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OreHoYHbBIE

1. OLIEHOYHBIE MATEPHAJIBI JUIS1 [TIPOBEJAEHUS [TPOMEXXYTOUYHOI
ATTECTALIMM OBYYAIOIIMXCS 10 JUCLUUTUIUHE (MOJTYJIIO)

MaTepuaibl  —

9TO

COBOKYITHOCTh

y4e0HO-METOTUYECKUX

MaTepUajIoB

(KOHTPOJILHBIX 3aJaHMM, omucaHud (GopM MU MPOUEAYp), NpeaHA3HAUCHHBIX U1 OLIEHKH KauecTBa
OCBOCHHUSA 00yYAIOIIUMUCS TAaHHON AUCIUILIMHBI KaK YaCTH OCHOBHOW 00pa3oBaTeIbHON MPOTrPAMMBI.
[lenb — OLIEHUTH COOTBETCTBUE 3HAHUM, YMEHUH U YPOBHSI INPUOOPETECHHBIX KOMIETEHIIMA,
o0yyaromuxcs IeiasM U TpeOOBaHUSAM OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMBI B XOJI€ MPOBEACHUS
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTallUu.
OcHoBHas 3a7a4a — O0ECIEUYUTh OLEHKY YPOBHS C(HOPMUPOBAHHOCTH OOMIEKYJIBTYPHBIX H
npodecCHOHANbHBIX KOMIIETEHLUH, NpUOOpeTaeMbIX OOYyYaIOIUMCS B COOTBETCTBUM C ATHUMH
TpeOOBaHUSMU.
YK-1 — cnocobeH ocymiecTBISATh KPUTUYECKUN aHadn3 MpOOJEMHBIX CUTyallMii Ha OCHOBE
CHUCTEMHOTO MO/IX0/a, BBIpA0daThIBaTh CTPATETHIO JICHCTBUIA;,
[1K-1.1 — MozmepHHU3UPYET CYIIECTBYIOIINE M BHEAPSET HOBbIE METOIbl U 00OpYyIOBaHUE IS
U3MEpEeHul mapaMeTpoB HAHOMATEPUAJIOB U HAHOCTPYKTYP;
[1K-1.2 — MoepHU3UPYET CYIIECTBYIOIINE U BHEAPSET HOBBIE MPOIECCHl U 000PYAOBaHUE IS
MOU(UKAIIH CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP;
[1K-8.1 — BBIMONHSAET AIKCHEPUMEHTANIbHBIE PAabOTHl U OCBOCHHE HOBBIX TEXHOJIOTHYECKUX

MIPOIIECCOB,;

[1K-8.2 — BBINMONHSIET 3KCIEPUMEHTAIBHBIE Pa0OThl O OCBOCHHIO HOBBIX TEXHOJIOTHYECKUX
MIPOIIECCOB, HOBBIX BUIOB 00OPYOBAHHS M TEXHOJIOTHYECKON OCHACTKH.

KonTpons

3HAHUU

IIPOMEKYTOYHOM aTTECTALUU.

[lpu oneHuBaHuu (ONPENCIICHUH) pE3yJbTATOB OCBOCHHS  JIMCUIHUILUIMHBI
TpaJUIIMOHHAs CUCTEMA (3aYTEHO, HE3aUTEHO).

00yJaronumxcs

MpOBOAUTCA B

dhopme

TCKyLICTO

KOHTPOJIA H

IMIPUMCHACTCA

HaCHOPT (l)OH}Ia OLHCHOYHBLIX CPEACTB 10 TUCHUIIJIHHE

Ne | Ne KonTtpoanpyem Kon Jrtan GopMHUPOBaHHS Bupn, meron, popma
pa3 ble pa3/ebl KOHTPOJIH- KOHTPOJIUPYeMOii OIIEHOYHOT0
n | ae (TembI) pyemMoii KOMIEeTeHIMH (MJIH eé cpeacraa
/| ma AUCUMIITUHBI KOMIIETeH- YacTH)
n (pesyabTarbl MO0 | UM (MU eé
pasnenam) 4acTH)
1|1 dusnyeckue IIK-1.1, I[IK- | JIeKIMOHHEIE, OrtueTnl 110
OCHOBBI 2.1, IK-2.2 nabopaTropHbIe U | 1a6OpaTOPHBIM
CTPYKTYpoOoOpa3oB CaMOCTOSITEIIbHBIC paboTtam, TIpe3eHTaluN
aHUs TBEPJIOTO 3aHATUS OOydYaroIuxcs | JOKJIaja, IK3aMeH
Tena B TeueHue y4eOHOro
cemecTpa
2 |2 Hanomarepumansr, | IIK-1.1, IIK- | JlekuuonHsle, OTtueTsl o
npumensiempie  B| 2.1, [IK-2.2 nabopaTropHbIe u | 1a6OpaTOpHBIM
ANEKTPOHUKE CaMOCTOSITEIIEHBIC paboTtaM, Mpe3eHTauu
3aHATHS OOydYaroImuxcs | JOKJIaja, IK3aMeH
B TeYeHHE Yy4eOHOTO
cemecTpa
3 |3 Hanoctpykrypst, | IIK-1.1, IIK- | JlekunonHsle, OTueTsl 1o
U3TOTOBJICHHbBIE 2.1, IK-2.2 nabopaTropHble U | 1a60paTOPHBIM




buznueckuMu CaMOCTOSITEJIbHbBIE paboTam, mpe3eHTaluu
METOIaMH 3aHATAS OOyYarommxcs | JOKJIaaa, dK3aMeH
B TEYEHHUE y4eOHOTO
ceMecTpa
4 |4 Jlmarnoctuka IIK-1.1, IIK- | JIekuuoHHBIE, OTueThl (0}
HaHOMAaTepHaJIoB 2.1, IK-2.2 nabopaTropHble u | 1abopaTOpHBIM
U UX CBOIICTBa CaMOCTOSITEJIbHbBIE paboTam, mpe3eHTaluu

3aHATHS OOydYaroImuxcsl | JOKJIaja, IK3aMeH
B TEYEHUE Yy4eOHOTO

cemecTpa
515 CriocoOsbl IIK-1.1, IIK- | JIeKIMOHHEIE, OrtueTnl o
yIpaBJIeHUs 2.1, IK-2.2 nabopaTropHble u | 1abopaTOpHBIM
CBOMCTBaMHU CaMOCTOSITEIIbHBIE paboTam, Ipe3eHTALMH
HAHOMAaTEPHAJIOB 3aHATAS OOyJaromuxcs | JOKJIaaa, dK3aMeH
U HAHOCTPYKTYP B TEYCHHE Y4YEOHOrO
cemecTpa

2 ®opMBbI TEKYIIEro KOHTPOJIA

Tekymuii KOHTPOIb yCIIEBAEMOCTH HPOBOAUTCA C IIEIbIO ONPEAETICHUS CTENCHH YCBOCHHS
yq66Hor0 mMarcepurajia, CBOCBPCMCHHOI'O BBIABJICHUA W YCTPAHCHUA HCIAOCTATKOB B IOAIOTOBKE
00ydJaromuxcs W NPUHATUS HEOOXOAUMBIX MEp IO COBEPIICHCTBOBAHHIO METOAMKH IIPEIOJaBaHUS
y4eOHOM TUCIUTUTMHBI, OPTaHU3aliy PaboThl 00YJAOIINUXCS B X0JI¢ YUCOHBIX 3aHITHIA U OKa3aHUS UM
VHTUBHLy aTbHOW TIOMOIIIH.

