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O1eHoYHbBIE

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

Martepuaibl  —

9TO

COBOKYITHOCTb

y4eOHO-METOTUNIECKUX

MaTepuaioB

(KOHTPOJBHBIX 3aJaHUN, onmucaHuii GopMm U mporeayp), NpeAHa3HAUECHHBIX AJS OLEHKH KayecTBa
OCBOEHUS 00YUaIOIUMUCS TaHHOW TUCITUIUIMHBI KaK YaCTH OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBl.
[lenb — OLIEHUTH COOTBETCTBUEC 3HAHWI, YMEHUU W YPOBHS NPUOOPETCHHBIX KOMIICTCHIIUM,
oOyyaromuxcs 1UensiM U TpeOOoBaHMSIM OCHOBHOM 00pa3oBaTeNbHOW MporpaMmbl B XOJI€ MPOBEICHUS
TEKYILIEro KOHTPOJIA U MPOMEKYTOUHON aTTECTAIUU.
OcHoBHas 3a7a4a — 00ECIEYUTHh OIEHKY YPOBHS C(OPMHUPOBAHHOCTH OOMIEKYIbTYPHBIX W
npoeCCUOHATBHBIX KOMITETEHIMH, MPHOOpEeTaeMbIX OOYyYaroUIMMCSI B COOTBETCTBHMM C 3THMHU
TpeOOBAHUSIMU.
YK-1 — cmocoOeH OCyIIeCTBIATh KPUTHUECKUN aHAU3 MPOOJEMHBIX CHUTYyallMii HAa OCHOBE
CHUCTEMHOTI'0 MOJX0/ia, BEIpa0aThIBATh CTPATErHIO AEHCTBHIA;
[1K-1.1 — MonepHHU3UpPYET CYLIECTBYIOIINE U BHEAPSET HOBbIE METOABI U O0OPYIOBaHHE IS
M3MEpPEHU mapaMeTpoB HAHOMATEPUAJIOB U HAHOCTPYKTYP;
[1K-1.2 — MOZIEpHU3UPYET CYIIECTBYIOIINE M BHEAPSET HOBBIE MPOIECCH M 000pyI0BaHUE IS
MoiM(UKAIIMK CBOIICTB HAHOMATEPUAIOB U HAHOCTPYKTYP;
[1K-8.1 — BBIMONHSET IKCIEPUMEHTATbHBIE PA0OTHI U OCBOCHHE HOBBIX TEXHOJIOTHYECKHX

MIPOIIECCOB;

[1K-8.2 — BBIMONHSET 3KCIEPUMEHTAIbHBIE PAOOTHl 10 OCBOEGHUIO HOBBIX TEXHOJIOIHMUECKUX
MPOIIECCOB, HOBBIX BUJIOB 000PYIOBAaHUS U TEXHOIOTUUECKOW OCHACTKH.

KonTtpomas

3HAHUN

MIPOMEXKYTOUYHOM aTTECTAIH.

[MIpu oneHuBaHuu (ONpPENCICHUH) PE3YyJIbTaTOB OCBOCHHS JIUCIUILIAHBI
TpaJAMIIMOHHAS cUCTEMa (3a4TE€HO, HE3aUTEHO).

00yJaroIIUXCs

IIpOBOAUTCA B

hopme

TEKYILEero

KOHTpPOJISL U

MMPUMCHSACTCA

ITacopT ¢oHIA OLIEHOYHBIX CPEICTB MO TUCIUILJINHE

Ne | Ne KouTposmpyem Kon Jtan GpopMHpPOBaAHUS Bua, meroa, popma
pa3 ble pa3/Jebl KOHTPOJIU- KOHTPOJIUPYeMOii OLICHOYHOI0
n | ae (TembIl) pyemou KOMIeTeHIMU (UM eé cpeacTBa
/| na AUCUHUIIUHBI KOMIIeTeH- YacTH)
I (pe3yabrarbl M0 | UM (MM eé
pasaesam) YaCTH)
1|1 dusnueckue IIK-1.1, I[IK- | JIeKIHMOHHEIE, OT4eThI 1 (0]
OCHOBBI 2.1, 1IK-2.2 nabopaTopHbie u | 1abopaTopHBIM
CTPYKTYypOOOpazoB CaMOCTOSITETTLHBIC paboTam, TIpe3eHTAINH
aHUS TBEPJIOTO 3aHATHS OOYYaIOUIMXCS | TOKJIaaa, dK3aMeH
Tena B TEYCHUE Y4eOHOro
cemMecTpa
2 |2 Hanomarepuansr, | IIK-1.1, IIK- | JlekunonHsle, OT4eThI 1 (0]
npumensiembie  B| 2.1, [IK-2.2 nabopaTopHbie u | 1abopaTopHBIM
AJIEKTPOHHKE CaMOCTOSITENTbHbIE pabotam, mpe3eHTaIuu
3aHATHS OOYYarOUIMXCS | TOKJIaaa, dK3aMeH
B TeueHue Yy4eOHOro
cemecTpa
3 (3 Hanoctpykrypsr, | IIK-1.1, IIK- | JlekunoHnHsle, OTtuetnl o
M3TOTOBJICHHBIE 2.1, TIK-2.2 nabopaTopHBIC 1 | 1a00paTOPHBIM




bU3HIECKUMU CaMOCTOSTEIIbHBIC paboTam, TIpe3eHTAINH
METOJaMH 3aHATUS OOYyYaloOlMXCs | JOKJIaaa, SK3aMeH
B TeueHue Yy4eOHOro
cemecTpa
4 |4 Jlmaraoctuka IIK-1.1, IIK- | JIeknmoHHEIE, OTueTnl o
HAaHOMaTEpHUAJIOB 2.1, IK-2.2 naboparopHble U | 1abOpaTOPHBIM
1 UX CBOKMCTBA CaMOCTOSTEIIbHBIC paboTam, TIpe3eHTAINH

3aHATHs  OOY4YarOIIUXCS | IOKJaaa, d9K3aMeH
B TeueHue Yy4eOHOro

ceMecTpa
515 Crioco0bI IIK-1.1, [IK- | JIeKIMOHHEIE, OT4eThl o
yIpaBICHUS 2.1, IK-2.2 naboparopHble U | 1abOpaTOPHBIM
CBOMCTBaMHU CaMOCTOSITEITbHBIC pabotam, mpe3eHTaIuu
HaHOMAaTEPHAJIOB 3aHATHSA OOydJaromuxcsl | JOKJIaja, YK3aMeH
Y HAHOCTPYKTYP B TEYCHHE Y4EeOHOro
cemecTpa

2 ®opMBbI TEKYLIEro KOHTPOJIA

Texymuii KOHTPOJIb YCIIEBAEMOCTU IPOBOJUTCS C IEIBI0 ONMPEIEICHHUS CTEIICHH YCBOCHUS
yueOHOro MaTepuana, CBOEBPEMEHHOI'O BBISBICHHUS M YCTPAaHEHHUS HEIOCTaTKOB B IOATOTOBKE
oOyJaromuxcs ¥ MPUHATUS HEOOXOJHWMBIX MEp IO COBEPIICHCTBOBAHUIO METOJMKH MPENOJaBaHUs
y4eOHOW TUCITUTUIMHBI, OPraHu3auy paboThl 00YYAIOIINXCS B X0/1€ YICOHBIX 3aHATUN U OKa3aHUsS UM
WHUBUAYAIbHON TOMOIIIH.

