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

OrneHOYHBIE MaTepuaabl — 3TO COBOKYIHOCTh  y4EOHO-METOJUYECKHX  MAaTepHUajioB
(KOHTPOJNBHBIX 3aJaHUM, onmucaHuil (GopM U Tpolenyp), NpeAHa3HAYEHHBIX IS OLEHKHM KadyecTBa
OCBOEHUS 00YUaIOIUMUCS TaHHOW TUCITUIUIMHBI KaK YaCTH OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBl.

[lenb — OLIGHUTH COOTBETCTBUE 3HAHWM, YMEHUN W YPOBHS MPUOOPETCHHBIX KOMIICTCHIIHH,
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(eCCHOHATBHBIX KOMIIETCHIIUH, MNPUOOPETAaeMbIX OOYJaroIIUMCS B COOTBETCTBUU C DJTHMH
TpeOOBAHUSIMU.

IIK-1.1 - mpoBOOUT MOJICIMPOBAHHUE M HCCICAOBaHHUS (YHKIMOHAIBHBIX, CTaTHYECKHX,
JTUHAMUYECKUX, BPEMEHHBIX, YaCTOTHBIX XapaKTEPUCTUK MPHOOPOB, CXEM, YCTPONCTB M YCTAaHOBOK
3JEKTPOHUKHU ¥ HAHODJIEKTPOHUKH Pa3IMYHOTO (QYHKIIMOHATILHOIO HAa3HAYCHHUS;

[TK-2.1 - cobupaer, aHAIU3UPYET U 0000IIAET HAYTHO-TEXHUIECKYIO HH(POPMAIIHIO,

[1K-2.2 - cobupaeT, 0OpabaThiBaeT U 0000MIAET Pe3yabTaThl SKCIIEPUMEHTOB M MCCIICIOBAaHUI
3JIEMEHTOB, IPUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK JIEKTPOHUKU U HAHOAJIEKTPOHUKHU.

Kontpone 3Hanuii oOydaromuxcss TPOBOAUTCA B (opMe TEKyHero KOHTPOIS |
IIPOMEKYTOUYHOM aTTECTALUH.

[Ipu oueHuBaHuu (OHpPENEIEHNUN) PE3YJIBTATOB OCBOCHMS AUCLMILTAHBI
TPaJAMIIMOHHAS cUCTEMa (3a4TE€HO, HE3aUTEHO).

IMIPUMCEHACTCA

IMacnopT ¢goHaa OLIEHOYHBIX CPEACTB MO IMCIHUILIHHE

Ne | Ne KonTtpounpyem Kon Jtan GpopMHPOBAHUS Bua, meroa, popma
pa3 ble pa3jieJibl KOHTPOJIN- KOHTPOJINPYyeMOii OLIEHOYHOI' 0
n | ae (Tembl) pyemoii KOMIIeTeHIIMU (M1 eé cpeacTBa
/| ma AUCIHHUTLTAHBI KOMIIETEeH- qacTH)
1| (pe3yabTarbl M0 | HuM (Mau eé
pasnenam) 4acTH)
1|1 dusnueckue IIK-1.1, I[IK- | JIeKIMOHHEIE, ABnamuTuyecKun
OCHOBBI 2.1, 1IK-2.2 MPaKTUYECKHUE, OTYET, OTYETHI IIO
ONTOR3JIEKTPOHUKHU nabopatopHbie u | 1abopaTopHBIM
CaMOCTOSTEIIbHBIC paboTam, TIpe3eHTAINH
3aHATUS OOy4alomuXCs | JOKJIaaa, SK3aMeH
B TeueHue Yy4yeOHOro
ceMecTpa
2 |2 CBeToauoIel n| IIK-1.1, IIK- | JIekiuoHHBIE, AHaTATAYECKUHT
nonynpoBogHukoB | 2.1, [1K-2.2 MPAKTUYECKHE, OTYeT, OTYeThl IO
bI€ Ja3epbl nabopaTopHbie u | 1abopaToOpHBIM
CaMOCTOSTEIIbHBIE paboTtam, TIpe3eHTAIUH
3aHATHA OOYYaroIIMXCs | AOKJIaaa, 9K3aMeH
B TEYEHUE Yy4eOHOro
cemecTpa
3 |3 ®oronpuemnuku | IIK-1.1, IIK- | JlekuuonHsie, AnanuTudyecKui
2.1, 1IK-2.2 MPaKTUYECKHE, OTYET, OTYEThI  IIO
nabopaTopHbie u | 1abopaTopHBIM
CaMOCTOSTEIIbHBIE paboTraM, Tpe3eHTaIun
3aHATHUS OOYYarOIIMXCs | AOKJIAJaa, YK3aMEH




