
I'ocyoapcmee1-11-1b1u 3K3C1Me1-1 no pu3uKe 
<l>U3utJecKuu paKy!lbmem MI'Y UMe1-1u MB. Jl0Mo1-1ocoea 

HanpaeJ1e1-1ue 03.04.02 "<t>u3uKa", Ma2ucmepcKaR npo2pC1MMa 
"OnmuKa, cneKmpocKonUJl, rjJu3uKa J1mep1-1020 u cu1-1xpompo111-1020 U3!lY1.Je11UJl" 

JiHJICT .N'!! 1 
1. HeJIHHeiiHruI nomipH3au;1UI cpe,rJ;I,I B none HHTeHCHBHOro Jia3epHOro H3JiyqeHH5I. 

CpenbI C KBanpaTHqHOH HeJIHHeiiHOCTbIO. OnTHqecKoe neTeKTHpoBaHHe H reHepa[(H5I 
rapMOHHK. 

2. CrnTHCTHqecKHe 5IBJieHH5I B onTHKe. PacnpeneneHH5I cnyqaifHbIX BeJIHqHH. 
CneKTpaJibHOe npencrnBnemre cnyqaiiHbIX npo:u:eccoB. TeopeMa B1mepa-X1mqHHa. 

3. OnpeneJIHTb onTHMaJibHYIO MOl[(HOCTb H MaKCHMaJibHYIO nanbHOCTb pa60TbI 
KorepeHTHOii orrnrqecKoii DWDM CHCTeMbI CB5I3H (80 KaHaJIOB no 100 r6HT/c) Ha ,n:JIHHe 

BOJIHbI 1550 HM. Tpe6yeMbiii OSNR ( OSNRR) rrpHeMo-nepe.n:a10meii CHCTeMbI 12 nE, nnHHa 

rrponeTOB 100 KM, 3aTyxaHHe B BOJIOKHe 0,2 nEIKM, IIIYM-q:>aKTOp onTHqecKoro ycHJIHTeJI5I 

6 nE, K03q:>q:>H:U:HeHT HeJIHHeiiHoro myMa 17 = 0,25 · l 0-3 BT-2 

3aBenyIOI1(HH OT.L{eJieHHeM 3KCrrepHMeHTaJibHOH H TeopeTt,OH q:>H3HKH, 
rrpoq:ieccop 1 · E.I1. CanoBHHKOB 

t/ ' 

I'ocyiJapcmee111tblU 3K3C1Me11 no pu3uKe 
<l>U3utJecKuu paKy!lbmem MI'Y UMe1-1u MB. JloM011ocoea 

Hanpa6!le11ue 03. 04. 02 "<t>u3uKa", MawcmepcKaR npo2pC1MMa 
"OnmuKa, cneKmpocKOnUJl, qJU3UKa J1a3ep1-1020 u cu11xpompo1-11-1020 U3!lY1.Je11u51," 

JiHJICT .N'!! 2 
1. ITOH5ITHe 06 3KCHTOHax B TBep,n:bIX Tenax. THIIbI 3KCHTOHOB, HX CBOHCTBa, 

oco6eHHOCTH crreKTpOB IIOfJIOl[(eHH5I. 
2. ITpHH[(IUI KOrepeHTHOro neTeKTHpoBaHH5I H CTPYKTypa HHTerpHpOBaHHOfO 

KorepeHTHOro npHeMHHKa C IIOJI5IpH3a[(HOHHOH nHBepcHq:>HKa[(Heii. 
3. PaccqHTaTb KpHTHqecKHe yrJibI IIOJIHOfO BHyTpeHHero OTpa)KeHH5I .L{JI5I CBeTonHO.L{OB 

Ha OCHOBe GaAs, GaN H IIOJIHMepHOro MaTepHana, IIOKa3aTeJIH rrpeJIOMJieHH5I COOTBeTCTBeHHO 

paBHbI 3,4; 2,5 H 1,5. Orrpe,n:eJIHTb .n:omo CBeTa, BbIX0,[{5II1(ero 3a rrpeneJibI KpHCTaJIJIOB 
YKa3aHHbIX MaTepHaJIOB. O:u:eHHTb, KaK H3MeHiiTC5I .L{OJI5I BbIX0.[{5Il[(ero cBeTa, eCJIH KpHCTaJIJI 

GaAs IIOMeCTHTb B repMeTHqHbIH Koprryc. 0Tpa)KeHHeM CBeTa Ha rpaHH[(e IIOJIHMep-B03.L{yx 
rrpeHe6pe%. 

