
f l r n c c e p ~ a q k ~ ~ ~  T.I-0. rony6e~ofi 06061qae~ pe3ynb~a~b1 T e o p e T m u e c K H x  

~ c c n e ~ o ~ a ~ ~ i i  a B T o p a  B OAHOM 113 ~ a ~ 6 o n e e  LIIHPOKHX no @ H ~ H ~ ~ C K O M Y  

COAepXaHHIo  H BaXHbIX B IIPHKJIaAHOM aCIIeKTe CeKTOPOB C O B P ~ M ~ H H O ~ ~  

@ E I ~ M Y ~ C K O ~ ~  O ~ T H K H .  B  TOM c e K T o p e  r n a B H b I e  H a n p a s n e H m  

3KCIIePHMeHTaJIbHbIX EI TeOpeTHYeCKHX E I c c J I ~ A o B ~ H H ~ ~  - IIOHCK, pa3pa60~~a EI 

OIITMMM3aL(HX HOBbIX MeTOAOB K B ~ H T O B O ~ ~  O I I T E I Y ~ C K O ~ ~  EIH@OPM~THKEI, T.e. 

~ @ @ ~ K T H B H O ~ ~  IIepeAa!IEI H H @ o ~ M ~ ~ H H  IIO OIITH9eCKEIM KaHaJIaM CBII3M. 

B ~ X H ~ I M  A n x  ycnexa B wax H a n p a s n e H H x x  o~a3asrocb @ o p ~ ~ p o s a ~ ~ e  H 

MCKIOJIb30BaHEIe EI3JIyYeHHR B " C X ~ T ~ I X "  COCTOIIHMRX (C IIOHHXeHHbIM YPOBHeM 

LLIyMOB, BKJIFoYaR KBaHTOBbIe @ J I y ~ ~ y a q l ? H ) .  n p e f l c K a 3 a ~ H e ,  TeOpeTHYeCKHe 

HCCJIeAOBaHHR H BaPMaHTbI ~ K c I I ~ ~ E I M ~ H T ~ J I ~ H O ~  peaJIH3aLJHEI TaKHX KBaHTOBbIX 

COCTOIIHEI~ 3JIeKTPOMarHEITHOTO IIOJIII ~ ~ I J I E I  H a  IIMKe IIOIIYJISIPHOCTH B 70-e EI 80-e 
rOAb1 IIPOIIIJIOTO BeKa. ~ K C ~ ~ ~ H M ~ H T ~ I  3THX JIeT ~ ~ I J I H  YCIIeLLIHbIMH, HO 

HeCTaHAaPTHbIMM H KaK ITPaBHJIO - BeCbMa TOHKHMH, CO CBeTOM MaJI0fi  

MHTeHCHBHOCTH. 

3a f l aYH o I I T H ~ ~ c K o G  K B ~ H T O B O ~ ~  HH@OPM~TMKH llpe,lJ'EdBJIRIoT HOBbIe 

T ~ ~ G O B ~ H E I X .  ~ I M ~ H H O  3TH T ~ ~ ~ O B ~ H M I I  H BblPaHCeHbI BIIOJIHe YeTKO YXe B 

I I O & ~ O ~ H O M  Ha3BaHHH TeMbI AHCCePTaqHEI, B IIOCJIeAOBaTeJIbHOCTH H3JIOXeHMII 

3aAaY M pe3yJIbTaTOB: EICTOYHHKH CBeTa C H ~ O ~ X O A I I M ~ I M ~ I  KBaHTOBO- 

CTaTHCTHYeCKMMH XaPaKTepHCTHKaMEI ( B K J I I ~ Y ~ x  IIIHPOKOnOJIOCHOCTb H 

AOCTaTOYHYIo IIOJIHYIO H CIIeKTpaJIbHyIo XPKOCT~);  OIITHMH3aQEISI YcJIoBM~~ BBOAa 

E I H @ o ~ M ~ ~ H H ,  o ~ o 6 p a ~ e ~ s c r  H COXpaHeHHII ee B npEI3HaKaX KBaHTOBOrO 

COCTORHHII a ~ o ~ a p H 0 f i  CpeAbI; ~ @ @ ~ K T H B H O C T ~  CYHTbIBaHHII ( 0 I I p e ~ e n R e ~ a ~  B 

LLIEIPOKOM CMbICJIe - B 3aBHCHMOCTH OT IIOCTaBJIeHHbIX qeJIef i ) .  

