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ILIOAEJIMPOB.4HME EEPYIIHOMACLLITAEHLIX 

BMSPEBLIS CTPYKTYP B C B O E O ~ H O ~ ~  

O C E C M ~ I L I E T P P ~ ~ H O ~ ~  CTPYE 

B a n  e  p u u' H a  p m o a,  S p u c 111 o M. X p u c m o e .  MOAEJIMPOBAHME KPYnf lO-  
M A C : U I T A G H ~ I X  B M X P E B ~ I X  CTPYKTYP B C R O G O A H O ~ ~  OCECMMSIETPMY- 
~ 0 f i  C T P Y E  

P ~ ~ B H T I A #  paHee B p a 6 o ~ a x  aeTopoe MeToA annpoKcnMaqnn T O ~ ~ U H O #  cnyr la i i~of i  
@ ~ H K u L ~ ~ #  IlPWMeHfleTCfl Anfl MOAenllpoBaHnfl K ~ ~ I I H O M ~ C W T ~ ~ H O #  T ~ ~ ~ ~ J I ~ H T H ~ c T ~  Ha Ha- 
rlanbH0M YrlaCTKe 0~e~nMMeTpnrlH0fi CTPYH. B ~ I ~ H c ~ I B ~ I O T C ~ ~  3aMKHYTbIe YPaBHCHWR Anfl 
o c p e ~ ~ e n n o #  cKopocTn ~ n a  anpa  R n ~ e p o e c ~ o r o  nHTerpana. Monennpymluero nynbcaqnm. 
~ H C ~ ~ H H O  HaXOAHTCfl flOKaflH3OBaHHOe PeuteHne, KOTOPOC HHTenPeTHPYeTCR KaK @ O P M ~  

e n n n n r l ~ o #  w o r e p e ~ ~ ~ o #  C T P ~ K T Y P ~ I .  Ha ocHoae TorlerlHoro c n y r l a # ~ o r o  peweHnR paccrln- 
TaHbl T Y P ~ ~ J I ~ H T H ~ I ~  XaPaKTePHCTHhH CTPYH ( B T O P ~ I ~ ,  TPmbH H rleTBePTble K Y M Y ~ ~ R H T ~ ~ )  
Ha HarlaJlbHOM YrtaCTne n CpaBHCHbl C pe3yJlbTaTaMM pa3HbIX aKCnepnMeHTanbHhIX pa6o.r. 
Xopoutee KarlecTBeHHoe n n n  KonnrlecTBeHHoe coBnaneHne n o ~ a 3 w ~ a e ~ ,  r l ~ o  n ~ n s i  ocecnM- 
M ~ T P W ~ ~ H O #  CTPYH TOrlerlHafl ~ n y r l a f i ~ a f l  annPOKCHMaLIHfl OXBaTblBaeT O C H O B H Y K )  HH@OP- 

MaqHlo C T Y P ~ Y J ~ ~ H T H O M  TerleHHH. 

V a l e r y  N a r t o v ,  C h r i s t o  I .  C h r i s t o v .  MODELINGTHELAHGEEDDIESINAN 
AXISYLILIETRIC FREE JET 

The earlier developed by the authors method of random point approximation is applied lor 
modeling the large-scale turbulence irr the irrlet region of &I axisymnetric jet. A closed system of 
equations is derived for the mean-profile velocity and for the kernel of Wiener integral representing 
the pulsation. A localized solution is obtained numerically and interpreted as the shape of a single 
large eddy. On the base of the random point solution the characteristics of turbulence (e. g., 
second, tliird and fourth cumulants) are calculated arid compared to the experimental observations 



\ 

of different authors. The good quantitative or qualitative comparison means that the random point i 

approximation contains the essential part of the idormation about the Bow. 

