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1. OLHEHOYHBIE MATEPUAJIbI 1JI5 TIPOBEJEHU I [TIPOMEXY TOUYHOM
ATTECTALIMN OBYYAIOIIMXCA 11O JUCHUITJIMHE (MOAVYJIKO)

OneHouHble MaTepHajbl — OTO COBOKYIHOCTH  y4eOHO-METOJMYECKHUX MaTepHalioB
(KOHTPOJNBHBIX 3aJaHUM, onmucaHuil (GopM U Tmpolenyp), NpeAHa3HAYEHHBIX IS OLEHKHM KadyecTBa
OCBOEHUS 00YUaIOLUMUCS NaHHOW TUCITUTUIMHBI KaK YaCTH OCHOBHOI 00pa3oBaTeNbHOM MPOrpaMMBl.

Ilenb — OLIEHUTH COOTBETCTBUE 3HAHWMA, YMEHUH W YPOBHS MPUOOPETEHHBIX KOMIETEHIIUH,
oOyyaronuxcs LeasiM U TpeOOBaHUSAM OCHOBHOM 00pa3oBaTeNIbHON MporpamMmsbl B XOJ€ MPOBEACHUS
TEKYLIEro KOHTPOJIA U MPOMEKYTOUHON aTTECTaIUU.

OcHoBHas 3a/1aua — 00ecreunTh OLICHKY YPOBHSI c(hOpMUPOBAHHOCTH
obmenpodecCHOHABHBIX M TPO(ECCHOHATBHBIX KOMIETEHIIUN, MPUOOPETAEMbIX O0yJYalOmUMCS B
COOTBETCTBUU C STUMU TPEeOOBAHUSIMHU.

[IK-1.1 — MonepHHM3HpYET CYHIECTBYIOIINE U BHEAPSET HOBBIE METOIBI U O00OpYIOBaHHE IS
U3MEPEHUI MapaMeTpoB HAHOMATEPUAIOB U HAHOCTPYKTYP;

[1K-1.2 — MoepHU3UPYET CYLIECTBYIOIINE U BHEAPSET HOBBIE MPOIIECCH U 000PYyI0BaHUE IS
MO IM(DUKAIIMK CBOMCTB HAHOMATEPUAIOB U HAHOCTPYKTYP;

[1K-2.1 — opraHusyer U KOHTPOJIUPYET NPOIECCHl M3MEPEHUH MapaMeTpoB W MOIU(PHUKAIINN
CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP;

[IK-2.2 — paspabareiBaeT minaHbl W Tpaduku paboT B MOAPA3NENCHHIX IO H3MEPEHUSIM
napaMeTpoB U MOJIU(DUKALIUK CBOMCTB HAHOMATEPUAJIOB U HAHOCTPYKTYD;

[1K-3.1 — pa3paboTka apXUTEKTypbl U3JIeNui ""cucTemMa B Kopiryce';

[1K-3.2 — pacyer, MOAEIMPOBAHUE U TPACCHPOBKA OTACTHHBIX YacTed W3Aenuil '"cucrema B
Kopmyce";

[1K-4.1 — pa3paboTka pyHKIIMOHAIBHON CXEMBI U3/euH ""cucTeMa B Kopiyce';

[1K-4.2 — BpIOMpaeT MaTepuanbl U IICKTPOHHBIE KOMIOHEHTHI I KOHCTPYKIUU H3ICTUN
"cucrema B Kopmyce";

[1K-4.3 — pa3zpabaTbIiBaeT TOMOJIOTHIO OTIEIBHBIX OJIOKOB M37eNnii ""cucTteMa B koprryce'.

KonTponb 3Hanuii o0yyaronmxcs NpoBOAUTCS B (popMe TeKYIero KOHTPOIs U
IIPOMEKYTOUYHON aTTECTALUH.

[Ipu oueHuBaHuM (OIpPENEIEHNUN) PE3YJIBTATOB OCBOCHMS JAUCLMILIUHBI
TpaIUIMOHHAS CUCTEMA (3aYTEHO, HE3AUTEHO).

IMPUMCHACTCA

HaCIIOPT (l)OH}]a OICHOYHBIX CPEACTB IO TUCHUIIJIMHE

Ne | Ne KonTtposmpyem Kon Jtan GpopMHPOBAHUS Bua, meroa, popma
pa3 ble pa3jieybl KOHTPOJIN- KOHTPOJINpPYyeMOii OLICHOYHOI0
n |ae (TembIl) pyemoii KOMIIeTeHIIMH (MU eé cpencraa
| | na AUCHUTLIUHBI KOMIIeTeH- 4acTH)
n (pe3yabTarbl 0 | oMU (MU eé
pasnenam) YacTH)
1|1 Bsenenue IIK-1.1; IIK- | JIekuuoHHBIE  3aHSITHA | DK3aMeH
1.2; TIK-2.1; 00yJaromuxcs B
[1IK-2.2; [IK- | teyeHue y4eOHOro
3.1; I[1K-3.2; cemecrpa
I1K-4.1; TIK-
4.2; 11K-4.3
2 |2 ATOMBI, IIK-1.1; IIK- | JIeKIIMOHHEIE, AHanuTHYCCKUH OTYeT
MOJIEKYJIbI u| 1.2;I11K-2.1; MPaKTHYECKHUE I | II0 CaMOCTOSTEIbLHOU
HaHOCHCTEMBI IIK-2.2; I[IK- | camocTrosTenbHbIE pabore, pe3yabTaThl
3.1; [IK-3.2; | 3ansATHs OOydYaIOUIMXCS | pEIIEHUs 3a/1a4, OTBETHI
T1IK-4.1; TIK- B TeyeHHWE y4eOHOTO | Ha TECTOBBIC 3aJaHUS
4.2; 1IK-4.3 cemecrpa JK3aMeH




AToMHEIE IIK-1.1; IIK- | JIeKuMOHHBEIE, AHaIIMTHYECKUM OTYET
KJIACTEPBI, 1.2; [IK-2.1; | npakTuueckue U |0  CaMOCTOSTEIbHOU
HaHOTPYOKH, [IK-2.2; [IK- | camocrosiTenbHbIE pabore, pe3yabTaThl
HaHOIIPOBOJIOKH, 3.1; [1IK-3.2; 3aHATUS OOYYalOIIUXCsl | PEIICHMS 3a]1a4, OTBETHI
kBaHTOBbIe TOukH,| [IK-4.1;IIK- |B TeueHue y4eOHOro | Ha TECTOBBIC 3aTAHMS
CUCTEMBI c| 4.2;1IK-4.3 cemecTtpa 9K3aMeH
TTOHM>KEHHOU
Pa3MEpPHOCTHIO
raza  HOCHTEJIEHN
3apsia
Yraepoaueie IIK-1.1; IIK- | JIekumoHHEIE, AHanuTHYCCKUH OTYeT
HaHOCTPYKTYPBI 1.2; TIK-2.1, MPAaKTHYECKHUE U |10  CAaMOCTOSITEIbHOU
[1K-2.2; IIK- | camocTosiTeIbHbIC pabore, pe3yJIbTaThl
3.1; [IK-3.2; | 3ansATHs OOydYarOUIMXCsl | pEeIIeHHs 3a/1a4, OTBETHI
I1IK-4.1; IIK- B TeYeHHUE Yy4eOHOro | Ha TeCTOBBIC 3aJaHUs
4.2; TIK-4.3 cemecTpa JK3aMeH
Hanocucremsr m | IIK-1.1; I[IK- | JIeKuuOHHEIE, AHanuTHYCCKUH OTYeT
KBaHTOBast 1.2; [IK-2.1; | mpakTudeckue U |0  CaMOCTOSTENbHOU
ONTHKA [1K-2.2; IIK- | camocTosiTeIbHbIE pabore, pe3yJIbTaThI
3.1; [IK-3.2; | 3ansaTHs OOydYaroOUIMXCsl | pelleHHs 3a/1a4, OTBETHI
I1IK-4.1; IIK- B TeYeHHUE Yy4eOHOro | Ha TECTOBBIC 3aJaHUs
4.2; TIK-4.3 cemecTpa JK3aMeH
CnuHTpOHHBIE IIK-1.1; IIK- | JIeKunoHHEIE, AHanuTHYeCKUH OTYeT
HAaHOCUCTEMEI 1.2; [IK-2.1; MPAKTHYECKUE A | II0 CaMOCTOSTEIbHOU
[1K-2.2; IIK- | camocTosiTeIbHbIE pabore, pe3yJbTaTh
3.1; [IK-3.2; | 3ansATHs OOydaroUMXcsl | pelieHHs 3a/1a4, OTBETHI
I1IK-4.1; IIK- B TeYeHUE Yy4eOHOro | Ha TECTOBBIC 3aJaHUs
4.2; TIK-4.3 cemecTpa 9K3aMeH
Metoapl [IK-1.1; IIK- | JIeKunoHHEIE, AHanuTHYeCKU OTYeT
TEOPETUYECKOT O 1.2; [IK-2.1; MPaKTUYECKHUE, I0 CaMOCTOSTEIbHOU
u [IK-2.2; TIK- | naboparopHbie u | pabore, pe3yabTaThI
skcniepumentanbH | 3.1; [1K-3.2; | camocrosiTenbHbIE pELIeHUs 3a/1a4, OTBETHI
oro [MK-4.1; [IK- | 3aHATHS 0Oyd4aromuxcsi | HA TECTOBBIE 3a/aHUS,
HCCIIEOBaHUI 4.2; T1IK-4.3 B TeYeHHE Yy4eOHOTO | OTYETHI o
HAHOCHCTEM cemecTpa 1a00paTOPHBIM
paboram C
NEPUOIUYHOCTBIO | pa3
B JIBE HEJIEIIH,
9K3aMeH
3aKiIoueHue IIK-1.1; IIK- | JIlekupoHHBIE  3aHATUS | DK3aMeEH
1.2; IIK-2.1; 00yJaroImuxcs B
IMK-2.2; [IK- | TeueHue y4eOHOro
3.1; [1K-3.2; cemMecTpa
[1K-4.1; I1K-
4.2; TIK-4.3

3.®opMBbI TEKYIIEr0 KOHTPOJIsI

KonTponb kadyecTBa yCBOGHHSI 3HAHHMM CTyJIEHTAaMU MO AUCHUIUIMHE «DyHIaMeHTaIbHbIE
OCHOBBI (PM3WKH HAHOCHCTEM U HAHOTEXHOJOTHMH» TPOBOJUTCS B BHJAE MPOBEPKU 3aJaHU,
BBITMIOJHIEMbBIX CAMOCTOSATENbHO. YueOHbIe M0Cco0Us, PEKOMEHIyeMbIe ISl CAaMOCTOSATEIbHON pabOThI
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U IOJArOTOBKM K IIPAKTHYECKUM U JaOOpaTOPHBIX 3aHATHAM OOYYarOUIMXCS IO AUCLHUILUINHE
«DyHIaMEHTAJIbHBIE OCHOBBI (DM3WKHM HAHOCHCTEM M HaHOTEXHOJOTHI», COJepKaT HEOOXOIUMBIN
TeopeTndeckuil Matepuai. KoHTpoib BBIMOIHEHUS 3aJaHUN OOy4YalOIIMMUCS MPOBOJUTCS B TEUCHUE
ceMecTpa, 3a4€THOM M HK3aMEHALlMOHHOM CECCHM.
4. ®opMbI MIPOMEKYTOYHOT0 KOHTPOJIS
@®opmMoii TPOMEKYTOUHOTO KOHTPOJISI 110 JUCLIUIUIMHE SABISAETCS dK3aMeH. Popma MpoBeIeHus
9K3aME€Ha — YCTHBIM OTBET, MO YTBEP)KJIEHHBIM 3K3aMEHALMOHHBIM OuiieraM, cpOopMyJIMpPOBAaHHBIM C
Y4€TOM COJCpKaHUsl Y4eOHON TUCIUIUIMHBIL.
5. Kputepum oneHKH KoMIeTeHUHI 00y4Yaromuxcst

