Y4eOHas nporpamma

Jucuunnuuel «Teopus 3JIeKTPUYECKUX LIETIEN»

Agtop nporpammbsl Kanakos B.A.

CoepkaHue pa3JIeoB JIUCIUILIMHEI

Tema 1. BBenenne. OcHOBHbBIE Onpe/ieJieHUsI M 3aKOHbI.

3anauun u nporpamma kypcea. Jluteparypa. [Ipumeps! npeodpa3oBaHusi CUTHAIOB B PAJIMOTEXHUYECKOM
KaHayle Tmepeaadun uHGopManmu. llemm mTOCTOSHHOTO M MepeMeHHoro Toka. Cxema Henu |
TOITOJIOTUYCCKUEC ITOHATHA. HaCCI/IBHHe QJICMCHTBI H CXCEMBbI 3aMCIICHHA. I/ICTO‘-IHI/IKI/I TOKa H
HaIpsDKEHUsS, 3aBUCUMbBIE MCTOYHUKH. 3akoHbl Kupxroda, Jxoyms — JleHna, 3aeKTpoOMarHMTHOW
I/IHI[yKI_II/II/I. KOJIG63,HI/I$I B BHGKTpI/I‘ICCKI/IX TeIsx. HepeXOI[HBIC nu yCTaHOBI/IBLHI/ICCSI Hpoueccm.
Jlunelinple ey, TPUHLMI CYIIEPIO3ULIUH, TAPAMETPUUECKUE U HEJIMHEHHBIE LIeNH. 3a/1a4d aHaau3a u
CHUHTE3a JIEKTPUYECKUX LEIEH.

Tema 2. MeToabl aHAJIN3A LeMNeil MOCTOAHHOI0 TOKA
MeToapl pacuera CIOXKHBIX JJIEKTPUYECKHX Lierned. MeToJ KOHTYPHBIX TOKOB, METOJ Y3JIOBBIX
IIOTCHIOHUAJIOB. HpI/IMeHCHI/IC TeopeMm B3aUMHOCTU IJIA pvaeTa CIIOXKHBIX IICHGI;'I.

Tema 3. MeToabl aHaIn3a Hemneil NpM rapMOHN4YeCKOM BO3/1elCTBUH

MrHoBeHHOEe 3HaueHWe, aMIUIMTyla, dYacTora, aza, cpegHee M APPEKTUBHOE 3HAUCHHE
rapMOHMYECKOI0 TOKa. BpeMeHHble U BEKTOpHBIE AUarpaMMbl HAIPSDKEHUH M TOKOB JUISl TACCUBHBIX
9JIEMEHTOB 1enu. KOMIUIEKCHBIE aMIUIMTYAbl TOKOB W HamnpsbkeHuil. KoMIIEKCHBIM uMIIenaHc
ITACCUBHBIX JABYXIIONKOCHUKOB. [loriomaemMas MOIIHOCTH M 3amacaeMas JHEpPrusi B ITaCCUBHBIX
JAByXIoJIfOcHUKax. [locimenoBarenbHoe M MapajuieIbHOE COEAVMHEHHME MACCUBHBIX JBYXITOJIIOCHHUKOB.
KonebatenbHblil KOHTYp. PacueT ClI0KHBIX 3JEKTPUUECKUX LIETIeN: METO KOHTYPHBIX TOKOB U METO]
Y3JI0BBIX ITIOTEHIINAJIOB.

Tema 4. TpexdasHble d1eKTPUYECKHE DeNH

Tpexdazuble anekTpuyeckue uenu, coeauHeHue ¢asz nenu. CHUMMETpUUYHbIE M HECUMMETPUYHbBIE
TpexdazHble 1end. OCHOBHBIE pacueTHBIE COOTHOILICHMS, HHEPreTHUECKHEe COOTHOUICHUS IS
Tpex(}a3HON ANEKTPUUYECKON LEMH.

Tema 5. CniekTpaJjibHblIe NPeJCTABJICHUS] CHTHAJIOB

Knaccugukaius paanoTeXHUYeCKHX CUTHAJIOB. BEKTOpHOE MPOCTPAHCTBO CUTHAJIOB.