K KOHTpomo Tekyliel ycrneBaeMOCTH OTHOCATCS IPOBEpKAa 3HAHWUN, YMEHUH U HaBBIKOB
o0ydJaromuxcsi: Ha 3aHATHSAX, MO pPE3yibTaTaM BBIIOJHEHUS OOYYaIOIIMMUCS WHIUBUIYAIbHBIX
3aJIaHWi, TPOBEPKHU KauyeCTBA KOHCIIEKTOB JICKIIMH W WHBIX MaTEPUAJIOB.

Texkyuuit KOHTPOJb MO JUCHUIUIMHE «ONTOAIEKTPOHUKA M KBAHTOBASI OMTUKA MIPOBOJUTCS B
BHJIE TECTOBBIX OMPOCOB IO OTACIbHBIM T€MaM JUCHUILIMHBI, TPOBEPKH 3a/IlaHUM, BBITOTHIEMBIX
CaMOCTOATENIbHO W Ha J1a0OpaTOPHBIX M TMPAKTHYECKUX 3aHATHUSX, & TAKXKE JKCIPECC-OMpPOCOB U
3alaHUil 10 JIEKIMOHHBIM MaTepuaiaM U JabopaTopHbIM paboTam. YueOHbIE MOCOOUS,
PEKOMEHyeMbIe JJIi CaMOCTOSITENIbHONH pPAa0OThl W TOATOTOBKM K JaOOpaTOPHBIM 3aHSATHSAM
0o0yJaronmxcs mo AUCHUIUInHe «ONTOAIEKTPOHUKA M KBAHTOBAs OMTHKAY, COJEPIKAT HEOOXOAUMBIA
TEOpEeTHUYECKUl  Mmarepuan.  Pe3ynbraThl ~ caMOCTOSTENBbHOM  pabOThl  KOHTPOJIUPYIOTCS
MPENoIaBaTeIeM.

3 ®opMBbI POMEKYTOUYHOTO KOHTPOJIS
DopMOI TPOMEKYTOUHOI'O KOHTPOJIS 110 AUCLUIUIMHE SBIIAeTCA dKk3aMeH. Popma IpoBeIeHUs
9K3aMe€Ha — YCTHBIM OTBET, O YTBEP’KICHHBIM HK3aMEHAIlMOHHBIM OumiieTaM, c(OpMYIMPOBAHHBIM C
YUYETOM COZIep)KaHUs Y4eOHOM JAUCIUIUINHBL
Ilenpr0 mpoBeAEHUS NPOMEKYTOUHOM aTTECTAUM SBJISIETCS NPOBEPKA KOMIETEHIUH,
IpUOOPETEHHBIX CTYACHTOM IIPU OCBOCHUU JAUCLUILINHBIL.

4 Onucanue nokasareJsiel 1 KpuTepueB OLlEHNBAHUSI KOMIIETEHI[UI HA Pa3JINYHbIX
Tanax ux (popMHPOBAHUSI, IIKAJ OLleHUBAHUS
Onenka creneHd (POpMUPOBAHUS YKa3aHHBIX BBIIIE (1. 1) KOHTPOIUPYEMBIX KOMIETSHLIUH Yy
o0yJaroluxcs Ha Pa3UYHbIX 3Tanax uX (GOpMUPOBaHUS MPOBOJUTCS MPENoJaBaTEIeM BO BpeMs
JeKIMH, KOHCYIbTAllUH, IPAKTUYECKUX U Ja0OPATOPHBIX 3aHATHH IO LIKaJIe OLEHOK «3aUTEHO» — «HE
3auTeHo». TeKylmuil KOHTpOJIb IO JUCHMIUIMHE IPOBOAUTCA B BHUAE TECTOBBIX OMNPOCOB IO
OTJENbHBIM TE€MaM JUCUUIUIMHBI, IPOBEPKU 3aJaHHUM, BBINOJHIEMbIX CAMOCTOATENbHO, W Ha



71a00paTOPHBIX M MPAKTUYECKUX 3aHATHUSIX, a TaKKe IKCIPECC- OMPOCOB U 3aJaHUil 10 JEKIIMOHHBIM
MaTeprajiaM U J1abopaTopHbIM pabotam. DopmupoBaHKHE y OOYyJarONIUXCS BO BpeMsl OOydeHUS B
CeMEeCTpe yKa3aHHBIX BBIIIE KOMIETEHIUH Ha 3Tamnax J1abopaTOpHBIX 3aHATHH U CaMOCTOSTENbHON
paboOThl OLIEHMBAETCA IO KPUTEPUSM IIKaIbl OLEHOK - «3auT€HO» — «HE 3auTeHo». OcBoeHHe
MaTepuana JIUCHUIUIMHBI M JOCTaTOYHO BBICOKAs CTENEHb (POPMUPOBAHUS KOHTPOIUPYEMBIX
KOMITETEHIIMH oOyuaromierocsi (CBOEBpeMEHHbIE BBITIOJIHEHUE M 3alllUTa OTYETOB MO J1a00paTOPHBIM
paboTam ciyXarT) OCHOBaHHEM IS JAOMYCKa 00YJaromerocsi K dTamy NpoMeXyTOYHOM aTTecTaluu -
JK3aMEHY.

VYpOBEHb TEOPETUYECKOM IOATOTOBKH CTYIEHTa ONpPENENSIeTCd COCTAaBOM M CTENEHBIO
dopmupoBaHusi NpUOOPETEHHBIX KOMIETEHIMH, YCBOGHHBIX TEOPETHMUYECKMX 3HAHWUH M METONOB, a
TaK)K€ YMEHHEM OCO3HaHHO, 3Q(PEKTUBHO MPUMEHATh UX IPU PEIIEHUH 3ajau lLieJeHaNpaBIeHHOrO
MPUMEHEHHUS Pa3IMYHBIX TPYII MAaTepUAIOB B AJIEKTPOHHON TEXHHUKE.

ITpumensiercs qyeThIpexOanbHast nIKaua OLIEHOK: "oTuuHO", "xopomio",
"y10BIETBOPUTENLHO", "HEYJOBIETBOPUTEIBHO", UTO COOTBETCTBYET LIKaJe "KOMIETEHIIMH CTYyJIeHTa
MOJIHOCTBI0 COOTBETCTBYIOT TpeOoBanusM DPI'OC BO", "KoMmmeTeHIMH CTyACHTa COOTBETCTBYIOT
tpeboBanusim PI'OC BO", "koMmmeTreHIMH CTYAEHTA B OCHOBHOM COOTBETCTBYIOT TPEOOBaHUSIM
OI'OC BO", "komneTeHIIUN CTyIeHTa He COOTBETCTBYIOT TpeboBanusim GI'OC BO".

