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Ol lTAKe M K B ~ H T O B O ~ ~  W H @ O P M ~ T U I C ~  ", n p e , Q c ~ a ~ i l e ~ ~ O f i  H a  COMCKaHMe y Y e ~ 0 f i  C T e n e H M  A O K T O p a  

@ M ~ M K O - M ~ T ~ M ~ T M Y ~ C K U X  H a y K  no C J I e ~ M a n b H O C T M  01.04.05. - OnTMKa.  

n p e n c ~ a 3 a ~ ~ e ,  a s a ~ e ~  M ~ K C ~ ~ P M M ~ H T ~ ~ ~ H ~ R  p e a n ~ 3 a ~ ~ ~  C O C T O R H M ~ ~  c B e T a  c 
H ~ K ~ ~ C C M Y ~ C K O ~ ~  C T ~ T M C T M K O ~ ~  - C X a T O r O  M n e P e n Y T a H H O r 0  - CAeJIaJIki er0 O ~ % ~ K T O M  n P M C T a n b H O r O  

BHMMaHMR B CBR3M C @ Y H A ~ M ~ H T ~ J I ~ H ~ I M M  n p 0 6 J I e M a ~ M  K B ~ H T O B O ~ ~  @ M ~ M K M ,  H a n p M M e p ,  B CBR3M C 

BOJIPOCOM 0 H e n O K a n  bHOCTU K B ~ H T O B O ~ ~  TeOPMM MJlM npo6ne~ofi M ~ M ~ P ~ H M ~ .  ~ O M M M O  3 T O r 0 ,  

M C n O n b 3 0 B a H M e  H e K n a C C M Y e C K O r O  C B e T a  O T K P b l n O  UIMPOKMe BO3MOXHOCTM B TaKMX HOBbIX 

O ~ J I ~ C T X X ,  K a K  KBaHTOBaR K p M n ~ o r p a @ M R ,  T e J l e n O p T a ~ M R  KBaHTOBbIX C O C T O I I H M ~ ~ ,  n p e s M 3 M O H H a R  

KBaHTOBaR MeTpOJIOrMR,  H O B b I e  MeTOAbl  n e p e A a Y M ,  X p a H e H M R  M 0 6 p a 6 0 T K M  MH@OPM~YMM. 

T ~ X H O J I O T M Y ~ C K M ~  n e p C n e K T M B b 1  pa3BMTMR 3TMX H a n p a ~ n e ~ k i f i  C Y w e C T B e H H b I M  06pa30~ 3aBMCRT O T  

K a Y e C T B a  M C n O J I b 3 y e M b l X  B HMX MCTOYHMKOB M3JIYYeHMR. no 3~0fi I lpMYMHe 6 0 f l b U I O e  YMCnO 

HaYYHbIX rpynn BO BCeM M M p e  3 a H R T O  nOMCKOM M a H a n M 3 0 M  H a M 6 0 n e e  ~ @ @ ~ K T M B H ~ ~ X  1.1 H a A e X H b I X  

@ H ~ H Y ~ C K H X  MeXaHM3MOB, C ~ O C O ~ H ~ ~ X  C T a T b  O C H O B O ~ ~  COOTBeTCTBYtOlQMX YCTPO~~CTB. Oco6oe 
BHMMaHMe YAeJIReTCR p a 3 p a 6 0 ~ K e  MCTOqHMKOB MHOrOMOAOBOrO HeKnaCCMYeCKOrO C B e T a ,  YTO 

CBR3aHO C e T 0  3 H a Y M T e n b H b I M M  n p e M M y q e C T B a M M  B K B ~ H T O B O - M H @ O P M ~ ~ M O H H ~ I X  ITPMJIOXBHMRX. 

Ewe 0 ~ ~ 0 f i  B ~ H C H O ~ ~  3a f l aYef i ,  p e U l e H M e  K O T O P O ~ ~  H C O ~ X O A A M O  AJIR ~ @ @ ~ K T M B H O T O  

n p M M e H e H M R  YHMKaJIbHbIX K O P p e l l R ~ M O H H b l X  CBOGCTB HeKJIaCCMYeCKOrO M3JIYYeHHR, O C O ~ ~ H H O  

UlMpOKOnOJIOCHOrO, RBflReTCR 3 a A a Y a  nOMCKa a A e K B a T H b l X  KBaHTOBbIX a I I rOPMTMOB,  n p M  KOTOPbIX 

er0 KBaHTOBbIe  CTaTMCTMYeCKMe C B O ~ ~ C T B ~  MCnOJIb30BaJIMCb 6 6 1  B M ~ K C B M ~ ~ ~ H O ~ ~  C T e n e H M .  

