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1. OLIEHOYHBIE MATEPUAJIBI J1J151 IIPOBEJIEHU S TIPOMEXYTOYHOM
ATTECTALMU OBYYAIOIIMXCA 11O JUCHUIUIMHE (MOAVYJIIO)

OneHouHble MarepHalbl — 3TO COBOKYIHOCTb Y4€OHO-METOJAMYECKHUX MaTepHalioB
(KOHTpOJIbHBIX 3aJaHUi, omucaHui (GopM M MpoUeayp), NpeIHA3HAYEHHBIX Ul OIICHKM KadecTBa
OCBOEHHS 00yUaIOLUMUCS JAHHON AUCLHUILIMHBI KaK YaCTU OCHOBHOM 00pa30BaTeNbHOM NPOrpaMMsl.

Ilenb — OLIEHUTHh COOTBETCTBHE 3HAHUM, YMEHUW M YpPOBHS NMPUOOPETEHHBIX KOMIIETEHLUH,
oOyuaronuxcs LeiasM U TpeOOBaHUSIM OCHOBHOW 00pa3oBaTeNbHOM MporpaMMbl B XOJ€ MPOBEACHUS
TEKYILET0 KOHTPOJIS U MPOMEXYTOYHOU aTTeCTallUu.

OcHoBHas 3a/1aya — obecreunThb OIIEHKY YPOBHS c(hopMUPOBAHHOCTH
obmenpodecCHOHATBHBIX M TPO(PECCHOHATBHBIX KOMIIETEHIIUH, MPUOOPETAEMBIX O0YJaronuMcs B
COOTBETCTBUU C 3TUMHU TPEOOBAHUSIMH.

[IK-1.1 — MoaepHU3UpYyET CYLIECTBYIOIINE M BHEAPSET HOBbIE METOJbI U 000PYAOBAHUE JUIS
U3MepeHul napaMeTpoB HAaHOMATEPUAIOB U HAHOCTPYKTYP;

[1K-1.2 — MoaepHU3UpPYET CYLIECTBYIOIINE U BHEIPSIET HOBBIE MIPOLIECCHl U 000PYIOBaHUE IS
MOAM(PHUKAIIMU CBOWCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP;

[1K-2.1 — opranuzyer U KOHTPOJUPYET MPOIECCHl U3MEPEHHM MapamMeTpoB U MoAU(UKaALIU
CBOMCTB HAHOMATEPUAJIOB U HAHOCTPYKTYD;

[IK-2.2 — pa3pabarbiBaeT miaHbl U Trpaduku pabOT B MOAPA3JCICHUAX [0 H3MEPEHUSIM
apaMeTpoB U MOAU(PHUKAIIUU CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP;

[1K-3.1 — pa3paboTka apXuUTeKTyphbl U3/eiuil "cuctema B kopyce';

[1K-3.2 — pacuer, MOJeNMpPOBaHUE U TPACCHUPOBKA OTAEIBHBIX HacTed u3nenuil "cucrema B
Kopiryce";

[TIK-4.1 — pa3paboTka (HyHKIIMOHATBLHOM CXeMBbI U3IeHi "'cucTema B Kopmyce';

[1K-4.2 — BpIOupaeT Marepuaibl U 3JIEKTPOHHbIE KOMIIOHEHTHI JJISi KOHCTPYKLMH H3JEIHH
"cucTema B Kopmyce';

[1K-4.3 — pa3pabaTbIBaeT TONOJOTHIO OT/AEIbHBIX OJIOKOB M3/1€Hi "cuctema B kopmyce".

KoHTposb 3HaHni 00ydaromuxcsi IpoBOAUTCS B (POpME TEKYILIEr0 KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALlHH.

[Ipu oneHuBaHuM (ONpEAETICHUH) PE3YIbTATOB OCBOEHHUS JUCHUIUIMHbI
TpaAUITMOHHAs CUCTeMa (3a4TEeHO, HE3aUTECHO).

IMPUMCHACTCA

HaCHOPT (1)0}[)13 OLHCHOYHBIX CPEACTB 10 TUCHUIIJIUHE

Ne | Ne Kontposmpyem Kon Jrtan ¢gopMHpPOBaHHUS Bua, meron, popma
pa3 ble pa3aesibl KOHTPOJIU- KOHTPOJIUPYeMOi OLICHOYHOI'0
n | ne (Tembl) pyemoii KOMIIeTeHIMU (UJIH eé cpencrsa
/| aa AMCUUIINHBI KOMIIeTeH- YacTH)
1| (pe3yabrarsl 0 | HUM (WM eé
pa3nenam) 4acTH)
1 1 Beenenue IIK-1.1; TIK- JleknnoHHBIE  3aHATHS | DK3aMeH
1.2; IIK-2.1; 00yJaromuxcs B
[IK-2.2; TIK- | Teuenue y4e0HOTO
3.1; IIK-3.2; ceMmecTpa
[1K-4.1; TIK-
4.2; 11K-4.3
2 12 ATOMBEI, IIK-1.1; IIK- | JIekimoHHBIE, AHaIUTHYECKUM OTYET
MOJIEKYIIBI n| 1.2;1IK-2.1; MPAKTHYECKUE U | IO  CaMOCTOSTEIbHOM
HaHOCHUCTEMBI [IK-2.2; IIK- | caMoCTOSITENIbHBIE pabore, pe3yabTaThl
3.1; 1IK-3.2; | 3anstust oOy4aromMxcsl | pelIeHus 3ajay, OTBEThI
I1IK-4.1; TIIK- B TEUEHHWE Y4eOHOTO | HA TECTOBBIC 3aaHUS
4.2; 11K-4.3 ceMmecTpa AK3aMEH




ATtoMHEBIE IIK-1.1; IIK- | JIekimoHHBIE, AHaIUTHYECKHUM OTYET
KJIaCTEpHI, 1.2; IIK-2.1; MPAKTHYECKUE M | IO  CaMOCTOSTEIbHOM
HaHOTPYOKH, [IK-2.2; IIK- | caMOCTOSITE/IbHBIE pabore, pe3ysIbTaThI
HAaHOIMPOBOJIOKH, 3.1; IIK-3.2; 3aHATUS OOYyYaIOIIUXCS | PEIICHUS 3a/1a4, OTBETHI
kBanToBble ToukH,| IIK-4.1;TIK- B TEUEHHWE Y4eOHOTO | HA TECTOBBIC 3aTaHUS
CHUCTEMBI c| 4.2;1IK-4.3 ceMecTpa JK3aMeH
MMOHM>KEHHO U
Pa3MEpHOCTHIO
raza  HocuUTeleH
3apsaa
Yraepoansie IIK-1.1; IIK- | JIekinmoHHBIE, AHaIUTHYECKHUM OTYET
HAHOCTPYKTYPBI 1.2; I1IK-2.1; | mpakTH4eckue U |0  CaMOCTOSITEIbHOU
[IK-2.2; IIK- | caMoCTOSTE/IbHbIE pabore, pe3yabTaThl
3.1; 1IK-3.2; | 3anstust oOy4aromMxcsi | pelIeHus 3aja4, OTBEThI
I1IK-4.1; TIIK- B TEUeHHWE Y4eOHOTO | HA TECTOBBIC 3aaHUS
4.2; 11K-4.3 ceMmecTpa JK3aMEH
Hanocuctemer wm | IIK-1.1;IIK- | JIleknuoHHEIE, AHamUTHYECKHUM OTYET
KBaHTOBAs 1.2; 1IK-2.1; MPAKTHYECKUE H |II0  CaMOCTOSTCIHHOM
OIITHKA [IK-2.2; IIK- | caMOCTOSITE/IbHBIE pabore, pe3yabTaThl
3.1; 1IK-3.2; | 3anstust oOy4aromMxcsl | pelIeHus 3aja4, OTBEThI
I1IK-4.1; TIIK- B TEUeHHWE Y4eOHOTO | HA TECTOBBIC 3aaHUS
4.2; 11K-4.3 ceMmecTpa JK3aMEH
CrnuHTpOHHBIE [IK-1.1; IIK- | JIekunoHHbIE, AHQIUTUYECKHI OTYET
HaHOCHCTEMBI 1.2; TIK-2.1; MPAKTHYECKUE M | IO  CaMOCTOSTEIbHOM
[IK-2.2; IIK- | caMOCTOSITE/IbHBIE pabore, pe3yabTaThl
3.1; 1IK-3.2; | 3anstust oOy4aromMxcsl | pelIeHus 3ajay, OTBEThI
I1IK-4.1; IIK- B TEUeHHWE Y4eOHOTO | HA TECTOBBIC 3aaHUS
4.2; 11K-4.3 ceMmecTpa AK3aMEH
MeTtoant IIK-1.1; IIK- | JIekimoHHBIE, AHaIUTHYECKHUM OTYET
TEOPETUUECKOTO 1.2; IIK-2.1; | mpakTU4ecKue, 0  CaMOCTOSATEJIbHOM
U [IK-2.2; [IK- | naboparopHbie u | pabore, pe3yabTaThl
skcnepuMenTanbH | 3.1; [1K-3.2; CaMOCTOSITE/ILHBIC peuIeHns 3a0a4, OTBETHI
oro [IK-4.1; I[1K- | 3aHsTHs. OOyyaroUIMxcsi | HA TECTOBBIE 3aJaHMs,
HCCIeN0BaHUs 4.2; I1K-4.3 B TEYEHHE Y4YEOHOIO | OTUETHI 1o
HAHOCHUCTEM ceMmecTpa 1a00paTOPHBIM
pabotam c
MIEPUOANYHOCTRIO | pa3
B JIB€ HEJIETH,
JK3aMEH
3aKIoueHue IIK-1.1; IIK- | JIekumoHHBIE  3aHATHA | OK3aMcH
1.2; IIK-2.1; 00yJaromuxcs B
[IK-2.2; TIK- | Teuenue y4e0HOTO
3.1; TIK-3.2; ceMmecTpa
[1K-4.1; TIK-
4.2; 11K-4.3

3.@opMbI TEKYLIET0 KOHTPOJISI

KoHTponps kadyecTBa yCBOEHMsI 3HaHMM CTyJIeHTaMU MO JUcHUIUIMHE «DyHIaMEeHTaJIbHbIE
OCHOBbI (PM3MKM HAHOCUCTEM M HAHOTEXHOJIOTUI» TPOBOJAUTCA B BHJIE NPOBEPKU 3aJlaHUil,
BBITNIOJIHAEMBIX CAMOCTOSITENIbHO. Y4eOHbIe MOCOOUS, pEKOMEHAYEMBIE Ul CAMOCTOSATEIbHON paboThI
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U TOJArOTOBKM K TMPAKTUYECKUM M Ja0OpATOPHBIX 3aHATUSAM OOy4aromMXcs MO JUCIUILINHE
«DyH/IaMEHTalbHbIE OCHOBBI (PM3MKM HAHOCHUCTEM WU HAHOTEXHOJIOTHI», COAEpKaT HEO0OXOIUMBIH
TeopeTnyeckuil MmaTepuan. KoHTposb BBINOJHEHUS 3aaHUi 00y4JaroIMMUCS IPOBOAUTCSA B TEUEHHUE
ceMecTpa, 3a4€THOM U DK3aMEHALIMOHHOM CECCHUMU.
4. ®opMbI NIPOMEKYTOYHOT0 KOHTPOJISI
@opMoli TPOMEKYTOUHOTO KOHTPOJIS IO JUCLUIUIMHE sBJseTcs dKk3ameH. dopma npoBeneHus
9K3aMEHA — YCTHBIH OTBET, [0 YTBEP)KJECHHBIM AK3aMEHALIMOHHBIM OuieTaMm, cOpMYIHMPOBAHHBIM C
Y4ETOM COJIepKaHUs y4eOHON AUCLIUIIINHBI.
5. Kpurepuu oleHKH KOMIIeTeHIHH 00y4aroiuxcs

