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A a  , B O A a  n O A a e T C R  H a  T a p e J I K U ,  P a C n O J I O X e H H b I e  B b I K I e  B B O A a  n H T a H F R ,  
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T a H M R  II BBOAOM B O A ~ I ) ,  g a C T I l  KOJIOHHbI. 

Yeennqe~ae pacxona napa npu r n , q p o c & e ~ s ~ u  conpoeoxfiaercn 
I I O B b I U e H U e M  3 @ @ e ~ ~ a  H 3 B J I e s e H H R  n p U M e C e f i ,  K p O M e  A U a U e T H J I a .  Y B ~ -  
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T a K H X ,  K a K  AHaIJeTHJT, 3 T H J I n p O n U O H a T ,  HO Y X y A U a e T  H 3 B J I e s e H H e  r0- 
n o B H b I x  npu~ece i i .  

A ~ a n u 3  n o ~ a s a n ,  s ~ o  y M e H b u e H M e  s l r c n a  T a p e n O K  B M ~ B J I ~ K ~ K I -  
weii s a c T u  H e x e n a T e n b H o ,  O C O ~ ~ H H O  K o r A a  B K o M n n e K c e  n p u ~ e c e i i  
npeo6n.ana1o~ r o n o B H b I e .  

n e p e M € ! ~ e H U e  B B e p X  T O s K U  B B O A a ,  BOAbI  C I I O C O ~ C T B Y ~ T  1 1 3 B J l e 9 e H F i b  , 

n P O M e X Y T 0 9 H b I X  n p F i M e C e 8 .  

B ~ ~ ~ ~ o ~ ~ K T H @ M K ~ ~ H o H H ~ I x  Y C T a H O B K a X  H Y C T a H O B K a X  A J R [  P e K -  

T U @ H K ~ U U E I  C n l l p T a - C b 1 P U . a  H a 3 H a s e H H e  C ~ M P T O B O ~ ~  K O J O H H b I  COCTOUT 

B TOM, g ~ 0 6 b 1  BbIAeJIEITb Pi3 3 n I o p a T a  C n U p T ,  C K O H U e H T P H P O B a T b  er0, 
O C B O ~ O A N B  OT XBOCTOBbIX, n P O M e X Y T O r I H b l X  U O C T a T K a  rOJIOBH3IX n p H -  

~ e c e i i .  
B C b I p U e B b I X  P ~ K T E I @ M K ~ ~ I I O H H ~ I X  Y C T a H O B K a X  B C I ~ H P T O B O ~  KOJOH- 

H e  npOMCXOAMT TOJIbKO K O H U e H T p H p O B a H M e  C n H p T a  A 0  88 '10 06. 
38 C Y e T  O C B O ~ O X & ~ H E I F I  er0 O T  XBOCTOBbIX I I p U ~ e C e f i  ( J I I o T ~ ~ H o ~ ~  

BOAM) . 
B A a H H O M  p a 3 A e J I e  P a C C M a T p M B a e T C R  pa601-a C ~ M P T O B O ~ ~  KOJIOH- 

HbI  H a  n p U M e p e  ~ ~ ~ ~ O ~ ~ K T H @ N K ~ ~ I ~ O H H ~ I X  YCTaIIOBOK.  
q a ~ e  B e e r 0  B ~ ~ ~ ~ O ~ ~ K T I I $ H K ~ ~ E I O H H ~ I X  Y C T a H O B K a X  B K a g e C T B e  

, C n H P T O B b I X  n P H M e H R K ) T  I I O J l H b I e  P ~ I ~ T I I @ H K ~ I J I I O H H ~ I ~  ECOJIOHI-IbI, U J I I l I I I b  

B Y C T a H O B K a X  n p R M O r O  A~?$CTBI?R C C O B M e w e H H b I M  I13BJIerIeI-IUeM C I I H p -  

T a  N 3  ~ P ~ X K E I  Pi J I I o ~ e p H 0 f i  BOA31 I l P U M e H R I O T  H e I I O J I H b I e  KOJIOEI-Ibl, COC- 

T O R m H e  TOJIbKO Pi3 K O H Q ~ H T P ~ ~ B O H H O ~ ~  9 a C T H .  B O T A e J I b H b I X  C A y ' i a R X  
A J R  Y ~ O ~ C T B ~  M O H T a X a  H P e M O H T a  c I I H ~ T o B ~ I O ,  K a K  I IOJIHyIo  PeKTLI-  

@ H K ~ ~ ~ ~ o N H Y I ~  KOJIOHHY, P a C Y J I e H R I O T  H a  O T r O H H y I O  I4 ECOHlleHTPaQEIOH- 
HYH) 9 a C T N ,  K O T O P b I e  OPraHkIr IeCKEI  C B R 3 a H b I  I l a P O B b I h l I I  H X H A K O C T H b I -  

M U  IIOTOKaMH. T ~ K ~ R  KOJIOHHa M O X e T  p a C C M a T p U B a T 3 C R  K a K  O A H a  

n o n H a R .  
C ~ N ~ T O B ~ R  K O J I O H H a  M O X l e T  n H T a T b C R  3 n I o p a T O M ,  C M e C b I o  3nIopa- 

Ta H 3 I I I o P U P O B a H H O r O  naps MJIH TOJIbKQ 3 n I O P I I P O B a H H b I M  n a p o M .  
3 n 1 o p a ~  BBOAHTCR B ,  C n H p T o B y I o  KOJIOHNY n p H  T e M n e p a T y p e ,  6 3 ~ 3 -  

KO$ K T e M n e p a T y p e  ero K H n e H m ,  a C ~ N P T O B O ~ ~  nap-  cyxoii H a C b I -  
w e H H b 1 f i .  

C ~ M ~ T O B ~ R  KOJIOHHa caa6xe~1a A ~ @ J I ~ ~ M ~ T o ~ o M  H K O I I A ~ H C ~ T O ~ O M ,  

B KOTOPbIX nPOI?CXOAIIT KOHAeHCaIJMR B C e r O  I I a p O B O r O  n O T O K a .  M3 KOH- 



A e H C a T O p a  0 ~ 6 k i p a e ~ c R  H € ! I I ~ c T ~ ~ ~ I ~ o B ~ H H ~ I ~ ~  C n N p T  - KOHl. IeHTPkiPOBaH- 
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p a H H o r o  ~ e n a c ~ e p ~ s o s a ~ ~ o r o  c n a p ~ a )  n o n H o c T b I o  n o c T y n a e T  H a  opo- 
m e H B e  KOJIOHHbI. 

I ( O H ~ e ~ ~ p k i p O ~ a ~ ~ b 1 f i  C n k i p T ,  O C B O ~ O X A ~ H H ~ I ~ ~  O T  r O n O B H b I X  n p k i M e -  
cefi, - p ~ ~ ~ k i @ k i ~ ~ ~ a H H b l f i  C n k i p T  0 ~ 6 N p a e ~ c R  CO B T O ~ O ~ ~  - A B ~ H ~ A U ~ -  
~ 0 f i  T a P e J I K k i  ( C ~ H T ~ R  C B ~ ~ X Y )  B XEIAKOM BkiAe. 

Cnoco6 o ~ 6 o p a  ~ ~ K T P ~ @ N K O B ~ H H O ~ O  C n k i p T a  113 > r c N n ~ O f i  @a3b1 C T a -  

penoe, nexawax H k i x e  ~ e p x ~ e f i ,  nonywn ~ a s ~ a ~ k i e  n a c T e p u 3 a- 
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r 0. 
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H b I  B XEIAKOR NJITIEI n a p 0 ~ 0 f i  @a3e N 3  3 O H b I  kiX M a K C k i M a J I b H O r O  KOH- 
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B M e C T e  C H e f i  Pi A P Y r k i e  XBOCTOBbIe  I IpkiMeCN.  C O ~ e p X a H k i e  3TMJIOBOrO 
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npki a H a J I M 3 e  pa60~b1 CIINpTOBbIX KOJIOHH B I IePBYIO O Y e p e A b  ~ e o 6 -  
x o ~ a M 0  3 H a T b  paClTpeneJI€!HNe K O H ~ ~ H T ~ ~ Q I ? ~ ~  C I I l l p T a  IIO T a p e J I K a M  KO- 
JIOHHbI, T a K  K a K  OT er0 K O H U e H T p a U N N  3 a B N C R T  K O ~ @ @ E I Q E I ~ H T ~ I  MCIIa- 

peHEIR II PaCIIOJIOXeHNC! 3 0 H  KOHuC!HTPNPOBaHMR BbIAeJ IHeMbIX B KOJIOH- 

fie npa~ece i i .  
P a c s e ~  pacnpeneneum ~ o ~ u e ~ ~ p a u ~ i i  c n H p T a  no T a p e n K a M  KO- 

JIOHIl M O X H O  BeCTN r p a @ N s e C ~ k i ~  MeTOAOM C I IOMOUbIO A N a r p a M M M  
@a30~0r0  P a B H O B e C l l R  X N A K O C T b  - nap CHCTeMbI ~ T H J I O B ~ I ~  CI IHpT  - 

0 Iff Iff 30 40 fl 50. 70 8O ,%non. 

a 

Pnc. 78. P a c n p e ~ e n e ~ u e  K O H U ~ H T P ~ & ~  c n a p T a  no T a p e n K a M  c n a p ~ o ~ o f i  KOJIOHHM: 

a - XOHqeHTpaUUOHHal gaCTh npu R: 1 - 2 ;  2 - 2.5: 3 - 3: 4 - 3,s; 5-4: 6-5 ;  7 - 6; 
8 - 7; 9 - 03 ; 6 - OTrOHHaq YaCTh 

B O n a ,  B ~ I ~ ~ x € ! H H o ~ ~  B MOJiHPHbIX I I p O u e H T a X  l l J I l l  AOJIHX eAk lHBubI ,  NAN 

aHaJ INTkI seCKMM MeTOAOM no @ O ~ M Y A ~ M  (29) - (39). 
Ha pac. 78, a n p m e n e H b I  r p a 4 a ~ a  p a c n p e n e n e n a R  ~ o r - r u e ~ ~ p a u ~ f i  

C n l l p T a  JIO TeOpeT l l ' 4 eCKkiM T a p e J I K a M  K O H Q € ? H T ~ ~ U M O H H O ~ ~  g a C T k i  KOJIOH- 

H ~ I  . n p x  p a s n l r s a b r x  sacnax @ n e r ~ b ~  a n o n y s e H x a  n ~ c T x n n R T a  KOH- 

ueu~pauae2 96,2Ol0 06. = 94,13°/0 M a c .  = 86,25% Man. (cnnoruub~e na- 
HHEI) ~ o ~ q e ~ ~ p a g a e f i  95,5°/0 06.=93,12O/~ M a c .  =84,11°/o M O n .  ( ~ Y H K -  
TNP) I I p H  p a 6 o ~ e  KOJIOHH n p k I  ~ T M O C @ ~ ~ H O M  A a B J I e H H H .  ~ O A Y Y ~ H -  
Hb1fi r p a a l l ~  n O 3 B O J I R e T .  ~ ' ~ I C T P O  O n p e A e J I R T b  H ~ O ~ X O A H M O ~  s l l C J I 0  T e O -  
P e T a s e C K F i X  T a p e n O K  B K O H ~ ~ H T P ~ ~ A O H H O ~ ~  g a C T B  KOJIOHHbI B 3 a B N C B -  



MOCTH OT R H ~ ~ A ~ H H O G  K O H U e H T p a q H H  n H T a H H R  XI. Bce K P H B b I e  pat- 
n p e n e n e H u R  ~ o w U e ~ ~ p a q u C i  c n H p T a  no T a p e n K a M  K o n o H H b I  c A e B a  ne- 
P e x O A R T  B B e p T H K a J I b H b I e '  JINHHU, KOTOPbIe  X a p a K T e p N 3 y I O T  M H H H M a n b -  
HO AOllYCTHMYK) KOHI.LeHTpaUMIO I IHTaHNR,  H H W e  K O T O P O ~  A a X e  lTpU 

6 e c ~ o ~ e Y H o  60JlbIIIo~ YHCJIe T a p e J I O K  B K O H ~ ~ H T P ~ I . L N O H H O ~ ~  LIaCTB 
KoJIOHHbI HeBO3MOWHO AOCTHYb ~ ~ A ~ H H O E  KOHI.LC!HTPaUHH AHCTHJI- 
J IRTa.  M M H H M ~ J I ~ H O  f iO l lyCTHMaR K O H q e H T P a Q H R  l l H T a H H R  X I M a H  3 a B H -  

CUT OT R. 
Ha PNC.  79 A a H a  3aBHCHMOCTb  XI,, OT R &JIR KOHI.LeHTPaI.LNH 

X~=96 ,2  Ol0 06. (cnnoru~b~e ~ U H H H )  H X ~ = 9 5 , 5  O/O 06. ( ~ Y H K T I ? ~ )  . M 3  
r p a @ ~ ~ a  BHAHO, YTO X1,,, yBeJ IHYHBaeTCJ3  C Y M e H b W e H H e M  R R 

y s e n u s e H H e M  XD. 

PNC. 79. r p a @ N ~ h  M N H N M ~ J I ~ H O ~ ~  AO- 
~ Y C T U M O ~  KOHQeHTPaUUN IlUTaHBR B 
SaBNcmocTu. OT sucna e n e r ~ u  ( 1  u 
2), MNHHMaJIbHOrO (4 )  a OnTkiMaJIb- 
~ o r o  (3) sacna ' e n e r ~ n  B saeaca- 
MOCTU OT KOHUeHTpaUNN AHCTHJInRTa 

Puc. 80. Pacnpenene~ae KoHqeHT- 
pasafi cnupTa ( X ,  O/O  on.) no T a -  
penKaM c n u p ~ o ~ o i i  KOJlOHHbl B 3a- 
BUCHMOCTN OT ~ C J I O B N ~ ~  BBOAa naTa- 
HUR B KOJIOHHY: 
1 - H o p ~ a n h H ~ f i  BBOA; 2 - HHBKHA 
B B O n ;  3 ;- BUCOKHR B B O A  ( C B ~ T ~ H M H  
K P Y X K B M H  n O K a 3 a H a  O n b l T H a I I  KOJIOH- 
Era, T e M H b I M H  - ~ P O H ~ B O A C T B ~ H H ~ R )  



Ha pac. 78, 6 I I p e A C T a B n e H  rpa@ki~ P a C I I P e A e J l e H H R  ~ O H ~ e H ~ p a u H f i  
C I I N p T a  IIO T a p e J I K a M  O T ~ O H H O ~ ~  YaCTH KOJIOHHbI B 3aBNCUMOCTN OT CO- 
O T H O ~ U ~ H I ~ ~ ~  X U A K O C T H O r O  (L) N I I a P O B O r O  (G)  I IOTOKa  ( c I I J I o W H ~ I ~  
nunmi). B e n ~ s u u a  LIG R s n R e T c R  @ y ~ ~ u u e f i  OT XI u R. Yucno T e o p e -  
TN9eCKMX T a p e n O K  B O T ~ O H H O ~  s a C T l l  KOJIOHHbI O I I p e A e J b I e T C R  I I p I l  y C -  
JIOBMN,  TO c o n e p x a H u e  c n u p T a  B '  nm~epuofi B o A e  c o c T a s n R e T  
0,015 '10 06.=0,01 'Io ~ a ~ . = 0 , 0 0 4 ' / ~  MOJI. 

H O P M ~ J I ~ H ~ I M  P e X N M O M  pa60~b1 C I I H ~ T O B O ~ ~  KOJIOHHbI ( K ~ K  I I o J I H o ~ ~  
~ ~ K T H @ H K ~ ~ P ~ O H H O ~ ~ )  C s M T a e T C R  T ~ K O ~ ,  I I p I l  KOTOPOM K O H q e H T P a U N R  
c n u p T a  B n u T a n u a  ( X H A K ~ R  @a3a) p a m a  K O H ~ ~ H T P ~ U M E I  ero BO @ner- 
M e ,  I I O c ~ y I I a I o 4 e i i  H a  T a p e J I K y  IIEiTaHHR. n p ~  T a K O M  P e X E I M e  KOJIOHHa 
A O J l X H a  EIMeTb MEiHMMYM T a p e J I O K  AJIR 3 a A a H H b I X  Y C J ~ O B N ~ ~  p a 3 A e J I e H H R  
c M e c u .  IIpu ycnosuu n o c T y r r n e H u R  n u T a n u R  npu T e M n e p a T y p e  K u n e -  
HHR fCaHueHTPa11,MSI IIEiTaHMR XI COOTBeWTE+4yeT T09 'Ke  ' I I epeCe iYeHHR pa- 
doseii n a H H u  OD O T ~ O H H O ~ ~  ki dB K O H ~ ~ H T ~ ~ ~ I I O H H O ~ ~  s a C T k I  KOJIOHHM 
( B ~ P X H R R  'XaCTb  PIIC. 80). 

Ann onpeneneum sucna T a p e n O K  B o ~ r o u ~ o f i  s a c T k I  K o n o H n b I  npu 
H O p M a J I b H O M  p e x u M e  p a 6 0 ~ b 1  C J I e A y e T  H a  r p a @ N ~ e  PNC.  78, 6 H a f i ~ H  
TOVKY I I e p e C e s e H H R  3 a ~ a H H o f i  K O H q e H T p a U H u  I IHTaHHR H 9 N C J I a  @ J I e r -  
MbI. M3 I ' p a @ H ~ a  C J I e A y e T ,  LIT0 H ~ O ~ X O A H M O ~  s H C J I 0  T e O p e T A s e C K A X  T a -  
P e J I O K  B O T ~ O H H O ~ ~  LIaCTN KOJIOHHbI B 3 H a 9 ~ ~ e i l b H 0 f i  CTe I I eHH 3aBMCHT 
O T  K O H q e H T p a q N H  n H T a H H R .  T ~ K ,  H a n p H M e p ,  I I p H  R=3,5 H X1>,200/0 MOJI. 
qucno T a p e n O K  o c T a e T c R  n p a K T a v e c K H  ~ O C T O R H H ~ I M ,  a c n o H u x e H H e M  
K O H ~ e H T p a q H N  p e 3 K O  B O 3 p a C T a e T ;  I I p H  K O H Q e H T p a ~ H N  .X2,<2,3°/o MOJI. 
n1o6oe ~ ~ C K O H ~ V H O  6 o n b r u o e  VHcJ Io  T a p e n O K  B O T ~ O H H O ~  LIaCTll KOJIOH- 
H ~ I  ~e o6ecnesu~ s a n a ~ ~ o r o  p a 3 ~ e n e ~ u x  C M ~ C H .  Ir-_ 

B I I p a K T l l K e  p a 6 0 ~ b 1  CIIFipTOBbIX KOJlOHH H e P e A K H  C J I y s a H ,  K O r A a  
K O H q e H T P a U k I R  I IkITaHNR H e  COBITaAaeT  C ~ O H u e H T p a u E i e f i  @Jler~bl, CTe-  
~aIouef i  c sb~uenexauefi  T a p e n m i ,  T. e. K o r n a  nmauue  BBOAHTCH BM- 
IIIe IlJIH H H X e  T a p e J I K N  IIHTaHkiR.  B H F i ~ H e f i  LIaCTkI PHC.  80 A a H  rpa- 
@HK P a C I I p e A e J I e H k I R  K O H U ~ H T P ~ ~ M ~ ~  IIO T a p e J I K a M  K O H ~ ~ H T P ~ ~ H O H H O ~ ~  
4 a C T H  KOJlOHHbI ( c I I J IoLuH~R JIHHBR) O T ~ O H H O R  LIaCTA (J~IIHNR T 0 9 -  
K a  - ~ I i p e )  A n R  Y u c n a  @ n e r ~ b I  R=3,5 npu T p e x  p a s n a s ~ b ~ x  cnoco6ax 
B B O A a  I IHTaHHR.  B I I e p B O M  C J I y s a e  I Ik lTaHHe  X 1  BBOANTCR H a  H O P M a J I b -  
HYIO T a P e J I K Y  I IHTaHHR.  M ~ M ~ H ~ H N ~  K O H u e H T p a U H P i  C n H p T a  IIO T a p e J I -  
K a M  AJIR o ~ r o ~ ~ o f i  LIaCTH KOJlOHHbI ~ 3 0 6 p a x e u o  J I H H H ~ ~ ~  1 OT TOIII<PI El. 
B0 BTOPOM CJ'IyYae I IMTaHMe BBOAMTCR BbILUe H O P M ~ J I ~ H O ~ ~  T a p e J I K k I  IIU- 
TaHMR,  P a C I I P e A e J I e H H e  K O H ~ C ! H T ~ ~ ~ H ~  AJIR OTI'OHHO~~ Y a C T B  KOJIOHHH 
u306paxe~o n u ~ ~ e f i  3 OT T O ~ K M  Dl. M B T p e T b e M  cnysae, K o r A a  nma-  
H u e  BBOAHTCR H u x e  ~ o p ~ a n b ~ o i i  T a p e n K u  n u T a a m ,  p a c n p e A e n e H u e  
K O H q e H T P a u A H  EJlR O T ~ O H H O ~ ~  YaCTH KOJlOHHbI ~ 3 0 6 p a x e ~ o  JlNHHefi  2 
O T  "I'OYKH B'. 

T o s ~ u  B H D H a  A H a r p a M M e  X - Y x a p a ~ ~ e p ~ 3 y m ~  n p e n e n b H b I e  
K O H q e H T P a u H k I  X M A K O C T u  H a  T a p e J I K e  I IHTaHHR I I p H  B B O A e  I I k I T a H u a  
COOTBeTCTBeHHO H N X e  NJIH BbILUe H O P M ~ J I ~ H O ~  T a p e J I K A  IIHTaHNR.  B 
o6oux c n y Y a R x  c y M M a p H o e  sucno T a p e n O K  B K o n o n n e  6 y n e ~  6 o n b ~ e ,  
s e M  npu nonave n u T a n a R  H a  H o p M a n b H y I o  T a p e n K y  n a ~ a H u R .  

B H H X H ~ ~ ~  g a C T H  PHC.  80 H a H e C e H b I  TOgKH IIO B a H H b I M ,  n O n y 9 e H -  
MblM npll PiCIIbITaHHkI O I I ~ I T H O ~ ~  C ~ H ~ T O B O ~ ~  KOJlOHHbI I I p U  P a s A e n e H N H  
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6 u ~ a p ~ o i i  CMeCH ~ T H J ' I o B ~ I G  c~T~PT- BOA^ (R=3,5 H Knfi T a p e J I O K  

q=0,6).  M3 r p a a k i e a  BHAHO,  TO T ~ O P ~ T B ~ ~ C K E I R  x a p a K T e p  pacnpene- 
n e H m  ~ o ~ q e ~ ~ p a q a i i  no T a p e n K a M  xoporuo c o s n a n a e T  c n p a e T a s e c -  . 
KEIM. T ~ M  Xe H a H e C e H b I  O n b I T H b I e  A a H H b I e ,  I I O J I y 9 e H H b I e  n p H  H C n b I T a -  

HHH ~ ~ B O A C K O ~ ~  YCTaHOBKH. C p e ~ H P i f i  E<nA T a p e n O K  BO BTOPOM C J I y s a e  
O n p e A e J I e H  P a B H b I M  0,47. M c x o ~ ~  H 3  TOrO:  
9 T O  ~oJI~I.J.IEIHcTBo OnbITHbIX T O 9 e K  B KOH- 

X/ ~ ~ H T ~ ~ ~ E I O H H O ~  'IaCTEI KOJIOHHbI P a C n O J I a -  

r a e T c R  nesee ~ e o p e ~ a s e c ~ o f i  ~ p a ~ o i i ,  MOX- 
HO 3aKJII09EITb,  9 T O  KOJIOHHa HClTbITbIBa- 

nacb n p H  R>3,5. B O ~ O H X  c n y s a H x  meeT 
MeCTO BBOA n I ITaHkIH  H H X e  H o p ~ a J I b ~ ~ f i  

T a p e m a  n H T a H m .  n o n n e p x a H m  HOP- 
M a J I b H O r O  P e X M M a  p a 6 0 ~ b l  C ~ M ~ T O B O ~ ~  KO- 

JIOHHbI no IIHTaHEIIo H ~ O ~ X O A H M O ,  9~06b1, 
K O H q e H T p a q H H  nEITaHHH 6b1na P a B H a  KOH- 

qf3HTPaqHEI XHAKOCTEI H a  T a p e J I K e  IIHTaHEIH,. 
' 9 T O  M O X e T  6 b 1 ~ b  Onpe,QeJI€!HO no COnOCTaB-  

neaam T e M n e p a T y p  B ~ y 6 e  s n m p a q ~ o ~ ~ o f i  
KOJIOHHbI EI H a  T a p e J I K e  I IHTaHHH c ~ E I ~ T o B o ~ ~  

KOJIOHHbI C ~ T o I I P ~ B K o G  H a  P a 3 H O C T b  A a B -  
J I e ~ P i f i  B 3 T A X  T 0 9 K a X .  

n p ~ s e n e ~ ~ b ~ e  ~ ~ ~ ~ E I K E I  ~ O ~ B O J I H I O T  ner- 
KO H ~ ~ I C T P O  n P O B O A H T b  P a C s e T  ClTEIpTOBbIX 
KOJIOHH B 3aBkICHMOCTH OT P H A a  C ~ ~ ~ K T O P O B , .  

H O p M E I p O B a H H e  H a H a J I H 3  HX pa60~b1, a T a K -  

x e  n p a s m b H o  n o n o i i ~ k i  K. o n p e n e n e H k i m  
6'.  . X0 MeCT YCTaHOBKEI A a T g H K O B  T e M n e p a T Y p b I  

Puc,  81. X a p a ~ ~ e p  pacnpe- HJIH K O H ~ ~ H T P ~ Q H ~ ~  AJIH CHCTeM a B T O M a T H -  

AeJIeHUH K O H U ~ H T ~ ~ ~ H ~  CnI4p-  geCKOrO perynEIpoBaHHH' 
~a no ~ a p e n ~ a ~  B S B B U C N -  Ha pac, 81 n p e n c ~ a s n e ~  x a p a ~ ~ e p  pac- 
MOCTU OT BeJIB9NHbI R :  n p e A e a e H E I H  K O H ~ ~ H T P ~ ~ M ~  C n H p T a  no T a -  
n'; n"* n"'-qwcno , , I  P e J I K a M  C ~ H ~ T O B O ~ ~  KOJIOHHbI B 3aBHCHMOCTH 
XD, XI. XD - KOHgeHTpaUUP 

OT 9kICJIa  a J I e r ~ b 1 .  C YBeJ'IEiYeHHeM R AJIR 
RUCTUJlJlPTa 

AOCTHXeHMR 3 a f i a ~ ~ o f i  KOHUeHTpaUEIH AH-  

CTHJIJIHTa X D  H C O A e p X a H k I H  C I I H p T a  

B K Y ~ O B O M  O C T a T K e  X o  T ~ ~ ~ Y ~ T C H  MeHbLLIee 9HCJIO T a p e J I O K ,  a n p H  

IIOCTORHHOM qHCJIe  T a p e n O K  C Y B e J i H s e H U e M  R. lT0BbILLIaeTCH KOHUeH- 
T p a Q H H  C I I H p T a  B AHCTkIJIJIHTe H y M e H b I I l a e T C R  er0 C O A ~ ~ ~ ~ H E I ~  B ~ ~ 6 0 -  
BOM O c T a T K e .  M3 r p a a ~ ~ a  BHAHO,  TO B 3 o ~ e ,  np~neramue i i  K T a -  
P e J I K e  I I I ITaHHH, ~ a 6 ~ 1 m ~ a e ~ c R  p e 3 K O e  H3M€!I-I€?HHE! K O H & E ! H T P ~ ~ E I ~ ~  C n H p T a  

H a  T a p e J I K a X ,  EI O C O ~ & H H O  C yBeJ IHW?HHeM R. 

