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ConepxkaHue NporpaMmal
(o muctumHe «Teopus Lemneit U AIEKTPOHUKA)

PA3JIEJ 1. TEOPUS DJIEKTPUYECKHX LENEXA

1.1. OcHOBHbIE MIOHSITHHA H 32AKOHbI JIMHEHHBIX YJIEKTPHUECKHX 1ieneH.
Onpenenenue  >IEKTpHYECKOH 1emd. VICTOYHMKM U MOTpeOUTENnu

aieKTpuveckord  sHepruu.  ToK,  HampsokeHWe,  MOIIHOCTb,  DHEPTHUs.
MexnyHaponnas cuctema efauHul. [lonoxurenpHOoe HampaBjieHHE TOKa U
HaIpsKeHUs.

Veanu3supoBaHHble  TMMAaCCHBHbIE  3JE€MEHTBI  JJIEKTPUYECKUX  LEMNeH.
OmnpenenieHue COMPOTUBIIEHHUSA, IPOBOJAUMOCTH, EMKOCTH H HHIYKTHBHOCTH.
EquHuiiel uaMepeHus. 3aBUCUMOCTH MEXy TOKOM, HaIlpsKEHUEM, MOIIHOCTHIO U
SHepruedl JUisl WAeaTM3UPOBAHHBIX ITACCHUBHBIX JJIeMEHTOB. JIuHelHble u
HeJlMHEWHble HIeaJu3upOBaHHBIC TMACCUBHBIE 3JIEMEHTHI. PeasbHble IaCCUBHEBIE
s7eMeHThI. CxeMbl 3aMelleHUs] peaJIbHBIX [TACCUBHBIX DJIEMEHTOB.

Waeanu3upoBaHHbIE aKTUBHbBIE 3J€MEHTHI. Maeann3upoBaHHbIE HCTOYHUKH
TOKa 1 HanpspkeHusA. CxeMbl 3aMelleHUs pealbHbIX HCTOYHHUKOB.

[Tonsitue 0 cxemax AIEKTPUUECKUX LETEN. CTpyKTypHBIE,
bYHKIIMOHATBHBIE, MPUHLIUIINAAIBHBIE U 3KBUBAJIEHTHBIE JJIEKTPUYECKHE CXEMBbI.
[TocnemoBaTeabHOE W TapajielbHOE COEIUHEHME [BYXIIOJIIOCHBIX DJIEMEHTOB.
BeTBb, y3€71 U KOHTYP 2JEKTPUUECKON CXEMBI

OcHoBHBIE 3aKOHBI dJIeKTpuueckoi nenu: Oma, Kupxroga, Ixoynsa-Jlenua,
3JIEKTPOMAarHUTHON MHIYKLUUU. DHEPrUs 2JIEKTPUYECKOTO ¥ MArHUTHOI'O ITOJIEH.

Knaccudukaiius 1emnei: TMHelHbIe, HEJIMHEWHbBIE U [IapaMeTPUYECKUe LIETIH;
LEMH ¢ COCPEMOTOYEHHBIMU U paclpefe/éHHbIMU MapaMeTpamu. PopMynrpoBKa
33724 aHaJIW3a U CUHTe3a 3JIEKTPUYECKUX LeIei.

1.2. OcHOBHBIE METOAbI pacyeTa JHHEHHBbIX JJIeKTPHYECKHUX Lenei.

[IpuBeneHue 1enedl K OMHOKOHTYPHBIM M JBYXy3J0BbIM. [loHsTue 00
SKBUBAJICHTHBIX IPeo0pa3oBaHUsX dleKTpudeckux ueneid. I[Ipeodbpasoanue
Y4acTKOB LeTel ¢ uAealu3upOBaHHBIMU HCTOYHUKaMU. [lepeHoCc HCTOYHUKOB.

[Tpumenerne 3akoHOB Kupxrodha ans aHanuza CIOXKHBIX — LEMe.
Mcnonp30BaHue TOIMOJOITMYECKUX MPENCTAaBICHUM IS ONpeNeSieHUs 4Yucia
HE3aBUCUMBIX YpaBHEHUMW, COCTABJIEHHBIX [0 II€PBOMY M BTOPOMY 3aKOHaM
Kupxroga. MeToabl KOHTYpPHBIX TOKOB M Y3JIOBBIX HampskeHHd. MatpuuHas
dbopma 3arucH y3/10BbIX U KOHTYPHBIX YPaBHEHHUH.

OcHOBHBIE TEOpPEeMbl TEOPUM DIEKTPUUECKUX LENed U UX PUMEHEHHE IS
aHanu3a. [lpuHoun HamoxeHus. Teopema KOMIIEHCALWU. Teopema 00
SKBHBAJICHTHBIX HMCTOYHHUKAX TOKAa U HampsokeHus.  [IpuHUMI AyalbHOCTH.
JlyanbHble uenu.

1.3. JluHeiiHble 7JJIeKTPHYeCKHe LeNH TMNPH TAPMOHHYECKOM
BO3/1eHCTBHH.

[Tonsitue o mepuoauyeckux mnpoueccax. [lepuon, yacrora. ['apmonudeckue
Kojiebanusi. MrHOBEHHOE 3HAUeHHe, TeKyllas M HadalbHas (a3bl, aMIUIUTYyAa,

(\S)



JacToTa U yIJIOBas yacToTa rapMoHHYecKuX KojebOanuid. CpenHee W
cpeHeKBaapaTHUecKoe (IeHcTByolIIee) 3HAYECHUs IEPUOAMIECKON (PYHKIIUH.

