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M e 3 0  ~ T U ~ ~ C K U ~  @ Y p b e - ~ M K p 0 C K O f l  /MOM/ AflR R ~ e p ~ o k  O O T 0 3 ~ y J l b -  

c u u l  n p e ~ ~ a s ~ a r e ~  A ~ R  6uc~poro  nouc na M 0 6 ~ e p a  n p f i n b ~ x  cne- 
ROB '4aCTMu B R A e p ~ o k  @ 0 T 0 3 ~ y J l b ~ M M  n0 3aAaHHMM 3HaqeHMRM yrna 
o p u e H T a u u u  M yrna n o r p y m e H w R  M c K o M o r o  cnena qacTuyb1 .  npu no- 

, MOUM MOM 6blnM 0 6 ~ a p y X e H b l  M 0 6 ~ e p e H b l  c n e n b l  L(aCTM4 B M C O K O ~  MOHM- 

3TOM PerMCTpMpOBanOCb TOnbKO OAHO M3 ABYX Me300nTMqeCKMX M 3 0 -  

6 p a x e ~ u k  flpRMblX CJlegOB W C T k l q  6 e 3  CKaHMpOBaHMR BAOnb 2 -KOOp-  

RMHaTbl. H ~ C M O T P R  H a  TO, q T O  pa3peWeHMe MOM BAOnb  p a ~ M a n b H 0 k  

KOOpAMHaTbl COCTaBJlRnO '50 MKM, MOM @ 0 p ~ M p 0 B a J l  qeTKMe M e 3 0 0 n T M -  

q e c K u e  ~ 3 0 6 p a x e ~ u ~  cneaoe q a c T n 4  W M P M H O ~  B c e r o  1,5 MKM. Y K ~ -  
3aHHaR I lOrpeWHOCTb B OQeHKe  p a ~ M a J l b ~ 0 k  KOOPAMHaTbl B MOM COOT- 

B e T c T B o s a n a  BXOP.HO~ a n e p T y p e  T p a a w q u o H H o r o  o n r w r e c K o r o  M u K p o -  

CKOna,  p a e ~ o k  1:100.  TOT OaKT C B M A e T e n b C T B y e T  0 TOM, q T O  

MOM x p a ~ ~ e p u 3 y e ~ c ~  B~ICOKMM OTHoweHueM C u r H a n a  K WYMY. 7 I ~ / ~ 7 ~  6b lna  c G e n a H a  n e p e a R  n o n b l T K a  n o c T p o u T b  M o A e n b  w y ~ o e  
1 B MOM, B K O T O P O ~  6b lna  y q T e H a  ~ ~ P H M C T ~ F I  C T p y K T y p a  cneAa q a c T u -  

ubl. 6 qaCTHOCTM, ~ W O  n O K a 3 a H 0 ,  qTO OTHOWeHMe C M r H a n a  K WYMY i B MOM B 0 3 p a C T a e T  nPRMO I l p O f l O p ~ M O H a n b H O  PanMYCY O O K a n b H O r O  KOJlb- 

1 4a R u O ~ ~ ~ . T H O  n p o n o p 4 u o H a n b H o  A u a M e T p y  n o n R  3 p e H u n  A. B / ~ /  6b1- 

1 no n o ~ a a a ~ o ,   TO H a n u q u e  3OOey~a ~ C T ~ C T B ~ H H O ~  a n o ~ u 3 a 4 u u  

B MOM flpMBOAMT K CeJleKTM@HOMY flOBblWeHMlO OTHOWeHHFl C M r H a n a  

K u y ~ y  AnR P e n R T u B u c T c K u x  c n e A o B  q a c T u u  M K n o A a e n e H u o  c w r H a -  

n O B  OT M ~ P K M P O B O ~ H O ~  CeTKM H a  nOBepXHOCTM CnOR R ~ e p H o h  OOTO- 

3MynbCMM M OT A p Y r M X  O ~ ~ ~ K T O B ,  WMpMHa KOTOpbIX 60nb.e WMpMHbl 

I peJlRTLIBMCTCKOr0 CJleAa qaCTM4bl -1 MKM. M ~ ~ O O ~ T U ~ ~ C K M ~  uao6pame- 
HMR c n e a o B  ~ P O T O H O B  c s ~ e p r u e k  250 rs6 6b1.n~ snepeue 3 a p e r u c ~ -  
pMpOBaHbl n p M  noMOqM MOM ,131. n p M  3TOM WMPMHa Me300 f lTMqeCKO-  

I r o  u 3 0 6 p a m e ~ u ~  T a K O r O  CJleAa npOTOHa paBHRJl C b  1,8 MKM. ~ P M  no- 
MOUM O T P U ~ ~ T ~ ~ ~ H O ~  ~ w ~ ~ ~ H ~ P w ~ ~ c K o ~  nMH3bl Me3OOflTMqeCKOe 

uso6pame~ue npmoro  c n e A a  q a c T u 4 b l  6 b l n 0  n e p e H e c e H o  H a  M a T p u u y  

npw6opa c aapn~oeoh  C B R B ~ ~  M ~ a 6 J l l O ~ a n 0 ~ b  H a  a K p a H e  T ~ ~ ~ B M ~ M O H -  

H O r O  AMCf lneR /3s4 / .  ~ P M ~ M H ~ I  CeneKTMBHOrO nOaaBneHMR MHTeHCMB- 

HOCTM Me300nTMqeCKMX uao6pame~uk WMPOKMX O ~ ~ ~ K T O B  B MOM  ah- 
AeHbl B I 1  ' / ,  r A e  6 b l n o  n O K a 3 a H 0 ,  q T o  C B e p T o q H o e  R a p 0  MOM B MepM- 

AMoHanbHoM c e q e H u u  n p e A c T a e n R e T  co6ok ~ ~ O M ~ B O A H Y D  OT A e n b T a -  

nnoc O Y H K ~ M M  A u p a ~ a .  



