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1. OLIEHOYHBIE MATEPHUAJIBI JUUTSI [TPOBEJIEHUS [TIPOMEXY TOYHOI
ATTECTALIMM OBYYAIOLLIMXCS 110 JUCLIMIUIMHE (MOJYJIIO)

OneHouyHBIE MaTepUabl — 3TO  COBOKYITHOCTH  Y4€OHO-METOAMYECKHUX MAaTepuajioB
(KOHTPOJBHBIX 3aJlaHUM, OMUCAaHUU (HOPM W TMPOIEAYpP), IPEAHA3HAYCHHBIX IS OIEHKH KayecTBa
OCBOEHHS OOYJAOIIMMUCS TAHHOMN AUCITUTUIMHBI KaK 9aCTH OCHOBHOM 00pa30BaTeIbHON MTPOTrPaAMMBI.

[lens — OIEHUTH COOTBETCTBHE 3HAHMI, YMEHMM W YPOBHSA NPHOOPETCHHBIX KOMIIETCHITUH,
00yJaronuxcst meyisiM U TpeOOBaHUSIM OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI B XOJI€ TTPOBEACHUS
TEKYILETO KOHTPOJISI U MPOMEKYTOYHOM aTTeCTallUU.

OcHoBHas 3ama4a — OOECTIECUYUTH OICHKY YPOBHS C(POPMHUPOBAHHOCTH OOMIECKYIBTYPHBIX H
poheCCHOHANBHBIX KOMIIETCHIIUM, TMPHOOPETAEMBbIX OOYYarOIIUMCSI B COOTBETCTBHH C OSTHMHU
TpeOOBaAHUSAMH.

[IK-1.1 - mpoBOAMUT MOJETMPOBAHWE U HWCCIAEAOBAHUSA (PYHKIIMOHAIBHBIX, CTATHYCCKHUX,
JTUHAMUYECKUX, BPEMEHHBIX, YACTOTHBIX XapaKTEPUCTUK MPHUOOPOB, CXEM, YCTPOMCTB M YCTAaHOBOK
ANIEKTPOHUKU U HAHOAIEKTPOHUKH PA3THMYHOTO (DYHKIIMOHATEHOTO Ha3HAYCHHS;

[1K-2.1 - ananu3upyeT Hay4HbIE JaHHBIE, PE3yJbTaThl SKCIIEPUMEHTOB U HAOJIOICHUII;

[IK-2.2 - cucrematuzupyeT M 0000maer pe3yabTaThl HCCICIOBAaHUU IIPHOOPOB, CXEM,
YCTPOWCTB M YCTAHOBOK OJJICKTPOHHUKA ¢ HAHOAJIEKTPOHUKH Pa3IUYHOTO (PYHKIIMOHAIBHOTO
Ha3HAYCHMUS, PEJICTABIISICT MaTepUasbl B BUIC HAYYHBIX OTUYETOB, MyOIMKaIIUMA, PEe3CHTAIIH.

Kontpons 3HaHuii 00y4aromuxcsi TMPOBOIUTCA B (QopMe TEKYIIETO KOHTPOJsS |
MPOMEKYTOUHOM aTTECTALNH.

[Ipu omnenuBanum (ONMpENEICHUN) PE3YIbTATOB OCBOCHHS JIMCHIUIUIAHBI
TpaAUITMOHHAs CUCTeMa (3a4TEeHO, HE3aUTEHO).

IMPUMCHACTCA

HaCHOPT (1)0}[)13 OLHCHOYHBIX CPEACTB 110 TUCHUIIJIUHE

Ne | Ne Kontposmpyem Kon Jtan ¢gopMHPOBaHHUS Bua, meron, popma
pa3 ble pa3eibl KOHTPOJIN- KOHTPOJIMPYeMOii OLIEHOYHOI' 0

n | ne (Tembl) pyemoi KOMIIeTeHIMU (HJIH eé cpencrsa

/ | na AMCUUIINHBI KOMIIeTeH- YacTH)

1| (pe3yabrarsl 0 | HuM (WM eé

pa3nenam) 4acTH)

1 |1 dusuka IIK-1.1, IIK- | JIekiimoHHBIE, AnanmuTraecKuit
OnTOMEKTpOHHbIX | 2.1, [1K-2.2 MPAKTHYECKUE, OTYET, OTYETBl MO
puOopoB naboparopHble u | 1abopaTOPHBIM

CaMOCTOSITEIbHbIE paboTtam, mpe3eHTaIn
3aHATUS OOy4arolmuxcs | JOKJIaaa, SK3aMeH

B TeueHHe y4eOHOTO

ceMecTpa

2 12 [Ipumenenne IIK-1.1, IIK- | JIekiimoHHBIE, AnanmuTraecKuit
CBETOIMOJIOB ul 2.1, IIK-2.2 MPAKTHYECKUE, OTYET, OTYETBl MO
MOJIYIPOBOAHUKOB naboparopHbie u | 1abopaTOPHBIM
BIX JIa3€pPOB CaMOCTOSITEIbHbIE paboTtam, mpe3eHTaIn

3aHATUS OOy4arolmuxcs | JOKJIaaa, SK3aMeH
B TeueHHe y4eOHOTO
ceMecTpa

3 (3 [Ipumenenne IIK-1.1, IIK- | JIekiimoHHBIE, AnanmuTraecKuit

dbotonpuemnankos | 2.1, [1K-2.2 MPAKTHYECKUE, OTYET, OTYETHI MO
nabopaTopHbIe U | 1abopaTOPHBIM
CaMOCTOSITEJIbHbIE paboTam, Mpe3eHTaIN




3aHATUS OOydaromMxcsl | JA0KJIaAa, SK3aMeH
B TeueHHe y4eOHOTO
ceMecTpa
[Ipumenenne IIK-1.1, IIK- | JIekiimoHHBIE, AnanmuTraecKuit
OIITPOHOB 2.1, IIK-2.2 [IPAKTUYECKUE U | OTYET, IPE3CHTALUHU
CaMOCTOSITEIIbHBIE JOKJIa/a, dK3aMEH
3aHATHUS  OOyYaroIIMuXcs
B TeueHHe y4eOHOTO
ceMecTpa
[Ipumenenne IIK-1.1, IIK- | JIekiimoHHBIE, AnanmuTraecKuit
IpYrux 2.1, IIK-2.2 [IPAKTUYECKUE U | OTYET, IPE3CHTALUU
ONTO3JIEKTPOHHBI CaMOCTOSITEIIbHbBIE JOKJIa/1a, SK3aMEH
X MpuOOPOB 3aHATUS  OOy4aIOIUXCs
B TeueHHe y4eOHOTO
ceMecTpa
[TpuGopst s | TIK-1.1, [IK- | JIekuroHHBIE, AHAIUTUYECKHUI
HaHOOITUKHU 2.1, IIK-2.2 [IPAKTUYECKUE U | OTYET, IPE3CHTALUHU
CaMOCTOSITEIIbHbBIE JOKJIa/a, dK3aMEH
3aHATHUSL  OOyYaroIIMuXCs
B TeueHHe y4eOHOTO
ceMecTpa
[TepcnextuBbr  u | IIK-1.1, IIK- | JlekimoHHBIE, AnanmuTraecKuit
OCHOBHBIE 2.1, IIK-2.2 [IPAKTUYECKUE U | OTYET, IPE3CHTALUHU
HaIlpaBJICHUS CaMOCTOSITEIIbHbBIE JOKJIa/a, dK3aMEH
pa3BuUTHUA 3aHATHUSL  OOyYaroIIMuXCs
ONTO3JIEKTPOHUKH B TEYEHHE Yy4eOHOro
u KBaHTOBOM cemecTpa
ONTUKHU

