
C I I f i U P C K U B  M A T E M A T N Y E C K U A  XYPHAJI 

0 HEYOTOPblX HOBbIX IlOfiXOAAX K BblYZlCJlUTEJlbHbIM 
METBAAM Z1 OEPAEOTKE HAEJIlOJI,EHHU *. 

k i ~ e s r u ~ l e  MeCTO CABHrH B P a 3 B B T H H  M a T e M a T U K R  11 BbIrIMCJIMTeJIbHbIi' 

C p e A C T B  A O J I X H b I  H M e T b  CJIeACTBHeM K O p e H H b I e  M3MeHeHHR B TeXHHKe ,  a 
B O 3 M O X H O  H T e O P H H  rIHCJleHHhlX MeTOAOB U 0 6 p a 6 0 ~ ~ 1 1  H ~ ~ J I I O A ~ H U ~ ~ .  B TOG 
HnkI  HHOG @ O P M ~  O T A e J I b H b I e  B b I C K a 3 b I B a e M b I e  N H X e  c o o 6 p a ~ e ~ ~ ~  B C T p e r I a -  

n H c b  B n m e p a T y p e ,  HO H e  pa3pa6a~b1sanscb C u c T e M a T H r I e c K u .  B r I a c T H o c T u ,  

MbI  C r I H T a e M ,  9 T O  C y u e C T B e H H O e  3 H a q e H H e  H M e m T  CJteAylOUJHe MOMeHTbI:  

1. 6 b J I b ~ a ~  OTBeTCTBeHHOCTb 3a p e 3 y J I b T a T b I  P a C s e T O B ,  H a  1KOTOPbIX 

c e i i q a c  H e p e n K O  ~ ~ ~ H P Y I O T C F I  peruesm, K a c a m w H e c n  C ~ O X H ~ I X  A o p o r o c T o n -  

UJ.IlX O ~ % ~ K T O B  C O B P ~ M ~ H H O ~ ~  (PH~EIKII  H TeXHHKH, HaJINZrHe 60 j1b~lk i~  H e  H a -  

6 n m ~ a e ~ b 1 x  3 T a n O B  n p U  MarUHHHbIX BbIrIHCJIeHURX n 0 B b I V I a K ) T  T P ~ ~ O B ~ H M R  

K I i a f l e X H O C T H  OKOHrIaTeJIbHbIX H I IPOMeXYTOrIHbIX  f l aHHhIX,  I I O J I y g a e M b I X  B 

npOL(eCCe I I p U M e H e H H R  ZrHCneHHbIX MeTOAOB U n p H  o 6 p a 6 0 ~ ~ e  A a H H b I X  H a -  

6n1one~ufi.  TO 0 6 y c n a s n ~ s a e ~  C H C T ~ M ~ T H ~ I ~ C K ~ ? ~  I I e p e X O A  OT I iOCTpOeHUR 

R ~ H ~ J I H X ~ H H ~ I X  3 ~ a r I e ~ H f i  H I p e 3 y J I b T a T O B ,  iK I lOJ Iy r I eHHm TOrIHbIX ABYXCTO- 

POHHHX TPaHMLT, HCKOMMX Be.?HqHH HJIH, eCJIH r O B O P H T b  0 HeqMCJIOBblX 

BeJIHrIHHaX,  06nac~efi PaCnOJIOXeHUls r  HCKOMbIX H H ~ ~ J I I O A ~ ~ M ~ I X  BeJIHrIMH; 

BHaZre  r O B O P R  B 0 3 H H K a e T  3 a A a r I a  B 0 3 M O X H O  Gonee T O g H O r O  OIIMCaHHR 

p a C I I O J l O X e H H R  3 T H X  BeJIHrIHH B COOTBeTCTByIOwHX I I P O C T P a H C T B a X  HX 3 H a -  

q e ~ k l f i .  M n e H  T e o p H f i  I I O J I y ~ n O p S l A O r I e H H b I X  rI 'pOCTpaHCTB U 0 n e p a L Z U G  'B HHX, 

a T a K X e  HeKOTOpbIX  Ap)T'HX ~ ~ C T P ~ K T H ~ I X  CHCTeM O ~ % ~ K T O B  A a n T  O n p e S e -  

neaaym . r e o p e T s r ; e c K y m  6a3y A n n  p e a n u s a s ~ ~  BTOG T O ~ I K H  S P ~ H U Z T .  

2. B K a s e c T s e  o c H o B H o r o  a n n a p a T a  B r I M c n e H H b r x  a n r o p u @ ~ a x ,  nocne 
C B e A e H H R  3 a A a Z r U  K K O H ~ ~ I H O - M ~ P H O ~ ~ ,  A 0  CMX n O p  CJ IyXMJIH CkiCTeMbI JIII- 

aeA~brx ( a ~ o r n a  H ~ ~ e n w ~ e H ~ b r x )  anre6pauseceax y p a ~ ~ e ~ ~ i i  u aaanwra- 
s e c ~ ~ i i  a n n a p a T  n ~ ~ e f i ~ o i i  anre6pb1 B q e n o M .  L l I k r p o ~ o  u cnons so~a .n~c r ,  
r a exe  H T e p a T H a H M e  npoueccbr , x a p a K T e p a  P ~ ~ H O C T H ~ I X  y p a ~ ~ e x ~ f i .  Pasnu- 
TblG B CBR3M C ~ K O H O M H Z ~ ~ C K O A  n p 0 6 n e ~ a ~ u ~ o f i  H O B ~ I ~ ~  M ~ T ~ M ~ T M Z ~ ~ C K H H  

a n n a p a T  ( n a ~ e f i ~ o e ,  ~ e n u ~ e f i ~ o e  H A H H a M H s e c K o e  n p o r p a ~ ~ ~ p o s a ~ ~ e )  
D$?naeT B 0 3 M O X H b I M  CNCTeMaTHr IeCKOe  IACI IOJ Ib30BaHHe  B ZrHCZIeHHbIX MeTO- 

a a X ,  C H e  ?de~blIIefi I ~ @ @ ~ K T U B H O C T ~ H ) ,  CMCTeM J I N H ~ ~ H ~ I X  H e P a B e H C T B  B HO- 

