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

OneHouHble MaTepualbl — O3TO COBOKYIHOCTh y4eOHO-METOJUYECKHX  MaTepUaJIOB
(KOHTPOJIBHBIX 3aJlaHui, onmucaHuil (GopM M mporenyp), NpeAHAa3HAYEHHBIX JUIsl OLIEHKU KauecTBa
OCBOCHHUSA 00yYAIOIIUMUCS TAaHHON AUCIUILIMHBI KaK YaCTH OCHOBHOW 00pa3oBaTeIbHON MPOTrPAMMBI.

Ilenb — OLIEHUTH COOTBETCTBHE 3HAHWH, YMEHUH U ypOBHs NMPUOOPETEHHBIX KOMIIETCHLUH,
o0yyaromuxcs HeisM U TpeOOBaHUAM OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl B X0J1€ TPOBEICHUS
TEKYILEro KOHTPOJIS U MPOMEXKYTOUHOHN aTTeCTallUH.

OcHoBHas 3a7a4a — O0ECIEUYUTh OLEHKY YPOBHS C(HOPMUPOBAHHOCTH OOMIEKYJIBTYPHBIX H
npoEeCCHOHATBHBIX KOMIIETCHIIMH, MPUOOpeTaeMbIX OOydaroUMMcs B COOTBETCTBUU C 3THUMHU
TpeOOBaHUSMU.

[1K-1.1 - npoBOOUT MOJAEIMPOBAHUE M HCCIENOBaHUS (YHKIMOHAJIBHBIX, CTATUYECKUX,
TMHAMUYECKHUX, BPEMEHHBIX, YaCTOTHBIX XapaKTEPUCTHK MPUOOPOB, CXEM, YCTPOWCTB M YCTAaHOBOK
3JIEKTPOHUKHU Y HAHONIEKTPOHUKH PA3IMYHOr0 (PyHKIIMOHAIBHOIO Ha3HAUCHMS,;

[1K-2.1 - ananu3upyeT Hay4HbIC JaHHBIC, PE3YJIbTAThl SKCIIEPUMEHTOB U HAOIIOICHHIA;

[IK-2.2 - cucrematusupyer W 0000maeT pe3yJabTaThl HCCICAOBAHUK NPUOOPOB, CXEM,
YCTPOWCTB M YCTAaHOBOK OJJIEKTPOHUKH ¥ HAHODJEKTPOHHUKH PA3IMYHOTO (HYHKIIHOHAIBHOTO
Ha3HA4YEHUs, [IPEJICTABIAET MaTepHalibl B BUEC HAYYHBIX OTYETOB, MyOIMKAIMMA, Tpe3eHTalni.

Kontpons 3HaHmii oOydarommxcsi TPOBOAUTCA B (opMe TEKymero KOHTPOIS H
IIPOMEKYTOUHOM aTTECTALUH.

[lpu onenuBanuu (ONpENENCHUH) pE3YIbTATOB OCBOCHHS JAUCHUIUIMHBI
TpaJULMOHHAs CUCTEMA (3aUTEHO, HE3aUTEHO).

MIPUMCHACTCA

IMacmopT ()oHIa OLEHOYHBIX CPEACTB 0 AMCUHUILINHE

Ne | Ne KouTposmpyem Kon Jrtan ¢popMUpOBaHHUS Bup, meron, popma

pa3 ble pa3aesibl KOHTPOJIU- KOHTPOJIUPYeMOii OLICHOYHOI0

n | ae (Tembl) pyemoi KOMIeTeHIMH (UIH eé cpencrsa

[ | na AUCHUILTUHBI KOMIIeTeH- YacTu)

Il (pe3yabrarbl M0 | uMU (WM eé

pasaesiam) 4acTu)

1 |1 dusznka IIK-1.1, I[IK- | JIekiuoHHEIE, AHamuTHYeCKUM
ontoiekTporubIX | 2.1, T1K-2.2 MPaKTUYECKHE, OTYET, OTYETHl IO
npubopoB nabopaTropHbIe U | 1abopaTOpHBIM

CaMOCTOSITEJIbHbBIE paboTam, Ipe3eHTaluu
3aHATUA OOyYarommxcs | JA0KJIajaa, IK3aMeH

B TeYeHHUE Yy4eOHOTO

cemecTpa

2 |2 [Ipumenenue IIK-1.1, I[IK- | JIeKIIMOHHEIE, AHaIUTHYECKUI
ceeronuonoB  u| 2.1,1IK-2.2 MPAKTHYECKHE, OTYeT, OTYETHl 1O
MOJIyIPOBOJIHUKOB naboparopHbie u | 1abopaTOpHBIM
BIX JIa3€pOB CaMOCTOSITEJIbHBIE paboTam, mpe3eHTaINH

3aHATHA OOyYaroumMxcs | JA0KJaaa, IK3aMeH
B TeueHue Yy4eOHOTO
cemecTpa

3 |3 IIpumenenue IIK-1.1, I[IK- | JIeKIMOHHEIE, AHamuTHYeCKUH

doronpuemnankos | 2.1, [TK-2.2 MPaKTUYECKHE, OTYeT, OTYETHl IO
nabopaTropHbIe u | 1abopaTOpHBIM
CaMOCTOSITEJIbHbBIE paboTam, pe3eHTalku




3aHATHA OOyYaromMxcs | J0KJIajaa, 3K3aMeH
B TeueHue Yy4eOHOTO
cemecTpa
[Ipumenenue IIK-1.1, I[IK- | JIeKIMOHHEIE, AHamuTHyecKui
ONTPOHOB 2.1, IIK-2.2 MPaKTUYECKUE U | OTYET, MPE3CHTALUU
CaMOCTOSITEIIbHbIC JIOKJIa/1a, SK3aMeH
3aHATUA O0yYaroUIMXCs
B TeUeHHUe Yy4eOHOTO
cemecTpa
5 |5 [Ipumenenue IIK-1.1, I[IK- | JIeKIMOHHEIE, AHamuTHyecKui
JIPyTHUX 2.1, IIK-2.2 MPaKTUYECKUE U | OTYET, MPE3CHTALUU
ONTO3JIEKTPOHHBI CaMOCTOSITEeIIbHbIC JIOKJIaja, 9K3aMeH
X IpuOOpOB 3aHATUA O0YyYarOUINXCS
B TeUeHUE Yy4eOHOTO
cemecTpa
6 |6 [Tpubopsr s | TIK-1.1, [IK- | JlekuuonHsle, AHaATUTAYECKUIA
HAHOONTHKHU 2.1, 1IK-2.2 MIPaKTHYECKHE U | OTYET, Mpe3cHTALNU
CaMOCTOSITEIIbHBIC JIOKJIaa, 9K3aMeH
3aHATUA O0YyYaroUINXCs
B TeUeHUE Yy4eOHOTO
cemecTpa
7 |7 IlepcnexktuBel  u | IIK-1.1, [IK- | JlekiiuoHHbIe, AHanuTuyeckui
OCHOBHBIE 2.1, IK-2.2 IIPAKTHYECKUE U | OTYET, Mpe3CHTALUU
HaIpaBIICHUS CaMOCTOSITEJIbHbBIE JOKJIa1a, 9K3aMeH
pa3BHUTHSA 3aHATUSL  00YyYaOIIUXCS
OTITORJIEKTPOHHUKHU B TeueHue Yy4eOHOTro
51 KBaHTOBOM cemecTpa
ONTHKHU

2 ®opMbI TeKYLIEro KOHTPOJIsI

Tekymuil KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C LEJIbI0 OMPEACICHUS CTENEHU YCBOCHHS
y4eOHOro MaTepuana, CBOEBPEMEHHOTO BBISBICHHS M YCTpaHEHUS HEIOCTaTKOB B IOATOTOBKE
0o0yJaronuxcsi U MPUHSTHS HEOOXOAMMBIX MEpP MO COBEPIICHCTBOBAHMIO METOIUKH TPETOIaBaHU
y4eOHOW TUCIUILIMHBI, OpraHU3aluy paboThl 00yUYaoNUXCs B X0/1€ YUEOHBIX 3aHATUN U OKA3aHUS UM
VHIUBUTyaJIbHON TOMOIIH.

