO O3HAKOMHTBCS C OCHOBHBIMH
TaaMu Pa3BUTHUS DJIEKTPOTEXHUKH M €€ TEOPETHYECKUX OCHOB, HW3YYUTh
(M3HYECKYIO0 OCHOBY 3a/1a4 3JEKTPOMArHUTHOIO MOJII M TEOPUH IJIEKTPUUYECKUX U
MarHUTHBIX LIETIE, OCHOBHBIE YPaBHEHUS U OCHOBAHHBIE HA HUX METOJbI pacyeTa:
y3JOBBIX MOTEHLUWAJIOB, KOHTYPHBIX TOKOB, HAJIOXKEHHUS, SKBUBAJECHTHBIX
npeoOpa3oBaHuil, HAJIOKEHUS; AaKTUBHOTO T€HEPATOpA.

Bomnpocs! AJ1s1 caMonpoBepKu:

1) Hanpsbxenue usmepsercs B CIEAYIONINX eIuHuIax: BoybT (B).

2) Ilpu npuMeHEeHUH METO/1a MapaliIeIbHOTO MPeoOpa3oBaHUs PE3UCTUBHON
CXeMbl JKBHBAJICHTHAas MPOBOJAUMOCTh paBHA: alreOpanyeckod  CyMmme
MIPOBOANMOCTEN PE3UCTUBHBIX 3JIEMEHTOB.

3) DOnekTpuueckass MOIIHOCTh CBSI3aHA C BEJIMYMHOW HAMPSIKEHUS: TPSIMO
IPOMOPILMOHAIIBHON 3aBUCUMOCTBIO.

4) Ilpu Metone pacuera neneit ¢ nmoMmouiplo 3akoHoB Kupxroda aelictByer
CJIeAYIONIee MPaBUJIO BbIOOpAa KOHTYPOB JJIsi COCTABJICHUS ypPaBHEHUN: KaKIbIH
MOCJEAYIONIUN KOHTYP JOJDKEH BKIIIOYATh B ¢€0sl XOTSI Obl OJJHY HOBYIO BETBb, HE
OXBAUYCHHYIO MPEAbIAYIIUMUA YPAaBHCHUSIMU.

5) Kakoe ¢x0ACTBO y UJI€aIU3UPOBAHHBIX UCTOYHUKOB HAMPSIKEHUS U TOKA:
CIIOCOOHBI OTAaBaTh B AIEKTPUUECKYIO IIEMTb HEOTPAHUYEHHYIO MOIITHOCTb.

6) BennurHa MarHUTHOTO MOTOKAa WM3MEPSETCS B CIEAYIOIIMX €IUHMIIAX:
BeOep (BO).

7) Ilpn HANM4KMK MOJTHON CUMMETPUU MEXKIY CXeMaMU PE3UCTUBHBIX LIETICH
3BE€3/1a — TPEYTOJbHUK BEJIIMUYMHA COMPOTUBIICHUS AJIEMEHTA CXEMbl TPEYTOJIbHUK:
paBHA JIByM BEJIMYMHAM CONPOTUBIICHHUS 3JIEMEHTA CXEMBbI 3BE3/1a.

8) Tok u3mepsieTcs B CIACAYIONIMX eAMHUIAX: amiiep (A).

9) DnekTpuyeckas POBOANMOCTH 0o0paTHO IPOMOPIIMOHATIFHA:
AIIEKTPUIECKOMY COMPOTHUBIICHHIO.
10) DnekTpudeckoe HampsHKEHHE — OTO: OJHEPrus, pacxojyemas Ha

nepeMeIlIeHre eIMHULIBI 3apsa.

11)ITo BTOpomy 3akoHy Kwupxropa B H000M 3aMKHYTOM KOHTYpE
IEKTPUUECKOW Ienu: anredpanyueckas CcymMma TaJeHUN HampsHKeHUH Ha
AJIEMEHTaX, BXOJAIINX B KOHTYp, paBHa anreopandeckoii cymme D/[C.

12) 3uauveHue VHJIYKTUBHOCTHU PSIMO MPONOPUHUOHAIBHO:
MOTOKOCLIETUIEHUIO.

13) B UHAYKTUBHOM 3JIeMEHTE (PEAKTUBHOE COMPOTUBIIEHUE) MPOUCXOIUT:
3anacaHue MarHUTHOW SHEPTHUHU.

14) K UCTOUHHKY 3JIEKTPUUECKON SHEPTUU OTHOCUTCS: aKKYMYJISITOP.



15) Tlo 3akony Oma gns uenu, He coaepxkamer J/IC: cuna Toka mpsmo
MPOIMOPIIMOHANIbHA HANIPSKEHUIO U 00paTHO MPONOPLUHUOHATBHA COTPOTUBIICHUIO.

16) DnexTpuueckuii TOK ONpeAenseTcsl Kak: MPOU3BEICHUE IEKTPUUECKOro
3apsiia U BPEMEHU.

17) Ilpu pacyere 1enu METOJAOM KOHTYPHBIX TOKOB MPUMEHSIOTCS: TEPBBIN
U BTOpoM 3akoHbl Kupxroda.

18) B emkocTHOM 3yeMeHTe (PEeaKTUBHOE COMPOTHUBIICHUE) MPOUCXOJIUT:
3anacaHue dJIEKTPUIECKON YHEPTHH.

19) K mpuemMHuKy JJIEKTPUYECKON JHEpPIuu OTHOCHUTCSL:
DIIEKTPOHArPEBATEb.

20) Ilepssiit 3axon Kupxroda rimacut: cymma TOKOB, MOAXOAIINX K Y31y,
paBHA CyMME TOKOB, BBIXO/SIINX U3 y3Ja.

21) DnexTpuyeckas MOUTHOCTh M3MEPSETCS B CICAYIONINX CIWHUIAX: BATT
(B1).

22) Ilpm mnpuUMeHEHMH MeETOAa IMOCJIEA0BATEIBLHOIO Mpeodpa3oBaHUs
PE3UCTUBHOM CXEMbl SKBHBAJICHTHOE COINPOTHUBIIEHUE pPaBHO: alredpandyeckou
CYMME€ COIPOTHBIICHUI PE3UCTUBHBIX AJIIEMEHTOB.

23) B pe3ucTUBHOM 3JIEMEHTE MPOUCXOIUT: HEOOpaTUMOE Mpeodpa3oBaHue
JIEKTPOMATrHUTHOM 3HEPIUM B TEIUIO WM IPYTUe BUIBI SHEPTHH.

24) Kakoe 13 NOHATUHN HE XapaKTepU3yeT FT€OMETPUIO LIEIH: «IIIEMEHT.

25) Ilo mpuHUMIY HAJIOXKEHHUS TOK B JIIOOOM BETBU CIIOKHOH CXEMBbI,
coJiepKallleid HECKOJIbKO MCTOYHHUKOB, PABEH: aNreOpandeckoil CyMMe YaCTUUHBIX
TOKOB, BO3HUKAIOIIMX B O3TOM BETBM OT HE3aBUCUMOIO JIEUCTBHS KaKJIOTO
MCTOYHHKA B OTJIEJIBbHOCTH.

Dopma omuemnocmu: opopMICHHE OTYETA MO MPAKTUYECKOMY 3aHSTHIO,
nabopatopHoit paboTe, yCTHBIM ompoc.

2.2. DjeKTpUYecKkue nenu 0JHo(pa3HOro CHHYCONAAJIbHOI0 TOKA

[Ipyu w3yyeHWM JAHHOTO pasleiaa HEoOXOAMMO O3HAKOMHUTHCA C
cunycounanbubivu  DJIC, HamnpsOKeHUSIMM W TOKaMH,  H300paXKeHHUSIMU
CUHYCOUJATBHBIX (PYHKIIUN BPEMEHH KOMITJIEKCHBIMU YHCJIAMHU, CHHYCOUIAIbHBIM
TokoM B 1enu ¢ R, L, u C, TpeyrojibHUKaMu CONPOTHUBIECHUN U MPOBOJUMOCTEM,
3akoHamMu Oma u Kupxroda B xomriuiekcHoil (opme, aKTHBHOM, PEaKTUBHON U
IOJJHOM MOIIHOCTSIMHU, TPEYTOJIBbHUKOM MOIIHOCTEW. M3y4uTh SBJIECHHE PE30OHAHC
MPY MOCJIEAOBATEIBPHOM U MapaJUIeIbHOM COCIMHEHHUM AJIEMEHTOB LIETH, a TaKKE
pE€30HAHC B CIOXHBIX MENAX, WHAYKTUBHO-CBS3aHHBIC IIE€MH, B3aWMHYIO
WHJIYKTUBHOCTb, KOA(P(HUIIMEHTHI CBSI3U, COTJIACOBAHHBIC I BCTPEUYHBIC BKIIFOUCHUS,
pacyeT CIOXKHBIX JJEKTPUUECKUX LENEd C B3aUMHOW HHAYKIMEHW, PE30HAHC B
WHYKTUBHO CBSI3aHHBIX KOHTYpax, TpaHCPOopMaTop B JIUHEHHOM PEKUME.

Bonpocsl 11 caMONIpOBEpPKM:

1) B nenu cuHycOMAalbHOTO TOKAa C PE3UCTUBHBIM JJIEMEHTOM: TOK U
HaIpsHKEHUE COBMAIAOT 1o (asze.

2) Ha nmpakTuike eIMHULIEH U3MEPEHUS MTOJTHON MOIIIHOCTH B TAPMOHUYECKUX
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LEMsX sBisieTcs: BoybT-amnep (BA).

3) DnekTpuyeckde BEIMYMHBI TAapMOHMYECKUX  (DYHKIMH  HEIb3s
MPEACTABUTh. BEIIECTBEHHBIMU YUCIIAMU.

4) Ilpu mnocnenoBareabHOM coeauHeHun siemeHToB R, L u C npu
MOJIOKUTENIbHBIX 3HAYEHUAX PEAKTUBHOTO COMPOTUBIEHUS U yriia caBura ¢as
ANEKTpUYECKass 1EeNb B I[EJIOM HOCUT CIEAYIOIIMN XapakKTep: aKTUBHO-
VHIYKTUBHBIMN.

5) Ecau caBur ¢a3 MexIy TOKOM M HampsHKEHHEM MEHbIIEe HYJS, TO:
HaNpsDKEHUE OTNepeskaeT TOK Mo Qasze.

6) Ilpoekiusi Bpalaromierocsi BEKTOpa rapMOHUYECKOW (DYHKIIMU HA OCh
OpAMHAT B JIIOOOH MOMEHT BPEMEHHU, paBHAa: MTHOBEHHOMY 3HAYEHHUIO (YHKIUH
BPEMEHHU.

7) B menu CHHYCOMAQJIBHOIO TOKAa C KATYHIIKOM HMHIYKTHUBHOCTH: TOK
omnepekaeT HanpsKeHrne Ha yroit 90°.

