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1. OLIEHOYHBIE MATEPHAJIBI JJIS1 TIPOBEJJEHUS
[MIPOMEXYTOYHOMN ATTECTALIUM OBYYAIOIIMXCS 1O
JICLIATIIMHE (MOJIYJIIO)

OueHouHnble MaTepuajdbl — 3TO COBOKYMHOCTh Y4€OHO-METOAUYECKUX
MaTepuanoB (KOHTPOIBHBIX 3aJJaHUM, OMMCaHUN GOpM U TIPOLIeAYp), TPeAHASHAUCHHBIX
JUISL OLICHKM KauecTBa OCBOCHHUS OOYyYalOIMMUCS JAaHHOW JUCIUIUIMHBI KaK 4acTu
OCHOBHO# 00pa3oBaTEILHON TPOTrPAMMBI.

Ileab — OIEHUTH COOTBETCTBUE 3HAHWM, YMEHUM W YPOBHSI MPUOOPETECHHBIX
KOMIIETCHIIUN, OOydJarouuxcs IeIsIM M TpeOOBaHUSAM OCHOBHOM 00pa3oBaTeIbHOU
MPOTrpaMMBbl B XOJI€ MPOBEACHHUS TEKYIIIETO KOHTPOJISI U TPOMEKYTOUYHON aTTECTALINH.

OcHoBHasi 3axaya — O00ECMeYUTh OIEHKY YpPOBHS CGHOPMUPOBAHHOCTH
OOIIEKYABTYPHBIX U TPOPECCHOHANBHBIX  KOMIICTCHIUH, pUOOpETaEMBbIX
00y4JaromumMcsi B COOTBETCTBUU C ’TUMU TPEOOBAHUSIMHU.

[IK-1.1 - mnpoBoguUT MOJEIUPOBAHME U HCCIEIOBaHUS (YHKIIMOHAIBHBIX,

CTATUYCCKUX, IU-HAMHYECKHX, BPEMCHHBIX, YaCTOTHBIX XapaKTePUCTHUK HPHOOPOB,
CXEeM, YCTPOWCTB M YCTAaHOBOK DJJICKTPOHHUKHA M HAHOAJICKTPOHHUKH Pa3INIHOTO
(YHKIIMOHATBLHOTO Ha3HAYCHUS;

[IK-2.1 - aHamu3WpyeT Hay4dHbIC JMJaHHBIC, PE3YJIBTATHl DKCIICPUMEHTOB H
HaOJIIOICHUM.

KoHTpoab 3HaHUIT 00yJarouMXcs MPOBOJAUTCS B POPME TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTAIIHH.

IIpu oneHuBaHuu (ONpeNelCHHH) pPE3yJbTaTOB OCBOCHHUS  JUCHUILIAHBI
MPUMEHSETCS TPAAUIIMOHHAS CHCTeMa (3aUTEHO, HE3a4TCHO ).

IHacnopr poHAA OLEHOYHBIX CPEACTB MO0 IMCHMIIHHE

Ne | Ne Kontposmpyem Kon Jrtan ¢popMHPOBaHUS Bua, meron, popma
pa3 ble pa3/esibl KOHTPOJIU- KOHTPOJIUPYeMOH OLIeHOYHOI0
n |2 (TembI) pyemoii KoMIeTeHIuH (WIH eé cpeacTBa
/ AUCHUILINHBI KOMIIeTeH- YacTH)
1| (pe3yabrarsl 0 | HUM (WM eé
pa3nenam) YaCTH)
1 1 Beenenue IIK-1.1 JIekIIMOHHEIE  3aHATUS | DK3aMEH
00yJaromuxcs B
TEUCHUE y4e0HOTO
cemecTpa
2 |2 ATOMBI, IK-1.1, JleknmoHHbIE, AHaNUTHYECKHH OTYET 110
MOJICKYJIBI " [1K-2.1 MPaKTUIECKHE, camocTosTeNbHOH  pabore,
pe3yabTaThl penieHus
HAaHOCHCTEMBI naboparopHbie M| o, OTUETHI o
CaMOCTOATCIIEHBIC nabopaTopHBIM pabotam ¢
3aHATUA 06y‘{aIOIHI/IXC${ MePUOANYHOCThIO 1 pa3 B
B TEYEHHE y4yeOHOro | /Be Hexeny,
ceMecTpa 9K3aMEeH
3 13 ATOMHBIE IIK-1.1, JleknmoHHbIE, AHaNUTHYECKHH OTYET 110
KJIaCTepHl, IK-2.1 MPaKTHYECCKHE, caMocToATeNbHOR  pabote,
pe3yabTaThl penieHus
HaHOTPYOKH, naboparopHble M|, oTUeTI o




HaHOIIPOBOJIOKH, CaMOCTOSITEJIbHbIC nabopaTopHbIM paboTam ¢
KBAaHTOBBIE TOYKHU, 3aHATHA OOydaromuxcss | MCPHOAMTHOCTRIO 1 pas B
BE HENEH,
CUCTEMBbI C B TEYEHHE Yy4eOHOro §K3aMﬂeH
MMOHM>KEHHO U cemecTpa
Pa3MepHOCTBIO
raza  HOCHUTEJIEeH
3apsja
YriepoHbie IK-1.1, JleximonHbIC U | AHIMTHYECKUH OTYET MO
HAaHOCTPYKTYPBI IK-2.1 CaMOCTOSITCIIbHBIC caMoCTosTeNbHOM - pabore,
3aHSTHS O 6 AFOIIHXCS OTBCTHI Ha TCCTOBBIC
yT—I II6I 3aaHusA
B TCUCHHE YYEOHOTO | ooy oo
cemecTpa
DOTOHHBIE, [K-1.1, JlekunoHHbIE M | AHQIMTHYCCKHH OTYET 110
ONTHYECKUE IK-2.1 CaMOCTOSITEIIbHBIC caMocToATeINbHOH  pabore,
OTBCTHI Ha TCCTOBBIC
KpPHUCTAJLJIBI 3aHATHUSL  OOyYaroIIMXCs sananms
B TCUCHHE YYEOHOTO | ooy oo
cemecTpa
Hanocucremsr u IK-1.1, Jlexunonnste, AHAINTHYECKHH  OTYET 10
KBAaHTOBAs IK-2.1 PaKTHYECKHE, camocTosTeNbHOH  pabore,
ONTHKA naboparopHble g | POYIHTATH petteti
p p 3aaad, OTYCTHI 1o
CaMOCTOATCIIbHBIC nabopaTopHBIM paboTaM ¢
3aHATUA O6y‘{aIOHII/IXC${ MePUOANYHOCThIO 1 pa3 B
B TEYEHHE y4yeOHOro | /Be Hexeny,
cemMecTpa 3K3aME€H
buonanocucrembl [K-1.1, JlekunoHHbIE M | AHQIMTHYCCKHH OTYET 110
IK-2.1 CaMOCTOSITEIIbHBIC camocTosTeNbHOH  pabore,
OTBCTHI Ha TCCTOBBIC
3aHATHUS.  OOyYaroIIMuXcs
6 3aaHusA
B TCUCHHE YYEOHOTO | ooy o
cemecTpa
CHuHTpOHHBIE IK-1.1, Jlexunonnstie, AHAINTHYECKHH  OTYET 10
HAHOCHCTEMBI [1K-2.1 MIPAKTUIECKHE g | caMocToATenbHoit - pabore,
pe3yabTaThl penieHus
CaMOCTOSITENIbHbIE
3a7a4, OTBCTHI HA TCCTOBLIC
3aHATHA  OOYYaIOMUXCHA | 53 71anus
B TeUeHHE Y4EeOHOTO | jx3ameH
cemecTpa
Mertonbl IK-1.1, JlexuuoHHbIE, AHAIMTHYECKUA OTYeT 110
TEOPETUYECKOTO IK-2.1 MpaKTHYCCKHE, camocTosTeNbHOH  pabore,
pe3yabTaThl penieHus
" nabopaTopHbIe "
3aaad, OTYCTHI 1o
AKCIEPUMEHTAIbH CaMOCTOSITEJIbHbIE TAGOPATOPHBIM paGoTaM ¢
oro 3aHATUA 06y‘{aIOHII/IXC${ MepUOIUYHOCTRI0 1 pa3 B
UCCIIeI0OBAaHUs B TEYCHHE y4eOHOro | JBE Hexeny,
HAHOCUCTEM ceMecTpa 3K3aMCH

2 ®@opMBbI TEKYIET0 KOHTPOJIS
Tekymuyii KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS C LEIbIO ONMPEACICHUS CTEICHU
YCBOCHHS Y4eOHOro MaTepuaja, CBOCBPEMEHHOIO BBISABICHHS M yCTpPaHCHHS
HEJIOCTaTKOB B IIOATOTOBKE OOYYAIOIIUXCA W MPHHATHS HEOOXOAUMBIX MeEp IIO
COBEPIIICHCTBOBAHUIO METOAWKH IPEMOJaBaHUs YUYeOHOM AUCHMIUIMHBI, OpraHU3alluu
paboThl O0yUYaIOIIMXCS B XOJA€ Y4YEOHBIX 3aHITHH W OKa3aHUS MM WHIUBUIYaJTbHOU



TOMOIIIH.