Oruenka creneHl GOPMUPOBAHUS YKA3aHHBIX BbINIE (I1. 1) KOHTPOIUPYEMBIX KOMIIETEHIIUN Y
o0ydJaroImuxcs Ha Pa3IMYHbIX dTanax MX (OPMHUPOBAHMS MPOBOAUTCS MpENojaBaTeiIeM BO BpeMs
JICKIIUH, KOHCYJIBTAUA W JTAOOPATOPHBIX 3aHATHHA 1O IIKAIE OICHOK «3aYTEHO» — «HE 3a4TCHOY.
Texymuit KOHTPOJIb MO AUCHUILIMHE MPOBOAUTCSA B BUJE TECTOBBIX OMPOCOB IO OTIEIBbHBIM TeMam
JMCLUTUIMHBL, TPOBEPKU 3a/1aHUH, BHIIIOIHIEMBIX CAMOCTOSATENIBHO, U Ha J1TA0OPaTOPHBIX 3aHATHUSX, a
TaKKe IKCIPECC — OMPOCOB W 3aJaHU MO JEKIMOHHBIM MaTepuajaM M JIabOpaTOpPHBIM paboTam.
®opmupoBaHue y 00ydaroIUXCsl BO BpeMsi 0O0y4eHHUs B CEMECTpPE YKa3aHHBIX BbIIIE KOMIIETEHIUN
Ha JTanax JabopaTOpHBIX 3aHATUH U CaMOCTOSTEIbHON pabOThl OLEHUBAETCS MO KPUTEPHUSIM IIKaJIbI
OLIEHOK - «3auyTeHO» — «HE 3auTeHo». OCBOEHHE MaTepuasna JUCUUIUIMHBI U JIOCTATOYHO BBICOKAs
cTeneHb (OPMUPOBAHUS KOHTPOJIUPYEMBIX KOMIIETCHIIMI  oOydJaromierocss (CBOCBPEMEHHBIC
BHIMIOJTHEHHE U 3alllUTa OTYETOB MO JAOOpaTOpHBIM paboTaM CIyKaT) OCHOBaHHEM MJis AOIYycKa
00ydJaroIerocs K 3Taimy NpoMeXyTOYHOH aTTeCTalluu - SK3aMEeHYy.

YpoBeHb TEOpPeTHUECKON MOATOTOBKH CTYAECHTA OIpPEAEseTcs] COCTaBOM U CTEMNEHbIO
dbopmMupoBaHus MPUOOPETEHHBIX KOMIIETEHIINI, YCBOCHHBIX TEOPETUYECKUX 3HAHUN U METOJO0B, a
TaKke YMEHHEM OCO3HAaHHO, 3()(EKTHUBHO MPHUMEHATh UX MPU PEIICHUM 33734 IeJICHANPaBIEHHOIO
NPUMEHEHHUS Pa3IMYHbIX TPYII MaTepUaIoB B AJIEKTPOHHON TEXHHUKE.

ATTecTanus CTYACHTOB 110 UTOraM BBIMOJHEHHUS KypCOBOM PaOOThI MPOBOIMUTCS COTJIACHO
COCTaBY U CTEMeHU (pOpMUPOBaHMSI MPUOOPETECHHBIX KOMIETEHINI; YMEHHIO Ha MPAKTUKE TPUMEHSTh
TEOPETUYECKUE 3HAHUS; MPAaBUIBHOCTU M AKKypaTHOCTU BBINOJIHEHUS KypCOBOW pPaOOThI; YMEHUIO
MPEJICTABIISTh U 3alUIIATh KYPCOBYIO padoTy.

3ammra KypcoBOM palOOThl OpraHU3yeTcsi M OCYIIECTBISETCA, Kak NpaBuwio, B ¢dopme
npe3eHTauuy. OLEeHNBaOTCS IPU 3aIUTE KYpCOBOM paOOThI CIEAYIOLINE KPUTEPUHU:

- YMEHHUE HUCIONb30BaTh MPUOOPETEHHBIE 3HAHUSI U KOMIETEHIIMH IIPU BBIMOTHEHUH KypCOBOU
paboTHI;

- IPaBUIILHOCTD BBHIMOJIHEHUS U aKKYPAaTHOCTh O(OPMIICHHUS KypCOBOW pabOThI;

- YMEHHE JIOTUYHO U 0OOCHOBAHHO BBICTPOUTH JOKJIA/;

- OTBETHI HA JIOTNOJHUTEIbHBIE BOIIPOCHI, 3aJaHHBIE BO BPEMS 3aLUTHI.

[Tpumensiercs qyeThIpexOanpHas nIKana OLICHOK: "oTan4HO", "xopouio",
"y IOBJIETBOPUTENLHO", "HEYIOBIIETBOPUTENBHHO", UTO COOTBETCTBYET LIKaje "KOMIETEHLIUH CTYJECHTa
MOJIHOCTBI0 COOTBETCTBYIOT TpeboBanusM DPI'OC BO", "KoMIETEeHIIMH CTyJeHTa COOTBETCTBYIOT
tpeboBanusMm PI'OC BO", "kommereHIMH CTyIEHTa B OCHOBHOM COOTBETCTBYIOT TPeOOBAaHHUSAM
®OI'OC BO", "komneTeHIIMU CTyIeHTa He COOTBETCTBYIOT TpeboBanusm ®I'OC BO".

Llenpto mpoBeneHUs  MPOMEKYTOYHOM arrectaldd (9K3aMeHa) SBISETCS TMPOBEpKa
OOILEKYJIBTYPHBIX, 00IIETPO(ECCHOHANBHBIX U MPO(ECCHOHATBHBIX KOMIIETEHIINH, MPHOOPETEeHHBIX
CTYJIEHTOM IPU U3YYEHUH TUCHUIUIMHBI «MaTepHuaibl 3J1eKTPOHHON TEXHUKIY.

DK3aMeH OpraHu3yeTcsi M OCYIIECTBISETCS, Kak IMpaBujio, B (opme cobeceqoBaHuUs.
CpencTBoM, ONpeessioluM CoAepKaHue coOeceloBaHUsl CTYJIEHTa C SK3aMEHATOpPOM, SIBIISETCS
YTBEP)KJICHHBIA HSK3aMEHAllMOHHBIN Owmier,  cojepkanue kotoporo ompenensercs OIIOIl u
HacTosmIe pabouell mporpamMmoi. DK3aMEHAIIMOHHBIM OWIET BKJIIOYaeT B ceOsl, Kak MpaBWIo, IBa
BOIIPOCA, KOTOPBIE OTHOCATCS K yKa3aHHBIM BBIIIE TEOPETUUECKUM pa3ziesiaM AUCLUIIINHBL.



OneHke Ha 3aKIIOYUTENBHOW CTaJMM  3K3aMEHa IOJBEpraioTcs YCTHbIE  OTBETHI
HK3aMEHYIOIIEToCs Ha BOMPOCHI HK3aMEHAIlMOHHOTO OmMiieTa, a TakXKe JOMOJHHUTEIbHBIE BOMPOCHI
’K3aMEHaTopa.

[TpumMeHstOTCS Cleayrole KpUTEPHH OLIEHUBAHUS KOMIIETEHIUHN (pe3yabTaToB):

-YpOBEHb YCBOEHHUS MaTepuaa, IpelyCMOTPEHHOIO IPOrpaMMOii;

-yMEHUE aHATM3UPOBATh MaTEpHaj, YCTAHABINBATh IPUUNHHO-CIIEACTBEHHBIE CBSI3U;

- IOJIHOTA, apTyMEHTHUPOBAHHOCTh, YOEXK/IE€HHOCTh OTBETOB Ha BOIPOCHI;

- Ka4eCcTBO OTBeTa (0011asi KOMIIO3UIIUS, JIOTHYHOCTh, YOSKACHHOCTh, 00LIast 3pyAULIN);

- HCIOJb30BAaHUE JIOMOJHUTEIBHON JUTEPATYpPhI NPU MOATOTOBKE K 3Tally MPOMEKYTOUHOU
aTTecTaluu.

IIpumensiercs yeTelpex0anbHast nIKasua OLICHOK: "oTaM4HO", "xopouio",
"y1OBIETBOPUTEILHO", "HEYIOBIETBOPUTEIBHO'", UTO COOTBETCTBYET IIKaJIE "KOMIIETEHLIUN CTyIEHTa
MOJTHOCTBIO COOTBETCTBYIOT TpeboBanusM PI'OC BO", "komneTeHIMH CTYAE€HTa COOTBETCTBYIOT
tpeboBanusim OI'OC BO", "kommnereHUHMH CTyIAEHTa B OCHOBHOM COOTBETCTBYIOT TpPeOOBaHHIM
®I'OC BO", "koMIeTeHINH CTyJIeHTa He COOTBETCTBYIOT TpeboBanusim ®I'OC BO".

K onenke ypoBHs 3HaHUM U MPAKTUYECKUX YMEHHI M HABBIKOB PEKOMEHAYETCS MPEIbSIBISTH
cienyromye ooue TpeOoBaHMs.

«OTn4HO»:

ri1yOOKHe U TBEp/Ible 3HAaHUS IPOrPaMMHOI0 MaTepHala MporpaMMbl  AUCHUIIIIMHBL, TOHUMaHNE
CYIIHOCTHU ¥ B3aUMOCBSI3U PacCMaTPUBAEMBbIX SIBJICHUH (IIPOLIECCOB);

IIOJIHbIE, YETKUE, JIOTMYECKU I10CIE0BATEIbHbIC, IPABUIIBHBIE OTBETHI HA IIOCTABICHHBIC
BOINPOCHI; YMEHHE BBIIEIATH IT1aBHOE U JI€TaTh BHIBOJIBI.

«Xopouo»:

JOCTaTOYHO TOJHBIE U TBEPJIbIE 3HAHUS NMPOrPAMMHOIO MaTepuana JAUCLUIUIMHBI, IPaBUIbHOE
NOHUMaHHUE CYITHOCTH M B3aHMOCBSI3U PACCMAaTPUBAEMBIX SIBJIEHHUM (ITPOLIECCOB);

II0CJIE/I0BATENIbHBIE, IIPAaBUIIbHbBIE, KOHKPETHBIE, 0€3 CYyLIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MIOCTaBJIEHHBIE BOIMPOCHI, CBOOOJHOE YCTpaHEHHE 3aME€YaHHUN O HEJOCTATOYHO IOJHOM OCBEICHHH
OTJEJIbHBIX MTOJIOKEHUH MTPHU MIOCTAHOBKE JONOJIHUTEIbHBIX BOIIPOCOB.

