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1. ]_Ie.]'ll/l H 3aJa4Y4 JUCHUIIJINHBI

Heas npenogaBaHus JUCHUIIMHBL «DHU3MYECKUE OCHOBBI DJIEKTPOHUKH»  SBIISETCS
M3yYeHHUE CTyAeHTaMH (u3MUecKuX 3()(HEeKTOB M MPOIECCOB JICKANIMX B OCHOBE IMPHHIIUIIOB
JEUCTBUS MOIYIIPOBOJHUKOBBIX, 3JIEKTPOBAKYYMHBIX U ONTOAIEKTPOHHBIX IPUOOPOB.

3agaum u3y4yeHUs JUCIMILINHBI SBISIOTCS:

- YCBOEHHE CTYJEHTAaMHM OCHOBHBIX IPHUHLUIIOB (U3UYECKHX OCHOB
IIOJIYIIPOBOJHUKOBOM 3JIEKTPOHUKH C YYETOM HCIIOJIB30BAHHUS IIEPCIIEKTUBHBIX
IIOJIYIIPOBOJHUKOBBIX MAaTE€pUAIOB;

- u3ydeHue (PU3MYECKHX MpOIecCOB 0Opa30BaHMs CBOOOIHBIX HOCHUTENEH 3apsana B
ITOJIYIIPOBOAHHKAX;

- U3y4eHHEe (PU3MUECKUX MPOIECCOB, MPOUCXOASIINX HAa TPAHULIE IBYX
ITOJIYITIPOBOJHHMKOB, HA TPAHULIE METAJUI-IIOIYIIPOBOIHUK U HA TPAHULE JUAJIEKTPUK-
ITOJTYIIPOBO/IHUK.

- H3YYCHHE IJIEKTPUYECKUX MAPAMETPOB U XAPAKTEPUCTHUK DIIEKTPUUYECKUX KOHTAKTOB
U CTPYKTYP IOJYIIPOBOJIHUKOBOM M 3JIEKTPOBAKYYMHOM 3JIEKTPOHUKH.

2. MecTO IMCUUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

HucuumnuHa «®U3WYeCKHe OCHOBBI  DJIEKTPOHUKM»  sIBisieTcss  (paKyIbTaTUBHOM
muciumuHoi OITOIT 6akanaBpuara.

3. TpeboBanus K pe3yJbTaTaM 0CBOCHUS THCHUILINHBI

[Ipouecc wu3yuyeHUs OUCHUIUIMHBI HAmpaBieH Ha  (QOPMHUPOBAHUE  CIEIYIOMIMX
KOMITETEHIIMI U WHIMKATOPOB MX JOCTHXKCHHUS:

Kon HauMeHOBaHMe Nuaukarop aocru:xenusiB pe3yJabrare 0CBOEHMN S
KOMIIETEHII [KOMIeTeHIIUH KOMIETEeHIN U U CIIUTLTM HbI o0yuyaronuiics
un MOJIZKeH

06menpo¢]1eccuonaﬂbnbte KomnemeHnuuu u uuoukamopbt Ux 00CmudICeHUuA




YK-1. Crnocoden YK-1.1. Anammzupyer3HaThb:  (QOPMYJIHPOBKY 3agad B
OCYIIECTBJISITH  MOUCK,3a/1auy, BBIIEISS ee paMKax  TIOCTaBICHHOM LeIH H
KPUTHYECKUH aHaau3 n0a30BbIe COCTABIISIONINE [BBIOMpATh ONTHUMAaJbHBIE CIOCOOBI HX|
cuaTe3 uHpopmamuu,YK-1.2.  OcymecTBiseTpemeHus
NpUMEHSTH MOVCK, KPUTHUECKH 'YMers: 000CHOBBIBATH
CHCTEMHBIH MOAXO0/IOLICHUBALT, 0000maeT,GopMyIHpoBKY B pamMKax|
st PelIeHusICUCTEMaTH3UPYET ’ MOCTaBIICHHOM enu MPOEKTA
MOCTABJIEHHBIX 33124  |[PAH)KUPYET WHPOPMAIHIO,COBOKYITHOCTD 3ajad,

TpeOyeMyto JIst 00ECIICUNBAIOIINX €€ TOCTUKCHUE
peuieHuss  IocTaBJIeHHOHBJiafeTn: CIOCOOHOCTBI
3agadyn (bopMynupoBaThb pamKax|
YK-1.3. PaccmarpuBaeT HIOCTaBIEHHON LeNH MIPOEKTA
npeziaraet COBOKYITHOCTh 3ajad,
pallMoOHaIbHbIC BapHAHTHIOOECIICUNBAIOIINX €€ TOCTHKEHHE
[pereHus

[MOCTaBJICHHOMN 3aj1a4u,

MCITONB3YS

CUCTEMHBIN MOJXO0/1,

KPUTUYECKH OLCHUBAET

X JOCTOMHCTBA u

HEJIOCTaTKU

OIIK-3. Cnocobern  mpumenatsOIIK-3.1. Mcnons3yer 3HaTh: -OCHOBHBIE MTOHATUS U
COOTBETCTBYIOIIN I OCHOBHBIE 3aKOHBI METO/Ibl PyH/ITAMEHTAILHBIX pa3/IelioB
(buznko- €CTECTBEHHOHAYYHBIX MaTeMaTuKd, HEOOXOUMBIC B
MaTeMaTHu4ecKui TCITUTUTAH, METO/IbI PO eCCHOHANBEHON JIEATEITbHOCTH;
arrmapar, METOBITeOphl 1 -OCHOBHBIC 3aKOHBI
aHanm3a MMaTEMaTHYECKOTO €CTECTBCHHOHAYYHBIX  JAMCIUIUINH
MO POBAHUS, aHam3a, JUISL pelIeHHs] CTaHIApTHBIX 337a4 B
TEOPETHIECKOTO unuddepeHIaaTLHOro 1 o0acTH poheCCHOHATBHOM
DKCTIEPUMEHTAIBHOTO  [HHTETPAILHOTO JeATEINbHOCTH;

MCCIIEIOBAHUS MPUMCYUCIICHUS, YUCICHHBIX | -IIPUHIUIBI, METOABI 1 CPEACTBA
[pereHNH METOJIOB; (pU3NIECKHe pEIIeHNs CTaHIAPTHBIX 3a1a4
npodeccnoHaTbHBIX SIBJICHUSI ¥ 3aKOHBI 1po¢heCcCHOHATIBHOM e TeTbHOCTH
3ajad MEXaHUKH, Ha OCHOBE MH(OPMAIIIOHHOH 1
TEPMOINHAMHUKH, oubimorpadryecKoi KyIbTypHI C
DIIEKTPHYECTBA IpUMEHeHneM HH(OPMAIMOHHO-

MarHeTu3Ma, ONTHKH.
OI1K-3.2. Bemomasier
AHAJIM3 1 MOJIETUPOBAHUE,
TEOPETUUECKUE U
HKCIIEPUMEHTAJIbHbIC
HCCNeIOBaHUs IPU
peLIeHuU
podeccnoHanbHBIX 32149
C MCIIOJIb30BaHUEM
(h3HKO-MaTEMaTHIECKOTO
armapara.

OI1K-3.3. IIpumensier
METO/IbI BBISIBIICHUS
mpoOsieM B
RIIEKTPO3HEPTeTUYECKOM
0Tpaciu ¢
MCIIOJIb30BaHHEM HABBIKOB
QHAJIUTUYECKOTO U
PKCIEPUMEHTAIEHOTO

KOMMYHHKAIIMOHHBIX TEXHOJIOTHI 1
C YYETOM OCHOBHBIX TPeOOBaHHMA
nH(pOPMAITMOHHON 0E30ITaCHOCTH.
YMeTh: -HCIOIB30BaTh
MaTeMaTHYECKHE METOMBI JIs
pelIeHus NpUKIaIHbIX 33/1ad;
-4UTaTh HAYYHYH) JATEpaTypy IO
CBOCH CHENaIbHOCTH,
WCTIONB3YIONIYI0  MaTeMaTHYeCKUN
amnmapar;

-IIPUMEHSTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX  JTUCIUILTIH
JUTS peIIeHUs CTaHAAPTHBIX 3a7a4 B

obnactu npoecCHOHaTBHOM
JIeATeIBHOCTH;
-pemiath  CTaHJApTHBIE  3aJaud

npodeccnoHabHOW  AESATENEHOCTH
Ha OCHOBE WH(OPMALMOHHOW U
Ooubimorpaduueckoll KyJbTypsl ¢

M CCJICAOBAHNA OCHOBHBIX

MIPUMCHCHUCM HH(bOpMaLIHOHHO -




(I)I/I3I/IIICCKI/IX 3aKOHOB U
TCXHOJOTHUYCCKUX
[IPOLICCCOB.

KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIH M
C YYeTOM OCHOBHBIX TpeOOBaHMI
UH(OPMAITMOHHOW 0E€3011aCHOCTH

Baaners: MaTeMaTHKO-
CTaTUCTUYECKUMHU METOJaMH
00paboTKM  JKCHEPUMEHTATBHBIX
JIAHHBIX;

-HaBbIKaMH HCIIOJIB30BaHUA

OCHOBHBIX 3aKOHOB €CTECTBEHHO-
HaY4YHBIX JUCHUIUIMH I PCIICHUA
CTAaHJIAPTHBIX 3a7a4 B O00JIACTH
po(eCCUOHATBHON JeATSIIbHOCTH;

-HaBbIKAMU  TOJTOTOBKA  0030pOB,

AHHOTAIlMi, cocTaBlieHHs pedepaTos,

HAYYHBIX JOKJIAJOB, MyOJIMKAlWH, |

oubrorpaduu o Hay9HOA
MCCIIeIOBATENILCKONW PaboTe ¢ y4eTom
TpeOoBaHMI UHQOPMAITHOHHOH
Oe3omacHOCTH

4. O0beM IMCHUIIMHBI U BU/IbI Y4eOHOH PadoThI

Tabauna 1
Bcero

OO6mast TPy I0eMKOCTh AUCIUIUIMHEI BCETO (B 3.€.), B TOM 72
JUCIIE: (23.e.)
AyauTopHBIC 3aHATHS BCero (B akaj.gacax), B TOM YHCIIE: 32
Jlexun 32
[TpakTuveckue 3aHsATHI, CCMHHAPEI -
JlaboparopHbie pabOTHI -
CamocrosTenbHas padoTa Bcero (B akaa.gacax), B TOM 40

YUCJIIC:

Bu ntorosoi arrecTanuu:

3aver/mudd.3auer

3auer 2 cem

DK3ameH -
4 Coaepxanue TUCHUNIMHBI
4.1 Pa3gennp! fucoUNINHBI 1 BUALI 3aHATHHI
Tao6auma 2
Ne
i HaumeHoBaHue pa3jesia M CUUILITAHbI Jlek.
1 Baenenune B (pu3MKy MoIynpoBOJHUKOB 4
5 KoHuenTtpanus Hocutesnei 3apsaa B HOJIyIPOBOJHUKAX 4
Kunetnka HocuTeneil 3apsijaa B MOJYNPOBOJTHUKAX