CnexkTpalbHOE NPEJICTaBICHNE CUTHAIOB. OpTOroHajpHble cuUrHanbl. [lepmoandeckue CHUTHaiIbBl U
psnbl @ypee. O600mennsIit psag @ypee. Tpuronomerpudeckas gopma psgoB Pypre. KommiekcHas
dopma psgoB Dypbe. CnexTpalibHOE NPEICTABIECHUE HENEPUOIUYECKHX CUTHAIOB. (OCHOBHbBIE
cBoiicTBa mpeoOpazoBanuss Dyppe. CrekTpanabHas IUIOTHOCTh HEUHTETPUPYEMBIX CHUTHAJIOB.
CoOTHOIIEHHE MEXAY UIMTENbHOCTBI) CHTHAJla W IIUPUHOW ero crekrpa. Jluckpermszamus u
KBaHTOBaHUE curHaja. OpTOroHajbHBIE CHUTHAJIBI C OIPAaHUYEHHBIM CHEKTpOM. Teopema
KorenpHuKOBa I CUTHalla C OrpaHMYEHHBIM cnekTpoMm. Teopema KoTenbHMKOBa UIsl CHrHaia
KOHeuHO! anmuTenbHocTH. baza curnama. O6wem curHana. CHeKTp AMCKPETU3MPOBAHHOIO CHUTHAJIA.
MonynupoBansble cUrHaiIbl. CUTHaIBI ¢ aMIUIMTYAHOM Moaysiuuen. Criektp AM curnana. CArHamisl
c ymioBoll Mmopaynsauued. Buasl yrnoBon monynsauumu. CurHanel ¢ OJAHOTOHAJIBHOW  yIJIOBOM
monynsauuen. CnekrpanbHoe paznoxeHune UM u ®M npu manbeix uHAEKcax MoAyisiuu. CrexkTp
CUTHQJIA C YIVIOBOM MOXYJISIUEN IIPU IPOU3BOJIBHOM 3HAYEHMM HMHJEKCAa MOLYJSLUU. MrHOBEHHas
yacToTa, ¢aza u orubaromas y3KomnoysocHoro curaana. [Ipeoopasopanue ['nnpbepra. AHATUTHYECKUT
CHUTHAJII M €ro CIEeKTp, TpyNmoBoe BpeMs 3aluepkku. KowmmekcHas ormbaromias aHaIUTHUYECKOTO
CUTHasIa. ABTOKOPPEIALMOHHAsA (QYHKIUSA JETEPMUHUPOBAHHOIO CUIHAJA. DHEPreTUYEeCKUN CIIEKTP U
CIIEKTP MOIIHOCTH.

Tema 6. MeTtoabl aHaiau3a JHHEHHBIX Nenell NPHM NPOM3BOJbHBIX JAeTEPMHUHHMPOBAHHBIX



BO31CHCTBUAX

[lonsiTHE 4YETHIPEXMOMOCHUKA. MeEToIbl MaTEeMaTU4YECKOIO OMNMUCAHUS JIMHEHHBIX CTalMOHAPHBIX
nened. BpemeHHONM MeTOJ aHamu3a  YETBIPEXIONIOCHUKOB. HMmnynbcHas u©  mepexopHas
XapaKTEPUCTUKHU YEThIPeXNOMOCHUKOB. MHTerpan [lroamens. CrnekTpaiabHbII METOJ aHalIM3a
YETBIPEXIIONIOCHUKOB.  IIpencraBieHne CUTHajaoB Ha  IUIOCKOCTM — KOMILJIEKCHOM — Y4acTOTHI.
[IpeoOpazoBanums Jlamnaca. [lepenarounas ¢pyakuus K(p) nenu.

Tema 7. YacTOTHBIE XapPaKTEPUCTUKH JIMHEHHBIX Lenei

Yacroraeii ko3pdumment mnepenaun, AUX u DPUX. RL- m RC- uemnm. IlocnemoBarenbHbII
KoseOaTebHBI KOHTYp. BekropHas amarpamma. DHepreTHueckue cooTHomeHus. YactoTHas u
da3zoBass xapakrepuctuku. [lapamienbHbIi KoneOaTenpbHBIM KOHTYp. BekTopHas amarpaMma.
DOHeprerudyeckue cooTHomeHus. YactotHas u  ¢a3zoBas xapakTepucTuku. CpaBHHUTEIbHBIC
XapaKTePUCTUKU TOCIIEOBATEILHOTO U NapajyIeIbHOTO KOHTYpOB. CBsi3aHHBIE KOJeOaTeIbHbIE
KOHTYpBI. JInHelHbIe HecTanOHApHBbIe Leny. JIMHeHbIe MapaMeTpUYEeCKUEe JBYXIIOIOCHUKU.

Tema 8. OCHOBBI TEOPHHU YeTHIPEXIIOJIIOCHUKOB

VYcnoBue Qu3nyeckol peann3yeMOCTH YEThIPEXMOIIOCHUKOB. CHCTEMBbl YpaBHEHHH U NapaMerphl
YETHIPEXIIOJIOCHUKOB, JKBHBAJIECHTHBIE CXeMbl. OCHOBHBIE THIIBI IIPOCTBIX YETHIPEXIOJIOCHUKOB.
Crroco0sbl COCIUHCHUA YCTBIPECXIIOJIIOCHUKOB, napamMeTpbl CJIOKHBIX YCTBIPECXIIOJIFOCHUKOB.
YeThIpeXnOIOCHUKH ¢ 00pPaTHON CBSI3BIO.

