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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,
00yJaronuXxcst MeNsiM U TpeOOBaHUSAM OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl B XO/I€ MPOBEIACHUS
TEKYILIEro KOHTPOJIA U MPOMEKYTOUHON aTTECTAIUU.

OcHoBHas 3a7a4a — 00ECIEYUTHh OIEHKY YPOBHS C(OPMHUPOBAHHOCTH OOMIEKYIbTYPHBIX W
po(eCCHOHATBHBIX KOMIIETCHIIUH, MNPUOOPETaeMbIX 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 PA3IMYHOr0 (yHKIIMOHATIHLHOIO HAa3HAYCHHUS;

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

[IK-2.2 - cucrematu3upyer M 0000IMaeT pe3yiabTaThl HCCICIOBAHHH IPUOOPOB, CXEM,
YCTPOWCTB M YCTAHOBOK OJJIGKTPOHHKHM W HAHODJEKTPOHUKHU PA3IUYHOrO (PYHKIMOHAIHLHOIO
HA3HAYCHMUs], TPEICTABIISICT MaTEPHUAIIbl B BUJIC HAYYHBIX OTYETOB, TYyOIUKALIUNA, TPE3CHTALIUN.

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

[Ipu oueHuBaHuu (OMPENECICHUN) PE3YIbTATOB OCBOCHHS JAHCIHUILTAHBI
TpPaJMIIMOHHAS cUCTeMa (3a4TE€HO, HE3aUTEHO).

INPUMCHACTCA

IMacnopT ¢poHaa OLIEHOYHBIX CPEACTB 10 AMCUUILJINHE

Ne | Ne KouTposmpyem Kon Jtan popMHUpPOBaAHUS Bua, meroa, popma
pa3 ble pa3/iebl KOHTPOJIU- KOHTPOJIUPYeMOii OLIEHOYHOI0
n | ae (TembIl) pyemou KOMIETEeHIIMU (MU eé cpeacTBa
/ | na AUCHUTLTUHBI KOMIeTeH- 4acTH)
1| (pe3yJabTarbl 0 | UMU (MM eé
pasaesam) YacTH)
1|1 dusnka IIK-1.1, I[IK- | JIeKuHOHHEIE, AHaJUTHYSCKUH
onTodNeKTpoHubix | 2.1, [IK-2.2 MPAKTHUYECKHE, OTYEeT, OTYETBHl IO
prudoOpoB naboparopHbIe u | 1abopaTopHBIM
CaMOCTOSITEIIbHBIE paboTam, mpe3eHTaluu
3aHATHA OOYYaroIIMXCs | AOKJIaaa, 9K3aMeH
B TEYCHUE Yy4eOHOro
cemecTpa
2 |2 [Ipumenenue IIK-1.1, [IK- | JIeKuMOHHEIE, AnanuTuyecKui
CBETOANOJIOB u| 2.1,11K-2.2 MPaKTUYECKHE, OTYET, OTYEThl IIO
MTOJIYIIPOBOTHUKOB nabopaTopHbIe u | 1abopaTOpHBIM
BIX JIa3€pOB CaMOCTOSITETIbHBIC paboTam, pe3eHTalnuu
3aHATUS OOYYarOIIMXCsS | AOKJIaaa, YK3aMEH
B TEYCHHE Yy4eOHOro
cemecTpa
3 |3 [Ipumenenue IIK-1.1, I[IK- | JIeKIMOHHEIE, ABnanuTuyecKuin
¢doronpuemuukos | 2.1, [1K-2.2 MPaKTUYECKHE, OTY4eT, OTYETHl  II0
nabopaTopHbIC U | 1abopaTOPHBIM
CaMOCTOSITEJIbHbIE paboTam, pe3eHTAINH




3aHATUS OOYyYalolIMXCs | OKJIa/aa, SK3aMeH
B TEUYCHHUE Yy4eOHOro
cemecTpa
[Ipumenenue TIK-1.1, TIK- JIeKkInoHHEIE, AHaIATAYECKUHT
ONTPOHOB 2.1, IIK-2.2 MPaKTHYECKHUE U | OTYET, Mpe3eHTalNU
CaMOCTOSTENIbHbIE JIOKJIa/1a, 3K3aMEeH
3aHATUS  O0YYarOLTIXCS
B TEUYCHHE Yy4eOHOro
cemecTpa
[Ipumenenue IIK-1.1, I[IK- | JIeKuuoHHEIE, AHaIATHYICCKHAIN
JIPYTUxX 2.1, IIK-2.2 MPaKTHYECKHUE U | OTYET, TMpe3eHTalNU
ONTO3JIEKTPOHHBI CaMOCTOSTENIbHbIE JIOKJIa/1a, SK3aMEeH
X puboOpoB 3aHATHS OOYYAFOIIMXCS
B TEUYCHHE Yy4eOHOro
cemecrtpa
[Tpubops o | 1IK-1.1, ITIK- | JIeknuoHHEIE, AHaIATAYECKUHT
HAHOONTHKHU 2.1, [IK-2.2 MIPaKTHYECKHE U | OTYET, TPE3eHTALUU
CaMOCTOSTENbHbIE JIOKJIa/1a, SK3aMEeH
3aHATHS  OO0YYarOLTIXCS
B TEUYCHHE Yy4eOHOro
cemecTpa
7 |7 ITepcnexktuBbl  u | IIK-1.1, [IK- | JIekuuoHHBIE, ABaTATHYSCKUN
OCHOBHbBIE 2.1, I1IK-2.2 MPaKTHYECKHUE U | OTYET, Mpe3eHTaLNHU
HarpaBJIeHUs CaMOCTOSTENbHbIE JIOKJIa/1a, 3K3aMEeH
pa3BUTHS 3aHATUS  O0YYarOLTUXCS
OIITORJIEKTPOHUKHI B TeueHue Yy4yeOHOro
51 KBaHTOBOM ceMecTpa
ONTHKHU

2 ®opMBbI TEKYLIEro KOHTPOJIA

Texymuii KOHTPOJIb YCIIEBAEMOCTU IPOBOJUTCS C IEIBI0 ONMPEIEICHHUS! CTEIICHH YCBOCHUS
yueOHOro MaTepuana, CBOEBPEMEHHOIO BBISBICHHUS M YCTPAaHEHHUS HEIOCTaTKOB B IOATOTOBKE
oOyJaronuxcs ¥ MPUHATUS HEOOXOAHWMBIX MEp MO COBEPIICHCTBOBAHUIO METOJUKH MPENOoJaBaHUs
yueOHOW TUCITUTUIMHBI, OPraHu3aluy paboThl 00YUAIOIINXCS B X0/I€ YI€OHBIX 3aHATUN U OKa3aHUs UM
UHUBUIYAIbHON TOMOILIH.

