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1. MecTto qucuuminHbI B cTpykrype OOII

JuctummHa «9NeKTPOHUKa» OTHOCUTCS K JUCIUILIMHAM 00s3aTeNbHOM YacTH OCHOBHOMN
oOpasoBarenibHON Mporpammel 1o crneruanbHoctd 11.05.02 «CnenuanbHble paguoTEeXHUYECKUE

CUCTEMBD».
Ne MecTo TUCHHMILIMHBI B y4eOHOM CTaHaapTHBII TEKCT 1J1s1 ABTOMATHYECKOT0
Bapu iaHe o0pa3oBaTebHOI 3anmoJiHeHus1 B KOHCTpykTOope PIIJ{
aHTa NMPOrpaMMblI
1 brmox 1. Huctummuael (Moaynu) | HucrumamHa b1.0.26 «3neKTpoHUKa» OTHOCUTCS K

OOs3aTenpHad 4YacThb

obszarenpHoil yactu OOII cneuuansraoctu 11.05.02
«CrenualibHbIC paIMOTEXHHYECKUE CUCTEMBI.

2. Ilnanupyemble pe3yJibTaThl 00y4eHHs 10 JUCHUILIMHE, COOTHECEHHBIE C
IUIAHUPYEMBIMH pe3yJbTaTaAMHU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbl
(KOMIIeTEHIIMAMY ¥ HHIHKATOPAMH JIOCTHKEHUs KOMITeTEeHIIMi)

TUIIA MEXaHU3Ma U3ITy4YeHUs
JJIEKTPOHOB;

MIPUHIIUIIBI pabOThI
COBPEMEHHBIX BaKyyMHBIX
AIIEKTPOHHBIX MPUOOPOB,
OCHOBaHHBIX Ha TOPMO3HOM,
YEPEHKOBCKOM U
MarHMTOTOPMO3HOM
MEeXaHUMaX U3Iy4eHUs
YaCTHULL;

o0JacT MPUMEHEHUS
pa3IMYHBIX KJIACCOB
AIIEKTPOHHBIX MPHUOOPOB B
3aBUCHUMOCTH OT TPeOyeMBIX

IiaHupyemble pe3yabTaThl 00y4YeH sl M0 TUCHHIINHE HaumeHoBaHue
(MO/1yJ110), B COOTBETCTBHH C HHIHKATOPOM T0CTHKEHHSI OLIEHOYHOT0
®opmupyemble KOMIIeTeHIMH cpeacTsa
KOMHETCHIHHA HNuaukarop Pe3yabTarbl 00yyenust
(koz, conepxanne JOCTHKEHHSA 10 AUCHUILIUHE
KOMIICTCHIINH) KOMITETeHIIH
(xonm, comeprkaHue
HHIAKATOPA)
OIIK-5. OIIK-5.1 DopmyJIUpYET: CobecenoBanue
AHanu3upyer - (u3HUecKue MPOIECCHI,
Crocoben COBPEMEHHBIC MIPOTEKAOIINE TIPU
YIHUTBIBATh TEHICHLIUH IPYIITUPOBKE 3JIEKTPOHOB B
COBPEMCHHLIC pa3sBHUTHSA OCHOBHBIX TUIIaX F€HEPATOPOB
TCHACHIH DJIEKTPOHMKH, n ycunurenein CBYU
a3BUTHS .
p WU3MEPUTEIILHON U JMara3oHa;
AJIEKTPOHUKH, .
. BBIUHCIIUTEIILHOMN 0COOCHHOCTH TMOCTPOEHUS
WU3MEPUTEIILHON U
. TEXHUKH ANEKTPOIMHAMUYECKUX CUCTEM
BBIYUCITUTEIILHON
. MOIIHBIX UCTOUHUKOB
TEXHUKHU B CBOCH
IPOBECCHOHATHHOM AIIEKTPOMATrHUTHOTO
eATENBHOCTH M3JIy4€HHS B 3aBUCUMOCTH OT




BBIXOJIHBIX ITAPAMETPOB
(MOIIIHOCTH, YaCTOTA U T.1.);

- (u3HUECKHEe MPOIECCHI,
MPOTEKAIOIINE B OCHOBHBIX
MOJTYTIPOBOTHUKOBBIX
marepuanax (Ge, Si, GaAs);

- 0COOCHHOCTH
KPUCTAJNTMIECKON CTPYKTYPHI
TBEP/IBIX TEJ,

- TIPUHIMITEI Pa0OTHI
COBPEMEHHBIX
TIOJTYTIPOBOTHUKOBBIX THOJIOB
U TPAH3UCTOPOB;

- NpUHOHUI paboThl MPUOOPOB
OITO3JICKTPOHHKH;

- TPUHIIMIIEI PA0OTHI
T'CHEPATOPHBIX JTHOJIOB.

OIIK-5.2. Hcnonb3yeT cOBpeMEHHbBIE METOIbI CobecenoBanue
Hcnons3yer pacuera napamerpo CBY
COBPEMCHHYIO HCTOYHHKOB 3JIEKTPOMATHUTHOTO
3JIEKTPOHHUKY, U3ITy4eHHUS GOJIBIION MOIIHOCTH;
U3MEPUTENIBHYIO U | METOJIBI pacyera mapaMeTpoB
BBIUMCIIUTENBHYIO | TIOJYIIPOBOJHUKOBBIX MATEPUAIIOB U
TEXHUKY prOOPOB HA UX OCHOBE;

OIIK-7. OIIK-7.1 ®opMyIupyeT U aHATU3UPYET CobecenoBanue
[Monnmaer BO3MOKHOCTH HCIOJIb30BAHHS

Criocoben OCHOBHBIEC METO/IBI | Pa3IMUYHBIX KJIacCOB BakyyMHBIX CBY

TIPUMCHITE MCTOMBL | ayanusa u pacdeTa | NpUOOPOB U TIOTYIPOBOIHUKOBBIX

aHajusa u pactera | yapaktepucTHK IpuGOPOB.