W X  T H n O B  H T e p a T N B H b I X  I IpOqeCCOB.   TOT a n n a p a T ,  B r4aCTHOCTA, C y W e C T -  

6 e H  I I P H  Pe I I I eHMM I I o c T ~ B J I ~ H H o ~ ?  BbII I Ie  3 a A a r I H  0 I IOCTPOeHHH ~ B y C T O p O H H I I X  

a g ~ 6 n ~ x e ~ ~ f i  u x a p a K T e p H c r m H  o b n a c ~ u  p a c n o n o x e H H n  peme~ui i .  B Zra- 

* P a 6 o ~ a  I l F P A C T a B J I S l e T  HeCKOJIbKO JI.OIICJIH~HIH~I~ T e K C T  &OKJIaAOB, n P O ' l l l T a H H b I X  8 M a e  

rona B ~ ~ I H M H ~ ~ ~ A C K O M  H H O B O C H ~ E ~ ~ C K O M  Y H H B e p c M T e T a X  pi 6 MOCKOBCKOM M a T e M a -  

' P Y ~ ~ C K O ~ ~ T  0 6 ~ e c r ~ e .  



CTHOCTH, OH A a e T  B 0 3 M O X H O C T b  ~ @ @ ~ K T I I B H O ~ O  O I I e P H P O B E i H H R  C M H O r O r p a E l -  

H b I M U  O ~ J I ~ C T R M U  B KOHeZIHOMePIIbIX I I p O C T p a H C T B a X ,  OIIUCbIBaIOLUHMM X a -  

P a K T e p H b I e  0 6 n a c ~ a  p a C I I O J I 0 X e H H R  O ~ % ~ K T O B  B e K T O p H O r O  TMIIa .  

3. C I . I C T ~ M ~ T N ~ ~ C K O ~  H C I I O J I b 3 O B a H U e  B s U C J I e H H b I X  M e T O A a X ,  I I p H  H a X O X -  

A e H M H  O I I p e A e J I R e M b I X  B e J I H s H H ,  H B 0 6 p a 6 0 ~ ~ e  ~ a 6 . r 1 I O n e ~ H i i ,  B 0 3 M O X H O  non- 
H O ~  ( K o J I H ~ ~ c T B ~ H H O ~ ~  H K ~ ~ ~ c T B ~ H H o ~ ~ ) ,  a H H O r A a  H ~ 3 6 b 1 ~ 0 9 ~ 0 f i  H H @ O P M ~ -  

q H H  0 A a H H O M  06aeme, M O X e T  C Y ~ ~ C T B ~ H H ~  C I I O C O ~ C T B O B ~ ~ T ~  YTOZIHeHHlO 

r I ) a H H I I  p a C I I O J I O X e H M R  0 6 ' b e K ~ a  U er0 K O J I H s e C T B e H H b I X  X a p a K T e p M C T H K .  

B pnne c n y s a e B  o r p a H H s e H H o e ,  H e n o n H o e  ~ c n o n b s o ~ a ~ ~ e  ~ l ~ e l o r u e f i c ~  H ~ I *  

@ @ p M a W i k i  B b I 3 b I B a J l O C b  C T p e M J I e H M e h I  C O K P a T M T b  H Y I I P O C T H T b  P a C r I e T b I  H 

0 6 p a 6 0 ~ ~ y  A a H H b I X ,  a T a K X e  H e A O C T a T K H  M C I I O J I b 3 y e M O r O  &JIR 3 T H X  ueneti 
T P ~ A H U H O H H O ~ O  M a T e h f a T H s e c K o r o  a n n a p a T a ,  co3nas~11eroc~ B npyroe 
B p e M R ,  B A P Y r H X  yCJIOBHRX H T ~ ~ ~ O B ~ H H R X ,  AJIR n p y r k i x  0 6 a e e ~ o ~ .  M ~ e m -  
I ~ H ~ ~ c R  H O B ~ I ~  M ~ T ~ M ~ T H ~ I ~ C K H ~ ~  a I I I I a p a T ,  a T a K X e  M a n a x  T p y n O e M K O C T b  

BbIzIUCJIHTeJIbHbIX p a 6 o ~  TIpM K C I I O J I b 3 O B a H U H  3 J I e K T P O H H b I X  M a U I H H  IIO C p a B -  

H e H H K ,  CO C ~ O P O M  U H @ O P M ~ U M H ,  I IPOM3BOACTBOM I I ~ ~ J I I O A ~ H H ~ ~  H CTaTBCTM- 

s e C K M X  B ~ I ~ O P O K ,  A e J I a I O T  O C ~ ~ ~ C T B H M O ~ ~  U o I I ~ ~ B A ~ H H o ~ ~  r O p a 3 A O  6onee 
T U a T e J I b H y I O  M IIOJIHYH) 0 6 p a 6 o ~ e y  H H @ o ~ M ~ ~ H H ,  I I 0 3 B O J I R R  M e H b I I I e  CzII4TaTb- 

CR C O ~ % ~ M O M  B ~ I ~ H c J I U T ~ J I ~ H O ~ ~  pa60~b1.  
B zIaCTHOCTU, B P R A e  C J I y s a e B  C y U e C T B e H H O e  H G I I O J I b 3 O B a H U e  B 9MCJIeI I -  

HbIX a . J I r o p H @ ~ a x  M O X e T  ~ a f i ~ l l  IIOJIJ'zIeHHaZI T e O p e T H r I e C K H M  n y T e M  HH@OP- 

M a u m  o pacnonoxeaun H C B O ~ ~ C T B ~ X  p e u I e H m  ( r p a ~ ~ l q b ~  c a M o r o  perueawi 
Fi er0 I I p O H 3 B O A H b I X  H T .  II .) .  B p e 3 y J I b T a T e ,  K a K  3 T O  YXe H e  pa3 HMe.?O 

