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1. BBEAEHME 

1 3 a n a Y U  0 paBHOBeCHH TOHKOG y I I p y r 0 f i  (UJIH B R ~ K O # )  O ~ O J I O Y K H  H a  

XeCTKOM OCHOBaHmi B none BHeUIHHX CUJI BO3HkiKaIOT B PRAe o6nacreii 
~ ~ O @ H S H K H  (rmmonoruu, reonormi) npa M O A ~ J I U ~ ~ B ~ H U U  n p o u e c c o B  

I ne@op~aqaa o T H o c a T e n b H o  TOHKUX c n o e B  BeweCTBa ( c ~ e m a ~  UJIH cene- 
s a R  M a c c a ,  reonorasec~afi m a c T  a T.A.) non n e f i c ~ ~ a e ~  c u b 1  T R m e c r a  / 1 , 2 / .  

Bo morax c n y q a R x  pacnpeneneme c~opocrefi s a c r H u  seuecrsa no T o n w m e  

CnOR 6 n ~ 3 ~ o  K OAHOpO,I@IOM~, nO3TOMY M O M 0  PaCCMaTPHBaTb HanpRXeHHO- 

H C ? @ O ~ M H ~ O B ~ H H O ~  COCTORHHe 3THX T e n ,  OIIePHPYR Y C P W e H H b I M H  no T o n -  

w e  c n o R  s e n H q m a M u / 3 / .  T a ~ o e  A o n y w e H a e  n o 3 B o n ~ m  H c n o n b s o s a T b  

XOpOUIO p a 3 p a 6 0 ~ a H ~ y I o  TeOpHIo TOHKHX ~ ~ ~ M O M ~ H T H ~ I X  0 6 0 n o ~ e ~ / ~ *  5/ . 
H ~ T ~ ~ u I J U O H H O C T ~  3aAaYH COCTOHT B HaJIHYHH XeCTKOrO OCHOBaHUJ3, n0 
KOTOPOMY 060nowca CKOnb3HT C ~ @ @ ~ K T ~ I B H ~ I M  TpeHHeM. 

B W M K a X  c @ o ~ M ~ J I H ~ o B ~ H H ~ I X  noIQ'wf33HG PilHee 6bmu nOJIyYeHb1 pe- 
ruam s a ~ a s a  o p a B H o s e c n u  m o c K o r o  c n o R  sewecrsa H a  w m p , p w e c K o M  

OCHOBaHHH / l e 2 / .  O,I@I~KO IIOlTepeYHafi KpHBH3Ha llOBepXHOCTH MOXeT 

n p a s e c T u  K n e p e p a c n p e n e n e H H I o  H a n p ~ x e m i f i  B cnoe H H e n o n y c T u M o M y  

HCKaXeHHIo pe3ynbTaTOB MOaenHpOBaHUJ3. 

B nas~ofi pa6o~e n p e n c r a s n e H a  M e T o m m a  w c n e H H o r o  p e r u e H m  npocr- 
PaHCTBeHHbIX 3aWY YKa3aHHOrO T H W .  A ~ ~ T C R  PeUIeHHe ~ o n e . J I b ~ 0 f i  3 a a Y H  

AJIR O ~ O ~ O ~ K H ,  H ~ T I I H Y T O ~ ~  H a  CerMeHT K O H I ~ ~ I ~ C K O #  nOBepXHOCTH. 

2. OCHOBHbIE YPABHEHMR 

B TpeXMepHOM eBKJIHnOBOM IIpoCTpWCTBe E g  paCCMOTpHM HeKOTOpYIo 

llOBepXHOCTb S . n y m b  3aMKHYTW 06nacn D H a  nOBepXHOcrH S C KYCOWO- 

r J I ~ K 0 f i  r p a H a e f i  G 06pa3ym XeCTKOe OCHOBi3HHe T O H K O ~ ~  y n p y r 0 ~  060- 
JIOYKH, H ~ x o I $ ~ I ~ ~ ~ ~ c R  B none CWI TRXeCTH A TpeHUJ3. ~ ~ ~ B I I c H M o C T ~  CHJIbI 

TPeHUR FTp OT CWIbI HOpMZUIbHOTO n a B n e H W 3  N 0 6 0 n o ~ m  H a  OCHOBilHHe 

HOCHT n m e h b ~ f i  xapamep ( ~ ~ K O H  ICyno~a - Mopa) : 



