
I'ocyoapcmeeHHbzu 3K3GMeH no qJU3UKe 
<PU3U'-lecKuu qJGK)lllbmem MI'Y UMeHu MB. JloMoHocoea 

Hanpae!leHue 03. 04. 02 "<PU3UKa" 
MacucmepCKG.R npocpGMMG "<PU3UKG '-IGCmUtf u KOCMOJlOcUR 11 

JiuJJeT N!! 1 
1. ITepeHOpMHpOBKa ,D;HarpaMM c nepeKpbIBaIOIUHMHCSI pacxo,n;HMOCTHMH Ha npHMepe 

TpexneTJieBOH ,D;HarpaMMhl B TeOpHH q,4, 

2. ,ll;HpaKOBCKM H MaifopaHOBCKaH MaCChl HCHTPHHO. CMeIIIHBaHHe HeMTpHHO H 

napaMeTpbl MaTPHIIhI CMeIIIHBaHHSI, ,ll;BOHHOH 6e3HCMTpHHHhIH 6ern-pacna.n;. 

3. IT pH tta6mo,n;eHHSIX 6Jia3apa C KpaCHhIM CMemettHeM z = l 6hIJIH 3aperHCTPHPOBaHhl 

xaOTHqecKHe H3MCHCHHSI IlOTOKa H3JiyqeHHSI Ha BpeMeHHOM MaCIIITa6e lit - l qac. 011eHHTh 

CBepxy pa3Mep H3Jiyqaiomeif o6JiaCTH. CpaBHHTh C pa3MepaMH COJIHeqHOH CHCTeMhl. 

3aBe,n;yIOIUHH OT,D;eJieHHeM 3KCnepHMeHTaJihHOH H TeppeTHqecKOH <l>H3HKH, 

npo¢eccop t,/;J- E.H. Ca.n;oBHHKOB 

I'ocyoapcmeeHHbzu 3K3GMeH no qJU3UKe 
<PU3U'-lecKuu qJGK)lflbmem MI'Y UMeHu MB. JloMOHocoea 

Hanpae!leHue 03. 04. 02 "<PU3uKa" 
MacucmepCKG.R npocpGMMG "<PU3UKG '-IGCmUtf u KOCMOJl0cUR 11 

JiuJJeT N!! 2 
1. CynepCHMMeTpHqHaH KBaHTOBaSI xpoMO,[(HHaMHKa. 

2. MeTO,D;hI onpe,n;eJieHHH paccTOHHHH .n;o acTPo¢H3HqecKHX 061,eKTOB. 

3. BhlqHCJIHTh 34>4>eKTHBHhIH 3apsi:.n; B MO,D;eJIH q,4• 

3aBe,n;yIOIUHH OT,D;eJieHHeM 3KCnepHMCHTaJihHOH H TeopeTHqecKOH <l>H3HKH, 

npo¢eccop k E.H. Ca,n;OBHHKOB 

I'ocyoapcmeeHHbzu 3K3GMeH no <j}U3uKe 
<PU3U'-leCKUU qJGK)IJlbmem MI'Y UMeHU MB. JlOMOHOC06G 

Hanpae!leHue 03. 04. 02 "<PU3UKa" 
MacucmepCKG.R npocpGMMG 11<PU3UKa '-IGCmUtf u KOCMOJl0cUR 11 

JiuJJeT N!! 3 
1. 0CIIHJIJIHIIHH HeMTPHHO B BaKyyMe. ITapaMCTPhl HeMTPHHHhlX OCIIHJIJIHIIHH. 

2. ITpocTeMIIIHe MexaHH3Mhl CilOHTaHHOro HapyIIIeHHSI cynepCHMMeTPHH. 

3. I10Ka3aTh, qTo MarHHTHOe noJie 0,[(HHOqHOH HCMTPOHHOH 3BC3,[(hl npenHTCTByeT 

,[(OJieTaHHIO npOTOHOB H si:.n;ep CBepXBhICOKOH 3HeprnH ,[(0 ee noBepXHOCTH. 