K KOHTpOdIO TeKyIled ycrieBaeMOCTH OTHOCSTCS NpPOBEpKAa 3HAHUI, YMEHHH W HAaBBIKOB
oOydJaromuXxcs: Ha 3aHATUAX, IO PE3yJIbTaTaM BBIOJHEHUS OOYYarOIMMUCS WHAWBUIYaJIbHBIX
3a)1aH1/1171, IMPOBEPKN KAa4Y€CTBAa KOHCIICKTOB J'IeKIIPIfI M MHBIX MaTCpUaJIOB.

Texyuuii KOHTPOJIb O JUCHUILUIMHE «ONTO3JIEKTPOHUKA U KBAHTOBAsI ONTHKA» MTPOBOJIUTCS B
BUJIC TCCTOBBLIX OIIPOCOB IO OTACIBHBIM TEMaM IWCHUILJIMHBI, IMPOBCPKU 3aI[aHPII>i, BBITTOJIHACMbBIX
CaMOCTOSITENIbHO M Ha Ja0OpaTOPHBIX M TNPaKTHMUECKUX 3aHATHIX, a TaKXkKe JKCIPEcc-ONpOCOB U
3aJlaHUil 10 JIEKIMOHHBIM MaTepuajgaM Hu JlabopaTopHbIM paboraM. Yd4eOHble m0COOUS,
pPEKOMEHAyEeMbIE JUIsI CaMOCTOATENbHON paboThl M TOATOTOBKM K JIAOOPAaTOPHBIM 3aHATHUAM
oOyyaromuxcs 1o AuciuruimHe «ONTo3JIeKTPOHUKA M KBAHTOBAsI ONITHKAY», COJEPKAT HEOOXOTUMBII
TeopeTHyeckuii  marepuan.  Pe3ymbTaThl  caMOCTOATENBHOM  pabOTBl  KOHTPOJIMPYIOTCS
IPENoaBaTeNeM.

3 ®opMbl IPOMEKYTOUYHOTO KOHTPOJIS
DopMoii MPOMEKYTOYHOTO KOHTPOJIS [0 AUCHHUIUIMHE SIBIsSIETCA dk3aMeH. Popma IpOoBeICHMS
9K3aMEHA — YCTHBIM OTBET, [0 YTBEP>KJIEHHBIM SK3aMEHALIMOHHBIM OuiieTaM, cpOopMyIUPOBAHHBIM C
YUETOM COZEp)KaHus y4eOHOW AUCIUTUINHBL.
[lenbto mpoBeAECHHS MPOMEXKYTOUHOM aTTECTALMU SBJSIETCS IPOBEPKA KOMIIETEHIIHM,
MPUOOPETEHHBIX CTYACHTOM P OCBOEHUH JWCUUIUIMHBIL.

4 Onucanue nNokasareJsiel ¥ KpUTepHeB OLlEHNBAHUSI KOMIIETEHIMI HA Pa3Iu4YHbIX
Tanax ux (popMUpOBaHHsA, IIKAJ OLCHHBAHUS
Onenka creneH! GOPMUPOBAHUS YKA3aHHBIX BbIIIE (1. 1) KOHTPOIUPYEMBIX KOMIIETEHIUN Y
o0yyaroImuxcs Ha pa3IMYHbIX dTanax uX (HOpPMUPOBaHMS MPOBOAUTCS NpENojaBaTesieM BO BpeMs
JEKUUH, KOHCYIbTAlMNA, TPAKTUUYECKUX U JIAOOPATOPHBIX 3aHATHH MO HIKAJIE OIIEHOK «3aYTEHO» — «HE
3a4TeHO». TeKyIMi KOHTPOJb [0 IUCLMIUIMHE IPOBOAUTCS B BUIE TECTOBBIX OIPOCOB IO
OTZEIBHBIM TE€MaM JHCLUUIUIMHBI, IPOBEPKM 33JaHHUW, BBINOJHAEMBIX CAaMOCTOSITENIBHO, M Ha



71a00paTOPHBIX U MPAKTHUECKUX 3aHATHSIX, a TAKKE SKCIPEcC- ONPOCOB U 3aaHUM MO JIEKLMOHHBIM
Matepuaiam u jaboparopHeiM paboram. DopmupoBaHUE y OOYYAIOIMIUXCS BO BpeMsi OOydYeHUS B
CEMECTPEe yKa3aHHBIX BBIIIE KOMIETEHLUUI Ha 3Tamnax jJabopaTOpHBIX 3aHATHH M CaMOCTOSTEIbHON
paboThl OIIEHMBACTCS MO KPHUTEPUSAM INKAJIbl OICHOK - «3auTE€HO» — «HE 3aureHo». OcBoeHHe
MaTepuajga JIUCLHMIUIMHBI M JOCTAaTOYHO BBICOKAs CTENEHb (OPMUPOBAHUSA KOHTPOJIUPYEMBIX
KOMIIETEHIMI 00ydJaromerocs (CBOEBPEMEHHBIE BBHIIIOJHEHHUE U 3alIUTa OTYETOB IO JTAOOPaTOPHBIM
paboTaM ciry’KaT) OCHOBaHHMEM JUIsl JIOITycKa 00ydaroIlerocs: K 3Tany HpOMEXYTOYHOW aTTecTaluu -
9K3aMEHY.

VYPpoBeHb TEOPETUYECKOH IMOArOTOBKM CTYIEHTA ONPEAEseTCs COCTAaBOM M CTENEHBIO
(dbopMHpOBaHUs MPHUOOPETEHHBIX KOMIIETCHIINH, YCBOCHHBIX TEOPETHUECKUX 3HAHUNH M METO/OB, a
TaKX€ YMEHHEM OCO3HAHHO, 3()()EeKTHBHO MPUMEHATh MX IPU PEIIECHUM 3a/ad LIeJCHANPAaBIEHHOIO
IIPUMEHEHHUSI Pa3IMYHbIX TPYIII MaTEPUATIOB B 3JIEKTPOHHOM TEXHUKE.

[Ipumensiercs YyeThIpexOanbHas IKaia OIIEHOK: "oTiu4HO", "xoporio",
"y10BIETBOPUTENIBHO", "HEYIOBIETBOPUTEIBHO", YTO COOTBETCTBYET IlIKaJIe "KOMIIETEHIIUN CTY/IEHTa
IIOJITHOCTBIO COOTBETCTBYIOT TpeboBanusiM PI'OC BO", "koMmmeTeHLHH CTYJEHTa COOTBETCTBYIOT
tpeboBanusim OI'OC BO", "kommereHIMH CTYICHTa B OCHOBHOM COOTBETCTBYIOT TpeOOBaHUSIM
OI'OC BO", "koMIieTeHIIUU CTYAEHTa He COOTBETCTBYIOT TpeboBanusiMm O@I'OC BO".