Onenka creneHd GOpPMUPOBAHUS YKA3aHHBIX BbILIE (1. 1) KOHTPOJIMPYEMBIX KOMIIETEHIUH Yy
oOyyaronuxcss Ha pa3IuYHbIX 3Tanax ux (GOPMUPOBAHMS IPOBOAUTCA IPENOJIaBaTElIeM BO BpeMs
JEKUUH, KOHCYIbTAlMM U JIaDOPATOPHBIX 3aHATUI IO ILIKaje OLEHOK «3auTE€HO» — «HE 3auTEHO».
Texymui KOHTPOJIb MO JUCUUIUIMHE MPOBOJUTCS B BUJIE TECTOBBIX ONPOCOB IO OTIECIBbHBIM TEMaM
JUCLMIUIMHBL, IPOBEPKH 3aJJaHU, BHIIIOJIHIEMbIX CAMOCTOSITENILHO, U Ha JIAOOPATOPHBIX 3aHATHUAX, a
TaK)Ke SKCIIPpecC — OMPOCOB M 3aJaHUil MO JEKIMOHHBIM MaTepuajiaMm M JIabopaTOpHBIM paboTam.
dopmupoBaHue y 00y4aroImUXCsi BO BpeMsi OOyuyeHHUs: B CEMECTPE yKa3aHHBIX BbIIIE KOMIETCHIIUH
Ha 3Tanax JabopaTopHbIX 3aHATUNA U CaMOCTOSITEIbLHOW pabOThl OLIEHUBAETCS 10 KPUTEPUSM IIKAJIbI
OLICHOK - «3auTeHO» — «HE 3auTeHo». OCBOeHHE MaTepuaja JUCUUIUIMHBI U JIOCTATOYHO BBICOKAs
creneHb  (GOPMHPOBAHMUS KOHTPOJHUPYEMBIX KOMIETEHIMUA oOy4aromerocsi (CBOCBPEMEHHBIC
BBINIOJIHEHUE W 3alUTa OTYETOB IO JabOpaTOpHbIM paboTaM CIIy’KaT) OCHOBaHMEM i JOIycKa
oOyuarolerocs K 3Tany IpoMeXyToO4HOM aTTeCTalluy - SK3aMEHY.

YpoBEeHb TEOPETUYECKOW MOJArOTOBKU CTYACHTA OIPENENSeTCs COCTaBOM U CTENEHBIO
(dbopMupoBaHUsT TPUOOPETEHHBIX KOMIETEHIIMH, YCBOCHHBIX TEOPETUYECKUX 3HAHUI M METOJIOB, a
TaK)K€ YMEHHUEM OCO3HAHHO, 3()()EKTUBHO MPUMEHATh UX MPH PELIEHUM 3a/ad LeJIeHaIPaBIeHHOTO
MPUMEHEHMSI Pa3JIMYHBIX TPYII MaTEPUATIOB B 3JIEKTPOHHOMN TEXHUKE.

ATTecTauus CTYIEHTOB 10 MTOTaM BBINOJIHEHUS KYypCOBOW pabOThl MPOBOJUTCS COTJIACHO
COCTaBY M cTeNeHU (GOPMUPOBAHUS TPUOOPETEHHBIX KOMIETEHIINM; YMEHUIO Ha MPAKTUKE MPUMEHSATh
TEOPETUYECKUE 3HAHMS; MPABUIBHOCTU U aKKYpAaTHOCTH BBINOJHEHHUS KypCOBOM pabOThl; YMEHHUIO
MPEJICTaBIATh U 3allUIIaTh KypcOBYIO palboTy.

3amura KypcoBOW pabOThl OpPraHM3yeTCsl M OCYLIECTBIISIETCS, Kak MpaBuiio, B Gopme
npeseHTanui. OLEeHUBalTCA MPH 3alIUTe KypCcOBOW paboThI CIEIYIOINE KPUTEPUH:

- YMEHHE UCMOJIb30BaTh NPUOOPETEHHbIE 3HAHUSI U KOMIIETEHLIUHU MPU BBITIOJIHEHUU KYpPCOBOM
paboThI;

- IPAaBUJIBHOCTD BBIMOJIHEHUS U aKKYPaTHOCTh OPOPMIIEHHS KYpCOBOM pabOThI;

- YMEHHE JIOTUYHO U 0OOCHOBAHHO BBICTPOUTH AOKJIAJ;

- OTBETHI Ha JOMNOJIHUTEIbHBIE BOIIPOCHI, 33/IaHHbIE BO BPEMS 3aIIUTHI.

[Tpumensiercs yeTbIpexOaabHas IKasia OIICHOK: "oTIU4HO", "xopomio",
"yAOBIETBOPUTENHHO", "HEYAOBIETBOPUTEIHHO", UYTO COOTBETCTBYET IIKAJIC "KOMIIETCHIINHU CTYACHTA
MIOJIHOCTBIO COOTBETCTBYIOT TpeboBanusM PI'OC BO", "komMneTeHUMH CTYAEHTa COOTBETCTBYIOT
tpeboBanusM OPI'OC BO", "komMneTeHUMH CTyJe€HTa B OCHOBHOM COOTBETCTBYIOT TpeOOBaHUIM
OI'OC BO", "koMneTeHLnHU CTYI€HTa He COOTBETCTBYIOT TpeboBanusiM OI'OC BO".

Llenpto mnpoBedeHHs  MPOMEXKYTOUHOM arrecTrauuu (dK3aMeHa) SBISIETCS IPOBEpKa
0OIIEeKYTbTYpPHBIX, 00MIenPOo(hecCHOHATBHBIX U MPO(EeCCHOHATBHBIX KOMIETEHITNH, TPUOOPETECHHBIX
CTYACHTOM IPH U3YYEHUU TUCHUIUIMHBI «MaTepuanbl 2IeKTPOHHON TEXHUKI.

DK3aME€H OpraHu3yeTCsi U OCYIIECTBIISIETCS, Kak MpaBWio, B QopMe cobeceaoBaHUs.
CpenctBoM, OIpeNesoUM coJepkKaHue coOeceoBaHMs CTYAEHTa C dK3aMEHATOpOM, SBIISIETCS
YTBEPKJACHHBIM 3K3aMCHAIIMOHHBIA OuieT,  couepkanue kotoporo ompexaensercs OIIOII u
HacTosIel pabodeil mporpaMmMoil. DK3aMEHAIMOHHBIM OMJIET BKJIIOYAEeT B ce0s, Kak MPaBUIIO, JBA
BOIIPOCA, KOTOPHIE OTHOCSTCS K YKa3aHHBIM BBIILIIE TEOPETUYECKUM pa3ziesiaM JUCHUILIHHBL.



OneHke Ha 3aKIIOUMTENBHOM CTaAMM  3K3aMEHa IOJBEpPraioTcs YCTHbIE OTBETHI
9K3aMEHYIOLIErocs Ha BOIPOCHI 3K3aMEHAI[MOHHOTO OuWjeTa, a TaKKe JOIMOJHUTEIbHBIE BOIPOCHI
9K3aMeHaTopa.

[IpumenstoTcs ciieqyronme KpUTepruu OLIEHUBAaHUs KOMIIETEHIINH (Pe3y/IbTaToB):

-YpOBEHb YCBOEHHUSI MaTepHalla, IpeyCMOTPEHHOTO IPOTrpaMMOi;

-yMEHHUE aHAJIM3UPOBaTh MaTepHall, yCTAaHABJIUBATh IPUYNHHO-CIICCTBEHHbBIE CBSI3H;

- MIOJIHOTA, ApIrYMEHTHPOBAHHOCTb, YOEK/IEHHOCTh OTBETOB Ha BOIIPOCHI;

- KauecTBO OTBeTa (00111ast KOMIIO3UIUS, JIOTUYHOCTh, YOKIEHHOCTh, OOLIast 3pyAULINs);

- HCIIOJIb30BaHME JOTOJHUTEIbHON JIUTEPATyphbl MPU MOATOTOBKE K ATAIly MPOMEKYTOUHOU
aTTeCcTalUu.

[Ipumensiercs yeTbIpexOanbHas IKanza OIICHOK: "oTIMYHO", "xopomo",
"yAOBJIETBOPUTENHHO", "HEYTOBIETBOPUTEIHHO'", UTO COOTBETCTBYET IIKAJIC "KOMIIETCHIINH CTYICHTA
MIOJIHOCTBhIO COOTBETCTBYIOT TpeboBanusiMm ®I'OC BO", "koMmeTreHIMU CTYJEHTa COOTBETCTBYIOT
tpeboBanusasmM OI'OC BO", "KoMmeTeHUUU CTyJIE€HTa B OCHOBHOM COOTBETCTBYIOT TPeOOBaHUSIM
OI'OC BO", "koMmneTeHLnU CTYAEHTa He COOTBETCTBYIOT TpeboBanusiMm O®I'OC BO".

K oueHke ypoBHS 3HaHUN U IMPAKTHUECKUX YMEHUN U HAaBBIKOB PEKOMEHAYETCS MPEbSBIISTDH
clenyromue oomme TpedoBaHus.

«OTINYHON»:

ri1y0OKH€e U TBEpAbIE 3HAHUS NMPOrPAMMHOI0 MaTepraia IporpaMMbl  TUCIUIUIMHBI, IOHUMaHUE
CYLIHOCTH U B3aUMOCBSI3H pacCMaTpUBAEMBbIX SIBJIEHUH (IIPOLIECCOB);

MIOJIHbIE, YETKHE, JIOTMYECKH II0CJeI0BaTEeNIbHbIC, IPaBUIbHbBIE OTBETHl HA IOCTABJICHHBIE
BOIIPOCHI; YMEHHUE BBIJIENISTH [TIABHOE U JI€1aTh BHIBObI.

«Xopouo»:

JIOCTaTOYHO IOJIHBIE M TBEpJbIE 3HAHUS MPOrPAMMHOTO MarepHaja TUCHUIUIMHBI, TPaBUIIBHOE
[IOHMMAaHKE CYLITHOCTH U B3aMMOCBSI3H pacCMaTpUBAaEMbIX SIBJIEHUH (IIPOLIECCOB);

MOCJIeIOBAaTEbHbIE, TPABWIbHbBIE, KOHKPETHBIE, 0€3 CYyIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
[IOCTABJIEHHbIE BOIPOCHI, CBOOOJHOE YCTPAHEHHWE 3aMEYaHUN O HEIOCTATOYHO IOJIHOM OCBELEHUU
OTJIEIbHBIX MOJI0KEHHUH P MOCTAHOBKE JONOJHUTEIbHBIX BOIIPOCOB.