WpeanusupoBaHHble JIBYXITOJIIOCHbIE DJIEMEHTHI IIPH TAPMOHHYECKOM
BO3/IEHCTBUH. BpeMeHHbIe THarpaMMBbl TOKa, HANPSKEHU, MOLIHOCTH U DHEPrUH.

JluddepeHlnanbHble ypaBHEHHUs LENM IIPA TaPMOHHYECKOM BO3JCHCTBHH.
[IpeacraBiieHrde rapMOHUYECKUX (PYHKIHUH BPEMEHH C MOMOINBIO CHMBOJIMYECKHUX
BEKTOPOB Ha KOMIUIEKCHOW TIJIOCKOCTU. TeKylmiuil (MIHOBEHHbIH) KOMILIEKC,
KOMIUIEKCHAs aMILIUTY/a, KOMIUIEKCHOE JeHCTBYIOLIee 3HaYeHHe rapMOHUYECKUX
TOKa ¥ HanpsukeHust. [IoHATHE 0 MeToJe KOMILIEKCHBIX aMIuuTya. KomruiekcHoe
BXOJHOE CONPOTHBJEHHE ¥ TMPOBOAUMOCTb. 3akoHl Oma u Kupxrodpa B
KOMILIEKCHOU (popMme.

DHepreTU4ecKre COOTHOIICHHUS B IPOCTEHIINX LENAX NP IapMOHHYECKOM
BO3JelCcTBUMA. MrHOBeHHas, CpefHssi (aKTHBHas), peaKTUBHAs U KOMILIEKCHas
MOIIHOCTH. TEeXHUKO-3KOHOMHYECKOe 3Ha4yeHHe TIOBBIIIEHNs KodhdulreHTa
MouIHocTH. bamanc MmomHocTel. CornacoBaHhe UCTOYHUKA CUrHAjIA ¢ Harpy3Koi
0 KPUTEPHSIM MaKCHMyMa IepeJaBaeMoil CpelHel MOIIHOCTH U Kod(pduuuenTa
MOJIE3HOTO NEHCTBHUS.

WHIyKTUBHO-CBSI3aHHbBIE LIEIH MIPH rapMOHUYecKoM BozjeicTeuu. [lousartue
0 B3aMMHON HHIYKTUBHOCTH. COOTHOILEHHUS MEXIYy MIHOBEHHBIMHM 3HAYCHHAMH
TOKA W HampsHKEHHs B CBSI3aHHBIX HWHIYKTHBHOCTAX. IIpuMeHeHue Meroma
KOMITJIEKCHBIX ~ aMIUTMTYJ [ aHajiu3a UHIYKTUBHO-CBSI3AHHBIX  IIETei.
Bapuomerp ¢ mepeMeHHOM B3aUMHOM  HMHIYKTHBHOCTEIO. JluneitnpIi
tpancdopmarop. CBoicTBa UaeanbHOro TpaHcdopmaropa. IloHaTHe 0 peanbHBIX
TpaHchopmaTopax.

1.4. Pe3onaHcHbIe (KoJieDaTe/IbHbIE) LeIH.

[TocnemoBarenbHbI  KoJebaTenbHbI KOHTYp. lloHsiTue O pe3oHaHCce
HanpsoKeHWi. Pe30HaHCHAs dYacToTa, XapaKTepUCTUYECKOe COIPOTUBIEHHE H
TOOPOTHOCTH TIOCIEOBATENILHOIO KOJIeOATeIbHOTO KOHTYpa. DHEpreTH4ecKue
COOTHOIIIEHHs] Ha PE30HAHCHOW 4YacToTe. DHEepPreTHYeCKUH CMBICI JOOPOTHOCTH.
BxomHble U mepeaaTOUHbIe XapaKTEPUCTUKU MOCIIeI0BATEIbHOIO KO1e0aTeIbHOrO
KOHTypa. M30upareqpbHOCTh U MOJ0Ca NPOMYyCKaHUsA. BiusHUEe CONPOTHUBICHHS
Harpy3Kd ¥ BHYTPEHHETrO COMPOTUBIICHUS MCTOYHHMKA CHUTHAJIA HAa U30MpaTebHbIE
CBOMCTBA KOHTYpA.

[TapannenpHbiii KonedaTenbHbId KOHTYp. Pe3oHaHc TokoB. BxonHbeie u
nepelaTovYHble  XapaKTepUCTUKH. [lapansenbHble  KOHTYpbl € HENOJHBIM
BKJIFOYEHHEM HHAYKTHBHOCTH U éMKOCTH. [lapaienbHblil KoaebaTeIbHbIH KOHTYP
KaK COorIacyrolui TpanchopMaTop. IIeMeHThl Ko1edaTreJbHOro KOHTypa.

Cesi3aHHBIE KojeOaTenbHble KOHTYPbl. BUIBI CBSA3M, CONPOTUBICHUS CBSI3H,
KoapdunmeHT cBsa3u. OOOOUIEHHAs cxema 3aMeILEHHs CBS3aHHBIX KOHTYPOB.
BekTopHble AUAarpamMMbl. DJHEpPreTU4ecKrue COOTHOLIEHUs. Pe3oHaHCHbIE KpUBEIE,
MOJI0Ca MPOITYCKAHHS CUCTEMbI CBSI3aHHBIX KOHTYPOB.

PA3JEJI 2. 9JIEKTPOHHUKA

2.1. Kpucramiuyeckasi CTPyKTypa TBepAbIX TeJl.
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Pojib 37€KTPOHHMKH B Pa3BUTHU COBPEMEHHOrO OOMIECTBA M HAMpaBIICHUS
pasBUTHS JIeKTPOHUKU. KpaTKue HcTopudyecKre CBeIeHUS.