[lenpto mpoBeneHUS ~ NPOMEKYTOUHOM aTTecTaluMu (3PK3aMeHa) SABISETCS NpOBEpKa
OO0IIEKYJIBTYpPHBIX, 00LIETPO(ECCHOHAIBHBIX U MPO(GECCHOHATBHBIX KOMIETEHIUH, TPUOOPETEHHBIX
CTYJEHTOM IIPU U3YUYEHUU JUCHUIUIMHBI « ONTOANEKTPOHUKA U KBAHTOBASI OIITHKAY.

OK3aMEH OpraHu3yeTrcs M OCYILIEeCTBISeTcs, Kak HpaBuio, B Qopme cobecenoBaHus.
CpencTBoM, OIPENeNIONUM COepKaHue coOeceJOBaHUSl CTYJCHTa C HK3aMEHATOPOM, SIBISIETCS
YTBEP)KJCHHbIM SK3aMEHAlMOHHBIA Owmier,  colepxaHue kotoporo onpeaensercas OIIOII u
HacTosiel pabouell mporpaMmoi. DK3aMeHAIIMOHHBIM OWJIET BKJIIOYAEeT B ceOs, KaKk IpaBuio, JBa
BOIPOCA, KOTOPBIE OTHOCATCS K YKa3aHHBIM BBILIE TEOPETUYECKUM Pa3/ienaM AUCLHUILUINHBL.

OneHke Ha 3aKJIOUMTENBHOM CTaJMM SK3aME€Ha IOABEPraloTCs YCTHBIE  OTBETHI
HK3aMEHYIOLIErocss Ha BOMNPOCHI 3K3aMEHAI[MOHHOrO Oumiera, a TaKkKe JIOMOJHUTENbHBIE BOIPOCHI
9K3aMEHaTopa.

[TpuMeHsIOTCS Ciieayonue KpUTEPUH OLICHUBAaHUs KOMIIETEHIUH (pe3yIbTaToB):

-YpPOBEHb YCBOECHHUS MaTepuaia, peaycCMOTPEHHOIO TPOrpaMMoii;

-YMEHUE aHAJIM3UPOBATh MaTEPHAJl, yCTaHABJIMBATH IPUUYUHHO-CIIEACTBEHHBIE CBS3H;

- [IOJIHOTA, ApPTyMEHTHUPOBAHHOCTh, YOSKIEHHOCTh OTBETOB Ha BOIIPOCHI;

- Ka4ecTBO OTBeTa (001ast KOMITO3UILIMSL, JIOTUYHOCTb, YOSKIEHHOCTb, O0IIask 3Py TULIHS);

- WCIIOJIb30BAHUE JOIOJHUTEIBHON JUTEpaTyphl NMPU MOATOTOBKE K 3Tally MPOMEKYTOUYHOM
aTTeCTallUH.

[Tpumensiercs yeTblpex0asbHas HIKanza OLICHOK: "oTIM4HO", "xopormo",
"y IOBIETBOPUTENIBHO", "HEYOBIETBOPUTENBHO", YTO COOTBETCTBYET LIKAJIE "KOMIETEHIIMM CTYIEHTA
MIOJIHOCTBbIO COOTBETCTBYIOT TpeboBanusiMm OI'OC BO", "koMmneTeHIMH CTyAEHTa COOTBETCTBYIOT
tpeboBanusiMm PI'OC BO", "koMmIeTeHIMH CTyJeHTa B OCHOBHOM COOTBETCTBYIOT TpeOOBaHHIM
OI'OC BO", "koMmeTeHIINN CTyI€HTa He COOTBETCTBYIOT TpeboBanusm OI'OC BO".

5. Onucanue mnokasarejieli M KpUTepHeB OLCHUBAHMS KOMIIeTEHUMI Ha Pa3IM4YHbIX
Tanax ux (popMUpPOBaHHUSA, IIKAJ OLCHHUBAHUS

K orieHke ypoBHS 3HAaHUUN M MPAKTUYECKUX YMEHUU U HABBIKOB PEKOMEHAYETCS MPEIbSIBISTH
cienyromye oomue TpedoBaHuUs.
«OTIHYHO»:
IyOOKHE U TBEpAblE 3HAHUS MMPOTPAMMHOTO MaTepuaia MporpaMMbl  JUCITUILIMHBI, TOHUMaHHE
CYITHOCTH ¥ B3aHUMOCBSI3H PACCMATPUBAEMBIX SIBICHHI (ITPOIECCOB);



MOJIHbIe, YETKWE, JIOTMYECKU II0CJIe0BATEeIbHbIC, MPaBUWIbHBIE OTBETHl HAa IIOCTaBJICHHBIC
BOIIPOCHI; YMCHHUC BBIACIIATH INTABHOC U ACJIaTh BHIBO/BI.

«Xopouo»:

JA0CTAaTOYHO ITOJIHBIC U TBépI[BIe SHAaHUA OPOrpaMMHOI0 Marepurajia AUCHUIIINHBI, ITPABUJIBHOC
MMOHMMAaHKE CYIIHOCTU U B3aUMOCBSI3H PACCMAaTPUBAEMBIX SIBJICHUH (IIPOLIECCOB);

MMOCJICAOBATCIIBHLIC, MMPABUJIBHBIC, KOHKPCTHBIC, 663 CYHICCTBCHHBIX HETOYHOCTEH OTBETHI HA
MIOCTaBJICHHBIE BOIPOCHI, CBOOOJHOE YCTpaHEHHE 3aMEYaHHl O HEJOCTATOYHO IMOJIHOM OCBEIIEHUHU
OTACIIBbHBIX MOJIOKEHUN IIpH TOCTAHOBKC NOMMOJIHUTCIIbHBIX BOIIPOCOB.

«Y10BJIETBOPUTEIBLHO»:

3HAHUC OCHOBHOI'O TIIPpOrpaMMHOI0 Marcpuaja JUCHUIUIMHBI, ITOHUMAHUC CYHNIHOCTH U
B3aMMOCBSI3U OCHOBHBIX pacCMaTPUBAEMBbIX SIBIICHUH (TIPOLIECCOB):

NOHMMAaHHE CYITHOCTH 00CYKIaeMbIX BOIIPOCOB, MPAaBHIIbHBIC, 0€3 TPYOBIX OMIMOOK OTBETHI HA
MOCTaBIIEHHBIE BOMPOCHI, HECYIIIECTBEHHBIE OIIMOKHN B OTBETaX Ha JOMOJHUTEIbHBIE BOIIPOCHI.

