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Pabouas nmporpamMMa IUCHMILIHHBI (MOIYIsI) «DNEKTPOHUKA W ONTHYECKHE YCTPOHCTBa»
npeAHa3HaueHa i CTYJIEHTOB OYHOM (popMbl 00ydeHUs 1o HampasiaeHHio noarotoBku 11.03.03
KoHcTpynpoBaHue 1 TEXHOJIOTUS JIEKTPOHHBIX CPEJICTB, 4 ceEMecTpa, 2 Kypca.

Pabouas mporpaMma JUCHMIIIMHBI (MOAYINsA) «DJIEKTPOHHMKA M ONTHYECKHE YCTPOUCTBa»
COCTaBJIEHA C Y4eTOM (heepalbHOro rocy1apcTBEHHOIO 00pa30BaTENIbHOIO CTaHJApTa BBICLIETO
oOpa3oBanuss 1o HampasieHuto noarotoBku 11.03.03 KoncTpyupoBaHue U TEXHOJIOIHS
JIEKTPOHHBIX CPEJCTB, YTBEPXKICHHOIO MpHKa3oM MuHHUCTEpCTBA 00pa3oBaHUA M HAyKH
Poccutiickoit @enepannn «19» cenradps 2017 r. Ne 928.
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1. Ieab u 321244 OCBOEHHS THCHUILIUHBI (MOTYJIs)

Leabio THCHUILIMHBI SIBJISIETCS:

— M[OATOTOBKaA BBIITYCKHHUKA, BJIAIACHOIICTO (1)I/I3I/I‘ICCKI/IMI/I OCHOBaMH U IpUHIUIIAMHU
JEUCTBHS IPUOOPOB ONTOICKTPOHUKHY;

— 00y4YeHHE TEOPETUYECKHM OCHOBAM U METO/aM SKCIEPHMEHTAIBHOTO UCCIICI0BAHUS
apaMeTpoB M XapakTePHCTHK IPHOOPOB, CXEM, YCTPOWCTB M YCTaHOBOK
QJICKTPOHHKHU PA3JIMIHOI'O q)YHKHI/IOHaJIBHOI‘O Ha3HAYCHUSA U UX IPUMCHCHUIO.

OcHOBHBIE 321241 THCHUILTHHBI:

— U3y4YCHHE OCHOBHBIX THIIOB ONTOXJIEKTPOHHBIX MPUOOPOB U (PU3MUECKUX MPOIECCOB,
o0ecreunBarIUX UX padory;

— OBIAJICHUE METOJAMH HCCIIECAOBAHMUS IPHOOPOB ONTOICKTPOHHKH;

- HpI/IO6peTCHI/Ie HAaBBIKOB IMPAKTUYCCKOTrO IMPUMCHCHUA IMOJTYYCHHBIX 3HaHI/If/’I;
CIIOCOOHOCTEIH /IS CAMOCTOSITEIIbHOI PaOOTHL.

W3yueHne JUCHUIUIMHBI HAPaBJIEHO Ha MOATOTOBKY CHELMAINCTOB, CIOCOOHBIX pellaTh
po0JIeMbl, BOZHUKAIOLIME IPU SKCILTyaTalluy U3/IeIUI 3JIeKTPOHHONW TEXHUKH C y4ETOM 00JIacTH,
THUIIOB U 33/1a4 MPO(HECCHOHATILHON JAEATEIBHOCTH B COOTBETCTBHHU C MPO(eCCHOHATBHBIMA
CTaHJapTaMH:

— 06.005 «CnemuanucTt Mo SKCIUTyaTalldd PaJUOAICKTPOHHBIX CPEACTB (MHXKEHEp-
AJIEKTPOHUK)», YTBEP)KICHHBIM NpuKa3oM MuHHCTEpPCTBA TpyAa U COLMAJIBHOM
3amuThl Poccuiickoit deneparuu ot 31 urons 2019 rona N 540H (3apeructpupoBaH
B MuHrocTe P® 28 aBrycra 2019 rojua,
peructpanuoHHbiii N 55756).

— 40.058 «mxeHep - TEXHOJIOI IO MPOU3BOJACTBY HU3JEIUA MHUKPOIIEKTPOHUKUY,
YTBEPKICHHBIA IpUKa3oM MUHHCTEpCTBA Tpyda M COLUAIBHOM  3allUTHI
Poccuiickoit ®@eneparun ot 03.07.2019 r. Ne 480n (3apeructpupoBadn MUHIOCTOM
Poccun 29.07.2019 r. Ne 55439).

2. Mecro aucuumiauabl (MoayJsi) B crpykrype OIIOII BO

JlucuuiuinHa BKJIIOYEHa B 4YacTh, (OpPMUPYEMYIO y4YacTHUKaMU 00pa3oBaTeIbHbBIX
orHomenud b1.B.01.02 yuebHoro maHna mno HampasieHuto noxaroroBku BO 11.03.03
KoHcTpyupoBaHue M TEXHOJIOTHS DJIEKTPOHHBIX cpelcTB npoduib: «KoHCTpynpoBaHue W
TEXHOJIOTHUS PAJAHOAIEKTPOHHBIX CPEICTBY.

[Ipu ocBOCHHMM TUCIMIUIMHBI 00YYAIOIIHIICS CMOYKET YaCTUYHO MPOJAEMOHCTPUPOBATH CIIEYIOLINE

000011eHHBIE TpyAOBble PyHKIMH (OTD):

—  DKcmuryaTamnusi paauodieKTpoHHol annapaTtypsl (mpodeccrnonanbubiii ctangapt 06.005
«CrenuanuceT 1Mo SKCIUTyaTallid PaguodJIEKTPOHHBIX CPEJCTB (MHXKEHEP-IJIEKTPOHHUK )Y,
koa B, ypoBens kBanupukanuu -5);

— Pa3paborka eIMHHYHBIX TEXHOJOTHYECKHX IIPOLECCOB W PEKOMEHJaluil 1o
YCTPAHEHHIO M NMpeAyNpPeKIeHNI0 O0paKka B NIPOM3BOACTBE U31eJIMii MUKPO3JICKTPOHUKH
(mpoceccronanbuplii cranaapt 40.058 «HxeHep - TEXHOJOT MO MPOU3BOJACTBY H3ACIHIA
MUKPOIJIEKTPOHUKIY, KOJI B, ypoBeHb KBamu(uKauu -6).

W3ydyenne aucUMIUIMHBL «JJNEKTPOHUMKA U ONTHYECKUE YCTpOHCTBa» Oasupyercs Ha
CIIEYIOIINX, paHee U3y4yaeMbIX, NUCHUIUIMHAX: «DJIEKTPUYECTBO U MarHeTusm», «Teopetuueckue
OCHOBBI JIEKTPOTEXHUKI.

OcBoeHMe JaHHOW UCHUIUIMHBI, B CBOIO OYepe/ib, HEOOXOAMMO JJIsl YCIEIIHOTO YCBOCHHS,
B IIOCIEAYIOUIEM, CHENUAIBHBIX KypcoB 10 aucuuimmHe: «Teopernueckue  OCHOBBI
paguoTeXHUKN», «CXEeMOTEXHHKA 3JICKTPOHHBIX YCTPOUCTBY, «AieMeHTHas 6aza POCy», « OcHOBBI
KOHCTPYMPOBAHUS 3JIEKTPOHHBIX CPENCTBY», « T€XHOJIOTHS TPOU3BOJICTBA JIEKTPOHHBIX CPEIICTBY.



3. TpeOoBaHusi K pe3yJbTaTaM O0CBOEHHS AUCHUILIHHBI (MO1YJIs1)

[Tporiecc u3yyeHHMs OUCUMIUIMHBI HampaBieH Ha (OpMHUpPOBaHHE HNPOPeccHuOHATBLHOM
komnerenuuu (IK-1):

— Crnoco0eH NpoBOAUTH TeXHHYECKOe O0C/Iy:KMBaHHE PAJANO0JIEKTPOHHOH amnmaparypbl

(mpodeccronaneubiii crangapt 06.005 «CnenmanvcT MO AKCIUTyaTallid PaIud0dJIeKTPOHHBIX

cpencTtB  (MHIXKEHEP-dJIEKTPOHUK)», TpyaoBas ¢ynkouss B/01.S - Texuuueckoe
00CJIy:KMBaHMe PAIM03JIEKTPOHHOI anmaparypsbl).

Kon n HaumeHoBaHNe HHAUKATOPA TOCTUKEHUS KOMIIETEHIIUN:

IIK-1.3. MHcnomp3yer cpeacTBa HU3MEPEHHS ISl  KOHTPOJISI TEXHUYECKOTO  COCTOSIHUS

PaaMOdIEKTPOHHOM anmnaparypsl.

B pe3ynbrare u3yueHus AMCUUILINHBI (MOYs) « DIEKTPOHUKA U ONITUYECKUE YCTPOHCTBAY
CTYJEHT JOJIXKEH:

3HarTb:
— MPUHIUNBI PA0OTHI YCTPOHCTBA, BO3MOYKHOCTH CPEICTB KOHTPOJIS TEXHUYECKOTO COCTOSHHUS
PaAMOAICKTPOHHON anmapaTyphl;
— MeTOoJbl 00pabOTKH pe3yIbTaTOB U3MEPEHHI C UCTIOJIb30BAHUEM CPEACTB BHIYMCIUTEIBHON
TEXHUKHU.
YMmeThb:
— paboTaTh ¢ OKCIUTyaTall[AOHHOW JIOKyMEHTalMed TI0 TEXHUYCCKOMY OOCITY)KHBAHHIO
PaZMOdIIEKTPOHHOM amnmapaTyphl;

— HCHOJIb30BaTh  CPEICTBA  M3MEPEHUS [UII  KOHTPOJA  TEXHUYECKOTO  COCTOSHUS
PaIuodIEKTPOHHOM anmaparypsl.
Baagern:

— DKCIUIyaTallMey paguodJIEKTPOHHOM anmaparypsl;
— cOOpKO# M HaCTPOUKOHM pajin03JIEKTPOHHOM anmnapaTypsbl.

4. CopepxaHue U CTPYKTYpa AUCHMILIMHBI (MOLYJI51)
B Ttabnune 1 npuBoauTCs OMHMCAaHUE COJEPIKAHUSA TUCHUIUIMHBI, CTPYKTYPHUPOBAHHOE I10

paszenam, ¢ yKa3aHHEM IO KaXJI0MYy pa3ieny (GOpMbI TEKYIIEro KOHTPOJIS: 3aliTa JIabopaTopHOH
pabotsl (JIP), xonmnokBuym (K), rectupoBanue (T).