H ~ K O H ~ U ,  LUMpOKOe P a C n p O C T p a H e H M e  KBaHTOBblX M H @ O P M ~ ~ M O H H ~ I X  T ~ X H O J I O T M ~ ~  H e B O S M O X H O  6e3 
C03AaHMR R g e e K  K B ~ H T O B O ~ ~  naMRTM.  T ~ K M ~  I I r e f i ~ M  RBnReTCR K n t O Y e B b l M  3 J l e M e H T O M  AJIR nro6oG 
K B ~ H T O B O - M H @ O P M ~ ~ M O H H O ~ ~  CeTM, ~ 0 3 ~ a ~ a e M o f i  C UeJ Ib tO 3 a C e K p e Y M B a H M R  M H @ O P M ~ ~ M M ,  FIepeAaYM 

KBaHTOBblX C M r H a n O B  H a  6 0 f l b U l M e  PaCCTORHLlR RJIM n p O B e A e H M R  KBaHTOBblX ~ b 1 ~ H ~ J I e H k l f i .  

T ~ K M M  06pa30~,  A M C C e p T a u M O H H a R  pa60~a T.K). ~ O J I Y ~ ~ B O ~ ~ ,  n o c ~ ~ q e ~ ~ a ~  HCCJIeAOBaHMtO 

AHTeHCMBHblX MHOrOMOAOBblX n0nefi B C X a T O M  M n e p e n y T a H H O M  COCTORHMRX M a H a J I M 3 y  MX 

n p M M e H e H M R  K 3 a H a Y a M  K B ~ H T O B O ~ ~  MH@OPM~TAKB, RBJIReTCR H e C O M H e H H O  a~lyaJIbH0~.  B H e f i  

P a C C M O T p e H b I  B C e  B ~ X H ~ ~ ~ L L I M ~  a C n e K T b 1  A ~ H H O ~ ~  n p 0 6 J I e ~ b l  - r e H e p a u M R  TaKMX nOJIe f i ,  MX 

L l C n O n b 3 0 B a H H e  B KBaHTOBblX A H @ O P M ~ ~ A O H H ~ I X  K a H a J I a X  M C O X p a H e H M e  COCTORHM~~ 

MHOrOMOAOBOTO M3nYYeHMR C H ~ K ~ ~ C C H Y ~ C K O ~  C T ~ T M C T M K O ~ ~  B R Y e g K a x  K B ~ H T O B O ~ ~  naMRTM.  

HauGonee AHTePeCHbIMW A 3HaqAMbIMA HOBbIMU pe3yJIbTaTaMA, nOJIyYeHHblMM B pa60Te, 
RBJIRtOTCR C J l e A y t O q M e :  

1. ~ O C T ~ O ~ H ~  KBaHTOBaR T e O p M R  B M K C e n a  - n O J l y n p O B O f l H M K O B O r 0  na3epa H a  KBaHTOBbIX RMaX,  

y Y a T b r B a t o q a x  n o n ~ p ~ 3 a u ~ o ~ ~ b r e  c ~ o f i c ~ ~ a  c s e T a ,  a T a m e  A B y n y q e n p e n o M n e H M e  M A M X P O M ~ M  

~ K T B B H O ~ ~  CpeAb1 .  M c c ~ ~ ~ ~ o B ~ H ~ I  CTaTMCTMYeCKMe C B O ~ ~ C T B ~  MSnYYeHMR AJIX OCHOBHbIX 

KOH@kirypaLJMfi BMKCeJIa, p e a n M 3 y e M b l X  B 3 K C J I e p M M e H T a X .  A O K a 3 a H a  BO3MOXHOCTb 

nonr rp~3aquo~~oro  C X a T M R ,  O n p e A e n e H b l  o n ~ ~ ~ a n b ~ b ~ e  y c n o B M R  ero ~ a 6 n t O ~ e ~ m .  F Io~a3a~a  



HenPMMeHMMOCTb @ ~ H O M ~ H O ~ O ~ M Y ~ C K O ~ O  nOAXOnZl n p M  TeOpeTMYeCKOM OnMCaHMM 

K O P p e n R u M O H H b J X  C B O ~ ~ C T B  C B e T a ,  M 3 n y Y a e M O r O  naHHbIMI.1 nOnYnPOBOAHMKOBbIMM n a 3 e p a M M .  