2 ®opMBbI TEKYIIET0 KOHTPOJISI

Texymuii KOHTPOJIb YCIIEBAEMOCTH IMPOBOJUTCS C II€JIbIO ONPEICIICHUs CTENEHH YCBOEHHUS
y4eOHOro Marepuana, CBOEBPEMEHHOTO BBISBICHHS M YCTPAaHEHMs] HEJOCTATKOB B IOATOTOBKE
oOyyarouuxcss U NPUHATHS HEOOXOJMMBIX MEp IO COBEPIIEHCTBOBAHUIO METOJMKH MPENOIaBaAHUS
y4eOHOM TMCHUIUIMHBI, OPTaHU3alUuK paboThl 00YYarOIIUXCS B X0J1€ YYEOHbIX 3aHATHI U OKa3aHUS UM
WHIUBUTyIbHON TOMOIIH.

K KkOHTpomt0 TeKylleil ycneBaeMOCTH OTHOCATCS NPOBEpKa 3HAHWUN, YMEHUW M HaBBIKOB
oOyyarouuxcs: Ha 3aHATUSX, [0 pe3yJabTaTaM BBINOJHEHUS OOYYaIOUIMMUCS WHAUBHUAYaJIbHBIX
3aJlaHuH, MPOBEPKH KaueCTBAa KOHCIEKTOB JIEKLIIMHA U MHBIX MaTEPHAJIOB.

Texymuid KOHTpPOJIb MO JUCHUIUIMHE «ONTO3NEKTPOHHbIE NPUOOPBI, HUX IPUMEHEHUE»
MIPOBOJUTCS. B BHJI€ TECTOBBIX OMPOCOB MO OTIACJIBHBIM T€MaM JUCUUIUIMHBI, IPOBEPKU 3a/aHuM,
BBITNIOJIHAEMBIX CAMOCTOSITENIbHO U Ha JIAOOPATOPHBIX U MPAKTUUYECKUX 3aHATHUSAX, a TAKXKeE dKCIIpecc-
ONPOCOB U 33JaHUI IO JIEKIMOHHBIM MaTepuajiaM U JIabopaTopHbIM padoTaM. YueOHbIe mocoOus,
pEeKOMEHAyeMbIE€ Ul CaMOCTOSITENIbHOM paboThl M MOATOTOBKM K J1a0OPAaTOPHBIM 3aHATUSAM
oOyuarouuxcss 1o AucCUUILIMHE «OMNTOAIEKTPOHHbIE MPHUOOPHI, UX MPUMEHEHHUE», COAepKar
HEOOXOIUMBIN TEOPETUYECKUN MaTepHasl. Pe3ynbTaThl CaMOCTOSITEIIBHON PabOThl KOHTPOJIUPYIOTCS
IIPENOAABATENEM.

3 (I)OprI MPOMEKYTOYHOI'0 KOHTPOJIsA



@opMoii MPOMEKYTOYHOTO KOHTPOJIA 110 TUCHHUIIIIMHE ABJISIETCS dK3ameH. PopMa NMpoBeIeHUs
9K3aMEHA — YCTHBIA OTBET, [0 YTBEPKJIEHHBIM dK3aMEHAIIMOHHBIM OuieraM, chOpMYyJIUPOBAHHBIM C
Y4ETOM COJIepKaHUs y4eOHON AUCHUIUIMHBI.

[lenpr0o mpoBeneHHs NPOMEKYTOUHOM aTTECTallMM SBISETCA IPOBEPKA KOMIIETEHIUH,
MPUOOPETEHHBIX CTYACHTOM P OCBOECHUHU AUCLUILINHBL.

4 Onucanue nokasareJieil 1 KpuTepreB OLICHUBAHUSA KOMIIETEHINH HA PA3JIMYHBIX
Tanax ux (popMUpOBaHUS, LIKAJ OLeHMBAHUS

Onenka creneHy GOpMUPOBAHUS YKa3aHHBIX BbILIE (1. 1) KOHTPOJIMPYEMBIX KOMIIETEHIUH Y
oOyyaronuxcs Ha pazIWYHbIX 3Tanax ux (GOPMUPOBAHMS IPOBOAUTCA IPEINOJIaBaTelIeM BO BpeMs
JIEKUUH, KOHCYJIbTALUN, TPAKTUUYECKUX U JJAOOPATOPHBIX 3aHATUHN MO IIKAJIE OLIEHOK «3aU4TEHO» — «HE
3ayTeHOo». TeKylmuid KOHTPOJb MO JUCUUIUIMHE IPOBOJUTCS B BHJIE TECTOBBIX OIPOCOB IO
OTJENbHBIM TEMaM JAMCLUMIUIMHBI, TNPOBEPKU 33JaHUM, BBIMOJHIEMBIX CaMOCTOSTEIbHO, U Ha
71a00paTOPHBIX U MPAKTHUECKUX 3aHATHUSAX, @ TAKKE DKCIIPECC- OIMPOCOB U 3a/laHUi MO JIEKIUOHHBIM
Marepuaiam u jabopaTopHbiM padbotam. DopMupoBaHHe y OOydYarOIIMXCA BO BpeMsi OOydeHUs B
CEeMECTpe YKa3aHHBIX BBIIIE KOMIIETEHIMI Ha 3Tanax J1abopaTOPHBIX 3aHATHH U CaMOCTOSTEIbHOMN
paboThl OIICHMBAETCS IO KPUTEPHSIM IIKajdbl OLEHOK - «3auTe€HO» — «HEe 3a4yTeHo». (OcBoeHue
Marepuaiga JAUCUUIUIMHBL W JOCTATOYHO BBICOKAs CTENEHb (POPMUPOBAHUSI KOHTPOJIUPYEMbBIX
KOMITETEHIMI oOyyarouierocs (CBOEBPEMEHHbIE BBIMOJIHEHUE U 3allUTa OTYETOB 0 Ja0OPaTOPHBIM
paboTaMm CIIy’KaT) OCHOBAHHEM [Tl JIOMTyCKa OOYJaromierocsi K 3Tamy IpOMEeKYTOYHON aTTeCTaIluu -
9K3aMEHY.

YpoBEeHb TEOPETUYECKOW MOJIrOTOBKU CTYACHTA OIPENENSIeTCS COCTaBOM M CTENEHBIO
(dbopMupoBaHHsT TPUOOPETECHHBIX KOMIETEHIIMH, YCBOCHHBIX TEOPETUYECKUX 3HAHUI M METOJIOB, a
TaK)K€ YMEHHUEM OCO3HAHHO, 3()()EKTUBHO MPUMEHATh UX MPH PELIEHUM 3a/ad LeJIEeHANPaBIeHHOTO
MPUMEHEHMSI Pa3JIMYHBIX TPYII MaTEPUATIOB B 3JIEKTPOHHOMN TEXHUKE.