B / ' ~ /  6 b m o  A O K a 3 a H 0 ,  q T o  B CarHTTaJlbHOM Ce'leHHH WM m M H O  

PaCCMaTpHBaTb  KaK  OAHOMePHYD KaMePY 0 6 c ~ y p a .  T ~ M  me nonY '  

r e H 0  COOTHOWeHMe MeMAY Pa3PeUJeHMeM MOM B C a r M T T a n b H o M  CeqeHMM 

B A O n b  yrnoeok KOOpflMHaTM M AMaMeTPoM n 0 n R  3 p e ~ n ~  MOM, a TaKMe  

o T M e r e H o ,    TO ~ @ @ ~ K T M B H O ~  y r n o B o e  paspewe~ue M M  O n p e A e n R e T c R  

TOnbKO AMaMeTpOM KpOCCOBePa CXoARLIIerOCR f l y r K a  C B e T a  M p a A M y -  

COM @0~aJlbH0k OKPYMHOCTM . 
B n c n e p w ~ e ~ ~ a n b ~ o  A o K a 3 a H o / " / ,  r T o  K o H c r p y n u w a  MOM p l l R  c i e -  

4 0 6  qaCTMu  B ~ C O K O ~  MOHM3auMM MOMHO CYqeCTBeHHO Y f l p O C T n T b .  

npe~f locbl f l~of i  3 T O r O  RBJlReTCR BblCOKOe OTHOWeHMe C M r H a f l a  K w y ~ y  
B MOM. B qaCTHOCTM, B / ' ~ /  B K a 4 e C T B e  M e 3 0 0 f l T M q e C K O r O  3 n e ~ e ~ ~ a  
B MOM 6 b l n a  Mc f lOnb3OBaHa  uMflMHAPMqeCKaR n M H 3 a .  T ~ M  me n o ~ a a a -  
HO, q T O  OTHOUleHMe C M r H a n a  K WYMY B 3 ~ 0 k  Y ~ ~ ~ O U ~ H H O ~  KOHCTpyK-  

uMM MOM MOMHO f lOf lOf lHMTef lbH0 YBeJ lMrMTb,  e C n H  KpOCCOBep C x o A R q e -  

r o c R  n y r K a  c s e T a  n e p e H e c T n  B M O C K O C T ~ ,  r A e  @OPMM~YK)TCR ~ e 3 0 -  
o n T n r e c K n e  n a o 6 p a m e ~ n ~  n p ~ ~ u x  cneooe r a c T n u  s a ~ a ~ ~ o k  o p n e H T a -  

UHM. ~ / ' 3 /  H a k A e H M  T a K M e  OflTMMaJlbHble YCflOBMR ~ a 6 n l o ~ e ~ 1 . 1 ~  cne- 
AOB r a c T u u  ~ u c o ~ o k  wo~n3aunn B MOM c u u n n ~ ~ p u r e c ~ o k  n u ~ a o k ,  
f lpM 3TOM OflTHMM3auMR A O C T H r a e T C R  K a K  AJlR p a A M a n b H o k ,  T a K  M Af lR  

yrJl0~0k KOOPAMHaTbl . 
B A ~ H H O ~  p a 6 0 ~ e  f lpOaHaf lM3MpOBaHM MCTOrHWKM WYMOB B MOM 

M PaCCMOTPeHM HOBMe MeTOAM flOBMWeHMfl OTHOWeHMR C M r H a f l a  K WyMy 

B MOM f lpM ~ U C T P O M  flOMCKe Cf leAOB r l aCTMu  C M M H M M ~ ~ ~ H O ~  MOHM3a- 

uklek B R ~ ~ P H O ~  @OT03MyJlbCMM. P ~ C C M O T ~ ~ H ~ I  A B e  MOAeflM WyMOB 

B MOM: H e K o r e p e H T H a R  n K o r e p e H T H a R .  O n n c a ~ b ~  c n c T e M a  o c e e q e H u R  

B MOM C uHflHHAPMqeCKMMM flMH3aMM, ~ ~ ~ K T P O H H O - K O M ~ ~ O T ~ P H ~ I ~  6 n 0 ~  
n o A a e n e H u R  ~ O C T O R H H O ~  C O C T ~ B ~ R I O U ~ ~ ~  WYMOB OT OOHOBMX a e p e ~  ce- 
pe6pa B R A e p H o k  @OT03MYflbCMM, p e 3 Y J l b T a T M  MOAeflMpOBaHMR H a  3BM 
y K a 3 a H H O r O  6 n o ~ a ,  yCflOBMR 3KCf lepMMeHTOB fl0 f lOAaBf leHM0 WyMOB 

B MOM, a T a K M e  p e 3 y f l b T a T b l  3KC f l epMMeHTa f l bHOrO 0 f l p 0 6 0 ~ a H ~ ~  MOM 
C 3fleKTpOHHO-KOMflbDTepHMM ~ ~ O K O M  f lOAaBneHMR WyMOB n p M  P e r M C T -  

paunu cnenoe n p o ~ o ~ o ~  c 3 H e p r u e k  650 MsB. B a a ~ n n ~ e ~ u e  npuee- 
A e H u  OMMnaeMble XaPaKTePMCTMKM ~ ~ I C T P O ~ ~ ~ ~ C T B Y D ~ ~ ~ O  MOM C HM3KMM 

YpOBHeM WYMOB AflR flOMCKa CneAOB qaCTMu  M M H M M ~ ~ ~ H O ~  MOHM3auMM 

C MCflOJlb30BaHMeM K a K  OAHOKaHanbHOrO ~ O T O ~ ~ ~ U ~ M H U K ~ ,  TaK  M OR- 

H O M ~ P H O ~  J ~ H H ~ ~ ~ K u  n3C. 

2. MOAEJlb WMOB B MOM 

CneA '4aCTMuM C M H H M M ~ ~ ~ H O ~  ~ 0 ~ ~ 3 a u ~ e k  B R A e p H 0 k  @OTO3MYnbp 

CUM COCTOMT M 3  OTAeJlbHMX 3 e p e ~  cepe6pa C n n H e k H 0 k  flJlOTHocTbWJ 

20-30 3 e p e H  H a  100 MKM, KOTOPMe OKPYMeHM @oHOBMMM 3ePHaMM Ce' 

pe6pa C o 6 a e ~ ~ o k  n n o ~ ~ o c ~ b 0  ~o l o 9  C M ' ~ .  B ~ p a f l n u n O H H O M  OflTM- 

'4eCKOM MMKpOCKOfle, rAe  MCf lOJ lb3yeTCR O ~ ~ ~ K T M B  C ~ M C ~ O B O ~ ~  

~ y p 0 k  1 ,4  L4 nOJleM 3peHMR 0,s MM, T ~ K o ~  CJleA 4aCTMubl  HMeeT  BMA 

u e n o r K M  a e p e ~  u3 100 a e p e ~  cepe6pa Ha  @oHe  o ~ o n o  200 a e p e ~  ce- 
pe6pa, OAHOBpeMeHtlO flOflaBlUMX B cn0k rny6o~of i  pe3KOCTM 2-3  MKM. 