3aael()'IOI1(Hii OTl(OilOHHOM 3KCnepHMOHTllJil,HOii H reop1ecKoi! <j,mHKD, 

npoq:ieccop ~ E.I1. CanoBHHKOB 



I'ocyoapcmee1111b1u 3K3C1Me11 no rj}u3uKe 
<!>u3ut.tecKuu rjJaKy!lbmem MI'Y wwe11u MB. JloM011ocoea 

Hanpae!le11ue 03.04.02 "<l>u3uKa", Ma2UcmepcKG5l npo2pC1MMa 
"OnmuKa, cneKmpocKonu51,, rjJu3uKa !la3ep11020 u cu11xpompo1111020 U3!lyt.teHU5l" 

6HJieT.N'!!3 
1. MexaHH3Mhl JIOKaJIH3aIIHH CBeTa H THIIhl IIJiaHapHblX BOJIHOBO.[(OB: MeTanm1qecKHe, 

.[(H3JieKTpHqecKHe H 6p3rr0BCKHe BOJIHOBO.[(hl. 3aBHCHMOCTh IIOCT05IHHOM pacrrpocTpaHeHH5I 

MeTaJIJIHqecKoro BOJIHOBO.[(a OT .[(JIHHhl CBeTOBOM BOJIHhl. 

2. PeKOM6HHaIIH5I HOCHTeJieii B IIOJiyrrpOBO.[(HHKax. lfanyqaTeJibHM peKOM6HHal(H5I, 

6e3bl3JiyqaTeJibHM peKoM6HHal(H5I. lfanyqaTeJibHM peKOM6HHa111rn HOCHTeneii rrpH HH3KOM H 

BhICOKOM ypOBHe B036y)I(.[(eHH5I. 

3. Orrpe.[(eJIHTh BpeM5I )I(H3HH HeOCHOBHhlX HOCHTeJieii B GaAs p-THITa rrpH 

KOHIIeHTpaIIH5IX nernpyIOIIIHX rrpHMeceii 1015 CM-3. Ko3cpcpHIII1eHT 6HMOJieKyJI5IpHOM 

peKOM6HHal(HH B = 10-10 CM
3
/c. 011eHHTh BpeM5I )I(H3HH HOCHTeJieii B 6ecrrpHMeCHOM GaAs, 

eCJIH KOHIIeHTPaIIH5I HOCHTeJieii COCTaBJl5IeT nO = pO = 2x 106cM-3. 

3aBe.[(yIOII(HM OT,[(eJieHHeM 3KCrrepHMeHTaJlhHOM H TeopeffeCKOM q>li3HKH, 

rrpocpeccop · E.I1. Ca.[(OBHHKOB ,y 

I'ocyoapcmee1111b1u 3K3C1Me11 no rj}u3uKe 
<!>u3ut.tecKuu rjJaKy!lbmem MI'Y wwe11u MB. JloM011ocoea 

Hanpae!le11ue 03.04.02 "<l>u3uKa", Ma2ucmepcKa51, npo2pC1MMa 
"OnmuKa, cneKmpocKonu51,, rjJu3uKa !la3ep11020 u cu11xpompo1111020 U3!lyt.te11u51," 

6HJieT .N'!! 4 
1. OrrTHqecKHe xapaKTepHCTHKH CBeTO.[(HO.[(OB. CrreKTp H3JiyqeHH5I. Yron BhIBO,[(a 

H3JiyqeHH5I. IIpocTpaHCTBeHHOe pacrrpe.[(eJieHHe H3JiyqeHH5I. KpHBM CBeTopacrrpe.[(eJieHH5I, 

flaM6epTOBCKoe pacrrpe.[(eJieHHe H3JiyqeHH5I. 

