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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»

Ceefenua o Bragensue L3N M3 B'H.
i : Bnageney AdpaHacbkes B.I.
HpeHOI[aBaTeJIB * Mal ¢ Unentndmratop Rd662399b-AfanasyevVP-e234fce A(baHaCLeB
(1OIKHOCTB) (moanuce) (pacuudpoBka
TTO/ATTUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB w Ceenewun o Bragensue L3N M3aKn A.C'
o Pa3OBaTeHBH0H o Bnageney, Omntpues A.C.
IporpaMmael » MO - WaeHTudnkatop R8d0ce031-DmitriyevAS-aaaeae?2 HMI/ITpI/ICB
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacudpoBka
3BaHKE) TTO/ITUCH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH . Bnageney My3unHa H0.10. IO.IO.
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop Re86e9a56-Puzina-4d2acadl Hy3HHa
(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacuudpoBka
3BaHKE) TTO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 ['0TOB K pacyeTHO-3KCIEPUMEHTATPHOMY aHAIM3y OCOOCHHOCTEH MPOIECCOB B
HaHOPa3MEPHBIX CUCTEMax
N/1-4 I'oTOB aHAIM3UPOBATH MPOLIECCHI B3AaMMOCHCTBHS YACTHUIl HA TOBEPXHOCTH
MaTepuaoB U B KOHACHCUPOBAHHOH (aze

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. Bapuanmonnsiii meron Putiia (KonTponsHas pabora)
2. KBantoBomexanudeckue 3(hdextol B Teopuu paccesHus (KontponbHas padora)

®Popma peanmsanuu: [Iposepka 3ananus
1. Pacuer MOMEHTOB HepaBHOBECHBIX (yHKUMI pacnipeaenenus (Pemenue 3anaq)

Dopma peanuzanuu: YcrHas popma
1. Knaccuueckas teopus paccesnus (KommokBuym)
2. MonekynsipHasi pu3rKa ¥ KHHeTHYECKast Teopust ra3oB (KowtokBuym)
3. OcHoBbI KBaHTOBOM MexaHHKH (KomnokBuym)
4. Pacuer npolieccoB TemjioMacconepeHoca B pa3pexxeHHbIX razax (Kommoksuym)
5. ®usuka konaeHcupoBaHHbIX Tel (KomiokBuym)

BPC nucuuminHbl

5 cemectp

Beca KOHTpOIbHBIX MeponpusaTHil, %

Nunekc KM-1 | KM-2 | KM-3 | KM-4
Paznen mucnumianHe!
KM:
Cpox KM: 4 8 10 14
OCHOBBI KBaHTOBOI MEXaHUKHU
OcHOBHBIE TIOCTYJIaThl KBAHTOBOM MEXAHUKH +
Oneparopbl KOOPAXHAT, UMITYJILCOB, MOMEHTOB UMITYJIbCa +
CooTHOIIEHN HEOTIPEAEIEHHOCTEN +
IIpocreiimne mpuMepsl MPUMEHEHHSI KBAHTOBON MEXaHUKH +
Kitaccnueckast 1 KBAHTOBOMEXaHNYECKasi TEOPUH PACCESTHUS




Knaccnueckas Teopust paccessHus

Teopust TomcoHa

KBanToBoMeXxaHHUECKHE METOJAbI OIIMCAaHHA aTOMOB BO
BHCIIHUX ITOJIAX

BapuanyoHHbIN IPUHIUI KBAHTOBOW MEXaHUKU U
BapHUaIMOHHbIN MeToJ Putia

Bec KM:

20

20

30

30

6 cemecTp

Beca KOHTpOIBHBIX MeponpusTHii, %o

Nunexc

Pasznen nucuuInIinHb
JCJI TUCLL KM:

KM-5

KM-6

KM-7

KM-8

Cpox KM:

4

8

11

13

MoneKmepHaﬂ (1)I/ISI/IKa N KHHCTHYCCKAsA TCOpHUsA Ira3oB

OCHOBHBIE TIOHATHUSA U OIIpCACIICHUA

Kunernueckoe YpaBHCHUC bonbpiMana 1 MeTobI €ro PCUICHUA

Kunernueckoe ypaBHeHnue bosblimana

PacyeTs! mporeccoB Temio- ¥ MaccorepeHoca B pa3peskeHHBIX
razax

Pemenue nuHeapu30BaHHON OJTHOMEPHOW CTAllMOHAPHOM 3a/1a4u
0 MEePEKOH/ICHCAIIUU

[TpuHIMIB GU3UKU KOHICHCUPOBAHHBIX TEIl

[TapameTpbl KOHAEHCUPOBAHHOIO TEJa

Kpucrannuueckas pemerka

SJICKTpOHLI B KOHACHCUPOBAHHOM TCJIC

Bec KM:

20

40

20

20

$06m1as gacts/Jy1s1 MPOMEKYTOUHOMN aTTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
I1K-3 N-4rk-3 I'otoB | 3HaTh: OcHoBbl kBaHTOBOM MexaHuKH (KosnokBuym)
AHAIM3UPOBATh  MPOLECCHI | YCIOBUS MIPU KOTOPBIX Knaccuueckast Teopus paccesnus (Kommokuym)
B3aMMOJICHCTBHS YaCTHIl Ha | HEOOXOIUMO KBanroBomexanuueckue 3hdexrsr B Teopun paccesaust (KoHTpoibHas
MOBEPXHOCTU MAaTEpPHAJIOB U | KBAHTOBOMEXaHHUYECKOE pabota)
B KOHJICHCUPOBAaHHOH (aze | omucaHue mpoleccoB Bapuannonnsiit Meroa Putna (KontponsHas padota)
B3aMMO/ICHCTBHS MonekynsipHas ¢pusnka U KUHeTHU4YecKasi Teopus razoB (KomiokBuym)
YCKOPEHHBIX YaCTHI] C Pacuer npouieccoB TenygomacconepeHoca B pa3peKeHHbIX ra3ax
TBEPJBIMH TEJIAMU (KomnokBuym)
CIOCOOBI pacyera CeUeHHI Pacuer MoMeHTOB HepaBHOBECHBIX (pyHKLUI pactipenenenus (Pemenue
YIIPYTOro 1 HEynpyroro 3ajJa4)
paccestHUsI 3JIEKTPOHOB U ®uszuka koHgeHcupoBaHHbIX Tel (KomnokBuym)