XapaKTeprcThK PaInOTEXHHYECKHX

PAIMOTEXHUIECKHX N

N IeTeil, aHaIOTOBBIX

1eTel, aHAIOTOBBIX
U [[()POBBIX Y3JIOB.

¥ 1IU(DPOBBIX Y3JI0B
OIIK-7.2. Ananmsupyer snekrpoauHamudeckue | Cobecenosanue

COBPEMEHHOU
3JIEKTPOHUKHU

Hcnonb3yer
OCHOBHBIE METO/IbI
aHaJIM3a U pacuera
XapaKTEPUCTHK
PaaMOTEXHUUYECKUX
meneu, aHaJIOTOBBIX
U IIU(POBBIX y3IIOB.

cucremsl CBY reneparopos u
YCUJIUTEJNEHN C 1IeJIbI0 BbIOOpa
HaunOoJiee aJleKBaTHBIX CXEM JIJIs
MOJIy4eHUsl TPeOYEeMbIX BBIXOJHBIX
napameTpoB MpUOOPOB, 30HHBIE
JUarpaMMbl, 9KBUBAJIEHTHBIE CXEMBbI
COBPEMEHHBIX IOJYITPOBOJHUKOBBIX
prOOpOB.




3. CTpyKTypa u coaep:kaHue TUCHUNTUHBI

3.1 TpynoeMKoOCTb AMCUMIJIMHBI

ouyHas popma

o0yueHust

O01masi TPy10eMKOCTh

83ET

YacoB 110 yueOHOMY ILUIAHY

288

B TOM YHCJIE

ayMTOpPHbIE 3aHATHSA (KOHTAKTHAS
padora):

- 3aHATHS JEeKIIHOHHOT0 THIIA

- 3aHATHS CEMHHAPCKOr0 THNA
(mpakTHYecKHe 3aHATHS /

JadopaTopHbie padoThl)

115

caMocTosiTeJibHAasi padoTa

137

KCP

3

IIpomeskyTOYHAs aTTeCTALMSA —

JK3aMeH/3a4eT

3auert, dK3aMeH

3.2. Conep:xkanue THCIUTNIHHBI

HaumenoBanue u Bcero
KPaTKoe coJep:KaHue (4achl)
pa3aesioB U TeM
AMCUUIIMHBI,

(¢popMma npomeKyTOUHOM
aTTecTalMu 1o
AUCIHHUIJIMHE

B ToMm uncne

KounrakTHas padora (padora BO
B3aMMO/ICHCTBHH C NpenogaBaresiemM), 4acbl
U3 HUX

3anarus

JICKIIMUOHHOI'0 THIIA

3auaTusa

CEMHUHAPCKOI'o THUIIA

JIa0OpPaTOPHOIo THNA
Bcero

3audaTusa

CamocrosiTesibHasi padoTa

00yuauierocsi, 4acobl

Yacrte 1. BakyymMHas 3J1eKTPOHUKA

1. Beenenue 4

2. JIBr>keHMe 3JIEKTPOHOB
B DJICKTPUYECKOM U 4
MarHuTHOM CTaTUYECKUX
ITOJIAX

3. DneKTpoHHO-
OIITUYECKHE CBOMCTBA
noJieil ¢ aKkCHuaIbHON




CUMMETpUEHN.
DJIEKTPOHHBIE JIMH3bI

4. DneKTpoHHO- 4
OIITUYECKUE CHUCTEMBI
5. IHTEHCUBHBIE 4

OJICKTPOHHBIC ITYYKH

6. O0uIKe BOMPOCHI

SMHCCUOHHOMU 4
3IEKTPOHUKHU

7. TepMoasIeKTpOHHAS 6
IMUCCHUS

8. [loneBass smuccus 5
9. Bropuunas 5
AJICKTPOHHAS] IMHUCCUS

10. ®oTosneKTpOHHAS 5
AMUCCHUS

11. Texuuueckue 5

npUMeHeHHus (GOoTo- H
BTOPUYHOM SIMHUCCHH

12. OCHOBHBIE TTOHSITHS 5
anexkrtpornku CBY

13. Knuctponsl 5
14. Jlamnsl Oeryiueit u

oOpatHo# BonHbI TUa O 5
(JIEB-0O, JIOB-0)

15. JIbB M-tuna. 5
MarserpoH

16. PensituBuCTCKAS
BBICOKOYAaCTOTHAs 5
ANEKTPOHHKA.

17. JIazepel u Ma3epsl Ha 5
CBOOO/IHBIX 3JIEKTPOHAX

18. BakyymHas 5

MUKpod3JekTpoHuka CBY

Yacts 1. TBepaoreabHasi 31eKTPOHUKA

1. Kpucrannuueckas
CTPYKTYypa TBEPJIOTO Tea. 5
Knaccudukanus TBepabIx
TEJL

2. Konebanus u BOIHEI
B KPUCTAIIINYECKOMN
pelIeTKe TBePAbIX Te. 5
TexHOI0THS U3rOTOBJICHUS
MOJTYTIPOBOTHUKOBBIX
puOOpOB.

3. TenmoeMKoCTb,
TETIOTIPOBOHOCTH 5
TBepAbIX Ten. [lonsaTue
aTroMa.




4, CraTucTHKa
HOCHUTEJIEH 3apsia B
MOJIYITPOBOTHUKOBBIX
MaTepHuaax.