Tab6muna 1
HanmenoBanmue Conep:xanue pa3jaena/ TeMbl Kon dopma
paszaena KOHTPOJINPYEMOH | TEKYIIero
KOMTIETEHITHH KOHTPOJIst
(nu ee yacTH)
QDusuyeckue 0CHOBbI DHepreTUYecKrue ypoOBHU U 30HBI. K-1 K, T, JIP

pabomul
NOTYNPOBOOHUKOBHIX
npubopos

[IpoBOIHMKH, IOTYIIPOBOJJHUKHN U
JUDJIEKTPUKHU. CoOcTBeHHas
3JEKTPONPOBOJHOCTD
MIOJIYIIPOBOXHUKOB. Pacnipenenenue

3JIEKTPOHOB 10  JHEPreTUYECKUM
YPOBHSIM. [TpumecHas
3JIEKTPOIPOBOIHOCTD

TOJIYITIPOBOTHUKOB. JloHopHbIE

MpUMECH. AKLIEITOPHBIE IPUMECH.
[Ipoueccsl mepeHoca 3apsnoB B




TTOJTYTTPOBOTHUKAX. Hpeiid
HocuTenedt  3apspa.  duddysus
HOCUTEJICH 3apsja. DJIEKTPUUYECKUE
Nepexo/ibl. DIEKTPOHHO-ABIPOUHBIN
nepexoj. BeHTunbHOE CBOHCTBO p-
n-nepexoa. BonpTr-amnepnas
XapaKTepUCTHKA p-n-riepexoja.
Bunel npoboeB p-n-nepexona.
Emkocts  p-n-nepexoma. Kourakt
«MeTaul  —  MOJIYIPOBOJHHUK.
KonTakt MEXKITY
MIOJIYIIPOBOJJHUKAMHM OJJHOTO THIIA
MPOBOAMMOCTH. [ 'eTeponepexoibl.
CBoiicTBa OMHUECKHUX MEPEXOJIOB.

Ocnoswi
ONMOIIEKMPOHUKU

O6mue MOHSTHSI 00
OINTORJICKTPOHHUKE, KaK O pasjiese
Hayku. OcOOEHHOCTH ONTUYECKOM
ANEKTPOHHOU (pOTOMETpUICCKON
BEJTMYMHBI

IIK-1

K, T, JIP

Ipuemnuxu u
UCTNOYHUKU U3TYYEHUS

Kitaccnueckuit IIPUEMHHUK
U3ITy4YEHUs. Knaccuueckuit
UCTOYHUK u3mydyeHus. dusznueckue
HPUHLUIIBL paboThI
MIOJIYIIPOBOJIHUKOBBIX ~ MCTOYHUKOB
U3ITy4YEHUs. [Tapamerpsl
IIPUEMHUKOB U3JIy4EHUsl.
IToporoBeie 3HaueHHs MApaMETPOB
CUTHAJIA.

IIK-1

K, T, JIP

domopesucmopwi

IIpuHnun ycTpolcTBa M CXEMBI
BKJTIOUCHUS (dhoTopesucropa.
XapakTepucTuku  (hoTope3nucTopa.
Konctpykiuu ¢potope3ncTopos.
CxeMbl BKJIFOUEHUS.

IIK-1

K, T, TP

Domoouoowvl

CxeMbl BKJIIOUEHHUA. YTPOIICHHAS
CTpyKTypa GOoTOoAMOAa HA OCHOBE p-
n - mnepexoma. Crpykrypa p-n -
nepexoa. BonpTr-amnepnas
XapaKTEePUCTHKA. [TapameTpsl
dorommona.  p-i-n —oroauos.
Koncrpykuus. IlpuHuun nenctBus
p-i-n  —¢doTonuona. JlaBUHHEIE
dboromuonelr. IlpuHnmm nercTBUs
dorommona Illortku. CrpykTypa
dboTonmnona IIorTkH. 30HHBIE
JAarpamMmal KOHTaKTa «M-IT»
dboTomuoma C TETEPOCTPYKTYPOH.
Crpykrypa. DHepreTuyeckast
TuarpaMma.

IIK-1

K, T, JIP

domompanzucmopwi

CrpykTypa ¢doroTpaH3ucTOpa.
Cxema BKJTFOUCHUS
¢dboToTpaH3uCcTOpA. BrixonHsie
XapaKTEPUCTHKH.  DKBUBAJICHTHAS

IIK-1

K, T, JIP




cxema dboToTpaH3uCTOpA.

TpaH3uCTOpHBIIA
dboToTupucropa.

[Ipunnun pabotel (oToTHpHCTOpA.
BonbT-amriepHas  XapakTepHCTHKA.

napameTpsl GOTOTUPHUCTOPA.

[TapameTpsl ¢dororpanzucTopa.
IToneBble POTOTPAH3UCTOPHI.
7 | @omomupucmopwi Crpykrypa ¢dorotupucTopa. IIK-1 K, T, JIP

SKBUBAJIEHT
OCHOBHEIE

8 | Ceemoouoowi Cseroauo. XapakTepuCTHUKU IIK-1 K, T, JIP
cBeTOaMONOB.  TumoBas  cxema

Knaccudukanms

Junonnsie
Tpan3ucropasie

onTpoHOB. J[OCTOMHCTBA ONTPOHOB.
CrpykrypHass ~ cXemMa  OITpOHA.

ONTPOHOB. ODJIEKTpUYECKasi MOJEb
onTpoHa. Pe3nucropHbie ONTPOHBI.

TupucTopHBIE ONTPOHBL.

BKJTFOUCHUSI CBETOAMO/A.
DnexTpuyueckas MO/IEITb
CBETOMO/A. ITapamerpsl
cBeroauona. CBETOAMOI BUAUMOTO
Jrana3oHa. Ceeroauon Ha
reTepoCTPYKTYpax InGaN/GaN.
Caeroanon 6eroro BETA.
Ceeroano uHPaKpacHOTO
W3ITydeHUSI.

9 | Onmponut Onrtponsl.  [lpuHunun — geicTBus IK-1 K, T, JIP
OIITPOHA. PaznoBugHOCTH

napameTpsl

ONTPOHBI.
ONTPOHBI.

Cmpykmypa oucuyuniaunsl (Mooyisn)

Tabnuna 2. O01as Tpy10€MKOCTb TUCHUIUIMHBI COCTaBIIsIeT 4 3a4eTHBIX eAuHMIIbI (144 vaca).

Bua padorsl

TpyaoemkocTb, 4yacol

4yHCcJe KOHTAKTHas padora:

4 cemecTtp Bcero
OO0mas TpynoeMKocTh (B 4acax) 144 144
KonTakTHas padora (B yacax): 68 68
Jlexyuonnwvie 3ausmus (J1) 34 34
Jlabopamopnwvie pabomut (JIP) 34 34
CamocrosiTesibHas padoTa (B 4yacax), B TOM 49 49

Kypcosas padora (KP)/ Kypcosoit mpoexT (KIT)

HE IIPelyCMOTPEHa | He IPeayCMOTpeHa

CamocTosTenbHOE U3YUYEeHUE pa3iesioB/TeM 49 49
IoaroroBka 1 NpoXoKkIeHUE MPOMEKYTOYHOM 27 27
aTTecTauuu

Buja npoMexyToOYHOI aTTecTALMH JIK3aMeH

Taobmuua 3. JIeKIHOHHBIE 3aHATHS

| Nen/m |

Tema




dusnueckue 0OCHOBBI pabOTHI MOJIYTIPOBOAHUKOBBIX IPHOOPOB

OCHOBBI ONTORIEKTPOHUKHU

HpI/IeMHI/IKI/I 1 UCTOYHUKHU U3ITYyYCHUA

DoTOpPE3UCTOPHI

dortomuonrl

DOTOTPaH3UCTOPBI

DOTOTUPUCTOPBI

CBeToanOabI

e e Pl Bl Rl Fal el B o

OnrpoHbl

Tab6muma 4. JlaboparopHbie pabOThI

Ne n/m HaumenoBanue j1abopaTopHbIX padoT

HccnenoBanue XxapakTepucTuk (POTOPE3UCTOPA.

HccnenoBanue XxapakTepucTuK GOTOIHO/A.

HccnenoBanue xapakTepuCcTHK (HOTOTPAH3UCTOPA.

HccnenoBanue XapaKTEPUCTHK (POTOTUPUCTOPA.

HccnenoBanue XApaKTCPHUCTHUK CBECTOAMOOA.

HccnenoBanue XApaKTCPHUCTHUK OIITPOHOB.

SJIGKTpI/ILICCKI/Ie CBOICTBa QJICKTPOHHO-ABIPOYHBIX IICPCXOI0B.

HccnenoBanue ¢otodnemenTa ¢ BHeTHUM (oToddpdexktom D-9.

A Bl Fal Bl B o

HccnenoBanue xapakTepuCTUK (HOTOINEKTPOHHOTO yMHOKHUTENs DDV -4.

Tabmuna 5. CaMoCTOSATENbHOE N3YYEHHE Pa3/ieioB JUCIUTUINHBI

Ne n/m BOl'lpOCLI, BbIHOCUMbIE€ HA CAMOCTOATEC/ILHOC U3YUYCHUE

KOFGpeHTHOCTL OIITUYCCKOTO U3TYUCHU A

HapaMeTpLI CBCTOU3ITYHAOMIUX TUOHOOB.

PasHoBuaHOCTH (I)OTOI[I/IOI[OB.

DOTONPUEMHUKH C BHYTPEHHUM YCUJICHUEM.

Pexxnmer SKCILTyaTallu JUOJHBIX OIITOIIap.

ARl Rl Bl e

PexxuMel SKCILTYyaTallu TPAH3UCTOPHBIX OIITOIIAp.

S. OneHo4HbIe MaTepPHAJIbI JJIsl TEKYLIEro  py0e:KHOT0 KOHTPOJIA YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAlMU
5.1. KoaaokBuym

B CEMCECTPEC NMPOBOIAATCA 3 KOJUIOKBUYMA, KOTOPBIC OLICHUBAIOTCS 110 8 OamioB KaKObIH.

5.1.1. Bonpocwi, évinocumble HA KOJIIOKEUYM
(konmpoaupyemote komnemenyuu I1K-1)
Ilepéuwiii Konnokeuym

OcCHOBHBIE 3Tallbl pa3BUTHS AIEKTPOHUKU. [lepcriekTHBbI pa3BUTHS.
Knaccudukanus nznenuii 31eKTpOHUKH.

DHepreTUYeckre ypPOBHU U 30HBI.