M3 PHC. 78 c n e n y e T ,  s ~ o  p a c n p e f i e n e H a e  ~ o ~ q e ~ ~ p a q a f i  c n H p T a  n o  
T a p e J I K a M  3 a B H C H T  OT R. n p E I  p a C 9 e T e  KOJIOHH B a X H O  B b 1 6 p a ~ b  OnTEI- 
M a J I b H O e  3 H a Y e H H e  er0 Ron,. fi0 lTOCJ'IeAHer0 B p e M e H H  9EICJIO @ J I ~ ~ M M  

06b19~0 sb16~1panu H a  OCHOBe ' I I ~ ~ K T U ~ ~ C K E I X  AaHHbIX.  
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ycno~af i  6 p a r o p e ~ ~ a @ i ~ a u a ~  M. cD. M ~ J I ~ x c B K o M  c o B M e c r H o  

c a B T o p o M  O n p e A e n e H o  R o n T  no M e T o A m e ,  n p e ~ n o x e ~ ~ o f i  A. H. n n a -  
HOBCKBM. 

n p ~  p a C 9 e T e  R o n ,  AJIR c I I B ~ T o B o ~ ~  KOJIOHHbI 6b1nki I IPBHRTbI  CJIe-  
A y I o I 4 B e  EICXOAHbIe A a H H b I e  no C O A e p X a H B E O  C I I B p T a :  B O C T a T K e  
XO = 0,015 '10 06. = 0,0047 M o n . ;  B s n m p a T e ,  n o c T y n a m u e M  H a  T a p e n -  
KY n H T a H B R  ~ln!4p~oi~ofi, KOJIOHHbI, X 1 = 4 5  'lo 06.= 19,2 1 'lo won.; B AHIC- 

TBJ I J IRTe  X~=96,2 ' /~ 06.=86,254'/0 MOJI. M I - ~ H B M ~ J I ~ H O ~  sllcno @ J I e r -  

M ~ I  O n p e A e n m o c b  no a o p ~ y n e  
R,, = (Xo - B,,,,)/B,,,, = (86,254 .- 25,9)/25,9 = 2,33, (94) 

Ann p R n a  s ~ a s e ~ ~ f i  s m e n  a n e r ~ b ~  6onbrrre RMU,=2,33 hpenene- 
HO nonoxeaue pa6osax n a ~ n f i ,  ~ a f i ~ e ~ o  w c n o  ~ A H H B I I  n e p e H o c a  rn u 
y C T a H O B J I e H a  3aBBCMMOCTb  M e X A y  m B R. P ~ C ~ ~ T O M  OIIpeAeJ IeHO,  s T 0  

M B H B M a J I b H O M y  o6 'be~y KOJIOHHbI, K O T O P ~ I ~ ~  n p O n O p ~ l l O H a J I e H  n p O B 3 -  

BeAeHBIO m (R + I ) ,  COOTBeTCTByeT  R0,~=3,24,  CJ IeAOBaTeJ IbHO,  KO@- 
@ B ~ H ~ H T  B 3 6 b 1 ~ ~ a  @IerMb1 COCTaBNT 

d = RIR,,, = 3,24/2,33 1,4. 

Ecna MCXOABTb M3 MWHHMYMa 3 a T p a T  H a  A3rOTOBJIeHHe  KOAOHHbI 

Pi 3 K C n J I y a T a Q B O H H b I X  PaCXOAOB ( f l a p  I4  BOA^), TO p a C ' 4 e T  n O K a 3 b I B a e T  

( ~ u c .  82), YTO O n T B M a J I b H a R  BeJ IMgHHa  B 3 6 b 1 T ~ a  ( P J I ~ ~ M ~ I  AOJI lKHa 6 b 1 ~ b  
& = 1,2 t 1,25, O A H a K O  n p M  3 T O M  H ~ O ~ X O A M M O  CTPOMTb ~ ~ K T B ~ B K ~ U M O H -  
H ~ I O  ' K O J I O H H ~  c 90-100 T a p e m a m ,  

4 T 0 ,  IIO-BNAMMOMY, H e P a q M O H a J I b H O ,  
T a K  K a K  yCJIOXHneTC54 M3rOTOBJIeHMe fr&~z7$~~~$z7g2~ 6 
KO.rIOHHbI, I I o T ~ ~ ~ ~ ~ T c R  6onbruaa BbI-  
COTa  n 0 M e Q e H U R  ~ ~ K T H @ M K ~ ~ B H ,  M e -  ' 
H e e  Y A O ~ H ~ I M  ~ Y A ~ T  O ~ C J I ~ X M B ~ H M ~  

CTOU- 

M @ T ~  napa 2,5 p y 6 . / ~ ,  CTOEIMOCT~ 

C ~ H P T O B O ~ ~  KOJIOHHbI 25000 py6. n p B  
npOEI3BOABTeJIbHOCTB 2000 f i a J I / C y ~ ,  3 
Y B c n o  T a p e J I O K  B KOJIOHHe N=66 HJIM 

n=33 ( n p ~  KnH =0,5). 
B I I p a K T B K e  P a C q e T a  CnNpTOBbIX I f  

KOJIOHH AJIR C I I B P T O B O ~ ~  I IpOMbIII IJ IeH-  
HOCTB 06b14~0 I IpUHEIMaeTCR & = 1 , 5 ,  
9 T O  y B e J I E I 9 H B a e T  o6uae 3 a T p a T b I  H a  R 
15 'lo ITPOTllB MEIHBMaJIbHbIX,  3 a T O  KO- 
JIOHHbI npll 3 T l l X  YCJ'IOBBRX p a 6 0 ~ a I o ~  PNC. 82. I< onpeAeneHliIo OYTNMaJIb- 

B donee ~ C T O ~ ~ H B O M  pe>KpfMe. B T e X  H O ~  BeJIHYNHbI N36bITKa QJIer~b1: 

c n y ' 4 a R X ,  K O r A a  NMeeTCR BO3MOXHOCTb  - cyMMapHhle 3aTpaTn' Kon'lAan; - 
CTOUMOCTL napa, ~ o n . / n a n ;  3 - ynenb- 

YBeJIBZIBTb ¶HCJIO T a p e J I O K  ,B  CIIEIpTo- HLIR pacxon napa, ~ r l ~ a n ;  4 - ~ e o 6 x o .  
nuMoe sucno TeopeTusecKux TapenOK; BOG KOJIOHHe 6e3 3 H a 9 N T e J I b H b I X  KaI IN-  5- a ~ o p ~ ~ 3 a q u o n ~ b l e  o='lucneuwR 
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T a J I b H b I X  3 a T p a T  H a  PeKOHCTpyKQUIO I l O M e l U e H l l R ,  3 T 0  A e J I a T b  11,t:neCO- 
06pa3~0, T a K  K a K  C H H X a e T C R  y n e l n b ~ b 1 f i  P a C X O n  naps, I I O B b I W a e T C R  

lTpOH3BOAkiTeJIbHOCTb C I I H ~ T O B O ~ ~  KOJIOHHbI Pi CHMXaIOTCR 0614~e 3a- 
T p a T b r  H a  n p o B e A e H u e  npouecca p e ~ ~ k i @ ~ ~ c a ~ k i k i .  

Bb~rue, H a  PHC.  79 6 b r n a  A a H a  3aBl lC l lMOCTb  W i C J I a  @ J I ~ ~ M M  OT KOH- 
u e H T p a u l l M  P ~ K T H @ H K O B ~ H H O ~ O  C n l l p T a .  npll P a C q e T e  n P H H R T 0  R o n T =  

-,= 1,s RMm. 

npll P a C q e T e  M HOPMl lPOBaHkiN  CIIkiPTOBbIX KOJIOHH B B X H O  3 H a T b  

3aBMCMMOCTb P a C X O A a  I I a p a  OT YMCJla @ J J I e r ~ b 1  M KOHQeHTPaQki l l  P e K -  

T H + H K O B ~ H H O ~ O  c n H p T a  ( A M ~ T M ~ A R T ~ ) .  Han6onee ao- 
C T o B e p H b I M  M e T o n o M  p a c Y e T a  pacxona napa ( ~ e n n a )  
RBJIf ieTCR COCTaBJIeHMe T ~ I ~ J I o B o ~ o  6 a n a ~ c a .  

Ha PMC. 83 A a H a  C X e M a  C ~ U ~ T O B O ~ ~  KOJIOHHbI C 

y K a 3 a H l l e M  I IpOnyKTOBbIX IIOTOKOB (B  K r ) ,  r A e  G - 
I IMTaHMe ( 3n Iopa~) ,  D - AllCTMnJIEIT ( C Y M M ~  PeKTM-  

@ I I K O B ~ H H O ~ O  k~ ~ e n a c ~ e p s s o s a ~ ~ o r o  cnwp~a)  , P - 
rpemrrl~fi nap, 0 - A I o T e p H a f i  B o A a ,  R - sucno Qner- 
MbI. 

qepe3 i ( B  K ~ x / K ~ )  C COOTBeTCTBYIOUHMEl ElHAeK- 

c a m  0 6 0 3 ~ a s e ~ o  T e n n o c o n e p x a w i e  nponymoa B 
X H A K O ~  @ase, a ~ e p e s  I - B  napo~oj i  4ase. 

Y p a ~ ~ e ~ u e  T e n n o B o r o  6 a n a ~ c a  KOJIOHH~I:  

P IP + Gio + R D ~ D  =(R + ~ ) D I D  + Oio f Q,, (95) 
m e  Q, - TennonoTepu B OKpyxamwyK) cpeny u HeysTeHHoe Ten- 

Put. 83. Cxe- no ( n a p ~  cusyrunoR + p a ~ u u u ,  AorpeB nuTaHp no TeMnepaTy- 
M a  cnupTO- pH KuI I~HI~R) .  
BOIi KOJIOH- 
HM ~ P M  3 a K P b I T O M  o6orpe~e Y p a B H e H M e  (95) OTHOCH- 

T e J I b H O  y & e J l b H O r O  P a C X O A a  T e n J l a  M O X ~ T  6 b 1 ~ b  ripe- 
06pa3osa~o  B Y p a B H e H M e  (96) : 

a 0 p ~ y J I a  (96) I I p l l M e H k i M a  I IpM nm6b1x A a B J I e H N R X  B KOJlOHHe. 

P ~ C Y ~ T M  n O K a 3 b I B a I o T ,  YTO Qn COCTaBJIRIOT -420 KAX H a  1 KT 

AMCTkIJIJIRTa M PaCIIPef leJIRIOTCSI  C J I e A y I O u k i M  o 6 p a 3 0 ~ :  TelTJIOnOTepM 

B O K P Y X a I O u Y I O  C p e A y  -250 K , & K / K ~ ;  TeIIJIO, OTBOAkiMOe C C H B Y ~ U H O ~ ~  
@pa~uaeii ,  -130 K A > K / K ~ ;  T e n n o  f r a  n o n o r p e B  n n T a H m  no T e M n e p a -  
T Y p b I  KkiI IeHl lR -40 KAx/K~ .  

PeLLlaR  Y p a B H e H M e  (95) O T H O C l l T e J b H O  P,  IIOJIyrIllM 



HO ID - i ~ =  r - c K p b I T a F  T e n n o T a  H c n a p e H m ,  K,U,X/KI-. 
, H I ~ H M ~ M  T e l n n o c o r A a p x a H u e  rp,e~H>uero nap a I p  = 2682 KHXAKI' 

( Y C J I O B H ~ I ~ ~  nap), T e n n o c o a e p w a H U e  n l o ~ e p ~ o f i  B O A ~ I  i0=440 KHXIKI', 
9 T O  COOTBeTCTBYeT N ~ ~ ~ I T O ~ H O M ~  AaBJIeHEIK) B ~ y 6 e  KOJ'IOHHbI 
0,025 M n a  (2,5 M BOA. CT.), T O r A a  y A e J I b ~ b 1 f i  P a C X O A  naps, OTHeCeH-  
~ b I f i  K 1 KT AHCTHJIJIRTa,  COCTaBUT (B ~ r / ~ r )  

M3 Y P a B H e H H F I  (98) c J I ~ A Y ~ T ,  9 T O  y n e J I b ~ b 1 f i  P a C X O A  naps 3 a B U C H T  
OT YUCJIa  @ J l e r ~ b 1 ,  KOHUeHTPaqEIEI  AHCTEInJIRTa XD I? ITHTaHHR (3ITIOpa-  

~ a )  XI. 
n p e n s a p ~ ~ e n b ~ b ~ e  p a c s e T b I  ~ O K ~ ~ ~ I B ~ I O T ,   TO K o H u e H T p a u m  n m a -  

HHR (Xc=20f 50 'I0 06.) H e  0 ~ a 3 b I ~ a e ~  C y u e C T B e H H O r O  BJIHRHHR H a  
y ~ e J ' I b ~ b 1 6  P a C X O A  naps.' ~ H ~ ~ u T ~ J I ~ H O  6onbruee 0BJIHRHHe O K a 3 b I B a e T  

K O H ~ C ! H T p a ~ E I R  AUCTUJIJIFITa. 
H p H  IIOCTORHHOM 3 H a 9 e H B B  Xc Y p a B H e H H e  (98) n p e o 6 p a 3 y e ~ c ~  B 

y p a B H e H U e  n p a ~ o i i :  
P = RR + B K~/KI', (99) 

A H ~ J I H ~ H P Y R  Y p a B H e H H e  (102), M O X H O  C A e J I a T b  BbIBOA, 9 T O  YAeJ lb -  
H M ~  pacxoi naps I I p H  ~IOCTORHHO~~ K O H q e H T p a Q H H  AHCTHJIJIRTa I I ~ R M O  
I l p O n o p q H O H a J I e H  ¶HCJ ly  l$JIer~bI ;  C Y B e J I I l s e H U e M  K O H ~ ~ H T P ~ ~ E I U  AHC- 
THJIJIRTa ~ A e J l b ~ b I f i  ~ ~ C X O A  'naps yMeHbIUaeTCS3  n p H  R = C o n s t ,  T a K  

K a K  t H I D  [CM. Y p a B H e H H e  (98)] YMeHbIUaIOTCR C I IOBbIII IeHUeM XD. 
O A H ~ K O ' I I P H  3 K C n J l y a T a Q H U  KOJIOHH C Y B e J I N 9 e H H e M  K O H I l e H T P a U H H  
CITl lpTa B AHCTHJIJIRTe T P ~ ~ Y ~ T C R  60nb~uofi P a C X O A  I T a p a ,  T a K  K a K  n p H  
ITOCTORHHOM LIHCJle T a p e n O K  B KOJIOHHe H ~ O ~ X O A H M O  COOTBeTCTBeHHO 

y s e n H s m a T b  s H c n o  a n e r ~ b r ,  a  TO ~ p e 6 y e ~  6onbruero ynenmoro pac- 
x o A a  napa,  TO ~ n o n ~ e  c o r n a c y e T c R  c a o p ~ y n o f i  (102). 

n p u ~ e p .  O n p e n e n u ~ b  h e n b a n t i  pacxoa napa H a  I aan p e ~ ~ a a a ~ o ~ a ~ H o r 0  
c n a p T a  npu cnenynuux ycnosaax p a 6 0 ~ b 1  K O J I O H H ~ I :  X ~ = 9 6 , 5 %  06.; ~ e n a c ~ e p ~ 3 0 -  
B a H H O r O  C I I H p T a  0~6upae~cr r  5°/0 O T  KOnHYeCTBa ~ ~ K T H @ H K O B ~ H H O ~ O  C n H p T a .  

~ P H M ~ M ,  9 T O  K O H U e H T p a U H R  H e n a C T e p k i 3 0 B a H H O r O  C I I H p T a  p a B H a  K O H U e H T p a U N U  
~ ~ K T U @ H K O B ~ H H O ~ O .  n o  Y p a B H e H H H )  (102) H M e e M  

P = (1,285 -0,009.96,5)  4.7 -0,012.96.5 4- 1.707 = 2,502 KT H a  1 K r  AHCTMn- 

JIRTB . 
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%cno @ n e r ~ ~  npUHRT0 no PUC. 79. 
B 1 Kr fiNCTUJIJIRTa Ha AOJIIO P ~ K T U @ U K O B ~ H H O T O  CnUpTa npUXOnNTCR 

100.1 : 105= 0,952 Kr, CJIefiOBaTeJIbHO, yneJIbHb1fi paCXOA naps, O T H ~ C ~ H H H ~ ~  K 1 Kr, 
~ ~ K T N @ H K O B ~ H H O ~ O  CnNpTa, COCTaBNT 2,502 : 0,952=2,63 K T / K ~ .  npU IIJIOTHOCTki AN- 
cTlinnRTa 0,805 ~ r / n  yfienb~b16 pacxon napa Ha 1 nan cocTasm 2 , 6 3 ~ 0 , 8 0 5 X  10= 
=21,2 Kr. 

Y~eJIbHblfi paCXOA napa Ha 1 AaJI GnUpTa K O R U ~ H T ~ ~ U I ~ ~ ~ ~  96,2'/0 06. (npU R= 
=3,5) paBeH 18 Kr, a IIpU KOHUeHTpaUUU 95,s P=13,8 Kr/AaJI (R=2,5) .  

B KBKAOM CJIyYae npUHUMaJIOCb Rnrlrrr AJlR 3a~aH1106 KOHUeHTpaUUN 

c n U ~ ~ J I y ~ e H H b I e  aHaJIHTU4€!CKHe 3aBHCHMOCTH A a m T  i O 3 M O X H O C T b  J I W -  

KO O n p e A e J I H T b  y ~ e J I b ~ b 1 f i  P a C X O A  H O p M a J I b H O r O  naps B 3aBACkIMOCTU 

OT OCHOBHbIX I I a p ' a M e T P O B  I I p O u e C C a  p e K ~ H @ P i K a ~ F i k i  H MOrYT 6 b 1 ~ b  KC- 

n O J I b 3 O B a H b I  I I p H  p a 3 p a 6 0 ~ ~ e  CpeACTB a B T O M a T H s e C K O r 0  p e r y J I l l p 0 B a -  

HHII,  n p I l  H O p M H p O B a H H H  H a H a J I H 3 e  p a 6 0 ~ b 1  CnMPTOBbIX KOJIONH. B ~ I -  
B e A e H H b I e  Y P a B H e H M R  C I I p a B e A J I l l B b I  I<aK I I p I l ' 3 a K P b I T O M ,  T a K  14 OTKPb1- 

TOM o6orpe~e  KOJIOHHbI B n p e A e J I a X  H 3 M e H e H H R  Xli OT 20 A 0  50°/0 06. 
H XD OT 94 AO 97,2 O/O 06. 

B COOTBeTCTBHH C M H C T P Y K ~ H ~ ~ ~  no O I I p e A e J I e H l l ~  IIPOkI3BOACTBeH- 

HbIX M O ~ H O C T ~ R  CnMpTOBbIX 3 a B O A O B  (M., U H M M T ~ M I I H Q ~ ~ ~ O M ,  
1975) MOQHOCTb ~ P ~ ~ O ~ ~ K T N @ I I K ~ ~ E I O H H ~ I X  YCTaHOBOK OlTpeAeJ IReTCR 

B 3aBIICHMOCTkI OT A k I a M e T p a  C n H p ~ 0 ~ 0 f i  KOJIOHHbI (D, M ) .  
npli B ~ I P ~ ~ O T K ~  C n l l p T a  ~ b 1 C L U e f i  OqHCTKH M O U H O C T b  ( M ,  A ~ J I / c ~ T )  

p n p e A e n R e T c R  no y p a B H e m m  

M = 5 5 ~ ' ( 2 6 , 6 - ~ ~ ) .  (103) 
,Ecna K o n o m a  H e  T H n o s a s I ,  a n o n s e p r a n a c b  ~ o n e p ~ a s a u a a  ( y ~ e -  

naseao sacno  apen no^), TO 

M -- 380D2 (4,92 - D). (104) 
n p k i  B ~ I P ~ ~ O T K ~  C n U p T a  IIepB0,I'O C O p T a  r IpOH3BOAHTeJIbHOCTb Y C T a -  

HOBKH y s e n l r s m a e T c s I  ,. ~a 15°/0, a npa B ~ I P ~ ~ O T K ~  c n l r p T a  3 K c T p a  - 
C H H X a e T C R .  H a  15 '10 no O T H O L L I ~ H H I ~  I< ~ ~ o H ~ B o A ~ ~ T ~ J I ~ H o c T ~ ~  IIO C n H p T y  

~b1cLLIe f i  O'IHCTKH. 

An2 n e p e c s e T a  H a  M o m H o c T b  no YCJIOBHOMY c n ~ p ~ y - c b r p q y  nony- 
s e ~ ~ b ~ f i  p e 3 y J I b T a T  Y M H O X a & T C R  H a  K O ~ @ @ I I Q H ~ H T  1,05. 

~ P O H ~ B O A E I T ~ J I ~ H O C T ~  C I I ~ ~ P T O B O $  KOJIOHHbI 3 a B H C H T  OT TaKkIX @ a ~ -  
TOPOB, K a K  ceseme KOJIOHH~I ,  K O H C T P ~ K U H R  T a p e n O K ,  B e n k i s a n a  M e x -  
T a p e J I O s H O r O  PaCCTOFIHHSI, KnA a sacno T a p e J I O K ,  K O H U e H T P a 4 H R  
AHCTaJIJIRTa,  I IHTaHHR II A p .  ~ O M M M O  3 T O r 0  H a  lTPOH3BOAIITeJIbHOCTb 

KOJIOIlHbI BJITIIIsIeT ue J Ib1 f i  P R A  BHeLUHMX @ ~ K T O P O B :  B e J I H s H H a  n 0 B e p X -  
H o c T a  14 K O H C T P ~ K U I I S I  ~ e a n e r ~ a ~ o p a ,  T e M n e p a T y p a  @ner~br ,  napa- 
M e T p b I  rpemwero napa a ~ p .  

M c K J I I O ~ H B  BJ IHRHHe  BHeLUHI.IX O~KTOPOB,  YCTaHOBHM 3 a B B C B M O C T b  

I IpOH3BOAHTeJIbHOCTH KOjIOHHbI OT OCHOBHbIX ' p a 3 ~ e p 0 ~  KOJIOHHbI II I I a -  

P a M e T p O B  I I p O u e C C a .  

0 6 ~ ~  napa, n o A a a M a m w e r o c s I  B K o n o H H e ,  

V = Fw, (105) 



rae F -  c e o 6 o ~ ~ o e  ceseaue KOJOHIIJA, M ~ ;  w - - n o n y c ~ u ~ a r r  C K O P O C T ~  napa B CBO- 
~ O A H O M  C e g e H H H  K O J O H H b I ,  M/C. 

Ann o n p e A e n e H N R  w npennoxea p ~ n  @ o p ~ y n ,  onsar<o A m  cnap- 
TOBbIX KOJIOHH, O C H a m e H H b I X  M H O r O K O J I n a ~ K O B b I M N  T a p e n K a M N ,  ~ a a 6 0 -  
JIee  yAOBJIeTBOpkITeJ IbHbIe  p e 3 y J I b T a T b I  A a e T  @ 0 p M y J I a  K N p I L I 6 a y M a  

(53). 
A m  c n a p T o s b I x  KOJIOHH K O H C T P ~ K U N H  r ~ n p o n ~ m e n p o ~ a - 2  pac- 

CTORHHe M e X A y  T a p e J i K a M k I  ( H )  K o J ' I ~ ~ J I ~ T c H  B n p e A e J ' I a X  170-230 MM., "I 
~ ~ O T H O C T ~  naps no BbICOTe KOJIOHHbI p e 3 K O  MeHReTCH.  B HNxHC!~ 

~ ~ C T U  KOJIOHHbI O H a  p a B H a  0,7 Kr /M3 ,  a B B ~ P X H ~ ~  (B  3 0 H e  MaKCPiMaJIb-  

H O ~  KOHQeHTPaQNEI c I I H ~ T ~ )  1,4-1,75 Kr/M3. 
C_"___.",,__(___ ...- .- _-_  .-.... " .--- - -  '"-. 

-+-.. "-"---"l-.--ll-------- 

~ J I O T H O C T ~  naps 3aBNCkIT OT K O H Q e H T P a Q H N  ANCTHJIJIRTa X D  H 
A a B J I e H N H  B ~ e p ~ ~ e f i  YaCTH KOJ'IOHHbI P. T ~ K ~ R  3aBEICHMOCTb H a  OCHO- 
BaHHkI  C I I p a B O s H b I X  A a H H b I X  l T p e A C T a B J I e H a  B B N A e  r p a @ N K a  (PBC. 84, a).  
Ha PNC.  84,6 l l p H B e A e H a  3aBkICNMOCTb w=f (pn, H) I lO  A a H H b I M  KHPLU- 
6 a y ~ a .  

Ha 0 6 p a 3 o ~ a ~ a e  AHCTEIJIJIHTa p a C X O A y e T C R  TOJIbKO Y a C T b  l T a p O B 0 -  
ro n o T o e a ,  nporueAruero y e p e s  KOJIOHHY. Macca A a c T a n n R T a  ( B  K ~ / c )  
COCTaBHT 

D = Vp,I(R + 1). (106) 



YMCJIO a J I e r M b 1  KOJIOHHbI B 3 ~ a 4 H ~ e J I b ~ 0 f i  CTe I I eHN 3 a B H C l l T  O T  XD 
H s m n a  T a p e n O K  n. Ha pac. 79 6bma n o ~ a 3 a ~ a  ~ ~ B H C L I M O C T ~  

Ron= = f (XD) . E I O  C J I e A y e T  I IOJ Ib30BaTbCR I I p H  I I p O e K T H p O B a H H H  KOJIOHH. 
CYUleCTBYIOUl11X KOJIOHH R RBJIReTCR @ Y H K I I ; H ~ ~ ~  OT It I I P H  3 a A a H -  

HOM 3 H a 4 e H H E I  XD. T ~ K ~ R  3aBHCNMOCTb  AJIR X ~ = 9 5 , 5  O$J 06. (IIYHK- 
TNP) N 96,2OI0 ( c I I J I o L U H ~ I ~  ~ 1 1 1 ~ ~ 1 1 )  C y 4 e T O M  BJIMRHIIR KOHqeHTPa41111  

n 

6s 

60 

55 4 do.# 

50 
8000 

76'6'6' 45 

6000 40 

35 

JR 

25 

20 

15 

iff 

u 
Z 45 3 $0 4 $5 5 45 6 45 Q5 !575 (Q l25 l 5  [75 ZU 

d 0 
d 

PHC. 85. K P a C s e T y  llpOLi3BOAIiTeJIbHOCTIi ClI l ipTOBMX KOJIOHH: 

C? - 3aBHCHMOCTh M I X H Y  f l  H R IIPH XI (B Oh MOI.): 1-  5; 2 - 10; 3-20; 84-40; 
6 - 3aBKCHMOCTh M (B i Z a n / c y ~ )  OT D KOnOHHM [B M) 

n H T a H H R  (XI) A a H a  H a  PHC. 85, a, O n H a K O  H a  H e M  BMeCTO @ ~ K T H ¶ ~ C K O -  
ro s H c n a  T a p e n O K  N n a H o  T e o p e T N s e c K o e  s m n o  T a p e n O K  n. K a K  yxe  
6b1no C K a 3 a H 0 ,  AJIR I I e p e x o A a  OT n K N H ~ O ~ X O A H M O  3 H a T b  KnA T a -  
PeJ IOK,  K O T O P ~ I A  AJIR I I ~ ~ K T ~ ~ ~ ~ c K H x '  p a C 4 e T O B  I I p H M e H H T e J I b H O  K CI IUp-  
TOBbIM KOJIOHHaM C MHOrOKOJIIIa4KOBbIMN T a p e J I K a M H  KOHCTPYKUHH 
r l i l T p 0 I I ~ U l e I I p 0 M a - 2  M O X e T  G b l T b  I IPHHRT OT 0,4 A 0  0,5 B 3aBUCHMOCTH 
OT A u a M e T p a  KOJIOHH~I.  

- 
Cnenye~  T a K x e  y s e c T b ,   TO n a c ~ e p u 3 0 ~ a ~ ~ b 1 i i  c n H p T  113 cnxp? 

TOBbIX KOJIOHH O T ~ ~ ~ P ~ ~ T C R  CO B T O P O ~ ,  ~ ~ T B ~ P T O ~  HJIH W ~ C T O ~ ~  T a -  
,peJI:K11, a B P5fA.e C J I y q , a a B  11 H H X e  (C 8-12-fi), C s I l T a R  C B a p X y ,  BICJIeA- 
C T B l l e  4 e r O  C O O T B e T C T B y I o ~ e e  411CJIO T a p e J I O K  H e  y 4 a C T B y e T  B KOHQeHT- 
pUpOBaH1111 CHHpTa-ANCTMJIJIRTa.  B CBR3H C 3 T H M  IIPM p a C 4 e T e  I Ip0113-  
, B O A L I T ~ J I ~ H O C T N  KOJIOHH M3 o6wero 411CJIa T a p e n O K  C J I e A y e T  B b I 4 U T a T b  
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9 a C J I O  T a p e n O K  B b I W e  M e C T a  o~6opa .  T ~ K ,  AJIR KOJIOHHbI C 74 T a p e n -  
K a M N  C ~ ~ A Y ~ T  6 p a ~ b  B p a C 4 e T  67, a C YYeTOM q=0,5 3 T 0  COCTaBNT 
33,s T e O p e T N 4 e C K H X  T a p e n O K  I I p N  YCJIOBNN, YTO CI INPT O T ~ H P ~ ~ T C X  C ,  
~ o c b ~ o f i  T a p e m t i .  

r p a @ N 4 e c K a R  3aBNCNMOCTb  H a  PNC.  85, U R=f (n, XI, XD) A a H a  AJIR 
C J I y 4 a R  p a 6 0 ~ b 1  KOJIOHHbI B OIITNMaJIbHOM P e X N M e ,  T. ,e. I I p N  yCJIOBNN, 
9 T O  K O H U e H T P a U N R  I INTaHNR COBI IaAt i eT  C K O H U ~ H T P ~ ~ H ~ ~ ~  X N A K O C T N  
H a  T a p e J I K e  I INTaHNR.  C o ~ e p X a ~ N e  C I I N p T a  B J I W ~ e p ~ o f i  B O A e  I IPNHRTO 
Xd=O,OlO/o M a c .  N X ~ = 9 5 , 5  N 96,2'/d 06. 