K KkoHTpomto Tekylieil ycreBaeMOCTH OTHOCSITCS NpPOBEpKa 3HAHWUM, YMEHUH U HaBBIKOB
oOydJaromuxcsi: Ha 3aHIATHSAX, MO pe3yJjbTaTaM BBIMOJHEHUS OOYYaIOIMIMMUCS WHIUBUTYATbHBIX
3aJlaHui, IPOBEPKHU KAa4e€CTBA KOHCIIEKTOB JIEKIIMI U UHBIX MaTEPUAJIOB.

Texkymmuit KOHTpoONb MO aucnuIuiiHe «ONTORIEKTPOHHBIE TPHOOPHI, WX MPUMEHEHHUE)
MPOBOJAUTCS B BHUJE TECTOBBIX ONPOCOB IO OTAEIbHBIM TE€MaM JIHUCLUIUIMHBI, MPOBEPKU 3aJIaHHM,
BBITIOJTHSIEMBIX CAMOCTOSTEIIBHO U Ha JIA0OPATOPHBIX U MPAKTHYECKUX 3aHATUSIX, & TAKKE IKCIIPECC-
OMPOCOB U 33/JIaHU TIO JIEKIMOHHBIM MaTepualiaM U J1abopaTopHBIM paboTaMm. YdueOHbIe Tocoous,
PEKOMEHIyeMbI€ I CaMOCTOSITEIbHON paboThl W TOATOTOBKH K JaOOpaTOPHBIM 3aHATHSIM
oOydatomuxcst 1o auciuiuinHe «ONTOIEKTPOHHBIE TPUOOPHI, MX MPUMEHEHHE», COAepKar
HEOOXOIUMBIN TEOPETHUECKHI MaTepual. Pe3ynpTaThl CaMOCTOSITEIBHONW PabOThl KOHTPOJIUPYIOTCS
MIPEIOABATENEM.

3 ®opMbI NPOMEKYTOYHOI0 KOHTPOJIS



DopMOi MPOMEKYTOYHOTO KOHTPOJIA IO JUCHUIUIMHE SIBIIsIeTCA dK3aMeH. Dopma IpoBeAcHMUs
9K3aMeHa — YCTHBII OTBET, IO YTBEP)KICHHBIM SK3aMEHAIIMOHHBIM Omiietam, c(OpMYIHMPOBAHHBIM C
YYeTOM COZIep KaHusl y4eOHOM JUCIUTUINHBL.

[lenpro mnpoBencHHS IPOMEKYTOYHOM aTTECTAlMU SBJSIETCSA IPOBEPKA KOMIIETCHIIMM,
NPUOOPETEHHBIX CTYICHTOM IIPH OCBOSHHH JUCUUIUINHBL.

4 Onucanue nNokasaresjieil 1 KpUTEPHUeB OLICHMBAHUSI KOMIIETEHIUI HA Pa3JIMYHbIX
Tanax ux (popMUPOBaHHUS, WIKAJ OLeHUBAHUS

Onenka creneHu (popMUPOBaHMS YKa3aHHBIX BbIIIE (1. 1) KOHTPOIUPYEMBIX KOMIIETEHLIUH Y
o0yyaroIuxcs Ha pasIMYHbIX dTanax UX (popMUpOBaHMS MPOBOAMUTCSA HPENOJABATEIEM BO BpEMs
JIEKIMH, KOHCYJIbTAIMH, TPAKTUYECKUX U Ja00PATOPHBIX 3aHATHH MO LIKAJIE OLIEHOK «3a4TEHO» — «HE
3ayTeHo». TeKylmui KOHTpPOJIb MO AMCUUIUIMHE IPOBOAMTCS B BHUJAE TECTOBBIX OIPOCOB IO
OTJENbHBIM TE€MaM JIUCLUUIUIMHBI, HPOBEPKU 33JaHUN, BBINOJHAEMBIX CAMOCTOSTEIbHO, M Ha
71a00paTOPHBIX M MPAKTHUECKUX 3aHATHSIX, a TAKKE SKCIPEcC- ONPOCOB U 3aJaHUM MO JIEKLMOHHBIM
MaTepuaiaMm M J1aboparopHbiM pabotam. DopmupoBaHHe y 00ydaromuXcs BO BpeMsi oOydeHUs B
CEeMECTpEe yKa3aHHBIX BBIIIE KOMIETCHUMH Ha 3Tanax jJabopaTOpHBIX 3aHATHUI M CaMOCTOSITEIbHOM
paboTHI OIIEHWBAETCS MO KPHUTEPHUSAM INKAJIbl OINCHOK - «3a4TE€HO» — «HE 3aureHo». OcBoeHHe
MaTepuaja JUCLUUIUIMHBI M JOCTAaTOYHO BBICOKAs CTEMEHb (POPMUPOBAHUA KOHTPOJIUPYEMBIX
KOMITIETEHIMI o0yuaroierocsi (CBOEBpEMEHHBIE BBIIIOJIHEHUE U 3alllUTa OTYETOB IO JIAOOPATOPHBIM
paboTaM ciy’KaT) OCHOBaHHMEM JUIsl JIOITycKa 00ydaroIIerocss K 3Tany HpOMEXYTOYHOW aTTecTaluu -
9K3aMEHY.

VYPpoBeHb TEOPETUYECKOH MOJIrOTOBKM CTYAEHTa ONPEAEseTCs COCTABOM M CTENEHbIO
(dbopmMHpoBaHUs MTPHOOPETEHHBIX KOMITETCHIINH, YCBOCHHBIX TEOPETHUECKUX 3HAHUNH M METO/OB, a
TaKXe YMEHHEM OCO3HAHHO, 3()(EeKTHBHO MPUMEHATh UX IPU PEIICHUM 3a/ay LeJICHANPaBIEHHOIO
MIPUMEHEHHUSI Pa3IMYHbIX TPy MaTEPUAIOB B 3JIEKTPOHHOM TEXHUKE.

IIpumensiercs yeTblpexOanbHas IKasua OLICHOK: "oTIM4HO", "xopomo",
"y10BIETBOPUTENIBHO", "HEYIOBIETBOPUTEIBHO", YTO COOTBETCTBYET IlIKaJIe "KOMIIETEHIIUN CTYy/IEHTa
MOJTHOCTBIO COOTBETCTBYIOT TpeboBaHusM PI'OC BO", "koMmeTeHIHH CTyJIE€HTa COOTBETCTBYIOT
tpeboBanusiM PI'OC BO", "kommeTreHUMH CTyJEHTa B OCHOBHOM COOTBETCTBYIOT TpPEOOBAHUAM
@®I'OC BO", "koMIeTeHIH CTyIeHTa He COOTBETCTBYIOT TpeboBanusim ®I'OC BO".