[TpoBOTHUKH, TTOTYIIPOBOHUKA U TUDIIEKTPUKH.
CoOcTBeHHAS AIIEKTPOIIPOBOHOCTH MTOTYITPOBOTHUKOB.
Pacnpeznenenue 31€KTPOHOB MO YHEPTETUUECKUM YPOBHSIM.
[TpumecHast HIEKTPOITPOBOTHOCTH TTOIYIIPOBOIHHUKOB.
JIOHOpHBIE TPUMECH.

. AKIenTOpHBIE IPUMECH.

10. ITpoueccsl nepeHoca 3apsi10B B MOIYIPOBOAHHUKAX.

11. Hpeiid nHocuTenei 3apsa.

OO N AW
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

Huddysus HOocuTeENei 3apsaa.

DNEKTpUUECKHUE NEPEXOIBI.
DIJIEKTPOHHO-ABIPOYHBIN MEPEXO/I.

BenTunbHO€ CBOMCTBO p-n-nepexoja.
BonbT-amnepHas xapakTepucTHKa p-n-nepexoia.
Bunel npo0oeB p-n-nepexona.

EMKocTh p-n-nepexosa.

KoHTakT «™MeTant — noiynpoBOJIHUKY.

KoHnTakT Mex 1y noiynpoBOoAHUKAMH OJHOTO TUIIA TPOBOJUMOCTH.
I'ereponiepexosl.

CBoiicTBa OMHUECKHUX MEPEXOJIOB.

Knaccuueckuii npueMHUK U3Ty4EHUS.

Kiaccuyeckuii MICTOYHUK U3ITYyYEHUS.

Ou3nyecKue MPUHIUIBI PA0OTHI MOTYITPOBOJHIUKOBBIX HICTOYHUKOB U3ITyUEHUSI.
[TapameTpsl mpreMHUKOB K3ilyueHus. [loporoBsie 3HaYeHNS MapaMEeTPOB CUTHAIA.

Bmopou konnokeuym

[TpuHIMI ycTpOoiicTBa U CXeMbI BKIIIOYEHHS (PoTOpe3ncTopa.
Xapaktepuctuku GoTope3ucTopa.

Koncrpykuuu ¢hoTopesuctopos.

CXeMBI BKITFOUCHHUS

[TpuHIMT yCTPOHCTBA U CXEMBI BKIIOYECHHUS (POTOPEZUCTOPA.
XapaktepucTtuku GoTope3ncTopa.

KoHcTpykuuu GpoTope3ucTopos.

CxeMbl BKIIFOUEHHS POTOPE3UCTOPOB.

Cxewmsl BKItoueHus poToanoaa.

. YIpoluieHHasi CTpyKTypa (OoTou0Ja Ha OCHOBE P-n - IEpexo/ia.

. CtpykTrypa p-n - nepexona.

. Bonpr-amnepHas xapakrepucTuka poToanoaa .

. [apameTtpsr poToauona. p-i-n —potonuon. Koncrpyxkius.

. Ilpunnun pedctBus p-i-n —poTOaNOA.

. JlaBuHHBIE POTOANOABI.

. Ilpunnun pevictus hotoauona lortku.

. Ctpyktypa ¢poroanona HlorTku.

. 30HHBIE UarpaMMbl KOHTakTa «M-ID» GoToanoaa ¢ reTepocTpyKTypoOi.
. CtpykTypa oroanona. JHepreTuueckas iuarpamma.

. CtpykTypa poToTpaH3ucropa.

. Cxema BKmoueHHs (pOTOTpaH3UCTOPA.

. BerxosiHbIe XapakTepucTuku GOTOTPAH3UCTOPA.
. DKBUBaJIEHTHas cxeMa (pOTOTPaH3HCTOpa.

. IlapameTpsl poTOTpaH3UCTOPA.

. IloneBbie GOTOTPAH3UCTOPEI.

Tpemuii Kon10K6UyM

Crpykrypa poroTupucTopa.
[Tpuniun paboTtsl poToTHPHCTOPA.
BonbT-amniepHas xapakTepHCTHKa.



CBeTOauOI.

=0 XNk

12.
13.
14.
15.
16.
17.
18.
19.

OnTpoHBL.

TpaH3uCTOPHBIN SKBUBAIEHT (POTOTUPUCTOPA.
OcHoBHBIE TapaMeTpbl POTOTUPUCTOPA.

XapakTepuCTUKH CBETOIHOIOB.

Tunosas cxeMa BKIIOYEHHS CBETOOHOA.
DneKTpruYecKasi MoJIeib CBETOIMO/IA.

0. ITapameTpsl cBETOAMOA.

. CBeToano A BHAMMOIO AUara3oHa.

Ceeronuon Ha rerepocTpykTypax InGaN/GaN.
Cseroauoy 0eoro 1sera.

Ceeronuoa nHGPAKPACHOTO U3ITYUCHHUS.

[TpunIun nericTBUst ONTPOHA.
Pa3zHoBUIHOCTH ONTPOHOB.
JlocTOMHCTBA ONTPOHOB.
CrpyKTypHas cxema ONTpoHa.

20. Knaccudukarus 1 mapameTpbl OITPOHOB.
21. DnexTpuyeckas MOJIEIb ONTPOHA.
22. Pe3ucTopHbI€ ONTPOHBI.
23. JIlnoaHbie ONTPOHBI.
24. TpaH3UCTOPHBIEC ONTPOHBI.
25. TupuCTOpHBIE ONTPOHBI.
Pexomenoauuu npu no02omoeke K KoJI10KGUYyMY
— TpopaboTaTh KOHCIIEKTHI JIEKIUH IO BOIPOCAM KOJUIOKBUYMA;
— IPOYUTATh OCHOBHYIO U JOIMOJIHUTENBHYIO JIUTEPATYPY, PEKOMEHJOBAHHYIO [0 U3y4aeMbIM
BOIIpOCaM;
— OTBETHUTb Ha BOIPOCHI KOJJIOKBUYMA;
— IIpH 3aTPYAHEHUSX, IPOKOHCYJIBTUPOBATHCS C IPENOIABATEIIEM.
Kpumepuu oyenueanus
Ounenka
HeynoBierBoputeibHO | yI10BJI€TBOPUTEIbHO X0pOo10 OTJIMYHO
2 danna 4 dan1a 6 6an110B 8 6an10B
CryneHt HE 3HaeT | CryaeHt Crynent  xopomo | CTyAeHT B TOJIHOM
3HAUYUTEJIbHON YacTH | IOBEPXHOCTHO 3HAET | 3HACET Mmarepual, | oobeme 3HaeT
BOIIPOCOB, JIOMTYCKAET | BOIPOCHI rpaMOTHO ¥ O | MaTepual, rpaMOTHO
CYIIECTBEHHBIC OIIMOKH B | KOJJIOKBHUYMA, CYLIECTBY M3JIaraeT | M IO  CYILECTBY
OTBETax Ha BOIPOCHI JIOTTYCKaeT ero, JONyCKasl | M3JlaraeT €ero, He
HETOYHOCTH B OTBETE | HEKOTOpPBIE JOITyCKast
Ha BOIPOC HETOYHOCTHU B | CYLLIECTBEHHBIX
OTBETE Ha BOIPOC HETOYHOCTEN B

OTBETE Ha BOIPOC.

5.2

OO0pa3ubl TeCTOBBIX 3aJaHUH

(koumponupyemvie komnemenyuu I1K-1)

1. Tlpu yBenuueHuH IIOMIAAM p-n Nepexoa Ha o0paTHyo BeTBb BAX p-n nepexona mpu
HOCTOSIHHOM HaIIPsSKEHUH OOpaTHBIN TOK

a) YMeHbIIIaeTcs;
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0) YBenmuumBaercs;
B) He usmensercs;
r) PaBeHn Hyi10.

2. 1 510

a) Tok apeficda p-n mepexona;

0) [Ipsimoii TOK p-n mepexoa;

B) b dy3nOHHBIN TOK;

r) Tok HAaCBIIIEHUS WU TETUIOBOM TOK.

a)

[Tpsimoii Tok Ha BAX p-n nepexojia BO3pacTaeT ¢ MOBBIIIEHUEM TEMIIEPaTyphI, T.K.

[ToreHumansHbIi Oapbep yBETUYUBACTCS MPU MOCTOSIHHOM HAIPSHKEHUH;

0) [loreHumansHbIN Gapbep yMEHbIIAECTCS IPHU MOCTOSHHOM HAIpsHKEHUU;
B) [ToTeHumanbHbIi 6apbep HE U3MEHSETCS IPU MOCTOSTHHOM HAPSKSHUU.

HpI/I JJaBUHHOM Hp0606 C YBCIMYCHHCM  TCEMIICPATYPhI HpO6I/IBH06 HaIIPps>KCHUEC

YBEJIMYMBACTCS, T.K.
a) Jlmuua cBoGogHOro mpoOera yBEIMUYMBACTCS, a, CIIEAOBATEIBHO, YBEIMUMBACTCS M

OHEPrusa, KOTOPYHO MOXKET HpI/IO6pCCTI/I HOCHUTCJIb Ha JJIMHC CBO6OI[H01"O npo6era, JJIA
HOHU3alIHNX aTOMa IOJIYIIPOBOAHUKA,

0) /lmmua cBoGomHOrO mMpoOera He W3MEHSETCS, a, CIICJOBATEIbHO, HE HM3MCHSETCS M

SHEPIHs, KOTOPYIO MOXKET IIPUOOPECTH HOCUTENb HA JAJIMHE CBOOOIHOrO Ipodera, s
MOHM3ALMY aTOMa HOJIYIIPOBOIHHKA;

B) /limHa cBoOOAHOro mpoOera yMmeHbIIaeTcs, a, CIEJOBaTElIbHO, YMEHBIIAETCS U

OHEPrusa, KOTOPYHO MOXKET HpI/IO6pCCTI/I HOCHUTCJIb Ha JJIMHC CBO6OI[H01"0 npo6era, JJIA
HOHU3aAlIHNX aTOMa IOJIYIIPOBOAHUKA,

r ) HJ'H/IHa CBO6OI[H01"O np06era YMEHBIIACTCA, a, CICA0BATCIIBHO, YBCINYUBACTCA

SHEPIHs, KOTOPYIO MOXKET MPUOOPECTH HOCUTENb HA JAJMHE CBOOOIHOrO mpobera, A
VOHU3AIMY aTOMa IOJIyTIPOBOJHHKA.