M e C T O  B IIPOLUJIOM, B 9 a C T H O C T H ,  B C B R 3 U  C I I p H M C H e H U e M  @ Y H K ~ I I O H ~ J I ~ H O I ' O  

a H a J I M 3 a  B T e O P H M  IIPEI~JII.IX€!MH~IX MeTOAOB,  AJIR 9MCJIeHHbIX MerO,!I.OB I I p H 3 6 -  

P e T a e T  3 H Z I s e H H e  p R n  T e O p e T H s e C K H X  p e 3 y J I b T a T O B  T e O p M U  @ Y H K ~ M ~ ~ ,  @YHK- 

~ U O H a J I b H O I ' O  a H a J I H 3 a ,  T e O p H H  Y ~ ~ B H ~ H E I ~ ~  M ~ T ~ M ~ T H Z I ~ C K Q ~ ~  @ H ~ M K H .  npli 
31'OM H a  cefi pa3 OHH I I p O H H K a I O T  ewe 6onee my6oeo B s l l C J I e H H b l e  M e T O A b I ,  

H e  TOJIbKO B T e O P R H )  HX M C C J I e A O B a H H e  CXOAMMOCTH, OUeHKM, 0 6 ~ 1 l i i  K a 9 e C T -  

B ~ H H ~ I ~  a H a n M 3  MeTOAOB,  HO H B C a M Y I O  C T P Y K T Y P Y  q H C J l e H H b I X  ~ J I T O P H @ M O B .  

4. H a K o H e U  O ~ P ~ T M M  B H M M a H M e  ewe H a  HeCKOJIbKO BOIIPOCOB, CBR3a: l -  

HbIX C BJIHRHEleM M ~ I ~ I H H H o ~ ~  T e X H H K U  H a  p a 3 B H T H e  s H C J I e H H b I X  MeTOAOB.  

L L I K ~ o K o ~  M C I I O J I b 3 O B a H U e  C O B ~ ~ M ~ H H O ~ ~  B ~ I ~ U C J I H T ~ ~ ~ H O ~ ~  T e X H H K H  M 

OIIbIT P e L U e H H R  C ee I I O M O w b H )  O ~ % € ! M H ~ I X  BbIzIHCJIElTeJIbHbIX 3anas I I p H B e J I M  

K I I e p e O U e H K e  p a 3 J I H s H b l X  s M C J I e H H b I X  M e T O n O B .  H ~ K O T O P ~ I ~  H 3  HHX O K a -  

3 a J I M C b  C K O M I I P O M e T H P O B a H H b I M M  U O T B e P r H Y T b I M H  I I P H  3~0fi I I P O B e P K e  ( ~ e -  
y c ~ c f i s ~ ~ o c ~ b ,  n n o x a R  0 5 y c n o s n e ~ ~ o c ~ b ) .  I I p e n c ~ a s n c ~ e ~ c ~ ,  s ~ o  T a K o e  no- 
B e p M e  K <<BbIBOnaM>> M ~ U I U H H O ~ ~  TeXHMKM B A a H H O M  B O I I p O C e  RBJIReTCR H e -  

O C H O B a T e J I b H b I M ,  T. K. I I P H  3~0f i  M ~ L U H H H O ~  I I P O B e P K e  H e  y s T e H b 1  L [ o c T Y I I H ~ I ~  

. l e J I O B e K y  M IIOCTORHHO I ~ P H M ~ H R B L I I M ~ C R  I I p H  B b I ~ H C J I e H H R X  B P y s H Y I O  B 0 3 -  

M O X H O C T H  B H e C e H M R  pa3JIMzIHbIX M O A N @ M K ~ ~ W ~ ~  B @OPMY I I p M M e a e H U R  M e -  

TOAOB, UX YJIYqLUeHNR H KOHTPOJIR p e 3 y J I b T a T O B  B I I p O U e C C e  C s e T a ,  I I o ~ B o '  

JIRIOLIlMe Y C T P a H H T b  nono6~b1e H e A O C T a T K H .  M11azIe  TOBOPR,  H e  Y q T e H O ,  9 r 0  

C I I O M O W b I o  ~ a ~ J I e X a w e f i  M O ~ H @ U K ~ ~ H H  C O O T B e T C T B y I O ~ M X  M e T O A O B ,  OC= 

I I O B ~ H H O ~ ~ ,  B YaCTHOCTEI, H a  T e X  Xe, Y K a 3 a H H b I X  B b I U I e  H A e R X  M C p e A C T B a X ,  

I I e K O T O p b I e  M3 3 T H X  MeT0,QOB AOIIYCKaIOT p e a 6 k i n u ~ a u ~ 1 o  

M a r u l l ~ ~ o e  I I p O B e A e H H e  O ~ ' ~ ~ M H ~ I X  3 a A a s ,  C B R 3 a H H O e  C H ~ O ~ X O A I I M O -  

CTbK) C H C T e M a T H z I e C K O r O  B H e C e H A R  B b I r I H C n H T e J I b H b I X  I I o T P ~ U I H O C T ~ ~ ~ ,  A e n a e T  



~ O C T O R H H ~ I ~  HX Y q e T  I I p H  ~ b 1 6 o p e  MeTOflOB O p r a H M 3 a u M H  BbIrIACJIMTeJIbHOrO 

IIJIaI-Ia M B C a M O M  apOI&!cce ~ b 1 r I k i c J I e ~ H 6 ,  B a X H b I M  M COBePUIeHHO H ~ O ~ X O -  

AHMbIM 3 J I e M e H T O M  rIHCJIeHHOI'0 a H a J I H 3 a .  B rIaCTHOCTH, 3 T 0  H e J I a e T  rIaCT@ 

M a J l O I I p A e M J I e M b I M U  G H O ~ H ~  T p a n M 4 M O H H O  HCIIOJIb30BaBUIMeCR @OPMM 3 a I I H -  

CM M a T e M a T N ~ I e C K M X  ~ b 1 p a X e ~ H 6  H O C y u e C T B J I e H H R  n p e o 6 p a 3 0 ~ a ~ ~ 6 ,  7'. ?<. 