K koHTpodI0 Tekylledl ycrneBaeMOCTH OTHOCSTCS IpPOBEpPKa 3HAHUN, YMEHUN M
HaBBIKOB OOYYaIOIMMXCS: HA 3aHATHUIX, 10 PE3yIbTaTaM BBIMOJIHEHHS O0YJarOIIUMHUCS
WHAUBUAYAJIbHBIX 3aJaHUW, IMPOBEPKM KAyeCTBA KOHCIEKTOB JIEKIMH MW HHBIX
MaTEpUAIIOB.

Tekymuii KOHTPOJIb O JUCHUTUIMHE «DPHU3UKa HAHOCUCTEMY» MTPOBOJAUTCS B BUIE
TECTOBBIX OIPOCOB IO OTACIBHBIM TEMaM JIUCUUIUIMHBI, ITPOBEPKHU 3aJaHUM,
BBITIOJTHSIEMBIX CAMOCTOATENIBHO M Ha J1a0OpPATOPHBIX 3aHATHUSX, a TaKKe IKCIPECC —
OMPOCOB M 3aJaHUi TIO0 JICKIIMOHHBIM MaTeprajiaM U JabopaTOpHBIM paboTam.
VYyeOHbIe MOCOOUS, PEKOMEHyeMBbIC I CAMOCTOSITEIbHON paOOThl U MOATOTOBKH K
Ta00paTOPHBIM 3aHIATUSAM OOydYalomUXCsAd MO aucuuiuinHe «Ddu3uka HAHOCHUCTEMY,
cojiep>KaT HEOOXOJUMBIN TEOPETUYECKHM Matepuall. Pe3yiabTaThl caMOCTOATEIBHOM
PabOTHI KOHTPOJIUPYIOTCS MPENOaBaTEIIEM.

3 ®opMBbI IPOMEKYTOYHOT0 KOHTPOJIS
@opMOl MPOMEKYTOUHOIO KOHTPOJSA IO AUCUUIUIMHE SBISIETCS HK3aMEH.
dopma npoBeAEHUS 3K3aMEHA — YCTHBIN OTBET, IO YTBEPKICHHBIM YK3aMEHAIIMOHHBIM
oueraM, cHOPMYITUPOBAHHBIM C YUETOM COJIEPKaHUS YYEOHOM TUCUUIIITUHBI.
Llenpto mpoBeAeHUA NPOMEKYTOYHOM  aTTeCTalliu  SBISIETCS  NPOBEpPKa
KOMITETEHIIUH, TPUOOPETEHHBIX CTYJIEHTOM IIPU OCBOEHUM JAUCLMIIIAHBI.

4 OnucaHue noKa3areyed 1 KPpUTEPUEB OLCHNBAHUS KOMIICTCHIMIA HA
Pa3JIMYHBIX ITanax ux popMUpoBaHUsA, KA OLEHUBAHUS

Ouenka crteneHu (GOpPMHUPOBAHUS YKa3aHHBIX BbIlIe (M. 1) KOHTPOJIUPYEMBIX
KOMIIETEHIUHA y 00yYalolMXCsl Ha Pa3IMYHbIX 3Tanax ux (OpMUPOBAHUS MPOBOIUTCS
IpernojaBareieM BO BpeMs JEKLIMHA, KOHCYJIbTalMi W JIa0OpaTOPHBIX 3aHATUH IO
IIKajJe OLEHOK «3a4YTeHO» — «HE 3a4TeHO». TeKylmuid KOHTPOJb MO JAUCIUIUIMHE
MIPOBOJUTCS B BUJIE TECTOBBIX OMPOCOB MO OTJEIbHBIM T€MaM JIUCUHUILIMHBI, TPOBEPKU
3aJlaHUi, BBITIOJIHAEMBIX CAMOCTOSITENIbHO, U Ha JIA0OPAaTOPHBIX 3aHATHUSX, & TAKXKE
HKCIIPECC — ONPOCOB W 3aJaHUN MO JIEKIMOHHBIM MaTepuajaM U J1abopaTOpHBIM
paboram. @opMHUpOBaHUE Y OOYYAIOMINXCA BO BpeMsI OOYUEHHS B CEMECTPE YKa3aHHbBIX
BbIIlIE KOMIIETEHIIMN Ha 3Tanax jJadopaTOpPHBIX 3aHATUH U CaMOCTOATENbHON padOThI
OLICHMBAETCS MO KPUTEPHUSIM IIKAJIbI OIEHOK - «3a4TE€HO» — «HE 3a4TeHo». OcBoeHue
Marepuaia JAUCHMIUIMHBI W JOCTaTOYHO BBICOKAas CTeNeHb (OPMHUPOBAHUS
KOHTPOJUPYEMBIX KOMIMETEHIMI oOydaronierocss (CBOEBPEMEHHBIE BBIIIOJIHEHUE U
3allldTa OTYETOB MO JAa0OpaTOpHBIM padoTaM CiyXaT) OCHOBAaHHUEM IS JIOMyCKa
oOy4aromierocs K 3Tany npoMeXyTOYHOU aTTECTAI[UU - SK3aMEHY.

YpoBeHb TEOPETHUECKOW MOATOTOBKHM CTYACHTAa OIpEAeNsieTcs COCTaBOM U
CTeNeHbI0 (POPMHUPOBAHUS TPUOOPETEHHBIX KOMIIETEHIIMM, YCBOCHHBIX TEOPETUUECKUX
3HAHUM U METOJOB, a TAKK€ YMEHHUEM OCO3HAHHO, 3(PPEKTUBHO MPUMEHATH UX MPHU
pElIeHUH 3aJa4 1EeJICHANPaBICHHOTO MPUMEHEHHS PA3JIMUYHBIX TPYIIN MaTepHaioB B
AJIEKTPOHHOU TEXHUKE.

ATTecTanus CTyJ€HTOB 10 UTOTaM BBIIIOJTHEHUS! KypCOBOM pabOThI MPOBOIUTCS
COTJIacCHO COCTaBy U CTeneHu (HOpMHPOBAHUS MPUOOPETEHHBIX KOMIETEHUIUN; YMEHUIO



Ha TIPAKTUKE MPUMEHSATH TEOPETHUYECKUE 3HAHUS, MPABUIBHOCTU U aKKYpPaTHOCTH
BBITIOJTHEHUS KYPCOBOM pabOThI; YMEHHIO MPEACTABIATh M 3allUIIATh KYPCOBYIO
pabory.

3amura KypcoBoW paOOThl OpraHU3YyeTCs M OCYIIECTBISAETCSA, KaK NMPaBUIO, B
dbopme mnpeszentanuu. OLEHUBAIOTCA MPU 3aIIUTE KYpCOBOW pabOThl ClEAyIOIIUE
KPUTEPUH:

- yYMEHHE WCHOJIb30BaTh MPUOOPETCHHbIE 3HAHUS MW KOMIICTCHIIMU TIPHU
BBITIOJTHEHUU KYpPCOBOU PabOTHI;

- MPaBWJILHOCTH BBHITIOJTHEHUS U aKKYPATHOCTb 0(hOpPMJIICHHUS KYPCOBOM pabOoThI;

- YMEHHE JJOTUYHO U 00OCHOBAHHO BBICTPOUTH JIOKJIA];

- OTBETHI HA JIOTIOJTHUTEILHBIE BOIIPOCHI, 3a/IaHHBIC BO BPEMSI 3AIIIUTHI.

[Ipumensiercs detbipexOanbHas IIKaja OIEHOK: "oTimyHO", "Xxopomio",
"yIOBIETBOPUTENHHO",  "HEYJOBJIETBOPUTENBHO'", UYTO  COOTBETCTBYET  IIIKaJIE
"KOMIIETEHIIMU CTYyACHTa TIOJHOCTHIO COOTBETCTBYIOT Tpeboanusim PI'OC BO",
"KOMIIETEHIIUU CTYJE€HTa COOTBETCTBYIOT TpeOoBaHusamM OI'OC BO", "kommereHINH
CTyJICHTa B OCHOBHOM COOTBETCTBYIOT TpeboBanusm PI'OC BO", "kommereHIuu
CTyJIeHTa He coOTBeTCTBYIOT TpeboBanusim GI'OC BO".

Lenpto mpoBeneHHs  MPOMEXKYTOUHOM aTTecTallMu (dK3aMeHa) SBIsSeTCA
MpOBEpPKa  OOIIEKYJAbTYPHBIX, OOIIENPOPECCUOHATIBHBIX W TPO(PECCHOHATBHBIX
KOMIIETEHIUH, TPUOOPETCHHBIX CTYACHTOM MPHU U3YUYCHUH ITUCIUIUTUHBI «Matepuaibl
AJIEKTPOHHOU TEXHUKW.

DK3aMEH OpraHm3yeTrcsi W OCYLIECTBISE€TCA, Kak MpaBuio, B (opme
cobOecenoBanusi. CpelicTBOM, OMPEESIONIUM COAEpKaHue cOOeceOBaHMs CTYJIEHTa
C DK3aMEHATOPOM, SIBJIETCS YTBEPKICHHBIA SK3aMEHALMOHHBIM OWJIET, CoAepKaHue
kotoporo  ompezaensercs OIIOII wu  Hactosmed  paboueil  mporpamMmoil.
DK3aMEHallMOHHBIN OWieT BKIOYaeT B cels, KaK MpaBUjio, JBa BOMpOCa, KOTOPHIE
OTHOCSTCSl K YKa3aHHBIM BBIIIIE TEOPETUUCCKUM paz/iesiaM JTUCIUILUINHBI.

