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CoaepsraHue NporpamMmmbi
(mo mmcuunnuue «Teopus Lenel H HIEKTPOHHKAY)

PA3JAEJI 1. TEOPUSA DJIEKTPHUECKHUX HENEH

1.1. OcHOBHBIE NOHATHA H 3AKOHB] JTHHEHHBIX Y1eKTPHYECKHX Lenei.

OnpeneneHde  anexkTpiueckoi  uermu. HCTOUHHKH M MOTpPEOUTENRH
snekTpuueckoir  oHepru.  Tox,  HanpsikeHHE,  MOINHOCTb,  SHEPIUs.
Mexaydapoquas cucreMa efdHuil.  [lonoxuTeAbHOE HANpapIeHHC Toka M
HanpsHKeHH.

Wjeanu3dpoBaHHBIE  TACCHBHBIE  JJIEMEHTbl  NIEKTPUUYCCKUX LerneH.
Onpeseneuyue COMPOTHBICHHSA, NPOBOJMMOCTH, EMKOCTH U HMHIYKTHBHOCTH.
EMUHHALIBI M3MEPEHHSA. 3aBUCHMOCTH MEXIY TOKOM, HAMIPSHKEHHEM, MOLHOCTBIO H
SHepruell I MACATM3MPOBAHHBIX MACCHBHBIX dneMeHTOB. Jluueiubie u
HeJMHEMHBIC UCaTU3UpOBaHHEIe TTaCCHBHBIC 3JeMEHThl. PealbHBIE NAaCCHBHBIE
sneMeHTH. CXeMbl 3aMelleHHst peallbHBIX MTACCHBHBIX 3JICMEHTOB.

M aeann3upoBaHHble aKTUBHEIE JIeMeHThi. Mcanu3upoBanHble HCTOYHHKH
TOKA H HanpsokeHus. CXeMbl 3aMeIleHHs pealbHbIX HCTOYHHKOB.

IMousTMe ©  cxeMax  oJjekTpuueckux  Uemed.  CTPYKTYpHBIE,
QyHKIHOHATEHBIE, [IPHHIMINANBHEIE M OKBHBANICHTHBIC IEKTPUUCCKUE CXEMBI.
[TocnenoBarenbHOE H HapaiiellbHOE COCAHHEHHE [ABYXIIONIOCHBIX DIIEMEHTOB.
BeTBb, y3€l 1 KOHTYP 2J€KTPHYECKOH CXEMBI

OcHOBHBIE 3aKOHB! 3MekTpuueckoil nermu: Oma, Kupxroda, [xoyns-jleHua,
JeKTPOMATHHTHOM HHIYKIMM. DHEPrUs MEKTPHYECKOr0 U MATHUTHOTO NONEH.

Knaccuduraiiys uereil: JIHHCHHbIE, HEJIHHCHHBIC U NTAPaMETPHIECKUE LSV,
lleMH ¢ COCPENOTOUSHHBIMH H paclpeIe/éHHBIMU NapamMeTpaMu. PopMyTHpoBKa
337124 AHAJIM3a U CHHTE3a 3JIEKTPHIECKHX LIEMeH.

1.2. OcHOBHBIE METOb! PACYETA JHHEHHBIX 2JIeKTPHUECKHUX Nerefi.

[puBejeHre LeMeH K OJHOKOHTYPHBIM H ABYXY3JOBBIM. [Touatue 006
SKBHBAJIEHTHHIX IMpeoOpazopaHusx alekrpuyeckux uened. [lpeobpasosamue
YYaCTKOB Henel ¢ MeaTn3upOBaHHBIMH HCTOYHUKAMU. TlepeHoC NCTOWHHKOB.

Ilpumenenne 3akoHoR Kupxroga ans aHami3a  CIOXHBIX Lenem.
Hcnonb30BaHue TOMNOJNOTHYECKHX MpeACTABICHHA JUld  ONpeleNieHUs THcna
HE3aBUCHMBIX YpaBHEHHH, COCTaBICHHBIX [0 IEpBOMYy H BTOpPOMY 3aKoHaM
Kupxroda. MeTojbl KOHTYPHEIX TOKOB H Y3NOBBIX HANpmKEeHHH. MarpudHas
dopMa 3aIKCH y3JIOBBIX U KOHTYPHBIX YPAaBHEHHH.

OCHOBHbIE TE€OPEMBI TEOPHH TEKTPHYECKHX LENed H UX NPHMEHEHHE 115
aHanu3a. [IpyHUMI HaloXeHHs. TeopeMa KOMIIEHCAIHH. Teopema 06
SKBUBAJIEHTHBIX MCTOYHMKAX TOKA W HampskeHHA.  [IpHHUMI RyanbHOCTH.
HyaiibHble LenH.

1.3. Jluneiinpie IeKTpHYeCKHe UeNH OPH  TFAPMOHHYECKOM
BO3JC¢HCTBHHU.

TlousTHe 0 NMepHoAHYecknx npoueccax. [lepuoa, uactora. I'apMOHHIECKHE
kone6anus. MrHOBEHHOE 3HAYeHMe, TeKylllas W HadalbHas (asel, aMIUTMTYAa,



4actora W yriaoBas 44CTOTa rapMOHWYecKHX KoseGanuii. Cpeanee u
CpeTHEeKBaIpaTHYECKOE (AeHCTBYIOIIES) 3HAYEHHUS! [IEPUOHYECKON PYHKIIHH.