KpucTannudeckass CTPYKTypa TBEpIBIX Tell, MHAeKCchl Muiiepa, neextsi
KPUCTAIITUYECKON PELIETKH.

2.2. 3onHas TeopHsi TBEPIOTO TeJIa H CTATHCTHKA HOCHTE/IeH 3apsija.

30HHAas TEOpHsI TBEPJOrO Tejla U CTATUCTUKA HOCUTenel 3apsja. MeTabl,
JUAIEKTPUKH H TIOTYITPOBOIHUKU C TOUKH 3peHHsl 30HHOU Teopur. CoOCTBEHHBIE
¥ [IPUMECHBIE MOTYIMPOBOAHUKY. ['eHepalus U peKOMOMHALMs HOCHTENer 3apsijia
B [OJIy[IPOBOJHHUKAX.

2.3. SIB1eHus mepeHoca B TBEPAbIX Tejlax.

DEKTPOTPOBOHOCTE TBEPABIX Tel. DJIEKTPOIPOBOJHOCTH METAIOB U
IMDJIEKTPUKOB ~ —  DJIEMEHTapHOe  MpeACTaBIeHHE.  DJIEKTPOIPOBOIHOCTH
noaynpoBoaHuKoB. Juddys3us u nperid Hocutenel 3apana B MOJYNPOBOJIHUKAX.
VpaBHeHHEe HENpPepbIBHOCTU. SIBI€HHMS B CHIIBHBIX JJIEKTPUYECKUX IOJIAX.
TepMoaneKkTpruecKkre U ralbBaHOMarHUTHEIE SBJIECHUS B IIOJIYIIPOBOAHHUKAX.

2.4. D1eKTPOHHO-ABIPOYHBIH Mepexo.

DIeKTPOHHO-ABIPOYHBINA Mepexoa. MexaHusM o0pa3oBaHUs p—n-Tepexoa,
BHLICOTA M IIMPUHA TOTEHLUUAIBHOIO Oapbepa B pPAaBHOBECHOM COCTOSHHH.
HepaBHOBECHOE  COCTOSIHHE, MEXaHHU3M [POTEKaHUs TOKa TMpUH  IPIMOM
HATpsOKEHWH, BOJbT-aMIlepHas XapakTepuctuka (BAX) wuneanusupoBaHHOro
nuona (popmyna Ilokman), p—n-riepexol Ipu oOpaTHOM BKIIFOUEHHUH, MEXAHU3MBI
po6ost p—n-nepexona (TyHHENIbHbIH, JABUHHbIH, TEIVIOBOK ).

2.5. llonynpoBOAHHKOBbIE THOABI.

Pa3HOBHUIHOCTH MOIYNTPOBOAHUKOBBIX JTHOIOB.

BoInpssMUTeIbHBIE  MOJYIIPOBOJHUKOBBIE  AUOMABI.  XAPAKTEPUCTUKU U
napamMeTpbl. BiusHHE BHEIIHMX YCIOBHM Ha XapaKTepUCTHKH M IapaMeTphl.
PabGouuii pexxuim Ha MOCTOSSHHOM TOKe. [IpuMeHeHre NUONOB Ui BBIIPSMIICHUS
NepeMEeHHOT0 ToKa. MoieTi BBIIPSIMUTEIbHBIX JUOLOB.

CTaOUIUTPOHBI: XapaKTePUCTHKH, [TapaMeTpbl, IPUMEHEHHUE.

OOpaineHHble  AMOJBI, BapHKambl, HMITyJbCHble AUOAbl. (OcoOeHHOCTH
KOHCTPYKLIHUM, XapaKTEPUCTUKHU, [TApAMETPbI, IPUMEHEHHE.

[TpuGoper ¢ oOTpULATENBHBIM IU(DPEepeHIHATBHBIM  CONPOTHUBIEHUEM.
TyHuHenbHble nuOAbI. XapaKTepUCTUKHU. [IpuMeHeHne TyHHEIBHBIX JUOIOB IJIA
ycunenuss CBY-kone0anui.

Juonel ['anna. I'enepauus CBY-konedanuit B fuonax ['anHa.

2.6. bunoJisspHbie TPAH3HCTOPHI

CTpyKTypa U NpHHIUN AeHCcTBUS OumnossipHoro Tpanizuctopa (bT). Cxembr
BkiroueHus (0D, Ob, OK). Craruueckue BAX u nmapaMeTpbl [Jisi OCHOBHBIX CXeM
BKJIFOYEHHUSI.

Pexumbl paboThl OUMOJISIPHBIX TPAH3UCTOPOB.

[Tousitue o knaccax ycunenusi. Padora BT B kroueBoM pexnme.

BnausiHue BHEMIHUX YCJIOBUW Ha XapakTepuCTUKH U mapameTrpbl bT.
[IpoGnema crabunusauuu padbodeldl TOUKU U YCUICHUA.

Hctounuku coOctBeHHBbIX yMoB B bT. Mogenu BT. ManocurnaibHbie
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SKBUBaJeHTHBIe cxeMbl BT. Monens Doepca — Mosua. [loHsATHE O HETMHEHHBIX
moiensx BT 1 BEICOKMX U CBEPXBBICOKHX YacTOT.

2.7. Tupucropsl.

CTtpykTypa ¥  TIPUHUMI  JEWCTBHA  THUPHCTOPOB K CHMHCTOPOB.
Xapaktepuctuku. I lapamerpsl. [Ipumenenue.

