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Coaepxxanue nporpaMmsl
(o nucuurmuHe « Teopus Lened U 3TeKTPOHUKAY )

PA3JIEJI 1. TEOPUSA DJIEKTPUYECKUX LENENA

1.1. OcHOBHbIe MOHATHS H 3aKOHBI JIMHEHHBIX 3JIEKTPHYCCKHUX LeneH.
Omnpenenenue  3ekTpuyeckod mend. McTOYHHKHM U [OTpeOUTENH

JIEKTpUYeCKOW  dHepruu.  [OK,  HampsyKeHHe,  MOIHOCTb,  DHEPrusl.
MexnayHnaponnass cuctema enuHul. [lojokuTenbHOE HampaBleHHE TOKa U
HaTPSDKCHHUS.

WneanusupoBaHHble  MAacCHUBHBIE  JJIEMEHTHI  3JEKTPUYECKHUX  LIEeTei.
OnpezneneHue CONPOTUBJCHUS, MNPOBOJUMOCTH, EMKOCTM M WHAYKTUBHOCTH.
EnuHuiel n3aMepenus. 3aBUCUMOCTH MEX/ly TOKOM, HaIpsKeHHEeM, MOIIHOCTBIO U
DHEeprueu Ui UAeaJM3UPOBAHHBIX MACCHUBHBIX 3JeMeHTOB. JIuHelHble U
HeJIMHEeWHbIEe Wealu3UpPOBAHHBIE IMACCUBHbIE 3JIEMEHTHI. PeanbHble TNACCUBHBIE
37eMeHThl. CXeMBbI 3aMellleHUs] pealbHbIX TAaCCUBHBIX 3JIEMEHTOB.

Wneanu3upoBaHHble aKTUBHBbIE 3j1eMeHThl. Mneann3upoBaHHbIE HCTOYHUKHU
TOKa U HanpspkeHust. CXeMbl 3aMeLLEHUs pealbHbIX HCTOYHHUKOB.

[TonsTue 0 cxemMax  JJIeKTPUYECKUX LEeTeH. CtpyKTypHBIE,
(yHKUMOHAbHBIE, TPUHUMIMAIBHbIE U 3KBHUBAJICHTHbIE 3JEKTPUUYECKHE CXEMBI.
[locnenoBatenbHOoe W NapajsielbHOE COEAUHEHHE [BYXIIOJIOCHBIX 3JIEMEHTOB.
BeTBb, y3€1 U KOHTYD 3JE€KTPUUYECKON CXEeMBI

OcHoOBHbIE 3aKOHBI AeKTpudeckoi nenu: Oma, Kupxroda, /xoyns-Jlenua,
HJEKTPOMArHUTHONW UHAYKUMH. JHEPrus SMeKTPUYECKOr0 U MAarHUTHOTO I10JIEH.

Knaccudukanus uenei: nTuHelHble, HeTUHEHHbIE U MTapaMETPUIECKHUE 1LIENH;
LEMU C COCPEOTOUEHHBIMU U pachpeneN&HHbIMU napaMeTpamMu. PopmyupoBKa
3a7a4 aHaJIu3a U CUHTE3a IeKTPUUYECKHUX LeNei.

1.2. OcHOBHbBIE MeTObI pacyeTa JHHEHHbIX 3JIeKTPHYECKHX LieMeH.

[IpuBeneHHe 1nemedt K OJHOKOHTYPHBIM M ABYXy3J0BbIM. [loHsTHEe 00
SKBUBAJICHTHBIX Ipeo0pa3oBaHUsAX dJekTpuueckux uerneid. I[IpeoOGpaszoBanue
YYacTKOB LieTIeH ¢ UIeaTu3UPOBAHHBIMU UCTOUHUKAMHU. [lepeHoc HCTOUHHKOB.

[Ipumenerue 3akoHoB Kupxroda s aHanuza CIOXKHBIX  LIETIEH.
Hcronp3oBaHue TOMOJOTMYECKUX TMpEeACTaBICHUM [Nl ONpedeseHUus YHCIa
HE3aBUCHMBIX YpPaBHEHHM, COCTABJIICHHBIX I10 [EPBOMY M BTOpPOMY 3aKOHaM
Kupxroga. MeTtonbl KOHTYpPHBIX TOKOB M Y3JIOBBIX HallpshDKeHUN. MarpuuHasd
dbopma 3anucH y3/10BbIX U KOHTYPHBIX YpaBHEHHUH.

OCHOBHBIE TEOpPEMBI TEOPUHU SJIEKTPUYECKUX LeNed U UX MpUMEHEHHUE I
aHanusa. [lpuHimn Hanoxenus. Teopema KOMIIEHCALUU. Teopema 00
DKBUBAJCHTHBIX HCTOYHMKAX TOKAa M HampspkeHus.  [IpuHUOMI IyajlbHOCTH.
JlyasibHbIE LIETH.

1.3. JluHelHble JJIeKTPHYECKHe IeNd MNpH TapMOHHYECKOM
BO3eHCTBHH.

[TonsaTue o nepuoauyeckux mpoueccax. [lepuon, yacrora. I'apmoHuUecKkue
KonebaHusa. MrHoBeHHOE 3HAa4yeHHe, TEKyllas W HadanbHas (a3bl, aMILIUTY/a,




yacToTa U yrioBas 4acToTa TapMOHMYecKHX KoseOanui. CpenHee u
CpelHeKBaJpaTuyecKoe (JeicTByolee) 3HaUeHUS ePUOINIECKON QyHKIUH.