[lenpto mpoBeneHHS ~ NPOMEKYTOUHOM aTTecTalMu (dPK3aMeHa) SABISETCS NpOBEpKa
OOIIEKYJIBbTYpPHBIX, 00LIETPO()ECCHOHANBHBIX U MPO(ECCHOHATBHBIX KOMIETEHIUH, TPHOOPETEHHBIX
CTYJEHTOM IIPU U3YUYEHUU JUCHUIUIMHBI « ONTOANEKTPOHUKA U KBAHTOBASI ONTHKAY.

OK3aME€H OpraHu3yeTrcs M OCYILIeCTBIseTcs, Kak mpaBuwio, B Qopme cobecenoBaHusl.
CpencTBOM, ONpEAETSAIOIINM COAEpKaHUE COOECeOBaHMs CTYJIEHTAa C 9K3aMEHATOPOM, SBIISIETCS
YTBEP)KJCHHBIM SK3aMeHAllMOHHBIA Owmier,  cojepxaHue Kotoporo onpeaensercas OIIOII u
HacTosIel padouel mporpaMmoi. DK3aMEeHAIIMOHHBIA OWJIET BKJIIOYAET B ceOsl, KaKk MpaBWIIO, JIBa
BOIIPOCA, KOTOPBIE OTHOCATCSA K YKA3aHHBIM BBILIE TEOPETUYECKUM pa3zieiaM JTUCLHUIUIMHBIL.

OneHke Ha 3aKJIIOYUTENBHOM CTaJAMM SK3aMEeHa IOABEPraloTCs YCTHBIE  OTBETHI
HK3aMEHYIOIErocs Ha BOMPOCHI JK3aMEHAIIMOHHOrO Omiera, a TakXKe JOMOJHUTEIbHBIE BOMPOCHI
HK3aMeHaTopa.

[TpuMmeHstoTCS cneayomme KpUTEpUH OLEHUBAaHUS KOMIIETEHIIUH (pe3yIbTaToB):

-YpOBEHb YCBOCHHUS MaTepuasa, MpeaycCMOTPEHHOIO MTPOrpaMMoii;

-YMEHUE aHAJIM3UPOBaTh MaTEPHaAJl, yCTaHABJIUBATH IPUYNHHO-CIIEACTBEHHBIE CBS3H;

- [IOJIHOTA, apPTyMEHTHUPOBAHHOCTh, YOSKIEHHOCTh OTBETOB Ha BOIIPOCHI;

- Ka4ecTBO OTBeTa (00Iast KOMITO3UIIHSL, TOTMYHOCTh, YOEXKIEHHOCTD, 00II1ast Spy UL );

- WCIIOJIb30BAaHUE JOMOJHUTEIBHON JUTEpaTyphl NMPU MOATOTOBKE K 3TaIly MPOMEKYTOUYHOU
aTTecTaluu.

IIpumensiercs yeTelpex0anbHas IKasua OLICHOK: "oTIIM4HO", "xopomo",
"yIOBJIETBOPUTENBHO", "HEYTOBJIETBOPUTEIBHO", 4YTO COOTBETCTBYET LIKAJIE "KOMIIETEHIIUN CTYyACHTA



MOJTHOCTBIO COOTBETCTBYIOT TpeOoBanusiM ®I'OC BO", "KOMIETEHIIMH CTyJEHTa COOTBETCTBYIOT
tpeboBanusim PI'OC BO", "KoMIeTeHIHMH CTYJEHTa B OCHOBHOM COOTBETCTBYIOT TpPEOOBaHHSIM
OI'OC BO", "koMIeTeHIINN CTyAeHTa He COOTBETCTBYIOT TpeboBanusm OI'OC BO".

5. Onucanue moka3zartejieii U KPUTEpHEB OIEHMBAHHMS KOMIETEHIHH HA Pa3IHYHBIX
Tanax ux (popMupoBaHHA, IIKAJ OLEHUBAHUS

K ouenke ypoBHS 3HaHUH M MPAKTHUYECKHX YMEHHUI M HaBBIKOB PEKOMEH]IyETCS! MPEAbSBIATH
cienyromye oomue TpedoBaHMS.

«OTanyHo»:

riyOOKHe U TBEp/ble 3HaHUS POrPaMMHOI0 MaTepuasla IporpaMMbl  TUCLMILIMHBI, IOHUMaHHUE
CYIIHOCTH M B3aUMOCBSI3U PACCMAaTPUBACMBbIX SIBICHUH (IIPOIIECCOB);

IOJIHbIE, YEeTKHe, JIOTMYECKH I10C/Ie[0BaTe/IbHbIEC, IPAaBUIIbHBIE OTBETbIl HAa IOCTABJICHHBIE
BOTIPOCHI; YMEHHUE BBIJICIISATH TIIABHOE U JETIaTh BBIBOIBI.

«Xopouo»:

JIOCTAaTOYHO TOJHBIE W TBEPIBIC 3HAHMS MPOTPAMMHOTIO MaTepuayia TUCIHUILIMHBI, TPAaBUIBHOE
MIOHMMaHKE CYLUTHOCTH U B3aUMOCBS3H PacCMaTpUBAEMBbIX SBJICHUN (IIPOLIECCOB);

MOCJIeIOBATENNbHbIC, PAaBUIbHBIC, KOHKPETHBIC, 0€3 CyIIECTBEHHBIX HETOUYHOCTEH OTBETHI Ha
IIOCTaBJIEHHBIE BONPOCHI, CBOOOJHOE YyCTpaHEHUE 3aMEYaHUil O HEeJO0CTaTOYHO IOJIHOM OCBEIIEHUHU
OTAEIBHBIX MOJIOKEHUI IPU TOCTAHOBKE JOTIOJHUTEIBHBIX BOIIPOCOB.

«Y10BJIETBOPUTEJILHO»:

3HaHHE OCHOBHOTO TMPOTPAMMHOIO Marepuaja TUCHHIUIMHBI, IMOHHMAaHHE CYIIHOCTH H
B3aMMOCBSI3M OCHOBHBIX pacCMaTPHUBAEMBIX SIBICHUH (IIpOLIECcCOB):

MOHMMaHHE CYITHOCTH 00CYKIaeMbIX BOIIPOCOB, MPABHIIbHBIE, 0€3 TPYOBIX OMIMOOK OTBETHI Ha
IIOCTaBJIEHHBIE BOIIPOCHI, HECYILIECTBEHHbIE OLIMOKHY B OTBETaX Ha JIOMOJHUTEIbHBIC BOIIPOCHI.

«Hey/10BJ1IETBOPUTEILHO»:

OTCYTCTBHE 3HAHMM 3HAYUTEIBHOM YacTH MPOTPAMMHOIO  Marepuana  JUCLMILIMHBI,
HETPaBWIBHBIA OTBET XOTs OBl HA OJIMH M3 BOIIPOCOB, CYIIECTBEHHBIE U TPyObIe OMMMOKH B OTBETaX Ha
JIOMIOJTHUTEIbHBIE BOIPOCHI, HEAOIIOHUMaHKE CYITHOCTH U3JIaraéMbIX BOIPOCOB, HEYMEHUE PUMEHSTh
TEOPETHYECKHE 3HAHMS TPH PEUICHUH MPAKTHYECKHX 3a/1a4, OTCYTCTBHE HAaBHIKOB B OOOCHOBaHHHU
BBIJIBUT'AEMBIX NPEI0KEHUNA U TPUHUMAEMBIX PEILICHHH.