2. M c c J I ~ ~ o B ~ H ~ I  CTaTACTMYeCKMe C B O ~ ~ C T B ~  M3nYYeHMR H e B b l P O X A e H H O T O  n a p a M e T p M Y e C K O r 0  

r e H e p a T o p a  n p M  M H X ~ K ~ M M  B c M r H a n b H y m  M x o n o c T y m  M O A ~ I  cna6oro c ~ ~ x p 0 ~ ~ 3 ~ p y m u e r o  
M3nyYeHMR. ~ o K X ~ ~ H O ,  YTO n p M  He3HaYMTenbHOM n p e B b l m e H M M  n O p O r a  CMrHaJIbHaR M XOnOCTaR 

BOnHbl  OKa3bIBaWTCR n e p e n y T a H H b 1 M M .  ~ P H  3HaYMTeJlbHOM ITpeBbILueHMM OHM CTaHOBRTCR 

a M n n M T y A H 0  C X a T b l M M .  Ha OCHOBe @ O P M ~ ~ M ~ M ~  KOBaPMauMOHHbIX M a T P M l l  MCCneAOBaHbI 

KBaHTOBbIe KOppeJ IRuMM p a 3 n M Y H b l X  MOA n O n R  M C T e n e H b  K B ~ H T O B O ~ ~  YMCTOTb1 M3JIYYaeMOrO 

CBeTa .  

3. n o ~ a 3 a ~ 0 ,  YTO M3JIyYeHue  C ~ ~ I I ~ ~ C O H O B C K O ~ O  Jla3epa CO c n a 6 b 1 ~  BHerUHMM 

C k i H X P O H H 3 M P Y I O ~ M M  H O n e M  RBnReTCR a M n n u T y n H 0  C X a T b I M .  C ~ e n e ~ b  CXaTMR YBeJlMYMBaeTCR 

no M e p e  y B e n u Y e H m  perynrrpaocni HaKarKr? .  Anrr n o n H o c T b m  perynxp~ofi H a K a Y K u  3 ~ a  
C T e n e H b  3aBMCAT O T  MOUHOCTM CMHXPOHM3MPYK)uerO nOJIR. ~ O J I Y Y ~ H ~ I  OrPaHMYeHMR H a  3TY 

MOUIHOCT~, n p M  K O T O P ~ I X  C M H X P O H M ~ M P Y W J . ~ ~ ~  ~ s n y r e ~ ~ e  H e  pa3pyurae-r c x a T M x .  

4. ~ O C T ~ O ~ H ~  M O n e n b  n M K C e n b H O r 0  MCTOYHMKa, COCTORUIerO M3 6 0 J I b ~ 0 I - 0  YMCna TOYeYHblX 

MCT09HMKOB C X a T O T O  CBeTa .  M C C ~ ~ A O B ~ H M ~  K O P P e n R ~ M O H H b I X  C B O ~ C T B  M3JJYYeHMR T a K O r O  

MCTOYHMKa n O K a 3 a J I 0 ,  YTO O H 0  HBJIR€'TCR C X a T b I M  H e  T O n b K O  BO B p e M e H M ,  HO M B n p O C T p a H C T B e .  

C ~ ~ K T P  CXaTMR 3aBMCMT O T  YMCna  TOqeYHbIX MCTOYHMKOB. A n r i  a H a J I M 3 a  n p O C T p a H C T B e H H O r 0  

CXaTMR n p e A n O X e H a  HOBaR M 3 M e p M T e n b H a R  npouenypa, n O 3 B O J l R W ~ a R  M3MePRTb p a 3 n M Y H b I e  

K B a n p a T y p H b l e  KOMnOHeHTbI  C B e T a  6e3 MCnOnb30BaHMR M 3 n y r e H M R  r e T e p O n M H a .  