OHM B P R H e  C J I y r I a e B  O K a 3 b I B a M T C R  H e  ~ ~ ~ O ~ E I A H ~ I M M  ( C K ~ X ~ M  y I I p O W e H H e  

M E ! o ~ o ~ I J I ~ H ~ ) .  B TO Xe B p e M R  C a M H  C p e A C T B a  M ~ L U H H H O ~ ~  MaTeMaTt3KI . I  ki 

yXe p a 3 p a 6 0 ~ a ~ ~ b 1 e  I I p H e M b I  ee HCIIOJIb3OBaHMR AJIR OIIHCaHHR,  X p a H e H l i R  

H 0 6 p a 6 0 ~ ~ 1 1  M ~ T ~ M ~ T H ~ I ~ c K o ~  M H @ O P M ~ ~ I ? I I  ( M ~ U I H H H ~ I ~  ~ a ~ e h l a ~ H r I e ~ ~ i H &  

R3bIK,  H a I I P H M e P ,  CXeMbI,  BeJIHrIHHbI, CIIMCKM H I I p . ) ,  OTKPbIBa IOT B 0 3 M O X -  

HOCTb CWCTeMaTH4eCKOTO HCI lOJ Ib30BaHHR APYTHX, HeTPaAMUHOHHbIX @OPM 

3aIIHCM M a T e M a T H r I e C K H X  B ~ I P ~ X ~ H N ~ .  

Bce C K a 3 a H H O e  I IpMBOnMT K BbIBOAy 0 U ~ J I ~ C O O ~ ~ ~ ~ H O C T H  p e B A 3 H k i  ~ c e 6  
n a ~ ~ 0 6  0 6 n a c ~ u  C TOrIKM 3 P e H H R  B b I C K a 3 a H H b I X  O ~ ~ H X  YCTaHOBOK. 

T a ~ o 6  n e p e c M o T p  I I o ~ p e 6 y e ~  n p o s e n e H m  p R n a  a c c n e n o ~ a ~ a i 3  a npen- 
C T a B J I R e T  AeJ IO  6ynyuero. M ~ I  H e  CTaBHM 3 a A a r I e 6  B 3 ~ 0 6  C T a T b e  A a T b  A a X e  

GCHOBbI T ~ K O ~  ~ 0 3 0 6  TPOpHM, a XOTMM TOJIbKO H a  HeCKOJIbKHX I I P H M e P a X  

EpOI . I J I J I IoCTpApOBaTb  T e  B 0 3 M O X H O C T H ,  KOTOPbIe  A a I O T  3TI.I HOBbIe  IIOAXOHbI. 

npI.I!30nHMb1e H M X C  K O H K p e T H b I e  I I p H M e p b I ,  H J I J I I O C T p H p y I O u H e  3TM 06- 
U H e  I IOJIOXeHMR, B3Rl 'bI  IIO I I p e H M y u e C T B y  M 3  ~ J I U ~ K E I X  M H e  06nac~eii  rIHC- 

J I eHHOrO a H a J I H 3 a  H a  OCHOBaHHH, r J l a B H b I M  o 6 p a 3 0 ~ ,  OI Ib ITa ,  I l aKO~I I J I eHHOrO 

B I I p a K T H K e  I I p H M e H e H H R  rIHCJIeHHbIX MeTOAOB B ~ ~ ~ H M H T P ~ A C K O M  O T ~ ~ ~ J I ~ H B U  

M ~ T ~ M ~ T M ~ I ~ c K o ~ o  kIHCTHTYTa A1ianf2~PiI . I  H a y K  CCCP. 

1 
- - -  Ero OTKJIOHeHUe OT HYJIR p a B H O  - - 10-l~. 
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n p A  BbIzIHCJIeHMM er0 3HarIeHMR MbI ~ Y A ~ M  H M e T b  C J I a r a e M b I e  I IOpRAKa  1. 
E c n ~  MbI IIPOM3BOAMM BbIrIkiCJIeHMR C HeCRTbIO 3 H a K a M 3 ,  T O  B IIOJIYrIeHHOM 

p e 3 y J I b T a T e  A O J I X H O  6 b 1 n o  6b1 I IpOI IaCTb  15 3HaKOB,  HO @ ~ K T H ~ I ~ C K I I  3HaKM C 

ll-ro IIO 15-6 A O J I X 3 b I  OCTaTbCR, T O  e C T b  I I e p B b I e  I IRTb 4 A @ p  B p e 3 y J I b T a T e  

BCe  H e B e p H b I e .  O L L I H ~ K ~  IIpMMepHO B lo5 I I ~ ~ B O C X O A H T  p e 3 y J I b ~ a ~ !  I < O H ~ ~ H O , ,  

IIOJIMHOM Y e 6 b 1 m e ~ a  M O X H O  COCrIMTaTb AOCTaTOqHO TOqHO MHMM I IyTeM ( ~ a n p M ~ e p ,  

1 
IIO @ o p ~ y J I e  Tn (x) = ;;-T COS n arc COS x). T a x ~ e  BO3MOXHOCTH MMeMTCR kf 

AJIR A p y r l l X  CIIeUHaJIbHbIX IIOJIAHOMOB. OAH~KO,  eCJIH A a H  I I P o M ~ B o J I ~ H ~ I ~ ,  

M a n o  OTKJIOHRMUA~CR OT HyJ IR  IIOJIMHOM B ~ I C O K O ~  CTeIIeHH, T O  BbIrIMCJIeHHe er0 
3Ha r I eHHR IIPeACTaBJIReTCR 6 e 3 ~ a ~ e ~ ~ b 1 ~ .  E c n ~  I I p H  3TOM K O ~ @ @ E I ~ M ~ H T ~ I  113- 

BeCTHbI  C 10-10 3 H a q a W H M M  U B @ ~ ~ M L I ,  TO 3 T 0  HeTPYAHO AOKa3aTb .  H ~ ~ C T B H -  
TeJIbHO,  B 3TOM C J I y r i a e  B I IpOCTpaHCTBe  K O ~ @ @ U U M ~ H T O B  MbI MMeeM H e  

TOrIKy, a n f l - ~ e p ~ b ~ f i  ~ y 6  C p a 3 M e p a M H  lo-'', I I03TOMy 3Har I eHMe IIOJIMHOMa 

B T O q K e ,  I I peACTaBJ IRIomee  J I l l ~ e f i ~ y I o  @ O ~ M Y  OT K O ~ @ @ H ~ M ~ H T O B ,  @ ~ K T H ~ I ~ C K H  

6 y ~ e r  MeHRTbCR B I I p e A e J I a X  I IOpRAKa  lo-'' M CJIeAOBaTeJIbHO,  ~ ~ ~ ~ c T B M T ~ J I ~  

H b I e  3 H a r I a U H e  411@pb1 MHOrOrIJIeHa IIOJJYqMTb H e B 0 3 M O X H O .  



