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1. OLIEHOYHBIE MATEPHAJIbI JIJIS1 [IPOBEJIEHI S [TPOMEXY TOYHOM
ATTECTALIMN OBYYAIOIINXCA 110 AUCHUITJIMHE (MOLYJIIO)

OueHOYHBIE MaTepuadbl — HATO COBOKYIHOCTb y4EOHO-METOJMYECKUX MaTepHalIoOB
(KOHTPOJNBHBIX 3aJaHUM, onmucaHuil (GopM U Tpolenyp), NpeAHa3HAYEHHBIX IS OLEHKHM KadyecTBa
OCBOEHUS 00YUaIOIUMUCS TaHHOW TUCITUIUIMHBI KaK YaCTH OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBl.

Ilens — OLEHUTH COOTBETCTBUE 3HAHUM, YMEHUW M YPOBHS NMPUOOPETEHHBIX KOMIIETECHIIMH,
00yJaronuxcsi neasiM U TPEOOBaHMUSIM OCHOBHOM 00Opa3oBaTENbHON MPOTPaMMBI B X0JI€ TIPOBEICHUS
TEKYILIEro KOHTPOJIA U MPOMEKYTOUHON aTTECTAIUU.

OcHoBHas 3a7a4a — 00ECIEYUTHh OIEHKY YPOBHS C(OPMHUPOBAHHOCTH OOMIEKYIbTYPHBIX W
po(heCCHOHATBHBIX KOMIETCHITUN, MTPHOOPETaeMBbIX OOYYAIOIIMMCS B COOTBETCTBHU C OJTHUMH
TpeOOBAHUSIMU.

IIK-1.1 - mpoBOOUT MOJICIMPOBAHHUE M HCCICAOBaHHUS (YHKIMOHAIBHBIX, CTaTHYECKHX,
JTUHAMUYECKUX, BPEMEHHBIX, YaCTOTHBIX XapaKTEPUCTUK MPHOOPOB, CXEM, YCTPONCTB M YCTAaHOBOK
3JEKTPOHUKHU M HAHODJIEKTPOHUKH PA3TUYHOT0 GYHKIIMOHATIBHOI'O HAa3HAYCHHUS;

[MK-2.1 - aHanu3upyeT Hay4HbIE TaHHBIC, PE3YIbTAThl IKCIIEPUMEHTOB ¥ HAOIOICHU;

[IK-2.2 - cucrematu3upyer M 0000IMaeT pe3yiabTaThl HCCICIOBAHHH IPUOOPOB, CXEM,
YCTPOWCTB M YCTAHOBOK OJJIGKTPOHMKH U HAHODJEKTPOHUKH PA3IUYHOrO (YHKIIMOHATIHHOIO
HA3HAYCHMUs], TPEICTABIISICT MaTEPHUAIIbl B BUJIC HAYYHBIX OTYETOB, TYyOIUKALIUNA, TPE3CHTALIUN.

KonTtpone 3HaHuii 0OydJarOIUXCS TPOBOAWTCS B (POpMEe TEKYIIEro KOHTPONS U
MIPOMEXKYTOUYHON aTTECTAIUH.

[Ipu oueHuBaHuu (OMpPENEIICEHUN) PE3YIbTATOB OCBOCHUSI TUCITUILUIMHBI
TPaJMIIMOHHAS cUCTeMa (3a4TE€HO, HE3aUTEHO).

INPUMCHACTCA

IMacnopT ¢poHaa OLIEHOYHBIX CPEACTB 10 AMCUUILJINHE

Ne | Ne KouTposmpyem Kon Jtan GpopMHpPOBaAHUS Bua, meroa, popma
pa3 ble pa3/iebl KOHTPOJIU- KOHTPOJIUPYeMOH OLIEHOYHOI0
n | ae (TembIl) pyemou KOMIeTeHIIMU (UM eé cpeacTBa
/| na AUCUUIIUHBI KOMIIeTeH- 4acTH)
1| (pe3yJabTarbl 0 | UM (WK eé
pasaesam) YacTH)
1|1 dusnueckue IIK-1.1, I[IK- | JIeKuHOHHEIE, AHaTUTHYECKUH
OCHOBBI 2.1, IIK-2.2 nabopaTropHble U | OTYET, OTYETBl IO
OITO3JIEKTPOHUKHU CaMOCTOSITEITbHBIC 71a00paTOpHBIM
3aHATUSL  OOydaromuxcs | paboram, FK3aMeH
B TeueHue Yy4yeOHOro
cemecTpa
2 |2 CBeToauoIbl n| IIK-1.1, IIK- | JIekiuoHHBIE, AHaTATAYECKUHT
nonynpoBogHukoB | 2.1, [1K-2.2 nabopatopHbie U | OTYET, OTYEThl 1O
bI€ Ja3epbl CaMOCTOSITENTbHBIC 71a00paTOpPHBIM
3aHATUSL  OOydaromuxcs | paboram, FK3aMeH
B TeueHue Yy4yeOHOro
cemecTpa
3 |3 ®oronpuemnuku | I[IK-1.1, TIK- | JlekuuoHHsie, AnanuTuyecKui
2.1, 1IK-2.2 nabopaTopHbie U | OTYET, OTYEThl IO
CaMOCTOSITETIbHBIC 1a00paTOpHBIM
3aHATHS OOydarouxcst | paboTam, 3K3aMeH
B TCUYCHHE YYICOHOTO




ceMecTpa
4 |4 OnrtpoHsl IIK-1.1, IIK- | JIekumoHHEIE, AHamMTHYecKui
2.1, 1IK-2.2 CaMOCTOSTEIIbHEIC OTYET, DK3aMCH
3aHATHUA OOYyYaroIIUXCst
B TEUYCHHE Yy4eOHOro
ceMecTpa
5 |5 OcCHOBEHI IIK-1.1, I[IK- | JIeKIMOHHEIE, ABaTATHYCCKUN
KBaHTOBOH 2.1, IIK-2.2 CaMOCTOSITEILHBIC OTYET, DK3aMEH
OINTUKHU 3aHATUS OOYYAFOIIMXCS
B TEYCHHE Yy4eOHOro
cemecTpa
6 |6 Hanoontnka IIK-1.1, I[IK- | JIeKIuMOHHEIE, AnanuTudyecKui
2.1, 1IK-2.2 CaMOCTOSATENILHEIC OTYET, DK3aMEH
3aHATHS  OOYYaIOIIUXCSI
B TEYEHUE Yy4eOHOro
ceMecTpa
7 |7 [TepcnextuBbt  u | IIK-1.1, [IK- | JIekiuoHHBbIE, AHamMTHYECKUN
OCHOBHEIC 2.1, 1IK-2.2 CaMOCTOSTEIIbHEIC OTYET, DK3aMCH
HaIpaBJICHUs 3aHATUS  O0YYaIOIIUXCSI
pa3BUTHUSA B TEUYCHHE Yy4eOHOro
OITORJIEKTPOHUKHU cemecrpa
i KBAHTOBOU
ONTUKH

2 ®opMBbI TEKYLIEro KOHTPOJIA

Texkymuil KOHTPOJIb YCIEBAEMOCTH ITPOBOJUTCS C LEIbIO ONPENECICHUS] CTENEHH YCBOEHUS
yueOHOro MaTepuana, CBOEBPEMEHHOTO BBISBICHHUS M YCTPAaHEHHUS HEIOCTaTKOB B IOATOTOBKE
00yJaronuXcsi 1 MPUHATHS HEOOXOJAMMBIX MEp IO COBEPIICHCTBOBAHWIO METOIUKU TPETOoJaBaHUs
yueOHON TUCIUIUIMHBI, OpraHu3aluy paboThl 00YyUaIOIIMXCs B X0/1€ YU€OHBIX 3aHATUN U OKa3aHUsI UM
VHIUBUIyaJIbHOW TTOMOILIH.

