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OreHoYHbBIE

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

MaTepuaibl  —

9TO

COBOKYITHOCTh

y4e0HO-METOIUIECKIX

MaTepUajIoB

(KOHTPOJIBHBIX 3aJlaHui, onmucaHuil (GopM M mporenyp), NpeAHAa3HAYEHHBIX JUIsl OLIEHKU KauecTBa
OCBOCHHUSA 00yYAIOIIUMUCS TAaHHON AUCIUILIMHBI KaK YaCTH OCHOBHOW 00pa3oBaTeIbHON MPOTrPAMMBI.

Ilenb — OLIEHUTh COOTBETCTBUE 3HAHWM, YMEHHUH U YypOBHS IPHUOOPETEHHBIX KOMIIETEHILIMH,
o0yyaromuxcs 1easIM U TpeOOBaHUSIM OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMBI B XOJ€ MPOBEACHUS
TEKYILEro KOHTPOJIS U MPOMEXKYTOUHOHN aTTeCTallUH.

OcHoBHas 3a7a4a — O0ECIEUYUTh OLEHKY YPOBHS C(HOPMUPOBAHHOCTH OOMIEKYJIBTYPHBIX H
po(ECCHOHATBHBIX KOMIIETEHIIMH, NPHOOpeTaeMbIX OOydYaromMMCi B COOTBETCTBUU C 3TUMHU
TpeOOBaHUSMU.

[1K-1.1 - npoBOOUT MOJAEIMPOBAHUE M HCCIENOBaHUS (YHKIMOHAJIBHBIX, CTATUYECKUX,
TMHAMUYECKHUX, BPEMEHHBIX, YaCTOTHBIX XapaKTEPUCTHK MPUOOPOB, CXEM, YCTPOWCTB M YCTAaHOBOK
3JIEKTPOHUKHU Y HAHONIEKTPOHUKHU PA3IMYHOr0 ()yHKIIMOHAJIBHOI'O Ha3HAYCHMS;

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

[IK-2.2 - cucrematusupyer W 0000maeT pe3yJabTaThl HCCICAOBAHUK NPUOOPOB, CXEM,
YCTPOWCTB M YCTAaHOBOK OJJIEKTPOHHKH ¥ HAHODJCKTPOHUKH PA3IMIHOTO (DYHKIIMOHAILHOTO
Ha3HA4YEHUs, [IPEJICTABIAET MaTepHalibl B BUEC HAYYHBIX OTYETOB, MyOIMKAIMMA, Tpe3eHTalni.

KoHntpoub

3HAHUU

HpOMG)KyTO‘IHOﬁ aTTeCTalluu.

[Ipu oneHuBaHuM (ONpPENEICHUN) PE3YIbTATOB OCBOCHUS JUCLUIUIMHBI
TpaJULMOHHAs CUCTEMA (3aUTEHO, HE3aUTEHO).

00yJaronmxcs

IIPpOBOAUTCA B

dopme

TEKyILEro

KOHTPOJIA U

IMPUMCHSACTCA

IMacmopT ()oHIa OLEHOYHBIX CPEACTB 0 AMCUHUILINHE

Ne | Ne KouTposmpyem Kon Jrtan ¢popMUpOBaHHUS Bup, meron, popma
pa3 ble pa3aesibl KOHTPOJIH- KOHTPOJIHPYEMOH OLICHOYHOI0
n | ae (Tembl) pyemoi KOMIIeTeHI U (MU eé cpencrsa
[ | na AUCHMILINHBI KOMIIETEH- YacTH)
Il (pe3yabTarhl 10 My (MM eé
pasaesiam) 4acTu)
1 |1 dusnueckue IIK-1.1, I[IK- | JIekiuoHHEIE, AHamuTHYeCKUH
ocHOBHI poronukn | 2.1, [IK-2.2 nabopaTropHble U | OTYET, OTYeThl IO
CaMOCTOSITEJIbHBIE 1a00paTOPHBIM
3aHATHA oOyvaroumxcsi | paboram, 3K3aMeH
B TeueHue Yy4eOHOTro
cemecTpa
2 |2 CBeToanOabI u| IIK-1.1, IIK- | JIeknuoHHbIE, AHamuTHYeCKUH
nonymnpoBoxHukos| 2.1, [IK-2.2 naboparopHbie U | OTYET, OTYeThl 1O
bI€ JIa3epbl CaMOCTOSITEJIbHbBIE 1a00paTOPHBIM
3aHATHA oOyvarouuxcsi | paboram, SK3aMeH
B TeueHue Yy4eOHOTo
cemecTpa
3 |3 ®oronpuemnuku | [IK-1.1, IIK- | JlekuuoHHsle, AHamuTHYeCKUH
2.1, IK-2.2 naboparopHbie U | OTYET, OTYeThl 1O
CaMOCTOSITEJIbHbBIE 1a00paTOPHBIM
3aHATHA oOywaroumxcsi | paboram, SK3aMeH
B TeueHue Yy4eOHOTro




ceMecTpa
Onroanexktponnsl | [IK-1.1, IIK- | Jlekuuounusle, AHamuTHyecKui
€ yCTpOiiCTBa 2.1, IIK-2.2 CaMOCTOSTEJIbHbIE OTYET, YK3aMEH
3aHATHS O0yYaroUuXcs
B TEYCHHUE Yy4eOHOTO
ceMecTpa
HanodoTonuka. IIK-1.1, IIK- | JIekupoHHBIE, AHanuTuyeckui
Hanodotonusie 2.1, IK-2.2 CaMOCTOSITEJIbHbBIE OTYET, dK3aMEH
yCTpOHCTBa 3aHATHS  O00yYarOIIHUXCS
B TeueHue Yy4eOHOTO
ceMecTpa
OnTuueckue IIK-1.1, IIK- | JIekuuoHHBIE, AHanuTtuyeckuit
BOJIHOBO/IBI 2.1, IIK-2.2 CaMOCTOSTEIBHBIE OTYET, DK3aMeH
3aHATHA O0yYaroUIMXCs
B TeueHue Yy4eOHOTro
ceMecTpa
[lepcnexktuBer  u | IIK-1.1, IIK- | JlekuuoHusle, AHauTHYeCKUH
OCHOBHEIC 2.1, IIK-2.2 CaMOCTOSATEIIbHEIC OTYET, PK3aMEH
HarpaBJICHUS 3aHATUSL  O00YyYarOIIUXCS
pa3BUTHS B TeueHue Yy4eOHOTro
(GOTOHUKHU ceMecTpa

2 ®opMbI TEKYIIEro KOHTPOJIA

Texymuii KOHTPOIb YCIIEBAEMOCTH MPOBOAMTCA C LEIbIO ONpEAETICHHS CTENEHU YCBOCHHUS
y4eOHOTO MaTepuana, CBOEBPEMEHHOTO BBISABICHHS W YCTPAaHEHHs HEIOCTaTKOB B IOJITOTOBKE
o0yyaromuxcs U NPUHATUS HEOOXOAWMBIX MEp IO COBEPLICHCTBOBAHMIO METOJMKHU IPENoIaBaHUs
y4eOHOU TUCHUIUTUHBI, OPraHU3alUd pabOThl 00YYAIONTUXCS B X0/I€ YUCOHBIX 3aHITHI U OKa3aHHUS UM
WUHIVBUAYAIBHON TTOMOILIH.