2.8. TToJieBble TPAH3HCTOPHI € YIPABJISIIOIIHM P-N-NepPexoa0M.

Knaccudpukauuss monesbix tpamsuctopos (IIT). Tlpunuun nedcrBus
nonesoro tpansuctopa. CTpykrypa u npuHuun aerctsus [IT ¢ ynpasnstouum p—
n-nepexojoM. Cratuueckrie BAX u mapameTpsl B cxeme ¢ 0OIIMM HCTOKOM.

2.9. KonTakTt MeTaJlI-AH3JIeKTPUK-II0JyIPOBOAHHK. MIII-
TPAH3HCTOPBHI.

Dddext monst B momynpoBoaHukax. CTpykTypa u npunuun geictsus MJIT-
tpansuctopa. Cratudeckrie BAX 1 mapameTpsl B cXeMe ¢ 0OLIUM HCTOKOM.

2.10. Konrakt MeTa/1-nojynpoBoaHuk. IloseBble TpaH3HCTOPHI ¢
oapsepom LHoTTKH.

30HHAas DHepreTHYeckas auarpaMma KOHTAaKTa MeTaJlI-NOYIIPOBOAHUK.
Omuueckuii koutakT. bapeep IlotTku. duoast lorTtku. CTpyKTypa U IPUHLIMII
neiicteus noseBoro Ttpauzucropa c¢ OapeepoM Illortku (IITIH). Cratuyeckue
BAX u mapameTtpbl. OCOOCHHOCTH.

Mopenu noJieBbIX TPAH3UCTOPOB.

2.11. ®oTodeKTpHYeCcKHe H U3JIy4YaTe/IbHbIe NPHOOPLI

['eHepanust ¥ peKoMOUHALMSI HOCUTENEH 3apsia B IOJYIIPOBOAHHMKAX IMOJ
neiictBueM wu3aydeHusi. DoToconmpoTuBiIeHUs, (HOTOAUOABL, (OTOTPAH3UCTOPHI,
ONTPOHBI: XapaKTEPUCTUKH, [TapaMETPbI, IPUMEHEHHE.

'eTeponepexonpl. 30HHAas  MOJAEAb M  HMHKEKLHMOHHBIE  CBOHCTBa
reteporiepexoqoB. [Ipubopel Ha OCHOBE TIeTeponepexoJ0B: CBETOAMO/BI,
MOJTyTIPOBOHUKOBBIE Ja3ephbl, (POTOIIEKTPUIECKUE IPUEMHHKHU.

2.12. Tepmope3ucTopbl

TepMHUCTOPBI MPSAMOTO TOIOTPEBa, OOJOMETPBI, TEPMHUCTOPHI KOCBEHHOTO
MOJIOrPeBa, MO3UCTOPBI: XapaKTEPUCTUKH, [TapaMeTpPhl, IPUMEHEHHE.

2.13. llorynpoBOAHUKOBbIE TEPMO3JIEKTPHYECKHE YCTPOHCTBA

TepmoaneKkTprudecKiHe reHepaTopbl, XOJOJAWJIBHUKH M TEIUIOBbIE HACOCHI:
MPUHLMI 1€HCTBUS, KOHCTPYKLUH, IPUMEHEHHE.

2.14. IloaynpoBOAHHKOBbIE FaJIbBAHOMATHUTHbIE MPHOOPHI

[IpeoOpazoBaTenu Xounna, MarHUTOPe3UCTOPHI, MarHuTOAUOIbI,
MarHUTOTPAH3UCTOPBI: MPUHLMI  JEHCTBUS, XapaKTEPUCTUKH, TapaMeTphl,
pUMEHEHUE.

2.15. IlepcnekTHBBI  pa3sBUTHS  TBEepPAOTEJbHOH  3JIEKTPOHHKH.
HanodekTpoHHKA — HCTOPHYECKHH 3TAall pPa3BUTHS J1eKTPOHUKH

[lepcrieKTUBBI pa3BUTHSA TBEPAOTEIBHON IMEKTPOHUKH. PU3HUEeCcKHe OCHOBBI
HAHOXJIEKTPOHUKH. TexHonoruueckue 0COOEHHOCTH dbopmupoBaHUs
HAHOCTPYKTYP. DIeMEeHThl HAHOIEKTPOHHUKH.
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backakos. - 4-e u3a., nepepa0. u goi. - M. : Beicinas mkomna, 2003. - 462 ¢. Koam4ecTso k3. B
onod.. — 13.



4. TeopeTHYeCKHE OCHOBBI OJIEKTPOTEXHHKH : B 3-X T.. YueO. mna Bysos / K.C.
Jlemupusan, JL.P. Heiiman, H.B. KopoBkun, B.JI. Yeuypun. - 4-e¢ wm3m., JOM. JUIs CaMoCT.
m3ydenus kypea. - CIIG. : ITutep, 2003. KonueeTso 5K3. B 6101, — 9.

5. Kacarkun, A. C. DIeKTpOTEXHHKA @ YUCOHHK JUIsl CTYAEHTOB HEDJICKTPOTEXH. CIICLI.
By30B / A. C. Kacatkun, M. B. Hemuos. - 10-¢ u3., ctepeotur. - M. : Akazemus, 2007. - 539 c.
KoanvecTBo 3k3. B 6161 — 294 5K3.

6. bamapun, C. A. Teoperndeckne OCHOBBI SICKTPOTEXHUKU. TeOpHs 3IEKTPUYECKUX
Hernel | JIEKTPOMAarHATHOTO Mo © y4ed. mocodue aist By3os / C. A. bawapun, B. B. ®enopos.
- M. : Akanemus, 2004. - 304 ¢. KosimyecTBO K3, B 0H0I. — 2.