K kOHTpoOJIFO TeKyllel ycneBaeMOCTHM OTHOCSATCS NIPOBEPKAa 3HAHWM, YMEHUW M HABBIKOB
oOyJaroluxcs: Ha 3aHATHUAX, 10 pPE3yJbTaTaM BBIMOJHEHUS OOYYAIOUIUMUCS WHIAWBHIYaTbHBIX
3aJlaHUl, IPOBEPKHU KauyeCTBA KOHCIIEKTOB JIEKLIIUI U UHBIX MaTEPUAIIOB.

Texymuit KOHTPOJb MO JTUCHUTUIMHE «ONTOAIEKTPOHNUKA U KBAaHTOBAs ONTHUKA) MPOBOIAUTCS B
BHJIE TECTOBBIX ONPOCOB IO OTACIBHBIM T€MaM JUCLUILIMHBI, IPOBEPKH 3aaHUN, BBINOIHIEMBIX
CaMOCTOSITENIbHO M Ha J1a0OpaTOPHBIX U MPAKTUYECKUX 3aHATHSAX, a TaKkKe SKCIPECC-OMpPOCOB U
3alaHUi 10 JICKIMOHHBIM MaTepuajiaM U Ja0doparopHbIM paboram. YdeOHBIE MOCOOHS,
PEKOMEHIyeMbIe JJII CaMOCTOSITEIbHOM pPAa0OTBI M TIOATOTOBKM K JIAOOPATOPHBIM 3aHATHSIM
oOyuaronuxcs no qucuumminie «OnTo3JeKTPOHUKA U KBAaHTOBAsl OMTHKAY, COJAEP)KAT HEOOXOIMMBIi
TEOPETUYECKUN  MaTepHall. Pesynprarsl CaMOCTOSITENILHOM ~ paboThl  KOHTPOIUPYIOTCS
MIPENOIaBATEIIEM.

3 ®opMbI IPOMEKYTOYHOT0 KOHTPOJISI
DopMOI TPOMEKYTOUHOI'O KOHTPOJIS IO AUCLUIUIMHE SBIIAETCA 3K3aMeH. Popma npoBeIeHUs
HK3aMEHa — YCTHBIA OTBET, MO YTBEP)KJICHHBIM IK3aMEHALIMOHHBIM OuiieTam, chopMyIHpOBaHHBIM C
YUETOM cofiepKaHUs y4eOHOM TUCIUIUIMHBI.
Ilenpr0 mpoBeneHHS MPOMEKYTOYHOM aTTECTAllMU SBIETCS IPOBEpPKAa KOMIIETEHLIHM,
MPUOOPETEHHBIX CTYJIEHTOM TP OCBOEHUU TUCHUTLINHBI.




4 Onucanue nokasaresjiedl 1 KpuTepueB OLlCHNBAHUSI KOMIIETEHIIUI HA Pa3JINYHbIX
Tanax ux (popMHUPOBAHUSI, IIKAJ OLCHUBAHUS

Onenka creneHy (HOpMUPOBAHUS YKa3aHHBIX BhIIE (I1. 1) KOHTPOJIMPYEMBIX KOMIETEHIUH Yy
o0ydJaroImuxcs Ha Pa3MYHbIX dTanax uX (OPMHUPOBAHMS MPOBOAUTCS TPENOJaBaTEIEM BO BpeMs
JEKIMH, KOHCYJIbTAllMH, IPAKTUYECKUX U JA0OPATOPHBIX 3aHATHH IO LIKaJIE OLEHOK «3aYTEHO» — «HE
3auTeHo». TeKymuil KOHTpOJIb IO AWCUMIUIMHE IPOBOAUTCA B BUIE TECTOBBIX OIPOCOB IIO
OTJENIbHBIM TE€MaM JUCLUUIUIMHBI, IPOBEPKU 3aJaHMM, BBINOIHIEMBIX CaMOCTOSTEIbHO, M Ha
71a00paTOPHBIX M MPAKTUYECKUX 3aHATHSIX, a TaKKe IKCIPECC- OMPOCOB U 3aJaHUil MO JEKIIMOHHBIM
marepuaigaMm M J1abopaTopHbIM paboram. dopmupoBaHuEe y 00ydaromuxcs BO Bpems OO0ydeHHs B
CEMECTpPE YKa3aHHBIX BbIIIE KOMIIETEHLUUH Ha 3Tanax JJabOpaTOpHBIX 3aHATHI U CaMOCTOSITEbHOU
paboOTHl OLIEHHWBAETCS MO KPUTEPHUSM IIKaIbl OIEHOK - «3auT€HO» — «HE 3auTeHo». OcBoeHHe
Marepuaiga JUCLHMIUIMHBI M JOCTaTOYHO BBICOKAs CTeNeHb (OPMUPOBAHUS KOHTPOIMPYEMBIX
KOMIIETCHIIMH oOyuaronierocsi (CBOEBpEeMEHHBIE BHITIOJHEHUE M 3alllUTa OTYETOB IO J1a00paTOpHBIM
paboTaM ciyKaT) OCHOBAaHHEM JJIs JOIyCKa O0ydYaroIerocss K 3Tany NpoMeXyTOYHOW aTTeCTalluu -
9K3aMEHY.

YpoBeHb TEOPETUUECKON IOATOTOBKM CTYAEHTA OIPENEISAETCS COCTaBOM M CTENEHBIO
(dbopMHUpOBaHUsl MPUOOPETEHHBIX KOMIIETEHIMI, YCBOEHHBIX TEOPETUUYECKUX 3HAHUN M METOJO0B, a
TaKXKe€ YMEHHEM OCO3HaHHO, 3()()eKTUBHO NMPHUMEHATh UX IPU PELICHUM 33/ad IeJICHANPaBIeHHOIO
IIPUMEHEHHUS Pa3IMUHBIX TPYII MaTEpUAJIOB B AIEKTPOHHON TEXHHUKE.