3 TepMonseKTpuyecKue 1 ralbBAHOMArHUTHBIE SIBJICHUS B 4
MOJIYTIPOBOTHUKAX
4 DOTOINEKTPUUECKUE SIBJICHUS B TIOJIYIPOBOIHUKAX 4
5 duznyecKre MpoIecChl B UICATM3UPOBAHHOM FOMOI€HHOM p-N- 4
nepexoie
6 OTnnums peabHBIX P-N- MEPEX0/I0B OT UICATU3UPOBAHHOTO 4
®dusndecKue MpoIEecChl B CTPYKTYPE C IBYMS 4
7 B3aUMO/ICHCTBYIOIIMMH MTEPEX0TaMU
®u3nUeCcKre OCHOBBI JIEKTPOBAKYYMHBIX I Ta30pa3psIHBIX 4
8 puOopoB 3aKioueHue
HToro 32
4.2 JleKIIHOHHDBIE 3aHATHSA
Taoauna 3
No HaumenoBanue pasznena |Coaep:kaHue pasjiesa
n/n JUCHHUILIAHDI
1 CMBICTT TEpPMUHA «IJIEKTPOHHKA». OOIaCTH AJICKTPOHHKH.
Beenenne Henu wu 3agaun aucuUIUIMHbL. KpaTkuid MCTOpUYECKUI
OYEPK Pa3BUTHS MIEKTPOHHBIX TPUOOPOB.
2 DHEpPreTUYeCKUd  CHeKTp  CBOOOAHOTO  3JEKTPOHA B

Benenne B Qusuky
[OJTyTIPOBOAHUKOB

KJIACCHYECKOM ¥ KBAaHTOBOM (HU3HKE. DHEPreTHYECKUM
CIIEKTp aTOMOB M MOJEKYJ. ODHEPreTUYECKUH CHEKTD)
BJIEKTPOHOB B KPUCTAJLIE.

30Ha MPOBOAMMOCTH, BAJICHTHAsI 30HA, 30HA 3aIPEIICHHbIX
3HAUYCHUW  JHEpruv. YucCiIo  COCTOSSHMM B 30HAax.
OddextuBHas Macca HocuTened 3apsana. [loBeaenue
PJIEKTPOHOB B IMOJHOCTBIO 3alOJHEHHOM 30He. JIpIpku B
MOJIyIIPOBOJIHUKAX.  MeTamibl, MOJYNPOBOJHUKH U

AUSJICKTPUKHU C TOUKHU 3PpCHUA 30HHOH TCOpUH.




KoHuenTpanusa Hocurenei
3apsijia B MOJIYIIPOBOJHUKAX

[I1OTHOCTH KBAaHTOBBIX COCTOSIHUM B 30HAaX. BeposTHOCTH,
3aII0JIHEHUsI DHEPreTUYECKUX YpPOBHEH B 30Hax. DyHkuuwy
Depmu-/upaka u Makcseina-bonbimana. Yposens @epmu.
KonuenTpauus Hocutenend 3apsna U 3HEPreTuyecKas
arpaMma COOCTBEHHOI'O IOJYNPOBOJHUKA. DJIEKTPOHBI U
NbIpKH. JIOHOpHBIE M AKLENTOPHBIE IPUMECH B

VYcnosue

MTOJIYTTPOBOIHUKAX. ANEKTPUYECKOMN

HEUTpaJbHOCTU. 3aKOH  JEWUCTBYIOIIMX Macc B

HEBBIPOXK/ICHHBIX  IOJYNPOBOAHMKAX.  KoHueHTpauus
HOCHUTEJIEH 3apsiia B HEBBIPOXKACHHBIX IIOJIYIIPOBOJHUKAX.
3aBUCUMOCTh KOHIIEHTpAIMK HOCUTENEH 3apsia U ypOBHS

@epMu OT KOHILIEHTpAaUMU IIpUMECEd W TEeMIepaTyphl.

BrIposxIeHHBIE TIOJTYTIPOBOIHUKH.

lenepanss w  pexkoMOuHanUsg HOCHUTENEH 3apsna B

MOJIyIIPOBOIHUKAX. HepaBHOBECHbIE HOCHUTENM  3apsja.
MexaHu3Mbl peKOMOMHAIMK. MeX30HHasT pEeKOMOMHAIUS ||
pexomMOuHanusa dYepe3 TiyOokue ypoBHH. M3mywarenbpHas
peKOMOWHAITHS. Oxe-pekomOuHanmsi.  [loBepxHOCTHas
[peKOMOHHAIIHSL.

Bpemsi xu3HN HEpaBHOBECHBIX HOCUTENEH 3apsa.

Kunetuka Hocutenen 3apsna
B MOJYTPOBOAHUKAX

JIBm>keHHe HOCUTENIeW 3apsia B AJIECKTPUYECKOM IIOJE.
IpeiidoBasi CKOPOCTh M TIOJIBU’KHOCTh HOCUTEIICH 3apsia.
[noTHOCTB ApeiidoBoro ToKa. Y neabHas MPOBOIUMOCTD.
MexaHu3Mbl paccessHUs HOCUTENIEH 3apsnia B
MOJyPOBOIHUKAX. 3aBUCUMOCTh MOJBH)KHOCTH OT THUIA
HOCUTEJIeH 3apsia, TEeMIIEpaTypbl U MaTepuaa.
Hudbdy3nonHoe  aBUIKEHHE 3apsga B
nonynpoBoaHukax. [lmotHocTs U y3noHHOrO
CBs13b K03 dunrenTa muddy3uu 1 moIBIKHOCTH.

HOCHUTEIIEN
TOKa.

BelpaxkeHne Uil TIOJHOTO TOKAa HOCUTENEH 3apsiia B
MOJTYPOBOTHUKAX.

[loBeneHre MOTYNPOBOIHUKOB B CHJIBHBIX 3JICKTPUYCCKUX
nosnsix. Haceimenue npeiidoBoit ckopoctu. Dddekr ['anHa.
YiapHas WoHHU3anus B
TyHHeNbHBIC SBJICHUS B TOTYIIPOBOAHUKAX.

MOJYIIPOBOAHUKAX.

TepmoanexkTpuueckue u
rajbBaHOMAarHUTHBIE
SIBIICHUS B
MOJIyITPOBOAHHUKAX
DOTOANIEKTPUYECKUE
SIBIICHUS B
MOJIyITPOBOAHUKAX

Dddextor 3eedeka, Ilentee u Tomcona. Dddext Xomna.
MarHuTope3uCTUBHBI APPEKT. AKTUBHOC M HEAKTHBHOC
MOTJIONIEHHE CBeTa B MOJYNPOBOJHMKAX. 3akoH byrepa-
JlambepTa. CriekTpsl MOTJIOLIEHUS CBETa B
MOTYTIPOBOTHUKAX.

®oronpoBoauMoctb. DoToBonmbTanyeckue 3HEeKTs B

MOJIYIIpOBOAHUKAX.




@dusnyeckue mnporeccs B
MICUTU3UPOBAHHOM
TOMOT€HHOM P-N-Iepexoie

DIEeKTPOHHO-IBIPOYHBIH nepexo B COCTOSIHUH]
TEPMOITHAMHYECKOT O paBHOBeECHSI. Beicota
MOTEHIIUATIBLHOTO Oapbepa p-n-mepexojia U MUPUHA 00JIACTH|
00beMHOT0 3apsga. VX 3aBHCHMOCTh OT KOHLIEHTPAIUH
JIETUPYIOIINX TPUMECEH U TeMITepaTyphl.

W3menenne mnapaMeTpoB p-n-miepexojia MpU HPHIOKEHUH]
BHEIIHEr0  HampspkeHus.  WHKeKuus W OKCTpaKIus
HOCHUTENEH 3apsaa B p-n-epexoaax.

Bonbsramnepnas XapaKTEPUCTUKA (BAX)
W/ICATH3UPOBAHHOTO p-n-riepexoja. TemmeparypHast
3aBHCHMOCTB TOKa H/ICATM3UPOBAHHOTO P-N-TIEPEX0a.
[lepexomnble MpoIEecChl B p-n-lepexoax MpH BKIIOYCHUH,
BBIKIIFOUCHUH W TICPEKITIOUEHUH C TIPSMOTO HalpaBJICHUS HA|
oOpatHoe. P-n-mepexonm Ha TmepeMEHHOM HAaNPSIKCHUU.
JluddepeHnnaabHOoe CONMPOTUBICHUE HAa HU3KOM YacToTe.
bapbepHas u aud@dy3roHHasT €MKOCTH. DKBUBAICHTHAS
cXeMma p-n-repexo/ia Ha MepeMEeHHOM HaNPsHKEHUN HI3KOU

4acToThl. ['eTreponepexoasl. DJHepreTudecKas AuarpaMma.
KonTakt meramia ¢ noaynpoBogHukom. Juox HIoTTku.
OMHYeCcKHii KOHTAKT.

OT1nuunst pealibHbIX p-n-
Mepexo 0B OT
UJIeaTU3UPOBAHHOTO

BrusiHue reHepanmoHHO-PEKOMOMHAIIMOHHBIX MPOIECCOB B
obmactu  oOwbemMHOTO 3apsigma Ha BAX p-n-mepexona.
Biusitaue 1mupuHbl  0a30BBIX  O0MacTed W OMHUYECKUX
KOHTaKTOB. BusHuE BBICOKOTO YpPOBHS HWHXEKIUU B
0a30BbIX 001acTsIX. KOMIMOHEHTHI 0OPaTHOTO TOKA PEaIbHBIX]
p-n-TIIepexo/I0B.