«Y10BJIETBOPUTEIBHO»:

3HAaHHE OCHOBHOIO IIPOrPaMMHOIO MaTepuana AUCLUUIIIMHBI, IOHMMAaHUE CYHIHOCTH U
B3alMOCBSI3H OCHOBHBIX PACCMAaTPUBAEMBIX SIBJIEHHUH (IIPOLECCOB):

MMOHMMAaHHE CYIIHOCTH 00CYK/Ia€MbIX BOMPOCOB, MpaBUiIbHbIE, 0€3 rpyObIX OIIMOOK OTBETHI Ha
IIOCTaBJICHHBIE BOIIPOCHI, HECYLIIECTBEHHbIE OLIMOKU B OTBETAX Ha JIONOJHUTEIbHBIC BOIPOCHI.

«HeynoB1eTBOPUTEIBHO»:

OTCYTCTBHE€ 3HAaHUW 3HAUUTENBHOM 4YacTM NPOrpaMMHOI0 MaTepuana JIUCHUIUIIMHBL
HENpaBUIbHBIM OTBET XOTs ObI HA OAMH U3 BOIIPOCOB, CYIIECTBEHHBIE U IPyOble OLIMOKM B OTBETAaX Ha
JIOIIOJIHUTENBbHBIE BOIPOCHI, HEJJOIIOHUMAHHUE CYIIIHOCTH M3JIaraéMbIX BOIIPOCOB, HEYMEHHUE IPUMEHSITh
TEOPETUYECKUE 3HAHUS IMPHU PELIEHUU MPAKTUYECKUX 33/ay, OTCYTCTBHE HABBIKOB B OOOCHOBAaHUU
BBIJIBUT'AEMBIX NIPEJUIOKEHUIN U IPUHUMAEMbIX PELICHUH.

[Tpu Tpex Bompocax B OuiieTe 001ast OlEHKa BHICTABIISETCS CIEIYIOIUM 00pa3oM: «OTIIMYHOR,
€CJIM BCE OLICHKH «OTIMYHO» WUJIU OJHA U3 HUX «XOPOILO»;«XOPOLIO», €CIH He 0ojee OJHOW OLEHKU
«yIIOBJIETBOPUTEIBHO»; «YAOBIETBOPUTEIIBLHO», €CJINM JIB€ U 0Oo0Jiee OLEHOK «yIOBJIETBOPUTEIBHO;
«HEYIOBJIETBOPUTEIIBHO», €CIIM OJHA OLIEHKA «HEYAOBJIETBOPUTEIBHO», @ OCTAJIbHBIE HE BBILIE YEM
«YZOBJIETBOPUTEIILHO» WM JIBE€ OLICHKH «HEYJIOBIETBOPUTEILHOM.

6. Kputepun oneHMBaHMUs MPOMEKYTOYHON aTTeCTALUH

Ikaja oueHMBaHUA Kpurepun oueHuBanus

«OTIINYHO» CTYAEHT JOJI:KeH: MPOJEMOHCTPUPOBATh TIIIYOOKOE U IPOYHOE
YCBOEHHE 3HAHWW MaTepuaja; HCUEPIBIBAIOIE, IOCIEA0BATEIbHO,
rPaMOTHO Y JIOTMYECKH CTPOMHO H3JO0XKUTh TEOPETUUYECKUI
MaTepHaj; NPaBUIbHO (OPMYJIHPOBATh ONpPENENEHHUs; YMETh ClIeNaTh




BBIBOJIBI IO M3JaraéMoMy MaTepuainy; Oe3ylnpedHO OTBETUTh He
TOJILKO Ha BOIMPOCHI OWUJIETa, HO M HAa JOMOJHUTEIHHBIC BOMPOCH B
pamMKax paboued MporpaMMbl AUCIUIUIMHBI, TPOJEMOHCTPUPOBATH
YMEHHE  TPaBWIBHO  BBIIOJHATh  IPAKTUYECKHE  3aJaHus,
MIPEYCMOTPEHHBIE TPOrPAMMOI;

«X0opomuIo»

CTYAEHT JOJI3KEH: IPOAEMOHCTPUPOBATH AOCTATOYHO IOTHOE 3HAHUE
Marepuaa; IpoAEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHUYECKHUX
MIOHATUM; JOCTATOYHO IIOCIEAOBATEIBHO, I'PAMOTHO M JIOTMYECKH
CTPOMHO  H3JaraTb  MaTepHang; yMETb CAEIATh  JOCTaTOYHO
00OCHOBaHHBIE BBIBOJIbI II0 M3JIaTa€MOMY MaTepHually; OTBETHTh Ha
BCE BOIIPOCHI OMJIETa; MPOJEMOHCTPHUPOBATh YMEHHE IPABHIBHO
BBIITOJIHATH NTPAKTUYECKHUE 3a/1aHMs, IIPEAYyCMOTPEHHBIE POrpaMMOH,
IIPU HTOM BO3MOKHO JIONYCTUTh HENPUHLUIINAIBHBIE OLINOKH.

«YAOBJICTBOPUTECJIBbHO»

CTYAEHT AO0JIKEeH: IPOJEMOHCTPUPOBATH 00IIee 3HAHUE MU3Yy4aeMOro
MaTepuana; 3HaTh OCHOBHYIO PEKOMEHIYEMYIO  IpOrpaMMOoil
IUCHMIUIMHBL  y4eOHYI0 JUTepaTypy; YyMeETb CTPOUTH OTBET B
COOTBETCTBHH CO CTPYKTYPOH M3JIaraeMoro BoIpoca; Moka3arh oo1ee
BJIaJICHUE TIOHSATHUHHBIM anmnaparoM JUCIUIUIMHBI, YMETh YCTPAHHUTh
JONYIIEHHBIE TMOTPEIIHOCTH B OTBET€ HAa TEOPETHUYECKHE BOIMPOCHI
W/WIM TIPU BBIMOIHEHUU MPAKTUYECKUX 3aJaHUN MOJ PYKOBOJICTBOM
npenogasarens, 00  (IpU  HEMPAaBWIBHOM  BBINOJHEHHUH
MPAKTUYECKOr0 3a/laHus) M0 YKa3aHUIO MPENo/aBaTessl BBIIOIHUTH
Jpyrue NpakTHYEeCKUE 3aJIaHus TOrO Ke pa3jielia JUCIUIIIUHBL.

«HEYAOBJECTBOPUTECJIBLHO»

CTABUTCH B CJIydae: HE3HAHMS 3HAUUTEITHLHOM YacTH MPOrPaMMHOIO
MaTepuaia, He BJIAJICHUS TOHATUWHBIM aImapaToM IUCIUTUIAHEI;
CYIIECTBEHHBIX OMIMOOK TMpU U3IOKEHWU Yy4eOHOro marepuana;
HEYMEHHUSI CTPOUTH OTBET B COOTBETCTBUM CO CTPYKTYpOH
W3JIaraeMoro BOIPOCa; HEYMEHHS JIENaTh BBIBOABI IO H3JIATaeMOMY
Marepuany. Kak npaBuiio, olieHKa «HEYy10BJIETBOPUTEIBHO» CTABUTCS
CTYICHTaM, KOTOpPbIE HE MOTYT TPOJODKUTH OOydeHHE IO
oOpa3oBaTenpbHON TporpamMme 0€3 JONMOJHHUTEIbHBIX 3aHSITHH 10
COOTBETCTBYIOIEH aucuuiuinHe (popmupoBaHHsS U pa3BUTHS
KOMIIETECHIIMM, 3aKpEeIUVIeHHBIX 3a JaHHOM aucuuiuinHon). OneHka
«HEYIOBJICTBOPUTEIHHOY» BBICTABIISIETCS TAKXKE, €CIU CTYIEHT IOCIe
Hayaja dSK3aMeHa OTKa3ajcs ero CAaBaTh WM HapyIIUI IMpaBuia
claud DdK3aMeHa (CIHMCBIBAJ, I1OJCKa3bIBAJ, OOMAHOM IIBITAJICS
MOJTYYNUTH 00J1e€ BRICOKYIO OIEHKY M T.JI.).

7. TunoBble KOHTPOJIbHBIEC 3aJaHUA UJIH UHBIC MaTEpHaAJIbI, HCOﬁXOIlI/IMLIe AJd OHCHKH

3HAHUH, YMEHHWil, HABBHIKOB W (MJM) ONbITA [eATEJIbHOCTH,

(opMupoBaHusi KOMIIETEHIIMI B MIpollecce OCBOEHUS 00pa30BaTeIbHOI MPOrPaMMbl

TunoBble 3aaHNsl B pPaMKax CaMOCTOAITEIbHOW PadOTBI CTYJEHTOB s YKpEIUICHHUS
TEOPETUYECKUX 3HAHWM, pPa3BUTUS YMEHUH U HaBBIKOB,

3aKpEIUICHHBIMU 32 JTUCIUTLIMHOM.
e OCHOBHBIC PA3IMUHs YHEPTETHUECKOTO CIIEKTPa aTOMOB, MOJIEKYII U HAHOCHUCTEM.
e Oco0eHHOCTH U KiIaccU(UKAIUs HAHOCUCTEM.

L4 MCTOHBI MOJIYYCHHSA HAHOKJIIACTCPOB, KBAHTOBBLIX TOUYCK, TOHKUX IIJICHOK, KBAHTOBBIX

IIPOBOJIOK.

e [IpakTHyeckoe NPUMEHEHHUE YIVIEPOAHBIX HAHOCUCTEM.
e [IpakTryeckoe npuMeHeHHE (HOTOHHBIX HAHOCUCTEM.

XapaKkTepu3ymoImux ITanbl

MPEIYCMOTPEHHBIX KOMITETCHIIUSMH,



e [IpakTuyeckoe npuMeHeHHE OMOHAHOCHCTEM.
e Kiaccugukauus METO10B UCCIIEOBAHNSI HAHOCUCTEM.
[Tpumepsl 3agaHuii 1 KOHTPOJIBHBIX BONPOCOB K J1a0OPaTOPHBIM paboTaM, BBIIOIHSIEMBIM
JUIs  TIpUOOpeTeHMs MW pa3BUTHS 3HAHUM M NPAKTUYECKUX  YMEHHUH, MPEeIyCMOTPEHHBIX
KOMIIETEHLIUSIMH.