7. Benpunies, B. . OcuHoBbl Teopun memnei : mad. npaktukym / B. M. Benpunues ;
Kpacuosp. roc. texH. yH-T. - Kpacnosipck : MIIL[ KI'TVY, 2005. - 140 c. Kosm4ecTBo 3K3. B
oo — 217.

8. Yerpoiictea CBY u antenHs! : yueOHuK s By3oB / [[. V. Bockpecenckuit [u ap.] ;
pen. JI. . Bockpecenckuii. - 3-e uzn. - M. : Paguorexnuxka, 2008. - 384 c. Kosm4ecTBo 5Kk3. B
ono.r. —73.

9. 3epuos, H. B. Teopust pannorexnuueckux neneit / H. B. 3epnos, B. I'. Kapnos. - 2-¢
u31., nepepad. u gom. - JI. : Dueprus, 1972. - 816 c¢. Koin4yecTBo 3k3. B 6u6.1. — 11.

10. ITpsaummakoB, B. A. DnexkrtporexHuka 1 TOD B mpuMepax M 3agayax : IPaKT.
nocobue / B. A. Tlpsuumaukos, E. A. Tletpos, 0. M. Ocunos. - CI10. : KOPOHA npunt, 2003.
- 334 ¢. + 1 o ru6. quck. Kosm4ecTso 3k3. B 6moa. — 11.

11. Pexyc, I'. I'. OCHOBBI 3JIEKTPOTEXHUKUA U 3JIEKTPOHUKHU B 3a/1a4ax C PEUICHUAMU :
yueb. mocodue aist By3oB / I'. I'. Pekyc. - M. : Boicmmas mkoma, 2003. - 343 ¢. Ko4yecTBo 3K3.
B OmoJ. — 1.

12.TOCT 11326.1—-79 —11326. 92 — 79. KaGenu paauo4acToTHBIE.

13. CTO 4.2-07-2010. Cucrema MeHeMKMeHTa KadecTBa. OOmme TpeOoBaHUS K
MOCTPOCHHIO, H3IOKEHUIO U O(GOPMIICHUIO JOKYMEHTOB Y4eOHOW W HAyuyHOH JesTelbHOCTH /
pazpad. : T. B. Cunpuenxko, JI. B. benomanko, B. K. Mnagenuesa, M. W. I'ybanosa. — Baen.
Brepsbie 09.12.2008. — Kpacnosipek : UTTK COVY, 2010. — 47 c.

JIMTEPATYPA K PASAEJY 2 «JIEKTPOHHUKA»

OcHoBHas JuTepaTypa

1. Mapronmun B.M. ®usuueckre OCHOBBI MHKPOAIJICKTPOHHUKH: yUeOHUK /i BY30B /
B.U.Mapromun, B.A.)XKa6pes, B.A. Tynuk. — M.: Akagemus, 2008. — 395 c. Yucmo k3. B 6101,
- 11.

2. 'yproB B.A. TBepaoTenbHas 3/IeKTpoHUKA: yueOHOe rmocobue it By3oB/ B.A.I'ypToB.
— M.: Texnocdepa, 2008.—510c. Hnemao 3k3. B 6ud.1. — 2.

3. TlaceiakoB B.B. I[lonynpoBoJHHKOBbIE TPUOOpBLI: yuyeOHOE TOocoOHWe i BY30B /
B.B.IlaceiakoB, JI.LK.Yupkun. — CI16.; M.; Kpacnonap: Jlaup, 2009. — 479 c. Uneao 3K3. B
onor. — 3.

4. Dnextponuka [Teker] : xoncnekt nekuuit / H. M. Eropos ; Cub. denepan. yH-T. -
Kpacnospcek : UITIK COVY, 2008. - 322 ¢. Komm4yecTBo 3K3. B 010.1. — 5.

5. lllenoBanosa, I'. H. ®usnyeckne oCHOBBI MUKPO3IEKTPOHUKH. [lomynpoBoaHHKOBEIC
reTePOCTPYKTYPBl B MHKpPO- W HAHOWIEKTpoHHMKe : y4eO. mocobwe / I'. H. IllemosanoBa :
Kpacnosip. roc. Texs. yu-T. - Kpacrospck : UIIL[ KI'TY, 2005. - 175 c. Unedo 3k3. B 61o1. —
74.

6. [laceinkoB, B. B. [IlomynpoBoanukoBele mnpuOopsl : y4eO. a1d1 By30B /
B. B. [Tacwemkos, JI. K. Yupkun. — 6-¢ u3a., crep. — CII6. : Jlanb, 2002. — 480 ¢. KoanvecrBo
3K3. B 0m0J1. — 93. (M3nanus 2003r. — 3 3k3., 1 2006r. — 3 3Kk3., 2009r. — 3 3K3.)



7. Edumos, M. E. OcnoBel MmuKpodnektponnku : yued. / W. E. Edumos,
U. 1. Ko3bIps. — 3-€ u3., crep. — CII6. : M3narensetso «Jlamby, 2008. — 384 c. KosmmecTBo 9K3. B
ouoJ, — 142,

JonoaHuTeIbHASA JHTEPATYPa

1. Jlparynos, B. I1. OcHOBBI HaHO/IEKTPOHKKH : yued. nocodue / B. I1. [lpa-rynos, W. I'.
HemspectHslit, B. A. I'puauun. — HoBocuOupek : M3x-so HI'TY, 2006. — 494 ¢. Koanvecrso
IK3. B 0101 — 10.

