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1. OLIEHOYHBIE MATEPUAJIBI JULS IIPOBEJIEHIS
[IPOMEXXYTOYHOU ATTECTALIMY OBYYAIOIIUXCS 1O
JICLIUTUIMHE (MOJIY JIIO)

OueHo4yHble MaTepHaJbl — 3TO COBOKYIHOCTh y4€OHO-METOJUYECKHX
MaTepHrasioB (KOHTPOJBHBIX 3aJaHui, onucaHuil (opM U MPOUEYp), MPeIHAZHAYCHHBIX
JUIsL OLIEHKM KayecTBa OCBOCHHS OOYYAarOIMMHUCA AAHHOW JMCLMIUIMHBI KaK YacTH
OCHOBHOM 00pa30BaTebHOI MPOrpamMMBl.

Leab — OLEHUTH COOTBETCTBUE 3HAHWM, YMEHUW U YPOBHS MPUOOPETEHHBIX

KOMITETCHIIUN, OOydYarouuxcs IeasiM U TpeOOBaHUSIM OCHOBHOU

00pazoBaTeIbHON

MIPOTPAMMBI B XOJI€ IMTPOBEACHUS TEKYILETO KOHTPOJISI U TPOMEKYTOUYHOM aTTECTALINH.

OcHoBHasA

OOLIEKYNbTYPHBIX U
00y4JaroIIMMCS B COOTBETCTBUH C STUMH TPEOOBAHUSIMU.

[IK-1.1 -

3ajga4dya

—  00€ecCIIeuuTh
npo¢eCCUOHATIBHBIX

OLICHKY YpOBHS
KOMIICTCHIIUM,

c(OpMHUPOBAHHOCTH
npruoOpeTaeMbIX

IMPpOBOAUT MOACIIMPOBAHHUC W HCCIICOAOBAHUA (bYHKHI/IOHaHBHBIX,

CTaTUYECKHUX, JIU-HAMHUUYECKUX, BPEMEHHBIX, YaCTOTHBIX XapaKTEPUCTUK MPUOOPOB,
CXEM, YCTPOMCTB M YCTAaHOBOK JJICKTPOHUKH W HAHOAJIEKTPOHUKH PA3JTUYHOIO
(GYHKITMOHAIBHOTO HA3HAYCHUS;

[K-2.1 -

HAOJJOICHUIA.
KoHTposb 3HaHuii 00yJaronuxcs MpoBOAUTCS B POopMe TEKYIIETO KOHTPOJIS U
IIPOMEKYTOYHOM aTTeCTAIIHH.

ITpu

OLICHUBaHNN

AHAJIM3UPYCT HAYYHBIC TAHHBIC,

(ompenenieHUH)  Pe3yJbTATOB

MPUMEHSIETCS. TPAAUIIMOHHAS CUCTEMA (3aU4T€HO, HE3aYTEHO).

pE3yNbTAThI

OCBOCHU

OKCIICPUMCHTOB H

JIUCIUTUIAHBI

ITacoprt oHIa OLIEHOYHBIX CPEACTB MO AUCHMIJINHE

Ne | Ne KonTtposnpyem Kon Jtan GopMHPOBAHUS Bua, meroxa, popma
pa3 ble pa3ieJibl KOHTPOJIM- KOHTPOJIMpPYeMOii OLEHOYHOI'0
n ie" (TembI) pyemoii KOMIIeTeHIIMH (MU eé cpeacTBa
/ AUACHHUILIAHBI KOMIIETEH- YaCcTH)
n (pe3yabTarbl 0 | oMU (MU eé
pasnenam) 4acTH)
1|1 BBenenue TIK-1.1 JIeknMoHHBIE  3aHATHS | DK3aMEH
00yJaromuxcs B
TEYCHUE y4eOHOro
cemecTpa
2 |2 ATOMBI, T1K-1.1, JIleK1noHHEIE, AHATUTAYECKUA OTYET MO
MOJIEKYJIBI IK-2.1 NpaKTHYECKHE, caMocTosTensHOR  paGore,
PEIYJIbTATHI peuicHus
HaHOCHCTEMBI nabopaTopHbie M|, OTUCTRL o
CaMOCTOATCIILHBIC n1abopaTopHbIM paboram ¢
3aHATUA O6yanOH.II/IXC5I NEPHOTUIHOCTEIO 1 pa3 B
B TEUeHUE Yy4yeOHOro | /BE Helem,
cemecTpa 9K3aMCH
3 13 ATOMHEIE I1K-1.1, Jlex1noHHEbIE, AHaIUTHYECKHH OTYET MO0
KJIaCTephbl, IK-2.1 NpaKTHYECKHE, caMoCTOATENbHOE  padore,
pe3ybTaThl peuieHus
HaHOTPYOKH, nabopaTopHbIe L e oTYCTEI o




HAHOITPOBOJIOKH, CaMOCTOATENIbHEIE nabopaTopHbIM paboram ¢
KBAaHTOBBIE TOYKU, 3aHATHS OOydaromuxcs | "CPHOMMIHOCTRIO 1 pas B
JIBE HENIENH,
CUCTEMBI c B TEYCHHE Yy4eOHOro
. JK3aMEH
IMOHMKEHHON cemecTpa
pPa3MEepHOCTHIO
raza  HocHTenel
3apsia
VYrneponnsie I1K-1.1, JlekoHHbBIE Y | AHAIMTHYECKUH OTYET 110
HAHOCTPYKTYPBI [K-2.1 CaMOCTOSITEITbHBIC caMoCToATeNbHOM  padore,
SAHSITHSI 06 AFOIIIMIXCS OTBECTHI Ha TCCTOBBIC
v H6l 3aaHus
B TEUCHHE Y4EOHOTO | jonoy o
cemecTpa
®DOoTOHHEIE, T1IK-1.1, JlekumoHHbBIE A | AHAIMTHYECKMA OTYET II0
OIITUYECKHUE I1K-2.1 CaMOCTOSITEIILHBIE CaMOCTOATENbHOM  paboTe,
OTBCThI Ha TECTOBBIC
KPHUCTAJLIBI 3aHATHS  O0YJarOIHXCSI
6 3aaHus
B TEUCHHEC YUYEOHOTO | jonn o
cemMecTpa
Hanocucremsl u T1K-1.1, JleknnoHHeIE, AHAITUTAYECKHI OTYET MO
KBaHTOBas IK-2.1 [PaKTHYECKHE, caMoCToATeNbHO  padore,
6 PpE3YIbTAThI peuieHus
OIITHKA naboparopHbie u
3aja4, OTYECThI 10
CaMOCTOATCIIbHBIC n1abopaTOpHBEIM paboTaM ¢
3aHATUA OOYYAIOIIMXCS | mepHomMyHOCTHIO 1 pa3 B
B TEYeHUE YydeOHOro | /B¢ Henenw,
ceMecTpa OK3aMCH
BuonanocucremMsl T1IK-1.1, JlekumoHHbBIE A | AHAIMTHYECKUA OTYET IO
HK_21 CaMOCTOSTEIbHBIE CaMOCTOATCIIBHOU pa60Te,
SAHSITHSI 0 6 AFOIIIFIXCS OTBECThI Ha TECTOBBIC
yHaol 3a71aHus
B TCYCHHE YYEOHOTO | i o
cemMecTpa
CHnuHTpOHHBIC T1K-1.1, JlexunoHHEIE, AHAIUTAYECKHA OTYET MO
HAHOCHCTEMBI IK-2.1 [IPAaKTHYECKHE y | caMocTosTensHoit pabore,
CaMOCTOSITEIILHBIE PESyLTATE PEIIEHIA
3a1a4, OTBETHI HA TECTOBBIC
3aHATUA  OOYYAIOIMXCA | 33 1amms
B TEUYCHHE YUEOHOTO | jx3amen
cemecTpa
Meronast IK-1.1, JIeK1MoHHEIE, AHATUTAYECKUA OTYET MO
TEOPETUUECKOTO IK-2.1 HpPaKTHYECKHE, CaMOCTOATENLHOM  padore,
i na60 ATODHEIE i PEIYJIbTATHI peucHus
p p 3aaad, OTYCThI 10
SKCIICPUMCHTAJIbH CaAMOCTOSTECIIbHBIC ma0opaTopHEIM paboTaM C
oro 3aHATUA O6yanOH.II/IXC}I TIePUOINIHOCTBIO 1 pa3 B
HCCIIEIOBAHUS B TeYCHHE y4eOHOro | ABE Helenw,
HAaHOCHUCTEM ceMmecTpa 9K3aMCH

2 ®opMbI TEKYILIET0 KOHTPOJIS

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C LEIbIO ONMPEACIICHUS] CTETICHU
YCBOEHUS Y4yeOHOro MaTepuaiia, CBOCBPEMEHHOTO BBISBICHUS W  YCTpaHEHUS
HEJIOCTaTKOB B TOATOTOBKE OOYYAIOIIMXCSA W TPHUHITHS HEOOXOTUMBIX MEpP IO
COBEPIIICHCTBOBAHUIO METOJHMKHU IPENoJaBaHus yuyeOHON TUCHUIUIMHBI, OpraHU3aIliu
paboThl OO0ydYarOIIUXCS B XOJ€ y4eOHBIX 3aHATHA M OKa3aHHUS UM WHAWBUYyaTbHOU



MTOMOIIIH.

K KOHTpOJIIO TEKylIel yCleBa€MOCTHM OTHOCATCS MPOBEPKA 3HAHWM, YMEHUH U
HaBBIKOB OOYYAIOIIUXCS: Ha 3aHATUSAX, MO Pe3yJbTaTaM BBHITIOJTHEHUS O0YyYaroIIMMUCS
WHJMBHUIYaJbHBIX 3aJlaHUM, TPOBEPKM KadeCcTBA KOHCIEKTOB JIEKIMA U HMHBIX
MaTepuasoB.

