
OTPET PAEOPErO CEMHHAPA IIO HSYPEkIK) CPUE KPHJIS 

METOAOM MATEMATHPECKOrO MOflEJIHPOBAHHS 



OTPET PABOPET'O CEMHHAPA IT0 H3YPEHHK) CPUE KPMJISI 

METOAOM MATEMATMPECKOI'O MOAEJIMPOBAHH5I 

(K)r0-3aI ' Ia~Hb1fi  Q e H T p  M3YYeHMR IIpOMbICJIa, Aa -Xof iR ,  CmA, 7-13 MlOHR 1989 r.)  

CBOAKA, 3AKJIK)PEHHSl M PEKOMEHAAIJHM 

CBOAKA 

5. A ~ H H ~ I ~ ,  peryJIRpHb1f i  c6op KOTOPbIX OCYqeCTBJIReTCR COBeTCKMMM HaYYHO- 

MCCJIeAOBaTeJIbCKMMM CyAaMM, MOXHO npOaHaJIU3MPOBaTb B OTHOJIIeHMM 04eHKM 

KOJIMYeCTBa I4 p a 3 M e p a  ~ o H q e H T p a I @ 4 f i  B BbIAeJIeHHbIX O ~ J I ~ C T R X ,  npeACTaBJIRMWMX 

a ~ o n o r u ~ e c ~ ~ i 4  M n T e p e c .  

6 .   TOT aHaJIM3 BKJIMYaeT HeCKOJIbKO H ~ T O Y H O C T ~ ~ ~ ,  KOTOPbIe MOXHO Pa3peIIIMTb 

C l l O M O ~ b H l  c6opa ~ o I ' I o J I H M T ~ J I ~ H o ~ ~  M H @ o ~ M ~ I J M M  0 A ~ ~ ~ C T B M R X  CyAOB. Pa6ouufi 

CeMMHap IlpeAJIOXMJI c6op AOI'IOJIHMTeJrbHbIX AaHHbIX AJIR pa3peJIIeHMR 

YllOMRHyTbIX H ~ T O Y H O C T ~ ~ ~ .  



13. Pa6osufi CeMMHap npMIIIeJI K BbIBOAY 0 TOM, YTO K o M ~ T J I ~ K c H ~ I ~ ~  MHAeKC 

YMCJIeHHOCTM KpMJIR MOXeT 6 b 1 ~ b  PaCCYMTaH H a  OCHOBe AaHHbIX ll0 KOHI.i,eHTPaqMRM 

KpMJISI, IlOJIyYeHHbIX C COBeTCKMX HayYHO-MCCJIeAOBaTeJIbCKMX CYAOB M IT0 

YMCJIeHHOCTM KPMJIR B I IpeAeJIaX K O H ~ ~ H T ~ ~ I J M ~ ~  C RIIOHCKMX I'IpOMbICJIOBbIX CyAOB. 

Ta~ofi MHAeKC 6 y ~ e ~  l lpMrOAeH TOJIbKO AJIR OIIPeAeJIeHHbIX 3KOJIOrMYeCKMX 

p a f i 0 ~ 0 ~  K ) X H O ~ O  OKeaHa, I I 0  KOTOPbIM IIPeACTaBJIRK)TCR AaHHbIe, a T a K X e  BeAYTCR 



M CbeMKM M K O M M ~ P Y ~ C K C I ~ ~  ITPOMbICeJI, ~ I A ~ H T M @ M K ~ u ; M I O  3TMX 06~1ac~efi CJIeAyeT 

n o p y u M T b  Pa60~efi rpynne no  Kpunm. 

14. O61q~e C B O ~ ~ C T B ~  E H A ~ K C ~  6b1nu  TaKMMM, YTO ~e6onbmue M3MeHeHMR 

YMCJIeHHOCTU BPRA JIM 6 y ~ y ~  OYeBMAHbI, HO a106oe CTaTMCTMYeCKM 3HaYMTeJIbHOe 

M ~ M ~ H ~ H M ~  kI~,qe~ca 03~a~a.110 6b1, YTO npou3omno 6onbmoe M ~ M ~ H ~ H M ~  

YMCJIeHHOCTU KPMJIR.  TO MMeeTCR OYeBMAHOe 3HaYeHMe AJIR AeRTeJIbHOCTM 

Pa6osefi r p y n n b I  n o  pa3pa60~Ke ITOAXOAOB K COXpaHeHMIO MOPCKMX XMBbIX 

P e C y p C O B  A H T ~ ~ K T U K M .  