K koHTpomro Tekyiell ycneBaeMOCTH OTHOCSTCS NMpOBEpKa 3HAHWM, YMEHHH U HaBBIKOB
o0yyaroIuxcs: Ha 3aHATUAX, MO pe3yJibTaTaM BBINOJHEHUS OOYYalOUIMMUCA HWHIUBUAYaATIbHBIX
3aJlaHuH, IPOBEPKH KaueCcTBa KOHCIIEKTOB JIEKIIUH U MHBIX MaTEPHAJIOB.

Texyuuii KOHTPOJIb MO JUCHMIUIMHE «DU3nueckrue OCHOBbI (POTOHUKM» MPOBOJUTCS B BHJIE
TECTOBBIX OINPOCOB IO OTAEIbHBIM TeMaM JUCHUIUIMHBI, HPOBEPKU 3aJaHUN, BBINOIHIEMbIX
CaAMOCTOSITENIbHO W Ha J1a0OpaTOPHBIX 3aHATUSAX, @ TaKXKE OHKCIPECC-OMPOCOB M 3aJaHUil 10
JEKUMOHHBIM MaTepuajgaM M J1abopaTOpHBIM paboraM. YueOHble MOCOOus, PEKOMEHIyeMble s
CaMOCTOSITENTbHON pabOThI M IOJATOTOBKHU K JIAOOPATOPHBIM 3aHATUAM O00YUarOMIMUXCS MO JUCLUIUINHE
«Du3nueckue OCHOBBI (POTOHUKMY, COAEpKAT HEOOXOAUMBIN TEOpEeTUYECKUN MaTepHuall. Pe3ynbTaTsl
CaMOCTOSITENIbHON pabOThl KOHTPOIUPYIOTCS MPENOJaBaTEIeM.

3 ®opMbI NPOMEKYTOYHOI0 KOHTPOJISA
DopMoi MPOMEKYTOYHOTO KOHTPOJIS [0 AUCLHUIUIMHE SIBISIETCA dk3aMeH. Popma IpoBeIeHMs
9K3aMEHa — YCTHBIM OTBET, [0 YTBEP)KJIEHHBIM SK3aMEHALIMOHHBIM OmiieTaM, cOopMyIUPOBAHHBIM C
YUETOM COZEp)KaHus y4eOHON AUCIUTUINHBL.
[lenpto mpoBeACHUS MPOMEKYTOUHOM aTTECTAllMU SBJISETCS MpOBEpKa KOMIIETEHIIUH,
NPUOOPETEHHBIX CTYIEHTOM IIPH OCBOSHHM JUCLUIUINHBL.

4 Onucanue nNokasareJsieil ¥ KpUTepHeB OLIEHNBAHUSI KOMIIETEHIIMI HA Pa3IuYHbIX
Tanax ux opMUpOBaHHUsA, IIKAJ OLCHHUBAHUS



Onenka creneHd (OpMUPOBAHMSI YKa3aHHBIX BbILIE (1. 1) KOHTPOJINPYEMbIX KOMIIETEHLIUH Yy
o0yJaroImuxcs Ha Pa3IMYHbIX dTamax uX (popMUpOBaHHS MPOBOAMTCS MPENOIABATEIEM BO BpEMs
JEKIMH, KOHCYJIbTAlMH, IPAKTUYECKUX U Ja00paTOPHBIX 3aHATHH 0 LIKAJIE OLIEHOK «3a4TEHO» — «HE
3ayTeHO». TeKylui KOHTpOJIb MO IUCHUIUIMHE IPOBOAUTCS B BUJE TECTOBBIX OIIPOCOB 10
OTAENbHBIM TEMaM JUCLUIUIMHBI, IPOBEPKU 3a/JaHUil, BBIIOJHIAEMBIX CaMOCTOATENbHO, M Ha
71a00paTOPHBIX M MPAKTHYECKUX 3aHATHX, a TAKKE IKCIPECC- ONMPOCOB U 33JaHUN MO JIGKIMOHHBIM
MaTepuagaMm M jabopatopHbiM pabotam. dopmupoBaHue y oOyyaromuxcs BO BpeMs oOydyeHHUs B
CeMeCTpe yKa3aHHBIX BBIIIE KOMIETCHLIMH Ha 3Tamnax Ja0opaTOpHBIX 3aHATHH M CaMOCTOSITEIbHOM
paboThl OLICHWBAETCS MO KPUTEPUAM ILIKaJIbl OLEHOK - «3auTE€HO» — «He 3aureHo». OcBoeHHe
MaTepuaia JUCHHUIUIMHBI M JOCTAaTOYHO BBICOKAs CTENEeHb (OPMUPOBAHUA KOHTPOIUPYEMBIX
KOMIIETEHIIMH 00y4aromerocs (CBOGBPEMEHHBIE BBIIIOJHEHHUE U 3allUTa OTYETOB IO JIAOOPaTOPHBIM
paboTaM ciy>kaT) OCHOBaHHMEM JUISI JIOMycka 00ydaromerocs: K 3Tanmy HpOMEXYTOYHOW aTTecTaluu -
HK3aMEHY.

YpoBEeHb TEOPETHUYECKOM MOJArOTOBKM CTYAEHTA OIpPEAESeTCs] COCTaBOM U CTENEHbIO
(dbopMHpoBaHUS MPUOOPETEHHBIX KOMIIETEHLIUH, YCBOCHHBIX TEOPETUUECKUX 3HAHUH U METO/O0B, a
TaKKe YMEHHEM OCO3HAHHO, 3()(pEeKTHBHO MPUMEHATh MX NPU PEIICHUH 33/a4 IIeJICHANPAaBICHHOTO
IIPUMEHEHMSI Pa3JInYHbIX TPYIII MAaTEPUAIOB B 3JICKTPOHHOIN TEXHHUKE.

[Tpumensiercs qyeThIpexOanbHas hIKasiza OLICHOK: "oTnn4HO", "xopomio",
"yI0BJIETBOPUTENBHO", "HEYAOBIETBOPUTEIBHO", UTO COOTBETCTBYET IIKajl€ "KOMIIETEHLIMH CTYACHTA
MIOJIHOCTBbIO COOTBETCTBYIOT TpeboBaHusM PI'OC BO", "koMmmeTreHUUH CTyAE€HTa COOTBETCTBYIOT
tpeboBanusim OI'OC BO", "kommeTeHUMH CTyJeHTa B OCHOBHOM COOTBETCTBYIOT TpPEOOBaHHIM
OI'OC BO", "komMneTeHIInU CTyI€HTa He COOTBETCTBYIOT TpeboBanusim GI'OC BO".