8) KoadduuneHT oTHOLIEHUS AEHCTBYIONIErO 3HAYEHUS CHUHYCOMIaJbHOTO
HAIIPSDKEHUS K €ro aMILIMTYyTHOMY 3HadeHuto coctasiset: 0.707.

9) T'apMOHMYECKMM »3JIEKTPUYECKUM TOKOM HA3bIBAETCS TOK, KOTOPBII:
U3MEHSETCS BO BPEMEHHU [0 CBOEMY 3HAUCHHWIO W HAIPABIICHUIO YE€pE3 PaBHBIC
IIPOMEKYTKH BPEMEHH.

10) Kakoe u3 CBOICTB HE OTHOCHTCS K T'apMOHMYECKOMY TOKY: IOCIE
MHOTOKpaTHOM TpaHc(opMmanuu (opma CUrHajia U3MEHSETCS.

11) YrinoBas yactoTa CUHYCOMAAIBHOTO TOKAa: OOpPAaTHO MPOIMOPIIMOHATBHA
NepUOly KOJIeOaHUN.

12) B uenu CHHYCOMIAIBHOTO TOKa C KOHJACHCATOPOM: HaMNpsHKEHUE
onepekaeT TOK Ha yroia 90°.

13) Ilo nepBoMy 3akoHy Kupxrodpa B KomIuiekcHodl Qopme: cymma
KOMIIJIEKCHBIX 3HAYEHUI TOKOB, NOJIXOIAIIMX K Y311y, paBHA CyMME KOMIUIEKCHBIX
3HAYEHUN TOKOB, BBIXOJSAIINX U3 Yy3JIa.

14) Hawubonee pacnpoCTpaHEHHBIA TEPEMEHHBIH TOK W3MEHSIETCS B
COOTBETCTBUH C (PyHKLIHEH: CUHYC.

15) ITo 3akony Oma B KOMIUJIEKCHOM (popme: KOMIUIEKCHOE 3HaYyeHuEe TOKa
OpsIMO TIPOMOPLMOHAIIBHO KOMILJIEKCHOMY 3HAYEHUIO HANpsKEHUS U 00paTHO
IIPOIIOPLIMOHAIIEHO KOMIUIEKCHOMY 3HAYEHHUIO CONPOTUBIICHUS.

16) B nenu cuHycoumgaabHOTO TOKa ¢ KoHaeHcaTopoM C TPOUCXOJIUT:
oOpaTUMBIi TIpoliecc OOMEHa DSHEpPruedl MeXAy DJIEKTPUYECKHM  IOJIEM
KOHJIEHCATOpa U UCTOYHUKOM.

17) AmnurygHbple 3HAUYE€HHUS TapMOHHUYECKOTO TOKAa: HM3MEHSIIOTCA IO
CUHYCOUJATbHOMY 3aKOHY.

18) KoadduirieHT OTHOIIEHHSI CPETHEr0 3HAYCHUSI CHHYCOUAAIBHOTO TOKa
K €r0 MaKCUMaJIbHOMY 3HaueHHIo coctaBisieT: 0.637.

19) Ilo BTopomy 3akoHy Kupxrodha B komIuiekcHOW ¢opMe B Jr0OOM
3aMKHYTOM KOHTYpE 3JIEKTPUUECKOH LIenu: airedpandeckas cyMMa KOMILIEKCHBIX
3HAUCHUN HAMNPSOKCHUNW Ha COMPOTUBICHUSX KOHTYpa paBHA alreOpamvecKoiu
CyMMe KOMIUIEKCHBIX 3HaueHuid DJ[C.



20) AxTHBHas MOIIHOCTh AKTUBHO-PEAKTUBHOW 3JIEKTPUYECKOM IIeNu Ha
NEPEMEHHOM TOKE HE 3aBUCHUT OT: YIJIOBOM YaCTOThl TAPMOHUYECKHUX KOJICOAHUIA.

21) AxTHBHas MOIIHOCTh B ILIEMU CHHYCOMJAIBHOTO TOKA C PE3UCTUBHBIM
AJIEMEHTOM Bcerjia OoJibliie HYJIS, YTO O3HAYAET: B LEMU C PE3UCTOPOM MPOTEKAET
HEeOoOpaTUMBII Mpolecc MpeoOpa3zoBaHus AMEKTPOIHEPTUH B IPYTUE BUJIbI SHEPTUU

22) Ilpu mnocnemoBatelbHOM coenuHeHun djeMeHToB R, L u C mpu
OTpULIATEIBHBIX 3HAYEHUSAX PEAKTUBHOTO COMPOTUBJICHUS W yria ciasura ¢das
ANIEKTPUYECKasl LIETb B IIEJIOM HOCHUT CIICYIOIINM XapaKTep: eMKOCTHBIM.

23) [leneHue KOMIUIEKCHBIX YHCEJI MOKET BBINOJIHATHCS: TOJBKO B
anrebpandeckoi popme.

24) K xapakTepuUCTHKaM TapMOHHYECKOrO TOKAa HE OTHOCHTCS:
MUHHUMAaJIbHBIE 3HAUCHUS TOKA U HAMPSKCHMUS.

25) KowmiuiekCHOE 4YHCIO HENb3sS TPEACTaBUTh B CIEAYIOIEeH QopMme:
KBaIPaTUYHOM.

Dopma omuemnocmu: opopmMiIeHHE OTYETA MO MPAKTUUECKOMY 3aHSTHIO,
n1abopaTopHOl paboTe, yCTHBIN OIpoC.

2.3 Tlepuoanyeckne HECHHYCOUAAJIbHbIE TOKH B 3JIEKTPHYECKHUX IEeNMsIX

[Ipu u3ydeHUM AaHHOTO pasjesia HeOOXOAMMO PACCMOTPETh OCOOEHHOCTH
pacyeTa JIMHEWHBIX LIETed C MCTOYHUKAMHU HECHMHYCOUJAIBHBIX HANPSDKCHUM U
TOKOB.

Bonpocsl AJ11 caMonpoBepKHM:

1) Kakoe u3 3HAYEHUI HE XapaKTEPU3YET MIEPUOIUUIECKYIO
HECMHYCOMJIAJIbHYI0  BEJIMYMHY (HampuMmep, HampspkeHue)?  MHUHHMAalbHOE
3HaueHue HarpspKeHust Unin.

2) JleiicTByroliee 3HaY€HUE HECHHYCOMAAIBHON 3JEKTPUUYECKON BETUYUHBI
pPaBHO: KOpHIO KBaJpaTHOMY M3 CYMMbl TIOCTOSHHOM COCTaBJSIOIIEH U
NEHCTBYIOIMX 3HAYEHUM BCEX TapMOHMK M HE 3aBUCUT OT HauyalbHBIX (a3
TrapMOHUK.

3) Ha paumarpamme aMIIMTyJHO-4aCTOTHOTO CIIEKTpa IO OcH alcuucc
OTKJIAJIBIBAIOTCSI: 3HAYEHUS 4acTOT.

4) KoshpurmeHT rapMOHHK, XapaKTepU3yIOHi (JopMy HECHHYCOHUIATBHBIX
KPUBBIX, pPaBE€H OTHOLICHUIO: KOPHS KBaJApaTHOrO M3 CyYMMBbI KBaJpaToOB
JNEUCTBYIOIUX 3HAYEHUM HAIPSOKEHUHM  BBICIIMX TapMOHHUK CHUTHAJIA K
JEHUCTBYIOLIEMY 3HAUEHUIO HAIIPSKEHUSI OCHOBHOW FAPMOHUKH.

5) Pe3oHaHCHbBIE pEeKUMBI (TOKOB M HAINPSKEHUI) B DJIEKTPUUECKOU LEMHU C
HECHUHYCOMJIAJIbHBIMU HANPsDKEHUSIMU U TOKAMH MOTYT BO3HUKaTh: HE TOJIBKO Ha
NEePBOI rapMOHMKE, HO U Ha BBICHIMX FAPMOHUKAX.

6) KoadduimenT ammintyast 1uisi CHHycOMAaIbHON (hyHKIMK paBeH: 1.41.

7) Koadduument, KoTopelii HEe XapakTepu3yeT (HopMy HECHHYCOMIATbHBIX
KPUBBIX: KOA(PDUIIUEHT MyJIbCAIIAH.



8) B cBsi3u ¢ Tem, YTO TpUroHOMETpUUeCKHil psix Pypbe OBICTPO CXOTUTCH,
JUISl MTH)KEHEPHBIX PacyeTOB YUYUTHIBAIOT TOJIKO: MEPBYIO U BTOPYIO TapMOHUKHU
psna.

9) Cpenunee apudMeTHIECKOE 3HAUCHUE HECHHYCOMTAIbHOM (DYHKITUH PaBHO
ee: IeUCTBYIONIEMY 3HAYECHHUIO.

10) Pe30HaHCHBIM PEKHUMOM pPa0OTBI  CJIOXKHOW AJICKTPHUUCCKOW IIeIH
HECHHYCOUJIAJILHOTO TOKa, COJEp Kalllel Kak HMHIYKTUBHBIC, TaK U EMKOCTHbIE
AIIEMEHTBI, HA3bIBAIOT TAKOM PEKHUM, IPU KOTOPOM: TOK M HANPSIKEHUE Ha BXOHE
ey COBMaAAloT 1o (ase.

11) BenwunHa pPEaKTHBHOH  MOIIHOCTH  JJICKTPUYECCKOW IIEMH ¢
HECUHYCOUJIAJIbHBIMUA HaIpPSHKEHUSIMUA U TOKaMu Jisi k- TapMOHHMKU HE CBs3aHa
IpsIMO TIPONOPIIMOHATFHONW 3aBHCUMOCTBIO C: CHHYCOM yIJia cABUTA (a3 Mexay
JEHCTBYIONTUMY 3HAYCHUSIMHU HAMPSDKCHUS U TOKA K- TapMOHUKH.

12) JIrobass mepuoanyeckas (GYHKIHS, YIOBJICTBOPSIONIAs  YCIOBHUAM
Jupuxie, npeactaBisieT cOO0H: CyMMY HYJIEBOM rapMOHHUKHU U BBICIITNX TAPMOHUK.

13) AkTUBHAsT MOIIHOCTh JJICKTPUYCCKOW IIEMHA C HECHHYCOUIATbHBIMU
HaIpsOKEHUSIMA M TOKAaMU paBHA CyMME: aKTHMBHBIX MOIIHOCTEH MOCTOSIHHOM U
KaXXJI0M U3 TAPMOHUYECKUX COCTABIISIOIINX.

14) Hanpsbkenve Ha BBIXOJE JUOJHOTO OTPAHUYUTENSE UMEET CIEAYIOIYIO
(dopMy: IPSIMOYTOJIBHYIO.

15) Koaddumuent aAMIUTUTYIbI, XapaKTEePU3YIOLINN bopmy
HECUHYCOMJIAJIbHBIX KPUBBIX, PAaBEH OTHOIIECHUIO: MaKCHUMAaJbHOTO 3HAYEHUs
HECHUHYCOUJIAJIbHOTO HANPSLKEHUS IIA TOKA K €T0 JIEUCTBYIOIIEMY 3HaYEHUIO.