[Tpumensiercs 4yeTbIpex0aabHas HIKaza OIICHOK: "oTnu4HO", "xopomio",
"yIOBIETBOPUTENHHO", "HEYAOBIETBOPUTEIHLHO", UYTO COOTBETCTBYET IIKAJIC "KOMIIETCHIIMHU CTYACHTA
MIOJIHOCTBIO COOTBETCTBYIOT TpeboBanusm PI'OC BO", "komMmneTeHIMM CTYAEHTa COOTBETCTBYIOT
tpeboBanusmM OI'OC BO", "komneTeHUMH CTyJIe€HTa B OCHOBHOM COOTBETCTBYIOT TpeOOBaHUIM
OI'OC BO", "koMIeTeHLIUN CTYy/I€HTa He COOTBETCTBYIOT TpeboBanusiM OI'OC BO".

Llenbto mnpoBedeHHs  MPOMEXKYTOUHOM arrecTrauuu (dK3aMeHa) SBISIETCS IPOBEpKa
OOIIEeKYTbTYpPHBIX, 00IIenPo(ecCHOHATBHBIX B MPO()ECCHOHATBHBIX KOMIETEHITNN, TPHUOOPETEHHBIX
CTYACHTOM IIPU U3YYEHUU TUCHUIUINHBI «ONTO3JIEKTPOHUKA U KBAHTOBAS ONTUKAY.

DK3aME€H OpraHu3yeTCsi U OCYIIECTBIISIETCS, Kak MpaBWio, B QopMe cobecenoBaHus.
CpenctBoM, OIpenesoUM cojepkKaHue coOeceoBaHMsl CTYAEHTa C 3K3aMEHATOpOM, SBIISIETCS
YTBEPKJACHHBIM JK3aMCHAIIMOHHBIA OuieT,  couepkanue kotoporo ompexaensercs OIIOIl wu
HacTosIel pabodeil mporpaMmMoil. DK3aMEHAIMOHHBIM OMJIET BKJIIOYAEeT B ce0s, Kak MpaBUIIO, JBA
BOIIPOCA, KOTOPHIE OTHOCSTCS K YKa3aHHBIM BBILIE TEOPETUUECKUM pa3jieaM JUCHUIUINHBL.

OneHke Ha 3aKIIOUMTENBHOW  CTAAMM  SK3aMEeHa IIOJIBEPTraloTCsl  YCTHBbIE  OTBETHI
9K3aMEHYIOLIErocs Ha BOIPOCHI 3K3aMEHAI[MOHHOTO OuWjeTa, a TaKKe JOIMOJIHUTEIbHBIE BOIPOCHI
JK3aMeHarTopa.

[IpumenstoTcs ciieayronme KpUTepuu OLEHUBAaHUS KOMIIETEHIIMN (Pe3y/IbTaToB):

-YpOBEHb YCBOEHHUSI MaTepHalla, IpeyCMOTPEHHOTO POrpaMMON;

-yMEHHUE aHAJIM3UPOBaTh MaTepHall, yCTAaHABJIUBATh IPUYNHHO-CIICCTBEHHbBIE CBSI3H;

- MIOJIHOTA, ApIrYMEHTHPOBAHHOCTb, YOEKIEHHOCTh OTBETOB Ha BOIIPOCHI;

- KauecTBO 0TBeTa (00111ast KOMIIO3UIUS, JIOTUYHOCTh, YOKIEHHOCTb, 00LIas 3pYyIUIINS);

- HCIIOJIb30BaHMUE JOTMOJHUTEIBHON JIUTEPATYphl MPU MOATOTOBKE K ATAIly MPOMEKYTOUHOU
aTTeCTalUu.

[Ipumensiercs yeTbIpexOanbHas IKanza OIICHOK: "oTIMYHO", "xopomo",
"yAOBIETBOPUTENHHO", "HEYTOBIECTBOPUTENHHO'", UTO COOTBETCTBYET IIKAJIE "KOMIIETCHIIMH CTYICHTA



MIOJIHOCTBbIO COOTBETCTBYIOT TpeboBanusiMm OI'OC BO", "koMmeTeHIIMU CTYJAEHTa COOTBETCTBYIOT
tpeboBanusmM OI'OC BO", "KoMmeTeHUUH CTyJIE€HTa B OCHOBHOM COOTBETCTBYIOT TPeOOBaHUSIM
OI'OC BO", "koMmneTeHLnU CTYA€HTa HEe COOTBETCTBYIOT TpeboBanusiMm ®I'OC BO".

5. Onucanue moxkasarejed u KPUHTCPUECB OUCHUBAHUA KOMIIeTeHIIMiI Ha PA3JIHYHBIX
ITanax ux (l)OpMHpOBaHI/Iﬂ, IIKAJI ONCHUBAaHUA

K oueHke ypoBHS 3HaHUN U NPAKTHUECKUX YMEHUN U HABBIKOB PEKOMEHIYETCS! MPEIbSBIISTH
clenyromme oome TpedoBaHusl.

«OTINYHON»:

ri1yOOKH€e U TBEpAbIE 3HAHUS NMPOrPAMMHOI0 MaTepuaia NporpaMMbl  TUCIUIUIMHBI, IOHUMaHUE
CYLIHOCTH U B3aUMOCBSI3H pacCMaTpUBAEMBbIX SIBJIEHUH (IIPOLIECCOB);

MIOJIHbIE, YETKHEe, JIOTMYECKH TI0CJeI0BaTEeNbHbIE, IPAaBUJIbHBIE OTBEThl HA IIOCTaBJICHHbIE
BOIIPOCHI; YMEHHE BBIJIENSATDH [TIABHOE U JIENATh BHIBOJIBI.

«Xopouo»:

JIOCTaTOYHO IOJIHBIE M TBEpJbIE 3HAHUS MPOrPAMMHOTO MarepHaja TUCHUIUIMHBI, [TPaBUIIBHOE
MIOHMMAaHHE CYLITHOCTH U B3aUMOCBSI3H pacCMaTpUBAEMbIX SIBJIEHUH (IIPOLIECCOB);

MOCJIEIOBAaTEIbHbIE, MTPaBUIIbHBIE, KOHKPETHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEW OTBETHI Ha
MIOCTABJIEHHbIE BOIPOCHI, CBOOOJHOE YCTPAHEHHUE 3aMEYaHUN O HEIOCTAaTOYHO IOJIHOM OCBELIEHUU
OTJIEIbHBIX MOJI0KEHHUH P MOCTAHOBKE JOTOJHUTEIbHBIX BOIIPOCOB.

«Y10BJIETBOPUTEJIBLHO»:

3HAHME OCHOBHOIO TMPOTrPaMMHOIO Marepuaja JAUCUUIUIMHBI, TMOHMMAaHHME CYIIHOCTH H
B3aMMOCBSI3U OCHOBHBIX pacCMaTpUBAaEeMbIX SIBJIEHUH (IIPOLIECCOB):

MMOHMMAaHHE CYIIHOCTH OOCYX/IaeMbIX BOIPOCOB, IPaBUIIbHBIE, 0€3 IpyObIX OMIMOOK OTBETHI Ha
[IOCTaBJICHHBIE BOIIPOCHI, HECYLIECTBEHHbIE OIIMOKM B OTBETAX HA JIOMOJIHUTEIbHBIE BOPOCHI.