Llenpto mpoBeneHHs ~ NPOMEXKYTOUHOM arTecTaluu (3K3aMeHa) sBISETCS IpPOBEpKa
OOIIEKYJIBTYpPHBIX, 00IIETTPO()ECCHOHANBHBIX B MPO(ECCHOHATLHBIX KOMIETCHIIUH, TPHOOPETEHHBIX
CTYAECHTOM IIPU U3yYEHUU AUCUUIUINHBI «Du3ndeckre OCHOBBI (POTOHUKUY.

OK3aMeH OpraHM3yercs W OCYULIECTBISETCS, Kak MpaBuio, B (opme cobeceqoBaHuUs.
CpencTBoM, OIpeNeNAonUM CojiepKaHue coOeceJoOBaHUsl CTYJEHTa C JK3aMEHAaTOPOM, SIBJISIETCS
YTBEPXKJACHHBIM SK3aMEHAIIMOHHBIA OuieT,  couepkanue Kortoporo ompexaensercs OIIOII wu
HacTosel paboueil mporpaMMmoil. Dk3aMeHaIlMOHHBINA OWJIeT BKIIOYAaeT B ceOs, Kak MpaBUiIo, JBa
BOIIPOCA, KOTOPbIE OTHOCATCSA K YKa3aHHBIM BBIIIE TEOPETUUECKUM pa3/ienaM JUCIUIUINHBI.

OneHke Ha 3aKJIIOUUTENIBHOM  CTaJMM  HSK3aMEHAa IIOABEPralOTCsi YCTHBIE  OTBETHI
HK3aMEHYIOIIErocsi Ha BONPOCHI AK3aMEHALIMOHHOIO OuiieTa, a TakXKe JOMOJIHHUTEIbHBIE BOIPOCHI
9K3aMEHATOPA.

[TpumeHsitoTCs crneayronue KpUTepuH OLEeHUBAaHUS KOMIIETEHIUHN (pe3yIbTaToB):

-YpPOBEHb YCBOECHHUS MaTepHaa, IpeayCMOTPEHHOIO TPOrPaMMOii;

-yMEHHUE aHAJIM3UpPOBaTh MaTepHall, yCTaHABIUBATh IPUUYUHHO-CIIEACTBEHHbIE CBS3H;

- IOJTHOTA, apTyMEHTHUPOBAHHOCTh, YOSKACHHOCTh OTBETOB Ha BOIIPOCHI;

- Ka4ecTBO OTBeTa (0011asi KOMITO3HIIHS, JIOTHYHOCTh, YOKIEHHOCTH, O0IIIast Py AUIIHA);

- HCIIOJIb30BAHUE JOIOJHUTEIBHON JIMTEPATyphl NPU MOATOTOBKE K 3TAINly MPOMEKYTOUHOU
aTTecTaluu.

IIpumensiercs yeTelpexOanbHas IKasua OLICHOK: "oTiIM4HO", "xopomo",
"yIOBJIETBOPUTENBHO", "HEYTOBIETBOPUTEIBHO", YTO COOTBETCTBYET IIKAJIE "KOMIETEHIIMU CTYy/I€HTa
MOJTHOCTBIO COOTBETCTBYIOT TpeboBanusM PI'OC BO", "KOMNETEHIIMU CTYAEHTAa COOTBETCTBYIOT
tpeboBanusiM OI'OC BO", "koMmeTeHIMH CTyJeHTa B OCHOBHOM COOTBETCTBYIOT TPeOOBaHUIM
@®I'OC BO", "koMIeTeHIIUH CTyIeHTa He COOTBETCTBYIOT TpeboBanusm OI'OC BO".

5. OnucaHue mnoka3arejeil W KpUTepHeB OLEHHWBAHUS KOMIETEHIMIl Ha Pa3IMYHBIX
Tanax ux (popMUPOBaHUSI, IWIKAJ OLeHUBAHUS



K onenke ypoBHS 3HaHUHM M MPAKTUYECKUX YMEHHUH M HABBIKOB PEKOMEH]IyeTCS MPEAbSBIATH
cienyromume oomme TpedoBaHus.

«OTIH4YHO»:

IyOOKHE W TBEPAbIC 3HAHUS MMPOTPAMMHOTO MaTepuaia MporpaMMbl  JUCITUIUIMHBI, TOHUMAHHE
CYILIHOCTHU U B3aUMOCBSI3H PACCMATPUBAEMBIX SIBJICHH (ITPOLIECCOB);

MOJIHBIC, YETKWE, JIOTHYECKH IOCIIe0OBaTeIbHbIC, MPABHIBHBIE OTBETHI HAa TIOCTaBJICHHBIC
BOIIPOCHI; YMEHHE BBIACIATH TTIABHOE U JIENIaTh BBIBOJIBI.

«Xopouo»:

JIOCTaTOYHO MOJIHbIE U TBEPAbIC 3HAHMS MPOrPaMMHOrO MaTepuasia JUCIHUIUIMHBI, TPaBUIbHOE
MMOHMMAHKE CYIIHOCTH U B3aUMOCBSI3H PACCMATPHUBAEMBIX SIBJICHUH (IIPOIIECCOB);

nocie0BaTeIbHbIe, MPaBUIbHbBIE, KOHKPETHbIC, 0€3 CYHIECTBEHHBIX HETOUHOCTEH OTBETHI Ha
MIOCTABJICHHBIC BOIPOCKHI, CBOOOJHOE YCTpaHEHHE 3aMEUYaHHW O HEJOCTATOYHO IOJTHOM OCBEIICHUU
OTJENbHBIX MMOJOKEHUH TP MOCTAHOBKE JIOTIOJHUTENBHBIX BOMPOCOB.

«Y10BJIETBOPUTEIHHO:

3HaHHWE OCHOBHOTO MPOrpaMMHOr0 MaTepuana JIUCHUIUIMHBI, TOHMMAaHUE CYIIHOCTH U
B3aMIMOCBSI3U OCHOBHBIX paCcCMaTPHUBAEMBIX SBJICHUH (IIPOIIECCOB):

MOHMMAaHHE CYIIHOCTU 00CYX/IaeMbIX BOMPOCOB, MpaBUIbHBIE, 03 TPYObIX OMIMOOK OTBETHI Ha
MMOCTABJICHHBIC BONPOCHI, HECYIIICCTBCHHBIE OIMOKN B OTBETaX Ha JIOMOJHUTEIILHBIC BOITPOCHI.

«HeynoB/1eTBOPUTEIBLHO»:

OTCYTCTBHE 3HAHWW 3HAYUTEIBHOM YACTH NPOrPaMMHOTO MaTepuaia JAUCIHUILIUHBL
HEMpPaBWIbHBIN OTBET XOTs ObI HA OJJMH U3 BOIIPOCOB, CYIIECTBEHHBIC U IPpyOble OIIMOKU B OTBETaX HA
JIOTIOJTHATEIIHHBIC BOIPOCHI, HEIOTIOHUMAaHUE CYITHOCTH M3JIaraéMbIX BOTIPOCOB, HEYMEHHUE TPUMCHSITh
TEOPETUYECKHE 3HAHUS MPU PEIICHUU MPAKTUYECKUX 3a7ad, OTCYTCTBHE HABHIKOB B OOOCHOBAaHUU
BBIIBUTAEMBIX TIPEUIOKCHUHN U TPHHIMAEMBIX PEIICHUH.