S. TemneparypHsie
3aBUCUMOCTH I1apaMeTpoB
MOJTYIIPOBOTHUKOBBIX
MaTepHaloB.
DHepreTuyecKue CreKTpbl
TBEPJIbIX TEJ.

6. IIpoueccel nepenoca
B HEOTHOPOIHBIX
MOJTYIIPOBOTHUKAX

7. HepaBHoBecHbIe
SIBIICHUS B
HOJTYIIPOBOTHUKOBBIX
Marepuaiiax. ['enepanus,
PEKOMOMHAIUST HOCUTEJICH
3apsia.

8. Omnucanue
JIBIDKEHUS HOCUTEIIEH
3apsiia B
MOJTYIIPOBOTHUKAX.

O ekt Xouia.

9. Teopus p-n
nepexoia.

10. Emkocts p-n
nepexoza.
I'ereponepexosl.

11. KonTakT Merasui-
MOJIYIIPOBOJIHUK. J{noz
HlorTku.

12.  Ilpunnumns! paboTbl
npuOopoB
OITO3JIEKTPOHHUKH.

13.  IlpuHimm paGoTsl
OUIIOJIIPHOTO TPaH3UCTOPA

14.  Ilpuniuun paboTsl
II0JIEBOTO TPAH3HUCTOPA C
YIIPaBJISIONUM P-N
MEePEexoJIoM U OapbepoM
[loTTKH

10

15.  Ilpunaumn paGoTsl
IIOJIEBBIX TPAH3UCTOPOB C
MOJA3aTBOPHOM
KOHCTpYKIMEH MeTasul-
JUDIIEKTPUK-
MOJIYTIPOBOJTHUK

16. [TpunIUIBl pabOTHI
TeHEPATOPHBIX JIHOJIOB

Hroro:

288

104

16

32

152

136




4. YyeOHO-MeTOAMYECKOE O0eclieueHre CAMOCTOSITeIbHOM PadoThl 00y4ar0 U XCs

CamocTosTenpHas padoTa 00y4YaronuXcs BKIIFOYAST CISAYIONUE BUIBL:

- H3YUYCHUC JOIMNOJHUTCIBHBIX Ppas3acsioB JUCHUIIINHBI

JIOTIOJTHUTEIIbHON Y4eOHOH! JINTepaTyphI.

C MCIIOJIL30BAaHUEM OCHOBHOU H

Texkyuuit KOHTPOJIb YCBOCHUS MaTepuasa MpOBOJUTCS IMyTEM MPOBEACHUS OIpoca.

KOHTpOJIBHBIe BOIIPOCHI U 3ajaHUA IJId IMPOBEACHHA TCKYLICT'O KOHTPOJIA U HpOMeX(YTOHHOfI
aTTeCTalluy I10 UTOraM OCBOCHHA AUCHUILIMHBI IIPUBCACHBI B 1II. 5.2.

5. (I’OH}I OLHCHOYHBIX CPEACTB AJd HpOMe)KyTO‘lHOﬁ aTreCTalum 1Mo AMCHUIIIMHE
(MoxyJm0),
BKJIFOYAIOLU:
5.1.  Onwucanue HIKan OLECHUBAHUS PE3yJIbTaTOB O0yUEHUS 1O JUCLUILIUHE
YpoBeHb Ixana oueHuBaHusi cpOPpMHPOBAHHOCTH KOMIIETEHIIUH
copmupoBan
HOCTH NJI0X0 HeY/IOBJIETBO | Y/OBJIeTBOPH X0pouIo OYeHb XOPOIIo OTJIMYHO TPEBOCXOTHO
KOMﬂeTeHlll/lﬁ pUTEJIbHO TEeJbHO
(MHAMKaTOpa
JOCTHKEHHUS
KOMIIeTeHIHii)
OtcyrcTBHE YpoBeHb MpunumansHo | YpoBeHb YposeHb YpoBeHb YpoBeHb
3HaHUU 3HAHUW HIDKE | JTOMyCTUMBIN 3HaHUH B 3HAaHUH B 3HaHUU B 3HaHUU B
TEOPETUYECKO | MUHHMAIBHBI | YPOBEHBb 00BeEME, 00BeEME, o0BeMe, o0BeMe,
ro MaTepuana. | x 3HAHUIL. COOTBETCTBYIO | COOTBETCTBYIOII | COOTBETCTBYIO | IPEBBIMIAIOIIE
TpeOOBaHUH. Jonymeno meM €M IIporpaMme meM M IIpOrpamMMy
3 HeBosmoxHOC | Mmenn mecTo | mHOro porpamme MOArOTOBKH. porpamme TIOATOTOBKHU.
SHAH Tb OLCHUTD rpyOBIe HEerpyObIX MTOJITOTOBKH. JomymieHo TIOJITOTOBKH,
TIOJIHOTY OIIHOKH. OIIHOKH. JomnymieHo HECKOJIBKO 6e3 ommoOoK.
3HAHHH HECKOJIBKO HECYIECTBEHHBI
BCIIEACTBUC HETpyObIX X OMHOOK
OTKas3a omKOoK
oOyuaromieroc
sL OT OTBETa
OtcytcTBHE IIpu pemienun | [Iponemonctp | Ilponemonctp | Ilpomemoncrpu | Ilponemonctp | Ilpogemonctp
MHHUMAJIBHBI | CTaHJAPTHBIX | MPOBAaHBI HUpPOBaHbI BCE pOBaHBI Bce MPOBaHEI BCE MPOBaHEI BCE
X yMEHUH . 3a7aq He OCHOBHEBIE OCHOBHEBIE OCHOBHEBIE OCHOBHEBI® OCHOBHEBI®
HeBo3MOXXHOC | MIPOJEMOHCTP | yMEHHSI. YMEHHSI. YMEHHSI. YMEHHUs,penie | yMEHHs,.
Tb OLCHUTh HPOBaHbI Pemensr Pemens! Bce Pemiens! Bce HBI BCE Pemensl Bce
HaJIIHe OCHOBHEIE THUITOBEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEI®
yMeHUH YMEHHSI. 3a7a4u C 3a7a4u C 3aaud . 3a1a4i ¢ 3aa4u.
YMeHus BCJIC/ICTBHE HETpyOBIMI HETpyOBIMI BeImonHeHs! Bce | OTIEIBHBIMH BrrmonHeHBI
OTKa3a mMemn MeCTo | ommbramu. OIIMOKAMH. 3a/IaHus, B HECYIIECTBEH | BCE 3a/IaHus,
oOyyaromieroc rpyObIe BEINoJIHEHBI BEINoJIHEHBI TOJTHOM HBIM B ITIOJTHOM
s OT OTBETA OUINOKH. BCE 3aJlaHUs BCE 3a/1aHus, B | 00beMe, HO HEA0YETAMHU,
HO HE B MOJIHOM HEKOTOPBIE C BBINOJIHEHBI oGbeme 6e3
TIOJIHOM 00BeEME, HO HEJI0UETAMH. BCce 3ajanHug B | HEI0YCTOB
oObeme. HEKOTOPBIE C MOJTHOM
HeJl0YeTaMH. o0OBeme.
HaBbIKH OtcytcTBHE [Ipu pemenun | Mmeercs [Iponemonctp | Ilponemoncrpu ITponemonctp | IlpoaemoHcTp
BITAJICHHS CTaHJApPTHBIX | MHHUMAIBHBI | MPOBAHBI POBaHEI HPOBAHBI HpOBaH
MaTepuaioM. | 3ajad He 6a3oBbIe 6azoBble TBOPYECKHUI