«HeynoB1eTBOPUTEJIBHO»:

OTCYTCTBME€ 3HAaHUN 3HAUUTEIBHOM YAcCTH NPOrpaMMHOrO MaTepuana JAUCLUILIUHBL
HEINpPaBWIbHBII OTBET XOTs Obl HA OJIUH U3 BOIIPOCOB, CYIIECTBEHHbIE U IPyOble OIMOKU B OTBETAX Ha
JIOTIOTHUTEIbHbIE BOIIPOCHI, HETOMIOHUMAHNE CYLITHOCTH HU3JIaraéMbIX BOIIPOCOB, HEYMEHNUE TPUMEHSITh
TEOPETUYECKUE 3HAHMSI IPHU PEUICHUH MPAKTUYECKUX 3a]ad, OTCYTCTBHE HAaBBIKOB B OOOCHOBAaHUU
BBIJIBUTAEMbIX MIPEUIOKEHUIN U IPUHUMAEMbIX PEILICHUH.

[Ipu Tpex Bompocax B Ousere 0011as OlleHKa BBICTABIISETCS CIEIYIOIKUM 00pa3oM: «OTIUYHOY,
€CJIM BCE OLIEHKHU «OTIMYHO» WJIM OJJHA U3 HUX «XOPOILO0Y»; «XOPOIIO», €ClId He 0oJiee OJHON OLIEHKU
«YZOBIIETBOPUTEIBHOY»; «YIOBJIETBOPUTEIBHO», €CIU JIB€ M 00Jiee OLIEHOK «YyIOBIETBOPUTEIHHO;
«HEY/IOBJIETBOPUTENIBHO», €CIIM OJIHA OLIEHKA «HEYJOBJIETBOPUTEIBHO», & OCTAJIbHbIE HE BBIIIE YEM
«yIOBJIETBOPUTEIBHO» UJIU JIBE OLIEHKU «HEYA0BIETBOPUTEIILHO.

6. KpuTepml OICHUBAHUSA l'lpOMC)KyTO‘IHOﬁ arrecralnumn

Tabnuna 1 - Kpurepuu onieHuBaHus IpoOMEXYTOYHOM aTTecTaluu

IlIkana oueHNMBAHUA Kpurtepuu oueHuBanus

«OTJIMYHO» CTYAEHT J[OJIZKeH: IIPOJAEMOHCTPUPOBATH TIIyOOKOE€ M IPOYHOE
YCBOCHHME 3HAaHMM MaTepuala; HMCYEPIBIBAIOLIE, IMOCICI0BATENBHO,
rPAMOTHO M JIOTMYECKHM CTPOMHO W3JI0KUTh TEOPETUYECKUU
MaTepuai; NpaBUiIbHO (GOPMYIUPOBATH ONPEAEICHUS; YMETh CAEIaTh
BBIBOJIbI TI0 H3JIaraéMOMy MaTepuainy; Oe3ynpeyHO OTBETUTh He
TOJIbKO Ha BOIPOCHI OMJieTa, HO U Ha JIOTIOJHUTEIbHBIE BOIPOCHI B
pamkax paboueil mporpaMMmbl JUCHUIUIMHBI; MPOJAEMOHCTPUPOBATH
YMEHHE  MPAaBWIbHO  BBIIOJHATH  IPAKTHUYECKHE  3aJIaHUs,
IIPEAYCMOTPEHHBIE IPOTPAMMOM;




«Xopouo»

CTY/IeHT J0JIsKeH: MPOJEMOHCTPUPOBATh JOCTATOYHO IMOJIHOE 3HAHUE
MaTtepuana; IpoJeMOHCTPUPOBATh 3HAHWE OCHOBHBIX TEOPETUYECKUX
MOHATHM; JOCTaTOYHO IIOCIEA0BATENbHO, IPAMOTHO M JIOTMYECKH
CTPOMHO  M3JaraTh MaTepuall; YMETb CJeJlaTh  JIOCTaTOYHO
000CHOBAaHHbIE BBIBOJBI 10 M3JIaraéMOMY MaTepHually; OTBETUTh Ha
BCE BOIIPOCHI OmiieTa; MPOJEMOHCTPUPOBATH YMEHHE MPAaBUIBHO
BBINIOJIHATH NMPAKTUYECKUE 33/1aHNUs, IPETYCMOTPEHHBIE ITPOrpPaMMOii,
IIPU 3TOM BO3MOYKHO JOIYCTUTh HENPUHIIUIHAIbHbIE OIIHOKH.

«YAOBJIETBOPUTECILHO»

CTYAEHT JO0JIKeH: IIPOJIEMOHCTPUPOBATh 00Iee 3HAaHUE U3Y4aeMOro
Marepuanga; 3HaTh OCHOBHYID PEKOMEHAYEMYIO IMpOTrpaMMoOii
OUCUMIUIMHBL  y4eOHYIO0 JIUTEpaTypy; YMETb CTPOUTh OTBET B
COOTBETCTBUU CO CTPYKTYPOH M3J1araeMoro BOIpoca; I0Ka3aTk oduiee
BJIaJICHUE TMOHATHUHHBIM amnmnapaToM JUCHUIUIMHBL, YMETb YCTPAaHUTh
JOTYILIEHHbIE MOTPELUIHOCTH B OTBETE HA TEOPETHUYECKHE BOIPOCHI
W/WIM TpU BBINOJTHEHUU MPAKTUYECKUX 33JaHUM MOJ PYKOBOJCTBOM
npenojasatens, Jgubo  (IpU  HENPaBWJIBHOM  BBINOJHEHUU
MPAKTUYECKOr0 3aJaHus) MO YKa3aHWMIO MPErojaBaTelis BBIIOJIHUTD
Jpyryue NpakTHUYeCKUe 3aJlaHusl TOTO YKe pasjesa IUCHUIUIMHBL.

«HEYTOBJECTBOPUTECJIBHO»

CTABUTCHA B CjIy4Yae: HE3HAHUS 3HAUUTEIBHON YacTU MPOrPAMMHOTO
MaTepuana; He BIJAJCHHUS NOHSITUMHBIM annapaTtoM AUCLHUILIIUHBL
CYLIECTBEHHBIX OILIMOOK MpU M3I0KEHUH Y4eOHOro Marepuaa;
HEYMEHUS CTPOUTb OTBET B COOTBETCTBUM CO CTPYKTYpoi
M3JIaraéMoro BOIIPOCA; HEYMEHHUsS JielaTh BBIBOJBI [0 H3JIaraeMomy
Matepuainy. Kak nmpaBuiio, olleHKa «HEY10BIETBOPUTEIBHO» CTaBUTCA
CTyIEHTaM, KOTOpble HE MOTryT HpPOJOJKUTH OOy4YeHHE [0
oOpa3zoBaTeNbHONM MporpaMMe Oe€3 JOMOJHUTEIBHBIX 3aHSATHU 110
COOTBETCTBYIOILIEH AUCUMIUIMHE ((POPMUPOBAHUS W  Pa3BUTUSA
KOMITIETEHIIMH, 3aKpelyIeHHbIX 3a JaHHOW AucHUIUIMHOM). OleHka
«HEY/IOBJIETBOPUTEIIHHO» BBICTABIIAETCS TAKXKE, €CIM CTYIEHT IOCIe
Hayajla 3K3aMeHa OTKa3ajicd €ro cJaBaTh MWIM HapylIWl IpaBuia
claud 92K3aMeHa (CHHUChbIBaJl, IOJICKa3blBaJl, OOMAaHOM MbITAJCA
MOJTYYUTh 00JIee BHICOKYIO OIICHKY H T.1I.).