B CBR3N C T e M  4 T O  I I p N  p a 6 o ~ e  KOJIOHHbI B O S M O X H M  H e K O T O p b I e  
OTKJIOHeHNR OT OIITNMaJIbHOI'O P e X N M a  pa60~b1 N 3 - 3 a  H ~ C T ~ ~ N A ~ H O C T H  
I I O A a s H  , I INTaHHR,  I I a p a ,  BOAbI N A P Y r N X  I I ~ N ~ N H ,  KOJIOHHa A O J I X H a  
0 6 J I a ~ a ~ b  " H ~ K O T O ~ M  3 a I I a C O M  ,MOUHOCTN.  C J I ~ A Y ~ T  T a K X e  Y s e C T b ,  
4 T O  4 a C T b  ANCTHJIJIRTa c0,5-5°/o); ~ 0 3 ~ p a k a e ~ c R  B 3 I I W p a U N O H H y I O  
KOJIOHHY B B N A e  H e I I a C T e p l l 3 O B a H H O r O  C I I N p T a ,  IIOBTOMY @ ~ K T H ~ ~ C K ~ R  
IIpON3BOANTeJIbHOCTb KOJIOHHbI IIO ~ ~ K T N $ N K O B ~ H H O M ~  C I I N p T y  6y~e1: 
M e H b W e  KOJIH4eCTBa  ANCTNJIJIRTa H a  BeJIM9NHY H e I I a C T e P N 3 0 B a H H O r O  
c n s p T a .  B K o H e w o M  c 9 e T e  Q o p ~ y n a  o n p e A e n e H m  n p o ~ 3 ~ o ~ ~ i -  
TeJIbHOCTN CIINPTOBbIX KOJIOHH ( B  A ~ J I ~ c Y T )  6 y n e ~  N M e T b  BNA 

~ p l l A l e p .  Ollpe~eJXnTb n p O H 3 B O A H T e n b H O C T b  C ~ H P T O B O ~ ~  KOnOHHbI npH ~ b I p a 6 0 ~ ~ e  
C n u p T a  K O H ~ ~ H T ~ ~ L ( M ~ B  XD=95,5 % 06. A CnHpTa ~ b I c U I e f i  OqIlCTKN (XD=96 ,2  % 06.) 
nps  c n e n y m w r r x  ycnosssx: 
D = 1,25 M; H = 170 MM; p = 0,5 M BOA. CT. (4,9.109 lla); X1 = 15 oi6 MOJI. = ,  

=38,4 '& 06.; N=64;  q=0 ,5 .  
P a  C q e T. 1. n p ~  ~Ldpa60~ '~e  CnHpTa ~ 0 ~ 4 e ~ ~ p a l r L i e f i  95,5°/0 06. no PHC. 84, a 

o n p e A e n a e M  p, (P, XD) = 1,515 K ~ / M ~ ;  no psc. 84, 6 onpenenseM W =  f (p,, H) =' 
=0,574 M/C; no psc. 85, a o n p e A e n s e M  R = f  (n, XD, Xp). n p u  q=0,5 n = 6 4 - 0 , 5 = 3 2 .  
T O r A a  R=2.  ~ J ~ O T H O C T ~  ANCTIlnJI5ITa O n p e A e n X e M  no ~ a 6 n s q e  1211 B COOTBeTCTBAH 
c XD. 

, ~ P H M ~ M :  Y1 = 0,99; Ka = 0,98. 

unn 2022 nancyr H a  1 M* c e q e ~ ~ s '  KOJIOHH~I. 
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P a c s e ~ b ~  I I O K a 3 b I B a I o T ,  9 T O  n p H  I I e p e X O A e  C B b I p a 6 0 ~ K H  C I I H p T a  
1 C O p T a  H a  B ~ I P ~ ~ O T K Y  C n H p T a  B b ~ c I I J e f i  0 4 H C T K H  I IpOH3BOAHTeJ IbHOCTb  
c I I H ~ T o B o ~ ~  KOJIOHHbI C H H X a e T C R  I I p H M e p H O  H a  30 '10 .j 

Ha pHC.  85, 6 n O K a 3 a H a  I I ~ o H ~ B o A H T ~ J % H o c T ~  Cl lHPTOBbIX KOJIOHH 
B 3aBHCHMOCTH OT A H a M e T p a :  CnJ IOWHbIMH JIHHHRMH - P a C C W i T a H H a R  
IIO @ 0 p ~ y J I e  (108) I I p H  q=0,5, T O s K a M H - A O C T H r H Y T a R  H a  I I e p e A O -  
BbIX I IPeAI IPHRTHRX.  M3 P a C C M O T P e H H R  r p a @ H K a  M O X H O  C A e J I a T b  BbI- 
BOA, 9 T O  I IPOH3BOAHTeJ IbHOCTb  @ ~ K T N Y ~ C K ~ R  H p a C C 9 H T a H H a R  C O B n a -  

A a I o T  n p H  3 H a q e H H R X  A H a M e T P O B  KOJIOHH A 0  1250 MM. n p H  ~ ~ J I ~ L L I H X  
A H a M e T p a X  p a C 9 e T H a R  npOH3BOAHTeJ IbHOCTb  B b I W e  @ ~ K T H ~ ~ c K o ~ ~ .   TO 
M O X H O  O ~ % F I C H H T ~  Y M e H b L u e H H e M  Kn,Q T a p e J I O K  C y B e J I H 4 e H H e M  & H a -  
M e T p a  KOJIOHHbI. P a c Y e ~ b 1  I I O K a 3 b I B a W T ,  s T 0  Kna T a p e J I O K  n p H  A H a -  

M e T p e  1500 MIM n a A a e T  'no 0,45, a nlpw A u a l M e T p e  2000 MM -a0 0,4, 
H H O r R a  & a x e  A 0  0,37. n p H  6onbruo~  A H a M e T p e  KOJIOHHbI H a  Kn,Q 
T a p e J I O K  O K a 3 b I B a e T  6onbrrroe BJIHRHHe T u a T e J I b H O C T b  H3rOTOBJIeHHR 
T a p e J I O K  H M O H T a X a  KOJIOHHbI. B CHJIY 3 T O r 0  @ O P M Y J I ~  (108) H e  P a C -  
I I p O C T p a H R e T C R  H a  KOJIOHHbI A H a M e T p O M  2 M. , 1 

H ~ M ~ J I O B ~ X H O  T a K x e  M B n m H H e  ~ e @ n e r ~ a ~ o p a  , H a  n p o a 3 ~ 0 ~ ~ ~  
TeJ IbHOCTb  KOJIOHHM. 

B H a C T O R u e e  B p e M R  YCTaHaBJ IHBaIoTCR,  K a K  I IpaBHJIO ,  r O P H 3 0 H -  
T a n b H b I e  ~ e @ n e r ~ a ~ o p b ~ .  HHX c p e A H e e  3 ~ a s e ~ a e  K O ~ @ @ H ~ H ~ H T ~  
T e n n ~ a n e p e . A a s w  K =  2095 KHXI ( I M ~  q 1R). 

~ P H M ~ M ,  9 T O  B ~ e @ J I e r M a ~ o p e  OTBOAHTCR TOJIbKO T ~ ~ J I o '  K O H A e H C a -  
ma ,  T o r A a  T e n n o s a s  ~ a r p y s ~ a  H a  n e @ n e r ~ a ~ o p  C o c T a B H T  (B 

K A X I A ~ J I )  

Q=10~0,8(100/95)922(R+1)0,95=7376(~+1),  (109) 

no y ~ e n b ~ o f i  n n o u a A H  n o ~ e p x ~ o c ~ ~  T e n n o n e p e A a s H  ' o n p e ~ e n ~ e ~ c ~  
H ~ O ~ X O A H M ~ , ~  n o s e p x H o c T b  n e + n e r ~ a ~ o p a ,  ero s a c o s a R  n p o ~ s -  
BOAHTeJIbHOCTb (B n a J I / s  H A ~ J I / c ~ T )  : 

M = F / f = F / O , 1 6 ( ~ + 1 ) = F / O , 0 0 6 7 ( R + 1 ) .  (111) 

n p ~ ~ e p .  0IIpe~enH~b'  IIpOH3BOAkiTeJIbHOCTb ~OPU30HTa~bHO~O ~ e @ n e r M a ~ o p a  C 
nnoluaAbm noBepxHOCTa Tennonepeaava 85 ~ 2 ,  YcTaHoBjIeHrioro K C ~ M P T O B O ~  KOJIOH- 
He. n p u  sb1pa60~Ke ~ ~ K T H @ ~ K O B ~ H H O ~ O  CnUpTa K O H U ~ H T ~ ~ U H ~ ~  Xo=95,5'/0 06. 
(R  = 2,O) 

M = 85/0,16 (2 + 1) = 177 nan/s = 4250 nan/cyr; 



Jlpu s ~ p a 6 o ~ ~ e  cnnpTa sb~clueii OYVCTKH (R =3,3) M=123 ~ a n / s =  
=2960 ~ a n l c y ~ .  

Q0p~yJIa  (108) AaeT BO3MOIKHOCTb O ~ O C H O B B H H O  ~ O A O ~ T N  K H O P M N P O B ~ H U H )  
pa60~b1 CnllpTOBbIX KOJIOHH C YYeTOM OCHOBHbIX (P~KTOPOB, BJINflH)UUX Ha UX pa6o- 
TY, a a o p ~ y n a  (1 11) - I< HopMNpoBaHum ~ e a n e r ~ a ~ o p o ~ .  

B COOTBeTCTBUU C NHCTPYKUU~I? no OIIpeAeJIeHllH) MOUHOCT~~?  CnHPTOBbIX 3aBO- 
AOB ~ e o 6 x o n u ~ a a  nnoqanb nosepxHocTa ~ e a n e r ~ a ~ o p o ~  C ~ A P T O B ~ I X  KonoHH onpe- 
AeJIReTCfl no CnlipTy BbIclue$ OYllCTKU Pi3 YpaBHeHllfl Mr  =36 F (AJIR rOpll30HTaJIb- 
a b ~ x  n e a n e r ~ a ~ o p o ~ )  a M, =25 F (fin2 BepTaKanbHMx ~ e a n e r ~ a ~ o p o ~ ) ,  rAe F - 
nnouanb noBepxHocT~ Tennonepenaw ~ e a n e r ~ a ~ o p a  (B M ~ ) .  B cnyqae ~ a n o i i  MOU- 
HOCTU ~ e a n e r ~ a ~ o p a  peKoMeHAyeTc2 ysenmuTb ero nnouaAb nosepxHocTn Tenno- 
nepenasn. 

O ~ N ~ H T H ~ O B O ~ H O  IIpON3BOANTeJIbHOCTb CnNPTOBbIX KOJIOHH IIO CIINp-  

T Y  ~ b 1 ~ I I I e f i  OgNCTKN M O X H O  I I P B H l l M a T b  B 3aBkICNMOCTN OT NX A B a M e T -  

pa: M= 1500 D f i a J I / ~ y ~ ;  I I p N  3TOM qenecoo6pas~o Y C T a H a B J I k I B a T b  C n e -  

Aymwee sxcno T a p e n O K :  

Ecm B KOJIOHHe J'CTaHOBJleHO 66-70 T a p e J I O K ,  TO n p k I  D=1,4+ 
1,8 M M = 1400D2; npa D =2,0 M M = 1250D2. 

npll 1 1 e p e p a 6 0 ~ K e  b p a x e ~ ,  COAepXaLUkIX MeTaHOJI ,  K O H U e H T p a U H O H -  

HYIo 4 a C T b  C ~ H P T O B O ~ ~  KOJIOHHbI ue~1ecoo6pa3~0 Y B e J I k I s H B a T b  H a  6-10 
T a p e J I O K ,  O C O ~ ~ H H O  I I p N  ~ b 1 p a 6 0 ~ ~ e  C I I N p T a  3 K C T p a .  3 ~ k I  T a p e J I K H  YC- 

T a H a B J I N B a I o T C R  BbIII Ie  ~ ' I P B H R T O ~ ~  3 0 H b I  o ~ 6 o p a  CI IMpTa .  

] n p a K ~ k I K a  3KC l ' I J IyaTauNkI  H ~ ~ ~ ~ ~ ~ I B H o A ~ ~ ~ c T B ~ I o ~ B x  P ~ K T B @ N K ~ -  

UkIOHHbIX YCTaHOBOK n O K a 3 b I B a e T ,  4 T O  C N3MeHeHEleM KOHLleHTPaUMkI 
C n N p T a  B 3 n I o p a T e  B 3 ~ a q B ~ e J I b ~ 0 f i  M e p e  kI3MeHReTCR I IpON3BOANTeJ Ib -  

HOCTb C ~ H ~ T O B O ~ ~  KOJIOHHbI. B ~ I R B N M  KOJIkI4eCTBeHHYIo 3 a B N C B M O C T b  

M e X R y  n p O N 3 B O A N T e J I b H O C T b  C ~ N ~ T O B O ~ ~  KOJIOHHbI N K O H U ~ H T ~ ~ U N ~ ~ ~  
c n N p T a  B ~ n m p a ~ e ,  n o c T y n a I o u e M  H a  n M T a H N e  K O J I O H H ~ I .  

M c x o ~ ~  k13 CXeMbI  A B N X e H N R  M a C C  B KOJIOHHe (PNC. 86, a ) ,  COC- 

TaBMM ~ a ~ e p N a J I b H b 1 6  6 a ~ 1 a ~ c  no CIIkIpTy:  

MX, = DXo $. 0x0, (1 12) 
rAe M, D, 0 - KOJIU.IeCTB0 3lIH)paTa, AIlCTIlJIJlflTa Pi Ky6o~oro OCTaTKa, KT/% 
XI#, Xn, Xo  -COAepXaHNe CnUpTa B snmpa~e,  AllCTUJInRTe ll K Y ~ O B O M  OCTaTKe, 
% Mac. 

C o A e p > r c a ~ N e  C I I N p T a  B AkICTNJIJIRTe MbI  B C m A Y  I IpMHNMaJIN  P a B H b I M  
96,2 'lo 06. = 94,13 '10 M a c .  

npki 9 K C r I J I y a T a u k I N  KOJIOHHbI CTpeMRTCR K TOM)', ~ ~ 0 6 b l  ee n p O M 3 -  
BOAkiTeJIbHOCTb DXD C N 3 M e H e H N e M  XI O C T a B a J I a C b  ~ O C T O R H H O ~ .  T ~ K  



H ~ H H ~ M  XI G ~ A ~ T  M ~ H R T ~ ~ R  TOJIb- 
KO M. 

I l p s  p a c s e T e  H a  1 , K r  BBOAN- 
MOI'O B KOJIOHHY C I I N p T a  M = l / X y .  

~ P O N ~ B O A L I T ~ J I ~ H O C T ~  KOJIOHHbI C 
I I e p e ~ e H H O f i  K Q H U ~ H T ~ ~ ~ H ~ ~  I I N T a -  
HUR I I p U  X D = c O n s t  I lOCTORHHa 
T o n b K o  npti mcne ,@ner~br  R= 
=L/G=const. O A H ~ K O  ~eo6xona-  
M o e  swcno ~eope~wqeckwx T a p e -  
JIOK 1Z B KOJIOHHe 3 a B N C N T  OT XI 
( p ~ c .  86,6). np~l  TOM B ~ J I H ~ N H ~  

Put' 86' OnpeAeneHulo BnURHMR I I a p O B q I ' O  n O T O K a  B K O H U e H T p a U N -  
K o H s e H T p a s n n  n n T a H a R  H a  p e x u M  pa- 
6 o ~ b r  KOJIOHH~I:  OHHOR ~ ~ C T N  KOJIOHH~I ,  a c n e ~ o s a -  
a - C X e M a  A B H X e H H B  IIOTOKOB B KOIIOHHI; TeAbHO, p a c x O A  napa Ha perCTN- 
6 - nonoxenne p a 6 o s l t x  ~ H H H A  c H s M e a e -  @NKaUMm IIOCTORHHM, K a K  OTHO-. 
H H e M  K O H l l e H T p a q H H  IIHTBHHR: 1 - pa6osas ' 

II l tHltB KOHlleHTpallHOHHOR q a C T N  KOIIOHHU; U I e H I l e  XNAKOCTHOI'O N I I apOBorCk  
2 - T O  Xe, O T ~ O H H O R  

~ O T O K O B  LIG. 
B O T ~ O H H O ~ ~  s a C T N  KOJIOHHbI n. 

Ei3MeHReTCR OT CX I I p N  XmH A 0  KOHe4HOI'O 3 H a q e H E I R  I I p N  n m 6 o ~  3 H a -  
¶eHEiFi XI>XIIH;, a B K O M ~ ~ H T ~ ~ ~ H ~ H H O I ?  W C T H  COI(Y'IlBeTCTBeHH0 O T  

.oo nprr XIKm AQ 0 n p ~  X I = X ~ .  
M3 Y p a B H e H N R  pa6osefi JINHNN K O H ~ ~ H T P ~ ~ N O H H O ~ ~  4aCTI.I K O J I O H H ~  

Y = RX/ (R + 1) +XD/ (R + 1) cnenye-r,, s ~ o  o n p e ~ e n e ~ t r o ~ y  s ~ a s e ~ ~ ~  
R COOTBeTCTBYeT O I I p e A e J I e H H O e  XIKHH, H N X e  KOTOPOI'O nm60e n B 

O T ~ O H H O ~ ~  N B K O H U ~ H T P ~ ~ B O H H O ~ ~  4 a C T R X  H e  0 6 e c n e w ~  H ~ O ~ X O A F I M O W  
c T e n e H N :  K o H U e H T p x p o s a H a R  N n I i  N ~ B J I ~ ~ ~ H N R  c n H p T a  ( r p a a u ~  ~ ~ B N C I I -  
M~OICTM XlvaH IOT R CM. ~a puc. 79). I 

Ha p ~ c .  87, a n o ~ a 3 a ~ a  ~ ~ B H C U M O C T ~  mcna  T e o p e T m e c K H x  T a p e -  
J I a K  B O T ~ O B H O ~  no U B K O H . I & ~ H T ~ ~ I J . B Q ~ &  n~ s a C T R X  0°F XI Ei R. C ~ M -  
M a p H O e  s N C J I 0  T a p e n O K  B KOJIOHHe C Y B e J I N s e H k I e M  K O H ~ ~ H T P ~ ~ H H  IIN- 
T a H N R  y M e H b I I I a e T C R .  B B ~ I ~ P ~ H H O M  A N a I I a 3 O H e  XI (15-60% 06.) ' 3a- 
BNCNMOCTb n, OT R p e 3 K O  B b I p a X e H a  I I p N  MaJ Ib IX  K O H U e H T p a U N R X  I INTa-  
HNR. 

B C y Q e C T B y I o ~ U X  YCTaHOBKaX n IIOCTOFHHO, IIODTOMY C N 3 M e H e H H -  
e M  IIPNXOANTCR M ~ H R T ~  R, 9~06b1 C O X P a H N T b  3 a A a H H b I e  3 H a q e H N R  

XD Ei XO, a 3 T 0  BJ INReT  H a  I IPON3BOANTeJIbHOCTb KOJIOHHbI (CM. PNC.  
87, 6). 

1713 p H c y H K a  c n e A y e T ,  q T o  h 3 ~ e H e H N e  x1 6onee pemo . c K a 3 b I s a e ~ c ~  
H a  p a 6 0 ~ e  OTrOHHOfi  gaCTkI  KOJIOHHbI. T ~ K ,  I I p N  CHEIXeHNN XI C . 4 0  A 0  
20°/0 06. I IpoH3BOANTeJ IbHOCTb  K O J I O H H ~ I  ( C ~ N T ~ R  IIO O T ~ O H H O ~ ~  ~BCTN). , . .  
Y M e H b U a e T C R  I I p N M e b H O  H a  40'10. C ~ ~ B H N T ~ J I ~ H O  c ~ a 6 N J I b H O f i  ~ O H O ~  

I I ~ O H ~ B O A H T ~ J I ~ H O C T N  I I p N  B ~ I ~ ~ ~ H H ~ I X  3 H a 9 e H B R X  R RBJIReTCR XI=  
=50+60 'Io 06. n p U  DTNX 3 H a 4 e H N R X  XI C N 3 M e H e H N e M  K O H U e H T P a U N B  
I INTaHI lR  I IPON3BOANTeJIbHOCTb KOJIOHHbr I I p a K T N 9 e C K N  OCTaeTCR H e l l s -  
M ~ H H O ~ ~ .  ., , . 
1 74 

. i' 



C T ~ . ~ N J I N ~ ~ ~ N N  ~ p ~ N 3 ~ ~ ~ I I ~ e ~ b ~ ~ ~ ~ N  KOJIOHHbI C N 3 M e H e H N e M  
XI ~ e o 6 x o n a ~ o  I I M e T b  3 ~ a r I l l ~ e J I b ~ b I f i  3 a I I a C  T a p e J I O K  B ee O T ~ O H H O ~  
YICTN,  kI T e M  GoJIbII INf i ,  9 e M  MeHbLUe  R. T ~ K ,  npki R = 3  C I I O H N X e H U -  
e M  KOHL(eHTpaI lNN nEITaHEIR O T  30 A 0  15'/0 06. n B O T ~ O H H O ~ ~  g a C T N  
A O J I X H O  y B e J I I I W i T b C R  C 5,4 A 0  8,3, T. e. H a  54%, a B K O H U e H T p a U H O H -  
~ o f i  - c 32,7 AO 33,5, a n l r  H a  2,5O/0. 

npa n p o e K T a p o s a H N w  K o n o H H M  n p e n y c M a T p a s a e T c x  onpenenea- 
H ~ I W  aanac T a p e n O K ,  HO n p H  s K c n n y a T a m a  ee c y M e H b r u e H H e M  XI npo- 
H3BOANTeJIbHOCTb Y a u e  B C W O  p e 3 K O  n a A a e T ,  T a K  * K a K  n p I I  Y M e H b r U e H I l H  
X1 O ~ H Y H O  H e  MeHRH)T P e X N M a  pa6o~b1 KOJIOHHbI, B T O  B p e M t I  K a K  er0 
C J I e A y e T  I I O A A e p X N B a T b  T a K N M ,  9~06b1 C O X p a H N T b  YCJIOBNR, o6ecnesu- 

PHc.  87. H e o 6 x o n ~ ~ o e  s H C J I 0  T e O p e T H q e C K H X  T a p e n O K  (n) H IIPOU3BOAHTeJIbHOCTb 
KOJIOHHbI (B '10) B 3aBHCUMOCTH O T  K O H U e H T p a Q H H  C I I H p T a  B IIHTaHHH: 
a-n- XI) n p w . R :  I - R , , , = 2 , 2 ;  2 -3 ;  3-3,5; 4 - 4 :  5-5; 6 - 6 ;  7-7; 8 - w ;  
6 - M - f ( X ! )  n p H  Rs3.5 ( c ~ J I o I I I H ~ R  J I H H H R ~  H R e 4  (IIYHKTHP): 1 - K O H I I e H T P a q N O H H a R  9 a C T b ;  
2 - OTrOHHaX 

s a ~ o ~ k i e , p a b o ~ y  KOJIOHHbI n p I I   c con st' AJIR O T ~ O H H O ~ ~  II  K O H y e H T p a -  
U N O H H O ~ ~  s a C ~ e 8 .  C Y M e H b U e H I I e M  XI H ~ O ~ X O A N M O  N 3 M e H R T b  P e X N M  
pa60~b1 KOJIOHHbI T a K ,  9~06b1 H a  T a p e J I K e  I I NTaHNR 6b1na K O H U e H T p a -  
UHR,  C O O T B e T C T B y I o ~ a R  XI. 3 a  3 T N M  M O X H O  CJ IeAUTb  no T e M n e p a T y p e  
KIIIIeHMR H a  T a p e J I K e  I INTaHNR.  O A H O B P ~ M ~ H H O  C N3MeHeHkIeM T e M n e -  
p a T y p b ~  H a  T a p e m e  n a T a H m  H ~ M ~ H R ~ T C R  N T e M n e p a T y p a  H a  T a p e n -  
K a x ,  p a c n o n o x e ~ ~ ~ x  H H x e ,  B 3 o ~ e  o ~ 6 o p a  c k ~ s y m H o r o  M a c n a .  3 ~ a  
3 o ~ a  n e p e A B N r a e T c R  B S ~ B N C N M O C T ~  OT B e n M r I m s  XI. AJIR onpenene- 
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HHR T e M n e p a T y p b I  KHIIeHHR H a  T a p e J I K e  IIHTaHHR CJIeAyeT nOJIb3OBaTb-  
CR 3aBHCHMOCTbIO 

me t ,  - T e i u n e p a T y p a  B ~ y 6 e  s n m p a q n o ~ ~ o k  KOJIOHH~I ,  O C ;  2,5 - H ~ M ~ H ~ H U ~  T e M n e p a -  
T Y p H  KUIIeHIIR C n N P T O B b I X  P a C T B O P O B  C I I 3 M e H e H U e M  A a B J l e H U R  H a  1 M BOA. CT., K; 
PC pa - COOTBeTCTBeHHO A a B J I e H U e  H a  T a p e J I K C  I IUTaHUR C ~ U ~ T O B O ~ ~  U B ~ y 6 e  3nIo- 
p a ~ t r o ~ a o k  KOJIOHHH, M BOA. CT. 

Onpenene~ae a a ~ ~ w s e c ~ o r o  sacna Q n e r ~ ~  

YHcJIo @ J I e r ~ b 1  BXOAHT BO MHOrNe  p a C 4 e T H b I e  YpaBHeHPiR.  B IIpOH3- 
BOACTBeHHbIX YCJIOBNRX OIIpeAeJIHTb er0 HeIIOCpeACTBeHHbIM 3 a M e p O M  
&OiBlOJIbHO 'FpYAH'O, T a K  KalK 3 T O  CIBR3aHO C H ~ O ~ X ~ O ' A H I M O I C T ~ K )  N3Me1pe-  
HUR KlonalwcT,B.a  @ n l e r ~ b ~  HJIN ~ C ~ ~ B P T I O - I B O ~ H ~ O M  napa, nocnynarouem 

143 ICOJI~OHH~I B ~e@,nerrmla~op, H K o n a l s e c n s a  
1 ~ e n a c ~ e p s 3 ~ ~ ~  aeaor~o ,CIlTHipTa, OTB~O'AIHMO~O B 
BIIKJpauHOHHyIo  WOnOlHIHy. C ~ o ~ c T ~ T O ~ H ~ O ~ ~  
m n R  n p a K m s e a s w x  ueneii T O ~ H O C T ~ I O  ~.a,cno 
, @ ~ r e l r i ~ b ~  M O X e T  6 b 1 ' ~ b  OIIpeJ&eJI ,eHO 'Ha  OIC- 
amaaaa T e M a e p a m y p m x  PBXBM;(YB XOJIO- 
ytaJIbHEnKa analp-ra, I c i o n n w c a T i o p a  H 
n e n M a T o p a  WOWOHH~I.  

B IIpOH3BOflCTBeHHbIX YCJIOBHRX BCeI'Aa 
83BeCTHO s a C O B O e  KOJIH4eCTBO B b l p a 6 a ~ b l -  
B a e M o r o  c n x p T a  GI ( p ~ i c .  88). M3 y p a B -  
HeHHR TeI'IJIOBOrO 6 a n a ~ c a  XOJIOAHJIbHHKa 

rac. 88. K onoeneneaum NMeeM ( ~ ~ 1 ~ )  
q ~ c n a  ( ~ n e i ~ ~  'CIIII~TOBOB 
KOJIOHHH 

me I - T e n n o c o n e p m a H a e  c n a p T o B o r o  napa. 

n O J I b 3 y R ~ b  A ~ H H O ~  M ~ T O A U K O ~ ~ ,  O n p e A e J I k i M  q k i C n 0  ( P n e r ~ h I  C ~ H ~ T O B O ~  KOJIOHHbI, 
pa60~gmweii n p s  C J I e A y I O U H X  ycnoeaax: .. 
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q a c o ~ o k  pacxon napa 
P1=25?5 ,1 .1 ,914=4935  Kr. 