Bunet mpoboss p-n-mepexona U UX  OTIMYUTENIBHBIE
npu3Haku. JlaBUHHBIH NPOOOH M YMHOXXEHHUE HOCHUTENCH
3apsiia B p-n-miepexojiax. MUKpOIIa3MeHHBIM TpoOoi

peaIbHBIX P-N-I1EPEXO0JI0B




B3aumopeiicTByronue mnepexoabpl — OCHOBA OUMOJISPHOTO
TpaH3UCTOpA. Cxembl BKJIFOUEHUS OUTIOJISIPHOTO
TpaH3uctopa. Puznueckue MpoIecChl B TPAH3UCTOPE B
cxeme ¢ oOmeir 6azoi. Kosddumment wuHxeKuuy,
KOX(PQUITUEHT epeHoca, KO3PPHUIIMEHT yCHIICHUS TIO TOKY.
@dusnueckue mpouecchl  B3aBUCHMOCTh KOI(P(OUIMEHTAa YCHICHUS IO TOKY OT
CTPYKType c ABYMSHANpPSOKEHUST U ToKa. BuIpl sMuccHMM W3 TBEpIBIX Tell:
B3alMO/ICHCTBYIOLIUMHU TEPMOIJIEKTPOHHAS, IEKTPOCTATUYECKAS,
[epexo/iaMHu. dusnueckune(poTodNIEKTPOHHAA. YTIpaBJIeHHE TOTOKOM JJIEKTPOHOB B
OCHOBBI JIEKTPOBAKYYMHBIX HBaKYyMHBIX Jamnax. VYupasienue IIOJIOKEHUEM
ra3opaspsIHbIX IPpUOOPOB QIIEKTPOHHOI'O Jiyda B 3JIEKTPOHHO-TYYEBBIX MpUOOpax.
@dusznyeckue TMpoLecchl B  ra3opa3psAgHbIX —IpuOopax.
[lepciekTHBBl ~ MUHHUATIOpU3ALMM U OBICTPOJCHCTBUS
PIIEKTPOHHBIX NpuOopoB. Hano3nexTpoHuKa.
OnTOo31EeKTPOHUKA U KPUODJIEKTPOHUKA

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipu monroToBKe OaKaxaBpOB MCIOIB3YIOTCS CIEIYIOIIHE OCHOBHBIE (DOPMBI
MIPOBEJCHUS YUEOHBIX 3aHITUI:
® UHTEPAKTHBHBIC JICKIIUH;
® JICKITUU-TIPECC-KOH(EPEHIINH;
® TPEHUHTH ¥ CEMUHAPHI IO PA3BUTHIO MTPOPECCUOHATBHBIX HABBIKOB;
® TpYIIOBBIC, HAYYHBIC TUCKYCCUH, ICOATHI.

[Ipn ocymecTBiaeHNH 00pa30BaTENBHOTO TMpollecca MPUMEHSIOTCS HH(POPMAIOHHBIE
TEXHOJIOTUHU, HEOOXOIUMBbIE Uil MOATOTOBKU IPE3CHTAlMOHHBIX MaTepHalioB U MaTepuajoB K
3aHATUSM (KOMIIBIOTEPHI C MPOTrPAMMHBIM OOECTIedeHUEM JIsi CO3JIaHUs U MOKa3a Mpe3eHTAlHI,
C JocTynoM B ceTb «VHTepHeT», MOUCKOBBIE CHUCTEMbl U CIPAaBOYHbIC, MPOQEeCcCCHOHANbHbBIE
pecypchl B cetu «IHTEepHETY).

B Byse oOopynoBaHbl TOMEIIEHHUS [UIsI CaMOCTOSITENIbHON paboThl o0yuarouuxcs
OCHAIIEHbl KOMITBIOTEPHONW TEXHHUKOW C BO3MOXKHOCTBIO MOKIIOUEHHUs K ceTu «VHTepHeT» u

obecrieueHueM A0CTYyIIa B SJICKTPOHHYIO I/IH(1)OpMaI_II/IOHHO-06p8.30BaT€J'IBHy'IO cpeay By3a.

6. CamocrosiTenbHast padoTa CTYICHTOB 110 AMCHHUIINHE
6.1 Ioaroroska pedeparos + npeseHTanuu

CaMocTrosTenbHas pa60Ta BKJIFOYAC€T TOATOTOBKY K JICKLIUAM, TCCTaM H Ha60paTOpHLIM
pa60TaM, BBIITOJIHCHHUE PACUCTHOI'O 3aJlaHUA, O(I)OpMJ'IeHI/Ie OTYECTOB O J'Ia60paT0pHBIX pa60TaX,
MOATOTOBKY K 3a4YCTy U 3K3aMCHY.

BOHpOCLI JIJIsI CAMOCTOSTEILHOM pa60TBI



BeposiTHOCTB 3a10MHEHUs S HEPTreTUYECKUX YPOBHEM

KoHnuentpanust HocuTeneit 3apsiga B HEBbIPOKICHHBIX MOJIyPOBOAHUKAX
Bpewmst sxu3HM HEpaBHOBECHBIX HOCUTEJIEH 3apsia

VY nenpHast IpOBOJUMOCTD

TMIOJIyIIPOBOTHUKOB

Toxu B MOynpOBOHUKAX

[Tornormenus cBera B MOJTyMPOBOJHUKAX

PNk

BeicoTa noreHuanbpHoro 0apbepa p-n-nepexoja u MupuHa 00JacTu 00bEMHOI0

3apsia.
9. BonbramnepHasi XapaKTepUCTHKa
10. U7eanbHOIO 110/a
11. bapwepnast u nuddy3noHHas eMKOCTH
12. Onpenenenre MMUPUHBI 3aMPEIIEHHOM 30HbI OTYIIPOBOAHUKOB.
13. Omnpenenenvie TUPPy3MOHHON JUITMHBI HEOCHOBHBIX

HOCHUTEJIeH 3apsija METOJIOM IOABHYKHOTO CBETOBOT'O 30H/IA
14. Ornpezenenre KOHIIEHTPAIIMM OCHOBHBIX HOCUTENEH 3apsiia v MOJABUKHOCTH C
nomo1bio d¢dexra Xoma

15. N3Mepenne BpeMeHH )KU3HU HEOCHOBHBIX HOCUTENEN 3apsiaa metoaom JIrkca

16. N3ydeHne onTH4ecKoro NOrjaomeHns B MOIyIPOBOIHUKAX

17. EMKocTHBIE CBOMCTBA p-n-Miepexo/ia

18. 3aIuTHl IPEIOXPAHUTEISIMHU.

19. TOKOBBIE CTYIIEHUATHIE 3AILUTHI.

20. JuddepenunanbHpie 3aUTHI.

21. JluCTaHITMOHHBIC 3aIUTHI.

22. 3amuThl, yCTaHaBJIMBAaEMbIC Ha TpaHCcPopMaTopax.

23. HccnenoBanne mapameTpoB cpabaThIBaHMs 3alllUT, YCTAaHABIMBACMbBIX Ha
AIIEKTPOIBUT ATEIISX.

24. 3amuThl, yCTaHABIMBAaeMble Ha reHepaTopax. Beioop mapamerpos

Cpa6aTI>IBaHI/IH 3alUT, YCTaHABJIIMBACMBIX Ha I'€HEpATOpax

25. CornacoBanue 3allUT, yCTaHaBJIMBA€MbIX Ha OTACJIBHBIX 00BbeKTax B
OJICKTPOSHEPI€TUUCCKUX CUCTEMAX. HpOBepKa CorjiaCoBaHus € MIOMOIIbIO KaPThI
CCIICKTUBHOCTH.

Y4eOHO0-MeTOoAMYECKOE 00ecieYeHHe CAMOCTOATeIbHOI PadoThI CTYAeHTOB

1. HnuranoBuy, A. H. ®usudeckre OCHOBBI NEKTPOHUKHU : METOAMYECKHE YKa3aHUS K
nabopaTopHbIM paboTaM Mo AuCHUILTNHE «DU3NYECKHE OCHOBBI IEKTPOHUKW» JAJISl CTYJICHTOB
cnenuansHoct 140610  «OnekTpoobopyaoBaHHE U 3JCKTPOXO3SMCTBO  MPEINPHUSITHIA,
opranmzanuii u yupexnenuit» / A. H. lllnuranosuu, U. I'. [lIunos. — Jlunenk : Jluneukwii
rocy/apCTBEHHBIM TexHH4Yeckuil yHusepcurer, ObC ACB, 2012. — 43 c. — ISBN 2227-8397.
— Texkcrt : anexTpoHHbI // DnekTpoHHO-O0nbnoTeunas cuctema [PR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/22964.html

2. HInuranosuy, A. H. ®usndeckue OCHOBBI JIEKTPOHUKH : METOJAMYECKHE YKa3aHUs K

1a00paTOpHBIM paboTaM Mo JUCHMIIMHE «DPU3NYecKue OCHOBBI AJIEKTPOHUKI» JJIS CTYAEHTOB
cnenpanpHoctd 140610  «OnexTpoobopynoBaHHE W DIEKTPOXO3AHCTBO  MPEANPUATHIA,


http://www.iprbookshop.ru/22964.html

opraam3anuii u yupexnenuin» / A. H. lllmuranosuu, W. T'. Illumo. — Jlunenk : Jluneukwii
rocy/apcTBeHHbIH TexHnuyeckuil ynusepcurer, O9bC ACB, 2012. — 43 c. — ISBN 2227-8397.
— TexcT : 3neKTpoHHbIH // DnekTpoHHo-0nbMoTeuHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/22964.html

3. Bmacos, B. I1. ®u3nueckue OCHOBBI AIEKTPOHUKH : yueOHoe mocodue / B. I1. Brmacos,

B. H. KapaBamkumna. — MockBa : MOCKOBCKMI TEXHMUYECKUMH YHHUBEPCHUTET CBA3U H
uHpopmaruku, 2016. — 67 c¢. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIN // DIIEKTPOHHO-
ouonunoreunas cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/61571.html
4. ®u3NYeCKUEe OCHOBBI JIIEKTPOHUKH : METOAWYECKOE TIO0COO0He Ui TPOBEICHHS
naboparopubix padot / cocraBurenu O. I'. Illep6anp, B. JI. JIeBoB. — PocroB-Ha-Jlony :
CeBepo- KaBkazckuii ¢unuan MOCKOBCKOTO TEXHHMYECKOIO YHHBEPCHUTETa CBS3M U
unpopmaruku, 2012. — 46 c. — ISBN 2227-8397. — TekcT : 35eKTpOHHBIN // DIEKTPOHHO-
ouommoreunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/61881.html

7. OueHo4YHbIE CpeaCTBA.

ATTecTaMOHHBIE BONPOCHI

1. CMBICI TEpMUHA «3JIEKTPOHUKAY.

2. Obnactu anekTpoHukH. Llenu u 3amaun TUCIUTIIMHEIL.

3. KpaTkuit ucropuueckuii ouepk pa3BUTHS JIEKTPOHHBIX PUOOPOB.

4. DHEPreTHUeCKHil CIEKTP CBOOOIHOTO 3JIEKTPOHA B KJIACCUYECKON M KBAaHTOBOM
¢uznke. DHEPreTUYECKUI CIIEKTP aTOMOB U MOJIEKY L.

5. DHepreTUyecKuil CreKTp IEKTPOHOB B KPUCTAILIIE.

6. 30Ha MPOBOJMMOCTH, BaJEHTHAsl 30HA, 30HA 3alPEUICHHBIX 3HAYCHUN SHEPIUHU.
Yucno cocTosiHMI B 30HaX.