ITpumensiercs geThIpexOanpHast HIKana OLIEHOK: "oTuyHO", "xopomio",
"yI0BIETBOPUTEIBHO", "HEYIOBJIETBOPUTENIBHO", UTO COOTBETCTBYET IIKaJE "KOMIIETCHIIUU CTYACHTA
HOJHOCTBIO COOTBEeTCTBYIOT TpeboBanusm PI'OC BO", "koMmmeTeHIMH CTYAEHTa COOTBETCTBYIOT
tpeboBanusiMm PI'OC BO", "koMmmereHIMH CTyIEHTa B OCHOBHOM COOTBETCTBYIOT TPEeOOBaHUSM
®I'OC BO", "koMneTeHIIMU CTyIeHTa HEe COOTBETCTBYIOT TpeboBanusm ®I'OC BO".

Llenpto mpoBeneHHs ~ MPOMEXKYTOUHOM aTTecTaluu (9K3aMeHa) SBISETCs IMpOBEpKa
O0ILEKYJIBTYPHBIX, 00IIETPO(GECCHOHABHBIX U MPO(ECCHOHATBHBIX KOMIIETCHIINH, PUOOPETEHHBIX
CTYJIEHTOM IPU U3YYEHUH TUCHUIUINHBI «ONTOAIEKTPOHUKA U KBAHTOBASI OITHKA.

OK3aMeH OpraHu3yeTcsi M OCYIIECTBISIETCsA, Kak NpaBuio, B Qopme cobeceqoBaHus.
CpenctBoM, ONpEeAesIOIUM COAEpPKaHUE COOEceloBaHUs CTYJIEHTa C 3K3aMEHATOpPOM, SIBIISIETCS
YTBEP)KJICHHBIA HSK3aMEHAIlMOHHBIN Owier,  cojepkanue kotoporo ompenensercs OIIOI u
HacToslell paboueil mporpaMMoil. DK3aMeHallMOHHBIN OMJIET BKJIOYaeT B cels, Kak MpaBuilo, JBa
BOIPOCA, KOTOPbIE OTHOCATCS K yKa3aHHBIM BBIILIE€ TEOPETUUECKUM pa3ziesiaM AUCLUIIINHBL.

OueHke Ha 3aKJIOYUTENBHOM CTaJAMM SK3aMeHa IOJBEPraloTcs YCTHBIE  OTBETHI
9K3aMEHYIOLIErocs Ha BOMPOCHI 3K3aMEHAIlMOHHOIo Omiiera, a TakXke JOMOJHHUTEIbHBIE BOMPOCHI
’K3aMEHaTopa.

[TpuMmeHstoTCs cneayonme KpUuTepuy OlleHUBaHU KOMIIETEHIIUHN (pe3yJIbTaToB):

-YpOBEHb YCBOEHHS MaTepualla, IpeayCMOTPEHHOIO IPOrpaMMOii;

-YMEHUE aHATM3UPOBATh MAaTEPUaJl, YCTAHABINBATH IPUUYNHHO-CIIEACTBEHHBIE CBSI3U;

- [IOJIHOTA, ApTYMEHTHPOBAHHOCTb, YOEKIEHHOCTh OTBETOB Ha BOIIPOCHI;

- Ka4ecTBO oTBeTa (00I111ast KOMITO3UIIHS, JIOTUHYHOCTh, YOKIECHHOCTbD, OOIIas 3P yAUIIHA);

- HCIOJB30BAaHUE JIOMOJHUTEIBHON JUTEPATyphl MPU MOATOTOBKE K 3Taly MPOMEXYTOUHOU
aTTecTaluu.

[Ipumensiercst YyeThIpex0OanpHas IKajia OLICHOK: "oTnn4HO", "xoporo",
"'y IOBJIIETBOPUTENLHO", "HEYIOBIETBOPUTEIBHO'", UTO COOTBETCTBYET IIKaJIE "KOMIIETEHLIUN CTyEHTa
MOJHOCTBIO COOTBETCTBYIOT TpeboBanusiMm ®I'OC BO", "kommeTreHIMH CTyAEHTa COOTBETCTBYIOT
tpeboBarusiMm OI'OC BO", "KOMMIETEHIIMH CTyJE€HTa B OCHOBHOM COOTBETCTBYIOT TPEOOBaHUSIM
®I'OC BO", "koMmneTeHIH CTyJJeHTa He COOTBETCTBYIOT TpeboBanusiM ®I'OC BO".

5. Onucanue moka3zarejieil M KpUTepHEeB OLEHHUBAHUS KOMIIETEHIHII HAa Pa3jIMYHBbIX
Tanax ux (popMupoBaHMs, IIKAJ OLEHUBAHUS



K olieHke ypoBHS 3HaHUW M NMPAKTUYECKUX YMEHHU U HABBIKOB PEKOMEHIYETCS MPEAbIBISATH
crenyomue oompe TpedoBaHusl.

«OTINYHO»:

TTyOOKHE ¥ TBEPAbIC 3HAHUS MPOTPAMMHOI'0 MaTeprajia MporpaMMbl  UCHUTUIMHBI, TOHUMaHUE
CYITHOCTH ¥ B3aHMOCBSI3U PACCMAaTPUBAEMBIX SIBJICHH (ITPOIIECCOB);

MOJHBIE, YETKHUE, JIOTMYECKHM IOCIEAOBATEIbHbIC, MPABUJIBHBIE OTBETHl HA IIOCTABJICHHBIC
BOIIPOCHI; YMEHHUE BBIIETATH IJTABHOE U 1€J1aTh BHIBO/IbI.

«Xopouo»:

JIOCTATOYHO TOJHBIE U TBEPIBIC 3HAHUS MPOrPAMMHOIO MarepHvaia JUCHHUIUIMHBI, IPABUIBHOE
MOHMMAaHUE CYIIHOCTH ¥ B3aMMOCBSI3U PaCCMaTPUBAEMBIX SIBJICHUH (TIPOIIECCOB);

MocJe0BaTeNbHbIE, MPAaBUJIbHbIC, KOHKPETHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJICHHBIE BOMPOCHI, CBOOOJAHOE yCTpaHEHHE 3aMEYaHUi O HEJIOCTATOYHO IOJHOM OCBEIICHUU
OTJICJIbHBIX MOJI0KEHUN MPHU MOCTAHOBKE JIOMOJIHUTEIBbHBIX BOITPOCOB.

«Y10BJIETBOPUTEIbHO»:

3HAaHUE OCHOBHOI'O IIPOrPaMMHOI0 Marepuajga JUCUUIUIMHBL, IOHUMAHUE CYIIHOCTH U
B3aUMOCBSI3M OCHOBHBIX PACCMaTPUBAEMBIX SIBJICHUH (TIPOIIECCOB):

MMOHUMaHWE CYIIHOCTH OOCYKJIa€MbIX BOMPOCOB, IIPaBUIIbHBIC, 0€3 rpyObIX OIIMOOK OTBETHI Ha
MOCTaBJICHHBIE BOMPOCHI, HECYIIIECTBEHHBIE OIIMOKKA B OTBETAX HA JOMOTHUTEIbHBIE BOIIPOCHL.