OneHke Ha 3aKIIOYMTEIBHOM CTauM SK3aMEHA MOJBEPraloTCs YCTHBIE OTBETHI
HK3aMEHYIOMIETOCs Ha BOIIPOCHI HK3aMEHAIMOHHOTO OMIIETa, a TAKXKe TOTIOJTHUTEIbHBIC
BOITPOCHI AK3aMEHATOPA.

[IpumensitoTcst  cleayronuye KpUTEPUH  OIEHMBAHUSI  KOMIIECTEHIIMI
(pe3ysbTaToB):

-YpOBEHb YCBOCHHUS MaTepuaia, mpeycCMOTPEHHOTO MPOrpaMMON;

-YyMEHHE aHAJIU3UPOBATh MaTepuaj, YCTaHABIWBATh MPUUYUHHO-CIIEICTBCHHBIC
CBSI3U;

- MIOJTHOTA, APTYMEHTHUPOBAHHOCTH, YOEKIEHHOCTh OTBETOB Ha BOIMIPOCHI;

- KayecTBO oTBeTa (00mas KOMMO3MUIMUS, JIOTUYHOCTh, YOEXKIEHHOCTh, 00Iast
OpyAHLKS);

- HCTOJIb30BAaHUE JIOTIOJIHUTEIBHON JIMTEpATypbl MpPHU TMOJATOTOBKE K JTamy
MIPOMEKYTOUYHOM aTTECTaIlUM.

[Ipumensiercs yeThlpexOanibHas IIKajJa OLEHOK: "orTiuyHO", "Xopomio",
"yaoBIETBOPUTENBHO",  "HEYHOBIETBOPUTEIBHO'", YTO COOTBETCTBYET  IIIKaJe
"KOMIIETEHIIUU CTYJEHTa IOJHOCTBIO COOTBETCTBYIOT TpeboBanusim OI'OC BO",
"KOMIIETEHIIUHU CTyACHTa COOTBETCTBYIOT TpeboBanusiMm ®I'OC BO", "koMmneTeHIIUH
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CTyJICHTa B OCHOBHOM COOTBETCTBYIOT TpeOoBanusam OI'OC BO", "kommnereHInu
CTyJIeHTa He cooTBeTCTBYIOT TpeboBanusm GI'OC BO".

5. Onucanue mnokas3arejied M KpHTepPHEeB OLCHUBAHUA KOMIICTCHHHUH Ha
Pa3IMYHbIX 3TanaxX UX (POPMHUPOBAHUSA, LIKAJ OLEHUBAHUA

K oleHke ypoBHS 3HAHWW M MPAKTUYCCKUX YMCHHH U HAaBBIKOB PEKOMEHIYETCS
MPEABSABIATH CIEAYIONKE 00IIre TpeOOBaHUS.

«OTIAIYHO»:

rIIyOOKME ¥ TBEpHAbIE 3HAHWA MPOTPAMMHOIO Marepuaia IMpOrpaMMBbI
JTUCIUIUIMHBI, TIOHMMaHWE CYITHOCTH M B3aUMOCBS3M pPacCMAaTPUBACMBIX SIBJICHUHN
(mporieccoB);

MOJIHBIC, YETKWE, JIOTUYECKH TIOCIEIOBATCIbHBIC, IPAaBUIbHBIC OTBETHI Ha
MTOCTABJICHHBIC BOIIPOCHI; YMCHHE BBIJICATH TJIABHOE U JCJIaTh BHIBOJIBI.

«Xopouio»:

JOCTaTOYHO IOJIHBIC W TBEPJbIC 3HAHUS MPOTPAMMHOI0 MaTepuaia JUCIUILUIMHEI,
MPaBUILHOE TOHWMAHHWE CYIIHOCTH M B3aMMOCBSI3M PAaCcCMaTPUBACMBIX SBICHUI
(mporieccoB);

MOCJIeIOBaTEIbHBIC, MPAaBWIIbHBIC, KOHKPETHBIE, 0€3 CYIIECTBEHHBIX HETOUYHOCTECH
OTBETHl HA IIOCTaBJICHHBIC BOMPOCHL, CBOOOJHOE YCTpPAaHCHHWE 3aMCUYaHUH O
HEJOCTAaTOYHO TIOJJHOM OCBCIICHUW OTACIBHBIX IIOJOKEHUHW TPU TIOCTAHOBKE
JIOTIOTHUTEIIBHBIX BOIIPOCOB.

«Y10BJIETBOPUTEJIBLHO»:

3HAHHE OCHOBHOI'O TIPOrPaMMHOI0 MaTepHayia JUCIHMIUIMHBI, TOHHMMaHUE
CYITHOCTH M B3aUMOCBSI3H OCHOBHBIX PACCMAaTPUBACMBIX SIBJICHHUH (ITPOIICCCOB):

MOHMMaHUE CYIIHOCTH OOCYXXIaeMbIX BOIIPOCOB, TPAaBWIbHBIE, 0€3 T'PyOBIX
OIIMOOK OTBETHI Ha IMOCTABJICHHBIC BOIPOCHI, HECYNIECTBEHHBIC ONTUOKA B OTBETaX Ha
JOTIOTHUTEIIBHBIE BOTIPOCHI.

«HeymoB1eTBOPUTEIHHO:

OTCYTCTBHE 3HAHUH 3HAYNTEIILHOW YacTH MPOTPAMMHOTO MaTepuaia JUCIUILINHEI;
HETPaBWIBHBIA OTBET XOTsS OBl HAa OJWH W3 BOMPOCOB, CYIICCTBEHHBIC M TPYyObIC
OMMOKA B OTBETaX HA JIONMOJHUTEIBHBIC BOIMPOCHI, HEIOTOHHUMAHHE CYITHOCTH
M3JIaraeMbIX BOIPOCOB, HEYMCHHE NMPUMEHATH TCOPCTHUYCCKUEC 3HAHUS MPU PEHICHUU
MPAKTUYCCKUX  3aJad, OTCYTCTBHEC HABBIKOB B OOOCHOBAaHHMHM BBIJIBUTACMBIX
MIPEIOKCHUIA W IPUHUMAEMBIX PEIIICHHH.

IIpu Tpex Bompocax B OwieTe O0O0IIas OICHKA BBICTABISICTCS CIICAYIOIIAM
o0pa3oM: «OTJIIMYHO», €CIH BCE OICHKH «OTIWYHO» WIA OJHAa U3 HHUX
«XOPOIIIO»;«XOPOIIO», ecau He Oonee OMHOH OIEHKH «YIOBICTBOPUTEIHHOY;
«yIOBJICTBOPUTEIILHO», €CIAM JBE MW 0OJee OIECHOK «YyIOBICTBOPUTEIHHON;
«HEYNIOBJIECTBOPUTEIHLHOY, €CII OJIHA OIICHKA «HEYIOBICTBOPUTEIHLHOY, & OCTAILHBIC HE
BBIIIIC YEM «YOBJICTBOPUTEIHLHO» WJIH JIBE OLICHKH «HEYIOBICTBOPUTEIIBHO.



6. Kpurepuu oeHUBaHUA NPOMEKYTOYHON aTTECTALMHA

Tabnuua 1 - Kpurepun onieHnBaHUS TPOMEKYTOYHOM aTTeCTallMK

IlIkaa oeHNMBAHUA Kpurtepuu oueHuBanus

«OTJIMYHO» CTYAEHT J[OJIZKeH: IIPOJAEMOHCTPUPOBATH TIIyOOKOE€ M IPOYHOE
YCBOCHHME 3HAHMM MaTepualla; HCYEPIBIBAIOLIE, IOCIEI0BATEIIBHO,
IPAMOTHO M JIOTUYECKHM CTPOMHO W3JIOKUTh TEOPETUYECKUU
MaTepuai; NpaBuiIbHO (GOPMYIUPOBATH ONPEAETICHUS; YMETh CAEIaTh
BBIBOJIBI TI0 H3JIara€MOMy MaTepuainy; Oe3ynmpeyHO OTBETUTb HE
TOJIbKO Ha BOIPOCHI OMJieTa, HO U Ha JIOTIOJHUTEIbHBIE BOIPOCH B
pamkax paboueil mporpaMmbl JUCHUIUIMHBI; MPOJAEMOHCTPUPOBATH
YMEHHE  MPAaBWIbHO  BBIIOJHATH  IPAKTHUYECKHE  3aJIaHUs,
IIPEAYCMOTPEHHBIE IPOTPAMMOM;

«Xopouo» CTY/IeHT J0JIZKeH: MPOJEMOHCTPUPOBATh JOCTATOYHO IMOJIHOE 3HAHUE
MaTtepuaia; IpoJAeMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYECKUX
MOHATHM; JOCTATOYHO IIOCIEA0BATEIbHO, TPAMOTHO MU JIOTHYECKH
CTPOMHO  M3JaraTh MaTepuall; YMETb CJeJlaTh  JIOCTaTOYHO
000CHOBaHHbIE BBIBOJBI 110 HM3JIara€MOMY MaTepually; OTBETUTh Ha
BCE BOIPOCHI OmiieTa; MPOJEMOHCTPUPOBATH YMEHHUE IMPABUIBHO
BBINIOJIHATH MPAKTUYECKUE 3a/1aHus, IPEIYCMOTPEHHbIE IPOTPaAMMOI,
IIPU 3TOM BO3MOYKHO JIOIYCTUTh HENIPUHIIUIHAILHbIE OIIHOKH.