2. Illemosanosa, I'. H. CoBpeMeHHble MpOOJEMBI 3JIEKTPOHUKH : KpPEMHHEBAs
snexTpoHuka: yued. nocobue / I'. H. lllenoBanoBa; KpacHosp. roc. Texn. yH-T. — KpacHospek:
UITII KI'TY, 2006. — 176 c. Yneso 3k3. B 0101 — 95.

3. llenosanosa, I'.H.®u3ndyeckre OCHOBBI MHUKPO3JIEKTPOHUKH. [l0aynpoBOIHHKOBEIE
reTepoCTPYKTYPhl B MUKPO- U HAHOIJIEKTPOHHUKE [DIeKTPOHHBIH pecypc]:DIeKTpOHHOE y4eOHOe
nocobue / I'.H.Illenosanosa. — DaektpoH. gaH. — KpacHospck: KI'TV, 2006. — Pesxum nocrymna:
http://lib.krgtu.ru/pocobia.php?section=shelovanova — 3ari. ¢ skpaHna.

4. IllenoBanosa, I'. H. CoBpeMeHHble MpoOJEMBbl DJIEKTPOHUKH @ KpEMHHEBas
SJIEeKTPOHMKA [DIEeKTpOHHBIH pecypc]: amekTpoH. y4eO. mocobme / I'. H. Ilemosanosa. —
DJIEKTPOH. JIaH. - Kpacnospek: KI'TY, 2006. — Pexum JIOCTyMa:

http://lib.krgtu.ru/pocobia.php?section=shelovanova — 3ari. ¢ sxpaHa.

5. lllenoBanosa, I'/ H. ®usnyeckne OCHOBBI MUKPOIJIEKTPOHUKH : MeToa. yka3. mo nad.
padoram Ne 1-7 mnst crynenTtoB Hampasiaenuit 654300, 550700, 551100 / I'.H. [lenosaHosa ;
Kpacuosp. roc. texs. yH-T. - Kpacnospcek : UL KI'TV, 2003. - 55 ¢. Ynco 3k3. B 6101, — 88.

6. OusHyeckhe OCHOBBI MHKPOAICKTPOHHKH : yded.-MeToA. mocobue mno Jjad. H
camocToaT. padotam Harp. moarot. 210100.62 «D1eKTpoHUKA U HaHO3AEKTpoHKKay», 211000.62
«KOHCTpYHUpOBaHHE M TEXHOJIOTHS 3JIEKTPOHHBIX cpeacTB» / Cub. denepan. yH-T ; coct. I'. H.
[IlentoBanoga. - Kpacuosipck : COVY, 2012. - 72 ¢. Yneno 3k3. B 6u6.1. — 6.

7. Hocos 1O.P. Onrosnexrponuka: yuyeOHuk ast By3os/ FO.P. Hocos. — M.: Paguo u
cBs13b, 2003. — 398 c. (U3xanue 1989r. — yuciio k3. B 0H0I. — 3).

8. 3u, C. dusnka monynpoBOAHUKOBBIX MpHOOpoB : B 2 1./ C. 3u. — 2-e u3a., nepepad. u
gor. — M. : Mup, 1984. —T. 1.—-456¢.; T.2.-456 c.

9. brietikmop, /1. ®usuka tBepaoro tena/ JI. breiikmop. — M. : Mup, 1988. — 608 c.

10. Cyrano, T. Bgeemenue B wmukpodiektponuky / T. Cyranmo, T. MHWkowma,
E. Takoucu. — M. : Mup, 1988. — 320 c.

11. Cmurt, P. Tlonynposoauuku / P. Cmut. — M. : Mup, 1982. — 560 c.

12. Karanos, M. W. Dnextponsl, ¢poHoHbl, MarHoHEI / M. . Karanos. — M., 1979. — 192

c.

13. Kepebuos, U. I1. Ocnossl rnextponuku / U. I1. XKepebuos. — 5-¢ uzn., nepepad. u
nor. — JI. : Dueproaromuzaar. Jlenunrp. ora-uue, 1990. — 352 ¢. : ui.

14. batymes, B. A. Dnextponnsie mpuOopsI : yued. 11 By3oB / B. A. bary-mes. — 2-¢
u31., nepepad. u gomn. — M. : Beiciuas mkomna, 1980. — 383 c. : uin.

15. IynuH, B. H. DnektponHbsie mpuOopbl: y4ed. s CTYJACHTOB BY30B, 00YUYaAOIINXCS

no cren.  «Pagmorexnuxka» /  B. H. Jymun. -  3-e  wu3n.,  mepepad.
u fom. — M. : Dueprus, 1977. —424 c. : un.
16. Poccano, JL. Ousuyeckas AJIEKTPOHHUKA u MHKPOIEKTPOHUKA /

JI. Poccapno. — M. : Bricmag mkoia, 1991. — 352 c.

17. Tunn, Y. VHaTerpanbHble cXeMbl: MaTEpUAIIbl, TPUOOPHI, u3rotornenue / Y. Tumm, .
Jlakcon. — M. : Mup, 1985. - 504 c.

18. Xoposun, II. HckycetBo cxemorexHuku : mep. ¢ aura : B 3 1. T. 1 /
[1. Xoposun, Y. Xuni. —4-e uza., nepepad. u gomn. — M. : Mup, 1993. — 413 c. : un.

19. Ilerpakos, O. M. Co3znanue anamoroBbix PSPICE-mopeneii paamnonmementos / O. M.

[Terpaxkos — M.: UIT «PagroCodt», 2004. — 208 c.