«Y10BJIETBOPUTEJILHO»:

3HAHME OCHOBHOIO MPOTrPaMMHOIO Marepuaja JAUCUUIUIMHBI, MOHMMAHHME CYLIIHOCTH H
B3aMMOCBSI3U OCHOBHBIX pacCMaTpUBAaeMbIX SBJIEHUH (TIPOLIECCOB):

MMOHMMAaHHE CYIIHOCTH OOCYX/JIaeMbIX BOIIPOCOB, IPaBUIIbHBIE, 0€3 IpyObIX OMIMOOK OTBETHI Ha
[IOCTaBJIEHHBIE BOIIPOCHI, HECYLIECTBEHHbIE OIIMOKM B OTBETAX HA JIOMOJHUTEIbHBIE BOIPOCHI.

«HeynoB1eTBOPUTEJIBHO»:

OTCYTCTBME€ 3HAaHUN 3HAUUTEIBHOM YAacCTH NPOrpaMMHOTO MaTepuaiga JAUCLUILIMHBL,
HEINPaBWIbHBII OTBET XOTs Obl HA OJIUH U3 BOIIPOCOB, CYIIECTBEHHbIE U IPyOble OIMOKU B OTBETAX Ha
JIOTIOTHUTEIbHBIE BOIIPOCHI, HETOMIOHUMAHNUE CYITHOCTH M3JIaraéMbIX BOIIPOCOB, HEYMEHNUE IPUMEHSITh
TEOPETUYECKUE 3HAHMSI IPU PELICHUM IPAKTHUECKUX 3a]ad, OTCYTCTBHE HAaBBIKOB B OOOCHOBAaHUU
BBIJIBUTaEMbIX MIPEUIOKEHUIN U IPUHUMAEMbIX PEILICHUN.

[Ipu Tpex Bompocax B Ousere 0011as OlleHKa BbICTABIISETCS CIEIYIOIUM 00pa3oM: «OTIUYHOY,
€CJIM BCE OLICHKH «OTJIMYHO» MJIM OJIHA U3 HUX «XOPOIIO»;«XOPOILIO», €clii He Oosiee OAHON OLIEHKU
«YOBIIETBOPUTEIBHOY»; «yJOBJIETBOPUTEIBHO», €CIU JIB€ M 00Jiee OLIEHOK «YyIOBIETBOPUTEIHHO;
«HEY/IOBJIETBOPUTENIBHO», €CIIM OJIHA OLIEHKA «HEYJOBJIETBOPUTEIBHO», & OCTAJIbHbIE HE BBIIIE YEM
«YIOBJIETBOPUTEIBHO» UJIU JIBE OLIEHKU «HEYI0BIETBOPUTEIILHO.

6. KpuTepml OICHUBAHUSA HpOMe)KyTOqHOﬁ aTreCTallmmu

IlIkaa oneHMBaHUA Kpurepuu oueHuBanus

«OTJIMYHO» CTYAEHT JOJIZKeH: IIPOJAEMOHCTPUPOBATH TIIyOOKOE€ M IPOYHOE
YCBOCHHME 3HAHMM MaTepuala; HCYEPIBIBAIOUIE, IOCIEI0BATEIIBHO,
IPAMOTHO M JIOTUYECKHM CTPOMHO W3JIOKUTh TEOPETUYECKUU
MaTepua; NpaBWiIbHO (GOPMYIUPOBATH ONPEAEICHUS; YMETh CAEIaTh




BBIBOJIbI TI0 H3JIaraéMOMy MaTepuainy; Oe3ynpeyHO OTBETUTh He
TOJILKO Ha BOIPOCHI OMieTa, HO U Ha JIOTIOJHUTEIbHbIE BOIPOCHI B
pamkax paboueil mporpamMmbl JUCHUIUIMHBI; MPOJAEMOHCTPUPOBATH
YMEHHE  MPAaBWIbHO  BBIIOJHATH  IPAKTHUYECKHE  3aJIaHUs,
IIPEAYCMOTPEHHBIE IPOTPAMMOM;

«Xopouo»

CTY/IeHT J0JIsKeH: MPOJEMOHCTPUPOBATh JOCTATOYHO IMOJIHOE 3HAHUE
MaTtepuana; IpoJeMOHCTPUPOBATh 3HAHWE OCHOBHBIX TEOPETUYECKUX
MOHATHM; JOCTATOYHO IIOCIEA0BATEIbHO, IPAMOTHO M JIOTHYECKH
CTPOMHO  M3JaraTh MaTepuall; YMETb CJeJlaTh  JIOCTaTOYHO
000CHOBAaHHbIE BBIBOJBI 10 M3JIara€MOMY MaTepHually; OTBETUTh Ha
BCE BOIIPOCHI OmiieTa; MPOJEMOHCTPUPOBATH YMEHHE MPAaBUIBHO
BBINIOJIHATH MPAKTUYECKUE 3a/1aHUs, IPEIYCMOTPEHHbIE IIPOTPaAMMOi,
IIPU 3TOM BO3MOYKHO JOIYCTUTh HENPUHIIUIHAIbHBIE OIIHOKH.

«YAOBJIETBOPUTECIBLHO»

CTYAEHT JO0JIKeH: IIPOJIEMOHCTPUPOBATh 00IIee 3HAaHUE U3Y4aeMOro
Marepuanga; 3HaTh OCHOBHYID PEKOMEHAYEMYIO IMpOTrpaMMOii
OUCLMIUIMHBL  y4eOHYIO0 JIUTEpaTypy; YMETb CTPOUTh OTBET B
COOTBETCTBUU CO CTPYKTYpPOH M3JIaraéMoro BOIpOca; MOKa3aTk oouiee
BJIaJICHUE TMOHATHUHHBIM anmnapaToM JUCHUIUIMHBI, YMETb YCTPAaHUTh
JOTYILIEHHbIE MOTPELIHOCTH B OTBETE HA TEOPETHUYECKHE BOIPOCHI
W/WIM TpU BBINOJIHEHUU MPAKTUYECKUX 33JaHUM MO PYKOBOJCTBOM
npenojasatens, U060  (IpU  HENpaBWIBHOM  BBINOJHEHUH
MPAKTUYECKOr0 3aJaHus) MO YKa3aHWIO MPErojaBaTelis BBINOJIHUTD
Jpyrue NpakTHUYeCKUe 3a/laHusl TOTO JKe pasjiesa JMCIUILUIMHBIL.

«HEYTOBJECTBOPUTECJIBHO»

CTABUTCHA B CJIy4Yae: HE3HAHUS 3HAUUTEIBHOM YacTU MPOrPAMMHOTO
MaTepuana; He BIAJCHUS NOHATUWHBIM annapaToM AUCLUILIIUHBL
CYLIECTBEHHBIX OILIMOOK MpU H3I0KEHUH Y4eOHOro Marepuaa;
HEYMEHUS CTPOUTb OTBET B COOTBETCTBUM CO CTPYKTYpOi
M3JIaraéMoro BOIIPOCA; HEYMEHHUsS JielaTh BBIBOJBI [0 H3JIaraeéMomy
Matepuainy. Kak nmpaBuiio, olleHKa «HEYI0BIETBOPUTEIBHO» CTaBUTCA
CTyIEHTaM, KOTOpble HE MOIryT HpPOJOJDKUTH OOydYeHHEe IO
o0Opa3oBaTeNbHON MporpaMMe 0Oe3 JOMOJHUTEIBHBIX 3aHSATHU 110
COOTBETCTBYIOILIEH AUCUMIUIMHE ((POpPMUPOBAaHUS W  Pa3BUTUSA
KOMIIETEHIMH, 3aKpelyIeHHbIX 3a JaHHOW AucUHUIUIMHOM). OueHka
«HEY/IOBJIETBOPUTEIIHHO» BBICTABIIAETCS TAKXKE, €CIM CTYIEHT IOCIIe
Hayaja 3K3aMeHa OTKa3ajicd ero cJaBaTh WIM HapylIWl IpaBuia
clayd 93K3aMeHa (CHHUChIBaJl, IOJICKa3blBaJl, OOMAHOM MbITAJICA
MOJTYYUTh 00JIee BHICOKYIO OIICHKY H T.1I.).

7. TunoBble KOHTPOJIbHBIC 3aIaHUA WUJIH HHbBIC MaTepHaJIbl, He00X0auMble ISl OLleHKH

3HAHUM, YMEHHUH, HABBIKOB M (MJM) ONbITA [AeATeJIbHOCTH,

(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIIii B nmpouecce 0OCBOCHUs Oﬁpa?.OBaTeJII)HOﬁ IporpaMmmbl
TunoBble 3aJaHusi B pPaMKax CaMOCTOSITEILHOM paﬁon CTYAECHTOB [JIs1 YKPCIIJICHUA

TCOPETUICCKUX 3HaHI/II71, PasBUTHA YMGHI/II\/'I N HAaBBIKOB,

3aKpCIVICHHBIMHU 3a HHCHHHHHHOﬁ.
e OCHOBHBIC PA3IMYHS YHEPTETUICCKOTO CIIEKTPa ATOMOB, MOJICKYJI M HAHOCHUCTEM.
e Oco0eHHOCTH U KilacCU(UKALK HAHOCUCTEM.

L MCTOI[BI IMOJIY4YCHHA HAHOKJIACTCPOB, KBAHTOBBIX TOYCK, TOHKUX IIJICHOK, KBAHTOBBLIX

IIPOBOJIOK.

e [IpakTMyeckoe NpUMEHEHNE YIIepOIHbIX HAHOCHCTEM.
e [IpakTuueckoe npumMeHeHHE (POTOHHBIX HAHOCUCTEM.

XapaKTepu3ymoImuX 3Tanbl

NpeaAyCMOTPCHHBIX KOMIICTCHIHAMU,



e [IpakTuyeckoe npuMeHeHHE OMOHAHOCUCTEM.
e Kiaccugukanus METOI0B UCCIEJOBAHUS HAHOCHCTEM.
[Ipumepsl 3aaHuii 1 KOHTPOJBLHBIX BOINPOCOB K J1A0OPaTOPHBIM pabOTaM, BBITOJIHIEMbBIM
Ui OpUOOpEeTeHUs MW Ppa3BUTHUS 3HAHMM W MPAKTUYECKUX YMEHMM, MperyCMOTPEHHbBIX
KOMITETEHIUSIMU.