MOHOB B TBEP/IbIX Telax
CIOCOOBI pacyeTa MpoIeccoB
NepeHoca B YCIOBHUIX
CYIIIECTBEHHOM
HEPaBHOBECHOCTHU

OCHOBHBIE METO/IBI
OIHCaHUS
KOH/ICHCUPOBAHHBIX CHCTEM
YMers:

BBITIOJTHATH PACUETHI JTHHBI
poOEroB IEKTPOHOB U
MOHOB B TBEP/BIX Telax,
BBINOJIHATH PacyeThl
TPAHCIIOPTHBIX TPOOETOB




AJIEKTPOHOB U MOHOB B
TBEPJIBIX TEIAX

BBITIOJTHSTH PacyeThl
TETIOMACCOIIEpPEeHOCca B
ra3ax IpH Jito0oi CTeNeHH
TEPMOIMHAMHYECKON
HEPaBHOBECHOCTHU
BBINOJIHATh PAaCUeThI
TETUIO(hU3UYECKUX CBOWCTB
KOHJICHCUPOBAHHBIX TeJl




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
S cemecTp

KM-1. OcHOBBI KBAHTOBOH MEeXaHUKH

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBegeHHMs KOHTPOJBHOIO MEpPONPHUATHA: YCTHBIM ONpPOC  CTYIEHTOB.
OmnpammBanue BeETCs MO CIHUCKY 0 Te€X IMOp, MOKa KX CTYIEHT HE MOJyYUT XOTS Obl OJTUH
BOIIPOC

KpaTlcoe CoA€cpiKaHMuE 3alaHUA:
OTBeThTE HA CJICAYIOIIUC BOIIPOCHI:

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: YCIOBUS HIPU KOTOPBIX 1 .HaliTH KOMMYTATOpP OIMEPATOPOB PX U IX
HE00X0UMO 2.HalTH KOMMYTaTOp OIEepaTopoB pX u ly
KBAaHTOBOMEXAHUYECKOE OINUCAHUE 3.HalTu KOMMYyTaTOp oreparopos ly u Ix
IIPOLIECCOB B3aUMOJICUCTBUSA 4.Pemnts ypaBHenue lllpenunrepa s noreHuana B
YCKOPEHHBIX YacTHUL[ C TBEPJAbIMHU ¢dbopme ctymnenu Beicotoir U>E, rre E sHeprus BosHbI e
TeJIaMU bpoina
5.Pemute ypaBHenue lllpenunrepa 1is noreHuyana B
¢dopme simbl TryorHON U cTpemsimieiicss K 06CKOHSYHOCTH

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyernmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

KM-2. Knaccuyeckasi Teopusi paccesiHust

®opmbl peaausanuu: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Komamoksuym

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa mpoBeleHHsI KOHTPOJBLHOIO MEPONPUATHSA: YCTHBI ONpPOC  CTYIEHTOB.
OmnparyBanue BeeTcs MO CIUCKY 0 TeX MOp, MOKa KXl CTYJIEHT HE MOJyYUT XOTs Obl OJTUH
BOIIPOC




KpaTtkoe conepxkaHue 3a1aHusi:
OTBeTHTE HA CIEAYIOIINE BOTIPOCHI:

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: CHOCOOBI pacueTa CeueHUi 1.®opmyna bere-bnoxa ayis cpegHux noreps IHEPruu Ha

YIOPYTOro U HEYNPyroro paccesiHus eQMHUIIE JJIMHBI Tpo0era 3apsHKeHHOM YaCTHIIbI

AJIEKTPOHOB U HMOHOB B TBEPABIX 2.BeiBog mudepeHnanbHOro CeYeHus yIpyroro

Teaax paccesiHus 11 KyJIOHOBCKOI'O MOTEHIalIa
B3anMMOICHCTBHUSI

3.BeiBox qudpepeHIHaIbHOTO CeUeHUs YIIPYToro
paccestHus 1711 OOpaTHO KBAJAPaTUIHOTO MOTCHIIHATA
B3aMO/EHCTBHUA.

4.BeiBo nuhepeHInaIbHOTO CEYeHUsI HEYIIPYToro
paccesiHusI 1711 00paTHO KBaJIpaTUYHOTO IMOTEHITHAIa
B3anMMOICHCTBHS.