20. Jlepunmteiin, M. E. Bapepepsl (0T Kpucrtamma 10 HHTerpanbHOH cxemsl) / M. E.
Jlepunmrreii, I'. C. CumuH. — M. : Hayka. ['1. pen. ¢pu3z.-mar. murt., 1987. — 320 c.

BOITPOCHI K DK3AMEHY IO PA3JAEJY 1 «TEOPUS SJIEKTPHYECKHX
IENEN»

1. Omnpenenenue osnekrpudeckod uend. lcrounmkun u  noTpeburenu
(MpuEMHHUKH) IJIEKTpUUECKON 3Hepruu. Tok, HaNpsiKeHHe, MOLIHOCTb, dHEPIHSL.
MexayHnapoaHas cucreMa eIuHHUL. [lo/I0XKUTENbHbIE HalpaBI€HUs TOKOB U
HaIpsKEHUH.

2. Uneanu3upoBaHHble aKTUBHBIE 3J1eMEeHTHI. FICTOUHHMKY TOKA U HCTOYHUKH
HarnpsikeHus. BolbT — aMIlepHbIe XapaKTEPUCTUKH.

3. MWpeamu3upoBaHHbIE MACCUBHBIE JJEMEHTBI JJIEKTPUYECKOH  LIEITH.
[TapameTpsbl IeTH: CONPOTUBIIEHHE, HHIYKTUBHOCTh H EMKOCTb.

4. PeabHbIe TACCHUBHBIE 3JIEMEHTBI JJIEKTPUYECKON LENH U HX CXEMBI
3aMeIleHHUs B pa3IMYHbIX JUaNa30Hax 4acTOT UACAIU3UPOBAHHBIMU DJIEMEHTAMH.

5. 3akonsl Ixoyns — JleHna, 31eKTpOMarHUTHOM MHIyKUud, OMa. DHeprus
AIEKTPUYSCKOrO0 U MATHUTHOTO TOJIEH.

6. O600meEnHbIHN 3aKk0H OMma

7. Iep.eiii 3axoH Kupxroga. [TocnenoBaTenpHoe coeIUHEHUE IIEMEHTOB.

8. Bropoii 3akon Kupxroda. [TapanienbHoe coeTMHEHHE TI€MEHTOB.

9. YcnoBue nepeadyd MaKCUMAJIbHON MOILTHOCTH B LEIU ITIOCTOSTHHOTO TOKA.

10. Tapmonundeckue Konedanus. MrHOBeHHOe 3HaueHue, (asa, aMIUTUTY 1A,
[EPUOJI, 9aCTOTa, YIJIOBask YacToTa, HayajabHas ¢asa.

11. DddexkTuBHOE 3HAYEHHE TapMOHUYECKOro Toka. BekrtopHoe
H300pakeHre rapMOHMYECKUX (PyHKIMH. BexkTopHas quarpamma.

12. l'apMOHMYECKHH TOK B LENM C IIOCIEIOBATEIbHBIM COEJUHEHUEM
3JIEMEHTOB. TpEyrolbHUKM HANpsOKEHUH M CONpOTUBIEHUN. BekrTopHas
auarpamma, pa3HocTh a3 HampsiKeHHs U TOKa.

13. JlyanbHble Henu.

14. TlpencraBrieHne TapMOHHYECKHUX (GYHKIUMH B KOMIUIEKCHOM (hopme.
KommtekcHas ammnutyna. @opMbl 3anucu KOMIUIEKCHOro uuciaa. Onepanuu Haj
KOMILIEKCHBIMHW YUCIaMHU.

15. 3akousl Oma u Kupxroda B komrmuiekcHoit dopme. KomrmiekcHbie
COINPOTUBIIEHUS U TPOBOJUMOCTH.

16. BxoaHble u nepegaToYHble TPOBOJAUMOCTHA U COMTPOTHUBIIEHHUSI.

17. YcnoBus mepenadyd MaKCHMajdbHOM MOIIHOCTH K Harpy3ke B LEMsx
nepemMeHHOro Toka. CorjaacoBaHHasi Harpy3Ka.

18. TlocnemoBaTenbHbI KojieOaTeNbHBIA KOHTYpP. XapaKTEePUCTHYECKOE
COTIPOTHBJICHHE TIIOCJIEI0BATEIBHOIO KosiedareabHOro KoHTypa. JoOpOoTHOCTS.
DHepPreTUYecKUit  CMBICT  JTOOPOTHOCTH.  MeToabl  IKCIEPHUMEHTATBLHOTO
orpeieseHus JOOPOTHOCTH.

19. BxosaHoe CcONpOTUBJIEHHE IIOCJIEIOBATENILHOIO  KOJeOaTeIbHOTO
KOHTYpa, €ro 3aBUCUMOCTb OT YaCTOTHI.



20. AUX 1 ®UX nocneoBaTelbHOr0 KOHTypa. M30upaTenbHOCTh U MMojIoca
MpoNycKaHus  TOCJIENOBATEIbHOIO  KojledaTenbHoro  KoHTypa.  BumsHue
BHYTPEHHErO COIPOTUBICHUS TE€HEepaTopa MW COMPOTHBICHUS HArpy3KW Ha
H30MpPaTENBHOCTD [10CJIE10BATENILHOTO KOHTYpA.

21. Pesonanc TtokoB. [lapajuienbHbld KojeOaTeNbHBIH KOHTYp. Pexum
paboOTel KOHTYypa IIpH pe3oHaHce. BxoaHoe cONpOTHBIIEHHE MapailelIbHOIo
KOHTypa Ipd pe3oHaHce. Bumpl mapanienbHbIX KoJeOaTelbHbIX KOHTYPOB.
Koaddumuent BrinoyeHus.