MpeanusupoBaHHble ABYXMONKOCHBIE 3NEMEHTBl TNpPH  TapMOHHYECKOM
BO3ACHCTBUH. BpeMenHbIe IHarpaMMbl TOKa, HAMPSXKEHHSI, MOLIHOCTH U SHEPTHH.

HuddepeHuranbHble ypaBHEH#s LENH NMPH FAPMOHHYECKOM BO3JEHCTBHH.
Ilpencrapnedye rapMOHHYECKHX (YHKIHH BPEMEHH € IIOMOLIBIY CUMBOIHUCCKHX
BEKTOPOB HA KOMIIJIEKCHOH MNIOCKOCTH. TekyluMil (MrHOBEHHbBIH) KOMILIEKC,
KOMILIEKCHAs aMIUTHTYda, KOMIUIEKCHOE ACHCTBYIOLIEe 3HAaYeHUE TapMOHHYECKHX
TOKa H HampsukeHus. [ToHATHe 0 MeTone KOMONEKCHBIX aMIIHTYA. KoMmnekcHoe
BXOJIHOC CONpPOTHUBJIEHHE U MPOBOAMMOCTh. 3akoHbl Oma u Kupxroda B
KOMILIEKCHOH (opme.

DHepreTHYeCKHe COOTHOLIEHHS B APOCTEHLIMX 1IEMAX TPH TapMOHUYECKOM
BO3JeHCTBHH. MruoBeHHas, cpeqHss (aKTHBHAfA), PeaKTUBHAS M KOMIUIEKCHAS
MOIIHOCTH. TeXHHKO-3KOHOMHMYECKOE 3HAYEHHE [OBbIIEHHS Ko(hQHIHEHTA
MoluHocTH. bananc moumocted. CornacopaHHe HCTOYHHMKA CHTHANA € HATPY3KOM
IO KPUTCPUSM MAKCHMyMa TepelaBaeMol cpeHeH MOIUHOCTH M Ko3bdHIMeHTa
MOJIE3HOrO XeUCTBUSL.

HIHyKTHBHO-CBsI3aHHbIe LENH [IPH rapMOHHYCCKOM BO3JeUCTBUH. [ToHATHE
0 B3aUMHO} HHIYKTHBHOCTH. COOTHOIUCHHS MEXy MTHOBEHHBIMH 3HAYEHHAMH
TOK& W HAIpPSOKEHHUS B CBA3aHHBIX MHAYKTHUBHOCTAX. [IpumeHeHHe MeToza
KOMIUIEKCHBIX  aMIUIMTYZ JA7A  aHalu3a  HMHIYKTHBHO-CBA3AHHBIX  Lened.
BapHoMerp ¢ nmnepeMeHHOH B3aMMHOH  MHAYKTHBHOCTBIO. Jluneitubiit
Tpancpopmarop. CpolicTsa nieansioro tpakicdopmaropa. [ToHSTHE 0 peanbHbIX
TpaHcdopmaTopax.

1.4. PezonaHcHbIe (KoJiebaTelbHbIE) HENH.

[locnenoBatenbHblii  KosnebatenbHblii  koHTyp. [IloHsTHE © pe3oHaHce
HanpsokeHHH. Pe30HaHCHas 4YacToTa, XapaKTepHCTHUYECKOE CONMPOTHBIEHHE H
JOOPOTHOCTE [OCNEIOBATENLHOr0 KONeGATEeNbHOrO KOHTYpa. JHEpreTHYecKHe
COOTHOLLEHHMS HA PE30OHAHCHOM YacToTe. JHEPreTHUECKHH CMBICT HOOPOTHOCTH.
Bxonnsle u nepejjaTouHble XapakTEPHCTHKH MOCIEN0BATEALHOrO KolebaTensHOro
KOHTypa. M30upaTtensHocTh M Monoca TpomycKaHus. BiausHHe COMpOTHBIEHHS
Harpy3kd H BHYTPEHHEIO COIPOTHBICHHA UCTOYHHUKA CHTHANA Ha W30UpaTeAbHELE
CBOHCTBa KOHTYpa.

IlapannensHsiit xomebatesibHBIE KOHTYp. Peszonanc Tokos. BxoaHele u
nepelaToyHele  XapakrepuCTHKW. [lapamnensHele  KOHTYpH ¢ HEMOJNHEBIM
BK/TIOUEHHEM HHAYKTUBHOCTH U éMKOCTH. [lapanneneHsplii konebarenbHbIil KOHTYD
KaK COrjacyroulMi TpaHcopMaTop. DieMeHThl KolleGaTe bHOro KOHTYpa.

Ces13aHHble KosebaTerbHble KOHTYpPBl. BHAEI CBA3H, CONPOTHBIEHHS CBA3H,
Ko3pduMeHT cBazu. OOOOLIeHHAs cXeMa 3aMELICHUs CBA3aHHBIX KOHTYPOB.
BekTopHble aHarpaMMel.  DHEpreTH4ecKHe COOTHOLIEHHS. Pe30HaHCHEIE KPUBEIE,
IOJI0Ca MPONYCKAHKS CHCTEMBI CBS3aHHBIX KOHTYPOB.