t i a 6 n a ~ a ~ e n b  cnoco6e~ 3 a M e T M T b  y ~ a 3 a H H ~ f i  CJleA 4aCTMubl  TOnbKO 

~ O T O M Y ,   TO rna3  L l e n o o e K a  C o c p e A o T a q u B a e T  c B o e  BHHMaHMe H a  OT- 

AeJlbHbIX yL4JCTKaX  flCJln 3PeHHR.  O ~ H ~ K O  T a K a R  p a 6 o ~ a  O W H b  YTO-  

M'STeJlbHa, MaJlOf lpOM3BOAMTef lbHa M ~ p e 6 y e ~  nOBblWeHHOr0 BHMMaHMR 

O f l e p a T O p a .  B p e 3 y n b T a T e  3 T O r O  BepORTHOCTb 0 6 ~ a p y m e ~ u ~  MCKOMO- 

ro  c n e A a  r a c T u u M  c o c T a B n R e T  B c e r o  o ~ o n o  20%. 
B MOM, K O T O P M ~ ~  MCf lOf lb3YDT B ~ B T O M ~ T M ~ M P O B ~ H H O ~ ~  CMCTeMe flOMC- 

K a  CJleAOB r a C T M u  B R A ~ P H O ~ ~  @ O T 0 3 M y J l b ~ k l M ,  npo6ne~a  WyMOB C C a -  

MOrO H a r a n a  6 b l n a  B e C b M a  O C T ~ O ~ ~  nOTOMy, '4TO B MOM cn0k ~ A e p H 0 f i  

@ O T 0 3 M y l l b ~ M M  BMAeH OAHOBPeMeHHO H a  BCD TOflUMHY M O T C y T C T B y e T  

CKaHLlpOBaHMe BflOJlb 2-KOOpflLIHaTbl. B p e 3 y f l b T a T e  CJleA raCTMub l  

C f lk IHef iH0k f lJlOTHOCTbD 3 e p e H  20-30 H a  100  MKM HaXOAMTCR H a  @O- 

He  c n y r a k ~ b l x  3 e p e ~  cepe6pa c o 6 a e ~ ~ o k  ~ ~ O T H O C T ~ I O  3 .109  C M - ~ .  

Rnfl n o n y r e H n R  Y C T O ~ ~ ~ M B O ~ ~  p a 6 o ~ b l  MOM npu B ~ I C O K O ~  BepORTHOCTM no- 
M c K a  cnefia r a c T n u b l , - 9 8 %  o T H o u e H n e  c w r H a n a  K w y ~ y  B MOM ~ o n m ~ o  

I 6 b l ~ b  p a B H O  -1 0 : 1 . O A H ~ K O  AJlR T O r O ,  ' 4 ~ 0 6 b l  f lOJlYqMTb BblCOKOe 6b1- 

c ~ p o ~ e f i c ~ ~ ~ e ,  p e r n c T p a u M a  ~ e a o o n ~ n r e c ~ n x  uao6pame~uk B MOM me- 
f l a T e n b H 0  BeCTM n ~ 6 0  O ~ H O K ~ H ~ J ~ ~ H O ~  @ o T o ~ ~ ~ K T ~ M ~ ~ c K o ~ ~  C M C T ~ M O ~ ,  ' n ~ 6 0  C M C T ~ M O ~  C ~ e 6 0 f l b W ~ M  qMCnOM KaHanOB,  -50, a ABYXMepHYD 

I 
MaTPMuY n3C MCf lOJ lb30BaTb  TOnbKO H a  CTaflMM o 6 ~ e p a  H ~ ~ ~ ~ H H O ~ O  

I 
C n e A a  4aCTklubl .  V ~ 0 6 b l  TaKaR CMCTeMa p a 6 o ~ a n a  Y C T O ~ W I  BO, ~ e 0 6 -  

I 
XOAMMO BblRBMTb AOflOJlHMTenbHble MCTOqHHKM flOAaBfleHMR UyMOB B MOM, 
a A n n  3 T O r O  ~ e 0 6 x o ~ k l ~ o  6onee f l o ~ p o 6 ~ 0  MCCf leAOBaTb f l p M p O ~ y  w y -  

I MQB B M@M . 
O R H O ~  MOAeJlbD WyMOB B M@M 6una H e K O r e p e H T H a R  MOAef lb,  KOTO- 1 p a R  p a c c M o r p e H a  B / 7 7 8 / .  n p e ~ n o n a r a n o c a ,  . r T 0  a M n n M r y A a  csera ,  

/ ~ ~ Q p a r ~ p o e a ~ ~ o r o  H a  o T 4 e n b H u x  a e p ~ a x  cepe6pa npmoro c n e A a  

1 4aCTMubl  B R A ~ P H O ~  @OT03MYnbCMM, @OPMMPY~TCR K O r e p e H T H O  B M@M 
I 6 n a r o ~ a p ~  M c f l o J l b 3 ~ B a H M D  C x O A R q e r O c R  ny r K a  C B e T a .  817 7 8 /  n O K a 3 a -  

I HO,  TO, H a r u H a R  c q u c n a  s e p e ~  cepe6pa B n p e A e n a x  o c a e q e H H o r o  

C n e A a  4aCTMuM, P a B H O r O  -30, MHTeHCMBHOCTb ~ O K O B ~ I X  J l eneCTKOB 

KapTnHb l  A u @ p a K u M n  c B e T a  B M e c T e  p a c n o n o m e H n R  ~ e 3 o o f l ~ n r e c ~ o r o  
3J leMeHTa C KOflbueBblM OTWMKOM CTaHOBHTCR HaCTOJlbKO M a J l ~ k ,  q T O  

KapTMHa  A M @ P ~ K ~ M M  A a J l e K O r O  flOJlR f l p a K T M r e C K M  H e  OT f lM raeTCR . 
OT  TO^, K o T o p a R  t i a 6 n o n a e ~ c ~  WR c n n o w H o r o  c n e A a  r a c ~ ~ u b ~  

6123 I l pOCBeTOB.  B o 6 q e ~  C f l y q a e  AOnR C B e T a ,  KOTOpaR f l O f l a A a e T  

I B u e ~ ~ p a f l b ~ b l k  A H @ P ~ K ~ V ~ O H H U ~ ~  MaKCMMYM, f lpOnOpuMOHaJlbHa OTHOwe- 

1 HMO n/ND, r A e  n - wcno 3 e p e ~  B c n e A e  racTwqt.1, a ND - q n c n o  

3 e p e H  B Cf leAe raCTMubl ,  K O r A a  3 T O T  CneR MOMHO PaCCMaTpMBaTb  

K a K  c f l J l o w H 0 k .  