22. Tlonoca mpormyckaHUsl MapajuleIbHOrO KOHTypa. BiusHue Ha mosocy
MPOIYyCKaHHUs COMIPOTUBIIEHUS HArPYy3KHU.

23. TlapamnensHblii  KOJeOaTeNbHBIH KOHTYp Kak TpaHC()OpMaTop
COTPOTHUBIICHHMA. Y CIIOBHUS MOJYyYeHUSI MAKCUMaJIbHOM MOLIHOCTH B KOHTYpE.

24. Pe3oHaHC B cUCTEME JBYX CBSA3aHHBIX KOHTYPOB.

25. YacTOTHBIC XapaKTePUCTUKHU CBSI3aHHBIX KOHTYPOB.

BOIMTPOCHI K DK3AMEHY 110 PA3AEJY 2 «QJEKTPOHUKA»

1. 3oHHas TeopHusi TBEPIOrO Tejla W CTATUCTHKA HOCUTEIEH 3apsna.
MeTasibl, TUAIEKTPUKHU U TIOJYTTPOBOAHUKH C TOYKH 3PEHHUS 30HHON TEOPHH.

2. DIEeKTPONPOBOJHOCTh MOJYNPOBOJHUKOB (COOCTBEHHAs, MPUMECHAs).
BrnusiHue mpuMeceit Ha mpouece 2JAeKTPOIPOBOAHOCTH.

3. lenepanus 1 peKOMOUHALMS HOCUTeJIEH 3aps/a B MOJIyTIPOBOJHUKAX.

4. Tuddyszus u apeiid HocuTesneH 3apsiaa B MOTYIPOBOJHUKAX.

5. INoBemeHHE MOTYTPOBOAHUKOB B CHJIBHBIX SJIEKTPUUYECKUX TTOJISAX.

6. MexaHusMm o00pa3zoBaHUsS p—n [epexoda, BbICOTA M  ILIHPUHA
MOTEHIIHATBHOTO 0apbepa B PABHOBECHOM COCTOSIHUH.

7. p—n Tepexo]l B HEPAaBHOBECHOM COCTOSIHUU, MEXAHU3M MPOTEKaHHUSA TOKA
npy  TpSIMOM  HampsDKeHWH, — BoJibT—amIiepHas — xapakrtepucthka (BAX)
UeaIN3MPOBAHHOIO THO/IA.

8. BAX peanpHBIX OUOAOB, p—7 IEpexol] MpU OOpaTHOM BKIKOUECHHUH,
MEXaHHU3MbI PO00s p-1 Tiepexoaa (TyHHEIbHbIN, TaBUHHbBIN, TETJIOBOM ).

9. Pa3HOBUAHOCTH MOJIYIIPOBOJHHMKOBBIX [JQHOJOB: BBIIPSMUTENbHBIE,
UMITYJIbCHBIE,  BapUKalbl,  CTAaOWUJIUTPOHBI,  OOpAlICHHbIe,  TYHHEJbHBIE.
Oco0eHHOCTH KOHCTPYKLHM, XapaKTepUCTUKHU, TapaMeTpbl, MOJEIH, IPUMEHEHHE.

10. CtpykTypa u IpUHLUI AeHCTBUS OunonspHoro Tpanzuctopa (bT).

11. Cxemsl Bxirouenus (0D, Ob, OK). Cratudyeckne BAX 111 OCHOBHBIX
CXEM BKJIFOUYEHHUS.

12. Pexxumbl padotsl bT.

13. ManocurHanbHbie 3KkBUBaneHTHbIE cXxeMbl bT (I1— u T—o0pa3Hsie).

14. Mopenb D06epca—Moina.

15. Pabora BT B ki1toueBOM pexume.

16. Mctounuku coOctBeHHbIX 11yMoB B bT u ux onucanue.

17. CtpyKTypa U IPUHLMI J€HCTBUS TUOJHOIO U TPUOJTHOTO THUPHUCTOPOB.
Xapaxrepuctuku. [Tapamerpsl. [IpumeHeHue.
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18. CrtpykTypa W npuHuun pgeiictust cumucropa. BAX. Tlapamerpsr.
[IpumeHnenue.

19. Knaccudukarms noiessix Tpansuctopos (I1T).

20. Metajuibl, OUIIEKTPUKH, MOJYTPOBOJHHKH IO JEHCTBHUEM BHEILUHMX
SIEKTpUIeCKUX mnosieil. DGGEKT Mo B MOJYNPOBOAHHKAX.

21. VerpoiictBo u  mpuHuun aedcrteua [IT ¢ ympaenstoumm - p-—n
nepexomoMm. [lapamerpbl (CONpPOTHBIEHHE KaHalla, HaNpsHKeHHEe OTCeYKH,
kpyTH3Ha). BAX B cxeMe ¢ 00IIMM HCTOKOM.

22. Mogenu I1T ¢ ynpaBiastouM p—# NEPEXOIOM .

23. VYcrpoiictBo u npunnun aeiicteus MJIIT — TpaH3ucTopoB. PexxuMbI
paboTel. OCHOBHBIE CXeMbI BKIIOUeHHUs. [TapameTpsl.

24. Tlonessie Tpamszuctopsl ¢ OapbepoM Hlottku (ITTILH). Ocobennoctw.
Yacrotublie cBorictBa [TTILL

25. IlpuMeHeHHe M0JIeBbIX TPAH3UCTOPOB B CXEMaX yCHIIEHHUS.

Bpewmst ipoBeieHHs BCTYNUTEIBHOIO UCIbITaHUS — 120 MUHYT.
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