K KOHTpomo Tekyliel yCrneBaeMOCTH OTHOCATCS IPOBEpKAa 3HAHUN, YMEHUH U HaBBIKOB
oO0yJaromuxcs: Ha 3aHATHUAX, 10 PE3yJbTaTaM BBIIOJHEHUS OOYYAIOIUMUCS WHAWBHIYATbHBIX
3aJlaHWi, TPOBEPKHU Ka4yeCTBA KOHCIIEKTOB JICKIIMH W WHBIX MaTEPUAJIOB.

Texymuit KOHTpoib 1O AucuUIiuHE «ONTORJIEKTPOHHBIE MPHUOOPHI, UX MPUMEHEHHUE»
MPOBOJIUTCS B BHUJE TECTOBBIX OIMPOCOB IO OTAEIbHBIM TEMaM IUCHUILUIMHBI, MPOBEPKH 3aJaHUM,
BBITIOJTHSAEMBIX CAMOCTOATEIHLHO M Ha JTAaOOPATOPHBIX M MPAKTHYECKUX 3aHATHUAX, a TAKKE IKCIPECcC-
OMPOCOB M 3a/IaHUN MO JICKIMOHHBIM MaTepHallaM U JIabopaTopHbIM paboTaM. YueOHbIE TocoOus,
pEKOMEHIyeMble Ui CaMOCTOSITENIbHONH pabOThl W TMOATOTOBKM K JaOOpaTOPHBIM 3aHSATHSAM
oOydJaromuxcsi 1Mo auciuiuinae «ONTOdJEeKTPOHHBIE TPHOOPHI, WX NPUMEHEHHE», COAEpKaT
HEOOXOJUMBIH TEOpeTUYECKU Marepuall. Pe3ynpTaThl caMOCTOSTENbHOM paboThl KOHTPOIUPYIOTCS
MPENo/IaBaTEIEM.

3 ®opMbI POMEKYTOUYHOTO KOHTPOJIS




DopMoii TPOMEKYTOUHOIO KOHTPOJIS M0 JUCHUILIMHE SABIISIETCS dK3ameH. Dopma npoBEICHUS
9K3aMEHa — YCTHBIA OTBET, M0 YTBEP>KJACHHBIM HK3aMEHALIMOHHBIM OuiieTaM, cOopMyIHUPOBAHHBIM C
Y4€TOM COJACpXKaHUS YUCOHON AUCIUTIITNHBI.

[lenpto mMpoBeNEeHHUS TPOMEKYTOUHOM AaTTECTAIlMU SIBISETCS MPOBEPKA KOMIIETEHIUM,
MPUOOPETEHHBIX CTYICHTOM IPU OCBOCHHUH TUCITUTUINHEI.

4 Onucanue nmokasaresieil 1 KpUTepHeB OLEHHBAHUS KOMIIETEHIUI HA Pa3JIMYHbIX
3Tanax ux (pOpMUPOBAHHUS, HIKAJ OLCHHUBAHUS

Ouenka crenieHH (GOPpMUPOBAHUS YKA3aHHBIX BbIIIE (I1. 1) KOHTPOIMPYEMBIX KOMIIETEHUUN Y
o0ydJaromuxcs Ha Pa3IMYHbIX dTanax MX (POPMHUPOBAHMS MPOBOAUTCS MPENOJaBaTEIEM BO BpeMs
JeKIMH, KOHCYIbTAUN, TPAKTUYECKUX U Ja00OPATOPHBIX 3aHATHH MO LIKaJIe OLEHOK «3aUTEHO0» — «HE
3auyTeHo». TeKylmuil KOHTpOJIb MO JUCHMIUIMHE MPOBOAUTCA B BHUAE TECTOBBIX OMNPOCOB IO
OTAEIbHBIM TEMaM JAUCLUIUIMHBI, IPOBEPKH 33JaHUM, BBINOJHAEMBIX CAMOCTOATENBHO, U Ha
71a00paTOPHBIX U NPAKTUYECKUX 3aHATUAX, @ TAKXKE IKCIIPECC- OMPOCOB U 3a/JaHUH 110 JEKIMOHHBIM
MaTepuaniaMm U jabopaTopHbiM paboram. DopmupoBaHHE y OO0YYAIONIMXCS BO BpeMs OOydYCHHS B
CEeMECTPE YKa3aHHBIX BBIIIE KOMIIETEHIMI Ha 3Tamnax J1abopaTOpHBIX 3aHATUH U CaMOCTOSATEIIbHON
paboThl OLIEHUBACTCA MO KPUTEPUSAM IIKAIbI OLIGHOK - «3aYyTeHO» — «He 3auTeHo». OcBoeHHe
Marepuajga TUCHMIUIMHBI M JOCTaTOYHO BBICOKAs CTeNeHb (OPMUPOBAHUS KOHTPOIHUPYEMBIX
KOMIIETEHIIUH 00ydJaronierocsi (CBOEBpEMEHHbBIE BBITIOJHEHUE U 3alUTa OTYETOB IO JaOOPaTOPHBIM
paboram ciyXaT) OCHOBaHUEM [yl J0MYyCKa 00yJaroIlerocst K 3Taimy NpoMeXyTOYHOH aTTecTaluu -
JK3aMEHY.

YpoBEeHb TEOPETHUECKON IOATOTOBKM CTY/AEHTa OINpPEAENseTcs] COCTaBOM U CTEHEHbIO
(dopMupoBaHUS NPUOOPETEHHBIX KOMIETEHLUH, YCBOGHHBIX TEOPETHMUYECKHX 3HAHUH M METOJOB, a
TaKke YMEHHEM OCO3HaHHO, 3()()EeKTHUBHO MPHUMEHATh UX MPU PELICHUM 33/a4 IeJICHANpaBIeHHOro
NPUMEHEHHUS Pa3IMUHbIX IPYII MaTEPUaIOB B AJIEKTPOHHON TEXHHUKE.

[Tpumensiercs YeThIpexOabHas IKajga OILICHOK: "oTIMYHO", "xopomio",
"'y 10BJIIETBOPUTENLHO", "HEYIOBJIETBOPUTEIBHO", YTO COOTBETCTBYET LIKAJE "KOMIIETEHLIMH CTYICHTA
MOJTHOCTBIO COOTBETCTBYIOT TpeboBanusM PI'OC BO", "komMneTeHUMHM CTyIEHTa COOTBETCTBYIOT
tpeboBarusiMm PI'OC BO", "koMIeTeHIMH CTyJIeHTa B OCHOBHOM COOTBETCTBYIOT TpeOOBaHUSIM
®I'OC BO", "koMneTeHIH CTyIeHTa He COOTBETCTBYIOT TpeboBanusmM ®I'OC BO".

[lenpro mpoBeneHUs MPOMEKYTOUHOM aTTecTanuu (dK3aMeHa) SBIISIETCS TMPOBEpKa
OOIIEKYIbTYPHBIX, 00IIEPOheCCHOHATBHBIX U MPOGECCHOHATBHBIX KOMIIETEHIIUM, MPUOOPETEHHBIX
CTYAECHTOM IPU U3YYEeHUH JUCUUIUIMHBI «ONTOAIEKTPOHUKA U KBAHTOBAS OMTUKAY.