7. DddexTrBHAS Macca HOCUTENEH 3apsia.

8. IloBeneHue AMEKTPOHOB B MOJHOCTHIO 3aMOJHEHHOW 30HE. [[pIpku B
MTOJIYITPOBOJAHMKAX. MeTasuibl, MOJIYITPOBOIHUKY U IUAIEKTPUKH C TOUKH 3PEHUS 30HHOU
TEOPHH.

9. IIIOTHOCTH KBAHTOBBIX COCTOSIHUI B 30HAX.

10. BeposiTHOCTD 3aIIOIHEHUS SHEPTETUUECKUX YPOBHEH B 30HAX.

11. ®ynkuuun Oepmu-upaka u Makcgenna-bonsiimana. Yposens Gepmu.

12. KoHueHTpanusi HOCUTENEW 3apsala U SHEpreTudeckas JuarpamMmma COOCTBEHHOIO
MOJIyIPOBOAHHKA.

13. DneKkTpoHBI U JIBIPKH.

1. JIoHOpHBIE U aKIIENTOPHBIE IPUMECH B MOIYIIPOBOAHHUKAX.

2. YcnoBue 31eKTPUYECKON HEUTPATbHOCTU. 3aKOH JIEHCTBYIOIIUX Macc B
HEBBIPOK/ICHHBIX MOIYIPOBOJHUKAX.

1. KoHueHTpauus HocuTenei 3apsaa B HEBbIPOKICHHBIX MOJIyIPOBOAHUKAX.

2. 3aBUCHUMOCTb KOHLEHTpAlMU HOCUTENEU 3apsiaa U ypoBHs PepMu OT KOHIEHTpAIUU
IIpUMECEN U TeMIepaTypbl. BeIpOXKIEHHbBIE MTOTYIPOBOIHUKH.

3. I'enepanus u pekoMOWHAIUST HOCUTENEH 3apsiia B IOMYNpoBOJHUKaX. HepaBHOBECHbIE
HOCHUTENH 3apsja. MexaHu3Mbl pekoMOuHanuu. MeX30HHass peKoMOWHAIMs U pPEeKOMOUHAIIUS
yepes r1y0okue ypoBHU. M3nydyarensHas pekoMOuHanust. Oxe-peKoMOHAIIHSL.

4. TloBepXHOCTHAs PEKOMOHHAIIHSI.

5. Bpems )xu3HM HEpaBHOBECHBIX HOCUTEIIEN 3apsa.


http://www.iprbookshop.ru/22964.html
http://www.iprbookshop.ru/61571.html
http://www.iprbookshop.ru/61881.html

6. JIBmwxeHne HocuTeNed 3apsaa B dJeKTpuueckoMm moie. [peiidoBas cKopocTh H
MOJBH>KHOCTh HOCUTEJIEH 3apsia.

7. IInotHOCTH nperioBOro ToKa. Y aeiabHas MPOBOAUMOCTb.

8. MexaHu3Mbl paccesiHUs HOCUTENEH 3apsaa B IMOJIYINPOBOJHUKAX. 3aBUCUMOCTh
MOJIBU’KHOCTH OT THIIa HOCUTENEH 3apsa, TEMIIEpaTypbl U MaTepuara.

9. uddy3nonHoe ABMKEHUE HOCHUTENEH 3apsiia B IMOMYMPOBOJAHMKAX. [IIOTHOCTH
i dy3noHHOTO TOKA.

10. CBs13b kodppunmenTa qudPy3un 1 NOIBIKHOCTH.

11. BripaxkeHne 1151 MOJTHOTO TOKAa HOCUTEIEH 3apsiia B IOITyIPOBOTHUKAX.
12. [ToBeneHue MOTYPOBOTHUKOB B CHIIBHBIX DJIEKTPUIECKUX MOJISX.

13. Haceimmenue aperidosoii ckopoctu. Dddekrt ['anna.

1. VX 3aBUCHUMOCTb OT KOHIIEHTPAIUU JIETUPYIOLIUX TPUMECEN U TEMIIEPATYPHI.
2. V3meHeHue napaMeTpoB p-n-nepexoaa MNpu NpUIOKEHUH BHEIIHETO HAIPSIKEHHUS.

Bonpocul k skzameny

OcHOBBI 371eKTPOHUKHU. [10TyTTPOBOTHUKOBBIE IPUOOPHI.
CMBICT TEPMHUHA «IJIEKTPOHUKAY.

O6mactu snextpoHuku. Llenu v 3agaun TUCITUTUTAHBI.

el

KpaTkuit ucropuueckuii ouepk pa3BUTHS JEKTPOHHBIX IPHOOPOB.

5. DHEpPreTUYecKuid CIEeKTp CBOOOJHOTO AJIEKTPOHA B KJIACCHYECKOW W KBAHTOBOM
(u3uKe. DHEPreTHIECKUN CIIEKTP aTOMOB M MOJICKYI.

6. DHEpPreTUYECKUi CIEKTP ANEKTPOHOB B KPUCTAJLIE.

7. 30Ha MPOBOJIMMOCTH, BAJEHTHAsl 30HA, 30HA 3alPEIICHHBIX 3HAYCHUN HHEPTHH.
Yucno cocTosiHMI B 30HaX.

8. DddexTuBHAS Macca HOCUTENEH 3apsa.

9. IloBeneHue >IE€KTPOHOB B IMOJHOCTHIO 3aMOJHEHHOW 30HE. JIbIpKU B
MOJIYIIPOBOJAHMKAX. MeTasuibl, MOJIYIIPOBOIHUKYU U IUAIEKTPUKU C TOUKH 3PEHUSI 30HHOU
TEOPHH.

10. TL1OTHOCTH KBAaHTOBBIX COCTOSIHMM B 30HAX.

11. BeposTHOCTB 3alI0JIHEHUS SHEPTETUUECKUX YPOBHEU B 30HAX.

12. ®ynkuun Oepmu-upaka u Makcpemna-bonsimana. Yposens @epmu.

13. KoHueHTpaiusi HOCUTENEH 3apsga U SHEpreTudeckas auarpamMmma cOOCTBEHHOTO
MOJIyIPOBOAHHKA.

14. DneKTpoHBI U JIBIPKH.

15. JloHOpHBIE U aKLIENTOPHBIE IPUMECH B MOIYIIPOBOJAHHUKAX.

16. YcnoBue 3neKTpUYECKOl HEHUTPATbHOCTU. 3aKOH JEHCTBYIOIIHUX Macc B
HEBBIPOK/ICHHBIX MMOIYIPOBOJHUKAX.

17. KoHueHTpaunus HOCUTENEH 3apsiia B HEBBIPOKICHHBIX MOTYIPOBOJIHUKAX.

18. 3aBUCHMOCTH KOHIIEHTpALIMU HOCHUTENEH 3apsiia U ypoBHS dDepMu OT KOHIIEHTpALUU
npuMecel U TeMIiepaTypbl. BeIpoxkAeHHBIE TOIYITPOBOIHUKH.

19. T'enepanius W  peKoMOWHAIMs  HOCUTENEW 3apsga B IMOJYIPOBOJHUKAX.
HepaBHoBecHble HOCUTENN 3apsiaa. MexaHu3mbl peKoMOUHaIi. Mex30HHas peKOMOUHALIUS U
pexoMOuHaIus Yepe3 rryookue ypoBHU. M3mydarenpHas pekoMOuHamums. Oxe-peKoMOnHaIHS.



20. IToBepxHOCTHAs PEKOMOUHALIHSL.

21. Bpems Xx13HU HEpaBHOBECHBIX HOCUTENIEH 3apsa.

22. ]JIBmxeHue HoOcHTeNeH 3apsaa B dyeKkTpuyeckoM moze. /[peiidoBas ckopocTs u
MOJBH>KHOCTh HOCUTEJIEH 3apsia.

23. IlmotHOCTH npeiidoBoro Toka. YaenbHas MPOBOIUMOCTb.

24. MexaHuU3Mbl paccesHUs HOCHTEIEW 3apsjia B MOJYIPOBOJHHKAX. 3aBUCHUMOCTb
MOJIBU’KHOCTH OT THIIa HOCUTENEH 3apsja, TEMIIEpaTypbl U MaTepuara.

25. Jluddy3nonHoe ABMKEHHME HOCUTENEH 3apsijia B IMOMYMPOBOJHMKAX. [IIOTHOCTH
1 dy3noHHOTO TOKA.

26. CBs3b kodpduuuenTa quddy3un 1 NOJBIKHOCTH.

27. BslpaxkeHue AJis IOJHOTO TOKA HOCUTENEH 3apsiia B OIYIIPOBOIHUKAX.

28. IloBeneHue NoayNnpOBOJIHUKOB B CUIIbHBIX 3JIEKTPUUECKUX MOJISAX.

29. Haceimenune npeiidonoit ckopoctu. dddekt ["anHa.

30. VYpapHas MOHU3aLMs B OTYNPOBOJHUKAX. TyHHEIbHBIE SIBJICHUS B
ITOJIyIIPOBOAHHKAX.

31. DOddextst 3eedeka, [lenrse u Tomcona. dpdext Xomna.

32. Maruaurope3ucTuBHbIN 3 (PEeKT.

33. AKTHBHOE M HEaKTHBHOE IOIIONIEHUE CBETA B MOJIYIIPOBOHUKAX.

34. 3axon byrepa-JlamGepra.

35. CrekTpbl NOTJIOIIEHHS CBETA B IOJYNPOBOIHUKAX.

36. DOTONPOBOIUMOCTD.

37. ®oroBoabTanveckue d3PGEKTh B MOIYIPOBOTHUKAX.

38. DNEeKTPOHHO-ABIPOYHBIN MEPEXO] B COCTOSIHUN TEPMOJANHAMHYECKOTO PAaBHOBECHSI.

39. BeicoTa moTeHIMAIBHOTO O6aphepa p-n-nepexo/ia u MupuHa 00J1acTH 00BEMHOTO
3apsja.

40. Hx 3aBUCUMOCTb OT KOHIEHTPAILMY JICTUPYIOIIHNX TPUMECEN U TEMITEpaTyphI.

41. H3MeHeHMe mapaMeTpoB p-n-Nepexoja NpHU MPUIOKEHWH BHEIIHETO HalpsLKCHUS.
Wnxekuus u 5KCTpakLusg HOCUTENEeH 3apsiia B p-n-nepexoax.

42. BonprammepHas xapakrepuctuka (BAX) maeanuzupoBaHHOTO p-n-mepexoja.
TemnepaTtypHasi 3aBUCUMOCTb TOKa UCATU3UPOBAHHOTO P-N-IIepexo/a.

43. TlepexoaHble MpoIleCcChl B P-n-liepexoiax Mpu BKIIOYCHUH, BHIKIIOYSHUH U
MEPEKIIIOUEHUH C MPSIMOro HampaBJeHHs Ha oOpaTHoe. P-n-nepexo Ha mepeMeHHOM
HaMpsHKEHUU.