BpemenHble XapaKTEpUCTUKH NTApaMETPUIECKUX YETBIPEXITOIOCHUKOB.

Tema 9. DnexkTpuyeckue GuabTPHI

Jluneitnas ¢wibTpanus. OunbTpanyss HWKHUX W BEPXHUX YacToT. YacTroTHble U (a3oBbIe
xapakTepucTuku RC-punbTpoB HMKHHMX M BepXHHUX uacToT. [lomocoBas ¢unbTpanusa. OuabTpbl
bartepBopTa 1 YeOblmmena. Y cinoBus 0e3bICKa)KEHHON Iepeiauy CUTHAIA Yepe3 SIEKTPUUECKYHO LIETb.

Tema 10. Llenu ¢ pacnpeneJeHHbIMH IapaMeTpaMu

Tenerpadusie ypaBHeHus1. Pemienue tenerpadHbIx ypaBHEHUN B 4aCTOTHOM oOnacTu. beryiine BoHbBI
B JMHHOW nuHHH. Jluaum 6e3 moreps. Crosiume BONHBI B JIWHUU 0e3 moTeph. KoadduiumeHTs
oTpakeHMs. BXomHOe CONpOTUBICHHE JUMHUM C KOMIUJIEKCHOM Harpy3koi. AHAJIOTUS MEXAY
YpaBHEHUSIMH JIMHUU C PACIPECICHHBIMU MapaMeTPaMU U YPABHEHUSIMU YETHIPEXTOIIOCHUKA.
CBolicTBa pa30MKHYTOTO M 3aMKHYTOT'O Ha KOHILIE OTpe3Ka JUHUM 0e3 moteph. JIuHus 6e3 moreps,
HarpykX€HHasi Ha aKTUBHBIH, pEaKTUBHBIN, KOMIUIEKCHBIA HMIlelaHC. BTopruuHbIe apamMeTpbl TMHUH.

Tema 11. J/InHeliHbIC yCHIHTEIbHBIC YCTPOCTBA

VYcunenne cur"anoB. OOmume cBeneHuss o0 ycunutensax. llpunHnunel noctpoenus. Ilapametpst
yCUIIUTENS. ANEpUOINYECKUl ycUIUTeNb. BUMONSpHBIM M ToJeBOM TpaH3ucTopbl. CraTHueckue
XapaKTePUCTUKHA TPAH3UCTOPOB. DKBUBAICHTHBIC CXEMBI anepuoandeckoro ycuautenst. AUX u GUX
anepruoOIUYECKOro ycunuress. YacTOTHbIE UCKAKEHUS B allepUOJUYECKOM ycuiuTene. JJuHamudeckue
XapaKTEPUCTUKH yCHINTeNsA. HennHelHbIe NCKaXKEeHUs B allepUOANYECKOM YCUITUTEIE.
YacToTHO-U30MpaTeIbHbIE YCUIUTEIN. DKBUBAJICHTHAsI CXe€Ma YaCTOTHO-M30MPATENbHOTO YCUITUTEIS.
AYX u ®XY pesonancHoro ycunurens. JIuHeliHble nckaxkeHus AM kosiebaHHs B pEe30HAHCHOM
yeunuresne. Meron orubatomieil. HenmuHelHble HCKa)XKEHUS B PE30HAHCHOM YCHIIUTEIIE.

OOpatHbie cBs3u B ycunuTensx. [lepenarounas QyHKIuUs JTUHEHHON CHUCTEMBI C OOpaTHOM CBSA3BIO.
Meton Haiikucra. Kpurepuii HaiikBucta ycToiumMBOCTH CHUCTEMBI C O0OpaTHOHM CBsi3bi0. CriocoObl
BKJIIOUEHUSI OOpaTHOH CBSI3U B yCUIIUTENAX. BiusHue oOpaTHOM CBSI3U HA CBOWCTBA YCUITUTEIIS.