DK3aMeH OpraHu3yeTcsi M OCYIIECTBISIETCSA, Kak NpaBuio, B Qopme cobeceqoBaHusl.
CpenctBoM, ONpeNeNsIoUM Co/iepskaHue coOeceloBaHusl CTYAEHTa C HK3aMEHATOpOM, SBIISETCS
YTBEP)KJICHHBIM SK3aMeHallMOHHBIN Owier,  comepxaHue koroporo ompezaensercs OIIOII u
HACTOsIIeH pabodell mporpamMmoi. DK3aMEHAIIMOHHBIA OUJIET BKIIFOUAeT B ceOsl, Kak MPaBWIIO, JBa
BOIPOCA, KOTOPbIE OTHOCATCS K YKa3aHHBIM BBIIIIE TEOPETUUECKUM pa3esiaM JUCLUILIUHBL.

OneHke Ha 3aKIIOYUTENBHOW CTaJUM  SK3aMEHa IOABEPraloTCs  YCTHBIE  OTBETHI
HK3aMEHYIOIIET0Cs Ha BOMPOCHI HK3aMEHAIIMOHHOTO OMiIeTa, a TakXKe JOMOJHHUTEIbHBIE BOIPOCHI
JK3aMeHaTopa.

[TprMeHSIIOTCS CIEAYIONMe KPUTEPHH OLCHUBAHUS KOMIICTCHIUH (pe3yIbTaToOB):

-YpOBEHb YCBOEHHUS MaTepuaia, IpeayCMOTPEHHOIO IIPOrpaMMOii;

-yMEHUE aHAJTM3UPOBATh MaTEpUajl, yCTAaHABINBATh IPUUNHHO-CIIEACTBEHHBIE CBSI3U;

- IOJTHOTA, apTyMEHTHUPOBAHHOCTh, YOEXK/I€HHOCTh OTBETOB Ha BOIPOCHI;

- KaueCTBO OTBeTa (00I1asi KOMIIO3UIIHS, TOTUYHOCTH, YOSKIEHHOCTh, O0IIast dPYIUIIHS);

- WCHOJIb30BAaHUE JIOMOJHUTENBLHON JUTEpaTyphl MPU MOATOTOBKE K ATaly MPOMEXYTOUHOU
aTTeCTallUU.

IIpumensiercs yeTelpexOanbHast hIKasua OLICHOK: "oTaM4HO", "xopouio",
"y IOBJIIETBOPUTEILHO", "HEYIOBIETBOPUTEILHO'", UTO COOTBETCTBYET LIKaJIE "KOMIETEHIIMH CTYAEHTA



IOJIHOCTBIO COOTBETCTBYIOT TpeboBaHusM PI'OC BO", "kommereHUuU CTyleHTa COOTBETCTBYIOT
tpeboBarusim OI'OC BO", "KOMMIETEHIIMH CTyJE€HTa B OCHOBHOM COOTBETCTBYIOT TPEOOBaHUSIM
®I'OC BO", "koMneTeHIH CTyJJeHTa He COOTBETCTBYIOT TpeboBanusim ®I'OC BO".

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

K omenke ypoBHS 3HaHWH M NMPAKTHYECKHX YMEHHI W HAaBBIKOB PEKOMEHIYETCS MPEIbSIBIATH
cieAyromnme odmue TpeboBaHus.

«OTanYHO»:

rIIyOOKHe W TBEp/IbIe 3HAHUS MPOrPaMMHOI0 MaTepralia MPOrpaMMbl  TUCIIUTUIHHEI, TOHUMaHHUEe
CYIIHOCTH ¥ B3aUMOCBSI3U PaCCMATPUBACMBIX SIBJICHUH (TIPOIIECCOB);

MOJIHBIE, YeTKHE, JIOTMYECKH IOCIe0BaTeNbHbIC, MPAaBUIbHBIE OTBETHl HA IIOCTaBJICHHBIC
BOIIPOCHI; YMEHHUE BBIACTIATH IJIABHOE U JIENATh BBIBOIBI.

«Xopouo»:

JOCTaTOYHO TOJHbIE M TBEPJbIC 3HAHUS MPOrPAaMMHOI0 MaTepuala JUCLUUIUIMHBI, TPaBUIbHOE
MOHUMAaHKE CYIIHOCTH ¥ B3aUMOCBSI3M pacCMaTPHUBAEMBIX SIBJICHUH (TIPOIIECCOB);

MIOCIIeIOBATENbHBIC, TIPAaBUIIbHBIC, KOHKPETHBIC, 0€3 CyIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJIEHHBIE BONPOCH], CBOOOJHOE YCTpaHEHUE 3aMEYaHUH O HEJOCTATOYHO IOJIHOM OCBEILECHUH
OTACTBHBIX MOJIOKEHHUH MPH MTOCTAHOBKE JOMOIHUTEIBHBIX BOITPOCOB.

«Y10BJIETBOPUTEIBHO»:

3HaHUE OCHOBHOI'O MPOrPaMMHOIO Marepuana TUCHMILUIMHBI, IMOHMMaHHE CYIIHOCTH U
B3aMMOCBSI3H OCHOBHBIX PACCMaTPUBAEMBIX SIBIICHUH (IIPOIIECCOB):

MMOHUMaHUE CYIIHOCTH OOCYXXJIAaeMbIX BOIPOCOB, MPaBHIbHBIC, 0€3 IPyOBbIX OMIMOOK OTBETHI Ha
MIOCTaBJICHHBIE BOITPOCHI, HECYIIIECTBEHHBIC OIIMOKU B OTBETAX Ha JIOMOIHUTEIBHBIC BOIPOCHI.

«Heyn0B/1eTBOPUTEILHO»:

OTCYTCTBHE 3HAHHWH 3HAYUTEIBHOH YacCTH TPOTPaMMHOIO0 MaTepuayiia JUCHUTUIMHEI,
HENpaBUIbHBIM OTBET XOTs ObI HA OAMH U3 BOIPOCOB, CYIIIECTBEHHBIE U TPyObIe OLIMOKM B OTBETAaX Ha
JIONIOJTHUTENBHBIE BOIPOCHI, HEJOMOHUMAHNE CYIIIHOCTH M3JIaraéMbIX BOIPOCOB, HEYMEHUE MPUMEHATh
TEOPETUYECKUE 3HAHUS MPH PEIICHUN NPAaKTUYECKHUX 3a]ad, OTCYTCTBHE HABBIKOB B OOOCHOBAaHWH
BBIJIBUTAEMBIX MPEIUIOKCHUIN M TPUHUMAEMbIX PEIICHHIA.