Heso3moxxHOC IPOAEMOHCTP u HaBbIKH HaBBbIKH HaBbIKH nmoaxona K
Th OLICHUTH HUpOBaHbL PpEeUICHUIO
HaJIM4ue 0a3oBbIE Habop IIpH pELICHUH | IIpU PCIICHUI IIpHU pCHICHUH | gecTaHAAPTH
HaBBIKOB HABBIKH. HaBBIKOB IS CTaHJAPTHBIX CTaHJAPTHBIX HECTaHIapTH BIX 337129
BCIIEICTBUE pelieHus 3a71a4 ¢ 3a1aq Oe3 BIX 3371a4 0e3
OTKa3a MmMenu MecTo | cTaHZApTHBIX | HEKOTOPBIMH omnboK U ommnooK U
06yuaroIeroc rpyObIe 3a1a4 ¢ HEI04YEeTaMH HEJI0YETOB. HEZI0YETOB.
sL OT OTBETA OIITHOKH. HEKOTOPBIMH
HegoueTaMu
IIxana oueHKH NPHU NPOMEKYTOYHOM aTTeCTAlluH
Onenka YpoBeHb NOATOTOBKH
NPEBOCXOAHO Bce xommeTeHumu (4acTH KOMIIETEHLMH), Ha (OPMHPOBAaHHE KOTOPHIX HAaIlpaBJIcHA

chopMupoBaHBl  Ha HIDKE

3HAHUSA, YMEHUS,

JUCLUIUIMHA, YpPOBHE  He

BJIaICHUA 10

«TIPEBOCXOTHON,
MPOIEMOHCTPHUPOBAHBI COOTBETCTBYIOILIUM

KOMIIETCHLIMSM Ha YPOBHE, BBILIE IIPENYCMOTPEHHOTO IIPOIPaMMON

OTJIMYHO

Bce xomriereHnmm (4acTé KOMIIETEHIW), Ha (popMHpOBaHHWE KOTOPHIX HaIlpaBlieHA
JHMCIHUIUIAHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «OTIMYHO», IIPH 3TOM XOTS ObI O1Ha
KOMITeTeHIIUsI cpOpMUpPOBaHa Ha YPOBHE OTIHIHOY

OYeHb XOPOIIO

Bce xomreTeHnmu (4acTH KOMITETEHIWI), Ha (pOpMHpOBaHHE KOTOPHIX HAIpaBIICHA
JHMCIHUIUIAHA, CPOPMHUPOBAHEI HA YPOBHE HE HIKE «OUEHb XOPOIIO», IIPH ITOM XOTSI OBl
0JTHa KOMIIETeHIIMsI CPOPMUPOBaHA Ha YPOBHE «OUYEHBb XOPOILO)