5.BeiBon hopmyinbl ToMcoHa, BEIBOJ CEUEHUS
HOHH3AINH.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-3. KBantoBoMexaHu4eckue 3(pPeKThbl B TEOPHHU PACCeSTHUS

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabora

Bec koHTpOobHOrO Meponpusitusi B BPC: 30

IIpouenypa nposegeHHsi KOHTPOJIbHOrO MeponpusTus: KaxIplii CTyJeHT MmosydaeT 3aaady u
WH/IMBU/yalIbHbIE 3HAU€HUs NapameTpoB. HeoOXxouMo npeaocTaBUTh OTBET C ONMMCAHUEM XOa €ro
MOJTy4EHUs

Kparkoe conepxxanue 3aganus:
Haiitn aMrmmuTy bl paccestHust uist moTeHuanos, rae a=0,8853*a0* (Z1M2/3)+227(2/3)) (-
1/2) - mapametp sxpanupoBanus Jlunaxapaa (a0 =0,0529 um — nepBeiit 00OpOBCKHUiT paguyc).
BennuuHbl Z A1 HaJleTaooero aToMa ¥ aToMa MUIIEHHU JJIs KaXKA0Tro CTYIeHTa OIpeesieT
IIpenoaaBaTelb.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: cHnocoObl pacueTa CeYeHUi 1.®ynxnus Monbep:
YIIPYroro U HEYMPYroro pacCestHusI d(R/a)=0,35exp(-0,3R/a)+0,55exp(-0,5R/a)+0,10exp(-
DIIGKTPOHOB W HMOHOB B TBEPJBIX 6R/a)




Teax 2. Oynkuus Jlenna - Wencena:
®(R/a)=0,7466exp(-1,038R/a)+0,2433exp(-
0,3876R/a)+0,01018exp(-0,206R/a)

3.Oyukuus Buiicona — Xarrmapka - bupsaka (Kr-C):
®(R/a)=0,191exp(-0,279R/a)+0,474exp(-
0,637R/a)+0,355exp(-1,919R/a)

4.®yukus [urnepa, bupsaka u JIurrmapka (ZBL)
«YHUBEpCATbHAS:
®(R/a)=0,1818exp(-3,2R/a)+0,5099exp(-
0,9423R/a)+0,2802exp(-0,4029R/a)+0,02817exp(-
0,2016R/a)

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISETCA €CJIN 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-4. Bapnanuonnsblii merox Purna

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KoutponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mpoBeaeHHsi KOHTPOJIbHOr0 Meponpusitusi: Kaxaplii CTyAEHT IOJydaeT 3aaady.
Heo0xonnMo npeaocTaBuTh OTBET € ONMKMCAHUEM XO/a €ro MOJTy4eHUs

Kpartkoe cogep:xxanue 3aganus:
Pemure 3anauy:

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: BBIIIOJIHATh ~ PACYeThl 1.HaiiTu 3HEpru0 OCHOBHOT'O COCTOSIHUS OCLIMIIATOpA
JUIMHBL TPOOEroB 3JEKTPOHOB H 2.Haiitu sHEepruto nepBoro Bo30y»KA€HHOTO COCTOSIHUS
MOHOB B  TBEpPAbIX  TeENax, OCLAIIATOpA
BBIIIOJIHATH pacyeTsl 3.Haiitu BOTHOBYIO (DYHKIIMIO IEPBOTO BO30YXIEHHOTO
TPAaHCIOPTHBIX npoOeros COCTOSIHUS OCHUJUIATOPA
JJIEKTPOHOB U HOHOB B TBEPABIX 4.HaiiTn SHEpru0 OCHOBHOI'O COCTOSIHUS aToMa
Tenax BOZOpOJA
5.HaiiTu BOTHOBYIO (DYHKIIMIO OCHOBHOTO COCTOSTHHS
BOAOpOJA

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

6 cemecTp

KM-5. MouekyJsipHasi pu3nka u KHHeTHYECKAasi TEOPHsl ra30B

®opmbl peanusanuu: YcrHas Gopma

Tun KoHTpPoJIBLHOr0 MeponpusiTusi: Komioksuym

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHHsi KOHTPOJIbHOI0 MePONPHUSATHSI: YCTHBIN ONPOC CTYJIEHTOB MO TEMaM
MpOoNJeHHOTO pasnena. Kaxaplii CTyIeHT JOJIKEH OTBETUTh XOTS Obl HA OJUH BOMPOC, MOXKHO B
(dbopMaTe KOJJICKTUBHOTO OOCYXICHHUS

Kpartkoe cogep:kanue 3aiaHuA:
OTtBeThTE HAa BOIIPOCHI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: CIOCOObI pacuera 1.Yto Takoe sHEpreTH4ecKuii criekTp?
IPOILIECCOB IIEPEHOCa B YCIOBHUAX 2.Yrto Takoe rapMOHUYECKHIA OCHMIIISATOP?
CyILIECTBEHHOW HEPAaBHOBECHOCTHU 3.Yrto Takoe TyHHEIbHBIN 3P deKT?

4 .3anumure ypasHenue lpeaunrepa u paiire
orpeziesieHue BOJHOBOW (QYHKIIUU

5.Kak pemaercst ypasHenue llpeaunrepa B 1D-cinyqae
JUTSI IPSIMOYTOJIbHOM MOTEHIIMAIBHOMN SIMBI?

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJHEHO

10




KM-6. PacyeT npoueccoB TemJIoMacconepeHoca B pa3pekeHHbIX ra3ax

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJILHOr0 MeponpusaitTusi: Kommoksuym

Bec konTpobHOr0 Meponpustusi B BPC: 40

IIpoueaypa npoBeaeHHs] KOHTPOJIBbHOI0 MEPONPHUATHS: YCTHBIM ONPOC CTYIEHTOB IO TEMaM
npoiineHHoro paszaena. Kaxaplii cTyIeHT J0JDKEH OTBETHTH XOTS Obl Ha OJUH BOMIPOC, MOXKHO B
dbopmare KOJJIEKTUBHOTO OOCYKICHUS

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OTBeThTE Ha CJICaAyroIure BOIIPOCHI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

VYMern: BBIITOJIHATH pacueTsl 1.Yto Takoe crimH?