ITpu Tpex Bompocax B Ousere 001as OlleHKa BBICTABISIETCS CIASAYIOUUM 00pa3oM: «OTIUYHO»,
€CII BCE OLICHKH «OTJIMYHO» WJIM OJHA M3 HUX «XOPOIIO»; «XOPOLIO», €CIH He Oojee OJHON OILeHKU
«Y/IOBJIETBOPUTEILHOY»; «YIOBJIECTBOPUTEIILHO», €CIIM JIBe M 00Jee OIEHOK «YJOBIETBOPUTEIHHOY,
«HEYJIOBJIETBOPUTEIBHO», €CIM OJIHA OLIEHKA «HEYJIOBJIETBOPUTEIBHO», a OCTAIbHbIC HE BBIIIE YEM
«Y/IOBJIETBOPUTEILHOY» MJIH JIBE OIEHKH «HEYIOBICTBOPUTEIILHOY.

6. Kpurepun oneHMBaHNs MPOMEKYTOYHOM ATTECTALMHA

Tabnuua 1 - Kputepun orieHHBaHuUs IPOMEXKYTOYHON aTTECTalluU

IlIka/a oueHUBaAHUSA Kpurtepuu oueHnBanus

«OTJIMYHO» CTYeHT JAOJIKeH: IPOJAEMOHCTPUPOBAaTh TJIyOOKOE U TPOYHOE
YCBOCHHE 3HAHUN MaTepualla, HCYEPIBIBAIOLIE, II0CIEN0BATEIBHO,
IPAMOTHO M JIOTMYECKHM CTPOMHO U3J0XKHTh TEOPETUYECKUU
MaTepHal; MpaBUIbHO (GOPMYIUPOBATH OMPEAETICHUS; YMETh CeaTh
BBIBOJIBI TI0 M3JaraéMoMy MaTepuany; Oe3ynpedyHO OTBETUTb He
TOJIbKO Ha BOIIPOCHI OWJIeTa, HO M Ha JIOMOJHUTENIbHBIE BONPOCH! B
pamkKax paboueil mporpaMMmbl JUCHUIUIMHBI; HPOAEMOHCTPUPOBATH
yMEHUE  IPaBUIBHO  BBIIOJHATH  IIPAKTUYECKHE  3aJaHus,
MIPEAYCMOTPEHHBIE POTPAMMOM;




«XopouIo»

CTYeHT JI0JI3KeH: TIPOJAEMOHCTPUPOBATh JOCTATOYHO MOJHOE 3HAHUE
MaTepuaia; IpoAeMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHUYECKHUX
MOHATHM; JOCTATOYHO MOCJIEI0BATEIIbHO, T'PAMOTHO M JIOTMYECKU
CTpOMHO  M3JaraTh MaTepualg; yMETb CJelaTh  JIOCTATOYHO
000CHOBaHHbIE BBIBOJIBI 10 M3JIaraeMOMY MaTepHaiy; OTBETHTb Ha
BCE BOIIPOCHl OwujeTa; MPOJEMOHCTPUPOBATH YMEHHUE IPABUIBHO
BBITIOJTHSATH NMPAKTUYECKUE 3a/laHusl, IPEAYCMOTPEHHBIE IPOTPaMMOI,
IIPH 3TOM BO3MOYKHO JIOITYCTUTh HENPUHLIUIINAIbHBIE OLINOKHY.

«YAOBJIETBOPUTECJIBHO»

CTYAEHT JOJIKEeH: IPOJEMOHCTPHPOBATh 00lIee 3HAHUE U3y4aeMOIo
MaTepuanga; 3HaTh OCHOBHYIO PEKOMEHJyEMYI0 IpOorpamMMmoi
OUCLUIUIMHBL  y4eOHYIO JIMTepaTrypy; YMeTb CTPOUTh OTBET B
COOTBETCTBUH CO CTPYKTYpPOM M3J1araeMoro BOIIpoca; M0Ka3aTh o01ee
BJIaJIeHHE MOHATUIHBIM aNIapaToM AMCUUIUIMHBI, YMETh YCTPaHHUTb
JIOTYIIEHHbIE MOIPEUIHOCTH B OTBETE HAa TEOPETUUYECKHE BOIIPOCHI
W/WIK TIpU BBINOJHEHUU MPAKTUYECKUX 33aJaHUN MO0J PYKOBOJCTBOM
npenojasatens, Jau00  (IpU  HEOPaBWIBHOM  BBINOJIHEHHUH
MPAKTUYECKOTO 3aJaHusl) M0 YKa3aHWIO MPENojaBaTresis BBIIOIHUTH
Jpyrue NpaKkTHUYECKHE 3a/1aHusl TOTO e pa3jiena JUCIUILINHBL.

«HEYITOBJIETBOPUTEJILHO»

CTABUTCH B CJIyYyae: HE3HAHUS 3HAUUTEIBHON YacTU MPOTrPAMMHOTO
MaTepuasga; He BIAJACHMS MOHATUHHBIM ammnapaToM IUCLUILIUHBL
CYILIECTBEHHBIX OMIMOOK TpPH H3IOKEHUU YyueOHOro MaTepuana;
HEYMEHUSI CTPOMTb OTBET B COOTBETCTBUU CO CTPYKTYypOH
M3JIaraéMoro BONPOCa; HEYMEHHUS JIelaTh BBIBOABI MO H3JaracMomy
Matepuany. Kak mpaBuiio, olieHKa «HEy/10BIETBOPUTEIBHO)» CTaBUTCS
CTyAE€HTaM, KOTOpblE HE MOTYT HpPOJOJDKUTH OOydYeHHe IO
oOpa3oBarenbHON MporpamMme 03 JIOTOJHHUTENIbHBIX 3aHITHH 110
COOTBETCTBYIOLIEH  aucuuIuiMHe ((popMUpOBaHHMS U Pa3BUTHUSA
KOMITETEHIIMM, 3aKperyieHHbIX 3a JaHHOM JuciuIuimHOM). OneHka
«HEYAOBIETBOPUTEIILHO» BBICTABIAETCS TAKXKE, €CIM CTYIEHT IOCIIe
Hayajla 5K3aMeHa OTKa3aJcsi €ro ciaBaTh WM HapylIWI1 IpaBHiia
clayM HK3aMeHa (CHHCHIBAJ, MOJACKa3blBal, OOMAHOM IBITAJICS
MOJTYYUTh 00Jiee BHICOKYIO OIICHKY H T.I1.).