T e l r e ~ ~ e  B  C B O ~ O L I H O #  O C ~ C H M M ~ T P H ~ ~ H O #  T Y P ~ ~ ~ ~ H T H O ~ ~  C T P Y U  M O X H O  Y C -  

n O B H 0  p a 3 L I e n U T b  H a  T p M  Y r I a C T K a  ( P H C .  1 ) .   TO H & r I & n b H h I f i  Y Y a C T O K  C  ,,no- 
T ~ H u H ~ J ~ ~ H ~ ~ M "  R A P O M  B  u e H ~ p a n b H 0 f i  ' X a C T U ,  r e  C p e A H R R  C K O P O C T b  I I O C T O R H -  

H a  H  P a B H a  Uo;  OCHOBHO# MJIU ~ B T O M O L I ~ J I ~ H ~ I ~ ~  Y r I a C T O K  H  I T ~ ~ ~ x o A H o ~ ~  Y l r a C -  

T O K ,  B  K O T O P O M  C K O p O C T b  H a  O C H  H ~ ~ I H H ~ ~ T  ~ 6 b l B & ~ b ,  a I l p o @ H n H  C K O P O C T H  

n o c T e n e H H o  C T a H o B R T c R  ~ ~ ~ H H M M W .  LInw~a H a s a n b H o r o  ylracma, H a n p H M e p ,  

P a B H a  4 0 - 5 0  ( D  - L I H a M e T p  O T B ~ P C T H R ) ,  a O C H O B H O ~ ~  Y l r a C T O K  H a W i H a e T C R  C  

2 = 10D. C n e L I y e ~  3 & M e T H T b ,  l r T O  H a C T O R I I l a S I  a B T O M O A e J l b H O C T b  K a K  C p e L I H U X ,  

T a K  H  l T Y n b C a U U O H H b I X  X a P a K T e P H C T H K  H a C T Y l T a e T  I l p H  x / D  > 50. 

E O J I ~ U I H H C T B O  T e O p e T U s e C K U X  H  3 K C I l e p U M e H T a n b H b I X  p a 6 0 ~  n O C B R U e H 0  

H 3 Y l r e H H I O  O C H O B H O r O  Y r I a C T K a  ( C M .  [I, 21 U  L I p y r ~ e ) .  H a l r a n b ~ J d P  Y q a C T O K  HC-  

C n e L I O B a H  H e  T a K  I I O L I P O ~ H O  H 3 - 3 a  er0 C n O X H O C T U  H  T ~ ~ A H O C T ~ #  B  T e O p e T U l r e C -  

K O M  O I I H C a H W H .  ~ K c I I ~ P ~ ~ M ~ H T & ~ ~ H & R  H H @ O P M & U H R  0 H e M  C B O L I H T C R  l T P H M e P H O  

K C n e W m u e M y .  

B O T n U r I U e  O T  ~ p e m e f i  C K O P O C T H ,  U H T ~ H C U B H O C T ~  I I p O L I O n b H b I X  I l y n b C a -  

uuii C K O P O C T M  n o C T o R H H a  AO 2 / D  = ldiv 1,5, nocne lrero ~ o s p a c ~ a e ~  u n p H  

t / D  25 9 L I O C T U r a e T  M a K C U M a n b H O r O  3 H a r I e H H R .  .&.nee H H T e H C H B H O C T b  y 6 ~ d ~ a -  

e T .  A H a n o r H s H o  B e A y T  c e 6 ~  U H T e H C U B H O C T H  L I P Y r M X  K O M n O H e H T  I I Y n b C a U H O H -  

HO# C K O P O C T H  [3, 4, 51. 
B H a l r a J I b H o #  o 6 n a c ~ ~  H H T e H C H B H O C T H  H M e I O T  , , r n y r o p 6 ~ e "  I l p o @ ~ J l H ,  

K O T O P h l e  C r J I W K H B a I O T C R  I l p H  I I e p e X O A e  K  O C H O B H O M Y  Y l r a C T K Y .  B 3 K C I I e p H -  

~ e H ~ a J l b H 0 f i  p a 6 o ~ e  [6] O C H O B H J d e  X a p a K T e P H C T H K H  T Y P ~ Y ~ ~ H T H O C T U  npeA- 
C T a B n e H b I  B  a B T O M O L I e n b H O M  B H L I e  C  H 3 I l O n b 3 0 B a H H e M  I I e p e ~ e H H ~ f i  (7' - rm) /6 ,  
( U ( r m )  = Uo/2 ,  m e  6 - T O n I I l H H a  B ~ I T ~ C H ~ H M R ) .  k icnonbso~ame 3 T O r O  @ a ~ -  
T a  L I n R  T e O p e T U r I e C K O r O  O I I b I C a H H R  3 a T p y L I H U T e J I b H 0 ,  T a K  K a K  U 3 M e H e H H e  rm C  

POCTOM 2 H M e e T  A o B o n b H o  c n o m ~ h ~ i i  xapamep.  