«HeynoBJ1eTBOPUTEIBLHO»:

OTCYTCTBHE 3HAHMW 3HAUUTEIBHOW YACTH MIPOrpaMMHOrO MaTepuaia AUCHMILTUHBL
HCHpaBI/IJILHI)If/i OTBECT XOTA 6BI Ha OJWH U3 BOIIPOCOB, CYHICCTBCHHLIC U FPY6I)IC OoIIMOKY B OTBETAxX Ha
JIOTIOJTHUTEBHBIE BOTPOCHI, HEIOTIOHMMAaHNE CYITHOCTH U3JIaraéMbIX BOMPOCOB, HEYMEHHUE TPUMEHSITh
TCOPCTUYCCKUEC 3HAHUA HPU PCUHICHHUU IMPAKTUYCCKHUX 3ajad, OTCYTCTBHC HABLIKOB B O6OCHOBaHI/II/I
BBIIBUTAEMBIX MPEUIOKEHUIN U TPUHUMAEMBIX PEIICHUH.

[Tpu Tpex Bompocax B Ouiere 00Ias OIeHKa BBICTABIISACTCS CISAYIONUM 00pa3oM: «OTIIHIHOY,
€CIIM BCE OIICHKU «OTIMYHO» WUJIH OJHA U3 HUX «XOPOIIOY; «XOPOIIO», €ClU He Oojee 0JIHOI OICHKU
«y/IOBJIETBOPUTEILHOY»; «YIOBJICTBOPUTEIILHO», €CIIM JIBE M 00Jee OIEHOK «YAOBIECTBOPUTEIHHOY,
«HEYJOBIECTBOPUTEIBHO», €CIIM OJIHA OLEHKA «HEYJOBICTBOPUTEIILHO», & OCTAJIbHBIC HE BBIIIE YeM
«YAOOBJICTBOPHUTCIBHO» WJIN ABC OLUCHKH «HCYIOBJIICTBOPUTCIILHO).

6. Kpurepun oneHMBaHus NPOMEKYTOYHOH ATTECTALMHA

Tabnuua 1 - Kputepun orieHHBaHuUs IPOMEXYTOYHON aTTeCTalluu

IlIka/1a oeHUBAHUA Kpurtepun onenuBanus

«OTJIMYHO» CTYeHT JAOJIKeH: IPOJAEMOHCTPUPOBAaTh TJIyOOKOE U IPOYHOE
YCBOCHHE 3HAHUM MaTepualla, HCYEPIBIBAIOLLE, I10CIENI0BATEIBHO,
IPAMOTHO M JIOTMYECKHM CTPOMHO M3JI0KHUTh TEOPETUYECKUU
MaTepHal; MpaBUJIbHO (GOPMYIMPOBATH ONPEAETICHUS; YMETh CAeaTh
BBIBOJIBI 110 M3JaraéMoMy MaTepuaiy; Oe3ynpeyHO OTBETUTh HE
TOJIbKO Ha BOIPOCHI OWJIeTa, HO M Ha JIOMOJHUTENIbHBIE BONPOCH! B
pamkax paboueil mporpamMmbl JUCLUIUIMHBI;, MPOJAEMOHCTPUPOBATH
yMEHUE  IPaBUIBHO  BBINOJHATH  IPAKTUYECKHE  3aJaHus,
IPEAYCMOTPEHHBIE POTPAMMOM;

«X0pouIo» CTYEHT J0JIKeH: IIPOAEMOHCTPUPOBATh JOCTaTOYHO MOJIHOE 3HAHUE
MaTepuaia; IpoAeMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHUYECKHX
MOHATUM; JOCTATOYHO IOCJIEN0BATENIbHO, T'PAaMOTHO U JIOTUYECKU
CTpOIHO  M3JaraTh MaTepuaig; yMeTb CJelaTh  JIOCTaTOYHO
00OCHOBaHHBIE BBIBOJBI IO W3JaraeMoMy Marepuaiy; OTBETHTh Ha
BCE BOIIPOCHI OwWieTa; MPOJEMOHCTPUPOBATH YMEHHE MPABUIBHO
BBITNIOJHATD NPAKTUYECKUE 3a/1aHuUs, IPEAYCMOTPEHHBIE IIPOTPAMMO,
IIPH 3TOM BO3MOYHO JIOMTYCTUTh HEMPUHIIUIIAATIbHBIE OLIUOKY.

«YAOBJIETBOPUTEJIBbHO» | CTY/IEHT A0JIAKEH: MIPOJEMOHCTPUPOBAThH 00Iee 3HAHUE U3YYaeMOTo
MaTepuajga; 3HaTh OCHOBHYIO PEKOMEHJYeMYI0  Mporpammon




OUCLUIUIMHBL  y4eOHYIO JIMTEpaTtypy; YMeTb CTPOUTh OTBET B
COOTBETCTBHUH CO CTPYKTYpOH H3J1araéMoro BOIpoca; noka3ars oo1ee
BJIaJICHHE MOHATUIHBIM aNlapaToM AMCLUUIUIMHBI, YMETh YCTPaHHUTh
JIOTIYIIEHHbIE MOIPEUIHOCTH B OTBETE HA TEOPETUUYECKUE BOIPOCHI
W/WIN TIpU BBINOJHEHUU MPAKTUYECKUX 33aJaHUH MO0 PYKOBOJCTBOM
npenojasaTens, Jau00  (IpU  HENPaBWIBHOM  BBIIIOJIHEHUU
IIPAKTUYECKOIO 3aJaHusl) M0 YKa3aHWUIO MPErNojaBaTesis BBIIOIHUTH
Jpyrue NpaKkTU4YECKHUE 3a/laHusl TOTO e pa3jiena JUCIUILINHEIL.

«HEYAOBJIETBOPUTEIbHO» | CTABUTCH B CJIy4ae: HE3HAHUS 3HAYUTEIIBHOM 4acTH IIPOIPaMMHOIO
MaTepuaga; He BIAJACHMS NOHATUHWHBIM annapaToM JAUCLHUILIUHBL
CYLIECTBEHHBIX OIIMOOK INpU M3JIOKEHUH Y4eOHOro MaTepuaa;
HEYMEHMsI CTPOMTb OTBET B COOTBETCTBUU CO CTPYKTYypOH
M3JIaraéMOro BOIIPOCA; HEYMEHHs JeJaTh BBIBOJBI 110 U3JIaraeMOMy
Matepuany. Kak mpaBuiio, olieHKa «HEy10BIETBOPUTEIBHO)» CTaBUTCS
CTyAECHTaM, KOTOpble HE MOTrYT HpPOJODKUTH OOydYeHHEe IO
oOpa3oBarenbHOM MporpamMme 03 JIOMOJHUTENbHBIX 3aHITHH 10
COOTBETCTBYIOLIEH  aucuuivinHe ((popMuUpOBaHMS U Pa3BUTUSA
KOMIIETEHIIMM, 3aKpelyIeHHbIX 3a JaHHOM aucuuiuinHoi). OueHka
«HEYAOBJIETBOPUTEIILHO» BBICTABISETCS TAaKXKE, €CIIM CTYIEHT IOCIe
Hayajla 5K3aMeHa OTKa3aJcsi €ro cJaBaThb WJIM HapyLIWIl IpaBuHiia
clayM HK3aMeHa (CHHMChIBAJ, MOACKa3blBal, OOMAaHOM IIBITAJICS
MOJTYYUTh 00JI€€ BHICOKYIO OIICHKY H T.J.).