PA3JAE.J 2. QJIEKTPOHUKA

2.1. Kpuerannn4veckas CTPYKTYpa TBepAbIX Tel.
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Ponk 31eKTPOHNKK B pa3BUTHM COBPEeMEHHOrO OBLICCTBA W HAMpAaBICHHS
passuTHs 3nekTpoHHKU. KpaTtkie Hetopuyeckue ceeseHus.

Kpucrannuueckas ctpykTypa TBepabix Ten, uHaekchl Mumnepa, gedexTsi
KPUCTAJUIHIECKON PETUCTKH.

2.2. 3oHHasl TeOpHs TBEPIONO TeJla H CTATHCTHKA HOCHTeJIeil 3apsia.

30HHasi TEOpHA TBEPJOTO Tesa H CTATHCTHKA HOCUTeNeH 3apsanda. Meraiisl,
AHMSJIEKTPHKH U MONYNIPOBOAHMKH ¢ TOYKH 3peHHst 30HHOH TeoprH. CoOCTBREHHbIe
H [PHMECHBIE TIOJYNPOBOAHUKH. ['eHepanna U pekoMOHHALUs HOCHTENEH 3apsia
B I10JIYIIPOBOTHHKAX.

2.3. SIsienus nepeHoca B TBEpAbIX TeJiax.

DNEKTPONPOBOJHOCTE TBEPABIX TEl. DNEKTPONPOBOAHOCTD METAIOB M
AUDICKIPMKOB  —  DIEMEHTApHOE  MpEJCTaBlieHHe.  DJIeKTPONpPOBOAHOCTh
NoNyTIPOBOAHHKOB. Judbysus u napeiid HocHTeseH 3apsaa B MONYNIPOBOAHHKAX.
YpaBHeHHe HETpPEepBIBHOCTH. SIBNEHHS B CHIBHBIX DIEKTPHUECKHX IOJIAX.
TepmosnekTpuyeckue U ranLBaHOMArHUTHBIE ABIEHUS B MONYIPOBOIHHKAX.

2.4. DNeKTPOHHO-LIPOYHbBIH Nepexos.

ONeKTPOHHO-ABIPOYHEIH Nepexod. MexaHusM 00pa3oBaHHs p—n-Nepexoja,
BBICOTA H UIMPHHA TOTEHIMAIBHOro ©Oapbepa B PABHOBECHOM COCTOSHHH.
HepasHoBecHoe cocTosHMe, MeXaHW3M NpOTEKaHMs TOKA NpH  NPAMOM
HanpsKE€HUH, BOJIbT-aMNepHas XapakTepuctuka (BAX) wuueanusuposaHHoro
anona (dopmyna Woknn), p—r-nepexon Npu oO6pPaTHOM BKIIOYEHHH, MEXAHHIMbI
npobos p-n-nepexoaa (TYHHCNbHBIH, TaBUHHEIH, TEIIOBOIH). ;

2.5. llonynpoBOAHHKOBLIE JHOBI,

Pa3HOBHAHOCTH MOMYNPOBOAHMKOBEIX THOIOB.

BhINpAMHTENBHBIE  MOMYNPOBOAHMKOBBIE AHOBI.  XapaKTePHCTHKH U
napameTpel. BrnusHHe BHEWHMX yCOBMH Ha XapakTepUCTUKM W MapamMeTpl.
PaBo4uii pexum Ha mocrosuHoM Toke. [IpuMeHenHe TMONOB IS BBHIIPAMICHHUS
AePEeMEHHOro ToKa. Moaeiu BEIIPAMHTENBLHBIX THOAOB.

CTabuINTPOHBI: XapaKTePHCTHKH, MAPAMETphl, IPHMEHEHHE,

O6pamennsle OUOABI, BAPHKANLI, MMIYILCHBIE IHOAB. (COBEHHOCTH
KOHCTPYKIIHH, XapaKTepUCTUKH, TapaMeTpbl, IIPUMEHESHHE.

Ilpubopel ¢ orpunatensHsiM  AUMQEPEHIMATEHEIM — COIPOTHBIEHHEM.
Tyuuenereie quozbl. XapakTepucTuku, [IpHMEHEHHE TYHHEIBHBIX AHOMOB IS
ycunenust CBY-konebauwmit,

Huonet I'anna. [enepanus CBY-konebanuii B anonax [anHa.

2.6. bunoasipHble TpaH3HCTOPBI

CIpyKTypa M NpHHUMT aeHcTBus Gumonspuoro Tpansuctopa (BT). Cxemsi
BkmodeHus (03, OB, OK). Cratuueckne BAX n napaMeTps! UIsl OCHOBHBIX CXEM
BKJIIOYEHHUS.

Pexumbl paboThl OUTNONAPHBIX TPAH3HCTOPOB.

llonartue o knaccax ycuneHus. Pagora BT B kmoueBoM peskume.

BrnusghHue BHeWHWX YCIOBMH Ha XapakKTepucTHKM M mapaMeTps! BT.
lpobnema ctabunmzaunu paGodeil TOYKH M yCHICHHA.

HUctounuku cobctBeHHbIx wymoB B BT. Mogemu BT. ManocurHansisie
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SKBUBaJcHTHBIE cxeMmbl bT. Monens D6epca — Monna. [loHsTHe 0 HelHUHEHHBIX
mozenax bT nns BEICOKUX M CBEPXBBICOKHX HACTOT.