«Y/I0BJIETBOPUTEJIBHO» | CTYAEHT JOJIKEH: [IPOJEMOHCTPUPOBATh O0LIEe 3HAaHUE U3Yy4aeMOro
Marepuana; 3HaTh OCHOBHYID PEKOMEHAYEMYIO IMpOTrpaMMoOii
JUCUMIUIMHBL  y4eOHYIO0 JIUTEpaTypy; YMETb CTPOUTh OTBET B
COOTBETCTBUU CO CTPYKTYpPOH M3JIaraéMoro BOIpOca; MOKa3aTk oouiee
BJIaJICHUE TMOHATHUHHBIM amnmnapaToM JUCHUIUIMHBL, YMETb YCTPaHUTh
JOTYILIEHHbIE MOTPELIHOCTH B OTBETE HA TEOPETHUYECKHE BOIPOCHI
W/WIM TpU BBINOJIHEHUU MPAKTUYECKUX 33JaHUM MOJ PYKOBOJCTBOM
npenojasatens, U060  (IpU  HENpaBWJIBHOM  BBINOJHEHHUU
MPAKTUYECKOr0 3aJaHusi) MO YKa3aHWUIO MPErojaBaTelis BBIIOJIHUTD
Jpyryue NpakTHUeCKUe 3aJlaHusl TOTO JKe pasjesa IMCHUIUIMHBL.

«HEYJTOBJIETBOPUTEILHO» | CTABUTCA B CJIy4Yae: HE3HAHUS 3HAYUTEIBHON YacTU MPOrPaMMHOTO
MaTepuana; He BIAJCHUS NOHATUWHBIM annapaToM JAUCLHUILIUHBL
CYLIECTBEHHBIX OLIMOOK MpU H3I0KEHUH Y4ueOHOro Marepuaa;
HEYMEHUS CTPOUTb OTBET B COOTBETCTBUM CO CTPYKTYpOi
M3JIaraéMoro BOIIPOCA; HEYMEHHUsS JielaTh BBIBOJBI [0 H3JaraeéMomy
Matepuainy. Kak nmpaBuiio, olieHKa «HEyI0BIETBOPUTEIIBHO» CTaBUTCA
CTyIEHTaM, KOTOpble HE MOIryT HpPOJOJDKUTh OOy4eHHE 10
oOpa3zoBaTeNbHON MporpaMMe 0Oe3 JOTOJHUTEIBHBIX 3aHSATHU 110
COOTBETCTBYIOILIEH  AUCUMIUIMHE ((POPMUPOBAaHUS U  Pa3BUTUSA
KOMITIETEHIIMH, 3aKpelyieHHbIX 3a JaHHOW AucuUIUIMHOM). OueHka
«HEY/IOBJIETBOPUTEIIHHO» BBICTABIIAETCS TAKXKE, €CIM CTYIEHT IOCIIe
Hayajla 3K3aMeHa OTKa3ajicd €ro cJaBaTh MWIM HapylIWl IpaBuia
clayd 93K3aMeHa (CHHUChIBaJl, IOJICKa3blBaJl, OOMAaHOM MbITAJICA
MOJTYYUTh 00JIee BHICOKYIO OIICHKY H T.1I.).




7 TunmoBble KOHTPOJBbHBIE 3aJaHUsI MM WHbIE MaTePHAJIbI, HEOOXOTHUMbIEe
sl ONEeHKH 3HAHWiI, yMEHHWil, HABLIKOB W (WJIH) ONbITA [eSITeJIHLHOCTH,
XapaKkTepU3yKIIUX 3Tanbl ()OPMHPOBAHUS KOMIETEHI[HII B MpoIlecce OCBOEHMS
o0pa3oBaTe/IbHOW NPOrpaMMbl (011 6cex GUO08 NPOBOOUMBIX 3AHAMUU  UTU
CAMOCMOSAMENbHLIX pabom HeoOX00UMO NpedyCMOmMpems Mamepuanvl 0 NPo8epKu
3HAHUL, YMEHUI U 8IA0eHUll HABLIKAMU)

TumnoBble 3aiaHUsi B paMKax CaMOCTOSITEIbHOH PadoOTBhI CTYAE€HTOB IS
YKPETUICHHUS TEOPETUYSCKUX 3HAHUH, Pa3BUTH YMEHUIN W HaBBIKOB, ITPEIYCMOTPEHHBIX
KOMITCTEHITUSIMH, 3aKPETUICHHBIMHA 32 JTUCIMILTAHOM.

e MeToapl MOTYYEHUS HAHOKJIACTEPOB, KBAHTOBBIX TOYEK, TOHKHX IUICHOK,
KBaHTOBBIX TIPOBOJIOK.

e [IpakTHueckoe MPUMEHEHHUE YIICPOIHBIX HAHOCHCTEM.

e [IpakTnueckoe mpuMeHeHUE (OTOHHBIX HAHOCHCTEM.

e [IpakTHueckoe MpUMEHEHUE OMOHAHOCUCTEM.

e [IpakTHueckoe MPUMEHEHUE CTUHTPOHHBIX HAHOCHCTEM.

[Tpumepsl 3aaHUii ¥ KOHTPOJBHBIX BONMPOCOB K Ja0OpaTOPHBIM paboTram,
BBHITIOJTHSACMBIM JUIsI TIPUOOPETCHHUS W Pa3BUTHS 3HAHUM W TMPAKTHUYSCKUX YMCHUH,
MIPETYCMOTPEHHBIX KOMIICTCHITUSAMHU.

JlaGoparopHasi padora Ne 1
N3YUYEHUE DOPEKTA TYHHEJIUPOBAHUA

4. KoHTpOJIbHBIE BONIPOCHI
1. Pacckaxkure npo TyHHENIbHBIN 3PPEKT.
2. OnuuuTe OCHOBHBIE BBIPAXKEHHUS JUIsl TYHHEJILHOTO TOKA.
3. PacckaxxuTe npo npaktuyeckoe npuMeHeHue 3¢pdexkra TyHHETUPOBAHHUSL.
4. Onuimure, YTO MPOMCXOJUT C BOJHOBOM (DYHKIMEH AJIEKTpOHA MPU €ro MPOXOXKICHUH Yepes
TYHHEJIbHO-TIPO3pauHblil 0apbep.

[TonmHpIi TEepedeHb 3aJaHUl U BOMPOCOB K JIaOOpaTOPHBIM padoTam,
BBITIOJTHSIEMBIM 11 TIPUOOPETEHUST W Pa3BUTUS 3HAHMH W TPAKTHUYECKUX YMEHHUM,
MPENYCMOTPEHHBIX KOMIIETEHUUSMU, MPUBEICH B COOTBETCTBYIOIIMX METOIMYECKUX
YKA3aHUSIX.

I. Meroapl wucclenoBaHUS  MATEpPUAIIOB M CTPYKTYpP  BJIEKTPOHUKH.
Metoaudeckue ykazaHus K jiadbopatopHbiM paboram / Coct.: B.I'. JlutBunos, C.U.
Manwsuenko, H.b. Pei6un, A.B. Epmaunxun. Ps3an. roc. paguoTexH. YHUBEPCUTET.-
Ps3ansb, 2012.- 40 c.

2. KpantoBas ®usuka. MeTonuueckue yka3zaHus K JaOOpaTOpHBIM paboTam/
Cocrt.: B.I'. JlutrBunos, H.b. PriOun, H.B. Pribuna, A.B. Epmauuxun. Ps3an. roc.
paguoOTEXH. YHUBEPCUTET.- Psi3anb, 2014.- 24 c.

3. 30HAOBBIE METOABI HMCCIIECNOBAaHUS MATEPUAIIOB U CTPYKTYP BJIECKTPOHUKH.
Mertoaudeckue ykazanus K JiabopatopubsiM pabotam / Coct.: A.Il. ABaues, B.T.



JlutBunos, K.B. Murpodano, B.I'. Mumycrtun. Ps3an. r1oc. paauoTexH.
yHuBepcureT.- Psa3anb, 2011.- 48 c.

4. Meronnueckue peKOMEHAAIMU MO MOATOTOBKE CTYJEHTOB K TEKYLIEMY U
MIPOMEKYTOUYHOMY KOHTPOJIFO  OCBOCHMS KoMIleTeHIMil; cocT.: T.A.XonomuHa,
E.H.EBnokumoBa / Ps3aH. roc. paanoTexH. yH-T.- Ps3anb, 2016. 16 c.

5. ®u3uka HaHOCUCTEM. MeToauyeckrue yka3aHusi K JIaDOpaTOpHBIM paboTam/
Cocr.: B.I'. Jlurunos, H.b. Peioun, H.B. Pribuna, A.B. Epmauuxun, [[.C. KycakuH.
Ps3an. roc. paavoTexH. yHUBEpPCHUTET.- Psa3anb, 2015.- 24 c.