5. 0 6 0 6 q e ~ ~ e  n p O T O K O n a  KBaHTOBOrO nJTOTHOr0 KOnMpOBaHMR H a  ~ J l y ~ a f i  n P O C T p a H C T B e H H 0  

MHOrOMOAOBOrO C B e T a  n O K a 3 a n 0 ,  YTO MCnOJIb30BaHMe T a K O r O  C B e T a  n 0 3 B O n R e T  C Y w e C T B e H H O  

YBenMYMTb I l p O n y C K H y W  C ~ O C O ~ H O C T ~  KBaHTOBbIX K a H a n O B  CBR3M. M H @ O P M ~ ~ M O H H ~ R  eMKOCTb 

KBaHTOBOrO K a H a n a ,  B O n p e K M  OXMAaHMRM, M O X e T  n p e B b l u l a T b  eMKOCTU KnaCCMYeCKMX K a H a n O B  

6onee Y e M  B flea pa3a. ~ ~ o ~ H ~ J I M ~ M ~ o B ~ H ~  B 0 3 M O X H O C T b  OnTMMM3auMM TaKMX K a H a n O B  B 

3aBMCMMOCTM O T  COOTHOUeHMR ~ P O C T P ~ H C T B ~ H H O ~ ~  nnOTHOCTM 3 n e M e H T O B  I l e p e A a B a e M O r O  

M 3 0 6 p a ~ e ~ M R  M ~ I l e ~ ~ p a J I b ~ o f i  nOnOCb1 CXaTMR C B e T a  H a  BXOAe K a H a n a .  

6. D O K ~ ~ ~ H O ,  YTO MHOrOMOAOBOe COCTORHMe C B e T a  M O X e T  6 b 1 ~ b  T e n e ~ O P T M p O B a H O  C BePHOCTbIO 

n p e ~ b ~ u r a m q e f i  ~ n a c c ~ q e c ~ ~ f i  npenen n n R  ~axnofi M O A ~ ~ .  

7. I S p e n J I o ~ e ~ a  M H p O a H a n M 3 k i p O B a H a  MOAeJlb L U M ~ O K O ~ O ~ O C H O ~ ~  K B ~ H T O B O ~ ~  IIaMRTM, 

n 0 3 ~ 0 n R 1 o q e f i  C O X P a H R T b  KOPOTKHe MMI1YJIbCb1, AJIMTenbHOCTb KOTOPblX 3HaYMTeJIbHO MeHbLUe 

X a p a K T e p H b I X  B p e M e H  XU3HI.I B O ~ ~ ~ X A ~ H H ~ I X  C O C T O R H M ~ ~  pa6oswx aTOMOB. ~ I o K ~ ~ ~ H o ,  YTO 

~ @ @ ~ K T H B H O C T ~  UaMRTM M O X e T  6 b 1 ~ b  Y B e n M Y e H a  n p M  MCnOnb3OBaHMM ((06pa~~ofi)) reOMeTpMM 

CYMTbIBaHMR, a T a K X e  n p M  COrnaCOBaHMM O ~ T M Y ~ C K O ~ ~  T O J I u M H b I  M c ~ o J I ~ ~ ~ ~ M o ~ ~  C p e A b l  C 

A n M T e n b H O C T b m  3 a n M C b J B a e M O r O  MMnj 'nbCa.  H p M  3TOM O n T M M a J I b H b I e  YCnOBMR COXpaHeHMR 

K O P p e n R 4 M O H H b l X  C B O ~ ~ C T B  C B e T a  MOrYT H e  C O B J I a n a T b  C YCnOBMRMM ~ a M 6 0 n b m e f i  

~ $ $ ~ K T M B H O C T M  COXPaHeHMR YMCJIa $ 0 ~ 0 ~ 0 ~ .  