2.7. Tupucropsl.

CrpykTypa W [OpHHLUMN  J€HCTBHS  THPHUCTOPOB M CHMMCTOPOB.
Xapaktepuctuku. [Tapametpsr, [lpuMeHeHuHE.

2.8. IlosieBble TPAH3HCTOPLI € YNPABAAIIHM pP-N-MepeXoa0M.

Knaccupukauus noneseix tpanzuctopoB (IIT). [lpuHumn peiicteus
nonesoro Tpansucropa. Ctpyktypa u npuHuun aeiicrsus [1T ¢ ynpasnsiomum p—
n-nepexonoM. Ctatudeckue BAX u napamerpst B cxeme ¢ 00ILIHM HCTOKOM.

29 KoHTakr MeTa1I-1HIIeKTPHK-NOAYNPOBOIHHK. MJII1-
TPaH3HCTOPLI.

Dddekt nons B nomynpoBogHukax. CTpykTypa U npuHuui geicreus M/JITT-
tpanzucTopa. Ctatuyeckue BAX M mapaMeTphl B cXeMe ¢ 0OIIIHM MCTOKOM.

2.10. Kontakt metama-noaynpoBogHuk. IloneBbie TpaH3HcTOpBI C
b6apoepom lloTTKH.

30HHas 3HepreTHdeckas WarpaMma KOHTaKTa METaUI-TIONYTIPOBOIHHK.
Omudeckuii koutakT. bapeep Llortku. HQuoast Hlortku., CTpyKTypa W NPUHIMIT
JeHCcTBUA MosieBoro TpaH3ucropa ¢ OapsepoM Llortkm (IITLL). CratHyeckue
BAX u napamerpbl. OcoOeHHOCTH.

Mogenu mosieBBIX TPaH3UCTOPOR.

2.11. @oTodAEKTPHUECKHE H H3TYUYaTeIbHble IPHOOPHI

['enepanus w pexoMOHWHAUMs HOcUTelel 3apsja B MONYHNPOBOAHHKAX MO
AeiicrBueM H3ny4eHHs. DOTOCONMPOTHBICHHS, (OTOIHOABI, (OTOTPAH3UCTOPHI,
OIITPOHBI: XapaKTEPUCTUKH, 1APAMETPbI, IPHMEHEHHE.

['eTeponepexofsl. 30HHAS  MOjElb W HUHXEKUUOHHblE  CBOHCTBA
rereponepexonoB. IIpubGopsl Ha OCHOBe reTeponepexojoB:  CBETOIHOIH,
MOJIYIIPOBOTHUKOBEIC JIa3epbl, POTOdNeKTpHUeCKHe NPHEMHHKH.

2.12. Tepmopesucropsbl

TepMmucTOpEl OpAMOTO MOAOrpeBa, OONOMETPBl, TEPMHCTOPH! KOCBEHHOTO
NOAOIPEBA, IO3UCTOPBI: XaPAKTEPHUCTHKH, NapaMeTPhl, TPUMEHEHHE.

2.13. ITonynpoBoAHHKOBbIE TEPMO3JIEKTPHYECKHE YCTPOICTBA

TepMoaniekTpHUYyecKHe reHepaTopsl, XOJOJWIBHHUKH M TEIUIOBBIE HACOCKL
IPUHLIKI AeHCTBUA, KOHCTPYKLMH, [IPHMEHEHHE.

2.14. IloaynpoBoAHHKOBBIE IrAJIbBAHOMATHHTHBIE MPHOOPBI

[IpeobpazoBarenu Xomna, MarHUTOPE3UCTOPSI, MarHHTOJHOABI,
MAarHUTOTPaH3UCTOPS:  [IPUHUMII  JEHCTBHMS, XApPAKTePUCTHKH, [apameTphl,
[IPHMEHEHHE.

2.15. [IlepcneKTHBBE  PA3BHTHH  TBEPAOTEJbHOH  JIEKTPOHHKH.
Hano02,1eKTPOHHKA — HCFOPHYECKHI 3TAll pA3BHTHA JICKTPOHHKH

llepcnekTHBBL pa3BUTHS TBEPAOTENBHON 3EKTPOHUKH. DHU3HUECKHE OCHOBH]
HAHO3JIEKTPOHUKH. TexHonoruyeckue 0COOEHHOCTH topMUpoBaHUs
HaHOCTPYKTYpP. JIeMeHTbl HAaHOANEKTPOHHKH.
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H3yueHHA kypea. - CLO. : [Mutep, 2003. Komuuecrso 3k1. B 6uba. — 9.

5. Kacarxun, A. C. DnekTpoTexHuka YueOHHK s CTYJCHTOB HEINEKTPOTEXH. CIell.
By308 / A. C. Kacatkuu, M. B. Hemuos, - 10-¢ u3n,, c1epeoruil. - M. ; Axkagemusa, 2007, - 539 c.
Kosmnyeerso 7k3. B 6ubur. — 294 k3.

6. bamapun, C. A. TeopeTHHecKHE OCHOBEI SACKTPOTEXHUKH. Teopus anexTpuyeckux
UETICH H 3IEKTPOMArHHTHOIO Mons | y4eb. nocobue ans By308 / C. A. bawapun, B. B. ®enopos.
- M. : Akanemus, 2004, - 304 c. Kostndecerso 3K3. B 6a6.L — 2.