Tekyiuii KOHTPOJIb MO AUCHUIUINHE «DU3MKa HAHOCUCTEM) MPOBOJIUTCS B BUJIC
TECTOBBIX OINPOCOB IO OTACJIbHBIM TEMaM JUCHUUIUIMHBI, TPOBEPKU 3aJaHUU,
BBITIOJIHAEMBIX CAMOCTOSITENIbHO U Ha J1aOOpaTOPHBIX 3aHATHSX, a TAKXKE DKCIpecc —
ONPOCOB M 3a/laHUM TIO0 JIGKIMOHHBIM MaTepualiaM M J1abopaTopHbIM paboTam.
VYueOHble mocoOusi, peKOMEHIyeMbIe NIl CAMOCTOSITEIbHON paOOThl U TOATOTOBKH K
7a00paTOPHBIM 3aHATHUAM OOydaromuxcsi mo aucnuiuHe «®dusuka HaHOCHCTEMY,
coJlep>KaT HEOOXOJMMBIN TeopeTHUecKuil matepuai. Pe3ynbraThl caMOCTOATENHHOMN
paboThl KOHTPOIUPYIOTCS MPENOABATEIIEM.

3 @opMbI MPOMEKYTOYHOTO KOHTPOJISI
dopmoii TPOMEKYTOYHOTO KOHTPOJISI MO JWCIMILIAHE SBISCTCS SK3aMeH.
dopma poBeACHHS IK3aMEeHa — YCTHBIH OTBET, 10 YTBEPXKJACHHBIM 3K3aMCHAITMOHHBIM
owieram, chopMyJIUPOBAHHBIM C YUETOM COJICPKAHUSL YUeOHON TUCIUTUIMHBI.
[lenpro mpoBeACHUS TPOMEKYTOYHOM aTTECTAllMHM  SIBJISIETCS  MPOBEpPKa
KOMITETEHITUH, TPUOOPETEHHBIX CTYJICHTOM IPU OCBOCHHH JIMCIHUIUIAHBI.

4 Onucanue nokasaresjed 1 KpuTepueB OLlEHUBAHUSA KOMIIETEHIIUI HA
Pa3JIMYHBIX 3Tanax uX (opMHPOBaHUSA, IIKAJ OLECHHMBAHMSA

Onenka creneHu (GOpMUPOBAHUS YKa3aHHBIX BbIIIE (M. 1) KOHTPOJIMPYEMBIX
KOMIIETEHIIUH y 00ydaroluxcs Ha pa3Iu4HbIX dTanax ux (GOpMUPOBAHUS MPOBOIUTCA
IpernojaBareieM BO BpeMs JEKUWWA, KOHCYJIbTalUid W JIaDOpAaTOPHBIX 3aHATUH 110
IIKQJIE OLEHOK «3a4T€HO» — «HE 3a4TeHO». TeKyIlHd KOHTPOJIb IO IUCLUIUIMHE
IIPOBOJUTCS B BUJE TECTOBBIX OIIPOCOB IO OTIAEIBHBIM TEMaM JUCLUIUIMHBI, IPOBEPKU
3aJJaHUM, BBIMOJIHAEMbBIX CAMOCTOATENBbHO, U Ha JIA0OPATOPHBIX 3aHATUAX, a TAKKE
IKCIPECC — OMPOCOB M 3aJaHUil MO JIEKIMOHHBIM MaTepualiaM U JIabopaTOpHBIM
pabotam. @opMupoBaHue y 00y4yaroUXxcsa BO BpeMsi 00yU€HHUs B CEMECTPE YKa3aHHbIX
BbIIIIE KOMIIETEHIIMI Ha 3Tanax JadopaTOPHBIX 3aHATUN U CaMOCTOATEIbHON pabOThI
OLICHMBAETCS [0 KPUTEPHUSAM IIKAJbI OLIEHOK - «3aUTE€HO» — «HE 3a4TeHO». OCBOEHHE
MaTepuana JUCUUIUIMHBI W JIOCTaTOYHO BBICOKAas CTeNeHb (OPMUPOBAHUS
KOHTPOJUPYEMBIX KOMIETEHIMI oO0yuaromerocsi (CBOEBPEMEHHBIE BBINOJIHEHUE H
3alllUTa OTYETOB IO Ja0OpaTOpPHBIM pPabOTaM CIIy»aT) OCHOBAHMEM JUIsl JOMyCKa
00y4aroUIerocs K 3Taiy MNpoMeKyTOYHON aTTECTALMU - DK3aMEHY.

YPpOBEHb TEOPETUYECKOW IMOATOTOBKH CTYACHTA ONPEIEISAETCS COCTABOM U
CTeNeHbI0 (POPMHUPOBAHUS TPUOOPETEHHBIX KOMIIETEHIIUM, YCBOCHHBIX TEOPETUYECKHUX
3HaHUW M METOJOB, a TaKK€ YMEHHEM OCO3HAHHO, d((PEKTUBHO MPUMEHATh HX IpPHU
pEelIeHUH 3a/1ad LEJIEHANPABICHHOIO MPUMEHEHMS Pa3jiu4HbIX I'PyNI MaTEpHAIOB B
AJIEKTPOHHOU TEXHUKE.

ATTecTanus CTyJE€HTOB I10 UTOraM BBINOJIHEHUSI KypCOBOM pabOThI MPOBOAUTCA
COIJIACHO COCTaBY M CTENEHU (POPMHUPOBAHUS MPUOOPETECHHBIX KOMIIETEHIIUH; YMEHUIO



Ha MPAKTUKE MPUMEHSITh TEOPETHYECKUE 3HAHUS, MPAaBUIBHOCTH U aKKYpPaTHOCTHU
BBITIOJIHEHUST KYpCOBOM palOOThl; YMEHUIO TMPEACTaBIATh M 3alIUIIATh KYPCOBYIO
pabory.

3ammTa KypcoBOM pabOThl OPraHU3yeTCs W OCYIIECTBIISIETCS, KaK MpPaBUJIO, B
dopme mpesentanuu. OLEHUBAIOTCA TMPHU 3alIUTE KypcOBOW pabOTHI CIETYIOIIHE
KPUTEPHUU:

- YMEHHUE HCMOJb30BaTh MPUOOPETCHHBIE 3HAHUS M KOMIETEHLIHUH MpH
BBITIOJIHEHUU KYPCOBOM PadOTHI;

- IPAaBUJILHOCTH BBIMOJHEHUS U aKKYPaTHOCTh OPOPMIIEHUSI KypCOBOM pabOTHI;

- YMEHHE JIOTUYHO U OOOCHOBAHHO BBICTPOUTH JTOKJIA/T;

- OTBETHI HA JIONOJIHUTENIbHBIE BOIPOCHI, 3aIaHHBIE BO BPEMSI 3aIIIUTHI.

[IpuMensieTcss deThlpexOanbHas IIKaJa OIEHOK: "oTim4yHO", "Xopomio",
"yIOBIETBOPUTENLHO",  "HEYAOBIETBOPUTEIBHO'", YTO  COOTBETCTBYET  IIKAJIE
"KOMITETCHIINA CTYJIEHTa TOJHOCThIO COOTBETCTBYIOT TpeboBanusm DOI'OC BO",
"KOMIIETEHIIUM CTYJIeHTa COOTBETCTBYIOT TpeboBanusmM DPI'OC BO", "komreTeHIMU
CTyJICHTa B OCHOBHOM COOTBETCTBYIOT TpeOoBanusm DPI'OC BO", "kommereHuu
CTyJI€HTa HE COOTBETCTBYIOT TpeboBanusm ®I'OC BO".

Llenpto TpoBeACHUST  MPOMEXKYTOYHOM aTTecTaluH (dK3aMeHa) SBISAETCS
poBepKa OOMIEKYJIbTYPHBIX, OOHIENPO(ECCHOHATBHBIX U MPOQPECCHOHATBHBIX
KOMITETEHITUN, TPUOOPETEHHBIX CTYJACHTOM MPU M3YUYECHUH TUCHMILUIMHBI «Martepuanbl
BJIEKTPOHHOM TEXHUKW.

DK3aMeH OpraHm3yercss M OCYIIECTBJISETCSA, Kak TMpaBujio, B ¢dopme
cobecenoBanusi. CpecTBOM, OMPEACIISIONIUM COJIEpKaHUe coOeceoBaHusl CTYJIeHTa
C DK3aMEHATOPOM, SIBIIICTCS YTBEP)KJICHHBIM dK3aMEHAIIMOHHBIN OUJIET, COep)KaHUe
kotoporo  ompegensercs OIIOIl wu  wHactosimeir  paGodeit  mporpammoil.
DK3aMEHAIIMOHHBIA OWUJIET BKJIIOYaeT B ceOs, KaK MpPaBHIIO, JIBa BONPOCA, KOTOPHIE
OTHOCSITCSl K YKa3aHHBIM BBIIII€ TEOPETUUECKUM pa3jiejiaM JUCIUTUIUHBI.

OueHke Ha 3aKIIOUYUTENIBHON CTaJMM 3K3aMEHA MOJBEPraroTCsi YCTHBIE OTBETHI
HK3aMEHYIOIIETOCS Ha BOIPOCHI HK3aMEHAIMOHHOT0 OMIIeTa, a TAaKXKe JOTOJHUTEIbHBIC
BOITPOCHI IK3aMEHATOPA.

[IpuMeHnsitoTcst  cleayrome KPUTEpUM  OLICHUBAHUS  KOMIIETEHIIMI
(pe3ynbTaToB):

-YpOBEHb YCBOCHHS MaTepuaja, IpeayCMOTPEHHOTO TPOrpaMMOi;

-yMEHHE aHAJIU3UPOBATh MaTepHall, YCTaHABIMBATh MPUUYUHHO-CIIC/ICTBEHHBIE
CBS3U;

- IOJIHOTA, APTYMEHTHUPOBAHHOCTD, YOEXKIEHHOCTh OTBETOB HA BOIIPOCHI;

- KauecTBO OTBeTa (00IIasi KOMIIO3UIUs, JOTUYHOCTh, YOEKJIEHHOCTb, 0O0Iast
APYIULINS);

- HWCMOJIb30BAHUE [JIONOJIHUTENBHON JIMTEPATYPhbl MpPU MOArOTOBKE K JTaIly
IIPOMEKYTOYHOM aTTECTALINH.