WneanusupoBaHHble  [IBYXIIOJIOCHBIE 3J€MEHTHl MPU [APMOHHYECKOM
BO3JeiCcTBUU. BpeMeHHbIe 1uarpaMMbl TOKa, HAPSDKEHUS], MOIHOCTH U SHEPTHH.

Juddepenumansyble ypaBHEHUs LENMH MPH TAPMOHUYECKOM BO3JIEHCTBHUH.
IIpencraBnenrne rapMoOHUYECKUX (YHKIUH BpEMEHH C MTOMOILBIO CUMBOJIMYECKUX
BEKTOPOB Ha KOMIUIEKCHON IUIOCKOCTH. Tekymuii (MrHOBEHHBIH) KOMILIEKC,
KOMIUIEKCHasl aMIUTUTY/1a, KOMIUIEKCHOe JeHCTBRYIOlIee 3HAUeHHEe FapMOHHYECKHUX
Toka U HanpsokeHus. [loHaTHe 0 MeTo/le KOMIUIEKCHBIX aMIuTyA. KoMiiekcHoe
BXOJIHOE CONPOTHBIEHHE W IPOBOAUMOCTh. 3akoHel Oma u Kupxroda B
KOMILIEKCHOH dhopme.

DHepreTU4ecKue COOTHOUICHHS B MPOCTEHHIMX LEMsIX MPH FApMOHHYECKOM
BO3JeicTBUU. MrHOBEHHas, cpeAHsas (aKTHBHAsi), peakTUBHAsl M KOMIUIEKCHast
MOIIHOCTH. TeXHHKO-I3KOHOMUYECKOe 3Ha4deHHe TIOBBIIIeHUs Ko3ddunuenrta
MolHocTH. bananc MomHocTell. CorylacoBaHye MCTOYHHKA CUTHAJNIA ¢ Harpy3Kon
0 KpUTEpUSIM MaKCHMyMa IepefaBaeMoil cpefHel MOLIHOCTH U KOo3(QuLHeHTa
[MOJIE3HOT'O JIeHCTBUS.

NHayKTUBHO-CBA3aHHbIE LENU NPU rapMoHUYeckoM BoznecTBuu. Ilonsarue
O B3aUMHOM MHAYKTHUBHOCTH. COOTHOLIEHHUS MEXAY MIHOBEHHBIMH 3HaYEHUSIMHU
TOKa M HaNpsDKEHUs B CBA3aHHBIX MHAYKTHBHOCTX. lIpumeHeHune Merona
KOMIUIEKCHBIX ~ aMIUIMTYJ  JJIsl  aHajau3a WHAYKTUBHO-CBSI3aHHBIX  LIEINeEH.

BapuomeTp ¢ nepeMeHHONH B3aUMHOHW  MHJYKTUBHOCTBHIO. JlunenHbIi
Tpanchopmarop. CpoiicTBa naeansHoro tpanchopmaropa. [loHsTHE O peaabHBIX
TpaHcopmaTopax.

1.4. Pe3oHaHcHBbIe (KoJlebaTebHbIE) LIeNH.

[TocnenoBatenvHblil  KojeOaTenbHbI KOHTYp. [loHsTHe © pe3oHaHce
HanpspkeHud. Pe3oHaHCHas 4acToTa, XapaKTePUCTUYECKOE COIPOTUBIECHHE WU
NOOPOTHOCTH IIOCJIEIOBATENBHOIO KOJIebaTeIbHOTO KOHTypa. DHEpPreTU4YeCKue
COOTHOIIIEHHSI HAa PE30HAHCHOH YacToTe. DHepreTUYeCKUl CMBICI TOOPOTHOCTH.
BxonHble U nepeaaTovyHble XapaKTepUCTHKH MOCIEI0OBATENBHOIO KOJIEOATEIbHOIO
KoHTypa. M30uparensHocTs U mosioca TporyckaHusd. BiusHue conpoTUBIEHUS
Harpy3Kd U BHYTPEHHEro COMPOTHUBIIEHUS UCTOYHUKA CUTHANIa HAa U30HpaTesbHbIE
CBOMCTBA KOHTYpaA.

[lapannenbHelil KonebarenbHblil KOHTYp. Pe3onanc TokoB. BxomHele u
nepefatoyHble  XapakTepucTUKH. [lapansensHble KOHTYpel C  HEIOJIHBIM
BKJIFOUEHHEM UHAYKTUBHOCTU U €MKOCTH. [lapainensHblit konebaTeabHbINA KOHTYP
KaK coriacyrouui Tpanchopmatop. DneMeHTHI KoiedaTebHOr0 KOHTYpa.

Cesi3aHHble KosteOaTeabHble KOHTYPbl. BUIBI CBS3H, COMPOTUBICHUS CBSI3H,
KodQduimeHT cBsazu. OOO0OIIeHHass CXeMa 3aMeIleHHUs] CBSI3AHHBIX KOHTYPOB.
BexTopHble quarpaMMbl. DHEpreTHYeCKHEe COOTHOIIeHHUs. Pe3oHaHCHbIE KPUBBIE,
[0JI0Ca POITYCKaHUs CUCTEMBI CBSI3aHHBIX KOHTYPOB.

PA3JIEJL 2. DJIEKTPOHHKA

2.1. Kpucrannndeckasi CTpyKTypa TBepAbIX TeJl.




Ponp 371eKTpOHMKH B pa3BUTHHU COBPEMEHHOI'O OOIECTBA M HaIpaBlICHUS
pa3BUTHUA dNIeKTPOHUKHU. KpaTkue uctopuieckue cBeIeHHS.