2. CHHryn.sipHoie 3JieMeHThl B CTpyKType CBeTOBhIX IIOJie:ii. KaycTHKH H BHHTOBhie 

.[(HCJIOKal(HH BOJIHOBOro cppoHTa. MeTO.[(hl perHCTpaIIHH BHHT0Bh1X .[(HCJIOKal(HM. 

3. HaiiTH .[(JIHHhl BOJIH OTCeqKH rrepBbIX 5 rrorrepel'.JHhIX MO.[( pacrrpOCTPaHeHH5I 

ITJiaHapHoro BOJIHOBO,[(a TOJIIIIHHOM d = 2 MKM C H,[(eaJibHhIMH MeTaJIJIHl'.JeCKHMH 3epKanaMH. 

HaiiTH 3aBHCHMOCTH cpa30BOM H rpyrrrroBOM CKOpOCTeii pacrrpocTpaHeHH5I rrepBoIX 5 

rrorrepeqHI,IX MO.[( OT .[(JIHHhl BOJIHhl. IlpH KaKo:ii .[(JIHHe BOJIHhl cpa30Ba5I CKOpOCTh 2-oii MO.[(hl 

COBrra,n:aeT c cpa30BOM CKOpOCThlO 1-oii ( OCHOBHOM) MO.Uhl c ,UJIHHOM BOJIHhl "A= 1500 HM? 

IlpocTpaHCTBO Me)I(.[(y 3epKaJiaMH - BaKyyM. 

3aBe/1YIOII(Hii OT/(enenneM 3KCnepuMeHTanbHOii H Te, .. e:fnqecKOM cpH3HKH, . 

rrpocpeccop 1r/ E.I1. Ca.[(OBHHKOB 



I'ocyoapcmeeHHblU '3K3aMeH no pu3uKe 
<PU3U'-leCKUU paKyllbmem MI'Y UMeHU MB. JlOMOHOC06a 

Hanpa6!leHue 03.04.02 "<Pu3uKa", Ma2ucmepcKafl npo2paMMa 
"OnmuKa, cneKmpOCKOnUfl, qJU3UKa Jla3epH020 U CUHXpompOHH020 U3Jly'-leHU5l" 

JiuJieT .NI, 5 
1. CBOHCTBa ycTOH'l{llBJ,IX ll HeycTOH'l{llBbIX onTHqeCKHX pe3oHaTOp0B. KoJibIJ;eBhie 

pe30HaTOp.F,I. 

2. CBeTO)];HO)];bl B BOJIOKOHHOH onTHKe ll CHCTeMax CB5I3ll. Coe,n:HHeHHe CBeTO,n:Ho,n:a C 

OnTH'l{eCKHM BOJIOKHOM npH nOMOJUH JIHH3. EecnpOBO)];Hbie onTH'l{eCKHe CHCTeMbl CB5I3ll. f Jla3-

)];HarpaMMa. 

3. HaHTH 'llllCJIO OTJlll'l{HJ,IX OT HYJIJI KOMnOHeHT aMnJIHTY)];J,I HeMarHHTHOI'O 

pe30HaHCHOro )];HIIOJIIr)];IIIIOJlbHOrO pacce5IHII5I peHTreHOBCKOro II3JiyqeHII5I )];J15I aTOMa, 

OKpy)KeHJie KOTOporo HMeeT CHMMeTpmo 4m. 

3aBe,n:yIOIUHH OT,n:eJieHHeM 3KCnepHMeHTaJibHOH ll TeopeTli'l{qC OH <pli3IiKli, 

npocpeccop . EJiI. Ca,n:oBHHKOB 
t) . ~ 

I'ocyoapcmeeHHblU '3K3aMeH no pu3uKe 
<Pu3u'-lecKuu paK)lllbmem MI'Y UMeHu MB. JloMoHocoea 

Hanpae!leHue 03.04.02 "<Pu3uKa", Ma2ucmepcKafl npo2paMMa 
"OnmuKa, cneKmpOCKOnUfl, qJU3UKa Jla3epH020 U CUHXpompOHH020 U3Jly'-leHUfl 11 

JiuJieT .M, 6 
1. HeJIHHeMHaJI rron5Ipli3a1(Ii5I B cpe.n:e c Ky6w:rnon HenHHeMHOCThIO. CaMoBo3,n:encrnHe 

CBeTa. 