[Tpumensiercss yeThipexOanpbHas MIKala oOIEHOK: "orawyHO", "Xoporio",
"yI0BIETBOPUTENLHO",  "HEYJAOBIETBOPUTEIBLHO", YTO  COOTBETCTBYET  IIIKaJie
"KOMIETEHIIUH CTYJIGHTa TIOJHOCTBIO COOTBETCTBYIOT TpeboBanusim PI'OC BO",
"KOMIETEHIIUH CTYJEHTa COOTBETCTBYIOT TpeboBaHusim GI'OC BO", "komnereHuuu
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CTyJIEHTa B OCHOBHOM COOTBETCTBYIOT TpeboBanusm PI'OC BO", "kommereHumu
CTyJIeHTa He COOTBETCTBYIOT TpeboBanusim ®I'OC BO".

5. Onucanue moka3zarejiedi M KPUTEPUEB OIECHUBAHUS KOMIIETEHUMH Ha
Pa3JIM4YHBIX 3TANAaX UX (POPMUPOBAHUSA, IIKAJ OLECHUBAHUSA

K onenke ypoBHsI 3HAHMM U IIPAKTHYECKUX YMEHHW M HABBIKOB PEKOMEHIYETCS
IPEIbSABISATH CIASAYIOIIME 0011e TpeOOBaHMUS.

«OTIHIHO»:

ryOOKME U TBEpJAble 3HAHHUA MPOTPAMMHOIO  MarTepuana MpOrpaMMbl
JUCUUIUIMHBI, MOHUMAHUE CYIIHOCTH M B3aMMOCBS3M PACCMATPUBAEMBIX SIBICHUI
(IporieccoB);

IIOJIHBIE, YETKHE, JIOTUYECKH IIOCIEA0BATEIbHbIC, NPaBUJIbHBIE OTBETHl Ha
IIOCTABJICHHBIE BOIIPOCHI; YMEHUE BBIJEIATD IVIABHOE U JE1aTh BHIBOJBI.

«Xopoo»:

JNOCTATOYHO TOJHBIE U TBEPJBIE 3HAHUS NPOTrPAaMMHOIO MaTepuasa JUCHUILINHBL,
IIPAaBWJIBHOE TIOHMMAHHWE CYIIHOCTH M B3aMMOCBS3M pPACCMATPUBAEMBIX SBICHHU
(TIporieccoB);

noclieJoBaTelIbHbIe, MPAaBUIbHbIEC, KOHKPETHbIE, 0€3 CYIIECTBEHHbIX HETOYHOCTEH
OTBETHl HA I[IOCTaBJIEHHBIE BONPOCHI, CBOOOJHOE YCTpAHEHHWE 3aMEYaHuil o
HEJIOCTaTOYHO TIOJIHOM OCBEIIEHUM OTHECIBHBIX IIOJOXKEHUW IIPU TMOCTAHOBKE
JIOTIOJIHUTEJIBHBIX BOIIPOCOB.

«Y10BJIETBOPUTEIbHO»:

3HAHWE OCHOBHOIO MNPOrPpaMMHOI0 MaTepHalia JUCLHUIUIMHBI, [OHUMAaHHE
CYILIHOCTH M B3aUMOCBSI3U OCHOBHBIX pacCMaTpUBAEMBbIX SIBJIIEHUH (IPOLIECCOB):

NOHUMaHUE CYIIHOCTH OOCYXJaeMbIX BOIPOCOB, IMpaBUJIIbHBIE, 0€3 TPyObIX
OLIMOOK OTBETHI HA MOCTaBJIEHHBIE BOIIPOCHI, HECYIIIECTBEHHbIE OMIMOKM B OTBETaxX Ha
JOTIOJIHUTENIbHBIE BOIPOCHI.

«HeynoBJIeTBOPUTEJILHOY:

OTCYTCTBHUE 3HAHUW 3HAYUTEIBbHON YAaCTH MPOrPAMMHOTO MATEPHUAIIA TUCIIUILINHBI;
HEMPaBUIBHBIM OTBET XOTA Obl Ha OJMH W3 BONPOCOB, CYIIECTBEHHBIE U TpyObIe
OIMOKM B OTBETaX Ha JONOJHUTEIbHBIE BONPOCHl, HEAONOHMMAHHUE CYIIHOCTU
U3JIaraeMbIX BOINPOCOB, HEYMEHUE NMPUMEHATh TEOPETUYECKUE 3HAHUS NPHU PEIICHUU
NPAKTUYECKUX  3a/Jay, OTCYTCTBHE€ HAaBBIKOB B OOOCHOBAaHMU  BBIJIBUTA€MBIX
MIPEJI0KEHUN U TPUHUMAEMBIX PELICHUMU.

[Ipu Tpex Bompocax B Owiere 0OIIas OLIEHKA BBICTABIISIETCS CIEIYIOLUIUM
o0pa3oM: «OTJIIMYHO», €CJIM BCE OLEHKA «OTIMYHO» WM OJHA M3 HHX
«XOpOILIO»;«XOPOIIO», €cau He Ooyiee OAHONH OLEHKH «YIOBIETBOPUTEIBHON;
«yIOBIIETBOPUTENIBHO», €CIUW JIB€ U 0o0Jiee OIEHOK  «YyJIOBJIETBOPUTEIHLHOY;
«HEYJOBJIETBOPUTEIBLHO», €CJIM OJIHA OLIEHKA «HEYAOBIETBOPUTEIIBHO), & OCTAIIbHBIE HE
BBILIE YEM «YJIOBJIETBOPUTEIBLHO» WIM JIBE OLICHKHU «HEYIAOBJIETBOPUTEIBLHOY.



6. Kpurepun onieHUBaHus MPOMEKYTOYHOM aTTeCTAIUM

Tabnuua 1 - Kpurepuu onieHHBaHUSI TPOMEKYTOUYHOM aTTECTAINH

IlIkaJjia oneHUBaHUA Kpurepuu oueHuBanus

«OTJINYHO» CTYAeHT JOJIJKeH: IPOJEMOHCTPUPOBATh TIJIYOOKOE U IPOYHOE
YCBOCHHME 3HAaHMM MaTepualla; MCUEPIBIBAIOLIE, IIOCIIEI0BATEIBHO,
IPAMOTHO M JIOTMYECKH CTPOMHO H3JIOKUTh TEOPETHYECKHUI
MaTepHai; IpaBUIbHO (GOpMyIHUpPOBaTh ONpPENENEeHUs; YMETh ClIeNaTh
BBIBOBI [0 M3JIAra€MOMY MaTepuaily; Oe3yHNpe4HO OTBETUTh He
TOJILKO Ha BOIPOCHI OWJIETa, HO U Ha JONOJHUTEIbHBIE BOIPOCH B
paMkax pabodel HmporpamMMmbl JUCHMIIIMHBI; MPOJEMOHCTPHUPOBATH
yMEHUE  MPaBUIBHO  BBIIOIHATH  I[PAKTUYECKUE  3aJaHMUS,
IPEAYCMOTPEHHBIE TPOrPaMMOil;

«XOpouIo» CTYIEHT J0JI3KeH: MPOJEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHUE
MaTepuana; IpoJAEeMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYECKUX
MOHSTUI; JOCTaTOYHO IIOCJIEN0BATENbHO, TPAMOTHO U JIOTUYECKU
CTPOMHO M3/naraThb MaTepuaig; yMeTb CJAelaTh  JIOCTaTOYHO
00OCHOBaHHbIE BBIBOJIBI IO M3JIara€MOMY MaTepuaily; OTBETUTh Ha
BCE BONPOCHI Ouiera; NpPOJEMOHCTPUPOBATb YMEHHE IPABUIIBHO
BBITIOJHATH MPAKTUYECKUE 3aJJaHusl, IPEIyCMOTPEHHBIE MPOTrPaMMOH,
IIPU HTOM BO3MOKHO JIOMYCTUTh HEPUHLUIIHAIbHBIE OIIHOKH.

«YIOBJIETBOPHUTEJILHO» | CTYAeHT J0JI7KeH: IIPOAEMOHCTPUPOBATh 00IIee 3HAHHE U3y4aeMOro
MaTepuanga; 3HaTb OCHOBHYK) PEKOMEHIYEeMYI0  IMpOrpaMMoi
JUCUUIUIMHBL Y4eOHYIO JIMTEparypy; YMETb CTPOUTh OTBET B
COOTBETCTBHUH CO CTPYKTYpPOH M3JI1araeMoro BOIpoca; IoKa3aTh o0lee
BJIaJICHUE MOHATUIHBIM alnapaToM AWUCLUIUIMHBL, YMETh YCTPaHWUTh
JONYIIEHHBIE IOTPEIIHOCTH B OTBETE HAa TEOPETUYECKHE BOIPOCHI
W/WIN TIpH BBIIOJHEHUU MPAKTUYECKUX 3aaHUN MOJ PYKOBOICTBOM
npenogasarens, Ju0O0  (MpU  HENPaBHJIBHOM  BBINOJIHEHUU
MPAKTUYECKOTO 3aJaHus) MO YKa3aHUIO IPErojiaBaTells BBIIOIHUTH
Jpyrue NpakTHYeCKUe 3aJaHusl TOTO )K€ pa3zelia AUCIUIIMHBL.