Kpucramiuueckas cTpykrypa TBepAbIX Tel, HHAEKChI Musuiepa, nedeKTsl
KPUCTAUINYECKOU pEHIEeTKH.

2.2. 3oHHasi TeOpHUsI TBEPAOIO TeJIa K CTATUCTHKA HOCHTEJIEH 3apsaa.

3oHHAasi TEOpUs] TBEPAOro Tejla M CTAaTUCTHUKA HocHuTelel 3apsaa. MeTansl,
JOUBJIEKTPUKU U TOJYNPOBOJAHUKH C TOYKU 3peHHUs 30HHOH Teopuu. CoOCTBEHHBIE
Y MpUMECHBIE MOJYIMPOBOJHUKHU. ['eHepalus U pekoMOMHaIUsS HOCUTesed 3apsa
B [TOJIYIPOBOJHUKAX.

2.3. SIBneHust nepeHoca B TBepPAbIX TeJiaX.

DJIEKTPONPOBOAHOCTh TBEPABIX Tel. DJIEKTPOINPOBOJHOCTh METAJIOB U
OUDJEKTPUKOB  —  3JIeMEHTapHOEe  MpeJCTaBleHHE.  DJIEKTPOIPOBOJHOCTH
nosynpoBogHuKoB. [luddysus u npeiid HocuTenel 3apsia B MOMYNPOBOAHUKAX.
YpaBHeHUE HEIMpPEPBLIBHOCTU. JSIBIEHUST B CHUJIBHBIX JJEKTPUUYECKHUX IOJISX.
TepMonnexTpuyeckne U rajibBaHOMArHUTHBIE SIBIICHUS B MOJTYPOBOAHHKAX.

2.4. DN1eKTPOHHO-ILIPOYHBbIH Mepexo/.

DNEKTPOHHO-ABIPOYHBINA Mepexon. MexaHu3M 00pa3oBaHUsi p—n-TIEepexo/a,
BBICOTA M IUMPUHA MOTEHLHAJIBHOrO Oapbepa B pPaBHOBECHOM COCTOSHUU.
HepaBHOoBecHOE COCTOsSIHME, MEXAHU3M IPOTEKaHWsl TOKa IpPH  MPSIMOM
HalpsDKEHUM, BOJbT-aMmIepHas Xxapaktepuctuka (BAX) wuaeanu3upoBaHHOIO
nuona (dopmyna lokmu), p—n-nepexon mpu 0OpaTHOM BKIIFOYEHUHU, MEXaHU3MbI
npo0os p—n-nepexojia (TYHHEJbHBIH, TaBUHHBIH, TEIJIOBOK).

2.5. lloynpoBOAHHKOBbIE THOAbI.

Pa3HoBUIHOCTH TTOJTYyTPOBOAHUKOBBIX THOOB.

BrinpsiMUTeNbHbBIE  TOJYIPOBOJHUKOBBIE JHOJBI. XapaKTePUCTUKU U
napaMeTpbl. BlusHMe BHEIIHMX YCIOBUNM Ha XapaKTepUCTHKU M apaMeTphl.
PaGouuii pexxum Ha MOCTOSIHHOM Toke. [lpumeHeHue THOIOB AJIsl BBIIPSMIIEHUS
[IEPEMEHHOI0 ToKa. MoJiei BhIIPSIMUTENbHBIX TUOOB.

C1aOuIUTPOHBI: XapaKTePUCTHKH, TTapaMeTphl, TPUMEHEHHE.

OOpaieHHbple  TUOMABI, BapUKambl, HUMITYJbCHBIE OUOMBI. (OCOOEHHOCTH
KOHCTPYKLMH, XapaKTepUCTUKH, NapaMeTPbl, IPUMEHEHHUE.

[Ipubopsr ¢ orpunatenbHbIM U epeHIUaTbEHBIM — COMPOTUBIECHUEM.
TyHHenbHbple nuoAbl. XapakTepUCTUKHU. [IpuMeHeHUE TyHHENBHBIX JUOIOB JUIS
ycuneHus CBY-konebanuii.

HMuonsl ["anna. I'enepanus CBY-konebannii B quonax ['aHHa.

2.6. bunossipabie TPaH3HCTOPBI

CTpykTypa u npuHUU AeicTBus o6unossipHoro tpanzuctopa (bT). Cxemsl
BrimtoueHud (O3, Ob, OK). Crarnueckne BAX u napameTpbl Il OCHOBHBIX CXeM
BKJIIOUEHHUS.

Pexxurmpl paboThI OUIOJIIPHBIX TPAH3UCTOPOB.

[TonsiTue o knaccax ycuiienusi. Pabora bT B kiroueBom pexxnme.

BnusiHue BHeIIHHUX YCIOBUH Ha XapakTepucTWkd H mnapameTpsl bT.
[Ipobnema crabunu3zaiuu paboyeld TOUKH U yCUIICHHUS.

Hctounnku coOcTtBeHHBIX 1miyMOB B bT. Monein BT. ManocurnaibHbie
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sKkBUBasieHTHbIe cxembl bT. Mogens D0epca — Mosua. [loHsiTHE O HEIMHEHHBIX
mozessax bT 1u1st BBICOKHX U CBEPXBbICOKUX YaCTOT.

2.7. Tupucropsl.

CtpykTypa M OpUHUMO  J€MCTBHS  TUPUCTOPOB U CHUMHCTOPOB.
Xapakrepuctuki. [TapameTpsl. ITpuMeHnenue.

2.8. [TosieBble TPAH3HCTOPHI € YIIPABJISIIONIUM pP-n-nepexoaoM.