16) [ns uemneit ¢ HECCUHYCOUAAIBHBIMU TOKaMH M HAMIPSYKEHUSIMUA MOIIHOCTD
UCKaKEHUS 00YCIIOBJIEHA HAJIMYMEM B: 3JIEKTPUUYECKOM 1I€MH BBICILINX TAPMOHUK.

17) KoadduimeHnT Gpopmbl, XapaKTepu3yOmuii GopMy HECUHYCOUIATBHBIX
KPUBBIX, PABEH OTHOLIEHHWIO: JIEHCTBYIOLIErO 3HAYECHHUS HECHHYCOMJAIBHON
(GYHKIMH K €r0 CpeAHEMY 0 MOJYJIIO 3HAUEHHUIO.

18) Koaddurment yJibCalluu, XapaKTepU3yIIni bopmy
HECHHYCOUJIAJIbHBIX KPUBBIX, PABEH OTHOIICHUIO: aMILIUTY bl IEPBOM (OCHOBHOM)
TaPMOHHUKH K TTOCTOSTHHOMN COCTaBIIIONICH (DYHKITUH.

19) B reneparopax nuneitHo uamenstonierocs Hanpspkenus ([JIMH) u3z-3a
NOBTOPSAIOIIMXCA NPOLECCOB 3apsSAKA M Pa3psAKH KOHJEHCATOpAa Ha BBIXOJE
BO3HUKAET HaNpsKEHUE cleayronieid (popMbl: mUI000pa3HOM.

20) PeakTBHAsi MOITHOCTH JJIEKTPUYECKOW IENH C HECHHYCOMIATbHBIMU
HaMpsHKEHUSIMA M TOKaMHM paBHA CyMMeE: PEAaKTHUBHBIX MOUIHOCTEW KaXaoW W3
TrapMOHUYECKUX COCTABIIAIOIIMX.

21) [MomHast MOIIHOCTD DJJICKTPUUYECKOW WEMH ¢ HECUHYCOMIATbHBIMU
HaNpsOKEHUSIMUA U TOKAMU: paBHA CYMME aKTUBHOM U PEaKTUBHON MOIIHOCTEM.

22) Koaddurment UCKa)XEHUS, XapaKkTepUu3yrouun bopmy
HECUHYCOUJIAJIbHBIX KPUBBIX, PAaBEH OTHOUIECHUIO: JIEUCTBYIOLIETO 3HAYEHUS
NEepBOM TAPMOHMKH K ICHCTBYIOIIEMY 3HAYCHHIO HECUHYCOUJATbHON (QYHKITUH.

23) Koaddumment Gopmsel mist cunycouanbHoi pyHkiuu pased: 1.11.



24) BemuuwHa ~ aKTHBHOW  MOIIMHOCTH  JJICKTPHUYECKOH  IleMH ¢
HECHUHYCOUJIAJIbHBIMU HAIPSKEHUSIMA M TOKaMH JUisl K-ii TapMOHMKHU HE CBsI3aHA
IpsIMO TPONOPIMOHAIBHONW 3aBUCUMOCTBIO C: CUMHYCOM yTiia cABUTA (pa3 Mexay
JEHUCTBYIOUIMMH 3HAYCHUSIMU HAMPSHKEHUS U TOKA K-0i rapMOHUKH.

25) MOIIHOCTh HMCKaXEHUs B IENSAX C HECHHYCOMJAJIbHBIMU TOKAMH U
HaIpsSHKEHUSIMU  TIPEJICTaBISIET COOOM: KOPEHb KBAJAPATHBIM U3 Pa3sHOCTH MEXKIY
KBaJpaTOM TMOJIHOM MOUIHOCTM M CyMMOM KBaJpaTOB AKTUBHOW W PEAKTUBHOMU
MOITHOCTEMN.

Dopma omuemnocmu: opopmMiIeHHE OTYETA TIO MPAKTUICCKOMY 3aHSTHIO,
nabopaTopHO# paboTe, YCTHBINA OIPOC.

Tema 2.4 Tpexdasnbie nenu

[Ipyu wu3yyeHUM JAHHOTO pasfena HEoOXOAUMO O3HAKOMHUTBCS C
MHOTO(A3HBIMM IIEMSIMA U CHCTEMaMH W HUX KiIaccuukanuen, cxeMaMu
TpéxdazHbIX nenen, GazHpIMU U JTHHEUHBIMU HANIPSHKECHUSIMU U TOKAMU, METOJIaMU
pacyeTa Tpex(asHbIX Ieneld B CUMMETPUYHBIX U HECUMMETPUUYHBIX PEXKUMaX CO
CTaTUYECKOUN HArpy3KoH, aBapUHBIMU pEeKUMaMU B TPEX(PA3HBIX HETISIX.

Bonpocsl A1 caMoOnIpoBepKM:

1) Kakoe MexayHapoHOe 0003HaYCHUE MMEET Kakaas u3 (a3 tpexdasHoi
uenu? A, B, C.

2) JIuHEeWHBIM TOKOM B TpeX(}a3HOU CETH HA3bIBAECTCS TOK, IPOTEKAIOIIMIL: B
JMHENHBIX TPOBOJIAX M0 HAIIPABJIEHUIO OT reHepaTopa K MPUEMHUKY.

3) Coenunenue B Tpex(da3zHON CETH MO CXEME «TPEYroJbHUK» 00pa3yeTcs,
KOI/Ia: KOHIIbI KaXXJI0M U3 (Pa3HbIX OOMOTOK COEAMHSIOTCS C HayajioM JpYyrou
da3pl, a TOYKM COCIUHEHUSI TOJKIIOUAIOTCS JIMHEHHBIMU TMPOBOJAMH C
Tpex(a3zHbIM TPUEMHHUKOM.

4) B Ttpexda3zHoii cucTeMe MrHOBEHHBIC 3HAYCHUS HAMNPSHKEHUS U TOKa
KK0¥ (ha3bl CIBUHYTHI APYT OTHOCUTEIBHO JIPYTa BO BPEMEHH Ha BETUUYHHY: A®
=120°.

5) Bennuuna peakTUBHONW MOIIHOCTH CHUMMETPUYHON Tpex(azHOW ILIeTH He
CBSI3aHA MPSIMO MPONOPIMOHATBHON 3aBUCUMOCTBIO: C CUHYCOM yTJja caBura ¢as
MEXK]y JIMHEHHBIMU HAMPSKEHUEM U TOKOM.

6) Uro He OTHOCHTCS K JOCTOMHCTBaAM TpeX(azHON CUMMETPUUYHOU
CUCTEMBI? OOecrneyrBaeT MPOCTOTY B KOHCTPYKIMM M HAAEKHOCTh B padoTe
AIIEMEHTOB TpeX(a3HON CUCTEMBI.

7) s onTUManbHOrO M3MEPEHUsI aKTUBHOM MOIIHOCTH CHUMMETPUYHOM
Tpex@a3zHoil Lenu ¢ HYJIEBBIM MPOBOJAOM HCIOJB3YETCSA: CXE€Ma C OJIHUM
BAaTTMETPOM, KOTOPBIA BKJIIOYAETCSI B OAHY W3 (a3 U u3MepseT aKTUBHYIO
MOIITHOCTb TOJIKO 9TO# (ha3bl.

8) B cummerpuuHOil Tpexda3zHOM CETH MO CXEME «3BE3/a» BEKTOPHI
JUHEHHOTO ¥ JBYX(a3HBIX HaIpPSHKEHUW O0O0pasyloT: TpH pPaBHOOEIPEHHBIX
TPEYTOJbHUKA, OCTPbIE YTIIbI KOTOPBIX paBHbI 30°.
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9) O6mmii mpoBox NN’ Tpexda3zHOW CHMMETPHUYHOH CHCTEMBI O0JIagaeT
CJIEAYIOIIUM CBOWCTBOM: MITHOBEHHOE 3HAYEHUE TOKAa B JAHHOM IPOBOJE PABHO
HYJIIO B JIIOOOM MOMEHT BPEMEHHU.

10) B Ttpexda3Hoii ceTH, COEAMHEHHOM IO CXEMe «TPEYrOJbHUKY,
KOA(HUIIEHT OTHOLICHNS IMHESHHOT0 TOKA K (ha3sHOMY TOKY, paBeH: V3.

11) Pexum mnepekoca ¢a3HbIX HaNpsDKEHUM B TpexgaszHoW cucreme
MPUEMHUKA BO3HUKAET MPU BKIIOYEHUH: HECUMMETPUYHOUN Tpexda3HoN Harpy3ku
10 CXeM€ «3Be3/1a» 0e3 HyJIEeBOTro MPOBO/A.

12) BenuunHa aKTUBHOW MOITHOCTH CHMMETPUYHOW TpexdazHo Ienu He
CBsI3aHA MPSMO MPOMOPIIMOHATBHON 3aBHCUMOCTBIO: C CUHYCOM yria caBura ¢as
MEXIY JTUHEHHBIMU HANPS)KEHUEM U TOKOM.

13) Tpexdasnast cuctema — 3TO: COBOKYITHOCTh TPEX HE3aBUCHMBIX LIETICH
MIEPEMEHHOTO TOKa, KaX/1ast U3 KOTOPhIX Ha3bIBaeTCs (a3oil.

14) Ilpu coenuHeHuH Tpexpa3HOM CETH IO CXEME «TPEYrOJbHUKY:
HOMMHAJIbHOE (ha3HOE HAIPsHKEHHE NMPUEMHUKA PaBHO JIMHEWHOMY HANpsKEHUIO
re”Heparopa.

15) Ilpu coenHeHNN CUMMETPUYHON TpeX(a3HOW CETH MO CXEME «3BE3/1a»
JMHEWHbIE TOKU: PaBHbI 10 3HAYEHUIO U COBIAJAIOT [0 HAIPABIEHUIO C (ha3HBIMU
TOKaMH.

16) Tpexda3Hoe coeqMHEHHE MO CXEME «3BE3/1a» NPUMEHSETCS B TOM
cilly4yae, KOrja: HOMHMHAJIIBHOE HaNpsKEHWE MPUEMHUKA pPaBHO (azHOMY
HaIPsHKEHUIO TEHepaTopa.

17) B cooTBeTcTBUM C NEepBbIM 3ak0HOM Kupxroda Tok B HyJI€BOM MPOBOJIE
B Tpex(a3HOU CETH IO CXEME «3BE€3/1a» PAaBEH: FT€OMETPUUECKON CyMMe JTMHEHHBIX
((pa3HbBIX) TOKOB.

18) B xakom u3 cimydaeB Tpex(dazHoe COCIMHEHHUE MO CXEeME «3Be3aa» 0e3
HYJIEBOTO MPOBOAA HE MOXET NPUMEHATHCA? TpU  NOAKIYEHUH K
HECUMMETPUYHOM Tpex(a3HON HArpy3Ke.