7 TunoBble KOHTPOJIbHbIE 3aJaHUS] WJIN HHbIe MAaTepHaJIbl, HeOOXOAUMBbIe ISl OLEHKH
3HAHMH, YMeHHI, HaBBIKOB M (WJIH) ONBITA [AeATEJbHOCTH, XAPAKTEPH3YIOIIMX 3TAlbl
(¢opmMupoBaHusI KOMIETEHIIHII B Mpolecce 0CBOeHHsI 00pa3oBaTe/IbHOIl NMPOrpamMMmbl (015 cex
8UO008 NPOBOOUMBIX 3AHAMUL UIU CAMOCMOAMENbHBIX pabom HeobXo0umMo npedycmompems
Mamepuansl 0Jis NPOGEPKU 3HAHUU, YMEHUT U 61A0EHUL HABbIKAMU)

TunoBble 3ajaHusi B paMKaxX CaMOCTOSITEJIbHOH PadOTBI CTYJAEHTOB sl YKPEIUICHMS
TEOPETUYECKUX 3HAHUI, pPa3BUTHUS YMEHUM U HaBBIKOB, MPEAYCMOTPEHHBIX KOMIIETCHIUSIMH,
3aKpEIJICHHBIMU 32 JUCLUIIIIMHOM.

* [Ipunnn paGoTsl crieKTpohOTOMETpA.

» XapaKTepUCTUKHN ONTHYECKOTO U3ITyUEHUS.

» KorepeHTHOCTh ONTHYECKOTO U3TyUYEHHUS.

* BzaumogeiicTBue cBeTa ¢ BelecTBOM (OTpaKeHHE, MOTJIOLICHHE).

* [IpuHIMD paboThI COTHEYHOTO 3JIEMEHTA.

* Buzpl COTHEUHBIX 2JIEMEHTOB.

* KoHcTpykuuu cosiHeuHbIX OaTapei.

* TunoBast BAX cOHEYHOr O DJIEMEHTA.

* DJIEKTPOJIFOMUHECLIEHIUS P-N-TIepexo/a.

* Uro Takoe KaTo10JIFOMUHECIIEHINS, (DOTOTIOMUHECIICHIIUS.

* Uto Takoe u3inydareiabHble U O€3bI31TydaTeNIbHbIE TEPEX0abl?

* Tunsl nepexo10B (MEX30HHBIE, C yYaCTHEM MPUMECHBIX LIEHTPOB M SKCUTOHOB).

* [IpssiMO30HHBIE ¥ HETIPSMO30HHBIE MOTYITPOBOIHHUKH.

* M3ny4arenu Ha OCHOBE IT'€TEPOCTPYKTYD.

* [TapameTpbl ONTHYECKOTO U3ITyUEHUSI.

* [ToTepn onTUUECKOTO U3TY4YEHMSI IPH BBIXOJIE BO BHELIHIOIO CPENLY.

[Ipumep 3a1aHMsA 1 KOHTPOJbHBIX BONPOCOB K JIaOopaTOpHOW paldoTe, BHIMOIHAEMOU IS
NpUOOPETEHUS U Pa3BUTHS 3HAHUM U NPAKTUUYECKUX YMEHUH, IPEyCMOTPEHHBIX KOMIIETEHIHSIMU.



JlaboparopHas padota «McciienoBanne CieKTPOB JJIIOMHHECHEH MU MO0JYIPOBOHHKOBbBIX

CTPYKTYP»
Onucanue MeTOAUKH BbINOJTHEHUS

Ha puc. 1 mpencraBieHbl ABa HM30JUPOBAHHBIX TMOJYNPOBOJHUKA C Pa3IUYHON IIUPUHOU
3aMpemnieHHoN 30HbI Eg, MUANEKTpUYecKOl MPOHUIIAEMOCTBIO €, pabOTON BBIXOJA ¢ U AICKTPOHHBIM
CPOJCTBOM ). DJIEKTPOHHOE CPOJCTBO IMPEACTaBIsET COOON SHEPrui0, HEOOXOAUMYIO ISl YJAJICHUs
3JIEKTPOHA CO JHA 30HBI IPOBOJIUMOCTH 3a MPEAEbl ICHCTBUS JIOOBIX TUIOIEH U CHII M300paKeHUsI.
Ecnu BOAM3M MOBEPXHOCTH €CTh U3TUO 30H, TO 3JIEKTPOHHOE CPOJICTBO Ompenensercs paboToil mo
YAJICHHUIO AJIEKTPOHA HEMOCPEICTBEHHO U3-T10/1 TOBEPXHOCTH, a HE U3 IIyOMHBI MOJTYIPOBOIHHUKA.
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Puc. 1. DHepreruyeckas nuarpaMma AByX MOJIYIIPOBOJHUKOB
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Puc. 2. Duepreruueckas nuarpamma KPC ¢ KS u 3onHO0# auarpammoii | tTuna (a) u |l Tuma (6)

Ha puc. 2 cxemaTnuHO TIOKa3aHbl JHEPTHH Pa3MEPHOTO KBAHTOBAHUS AJIEKTPOHOB Ee B KIS B 30HE
MPOBOJIMMOCTH M JIUIA TSDKENBIX M JIeTKuX AbIpok Enn m En B KA B BanenTHot 30He. UHaekc qw
orHocutcss k KSI, a b — k Oonee mupoko3oHHOMY OapbepHOMY ciOr0. Il OLIEHKH DHEPruit
M3IIydaTeNbHbIX mepexonoB B K5 HeoOxommmo 3Hath rmyOmny KA mns mocuteneir 3apsima (H3),
KOTOpasi OMpeNeNseTcss BEIWYUMHOM pa3pbiBa 30HBI MPOBOAMMOCTH M BaJeHTHOM 30HBL s
ompeJielICHUs] BEIMYMH pa3pbiBOB BaieHTHOW AEv u 30HBI mpoBoammoctu AEc Bocmosb3yemcs
MPaBUJIOM 3JIEKTPOHHOrO cpojcTBa. COIMNMACHO NpaBUILy 3JIEKTPOHHOIO CPOJICTBA Pa3pblB 30HBI
MIPOBOJIMMOCTH TIPH KOHTAKTE ABYX Pa3IMYHBIX HEHAINPSHKEHHBIX MMOJTYIPOBOJIHUKOB PaBEH Pa3HOCTH
3HAQUYEHUM CPOJICTBA K AJIEKTPOHY:

AE(xY)= 2e M(x) e °(Y), 1)
rJie B KayecTBE MpuMepa Y U X — XapaKTEPUCTHKH COCTaBa TPOWHBIX TBEPIBIX PaCTBOPOB



MOJIyIPOBOIHUKOBBIX COEIMHEHUH, UCIIONIb3YEMBbIX Ui MOJIy4eHus OapbepHbIx cioeB u KSI.
st Tpoiinbix coequHeHnit AxB1-xC (o6umit annon) mim ACyD1.y (0Ommii KaTHOH) 3aBUCHMOCTb
IIMPUHBI 3alpelIeHHON 30HbI SBISETCS KBaJApPATUUYHOM (QYHKIMEW OT coaepaHUs KOMIIOHEHTOB
TBEpAOro pactBopa. i paccMaTpruBaeMBbIX COSAMHCHHA MOy IHM:
Eg®(X)=Egacx+Egac(1-X)-B-x(1-X),

Eq’(Y)=Egacy+Egan(1-y)-By(1-Y), )
rae Egac, Egec, Egac, Egap — mmpuHbI 3anpenieHHbIX 30H MOIYIPOBOAHUKOBBIX coeanHenuit AC u BC,
AC u AD (mampumep, ZnS u CdS, ZnS u ZnSe u T.1.) COOTBETCTBEHHO (cM. Tabnuity), B — mapamerp
n3ruba, XxapakTepu3yroluid HeIMHEHHYI0 3aBUCMMOCTD IIMPHHBI 3aIIPELICHHON 30HbI B KpUCTaJIIE OT
COCTaBa X WJIM Y U 3aBUCSIINN OT CBOWCTB aTOMOB, 00pa3yrOIIUX TBEPABIA PacTBOP.