H o J I a r a I o ,  YTO CKa3aHHbIM BbIIIIe BIIOJIHe XapaKTepEI3yeTCII HeCOMHeHHaII 

aKTyaJIbHOCTb TeMbI AHCCePTaIJHH T.m. r o J I y 6 e ~ 0 6 ,  TaK Xe KaK H I'tpaKTkl9eCKasI 

HaIlpaBJIeHHOCTb IIpOBeAeHHbIX eFo KOHKPeTHbIX TeOPeTHYeCKHX H C C J I ~ A O B ~ H E I ~ ,  

I IpH 3TOM B A O C T ~ T O Y H O ~ ~  CTeIIeHH @ ~ H ~ ~ ~ M ~ H T ~ J I ~ H ~ I x  IIO @ H ~ H Y ~ C K O M Y  

CoAepXaHEIm.  

H ~ Y Y H ~ I ~  YPOBeHb EICCJIeAOBaHEIII OIIpeAeJIReTCSI CaMHM XapaKTepOM 

IIOCTaBJIeHHbIX H PeLIIeHHbIX B AHCCePTal(HH 3aAaY; O ~ O C H O B ~ H H O C T ~  H 

AOCTOBepHOCTb pe3yJIbTaTOB 0 6 e c n e Y e H b 1  B ~ I C O K O ~ ~  CTeIIeHbIo KOMIIeTeHTHOCTEI 

aBTOpa  AHCCepTaJJHH, IIPaBHJIbHbIM B ~ I ~ O P O M  COBPeMeHHbIX ~ $ & ~ K T M B H ~ I X  



B ~ o J I ~ L I I H H c T B ~  PeIIIaeMbIX B AMCCePTaqHEI 3 a A a Y  OCHOBy PaCYeTOB 

COCTaBJIIIIOT OIIePaTOPHbIe YpaBHeHMII ABIIXeHHII B KapTHHe refi3e~6ep1-a C 

BKJIEOYeHEleM JIaHXeBeHOBCKBX ( T ~ K X ~  o I I ~ ~ ~ T o ~ H ~ I x )  IIIyMOBbIX EICTOYHHKOB. B 
rJ IaBe  2, AJIX AeTaJIbHOrO aHaJIEI3a CTaTEICTMYeCKHX XaPaKTePEICTHK HSJIYYeHEIII 

n a p a M e r p m e c K o r o  r e H e p a T o p a ,  n p m e H x e T c x  T a m e  a n n a p a T  M a T p H q b I  

IIJIOTHOCTH: H ~ T P E I B H ~ U I ~ H ~ I ~ ~  I IepeXOA OT Y ~ ~ B H ~ H H G  r e f i3e~6ep ra - J I a~xe~e~a  K 

YPaBHeHEIXM AJIX M a T p H q b I  HJIOTHOCTH B P - I I ~ ~ A c T ~ B J I ~ H E ~ H  I'nay6epa, a T a K X e  W- 
@ ~ H K ~ H E I  p a c n p e A e n e H m  K B ~ ~ H B ~ ~ O I I T H O C T H  B ~ r ~ e p a .  