7 TunoBble KOHTPOJBbHBIC 3aIaHUA WJIH MHBIC MaTEpHaJbl, H006XOI[I/IMI)IC AJIsi OIEHKH

3HAHUMN, YMEHHUH, HABBIKOB M (MJIM) ONbITA [AeATeJIbHOCTH,

(opMupoBaHus KOMIIETEHIIUI B Mpolecce 0CBOeHHsI 00pa3oBaTeIbHOI NMPOrpaMMbl (011 6cex
8UO08 NPOBOOUMBIX 3AHAMUL UIU CAMOCMOSAMENbHLIX padbom HeoOdXo00uMo npedycmompems
Mamepuansl 0Jisk NPOBEPKU 3HAHULL, YMEHUL U 81A0eHUL HABbIKAMU)

TunoBbie 3aaHUs B PaMKaX CaMOCTOSITEIbHOW PadoOThI CTYAEHTOB JUIS YKPCIUICHUS

TCOPETUYCCKUX 3HaHI/II71, PasBUTHA YMGHI/II\/'I N HAaBBIKOB,

3aKpCIVICHHBIMHU 3a HHCHHHHHHOﬁ.
* [Ipunnun paGoTsl criekTpodoTomeTpa.
® XapaKTepI/ICTI/IKI/I OINTUYCCKOI'0 U3Ty4YCHUS.
* BzanmoseiicTBre cBeTa ¢ BEUIECTBOM (OTpaKEHHUE, MOTJIONIECHNUE).
* [IpuHIIMT paOOTHI COTHEYHOTO JICMCHTA.
* [I[ppuMeHeHNE COTHEUHBIX 3JIEMEHTOB.
* KoHcrpykuuu costHeuHbIX OaTapei.

XapaKTepu3yloIuX ITanbl

NnNpeaAyCMOTPCHHBIX KOMIICTCHIIUAMMU,



* TunoBas BAX coMHEYHOrO 2J1€MEHTA.

* DJIEKTPOJIIOMUHECLIEHLIUS P-N-TIEPEX0/1a.

* Uto Takoe KaToJ0JIOMUHECHEHIIHS, (POTOTFOMUHECIICHITHS.

* Uto Takoe u3iyyaTelbHble U O0e3bI3ydaTeNbHbIe epexoabl?

* Tumnel nepexoa0B (MEX30HHbIE, C YYACTHEM IPUMECHBIX LICHTPOB U SKCUTOHOB).
® prlMO?;OHHBIC 1 HCTIPAMO3OHHBIC ITOJTYITPOBOJHUKH.

* M3nydarenu Ha OCHOBE FeTEePOCTPYKTYP.

* [TapaMeTpbl ONTUYECKOTO U3ITyYEHUS.

* [IoTepn ONTUYECKOTO U3ITy4EHUs IIPU BBIXOJIE BO BHEILIHIOKO CPENY.
* [Ipumenenue GoToanoa0B.

* [Ipumenenue GoTOPE3UCTOPOB.

* [Ipumenenue GOTOTPaH3UCTOPOB.

* [I[puMeHeHnE NOJIYIIPOBOJHUKOBBIX CBETOAHO/IOB.

* [IpumeHeHne opraHn4ecKux CBETOAUO0B.

* [IpumeHeHne noaynpoBOJHUKOBBIX JIA3€POB.

[Ipumep 3agaHus U KOHTPOJILHBIX BONPOCOB K J1a0OopaTOpHOU paboTe, BBHIIOJIHAEMOM IS
MpUOOpPETEHNUS U Pa3BUTHS 3HAHUH U MPAKTUUYECKUX YMEHUH, IPETyCMOTPEHHBIX KOMIIETEHIUSIMHU.

Jlaboparopnast pabota «HcciienoBaHue cieKTPOB JIOMUHECHEHIIUH MOJIYTIPOBOAHUKOBBIX

CTPYKTYpP»
Onucanue MeTOAUKH BbIIIOJIHEHUSA

Ha puc. 1 mnpencraBieHsl JBa H30JMPOBAHHBIX IIOJYIPOBOJHUKA C PA3IMYHOM IIMPUHOMN
3allpelIEeHHON 30HbI E,, TUIEKTPUYECKON MPOHULIAEMOCTBIO €, Pa0OTON BBIXOAA ¢ U AIEKTPOHHBIM
CPOJICTBOM ). DJEKTPOHHOE CPOJACTBO MPEACTABIISIET COOON 3HEPru0, HEOOXOAUMYIO JUIsl yAaJeHuUs
AJICKTPOHA CO JIHA 30HBI MPOBOJUMOCTH 3a MPELIbl ACUCTBUS JTIOOBIX JUTIONEH M CHII U300paKECHUS.
Ecnu BOIM3M MOBEPXHOCTU €CTh M3rMO 30H, TO 3JIEKTPOHHOE CPOJICTBO OMpenensercs paboToi 1o

YIAJIEHUIO 3JIEKTPOHA HEMOCPEICTBEHHO M3-110]1 IOBEPXHOCTH, a HE U3 TNIyOUHBI OIYIPOBOJHHKA.

Ypofers  Garyyma
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Puc. 1. DHepreruyeckas nuarpaMma JByX HOJYIIPOBOIHUKOB
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Puc. 2. Oueprernueckas auarpamma KPC ¢ KA u 3ouHO0# nuarpammoii [ tuna (a) u 11 tumna (06)

Ha puc. 2 cxemaTnyHO NOKa3aHbl 3HEPTUU PA3MEPHOIO KBAHTOBAHUS JIEKTPOHOB £, B K B 30He
MPOBOJMMOCTH W JUIA TSKEIBIX M JErkux AbIpok Ep, m Ej B KA B BasienTHO#M 30HE. UHOekc gw
otHocutcst Kk KS, a b — k Oojiee mMPOKO30HHOMY OapbepHOMY Ci00. [l OLIEHKM 3Hepruit
M3IIydaTelbHbIX mepexonoB B KS weobxomumo 3Hath riyomny KA mns nocureneit 3apsnma (H3),
KOTOpasi ONpPEACNISIETCS BEIWYMHOW pa3pbiBa 30HBI NPOBOJAMMOCTH M BaJE€HTHOW 30HBI. s
ONpEJEeNICHUs] BEJIUYMH pa3pblBOB BaJIEHTHOW AEy W 30HBI NPOBOAMMOCTH AEc BOcCHoOsb3yemcs
MIPaBUWJIOM 3JIEKTPOHHOTO cpojcTBa. CorjacHO MpaBUIy 3JEKTPOHHOIO CpPOJACTBA Pa3pbIB 30HBI
MIPOBOJIUMOCTHU MPU KOHTAKTE IBYX PA3IMYHBIX HEHANMPSHKEHHBIX MOJTYMPOBOJHUKOB PABEH PAa3HOCTH
3HAYEHUM CPOJICTBA K AJIEKTPOHY:

AEx)= 2" (x) % "), (D
I1€ B KayecTBe IpUMepa y U X — XapaKTEepPUCTUKH COCTaBa TPOMHBIX TBEPIBIX PacCTBOPOB
MOJIYTIPOBOIHUKOBBIX COEIMHEHUH, UCTIOIb3YyEMBbIX JJIs NTOJIydyeHus: 6apbepHbIX ciaoeB 1 KA.