B TEYCHHE Yy4eOHOro
cemMecTpa
4 |4 OnTtpoHbl IIK-1.1, I[IK- | JIeKIuMOHHEIE, AnanuTuyecKui
2.1, IK-2.2 MIPaKTHYECKHE U | OTYeT, NPE3eHTALUU
CaMOCTOSITETTbHBIE JOKJIaja, SK3aMeH
3aHATUS  OO0YYarOLIUXCS
B TEYCHUE Yy4eOHOro
ceMecTpa
5 |5 OcHOBEHI IIK-1.1, [IK- | JIeKIMOHHEIE, AnanuTudyecKuin
KBaHTOBOM 2.1, IK-2.2 MIPaKTHYECKHE U | OTYeT, MpPE3eHTALUU
OINTHKH CaMOCTOSITETIbHBIC JOKJIaja, 9K3aMeH
3aHATUS  OO0YYaIOLIUXCS
B TeUeHHWE Yy4eOHOro
ceMecTpa
6 |6 Hanoontnka IIK-1.1, I[IK- | JIeKIMOHHEIE, AnanuTudyecKui
2.1, IK-2.2 MIPaKTUYECKHE U | OTYeT, MPE3CHTALUU
CaMOCTOSITETIbHBIC JOKIIaza, SK3aMeH
3aHATUS  OO0YYarOLIUXCS
B TEYCHUE Yy4eOHOro
cemMecTpa
7 |7 IlepcnexktuBpt  u | IIK-1.1, IIK- | JlekunonHsle, AnanuTudyecKuin
OCHOBHBIE 2.1, 1IK-2.2 MpaKTUYECKHE U | OTYET, MPE3CHTALUU
HaIpaBJICHUs CaMOCTOSITETIbHBIC JOKJIajia, 9K3aMeH
pa3BUTHUS 3aHATUS  OO0YYaIOLIUXCS
OITORJIEKTPOHUKHU B TEYCHHE Y4EeOHOro
u KBaHTOBOM ceMmecTpa
OINTHKH

2 ®opMbI TeKyIIEro KOHTPOJIsI

Texkymuil KOHTPOJIb YCIEBAEMOCTH IMPOBOJIUTCSA C LEIbIO ONPENEICHUS] CTENEHH YCBOCHUS
yueOHOro MaTepuajga, CBOEBPEMEHHOI'O BBISBICHUS M YCTPAHEHUS HENOCTaTKOB B IOJTOTOBKE
oOyJaromuxcs 1 MPUHATUS HEOOXOJWMBIX MEp IO COBEPUICHCTBOBAHHUIO METOJUKH IPENOJaBaHUs
yueOHOW TUCIUIUIMHBI, OpraHu3aluy paboThl 00YUAIOIINXCS B XO/I€ YU€OHBIX 3aHATUN U OKa3aHUS UM
WHAUBUYTLHON MOMOIITH.

K koHTposit0 TeKyllel ycneBaeMOCTH OTHOCSTCA MpPOBEpKa 3HAHHWM, YMEHUW W HABBIKOB
oOyJaroluxcs: Ha 3aHATHUAX, 1O pe3yabTaTaM BBIMOJHEHUS OOYYaIOIIMMUCS WHAMBUAYATbHBIX
3a/IaHUM, MPOBEPKU Ka4eCTBA KOHCIIEKTOB JICKIIUNA U UHBIX MATEPUAJIOB.