JlabopaTopHast paGora Ne 1
N3YYEHUE DOPEKTA PASMEPHOI'O KBAHTOBAHUSA SHEPT' MU
SJIEKTPOHOB U IBIPOK B IOTEHIIUAJIBHBIX SIMAX B [IOJYITPOBOAHUKOBbIX
I'ETEPOCTPYKTYPAX

KonTposbHbIe BOIPOCHI

1. Pacckaxxute mpo KBaHTOBO-pa3MepHbIE dPPEKTHI.

2. HanummTe OCHOBHBIE YPABHEHMSI, OIIMCBIBAIOIINE [TOBEIEHNE MUKPOYACTHIIBI, HAXONALIEICS
B [TOTEHIIUATBHOM sIME C OECKOHEUHO BHICOKUMH CTEHKAaMH.

3. Hanummute OCHOBHBIE YpaBHEHHSI, OMMCHIBAIOLIME [TOBEICHNE MUKPOYACTUIIBI, HAX OJISIIENCS
B OTEHIUATBHOM SIME KOHEUHOM ITyOUHBI.

4. TlosicHuTe pa3HUIly MEXAy YETHBIMH U HEUETHBIMU pelleHusiMu ypasHeHus Llpennnrepa.

5. IosicHuTe, KaK MOMYyYUTh BBIpaKEHHE JJIsi HOPMHPOBAHHOW BOJIHOBOM (DYHKIIMH B CIydae
HaXO0XKJECHUSI MUKPOUYACTULIbI B TOTEHIIMAILHOMN sIME ¢ OECKOHEUHO BBICOKUMH CTEHKAMH.

6. IlpoananmusupyiitTe, YTO NPOUCXOAUT C KBAAPATOM MOIYJs BOJHOBOW (GYHKIUHU TpPU
YBEJIIMYEHUH HOMEPA SHEPTETUUECKOI0 YPOBHS pa3MEPHOr0 KBAHTOBAHMSI.

7. llomyuuTe BbIpaXKEHUE JUISI HOPMHUPOBAHHOM BOJIHOBOM (YHKLHH, COOTBETCTBYOILEH
MHUKpOYACTHIIe, Haxojsduielcs Ha N-M (N — N0 YKa3aHWIO MPENojaBaressi) YPOBHE pa3MEpHOro
KBAHTOBAHUS B MOTEHUIUAIBHON SIME KOHEUHOU TTTyOUHBI.

8. Kakum o0Opa3oM MOXXHO ONpeAEIuTh IMIMPHHY 3alpelieHHON 30Hbl TPEXKOMIOHEHTHOIO
MOJTYIIPOBOJJHUKOBOT'O COEIMHEHNUS?

9. ln1s 4ero ucnob3yroT TPEXKOMIIOHEHTHBIE [TOJIYTIPOBOHUKOBBIE COEAMHEHUS?

10. B yem cocToUT pazianuue KBaHTOBO-pasMepHOro 3¢ deKra i TSHKEIbIX U JIETKUX JAbIPOK?

11. Pacckaxxute mnpo o006JaCTH NPUMEHEHHMS] W NPHUBEAUTE IMPUMEPHl MaTepHalioB s
NOJTyYEHUs! KBAaHTOBO-Pa3MEPHBIX FETEPOCTPYKTYp € 30HHOM nuarpammoii |, Il u 11 tumna.

[Tonublil mepeueHb 3aJaHMil ¥ BOMPOCOB K JAOOPAaTOpHBIM paboTaM, BBITOIHSIEMBIM JUIS
IpUOOpETeHHs] U PA3BUTHUS 3HAHUW U MPAKTUYECKUX YMEHUU, MPEIYyCMOTPEHHBIX KOMIETEHLIMSIMH,
IIPUBEJICH B COOTBETCTBYIOINX METOAUYECKUX YKA3aHUAX.

1. MeTop! vccaeaoBaHus MaTEpUANIOB U CTPYKTYP JIEKTPOHUKU. MeToauueckre yKa3aHus K
nabopatopubiM padotam / Cocrt.: B.I'. JIutBunos, C.11. Manpuenko, H.b. Pe1oun, A.B. Epmaunxus.
Ps3an. roc. paguorexs. yausepcurer.- Psa3ansp, 2012.- 40 c.

2. KeantoBas ®wusmka. Meromudeckne ykazanus K JrabopatopHbsiM paboram/ Coct.: B.I.
JlutBunoB, H.b. Peioun, H.B. Pribuna, A.B. Epmaunxun. Ps3an. roc. paauoTexH. YHUBEPCUTET.-
Ps3anb, 2014.- 24 c.

3. 30H10BBIE METO/IBI UCCIIEIOBAHUS MaTEpUaIoB U CTPYKTYp 3JEKTPOHUKHU. MeToauueckue
yKazaHus K jJabopatopubiM padoram / Coct.: A.Il. ABaues, B.I'. JIutBunos, K.B. Mutpodanos, B.T.
Munryctus. Ps3an. roc. paguorexs. yausepcurer.- Psazanp, 2011.- 48 c.

4. Meronudeckue peKOMEHAALNUU IO HOJAIOTOBKE CTYJEHTOB K TEKYIIEMY U
IIPOMEKYTOYHOMY KOHTPOJIO OCBOECHHs KomreTeHIwmii; cocT.: T.A.Xomomuna, E.H.EBnokumosa /
Ps3an. roc. paguorexH. yH-T.- Psa3ans, 2016. 16 c.
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5. ®usuka HaHOCHCTeM. Meromuueckue ykazaHus K jadbopatopHbiM padoram/ Coct.: B.T.
JlutBunoB, H.b. Prioun, H.B. Priduna, A.B. Epmauuxun, J[.C. Kycakun. Ps3aH. roc. paanorexH.
yHHuBepcuTeT.- Pa3ans, 2015.- 24 c.

6. ®usuka HaHOCHCTEM. Meromuueckue ykazaHus K jadopatopHbiM paboram/ Coct.: B.T.
JIutBuHOB, A.B. EpmaunxuH, Ps3aH. roc. paauoTexH. yHuBepcuTer.- Pasans, 2017.- 32 c.

[Ipumepsl THMOBBIX TECTOBBIX 3aJAHUM JUIS YKPEIUICHUS W IPOBEPKH TEOPETUUYECKUX
3HAHWM, Pa3BUTHUSI YMEHHI M HaBBIKOB, MPEIYCMOTPEHHBIX KOMIIETCHIUAMH, 3aKpEIUICHHBIMU 3a
MUCIUTIIINHON.

Tecr 1

1. 'maBHOE KBAaHTOBOE YHCIIO DJIEKTPOHA B aTOME XapaKTepPU3YeT:
1. npetioByr0 MOABUKHOCTD JIEKTPOHA;
2. BHEPTUIO AJIEKTPOHA,;
3. TPOEKIIUIO UMITYIIbCA HJIEKTPOHA Ha 3aJaHHOE HAIIPABJICHUE;
4. cOoOCTBEHHBI MEXaHUYECKU MOMEHT.
2. KBaHToBas TOUYKa XapaKkTEpU3yeTCs:
1. dopmoii,
2. pa3mepamu;
3. CTPYKTYpOH;
4. BceMH MMEPEUHCICHHBIMU MapaMeTpaMHu.
3. B kBaHTOBBIX MTPOBOJIOKAX HAOIIOMACTCS

1. AJIEKTPOHHBINA TPAHCIIOPT BII0JIb KBAHTOBOW MPOBOJIOKH;

2. AIIEKTPOHHBIN TPAHCTIOPT MONEPEK KBAHTOBOM MPOBOJIOKH;
3. JBYMEPHBII a3 HOCUTENIEH 3apsa;

4. TPEXMEPHBIN T'a3 HOCUTEIIEH 3aps/a.

4. K meromy(am) moiy4eHus: CTPYKTYP C KBAHTOBBIMU SIMAMH OTHOCSTCS .
METOJ] ICHTPU(YTUPOBAHUS;
MeTOo/1 ra3o(ha3HOM SMUTAKCUH;
METO]] MarHETPOHHOT'O PACIbLICHHS,;
4. Bce MepevrCIICHHbIE METO/bI.
5. [TomynpoBOJHUKOBOW reTEpOCTPYKTYPOU SBIISETCS:
1. cTpykTypa ¢ KBAaHTOBOM SIMOM TSl HOCUTEJIEH 3apsija;
2. KpEeMHUEBBIN P-N-TIepexo;
3. TUICHOYHBIN PE3UCTOD;
4, MJII-Tpan3ucrop.
6. K yrineponHbiM HAHOCTPYKTYypaM OTHOCSITCSL:
KBAHTOBBIE TOUKH U MPOBOJIOKU A3BS5, nernpoBaHHbIE YIIIEPOIOM;
KBaHTOBbIE MTPOBOJIOKU A2B6;
BCE MEPEUHCIICHHOE B MyHKTax | u 2;
. HUYEro U3 MepeuecIeHHOro.
7. Ha ocHOBE KaknX HAHOCUCTEM MOXKET OBITh peaTu30BaH Jiazep:
1. Ha MeTaJNIMYeCKUX KBAaHTOBBIX TOUKAX;
2. Ha TOJYIPOBOJHUKOBBIX KBAHTOBBIX SIMaX;
3. Ha TOHKHX CIJIOSIX METaJJIOB C MArHUTHBIMU CBOMCTBAMU HAaHOMETPOBOM TOJILIHHBI,
4. narazoBoii cmecu He-Ne manoit maccel 1 o0bema.
8. Uzyuenne PamMaHOBCKOTO paccessHUSI B HAHOCTPYKTYpPax IMO3BOJISET .
1. ompenenuTh XUMHUUYECKUMA COCTAB MMOBEPXHOCTH HAHOCUCTEMBI,
2. ONpeneNuTh pa3Mepbl AIEMEHTOB HAHOCUCTEMBI,

wnE
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3. ompenenauTh KWHETHMYECKHE apaMeTpbl HOCUTENEH 3apsa B HAHOCUCTEME;
4. Bce IepevnclIeHHbIe XapaKTePUCTUKNA HAHOCHCTEMBI.
9. K tpancniopTHbIM 3¢ (heKTaM B HAHOCHCTEMAaX OTHOCHUTCS |
1. wunaTepdepeHnns IeKTPOHHBIX BOJIH;
2. KBa3MOALIMCTUYECKUN TPAHCIIOPT,;
3. kBaHTOBBIN ekt XoIa,
4. Bce nepevnciieHHbIe Y((HEKTHI.
10. OcobenHoctu penbeda MOBEPXHOCTH HENPOBOAALIMX HAHOCUCTEM MOTYT OBITh JETalbHO
HCCIIC/IOBAHBI:
1. Meronom ckaHMpyrOIIEH TYHHEIbHOW MUKPOCKOIINU;
2. METOJ0M aTOMHO-CHUJIOBOM MUKPOCKOIHH;
3. METOJOM pacTpOBOH NEKTPOHHON MUKPOCKOIIHH;
4. METOIOM OXKE-3JIEKTPOHHOU CTIEKTPOCKOIIHH.