19) B cummerpuuHOi Tpex(dazHoi ceTH, COSAMHEHHON M0 CXEME «3BE3/1ay,
KOO (PUIIMEHT OTHOIICHUS JUHEHHOrO HANpPsDKEHUS K (a3zHOMY HANPSHKCHHIO
paBeH: V3.

20) Jluneiinpie HampsoKeHUs! B Tpex(a3zHoil cxeme «3Be3/1a» OMpeestoTCs
KaK: BEKTOpHasi CyMMa (ha3HbIX HaIPSHKEHUM.

21) B BekTOpHOU auarpaMMme COEAMHEHHsS] Tpex(pa3HOW CETH IO CXeMe
«TPEYroJIbHUK» YIJbl MEXIY BEKTOPAMH JIMHEWHBIX HANPSHKEHU COCTaBIISIOT:
120°.

22) JluneliHble TOKW MPU CUMMETPUYHON Harpy3ke B Tpexdas3HOW CeTH Mo
CXEME «TPEYTOJIbHUK» CABUHYTHI IPYT OTHOCUTENBHO Apyra Ha: 120°.

23) Tpexda3zHoe coeIlMHEHUE IO CXEME «3Be3a» 00paszyeTcs, eCiu: Hadaiaa
Tpex(da3HbIX OOMOTOK TE€HepaTopa OOBEIUHEHBI B OJHY OOIIYI0 HEUTpPaTbHYIO
TOUKY.

24) Kakoe u3 ycioBHWil HE BBHITIOJHAETCS B Tpex(a3zHOU CETH MO cXeme
«TPEYTOJbHUK»? IMHEIHbIE HATIPSXKEHUS PaBHbI (pa3HBIM HAIIPSHKCHUSIM.
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25) HeiitpanbHbIM TOKOM B Tpexda3HOil ceTh Ha3bIBaeTCs TOK,
IPOTEKAIOLIMI: B HYJIEBOM IPOBOJE IO HANpaBICHUI OT MPUEMHHUKA K
reHepaTopy.

Dopma omuemnocmu: oPOpMIICHUE OTYETA 110 NMPAKTUUECKOMY 3aHSTHIO,
1abopaTopHOil paboTe, YCTHBIM OMpocC.

2.5 MarnutHble Hemu

[Ipy wW3ydyeHWW JaHHOTO pas3zgesia HeoOXOJUMO O3HAKOMHUTBCA C
MarHUTHBIMH CBOICTBaMH BEIIECTB, OCHOBHBIMH BEJIUYMHAMH,
XapaKTePU3YIOIIMMH MAarHUTHBIC IIEMH, 3aKOHOM IIOJIHOTO TOKa, METOJaMH
pacueTa MarHHTHBIX IICTICH, SJICKTPOMArHUTHBIX YCTPOWCTB C IOCTOSHHBIMH
MarHUTHBIMH TIOTOKaMH TPWU HEPA3BETBICHHOM M Pa3BETBICHHOM CEpICUHHUKE,
OCHOBHBIMH COOTHOIIICHHSIMH JIJII TpaHC(POpPMATOpa CO CTAIBHBIM CEPIACYHHKOM,
beppope30HaHCOM HAIPSIKCHUI.

Bonpocsl A1 caMoOnIpoBepKHM:

1) TpancopmatopoM  Ha3bIBAaCTCS  CTATHYECKOE  AJIEKTPOMArHUTHOE
YCTPOMCTBO, MpeAHA3HAUYEHHOE Ul MpeoOpa3oBaHUsA: HIIEKTPUUYECKONW SHEPIUU
IIEPEMEHHOI0 TOKA OJTHOI'O HAIIPSHKEHHUS B DJIEKTPUYECKYIO SJHEPTUIO IIEPEMEHHOTO
TOKA IPyTOro HanpspKEHUs TOM KE YacCTOTBHI.

2) MJIC npu pa30uMeHHH MarHUTHOM LIENW Ha OJHOPOAHBIE YYaCTKH, JIs
KOTOPBIX HaMpsHKEHHOCTh H=CONSt, a KOHTYp MHTErpUpOBaHUs BEIOUPAETCS BAOJb
MAarHATHBIX JIMHUW, ONPEAENSAETCA CIECAYIOIHNM COOTHOILIEHHEM: ITPOU3BEACHUE
YHCJIa BATKOB KaTYIIKW MHIYKTUBHOCTH HA NPOTEKAOIINMN TTO HEW TOK.

3)Y  KakMx  MarHWTHBIX  BEIIECTB  OTHOCHTEJbHAs  MarHUTHas
MIPOHUIIAEMOCTD [\ HEMHOTO OO0JIbIIe 1: mapaMarHUTHBIX.

4) Beimenute 0 uH U3 OOIICTIPUHATHIX B TEOPUH BUJIOB MAarHUTHBIX IETICH:
HEPA3BETBIICHHBIE.

5) B xaxpiii MOMEHT BpeMeHu oTHomieHue nepsudnoit /C ko BTopudHOM
OJC, WHAYUMPOBAHHBIX HW3MEHSIOIIMMCS MAarHUTHBIM TOTOKOM @: MpsAMO
IIPOMOPUMOHAIIBHO OTHOILIECHHUIO KOJIMYECTBA BUTKOB IEPBUYHOM K KOJIUYECTBY
BUTKOB BTOPUYHON OOMOTOK.

6) 3aKOH TOJIHOTO TOKa B MarHUTHBIX LEMSIX OMPEACNSIET CIIECIYIONIYIO
KOJIMYECTBEHHYIO CBSI3b. JIMHEWHBIM MHTErpajl OT BEKTOpa HaNPSKEHHOCTH
MarHuTHOro mojiss H BAOAL JIIOOOTO0  MPOU3BOJIBHOTO KOHTypa paBeH
anredpanveckoil CyMMe TOKOB, OXBaUYE€HHBIX 3TUM KOHTYpPOM.

7) Kakoe 3HaueHHE OTHOCUTEIHLHOM MAarHUTHOW MPOHMIIAEMOCTH L UMEIOT
MAarHUTHBIE BENIECTBA, OTHOCAIIMECS K TPYIINE JUaMarHuTOB? HEMHOTO MEHbIIE 1.

8) Kakux rpynm BemecTB MO MarHUTHBIM CBOWMCTBAM HE CYIIECTBYET?
METaMarHUTHBIX.

9) Kakue BemiecTBa CHOCOOHBI K HAMarHUYMBAHHIO M CO3JAI0T Malloe
MarHUTHOE COMPOTUBIICHUE ISl MATHUTHOTO MOTOKA? (heppOMarHUTHBIE.

10) Bropoii 3akon Kupxroda i ClI0KHBIX MAarHUTHBIX IIETEH, MMEIOIIHX
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pPa3BETBIICHUS M  COJAEpPXKAIMX HECKOoJbko uctouyHukoB MJIC, rnacur:
anredpanyeckas CyMMa IMaJieHUd MarHUTHBIX HANPSOKEHU B 3aMKHYTOM KOHTYpE
MarHuTHOM LIeTH paBHa anredpanyeckoit cymme MJIC.

11) Jlna mocienoBaTebHOM HEPA3BETBICHHOM MarHUTHOW LIETIM 3HAYE€HUE
M/JC paBHO: TPOU3BENCHUI0O MArHUTHOIO TIOTOKA M CYMMbl MAarHHMTHBIX
CONPOTHUBJIEHUI HA BCEX YYaCTKaX MArHUTHOW LIETIH.

12) ®eppoMarHuTHbIe MaTepuajabl HE OOJNAAIOT CIEIYIOUIUM CBOMCTBOM:
UCIOJB3YIOTCS B KayecTBe MarHuTHbIX  u3ossgtopoB. MJIC, rnacur:
anredpandeckasi CyMMa MarHUTHBIX TOTOKOB B JIFOOOM y3Jie MarHUTHOW IIENHU
paBHa HYJIIO.

13) HepeppomarautHeie MaTepuaibl HE 00JIaIal0T CICTYIONTUM CBOWCTBOM:
HCTOJIB3YIOTCS B KAUECTBE MArHUTHBIX MPOBOJIOB.

14) Ilepssiii 3akoH Kupxroda isi CIO)KHBIX MAarHATHBIX IETICH, NMEFOIIIX
PAa3BETBIICHUS U COJEPKALINX HECKOJIBKO UCTOUHUKOB

15) Kakoit w3 »TamoB pacuera HEpPa3BETBICHHONM MAarHUTHOM IIEMU HE
OTHOCHUTCS K 3Taly MPSIMON 3aJlauu: ONpPEACICHUE BEJIMYUHBI HAMAarHUYUBAOIICH
CHJIbl OOMOTKH MO 33IJaHHOMY 3HAUYE€HUIO MAarHUTHOTO MOTOKa @ (WM UHIAYKIUU B
B 33JJaHHOM CEYEHUH): TOCTPOCHUE MaTHUTHOM XapaKTepucTuku F'=f(®@) meronom
MOCJIEIOBATEIBHBIX TPUOIUKEHUH.

16) Ilo 3akomy Owma nais MarHUTHOM [ENMH, TMAJEHUE MAarHUTHOTO
HanpspokeHust Uy,  TpsMo mponopruoHaIbHO 3HAYEHWI0 MArHUTHOIO TMOTOKa W
MAarHUTHOMY COINPOTHBJIEHUIO Y4aCTKa MAarHUTHOM LIETIH.

17) Kakoe yTBepKIeHHE HE OTHOCUTCS K MArHUTHOM 1emu? OTHOCUTCS K
KJIACCY JINHEWHBIX LIETIEH.

18) MarnutHas NOPOBOAUMOCTh y4YacTKa MArHUTHOM ULENU: MPSIMO
MPOMOPUMOHAIBHA BEJIMYMHE MATHUTHOT'O TTOTOKA.

19) Kakoe u3 CBOWCTB HE OTHOCHUTCS K CBONCTBaM HaIpsKEHHOCTU
marauTHoro nosst H? usmepsiercs B trecnax (7).

20) Kakme »odyeMeHTHI HE BXOIAT B COCTaB MArHUTHOW  1enu?
anexkTpoaskymas cuia (3/C).

21) KI1[ tpanchopmaropa MakKCUMAaJICH TP YCIOBUU: TIOCTOSIHHBIE TTOTEPU
TpaHchopMaTopa paBHbI MIEPEMEHHBIM MOTEPSIM TpaHchopmaTopa, T.e. IOTEpU B
CTaJIA CEPACUYHUKA PABHBI MMOTEPSIM B TIPOBOJHUKAX OOMOTOK.

22) OpHa W3 OCHOBHBIX BEKTOPHBIX BEIUYHMH, XapaKTEPU3YIOLIUX
MAarHUTHOE TMOJIe, — MAarHUTHas HWHAYKUUAS B, paBHA: TPOU3BEICHUIO
HANPSOKEHHOCTA ~ MArHUTHOrO 1MoJis /YW OTHOCHUTENBHOM  MarHUTHOM
MIPOHUIIAEMOCTH L.