Knaccudukanus monesix TpansuctopoB (I1T). Ilpunuun nedicTBus
nosieBoro tpansucropa. Ctpykrypa u npusHuun geictsus 1T ¢ ynpasastomum p—
n-niepexonom. Cratuyeckue BAX 1 napaMmeTpsl B cXeMe ¢ 00ILHUM UCTOKOM.

2.9. KonTakr MeTaJlVI-AHIJIeKTPUK-TIOJYyNPOBOAHHUK. MAII-
TPaH3HCTOPBLL. "

OddekT nons B nonynposogHukax. Ctpykrypa u npuauun aercrsus M-
Tpansuctopa. Crarnyeckue BAX u mapameTpsl B cxeMe ¢ 0OLIUM UCTOKOM.

2.10. Konrakr Merta/i-nojaynpoBoaHuk. IloseBble TpaH3HCTOPBI ¢
doapoepom loTTKH.

30HHAsi DJHEpreTuYecKas AuarpaMma KOHTAaKTa METaJUI-NONyHPOBOIHHUK.
Omuueckuii koutakT. bapeep lortku. Jduonsl lorTtku. CTpykTypa U IMPUHIUII
JeiicTBus moJsieBoro TtpaHsucropa ¢ Oapeepom Lllorrku (ITTHI). Cratuveckue
BAX u napametpsl. OCOOEHHOCTH.

Monenu noneBbIX TPaH3UCTOPOB.

2.11. ®oTod1ekTpHYECKHE H H3JyUYaTe/IbHbIe IPHOOPbI

['enepanns U pexoMOMHALMS HOCHTeNEH 3apsiia B [MOJYNPOBOJHUKAX IO
AedctBueM u3dydeHUs. POTOCONPOTUBIEHUS, (POTOAMO/BI, (HOTOTPAH3UCTOPSI,
ONTPOHBI: XapaKTEPUCTHKH, ITapaMeTPhl, MPUMEHEHHUE.

['eTeponepexonbl. 30HHAg MOAEIb M  HWHKEKLUHOHHBIE  CBOMCTBA
retepornepexooB. [lpubopsl Ha OCHOBE TIeTeporepexo0B: CBETOIUOMBI,
MOy IPOBOAHUKOBBIE J1a3ephl, (GOTOINEKTPUUECKUE TIPUEMHUKH.

2.12. Tepmope3ucTopbl

TepMHUCTOPBI MPSMOTrO MOJOrpeBa, OOJOMETPhl, TEPMHUCTOPHI KOCBEHHOI'O
[IOIOrPEBA, MO3UCTOPBI: XapaKTePUCTUKH, ITapaMeTpPhI, IPHUMEHEHUE.

2.13. IoynpoBOAHHKOBbIE TEPMO3JIeKTPHYECKHe YCTPOHCTBA

TepmoaneKkTpuuecKkue TIeHepaTophl, XOJOAWIBHUKH U TEIJIOBBIE HACOCHI:
NPUHLUI AEHCTBUSL, KOHCTPYKLUMH, IPUMEHEHHUE.

2.14. ITorynpoBOAHHKOBbIE raJIbBAHOMATHUTHbIE IPHOOPBI

[TpeobpazoBarenn Xomna, MarHUTOPE3UCTOPHI, MarHUTOIUO/IbI,
MAarHATOTPAH3UCTOPBl: [PUHLMIT  AEHCTBUS, XapaKTEPUCTUKH, IapaMeTphbl,
NPAUMEHEHHE.

2.15. llepcnekTHBBI  pa3BHTHSI  TBEpPAOTEJbLHOH  DJIEKTPOHHKH.
HaHo3/1eKTPOHHKA — HCTOPHYECKHH 3TaN Pa3BUTHS 3J1eKTPOHHUKH

[lepcriekTuBbI pa3BUTHS TBEPAOTENBHON 3JE€KTPOHUKH. DU3NYecKre OCHOBBI
HAHODXJIEKTPOHHUKH. TexHonoruueckue O0COOEHHOCTH (dbopmupoBaHus
HAHOCTPYKTYP. DJIEMEHTHI HAHO3JIEKTPOHUKH.
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nepepad. v gor. - M. : Beic. k., 1990. - 544 c. Koau4decTBo k3. B 6161, — 124 7K3.

3. backakos, C. 1. PaguorexHuyeckue nenu 4 CHrHaiael : yuyeOHHK g By30B / C. WM.
backakog. - 4-¢ u3., nepepad. u fom. - M. : Beiciuas mkosa, 2003. - 462 c¢. Kosmm4ecTBo 3K3. B

onoJ1. — 13.



4. TeopeTnyecKHe OCHOBBI 3MEKTPOTEXHHKHA @ B 3-X T.. Yued. ana Bysos / K.C.
Hemupusn, JL.P. Heiiman, H.B. Koposkun, B.JL UYeuypun. - 4-e usa., 1om. aasd caMocT.
u3yyeHus kypea. - CI16. : [Mutep, 2003. KonanuecrBo 3k3. B 6ub.L. — 9.

5. Kacarkun, A. C. DieKTpoTeXHHKA : YYeOHHK JJIS CTYACHTOB HEIJIEKTPOTEXH. CIIEL.
By30B / A. C. Kacarkun, M. B. Hemrios. - 10-¢ u3z., crepeortun. - M. : Akanemus, 2007. - 539 c.
Kosm4aecrBo 3K3. B 616.1. — 294 2K3.