[Tpu Tpex Bompocax B Ousere 001as OlleHKa BBICTABIISETCS CIASAYIOUUM 00pPa3oM: «OTIUYHO,
€CIIM BCE OICHKU «OTJIMIHO» WJIU OJHA U3 HUX «XOPOIIOY; «XOPOIIO», €CITU He 00JIee OJTHOM OICHKU
«YIOBIETBOPUTENHHO»; «YIOBIECTBOPUTEIHHO», €CIH JBE M 0O0liee OIEHOK «YyIOBICTBOPUTEILHOY;
«HEYIOBIICTBOPUTEIIBHO», €CIIM OJIHA OIEHKA «HEYJOBJICTBOPUTEIIHEHO», a OCTALHBIC HE BBIINIC YeM
«yIOBIETBOPUTENHHO» UJIH JIBE OIICHKU «HEYIOBICTBOPUTEIHHOM.

6. KpnTepnu OICHUBaAHUA l'[pOMC)KyTO‘IHOﬁ aTreCcTalnumn

Tabauna 1 - Kpurepun orieHMBaHUs IPOMEKYTOUYHON aTTeCTallUU

IlIka/na oneHUBaAHUA Kpurtepuu oneHnBanus

«OTIHYHO» CTYAeHT JOJKEH: IPOJAEMOHCTPUPOBATh TJIyOOKOE U MPOYHOE
YCBOGHHME 3HAHMM MarTepualia; HCYEpIbIBAIOIIe, IOCIIEI0BATEIbHO,
IPaMOTHO M JIOTUYECKHM CTPOMHO H3JIOKHUTb  TEOPETHUYECKUN
MaTepuai; NpaBUIbHO (GOPMYJIUPOBATH ONPEAETICHUS; YMETh CIeNaTh
BBIBOJIBI 10 M3JIaraéMOMYy Marepuainy; Oe3ylnpedHO OTBETUTh He
TOJILKO Ha BOIPOCHI OWUJIETa, HO M Ha JOIMOJIHUTENIbHBIE BOMPOCHI B
pamkax pabodeil MporpamMMmbl JUCHUIUIUHBI; MPOJIEMOHCTPUPOBATDH
yMEHHE  MpaBWIbHO  BBIMOJHATH  NpPAaKTUYECKUE  3aJaHMUs,
IIPEyCMOTPEHHBIE POTPAMMON;




«XopouIo»

CTYeHT JI0JI3KeH: TIPOJAEMOHCTPUPOBATh JOCTATOYHO MOJHOE 3HAHUE
MaTepuaia; IpoAeMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHUYECKHUX
MOHATHM;, JOCTATOYHO MOCJIEN0BaTeIbHO, TPAMOTHO U JIOTUYECKU
CTpOMHO  M3JaraTh MaTepualg; yMETb CJelaTh  JIOCTATOYHO
000CHOBaHHbIE BBIBOJIBI 10 M3JIara€MOMYy MaTepHaiy; OTBETHTb Ha
BCE BOIIPOCHl OwujeTa; MPOJEMOHCTPUPOBATH YMEHHUE IPABUIBHO
BBITIOJTHSATH NMPAKTUYECKUE 3a/laHusl, IPEAYCMOTPEHHBIE IPOTPaMMOI,
IIPH 3TOM BO3MOYKHO JIOITYCTUTh HENPUHLIUIINAIbHBIE OLINOKHY.

«YAOBJIETBOPUTECJIBHO»

CTYAEHT JOJIKeH: IPOJEMOHCTPUPOBATh 00lIee 3HAHUE U3y4aeMOIo
MaTepuanga; 3HaTh OCHOBHYIO PEKOMEHJyEMYI0 IpOorpamMMmoi
OUCLUIUIMHBL  y4eOHYIO JIMTepaTrypy; YMeTb CTPOUTh OTBET B
COOTBETCTBUH CO CTPYKTYpPOH M31araeMoro BOIIpoca; M0Ka3aTh o0Iee
BJIaJIeHUE MOHATUNHBIM aNapaTroM AMCLUUIUIMHBL, YMETh YCTPaHUTb
JIOTYIIEHHbIE MOIPEUIHOCTH B OTBETE HAa TEOPETUUYECKHE BOIIPOCHI
W/WIK TIpU BBINOJHEHUU MPAKTUYECKUX 33aJaHUN MO0J PYKOBOJCTBOM
npenojasatens, Jau00  (IpU  HEOPaBWIBHOM  BBIIIOJIHEHUU
MPAKTUYECKOTO 3aJaHusl) M0 YKa3aHWIO MPENojaBaTresis BBIIOIHUTH
Jpyrue NpaKkTH4YEeCKHUE 3a/1aHusl TOTO XKe pa3jiena JUCIUILIUHBI.

«HEYITOBJIETBOPUTEJILHO»

CTABUTCH B CJIyYyae: HE3HAHUS 3HAUUTEIBHON YacTU MPOTrPAMMHOTO
MaTrepuaga; He BIAJACHMS NOHATUWHBIM amnnapaToM AUCLUILIUHBL
CYILIECTBEHHBIX OMIMOOK TpPH H3IOKEHUU YyueOHOro MaTepuana;
HEYMEHUsI CTPOMTb OTBET B COOTBETCTBUHU CO CTPYKTYypoOM
M3JIaraéMoro BONPOCa; HEYMEHHUS JIelaTh BBIBOABI MO H3JaracMomy
Matepuany. Kak mpaBuiio, olieHKa «HEy/10BIETBOPUTEIBHO)» CTaBUTCS
CTyAE€HTaM, KOTOpblE HE MOTrYT THpPOJODKUTE OOydYeHHe IO
oOpa3oBarenbHON MporpaMMe 0€3 JOMOJTHUTENBHBIX 3aHSATHH 10
COOTBETCTBYIOLIEH  aucuuIuiMHe ((popMUpOBaHHMS U Pa3BUTHUSA
KOMITETEHIIMM, 3aKperyieHHbIX 3a JaHHOM JuciuIuimHOM). OneHka
«HEYAOBIETBOPUTEIILHO» BBICTABISETCS TAKXKE, €CIM CTYIEHT IOCIe
Hayajla 5K3aMeHa OTKa3aJcsi €ro ciaBaTh WM HapylIWI1 IpaBHiia
ClayM »HK3aMeHa (CHHUCHIBAJI, IOJCKa3blBaj, OOMaHOM MbITAJICA
MOJTYYUTh 00Jiee BHICOKYIO OIICHKY H T.I1.).