5. TemmoBsiM poOOEM Ha3bIBACTCS

a)

0)

B)

[MpoxoxaeHre o0OpaTHOrO TOKa B P-N  IMEpexoje, MpU KOTOPOM  BBIIEISCTCS
OTIPE/ICIICHHOE KOJIMYECTBO TEIJIa W €CIM OHO IPEBOCXOJUT KOJIMYECTBO TeIlIa,
OTBOAMMOE OT P-N MEpPexoja, TO TeMIepaTypa HaYHEeT MOBBIIIATHCS, YTO MPUBEIET K
po6oIo;

[IpoxoxaeHue oOpaTHOrO TOKa B p-n TEpexolle, TMPH KOTOPOM BBIACISCTCS
OIIPE/ICIICHHOE KOJMYECTBO TEIIa U €CJIM OHO HE TPEBOCXOJHT KOJIMYECTBO TEILIA,
OTBOAMMOE OT P-N MEpPexoja, TO TeMIEePaTypa HaYHET MOBBIIIATHCSA, YTO MPUBEIET K
po0oIo;

[MpoxokaeHne OOpaTHOrO TOKa B pP-N TMEpexoje, MpU KOTOPOM  BBIICISETCS
OIIPE/ICIICHHOE KOJIMYECTBO TEIUIa M €CJIM OHO TPEBOCXOIUT KOJIMYECTBO TEIUIA,
OTBOAMMOE OT P-N MEPEX0/Ia, TO TeMITepaTypa He H3MEHHUTCS, YTO IPUBEAET K MPOOOIO;

6. Ykaxute popmyiy nmpunsl OI13 B oOmiem Bue.

r)

£, Na+ N

d= " Na-wa et

s NatNa
4= e Na-ng Feiw
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[Ipu psIMOM CMEIIIeHUH B P-N MEPeX0/ie MPOUCXOAUT
a) DKCTpakius;
0) Nmxeknus;
B) DKCTpaKIusi U UHXKEKIINS;
r) Jpeiid HocuTeneit 3apsiaa.
Jubdy3noHHas TEOPUS — 3TO TEOPHUS TOICTOTO MEPEXo/1a, Koraa

a) Ilupuna OI13 MHOrO MeHbIe muddy3uonHOM mmmHE @ < L:
6) IlIupuna OIT3 MHOrO Gonbe mupdy3uonHoi amne & 3 Ls
B) Illupuna OIT3 paBua quddysuonroii mmme @ =L ;

r) llIupusa OII3 Menbie 1160 paBHa auddy3HOHHOM JnHe W = &

[lpoOuBHOE HampsDKEHWE YMEHBINACTCS, TPH TYHHEIRHOM Mpo0oe C  yBEIWYEeHHEM
TeMIeparypsl, T.K.

a) Illupuna 3ampemieHHONW 30HBI  yYMEHBINACTCS, W  YMEHBLIACTCS  TOJIIMHA
HOTEHIMAILHOTO ~ Oappepa, YTO MO3BOJIIET TYHHEIMPOBaTh, HPU  MEHBIIMX
HAaIPsHKCHUSX

6) IllupuHa 3ampelieHHOM 30HBI YBEIMYMBACTCS, M  YBEJIMYMBAETCA TOJIIMHA
NOTEHIIMAIBHOTO ~ Oapbepa, YTO TMO3BOJISIET TYHHENHMPOBaTh, NPU  MEHBIIHX
HaIpsHKEHUSX;

B) Ilupmna 3ampemieHHON 30HBI  yBENMYMBACTCSA, M  YMEHBIIACTCS  TOJIIIMHA
HOTEHIMAIBHOTO ~ 0apbepa, 4YTO IMO3BOJSET TYHHEIMPOBaTh, HpU  OOJIBLIMX
HAaIPsHKECHHSX

r) lupuHa 3ampenieHHON 30HBI  yYMEHBINACTCS, M YBEJIWYMBAETCS  TOJIIMHA
NOTEHIIMAIBHOTO ~ 0apbepa, 4YTO TMO3BOJSIET TYHHEIMPOBAaTh, NpU  OOJBIIMX
HAaIPsOHKEHUSIX.

10. ©t —a10

a) Bpems XU3HU JBIPOK;

6) Bpems H13HU 3JIEKTPOHOB;

B) Bpems Ku3HU HOHOB;

r) Bpems xu3Hu HocuTene coOCTBEHHOTO I1/T.

Memoouueckue pekomenoayuu no nOO20mMoeKe K mecmuposanuro

TecTbl — 9TO BONPOCH! MM 3aJaHUs, IPEIyCMaTPUBAIOLINE KOHKPETHBIN, KPAaTKUH,
YETKMM OTBET HAa MMEIOIIMECS JTaJOHbI OTBETOB. lIpM caMOCTOATENBHOW IMOATOTOBKE K
TECTUPOBAHUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAaHUIO, NpopaboTaTh HH(GOPMAIMOHHBIA MaTepHaig o
mucuuruiiHe. [IpoKOHCYNbTHPOBATHCS € MpernojaBaTesieM IO BOIPOCY BblOopa yueOHOM
JUTEPaTypBHI;

0) 4eTKO BBIICHUTE BCE YCJIOBUS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIBKO TeCcTOB Bam
OyIeT MNpeasio’KeHO, CKOJbKO BPEMEHM OTBOJIMTCS Ha TECTHPOBAHME, KaKoBa CHCTEMa
OLICHKH pEe3yJIbTATOB U T.1.

B) MpHUCTynasi K paboTe ¢ TecTaMu, BHUMATEIbHO M O KOHIA MPOYTHTE BOMPOC U
npejlaraéMble BapuaHTbl OTBETOB. BriOepuTe mpaBuibHBIE (MX MOXET OBITh HECKOJBKO).
Ha oraenbHOM JIMCTKE OTBETOB BBIMMIIKTE IU(PY BOMpoca U OYKBBI, COOTBETCTBYIOIINE
IIPABWJIBHBIM OTBETaM;

I') B IIPOLIECCE PEIIEeHUs KeNaTeIbHO MPUMEHATh HECKOJIbKO MOJIXOJ0B B PEIIEHUU
3aJaHusl. DTO MO3BOJSIET MAKCHUMAIbHO TMOKO ONEpHUpOBaTh METOJAMM PELICHHUs, HAXOJsd
KQ)KJIbIM pa3 ONTUMAJIbHBIN BapUaHT.

1) ecnu Bl BcTpeTnny ype3BbIYaiiHO TpyAHBIN uist Bac Bonpoc, HeE TpaTbTe MHOIO
BpeMeHHU Ha Hero. [lepexoaure k npyrum tectaM. BepHHUTECh K TpPyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeTbHO OCTaBbTE BpeMs [UIs IPOBEPKHM OTBETOB, 4YTOOBI H30EKaTh
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MEXAHUYECKUX OIIUOOK.

Kpumepuu oyenusanusn

Onenka
HEY/10BJIETBOPUTEJIBHO Y1OBJIETBOPUTEIbHO XOpo1Io OTJIMYHO
0 6a10B 3 oamia 4 6a1a 5 6anoB
Menee 50 % mnpaswibHO | 50-70%  npaBunbHO | 71-85% 86-100%
BBIIOJIHEHHBIX 3aJJaHUM. BBIIOJTHEHHBIX MPaBUIILHO MPaBUIILHO
3aJlaHuH. BBIIOJTHEHHBIX BBITTOJTHEHHBIX
3aaHUN. 3aaHUH.

5.3. 3ananus 1J1s1 J1a00PaTOPHBIX 3aAHATHIA
(konmpoaupyemote komnemenyuu I1K-1)

JlaGopaTopHbIil MPaKTUKyM SIBJISETCS Ba)KHBIM 3JIEMEHTOM OOYYeHMs, T.K. IPUBUBAET
HaBBIKM CAMOCTOSITENIFHOH paboOThl Ha pa3IMYHOM JIAOOPaTOPHOM OOOPYAOBAaHUM W YMEHHE
HOJIb30BAThCS PA3IMUHBIMU IPUOOPAMU U HHCTPYMEHTAMHU.

Ilpumep munoeoit r1adopamopnoii pavomul «HUccnedosanue xapaxmepucmuk
domopezucmopar

Ieablo 1aHHOH PaGoThI SABJSIETCS SKCHEPUMEHTAIBHOE HCCIEOBAHUE BOJIBTAMIIEPHOM,
CBETOBOM M CHEKTPaJIbHOM XapaKTepUCTUKU (POTOCONPOTUBICHUS U ONpEAEICHUE IIUPUHBI
3aIPEIEHHOMN 30HbI IOJIYIIPOBOJIHMKA.

Memoouueckue pekomenoayuu

Beinonnenne kaxxaoi 1abopaTOpHOM pabOThI CKIIABIBACTCS U3 CIEAYIOUIMX 3TAIOB.

1. CaMocrosiTenbHas MOATOTOBKA CTYJIEHTOB K pabote. Ilepen HayamoMm pabOTHI CTYAEHTHI
JOJKHBI YETKO TPEJCTaBIATh cede 1enb paboThl, 3HATh CXEMY, METOJ M3MEpeHHs, (PU3HUECcKyIo
CYIIHOCTh OXXHJA€MbIX pe3ynbTaToB. JlomkeH OBITh TOJTOTOBJIEH NPOTOKOJ H3MEpPEHUil,
coJiepKaluil TabnMIbl AJs 3allUCU PE3yJIbTaTOB M3MEPEHUN M OCHOBHBIE PAaCUETHbIE (POPMYIIBI.
CryneHTbl, He TOATOTOBUBIIMECS K paboTe B COOTBETCTBUM C OSTHUMHU TpPEOOBAaHUSAMH, K
BBITMIOJTHEHUIO pabOThI HE JOMYCKAIOTCS.

2. llpoBeneHuMe SKCIEpUMEHTa. JTOT J3Tall OCYHIECTBIAETCS B COOTBETCTBHUM C
METOJMYECKUMH yKa3aHUSIMH, KOTOPBIE COJIEPKATCS B ONKUCAHUU K KaxKJ10i padore. JlabopaTopHbie
U3MEPEHUs] Ha CTEHJIE CTYJEHT MOXET HadaTh TOJIKO IOCie cOOece0BaHus C MpernoaaBaTeseM U
MOJIyUYEHHUSI COOTBETCTBYIOIIEro Jomycka. JltoOble H3MEHEHHs B CXeMe MPOBOJATCA IpH
OTKJIFOYEHNU CXEMbl OT HCTOYHUKA HaNpsDKeHUs. Pe3ynpTaThl HW3MEpEHHs] IPOBEPSIOTCS
npenoaaBaTesieM.