TEIIOMACCONEPEHOCA B Ta3ax IpH 2.CTaTHCTHKA TOXKJICCTBCHHBIX YaCTHI]

JI000I CTEIICHU 3.Knaccuueckre U KBaHTOBBIE pacIpeIeIICHUS

TEPMOJIUHAMUYECKOMN 4.1lensiit ciuH U ctatuctuka boze-DiiHiTelina

HEPaBHOBECHOCTH 5.Y9to Takoe xoHAeHcanus bo3e-DHHIITETHA
6.[lonynensiil civl u craructuka @epmu-/Iupaka

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1neHKa "0TINYHO" BBICTABIISIECTCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBIEHHE JJIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-7. Pacuer MOMEHTOB HEPaBHOBECHBIX QYHKIUH pacnpeae/eHust

®opmbl peamzanun: IIposepka 3aganus

Tun koHTpoILHOrO MeponpusTHs: Pemenue 3agau

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeneHusi KOHTPOJIbHOr0 MeponpusaTHsa: Kaxaplil CTyJeHT Noay4yaeT 3aJaHue 1o
teme "Pacuer momenTOoB ¢yHKuMH pacnpeneneHus”. Ha 3aHATHHM npoBOAMTCS OOCYKICHHE
MOJIyYEHHBIX Pe3y/IbTaTOB

Kparkoe conepxxanue 3aganus:
Pemnts 3amauy

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YmeTs: BBIIIOJIHATh ~ PACUEThI 1.0ueHuTh TUCTIEPCHUIO CITyYailHON TTOTPENTHOCTH
TerI0(GU3NIECKUX CBOWCTB 2.0npenenuTh MOMEHT 33JaHHON (YHKITUU
KOHJICHCUPOBAHHBIX TEJ pacupeneneHus

Onucanue MKAJbI OIICHUBAHUA:
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Oyenka. 3a4TE€HO

Onucanue XapakmepucmuKu 6blNOJHEeHUsl 3HAHUA.

Oyenka: HE 3a4TEHO

Onucanue XapakmepucmuKku 6blnNOJHEeHUsl 3SHAHUA.

KM-8. ®u3uka KOHAeHCUPOBAHHBIX TeJl

®opmbl peanuzanuu: YcrHas Gpopma
Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym
Bec koHTpoBbHOr0 Meponpustusi B BPC: 20

IIpoueaypa nmpoBeaeHHs] KOHTPOJIBbHOI0O MEPONPHUATHSA: YCTHBIM ONpPOC CTYIEHTOB IO T€MaM
npoiineHHoro paszaena. Kaxaplii cTyIeHT JOJDKEH OTBETHTHh XOTS Obl Ha OJUH BOMIPOC, MOXKHO B

dbopmare KOJJIEKTUBHOTO OOCYKICHUS

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OTBeThTE HA CJICAYIOIIUC BOIIPOCHI

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIC MCTOABI
OITMCaHuA KOHACHCHUPOBAHHBIX
CHUCTEM

1.YTo onuceiBaeT nmapamerp B3auMOAEHCTBHS?

2.Yro xapakrepusyer napamerp e bpoiins?

3.Yro Takoe Temneparypa Jlebas?

4.B gyeM cocTouT (PU3UIECKHI CMBICIT TTapaMeTpa Je
Bbypa?

5.Yrto Takoe KBa3u4acTULbI?

6.YTo Takoe SHepreTH4ecKUil CleKTp
KOHJICHCUPOBAaHHOTO Tena?

7.Kak mpoucxoauT onrcanue kojaeOaHui
KpUCTAJINYECKON PELeTKN — OJUH aTOM B siueiike?
8.CriexTp KoslebaHui 1 aKyCTUYECKHE MO/JIbI
9.0nucanue KoyiedaHui KpUCTAIITNYECKON PEeIIeTKH —
JIBa aTOMa B STYEHKE

10.Cniextp xosnebaHuil: aKkyCTUYECKUE U ONTHYECKHE
MOJIbI

11.Yro Takoe hoHOHBI?

12.Kak ctpouTtcs Bki1ag (POHOHOB B TEPMOJIMHAMUYECKHE
CBOMCTBA JUAJIEKTPUKOB?

13.Yro Takoe 3akoH Jlebas n KakoBa TEIIOEMKOCTb
JUBJIEKTPUKOB TPU BBICOKUX TemIepaTypax?

14.Yto Takoe oHOHHAs TEIUIONPOBOJHOCTH?

15.YTo Takoe BBIPOKAECHHBIN AJIEKTPOHHBIN raz?

16.B ueM 0COOEHHOCTH 3JIEKTPOHOB B KPUCTATITUNUECKOI
pemerke?

17.B yem coctout Teopema biioxa 1ist 371€KTpOHOB B
KpHcTaie?

18.YTo Takoe 3HEpreTUYECKUE 30HBI?

19.Yto Takoe 30HHAs KAPTHHA TBEPABIX TEI U
KJaccuuKanus Tej 1o 30HHOU KapTuHe?

20.Jatp kmaccuukanuio KOHACHCUPOBAHHBIX TEI
21.Kak omnpenensercs II0THOCTb 3JEKTPOHHBIX
COCTOSIHUI1?

22 Kak cTpoutcs TEpMOAMHAMUKA 3JIEKTPOHOB, B
YaCTHOCTH BBIYHCIISIETCS] TEINIOEMKOCTD JIEKTPOHHOTO
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raza?

23.Kak BBIUUCIIAETCS TEIUIONPOBOAHOCTD 3JIEKTPOHOB B
Merajie?

24.Yewm omnpezensieTcs 3JIeKTPOIPOBOIHOCTh METalIa U
Kak nosryvaercst 3akoH Oma?