«HEYIOBJIETBOPUTEJIBbHO» | CTABUTCH B CJy4Yae: HE3HAHUS 3HAYUTEIIBHOM YacTH IPOrPaMMHOIO
Marepuaya, He BJIAJICHHUS IOHATUMHBIM allllapaTOM IUCLUILINHEIL,
CYIIECTBEHHBIX OMIMOOK MPH H3JI0KEHUH Y4eOHOro MaTepuaa;
HEYMEHUS CTPOMTH OTBET B COOTBETCTBHM CO CTPYKTYpOH
U3JIaraeéMOro BONPOCA; HEYMEHUsS JEJIaTh BBIBOJBI IO HU3JIaracMOMY
Marepuainy. Kak npaBuiio, olieHKa «HEyI0BIETBOPUTEIBHO)» CTABUTCS
CTyIEHTaM, KOTOpble HE MOTYT NpPOAOKUTH OOydeHHe Io
oOpazoBaTenbHON mporpaMme 0e€3 JOMOJHUTEIbHBIX 3aHATUH IO
COOTBETCTBYIOIICH aucuuIuinHe ((HOpMUpPOBaHHUS W Pa3BHUTHUSA
KOMIETEHIIMM, 3aKpEIUIeHHbIX 3a JaHHOW AucuuIiuHoN). OleHka
«HEYIOBJIETBOPUTEIBHO)» BBICTABIISAETCS TaKXKE, €CIU CTYIEHT IOCIe
HayaJla HK3aMEHa OTKa3alCsA ero cAaBaTh WIM HAPYIIMI IIpaBUiIa
ClayM dSK3aMeHa (CIMChIBal, IMOJACKa3bIBal, OOMaHOM MBITAJICS
NOJY4YUTh O0JIee BBICOKYIO OLIEHKY M T.J.).




7 TumoBble KOHTPOJIbHbIE 3aJaHUSl MJIM HHbIE MaTepUajbl, HEOOXOAUMbIE
AJS OUEHKH 3HAHUW, YMEHHUI, HABbBIKOB M (WIH) ONbITA JAeATEJbHOCTH,
XapaKTepu3yKIUX 3Tanbl ()OPMUPOBAHUS KOMIETEHUHH B Mpouecce OCBOEHUsI
o0pa3oBaTeJIbHOH MNPOrpaMMbl (01 6Cex 6UO08 NPOBOOUMBIX 3AHAMUU  UIU
CAMOCMOSMENIbHLIX pabom HeoOX00UMO NPedyCMOmpenb Mamepuanvl 01 Npo8epKu
SHAHUL, YMEHUU U 6]1a0eHULl HABLIKAMU)

TunoBble 3a1aHNsi B paMKax CaMOCTOSTeJIbHOW PadOTbI CTYAEHTOB ]IS
YKPETUICHHs] TEOPETUYECKUX 3HAHUM, Pa3BUTHS YMEHUN U HABBIKOB, MTPETYCMOTPEHHBIX
KOMITETEHITUSIMH, 3aKPETUICHHBIMU 32 TUCITATUTAHOM.

e MeToabl MOTYYEHUS HAHOKJIACTEPOB, KBAHTOBBIX TOUYEK, TOHKHX IIJICHOK,
KBaHTOBBIX MPOBOJIOK.
[IpakTyeckoe NpUMEHEHHUE YIIIEPOAHBIX HAHOCUCTEM.
[IpakTyeckoe npuMeHeHNEe (POTOHHBIX HAHOCHUCTEM.
[TpakTryeckoe NpUMEeHEHHE OMOHAHOCUCTEM.
o [IpakTHyeckoe NPUMEHEHUE CITMHTPOHHBIX HAHOCUCTEM.

[Tpumepsl 3aaHUii ¥ KOHTPOJILHBIX BONMPOCOB K J1a0OpPaTOPHBIM padoTam,
BBITIOJIHAEMBIM JUISI MPUOOPETEHUsS U Pa3BUTHS 3HAHUW W TMPAKTUYECKUX YMEHHH,
MPETYCMOTPEHHBIX KOMITCTCHITHSIMHU.

JlabopaTopnasi padora Ne 1
MN3YYEHUE DOPEKTA TYHHEJIUPOBAHUSA

4. KoHTpOJIbHBIE BONPOCHI
1. Pacckakute mpo TyHHEIbHBIN A PEKT.
2. OnumuTe OCHOBHBIE BHIPAXKEHUS IS TYHHEIBHOTO TOKA.
3. PacckaxwuTe Tpo npakTHYecKoe nMpuMeHeHne 3 dexra TyHHETnpOBaHHMS.
4. Onumure, 9TO MPOUCXOJUT C BOJHOBOH (PYHKITMEH 3JIEKTpOHA MPH €ro MPOXOKICHUH Yepe3
TYHHEJIbHO-IIPO3payHbIil Oapbep.

[lonHpiii mepeyeHb 3aJaHM ¥ BONMPOCOB K JabopaTOpHbIM paboTam,
BBITIOJIHAEMBIM JUISI TIPUOOpPETEHHsS U Pa3BUTHS 3HAHUW W TMPAKTUYECKUX YMEHH,
MPEAYCMOTPEHHBIX KOMIETEHLUMSIMHU, NMPUBEAEH B COOTBETCTBYIOLIUX METOIUYECKHUX
YKa3aHUSX.

1. Meroasl WuCCleNOBaHUA MaTEPHATIOB M CTPYKTYp  DIEKTPOHHUKH.
Mertoauueckue ykazaHus K JiadbopatopHbiM padotam / Coct.: B.I'. JlutBunos, C.U.
Manbsuenko, H.b. Pribun, A.B. EpMaunxun. Ps3aH. roc. paAMoTeXH. YHUBEPCHUTET.-
Psaszanb, 2012.- 40 c.

2. KBantoBas ®usuka. MeTtonuueckue ykazaHus K J1a0OpaTOpHbIM padoTam/
Cocr.: B.I'. JlurBunos, H.b. PriOun, H.B. Pribuna, A.B. Epmaunxun. Ps3an. roc.
pagroTexH. YHUBEpCUTET.- Psizann, 2014.- 24 c.

3. 30HAOBBIE METOABI MCCIEIOBAHUS MATEPUATIOB M CTPYKTYP DJIEKTPOHUKH.
Metonnueckue ykazanus K jadopatopHbiM padotam / Coct.: A.Il. Aaues, B.I'.



JluteunoB, K.B. Mutpodano, B.I'. Mumyctun. Ps3zan. r1oc. paguoTexH.
yHUBepcUTeT.- Psa3anb, 2011.- 48 c.

4. MeroanuecKkre pEeKOMEHJALUU MO TMOJArOTOBKE CTYACHTOB K TEKYIEMY H
IIPOMEKYTOYHOMY KOHTPOJIO  OCBOCHMS KOMIeETeHIMH; cocT.: T.A.XonomuHa,
E.H.EBnokumoBna / Psizan. roc. paauotexH. yH-T.- Ps3anb, 2016. 16 c.

5. ®usuka HaHocucTeM. MeTonuyeckue yka3zaHus K J1a0OpaTopHbIM paboTam/
Cocrt.: B.I'. JIutBunoB, H.b. PriOun, H.B. Priouna, A.B. Epmaunxun, JI.C. KycakuH.
Psi3aH. roc. paguotexH. yHuBepcuteT.- Pszansb, 2015.- 24 c.

6. ®u3uka HaHocucTeM. MeToauueckue yKkas3aHusl K J1a0opaTOpHBIM padboTam/
Cocr.: B.I'. JlurBuHoB, A.B. EpmaunxuH, Ps3aH. roc. pagvoOTe€XH. YHHBEPCHUTET.-

Psi3anb, 2017.- 32 c.

Crnucok THHOBBIX KOHTPOJBHBIX BONPOCOB Ui  OLEHKH  YpPOBHSA
c(OpMUPOBAHHOCTY 3HAHHUM, YMEHUN M HABBIKOB, IPETyCMOTPEHHBIX KOMIIETEHIIUSIMH,
3aKpEIJICHHBIMH 32 JUCUUILTAHOM.

1. CoBpemenHoe 3HaueHue pu3nku HaHocucTeM. Kinaccudukaims HaHOCHCTEM.

2. DIIEKTpOHHBIE 000JIOUYKH B aTOMaX, KBAHTOBBIEC YUCIIA.

3. Ypasnenue lllpenunrepa, Bogopoa0mno100HbIH aTOM.

4. ATOMHBIE KJIacTephl, KBAHTOBBIE TOUKH.

5. HanoTtpyOKu, HAaHONIPOBOJIOKH, CUCTEMBI C TOHMKEHHOW Pa3MEPHOCTHIO rasa
HOCHUTEJIEH 3apsijia.

6. KonaeHcHpOBaHHOE COCTOSHME Marepud. MeToabl MOJyYeHHs] aTOMHBIX
KJIACTEPOB, KBAHTOBBIX TOUEK, IPOBOJIOK, TPYOOK, SIM.

7. l'erepocTpykTypbl. Pu3nyeckne cBOWCTBa U 3HPEKTHI.

8. MHuorooOpa3sue 31eKTpOHHbIX HaHocucTeM. [Ipumenenue.

9. Yrinepoanble HAHOCTPYKTYpbl. Dysuiepensl, rpadeH, yriiepoaHble HAHOTPYOKH.
Onucanue ¢puznueckux cBorcTB. Meroabl nonydenus. [lpumenenue.

10. ®oTtonnsie, ontuueckue kpuctaiel. [lomyuenue, cBoiicTBa, NPUMEHEHHUE.

11. Hanocuctembl M KBaHTOBas oOINTUKA. [IpuHIMNBI pabOThI ONTUYECKOTO
Jasepa.

12. Knaccudukarus ga3epoB Ha OCHOBE HAHOCHCTEM.

13. JIByx-(hOTOHHBIE MpPOIIECChl, CTUMYIHpPOBaHHOE PamaHOBCKOEe paccesHue H
npyrue ontuyeckue 3(hPexTol.

14. buonanocucrtemsl. Knaccudukarus, METOAbI TOTYUYCHHUS.

15. MHcnonp3oBaHMe IJIa3MOHHBIX BO30YXKICHMH HAHO KIACTEPOB UL
JMArHOCTUKH U JieueHus 3a0oseBannii. HOHOKOHTEHEPHI.

16. Ontuueckue cBoiicTBa OMOTKaHEH W TJIa3MOHHBIE pe3oHaHCHL. Kiactepsl-
30HbI. POTOAECTPYKLHMS KIETOK.

17. TpaHncriopTHbIE SIBICHUSI B HAHOCUCTEMAX.

18. CnmatponHbie HaHOCHCTEMBI. [lomyueHne, cBolicTBa, GU3NYECKUE TIPUHIIUTIBI
paboTHL.

19. KynonoBckas 6okana. HaHocuCTEMBI 17151 OTHOAIEKTPOHUKH.

20. MeTtopl TeOpETUYECKOTO UccieaoBaHus HaHocucTeM. Kiaccudukarnus.

21. TeopeTndyeckue MO HAHOCUCTEM M UX HCIIOIb30BaHHE.
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22. DnemeHTapHas teopus pyne.