«HeynoByeTBOpUTEIbHO»:

OTCYTCTBU€ 3HAHMH 3HAUUTEIIBHOM YacTH NPOrpaMMHOIO MaTepuaiga JAUCUUIUIMHBI;
HEMPABUIBHBIN OTBET XOTS OBl Ha OJMH U3 BOMPOCOB, CYIIIECTBEHHBIE U TPyObIe OMMOKH B OTBETaX Ha
JIOMOJIHUTEIBHBIE BOIIPOCHI, HEOMIOHMMAHUE CYIIHOCTH M3JIaraéMbIX BOIPOCOB, HEYMEHHUE TPUMEHSITh
TEOPETUUECKHE 3HAHMS TMPU PEUICHUH TMPAKTUYCCKUX 3a/]ad, OTCYTCTBHE HABBIKOB B OOOCHOBAaHHUH
BBIJIBUTAEMBIX MPEATIOKEHUI U MPUHUMAEMBIX PEIICHUI.

[Tpu Tpex Bompocax B Ouiere o0Iias OleHKa BRICTABIISAETCS CIASAYIONUM 00pa30M: «OTIHIHOY,
€CJIM BCE OICHKU «OTIUYHO» WIJIM OJHA U3 HUX «XOPOIIOY»; «XOPOIIOY», €Clii He 00Jiee OAHON OIICHKH
«YIOBIIETBOPUTEIILHOY»; «YIOBIETBOPUTEIHHO», €CIH JIBE M 0OJee OIEHOK «YyIOBIETBOPUTEIHHON;
«HEYIOBIIETBOPUTEIBHO», €CIIA OJHA OLEHKA «HEYIOBJIETBOPUTEIBHO», a4 OCTaJbHbIC HE BBILIE YEM
«YJIOBJIETBOPUTEIIBHOY» WJIN JIBE OLICHKU «HEYIOBIECTBOPHUTEIBHO.

6. KpnTepnn OICHUBaAHUSA l'lpOMe)KyTO'lHOi/i arTreCTalumn

Tabauma 1 - Kputepuu orieHMBaHMs MPOMEXYTOYHON aTTeCTAIlUU

Ikaja oueHMBaAHUA KpuTepunu oueHuBaHus

«OTJINYHO» CTYJAeHT JOJIsKeH: IPOJEMOHCTPUPOBATh TIJIYOOKOE U IPOYHOE
YCBOCHHME 3HAHMM MaTepualla; HMCUEpIBIBAIOLIE, I10CIEN0BATEILHO,
IPAMOTHO M JIOTMYECKM CTPOMHO H3JIOKUTH TEOPETHUUYECKUI
MaTepHai; IpaBUIbHO (GOPMYJINPOBATh ONPENEIEHUS; YMETh ClIeNIaTh
BBIBOZBI 110 M3JIaraéMOMYy MaTepually; Oe3ylnpeyHO OTBETHTb He
TOJILKO Ha BOIPOCHI OWJIeTa, HO M Ha JIOMOJHHUTEIbHBIE BOIPOCH B
paMkax pabodel HporpaMMbl JUCHUIUIMHBI, NPOJEMOHCTPUPOBATH
YMEHUE  MpPaBUIBHO  BBINOJNHATH  NPAKTUYECKUE  3aJaHus,
IPEAYCMOTPEHHBIE IPOrPaMMOil;




«XopouIo»

CTYAEHT JOJI3KEH: IPOAEMOHCTPUPOBATH JOCTATOYHO IOTHOE 3HAHUE
Marepuaa; IpoAEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHYECKHUX
MIOHATUM; JOCTATOYHO IIOCIEAOBATEIBHO, I'PAMOTHO U JIOTHYECKHU
CTPOMHO  H3JIaraTb  MaTEpHal; yMETb CACIATh  JOCTATOYHO
00OCHOBaHHBIE BBIBOJIbI II0 M3JIara€MOMY MaTepually; OTBETUTh Ha
BCE BOIPOCHI OHJIETa; MPOJEMOHCTPUPOBATh YMEHHE IPaBHIBHO
BBIIIOJIHATH NIPAKTUYECKHUE 3aJaHUs, IPEyCMOTPEHHBIE TPOrpaMMOil,
IIPU TOM BO3MOKHO JIONYCTUTh HEMPUHLUIIHAIBHBIE OIIUOKH.

«YAOBJICTBOPHUTECJIBbHO»

CTYAEHT AO0JIKEeH: IPOJEMOHCTPUPOBATH 00IIee 3HAHUE M3Yy4aeMOro
MaTepuana; 3HaTb OCHOBHYIO PEKOMEHIYEMYIO  IpOrpaMMOoil
IUCLUUIUIMHBL Y4eOHYIO JIMTEparypy; YMeTb CTPOUTb OTBET B
COOTBETCTBHH CO CTPYKTYpPOH M3JIaraeMoro BoIpoca; Moka3arh oolee
BJIa/ICHUE MOHATUWHBIM alapaToM AWCLUILINHBL, YMETh YCTPAaHUTh
JOMYIIEHHbIE MOIPEHIHOCTH B OTBETE€ HAa TEOPETHUYECKHE BOIPOCHI
W/WIN TIpU BBIOJIHEHUU MPAKTUYECKUX 3aJaHUM MOJ PYKOBOICTBOM
npenogasarens, JubO0  (IpM  HENPAaBUIBHOM  BBIIIOJHEHUU
IIPAKTUYECKOI0 3aJaHus) 0 YKa3aHUIO INPENoAaBaTessl BbIIOIHUTH
JApyrue NpakTUYecKue 3aJaHNs TOro JK€ pasjieNna AUCHUIUIUHBL

«HEYAOBJCTBOPUTECJIBLHO»

CTABUTCH B CJIy4Yae: HE3HaHUs 3HAUYUTENbHOM YacTU MPOrPAMMHOIO
MaTepuana; HE BIAACHUA IOHATUHHBIM alllapaToM IUCLUIUIMHBI;
CYILIECTBEHHBIX OLIMOOK MpH H3JI0KEHUH Y4eOHOro MaTepuaia;
HEYMEHHS CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOH
M3JIaraéMoro BONpOCca; HEYMEHUs JieJlaTh BBIBOJBI IO H3JIaraeMoMy
Matepuany. Kak nmpaBuilo, oLleHKa «HEYJOBJIETBOPUTEIBHO)» CTABUTCS
CTyJ€HTaM, KOTOpble HE MOT'YT TMpPOJOKUTh OOydeHHEe 110
oOpazoBaTenbHON mporpamMMe 0€3 JONOJHUTENbHBIX 3aHATUH IO
COOTBETCTBYIOLIEH AucuuIuInHE ((HOPMHUpPOBaHMS U Pa3BUTHUSA
KOMIIETEHIIMM, 3aKpEIUIEHHbIX 3a JaHHOW AMcUUIIMHON). OleHka
«HEYJI0BJIETBOPUTEIBHOY» BBICTABJISIETCS TaKXKe, €CJIM CTYIACHT I0Cie
Hayaja dJK3aMEHa OTKa3ajCsi €ro cAaBaTb WM HapyLIWl IpaBHIIa
claud HK3aMeHa (CIHChIBaJl, TMOJCKa3blBal, OOMaHOM IBITAJICS
MOJIYYUTh 00JI€€ BRICOKYIO OLIEHKY M T.JI.).