Tect 2

1. CnHOBOE KBaHTOBOE YHCIIO AJIEKTPOHA B ATOME XapaKTEepHU3YeT:
1. opOuTanpHyI0 CKOPOCTbH 3JIEKTPOHA B aTOME;
2. DHEPrHIO AJIEKTPOHA;
3. MPOEKIHIO UMITyJbCa IEKTPOHA Ha 3aJJaHHOE HAIPaBJICHUE;
4. coOCTBEHHBII MEXaHUYECKUI MOMEHT.
2. HanorpyOka xapakTtepusyercs:
KOJINYECTBOM CTEHOK;
JTMAMETPOM;
XHPAITBbHOCTBIO;
BCEMH I1E€PEYUCICHHBIMU [TapaMeTpaMH.
3.B HOJ'IyTIpOBOI[HI/IKOBLIX KBAaHTOBBIX sIMaxX HaOIrOAaeTCs:
pa3MepHOe KBaHTOBAHHE;
3¢ (deKT TyHHETUPOBAHUS,
HYJbMEpPHBII ra3 HocuTesneH 3apsaa;
OJTHOMEPHBIN ra3 HoCUTENEH 3apsa.
4.K MeToay(aM) MOJTyYeHHSI KBAHTOBBIX TOYEK OTHOCSTCSI:
30J1b-T€JIb METOJI;
MeTo[] ra30(ha3HOM MUTAKCHH;
METOJI STIUTAKCUU M3 MOJICKYJISIPHBIX ITyYKOB,;
BCE ME€PEUNCIICHHbIE METO/IbI.
5. I1onynpoBOIHUKOBOU IeTEPOCTPYKTYPOH SABIISETCA:
1. TONXYNpPOBOTHHUKOBAS CTPYKTYpa CO CIOSIMH KBAaHTOBBIX TOUYEK;
2. TepMaHMEBBIN P-N-niepexon;
3. IUICHOYHBIN KOHJEHCATOD;
4. nuonHas ctpykrypa LloTTkm.
6. K yrinepoHsIM HAaHOCTPYKTYpaM OTHOCSTCSL:
¢bymnnepes;
rpades;
JIETUPOBaHHAas yriepoaHas HAaHOCTpyOKa
BCE MEPEYNCICHHOE B MyHKTax 1 - 3.
7.B CHI/IHTI)OHLIX HaHOCHCTEeMax HabIroAat0TCs P PEKTHI:
1. ruraHTCKOro MarHMTOCONPOTUBIICHHUS;
2. CHUH-3aBHCHMOE TYHHEJIHPOBaHUE;
3. addexr Konno;
4. HUYEro u3 MEepPeYucCICHHOrO.
8. I3yueHue oHO3IEKTPOHHOT O TYHHEIMPOBAHUS BO3MOXKHO B!

PR AW E
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B OJJHOOAPBEPHBIX HAHOCUCTEMAX;
B IByXOapbepHbIX HAHOCHCTEMAX;
B OJJTHORJIEKTPOHHOM TPaH3UCTOPE;
BO BCEX MEPEUYHCICHHBIX HAHOCUCTEMAX.
9.K TpaHCl'IOpTHLIM s¢pexTaM B HAHOCUCTEMAX OTHOCHUTCS:
UHTEpEPEHIIHS FTEKTPOHHBIX BOJH;
KBa3MOAJIMCTUYECKUI TPAHCIIOPT;
KBaHTOBBIN 3¢ ekt Xomnna;
BCE MepeyrcieHHbIE () (HEKTHI.
10. 3OHHa$I CTPYKTYpa TIOJYIPOBOJHHKOBBIX HAHOCHCTEM C KBAHTOBBIMH SIMAMH MOXKET OBITh
UCCIIe/I0BaHAa.:
1. Meronom ckaHMpyrOIIEH TYHHEIbHOW MUKPOCKOIINN;
2. MeToa0M (OTOITFOMHUHECIICHIINH;
3. METOJIOM CIIEKTPOCKOIHMH aMUTTaHCA,
4. BceMU MEpeYUCICHHBIMH METOJaAMHU.

e N

NG

[IprMepsl KOHTPOJIBHBIX 3aJaHUM, BBIMOIHIEMBIX OOYYAIOMIMMHCS A NMPUOOPETEHUS U
Pa3BUTHS 3HAHUM U MPAKTUYECKUX YMEHUHN, TPETYCMOTPEHHBIX KOMIETEHIUSAMH.
BoanoBas pyHkums

1. OO0bsicHute, nmoueMy (pU3MYECKHl CMBICT MMeeT He cama F-QyHKIus, a KBagpaT ee MOAYJA
2

jwl™?

2. OObsicHuTe, TMMOYeMy BOJHOBasgs GYHKIMS JOJKHA OBITh KOHEYHOH, OJHO3HAYHOW W

HETIPEPBIBHOM.

3. 3anummuTe BbIpakeHUe aisi BeposTHOCTH W oOHapyKeHHUsl 4YacTULBI B KOHEYHOM oO0beme V

€CJIM M3BECTHA KOOPAMHATHAS TICH-(DYHKIMS YacTUIBl ¥/ (X,Y,2).
4. BonHoBas (GyHKIHKS, ONMCHIBAIOIAS HEKOTOPYIO YACTHILY, MOKET OBITh IPEICTaBICHA B BUIE

I

—Et
Y(x,t)=w(x)-e " . [lokaxxuTe, YTO IJIOTHOCTH BEPOSTHOCTU HAXOXKJCHHS YACTHUIIbI ONPEIEIACTCS
TOJIBKO KOOPAUHATHON F-(hyHKIMEH.

5. Y-byHKIMST HEKOTOPOW YaCTHUIIBI UMEET BU/T % :ée*'/a, rae I' - pacCTOSHUE ITOW YaCTHIIBI J10
r

CUJIOBOTO IIEHTpA; a - HEKOoTopas NOCTosHHas. Mcronb3ys ycloBHE HOPMHPOBKH BEPOSTHOCTEW,
OTpeeITuTe HOPMUPOBOUYHBIN KOAhPHUITHEHT A.
6. Hcnonb3ys yclioBue HOPMHUPOBKH BEPOSTHOCTEH, ONMpeAenuTe HOPMUPOBOYHBIA KOIPPUITUEHT

o — Ae_r/a o
A BomHOBOW ¢yHKIMH Y = , OIMCBHIBAIOIIECH OCHOBHOE COCTOSIHHE DJIEKTPOHAa B aTOME

BOJIOPO/JIa, I'/ie I' - paCCTOSIHUE JIEKTPOHA OT S/1pa, a - NepBbIi OOPOBCKUIT paanyc.
7. Hcnonb3ysl ycnoBHe HOPMUPOBKU BEPOSITHOCTEH, OMpeIeINTe HOPMUPOBOYHBIN KOA(PPHUIIMEHT

2 2
o _ —r-/(2a%) o o
BOJIHOBOU (1)yHKI_II/II/I V= A / , OIIMCBIBAIOIIICH ITOBEACHHE HEKOTOPOM 4YacCcTHIbI, Irae I -

PACCTOSHUE YACTHIIBI OT CHIIOBOTO IIEHTPA; a - HEKOTOPAs TOCTOSIHHASL.
8. Bomuopas dynxuus W = ASIN(272X/1) onpenenena tomexo B o6mactn 0<x<I. Mcnonbsys
YCIIOBUE€ HOPMHUPOBKH, OIPEAEIUTE HOPMUPOBOUYHBII MHOXKUTEND A.

. A
9. P-pyHKIMSA HEKOTOPOH YACTHIIBI MMEET BHAy =—e '/*, Tje I' - pacCTOAHHE YacTHIbl OT
r

CHUJIOBOro HICHTpa, a - HCKOTOpasd IIOCTOsAHHAasd. OHpCIICJII/ITe Cp€aHEC PACCTOAHUMEC YaCTHLBI a0
CHUJIOBOI'O OEHTpA.

—r?/(2a®
10. BosHoBasi PYHKIS, ONMHACHIBAIOMIAs HEKOTOPYIO YacTHIly, nMeet Bux W = A€ 0 ), rae r

- PaCcCTOAHUC 3TOM YacTUllbl JO CHUJIOBOI'O OCHTpPA;, d - HCKOTOpAA IIOCTOsSHHAs. OHpe,[[eJII/ITe cpeaHee
PACCTOAHNUEC HaCTUIBI 10 CUJIOBOI'O LICHTPA.
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11. BonHoBast (yHKIUS, OMHCHIBAIOLIAs OCHOBHOE COCTOSHHE DJICKTPOHA B aTOME BOJIOPOJA,
uMeer BUA = Ae ® | Tae I - paccTOSHME SIEKTPOHA OT SIpa, d - MEPBBI GOPOBCKUH pamuyc.

OHpCI[eJ'II/ITC Cp€aAHCC 3HAYCHUEC KBaZApaTa paCCTOAHHUA 3JICKTPOHA 0 A/pa B OCHOBHOM COCTOSHHH.

A 2 / 2
—-r-/a
12. BonroBas GyHKIHS, omHCHIBaOas HEKOTOPYIO YacCTHUILy, UMeeT BUa ¥ (I’) =—¢€ , TIe
A - HOpMUPOBOYHBI MHOXKUTEJb, PABHBIN 1 ; I - pacCTOsIHUE YacCTHUIbl OT CUJIOBOTO LICHTPA;
AN 27

- Hekoropas mnocrosHHasg. OmpenenuTe cpeaHee 3HAYCHUE KBaapaTa pPacCTOSHHUS YacTUIBI 10
CHJIOBOTO IICHTPA.
13. BonHoBast (yHKIHWS, ONMHCHIBAMONIAasi OCHOBHOE COCTOSHHE DJICKTPOHA B aTOME BOJOpOJa,

_ Ap /2 . .
umeer Bug W = A€ " rhe r -paccrosiHEE NEKTPOHA OT sApa, a - HEPBbIii GOPOBCKHIA pammyc.

Omnpenenute HanboIee BEPOSTHOE PACCTOSIHUE 3JICKTPOHA 0 SIpa.

—r2/(2a?
14. BonroBas QyHKIMsI, ONMUCHIBAIOIIAs HEKOTOPYIO YaCTUILY, UMEET BHIl Y/ = Ae /(2a%) ,Toer

- PpacCTossHUE 4YaCTHLblI OT CHJIOBOI'O LEHTpA; ad - HEKOTOpas IOCTOsSHHAa:d. OHpeI[eJ'II/ITe HauoOoee
BCPOATHOC PACCTOSAHNEC YaCTULBI 10 CUJIOBOI'O IICHTpA.

Ypasuenue lllpequnrepa u ero npuMeHenue

15. 3anummute ypaBHenue Llpeaunrepa s cTalliOHAPHBIX COCTOSIHUM SJIEKTPOHA, HAXOISIIETOCs
B aTOME BOJIOPOJA.

16. OnnomepHoe ypaBHeHue Ilpenunrepa (st CTAMOHAPHBIX COCTOSIHUM) [UISl YacCTHUIBI,
JIBUOKYIIEHUCS TI0JT IEMCTBUEM KBa3UyIIPYIroil CUJIBL.

17. 3anumute obuiee ypaBuenue llpeaunrepa mas cBOOOHONM YaCTHIIBI, IBUXKYIIIEHCS BAOIb OCH
X, U pEINTe 3TO ypaBHEHHE.