23) TpancopMaTrop HE MOXKET BBINOJHITH CIEAYIONIYI0 (DYHKIIHUIO:
M3MEHEHUS YaCTOThI BXOJAHOTO HANIPSIKCHUSI.

24) KIIJI TtpanchopmaTopa ompenenseTcss Kak: OTHOIIEHHUE BBIXOJHOM
MOIIHOCTH K BXOJTHOW MOIIHOCTH.

25) OpHa W3 OCHOBHBIX BEKTOPHBIX BEJIHMYHMH, XapaKTePHU3YIOIIHUX
MarHuTHOE IMOJIe, — HANpPsHDKEHHOCTh MAarHUTHOro mojii H, paBHa: OTHOIIEHUIO
MAarHUTHOM MHAYKIMA B K [poOU3BEACHHUIO OTHOCUTEIBHOW MAarHUTHOU
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IIPOHUIIAEMOCTH [ U TOCTOSHHOM [g, XapaKTEPU3YIOLIEW MAarHUTHBIE CBOMCTBA
BaKyyMa.

26) Kakoe wu3 CBOHCTB HE OTHOCUTCS K CBOWCTBAM MAarHUTHOTO
COIIPOTHBIICHUS yYaCTKa MarHUTHOM Lenu? oOpaTHO MPONOPLUOHAIBHO BEIUYUHE
MarHUTHOT'O MOTOKA.

Dopma omuemnocmu: opopmieHrEe OTUETA MO MPAKTUYECKOMY 3aHSITHIO,
nabopaTopHO# paboTe, YCTHBIA OIPOC.

2.6 HeJtuHelHBIE AIEKTPUIECCKHUE LIENN ITOCTOSTHHOT0 TOKA

[Ipy u3ydyeHU IaHHOIO pazjerna HEOOXOJUMO O3HAKOMUTHCA C MOHSTHIMHU
00 3/eMeHTax W CBOMCTBAaX HEJIIMHEHHBIX IIerel, Kiaccupukanued HeITMHEWHBIX
3JIEMEHTOB, TpadUyecKuMH, IpadoaHAIUTUYECKUMU W UYUCICHHBIMH METOJIaMHU
pacuera IIpyd IOCJIEIOBATENIBHOM, IAPAJJIEIBHOM M CMELIAHHOM COEJUHEHUU
JJIEMEHTOB.

Bonpocsl A1 caMoOnIpoBepKM:

1) UTto u3 HUXKENEePEeUUCIEHHOTO OTHOCUTCS K OCOOCHHOCTSM 3JIEMEHTOB
HEJIMHEWHBIX LIenei? MmapaMeTpbl 3JEMEHTOB 3aBUCAT OT TOKA, HAINPSKEHUS U
TEMIIEPaTypHI.

2) [MuddepeHunanbHpIM  WIA JUHAMUYECKUM CONPOTUBIEHUEM R,,4
HEJIMHEMHOTO JJIEMEHTAa B 3aJlaHHOM TOYKE €ro XapaKTEPUCTUKU HA3bIBAIOT:
MPOM3BOJHYIO OT HAMPSXKEHUS O TOKY.

3) IlocnenoBaTenbHOE COEAMHEHUE HEJIMHEMHBIX AJIEMEHTOB 3aMEHSETCS
OIIHUM DJKBUBAJEHTHbIM, BAX KOTOPOro CTpPOHMTCS NyTEM: CYMMHPOBAHMS
3HAYEHUM HAIPSOKEHUM HA HEJIMHEMHBIX 3JIEMEHTaX B COOTBETCTBHUU CO BTOPBIM
3akoHoM Kupxroda, 3agaBasich 3HaUCHUSIMH TOKA.

4) K knaccy O€3MHEPIMOHHBIX HEIMHEHHBIX JJIEMEHTOB OTHOCUTCS:
CTAOMJIUTPOH.

5) Kakum wu3 cmocoboB He MOTyT OBbITh 3adaHbl  (U3HUYECKUE
XapaKTEPUCTUKU HETMHEHHBIX 3JIEMEHTOB? BEKTOPHOM AHarpaMMoi GyHKIIUU.

6) Kakume mpomecchl HE OTHOCATCS K HEIMHEHHBIM  Ipoleccam?
CKauK0OOpa3HbIe U3MEHEHUS PEKUMOB Pa0OThI JIEKTPUUECKOH TIETIH.

7) Kakoii 2M€eMEHT OTHOCHUTCS K  HEJIMHEWHBIM  DJIEMEHTaM C
HECUMMETPUYHOMN BOJIbT-AaMIIEPHOM XapaKTEPUCTUKON? BapuKail.

8) BAX, oOycClOBJICHHYIO TEIJIOBBIMHU MPOIECCaMH, UMEIOT CIEIYIOIINe
HEJIMHEWHBIC SJIEMEHTHI: UHEPIIUOHHBIC SJICMEHTHI.

9) Anmnpokcumanmsi BAX  HeTMHEWHBIX ~ DJIEMEHTOB  SIBJISICTCS
anmpokcuManuend cruiaiiHamMmm B ciydae, eciau: BAX  anmpokcumupyercs
MOJIHOCTBIO OJJHUM HEJIMHEWUHBIM YPAaBHEHUEM.

10) CratuyeckuM COnpoTUBIICHUEM Rc7 HETMHEHHOTO JIeMEHTa B 33 IaHHOM
TOYKE €r0 XapaKTEPUCTUKUA HA3bIBAIOT: OTHOILICHUE HANPSIKCHUS HA HEJIMHEWUHOM
AJIEMEHTE K NPOXOAAIIEMY Yepe3 HETMHENHBIN JIEMEHT TOKY
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11) Kakoe w©3 yTBEpKIEHUH HE OTHOCUTCA K JHUHAMHUYECKOMY
CONPOTUBIEHUIO R,,, HEIMHEHHOro J3JIEMEHTa, OIpPENEICHHOMY B 3a/JaHHOM
TOYKE? TPSIMO TMPONOPLUUOHAIBHO TAHIEHCY Yyriia o, 0Opa30BaHHOIO MPSMOH,
COEIMHSIONIECH 3aJaHHYIO0 TOUKY C Ha4aJOM KOOPAUHAT, U OCbIO TOKOB.

12) K HenuHeWHBIM TpolleccaM He OTHOCHUTCS:  TpaHchopmanus
MTOCTOSTHHOT'O TOKA Y HAIIPSIKEHUS.

13) Kycouno-nuneiHass anmpokcumanusi BAX HEIUHEHMHBIX 3JIEMEHTOB
IIPUMEHSIETCA B CiIy4dae, €CIU: OTHAENbHbIe ydacTKh BAX anmpoxkcumupyrorcs
OTpE3KaMH IPSIMOM.

14) Ecin nocnenoBaTenbHO C HEIMHEWHBIM 3JIEMEHTOM BKJIKOYUTh HCTOYHUK
noctosiHHoM DJIC ¢ oTpunarenbHbIM 3HaueHreM, To BAX Bceil nenu nosy4uTcs
IIyTEM CMEIIECHUS XapaKTEPUCTUKN HEJIMHEWHOTO JJIEMEHTA: BJIIEBO OTHOCUTEIIBHO
OCH OpJUHAT.

15) Yto M3 HMKENEPEUUCIEHHOTO HE OTHOCUTCA K ympaBisieMbiM HDO?
IPEJCTaBISIIOT COOOM, KaK MPaBUIIO, IBYXIIOIIOCHBIE 3JIEMEHTBI, KOTOPbIE UMEIOT
XapaKTEPUCTHUKY B BUJE OJHOU KPUBOM.

16) Jlns onucaHusl 3JIEKTPUYECKUX LIETed HETUHEHHBIX AJIEMEHTOB HE
UCITIOJIB3YETCs CIEAYIOIIasi XapaKTepUCTUKA: KyJIOH-aMIIEpHasl.

17) BonbT-aMIiepHyIo XapakTepUCTUKY, KOTOpast 00yCJIOBJI€HA MPOLIECCAMH,
OTIIMYHBIMA OT TEIUIOBBIX IIPOLIECCOB, MMEIOT CIEIYIOUIUE HEJIUHEHHBIE
AJIIEMEHTBI: O€3bIHEPIIMOHHBIE AIIEMEHTBHI.

18) Kakoil 31ieMEHT OTHOCUTCS K HEJIMHEWHBIM 3JIEMEHTaM C CUMMETPUYHOM
BOJIBT-AMIIEPHON XapAKTEPUCTUKOMN? JTaMIia HAaKaJIuBaHUA.

19) Kakoe u3 yTBEepkA€HUI OTHOCUTCA K CTaTUYECKOMY COIPOTUBIICHHUIO
Rcr HENMHEWMHOTO »JJIEMEHTa, ONPEACTICHHOMY B 3aJlaHHOW TOYKe? MpPsIMO
MPONOPIMOHAIBHO TAHTeHCY YyIJIa o, OOpa30BaHHOTO MPSIMOM, COEIUHSIONIEH
3aJIaHHYIO TOYKY C Ha4aJIOM KOOPJIHHAT, U OChIO TOKOB.

20) Kakue ¢GyHKIMM BBINOJMHSIET HEIUHEWHBIA dJIEMEHT OapeTTep?
o0ecrieurBaeT CTaOMIM3ALMIO TOKA MPU KOJEOAaHUAX 3HAYCHUM HampsyKeHUs Ha
€ro 3aKNMax.

21) K xnaccy HeynpaBliieMbIX HEJIMHEWHBIX 3JIEMEHTOB OTHOCHUTCS:
TepMonapa.

22) K kiaccy ynpaBisieMbIX HEIMHEMHBIX 3JIEMEHTOB OTHOCHUTCS:
ONEPALUOHHBIN YCUIIUTEIb.

23) K ki1accy MHEpLMOHHBIX HETMHEWHBIX 3JIEMEHTOB OTHOCUTCS: OaperTep.

24) CymHocTh Trpaduyueckoro MeToJa COCTOMT B TOM, UYTO pEIICHHE
HEJIMHEHHBIX ypaBHEHUH, COCTAaBJIEHHBIX I cXeMbl MO 3akoHam Kwupxroda,
BBINIOJIHAETCST TyTeM: TIpaUueckoro CilOXKEHUs CcOooTBeTcTByromux BAX
HEJIMHEWHBIX JJIEMEHTOB.

25) IapannenbHOE COEAUHEHUE HEIMHEWHBIX 2JIEMEHTOB 3aMEHSECTCS OJTHUM
SKBUBAJICHTHbIM, BAX KOTOpOro CTpOUTCA NyTEM: CYMMHUPOBaHUS 3HAUEHUU
TOKOB, IIPOTEKAIOLIUX Y€PE3 HEIUHEHHBIE 3JEMEHThl B COOTBETCTBHM C IEPBBIM
3akoHOM Kupxroda, 3aaBasick 3Ha4eHUSIMH TOKA.
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26) Jlns 4yero HE HCIOJB3YIOTCA MPUOOPHl C HECHMMETPUYHOM BOJIBT-
aMIIEPHOM  XapakTepUCTUKOW?  id  (OpPMUPOBAHMS  BOJBT-aMIIEPHOM
XapaKTEPUCTUKH, HE 3aBUCSAIIEH OT HaNpaBlIEHUS TOKOB B DJJIEMEHTaX WM
HOJIIPHOCTHU HANPSDKEHMSI HAa 3a)KUMaX 3JIEMEHTOB.