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 8blnoHenus 3Hanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIECTBEHHO BBITIOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 3KcnepumeHTaNbHble OCHOBbI KBAaHTOBOW MexXaHWKKU. OCHOBHbIE MNOCTYNATbl KBAHTOBOM MEXaHUKMU.
2. Onpegenenune ncv GyHKUMIA U SHEPTUIN FAPMOHUYECKOFO OCLMANATOPA HA OCHOBE BapMaLMOHHOIO
meTtoaa Putua.

IIpouenypa npoBeaenust

CryneHTbl 1O OuYepequ BBITATMBAIOT OWJIETHI, PACIOJIOKEHHBIE Ha CTOJIE TEKCTOM BHU3.
3anuchIBacTCsl HOMEp OusIeTa U BpeMs Hayaja IOJroTOBKU oTBeTa. Yepes onpezeneHHoe BpeMs (110
YMOJIYaHMIO Yac) CTYJIEHTHl C PACHMCAHHBIMU OTBETAMU MOJXOJAT K MPENo1aBaTell0 1 HAUMHAIOT
pacckasbIiBaTh OUJIET CBOUMU CIIOBaMU

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenmusi/ Muaukarop: MJ1-4nk-3 ['0TOB aHamM3upoBaTh MPOIECChl B3aUMOICHCTBUS
YaCTHII HAa TIOBEPXHOCTH MATEPUAIIOB U B KOHJICHCUPOBAHHOM (a3e

Bonpocel, 3a1annsa
1.DxcneprMeHTanbHbIE OCHOBBI KBAHTOBOIM MeXaHUKU. OCHOBHBIE MOCTYJIaThl KBAHTOBOM
MEXaHUKH.
2.0npenenenue ncu GYHKIHUN U SHEPTHIl TAPMOHUYECKOTO OCIHIIISATOPA HA OCHOBE
BapUallMOHHOTO MeToa Putna.
3.KBaHTOBbIE COCTOSIHUS U BOJIHOBbIE (DYHKIIMU; OCHOBHBIE CBOMCTBA BOJHOBBIX (DYHKIIHIA.
4.0Ompenenenue rncu GyHKUUI U SHEPTU aToMa BOI0PO/ia HA OCHOBE BApHAIIMOHHOTO METO/1a
Purtna.
5.0meparopsl GU3NYECKUX BETUYUH (HAOII0JaeMBbIX); CPEAHUE 3HAYEHUS U TUCTIEPCUN
Ha0JII0/1TaEMBIX.
6.Cpennue moTepy YHEPTUH Ha eANHULIe AUHBL, (hopmyna bere-brnoxa.
7.1110THOCTH BEPOSITHOCTH paclpe/IesIeHns YacTUll B IpOCTpaHcTBe. BekTop moToka
IUIOTHOCTH BEPOSATHOCTH.
8.0mnucanue nporecca MOHU3aluu B Teopun ToMcoHa.
9.OpMUTOBBI ONIEpaTOPHI, UX COOCTBEHHbIE (PYHKLIMU U COOCTBEHHBIE 3HaUeHUsI. BbIpoxkieHue.
Paznoxxenne mo coOCTBEHHBIM (DYHKIMSM SpMUTOBA orieparopa. KommyTaronHsie
COOTHOIIEHHUS.
10.Heymnpyroe ceueHne paccesHusl, JOKaJIbHbIE U HEJIOKAJIbHBIE IOTEPU YHEPTHH MEXAHU3MBI
ONMCAHUS SBJICHUM.
11.0nepaTopbl KOOpAUHAT, UMITYJILCOB, MOMEHTOB UMITYJIbCA.
12.ITomHOE M TPAHCIIOPTHOE CEYEHUSI PACCESIHHUSI, TOJIHBIN U TPaHCIIOPTHBIHN npolerd,
(bu3nUecKuilt CMbICI.
13.CoOcTBeHHBIC (DYHKITUN U COOCTBCHHBIC 3HAYCHUS OTICPATOPOB UMITYJIHCa, MOMEHTA
MMITyJIbCA.
14. InddepennmanbHoe yrpyroe ce4eHue paccessausi, ceuenue Pesepdopa, kimaccudeckuia
BBIBO/I.
15.0mnepaTopbl KHHETUYECKOW U TTOTCHIIMATIBHONU SHEPTHH.
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16.Knaccuueckast Teopus paccesHus. Buapl cedeHuit.

17.0nepatop I'amunbToHa (TammiibToHUaH). COOTHOIIEHUS HeonpeaeaeHHocTel. dusnueckuii
CMBICI U NTPOCTEHIINE OLIEHKU Ha UX OCHOBE.

18.KBanTOBas Teopus paccesiHus, AMIUIUTYAa pacCesTHUS

19.ITpunuun npuunHHOCTU U ypaBHeHue Lllpeanunrepa.

20.Cpennuii Heynpyrui mpooer, TOPMO3HOM MyTh.

