
I'ocyoapcmee1111biii 3K3aJWe1-1 no qJU3UKe 
<l>U3utJecKuii paKyflbmem MI'Y UMe1-1u MB. JloM01-1ocoea 

HanpaeJ1e1-1ue 03. 04. 02 "<l>u3uKa" 
MazucmepcKaR npozpwwMa "<l>u3uKa 1-1a1-1ocucmeM" 

lim1eT .N'!! 1 
1. MeJIKHe ypoBHH B roMeOIIOllilpHbIX KpHCTaJIJiax (B0.[(0p0.[(0II0.[(06Hble rrpHMeCHbie 

neHTpbI). Y CJI0BH5I rrpHMeHHMOCTH B0.[(0p0.[(0II0.[(06HOH MO.[(eJIH. 

2. Mo.[(eJib .[(py.[(e-JiopeHna ee rrpHMeHeHHe .[(JUI OIIHCaHH51 orrTHqecKHX CBOHCTB 

IIOJiyrrpOBO.[(HHKOB. 

3. 3HeprmI 2 ypoBH51 pa3MepHoro KBaHT0BaHH5I B KBaHTOBOH 51Me B apceHH.[(e raJIJIH51 

(m* = 0,07mo) COCTaBJI5IeT 20 M3B. KaKOBa mHpHHa 51Mbl? 

3aBe.[(yK>IIJ;HH OT.[(eJieHHeM 3KCIIepHMeHTaJibHOH H ~qecKOH q>H3HKH, 

rrpo<peccop . ; (i! E.11. Ca.[(OBHHKOB 
;/I ,1 ~ 

I'ocyoapcmee1-11-1biii 3K3aJWe1-1 no pu3uKe 
<J>u3u1JecKuii paKyflbmem MI'Y UMe1-1u MB. JloM01-1ocoea 

HanpaeJ1e1-1ue 03. 04. 02 "<l>U3uKa" 
MazucmepcKaR npozpwwMa "<l>u3uKa 1-1a1-1ocucmeM" 

lim1eT .N'!! 2 
1.Komi;eHTpanHH 3JieKTp0H0B H .[(blpOK B IIOJIYIIpOBO.[(HHKax. 

2. MexaHH3MbI rrornorn;eHH51 cBeTa B rronyrrpoBO.[(HHKax. 

3. OneHHTb qHcJieHHO q>epMHeBCKHH HMIIYJibC 2d 3JieKTp0H0B C KOHD;eHTpaI:J;Heu: 

Ns = 1012 
CM-

2
• 

3aBe.[(yIOrn;ttu: OT.[(eJieHHeM 3KcrrepHMeHTaJibHOH H Teo.~qec V q>H3HKH, 

rrpo<peccop £ E.11. Ca.[(OBHHKOB 

(/ qt 

I'ocyoapcmee1-11-tblii 3K3WWe1-1 no pu3uKe 
<J>u3u1JecKuii paKyflbmem MI'Y UMe1-1u MB. Jl0Mo1-1ocoea 

HanpaeJ1e1-1ue 03.04.02 "<l>u3uKa" 
MazucmepcKaR npozpwwMa "<l>U3uKa 1-1a1-1ocucmeM" 

liuJieT .N'!! 3 
I. PeKOM6HHaD;H51 qepe3 rrpHMeCH H ,[(eq>eKTbl B rronyrrpoBO.[(HHKax. BpeMeHa )KH3HH B 

cnyqae peKOM6HHal.lHH qepe3 rrpHMeCHbIH ypoBeHb. 

2. 3KCHTOHbI <l>peHKeJUI H BaHbe-Morra. CrreKTp 3Heprttii 3KCHTOHa BaHbe-Morra. 

3. PaccqHTaTb 3HaqeHH51 3HeprHH, HapHCOBaTb cxeMy pacrn;errJieHH51 3HepreTHqecKHX 

ypoBHeH, YKa3aTb pa3pemeHHbie rrepeXO.[(bl ( c yqeTOM rrpaBHJI OT6opa) .[(JUI CJiyqa51 

CBepxTOHKOro B3aHMO.[(eHCTBH5I 3JieKTpOHa C .[(BYM51 3KBHBaJieHTHbIMH rrpOTOHaMH. 