[Ipu pabGore B 51aOOpPaTOpPUU HEOOXOIMMO CTPOTO BBINOJHATH BCE MpPaBUIA TEXHHUKH
0€30MacCHOCTH U yKa3aHUs IpernoaaBaress.

3. CocraBneHue oTdeTa O mnpojenaHHoi pabore. K oTueTy o BBIMOJHEHHOH paboTe
NPEIbABISAIOTCS CleayolIre TpeOOBaHUS:

OTuer NOMKEH coJepXaTh HCYEPNbIBAIOIIME JaHHBIE, KaKk O Leidd padoThl, Tak U O

pe3ysbTaTax B ClEIYIOIIeH MOCiIeJ0BaTeIbHOCTH:

— 3a/laHue;

— CXEMa YCTaHOBKH M OIIMCaHHE METOJNKH U3MEPEHUN;

— IEPBUYHBIE SKCIIEPUMEHTAJILHBIE PE3YJIBTATHI 3a MOANKCHIO IPENOaBATENS;

— pe3ynbTaThl 00pabOTKU KCIIEPUMEHTAIBHBIX TAaHHBIX, BKIIIOYask TpapyKu, TAOIUIIBL;
— 001ue BBIBOJBI 0 paboTe U 3aKII0YEHHE, O KAUeCTBE HCCIIEI0BAHHBIX MATEPHAJIOB.

TekcT oTueTa NOJKeH ObITh HAIMCaH aKKypaTHO M pa300pUMBO OT PYKU WIIM MIPEJCTABIICH B
BUJIC PACHEUaTKH, [10CIE KOMIBIOTEPHON BEpCTKU. B 000MX ciydasx TEKCT JOJDKEH MPEACTaBIATh
co0oii Tornyeckoe U3JI0KeHHe cyliecTBa Bonpoca. Henomyctumo npusenenue Gopmyi, TabIui
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0e3 pa3bsCHeHHI Bcex 0003HAYCHH U coKpamieHuid. OT4eT JOHKEeH OBITh MOHSATEH M KaXKIOTro
YHUTAOIIET0 03 KaKUX-JIN0O0 JOTOTHUTEIHHBIX BOIIPOCOB Y COCTABUTENICH OTYETA.

4. Tlocne MNpEACTAaBICHUA OTUCTA CTYACHT OOJIKCH MMETh, KAK MUHHUMYM, INOBEPXHOCTHBIC

3HAHUA IO KOHTPOJIbHBIM BOIIPOCaM K pa60Te, HMCIOIUMCA B MCTOAUYCCKUX YKAa3aHHUAX, U CMY
BBICTaBJIACTCAA 6aJ'IJ'I, KOTOPBIM OLICHCHA JaHHAas J'Ia60paTOpHaﬂ pa60Ta.
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6. IIpomexkyTouHasi aTTecTauus
(konmpoaupyemwie komnemenyuu I1K-1)

Cnucok ocHoBHbIX 60NRPOCO6 K YCMHOMY IK3AMEHY

OCHOBHBIC ITaIlbl Pa3BUTHS IEKTPOHUKH. [1epCIIeKTHBbI pa3BUTHSL.
Knaccugukarus u3aenuii 31eKTpOHUKH.

DHepreTuYeckre ypoBHU U 30HBI.
[IpoBoAHMKY, MOTYIPOBOAHUKHU U TUAIEKTPUKH.
CobcTBEeHHAs IEKTPONPOBOIHOCTD MOITYIIPOBOIHUKOB.
Pacnpenenenue 31eKTPOHOB MO YHEPTETUIECKUM YPOBHSIM.
[TpumecHast 3IEKTPOITPOBOTHOCTH ITOIYIIPOBOAHUKOB.
JIOHOpHBIE IPUMECH.
AKIEenTopHbIE IPUMECH.

. IIporeccrl mepeHoca 3apsa0B B MOJIYIPOBOIHUKAX.

. Jlpeiid HOCHTENCH 3apsiaa.

. Auddysus Hocuteneit 3apsia.

. DNEeKTpUYECKUE TIEPEXO/IbI.

. DNEeKTPOHHO-BIPOYHBINA MEPEXO/I.

. BeHTHIRHOE CBOKCTBO p-n-niepexoa.

. BonpT-amnepHast xapakTepucTHUKa p-n-nepexo/ia.

. Buasl mpoboeB p-n-niepexona.

. EMxocTs p-n-nepexopa.

. KoHTakT «™MeTat — noaynpoBOIHUKY.

. KoHTakT Mex 1y moynpoBOAHUKAMHU OJTHOTO THIIA IIPOBOAMMOCTH.

. 'ereponepexonsl.

. CBolicTBa OMHUYECKUX MEPEXOIOB.

. Kitaccnueckuii npueMHUK U3ITy4EeHHUS.

Kitaccnuecknii HCTOYHUK U3ITy4YEHUS.

duznyeckue NPUHIUIBI PA0OTHI MOTYITPOBOJHUKOBBIX HICTOYHUKOB U3TyUEHHUSI.
ITapameTpsl IPUEMHHUKOB U3ay4yeHus. [loporoseie 3Ha4eHNs TapaMETPOB CUTHAIIA.

. HpI/IHL[I/IH YCTPOﬁCTBa N CXCMbI BKIIIOUCHUA (I)OTOpCSI/ICTOpa.

XapakTepuCcTUKU (POTOPE3UCTOPA.

Koncrpykuuu ¢poTopesuctopos.

CxeMbl BKIIFOUCHHUS.

. IIpuHIMI ycTpoiicTBa M CXeMbI BKIIOUEHUS (poTOpe3ncTopa.

. XapaKkTepuCTUKU (OTOPE3UCTOpA.

KoncTpykuuu ¢poTope3ucTopos.

. CxeMbI BKITIOUCHHS POTOPE3UCTOPOB.

. CxeMbI BKITIOUEHHUS POTOANOIA.

. YIpomieHHast cTpykTypa GOoToI101a Ha OCHOBE P-N - TEpexo/ia.
. CtpykTypa p-n - nepexoaa.

. BonpT-amnepHas xapakrepucTika GpoToauosaa .

. [apametps! poToanona. p-i-n —poroanoa. Koncrpyxius.
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40. Ilpunnun aeictBus p-i-n —poroanona.

41. JIaBuHHBIE (GOTOIUOIBI.

42. Tlpunnun aevicteus Goroauona LHorTku.

43. Ctpykrypa dhotoanoaa IoTTku.

44. 3ouHbIe TUarpamMmbl KoHTakTa «M-II» hoToamoaa c reTepoCcTpyKTypOi.
45. Ctpykrypa hoToanoaa. IHepreTudeckas JuarpaMmma.

46. CtpykTypa (hOTOTpaH3UCTOpA.

47. CxeMa BKITIOYEHHS POTOTPAH3UCTOPA.

48. BbIX0HBIC XapaKTEPUCTUKH (POTOTPAH3UCTOPA.
49. DkBuBajeHTHas cxema (GOTOTPaH3UCTOPA.
50. ITapameTpsl GOTOTpPAH3UCTOPA.

51. TloneBwie (HOTOTPAH3UCTOPHI.

52. Ctpykrypa hoToTHpHCTOPA.

53. IIpunnumn paboTsl HOTOTHPHUCTOPA.

54. BonbT-amnepHas XapaKTepUCTHKaA.

55. TpaH3UCTOPHBIN SKBUBAJIEHT (DOTOTUPUCTOPA.
56. OcHOBHBIE TTapaMeTPbI POTOTHPUCTOPA.
57. CBeToauo.

58. XapakTepucTUKH CBETOIUOIOB.

59. TunoBas cxema BKJIIOUEHHUS CBETOINO/IA.
60. DiekTpryueckas MOJIeNb CBETOANO/IA.

61. IlapameTpsl cBeTOIMOA.

62. CBeToaMo/ BUAUMOIO AMAIa30Ha.

63. Ceeroauop Ha rerepocTpykrypax InGaN/GaN.
64. Ceeroanon 0ejoro 1BeTa.

65. Cetroano MH(PPAKPACHOTO U3ITyUEHUS.
66. ONTPOHBI.

67. IlpuHuKI OEMCTBUS ONTPOHA.

68. Pa3HOBHMIHOCTH ONTPOHOB.

69. JlocTOMHCTBA ONTPOHOB.

70. CTpykTypHasi cxema OITpoHa.

71. Knaccudukaius 1 mapameTpbl ONTPOHOB.
72. DnexTpuueckas MOJIeb ONTPOHA.

73. Pe3ucTopHbIE ONTPOHBI.

74. lnoHbIE OMTPOHBI.

75. TpaH3UCTOPHBIE ONTPOHBI.

76. TUPUCTOPHBIE ONTPOHBHI.

Memoouueckue pekomenoayuu npu nOO20Mo6Ke K IK3AMEHY

HO,Z[FOTOBKE[ CTYACHTOB K 3K3aMCHY BKJIIOYACT npopaGOTKy J'IeI(I.[HfI, B TCUCHUU CEMCCTpa U
HECMMOCPCACTBCHHYIO IIOATOTOBKY B JHHU, HNPCAIICCTBYIOIIHUEC DJK3aMCHY, BKJIIO4Yasd, KOHCYHO,
MMOATOTOBKY K KOJIJIOKBUYMaM, TECTUPOBAHUTO, BBITIOJIHCHUIO J'Ia60paTOpHLIX pa60T " UX 3alluTy.

HJ'ISI IMOATOTOBKM K OTB€TaM Ha 3K3aMCHAIIMOHHBLIC BOIIPOCHI (OHI/I BBIJAKOTCA B KOHIIC
CCMCCTpa) CTYACHT HOOJDKCH HUCIIOJBb30BATH HC TOJIBKO KYpC J'ICKI.[HfI, HO M OCHOBHYIO H
JOMMOJIHUTCIIBHYIO JIMTEpATypy I BBIpa6OTKI/I YMCHHUA AaBaTb Pa3sBEPHYTHIC OTBETHI Ha
MMOCTABJICHHBIC BOIIPOCHI.

B X0J€ MOATOTOBKH K 5K3aMCHY CTYACHTY HCO6XO}II/IMO 06pan1aTL BHUMAaHUEC HEC TOJIBKO Ha
YPOBCHB 3alIOMHWHAHH, HO U HAa CTCIICHb TIOHUMAHUW U3y4aCMbIX BOIIPOCOB. A 10 JOCTHUIaCTCsA HE
MMPOCTBIM 3ay4YMBAHUECM, 4 YCBOCHUCM IIPOYHBIX CUCTCMATH3UPOBAHHBIX 3HAHUM aHAJIMTHYECKUM
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MBIINIJICHUCM. CJIG,Z[OB&TCJII:HO, HCMMOCPCACTBCHHAA MMOATOTOBKA K 3K3aMCHY JIOJI’KHA B Pa3yMHBIX
npomnopuuAax Co4eTarb U 3allOMUHAHUC, U TIOHUMAHUC IPOTPAMMHOI'0 MaTCpHraJia.