Llenpto mpoBeneHUs  MPOMEKYTOYHOM arrectaldu (dK3aMeHa) SBISETCS IpOBEpKa
O0IIEKYJIBTYpPHBIX, 00IIENPO(hECCHOHANBHBIX U MPO(ECCHOHATBHBIX KOMIETEHINH, MPHOOPETEHHBIX
CTYJIEHTOM IPU U3YYEHUH TUCHUIUINHBI «ONTORIEKTPOHUKA U KBAHTOBAsI OITHKA.

OK3aMeH OpraHu3yeTcsi M OCYIIECTBISIETCS, Kak TMpaBujio, B (opme cobeceqoBaHuUs.
CpencTBoM, OINpeNeNsouIMM COep)KaHue cOoOeceJoOBaHUSl CTYIEHTa C HK3aMEHAaTOpOM, SIBJISETCS
YTBEPKJICHHBIA SK3aMEHAIlMOHHBIN Owiier,  cozgepkanue koroporo ompenensercs OIIOII u
HacTosIme paboueit mporpaMMoin. DK3aMEHAIIMOHHBIA OWJIET BKIIIOYaeT B ceOsl, KaKk MpPaBUIIO, JIBA
BOMPOCA, KOTOPHIE OTHOCATCS K yKa3aHHBIM BBIIIE TEOPETUUECKUM pa3ziesiaM JUCHIUTLITHHBL

OueHke Ha 3aKJIOYUTENIBHOM CTaJMM JK3aME€Ha IIOJBEPralOTCs YCTHBIE  OTBETHI
9K3aMEHYIOUIErocsi Ha BONPOCHI AK3aMEHALMOHHOIO0 OuJieTa, a TaKXKe JONOJHUTENbHBIE BOIPOCHI
9K3aMEHAaTopa.

[TpuMeHsIIOTCS CleaAyIoUMe KpUTEPUH OLIECHUBAHUS KOMIIETEHIUH (pe3yJIbTaToB):

-ypOBEHb YCBOEHHUS MaTepuaia, MpeayCMOTPEHHOI0 IPOrpaMMOii;

-yMEHUE aHaTU3UPOBATh MaTepUal, YCTaHABIMBATh MPUUYUHHO-CIICACTBEHHBIE CBSI3U;

- IOJTHOTA, apTyMEHTHPOBAHHOCTH, YOEXK/IE€HHOCTh OTBETOB Ha BOMPOCHI;

- Ka4eCcTBO OTBeTa (00111asi KOMITO3UIIHS, JIOTUYHOCTh, YOXKIECHHOCTbD, O0IIast P yAUIIHS);

- WCIOJB30BaHUE JIOMOJHUTENLHOM JUTEpaTyphl MPHU MOATOTOBKE K ATaly MPOMEXYTOYHOM
aTTecTaluu.

[Tpumensiercs 4eTbIpexOanbHas IKaiza OLICHOK: "oTIM4HO", "xopomuio",
"yI0BIETBOPUTEIBHO", "HEYIOBJIETBOPUTENIHHO", UTO COOTBETCTBYET IIKaJIEC "KOMIIETECHIIMU CTYCHTA
HOJHOCTBIO COOTBETCTBYIOT TpeboBanusM ®I'OC BO", "koMmrmeTeHIHMH CTYIEHTAa COOTBETCTBYIOT
tpeboBanusiMm PI'OC BO", "kommnereHIMM CTYIAEHTa B OCHOBHOM COOTBETCTBYIOT TpeOOBaHMSIM
®I'OC BO", "koMneTeHIIMU CTyIeHTa He COOTBETCTBYIOT TpeboBanusiMm ®I'OC BO".

5. Onucanue moka3zarejieil U KpUTepHeB OLEHMBAHHMS KOMIETEHHHH Ha Pa3IHYHBIX
Tanax ux ()OpMUPOBAHHUSA, HIKAJ OLeHUBAHUS

K orenke ypoBHS 3HAHUU M MPAKTHYECKUX YMEHUU M HABBIKOB PEKOMCHJIIYETCS MPEAbSBIATH
cienyromye ooume TpeOoBaHMs.
«OTIHIHOY:
rIIyOOKHE U TBEpJIbIe 3HAHUS TPOrPAMMHOI0 MaTepraia MPOorpaMMbl  AUCIUILTUHBL, TOHUMAHUE
CYITHOCTH ¥ B3aHUMOCBSI3H PACCMATPUBACMBIX SBJICHHM (ITPOIECCOB);



IMOJIHBIC, YCTKHEC, JIOTUYCCKU IIOCJIICAOBATCIBHBIC, IIPABUJIBHBIC OTBCTHI HA IIOCTABJICHHBIC
BOIPOCHI; YMEHHE BBIIEIATH [TIABHOE U A€IaTh BBIBOJBI.

«Xopouo»:

JOCTAaTOYHO ITIOJHBIC U TBépIII)IG SHAaHUS OPOrpaMMHOIr0 Marcepuajia JUCHUIIJIMHBI, ITPaBUJILHOC
NOHUMAaHHE CYIIIHOCTH U B3aUMOCBSI3U PaCCMAaTPUBAEMBbIX SIBJICHUH (IIPOLIECCOB);

1I0CJIe/I0BATENbHbIE, MPAaBUIIbHbIE, KOHKPETHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
IIOCTABJIEHHBIC BOIPOCHL, CBOOOJHOE YCTPAaHEHUE 3aMEUaHWH O HEJOCTATOYHO IOJIHOM OCBEIIEHUH
OTACJIBHBIX TTONOKEHUH IIpH MMOCTAHOBKE JOIMOJTHUTCIIBHBIX BOIIPOCOB.

«Y10BJIETBOPUTEILHO»:

3HAHUC OCHOBHOI'O IMpPOrpaMMHOro wMarcpuaja JUCHUIIIMHBI, IIOHUMAaHHUC CYINIHOCTH U
B3aMMOCBSI3H OCHOBHBIX PACCMaTPUBAEMBIX SIBJICHUH (TIPOIIECCOB):

[IOHUMaHME CYLUTHOCTH 00CYKJaeMbIX BOIPOCOB, IIPaBUJIbHBIC, 0€3 TPyOBIX OMIMOOK OTBETHI HA
IMMOCTAaBJICHHBIC BOIIPOCHI, HCCYIICCTBCHHBIC OIIMOKH B OTBETax Ha AOIMMOJIHUTCIILHBIC BOITPOCHI.