Dopma omuemnocmu: opopmieHrEe OTUETA MO MPAKTUYECKOMY 3aHSTHIO,
n1abopaTopHOl paboTe, yCTHBIN OIpoc.

2.7 IlepexoaHblie mpouecchbl B JJMHEHHBIX JIeKTPUYECKHUX LEeNsiX

[Ipu u3yyeHUM JaHHOTO pa3fesa HEOOXOIUMO O3HAKOMUTHCA C MOHATUAMU
O TMEpPEXOJHOM TMpOIecce B JIMHEHHONW AJIEKTPUYECKOW LENu, 3aKOHaMHU
KOMMYTallU{, KJIACCUYECKUM METOJOM pacyera, CcrocodaMu COCTAaBJICHUS
XapaKTEPUCTUUECKUX YPAaBHEHMI, OINEpPAaTOPHBIM METOJOM pacydeTa, 3aKOHaMHU
Oma u Kupxroda B omnepaTtopHoii QopMe, 3KBHBAICHTHBIMU OIEPATOPHBIMU
CXE€MaMH, TEOPEMOH Pa3JI0KEHNUS.

Bonpocsl 111 caMoOnIpoBepKHM:

1) MHayKTUBHOCTh NOJOOHA PAa3pbIBY SJEKTPUUYECKOM LEMU B MECTE €€
BKJIIOYEHUS] B MOMEHT KOMMYTAllMHM, €CJIM TOK B HWHAYKTUBHOCTH B MOMEHT
KOMMYTAIUU: UMEET HYJIEBOE 3HAYCHHUE.

2) Kakomy wu3 opuruHainoB ¢yukmum f(t) coorBercTByeT H300pakeHHE
bynxiuu F(p): pp.+wppt+w; sinwt

3) Ilo 3akony Oma B onepatopHoil (opMe JIsl yyacTKa LEMH, COAEPKaIIero
OJIC, npu HEHyJIEeBbIX HayaJbHBIX YCIIOBUSX OINEPATOPHOE H300paKEHHE TOKa:
IpsIMO IIPOINOPLMOHAIBHO ONEPATOPHOMY 3HAYEHHID CYMMBI BCEX HCTOYHHKOB
SJIC BeTBU M OOpaTHO MPOMOPLMOHAIBHO ONEPATOPHOMY CONPOTUBIICHUIO BCEHl
CXEMBI.

4) Tlo nepBoMy 3aKOHY KOMMYTallUHM B JIFOOOH 3JIEKTPUYECKOW BETBU TOK
(MarHUTHBIA TOTOK), NOPOTEKAIOWUH 4Yepe3 HHIYKTUBHOCTb, B MOMEHT
KOMMYTAllMd COXpaHseT 3HAYeHHE, KOTOpPOe ObLJIO HENOCPEICTBEHHO TNepen
KOMMYTAaIUEN.

5) Knaccuueckum METOJOM pacueTa NEepeXOAHBIX MPOLECCOB HAa3bIBAIOT:
ONpENEIICHNE 3aKOHAa W3MEHEHHsT TOKOB W HANPSHKEHWH C  TIOMOILIBIO
MHTErpupoBaHus AuddepeHuranbHbIX YpaBHEHUMH.

6) Ilo 3axoHaM KOMMYTaIlMU MEPEXOAHBIE MTPOLIECCHl OTCYTCTBYIOT B IIETISIX,
COJIEpKAIlMX CIEIYIOLIUE JIEMEHTBI: TOJIBKO aKTUBHBIE COITPOTHUBIICHHUS.

7) Kakoil u3 53TanmoB HE OTHOCUTCA K OCHOBHBIM JTalaM pacuera
IIEPEXOTHOTO nporecca KJIACCUYECKUM MeTo10M? COCTaBJICHHE
XapaKTEPUCTHYECKOTO YPAaBHEHUS U ONPEIEICHUE €T0 KOPHEM.

8) B cxeme MMEIOT MECTO HYJIEBbIE HAYaJbHBIE YCIOBHUS, €CIU K Hadally
MIEPEXOTHOTO TMPOLECCAa HEMOCPEACTBEHHO IMEPE] KOMMYTAIMEN: BCE TOKH U BCE
HaIpsHKEHUS! Ha TACCUBHBIX AJIEMEHTAX CXEMbI paBHbBI HYJIIO.
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9) B nuHENHBIX 3JIEKTPUYECKHX LENsAX CBOOOJHAS COCTABJISIOLIAs TOKOB
(HanmpspKeHU) M3MEHSIETCSl BO BPEMEHHU CIEeNyIoIUM o0pa3oM: 3aTyXaeT IIo
MOKA3aTEIbHOMY 3aKOHY.

10) TIlepmwiii 3akon Kupxrodha B omnepatopHoil QopMe TIIacHUT:
anredpanyeckas CyMma ornepaTopHbIX U300paKEHUN TOKOB, CXOSIIUXCS B JTIOOOM
y3JI€ CXEMBI, paBHA HYJIIO.

11) Crenyromuii mpoliecc HE OTHOCUTCA K TMEPEXOJHOMY IIPOLECcCy:
pEeKOH(pUTypaLus LEeMu.

12) Yepes kakoil mpOMEXyTOK BpeMEHU t, KpaTHBI NOCTOSSHHON BPEMEHH T,
epeEXOAHBIN nporLecc CUHMTAETCS IPaKTUYECKH 3aBEPIICHHBIM?
t=(4+5) tt=(4+5) .

13) Jlnsa onmucanusi EPEXOHBIX MPOIECCOB UCIOIb3YETCS HEOIHOPOIHOE
JuHelHoe nuddepeHnranbHoe ypaBHEHUE ¢ MOCTOSIHHBIMU K03 duiimentamu N -
ro IopsiKa, TA€ N - YHCIO: MOCIEAOBATEIbHO BKIIOUYEHHBIX PEAaKTHUBHBIX
AJIEMEHTOB.

14) Tlo BTOpOMY 3aKOHY KOMMYTallUM B JIIOOOH 3JEKTPUUECKON BETBU
HaIpspKeHUe (3apsijl) Ha €MKOCTH: B MOMEHT KOMMYTAllUd COXPAaHSET 3HAYEHUE,
KOTOpO€E OBLJIO HETIOCPEICTBEHHO MEPE] KOMMYTALIUEH.

15) Bropoit 3akon Kupxrodpa B omneparopHoit Qpopme riIacur:
anredpanyeckas cymMma MaJeHUH ONepaTOpPHBIX H300paKEHU HANpsLDKEHW Ha
AJIEMEHTaX, BXOJAIIMX B KOHTYp, paBHa aireOpamvyeckoil cymMMe ONepaTOpHBIX
n3o0paxkennii DJ{C, BKkItouass BHyTPEHHUE UCTOYHUKH.

16) K He3aBUCHUMBIM (JOKOMMYTAI[MOHHBIM) HAYaJIbHBIM YCIIOBUSIM HE
OTHOCUTCS  CIIEAYIOLIEE YTBEPXKACHHE: 3HAYEHUS TOKOB B  KaTyIIKax
WHIYKTUBHOCTM W HAIpsDKEHUS Ha KOHAEHCATOpax: HE 3aBHCIAT OT BHJA
KOMMYTaLUH.

17) TlonmHelii TOK DIEKTPUYECKOW IEMH CKIAIbIBAETCS W3. CYMMBbI
MPUHYKJIEHHON ¥ CBOOOTHON COCTABJISIONIEH TOKOB.

18) Ha mepBoM sTame pacuera NEpPEeXOAHBIX MPOIECCOB ONEPaTOPHBIM
METO0M cucTteMa AuddepeHIrnanbHbIX ypaBHEHUH, COCTaBJIE€HHAs IO 3aKOHaM
Kupxrodpa nns  opuruHanoB  QyHKUuM, 1peoOpa3yeTcss B:  CHUCTEMY
i pepeHInanbHbIX YPABHEHUHN TSI ONIEPATOPHBIX M300paXKeHHM 3TUX QYHKLIUM.

19) EmxocTh MOXeT OBbITh 3aKOpOY€Ha B MOMEHT KOMMYTAllMH, €CJIH
HaIpsHKEHUE Ha eMKOCTH B MOMEHT KOMMYTALIMK: UMEET HYJIEBOE 3HAUEHUE.

20) Ecim moacTaHoBKa KOpHEH B (OPMYITy pa3iioKCHHS JAaeT IMOCTOSHHYIO
BEJINYMHY, KOTOpas COOTBETCTBYET YCTAHOBHUBILIEHCS COCTaBJIAIOIIENM HCKOMOU
dbynakuu, To ypasuenue M(p) = 0 umeeT: oJIuH KOpeHb, paBHBINA HyIO: P = 0.

21) B JIHMHENHBIX 3JEKTPUUECKUX IENAX NPUHYKICHHAs COCTABIISIONIAS
TOKOB (HampsKEHUI) U3MEHSIETCS BO BPEMEHH CJEIYIOIIMM 00pa3oM: U3MEHseTCs
C 4aCTOTOM, paBHOW 4acTOTE ACHCTBYIOIIEH B cxeMe npuny:xaatomend I1C.

22) ®OuU3NYECKHIl CMBICI MOCTOSSHHOW BPEMEHU 7: 3TO BpEMSs, B TEUEHUE
KOTOpPOro CBOOOJHAs COCTABIJISAIONIAsA, 3aTyXas, YMEHbIIAeTCs B € pa3 Io
CPABHEHUIO CO CBOMM MPEIbIIYIINM 3HAYECHUEM.
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23) Ecnu moxacraHoBka KopHEHl B (opMyny pas3ioXeHHs B CyMME JaeT
CUHYCOUJANBHYIO (DYHKIMIO C 3aTyXaroulel aMIinTyAou, To ypasuenue M(p) = 0
UMEET: JiBa KOMIUIEKCHO COTPSIKCHHBIX KOPHS: P1 = b + jw, p, =D - jo.

24) Tok, KOTOpBIN B JEHCTBUTEIHLHOCTH MPOTEKAET MO TON WIJIM UHOW BETBU
Hernd TpH TEePEeXOJHOM TMpolecce U OTOOpaXkaeTcs Ha OCHHIIIOrpamMme,
Ha3bIBACTCSA: MOJIHBIM.

Dopma omuemnocmu: opopmiieHne OTUETA MO MPAKTUIECKOMY 3aHSTHIO,
nabopaTopHO# paboTe, YCTHBINA OIPOC.