s Tpoiinbix coenquHeHuid AB; «C (o0mmii annon) miu ACyD_y (oOmuii KaTHOH) 3aBUCUMOCTh
IIUPUHBI 3aMPEIIEHHON 30HBI SBISETCA KBAAPATUYHON (PYHKIIMEH OT COACpKAHUS KOMIIOHEHTOB
TBepAoro pacrsopa. [[ist paccmaTpruBaeMbIX COETUHEHUH MOTYYHM:

E " (X)=Egucx+Egpc(1-x)-B-x(1-x),

E () =Egac'y+Egap(1-)-By(1-9), 2)
rie Equc, Egpc, Egac, Egqp — IINPHUHBI 3aIPEILEHHBIX 30H NOIYNPOBOAHUKOBBIX coequHeHnil AC u BC,
AC u AD (mampumep, ZnS u CdS, ZnS u ZnSe u T.71.) COOTBETCTBEHHO (CM. TabnwuIly), B — mapameTp
n3ruba, XxapakTepu3yomuid HeIMHEHHYIO 3aBUCUMOCTD IIIMPUHBI 3alPEIIEHHON 30HbI B KPUCTAILIE OT
COCTaBa X WJIH y ¥ 3aBUCAIINI OT CBOWCTB aTOMOB, 00pa3yIoLUX TBEPAbIN PacTBOP.

[TapameTrp B MOXeT OBITh pacCUYUTAH U3 COOTHOIICHUS

B= Ze (1 - 1J2 (rA +ry )exp(— sa, \EJ ’ 3)

Bre, |\ r, 1y 8

rne Z, — 3apsai 3aMeniaeMoro HoHa, dp — HOCTOSHHAS KPUCTAJUINYECKOHW PEIIETKH COOTBETCTBYIOIIETO
TPONHOTO COEAMHEHUS, S — MOCTOSHHAS 3KPaHUPOBAHUS, Iy, 'p — KOBAJICHTHBIC aTOMHBIC PAIHYCHI.
®opmyna (3) maer npuOIMKEHHOE 3HadeHHE napamerpa B. bornee TouHble 3HaYeHMs] MapameTpa
n3ruda MoyJaroT SKCIePUMEHTAIBHBIM ITyTeM. Hanpumep, amst pacdera MUPUHBI 3alIPEICHHON 30HBI
napamerp miruba B cocraBiaser 0,60 5B u 0,61 3B mpu 7=300 K it Zn,CdixS m ZnS,Sei,
COOTBETCTBEHHO.

OcHOBHBIE TapaMeTPhI HOTYIPOBOAHUKOBBIX COCTMHEHUH pUBEICHBI B TabmuIe 1.

Tabnuna 1. OcHOBHBIE TapaMeTpbl NOJYIPOBOTHUKOBBIX COCIMHEHUM
Coenunenue E,, 5B X, 2B




ZnSe 2,82 4,09
CdSe 1,77 4,95
ZnTe 2,39 3,53
CdTe 1,59 4,28
ZnS 3,84 3,90
CdS 2,56 4,79
GaAs 1,42 4,07
InAs 0,35 4,9

GaP 2,26 3,8

GaN 3,2 4,1

InP 1,34 4,38

OcTajbHbIe mapaMeTpbl, KPOMEC IHNPHUHBI 3anpemeHH01‘/'I 30HBbI, JJIS1 TPEXKOMIIOHCHTHBIX TBCPABIX
pactBopoB, Hampumep ZnCdi«S, ZnS,Seiy, ¢ pa3HbBIM COJAEp)KaHHUEM LIMHKA X U CEepbl Y
pacCUUTHIBAIOTCS METOAOM JIMHEWMHON HWHTepnojanuu. Hanmpumep, 3J€KTpOHHOE CpPOACTBO JIA
COOTBETCTBYIOIIETO TBEPAOTO PACTBOPA MOXKET OBITh HAMICHO M3 CIEIYIOIUX COOTHOIICHUI:

X(X) = Yzns X + xcas (1-X);

X)) = xzms Y + Jznse (1-y), 4)
rae y” — 9IeKTPOHHOE CPOACTBO JUIsi MaTepuaga KBaHTOBO# smel Zn,Cdi,S, y° — smexTponHOE
CpOACTBO [yl MaTepuaia OydepHoro mimm 6apbepHOro ciost ZnSySey.y.

DHeprus u3JydaTeIbHOro Mepexo/ia B 0apbepHOM ci10e OyaeT OnpeaenaThCs Kak:

Ebcl — Egb_Ebex’ (5)
rie E, sHeprus CBs3M SKCUTOHA B 6aphEPHOM CJIOE.

DHeprusi OCHOBHOTO M3JTy4aTeNbHOTO repexosa B K mepBoro tuna:

Ep’ = E;™ + Eot +Eppt — Ep™. (6)
DHeprus OCHOBHOTO M3JIydarenabHoro nepexoja B K5 Broporo Tuna:
Eqwcl — quw + Eel _Eqwex’ (7)

rae — E,,”" oHeprus cBs3u AKCUTOHA B ¢i10s1, oOpasyromiem K.

IlocienoBaTeIbHOCTH BHINOJIHEHHS PA0OTHI

1. 3yunTte TeopeTndyecKkyro yacTb paboThI.

2. Bribepere CHEKTpBI JIOMHHECHEHIIMH W3 TPHIOXKEHHS COTJIACHO BApUAHTy WM IOJIYYUTE
CTIEKTPHBI y TIPEIO1aBaTelIsl.

3. Onpenenure KakoMy U3JydaTeIbHOMY nepexony (B 6apsepHom cioe uiu KS) cooTBeTcTBYIOT
IIHKY Ha CIIEKTPAX, a TAKKE SHEPTHH dTUX mepexonos (E = 1240/A [3B]).

4. [IpoBeanTe CIEAYIONINE PACUCTHI:

4.1. s K5 mepBoro tuna:

a) UIMPUHBI 3alperieHHON 30Hbl OapbepHOro ciost 1o Qopmyne (5) (mpu pacuere B3SITbH
crenyromue napamerpsl B = 0,6 5B; £, = 20 maB);

0) cocTaBa TBEpJIOTO pacTBopa GapbepHOTO ciosi o hopmyie (2);

B) LIMPUHBI 3anpenieHHol 3086 KA no dopmyne (6) (mpu pacueTe B34Th CIEAYIOIINE TapaMeTPhI:
B =0,63B; E;,” =30 M3B; E,; = 50 M3B; Ej; = 5 MaB);

I') cocTaBa TBepAoro pactsopa ciost KA no popmyse (2);

1) SIIEKTPOHHOTO CPOJICTBA sl 6apbepHoro cios u ciost KA o dopmyse (4);

€) BEJIMYMHBI Pa3pbIBa 30HBI IIPOBOJAUMOCTH TI0 TIPABUITY JJIEKTPOHHOTO CPOJCTBA;

K) BEJITMYUHBI pa3pbiBa BAJICHTHOHN 30HBI, ONMPAsiCh HA CTPOSHHE 30HHOM TUarpaMMbl CTPYKTYPHI C
K41 mepBoro tuna (puc. 3, a).