7 TunoBble KOHTPOJIbHBIC 3aJaHusl WJIM HHBIC MaTE€pHualbl, H006XOIII/IMLIG AJId OICHKH

3HAHUI, YMeHHWi, HaBbLIKOB M (MJIH) ONBITA AeATEJLHOCTH,

(popMupoBaHus KOMIETEeHIMI B Mpouecce 0CBOeHHsI 00pa3oBaTeIbHOH NMPOrpaMMmbl (05 6cex
8UO008 NPOBOOUMBIX 3AHAMUL UIU CAMOCMOAMENbHbIX pabom HeoOXo0UMo npedycmMompems
mamepuansl 01 NPOGEPKU 3HAHULL, YMEHUL U 61A0eHUl HABLIKAMU)

TunoBble 3aaHHsl B pPaMKax CaMOCTOSTEJbHOW padoThl CTYAEHTOB JUIs YKpPEIUICHUS

TCOPETUICCKUX 3HaHI/II\/'I, Pa3sBUTHA YMeHI/Iﬁ 1 HAaBBIKOB,

3aKpeIUICHHBIMH 32 TUCIUIUIMHOM.
* [Ipuniun paboTel criekTpodoToMeTpa.
* XapaKTepUCTUKU ONTHYECKOTO U3ITyUYCHHUS.
° KOFepeHTHOCTB OINITHYCCKOT'O M3JTYUCHUA.
* B3zaumogeiicTBue cBeTa ¢ BEIIeCTBOM (OTpaKeHHE, MOTJIOLICHHE).
* [IpuHIMT paOGOTHI COTHEYHOTO JIEMEHTA.
* BuJibl COTHEUHBIX 37IEMEHTOB.
» KoHcTpykuuu coiHeuHbIX OaTapei.

XapaKTepU3yIIMUX I3Tanbl

NpeaAyYCMOTPCHHBIX KOMIICTCHIHUAMMU,



e TummoBasgs BAX coJIHEYHOro 3JIEMeHTA.

* DJEKTPOJIOMUHECIIEHIIUS P-N-TIepexoa.

* Yto Takoe KaToI0TFOMHUHECIICHIIHS, (POTOTFOMUHECIICHITHS.

* Uto Takoe u3imyvareabHble U 0€3bI3ITydaTeIbHBIC TEPEXOIbI?

* Tunel mepexo10B (MEK30HHBIE, C Y9aCTUEM IMPUMECHBIX IICHTPOB U SKCUTOHOB).

* [IpsiMmO30HHBIEC U HEMIPSMO30HHBIE MTOTYTPOBOJHUKH.

* M3nydarenu Ha OCHOBE TE€TEPOCTPYKTYP.

* [TapameTpbl ONTUYECKOTO U3TYUYCHHUS.

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

[Tpumep 3a1aHus ¥ KOHTPOJBHBIX BONMPOCOB K JIAOOpaTOpHOU paboTe, BHIMOTHSAEMOW IS
MPUOOPETEHUS U Pa3BUTHsI 3HAHUN U MTPAKTUYECKUX YMEHUH, IPETyCMOTPEHHBIX KOMIIETECHITUSMH.

JlaboparopHas pabota «McciienoBanue CneKTPOB JJIOMHHECHEHIIMHU MOJIYNPOBOHHKOBbBIX

CTPYKTYpP»
Onucanue MeTOAUKH BbINOJTHEHUS

Ha puc. 1 mpencraBieHbl ABa HM30JUPOBAHHBIX MOJYNPOBOJHUKA C Pa3IUYHON IIUPUHOU
3aMpenieHHON 30HbI Eg, MUANEKTpUYIECKOl MPOHUIIAEMOCTBIO €, pabOTON BBIXOJA ¢ U AJICKTPOHHBIM
CPOJACTBOM Y. DJIEKTPOHHOE CPOJCTBO IMPEACTaBISET COOON SHEPTHi0, HEOOXOAUMYIO sl YIalleHUs
3JIEKTPOHA CO JHA 30HBI MIPOBOJIUMOCTH 3a TPEAEIBl ICHCTBHS JIIOOBIX TUITONEH M CHII H300paKeHUSI.
Ecnu BOAM3M MOBEPXHOCTH €CTh U3TUO 30H, TO 3JIEKTPOHHOE CPOJICTBO OMpenessercss paboToi mo
YAAJIEHUIO JIEKTPOHA HENMOCPEACTBEHHO U3-110]1 IOBEPXHOCTH, a HE U3 TIIyOUHBI ITOJIyIIPOBOIHUKA.

Ypobers  Gakyyma
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Puc. 1. DHeprernyeckas nuarpaMma JByX MOJIYIPOBOJHUKOB
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Puc. 2. Duepreruueckas nuarpamma KPC ¢ KS u 3ouHO# auarpammoii | tTuna (a) u |l Tuma (6)



Ha puc. 2 cxemaTrnuHO TTOKa3aHbl JHEPTHH Pa3MEPHOTO KBAHTOBAHUS IEKTPOHOB Ee B KIS B 30HE
MPOBOAMMOCTH U JUIS TSDKEJIBIX M JIETKUX AbIPpOK Ennh 1 En B K B BanenTtHoil 30He. MHaeke qw
orHocutcss k KS, a b — k Oomee mmpokozoHHOMYy OapbepHOMYy cioro. Jljiss OLEHKH SHEpruii
M3IIydaTeNbHbIX mepexonoB B K5 HeoOxomumo 3Hath rmyoumny K mns wocuteneir 3apsima (H3),
KOTOpasi ONpPENENISIETCS BEIMYMHOM pas3pbiBa 30HBI MNPOBOJAMMOCTH W BAJEHTHOW 30HBL. i
OTpesieNieHUs] BEJIMYMH pPa3pblBOB BaleHTHOW AEy m 30HBI mpoBoamMocTH AEc Bocmonb3yemcs
MPaBWJIOM 3JIEKTPOHHOTO cpojacTBa. CorjacHO mNpaBUily 53JEKTPOHHOTO CPOJCTBA pa3pbiB 30HBI
MIPOBOJAMMOCTH TIPU KOHTAKTE JIBYX Pa3IMYHBIX HEHANPSHKEHHBIX TOJTYMPOBOJHUKOB PaBEH Pa3HOCTH
3HAYEHUH CPOJICTBA K AIEKTPOHY:

AE(xY)= 2e M(x) e °(Y), 1)
re B KayecTBe IpuMepa Y U X — XapakTEepUCTUKH COCTaBa TPOWHBIX TBEPABIX PacCTBOPOB
MOJTYTIPOBOTHUKOBBIX COCTMHEHUH, HCIIOIh3yEeMbIX JUISI MTOTyYCHHsI OaphepHBIX ciioeB 1 K.

s Tpoitabix coenunennit AxB1xC (o6muii annon) nian ACyDi.y (0Ommii KaTHOH) 3aBUCUMOCTD
IIMPUHBI 3aMPENICHHON 30HBI SBISCTCS KBaAPAaTHYHON (yHKIMEH OT coaepiKaHHs KOMIIOHCHTOB
TBEpAOro pactBopa. g paccMaTpruBaeMbIX COSAMHEHHM MOTYYHM:

Eq®(X)=Egacx+Egac(1-X)-B-x(1-X),

Eq°(y)=Eqacy+Egan(1-Y)-B:¥(1-y), )
riae Egac, Egsc, Egac, Egap — mmpuHbI 3anpenieHHbIX 30H MOITYIpOBOAHUKOBBIX coeanHenuilt AC u BC,
AC u AD (nanpumep, ZnS u CdS, ZnS u ZnSe u T.1.) COOTBETCTBEHHO (cM. Tadnuily), B — mapamerp
n3ruda, XapakTepu3yIui HEIMHEHHYI0 3aBUCUMOCTD IUPHHBI 3aIIPEIICHHON 30HBI B KPUCTAJIE OT
cocTaBa X WJIM Y ¥ 3aBUCSIIHIA OT CBOWCTB aTOMOB, O0Pa3yIOIIUX TBEPbIA PacTBOD.