2 . .D:HHaMH'l{eCKlie xapaKTepHCTliKli CBeTO)];liO)];OB. BpeMJI HapaCTaHii5I Ii crra,n:a ClffHaJIOB, 

qacTOTa no ypoBHIO 3 .n:E H nonoca rrponycKaHH5I B TeOpHH JIHHeHHbIX u:enen. BpeMJI 

HapaCTaHii5I Ii crra,n:a OIITli'l{eCKOro CllfHaJia rrpli 6onbIIIOH Ii MaJIOH eMKOCTli CBeTO)];liO)];OB. 

Yxo.n: HOCHTenen H3 aKTliBHOH o6naCTH. BpeMJI )l(Ii3HH HOCHTeJieM Ii qacTOTa no ypoBHIO 3 ,n:E. 

3. IfanyqeHHe rrpe,n:CTaBJ15IeT co6on Ha6op 60JibIIIOro 'l{liCJia uyroB BOJIH, HMeIOIUHX BH,n:: 

E(t) = Eo sin(av + rp/2). HaqaJibHaJI cpa3a rp pacnpe,n:eJieHa paBHOMepHO Ha 0Tpe3Ke [0,2nJ 

HaMTH crreKTp MOIUHOCTli Ii3JiyqeHH5I. 

3aBe,n:yIOIUHH OT,n:eneHHeM 3KCnepHMeHTaJibHOH Ii TeopeT$. q CKOH q>H3HKH, 

npocpeccop . .·· V - EJ1. Ca,n:oBHHKOB 

I, TJ 



------------------------------·---

I'ocyoapcmee1111biu 3K3aAteH no pu3uKe 
<Pu3U1leCKUU cjJaKy!lbmem MI'Y UMeHU MB. JlOMOHOCOBa 

Hanpa6!le11ue 03.04.02 "<Pu3uKa", Ma2ucmepcKaR npo2paMMa 
"OnmuKa, cneKmpocKonUJl, pu3uKa !la3ep11020 u cu11xpompo1111020 U3!ly1leHUJl" 

JiHJieT.N'!! 7 
1. Bmrnmre TeMnepaTypu aKTHBHOH o6JiaCTH noJiynpoBO,[(HHKOBOro KpHCTaJIJia Ha 

cneKTpaJihHhie xapaKTepHCTHKH CBeTO,[(HO,[(a. 3aBHCHMOCTh ,[(JIHHhl BOJIHhl n MaKCHMyMe 

cneKTpa 0:3nyqeH0:a 0: ero noJio)KeHH5I OT TeMnepaTyp1,1 p-n nepexo.n:a. Onpe.n:eneH0:e 

TeMnepaTypnl HOCHTeJieii no HaKJIOHY crreKTpaJihHOH xapaKTepHCTHKH n o6naCTH BhICOKHX 

3Heprnii. 

2. <1>opM0:p0BaH0:e crreKJI-IIOJieii rrpH B3aHMO,[(eHCTBHH CBeTa C .n:mpcpy3HhIMH 061,eKTaMH. 

<l>0:3:aqecKM rrp0:po.n:a crreKJIOB 0: 0:x pa3Mep1,1. CrreKJI-RHTepcpepoMerp:aa. 

3. qeMy panHa KorepeHTHM ,[(JIHHa reHepau;0:0: BTOpoii rapMOHHKH H3JI~eHH5I 

py6HH0BOro Jia3epa C ,[(JIHHOH BOJIHhl 694,3 HM B HeJIRHeHHOH cpe.n:e C IIOKa3aTeJI5IMH 

rrpeJIOMJieHH5I, paBHhIMH 1,584 Ha ,[(JIHHe BOJIHhl 347,2 HM 0: 1,562 Ha ,[(JIHHe BOJIHbl OCHOBHOro 