Tema 12. BBeieHune B TeOPHUIO HeJIMHEHHBIX Lenei

BBenenue B TEOpUIO HEIMHEMHBIX Lened. HexkoTopele XapaKTEpUCTHKU HEIUHEHHBIX DJIEMEHTOB.
Anmpokcumarus XapakTepUCTUK HETWHEHHBIX ayeMeHToB. HenmuHeiliHoe mnpeoOpazoBanue (HOpMbI
curHana. HenuueiiHoe mpeoOpa3oBaHHME CIEKTpa CHUTHaja. be3bIHEPIMOHHOE HEeNIMHEHHOe
npeoOpa3oBaHWEe CYMMBl TapMOHHMYECKMX KoseOanuii. KomOwHammonnsle 4YacToThl. OQGdeKT
uaTepMoaysiiini. COBMECTHOE BO3/ACHCTBHE HA HEJIMHEHHOM 3JIEMEHTE CUTHAJIOB OOJIBIION M MaJoi
aAMILTUTYI.



Tema 13. HeqimHeiiHOe ycHJIeHHE H YMHOKEHHE YACTOThI JICKTPHYECKHUX KoJIeOaHn i
HenuneitHoe pe3oHaHCHOE ycwieHue. KBa3wIMHEHHBIA METOJ aHalu3a HEJIWHEHMHOTO YCHIJIMTES.
KIIJ[ HenuHeWHOro ycunutens. YMHOXKEHHE 4YacTOThl M YCWJIEHHE TapMOHUK. AMIUINTYIHBIN
OTrpaHUYUTEINb.

Tema 14. 'eHepupoBaHUe rapMOHHYECKHUX KOJIe0OaHMI

['eneparus rapMoHMYeckux Kosebanuil. O000mIEeHHAs cxeMa aBToreHepartopa. bamanc ammiurya u
O6amanc ¢a3. CamMoBO30OYXJICHHE aBTOTCHEpaTopa C WHIYKTUBHOW OOpaTHOM CBS3BIO (JIMHEHHOE
npubikenne). CranuoHapHBIA  PEeXUM  aBTOreHeparopa  (KBa3WIMHEHHOE MPUOIMKEHUE).
YCTOWYMBOCTD CTAallMOHAPHBIX DPEKUMOB. MArkoe M >KECTKOE CaMOBO30Y)KIIEHHUE aBTOTE€HEPaTopa.
PenakcanmoHHbIe T€HEPATOPHI.

Tema 15. ®opMupoBaHnue MOAYJIMPOBAHHBIX KOJIeOAHUI
[TpuHUMIIBI TIONyYEHUS MOAYIMPOBAHHBIX KOJeOaHUNH. AMIUIUTYAHAS U UMITYJIbCHAS MOMIYJISILIMSL.
TpeboBaHus K LENsAM, OCYHIECTBISIOIIMM aMIUIMTYAHYIO Monyisiiuio. lloidydeHue ammimuTymaHOR
MOAYJISILMUA C TPUMEHEHHEM HEJIMHEHHBIX KacKagoB. Moaynduus B MapaMETPUUYECKUX LEIsX.
YacroTHasa monynsauus. [lapamerpuueckoe ynpaBiIeHUE YaCTOTOM reHepaTopa. PeakTMBHBIN Kackajl Ha
TpaH3UCTOpPE. METObI U CXEMBI OJJHONOJOCHOW MOIYJISLIUH.

Tema 16. JlerekTUPOBaHME CUTHAJIOB

JleTekTupoBaHWE CUTHAJIOB. AMIUIUTYJHOE JETEKTUPOBAaHHUE. JIEeTEKTUPOBAHME HEIMHEUHBIMU
nensiMu. Tok perektupoBanus. JleTekTopHas xapakTepucTHKa. JleTeKTUpoBaHHE CIa0bIX U CHIIbHBIX
curHanoB. HenuHeliHble MCKaKeHUs NpU AeTeKTUpoBaHUM AM curnana. YacToTHbIE UCKaXEHUs IIPU
aMIUTUTYJTHOM JE€TEKTUPOBAaHUU. AMIUIMTYJHOE JETEKTUPOBAHUE MapaMETPUUECKUMHU LEIMSIMHU.
®a3zoBoe jgerekTupoBaHue. Da3oBO€ JETEKTUPOBAHHME IMApAMETPUUYECKON cucremoil. DazoBoe
JETEKTUPOBAHUE  HEIMHEMHbIMM  Kackagamu. CHUHXpOHHOE  JeTeKThpoBaHue  YacToTHOe
JIETEKTUPOBAHHUE.

Tema 17. IIpeoGpa3oBanue 4acToThl

[TpeoOpa3oBanue uvactoThl. [IpeoOpa3zoBaHue cnekTpa B HEIMHEWHOM IIecTUNoONMOCHHKe. [Ipsimoe
npeoOpa3oBanue (IUHEHHOE NPUOIMKEHHWE TO  curHany). JlomomHWTENbHBIE KaHAIbl |
UHTEpPEPEHIIMOHHbIE HMCKaXEHHsl MpU IMpeoOpa3oBaHUM 4acTOThl. lIpeoOpazoBaHHE YacTOTHI
(HemMHEHBIN peXXUM 10 CUTHaNY). banancHble npeoOpa3oBaTenu 4acTOThI.