«Hey0B/1€TBOPUTEILHO»:

OTCYTCTBME€ 3HAaHUW 3HAYUTENBHOM YacTH INPOrpaMMHOIO  MaTepuala JUCLHUILIMHBL
HETPaBUIbHBIA OTBET XOTS ObI HA OAMH U3 BOIPOCOB, CYIIECTBEHHBIC U TPyObIe OIMOKM B OTBETAaX Ha
JOIMOJHHUTEIBHBIC BOITPOCHI, HCAOITIOHMMAHUEC CYINIHOCTH U3JIaraCMbIX BOIIPOCOB, HCYMCHHUEC ITPUMCHSATH
TEOPETUYECKHUE 3HAHUS IPHU PEIICHUU NPAKTUYECKUX 3ajay, OTCYTCTBHE HABBIKOB B OOOCHOBAaHHUH
BBIJIBUTACMBIX IIPENJIOKEHUM U IPUHUMAEMBIX PEILICHUM.

[Ipu Tpex Bompocax B Ousere o01as OlleHKa BBICTABIISETCS CAEAYIOIUM 00pa3oM: «OTIIMYHOY,
€CII BCE OLICHKHM «OTJIMYHO» WJIU OJIHA U3 HUX «XOPOILO0»; «XOPOIIO», €CIH HEe OoJiee OJHOM OLIEHKU
«YJIOBJIETBOPUTEIBHO»; «YAOBJIETBOPUTEIBLHO», €CJIM JIBE U OoJiee OIEHOK «YyIOBIETBOPUTEILHOY;
CHCYHAOBJICTBOPUTCIILHO», €CIIM OJHA OLICHKA «HCYAOBJCTBOPHUTCIBHO», a4 OCTAJIBHBIC HC BBIIIC YCM
«YAOBJIIETBOPUTEIIBHO» WM JIBE OLICHKH «HEYIOBJIECTBOPUTEIIBHOM.

6. KpnTeplm OICHUBaAHUSA l'lpOMe)KyTO'lHOi/i arreCcTaumumn

Tabnuma 1 - Kputepun olleHUBaHMs MPOMEXYTOUYHON aTTeCTAIlUU

Ixkaja oueHMBaHUA KpuTepun oueHuBaHus

«OTJINYHO» CTYAeHT JOJIJKeH: IPOJEMOHCTPUPOBATh TIJIYOOKOE U IMPOYHOE
YCBOCHHME 3HAHMM MaTepualla; MCUEpIBbIBAIOLIE, I10CJIEN0BATEILHO,
IPAMOTHO M JIOTMYECKM CTPOMHO H3JIOKUTH TEOPETHYECKHUI
MaTepHai; IpaBUIbHO (GOPMYJINPOBATh ONPENEIEHUS; YMETh ClIeNaTh
BBIBOBI [0 M3JIATAEMOMY MaTepuaily; Oe3ylnpeuyHO OTBETUTh He
TOJILKO Ha BOIPOCH!I OWJIETa, HO U HAa JONOJHUTEIbHBIE BOMPOCH B
paMkax pabodel HporpaMMbl JUCLMIUIMHBI, NPOJEMOHCTPUPOBATH
yMEHUE  MPaBUIBHO  BBIIOIHATH  I[PAKTUYECKUE  3aJaHMUA,
IPEAYCMOTPEHHBIE TPOrPaMMOil;

«XOpouIo» CTYAEHT J0JIKeH: IIPOJAEMOHCTPUPOBATh JOCTATOYHO MOJHOE 3HAHUE
MaTepuana; IpoAEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYECKUX
MOHSTUM; JOCTaTOYHO IIOCJIEOBATEIbHO, TPAMOTHO U JIOTUYECKHU
CTpOMHO  HM3JaraTh Marepualg; yMeTb CJelaTh  JIOCTaTOYHO
00OCHOBaHHBIEC BBIBOJIBI IO M3JIaTAEMOMY MaTepHually; OTBETHUTh Ha
BCE BOMNPOCHl Ouiera; MNPOAEMOHCTPUPOBATh YMEHHUE IPaBUIBHO
BBINOJIHATH IPAKTUYECKHUE 3a1aHUs, IPEyCMOTPEHHbIE IIPOrPaMMON,
IIPU HTOM BO3MOXKHO JIONYCTUTh HEMPUHLIUITHAIbHBIE OLIHOKH.

«Y/[IOBJIETBOPUTEJIBHO» | CTYAEHT J0JIZKEH: TTPOJCMOHCTPUPOBATh O0IIee 3HAHUE MU3y4aeMOro
MaTepuana; 3HaTh OCHOBHYIO  PEKOMEHIYEMYIO  IMPOrpaMMOil




JUCUMIUIMHBL y4eOHYI0 JUTepaTypy; YMETb CTPOUTH OTBET B
COOTBETCTBHUH CO CTPYKTYpPOH M3JIaraeMoro BoIpoca; Ioka3arh oolee
BJIAJICHUE IOHATUHHBIM allaparoM AUCLUIUIMHBI, YMETh YCTPAHUTH
JOIYLICHHBIE MOrPEIIHOCTH B OTBETE HA TEOPETUYECKHE BOIPOCHI
W/WIN TIpU BBINOJIHEHUHU MPAKTUYECKUX 3aJaHUM MOJ PYKOBOICTBOM
npenofasarens, Jau00  (IpU  HENPaBWIBHOM  BBIIIOJHEHUU
MIPaKTUYECKOI0 3a/laHus) MO0 YKA3aHUIO MPENO/aBaTeNsl BBIIOIHUTH
JAPYIUe NPAaKTUYECKUE 3aJaHUs TOrO K€ pa3jieiia JUCIUIIIUHEL.

«HEYIO0BJIETBOPUTECIHHO»

CTABHUTCS B CJIyyae: HE3HAHUs 3HAUYUTEIHHON YacTHU MPOrPAMMHOTO
MaTepuana; He BJIAQJCHUS TOHATUHHBIM aIliapaToM JUCIUTUIHHEI;
CYIICCTBCHHBIX OIIMMOOK TPH H3JI0KEHUU Yy4eOHOro Marepuaia;
HEYMEHUS CTPOUTH OTBET B COOTBETCTBHU CO CTPYKTYpOil
M3JIaraeéMoro BOMPOCa; HEYMEHHs JeNIaTh BBIBOJBI 0 H3JIaraeMoMy
MaTepuany. Kak mpaBmiio, oleHKa «HEYJOBICTBOPUTEIHLHOY» CTAaBUTCS
CTyIeHTaM, KOTOpble HE MOTYT TpPOAODKUTH OOydeHue Io
oOpa3oBarenbHON MporpamMMe 03 OMOTHUTEIbHBIX 3aHATUN 10
COOTBETCTBYIOIIEH jucnuiuinHe ((popMHpOBaHHMS W Pa3sBUTHS
KOMIETECHIINM, 3aKperIeHHBIX 3a JaHHOW AUCHMIUIMHON). OleHka
«HEYJIOBJICTBOPUTEIHLHO» BBICTABISETCS TAKXKe, €CIH CTYICHT TOCHEe
Hayajia dK3aMeHa OTKa3ajJcs ero CJaBaTh WM HapYIIMI IpaBuia
ClayM 9K3aMeHa (CIHMCHIBAN, IOJCKA3bIBa, OOMaHOM IIBITAJICS
MTOJIYYUTH 00JI€€ BRICOKYIO OLICHKY M T.JI.).