[Tapamerp B MokeT OBITH pacCYMTaH U3 COOTHOIICHUS

B=_Ze {1—1j (r,+1, )exp(— sa, \B@J ’ @)

rA B

rne Ze — 3aps]l 3aMeliaeMoro MoHa, ao — MOCTOSIHHAS KPUCTAJUIMYECKON PEeIeTKH COOTBETCTBYIOILETO
TPOHHOTO COENMHEHHsI, S — IMOCTOSHHAS dKPAaHUPOBAHHUSA, IA, B — KOBAJCHTHBIC aTOMHBIE PaJlUyCHI.
®opmyna (3) maer mpubnmxeHHoe 3HaueHHe Napamerpa B. bonee TouHble 3HadyeHus napamerpa
n3ruda MoTyvaroT SKCIIepUMEHTAIBHBIM ITyTeM. HarpumMep, /Ui pacdera MHUPHHBI 3apEIieHHON 30HbBI
napamerp usruba B coctaBiser 0,60 3B u 0,61 3B npu 7=300 K mns ZnxCdixS u ZnSySer.y
COOTBETCTBEHHO.

OcHOBHbBIE TapaMeTpPhI MOITYIPOBOTHUKOBBIX COEMHEHUH NPUBEIeHb! B TabuuIe 1.

Tabnuma 1. OcHOBHBIE TapaMeTphl OJIYIPOBOJIHUKOBBIX COETMHEHUN

CoenuHenne Ey, 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 49
GaP 2,26 3,8
GaN 3,2 41
InP 1,34 4,38

OcranpHbIe MapaMeTpbl, KpOME IUPHHBI 3alPEICHHON 30HBI, IS TPEXKOMITOHEHTHBIX TBEP/IBIX
pactBopoB, Hampumep ZnxCdixS, ZnSySeiy, ¢ pa3sHbIM colepKaHUEM IIMHKa X W Cepbl Y



PacCUMTHIBAIOTCSA METOJOM JIMHCWHOW HHTepnoisuuu. Hampumep, 37I€KTPOHHOE CPOJCTBO ISt
COOTBETCTBYIOIIETO TBEPIOTO PACTBOPA MOXKET OBITh HAHJACHO U3 CIICAYIOUIMX COOTHOIICHHIA:
X(X) = yzns X + ycds *(1-X);
1Y) = yzns *y + yznse -(1-Y), (4)
rae ¥ — »IeKTPOHHOE CPOJICTBO JUIS MaTepuanga KBaHTOBOH sMbl ZnxCdixS, y° — siekTpoHHOE
CPOJCTBO i MaTepuana 0ypepHoro min 6apsepHOro ciiosi ZnSySer.y.
DHeprus U3Iy4aresIbHOTO Mepexo/ia B 6apbepHOM cjioe OYIeT ONpeAesaThCs Kak:
Ebcl - Egb— Ebex, (5)
rae Ep™ sHeprus cBsi3u SKCHTOHA B GaphepHOM CJI0€.
SHCPFI/I}I OCHOBHOI'O U3JIy4aTCJIbHOTO IMIEPEX0/ia B KA IEPpBOro TUIia:

EqwCI = quw + Eel +Ehh1 — Eqwex. (6)
DHeprust OCHOBHOI'O U3JIy4aTeibHOro nepexoa B K5 Broporo Tuma:
Eqw” = E¢™ + Eer— Equ®™, 7

rae — Eqw®™ sHeprust cBsi3u 3kcuTOHA B €101, 0Opasyromniem K.

ITocsienoBaTe/IbHOCTH BBINOJHEHUS PadOTHI

1. M3yunTte TeOpETHUECKYIO YacTh paboTHI.

2. Bribepere CHEKTpBl JIOMHHECHEHIIMA W3 MPUIOKEHUS COTJIACHO BapHaHTY WM IOIY4YHUTE
CHEKTpHI Y MpernoaBaTes.

3. Omnpenenure KakoMy U3JNydaTelbHOMY Iepexony (B 6apbepHoM cioe win KS) cooTBeTcTByIOT
IIMKH Ha CIIEKTPAX, a TAKKe SHEPTHH THX mepexonos (EX = 1240/4 [3B]).

4. [TpoBeuTe CIeyrOIMNE PACUETHI:

4.1. nnsa KA mepBoro tuna:

a) TIMPUHBI 3alpenieHHON 30HBI OapbepHOro cios 1o dopmyie (5) (mpu pacuere B3ATh
crnenyrorre mapameTpsl B = 0,6 3B; Ep™ = 20 m3B);

0) cocTaBa TBEpPJOro pacTBopa 6apbepHOTO 1o 1o hopmyie (2);

B) IIMPHUHBI 3anpeleHHo 30Hbl KA no ¢popmyie (6) (mpu pacyere B34Th ClIeAyIONIME TapaMeTph:
B =0,65B; Eqw®* = 30 M3B; Ee1 = 50 M3B; Enn1 = 5 MaB);

I') cocTaBa TBepJioro pactopa cios KA no popmyne (2);

1) SIEKTPOHHOTO CPOJCTBA AJi OaphepHoro cios u cios K5 mo dopmyre (4);

€) BEeJIMYMHBI pa3pbIBa 30HbI IPOBOIUMOCTH I10 MPaBUITY IEKTPOHHOTO CPOJICTBA;

) BEJIMYMHBI pa3pbIBa BAJICHTHOM 30HBI, OMTUPAsCh HA CTPOCHUE 30HHOM JHAarpaMMbl CTPYKTYPEHI C
K4 nepsoro tumna (puc. 3, a).