Tema 18. IIpunuuns! nudposoii 00padoTKU CUTHAJIOB

[IpencraBieHne HENpepbIBHBIX CUTHAIOB B JUCKpeTHOM ¢opme. [luckpeTusalnuss U KBaHTOBAaHHUE.
OO6mme npencraBieHust 0 NUPpoBoi GUIBTpaAIUU AUCKPETHBIX cUTHAIOB. OO0OIIEHHOE TUCKPETHOE
npeoOpa3oBaHue HEMPEPBIBHBIX CUTHAJIOB.

Tema 19. Di1eMeHTBI CMHTE3a JJIEKTPHUYECKHUX Lenei

3amaun cuHTe3a Liened. AHATUTHYECKHE CBOMCTBA BXOJAHBIX QyHKUMH. Llenu ¢ ogHUM 3HEproeMKum
2JIEMEHTOM. PeakTHBHBIE ABYXMOJIIOCHUKM U HMX cBoHcTBa. CHHTE3 [BYXMOIIOCHUKOB. CHHTE3
JBYXIIOJIOCHUKOB C OJIHAM JHEPrOeMKUM 13JIeMEHTOM. CHHTE3 JBYXIJIEMEHTHBIX PEaKTHBHBIX
JBYXIIOJIFOCHUKOB.

Tema 20. 3akar0ouenue
00630p matepuana kypca. OCHOBHBIC MPOOJIEMBI U 3372491 TEOPUH IJIEKTPUIECKUX 1ienei. TpeboBanus
K 9K3aMEHY.

Pexomenayemas sureparypa
a) OCHOBHas JIuTepaTypa:
1. Acraiikun A.H., ITomazkoB A.Il. Teopernuecknue ocHOBBI paanoTeXHUKU. B 3-x vactax. — Capos:
OI'VII POAL-BHUUDD, 2003-2004.
2. OpinoB U.A. Kypc nekuumii no ocHoBam paauoannekrponuku. — H. Hosropoa: HHI'Y, 2005.
3. backakoB C.M. PaguorexHudeckue 1enu U curHaiel. — M.: Beicmas mkona, 1983.
4. T'onoposckuii 11.C. Pagnorexuuueckue nenu 1 curtainel. — M.: Paguo u cBs3b,1986.




5. Papgnorexuuueckue nenu u curHansl. [pumepsr u 3agaun/ Ilox pex. U.C. I'onoposckoro. — M.:
Pamno u cBsa3p, 1989.

0) TONOJIHUTEIbHAS JTUTEPATYpa:
1. PenkakoB C.M. Tomonorudeckuii aHanu3 3JIEKTPUYECKHUX Iernei. YdyeOHoe mocobue — ['opbKwii:
ITY, 1982.
2. PeoxakoB C.M. KonebGatenpHble KOHTYpHI. YueOHoe nmocodue — Hwkuuit Horopoa: HHI'Y, 1994.
3. KpuBomeeB B.M. CrekTpaibHble MPEICTABICHUS CUTHAJIOB. YUYeOHO-METOJIUYECKOE MOCOoOue. —
Hwuxuuit Hosropoa: HHI'Y, 2005.
4. PoixakoB C.M. IIpoxoxkaeHue paJuOCUTHAJIOB Yepe3 JIMHEHHbIE e, MeToaquyecKue yka3aHnus. —
Hwuxuuit Hosropoa: HHI'Y, 1996.
5. PeokakoB C.M. AHanu3 4eTHIPEXTOIIOCHUKOB B YaCTOTHOU 00yiacTu. YueObHoe nmocodue. — HuwkHuit
Hosropoa: HHI'Y, 1992.
6. PeokakoB C.M. AHanmu3 pacnpeleieHHbIX JIEKTPUUYSCKUX IIETe B YaCTOTHOW oOnact. YdeOHOe
noco6ue. — Huwxxuuit Hosropon: HHI'Y, 1998.
7. lllkene E.M. CxemoTexHuka JMHEHHBIX ycunutened. Mertoaudeckue ykasaHus. — HiuoxHui
Hogsropoa: HHI'Y, 1991.