[Tapametp B MoxeT ObITH pacCUMTaH U3 COOTHOIICHUS

2
_ L (1—1j (r,+r, )exp(— sa, ‘@J ’ ®3)
8rey |\ ry Ty 8

rjae Ze — 3apsiji 3aMEIIaeMoro MOoHa, 8o — MOCTOSIHHAS KPUCTANTMYECKON PEIIETKA COOTBETCTBYIOIIETO
TPOWHOTO COEAMHEHHUS, S — MOCTOSIHHAs SKPAaHUPOBAHUS, I, B — KOBAJCHTHBIE aTOMHBIC PaIUyCHI.
®opmyna (3) maer npubnuxkeHHOE 3HaueHUE mapameTrpa B. boiiee TouHble 3HAUYeHUS TapameTpa
n3rubda noixy4yaroT SKCIepUMEHTAIBHBIM MyTeM. Hanpumep, /uig pacuera MMPUHBI 3alPEIICHHON 30HbI
napamerp usruba B coctaBmser 0,60 3B u 0,61 3B mpu 7=300 K mis ZnxCdixS u ZnSySei.y
COOTBETCTBEHHO.

OcHOBHBIE TTApaMETPHI MOTYITPOBOTHUKOBBIX COSAMHCHUIA TPUBEICHBI B Ta0mMIe 1.

Tabnuma 1. OcHOBHBIE TapaMeTphl MOJTYIPOBOAHUKOBBIX COSTMHEHUN

Coenunenue Eq, 5B Xc, 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

OcTtanpHble MapamMeTphl, KPOME LMIUPUHBI 3aMPEIICHHON 30HBI, A1 TPEXKOMIIOHEHTHBIX TBEPIBIX
pactBopoB, Hampumep ZnxCdixS, ZnSySeiy, ¢ pasHbIM colep)KaHUEM IIMHKa X H Cepbl Y
PaCCUMTHIBAIOTCS METOJIOM JIMHEHHOW WHTepnoisiuu. Hampumep, SJIEKTPOHHOE CpPOJCTBO s
COOTBETCTBYIOIIETO TBEPJIOTO PACTBOPA MOKET OBITh HAHJICHO U3 CIIEAYIONINX COOTHOIICHHIA:

2M(X) = yzns -X + xcas -(1-X);

K0(Y) = xzos Y + yznse *(17y), 4
rae ™ — aIeKTPOHHOE CPOJICTBO IS MaTepuana KBaHTOBOH sMbl ZnxCdixS, x° — amexrponHOE
CPOJICTBO /I MaTepraia 0ypepHOTo win 6apbepHOTo Ciiosi ZnSySer.y.

DHeprust U3My4yaTeabHOro rnepexo/ia B 0apbepHOM ciioe OyIeT OnpeaensThes Kak:

Ebcl = Egbf Ebex, (5)
rae Ex®™ sHeprus cBsi3u SKCHTOHA B OaphEPHOM CIIOE.

DHeprusi OCHOBHOTO M3JTy4aTesbHOro nepexoaa B KA mepsoro Tuma:

EqwCI = E¢%" + Ee1 +Enn1 — Eqw™. (6)

DHeprusi OCHOBHOTO M3JTy4aTebHOTo nepexoaa B KA Broporo tumna:



Eqwcl —= quw + Eep— Eqwex’ (7)
rae — Eqw®™ sHeprust cBsi3u 3KcuTOHA B €01, 0Opasyromem K.

ITocsienoBaTeIbHOCTH BBINOJHEHUSI PA0OTHI

1. U3yunte TeopeTH4ecKyro 4acTb paboThlI.

2. Bribepere CHEKTphl JIOMHHECHEHIIMA W3 MPUIOKEHHUS COIVIACHO BapHaHTY WM MOIY4YHUTE
CHEKTpHI Y MpernoaBaTels.

3. Onpenenure KakoMy U3TydaTelIbHOMY Tiepexony (B 6apbepHoM cioe uinu KS) coorBeTcTBYIOT
IIUKH Ha CIIEKTPaX, a TAKKe SHEPIHH THX mepexonos (ES = 1240/4 [3B]).

4. ITpoBeuTe CIenyIOINE PACUETHI:

4.1. nnsa KA mepBoro tuna:

a) UIMPUHBI 3aMpelIeHHON 30HBI OapbepHOro cios 1o dopmyne (5) (mpu pacuere B3ATh
crnenyrorre mapameTpsl B = 0,6 3B; Ep®™ = 20 m3B);

0) cocraBa TBEpIOTO pacTBOpa GapbepHOro cjos 1Mo Gopmyde (2);

B) IIMPUHBI 3anpenieHHoi 30ub1 K5 no dopmyne (6) (mpu pacyere B3sAThH ClEAYIOIINE TaPAMETPHIL:
B =0,69B; Eqw®* = 30 M3B; Ee1 = 50 M3B; Enn1 = 5 MaB);

I') cocTaBa TBepaoro pacteopa ciosa K5 o dopmyne (2);

1) JIEKTPOHHOTO CPOJCTBA it OaphepHoro cios u cios K nmo hopmyne (4);

€) BETMYHMHBI pa3pbiBa 30HBI MPOBOJIUMOCTH IO MPABUITY AJIEKTPOHHOTO CPOACTBA;

K) BEJIMYMHBI pa3pbIBa BAJICHTHOH 30HBI, OMTUPAsCh HA CTPOCHUE 30HHOM JHAarpaMMbl CTPYKTYPBHI C
KA1 nepBoro tuna (puc. 3, a).