4.2. ns K5 Broporo tumna:

a) IIMPHUHBI 3alpEUIeHHOM 30HBI OapbepHOro ciost no ¢opmyine (5) (npu pacuere B3ATh
crenyromnre napamerpsl: En™ = 20 moB);

0) cocTaBa TBEpIOro pacTBOpa GapbepHOro cios no popmyie (2) (mpu pacyere B3ATh CIEAYIOIINE
napametpsl: B = 0,6 3B);

B) pas3pbIBa 30HBI NMPOBOAMMOCTU M3 (hopMyibl (7) M CHEKTPOB KaTOJOJIOMHHECUEHIMH (IIpU
pacdere B3ATh clieayromue mapameTpsl: Eqw®™ = 30 MaB; Ee1 = 50 MmaB);

T') JJEKTPOHHOTO CPOJICTBA Jsi OapbepHOro cios mo ¢opmyne (4) u cmos KS mo mpaBumy
AJIEKTPOHHOTO CPOJICTBA;

1) cocTaBa TBeporo pactaopa ciost KA o ¢popmyse (4);

€) LIMpUHBI 3anperieHHoil 30Hbl cinost KA mo dopmyne (2) (mpu pacuere B3ATh ClEIyOIINE
napametpsl: B = 0,6 3B);

) pa3pblBa BaJCHTHOH 30HBI, OMHMPAsCh Ha CTPOEHUE 30HHOM aMarpaMMbl CTpyKTypbl ¢ K1
BTOPOTO THIIA.

5. Hapucyiite B Macmrabe TMOJNyuYeHHYIO 30HHYIO JUarpaMMy C YpPOBHSIMH pa3MepHOI0
KBaHTOBAHUS DJIEKTPOHOB H JIBIPOK.

6. Ilpoananu3upyiite nmoydeHHbIE pe3yJIbTaThl.
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KonTposabHbie Bonpocsl
1. DeKTpOoaOMUHECIIEHITIUS p-N-TIepeXxoa.
2. KarogomomuHecueHIus, (GOTOTIOMUHECHCHITHA.
3. Uto Takoe u3inydaresbHble U Oe3bI3/IydaTelIbHble epexo/ibl?
4.Tunel nepexonoB (MEK30HHBIE, C yYaCTUEM IIPUMECHBIX LIEHTPOB U SKCUTOHOB).
5. IIpsAMO30HHBIE Y HENPSIMO30HHBIE IOTYIPOBOIHUKH.
6. M3nmyuaTeny Ha OCHOBE FeTEPOCTPYKTYP.
7. IlapameTpbl ONITHYECKOTO U3ITYyUYECHHUS.
8. Ilorepn onTHYECKOrO U3TyUYEHUS IIPU BBIXOJE BO BHEIIHIOK CPELY.
9. BiusiHue teMnepaTypsl Ha CHEKTPbI JIOMUHECLEHIIUH.

[Tpumepsl Tem pedepaToB, BBINOIHAEMbIX M NPUOOPETEHHs W PaA3BUTUS 3HAHUH H
MIPaKTUYECKUX YMEHUMN, IPEYyCMOTPEHHBIX KOMIETCHIIUSIMH.
1. Mcropus pa3BUTUS ONTOIEKTPOHUKU
. OnTryeckue ycTpoiCcTBa 3arucu HHOOpMAIHH
. JJazepHO-OnTHUECKOE CUUTHIBaHUE UH(OpMAIH
. Kommakt-aucku. 3anuce napopmanmu. BocrponsseaeHrne KOMIIaKT-a1CKa
. ONTOR/1EKTPOHHBIE CEHCOPHBIE MAHENIN U SKPaHbI
. Mudpossie BOCC
. Ananorossie BOCC
. OnTryeckoe BOJIOKHO Ha OCHOBE (DOTOHHBIX KPUCTAIUIOB
9. Coznanue camMO(pOPMUPYIOIIUXCS KOMIIBIOTEPOB M ONTOBOJIOKOHHBIX HelpouHTep¢eiicoB Ha
OCHOBE CMapTIMHKOB
10. TenaeHIIMM MUPOBOIO Pa3BUTHS CETEH AOCTyNa
11. JIazeprl Ha KBaHTOBO-pa3MePHBIX 3PPeKTax
12. Jlucrien Ha KBAHTOBBIX TOUKaX
13. Opranunueckue cBeToanoabl. COBpeMEHHOE COCTOSITHHE pa3paboTOK YCTPOMCTB M CHUCTEM Ha
OCHOBE OPTaHUYECKUX CBETOAMOIOB
14. Vicrounuku cBeTa Ha OCHOBE 3((eKTa aBTO3IMUCCUH YTIIEPOIHBIX BOJIOKOH
15. JlazepHblil MUKPOIIPOEKTOP CO CHUPATBHOM pa3BepTKOM JIsi MOOMIIBHBIX YCTPOMCTB
16. Pa3paboTKy KBaHTOBBIX KOMIIBIOTEPOB
17. Pa3paboTKku B KBAaHTOBON KpuITorpaduu
18. [ToBepXHOCTHBIE TUTA3MOHBI
19. OnTrueckue cBOCTBAa HAHOOTBEPCTUM B METAINIMYECKUX IIIEHKAX
20. ConHEYHBIE PJIEMEHTHI C TETEPOIIEPEX0IaMHU
21. IlepcrieKTUBBI COJTHEYHON SHEPTETUKH
22. lucruien Ha OCHOBE KHUJAKUX KPUCTAIIOB

0N n WD

CIHCOK THNOBBIX KOHTPOJILHBIX BONPOCOB JIJIs1 OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH 3HAHUM,
YMEHUI U HAaBBIKOB, MTPEAYCMOTPEHHBIX KOMIIETEHIIMSIMU, 3aKPETVIEHHBIMU 33 TUCHUILTUHOM.
. OCHOBHBIE CBOMCTBA U MapaMeTPbl ONTHYECKOTO U3ITyICHHS.

. KorepeHTHOCTb ONTUYECKOTO U3ITyUYEHUSI.

. Ilormomenue cpera.

. ®OTONPOBOAUMOCTH, POTO-3.11.C.

. Ycunenue v reHepanusi ONTUYECKOT0 U3TyISHUSI.

. JIroMUHECIICHITHS.

. U3nyuaTenbHbIe IEPEXOIbI.

. CBETOMOIBI: CTPYKTYpPa U MPUHIIUAI PAOOTHI, MTApaMETPhI U XapaKTEPUCTHKH.
. du3uKa MOITYIPOBOIHUKOBBIX Ja3€pOB.

O 00 1IN DN K~ W —
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10. UH>XeKIMOHHBIE JIa3epPhl.

11. JIazepsl ¢ T€TEpOreHHOM CTPYKTYpPOH.

12. ITapameTpbl U XapaKTEPUCTUKH (HOTOTPUEMHHUKOB.
13. TennoBblie U (HOTOHHBIE (POTONTPUEMHHUKH.

14. Baytpennuit ¢poTo3pdeKT B MOIynpoBOIHUKAX.
15. [lomynpoBOAHUKOBBIE (POTOMPUEMHHKH.

16. doTope3ucTopsl.

17. ®oroauonsl.

18. P-i-n poToanoas! 1 JaBUHHBIE (DOTOAHOIBI.

19. ®oToTpaH3UCTOPBHI.