J1306pa3HTb crreKTp 3I1P .[(JI51 .[(aHHOro cnyqa51_ 

3aBe)].ylOIIJ;HH OT.[(eJieHHeM 3KCrrepHMeHTaJibHOH H Teope7qecKOH q>H3HKH, 

rrpo<peccop ;/1,, ~ E.11. Ca.[(OBHHKOB 

v V 



I'ocyoapcmeeit11b1u 3K3a.rvte11 no <}Ju3uKe 
([)u3u11ecKuu <}JaKJJllbmem MI'Y UMe11u MB. Jl0Mo11ocoea 

HanpaeJ1e11ue 03. 04. 02 11([)u3uKa 11 

Ma2ucmepcKaJl npo2pa.rvtMa 11 ([)u3uKa 11a11ocucmeM 11 

liuJieT .N2 4 
1. flpOBO)]JIMOCTb HeynopH,noqeHHbIX nonynpOBO.D:HHKOB. 

2. Oco6eHHOCTH BaH XoBa. fIOH5ITHe O MO.ll:YJI5II(HOHHOH cneKTPOCKOITHH. 3JieKTPO- H 

<pOTOOTpa)KeHHe. 

3. KpHTHqeCKHH pa,n:Hyc nepeHoca :.meprHH no ,n:HIIOJib-.ll:HIIOJibHOMY MexaHH3MY 

<l>epcTepa Ro = 5 HM. Onpe,neJIHTe KpHTHqecKyro KOHI(eHTPaI(HIO MOJieKyJI aKa;enmpa 

3HepmH. qeMy paBHa KOHCTaHTa CKOpOCTH rrepeHoca 3HeprHH Ha paCCT05IHHe R = 2,5 HM .ll:JI5I 

3TOro CJiyqM. 

3aBe,n:yIDIIl;HH OT,n:eJieHHeM 3KcnepHMeHTaJibHOH H Teopek9KOH <pH3HKH, 

npocpeccop ft :6.I1. Ca,n:oBHHKOB 

I'ocyoapcmee1111b1U 3K3a.rvte11 no <}JU3uKe 
([)u3u11ecKuu <}JaKJJllbmem MI'Y UMe11u MB. JloM011ocoea 

HanpaeJ1e11ue 03.04.02 11([)u3uKa 11 

Ma2ucmepcKaJl npo2pa.rvtMa 11([)U3uKa 11a11ocucmeM 11 

liuJieT .N!! 5 
1. Mo,neJib 3<p<peKTHBHOH cpe,nbI H 3<p<peKTHBHa51 .D:H3JieKTpHqecKM npOHHI(aeMOCTb 

reTepoCHCTeMbl. CooTHOIIIeHH51 MaKCBeJIJia rapHeTTa H EpyrreMaHa. 
2. CneKTPaJibHM ceHCH6HJIH3aI(H51 pa3JIHqffbIX <pOT03<p<peKTOB B nonynpOBO.D:HHKax H 

.ll:H3JieKTPHKax. ,.[(Ba aJibTepHaTHBHblX MeXaHH3Ma ceHCH6HJIH3aIJ;HH: rrepeHOC 3HeprHH H 

nepeHOC 3JieKTpOHa. 
3. Oa;eHHTe BpeMH peJiaKCaI(HH 061,eMHOro 3ap51.z:i:a B KpeMHHH C y,n:eJibHOH 

npOBO.ll:HMOCTblO corrpOTHBJieHHeM 0,01 OM·CM. 

