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B nOCneAHMe rOAb1 MHTeHCMBHO pa3BMBaOTCR MCCJleAOBaHMfl 

H a  KBa3MMOH03HePreTM4eCKMX n y 4 K a X  H ~ ~ T P o H o B ,  nOny4aeMb lX  n y T e M  

@ M n b T p a u w n  n y r K o e  M c c n e A o e a T e n b c K w x  c T a u M o H a p H u x  p e a K T o p o e  

M H T ~ P @ ~ P ~ H ~ H o H H ~ ~ M H  R ~ e P H b l M H  @HJlbTpaMM ' I / .  
B OTnM4Me OT M ~ M ~ P ~ H M ~  B OTAenbHbIX H ~ ~ T P O H H ~ I X  p e 3 0 H a H C a X  

3 A e C b  M3MePROTCR YCpeAHeHHble  no p e 3 0 H a H C a M  Ce4eHMR R ~ e p H b l X  

p e a ~ u ~ k .  Y c p e ~ ~ e ~ ~ b ~ e  c e 4 e H m  M H T e p e c H u  c a m  no ce6e, H a n p w e p ,  

Anf l  npMKnaAHb l x  p a c q e T o e ,  HO 6onee samHuM R s n f l e T c R  n o n y 4 e H w e  

H a  MX OCHOBe CpeAHMX WMpMH pea~uklk M CMJlOBblX @ Y H K ~ M ~ :  H ~ ~ T P O H -  

HblX, PaAMauHOHHblX, a J l b @ a - 4 a C T H 4 H b l ~  M T .A .  ~ O H H T H O ,  4 T O  3 T O T  

MeTOA H e  nO3BOf l f l eT  AeTaJ lhHO M C C J l e ~ O B a T b  XapaKTepMCTMKM OTAeJ lb -  

HblX Y P O B H ~ ~  / H ~ ~ T P O H H M X  ~ ~ ~ O H ~ H C O B /  nw6o A e T a n b H y O  3 H e p r e T M -  

4 e c K y o  ~ ~ B M C M M O C T ~  M c c n e R y e M H x  p e a ~ u w k .  B T O  me speMR ~ e o 6 x o -  
AMMO OTMeTMTb,  4 T O  C O B ~ ~ M ~ H H H ~  YpOBeHb  TeOPMM R A p a  H e  B C e r A a  

n o 3 e o n ~ e ~  c o A e p m a T e n b H o  M H T e p n p e T M p o e a T b  wHAMsw4yanbHb le  x a p a K -  

TePMCTMKW p e 3 0 H a H C 0 8 ,  M rlOTOMY 3 T a  OrPaHM4eHHOCTb ,  L43Ha4af lbHO 

n p M C y U a f l  M e T O A y  YCpeAHeHt ib lX  c e q e ~ ~ k ,  H e  MMeeT 6 o n b ~ o r o  3 H a 4 e -  

HMR. 

B b l ~ ~ ~ a f l  MHTeHCMBHOCTb nOTOKa H ~ ~ T P O H O B  H a  @MflbTPOBaHHblX 

n Y 4 K a X ,  a TaKme  H M ~ K M ~  YPOBeHb @OHa OT Y - J l y 4 e k  H 6 b l c ~ p b l ~  H ~ G T -  
POHOB n03BOnMnM n O n y 4 M T b  MHOrO 3 K C l l e ~ M M e H T a J l b H b l X  AaHHbIX 

~e ~ o n b ~ o  no c n e ~ ~ p a ~  p e a ~ u w ~  (n. y) M p a c c e R ~ ~ o  ~ e k ~ p o -  
HOB 1 3 '  HO M no CneKTpOCKOnMM T a ~ 0 k  p e A ~ 0 k  PeaKuMM,  K a K  

( n , a )  . H ~ C M O T P R  H a  TO,  TO B A ~ H H O ~  p e a K q w w  c e q e H w R  H e  npe- 
BOCXOART &?CRTKOB, B nY4UJeM C n y 4 a e  COTeH M M K P O ~ ~ P H ,  I l O r p e W -  

HOCTM M3MepeHHblX a-WMPMH OrPaHM4MBaKlTCR 4MCflOM P e 3 0 H a H C 0 8 ,  

n o n a A a o U M x  B nonocy n p o n y c K a H M R  @ ~ n b T p a ,  B oTnMqMe,  HanPMMep ,  

OT ~ e ~ o ~ a  B ~ ~ M ~ H M  n p o n e ~ a  14' M ~ M  o n p o 6 0 e a ~ ~ o r o  H ~ M M  M ~ T O A ~  
7 

M 3 ~ e p e ~ M k  H a  n Y 4 K e  H ~ ~ T P O H O B  M3 PeaKuMM Li ( p e n )  15 /  , 
a H e  C T ~ T M C T M ~ ~ C K O ~  TO4HOCTbO. 