B ~ I C O K ~ R  C T e n e H b  T Y P ~ Y ~ ~ H T H O C T M  H a  B b l X O A e  O T B e P C T M R  I I P M B O A M T  K  B 0 3 -  

H H K H O B e H M K l  P e X U M a ,  C O O T B e T C T B y I o U l e r O  O C H O B H O M Y  Y Y B C T K Y  [ I ,  4 , 5 , 7 ] .  (203- 

n a m e  T a K o r o  p e m u M a  c y u T a e T c R  r a p a ~ ~ m e f i  n o n a s n e m f i  B T e v e H u u  T O P O M -  

A a n b H b l X  K ~ ~ I I H o M ~ c L L I T ~ ~ H ~ I x  C T P Y K T Y P  [8] .  n p M  ~ e ~ b m e f i  ~ a Y a n b ~ 0 f i  H H T e H -  

C M B H O C T H  T a K H e  C T p Y K T Y p b l  C Y U e C T B Y H ) T  kl A B M X Y T C R  C O  C K O p O C T b H )  0,65 Uo 
[ g ] .  H X  n p H C y T C T B H e  0 6 y c n a ~ n u ~ a e ~  H a n H Y H e  n H K a  B  H M ~ K O Y ~ ~ C T O T H O ~ ~  Y a C T H  

C n e K T p a  3 H e p r H H ,  K O T O P ~ I ~ ~  C O A e p X H T  3 H a Y M T e n b H Y H )  Y a C T b  B H e p r H M  ~ y p 6 y -  
n e H T H O C T H  [4, 5 ,  101. 

B p a 6 o ~ e  [ l l ]  n p e n n o m e H a  B n e M e H T a p H a R  M O A e n b  C T p Y K T Y p  H  I T p O B e A e H b I  

MX K O P P e n R U M O H H b I e  H 3 M e P e H H R .  ~ O J I ~ Y ~ ~ T C H ,  Y T O  T O p O U A a n b H b I e  B H X P H  P a C -  

n o n a r a r o T c R  H a  P a c c T o f i H H H  1,3D Apyr OT npyra H mwmy-rca co C K O ~ O C T ~ H )  

0,65U0. T a ~ o e  n p e n c T a e n e H u e  n o n T s e p m n a e T c R  A a H H m M M  [12] ,  m e  o n p e n e n e H  

~ p e ~ e ~ ~ o f i  p a 3 ~ e p  C T P Y K T Y P ~ I ,  a H a  o c H o s e  r ~ n o ~ e 3 t . 1  T e f i n o p a  n o n y s e H  H 

~ T ~ o c T ~ ~ H c T B ~ H H ~ ~ ~ ~  p a 3 ~ e p  AX = 0,65UoAt = 1,2D- 1,3D. M ~ K C H M Y M  n o n ~ o f i  

3 a B H X p e H H O C T M  H a  C T p Y K T Y p e ,  I T p H M e p H O ,  p a B e H  (0,55div 0,75)Uo/R. 
H a n p ~ m e ~ u e  P e f i ~ o n b n c a  M ~ ~ K o M ~ c L L I T ~ ~ H ~ I x  n y n b c a u ~ f i  A O C T M r a e T  3 H a -  

Y e H H R  ,, K O ~ ~ P ~ H T H O ~ O  " H a n p R m e H H R  H a  P a C C T O R H H H  x / D  FZ 3,5div 4 [13]. B 
O T n u Y u e  OT n n o c K o r o  cnon C M e w e m R  , , ~ o r e p e ~ ~ ~ o e "  H a n p f i m e H H e  P e f i ~ o n b -  

A C a  ( P o ~ M M ~ ~ ~ T c R ,  B  O C H O B H O M ,  H a  B b l C O K O C K O P O C T H O M  Y Y a C T K e  [12].  
Y I ~ o ~ R A o Y ~ H H ~ I ~  C T p Y K T Y p b I  0 6 ~ a p y m e ~ b l  H  H a  O C H O B H O M  Y Y a C T K e  C T P Y M ,  

H O  O H M  H e  T O P O H A B n b H b I ,  T a K  K a K  H M e I O T  a 3 H M Y T a n b H Y H )  I T P O T R m e H H O C T b  90' 
[ I d ] .   TOT B b l B O A  I T O T B e p m A a I o T  H  K O p p e n R U H O H H b I e  H 3 M e p e H M R  6151. 