Texymuit KOHTPOIB MO TUCHUTUINHE «ONTOAIEKTPOHNKA M KBAaHTOBAsI ONTHKA» MIPOBOIUTCS B
BHJIE TECTOBBIX OMNPOCOB IO OTACJIbHBIM T€MaM JUCLUUILIMHBI, TPOBEPKH 3a/laHUM, BBIIOJHSAEMBIX
CaMOCTOSITENIbHO U Ha J1a0OpaTOPHBIX M MPAKTUUECKUX 3aHATHAX, @ TaKKE 3KCIPECC-OINpPOCOB U
3aJaHUil 1O JIEKIIMOHHBIM MaTepuaiaM M JabopaTropHbiM paboram. VYueOHbIe mocoOus,
PEKOMEHyeMble MJIi CaMOCTOSITENIbHOM pPa0OThl W TMOJATOTOBKM K JaOOpAaTOPHBIM 3aHSATHUSM
oOyuaronuxcs Mo JUCHuIinHe «ONTOIEKTPOHNKA U KBAHTOBAs ONTHKA», COJEPKAT HEOOXOAMMBII
TEOPETUYECKUN  MaTepHall. Pe3ynbpTarsl CaMOCTOATENbHON  PabOThl  KOHTPOJIUPYIOTCS
MIPENOIaBATEIIEM.

3 (I)OprI MPOMEKYTOYHOI'0 KOHTPOJIA



DopMOil TPOMEKYTOUHOIO KOHTPOJIS M0 JUCHUILIMHE SABIISIETCS dK3ameH. Dopma npoBeICHUS
9K3aMEHa — YCTHBIA OTBET, M0 YTBEP>KJICHHBIM HK3aMEHALIMOHHBIM OuiieTaM, cOopMyIHUpPOBAHHBIM C
YUETOM COepKaHUs YIeOHOM TUCITUTUTHHEI.

[lenpto mpoBeNEeHHS TPOMEKYTOUHOM AaTTECTAIlMU SIBIAETCA MPOBEPKA KOMIICTECHIIUH,
MPUOOPETEHHBIX CTYICHTOM IPU OCBOCHHUH TUCITUTUINHEI.

4 Onucanue nmokasaresieil 1 KpUTepHeB OLEHHBAHUS KOMIIETEHIUI HA Pa3JIMYHbIX
3Tanax ux opMHUpPOBAHMSA, IIKAJ OLCHUBAHUS

Oruenka crenieHH (OpMUPOBAHUS YKa3aHHBIX BbIIIE (I1. 1) KOHTPOIUPYEMBIX KOMIETEHIIUH Y
o0ydJaromuxcs Ha Pa3IMYHbIX dTanax MX (POPMUPOBAHMS MPOBOAUTCS MPENoJaBaTelieM BO BpeMs
JeKIMHA, KOHCYAbTAlUN, TPAKTUYECKUX U Ja0OPATOPHBIX 3aHATHH IO IIKaJIe OLIEHOK «3aYTEHO» — «HE
3auTeHo». TeKkylmuil KOHTpOJIb MO JUCUMIUIMHE MPOBOAUTCA B BHUAE TECTOBBIX OINPOCOB IIO
OTACIbHBIM TEMaM JUCLUIUIMHBI, IPOBEPKHM 33JaHUM, BBIIOJHAEMBIX CaMOCTOATENbHO, U Ha
71a00paTOPHBIX U MPAKTUYECKUX 3aHATHUAX, @ TAKXKE IKCIIPECC- OMPOCOB U 33JaHUHN MO JEKIUOHHBIM
MaTepuaniaMm u jabopaTopHbiM paboram. DopmupoBaHHE y OOYYAIONIMXCS BO BpeMs OOy4YCHHS B
CEeMECTPE yKa3aHHBIX BbIIIE KOMIIETEHUUI Ha 3Tamnax J1abopaTOpHBIX 3aHATUH U CaMOCT OSITEIbHON
paboThl OLIEHUBACTCA MO KPUTEPUSAM IIKAIbI OLIGHOK - «3aYyTeHO» — «He 3auTeHo». OcBoeHHe
Marepuaiga JUCHMIUIMHBI M JOCTaTOYHO BBICOKAs CTeNeHb (OPMHUPOBAHUS KOHTPOIUPYEMBIX
KOMIIETEHLINI 00ydJaromnierocsi (CBOEBpEMEHHbBIE BBIIIOJHEHUE U 3al[UTa OTYETOB I10 JaOOPATOPHBIM
paboram ciyXaT) OCHOBaHHEM [yl JOMYyCKa 00yJaroIlerocst K 3Taimy NpoMeXyTOYHOH aTTecTaluu -
JK3aMEHY.