B CBf l3M C pa3BMTMeM TeXHMKM MHTeP@ept?HuMOHHblX RAepHblX @Mf lbT-  

/ pOB PaCUMpMnMCb B03MOMHOCTM M O A M @ M K ~ ~ M M  @ 0 P ~ b l  C n e K T p a  n P O n y C -  

KaHMfl H ~ ~ T P ~ H H O T O  @Mf lbTpa.  Hac~ofluaf l  p a 6 o ~ a  nOCBRUeHa npo6ne- 
Me OnTMMM3auMM C n e K T p a  H ~ ~ T ~ O H O B ,  npOnyCKaeMb lX  @ M f l b T P o ~ ,  

C TO4KH 3peHMR nOBblUJeHMR TO4HOCTM M3MePFleMblX CpeAHMX WMpMH 

i p e a ~ u ~ k .  



rfle Par,[- npOHMuaeMOCTb  6 a p b e p a  AnR  a-qaCTMUbl  C YrnOBblM MO' 

MeHTOM e . 
O T H O C U T ~ ~ ~ H ~ R  BenMqMHa  nOrpe l i lHOCTM,  06ycnoene~~o f i  KOHeqHblM 

3(#IeKTMBHblM qHCJlOM K a H a n O B  /B qaCTHOCTM, qMCnOM ~ ~ ~ O H ~ H C O B / ,  

AalOUMX B K n a A  B M3Mep f l eMb l i  3 K C n e p M M e H T a n b H O  BblXOA PeaKuMM,  

npu  TOM Bb lpamaeTc f l  B B u A e  

I 

O C H O B M B ~ R C ~  H a  BbIWenpMBeAeHHblX PaCCYMfleHMflX, H e T p y A H O  I lOHf lTb  

OCHOBHYD MBeD OnTMMM3auMM Q M n b T p a  n p M  M3MepeHMM CpeAHMX nap- 
uManbHbIX WMPMH P e 3 0 H a H C 0 8 ,  nn6o CMnOBMX @ Y H K ~ M ~ .  C ~ ~ K T P  H e f i ~ -  

POHOB H a  BblXOAe Q M n b T p a  H ~ O ~ X O ~ U M O  @ O ~ M U ~ O B ~ T ~  T a K ,  ~ ( ~ 0 6 b l  C p e A -  

H M ~  B K n a A  p e 3 0 ~ a ~ c o e  B B~IXOA p e a K u u u  BO B c e M  ~ u a n a s o ~ e  n o n o c b l  

I l pOnyCKaHMR Q M n b T p a  6b1n  OAMHaKOB. 

P~CCMOTPMM OnTMMM3auMD H ~ ~ T P O H H O T O  Q M n b T p a  H a  I l p M M e p e  M3Me- 

p e ~ w f i  p e a K u M M  ( n , a )  . 6 pa60~e" '  6b ln  n p o B e A e H  a ~ a n u 3  YCpeAHeH-  

H ~ I X  no p e 3 o ~ a ~ c a ~  c e c l e ~ w i  p e a K u u w  (n ,a)  B cnyqae, K o r A a  3 a -  

BMCMMOCTb nOTOKa H ~ ~ ~ T P O H O B  OT 3 H e p r M M  RBnf leTCR AOCTaTOqHO r n a A -  

K O ~ ,  TO e c T b  a ~ e p r e ~ u q e c ~ u h  M H T e p e a n  MOMHO p a 3 6 u ~ b  H a  Y q a c T K u ,  

rAe,  C O A H O ~ ~  CTOPOHbl, n O M e u a e T C R  AOCTaTOqHO MHOrO Pe30HaHCOB 

M MOMHO npOBORMTb YCPeRHeHMe,  a C ~ p y r 0 h  - nOTOK H ~ ~ ~ T ~ O H O B  

M CpeRHMe n a p a M e T p b l  p e 3 0 H a H C O B  Ha  KaMAOM TaKOM Y q a C T K e  MOMHO 