7 Tunosble KOHTPOJIBbHBIC 3a/1aHUH WJIM HUHBIC MaAaTepHAJIbI, HGOﬁXOIlI/IMbIe AJIA OI€HKH

3HAHUI, YMeHHWi, HABBIKOB M (MJIU) ONBITA /IeSATEIbHOCTH,
(opMupoBaHus KOMIETEHUH B Mpolecce 0OCBOEHUs 00pa30BaTe/bHOI NMPOrpamMmbl (0151 6cex

8UO08 NPOBOOUMBIX 3AHAMUL UIU CAMOCMOSAMENbHLIX PAOOM  HEe0OX00UMO NpedyCMompens
mMamepuansl 015 NPOBEPKU 3HAHUL, YMEHUL U 81A0eHUll HABLIKAMU)
TunoBblie 3aaHUsl B PaMKaxX CAMOCTOAATEIbHOW PadoTBI CTYJEHTOB IS YKPEIUICHHUS

TCOPCTUUCCKUX 3HaHHfI, Pa3BUTUA YMCHI/Iﬁ 1 HAaBBIKOB,

3aKpCIUICHHBIMU 3a HHCHHHHHHOﬁ.

* [IpuHIMT pabOTHI CIIEKTPOGOTOMETPA.

» XapakTepUCTUKH ONTHYECKOTO U3TyUEHUSI.

* KorepeHTHOCTh ONTHYECKOTO H3ITYICHHUS.

* B3aumoelicTBrE CBETA C BEIIECTBOM (OTPAKEHHE, MOTJIOIMICHHE).

* [IpuHuun paboThl COTHEYHOT'O AJIEMEHTA.

* Busipl CONTHEUHBIX 2JIEMEHTOB.

* KoHCTpyKIIMHK CONHEYHBIX OaTapei.

» TunoBast BAX conHeuHOr0 2j1eMeHTa.

* DJIEKTPOIIOMUHECIIEHITUS P-N-Tiepexoa.

* UTo Takoe KaToA0TFOMUHECTICHITHS, (POTOTFOMUHECTICHITHSI.

* Uto Takoe u3nydaTesbHble U 0e3bI31ydaTelbHbIe epexo/ibl?

* Tumnbl nepexonoB (MEeK30HHBIE, C Y4ACTHEM MTPUMECHBIX LIEHTPOB U IKCUTOHOB).

* [IpsiMO30HHBIE U HENIPSMO30HHBIE ITOITYIIPOBOAHUKH.

* M3myyarenu Ha OCHOBE T€TEPOCTPYKTYP.

* [TapameTpbl ONTHYECKOTO U3TyUEHUS.

* [ToTepu ONTUYECKOTO U3ITYICHHUS IIPU BBIXOJIC BO BHEITHIOIO CPELLY.

[Tpumep 3amaHus ¥ KOHTPOJIBHBIX BONMPOCOB K JIAOOpaTOpHOW padoTe, BHITOTHICMOW IS
MpUOOpPETeHHs U Pa3BUTHS 3HAHUN U MPAKTUYECKUX YMEHHH, MPETyCMOTPEHHBIX KOMIETEHIUSIMHU.

XapaKTepU3YIUIUX JTaNbl

NpeaAyCMOTPCHHBIX KOMIICTCHIHUAMU,



JlaGoparopHas pabota «Mcciiei0BaHle CIEKTPOB JIOMHHECHEH UM MOJIYNPOBOIHHKOBBIX

CTPYKTYpP»
Onucanue METOAUKH BBIIOJTHEHUSA

Ha puc. 1 mnpencraBineHsl [1Ba H30JIMPOBAHHBIX IOJYNPOBOAHUKA C Pa3IMYHON IIUPUHOU
3aIpeleHHON 30HbI Eg, MU3IeKTpUYecKoil MPOHUIIAEMOCThIO €, paOOTON BBIXO/A ¢ U 3JIEKTPOHHBIM
CPOJICTBOM ). DJIEKTPOHHOE CPOACTBO IPEJCTABISIET COOO0H IHEPrUI0, HEOOXOAUMYIO IS yJAJICHUS
3JIEKTPOHA CO JHA 30HBI IPOBOJUMOCTH 3a MpeAEsbl IHCTBUA JIOOBIX JUIOJIEH U CUII N300pakeHUsl.
Ecnn BOAM3M MOBEpXHOCTH €CTh M3TMO 30H, TO AJIEKTPOHHOE CPOJCTBO OIpenensercss paboTol 1o
YJAJIEHUIO 3JIEKTPOHA HEMOCPEACTBEHHO U3-110]] [IOBEPXHOCTH, & HE U3 TIIyOHHBI IOITYIIPOBOJHHKA.
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Puc. 2. Dueprernyeckas nuarpamma KPC ¢ KA u 3oHHO# quarpammoii | tuna (a) u |l Tama (6)

Ha puc. 2 cxemaTnuHO MoKa3aHbl SHEPTUH Pa3MEPHOI0 KBAHTOBAHUS JIeKTpoHOB Ee B KA1 B 30HE
MPOBOJMMOCTH U JUISl TSDKEIBIX W JITKUX JbIpok Enn m En B KA B BanentHoi 3one. Muaexkc qw
orHocurcss k KS, a b — k Oomee mmpokozoHHOMY OapbepHOMY Cciiok0. [l OLIEHKH SHEpruit
U3IIydaTreabHbIX repexonoB B K5 neoOxomumo 3Hate riyomHy K mis Hocurenmeit 3apsma (H3),
KOTOpasi OIpeensercss BEIMYMHOW pa3pblBa 30HBI MPOBOJUMOCTH W BaJEHTHOM 30HBL. Jlis
OTpEeeTICHUS] BEJIIMYMH Pa3pbiBOB BalieHTHOM AEv u 30HBI mpoBomumoctd AEc Bocmombzyemcst
MPABHJIOM DJIEKTPOHHOTO cpojcTBa. CorylacHO MpaBMILy 3JIEKTPOHHOT'O CPOJACTBA Pa3phiB 30HBI
MPOBOJIMMOCTH MPU KOHTAKTE ABYX Pa3IMYHBIX HEHAMPSKEHHBIX MOJYIPOBOJHUKOB PABEH Pa3HOCTHU
3HAYEHUI CPOACTBA K DJICKTPOHY:

AE(XY)= e ™(X) 2" (y), )
rie B KauecTBe NpuMepa Y U X — XapaKTepUCTUKU COCTaBa TPOWHBIX TBEPIBIX PaCTBOPOB