15. H~CMOTPR H a  TO, rlTO MOXHO 6b1~10 6b1 OnpeAeJIMTb o 6 w ~ e  C B O ~ ~ C T B ~  ~ I H A ~ K c ~ ,  

P a 6 o ~ ~ f i  CeMMHap npM3HaJI, YTO ~ p e 6 y e ~ c R  my6o~oe  IIOHMMaHMe 

KOJIMYeCTBeHHOrO X a p a K T e p a  ~ 3 ~ e ~ e ~ ~ f i  ~ I H A ~ K c ~ .  B CBR3M C 3TMM, Pa6omfi 

CeMMHap PeKOMeHAOBaJI IIpOAOJIXaTb MCCJIeAOBaHMR I'IO YyBCTBMTeJIbHOCTM 

K O M I I J I ~ K C H O ~ O  MHAeKCa YUCJIeHHOCTM K M3MeHeHMIO BeJIMYMH I IapaMeTpOB.  

17. CCCP M %IIoHMR BeAyT I'IpOMbICeJI n o - p a 3 H O M y .  C O B ~ T C K M ~ ~  IIpOMbICeJI 

OCyweCTBJIReTCR HayrlHO-MCCJIeA0BaTeJIbCKMMI.I CYAaMM, KOTOPbIe O ~ H ~ P Y X M B ~ I O T  

npMrOAHbIe  AJIR np0MbICJ Ia  KOH4eHTPa4UI.I M BbI3bIBaK)T ITPOMbICJIOBbIe CyAa ,  a 

RnOHCKMe I'IpOMbICJIOBbIe C y A a  A ~ ~ ~ C T B Y I O T  60nee MJIM M e H e e  CaMOCTORTeJIbHO. 

I I p e f i n o n a r a e ~ c s ,  YTO H u X e c n e A y I o r q k i e  ~ ~ M ~ Y ~ H M R  o T H o c M T e n b H o  BTUX A B ~ X  BMAOB 

npOMbICJIa HOCRT 0 6 q ~ f i  X a p a K T e p ,  n 0 3 T O M y  IIPOMbICJIOBYIO AeRTeJIbHOCTb A p y r M X  

~aI.J,kifi BO3MOXHO PaCnpeAeJ IMTb IIO KaTeT'OPMRM TaKMM Xe 06pa30~. 

18. H ~ C M O T ~ ~  H a  TO, YTO 0 6 b e ~  COBeTCKOrO IIPOMbICJIa BbICOK, OH nOKpbIBaeT 

OTHOCMTeJIbHO ~ e 6 0 J I b m y I O  YaCTb o614efi IIJIOwaAM K ) X H O ~ O  OKeaHa.  ~ P O M ~ I C J I O B ~ I ~ ~  

@AOT MaJIOYMCJIeH M A ~ ~ ~ C T B Y ~ T  H a  COOTBeTCTBeHHO ~ e ~ b ~ e f i  ITJIOlqaAM. Pa6ou~fi 

CeMMHap lTOKa3aJI, YTO B YCJIOBMRX 0 r p a ~ M r l e ~ ~ o f i  I I J I O ~ a p j M  BeAeHMR I'IpOMbICJIa 

CPUE B H ~ K O T O P O ~ ~  CTelIeHM A a e T  IlpeACTaBJIeHMe 0 AaHHbIX no  YUCJIeHHOCTM KPMJIR. 



22. BBMAY TOrO, YTO HeB03MOXHO B A O C T ~ T O Y H O ~ ~  M e p e  OllpeAeJIMTb B p e ~ s  

n e p B M Y H O r 0  IIOMCKa (CM. nyHKT 62) B CJIyYae RnOHCKOrO npOMbICJIa, MCIIOJIb30BaHMe 

er0 KaK MHAeKCa nOMCKOBOr0 YCMJIMR T a K X e  RBJIReTCR HeB03MOXHbIM. T ~ M  H e  

MeHee ,  AaHHbIe, KOTOPbIe C O ~ U P ~ K ) T C R  B HaCTORwee  BPeMR CyAaMM slnOHCKOr0 

ITpOMbICJIOBOrO @ J I o T ~ ,  a UMeHHO AaHHbIe n 0  BpeMeHM HaYaJ Ia  M OKOHYaHMR JIOBa, 

RBJIRIoTCR nOJIe3HbIMM ITOTOMy, YTO OHM MOrYT 6 b 1 ~ b  MCnOJIb30BaHbI AJIR 

BbIYMCJIeHMR ~ @ @ ~ K T M B H O ~ O  BpeMeHM nOMCKa. 