YpoBeHb TEOpPEeTHUYECKON MOATOTOBKM CTYAEHTA OIpPEAEseTcs] COCTaBOM U CTEINEHbIO
(dopMupoBaHus NPUOOPETEHHBIX KOMIETEHLUH, YCBOEHHBIX TEOPETHMUYECKUX 3HAHUH M METONO0B, a
TaK)ke YMEHHEM OCO3HaHHO, 3()()eKTUBHO MPUMEHATh UX MPU PEIICHUM 33734 IeJICHaNpPaBIeHHOTO
NPUMEHEHHUS Pa3IMYHBIX TPYII MaTepUaIoB B AIEKTPOHHON TEXHHUKE.

[Tpumensiercs YeThIpexOabHas IKajga OIIEHOK: "oTIMYHO", "xopomio",
"y 10BJIETBOPUTENLHO", "HEYJOBJIETBOPUTENIBHO", YTO COOTBETCTBYET LIKAJIE "KOMIETEHIIMM CTYIEHTa
MOJIHOCTBIO COOTBETCTBYIOT TpeOoBanusM PI'OC BO", "kommereHIMH CTYIEHTa COOTBETCTBYIOT
tpeboBarusiM PI'OC BO", "koMIeTeHIHMH CTyJeHTa B OCHOBHOM COOTBETCTBYIOT TPEOOBAHHSIM
OI'OC BO", "koMmneTeHIMH CTYJIeHTa He COOTBETCTBYIOT Tpebosanusim ®I'OC BO".

[lenpro mpoBeneHUs MPOMEKYTOUHOM aTTecTanuu (dK3aMeHa) SBIISIETCS TMPOBEpKa
OOIIEKYIbTYPHBIX, 00IIEnpodecCHOHATBHBIX U MPOPECCHOHAIBHBIX KOMIETEHIINN, TPHOOPETEHHBIX
CTYAECHTOM IPU U3YYEHUH JUCUUIUIUHBI «ONTOAIEKTPOHUKA U KBAHTOBAsI ONITUKAY.

DK3aMeH OpraHu3yeTcss M OCYHIECTBISIETCsA, Kak MpaBuUio, B ¢opme cobeceqoBaHusl.
CpenctBoM, ONpeAeNsIONUM COAep)KaHue coOeceloBaHUsl CTYJIEHTa C 3K3aMEHATOpPOM, SIBIISIETCS
YTBEP)KJICHHBIM HSK3aMeHallMOHHBIN Owmier,  comepxaHue koroporo ompeaensercs OIIOII u
HACTOsIIeH pabodell mporpamMmoi. JK3aMEHAIIMOHHBIN OHWIIET BKIIIOYAET B ce0s, KaK MpaBWio, IBa
BOIPOCA, KOTOPbIE OTHOCATCS K yKa3aHHBIM BbIIII€ TEOPETUUECKUM pa3/iesiaM JUCLHUILIUHBI.

OneHke Ha 3aKIIOYUTENBHOW CTaJuM SK3aMEHa IOJBEpraioTCs YCTHbIE  OTBETHI
HK3aMEHYIOIIET0Cs Ha BOMPOCHI HK3aMEHALIMOHHOTO OHJIeTa, a TakKe JIOMOJHUTEIbHBIE BOMPOCHI
JK3aMeHaTopa.

[TpuMeHsIOTCS Cieaytole KPpUTEPUH OLIEHUBAHMs KOMIETEHIUH (pe3y/IbTaToB):

-YpOBEHb YCBOEHHUS MaTepuaia, IpeayCMOTPEHHOIO IIPOrpaMMOii;

-yMEHUE aHAJTM3UPOBATh MaTEpUal, yCTAaHABINBATH IPUUNHHO-CIIEACTBEHHBIE CBSI3U;

- IOJTHOTA, apTr'yMEHTHUPOBAHHOCTD, YOEKIEHHOCTh OTBETOB Ha BOIIPOCHI;

- KaueCTBO OTBeTa (00I1ast KOMIIO3UIINS, TOTHYHOCTD, YOKICHHOCTD, O0IIas DPYAULINS);

- WCHOJIb30BAaHUE JIOMOJHUTENBLHON JUTEPATyphbl NMPU MOATOTOBKE K 3Tally MPOMEKYTOUHOU
aTTeCTallUU.