Cnyqaino p a 3 6 p o c a ~ ~ b l e  3 e p ~ a  cepe6pa H e  c 0 3 A a D T  Y3KOG AM@- 

p a ~ u n o ~ n o i  KapTnHb l ,  K a K  B cnyuae npmoro c n e A a  u a c T M u u ,  a 06- 
p a 3 y l o T  p a B H 0 M e p H b l i  @OH 3aCBeTKM B n p e A e n a X  @ O K a n b H o r o  K 0 n b u a .  

3 ~ e c b  C f l e A y e T  MCflOJl b3OBaT  b H e K O r e P e H T H y D  MOAenb  @ o ~ o ~ o f i  3 a -  

CBeTKM, MHTeHCMBHOCTb K O T O P O ~  P a B H a  

r A e  NB - nonnoe qncno 3 e p e ~  cepe6pa B n p e A e n a x  n o n ~  ~ P ~ H M R  

M@M H a  ~ c n  r n y 6 u ~ y  cnofl f l~epnok @ 0 ~ 0 3 ~ y n b c M n ,  a - c p e ~ n n i  Aria- 
M e T p  sepna cepe6pa, ~p - p a 3 p e u e ~ n e  s ~ o n b  p a ~ u a n b ~ o k  K o o p A n H a -  

TU, Age - nuneinoe p a 3 p e w e n n e  e ~ o n b  yrnoeok K o o p A n H a T b l  M@M. 
T a K  K a K  D = a-ND, TO o T H o w e H n e  cwrnana K w y ~ y  B M@M paeno 

rAe  a,, , - a n e p ~ y p n b l k  y ron ~ e s o o n ~ ~ u e c ~ o r o  s n e M e H T a  M@M , A - 
wuna  B O ~ H ~ I  c B e T a ,  a n - wcno s e p e ~  cepe6pa B ~ P R M O M  c n e A e  

q a c T u u b 1  B n p e A e n a x  nonfl 3 p e ~ u f l  M@M. A ~ R  a = 1 MKM, n = 100,  
a,,, = O , 3 ,  R = 80 MM, A = 0,s MKM, D = 1 MM n o n y u a e M  

4 ~ 0 6 ~  YMeHbWMTb @OH OT cnyuaknux sepen cepe6pa, uenecoo6- 
pasno n e p e k ~ u  OT nonn a p e ~ n f l  M@M B @ o p M e  o K p y m H o c T n  K Y ~ K O M Y  

IlOJllo 3PeHMfl ,  OPMeHTMPOBaHHOMY BAOJlb MCKOMorO C f l e A a  L(aCTMubl, 

u c n o n b s y f l  Anf l  s ~ o k  uenn u u n n H A p n u e c K y n  n ~ ~ 3 y  B C u c T e M e  oceeqe- 
HMR 1 4 / .  &lfl OnMCaHMfl @ O H O B O ~  3aCBeTKM H ~ O ~ X O ~ ~ M M O  

B 3TMX YCflOBMflX MCnOJlb30BaT b K O r e p e H T H Y D  MOAenb UyMOB.  CorJlac- 
HO 3 ~ 0 i  MOAenM, B OCBeueHHOM 06aewe f l ~ e p H 0 i  @OTO3MyflbCMM C y -  

q e C T B Y D T  T P Y ~ K M  KOrepeHTHOCTM , O p u e ~ T ~ p ~ ~ a ~ ~ b l e  n p e M M y q e C T B e H H 0  

n a p a n n e n b n o  MCKOMOMY cnep,y q a c T w u u .  B ~ n a 4  s e p e ~  cepe6pa BHYT- 

pM K ~ M A o ~ ~  T p y 6 ~ n  KOrePeHTHOCTM B @OHOBYD 3 a C B e T K y  B 0 6 n a c ~ u  
p a c n o n o m e H H f l  M ~ ~ O O ~ T M ~ ~ C K O ~ O  s e p ~ a n a  c Konb4eeUt . t  O T K ~ M K O M  onpe- 
A e n f l e T C f l  a M f l f l M T y ~ 0 f i  C B e T a  B flpeAenax u e H T p a J I b H O r 0  A M @ ~ ~ K u M O H -  

H o r o  MaKcwMyMa .  O ~ H ~ K O  cnrnanu OT p a 3 n u u n t . 1 ~  ~ p y 6 0 ~  K o r e p e H T -  

HOCTM CKJlaAblBaDTCfl  no MHTeHCMBHOCTM, T . e .  H e K O r e P e H T H O .  4 e M  

M e H b u e  3 e p e ~  cepe6pa H a x o A n T c f l  B H ~ T P M  3 n e ~ e ~ T a p H o i  T P Y ~ K M  KO- 

rePeHTHOCTM , T e M  MeHbWe MX OTHOCMTefl b ~ ~ i  B M a A  B u e ~ ~ ~ a n b ~ ~ f i  

A M @ ~ ~ K ~ M O H H ~ ~ ~  MaKCMMYM. X a p a ~ ~ e p n b l i  0 6 a e ~  T P Y ~ K M  K O ~ ~ P ~ H T H O ~  

cTM o n p e A e n f l e T c f l  p a 3 p e w e ~ n e ~  ~ ~ o n b  x - ~ o o p A M n a T u  M B A O n b  2-KO-  

o p n M t i a r *  M @ M / ~ ~ / :  x = 6 MKM, Ar = 4 MKM, AV = 2 , 4 - 1 0 - 5  M M ~ .  