2 .  MATEMATWYECKASI M O l l E J I b  

K p o ~ e  ~ b ~ r ~ e y n o ~ ~ ~ y ~ o f i  pa6o~b1 [ I l l ,  a n e M e H T a p H a R  p a c q e T H a R  c x e M a  

o n p e n e n e H H R  r e o M e T p n Y e c K a x  n a p a M e T p o B  C T P Y K T Y P  H p a 3 ~ e p a  H a q a n b H o r o  

y sacma  n p e n n o m e H a  B [16].  T e o p e ~ ~ ~ e c ~ o e  o n u c a H n e  K ~ ~ I I H O M ~ C I I I T ~ ~ H ~ I X  

C T P Y K T Y P  H a  O C H O B H O M  Y Y i t C T K e  O T C Y T C T B Y e T .  

B [17, 181 n p e n n o m e H o  a n n p o K c u M u p o s a T b  c n y ~ a f i ~ b ~ e  p e r u e H u f i  H e n u -  

H ~ # H M X  C H C T e M  T O Y e Y H b I M H  C J I Y Y ~ ~ ~ H ~ I M M  ( P Y H K U M R M M  H  p a 3 p a 6 o ~ a ~ a  T e X H H K a  

I l p M J I O X e H H R  n p H M e H H T e n b H 0  K  C T O X a C T H Y e C K O M y  P e I I I e H H H )  Y P a B H e H H R  EIOP- 
repca. n o n y q e ~ o  xopomee K o n H s e c T s e H H o e  c o r n a c H e  c p e 3 y n b ~ a ~ a ~ u  npR-  
M o r o  Y n c n e H H o r o  a K c n e p u M e H T a .  A ~ a n o r n ~ ~ b l e  p e 3 y n b ~ a ~ b 1  n o n y s e H u  B [I91 
AnR Y p a B H e H H R  ~YP~MOTO-CHB~LLIH~~CKO~O.  Bnep~ble a n n p O K C M M a U H R  T O Y e ' 4 -  

HOG ( P Y H K U M ~ #  T l p M M e H R n a C b  K  P e a n b H O M y  T Y P ~ Y ~ ~ H T H O M Y  T ~ Y ~ H H H )  B  pa6o- 
T a x  a B T O P O B  [20, 21,  221, m e  H a  O C H O B e  I l p H H U U n a  M M H H M & ~ ~ H O ~ ~  A H C C H l T a U H H  

[23] M C C n e A O B a n C R  C T O X ~ C T U Y ~ C K U ~ ~  P e X H M  B  T e Y e H M R X  n y a 3 e f i n R  K O r A a  C n y -  

Y a f i ~ b l e  ( P Y H K U H H  O A H O P O J I H b l  n0 O T H O L U e H H R  K  ~ T P O A O ~ ~ H O ~ ~  ~ P O C T ~ ~ H C T B ~ H H O ~ ~  

K O O p A M H a T e .  M e n n e ~ ~ o e  H 3 M e H e H H e  B  I T P O A O n b H O M  H a n P i L B n e H H H  6h1~10 Y r I T e -  

H O  B  [24, 25,  26, 271 I I p H M e H M T e n b H O  K  I T n O C K O M y  C n O l o  C M e l U e H M f l ,  rAe y X e  
P 8 3 b l C K H B a n O C b  C T O X a C T M Y e C K O e  P e I I I e H H e  Y ~ ~ B H ~ H U #  Hasbe-CTOKC~ B  a B T 0 -  

M o a e n b H u x  n e p e M e H H u x .  Bo B c e x  Y n o M f i H y T u x  p a 6 0 ~ a x  n o n y r I e H o  xopouee 
K O J I M Y e C T B e H H O e  C O r n a C H e  C  3 K C n e P H M e H T O M  AnR Y C P e A H e H H b I X  X a p a K T e p H C -  

T H K  M AnR M H O r O T O Y e Y H b I X  K Y M Y n R H T O B  C  Y M e p e H H h I M M  p a 3 n H Y H R M H  B  spry- 
M e H T a X .  ~ P ~ A C K & ~ ~ I B ~ H M ~  M H O r O T O Y e Y H b l X  C T a T H C T H Y e C K H X  X a P a K T e P H C T H K  

R B n R e T C R  n P H H U H n M 8 J I b H b l M  U l a r O M  B n e p e n  B  C P a B H e H H M  C  I T O n y a M n H P H Y e C K M -  

M H  T e O P M R M M .  