3aBe,n;yIOIUHH OT,D;eJieHHCM 3KcnepHMCHTaJihHOH H TeopeTHqecKOH <l>H3HKH, 

npo¢eccop ~ E.H.Ca,n;oBHHKOB 



I'ocyoapcmBeHHbZU 3K3a.MeH no ,Pmu1<.e 
<t>mu1Jec1<.uu <paK)'Jlbmem MI'Y UMeHu MB. HoM011ocoBa 

HanpaBJ1e11ue 03. 04. 02 11<t>mu1<.a 11 

Ma2ucmepc1<.a.R, npo2pGMMa "<t>mu1<.a 'lacmutf u KOCMO!l02UR 11 

6uJieT.N'!! 4 
1. ITOCT}JOem1e npocTeihmrx cynepCUMMeTpuqHhlX TeopeTUKO-IIOJieBhIX MO,Il;eJieH Ha 

npuMepe MO,Il;eJIU Be~ca-3yMUHO. KupaJihHhIH MYJihTUTIJieT. 

2. MeTO,Il; peHOpMrpynnhI s KBaHTOBOH Teop:r,rn TIOJUI. 

3. BhlqucnuTh urnp:irny pacna,Il;a 11:+ --nt0eve. A.IJ:pOHHhIH MaT}JHqHhIH ::meMeHT BhJqHcJIMTh 

B npu6JIU)KeHHU KHpaJihHOH Teopuu B03MYIIIeHUH. 

3aBe)];yJOIIIUH OT,Il;eJieHUeM 3KcnepuMeHTaJibHOH H Teop~CKOH cpH3UKH, 

npocpeccop /l~ fi.H. Ca,Il;OBHUKOB 

I'ocyoapcmBeHHbZU 3K3a.MeH no ,Pmu1<.e 
<l>u3U'lec1<.uu <paK)'!lbmem MI'Y UMeHu MB. HoM011ocoBa 

HanpaBJ1e11ue 03. 04. 02 11<t>mu1<.a 11 

Ma2ucmepc1<.a.R, npo2pGMMa 11<t>mu1<.a IJacmutf u KOCMO!l02UR 11 

6uJieT .N'!! 5 
1. 0CUHJIJISIUUU HeHT}JHHO B semecTBe. Pe30HaHC MHXeesa-CMUpHOBa-BoJibcpeHIJJTeiiHa. 

2. AKCUaJibHaSI aHOMaJIHSI KaK npuMep KBaHTOBbIX aHOMaJIHH. 

3. IIocTpOUTb TeOpUIO KUpaJibHbIX cynepnoJieH co CTIOHTaHHblM HapyrneHMeM 

cynepcuMMeTpuu. 

3ase)];yJOIIIHH OT,Il;eJieHUeM 3KCnepuMeHTaJibHOH " Teoff . .uqecKOH q>U3UKH, 

npocpeccop t fi.M. Ca.IJ:OBHMKOB 
,) 

I'ocyiJapcmBeHHblU 3K3a.MeH no ,PmuKe 
<t>mu'lec1<.uu <paK)'!lbmem MI'Y UMeHu MB. HoMoHocoBa 

HanpaBJ1e11ue 03. 04. 02 11<t>mu1<.a 11 

Ma2ucmepc1<.a.R, npo2pa;uMa "<t>mu1<.a IJacmutf u KOCMO!l02UR 11 

6uJieT .N'!! 6 
1. CynepCUMMeTpUqHoe 0606II1eHue 3JieKT}JOMarneTU3Ma. BeKTOpHbIH MYJibTUTIJieT. 

2. IllupoKue aTMOCq>epHbie JIUBHU. 

3. OueHUTb IIOpSI,Il;OK BeJiuqUHbl speMeHU OCUHJIJISIUUH D0- "aHTu-D0-Me30HOB. 

CpaBHUTb ero C speMeHeM )KU3HU 3TUX Me30H0B. 

3aBe)l)'!Oumii oT~eneuneM 3KcnepuMeHrnsuott u reoM. qec~ii q>H3UKu, 

npoqieccop J; fi.H. Ca.IJ:OBHMKOB 



I'ocyoapcmeeHHblU :JK3G.MeH no <jJmu1<.e 
<t>u3U'iec1<.uu pa1<.)1Jlbmem MI'Y wweHu MB. JloMoHocoea 

Hanpae!leHue 03. 04. 02 "<t>mu1<.a 11 

MazucmepcK(lf{, npozpG.MMa "<t>mu1<.a 'iacmull u 1<.ocMO!lOZUJl 11 

JiuJieT.N'!! 7 
1. KBaHTOBaH xpOMO.[{HHaMHKa c nerKHMH KBapKaMH (u, d u s). ToqHbie u 

npH6JIH)KeHHbie CHMJl:ieTPHH '.HOH TeOpHH. CnoHTaHHOe HapyrneHHe KHpaJibHOH CHMMeTpHH. 