MIOJTYIPOBOJHUKOBBIX COSAMHEHUH, HCIIONB3yEeMBIX JUIS MOTydeHus OapbepHbIX cioeB 1 K.

s Tpoitabix coenuneHuit AxB1xC (o6muit annon) min ACyDi.y (00muii KaTHOH) 3aBUCUMOCTD
IMIMPUHBI 3aMPELICHHOM 30HbBI SBJSETCS KBAAPaTUYHON (YHKIMEH OT coJepKaHUs KOMIIOHEHTOB
TBEPAOro pactBopa. s paccMaTpuBaeMbIX COEAMHEHUN MTOTYUUM:

quW(X)=EgAC'X+EgBC(1'X)‘B‘X(1‘X),

Eq’(Y)=Egacy+Egan(1-y)-B-y(1-y), (2)
rae Egac, Egsc, Egac, Egap — mmpuHbI 3anpeiieHHbIX 30H NoIynpoBOAHUKOBBIX coequHennit AC u BC,
AC u AD (mampumep, ZnS u CdS, ZnS u ZnSe u T.11.) COOTBETCTBEHHO (cM. Tabnuity), B — mapamerp
u3ruba, XapakTepu3youuil HelIMHEHHYI0 3aBUCUMOCTD IIMPHUHBI 3alIPEIEHHON 30HbI B KpUCTAJLJIE OT
cocTaBa X WK Y U 3aBUCSIIMM OT CBONCTB aTOMOB, 00Pa3yOIINX TBEPBIA PacTBOD.

[TapameTp B mMoxeT ObITH pacCUMTaH U3 COOTHOIICHUS

B= 872;0 [(ri - rlBj (r,+r, )exp{— sa, \fﬂ ’ 3

rzie Ze — 3apsiJ 3aMEIIaeMOro MoHa, ao — MOCTOSHHAS KPUCTAJUIMYECKON PEeIIeTKH COOTBETCTBYIOLIETO
TPOMHOTO COETUHEHHUS, S — IOCTOSTHHASI SKPAaHUPOBAHHSA, IA, B — KOBAJCHTHBIC aTOMHBIE PaTHyCHI.
®opmyna (3) maer mpuOimkeHHOe 3HaueHHe napamerpa B. Bonee TouHble 3HaYeHus mapamerpa
U3ruda NoMyyaroT SKCIePUMEHTANBHBIM ITyTeM. Hanpumep, A7 pacyera IUPUHBI 3alPEIICHHON 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 COSANHEHHUI TIPHUBEICHBI B Ta0IHIIE 1.

Ta6muna 1. OcHOBHBIE TapaMETPhI MOTYITPOBOJIHUKOBBIX COSTMHEHHUN

CoenuHenune Ey, 5B 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 49
GaP 2,26 3,8
GaN 3,2 4,1
InP 1,34 4,38

OcranbHble napamMeTpbl, KpOME HINPUHBI 3anpemeHH0171 30HBI, JJISI TPEXKOMITIOHCHTHBIX TBCPAbIX
pactBopoB, Hampumep ZnxCdixS, ZnSySeiy, ¢ pa3HbIM CcOACp)KaHHEM IIMHKA X W CEpbl Y
pPacCUMTHIBAIOTCS METOJOM JIMHEHHONH WHTepnoisnuu. Hampumep, 3JEKTPOHHOE CpPOJACTBO IS
COOTBETCTBYIOIIETO TBEPIOTO PACTBOPA MOXKET OBITh HAMIEHO U3 CICAYIONINX COOTHOIICHHIA:

XM(X) = xzns X + ycds *(1-X);

1Y) = xzns Y + yznse “(1-Y), (4)
rae y™ — SIEKTPOHHOE CPOJACTBO Uil Marepuana KBaHTOBOM smbl ZnxCdiS, y° — snmexTpoHHOE
CpOJICTBO ISt MaTtepuana 0yhepHoro uim 6apbepHOro cinost ZnSySey.y.

DHeprus U3Iy4aTebHOTO Iepexo/ia B 0apbepHOM cJ10e OyIeT OnpeaensaThCs KakK:

Ebcl — Egb_ Epe, (5)
rae Ep™ sHeprus cBsi3u SKCUTOHA B OapbePHOM CIIOE.

DHeprusi OCHOBHOI'O M3JIydaTesbHOro nepexonaa B K5 nepporo tuna:

EqwCI = quw + Ee]_ +Ehh1 — Eqwex. (6)

DHeprust OCHOBHOT'O M3JTydaTebHOro nepexona B KA Broporo Tumna:



Eqwcl — quw + Eel— Eqwex1 (7)
rae — Eqw®™ sHeprus cBsizu skcuToHA B ciosi, oOpasyromem KA.

ITociienoBaTe/IbHOCTH BBINOJHEHUS] PadOTHI

1. 3yunTe TEOpeTUYECKYIO 4acTh PabOTHI.

2. BriOepere CHEKTpBl JIOMMHECHEHIIMH W3 IMPUIOKEHHUS COIJACHO BapUaHTy WIM HOJIy4YHUTe
CIEKTPHI y IIperoiaBaTers.

3. Onpenenure KaKoMy H3ydaTreIbHOMY Tiepexony (B 6apbepHoM ciioe i KS) cooTBeTcTBYIOT
TIMKK Ha CIIEKTPAX, a TAKKe SHEPTUHU STUX nepexonos (EY = 1240/4 [5B]).

4. ITpoBenuTe CIeIyIONIUE PACUEThI:

4.1. nnsa KA mepBoro tuna:

a) UIMPUHBI 3alpenieHHol 30HbI OapbepHOro ciosa mo Gopmyne (5) (mpu pacuere B3ATh
cnenyomue napamerpsl B = 0,6 3B; Ex™ = 20 MdB);

0) cocTaBa TBEpJ0ro pacTBopa 6apbepHOro ciios 1o dpopmyne (2);

B) IIMPUHBI 3anpenieHHoi 3oub1 K nmo ¢popmyne (6) (mpu pacyere B3STh CIEAYIONIUE TapaMeTpPhl:
B =0,63B; Eqw™ = 30 M3B; Ee1 = 50 M3B; Enn1 = 5 M3B);

I') cocTaBa TBepaoro pactsopa cios KA no popmyine (2);

1) JIEKTPOHHOT'O CPOCTBA Is OapbepHoro cios u ciost KA mo popmye (4);

€) BEJIMYMHBI pa3pbIBa 30HBI IPOBOJIUMOCTH I10 MPABHITY JIEKTPOHHOI'O CPOJICTBA;

) BEJIMYMHBI pa3pbIBa BAJICHTHOW 30HBI, OIUPAsCh Ha CTPOCHUE 30HHOW AUarpaMMbl CTPYKTYPHI €
K41 mepBoro tuna (puc. 3, a).