6. ®usnka HaHOCUCTEeM. MeTolMyeckue yka3aHus K J1a0OpaTOpHbIM paboTam/
Cocr.: B.I'. JlutBuHoB, A.B. Epmaunmxus, Ps3aH. roc. paguoTeXH. YHUBEPCHUTET.-
Ps3ans, 2017.- 32 c.

CnucoKk  THMOBBIX KOHTPOJBHBIX  BONPOCOB ISl  OIEHKH  YPOBHS
c(hOpMUPOBAHHOCTU 3HAHUHN, YMEHUN M HABBIKOB, IIPEIYCMOTPEHHBIX KOMIIETCHIIUSIMH,
3aKpEIJIEHHBIMU 32 JUCHUTUTHHOMN.

1. CoBpeMeHnHOe 3HaUeHue (Hu3nuku HaHOcucTeM. Knaccudukaus HaHOCHUCTEM.

2. DnexkTpoHHBbIE 000J0YKH B aTOMax, KBAHTOBBIE YHCIIA.

3. Ypasnenue lllpenunrepa, Bogopoa0no100HbBINH aTOM.

4. ATOMHBIE KJ1acTephl, KBAHTOBBIE TOUKHU.

5. HanoTpyOKu, HaHOIPOBOJIOKHU, CUCTEMbI C MMOHM)KEHHOM Pa3MEpPHOCTHIO rasza
HOCHUTEIIEH 3apsa.

6. KonnencupoBaHHOE COCTOSSHUE MaTepuu. MeToabl MOJYYeHHs] aTOMHBIX
KJIACTEPOB, KBAHTOBBIX TOUEK, POBOJIOK, TPYOOK, SIM.

7. l'erepocTpykTypbl. @usznueckue cBorcTBa U 3PHEKTHI.

8. MHuorooOpa3sue 3JeKTpOHHbIX HaHOcucTeM. [Ipumenenue.

9. YraepoHble HAHOCTPYKTYphI. Dyiepensl, rpadeH, yriepoiHble HAHOTPYOKHU.
Onucanue ¢puznueckux cBoicTB. Merozas! nonydenus. [lpumenenue.

10. ®oronHsbIe, onTHUeckue Kpuctamwibl. [lonydyenue, cBOMCTBA, IpUMEHEHHE.

11. Hanocuctembl W KBaHTOBas onTuka. [IpuHIUIBI pabOTHl ONTUYECKOTO
Jasepa.

12. Knaccuduxkanus jia3epoB Ha OCHOBE HAHOCHUCTEM.

13. JIByx-(hoTOHHBIE MPOLECCHI, CTUMYJIUpOBaHHOEe PaMaHOBCKOe paccesHHe U
apyrue ontudyeckue 3¢ HeKThI.

14. buonanocucremsl. Knaccudukanus, MeToabl OJTY4ESHHUS.

15. MHcnonb3oBaHue TUIa3MOHHBIX BO30YXACHUI HaHO KIJIACTEpOB IS
JIUArHOCTUKU U JieueHus 3a0oseBannii. HoHoKOHTEHHEPHI.

16. OnTtuueckue cBoiicTBa OMOTKaHEW W IUIa3MOHHBIE pe3oHaHCHl. Kiactepsi-
30HAbI. DOTONECTPYKIMS KIETOK.

17. TpancniopTHbIE SIBIEHUSI B HAHOCUCTEMAX.

18. CriuatpoHHBIe HaHOCUCTEeMBI. [loydeHue, cBolicTBa, (PU3NYECKHUE TTPUHITUTIBI
paboTHI.

19. Kynonosckas 6;10kana. HanocucteMsl 711 OHORJICKTPOHUKHU.

20. MeTobl TEOPETUUECKOTO HcclieoBaHus HaHocucTeM. Kiaccudukanmusi.

21. TeopeTuueckre MOJEIN HAHOCUCTEM U X UCIIOJIb30BAHUE.
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22. DnemenTapHas teopus pyne.

23. Teopus ¢yukiuonana miotHoctd (DFT) kak 6a30BbIii MUKPOCKOIMYECKUN
METOJ] U3YUCHUS HAHOCHUCTEM.

24. Knaccudukaius >KCIEepPUMEHTATBLHBIX METOJIOB MCCJIEAOBAaHUS HAHOCHUCTEM.
CpaBHeHUE U XapaKTEPUCTHUKHU.

TunoBblie TeCTOBbLIE 3alaHusd I YKPCIUICHUA W HIPOBCPKU TCOPECTHUYCCKHUX
3HaHHﬁ, pa3BUTHUA YMCHI/Iﬁ N HAaBBIKOB, TIIPCAYCMOTPCHHLIX KOMIICTCHIUAMMU,
3aKPCIIJICHHBIMH 34 HHCHHHHHHOﬁ.

Tecr 1

1. 'maBHOE KBAaHTOBOE YHMCIIO MIEKTPOHA B aTOME XapaKTEepU3yeT:
1. npeiihoByIO MOIBMKHOCTD DJICKTPOHA;
2. BHEPruIo JIEKTPOHA;
3. IpPOEKIMIO UMITYJIbCA AIEKTPOHA Ha 33/1aHHOE HAIIPaBJICHUE;
4. coOCTBEHHBIN MEXaHUYECKUI MOMEHT.
2. KBaHTOBas TOUKa XapaKTepU3yeTCs:
1. dopmoii;
2. pa3Mepamu;
3. CTpPYyKTYpOIi;
4. BceMU NEpEUYUCIICHHBIMH ITapaMeTpaMu.
3. B kBaHTOBBIX POBOJIOKAX HAOIIOJaETCS:
AJIEKTPOHHBIM TPAHCIIOPT BJIOJIb KBAHTOBOM IIPOBOJIOKH;
AJIEKTPOHHBIM TPAHCIIOPT MONEPEK KBAHTOBOM MPOBOJIOKH;
JIBYMEPHBIN ra3 HOCUTENEH 3apsija;
TpeXMEpHbIN ra3 HOCUTENEH 3apsa.
4.K MGTOI[y(aM) MIOJIy4€HUS CTPYKTYpP C KBAHTOBBIMM SIMAMU OTHOCSTCSL:
METO/1 UEHTpU(DyrupoBaHus;
METO/] ra30(a3HON AMUTAKCUH;
METO/1 MAarHETPOHHOTO PaCHbLICHUS;
BCE MIEPEUUCIIEHHbIE METO/IbI.
5. HOJ‘IyrIpOBO)IHI/IKOBOI/I reTepPOCTPYKTYPOU SBIISAETCS:
1. cTpykTypa c KBaHTOBOH SIMOM U1 HOCUTEJEH 3apsia;
2. KPEMHUEBBIN P-N-NIEPEXOL;
3. IJIEHOYHBIHA PE3UCTOP;
4. MAII-tpan3ucrop.
6. K yrinepoaHsIM HaHOCTPYKTypaM OTHOCSTCS:
1. KBaHTOBBIE TOUKH U IPOBOJIOKH A3BS5, nerupoBaHHbIE YIIIEPOJIOM;
2. KBaHTOBBbIE MMPOBOJIOKH A2B6;
3. Bce MepevyucieHHOe B MyHKTax | u 2;
4. HUYEro U3 MepPeUecICHHOTO.
7. Ha ocHOBe KakuX HAHOCHCTEM MOXKET OBITh pealM30BaH Ja3ep:
1. Ha METaJNIMYECKUX KBAHTOBBIX TOUKAX;
2. Ha MOJIyNIPOBOJIHUKOBBIX KBAaHTOBBIX SIMax;
3. Ha TOHKHX CJIOSIX METAJUIOB C MarHUTHBIMU CBOMCTBAMH HAHOMETPOBOU TOJIIUHBL;
4. Ha razoBoii cMecu He-Ne manoit maccsl 1 o0bema.
8. N3yuenune PamaHOBCKOTrO paccesiHusl B HAHOCTPYKTYpax MO3BOJISET:
1. omnpeaenuTh XUMUYECKHI COCTAaB OBEPXHOCTU HAHOCUCTEMBI;
2. omnpenenuTh pa3Mepbl 3JIEMEHTOB HAHOCUCTEMBI;

BN

B
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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 Xona;
BCE [IEPEUUCIICHHbIE YPPEKTHI.
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 MUKPOCKOIIUU;
4. MeToJIOM 03Ke-3JIeKTPOHHOU CIIEKTPOCKOIUH.

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. cOOCTBEHHBII MEXaHUYECKUN MOMCHT.