4.2. ns K Broporo turma:

a) UIMPUHBI 3alperieHHON 30Hbl OapbepHOro ciost mo Gopmyne (5) (mpu pacuere B3ATh
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cnenyromnue mapamerpsr: £, = 20 M3B);

0) cocTaBa TBEpAOTro pacTBopa 6aprepHoro cios 1o hopmysne (2) (Ipu pacyeTe B3SATh CICAYIONINE
napametpsl: B = 0,6 3B);

B) pa3pbiBa 30HbI MPOBOAUMOCTU U3 (GopMyibl (7) U CHEKTPOB KaTOJIOJIOMHHECLEHLUUHU (IIPH
pacuere B3sTh CIeAyoIIue mapameTpsr: £y, = 30 M3B; E.; = 50 M3B);

T') DJIGKTPOHHOTO CpOJCTBa st OaphepHOro ciosi mo ¢dopmyne (4) u cmos KA mo mpaswmy
AIIEKTPOHHOTO CPOJICTBA;

1) cocTaBa TBepaoro pactBopa ciosi KA mo popmyne (4);

€) IIUPHUHBI 3ampemeHHon 306l cios KA mo dopmyne (2) (mpu pacdere B3ATh CISAYIOIIHE
napametpsl: B = 0,6 3B);

) pa3pblBa BaJCHTHOW 30HbBI, ONMUpasChb HAa CTPOCHHE 30HHOM auarpamMmsbl CTpyKTypbl ¢ K
BTOPOTO THIIA.

5. Hapucyiite B MacmraOe NOJy4E€HHYI0 30HHYIO JHarpaMmy C YPOBHSIMH pa3MEpHOIrO
KBaHTOBAHHUS HJIEKTPOHOB U JIBIPOK.

6. [Ipoananu3upyiite nMoay4eHHbIE PE3yJIbTATHI.

KonTposabHbie Bonpockl
1. DIIeKTPOIIOMUHECLIEHIIUS P-N-IIEPEX0 1.
2. KaropomomunaecteHIus, GOTOTIOMUHECIICHITHUS.
3. Yro Takoe u3nydaTenbHble U Oe3bI3TydaTeabHble EPeXoibl?
4.Tunel nepexoa0B (MEX30HHbBIE, C YYACTUEM IPUMECHBIX [IEHTPOB U 3KCUTOHOB).
5. IIpAMO30HHBIE U HENPSIMO30HHBIE MTOJIYITPOBOAHUKU.
6. U3nmyyaTenu Ha OCHOBE T'€TEPOCTPYKTYP.
7. IlapaMeTpbl ONTHYECKOTO U3ITYYCHUS.
8. [lorepu onTHYECKOrO U3JIy4EHUS TIPU BBIXOJE BO BHEUIHIOIO CPELY.
9. BnusiHue TemnepaTypsl Ha CIIEKTPBI TIOMUHECLHEHLIAH.

[Ipumepsr Tem pedepaToB, BBIMOTHIEMBIX [UIsI TPHOOPETEHUS W PaA3BUTUA 3HAHUH U
MPAKTUYECKUX YMEHUMN, IPEyCMOTPEHHBIX KOMIIETEHIUSIMHU.

1. McTtopus pa3BUTHs ONTONIEKTPOHUKN

2. Ontuyeckue yCTpONCTBA 3alucu HHPOpMaUU

3. JlazepHO-ONTHYECKOE CUMTHIBAHUE UHPOPMALUH

4. Kommnakr-gucku. 3anuck nHpopmanuu. Bocnponsseaenne KOMIakT-aucka

5. OnTo3eKTPOHHBIE CEHCOPHBIE MMaHEIN U SKPaHbl

6. OnTu4eckoe BOJIOKHO Ha OCHOBE (POTOHHBIX KPUCTAIIIIOB

7. Co3ganue camMo(OPMUPYIOUIUXCS KOMIIBIOTEPOB M ONTOBOJOKOHHBIX HEHpOHMHTEp(eiicoB Ha
OCHOBE CMapTIUHKOB

8. TenpeHMN MUPOBOTO PA3BUTHS CETEU TOCTYIA

9. Jlazepsl Ha KBAHTOBO-pa3MEPHBIX AP heKTax

10. Jlucrnen Ha KBAaHTOBBIX TOYKAX

11. Opraandeckue cBeroanoabl. COBpeMEHHOE COCTOSTHHUE Pa3pabOTOK yCTPOWCTB M CHUCTEM Ha
OCHOBE OpraHMYECKUX CBETOHOI0B

12. VUcTouHuku cBeTa Ha OCHOBE A((eKTa aBTOIMUCCUU YIIIEPOIHBIX BOJIOKOH

13. JIa3epHblif MUKPOIIPOEKTOP CO CIIUPaJIbHOM pa3BepTKO /1151 MOOMIIBHBIX YCTPOMCTB

14. Pa3paboTKy KBaHTOBBIX KOMITBIOTEPOB

15. Pa3paboTku B KBaHTOBOM Kpunrorpaduu

16. CostHeYHbBIE AIIEMEHTHI C TETEPONIepEX0qaMHU

17. ConHeuyHbI€ 3JIEMEHTHI Ha OCHOBE aMOP(HOTO KPEMHHUS.

18. [IepcrieKTHBBI COTHEYHOW SHEPTETUKU

19. Tucninen Ha OCHOBE KUIKUX KPUCTAILIOB
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20. IlpuMeHeHME ONTONIEKTPOHHBIX M KBAHTOBBIX MPUOOPOB B HMHGPOKOMMYHHKAIIMOHHBIX
TEXHOJIOTHUAX U CUCTEMAX CBA3HU
21. UudopmaninoHHOE NPUMEHEHHUE JIa3epOB

22. [IpumeHeHre ONTPOHOB B U(POBBIX U aHAJIOTOBBIX YCTPOMCTBAX
23. INonorpaguyeckue cucTeMbl XpaHeHUs: 1 00paboTKu nHpopMauu

Crrcok THIOBBIX KOHTPOJIbHBIX BOIIPOCOB I OLIEHKU YPOBHS C(OOPMUPOBAHHOCTH 3HAHUIA,
YMEHHH 1 HaBBIKOB, IPEYCMOTPEHHBIX KOMIETEHLIUAMH, 3aKPEIICHHBIMU 32 JAUCLUILIMHOM.

03N N KW~

9.
10

. OcHOBHBIE CBOICTBA U MapaMeTPbl ONTUYECKOTO U3ITYUYEHUS.
. Ilormomenune ceera.

. @OTONIPOBOAMMOCTH, POTO-3.11.C.

. Ycunenue u reHepanusi ONTHYECKOTO U3JIydCHHUS.

. JIroMuHEeCIICHITHS.

. KBanToBEIC CBOMCTBA CBETA.

. ®oTorpdexr.

. CTpyKTypa 1 MpUHIHT pabOThl CBETOUOIOB, UX IMAPAMETPhI U XapaKTEPUCTUKH.

[IpumeHeHne noaynpoBOAHUKOBBIX CBETOINOIOB.
. [IpuMeHeHne Opraun4ecKux CBETOINOI0B.

11. Crpyktypa M npuHUMI PAOOTHI MOJIYHPOBOJHUKOBBIX Ja3epoB, HUX IMapaMeTpbl H
XapaKTEPUCTHUKHU.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[IprMeHeHrne HHXEKIIMOHHBIX J1a3epOoB.
[IpumeHneHue J1a3epoB ¢ TETEPOTEHHON CTPYKTYPOU.
[TapameTpsl U XapakTepuCTUKU (HOTONPUEMHHUKOB.
[IpymeHeHne TerIoBbIX U POTOHHBIX (POTONPUEMHUKOB.
[Ipumenenue GoTope3ncTopos.
[Ipumenenue GoToaMO0I0B.
[Ipumenenue p-i-n GOTOIMOIOB.
[IpumeHneHue naBUHHBIX (POTOINOIOB.
[Ipumenenue GoTOTPaH3UCTOPOB.