4.2. Ina K51 BToporo tuna:

a) IIMPHUHBI 3alpEUIeHHOW 30HBI OapsepHOro cios mo ¢opmyne (5) (mpu pacuere B3ATh
cienyromye napameTpsl: Ep™ = 20 MaB);

0) cocTtaBa TBepAOro pacTBopa 6aprepHOro cios mo gopmysie (2) (mpu pacueTe B3ATh CIASAYIOIINE
napametpsl: B = 0,6 3B);

B) pa3pbiBa 30HBI IPOBOAUMOCTH U3 (hopMyinbl (7) W CHEKTPOB KaTOJOIIOMUHECHEHINH (IIpH
pacuere B34Th cieayromue napamerpsl: Equ™ = 30 MaB; Ee1 = 50 m3B);

T') JJEKTPOHHOTO CPOJICTBA st OaphepHOro ciosi mo Qopmyne (4) u cinos KA mo mpasumy
AJIEKTPOHHOT'O CPOJICTBA;

1) cocTaBa TBepAoro pactsopa cios KA o hopmyne (4);

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

) pa3pblBa BaJCHTHOH 30HBI, OMHPAsCh Ha CTPOCHHE 30HHOM auarpaMMmbl CTPYKTYypbl ¢ K
BTOPOT'O THIIA.

5. HapucyiitTe B Macmirtabe MOJY4EHHYIO 30HHYIO JUarpaMMy C YpPOBHSIMH PpPa3MEpPHOro
KBAHTOBAHUS 3JIEKTPOHOB U JIBIPOK.

6. IIpoananu3upyiiTe MoydeHHbIC PE3yabTaThI.

KonTposabHbIe BOIPOCHI
1. DnexTponoMUHECIEHIUS p-N-TIepexoa.
2. KatogonmroMuHecieHIINs, OTOTFOMHHECIICHIINS.
3. Yro Takoe uznydareabHbIe U 0€3bI3ITydaTeNIbHBIC TTePEX0IbI?
4.Tunsl nepexo10B (MEK30HHBIE, C YyHaCTHEM ITPHUMECHBIX LIEHTPOB M SKCUTOHOB).
5. IIpsAMO30HHBIE U HENIPSAMO30HHBIE TIOJIYIIPOBOJHUKH.
6. M3nyyatenu Ha OCHOBE FE€TEPOCTPYKTYP.
7. ITapaMeTpbl ONTUYECKOTO U3ITyUEHUS.
8. IloTepu onTHUECKOrO U3Iy4EHUS IPU BBIXOJIE BO BHEIIHIOK CPEAYy.
9. BnusiHue TeMiiepatypbl Ha CIIEKTPhI JJIOMUHECIICHIIUH.
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[Ipumepsl Tem pedepaToB, BBIIONHAEMBIX I NPUOOPETEHUS W Pa3BUTUS 3HAHUU U
IIPAKTUYECKUX YMEHUH, IPEAYCMOTPEHHBIX KOMIIETEHIUAMH.
1. McTtopus pa3BUTHS ONTOIIEKTPOHUKU
. OnTHueckue ycTpoiicTBa 3anmucu nHpopmanuu
. JIazepHO-ONTHUYECKOE CUNTBHIBAHUE NH(OPMALIUU
. Komnakr-nucku. 3anuce uapopmanuu. Bocnponsseaenne KoMnakT-anucKka
. ONTO31EKTPOHHBIE CEHCOPHBIE MTAHETN U SKPaHBI
. Hudposeie BOCC
. Ananoroseie BOCC
. OnTHyeckoe BOJIOKHO HA OCHOBE (POTOHHBIX KPUCTAIJIOB
9. Coznanue caMoQOpMHUPYIOUINXCS KOMITBIOTEPOB U ONTOBOJIOKOHHBIX HeMpouHTepdeiicoB Ha
OCHOBE CMapTJIMHKOB
10. TenaeHIMM MUPOBOIO Pa3BUTHUS CETEH oCcTyna
11. JIazeprl Ha KBaHTOBO-pa3MepHbIX 3P PexTax
12. JIucmien Ha KBaHTOBBIX TOYKaX
13. Opranunueckue cBeToanoabl. COBpeMEHHOE COCTOSHHE Pa3pabOTOK YCTPOMCTB M CHUCTEM Ha
OCHOBE OPTaHUYECKUX CBETO/AMO/I0B
14. lctouHuKM cBeTa Ha OCHOBE A PeKTa aBTOIMUCCHH YIJIEPOIHBIX BOJIOKOH
15. Jla3epHblif MUKPOIPOEKTOP CO CIIMPAILHON Pa3BEPTKOM i MOOMIIBHBIX YCTPONCTB
16. Pa3paOoTKi KBaHTOBBIX KOMITBIOTEPOB
17. Pa3paboTKku B KBAaHTOBOM KpunTorpapuu
18. [loBepXHOCTHBIE MJIa3MOHbI
19. OnTrueckre cBOWCTBA HAHOOTBEPCTUM B METAININYECKUX IIJIEHKAX
20. ConHEYHBIE 2JIEMEHTHI C TETEPONePexX0aMu
21. IlepcrieKTUBBI COTHEUYHOU SHEPIreTUKU
22. lucnien Ha OCHOBE KUJAKUX KPUCTAILIIOB

[c BN Be) NNV, RN - NRVS I \S)

CnucoK THMOBBIX KOHTPOJIbHBIX BONPOCOB /7S OLIEHKU YPOBHS C(hOPMUPOBAHHOCTH 3HAHUH,
YMEHUU U HABBIKOB, IPEAYCMOTPEHHBIX KOMIETEHIIUAMHU, 3aKPEIJICHHBIMU 32 JUCITUTIIMHOM.
. OCHOBHBIE CBOMCTBA 1 MTapaMETPhl ONITHYECKOTO U3TyUCHHUS.

. KorepeHTHOCTB ONTHYECKOT0 U3ITy4EHUSI.

. [lornomenue ceera.

. @OTONPOBOAUMOCTD, (HOTO-3.11.C.

. YcuneHue u renepanysi ONTHYECKOro U3Iy4eHHUS.

. JlroMuHeceHuus.

. I3ny4arenbHbIe TEPEXOBI.

. CBeToanoAbl: CTPYKTYpa U MPUHLUI PabOThI, MapaMeTphl U XapaKTEPUCTUKH.
. du3MKa MOIYIPOBOTHUKOBBIX JIA3EPOB.

. IHXEKIMOHHBIE JIa3€Phl.

. JIazepsl ¢ reTeporeHHoi CTPyKTYypOil.

. [TapameTpsl U XapakTepUCTUKH (POTOMPUEMHHUKOB.
. TeroBbie 1 pOTOHHBIE ()OTOMPUEMHHUKH.

. Bayrpennuii porodad ekt B momynpoBOgHIKAX.

. [lomynpoBogHUKOBBIE (POTONIPUEMHUKH.

. ©OTOPE3UCTOPBL.

. ®oToanoanl.