2. HanotpyOka xapakTepuszyercs:
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 raz 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. MoIynpOBOJHUKOBAs CTPYKTYpa CO CIOSMU KBAaHTOBBIX TOYEK;
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 HaHocHCcTeMax HabmonaTes 3hQexTs:
TUTAaHTCKOT'O MarHUTOCOINIPOTUBIICHUS;
CIMH-3aBUCUMO€ TYHHEJIUPOBAHUE;
s ekt Konno;
4. HUYEro U3 MEPEUNCICHHOTO.
8. 3yueHnue 0JHOZIEKTPOHHOTO TYHHEIUPOBAHUS BO3MOXKHO B!

el e

=

B

W=
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B 0IHOOApbEPHBIX HAHOCUCTEMAX;
B JIByX0apbepHbIX HAHOCUCTEMAX;
B OJIHORJIEKTPOHHOM TPaH3HCTOPE;
BO BCEX MEPEUNCICHHBIX HAHOCUCTEMAX.
9. K tparcnoptaeiM 3pdekTamMm B HAHOCUCTEMaX OTHOCHUTCS:
5. uHTepdepeHLUs dIEKTPOHHBIX BOJIH;
6. KBa3MOAIMCTUYECKUI TPAHCIIOPT;
7. xBaHTOBBIN 3(pdexT Xomia,
8. Bce nepeunciaeHHble IPPEKTHI.
10. 3onHHast CTpyKTypa MOJIYIPOBOJHUKOBBIX HAHOCHCTEM C KBAHTOBBIMH SIMaMHU MOYKET OBITh
HCCIIeIOBaHa:
1. MeTronoM CKaHUPYIOLIEW TYHHEIbHON MUKPOCKOIINY;
METOJIOM (POTOTIOMUHECIICHIIHH;
METO/IOM CIIEKTPOCKOTIMH aIMUTTAHCA;
BCEMHU IE€PEUNCICHHBIMU METOJAMH.

=

Nk

[IpyuMepsl KOHTPOJBHBIX 3aJaHUM, BBINOJIHIEMbIX OOYyYaIOIUMUCS JJIA
NpUOOpETeHUs U Pa3BUTHUSI 3HAHUM M TMPAKTUYECKUX YMEHHH, MPEeayCMOTPEHHBIX
KOMIIETEHUSMHU.

BouHoBas pyHKIUA

1. OObsicHuTe, MoueMy (hU3NYECKU CMBICT UMEET He cama Y-pyHKums, a KBaapaT €€ MO
2

w[*?

2. OObscHUTE, TOYEMYy BOJHOBas (QYHKIMUS JODKHA OBITh 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. BonHoBast pyHKIMS, ONMMCHIBAIONIAs] HEKOTOPYIO YaCTUILY, MOKET OBITh MPEACTABIICHA B BUJE

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

TOJIBKO KOOpJIUHATHON F-pyHKIUEH.

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

CWJIOBOTO LIEHTpA; a - HEKOTOpas NnOCTOsiHHasA. Mcmomnbp3ys yciaoBHE€ HOPMHUPOBKH BEPOSITHOCTEH,

OTIpeIeTUTE HOPMHUPOBOYHBINA KOIDPHUITUEHT A.

6. Hcnonb3ys ycinoBre HOPMUPOBKH BEPOSTHOCTEH, ONpeAeTuTe HOPMUPOBOUHbIN KO3(hdULIUEHT

. _ -r/a .
A BosiHOBOW QyHKUMH Y = Ae , OIIMCBHIBAIOLIEH OCHOBHOE COCTOSIHUE DJIEKTPOHA B aTOME
BOJOPOJA, TJI€ 7 - PACCTOSHUE NIEKTPOHA OT s]Ipa, a - NepBbII OOPOBCKUN paguyc.
7. Hcnonb3ys ycinoBre HOPMUPOBKH BEPOSTHOCTEH, ONpeAeTuTe HOPMUPOBOUHbIN KO3(hdULIUEHT

2/ 2
-r7/(2a%) . o
, OIMCBHIBAIOIIEH IIOBEAECHWE HEKOTOPOM YacTUIBl, TIe 7 -

BONHOBOM (ymkumu Y = Ae
PaccTOSIHUE YaCTHIIBI OT CUJIOBOTO LEHTPA; d - HEKOTOPAs MOCTOSHHASL.
8. Bosnosas ¢yukuus Y = Asin(2mx/l) onpenenena Tonsko B o6nactu 0<x</. Mcnonbsys

YCIIOBUE HOPMUPOBKH, OIIPEAEINTE HOPMUPOBOYHBIN MHOKHTEID A.
. 4 .
9. Y-)yHKIHMA HEKOTOPOW 4YaCTUIBI MMEET BUIY =-—e *, T 7 - PACCTOSHHE YACTUIBI OT
r
CHJIOBOTO LIEHTpa; a - HEKOTopas MNocTosiHHas. Onpenenure cpeJHee pacCTOSHME YacTULbl [0
CHJIOBOTO ILICHTpA.
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20042
10. BonnoBast hyHKIIMSI, OMUCHIBaIOIIass HEKOTOPYIO YAaCTHILY, UMEET BUA YW = Ae™" /Ga ), rae r

- paccTOSIHME TOW YacTHUILIbI JI0 CUJIOBOTO LIEHTPA; @ - HEKOTopas nocrosiHHas. OrnpenenuTe cpenHee
paccTosiHuEe YaCTHULBL 10 CUIIOBOTO LIEHTPA.
11. BonHoBast (yHKIMS, ONMUCHIBAIOIIAsi OCHOBHOE COCTOSIHHME D3JEKTPOHAa B aToMe BOJOpPOJa,
uMeeT B y = Ae /" | Tae r - paccTOSHHE JNEKTPOHA OT sAApa, a - TEPBEI OOPOBCKHIl pamyc.
Omnpenenure cpeHee 3HaUCHUE KBaipaTa pacCTOSIHUSA JIEKTPOHA JI0 sipa B OCHOBHOM COCTOSTHHUH.

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

A - HOPMUPOBOYHBIA MHOKHTEIb, PABHBIN ; ¥ - PACCTOSIHUE YaCTULIBI OT CUIIOBOIO LIEHTPA; a

1
\ ma~N 2w
- HekoTopas mocrosiHHasg. Omnpenenure cpeaHee 3HAYEHWE KBaJpaTa pPAcCTOSHUSA YacCTHUIBI 10
CHJIOBOTI'O LICHTpA.
13. BomroBas (1)YHKIII/I${, OIMMChIBaroImasd OCHOBHOC COCTOAHHE DJJICKTPOHA B aTOME BOJAO0pPOAA,

— fpr/a . .
umeer Bug W = Ae """ e r -paccrosiHie snekTpoHa OT Spa, @ - IEPBBIi GOPOBCKHIT paHyC.
Omnpenenute HanbOoJiee BEPOSITHOE PACCTOSIHUE JICKTPOHA JI0 SIIpa.

2042
14. BosHoBast ¢yHKIMS, ONMMCHIBAOIIAsE HEKOTOPYIO YaCTHIy, ©UMeeT Bua Y = Ae™" /@a®) , Tae r

- paccTOosiHHE 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 COCTOSHUM AJIEKTPOHA, HaXOSAIIEr0oCs
B aTOM€ BOJOPOAA.

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

17. anumure oduiee ypaBuenue llpequnrepa ais cBoO0AHON YaCTHIIbI, IBMKYILEHCS BAOIb OCH
X, U PelInTe 3TO YpaBHEHHUE.

18. Hcxons u3 mpuHLMIIA KIACCUYECKOTO JETEPMUHK3MA M MIPUUMHHOCTH B KBAHTOBOM MEXaHMKE,
00BSACHUTE TOJIKOBaHHE MPUYUHHOCTH B KJIACCUYECKOUM U KBAaHTOBOI TEOPUSIX.

19. W3BecTHO, YTO CBOOOJHAS KBAaHTOBAsl YacTHUIA OMMCHIBAETCS IIOCKOW MOHOXPOMAaTHYECKON

BojHOM nae bpoinga. IlnoTHOCTh BeposATHOCTH (BEpPOATHOCTb, OTHECEHHAs K EAUHHIIE 00bema)

. 2 , 2
OoOHapy)KeHHsI CBOOOJHOW YaCTHIIBI ‘l//‘ =Yy :‘A‘ =const. QOObBsACHUTE, YTO O3HAYaACT

MMOCTOSTHCTBO ATOW BEJIMYWHBI.

20. 3anumute ypaBHenue lllpenunrepa s cTalimoHApHBIX COCTOSIHUM 711 CBOOOIHOM YaCTHIIBI,
JBIDKYILEHUCS BIOJIb OCH X, a TaK)Ke OINPEICIIUTE CPEACTBOM €ro pelieHusi COOCTBEHHBIEC 3HAUCHUS
sHeprur. UTo MOKHO CKa3aTh 00 YHEPTETUIECKOM CIIEKTPE CBOOOTHOM YaCTUIIBI?

YacTHa B N10OTEHINAJILHOU IMe

21. BonHoBast (yHKuMs, omnuchIBaroIlas YacTUIy B MOMEHT BpemeHu ¢ = (,umeer BuUJ

2/.2, -
—x°/a” +ikx
Y(x,0)=Ae / , THE @ ¥ k - HEKOTOpPBIE TIOJIOKMTENBHBIE TOCTOSIHHBIE. Omnpenenure:

1) HopMHPOBOYHBIN KOAPPUIMEHT A4; 2) 007acTh, B KOTOPOM YacTHIIA JOKAJIM30BaHa.

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

23. YacTtuiia HaxoguTcsi B OJHOMEpPHON '"MOTeHIMadbHOW sMe" mupuHOM [ ¢ OECKOHEYHO
BBICOKMMH "cTeHKamu'". BeiBeauTe BhIpaXKeHHUE AJI1 COOCTBEHHBIX 3HAUCHHH dHEPTruu £,
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24.  BoanoBas (GyHKIWs, OIKCHIBAMONIass COCTOSHHE YaCTHIGI B OJHOMEPHOM IIPSAMOYIOJIBHOM
"HOTEeHIMANLHOM sMe" ¢ OECKOHEYHO BBICOKMMHU 'cTenkamu", umeer Bup W (x)= Asinkx.