18. Hcxonsa w3 mpuHIIKIIA KJIACCUYECKOT0 JIETEPMUHU3MA U TPUUMHHOCTH B KBAHTOBOM MEXaHUKE,
00BSICHUTE TOJIKOBAHUE MPUUMHHOCTHU B KJIACCHUECKOI 1 KBAHTOBOM TEOPUSX.

19. H3BecTHO, uTO CBOOO/MHAs KBAHTOBAsl YaCTHUIA OMHMCHIBACTCS IUIOCKOH MOHOXPOMATHYECKOM

BoHOM J1e bpoitnga. [moTHOCTE BEpOATHOCTH (BEPOSITHOCTh, OTHECEHHAs K €IUHHUIE O0bheMa)
. 2 N 2
OoOHapy>XeHHSI CBOOOJHOM YaCTHIIBI ‘l//‘ =Yy =‘A‘ =CONSt. OOwsAcHUTE, YTO O3HAYAET

IMOCTOSTHCTBO STOM BEITUUHMHEL.

20. 3anummuTe ypaHeHue Ilpeaunrepa s CTallMOHAPHBIX COCTOSHUM JUISI CBOOOHOM YaCTHIIbI,
JBIDKYIIEHUCS BIOJMb OCH X, & TAKXKE OMpPEACNIUTE CPEACTBOM €ro PElIeHHUs] COOCTBEHHBIC 3HAUCHMUSI
sHepruu. YTo MOXKHO cKa3aTh 00 SHEPIETHYECKOM CTIEKTPE CBOOOTHOM YacTHUIIBI?

YacTuia B HOTEHIIHAJILHOM IMe

21. BonHoBass (yHKIMSA, ONHUCHIBAIOMIAs 4YacTUIy B MOMEHT BpemMeHH t = O,umeer BuUJ

2/,2 &
—Xx°/a”+ikx
Y(x,0) = Ae / , TIe a U K - HeKoTopsle MOIOXKHTeNbHbIE MOCTOSHHBIE. OTpenenuTe:

1) HopMupOBOUHEIH KO3 PuIHEeHT A4; 2) 001acTh, B KOTOPOH YacTHIIA JIOKATU30BaHA.

22. YacTriia HaXOJUTCS B OJHOMEPHON MPSAMOYIONBbHOW "MOTeHIMaabHON sime" mupuHoi | ¢
OeckoHeyHO BhICOKMMU "cTeHkamu'. 3anumute ypaBHeHnue [lpenunrepa B mpenenax "smer" (0 < x <
I) u pemmTe ero.

23. YacTiia HaXOAUTCS B OJHOMEPHOM "moTeHIWanbHOW sme" mmpuHOM | ¢ OeckoHEeYHO
BBICOKMMHU "cTeHKaMHu'". BbIBemuTe BhIpaKEHHE 11 COOCTBEHHBIX 3HAUCHUM SHEPTUH E).
24. BonnoBass (yHKIMS, ONKCHIBAIOIIAS COCTOSHUE YaCTHIBI B OAHOMEPHOH IPSMOYTOJbHOM

"MHOTeHIMaNnbHOH sMe" ¢ OeckoHeuHO BhICOKMMH "crenkamm", umeer Bua Y (X) = Asinkx.
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Omnpenenure: 1) Bua cobcTBeHHoi BomHoBoit (ynkuun ¥, (X); 2) kodpuuuent A4, ucxons u3

YCIIOBUSI HOPMUPOBKHU BEPOSITHOCTEM.
25. W3BecTHO, UTO HOPMUPOBAHHAST COOCTBEHHAsI BOJHOBAs (DYHKIIHSI, OIMHUCHIBAIOIIASI COCTOSHUE
9JICKTPOHA B OJHOMEPHOM MPSIMOYTOJBHOM "MOTEHIHMATbHON sMe" C OECKOHEYHO BBICOKUMH

[2 . n
"crenkamu'", umeer Bug vy (X) = I—Slnl—x, rae | - mmpuna "smer". Onpenennure cpeaHee 3HAYCHHE

KOOPAMHATHI X JIEKTPOHA.
26. Jlokaxxute, 9TO COOCTBEHHBIC BOJIHOBBIC (DYHKIIMH, OMUCHIBAIOIINE COCTOSHHE YAaCTHIIHI B
OTHOMEpPHOW  "MOTEHIMaTbHOM siMe" ¢ OECKOHEYHO BBICOKUMH 'CTEHKamu',  SIBISIOTCA

|

OPTOrOHAJBHBIMU, T. €. YAOBJIETBOPSIOT YCIOBHIO: J‘l//n (X)y,,(x)dx=0, ecmu n # m. 3gecs | -
0

mupuHa "aMbI"; N 1 M- 1eJIble YUCa.

27. YacTra B OJHOMEPHOH MPSAMOYTOdbHON "MOTCHIMANbHOM siMe" mmpuHOi | ¢ OeckoHeuHO

BBICOKMMHU "CTEHKaMH'" HaXOIHUTCS B OCHOBHOM COCTOSHUH. OmpeaenuTe BEepOITHOCTh OOHAPYKEHUS

YaCTHUIIBI B JICBOU TPETH "SIMBI".

28. YacTria B OAHOMEPHOH MPSAMOYTOJbHON "MOTCHIMANbHOM siMe" mmpuHOi | ¢ OeckoHeuHO

BBICOKMMH 'CTEHKaMH'" HaXOIWTCS B OCHOBHOM coctosHuu (N = 2). Onpenenure BepoOsSTHOCTH

obHapy:xeHus yacTuibl B odaactu 3/81 < x < 5/8l.

29. DJIEKTPOH HAXOAWUTCS B OJAHOMEPHON MPSIMOYTOJbHON "MOTEHIHANbHOW siMe" mupuHOM | ¢

OeckoHeyHO BBICOKMMH '"cTeHkamu'. Ompenenute BeposTHOCTh W 0OHapyKeHUs DIEKTpOHA B

cpemHeil Tpetu "sSMBI", €CIH JNEKTPOH HAaXOTUTCs B BO30YxkaeHHOM coctosiuuu (N = 3). [loscaute

¢buznyecKkuil CMBICT MOJIYYEHHOrO pe3yjbTaTra, H300pa3uB TIpadUyeckd IUIOTHOCTh BEPOSATHOCTH

OOHapy>KeHHsI STIEKTPOHA B IAHHOM COCTOSIHUH.

30. YacTria B OJHOMEPHOH MPAMOYroibHOW "MOTeHIMaNbHOM sMe" mupuHON | ¢ GeckoHeuHO

BBICOKMMH "CTEHKaMH'" HaxXOAUTCS B BO30Y)AeHHOM cocTossHHH (N = 3). Onpenenurte, B KaKMX TOYKAX

"amp1" (0 < x < |) MIOTHOCTH BEPOATHOCTH OOHAPYXKEHHS dYacTHIBl: 1) MakcuMaibHa, 2)

MUHUMAaNbHA. [loscHUTE MOTYy4YeHHBIN pe3yabTaT rpadMuIecKu.

31. Onpenenure, Ipu KakoWd HIMPUHE OJHOMEPHOW IMPSAMOYIOJbHOM '"TOTEHIHATBHOM SIMBI" C

0ECKOHEYHO BBICOKMMH "CTEHKaMH'" TUCKPETHOCTh YHEPTEeTHYECKOro CIEKTPa 3JIEKTPOHA CpaBHUMA C

€ro CpellHEe KNHETUYECKOM SHEpruen npu remmeparype 1.

32. JlokaxkuTe, 4yTO IHEPrusi CBOOOJHBIX 3JEKTPOHOB B MeTajule He KBaHTyercs. llpumure, yTo

mmprHa | IpsMoyronsHOM "MOTEHIUANBHOM sSMBI" ¢ OCCKOHEYHO BBICOKMMH " CTEHKaMu' Juist

3JIEKTpOHA B MeTajuie coctasisier 10 cm.

33. Yactuia HaxonuTcs B OJHOMEPHOM MPSMOYroJbHOM "MOTEHIHANBHON siMe" ¢ OeCKOHEYHO

BbICOKMMHU "cTeHkamu'". Omnpenenure, BO CKOJIbKO pa3 M3MEHSETCS OTHOIICHHWE PAa3sHOCTH COCEIHHX

JHEepreTH4ecKux ypoBHeH AE ., /E, wactuuel npu mepexone or N = 3 k N = 8 OObsIcHUTE

n+l,n
(U3UUECKYIO CYIIHOCTH MOJIYUEHHOT'O pe3yiibTaTa.

34, OnpeienuTh COOCTBEHHYIO SHEPIUIO 3IEKTPOHA B MOTEHIMATLHOM smuKe mupuHoit 10A, eciu
OH HaXOJMTCS Ha TPEThEM Pa3peIICHHOM YPOBHE.

35. Ompenenuth MHUHHMAIbHBIH JHEPreTHUYCCKHM WHTEPBAI MEXKIY COCCTHHUMH YPOBHSIMH IS
OJICKTPOHA B IIOTCHIUAJIBHOM AIIKUKE, CCJIW IIUPHHA AIUKa I = IOA

36. DHeprus 3JIEKTPOHA, HAXOJANIETOCS B MOTECHIIMAIBHOM SIIIUKE, B OCHOBHOM COCTOSHUU paBHA
53B. OnpenenuTs JUIMHY BOJIHBI ¢ Bpoiiis Ha BTOpoM pa3perieHHOM YPOBHE.

37. KakoBa BEpOSTHOCTh OOHApY)KEHHUS DJIEKTPOHA B CEPEMHE MMOTCHI[MAILHOIO SI[UKAa Ha
OCHOBHOM YPOBHE"?

38.  OmpeneianTh BEPOSTHOCTh HAXOXIACHHS 3JCKTPOHA B IMOTCHIHAIHHOM SIIUKE HAa PACCTOSHUU
1/31 (I - mupuHa sMKa), eciy 3JACKTPOH HaXOAUTCSA Ha TPETHEM Pa3peIlIeHHOM YPOBHE.

39. OHpe}ICJ’II/ITB, Ha KaKOM YPOBHC B IIOTCHHUAJIBbHOM SAMIUMKEC HAXOAUTCA OJOJICKTPOH, CCIIN
OTHOIIIEHHUE PA3HOCTH YHEPIHH BBIIICCTOSIIETO YPOBHS (M HEM3BECTHOI0) K HEM3BECTHOMY paBHO 3/5.
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YacTuubl M NOTEHIMAJIbHbIE Oapbepbl

40. Yactuua c sueprueil E 1BUKETCS B TOJIOKUTEIBHOM HAIPABJICHUN OCH X U BCTPEYAET HA CBOEM
IyTH MPAMOYTOJIBHBINA MOTCHIMAIBHBIN Oapbep BbicoToN U M KoHeuHOU mmpuHO# |, mpuuem E < U.
3anumute ypaBaenue lllpenunrepa mist obnacreit 1, 2 u 3.

41. Jnsa ycinoBus mHpeAplaylled 3ajaud 3anumure peuieHus ypaBHeHud [llpeaunrepa s
obnacteit 1, 2 u 3. Y-byHKIUS 00BIYHO HOpMHUpPYETCs Tak, uTo A1 = 1. IlpeacraBeTe rpaduuecku
Ka4yeCTBEHHBIN BU F-DyHKIUH.