CqMTaTb  nOCTORHHblMM, 6blJ l0 n O K a 3 a H 0 ,  ClTO B C n y c l a e  TOHKOrO 06- 
pasua c p e R H e e  3 ~ a q e ~ u e  C e q e H u f l  O n u c b l B a e T c f l  BblpaMeHMeM 

B PaMKaX C T ~ T M C T M ~ ~ C K O ~ ~  TeOPMM n a p u M a n b H b l e  WMPMHbl H ~ ~ ~ T P O H -  

HblX Pe30HaHCOB FlBnfllOTCfl C J ~ Y ~ ~ ~ ~ H M M M  BenMqMHaMM, OnMCblBaeMblMM 

p a c n p e A e n e H u e M  y 2  c o ~ ~ o i  c T e n e H b m  c e o 6 0 ~ b l  / p a c n p e ~ e n e ~ u e ~  
n o p ~ e p a  - T o ~ a c a /  /6/, 

1 M 3 M e p f l e M b l i  3KCllePMMeHTaJlbHO BblXOP, PeaKuMM RBnReTCR C Y M M O ~  

B K n a A O B  OTRenbHblX p e 3 0 H a H C O B .  ~ O C K O ~ ~  KY B KJlaA OTf ienb H O r O  pe- 
~ O H ~ H C ~  e c T b  c n y q a f i ~ a f l  B e n u q u H a ,  TO M BMXOA p e a K u u u  R e n f l e T c n  

c n y ~ a k ~ o k  s e n u w ~ o f i  co c p e A t i u M  3 ~ a q e ~ u e ~  M ~ucnepcuef i ,  onpede- 
n m q e i  n p e f i e n b t i y n  T O ~ H O C T ~ ,  c K O T O P O ~  MomeT  6 b 1 ~ b  u m e p e ~ a  

J 
3 ~ e c b  g - C T ~ T U C T U L ( ~ C K U ~  QaKTOp ,  <Fa > - COOTBeTCTBylOuaf l  

CpeAHRR a'UIMpMHa ne e X 0 R a  B KOHeclHOe COCTORHMe f , h - AnMHa P 
BOnHbl H ~ ~ T P O H ~ ,  <r > M <r:> - CpeGHMe 3HaqeHMR n0nH0f i  H H e f i ~ -  

P O H H O ~  UIMPMH~I, AE, - nonoca n p o n y c K a H u R  Q u n b T p a ,  '@(En ) - 3 a -  

BMCMMOCTb nOTOKa  H ~ ~ T P O H O B  OT 3HePTMM, 

i B ~ K C ~ ~ P M M ~ H T ~  n a p u u a n b H a n  WHPMHa unu cunoaafl QYHKUMR. 

B c n y q a e ,  K o r R a  u 3 ~ e p ~ e ~ a ~  B e n u q u H a  R s n R e T c n  C Y M M O ~  cnyqak- 
H ~ I X  B e n w u H ,  Onucb lBaeMb lx  pacnpe4eneHuet . I  n o p ~ e p a  - T o ~ a c a  c OAM- 

HaKOBblMM CpeAHMMM 3HaqeHMRMH, Mbl, no OnpefleneHMlO, MMeeM PaC-  

n p e A e n e H u e  X 2  c c rucnoM c ~ e n e ~ e i  c e o 6 0 ~ b 1 ,  p a e H u M  crucny LcneHoe 

I CYMM~I.  P e a n b ~ a ~  Q M ~ M ~ ~ ~ c K ~ R  K a p T u H a  o ~ a 3 t : ~ a e ~ c ~  cnomtiee ~ 3 - 3 a  

TOTO, UTO cpefl~klf i  BKJ laA p e 3 0 H a H C O B  HeOAMHaKOB BBMAy  3 H e p r e T M -  

q e c ~ o f i  SaBMCMMOCTM CpeaHMX WMPMH. K p o ~ e  T O r O ,  B 3 K C n e p M M e H T e  

M ~ M ~ P R ~ T C R  H e  c a M a  B e n u q u H a  C e q e H w ,  a B ~ I X O A  p e a K u u u ,  n o a T o M y  