6. bamapun, C. A. TeopeTtuyeckre OCHOBBI JJICKTPOTEXHUKH. T€OpHs 3IEKTPUYECKHX
Hernel U 37eKTPOMarHUTHOTO 1o : y4ued. nocodue s By3oB / C. A. bamapus, B. B. ®exopos.
- M. : Akazgemus, 2004. - 304 ¢. Koaudecrso 3K3. B 010.1. — 2.

7. Benpusniien, B. M. OcHoBel Teopuu uenei : nad. npaxtukym / B. U. Benpunues ;
Kpacnosp. roc. texn. yu-T. - Kpacnosipck : UIIL KI'TY, 2005. - 140 c. Koju4ecTBo 3K3. B
ouba. — 217.

8. YerpoitcrBa CBY u antenHbl : yuebuuk it By30B / JI. Y. BockpeceHckuit [u np.] ;
pen. . Y. Bockpecenckuii. - 3-e uza. - M. : Pamguorexnuka, 2008. - 384 c. Kosm1ecTBo 3K3. B
ono.a. —73.

9. 3epuos, H. B. Teopus paguotexauueckux ueneit / H. B. 3epuos, B. I'. Kapnos. - 2-e
u31L., nepepad. u jor. - JI. : Dueprus, 1972. - 816 c. KosmveerBo 3k3. B 6ub.1. — 11.

10. Tlpsaumnukos, B. A. Dnektporexnuka u TOD B mpumepax M 3ajadax : IPakT.
nocobue / B. A. [lpsuumnaukos, E. A. [Tetpos, FO. M. Ocurios. - CI16. : KOPOHA npunt, 2003.
- 334 ¢. + 1 7. rud. auck. Kosmyectrso 3k3. B 6mo.1. — 11.

11. Pexyc, I'. I'. OCHOBBI 37€KTPOTEXHUKH W HAEKTPOHMKM B 334a4aX C PELUCHUSAMH :
yueb. nmocodue st By3os / [. I'. Pekyc. - M. : Bricinas wkona, 2005. - 343 ¢. KomngecrBo 3K3.
B 0u0a. — 1.

12.TOCT 11326.1 =79 - 11326. 92 — 79. Kabenu paauo4acTOTHHIE.

13. CTO 4.2-07-2010. Cucrema MeHemKMeHTa KadecTBa. OOmme TpeOOBaHMS K
MOCTPOCHHIO, M3NOKEHUIO ¥ OPOPMIICHHIO JIOKYMEHTOB Y4eOHOW H HAay4yHOH JEATEIBHOCTH /
pazpab. : T. B. Cunbuenxo, JI. B. benomanko, B. K. Mnagennesa, M. M. ['y6anosa. — Been.
Brepsbie 09.12.2008. — Kpacnosipek : UTTK COY, 2010. —47 c.

JUTEPATYPA K PASAEJY 2 «3JEKTPOHUKA»

OcHoBHasi 1MTepaTypa

1. Maprosmun B.M. ®usndeckue OCHOBBI MHKPO3JEKTPOHHKH: YUeOHMK sl BYy30B /
B.N.Mapronun, B.A . XKabpes, B.A. Tynuk. — M.: Axagemust, 2008. — 395 c. Yucio 3K3. B 01041
- 11.

2. I'ypros B.A. TBepnorenbHas 3/eKTpoHuKa: yueOHoe mocodue st By308/ B.A.I'yptos.
— M.: Texnocdepa, 2008.—510c. Yucao 3k3. B 6161 — 2.

3. [laceiaxor B.B. IMomympoBoanukoBble mpubOpel: yueOHOe mocoOue Jiisd BY30B /
B.B.ITaceiakos, JL.K.Uupkun. — CII6.; M.; Kpacuomap: Jlaus, 2009. — 479 c. Yuecao 3k3. B
ono.a. - 3.

4. Dnextponuka [Teker] : xoncnext nexkuuit / H. M. Eropor ; Cub. ¢enepan. yH-T. -
Kpacnospek : UTTK COVY, 2008. - 322 c. Kosin4ecTBo 3K3. B 616.1. — 5.

5. llenoBanoga, I'. H. ®u3nueckue 0CHOBBI MUKPOIIEKTPOHUKH. [lomynpoBoaHuKOBEIE
reTepOCTPYKTYPhl B MHKpPO- M HaHOAMEKTpoHuke : y4yeO. mocobue / I'. H. Illemosanosa ;
Kpacuosip. roc. TexH. yH-T. - KpacHosipck : UIIL[ KI'TY, 2005. - 175 ¢. Yncsao 3x3. B 6H0.1. ~
74.

6. [laceinkoB, B. B. TlonynpoBoauukoBeie mnpuOOpbl : y4ed. 11d  By30B /
B. B. I[lacweiukos, JI. K. Uapkun. — 6-¢ u3a., crep. — CII6. : Jlans, 2002. — 480 c. Kosu4ecTBo
3K3. B 0u0.1. — 93. (M3panms 2003r. — 3 7k3., u 2006r. — 3 3K3., 2009r. — 3 3K3.)




7. EpumoB, WM. E. OcnoBel muKpodiekTpoHukd : yue6. / M. E. Edumos,
W. . Kozpipe. — 3-e u3n., crep. — CII6. : M3patenbetro «Jlamby, 2008. — 384 ¢. KotnuecTBo IK3. B
onodur. — 142.

JonoHuTe/ILHAS JIHTEPATypa

1. lparynos, B. I1. OcHoBBI HaHOAIEKTPOHUKH : yuel. mocobue / B. I1. Jlpa-rynos, 1. I'.
Heussectusiii, B. A. I'puguun. — Hoocubupcek : Mzn-so HI'TY, 2006. — 494 c. KoauuecTBo
3K3. B 616 — 10.