[Tpu Tpex Bompocax B OuiieTe o01asi OIEHKa BHICTABIISETCS CIETYIOIUM 00pa3oM: «OTIUYHOR,
€CITH BCE OICHKH «OTJIMYHO» HIIM OJIHA U3 HUX «XOPOIIO0Y»; «XOPOIIO», eCIH He O0Jiee OHON OLeHKH
«YJIOBJICTBOPUTEIBHO»; «YIOBICTBOPUTEIHLHO», €CJIM JIBE W OOJiee OICHOK «YyIOBIECTBOPHTEIBHOY;
«HEYJOBIIETBOPUTEIBHO», €CIIM OJ(HA OLIEHKA «HEYIOBIECTBOPUTEIBHO», & OCTAIbHBIC HE BBIIIE YeM
«YIIOBJIETBOPUTEIHHOY» WIIH JBE OIIEHKH «HEYIIOBIETBOPUTEIHLHOY.

6. Kpurepun oneHUBaHUsI IPOMEXKYTOYHOM aTTeCTALUHA

Tabnuma 1 - Kputepuu onieHuBaHMs MPOMEXYTOUYHON aTTeCTAIllUU

Ixajna oneHUBaHUSA Kpurtepun ouneHuBaHus

«OTJIHYHO» CTYAeHT JOJI’KeH: IPOJEMOHCTPUPOBATh TIJIYOOKOE U IPOYHOE
YCBOCHHME 3HAHMM MaTepualla; HMCUEpIBbIBAIOLIE, I10CIEI0BATEILHO,
IPAMOTHO M JIOTMYECKHM CTPOMHO M3JI0KUTH TEOPETHUYECKUHI
MaTepuai; MpaBWIbHO (POPMYIUPOBATH ONPENEICHUS; YMETh CAeNaTh
BBIBOBI 110 M3JIaTa€MOMYy MaTepuaily; Oe3ylnpeyHO OTBETHTb He
TOJILKO Ha BOIPOCHI OWJIeTa, HO M Ha JIOMOJHUTEIbHBIE BOIPOCH B
pamkax pabodeil mporpamMmbl AMCUMILIMHBL, MPOAEMOHCTPUPOBATH
YMEHHE  MpPaBWIBHO  BBINIOJHATH  IPAKTUYECKUE  3a/JaHus,
IIPEAYCMOTPEHHBIE IPOrPaMMOil;




«XopouIo»

CTYAEHT JOJI3KEH: IPOAEMOHCTPUPOBATH JOCTATOYHO IOTHOE 3HAHUE
Marepuaa; IpoAEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHYECKHUX
IIOHATUM; JOCTATOYHO IIOCIEAOBATEIbHO, T'PAMOTHO U JIOTMYECKHU
CTPOMHO  H3JaraTb  MaTepHang; yMETb CAEIATh  JOCTaTOYHO
00OCHOBaHHBIE BBIBOJIbI II0 M3JIara€MOMY MaTepually; OTBETUTh Ha
BCE BOIPOCHI OHJIETa; MPOJEMOHCTPUPOBATh YMEHHE IPaBHIBHO
BBIIIOJIHATH NIPAKTUYECKHUE 3aJaHUs, IPEyCMOTPEHHBIE TPOrpaMMOil,
IIPU HTOM BO3MOKHO JJOIYCTUTh HEIIPUHLUIINAIBHBIE OLINOKH.

«YAOBJICTBOPHUTECJIBbHO»

CTYAEHT AO0JIKEeH: IPOJEMOHCTPUPOBATH 00IIee 3HAHUE M3Yy4aeMOro
MaTepuana; 3HaTb OCHOBHYIO PEKOMEHIYEMYIO  IpOrpaMMOoil
IUCLUUIUIMHBL Y4eOHYIO JIMTEparypy; YMeTb CTPOUTb OTBET B
COOTBETCTBHH CO CTPYKTYpPOH M3JIaraeMoro BoIpoca; Ioka3aTrh oo1ee
BJIa/ICHUE MOHATUHHBIM alapaToM JAWCLUUIIINHBL, YMETh YCTPAaHUTh
JOMYIIEHHbIE MOIPEHIHOCTH B OTBETE€ HAa TEOPETHUYECKHE BOIPOCHI
W/WIN TIpU BBIOJIHEHUU MPAKTUYECKUX 3aJaHUM MOJ PYKOBOICTBOM
npenogasarens, Ju0O0  (IpM  HENPaBUIBHOM  BBINOJIHEHUU
IIPAKTUYECKOT0 3aJaHus) 0 YKa3aHUIO IPENojaBaTelis BBIIOIHUTH
JApyrue NpakTUYecKue 3aJaHNs TOro JK€ pasjieNna AUCHUIUIUHBL

«HEYAOBJCTBOPUTECJIBLHO»

CTABUTCH B CJIy4Yae: HE3HaHUs 3HAUYUTENbHOM YacTU MPOrPAMMHOIO
MaTepuana; HE BIAJACHUA IOHATUMHBIM aIlllapaToM IHACLHUIIINHBL
CYIIECTBEHHBIX OLIMOOK MpH H3JI0KEHUH Y4eOHOro MaTepuana;
HEYMEHHS CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOH
M3JIaraéMoro BONpOCca; HEYMEHUs JieJlaTh BBIBOJBI IO H3JIaraeMoMy
Matepuany. Kak nmpaBuilo, oLleHKa «HEYJOBJIETBOPUTEIBHO)» CTABUTCS
CTyJ€HTaM, KOTOpble HE MOT'YT TpOJODKUTH OOY4YEeHHE TI0
oOpazoBaTenbHON mporpaMme 0e3 JONOJHUTEIbHBIX 3aHATUH IO
COOTBETCTBYIOLIEH AucuuIuInHE ((HOPMHUpPOBaHMS U Pa3BUTHUSA
KOMIIETEHIIMM, 3aKpEIUIEHHbIX 3a JaHHOW AMcUUIIMHON). OleHka
«HEYJIOBJIETBOPUTEIBHO)» BBICTABIISIETCS TaKXkKe, €CJIM CTYAEHT IOocCie
Hayaja dJK3aMEHa OTKa3ajJcs ero CAaBaTb WIM HapyIIW IpaBuia
claud HK3aMeHa (CIHChIBaJl, TMOJCKa3blBal, OOMaHOM IBITAJICS
MOJIYYUTh 00JI€€ BRICOKYIO OLIEHKY M T.JI.).