P a c x o ~  napa Ha 1 &an p e ~ ~ u ( t ) u ~ o ~ a ~ ~ o r o  cnwpTa (B nepecYeTe Ha ~ ~ ~ B O A H M ~ ,  

cIIM~T) 
P" = 49351290 = 17 Kr. 

P a c c ~ o ~ p e ~ ~ a ~  M e T o n m a  o n p e n e n e H u R  sxcna a n e r ~ b ~  n a e T  B 0 3 -  
M O X H O C T b  I IPOBOAI lTb  0 n e p a ~ I l ~ ~ b 1 6  a H a J I H 3  p a 6 0 T b I  c n k f p ~ o ~ 0 6  KOJIOH- 
HbI  Pi H e  T p e 6 y e ~  H a J I I l s U f l  CJIOXHbIX P a C X O A O M e P H b I X  YCTPO~~CTB.  
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~ a c n ~ e i e n e ~ a e  ~ o ~ q e ~ ~ p a q w i i  npwwecefi no B b I c o T e  c n w p ~ o ~ o i i  
XOnOHHbI  W YCJ'IOBBR WX BMAeJ IeHWn 

B ~ e c ~ e  C 3 n l o p a T O M  B CIIHPTOBYH) KOJIOHHY I IOCTyna IOT K O H u e B b I e ,  
XBOCTOBbIe  H ' I I p O M e X Y T 0 4 H b I e  IIpNMeCki.  n p H  H ~ A O C T ~ T O ~ , H O ~ ~  3nlopa- 
U H U  I I O C T y n a e T  H H e K O T O p O e  KOJIHrIeCTBO rOJIOBHbIX npll~ecefi. 

X B O C T O B ~ I ~  I I p H M e C N  B OCHOBHOM I I p e A C T a B J I e H b I  BbICOKOKNnRI4HMH 
i 

K N c J I o T ~ M ~ ,  CJ IOXHbIMN 3@Hpa"MH, CIINPTBMH, a J I b A e r H A a M H .  OHH IIOJI- / 
H O C T b l o  I I epeXOf lRT  B J I I o T e p H y l o  B o n y  H n O s T H  H e  I IOAHNMaloTCR BbIUIe  1. 
T a p e a m  n u T a H I i R .  K mcny ,  XBOCTOBMX np~l~ecef i  cnenyel: O T H e c T n  N j 
BOAj'. ."--.,,) 

I I P O M e X Y T 0 9 H b I M  I IpHMeCRM OTHOCRTCR: r p y I I I I a  C n H p T O B  C H B y U -  
H o r o  M a c n a  ( a s o a ~ a n o s ~ f i ,  H ~ O ~ ~ T H J I O B ~ I ~ ~ ,  u-nponanosb~fi I+ np., 
anno-rb no reecano~oro), , H e K o T o p M e  o p r a H a s e c K H e  KHCJIOTM, . CJIOX- 
H h I e  3@Hpb1 ,  a 3 0 T H C T M e  H C e P H H C T b I e  COeAHHeHWR. ,.__ j- ,, ..- ,, \ 

r o n o ~ ~ b ~ e  n p a M e c H ,  K a K  npasmo,  B K n l o s a l o T  3 4 ~ p b 1  ii a n b n e r l r -  \ 
AH. i 

n p H  T ~ a ~ e J I b H o f i  9 I I I o p a n H H  B P ~ K T I I @ N K O B ~ H H O M  C n H p T e  a J Ib f i e rH-  
.AOB I I P ~ K T H ~ ~ c K ~ ~  H e T ,  a .  B H e I I a C T e P N 3 0 B a H H O M  C l I N p T e  HX C O A e P X M T -  
CR H e  donee 30 ~ r / n .  C o n e p x a ~ a e  S@HPOB B c n H p T e  ~p~crueii O ~ U C T K H  
06b14~0 H e  6 b 1 B a e T  H H X e  10 Mr/JI  N, K a K  I IpaBHJIO ,  A e P X H T C R  H a  YPOB- 
H e  15-25 M ~ / J I .  ,no ~ c e f i  BHnHMOCTN, H e K O T O p O e  KOJIN9eCTBO ~ @ N ~ o B  
T I ~ o M ~ X ~ T O ~ H O ~ O  X a p a K T e p a  H rOJIOBHbIX 0 6 p a 3 y e ~ c ~  B KOJIOHHe NJIH 
I I e p e X O A H T  H 3  3 I I l o ~ a 4 1 1 0 ~ ~ 0 f i  KOJIOHHM B M e C T e  C 3l ' I IOpaTOM. 

q T 0 6 b 1  YXCHNTb P e X H M ,  o ~ 6 o p a  rOJIOBHbIX H ' K O H ~ ~ B ~ I X  I I p k i M e c e f i  C 
. H e I I a C T e p H 3 O B a H H b I M  C n N p T O M  H I I P O M e X Y T 0 9 I I b I X  I I p H M e c e f i ,  PaCCMOT-  
~ H M  xapamep P a c n p e A e n e H m  HX no B b I c o T e  c n ~ p ~ o ~ o f i  KOJIOHH~I .  

Ha PHC. 89 n o ~ a 3 a ~  n p ~ l ~ e p ~ b ~ f i  r p a @ a ~  p a c n p e A e n e H m  K O H U ~ H T -  
: p a U N H  3TNJIOBOI'O C n H p T a  1, I'OJIOBHMX 2, B e P X H H X  3 H H H X H N X  4 np0- 
M e X Y T O Y H b I X  I I p H M e ~ e f i  no BbICOTe c I I H ~ T o B o ~ ~  KOJIOHHbI ( B K J I l o 9 a R  
A ~ @ J I ~ ~ M ~ T O ~  H K O H A ~ H C ~ T O P )  . 

l l p e n s a p ~ ~ e n b ~ o  n p o s e n e M  ~ e o p e ~ w s e c ~ a f i  asanas p a c n p e A e n e H a R  
~ o H u e w ~ p a v ~ l i i  n 'p O'M e x y ' ~  01s ai IJ x npa~ecefi no B ~ I ' O O T ~  c n ~ p ~ a ~ o f i  
'KOJIOHHM W UXI'PBneJIHIM YCJIOBIHR UX BbInelJIBHWR. 

T ~ K  K a K  ~ H ~ ~ ~ H E I X  pa6ouero s w x a  @ n e r ~ b ~  R n n R  KOJIOHH~I ,  pa-  
60~amrnefi npa a ~ ~ o c @ e p ~ o ~  ~ a s n e ~ m i ,  K O J I ~ ~ J I I O T C R  B npeaenax 3- 
;4, TO A n R  K O H U ~ H T P ~ ~ H O H H O ~ ~  g a C T H  KOJIOHHbI L /G=R/ (R+  1) H COC- 

T a B n R e T  0,75-0,8. A J I R  O T ~ O H H O ~ ~  9 a C T H  KOJIOHHbI L/G 3 a B H C H T  OT 
K O H U e H T p a u I I k i  C n H p T a  B 3 I I l o P a T e  H 0 6 ~ 9 ~ 0  P a B H O  1,75-2. 

A m  KOJIOHH, ~ ~ ~ O T ~ W I ~ N X  n o A  p a 3 p e ~ e ~ ~ e ~ ,  mcno @ n e r ~ b ~  
K O J I ~ ~ J I ~ T C R  B n p e A e n a x  2-2,5. npa ~ T H X  YCJIOBNRX, AJIR K o H q e H T -  
p a ~ l l 0 H H o f i  s a c ~ k i  KOJIOHHbI L/G = 0,67 + 0,7 1, a AJIX O T ~ O H H O ~ ~  
LJG = 2,5-3. 

Ha p ~ c .  90 n a H  n p m e p  r p a @ ~ ~ r e c ~ o r o  p a c s e T a  p a c n p e n e n e H m  
K O H U ~ H T ~ ~ Q ~ ~ ~  n P O M e X Y T 0 9 H  bIX I I p N M e c e f i  no T a p e J I K a M  c I I H ~ T o B o ~ ~  
KOJIOHHbI: B B e p x H e 6  s a C T N  P I I C y H K a  - K O H ~ ~ H T P ~ ~ H O H H O ~ ~ ,  a B C p e A -  
H e f i  - O T ~ O H H O ~ ~ .  B CBFI3H C T e M  9 T O  K O H U e H T P a u H R  C I I H p T a  p e 3 K O  113- 
MeHReTCR,  P a C s e T  B e A y T  OT T a p e J I K H  K T a p e J I K e .  B H M X H ~ ~ ~  9 a C T N  p H -  
cyma  , n p u s e n e H  r p a @ a ~  p a c n p e ~ e n e ~ a ~  n p o ~ e x y ~ o s ~ o f i  . n p s M e c u  B 



K o o p A H H a T a x : .  e o M e p  , ~ e o p e ~ a q e c ~ o f i  T a p e m s  - K o H q e H T p a q a R  npo- 
M ~ X Y T O ~ H O ~ ~  I IpHhleCPi  a, ~ O C T ~ O ~ H H ~ I ~ ~  H a  OCHOBaHHH I ' ~ ~ @ H ~ ~ c K o ~ o  

p a c s e T a .  
A ~ a J I k i 3 ~ p y ~  B ~ P X H H ~ ~  r p a @ k i K ,  C J I e A y e T  OTMeTHTb ,  9 T O  p a 6 o s a ~  JIH- 

HHR K O H ~ ~ H T ~ ~ ~ H O H H O ~ ~  9 a C T H  c I I H ~ T o B o ~ ~  KOJIOHHbI n p H  p a C 9 e T e  ABH- 
x e H m  np'u~ecefi n e p e c e e a e T  A n a r o H a n b  A n a r p a M M b I  a-$ B T o s K e  

aD= pD ( T O ~ K ~  A )  ; n p O M e X y T 0 9 H a R  I I p H M e C b  HaKaI I J IHBaeTc?R  H a  T a -  

PNC. 89. l 7 p u ~ e p ~ b 1 t i  r p a @ n ~  pacnpene- 
JIeHNR K O H ~ ~ H T P ~ Q A ~ ~  3TUJIOBOrO CnHpTa N 
ero n p w ~ e c e t i  no sHcoTe KonoHHH 

P u c .  90. X a p a ~ ~ e p  nwixeHlrR n p o M e x y -  
T O ~ H O G  IIpHMeCN B KOJIOHHe n p M  pa3JIMs- 
HbIX COOTHOIU~HNRX L H G 

P e J I K a X  K O H U ~ H T P Z ~ Q H O H H O ~ ~  W C T H  KOJIOHHbI A 0  T e X  I IOP ,  n O K a  K 0 3 @ -  
@EI~I I&HT H c n a p e H H q  K>L/G; ecm I(<LIG, TO K o H q e H T p a s a R  n p m e -  
CH C H H x a e T c R  n p H , n e p e x o A e .  H a  smuenexamae ~ a p e n ~ ~ ; ,  n p H ,  S= LIG,  
A O C T H r a e T C R  T O g K a  M a K C H M a J I b H O r O  H a K O n J I e H H R  n p H M e C H .  Ha P H c .  91 ' 
n p , H B e & e H b I  K O ~ @ @ H Q H ~ H T ~ I  H C n a p e H H R  HeKOTOPbIX n p O M e X Y T 0 9 H M X  
npa~ecefi  n p H  K o H u e H T p a u m  c n u p T a  OT 60°/, 06. no a 3 e o ~ p o n ~ o f i  
T O ~ K H  (97,2 06. %). 



M3 a H a J I E I 3 a  I IPEIBeAeHHbIX KPEIBbIX M O X H O  C A e J I a T b  EbIBOA: TOJIbKO 

~ ~ O B ~ J I ~ ~ ~ ~ H O H ~ O ~ M ~ J I O B ~ I ~ ~  a ~ K ~ ~ C H O ~ ~ O ~ M I ~ J I O B ~ I ~  sr$apb~ a M e w  
MBKCEIIMYMbI f H a K a n n e H N R  B K O H ~ ~ H T ~ ~ ~ E ? O ~ H H O ~ ~  VaCTM C l I I ~ p ~ i a B o f i  KIO- 

JIiOHHbI, l ' I pN9eM AJIR IIeIpB~OI.lO O H  nlpNX'0- 

P H c .  91. I ( O ~ @ @ U K A ~ H T ~ I  HC- 
napemin B e p x H H x  n p o M e x y -  
TOYXbIX I I p B ~ e c e $  B 3 a B H C B -  
MOCTH O T  K O H U e H T P a U U W  ClIKP-  
'Ta :  

f - U30MaC~RH03T~n0~blk 3aup;  
2 - usonponaaon; 3 - usoeane- 
p ~ a i i 0 3 ~ ~ ~ 1 0 ~ b l R  saup;  4 - YK- 
C y C H 0 ~ 3 0 a ~ ~ ~ O ~ b l f i   U UP; 5 - 
w3o~anepua~ou3oa~uno~b1fi  3aup 

80fi KOJIOHHe MaKCBMYM HaKOII J I eHNR 
' T l P O M e X Y T 0 9 H b I X  n p l l ~ e ~ e f i  Y M e H b U I a e T C R ,  3 0 H a  MX K O H U e H T P N P O B a H N R  

,CTaMOBMTCR 60aee P ~ C T R H Y T O ~ ~ ,  y B e J I N s l l B a e T C R  PIX I lpOHEIKHOBeHNe K a K  
. B B e p X  no KOJIOHHe, T a K  I4 BHEI3. 3 0 ~ a  M a K C l l M a J I b H O r O  HaKOIIJIeHEIR 

BepXHPiX ~ P O M e X Y T 0 9 H b I X  I I p H ~ e c e f i  n p ~ 6 n s ~ a e ~ c ~  K 3 0 H e  0 ~ 6 o p a  
n a c ~ e p a 3 0 s a ~ ~ o r o  c n a p T a .  

C uenbm p a 3 p y r u e ~ a ~  MX npa p e ~ ~ ~ @ a ~ a s a a  M e n a c c H o r o  c n s p T a  
IUMpOKO I IpaKTl lKOBaJ ICR BBOA r N A p O K C l l A a  H a T P N R  (NaOH) B C n H p -  

TOByIO KOJIOHHY. n p M  3TOM Y J I Y 9 v a I O T C R  a H a J I N T M 9 e C K N e ,  n O K a 3 a T e J I N  

t C n H p T a :  I I O H N X a e T C R  C O A e p X a H M e  ~ @ N P O B  B P ~ K T N @ N K O B ~ H H O M  CnI4p -  
T e  a y s e n a s H s a e T c R  B p e M s I  ero o K x c n R e M o c T a ,  o n H a K o  o p r a H o n e n T N -  

g e C K U e  I IOKa3aTeJ IN  C n E I p T a  CHNXaIOTCR,  T a K  K a K  O C B O ~ O A E I B I U E I ~ C R  ITPN 
~OMbIJ I eHPiN  C J I O X H b I x  ~ @ N P O B  M a C J I R H a R ,  B a J I e p H a H O B a R ,  n p O I I N O H O B a R  

N A P Y r E l e  KEICJIOTbI B 3 ~ a W ~ e J I b ~ 0 f i  M e p e  YXyAIUaIOT BKYC I4 3 a n a X  
c n M p T a .  

K). A. Cna~of i  non ~ Y K O B O A C T B O M  a B T o p a  y c T a H o s n e H o ,  s ~ o  npa 

PMR B KOJIOHHY B b I m e  T a p e m a  o ~ 6 o p a  f 1 a c ~ e p a 3 o ~ a ~ ~ o r o  c n a p T a  ( K ~ K  
3 T 0  I IPeAYCMOTPeHO T ~ X H O J I O I ' U ~ ~ C K O ~ ~  E I H C T P Y K U H ~ ~ )  C n l l p T  3 a r p R 3 -  

- 'HReTCR rI4APOKCMAOM I-IaTPIIR. 
H a n s s ~ e  B CIIIINPTe A a x e  H e 3 H a r I H T e J I b H O r O  KOJI l l 9eCTBa  NaOH 
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p e 3 K O  H C K a X a e T  p e 3 y J I b T a T b I  er0 HCIIbITaHMR no npo6e H a  OKHCJIRe- 

MOCTb. C o ~ e p X a ~ H e  er0 B C I I N p T e  M O X H O  O I I P e A e J I N T b  ,111160 MeTOAOM 
~ J I ~ M ~ H H o - ' N ~ o ~ H U - I O ~ ~  @ o ' I O M ~ T ~ N H ,  ~111610 Il0 ;BeJII l s :HHe 3 J l e i K T ~ o l ~ ~ B 1 0 A H 0 -  

CTH HJIH pH. 
B TOM C J I y s a e ,  K O r A a  B HCXOAHOM n P O A Y K T e  ( 6 p a ~ ~ e )  MHOrO CJ IOX-  

HbIX I I P O M e X Y T 0 9 H b I X  ~ ~ I I P O B ,  HX H e  Y A a e T C R  BbIAeJ IHTb  A a X e  n p M  

~ ~ a ~ e J I b ~ 0 f i  3 n I O p a U H M  B I I o J I H o ~ ~  ' 3 I I I O p a u 1 ~ 0 ~ ~ 0 f i  KOJIOHHe, T a K  K a K  
n p N  R=00 OHM CTaHOBRTCR RBHbIMN IIPOMeXYTO'IHbTMH IIpUMeCRMM H 

I I e p e X O A R T  B 3 ~ a W i ~ e J I b ~ o f i  M e p e  B 3 I I I O P a T .  

, Q ~ R  BbIBOAa  3 T O r 0  T N n a  I I p H ~ e C e f i  C ~ O J I O B H O ~ ~  @ p a ~ u N e f i  B 3 I I I O p a -  
Q N O H H O ~ ~  KOJIOHHe H ~ O ~ X O A E I M O  C 0 3 A a T b  T a K H e  YCJIOBHR, 9~06b1 l l p N  
n106brx K O H U e H T P a u N R X  C n M p T a  no BbICOTe KOJIOHHbI AJIR HHX 6b1no 
I('> LIG. 

nph 3 T H X  YCJIOBNRX B 0 3 M O X H O  ~ ~ C O J I I O T H O ~  H3BJIeZIeHHe I I p N ~ e c e i i  

N 3  3 n I o p a T a  M C B O ~ O A H ~ I ~ ~  I I e p e X O A  HX B rOJIOBHYIO (PpaKuMIO.  ~ T N  YC- 
. n o s a R  M o r y T  6 b 1 ~ b  C O ~ A ~ H ~ I  n p N  ~ I O ~ ~ U H H  c r ~ l n p o c e n e ~ u ~ e f i  m u  
n p H  3 n I O p a U H l i  B H ~ I I o J I H o ~ ~  O T ~ O H H O ~ ~  KOJIOHHe (6e3 K O H U e H T P a Q B O H -  

soii s a c ~ s ) .  
Tenepb PaCCMOTpMM I I O B e A e H H e  OCHOBHMX KOMnOHeHTOB C H B Y Y H O -  

r0 M a C J I a .  O I I ~ I T H ~ I ~  A a H H b I e  6. A. M e ~ ~ o r r r e ~ a  0 ( P ~ ~ O B O M  P a B H O B e C H N  

T P O ~ ~ H M X  CMCTeM ~ T H J I o B ~ I ~ ~  C n N p T  - B O A a  - CI INpT  Cg, C q ,  C5 n O K a 3 b I -  
Ba IOT,  9 T O  paCIIOJIO>KeHMe 3 0 H b I  M a K C H M a J I b H O r O  KOHUeHTPMPOBaHNR 

CIIMPTOB C3, C 4 ,  C 5  HeIIOCTORHHO Pi 3aBMCHT OT BeJIEi'IMHbI 3 T O r O  'MaKCH- 
M y M a .  T ~ K , :  H a I I p N M e p ,  N ~ O ~ M E I J I O B ~ I ~ ~  CI INpT  I IpM K O H U e H T p a s H N  ero 

.JIO 2 %  H a K a n n m a e T c R  B 3 o ~ e ,  r A e  o6uee conepxame n e T y m i x  KOM- 

~ O H ~ H T O B - ~ ~  'I0 , M a c .  n p M  I IOBbIWeHHN K O H u e H T p a u M H  A 0  M a K -  

C N M Y M  H a K o n n e H m  c H B M r a e T c R  B ~ O H Y ,  r A e  o6uee c o n e p x a a k i e  n e T y -  

s I l X  -15'10 M a c .  
. C ~ O M O ~ ~ I O  rpa@asec~oro M e T o n a  a sanma npouecca O ~ H C T K H  

c n u p T a  OT npa~ecef i  a B T o p o M  n p o s e A e H  p a c s e T  p a c n p e n e n e H a R  KOH- 

Y ~ H T P ~ U M ~ ~  N 3 0 a M N J I O B O r O  CI IMpTa  IIO BbICOTe KOJIOHHbI I I p H  R = 4 ;  AJIR 
O T ~ O H H O ~ ~  ~ ~ C T N  KOJIOHHbI n P N H R T O  L/G=1,75. P e 3 y J I b ~ a ~ b 1  I I p e A C T a B -  

J I eHbI  H a  PHC.  92. Ha OCHOBaHHN PHC. 92, U M O X H O  C A e J I a T b  BbIBOA, 

4 T O  n p M  IIOCTORHHOM C O A e P X a H t l N  H30aMMJIOBOTO C n M p T a  B ~ y 6 e  KO- 

.JIOHHbI ( B  J I I O T ~ P H O ~ ~   BOA^) H a K O n J I e H N e  I IpHMeCM B 3 0 H e  MaKCMMYMa 

,C n O H H X e H H e M  Kn,Ll, T a p e n O K  OCTaeTCR VO'ITH H a  OAHOM Y P O B H e  (30- 
4 0 % ) ,  HO 3 0 H a  HaKOnJ IeHEIR  CTaHOBNTCR donee W H P O K O ~ ~  ( O X B ~ T ~ I B ~ ~ T  

bonbme'e s M c n o   apen no^). M 3  ~ P ~ @ E I K O B  T a K x e  BNAHO, 'ITO coaepxa- 
m e  nprmecs B napo~of i  4a3e sbrrue, s e M  B ~ H H K O ~ ~ ,  n p ~  O A H H a K o B o M  
C O A e p X a H N H  C I I H p T a .   TO A a e T  OCHOBaHHe  I I p e A I I O J I O X H T b ,  9 T O  O T ~ O P  

c s B y r r r H o r o  M a c n a  uenecoo6pa3~0 seem a3 napo~of i  @ a m  K a K  ~3 3 o ~ b 1  
M a K C N M a J I b H O r O  HaKOII J I eHHR,  T a K  N H U X e  ee. I( TOMY Xe K ~ ~ ~ C T B O  

napo~of i  @ a m  c T O ~ K H  ~ P ~ H H R  ee nocnenymuero p a 3 n e n e ~ m 1  3a c s e T  
BOAHOG 3 K C T P a K u M H  B M a C J I O n p O M b I B a T e J I e  3 H a s M T e J I b H O  BbIII Ie ,  9 e M  

X H A K O ~ ~ .  
C y M e H b J I I e H H e M  ~ ~ o I I ~ c T H M o ~ ~  K O H U e H T P a & H H  k 1 3 0 a ~ P i f i O B O r O  C n H p -  

Ta B J I I o T ~ ~ H o ~ ~  B o n e  MaKCHMYM HaKOnJ IeHMR er0 K a K  B napo~of i ,  T a K  
ki B X E I A K O ~ ~  (pa3e Y M e H b U l a e T C R ,  a MeCTO P ~ C ~ O J I O X ~ H H R  M ~ K C H M Y M ~  
I IOAHHMaeTCR B B e p X  no KOJIOHHe ( ~ N c .  92 ,6 ) .  T a ~ l l M  0 6 p a 3 0 ~ ,  60nb- 
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LUOe HaKOII J I eHNe  C U B Y U H O r O  M a C J I a  B KOJIOHHe, K a K  l I p a B H J I 0 ,  C B R 3 a -  

HO CO 3Ha9UTeJ IbHbIMEI  I I O T e p R M N  W 0 . B  J I l O ~ e p ~ o f i  B o n e ,  eCnM H e  ripe- 
A Y C M O T P e T b  C A B I l r a  3 0 H b I  HaKOI I J I eHHR H a  B b I L U e J I e X a I I l H e  TapeJ IKEI  U J I B  
y s e n a s e H a R  sacna T a p e n O K  B o ~ r o ~ ~ o f i  sacm KOJIOHHM. 

PAC. 92. r p a a ~ ~ w  pacnpeneqewis ~ a o a ~ w n o ~ o r o  cnIipTa no TapenKaM c n u p ~ o ~ o i i  KO- 
JIOHHbI: 
a - npu p a s n u s n o ~  3 n i s e ~ u u  ~ n f i  TapenOK: I - 1; 2 - 0,5; 3 - 0.3 ( I I~HKTUP - B nape, 
cnnoruHaR , ~ U H H R  - B XHAKOCTW); 6 - npu pasnusuo~  conepxanHu usoa~unona B nlo~epnoB 
Bone, ao, Oh Mac.: I - 10-2: 2 - 3 -. lo-'; e - npu pasnurnb~x KoH~euTpaqu5ix 3nmpa~a~  
XI, 0/0 Mac.; 1-37; 2 - 18; 3 - 10; z - npu pasnusn~sx ycnosusix BBona nuTaHusi Icnnoruuaw 
nHHNR - H30aMHnOA, IIYHKTUP - 3 ~ a ~ 0 8 )  

P a c I I p e ~ e J I e ~ P i e  I I p I i ~ e c e f i  IIO BbICOTe KOJIOHHbI T a K X e  I13MeHIIeTCR 
C H 3 M e H e H B e M  K O H q e H T P a q B H  C n N P T a  B I INTaHBB.  Ha PUC.  92,s A a H W  
r p a @ s ~ a  p a c n p e n e n e H m  ~ o ~ q e ~ ~ p a q s i i  u 3 o a ~ a n o n a  a ~ T ~ J I O B O ~ O ~ ,  
C I I I l p T a  IIO BbICOTe KOJIOHHbI AJIR T p e X  p a 3 J I H s H b I X  K O H U ~ H T ~ ~ U H ~ ~  IIH- 
T a H N R .  3 0 ~ a  , M a K C H M Y M a  H a K O n J I e H H R  N 3 0 a M N J I O J I a  C A B U r a e T C R  B B e p X  
IT0 KOJIOHHe C I I O H H X e H H e M  K O H Q e H T P a q U N  I I HTaHNR.  C ~ I J I O U H ~ I M N  JIU- 
H a R M A  ~ a H o  p a c n p e A e n e H a e  ~ o ~ q e ~ ~ p a q a f i  u s o a ~ a n o n a  H s ~ a ~ o n a  
B O T ~ O H H O ~ ~  YaCTI l  KOJIOHHM, a I lYHKTBPHbIMN-B K O H U e H T P a U N O H -  
HOG. 

Ecnu I I p N  K O H q e H T p a q B N  I IHTaHNR 37 M a c .  M a K C H M y M  .HaKOIIJIe-  

HBR U 3 0 a M H J I O J I a  HaXOAIlTCR H a  O A H y  T e O p e T U s e C K Y I O  T a p e J I K y  H H X e  T a -  
P e J I K H  I I H T a H B R ,  T O  I I P H  I INTaHHN 1 0 ° / o - ~ ~ f i  XMflKOCTblO 3 0 H a  MaKCN-  
M Y M a  HaKOIIJIeHNR er0 I IOAHUMaeTCR H a  A B e  T e O p e T H s e C K H X  TapeJIKif  
BbILUe T a p e n K N  I IHTaHHR.  

B p x A e  c n y s a e B  A n 2  H ~ O ~ M N J I O J I ~  x a p a K T e p H o  H a n a s a e  A B ~ X  M a K -  
CHMYMOB. H a n a s ~ e  B T o p o r o  (sepx~ero) 0 6 y c n o ~ n a ~ a e ~ c ~  I I S M ~ H ~ H U -  
e M  COOTHOLUeHHR L/G H a  C T H K e  O T ~ O H H O ~ ~  M K O H U ~ H T P , ~ U U O H H O ~ ~  sac- 
~ e f i  KOJIOHHM. PHC. 93 H a r J I R A H O  IIOIICHReT 0 6 p a 3 0 B a ~ P i e  B T O p O r O  M a K -  
C N M Y M ~ .  OH , H M e e T  MeCTO B TOM C J I y s a e ,  K O r f l a  K O ~ @ @ L I U N ~ H T  EICIIape-  
HHR H a  T a p e J I K e  ITBTaHHR KmT>L/G AJIR K O H ~ ~ H T P ~ ~ U O H H O ~ ~  Y a C T B  

KOJIOHHH. 