. P-i-n doroamoas! u maBuHHBIE HOTOIUOIBI.

. ®OTOTPaH3UCTOPBL.

. YCTpOWCTBO M MPUHLHAI IEHCTBHS ONITPOHOB.

. [lapameTpsl onTonap.

O 001N DN K W —

NN — == = = = = = =
— O 00NN DNk W —O
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22. Pe3ucTopHbl€ ONTONapHI.

23. lnogueie onTonapsl.

24. TpaH3uCTOpPHBIE ONTONAPHI.

25. TupucTopHbI€ ONTONAPHI.

26. [IpuHIUIIBI paOOTHI COTHEYHBIX AJICMEHTOB.

27. ConHevHbIe JIEMEHTHI Ha P-N-Tiepexoaax.

28. ConHEeYHbIE 3JIEMEHTHI C FETEPONEPEXOJaMHU.

29. KBaHTOBBIE CBOICTBA CBETA.

30. TerytoBOE U3JTy4€HHE U €T0 OCHOBHBIE XapPAKTEPUCTUKH.
31. 3aKOHBI TEMJIOBOTO M3ITY4YEHHUSI.

32. ®otorhdexr. Bumbr poroaddexra. YpaBHeHue DitHITeriHa.
33. Db dext Kommnrona.

34. TeopeTndyeckre OCHOBBI HAHOOITHKH.

35. Haropa3mepHast onTrdeckasi MUKpPOCKOITHSI.

36. KBaHTOBBIC M3ITy4YaTEIIH.

37. ®OTOHHBIE KPUCTAIIBI U PE30HATOPHI.

38. [ToBepXHOCTHBIE TUIA3MOHBI.

TunoBblie TeCTOBbIE 3aJaHUA I YKPEIJICHUS U IIPOBEPKU TEOPETUUECKUX 3HAHUM, pa3BUTHUS
YMCHI/Iﬁ 1 HAaBBIKOB, IPCAYCMOTPCHHBIX KOMIICTCHIUAMU, 3aKPCIIJICHHBIMU 3a ZII/ICHPIHJII/IHOﬁ.
1.1. Kakast nyiiHa BOJIHBI COOTBETCTBYET BEPXHEU IpaHUIIE ONITUYECKOI0 IUana3oHa:

a) 0,1 MkM;

0) 0,5 MKM;

B) 1 mm;

r) 10 Mmm?

1.2. Kakas nivHa BOJTHBI COOTBETCTBYET HMKHEH I'PAaHUIIE ONTUYECKOTO JHAIa30Ha:
a) 1 HM;

0) 10 uM™;

B) 100 uM;

T) 1 MKM?

1.3. Kakas nnuHa BOJHBI COOTBETCTBYET HH(MPAKPACHOMY HU3ITYUYEHUIO:

a) 0,3 MKM;

0) 0,6 MKM;

B) 0,5 MKM;

r) 1 Mxm?

1.4. Kakas auHa BOJHBI COOTBETCTBYET YAbTpaduoIeTOBOM 00JaCTH CIIEKTpa:
a) 0,3 MKM;

0) 0,7 MKM;

B) 0,9 MKM;

T) 12 Mkm?

2.1.  Kaxoif MaTepuan OTHOCUTCS K HETIPSIMO30HHBIM:

a) ZnSe;

0) GaP;

B) GaN;

T) Cds?

2.2.  Kaxkue mapsl MaTepuaioB MO3BOJIIOT CO3/1aBaTh TE€TEPOONTOIIEKTPOHHBIC TPUOOPHI:
a) Ge-Ge;

0) Si-Si;

B) GaAs-GaAlAs;
r) GaAs—-GaAs?
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2.3.  Kakoif MexaHU3M reHepaliy U3TydeHUs] PETN3yeTCsl B MOMYPOBOIHUKAX

a) 3 pexT TEPMOITEKTPOHHON IMHUCCHH;

0) 3¢ deKT reHepaiy MEKTPOHHO-ABIPOUHBIX T1ap;

B) 3P PeKT peKoOMOHHAINY;

T) s dexr dhoTomomuHecIeHITUN?

2.4.  Kakue MaTepuaibl IPUTOIHBI I U3TOTOBJICHUS U3TyYaIOIINX PUOOPOB:

a) Ge;

0) Si;

B) Cu;

r) GaP?

2.5.  Kakue mMaTepuainbl IPUTOTHBI IS H3TOTOBJICHUS (DOTONPHEMHHUKOB!

a) Al

0) Au;

B) Ge;

r) Si?

2.6. Kakas mmpuHa 3amnpemeHHoM 30HbI Ec y MarepuanoB, NpUMEHSEMBIX Ui
W3TOTOBJICHHUS ONTOAIEKTPOHHBIX IPUOOPOB BHIUMON O0JIACTH CIIEKTpa:

a) 0,1 3B;

0) 1,5 3B;

B) 3,53B;

r) 6 3B?

3.1.Kakoe Hanpspxkerre npo60st Unpos TAITMYHO AJIS1 CBETOANOJIOB!

a) 2 B;

0) 15 B;

B) 20 B;

r) 40 B?

3.2, Ot 4ero 3aBUCHUT YaCTOTa U3TyYCHHUS CBETOIUOIA:

a) OT HaIpsDKEHUS;

0) OT IIPSIMOI'0 TOKa;

B) OT IIUPHUHBI 3aMPEICHHON 30HBI;

T) OT 0OpaTHOIO HAIPSIKEHUS?

3.3. Kakas koHctpykuusa CH/[ u3 npuBeIeHHBIX HA CXEME OTJIMYAETCsl NMPOCTOTOH, HO MpHU
3TOM HU3KUM KO3((HUIIMEHTOM BBIBO/IA ONTUYECKOT O U3TYyUECHHUS:

a)
0)
B)
r)
1)
e)
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3.4. Kakue xoncrpykuun CHUJ] u3 mpuBeneHHbIX Ha cxeme (cM. Bompoc 3.3) OTIMYaroTCs

BBICOKMM KOX()(DUIIMEHTOM BBIBO/IA ONITUYECKOTO H3TYICHHUS

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

3.4. Kakas xoHctpykumss CU/] u3 npuBeneHHBIX Ha cxeme (CM. Bompoc 3.3) yiydmiaer
JMarpaMMy HarpaBJIeHHOCTH TOPLEBOT'O H3ITyYCHUS:

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

@oHJT OIEHOYHBIX CPEICTB BXOJUT B COCTaB pabouedl TPOrpaMMbl JIUCIUTUIHHBI
«ONTO’IEKTPOHNKA M KBAHTOBAsl ONTHKAa», HampaBieHue nmoaroroBku — 11.03.04 «BnexkTpoHunka u
HaHodJeKTpoHuKa», OITOIT «MuUKpo- 1 HAHOZJIEKTPOHUKAY.
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1.¢.-M.H., TOLIEHT JIntBuHoB B.T".
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