44.  TuddepeHunanbHoe COMPOTHBICHUE HAa HU3KOW yactoTe. bapwepHas u
¢ dy3uoHHAS EMKOCTH.

(o0pa3zen OmJieTa K IK3aMeHY)

buaer Nel
JlacouninHa HUD_nanpasJieHne_cemecTp_

1. TToBepxHOCTHASI peKOMOUHAIHS
2. D¢ dextrl 3eebeka, [Tentse u Tomcona. D ekt Xomna.

3. DHepreTnyecKkuil CEKTpP NIEKTPOHOB B KPUCTAILIIE

8. YueOHO-MeTOonMUeckoe U HHGOPMALIMOHHOE 00ecniedeHre JMCUMILIUHBI a)



OcHoBHas JInTeparypa:

1. Bamoxos, /1. I1. ®u3ndeckre OCHOBBI AIEKTPOHUKH : ydeOHOoe mocodue / [1. T1.
Banroxos, P. B. Ilurynes. — CraBponois : CeBepo-KaBkasckuii ¢penepanbHblii YHUBEPCUTET,
2014.

— 135 ¢. — ISBN 2227-8397. — TekcT : 3MeKTpOHHBIN // DIIEeKTpOHHO-OMOIHMOTEYHAS
cuctema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/63253.html

2. ®u3MYECKHUEe OCHOBBI AIIEKTPOHHKH M DJCKTPOTEXHHMKH : ydeOHoe mocobme / A. H.

Jlapuonos, 0. W. Kypakos, B. C. Boumer [u nap.]. — Boponex : Boponexckuii
I'ocynapctBennsiit Arpapuslii YHuBepcurer uM. Mmneparopa I[lerpa Ilepsoro, 2015. —
434 c. — ISBN 978-5-7267-0802-7. — TekcT : D3JEKTPOHHBIM // DIEKTPOHHO-
ouommoreunas cucrema [IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/72782.html
3. bsnuk, A. JI. ®u3nyeckue OCHOBBI IEKTPOHUKU. TpaH3ucropsl. ['albBaHOMarHUTHbIE

U TepMOd3JIeKTpuueckue npudopsl. ONTOANEKTpOHHBIE MPUOOpPH! : yueOHoe mocodue / A. Jl.

bsnk, A. B. Kamenckas. — HoBocubupck : HoBocuOupckuil rocy1apcTBEHHbIN TEXHUUECKUN
yuuBepcuret, 2017. — 92 c¢. — ISBN 978-5-7782-3223-5. — TeKkcT : 2JIEeKTpOHHBIN //
DNeKTpOHHO-O0MOIMoTe HAas cucremMa IPR BOOKS : [caiT]. — URL:

http://www.iprbookshop.ru/91477.html

4. Tonmaués, B. B. ®usudeckue ocHOBHI anekTpoHuku / B. B. Tommaués, ®. B.
CKpHITHHUK.

—2-e n31. — Mocksa, IxeBck : PerynspHas m xaoTudeckas JuHaMmuka, WHcTHTYT
KOMIBIOTEpHBIX uccaenoBanuii, 2019. — 496 c. — ISBN 978-5-4344-0753-3. — Tekcr
ANEKTPOHHBIA // DnekrpoHHO-OmOMmoTreyHass cuctema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/92021.html

5. TonmauéB, B. B. ®usnueckue ocHoBbl 3nektpoHukn / B. B. Tonmaués, ®. B.
CKpUIHUK.

—2-¢ m3a. — Mocksa, MxeBck : PerynspHas m xaoTuueckas nuHamuka, MHCTUTYT
KOMIBIOTEpHBIX uccaenoBanuii, 2019. — 496 c. — ISBN 978-5-4344-0753-3. — Tekcr
ANEKTPOHHBIA // DnekrpoHHO-OmOimoTreyHass cuctema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/97376.html

0) JlonmosiHUTEIbHAS JIUTEPATYpa:

1. 3e6pe .M. ®usnueckue OCHOBBI KPEMHHEBOM HAHOZIEKTPOHUKU [DIEKTPOHHBIH
pecypc]: yuebnoe mocobue mis By30B/ 3ebpeB I'.Ml.— DieKkTpoH. TeKCTOBbIE NaHHBbIE.— M.:
BMHOM. Jlaboparopus 3HaHUM, 2015.— 241 c.— Pexxum JIOCTYyTIA:
http://www.iprbookshop.ru/4585.html

2. JlaBbiioB B.H. ®usnueckue OCHOBBI ONTOAIEKTPOHUKH [DIEKTPOHHBIA pecypc]:
yuebHoe mnocobue/ J[laBeimoB B.H.— DOnektpoH. TekcroBble naHHble.— Tomck: Tomckuit

rOCy/JapCTBEHHBI YHMBEPCUTET CUCTEM YIPABJIECHUS U paauodiekTpoHuku, 2010.— 139 c.—
Pexxum noctyna: http://www.iprbookshop.ru/13872.html
3. BapbiOun A.A. DJIEKTPOHUKA U MUKPOIJIEKTPOHUKA. DU3NKO-TEXHOJIOIMUECKHE OCHOBBI
[DnexTpoHHBIH pecypc]: yueOHoe nmocobue/ bapbioun A.A.— DIeKTpOH. TEKCTOBbIE JaHHbIE.—
M.: DU3MATIIUT, 2008.— 424 c.— Pexxum noctyma: http://www.iprbookshop.ru/12972.html
4. oporoii, C. B. @usnyeckue OCHOBBI d3JIEKTPOHUKU. KOHTaKkThl MeTami—
MOJIYTIPOBO/IHUK : ydeOHOo-meronuueckoe mocodue / C. B. [loporoit. — HoBocubupck :



http://www.iprbookshop.ru/63253.html
http://www.iprbookshop.ru/72782.html
http://www.iprbookshop.ru/91477.html
http://www.iprbookshop.ru/92021.html
http://www.iprbookshop.ru/97376.html
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HoBocubupckuii TocyaapcTBeHHbINH TeXHU4Yeckuii yausepeutet, 2019. — 50 ¢. — ISBN 978-5-
7782-3994-4. — TekcT : 3MeKTpOHHBIN // DnekTpoHHO-OnbOMMoTeynast cuctema [IPR BOOKS :
[catit]. — URL: http://www.iprbookshop.ru/98757.html

5. benos, H. Il. ®usnueckue ocHoBbl KBaHTOBOW 3nekTponuku / H. I1. bemos, A. C.
lepcroburora, A. JI. fAcekoB. — Cankt-IletepOypr : Yauepcurer UTMO, 2014. — 65 ¢c. —
ISBN 2227-8397. — Tekcr : anmekTpoHHbIH // DnekTpoHHo-0nbmuoreunas cucrema IPR BOOKS
: [caiiT]. — URL: http://www.iprbookshop.ru/65346.html

B) UHTEepHeT-pecypcehl:
1. http://www.kodges.ru/nauka/182219-vvedenie-v-specialnost-yelektroyenergetika.html
2. http://www.twirpx.com/file/1050374/
3. http://fondknig.com/books/apparatura/electotech/232026-
vvedenie_v_specialnost jelektrojenergetika.html

Hapsuly C TpadUuOWUOHHBIMHW U3AAHUAMU CTYACHTBI W COTPYAHHUKU HMCIOT BO3MOXHOCTH
IMOJIB30BATHCA SJICKTPOHHBIMU IMMOJTHOTCKCTOBBIMHA Oazamu JaHHBIX:

Tabauua 7.1.


http://www.iprbookshop.ru/98757.html
http://www.iprbookshop.ru/65346.html
http://www.kodges.ru/nauka/182219-vvedenie-v-specialnost-yelektroyenergetika.html
http://www.twirpx.com/file/1050374/
http://fondknig.com/books/apparatura/electotech/232026-vvedenie_v_specialnost_jelektrojenergetika.html
http://fondknig.com/books/apparatura/electotech/232026-vvedenie_v_specialnost_jelektrojenergetika.html

Ne | Bup snexrponnoro obpasoBa- | HaumeHoBaHue 31€KTpOHHOTO 00pa30BaTEIBHOTO pecypca,
/o TEJIBHOI'O pecypca, 3IIEKTPOHHOTO MH(POPMALMOHHOTO pecypca
AJIEKTPOHHOTO UH(POPMa-
LIMOHHOI'0 pecypca
1 2 3
1. |Bun AIEKTPOHHOTO |JJEKTpOoHHAas Oubnnoreka oHnaiH «EanHOe OKHO K
00pa3oBaTENLHOTO pecypca |0Opa3zoBaTesbHBIM pecypcam» http://window.edu.ru
(3MeKTPOHHBII Kype, [«OOpa3oBatenbHblii  pecypc  Poccum»  http://school-
ANCKTPOHHBIA TpeHaxkep win [collection.edu.ru
CHUMYJIITOP,  MHTepakTHBHBIN |PenepaibHblii 00pa3oBaTeIbHbIN IOPTAL: yUPEKICHNUS,
y4eOHUK, MYJIBTHUMETUIHBIN [TPOrpaMMsl, cTanaapTel, BY3eL, Tectel EI'D, 'THA
pecypec, yuebnsie [http:/fcior.edu.ru
BUJIEOPECYPCHI U IPYTOE) Pycckas BupTyaspHas Oubarorexa
http://rvb.ru
Kabunet pycckoro si3pIka U JINTepaTypbl
http://ruslit.ioso.ru
HannoHaneHBIN KOPIYC PYyCCKOTO SI3bIKA
http://ruscorpora.ru
Hayunas snekrponnas Oubnuorexa
«e-Library»
http://elibrary.ru/defaultx.asp
DnekTpoHH0-O0nbmmoreyHas cucrema IPRbooks
http://www.iprbookshop.ru
DneKTpoHHO-O0nbnmroreynas cucrema Marl'y
https://lib.inggu.ru/
NudopmanmonHno-npaBoBas cuctema «I apanT»
CereBass Bepcus, JOCTyIIHA CO BCEX KOMIIBIOTEPOB B
koprnopatuBHOU ceTuHTTY Moodle
2. |Bun anektpoHHoro | [PRSmart , (AUBC) «Merallpo»
WH(POPMAITMOHHOTO pecypca | IPR-books-AVITHAP meaua
(371eKTpOHHO-ONOTMOTEUHBIE 00O «I"apanT»
pecypcehl u CHUCTEMBI, 000 «I"apanT»
nH(pOpMaLOHHbIE u
CIPaBOYHO-IIPABOBBIE CHUCTEMBI
U IPYToe)
7.4. Onucanue MaTepHAJbLHO-TEXHHYECKOH 0a3pl, HeoOXoaAMMON ISl
OCylIecTBJIeHHsI 00Pa30BaTeIbLHOIO NMpouecca Mo JUCHUILINHE (MOIYJII0)
HaunmeHoBaHue HaunmeHnoBaHue 000py/10BaHHBIX Y4eOHBIX Aznpec (MecTONOI0KEHHE)
Y4eOHBIX Ka0MHeTOB, 00bEKTOB /IJ1s1 IPOBeIeHHS y4eOHbIX KA0OMHETOB,
NpeIMeTOB, KYPCOB, [IPAKTUYECKUX 3AHATHI, 00bEKTOB 00bEKTOB [JIfl IPOBeJeHNsI
JAUCUHMILIMH (uszuyeckoii KyJbTYpPHI U CHOPTA € IEPEYHEM |IPAKTUYECKUX 3aHATHI,
(Mmony.reit), OCHOBHOI0 000pYyA0BaHMS 00beKTOB (PU3NYECKOM