M3 3 T O r 0  Xe P U C Y H K a  BNA&, 9 T O  XOA HaKOnJ IeHk iR  I l p N M e C N  O I I p e -  
A e J I R e T C R  H e  TOJIbKO K O ~ @ @ H U N ~ H T O M  H C I I a p e H N R  (I(), HO N I I O J I O X e -  
H N e M  pa6oseii JIPiHHII. H a n p a ~ e p ,  B O T ~ O H H O ~  g a C T M  n p N  L/G=5,  H e -  
CMOTPR H a  BbICOKOe 3 H a 9 e A N e  K , (4,s; 4,7), H a  C ~ A ~ M O G  H B O C ~ M O ~ ~  
T a p e m a x  X n e T  noasxseaae K o H a e H T p a u a H  ~ 3 o a ' ~ ~ n o n a .  B K o H s e m p a -  
U N O H H O ~  g a c T u  K o n o H H b I  H a K o n n e H k i e  ero M o x e T  NATII II n p H  K,<1, 
s o  I I \ ~ N  ~ C J I O B U M ,  ~ I T Q  K > L / G .  

Puc. 93. Pacnpenene~iie KOH- Puc. 94. Pacnpenene~ue sb~cru~x cnsp- 
U ~ H T P ~ U H ~  H ~ O ~ M ~ J I O J I ~  no ' TOB no TapeJlKaM KOnOHHbl: 
~ a p e n ~ a ~  K O ~ O H H ~ I  ~a CTM- I - a a o a ~ ~ n o n ;  2 - ~ s o b y ~ a n o n ;  3 - npona~on 
Ke O T ~ O H H O R  U KOHqeHTpa- 
U U O H H O ~  qac~efi KOnOHHbI 

~ ~ ~ A c T ~ B J I R ~ T  I I ~ ~ K T N ~ ~ c K N ~ ~  H H T e p e C  CABMr M a K C N M y M a  H a K O n J I e -  
HNFI' I I p I I ~ e c e f i  C M 3 M e H e H N e M  3 a r P Y 3 K N  KOJIOHHbI. Ha PNC. 92, 2 I I p e A -  
C T a B J I e H  r p a @ P i ~  N3MeHeHMR K O H U ~ H T ~ ~ ~ H ~ ~  C I I N p T a  IIO BbICOTe KOJIOH- 
HbI AJIFI C J I y s a R  H O p M a J I b H O r O  B B O A a  IIIlTaHEIR 1, BbICOKOrO 2 (KOJIOH- 
H a  I I e p e r p y X e ~ a )  II HN3KOrO B B O A a  IIMTaHMR 3 ( K O J I O H H ~  pa3rpy- 
x e ~ a )  . 

A l ~ a n a 3 ~ p y ~  3TM r p a @ k i ~ N ,  M O X H O  C A W I a T b  BbIlBOA, 9 T O  lTPU ELlClW- 
W H E T U  K0JIOH1HbI IIO 3TIlJIO1B~OMY GIIHP'FY ( H N ~ ~ K I I ~ ~  BIBIOA I I I I T ~ H N R )  310Ha 
M a K C N M Y M a  C O A e P X a H M R  n p N M e C N  HaXOAPiTCR BbI IUe  T a p e J I K N  I I N T a -  
HNR,  r A e  U a e T  I lHTeHCNBHOe HaKOIIJIeHMe N 3 0 a M N J I O J I a ,  N 3 a X B a T b I B a e T  
TapeJ IKI I ,  H a  KOTOPbIX H a 9 M H a e T C R  NHTeHCMBHOe N 3 M e H e H N e  KOHUeHT- 
paqaa s T a n o B o r o  c n a p T a .  

n 0 J I b 3 y R ~ b  3KCI IePNMeHTaJ IbHbIMPi  AaHHbIMM 6. a. M ~ T I ~ I I I ~ B ~ ,  0 
@ ~ ~ O B O M  P a B H O B e C I I N  CMCTeMbI ~ T N J ' I o B ~ I ~ ~ ,  C n N p T  - B O n a  - C n I I p T b I  C3, 

Cq, C5, a B T O P O M  6b1n~  I I P O B e n e H b I  paCg€!TbI paCJ IpeAeJ IeHHR KOHUeHT- 
p a u ~ f i  U ~ ~ ~ ~ T U J I O B O ~ O  N n p o n m o B o r o  C n N P T O B  (puc. 94). n o ~ e ~ e ~ ~ e  
NX B H M X H ~ ~ ~  9 a C T N  KOJIOHHbI ' aHaJ ' IOrN9HO n 0 B e A e H k I I o  B 3 0 a M N J I O J I a ,  
O A H a K O  MaKCNMYMbI  HaKOI I J I eHNR NX J I e X a T  BbII I Ie  II 6mee PaCnJ Ib IB-  ' 



4 a T b I .  ~ ~ o ~ H ~ J I N ~ H ~ o B ~ T ~  A e T a J I b H O  n 0 B e A e H M e  1 1 3 0 6 y ~ a ~ o n a  Pi np0- 
I I a H O J I a  B K O H U ~ H T P ~ U N O I ~ H O ~ ~  9aCTPi  KOJIOHHbI H e T  E 0 3 M O X H O C T U  113-3a  
OTCYTCTBHR A a H H b I X  0 K O ~ @ @ E I U I ? ~ H T ~ X  NCII2lpeHlrSI NX I I p H  BbICOKPiX 
K O H u e H T p a U M R X  I C n M p T a  ( B I I J I o T ~  A 0  95,5'/0 M ~ c . ) .  M M ~ K > I ~ H ~ c R  Xe 
A a H H b I e  0 ( P ~ ~ O B O M  PaBHOBeCHPi  n03BOJIRIOT O T M e T N T b  C J I e A y I o ~ e e :  
N ~ O ~ Y T H J I O B ~ I ~ ~  C n P i p T  np11 C O A e p X a H N H  J I eTysP iX  KOMnOHeHTOE 

8O0lO M a c .  N M e e T  K O ~ @ @ N U H ~ H T  NCI IaPeHPiR  0,9, CJ l eAOBaTeJ IbHO,  B 30- 
H e  3 T a X  K O H U ~ H T ~ ~ ~ H ~ ~  3 T a H O J I a  N ~ O ~ ~ T M J I O B ~ I ~ ~  C n N p T  6 y ~ e ~  EIaTl i  
B s e p x  n p H  pa6ossx sscnax @ n e r ~ b r  c n a p ~ o ~ o f i  KOJIOHH~I .  

fia,JIbHefiIUe!e I I O B ~ e R U e  eDo O l I p e A e J l N T b  H8BO3MOXHO,(  TalK KalK 
M ~ I  H e  p a c l n l o n a l r a e h l  AalHHbIIMH o K C Y ~ @ @ B L U N . ~ I H T ~  xonapemm er'o nmpE 
BbICOKNX X O H Q e H T p a u H R X  ~ ' T ~ I H I O J I ~  H K ' O H I J ~ I H + ~ P ~ I J N H  R ~ O ~ Y T ~ H O J I ~  
M e H e e  2 % .  

K O ~ @ @ N U E ~ H T  NCIIapeHEIR  I I p O I I a H O J I a  npll K O H U e H T P a u N M  3TIIJIOBO- 
ro c n a p T a  90,1% M a c .  p a s e H  0,7. 3 ~ o  y~a3b1sae.r H a  TO,  TO n p o n a H o n  
n p P i  3 ~ 0 2  K O H Q e H T P a U N N  3 T a H O J I a  N R<2,3 6 ) ' ~ e ~  HATH B B e p X  IIO KO- 
JIOHHe. 

B H a C T O R u e e  B p e M R  B IIPOMbIUIJIeHHOCTN BHeAPRIOTCR P ~ K T E I @ H K ~ -  
UNOHHbIe  YCTaHOBKN, B KOTOPMX CI INPTOBbIe  KOJIOHHbI pa60~am-r 
non p a 3 p e ~ e ~ ~ i e ~  c HNBKNM 3 ~ a q e ~ ~ 1 e ~  w c n a  4 n e r ~ b 1  . ( R =  
=2+2,5). 

n p e n ~ a p H ~ e J I b ~ b 1 e  P a C s e T b I  I IOKa3bIBa IOT,  9 T O  I I p N  T a K N X  3 H a 9 e H N R X  
R 3 0 H a  n P O M e X Y T 0 9 H b I X  J I p l i ~ e C e f i  n O J I y s a e T C R  P ~ C T R H Y T O ~ ~  N BO3HB- 
K a e T  OIIBCHOCTb, C O A H O ~ ~  CTOPOHbI, I IPOHBKHOBeHNR B e P X H N x  n p O M e -  
X Y T O ~ H ~ I X  n p ~ ~ e c e f i  B 3 o ~ y  o ~ 6 o p a  n a c ~ e p k i 3 0 ~ a ~ ~ o r o  c n a p T a ,   TO 
M O X e T  C H N 3 H T b  er0 K a s e C T B O ,  a C ~ p y r 0 f i  - C A B H r a  HNXHMX I I p O M e -  
XYTOZIHbIX n p ~ ~ e c e f i  H a  H H X H H , e  T a p e J I K N  O T ~ O H H O ~ ~  KOJIOHHbI, 9 T O  
yBeJ IN9MT I I O T e p N  C H B y W H O r O  M a C J I a .  

n p a s e n e ~ ~ b ~ e  T e o p e T w x e c K H e  pacsem n o c T p o e H b r  H a  npennonoxe- 
HNH, 9 T O  OCHOBHbIe  KOMIIOHeHTbI  CNBYLLIHOrO M a C J I a  H e  O K a 3 M B a I O T  
BJIHHHEIR H a  K O ~ @ @ H U B ~ H T  NCIIaPeHEIR STNJIOBOrO C n N p T a ,  a ~034- 
( P N ~ E I ~ H T I J  H C I I a p e H N R  CIINPTOB C 3 ,  Cq, C 5  H e 3 a B N C N M b I  OAMH OT APY- 
roro. 

T a ~ o e  A o I I ~ w ~ H ~ ~  BHOCHT H e K O T O p b I e  O I L I N ~ K H  'B P a C s e T b I ,  HO K a -  
Y e C T B e H H b I e  3aBNCNMOCTU, IIO-BEIANMOMY, O T p a X a e T  I IPaBAJIbHO,  9 T 6  
I I O A T B e P X A a e T C R  COIIOCTaBJIeHl leM P a C s e T H b I X  A a H H b I X  C 3 K C I I e p H M e H -  
TaJ IbHbIMN.  

Ha PNC.  94 A a H O  P a C n p e A e J I e H H e  K O H ~ ~ H T ~ ~ U H ~ ~  N 3 0 a M N J I O B O r 0 ,  
~ 3 0 6 y ~ ~ J I 0 ~ 0 r 0  H IIPOIIHJIOBOrO CIINpTOB B C I I N P T O B O ~ ~  KOJIOHHe, IIOJIy- 
s e H H O e  H a  OCHOBe o ~ 6 o p a  npo6 IIO BbICOTe KOJIOHHbI N EIX r a 3 O X p O M a -  
i . o r p a @ ~ ~ e c ~ o r o  aaanasa. ~ Y I I K T H P H ~ I M E I  JIHHEIRMEI H a H e c e H o  pa-cnpe- 
AeJIeHEIe  K O H I l e ~ ~ p a u H f i  U30aMMJIOBOrO N N ~ O ~ Y T N J I O B O ~ O  CIINPTOB, IIO- 
n y s e H H o e  B p e 3 y n b ~ a ~ e  T e o p e T u s e c K o r o  p a c s e T a  npa R = 4  H KnA 
T a p e n O K  0,3. 

C O J I O C T ~ B J I ~ H N ~  3 K C I I e p N M e H T a A b H b I X  H a H H b I X  C T e O p e T H s e C K N M H  
A a e T  O C H O B a H H e  C A e J I a T b  BbIBOA 0 K ~ ~ ~ C T B ~ H H O ~ ~ ,  a B P H A e  C J I y s a e B  N 0 
K O J I N ~ ~ C T B ~ H H O ~ ~  HX a H a J I O r H H .  

n p k i  p a c s e T e  B e n P i s m b I  o ~ 6 o p a  n p o M e x y T o s H b r x  npa~ece i i  cneny- 
e T  H C X O A N T ~  N 3  l M a T e P N a A b H O r 0  6 a n a ~ c a .  0 6 ~ 9 ~ 0  B C O C T a B e  (PP~KUIIN,  



0 6 0 r a I U e ~ H o f i  J I p O M e X Y T 0 9 H b I M N  IIPAMeCRMEI, B 3 K C T P a K T O P  CEIBYIUHO- 

r0 M a C J I a  BbIBOHRT E13 KOJIOHHbI OKOJIO 1 %  BCeX J I e T y 9 M X  OT KOJIEI~IeCT- 
B a  Pix, BBOAMMOrO B KOJIOHHY. npll HaJIll4EIM C U B Y U I H O ~  KOJIOHHbI OT- 

60p y s e n a s a s a e T c s I  no 3-10%. Ecm n p H H R T b ,   TO c o H e p x a H k i e  KOM- 
I IOHeHTOB CNBYUIHOrO M a C J I a  B 3 I I I O p a T e  COCTaBJ IReT  0,3°/0, TO n p H  OT- 

Bope B C O C T a B e  @ P ~ K U H E I  1 % J I eTygElX  KOHUeHTPaUMR KOMnOHeHTOB CII- 
B y U I H O r O  M a C J I a  B H e f i  A O J I X H a  COCTaBJIRTb -30%. T ~ K ~ R  K O H U e H T p a -  

U H R  B 0 3 M O X H a  npll o ~ 6 o p e  C H B Y W H O ~ ~  ( P P ~ K ~ E I E I  M3 3OHbI  M a K C H M Y M a  
HaKOII J I eHAR I I p E I ~ e c e f i ,  B IIPOTIIBHOM C J I y s a e  n p l l M e C b  I I o f i n e ~  MJIM B 

CI IHpT ,  IIJIH B JI IOTePHYIO BOHY. 

n p M  HaJIMsEIII c E I B ~ L L I H o ~ ~  KOJIOHHbI K O H U e H T p a U H R  KOMIIOHeHTOB 

CHByLLIHOrO M a C J I a  M O X e T  6 b 1 ~ b  ~ e ~ b U I e f i .  n p H  3 T H X  YCJIOBMRX B 0 3 -  

M O X e H  O T ~ O P  @ P ~ K U N N  HaXe I43 30Hb1 ,  H e  ~ 0 ~ I I a ~ a I O w e f i  C MaKCHMY-  

M O M  HaKOIIJIeHNR.  
Ecna o n p e n e n s I T b  B e n H s u H y  o ~ 6 o p a  I I P O M ~ X ~ T O Z I H ~ I X  npu~ece f i  

IIO 3 @ E I p a ~ ,  OTHOIUeHHe  K O H ~ J ~ H T ~ ~ U E I ~ ~  KOTOPbIX B 3 0 H e  MaKCMMYMa 

H a K O n J I e H I l R  H B 3 n I O p a T e  I I p I I M e p H O  p a B H 0  10, TO O T ~ O P  I I P O M e X Y T 0 9 -  

~ 0 f i  @ P ~ K ~ N N  A O J I X e H  COCTaBJIRTb 10%. O A H ~ K O  IIpaKTEIKa  n O K a 3 b I -  

B a e T ,  9 T O  nPEI  o ~ 6 o p e  1-3% B 0 3 M O X H O  l l O J I Y 9 e H I l e  C I I l l p T a  BbICOKOrO 

K a s e C T B a .   TO A a e T  OCHOBaHMe I IpeAnOJIOXEITb ,  s T 0  9 a C T b  S@NPOB, 
n o c T y n a m w M x  c s n m p a T o M ,  HOCHT X B O C T O B O ~  x a p a K T e p  H yxonm c 
~ l I O ~ e p H 0 f i  B O A O ~ ~ .  

Tenepb p a c c M o T p m  B b I n e n e H t i e  r o n o B H b~ x n p k i ~ e c e i i  B YCJ IOBI I~X 
c ~ E I ~ T o B o ~ ~  KOJIOHHbI. ~ o J I o B H ~ I ~ ~  rlPEIMeCM, IIO-BHHIIMOMY, 9 a C T N 9 H O  

I I O C T y n a I O T  B CnEIPTOBYIO KOJIOHHY C 3 I I I o p a T O M ,  a 9aCTEI9HO o6pasy- 
IOTCR B ~ a ~ 0 f i  KOJIOHHe. H a a ~ q u e  rOJIOBHbIX I I p H ~ e c e f i  H e  A a e T  B 0 3 -  

MOXHOCTU 0 ~ 6 E I p a ~ b  P ~ K T H @ E I K O B ~ H H ~ I ~ ~  C n H p T  M3 H e @ J I e r ~ a ~ o p a  MJIEI 

K O H A e H C a T O p a  KOJIOHHbI, r A e  HOCTMraeTCR MaKCEIMaJ IbHaR er0 KOH- 

U e H T p a U u R .  

, 4 n ~  o T A e n e H m  r o n o B H b r x  n p ~ ~ e c e f i  I I O J I ~ ~ ~ I O T C R  H n a  n a c ~ e p ~ s a -  
~ H e f i ,  MJIH 0 ~ 0 ~ s a T e J I b ~ o f i  O ~ H C T K O G  B ~ n e ~ E I a J I b ~ 0 f i  K O n O H H e  ( 3 I I I O p a -  

~ H e f i  K O H U e H T p M p O B a H H O r O  c n k i p ~ a ) .  

n p ~ ,  n a c ~ e p s s a ~ a ~ ~  r o n o B H H e  n p s i v e c r ?  K O H U ~ H T ~ I I ~ ~ ~ T C R  B nep- 
BY& O s e P e A b  B K O H A e H C a T O p e ,  3 a T e M  B a e @ J I e I ' ~ a ~ ~ p e .   TO M O X e T  no- 
B ~ I C M T ~  c o A e p x a H u e  npa~ece f i  H a  nep~ofi ,  ~ ~ o p o f i  EI n O C J I e H y m w H X  T a -  

P e J I K a X .  HO T a K  K a K  n p l l M e C k I  H e n p e p b I B H O  OTBOjlRTCR I43 3 0 H b I  MaKCPi- 

~ a J I b ~ 0 f i  K O H u e H T p a U E I H  (Pi3 K O H A ~ H C ~ T O ~ ~ )  B M e C T e  C H e n a C T e p H 3 0 -  
B a H H b I M  CIIHPTOM, TO K O H ~ e H T p E I p O B a H H e  AX H ~ ~ J I I O A ~ ~ T C R  TO.JlbKO H a  

C a M b I X  B e p X H H X  T a p e J I K a X . ,  
Ecnn H a  T a p e n K a x  n o n ~ a ~ a m w ~ f i c ~  nap H a x o n n T c R  B P a B H o B e c H k i  

co c ~ e ~ a m u e f i  (Pner~ofi a c o A e p x a H a e  n p ~ ~ e c e f i  B H e M  p a m o  P, 
TO C o A e p x a H N e  EIX B XHAKOCTN c o c T a B m  a=PIK', me K'- ~030- 
( P E I U N ~ H T  ~ ~ K T N ( P N K ~ ~ M E I  I IPNMeCB.  C J I ~ H O B ~ T ~ J I ~ H O ,  ~ 0 A e p X a H H e  

rOJIOBHbIX npl l~ecefi  B XMAKOCTII  B K' pa3 MeHbLLIe C O A e p X a H E I f l  
nape. 

A ~ a n n s ~ p y s r  I IpOUeCC naCTepM3aI IE I I3 ,  a B T O p  COBMeCTHO C n. n. UH- 
FIHOM y c T a H o B a n ,  s ~ o  n p H  H e K o T o p b I x  H o n y w e H u m  3 @ @ e ~ ~  n a c T e p a -  

3 a U I l U  h ( c T ~ I I ~ H ~  09HCTKEI C ~ E I P T ~ )  B OCHOBHOM 3aBHCEIT OT ~ 0 3 @ @ ~ -  
l@ieHTa P ~ K T E I @ E I K ~ ~ M I I  I Ip l lMeCPi  ( K t )  M W C J I a  @ J I e r ~ b 1  ( R )  U B b I p a -  
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C yBeJIEIseHNeM K' B R CTeIIeHb OgEICTKH C n H P T a  3a C g e T  naCTt?- 

pasaqaa y ~ e n a s u ~ a e ~ c k .  
n p ~  3TOM 0 6 ~ 3 a ~ e J I b ~ b 1 ~  YCnOBHeM RBJIReTCR H a J I H s U e  B KOJIOHHe 

B b I r u e  T a p e n K a  o ~ 6 o p a  n a c ~ e p s 3 o ~ a ~ ~ o r o  c n M p T a  ~ e o 6 x o n a ~ o r o  MEI- 
HUMYMa TeOPeTHgeCKkIX TaPeJ IOK (n) , K O T O P ~ I ~ ~  OIIpeAeJIReTCR IIO C n e -  
AyK>rrlefi 3aBHCBMOCTN M e X A y  KOJIHseCTBOM flElCTMJInRTa (D) , HeIIaC- 
TepH3OBaHHOrO CI IBpTa  (H), a T a K X e  R H K': 

n = lg {DIH [R (K' -- 1) 3- K' - 1 l)/lg K'. (1 19) 
~ T O ~ E J  Ol'IPeAeJIHTb OIITNMaJIbHbIe YCJIOBNR o ~ 6 o p a  I I a C T e p a 3 0 B a H -  

HOrO kI H e I I a C T e P N 3 0 B a H h O r O  CIIHpTa,  H ~ O ~ X O A H M O  I IpeXBapHTeJIbHO YC- 
TaHOBNTb,  K a I < a R  I IPBMeCb RBJIReTCR K J I ~ O ~ ~ B O ~ ~ '  (OIIP~A~JIRH)IJ&%). 

~ ~ o I I ~ c T H M ,  9 T O  K J I I O ~ ~ B O B  I I P H M ~ c ~ I O '  RBJIReTCR M e T a H O n  ( P ~ K T H @ H -  
K O B ~ H H ~ I ~ ~  CIII lpT H e  B b I A e p X H B a e T  npo6y IIO, M ~ T ~ H O A Y ) ,  H e r 0  B' 
KOHUeHTPHPOBaHHOM C n H p T e  K'=1,6. Ecna IIpBHRTb,  9 T O  O T ~ O P  He-  
I I a C T e P B 3 0 B a H H O ~ O  CI I I lpTa  COCTaEAReT 1 %, TO I I p H  R=3,5 ~ e o 6 x o ~ 1 . 1 -  
MOe KOJIBgeCTBO TeOpeTBgeCKkIX T a p e n O K  BbIIIIe M ~ C T ~  o ~ 6 o p a  CIIHpTa. 
COCTaBHT: 

R = lg{100/1 [3,5(1,6- 1) + 1,6- l])/lgl,6 = 12. 

Y ~ N T H B ~ R ,  9 T O  y ~ p e n J I ~ K > u i i f i  '~@@C?KT A e @ J I e r M a ~ o p a  H KOHAeHCa- 
TOPOB P a B e H  I I p H M e p H O  2 TT, O T ~ O P  I I a C T e p N 3 0 B a H H O r O  C I I H p T a  npki 
HaJ IH9BH MeTaHOJIa  H ~ O ~ X O A ~ ~ M O  IIPOH3BOAHTb I I p U M e p H O  C (12-2): 
:0,5 = 20-ii T a p e n m i  ( r ~ e  0,5--KII,IJ  apen no^) , c s g T a R  csepxy K o n o H -  
HEJ: ecna 0 ~ 6 o p  ~ e n a c ~ e p ~ s o ~ a ~ ~ o r o  c n k i p T a  y ~ e n a s ~ ~ d  AO 3 %, TO 
O T ~ O P  n a C T e p H 3 0 B a H H O r O  CJIeAyeT IIpOH3BO&HTb C 14-17 T a p e J I K H  H CO* _ 
OTBeTCTBeHHO ' I I p U  o ~ 6 o p e  5 '10 - C 10-fi T a p e J I K H .  

I l p ~   TOM  KT O ~ H C T K B  c n a p T a  OT M e T a H o n a  

T ~ K B M  o 6 p a 3 0 ~ ,  MOXHO CAeJIaTb  BbIBOH, rITO I I p B  HaJIBsPiH'  M e T a -  
H O n a  ( 9 ~ 0 '  I I P H C Y u e  ~ ~ ~ H o - K ~ ~ T o @ ~ J I ~ H o M ~  C n H p T y  H o c o 6 e ~ ~ o  Cl'IHp- 
TY, nOJIy4eHHOMY B 3  C ~ X ~ P H O ~ ~  C B ~ K J I ~ I )  H ~ O ~ X O A I I M O  0 ~ 6 B p a ~ b  I I aCTe-  
P N ~ O B ~ H H H ~ ~  C n N p T  C 8-14-fi T a p e n O K .  3 a  C s e T  I I a C T e p H 3 a U H H  B 3THX 
YCJIOBHRX MOXHO YMeHbUlHTb KOHqeHTPaUI l IO  M e T a H O A a  B n a C T e p U 3 0 -  
B a H H o M  c n H p T e  no c p a B H e H a I o  c ero c o A e p x a H M e M  B s n m p a T e  H e  6onee 
YeM H a  73%, Hn,H &/a, B $7 pa3a '. E~cnu T ~ K O ~  OrIIETCTKH BeAfOCTa- 
TOsHO, TO CJIeAyeT YCTaHaBJIHBaTb  KOJIOHHY O K O H ~ ~ T ~ J I ~ H O ~ ~  09HCTKH. 
~ o B ~ I I I I ~ H B ~  KOHUeHTPaUNH CI IHPTa  YMeHbI I IaeT  K O ~ @ @ N U H ~ H T  H C n a p e -  



H N R  I I04TI1  BCeX rOJIOBHbIX I I p N ~ e c e f i ,  a CJ IeAOBaTeJ IbHO,  YXyALUaeT  
~ c J I o B B R  I l aCTepEi3aUBI1 ,  O A H a K O  3 T O  YXYAILIeHNe H e 3 H a 9 N T e J I b H O . ,  He- 
O ~ X O A I ~ M O C T ~  C H H X e H N R  3OHbI  0 ~ 6 0 p a  n a c ~ e p a 3 0 ~ a ~ ~ o r o  C n a p T a  B 
CBOIO 0 9 e p e A b ,  e C T e C T B e H H 0 ,  B b I 3 b I B a e T  H ~ O ~ X O A E I M O C T ~  COOTBeTCTBeHHO 
y B e J l N 9 E i B a T b  o6uee 9UCJIO T a p e n O K  B C I I B P T O B O ~ ~  KOJIOHHe, YTO OCO- 
~ ~ H H O  B a X H O  npI1 B ~ I P ~ ~ O T K ~  C n H p T a  3 K C T p a .  

B ~ X H ~ I M E I  TeXHOJIOrUYeCKBMH @ ~ K T O ~ ~ M H  RBJIRIoTCR K a K  ~b160p 
M e c T a  o ~ 6 o p a  n a c ~ e p a 3 o ~ a ~ ~ o r o  c n a p T a ,  T a K  B K o n m e c T B o  o ~ 6 ~ p a e -  
M O P 0  H e l l a C T e P N 3 0 B a H H O r O  C l I H p T a .  