7 TunoBbIe KOHTPOJIbHBIEC 3aJaHUA WJIM MHbIC MaTEpHaJibl, HEOGXO)II/IMLIE AJI OICHKH

3HAHUM, YMEHHH, HaBBIKOB M (MJIM) ONbITA [AeSATeJIbLHOCTH,
(¢opmMupoBaHus KOMIETEHIHII B Mpolecce OCBOEHHsI 00pa30BaTe/IbHOIi NMPOrpamMmbl (0 gcex

8UO08 NPOBOOUMBIX 3AHAMUU UIU CAMOCMOAMENbHLIX pabOm HeoOX00UMO NpedycMompenms
mamepuansl 0Jis NPOGEPKU 3HAHUU, YMEHUL U 81A0eHULl HABLIKAMU)
TunoBblie 3aJaHusi B paMKaxX CaMOCTOATEIbHOH PadoThI CTYAEHTOB IS YKPCIICHHS

TCOPCTUICCKUX 3HaHPII>i, Pa3sBUTHA YMCHI/Iﬁ 1 HAaBBIKOB,

3aKpETUICHHBIMU 32 TUCIIATUTHHOM.
* [IpuHuMn paboTsl crieKTpooTOMETpA.
* XapaKTepUCTUKN ONTHYECKOTO N3ITYUCHHUS.
* B3zaumogeiicTBue cBeTa ¢ BEIIeCTBOM (OTpaKeHHE, MOTJIOLICHHE).
* [IpuHIMT paOGOTHI COTHEYHOTO JIEMEHTA.
* [IpMeHeHre COTHEUHBIX 3JIEMEHTOB.
» KoHCTpyKIIMM COTHEUHBIX OaTapei.

XapaKkTepUu3yoImux I3Tanbl

NpeaAyCMOTPCHHBIX KOMIICTCHIUAMMU,



e TunmoBasgs BAX coJIHEYHOro 3JIEMEHTA.

* DJIEKTPOJIOMUHECIIEHIIUA P-N-TIepexoa.

* Yto Takoe KaToI0TFOMHUHECIICHIIHS, (POTOTFOMUHECIICHITHS.

* Uto Takoe u3imyvareabHble U 0€3bI3ITydaTeIbHBIC TEPEXOIbI?

* Tunel mepexo10B (MEK30HHBIE, C Y9aCTUEM IMPUMECHBIX IICHTPOB U SKCUTOHOB).
* [IpssMO30HHBIC ¥ HETIPSMO30HHBIE TTOTYITPOBOIHHUKH.

* M3nydarenu Ha OCHOBE FE€TEPOCTPYKTYP.

* [TapameTphbl ONTUYECKOTO U3ITyUCHUSI.

* [loTepu ONTHYECKOTO U3TYyUYCHHUSI IPU BBIXO/IC BO BHEITHIOK CPEIY.
* [Ipumenenue HoToanom0B.

* [Ipumenenue GoTOPE3UCTOPOB.

* [Ipumenenue GoTOTPaH3UCTOPOB.

* [IpuMeHeHne MOTYITPOBOAHUKOBBIX CBETOAHOIOB.

* [I[puMeHeHNe OPraHuIeCKIX CBETOINO/IOB.

* [IpumeHeHe MOTyTPOBOAHUKOBBIX JIA3€POB.

[Tpumep 3a1aHMs ¥ KOHTPOJBbHBIX BONPOCOB K JIaOopaTOpHOW paboTe, BHIMOTHAEMOW IS
npUOOPETEHUS U Pa3BUTHS 3HAHUH U PAKTUIECKUX YMEHUH, IPEyCMOTPEHHBIX KOMIIETECHIIHSIMH.

JIabopatopHas pabora «HMccaeoBanne ceKTPOB JIOMHHECIEHIINU MOJIYIPOBOHUKOBBIX

CTPYKTYp»
Onucanue MeTOAMKH BBITOJHEHHUS

Ha puc. 1 mpencraBieHbl ABa H30JUPOBAHHBIX IOJYNPOBOJHUKA C Pa3IMYHON IIMPUHOU
3alpelIeHHON 30HBI Eg, TUAIEKTPUYECKON MPOHHUIIAEMOCTBIO €, PA0OTOM BBIXOAA ¢ U AJIEKTPOHHBIM
CPOJICTBOM Y. DIEKTPOHHOE CPOJICTBO NPEJCTABIISIET COOON PHEPTUI0, HEOOXOAUMYIO ISl YIAICHHS
AJIEKTPOHA CO JTHA 30HBI MMPOBOAMMOCTH 32 MPEAETbl ASUCTBUS JTIOOBIX JUMOECH U CHUII H300pakeHH .
Ecnmu BONMM3M MOBEPXHOCTH €CTh M3TUO 30H, TO AJIEKTPOHHOE CPOJCTBO Ompexaensercs padoToil mo

yIaJeHHIO 3JIEKTPOHA HEMOCPEACTBEHHO H3-T10]1 TOBEPXHOCTH, a HE U3 TIyOUHBI MOIYIPOBOIHUKA.

Ypobers  Garyyma

h — S — e e — ——— e NS ——
§ A
S z
S z, 4 G| %
L)
r, ot
S & 145 Ypoben Pepps2
I
R Egr Eg
S : UL .
} Fv é’/ﬁﬂ/ﬁb‘/lb 4} ,
lepmu 1 Eyz

Puc. 1. DHepreTuueckas nuarpamMma JByX MOJYTPOBOJIHUKOB
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Puc. 2. Dueprernueckas nuarpamma KPC ¢ K51 u 3onH0i#i quarpammoit | tuna (a) u |l Tumna (6)

Ha puc. 2 cxemMaTn4HO NOKa3aHbI YHEPTUU PAa3MEPHOTO KBAHTOBAHHUS 1EKTPOHOB Ee B KA1 B 30He
IIPOBOJIUMOCTH M JUISl TSKEJBIX M JIerkuX JbIpok Enn 1 En B KA B BasenTHo# 30He. MHaekc qw
orHocutcsi k KS, a b — k Oomee mmpokozoHHOMYy OapbepHOMYy cior0. [ljiss OLEHKH SHEpruii
u3nyvarenbHbIX nepexonoB B KS HeoOxoaumo 3Hate rmyOouny K5 mnst nocutenedt 3apsna (H3),
KOTOpas ONpENeNIIeTCS BEJIMYMHOM pa3pblBa 30HBI MPOBOJUMOCTH W BAJIEHTHOM 30HBI. s
OTIpeIeJICHUs] BEJIIMYMH DPa3pbiBOB BajeHTHOW AEv m 30HBI mpoBommmoctu AEc Bocmoib3yemcs
IIPABUJIOM 3JIEKTPOHHOro cpoAcTBa. COIJIACHO MpaBWIYy 3JEKTPOHHOTO CPOJCTBA PA3pPhIB 30HbI
MIPOBOJIMMOCTH TIPH KOHTAKTE JABYX Pa3JIMYHBIX HEHAIPSDKEHHBIX MOJYIPOBOJIHUKOB PaBEH PasHOCTH
3HA4EeHUH CPOJICTBA K JIEKTPOHY:

AE(x,Y)= e ™(X) -1 "(Y), 1)
rle B KayecTBe IpHMepa Y M X — XapaKTEepUCTHKH COCTaBa TPOMHBIX TBEPABIX PacTBOPOB
MOJTYTIPOBOTHUKOBBIX COCTUHEHUH, HCIIOIB3YEMBIX JIJIS TTOTydeHus OapbepHbIX ciioeB u KA.

s TpoitHbIx coequHeHnit AxB1xC (obuwmit annon) mim ACyD1.y (oOmmii kaTMOH) 3aBUCUMOCTD
IIMPUHBI 3alPEIICHHON 30HBI SBISETCS KBAJAPATHYHOW (YHKIMEH OT colep)KaHHWs KOMIIOHEHTOB
TBEpJI0ro pactBopa. [l paccMaTpuBaeMbIX COSAMHEHUH MOTYy4HM:

Eq®(X)=Egacx+Egac(1-X)-B-x(1-X),

Eq°(y)=Egacy+Egan(L-y)-B:y(1-Y), )
riae Egac, Egsc, Egac, Egap — mmpuHbI 3anpenieHHbIX 30H MOITYIPOBOAHUKOBBIX coeanHenniit AC u BC,
AC u AD (nampumep, ZnS u CdS, ZnS u ZnSe u T.1.) COOTBETCTBEHHO (cM. Tabnuily), B — mapamerp
n3ruba, XapakTepu3yOIni HeTMHEHHYIO 3aBUCUMOCTD IMPUHBI 3alPEIIeHHON 30HBI B KPUCTAJLIE OT
COCTaBa X WJIM Y U 3aBUCSIINN OT CBOMCTB aTOMOB, 00pa3yoIuX TBEPbIN pacTBOP.