NPAKTUKH, HHBIX
BU/I0B y4eOHOil
AesiTeIbHOCTH,
NpeaycMOTPeHHbIX
Y4eOHBIM IJIAHOM
o0pa3oBaTebHOI
NPOrpamMMBbl

KYJbTYPbI M cIOPTA (C
yKa3aHMeM IUIOLIATU U
HOMepa NoMelleHHusl B
COOTBETCTBHHU € JOKYMEHTAMHU
010po TeXHHYeCKOil
MHBEHTAPU3 AL MH)



http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp
https://lib.inggu.ru/

Ka6 Ne314
Crienmanu3upoBaHHas yuyeOHas MeOenb s
00y4YaroLMXCsl ¥ MPenoaBaTelis; TEXHUIECKUe
cpeacTBa oOyueHHst (KOMITBIOTEpHAst TEXHUKA,
MYJIbTUMEINHHOE 000pyIOBaHHE:
WHTEPaKTUBHAs J0CKa, IPOCKTOP); JOCTYH K
UH(POPMAIOHHO-TEIEKOMMYHHUKAIIMOHHOW CETH
HuTepHeT; y4eOHO-METOIMUECKIE MaTePHUAbIL.

386132, PecrryOnuka
NHrywerus, r.0. ropog
Haspans, r. Ha3pans, Tep.
['amyp3ueBckuil
aIMUHUCTPATUBHBINA OKPYT, YII.
MaructpansHas, 1. 39«a»
Ka6.Ne 314, 3 stax
IInomane 204,4 M

st camocTosITensHON paboThl 00yYaIOImnXCS.
Kab6 Ne 323: paboune Mecrta aj1st 00ydarommxcs,
TEXHUYECKHE CpeACTBA 00y4eHUs (HOYTOYK,
JOCKa), I0CTYT K cetn MHTEpHeT, yueOHO-
METOANYCCKHUEC MAaTCpHaJIbl, 3JICKTPOHHBIC
00pazoBaTeIbHBIC PECYPCHI.

386132, PecniyOnuka
WNHrywerus, r.0. ropox
Haspanp, r. Ha3pans, Tep.
I'amyp3ueBckuit
aIMUHUCTPATUBHBINA OKPYT, YJI.
MarucrpansHasd, 1. 39«a»
Ka6.Ne 323, 3 srax
[Tnomians 48,7 M




Pabouass mporpamma aucrmmianHbl «®Du3nyeckre OCHOBBI 3JIEKTPOHUKW) COCTABJICHA B
coorBerctBUM ¢ TpeboBanusmMu DI'OC BO mno wHampasnenuto noarotoBkul3.03.02.
DNeKTpodHepreTuka M 3JCKTPOTEXHHKA,  YTBEPXKACHHOTO  MpHKa3oM  MMHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoii @eneparun ot «28»despans 2018 r. Nel144.

[Iporpammy cocraBui:

EBioeB Anmnxan BaxaeBud, cTapiini IpenogaBaTeib.
(®.1.0., 1oMmKHOCTE)

IIporpamma onoOpena Ha 3aceganuu Kageapbl «DIEKTPOIHEPreTUKA U SJIEKTPOTEXHUKA

ITporokon Ne 5 oT« 20 »  wMmas 2026 roxga

[Tporpamma ogob6peHa YueOHO-METOIUIECKAM COBETOM MH)KEHEPHO — TEXHUYECKOTO HHCTUTYTA

IIpotokon Ne 3 « 21  » Mag 2026 rona

[Iporpamma ogo0peHa YUeHHBIM COBETOM MHKEHEPHO — TEXHUUYECKOTO HHCTUTYTA

[Ipotokon Ne 4« 23  » Mast 2026 rona




MHHHUCTEPCTBO HAYKH U BHICHIET'O OEPA3OBAHMSA
POCCUMCKOM ®EJEPAIIMA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJ)KETHOE OBPA30OBATEJBHOE
YYPEKJIEHWE BBICHIEI'O OBPA3OBAHUSA
«MHT'YIICKHWHA I'OCYJIAPCTBEHHBIA YHUBEPCHUTET»

WHXXEHEPHO - TEXHUYECKUW WHCTUTYT

KA®EJPA «JIEKTPOOHEPI'ETUKA U 3JIEKTPOTEXHUKA»

®OH/JI OHEHOYHBIX CPEJACTB 11O JTUCHUIIJIMHE
DT/.B.01 Puznyeckue 0CHOBLI YJIEKTPOHUKH

Hanpasnenue noarorosku (bakanaspuar)
13.03.02 JjeKTpPOIHEPreTuKa U 3JIeKTPOTEXHUKA

Hanpasnennocts (IIpoduns moaroroBkn)
«DJIEeKTPOTEXHUKA 3J1eKTPO0OOPYI0BAHUE

KBanudukamus BbITyCKHUKA
bakanaaBp

dopma o0yueHus
O4YHAasi, 3204Has

r. Marac, 2026



JleKIIMOHHBbIE 3aHATHSA

Taoauna

n/n

HaunmenoBanmue pa3aena
JTUCIUTLINHEI

Coaeprxanue pasjiena

Bsenenue

CMbICIT TEpMUHA «3JIEKTPOHUKa». OO0JIaCTU AJIEKTPOHUKH.
Hemu w 3amaum aucuuiuinHbl. Kpartkuii nCTOpUYecKui
0YEPK Pa3BUTHS AIEKTPOHHBIX TPUOOPOB.

BBenenne B Qusuky
[OJTyTIPOBOAHHUKOB

DHEpreTHYecKHii  CIEeKTp  CBOOOJHOTO  DJIEKTPOHA B
KJIACCHYEeCKOM M KBAaHTOBOH (u3MKe. DHEpreTHYecKuid
CIEKTP aTOMOB M MOJIEKYJ]. OHEpPreTU4eCKUd CIEKTp
PIIEKTPOHOB B KPUCTAJLIE.

30Ha IPOBOAMMOCTH, BaJI€HTHAsl 30HA, 30HA 3alpEIICHHbIX|
3HAQYeHW  SHepruu. UYucino  COCTOAHMM B 30Hax.
OddextuBHass Macca Hocurtened 3apsga. [loBenenwue
PJIEKTPOHOB B TOJIHOCTBIO 3allOJHEHHOW 30HE. JIpIpku B
MOJIYNIPOBOAHUKAX.  MeTaibl, IOJIYNPOBOJAHUKHA U
JUDJIEKTPUKHU C TOYKHU 3PEHUS 30HHOW TEOPHH.

Konuentpauusi Hocurenen
3aps/ia B MOJYTPOBOHUKAX

IIOTHOCTh KBAaHTOBBIX COCTOSIHUWA B 30HaX. BeposITHOCTH
3aIll0JIHEHHsI SHEPreTUYECKUX YpPOBHEH B 30Hax. DyHkuuwy
depmu-/upaka u Makcgenna-bonbiimana. Yposens @epmu.
KonnenTpanuss Hocutenen 3apsjia U SHEPreTHYecKas
arpaMma COOCTBEHHOT'O TOJYNPOBOJHUKA. DJIEKTPOHBI U
NbIpKkH. JIOHOpHBIE W aKLENTOPHBIE MPUMECH B
MOJTYTIPOBOTHUKAX. VYcnoBue  3IEKTpUYECKON
HEUTPAJIbHOCTH. 3aKOH  JCHCTBYIOUIMX Macc B
HEBBIPOK/ICHHBIX IMOJYNPOBOAHMKAX.  KoHueHTpauus
HOCHUTEJIEH 3apsia B HEBBIPOXKACHHBIX MOJYIIPOBOAHUKAX.
3aBUCHMOCTh KOHLIEHTpPAlMM HOCHUTEINIEH 3apsA/ia U YPOBHS
@epMu OT KOHLIEHTpAUMU IpUMECEed W TEeMIepaTyphl.

BrIpoXKICeHHBIE MOy IPOBOTHHKH.
['eHepanyisi ¥ pEeKOMOMHAIMS HOCHTENCH 3apsja B
MOJYIPOBOIHUKAX. HepaBHOBECHbIE HOCHTENW — 3apsiza.
MexaHu3Mbl peKOMOMHAIMK. MeX30HHas peKOMOHMHALUS U]
peKOMOMHaIUsT 4yepe3 TiayOokue YpoBHHU. M3imydarenbHas
pexkomOuHaiusa.  Oxke-pekomOuHaius.  IloBepXHOCTHas]
PEKOMOMHAILINS.

BperI JKU3HHU HCPABHOBCCHBIX HOCHUTENCH 3apsaa.




Kunetuka Hocurenen 3apsana

B IOJYTPOBOAHUKAX

JIBM>KeHHE HOCHUTENIEW 3apsa B DJIEKTPUYECKOM IIOJIE.
JlpeiidoBasi CKOPOCTh U MOABUKHOCTh HOCHTEJIEH 3apsa.
[TnoTHOCTH IpetidhoBoro Toka. Y ienbHasi IPOBOAUMOCTb.
MexaHu3Mbl paccesiHUsl HOCUTENIEH 3apsiia B
[MOJIYIIPOBOAHHKAX. 3aBUCUMOCTH INOABMXKHOCTU OT THIIA
HOCHUTEJIEH 3apsia, TEMIIEpaTyphbl U MaTepHaIa.

Huddysnonnoe
MOJTYTTPOBOTHUKAX.

IBIDKEHHE  HOCHUTEIEU 3apsiga B
maddy3noHHOrO

CBs13b K03 dunmenTa mupdy3un 1 TOABIKHOCTH.

[noTHOCTH TOKA.,
BrelpakeHue s MOJMHOTO TOKA HOCHTEICH 3apsia B
MIOJTYTTPOBOTHUKAX.

HOBC)IGHI/IG MOJIYTPOBOAHHUKOB B CHUJIBHBIX J3JICKTPHUYCCKUX]
noyisix. Haceimenue npeitdoBoit ckopoctu. Iddext [NanHa.
Y napHas
TyHHENbHBIE SBJICHUS B ITOJIYIIPOBOJHHUKAX.

HOHU3aIusgd B MOJIYIIPpOBOAHMUKAX.