B K ~ X A O ~  r J I a B e  AEICCepTaqHH, COOTBeTCTBeHHO 06~~4eii IJeJIEl HCCJIeAOBaHEIX, 

IIOJIyYeHHbIe @ E I ~ H ~ ~ c K E I ~  pe3yJIbTaTbI  OqeHEIBaIOTCX B MH@OPM~IJIIOHHOM 

aCIIeKTe. Hapmy C TPaflEIL(H0HHbIMM XaPaKTePEICTEIKaMEI ( ~ ~ P ~ M ~ T P O M  M a H ~ e n . 9  

AJIII YHCJIa @OTOHOB B p e 3 0 H a T O p e  EIJIEI IIOTOKa $ 0 ~ 0 ~ 0 ~  EI @OTOOTCY~TOB, 

AEICIIepCHIIMEI KBaApaTypHbIX KOMIIOHeHT IIoJIII) BMYHCJIRIOTCII H aHaJIH3EIPyIOTCII 

KaK @YHKLJEIEI n a p a M e T p o B  3aaas11 n o K a 3 a T e n a  m ~ @ o p ~ a q ~ o ~ ~ o r o  K a s e c T s a  

npeo6pa30sa~~111 EI3JIyseHEIX, OTHOCEITeJIbHO HeAaBHO BBeAeHHbIe B KBaHTOBYIO 

OIITEIKY. 

 TO ~ @ @ ~ K T H B H O C T ~  npeo6pao~a~~111  YHCJIa ( $ 0 ~ 0 ~ 0 ~  (OT 3aIIHCH CEIrHUIa K 

er0 CYEITbIBaHEIW, T.IaBa 7); CTeIIeHb YEICTOTbI KBaHTOBOrO COCTOIIHEIII lIOJIR H eTO 

YaCTOTHbIX KOMlIOHeHT ( m a ~ a  2); B3aMMHaII 3HTPOllHII L ~ ~ H H O H ~  ( I ' J I ~ B ~ I  5 ,  6); 
H a n u m e  EI C T e n e H b  TaK ~a3b1sae~oii  n e p e n y T a H H o c T H  (entanglement) ~ ~ ~ T ~ I I H H R  

ABYX n o A c H c T e M  (B AaHHoM c n y Y a e  - n o n e ~ b l x  MOA), O n p e A e n x e M b i e  KpHTepHeM 

A y a ~ a  ( m a B b 1  2, 6); BePHOCTb (fidelity) BOCIIpOH3BeAeHHII CHrHaJIa  I IpH 

CYHTbIBaHElH (I'JIaBa 6, B AaHHOM CJIyYae - CIIeKTpaJIbHaX BePHOCTb I IpH 

T e n e n o p T a q n B  u H p o K o n o n o c H o r o  carama). 



ABTOP A r n c c e p T a q m  T.W. rony6e~a  c o A e p x a T e n b H o  EI TOYHO n e p e Y a c n n n a  

Pi OXapaKTepEI30BaJIa  IIOJIyYeHHbIe pe3yJIbTaTb1, IIpMYeM H e  TOJIbKO BO B B ~ A ~ H H E I  
EI ~ ~ K J I I O Y ~ H H E I ,  HO EI IIO m a B a M .  

O ~ O C H O B ~ H H ~  nPEIHFITbIX n p k i 6 n k l x e ~ a f i ,  aHaJIEI3 pe3yJIbTaTOB, 

COIIOCTaBJIeHIIe MX C II3BeCTHbIMM P a H e e  BO BCeX l X a B a X  AEICCePTa~IIEI IIpOBeAeHbI 

BeCbMa TIIJaTeJIbHO. ~ O A ~ ~ P K H Y ,  YTO I IpH 3TOM CCbInKPi H a  pa6o~b1 E13 6onbmoro 
CIIHCKa JIEITePaTYPbI H e  c06pa~b1 TOJIbKO BO B B ~ A ~ H E I E I  Pi @ P ~ ~ M ~ H T ~ X  O ~ ~ O P H O ~ O  

xapamepa ( K ~ K  6b1sae~ ~ e p e ~ ~ o ) ,  a XBJIRKITCR B non~o t i  M e p e  " ~ ~ ~ o T ~ I O I I J E I M E I " .  

,@ccep~aqax T.W. rony6e~ofi B q e n o M  H a n P i c a H a  orem O ~ C T O X T ~ J I ~ H O  EI 

n p H   TOM XBBO, c y s a x e H H e M  K Y m a T e n m ;  Y y B c T s y e T c x  n e ~ a r o r m e c ~ ~ f i  OIIMT 

a B T o p a .  