B KaMAYD OTAeJlbHylo T P Y ~ K Y  KOrePeHTHOCTM I l O n a A a e T  B C e r O  ANE 
= 10 @OHOB~IX 3 e p e H  cepe6pa, M, K 3 K  OTMeuaf lOCb BblWe, B 3TMX 

ycnoemx ~ o n b ~ o  H e 6 0 f l b ~ a f l  u a c T b ,  - 1 / 1 3 ,  A u @ p a r u p o ~ a H H o r o  c B e -  

T a  n 0 f l a A a e T  B u e ~ ~ p a f l b ~ b l i  ~ ~ M @ P ~ K ~ M o H H ~ ~ ~  MaKCMMYM. ~ O ~ T O M Y  AM- 

@ p a r M p o B a ~ ~ b l ~  C B e T ,  U A Y ~ M ~  M3 K ~ M A O ~  T P Y ~ K M  KOrePeHTHOCTM,  

6 y ~ e ~  c n n b ~ o  P ~ ~ M ~ I T  B npenenax B c e r o  ~ e s o o n ~ u u e c ~ o r o  s e p ~ a n a .  
B p a c c ~ o ~ p e n n o i  ~ o r e p e n ~ ~ o k  M o A e n M  W ~ M O B  MH n p e ~ e 6 p e r a e t - 1  B K n a -  

AOM T e x  ~o~@urypauuL i  a e p e ~  cepe6pa, K o T o p u e  o p u e n T u p o e a H H  nep- 
f l eHAMKyn f l pH0  OCM CMMMeTPMM n p o T R X e H H O r 0  flOflfl 3PeHMR M@M, Tat: 

K a K  uncno 3 e p e ~  cepe6pa B H y r p M  COOTBeTCTBylouMX T P Y ~ O K  K O r e -  

PeHTHOCTM 3HauMTe f l bHO MeHbWe eAMHMubl. Bce 3 T M  3@@eKTbl n p M B 0 -  

ART K TOMY, q T O  MHTeHCMBHOCTb @0Ha  flpM TaKOM none 3peHMR M@M 
6 y ~ e ~  npmepno B 10  p a 3  M e H b u e , u e M  B cnyuae n e ~ o r e p e n ~ n o k  MO- 

A e n M  MyMa.  /$IR 3 T O r O  AOCTaTOuHO,  4 ~ 0 6 b 1  (ANB 10.  T o r ~ a  

3. CMCTEMA OCBEUEHMR M@M 

Ha puc.1 n o ~ a 3 a ~ a  c x e M a  o c B e q e H u R  MOM c W M P M H O ~  O C B ~ ~ ~ H H O ~  

o 6 n a c T M  10 MKM / W H P M H ~  H a  n ~ J l y B b l ~ o T e / .  K p o ~ e  JlMH3bl npeo6paso- 
BaHMfl @ y p b e  C @OKYCHblM PaCCTOflHMeM f = 400 MM MCflOJlb3YDT P a C -  

CeMBaIOqyD uMflMHAPMueCKYD JIMH- 

3 Y  C @OKYCH~IM PaCCTOflHMeM f l  = 
= -1  0 MM u co6upa~qyo ~ M ~ L I H A P M -  

W C K y l o  n M H 3 y  C @0KYCHblM p 3 C -  

CTORHMeM f 2  = +55 MM. ~ M P M H ~  

o c e e u e ~ ~ o k  0 6 n a c ~ n  M3MeHReTCR 

n y T e M  n e p e M e u e n u R  e A o n b  o r i ~ u -  

Puc.1. C x e ~ a  o c s e u e K w R  ~ e s o o n -  
TEi r IeCKOra @ ~ ~ ~ ~ - M U K ~ O C K O I I ~ :  

1 - OTpHqaTeJTbHaR I J w I U w p H q e C -  

K a n  n u ~ s a ;  2 - n u ~ s a  npeo6paso- 
BaHHR Q y p b e ,  3 - n o n o x w T e n b H a n  

q l I n u H n p m e c K a n  n r i ~ s a ,  4 - cu- 
c T e M a  B e p T u K a n b H o r o  n e p e M e q e H w n  

JIHH3bI 3,  5 - R A e p H a R  & O T O ~ M ~ S I ~ -  

CUR, ,Q - n p o ~ o n b ~ d  p a s ~ e p  no-  
nF i  ~ ~ ~ H I I R  M@M, rL - n o n e p e v ~ b d i  

p a s ~ e p  conn s p e ~ u ~  M@M. 
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PHc .2 .  3 K ~ n e p H M e H ~ E l J l b H 0  1ia6m- PHc.3 .  ~ K C ~ ~ ~ H M ~ H T ~ J I ~ H O  H a -  

q e c ~ o k  OCH MOM B T O P O ~  ~ M J ~ M H ~ P M ~ ~ C K O ~  JlHH3M. Ha pMC.2 n o ~ a 3 a ~ a  

3aBMCHMOCTb MeMAy WMPMHO~ O C B ~ ~ ~ H H O ~  06nac~u  M 2 - K O O P ~ H H ~ T O ~ ~  

B T O P O ~  ~ H ~ H H A P H ~ ~ C K O ~  n n ~ 3 b 1 .  Ha puc.3 n p u s e A e H a  a H a n o r M q H a R  

KpHBaR npM OTCYTCTBHM nepeok ~ M ~ ~ H H ~ P M ~ ~ C K O ~ ~  JlHH3U. P a 3 ~ e p  OC- 

BeqeHHOk o6nac~u B MOM 6b1n YMeHbWeH C 700 MKM A 0  20 MKM, T . e .  

B 35 p a 3 .  B 0  CTOflbKO M e  p a 3  YBeJlMqHnaCb YAef lbHaR OCBeqeHHOCTb 

B npeAeSlaX nOJlR 3peHHR MOM, HO OAHOBpeMeHHO YMeHbWMSlCR yrn0- 
B O ~  A H a n a 3 0 H  O P U ~ H T ~ ~ H ~  CJleAOB qaCTMq,  OAHOBpeMeHHO npOCMaTpM- 

B a e M u x  npu nOMOlqH MOM. Ha pnc.4 AaH nonepeq~uk p a a p e 3  c n o R  

~ ~ e p ~ o k  @ O T O ~ M ~ J - I ~ C H M ,  npoceeweaenoro nyqK0t.i c e e T a  pa3JlHqHok 

WMpMHbI. BMAHO, YTO 0 6 ~ 2 ~  RAepHOh @ 0 T 0 3 ~ y J l b C M M ,  M3 KOTOPOrO 

B A ~ H H U ~  3JleMeHT @ o T o ~ ~ M ~ M H M K ~  HAeT  OOHOBaR 3 a C B e T K a ,  H e  M3-  

MeHReTCR, e C n H  WHpHHa O C B ~ ~ ~ H H O ~  0 6 n a c ~ n  npeBbIWaeT 60 MKM. 