2. Cna6os3auMo.n:eifcTBy10w;ue MaCCHBHbie qacTHU,bI (WIMP) KaK KaH.D:H.D:aThI Ha ponh 

XOJIO.[{HOH TeMHOH MaTepHH. 

3. Ilpo.n:eMOHCTPHPOBaTb HBHbIM BbJqHcJieHHeM HenepeHOpMHpyeMOCTb 

cynepnoTeHU,HaJia B MO.[{eJIH B3aHMO,[{eHCTBYIOW:HX KHpaJibHbIX IlOJieH B O.[{HOneTJieBOM 

npH6JIH)KeHHH. 

3ase.n:YIOW:HH oT.n:eneHHeM 3KcnepuMeHTaJibHOH H Teope~. e KOH cpH3HKH, 

npocpeccop .~1 n.I1. Ca.[{OBHHKOB 

I'ocyoapcmeeHHbzu :JK3G.MeH no <jJmu1<.e 
<t>mu'iec1<.uu paK)l!lbmem MI'Y wweHu MB. JloMOHocoea 

Hanpae!leHue 03. 04. 02 "<t>mu1<.a 11 

MazucmepCKClfl, npozpG.MMa "<t>u3u1<.a 'iacmull u KOCMO!lOZUJl" 

liuJieT .N'!! 8 
1. PO)K,[{eHHe qaCTHU, Ha CTa.[{HH IlOCT-HH<pJIHU,HOHHOfO pa3orpesa Ha npHMepe MO.[{eJIH c 

KBa.n:paTHqHblM noTeHU,HaJIOM HH<pJiaToHa. 

2. 3cpcpeKTHBHbie HH3K03HepreTuqecKHe TeOpHH rOJI.[{CTOYHOBCKHX 6030H0B. KupaJibHaH 

TeOpHH B03Myw;eHHH. 

3. BbJqHCJIHTb 3cpcpeKTHBHbIH 3apsi:.n: B K3,D;. 

3ase.n:yIOW:HH OT,[{eJieHHeM 3KCnepHMeHTaJibHOH H TeopeT;tfq CKOH q>H3HKH, 

npocpeccop · E.I1. Ca.n:oBHHKOB 
{ *1 

I'ocyoapcmeeHHblU :JK3G.MeH no pu3uKe 
<t>mu'iec1<.uu paK)l!lbmem MI'Y wweHu MB. JloMOHocoea 

Hanpa6!leHue 03.04.02 "<t>mu1<.a 11 

Mazucmepc1<.(lf{, npozpG.MMa "<t>mu1<.a 'iacmull u KOCMO!lOZUJl 11 

JiuJieT .N'!! 9 
1. Anre6pa cynepCHMMeTpHH H ee TPHBHaJibHaH peanmau,HH s KBaHTOBOH MeXaHHKe 

CB060.[{Hb1X CHCTeM. 

2. KBaHTOBaHHe 3JieKrpoMarHHTHOro IlOJIH MeTO.[{OM cpyHKLl,HOHaJibHOfO HHTerpana. 

3. B MO.[{eJIH .n:syxcra.n:utiHoro B3pbrna csepxHOBOH II THna ou,eHHTb npoMe)KyTOK 

speMeHH Me)K.[{y .D:BYMH HeHTpHHHbIMH CHrHaJiaMH. CpaBHHTb c Ha6JIIO.[{eHHHMH SNl 987 A. 

3ase.n:yIOW:HH OT.[{eJieHHeM 3KCnepHMeHTaJibHOH H TeopeTieCKOH q>H3HKH, 

npocpeccop /7 '(; E.I1. Ca.n:osHHKOB 



I'ocyoapcmeeHHbiu 3K3a.MeH no </JU3uKe 
<PU3utJecKuu </JaK}'!lbmem MI'Y UMeHu MB. JloMoHocoea 

Hanpae!leHue 03.04.02 "<PU3UKa" 
MazucmepcKCUl npozpaMMa "<PU3UKa tJacmulJ u KOCMO!lOZWl, 11 