7 TunoBble KOHTPOJIbHbIE 3aJaHUsI WJIN WHbIE MaTepuaabl, HEOOXOUMBbIE JIsl OIEHKH
3HAHWI, YMEHHWi, HaBHIKOB W (MJIH) ONbITA AeSITEJbHOCTH, XAPAKTEPU3YIOUIUX ITaMbI
(popMuUpOBaHUS KOMIETEHIHII B Mpolecce 0CBOeHHsI 00pPa30BaTeJbLHON MPOrpamMmsl (011 6cex
8UO08 NPOBOOUMBLX 3AHAMUL UIU CAMOCHMOAMENbHLIX PAOOM  HEe0OX00UMO NpedyCMompens
mamepuansl 01 NPOSEPKU 3HAHUU, YMEHUU U 81A0CHULl HABLIKAMU)

TunoBble 3alaHUsl B PaMKaX CAMOCTOAITEIbHOWH PadOTBI CTYJEHTOB [Js YKPEIUICHUS

TCOPCTUUCCKUX 3H21HI/II71, Pa3sBUTUA YMGHI/If/'I 1 HaBBIKOB,

3aKpETUICHHBIMH 33 JUCITUTUINHON.
* [IpuHuMD paboThI CrieKTPO(hOTOMETPA.
* XapaKTepUCTUKN ONTHYECKOTO U3ITYUCHHUS.
* B3aumoielicTBrE CBETa C BEIMIECTBOM (OTPAKEHHE, MOTJIOMICHHE).
* [IpyHIMT paOOTHI COTHEUHOTO ITEMEHTA.
* [IppMeHeHe COTHEYHBIX HIIEMEHTOB.
* KoHCTpyKIIMU CONTHEYHBIX OaTapei.

NpeaAyCMOTPCHHBIX KOMIICTCHIIUAMMU,



* TunoBas BAX coiHeuHOro 3j1emMeHTa.

* DJIEKTPOIIOMUHECLIEHIIUS P-N-TIepexo/a.

* UTo Takoe KaToIOMIOMUHECLEHIIHS, (DOTOTIOMUHECIICHIIUS.

* Uro Takoe n3nyvarenbHble U 0€3bI3Ty4aTeNbHbIe ePeXoabl?

* Tunsl nepexoa0B (MEX30HHbBIE, C Y4aCTUEM ITPUMECHBIX LIEHTPOB U SKCUTOHOB).
* [IpsAMO30HHBIE U HENTPSIMO30HHBIE MTOJIYIIPOBOJIHUKH.

* M3my4areny Ha OCHOBE IF'€TEPOCTPYKTYP.

* [TapaMeTpbl ONTUYECKOTO U3TYUEHUS.

* [ToTepn oNTUYECKOr0 U3IIY4EHHUS ITPH BBIXOJE BO BHELIHIOIO CPELLY.
* [Ipumenenue GoTonnoa0B.

* [Ipumenenue GoTope3ncTopoB.

* [Ipumenenue GoToTpaH3UCTOPOB.

* [IpumeHeHne 0IyNIPOBOAHUKOBBIX CBETOAUOIOB.

* [IpuMeHeHne opraHu4ecKuX CBETOMO0/I0B.

* [IpyMeHeHue MoaynpoBOIHUKOBBIX J1a3€pPOB.

[Tpumep 3axaHMs U KOHTPOJBbHBIX BONPOCOB K JIabopaTOopHOW paloTe, BHIIOIHIEMOW IS
MPUOOpPETEHHs U PA3BUTHA 3HAHUN U MPAKTUYECKUX YMEHHH, MPETyCMOTPEHHBIX KOMIETEHIUSIMHU.

JlaGoparophas pabota «Mcc/ieioBaHne CIEKTPOB JIOMHHECIEHIUH MOJYNPOBOIHHKOBBIX

CTPYKTYpP»
Onucanue MeTOAMKH BbITOJHEHHS

Ha puc. 1 mnpeacraBieHbl JBa H30JUPOBAHHBIX MOTYMPOBOJHUKA C PA3IUYHON IIUPUHOU
3ampenieHHon 30HbI Eg, MUaNekTpudeckol MPOHHUIIAEMOCTHIO €, PabOTON BBIXOJA ¢ U DIEKTPOHHBIM
CPOJICTBOM Y. DIEKTPOHHOE CPOJICTBO TMPEJICTABISAECT COOOM SHEPrUi0, HEOOXOAUMYIO ISl yajaeHUs
3JIEKTPOHA CO JTHA 30HBI TPOBOAMMOCTH 3a IMpeaesbl AeUCTBUS JIOObIX AUMOIEH U CUIT H300paKEeHUSI.
Ecnu BOMM3M MOBEPXHOCTH €CTh U3TUO 30H, TO AJIEKTPOHHOE CPOACTBO OMpejensercs paboToil mo
YAQJICHUIO 3JIEKTPOHA HEMTOCPEICTBEHHO U3-T10]] TOBEPXHOCTH, a HE U3 TITyOUHBI TTOJYIIPOBOTHUKA.
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Puc. 2. Dueprernueckas nuarpamma KPC ¢ KA u 3onH0i# quarpammoit | tuna (a) u |l Tumna (0)

Ha puc. 2 cxemaTnuHO MoKa3aHbl SHEPTUH Pa3MEPHOI0 KBAHTOBAHUS JIeKTpoHOB Ee B KA1 B 30HE
MPOBOJAUMOCTH M JJISl TSDKENBIX U JETKUX AbIpoK Enn m Ejn B K B BanmentHoii 30ne. UHaeke qw
orHocutcss k Kf, a b — k Oomee mmpokozoHHOMY OapbepHOMY cioro. [l OleHKH SHEpruit
U3IIydarenpHbIX nepexonoB B KA neoOxomumo 3Hate rryomHy K mis Hocurtenmeit 3apsma (H3),
KOTOpasi OIpejaesseTcsl BEIWYMHOW pa3pbiBa 30HBI MPOBOAMMOCTH M BaJIGHTHOW 30HBL. Jlms
OTIpe/ICTICHUs] BEIUYHMH pa3phiBOB BasieHTHOW AEy m 30HBI mpoBommmoctrn AEc Bocmonmbzyemcs
MPAaBWJIOM AJIEKTPOHHOTO cpojcTBa. CoryiacHO MNpaBUILy 3JIEKTPOHHOI'O CPOJACTBA Pa3phbiB 30HBI
MPOBOJIUMOCTH MPHU KOHTAKTE IBYX PA3IMYHBIX HEHANPSKEHHBIX MOIYIPOBOJAHUKOB PaBEH Pa3HOCTHU
3HAYEHUU CPOJACTBA K JJIEKTPOHY:

AE(X,Y)= e (x) -2 °(y), 1)
Il B KauecTBe MpuMepa Y W X — XapaKTEPUCTUKH COCTaBa TPOWHBIX TBEPABIX PAaCTBOPOB
MIOJTYITPOBOTHUKOBBIX COCTUHEHHH, HCITOB3YEMBIX JIJIS TIOJTy4YeHUsT OaphepHBIX ciioeB U K51,

s tpoitabix coenuHeHuit AxB1xC (o6muit annon) nian ACyDi.y (00muii KaTHOH) 3aBUCUMOCTD
IIMPUHBI 3aMPEIICHHON 30HBI SIBISIETCS KBAIPAaTUUYHOW (YHKIUMEH OT COAEpKaHHUS KOMIIOHEHTOB
TBEPAOro pactBopa. s paccMaTpuBaeMbIX COEAMHEHUN MTONYYUM:

quW(X)=EgAC'X+EgBC(1'X)‘B‘X(1‘X),

Eq’(y)=Egacy+Egan(1-y)-B-y(1-y), ()
rae Egac, Egec, Egac, Egap — mMpuHBI 3ampeiiieHHbIX 30H MOTYNpPoBOAHUKOBLIX coeauHenuit AC u BC,
AC u AD (mampumep, ZnS u CdS, ZnS u ZnSe u T.4.) COOTBETCTBEHHO (CM. Tabmuiy), B — mapamerp
U3ruda, XapakTepu3yIoIuil HETUHEHHYI0 3aBUCUMOCTD IIUPUHBI 3aNPEIIEHHON 30HBI B KpHUCTAJIE OT
COCTaBa X WJIM Y U 3aBUCSIINN OT CBOMCTB aTOMOB, 00pa3yIOIIUX TBEPBIN pacTBOP.