7 TunoBblie KOHTPOJIbHBIC 3alaHUAA UJIU HUHbIC MaTepHuaJbl, HQOﬁXOIlI/IMBIe AJd OICHKH

3HAHUM, YMEHHWil, HABBHIKOB W (MJM) ONbITA [1eATEJbHOCTH,
(¢GopMupoBaHHs KOMIETEeHUH B Mpolecce 0CBOEHUs 00pa30BaTeJbHOI NMPOrpamMmbl (0151 6cex

8U008 NPOBOOUMBIX 3AHAMUL UIU CAMOCMOSAMENbHbIX pabom HeoOX00UMO NnpedyCMOmpems
mamepuansl 01 NPOSEPKU 3HAHULU, YMEHU U 81A0eHULl HABLIKAMU)

TunoBble 3aaHUsl B PaMKaxX CaMOCTOAITeIbHOWH PadOTBHI CTYJEHTOB [Js YKpEIUICHUS
TEOPETUYECKUX 3HAHWM, pPAa3BUTUS YMEHHUNW U HABBHIKOB,

3aKpCIVICHHBIMUA 3a I[I/ICIII/IHJII/IHOI;'I.
* [TpuaIMN pabOTHI CIeKTpOdOTOMETpA.
* XapakTepUCTUKH ONTHYECKOTO H3ITYyICHHUS.
® KOFepeHTHOCTB OIITUYCCKOT'O U3TYUCHUS.
* B3aumoielicTBrE CBETa C BEIMIECTBOM (OTPAKEHHE, MOTJIOMICHHE).
* [IpuHIMT pabOThI COMTHEYHOT'O IEMEHTA.
hd BI/I,Z[BI COJIHECYHBIX JJICMCHTOB.
* KoHcTpykunu comHeyHbIX OaTapeit.

XapaKkTepu3ymomux IJTanbl

NpeaAyYCMOTPCHHBIX KOMIICTCHIIUAMMU,



* TunnoBasg BAX cosjHe4YHOro sjieMeHTa.

* DJIEKTPOTIOMHUHECIICHITUS P-N-TIepexoa.

* UTo Takoe KaToA0IIOMUHECIICHIIHS, (POTOTIOMUHECTICHITHSI.

* Uto Takoe U3NydaTelbHbIE U 0€3bI3TyYaTelIbHbIC TePEXOIbI?

* Tunsl mepexonoB (MEK30HHBIE, C Y4ACTHEM TPUMECHBIX IIEHTPOB M SKCUTOHOB).

* [IpsiMO30HHBIE U HEMPSIMO30HHBIE MOIYTIPOBOAHUKH.

* MznyyaTenu Ha OCHOBE T€TEPOCTPYKTYP.

* [TapaMeTpbl ONTUYECKOTO U3TYUEHUS.

* [lorepu onTUUECKOro U3y4EHUs MPU BBIXOJIE BO BHEIIHIOK CPENY.

[Ipumep 3agaHusi 1 KOHTPOJBHBIX BOMPOCOB K J1a00OpaTOpHOM paboOTe, BBHITOTHAEMOMN IS
NpUOOpETeHHs U Pa3BUTHS 3HAHUM U MPAKTHUYECKUX YMEHUH, IPEAYCMOTPEHHBIX KOMITETEHIIUSMHU.

Ha60paT0pHa51 pa60Ta «HccaegoBanue CIIEKTPOB JIOMUHECHCHIIUH MOJTYIIPOBOAHUKOBBIX

CTPYKTYpP»
Onucanue MeTOAUKHU BBINOJITHEHUSA

Ha puc. 1 mnpencraBieHbl JBa HM30JUPOBAHHBIX MOJIYNPOBOJAHUKA C PA3TUYHONW IMHPUHOU
3aMpenieHHon 30Hbl Eg, MuanekTpudeckoll MPOHHUIIAEMOCThIO €, PabOTON BBIXOJA ¢ U DIEKTPOHHBIM
CPOJICTBOM Y. DIEKTPOHHOE CPOACTBO MPEJCTABISIET COO0I IHEPrui0, HEOOXOAUMYIO ISl YAaJIeHUS
AJICKTPOHA CO JTHA 30HBI TPOBOJMMOCTH 32 MPEAEIbl ACHCTBUS JTIOOBIX JUMONEH M CUIT H300paKEeHUS.
Ecnu BONMM3M MOBEPXHOCTH €CTh M3TMO 30H, TO 3JEKTPOHHOE CPOJICTBO ompenensercs paboToi mo

YAAJICHHUIO 3JICKTPOHA HECTTOCPCACTBCHHO U3-110 ITOBECPXHOCTH, d HC U3 F.Hy6I/IHBI TOJIYIIPOBOAHUKA.
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Puc. 2. Dueprernyeckas nuarpamma KPC ¢ K u 3onHO# auarpammoii | tuna (a) u |l Tuma (6)



Ha puc. 2 cxemaTnuHO MoKa3aHbl 3HEPTUH Pa3MEPHOI0 KBAaHTOBAHUS 3JIeKTpoHOB Ee B KA1 B 30HE
MPOBOJAUMOCTH M JJISl TSDKENBIX U JETKUX AbIpoK Enn u Ejn B K B BanmenTHoli 30He. UHaekc qw
orHocutcss k KS, a b — k Oomee mmpokozoHHOMY OapbepHOMY cior0. [l OlleHKH SHEpruit
u3IydarenbHbIX rnepexonoB B KA neoOxomumo 3Hate ryomHy K mis Hocurenmeit 3apsma (H3),
KOTOpasi OIpejaesseTcsl BEIWYMHOW pa3pbiBa 30HBI MPOBOAMMOCTH M BaJIGHTHOW 30HBL Jlns
OIpe/ICTICHUs] BEIUYHMH pa3phiBOB BasieHTHOW AEy m 30HBI mpoBomumoctrn AEc Bocmonmbzyemcs
MPAaBWJIOM AJIEKTPOHHOTO cpojcTBa. CorylacHO MpaBMly 3JIEKTPOHHOI'O CPOJACTBA Pa3pbIB 30HBI
MPOBOJUMOCTH MPU KOHTAKTE JIBYX PA3IMYHBIX HEHAMPSHKECHHBIX MOIYIPOBOJIHUKOB PaBEH PAa3HOCTH
3HAYEHUW CPOACTBA K JJIEKTPOHY:

AE(X,Y)= e ™(X) -2 °(y), 1)
rIe B KauecTBe MpuMepa Y W X — XapaKTEPUCTUKH COCTaBa TPOWHBIX TBEPABIX PACTBOPOB
MOJTYITPOBOTHUKOBBIX COCMHEHHM, NCITOJIb3YEMBIX JIJIsl TOJy4eHUs1 OaphepHbIX ciioeB u K.