B K n a A  OTAenbHbIX p e 3 0 H a H C O B  O K a 3 M B a e T C f l  f lpOMOfiynMPOBaHHblM 3 a -  

BMCMMOCTbD nOTOKa  H ~ ~ T P O H O B  OT 3 H e p r M M .  ~ P M  3TOM @ ~ Y K T Y ~ ~ M M  

c y M M a p H o r o  3QQeKTa  p e a K u M u ,  a C n e R o B a T e n b H o ,  M Rucnepcufl 13- 

M e p f l e M o k  BenMqMHbl O l l p e A e n f l D T C f l  MeHbWMM ~ ~ @ ~ K T M B H ~ I M  qMCnOM pe- 
3OHaHCOB M OKa3b lBaDTCf l  6 0 n b u e .  

I Ceof ic~sa p a c n p e ~ e n e ~ u ~  C Y M M ~ I  c n y q a k ~ u x  a e n u q u ~ ,  @ n y ~ ~ y u p y ~ -  

, ~ M X  no S ~ K O H Y  f l o p ~ e p a  - T o ~ a c a  M M M e n q u x  p a 3 ~ b 1 e  cpe,qHwe 3 H a q e -  
HMR, p a c c M a T p u B a n u c b  B p a 6 o ~ e  '7' M Ann cnyqan YCpeAHeHHblX ce- 
q e ~ u i  p e a K u u u  ( n , a )  - B p a 6 0 ~ e  /8/. 6 b l n o  n o ~ a 3 a ~ 0 ,   TO pacnpe- 
A e n e H M e  T ~ K O ~  BeJlMclMHbl CnMCblBaeTCf l  @ Y H K ~ u ~ ~ ' x ~  C ~ @ @ ~ K T M B H ~ I M  

qMCn0M c ~ e n e ~ e f i  C B O ~ O A ~ I ,  OnpeAenReMblM n p M  nOMOuM BblpaMeHMfl  

- Q a K T O p  YCpeAHeHMR PeaKuMM (n ,a)  . 
B u p a ~ e ~ u e  Ann ~ Q Q ~ K T M B H O ~ O  qucna c ~ e n e ~ e k  CBOGOAM f pacnpe- 

ReneHI.cn y 2 ,  onpedennouero n o r p e w H o c T b  c p e ~ ~ e f i  a-WMPMH~I ,  B ~ I B O A  

K o T o p o r o  n p M e e A e H  B p a 6 o ~ e  /8 / ,  MMeeT BMA 



3 ~ e c b  DH - c p e 4 H e e  p a c c T o R H M e  Memny  ~ ~ ~ O H ~ H C ~ M M ,  Pat - 
I lpOHMqaeMOCTb 6 a p b e p a .  F e p B b l k  M B T O ~ O ~  COMHOMMTeflM B Bb lpaMe-  

HUM /5 /  0 6 y c n o ~ n e ~ b l  TOf lbKO O C O ~ ~ H H O C T R M M  P e a I i ~ M U  U C B O ~ C T B ~ M M  

M c c n e A y e M o r o  RApa .  T p e ~ u f i  c o M H o w T e n b  / o ~ ~ o u e ~ n e  M H T e r p a n o e  

no BCeMy M H T e p B a n y  3 ~ e p r n k  H ~ ~ T ~ O H O ~ ,  f lpOflYCKaeMblX @ M ~ ~ T P O M /  

MMeeT Pa3MePHOCTb 3HePrMM H ~ ~ ~ T P O H O B  U C Y ~ e C T B e H H b I M  0 6 p a 3 0 ~  

3aBMCMT K a K  OT UMPMHbl I lOflOCbl f lpOf lyCKaHHR @MJlbTpa, T a K  M OT @Op- 

Mbl H ~ ~ T P O H H O ~ O  C f l eKTpa  . A a J l b H e k l l l e ~  3TOT CCIMHOMMTeflb 6 y ~ e t . 1  

Ha3b lBaTb  ~ @ @ ~ K T M B H o ~ ~  n0Jl0~0fi @MJlbTpa AE: . 0 ~ ~ 0 ~ b l B E l f l ~ b  H a  TeO-  

PeMe KOUM - U J B ~ ~ U ~ ' ~ "  ,HeTPYflHO f l O K a 3 a T b  ,4TO 3@@€!KTUBHaR flOJl0- 