OAH~KO n O J I O X e H H e  MeHReTCR,  e C n H  H a M  U3BeCTHa  AOIIOJIHHTeJIbHaR HH- 

@ O P M ~ ~ M R  0 A a H H O Y  MHOrOsJ IeHe .  C K ~ X ~ M ,  T O  s T 0  OH OTKJIOHReTCR OT H y J I B  

H e  Gonee, s e M  H a  3-10-15, ~ ~ O H ~ B O A H ~ R  ero H n H  ~ e o n p e ~ e n e ~ ~ b ~ f i  H H T e r -  

pan H e  IIpeBOCXOART TaKHX-TO r P a H H 4  H T. II. T o r A a  yXe A a n e K O  H e  BCRKaR 

T O q K a  B YIIOMRHYTOM ~ y 6 e  IIPOCTPaHCTBa K O ~ @ @ H U N ~ H T O B  O n p e A e n H T  lIOnHHOM, 

K O T O P ~ I ~ ~  YAOBJIeTBOpzIeT YKa3aHHbIM YCJIOBHRM. 0 6 n a c ~ b  B n p 0 C T p a H C T B e  

K O ~ @ @ M ~ H ~ H T O B  C y X a e T C R ,  l l p e B p a ~ a e T C R  H 3  K y 6 a  B T O H K H ~ ~  MHOrOrPaHHHK,  

B CBR3H C r IeM 3HarIHTeJIbHO CYXakOTCR r P a H H B L I  J l H H e f i H ~ f i  @ O P M ~ I ,  O n p e A e -  

J I R I O q e f i  3 H a s e H H e  IIOJIUHOMa, H O H 0  M O X e T  6b1~b O n p e A e J I e H O  3HarIHTeJIbHO 

T o w e e .  A ~ a n ~ ~ k ~ s e c ~ a  sanasa o n p e n e n e H m  rpaaas 3~0fi @ O P M ~ I  n p H B o A H T  K 

HaXOXAeHHKJ  MaKCHMyMa H MHHllMYMa J l H H e k H ~ f i  Q O P M ~ I  ' 

L (a) = 2 aixi 

rAe at, U i  - r p a H H q b I  K O ~ @ @ H U M ~ H T O B ,  C - T P a H H 4 a  IIOJIEIHOMa, Xi ( j  = 1, . . . , - 
. . ., m)- c e T K a  T o q e K ,  B K O T O P ~ I X  ~ ~ I I H C ~ H ~ I  O r p a H w e H m .  3 a ~ a s a  H a x o x A e -  

HHR MaKCHMyMa HJIH MElHMMYMa J ~ A H ~ ~ H o ~  ( ~ ~ O P M ~ I  I l p H  JIFiHefiHblX O r p a H H s e -  

HHRX e c T b  s a ~ a ~ a  n ~ ~ e i i ~ o r o  n p o r p a M M H p o s a H m ,  Ann p e r r r e H m  KOTOPOB 
HMeeTCR P R A  ~ @ @ ~ K T U B H L I X  MeTOAOB. 

r I p H ~ e p .  

31 n 
- T5 (x) = - (5x - 20x3 + 16x5), . 
3 3 

P5 (x) = a,x + a3x3 f a5x5, 

0,327 ,< a, ,( 0,328 



r p a H M q  @ Y H K ~ H M  B 3 a ~ a ~ ~ o f i  C e T K e  TOYeK Pa3bICKHBaIoTCR 3HaYeHHR @YHKUIIII 

B H ~ K O T O P O ~ ~  6onee ~ Y C T O ~ ~  C e T K e  n p M  HeKOTOPbIX T P ~ ~ O B ~ H H R X  rJIaAK0CTI.I 

( r p a ~ N ~ b 1  AJIR Lx, 11-X, 111-x pa3~0c~efi) .  
npll HaXOXAeHMM r p a H l l I I  M C K O M O ~  @YHKUMN B 6onee ryc~ofi C e T K e  H a M  

BHOBb nPl lXOAHTCR P e U I a T b  3 a A a q y  J IMHef iHof0  npOrpaMMMpOBaHMR.  

3. n p ~  p e u e H m  cMcTeM n a a e f i ~ b ~ x  anre6pawsec~ux y p a ~ ~ e ~ ~ f i  ~aki6onee 
LIaCTO nPMMeHRlOTCB T e  NJIM N H b I e  Pa3HOBMAHOCTM MeTOAa  MCKJIlOYeHMR 

raycca, n p M  3TOM TOYHOCTb I IOJ IyqaeMbIX peLIIe~~fi C y U e C T B e H H O  3aBMCMT H e  

TOJIbKO OT C T e n e H H  O ~ Y W O B J I ~ H H O C T M  CHCTeMbI, HO I4 OT n O p R A K a ,  B KOTOPOM 

BeAeTCR MCKJllOqeHMe. C HaLIIefi TOYKM 3PeHMFI 60~1ee ~ @ + ~ K T I I B H ~ I M  I IpeACTaB-  

JIReTCR ~pyr0 f i  n O p R A O K  B ~ I ~ M c J I ~ H M ~ ~ .  ~ o J I ~ W H H ~ I ~  B I IpOUeCCe MCKJIIoYeHMR 