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.Kak Ha3piBaetcs ko3¢ (HULIMEHT, CBSI3bIBAIOIINI BETUYUHY SHEPTUN KBAHTA
JIEKTPOMAarHUTHOT'O U3JIyYEHUs C €r0 YaCcTOTOM?
OTtBeTsI:
yucno Hyccenbra
noctosiHHas [1nanka
ocTosiHHas bonbimana
Bepnsiit otBeT: nocrosinHas [1nanka
2.Yto onuckiBaetr ypaBuenue lpeaunrepa?
OTtBeTsI:
M3MEHEHHE KBAHTOBOT'O COCTOSIHUS B IIPOCTPAHCTBE U BPEMEHU
coOcTBeHHBIE (DYHKIMU U COOCTBEHHbBIE 3HAUEHUS OTNIEPATOPOB UMITYIIbCA
MIOBE/IEHNE KOTOB
BepHblil 0TBET: U3MEHEHHE B IPOCTPAHCTBE U BPEMEHU KBAHTOBOI'O COCTOSIHUS
3.0neparop A sBIsieTCSI DPMUTOBBIM, €CIIH YI0BIETBOPSAET BHIPAXKECHUIO:
OTtBeTsI:
(AX, y) = (x, Ay)
(AX,y) <> (x, Ay)
(AX, y) = (AX, Ay)
Bepwnbiii oTBeT: (AX, y) = (X, Ay)
4.B 4yeM OCHOBHOE OTJINYME KBAHTOBOW TEOPUH PACCESHHS OT KJIACCUUECKON?
OTBeTsI:
HeT MOHATUS Y3PPEKTUBHOTO CEUEHUS pacCesHUs
B KJIACCUYECKON TEOPHH PacCMAaTPUBAETCS PACcCESHNE MAKPOCKOIIMYECKUX YaCTHULL
HET NOHATHUS TPACKTOPHUI
BepHBbIi OTBET: HET MOHATHUS TPACKTOPUN
5.YeMm Heymnpyroe paccestHue OTJIMYaeTCst OT ynpyroro?
OTBeThI:
AIPO pa3pylIAeTCs
YaCTULBI CXJIONBIBAKOTCS
AJIpO COXpaHSIET LEJT0CTHOCTh

BepHslil oTBET: SApO paspymaercs
6.MloHnn3anus aTOMOB IIPOMCXOANT 32 CUET:
OtBerTsI:
N00aBJIEHUS UJTH YITIeHUs HJIEKTPOHA
n00aBICHUS WK yJaJIeHUs TPOTOHA
pacIleIUIeHHs sipa atoma
BepHriit oTBeT: 100aBIEHUS WU yIAJICHUS DJIEKTPOHA
7.YeM onMCHIBAETCSI KBAHTOBOE COCTOSIHUE CUCTEMBI?
OtBerTsI:
ncu-QyHKIen
nu-QyHKIHen
raMMa-QpyHKIuen
BepHnblii oTBeT: neu-pyHkuuen
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8.YTo onuchIBaeT CIEKTPAIBHBIN TEPM YaCTHUIIbI?
OtBeTsI:
HHEPreTUUECKOE COCTOSHUE AIEKTPOHHON MOJICUCTEMBI
BpeMs )KU3HHU YaCTHUIIbI
BpEMSI paccesiHUs 3JIEKTPOHA HA YaCTHULIE
BepHblil 0TBET: SHEPreTH4ecKoe COCTOSIHUE IEKTPOHHOMN MOACUCTEMbI
9.Hanbomnee 6:113K0 MOJIENIb TAPMOHMYECKOTO OCHMIIIATOPA MOXKHO MPEJICTABUTH B BUJIE:
OTtBeTsI:
BUCSILIETO HA YIIPYroi MpYy>KUHE IPy3UKa, KOJIEOIIOMErocsi BBEpX-BHU3
BPALIAIOILEroCs Ha )KECTKO 3aKPEIICHHOW HUTH Ipy3HKa
YIPYTroro H30TpPONMYECKOro mapa
BepHblil 0TBeT: BUCAIIEr0 Ha yIpyrol NpyKUHE rpy3uKa, KOJeOI0IIEerocsi BBepX-BHU3
10.9¢dexT IlITapka nmeeT MecTo:
OTtBeTsI:
TOJIBKO B ITIOCTOSIHHOM 3JIEKTPUYECKOM I10J1€
TOJILKO B IIEPEMEHHOM 3JIEKTPUYECKOM I10J1€
U B IIOCTOSIHHOM, U B IEPEMEHHOM 3JIEKTPUUECKUX MOJIAX
BepHblil 0TBET: U B IOCTOSSHHOM, U B IEPEMEHHOM 3JIEKTPHUUECKUX MOJIAX

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "MPOJABHUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6binoanenus 3uanus: Pabota BelloIHEHa B paMKax "06a30Boro"
ypOBHS. BOJBIIMHCTBO OTBETOB J]aHbl BEPHO. B yacTu mMaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeIMOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHasl YacTh 33JJaHHs BBIMOJIHEHA BEPHO. HAa BONIPOCHI YIITYOJICHHOIO YPOBHS

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

HTorosasi olgHKa Mo KypcCy BBICTaBJISIETCS HAa OCHOBE OLIEHKH 32 MPOMEKYTOUHYIO aTTECTAIUIO.
Bo3moxken ciywait, korja B CHJIy 3HAYUTEIBHO OTJIMYAIOIICHUCS TEKYIIEH OILIEHKH MOXET OBbITh
MPUMEHEH MOBBIIAIONINNA UIIH MOHMKAOINUN KOAPPUITUEHT

6 cemecTp

dopMa NPOMEeKYTOUHOM aTTecTalumu: DK3aMeH

IIpumep Ousera

1. OcHoBHble npuHUUNbI KBaHTOBOW MEXaHUKHN,; COOTHOLWEHNE HEOI'Ipe,LI,eI'IeHHOCTel)‘I, BO/IHOBaA d)yHKLI,Wr'I,
onncaHWe COCTOAHMUM
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2. DNeKTPOHbl B KPUCTANNNYECKON pelleTKe. DHepPreTUUECKMiA CNEKTP 31eKTPOHOB B KpUCTanse.
3anpeLeHHble 30Hbl 3HEePruid. 30HHAA KAaPTUHA KOHAEHCMPOBAHHOIO Tela: MeTa/libl, AU3NEKTPUKU U
NoAynpoOBOAHUKN