Y ~ e J I I 1 s e ~ k i e  o ~ 6 o p a  H e n a C T e p H 3 0 B a H H O I ' O  C n M p T a  C H H X a e T  lTpOH3-  
BOAEiTeJIbHOCTb C ~ N P T O B O ~ ~  KOJIOHHbI, a C H N X e H U e  o ~ 6 o p a  n O B b I W a e T  
C O A e p X a H N e  rOJIOBHbIX I l p l i M e c e f i  B H e I I a C T e p N 3 O B a H H O M  C I I N p T e  li BbI-  
3 b I B a e T  H ~ O ~ X O A I ~ M O C T ~  C M e W a T b  MeCTO o ~ 6 o p a  I I a C T e p I 1 3 0 B a H H O r O  
c n t i p T a  B H B ~  no K o n o H H e .  Y B ~ ~ H ~ U B ~ R  s N c n o  T a p e n O K  M e x n y  ~ e Q n e r '  
M a T o p o M  11 M e c T o M  o ~ 6 o p a  n a c ~ e p 1 1 3 o ~ a ~ ~ o r o  c n k i p T a ,  MOXHO COOT- 

BeTCTBeHHO YMeHbLUUTb  O T ~ O P  H e I l a C T e p N 3 O B a H H O r O  C n H p T a .  
npI1 ~ ~ a ~ e J I b ~ 0 f i  3 n I O p a u H I l  Y A a e T C R  n O J I y s I l T b  ' C T ~ H A ~ ~ T H ~ I ~ ~  

C n H p T  ~ b 1 c L U e f i  0 9 H C T K U  I I P N  o~6ope  H e n a C T e p H 3 O B a H H O r O  C n N p T a  0,5"/0 
Fi M e H e e .   TO r O B O P N T  0 TOM, 9 T O  H O B O O ~ ~ ~ ~ O B ~ H H ~  rOJIOBHbIX n p I 1 M e -  
cefi B C I I N P T O B O ~ ~  KOJIOHHe HBYTOXHO.  B n p a K T I l K e  B C e r A a  C J I e A y e T  
C T P e M H T b C R  BeCTN I I p O ~ e C C  ~ ~ K T I I @ I I K ~ ~ I I I I  B C I I I ~ P T O B O ~ ~  KOJIOHHe T a K ,  
9 ~ 0 6 ~  KOJIN4eCTBO IIOI'OHa I13 @ 0 ~ a p R  K O H A e H C a T O p a  C ~ U ~ T O B O G  KO- 

J IOHHM ~ M J I O  P a B H O  KOJII19eCTBy O T ~ H ~ ~ ~ M O ~ O  H e n a C T e p H 3 0 B a H H O r O  
C n B p T a .  ~ ~ I ' K o  p a C C 9 H T a T b ,  9 T O  B 3TOM C J l y 9 a e  n p U  MBHHMYMe o ~ 6 o p a  
a e n a c T e p a s o s a H H o r o  c n a p T a  OTBOAUTCR M a K c m y M  r o n o B H b I x  n p a M e -  
cefi B H ~ A ~ O J I ~ ~  K O H u e H T P H P O B a H H O M  BNAe .  

n p a ~ ~ u ~ a  no~a31,1sae~,  TO n a c ~ e p ~ 3 a u ~ ~  u r p a e T  B a x a y m  p o n b  

n p U  o s u c T K e  c n w p T a  OT M e T a H , o n a .  B ~ I A ~ J I ~ H B ~  o c H o B H o r o  K o n a s e c T s a  
M e T a H O J I a  O C y m e C T B J I R e T C R  B 3 n I O p a u I 1 0 ~ ~ 0 f i  KOJIOHHe (npI1 P a C X O A e  

napa H a  snmpauam 15 ~r / ,qan  11 Gonee), o n H a K o  ~ H ~ Y M T ~ J I ~ H O ~  ero 
XOJINYeCTBO I I O n a A a e T  B M e C T e  C 3 n I o p a T O M  B CnBPTOBYH) KOJIOHHY. 

~ K C ~ ~ ~ H M ~ H T ~ J I ~ H M ~  HCCJle&OBaHHP I IpOqeCCOB,  I I P O H C X O A S I ~ H X  B 
. ~ ~ H ~ T O B O ~  KOJIOHHe 

B H a C T O R U e e  B p e M R  CI IUpTOBbIe  KOJIOHHbI P ~ I I T ~ @ I I K ~ ~ H O H H ~ I X  YC- 
T a H O B O K  A e T a J I b H O  BCCJIeAOBaHbI  COTPYAHUKaMM Y K ~ H M M C H ~ .  U 

KTMrIHa. 
Ha PUC. 95 A a H b I  ~ P ~ @ N K E I  P a C l l p e A e J I e H k i R  3TNJIOBOrO C n N P T a  N 

€TO IIpEi~ecefi B C I I H P T O B O ~ ~  K O J I O H H ~  n 0  A a H H b I M  Y K ~ H M M C I I ~ .  ABTO- 
POM ~ K C ~ ~ P U M ~ H T ~ J I ~ H O  ~ 3 y q e ~  X a p a K T e p  p a c n p e A e n e H m  npu~ece f i  

BbICOTe C ~ N P T O B O ~ ~  KOJIOHHbI K a K  H a  O ~ ~ I T H O ~ ~  ~ P ~ ~ O P ~ K T E I @ U K ~ ~ I I -  
OHHOB YCTaHOBKe ,  T a K  I1 B 3aBOACKNX YCJIOBBRX, n p I 1 Y e M  n O J I y 9 e H b I  
a H a n o r M s H b I e  p e 3 y n b ~ a ~ ~ .  

C I ~ B ~ L U H O ~  MaCJIO I l M e e T  RBHO ~ P O M ~ X Y T O ~ H ~ I ~ ~  X a p a K T e p  C MaKCN-  
MYMOM HaKOII J I eHI lR  B 3 0 H e  T a p e J I K I l  I INTaHUR.  B OTAeJIbHbIX O n b I T a X  
O T M e 9 e H O  H a J I l I s U e  ABYX MaKCNMYMOB, 9 T O  o 6 y c n o ~ n e ~ o  ' n 0 ~ a Y e f i  nI1- 
T a H l l X  H a  T a p e J I K y ,  P a C I I O J I O X e H H y H ,  M e X A y  M a K C U M Y M a M U  (CM. C. 182). 

Y T O ~ ~ I  Y ~ ~ A I I T ~ C R  B AOCTOBePHOCTll  TeOPeTNYeCKZlX ~ ~ ~ A c T ~ B J I ~ H N ~ ~  





0 n p E I s M H a X  0 6 p a 3 0 ~ a ~ ~ ~  A B ~ X  MaKCl lMYMOB HaKOnJIeHEISI CHBYUIHOrO. 
M a C J I a  no BbICOTe c I I E I ~ T o B o ~ ~  KOJIOHHbI, ~ ~ I J I O  n p O B e A e H 0  E I 3 y s e a u e  pac- 
n p e n e n e H m  c m y u H o r o  M a c n a  n p U  n p e ~ p a u e a a r , i  n o a a s k I  n 1 4 T a H H 7  
( K O ~ O H H ~  p a 6 o ~ a n a  <<Ha ce6m n p M  R = 00) , B p e 3 y n b ~ a ~ e  K o T o p o r o  

BbIHBJIeHO, 9 T O  CNBYIUHOe MBCJIO KOBUeHTPUPYeTCR B O A H O ~  3 0 H e ,  T. e. 
B COOTBeTCTBMU C T e O P e T U 9 e C K H M  n p e A C T a B J I e H k i e M .  

H e s ~ a s a ~ e n b ~ o e  1 - 1 a ~ o n n e ~ x e  a n b n e r a n o B  H a 6 n 1 o n a e ~ c ~  B 3 o ~ e  T a -  
P e J I K H  IIEITaHEIR, B K O H H e H C a T O p e  H A ~ @ J I ~ ~ M ~ T o P ~ .  B E I H M M O ~  KOHUeHT- 

P H p O B a H M e  B 3 0 H e  T a p e n K I l  nEITaHEIR M O X e T  6 b 1 T b  Pi J I O X H b I M ,  T a K  K a K  

H a n x s a e  3 ~ a s a ~ e n b s o r o  ~ o n a s e c ~ ~ a  apyrax npa~ece i i  B 3~0i i  3 o ~ e  
( 3 a H p b 1 ,  a 3 0 T N C T b I e  COeAMHeHEIH EI 

AP.) M O X e T  N C K a X a T b  P e 3 Y J I b T a T b I  

a ~ a ~ 1 ~ 3 a .  
~ O C K O J I ~ K Y  A 0  HaCTOHQeI 'O  B p e M e -  2f03 

H H  H e T  semoro n p e n c T a e n e e u n  OB Sioi 
OnTEIMaJIbHbIX yCJIOBIlflX o ~ 6 o p a  CEI- Sg9 
BYUIHOrO M ~ C A ~  E13 CnMPTOBbIX KO- 
JIOHH, a B T O p O M  F i 3 y s a J I c n  3 T 0 T  B O n P O C  

'$ g7 

B ~ C J I O B H R X  E j a p c ~ o r o  a a ~ o a a ,  nepe- p 95 
p a 6 a ~ b r s a s r u e r o  B nepaon n p o s e n e H m  
OnbITOB CBeKJIOCaXaPHYIO M e n a C C y .  

C I I M ~ T O B ~ R  KOJIOHHa A U a M e T p O M  

2000 MM C 64 MHOI 'OKOJInasKOBbIMU 
T a p e J I K a M E I  6b1na c H a 6 ~ e H a  K p a H a M H  

H a  3, 4, 5, 6 a 7-ii T a p e m a x  ( c s ~ ~ a x  . 
caasy) A n 9  0 ~ 6 0 p a  npo6 a3 napo~ofi  

C T O ~ ~ ,  OTBOAaJ IaCb  H a  3 I c C T P a K T O P  CH- pauupj CnpjpTa ( 1 )  u cpjByIlrHoro 
iBYIUHaR @ p a l ~ Q F i R .  ~ a c n a  (2) H CYMMU I JIeTy'INX 

T e ~ I I e p a ~ y p ~ b ~ f i  P e X E i M  KOnOHHbI (3) OT TewnepaTyphI H a  6-R 
K o H T p o n F i p o s a n c r r  no T e M n e p a T y p e  B TapenKe 
~ y 6 e  KOJIOHHbI H a  6-fi H 18-fi T a p e n -  

K a X  C I I O M O u b I O  C a M O n E I I I J y u e r O  I IOTeHQEIOMeTpa.  
, npo6br o ~ 6 ~ p a n ~  n p E I  p a 3 J I U s H O M  T e M n e p a T y p H o M  P e X u M e  paGo?.b l  

KOJIOHH~I ,  T. e. n p H  pasn~saof i  ee ~ a r p y s ~ e .  Bce nposxe n a p a M e T p b r  

( K O H ~ ~ H T P ~ U E I R  C n N p T a  B 3 I I I O p a T e ,  I I ~ O H ~ B O A U T ~ J I ~ H O C T ~ ,  n a B J I e H H e  B 

K O ~ O H H ~ )  c~a6ana3apo~anacb.  
n e p ~ a ~  cepas o n b r T o B  6b1na n p o B e n e H a  npEI  o ~ 6 o p e  C H B Y U H O ~ ~  

@ p a K u i i E I  TOJIbKO C IUecTof i  T a p e n K U .  Ha OCHOBaHHH HX 6b1na YCTaHOB- 
J I e H a  3aBEICEIMOCTb KOHUeHTPauMEI  3TNJIOBOrO C n E I p T a  Pi c U B Y U I H O ~ O  
M a c n a  OT T e M n e p a T y p b r  H a  m e c ~ o a  T a p e m e .  T ~ K ~ R  ~ ~ B H C H M O C T ~  rpa- 
@ E I ~ ~ c K N  J I p e A C T a B J I e H a  H a  PUC.  96, E13 KOTOPOrO CJIeAyeT,  s T o  M a K C a -  
MYM H a K O n J I e H U H  CEIByIIIHOrO M a C J I a  B AaHHOM O n b I T e  C O B n a J I  C T e M -  

nepa~ypofi 94°C H a  u e c ~ o i i  T a p e m e .  npo6b1, o ~ o 6 p a ~ ~ b r e  npn ~ e M n e -  
P a W y p a X  B b I U e  94"C,- EIMeIOT ~ e ~ f ? p l o r e H H b I ~  X s l l p a K T e p  ( ~ n 1 y a l K T H p ~ a ~  

~ M H E I X ) ,  H M X e  94 "C - r 0 ~ 0 r e H ~ b I f i  ( C I I J I O L U H ~ R  JIIIHEIR) np* 
T e M n e p a T y p a x  B b I U e  92°C B npodax r I p e 0 6 J I a a a e T  c o n e p x a H a e  ca- 
B y r u H o r o  M a c n a ,  npa 6onee H H ~ K E I X  T e M n e p a ~ y p a x  - 3TEIJ IoBoro  
c n s p T a .  
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Bo ~ ~ 0 p o f i  Cepk iN  OnbITOB n p 0 6 b 1  0 ~ 6 N p a n N  C ~ p e ~ b e f i  - C ~ A ~ M O ~  

- r a p e n O K  n p H  N ~ M ~ H ~ H N I I  T e M n e p a T y p H o r o  p e x k i M a  H a  ruec~ofi T a p e n -  
K e  B ~ ~ a n a 3 o ~ e  104-8g°C. 

A ~ a n ~ 3  T ~ ~ J I .  15 n O K a 3 b I B a e T ,  s T 0  CHBYIlIHaR @ ~ ~ K U I I R ,  BbIBeAeH-  
H a a  r r p ~  T e M n e p a T y p e  95,8"C, ~ p e 6 y e ~  M a n o r o  pacxona B O A ~ I  H a  npo- 

M3 3OHbI MaKCHMyMa KOH- 42 20 : B 142 34,3 81,7 52 
QeHTpaUHH CHByIHHOW M a c -  
sa 

MbIBKY (17°/0 OT KOJIN4eCTBa  ( P ~ ~ K U N U ) ,  B TO B p e M R  K a K  AJIR OAHO- 
K P ~ T H O ~ ~  IIPOMbIBKU @ P ~ K U N H ,  B ~ I B ~ A ~ H H O ~ ~  n p k i  8g°C, BOAbI ~ p e 6 y e ~ c s  
B 18,3 pa3a 6onbII1e (312% OT KOJI I I s eCTBa  o ~ 6 ~ p a e ~ o 8  @ p a ~ U F i k i ) ,  
C Y ~ R  no PaCXOJQ' BOAbI H a  IIPOMbIBKY, @ ~ ~ K U I . I B ,  0 ~ 6 H p a e ~ b I e  I Ipki  60- 
nee B ~ I C O K O A  T e M n e p a T y p e ,  k l M e m T  T e x H o n o r k i s e c K N e  n p e a M y w e c T s a .  
Y TOMY x e  B ~ I X O A  C N B ~ I I I H O ~ O  M a c n a ,  0 ~ 6 i i p a e ~ o r o  n p H  6onee BHCO- 
~ 0 6  T e M n e p a T y p e ,  y B e J l N s N B a e T C R  (86% IIpOTNB 55,6). O A H ~ K O  a6co- 
J I H ) T H ~ I ~ ~  BbIXOA CNByLUHOrO M a C J I a  6 y A e ~  MaKCkiMaJ IbHMM H 3  $ J p a K U N 6 ,  
O T O ~ P ~ H H ~ I X  npii T e M n e p a T y p e  94OC. T ~ K H M  0 6 p a 3 0 ~ ,  @P~KUIII.I ,  OT- 
~ 6 N p a e ~ b 1 e  N 3  KOJIOHHbI n p N  H H ~ K O ~  T e M I I e p a T y p e  ( ~ o M o ~ ~ H H ~ I ~ ) ,  H e -  
C M O T P R  H a  BbICOKOe C O A e P X a H N e  CIlBYIIIHOrO M a C J I a ,  0 6 J I a ~ a l O ~  HN3Kki- 
M N  T e X H O J I O r N ~ e C K N M I I  K a 9 e C T B a M I 3 ,  T. e. T p e 6 y W ~  ~ O J I ~ I I I O ~ O  P a C X O n a  
~ P O M ~ I B H O ~ ~  BOAbI II A a W T  HN3KNfi  K a K  O T H O C H T ~ J I ~ H ~ I ~ ,  T a K  H a6co- 
. J I m ~ ~ b l f i  BbIXOA T O B a P H O r O  CHByIIIHOrO M a C J I a .  

B T ~ ~ J I .  15 A n R  C p a B H e H N R  I I p H B e A e H a  X a p a K T e p A C T N K a  ~ ~ ~ K U H H ,  
O T O ~ ~ ~ H H O ~  H a  T a p e J I K e  C MaKCNMaJIbHbIM C O A e p X a H U e M  CHBYIIIHOX'O 
M a c n a .  T ~ K ~ R  ,@par<u~a,  H e c o m e H H o ,  0 6 n a a a e ~  ewe 6onee B ~ I C O K N -  
MN TeXHOJIOrN' leCKNMH I IOKa3aTeJ IRMH.  A ~ C O ~ I O T H ~ I ~ ~  B ~ I X O A '  CNBYIIIHO- 
so M a c n a  ri3 H e e  H a  25 OlO srme,  q e M  ~3 nyqmefi cpen~efi @ p a ~ q ~ k ~  
(34,3 r n P O T N B  27,6). HO B 3 0 H e  M a K C H M Y M a  @ P ~ K U U R  r O M O r e H H a  N 



H a  C M e X H b I X  T a p e J I K a X ,  . ~ ~ c I I o J I o x ~ H H ~ I x  BbILUe, U A e T  ~ ~ I C T , P O ~  H a p a C -  

T a H U e  3TAJIOBOrO C n l l p T a  ki ~ ~ I C T P O ~  C H H X e H k I e  K O H U e H T p a U H M  CIiByLLI- 
H O r O  M a C J I a .  ~ O ~ T O M Y  OCyWeCTBJIRTb  O T ~ O P  C H B Y U I H O ~  ( P P ~ K U H U  kI3. 
~ O H ~ I  N i a K c u M y M a  ero H a K o n n e H u R  ~ e u e n e c o o 6 p a s ~ o .  OTGOP n y ~ w e  
n p o ~ o ~ u i b  a3 S O H ~ I ,  nexawef'i H a  T a p e m a x ,  r,qe T e M n e p a T y p a  H a  2- 
3°C  he 3 0 H b I  MaKCkIMYMa HaKOIIJIeHUR.  B 3TOM C J I y g a e  e C T b  Y B e p e H -  
H O C T ~  B c e r A a  0 ~ 0 6 p a ~ b  r e T e p o r e H H y r o  cpeny, K o T o p a s I  n e r K o  pac- 
C J I a U B a e T C H  U 06naaae~ BbICOKUMIl TeXHOJIOrHZIeCKNMkI KaZIeCTBaMU. 

c ~ a 6 k i n a 3 a ~ u u  c o c T a s a  C ~ B ~ L L I H O ~ ~  ( P p a ~ u ~ u ,  no-BIIAIIMOMY, cne- 
A y e T  H a  JIUHUki ee o ~ 6 0 p a  Y C T a H a B J P i B a T b  KOHTYP a B T O M a T B Z I e C K O r 0  

P e r y J I U p O B a H k i R  B 3aBHCUMOCTN OT T e M I I e p a T y p b I  B 3 0 H e  o ~ 6 0 p a .  

Pwc. 97. C x e ~ a  ysna 0 ~ 6 0 p a  CllByIIIHOrO ~ a c n a  P N C .  98. Pacnpenene~~e cusyru- 
H 3  C I I N P T O B O ~ ~  KOJIOHHH: HOrO M a C J l a  (-), BTNJIOBOrO 

I - c n H p r o s a a  K o n o n H a :  2 - KOHTYP p e r y n ~ p ~ ~ a ; i ~ ~ ;  C n N p T a  (- - -) H CYMMH ne- 
3 - T ~ ~ ~ O O ~ M ~ H H H K ;  4 - A e K a H T a T O p ;  5 - 3 K C T p a K -  TY'INX (- .-. -. - ) no T a p e n -  
T O P  K a M  IIpN pa3JlU'IHOM H a C H U e H H N :  

1 - BbtCOKOe;  2 - H H 3 K O e  

P ~ c ~ ~ T H  n O K a 3 b I B a I o T ,  YTO AJIX Y M e H b U e H U R  P a C X O A a  BOAbI H a  

I IPOMbIBKY r e ~ e p o r e ~ ~ ~ f i  ( P P ~ K ~ U U  ee C J I e A y e T  I I p e A B a p H T e J l b H O  A e -  
K a H T U P O B a T b .  ~ o A c N B ~ ~ ~ I H ~ I ~ ' ~  ( H U X H U A )  ~ ~ 0 8 ,  C J l e A y e T  ~ 6 p a c b l ~ a T b  B 
KOJIOHHY I.I TOJIbKO B ~ P X H M ~  cnofi, 060rawe~~b1ii  CHBYUIHbIM MaCJIOM, 

n 0 A B e p r a T b  I IpOMbIBKe .  B ~ a 6 n .  15 I I p i i B e A e H b I  A a H I I b I e  0 P a C X O A e  BO- 
AH H a  I IPOMbIBKY C U B Y U H O ~ ~  @ P ~ K ~ N U ,  O T O ~ P ~ H H O ~ ~  IIOCJIe I I p e A B a p M -  

~ e J I b ~ 0 f ' i  A e K a H T a U k i U .  B~ IXOA CNBYIlIHOrO MaCJIa  n O C J I e  I l pOMbIBKl l  A e -  ' 

K ~ H T ~ I P O B ~ H H O ~ ~  ( P p a ~ ~ U k i  I I p a K T I l g e C K k l  H e  k i3MeHReTCH,  a P a C X O A  B o -  

A M  H a  ~ ~ O M ~ I B K Y  COKPaLUaeTCR.  
P a c ~ e ~ b ~  T a K x e  ~ O K ~ ~ ~ I B ~ I O T ,  s ~ o  c c u ~ y m ~ o f i  ( ~ ~ a ~ u u e i i  u s  KO- 

JIOHHbI OTBOANTCH OT 1 A 0  5OI0 T e n J I a ,  B B e A e H H O r O  B KOJIOHHy, H a  OTBoff 
KOTOpOrO'  3 a T e M  p a C X O A y e T c f l  O x n a X ~ a r o m a H  B O A a .  Ha H a m  B 3 m R A ,  

6onee p a U U O H a J I b H 0  I l C n O J I b s O B a T b  T e n J I O T y  K O H A e H C a u H U  naps C N B y u -  
H O ~  C ) ~ ~ K ~ H H ,  B 0 3 B P a W a R  ee CHOBa  B CIIUPTOBYK) KOJIOHHY. Ha p U C . 9 7  
n p u B e n e H s l  c x e M a  ysna o ~ 6 o p a  c p s y r u H o r o  M a c n a  c u c n o n b s o ~ a ~ u e ~  
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TeIIJIOTbI  KOHAeHCaUNN ~ ~ K T N @ N K ~ U U O H H O ~ ~  K O ~ I O H H O ~ ~  ( B H Y T P ~ H H N ~ ~  
~ N K J I )  N ~ e ~ a ~ T a ~ N e f i  c N B ~ I I I H o ~ ~  @ P ~ K u N N .  n p ~ ~ e ~ e ~ ~ b ~ f i  BbIII Ie  a H a -  
JIM3 II03BOJIHJI YCTaHOBNTb  OnTNMYM T e M I I e p a T y p b I  (96-98OC) B 30- 
H e  0 ~ 6 0 p a  C H B Y ~ U H O ~ ~  @ ~ ~ K U N N  B C I T N P T O B O ~ ~  KOJIOHHe ITpN A a B J I e H N N  

B ~ y 6 e  KOJIOHHbI 2,5 M BOA. CT. C IIOBbIII IeHIleM A a B J I e H H R  B KOJIOHHe 
A0 3,5 M BOA. CT. T e M I I e p a T y p a  COOTBeTCTBeHI-I0 IIOBbICNTCR A 0  98- 
1oo0c. 

Ha p ~ c .  98 A a H  r p a @ ~ ~  p a c n p e n e n e H m  s T s n o B o r o  c n N p T a  a CN-  
ByI I IHOrO M a C J I a  IIO T a p e J I K a M  c I I N ~ T o B o ~ ~  KOJIOHHbI AJIH ABYX p a 3 J I N s -  
HbIX H ~ C ~ I W ~ H M ~ ~  KOJIOHHbI CNBYUIHbIM MaCJIOM. M3 r p a @ N ~ a  C J I e n y e T ,  

r IT0 n p N  BbICOKOM HaCb1IUeHHI.I C I I N P T O B O ~ ~  KOJIOHHbI CNByUlHbIM MaCJIOM 
H a  H N X H N X  T a p e m a x  n p e s a n M p y e T  K o H u e H T p a u a R  c m y m H o r o  M a c n a ,  

IT03TOMY O H 0  N 6 y A e T  O I I p e A e J I R T b  I I O T e p H  J I e T y s k I X  C J l I O T e p ~ o f i  ~ 0 ~ 0 6 .  
' O A H ~ K O  H a J I N ~ I M e  CMByU.IHOr0 M a C J I a  B J l I O ~ e p ~ o f i  B o n e  1-1'2 O I I p e A e J I R e T -  

CR TNIIOBbIMN NHANKaTOPaMPI  H a  I IOTepN B n n O T b  A 0  O,05'/0 06., B pe- 
3 y J I b T a T e  ser0 r I a C T b  CNByUlHOrO M a C J I a  YXOANT C J I l o T e p ~ o f i  ~ 0 ~ 0 6  N 

H e  @ N K C H ~ ~ ~ T C R  n p o 6 a ~ a  I I p N  O I I p e A e J l e H N l l  I I O T e p b .  P a c r I e T b l  ITOKa3bI- 

BaIOT,  9 T O  I I p N  C O A e p X a H N N  B J I ~ o ~ e p ~ o f i  B o n e  0,085-0,06°/o 06. CN- 

BYUIHOrO M a C J I a  O H 0  'ITOnHOCTbIO T e p R e T C R  C ~ e f i ,  a I I p N  0,05°/0 06. T e -  

P R e T C R  60--85°/0 . CIIRYLUHOrO M a c n a .  E c n ~  NCXOANTb I13 TeXHNKO-3KO- 

HOMNrIeCKPIX PaCxIeTOB,  TO M a K C N M a J I b H O  AOIIyCTAMOe C O A e P X a H N e  CN- 

ByI I IHOrO M a C J I a  B J I I o T ~ ~ H o ~ ~  B o n e  A O J I X H O  6b1Tb  H e  6onee 0,001 '10 06. - 
n p ~   TOM no-repx ero c n r o ~ e p ~ o f i  ~ o ~ o f i  c o c T a s r r T  - 1 Ol0 OT 0614ero 
KOJINrIeCTBa M a C J I a ,  BROAMMOrO B YCTaHOBKY. 

MCXOAR I13 C K a 3 a H H O r 0 ,  K a 3 a J I O C b  6b1, H€!O~XOAUNIO A O ~ N B ~ T ~ C R  TO- 

r0, q ~ 0 6 b 1  K O H U e H T P a U N R  3TPIJIOBOrO 'cnl lp~a H a  HNXHPIX T a P e J l K a X  6b1- 
Jla 6onbrue K O H U e H T p a U H N  CNByU.IHOr0 M a C J I a .   TO B 0 3 M O X H O  TOJIbKO 

I I p N  CHPIXeHNM KOHU,eHTpaUNN CNBYIIIHOrO M a C J I a  B 3 0 H e  M a K C N M y M a  

er0 H a K O n J I e H N R .  HO ~ a ~ 0 f i  P e X N M  ~ e ~ e J I e c 0 0 6 p a 3 e ~ ,  T a K  K a K  C 

YMeHlAUeHNeM KOHUeHTPaUHM CNBYIIIHOrO M a C J I a  B 3 0 H e  er0 HaKOII J I e -  

HHR B o T 6 u p a e ~ o f i  @ p a K u N N  6 y n e ~  I I p e B a J I H p O B a T b  ~ T N J I o B ~ I ~ ~  CIINPT. 

T ~ K ~ R  @ p a ~ q N R  TPYAHO IIOAAaeTCFI n p O M b I B K e  N n N  H e  n O A A a e T C R  BO- 

B C e .  ,QZH I I p e A O T B p  a U e H N R  I I O T e p b  CkIByU.IHOr0 M a C J I a  C J I I O T ~ ~ H O ~ ~  BO- 

~ 0 f i  H ~ O ~ X O A M M O  Y B e J I H ~ N T b  rINCJIO T a p e n O K  H N X e  3 0 H b I  M a K C A M a J I b -  
H O r O  HaKOITJIeHAH CkiBYIIIHOrO MaCJla N BeCTN KOHTPOJIb n O T e p b  C JIIO- , 
T e p ~ o f i  ~ 0 ~ 0 f i  NHAAKaTOPOM,  gyBCTBNTeJ IbHbIM K CNBYUIHOMY M a C J I y  

( ~ ~ N P T ~ M  C 3 ,  C4, C 5 ) .  T a ~ o i i  M e T O A  KOHTPOJIR p a 3 p a 6 0 T a ~  COTPYANN- 
K a M N  y~pHMMCl7a c n p u M e H e H u e M  n a p a n ~ ~ e ~ ~ n a ~ a ~ o 6 e ~ 3 a n b ~ e -  
r w a .  