Onpenenute: 1) Bujg cobGcTBeHHON BonHOBOM (ynkimu VW, (X); 2) xospduuueHt A, ucxons us

YCJIOBUSI HOPMHPOBKH BEPOSITHOCTEH.
25. N3BecTHO, UTO HOPMHUPOBAHHAS COOCTBEHHAs BOJTHOBAs (DYHKIIUS, OMMCHIBAIOIIAS COCTOSHUE
JJNIEKTPOHA B OJHOMEPHON NPSIMOYTrOJIbHOM '"MOTEHHHAIbHOW siMe" ¢ OECKOHEYHO BBICOKUMHU

2 . mn
"crenkamu", umeeT BU W (x) = 7s1n Tx, rae / - mupuHa "samel". OnpenenuTe cpeqHee 3HaUCHUE

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

OJTHOMEpHOW  "MOTEHIHATbHON siMe" ¢ OECKOHEYHO BBICOKUMH 'CTEHKaMH',  SBISIOTCS
1

OpPTOTOHAIBHBIMH, T. €. YAOBJCTBOPSIOT YCIOBHIO: Il//n(x)l//m(x)dxzo, ecimd n # m. 3aech [ -
0

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

27. Yactuiia B 0OJHOMEPHOHN MpPSIMOYTrobHON '"HOTEHUMANbHOU siMe" mupuHOM / ¢ OeCKOHEYHO

BBICOKMMH "CTEHKaMu'" HaXOJIUTCS B OCHOBHOM COCTOSIHMU. Omnpenenure BepOsITHOCTh OOHApYKEeHUs

YaCTHIIBI B JIEBOU TPETH "AMBI'".

28. Yactuiia B 0OJHOMEPHOH MPsIMOYTobHOM '"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 HAaXOIUTCS B OJHOMEPHOM NPSIMOYroJibHOHM "MOTEHIMaNbHOUN siMe" ImupHHOU [ C

O0eckoHeyHO BbIicOKUMH 'cTeHkamu'". Ormnpenenure BeposATHOCTh W OOHapyKeHHus JJIEKTpOHA B

cpenHeil TpeTu "sSMbl", €ciu 3JEKTPOH HAaXOJUTCS B BO3OYkJIeHHOM coctosiHuu (n = 3). [losicHure

¢u3nuecKkuil CMBICII TOJIYYEHHOTO pe3yibTara, H300pa3suB rpa@uueckd IIOTHOCTh BEPOSTHOCTU

0oOHapyXeHHUsI JIEKTPOHA B JAHHOM COCTOSIHUH.

30. YacTtuna B 0JHOMEPHOU MPAMOYTOJIBHON "MOTEHIIMAIbHON siMe" mupuHOU /| ¢ 0ECKOHEYHO

BBICOKMMH "CTEHKaMU'" HaXOIUTCs B BO3OYKIeHHOM cocTosiHuM (n = 3). Onpenenute, B KAKUX TOYKaX

"ampl" (0 < x < /) IJIOTHOCTH BEPOSITHOCTH OOHApyXKEHUs dYacTUlbl: 1) MakcumaibHa; 2)

MUHUMaJbHa. [losicHUTE MoJTydeHHBIN pe3yabTaT rpadu4ecKH.

31. Omnpenenure, Ipu KaKoW MIMPUHE OJHOMEPHOM MPSMOYrOJIbHOM '"HOTEHUMaIbHOU sSMbI" C

OECKOHEYHO BBICOKMMH "CTEHKaMH" JUCKPETHOCTb SHEPreTHUYECKOro CIEKTpa AJIEKTpOHA CpaBHUMA C

€ro CpeaHel KNHETHYECKOW dHEepIruen npu temreparype 7.

32. Jlokaxkute, 4To dHEprus CBOOOJHBIX AJIEKTPOHOB B MeTaijie HE KBaHTyercd. [lpumwure, uro

HUpUHA [ TPSMOYTOJbHOM "MOTEHIHAIbHOM sIMBI" C OECKOHEYHO BBICOKMMH " CTeHKamu'" It

3JIEKTPOHA B MeTajlie cocTaBisieT 10 cMm.

33. YacTuna HaxoAWTCs B OJHOMEPHOW MPSIMOYrOJIbHON '"TOTEHIHMAIbHOU siMe" ¢ OECKOHEYHO

BbICOKMMH "cTeHkamu". Omnpenenure, BO CKOJBKO pa3 M3MEHSETCS] OTHOLIEHHE Pa3HOCTH COCEIHUX

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

n+l,n
(U3MYECKYIO CYITHOCTD MOJIyY€HHOTO pe3yJibTarTa.

34. OnpenenuTh COOCTBEHHYIO SHEPTHUIO SIEKTPOHA B HOTEHIMAILHOM sIyKe mupuHoii 10A, ecu
OH HaxOJUTCS Ha TPEThEM pa3pelieHHOM YPOBHE.

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

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

37. KakoBa BepoOsSTHOCTb OOHApPYXKEHHS HJIEKTPOHA B CEpPEAMHE IOTEHUUAIbHOIO SIIUKa Ha
OCHOBHOM YpOBHE?

38. OmpenenuTh BEPOSITHOCTh HAXOKJIEHUS AJEKTPOHA B MOTEHIMAJIBHOM SILIHUKE Ha PacCTOSHUU
1/31 (/ - muprHa sKKa), €Ciu 3JIEKTPOH HaXOAUTCS HA TPEThEM Pa3pelIeHHOM YPOBHE.
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39. OmnpenenuTbh, Ha KAaKOM YpPOBHE B TMOTEHIHUAIHLHOM SIIUKE HAXOAUTCS OJICKTPOH, €CIU
OTHOIIIEHUE PA3HOCTH YHEPTUN BBIIIECTOSIIETO YPOBHS (M HEM3BECTHOTO) K HEM3BECTHOMY paBHO 3/5.

YacTuubl 1 NOTEeHIUAJILHbIE 6apbep1,1

40. YacTtuna c sneprueii E 1BMKETCS B OJIOKUTEIBHOM HAIIPABIEHUN OCH X M BCTPEYAET Ha CBOEM
IyTU NPSIMOYTOJIbHBIA NOTEHLIHUAIBHBIA Oapbep BbICOTOM U M KOHEUHOU 1mmpuHO# [, mpuuem £ < U.
3anumure ypaHenue llpeaunrepa s obnacreit 1, 2 u 3.

41. Jnst yciioBUs Tpenplayllled 3aJadd 3aluIInTe pemeHus ypaBHeHud IlpenumHrepa mms
obnacrei 1, 2 u 3. W-pyHkuust oObIYHO HOpMHUpYeTcsl Tak, 4yTo A; = 1. IlpeacraBbre rpaduuecku
KauecTBEHHbIN BUJ F-PyHKIUI.

42. DneKTpoH ¢ 3Hepruen £ = 5 3B ABMXKETCA B MOJIOKUTEILHOM HAaIlPaBICHUU OCH X, BCTpeyast
Ha CBOEM IIyTH IPSMOYTrOJIbHBIN NOTeHIHaIbHBINA Oapbep BbicoTol U = 10 3B u mmpunoii / = 0,1 HM.
Omnpenenure ko3pduimeHt D mpo3pavHOCTH NOTSHIIMAIBHOTO Oaphepa.

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

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

45. [IpsiMmoyrosbHBIN NOTEHIUANBHBINA Oapbep UMEET HIUPUHY [ = 0,1 um. PazHoCTh Mexny
BBICOTOM MOTEHLMAIBHOTO Oapbhepa U SHEPruel JBUKYLIErocs B MOJIOKUTEIBHOM HAIIPABJIEHUU OCH X
anekrpoHa U - E = 5 3B. Omnpexnenute, BO CKOJBKO pa3 U3MEHUTCS KO3(PPUIHEHT npo3payHocTU D
MOTEHIMAILHOIO Oapbepa JUlsl IEKTPOHa, eciau pasHocTh U - E Bo3pacTaeT B 4 pasa.

46. Yactuna c sHepruerd £ OBUKETCA B IOJIOXKUTEIBHOM HAIIPABIECHUM OCHU X M BCTPEYAaeT Ha
CBOEM IyTH OECKOHEYHO IIHWPOKHIA MPSAMOYTOJIbHBINA MOTEHIUATIBHBINA Oapbep BeicoToM U, puuem E >
U. 3anummuTte ypaBuenue llpenunrepa ms obnacreit 1 u 2.

47. JUnst ycioBus mpenplAyllled 3ajadd  3anuiuuTe pemeHue ypaBHeHuil Ilpenmnrepa s
obnacreit 1 u 2. ¥Y-pynkuus oOblyHO HOpMHpyeTcsi Tak, uTto A= 1. IlpencraBbre rpaduuecku
KauecTBEHHbIN BUJ F-pyHKIUI.