JlaGoparopHasi padora Ne 1
N3YYEHUE 2OPDEKTA PASMEPHOI'O KBAHTOBAHUSA SQHEPI'UA
SJIEKTPOHOB U IbIPOK B IOTEHIUAJIBHBIX AMAX B IOJIYITPOBOJHHUKOBBIX
IF'ETEPOCTPYKTYPAX

KonTposabHbie Bonpockl

1. Pacckaxxure npo KBaHTOBO-pa3MepHbIE 3PPEKTHI.

2. HanuimuTe OCHOBHBIE ypaBHEHUS, OMMCHIBAIOIIUE TOBEICHUE MUKPOUYACTHIIbI, HaXOAsIencs
B INOTEHLUAJILHOM sIME ¢ OECKOHEYHO BHICOKMMH CTEHKaMHU.

3. Hamumure ocHOBHbBIE ypaBHEHUSI, ONUCHIBAIOIIME [TOBEACHUE MUKPOYACTHULIbI, HAXOISIIEeHCS
B MOTEHIIUAJILHOMN SIME€ KOHEYHOU TITyOHHBI.

4. TlosicHuTe pa3HUIly MEK/y YETHBIMU U HEUETHBIMU pelieHusiMU ypaBHeHus Llpeaunrepa.

5. IlosicHuTe, KaK MOJIyYUTh BBIpAXKEHUE JJII HOPMUPOBAHHON BOJHOBOW (PYHKLHU B Ciydae
HaXO0XJAECHHUS MUKPOYACTHULBI B TOTEHIIMAJILHON SIME ¢ OECKOHEYHO BBICOKUMHM CTEHKAMU.

6. Ilpoananusupyiite, 4TO NPOUCXOIUT C KBAAPATOM MOIYJISl BOJHOBOM (YHKUHMH IpPH
YBEIMYEHUN HOMEPA SJHEPrE€TUUYECKOTO YPOBHS Pa3MEPHOTO KBaHTOBAHUS.

7. IlomyuuTe BBIpaXKEHHE JUIsI HOPMHUPOBAHHOW BOJHOBOM (YHKIIHMH, COOTBETCTBYIOILEH
MHUKpOYACTHULE, Haxonduieiics Ha n-M (N — HO YKa3aHUIO IpernojaBaTelisi) YpOBHE pa3MEpPHOTro
KBaHTOBAHHUS B NOTEHIIMAJILHON SIME KOHEYHOM TITyOHHBI.

8. Kakum 00pa3oM MOXHO ONpENENUTh HIMPUHY 3aIllPEIleHHON 30HBI TPEXKOMIIOHEHTHOTO
MIOJIYIIPOBOIHUKOBOI'O COETUHEHUS?

9. 1511 yero UCNOIb3yIOT TPEXKOMIIOHEHTHBIE MOJIYIIPOBOJHUKOBBIE COETUHEHUS ?

10. B yem cocToUT pa3nnyne KBaHTOBO-Pa3MEPHOTO 3PPeKTa Il TSHKEIBIX U JIETKUX JbIPOK?

11. Pacckaxutre mnpo oOnacTd NPUMEHEHUS M TPUBEIUTE MPUMEPbl MAaTEpPHAJIOB  JUIS
ITOJTy4E€HHUSI KBAHTOBO-Pa3MEPHBIX I€TEPOCTPYKTYp ¢ 30HHOU auarpammoi I, II u I tuna.

[TonHplil nepeyeHb 3aJaHMil ¥ BONPOCOB K Ja0OPATOPHBIM PAabOTaM, BBIIOJHSEMBIM IS
pUOOpPETEHUsT U Pa3BUTUS 3HAHUM M MPAKTUYECKUX YMEHHUH, MPETyCMOTPEHHBIX KOMIIETEHIUSIMH,
IIPUBEJICH B COOTBETCTBYIOIIUX METOINYECKNX YKA3AHUAX.

1. Metozpl uccae10BaHus MAaTEPUANIOB U CTPYKTYP JIEKTPOHUKU. MeToinuyeckre ykazaHusi K
naboparopuasiM padbotam / Coct.: B.I'. JlutBunos, C.1. Mansuenko, H.b. Peioun, A.B. Epmaunxus.
Psi3aH. roc. paanorexH. yauBepcuter.- Pszans, 2012.- 40 c.

2. KsantoBas ®usuka. Meronuueckue ykazaHus K JiaboparopHeiM pabotam/ Cocrt.: B.T.
JlutBunoB, H.b. Pei6un, H.B. Peibuna, A.B. Epmaunxun. Ps3an. roc. pagnoTexH. YHUBEPCHUTET.-
Ps3anp, 2014.- 24 c.

3. 30H0BbIE METO/IbI HCCIEAOBAHUS MAaTEPUAIOB U CTPYKTYpP AJIEKTPOHUKU. MeToauueckue
yKazaHus K jaboparopusiM pabotam / Cocrt.: A.Il. ABaues, B.I'. JlurBunos, K.B. Mutpodanos, B.I'.
Mumyctus. Ps3an. roc. painoTexH. yHuBepcHureT.- Psa3anb, 2011.- 48 c.

4. Meronuyeckue peKOMEHAALUU IO MOJArOTOBKE CTYIEHTOB K TEKYIIEeMY u
IIPOMEXYTOUHOMY KOHTPOJIIO OcCBOeHUs kommereHuuit; coct.: T.A.Xonomuna, E.H.EBnokumona /
Ps3an. roc. pagnorexH. yH-T.- Ps3zanb, 2016. 16 c.



5. ®usuka HaHocucTeM. MeToauveckue ykasaHus K jaboparopHeiM pabortam/ Coct.: B.T.
JlutBunoB, H.b. Pei6un, H.B. PriOuna, A.B. Epmaunxun, JI.C. Kycakun. Ps3aH. roc. pagmoTexH.
yHHUBepcUTeT.- Ps3ansb, 2015.- 24 c.

6. ®usuka HaHocucTeM. MeToauveckue ykasaHus K jaboparopHeiM padotam/ Coct.: B.T.
JlutBunos, A.B. Epmauuxun, Ps3an. roc. paguorexs. ynusepcutet.- Pa3ans, 2017.- 32 c.

[IpuMepsl THMOBBIX TECTOBBIX 3aJaHUM Ui YKPEIUICHUS W TIPOBEPKH TEOPETHUCCKUX
3HaHUHW, Pa3BUTUS YMEHMM W HABBIKOB, MPEIYCMOTPEHHBIX KOMIETEHIIMAMH, 3aKPEIUICHHBIMHU 32
JTUCITUILIINHOM.

Tecr 1

1. 'maBHOE KBAaHTOBOE YHMCIIO MIEKTPOHA B aTOME XapaKTEepU3yeT:
1. npelidoByr0 NOABUKHOCTD JIEKTPOHA;
2. BHEPruIo JJIEKTPOHA;
3. IPOEKIMI0 UMITYJIbCa AEKTPOHA Ha 33JaHHOE HaIIPaBIICHUE;
4. coOCTBEHHbIN MEXaHUYECKUI MOMEHT.
2. KBaHTOBas TOUKa XapaKTepU3yeTCs:
1.  ¢opmoii;
2. pa3Mepamu;
3. CTpPYyKTYpOIi;
4. BceMU NEpEYUCIICHHBIMH ITapaMeTpaMu.
3. B kBaHTOBBIX NPOBOJIOKAX HAOIIOJaeTCS:
1 AJIEKTPOHHBIM TPAHCIIOPT BJIOJIb KBAHTOBOM ITPOBOJIOKU;
2 AJIEKTPOHHBIM TPAHCHIOPT MONEPEK KBAHTOBOM IMPOBOJIOKH;
3. JIBYMEPHBII ra3 HOCUTENEH 3apsija;
4 TPEXMEPHBIN a3 HOCUTENEH 3apsaa.
4. K merony(am) rnostydeHus: CTPYKTYp ¢ KBAHTOBBIMH sIMaMH OTHOCSTCS:
METO/1 UEHTpU(DyrupoBaHus;
METO/ ra30(a3HON AMUTAKCUH;
METO/1 MAarHETPOHHOTO PACIbLICHUS;
BCE [IEPEUUCIICHHbIE METO/IbI.
5. HOJ‘IyrIpOBO)IHI/IKOBOI/I reTepPOCTPYKTYPOU SBIISAETCS:
1. cTpykTypa c KBaHTOBOH SIMOM Uil HOCUTEJEH 3apsia;
2. KPEMHUEBBIN P-N-NIEPEXOL;
3. IJICHOYHBINA PE3UCTOP;
4. MAII-tpan3ucrop.
6. K yrinepoaHsiM HaHOCTPYKTypaM OTHOCSTCS:
1. KBaHTOBBIE TOUKH U IPOBOJIOKU A3BS5, nerupoBaHHbIE YIIIEPOIOM;
2. KBaHTOBBbIE MMPOBOJIOKH A2B6;
3. Bce MepevyucieHHOe B MyHKTax | u 2;
4. HUYEro U3 MEePeUecICHHOTO.
7. Ha ocHOBe KakuX HAHOCHCTEM MOXKET OBITh pealM30BaH Ja3ep:
1. Ha METaINIMYECKUX KBAHTOBBIX TOUKAX;
2. Ha MOJIyNIPOBOJIHUKOBBIX KBAaHTOBBIX SIMax;
3. Ha TOHKHX CJIOSIX METAJUIOB C MarHUTHBIMU CBOMICTBAaMH HAHOMETPOBOU TOJIIUHBL;
4. HarazoBoii cMecu He-Ne manoit maccsl 1 o0bema.
8. M3yuenune PamaHOBCKOTr0 paccesiHusl B HAHOCTPYKTYpax MO3BOJISIET:
1. omnpeaenuTh XUMUYECKHI COCTAaB OBEPXHOCTU HAHOCUCTEMBI;
2. omnpeaenuTh pa3Mepbl 3JIEMEHTOB HAHOCUCTEMBI;

B



3. omnpeaenuTbh KUHETHYECKUE MTapaMeTpbl HOCUTENEH 3apsiia B HAHOCUCTEME;
4. Bce mepevyuCclIeHHbIE XapaKTEPUCTUKU HAHOCHCTEMBI.
9. K tpancnioptaeiM 3pdekramM B HAHOCHUCTEMaX OTHOCHUTCS:
UHTEp(EpEeHIUS EKTPOHHBIX BOJIH;
KBa3nOaJUTMCTUYECKUN TPAHCIIOPT;
KBaHTOBbIN 3P dexT Xoia;
BCE IIEPEUUCIICHHbIE Y(PPEKTHI.
10. OCO6CHHOCTI/I penbeda TOBEPXHOCTH HEMPOBOSANIMX HAHOCHUCTEM MOTYT OBITH JETAIBHO
UCCIIEIOBAHbI:
1. MeronoM CKaHUPYIOLIEW TYHHEIbHON MUKPOCKOIINY;
2. METOJIOM aTOMHO-CHJIOBOM MUKPOCKOTIHH;
3. METOJOM pacTpOBOM IEKTPOHHON MUKPOCKOIINU;
4. METOoJIOM 05Ke-3JIeKTPOHHOU CHEKTPOCKOIUH.