23. B c J I ~ ~ c T B M ~  ~ e n p ~ n ~ p L & k i ~ ~ a J I b ~ ~ f i  3aBMCMMOCTM M 3 ~ e ~ e ~ M f i  YMCJIeHHOCTM 

KPMJIR I4 MHAeKCOB CPU E, 06~apyXe~Me M 3 ~ e ~ e ~ M f i  MHAeKCa 0 3 H a Y a e T ,  YTO 

npOM30IIIJIO C y ~ e C T B e H H O e  M3MeHeHMe c p e ~ ~ e f i  YMCJIeHHOCTM B PaCCMaTPMBaeMbIX 

pafio~ax. 

24. 3 ~ a Y M ~ e J I b ~ y l o  ITOJIb3y MMeeT o 6 a e ~ ~ ~ e ~ w e  pe3yJ IbTaTOB BTMX AByX 

IIOAXOAOB B K o M ~ J I ~ K c H ~ I ~ ~  MHAeKC YMCJIeHHOCTM, MCllOJIb3yR AaHHbIe CCCP AJIR 

OITpeAeJIeHMR KOJIUYeCTBa M p a 3 M e P a  K O H Q ~ H T ~ ~ U ; U ~ ~ ,  I4 AaHHbIe %ITOHMI.][ AJIR 

o n p e A e n e H m i  s u c n e H H o c T u  B npeAenax ~ o ~ q e ~ ~ p a q u f i .  T ~ M  H e  MeHee ,  n p u M e H e H u e  

3TOrO K O M ~ A ~ K C H O ~ O  MHAeKCa OrpaHMYeHO BCJIeACTBMe ~e60~1b111ofi 30HbI  A ~ ~ ~ C T B C I R  

RnOHCKOrO I'IpOMbICJIa. 



0) H ~ ~ Y H o - M c c J I ~ ~ o B ~ T ~ J I ~ c K M M  CyAaM, OKa3bIBaIOLQUM n O A A e p X K y  

IIpOMbICJIOBOMy @AOTY, CJIeAyeT ~ 0 6 M p a ~ b  AaHHbIe B COOTBeTCTBUM C 

paCCMaTpMBaeMbIM B IIYHKTe 73 U n o ~ p 0 6 ~ 0  OnMCaHHbIM B I I ~ M J I o x ~ H M M  

5 @ O P M ~ T O M  CYAOBOrO XYPHaJIa .  A ~ H H ~ I ~ ,  IIOJIyYeHHbIe C BTMX CYAOB, 

AOJIXHbI 6 b 1 ~ b  IIPOaHaJIM3MPOBaHbI AJIR TOrO, Y T O ~ ~ I  0 4 e H U T b  p a 3 M e p b I  M 

TMITbI K O H I . J , ~ H T ~ ~ ~ M ~ ~  KPMJIR B COOTBeTCTBMM C llpeAJIOXeHMRMM, 

c o a e p x w c I M c R  B I I p u n o x e ~ ~ ~  5 ki WS-KCPUE-8916 Rev. 1. 

(iii) A a ~ n b ~ e  aa ~ a ~ ~ o e  o ~ ~ e n b ~ o e  ~ p a n e ~ ~ e  c n e ~ y e ~  n p o a ~ a n ~ 3 u p o s a ~ b  

AJIS TOrO, Y T O ~ ~ I  IIpeAOCTaBMTb COOTBeTCTByKllqMe MHAeKCbI 

rIMCJIeHHOCTU, OCHOBaHHbIe H a  BbIJIOBe 3a eAMHMqY BpeMeHM I'IOUCKa B 

I I p e A e n a x  K O H I J ~ H T P ~ J . & M ~ ~  KpMJIR 3a O T Y ~ T H ~ I ~  ITepUOA B 10 AH&. T a ~ o k  

aHaJIM3 MOXeT 6 b 1 ~ b  CAeJIaH MJIM AHTKOMOM MJIM ~ P O M ~ I C J I O B O ~ ~  ~aLI ,Uef i ,  

co6upam~efi AaHHbIe.  TOT aHaJIM3 CJIeAyeT OCylyeCTBJIRTb e X e r O A H 0 .  