TeOpe~llqec~aR 3HaYMMOCTb. n 0 J I y Y e ~ ~ b l e  B AMCCepTauMM TeOpeTMYeCKMe p e 3 y J l b T a T b 1  

BHOCRT ~ a ~ ~ b ~ f i  B K n a A  B n o H M M a H M e  @ M ~ M K H  npouecca r e ~ e p a q ~ ~ ,  nepenaw M x p a H e H a x  

MHOrOMOAOBOrO MHTeHCMBHOrO M3JlYYeHMH C H ~ K ~ ~ C C M Y ~ C K O ~ ~  C T ~ T M C T M K O ~ ~  A HBSIRmTCH 

HeCOMHeHHblM CTMMYJIOM A n R  ~ a i l b ~ e f i I U M ~  3 K C n e p M M e H T a n b H b l X  M C C J I ~ A O B ~ H M ~  B  TOE O ~ J I ~ C T ~ I .  

B pa6o~e  n O C T p O e H 0  HeCKOnbKO TeOpeTMYeCKMX ~0nenefi HOBbIX ACTOYHMKOB 

UIMPOKOnOJIOCHOrO M3JIyYeHHR C HeKnaCCMYeCKMMM C B O ~ ~ C T B ~ M M .  0 ~ 0 6 0  C J I e A y e T  OTMeTMTb 

I lOnHOCTbM KBaHTOBYH) M O A e n b  nOJIynpOBOAHMKOBOr0  na3epa H a  KBaHTOBblX RMaX. B 3~0fi  MOAenM 

Y A a n O C b  YYeCTb T a K H e  C y u e C T B e H H b l e  n n R  OnMCaHMR 3 @ @ e ~ ~ b l ,  KaK , Q B o ~ ~ H o ~  n y Y e l l p e J I O M n e H M e  

AMXPOM3M ~ K T M B H O ~ ~  C p e A b l .  Ha OCHOBe a H a n M 3 a  3 K C n e p M M e H T a n b H b I X  A a H H b I X  c @ o ~ M ~ J I M ~ o B ~ H  

PHA n p u 6 n ~ x e ~ ~ f i ,  n O 3 B O n R m ~ M X  C Y q e C T B e H H O  YnPOCTMTb P a C C M O T p e H M e  J4 n O n y Y M T b  

a H a n M T w e c K u e  p e l u e H M r r  nnrr K o p p e n t l u M o H H b l x  G Y H K U M ~ ~  nonefi. n p ~  3TOM 661~10 ~ o ~ a s a ~ o ,  YTO 

0 6 b l Y ~ 0  M C n O n b 3 y e M b l e  @ ~ H O M ~ H O J I O T M Y ~ C K M ~  MOAeJIM H e K O P P e K T H O  OnMCblBafOT CTaTMCTMYeCKMe 

C B O ~ ~ C T B ~  T a K O r O  na3epa. ~ ~ ~ A C T ~ B ~ R ~ T C H  B a X H b l M  ~ F I ~ o ~ M ~ o B ~ H M ~  TeXHMKM MOA ~ M M A T ~  AJIH 

a H a n M 3 a  O n T M M a n b H b I X  y c J I 0 B M f i  COXpaHeHMH KBaHTOBblX CTaTMCTMYeCKMX C B O ~ ~ C T B  MHOrOMOAOBOrO 

CBeTa ,  a T a K X e  T ~ O ~ ~ T M Y ~ C K M ~ ~  a H a n M 3  s b 1 6 0 p a  T M n a  KOBapMal_IMOHHbIX MaTPMU n P M  a H a n M 3 e  

C B O ~ ~ C T B  MHOrOMOAOBbIX nonefi. 
IIpa~~wreclcas ~ H ~ ~ W M O C T ~  A M c c e p r a u m  o n p e A e n r r e T c r r  T e M ,  YTO B ~ e f i  A e T a n b H o  

npOaHaJ lM3MPOBaHbl  KnFOYeBble  3 n e M e H T b l  YCTPO~~CTB K B ~ H T O B O ~ ~  MH@OPM~TMKM. B p a 6 0 T e  

n p e A J I O X e H 0  HeCKOnbKO BapMaHTOB MCTOYHMKOB R P K O r O  UIMPOKOnOnOCHOrO C B e T a  C 

H ~ K ~ ~ c c M Y ~ c K o ~ ~  C T ~ T M C T M K O ~ ~ .  ~ O M M M O  npMMeHeHMR B 3 a A a Y a X  MH@OPM~TLTMKM, P a C C M a T p M B a e M b I e  

MCTOYHMKM M O r Y T  MCIIOJIb30BaTbCR M B n p e 4 k 1 3 ~ 0 ~ ~ 0 f i  M e T p O n O r M M  n p M  n p O B e A e H M M  M 3 ~ e p e H k i f i  C 

TOYHOCTbfO, n p e B b 1 I I I a f O ~ e f i  C T ~ H A ~ ~ T H ~ I ~ ~  K B ~ H T O B ~ ~ ~ ~  n p e A e J I .  