[IpuMeHeHHEe COJHEYHBIX 3JEMEHTOB Ha p-n-lepexojax,

rereponepexogaMu.

22.
23.
24.
25.
26.
27.
28.
29.

YCTpOUCTBO M IPUHLMUIT JEHCTBHS OITPOHOB.
[IpumeHeHne pe3uCcTOPHBIX ONTOIAP.
[IpumeHeHne TMOAHBIX OIITOIAp.
[IpumeHeHne TpaH3UCTOPHBIX ONTOIIAP.
[IpumMeHeHne THPUCTOPHBIX OIITONAp.
OnTO31€eKTPOHHBIE T€HEPATOPBI.

AIIEKTPOPATUOKOMIIOHEHTOB.

30
31

. ONTO371E€KTPOHHBIE YCUITUTEIH.
. OnTo3neKTpoHHbIe HU(POBBIE KIIOYH.

COJIHCYHBIX DOJICMCHTOB C

[IpyMmeHeHne ONTOAIEKTPOHHBIX IPUOOPOB B aHAJIIOTOBBIX KIIFOUYaX, PETYIATOPAX.
[IpumeHeHre ONTPOHOB Ui BBIMIOJIHEHUS JIOTUYECKUX (DYHKUIMHA, Kak aHaJoroB

32. IlpuMeHeHue ONTORIEKTPOHHBIX MPUOOPOB Al U3MEPEHHUS BBICOKUX HAINPSIKEHUH U
yIpaBieHUs! yCTPOUCTBAMU OOJIBIION MOLTHOCTH.

33
34
35
36

. Ontudeckue ycTpoiicTBa 3anucu UHQOpMaIIIH.

. JlazepHO-ONITHYECKOE CUUTHIBAHUE UHPOPMALIH.
. Hudposas ontuueckast 3amuch.

. ONTO371€KTPOHHBIE CEHCOPHBIE CUCTEMBI.

37. IlpumeHeHne KBaHTOBBIX U3JIydaTesield B HAHOPa3MEPHOM ONTHYECKOM MUKPOCKOIIUH.

38

. [Ipumenenne GOTOHHBIX KPUCTAIUIOB U PE30HATOPOB.
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39. [loBepXHOCTHBIE TUIA3MOHBI.

Tunosble TecTOBBIE 3aJaHUA U1 YKPEIUICHNS U IIPOBEPKU TEOPETUUECKUX 3HAHUM, Pa3BUTHS
YMEHUH U HABBIKOB, MPEyCMOTPEHHBIX KOMIIETEHIIUAMH, 3aKPEIUICHHBIMU 3 JUCLUILUIMHOM.
1.1. Kakas jyinHa BOJIHBI COOTBETCTBYET BEPXHEW IPaHUIIE ONTHYECKOrO AUana3oHa:

a)
6)
B)
r)

1.2.

a)
6)
B)
r)

1.3.

a)
6)
B)
r)

1.4.

a)
6)
B)
r)

2.1.

a)
6)
B)
r)

2.2.

a)
6)
B)
r)

2.3.

a)
6)
B)
r)

2.4.

a)
6)
B)
r)

2.5.

a)
6)
B)
r)

0,1 mxwMm;

0,5 mMxwMm;

1 mmMm;

10 Mmm?

Kakast iiHa BOJTHBI COOTBETCTBYET HUKHEH IPaHUIIC OTITHYSCKOTO JIMAIa30Ha:
1 aMm;

10 HM;

100 =HM;

1 MKM?

Kakast iiHa BOJTHBI COOTBETCTBYET HH(PAKPACHOMY H3ITYICHHUIO:

0,3 MKM;

0,6 MKM;

0,5 mxwMm;

1 MEM?

Kakasi ijiiHa BOJTHBI COOTBETCTBYET YIBTPAPHOJIECTOBON 00JaCTH CIIEKTpa:
0,3 MKM;

0,7 MxwMm;

0,9 mMxwMm;

12 MEM?

Kakoif Matepuall OTHOCUTCS K HEIPSIMO30HHBIM:

ZnSe;

GaP;

GaN;

CdS?

Kakwue mapsl MaTepralioB TO3BOJISIOT CO3aBaTh IETEPOONTONICKTPOHHBIC IIPUOOPHI:
Ge-Ge;

Si-Si;

GaAs—GaAlAs;

GaAs—GaAs?

Kakoif MexaHu3M TeHepaIiy H3ITydeHUs PEATU3yeTCsI B IOTYIIPOBOTHUKAX:
3hdEKT TEPMOITEKTPOHHON IMHUCCHH;

3¢ deKT reHepaluu EKTPOHHO-IBIPOYHBIX Nap;

ahdexT pexkoMmOuHaIINN;

b dexT dhoToroMUHECICHITNH?

Kakue marepuaibl IpUTOTHBI TS U3TOTOBJICHUS M3TYYAIOIINX IPUOOPOB:
Ge;

Si;

Cu;

GaP?

Kakue marepuaibl IpUTOTHBI TS U3TOTOBIICHUS (DOTOTIPUEMHHUKOB:

Al;

Au;

Ge;

Si?



2.6. Kakasg mupuHa 3ampemieHHoil 30Hel Eg y Marepuanos,
W3TOTOBJICHUS ONTOYICKTPOHHBIX IPHUOOPOB BUAMMOM 00JIACTH CIIEKTpA:

a) 0,1 5B;

0) 1,5 »B;

B) 3,5 9B;

T) 6 5B?

3.1.Kakoe nHanpsioxkenue npo6ost Uppos THIIMYHO U1 CBETOAUOAO0B!

a) 2 B;

0) 15 B;

B) 20 B;

T) 40 B?

3.2. Ot 4ero 3aBUCHUT YaCTOTA U3TYYCHHS CBETOIHOIA:

a) OT HaIlpsHKEHHUS,

0) OT MPSIMOTO TOKA;

B) OT IIUPUHBI 3aNPEIICHHON 30HBI,

r) 0T 00paTHOIro HaNpsHKEHUs?
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MNPUMCHACMBIX  JJId

3.3. Kakas xonctpykuuss CUJ| u3 nmpuBeneHHBIX HA CXEME OTIMYACTCs MPOCTOTOM, HO MPH
9TOM HU3KUM KO3 (DUIIMEHTOM BBIBOJIa ONTHYECKOTO M3ITYICHHUS:

a)
0)
B)
r)
1)

e)

i
7t e
L T T 9
0

a

E=N

L

A T

r hi| e

3.4. Kakue xonctpykuuu CHUJl u3 mnpuBefeHHbIX Ha cxeMe (cM. Bompoc 3.3) oTiauyarorcs
BBICOKHUM KOC)(l)(bI/IHI/IGHTOM BbIBOJIa OIITUYCCKOI'O U3JTYyYCHUA:

a)
0)
B)
r)
1)

€)

I
e?

3.4. Kakas xonctpykuuss CUJ| u3 mpuBeneHHbIX Ha cxeMe (cM. Bompoc 3.3) ymydmiaer
ArarpaMmy HaAIpaBJICHHOCTH TOPLECBOIO U3JTyUCHU !

a)
6)
B)
r)

a;
0;
B;
.

b
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1) X
e) e?
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