3aBe)1yIOII\lli! OTJIOJIOHHOM 3KCI10pHMeHT3JThHOli " Teo1qecKoli "'"'"""· 

npocpeccop x/ E.11. Ca,n:OBHHKOB 

I'ocyoapcmee1111bzu 3K3a.rvte11 no </JU3uKe 
([)u3u11ecKuu <jJaKyllbmem MI'Y UMe11u MB. Jl0Mo11ocoea 

Hanpae!le11ue 03.04.02 11([)u3uKa 11 

Ma2ucmepcKaJl npo2pa.rvtMa "([)U3uKa 11a11ocucmeM 11 

liuJieTN!! 6 
1. <l>oTOHHbie KpHCTaJIJibl H HX cneKTPbI OTPa)KeHH51 

2. Ee3bI3JiyqaTeJibHbie rrpou;ecCbl rrepeHOCa 3HeprHH 3JieKTPOHHOro B036y)K.ll:eHH51. 

MexaHH3M <l>epcTepa. 

3.Haii,n:HTe COOTHOIIIeHHe HHTeHCHBHOCTeH CTOKCOBOH H aHTHCTOKCOBOH JIHHHH rrpH 

KOM6HHaI(HOHHOM pacceHHHH B KpeMHHH npH KOMHaTHOH TeMrrepaType. BeJIHqHHa C.D:BHra 

KOM6HHaI(HOHHOro pacce51Hli51 CBeTa .ll:JI5I KpeMHli51 COCTaBJIHeT 520 CM-
1
. 

3aBe,cyiomnii OT)leJiettneM JKcnepRMe1rrarrwoli H Teo~ecKoU 4>aJRKH, 
npocpeccop t~ E.11. Ca,n:oBHHKOB 



I'ocyoapcm6e1111bzu 3K3a.Me11 no qJU3UKe 
<PU3ultecKuu <J)aKy!lbmem MI'Y UMe11u MB. JloM011oco6a 

Hanpa6!le11ue 03.04.02 "<Pu3uKa" 
MazucmepcKaR npo2paMMa "<Pu3uKa 11a11ocucmeM" 

JiHJICT .N'!! 7 
1. KBaHTOBbIH pa3MepHbIH 3cpcpeKT 

2. ConHTOHHblH MexaHH3M rrepe,n:aqlf :meprHH H 3ap.SI,n:a. 3neKTpoconHTOHbl H 

rrpOTOCOnHTOHbl. 

3. BbIBeCTH BbipIDKeHH51 ,n:n51 BpeMeHH 3KCHTOHHOH q>OTOnIOMHHeC[(eH[(HH rrpH 

H3BeCTHbIX TeMrrepaType, BpeMeHax penaKCa[(HH TpHrrneTHoro H CHHrneTHOro COCT05IHHH H 

BenHqHHe 3HeprHH CHHrneT-TpnrrneTHoro pacm;errneHH51. 

3aBe,n:yrom;HH OT,n:eneHHeM 3KcrrepHMeHTanbHOH H TeopeT;Jf .. q KOH q>H3HKH, 

rrpocpeccop . ll ~Jf. Ca,n:OBHHKOB 
(, J 

I'ocyoapcm6eHHblU 3K3aMeH no rpu3uKe 
<Pu3ultecKuu <j}a1<yllbmem MI'Y UMe11u MB. Jl0Mo11oco6a 

Hanpa6!le11ue 03. 04. 02 "<Pu3uKa" 
MazucmepcKaR npozpaMMa "<PU3uKa 11a11ocucmeM" 

JiHJieT .N'!! 8 
1. 3KCHTOHbl B HaHOHHrnx H KBaHTOBblX TQqKax 

2. IIneHKH ll3HrMIOpa-Eno,n:)KeTT (llE), MeTO,n:HKa CHHTe3a rrneHOK nE H HX HaHeceHH51 

Ha IIOBepXHOCTb rnep,n:oro Tena. 

3. OueHHTe 3HeprHI0 q>OTOHa, B03HHKaIOm;ero rrpH peKOM6HHa[(HH HOCHTeneii 3ap51,n:a B 

KBaHTOBOH TO~e CdTe ):(HaMeTpOM 4 HM. 3cpcpeKTHBHbie MaCCbl 3neKTpOHa H ,l(blpKH B CdTe 

COCTaBn5IIOT 0,096 H 0,63 MaCCbl 3neKTpOHa, nrnpHHa 3arrpem;eHHOH 30Hbl CdTe 1,49 3B. 