H3JI~eHH5I? tr· . 
3ane.n:yIOm:Hii OT,[(eJieHHeM 3KCIIepHMeHTaJihHOH H TeopeT. . '. ii <pH3HKH, 

rrpocpeccop .· / ' E.I1. Ca,[(OBHHKOB 
I/ 

I'ocyoapcmee1111biu 3K3aMe11 no c/Ju3uKe 
<Pu3U1lecKuii paKy!lbmem MI'Y UMe11u MB. Jl0Mo11ocoea 

Hanpa6!le11ue 03.04.02 "<Pu3uKa", Ma2ucmepcKaR npo2paMMa 
"OnmuKa, cneKmpocKonuR, qJU3UKa Jla3ep11020 u cu11xpompo1111020 U3!ly1leHUJl" 

JiHJieT .N'!! 8 
1. ,[(0:cppaKIJ;HOHHhie OIIT0:qecK0:e 3JieMeHThl. I1cnoJib30BaHHe npHHIJ;HIIOB a.n:arrTHBHOH 

OIITHKH rrpH cpoKycnpoBKe H3JiyqeHH5I. 

2. IlpHHIJ;HII pa60Thl H CTpyKTypa BOJIOKOHHO-OIITHqecKHX CRCTeM CB5I3H. IlpHHIJ;HIIhl 

yneJIHqeHH5I CKOpOCTH rrepe.n:aqn HH<pOpMa.QHH: BpeMeHHOe H crreKTpaJihHOe 

MYJih THIIJieKCHpOBaHHe. 

3. On;eHHTh, BO CKOJihKO pa3 aMIIJIHTy.n:a MarHHTHOro Hepe3oHaHCHOro pacce5IHH5I 

CHHXpOTpOHHOro H3JiyqeHH5I ,[(JI5I 3HeprmI 10 K3B OTJIHqaeTC5I OT aTOMHOH aMIIJIHTY.[(hl 

pacceaH0:a. 

3ane.n:yIOm:Hii OT,[(eJieHHeM 3KCIIepHMeHTaJihHOH H Teop~T~qec_KOH <pH3HKH, 

rrpocpeccop h/ E.I1. Ca.n:oBHHKOB 

//X 



I'ocyoapcm6eH1-tbzu 3K3GMeH no </Ju3uKe 
<!Ju3u1.Jec1<uu <paKy!lbmem MI'Y UMeHu MB. JloMOHOC06a 

Hanpa6JleHue 03.04.02 fl<fJu3uKafl, MazucmepcKaR npo2pOMMa 
"OnmuKa, cneKmpOCKOnUR, <pU3UKa JIG3epH020 U CUHXpompOHH020 U3Jlyl./eHUR fl 

JiHJieT.N'!! 9 
1. Mo,n;hI CB06o.n;Horo rrpocTpaHCTBa. I1apa60JIHqecKoe rrpH6JimKeHHe. CBOHCTBa 

OCHOBHOH MO)];bl H MO)]; BbICIDHX rrop5I)];K0B. 

2. BhIHy)K.n;eHHoe KOMfornau;HoHHoe pacceHHHe (BKP) B cpe.n;ax c Ky6:0:qHoil 

HeJIHHeilHOCTbIO. ITopor B036y)K.n;eHH5I BKP. CTOKCOBhI H aHTHCTOKCOBbI KOMIIOHeHTbI BKP. 

3. MHHMaH qaCTb )];H3JieKTpHqecKOH rrpoHHU:aeMOCTH MO)];eJibHOH CHCTeMbI £ 2 (nm) 
paBHa HYJII0 Be3.n;e, KpoMe o6JiaCTH 3Heprn:u <pOTOHOB OT 4 .n;o 8 3B, B KOTOpOH £ 2 (nm)= 2. 
HaiiTH K03<pqmu;HeHT rrpeJIOMJieHH5I CHCTeMbI B .n;aneKOH HH<ppaKpaCHOH o6naCTH. 

