T"ocydapcmeeHHbiil 5K3ameH no Qusuke
dusuueckuil pakyabmem MI'Y umenu M.B.JIomoHoco8a
CneyuaabHocmb «DUu3uKa KOHOEHCUPOBAHHO20 COCMOAHUA seljecmea

Buner Ne 1
1. eanbHble Go3e- U pepMu-rasbl. IIpUHIIAIL [Taymm.
2. TerIONpOBOHOCTh TBEPABIX Te/l. D/IeKTPOHHAS U peléTOuHas! TEILIONPOBOJHOCTb. 3aKOH
BugemaHa-®paHiia.
3. B rapamarHeTdke C OJJHMM THIIOM MarHMTHbIX HOHOB MAarHWTHAA BOCTIPUMMUYHMBOCTD
nofuuHseTcst 3akoHy Kropu. OrnpejenwTs, KakK H3MEHMTCAH BOCIIPUMMYMBOCTD, €C/IH TIpH
[IOHIKeHMY TeMIIepaTypbl B 4 pa3a MarHMTHbIH MOMEHT IOJIOBUHBI HOHOB YMeHBILUTCS B
1.63 pasa.

3aBe/IyIOIIMi OT/ie/IeHHeM
(u3MKH TBEPJOro Tea,

nipodpeccop A.H. Bacunbes

Aoy

T'ocydapcmeeHHbiil 5K3ameH no Qu3uke
dusuueckuil pakyabmem MI'Y umeru M.B.J/TomoHocosa
CneyuanbHocmb «Pu3UKa KOHOEHCUPOBAHHO20 COCMOAHUA sewecmead

Buer Ne 2
1. TerI08MKOCTb TBEPABIX Te/l. PellléTouHast TerI0éMKOCTh, MOJE/IH Jebas v DHHILTeMHA.
2. JIBrykeHHe 371eKTPOHA B MarHUTHOM I10/I€. Yposuu Jlangay. [110THOCTB COCTOSIHUM.
3. B paMKax BO/Z0POJIONOJ00HOM MOJie/Id NPUMeCH paccu1Tarh pazuyc 1epBoi GOpOBCKOH
op6UTEI ¥ SHEPryi0 HOHM3ALMK ME/KHX JOHOPOB /I InSb (e=17, m*=0.013 my). OueHUTH
KOHI|eHTpaL[Kio puMecy N*, pu KOTOpPO# HapylLlaeTcsl yC/IoBUe c/1a60ro0 JIerupoBaHMs.

3aBe/[yIOLIWI OT/Ie/IeHHEeM

(u3KMKH TBEpOro Tela, -
’ A.H. BacunbeB

ripogeccop /ﬁ )

T'ocydapcmeeHHbIU 3K3aMeH no ¢usuke
dusuueckuil pakyrbmem MI'Y umenu M.B.JIomoHocoea
CneyuanbHocmb «PU3UKa KOHOEHCUPOBAHHO20 COCMOAHUA gewjecmea»

Buner Ne 3
1. TerUI08MKOCTb TBEPABIX TeJl. DIeKTPOHHAs TETUIOEMKOCTb, MOJENb uzieabHOTO (hepMu-
rasa.
2. ObparHasi peméTKa. 30Ha BpuiirosHa.
3. HaiiTu 5/71eKTPOHHYI0 KOH(HUIypalHIo, g-GakTOp ¥ MAaKCHMAJIbHYIO IPOEKIHIO
HaMarHAueHHOCTH A/ aroMa Co ¥ H30/IMPOBaHHBIX MOHOB Co*" u Co*".

3aBe/[yIOILMM OT/e/IeHUEM
(u3UKY TBEPJOrO Tera,

npodeccop ﬂ ~ \/7 A.H. BacuibeB




TocydapcmeeHHbiil 3K3ameH no Qusuke
dusuueckuil paxyrbmem MI'Y umenu M.B.JIomoHocoea
CneyuanbHocmb «Pu3uKa KOHOEHCUPOBAHHO20 COCMOAHUA sewjecmed

Buner Ne 4
1 Ypasnenue I1Ipénunrepa. CTaloHapHbIe COCTOAHMA.
2. [TapamarHeTusm [laymu 1 AMaMarHeTHsm JlaHpay.
3. Bo CKO/BKO pa3 yBeJIWYMUTCs KOHLIeHTpalys HocuTeNeH 3apsaa B COOCTBeHHOM repMaHHH
[IpH M3MeHeHUH TeMItepaTypsl oT 200 K 70 300 K (E¢(T)[5B]=0.785-aT)?