20. YCcTpOWCTBO ¥ IPUHIIMIT IEUCTBUSI OTITPOHOB.

21. ITapameTps! onTonap.

22. Pe3ucTopHbIE ONTOMAPHI.

23. JlnoHbIE ONTOMNAPBHI.

24. TpaH3UCTOPHBIE ONTOMAPHI.

25. TupucTopHsle ONTONAPHI.

26. IIpuHuumel paboThl COTHEYHBIX 3JIEMEHTOB.

27. ConHe4HbIE 3JIEMEHTHI Ha P-N-TIepexoiax.

28. ConHEeYHbIE 3JIEMEHTHI C TETEPOIIEPEXOJAMHU.

29. KBaHTOBBIE CBOIICTBA CBETA.

30. TermoBoe U3MyYeHUE U €0 OCHOBHBIE XapaKTEPUCTHKHU.
31. 3aKOHBI TEIUIOBOTO U3ITy4EHHUSI.

32. ®otoapdext. Buabt poroaddexra. YpaBHenue DitHIITEHHA.
33. Dddexr Kommnrona.

34. TeopeTnyeckue OCHOBBI HAHOOIITUKH.

35. Hanopa3mepHas onTrdecKasi MUKPOCKOTTHSI.

36. KBaHToBBIE H3ITydaTeny.

37. ®OTOHHBIE KPUCTAIUIBI U PE30HATOPHI.

38. [loBepXHOCTHBIE MIa3MOHBI.

TunoBble TECTOBLIE 3adaHuA IJId YKPEIUICHUA U IIPOBEPKU TEOPETHUCCKUX 3HaHHI>i, pa3BUTHUA
YMGHI/Iﬁ M HaBBIKOB, IPCAYCMOTPCHHBIX KOMIICTCHIIUAMM, 3aKPCTIJICHHBIMUA 3a HHCHHHHHHOﬁ.
1.1. Kakas AJINHAa BOJIHBI COOTBECTCTBYCT BerHeﬁ T'paHUIIC OITUYCCKOI'O qJUalla3oHa:

a) 0,1 mxM;

0) 0,5 MKM;

B) 1 mm;

T) 10 Mm?

1.2. Kakas qyvHa BOJHBI COOTBETCTBYET HMKHEH IPaHUIIC ONITHYECKOTO THaIa3oHa:
a) 1 °HM™M;

0) 10 aM™;

B) 100 uM™;

T) 1 MmxM?

1.3. Kaxkas amuHa BOJHBI COOTBETCTBYET HH(PAKPACHOMY H3ITYUCHHIO:

a) 0,3 MKM;

0) 0,6 MKM;

B) 0,5 MKM;

T) 1 MmxMm?

1.4. Kaxkas amvuHa BOJHBI COOTBETCTBYET YIbTpadrOIETOBON 00JaCTH CIIEKTpa:
a) 0,3 MKM;

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

r) 12 Mmxm?

2.1.  Kakoit matepuasl OTHOCUTCS K HETPSIMO30HHbBIM:

a) ZnSe;

0) GaP;

B) GaN;

r) Cds?

2.2.  Kakue nmapsl MaTepHajoB MO3BOJISIOT CO3/]aBaTh I'€TEPOOITOIIEKTPOHHBIE TPUOOPHI:

a) Ge-Ge;

0) Si-Si;

B) GaAs-GaAlAs;

r) GaAs-GaAs?

2.3. Kakoit MexaHu3M reHepalui U3Iy4eHUs Pealn3yeTcs B MOTYIPOBOIHUKAX:

a) 3¢ (HEeKT TePMOITEKTPOHHON IMHUCCHH;

0) 3¢ deKT reHepanyu IEKTPOHHO-IBIPOYHBIX T1ap;

B) 3¢ ekt peKkoMOUHAIINY;

T) addexT dhoTomomuneceHITUN?

2.4.  Kakue marepuaibl IPUTOAHBI Il U3TOTOBICHUS U3TYYaIONINX IPUOOPOB:

a) Ge;

0) Si;

B) Cu;

r) GaP?

2.5. Kakue maTepuanbl IPUTOIHBI ISl U3TOTOBIEHUS (POTONPUEMHHUKOB:

a) Al;

0) Au;

B) Ge;

T) Si?

2.6. Kakas mmpuHa 3ampemeHHOW 30HBI Eg y wMarepwanoB, TNPHUMEHSEMBIX IS
M3TOTOBJICHHSI ONTORJIEKTPOHHBIX IPUOOPOB BUANMOM 007aCTH CIIEKTpa:

a) 0,1 3B;

0) 1,55B;

B) 3,53B;

T) 6 3B?

3.1.Kakoe nanpsixenue npo6ost Unpos TUITUYHO AJIs1 CBETOINO/IOB:

a) 2 B;

0) 15 B;

B) 20 B;

T) 40 B?

3.2. Ot yero 3aBHCHUT YacCTOTa U3JIyuYEHHs CBETOJIMO/IA:

a) OT HaIpPsSLKEHUS;

0) OT IPSIMOTO TOKa,

B) OT IIMPHHBI 3aMpenIeHHOH 30HHI,

r) OT 00paTHOTO HANpPSHKEHUS?

3.3. Kakas xonctpykuusi CUJl U3 nmpuBEeIEHHBIX HA CXEME OTJIMYAETCA MPOCTOTOM, HO MpHU
ATOM HU3KUM K03()PHUIIMEHTOM BBIBOAA ONTHYECKOTO U3TyUEHUS:

a)
0)
B)
r)
1)
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e) e?
o | |
p+
| ARARARANAAANAN
a 0 B
T bi e

3.4. Kakue xonctpykuuu CUJl u3 mpuBeneHHbIX Ha cxeMe (CM. Bompoc 3.3) OTIMYArOTCS
BBICOKUM KO3()(DUITUECHTOM BBIBOJA ONITUYECKOTO M3ITyUCHUS:

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

3.4. Kakaa xonctpykuuss CUJ| u3 npuBeneHHbIX Ha cxeMe (cM. Bompoc 3.3) yiyuuiaer
AMarpaMMy HarpaBJIeHHOCTH TOPLIEBOTO U3ITyUYCHHUS:

a) a;
0) 0;
B) B;
T) T;
) i
e) e?

@oH/T OIIEHOYHBIX CPEJICTB BXOJUT B COCTAB pabOUeH MporpaMMbl TUCHUILTNHBI « DU3n4ecKre OCHOBBI
¢doronukn», HampasieHue noaroroBku — 03.03.01 «Ilpuknanneie MaTematuka u ¢usukay, OIIOIT
«DNEKTPOHHKA, KBAHTOBHIE CUCTEMbI 1 HAHOTEXHOJIOTHH.

CocraBuiia
JIOLIEHT Kadenpsl
MHKpPO- U HAHODJIEKTPOHUKU Pri6una H.B.

3aB. xadenpoit
MUKPO- U HAHOZJIEKTPOHUKH,
1.¢.-M.H., TOTIEHT JIutBunos B.I'.

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

COrNACOBAHO ®reoy BO "PrPTy", PrPTY, JlutenHos Bnagnmmp 29.08.25 10:36 (MSK) Mpocras noanuce
leoprueBuny, 3aBeaytowwmii kadeapori MHIJ1

Onepatop 340 000 "Komnanus "TeHsop" ——