3aae,D:j'IOII(Hli OT,z:i:eneHHeM 3KCIIepHMeHTaJibHOH H Teopj,reT CKOlf<pH3HKH, 

rrpo<peccop . · ,f E.H. Ca.n;oaHHKOB 
I • 

I'ocyoapcm6eHHbzu 3K3GMeH no <pU3UKe 
<!Ju3u1.1,ec1<uu <paKy!lbmem MI'Y UMeHu MB. Jlo.MoHoco6a 

Hanpa6JleHue 03. 04. 02 fl<!Ju3u1<a 11
, Ma2ucmepc1<Cl5l npo2pOM.Ma 

"OnmuKa, cne1<mpoc1<onUR, <pU3UKa !la3epH020 u cuHxpompoHH020 U3!ly1.JeHUR fl 
JiHJieT .N'!! 10 

1. MeTO)];bI JIHHeHHOro H Kpyroaoro peHTreHOBCKOfO )];HXpOH3Ma H HX rrpHMeHeHHe )];J15I 

Hccne.n;oaaHH5I MarHHTHbIX CTPYKTYP· 
2. BpeMeHHaH H rrpocTpaHCTBeHHaH KOrepeHTHOCTH. KoMrrJieKCHaH CTeIIeHb 

KorepeHTHOCTH CBeTa. TeopeMa BaH I.J;HrrepTa-I.J;epHHKe. 3Be3)];HbIH HHTep<pepoMeTp 

MaiiKeJibCOHa. 

3. InP - rrp5IM030HHhiii rronyrrpoao,n;HHK. Ero nmpHHa 3arrpemeHHOii 30HbI rrpH 

KOMHaTHOH TeMrrepaType COCTaBJI5IeT 1,35 3B. Ko3<p<pHll;HeHT rrornomeHH5I rrpH 775 HM paBeH 

3,5x106 M-1. PaccqHTaHTe rrporrycKaHHe IIJIOCKOIIapanneJibHOro o6pa3u;a TOJIII(HHOH 1 MKM Ha 

)];JIHHe BOJIHbI 620 HM, OTpa)KeHHeM MO)KHQ rrpette6peqb (rrpocBeTJI5IIOII(ee IIOKpbITHe c o6eHX 

CTopoH). 

3aae.n;yIOI1(HH OT.D:eJieHHeM 3KCIIepHMeHTaJibHOH H Teope~ ... eCK~¢H3HKH, 

rrpo<peccop /7/ EJ1. Ca.n;oBHHKOB 



I'ocyoapcm6e111-tblU 'JK3GMe11 no rpu3uKe 
<PU3uttecKuu rpaKy!lbmem MI'Y UMe11u MB. JloM011oco6a 

Hanpa6Jle11ue 03. 04. 02 "<Pu3uKa", Ma2UcmepcKaJt npo2pGMMa 
"OnmuKa, cneKmpocKonUJl, rjJu3uKa Jla3ep1-1020 u cu1-1xpompo1-111020 U3!lytte1-1uJt" 

liHJICT .M! 11 
1. Tpe6yeM0Iii OSNR rrpHeMo-rrepe.naroIIIeii c.HcTeMoI. MeTO.UHKa mMepemnr 

rpe6yeMoro OSNR rrpHeMo-rrepe.naroIIIeii CHCTeMoI. )];a.rroHOCTo pa60T0I o,nHorrponeTHOH H 
MHororrponeTHOH JIHHHH CBSI3H B JIHHeHHOM pe)KHMe. 

2. CTaTHCTHKa c):>oTOOTcqeTOB B cnyqaiiHOM CBeTOBOM none. <l>yHKU:HSI pacrrpe.ueneHHSI 
c):>omoTcqeTOB. <l>opMyna MaH,nensr. 

3.0rrpe,neJIHTI, arrepTypy CBeTO,UHO,Ua rrpH BBO,Ue ero H3JiyqeHHSI B OIITOBOJIOKHO rrpH 
IIOMOIIIH JIHH3bl. )];HaMeTp KpyroBOH mnyqaTeJioHOH o6naCTH CBeTO,UHO,Ua paBeH D = 20 MKM, 
q.HCJIOBaSI arrepTypa KBapn:eBoro OIITOBOJIOKHa paBHa NA = 0,2, ,UHaMeTp cep.un:eBHHbl 
OIITOBOJIOKHa I = 62,5 MKM. On:eHHTb MOIIIHOCTh mnyqeHHSI, BBO,UHMOfO B OIITOBOJIOKHO, eCJIH 
MOIIIHOCTI, CBeTO,UHO,Ua paBHa P = 1 MBT. 