Pacnpeodenenue 6annoe mexyuiezo, pyoexcnozo KOHmMpoaa u IK3amena

Ne Oommasn 1-1 Touka 2-11 TOUKA 3 Touka
cymma
1. | Tekymmii KOHTPOJIb
IOCEIICHUE 3aHATHI 10 3 3 4
OayioB Oata Oayia Oaia
BBIIIOJIHEHME U 3all[ATa 21 7 7 7
71a00paTOPHBIX pabOT Oan OayToB OayIoB OaytoB
2. | PyOe:xHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amnoB 0asIoB 0anIoB 0ajoB
KOJUIOKBUYM 24 8 8 8
Oaya 0auioB 0aioB 0aioB
Hroro 70 23 23 24
0aJL10B o0as1a o0aj1a o0as1a
3. | Ox3amen 30 min — 15, max — 30
0aJL10B 0aj10B

Kpumepuu oyenueanus

[Tpu ocBoennu aucuuiuinHbl hopmupyercs komnereHuus [1K-1. YkazanHas koMneTeHIus
(dopMupyeTcsi B COOTBETCTBUH CO CIIEAYIOIIMMU ITAIIAMU:

dopMHpoBaHHE M Ppa3BUTUE TEOPETUYECKHX 3HAHUM, MPEJYCMOTPEHHBIX YKa3aHHOMN
KOMITETEHINEH (JIEKITMOHHBIE 3aHATHS, CAMOCTOSITeNIbHAs paboTa CTYJCHTOB);
npuoOpeTeHre W pa3BUTHE MPAKTUYECKHX YMEHHH, NPEIyCMOTPEHHBIX KOMIETEHIMeH
(;1abopaTopHble paboThI, CAMOCTOSATENbHAS paboTa CTYICHTOB);

3aKpeIuIeHue  TEOPeTWYECKHX  3HAaHWH, YMEHMH H  TPAaKTUYECKUX  HABBIKOB,
NPEIYyCMOTPEHHBIX KOMIEeTeHIMeH (JlabopaTopHble pPabOThl, MPAKTUKH, BBITYCKHAs
KBaJM(HUKAIIMOHHAs paboTa).

ChopMupoBaHHOCTH KOMIETEHIIMU B paMKaX OCBOCHUS JAHHOW JUCLUIUIMHBI OLIEHUBAETCS 1O
TPEXYPOBHEBOH IIIKAJE:

— 0a30BbIi YpOBEHb (OLEHKA «yI0BJIETBOPHUTEIbHO») SBISIETCS 005S3aTEIbHBIM JJIsl BCEX
00y4aromuxcs 1Mo 3aBepIIeHNH OCBOSHUS TUCIMILINHEI,

— TPOABUHYTHIM YPOBEHH (OLIEHKA «XOPOIIO0)») XapaKTePU3YeTCsl IPEBBILIEHUEM
MUHUMAJIbHBIX XapaKTePUCTUK CPOPMUPOBAHHOCTH KOMIIETEHIINH I10 3aBEPILICHUU
OCBOCHUS JUCLUIIINHBL,

— BBICOKHI YpOBEHb (OLIEHKA «OTJIMYHO») XapaKTepU3yeTcsd MaKCUMaIbHO BOZMOKHON
BBIPAKEHHOCTBIO KOMITETEHIINHY U SIBJISIETCS] BAXKHBIM KaU€CTBEHHBIM OPUEHTUPOM JUIS
CaMOCOBEPILIECHCTBOBAHUS.

KpuTepml OILICHKH Ka4YeCTBA OCBOCHUA NUCHUIIJIMHBI IPUBEACHDI B IIPUJI0KCHUHA 2.
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7. MertoanuecKkue MaTepuajbl, ONpeaeasiIonue Npoueaypbl OeHNBAHNSA 3HAHMI
9 9
YMeHHUIi, HABBIKOB H OMBITA JeSITeJILHOCTH

Tabnuia 6. Pe3ynbTaThl OCBOCHUS YyU€OHOH AMCIUIUIMHBI, TIOJICKAIIINE TPOBEPKE.

PesyabTaTnl 00yueHus

OcHOBHBIE TOKA3ATEIH OICHKH

Bua oneHo4Horo

(KOMIeTEeHIIUN) pe3yJabTaToB 00y4eHHsI MaTepuaJia
Crocobexn MPOBOJUTH | 3HATH: BrmosnHenue u
TEXHUYCCKOE — TMOpUHOUNBI  pabOTBl  yCTPOWCTBA, | 3alluTa
o0cy>)KMBaHUE BO3MOKHOCTH CPEICTB  KOHTPOJIS | JJAOOPATOPHBIX paboT;
PaaNO3IEKTPOHHOM TEXHHYECKOTIO COCTOSIHHUSA | TUIIOBBIC OILICHOYHBIC
arnmapatypsl (ITK-1) PaarO3IEKTPOHHON anmnapaTypsbl; MaTepualbl 11
KOL[ u HAaUMCHOBaHUE —  METOJbI 06pa6OTKI/I pe3ynbpTaToB YCTHOI'O O1poca
HHAUKATOpPA JOCTHKCHUA 1/[3MepeH1/1171 C UCIIOJIB30BaAaHUEM (pa30€.ll 5.1.1);
KOMIIETEHIIUH CpeAcTB BBEIYUCIIUTEILHON TEXHUKH. | THIIOBBIC TECTOBBIC
IIK-1.3. Ucnonszyer 3ajaHus (pazden
CpecTBa U3MEPEHUs IS 5.2.);

KOHTPOJII ~ TEXHUYECKOIO THIIOBBIE OIICHOYHBIE
COCTOSIHHS MaTepHuabl K
Paarol’IEKTPOHHOM JK3aMeHy (paszoei 6.).
arnmapaTyphl.

Ymersn:
— paboTtaTb €  3KCIUTyaTallMOHHOMN
I[OKYMGHTaHHeﬁ M0 TCXHUYCCKOMY
O0CIIy’)KUBAaHUIO PATUOIIEKTPOHHON

anmnaparypsl;
— HCIIOJIB30BAaTh CPENCTBA MU3MEPEHUs
TUISL KOHTPOJISI TEXHUYECKOT O
COCTOSIHUS PaarO3IEKTPOHHON
anmnaparypsl.
Baaners:
— OKCIUTyaTaluuei paguod1eKTpOHHON
anmnaparypsl;
— cbopkoit u HaCTPOUKOM

pazno3IeKTPOHHON anmaparypsl.

Brimonxenue u
3aImTa
nabopaTopHBIX padoT;
TUIIOBBIE OIICHOYHBIE
MaTtepuaibl st
YCTHOTO OTpoca
(pazoen 5.1.1);
TUTIOBBIE TECTOBBIE
3agaHus (pazden
5.2.);

TUTIOBBIC OTICHOYHBIC
MaTepuabl K
sK3aMeHy (paszoen 6.).

BeimonHenue u
3aImTa
abopaTOPHBIX padoT;
TUTIOBBIC OIICHOYHBIE
MaTepHuabl st
YCTHOTO OIlpoca
(pazoen 5.1.1);
TUTIOBBIE TECTOBBIE
3ajaHus (pazden
5.2.);

THTIOBBIC OTICHOYHBIC
MaTepuaibl K
sK3aMeHy (paszoe 6.).

8. YueOHO-MeTOAMYECKOE oDecnieyeHne TUCHUTITHHBI (MOTYJIs1)
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Ocnoenasa numepamypa

1. T'ypros, B.A. TBepaoTenbHas 3JeKTpOHUKA: Y4eOHOE MOCOOHE ISl BY30B IO HAIPABJICHHIO
010700 "®wusuka" u cnenumansHoctu 010701 "dusuka" / B. A. I'ypToB. — 2-e u3n., J0I. —
M.: Texnocdepa, 2008. — 408 c. (14 7k3.)

2. UrnartoB, A.H. OnrosnekTpoHHBIE MPUOOPHI U YCTpOCTBA. YuebHoe mocobue. M.: Dxo-

Tpenns., 2010, 273 c.

Tposn, ILE. TBepaorensHas snextponuka. M.: TYCVYP, 2006. — 330 c¢. 3bC «IPR Books»

4. T'nmazaués, A. B. ®usnueckue ocHOBBI AieKTpoHUKH. KoHcnekT nekuwmii /A. B. ['mazaues, B.
I1. ITerpoBuu. — Tomck, 2010. — 128 c. : ni.

5. Bukymun U., Ctadee B.M. ®usuka nmosynpoBOIHUKOBBIX TprOOpoB. M.:- Panno u cBs3b,
1990 (17 3k3.)

w

Jlononnumenvnas numepamypa
JleGener A.W. ®u3rka NOIYIPOBOJHUKOBBIX TIPpruOOpoB. M.: ®usmariur, 2008. - 488c.
O.B. Munos3opos, W.I'. [1ankoB. Dnekrponuka. YueOHUK 1 By30B 4-€ u3., crep. - M.: BIIL

2008. (OnexrponHblil yuebnuk B Oubmrorexke KbI'Y, pexxum noctyna http:/lib.kbsu.ru).

3. A.JIL Mapuenko. OCHOBBI 3JIEKTPOHUKH, y4. 1oc. i By30B. u3a. JJMK Ilpecc.2000.

4. Acraiikua A.W., CmupaoB M.K. OCHOBBI ONTOAIEKTPOHUKHU: YUeOHOE ITOCOOHe.
Capo: OI'VIT"POAL-BHUNDD", 2001. - 260 c.: ISBN 5-85165-625-5 - Pexum gocryna:
http://znanium.com/catalog/product/950178

N —

6. IInuranosuuy A.H., IllunoB W.I'. ®usnueckne OCHOBBI AJIEKTPOHHUKHU: METOIUYECKUE
ykazanus, 2012, 3b6C «IPR Books»

Ilepuoouueckue uzoanusn

[lepeuenp nepuoauueckux M3JIaHuM, nomydaembix ouomuorekoi KBI'Y, B KOTOPBIX CTYIEHT
MOJKET O3HAKOMUTBhCS C COBPEMEHHBIMH JIOCTIDKEHHSIMA B OOJIAaCTH AJIEKTPOHMKH, MUKPO H
HAHODJIEKTPOHUKU:

—  @usuka. (Pu3MKa NOITYNPOBOAHUKOBBIX MPOBOAHUKOB U JAUAIEKTPUKOB, KBAHTOBAs

anekTponuka). M3sectust BY30B.