2.8 YeThIpeXnoJlOCHUKHU

[Ipu U3ydyeHHU AaHHOTO pazjiesia HEOOXOAUMO O3HAKOMUTBCS C MOHATUSIMU
YETBIPEXMOIIOCHUK M €r0  OCHOBHBIE  ypaBHEHHS, KO3 UIIMEHTOB
YETHIPEXIIOIIOCHUKA, CXEMaMHU 3aMEIICHUS, [TapaMEeTPaMH CXEM 3aMEIICHUS U UX
CBSI3BIO C KO PUITMEHTAMU YETHIPEXITOTIOCHUKA.

Bonpocsl A1 caMoOnIpoBepKM:

1) Bxo/iHOE COMPOTUBIICHUE YETHIPEXIOMIOCHUKA Z ¢ 151 A-pOopMBbI 3amucu
B PEXUME KOPOTKOT'O 3aMbIKaHUSI MPU MUTAHUHU CO CTOPOHBI MIEPBUYHBIX BBIBOJOB
psIMO MPONOPLUUOHAIBHO: B 1 00paTHO ponopuroHansHo D.

2) Kakoe u3 cooTHomeHuii oTHOcUTCS K T-00pa3HOil cxeMe 3aMelleHHs
naccuBHOTO YeThipexmnoitocHnka? C =Y, + Y, + Yy ¢ 1) * 7.

3) YpaBHeHue cBsizu mexnay kospdumuentamu: A - D - B - C =1 -
YETBIPEXTOMOCHUKA A-(OpMBI  3alMCH  TOKA3bIBAET, YTO: HE3aBHUCHUMbBIMU
SBJIFOTCS] TOJIBKO TPH U3 YETHIPEX KOI(PPUIMEHTOB YETHIPEXITOIIOCHUKA.

4) M-buibTpaMyd Ha3bIBAIOTCS DJICKTPUYCCKHE (GHIBTPBI, B KOTOPBIX:
IIPOU3BEJCHUE IPOJIOJIBHOIO CONMPOTUBIEHUS HAa COOTBETCTBYIOLIEE IMONEPEYHOE
CONPOTHUBJICHUE €CTh BEJIMUMHA IEPEMEHHAs, 3aBUCSIIAsl OT YaCTOTHI.

5) Uro He COACpNKUT BHYTPHU cCeOsl AaKTUBHBIA UETHIPEXIOIIOCHHUK?
koMmOuHaruio R, L, C anemeHTOB 6€3 HCTOUHUKOB SHEPTHH.

6) K-punprpamu Ha3bpIBaloTCA dIEKTPUYECKUE (QUIBTPHI, B KOTOPBIX:
IIPOU3BEJECHUE IPOJIOJIBHOTO CONPOTUBJIEHUS HA COOTBETCTBYIOLIEE IONEPEYHOE
CONMPOTHUBJICHUE €CTh BEJIMYMHA [TOCTOSIHHAS, HE 3aBUCAILAS OT YaCTOTHI.

7) I'panHuiibl MOJOCHI MPOIMYCKaHUS CUTHANA (w1, ) ONPENETSIOTCS IO
yacToTaM, Ha KOTOPBIX KO3(p(UIMEHT mnepenadd Hanpsbkenus Quibtpa K(w):
yBenmuuBaercs B 0,7 pasa.

8) g cuMMeTpudHOro 4YeThlpexmnoiatocHuka s [l-oOpazHoil cxeMbl
JIOJKHO BBITIOJTHATHCS CIEAYIONIee paBEHCTBO: Z; = Zo.

9) Uto He comep UT BHYTPU ceOsl MACCUBHBIA YETHIPEXMOIIOCHUK? HAOOp
PE3UCTUBHBIX JIEMEHTOB U UCTOYHUK TOKA.

10) Kakue ¢GyHKIMH BBIMOJTHSIIOT —TOJOCOBBIE  (GUIBTPHI?  (QUIBTPHI
MPOMYCKAIOT CUTHAJIBI B JAMANa3oHEe 4acToT OoT w; = 0 10 w; W TNOAaBISIOT
OCTaJIbHbIE CUTHAJIBI.
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11) Ins ypaBHEeHuUs Kakoi (hOpPMBI 3allMCH YETHIPEXTIOTIOCHUKA TOK |, nmMeeT
MPOTHUBOIIOJIOKHOE HAIpaBJI€HUE AHAJIOTMYHOMY TOKY |, ypaBHeHus Z-hopmbl
3anucu? Y.

12) B cuMMeTpUYHOM YETHIPEXIONIOCHUKE A-(Dopma 3anucu NpUHUMAETCH,
yto: A =D u coorBercTtBeHHO: Ay - B - C = 1.

13) YeThIpeXxmoIIOCHUK — YacTh 3JEKTPUUYECKOM e UM CXEMbI, KOTOpast
COJIEP>KUT: JIBa BXOJHBIX BBIBOJA JIJIsl MOAKIIOYEHHS] ICTOYHUKA SJIEKTPOIHEPTUH U
JIBa BBIXOJIHBIX BBIBOJA JJIs1 MOJKIIOYEHHS HATPY3KH.

14) B uetsipexmomocuuke B-dopma 3amucu mpu BXOJHOM BO3JEHCTBUU
(Uy, I,) nabmomaercst oTkIMK cucTembl: Uy, |o.

15) BbixogHoe COMpPOTHBICHHE YETBHIPEXMOMIOCHUKA Zyx sl B-opmbl
3alMCH B PEKUME KOPOTKOTO 3aMbIKaHUS MPU MUTAHUU CO CTOPOHBI BTOPUYHBIX
BBIBOJIOB IIPSIMO NPOIOPLIMOHAIBHO: B 1 00paTHO MponopuuoHaIbHO A.

16) Kakoe ycioBue He BBIIIOJIIHAETCS B IIOJIOCE MPO3PAUYHOCTH (PUIIbTpa? BCe
TApMOHMKH CUTHAJIa JI0JKHBI UMETh BpeMs 3amna3blBaHusl, IPONOPLUOHAIBHOE UX
HOMEpPY FapMOHUKHU.

17) Kakue «¢GyHKIMM BBINOTHSIIOT PEXEKTOPHbIE (GUIBTPBI?  (QUIBTPHI
IIPOITYCKAOT CUTHAJIBI B IMAIIa30HE 4acToT OT 0 A0 w1 U OT w; A0 0, U MOAABISAIOT
CUTHAJIBI B IMANA30HE YaCTOT OT 7 10 (>.

18) KoaddpuureHT 3aTyxaHusi YETHIPEXIIOIIOCHUKA B TEOPUH U3MEPSETCS B:
Henepax (H,).

19) BpIXomHOE CONPOTHUBIICHHE YETHIPEXIONIOCHUKA Zy Aid B-(opmel
3aMKCH B PEKUME XOJIOCTOTO XOJa PHU MUTAHUK CO CTOPOHBI BTOPUYHBIX BBIBOJIOB
npsIMO TIponopimonanbHo: D n o6patHo mponopuroHansHo C.

20) Kakoe u3 cooTHomeHuil oTHocuTcs K [1-00pa3Hoil cxeMe 3aMmeleHus
MAaCCUBHOTO YeThIpeXxmnoatocHuka? A=1+27; ¢ Yy .

21) U3 ypaBHeHus cBsizu Mexay kodpdurnuentamu: 4 - D — B - C = [ -
YyeThIpexnoatocHuka A-dopma 3amucu cienyer, uto ero T- wumu [l-oGpasHas
IIPOCTEUINNE CXEMBl 3aMEUICHUS COJEP)KAaT: TPH HE3aBUCUMBIX DJJIEMEHTA C
OJIHO3HAYHON 3aBUCUMOCTBIO Mexay kodhdummentamu A, B, C, D wu
CONPOTHUBJIEHUSIMU CXEMBI.

22) K nepenaTtoyHbiM (YHKIHSIM, KOTOPBIE SIBJISIOTCS OJHUMHU U3 BaXKHBIX
XapaKTEPUCTHUK YETHIPEXIIOIOCHUKA, HE OTHOCHUTCS: MIEPEJATOYHAS] EMKOCTb.

23) B uetbipexnomocHuke H-dopma 3amucu npu BXOJHOM BO3JIEHCTBUU
(Uy,l,) nabmomaercst oTkiuk cuctemsl: Uy, |y.

24) Jlng CUMMETPUYHOTO YETBIPEXMOIIOCHUKA st T-00pa3Hoil cxeMbl
JIOJKHO BBITIOJTHATHCS CIEAYIONIee paBEHCTBO: Z; = Zo.

25) BxoIHOE CONMPOTHUBIICHUE YETHIPEXMOMIOCHUKA Zjx s A-QopMsl
3aMKCH B PEKHUME XOJIOCTOrO XO/a MPU MUTAHUU CO CTOPOHBI IEPBUYHBIX BHIBOJIOB
PSIMO MPOTIOPITMOHABHO: A 1 00paTHO mponopioHanbHO C.

Dopma omuemnocmu: opopmiIeHUE OTYETA 110 MPAKTUUECKOMY 3aHSATHIO,
YCTHBIN OIPOC.

2.9 JjekTpUUYeCKHUe 1eNHU ¢ pacnpeaeuTeJbHbIMHA IapaMeTpaMu
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[Ipy wu3yyeHuM MAAHHOTO pa3dena HEOOXOJUMO O3HAKOMHUTBCA C
YpaBHEHUSIMU JIMHUU C PACIIPECICHHBIMU MTapaMeTpaMu, OJTHOPOIHON JIMHUU NPU
YCTAaHOBUBLIEMCSI CHHYCOUJQIBHOM peXuMe, OerylmydMHd BOJIHAMH B JIMHUH,
napamMeTpaMu BOJIH, JHUHUSIMH 0€3 HCKaXeHWH, JUHUSIMH Oe3 TOoTepb,
COTJIaCOBaHHBIM PEXUMOM paOOThl JTUHUH, IEPEXOAHBIMU MPOIIECCAMU B LIETIAX C
pacrnpeieIieHHbIMU TapaMeTPaMHU.

Bonpocel 1J151 caMonpoBepKu:

1. Kakue napameTpbl JIMHUHA HA3bIBAIOTCA MPOI0TbHBIMU?

2. KakoB ¢usndeckuii cMpici KoddPuiimeHTa 3aTyxanus u ko3¢ duimeHra
dazpr?

3. B xakux enunumax mmepsiercs Kod3PppuipeHt dhasni?

4. 3anumure ypaBHEHUS! OJJHOPOIHOM IBYXIIPOBOIHON JTHHUU.

5. Uto coboli mpeacTaBisgeT HEMCKaKaroast JTIMHUS?

6. KakoBa ckopocTh pacnpoCTpaHEHHUS BOJH B KaOCIBHBIX M BO3MYITHBIX
cpenax?

7. Kakyto TUHHUIO MOKHO CUMTATh JUHUEH 0e3 moTeph?

8. B xakux ciydasx B JUHUM BO3HHMKAIOT CTOSIYME BOJIHBI HANpSKEHUS U
TOKa?

9. B xakux npezaenax M3MEHSETCS CONPOTHBICHHE PAa30MKHYTOW Ha KOHIIE
JVHUM NPU U3MEHEHUU YacTOThl HanpshkeHus Ha Bxoae? [louemy pazoMkHyTas Ha
KOHIIE JIMHUS TPY BKIIFOUEHUH MOTPEOISIET TOK OT UCTOYHHUKA?