BN

Tect 2

1. CiiHOBOE KBaHTOBOE YHMCJIO AIEKTPOHA B aTOME XapaKTePU3YET:
1. opOuTambHYIO CKOPOCTH 3JIEKTPOHA B ATOME;
2. DSHEPrUIo MEKTPOHA;
3. TPOEKIMIO UMITYJIbCa JJIEKTPOHA Ha 3aJIaHHOE HAIIPaBJICHUE;
4. coOCTBECHHBII MEXaHUYECKUI MOMEHT.

2. HanotpyOka xapakTepusyercs:
1. KOJIWYECTBOM CTEHOK;

2. ouameTpow;
3. XHUpaIbHOCTHIO;
4. BceMU NEpEeUYHCIIEHHbIMU [TapaMeTpaMHu.

3. B nonynpoBoAHUKOBBIX KBAaHTOBBIX IMaX HAOIIOAaETCs:
pa3MepHOe KBaHTOBAHUE;
3¢ deKT TYHHETUPOBAHUS;
HYJIBMEPHBIN I'a3 HOCUTENEH 3apsaa;
OJIHOMEPHBIH ra3 HocuTenel 3apsa.
4.K MGTOI[y(aM) MOJy4YECHUSI KBAHTOBBIX TOYEK OTHOCSITCS:
30J1b-T€J1b METO;
METO/] ra30(a3HON AMUTAKCUH;
METO/1 SIUTAKCUH U3 MOJIEKYJISIPHBIX ITYYKOB;
BCE [IEPEUUCIICHHBIE METObI.
5. HOJ‘IyrIpOBO)IHI/IKOBOI/I reTePOCTPYKTYPOU SBIISAETCS:
1. MoIympOBOJHUKOBAs CTPYKTYpa CO CIOSMU KBAaHTOBBIX TOUEK;
2. TepMaHHUEBBIN P-N-TIEPEXOJT;
3. IUJIEHOYHBIN KOHJEHCATOP;
4. nuonnas crpykrypa LloTTku.
6. K yrinepoaHsIM HAaHOCTPYKTypaM OTHOCSTCS:
bynnepen;
rpaden;
JIETUpOBaHHas yriepoHas HaHOCTpyOKa
BCE [IEPEYUCIICHHOE B MyHKTax 1 - 3.
7.B CHI/IHTpOHBIX HaHocHCTeMax Ha0moaaTcs 3O eKTsI:
TUTAaHTCKOT'O MarHUTOCOINIPOTUBIICHUS;
CIMH-3aBUCUMO€ TYHHEJIUPOBAHUE;
s ekt Konno;
4. HUYEro U3 MEPEUNCICHHOTO.
8. 3yueHnue 0JHOZIEKTPOHHOTO TYHHEIUPOBAHUS BO3MOXKHO B!

el e

=

B
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B 0IHOOApbEPHBIX HAHOCUCTEMAX;
B JIByX0apbepHbIX HAHOCUCTEMAX;
B OJIHORJIEKTPOHHOM TPaH3HCTOPE;
BO BCEX MEPEUNCICHHBIX HAHOCUCTEMAX.
9.K TpaHCHOpTHBIM s¢¢dexTaM B HAHOCUCTEMAaX OTHOCHUTCS:
5. uHTepdepeHLUs dIEKTPOHHBIX BOJIH;
KBa3uOaJUTMCTUYECKUN TPAHCIIOPT;
KBaHTOBbIN 3P PexT Xoia;
BCE MIEPEUNCIICHHbIE YPPEKTHI.
10. 3OHHa5[ CTPYKTypa MOJYIPOBOJHUKOBBIX HAHOCHCTEM C KBAHTOBBIMH SIMAaMHU MOJKET OBITh
UCCIIEI0BaHA:
1. MeTronoM CKaHUPYIOLIEW TYHHEIbHON MUKPOCKOIINY;
2. MeToJ0M (POTOTIOMUHECIICHIIHH;
3. METOJOM CHEKTPOCKOIUHU aMHUTTAHCA;
4. BceMU NEepEeYUCIIEHHBIMH METO/IaMU.

=

% = o

[IprMepbl KOHTPOJIBHBIX 3aJaHUM, BBINOIHIEMbIX OOYYAIOUIUMUCS JUId NPUOOPETeHUS] U
Pa3BUTHSI 3HAHUN U IPAKTHUUECKUX YMEHUH, NPEIyCMOTPEHHBIX KOMIIETCHIIUSIMU.
BouaHoBast pyHKIUA

1. OObsicHuTe, MoueMy (DU3NYECKU CMBICT MMEET He cama Y-pyHKums, a KBaapaT €€ MO
2

w[*?

2. OObscHUTE, TOYEeMYy BOJHOBas (QYHKIMS JOJDKHA OBbITh KOHEYHOM, OJHO3HAYHOU H

HEINPEPBIBHOM.

3. 3anuiuTe BhIpaKEHUE JJIs BEpOSATHOCTU W oOHapyKeHHUs YacTHUIbl B KOHEYHOM oObeme V

€CJIM M3BECTHA KOOPAMHATHAS TICU-(YHKITUS YACTHUIIBI l,//(x s V. Z ) .
4. BonnoBas GyHKIms, onMchIBaIONias HEKOTOPYIO YaCTHUILY, MOXKET OBITh IIPEICTABIICHA B BUJE

1
——Et
Y(x,t)=w(x)-e " . IlokaxuTe, 4TO IJIOTHOCTh BEPOATHOCTU HAXOXKJICHHS YACTHUIBI OIpPENEIACTCA

TOJIBKO KOOpJIUHATHON F-pyHKIMEH.

5. Y-hyHKIHST HEKOTOPOU YaCTHUIIBI HMEET BUJ] % :ée*"/” , TJI€ ¥ - PACCTOSIHUE ATOM YaCTULBI 10
r

CWJIOBOTO LIEHTpA; @ - HEKOTOpas NnoCTosiHHasA. Vcrmomnp3ys yciaoBHE€ HOPMHUPOBKH BEPOSITHOCTEH,

OTIpeIeTUTE HOPMHUPOBOYHBINA KOIDPHUITUEHT A.

6. Hcnonb3ys ycinoBre HOPMUPOBKH BEPOSTHOCTEH, ONpeAeTuTe HOPMUPOBOUHBIN KO3 ULIUEHT

. _ -r/a .
A BoyiHOBOW QyHKUMH Y = Ae , OIIMCBHIBAIOLIEH OCHOBHOE COCTOSIHHME DJJIEKTPOHA B aTOME
BOJIOPOJA, TJI€ 7 - PACCTOSTHUE NIEKTPOHA OT JIpa, a - NepBbII OOPOBCKUN paguyc.
7. Hcnonb3ys ycinoBre HOPMUPOBKH BEPOSTHOCTEH, ONpeAeTuTe HOPMUPOBOUHbIN KO3(hdULIUEHT

2/ 2
. _ -r7/(2a%) . o
BOJIHOBOW (yHKIIMH Y = Ae , OIHCHIBAIOIIEH MMOBEACHUE HEKOTOPOM YACTHIBI, TAE 7 -

paccTosIHME YaCTULIBI OT CUJIOBOTO LIEHTPA; d - HEKOTOPask IIOCTOSHHASL.
8. Bosnosas ¢yukuus Y = Asin(2mx/[) onpenenena Tonsko B ob6nactu 0<x</. Mcnomnbsys
YCIIOBUE HOPMUPOBKH, OIIPEAEINTE HOPMUPOBOYHBII MHOKHTEID A.

o A
9. Y-QyHKIMS HEKOTOPOHW YacTUIbl UMEET BUIY =—e 4 rne ro- pacCTOSIHUE YacTULBI OT
r

CHJIOBOI'O LCHTpaA; a - HCKOTOpasd IIOCTOsIHHAas. Onpenenme Cp€aHEC pacCCTOSAHUEC YaCTUIbL 10
CHJIOBOI'O LICHTpA.

20042
10. BonnoBast hyHKIIMSI, OMUCHIBaIOIIas HEKOTOPYIO YaCTHILY, UMEET BUA W = Ae™" /G ), rae r

- pacCTOAHUC 3TOM JaCTUIlbl 10 CUJIOBOT'O LCHTpPA, a - HCKOTOPAsA IIOCTOSIHHAs. OnpenenHTe cpeaHec
pacCTOAHUEC YaCTHULBI 10 CUJIOBOTI'O LCHTPA.
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11. BonHoBast (yHKIMS, ONMUCHIBAaIOIIAsi OCHOBHOE COCTOSIHHME 3JEKTPOHAa B aToMe BOJOpOJa,
uMeeT B y = Ae /" | Tae r - paccTOSHHE JIEKTPOHA OT sAApa, a - TEPBEI OOPOBCKHIl pamyc.
Omnpenenure cpeHee 3HaUCHUE KBaipaTa pacCTOSIHUA JIEKTPOHA JI0 siipa B OCHOBHOM COCTOSTHHUH.

A 2 /az
12. BoanoBas (byHKum{, OIIHMCBIBAIOIIAs] HCKOTOPYIO YAaCTHUIly, HMECT BU]J l//(V ) = 76 , Tae

A - HOPMUPOBOYHBIA MHOKHUTEIb, PAaBHBIN ; ¥ - PACCTOSIHUE YaCTULIBI OT CUIIOBOIO LIEHTPA; a

1
v 2w

- HekoTopas nocrosHHas. OmnpenenuTe cpeJHee 3HAUYEHUE KBaJApaTa pacCTOSHUS YacTULbl J0
CHJIOBOI'O LICHTpA.
13. BonHoBast ¢yHKIus, onuchiBaroliasi OCHOBHOE COCTOSIHME 3JIEKTpPOHA B aToMe€ BOJOpOJa,

— fp'/a o .
umeer Bug W = Ae """ e r -paccrosiHme snekTpoHa OT Spa, @ - IEpPBBIi GOPOBCKHIT paHyC.

Omnpenenute HanbosIeE BEPOSTHOES PACCTOSHHE dJICKTPOHA JI0 SIIpa.

20242
14. BonHoBas ¢yHKIMS, ONMCHIBAOIIAsI HEKOTOPYIO YaCTHUIY, ©UMeeT Bua Y = Ae™" /@a®) , e r

- paccTOosiHME YacTUIbl OT CHJIOBOIO LIEHTpA; @ - HEKoTopas mocrosiHHas. Omnpenenute Haubosee
BEPOSITHOE PACCTOSIHUE YACTHIIBI 10 CUJIOBOTO LIEHTPA.

Ypasuenue llpennnrepa u ero npuMeHeHue

15. 3anumure ypaBHeHue Llpeannrepa uist CTallMOHAPHBIX COCTOSHUI AJIEKTPOHA, HAXOSAIIETr0oCs
B aTOM€ BOJOPOAA.

16. OnnomepHoe ypaBHenue IllpeawHrepa (I CTAIMOHAPHBIX COCTOSIHHM) JJI YaCTHIIBI,
JBIKYILEUCS MO NENCTBUEM KBAa3UYIIPYrOd CUJIBL.

17. 3anumure obuiee ypaBuenue lllpequnrepa ais cBoOOAHON YaCTHIIbI, IBMKYILENHCS BAOIb OCH
X, U PelnTe 3TO YpaBHEHHUE.