7. Bempunnes, B. . OcHosbl Teopuu ueneit : naf. npaktuky™m / B. U. Benpuuies ;
Kpacuosp. roc. Texn. yu-r. - Kpacnospek : UITL] KI'TY, 2005. - 140 ¢. Kommueerso IK3. B
Ooubmn, —217.

8. Yerpotictea CBY u antenus ; yueOGHUK 1 By30B / JI. W. Bockpecerckuit [u ap.] ;
pen. [ . BockpeceHcknit. - 3-e u3a. - M. : Pamorexnuka, 2008. - 384 c. Kosmm4ecrso 3K3. B
oubm, 73,

9. 3epuos, H. B. Teopus paaunotexuuueckux ueneii / H. B, 3epHos, B. I". Kapnos. - 2-e
H31., nepepal. u non. - JI. : Dueprus, 1972, - 816 c. Koanuecrso 7x3. B 6u6.1. — 11.

10. [paummnukos, B. A. Dnektpotexuuxa u TOD B NpUMepax H 3ajaqax @ [IpaKT.
nocobure / B. A. Tlpanumunkos, E. A. [erpos, KO. M. Ocumnoe. - CII6. : KOPOHA npuHT, 2003,
- 334 ¢. + 1 an. ru6. guck. Koaudecrso 7k3. B 6ub.1. — 11,

11. Pexyc, T'. I. OCHOBBI 21eKTPOTEXHUKH 1 AMMEKTPOHHKH B 3a0a4aX € pelIeHHAMH :
yteb. nocobue a5 By308 / I T. Pekyc. - M. : Boiciuas wkoa, 2005. - 343 ¢, Kosinuecrpo 7K3.
B OHGA. — 1,

12.FOCT 11326. 1 - 79— 11326. 92 — 79. KaSenu pPagHOYACTOTHBIE,

3. CTO 4.2-07-2010. Cucrema MeHemkMeHTa KauyectBa. OOmHe TpeboBaHHs K
IIOCTPOCHHIO, M3NOKEHHIO H ODOPMIIEHHIO TOKYMEHTOB y4ebHOH M Hay4HOM AEATENBHOCTH /
paspad. : T. B. Cunbuenko, JI. B. Benowanko, B. K. Mnanennesa, M, . I' ybanosa. — Bsen.
Brepsbie 09.12.2008. — KpacHospex : MTIK CDY, 2010. — 47 c.

JHTEPATYPA K PASJIEJLY 2 «QJEKTPOHUKA»

OcHobuas auTeparTypa

1. Mapromus B.M. ®uimueckne ocHOBEI MHKPOIJIEKTPOHUKH: y4eOHUK [UIA BY30B /
B.M.Mapromuu, B.A JKa6pes, B.A. Tynuk, — M.: Axaznemusd, 2008. — 395 ¢. Ynenao 3x3. B 6161,
~-11.

2. T'ypros B.A. Teepnotensas 3nekTporuKa: yuebuoe nocobue s By308/ B.A.I'ypros.
— M.: Texnoctepa, 2008.—510c. Yucnro 5Kk3. B GG — 2.

3. Macemkos B.B. Monymposoxuukossie npubopsr: yyebroe nocobue ans By3oB /
B.B.Iacemkos, JI.K.Unpkun. — CI16.; M. Kpacxonap: Jlaus, 2009. — 479 ¢. Yneao 5k3. B
onda. - 3.

4, Dnextponuka [Teker] : koHenekT nrexuuii / H, M. Eropos ; Cu6. denepan. yu-t. -
Kpacrosipek : HITK CDY, 2008. - 322 ¢. KoJiH4ecTBO K1, B 6HGL. — 5.

5. lilenosatosa, I. H. ®usnyeckue ocHoBbl MHKPOIICKTPOHUKH. [lomynpoBoanrkoBsie
FETEPOCTPYKTYPEL B MHKPO- M HaHOYACKTpouMke : y4el. mocoGue / I'. H. Illenosaxosa :
Kpacrosp. roc. rexu. yu-1. - Kpacnospck : UIIL[ KI'TY, 2005. - 175 ¢. Yneso 9K3. B 197 7%
74. ;
6. ITaceikos. B. B. l'[o;lynpOBoz(HuKOBble npubopbl @ yueb. min  ByjoB /
B. B. INacemkos, JI. K. Yupkus. — 6-e w3z, crep. — CII6. : Janb, 2002, — 480 ¢. Koanuecrso
K3. B 6ubu. - 93. (M3gauna 2003r. - 3 5k3., n 20061, — 3 5Kk3., 20097, - 3 IK3.)



7.Edumos, H. E. OcHoBbr MukposmekTporuxku : yue6. / WM. E. Edumos,
H. 4. Ko3bips. ~ 3-¢ uan., crep. — CI16. : Msparenseteo «JIanby, 2008, — 384 ¢. Konu4eeTBo HK3. B
onos. - 142.

JononuurensHas aureparypa

1. lparynos, B. I1. OcHOBBI HAaHOYNEKTPOHHKH : yued. riocobue / B. I1. [lpa-rynos, U. I
Hewnzeectnmii, B. A. Tpuauun. — Hosocubupek : Haa-so HI'TY, 2006. — 494 ¢. KonnuecTso
IK3. B Oudur. — 10,

2. Hlenosanosa, I'. H. CoBpeMenuble npoGiembl DICKTPOHHKH : KpeMHMeBas
anekTponnka: yueh. mocobue / I'. H. Illenosanosa; Kpacuosp. roc. texH. yH-T. — Kpacrospek:
HINTKI'TY, 2006. - 176 ¢. Ynemao k3. B 6uba. — 95.