XO0po11o Bce xomreTeHnmu (4acTH KOMITETEHIWIA), Ha (DOpMHUpOBaHWE KOTOPHIX HaIpaBlieHa
JUCHIUIUIMHA, c(QOPMUPOBAHBI Ha YPOBHE HE HIKE «XOPOLIO», IIPH 3TOM XOTs OBbI OJ[HA
KOMITETeHIMS CHOPMHUPOBaHA HA YPOBHE «XOPOILIO»
yaoBJjeTBopuTes | Bce xommereHimu (YacTm KOMIETEHIWMif), Ha (OPMHPOBAHHE KOTOPHIX HAlpaBlIeHaA
LHO JUCIUIUIMHA, COPMHUPOBAHEI Ha YPOBHE HE HIDKE «YJOBIETBOPUTEIHHO», TP 3TOM
XOTs1 OBbI O/{Ha KOMIIETEHIHs C(OPMUPOBAHA HA YPOBHE «YIOBICTBOPUTEIIHHO»
HEeYZ0BJIeTBOPUT | XOTs OBl O/1HA KOMIIETEHIMs CHOPMUPOBAHA HAa YPOBHE «HEY/IOBIETBOPUTEIHHOY, HHU
€JIbHO O/IHA M3 KOMIIETCHIINI He ChOPMUPOBaHa HA YPOBHE ILIOXO0»
JIOXO Xotst ObI 01HAa KOMIIETEHIUs C(POPMHUPOBAHA HA YPOBHE «ILIOXO»
5.2. TunoBble KOHTPOJIbHbIEC 32JaHNS WU HHbIE MaTepPUaIbl, HeO0X0UMbIEe
JJISl OEHKH Pe3yJbTaTOB 00y4eHHSI.
Bonpocwl Koo gopmupyemoti
KomnemeHnyuu
Kpucrannuueckast cTpykTypa TBepAbIX Ten. 3oHHas ctpykrypa | OIIK-5, OIIK-7
HHEPreTHUUECKOT0 CIEKTPA AIEKTPOHOB B KPUCTAILIE. 3aIIOJIHEHHUE
HHEPreTHUECKUX COCTOSIHUM JIeKTPOHAMH.
[Tonsarue s¢dpdexruBHOi Macchl. [lapabomuueckuit m3orponssiii | OIIK-5, OIIK-7
3aKOH aucnepcud. [IoHsATHE ABIPKH.
Pacnpenenenne ®depmu-upaka (rpaduk, dopmyna). Yposens | OIIK-5, OIIK-7
@epmu. Tumbsl TBEpABIX  TeN: METAUIbl, JUAJIEKTPHUKH,
MIOJIYTIPOBOXHUKH. BripoxieHHbIE u HEBBIPOKICHHBIE
MIOJIYTIPOBOJTHUKH.
4. CoOcTBeHHblE M MpHUMECHblEe MOaynpoBoAHUKU. JloHopHas wu | OIIK-5, OIIK-7




aKLIENTOpHAs JETUPYIOLIUE IPUMECH.

5. OyHKUMSA IUIOTHOCTH JHEPreTHYECKHUX COCTOSHHM (rpaduk,
dhopmyna). DbdexkTHBHAS TNIOTHOCTh COCTOSTHUM.

OIIK-5, OIIK-7

6. 3aBHCHMOCTH KOHLIEHTPALMU HOCUTENEH 3apsaa u ypoBHs Pepmu
OT TEMIEPATYPHI B COOCTBEHHBIX MOJIYTIPOBOIHUKAX.

OIIK-5, OIIK-7

7. 3aBMCHMOCTH KOHLIEHTpALMK HOCUTEINeH 3apsaaa U ypoBHsa Depmu
oT TEeMIIepaTypbl B IIPUMECHBIX HEBBIPOKICHHBIX
NOJyNpoBOJHUKAX. OO0JacTM  NPUMECHOW  MPOBOAMMOCTH,
WCTOIICHUS pUMeceil 1 COOCTBEHHOM MPOBOAUMOCTH.

OIIK-5, OIIK-7

8. Konebanus mpocToit ¥ CII0KHOM EMOYKH aTOMOB. AKYCTHYECKUE
u ontuyeckue GoHOHBL [1pogoapHBIC U TIONIEPeUHbIe KOJIeOaHusI.

OIIK-5, OIIK-7

9. Ilpomecchl paccesHusi HOCUTENEH 3apsa B MOIYIPOBOJHUKAX.
OcHoBHbIE ~ MexaHM3Mbl  paccessHus.  lIpoBoaumocTs U
MOABMKHOCTb ~ HOCHUTENIEW  3apsia, MUX 3aBUCUMOCTb  OT
TEMIIEPATYPBHI.

OIIK-5, OIIK-7

10. JIBmxeHre HOcUTENeH 3apsiia B MalbIX JJEKTPHUYECKHUX ITOJISX.
PazorpeB 5»neKTPOHHOrO Ta3a B MOJYNPOBOAHUKAX. DPPeKT
BCIUIECKA CKOPOCTH HOCHUTENEH 3apsiia. DIeKTpHUecKuil mpoooi B
IMOJIYITPOBOAHUKAX U MOJYIPOBOJHUKOBLIX CTPYKTYpax.

OIIK-5, OIIK-7

11. Tuddy3us cBobomubix HOcuTened 3apsna. duddy3suoHHbil u
apeiidoBeiil Toku. CoOOTHOIIEHHE DUHINITEHHA.

OIIK-5, OIIK-7

12. Dddext Xonna B MOITyIPOBOAHUKAX.

OIIK-5, OIIK-7

13. YpaBuenune HenpepbIBHOCTH. DU3NYECKUN CMBICT ClIaraeMbIX.
[ToHsiTHIE BpEMEHU JKU3HU HOCUTEIEH.

OIIK-5, OIIK-7

14. Bpems xu3Hu U 1ud@dy3noHHast AJIMHA HEOCHOBHBIX HOCUTENEH
3apsija.

OIIK-5, OIIK-7

15. I'eneparnust 1 peKOMOMHALIMS HOCUTEIICH 3apsiia.

OIIK-5, OIIK-7

16. Cucrema ypaBHEHHMI 17151 OTIMCAHUS IBUXKEHUSI HOCUTEJEeH 3apsiia
B MOJYITPOBOTHUKAX.

OIIK-5, OIIK-7

17.p-n mepexox B paBHOBECHOM cocTosHUH. DopmupoBaHue
00JIlaCTH TPOCTPAHCTBEHHOTO 3apsiia. PacmpenencHue 3apsna,
T0JIs1 ¥ TOTEHITMAJIA B IEPEXOJIE.