3aBe.UYIOIIIHH OT,UeJieHHeM 3KCrrepHMeHTa.JlbHOH H Teope~ qimHKH, 
rrpoc):>eccop ft(! E.H. Ca,noBHHKOB 

I'ocyoapcm6e1-11-1biu 'JK3GMe1-1 no rpu3uKe 
<PU3uttecKuu rpaKy!lbmem MI'Y UMe1-tu MB. Jl0Mo1-toco6a 

Hanpa6Jle1-1ue 03. 04. 02 "<Pu3uKa", Ma2ucmepcKaJl npo2pGMMa 
"OnmuKa, cneKmpocKonuR, rjJu3uKa !la3ep11020 u cu1-1xpompo1-111020 U3!lytteHUJl" 

JiHJICT .N'!! 12 
1. Oco6eHHOCTH pacrrpocTpaHeHHSI CBeTa B KpyrnoIX BOJIOKOHHbIX CBeTOBO,UaX B 

JIHHeHHOM pe)KHMe. 
2. )];eTepMHHHpOBaHHblH xaoc B OIITHqecKHX CHCTeMax. ITpHpo,na ,neTepMHHHpoBaHHOro 

xaoca H MeTO,UbI ero OIIHCaHHSI. CTpaHHble arrpaKTOpoI. 
3. JlHHHSI IIOrJIOIIIeHHSI .uec):>eKTa B KpHCTa.JIJie rrpH KOMHaTHOH TeMrrepaType HMeeT 

rayccoBy c):>opMy C nrnpHHOH Ha IIOJIYBl>ICOTe 0,3 3B. KaKyro IIIHpHHY 6y,neT HMeTo JIHHHSI 
nornoIIIeHHSI Toro )Ke ,necpeKrn npH TeMnepaType 300°C, ecnH 3HeprHsr npo,noJioHoro 
OilT.HqecKOfO cpoHoHa 10 M3B? 

3aBe,UyIOIIIHH OT,UeJieHHeM 3KCrrepHMeHTa.JlbHOH H Teo~oii cpH3HKH, 
nprnj,eccop )i<! 6.11. Ca,110BHHKOB 

~-·"----



I'ocyoapcmeeHHblU 31<.3CUWeH no rpu3uKe 
<Pu3Ul/ecKuu rpaKy!lbmem MI'Y UMeHu MB. JloMOHocoea 

Hanpae!leHue 03. 04. 02 "<l>u3uKa", MazucmepcKafl npo2paMMa 
"OnmuKa, cneKmpOCKOnUfl, qJU3UKa JlG3epH020 U CUHXpompOHH020 U3!lyl/eHUfl 11 

liuJieT .N'!! 13 
1. B MeTO,ne q>OT03JieKTpOHHOH crreKTpOCKOITHH, qTo Il03BOJ1HIOT HCCJie,noBaTI, CIS 

(Constant Initial State) l:I CFS (Constant Final State) crreKTpb1? KaKHe l:ICToqHHKH 
B036y)I(,neHHH Heo6xo,nHMbl ,l(JIH pearrH3a1(l:IH 3THX MeTO,l(HK? 

2. Oco6eHHOCTl:I B036~,neHl:IH HeJIHHeHHbIX 3<p<peKT0B B BOJIOKOHHbIX CBeTOBo,nax. 

3. KaKOBa rroporoBM HHTeHCl:IBHOCTb Irrop Jia3epHoro rryqKa ,nmi: B036y)I(,neHHH rrepBOH 

CTOKCOBOH KOMITOHeHTbl BbIHY)I(.l(eHHOro KOM6HHa1(HOHHOfO paccesi:HHH B )I(H,l(KOM a30Te 

(y.n;eJibHbIH K03<p<pl:I1(HeHT ycHrreHl:I.sI BKP b = 0,02 MBT·1·cM) rrpH .n;rrHHe HeJIHHeiiHoii cpe.n;1:,1 
1 = 5 CM. 