T O ~ ~ K O  I l p H  WHpMHe O C B ~ ~ ~ H H O ~  0 6 n a c ~ u  MeHbWe 60 MKM YMeHbWeHHe 

UHPHHbI O C B ~ ~ ~ H H O G  0 6 n a c ~ u  IlpMBOAHT K nOBbIWeHM0 OTHOWeHHR C H r -  

H a f l a  K MYMY. Y K ~ ~ ~ H H ~ R  3aKOHOMePHOCTb n O K a 3 a H a  H a  p H c . 5 ,  r A e  
npMBeAeHbI:  MHTeHCMBHOCTb Me300nTMqeCKHX u s o 6 p a m e ~ u k  n p H  p a 3 -  

UeHIir: et ny r r r t oM c n e T a ,  mr<pxaa 

KOTOpd I  Cl MeHbme EpG40nbHOI 'O 

pasnepa n o n R  ~ P ~ H U R ,  p L  M rR - 
p w U a J l b H b i e  KOOpAXHaTbl, a, /, - 
y r o n  M e x g y  no6osaoU M OCHOB- 

H O ~  OnTWseCKHMW OCRMM MOM, 

A? - p a s p e m e a w e  e g o n b  p a g w a n b -  

HOU KOOPgMHaTbI, AX - MMHMMaJIb- 

H a f l  mwpwHa o c ~ e q e a a o f i  o 6 n a c ~ ~ ,  
c o 3 g a s a e ~ o f i  c w c ~ e ~ o U  ocseqe- 
HWR /CM. p w c . I / ,  L w R - ne-  
B o e  u n p a B o e  nnesu MOM. 

P, 

h 0 G  WMpklHe O C B ~ ~ ~ H H O ~  o 6 n a c ~ ~  A n f l  CJleAOB YaCTMq B ~ I C O K O ~  MOHM- 

3aL4HH, A n f l  CJleaOB YaCTHq M M H M M ~ ~ ~ H O ~ ~  MOHM3aqHM, a T a K N e  MHTeH- 

CMBHOCTb Ulyt&OB B ~ e ~ o r e p e H T H 0 f i  MOaeJlH UYMOB. K ~ K  BMfiHO M3 

p ~ c . 4 ,  p e a n w 3 a u u u  W ~ M O B  A n n  neeoro M AnR n p a e o r o  ~ e s o o n ~ ~ ~ e c -  
KMX ~ 3 0 6 p a ~ e H M f i  RBnfllOTCfl Pa3JlMYHblMM H MeMAY HMMM H e  AOnMHO 

~ a 6 n a n a ~ b c f l  ~ M n b ~ O f i  KOPPenflqMH. 3 ~ 0  C B O ~ ~ C T B O  WYMOB 6 y ~ e T  MC- 

nOJlb3OBaHO B 3JleKTPOHHO-KOMnbOTepHOM 6 n o ~ e  IlOAaBSleHMR UyMOB 

/CM. n.4/. 

Pwc.5. O T H O C W T ~ J I ~ H ~ R  WHTeHCMD-- 

HOCTb Me300nTWseCKOrO w s o 6 p a -  

xeHwR npu p a 3 n u s ~ o R  w p m e  . 
oc~eqeaaoU o 6 n a c ~ u  r ~ . T H  

CJregOB s a C T H q  B ~ I C O K O ~ ~  MOHM3a- 

q w w  / I  / ,  g n R  c n e g o B  s a c T M q  

M H H H M ~ ~ ~ H O ~ ~  HOHH3aqHM / 2 / ,  
a T a K X e  WHTeHCUBHOCTb UlYMOB 

B H e K O P e p e H ~ H o f i  MOgenU / 3 / .  



4 .  nomBjlEHME nOCTOAHHOi4 COCTABjlAlOU(ER WYMOB 

~ T O ~ M  nORCHMTb nPnHUUn A ~ ~ ~ C T B M R  3~eKTPOHHO-KOM~btoT t?PHOrO 

~JIOK~,  n p e ~ ~ a 3 ~ a q e ~ ~ o r o  Ann noaaenetiun n o c T o ~ ~ ~ o k  CocTaBnnto- 
qefi UyMOB B M@M, PaCCMOTPUM TUnM'4Hble K o H @ M ~ ~ ~ ~ ~ M u  UCKOMOrO 

o 6 a e ~ ~ a  u wyMoB. Ha pnc.6 n o ~ a 3 a ~ b l  Asa cneAa racTuuu B npeAe- 
nax Y ~ K O G  oceeqaenoi o 6 n a c ~ u  M@M B oTcyTcTeue U ~ M O B  /a/ 
M npu HanMqMH UyMOB 6 3 a ~ a q a  3neKTpOHHO-KOMnbOTepHOrO 

G n o ~ a  M@M COCTOMT B TOM, q~o6b1 n0B~CuTb OTHOUeHUe CurHana K wy- 
MY nyTeM noAaeneHuR ~ O C T O R H H O ~  coc~aen~ toqek  UYMOB. Ha puc.7 

Puc. 6. T ~ n ~ s ~ o e  u s o 6 p a x e ~ ~ e  a ~ y x  
CJIeQOB saCTUq B HaeaJIU3HpOBaHHbIX 
YCJIOBHRX 6e3 IUYMOB /a /  U lTpH Ha- ~ 
nuwin MYMOB /6 / .  

6 

Pnc.7. I l o c n e a o ~ a ~ e n ~ ~ o c ~ b  curHa- 
JIOB Ha BbMOae OaHOKaHanbHOrO 40- 
TonpueMHuKa /a /  u nocne au44epe~-  
w p o ~ a ~ u ~  /6 / .  

eMHUKe, Ha6JlloAae~aR 8 YCnOBURX, KOrAa cnok R A ~ ~ H o G  @OT03MYnb-  

CUM IlOCfleAOBaTenbHO nepeMeqaeTCR C UlarOM 2 MKM OTHOCUTenbHO 
MOM B HaflpaBneHUU, IlepneHAMKyJlRpHOM UCKOMOMY CneAy qaCTMubI.0~- 
Houetiue curHana K u y ~ y  paetio SIN = 1,2. nocne An@@epeHuupoea- 
HMR ucxoAtioro cnrtiana OTHOWeHUe curtiana K u y ~ y  ~ o a p a c ~ a e i  
AO SIN = 7,1, ~ . e .  B 6 pa3. 