OIIK-5, OIIK-7

18. p-n mepexox TpH ToOJAYe BHEIIHETO HAMpsDKEHUs. JIBUOKCHHE
HOCHUTENEH 3apsAa B CTPYKType TMpU MpsIMOM H 00paTtom
cmeneHusx. Uneansaass BAX guona.

OIIK-5, OIIK-7

19. baprepnas emMKOoCTh P-N mepexoja W COMPOTUBICHHE Oa3bl.
OkBUBaJIeHTHast cxema auona. [Ipob6oii p-n mepexona. Peanphas
BAX p-n nepexoaa. 3aBUCUMOCTb TOKA IO/ OT TEMIEPATYPHL.

OIIK-5, OIIK-7

20. KoHTakT MeTauI-moJynpoBoaHUK. DopMupoBaHue Oapbepa
[llorrku.  /IBu>keHWE  HOCUTENIEW  3apsga IpU  [ojaye
MOJIO)KUTEIBLHOIO U OTPULIATEIBHOTO CMEIICHUH.

OIIK-5, OIIK-7

21. UneanbHast  CTPYKTypa  METaJlI-IUAJIEKTPUK-TIONYIIPOBOIHUK.
CocrosHua mnoBepxHocth B M/II-ctpykrype mnpu mnopade
BHEIIIHET0 HAINPsDKEHUs: oboraiieHue, 00eJHeHne, HHBEPCHUSI.

OIIK-5, OIIK-7

22. [lpuHIMOBL  pabOTHl  TOMYMPOBOTHUKOBBIX  (POTOPE3UCTOPOB,
($0TO/IMOJIOB U COTTHEYHBIX OaTapei.

OIIK-5, OIIK-7

23. Ilpuniunel  pabOTBl  CBETOAMOJOB H  MOJYIMPOBOJHHKOBBIX
J1a3€pOB.

OIIK-5, OIIK-7

24. KoHCTpyKIMS U MPUHLUI PabOThl KIACCHYECKOTO OHUITOISPHOTO
TpaH3UCTOpa B cxeMe c oOmiel 0a3oi (30HHBIE IUArpPaMMBI,
OCHOBHBIC (PM3MUECKHE TMPOLECCHI, MPOTEKAIOIINE B CTPYKTYPE,

OIIK-5, OIIK-7




B BAX, skBUBajieHTHas cXxeMa).

25. VYpaBuenuss DOGepca-Moina. IlpenmmymectBa napeiidoBoro u
TeTePOCTPYKTYPHOTO OUIOJISIPHBIX TPAH3UCTOPOB.

OIIK-5, OIIK-7

26. CtpykTypa, NOpUHOUI pPAaOOTHI M KadyecTBeHHBIM Bua BAX
MOJICBOTO TPAaH3HCTOpA C YIPABISIONIMM P-N TEPEXOIOM.
[TpeumytiecTBa TpaH3UCTOPA C IBYMEPHBIM AJICKTPOHHBIM T'a30M
(HEMT).

OIIK-5, OIIK-7

27. MII mnonemoit  TpaH3UCTOP  CO
(koHCTpYKIMS, MpUHIHI padoThl, BAX).

BCTPOCHHBIM KaHaJIOM

OIIK-5, OIIK-7

28. MJII mnoneBoil TpaH3UCTOP C HHIYIHPOBAHHBIM KAaHAJIOM
(KoHCTpYKIMS, MpUHIHI padboThl, BAX).

OIIK-5, OIIK-7

29. Ilpunmunsl pabOThl TYHHEJIBHOTO M TYHHEJIBHO-PE30HAHCHOTO
JIOJIOB.

OIIK-5, OIIK-7

30. IlpuHmumel paboOTHI  JIABUHO-

JIUOJIOB.

U HWHXCKIUOHHO-IIPOJICTHBIX

OIIK-5, OIIK-7

31.3aBUCHMOCTD  CpeAHEW  CKOPOCTH  OT  HAampsHKEHHOCTH
anekTpuyeckoro nois B GaAs. KoHCTpyKuust M NPUHLIKI pabOThI
mrona ['anna. [lpuumHbl HapacTaHuWsl U CTa0MIIM3allMU JIOMEHA B
nuone ['anHa.

OIIK-5, OIIK-7

32. MHTerpail 3HEPTUU MPHU PEIITUBUCTCKUX CKOPOCTSX 3JEKTPOHOB.
Bunbl aneKTpOHHBIX TPAeKTOPUM IMpPH JBUKEHUM B CTaTHYECKUX
OJIHOPOJIHBIX JIEKTPUYECKOM U MAarHUTHOM IOJISIX.

OIIK-5, OIIK-7

33. IlpecraBneHue paauyc-BEKTOpa M CKOPOCTH DOJIEKTPOHA TP
JIBUKEHUM B c1ab00 HEOJHOPOJHBIX MOJSAX. YCJIOBHUS COXpPaHEHUS
MOMEPEYHOro  aauabdaTU4YecKoro WHBapuaHTa. Teopema bymia.
YCTpoiCTBO M MPUHLIUIT PA0OTHl MarHeTPOHHO-UHKEKTOPHOM MTYIIKH
TUPOTPOHA.

OIIK-5, OIIK-7

34. BapuauvoHHBIE NPHUHLUIIBI AWHAMHUKH 3apsSOKEHHBIX YacCTHI]
(mpuHnun ['amuibTOHa, yKOpOuYeHHOro JeiicTBus, MomnepTion).
DJEeKTPOHHO-ONTUYECKUH K03(pPULIMEHT mpeaoMIIeHusl.

OIIK-5, OIIK-7

35. Kuaccupukanusi  3JIEKTPOCTATHUECKUX  JIMH3.
1300pa’keHNs] B TOHKOM M TOJICTOM JIMH3aX.

[TocTpoenne

OIIK-5, OIIK-7

36. Kmaccudukanus MarHUTHBIX JIMH3. [IOHSATHE O KBaApyIMOIBHBIX
JMH3aX M DJIEKTPOHHBIX 3epKanax. Buapl aGeppauuii 31€KTPOHHBIX
JIUH3.