4.2. Nns K5 Broporo tumna:

a) UIMPUHBI 3alpelieHHON 30HbI OapbepHOro cios mo dopmyne (5) (mpu pacuere B3ATh
crenyromne napamerpsl: En™ = 20 maB);

0) cocTaBa TBEpAOIro pacTBopa 6aprepHOro cios mo gopmyie (2) (mpu pacyere B3sATh ClEAYIOIINE
napametpsl: B = 0,6 3B);

B) paspbiBa 30HBI MPOBOAMMOCTH u3 (popmynsl (7) U CIEKTPOB KaTOJOTIOMUHECHEHINH (TIpu
pacdere B3sTh clieayromue mapaMmeTpsl: Eqw®™ = 30 MaB; Ee1 = 50 MaB);

I') JIEKTPOHHOIO CpojcTBa Uil GapbepHoro cios no ¢opmyine (4) u cinos KS nmo npasumiry
AJIEKTPOHHOTO CPOJICTBA;

1) cocTaBa TBeporo pactaopa ciost KA no ¢popmyie (4);

€) LIMPUHBI 3anperieHHoil 30Hbl ciost KA mo dopmyne (2) (mpu pacuere B3ATh ClEQYHOIINE
napametpsl: B = 0,6 3B);

) pa3pblBa BaJCHTHOH 30HBI, ONMPAsCh HAa CTPOEHUE 30HHOM AMarpaMMbl CTpYKTypbl ¢ K
BTOPOTO THIIA.

5. Hapucyiite B MacmTabe NOJYyYEHHYIO 30HHYIO JHarpaMMmy C YPOBHSIMH pa3MepHOIo
KBaHTOBAHUS AJIEKTPOHOB U JIBIPOK.

6. [Ipoananu3upyiTe MONy4eHHbIE PE3yIbTATHI.

KoHTpoJibHBbIE BONIPOCHI
1. DaexTpoMrOMUHECIICHIIHS P-N-TIepexoa.
2. KaronomomunaecteHmus, GoTOTIOMUHECIICHITHS.
3. Urto Takoe u3nyuaTelbHbIe U Oe3bI3TydaTeIbHbIe IEPEX 0 IbI?
4. Tunsl iepexo10B (MEXK30HHBIC, C Y9aCTUEM NMPUMECHBIX IIEHTPOB U SKCUTOHOB).
5. IIpsiMO30HHBIE U HENPSIMO30HHBIE MOITYIIPOBOIHUKH.
6. M3myyaTen Ha OCHOBE TeTEPOCTPYKTYP.
7. [TapaMeTphl ONTUYECKOTO U3ITYUYEHUSI.
8. [loTepn ONTUYECKOTO U3IIyYEHUS TP BBIXO/I€ BO BHELIHIOIO CPEy.
9. Biustaue Temneparypsl Ha CIIEKTPhI JIIOMUHECIICHIIUH.
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[Ipumepsl Tem pedepaToB, BBINOIHAEMBIX Ji MPUOOPETEHUS U Pa3BUTHS 3HAHUM H
IIPAKTUYECKUX YMEHUMN, IPEYCMOTPEHHBIX KOMIIETEHIIUSIMH.
1. UcTopus pa3BUTHS ONTOSJIEKTPOHUKU
. OnTryeckue ycTpoicTBa 3arucu HHGHOpMaIH
. JIazepHO-ONTHYECKOE CUUThIBAaHNE UH(POPMALIHH
. Kommakr-aucku. 3anuce nnpopmanmu. BocrponsseaeHrne KOMIAKT-I1CKa
. ONTO27EKTPOHHBIE CEHCOPHBIE TAHENIN U IKPAHBI
. Hudpossie BOCC
. Ananoroseie BOCC
. OnTryeckoe BOJIOKHO Ha OCHOBE (DOTOHHBIX KPUCTAJIOB
9. Co3nanue caMO(pOpPMUPYIOLIUXCS KOMIIBIOTEPOB U ONTOBOJIOKOHHBIX HelipouHTepdelicoB Ha
OCHOBE CMapTIMHKOB
10. TenaeHIIMM MUPOBOIO Pa3BUTHS CETEH AOCTyNa
11. Jlazepsl Ha KBaHTOBO-pa3MepHBIX 3 dexrax
12. JIucrien Ha KBaHTOBBIX TOUKaX
13. Opranuueckue cBeTono/bl. COBpEMEHHOE COCTOSIHME pa3pabOTOK YCTPOICTB M CUCTEM Ha
OCHOBE OPTaHUYECKUX CBETOAHOIOB
14. UcTounnky cBeTa Ha 0CHOBE (P (eKTa aBTOIMUCCHH YTIEPOTHBIX BOJIOKOH
15. JIazepHbIii MUKPOIIPOESKTOP CO CIUPATHHON pa3BEPTKON 111 MOOUIIBHBIX YCTPONCTB
16. Pa3paboTKy KBAaHTOBBIX KOMITBIOTEPOB
17. Pa3paboTKu B KBaHTOBOM KpUnTorpaduu
18. [ToBepXHOCTHBIE TUIA3MOHBI
19. OnTryeckre cBONWCTBA HAHOOTBEPCTUI B METAIUNIMYECKUX TIJICHKAX
20. CoHEeYHBIE IEMEHTHI C TeTePONepex01aMu
21. IlepcrieKTUBBI COTHEYHOM SHEPTETUKU
22. lucrien Ha OCHOBE KUJIKUX KPUCTAIIOB

O JON n K~ WD

Cnucok THNOBBIX KOHTPOJIbHBIX BONPOCOB ISl OLIEHKU YPOBHS C()OPMHUPOBAHHOCTH 3HAHUI,
YMEHMH U HaBBIKOB, IIPELYCMOTPEHHBIX KOMIIETEHIIUSIMH, 3aKPEIUIEHHBIMU 32 IUCLHUIUIMHOM.
. OcHOBHBIE CBOMCTBA U apaMETPbl ONITUYECKOTO U3ITyUECHHUS.

. KorepeHTHOCTh ONTUYECKOTO U3ITyYEHHUS.

. [lornomenwue cpera.

. @OTONPOBOAUMOCTE, (POTO-3.11.C.

. YcuneHue u resepanys ONTHYECKOro U3IyYeHUsl.

. JromuHeceHIUA.

. U3myuaTenbHble Iepexoibl.

. CBeTOIMO/IBI: CTPYKTYpPA U MPUHIIUIT PAOOTHI, TAPAMETPhI U XapaKTEePUCTUKH.
. ®u3KKa MoIynpoOBOAHUKOBBIX JIA3€POB.

. IHXEKIMOHHBIE JIa3epBhl.

. JIazepsl ¢ reTepOreHHON CTPYKTYPOU.

. [TapameTpsl U XapakTepUCTUKU (POTONPHEMHUKOB.
. TeruoBbie 1 (OTOHHBIE (POTONPUEMHUKH.

. Buytpennuit poro3ddekt B moaynpoBo HUKAX.

. [lonmynpoBoAHUKOBBIE POTONMPUEMHUKH.

. ©OTOPE3UCTOPHI.

. ©oTOINOIEI.

. P-i-n doToamomap! u 1aBUHHBIE (HOTOIUOIBI.

. @OTOTPaH3UCTOPHI.

. YCTpOWCTBO U MPUHIMUIT JEHCTBUS ONTPOHOB.

. [lapameTpsl onTomnap.

O 00 1N DN K W —

NN — == = = = = = = =
— O 00NN DA W —=O
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22. Pe3ucTopHbBIE ONTOIAPHI.