Y p a B H e H H R  C YYeTOM EHOCNMbIX n p M  3TOM I l ~ r p e U I H o c ~ e f i  B ~ I ~ H c J I ~ H H ~  AOJIXHbI  

3anMCbIBaTbCR B BMAe H e P a B e H C T B a  &JIR JIMHefiHbIx @OPM OT BePXHMX M HMX-  

HHX r P a H A 4  HeH3BeCTHbIX. ~ O ~ T O M Y  B p e 3 y J I b T a T e  C Y e T a  A O J I X H b I  I IOJIyYaTbCR 

C T p O r O  YCTaHaBJIPiBaeMbIe  I'paHHLlbI AJIX HeM3BeCTHbIX. E c n ~  IIOJIy4afOTCR rpa- 
HMQbI yAOBJIeTBOpMTeJIbHbIe ,  T q  I IpOUeCC PeII IeHMR M O X H O  CqMTaTb 3aKOHYeH-  

HbIM. E c n ~  OHM H e  YAOBJIeTBOPMTeJIbHbI, TO M O X H O  n b I T a T b C R  CTPOMTb 6onee 
TOYHbIe  OUeHKM 3a CYeT M3MeHeHBR n O p R A K a  0 n e p a ~ M f i .  

P ~ C C M O T ~ ~ H M R  eCTeCTBeHH0 BeCTM B IIOJIYYnOPRAOYeHHOM n p O C T p a H C T B e .  

B J(aJIbHefiKIeM, K a K  IIpaBMJIO, MMeeTCR B BkIAY, rITO X - J I M H ~ ~ H o ~  I I O J I y y n O p R -  

A O q e H H O e  n p O C T p a H C T B 0  MJIM MHOXeCTBO. B e n ~ l ~ k i ~ a  X 3 a A a H a  I I ~ M ~ J I M x ~ H H o ,  €!CAM 

y K a 3 a H b I  H e K O T O p b I e  M H O X e C T B a  ee BepXHHX M HMXHMX r P a H M U ,  X -< X -< - 
no& FX N x ~ Y A ~ M  IIOHHMaTL K a K  OTAeJIbHbIX ~ ~ ~ A c T ~ B M T ~ J I ~ "  

+ 
M 3TMX MHO- 

X e C T B  T P a H H U ,  T a K  N CaMM 3TM MHOXeCTBa .  ~ Y A ~ M  0603~aqa~b  MX T a K X e  

.X = A (x), X = R(x), IIOA A (x) 6 y ~ e M  p a 3 y M e T b  nm6y1o M3 3THX T p a H M u ,  - 7 

HO OAHY M TY Xe B n p e A e J I a X  OAHOrO COOTHOLlleHMR. OTM~TEIM H e K O T O p b I e  

OYeBMAHbIe C B O ~ ~ C T B ~  3TMX r p a H M U  

A - (- x) =; - K (x), A (-- x) = - - A (x). (1) 

Tor&+,  OYeBMAHO, la2 = 1,  I'Ae I - T O X A ~ C T B ~ H H ~ I ~ ~  O n e p a T O p .  n o J I b 3 y R ~ b  3THM 

0 6 0 3 ~ a q e ~ H e ~ ,  I I p e A b I A y U e e  COOTHOUIeHMe M O X H O  3 a n M C a T b  B BMAe 

A (- x) = - aA (x), 
rAe A = A, A. - 

(x, i- x,) = (XI) + A ( ~ 2 ) .  

rAe c = const, a sign c = {i: ,c 2 :. 



~ Y C T ~  AJIR 3JIeMeHTOB ~ ~ O C T ~ ~ H C T B  X1 H Xz OIIpeAeJ IeHO n p O U 3 B e A e H H e  

X3 =- XI-X2, npHHaAJIe>t<aIII,ee HeKOTOPOMY IIOJIYYIIOPRAOZIeHHOMY HPOCTPaHCTBY 

X3, T a K  rITO B b I n O J H e H b I  0 6 b 1 ~ 1 l b 1 e  C B O ~ C T B ~  npOH3BeAeHHR.  T o r ~ a  &?R rpa- 
HMU IIPOH3BeAeHMR MMeeM CJIeAYIOIQYIO (POPMYJIY: 

- 
A ( A x )  = Ax + 1 A \ A ( a ) ,  



i =  1, ..., m, 

* 3 a ~ a s a  ~osriutina B CBRBM c C O O ~ L ~ ~ X U ~ M  no J I M H ~ ~ ~ H o M ~  nporpaMMupoBanwm, K O T O P ~  

amop Aenan no npeAnoyeHmo 3.3. QOTH~AU B MHCTUTYT~ reoJlornu u ~ ~ O @ M ~ M K U  C U ~ H ~ K O T ; O  
OT&~JI~HNR A K ~ A ~ M B N  H3yK CCCP B MapTe 1962 r. 

1. 3 a ~ - a q a  o 6 p a 6 o ~ ~ a  H a 6 n l o A e H l l f i .  O6b1s~o n o n y s e H H y m  B p a  
3ynb~a.re a 3 ~ e p e ~ a f i  I ? ~ ~ ~ I T O ~ I H Y H ~  CHCTeMY y p a B H e H H f i  0 6 p a 6 a ~ b r ~ a m ~  no ~ e .  
TOAy HaHMeHbLUllX KBaAPaTOB raycca. ~ P H  3 T o M y n p O H C X O ~ ~ T a 3 ~ a ~ ~ ~ e f i b ~ a g  

I IOTepR ~ H @ o p h l a ~ k I H .  ~ O - B E I A I I M O ~ ~ Y ,  B 

H a c T o n a e e  spem 6onee uenecoo6pa3~a 
0 / - - - -  

A p y r a R  TeXHHKa.  Y P ~ B H ~ H ~ I R ,  CBRSbI- / / /  

BaH)LU.EIe HCKOMbIe BeJIHqHHbI, BbInkICaTb / / 
/ 

c y s e T o M  norperu~oc~eii B & @ o p ~ e  H e -  
,;/ / / 

PaBeHCTB 
0 

--/ - - -- 
n 

l i - 6 <  ,< C C , ~ X ~  < l i t  6, XI xo . . 
k-1 

i = l ,  ...., tn, 
* 

" mj 
A Pa3bICKEIBaTb B O S M O X H b I e  r P a H H 4 b I  &JIH 

xk M ~ T O A ~ M B  naaeii~oro n p o r p a ~ ~ a p o -  g 
a 

BaHHR. 