[TapameTp B moxeT ObITH pacCUMTaH U3 COOTHOIICHHS

Bo_Ze (1—:j (r,+r, )exp[— sa, \EJ , 3)

8m, |\ Iy, Iy

r7ie Ze — 3apsi/l 3aMEIIaeMOoro MoHa, ao — MOCTOSHHAS KPUCTAUTMYECKON PEIIETKH COOTBETCTBYIOIIETO
TPOMHOTO COCTUHEHHUS, S — IOCTOSTHHASI SKPAaHUPOBAHWUSA, IA, B — KOBAJCHTHBIC aTOMHBIC PaIHyCHI.
®opmyna (3) maer mpuOMMKeHHOE 3Ha4YeHHWE Tapamerpa B. Bonee TouHble 3HaveHus mapamerpa
u3ruda MmoyyyaroT 3KCIepruMeHTaIbHBIM ITyTeM. Hanpumep, /U1 pacyera MUPHHBI 3apEeIeHHON 30HbI
napamerp u3ruba B cocraBmser 0,60 3B u 0,61 3B mpu 7=300 K mis ZnxCdixS u ZnSySei.y
COOTBETCTBEHHO.

OCHOBHBIE TapaMeTpPhI MOIYIPOBOAHUKOBBIX COSAMHEHUH NpHUBEIeHBI B Ta0bmue 1.

Tabnuua 1. OcHOBHBIE apaMeTPhl NOJYIPOBOIHUKOBBIX COEAMHEHUN
CoenuHenne ‘ Ey, oB 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

OcranbHble napamMeTpbl, KpOMC MIUPUHBI 3aHpeH.[CHHOI>i 30HBI, I TPECXKOMIIOHCHTHBIX TBCPABIX
pactBopoB, Hampumep ZnxCdixS, ZnSySeiy, ¢ pa3HbIM coAepKaHHEM IIMHKA X W CEpbl Y
pPacCUMTHIBAIOTCS METOJOM JIMHEHHOW WHTepnoyisuud. Hampumep, 3JEKTPOHHOE CpPOJICTBO JUIS
COOTBETCTBYIOILIETO TBEPJIOTO PACTBOPA MOXKET OBITh HAlJAECHO U3 CIEIYIOIUX COOTHOIICHHIH:

XM(X) = xzns "X + xeds *(1-X);

1Y) = xzns *Y + yznse *(1-Y), 4)
rae y™ — SIEeKTPOHHOE CPOACTBO Il Marepuana KBaHTOBOM smbl ZnxCdixS, y° — snmexTpoHHOE
CPOZCTBO JJisi MaTepuana OypepHoro win 6apbepHOro ciiosi ZnSySer.y.

DHeprus U3IIy4aTeIbHOTO Iepexoia B 0aprepHOM CIIoe OyIIET OnpeaessIThCs Kak:

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

DHeprusi OCHOBHOI'O M3JIydaTesbHOro nepexoaa B K5 mepeoro tuna:

EqwCI = quW + Ee1 +Enn1 — Eqwex. (6)
DHeprus OCHOBHOIO U3JlydarenbHoro nepexona B KA sroporo tuna:
EquI — quw + Ee1— Eqwex’ (7)

rie — Equ®™ sHeprus cBs3u sKCUTOHA B ciiosl, oOpa3yromem K.

IMocenoBaTeILHOCTH BHITIOJTHEHHSI PaGOThI

1. 3ydnTe TEOPETUYECKYIO YaCcTh PAOOTHI.

2. BriOepere CHEKTpBl JIOMHHECHEHIMHA W3 TMPUIOKEHHUS COrJaCHO BapUAHTY MWK TOITYYHUTE
CIEKTPHI y TIpEroiaBaTeds.

3. Onpenenure KakoMy H3IydaTeabHOMY nepexofay (B 6apbepHoM ciioe unu K5) cooTBeTcTBYIOT
UKK HA CIIEKTpAX, a TAKKe SHEPTUU TUX nepexonos (EY = 1240/4 [3B]).

4. [TpoBenuTe CIeMyIONIINE PAaCUSTHI:

4.1. nns KA mepBoro tuna:

a) IIMPHUHBI 3alpeUIeHHOM 30HBI OapbepHOro cios no ¢opmyne (5) (nmpu pacuere B3ATh
cienytroiue napamerpsl B = 0,6 3B; Ex™ = 20 maB);

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

B) IIMPUHBI 3anpenieHHoi 30Hb1 K5 no ¢popmyne (6) (mpu pacyere B3ATh ClieyIOIINE TapaMeTPhl:
B =0,6 3B; Eqw™ =30 m3B; Ee1 = 50 m3B; Enn1 = 5 MmaB);

') cocTaBa TBepaoro pactsopa cios K5 mo popmyne (2);

1) 3JIEKTPOHHOT'0 CPOJICTBa 11l 6apbepHoro cios u ciost KA mo popmyne (4);

€) BeJIMYMHBI pa3pbIiBa 30HBI IPOBOJIUMOCTH I10 MPABHITY JIEKTPOHHOI'O CPOJICTBA;

) BEJTMYMHBI pa3pbiBa BAJICHTHOW 30HBI, ONMUPAsICh HA CTPOCHUE 30HHON AMArpaMMbl CTPYKTYPHI €
K4 nepsoro tuna (puc. 3, a).

4.2. lns K5 Broporo tumna:

a) UIMPUHBI 3alpelnieHHoN 30HBI OapbepHOro cios mo dopmyne (5) (mpu pacuere B3ATh
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cienyroue napametrpsl: Ep™ = 20 MaB);

0) cocTaBa TBEpJIOTO pacTBopa OaprepHOro ciios 1o Gopmye (2) (mpu pacdere B3ATh CICTYIOIIHNE
napameTpsl: B = 0,6 3B);

B) pas3pbiBa 30HBI MPOBOAWMOCTH U3 (opMynbl (7) M CHEKTPOB KaTOJOTIOMHHECHEHIMU (IIPH
pacuere B34Thb cieaytouie napamerpsl: Eqw™ = 30 M3B; Ee1 = 50 MaB);

I') BJIEKTPOHHOIO CpoOJICTBa [uid OaphepHoro cios mno ¢opmyne (4) u cinos KS no mpasuny
AJIEKTPOHHOI'O CPOACTBA;

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

€) IIMPUHBI 3ampenieHHol 30HbI ciosg KA mo dopmyne (2) (npu pacuere B3sTh ClEAYIOLIME
napametpsl: B = 0,6 3B);

) pa3pblBa BaJEHTHOH 30HBI, OMHMPAsCh Ha CTPOEHUE 30HHOHM auarpaMmbl CTpyKTypbl ¢ K
BTOPOTI'O THIIA.