[TapameTrp B MoxeT ObITh pacCUMTaH U3 COOTHOIICHUS

2
_ 2 (1—1] (rAJrrB)exp(—sa0 \@J ’ @)
8me, |\ ry Iy 8

rne Ze — 3aps]l 3aMeaeMoro MoHa, 8o — MOCTOSIHHAS KPUCTAIUTMYECKON PEIIETKH COOTBETCTBYIOIIETO
TPOHHOTO COENMHEHHsI, S — IMOCTOSHHAS JKPaHUPOBAHHUSA, IA, B — KOBAJCHTHBIC aTOMHBIE PaJlUyCHI.
@®opmyna (3) maer mpubnmKeHHOe 3HaYeHHe Napamerpa B. bonee TouHble 3HauyeHus mapamerpa
n3ruda MoTyvaroT SKCIePUMEHTAIBHBIM ITyTeM. Hampumep, Ui pacdera IHUPUHBI 3alpeieHHON 30HbBI
napametp m3ruba B cocraBmser 0,60 3B u 0,61 3B mpu 7=300 K mis ZnxCdixS u ZnSySeiy
COOTBETCTBEHHO.

OcHOBHbBIE TapaMeTpPhI MOTYIPOBOHUKOBBIX COSMHEHUI MpHUBeIeHb! B Tadbnuie 1.

Tabnuma 1. OcHOBHBIE MapaMeTphl MOJTYIPOBOJHUKOBBIX COSAMHEHUN

Coenunenune ‘ Eg, 5B xc, 2B




ZnSe 2,82 4,09
CdSe 1,77 4,95
ZnTe 2,39 3,593
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 41

InP 1,34 4,38

OcrasbHbIe MapaMeTpbl, KPOME IUPHUHBI 3alPEIICHHON 30HBI, JJIsi TPEXKOMIIOHEHTHBIX TBEPIBIX
pactBopoB, Hampumep ZnxCdixS, ZnSySeiy, ¢ pasHbIM colepKaHUEM IIMHKa X H Cepbl Y
pPaAcCUMTHIBAKOTCS METOJIOM JIMHEWHOW WHTEepHossinuu. Hampumep, 3JEKTPOHHOE CPOJICTBO st
COOTBETCTBYIOIIECTO TBEPJIOTO PACTBOPA MOKET OBITh HAMICHO U3 CIICAYIOIIUX COOTHOIICHHIA:

X(X) = xzns "X + yeds *(1-X);

K0(Y) = xzns Y + yznse *(17y), 4
rae ¥ — 5IeKTPOHHOE CPOJCTBO JUIS MaTephanga KBaHTOBOH sMbl ZnxCdixS, y° — siekTpoHHOE
CPOJICTBO /Il MaTepuana 0ypepHoro min 6apbepHOro ciiosi ZnSySer.y.

DHeprusi U3Iy4yaTeIbHOTo Imepexo/ia B 0apbepHOM ciioe OyIeT ONpeesaThCs Kak:

EbCI = Egb— Ebex, (5)
rae Ep™ sHeprus cBsi3u 95KCHTOHA B GaphepHOM CJIO€.

3Hepr1/m OCHOBHOI'O U3JIy4aTCJIbHOTO MIEPEXO0Jia B K IICPpBOTO THUIIA:

EqwcI = quW + Eel +Ehh1 — Eqwex. (6)
DHeprust OCHOBHOTO M3JIy4aTenbHOro mepexoaa B K5 Broporo tuma:
Eqwcl — quw + Eep— Eqwex1 (7)

rae — Eqw®™ sHeprust cBsi3u 3KkcuTOHA B €051, 0Opasyromem K.

ITocsienoBaTe/IbHOCTH BBINOJHEHUSI PA0OTHI

1. 3yunTe TEOPETUYECKYIO YacTh pabOTHI.

2. Bribepere CHEKTpHI JIOMHHECHEHIIMA W3 TPUIOKEHUS COTJIACHO BapHaHTy WM IOIyYUTE
CHEKTPHI Y MpernogaBaTes.

3. Onpenenurte KakoMy U3JNTydaTelIbHOMY Iepexony (B 6apbepHoM cioe win KS) cooTBeTcTByIOT
TIMKM Ha CIIEKTPaXx, a TAKXKe SHEPIUH 3TuX nepexonos (EY = 1240/ [3B]).

4. [TpoBeuTe CIeyrOIINE PACUETHI:

4.1. nna KX nmepBoro tumna:

a) IIMPUHBI 3alpelieHHON 30HbI OapbepHOro cios mno ¢opmyne (5) (mpu pacuere B3ATh
crnenyromrre mapameTpsl B = 0,6 3B; Ep®™ = 20 m3B);

0) cocTaBa TBEpIOT0 pacTBopa GapbepHOTO 105 1Mo hopmyie (2);

B) IIMPUHBI 3arpelieHHoi 30ub1 K5 o ¢popmyste (6) (mpu pacuere B3STh CIEAYIOLINE TapaMeTphl:
B =0,65B; Eqw** = 30 M3B; Ee1 = 50 M3B; Enn1 = 5 MaB);

I') cocTaBa TBeporo pactsopa ciost KA no popmyne (2);

1) SIEKTPOHHOTO CPOJCTBA i OaphepHoro cios u cios K mo dhopmyne (4);

€) BeJIMYMHBI pa3pbIBa 30HbI IPOBOIUMOCTH T10 MPABHITY 3JIEKTPOHHOTO CPOICTBA;

) BEJIMYMHBI pa3pbIBa BAJICHTHOM 30HBI, OMTUPAsCh HA CTPOCHUE 30HHOW JHAarpaMMbl CTPYKTYPEHI C
KA1 nepBoro tuna (puc. 3, a).