3aBe/yIOIIKi OT/e/IeHHeM
Gbu3MKHY TBEPOro Tesa,

%
nipoceccop /)J‘J / A.H. Bacuibes

TocydapcmeeHHblil 5K3ameH no Qusuke
dusuueckuil pakyasmem MI'Y umeru M.B.JlomoHoco8a
CneyuanbHocmb «Pu3uKa KOHOEHCUPOBAHHO0 COCMOAHUA eljecmea

Bunet Ne 5

1. YpaBueHus Makcsesiia B CPe/ie. MatepuanbHble YPaBHEHHs.
2. 3aKOH /[UCIepCHH HOCHTeNled 3apsja. OddektrBHasg Macca. IIIOTHOCTH COCTOSTHUM.

OcobeHHOCTU BaH-XO0Ba.
3. B pamkax Teopuu BKIII OIleHUTH pasMep KyIIepOBCKOM Iapbl B CBEPXIPOBOJHHKE C

TeMIiepaTypoii CBePXIIPOBOASIIEro rnepexosa 20 K.

3aBe/yIOLIMI OT/Ie/IeHHeM
(u3KKY TBEPJOTO Tesa, -
npodeccop 152 A.H. Bacuibes

T'ocydapcmeeHHbIU 3K3aMeH no ¢usuke
dusuueckuil pakyrbmem MI'Y umenu M.B.JIomoHocoea
CneyuanbHocmb «Pu3uKa KOHOEHCUPOBAHHO20 COCMOAHUA gewjecmea»

Buner Ne 6
1. B3auMogeiicTBUe CBETa U BellleCTBa. 3aKOHbI doTosddexTa.

2. Teopema bnoxa. KBasuMMITy/IbC.
3. B o06gacTd BbIIOTHEHWs 3aKOoHa MOTTa CONpPOTHB/ICHHE CWILHOJIETUPOBAHHOTO Y

CH/IBHOKOMITEHCUPOBAHHOTO [TOJIy[IPOBOJIHKAKA BO3pacTaeT B 20 pa3 1Tpy IIOHIKEHWH
temmneparypsl ¢ T1=4.2 K 10 T,=1 K. OrieH!TH pa3mep 06/1aCTH JIOKaTH3aLI|K 3/1EKTPOHA, ITPH
[UIOTHOCTH COCTOSIHMIA Ha ypoBHEe DepMU g(Er)=10" cm*3B™.

Voo /

3aBe/yIoLMil OT/ie/IeHreM
(pu3MKY TBEP/OTO Tena,

ripocdeccop A.H. BacuibeB




T'ocydapcmeeHHbill 5K3aMeH no ¢usuke
dusuueckuii paxynbmem MI'Y umenu M.B.J/TomoHocoea
CneyuansHocmb «PU3UKa KOHOEHCUPOBAHHO20 COCMOAHUA Eewecned>

Buner Ne 7
1. Atom Bojiopoja 1o bopy.
2 KoseGaHusi aTOMOB B KPUCTa/UIMUeCKOH peruérke. THIIBI ¢oHOHOB. POHOHHBIA CIIEKTP.
Koe6are/nbHasi IVIOTHOCTh COCTOsiHMM. TemriepaTypa JeGasi.
3. OrmpenemuTh IIHAPUHY 3arpelieHHON 30HBI TIOJIPOBOJIHMKA, eCId M3BECTHO, YTO
E¢(T)=E>-0T, a cobcTBeHHbIe KOHI[eHTPaLH (350 K)=6.2-10*" M, ny(400 K)=1.3-10% m>.

3aBe/yIOLHI OT/Ie/IeHNEM
(U3MKH TBEP/OrO Tesla,

npodeccop %J 7 A.H. Bacuibes

TocydapcmeenHbiil 5K3ameH no Gu3uke
dusuueckuil paxkyabmem MI'Y umeru M.B.JIomoHocoea
CheyuamsHOCMb «PU3UKA KOHOEHCUPOBAHHO20 COCMOAHUA eWecmea

Buer Ne 8 ,
1. TIpoxoyk/jeHre JaCTHL] uepes ToTeHLaTbHBIH 6apbep. TyHHe/bHbIH 3¢ dexT.
2. THIIbI MAarHUTHOTO YIIOPSOYeHMsi B TBEPIBIX Teslax. 3akonbl Kiopu u Kropu-Beiicca.
Temneparypa Hees. OOMeHHBIM UHTerpaJl.
3. PaccunTaThb 3Hepruro Pepmu 2D 371€KTPOHHOrO rasa ¢ KOHI|eHTparueli 10" cM?, cuuTas,
YTO 3aKOH AUCIIEPCHM KBaIPaTHUHbIH U30TpoIHbIH, a m*=0.05 mo.