42. DOnekTpoH ¢ sHepruelt £ = 5 3B ABMKeTcs B MOJ0KHUTEILHOM HANpaBJIEHUU OCH X, BCTpedast
Ha CBOEM IyTH MPSIMOYTOJbHBIA MOTCHIHAIBHEIN O0apbep BoicoToiit U = 10 3B u mmpunoii | = 0,1 am.
Ompenenure koddpuimeHt D mpo3payHoCcTH TOTEHIIHATBLHOTO Oapbepa.

43. [IpssMOyTONBHBIN MOTEHLIUATIBHBIA Oapbep HUMEET IMIMPUHY | = 0,1 um. Omnpenenute B
3JIEKTPOH-BOJIBTAX PA3HOCTh SHEPrUi U - E, mpu KOTOpOH BEpOSATHOCTH MPOXOKIECHHUS SIIEKTPOHA
CKBO3b Oapbep coctaBut 0,5.

44, IIpoton ¢ 3Hepruen £ = 5 3B nBukeTcs B MOJOKUTEIBHOM HAIPABICHUU OCH X, BCTpedas Ha
CBOEM IyTH MPSIMOYTOJbHBIA MOTEHIMAIBHBIN O0apbep BbicoTol U = 10 5B u mupunoii | = 0,1 HMm.
Omnpeznenure BEpOATHOCTh MPOXOXKICHHUS MPOTOHOM 3TOro Oapbepa. Bo ckoibko pa3 Hamo Cy3WTh
Oapbep, yTOObI BEPOATHOCTh MPOXOXKACHUS €ro MPOTOHOM OblIa TakoW ke, KakK JUIsl 3JIEKTPOHA MpHU
BBIIIE PUBEACHHBIX YCIOBUSX.

45. [IpsMOYTONBHBIN MOTEHIHANBHBIN Oapbep WMEET MIUPHHY | = 0,1 am. Pa3HocTh MeXIy
BBICOTON MOTEHIMAIILHOTO Oapbepa 1 IHEPrUei ABMKYILEroCs B MOJOKUTEIBHOM HAIPaBICHUH OCHU X
anektpona U - E = 5 »B. Onpenenute, BO CKOIBKO pa3 W3MEHHUTCS kodpduimeHT nmpo3paynoctu D
HNOTEHIMAIBHOT 0 Oapbepa s 3JEKTPOHa, eciu pa3HocTh U - £ Bo3pacraet B 4 pasa.

46. Yactuma ¢ 3Heprued E IBUXKETCA B MOJOKUTEIBHOM HAIIPAaBJICHUM OCH X M BCTPEYAECT HA
CBOEM ITYTH OECKOHEYHO IMIUPOKHUH MPSMOYTOJIbHBIM OTCHIIMAIbHBIN Oapbep BeicoToi U, mpuyem E >
U. 3anummure ypaBHenue Llpenunrepa ans obnacreit 1 u 2.

47. Jns  ycioBus mpeablaylIed 3aJadd  3anuiudTe pewmeHue ypaBHeHuil [llpeaunrepa s
obnacteit 1 m 2. ¥W-pyHknuss oObdHO HOpMHpYyeTcsi Tak, 4uto Ai= 1. IlpencraBpTe Tpaduuecku
Ka4eCTBEHHbIN BUJT ¥-()yHKIIMA.

48. Yactuna c sHeprueit £ = 10 3B nBukeTcs B MOJ0KUTEIBHOM HAIIPABIEHUH OCH X, BCTpedast
HA CBOEM MYTH OECKOHEYHO IIUPOKHI MPSAMOYTOJIbHBINA MOTEHIHAIbHBIA Oapbep BeicoToil U = 5 3B.
Omnpenenure Ko3hGUITUEHT MpeToMIeHUs N BOIH 1€ bpoiins Ha rpaHulle MOTEeHIMATBLHOTO Oapbepa.
49. DNEeKTPOH C ITUHOM BosHEI Ae bpotinsg A = 100 M, ABUTAsICh B MOJIOKUTEIHFHOM HANPABICHUN
OCH X, BCTpEUaeT Ha CBOEM IYTH OECKOHEUHO HIMPOKHUM MPSIMOYrOJbHBIA MOTEHIIMAIBHBIN Oapbep
BeicoTor U = 100 »B. Onpenenure uinHy BOIHBI Jie bpoiiins mociae mpoxoxkaeHus 0apbepa.

50. Yactunua c¢ suepruen £ = 50 3B, nBurasicb B MOJOKUTEIBHOM HAIPaBJICHUH OCH X, BCTPEYAET
Ha CBOEM IYTH OECKOHEYHO MIMPOKUN MPSAMOYTOIbHBIN MOTEHIHANBHBIN Oapbep BoicoToit U = =20
»B. Omnpenenure BEpoATHOCTh OTPAKEHUS YaCTHIIBI OT 3TOr0 Oapbepa.

51. Yactuma maccoit m = 107° kr, nBurasce B MONOKUTENHHOM HANPABJIEHUH OCH X CO CKOPOCTHIO
v= 20 m/c, BCTpe4aeT Ha CBOEM MyTH OECKOHEUHO IUPOKUN MPSMOYT OJIbHBIN MOTEHIIUAIBHBIN Oapbep
BeicoToiir U = 100 »B. Omnpenenure koddduiueHt orpaxkeHus R BomH ae bpoiins Ha rpaHuie
MOTEHIIMAIBHOTO 0apbepa.

52. Yacruna c sHepruei £ IBUKETCS B MOJIOKUTEIBHOM HAIPABICHUH OCH X U BCTPEUAET HAa CBOEM
nyTH OECKOHEUHO IMPOKUH MPSIMOYTOJIbHBIN MOTEHIMANbHBINA Oapeep BhicoTor U, mpuuem E < U.
3amumute ypaBaenue Llpeaunarepa mis odnacteit 1 u 2.

53. Jns ycnoBus mnpenplaylied 3ajaud  3anuiuuTe pemeHue ypaBHeHud Ilpenunrepa uis
obmacteit 1 u 2. ¥-pynkuus oOb4HO HOpMHUpyeTcst Tak, uto A = 1. IlpencraBpre Tpaduyuecku
KauyeCTBEHHBIN BUA F-(pyHKIIHIA.

54. DneKkTpoH ¢ JyuHOW BoiHBI A ne Bpoins, paBHoit 120 mM, ABMKETCS B TOJOXKHTEIHHOM
HAIpaBJICHUH OCH X UM BCTPEYaeT Ha CBOEM IMyTH OECKOHEYHO HIMPOKUN MPSMOYTOJIbHBIN
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noTeHIuanbHbId 0apsep BeicoTor U = 200 »B. Onpenenure xo3ddunmueHT oTpakeHus R BomH 1e
Bpoiins Ha rpaHuIle MOTEHIIMATHLHOTO Oaphepa.

55. UYacruna c sHeprueii £ IBMKETCS B TIOJI0KUTESIILHOM HAIPABICHUU OCH X M BCTPEYAST HA CBOEM
nyTH OECKOHEUHO IIMPOKUM MPSIMOYTOIBHBIN O0apbep BoicoTor U, mpuuem E < U. [Ipunumas 41 = 1
(kaKk 3TO OOBIYHO AENACTCs) U UCTONB3Ysl YCIOBUS HEMPEPHIBHOCTH BOMHOBOW (DYHKIIMU M €€ TIEPBOi

. . 2
MPOU3BOAHONW Ha TpaHuie obmacteit 1 u 2, ompenenuTe IUIOTHOCTh BEPOSTHOCTH |l//2 (0)|

0oOHapy>KEHHS YacTUIIBI B Touke x = 0 oOmactu 2.

56. Yactuma ¢ sHeprueil £ NBIKETCS B MOJT0KUATEILHOM HAIMPaBJIECHUN OCH X U BCTPEUYAET HA CBOEM
NyTH OSCKOHEYHO IIMPOKHH MPSIMOYTOJbHBIA MOTEHIMAIBHBIN Oapbep BbicoTor U, mpuuem E < U.
[Mpunumas A1 = 1 (kak OOBIYHO JIEAETCSI) U UCIIONB3Ys YCIOBUS HEMPEPHIBHOCTH BOTHOBOM ()yHKITUH
W e¢ TIepBOM IPOW3BOMHONW Ha TpaHUIle obymacTed 1 W 2, ompeaenuTe IUIOTHOCTH BEPOSTHOCTH
OOHapy>KeHHsI YaCTHIIBI Ha PACCTOSHUU X OT OTEHIUAIBHOTO Oaprepa.

57. Onpenenuths AMWHY BOIMHBI A€ Bpoiins I 3JEKTpOHA, MPOIISANIEr0 HaJ MOTCHIIMATbHBIM
Oapbepom, eciu KodhPUIHEHT TIpeToMiieHns paBeH 1/3, a Beicota 6apbepa 9 3B.

58. Onpenenuth mokazaTellb NpeIoMIIeHUS BOIH 1 Bpoiiis it a1eKTpoHoB, eciiu KO3QPUIIMEHT
OTpaskeHUs ux oT Oapwepa paseH 0,25.

59. Onpenenuth, KaKOM dHEprueil MOHKeH 00J1a1aTh 3JIEKTPOH JJIS MPOXOXKICHUS 4Yepe3 Oaphep
IPAMOYTONBHOM (opmbl TommuHoH 10A n BeicoToi 9 5B, ecnu kKOdHUIIMEHT TPO3PAYHOCTH PaBEH
0,5.

60. OnektpoH ¢ d3Hepruei 49 »B HaOeraer Ha TOTEHIUANBHBIA Oapbep BhICOTONM 24 5B.
Onpenenuth NoKa3zaTesib IPEIoOMICHU BOJH Je bpoitis.
61. Ompenenuty  kod(DPUIMEHT MPO3padyHOCTH Oapbepa I OJEKTPOHA, TMPOIIEIIETO

YCKOPSIONIYIO Pa3sHOCTh HOTeHIMaNoB 51 B, eciu Bricota Gapbepa 76 3B u ero mupuna 2A. Bapsep
MIPSIMOYTOJIBHON (DOPMBI.

62. Onpenenuth pa3HOCTh DHEPTUU JJIEKTPOHA M BBICOTHI MOTECHIMAJIBLHOIO Oapbepa, €CIIH ero
BEPOSITHOCTh HAXOJKJICHHS Ha paccTosHuU 1 A oT rpaHuis! 6apsepa pasHa 0,3.

63. OnpenenuTs SHEPTUIO DJICKTPOHA, HAOETarIIero Ha MOTCHIIMAIBHBIN Oapbep BBICOTON 9 3B,
ecnu K03 GUIMEHT MmpeoMiieHus BoIH e bpoiins 4/5.

64. [TocTpouth rpaduk 3aBHCHMOCTH KO3(PHUIIMEHTAa MPO3PAaYHOCTH NPSIMOYTOJILHOIO Oapbepa
BBICOTOI 25 3B 0T ero mupuHbI AJ1s 3JIEKTPOHOB ¢ 3Heprueit 20 »B.