Ha pMC.8 n o ~ a 3 a ~  ~ e ~ y q n k  rpa@ 0 6 p a 6 0 ~ ~ w  @ O T O ~ ~ ~ K T ~ U ~ ~ C K U X  

CUrHanOB B AByXKaHaJlbHOM 3neKTpoHHO-KOMnbOTepHOM 6 n o ~ e ,  npU 
aToM Ha saeepuaoqe~ sTane ~ P O U ~ B O ~ M T C R  nepeMHoHeHne ABYX npo- 
~u@@epeHunpoeaH~b~x curHanoe, c@op~upoeaHHbIx a neeoM u npaBoM 
Kananax M@M. B peanbH0k K O H C T P ~ K ~ M M  6~n'ucnonb30ean Aull K1113 

H O ~  cocTa~nnioqek WYMOB c nepe- 
MHomeHueM CurHanoe neeoro n npa- 
eoro  KaHanoe M@M 6b1n nDOMOAenU- 
POBaH Ha KOMflbtoTepe. none3HbIG 
curHan cooTeeTcTeoean S=200 3ep- 
HaM cepe6pa. Cnyqak~uk @OH 3e- 
peH c e p e 6 p a , p e r u c ~ ~ u ~ y e ~ b 1 k  OAHO- 

KaHanbHMM @OTOnpMeMHUKOM, OnMCbl- 
eancn pacnpeAeneHueM n y a c c o ~ a  
CO CPeAHMM 3HaqeHMeM N .  C ~ M M ~ P -  
H ~ I G  cuman  (S+N) An@@epetiuupo- 

P ~ c . 8 .  Te~yiq&i rpa@ 0 6 p a 6 0 ~ ~ ~  
AaHHbIX B 3neKTpOHHO-KOMnbWTep- 
HOM 6 n 0 ~ e  IIOAaBneHHR myMOB 
B MOM: 1 - OgHOKaHaJIbHbIe @OTO- 

IIpHeMHHKH, 2 - 3neMeHTbl 3WepX- 
KH CHrHanOB , 3 - 6 n 0 ~  BbIrlHCne- 
HHH pa3HOCTH Memy i-M H /~-I/-M 
oTcseTaMa, 4 - 6 n o ~  nepemeome- 
HHH, 5 - AHCKpHMUHaTOP aMnnH- 

TyAe, 6 - 6 n o ~  3anHCH AaHHbM. 





BaJlCR, K a K  3 T O  OnMCaHO Bblwe. Ha PMC.9  nOKa3aHb l  p e 3 y n b T a T b l  

y ~ a 3 a ~ ~ o r o  AM@@epeHqMpoeaHnR AnR cnyuafl S = 200 M N = 3 0 0 0 ,  
~ . e .  K o r A a  S / N  = 1 / 1 5 .   TO n p M ~ e p t i o  c o o T s e T c T e y e T  ycnoena H a -  

~ ~ I O ~ ~ H M R ,  K o r A a  ~ e a o o n ~ ~ u e c ~ ~ e  ~ 3 0 6 p a r n e ~ ~ f l  p e r n c T p M p y n T  OAHO- 

KaHaJlbHblM @ O T O ~ ~ P M ~ M H M K O M ,  a WMPMHa O C B ~ ~ Q ~ H H O ~ ~  0 6 n a c ~ ~  P a B H a  

60 MKM. nocne nepeMHorneHMR c M r H a n o e  B n e e o M  M n p a e o M  K a t i a -  

J laX MOM B 0 3 H M K a e T  C M r H a n  / P M C . ~ ~ / ,  B KOTOPOM OTHOWeHMe C M r H a -  

Jla K UIYMY nOBblWeHO AOnOnHMTenbHO. 

P M c . l O .  P e 3 y n b ~ a T b 1  MOaeJ'IMpOBaHUff 3JIeKTpOHHO-KOMnb!OTep- 

H o r o  6 n o ~ a  n o n a s n e H w R  myMoB B MOM: n p o w 3 s e g e ~ w e  npo- 
, q w + + e p e ~ q w p o s a ~ ~ b ~ x  c a r H a n o B  B n e B o M  w n p a a o M  nnesax 
MOM. 

Ha pMC.11  n O K a 3 a H a  CXeMa ~ K C ~ ~ ~ M M ~ H T ~ J ~ ~ H O ~  YCTaHOBKM, 

H a  K O T O P O ~  6 b l n a  onpo60sa~a OnMCaHHaR Bbllue CMCTeMa n0AaBneHMf l  

w y ~ o e  B MOM. K O ~ ~ M M M ~ O B ~ H H M ~ ~  n y q O K  c e e T a  OT r e n ~ R - ~ e o ~ o e o r o  
J l a 3 e p a  1 n p O x o A M n  qepe3 O T p M Q a T e n b H y O  uMJlMHApMWeCKya nMH3Y 2 ,  
~ M H B Y  n p e o 6 p a 3 o ~ a ~ ~ f l  @ y p b e  3 M uepes n o n o n w T e n b H y a  4nnMHApM-  

'4eCKyO n M H 3 Y  4 ,  KOTOPaR BMeCTe  C O T P M ~ ~ T ~ ~ ~ H O ~  n M H 3 0 f i  2 o6pa- 
3 Y e T  0 6 p a ~ ~ b 1 R  O A H O M ~ P H ~ I ~  MMKpOCKOn. M ~ ~ O O ~ T M ~ ~ C K O ~  3 e p K a n O  5 
@ O P M M P Y ~ T  A B a  Me300nTMueCKMX ~ 3 0 6 p a ~ e H M R  I l p R M O r O  C n e A a  qaCTM-  

, 8 . 7 .  

3 e p K a n O  C KOJIbqeBblM OTKnHKOM, 

6 - o n ~ a q e c ~ w G  w ~ ~ e p + e G c  MOM, 

7 - OAHOKaHaJIbHbIe + o ~ o n p w e ~ -  
HHKH, 8 - Y C H n H T e n H  TOKa,  9 - 
Am , 10 - 6 n o ~  3 a n I l C H  GaHHblX. 

Qbl, KOTOpble n p M  nOMOtQM OnTM-  

u e c K o r o  M H T @ p @ e h ~ a / ~ /  6 nepe- 
HOCRTCR H a  A B a  @ o T o n p M e M H M ~ a  

7 B 8MAe ABYX @OTOCOllpOTMBJle-  

HMR , P a c n o n o w e H H b I x  PRAOM A p y r  

c A p y r o M .  C ~ r ~ a n b ~  c @OTOCOnpO- 

T U B ~ ~ H M ~  7 npOXOflRT Wpe3 YCM- 

JlMTeJlb TOKa 8 M I l O C T y n a D T  

H a  BXOA Aun 9 C u a c ~ o ~ o k  CneAOBaHMf l  MH@OPMaqMM -1 K ~ U .  O ~ M @ P O -  
BaHHble CMrHanb I  HanpaBn f lOTCR B 6 n o ~  I laMf lTM KOMnbOTepa  10 M 3a-  
TeM n o A B e p r a o T c f l  0 6 p a 6 0 ~ ~ e ,  anr0pMTt-I ~ o ~ o p o k  n O K a 3 a H  H a  pMC.8 .  