~ P E I  YTeHPiEI TeKCTa CTOnb 06II.IEIp~0fi II C O A ~ ~ X ~ T ~ J I ~ H O ~ ~  pa6o~b1 y MeHR 

B03HMKaJIEI, KOHeYHO, OCHOBaHEIR AJIR C O ~ C T B ~ H H ~ I X  P ~ ~ M ~ I L I I J I ~ H I I ~ ~ ,  B pa3JIIIYHofi  

c T e n e H a  no P ~ ~ H ~ I M  r n a B a M  EI s a ~ a s a ~ .  E~IJ IH 3 a ~ e s e ~ b 1  ( p e , q ~ ~ ? e )  o n H c K a  EI 

c n e A b I  6 0 %  (TEX'a?) B H o M e p a x  @ o p ~ y n  EI PEICYHKOB (B r n a B e  3 1.1 B HaYaJIe  

r n a B b I  4). 
O T M ~ Y Y ,  B K a s e C T B e  KPMTMseCKMX 3 a M e Y a ~ I I f i ,  TOJIbKO CyweCTBeHHbIe  E13 

O ~ H ~ ~ Y X ~ H H ~ I X  l I 0 r p e L L I H o c ~ e f i .  He KOPPeKTHbIMII B MaTeMaTEIYeCKOM 

OTHOUIeHkiki RBJIRIOTCR HepaBeHCTBa (co~epXaII@ie 0I IepaTopb1)  - (3.15), (3.76), 
(4.33), TO x e  B T e K c T e  H a  c. 183. Ha c. 180, nocne sb~paxe~af i  (7.7), (7.8) 
IIOYeMy-TO HeIIpaBHJIbHO y K a 3 a H  CMbICJI I IepeHOpMHpOBaHHbIX ( p a 3 ~ e p ~ b 1 ~ )  
OIIepaTOpOB POXAeHEIR M YHHYTOXeHMR: C p e A H e e  3HaYeHkIe  (6'6) e C T b  IIJIOTHOCTb 

IIOTOKa @OTOHOB ( ~ . e .  B [c-'CM-*I, P a H e e  3TO Garno IIORCHeHO B ~ ~ H o ) .  B YpaBHeHMa 

(7.87), B npa~ofi YacTm, A o n x H o  G ~ I T ~  - ( ~ / 2 ) 2 ,  a H e  (-y)t. 3 a ~ e ~ a ~ e n b ~ 0 ,  
BIIpOYeM, YTO I IOnyYeHHbIe  B ~ A E I ~ ~ ~ T E I Y ~ c K O M  n p a 6 ~ 1 k i x e ~ ~ 1 ~ 1  YPaBHeHIIR (7.92) - 
(7.94) 3aIIEICaHbI IIpaBkiJIbHO (a R KaK OIIIIOHeHT BEIHOBaT, YTO B C ~ - T ~ K M  

"IIPHAP~TICII" K OIIEICKe JIOKaJIbHOrO 3HaYeHkiFI). 

~ O ~ T O M Y ,  H e  CYEITaX 3 a ~ a Y e f i  OIIlIOHeHTa I IepeCKa3bIBaTb  "CBOEIMH cJIoB~MEI" 

pe3yJ IbTaTbI  IIO rJIaBaM, BbIAeJIKI A ~ ~ ~ c T B E I T ~ J I ~ H o  JIkiLLIb TO, YTO IIPOL13BeJIO 

~ a E I 6 o J I e e  CEInbHOe BIIeYaTJIeHMe IIO TPYAOeMKOCTII MCCJIeAOBaHHX, IIO HOBEI3He I4 

BaXHOCTEI pe3yJ IbTaTOB (EI 6 n k i x e  M H e  IIO OIIbITy EI TeKYwEIM H H T ~ ~ ~ c ~ M ) .  