s Tpoitabix coenuneHuit AxB1xC (o6muit annon) wian ACyDi.y (00muii KaTHOH) 3aBUCUMOCTD
IIMPUHBI 3aMPEIICHHON 30HBI SIBISIETCS KBAIPAaTHUYHOW (YHKIMEH OT COAEpKaHHUS KOMIIOHEHTOB
TBEPAOTo pacTBopa. s paccMaTprUBaeMBbIX COSAMHCHUH ITOTYIHUM:

EgM™(X)=Egac-X+Egac(1-x)-B-x(1-X),

Eq°(y)=Egac'y+Egan(1-y)-B-y(1-y), 2
rae Egac, Egec, Egac, Egap — mmpuHBI 3ampeieHHbIX 30H MOTYyNpoBOAHUKOBBEIX coeauHeHuit AC u BC,
AC u AD (mampumep, ZnS u CdS, ZnS u ZnSe u T.4.) COOTBETCTBEHHO (CM. Tabnuiy), B — mapamerp
u3ruda, XapakTepu3yIOIui HETHHEIHHYI0 3aBUCUMOCTh IITUPUHBI 3alPEIICHHON 30HBI B KPUCTAIJIE OT
cocTaBa X WJIM Y ¥ 3aBUCSIIHIA OT CBOHCTB aTOMOB, 00Pa3yIONIUX TBEPABIN pacTBOP.

[TapameTp B moxeT ObITh pacCUMTaH U3 COOTHOIICHHS

B=Ze (1—1j2(rA +1y )exp{— sa, \EJ ’ 3

8, |\, Iy

rze Ze — 3apsi/l 3aMEIIaeMOro MoHa, ao — MOCTOSHHAS KPUCTAJUIMYECKON PEIIEeTKH COOTBETCTBYIOLIETO
TPOMHOTO COCIUHEHHUS, S — IOCTOSTHHASI SKPAaHUPOBAHWUSA, IA, B — KOBAJCHTHBIC aTOMHBIC PaIHyCHI.
®opmyna (3) maer mpuOnmkeHHOe 3HauyeHHe napameTpa B. Bornee TouHble 3HaueHus mapaMerpa
n3ruda NoNIydyaroT SKCIEPUMEHTANBHBIM ITyTeM. Hanpumep, a7 pacyera IUPUHBI 3aPEIICHHON 30HBI
napamerp u3ruba B cocraBmser 0,60 3B u 0,61 3B mpu 7=300 K mis ZnxCdixS u ZnSySei.y
COOTBETCTBEHHO.

OCHOBHBIE TTapaMeTPHI MOTYITPOBOJHUKOBBIX COSAMHEHUI MPUBEICHBI B Tabmuie 1.

Tabnuua 1. OcHOBHBIE apaMeTPhl NOJYIPOBOIHUKOBBIX COETMHEHUIN

Coenunenne Ey, 0B xc, OB
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

OcTanbHBIC TapaMeTphl, KPOME IMIMPUHBI 3aPEIICHHON 30HBI, I TPEXKOMITOHEHTHBIX TBEPIBIX
pactBopoB, Hampumep ZnxCdiS, ZnSySeiy, ¢ pa3HbIM COJCpKaHHEM [MHKA X U Ccepbl Y



pacCUMTBIBAKOTCA METOJOM JIMHEHHOM WHTepnoiaanuu. Hampumep, 3JIEKTpOHHOE CpPOACTBO s
COOTBETCTBYIOLIETO TBEPJIOTO PACTBOPA MOXKET OBITh HAlZIEHO U3 CIIEIYIOLINX COOTHOIICHHN:

2M(X) = xzns -X + ycas -(1-X);

20(Y) = xzns Y + xanse -(1-y), 4)
rae 9 — 3IeKTpOHHOE CPOACTBO i Marepuana KBaHTOBOH aMbl ZnxCdixS, y° — smekTpoHHOE
CPOJICTBO AJIst MaTepuaia 6ydepHoro uiam 6apbepHoro ciost ZnSySes.y.

DHeprus U3Iy4aTebHOro Mepexoa B 0aprepHOM ci1oe OyJIeT OnpeaesIThes Kak:
Ebcl — Egb_ EpeX, (5)
rie Ep®™ sHeprus cBs3u H5KCUTOHA B GaphEPHOM CIIOE.
DHeprusi OCHOBHOI'O M3IIydaTesbHOro nepexoaa B KA nepsoro tuma:

EqwcI = quw + Ee1 +Enn1 — Eqwex- (6)
DHeprusi OCHOBHOI'O H3JTYy4aTCIIbHOI' O II€pexXoaa B K41 Broporo tuna:
EquI — quw + Ee1— EqWex, (7)

rae — Equ®™ sHeprus cBsizu skcuToHa B cios, oOpasyromem K.

ITocnenoBaTeIbHOCTH BHINOJTHEHUS PaGOThI

1. 3yunTte TeopeTHUECKyIO 4acTb paboThl.

2. BriGepere cHEKTpbl JIOMUHECICHIIMM M3 TMPUJIOKEHHS COIVIACHO BapUaHTy WM MOJIYy4UTe
CIEKTpPHI y IpernoiaBaress.

3. Omnpenenure KakoMy M3ydaTeIbHOMY Tiepexoay (B 6apbepHoM ciioe win KS) cooTBeTCTBYIOT
IIMKH Ha CIEKTpax, a TaKKe SHEPruH 3THX nepexonos (EY = 1240/) [>B]).

4. ITpoBenuTe CiIeyIONUE pacyueThl:

4.1. nns K mepBoro tuna:

a) IIMPUHBI 3alpelIeHHOW 30HBI OapbepHOro cios mo dopmyne (5) (mpu pacdere B3SATh
cnenyomue napamerpsl B = 0,6 3B; Ex™ = 20 MaB);

0) cocTaBa TBEpAOTr0 pacTBOpa OapbepHOro cinos 1o gopmyse (2);

B) IIMPUHBI 3anpenieHHoi 30ub1 K nmo popmyne (6) (mpu pacyere B3sSTh CIEAYIOLUE TapaMeTphl:
B =0,63B; Eqw™ =30 M3B; Ee1 = 50 M3B; Enn1 = 5 MaB);

T') cocTaBa TBepaoro pacteopa cios KA o popmye (2);

1) SIEKTPOHHOTO CPOACTBA AJis OaprepHoro cios u ciost K mo popmyne (4);

€) BETUYMHBI pa3pbIBa 30HBI IPOBOUMOCTH MO MPABUITY JIEKTPOHHOTO CPOJICTBA;

) BEJIMYMHBI pa3pbIBa BAJICHTHOM 30HBI, OMHUPAsCh HA CTPOCHUE 30HHOW AUAarpaMMbl CTPYKTYPHI €
K1 nepBoro tuna (puc. 3, a).