5. Hapucyiite B wMacmrabe MOJIYyYeHHYIO 30HHYIO JMarpaMMy C YpPOBHSIMH DPa3MEPHOIO
KBAaHTOBAHUS 3JIEKTPOHOB U JIBIPOK.

6. [Ipoananu3upyiTe NONTy4YECHHBIEC PE3YJIbTAThI.

KoHTposibHBIE BONIPOCHI
1. DaexkTponroMHUHECHEHIIUS P-N-TIEpeXoa.
2. KatogomomMuHectieH1us, GOTOTIOMUHECIICHIIUS.
3. Yto Takoe u3nydareiabHble U O€3bI3ydaTeNbHbIE TIEPEX0/Ibl?
4.Turmnbl nepexoaoB (MEK30HHBIE, C yYaCTHEM MIPUMECHBIX IIEHTPOB U SKCUTOHOB).
5. IIpssAMO30HHBIE U HEMPSMO30HHBIE TOITYIPOBOJHUKH.
6. M3nyyarenu Ha OCHOBE FE€TEPOCTPYKTYP.
7. IlapameTpbl ONITUYECKOTO U3TyUYCHHUS.
8. [loTepu onTHYECKOrO MU3IYYESHHS MPU BBIXOJIE BO BHEIIHIOK CPedy.
9. BniusiHue TeMnepaTypbl Ha CIIEKTPHI JIIOMUHECHEHIIUH.

[Ipumepsl Tem pedepaToB, BBINOTHAEMBIX U HPUOOpPETEHHs W PA3BUTHS 3HAHUH U
IPAKTUYECKUX YMEHUH, IPEAYCMOTPEHHBIX KOMIIETEHLUAMHU.

1. Mctopus pa3sBATHS ONTORJIEKTPOHUKHU

2. OnTHueckue ycTpoiicTBa 3anucu uHdopmanuu

3. JIazepHO-ONTHYECKOE CUUTHIBaHUE HH(OPMALIUU

4. Komnakrt-aucku. 3anuck uHGopmanuu. Bocnponssenenne KoMnaxkT-aucKa

5. ONTO37eKTPOHHBIE CEHCOPHBIE MMAHENN U KPaHbI

6. OnTuyeckoe BOJIOKHO HA OCHOBE (POTOHHBIX KPUCTAIJIOB

7. Co3znanue caMOQOpMHUPYIOUINXCS KOMITBIOTEPOB U ONTOBOJIOKOHHBIX HeMpouHTepdeiicoB Ha
OCHOBE CMapTJINHKOB

8. TenaeHIMU MUPOBOTO Pa3BUTHS CETEH JocTyma

9. JIazepsl Ha KBaHTOBO-pa3MepHBIX 3P dexrax

10. lucruren Ha KBAaHTOBBIX TOYKAX

11. Oprannueckue cBeroanonbl. COBpeMEHHOE COCTOSIHME pa3pabOTOK YCTPOMCTB M CHUCTEM Ha
OCHOBE OPTaHUYECKUX CBETOAHMO/I0B

12. VicTounuku cBeTa Ha OCHOBE d(h(eKTa aBTOAMUCCHUH YTIIEPOTHBIX BOJTOKOH

13. JIazepHbIit MUKPOITPOEKTOP CO CIIUPAIbHON pa3BepTKON 1151 MOOUIIBHBIX YCTPOMCTB

14. Pa3paboTK1 KBaHTOBBIX KOMITBIOTEPOB

15. Pa3paboTku B KBaHTOBOW KpUnTorpaduu

16. ConHeuHble 3JIEMEHTSHI € TeTeponepexoiaMu

17. ConHevHble 3IeMEHTHI Ha OCHOBE aMOP(HOT'0 KPEMHUSI.

18. [lepcneKTHBBI COTHEYHON YHEPTETUKA

19. lucrien Ha OCHOBE KHJIKUX KPUCTAJUIOB
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20. TlpumeHeHHE OMNTOIJICKTPOHHBIX M KBAHTOBBIX MPHOOPOB B WH(POKOMMYHUKAITMOHHBIX
TEXHOJIOTHSIX M CHCTEMaX CBSI3H

21. UndopmanioHHOE TPUMEHEHHE J1a3epOoB

22. [IpuMeHeHre ONTPOHOB B IIU(POBBIX U aHAJIOTOBBIX YCTPOMCTBAX

23. I'onorpaduyeckre cucTeMbl XpaHEeHUs 1 00padoTKu WHpOpMAIUn

CIuCcOK TUIOBBIX KOHTPOJILHBIX BONPOCOB /IS OLIEHKH YPOBHS CPOPMUPOBAHHOCTH 3HAHMI,
YMEHHM U HaBBIKOB, IPETYCMOTPEHHBIX KOMIIETEHIIUSMHU, 3aKPEIUIEHHBIMU 32 TUCIUIUIMHOM.
. OcHOBHBIE CBOMCTBA U NTapaMETPbl ONITUYECKOTO U3ITYyYECHHUS.
. [lormomenue csera.
. ®oTONPOBOAMMOCTD, (HOTO-3.11.C.
. YcuiieHre U reHepanysi ONTUYECKOr0 U3JIy4CHHUSL.
. JlroMuHecieHuus.
. KBaHTOBBIE CBONCTBA CBETA.
. ®otorpdexr.
. CTpyKTypa u npuHIHI paboThl CBETOAMOAOB, UX MapaMeTPhl U XapaKTEPUCTUKU.
. [IpumeneHnne noayrnpoBOJHUKOBBIX CBETOHO/I0B.

10. [IpumeHeHre OpraHuyeCcKuX CBETOIMOIOB.

11. Crpyktypa ¥ mnpuHIMI paOOThl MONYNPOBOJHUKOBBIX JIA3€pOB, UX TMapamerpbl U
XapaKTEPUCTUKH.

12. [IpumeHeHne MHKEKIITMOHHBIX JIa3€POB.

13. IIpumeHeHue 1a3epoB € FETEPOreHHON CTPYKTYpPOH.

14. ITapameTphl U XapaKTEPUCTUKH (POTONPHUEMHUKOB.

15. IlpumeHenre TenIoBbIX U (OTOHHBIX (POTONPHUEMHUKOB.

16. IIpumenenue GpoTope3ncTOpoOB.

17. llpumenenue GoToanonoB.

18. [Ipumenenwue p-i-n GoOTOANOIOB.