H a f i ~ e ~ H b I e  a B T O p O M  O n T M M a n b H b I e  YCJIOBMR M C n O n b 3 0 B a H M H  U I M ~ O K O l l O n O C H O r O  A3nYYeHMR 

C H ~ M ~ C C H Y ~ C K O ~ ~  C T ~ T M C T H K O ~ ~  B IIPOTOKOnaX n J I O T H O r 0  KBaHTOBOrO KOAMPOBaHMH M K B ~ H T O B O ~ ~  

T e n e n o p T a q w  n o 3 ~ o n ~ ~  0 6 e c f l e Y ~ ~ b  o n p e n e n e ~ ~ b l f i  nporpecc B ero T e x H o n o r w e c K u x  

HpHMeHeHMHX. 6 0 n b L U o e  n p a K T M Y e C K O e  3 H a Y e H M e  A n H  MCnOJIb3OBaHMR IIIMpOKOnOJlOCHOrO M 

n P O C T p a H C T B e H H 0  MHOrOMOAOBOrO HeKnaCCMYeCKOrO M3JIyYeHMH M M e e T  n p e n n o X e H ~ b 1 f i  aBTOpOM 

cnoco6 er0 AeTeKTMpOBaHMH 6e3 MCnOnb30BaHMH rOMOAMHHOr0  n p M e M  HMKa, a T a K X e  cnoco6 
COXpaHeHMH T a K O r O  M3JlyYeHMR B aTOMHblX CMCTeMaX. n0n0ca npOI lyCKaHMH n p e n J l 0 X e ~ H 0 f i  

~ 6 b 1 c ~ p o f i ) )  n a M m M  H a  Y e T b i p e  n o p n n l c a  n p e B 6 r r u a e . r  nonocy a n ~ a 6 a ~ ~ ~ e c ~ o f i  naMrrTM. 

C n e ~ y e ~  T a m e  OTMeTMTb, YTO O n p e A e n e H H a R  q a c T b  pa6o~b1, n p e ~ c ~ a ~ n e ~ ~ o f i  B 

AMCCepTaqMM, H p O B e A e H a  B TeCHOM KOHTaKTe C O A H O ~ ~  M3 B e A Y u M X  MMPOBblX 3 K C n e p M M e H T a n b H b I X  

rpynn, ~ ~ ~ O T ~ I ~ U M X  B o 6 n a c ~ ~  K B ~ H T O B O ~ ~  onTMKM - na6opa~op~efi Kacrnepa - 6poccen~ B 

n a p ~ x e .  

B pa6o~ax C ~ O J T ~ I L I M M  0 6 ' 6 e ~ o ~  M a T e p M a n a ,  TaKMX, KaK AMCCePTaUMH T . K ) . T O J I ~ ~ ~ B O F ~ ,  

O ~ ~ I ~ H O  TPYAHO M 3 6 e X a T b  HeAOCTaTKOB. B AaHHOM C n y q a e  MX KOnMYeCTBO HeBenMKO. n o  
M a r e p M a n a M  npencrasne~~ofi  p a 6 0 T b 1  MMemTcr r  cnenymwme s a ~ e s a ~ ~ ~ :  
1. n p H  TeOpeTMYeCKOM a H a n M 3 e  p a 6 0 ~ b l  BMKCena  6 b 1 n o  M C n O n b 3 O B a H O  n p u 6 n ~ ~ e ~ u e  M a n b I X  

@ n y ~ ~ y a ~ M f i .  ~ o J I ~ Y ~ H H o ~  PeLUeHMe nPMBOAUT K PaCXOAMMOCTM @ J I Y K T Y ~ U M ~ ~  O A H O ~ ~  A 3  