Ilo rnase 1. B o - n e p ~ b r x ,  s ~ e c b  B pe~~~amwefi  c T e n e H k i  n o c T p o e H a  AeTanbHasI  

KBaHTOBO-CTaTEICTEI9eCKaR (He  @ ~ H O M ~ H O J I O T ~ ~ Y ~ C K ~ R )  TeOPkiR reHepaqk iEI  

J I I I H ~ ~ ~ H o  IIOJIRpH30BaHHOrO CBeTa IIOJIYIIPOBOAHkiKOBbIMEI JIa3epaMEI 

OTHOCEITeJIbHO HOBOTO TEIIIa - BEIKCeJIaMM. Bo-BTOP~IX, TeOpeTEIYeCKEI I IpeACKa3aH 

I4 y 6 e a k i ~ e J l b ~ 0  O ~ O C H O B ~ H  H e ~ ~ k i ~ a ~ H b ~ f i  3 @ @ e ~ ~ .  n p k i  YCJIOBHEI p e r y J I ~ p H 0 f i  

HaKaqKki, H a p R A y  C C ~ ~ I I ~ ~ C C O H O B C K O ~  C T ~ T H C T E I K O ~ ~  EI3JIYYeHEIR, B03HHKaeT 



nonnpa3a1~ao~~oe c m a T l i e  a sny~eaan  (no n a p a M e T p y  C ~ o ~ c a  $ B K B a H T o s o M  

o n p e A e n e H a H ,  H ~ ~ J I I O A ~ ~ M O ~ ,  c o o T s e T c T s e H H o ,  no P ~ ~ H O C T H O M Y  TOKY nocne 
~ O J I H ~ E I ~ ~ ~ E I O H H O ~ O  ~ e n ~ ~ e n x ) .  Y c ~ a ~ o ~ n e ~ o ,  YTO cxame H e  p a 3 p y m a e T c r r  

@ n y ~ ~ y a q ~ r r ~ a  ~ a c e n e ~ ~ o c ~ e f i  B e p x H n x  COCTOIIHEI~~ pa6orero nepexoAa 
( n e p e B 0 p a Y E I ~ i l ~ E I e ~  C H H H ~ )  AJIX CEICTeM C OYeHb M U b I M  B p e M e H e M  XH3HEI 

HEIXHerO COCTORHEIR. 

Ma~epnan rJIaBb1 2 O K a 3 U C I I  EIHTePeCHbIM AJIR MeHII p a 3 ~ 0 0 6 p a 3 H e ~  

MeTOAEIKEI PaCYeTOB H @ Y H A ~ M ~ H T ~ . J I ~ H O C T ~ I O  PeI I IaeMbIX BOnpOCOB B 

TeOpeTEIYeCKOM aCIIeKTe. AH~SIEI~~IPYEOTCII 6 n k 1 3 o c ~ b  K YEICTOMY COCTOIIHHIO 

CHCTeMbI E13 T p e X  MOA BMCOKOAO~POTHO~O p e 3 0 H a T O p a ,  TO Xe AJIX K a X ~ 0 f i  H 3  MOA 

B OTAeJIbHOCTEI, npEI  napaMeTpEI reCKOM B ~ ~ E I M O A ~ ~ ~ C T B H E I ;  C T e n e H b  

IIepeIIyTaHHOCTM C O C T O X H H ~ ~  n p H  MailOM H 3Ha9MTeJIbHOM npeBbIuIeHMEI n O p O r a  

n a p a ~ e ~ p n s e c ~ o f i  reaepasnn; x a p a K T e p  EI c T e n e H b  c x a T m .  n o a s e p ~ ~ y  KaK 

OlIpeAeJIeHHO IIOJIOXEITeJIbHyIO EI, H a  ~ 0 f i  BSFJIRA, CYqeCTBeHHyIO AJIH OqeHKEI 

O C O ~ ~ H H O C T ~ :  aHaJ IH3  3AeCb, KaK EI B ApyrEIX ~ J I a B a X ,  AOBOAHTCR A 0  P a C Y e T a  