3aBe,n:yIOIIJ;HH OT,n:eneHHeM 3KCIIepHMeHTanbHOH H TeopeTff H. KOH q>H3HKH, 

rrpocpeccop E.11. Ca,n:oBHHKOB 
/. 

I'ocyoapcm6e1111bzu 3K3a.Me11 no rpu3uKe 
<Pu3ultecKuu <jJaKy!lbmem MI'Y UMe11u MB. Jl0Mo11oco6a 

Hanpa6!le11ue 03.04.02 "<Pu3uKa" 
MazucmepcKaJl npozpaMMa "<PU3uKa 11a11ocucmeM" 

JiHJICT .N!! 9 
1. KHHeTnqecKHe ypaBHeHH51 na3epHOH reHepa[(HH. 

2. MoneKyn5IpHo-nyqeBa51 3IIHTaKCH51. IIpouecCbl Ha IIOBepXHOCTH BO BpeM51 pocTa. 

3. Haii,n:HTe .[UIHHY KorepeHTHOCTH ):(AA rrpouecca reHepa[(HH BTOpoii rapMOHHKH B GaP 
li3nyqeHHH C ,n:nHHOH BOnHbl 1,5 MKM. IlOKa3aTenH rrpenoMneHH51 Ha ,n:nHHax BOnH 1,5 H 

0,75 MKM COCTaBAAIOT 3,0577 H 3,2136. 

3aBell)'10111Hli OT):\eneHHeM JKClIOpHMOUTaJILIIOli H reopeTll'l?,Oj <tii;;mm, 
rrpocpeccop . .11. Ca,n:OBHHKOB r, 



I'ocyoapcmee111tblU 3K3aMe11 no </Ju3uKe 
<PU3u'-lec1<uu <jJa1<yJ1bmem MI'Y UMe11u MB. JloM011ocoea 

Hanpa6!le11ue 03.04.02 11<fJu3u1<a 11 

Ma2ucmepc1<cm npo2paMMa 11<fJu3u1<a 11a11ocucmeM 11 

JiHJICT .N'!! 10 
1. Pe:>KHM CHHXpOHH3aQHll MO,ll; II CBepXKOpOTKlle Jia3epHI,Ie llMIIYJibCbl. 

2. I1JIOTHOCTb 3JieKTpOHHblX COCT05IHIIH B .l:i:BYMepHOM cnyqae. 

3.KaK ll3MeHHTC5I KOHneHTpanH5I 3JieKTp0H0B B co6CTBeHHOM IIOJIYIIPOBO,ll;HHKe rrpll 

YMeHbIIIeHHH TeMrrepaTypbI OT 300 K .n;o 100 K? CqHTaTb, qTo IIIHpHHa 3a11pemeHHoii 30HbI 

paBHa 1, 1 3B. 3aBl1CllMOCTbl0 umpHHbl 3arrpemeHHOH 30Hbl OT TeMrreparypbl rrpeHe6peqb. 

3aBe.n;yIOID:llH OT):i:eJieHHeM 3KCIIepHMeHTaJibHOH H Teor,eT qe u q>ll3HKH, 

rrpo<):>eccop ---;:., EJ1. Ca,noBHHKOB 
7 

I'ocyoapcmee111tblU 3K3aMe11 no qJU3UKe 
<Pu3u'-lec1<uu <jJa-eyRbmem MI'Y UMe11u MB. Jl0Mo11ocoea 

HanpaeJ1e11ue 03. 04. 02 11<PU3u1<a" 
Ma2ucmepc1<cm npocpaMMa 11<PU3u1<a 11a11ocucmeM 11 