—  DIeKTpOHHKA.

— ®usuKa ¥ TEXHHUKA [OIYIIPOBOJIHUKOB.

—  MuKpOIEeKTpOHUKA.

— KBaHTOBas 271EKTPOHHUKA.

— Pamunosnexrponuka

— Marepuaiisl IEKTPOHHON TEXHUKHU.

— ®dwusuka TBEpIOro Tela

— HW3Bectus By30B.

Humepnem-pecypcoi

http://lib.kbsu.ru/ - bubmmorexka KBI'Y.
http://www.garant.ru/ - CipaBouyHast mpaBoBasi cucteMa «I apanTy.

http://www.consultant.ru/ -CrnpaBounas npaBoBasi cucrema «Koncynprantlnrocy.
http://www.studmedlib.ru - 9BC «KoHCYNbTaHT CTYZCHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarensHbIii mpoekt A.H. Bapruna

Nk W=

18


http://lib.kbsu.ru/
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http://www.studmedlib.ru/
http://www.ph4s.ru/book_electronika.html

http://www.Russianelectronics.ru -mopran «Bpems 31eKTpOHUKI;

http://www.platan.ru — kaTranaor 3JeKTPOHHBIX KOMIIOHEHTOB;
http://metodist.lbz.ru/iumk/nano/lections.php - BUACOPOIHMKYU 10 HAHOTEXHOJIOTUU;

v o

http://nano.fcior.edu.ru — kaTanor Hay4YHO- 0Opa30BATEIBHBIX PECYPCOB JIS

HAHOWHYCTPHH.
10. https://www.sciencedirect.com/ - [TonHoTekcToBas 0a3a naHHbIx ScienceDirect.

9. IIporpammHoe obecrnedyeHrue COBpeMeHHbIX HH(OPMAIIHOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOT Uil

1. CrymeHTsl MMEIOT JAOCTyn uepe3 MHTEpHET AOCTYHn K €IMHOMY OO0pa3oBaTeIbHOMY
HOpTajly, I/I€ B OTKPBITOM JOCTYIE HMEIOTCS PEeCcypchl Y4eOHO-METOAMUYECKOW JIMTepaTyphl,
SBIISTIOIIMECS pa3paboTkaMu BeAyIIuX By30B Poccum.

2. [l pedTUHIOBOIO KOHTPOJISI UCHOJIB3YETCsl CUCTEMa KOMIIBIOTEPHOTO TECTUPOBAHUS Ha
0a3e nmporpammHoro obecrieueHuss Moodle.

3. Ilpu BBINOJIHEHUHU J1a0OPATOPHOrO MPAKTHUKyMa CTYAEHTHI B 00S3aTEIbHOM IOPSIKE
IPOBOJAT 00PaOOTKY SKCIIEPHUMEHTAIBHBIX JTaHHBIX C MPUMEHEHUEM MPOrpaMMHBIX cpen Microsoft
Exell, MathCad.

4. B paMmkax oOecrieueHUs MPUMEHEHUSI KOMIbIOTEPHBIX TEXHOJOTMH B 00pa30BaTEIbHOM
polecce UMEIOTCS ClleUaTu3UPOBAHHbIC KOMITBIOTEPHBIE KJIACChl ¢ COBPEMEHHBIM IPOTrPAMMHBIM
o0ecrie4yeHreM 1 UMEIOIIUM BBIX0[ B MIHTEpHET.

10. MarepuaJbHO-TeXHHYECKOEe OOecnedeHue TN CIUTIIUHbI

MartepuanbHO-TEXHUUYECKYIO 0a3y AJis MPOBEACHUS 3aHATUH 10 AUCLUUIIIIMHE COCTABIISIOT:

—  CHEUMAIM3UPOBAHHAS ayIUTOPHs, UCIIONB3yeMasl IIPH NIPOBEICHUH 3aHATUI JIEKIIMOHHOTO THITA
Nel36, pacnionoxennas o aapecy: 360004, KaGapuHo-bankapckast pecyOinika, r. Hanbuuk, yii.
YepHnbiesckoro, 175, ycrnoBHbII HOMep-14, OCHallleHHAas MYJIBTUMEIUHHBIM IIPOEKTOPOM U
KOMIUIEKTOM ~ amMaparypbl, IO3BOJISIONIEH JEMOHCTPUPOBATh TEKCTOBbIE W  rpaduryecKue
MaTrepHabl;

— pabouee MeCTO MpenojaBares;

— paboune MecTa CTY/ICHTOB;

— MeJoBas JocKa.

MynsTuMennitHas Ipe3eHTaLsl, COIPOBOXKIAOIIAS JIEKLINIO, TIO3BOJISET IIPENOAABATENIO aKIIEHTUPOBATh
BHMMAaHUE CTYJEHUECKON ayJUTOPUH Ha KIFOUEBBIX BOIIPOCAX JIEKIHH.
Jucuumnirza obecredeHa:

— TECTOBBIM MaTepHajiaMu B aneKTpoHHON oOydvaromeir cucteme «Moodle»  (OTKpbITBIIH
YHUBEPCUTET);

—  KHWOKHBIM (DOH/IOM OMOTHOTEKY;

—  DIIEKTPOHHBIMU BEPCHSAMH JIEKIUH 1 YIEOHUKOB.

JlabopatopHble 3aHATHsI IPOBOJISTCA B JTabopaTtopun Nel36 «BakyyMHast 1 TBEpIOTENIbHAS! SJIEKTPOHUKAY,
pacnionokeHHoM 1o azmpecy: 360004, KaGapmuno-bankapckas pecrmyOnmka, 1. Hampumk, yon.
YepHslieBckoro, 175, ycioBHbIM HOMep - 14, ocHaIlleHHOH He00XOAMMBIM 000pY/I0BaHUEM:
— U3MepuTeNbHble TMpUOOphl U O0OpYJOBaHME IO  HCCIEAOBAHUIO  CTaTUYECKUX,
JMHAMUYECKUX M YacCTOTHBIX MAapaMeTpOB U XapaKTEPHCTUK JAWOOB, TPaH3UCTOPOB
(OUMONSIPHBIX M TOJIEBBIX) U THPUCTOPOB (JIMOTHBIX M TPUOHBIX );
—  V3MEpUTENh XapaKTEPUCTUK MOITYPOBOHUKOBBIX TPHOOpOoBJI12-56;
— CTEHJ U1 U3MEPEHUs apameTpoB 1 xapaktepuctuk JITTJ10-2;
— 1U(pOBBIE BOJBTMETPBI, aMIIEPMETPbl, MOCTBI IIOCTOSHHOIO M IIEPEMEHHOIO TOKa,
reHepaTopsl, OCLIILIOrpadbl, UCTOUHUKH TUTaHUsI, MyJIbTUMETPBI U JIp.
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CTyneHTbl UMEIOT JOCTym 4epe3 MHTepHET HoCTynm K SIeKTpOHHOM oOywaromieil cucteme «Moodley
(OTKpBITHI yHUBEPCUTET), KOTOpast TIO3BOJISIET pa3MeIaTh AIEKTPOHHbIE YUeOHbIE KypChl B CBOOOIHOM
JIOCTYTIE JJIs CTYAIEHTOB YHUBEPCUTETA.

[Tpu npoBeeHNH 3aHATUI JEKIHMOHHOIO TUIIa, CEMUHAPCKUX 3aHATUI HCHOIb3YIOTCA:
JUUEH3UOHHOE NPOZPAMMHOE 0DecneueHue u c60000H0 PACHPOCMPAHAEMbLE NPOZPAMMDbL:

— Microsoft Office munensus: JoroBop Nel35 ot 22.05.2018, morosop Ne n1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, moroop Ne 28/2017-31705322460 or
29.08.2017, moroop Ne 18/2016-31603884322 ot 12.08.2016, morosop Ne 4/14-08 or
14.08.2015, morosop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-
0003152-01 ot 25.11.2014, gporosop Ne0331100002314000077-0003152-01 ot
29.12.2014, norosop Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar
ot 20.04.2009, ceptudukar ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot
14.03.2007;

— apxmBatop 7z, Adobe Acrobat Reader nmrieHsus: mpemocTaBisieTcss OCSCIUIATHO Ha
yCIoBHSX 10 aapecy https://www.adobe.com/ru/legal/terms.html;

— Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome mnuueH3us:
MPEIOCTABIIACTCA  OECIUIATHO HA  YCIOBHUSAX  JIMIICH3MOHHBIX  COMJIANICHWH  Ha

IIporpaMmMHOC 06€cnequI/Ie C OTKPBITBIM NCXOJHBIM KOAIOM 10 aapecy
https://code.google.com/intl/ru/chromium/terms.html.

JInst CTYZIeHTOB ¢ OTpaHUYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBBSI CO3JIaHBI CIICIUATIBHBIC YCIOBUS VIS
nostydeHust oOpazoBanust. CrielMaIM3UpOBAHHOE TTOMELIEHHE JUI MHBAINUIOB PACIIONOXKEHO 10 aJpecy:
360004, Kabapmuno-bankapckas pecryOimika, r. Hanmpuuk, yi. YepHsimeBckoro, 173, ycinoBHbIi HOMep-1,
aynutopust Nel45.