23. Teopus dynkumnonana mioTHocTH (DFT) kak 6a30BbIi MUKPOCKOTHYECKHM
METO]T U3YUEHHUST HAHOCHUCTEM.

24. Knmaccudukanusi SKCIIepUMEHTATIbHBIX METOJOB MCCJIEAOBAHMSI HAHOCUCTEM.
CpaBHEHUE U XapaKTEPUCTHUKHU.

TunoBbie TecTOBBIE 3aJaHMsl ISl YKPEIUICHHS M TMPOBEPKU TEOPETUUYECKUX
3HaHUM, Pa3BUTHS YMEHUW U HABBIKOB, MPEIyCMOTPEHHBIX KOMIIETEHIIUSIMH,
3aKpEIJICHHBIMU 32 JUCIUILIIUHOM.

Tecr 1

1. I'maBHOE KBaHTOBOE YKCIIO JIEKTPOHA B aTOME XapaKTEPU3YET:
1. npeiioByro MOIBUKHOCTD INEKTPOHA,
2. DHEPTHUIO HIIEKTPOHA,;
3. MPOEKIMIO UMITYJIbCA MIEKTPOHA Ha 33/laHHOE HAIpaBIICHHE;
4. coOCTBEHHBIH MEXaHUUYECKUH MOMEHT.
2. KBaHTOBas TOYKA XapaKTepU3yeTCs:
1. ¢opmoit;
2. pa3Mmepamu,
3. CTPYKTYypOH;
4. BceMHU NEepPEUrCICHHBIMU apaMeTpaMHu.
3. B KBaHTOBBIX MPOBOIOKAX HAOIIOAAETCS:
AJIEKTPOHHBII TPAHCIIOPT BJI0JIb KBAHTOBOM IPOBOJIOKH;
AJIEKTPOHHBIN TPAHCIIOPT MONEPEK KBAHTOBOM MPOBOJIOKH;
JIBYMEPHBIN ra3 HOCUTENEH 3apsija;
TPEXMEPHBII a3 HOCUTENEH 3apsia.
4. K merony(am) oiny4eHus: CTPYKTYp C KBAHTOBBIMU sIMAMH OTHOCSTCS .
METOJ HEeHTPU(PYrUPOBAHUS,
MeToj ra3o(ha3Hoi SMUTAKCUHY,
METOJ] MarHETPOHHOT'O PACIbIIICHMUS,
BCE IIEPEYHMCICHHBIE METOIBI.
5. [TonmynpoBOTHUKOBOI TeTEPOCTPYKTYPO SABIISIETCS
1. cTpykTypa c KBaHTOBOH SIMOM JUIsl HOCUTENEH 3apsiaa;
2. KpEMHUEBBIH P-N-TICPEXOT;
3. TJICHOYHBIN Pe3UucTop;
4. MII-Tpan3ucrop.
6. K yrneponHsiM HAaHOCTPYKTYpaM OTHOCSITCSL:
KBAHTOBbIC TOYKH U TTPOBOJIOKK A3B5, nerupoBaHHbI€ YIIIEpOJIOM;
KBaHTOBBIE ITPOBOJIOKU A2B6;
BCE [IEPEYMCIICHHOE B ITyHKTax | u 2;
. HMYEro U3 IEepeYeCIeHHOrO.
7. Ha ocHOBe KakMX HAHOCHCTEM MOXKET ObITh pean30BaH Jiazep:
1. Ha MeTayIMYeCKUX KBAaHTOBBIX TOUKAX;
2. Ha IIOJyIIPOBOHUKOBBIX KBAHTOBBIX IMaX;
3. Ha TOHKHX CJIOSX METAJIJIOB C MATHUTHBIMU CBOWCTBAMH HAaHOMETPOBOH TOJIIHMHBI,
4. Haraszooii cmecu He-Ne manoii maccsl 1 00bema.
8. N3yuenne PamaHOBCKOTO paccestHUsl B HAHOCTPYKTYpax MO3BOJISECT
1. ompenenuTh XUMHUYECKHI COCTAB TOBEPXHOCTH HAHOCHUCTEMBI,
2. OIpeIeNnuTh pa3Mephl 3JIEMEHTOB HAHOCUCTEMBI,

PR
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3. OIpEACINTG KHHCTHYCCKHUE ITapaMCTPhL HOCHUTEICH 3apsaa B HAHOCHUCTEME,

4. Bce IepevnclIeHHbIe XapaKTePUCTUKNA HAHOCHCTEMBI.
9. K tpancniopTHbIM 3¢ (heKTaM B HAHOCHCTEMAaX OTHOCHUTCS |

1. wunaTepdepeHnns IeKTPOHHBIX BOJIH;

2. KBa3MOALIMCTUYECKUN TPAHCIIOPT,;

3. kBaHTOBBIN ekt Xoa,

4. Bce nepeunciieHHbIe YP(EKTHI.
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10. OcobeHnHOCTH penbe(ba MMOBEPXHOCTU HCEIMPOBOIAINX HAHOCUCTEM MOT'YT OBITh ACTAJIbHO

HCCJICIOBAHEI;
1. MeTomoMm CKaHUPYIOIIEH TYHHETbHONH MUKPOCKOIUH;
2. METOJIOM aTOMHO-CHJIOBOM MHKPOCKOITHUH,
3. METOJOM pacTpOBOM IIEKTPOHHON MUKPOCKOIUH;
4. METOIOM 05KE-3JIEKTPOHHOU CITEKTPOCKOITHH.

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 xapaktepusyercs:
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;
OJTHOMEPHBII ra3 HOCUTEJEH 3apsiia.
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. TOXYNpPOBOTHHUKOBAS CTPYKTYpa CO CIOSIMHU KBAaHTOBBIX TOUEK;
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 HaHOCHCTeMax HabmoaaTes 3P QeKTo:
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 TpancnoptHbIM 3(h(hekTaM B HAHOCUCTEMAX OTHOCHUTCS:
UHTEpEPEHIIHS FTEKTPOHHBIX BOJH;
KBa3MOAJIMCTUYECKUI TPAHCIIOPT;
KBaHTOBBIN 3¢ ekt Xomnna;
BCE MepeyrcieHHbIE () (HEKTHI.
10. 3OHHa$I CTPYKTYpa TIOJYIPOBOJHHKOBBIX HAHOCHCTEM C KBAHTOBBIMH SIMAMH MOXET OBITh
UCCIIe/I0BaHAa.:
1. Meronom ckaHMpyrOIIEH TYHHEIbHOW MUKPOCKOIINN;
2. MeToa0M (OTOITFOMHUHECIICHIINH;
3. METOJIOM CIIEKTPOCKOIHMH aMUTTaHCA,
4
5

e N

NG

BCCMU NICPCUYHUCIICHHBIMU MCTOJaAMU.

[Ipumepbl KOHTPOJIBHBIX 3aJaHWH, BBINOJHAEMBIX OOyYaIOIUMHUCS —AJIs
OpUOOpeTeHUs] U Pa3BUTHUS 3HAHUW M MPAKTUUECKUX YMEHHUH, NpelyCMOTPEHHBIX
KOMITETEHIIUSIMHU.

BouHoBas pyHKIUSsA

1. OObsicHuTe, nMoueMy (hU3MYECKHl CMBICT UMeeT He cama F-QyHKIus, a KBagpaT ee MOAYJA
2

vl

2. OObsicHuTe, TMOYeMy BOJHOBas (YHKIUS JODKHA OBbITh KOHEYHOM, OJHO3HAYHOW H

HETIPEPBIBHOM.

3. 3anummuTe BhIpakeHUe At BeposTHOCTH W oOHapyKeHHUsl 4YacTUIBI B KOHEYHOM oO0beme V

ec/M U3BecTHA KOopanHaTHast nen-gyakums sactuusl W (X, Y, Z) |
4, BonHoBast GyHKIIUS, ONUCHIBAIONIAS HEKOTOPYIO YACTHILY, MOXKET OBITH MPEICTABJICHA B BHJIE

g
Y(x,t)=w(x)-e " . [lokaxxuTe, 4YTO TMJIOTHOCTH BEPOSTHOCTHU HAXOXKJCHHS YACTHUIIbI ONPEIEIACTCS
TOJIBKO KOOpAMHATHOU F-(pyHKIIHEH.