W T a K ,  y p a B H e H w e  P e f i ~ o n b n c a  B n p u 6 n ~ m e ~ ~ ~  n o r p a H u s H o r o  cnoR u M e -  



(1) 
1 O - d i i  a F ~ i i  " o i~ii - ; ( r )  - - - - = - r -  + t,l-.l, 

d x  D x  D r  r  a r  O r  

- 
( 5 )  = O X ( )  31' = /roxoQ(q, (, T ) ,  

( 6 )  q = (r - R ) / c o ,  ( = (x - c t ) / x o ,  T = tUo/xo .  
3 n e c b  c = d t o / d t  - C K O p O C T b  nBMiKetjMR n o ~ a n b e o G  K O O ~ A H H ~ T H O ~  CMCTeMbl  

B HanpaBJlt?11MM T e q e H H R ,  K O T O p a R  6 y n e ~  O n p e n e n H T b C R  B I lpOLleCCe PeLIleHMR 

3 a n a w .  Torna 

D i i  - [lo 

d r  x 

d i i  
r- D r  = [TO (.+ :) 14 +.I] , 

v + ;  



~ O A C T ~ B U M  ( 7 ) - ( 1 2 )  B ypaBHeHUt' ( I ) .  Toraa 6e3 yqeTa , , ~ y p 6 y n e ~ ~ ~ o r o "  
qneHa nonyqnu ypanHeHne anR naMmapeoro pexnMa TeqeHnR 

n p e o 6 p a 3 y e ~  aanee,  0 6 0 3 r l a q ~ ~  
- 
U F' 

u = - = -  
R + F'.  

u0 'I+; 

Tor a a  

( 1 5 )  

P R 
Y A O ~ H O  BBeCTU nepehlt'HHYW 1). = - = 1) + ;. . a  a 

Oqe~natro,   TO - = -, 
L' d q  B7l* 

nocKonbKy 'I n x ~ e ~ a e n c n a i b ~ e  nepeMeHHwe. 

v d du 
( 16 )  F u - F -  ( ? T I * - -  fi) = 

%'I*%. d71' 

0 6 0 3 ~ a q n h 1  

( 1 7 )  
lIoR R Re=-,  A = - - .  
v x 

Toraa ( 1 6 )  U ( 1 7 )  3aIlHCblB2LloTCH H Bnne 

du A d du 
F u -  F-(27)' - A )  = - -'I*- 

d'I* Re dq* dq" 

- 1 d 
u - - -  'I* F.  

'I* dl]* 

r p a r ~ ~ q ~ ~ ~ e  ycnonnR anfl ~ T H X  y p a ~ ~ t e l ~ ~ #  Tame me, KaK B nnocKoM cnoe 
CMemeHMR [26,  27,  301 





du 1 d 
Q = -- = - -o*F, 

dq* ' o* do* 

a + %  (wT-") - c o u = " [ A w +  (+ ) I ,  
do* Re 

u; a s  
~ O C K O J I ~ K ~  qneH rv'w' B n p a ~ 0 R  YaCTH YPaBHeHMR (1) PaBeH - - W ,  T O ,  C 4 at 

du 
- 

A d du aQ 
F u -  F-(27)'- A) = - -o* -+  -w. 

doi Re do* do* a< 



aw ( 
1 d -+  u + - - ~ * I ; - c o - c " ~  - -  (47 )  a7 17' dl)' ) ( g + c o 1 7 ) $  

dl)' RP 

~ ~ O C K O ~ ~ K Y  (PJ'HKUMM M d R B n R l O T C R  tit"4CTHbIMM (PYHKUMRMM 1 ) * ,  T O  n p M  

17. = 0 OHM AOnJUHbl  n P M H M h l a T b  HJ'nCBWe 3kiaYeklMR.  T a ~ u e  me 3 H a q C H M f l  3a- 
A a l o T C R  M n p M  17' f W ( Y C ~ O B M R  3 a T J ' K a H M R  CTpj'KTJ'pbl B  ~ ~ C K O H ~ ? ~ H O C T M ) .  