IIpumensiercs yeTelpexOanbHas 1IKaja OLICHOK: "oTuuHO", "xopouio",
"'yIOBJIETBOPUTEILHO", "HEYIOBIETBOPUTEIBHO", UTO COOTBETCTBYET IIKaJIE "KOMIIETEHLIUN CTyIEHTa



MOJIHOCTBIO COOTBETCTBYIOT TpeboBaHusM PI'OC BO", "koMmmeTeHIMH CTYyAE€HTa COOTBETCTBYIOT
tpeboBarusim OI'OC BO", "KOMMIETEHIIMHU CTyJE€HTa B OCHOBHOM COOTBETCTBYIOT TPEOOBaHUSIM
®I'OC BO", "koMneTeHIH CTyJJeHTa He COOTBETCTBYIOT TpeboBanusm ®I'OC BO".

5. Onucanue moka3zaTejieil M KpUTepHEeB OLEHMBAHHMS KOMIETEHHHH HA Pa3IHYHBIX
Tanax ux (popMupoOBaHHs, IIKAJ OLEHUBAHUS

K omenke ypoBHSI 3HaHWI M MPAKTHYECKUX YMEHHH M HABBIKOB PEKOMEHIYETCS MPEIbSBISATH
cieAyromnme odmue TpeboBaHus.

«OTanYHO»:

rITyOOKHe W TBEpbIe 3HAHHSI MPOrPAMMHOT0 MaTepHaia MporpaMMbl  JHCIUTUIMHEL, TOHUMaHHE
CYIIIHOCTH ¥ B3aUMOCBSI3U PACCMATPUBACMBIX SBJICHUH (TIPOIECCOB);

MOJIHBIE, YeTKHEe, JIOTMYECKH I10CJIe/IOBAaTe/IbHbIC, MpPaBUJIbHBIE OTBETHl HA I1OCTABJICHHBIC
BOIIPOCHI; YMEHHUE BBIACTATH IJIABHOE U JIENATh BBIBOJIBI.

«Xopouo»:

JOCTaTOYHO TOJHbIE M TBEPJbIC 3HAHUS MPOrPAaMMHOI0 MaTepualia JUCLUUIUIMHBI, PABUILHOE
MOHUMAaHHE CYIIHOCTH ¥ B3aUMOCBSI3M pacCMAaTPUBAEMBIX SIBJICHUH (TIPOIIECCOB);

MIOCIIeIOBATENbHBIC, TIPAaBUIIbHBIC, KOHKPETHBIC, 0€3 CyIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJIEHHBIE BOIMPOCHI, CBOOOJHOE YCTpaHEHHE 3aMEYaHWN O HEJOCTATOYHO IOJHOM OCBEIECHHH
OTACTBHBIX MOJIOKEHHUH MPH MOCTAaHOBKE JOMOIHUTEIBHBIX BOITPOCOB.

«Y10BJIETBOPUTEIBHO»:

3HaHUE OCHOBHOI'0 IMPOTPaMMHOIO Marepuana JUCHMIIMHBI, TMOHMMAaHHE CYHIIHOCTH U
B3aMMOCBSI3H OCHOBHBIX PacCMaTPUBAEMBIX SIBJICHHI (TIPOLIECCOB):

MMOHUMaHUE CYIIHOCTH OOCYXJaeMbIX BOIPOCOB, MPaBWIbHBIE, 0€3 TPYObIX OIMIMOOK OTBETHI Ha
MIOCTaBJICHHBIE BOITPOCHI, HECYIIIECTBEHHBIC OIIMOKM B OTBETAaX Ha JOMOJHUTEIHHBIC BOMPOCHI.

«Heyn0B/1eTBOPUTEILHO»:

OTCYTCTBHE 3HAHWH 3HAYUTEIBHOM YaCTH TPOrPAMMHOTO Marepuaja JAUCIHUILINHBL
HENpaBUIIbHBIA OTBET XOTs Obl HA OIMH U3 BOIPOCOB, CYLIECTBEHHBIE U IpyOble OIIMOKHK B OTBETaX Ha
JIONIOJTHUTENBHBIE BOIPOCHI, HEIOMOHUMAHHE CYITHOCTH U3JIaraéMbIX BOIPOCOB, HEYMEHUE IPUMEHATh
TEOPETUYECKAE 3HAHUS TMPH PENICHUH MPAKTUYECKUX 3ajad, OTCYTCTBHE HABBIKOB B OOOCHOBaHUH
BBIJIBUTAEMBIX MPEIUIOKCHUIN M TPUHUMAEMbIX PEIICHHIA.