4.2. 1nsa K51 BToporo tumna:

a) IIMPUHBI 3alpelleHHON 30HbI OapbepHOro cios mo dopmyne (5) (mpu pacuere B3ATh
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creayromme napamerpsl: Ex™ = 20 MaB);

0) coctaBa TBEpAOTro pacTBopa 6aprepHOro ciios mo Gopmyde (2) (mpu pacyere B3sTh CICAYIOIINE
napametpsl: B = 0,6 3B);

B) pas3pbiBa 30HBI NMPOBOAUMOCTH M3 (opMyibl (7) M CHEKTPOB KaTOJOIIOMHHECUEHIMU (IIpU
pacdere B3sITh clienyromre napameTpsl: Eqw®™ = 30 MaB; Eer = 50 maB);

') JJIEKTPOHHOTO CPOJICTBA st OapbepHOro cios mo ¢opmyne (4) u cnos K5 mo mpaBumy
ANIEKTPOHHOTO CPOJICTBA;

1) cocTaBa TBepAoro pactsopa ciost K5 mo popmyne (4);

€) IMUpHUHBI 3anpemeHHol 30HbI cios KA mo dopmyne (2) (mpu pacdere B3ATh CICAYIOIIHE
napametpsl: B = 0,6 3B);

) pa3pblBa BAJICHTHOH 30HBI, OMHPAsCh Ha CTPOEHUE 30HHOM AMarpaMMbl CTPYKTypbl ¢ K1
BTOPOTO THIIA.

5. Hapucyiite B Macmra0e NOIYyYEHHYIO 30HHYIO [AMarpaMMy C VYpPOBHSMHU pPa3MEPHOTO
KBaHTOBAHUS JICKTPOHOB U JBIPOK.

6. [Ipoananu3upyiTe MOITy4YeHHbIE PE3yIbTATHI.

KoHTpoJibHBbIE BOPOCHI
1. DnexTpoaOMUHECIIEHITUS P-N-TIepexoa.
2. KaronomomuHecueHus, GOTOJIOMUHECLEHIIHS.
3. Yrto Takoe u3ayyaTelibHble U O€3bI3TydaTeabHble IEPEX0IbI?
4.Tunsl nepexo10B (MEX30HHBIE, C yUaCTUEM IPUMECHBIX LIEHTPOB U 3KCUTOHOB).
5. IIpsAMO30HHBIE U HENPSIMO30HHBIE MTOIYIIPOBOIHUKH.
6. M3mydarenn Ha OCHOBE reTepOCTPYKTYP.
7. IlapameTpbl ONTUYECKOTO U3ITYUEHUS.
8. IToTepu onTHYECKOTO U3IYUYECHHUS IPU BBIXOJE BO BHELIHIOIO CpELy.
9. BnusiHue TemnepaTypbl Ha CIIEKTPbI IIOMUHECLIEHIIUH.

[Ipumepsl TeM pedepaToB, BHIIONHIEMBIX [UIsI TPUOOPETEHUST W PA3BUTHS 3HAHUM U
IIPAKTUYECKUX YMEHUH, IPEyCMOTPEHHBIX KOMIIETCHIIMSIMH.

1. Mctopus pa3BUTHS ONTOMIEKTPOHUKHU
. OnTuyeckue ycTpoicTBa 3amucu UH(OpMaIu
. JIazepHO-ONTHYECKOE CUUThIBAaHNE UH(POPMALIUH
. Kommakr-aucku. 3anucs nnpopmanmu. BocrponsseaeHrne KOMIakT-aucKa
. ONTO37EKTPOHHBIE CEHCOPHBIE TAHENIN U IKPAHBI
. OnTHyeckoe BOJIOKHO Ha OCHOBE (DOTOHHBIX KPUCTAJIIOB

7. Co3nanue caMO(pOpMUPYIOLIUXCSI KOMIBIOTEPOB M ONTOBOJIOKOHHBIX HelpouHTep(delicoB Ha
OCHOBE CMapTIMHKOB

8. TenaeHIMM MUPOBOTO Pa3BUTHSI CETEH JOCTYyIIA

9. JIazepsl Ha KBaHTOBO-pa3MEpPHBIX dPPekTax

10. lucruien Ha KBAaHTOBBIX TOYKAX

11. Oprannyeckue cBetoanoabl. COBpeMEHHOE COCTOSIHHE Pa3paboTOK YCTPOHCTB M CHCTEM Ha
OCHOBE OPTaHUYECKUX CBETOAMOIOB

12. VicTrouHuku cBeTa Ha OCHOBE 3(PPeKTa aBTOIMUCCHUHU YTIIEPOAHBIX BOJIOKOH

13. JIazepHBIIf MEKPOTIPOEKTOP CO CIIMPATLHON PAa3BEPTKOM It MOOMIIBHBIX YCTPOUCTB

14. Pa3paOoTKH KBaHTOBBIX KOMIIBIOTEPOB

15. Pa3paboTku B KBaHTOBOM KpUNTOrpaduu

16. CosiHeuHbIe JIEMEHTHI ¢ TeTepONepexo1aMu

17. ConHeyHble 371€MEHTHl Ha OCHOBE aMOP(HOT0 KPEMHHS.

18. [lepcneKTHBBI COTHEYHON SHEPTETHKH

19. lucruien Ha OCHOBE JKUAKUX KPUCTAIJIOB

o L AW
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20. TlpumeHeHWE OMNTOZJICKTPOHHBIX W KBAHTOBBIX NPHUOOPOB B HH(OKOMMYHHKAIIMOHHBIX
TEXHOJIOTUSX U CHCTEMAax CBSI3U

21. undopmarnimoHHOE MPUMEHEHHE JIa3epOB

22. [lpuMeHeHre ONTPOHOB B U(POBBIX M AHAJIOTOBBIX YCTPOHCTBAX

23. I'onorpaduyeckue cUCTEMbI XpaHEeHUs U 00paboTKu nHpOpMaIuu

CIucoK THNOBBIX KOHTPOJIBHBIX BOIIPOCOB JIJIs1 OLICHKU YPOBHS C(QOPMUPOBAHHOCTH 3HAHUH,
YMEHHI U HaBBIKOB, IPEAYCMOTPEHHBIX KOMIIETEHLIUAMH, 3aKPEIIJICHHBIMU 32 AUCLUIIIMHOM.
. OCHOBHBIE CBOWCTBA U apaMETPbl ONITUYECKOTO U3JTyUEHHUS.
. llornomenue cpera.
. @oTOnpOBOAUMOCTS, (POTO-3.11.C.
. YcuieHue u resepanysi ONTHYECKOro U3IyYeHUsl.
. JlroMuHECIEHIIN .
. KBaHTOBBIE CBOMCTBA CBETA.
. ®oToapdexkr.
. CTpyKTypa 1 npyUHLHUI pabOThI CBETOMOJIOB, UX ITapaMETPhl U XapaKTEPUCTUKH.

9. IlpumeHeHue MoIynpOBOAHUKOBBIX CBETOINO/IOB.

10. IIpuMeHeHue opraHn4ecKux CBETOINO/I0B.

11. Crpykrypa W mnOpuHUMI pPabOThl MOJIYHPOBOJHHKOBBIX JIA3€pOB, UX IMapamerpbl U
XapaKTEPUCTUKH.

12. [IpuMeHeHe HHXEKLIMOHHBIX JIa3€pOB.

13. IIpumenenue 1a3epoB C reTePOreHHON CTPYKTYPO.

14. [TapaMeTpbl U XapaKTEPUCTUKU (POTONPUEMHUKOB.

15. [IpuMeHeHue TeTTOBBIX U (POTOHHBIX (POTONPHEMHHUKOB.

16. ITpumenenue HoTOpe3UCTOPOB.

17. Ilpumenenune GoToano0B.

18. Ilpumenenue p-i-n GoToaH010B.

19. IlpumeHeHne TaBUHHBIX (OTOANO/IOB.

20. [Ipumenenue HoTOTPaH3UCTOPOB.