H ~ ~ J I I ~ A ~ ~ M ~ I x  XapaKTepEICTEIK EI3JIyYeHEIII H a  BbIXOAe Pi3 p e 3 0 H a T O p a  ( ~ e  
OrpaHHYEIBaeTCR 60~1ee ~ ~ C T P ~ K T H ~ I M E I  npEI3HaKaMEI KOMnOHeHT IIOJIR B 

pe3o~a~ope) .  
B r J I a B e  3 ~aa6onee UeHHbIM AJIR EIClIOJIb30BaHEIR B K B ~ H T O B O ~ ~  

H H @ O P M ~ T E I K ~ ,  T a K X e  EI AnR pa3BHTEIR CaM0f i  TeOpkIH n a 3 e p O B ,  H a  MOE B3rJIRA, 

IIBJIReTCR KBaHTOBaII TeOpEIR r e H e p a q H E I  IIpkI COBMeqeHEIEI p e r y J I R p H 0 f i  HaKaqKEI 

EI B H ~ I L I H ~ ~  CHHXPOHEI3aqEIM ( 3 a ~ B a ~ e  g>a3b1). ~ O C T ~ O ~ H H ~ R  TeOpEIX 6 a 3 t i p y e ~ c H  

H a  y p a B H e H m x  r e f i 3e~6ep ra - J I a~xe~e~a  (a H e  H a  EICXOAHOM n o A x o A e  n 3 ~ 6 a  EI 

CKUIJIEI), nO3TOMy O H a  IIpEIMeHHMa K IIOJlyIIPOBOAHkIKOBbIM J I a 3 e p a M .  n o K a 3 a H 0 ,  

YTO ~ @ @ ~ K T H B H O ~  HOAaBJIeHEIe @ ~ ~ O B ~ I X  @ J I y ~ T y a q E I f i  (AEI@~>Y~EIEI @a3b1) M O X e T  

G ~ I T ~  peaJ IH30BaHO HpEI CEIJIbHOM CXaTHM @ J I y K ~ y a q E I f i  O A H O ~ ~  E13 KBaAPaTYPHbIX 

KOMIIOHeHT IIOJIR ( ~ a 3 b 1 ~ a e ~ 0 f i  B AEICCePTaqEIH ~ M I I J I H T Y A H O ~ ~ ,  YTO IIORCHIIeTCX 

p ~ c .  3.2, c. 101 PEIC. 3.4, c. 106). 
B ~e6onb111ofi FJIaBe 4 ~ a ~ 1 6 o n e e  HHTepeCHbIMEI M H e  llpeACTaBJIXIoTCH 

BapEIaHTbI P a C Y e T a  KBaHTOBbIX XaPaKTePEICTHK MHOrOMOAOBOrO B 

IIpOCTpaHCTBeHHOM a C n e K T e  H3JIYYeHHR B A a J I b ~ e f i  3 0 H e .   TO CyIJ&CTBeHHO AnII 

nepegasn o n T a s e c K H x  ~ 3 0 6 p a X e ~ ~ f i  a gmee acnonbsye~cx B rnase 5. 
I ' Io f i sep~~y  ewe pa3 q e n e H a n p a s n e H H o c T b  n p e A c T a s n e H H b I x  B A u c c e p T a q H r ?  

H c c J I ~ A o B ~ H E I ~ ~ :  B r J IaBaX 4 - 6 IIOCJIeAOBaTeJIbHO EICnOJIb3yIOTCR pe3yJ IbTaTbI  

A ~ T U ~ H O ~ ~  TeOPtiEI KBaHTOBO-CTaTEICTMYeCKElX C B O ~ ~ C T B  EICTOYHEIKOB, P ~ ~ B E I T O ~ ~  B 

rnasax 1 - 3. 
MeHx,  no H a n p a B n e H m o  ~ o e i i  pa6o~e B T e s e H H e  H e c K o n b K a x  