IIpouenypa npoBenenust

CTYI[CHTBI o o4Yepcanu BbITATUBAIOT 6I/IJIGTBI, PacCIioJIOKCHHBIC Ha CTOJIC TCEKCTOM BHMH3I.
3anuceIBaeTCs HOMCp ouiera u BpEM:A Hadalia IoATOTOBKH OTBETA. IIepe:«; OIpECaACIICHHOC BPEML (HO
YMOJTYaHUIO qac) CTYACHTHI C paClIMCaHHBIMH OTBCTAMU MOAXOIAT K IIPCIIOAaBaTCIi0O 1 HAYMHAKOT
pacCKa3bIBaATb OMJIET CBOMMH CJIOBAMM

L. Ilepeuens KkomnemeHyuil/uHOUKAmMOPO8 U KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbINAN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuuss/Muankarop: UJ{-4rk-3 'oTOB aHanu3upoBaTh IpoLECChl B3aUMOAECHCTBUS
YaCTHI] HAa TIOBEPXHOCTH MaTepUaJIOB U B KOH/IEHCUPOBAHHOM (haze

Bomnpocel, 3axanus
1.OcHOBHBIE IPUHLIMIIBI KBAHTOBOW MEXAaHUKH; COOTHOLIECHUE HEONPEACIEHHOCTEN, BOJHOBAs
(GyHKIMS, ONUCaHUE COCTOSHUMN
2 ITpuHumns! GU3UKU KOHJEHCHPOBAHHBIX TEJI: KBA3UYACTUIBI U SHEPIeTUYECKUM CIIEKTP
3.KBaHTOBaHNE MarHUTHOTO MOTOKA U MAKPOCKOMMYECKHUE KBAHTOBBIE SBJICHUS
4.Axyctnueckue (OHOHBI B KOH/IEHCUPOBAHHBIX TeIax
5.Inamarnerusm JlankeBeHa u quamaruetusm Jlanagay
6.YacTuiel ¢ HesbIM CIIMHOM M KBaHTOBas cTaTucThKa boze—OliHTeliHa
7.Knaccudukanys KOHAEHCUPOBAHHbBIX CUCTEM. XapaKTep CBsI3€i yacTul B
KOHJICHCUPOBAaHHBIX Telax. Pacnpeesenne 3JIeKTPOHHOTO 3apsiia
8.ITapaMeTpsl KOHACHCUPOBAHHBIX TEN: TApaMeTp B3aUMOAECUCTBUS, TapaMeTpsl Ae bpoilsa u
ne bypa; kinaccuueckoe U KBaHTOBOE ONHUCAHUS
9.OnemeHTapHbIe BO30YKIEHUS U SHEPreTUUYECKHM CIIEKTp KOHJAEHCHPOBAHHOTO TENa;
(OHOHBI; (OHOHHBIN Ta3
10.0OnTrueckue (POHOHBI B KOHJIEHCUPOBAHHBIX TeJIaX; 0COOEHHOCTH UX 3HEPreTHYECKOro
CIEKTpa
11.27€eKTpOoHBI B KPUCTAIINYECKON pelIeTKe. DHEPreTHUeCKU CIEKTpP 3JIEKTPOHOB B
KpUCTaJIJIE. 3alpelleHHbIE 30HbI JHEPTUid. 30HHAs KAPTHHA KOHACHCUPOBAHHOI'O TeEJIA!
MeTaJIJIbl, AUDJIEKTPUKH U MOIYIPOBOIHUKH
12.BeIposkIeHHBIN 251eKTpOoHHBIN Ta3. UMmnynbe u sneprust @epmu. Temnepartypa
BBIPOXKJICHUS. DHEPTUS U IaBICHUE BBIPOXKACHHOTO 3JIEKTPOHHOTO Ta3a
13.TepmonHaMuKa CBOOOTHOTO AJIEKTPOHHOTO ra3a. [[T0THOCTh Yucia coCTOSTHUM
AIIEKTPOHOB. DJIEKTPOHHAs TEIIOEMKOCTh KpUCTaJlia
14. KruHeTnueckoe ypaBHEHUE AJIs QJIEKTPOHHOTO Ta3a. TerionpoBOAHOCTh 3JIEKTPOHHOTO ra3a
B MeTaJuiax. 3akoH Bunemana-®pania
15.95eKTponpOBOTHOCTH 3JIEKTPOHHOTIO Ta3a B MeTauiax. BeiBog 3akoHa Oma
16.Konebanus KpUCTAJUIMYECKOM PEIIETKU C OJTHUM aTOMOM B 3JIEeMEHTapHON sueike
17.Konebanust KpucTalsIM4eCKON peleTKy ¢ ABYMs aTOMaMH B 2JIEMEHTapHOMU syeiike.
AKYCTHYECKHE U ONITHUYECKNE MOIBI
18.TenmoeMKoCTh KPUCTALTHYECKOH pemeTku. 3akonbl Jlrononra-I1tu u Jlebas
19.®oHHOHAs TEIIONPOBOAHOCTh