18. Hcxons u3 npUHLIMIIA KIACCUYECKOTO JETEPMUHN3MA M IPUUMHHOCTH B KBAHTOBOM MEXaHMKE,
00BSACHUTE TOJIKOBaHHE IPUYUHHOCTH B KJIACCUYECKOUM U KBAaHTOBOI TEOPUSIX.

19. W3BecTHO, 4TO CBOOOJIHAS KBAaHTOBAsl YacTHIA OMMCHIBAETCS IJIOCKOH MOHOXPOMAaTHYECKON

BojHOM xae bpoitna. IlnoTHocTh BeposTHOCTH (BEpOSATHOCTb, OTHECEHHAs K eAMHHIE oObema)

. 2 - 2
OoOHapy)KeHHsI CBOOOJHOW YaCTHIIBI ‘l//‘ =yy = ‘A‘ =const. QOOBICHUTE, 4YTO O3HAYaCT
MTOCTOSTHCTBO ATOW BEJIMYWHBI.

20. 3anumute ypaBHenue llpenunrepa s cTalimoHApHBIX COCTOSIHUM 711 CBOOOIHOM YaCTHIIHI,
JBIDKYIIECUCS BIOJIb OCH X, a TAaK)Ke OMNPEACIIUTE CPEACTBOM €ro pelieHusi COOCTBEHHBIEC 3HAUYCHUS
sHeprur. UTo MOKHO CKa3aTh 00 YHEPTETUIECKOM CIEKTPE CBOOOTHOM YaCTUIIBI?

YacTHa B NIOTEHINAJILHOH IMe

21. BonHoBast (yHKuMs, omnucChIBaroIlas YacTUIy B MOMEHT BpemeHu ¢ = 0,umeer BUJ

Y(x,0)= Ae_xz/ ke , TIe a U k - HEKOTOpble MHOJIOKHUTEIBHBIE IIOCTOSAHHBIE. Omnpeenure:
1) HopMHPOBOYHBIN KOAPPUIMEHT A4; 2) 007acTh, B KOTOPOM YacTHIIA JOKAJIM30BaHa.

22. Yactuiia HaxoguTCsl B OJHOMEPHOM MNPAMOYTrOJbHOM '"HNOTEHUMadbHON sMe" MUpUHON [ ¢
O0eckoHeyHO BhIcOKMMHU "cTeHkamu'". 3anumute ypaBHeHue lpenunrepa B npeaenax "sampr" (0 < x <
/) u pemure ero.

23. YacTtuiia HaxoguTcsi B OJHOMEpPHON '"MOTeHIMadbHOW sMe" mupuHOM [ ¢ OECKOHEYHO
BBICOKUMH "cTeHKamu'". BeiBeauTe BhIpaKeHHUE JJI1 COOCTBEHHBIX 3HAUCHHUM dHEPTUu £,
24. BonnoBas (yHKmus, ommchIBaronias COCTOSHHE YacTHIbI B OJHOMEPHOW MPSAMOYTOJIbHOM

"HOTEHIMANLHOM sMe" ¢ OECKOHEYHO BBICOKMMHU 'cTenkamu', umeer Bup W (x)= Asinkx.
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Omnpenenute: 1) Bujg cobGcTBeHHON BoMHOBOM (ynkimu VW, (X); 2) xospduuueHt A, ucxons us

YCJIOBHUSI HOPMHPOBKHU BEPOSITHOCTEH.
25. N3BecTHO, UTO HOPMHUPOBAHHAS COOCTBEHHAs BOJHOBAs (DYHKIIUS, OMMCHIBAIOIIAS COCTOSHUE
JJNIEKTPOHA B OJHOMEPHON NPSIMOYTOJIbHOM '"MOTEHHHAIbHOW siMe" ¢ OECKOHEUYHO BBICOKUMHU

2 . 7
"crenkamu", umeer BU W (X) = 7s1n Tx, rae / - mupuHa "smel". OnpenenuTe cpeHee 3HaUCHUE

KOOPJUHATHI X DJICKTPOHA.
26. Jlokaxxute, 4TO COOCTBEHHbIE BOJIHOBbIE (DYHKIIMH, OIKCBHIBAIOIIME COCTOSIHME YacTHUIbl B

OJIHOMEpHOW  "MOTEeHUHANBbHON sMe" ¢ OECKOHEYHO BBICOKUMH 'CTEHKaMu',  SBISIOTCS
1

OpPTOTOHAIBHBIMU, T. €. YJAOBJCTBOPSIIOT YCIOBHIO: Il//n(x)l//m(x)dxzo, ecia n # m. 3aech [ -
0

mpuHa "aMbl"; 7 M m- LeNble Yncia.

27. Yactuuia B 0OJHOMEPHOH MpPSIMOYroibHOM '"HOTEHUMANbHOU siMe" mupuHOM / ¢ OeCKOHEYHO

BBICOKMMH "CTEHKaMU'" HaXOJIUTCS B OCHOBHOM COCTOSIHMU. OmpenenuTe BepOsITHOCTh OOHApyKEeHUs

YaCTHIIBI B JICBOU TPETH "sAMbI".

28. Yactuuia B 0JHOMEPHOH MpPsIMOYrobHOM '"HOTEHUMANbHOU siMe" mupuHOM / ¢ OeCKOHEYHO

BBICOKMMH '"CTEHKaMHU' HaXOJIUTCS B OCHOBHOM cocTosiHuu (n = 2). Ompenenutre BEPOATHOCTH

oOHapyxeHHsl yacTHIlbl B obnactu 3/8/ < x < 5/81.

29. DNEeKTPOH HAaXOJIUTCS B OJHOMEPHOM NPSIMOYroJibHOHM "MOTEHIMaNbHOUN siMe" ImupHHOU [ C

O0eckoHeyHO BbIicOKUMH 'cTeHkamu'". Ormnpenenure BepoSITHOCTh W OOHapyKeHUs JJIEKTpOHA B

cpenHeil TpeTu "sMbl", eciu 3JEKTPOH HaXoAWUTCS B BO3OykIeHHOM coctosiHuu (n = 3). [losicHure

¢bu3nyecKkuil CMBICII TOJYYEHHOTO pe3yibTara, H300pa3suB rpa@uueckd IIOTHOCTh BEPOSTHOCTU

0oOHapyXeHHUsI JIEKTPOHA B JAHHOM COCTOSIHHH.

30. YacTtumia B 0JHOMEPHOU MPSAMOYTOJIBHON "MOTEHIIUATBHON siMe" mupuHOU [ ¢ OECKOHEYHO

BBICOKMMH "CTEHKaMU'" HaXOIUTCs B BO30YKIeHHOM cocTosiHuM (1 = 3). Onpenenute, B KAKUX TOYKaX

"amp" (0 < x < /) IJIIOTHOCTH BEPOSITHOCTH OOHApyXKEHUs dYacTUlbl: 1) MakcumaibHa; 2)

MUHUMaJbHa. [losicHUTe MoJTydeHHBIN pe3ynbTaT rpadu4ecKH.

31. Omnpenenure, Ipu KakoW MIUPUHE OJHOMEPHOM MNPSMOYrOJIbHOM '"HOTEHUMAIbHOU sSMbI" C

OECKOHEYHO BBICOKMMH "CTEHKaMH" JUCKPETHOCTb SHEPreTUUYECKOro CHEKTpa JIEKTpOHA CpaBHUMA C

€ro CpeaHel KNHETHYECKOW dHEepIruen npu temreparype 7.

32. Jlokaxkute, 4To HEprus CBOOOJHBIX AIEKTPOHOB B MeTaylie He KBaHTyercd. Ilpumwure, uro

HIMpUHA [ TPSMOYTrOJbHOM "NMOTEHIHAIbHOM sIMBI" ¢ OECKOHEYHO BBICOKMMH " CTeHKamu'" It

3JIEKTPOHA B MeTajlie cocTaBiisieT 10 cMm.

33. YacTtuna HaxoAWTCs B OJHOMEPHOW MPSIMOYTOJIBHON '"MOTEHIMANBHOU siMe" ¢ OECKOHEYHO

BbICOKMMH "cTeHKamu'". Omnpenenure, BO CKOJBKO pa3 M3MEHSETCS] OTHOLIEHHE Pa3HOCTU COCEIHUX

DHEPreTHYECKUX yPOBHEH AFE, /E, dYacTHUbl Ipu mepexoae oT n = 3 k n = 8. OObsacHuTE

n+l,n
(U3NYECKYIO CYIITHOCTD MOJIyY€HHOTO pe3yJibTarTa.

34. OnpenenuTh COOCTBEHHYIO SHEPTHUIO SIEKTPOHA B HOTEHIMAILHOM sIyKe mupuHoii 10A, eciu
OH HaxOJUTCS Ha TPEThEM Pa3peIieHHOM YPOBHE.

35. OmnpenenuTb MUHUMAIbHBII SHEPreTUYECKUN HUHTEpPBaJ MEXKIY COCEIHUMHU YPOBHSAMHU JUIS
3JIEKTPOHA B IIOTEHIUAILHOM SIIUKE, €CJIU IMpUHA siuka [ = 10A.

36. DHeprus 3MEeKTPOHA, HAXOSIIErocs B MOTEHIMAIbHOM SIIMKE, B OCHOBHOM COCTOSIHUM PaBHA
53B. Onpenenuts JIMHY BOJHBI 1e Bpoiiis Ha BTOPOM pa3peiieHHOM YPOBHE.

37. KakoBa BepoOsSTHOCTb OOHApYXKEHHS HJIEKTpOHA B CEpPEAMHE IOTEHUUAIbHOIO SIIUKa Ha
OCHOBHOM YpOBHE?

38. OmpenenuTh BEPOSITHOCTh HAXOKJEHUS JJIEKTPOHA B MOTEHLMAJIBHOM SILIHUKE Ha PacCTOSHUU
1/31 (/ - muprHa sAKKa), €Ciu 3JIEKTPOH HaXOAUTCS HA TPEThEM Pa3pelICHHOM YPOBHE.

39. OrmpenenuTb, Ha KakOM YpPOBHE B MOTEHIMAJBLHOM SIIUKE HAXOAUTCS OJIIEKTPOH, €CIIH
OTHOIIIEHUE PA3HOCTH IHEPTUHN BHIIIECTOSAIIETO YPOBHS (M HEM3BECTHOTO) K HEM3BECTHOMY paBHO 3/5.
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YacTuubl 1 NOTEeHIUAJILHbIE 6apbep1,1

40. YacTtuna c sHeprueit E 1BMKETCS B IOJIOKUTEIBHOM HAIIPABIEHUN OCH X M BCTPEYAET HAa CBOEM
IyTU NPSIMOYTOJIbHBIA NOTEHLIUATIBHBIA Oapbep BbICOTON U M KOHEYHOW 1mupuHoOi [, mpuuem £ < U.
3anumure ypaHenue llpequnrepa mist obnacreit 1, 2 u 3.