2. Illenomanoma, I'. H. CoBpeMeHHble MpoOJEMBbI D3JIEKTPOHUKH @ KpEMHHEBas
snektTponuka: yued. mocodue / I'. H. IllenoBanora; KpacHosp. roc. TexH. yH-T. — KpacHospck:
UITLL KI'TY, 2006. — 176 ¢. Uneao 3K3. B 0uda. — 95.

3. llenosanoBa, I'.H.®u3nuueckre OCHOBBI MUKpPO3IEKTPOHUKH. [l0s1ynpoBOIHHKOBEIE
reTePOCTPYKTYPBl B MUKPO- H HAHORJIEKTPOHUKE [ DNEKTPOHHBIH pecypc]:DneKTpoHHOe yueOHoe
nocobue / I H.IllenoBanosa. — Dnekrpon. aan. — Kpacuosipck: KI'TY, 2006. — Pexxum noctyna:
http://lib.krgtu.ru/pocobia.php?section=shelovanova — 3ar. ¢ skpaHa.

4. lllenoBanoBa, I'. H. CoBpemenHble mnpoOIEeMBbl 3JEKTPOHUKH @ KpPEMHHEBas
JIEKTpOHMKA [DNEeKTpOHHBIH pecypc]: aiekTpoH. yued. mocobue / I'. H. IllemoBanoBa. —
DJEKTPOH. JlaH. - Kpacrosipck: KI'TY, 2006. — Pexum JlocTyna:

http://1ib.krgtu.ru/pocobia.php?section=shelovanova — 3ar. ¢ 3kpana.

5. HlenoBanosa, I'/ H. ®u3nyeckue oCHOBBI MUKPOZJIEKTPOHUKH : MeToJ1. yka3. no jab.
padotam Ne 1-7 s ctynenTtoB HampasieHuit 654300, 550700, 551100 / I''H. llenoBanosa ;
Kpacnosip. roc. TexH. yH-T. - Kpacnospck : UL KI'TY, 2003. - 55 c. Uneno k3. B 6ud.1. — 88.

6. @uzuyecKHe OCHOBBI MHKPOITEKTPOHUKH @ yded.-Meroa. mocodbue no Jjad. u
caMocTosT. padoTaM Harp. noarot. 210100.62 «DnekTpoHUKa U HAHOZIEKTpOHHUKay, 211000.62
«KoHcTpyHpoBaHHE U TEXHOJOTHS DJEKTPOHHBIX cpelncty» / Cub. denepan. yu-T ; cocr. I'. H.
[lenosanoga. - Kpacnosipck : COY, 2012. - 72 c. Yueao 3Kk3. B 6161, — 6.

7. Hocor O.P. Onrosnekrponunka: yuebuuk qis By3os/ KO.P. Hoco. — M.: Pagno un
cBs3b, 2003. — 398 ¢. (U3nanue 1989r. — unciio >x3. B 6101, — 3).

8. 3u, C. ®usuka noayrnpoBOIHUKOBEIX TpuOopos : B 2 1./ C. 3u. — 2-e u3a., nepepad. u
jgorn. —M. : Mup, 1984. - T. 1. -456¢c.; T. 2. —456 c.

9. bnetikmop, JI. ®usuka tBepaoro tena / J. baetikmop. — M. : Mup, 1988. — 608 c.

10. Cyrano, T. Bsenmenmwe B wMukpodaekrpouuky / T. Cyrano, T. Hkowma,
E. Takaucu. — M. : Mup, 1988. — 320 c.

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

12. Karanor, M. U. DnekTponsl, GoHoHbl, MarHons! / M. M. Karanogr. — M., 1979. — 192

c.

13. XKepeduor, U. [1. Ocuossl anektponuku / W. I1. XKepeOuos. — 5-e uza., nepepad. u
nom. — JI. : Dueproaromusaar. Jlenunrp. ota-uue, 1990. —352 c. : un.

14. barymes, B. A. DaextpoHubie mpubopsl : yued. g By3os / B. A. bary-mes. — 2-e
u3., nepepad. u gon. — M. : Beiciuas mikona, 1980. — 383 c. : un.

15. dQynun, B. H. Dnexrponusle npudopsl: yued. Ul CTyA€HTOB BY30B, 00YYarOLIHXCH

mo cmeu.  «Pamworexmmka» /  B. H. Jymus. -  3-e  u3a.,  nepepadb.
¥ gor. — M. : Dueprus, 1977. —424 ¢. : ui.
16. Poccano, JL. duzuyeckas JJIEKTPOHHUKA U MUKPOIJIEKTpOHUKA  /

JI. Poccago. ~ M. : Beicmias mkosta, 1991, — 352 ¢.

17. Tusut, Y. MHTErpanbHbple CXeMbI: MaTepuaisl, Ipubopsl, uirortorienue / Y. Tumn, JI.
Jlakcon. — M. : Mup, 1985. —504 c.

18. Xoporun, Il. HMckyccTtBo cxemMoTeXHMKH : mep. ¢ aHra : B 3 1. T. 1 /
1. Xoporum, V. Xwut. — 4-¢ usn., nepepad. u gon. — M. : Mup, 1993. - 413 ¢. : ui.

19. Tlerpaxos, O. M. Co3znanue ananoroseix PSPICE-moneneit paauosnementos / O. M.
[Terpakos — M.: UIT «PaguoCodry, 2004. — 208 c.