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM
1.Yto Takoe onTUYecKue KoIeOaHHsI aTOMOB PEIIeTKH?
OTBeTHL:
COCETHUE aTOMBI KOJIEOIIOTCS B IPOTUBO(A3e U C pa3HBIMU aMIUTUTYAaAMU
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BCE€ aTOMBI KOJIEOIFOTCS C OJTHOM U TOW e YaCTOTOW U aMIUTHTYA0N
BepHblii 0TBET: coceiHrE aTOMBI KOJIEOIIOTCS B MPOTHBO(A3€E U C pa3HBIMU aMILTUTYIaMU
2.YT0 13 Npe/ICTaBICHHOIO HE SIBJIACTCS PUMEPOM KOHIAECHCUPOBAHHOTO Teja?
OTBeTHI:
l'a3
Kunkoctsb
TBepnoe Teno
CaepxnpoBopsiue Tena
Konnencar boze-Ditnmreitna
Bepnpsiit otet: ['a3
3.Kak Ha3wiBaeTcs (hu3mdeckass KOHCTAHTA BEIIECTBA, XapaKTePU3YIOIasi TeMIIepaTypy, Ipu
KOTOpO# BO30YKJat0TCs BCE MOJIbI KosieOaHuil B TBEPIOM Tene?
OTBeThI:
temriepatypa Jlebas
temneparypa Jleiinendpocra
TpOMHas TOUKa
Bepwuriit otBeT: Temneparypa Jlebas
4 .IloreHumanamMu B3aUMOJECHCTBUS HA3bIBAIOT:
OTBeTHI:
BEPOSITHOCTh B3AUMHOT'O BO3CHCTBUSA 3JIEMEHTOB KBAHTOBOW CUCTEMBbI
MOTEHIIUATBHYIO YPHEPTUIO0 B TOUKE MUHUMAJIBHOTO PACCTOSIHUS MEXKIY YaCTULIAMU
YaCTHbIE TPOU3BOJHBIE YPABHEHHUS COCTOSIHUSA ISl BHYTPEHHEN SHEPTrUun
BepHbliit 0TBET: YacTHBIE TPOU3BOAHBIC YPABHEHUSI COCTOSIHUS I BHYTPEHHEH SHEPrUu
5.Kaxkoe cymiecTByeT orpaHudeHue i MPUMEHEHUs KUHETUYecKoro ypaBHeHus boiabimana?
OTBeTHI:
IUIOTHOCTD T'a30B JIOJKHA ObITh HEOOIBIION
BO3MO>KHO PacCMOTPEHUE JIMIIIb JIJIST MAJIBIX 00EMOB
OHO CIIPABEIIMBO /JI1 UHEPTHBIX ra30B
BepHblii OTBET: MIOTHOCTH ra30B AOJKHA OBITH HEOOJIBIION
6.IlepexoHieHCaINs MOXKET HaOMIOAAThCA:
OTBeTHI:
B KUJKHX 30JI51X
B KOJUIOMJIHBIX pacTBOpax
B YUCTBIX KUIKOCTAX
BepHslil 0TBET: Be3/ie, KpOME YUCTBIX XKUAKOCTEN
7.DU3NYECKUN CMBICII INIOTHOCTH ITOTOKA MACCHhI:
OTBeTHI:
Macca (KOJIMYeCTBO) BELIECTBA, MPOLIEIIETr0 Yepe3 eIMHUILY TIJI0MIAU 32 €AUHUILY BPEMEHU
Macca (KOJIM4eCTBO) BEIIECTBA, MPOIIEIIETO 3a SUHUILY BPEMEHHU
Macca (KOJIMYECTBO) BEIECTBA, MPOILIEAIIEr0 Yepe3 eAUHUILY TII0IATu
BepHriii oTBeT: Macca (KOJIMUECTBO) BEIIECTBA, MPOIIEAIIECTO Yepe3 SAUHUIY TUIOIIAIH 32
€AMHUILY BPEMEHHU
8.YT0 Takoe BBIPOKIACHHBIN dJIEKTPOHHBIN raz?
OTBeThI:
MaTepusi, IIEJTMKOM COCTaBIICHHAS M3 DJIEKTPOHOB
ra3 B 3JIEKTPUUYECKOM TOJIE
0030HHBIN Ta3
BepHblii oTBET: MaTepusi, LIEIMKOM COCTaBIIEHHAs U3 3JIEKTPOHOB
9.Yto takoe (hOHOHBI?
OTBeTsI:
KBa3MUYACTHUIIA, TTPEICTABIISIONIAS COO0M KBAaHT KOJIEOATEILHOTO ABHUKEHHUS aTOMOB KPUCTAILIa
dbyHIaMeHTallbHAs YacTUIIA, KBAHT AJIEKTPOMArHUTHOTO U3ITy4EHUS
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KBa3M4YacCTULIA C LEJIbIM 3HAYEHHEM CITHHA
BepHblii 0TBeT: KBa3U4YacTHIIA, TPEICTABISIONIAsE COO0M KBAaHT KOJIeOATEIbHOTO IBHKEHUS
aTOMOB KpHUCTaJl1a

10.“TIpu BpeMEHHO# BOJIIOIUK K PABHOBECHOMY COCTOSIHMEO SHTPOIIHS BHEIIHE 3aMKHYTOM

CHUCTEMBI BO3pacTaeT U OCTAETCS HEU3MEHHOM IPU TOCTHKEHUN PAaBHOBECHOTO COCTOSTHUSA .

210 hopMyaUpOBKa Yero?

OTBeTHI:

H-teopema

KHHETHYeCKoe ypaBHeHUE bobiMana

teopeMa bioxa
Bepnsiii otBeT: H-Teopema

II. Onucanue wikanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoaHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTHUECKUX PEIICHHIA

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: Padbota BeimogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

II1. Ilpaguna évicmasnenun umo2060ii OUEeHKU no Kypcy

HTorosas oneHKa IO KypCy BBICTaBJISETCS Ha OCHOBE OLIEHKH 33 IIPOMEXYTOUHYHO aTTECTALUIO.
Bo3moxeH cnyuaif, korja B CHIy 3HAYUTENIbHO OTJIMYAIOLIEHCs TEKyllell OLIEHKH MOXKET ObITh
MPUMEHEH MOBBIIAIOIINNA WIIH MOHMKAIOIMNN KOAPPUIUEHT
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