~ O C T P O U M  Ha nOBePXHOCTU S HeKOTOpOe O r p W H q e H H O e  KOJIHqeCTBO 1 
nOCJIeAOBaTeJ'IbH0 llpOHyMepOBaHHbIX ( 1 = 0, 1, 2, . .., 1 - 1, 1 ) , ITapWIneJlbHbIX 

MeXAY co6ofi nki~ufi KpMBM3HbI O m O T O  c ~ M ~ ~ ~ c T B Z I  TaKUM 06pa30~ ,  q ~ 0 6 b 1  

0 6 n a c ~ b  D PaCllOJIarWIaCb h l e X A y  JlHHwIMH C HOMepaMM i = 0 H i = 1 . AH~JIO- 
r M W 0  nOCTPORM 0 p ~ o r o ~ W I b ~ b l f i  3TOMY nYllOK J I & i ~ & i f i  KPUBU3HbI C HOMepa-  

MU j = 0, 1, 2, ..., J - 1 , J , n p u H a p l I e x a L q u x  ~ p y r o ~ y  C ~ M ~ ~ ~ C T B Y .  3aI$u~cu-  
P y e M  H a  nOBepXHOCTS4 S ynOpRAOqeHHOe MHOXeCTBO TOlleK (P ij ) ( i  = 0, 1, 
2, ..., I ; j = 0, 1, 2, ..., J), o 6 p a 3 o ~ ~ ~ o e  n e p e c e g e H a e M  o p T o r o H a n b H b I x  

A p y r  A p y r y  JIHHufi KPWBR3HbI CO0TBeTCTBYH)uHX HOMePOB. ~ O A M H O X ~ C T B O  

I w . . I MHOXeCTBa ( P i j  ) , COCTaEUleHHOe Pi3 TOlleK 3 T O r 0  MHOXeCTBa, llpHHaA- 
1 I 

JlelKaLl&iX o6nac~a D ,  R TOqeK MHOXeCTBa ( P ij 1, JleXalUHX H a  ~ ~ M K H Y T O ~ ~  

noramofi nmuu  G ,  a n n p o ~ c u ~ u p y m u e f i  rpanuuy G 0 6 n a c ~ 1 4  D ,  H ~ ~ O B ~ M  

C ~ T K O ~ ~  1 w ij 1 A ~ I - I H o ~  3aAaqFi. nm6ofi lTPRMOYTOJlbHUK C BePllIHHaMU B T o g -  

KaX CeTKH ( Pij , Pi+  l j ,  Pi + 1 j  +t Pij + 1) MOXeT PaCCMaTpHBaTbCR B K a -  

WCTBe AHCKpeTHOrO n p u 6 n u x e ~ m  ~ ~ C K O H ~ W O  M a n o r 0  3 n e M e ~ ~ a  06On0q- 

KU. ~ ~ M ~ H R R  B YpaBHeHHH (9) W R  KaXAOTO ~ O A O ~ H O ~ O  PJiCKPeTHOrO 3ne- 
MeHTa O n e p a T O p b I  A H I $ I $ ~ ? ~ ~ H ~ H ~ o F ~ W H R  HX Pa3HOCTHbIMH aHWIOTaMU 16/, 

p e A y r u l p y e M  M C X O A H Y ~  3 a ~ a g y  K n p o 6 n e ~ e  O T ~ I C K ~ H W F I  n p u 6 n u x e ~ ~ b 1 x  3 ~ a -  - 
g e ~ ~ f i  U ij = (U t, . U 2ij ) KOMnOHeHT B e K T O p a  n e p e ~ e ~ e ~ k i f i  B TOgKaX 

I 

CeTKEi, 9TO aAeKBaTH0 PellIeHHW CMCTeMbI pa3HOCTHblX y p a B ~ e ~ u f i  n e p B O r 0  

n o p R A K a  a n n p o K c u M a u u u :  



4. mOrPAMMHAR PEAJIPi3AuPiH METOAA 

e - 
Fij [ d = 0  npn I u i j  j = 0  

AlIH TOYeK, J leXal l l l lX H a  r p a H ~ ' I H 0 f i  ~ O M ~ H O #  nUHkiH C (CM. (2)  ) . 0nPicaI-l- 
H ~ I G  BbIUle MeTOP, llOCTPOeHkiR CeTKM ( W  i j  I n03BOJIReT BbInenHTb A3 06- 
rqero ~ a 6 o p a  M a T p n s  K O ~ + + A W ~ H T O B  O n e p a T o p a  t [a 18 n a ~ e i i H o  H e s a -  