8. Bonpock! A1 KOHTPOJIs

1. BexTopHoe mpencTaBieHe COOOIICHUI U CUTHATIOB

2. Mertpuka, 6a3uc, HOpMa, CKaJSIPHOE MMPOU3BEICHHE JJIsi BEKTOPHOTO MPOCTPAHCTBA AUCKPETHBIX U

HEMPEPBIBHBIX COOOIICHH U CUTHAJIOB

PasnoxxeHne HenpephIBHBIX CUTHAJIOB 110 33JJaHHOMY OPTOrOHaJIbHOMY Oa3ucy

["apMoHnuecKkuil aHANIN3 IEPUOANUYECKUX CUTHAIIOB

Paznoxenue B psig @ypbe nepruoIUUIECKON MOCIEA0BATEIbHOCTH UMITYJILCOB

[Tpeo6pazoBanue Oyphe u ero cBoiicTBa. CeKTpaabHbIA aHAINU3 HETIEPUOJUIECKIX CUTHAJIOB

Bunel Mmogymsiium, MOoAyIMpOBaHHBIE PAIUOCUTHAIIBI U UX CIIEKTPbI

AmMIuinTyHas, 6ajgaHCcHas M OJHOIOJIOCHAS MOIYJISIMS: MPEICTaBIEHUE CUTHAIOB BO BPEMEHHOU

Y 4aCTOTHOM 00yacTsax

9. Vrnosas monynsauus, ornune YM u @M

10. IIpeobpaszoBanue ['unpbepra, orudaromias, paza 1 MrHOBEHHAsI YaCTOTA Y3KOIMOJIOCHOTO CUTHAJa

11. AHanmMTUYECKHI CUTHAJ U €r0 CBOMCTBA

12. DHepreTudeckuil CIeKTp U aBTOKOPPEISAIMOHHAs QYHKIUS UMITYJIbCHBIX CUTHAJIOB

13. CnexTp AUCKPETU3UPOBAHHOTO CUTHAaNa, TeopemMa oTcueToB (KoTenpHukoBa)

14. IlpencraBieHue CUTHAIA C OTPAHUYEHHBIM CIIEKTPOM PAaBHOOTCTOSIIIUMU OTCUETAMHU

15. IlpencraBneHne cCUrHajza OTPaHMYEHHOM JUINTENBHOCTH PABHOOTCTOAIIMMHU OTCUETAMHU €T0

CIEKTpa

16. NudopmarmonHas 6a3a curHaia ¢ 3alaHHOM JUIMTEIBHOCTBIO M 33JJaHHOM MOJIOCOH 3aHMMaeMbIX

4acToT

17. JIuHelHbIE SIEKTPUUYECKUE ILIENMM C COCPENOTOYEHHBIMU MapaMeTpaMM M HX OSKBUBAJICHTHBIE

CXEMBI: OIPEIETCHUS U METO/Ibl ONTUCAHUS

18. Mneanu3upoBaHHbBIE MOJEIN 3JIEMEHTOB JIMHEMHBIX IEKTPUUYECKUX LENEN C COCPENOTOUEHHBIMU

napaMeTpamu

19. DKBUBaNEHTHOCTh UCTOYHUKOB TOKA U UCTOYHHUKOB 3.]1.C.

20. CxeMsbl 3aMelIeHnss KOMOMHALMI aCCUBHBIX DJIEMEHTOB

21. Teopema KOMIIEHCAH (9KBUBAJIEHTHOCTh BETBU LIENM UCTOYHHUKY TOKA WJIU 3.11.C.)

22. 3akonbl Kupxroda nans JMHEMHBIX DSJIEKTPUUECKUX Leneidl, MeTOAbl YMEHBIIEHMs Yucia

YPaBHEHUH B CUCTEME, OMMCHIBAIOLIEH SKBUBAJICHTHYIO CXEMY

23. OnucaHue JMHEWHBIX SJIEKTPUYECKHX LENed € COCPEIOTOYECHHBIMU IapaMeTpamMu CHUCTEMOM

OOBIKHOBEHHBIX JH(PepeHIINATbHBIX YPaBHEHUI

24. IIpeobpasoBanue Jlammaca 1 ero CBOiCTBa

25. DKBUBAJIECHTHBIE CXEMBI JINHEWHBIX AJIEKTPUUYECKHUX LIENEN ¢ COCPENOTOYEHHBIMU ITapaMeTpaMHU B

00J1aCTH KOMILJIEKCHBIX YacTOT (MepeMeHHbIX Jlarmaca)

26. OnepaTopHbIi METOJA aHauu3a JUHEHHBIX DJJIEKTPUYECKHX LEeNedl C COoCpelOTOYEHHBIMU

napameTpamu

27. Kosdpoumuent mnepegayd B YaCTOTHOW 00JacTH JMHEWHBIX DIEKTPUYECKUX Lemed ¢
4
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COCPEIOTOUCHHBIMH TapameTpamu, ompeneneHuss u cBoiictBa AUX u OUX gns  pusmuecku
peanu3yeMsbIX Lenen