[Tpu Tpex Bompocax B Ousere o0mas OleHKa BHICTABIISAETCS CIASAYIOIUM 00pa3oM: «OTIUYHOY,
€CITH BCE OICHKH «OTJIIMYHO» HIIM OJIHA U3 HUX «XOPOIIO»; «XOPOIIOY», €CIIM He 0oJiee OJHON OIEHKH
«YJIOBJICTBOPUTEIHHO»; «YIOBICTBOPUTEIHLHO», €CJIM JIBE W OOJiee OICHOK «YyIOBIECTBOPUTEIHLHON;
«HEYJOBIIETBOPUTEIBHO», €CIIM OJHA OLIEHKA «HEYIOBJIECTBOPUTEIBHO», a OCTAJbHBIC HE BBIIIEC YEM
«YIIOBJIETBOPUTEIHHOY» WIIH JBE OIIEHKH «HEYIIOBIETBOPUTEIHLHOY.

6. Kpurepun onieHUBaHNS NPOMEKYTOYHOM aTTeCTALINH

Tabauma 1 - Kputepun onieHuBaHMs MPOMEXKYTOUHON aTTeCTALUU

Ixajna oneHUBaHUSA Kpurtepun ouneHuBaHus

«OTJIHYHO» CTYAeHT JOJIsKeH: IPOJEMOHCTPUPOBATh IJIYyOOKOE U MPOYHOE
YCBOCHHME 3HAHMM MaTepualla; HMCUEpIBbIBAIOLIE, I10CIEI0BATEILHO,
IPAMOTHO M JIOTMYECKM CTPOMHO H3JIOKUTb TEOPETUUYECKUMI
MaTepuai; MpaBWIbHO (HOPMYIUPOBATH ONPEAEICHUS; YMETh CAeNaTh
BBIBOBI 110 M3JIara€MOMYy MaTepuaiy; Oe3ylnpeuyHO OTBETUTh He
TOJILKO Ha BOIPOCHI OWJIeTa, HO M Ha JIOMOJHUTEIbHBIE BOIPOCH B
pamkax pabodeil mporpammbl JUCHMIUIMHBI, MPOJEMOHCTPUPOBATH
YMEHHE  MpPaBWIBHO  BBINIOJHATH  IPAKTUYECKUE  3a/JaHus,
IIPEAYCMOTPEHHBIE TPOrPaMMON;




«XopouIo»

CTYAEHT JOJI3KEH: IPOJAEMOHCTPUPOBATH JOCTATOYHO IIOJHOE 3HAHUE
Marepuaa; IpoAEeMOHCTPUPOBATE 3HAHUE OCHOBHBIX TCOPETHYECKUX
MIOHATUM; JOCTATOYHO IIOCIEAOBATEIBHO, I'PAMOTHO U JIOTHYECKHU
CTPOMHO H3JIaraTb  MaTepuan; yMETb CAEIaTh  JOCTATOYHO
00OCHOBaHHBIE BBIBOJIbI II0 M3JIara€MOMY MaTepually; OTBETUTh Ha
BCE BOIPOCHI OHJIeTa; MPOJAEMOHCTPUPOBATH YMEHHUE IPABUIIBHO
BBIIIOJIHATH NIPAKTUUECKHUE 3aaHUs, NIPEAYyCMOTPEHHBIE IPOrpaMMOi,
IIPU HTOM BO3MOKHO JIONYCTUTh HEPUHLIUIINAIBHBIE OLINOKH.

«YAOBJICTBOPHUTECJIBbHO»

CTYAEHT JO0JIKeH: IPOJEMOHCTPUPOBATH 00IIee 3HAHUE M3Yy4aeMOro
MaTepuana; 3HaTh OCHOBHYIO PEKOMEHIYEMYIO  IpOrpaMMOil
IUCLUUIUIMHBL Y4eOHYIO JIMTEpaTypy; YMETb CTpPOUTh OTBET B
COOTBETCTBHH CO CTPYKTYpPOH M3JIaraeMoro BoIpoca; Moka3arh oolee
BJIa/ICHUE MOHATUHWHBIM alnapaToM AMCHUUIUIMHBI, YMETh YCTPAHUTh
JOMYIIEHHbIE MOTPENIHOCTH B OTBETE€ HA TEOPETHUYECKUE BOIPOCHI
W/WIN TIpU BBIOJIHEHUU MPAKTUYECKUX 3aJaHUM MOJ PYKOBOICTBOM
npenopasarens, Ju0O0  (MpU  HENPaBWIBHOM  BBIIIOJHEHUU
IIPAKTUYECKOT0 3aJaHus) 0 YKa3aHUIO IPENojaBaTelis BBIIOIHUTH
Apyrue NpakTUYecKHe 3aJaHHsl TOro JKe pasJiena AUCUUIUIMHBL