48. Yactuna c sneprueit £ = 10 3B 1BMKeTCS B IOJOKUTEIBHOM HAIPABICHUU OCH X, BCTpedas
Ha CBOEM IyTH OE€CKOHEYHO HIMPOKHUI MPSIMOYIrOJbHBIM MOTEHIMAIbHBIA Oapbep BoicoTOl U = 5 3B.
Onpenenure ko3hULIUEHT 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 MIMPOKHM MPSIMOYIOJBHBIM MOTEHIHAIbHBIN Oapbep
BbicoTOM U = 100 3B. Onpenenure anuny BoiHbI e bpoilisg noce npoxosxaeHust 6apbepa.

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

51. Yacruria Maccoit m = 107 Kr, IBUrasch B MONOKHTETHHOM HAIIPABJIEHUU OCH X CO CKOPOCTBIO
v =20 m/c, BcTpedaeT Ha CBOEM ITyTH OECKOHEUHO IIUPOKUI MPSMOYT0JIbHBINA NOTEHIIMATbHBIN Oapbep
BeicoToll U = 100 3B. Omnpenenure ko3dduuueHt orpaxeHus R BonH ne bpoins Ha rpanuie
MMOTEHIIMAILHOTO Oapbepa.

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

53. JUnst ycioBus mpenplAylled 3ajadd  3anuiuTe pemeHue ypaBHeHuil IlpenmHrepa s
obnacreir 1 u 2. W-pyHkuus oOblyHO HOpMHpyeTcsi Tak, uto A = 1. IlpeacraBbre rpaduuecku
KauecTBEHHBIN BUJ F-pyHKIUI.
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54. OnekTpoH ¢ anuHOW BoJiHBI A ae bpoins, paBHo#t 120 mM, IBMXKETCS B TMOJIOKUTEIHHOM
HampaBJICHUH OCH X W BCTPEYaeT Ha CBOEM IIYyTH OECKOHEYHO IIHUPOKHHA MPSIMOYIOJbHBIN
noTeHuanbHeiii 6apeep BbicoTor U = 200 »B. Omnpenenure x03pUIHMEHT OTpakeHUs R BOJIH 1€
Bpoilnig Ha rpaHulle NOTEHIMAIBLHOTO Oapbepa.

55. Yactuua c 3Hepruei £ ABMKETCS B NOJIOKUTEIBHOM HalpPaBIE€HUH OCH X U BCTPEYaET Ha CBOEM
yTH OECKOHEYHO IIMPOKHM MpsAMOYrojbHbIA Oapbep BoicoTol U, mpuuem E < U. Ilpunumas 4; = 1
(kak 3TO OOBIYHO JI€AaeTCs1) M UCIIOJIb3Ys YCIOBUS HENPEPHIBHOCTH BOJHOBOM (PYHKIIMU U €€ MepBOi

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

0oOHapy>KeHHsI YacTUIlbl B TOUke x = () obmactu 2.

56. Yactuua ¢ 3Hepruei £ ABMKETCS B MOJIOKUTEIHHOM HalpPaBIECHUH OCH X U BCTPEYAET Ha CBOEM
yTH OECKOHEYHO MIMPOKHUI MPSMOYrOJIbHBIA MOTEHIMANbHBIH O0apsep BbicoToil U, mpuuem E < U.
[Tpunumas A; = 1 (kak 0OBIYHO JI€7A€TCA) U UCIIOJIBb3YS YCIOBUS HEMPEPBHIBHOCTH BOJHOBOW (PYHKIIMU
M ee MepBOM MPOU3BOJAHONW Ha rpaHuie obnactet 1 m 2, ompenenuTe MIOTHOCTh BEPOSATHOCTH
0OHapyKeHMsI YaCTHIIbl HAa PaCCTOSIHUM X OT NOTEHLMAIBHOIO Oapbepa.

57. Onpenenuth AIUMHY BOJIHBI Je bpoilns ans snekTpoHa, MpOUIEANIero HaJ MOTEHIMAIbHBIM
OapbepoM, eci K03 GUIIMEHT nperoMiieHus paBeH 1/3, a BeicoTa 6apbepa 9 3B.

58. Onpenenuth MoKa3zareib MPEJIOMIICHUS BOJIH Jie¢ Bpoiis 1s 31eKTPOHOB, €Ciii KOAPPUIIUEHT
OTpaKeHHUS uX OT Oaphepa paseH 0,25.

59. Onpenenutpb, Kakoi 3HEpruen JOJKEH o0sagaTh AJIEKTPOH Ul MPOXOXKACHUS depe3 Oapbep
NpAMOYrobHOH (GopMel TomumHON 10A u BbIcoTOM 9 3B, eciu kK03(h(HUIIMEHT TPO3PAYHOCTH PaBEH
0,5.

60. OnexTpoH ¢ osHepruet 49 5B nHaleraer Ha mnoTeHUMaNbHBIA Oapbep BbicoTOM 24 3B.
OnpenenuTh Moka3aTeiab IPEIOMIICHHS BOJIH Jie bpoiis.
61. Ompenenuty KO3 UIMEHT TPO3padHOCTH Oapbepa IS AJIEKTPOHA,  MPOIIESAIIETO

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

62. Onpenenutb pasHOCTb SHEPrHM UIEKTPOHA U BBICOTHI NOTEHIHAIBHOTO Oapbepa, €clid €ro
BEPOATHOCTDH HAXOXKIEHHUs Ha paccTosHuu 1 A oT rpanunns! 6apsepa pasHa 0,3.

63. OnpenenuTh PHEPTUIO AJIEKTPOHA, HaOEraromero Ha MOTeHIMAIBHBIN Oaphep BbICOTON 9 3B,
eciu K03 GUIMEHT MpeoMIIeHHsI BOJIH 1e bpoits 4/5.

64. [TocTpouTh rpaguk 3aBUCUMOCTH KOA(PPHUIMEHTAa MPO3PAYHOCTH HPSIMOYTOJILHOTO Oapbepa
BBICOTOM 25 3B OT €ro mupuHbI 1151 3JEKTPOHOB € d3Hepruei 20 »B.

65. [Toctpouts rpaduk 3aBUcUMOCTH  KO3((dULIMEHTa MPO3PayHOCTU  MPSIMOYrOJILHOTO

noTeHIuanIbHOro Oaphepa mmpuHoit 8A or pasmoctu U - E gns E < U, rae U - BbIcoTa
MMOTEHIIMAILHOTO Oapbepa.

JInHeHHbI rapMOHMYECKUH OCHULIATOP

66. Jlokaxxute, 4to BonHOBasA QyHKumsa W (x)= Axe *  MOXKeT ObITh PEIICHUEM yPAaBHEHUS
Hpenunrepa A rapMOHUYECKOrO OCHHIIIATOPA, Macca KOTOPOTOo 7 W MOCTOSTHHAs KBAa3HYNpyrou
cuibl k. Onpeenure coOOCTBEHHOE 3HAYEHHUE TIOJIHON YHEPTUH OCIIIIISATOPA.

67. Yacthiia Maccoii m JBIDKETCS B OJHOMEPHOM IOTeHHmagbHOM mome U(x) = kx*/2
(rapmoHnyeckuil ocuIsATOp). BosiHOBas pyHKIMS, ONKCHIBaIONIasi IOBEIEHUE YaCTUIIBI B OCHOBHOM
COCTOSIHMM, UMEET BUI W (Xx) = Ae ™, tne A4 - HOPMUPOBOYHBIN KO3((ULUEHT; a - MOJ0KUTEIbHas
noctosiHHas. Mcnonw3ys ypaBHenue lllpenunrepa, ompenenute: 1) MOCTOSHHYIO a@; 2) SHEPrHUIO
YaCTULIBI B 3TOM COCTOSIHHH.

68. OObscHUTE (U3HYUECKUNA CMBICI CYIIECTBOBAHMSI DSHEPTUM HYJIEBBIX KOJICOAHMM IS
KBaHTOBOT'O TapMOHUYECKOI'O OCHMJUIATOpA. 3aBUCHUT JIM HaJUYME HYJEBbIX KoJIeOaHU OT (opMbI
"MOTeHIaTBLHOM SIMBI"?
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69. MaremaTruecKuii MasTHUK MOYHO PACCMAaTPHUBATh B KAYECTBE TAPMOHUYECKOT0 OCHHILIATOPA.
Omnpenenurte B 3J€KTPOH-BOJIBTAX SHEPTUIO HYJIEBBIX KOJeOaHUM JUIsl MasTHUKA JUIMHOU [ = =1 M,
HaXOJIIIErocs B IOJIE TATOTSHUS 3EeMIIN.

70. PaccmarpuBass matematndeckuii mastHuk maccoit m = 100 r u mmHoU [/ = 0,5 M B BuIe
FapMOHHUYECKOTO  OCHWJUISATOPA,  OMNPENEIUTE  KIACCHUYECKYH0  aMIUIMTyny A  MasTHHKA,
COOTBETCTBYIOIIYIO SHEPTUHU HYJIEBBIX KOJICOAHUI 3TOT0 MasITHUKA.

OrneHOYHBIE MaTepUalibl BXOJAT B COCTaB paboyed MporpamMMbl JTUCIUIUIMHBI
«Dbuzuka Ha"ocuctem» (b1.B.03), HampaBieHue MOATOTOBKH — 11.03.04
«OnexkTpoHuKa 1 HaHodneKTpoHukay, OIIOIT «Mukpo- 1 HaHORJIEKTPOHHUKAY.
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