21. IlpumeHeHHE COJHEYHBIX D3JIEMEHTOB Ha p-N-NEPexXo]axX, COJIHEUHBIX 3JEMEHTOB C
reTepoNepeEXOIaAMHU.

22. YcTpoHCcTBO M IPUHIMM JIEHCTBUS ONITPOHOB.

23. IlpuMeHeHune pe3uCTOPHBIX ONTONap.

24. IlpuMeHeHue TUOAHBIX ONTOMap.

25. IlpuMeHeHune TpaH3UCTOPHBIX ONTONAp.

26. IlpuMeHeHue TUPUCTOPHBIX OITOMAP.

27. ONTOAIEKTPOHHBIE T€HEPATOPHI.

28. IlpuMeHeHue ONTO3JEeKTPOHHBIX TPUOOPOB B AHAJIOTOBBIX KIIIOYAX, PETYISATOpax.

29. IlpuMeHeHHE ONTPOHOB JJIsi BBINOJHEHUS JIOTMYECKMX (YHKLUMH, KaK aHaJIOroB
ANEKTPOPATUOKOMIIOHEHTOB.

30. ONTORJIEKTPOHHBIE YCUIIUTEIH.

31. OnrosneKkTpoHHbIE IU(PPOBBIE KIIOYH.

32. IlpuMeHeHHE OMNTO3JIEKTPOHHBIX NPUOOPOB JUIsI M3MEPEHUs BBICOKMX HANpsSOHKEHUH H
YIpaBJI€HUS! yCTPOUCTBaMHU OOJIBIION MOUTHOCTH.

33. OnTHueckue yCTpoicTBa 3anucu HHPOpPMaLUH.

34. JlazepHO-ONTHYECKOE CYUTHIBAHNE NH(OPMALIUH.

35. lludposas onTuyeckas 3amuch.

36. ONTORIIEKTPOHHBIE CEHCOPHBIE CUCTEMBI.

37. IlpumeHeHne KBaHTOBBIX U3JTydaTesield B HAHOPa3MEPHOM ONTHYECKONW MUKPOCKOIIHH.

38. IIpumeHeHne (POTOHHBIX KPUCTAIJIOB U PE30HATOPOB.

OO0, WN K~
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39. [loBepXHOCTHBIE IJIA3MOHBI.

TunoBblie TECTOBLIE 3aJaHusA I YKPCIUICHUS U IPOBEPKU TCOPETUICCKUX 3HaHHI>i, Pa3BUTHA
yMeHI/Iﬁ 1 HaBBIKOB, IPCAYCMOTPCHHBIX KOMIICTCHIIUAMM, 3aKPCIIJICHHBIMUA 3a JHUCLHUILIMHOM.
1.1. Kakas AJIMHAa BOJIHBI COOTBETCTBYECT BerHeﬁ T'PAaHHUIC OIITUYCCKOI'O Aalla30Ha:

a)
0)
B)
r)

1.2.

a)
0)
B)
r)

1.3.

a)
0)
B)
r)

1.4.

a)
0)
B)
r)

2.1.

a)
0)
B)
r)

2.2.

a)
6)
B)
r)

2.3.

a)
0)
B)
r)

2.4.

a)
0)
B)
r)

2.5.

a)
0)
B)
r)

0,1 mMxwM;

0,5 MxMm;

1 Mm;

10 mMm?

Kakas nmuHa BOJTHBI COOTBETCTBYET HUKHEH IPaHUIIC ONITUYECKOTO TUaNa3oHa:

1 HM;

10 uM;

100 uM;

1 MxMm?

Kakas nnmmHa BOJTHBI COOTBETCTBYET HH(MPAKPACHOMY U3IIYUYECHHUIO:

0,3 MKM;

0,6 MKM;

0,5 MKM;

1 Mmxm?

Kakas nmmHa BOJTHBI COOTBETCTBYET yILTPAPHUOIETOBOM 00IACTH CIIEKTpA:

0,3 MKM;

0,7 MKM;

0,9 MxM;

12 Mxm?

Kaxkoit maTeprall OTHOCHTCS K HETPSIMO30HHBIM:

ZnSe;

GaP;

GaN;

Cds?

Kakue mapel MaTepHaaoB MO3BOJISIOT CO3/1aBaTh TE€TEPOONTOIICKTPOHHBIC TPHOOPHI:
Ge—Ge;

Si-Si;

GaAs-GaAlAs;

GaAs-GaAs?

Kakoii MexaHH3M reHepaiuy u3ydeHus peaJu3yercs B MOIyIpOBOIHUKAX:

3 PeKT TEPMOITEKTPOHHON IMHUCCHH;

3¢ ekt reHepaluu MEKTPOHHO-IBIPOYHBIX Tap;

ekt pexkoMOHaIUY;

s dexT GoTomoMUHECTIEHITUN?

Kakue matepualibl MPUTOAHBI I U3TOTOBJICHHS N3ITyJalONIUX MPHUOOPOB:

Ge;

Si;

Cu;

GaP?

Kakue matepuaibl IpUTOAHBI AJI U3TOTOBICHUS (DOTOMPHUEMHUKOB:

Al;
Au;
Ge;
Si?
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2.6. Kakas mupuHa 3ampemieHHOM 30HbI Eg y MaTepuanoB, NPUMEHSEMBIX JUIS
M3TOTOBIICHHSI ONTORJIEKTPOHHBIX IPUOOPOB BUANMOM 00JaCTH CIIEKTpa:

a) 0,1 3B;

0) 1,5 3B;

B) 3,53B;

r) 6 5B?

3.1.Kakoe nanpsixenue npo6ost Uypos TUITMYHO IJIs1 CBETOIUO/IOB:
a) 2 B;

0) 15 B;

B) 20 B;

T) 40 B?

3.2, Ot yero 3aBUCHUT YaCTOTA U3ITyYEHHUS CBETOIMNO/IA:
a) OT HaINpPSDKCHUS,

0) OT IPSIMOTO TOKa;

B) OT IIMPHUHBI 3aIIPEIICHHON 30HBI;

r) 0T 00paTHOIr0 HAPSKEHUs?

3.3. Kakas konctpykuust CHUJ] U3 npuBeAEHHBIX Ha CXE€ME€ OTIMYAETCS MPOCTOTOM, HO IMpHU
3TOM HU3KUM K03()PHUIIMEHTOM BBIBOJIAa ONTHYECCKOTO U3ITyUCHUS:

a) a;
0) 0;
B) B,
r) r;
) i
e) e?
n
p+ e g g o
h B 1

a 0 B
@ | L RO Y

r A ©

3.4. Kakue xonctpykumu CHUJl u3 mpuBeneHHbIX Ha cxeMme (cMm. Bompoc 3.3) OTIMYaroTcs
BBICOKUM KO3(DPHUIIMEHTOM BBIBO/Ia ONTUYECKOTO U3ITyUCHUSI:

a) a;
0) 0;
B) B;
T) T;
N L
e) e?

3.4. Kakaa xoHctpykuus CHUJ] u3 npuBeneHHbIX Ha cxeme (cMm. Bompoc 3.3) yiydiuaer
JyarpaMmy HalpaBJIEHHOCTH TOPLEBOTO U3ITyUYEHHUS:

a) a;
0) 0;
B) B;
T) T;
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1) X
e) e?

@oH/ OLEHOYHBIX CPEACTB BXOJUT B COCTaB paboueil mporpamMmbl JUCHUIUIAHBI
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