I, v 

/-$ 

\ \  

\ \ 
','\ 
'2, 

\ - 
\ - -:-- - 4: 

t . . d ~ . e  
0 

w 

I?  
2 . 0 6 p a ~ ~ a ~  3 a a a s a  ~ e o p a a  Y e p ~ .  I 

n o T e H H a n a *. no H ~ M ~ ~ ~ H H ~ I M  

3HaVeHHFIM rpaBk iTa4HOHHOT0 ,  MarHI ITHOrO UJIM HHOrO I IOTeHUHaAa  B p R A e  T&& 

( p a c c ~ a ~ p u ~ a e ~  Ana n p o c T O T b I  nnoc~aii  cnysaii) HYXHO H a T b  sa~nmqe~we Q 

PYAHOM T e n e ,  H a p y r u a m u e M  none. 
~ Y C T ~  m, - COCpeHOTOqeHHaR HeH3BqCTHaR MaCCa B T O q K e  



PCHO, rITO CaMN MaCCbI mj Onpe,L(eJIMTb HeBO3MOXHO. O ~ H ~ K O  HeKOTOpbIe  

I $ ~ H K u U O H ~ J I ~ I  OT HHX 0npeAeJ IRK)TCR AOBOJIbHO YAOBJleTBOPUTeJIbHO AJIR 

T e X  C J l y s a e B ,  K O r A a  TOYHbIMM 3HarIeHHRMI.I V i  OHH OnpeAeJIRIOTCH OAH03HarIHO. 

B A p y r k I X  CJly . IaRX H ~ O ~ X O A E I M O  BBeCTU~OIIOJIHHTeJIbHbIe OI 'paHMlIHTenbHbIe  rH-  

n o ~ e s b ~  H a  p a c n p e A e n e H M e  M a c c ,  0 6 e c n e s ~ ~ a m q ~ e  T a K y m  O A H O ~ H ~ ~ H O C T ~ .  Ta- 
KHM o6pa30~,  OTKPbIBaeTCR B 0 3 M O X H O C T b  IlPUMeHeHMR n p H  PeLIIeHUU 3 T O r 0  

rnax Inj = 1,02, min 2 mj = 0,98; 

1. M ~ T O A ~ I ,  I T P M B O ~ R I I I M ~  K n n o x o  0 6 y c n o ~ n  ~ H H ~ I M  n i i -  
H e  fi H bI  M C U C T e M a M. U e J I b l f i  P R f l  WiCJ l eHHbIX MeTOAOB - M e T O n b I  P M T U ~  
U r a J I e p K M H a ,  IlpMBC?AeHMR K O ~ ~ I K H O B ~ H H ~ I M  f i U @ @ e ~ e ~ ~ U a J I b ~ b l ~  Y p a B -  

H e H U R M ,  M e T O A  K o J I J I o K ~ Q U ~ ~ ,  H a k 1 ~ ~ 0 p e f i L U e r 0  C n y C K a  B e C b M a  ~ @ @ ~ K T I I B H ~ I X  

I IpM H a X O X A e H M U  n e p B b I X  n p u 6 ~ 1 u ~ e ~ a 8 ,  OKa3bIBaH)TCR M a n o  ~ $ @ ~ K T M B H ~ I M M  

n p H  H a X O X A e H U H  npki6na~e~1.rfi 6onee BbICOKOrO l l O p R A K a .  n p U  3TOM,  B 

C J I y s a e  M a A K O C T U  3 a A a s P i  T e O p e T M s e C K U  Y C T a H a B n H B a e T C R  H a J I k i 9 U e  ~ ~ I C T -  

p @ f i  CXOAHMOCTN K PeUIeHkIH), U CJ IeAOBaTeJ IbHO,  C Y U e C T B O B a H M S  XOPOUlel 'O 

T I ~ M ~ J I H X ~ H H R  K P e U l e H l l H )  B ~ P M H R T O ~ ~  @ O P M ~ .  

O ~ ~ H ~ K O  AJIR H a X O X A e H U R  K O ~ $ @ H U E I ~ H T O B  MJIM A P y r N X  I I a P d M e T P O B  no- 
n y s z e ~ c ~  nnoxo 0 6 y c n o s n e ~ ~ a ~  c a c T e M a ,  K o T o p a R  n p a K T b f s e c I t u  ~ e p a s p e -  
U M l n a  MJIH IIPHBOAMT K p e 3 y J I b T a T a M ,  KOTOPbIe  H e  0 6 e c n e s ~ ~ a 1 0 r  Y H O B n e -  

TBOPUTeJIbHYK) aEI IPOKCHMaQMH)  A ~ ~ ~ C T B H T ~ ~ ~ H O ~ O  P e L u e H H R  3 a n a . I U .  ripen- 
CT2BJlReTCR,  9 T O  3 T a  TPYAHOCTb  M O X e T  6 b 1 ~ b  C H R T a ,  e C n H  N C I I O J I b 3 0 B a T b  AO- 

t f b J I ~ ~ ~ e J i b H y I 0  M H @ O P M ~ ~ E I I O  0 i)eJXeHHA - O r P a H H ~ I e H H O C T b ,  TJIaAKOCTb,  



H O r O  I I p O r p a M 5 1 M P O B a H M X .  