10. 3a cuer 4ero TOKM M HANPSHKEHUS BIOJIb JMHUM C paclpeaeeHHbIMU
napaMeTpamMu HEOJMHAKOBHI IJIsl OJTHOTO U TOTO YK€ MOMEHTa BpeMeHU?

11. KakoB (u3nyeckuii CMbICT TIOCTOSHHOM pPAaCHpOCTPAHEHHS y U
BOJIHOBOTO COMPOTUBICHHUS Z,?

12. M3 KaKUX YCIIOBHIA OTPEIENSIOT TOCTOSHHBIE Ay 11 A,?

13. Kak mokasath, 4TO CHTHaJ, MPOXOJs IO JUHUK 0e3 HCKaKCHUW, HE
U3MEHSET CBOEH (popmbI?

14. Tlouemy cTpemMsTcs Harpy3Ky OpaTh COTJIACOBAaHHOM C Z,?

15. B uem paznuuue mMexay Oeryuieid u cTosueid BOJIHAMHU B (PU3NYECKOM U
MaTeMaTHYeCKOM OTHOIIICHUU?

16. Kakyro BoJTHY Ha3bIBalOT CMEIIAHHOM?

17. B kakoM cMbICii€ MOKHO TOBOPUTH 00 SKBUBAJIEHTHOHN 3aMeHE JTMHUU
YETHIPEXITOTIOCHUKOM?

18. KakoBo Ha3HaYeHHE YETBEPTHBOJIHOBOIO TpaHchopmaTopa?

19. B xakux npezenax U3MeHsETCsS CONPOTUBICHUE PA30OMKHYTOM Ha KOHIIE?

Dopma omuemnocmu: opopmieHre oTIETa O MPAKTUIECKOMY 3aHSITHIO,
nabopaTopHOil paboTe, yCTHBIN OMPOC.

2.10 DaexkTpoMarHMTHOE I0JIe KAK BUJ MaTepUH

[Ipu u3ydyeHun JaHHOTO paszerna He0OX0IUMO 03HAKOMUTHCS C COCTaBHBIMU
YaCTSIMU JIEKTPOMArHUTHOTO TIOJISL: SJIEKTPUUECKOE U MArHUTHOE MOJIsI, OCHOBHBIM
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mubdepeHIManbHBIMU ~ (U3UYECKMMH  BEITUYMHAMH,  XapaKTEePHU3YIOIHUMU
AJIEKTPOMArHUTHOE TI0JIe, OCHOBHBIMHM  BEJIMYMHAMH, XapaKTEePU3YIOLUIMMHU
ANIEKTPOCTATUYECKOE TOJIE.

Bonpocsl 1J1s1 caMOnIpoBepKM:

1. KakoBa CKOpOCTh pacHpOCTpPaHEHHUs JJIEKTPOMATHUTHOW BOJIHBI B
JTIADJICKTPUKE?

2. KakoBa CKOpPOCTh pacmpOCTpPaHEHHUs JIIEKTPOMATHUTHOW BOJIHBI B
npoBoJsLIel cpene?

3. Kakoif yronm B mpocTpaHCTBE COCTaBISIIOT BekTophl E m H manmaromeit
BOJIHBI M HA KaKOW yTrOJl CMEIIEHbI BO BpEMEHU UX MTHOBEHHBIE 3HAUCHUS ?

4. OT 4ero 3aBUCHUT BOJIHOBOE CONPOTUBIICHUE B JUAJICKTPUKE?

5. Bo ckonbko pa3 MoayJsib BekTopa H maparomeld BOJHBI HA MOBEPXHOCTH
OoJbllie, YeM MOZyJib BeKTopa H Ha riryOuHe npoHuKHOBeHUs. B ueM 3akitouaercs
MarHUTHBIN TOBEPXHOCTHBIN 3P PeKT?

6. ChopmynupyiiTe NOHATHE IIEKTPUUECKOTO OBEPXHOCTHOTO 3P (eKTa.

7. KakoBO COOTHOIIIEHHE AaKTHUBHBIX CONPOTHBIEHUNH C Yy4eToM U 0€3
ydeTa MoBepXHOCTHOTO A dexTa?

8. B ueM paznuune MeXIy MarHUTHBIM U 3JEKTPUUYECKUM MTOBEPXHOCTHBIMU
abdexramu?

9. O6bsicHUTE (HU3HUECKYIO CYITHOCTh MTOBEPXHOCTHOTO 3(pdexTa?

10. B gyem 3akmogaercs dpdext ommzoctu?

11. Kakoii 3kpaH Jydille SKpaHUPYET B MEPEMEHHOM MOJE€ — MEIHBIN WUIu
IIFOMUHUEBBIN (TIPU MPOYUX PABHBIX YCIOBUSAX)?

12.Ha 4em ocHoBaH O(]QeKT DIKpaHUPOBAHHUS B TMEPEMEHHOM
AIEKTPOMArHUTHOM IOJIE?

13. CpaBHUTE NPUHLMIIBI 3KPAHUPOBAHMUS B DJIEKTPOCTATUYECKOM U
AJIEKTPOMATrHUTHOM TOJISIX.

Dopma omuemnocmu: KOHCIICKT MaTepralia, YCTHBIA OMPOC.

2.11 IlpuMepHasi TeMATHKA KOHTPOJIbHON padoThI

KontponbHas paborta ayisg 3a04HOM QOpMbI 00yUeHHUs BKIIOYACT: PACUEThI
JIMHEMHOW BJIEKTPUYECKOM UENH MOCTOSHHOTO TOKAa, CUHYCOWJAJIBHOTO TOKAa.
DJIEKTPUYECKHUE CXEMbI U UX MapaMeTphl 33JIal0TCS MPENOIaBaTEeIIeM.

3anaya Ne 1 PacueT nMHEMHOMN 3EKTPUUECKON 1IeTH MocTOssHHOTO Toka (100
BapuaHToB). 3amaya Ne 2 PacueT JMHEHHOW  DJIGKTPUYECKOW  IEMU
cuHycouganbHoro Toka (100 BapuaHTOoB).

2.12 IlpuMepHas TeMaTHKa KypcOBO padoThbl

KypcoBast paGorta BkitoyaeT B ceOsi pacyeT MEpeXOIHbIX MPOIECCOB B
Tpexdaznoit 1enn. KoHurypamum ->IEKTPUYECKUX CXEM H €€ TapaMeTpbl
3a7lat0TCs mpenoAaBareneM. Pacdyer mepexoJHbIX MpoleccoB B Tpexdas3Hoil nenu
(100 BapuaHTOB)
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3 Pexomennayemas autepatrypa
3.1.1 becconor, JI. A. TeopeTuyeckue OCHOBBI DJIEKTPOTECXHHUKH.

DIEeKTPOMarHuTHOE MoJjie: yueOHUK Jiist By30B. — 11-e u3a., nepepad. u qom. — M. :
FOpaiit, 2014 r. — 317 c. — (bakanaBp. Yri1yOJieHHBIN KypC)

3.2 JlomotHUTEILHAS JUTEPaTypa

3.21 becconoB, JI. A. Teoperudeckue OCHOBBI IIIEKTPOTEXHUKHU.
DNeKTpOMArHUTHOE TOJIe: YICOHUK /Tl By30B. — 11-e usn., mepepald. u gom. — M. :
FOpaiit, 2013 r. — 317 c. — (bakanaBp. YriiyOneHHBIH Kypc)

3.3 Illepuoauveckue U3TaAHUA

1. «DnekTpuuecTBO».

2. «DIEeKTPOTEXHUKAY.

3. «DNEeKTPOTEXHUKA» - peepaTUBHBIN KypHaI
4. «HoBOCTH 31IEKTPOTEXHUKI.

3.4 UnTepHeT-pecypchbl

3.4.1. CoBpemeHHbIE npo¢eccuoHATbHbIE 0a3bl JAHHBIX "
nH(GOPMANIMOHHbIE CTPABOYHbIE CHCTEMBI:

1. bubmmoteka I'ymep — https://www.gumer.info/ Jloctyn cBoOOIHBEIA.

2. Hayunas oubnmoteka - http://niv.ru/ loctyn cBoOOHBIN

3. eLIBRARY.RU — www.elibrary.ru Jloctynm cBoOoanbiii. HeoOxomnma
WHIMBHUIyaJIbHAS PETUCTPALINS B JJOKAJIBHOM CETH By3a.

4. UndopmanmonHas cucreMa «EquHoe OKHO J0cTyma K 00pa3oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/ Jloctyn cBoOOIHBI#H

5.Infolio0 -  VYHuBepcurerckas  dJIeKTpOHHass ~ OuOnIMOTEKA  —
http://www.infoliolib.info/

3.4.2. TemaTnueckue npogeccuoHabHble  0a3bl  JAHHBIX H
UH(OPMALMOHHBIE CIIPABOYHbIE CUCTEMBI:
1. becinatHas dneKTpoHHass OubOnuoTeka oHmaH «EanHOoe OKHO K

oOpasoBaTelbHBIM pecypcamy» — http://window.edu.ru

2. DIIeKTpOHHAas ANEKTPOTEXHUYECKAS onbnuoTexa —
http://www.electrolibrary.info

3. OHNaliH »JEKTPUK: CEPBUC [UJIi DHEPreTUKOB / DIEKTPOCHAOKEHHE,
anekTpodukaius — https://online-electric.ru

4. OOpa3oBaTeNnbHbIl CalUT TIO DJJIEKTPOTEXHUKE, HMEETCS paszaen Io
atekrpocHadxkenwuro http://electricalschool.info

3.4.3. Dy1eKTpOHHbIE OUOJIHOTEYHbIE€ CHCTEMBI

1. 9bC «YHUBEpCUTETCKAS oubmuoTeka OHJIANH» —
http://www.biblioclub.ru/ Tlocie perucrpariiu J0CTYIT BO3MOXEH U3 OO0 TOUKH
cetu MHTepHeT.
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2. 9bC «Jlamp» — http://e.lanbook.com/ Tlocme peructpamuu gOCTYII
BO3MOJXKEH U3 JIt000M ToUKU cetn MHTepHeT.

3.4.4. lononnurenbHble UHTEpHET-pecypChl

1. UudopmanmoHHbIi UHTEPHET pecypc MOCBSIIEHHBIH TeMe
AIIEKTPUYECTBA, AIEKTPUUECKOM SHEPTHUH, AIEKTPOTEXHUKE
http://www.electrikpro.ru

2. Pacmupennass WHTEpHET BepcHUs  OTpaAcieBOro  MH(OpMaIMoOHHO-
CHpaBOYHOTO XypHasa «HoBoctr anekTporexuukmy». http://www.news.elteh.ru

23


http://e.lanbook.com/
http://www.electrikpro.ru/
http://www.news.elteh.ru/