3. Wenosanopa, I'.H.®u3uyeckie OCHOBLI MHKPOXIEKTPOHUKH. [10MYNPOBOAHHKOBEIE
FETEPOCTPYKTYPBI B MHKPO- H HAHOZIEKTPOHHKE [DNeKTPoHHBIH pecype|:DeKTpoHHOe yuebHoe
nocoGue / I'.H.IllenoBanosa. — Dnekrpou. aad. — Kpacnospek: KI'TY, 2006. — Pexum mocryna:
http://lib.krgtu.ru/pocobia.php?section=shelovanova - 3ara. ¢ skpana.

4. Ilenopanosa, I'. H. CoBpeMeHHBIC npobAeMbl JMEKTPORMKH : KpEeMHHEBas
3MEKTPOHUKA [DNeKTpPOHHBIH pecypc]: anekTpoH. yueb. nocobue / I'. H. IllenoBanosa. —
INeKTpoH. JIAH. - Kpacnosipck: KI'TY, 2006. - Pexum JOCTYTIA:

htip://lib.krgtu.ru/pocobia.php?section=shelovanova — 3arm. ¢ sxpata.

5. Hlenosanoga, I'/ H. ®usuyeckre OCHOBBI MEKPOIEKTPOHHKH : MeToz, ykas. o 1al.
paGoram Ne 1-7 ans ctysentos Hanpaeienwii 654300, 550700, 551100 / I''H. lllenoratosa ;
Kpachosip. roc. Texu. yH-1. - Kpacnospek : UITLL KI'TY, 2003. - 55 c. Yneno 5k3. B 616, — 88.

6. DU3HYECKHE OCHOBBI MHKPOMIEKTPOHHKH : yueG.-MeTom. nocobHe no nad. u
caMocTosT. pabotam Harp. noaret. 210100.62 «Dnekrponuka ¥ HaHoAnEKTpoHHKa», 211000.62
«KoHcTpyupopanue u TEXHOJIOTHA MEKTPOHHEIX cpenctTBy / CHG. deaepan. yn-1 ; cocr. T, H.
IenosaHosa. - KpacHospek : CCDY 2012, - 72 c. Uneao k3. B 0161, — 6.

7. Hocos 10.P. Ontosnektponnka: yuebuuk mms Byzos/ KO.P. Hoco. — M.: Paauno u
cBa3b, 2003. — 398 c. (M3panune 1989r. — uncio 3x3. B 6uda. — 3).

8. 3u, C. ®u3nka MOAYIPOBOAHUKOBBIX NPHOOPOR : B 2 T. / C. 34, — 2-e w3, nepepab. u
nor. — M. : Mup, 1984. - T. 1. - 456 ¢. : T. 2. — 456 c.

9. Bneiixmop, M. @usnka teeproro tena / 1. Bueiikmop. — M. : Mup, 1988. — 608 c.

10. Cyrano, T. Bsenenue B Mukposnektponnky / T. Cyrano, T. Hkoma,
E. Takaucu. — M. : Mup, 1988. - 320 c.

11. Cmur, P. [Tonynposoauuku / P. Cmut. — M. : Mup, 1982. — 560 c.

12. Karanos, M. W. Dnexrpousl, ponousl, Margonst / M. U. Karanos. — M., 1979. — 192

;i

13. Xepebuos, U. TI. Ocnopsr anextpornku / H. I1. KepeGuos. — 5-e 3., nepepab. u
pom. — J1. : Dueproaromusnar. Jlenunrp. ota-uaue, 1990, - 352 c. : u.

14. batymes, B. A. Dnextponnste npubopsl : yuel. mis Bysos / B. A. Bary-mes. — 2-¢
u3a., mepepab. u jgon. — M. : Beicmas wikona, 1980. - 383 ¢. : un.

15. Aymun, B. H. Dnextponnble npuGopbl: yued. Ans cTyAEHTOB By30B, 00YUaIOMWUXCS

no  cmei.  «Pammorexwmka» /B, H.  [dymun. - 3-e  m3a, nepepaG.
u aon. — M. : Dueprus, 1977. — 424 ¢. : un
16. Poccamo,  JIL Ousnueckas JNEeKTPOHHKA i MHKPO3JIEKTPOHHKA /

JI. Poccamo. — M. : Beicuras mkosa, 1991, — 352 c.

17. Tua, Y. MaTerpanbhpje cxeMpl: MaTepHaitst, 1pubopst, usrotosnenue / Y. Tun, [,
Jlakcon. ~ M. : Mup, 1985. — 504 c.

18. Xoposum, IT. MckyceTBO CXEMOTEXHHKH | mep. ¢ arn. @ B 3 1. T. 1 /
IT. Xoposnw, Y. Xun. — 4-e u3a., nepepab. n gom. — M. : Mup, 1993. — 413 ¢.: un

19. ITetpakos, O. M. Cosznanne ananorossix PSPICE-moneneit paguosnementos / Q. M.
ITetpakos — M.: U1 «PagnoCodrry, 2004, — 208 c.