41. Jlnst yciioBUS Tpenplayllled 3ajadd  3aluIInTe pemeHus ypaBHeHud IlpenumHrepa mms
obnacrei 1, 2 u 3. W-pyHkuust oObIYHO HOpMUpYeTcsl Tak, 4yTo A; = 1. IlpeacraBbre rpaduuecku
KayecTBEHHbIN BUJ F-PyHKIUI.

42. DneKxTpoH ¢ 3Hepruen £ = 5 3B ABMKETCA B MOJIOKUTEILHOM HAaIlPaBICHUU OCH X, BCTpeyas
Ha CBOEM IIyTH IPSMOYTrOJIbHBIN NOTeHIHaIbHBINA 6apbep BbicoTol U = 10 3B u mmpunoii / = 0,1 HM.
Omnpenenure ko3 duimeHt D mpo3pavHOCTH NOTSHIIMAIBHOTO Oaphepa.

43. [IpsiMOyrosbHBIM MOTEHIUAIBHBIN Oapbep MMEET UIUPUHY [ = 0,1 um. Omnpenenute B
AJIEKTPOH-BOJIbTAaX Pa3HOCTh YHEPTUN U - E, npu KOTOPO# BEPOSATHOCTh MPOXOKICHUS IEKTPOHA
CKBO3b Oapbep coctaBur 0,5.

44. [IpoToH ¢ sHeprueit £ = 5 3B IBMXKETCS B NOJIOKUTEIBHOM HAIIPaBIEHUHU OCH X, BCTpedas Ha
CBOEM IIYTH IPSIMOYTOJbHBIM MOTEHIMANIbHBIN O0apbep BoicoTol U = 10 3B u mmpunoii / = 0,1 HMm.
Omnpenenure BEpOSATHOCTb MPOXOXKJIEHUS MPOTOHOM 3TOro Oapbepa. Bo ckoibko pa3 Hajgo cy3uTh
Oappep, 4TOObI BEPOSITHOCTh IIPOXOXKACHUS €ro MPOTOHOM Oblja TaKoM ke, Kak JUIsl AJIEKTPOHA MpHU
BBIIIE IPUBEACHHBIX YCIOBUSAX.

45. [IpsiMmoyrosbHBINM NOTEHIUANBHBINA Oapbep UMEET HIUPUHY [ = 0,1 um. PazHoCcTh MeXxny
BBICOTOM MOTEHLMAIBHOTO Oapbhepa U dHEPruel JBUKYLIErocs B MOJIOKUTEIbHOM HAIIPABIEHUU OCH X
anekrpoHa U - E = 5 3B. Omnpenenute, BO CKOJIBKO pa3 U3MEHUTCS KO3(PPUIMEHT npo3padyHocTH D
IOTEHIMAILHOTO Oapbepa JUlsl IMEKTPOHa, eciu pasHocTh U - E Bo3pacTaeT B 4 pasa.

46. Yactuna c sHepruerd £ IBUKETCA B IOJIOKUTEIBHOM HAIIPABIECHUM OCHU X M BCTPEYAaeT Ha
CBOEM IyTH OECKOHEYHO IIWPOKHIA MPSAMOYTOJIbHBINA MOTEHIUATIBHBINA Oapbep BeicoToM U, mpuuem E >
U. 3anummuTte ypaBuenue Llpenunrepa mis obnacreit 1 u 2.

47. JUnst ycioBus mpenplAyllled 3ajadd  3anuiunTe pemeHue ypaBHeHuil IlpenmHrepa s
obnacreir 1 u 2. ¥Y-pynkuus oOblyHO HOpMHpyeTcsi Tak, uto A;= 1. IlpencraBbre rpaduuecku
KauecTBEHHBIN BUJ F-PyHKIUI.

48. Yactuna c sneprueit £ = 10 3B 1BMKeTCS B NOJOKUTEIBHOM HAIPABJICHUU OCH X, BCTpedas
Ha CBOEM IyTH OE€CKOHEYHO HIMPOKHUI MPSIMOYIrOJbHBIM MOTEHIMAIbHBIA Oapbep BoicoTOl U = 5 3B.
Onpenenure ko3hUIUEHT NpeaoMIIeHUs 7 BOJIH e bpoilns Ha rpaHulie NOTEHIMAIBLHOTO Oapbepa.
49. DnekTpoH ¢ MHOU BOHBI 1e bpoiinsg A = 100 M, ABUTAsICH B MOJIOKUTEILHOM HAIIPABICHUHN
OCH X, BCTpEYAeT Ha CBOEM IyTH OECKOHEYHO LIMPOKHM MPSIMOYIOJbHBIM MOTEHIHAIbHBIN Oapbep
BbicoTOM U = 100 3B. Onpenenure anuny BoiHbI e bpoilisg nocie npoxosxaeHust 6apbepa.

50. Yactuna c sneprueit £ = 50 3B, nBurasce B MOJIOKUTEIBHOM HAMPABICHUH OCHU X, BCTPEYAET
Ha CBOEM IIyTH OECKOHEYHO MIMPOKUI MPSIMOYroJIbHBIN NOTEHIMANbHbIN 6apeep BoicoTol U= =20
5B. Onpenenure BEpOATHOCTh OTPAKEHUS YaCTULBI OT 3TOro Oaphepa.

51. Yacruria maccoit m = 107 kr, IBUrasch B MONOKHTETHHOM HAIPABJIEHUU OCH X CO CKOPOCTBIO
v =20 m/c, BcTpedaeT Ha CBOEM ITyTH OECKOHEUHO IIUPOKUI MPSMOYTOJIbHBIN NOTEHIMATbHBIN Oapbep
BoicoToll U = 100 3B. Omnpenenure koddduuueHt orpaxeHus R BonH ne bpoins Ha rpanuie
MMOTEHIIMAIBLHOTO Oapbepa.

52. YacTtuna c sHeprueil £ IBMKETCS B IIOJIOKUTEIBHOM HAIIPABIEHUN OCH X M BCTPEYAET Ha CBOEM
yTH OECKOHEYHO MIMPOKHUI MPSAMOYroJIbHBIA MOTEHIHMANbHBIH O0apsep BbicoToil U, mpuuem E < U.
3anumure ypaHenue lllpeaunrepa mis obnacreit 1 u 2.

53. JUnst ycioBus mpenplAyllled 3ajadd  3anuiunTe pemeHue ypaBHeHuil IllpenmHrepa s
obnacreir 1 u 2. W-pynkuus oOblyHO HOpMHpyeTcsi Tak, uto A = 1. IlpeacraBbre rpaduuecku
KauecTBEHHBIN BUJ F-pyHKIUI.

54. OnekTpoH ¢ anuHOW BoJiHBI A ae bpoins, paBHo#t 120 mM, ABMXKETCS B TMOJIOKUTEIHHOM
HampaBJICHWH OCH X U BCTPEYaeT Ha CBOEM IIYyTH OECKOHEYHO IIHPOKUM MPSAMOYIrOJIbHBIN
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noTeHuanbHeiii 6apeep BbicoTor U = 200 »B. Omnpenenure x03pUIHMEHT OTpakeHUs R BOJIH 1€
Bpoilnig Ha rpaHuile NOTEHIMAIBLHOTO Oapbepa.

55. YacTtuna c sHeprueil £ IBMKETCS B NOJIOKUTEIBHOM HAIIPABIEHUN OCH X M BCTPEYAET Ha CBOEM
yTH OECKOHEYHO IIMPOKHUI MpsMOYrojibHbI Oapbep BoicoTol U, mpuuem E < U. Ilpunumas 4; = 1
(kak 3TO OOBIYHO JIEAETCs1) M UCII0JIb3Ysl YCIOBUS HENPEPHIBHOCTH BOJHOBOM (PYHKIIMU U €€ MepBOi

o o 2
IIPOM3BOJHOM Ha TrpaHune obnacted 1 u 2, ompeienuTe IUIOTHOCTb BEPOSATHOCTH |l//2(0)|

0oOHapy>XeHHsI 9acTUIlbl B ToUke x = () obmactu 2.

56. Yacrtuua ¢ 3Hepruei £ ABMKETCS B NOJIOKUTEIBHOM HalpPaBIECHUH OCH X U BCTPEUAET Ha CBOEM
yTH OECKOHEYHO IMIMPOKHUI MPSMOYrOJIbHBIA MOTEHIMANbHBIH O0apsep BbicoToil U, mpuuem E < U.
[Tpunumas A; = 1 (kak 0OBIYHO JI€7A€TCA) U UCIIOJIb3YS YCIOBHS HEMPEPHIBHOCTH BOJHOBOW (PYHKIIUU
M ee MepBOM MPOU3BOJHONW Ha rpaHuie obnactet 1 m 2, ompenenuTe MIOTHOCTh BEPOSATHOCTH
0OHapyKeHMsI YaCTHIIbl HAa PaCCTOSIHUM X OT NOTEHIMAIBHOIO Oapbepa.

57. Onpenenuth AIUMHY BOJIHBI e bpoilns ans snekTpoHa, MpOUIeANIero HaJ MOTEHIMAIbHBIM
OapbepoM, ecii K03 GUIMEHT npernoMiieHus paBeH 1/3, a BeicoTa 6apbepa 9 3B.

58. Onpenenuth MoKa3zareib MPEJIOMIICHUS BOJIH J1e¢ Bpolis 11sl 31eKTPOHOB, €Ciii KOAPPUIIUEHT
OTpaKeHHUS uX OT Oaphepa paseH 0,25.

59. Onpenenuth, Kakol 3HEpruen NOJDKEH o0sagaTh AJIEKTPOH Ui MPOXOXKACHUS depe3 Oapbep
NpAMOYroibHOH (GopMsl TomuuHON 10A u BbIcoTOM 9 3B, eciu kK03(h(HUIMEHT TPO3PAYHOCTH PaBEH
0,5.

60. OnexTpoH ¢ sHepruet 49 5B nHaleraer Ha mnoTeHUMANbHBIM Oapbep BbicoTOM 24 3B.
OrnpenenuTh Moka3aTeiab MPEIOMIICHHS BOJIH Jie bpoiis.
61. Ompenenuty kKodhdUIMEHT Tpo3payHOCTH Oapbepa IS DJIEKTPOHA,  MPOIIESAIIECTO

YCKOPSIONIYIO Pa3sHOCTh MoTeHnuanos 51 B, eciu BeicoTa 6apbepa 76 5B u ero mmpuna 2A. Bapsep
PSIMOYTOJIbHOU (DOPMBI.

62. Onpenenutb pasHOCTb SHEPIHM IEKTPOHA U BBICOTHI NOTEHUHUAIBHOTO Oapbepa, €clid €ro
BEPOATHOCTDH HAXOXKEHHUs Ha paccTosHuu 1 A oT rpanuis! 6apsepa pasHa 0,3.

63. OnpenenuTh PHEPTUIO AJIEKTPOHA, HAOEraromero Ha MOTeHIMAIBHEBIN Oaphep BbICOTON 9 3B,
eciu K03 UIIMEHT MpeoMIIeHHsI BOJIH 1e bpoitns 4/5.