Ca @MJlbTpa B C e r A a  MeHbUe  MnM P a B H a  fl0JlH0k flOJlOCe npOflyCKaHMR 

@ n n b T p a  AE,. f l p n r e ~  M a K c u M a n b H o e  ee a ~ a r e ~ n e  R o c T M r a e T c R  

B cnyrae,  K o r A a  ~ a m ~ b ~ f i  n 3  P ~ ~ O H ~ H C O B ,  nona~aaquk B npeaenu 
nOJlOCbl @MJlbTPa, A a e T  paBHblf i  C ~ ~ A H U ~  BKJlaA B M3MepF Ie~b l f i  BblXOA 

PeaKUMM.  TO YCflOBMe MOMeT 6 b l ~ b  3af lMCaHO B BM&e 

H 3  BblPaMeHMR / 4 /  Cf leAyeT,  UTO, HaflPMMeP, paBH0kIepHblf i  C f l e K T p  

('#(En) = Const) 3TOMY YCJlOBMK) H e  YflOBfleTBOPFleT, f l 0 ~ ~ 0 f l b ~ y h  

M <rn > 3aBMCRT OT 3HePrMM H ~ ~ T P O H O B .  Y ~ M T ~ I B ; J R ,  r T O  A -  1 /\/En , 
a <rn > I \/En , B K M J ~ O ~ J ~ ~ K T P O H B O J ~ ~ T H O ~  0 6 n a c ~ u  a t i e p r n k  MOMHO 

BblAenMTb A B a  RPeAef lbHblX CJ ly4aR:  BO-I lepBblX, cflylrak R A e p ,  y KO- 

TOPblX rn << r , T O r A a  OflTMMaflbHaR @ o P M ~  H ~ ~ T P O H H O ~ O  C f l e K T p a  

B flpefleflax IlOflOCbI I lPOf lyCKaHMR MMeeT BMA 

H ~ ~ T ~ O H O B :  I l p a K T M r e C K M  OT ~ennoeok  3 H e p r U M  40 5 ~ 3 6 .  6 PeaJlb- 

HO MCflOflb3yeMblX @Mf lbTpax  O K O J l O T e f l f l O B y ~  o 6 n a c ~ b  3 H e p r M f i  06blr1-10 

1 1 0 6 p e 3 a t o ~ "  AOflOJlHMTeJlbHblM ~ O P H ~ I M  @ M f l b T p o ~ ,  HO HeCMOTPR H a  3 T 0  

HMMHRR 3 H e p T e T M q e C K a R  r p a H M U a  flOJlOCbl f lpOf lyCKaHMR @ M J l b ~ p a  OKs- 

3b lBaeTCR B HeCKOnbKO p a 3  M e H b U e  e e p x ~ e k  TpaHMQbl. M3 BblUeM3flO- 

m e H H o r o  f lOHRTH0, r T D  eCnM H e  @ o P M M P o B ~ T ~  CneUMaflbHbIM 0 6 p a 3 0 ~  

. W p ~ y  c n e K T p a  e npeaenax nonocu n p o n y c K a H M n ,  T O  ~ @ @ ~ K T M B H ~ R  

I nonoca @ u n b T p a  o K a m e i c R  c y Q e c T s e H t i o  M e t i b u e  ee non~ok  BeflMrMHbl. 

@ 0 p ~ a  H ~ ~ T P O H H O T O  C n e K T p a  nOCJle @Mf lbTpa MOMeT 6 b l ~ b  CKOPPeKTM- 

p o B a H a  M3MeHeHMeM e T O  TOflqMHbl M flofl60p0~ ~ o 6 a e o ~ .  
~ a 6 n ~ ~ e  npMBeAt?Hbl f lapaMeTpbl  T p e X  XapFIKTepHblX TMflOB HMKe- 

neeoro @MJlbTpa c A O ~ ~ B K O ~  6opa : "6enoro" - / I /  , " ~ ~ B H O M ~ ~ H O -  

r o t '  - /2/  M Of lTMMaflbHOrO - / 3 / .  flpMBe/JeHa MX 3@@eKTMBHaR nono- 
C a  AJlR ABYX BaPMaHTOB COOTHOUJeHMR H ~ ~ T P O H H O ~ ~  M P ~ ~ ~ M ~ ~ M O H H O ~  

UMPMH M B nocflef l~ek KonOHKe - M H ~ e r p a J l b H b l k  nOTOK H ~ ~ T ~ O H O B  @, 
B flpefleflax flOJlOCbl f lpOflyCKaHMR B OTHOCMTeflbHbIX eAUHMUaX. 