JiuJieT .N!! 11 
1. BoJIHOBOe ypaBHeHHe c HeJIHHeHHbIM llCTOqHllKOM 

2. IJ;enoqHcJieHHblH KBaHTOBbIH 3q>q>eKT Xonna. 

3.H3o6pa3HTe cxeMaTHqHo crreKTp rrporrycKaHH5I B cpe,n;Heii HH<ppaKpacHoii o6nacTH 

crreKTPa (400 - 5000 cM"
1
) IIJieHKH co6crneHHOro (HeJiernpoBaHHOro) repMaHH5I TOJIID:HHOH 

20 MKM. IToBepXHOCTb IIJieHKll qllCTWI (6e3 IIOBepxHOCTHbIX rrpHMeceii), HMeeT OIITHqecKyIO 

CTerreHb IIOJIHpOBKll. HopMaJibHOe rra,neHHe H3JiyqeHH5I. ITpoKOMMeHTHpyiiTe ll306pIDKeHHblli 

crreKTp. 

3aBe.n;yIOID:HH OT.n;eJieHHeM 3KCrrepHMeHTaJibHOH H Teope~ii q>H3llKH, 

rrpo<J:>eccop t1), ~ E.H. Ca,noBHHKOB 

I'ocyoapcmee111tblU 3K3aMe11 no (jJu3u1<e 
<Pu3U'-lec1<uu <jJa1<yJ1bmem MI'Y UMe11u MB. Jl0Mo11ocoea 

Hanpa6!le11ue 03.04.02 "<Pu3uKa" 
Ma2ucmepcKcm npo2paMMa "<PU3uK.a 11a11ocucmeM" 

JiuJieT .N!! 12 
1. <l>a3oBoe cornacoBaHHe B rrponeccax reHepanHH rapMoHHK 

2. OrrTHqecKHe CBOHCTBa KBaHTOBbIX ToqeK. 

3. BbIBeCTll Bbipa:>KeHHe ):i:JI5I BepOHTHOCTll rrepeHoca 3JieKTPOH0B MH CJiyqWI 

rrpoxo:>K.n;eHHH 6apbep0B rrpH KBaHTOBOMexaHHqecKOM pe30HaHCHOM TYHHeJIHpOBaHHll. 

rrpo<):>eccop o.H. Ca,noBHHKOB 

3aBe,lyIOII\Hii OT):leJieHHeM 3KCilepHMeHT3JIJ,HOii II Teo~7Koii c)m:rairn, 

J 



I'ocyoapcmee,-11-tbzu 3K3a.MeH no pu3uKe 
<Pu3u1lecKuu paKyllbmem MI'Y UMeHu MB. JloMoHocoea 

HanpaeJleuue 03. 04. 02 "<PU3UKa" 
Ma2ucmepCKGR npo2pa.MMa "<PU3UKG HGHOCUcmeM 11 

JiHJICT .N'!! 13 
1. g-<t>aKTOp H ero CBOHCTBa. 

2. Oco6eHHOCTH perneToqHoro nornomeHHH a rronynpoBO,[(HHKOBbIX KpHCTaJIJiax rpyITilbl 

A3B5 H B KpeMHHH. 

3. Onpe.[(eJIHTe 3aKOH H3MeHeHHH KOH[(eHTpa[(HFI HOCHTeJieH 3apsr,[(a OT BpeMeHH B 

nonynpoBO,[(HHKe p-THna, ecJIH nocne BbIKJIIOqeHHH HCTOqffHKa Me)K30HHOH reHepa[(HH 

HepaaHOBeCHbIX HOCHTeneii: 3apsr.[(a TeMn peKoM6HHa[(HH R = a(np- nopo), r,ne a= const, n,p­
HepaaHOBeCHbie KOH[(eHTpa[(HH :meKTpOHOB H .[(blpOK COOTBeTCTBeHHO, no, Po - paBHOBeCHbie 

KOH[(eHTpa[(HH 3JieKTp0H0B H ,D;blpOK COOTBeTCTBeHHO. 

3aae,ny10mu0: OT,neneHHeM 3KcnepHMeHTaJibHOH H TeopeTHq KOH q>~3HKH, 

npocpeccop < EJ1. Ca,noBHHKOB 