64. [TocTpouths rpaguk 3aBUCUMOCTH KOA(PPHUIMEHTAa MPO3PAYHOCTU MPSIMOYTOJIbHOTO Oapbepa
BBICOTOM 25 3B 0T €ro mupuHbI 17151 3JEKTPOHOB ¢ d3Hepruei 20 »B.

65. [Toctpouts rpaduk 3aBUcUMOCTH  KOd((UIIMEHTa MPO3PayHOCTU  MPSIMOYrOJILHOTO

noTeHIuanbHOro Oapbepa mmpuHoit 8A or pasmoctu U - E gus E < U, rae U - BbIcoTa
MMOTEHIIMAILHOTO Oapbepa.

JInHeHHbI rapMOHMYECKUH OCHUJLIATOP

66. Jlokaxxute, 4to BoymHOBasA QyHKumsa W (x)= Axe *  MOXKeT ObITh pPEIICHUEM yPAaBHEHUS
Hpenunrepa aas rapMOHUYECKOrO OCIMILIATOPA, Macca KOTOPOTO 7 W MOCTOSTHHAs KBAa3HYNpyrou
cuibl k. Onpeenure coOOCTBEHHOE 3HAYCHHUE TIOJIHOM YHEPTUH OCIIIIISATOPA.

67. YacThiia Maccoii m JBIDKETCS B OJHOMEPHOM TOTeHHuagsHOM mome U(x) = kx*/2
(rapmoHnyecKkuil ocuIsATOp). BosiHOBas pyHKIMS, ONKCHIBaIOIIasi IOBEIEHUE YaCTUIIBI B OCHOBHOM
COCTOSIHMM, UMEET BUI W (Xx) = Ae ™, tne A4 - HOPMHUPOBOYHBIN KO3((ULUEHT; a - MOJ0XKUTEIbHas
noctosiHHas. Mcnonw3ys ypaBHenue lllpenunrepa, ompenenurte: 1) MOCTOSHHYIO a@; 2) SHEPrHUIO
YaCTULIBI B 3TOM COCTOSIHHH.

68. OObscHUTE (U3HYUECKUNA CMBICI CYIIECTBOBAHMSI DSHEPTUM HYIJIEBBIX KOJICOaHMM IS
KBaHTOBOT'O TapMOHUYECKOI'O OCHMJUIATOpA. 3aBUCHUT JIM HaJUYME€ HYJEBbIX Koyie0aHUIl OT (opMbI
"MOTEeHIUaTBLHOM IMBI"?

69. MaremaTuueckuii MassTHUK MOKHO paccMaTpHUBaTh B KAYECTBE TAPMOHUYECKOTO OCLMILISATOPA.
Omnpenenure B 3J€KTPOH-BOJIBTAX SHEPTUIO HYJIEBBIX KOJeOaHUM JUIsl MasTHUKA JUIMHOU [ = =1 M,
HaXOJSIIEroCs B M0JI€ TATOTEHUS 3eMJIH.
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70. PaccmarpuBas matematndeckuit masTHuK maccort m = 100 r u mmHoU [/ = 0,5 M B BuIe
FapMOHUYECKOIO  OCLWJLISATOpPA,  ONpENEIUTEe  KJIACCHYECKYI0  aMIUIUTyny A  MasTHHKa,
COOTBETCTBYIOILLYIO SHEPIMH HYJIEBBIX KOJIEOAHUI ITOTO MASITHUKA.

CrrcoK THNOBBIX KOHTPOJIbHBIX BOIIPOCOB I OLIEHKU YPOBHS C(HOPMUPOBAHHOCTH 3HAHU,
YMEHHH 1 HaBBIKOB, IPEYCMOTPEHHBIX KOMIETEHIUIMH, 3aKPEIJICHHBIMU 32 JUCLUILITUHOM.

1. CoBpemenHoe 3HaueHue Gpu3nku HaHocucteM. Kinaccudukarus HaHOCHUCTEM.

2. DneKTpOoHHbIE 000J0YKU B aTOMaX, KBAHTOBBIE YHCIIA.

3. Ypasuenue llIpenunrepa, BO10po10TI0100HBINH aTOM.

4. AToMHBIE KJIaCTepbl, KBAHTOBBIE TOUKH.

5. HaHoTpyOKH, HAaHOIIPOBOJIOKH, CHCTEMBI C MOHM)KEHHOH pa3MEpHOCTBIO Ta3a HOCHUTENEH
3apsna.

6. KonneHcupoBaHHOE COCTOsSIHHE Marepuu. MeToapl MOJy4eHHs AaTOMHBIX KJIACTEpOB,
KBaHTOBBIX TOYEK, IPOBOJIOK, TPYOOK, SIM.

7. Terepoctpykrypsl. Ousnueckue cBoicTBa U 3PHEKTHI.

8. MHOTOO0Opa3ue MEeKTPOHHBIX HaHOcucTeM. [Ipumenenue.

9. VYrnepoausle HAHOCTPYKTYphl. Dymepensl, rpaeH, yriepoaHble HaHOTpYyOku. OnucaHue
¢buznueckux cpoiictB. Metosl nostyyenus. Ilpumenenue.

10. ®oToHHBIE, onTHYECKUE KpUCcTaILIbl. [lomydenue, cBOMCTBA, IPUMEHEHNE.

11. HarocucreMbl 1 KBaHTOBas onTuka. [IpuHIMIIBI pabOTHI ONITHYECKOTO JIa3epa.

12. Kimaccudukanust 1a3epoB Ha OCHOBE HAHOCUCTEM.

13. CHUHXpOTpPOHHOE U3Ty4YEHHE.

14. UHTeHCHUBHBIC aTTO- B (PEMTO-CEKYHTHBIE JIa3ePHl.

15. JIByxdoTOHHBIE mpoIllecchl, CTUMYJIHpoBaHHOe PamaHOBckoe paccesHue U JIpyrue
onTUYeCKUE 3PPEKTHI.

16. JIroMuHECLIEHLIMS B TIOJIYIIPOBOJHUKOBBIX HAHOCUCTEMAX.

17. Ucnonb3oBaHue IJIa3MOHHBIX BO30YKIEHUI HAaHO KJIACTEPOB JUISl JUATHOCTUKU U JICUCHUS
3a0osieBanuii. HOHOKOHTEMHEPBHI.

18. OnTuueckue cBoiicTBa OMOTKaHeM U IUIa3MOHHbBIE pe30oHAHCHl. Kiactepbl-30HIbI.
DOTOAECTPYKIMS KIETOK.

19. TpancnopTHBIE SBIEHUS B HAHOCHCTEMAX.

20. CriuHTpOoHHBIE HaHOCcHCTeMBI. [loyuenue, cBolicTBa, prU3HUecKre MPUHLIUIIBI PAOOTHI.

21. Kynonogckast 6mokana. HaHOCHCTEMBI 7151 OTHOAJIEKTPOHUKH.

22. MeTtopl TEOPETHUECKOTO HCClIeIoBanms HaHocucTeM. Kimaccudukanms.

23. TeopeTnueckre MOIETH HAHOCUCTEM U UX UCITIOJIb30BAHHE.

24. Dnementapuas teopus pyne. [IpaBuna cymm.

25. Teopus ¢ynkuunonana miotHocT (DFT) kak 06a30Bblii MUKPOCKONMUYECKHUH METOJ
U3Y4YEHUSI HAHOCUCTEM.

26. ®ynkunonan Kona-lllema 1 0OMEHHO-KOPPEISIUOHHBIN YJIEH.

27. Knaccudukanus 3KkcriepuMeHTaIbHBIX METOJIOB HCCieloBaHus HaHocucTeM. CpaBHEHUE U
XapaKTEPUCTHUKHU.

KpuTepml OLICHUBAHUA pemenniz’l TECTOBbIX 3aJa4

Komnerenuus ‘ Kpurepuii (CTYyA€HT 10JI7KEeH) ‘
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OIIK-1 - CnocobHocTh mNOHHMMaTh OCHOBHbIE | [IoporoBbIii ypoBeHb:
npoOieMbl B CBOEM mpeaMeTHOW oOnactu, BbIOMpaTh | [IpaBuiibHBIE U MCUEpIBIBAIOIIKE
METO/IbI U CPEICTBA UX PEIICHUSI. OTBETHI Ooyiee ueM Ha 40%
OIlK-2 - CriocoOHOCTh UCIOJIB30BaTh | BOMPOCOB KOHTPOJBHBIX U TECTOBBIX
pe3yinbTaThl  OCBOEHHUS  JUCUUIUIMH  NPOTpaMMbl | 3aJaHH.
MarucTpaTypshl.

OIIK-5 - T'oToBHOCTH O(OPMIISATH, IPEACTABIIATS,
JOKJIaaplBaTh U ApPryMEHTUPOBAHHO  3allMILIATh
pe3yNbTaThl BBIIOJHEHHON PabOTHI.

IIponBUHYTHINH YPOBEHB:
[IpaBuiibHBIE M MCYEPIBIBAOIINE

[K-5 - CrnocoOHOCTh  JenaTh  HAy4HO- o
OTBETHI Ooyiee 4YeM Ha 60%
000CHOBaHHBIE BBIBOJIBI TI0 PE3yIbTaTaM TEOPETUICCKUX
- BOIIPOCOB TECTOBBIX U KOHTPOJIBHBIX
W OKCHEPUMEHTANBHBIX — MCCICMOBAHUH,  JaBaTh | ..o

PEKOMEHJIAIMK TI0 COBEPIICHCTBOBAHUIO YCTPOUCTB H
CHCTEM, TOTOBUTh HAy4HbIC MyOJMKAIIMA W 3asIBKH Ha
n300peTeHus.

[IK-6 - CriocoOHOCTh aHAMM3UPOBATh COCTOSTHUE
HAyYHO-TEXHMYECKOH  IMpOOAEeMBbl IyTeM  10A00pa, | JranoHHLI YPOBEHb:
M3Y4CHHs M aHANM3a JIMTCPATYPHBIX M IATCHTHBIX | [[pawibHBIE M HCUEPIIBIBAOLIME
HCTOTHUKOB. oTtBeThI Oosiee yeM Ha 80% BOIIPOCOB
KOHTPOJIBHBIX TECTOBBIX 3aJIAHUH.

OneHouHble  Marepuajlbl BXOASIT B  cocTaB  pabouell  HpOrpaMMbl  JAUCLHUILIMHBI
«(DYH)IaMeHTaJ'IBHBIC OCHOBBI (i)I/ISI/IKI/I HAHOCHCTEM U HaHOT€XHOHOFHﬁ>>, HaIpaBJICHUEC ITOATOTOBKH —
11.04.04 «2Onextponuka u HaHO3JeKTpoHUKa», OIIOIT «MuKpPO- 1 HAHOAIEKTPOHUKAY.

CocraBun
TOTIEHT Kadeapsbl
MHKpPO- U HAHODIEKTPOHUKU B.I'. JIutBuHOB

3aB. kadeapou
MUKPO- H HAHOZJICKTPOHHUKH,
1.¢.-M.H., TOTIEHT B.T". JlutBunoB