H ~ C M O T P R  H a  TO, UTO B P e a n b H O M  3KCnepMMeHTe  MCnOJ lb30BanCf l  

TOnbKO OAMH A ~ ~ ? C T B Y O ~ Q M ~ ~  KaHaJl ,  Mbl CMOrnM M3MePMTb @OTOCMrHanbl  

K a K  B n e e o M ,  T a K  M B n p a B o M  nneue MOM. C 3 ~ 0 h  u e n b a  06a M e -  

300 i l TMqeCKMX M306paMeHMf l  nepeHOCMnMCb H a  OAHO M TO M e  @OTO- 

1 conporusnetiwe c pa6oreR o 6 n a c ~ b a  p a ~ ~ e p o ~  6x12 MM. B n e p B o M  

OnblTe n e B 0 e  nneu0 MOM 3aKpb lBanOCb  ~ c e p ~ o k  6 y ~ a r o l i  M p e r M C T p M P 0 -  

( s a n c R  @ o r o c M r u a n ,  K O T O ~ ~ I R  @ o p ~ H p y e r c f i  e n p a s o M  nneue M@M. 3a-  
TeM M3MepeHMf l  npOBOAMJlMCb B T e X  M e  nOJlOMeHMflX K a p e T K M  MOM 
/+0 ,5  MKM/, K a K  M B n e p B O M  Onb lTe,  HO C nepeKpb lTb lM npaBb lM nne- 
c l o ~  MOM. 

Ha p M c . 1 2  npMBeAeHbl  p e 3 y J l b T a T b l  ~ 3 M e p e H M k  CJleAOB UaCTMu Bbl- 

C O K O ~  MOHM3aQMM n p M  UJMpMH@ 0 ~ 8 e t Q a e M 0 h  o 6 n a c ~ ~  OKOnO 58 MKM: 

a /  A e a  MCXOAH~IX c M r H a n a  @ o T o T o K a ,  6/ A B a  n p o A M @ @ e p e H u u p o e a H -  

H ~ I X  C M r H a n a ,  B /  p e 3 y n b ~ a ~ b 1  nepeMHoHteHuA ~ e y x  curtianoe, n p M -  

seAeHHb1x B /6/, OT neeoro M npaeoro nneu MOM. Ha p ~ c . 1 3  n o K a -  

3 a ~ b 1  a H a n o r M u H u e  A a H H u e  AnR  c n e A o e  npOTOHOB c a ~ e p r u e k  650 MaB 
n p M  wnpMHe  o c ~ e t Q a e ~ o f i  o6nac~u  o K o n o  58 MKM, a H a  p ~ c . 1 4  - 
n p M  wMpnHe o c e e t Q a e ~ o R  o 6 n a c ~ ~  o K o n o  18 MKM. 





6. OIMAAEMblE XAPAKTEPMCTMKM 
6b lCTPOAEUCTBY lO~ErO  MOM 

E c n u  u a r  n e p e M e t q e H u f l  K a p e T K u  MOM p a e e ~  2 MKM, a T a K T o a a R  
qaCTOTa A u n  paBHa 4 0  K ~ U ,  TO C K O P O C T ~  ABMMeHUR KapeTKu MOM 
p a e H a  8 0  MM/C. T a K  K a K  A n u H a  nonR B P ~ H M H  MOM p a e H a  - -1  MM, 

TO CKOPOCTb 0 6 p a 6 0 ~ ~ n  B 6 b l ~ ~ p 0 ~ e f i ~ T ~ y ~ ) t q e M  MOM C OAHMM OOTO- 
npueMHuKoM B KamAoM nneqe MOM p a e H a  8 0  M M ~ / C ,  unu 
2 , 9 . 1 0 3  t.t2/qac. 3 ~ o  B 7 , 2 . 1 0 4 : 1  pa3 6uc~pee ,  qeM npu PYUHOM 

n o w c ~ e / ~ ?  u n w  B 6 4 0  : 1 6blcrpee, r e M  B MOM c n 3 ~ - ~ a r p w q e A / ~ / .  
E c n u  BBeCTM 1 A  ~ ~ C - J ~ U H ~ ~ K U  C H e 6 0 n b w ~ ~  r M C n O M  3AeMeHTOB, 

HanpuMep 2 5 0 ,  u ecnu u c n o n b a o e a ~ b  A e a  p a 6 o u u x  M a c c u e a  c qucnoM 
3neMeHTOB OKOnO 5 0  OT K a X A O r O  nneqa MOM, TO npU T ~ K T O B O ~ ~  q a -  
CTOTe 1 A  n 3 C - n ~ H e f i K ~  B 1 M r 4  BpeMR CqMTbIBaHMR COCTaBMT 
2 , 5 . 1 0 ' 4  C. B 3 ~ 0 f i  a n b T e p ~ a T ~ B ~ 0 f i  KOHCTpYK4MM MOM ~ ~ I C T P O A ~ ~ ~ C T -  

~ u e  p a e ~ o  8 M M ~ / C ,  2 9 0  ct.t2/q.  TO B 7 , 2 . 1 0 3 : 1  G u c ~ p e e ,  q e M  

A n n  p y u ~  r o  n o u c ~ a ~ ' ?  wnw B 64: 1 p a 3  6ucrpee , q e M  B MOM c n 3 C -  
MaTpH~efiq4/. CJleAye~ OMblAaTb, q T 0  OTHOUeHUe CUrHana K W y M y  

B aJlbTepHaTkIBH0fi KOHCTPYKUMM MOM C 1 1  n 3 C - J l ~ H e f i K o f i  6 y g e ~  
B 3 0 : l  p a 3  6 o n b w e ,  q e M  B MOM C OflHOKaHanbHblM @ O T O ~ P M ~ M H M K O M ,  
K O T O P ~ I ~  6b1n nonpo6~o n p o a ~ a n u 3 M p o e a ~  B A ~ H H O ~  p a 6 o ~ e .  
16 

J l e ~ o e  nneso 

( Jleeoe nneso 

PHC.  13. P e 3 y n b ~ a ~ b l  perHCTpaI@iH B m y M a x  C n e a O B  IXpOTOHOB 

c saeprwek 6 5 0  MsB npw m H p w H e  o c a e r q e a a o f i  06nac~w 58 MKM: 

a - H C X O a H b l e  C H r H a l B l  @ T O T O K ~  B JleBOM H n p a B O M  nnesax 
MOM, 6 - n p o a w 4 4 e p e H w p o ~ a H H b l e  C H ~ H W ,  B - npowssene- 
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