JiuJieT N!! 10 
1. CyrrepCHMMeT{)Hquasi: KBaHTOBaSI MexaHHKa BmTeua. IlpHMepbl BhJqHCJieHHSI crreKT{)OB. 
2. AKcHaJibHasi: auoMaJIHSI. Pacrra.n; n--yy. 
3. ITpe,n;rrOJIO)KHM, qTQ 3JieKT{)OHHOe HeHT{)HHO 06pa3yeTCSI B Conuue ua paCCTOSIHHH r OT 

11eHT{)a, HaiiTH 3aBHCHMOCTb OT r BepOSITHOCTH «BhDKHBaHHSI» ueiiT{)HHO IIOCJie rrpoxo)K,[{eHHSI 
BemecTBa Conuua H paCCTOSIHHSI ,[(0 3eMJIH. ,[J;JISI oueHKH cqHTaTh, qTo HeHT{)HHO HMeeT 
paBHoMepHbiit 3HeprernqecKHit crreKTP c ueuTpoM 5 M3B H umpHuoit 0.5 M3B. TaIOKe 
cqHTaTb, qTQ 013 = 0, a IIJIOTHOCTb 3JieKT{)OHOB B BemecTBe Conuua pacrrpe.n;eneua no 3aKouy 
ne(r) = 245NAexp(-r/A) cM·3, r.n;e A= 0.095 Rsun, Rsun = 695700 KM - pa,n;Hyc Conuua, NA 
qHcno ABora.n;po. 

3aBe.n;yiorn.Hit OT,[(eJieHHeM 3KCrrepHMeHTaJibHOH H Teopr. '~ KOH <pH3HKH, 
rrpoq>eccop ,}f E.M. Ca.n;oBHHKOB 

I'ocyoapcmeeHHbiu 3K3a.MeH no pU3UKe 
<PU3utJecKuu </JaK}'!lbmem MI'Y UMeHu MB. JloMOHocoea 

Hanpae!leHue 03. 04. 02 "<PU3UKa" 
MazucmepcKCUl npozpa;uMa "<PU3UKa tJacmulJ u KOCMO!lOZWl, 11 

JiuJieT N!! 11 
1. OrpauHqeHHSI ua HOBbie 3JieMeHTapHbie qacTHQhl H3 <paKTa cymecTBOBaHHSI 3Be3,[( H H3 

auanma 3Be3,[(HOH 3BOJIIOQMH. 
2. OcQHJIJISIQHH H CP-uapyrneHHe B CHCTeMe HeHT{)aJihHbIX Me30HOB. 
3. ,[J;OKa3aTb fOJIOMOpq>HOCTb q>yHKUHH f pHHa H uerrepeuopMHpyeMOCTb 

cyrreprroTeHQHaJia H rrperroTeHQHaJia B cyrrepCHMMeT{)HqffhIX TeopHSIX IIOJISI. 

3aBe,n;yI01ll.HH OT,[(eJieHHeM 3KCIIepHMeHTaJihHOH H TeopeTHq.ait qlH3HKH, 
rrpo<peccop . (P E.M. Ca.n;oBHHKOB 

I} . ) 

I'ocyoapcmeeHHblU 3K3a.MeH no pU3UKe 
<PU3utJecKuu </JaKJl!lbmem MI'Y UMeHu MB. JloMoHocoea 

Hanpae!leHue 03. 04. 02 "<PU3UKa" 
MazucmepCKCUl npozpaMMa "<PU3UKa tJaCmUlJ u KOCMO!lOZWl, 11 

JiuJieT N2 12 
1. f euepaQHSI JieIITOHHOH aCHMMeT{)HH B paHHeit BceJieHHOii B MO,[(eJIH co CTepHJihHhIMH 

ueiiTpHHO. 
2. fny6oKo-ueyrrpyroe paccesi:HHe. CKeiiJIHHr Hero uapyrneuHe. 
3. CpaBHHTb raMMa-mnyqeuHe OT Conuu,a H OT 11eHT{)a fanaKTHKH, CBSI3auuoe C 

pacrra,n;aMH HJIH aHHHrHJISIQHeii CJia60B3aHMO,[(eiicTByIOrn.Hx qacrnu TeMHOH MaTepHH, Macca 
qacmIJbI M = 20 f3B. 

3aBe,[()'IOlll.HH OT,[(eJieHHeM 3KCrrepHMeHTa.JlbHOH H TeopeT~3HKH, 
np0<peccop . ';A,, E.M. Ca,n;oBHHKOB 