20. Jlepunwreiin, M. E. Bapeepsr (0T KpuCTa/ia 0 HHTErpajibHOH cxemsbl) / M. E.
JleBunurreii, I'. C. CumuHn. — M. : Hayxka. ['n1. pex. ¢us.-mar. nut., 1987. — 320 c.

]}OHPOCI)I K DK3AMEHY IO PA3SJAEJAY 1 «TEOPHUS DJAEKTPHUECKHUX
HEITEW»

1. Omnpenenenre 53IeKTPUYECKON wHend. VICTOYHUKM U MOTpeOUTENH
(NIpUEMHHKH) 3JIEKTPUYECKOW 3Hepruu. Tok, HanpspkeHHe, MOILHOCTH, DHEPIHUs.
MexnynaponHas cuctema enuHML. [lonoXuTenbHbIE HaNpaBlieHHs TOKOB H
HAIpsHKEHUN.

2. Mneanu3upoBaHHbIe aKTUBHbIE 371€MEHTHI. VICTOYHUKH TOKA U UCTOYHHUKH
HarpshkeHus. BoJbT — aMIiepHbIe XapaKTEPUCTUKH.

3. HWpeanusupoBaHHbIe MACCHUBHBIE 3JEMEHTBHl 3IEKTPHUYECKOH LEIH.
[TapameTph! LEMU: CONTPOTUBIIEHNE, UHIYKTHBHOCTb U €EMKOCTb.

4. PeanpHble TACCUBHBIE 3JIEMEHTHI JJIEKTPUYECKOM LENMH H HX CXEMBI
3aMeIEeHUs B Pa3/IMUHbIX AUaNa30Hax 4aCcTOT UACATU3UPOBAHHBIMHI DJIEMEHTAMH.

5. Bakousi [xoyns — JleHiia, 3J1eKTpOMarHMTHOH HHAYKInu, OMa. DHeprus
3JIEKTPUYECKOT0 U MarHUTHOT'O MOJIEHN.

6. O606mEHHbIN 3aK0H OMa

7. Ilepsslii 3axon Kupxroda. [TocnenoBarenpsHoe coeguHEeHHE DJIEMEHTOB.

8. Bropoii 3akon Kupxroda. [TapamnenpHoe coeiMHEHHE 3JIEMEHTOB.

9. YcnoBue nepegauu MakKCUMaJlbHON MOIIHOCTH B LIENIH [TOCTOSIHHOTO TOKa.

10. 'apmonmnueckue koiebanusi. MrHoBeHHOe 3HaueHue, (as3a, aMILIMTY 1A,
MePHOoJI, 9aCTOTa, YIIIOBas 4acToTa, HayajabHas ¢aza.

11. DddexkTrBHOE 3Ha4YeHHEe TapMOHHYECKOro Toka. Bekrophoe
H300paKeHre TapMOHNYEeCKUX QPyHKIUH. BekTopHas nuarpamma.

12. T'apMOHHMYEeCKHA TOK B LENHU C I[OCIENOBATEIBHBIM COEIHHEHHEM
DJIEMEHTOB. TpeyrolbHUKM HalNpsDKeHHH W CONpOTUBJIEHUH. BexTopHas
auarpamma, pasHocThb (a3 HalpsLKeHUs U TOKa.

13. JlyanpHble LIENH.

14. TlpencrtaBneHue rapMOHHYeCKHX (GYHKIHMH B KOMIUIEKCHOH (opme.
KommekcHas amrmutyaa. @opMel 3amuck KOMILIEKCHOTO Yucia. Onepauun Haj
KOMIIJIEKCHBIMH YHCJIAMH.

15. 3akonsl Oma u Kupxroda B kommiekcHoit ¢opme. KommiekcHbie
COIMPOTHUBIIEHUS U ITPOBOJUMOCTH.

16. BxogHble U nepeaToYHble IPOBOAUMOCTH U COIIPOTUBIIEHHUS.

17. YcnoBus mepefayd MaxkCHMaJbHONW MOIUHOCTH K Harpyske B LEMIX
nepeMeHHOro Toka. CoriacoBaHHasi HarpyskKa.

18. TlocnemoBaTenpHbIl KOJeOATENbHBIM KOHTYp. XapaKTepUCTHYECKOE
COMPOTHUBIIEHNE I10CTIEIOBATEILHOIO KOJIeOaTeIbHOr0 KOHTypa. Jl0OpOTHOCTE.
DHepreTHYecKuid  CMbICT  JOOPOTHOCTH.  MeTroabl  IKCIIEpUMEHTAIbHOrO
ornpezeneHns J0OpOTHOCTH.

19. BxoaHOe CONPOTHBIEHHE IOCIEA0BATEIBLHOIO  KOJEOATENBHOro
KOHTYpa, €ro 3aBUCUMOCTb OT YaCTOTHI.



20. AUX u ®YX nocnenoBaTesbHOr0 KOHTypa. M30uparTepHOCTh M I0JI0Ca
NpONYCKaHUS  MOCJIEI0BaTeJbHOIO  KojeOdarelbHOro  KOHTypa.  Biusnue
BHYTPEHHETO COINPOTHUBJIEHUS TIE€HEeparopa W CONPOTUBIECHMS HArpy3kd Ha
HU30UpPaTeIbHOCTD NOCIIe10BAaTeIBHOTO KOHTYPA.

21. Pesonanc TokoB. [lapamnenpHbpiii koneGaTeNbHBIM KOHTYp. Pexum
paboTel KOHTypa MpH pe3oHaHce. BXonHoe CcONpoTHUBIEHHE [Aapauie]IbHOro
KOHTypa MpH pe3oHaHce. Buapl mnapamienbHBIX KoJeOaTeNbHbIX KOHTYPOB.
KoadduumeHT BKIIOUEHHS.