5. Y-byHKIMST HEKOTOPOW YaCTHIIBI UMEET BU/T % :ée*f/a, rae I' - pacCTOSHUE ITOM YaCTHIIBI 10
r

CUJIOBOrO IIEHTPA; @ - HEKOoTopas NOCTosHHas. Mcronb3ys yclioBHE HOPMHMPOBKHM BEpPOSTHOCTEW,
OIpeIeTUTE HOPMUPOBOYHBINA KOd((PULIHEHT A.
6. Hcnonb3yst ycinoBre HOPMUPOBKU BEPOSTHOCTEH, OMPEICINTE HOPMUPOBOUHBIN KOA(D(HUIIUEHT

. — Ap~ /2 .
A BomHOBOW ¢yHKIMH YW = Ae ™" ommceiBarommeii OCHOBHOE COCTOSHHE JJIEKTPOHA B aToMe
BOJIOPO/JIa, I/Ie I' - pacCTOSIHUE JIEKTPOHA OT S/1pa, a - NePBbIi OOPOBCKUI paanyc.
7. Hcnonb3yst ycioBre HOPMUPOBKH BEPOSITHOCTEH, OMPENeInTe HOPMUPOBOYHBIN KOA(PDHUIHMESHT

. _A -r?/(2a?) . .
BOJIHOBOH q)yHKLII/II/I l//— 5 OIIMCBIBAKOIIICHU ITOBCIACHUC HGKOTOpOI/I I-IEJ.CTI/II_II:I, rac r -

PACCTOAHUE YACTHIIBI OT CHIIOBOTO IIEHTPA; a - HEKOTOPAs TOCTOSIHHAS.
8. Bomnopas dynkmua W = ASIN(27X/1) onpenenena Tomsko B o6mactu 0<x<|. Hcmons3ys
YCIIOBHE HOPMHUPOBKH, OMPEIEITUTE HOPMUPOBOUYHBIA MHOXKHTEID A.

r/a

. A _
9. ¥-(pyHKLIMA HEKOTOPOM 4acTHULbl MUMEEeT BUIy =—e€ '°, A€ I - PacCTOSHUE YacTUIbl OT
r

CHUJIOBOrO MEHTpA, a - HCEKOTOpasd IOCTOSHHAas. OHpG}ICJ’II/ITe Cp€aHEC pacCcCTOAHHUEC YaCTHUIbI 10
CHUJIOBOI'O LICHTPA.
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—r2/(2a®
10. BonHOBasi (hyHKIIHS, OICHIBAIOIIAs HEKOTOPYIO YacTHUILy, uMeeT Bux W = A€ 0 ), rae r

- PacCcTOSTHUE TOM YacTHIBI JO CHIIOBOTO LIEHTPA; a - HEKOTOpas MocTosAHHasA. Onpenenure cpenHee
pacCcTOSAHME YaCTHIILI IO CUJIOBOT'O IICHTPA.

11. BonHoBasg ¢yHKIMS, ONMCHIBAIONIAsh OCHOBHOE COCTOSIHHE JJIEKTPOHAa B aTOME BOJOPOAA,
UMECT BUJ Y = Ae™ rmer - paccTosiHuE SJIEKTPOHA OT si/ipa, a - MEpBbId OOPOBCKUN paguyc.
Onpenenure cpegHee 3HaYCHNE KBAApaTa PACCTOSHUSA 3JIEKTPOHA 0 s7pa B OCHOBHOM COCTOSIHUMU.

ée—rz/a2

12. BonnoBast pyHKIMs, onuchIBaromas HEKOTOPYIO YacTHIly, UMeeT BUI ¥/ (r)= , TIe

A - HOpMHPOBOYHBIA MHOXHUTEINb, PaBHBIN 1 ; [ - pacCcTOsIHME YacCTHIIbI OT CHIJIOBOTO IIEHTPA; a
naw2r

- HekoTopas mnocrosiHHas. Ormnpenenute cpelHee 3HAYEHHE KBajJpaTa pacCTOSHUS YacTULBI 10

CUJIOBOTO LIEHTpA.

13. BonHoBass ¢GyHKIMS, ONUCHIBAIOINIAS OCHOBHOE COCTOSHHE JJICKTPOHA B aTOME BOJOPOJA,

— Ap /2 . .
umeer Bux W = A€ 7| e r -paccrosHMe SIEKTPOHA OT SAPA, a - IEPBbIA GOPOBCKHH pamuyc.

Omnpenenute Hanboee BEPOSTHOE PACCTOSHUE 3JICKTPOHA 0 SIpa.

—r2/(2a?
14, BonHoBast YHKIHS, OMMCHIBAIOMIAS HEKOTOPYIO Y4acTHIly, nmeeT Bux W = A€ /(2a%) ,Taer

- paccTosiHME YacTULbI OT CHJIOBOTO ILIEHTpa; & - HeKoTopas mocrosHHas. Omnpenenure Haubosee
BEPOSITHOE PACCTOSIHUE YaCTHULIBI 10 CUIIOBOTO IIEHTPA.

YpaBHenue lllpequnrepa u ero npuMeHenune

15. 3anummute ypaBHenue Llpeaunrepa s cTalldOHAPHBIX COCTOSIHUM 3JIEKTPOHA, HAXOISIIErOCs
B aTOME BOJIOPOJA.

16. OpnomepHnoe ypaBHeHue Illpeaunrepa (misi CTallMOHAPHBIX COCTOSIHMM) JJIS YacTHUIIBI,
JBHKYILIEHCS TIOJ IEVCTBUEM KBa3UYIIPYrOM CUIIBL.

17. 3anummuTte obmiee ypaBuenue [peaunrepa mist cBOOOAHON YaCTUIIBI, IBIKYIIEHCS BIOIb OCH
X, U pEIINTe 3TO ypaBHEHHE.

18. Hcxons u3 npuHLMIA KIACCUYECKOr0 IETEPMUHNA3MA U IPUUYMHHOCTH B KBAHTOBOM MEXAHUKE,
00BSICHUTE TOJIKOBAaHWE MTPUYMHHOCTU B KJIACCUUECKOW U KBAHTOBOU TEOPUSIX.

19. H3BecTHO, 4TO CBOOO/MHAs KBAHTOBAs YacTUIA OMUCHIBAETCS IJIOCKOW MOHOXPOMAaTHUECKOMN

BoHOW J¢ bpoiins. TIIOTHOCTE BEPOATHOCTH (BEPOSTHOCTh, OTHECEHHAs K CIWHHIIC O0beMa)
2 . 2
OOHapy>XeHHSI CBOOOJHOM YaCTHUIIBI ‘l//‘ =Yy I‘N =CONSt. O6wsicHUTE, uTO O3HAuYaeT

IMOCTOSIHCTBO 3TOH BEJTMYUHEI.

20. 3anummuTe ypaHeHue [lIpeaunrepa s CTallMOHAPHBIX COCTOSHUM ISl CBOOOHOM YaCTHIIbI,
JIBUXKYIICHCS BAOIh OCH X, a TAKXK€ ONPEeNIUTe CPEICTBOM €ro pelleHUss COOCTBEHHBIC 3HAUCHUS
sHeprur. UTo MOKHO CKa3aTh 00 YHEPTETUUECKOM CIIEKTPE CBOOOIHOM YaCTHIIBI?

YacTHua B NIOTEHIIHAJLHOH fIMe

21. BonHoBass (yHKIMSA, omHMChHIBarOmias 4YacTUIly B MOMEHT BpemeHu U = O,umeer BUJ

Y(x.0)= A —x?/a? +ikx
(x,0) = Ae , Tie a u Kk - HeKoTOpble MONOXKHUTENbHBIE TOCTOAHHbBIE. OmnpeenuTre:

1) HopMupOBOUHEIH K03 uLHeHT A4; 2) 00nacTh, B KOTOPOH YacTUIIA JIOKATU30BaHA.

22. YacTuiia HaXOMUTCS B OJHOMEPHOM MPSMOYrOJBbHOM "MOTEHIMAIbHON siMe" rmmpuHOh |
OeckoHeyHO BhICOKMMHU "cTeHkamu'". 3anumute ypaBHeHnue penunrepa B mpenenax "smpr" (0 < x <
I) u pemute ero.

23. Yactuila HaXOAWTCS B OJHOMEPHOW "MOTeHUHMaNbHOW sMe" mmpuHOH | ¢ OeckoHEuHO
BBICOKMMHU "cTeHKaMu'". BbIiBemuTe BhIpaKeHHE 711 COOCTBEHHBIX 3HAUYCHUN dSHEPTHH Ej.
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24.  BonHoBas ()yHKIMS, ONMCBHIBAIOIIAS COCTOSHME YaCTHUILI B OJHOMEPHOH HPSAMOYTOJILHON
"moTeHUUanbHONU AMe" ¢ OeckoHeuHO BhIcOkMMH "creHkamu", umeer Bun (X)) = Asinkx.

Omnpenenure: 1) Bua cobGcTBeHHOH BonmHoBoH (ynkuum ¥, (X); 2) kodpdunuent A4, ucxons u3

YCIIOBUSI HOPMUPOBKHU BEPOSITHOCTEM.
25. W3BecTHO, 4YTO HOPMUPOBaHHAsE COOCTBEHHAs] BOJIHOBAs (PYHKIIMSI, ONMUCHIBAIOIIAS] COCTOSHUE
9JIEKTPOHA B OJHOMEPHOW MPSIMOYTOJNbHON "MOTEHHHMANbHOW sMe" ¢ OECKOHEUYHO BBICOKUMHU

[2 . m
"crenkamu", umeeT BuI W (X) = I—Slnl—X, rae | - mmpuna "smei". Onpenenure cpeHee 3HAUCHUE

KOOPAMHATHI X JIEKTPOHA.
26. JokaxuTte, 9YTO COOCTBEHHBIE BOJHOBBIE (DYHKIIMHU, OMHUCHIBAIOIINE COCTOSHUE YaCTUIBI B

n

OJIHOMEPHOW  "MOTEHUHAIBHOU  AME ¢ OECKOHEYHO BBICOKMMH 'CTEHKaMH'", SBIISIOTCSA

|

OPTOTOHAIBHBIMH, T. €. YIOBJICTBOPSIOT YCIOBHIO: Iwn(x)wm(x)dX:O, ectn N # m. 3mech | -
0

mprHa "aMbl'"; N 1 M- [enble Yucia.

27. YacTuiia B OAHOMEPHOU MPSIMOYTOJbHOM "MOTeHIMANbHOM siMe" mmprHOW | ¢ GecKOHEYHO

BBICOKMMH "CTEHKaMH'" HAaXOJUTCS B OCHOBHOM COCTOSTHUHU. OMpenenuTe BEpOsTHOCTh OOHAPYKEHUS

YaCTUIIbI B JIEBOU TpEeTH "AMBI".

28. YacTria B OJHOMEPHOH MPSAMOYTOAbHON "MOTEHIMANbHOM siMe" mmpuHOM | ¢ OeckoHeuHO

BBICOKMMHU 'CTeHKaMH'" HaXOJIWUTCS B OCHOBHOM cocTosHuu (N = 2). Onpenenure BEPOATHOCTH

oOHapy»eHusI yacTuIsl B obmactu 3/81 < x < 5/8l.