TepmossieKTpuueckre u
raJJIbBAHOMArHUTHBIC
SIBJICHHUS B
TOIYIIPOBOTHUKAX
DOTOAEKTPUUECKHE
SIBJICHHUS B
MOJTyTIPOBOAHUKAX

Oddextor 3eedeka, Ilentbe u Tomcona. Dddexr Xomna.
Marautope3ucTuBHbIA 3P GeKT. AKTUBHOE U HEaKTUBHOE
MOTJIOIIEHNE CBETa B MOJYNPOBOAHHMKAX. 3akoH byrepa
JlamGepra. Cnektpsbl MOTJIOLIEHUS CBETa B
[1OJTyTIPOBOAHUKAX.

®oronpoBoauMocTb. DoToBosbTanyeckue 3((HEeKTsl B

MOJTYTIPOBOIHUKAX.

du3nyeckue IIpoHeCChl B
MACATTU3UPOBAHHOM
TOMOI'€HHOM P-Nn-II€pexoac

DIIEKTPOHHO-IBIPOYHBII
TEPMOANHAMHUYECKOTO

nepexo;y B
paBHOBECHSI.
MOTEHITMAILHOTO Oapbepa p-n-mepexo/ia U NMpuHa 00JIacTH|
00beMHOTO 3apsiga. VX 3aBHCHMOCTh OT KOHIIEHTPAIHH
JIETUPYIOIINX TPUMECEH U TeMITepaTyphlI.

M3MeHeHne mnapamMeTpoB p-n-epexoja IMpH TMPHIOKECHHH

COCTOSIHUH
Bricora

BHCIIIHEr0  HampspkeHus.  WHKeKmus W 3KCTPaKIus
HOCHUTEIIEH 3apsaa B p-n-epexoiax.

BonbsTamnepnas XapaKTEpUCTUKA (BAX)
W/ICATU3UPOBAHHOTO p-n-riepexoja. TemmepartypHast

3aBUCHUMOCTB TOKA UJICATU3UPOBAHHOTO P-N-Tiepexoa.
[Tepexonnblie mpoiecchl B p-n-epexoax MpH BKIIOYEHUH,
BBIKJTIIOYCHUH U MEPEKIIIOUEHUH C MPSAMOro HarpaBlIeHUS Ha|
oOparHoe. P-n-mepexon Ha TEPEMEHHOM HaMNPSHKEHUU.
JludbdepeHnnaabHoe COMPOTHBICHWE HAa HHU3KOM YacToTe.
bapeepHast u auddy3uoHHas E€MKOCTH. DKBUBAICHTHAS
cXema p-n-rnepexo/ia Ha MNePEeMEHHOM HaIPSKEHUN HU3KOU

yacToThl. I'eTeponiepexonpl. DHEpreTUYECKas AuarpaMma.
KonTakt metamna ¢ nomynpoBogHukoM. [{uon IlorTku.

OmMuYecKnil KOHTaKT.




OTinnuust peanbHbIX p-n-
[epexos0oB  OT

NACATTU3UPOBAHHOI'O

Bnusinue reHepanyoHHO-peKOMOMHAIIMOHHBIX TPOIECCOB B
obOmact oObemMHOro 3apsga Ha BAX p-n-mepexona.
BrnusHue 1mmpuHbl  0a30BBIX  00JACTE M OMHYECKHUX|
KOHTAKTOB. BiMsHHE BBICOKOTO YPOBHS WHXEKIHHU B
0a30BbIX 00nacTaX. KoMnoHEHThl 0OpaTHOroO TOKA peabHbIX|
p-N-1Iepexo/I0B.

Bugsl mpoGost  p-n-mepexoa M HX  OTIMYUTEIIHHBIC
npusHaku. JlaBUHHBIA HPOOOW M YMHOMKEHUE HOCUTEIEH
3apsiia B p-n-niepexojax. MUKpOIUIa3MeHHBIN MTpoOoi

peaJIbHBIX P-N-I1EPEXO0JIOB

®u3NYeCcKue  MPOLECCHI

CTPYKType C
B3aUMOJIEHCTBYOIIMMH

nepexoaamMu.

ra3opa3psIHbIX IPUOOPOB

B|

JBYMsl

dusnueckue
OCHOBBI 3JIECKTPOBAKYYMHBIX U]

B3aumoneiicTByomue nepexoabl — OCHOBA OWIIOJISIPHOTO)

TpPaH3UCTOpA. Cxembl BKJIIOYEHHS
TpaH3uctopa. Pusznyeckue MpOIEcChl B TPAH3UCTOpPE B
obmeit 6azoil. Koapdunuent

kodd purmeHT neperoca, KodhOUIMEHT YCUIIEHUS TTO TOKY.

OUIIOJISIPHOT O]

CXEMCEC C WHXXCKIINHU,

3aBUCHUMOCTh KO3(p(ULIMEHTAa YCWIEHUS IO TOKy OT
HanpspDKeHUsT W TOKa. Buapl SMHCCHH M3 TBEPABIX TeIl:
TEPMOIIEKTPOHHAS, ANIEKTPOCTATUYECKAs],
(oTO37MeKTpOHHAs. VYTMpaBlIeHHE IOTOKOM 3JEKTPOHOB B
BaKyyMHBIX Jammax.

VYnpasnenue MOJIOKEHUEM

JIEKTPOHHOI'O JIydya B 3JIEKTPOHHO-JIYyYEBBIX IpHOOpax.

@dusnyeckue TMpoLEeccChl B  Tra3opa3psAgHbIX — Hpubopax.
[lepcniekTUBBI ~ MUHHATIOPH3allMd W OBICTPOJICHCTBUS]
PIIEKTPOHHBIX NpubopoB. HanosnekTpoHuka.

OnTO31eKTPOHUKA U KPUODJIEKTPOHHUKA

CamocrosiTesibHasi padoTa CTYIEHTOB 110 JUCIUIIJIMHE

IMoaroroBka pedeparos + npe3eHTaun

CamocrosTenbHas pa60Ta BKJIFOYAC€T IIOATOTOBKY K JICKIUAM, TECTaM H J'Ia60paTOpHI>IM

pa60TaM, BBIIIOJIHCHUEC PACUYCTHOI'O 3aJlaHUA, O(bOpMJ'IeHI/Ie OTYCTOB O J'I8.60paT0pHBIX pa60TaX,

IOATOTOBKY K 3a4YCTy U 3K3aMCHY.
1. BepOHTHOCTL 3aIllOJIHCHHA OQHCPICTHICCKUX ypOBHeﬁ

TOJIYITPOBOIHUKOB

O NN kW

3apsna.

Toku B MOJIYIIpOBOJHHUKAX
Ilornomienus cBeTa B MOJIYIIPpOBOAHHUKAX
BrIcoTa mOTEHIIMAIBLHOT O 6apbepa p-n-nepexoia u mMupuHa o0yacT 00bEMHOT0

KOHL{@HTpaHI/IH HOCHUTENEH 3apsia B HEBBIPOKACHHBIX IMMOJYIIPOBOAHUKAX
BpeMH JKU3HU HCPABHOBCCHBIX HOCHUTENCH 3apsaa
YnenbHas IMPOBOAUMOCTD

9. BonbTamrepHas XapakTepUCTHKA

10.
11.

UJEAIBHOTO IM0JA
bapnepnas u quddy3nonHas eMkocTH



12. Ornpezenenre MUPUHBI 3aMPEIEHHON 30HbI OJTYTIPOBOIHUKOB.

13. Omnpenenenrie aupGy3MOHHON IMHBI HEOCHOBHBIX HOCHTENEH 3apsinia
METO/IOM IOJIBUYKHOTO CBETOBOT'O 30H/a

14. OrnpeseneHre KOHIIEHTPALIUU OCHOBHBIX HOCUTEJIECH 3apsiia U MOJBUKHOCTH C
nomoIsio 3 dexra Xomia

15. N3mepenune BpeMeHu )KU3HU HEOCHOBHBIX HOCUTENEH 3apsaa MeToaoM JIakca
16. W3ydenune onTuyecKoro MorjouieHus B MOTYIPOBOAHUKAX

17. EMKocTHBIE CBOMCTBA p-n-Miepexoaa

18. 3a1uThl IPETOXPAHUTENSIMHU.

19. TokoBbI€ CTyIIEHYAThIE 3ALIUTHI.

20. JuddepennnanbHble 3aIUTHL.

21. JIMCTaHITMOHHBIE 3aIUTHI.

22. 3amuThl, ycTaHaBJIMBaEMbIe Ha TpaHCcPopMaTopax.

23. UccnenoBanue mapameTpoB cpalOaThIBaHUS 3allluT,

YCTaHABJIMBAEMBIX HA DJIEKTPOABUIATENAX.
24. 3amuThl, yCTaHAaBJIMBAaeMble Ha TeHepartopax. Beibop mapameTpoB
cpabaTbIBaHUS 3alllUT, yCTaHABIMBAEMbIX Ha Te€HepaTopax

25. CornacoBaHue 3alIUT, YCTAHABIMBAEMBIX HA OTHAEIBHBIX

00BEKTax B OIJIEKTPOIHEPTETUUECKUX cUCTeMax. [IpoBepka corracoBanms C MOMOIIBIO KapTh
CEJICKTUBHOCTH.
OuenovHsble cpeaAcTBa.

ATTEeCTAaUMOHHBbIE BOIIPOCHI

1. CMBICI TEpMHHA «3JIEKTPOHUKAY.

2. O6nactu anekTpoHukH. Llenu u 3amaun TUCIUTIIMHEI.

3. Kparkuit uCTopuyecKnii 04epK pa3BUTHS JIEKTPOHHBIX TPHUOOPOB.

4. DHEPreTUYeCKHil CIIEKTP CBOOOIHOTO 3JIEKTPOHA B KJIACCUYECKON M KBAaHTOBOM
(u3uKe. DHEPreTUIECKUN CIIEKTP aTOMOB M MOJICKYI.

5. DHepreTUyecKuil CreKTp JIEKTPOHOB B KPUCTAILIIE.

6. 30Ha MPOBOAMMOCTH, BAJICHTHAs 30HA, 30HA 3alPELICHHBIX 3HAYEHHI 3HEPIruH.
Hucno cocTostHUM B 30HAX.

7. DddexkTrBHAsS Macca HOCUTENEH 3apsia.

8. IloBeneHue AEKTPOHOB B MOJHOCTHIO 3aMOJHEHHOW 30HE. [[pIpku B
MOJIYIIPOBOAHMKAX. MeTasuibl, MOJIYIIPOBOIHUKYU U IU3IEKTPUKU C TOUKH 3PEHUS 30HHOU
TEOPUH.

9. IIMOTHOCTH KBAHTOBBIX COCTOSIHUI B 30HAX.

10. BeposTHOCTBH 3aII0JIHEHHS] SHEPTETUUECKUX YPOBHEH B 30HAX.

11. ®ynkuun Oepmu-upaka u Makcpemna-bonbimana. Yposens @epmu.