22. Tlonoca mpomnyckaHWs HapajuleIbHOrO KOHTypa. BiusHHE HaA MOJIOCY
IPOMYyCKaHHUs CONPOTUBIIEHUs HATPY3KHU.

23. TlapannenvHblii  KoneOaTeNbHBIM KOHTYp Kak TpaHc@opmarop
CONPOTHBIIEHUH. Y CIIOBUS NOJIy4eHUsI MAaKCUMAJIbHOU MOIIHOCTH B KOHTYPE.

24. Pe30oHaHC B CUCTEME JBYX CBSI3aHHBIX KOHTYpPOB.

25. HacTOTHbBIE XapaKTEPUCTHKH CBI3aHHBIX KOHTYPOB.

BOINIPOCHI K 3K3AMEHY IO PA3JIEJNY 2 «JEKTPOHUKA»

1. 30HHas Teopus TBEpAOro Teja M CTATUCTHUKA HOCHUTENEH 3apsna.
MeTtannbl, IU3NEKTPUKHU U TIOJTYITPOBOAHUKU C TOYKU 3pEHUSI 30HHON TEOPHH.

2. DJeKTPONpPOBOJHOCTb MOMYNPOBOJHUKOB (COOCTBEHHAs, NPHUMECHas).
BuustHue npumeced Ha MpoLece 31eKTPOIPOBOJHOCTH.

3. 'enepanuus 1 peKoOMOMHAIMsI HOCUTENEH 3apsiia B OJyHPOBOJHUKAX.

4. Tuddysus u apeiid HocuTeneH 3apsaa B MOJTYIPOBOIHUKAX.

5. IloBegenue MOyNpPOBOIHUKOB B CHJIBHBIX JIEKTPUUECKHUX I1OJIAX.

6. MexaHu3m oOpa3oBaHus p-n [epexoda, BbICOTA M  IIHpPUHA
MOTEHLUATBEHOTO 6apbepa B paBHOBECHOM COCTOSIHUH.

7. p—n nepexo]] B HEPaBHOBECHOM COCTOSIHHUM, MEXAHW3M NPOTEKaHUs TOKa
npu  OpSMOM  HANpsDKeHWM,  BOJIbT—amIiepHas  xapaktepuctuka (BAX)
UJeIM3UPOBAHHOIO THO/A.

8. BAX peanbHbIX IHOJOB, p—n MHEPEXO] MpPH OOPAaTHOM  BKJIKOYEHUH,
MeXaHU3MBbI P000st p-n Tiepexoa (TYHHEIbHBIH, TABUHHBIH, TEIIOBOM).

9. Pa3HOBUIAHOCTH TMOJIYIIPOBOJHUKOBBIX JUOJOB: BBIIIPSIMUTEIBHEIE,
UMITYyJIbCHBIE,  BapuKambl,  CTAOMJIMTPOHBI,  OOpalieHHble,  TyHHEJbHbIE.
Oco0eHHOCTH KOHCTPYKLHH, XapaKTepUCTUKHU, TapaMeTphl, MOJEIH, IPUMEHEHUE.

10. CtpykTypa ¥ npuHUMI AeicTBUs OunomsipHoro Tpan3zuctopa (bT).

11. Cxemsl BkmoueHust (O3, Ob, OK). Cratuueckue BAX 1 OCHOBHBIX
CXEM BKJIIOUECHHS.

12. Pexxumel padotsl bT.

13. ManocuraansHble 3kBuBaieHTHbIe cxeMbl BT (I1- u T-o6pa3nsie).

14. Mopens D6epca—MoJuia.

15. Pabora BT B kiitoueBOM pexume.

16. Mctounuku coOcTBeHHBIX 1IyMOB B BT 1 ux onucanue.

17. CTtpykTypa U MPUHLMUIT AEHUCTBUS JUOIHOTO U TPUOJHOI'O THPUCTOPOB.
Xapakrepuctuki. [lapamerpsl. [Ipumenenue.
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18. Crpyktypa u mnpuHnun aeicrBus cumuctopa. BAX. ITapamerpsr
IIpumenenue.

19. Knaccudukauus nomnessix Tpansuctopos (I1T).

20. Meranibl, AUIEKTPUKH, MOJYNPOBOJAHUKUA IMOJA JEHCTBHEM BHEIIHHX
AJIeKTpUUecKuX nojied. D¢ heKT nosis B NOoJypOBOIHUKAX.

21. VYecrpodicteo u npuHuun pgeiicteus [IT ¢  ynpasnsrommum  p—n
nepexojgoM. [lapaMmeTpbl (COMpPOTUBICHME KaHajla, HaNps)KeHHE OTCEUKH,
KpyTtu3Ha). BAX B cxeme ¢ 00IIIMM UCTOKOM.

22. Mopgenu IIT ¢ ynpapisiroIlliuM p—# nepexoioMm .

23. YcrpotictBo u npuHnun geicteuss MJIIT — Tpan3ucTopoB. PexuMel
pabotbl. OcHOBHBIE cXeMbl BKIItoueHus. [lapameTpsl.

24. Tloneswle Tpanzucropbl ¢ OapbepoM I[llortkm (ITTIL). OcobeHHoCTH.
YHacrtotHsble cBoiicTea ITTILI.

25. IlpuMeHeHHe MOJEBBIX TPAH3UCTOPOB B CXEMax yCUJIEHUS.

Bpems npoBeeHus BCTYNIATENBHOIO UCTIbITaHNs — 120 MUHYT.
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