OIIK-5, OIIK-7

37. Bunbl 3JIEKTPOHHBIX MHUKPOCKOIIOB (3MHCCHOHHBIN,
IIPOCBEYMBAIOIINN, OTPAKATEIbHBIN, PACTPOBBIN, aBTOMIEKTPOHHBIN,
aBTOMOHHBIN), MPUHLIMI UX JIEHCTBHUS.

OIIK-5, OIIK-7

38. [IpuHIMT paboTHl CHCTEMBI PEKYyNEepaluy SHEPTUH JJIEKTPOHOB B
MOIIHBIX TEKTPOHHBIX MpUOOpax.

OIIK-5, OIIK-7

39. OTnuuus peKUMOB TEMIEPATypHOTO OTPAHUYEHUS DMHUCCHHU H
OTpaHWYCHHUS TOKAa MPOCTPAHCTBEHHBIM 3apsiiOM B DJIEKTPOHHBIX
JMo/1ax. 3aK0H “‘Tpex BTOPbIX™ NSl MJIOCKOTO AMOJA.

OIIK-5, OIIK-7

40. Ilymkwm Ilupca. IlpemenbHBI TOK  TPAHCIIOPTUPOBKU
JIEKTPOHHOIO MyYKa B MPOCTPAHCTBE Apeiida.

OIIK-5, OIIK-7

41. Cunbl, AecTByIOIME Ha 3JEKTPOH MPH BBIXOAE U3 TBEPIOTO
tena. [Ipoduib moTeHIManbHOro 6apbepa Ha TpaHuIle TBEPJOTO Tela.

OIIK-5, OIIK-7

42. Teopuss  TEpPMOIJIEKTPOHHOW SMHUCCHM W3 TBEPIOTO Tela.
MexaHu3MBbl AEUCTBHSI ILIEHOYHOTO U OKCUAHOTO KaTOJI0B.

OIIK-5, OIIK-7

43. W3meHenwe mnpodumis TOTEHIHATBHOTO Oaphepa Ha TpaHHIES
TBEPJOr0 TeJlda TOJ JIEHCTBMEM BHEIIHETr0 3JEKTPUYECKOro IOJIs.

OIIK-5, OIIK-7
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O¢dext HloTTKH. ABTORIEKTPOHHAS U B3PbIBHASI YMHUCCHSI.

44. 3aBucuMocTh K03(h(uIMeHTa BTOPUIHOM SMUCCUN OT SHEPTHU U
yria najeHus NepBUUHBIX 3JIEKTPOHOB. PacmpezneneHue BTOPUYHBIX
JIEKTPOHOB 10 SHEPTUSIM.

OIIK-5, OIIK-7

45. OcHoBHBIE 3aKOHBI BHemHero (horodddexra (3akonbl CToNETOBA
u O#xmreitna). Tunbsl  (OTOKATOJOB W MX  CPAaBHUTEIBHBIC
XapaKTePUCTHKH.

OIIK-5, OIIK-7

46. TlonsiTHe O HABEICHHOM TOKE B IIETISAX JJIEKTPOIOB. Teopema o
noaHoM Toke. Teopema Ilokim - Pamo. Meron moJiHOrO ToOKa.
[TpoBoaumocts nuoaa na CBY.

OIIK-5, OIIK-7

47. Cratuueckoe M JAMHAMHYECKOE YIpPaBICHHE SJIEKTPOHHBIM
1oTOKOM. CKOpOCTHasi MOJYJISALIMS 3JIEKTPOHHOTO IT0TOKA. Y paBHEHHE
CKOPOCTHOW MOJYJISLIUU.

OIIK-5, OIIK-7

48. VYcTpoicTBO M TPUHIUN  JIEHCTBUS  JIBYXPE30HATOPHOTO
IIPOJIETHOIO KJIMCTpOHA. IIpocTpaHCTBEHHO-BpeMEHHas AMarpaMma.
[TpuHIMn paboThl MHOTOPE30HATOPHOTO KIIMCTPOHA.

OIIK-5, OIIK-7

49. OtpaxkaTeNnbHbIil KJIUCTPOH. YCTPOWCTBO, MPOCTPAHCTBEHHO-
BpEMEHHas lMarpaMma.

OIIK-5, OIIK-7

50. 30HBI reHepanuu, CTapTOBBIM TOK M TMEPECTPOilKa YacTOTHI
OTPaXaTeJIbHOTO KJIUCTPOHA.

OIIK-5, OIIK-7

51. [Ilpunmun peiictBus JIBB-O. CpolicTBa nepuoanyecKux
samemsiromnx  cucteM JIBB-O. IlpocTpaHCTBEHHbIE TapMOHHKHU.
YcrporictBo JIBB.

OIIK-5, OIIK-7

52. lucnepcuonnoe ypaBHenue JIBB. IlapameTpbl aucrnepcHOHHOTO
ypaBHeHus. CBoilcTBa KOpHEH  JUCIEPCUOHHOIO  YpaBHEHUS.
Koaddunuent ycunenns JIBB.

OIIK-5, OIIK-7

53. Hemuneitapie ¢ ¢extsr npu rpynmnupoBke B JIBB. 3aBucumocts
kodpduurenta nonezHoro aedctBus JIBB  or  mapamerpoB
nucnepcuorHoro ypasHeHus. Croco6s! yennuenus: KI1J[ JIBB-O.