3aBe/IyIOIIMI OT/ie/IeHHeM
(u3MKYM TBEP/IOTO Tea, %
nipodeccop o >4 A.H. BacuibeB

T'ocydapcmeeHHbill 5K3aMeH no ¢usuke
dusuueckuil paxynbmem MI'Y umenu M.B.J/TomoHocosa
CneyuansHocmb «Pu3uKa KOHOEHCUPOBAHHO20 COCMOAHUA gewjecmea»

Buer Ne 9
1. MHOr03/1eKTPOHHBII aTOM. J/IeKTPOHHAs koHduryparwsi. [IpubmKeHNs L-S u J-J-cBsi3u.
ITpaBuio XyHJa.
9 CTaTHCTHKA HOCHTe/Iel 3apsijia B OJIyNPOBOJHUKE C O/IHUM THTIOM TIPUMECH.
3. OLeHUTh MaKCHMA/IbHYI0 YacTOTY aKyCTHIeCKHX ($OoHOHOB fmax ¥ TEMIIEPATYPY [ebast Op
/151 OZIHOMEepHOH 0JHOATOMHO} pellleTKH (3aKOH AHCIIepCHH o(k)=2(p/m)"*sin(ka/2)), ecm

CKOpOCTH 3BYKa V,=5-10° cm/c, a MOCTOsIHHAsA PeleTKH a=5A.

3aBe/yIOILMM OTAeIeHHeM
(u3MKK TBEPJOrO Tea,

npodeccop A.H. BacunbeB




T'ocydapcmeeHHbill 5K3aMeH no ¢usuke
dusuueckuil paxyabmem MI'Y umenu M.B.J/lomoHocosa
CneyuanbHocmb «Pu3uKa KOHOEHCUPOBAHHO20 COCTOAHUA 6eUecmea

Buner Ne 10
1. KuHeTHueckoe ypaBHeHHe boJbliMaHa. TTpub/mKeHe BpeMeHH pe/lakCaliii.
2 (OCHOBHOE COCTOSIHHE CBepXIPOBOJIHMKA. KyrepoBCKHe Maphl. BonHoBasi GyHKLsA
Bapauna-Kynepa-Ilipuddepa. CaepxnpoBojsiias 1ie/b.
3. TIOCTPOMTH MepBble YeThIpe 30HbI bpr/mosHa A7 IUTOCKOM KBaJJpaTHOM PelleTKH.

3aBe/yIOIMI OT/Ie/IeHHeM

(bu3MKK TBEPJOTO Tesa, -
ripodecco W 7 H.
pod p ﬁ _ A.H. BacunbeB

T'ocydapcmeeHHbilll 3K3aMeH No ¢usuke
@usuueckull pakynbmem MI'Y umernu M.B.JIomoHocoea
CneyuanbHocmb «Pu3uKa KOHOEHCUPOBAHHO20 COCMOAHUA gewjecmea»

Buster Ne 11
1. ®eppomarHeTHsMm. Temmeparypa Kiopu. [JlomeHHass  CTPYKTypa. [Tporjeccel
HaMarHAUMBaHUA U MarHUTHBIM TUCTEPEe3UC.
2. CTaTHCTHKA HOCUTe/IeH 3apsiia B COOCTBEHHOM I0JIyIIPOBOJHUKE.
3. MetozioM XappucOHa MOCTPOMTh [OBEPXHOCTH depmu /11 ABYyX- U TPeXBaJIeHTHOIO

METa/UIOB C TUTOCKO#H KBaJIPATHOH PeIleTKOH.

3aBe/yIOLUi OT/[e/IeHHeM

(DU3MKK TBEPAOTO TeIa, -
npodeccop %)‘/ ) A.H. Bacuibes

T'ocydapcmeeHHbill 5K3aMeH No ¢usuke
dusuueckuil pakynbmem MI'Y umenu M.B.JlomoHocosa
CneyuanbHocmb «Du3uka KOHOEHCUPOBAHHO20 COCMOSAHUA 8eujecmea»

Buset Ne 12

1. CralioHapHasi Teopys BO3MYILIEHHH /7151 HEBBIPOXK/IEHHbIX COCTOSIHUM.
2. 30HHBIN CIIEKTP TBEPABIX TeJl. [IM3/IeKTPUKH, T10/TYTIPOBOJHUKH, META/UIbL. DJIeKTPOHBI 1

nbIpKu. [T0BepXHOCTE PepMH.
3. PaccuuTaTh IIMPHHY 3arIpelleHHON 30HbI MO/IyTNPOBOJHKKA B maruuTHOM Tosie B=10 T,

ec/Ti U3BecTHO, uTo Eq(B=0)=0.1 3B, m,*=m,*=0.01 my, a CIMHOBOE PAaCIIET/IEHHE ypOBHeH
JlaHzay cOCTaB/ISIeT II0JIOBUHY opOHTa/ILHOTO.

3aBe/[yIOLIMM OT/e/IeHHEM
(u3MKY TBEPAOrO Tesa,

rpodeccop % 5,,\/7 A.H. Bacunbes