(iv) I I p e ~ n o x e ~ ~ b ~ e  BbIrrre aHanWTMrIecKMe n p o q e ~ y p b ~  c n e A y e T  npMHRTb H a  

~ K c I I ~ ~ M M ~ H T ~ J I ~ H O ~ ~  OCHOBe U I I epeCMOTpeTb  nOCJIe T p e X  JIeT. 



(vi) I I O A ~ O ~ H O ~  OIlMCaHcIe H ~ O ~ X O A H M ~ I X  aKyCTMYeCKMX AaHHbIX CJIeAyeT 

n o p y r I u T b  Pa6ouefi rpynne n o  KPCIJIIO. 

(vii) C n e ~ y e ~  n p o l s e c ~ u  ~ u m e c n e ~ y m q y m  p a 6 o ~ y :  

( a )  O n p e ~ e J I e H P i e  YyBCTBUTeJIbHOCTU K O M I I J I ~ K C H O ~ O  I4HAeKCa 

YCICJIeHHOCTM: K M3MeHeHUIO BeJItIYUH I I apaMeTpOB.  O ~ H ~ K O ,  IIOJIb3a 

3 ~ 0 f i  p a 6 0 T b 1  3aBMCUT OT C ~ O C O ~ H O C T M  Pa6or1ef i  r p y n n b I  

OnpeAeJIMTb BeJIMYMHbI KJIIOYeBbIX I I a p a M e T p O B  I4 MX 

p a c n p e A e n e s u e .  

OTPET 0 PAEOPEM CEMHHAPE 

29. Pa6o~ufi  CeMMHap IIPOXOAHJI B K ) ~ o - ~ ~ I I ~ A H o M  U;eHTpe 133yrIeHUR IIpOMbICJIa 

npu Haquonanbnofi cnyx6e MOpCKOrO ~ ~ I ~ O J I O B C T B ~  B x a - X o f i R ,  K a n u @ o p H u a ,  CmA, 

C 7 n o  13 MIoHSi 1989 r. 

30. C 0 3 b I ~ a I O ~ ~ f i ,  A-P AX. E ~ A A M H ~ T O H  ( C O ~ A M H ~ H H O ~  KOPOA~BCTBO),  RBJIRJICR 

I I p e ~ c e ~ a ~ e n e ~  c o B e q a H u a .  IIo n p o c b 6 e  I I p e ~ c e ~ a ~ e ~ s  Pa6o~efi r p y n n b r  AHTKOMa 

no  pa3pa6o~~e  IIOAXOAOB K COXpaHeHuIO MOpCKuX XkiBbIX P e C y p C O B  AHT~PKTMKM B 

I I ~ o ~ K T  n p e ~ s a p u ~ e n b ~ o f i  n o s e c T K u  AHS, p a c n p o c ~ p a ~ e ~ ~ b ~ f i  nepeA c o s e q a H u e M ,  

6b1a BKJIIOYeH H0Bb1fi llyHKT. ~ & T € ? M  I lepeCMOTpeHHaR ~ [ O B ~ C T K ~  AHR 6 b 1 n a  I IpHHRTa 

( A o n o n ~ e ~ u e  1). 



32. O T Y ~ T  6b1n n O A r 0 T O B n e H  r-xofi M. E a c c o H ,  npo@. A. E a ~ ~ e p y o p T o M ,  

A-POM Pi. ~ B ~ P C O H O M  ti A-POM A. I Iayanno~.  

33. A O K ~ M ~ H T ~ I  CoBeqaHkiR,  n o n y r I e H H b I e  C ~ K ~ ~ T ~ ~ M ~ T O M  AHTKOMa, 6b1~1M 

PaCI'IpOCTpaHeHbI CpeAM YYaCTHMKOB. Ha COBeqaHMM 6 b 1 n ~  lIpeACTaBJIeHb1 

AOnOJIHMTeJIbHbIe AOKYMeHTbI. C ~ M C O K  AOKYMeHTOB COBeK(aHWR ITPMBOAMTCR B 

~ o I ' I o J I H ~ H M P ~  3. 