65. [Toctpouts Tpaduk 3aBUCUMOCTH  KOI(PPUIMEHTA MPO3PAYHOCTH  MPSMOYTOJIBHOTO

TNOTEHNIUANBHOro Gapbepa mupunodi 8A or pasmocru U - E mugs E < U, rae U - Beicora
MOTEHIIHAIBHOT O Oaphepa.

JIuHeHbI rapMOHUYECKUN OCHUJLISITOP

Jmk 2
66. JlokaxuTte, 4to BoiHOBas (yHkuus (X)) = AXe?  Moker ObITh pElIEHHEM ypaBHEHHs
[pemuHrepa [yisi TapMOHHYECKOr0 OCIHJUIATOPA, Macca KOTOPOro M M TOCTOSHHAS KBa3HYIPYTOi
cuitel K. Onipenienire coOCTBEHHOE 3HAUEHHE MOTHOM SHEPTHU OCLHILIATOPA.
67. Yactuma Maccoii M JBIDKETCS B OJHOMEPHOM moTeHrmaneHOoM mome U(X) = kx%/2
(rapMOHHMYECKHIA OCHUILISATOP). BomHoBast DYHKI[HsI, OMUCHIBAIONIAS TIOBEICHHUE YACTHIIBI B OCHOBHOM

2 (3
COCTOSIHMHU, UMeeT BUI w/(X)=Ae ™ , rae 4 - HOPMUPOBOYHBIA KOX(P(PUIIMEHT; a - MOJOKUTEIbHAS

nocrosiHHas. Mcnonws3ys ypaBHenue Ilpeaunrepa, ompenenute: 1) MOCTOSHHYIO a; 2) SHEPruio
YACTHUIIbI B TOM COCTOSIHHUH.

68. OObscHuTe (PU3MYECKUI CMBICI CYIIECTBOBAHUS SHEPrUU HYJIEBBIX KOJEOAHUU  JUIs
KBAaHTOBOTO TapPMOHHUYECKOTO OCHMIUIATOpA. 3aBHCHT JIM HAMYHME HYJIEBBIX KONICOaHW OT (QOpMbI
"MOTEHIINATBLHOM SIMBI"?

69. Matematnyeckuii MassiTHUK MOXHO pacCMaTpuBaTh B KaYECTBE TAPMOHMUYECKOTO OCLHIMILISTOpA.
Onpezenute B 3JCKTPOH-BOJIbTaX SHEPTUIO HYJIEBBIX KOJeOaHUI /isd MasTHUKA aauHON | = =1 M,
HaXOJISIIIEroCs B MOJIE TSITOTEHUS 3EMIIH.
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70. PaccmaTtpuBas MaTeMaTH4eCKMii MasTHHK Maccod M = 100 r u mmusoit | = 0,5 M B Buze
FapMOHUYECKOr0  OCHMUISATOPA,  ONpEACNIUTEe  KIACCUYECKYI0  aMIUIMTyny A MasTHHUKA,
COOTBETCTBYIOIIYIO SHEPTUHU HYJEBBIX KOJIEOAHUM 3TOTO MasiTHUKA.

Cnucok THIOBBIX KOHTPOJIbHBIX BONPOCOB /1715l OLIEHKHU YPOBHS C(hOPMHUPOBAHHOCTH 3HAHUH,
YMEHUU U HAaBBIKOB, IPEAYCMOTPEHHBIX KOMIETEHIUSIMHU, 3aKPEIICHHBIMU 3 AUCLIUIUIMHOM.

1. CoBpemeHHOE 3HaUeHHE (HM3UKU HaHOCKCTeM. Kitaccudukaius HaHOCUCTEM.

2. DNEeKTpOHHBIE 000JIOYKH B aTOMaX, KBAHTOBBIC YHCIIA.

3. Ypasnenue llpeaunrepa, BOAOpOI0NOA00HBIH aTOM.

4. AToMHBIE KJIacTephl, KBAHTOBBIE TOUKH.

5. HaHoTpyOKHM, HaHONPOBOJIOKH, CHUCTEMBI C MOHMKEHHOW pPa3MEPHOCTHIO ra3za HOCHTENEeH
3apsa.

6. KonneHcupoBaHHOE COCTOSIHME MaTepuu. MeToapl IOJydyeHUs aTOMHBIX KJIACTEPOB,
KBaHTOBBIX TOUYEK, POBOJIOK, TPYOOK, SIM.

7. IerepocTpykTypbl. ®usznueckue cBoicTBa U 3 (HEKTHI.

8. MHorooOpasue 31eKTpOHHBIX HaHocucTeM. [IpumeHeHue.

9. Yrueponubie HaHOCTPYKTYphl. Dyiiepensl, rpadeH, yriiepoanbie HaHOTPYOkH. OmnucaHue
buznueckux cBoiictB. Meronsl nonyuyenus. [Ipumenenue.

10. ®oroHHEbIE, onTHUecKUE KpucTauibl. [loayyeHue, cBoiicTBa, IPUMEHEHHUE.

11. Hanocuctemsbl ¥ KBaHTOBasi ONTHKA. [[pHHITUIIBI pabOTHI ONTHYECKOT O JIa3epa.

12. Knaccuduxanus ga3epoB Ha OCHOBE HAHOCUCTEM.

13. CUHXpPOTPOHHOE U3ITYYEHHE.

14. InTeHCcHUBHBIE aTTO- U (HEMTO-CEKYHIHBIE JIa3ePHI.

15. JByX(OTOHHBIE TIPOIECCHI, CTUMYJIMPOBaHHOEC PaMaHOBCKOE paccesHHe U JIpyrue
ontudeckue 3 exTol.

16. JIromuHecLeHIIUS B TIOTYIPOBOAHUKOBBIX HAHOCUCTEMAX.

17. Ucnonp30BaHKE MIa3MOHHBIX BO30Y)KICHUM HAaHO KJIACTEPOB ISl TUArHOCTHKU M JICYCHUS
3a0oneBanuii. HOHOKOHTEHHEPHI.

18. Omnrtuueckue cBoOHCTBa OMOTKaHEH U IUIA3MOHHBIE pPE30HAHCHL. KiacTephi-30H/IBL
DOoTOAECTPYKIHMS KIETOK.

19. TpancniopTHBIE SBIEHUS B HAHOCUCTEMAX.

20. CiuHTpOHHBIC HAHOCUCTEMBI. [lomyueHue, CBONCTBA, PU3NYECKIE IPUHITUIIBI PAOOTHI.

21. KynonoBckas 6;okana. HaHoCHCTEMBI 7151 OTHORICKTPOHUKH.

22. MeToibl TEOpETUYECKOro uccienoBanust Hanocuctem. Knaccudukanus.

23. TeopeTnyeckne MOEIN HAHOCUCTEM U UX UCIOJIb30BaHUE.

24. DnemenTtapHas teopus dpyne. [IpaBuna cymm.

25. Teopus ¢yuknuonana mmiotHoctn (DFT) kak 0a30BbIE MHKPOCKOMHMYECKHUH METO/T
U3y4YeHUS] HAHOCUCTEM.

26. Oynakuonan Kona-1llema u 0OMeHHO-KOPPESIIMOHHBIHN YJIEH.

27. Knaccudukanus SKCIIepUMEHTAIbHBIX METOIOB MCCIeN0oBaHus HaHocucTeM. CpaBHEHHE U
XapaKTEPUCTUKHU.

KpuTtepum oneHnBaHus pelieHHil TeCTOBBIX 3a1a4

KoMmnerenunus | Kpurepuii (cTy1eHT 10/1:KeH) |




OIIK-1 - CnoocoOHOCT, HOHHMMATh OCHOBHEBIE
npoOieMbl B CBOEH MpEeIMETHOM 00JIacTH, BBIOMPATH
METO/IbI M CPEJICTBA UX PEIICHHUS.

OIIK-2 - CriocoOHOCTh HCII0Ib30BaTh
pe3ynapTaThl  OCBOCHHSI  AWCHMUIUIMH  MPOTPAMMBI
MarucTpaTyphl.

OIIK-5 - T'otoBHOCTH 0GOPMIIATD, MIPEACTABIISATH,
JIOKJIaJIbIBATh u apryMEHTHUPOBAHHO  3aIlUIIATh
pe3ynbTaThl BBITOJIHEHHOW PaOOTHI.

[IK-5 - CrocoOHOCTH  A€NlaTh  HAy4HO-

000OCHOBaHHBIC BBIBOJIBI IO PE3yIbTaTaM TEOPETUUECKUX
n OKCIICPUMCHTAIIbHBIX I/ICCJIGI[OBaHI/If/'I, JaBaTb
PEKOMEH/IAlMU TI0 COBEPIICHCTBOBAHUIO YCTPOWCTB H
CUCTEM, TOTOBUTh Hay4yHble MYONHKAIMU WM 3asBKU Ha
U300peTeHHS.

[T1K-6 - CrtocoOHOCTh aHATM3UPOBATH COCTOSIHHE
HAYYHO-TEXHUYECKOH  MpoOJIeMbl TyTeM  ToJ00pa,
HU3YUCHUA W aHajiu3a JIMTCPATypHbIX HW IATCHTHBIX
NCTOYHUKOB.

IToporoBblii ypoBeHb:

[IpaBuiibHBIE H  UCYEPIIBIBAIOIINE
OTBETHI Ooyiee dYeM Ha 40%
BOIIPOCOB KOHTPOJIBHBIX U TECTOBBIX
3aJaHHUH.

IIpoaBUHYTHIN YPOBEHD:
[IpaBriIbHBIE W MCYEPIIBIBAIOIINE
OTBETHI Oollee dYeM Ha 60%
BOITPOCOB TCCTOBLIX M KOHTPOJIBHBIX
3aJIaHUM.

ITal0OHHBI YPOBEHb:

[IpaBunbHBIE W HCYEPIBIBAIOIINE
oTBeThI Oonee yeM Ha 80% BoIpocoB
KOHTPOJIbHBIX TECTOBBIX 3aJJaHUMH.

OHCHO‘IHBIG MaTcpualbl BXOIOAT B COCTaB

paboueii  mporpamMMbl
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JUCUUILINHBI

«DyHaMEHTaJIbHbIE OCHOBBI (PM3UKH HAHOCHUCTEM M HAHOTEXHOJIOI'M», HANpPaBJICHUE MOATOTOBKH —
11.04.04 «Onekrponuka u HaHONEKTpoHUKa», OITOIT « MHKpO- 1 HAHOIIEKTPOHUKAY.

CocTaBui
JOLEHT KadeIpbl
MHUKpPO- W HaHOAJICKTPOHUKH

3aB. kadenpoit
MUKPO- ¥ HAHODJICKTPOHHKH,
1.¢.-M.H., TOIICHT

B.I'. JIutBuHOB

B.I'. JIutBuHOB

COrNTACOBAHO

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

®reoy BO "PrPTY", PFPTY, JIutBuHoB Bnagummp
[eopruesuny, 3aBeaytowmii kadeapont MHIJ
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