In  ' f l0J l~ya UMPMHY flOJlOCbl f l pO f l yCKa-  
0.L. HMR BapMaHTOB @ M f l b T p ~ B  MOMHO 

BMGeTb H a  PMCYHKe. 3 f l e c b  f lPeA- 

cTasneHt.1 c o o T e e T c T B y a q n e  npu- 
BefleHHblM B ~ a 6 n n ~ e  BaPMaHTaM 

@ o p ~ b l  H ~ G T P O H H O T O  C f l e K T p a  , PaC-  

Ct.iMTaHHble H a  OCHOBe ~ e r e H M k  
(12 

u 3  a l n a c a  /lo'. K ~ K  MOMHO B H A e T b ,  

HeCMOTPR H a  TO, r T O  f lOf lHaf l  WM- 

pMHa flOflOCbl f lpOflyCKaHMR OflTM- 
(I1 , 

M a f l b H O r O  @UJ lbTpa  / K P M B ~ R  3 /  
MeHbUe ,  r e M  y 1 1 6 e n ~ r ~ ' l  / I /  
M " p a e ~ o ~ e p ~ o r o "  /2 /  B a p u a H T o e  

1 2 3 4 5 6 7 Enl*,B] @ M n b T p a ,  e r 0  ~ @ @ c ? K T M B H ~ R  flOJl0- 

ca OKa3b lBaeTCR 3aMeTHO 60nbWe.  



H e o 6 x o ~ ~ ~ o  OTMeTMTb, qTO @MnbTP M 3  ~ n ~ e n ~ - 6 0  MOMeT OKa3aTb- 
CR BeCbMa IlOfle3HblM He TOJlbKO AnR CTallMOHapHblX PeaKTOpOB, 
HO M AnR MMnynbCHblX MCTOqHMKOB H ~ ~ T P O H O B .  3 ~ e c b  OH / B  COqeTa- 
H M M  C MeTOAOM BpeMeHM npoJleTa/ MOMeT 6b l~b  nPMMeHeH AnR YMeHb- 
WeHMR neperPY3KM AeTeKTOPOB B MOMeHT MMnynbCa MOUHOCTM, a TaK- 
me noAaeneHuR QoHa. B p a 6 0 ~ e  /I1/ A ~ R  a ~ o i  UenM ycneurHo nprcne; 
HRnCR @MJ'IbTP M 3  MMAKOTO TeJlMR. 6 HaWMX nPeAblQYqMX p a 6 o ~ a x  ' I2  

6una onpo60ea~a @nnbTpauuR nyqKa r a 3 0 0 6 p a 3 ~ b l ~  renneM M ycneu- 
HO npMMeHRnCR B M3MepeHMRX @M~lbTp M 3  q M C T O r O  afllOMMHMR. BaMHble 
npeHMyqecTsa HwKeneeoro @unbTpa - eblcoKoe cooTHoweHMe ceqe~mk 
B pa6oqeF1 M @ O H O B O ~  0 6 i l a c ~ ~  3HePrMfi H ~ ~ T P O H O B ,  a TaKMe OTHOCM- 

TeJlbHO 6 0 f l b ~ ~ 6  a ~ 0 ~ H b l k  HOMep no CpaBHeHHlo C aJlDMMHMeBblM M TeM 
6onee renMeeblM @ M ~ ~ T P O M ,   TO ynyuuaeT B ~ U I M T Y  OT @OHOB~IX ,y-ny- 
qek. Hanpn~ep  , ~ a n e  ~ a n 6 o n e e  npoHMKaoqee y - ~ s n y q e ~ u e  c 3Hepru- 
ek 3-4 MaB, onTmanb~blk  @ ~ n b ~ p  o c n a 6 n ~ e ~  B 16 pas,  TO AenaeT 
e r 0  O C O ~ ~ H H O  nOJle3HblM Ha H ~ ~ T P O H H ~ ~ X  CneKTpOMeTpaX C 3JleKTpOH- 
HblMH YCKOPHTeJlRMM. 
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