B memsx JOCTYITHOCTH TIONMydeHHsl BBICHIETO OOpa30BaHMsI TO  00pa30BaTeNbHBIM IIPOTpaMMaM
MHBAJINIAMH U JIMIIAMH C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3710POBbSI YHUBEPCUTETOM 00ECTIeUMBAETCS:

— aJIbTEPHATUBHOM Bepcuel OHIMATBHOTO caifTa B ceTu «IHTepHeT I Cl1ab0BUIAIIINX

— TPHUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOILIETO 0OYJArOIEMYCsl HEOOXOMMYIO TIOMOLLIb;

— JUIsl MHBAJIMIOB M JIMI C OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3[I0pOBbsI 110 CIYXY — JyOIMpOBaHHUE
BCITYX CIPAaBOYHOM MH(OpPMALIMK O PACUCAHUN YYEOHBIX 3aHSITHI; oOecrieyeHne HaIeKalmMU
3BYKOBBIMH CPE/ICTBAMH BOCIIPOM3BEICHHS HH(OpMaImy;

— JUIsl MHBAIMJIOB U JIMI[ C OTPAaHWYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS, MMEIOIIMX HapyILIEeHHs
OIOPHO-/IBUTaTeIbHOIO armapara, CO3JIaHbI MaTepuaIbHO-TEXHUYECKHE YCIIOBHS
00ecreunBaroIMe BO3MOKHOCTh OECTIPEMATCTBEHHOTO JIOCTyNa OOydaroumxcsi B ydeOHbIe
HOMEILIEHNsl, OOBEKTY MUTAaHWA, TyaJleTHble U Jpyrue IMOMELIEHHS YHMBEPCHTETa, a TaKkKe
npeObIBaHUS B YKa3aHHBIX TIOMEMICHHUSIX (HATMYHE PACIIMPEHHBIX BEPHBIX MPOEMOB, IOPYIHEH 1
JPYTHX TPUCTIOCOOIEHHH).
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Ipuioxkenne 1

«Du3nyeckasi 3JIEKTPOHUKA» 110 HANPABJIEHUIO MOATOTOBKH
03.03.03 Papnogusuka HanpasJaeHHOCTh (Mpopuib) « KoMnbloTepHasi 31eKTPOHUKA H
HHopMaMOHHbIe TeXHOJOruN» HA 20 — 20 y4yeOHBIH roj

JIner u3MeHeHuii (1onotHeHnii) B padoyeii nporpaMmMe JMCHUIIIHHBI (MOAYJIsT)

Ne i/ JaemenT (myHKT) PII{ Ilepeyenb BHOCUMBIX | [IpuMeyanue
HU3MEHEeHU

Obcyacoena u pekomenoosana Ha 3ace0anuu Kageopol

JIEKTPOHUKU U HHPOPMAIIMOHHBIX TEXHOJIOTUH,

pOTOKOI No OT « »

3aBenyrommii kageapoi P.III. Tewmen /

noAIncCh

pacudpoBKa MOAMTHUCH

Jara
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KpnTepml OICHKH KadeCTBA OCBOCHUSA TUCIHUIIJINHBI

IIpuaoxenne 2

Kon KPUTEPHUU U IOKA3ATEJIN ONEHNBAHMUS PE3YJIbTATA OBYUYEHMUS
KOMIIETEeHIUH - -
Ikana no TpaAMIUOHHOI NATUOAILHOI cHcTeMe
PE3YJIBTAT n .
" OJBHHYTbIii .
OBYYEHUA Ba3zoBblii ypoBennb P OBeI-}[,]) Bricokuii ypoBeHb
10 JTUCHHUIINHE HEJIONMYCK | HEYIOBJIETBOPHUTEJILHO YAOBJIETBOPUTEILHO X0 oui,(l))/ ud. 3auer OTJIM4YHO/ U . 3a4eT
(MoayJ110) /nud. 3a4er p AUQ.
IIIxana no 0a/JJILHO-PEITHHIOBOIi cHCcTeMe
0-35 36-60 61-80 81-90 91 - 100
IK-1 3narp U1-1nk—1: OTCYTCTBHE 3HAHUM O: HENOJIHbIE 3HAHHUA O: B LEJIOM  YCIEIIHBbIE | MOJHOCTBIO
Crocoben - TPUHIUNEI pabOTHI - TPHUHIUNAX paboThI - TPUHOUMAX pabOTHI 3HaHUA O: c(hopMUpPOBaHHbIC
MPOBOAUTD YCTPOMCTBA, YCTPOMCTBA, YCTpOICTBa, - TpUHOMNAX paboTHl | 3HAHUS O:
TEXHUYECKOE BO3MOKHOCTH CPEACTB BO3MOKHOCTSIX CPEJICTB BO3MOKHOCTSIX CPEJICTB YCTPOHCTBA, - TpUHOHNAX paboTHI
00CITyXKMBaHH | KOHTPOJIS KOHTPOJISl TEXHUYECKOTO | KOHTPOIISl TEXHUYECKOTO | BO3MOXKHOCTSX CPEICTB YCTpOHCTBa,
e TEXHUYECKOTO COCTOSIHUS COCTOSIHUSA KOHTPOJISI TEXHUYECKOTO | BO3MOXKHOCTSIX CPE/ICTB
Panno3IEeKTPO | COCTOSIHUS Paano3IEKTPOHHON PaavoIEKTPOHHON COCTOSIHUS KOHTPOJISI TEXHUYECKOTO
HHOH Paano3IEKTPOHHON amnmaparypsl; anmnaparypsl, Paauo3IeKTPOHHON COCTOSIHUS
annaparypbl anmnaparypsl; Hesnaer | yeromax obpaGotkm | - Meromax o6paboTKH | anmaparypr; PaJMO3NIEKTPOHHO
Koa u - MeTOoJBI 00pabOTKH Pe3yNbTaTOB U3MEPEHUH | PE3y/IbTATOB M3MEPEHHH | - MeTomaX o0OpabOTKM | ammapaTyph;
HauMeHOBaHu | PE3YJIbTATOB C HUCIIOJIb30BAHUCM C HCIOJIb30BAHUCM pe3yabpTaToB I/IBMCpGHI/Iﬁ - MeTomax 06pa6OTKI/I
€ MHUKATOopa M3MEpEHHH c cpeacrte . CpeAcTB . C HCIMOJIb30BaHUEM Pe3yJIbTaTOB U3MEPEHU
JOCTHIKEHHST HCTONb30BaHUEM BBIYUCIIUTENLHON BBIYUCITUTEIHEHON CpeJICcTB ¢  HCIOMbL30BAHHEM
TB TEXHHUKHU. TEXHUKHA BBIYHCIIUTEIIEHON
kommnerenmun | PHC . CIIUTCIIBHO CpeacTBs .
MK-1.3 BBIYUCIIUTCIIBHOU TCXHUKHU BBIYUCIIUTECIILHON
- TEXHUKH TEXHHUKH
Hcnonb3yer
cpencTaa
Ymerp U1-2nk—1: OTCYTCTBUE WIA | HEIOCTATOYHOE YMEHUE: B LEJIOM  YCIEIIHOE | IOJHOCTHIO
M3MEPEHUS .
15 koo | paborath c JaCTUIHOC yMCHHC! - paborats ¢ | ymenue c(hOopMHUPOBAHHOE
A P JKCIUTyaTallMOHHON - pabotartsb € | BKCIUTyaTalMOHHOMN - paboTaTh C | ymeHue
TEXHUYECKOTO N - . .
COCTOSHMS JOKyMEHTaluen 1) SKCIITyaTalHOHHON JIOKyMEHTaluen 10 | DKCIUTyaTallMOHHOMN - pabotats c
TEXHUYECKOMY AOKYMEHTAllMCH IO | TEXHUYECKOMY JIOKyMEHTaluei IO | 3KCIUIyaTallMOHHOM
panno3IeKTpPo He ymeer 1
HHO 00CITy)KHBaHUIO TEXHUICCKOMY 00CITy)KUBaHUIO TEXHUYECKOMY JIOKYMEHTaIMe TI0
Paano3IEKTPOHHON 00CITy)KHBaHHUIO Pafuo3IeKTPOHHOM 00CITyKMBaHHIO TEXHUYECKOMY
anmnaparypsl. & o
anmaparypsl; PpaluO3JIEKTPOHHOU anmnaparypsl, Panauo3JIEKTPOHHON 00CITy’)KHBaHUIO
- HCITOJIL30BATh anraparypbl; - UCIIOJIb30BaTh CPEACTBA | ammaparypsl; PaarolIEKTPOHHOM
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Kon
KOMIIETEHIIHH

KPUTEPUU U ITIOKA3ZATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUS

lkaja no TpagUIHOHHONH MATHOANIBLHOM cUCTeMe

PE3YJIBTAT I .
. OABHHYTBIH .
OBYYEHUA Ba3oBblii ypoBeHb POABHIY Bbicokuii ypoBeHb
YPOBEHb
0 NUCHUIINHE HEAOMYCK | HEYIAOBJETBOPHTEIBHO YAOBJIETBOPUTEIBHO OTJIU4YHO/ 1u. 3a4eT
xopomo/ x1ud. 3auer
(Moxy.110) /aud. 3auer
IIIxana no 0a/JJILHO-PEITHHIOBOIi cHCcTeMe
0-35 36-60 61-80 81-90 91 - 100
CpEACTBA  U3MEPEHHUs - UCTIOJIb30BAaTh CPEACTBA | U3MEPEHHUS IUIA | - UCIIOJIB30BAaTh CPEACTBA | allapaTypsl;
IU1sL KOHTPOJIA HU3MEPEHUs Ul | KOHTPOJIS TEXHUYECKOTO | MU3MEPEHUs JUIL | - HCIIOJIb30BAaTh CPEACTBA
TEXHUYECKOIO KOHTPOJISI TEXHUYECKOTO | COCTOSIHUSA KOHTPOJIA TEXHUYECKOIO | U3MEPEHHS bin
COCTOSIHUSA COCTOSIHUS PaavoIEKTPOHHOI COCTOSIHUS KOHTPOJIA TEXHUYECKOIO
PaavodIEKTPOHHOM PaavodNEeKTPOHHOI anmaparypsl. PaavodIeKTPOHHOU COCTOSTHUS
anmnaparypsl. anmnaparypsl. anmnaparypsl. Paano3IEKTPOHHON
anmnaparypsl.

Baagers UJI-3nk—1: OTCYTCTBUE HaBBIKOB | HEIOCTAaTOYHOE HaJIu4nue HaBBIKOB | yCIIELIHOE BJIaJCHUE:
- 3KcnnyaTau1/1eI71 BJIAICHUSA . BJIAZICHUC: BJIAICHUA . - 3KcnnyaTaHHef/’1
paI[HOE)HeKTpOHHOﬁ - OKCITyaTalquen - OKCIUTyaTalueun - IKCIUTyaTaluen pa[[HO:)HeKTpOHHOﬁ
anmnapaTypel; He PaanodAEKTPOHHON pannuo31eKTPOHHON Paano3AEKTPOHHON anmaparypel;
- cGopKoii u BIIAJIEET anmaparypsl; arnmnaparypsl; anmnaparypsl; - cOOpKOii M HACTPOMKOI
HACTPOHKOI - COOpKO# ¥ HACTPOMKOH | - COOPKOM M HACTPOMKOH | - COOPKOM U HACTPOMKOM | pasrodNIEKTPOHHOM
Pa/IMOIEKTPOHHOI PannOdJIEKTPOHHON PanuOdIEKTPOHHON PaxrOdJIEKTPOHHON anmnapaTypabl.
AIMapaTypbL. arnmaparypsl. anmnaparypsl.. arnmaparypsl.
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