Hnrr 6onee s e T K O r 0  YRCHeHNR BJINRHNR C T e n e H A  H a C b I W e H N R  KOJIOH- 
HbI  CHBYUHbIM MaCJIOM H a  YCJIOBNR o ~ 6 o p a  er0 N 3  c I I N ~ T o B o ~ ~  KOJIOH- 

HbI  O ~ ~ ~ T I I M C R  K Tpeyr0JIb110f i  A k i a r p a M M e  AJIR CMeCN C N B y U l H O e  M a c -  
JIO - 3 T N n 0 ~ b 1 f i  CITNpT - B O A a ,  A ~ H H O ~ ~  B. 0. C ~ X O A O J I  11 n. M. Manb- 
4 e R b I M .  0 6 p a 6 a ~ b 1 ~ a ~  n p M B e A e H H b I e  B b I l U e  OITbITHbIe A a H H b I e q  J I e r K O  

YCTaHOBNTb ,  9 T O  XOA I I e p e r O H K N  T P ~ X K O M I I O H ~ H T H O ~ ~  CMeCN ~ Y A ~ T  I I p e A -  
CTaBJ IeH  KPNBbIMH,  HarINHaIOUINMHCR B TOrIKe A (PNC. 99). Ha A H a r -  
P a M M e  n p I 1 B e A e H b I  A B e  K p N B b I e  ( I I ~ H K T N ~ H ~ I ~  JINHNN) , ~ s o 6 p a x a m ~ ~ e  
XOA I I e p e r O H K N ,  n o C T p O e H H b I e  IIO OnbITHbIM A a H H b I M ,  N TPI.1 I'MJIOTeTII- 

s e c K u e  K p u s b I e  ( c n n o m ~ b ~ e  ~ U H M M ) .  r k ~ n o ~ e ~ ~ s e c ~ a r r  K p M s a R  ABlCl 



x a p a ~ ~ e p ~ s y e ~  XOA n e p e r o H K u  
3munuB61i cnupn 

n p M  BbICOKOM H a C b I W e H N k i  KO- 
JIOHHbI CkIBYLUHbIM MBCJIOM. 

n p k I  3TMX YCJIOBBBX K O H u e H -  0 - 86/COKOP 

T p a u k I R  CkIByUlHOrO M a C J I a  H a  0 - X U ~ K ~  

HUIKHUX T a p e J I K a X  HaCTOJIbKO 
BbICOKa,  9 T O  0 n p e ~ e J I R I O W e f i  

n p k I M e C b I O  B n I O T e p ~ 0 f i  B o n e  
6 y n e ~  CkIByU.IHOe M a c a o ,  T .  e. 
H k I x w i e  T a p e n m  n p a e T u s e c e u  
p a 3 A e J I R M T  ~ I I H B P H Y H )  C M e C b  

CkIByLUHOe MaCJIO - B O A a .  
n p k I  C Y W e C T B Y I O u e M  MeTO-  

.4e I tOHTpOJIR I I O T e p b  B JIIO- 
T ~ P H O ~ ~  B o n e  T a ~ 0 f i  P e X k I M  
p a 6 0 T b I  c I I M ~ T o B o ~ ~  KOnOHHbI  . 
HenpMeMneM, xoTR 'PkIHukI- PNC. 99. XOA neperoHKH cmyurHoro Macaa. 
ne OH ' B03M0XeH n p k I  AD - JIHHH, '~OCTOXFIHHX C O O T H O L U ~ H H ~  3TH- 
~ U I ?  60nb~10r0 w c n a  T a p e n O K  noBoro cnrrpTa H cnsymHoro Macna 
B O T ~ O H H O ~ ~  g a C T l l  KOJIOHHbI. 
n ~ k I  3DOM M!O)f(eT 6 b 1 ~ b  n0206pa~  ~ a ' K 0 f i  PeXI I IM,  nlpIkI KOTOPO'M B 3  310- 

HbI M a K C H M y M a  K O H U e H T p a q U k I  CUByl r rHOrO M a C J I a  OTBOAMTCR C T a H -  

A ~ P T H N ~ ~  nPOAYKT,  H e  ~ p e 6 y ~ ) W k I i i  A O ~ O J I H M T ~ J I ~ H O ~  0 6 p a 6 0 ~ ~ u .  Ta- 
KO$ p e x k I M ,  no-BUANMOMY, 6onee. qenecoo6pa3e~ f i n R  C M B ~ U I H ~ I X  KO- 
JIO:HIH, a a n a p T a s a x  NOJIOHH ,OH eme H m a c a H  T ~ M ,  ~ r n  'IPH B ~ I -  
COKOM H a C b I W e H k I B  KOJIOHH CMBYUlHbIM MaCJIOM B 0 3 M O X H O  3 a r p R 3 H e -  

Hkie  HM ~ ~ K T N @ N K O B ~ H H O ~ O  C n k I p T a .  
Y p u ~ a ~  AB2C2 x a p a ~ ~ e p k 1 3 y e ~  x o ~  n e p e r o H K H  npa K p a T k I s e c K x x  

yCnOBkIRX,  K O r A a  C O A e p X a H N e  CkIBylrrHOrO M a C J I a  B J f I O T e p ~ o f i  B o n e  H e  

n p e B b I U I a e T  C O A e p X a H U H  3TkInOBOrO C n l l p T a  (YCJIOBHO I Ipk IMeM A a H -  

HYIO B e J l N 9 k i H y  I I O T e p b  3a H O p M a J f b H O  AOI IYCT~IMYM) .  T o ~ K ~  Bp X a -  

p a K T e p I 4 3 y e T  B A a H H O M  C J I y 9 a e  M a K C M M a J f b H O  A O n y C T H M y I O  KOHUeHT- 

p a u I ? I O  CkIByIIIHOrO M a C J I a  B KOJIOHHe. 

T o s ~ a  B3 H a  K P H B O ~  xona neperomu AB3C3 x a p a ~ ~ e p u 3 y e ~  T a K -  

Xe KpkITkI9eCKkIe yC.JlOBliR.  OH^ O I I p e A e J I R e T  MkIHkIMaJIbHYIO K O H U e H T p a -  

~ M I O  c m y w i o r o  M a c n a  B 3 o ~ e  ero M a K c m a n b H o r o  H a K o n n e H m .  Ecnu 
K O H u e H T P a U k I R  CkIBYUlHOrO M a C J I a  B C M B ~ I U H O ~ ~  @ p a K u H k I  ~ Y A ~ T  M e H b -  

LUe, s e M  B T O s K e  3, k13 0 ~ 6 k I p a e ~ o f i  C H B Y ~ ~ ~ H O ~ ~  @ P ~ K U I I N  H e B O 3 M O X H O  

6 y ~ e ~  OTMbITb  ~ 0 ~ 0 2  CNBYUIHOe MaCJIO.  MCXOAH k13 C K a 3 a H H O r 0 ,  M O X -  
HO C A e J I a T b  RbIBOA, 9 T O  n p k I  OTCYTCTBMH B C X e M e  YCTaHOBKkI C H B Y U ~ H O ~ ~  
KOJIOHHbI K O H 4 e H T p a u k I F I  CkIBYLUHOrO M a C J I a  B 3 0 H e  er0 o ~ 6 o p a  ( M ~ K C M -  
M y M a  ~ a ~ o n n e ~ k I ~ )  A O J I X H a  6 b 1 ~ b  B npefienax K P ~ I B O ~ ~  B2-B3, n p O X 0 -  

~5 iWef i  sepe3 MaKCkIMYMbI H a K O n J I e H H R  CIlBYUIHOrO M a C J I a  H a  J lkIHl lRx 
xona n e p e r o H K H  (CM.  PMC. 99) .. 

CO CABkIrOM M a K C k I M y M a  HaKOnJIeHkIFI CkIByUIHOrO M a C J I a  B n p a B O  
0 ~ 6 k I p a e ~ a R  N 3  KOJIOHHbI CkIBYLUHaR @P~KII ,uH 0 6 J I a ~ a e ~  6onee HN3KH- 
MI4 TeXHOJIOrkIrIeCKkIMkI KaYeCTBaMkI  ( ~ e ~ b L U k I i i  BbIXOA T O B a P H O r O  M a c -  

na nocne ~ P O M ~ I B K I I ) .  M n ~ k ~ ~ a n b ~ b r i i  npenen ~ a ~ o n n e ~ ~ n  c u B y m H o r o  
M a c n a  o r r p e n e n R e T c R  c n p a ~ ~ k ~ s e c ~ o f i  T O ~ H O C T ~ I O  no cne~ymweii 3a- 



BNCHMOCTH C C ~ > 0 , 5 C 3 ~ .  3 ~ a  Xe 3aBACkIMOCTb C ~ P ~ B ~ A ~ U B ~  A J R  O n -  
p e ~ e n e ~ a ~  MHHHMaJIbHO A O ~ Y C T H M O ~ ~  K O H U e H T P a U N N  C H B Y I I ~ H O ~ O  M a c -  
na BO + P ~ K U N I I ,  0 ~ 6 u p a e ~ o i i  H a  IIPOMbIBKY. ' 

M a ~ c P i ~ a J I b ~ b l f i  I I p e A e n  H a K O n J I e H N R  CHByIBHOrO M a C J I a  O I I p e A e -  
JlReTCR YPiCJlOM; T a p e n O K ,  H a X O A R ~ H X C R  H H X e  3 0 H b l  er0 0 ~ 6 0 p a .  C 
Y B e J I a s e H N e M  YHCJla  T a p e n O K  M a K C a M a J I b H O  AOI IyCTHMaR K O H U e H T p a -  

UHfl CMByLIlHOrO MaCJIa  ' B O 3 p a C T a e T .  Pacse~b1 I I O K a 3 b I B a I o T ,  9 T O  I I P H  H a -  
nHqMII  5-6 T e O p e T H s e C K N X  T a p e n O K  H N X e  3 0 H b I  M ~ K c N M ~ J I ~ H o ~ ~  KOH- 
U e H T p a q I I I I  CMByLUHOrO M a C J I a  ( C O O T B ~ T C T B ~ H H O  3 0 H b I  0 ~ 6 0 p a  n p I I  
R = 3,s) M a K C K M a J I b H O  AOI IyCTI lMaR K O H U e H T P a U I I R  er0 B napax COC- 
T a B J I R e T  45-47'10 M a c . ,  I I p H s e M  MaKCIIMYM K O H 4 e H T P a U H l l  CNBYUIHOrO 
M a C J l a  B XIIAKOB @a3e (CYNTBR n0 N30aMHJIOBOMY CIINPTY) A O C T H r a e T  
B c e r o  27-28OlO M a c . ,  T. e. oeono, 60% OT K o H u e H T p a q a P i  B n a p o ~ o i i  

H a ~ ~ b r e  0 K O H q e H T P a U A R X  CABYIIIHOrO M a C J l a  B n a p 0 ~ 0 6  
I3 X N A K O ~ ~  @ a 3 a ~  H 0 TeXHOJIOrNYeCKHX K a Y e C T B a X  C H B ~ W H O ~ ~  @ P ~ K U I I I I ,  
n o n y s e H H b I e  n y T e M  , T e o p e T a Y e c K H x  p a c Y e T o B  (CM. C. 181) a 3 K c n e p u -  
M e H T a J I b H O r O  NCCJIeAOBaHUR C ~ T N P T O B O ~ ~  KOJIOHHbI Bapc~oro  CIIIIPTOBO- 
r0 3 a B O A a ,  A a I o T  O C H O B a H A e  C A e J I a T b  BbIBOA 0 ~ ~ J I ~ c o o ~ ~ ~ ~ H o c T H  0 ~ 6 0 -  
pa c m y r r r H o r o  M a c n a  B napo~of i  @ase. 

~ ~ ~ K T I I ~ ~ c K M  C T e n e H b  H a C b I u e H I I R  C ~ H P T O B O ~ ~  KOJlOHHbI O I I p e A e -  
n R e T c r r  no T e M n e p a T y p e  H a  6, 8, 14 HJIN 184 T a p e n K e .  B ~ I R C H M M  ~ 0 3 -  
M O X H O C T ~  O n p e A e n e H m  c T e n e H s  H a c b r m e H H s I  K o n o H H b I  CHBYIIIH~IM 

M a c n o M  no T e M n e p a T y p e  H a  STNX T a p e n -  
K a X .  Ha pNC:  100 h a ~ a  3aBkICBMOCTb  

~KU~,*C 
T e M n e p a T y p b I  KNneHH.9  OT  K O H ~ e H T P a q U U  
M3OaMNJIOBOrO ClTHpTa B T P O ~ H O ~  CMeCR 

92 n p H  p a 3 J I H s H b I X  K O H q e H T P a U A R X  STUJIO- 
91 B O r O  C n A P T a  ki ~ T M O C @ ~ P H O M  AaBJ IeHHN.  

90 n p e n n o n o ~ ~ ~ ,  YTO M ~ K C U M Y M  H ~ K O I I J I ~ -  

89 HNR B 3 0 a M H J I O B O r O  C n k i p T a  HaXOAHTCR B 
06nac~u  K O H Q e H T p a U M U  3THJ lOBOrO C n N p -  

88 T a  10 M a c . ,  T O r A a  C H 3 M e H e H H e M  KOH- 
87 q e ~ ~ p a u a ~  ~ 3 o a ~ a n o ~ o r o  c n u p ~ a  B npe- 
86 ~ e n a x . 0 ~  10 AO 60 Ol0 M ~ C .  ~ e ~ n e p a ~ y p a  

85 
B 3 0 H e  HaKOI I J I eHHR N 3 0 a M H ~ O B O r 0  C n N p -  

&A i 3a l T p a K T N W C K U ,  H e  H3MeHReTCR.  H e s ~ a -  
84 k-- n A T e J I b H b I  N 3 M e H e H F R  T e M l l e p a T y p  no 
0 10 20 30 40 50 60 .7u , M e p e  H a K O n J I e H N R  H3C?aMIIJIOBOrO C n I I p T a  

k f 3 0 ~ ~ ~ ~ 0 8 6 / @  c ~ , % ~ ? c .  , El kIpM A p y r I I X  K O H ~ e H T P a U U R X  3TUJIOBC)rO. 
C n U p T a .  T ~ K ,  I I p H  K O H U e H T p a U U N  .3TNJ l0 -  

PNC. loo. ~ ~ R ~ C M M O C T ~  ~ e ~ n e :  B o r o  c n H p T a  B 30 ol0 T e M n e p a T y p a  s s ~ e -  
P a T y p b I  K H n e H H R  ~ p o f i ~ o f i  CMeCB 
OT K O H U e H T P a Q I I H  H 3 0 a M H n O B O T C  HHeTCR BCerO Ha OC H3MeHeHHeM 
c n a p T a .  K o ~ s e ~ ~ p a u a a  BTMJIOBO- KOHUeHTpaUMII  H 3 0 a M I I J I O B O r O  c n H p ~ a  B. 
ro c n n p ~ a ,  % ~ a c . :  n p e n e ~ ~ a x  OT 10 AO 52 Ole, H T O ~ ~ K O  n p ~  
I - 10; 2 - 20; 3 - 30; 4 - 40 6onee BbICOKHX K O H Q e H T P a U U R X  N 3 0 a M U -  . 

n o B o r o  c n a p T a  B X I I A K O ~ ~  +a3e ~ p o i i ~ o f i  
C H c T e M M  T e M n e p a T y p a  B O 3 p a C T a e T  ~ p O n O p U H O H a J l b H 0  K O H U e H T p a U U E  
H 3 0 a M N J I O B O r O  C n u p T a .  O A H ~ K O  T a K H e  BblCOKEle K O H q e H T p a U l l P i  CNBYUI- 
H O r 0  M a C J l a  B C ~ ~ I P T O B O ~ ~  K O n O H H e  I IpaKTHYeCKII  H e  AOCTHra IoTCR.  
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T ~ K H M  0 6 p a 3 0 ~ ,  CJIeAHTb 3a 3arpy3~0fi KOJlOHHbI CkiBYUlHbIM M a c -  
J IOM no T e M n e p a T y p e  n p a K T N Y e C K N  H e B 0 3 M O X H O .  C J I ~ A ~ ~ T  O s e H b  OCTO- 
P O X H O  OTHOCHTbCR N K P e r y J I k i p O B a H H I O  3 a r P Y 3 K N  KOJIOHHbI IIO T e M -  
n e p a T y p e  ~oo614e, T a K  K a K  s a r p y 3 ~ a  o n p e n e n r r e T c r r  c y ~ ~ o i i  ~ T N J I O B O -  

ro c n H p T a  H c k i B y m H o r o  M a c n a .  B T a K o M  cxysae, K o r n a  HNXMRR s a c T b  
KOJIOHHbI H a C b I u a e T C R  3TUJIOBbIM CIINPTOM, T e M I I e p a T y p a  Fi3MeHReTCR 
~ p O n O p U N O H a J I b H 0  C T e n e H N  HaCbILIJeHHfl. n p ~  H a C b I u e H N F i  KOJIOHHbI CN- 

BYUlHbIM MaCJIOM T a K O r O  N 3 M e H e H U R  T e M n e p a T y p b I  H e  H ~ ~ J I I O A ~ ~ T C R .  
T ~ K ,  H a n p m e p ,  nps  t = 90+2,5p "C, (rne p - A a s n e H a e  B K o n o H H e ,  
M BOA. CT.) B X N A K O C T N  H a  T a p e J I K e  M O X e T  6 b 1 ~ b  BOAbI + 10% 
~ T H J I O B O ~ O  c n H p T a  + 1O0/0 C i i B y u H o r o  M a c n a .  I l p s  ~ o i i  x e  T e M n e p a T y -  
pe B O 3 M O X e H  N T ~ K O ~  COCTaB XHAKOCTH: 30% BOAbI + 3TNJIOBO- 
r0 C I l M p T a  +6O0/0 CHByIUHOrO M a C J I a .  B I I e p B O M  C J I y s a e  KOJIOHHa 6y- 
n e T  H e  s a r p y x e ~ a  ( c y ~ ~ a  n e T y w x  2O0/0) ,  BO BTOPOM - RBHO nepe- 
rpyxeaa ( c y n ~ a  n e T y s H x  7O0/0) .  Bo BTOPOM cnygae B K o n o H H e  6 y n e ~  
H ~ ~ J I I O A ~ T ~ C H  <<npOBaJI>>,  T. e. npki H e 3 H a s H T e J I b H O M  I I O H H X e H H N  A a B -  
.new9 x n N  T e M n e p a T y p b I  60nbmoe K o n u s e c T B o  n e T y s a x  n o n a n a e T  B 

~ y 6  N YXOAHT C J I I O T ~ P H O ~ ~  B 0 ~ 0 f i .  n p N  s p e 3 ~ e p ~ o f i  3 a r p y 3 K e  KOJIOH- 
HbI  CNBYUIHbIM MaCJIOM <<npOBaJI>> M O X e T  H a C T y n H T b  A a X e  Pi npki no- 
BbIIIIeFINN T e M l l e p a T y p b I  H a  T a p e J I K e  B 3 0 H e  M a K C N M y M a  K O H q e H T P N P O -  
B a H N R  CNBYLUHOrO M a C J I a .  QTNM ~ ~ ' ~ R C H H ~ T C R  TOT ( P ~ K T ,  YTO I I p N  nepe- 
r p y s ~ e  C U B ~ U I H ~ I M  M a c n o M  c n k i p T o B a F i  K o n o H H a  n e p e c T a e T  <<IIPNHN- 
M a T b > >  C n N p T  N I IpON3BOflNTeJIbHOCTb ee p e 3 K O  C H k i X a e T C R ,  T a K  K a K ,  
p e r y n H p y R  3arpy3~y no T e M n e p a T y p e ,  a n n a p a T s u K  c T a n K m a e T c R  c 
T a K N M  MOMeHTOM, K O r A a  KOJIOHHa no T e M n e p a T y p H O M y  P e X N M y  K a K  
t i y n ~ o  6b1 p a 3 r p y ~ a e ~ c ~ ,  a ( P a ~ ~ k i s e c ~ F i  A a e T  n o T e p u .  B T a K s x  cny- 
s a R X  a l T n a p a T Y N K  B b l H y X A e H  Y M e H b r U a T b  I I O A a s y  I Ik iTaHNR H a  KOJIOH- 
HY, a COOTBeTCTBeHHO N O T ~ O P  C n N p T a .  HO A O C T a T O s H O  I IpOBeCTN Bb16-  
POC CNBYIIIHOrO M a C J I a  H 3  KOJIOHHbI, K a K  KOJIOHHa n e p e X O A N T  H a  HOP-  
~ a J l b ~ b I f i  P e X k I M  p a 6 0 ~ b 1 .  

~ T Y  T e M l T e p a T y p H y I O  a H O M a J I N I o  C J I e A y e T  Y s N T b I B a T b  N I I p H  a B T 0 -  
M a T N 3 a U N N  CnNPTOBbIX KOJIOHH, T a K  K a K  B P R A e  CXeM a B T O M a T N s e C K O r 0  
p e r y n a p o s a H m  s a r p y s ~ a  K o n o H H b I  C n N p T o M  O n p e A e n R e T c R  no T e M -  
n e p a T y p e  H a  ~ o c b ~ o i i  T a p e m e .  

n e p e r p y s ~ a  KOJIOHHM C N B ~ U I H ~ I M  N i a c n o M  B O ~ M O X H ~  B T e x  cnyqa- 
RX, K O r A a  B KOJIOHHe 3 0 H a  o ~ 6 o p a  CHByIUHOrO M a C J I a  J I e X N T  H H X e  HJIH 

B b I U I e  3OHbI  em K O H ~ e H T P N p O B a H N R  NJIN I I p N  MaJ IOM o ~ 6 o p e  c N B ~ U I H O ~ ~  
q I p a ~ q N P i .  

M c c n e n o s a ~ s ~  o ~ 6 o p a  c u s y r u H o r o  M a c n a  B y c n o s u R x  I j apc~oro  
C n u p T o B o r o  3 a ~ o ~ a  N kICCneAOBaHNH Y K ~ H M M C ~ ~  n o A T B e p X A a I O T  
p e 3 y n b ~ a ~ b 1  T e o p e T x s e c K H x  p a c s e T o B ,  c n e n a H H H x  B n p e n b r n y u e M  pa3- 
Aene. 

B 3aKJ I IOr f eHHe  C J I e A y e T  OTMeTNTb ,  9 T O  YCTaHOBUBUIaRCR n p a ~ T N K a  
K O H ~ e H T P H P O B a H N R  CNBYUIHOrO M a C J I a  ( ~ P O M ~ X Y T O ~ H ~ I X  I I p N ~ e c e f i )  B 
C I I H P T O B O ~ ~  KOJIOHHe, IIO-BFiANMOMY, H e p a U N O H a J I b H a ,  T a K  K a K  n p H  KOH- 
U e H T p N p O B a H N H  n P O M e X y T 0 4 H b I X  n p N ~ e c e 6  B KOJIOHHe ~ P O H C ~ O A N T  
B b I T e C H e H H e  3TFiJIOBOrO C n N p T a  N 3  3 O H H  K O H U ~ H T P N P O B ~ H H ~ ~ ,  Y M e H b -  
r u a e T c R  0 6 u ~ i i  KITH T a p e n O K  ( C Y H T ~ H  no c n ~ p ~ y ) ,  T. e. C H H X ~ ~ T C R  
~ ~ ~ A ~ J I I X T ~ J I ~ H ~ I ~ ~  ~ ( P @ K T  CIIII~TOBOB KOJIOHH~I ,  n p a ~ ~ k ~ ~ o i i  y c T a H o s n e -  



no, YTO K o a o H H a ,  p a 3 r p y x e ~ ~ a q  OT n p o M e x y T o m b I x  n p ~ ~ e c e i i ,  pa- 
6 0 T a e ~  ~ @ @ ~ K T H B H ~ ~ ,  npIl M e H b I I I e M  Y n e J I b H O M  P a C X O A e  I I a p a  ( M e H b -  

I I I eM s k i c n e  @ n e r M b ~ ) .  ~ O ~ T O M Y  C J I e A y e T  C s U T a T b  P a U N O H a J I b H b I M  BbI- 
A e n e H H e  n p o M e x y T o s H b I x  npu~ece f i  (XOTR 6 b 1  O C H O B I ~ O ~ ~  ux s a c ~ u )  B 
3 I I I o p a ~ k i 0 ~ ~ 0 6  KOJIQHHe, K a K  3 T 0  I I P e A y C M O T p e H O  B KOCBeHHO-IIpRMO- 

T o s H b I X  YCTaHOBKaX BHMMIIpEa C H a I I p a B J I e H H b I M  BbIAeJ IeHMeM n p H -  

~ e c e f i  (CM. puc. 16 u 24). 

n p k ~  p a C 9 e T e  C ~ H P T O B O ~ ~  KOJIOHHbI IlCXOAHbIMN B e J I l r I k i H a M l l  A O J I X -  

HbI  6 b 1 ~ b :  K O H ~ ~ H T P ~ ~ U R  C I I B p T a  B 3 I I I o p a T e  HJIH 3 I I lOPHPOBaHHOM IIa- 
pe XI, I I O C T y n a I o W H X  H a  I I H T a H H e  C ~ H P T O B O ~ ~  KOJIOHHbI, K O H U e H T p a U U R  

CITHpTZl B P ~ K T I I @ N K O B ~ H H O M  C n I l p T e  XLI Pi A O n y C T I l M a R  KOHUeHTpaUH5l  

CI Ik IpTa  B J I I o ~ e p H o f i  B O A e  Xo. 
M H O ~ A ~  B TeXHOJIOrI14eCKkIX NHCTPYKUIIRX y K a 3 b I B a e T C R ,  zITO B JIM- 

T ~ P H O ~  B o n e  H e  A O J I X H O  6h1~b CI Ik ipTa ,  HO 3 T 0  H e  3 H a 9 N T ,  9 T O  Xo=O, 
T a K  K a K  AJIR 0 6 e c n e s e ~ u ~  T a K O r O  C O A e p X a H M f l  C n k I p T a  B J I I o ~ e p H o f i  

B o n e  H ~ O ~ X O A I ~ M O  I l M e T b  OTrOHHYIO g a C T b  KOJIOHHbI C ~ ~ C K O H ~ ~ H O  60nb- 
IUMM YHCJIOM T a p e n o e .  no-BHAMMOM~, A o n y c T u M o e  c o A e p x a H u e  cnup- 
T a  B J I I ~ T ~ P H o ~ ~  B O A e  A O J I X H O  O n p e A e J I R T b C R  TeXHHKO-3KOHOMWieCKkiM 
P a C Y e T O M  HJIM no a H a J I O r l r I l  C 6 p a x ~ o i i  K O J I O H H O ~ ~  O H 0  M O X e T  6 b 1 ~ b  . 
n P k I H R T 0  P a B H b r M  O,O15OJo 06. 

n p 0 c J I e A k i M  P a C Y e T  c I I k i p ~ 0 ~ 0 f i  KOJOHHbI  H a  KOHKPeTHOM n p H M e p e .  
~ P H M ~ M ,  9 T O  KOJIOHHa A O J I X H a  p a 6 0 T a ~ b  I I p H  C J I e A y l O ~ P i X  yCJIOBHRX: 

X1=40 '10 06.=33,3 'lo ~ a c . = 2 6 , 4  MOJI.; XD=96,5 06.=94,57 'lo 
~ a c .  = 87,15 OJ0 M o n . ;  Xo= 0,001 Ol0 06.=0,00079 OJ0 ~ac.=0,00032 O/O 

M o n .  K o n o ~ ~ a  0 6 o r p e ~ a e ~ c ~  O T K P ~ I T ~ I M  n a p o M ;  co- 
I A e p x a a u e  c k i B y r u H o r o  M a c n a  B 3 n m p a ~ e  0,3 OJ0 no 

M a c c e  C n a p T a .  H e n a ~ T e p k i 3 0 ~ a H H b 1 8  C n H p T  o ~ 6 a p a -  
' , e T C R  B KOJIUYeCTBe 1 '10. 