r p a t i ~ q ~ ~ r l ~  ~ C ~ O B U #  no < H e T ,  I10 e C T b  J'CnOBMe O r p a H M q e H H O C T M  B H e p r M M  

n y n b c a q u #  

M T ~ K ,  r p a H M Y H b I e  )'CnOBMR J J l R  CMCTehlb l  ( 4 5 )  -- ( 4 6 )  MMelOT BMA 



I M T ~ P ~ U M O H H ~ I W  ' l M ~ J I e H l i b 1 f i  a J I r O p H T M  a H a J I O I - H ' l e H  n p H M e H f l e M O M Y  p a H e e  

a B T O P a M M  AJIfl  IIJlOCKOrO CJlOfl C M e W e H M f l  [26, 271. OH COCTOMT M3 q e T b I p e X  

C'lCTHblX UMKnOB: O n p e A e J l e H M e  U M F M3 (45), (46) M e T O A O M  y C T a t i O B J l e H M f l ;  

H a x o m A e H M e  3 H a ' l e t j M #  d H a  HOBOM B p e M e I I I l O M  C A O e  C I I O M O U b K J  C X e M b l  C T ~ ~ H -  

J l M 3 M p y I O ~ l e f i  IlOIl1>aBKM; BOCCTaHOBJleHMe no H ~ # A ~ H H ~ I M  3 H a ' l e H M f l M  Ld , , @ y H -  

' j KUMM T O K ~ "  O I l f l T b  H(e J 'CTaHOBneHMeM; U ,  H a K O H e U ,  O n p e A e J l e H M e  , , H O B O ~ O "  

~ H ~ V ~ H M R  n a p a M e T p a  co c n o M o m b r o  c n e u n a n b t i o #  n p o u e n y p b l ,  y l ru~blearoue# 
X i t p a K T e p  n O B C A ? H ~ e  C T p g K T g p b l  B HOBOM BpeMCkiHOM CnOf2.  C ~ T K ~  C T p O M n a C b  

~ f ? p a ~ ~ 0 h l ( ' ~ t 1 0 # .  ~ a ~ ~ ~ U p f l I O L L l e f i C f l  n p M  -+ f 93, q' + m, C r y U a f l C L  B OKpCC- 

THOCTH CCqt3HMfl l]* = R / E .  ~ O H U ~ K T M H H ~ I ~  'lAC'Hbl B (4.3)-(46) a I l n p O K C M M M -  
i 

p O U a J l n C b  HanpaBJlC ' l iHblh5M I>a3110CTRhlM.  I / I H T ~ ~ P M P O R ~ H M ~  (48) IIpOBOAMJlOCb 

no c x e M e  c ~ a 6 ~ n ~ 3 ~ l ) y m u l t + i  n o r l p a n ~ u .  
8 

KlIMefi A a C T  n O J l l I O t ~ ,  XOTfl  M r l p ~ 6 n ~ > h - r l r ~ o e ,  CTaTMCTUlrrCKOf?  OnMCRtlMe MCKO- 

xforo cnyqai41ior.o p e r u e r t n r l .  To e c m ,  ~ i . 3  I I o n y q e t i H o r o  cnyqa f i~o  T O ~ C ~ H ~ ~ O  

I)eIUC?tlMfl hlOik'HO IIO,IlC'4MTaTl> t3CeBO3hlOmlibI+? M k i O r O T O ~ e ' l H h l e  CTRTHCTMYeCKMe 

PUC.  2 .  n p o + n n n  C y e ~ H c #  ChopOCTU .U P H C .  3 .  M H T ~ H C U B H O C T ~  l l p 0 ~ 0 n b H 0 ~  

~ a r l p n m e ~ w n  P e i i ~ o n b ~ c a :  KoMnoHeHTtS nynbca~luu:  

aKCnCpUMeHT [28]; aKCnepUMeHT [29]; 
- . - . - . - . RKCnepHhleHT [ L ' J ] :  - - - - -  p a c q e ~  ~ n f l  1./1> = 4 
- - - - -  p a r q e ~  ann r / D  = 3 



TH nynbcau~f i ) .  B [17]-[27] 06- 
H a p y m e H o ,  ~ I T O  xoporuee K o n H -  

r I eCTBeHHOe  I lPeACK&3&HHe  COX- 

P a H R e T C R  H AJIR Y M e p e H H b I X  B p e -  

M e H  K O p p e J l R u H H  B  AByTOrIer I -  

H ~ I X  K Y M Y J I R H T ~ X .  H a  p ~ c .  5 
IIPHBOAJlTCR P a C C r I H T a H H b I e  KOP- 

p e n f i u m ,  HO,  K C o x a n e H H w ,  H e  

ynanocb H&TH B nmepa-rype 
3 K C n e p H M e H T a J I b H b I e  A a H H b I e  B  