19. [IpuMeHeHue TaBUHHBIX (OTOANOAOB.

20. [Ipumenenue HoOTOTPaH3UCTOPOB.

2]1. llpumeHeHMEe CONMHEYHBIX JJEMEHTOB Ha pP-N-TIEPEX0JaxX, COJHEYHBIX JJIEMEHTOB C
reTepONEPEXOAAMH.

22. YcTpolCTBO U IPUHIUI AEHCTBUS ONITPOHOB.

23. IlpuMeHeHue pe3uCTOPHBIX ONTONnap.

24. IlpuMeHeHre AUOHBIX OMTOomap.

25. IlpuMeHeHne TpaH3UCTOPHBIX OITOMAp.

26. IlpuMeHeHue TUPUCTOPHBIX OMTOIAp.

27. ONTO3JIEKTPOHHBIE T€HEPATOPHI.

28. [IpuMeHeHne ONTO3IEKTPOHHBIX MPUOOPOB B aHATIOTOBBIX KIIFOYaX, pErysTopax.

29. IlpuMeHeHHWE ONTPOHOB JJIsl BBINOJNHEHUS JIOTMYECKHX (YHKIMH, Kak aHaJOroB
3JEKTPOPAJOKOMIIOHEHTOB.

30. OnTO3JIEKTPOHHBIE YCUIIUTENH.

31. OnTodseKTpOHHBIE U(POBBIEC KIIOYH.

32. IlpuMeHeHHE ONTOIJEKTPOHHBIX MPUOOPOB IS M3MEPEHUS BBICOKUX HAIPSHKEHUN U
yIIpaBJIEHUS] YCTPOUCTBAMH OOJIBILION MOLTHOCTH.

33. OnTHuecKue ycTpoICTBa 3arucu HH(pOpMaIHH.

34. JIazepHO-ONTHYECKOE CUNTHIBAHNE HH(OpMAITUH.

35. lludpoBas onTuyeckas 3anuch.

36. ONTO3JIEKTPOHHBIE CEHCOPHBIE CUCTEMBI.

37. IlpumeHeHne KBaHTOBBIX M3J1ydaTeleil B HAHOPAa3MEPHON ONTHYECKOW MUKPOCKOIHH.

38. IIpumeHeHne (POTOHHBIX KPUCTAIIOB U PE30HATOPOB.

O 00 13O0 01k Wb~
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39. I1loBepXHOCTHBIE IJIA3MOHBI.

Tunosblie TeCTOBbIE 3aJaHUA I YKPEIJICHUS U IIPOBEPKU TEOPETUUECKUX 3HAHUM, pa3BUTHUS
YMCHI/Iﬁ 1 HaBBIKOB, HpCIIyCMOTpeHHBIX KOMIICTCHIIUAMMU, 3aKp€HJICHHBIMI/I 3a I[HCHHHHHHOﬁ.
1.1. Kakast njiviHa BOJIHBI COOTBETCTBYET BEPXHEW I'paHMIIE ONTUYECKOr0 IUana3oHa:

a)

0,1 MxMm;

0,5 MKM;

1 Mm;

10 mm?

Kakas nivHa BOJTHBI COOTBETCTBYET HMYKHEH I'PaHUIIE ONTUYECKOTO JHala30Ha:
1 HM;

10 HM;

100 mM;

1 Mrm?

Kakast qyinHa BOJTHBI COOTBETCTBYET HH(MPAKPACHOMY U3ITYUEHUO:

0,3 MKM;

0,6 MKM;

0,5 MxMm;

1 Mxm?

Kakas miviHa BOJTHBI COOTBETCTBYET yIBTPAa()HOIETOBOM 00IACTH CIIEKTpa:
0,3 MKM;

0,7 MKM;

0,9 MKM;

12 mxm?

Kakoii MaTepran OTHOCUTCSI K HEMTPSIMO30HHBIM:

ZnSe;

GaP;

GaN;

Cds?

Kakwue mapsl MaTepHuaaioB IMO3BOJISIFOT CO3/1aBATh T€TEPOONTOIICKTPOHHBIC IPHUOOPHI:
Ge-Ge;

Si-Si;

GaAs-GaAlAs;

GaAs-GaAs?

Kakoii MexaHHW3M reHepanuy U3y4eHHs peaTn3yeTcs B MOMYIPOBOIHUKAX
3 PexT TEPMOITEKTPOHHON IMUCCHH;

3 dexT reHepannn IEKTPOHHO-IBIPOYHBIX T1ap;

s ekt pexomOUHAINY;

3¢ dekT HOTOTFOMUHECIICHITIH ?

Kakue maTepuaibl IpUroaHbI TSl K3TOTOBJICHUS W3JIYYAIOIINX TPUOOPOB:
Ge;

Si;

Cu;

GaP?

Kakue marepualibl IPUTOAHBI ISl U3TOTOBJICHUS (DOTONPHEMHHUKOB!

Al

Au;

Ge;

Si?
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2.6. Kakas mmpunHa 3amnpemeHHoM 30HbI Ec y wMarepuanoB, NpPHUMEHSEMBIX [UIs
U3TOTOBJIEHUS ONTOIEKTPOHHBIX IPUOOPOB BUIUMON 00JIACTH CHEKTpA:

a) 0,1 7B;

0) 1,5 3B;

B) 3,53B;

r) 6 s3B?

3.1.Kakoe namnpsixenue npo0ost Uppos TUITMUHO 7151 CBETOAMO/IOB:
a) 2 B;

0) 15 B;

B) 20 B;

T) 40 B?

3.2, Ot yero 3aBUCHUT YaCTOTa U3TyYEHHUS CBETOIUO/IA!
a) OT HaNpPsKEHUS;

0) OT IIPSIMOT'0 TOKa;

B) OT IIMPUHBI 3aMPEIICHHON 30HBI;

I) OT 00paTHOT O HAIPSIKEHUS ?

3.3. Kakas konctpykuus CU/] u3 npuBeneHHBIX HAa CXEME OTJIMYAaeTCs MPOCTOTOH, HO MPH
3TOM HHU3KUM KO3 (GUIIMEHTOM BbIBOJA ONTUYECKOIO U3ITY4YEHUS:

a) a;
0) 0;
B) B;
r) T;
) I
e) e?
n
pt
e e e
a 0 B
r bi § e

3.4. Kakue xoncrpykuun CHUJ] u3 npuBeneHHbIX Ha cxeme (CM. Bompoc 3.3) OTIMYaroTCs
BBICOKUM KO3 (UIIMECHTOM BBIBOA ONITUYECKOT0 H3ITYUCHHSI:

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

3.4. Kakasa xouctpykumss CUJl u3 mpuBeneHHBIX Ha cxeme (cM. Bompoc 3.3) ymydmaer
JyarpamMmy HalpaBJIEHHOCTH TOPLIEBOTO U3JIY4EHHUS:

a) a;
6) 6
B) B;
T) r;
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) I
e) e?
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