20. Jlepunwredin, M. E. Bapwepbl (oT kpuctamia 1o HHTErpanbHoH cxemsl) / M. E.
Jlepunmreiin, I'. C. Cumun, — M. : Hayxa. . pen. gus.-mar. ., 1987, — 320 c.

?OHPOCBI K 3K3AMEHY MO PA3AEJY 1 «TEOPUS AINEKTPHYECKHX
LHETEH»

1. Omnpenenenute anekrpudeckoil uenu. MCTOYHUKH W 10TpedrTeNH
(npuéMHUKH) 3nmekTpHyeckoii sHepruu. Tok, HarpsoKeHHe, MOLLHOCTh, 3HEPIHs.
MexnyHapoanas cuctema enuuuu. [logosKHTeNbHbIE HalpaBleHHs. TOKOB H
HaIIpAXEHHUH.

2. Mneanu3upoBaHHEIC aKTHBHEIC 31eMeHTbI. MICTOUHMKHN TOKA 1 HCTOUHMKH
HanpsxeHus. BonbT — amnepHble xapakrepreTuky.

3. Mpaeanmu3vpoBaHHBIE I[ACCHBHBIE SITEMEHTEI JNEKTPUYECKOH LIenu.
[lapameTpe! 11eTn: conpoTUBIEHHe, HHIYKTHBHOCTD H 8MKOCTB.

4. PeabHble NacCHBHBIE 31€MEHTHI HICKTPHYECKOM LEMH M MX CXEeMb
3aMEIICHHS B PA3IHYHBIX IHAIIA30HAX YaCTOT HASATH3HPOBAHHBIMY 3JIeMEHTaMHU.

5. 3akousl Jlxoyns — JleHua, anekTpoMarHUTHOI HHAYKIMK, OMa. DHeprus
3NEKTPHUYECKOI0 H MAaTHUTHOTO MOJIEH.

6. O606wEnHbIH 3akon OMa

7. Iepsbrit 3akon Kupxroda. [TocneosarensHoe coeuHeH e 3IeMEHTOB.

8. Bropoif 3axon Kupxroda. Ilapannenshoe coeunenne 3neMeHTOB.

9. Yenorue nepeaun MaKCHMATLHOM MOIMHOCTH B 11EMH TTOCTOSHHOIO TOKA.

10. I"apmotunyeckue konebanus. MruoBeHHOe 3HaUYeHHeE, (haza, aMnaMTYy A8,
I®pHO[, YaCTOTa, YrI0Bas YacTOTa, Ha4YaIbHAas (a3a.

I1. DddextusHoe 3HAaueHMe rapMoHHYecKOro  Toka. Bektophoe
1300paKeHHE rapMOHHIECKHX DYHKLHIA. Bekrtopaas nuarpamma.

1Z. T'apmoHWYeckuft TOK B 1LIEMM C IOCIEOBATENbHBIM COCAMHEHHEM
SMIEMEHTOB.  TpeyroAbHMKH HaNpsOHKeHHH W CONPOTHBIEHMIA. Bektopuas
AHArpaMMa, pasHOCTh (a3 HAMPSXKEHUS U TOKA.

13. yansHsle nenu.

14. Tlpeacrapienne rapMOHHYECKUX GyHKUMH B KOMITeKkCHOH dopme.
KommnekcHas ammmutyna. PopMbl 3amucH KOMILIEKCHOrO YHCIA, Onepanuv nan
KOMIUIEKCHBIMH YHCIIaMH.

5. 3akoner Oma u Kupxroda B kommmekcHoit popme. Kommiekcusle
COMNPOTHBIEHHUS H MPOBOJIMMOCTH.

16. BxoiHble H IepeaTouHbIE TPOBOJUMOCTH H COIIPOTUBJICHUS.

17. VYcinosus mepenauu MakCHMANBHOM MOILHOCTH K Harpyske B IICHAX
nepeMerHoro Toxa. CornacosaHHas Harpy3Ka.

18. TIlocnemopatenbHslil xoneGarenbHbIit KOHTYp. XapakTepHCTUYECKOe
COTPOTHBICHHE I0CNE/I0BATENLHOIO KONebaTenbHOTO KOHTYpa. J0OpOTHOCTS.
DHepreTHyeckuit  cMbicn,  H0OpoTHOCTH.  MeTombi IKCMEPUMEHTA/TEHOIO
ONpe/IC/IeHHs TOOPOTHOCTH.

19.  BxoaHoe coNpoTHBICHHE MOCIELOBATENBHOIO  KONEGATENBHOTO
KOHTYPa, €r0 3aBUCHMOCTh OT YACTOTEI.




20. AYX u ®UX mocnesoBaTebHOIO KOHTYpA. M3bupatenbHocTs W nonoca
[IpoNyCcKaHHs  MOCNENOBAaTeNbHOIO  KOJIeDATeNbHOr0  KOHTYpa.  BnusiHue
BHYTPCHHErO CONPOTHMBIIGHHS [€HEPATOpa M CONPOTHBICHHS HArpy3kd Ha
M30UPATENEHOCTD N10C/IEI0BATENBHOTO KOHTYPA.

21. Pesonanc rtokos. [lapannensHblii KoJeGaTenbHbIH KOHTYp. Pexum
paboTbl KOHTypa InpH pe3oHaHce. BXOMHOE CONpOTHRIeHHE NapajleibHOTO
KOHTYpa TpH pe3oHaHCE. Buabl mapamiensHblX KkoneGaTelbHBIX KOHTYDOB.
Kosdpuumenr Bxmovenus.