29. DJIEKTPOH HAXOAWUTCSA B OJAHOMEPHOM MPSIMOYIOJbHON "MOTEHIHANbHOM siMe" mupuHOi | ¢

OeckoHeyHO BBICOKMMH '"creHkamu'. Ompenenute BeposATHOCTE W 0OHapyKeHUs DIEKTpOHA B

cpenHel TpeTu "sMbl", eCciu 3JIEKTPOH HAXOoauTcs B Bo30OyxaeHHoM coctostHuu (N = 3). [losicaute

¢busznyecKkuil CMBICT MOJYYEHHOrO pe3yjibTaTra, HM300pa3uB TpadUyecKd IUIOTHOCTh BEPOSATHOCTH

OOHapy>KeHHsI STIEKTPOHA B IAHHOM COCTOSIHUU.

30. Yacruiia B OJHOMEPHON IPSIMOYTOJbHOM "mOTeHIHManbHOW ssMe" mmpuHoi | ¢ OeckoHeYHO

BBICOKMMH "CTEHKaMH" HaxOAMUTCS B BO30OYX)AeHHOM cocTossHHH (N = 3). Onpenenure, B KaKMX TOYKAX

"ambl" (0 < x < |) IJIOTHOCTh BEPOATHOCTU OOHAPYKCHHUS YACTHUIIBI: 1) MakcUMaibHa; 2)

MUHUMAaJTbHA. [10SICHUTE TIOTydeHHBIN Pe3yabTaT rpaQUIeCKH.

31. Onpenenurte, NpyU KaKoW MIMPUHE OAHOMEPHOM NPSAMOYTOJIbHOM "MOTEHIUAIBHOW SIMBI" C

0ECKOHEYHO BBICOKMMH "CTEHKaMH'" TUCKPETHOCTh YHEPTETHUECKOrO CIIEKTpa JIEKTPOHA CPaBHUMA C

€ro CpeJHE KNHETUYECKOM SHEpruen npu remmeparype 7.

32. JlokaxkuTe, 4yTO PHEprusi CBOOOJHBIX 3JEKTPOHOB B MeTajuie He kBaHTyercs. IIpumute, 4To

mmpuHa | mpsMoyronpHON "MOTEHIUANBHOW sSIMBI" ¢ OSCKOHEYHO BBICOKMMHU " CTEHKaMu' JUis

3JIEKTpOHA B MeTajuie coctarisier 10 cm.

33. Yactria HaxomuTcs B OJHOMEPHOM MPSMOYrOJbHOM "MOTEHIHMAIBbHON siMe" ¢ OeCKOHEYHO

BBICOKMMH "cTeHkamu'". Omnpenennre, BO CKOJIBKO pa3 U3MEHSETCS OTHOLIEHHE PAa3HOCTU COCEOHUX

JHEpPreTU4ecKux ypoBHeH AE . /E, wactuuel npu mepexome or N = 3 k N = 8. OObsIcHUTE

n+1,n
(U3NIECKYIO CYIIHOCTH IMOJIYY€HHOT'0 Pe3yibTaTa.

34. OmnpenenuTh COOCTBEHHYIO YHEPTHIO AIEKTPOHA B MOTEHIMATHLHOM smuKe mupuHoit 10A, ecu
OH HAXOJMTCS Ha TPETHEM Pa3pELICHHOM YpPOBHE.

35.  OmnpenenuTh MHUHUMAIbHBIA SHEPreTUUYECKUN HHTEPBAT MEXKIY COCEIHUMU YPOBHSIMHU IS
57IeKTPOHA B MOTEHINATBHOM SIIUKE, eClN MmupHHa sumka | = 10A.

36. OHeprus 3JEKTpOHA, HAXOIALIErocs B MOTEHLHMAIBHOM SIIUKE, B OCHOBHOM COCTOSIHUU paBHa
53B. Onpenenuts AJIMHY BOJIHBI i€ Bpoiiis Ha BTOpOM pa3perieHHOM YPOBHE.

37. KakoBa BEpOSTHOCTh OOHApPYKEHHUS DIEKTPOHA B CEpPEAMHE IOTEHIIMAIBHOTO SIIUKa Ha
OCHOBHOM YpOBHE?

38. OmnpenenuTh BEPOSTHOCTh HAXOXKJCHUS HJIEKTPOHA B MOTEHIMAIBHOM SIIMKE HA PacCTOSHUU
1/3I (I - mmpuHa sKKa), eCiiu IEKTPOH HaXOAUTCS Ha TPETHEM Pa3pelICHHOM YPOBHE.
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39. Ormpenenutb, Ha KakOM YPOBHE B TMOTEHUIUAIbHOM SIIUKE HAaXOAUTCS OJJIEKTPOH, €CIU
OTHOIIICHHE PA3HOCTU YHEPTHH BBIIIECTOSIIETO YPOBHS (M HEM3BECTHOI0) K HEM3BECTHOMY paBHO 3/5.

YacTuubl M NOTEeHIMAJIbHbIE Oapbepbl

40. Yactuna c sHepruei E 1BUXKeTCs B TIOJI0KUTEIBHOM HAIPABICHUH OCH X U BCTPEYAET HA CBOEM
IyTH MPAMOYTOJIBHBINA MOTCHIMAIBHBIN Oapbep BbicoToM U M KoHeuHOU mmpuHO# |, mpuuem E < U.
3anumute ypaBHenue LlIpenunrepa mis obnacreit 1, 2 u 3.

41. Jns ycioBus mpeablayunled 3aJadd  3anuIuuTe pemeHus ypaBHeHuid IlpenuHrepa mis
obmnacteit 1, 2 u 3. Y-byHKIUA 00BIYHO HOpMHUpPYETCs Tak, uTo A1 = 1. IlpeacraBeTe rpaduuecku
Ka4eCTBCHHBIN BU F-DyHKIUH.

42. ONeKTpoH ¢ dHepruedl £ = 5 3B ABMKeTCs B MOJIOKUTEIBHOM HAIPABICHUH OCH X, BCTpedast
Ha CBOEM IyTH MPSIMOYTOJbHbIN MOTCHIHAIBHEIN O0apbep BeicoToii U = 10 3B u mmpunoii | = 0,1 am.
Omnpenenure koddunmeHt D mpo3zpayHoCcTH MOTEHIIUATBLHOTO Oapbepa.

43. [IpssMOyTONBbHBIN MOTEHLMAIBHBIA Oapbep MMEET IIUPUHY | = 0,1 am. Omnpenenure B
3JIEKTPOH-BOJIBTAX PA3HOCTh SHEPTUM U - E, mpu KOTOpOi BEpOSATHOCTH MPOXOKIAECHUS JIEKTPOHA
CKBO3b Oapbep coctaBut 0,5.

44, [IpotoHn ¢ sHeprueit £ =5 3B ABMKETCS B MOJIOKUATEIIBHOM HAIIPAaBJICHUU OCH X, BCTpEYas Ha
CBOEM ITyTH MPSIMOYTOJbHBIN MOTECHIMAIBHBIN O0apbep BbicoToi U = 10 5B u mupunoii | = 0,1 mm.
Omnpeznenure BEpOATHOCTh MPOXOKICHHUS MPOTOHOM 3TOro Oapbepa. Bo ckonbko pa3 Hamo Cy3WTh
0apbep, 4TOOBI BEPOATHOCTH MPOXOXKICHHUS €ro MPOTOHOM ObUTa TAaKOH K€, KaK JUIsl SJIEKTPOHA MPH
BBIIIE IPUBEICHHBIX YCIOBUSIX.

45. [IpssMOYTONBHBIN MOTEHIHANBHBIN Oapbep WMEET MIUPHHY | = 0,1 am. PazHocTh MEXTY
BBICOTON MOTEHIIMAIILHOTO Oapbepa U IHEPrUel ABMKYILErocs B MOJOKUTEIBHOM HANPaBIEHUH OCH X
anektpona U - E = 5 »B. Onpenenure, BO CKOJIBKO pa3 M3MEHHUTCS kodpduimeHT npo3paynocta D
MOTEHIIUATBHOT0 6aphepa Ui AIEKTPOHa, eciu pa3HocTh U - E Bo3pacTaeT B 4 pasa.

46. Yactuua ¢ 3Hepruedl E IBUXKETCA B MOJOXKUTEIBHOM HAIPAaBJICHUUM OCH X M BCTPEYAET HA
CBOEM ITYTH OECKOHEYHO HMIMPOKUI MPSIMOYTOJIbHBIN MMOTEHLIUAIbHBINA Oapbep BeicoTol U, nmpuuem E >
U. Banmumure ypaBaenue [lpenunrepa mis obnacreii 1 u 2.

47. Jns  ycioBus mpeablaylIed 3aJadd 3anuIudTe peweHue ypaBHeHuil [llpeaunrepa s
obnacteit 1 m 2. ¥W-pyHknuss oObdHO HOpMHpYyeTcsi Tak, 4to A1= 1. IlpencraBpTe Tpaduuecku
KayeCTBEHHBIN BUJ F-DyHKIUI.

48. UYactuma ¢ sueprueit £ = 10 3B nBuxercs B MOJ0XKHUTEIHBHOM HAINpaBIEHUU OCH X, BCTpedas
Ha CBOEM IyTH OECKOHEYHO IIUPOKHH MPSMOYTOJbHBIN MOTCHIIMANBHBIA Oapsep BbicoToir U = 5 3B.
Omnpenenure Ko3pGUIIUEHT MpeToMIeHUs N BoIH ae bpoiinsg Ha rpaHulle MOTeHIMATFHOTO Oapbepa.
49. DNEeKTPOH C ITUHOM BoNHEI Ae bpoiinsa A = 100 M, ABUTAsICh B MOJIOKUTEIHFHOM HANPABICHUN
OCH X, BCTpPEUaeT Ha CBOEM IYTH OECKOHEUHO MIMPOKHM MPSIMOYrOJIbHBIA MOTEHIIMAIBHBIN Oapbep
BeicoTor U = 100 »B. Onpenenure uinHy BOIHBI Jie Bpoiiis mociae mpoxoxkaeHus 0apbepa.