4.2. na K5 Broporo tuna:

a) IIMPHUHBI 3alPEUIeHHOM 30HBI OaphepHOro cios mo ¢opmyne (5) (nmpu pacuere B3ATh
cienyromue napametpsl: Ep™ = 20 MaB);

0) cocTaBa TBEpJIOro pacTBopa GapsepHOro cios 1o Gopmyse (2) (mpu pacdere B3ATh CICTYIOIIHNE
napameTpsl: B = 0,6 3B);

B) pas3pbiBa 30HBI NMPOBOAUMOCTH U3 (opMynbl (7) M CHEKTPOB KaTOJOIIOMHHECHEHIMU (IIPH
pacueTe B34Th cienyromue napamerpsl: Equ®™ = 30 MaB; Ee1 = 50 MaB);

I') DJIEKTPOHHOIO CpoOJICTBa uig OaphepHoro cinosi mo ¢opmyne (4) u cinos KS nmo mpasuny
AJIEKTPOHHOT'O CPOJICTBA;

1) cocTaBa TBep0ro pactBopa cios KS mo dopmyse (4);

€) IIMPHUHBI 3ampenieHHol 30HbI cios KA mo ¢opmyne (2) (mpu pacuere B3ATh cleayrolue
napametpsl: B = 0,6 3B);

’K) pa3pbiBa BAJICHTHOH 30HBI, OMHPAsACh HA CTPOCHUE 30HHOW TUarpaMmbl CTPYKTypel ¢ K1
BTOPOT'O THIIA.

5. Hapucyiite B wMmacmrabe MOJYyYEHHYI0 30HHYIO JMarpaMMy C YpPOBHSIMH pPa3MEPHOIO
KBaHTOBAHUS SJICKTPOHOB H JIBIPOK.

6. [Ipoananu3upyiite monydeHHbIE PE3YAbTATHL.
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KonTpoabHbIe BONIPOCHI
1. DnexkTpontoMuHeCHEeHLIMS p-N-TIepexoa.
2. KatogonmroMuHecIIeHIIUs, OTOTFOMHHECIICHIINS.
3. YUrto Takoe u3nydareiabHble U 0€3bI3TydaTeIbHbIC TIEPEX0IbI?
4.Turmbl mepexoaoB (MEK30HHBIE, C Y4aCTHEM MTPUMECHBIX IIEHTPOB U YKCUTOHOB).
5. IIpsitMO30HHBIE U HEMPSIMO30HHBIE MTOITYIIPOBOIHHUKH.
6. Mznydarenn Ha OCHOBE TETEPOCTPYKTYP.
7. [TapameTpbl ONTUYECKOTO U3TyUEHHUS.
8. [Torepu oNTUYECKOTO U3YUYEHUSI TIPU BBIXOJI€ BO BHEIIIHIOIO CPEY.
9. Biiustnue Temmneparypsl Ha CIEKTPBI TFOMUHECIIEHITUH.

[Ipumepsl Tem pedepaToB, BBIIOTHSAEMBIX Ui NPUOOpPETEHHS M PA3BUTHA 3HAHUA U
MPAKTUYECKUX YMEHUH, IPeAYCMOTPEHHBIX KOMIIETEHLIUSAMHU.
1. McTopus pa3BUTHS ONTOIJIEKTPOHUKA
. OnTrueckue ycTpoiicTBa 3amucu nHpopManuu
. JIazepHO-ONTHYECKOE CUUThIBAHNE UHPOPMALIUH
. Komnakr-aucku. 3anuce nuapopmanuu. Bocnpousseaenne KoMnakT-anucKka
. ONTO31EKTPOHHBIE CEHCOPHBIE MMAHETN U SKPAHBI
. Mudposeie BOCC
. Ananoroseie BOCC
. OnTHyeckoe BOJIOKHO HAa OCHOBE (DOTOHHBIX KPUCTAIIIOB
. Coznanue camo(OpMHUPYIOIIUXCS KOMIBIOTEPOB M ONTOBOJOKOHHBIX HEWPOMHTEPQEHcoB Ha
OCHOBE CMapTJIMHKOB
10. TengeHIMM MUPOBOTO Pa3BUTHS CETEN AOCTYIIA
11. Jla3epsl Ha KBAaHTOBO-pa3MepHBIX P exTax
12. /Iucrien Ha KBAaHTOBBIX TOYKaX
13. Opranunueckue cBeTouoabl. COBpeMEHHOE COCTOSHUE Pa3pabdOTOK YCTPOMCTB M CHCTEM Ha
OCHOBE OPTaHUYECKUX CBETOANO/I0B
14. VicTouHUKH cBeTa HAa OCHOBE 3(PPeKTa aBTOIMUCCUU YIIIEPOJHBIX BOJTOKOH
15. JIa3epHblil MUKPOIIPOEKTOP CO CIIMPaIbHON pa3BepTKON /11 MOOMIIBHBIX YCTPOMCTB
16. Pa3paboTKy KBAaHTOBBIX KOMIIBIOTEPOB
17. Pa3pa®oTKu B KBAaHTOBOW KpunrTorpaduu
18. IToBepXHOCTHBIE MJIa3MOHBI
19. OnTrueckue cBOWCTBa HAHOOTBEPCTUM B METAININYECKUX IIJIEHKAX
20. ConHevHbIe 3JIEMEHTHI C TeTePOonepexoiaMu
21. IlepcieKTUBBI COIHEUHOM SHEPTETUKU
22. Jlucnnen Ha OCHOBE JKUJIKUX KPUCTAJIOB

O 03N b~ W

CIucoK THIOBBIX KOHTPOJIBHBIX BOIIPOCOB JJIs1 OLCHKH YPOBHS CPOPMUPOBAHHOCTH 3HAHUH,
YMEHMU U HAaBBIKOB, IPEAYCMOTPEHHBIX KOMIIETEHIIUSAMH, 3aKPEIUIEHHBIMU 3a TUCLUIUIMHOM.
. OcHOBHBIE CBOMCTBA U TApaMETPhI ONITUYECKOTO U3ITYUEHUS.

. KorepeHTHOCTH ONTHUYECKOTI0 U3TyUYEHUS.

. Ilornomienue caera.

. @OTONPOBOIUMOCTB, (HOTO-3.11.C.

. YcuneHue u reHeparysi OTHYECKOro U3IydeHHsl.

. JlromuHecneHnus.

. I3ny4arenbHble IEPEXOABI.

. CBeToauoabl: CTPYKTypa U MPUHLUI pabOThl, MapaMeTphl U XapaKTEPUCTUKH.
. @u3MKa MONyNPOBOJAHUKOBBIX JIA3€POB.

O 00 1 O\ LN K W —
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10. H>XeKIIMOHHBIE J1a3ephl.

11. JTazepsl ¢ TETEPOreHHOM CTPYKTYPOU.

12. TTapameTpsl U XapaKTEPUCTUKHU (POTOMPUEMHHUKOB.
13. TennoBblie U HOTOHHBIE POTONPUEMHHUKH.

14. Bayrpernuit ¢oToddexT B MOTynpoOBOTHUKAX.
15. TlomynpoBOAHUKOBBIE (OTONPUEMHUKH.

16. ®oTope3ucTopsi.