23. JlnoHbIE ONTONAPBI.

24. TpaH3UCTOPHBIE ONTOMAPHI.

25. TupucTtopHsle onTonapsl.

26. [IpuHIUIIBI paOOTHI COTHEUHBIX 3JIEMEHTOB.

27. CosHe4HbIE 3JIEMEHTBI Ha P-N-IIEpEeX01ax.

28. ConHEeYHbIE 3JIEMEHTHI C FETEPOIIEPEXOJAMU.

29. KBaHTOBBIEC CBOIICTBA CBETA.

30. TernoBoe U3MyYEHUE U €r0 OCHOBHBIE XapaKTEPUCTHKHU.
31. 3aKOHBI TEIIOBOTO U3ITy4YEHHUS.

32. ®otorpdext. Bunbr pororddekra. YpaBuenue DWHIITEHHA.
33. Db dexr Kommnrona.

34. TeopeTnyeckue OCHOBBI HAHOOIITUKH.

35. Hanopa3mepHasi onTruecKasi MUKPOCKOITHSI.

36. KBaHTOBBIC U3TyUYaTEIH.

37. ®OTOHHBIE KPUCTAJIIBI U PE30HATOPHI.

38. [ToBepXHOCTHBIE TUIA3MOHBI.

TunoBble TeCTOBbIE 3adaHuA IJId YKPCIUICHUA U IIPOBEPKU TECOPETHUCCKUX 3HaHHI>i, Pa3BUTHA
YMGHI/If/'I M HaBBIKOB, IPCAYCMOTPCHHBIX KOMIICTCHIIHUAMM, 3aKPCIIJICHHBIMUA 34 I[PICIII/IH.HPIHOﬁ.
1.1. Kakas AJINHAa BOJIHBI COOTBECTCTBYCT BerHeﬁ I'paHUIC OIITHUYCCKOI'O Jralla30Ha:

a) 0,1 mMxwMm;

0) 0,5 MKM;

B) 1 mm;

T) 10 mm?

1.2. Kakas quHa BOJHBI COOTBETCTBYET HMKHEH IPaHUIIC ONITHYECKOTO THaIa3oHa:
a) 1 HM;

0) 10 aM™;

B) 100 aM™;

T) 1 MKM?

1.3. Kakas anmuHa BOJHBI COOTBETCTBYET HH(PAKPACHOMY H3ITYUECHHIO:

a) 0,3 MKM;

0) 0,6 MKM;

B) 0,5 MKM;

T) 1 MmxMm?

1.4. Kakas jyiHa BOJIHBI COOTBETCTBYET yJIbTPadUOIETOBON 00JIaCTH CIIEKTpA:
a) 0,3 MKM;

0) 0,7 MKM;

B) 0,9 mxwM;

T) 12 Mm?

2.1. Kakoit MmaTepuasl OTHOCUTCS K HETPSMO30HHBIM:

a) ZnSe;

0) GaP;

B) GaN;

T) CdSs?

2.2.  Kakxwue mapbl MaTepraioB MO3BOJIIOT CO3/IaBaTh I'ETEPOONTONICKTPOHHBIE TIPUOOPHI:
a) Ge-Ge;

0) Si-Si;

B) GaAs-GaAlAs;
r) GaAs-GaAs?
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2.3. Kakoit MexaHu3M reHepalui U3Iy4eHUs pealu3yeTcs B MOIYIPOBOIHUKAX:

a) 3¢ (HeKT TepMOITEKTPOHHON IMUCCHH,

0) 3¢ dexT reHepanuu IEKTPOHHO-IBIPOYHBIX Tap;

B) 3¢ ekt peKkoMOUHAIINY;

T) addext hoTomomunectieHun?

2.4.  Kakue marepuaibl IPUTOAHBI JUI U3TOTOBICHUS U3TYYaIOLUMX IPUOOPOB:

a) Ge;

0) Si;

B) Cu;

r) GaP?

2.5. Kakue maTepuanbl IPUTOIHBI ISl U3TOTOBIEHUS! (OTONPUEMHUKOB:

a) Al

0) Au;

B) Ge;

r) Si?

2.6. Kakas mmpuHa 3ampemeHHod 30HB Eg y MaTepuanoB, NPUMEHSEMBIX IS
W3TOTOBJICHHS ONTORJIEKTPOHHBIX MPUOOPOB BUINMOM 00JIaCTH CHEKTpA:

a) 0,1 3B;

0) 1,59B;

B) 3,53B;

T) 6 5B?

3.1.Kakoe nanpspxenue npo0ost Unpos TUITMYHO AJI1 CBETOUO/IOB:

a) 2 B;

0) 15 B;

B) 20 B;

r) 40 B?

3.2. Ot yero 3aBUCHUT YaCTOTa U3ITyUYEHHUS] CBETOIMO IA:

a) OT HaIPSDKEHUS;

0) OT IPSMOTO TOKa,

B) OT IIMPHHBI 3aNpenieHHOH 30HHI,

r) 0T 00paTHOTO HANIPSKEHUS?

3.3. Kakas xonctpykuust CUJ| u3 npuBeACHHBIX Ha CXEME OTJIMYAETCS MPOCTOTOM, HO TIPH
ATOM HU3KUM K03()PHUIIMEHTOM BBIBOAA ONTHUYECKOTO U3TyUEHUS:

a)
0)
B)
r)
1)
e)
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3.4. Kakue xonctpykuuu CUJl w3 mpuBeneHHBIX Ha cxeMe (CM. Bompoc 3.3) OTIMYArOTCS
BBICOKMM KO3()(PHUIIMEHTOM BBIBOAA ONTHYCCKOTO U3ITyUCHUSI:

a) a;
0) 0;
B) B;
r) r;
1) 1
e) e?

3.4. Kakas xonctpykiuss CUJ] u3 mpuBeneHHbIX Ha cxeme (cM. Bompoc 3.3) yiydlnaer
JUarpaMMy HarpaBJI€HHOCTH TOPIEBOTO U3ITYYCHHUS:

a) a;
0) 0;
B) B;
r) r;
n L
e) e?

@OHJ OLIEHOYHBIX CPEICTB BXOIUT B cocTaB pabodueil MporpaMMbl JAUCHUTIIMHBI
«OnTOANEKTPOHMKA U KBAHTOBAsl ONTHKAy, HampasiaeHue moaroroBku — 11.03.04 «BnexktpoHuka u
HaHoAneKTpoHukKay, OIIOIT « MUKpO- U HAHOZJIEKTPOHUKAY.

CocraBuiia
JOTICHT KadeIpbl
MHKpPO- WU HAHODJIEKTPOHUKHU Pri6una H.B.

3aB. kadeapoii

MI/IKpO' nu HaHOBHeKTpOHI/IKI/I,
1.¢.-M.H., TOIIEHT JIutBunos B.T.

OnepaTtop 30 000 "KomnaHus "TeH3op" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

COrNTIACOBAHO ®reoy BO "PrPTY", PFPTY, JIuTBMHOB Bnagummp 15.07.25 15:39 (MSK) MpocTas noanucb
leoprueBuy, 3aBeaytowmii kadeaport MH3J1