Pa6o~a sa nepMioA nocne C e ~ b ~ o r o  coseqarius HK AHTKOMa 

34. A M C K ~ C C M M ,  n o c n e A o B a s r r r t I e  nocne n p e A c T a B n e H u s l  H a  C ~ A ~ M O M  C o B e q a H m  

HK AHTKOMa OTYeTOB C I I ~ ~ M ~ J I M C T O B - K O H C ~ J ~ ~ T ~ H T O B ,  yKa3anM H a  TO, YTO 

H ~ O ~ X O A A M ~ I  OCHOBaHHbIe H a  6onee m y 6 o ~ o ~  n0HMMaHMM IIpOMbICna KpMJIR, 

IIpOM3BOAMMOrO % I o H u ~ ~ ~  M CCCP M3MeHeHMSI 0 6 0 6 q e n n b 1 x  M o ~ e J I e f i .  

35. A-p A x .  ~ ~ A A U H ~ T O H  (c03bI~aIOII(Mfi) M A-P M a ~ r e n ( C n e u M a n u c ~ -  

K O H C Y J I ~ T ~ H T )  0 6 p a ~ ~ n ~ c b  C I I M c ~ M ~ H H o ~ ~  n p o c b 6 o f i  K IIpeACTaBMTeJIIO CCCP B 

H ~ Y Y H O M  KOMMTeTe 0 lTpeAOCTaBJIeHMM n 0 ~ 0 6 H o f i  M H @ o ~ M ~ ~ H H ,  HO OTBeTa H e  

FIOJIyYMJIM. A O I I O J I H M T ~ J I ~ H ~ R  I ? H @ O P M ~ ~ U R  0 HpOMbICJIe KPMJIR CCCP H a  C0BeqaHMI.I 

n p e A c T a B n e H a  H e  6b1na.  

37. r n a ~ ~ b ~ e  s a ~ a u ~  Pa6o~ero c e M M H a p a  6 b 1 n u  o n p e A e n e H b 1  H ~ Y Y H ~ I M  

KOMMTeTOM (SC-CAMLR-VII, IIYHKT 2.41): 



(ii) P ~ C C M O T P ~ H ~ ~ ~  y COBepIIJeHCTBOBaHMR U C I T O J I ~ ~ O B ~ B I I I ~ ~ ~ C R  B 

MCCJIeAOBaHMRX C I T ~ ~ M ~ J I M C T ~ M M - K O H C Y J I ~ T ~ H T ~ M M  MOAeJIki 

p a c n p e A e n e H u R  K p M m  B c B e T e  ~ a n b ~ e f i r n e r o  a ~ a ~ 1 ~ 3 a  u u M e m q u x c R  

Pe3YJIbTaTOB HayYHO-MCCJIeAOBaTeJIbCKMX CbeMOK KPMJIR, KOTOPbIe 

6 y A y ~  ITpeACTaBJIeHbI H a  P a 6 o s e ~  CeMMHape,  M TllJaTeJIbHOe 

PaCCMOTPeHMe TOTO, H e  M3MeHMJIM JIM 3TU pa3pa-~OTKM BbIBOAOB, 

o c H o s a H H b I x  H a  pe3ynb~a~ax  ITPOBOAMBIIIMXCR p a H e e  u c c n e ~ o ~ a ~ ~ i 4 ;  

(iii) p a c c M o T p e H u e  q e n e c o o 6 p m ~ o c ~ ~  perympnoro c6opa p m n u m i b I x  

TMIIOB u ~ @ o p ~ a q r ? u  o B p e M e H u  noucKa B c B e T e  n p e ~ c ~ o ~ q e r o  asanma 

3KCIIepMMeHTaJIbHOrO c6opa TaKMX AaHHbIX, K O T O ~ ~ I ~  YXe 

O C y ~ e C T B J I R e T C R  RITOHCKMMM CYAaMM, M HeKOTOPbIX AaHHbIX, C O ~ P B H H ~ I X  

COBeTCKMMM HayYHO-MCCJIeAOBaTeJIbCKMMM CYAaMM; M 

PACCMOTPErnE OTPETOB CIIEU(EIAJIEICT0B-KOHCYJIbTAHTOB 

38. IIpo@. f j a ~ ~ e p y o p ~  ITpeACTaBMJI CBOH) pa60~y  " E I 3 y Y e ~ b i e  IIpOMbICJIa KpMJIR 

OAMHOVHbIMM RITOHCKMMU ~ p a y n e p a ~ u  MeTOAOM MaTeMaTMYeCKOrO 

~ o , q e n u p o ~ a ~ U S "  (WS-KC PU E-8914). 3 ~ a  pa6o~a 6b1na  0 6 c y ~ ~ e ~ a  H a  C e a b ~ o ~  