3aBe.n;yIOl1(l:IH OT,l(eJieHHeM 3KCrrepHMeHTa.TlbHOH H TeopeTHiecKOH <pl:I3l:IKl:I, 

rrpo<j,eccop ,;r-,- . E.M. Ca.z(OBHHKOB 

I'ocyoapcmeeHHblU 3K3CUWeH no </Ju3uKe 
<Pu3utJecKuu rpaKy!lbmem MI'Y UMeHu MB. JloMOHocoea 

Hanpae!leHue 03. 04. 02 "<Pu3uKa", MazucmepcKafl npozpcuwMa 
"OnmuKa, cneKmpocKonUfl, rpu3uKa !la3epH020 u cuHxpompoHH020 U3!lytJeHUfl" 

JiHJieT .N'!! 14 
1. ,[(e<peKTbl B rnep,nbIX Terrax. CrreKTPbI rrorrromeHHH H JIIOMl:IHeC1(eH1(HH c yqeTOM 

3JleKTpOH-q>OHOHHOro B3aHMOL(eHCTBHH. 

2. KaKl:Ie rrpo[(eCCbl orrpe.n;eJIHIOT CBeTOBbIXOL( C[(HHTl:IJIJIHTOpa rrpH 
BbICOK03HepreTHqecKOM B036y)I(,neHHH? 

3. HaiiTH urnpHHY rrorrocbI rrporrycKaHl:IH cBeTO.n;Ho.n;a L\f = fa ,nE. Cql:ITaTb, qTO 

IHiED(2nf~)I = !, Trtse, = "Tfall = ln(9)T = 2,2T 
2 • 

Orrpe.n;enl:ITb rronocy rrporrycKaHHH CBeTO.n;Ho.n;a co BpeMeHeM HapacrnHHH cHrnarra 

"Crise= 1175 HC. 

3aBe.n;yIOl1(HH OTL(eJieHl:IeM 3KCrrepHMeHTa.TlbHOH H Teope~KOH q>H3HKH, 

rrpo<peccop fi/ E.H. Ca.n;oBHHKOB 



I'ocyoapcmeeHHblU 3K3ClMeH no pu3uKe 
<l>u3utJecKuu paKy!lbmem MI'Y UMeHu MB. JloMoHocoea 

Hanpae!leHue 03.04.02 "<l>u3UKa", MazucmepcKaR npo2paMMa 
"OnmuKa, cneKmpocKonUR, pu3uKa !la3epH020 u cuHxpompoHH020 U3!lytJeHUR" 

JiHJICT .N'!! 15 
1. PacceHHJ:Ie peHTreHOBCKoro H3Jiyqemrn CB060,IJ.HbIM 3JieKTpOHOM, aTOMOM. ATOMHbIH 

H CTPYKTYPHbIH <paKTopbr. 

2. IlpHHI(HII pa60TbI If CTPYKTypa BOJIOKOHHO-OIITifqecKHX Ge 2p312 Ge 3d 

ClICTeM CBH3II. IlpIIHI(IIIIbI yBeJII1qeHHH CKOpOCTII rrepe,II.aqII 

IIH<popMaI(IIII: BpeMeHHOe II crreKTpaJibHOe 

MYJibTI1IIJieKCI1p0BaHI1e. 

3.Ha pIICYHKe rrpe,II.CTaBJieH <pOT03JieKTpOHHbIH crreKTP 

repMaHIIH, Ha IIOBepxHOCTH KOToporo o6pa30BaJiaCb IIJieHKa 

Geo. 06oHCHHTe, rroqeMy COOTHOIIIeHile IIIIKOB, 

COOTBeTCTB)'lOIUHX GeQ II Ge2+, pa3JIIfqaeTCH ,IJ.JIH 2p If 3d IIIIKOB. 1224 1220 1216 34 30 

3aBe,IJ.yIOIUIIH OT,IJ.eJieHileM 3KCIIepI1MeHTaJibHOH If~· . CKOH <pM3IIKH, 

rrpo<peccop / E.I1. Ca,IJ.OBHIIKOB 
l 
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