OIIK-5, OIIK-7

54. Ilpunuun neiictBus jnamnbsl oOpaTHON BonHbL. JlucnepcuoHHas
XapaKTepUCTHKA 3aMEIIAIOIIEN CUCTeMbl. Pacnpenenenue mons u
TOKQ, JJIEKTPOHHAs MIEPECTPOMKA YaCTOTHI.

OIIK-5, OIIK-7

55. IlpuHuun aecTBUs, yCTPOMCTBO U TPYNIHUPOBKA AJIEKTPOHOB B
JIbB-M.

OIIK-5, OIIK-7

56. Cratndeckuii pexxuM pabOThl MarHeTpoHa. DIEKTPOHHOE 00IaKo
B  HereHepupytouieM MarherpoHe. KoneOaTenbHble — cHCTEMBI
MarHeTpoHoB, T -Buj Kosiebanuil. ['pynnuposka snextpoHoB u KIIJ]
MarHeTpoHa.

OIIK-5, OIIK-7

57. Ilpunnun pa6otst MIIP. Onienky onTrMaibHBIX TApaMETPOB.

OIIK-5, OIIK-7

58. IlpuumHBl  yBENIMYEHHs]  YCKOPSAIOUIETO  HANPSKEHHUS B
aneKTpoHHBIX Tpubopax CBY. DOC pensTUBHCTCKUX HPUOOPOB.
Penstusuctckas JIEB, MIIAP u youtpos.

OIIK-5, OIIK-7

59. KoHCTpyKLIMS ¥ TapaMeTphl PEeIIeTKH aBTOAMUCCUOHHBIX KaTOA0B
Ha ocHOBe KatojoB Cnuuara. lnoa u tpuon ¢ karonom CrnuHATA.

OIIK-5, OIIK-7

60. Ocobennoctu yctporictBa u paborsl JIbBB O u M Tumnos c
karogamu CnunHara.

OIIK-5, OIIK-7
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6. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne TUCITUTIHHbI

a) OCHOBHasI TUTepaTypa:
1. 3u C. M. - ®usuka noixynpoBOHUKOBBIX TPUOOpoB: B 2 kH. [KH.] 1. - M. : Mup , 1984. - 455 c.
— 16 3k3.
2. 3u C. M. - ®u3uka noxynpoBOAHUKOBBIX pruO0poB: B 2 kH. [KH.] 2. - M. : Mup , 1984. - 455 c.
— 16 3k3.
3. anumosa, K.B. ®u3uka noyiynpoBoIHUKOB [ DNEKTPOHHBIN pecypc] : yued. — DIeKTPOH.
nan. — Cankr-IletepOypr : Jlanb, 2010. — 384 ¢. — Pexxum noctyma:
https://e.lanbook.com/book/648. — 3ari. ¢ skpaHa.

4. Jlagmay JI.J1., Jlupmmn E.M. DnekrpoauHamuka crutomHbix cpea. M.: Hayka, 2005. 656 c.
Onextponnslii pecypc: DbC Jlans https://e.lanbook.com/

5. B.M.bepe3un, B.C.bypsk, D.M.I'yrmaiir, B.Il.Mapun. Dnextponnsie npubdopsr CBY. M.
Bricmiag mkona,1985. 296 — 43 k3.

0) nomonHUTEIbHAS TUTEpaTypa:

1. Pxeskun K.C. "®u3nueckrue NpUHLHUIBI JEHCTBUS MOIYIPOBOAHUKOBBIX Npudbopos” MI'Y, M.,
1986.

2. DnektpoHuka : DHIMKI. cioBaps/ ['11. pen. B.I'.Konecaukos. M. : Cos. sHnuki., 1991. 688c.

3. Cobonesa H.A., bepkoBckuii A.I'. u np. @orosnekTponHble npudopsl. Hayka. M.: 1963.

4. DNIeKTpOHHBIE TPUOOPBI CBEPXBBICOKMX YACTOT: y4eO. mocoOue [UIsi CTYACHTOB BY30B,
oOydaromuxcsi mo crenuanbHocTd "Pagmodusuka u snektponuka'./Anapymkesudy B. C.,
bynnuxos H. II., bouapos E. II., I'puropre M. A., XKapkos 1O. /1., [u ap.]. - Caparos: 1U3a-BO
Capar (42 3k3.)

7. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHue T CUUIIMHBI

[TomemieHust MpeaCTaBISIOT cOO0K yuyeOHbIE ayAUTOPHUH ISl IPOBENCHUS YUYEOHBIX 3aHITHIA,
MPEAYCMOTPEHHBIX MPOTrPAaMMOM, OCHAIIEHHBIE OOOPYAOBAaHMEM W TEXHUYECKUMH CPEICTBAMU
o0OyueHusl.

[Tomemenust aie  CaMOCTOATENbHOM paOOThl OOYYAIOIIMXCS OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOYeHHS K ceTn "MHTepHer" M oOecrmeueHbl TOCTYIIOM B
AJIIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEIY.

[IporpamMma coctaBiena B coorBercTBuu ¢ Tpeboanmsimu OI'OC BO mo cnenmambHOCTH
11.05.02 «MudopmanrionHass 0€30MaCHOCTh TEIEKOMMYHHKAIIMOHHBIX cucTeM «CrienuaibHbie
PaIUOTEXHUYECKUE CHCTEMBI.

ABTOD (BI) Manyuios B.H. Tapacosa E.A.

3aBeyromuii kKadenapoit KBaHTOBOW pagro(PU3UKK U STIEKTPOHUKH benbkoB C.A.

[IporpaMmMa omoOpeHa Ha 3aceJaHUM METOAMYECKOH KOMHUCCHHM  paguo(u3nuecKkoro
daxynbTera oT «»2023 roga, npoTokos Ne
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