22. Tlonoca NpomycKaHUs MApannenbHOro KoHTypa. Biusiaue Ha 110J10Cy
TIPOMYCKaHHA CONPOTHBIICHUS HArPy3KU.

23. apannenenelii  koneGaTenbHBIl  KOHTYp — Kak TpaHchopMaTop
COTPOTHBIIEHUH. Y CII0BYS IIONYYEeHHS MAKCHMANBHON MOIIHOCTH B KOHTYE.

24. Pe3onaHc B CHCTCME JIBYX CBSI3aHHBIX KOHTYPOB.

25. HacToTHbie XapaKTepPHCTUKH CBA3AHHBIX KOHTYPOB.

BOITPOCHI K 3K3AMEHY 110 PA3JIEJY 2 «JEKTPOHUKA»

1. 3oHHas TeopHus TBEpPHOro Tena M CTATHCTHKA HOCHTENCH 3apsa.
MeTannel, IM3NEKTPHKH W NOTYNPOBOAHUKH ¢ TOUKH 3PEHUS 30HHOIH TEOpHH.

2. DNeKTpOmpoBOJHOCTL MOIYNPOBOTHHKOB (COGCTBEHHas, npUMecHas).
Brusnue npumeceii Ha npouece 31eKTPOIPOBOIHOCTH.

3. I'enepauus u pekoMGHHaNHS HOCHTE el 3aps/a B IONYIPOBOIHUKAX.

4. Quddysus u npeitd HocuTesel 3apsaa B MOAYIPOBOAHUKAX.

5. IloBenieHHe MOMYNIPOBOAHUKOR B CHIIBHBIX HTEKTPHUECKUX MONSX.

6. Mexanusm ofpazoBaHus p# mepexoga, BLICOTA M LUMpHHA
NOTCHUHAIIBHOTO 6apbepa B PaBHOBECHOM COCTOSHHH.

7. p—1 [IEPEXOR B HEPABHOBECHOM COCTOSHHH, MEXaHH3M MPOTEKAHHS TOKA
[P MPAMOM  HaNpsKeHMM,  BOJbT—ammepHas — xapakTepucTuka (BAX)
HIeaTM3UPOBAHHOTO JHOA.

8. BAX peatthHbIX THONOB, p—n Tiepexoa mpu oGpaTHOM BKJTIOUEHHH,
MEXaHHU3MBI Tpo0os p-# iepexoaa (TYHHENbHbIH, TaBHHHBIH, TEIIOBOH ).

9. PasHOBMAHOCTH MONYNPOBOJHWKOBBIX [JHOOB: BHIIPSMHUTENBHEIE,
MMIyJABCHBIC, — BapuKambl,  CTa0WNMTPOHBI,  OOpalleHHble,  TYHHENbHbIE.
OcoBeHHOCTH KOHCTPYKLHIA, XaPAKTEPHCTUKH, TApaMeTPbl, MOEIH, NpHMEeHEHHE,

10. CtpyKrypa ¥ npuHUMI JeficTRAS GUIONAPHOTO Tpausuctopa (bT).

11. Cxemer Bxmouenus (03, OB, OK). Cratiueckue BAX 11 OCHOBHBIX
CX€M BKJIFOYEHHSI.

2. Pexxumb! pabotsr BT.

13. Manocuraansnsle 3xBUHBaeHTHEIE cXeMbl BT ([T~ u T—obpazusie).

14. Mogens D6epca—Mona.

15. Pabora BT B kifoueroM pesxime.

16. McTounuku cobcrBenHbIX ymMoB B BT U 1x onucadye.

17. Crpyxtypa M NpMHIMI AeHCTBHS QMOIHOTO M TPHOIHOLO THPHCTOPOB.
Xapakrepuctuku. [Tapamerpel. ITpaMenenye.



18. CrpykTypa M TpuHUMN JeHcTBHA cuMHcTopa. BAX. IapameTpsl.
IIpumenenne.

19. Knaccuduxanms nonessix tpansuctopos (I1T).

20. MeTannbl, AH3MEKTPHKH, MOMYNPOBOJHUKH TOI JAEHCTBHEM BHELIHMX
DJIEKTPUUCCKHX NoNed. DPPeKT Mo B MOIyNPOBOJHHKAX.

21. VYecrpoiictBo wu npuuuun peficteus T ¢ YOPAaRIAOINM  p—n
nepexofoM. [lapameTpel (conmpoTHBICHHe KaHama, HaNMpAKEHHE OTCEUKH,
KpytusHa). BAX B cxeMe ¢ 00LIMM HCTOKOM.

22. Mogenu IT ¢ ynpaBnaowmm p—» Mepexonom .

23. VeTpolcTBO W MpuHUMN AeicTBUS MJII1 — tpau3ucropos. Pexxumbl
pabotel. OCHOBHEIE cXeMbl BKIOUEHHUs. [lapameTpsr.

24. Ilonesrie Tpamsucropel ¢ Gapbepom Ilottku (IITLI). Ocobenuoct.
YHactoTtHsle cBoiictra [TTILI.

25. TlpuMenenye MoNeBBIX TPAH3HCTOPOB B CXEMAX YCHIICHHS.

Bpemst ipoBe/ieHHs BCTYIIMTEILHOrO HCITBITaHUS — 120 MHHYT.