«HEYAOBJCTBOPUTECJIBLHO»

CTABUTCS B CJIy4Yae: HE3HAHUs 3HAUYUTENbHOM YacTU MPOrPAMMHOIO
MaTepuana; HE BIAACHUA IOHATUHHBIM alllapaToM IUCLUIUIMHBI;
CYIIECTBEHHBIX OLIMOOK MpH H3JI0KEHUH Y4eOHOro MaTepuana;
HEYMEHHS CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOH
M3JIaraéMoro BOMpOca; HEYMEHHUs JeNlaTh BBIBOJBI M0 H3JaraeéMoMy
Matepuany. Kak nmpaBuiio, oLleHKa «HEYJOBJIETBOPUTEIBHO» CTABUTCS
CTyJ€HTaM, KOTOpble HE MOT'YT TMpPOJOKUTh OOydeHHEe 110
oOpazoBaTenbHOM mporpaMme 0e€3 [ONMOJHUTENbHBIX 3aHATHH 110
COOTBETCTBYIOLIEH AucuuIuInHE ((HOPMHUpPOBaHMS U Pa3BUTHUSA
KOMIIETEHIIMM, 3aKpEeIIEHHBIX 3a JaHHOW JucuMIUIMHON). OreHka
«HEYJIOBJIETBOPUTENIBHO)» BBICTABISETCS] TAK)KE, €CIU CTYIEHT IoCcie
Hayaja dJK3aMEHa OTKa3ajlCs €ro CAaBaTh WIM HapyIIWJ IpaBuia
claud HK3aMeHa (CIMChIBaJ, TIOJCKa3biBal, OOMAaHOM 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

81008 NPOBOOUMBIX 3AHAMUL UIU CAMOCMOSAMENbHLIX pabom HeobXo0umMo npedycmompenms
mamepuansl 01 NPOSEPKU 3HAHULU, YMEHU U 81A0eHULl HABLIKAMU)

TunoBble 3aaHUsl B PaMKaxX CaMOCTOAITeIbHOWH PadOTBHI CTYJEHTOB [Js YKpEIUICHUS
TEOPETUYECKUX 3HAHHM, pPa3BUTUS YMEHHA U HAaBBIKOB,

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

XapaKkTepu3ymomux IJTanbl

OpCAYCMOTPCHHBIX KOMIICTCHIHUAMMU,



* TunnoBasg BAX cosjHe4YHOro sjieMeHTa.

* DJIEKTPOTIOMHUHECIICHITUS P-N-TIepexoa.

* UTo Takoe KaToA0IIOMUHECIICHIIHS, (POTOTIOMUHECTICHITHSI.

* Uto Takoe M3NydaTeNbHbBIE U 0e3bI3Ty4YaTelIbHBIE IIePEXOIbl?

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

* [IpsiMO30HHBIE U HEMPSIMO30HHBIE MOIYTIPOBOAHUKH.

* MznyyaTenu Ha OCHOBE T€TEPOCTPYKTYP.

* [TapaMeTpbl ONTUYECKOTO U3TYUEHUS.

* [Torepu onTUUECKOro U3y4EHUs MPU BBIXOJE BO BHEIIHIOO CPELY.

[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. DIIEKTPOHHOE CPOACTBO MPEJCTABISET COOOH HHEPrHI0, HEOOXOAUMYIO ISl yAAJICHUS
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, a HC U3 FJIyGI/IHLI MOJIYITPOBOAHUKA.
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Puc. 2. Dueprernyeckas nuarpamma KPC ¢ K u 3onHO0# quarpammoit | 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 cioro. [l OlleHKH 3HEpruit
u3IydarenbHbIX rnepexonoB B KA neoOxomumo 3Hate ryomHy K mis Hocurenmeit 3apsma (H3),
KOTOpasi OIpejaesseTcsl BEIWYMHOW pa3pbiBa 30HBI MPOBOAMMOCTH M BaJIGHTHOW 30HBL Jlns
OIpE/ICTICHUs] BEIUYHH pa3phiBOB BalieHTHOW AEy m 30HBI mpoBomumocTu AEc Bocmonmezyemcs
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 SIBISICTCS KBAIpPAaTUYHOW (YHKIUEH OT COIEp’KaHUS KOMIIOHEHTOB
TBEPJIOT0 pacTBopa. J{Jisi paccmMaTpuBaeMbIX COSAMHEHUM MOTYIHM:

quW(X): EgAC 'X+EgBC(1'X)‘B 'X(l‘X),

Eq"(y)=Egacy+Egan(1-y)-B:¥(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 ¥ 3aBUCSIIIHIA OT CBOMCTB aTOMOB, O0Pa3yIOIIUX 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 SKPAaHUPOBAHMUSA, 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:

XM(X) = yzns "X + xcds “(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 nepexo/ia B 6aprepHOM ci10€ OyIeT ONMpeeNaThCs 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 tumna:
EquI — quw + Ee1— EqWex, (7)

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

ITocnenoBaTeIbHOCTH BHINOJTHEHUS PaGOThI

1. 3yunTte TeopeTHUECKyIO 4acTb paboThl.

2. BriOGepere cHeKTpbl JTIOMUHECIHCHIIMM M3 MPUIJIOKEHHS COIVIACHO BapHUaHTy WM MOIYYHUTE
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 OapsepHOro cios mo Qopmyne (5) (mpu pacyere B3ATH
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, OMUPAsCh HA CTPOCHUE 30HHOW AUarpaMMbl 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 OaprepHOro 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 CpOJICTBa uig OaphepHoro cios no ¢opmyne (4) u cinos KS mo 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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KonTposabHbie BOpochl
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 HENPSIMO30HHBIE MO YIPOBOAHUKH.
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 I NPUOOpPETEHHS U PAa3BUTHS 3HAHUM U
MPAKTUYECKUX YMEHUH, IPeAYCMOTPEHHBIX KOMIIETEHLIUSAMHU.
1. McTopus pa3BUTHS ONTOIJIEKTPOHUKA
. OnTrueckue ycTpoiicTBa 3amucu nHpopManuu
. JIazepHO-ONTHYECKOE CUUThIBAHNE UHPOPMALIUH
. Komnakr-aucku. 3anuce unpopmanuu. Bocnponsseaenne 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 Pa3BUTHUS CETEN JOCTYIIA
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. VIcTOuHUMKH CBETa HAa OCHOBE 3P PEeKTa aBTOIMUCCUU YIIIEPOIHBIX BOIOKOH
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 HAHOOTBEPCTUH B METAITINYECKUX IIJICHKAX
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,
YMEHMH U HAaBBIKOB, IPEAYCMOTPEHHBIX KOMIIETEHIIUSIMH, 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 NN LN KW —
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10. H>XeKIIMOHHBIE J1a3ephl.

11. JTazepsl ¢ TETEPOreHHOM CTPYKTYPOU.

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

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

16. ®oTope3ucTopsi.

17. ®oTroanosbl.

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

19. ®oTtoTpaH3UCTOPBI.

20. YcTpoicTBO M IPUHIMUIT JAEHCTBHSI 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. ConHeYHbIE JIEMEHTHI C TETEPONEPEXOJaMU.

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 onTHuecKasi MUKpPOCKOIIHSL.

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, 3aKPCIIJICHHBIMUA 3a HHCHHHHHHOﬁ.
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.  Kakoif 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. Kaxkue marepuaibl MpUTOHBI TSI U3TOTOBICHUS (POTOMPHUEMHUKOB:

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 Hanpspkenue nmpo60s Uppos THTUYHO 711 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 koHctpykuusa CH/[ u3 mpuBeIeHHBIX Ha CXE€ME OTJIMYAETCsl MPOCTOTOM, HO IIpU
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 OIITHYECKOTO 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?

@DOHJT OIEHOYHBIX CPEACTB BXOJUT B COCTaB pabodeid MporpamMmbl JTUCHUTUIAHBI
«OnTO’IEKTPOHMKA M KBAHTOBAsl ONTHKA», HampaBjeHue nmoarotoBku — 11.03.04 «DnexkTpoHnKa U
HaHOo3JIeKTpoHUKay, OITOIT «MuKpO- 1 HAHOZJIEKTPOHUKAY.
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