M s ~ a ~ a n b ~ o e  sucno Qner~br  o n p e n e n s I e T c n  

+ : r p a Q k i s e c e u ~  N ieToAoM kinki no p ~ c .  79. np~l XD= 
' $ 7  .=96,5 RM,~=3,13. E c n k i  n p l l H R T b  E I ~ ~ ~ I T O K  Q J I e r M b 1  

r ~ = 1 , 5 ,  TO R=4,7. 
n p k i  p a c Y e T e  B n e p B y I o  osepenb o n p e A e n R e T c c r  

y ~ e J l b H b I f i  P a C X O A  napa H ~ O ~ X O A H ' M O ~  YkiCJlO T a -  

6 P ~ J I O K  B KOJIOHH~.  Ann O ~ ~ ~ A ~ J I ~ H H R  Y A ~ ~ ~ H O ~ O  
P a C X O A a  naps O ~ ~ I Z I H O  COCTaBJIReTCR M ~ T ~ P H ~ J I ~ H ~ I ~  

~ e n n o ~ o i i  6 a n a ~ c .  I l p o ~ e n e ~  pacse-rbl H a  100' K r  
3 n I o p a T a ,  B B e A e H H O r O  B CnHPTOBYH) KOJIOHHY. 

n p N ~ e M ,  9 T O  K O H q e H T p a U N N  P ~ K T N @ N K O B ~ H H O ~ O  N H e m -  
p'~' lo'. CxeMa C T e p N 3 0 B a H H O r O  C I I l i p T a  P a B H b I  M e X A y  co6oii: X ,  = X H  = 

BHelIIHNX KIOTOKOB =94,57 % M a c .  (puc. 101). 
C ~ H P T O B O ~  KOJIOH- ~ P N M ~ M  COCTaB C N B Y I I I H O ~ ~  @ a K U N N  ( A ) ,  0~61lpae~oi i  N 3  

H bl KOJIOHHbI: CUBYLUHOrO M a C J I a  3010 k' Mac. ;  3TNJIOBOrO C I I N p T a  
2O0lO Mac. ;  B c e r o  n e T y s a x  5O0/0 M a c . ;  

COCTaB ~ I P O M ~ I B H O ~ ~  BOAbI  ( B ) ,  B ~ I X O A I I ~ I ~ ~ ~ ~  N 3  3 K C T P a K T O p a :  CNBYIIIHOrO M a C J I a  
3,6 oh M a c . ;  ~ T N J I O B O ~ O  c n M p T a  8,7 % M a c . ;  B c e r o  n e T y s a x  12 %' M a c . ;  

COCTaB OTMbITOrO CNBYLUHOrO M a C J I a  ( E ) :  CNBYIIIHOrO MaCJXa 80°/0 M a c . ;  3TNJIO- 
' 

B o r o  c n u p T a  5,6OlO M a c . ;  B c e r o  n e T y s u x  85,6OlO M a c .  
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C o ~ e p x a ~ r ~ e  B H e M  n e r e o n e T y w x  K o M n o H e I l T o B  

0,125-0,856= 0,107 Kr .  

I(OJIHY€!CTBO I I p O M b l ~ ~ 0 f t  BOAbI 

B =  A-!-r-L;=2A-0,125 K r ,  

B  TOM s l l C J I e  P ~ K T H @ N K O B ~ H H O ~ O  C n I l p T a  

D = D'/1,01 = 34,75 K r ,  

n p ~  pacseTe noTeprrrviN c n ~ p ~ a  n p e ~ e 6 p e r a e ~ .  
P a c s e ~ ~ b 1 e  AaHHbIe CBeAeHbI B ~ a 6 n .  16. U 17. 
C n e ~ y e ~  OTMeTwb,  TO a ~ a n o r ~ s ~ b ~ j i  p e ~ y n b ~ a ~  nonysaeTcH npu 

pacseTe ynenbHoro pacxona napa no @ o p ~ y n e  (102): 
P= (1,285-0,009.96,5)4,7-0,012.96,5+ 1,707=2,503 ~ r / ~ r .  

PasHkUa COCTaBJIReT BCerO OKOJIO 1 'I0. ~ O S T O M Y  B HHXeHePHbIX 
pacseTax pacxona napa Ha cnNpTosbIe KonoHHbI B npeaenax y c n o ~ ~ f i ,  
IIPNHCITbIX npH BbIBOAe @0p~yJlbl  (102), HeT H ~ O ~ X O A I I M O C T N  COCTaB- 
ARTb ~ e ~ a J l b ~ b 1 6  ~a~epNaJIbHb16 6 a n a ~ c ,  a CJIeAyeT nOJIb30BaTbCR PaC- 
s e ~ ~ o f i  @0p~yJI06 .  

I < o J I N ~ ~ c T B o  JI~o~epHofi BOnbI M O X H O  OIIpeAeJIHTb HCXOAH N 3  6a-  
JIaHCa IIpOAyKTOB, B X O A H ~ N X  H BbIXOA5IIIlNX H 3  KOJIOHHbI B COOTBeTCT- 
B N U  c PHC. 101. 

O n p e ~ e n e ~ u e  ~ e o 6 x o ~ a ~ o r o  sucna TeopeTNsecKux TapenOK AJIR 
3aAaHHOrO pa3AeJIeHHH BbIIIOJIHeHO rpa+NseC~HM MeTOAOM IIpN R=4,7. 

K O H ~ ~ H T P : ~ U N O H H O ~ ~  qaETN nK=30,6, AJIFI O'ITOH'H~OI? Ylo'5,25- 0 6 -  
wee sacno  Tap.enaK n=n,+no=35,85. npki I<nB TapenoK q =0,5 He- 
O ~ X O A H M O ~  sHcJIo PeaJIbHbIX TapeJIOK 

N = 35,85/0,5 = 72; 







npa q = 0,45 
N = 35,85/0,45 = 80; 

A m  o n p e A e n e a a R  ~ e o 6 x o ~ 1 l ~ o r o  w c n a  T a p e n o s  n p H  ~ b 1 p a 6 0 ~ K e  
C n H p T a .  K O H ~ e H ~ p a ~ k I e f i  95,s N 96,2'/0 06. M O X H O  n O J I b 3 0 B a T b C R  p a C -  

9 e T H b I M H  r p a f $ H K a M P i ,  1 1 3 0 6 ~ a X e H H b 1 ~ ~  H a  PIIC. 78. 
A m  COnOCTaBJ IeHHR H a  PHC.  102, U A a H a  3aBHCNMOCTb  H ~ O ~ X O A H -  

M O r O  9EiCJIa  T e O P e T H s e C K M X  T a p e J I O K  B K O H U , ~ H T ~ ~ ~ N C H H O ~ ~  (B B e P X Y  
~ U C Y H K ~ )  I4 O T ~ O H H O ~ ~  ( B  HN3Y P N C Y H K ~ )  ZIaCTN KOJIOHHbI AJIR AHCTUJI- 

J I R T a  C K O H ~ e H ~ p a L l ~ e f i  C n H p T a  OT 95,s A 0  96,5'/0 06. n p H  K O H U e H T p a -  

U u a  C n u p T a  B nk ITaHI lH  X1=4O0/o  06. 

PHC. 102. K PaCYeTy CIlHpTOBbIX KOJIOHH: 
1 - q n c n o  T e o p e T u q e c I t a x  T a p e n O K  B ~ o ~ q e ~ i ~ p a q u o ~ ~ o i l  g a c T u  K O J I O H H ~ I  (nI(); 2 - TO xe, 
B O T ~ O H H O ~ ~  ( n o ) ;  3 - p a C X O A  napa ( P ,  K r j A a ~ ) ;  4 - O T H O C P i T e J I b H a S  n p O P i 3 B O n U T e J I b H O C T b  

M3 r p a f $ a ~ a  c n e A y e T ,  Z ~ T O  c H ~ M ~ I T ~ H I ~ ~ M  K O H U ~ H T P ~ U H I ?  c n M p T a  B 
m i c T M n n R T e  peseo ~ o s p a c ~ a e ~  H ~ O ~ X O A H M O ~  sacno T a p e n O K  B KOH- 

~ ~ H T ~ ~ ~ H O H H O ~ ~  gaCTM KOJIOHHM, B O T T O H H O ~ ~  O H 0  H e 3 H a W i T e J I b H O  Y M e H b -  

u a e T c R .  
Ha PHC.  102, 6 A a H a  3aBkICHMOCTb H ~ O ~ X O A H M O ~ O  s H C J I a  T a p e J I O K  

OT gMCJIa (PJIerMb1 AJIR AIlCTIlJIJIRTa C pa3J Ik IqHof i  K O H Q ~ H T P ~ U H ~ ~ ~  CIIHP-  
T a .   TOT rpaaae n a e T  B O ~ M O X H O C T ~  nepeii~a K o n p e A e n e H r m  n p o ~ s +  



BOAkITeJIbHOCTM C ~ N P T O B O ~ ~  KOJIOHHbI C OI IpeAeJ IeHHbIM skICJIOM T a p e -  

j lOK B 3aBMCMMOCTM OT XD. 
~~€!AI IOJ IOXHM,  9 T O  CIIkIPTOBaR KOJIOHHa l l M e e T  25 TeOpeTkI seCKkIX 

T a p e n O K  B K O H U ~ H T ~ ~ U H O H H O ~  4 a C T H  I1 4 , 7 - B  O T ~ O H H O ~ .  T p e G y e ~ c ~  
O n p e A e J I k i T b ,  K ~ K O B ~  6 y n e ~  npOU3BOAHTeJ IbHOCTb  XOJIOHHbI I IpM B b I p a -  

~ O T K ~  O n a i p T a  K O H U ~ H T ~ ~ U H ~ ~ ~  &=95,5; 96,O; 96,2 96,5OJO' 06. 
BBHAY T o r 0  9 T O  9MCJIO T a p e J I O K  B O T ~ O H H O ~ ~  gaCTkI  KOJIOHHbI C C 3 -  

M e H e H N e M  R MeHReTCI I  H e 3 H a 9 M T e J I b H 0 ,  P a C s e T  6 y n e ~  BeCTIl  no KOH- 

Q ~ H T ~ ~ ~ E I O H H O ~ ~  9 a C T N .  n 0 J I b 3 y R ~ b  PHC.  102,6, HaXOAkIM, 9 T O  

npki X ~ = 9 5 , 5  '10 06. K o J I o H H a  H o J I x H a  p a 6 0 ~ a ~ b  npu R =2,1, a npu 
X ~ = 9 6 , 5  OI0. 06. - n p r ?  R=5,65. Y n e n b ~ b ~ f i  pacxon napa npu  TOM 

COCTaBHT: 

npa XD = 95,s % 06. P = 1,447 K~/KI'; 

XD = 96,O % 06. P = 1,81 KI'/K~; 

XD = 96,2 % 06. P = 2,02 Kr /Kr ;  

XD = 96,5 % 06. P = 2,897 KI'/K~. 

~ ~ O H ~ E O A H T ~ J I ~ H O C T ~  KOJIOHHbI O ~ ~ ~ T H O  I IpOI IOpUElOHaJ IbHa  B k J h -  

s a ~ e  y A e a b H o r o  pacxona napa. C n e n o s a ~ e n b ~ o ,  o H a  B ~ I P ~ ~ M T C R  T a -  

KHMH BeJIMWiHaMki:  

n p ~  XD = 95,5% 06. Q, = 100 % unu Q, = 140 %; 
XD = 96,O % 06. Ql = 80 % ,  mu Q, = 112,5 %; 
XD = 96,2 % 06. Ql,= 71 % UJIU Q2 = 100 %; 
XD = 96,5 % 06. Ql= 50 % HJIM Q2 =7O %. 

Ha puc. 102, a n o n y s e H H a R  ~ ~ B N C H M O C T ~  a 3 0 6 p a x e ~ a  n u ~ u e i i  4. 
Bb~rue 6b1n P a C C M O T p e H  p a c s e T  ~ I I l l p ~ 0 ~ 0 f i  KOJIOHHbI, pa60~amuef i  

I I p H  ~ T M O C @ ~ ~ H O M  AaBJIeHMM. n p M  AaBJ IeHI lH ,  3 H a s M T e J I b H O  OTJ IMsa Io -  

4 e M C R  OT ~ T M O C @ ~ ~ H O ~ O ,  I IOJ IOXeHMe K P E I B O ~ ~  @a30~0r0  P a B H O B e C B R  

AJIII CHCTeMbI 3 T a H O J I  - B O A a  C y 4 e C T E e H H O  M3MeHI IeT  C E O e  I I O J I O X e H H e ,  

TTO H ~ O ~ X O A U M O  y s r ? T b I B a T b  n p a  p a c s e T e  K a x  y n e n b H o r o  pacxona na- 
pa, T a K  PI ~ e o 6 x o ~ ~ ~ o r o  s M c n a  T e o p e T u s e c K H x  T a p e n o x .  

Ha PUC.  103 npHB€!neHbI ~ P ~ @ H K H  M3MeHeHHSI R M U H  B 3aBMCMMOCTEi 

OT  KOHUeHTPaUkIkI  C n M p T a  B AHCTIlJIJIRTe C I13MeHeHkIeM A a B J I e H H R .  rpa -  
(PHKEI n O C T p O e H b 1  H a  OCHOBaHMM A a H H b I X  B. H. C T ~ ~ H H K O E ~ ~  M 

T. 6. ~ P O U I O K  [21] 0 @ a 3 0 ~ 0 ~  PaBHOBeCkIM CMCTeMbI 3 T a H O J I  - B O A a .  

C' kl3MeHeHkle.M AaBJ IeHkIR  3 H a s M T e J I b H O  H 3 M e H R e T C R  RMuH. T ~ K ,  e C n H  
n p k I  ~ T M O C @ ~ ~ H O M  AaBJIeHMM (100 ~ n a )  EI X ~ = 9 6 , 2 ' / 0  06. R M U H = ~ , ~ ,  

,.TO n P k I  OCTaTOsHOM A a E J I e H I l I l  50 K n a  R M , H = 1 , 8 5 .  
Ha pMC. 104 I I p H B e n e I i a  3aBkICMMOCTb H ~ O ~ X O A I I M O ~ O  g I l C J I a  T a p e -  

JIOK B K O H Q ~ H T I S ~ ~ ~ M O H H O ~ ~  Y a C T B  C I I B P T O B O ~  KOJIOHHbI ( a )  OT A a B n e -  
HMII ' ( p )  UpkI  p a 3 J I H s H b I x  3 H a s e H I 4 R x  M ~ ~ L I T K ~  ( l ? J I e r ~ b ~  ( E )  r? KOHUeHT- 

p a U M H  AIlCTMJIJIRTa (XD) . C YMeHbLUeHkIeM AaBJIeHkIII  B KOJIOHHe Y M e H b -  
r u a e T c R  ~ e o 6 x o ~ u ~ o e  sxcno T e o p e T u s e c s u x  T a p e n O K  npu IIOCTORHHLIX 

3 H a s e H M R X  ( 8 )  PI XD. ~ ~ ~ ( P H K M  H a  PHC.  104 A a m T  B 0 3 M O X H O C T b  O n p e -  

A e n x T b  H ~ O ~ X O A ~ M O ~  sacno T e o p e T u s e c x u x  T a p e n O K  npu p a c s e T e  KO- 



JIOHH, p a 6 0 ~ a m u n x  IIpM p a 3 J I H s H O M  A a B J I e H H H ,  HJIH H a X O A H T b  OnTM- 

M a J I L H y I o  B e J I l l W i A y  H ~ ~ L I T K ~  @ J I ~ ~ M M  (6) I I p H  3KCI I J IyaTaUHPi  KOJIOH- 

HbI. 
T ~ K ,  ~ a n ~ x i h e ~ ,  'ecJIPi KOJIOHHa p a 6 o ~ a n a  npPi ~ T M O C @ ~ ~ H O M  A a B -  

JIeHIlkI (100 ~ n a )  H 06nanana ~ @ @ ~ K T I I B H O C T L I O ,  E K O H U . e H T P a ~ I I O H -  

PUC. 104. r p a $ I U ~  3aBUCUMOCTU n= 
=f (P): 
X,, % 06.: 1 - 96,5; I2 - 96,O; 3 - 95,5; 
4 - 95,O 

HOG s a C T H  B 25 T e O p e T H s e C K k I X  T a P e J I O K  I IPU X~=96,5O/~ 06. U &=  1,6, 
TO npx nepexone H a  ~ p a 6 o . r ~  n o A  p a 3 p e x e ~ ~ e ~  ( o c ~ a ~ o ~ ~ o e  A a s n e m e  

50 ~ n a )  o H a  o6ecnesu~ TY x e  ~ @ @ ~ K T N B H O C T ~  n p H  E =  1,38, a npx ne- 
p e X O A e  K OCTaTOYHOMy AaBJIeHkIIO 25 K n a  COOTBeTCTBeHHO Y M e H b I I I a -  
eTCR E A 0  1,32. 

. P~CCMOTPI~M n o p R A o K  p a c s e T a  pacxona T e n n a  a napa H a  o 6 o r p e ~  
c n a p ~ o ~ o i i  KOJIOHH~I ,  pa6o~amweii n o A  p a s p e x e ~ a e ~ .  Anx p a c s e T a  
EOCnOJIb3yeMCf l  Y p a B H e H l l e M  (96). no PMC. 103 OI IpeAeJ IMM MNHEZ- 

M a n b H o e  sucno Q n e r ~ b ~  n p H  XD=96,5 N A a s n e H a a  pl=lOO ~ n a ,  



pz=50 Kna I4 ~ 3 ~ 2 5  Kna. OHO 6 y n e ~  COOTBeTCTBeHHO p a B H O  RMHH,= 
= 4,4, RMm, = 293 H RM,,, = 197. 

H ~ M  ~ @ @ ~ K T ~ ~ B H O C T I I  KOJIOHHbI B 25 TeOpeTkIseCKkIX TapenoK ~ 3 6 ~ 1 -  
TOK 9EICJIa @JIWMLI  COOTBeTCTBeHHO ~ Y A ~ T  (CM. P H C .  1 0 4 )  1,6, 
& 2 =  1,38 kI &3= 1,32, TOrAa R 1 = 4 , 4 . 1 , 6 = 7 , 0 4 ;  R2=3,17 H R3=2,24. 

n p a ~ e ~ ,   TO m m p a ~  nocTynaeT B KonoHHy c CoAepxaHXeM cnap- 
Ta 40% 06. ( 3 3 , 3 %  Mac., kins 26,4O/0  on.), a conepxaaue cnspTa B 
OCTaTKe X o  =O. 

no [21] HaXOAkIM T e M n e P a T Y P y  K N n e H I l R  3IIK)PaTa COOTBeTCTBeHHO 

AaBJITIeHMIO B KOJIOHHe: =82 O C ,  t3,=65,3 O C  M t3,=50 O C ;  TeMnepaTypy 
KNneHIISI ANCTNJIJIZITa: t ~ ,  = 78,2 O C ,  t~~ = 61;7" C Pi t ~ ,  = 46,9 "C; 

I ~ O H ~ ~ H T ~ ~ ~ H I ?  TeMnepaType: c3,=4,5 KAx/(K~.K), ~3,=4,4 KAx/(Kr X 
x K )  N C3, = 4,3 K A x / ( K ~ . K ) ;  TenJIOeMKOCTb AMCTkIJIJIRTa C g  =3,2 
KAx/(K~. K), CD, =3,1 K,&K/(K~. K) EI h, =2,8 K , ~ x / ( K ~ .  I(); T ~ I I J I O ~ M K O C T ~  ' 

KY~OBOI'O OCTaTKa CO, CO, M Co, = 4,19 KAx/(K~. I(). 
T ~ M  x e  [21] HaxoAaM TennocoAepxaHMe cnapToBoro napa COOT- 

EeTCTEeHHO A ~ B J I ~ H I I H ,  E K O J I O H H e  kI er0 KOHqeHTpaQIIII :  Il= 

= 1 150 K ~ x / K ~ ,  I2 = 12 15 K A x < / K r  H 1 3  = 1 104 x,Qx/xr. 
B p e 3 y n b ~ a ~ e  pacseTa nonysm:  is, = t,,c3, = 82.4,5=369 K,&K/K~ 

i,, = 287,;~nxl~r s is, = 215 K,&K/K~; i ~ ,  = ~D,CD, = !78,2.3,2 = 
= 250 K ~ x / K ~ ,  iD, = 181 KAxl~r N i ~ ,  = 13 1 K ~ X / K ~ ;  

io, = to,Co, = 1 00 4,19 = 4 19 K ~ x / K ~ ,  Lo, = 342 K ~ X / K ~  N io, = 
= 274 K,@K/K~. 

l l o n c ~ a s a ~  nonyseHHMe AaaabIe B ypaBHeHae ( 9 6 ) ,  nonysuM: 

me 0,99- K ( E ~ . @ @ u ~ N ~ H T ,  ~ ~ H T ~ T B ~ ~ K ) I I & ~ ~ ~  1 % o~6lopa eelTaCT€YpN3\OBaH- 
H'OpO onupTa, sna 8084.7,89=63 783 K,@K H a  1 Aafi ~ ~ ~ B O P ] H ! O D O  peiK- 
T H I @ ~ I I K ~ O E ~ R H O  C1nNPTa. 

Pacxon rpemuero napa ( n p s  ~ ~ K P L I T O M  o 6 o r p e ~ e )  cocTaswr 

M COOTBeTCTBeHHO Pz=17,5" Kr/nan.'M P3=12,45 Kr/HaJI, rHe rl- 

CKpbITaR m n o m a  ~IcioHneHcaumi rpemuero ,naipa n p s  pl= 100 9na .  
l l p s  onpeneneHsa AHaMeTpa KOJIOHHH H ~ O ~ X O A N M O  T a K x e  y4kITbI- 

B a T b  HJIOTHOCTb naps (P,) IIpM COOTBeTCTByIoQeM AaBJIeHHM. ~ A O T -  
HOCTb BOARHOI'O naps COOTBeTCTBeHHO IIpHHZITbIM AaBJIeHHSIM COCTa- 



BMT pol = 1/V = 111,695 = 0,5899 K ~ / M ~ ;  po2 = 113,242 = 0,3084 Kr/M3 U 

Po, = 116,441 = 0,1552 Kr/M3 [21]. 
~ J I O T H O C T ~  CI IHpTOBOrO napa  ( n p H  Xo= 96,5 '10 06. =94,58 '/I M a c . )  

0 n p e n e J I H ~  pHC.  84,a: pD1=1,43 K ~ / M ~ ;  ~ D , = O , ~ ~ K I ' / M ~ ;  ~ ~ , = 0 , 3 9  K~/M'. 
~ o I I ~ c T H M ~ R  CKOPOCTL napa B K o n o H H e  o n p e n e j r z ~ e ~ c z ~  no p ~ c .  84, 6 
MJIH no @ o p M y J I a M  (52), (53). n p H  M e X T a p e J I O s H O M  P a C C T O R P H H  
200 M M  AOITYCTHMaR CKOPOCTL naps B H H W H ~ ~ ~  9 a C T H  KOJIOHHbI ( ~ 9 1 1 -  

T a R  no BOARHOMY napy) 6 y n e ~  p a m a  wol = 1 M/C, wo2 = 1 , 3 ~ / c  WO, = 
= 1,8 M/C. C O O T E ~ T C T E ~ H H O  B B e p x H e f i  I I aCTH KOJIOHHbI, C Y H T a R  no 
CIIHPTOBOMY I I a p Y ,  WD, = 0,65 M/C, WD, = 0,9 M/C, WD, = 1,25 M/C. 

n p H  ~ p O H 3 B O A M T e J I b H O C T H  KOJIOHHM 2000 A ~ J I / C Y T  C e K y H A H O e  KOJIH- 
s e C T B 0  napa 6 y n e ~  P a B H O :  

a )  B H E I X H ~ ~ ~  9 a C T H  KOJIOHHLI 

6) B B e p x H e f i  s a C T H  KOJIOHHLI 

~ H ~ M ~ T P  KOJIOHHM: 
a)  cswasr no H H ~ Y  KOJIOHHLI, 

I(OAOHH~: n o n 6 ~ p a e ~ c ~  IIO H a H 6 0 J I b ~ e M y  C e s e a H I o  ( B ~ ~ x H ~ M Y ) .  
P a c s e ~ b r  ~ O K ~ ~ ~ I B ~ E O T ,  YTO n p M  nepexone ~a p a 6 o ~ y   no'^ paspe- 

X e H H e M  H e  TOJIbKO C H H X a e T C R  P a C X O A  rpeIoIQer0 naps, HO Y M e H b -  
I I I aeTCR U H ~ O ~ X O I I N M O ~  C e s e H H e  KOJIOHHbI. I IDEl seM O C O ~ ~ H H O  D e 3 -  

~ P H  a H a J I M 3 e  ' C ~ H ~ T O B ~ I X  KOJIOHH 6b1~1a E L I I I E J I ~ H ' ~  B 3 a H M O C B R 3 b  
M e x n y  OCHOBHLIMH n a p a M e T p a M p i  npoqecca H s H c n o M  T e o p e T H s e c K M x  
T a p e J I O K  B KOJIOHHe, T. e. A a H a  ee C T a T H s e C K a R  X a p a K T e p M C T H K a .  ~ K O -  
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me K- o6uue 3 a T p a T b I  H a  IIpOU3BOACTBO 1 A M  C n U p T a ,  ~ o n . / ~ a n  6. C.; no Pi n~ - 
YUCJIO TeOpeTUYeCKUX T a p e n O K  COOTBeTCTBeHHO B O T ~ O H I I O $  H K O H U ~ H T ~ ~ U N O H H O ~  
s a c T n  KOJIOHH~I;  R - ~ N C J I O  ( P n e r ~ b ~ ;  X M ,  X D ,  X O  - conepxame c n x p T a  B nma-  
HUH, AUCTUJIJIRTe H K Y ~ O B O M  OCTaTKe;  CT, Cn, Cc, Ca - COOTBeTCTBeHHO a M O p -  
T N 3 a ~ U O H H b I e  OTWlCJIeHNII H a  OAHY p e a J I b H Y H ,  T a p e J I K y  ( H a  K ~ X A M $  A e K a J I H T p  nepe- 
p a 6 a ~ b 1 ~ a e ~ o 1 - o  B K o n o H H e  c n ~ p ~ a ) ;  C T O U M O C T ~  napa' (KOQ. H a  1 K r  ~ ~ ~ B O A H O T O  
c n U p T a ) ;  OnTOBO-OTnyGKHafl  U e H a  C I I H p T a  (KOII./AaJI),  OTWCJIeHIlR H a  a M O p T U 3 a U H H )  
N p e M O H T  I I O M e U e H H R  ~ ~ K T u ( P H K ~ u H H  (BLJCOTB' K O T O P O r O  3 a B H C U T  OT YNCJIa T a p e n O K  
C I I U ~ T O B O $  KOJIOHHLI), KOn.  H a  1 AaJI  ~ ~ ~ B O A H O ~ O  C I I N p T a .  

A. n. H a ~ o n a e ~ ,  p e U a R  H a  3 B M  y p a B H e H a e  (120) COBMeCTHO C 

Y p a B H e H U e M  CTaTNKN O T ~ O H H O ~  s a C T H  f (R ,x~ ,Xo ,n , )  = O  U AJIR KOH- 

~ ~ H T P ~ ~ H O H H O ~  gaCTkI  ]C ( R , X D ,  nK) =0,  COCTaBllJ I  r p a @ N ~  (PHC. 105) 
C T ~ T K ~ ~ C K O ~  N ~ K O H O M H ~ ~ C K O ~  X a p a K T e P H C T N K H  C ~ I ~ P T O B O ~  KOJIOHHbI 

n p H  XM=4Q0/0  06., KllA T a p e n O K  q=-0,45. 
~ H ~ ~ ~ H E I H  Cc I I p N H N M a J I U C b  B 3aBNCNMOCTN OT XD; C~=4,75  1 0-3 

K o n .  H a  1 A a n  6 e 3 ~ o ~ ~ o r o  c n u p T a ;  C,=4,3 K o n .  H a  1 Aan 6e3- 
BOAHOI'O C n N p T a ;  C,=0,25 KoII./KI'. 

Ha X a p a K T e p U C T N K e  s e T K 0  BbIAeJIf i loTCR 3 a K O H O M e P H O C T N  

B n m H H f i  n a p a M e T p o B  npoqecca 
H a  K ,  a HMeHHO: 

npa smne  T a p e n O K  B KO' 
J IOHHe OT 50 A 0  80 3 a T p a T b I  H a  
npoqecc K O J I ~ ~ ~ I ~ T C R  B npenenax 
4,8-7,o K O n .  H a  1 nan 6 e 3 ~ o ~ -  
H O r O  C I I N P T a  

n p H  nm6~1x 3 H a 9 e H k I R X  Xo 
ysenaseme sucna T a p e n O K  B e -  

A e T  K YMeHbLLIeHBlO K ,  T. e. 3KO-  
HOMHYeCKK BbIrOflHO;  

O I I T l l M a J I b H O e  3 H a s e H H e  CO- 

A e p X a H U R  C n H p T a  B A I O T ~ P H O ~ ~  
B o n e  Xo=0,039 06.; no B C ~ $  
BHAHMOCTH, C J I e A y e T  P e K O M e H A O -  
B a T b  Xo P a B H b I M  0,03-0,04 
BlMeCTO X o  = 0, peiItoMeH~,I(yeMbIX 
~ e x ~ o n o r a s ~ c ~ ~ ~ o f i  a ~ ~ a ~ p y ~ u u e f i ; .  

Y B e n  H s e H H e  K O H q e H T P  a q U H  
C n U p T a  B AHCTNJInRTe  OT 96,O A 0  
96,2 06. O ~ X O A H T C X  B 0,6 KOn.  
H a  1 A a n  ~ ~ ~ B O A H O I - o  c n u p T a ,  a 
OT 96,2 A 0  96,5 06. - B 4 KOII. 
H a  1 nan ~ ~ ~ E O A H O ~ O  c n a p T a .  