12. KoHueHTpaiusi HOCUTENEH 3apsga U SHEpreTudeckas auarpamMmma cOOCTBEHHOTO
MOJIyIPOBOAHHKA.

13. DneKTpoHBI U ABIPKH.

3. JIOHOpHBIE U aKLENTOPHBIE IPUMECH B TIOIYIIPOBOIHUKAX.

4. YcnoBue aIeKTpUYECKON HEUTPAIBHOCTU. 3aKOH JEHCTBYIOLUIUX Macc B
HEBBIPOKICHHBIX ITOJIYIIPOBOJHHUKAX.

14. KonuenTpanus HocuTenen 3apsia B HEBBIPOXKIEHHBIX I1OJIyTIPOBOJHUKAX.

15. 3aBUCHUMOCTb KOHLIEHTpAallUM HOCHUTeNeH 3apsga U ypoBHA Depmu

oT



KOHIIEHTPAIIMU IPUMECe U TeMITepaTypbl. BeIpokIeHHBIC TTOTYTTPOBOTHUKH.

16. lenepamuss w  pekoMOWHAIMS HOCUTENEW 3apsia B MOJTYNPOBOJHUKAX.
HepaBHoBecHbIe HOCUTENH 3apsiaa. MexaHu3mMbl peKoMOUHaIi. Mex30HHasT peKOMOWHALIUS U
pexoMOuHaIMs Yepe3 NIyOokue ypoBHU. M3mydarenpHas pekomOuHamus. Oxe-peKoMOMHAIIHSL.

17. [ToBepxHOCTHAs peKOMOHHALIUS.

18. Bpewmst )x13HM HEPABHOBECHBIX HOCUTEIIEH 3apsijia.

19. JIBuKeHWEe HOCHTENEH 3apsia B AJIeKTpudeckoM mose. JlperidoBas CKOpOCTh H
MOJBM>KHOCTh HOCUTEJIEH 3apsia.

20. [TnotHOCTH npetioBoro Toka. Y aeapHas MPOBOAUMOCTb.

21. Mexanu3Mbl paccessHUsI HOCUTENEH 3apsja B IMOIYNPOBOAHHUKAX. 3aBUCHMOCTb
MOJIBU’KHOCTH OT THIIa HOCUTENEH 3apsa, TEMIIEpaTypbl U MaTepHara.

22. Juddy3noHHOe NBMKEHHE HOCUTENEH 3apsiia B MOIYNpoBOAHUKAX. [lmoTHOCTH
TP Py3UOHHOTO TOKA.

23. Cas13b kO3ppuienTa quphy3uu 1 MoABUKHOCTH.

24. BoipaskeHue 1715 MOJIHOro TOKa HOCUTEINEH 3apsiia B OJYIIPOBOJAHUKAX.

25. [ToBeaeHne NOTYNPOBOTHUKOB B CUIIbHBIX JEKTPUUECKUX MOJISX.

26. Hacermenue aperidosoii ckopoctu. Dddekrt ['anna.

3. MIX 3aBHCHUMOCTbB OT KOHIIEHTPALMH JIETUPYIOIINUX IPUMECEN 1 TEMIIEPATYPBI.
4. M3MeHeHue nmapaMeTpoB p-n-lepexo/ia Npy MPUI0KEHNH BHEITHEr O HAIIPSKECHUS.

Bonpocwt k ak3ameny
1. OcHOBBI AneKTpOoHUKH. [10TyIPOBOTHUKOBBIE TPHUOOPHI.
CMBICIT TEPMHHA «3JIEKTPOHUKAY.
Ob6nacTu 3nexTpoHukH. Llenu u 3agaun AUCHUTUTUHBIL.
Kpatkwuit uctopudeckuii o4epk pa3BUTH JIEKTPOHHBIX IPUOOPOB.

Sl

5. DHEepPreTUYecKuid CIEeKTp CBOOOJHOTO IJIEKTPOHA B KJIACCHYECKOM M KBAHTOBOM
¢buznke. DHEPreTUYECKUIN CIEKTP aTOMOB U MOJIEKY L.

6. DHEpreTUYeCKUid CIEKTP AIEKTPOHOB B KPUCTAJLIE.

7. 30Ha MPOBOAMMOCTH, BAJICHTHAs 30HA, 30HA 3alPEIICHHBIX 3HAYEHUN HHEPrUU.
Yucno cocTosiHU B 30HaX.

8. DddexTuBHAsT Macca HOcUTeNeH 3apsa.

9. IloBeneHue 3NEKTPOHOB B MOJHOCTHIO 3aOIHEHHOW 30HE. JIpIpKu B
MOJIYIIPOBOAHMKAX. MeTasuibl, MOJIYIIPOBOIHUKYU U IU3IEKTPUKU C TOUKH 3PEHUS 30HHOU
TEOPUH.

10. I[170THOCTH KBAaHTOBBIX COCTOSIHUM B 30HAX.

11. BepossTHOCTH 3a110JIHEHMS SHEPTE€TUUYECKUX YPOBHEH B 30HAX.

12. ®ynkunn @epmu-/upaka u Makcsemna-bonsumana. Yposens Oepmu.

13. KoHueHTpamusi HOCUTENEH 3apsga W SHepreTudeckas auarpamMmma cOOCTBEHHOTO
MOJIyIPOBOAHHKA.

14. DnexTpoHBI U ABIPKH.

15. JloHOpHBIE U aKLIENTOPHBIE PUMECH B MOIYIPOBOJAHHUKAX.

16. YcnoBue >M€KTpUUYECKONM HEUTPaJbHOCTU. 3aKOH JECUCTBYIOIIMX MacC B
HEBBIPOK/ICHHBIX MMOIYIPOBOJHUKAX.



17. KoHueHTpanus HoCUTeNIEN 3apsiia B HEBBIPOKIEHHBIX [TOJIyIIPOBOAHUKAX.

18. 3aBHCHUMOCTh KOHLIEHTpPALMK HOCHUTENEH 3apsiia U ypoBHA PepMH OT KOHLUEHTpALUU
IIpUMeCeN U TeMnepaTypsl. BeIpoxk1eHHbIE TOIYIPOBOIHUKH.

19. Tenepauuss u  pexoMOMHALMs  HOCHUTENEH  3apsiia B IMOJIYNPOBOJHUKAX.
HepaBHnoBecusie HocuTenu 3apsiaa. MexaHu3mbl pekoMOUHAIMKU. MexX30HHass peKOMOWHALIUS U
pexoMOHMHaIMs Yepe3 rryookue ypoBHU. M3nydarenpHas pekomOuHaus. Oxe-peKoMONHAIINS.

20. IToBepxHOCTHAsi pEKOMOUHALMSL.

21. Bpems XU3HU HEPaBHOBECHBIX HOCUTENEH 3apsa.

22. JIBw>keHHE HOcUTeNeW 3apsiia B dJeKTpuyeckoMm mnose. JpeiigoBas cKopocTh H
MOJBH>)KHOCTh HOCUTEJIEH 3apsia.

23. TInotHOCTh ApeiidoBoro Toka. Y aenbHasi IPOBOAUMOCTb.

24. MexaHU3Mbl paccesHUs HOCHTEJIEeW 3apsjia B MOJYHNPOBOJHHKAX. 3aBUCHUMOCTb
MOJIBU’KHOCTH OT THIIa HOCUTENEH 3apsja, TEMIIEpaTypbl U MaTepHara.

25. uddys3noHHoe ABMKEHME HOCUTENEH 3apsiia B MOIyNpoBoaHUKaX. IlmoTHOCTh
TP Py3UOHHOTO TOKA.

26. Css3b kod¢pdunuenta nuddy3un U MoABUKHOCTH.

27. BeIpaxxeHue sl TOJHOTO TOKA HOCUTEIIEH 3apsia B OJIYITPOBOIHUKAX.

28. IloBeneHue NOIYNPOBOJHUKOB B CUIIBHBIX SJIEKTPUUECKUX MOJISIX.

29. Haceimenwne npeiidonoit ckopoctu. dddekt ["anHa.

30. VYnapHas HOHM3ALMS B TOJTYNPOBOJHUKAX. TyHHEIbHBIE SIBIICHUS B
MOJTyITPOBOJHUKAX.

31. Dddextr 3eedeka, [lentbe 1 Tomcona. dddext Xomma.

32. MarHuTtope3ucTUBHBIN Y (DEKT.

33. AKTHUBHOE U HEAaKTUBHOE IOIJIOIIEHHE CBETA B MOIYNPOBOJHUKAX.

34. 3axon byrepa-JlamGepra.

35. ChekTpbl MOTJIOMIEHUS CBETA B MOIYIPOBOJIHUKAX.

36. DOTONPOBOIUMOCTD.

37. ®oroBoabTanveckue 3PGEKThl B MOTYIPOBOTHUKAX.

38.  DneKTpOHHO-IBIPOYHBIH [EPeX0/i B COCTOSIHUU TEPMOJINHAMUYECKOTO PaBHOBECHSI.

39. BeicoTa noTeHIMANBHOIO 6aphepa p-n-nepexoaa u MHUpruHa 00JIaCTH 0ObEMHOT0
3apsja.

40. Hx 3aBUCUMOCTbH OT KOHIECHTPAILIMH JICTUPYIOIINX IIPUMECEN 1 TEMITEpaTyphl.

41. H3meHeHue mapaMeTpoB p-n-mepexoja MpH NPUIIOKEHUH BHEIIHErO HaNpsKEHUS.
Wnxekuus u 5KCTpaklusg HOCUTENEH 3apsiia B p-n-nepexoax.

42. BonbrammnepHas xapakrepuctuka (BAX) umeanuzupoBaHHOrO p-n-mepexoia.
TemnepaTtypHasi 3aBUCUMOCTb TOKa UACATU3UPOBAHHOTO P-N-IIEPEX0/a.

43. TlepexoaHble MpoOIECCHl B P-N-MIepexoiax MpH BKIIOYCHUH, BHIKIIOYCHUH U
MIEPEKIIIOUEHUH C MIPSMOro HampaBieHHs Ha oOpaTHOe. P-n-nepexo/ Ha mepeMeHHOM
HaMpPsHKEHUH.

44.  JTuddepeHnnanbHOoe COMPOTHBICHUE HAa HU3KOW YactoTe. bapwepHas u
mi(dy3noHHas EMKOCTH.

(o0pa3zen OmJieTa K IK3aMeHY)

buaer Nel
Jucuurminaa HUD_nanpasJieHne_cemecTp_



4. TloBepxHOCTHAsI pEKOMOMHAIHS
5. Dddexror 3eedeka, [Tentbe u Tomcona. Iddexr Xomna.
6. DHepreTUYeCcKuil CIIEKTP NIEKTPOHOB B KPUCTAILIE
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