BACAMbU(, YTO CY4eCTBeHHO COKpaUlaeT O ~ B ~ M  3anaYki (10). 
Pell leHkie CACTeMbI ~f3ki~ekiibl~ y p a ~ ~ e ~ ~ f i  (10) B03MOXHO MHOrHMA 

cnoco6a~a  17/. Ann o n e p a T o p a  L [ u I  , n~emrqero n m e h y m  q a c n  B B a n e  

CHnbHO p a 3 p e X e H ~ o f i  MaTpkiWI ,  OnpeneJIeHHbIMH npekiMyWeCTBaMki o6na- 
AaeT U T ~ ~ ~ O H H ~ I ~ ~  MeTOn OTbICKaHMR 3neMeHTOB M a T p U q  [ ui: ] ki [u:, 1 , 
samm~suorqsfic~ B n o c n e n o s a T e n b H o M  B b I q a c n e H a a  s n e H o B  n o c n e n o B a T e n b -  - n - n  - 
H o c T a  lu I : l im u =u no a o p ~ y n e  

n-00 

KOMneHCkipyeTCR MaJIbIM QiCnOM np0CTbIX a p n @ ~ e ~ k i Y e ~ ~ k i X  0 n e p ~ t i  H a  

K a m o M  ware n . 

O n ~ c m ~ b ~ t i  B npenbmyrqe~ pa3nene a n r o p a T M  peanaso~as B sane 
n p O r p a M M b I  SLOPE H a  n3BM cepaa IBM-PC ( O ~ ~ ~ W U O H H ~ F I  c u c T e M a  

MS-DOS(PC)) H a  ~ 3 b 1 ~ e  FORTRAN-77. 
B KaYeCTBe TeCTOBOrO UCnOnb3OBaH PaCYeT HalTpRXeHHOrO PaBHOBWHO- 

r0 COCTORHUR O ~ O ~ O Y K U  ~ I O C T O R H H O ~ ~  T O n 4 k M b l  h =lo ,  H ~ T R H ~ T O ~  H a  CerMeHT 

I 
K O H H Y ~ C K O ~  nOBepXHOCTH (pkic.2). 3HaYeHHH n a p a M e T p O B :  C = 1; f = 0,4; 
v = 0,5. . ~ H ~ M M  KpaBH3HbI  RBIIRKITCR W R M b l e  - 06pa3ymrque KOHyCa U 

OKpyXHOCTH - p e 3 y n b T a T  CerIslHH 

nOBePXHOCTH KOHyCa lUIOCKOCTRMki, 

neplTeHnkiKyJIRpHbIMli er0 OCU. TOY- 
Z 

KU n e p e c e Y e H n R  ~ T I I X  nmati o6pa3y- 
WT c m ~ y  naseoti a a n a y a .  h ~ e ~ e ~ a e  
KOnMYeCTBa y 3 n O B  CeTKA nOKa3aJI0 ,  

YTO p a a ~ o c ~ ~ a ~  c x e M a  (10) a n n p o K -  

CHMMpyeT Pe l l l eHUe C O T H O C H T ~ ~ ~ H O ~ ~  

lTOrpeLUHOCTbH, 8 1 1 / I I - 88. A ~ R  
AOcTtuKeHkiJ3 HTepaUUOHHbIM n p O s e C -  

COM (11) H ~ O ~ X O L L I I M O ~ ~  TOWOCTH 

6 = 10 - n o ~ p e 6 0 ~ a J I o c b  n < 450 MTe- 

paqafi. Cpen~ee no o6nacru OTHO- 

UleHIie HOpManbHbIX H a n p H ~ e H k i k  B 

TOYKaX CeTKU < 10221 0'5 
n O n T B e p m a e T  H ~ O ~ X O ~ H M O C T ~  UC- 

lTOnb30BaHkiR A B Y M ~ P H O ~ ~  MOAenW 

A n n  p a c q e T a  o 6 o n o ~ e ~  name co cna- 
60 B ~ I ~ ~ X ~ H H O ~  nonepe~~oi i  KPki- 

~ ~ 3 ~ 0 2  lTOBePXHOCTU. C p e n H e e  no 
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