H a r I a J I b H O M  Y r I a C T K e  C T p y H  AJIR 

3 T H X  X a p a K T e p H C T H K .  H a  pHC.  

6 n O K a 3 a H b I  OAHOTOrIerIHbIe  KY- 

MYJIRHTbI BbICIl IerO I I O p R A K a :  

a C H M M e T P H R  H 3KCUeCC.  BHBHO, 
rITO HX 3 H a r I e H H R  3 8 M e T H O  OTSIH- 

r IaIOTCR OT FaYCCOBbIX. 

C T ~ T H C T H ~ I ~ C K H ~  X a p a K T e -  

PHCTHKH HBJIRIOTCH JlHUIb H e -  

6onbmofi r I aCTbIO  TOG HH+OP- 

M a U H H ,  K O T O p y e  MOXHO I lOJly-  

s u ~ b  n p e a n a r a e M b I M  M e T o a o M .  

B ~ a c ~ o ~ w e f i  p a 6 o ~ e  B n e p B b I e  

paccw-raea + o p ~ a  e a e n ~ s ~ o f i  
C T P Y K T Y P ~ I .  H a  p ~ c .  7 a) - a) 
AaIOTCH H 3 0 n H H H h  p a 3 n H r I H b l X  

' MrHOBeHHbIX X a P a K T e P H C T H K  KO- 

r e p e n ~ ~ o R  C T P Y K T Y P ~ I  (nynbca- 
UHH). T ~ K  KaK B a K c n e p H M e n -  

T e  0 6 b 1 r I ~ 0  W3MePHK)TCR B e n H -  

rIHHbI, C B R 3 a H b l e  C  I IOnHbIM no- 
n e M  c ~ o p o c ~ ~  ( y c p e a ~ e ~ n o e  H 





Pwc. 8. M J O ~ W H H H  nonnoii ~ ~ B H X ~ ~ H H O C T H  Pwc. 9. M3onw~ww nonno# npo~onbnof i  
2 0  

Ha CTpyKType [;+ I d 1 ] -  
c+ U' 

uo KOMnOHeHTH CKOPOCTH Ha CTPYKTYpe - 
uo 

~ ~ ~ ~ c ~ u M o H H o ~ ) ,  3 A e C b  npHB0ARTC.R T a K m e  H3OnHHHH I I o ~ H o G  3 a B H X p e H H O C T H  

( ~ H c .  8) H n 0 n ~ 0 f i  n p 0 ~ 0 n b H 0 f i  KOMnOHeHTbI CKOPOCTH (PWC. 9) B C T p Y K T Y P e .  

M O ~ H O  3 a K n l O Y H T b ,  YTO H a 6 n l O ~ i t e ~ ~ R  XOpOLLlee K a Y e C T B e H H O e  COOTBeTCTBHe 

H3BeCTHbIM p e 3 y n b T a T a M  no @ O P M ~  CTPYKTYPbl  B nnOCKOM C n O e  CMeIl IeHHR H 

B Pa3BHTOM Y Y a C T K e  CTPYH.  C O m a n e H H I O 1  a K C n e p H M e H T a n b H b I e  p e 3 y n b T a T H  

A n R  @ O P M ~ I  ~L[HHHYHOW CTPYKTYPbl  B H a Y a n b H O M  Y Y a C T K e  CTPYH n O K a  H a M  

HeH3BeCTHH.  XopoIlIee C O r n a C H e ,  OAHaKO, A n R  YCpeAHeHHblX X a p a K T e p H C T H K  

A a e T  OCHOBaHHe  n O n a r a T b ,  VTO B H ~ c T o R U I ~ ~ ~  p a 6 o ~ e  n O n y Y e H a  AOCTaTOYHO 

a A e K B a T H a R  a n n p O K C H M a U H R  AJIR @OPMH CTPYKTYPbI  H H C n O n b 3 0 B a H b I  HaCTOR- 

UIHe p e 3 y J I b T a T b l  n p H  T a p H p O B K e  MeTOAHK @ ~ ~ O B O ~ O  ( ~ C ~ O B H O ~ O )  YCpeAHeHHR 
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