50. Yacruna ¢ sueprueit £ = 50 3B, nBHUrasce B MOJI0KUTEIHHOM HAIPABICHUH OCH X, BCTPEUYaeT
Ha CBOEM ITyTH OE€CKOHEYHO IMHUPOKUN MPSIMOYTOJIbHBIN MOTEHIIMAIBHBIN Oapbep BoicoTor U = =20
»B. Onpenenure BEpOSATHOCTh OTPAKEHHSI YACTHIIBI OT 3TOr0 Oaphepa.

51. Yactuma maccoit m = 107° kr, nBurasce B MONOKUTENTHHOM HAMPABIECHUH OCH X CO CKOPOCTEHIO
v= 20 m/c, BCTpe4aeT Ha CBOEM MyTH OECKOHEUHO IUPOKU MPSMOYT OJIbHBIN MOTEHIIUAIBHBIN Oapbep
Beicoroii U = 100 3B. Ompenenure xodd¢unuent orpakeHuss R Bonn ne bpoiins Ha rpanune
MOTEHITMAIBHOTO 0aphepa.

52. Yactuna c sHeprueil £ NBUKeTcs B MOJT0KUTEILHOM HaIllPaBJIECHUU OCH X U BCTPEYAET HA CBOEM
nyTd OECKOHEYHO HIUPOKUN MPSIMOYTOJIbHBIM MOTEHIUATBHBIA Oaphep BhicoTOM U, mpuuem E < U.
3amumute ypaBaenue Llpeaunarepa mis odbmacteit 1 u 2.

53. Jns ycnoBus mnpenplaylied 3ajaud  3anuiuuTe pemeHue ypaBHeHud lpeaunrepa s
obmacteit 1 u 2. ¥-pynkuus oOb4HO HOpMHUpyeTcst Tak, uto A = 1. IlpencraBpre rpaduuecku
KauyeCTBEHHBIN BU F-pyHKIIHIA.
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54, DJIEKTPOH C JIJIMHOW BOJMHBI A ae¢ bpowins, paBHoir 120 mM, ABMXKETCS B TOJOXKHUTEIHHOM
HANPaBIIEHUH OCH X U BCTPEYaeT HA CBOEM IMyTH OECKOHEYHO MIUPOKUN MPSIMOYTOIHHBIN
noTeHuanbHbId 0aprep BeicoTor U = 200 »B. Onpenenute xodpdunmneHT orpaxkenus R BomH 1e
Bbpoiins Ha rpaHuile MOTEHIMATLHOTO Oapbepa.

55. Yactuua c s3Heprueit £ IBUKETCS B OJIOKUTEIIBHOM HAIIPABJIEHUN OCH X U BCTPEYAET HA CBOEM
nyTH OECKOHEUHO IIMPOKHI MPsIMOYTOJbHBIN Oapbep BbicoTor U, mpuuem E < U. [lpunumas 41 = 1
(kaK 3TO OOBIYHO AENAETCs) U UCMOIb3Ysl YCIOBUS HEMPEPHIBHOCTH BOMHOBOW (DYHKIIMU U €€ TEpBOi

. . 2
NPOU3BOAHONM Ha TpaHuie obmacteilt 1 u 2, ompenenuTe TIUIOTHOCTh BEPOSTHOCTH |l//2 (0)|

oOHapyKEeHHS YacTUIIBI B ToOuke x = 0 oOmactu 2.

56. Yactuna c sHeprueil £ IBUXKETCS B IIOJ0KUTEIIBHOM HAIIPABICHUH OCH X U BCTPEYAET Ha CBOEM
NyTH OECKOHEYHO MIMPOKHH MPSMOYTOJBHBIA MOTEHIIMAIBHBIN Oapbep BbicoTor U, mpuuem E < U.
[Ipunumas A1 = 1 (kak OOBIYHO JIENAETCS) U UCTIONB3YS YCIOBHS HEMPEPHIBHOCTH BOTHOBOW (PYHKITUN
U €¢ IEepBOM INMPOM3BOJHOM Ha TpaHMIe obOimacTte 1 W 2, ONpEAeIuTe IUIOTHOCTh BEPOSTHOCTH
00Hapy>KEHHS YaCTUIIBI HA PACCTOSIHUM X OT MOTEHIIMAIIBHOTO Oaphepa.

57. Onpenenutb AMWHY BOMHBI A€ Bpoiins mis 3J€KTpoHa, MPOIIEANIEro HaJ MOTEHIHATbHBIM
OapbepoMm, eciii Ko puIMeHT mpenomieHus paseH 1/3, a BeicoTa 6apeepa 9 3B.

58. Onpenenuth mokazaTellb NPeIoMIIEHUS BOIH Je Bpoiins it a1eKTpoHOB, eciu KO3(PPUIIMEHT
OTpakeHus ux oT Oapbepa pasen 0,25.

59. Onpenenuth, KaKoOM dHEprueil MomkeH 007aJaTh JIEKTPOH JIJIS MPOXOXKACHUS depe3 Oapbep
NpAMOYTONnbHOM (Gopmbl TommuHoi 10A u BeicoToi 9 5B, ecnu k0d(UIMEHT TPO3PAYHOCTH PaBEH
0,5.

60. OnektpoH ¢ dHeprueir 49 »B Haleraer Ha TOTEHUUANBHBIA Oapbep BbBICOTONH 24 HB.
OnpenenuTh MoKa3aTeb IPEIOMIICHUS BOJH Jie bpoiis.
61. Onpenenuts K03 PUIMEHT MPO3payHOCTH Oapbepa A AJCKTPOHA, MPOIIEIIIETO

YCKOPSAIOIIYIO Pa3sHOCTh MoTeHuanoB 51 B, eciu Beicora 6apbepa 76 5B u ero mmpuna 2A. Bapbep
PSIMOYTOJIEHOM (POPMBL.

62. Onpenenuth pasHOCTh SHEPTUM AJIEKTPOHA M BBICOTHI MOTEHIMAIBHOTO Oaphepa, €cilu €ro
BEPOATHOCTh HAXOK/IEHHUs Ha paccTosHuu 1 A ot rpanuis 6apsepa pasHa 0,3.

63. OnpenenuTh SHEPTUIO DJICKTPOHA, HAOETarIIero Ha MOTCHIIMAILHBIN Oapbep BBICOTON 9 3B,
ecnu K03 GUIMEHT mpeoMIieHus BoIH ae bpoiimns 4/5.

64. [Toctpouts rpadux 3aBUCHMOCTH KOX(h(UIIMEHTA MPO3PAYHOCTH MPSIMOYTOIBHOTO Oaphepa
BBICOTOM 25 3B 0T ero mmpuHbI A7 3JIEKTPOHOB ¢ 3Hepruei 20 »B.

65. [Toctpouts rTpaduk 3aBUCUMOCTH  KOI(PUIMEHTa MPO3PAaYHOCTH  MPSMOYTOJIHHOTO

MoTeHIMaabpHOro Oapbepa mupuHOi SA ot pasoctn U - E gma E < U, tme U - Bhicora
MOTEHIIMAIBHOT O Oapbepa.

JIuHeiHbIN TAapMOHUYECKUI OCHUILISITOP

66. JlokaxuTte, uto BonHOoBas (ynkumus y(X) = AXe "  MoxkeT ObITh PEIIEHMEM YpaBHEHHMS
Ipeaunrepa sk TapMOHHYECKOTO OCIMILIATOPA, Macca KOTOPOro M M MOCTOSHHAS KBa3WyMPyrou
cuitel K. Omnpenenute cCOOCTBEHHOE 3HAYCHHE TIOJTHOM SHEPTHH OCIMILIATOpPA.

67. YacTHIia Maccoii M [BMKETcS B OZHOMEPHOM moTeHImanbHoM momne U(X) = kx%/2
(rapMOHHYECKHI ocuuuIITOp). BonmHoBas GpyHKIMS, OoMMChIBarOIIas MOBEJIEHNE YAaCTHIBI B OCHOBHOM

2 (3
COCTOSIHMH, UMeeT BUI /(X)) = Ae ™ , T1e A - HOPMUPOBOUHBIA KOI((DUIIUEHT; a - MOJIOKUTEIbHA

noctosiHHas. Mcmonb3ys ypaBHenue llpenunrepa, ompenenure: 1) NMOCTOSHHYIO a; 2) 3HEPruio
YaCTHUILIbI B 3TOM COCTOSIHUU.

68. OObscHUTEe (U3UYECKUI CMBICI CYIIECTBOBAaHUS SHEPIrUU HYJIEBBIX KOJEOAHUU  JUIsS
KBAaHTOBOTO TapMOHHMYECKOT0 OCHMJUIATOpA. 3aBUCUT JM HAJM4YME HYJNEBBIX KoieOaHWi OT (opMbl
"MOTeHUAIbHON IMBI"?
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69. MareMaTH4eCKUii MassTHUK MOKHO pacCMaTpUBaTh B KAYECTBE TaPMOHUYECKOTO OCITUILIATOPA.
OmpenennuTte B 3JIEKTPOH-BOJIIBTAX YHEPTUI0 HYJIEBBIX KOJeOaHUM I MasTHHKA UIMHOM | = =1 M,
HaxXOOsIICTOCA B ITOJIC TATOTCHUA 3€MJII/I.

70. PaccmatpuBass MaTeMaTH4yeckuii MasTHHK Maccoii M = 100 r u mgmusoit | = 0,5 M B Bume
FapMOHUYECKOTO  OCHWJUIITOpPA,  OMNPEACIUTEe  KJIACCUYECKYl0  aMIUIMTynly A  MasTHHKA,
COOTBETCTBYIOIIYIO SHEPTUU HYJEBBIX KOJIEOAHU 3TOTO MasiTHUKA.

OrneHOUHBIE MaTepUalibl BXOJSIT B COCTaB paboyed mporpamMMbl JTACIUILUTMHBI
«®usnka Hanocuctem» (b1.B.03), HampaBieHHEe IOATOTOBKH — 11.03.04
«InekTpoHuKa U HaHOAIEeKTpoHUKa», OIIOIT « Mukpo- 1 HaHORIEKTPOHUKAY.
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