IIOCJIeAHEiX JIeT ( ~ J I ~ K T P O M ~ T H E I T H O  MHAYIJEIPOBaHHaR IIP03paZIHOCTb (3kLn) H 
~ J I H ~ K E I ~  IIBJI~HEIR), ~ a ~ 1 6 o n e e  H H T ~ ~ ~ C H O ~ ~  EI C T E I M Y J I E I ~ ~ E O ~ ~ ~ ~  BXOXAeHEie B 

AeTaJIll HBJIReTCR rJIaBa 7 ( H a p R ~ y ,  KOHeYHO, C A U ~ H ~ ~ I H M  pa3BEITMeM TeOpEIEI 

r e H e p a q m  EI n p r n ~ e ~ e ~ n f i  "cxa~oro" c ~ e ~ a ) .  



@ ~ K T H Y ~ C K H  3 T a  r J I a B a  COAePXHT ~ a ~ 6 0 n e e  ~ o J I H ~ I ~ ~ ,  HaCKOJIbKO M O V  

CyAEITb, aHaJ IH3  I I p O q e A y p  3aIIEICH, y c J I 0 ~ E I f i  XpaHeHHR EI CYHTbIBaHHR 

EIHQ>o~M~IJEIEI, I I p H  3TOM aHaJ IH3  BIIOJIHe C ~ M O C T O R T ~ J I ~ H ~ I ~ ~  H KOHCTPYKTHBH~I~~ ,  

npm cneaymwmx OCHOBH~IX @HSHY~CKHX y c n o B m x  (OTJIHYHMX OT 3kIl-I). 
k I c I I o J I b 3 y e ~ c R  H3BeCTHaH A - C X ~ M ~  HeBbIPOXAeHHbIX y p 0 ~ H e f i ;  

ynpa~JIRIoLIJki f i  H ~HrHa.J'IbHb1fi CBeTOBbIe HMIIyJIbCbI RBJIRIOTCR OYeHb KOPOTKHMH 

(C AJIEITeJIbHOCTbIO MHOrO ~ e ~ b m e f i  B p e M e H H  X H 3 H H  B e p X H e r O  COCTOHHHR  TOM^) 
EI, CJIeAOBaTeJIbHO, CIIeKTpaJIbHO UIEIPOKHMH; H e C y q H e  Y ~ C T ~ T ~ I  HMIIYJIbCOB B 

OCHOBHbIX PaCCMOTpeHHbIX (H ~ a ~ 6 0 ~ 1 e e  ~ J I ~ ~ O I I P E I R T H ~ I X )  CHTYaqHHX CHJIbHO 

OTCTPOeHbI OT COOTBeTCTBYIOuHX IIepeXOAOB, HO BbIIIOJIHeHO YCJIOBHe 

K O M ~ H H ~ I J H O H H O ~ O  p e 3 0 H a H C a .  I IOA~O~HO PaCCMaTpHBaIoTCR EI BapHaHTbI  C 

~ a J I 0 f i  O T C T P O ~ ~ K O ~ ~ ,  n p H  COXpaHeHHH LIIHPOKOIIOJIOCHOCTH. 

B~IIIoJIH~H IIoJIHb1fi P a C Y e T  aKTYaJIbHbIX XaPaKTePEICTHK pe3yJIbTaTOB 

CYEITbIBaHEIR l IPH llPIEMOM H O ~ ~ ~ T H O M  PaCIIpOCTpaHeHEIH CYEITbIBaIoLIJerO 

EIMnyJIbca.  0 6 ~ a p y X e ~ b 1  H O ~ O C H O B ~ H ~ I  I I p e H M y q e C T B a  O~P~THOI-0 CYEITbIBaHHR. 

Y ~ T K o ~ ,  KaK EI B ApyrEIX m a B a X ,  EI3JIOXeHHe OCHOBHbIX Pe3YJIbTaTOB 3AeCb B 

~ a a 6 o n b r u e f i ,  no M o e M y  B n e u a T n e H m I o ,  c T e n e H H  H M e e T  x a p a K T e p  O ~ O C H O B ~ H H ~ I X  
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