K B a A p a T y p H b l X  K O M n O H e H T  H3JIyYeHMH n p M  HM3KMX YaCTOTaX, YTO @ o ~ M ~ J I ~ H o  IIPOTMBOpeYMT 

CAeJ laHHOMy H ~ M ~ J I M X ~ H M I ~ .  3 ~ a Y e ~ M e  3~0fi  K B a A P a T Y P b I  H e  BnMFIeT H a  3HaYeHMH O C T a n b H b I X  M 

H a  X a p a K T e p  n p e A C K a 3 a H H b l X  ~ @ @ ~ K T o B .  O A H ~ K O  A a X e  B 3TOM C n y Y a e  6 b 1 n o  6 6 1  uenecoo6pa3~0 
npMBeCTM 6onee A e T a J I b H O e  0 6 c y X ~ e ~ M e  3 T O r O  npOTMBOpeYMH. 

2. B m a B e  2 n p M  n O C T a H O B K e  3 a A a Y M  aHOHCMpyeTCH OnMCaHMe A B y X  CXeM B 0 3 6 y ~ f l e ~ 1 . 1 ~  X O ~ O C T O ~ ~  

M ~ M r H a n b H ~ f i  MOA H e B b I P O X A e H H O T O  OJITMYeCKOrO n a p a M e T P A Y e C K O r 0  R H e p a T O p a  - 

C A M M ~ T P M Y H O ~ ~  M ~ C M M M ~ T P M Y H O ~ ~ ,  ~ P M  3TOM B OCHOBHOM T e K C T e  aCMMMeTpMYHaH C X e M a  BOBCe 



H e  p a c c M a T p M s a e T c r r ,  XOTR T a K o e  p a c c M o T p e H w e  n p e A c T a e n R e T  o n p e n e n e ~ ~ b l f i  n p a ~ ~ ~ s e c ~ u f i  
MHTepec.  

3. B m a B e  4 I l p e A n O X e H a  MOAeJlb IlMKCenbHOrO MCTOYHMKI, n 0 3 B O J I R H ) ~ e r O  n O n y Y a T b  

npOCTpaHCTBeHH0 M H O ~ O M O ~ O B ~ ~ ~ ~  H ~ K J ~ ~ c c M ~ ~ c K M ~ ~  CBeT. O A H ~ K O  B m a B e  5 n p M  O ~ C ~ X A ~ H M M  

n p e M M y ~ e C T B  ~ O A O ~ H ~ I X  MCTOYHMKOB AJlR 3 a A a Y  n n O T H O r 0  KOAHPOBaHMR OnTMYeCKMX 

~306paXe~kifi B e C b  a H a n U 3  IlPOBOAMTCR AJlR CBeTa,  I l O n y Y a e M O r O  B OrlTMYeCKOM 

n a p a M e T p w e c K o M  r e e e p a T o p e .  O C O ~ ~ H H O C T M  M n p e M M y u e c T B a  n u K c e n b H o r o  McToqHHKa H e  

p a c c M a T p w s a t o T c r r .  

4. B rnase 7 npn aaanwse npennoxe~~ofi  c x e w  K B ~ H T O B O ~ ~  n a M m M  nccnenymx y n p o u e e e a H  

M O n e n b  ~ T O M H O ~ ~  CpeAb1. B YBCTHOCTM, aTOMbI ITpeAnOJlaraloTCR TpeXYPOBHeBbIMM. 

n 0 n R p k i 3 a ~ M R  C B e T a  H e  YYMTblBaeTCR. W M p O K O n O ~ O C H O r O  M3nYYeHHR, O C O ~ ~ H H O  B C n y Y a e  

PaMaHOBCKOrO B O ~ ~ Y X A ~ H M I I  ABYX@OTOHHO~O p e 3 0 H a H C a ,  6bmo 6b1 u ( e n e c 0 0 6 p a 3 ~ 0  

PaCCMOTpeTb BJlHRHMe p e a n b H 0 f i  MHOrOypOBHeBOCTH aTOMHblX CWCTeM U ~OJlRPM3aUWOHHb1X 

s$@eKToB. 

TeOpeTMWCKMe nOnOXeHMR,  COBOKYIIHOCTb KOTOPblX MOXHO K B ~ J ~ H @ H ~ U P O B ~ T ~  KaK HOBOe 