28. CrnekTpalbHbII METOJ aHalu3a JIMHEHWHBIX DJJIEKTPUUECKHUX LENed € COCpPelOTOYECHHBIMU
napaMeTpamu

29. UmnynbcHash XapaKTepUCTHKA JIMHEWHBIX JJCKTPUYECKUX IeNel ¢ COCpe0TOUYECHHBIMU
napamMeTpami, ee CBOMCTBa A (GPU3NYECKU Peanu3yeMbIX Lienei

30. Merox uHrerpana [[roamenss (MHTerpaja HaJOKEHHSA) AJI aHAIM3a JIMHEHHBIX AJIEKTPUYECKHUX
LENEH C COCPEAOTOUYECHHBIMU NTapaMeTpaMu

31. CBs3p UMITYJBCHON XapaKTEPUCTUKU M KOd(PUIMEHTA NTepeadu JIMHEHHOMN nenu

32. IlocnemoBareabHBIN KOeOATEIBLHBIN KOHTYP U €TI0 CBOHCTBA

33. TNapannenbHblii KoneOaTeabHbII KOHTYp U €r0 CBOICTBA

34. CnoxHbIH MapajuieIbHbIN KOeOaTeIbHbIN KOHTYP

35. Cps3anHble KojeOaTeIbHbIE KOHTYPHI

36. JluHeliHbIe YeTHIPEXIIOIFOCHUKH: METObI OITUCAHUS Y SKBUBAJICHTHBIE CXEMBI

37. JluHelHbIl NACCUBHBIN CUMMETPUYHBINA YETHIPEXIIOIIOCHUK: METO/IbI OITMCAHUS U CBOMCTBA

38. IlapamnenbHOeE, MOCIEIOBATEIBHOE U LIEITHOE COEIMHEHNE YEThIPEXIIOIOCHUKOB

39. DnexTpudeckue GUIBTPHI: ONPEACICHHUS U POCTEHIINE CXEMBI

40. LlenHble rneKkTpUyecKre (GUIBTPBI: ONMCAHUE YEpe3 apaMeTphl 3BEHA

41. IlpyHUMIIBI YCUJIEHUS CHUTHAJIOB C IOMOUIbIO 3JEKTPOBAKYYMHOI'O TPUOJA, YHHUIOJSPHOIO H
OUIIOJIIPHOTO TPAH3UCTOPOB

42. PexxuMbl pabOThI OUITOJIIPHOTO TPAH3UCTOPA, €T0 CTATUIECKUE XapaKTEPUCTUKU

43. Ycunurtenb Kak JIMHEHHBIN YETHIPEXIOIIOCHUK: SKBUBaJIeHTHas: cxeMa, AUX u @YX nuHeitHoro
YCUJIUTEIS, JUHAMUYECKUE (Harpy304Hbl€) XapaKTEePUCTUKU