2. M € ! T o ~ ~ ~ I ,  n p H B O 2 R I l l E i e  K H ~ ~ c T o ~ ~ ~ I M B ~ I M  C X e M  a h f  B J d -  

ZI Pi C JI e H PI ti. M H O ~ M ~  s H C J I e H H b I e  ( P ~ ~ H O C T H ~ I ~ )  M e T O E b I  P e I I J e X H R  AM@- 

@ e p e ~ u a a n ~ ~ ! b r x  y p a n r r e ~ ~ i i  o r t a 3 a n s c b  H ~ ~ @ @ ~ K T M B H ~ I M M  B c m y  R s n e H m  

H e j  C T O G ~ I H B O C T M .  npoc~efirueii  s a n a q e f i  T a K o r o  pona R s n R e T c R  s a r r a q a  o 
H 2 X O X f i e H H H  O r p a H M s e H H O r O  A a  ~ ~ C K O I I ~ ~ H O C T E ~  P e I L I e H H R  2 ~ @ @ e p e ~ u H a J I b -  

H O r O  Y P a B H e H M R  2-r0 IIOPI-IAKa, Y K O T O P O r O  M M e e T C R  A p y r O e  - ~ ~ I C T P O  P a C -  

T y r u e e  perueaue. 
n p M  ZIMCJIeHHOM P e I I I e H H N  HeM36e>r<Ho BXOAMT 3 T a  2-2 K O M I I O H e H T a ,  6 b 1 -  

C T P O  H C K a X a R  n O J I y . l e H H b I e  p e 3 y J I b T a T b I .  A ~ R  Y C T P a H e H M R  3TIIX R E T ~ H E I ~ ~  

n p o r p a M m p o B a a m .  

n p o ~ n n i o c ~ p k i p y e ~  c ~ a 3 a ~ ~ o e  H a  npoc~e f i rue~  n p M M e p e  p e r u e H m  3anasu 
A k i p ~ x n e  A n R  y p a B H e H a R  Jannaca  B cnyqae n p R M o y r o n b H M K a .  B cnysae, ecnu 
MbI B B e A e M  B K a r I e C T B e  HeM3BeCTHbIX 3 H a q e H H R  PeLUeHMFI K O H e 4 H O - P a 3 H O C T H O r O  

Y p a B H e H M R  H a  JIMHMM, n p M J I e X a W e f i  K 6 0 ~ 0 ~ 0 f i  C T O P O H e  I I p R M O y r O J I b H M K a  H 

C n O M O U b I o  HCKJIIoqeHEIR n 0  ( P O P M Y J I ~ M  T M n a  

LLi,a = 4~1i,z Ui,l - Ui-I,Z - Ui+~,z 
6 y ~ e ~  n b I T a T b C R  n O C J I e A O B a T e J I b H 0  H C K J I D s a T b  H e M 3 B e C T H b I e ,  T O  IIOJIYrIeHHaH 

C X e M a  6 y ~ e ~  H ~ Y C T O ~ ~ ~ I M B O ~ ~  ti H e  TIpMBeAeT K yAOBJIeTBOpMTeJIbHbIM pe3j'Jlb- 
T a T a M .  

OJH~KO,  eCJIH MbI AOITOJIHMM p a 3 H O C T H b I e  y p a B H e H M R  C H C T ~ M O ~  H e p a B e H C T B  

BMAa m < n i , k  ,< M, rAe m,  M r p a H M U b I  K O H T Y P H O ~ ~  +YHKUHH, TO n o n y q e H H a r t  

CMCTeMa M O X e T  S @ @ ~ K T H B H O  P e I I I a T b C R .  H ~ ~ I P M M ~ P ,  MeTOAaMM J I l l ~ e f i H o r o  U p o r -  

n p e n n a r a n M c b  p a s n ~ s ~ b r e  n p a e M b 1 :  X H T e r p M p o s a H M e  c npyroro K c j H u a ,  no- 
t m x e m e  n o u n m a ,  @ ~ K T O P H ~ ~ U M R ,  n p r r c T p e n K a .  B C B R ~ H  c ~ T H M ,  B p m e  
C J I Y Y a e B  ~ o o 6 m e  O T K 2 3 b I B a J I H C b  O T  RBHLIX C X e M ,  I I e p e X O A R  K H e R B H b I M  

( H e f i ~ a ~ ,  J I a r r b ~ x e ~ c ~ a ~ ) ,  M X R ,  o b e c n e q e ~ ~ ~  ~ C T O ~ ~ ~ E I B O C T M ,  H a  3 ~ a -  
W T e J I b H O e  y C J I O X H e H I 4 e  B ~ I ~ H C J H T ~ J I ~ H O ~  C X e M b I .  

H ~ M  n p e l c T a s n R e T c R ,  K a K  B n o n H e  p e a n b s b ~ f i ,  M H O ~  T n y ~ b  n p e o a o n e H m  

T e X  Xe T P ~ ' ~ H O C T ~ ~ ~ ,  MMeHHO, I IOnOJIHeHMe CMCTeMbI P a 3 H O C T H b I X  Y ~ ~ B H ~ H M G  

C H C T ~ M O ~ ~  0rPaHM.IMTeJIbHbIX H e p a B e H C T B  AJIR HeM3BeCTHbIX C H a A J I e X a U [ e  pas- 
p a 6 0 T a H ~ o f i  W I C J I ~ H H O ~ ~  C X ~ M O ~ ~  ! 2 . . k-1 k k+l  . . . n 

PaMMMPOBaHMR M O X H O  IIOCJIeAOBaTeJIbHO I I O J I y r I a T b  ABYCTOPOHHMe r P a H M U b I  AJlX 

K O ~ @ @ E I U H ~ H T O B  EJIURHMR 3 J I e h l e H T O B  B T O P O r O  P R A a  H a  3 J l e M e H T b I  k-r0 P R A a .  

2 3 %  3~0fi  060raI l le~~08 CMCTeMbI. 

T ~ T  M O r y T  IIPMMeHRTbCR T e  MJIM 

MHbIe M T e p a T M B H b I e  I IpOUeCCbI ,  no- j - 1 -  

CJIeJOBaTeJIbHO YTOYHRIOWMe ABY- i 
CTOPOHHMe r p a H M U b I  AJIR MCKO- 

MbIX; no OTHOLUeHHH3 K OTAeJIb-  
. 

HbIM ~ J I O K ~ M  HeM3BeCTHbIX,  a . 
MHOTXa M KO B c e f i  CEICTeMe M O X e T  

noc~ynuno  
2. VII.  1962 
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