17. ®oTroanosbl.

18. P-i-n poToano sl 1 JTaBUHHBIE (HOTOTUOIBI.

19. ®oTtoTpaH3UCTOPBI.

20. YcTpOoHCTBO M IPUHIMIT JEHCTBUS ONTPOHOB.

21. ITapameTpsl onronap.

22. Pe3ucTopHbI€ ONTONApHI.

23. JIuonHbIe ONTOMAPHI.

24. TpaH3UCTOPHBIE ONTOMAPHI.

25. TupucTopHbIE ONTONAPHI.

26. IlpuHnumnel paboThl COTHEUHBIX AIEMEHTOB.

27. CoylHEUHbIE AJIEMEHTHI Ha P-N-Tiepexoaax.

28. ConHeuHbIE JIEMEHTHI C TETepOnepeXogaMu.

29. KBaHTOBBIE CBOICTBA CBETA.

30. TenioBOE M3IYYEHHE U €TO OCHOBHBIC XapaKTEPHUCTHKHU.
31. 3aKOHBI TETIOBOTO U3ITYYCHHSI.

32. ®oroapdext. Bunsr pororddexra. YpaBHeHne DWHIITEHHA.
33. Dddexr Komnrona.

34. TeopeTndeckue OCHOBBI HAHOONTHKH.

35. Hanopa3mepHasi onTuyeckasi MUKPOCKOITHSL.

36. KBaHTOBBIC H3ITydaTEIH.

37. ®OTOHHBIE KPUCTAIIIBI U PE30HATOPHI.

38. IloBepXHOCTHBIE TJIA3MOHBI.

TunoBble TeCTOBBIC 3aaHUs Ul YKPEIUICHUS U IIPOBEPKH TEOPETUYECKUX 3HAHWM, Pa3BUTHS
YMGHHf/'I 1 HAaBBIKOB, IPCAYCMOTPCHHBIX KOMIICTCHIIUAMU, 3aKPCIIJICHHBIMU 34 I[HCL[HHHI/IHOﬁ.
1.1. Kakas nnvHa BOJIHBI COOTBETCTBYET BEPXHEH IPAHUIIE ONITUYECKOIO JUANa30Ha:

a) 0,1 MKM;

0) 0,5 MKM;

B) 1 mm;

T) 10 Mm?

1.2. Kakas nivHa BOJTHBI COOTBETCTBYET HM)KHEW I'PaHUIIE ONTUYECKOTO JHala3oHa:
a) 1 HM;

0) 10 aM;

B) 100 aM™;

r) 1 MxM?

1.3. Kakas aiuHa BOJIHBI COOTBETCTBYET HHPPAKPACHOMY HU3ITYUCHHIO:

a) 0,3 MKM;

0) 0,6 MKM;

B) 0,5 MKMm;

r) 1 Mmxm?

1.4. Kakas 1iviHa BOJTHBI COOTBETCTBYET yIbTPA(PHOIETOBOM 00IACTH CIIEKTpa:
a) 0,3 MKMm;

0) 0,7 MKM;
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B) 0,9 MKM;

T) 12 Mxm?

2.1. Kaxoif MaTepuan OTHOCUTCS K HETIPSIMO30HHBIM:

a) ZnSe;

0) GaP;

B) GaN;

T) Cds?

2.2.  Kaxkue mapbsl MaTepraiioB TIO3BOJISIOT CO3/IaBATh IETEPOOITOICKTP OHHBIC IIPUOOPHI:

a) Ge-Ge;

0) Si-Si;

B) GaAs-GaAlAs;

r) GaAs-GaAs?

2.3. Kaxoif MexaHW3M TeHepaliy U3IYUYeHUs PeaTu3yeTcs B TOTYIPOBOAHUKAX

a) 3 PexT TEPMOITEKTPOHHON IMUCCHH;

0) 3¢ dexT reHepanun IEKTPOHHO-ILIPOYHBIX T1ap;

B) 3 PeKT peKkoMONHALNY;

T) s dext dhoTomomuHecieHITUN?

2.4.  Kaxkue marepuanbl IPUTOIHBI Ui U3TOTOBJICHUS U3Iy4alOUX PUOOPOB:

a) Ge;

0) Si;

B) Cu;

T) GaP?

2.5. Kaxue marepuaibl MpUTOIHBI I U3TOTOBJICHHS (POTOMPUEMHUKOB:

a) Al

0) Au;

B) Ge;

r) Si?

2.6. Kakas mupuna 3ampemeHHoOW 30HBI Eg y wMarepuanoB, MNpUMEHSIEMbBIX s
W3TOTOBJICHUS OMTORJICKTPOHHBIX MPUOOPOB BUIUMOM 0OJIACTH CIIEKTpa:

a) 0,1 3B;

0) 1,59B;

B) 3,553B;

T) 6 5B?

3.1.Kakoe Hampspkenue npo60os Uppos THTUYHO 7151 CBETOIUO/IOB:

a) 2 B;

0) 15 B;

B) 20 B;

T) 40 B?

3.2, Ot 4ero 3aBUCHUT YaCTOTa U3TYyUCHHS CBETOIUOIA:

a) OT HANPSDKEHUS;

0) OT MPSAMOI0 TOKA;

B) OT IIMPUHBI 3aMPEIICHHON 30HEI;

T) OT 0OpaTHOT'O HAIIPSIKEHUS?

3.3. Kakas koHctpykunsa CH/[ u3 npuBeNeHHBIX HA CXEME OTJIMYAETCS MPOCTOTOH, HO MPH
3TOM HU3KHM KO3(PHUIIMEHTOM BBIBO/IA ONITHYECKOTO U3ITyYCHHUS

a)
0)
B)
r)
1)
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3.4. Kakue xonctpykuun CHUJ] u3 npuBeneHHbIX Ha cxeme (CM. Bompoc 3.3) OTJIMYaroTCs
BBICOKHM KO3()(DUIIMEHTOM BBIBO/IA ONITHYECKOTO U3TyICHHUS :

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

3.4. Kakas xonctpykumss CUJl w3 mpuBemeHHBIX Ha cxeMe (cMm. Bompoc 3.3) yiaydmaer
JUarpaMMy HarpaBjI€HHOCTH TOPLIEBOTO U3JTYUEHHUS:

a) a;
0) 0;
B) B;
r) T;
n oL
e) e?

@DOoH/I OIIEHOYHBIX CPEJICTB BXOJIUT B COCTAB pabodel MPOrpaMMbl TUCIUTLTHHBI « OTITOAICKTPOHUKA U
KBaHTOBas onrTuka», HampasiaeHue nmoaroroBku — 03.03.01 «[Ipukmamubie mMaTeMaTHka W (U3HKaY,
OIIOII «2neKkTpoHHKa, KBAHTOBBIE CHCTEMbI U HAHOTEXHOIOTUH Y.
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