44. AnepuoAanyecKuil yCUIUTENb Ha OUIOISIPHOM TPAH3UCTOPE: JIMHEHHBIH PEXKUM

45. DMUTTEpHbIN OBTOPUTEND

46. JluneiiHble (YaCTOTHBIC) U HETMHEHWHbIE UCKAXKEHUS B YCUIIUTEISAX

47. Ycwnurenu ¢ OOpaTHBIMH CBSI3IMU: pealu3alus U BUAbl OOpaTHOM CBSI3U, KOA(PQULIMEHT
nepesadn, yCTOM4nBOCTh

48. CpolicTBa yCUJIMTENbHBIX KaCKa/I0B C OTPULIATEIbHON U MOJOKUTEIBbHON 00paTHBIMU CBA3SIMU

49. OnepanMOHHBIN YCUIIUTEINb: CBOMCTBA U CXEMBI BKIIIOUEHUS

50. HuddepeHnnanbHbIi yCHIUTENb: CBOMCTBA

51. Pe3oHaHCHBIN yCUIIMTEND: JIMHEWHBIN PEKUM

52. BpeMmeHHbIE ~ XapaKTEPUCTHKM  JIMHEWHBIX  [ApaMEeTPUYECKUX  JBYXIOJIOCHUKOB U
YETHIPEXTIOIIOCHUKOB

53. YacTOTHBIE XapaKTEPUCTUKHU MapaMeTPUUECKUX YETHIPEXITOIIOCHUKOB

54. IlapameTpuueckoe YCUJIEHHE CUTHAJIOB

55. HenuHelHble 371€MEHTHI U alllIPOKCUMALIUS UX XapaKTEPUCTHK

56. IIpeoOpa3oBaHue CIEKTpa B LIEMU C PE3UCTHBHBIM HEIMHEHHBIM 3JIEMEHTOM: FapMOHHUYECKOE U
OUTapMOHUYECKOE BO3/ICHCTBHE

57. Yron orceuku u kodpduuneHTs! bepra, BeIIpsMICHHE TEPEMEHHOTO TOKa

58. HenuHeliHOE pe30HAHCHOE YCUIIEHUE

59. YMHOXeHHE YaCTOThl B HETMHEWHOM YETHIPEXTIOIOCHUKE

60. AMIUIUTYIHOE OrpaHUYECHHE B HEJIMHEWHOM YEThIPEXIIOTIOCHUKE

61. ABToreHepaTop rapMOHMYECKHX KOJIEOAHWH: MPUHIMI paboThI, CXeMa, YCIOBUS CTAllMOHAPHOTO
pexxrMa

62. YcinoBus camMOBO30YXKJEHHUS aBTOreHeparopa (JIMHEHHOe NpUOIMKEHUE), MATKUN U KECTKUH
PEXKHUMBI CAMOBO30YXKACHHS

63. CrauuoHapHbII peXUM aBTOreHeparopa (KBa3uIMHEHHOe NMPpHOIMKEHHUE), K.I1.J. aBTOreHepaTopa,
ONTUMM3ALIMS PEKUMA 3aITyCcKa

64. AmIumMTynHas MOLYJIALMS B PE30HAHCHOM YCUJIMTENE

65. AMIUIMTYyIHAsT MOJIYJSALMS B aBTOTEHEPaTope, OCOOEHHOCTH CHEKTpa MOAYJIMPOBAHHOIO
KosieOaHus

66. bamaHCHBIN MOTYIATOP

67. YrioBass MOAyJALKA B JIMHEHHOM IapaMETPUUECKOM YETBIPEXIIOMIOCHUKE. @M B pe30HaHCHOM
YCUJIUTENIE C IEPECTPOMKOIN pE30HAHCHOM YaCcTOThI

68. YacToTHas MOIyJsALUs B aBTOI€HEPATOPE € YIPaBISIEMON 4acCTOTON



69. AMIUIUTYAHOE JI€TEKTUPOBAHME Ha HEJIMHEHHOM »JIIEMEHTE, JIMHEWHbIe (YacCTOTHBIE) |
HEJMHEWHbIE UCKAKEHUS

70. AMIUINTYyHOE NETEKTUPOBAHUE B MApaMETPUUYECKUX LEMNAX, JETEKTUPOBAHUE CUTHAJIA C OIAHOMU
OOKOBOH MOJI0COI

71. ®a30BOe NETEKTUPOBAHUE JIMHEHHBIM IAPAMETPUYECKUM U HEJTMHEHHBIM KaCKalaMU

72. YacroTHoe aeTekTupoBaHue npeodopazosanueM YM B AM u UM B ®M

73. IlpeoOpa3zoBaHue 4YacTOTHI B HEIMHEHHOM MIECTHIONIOCHUKE (JTMHEHHOE NpUOIMKEHHUE),
ko3 urmeHT npeodpa3zoBaHUs

74. JlomomHUTEIbHBIE KaHAJBI M HHTEP(EPEHIIMOHHBIC HCKaKEHHSI TP TPE0OPa30BaHUU YAaCTOTHI

75. KomOMHAaLIMOHHBIE YaCTOTHI PU MPEOOPa30BaHNUU YaCTOTHI (HETMHEHHBINA PEXKUM 10 CUTHATTY)

76. TenerpadHble ypaBHEHUS Ul AJIMHHBIX JTUHHUN, pellieHHe TeaerpaHbIX YpaBHEHUH B 4YaCTOTHOU
obnactu

77. Ctosune BOJHBI B JIMHUU 0€3 TMOTeph, KOAXPPHUIMEHT OTPaKEHUsS, BXOIAHOE COMPOTUBICHUE
JUTMHHOW JIMHUM C KOMIUIEKCHON Harpy3Koi

78. CBoicTBa pa3OMKHYTOIO W 3aMKHYTOIO Ha KOHIIE OTpe3Ka JJIMHHOW JIMHUU O€3 MOTepb,
Harpy>keHHasi Ha peaKTUBHOE CONPOTUBJICHHE UIMHHAS JIUHUS 0€3 OTeph

79. HarpyxeHHas Ha aKTUBHOE COIPOTUBIICHUE JTMHHAS JIMHUS 0€3 M0Teph

80. BropuuHbie mapameTphl AJIMHHBIX JTUHUAN