COBeqaHMM AHTKOMa. ~ ~ J I ~ ~ T c R  ITOITbITKa MOAeJIMpOBaHMR RITOHCKOrO 

n p o M b I c n a  Kpum B T e u e H M e  R H B a p s  M @e~pansi - R e p u o A a  H ~ M B ~ I C I I I ~ Z ~  

MHTeHCMBHOCTM ITpOMbICJIa. 



l lpeAOCTaBJIeHHbIe %Io~Mef i ,  YKmbIBaIoT H a  TO, YTO CKOnJIeHMR B n p e A e J I a X  

0 ~ A e J I b ~ o f i  KOHqeHTpauMM MMeH)T, BePORTHO, OAMHaKOBbIe XapaKTePMCTMKM B 

OTHOJIIeHMM p a 3 M e p a  KpMJI53 M Y C J I O B M ~ ~  IIMTaHMR ("3eJIe~b"). 

40. M 0 A e J I b  MMMTMpyeT CTpaTerI4Io IIepBMYHOrO n0MCKa K O H ~ ~ H T P ~ L & M ~ ~  KPMJIR 

CJIeAyloI4MM 0 6 p m 0 ~ .  ~ ~ ~ A I ' I o J I ~ ~ ~ ~ T c R ,  YTO I'IpOMbICJIOBOe CyAHO HaYMHaeT BeCTM 

n0MCK C PaCCTORHMR IIPMMePHO B 100 MOPCKMX MMJIb K C e B e p y  OT rpaHMII,bI J IbAa H a  

BOCTOYHOM K O H ~ ~  p a c c M a T p m a e M o r o  y Y a c T K a  n n o u a A b m  600 x 600 MOPCKMX M M J I ~ ,  

I4 ABMXeTC53 B HanPaBJIeHMM q e H T P 8  I o X ~ 0 f i  rPaHMLl,bI.  TOT I I ~ P B o H ~ ~ [ ~ J I ~ H ~ I ~ ~  IIOMCK 

BeAeTcsl  n o  npr r~of i  J I M H M ~ .  IIpe~nonarae~csr, YTO C ~ A H O  H a r I t I n a e T  BecTM 

IIpOMbICeJI C MOMeHTa I IepeCeYeHMR rpaHMqb1 KOHU,eHTpauMM KpMJIR. P a 6 o ~ e ~ y  

CeMMHapy  coo61qunu, YTO H a  npaKTMKe IIpOMbICJIOBbIe C y A a  ABMraloTCR IT0 n p R ~ 0 f i  

JIMHMM B HanPaBJIeHMM rPaHMqbI  JIbAa,  HO K a K  TOJIbKO OHM TIOJIYYaMT ~ a J I e f i I H e e  

CBMAeTeJIbCTBO HaJIMYMR KPMJIR, OHM HaYMHaIoT M H T ~ H C H B H ~ I ~ ~ ,  J I o K ~ J I M ~ o B ~ H H ~ I ~ ~  

nOMCK C UeJIbIo OITpeAeJIeHMR, RBJIReTCR JIM H H ~ ~ ~ A ~ H H ~ R  KOHqeHTpaLI,MZ l l p M r 0 ~ ~ 0 f i  

AJIR IlpOMbICJIa. C K O ~ J I ~ H M R  I4, CJIeAOBaTeJIbHO, KOHueHTpaqMM O ~ H ~ ~ ~ X M B ~ I O T C R  

aKYCTMYeCKUMM MeTOAaMM. 

41. M o ~ e J I u p o ~ a ~ M e  l l p O q e C C a  llOMCKa KOHqeHTpauMM nOCJIe AOCTMXeHMR 

I O X H O ~ ~  r p a H M q b I  MJIM nocne B b I x o A a  3a n p e A e n b I  n o c n e ~ ~ e f i  0 6 ~ a p y ~ e ~ ~ o f i  

K O H q e H T p a ~ I 4 H  H e  MOXeT 6 b 1 ~ b  BbInOJIHeHO l l y T e M  MOAeJIMpOBaHMZ K y p C a  

CJIeAOBaHMR CyAHa .  B M ~ C T O  3TOrO MCnOJIb3yeTCR q 0 p ~ y J I a  npOM3BOJIbHOrO IIOMCKa. 

T ~ K M M  0 6 p m 0 ~  IIORBJIReTCR BOSMOXHOCTb YYMTbIBaTb ABMXeHMe KOHIJeHTPaU;MM 

KpMJIR H a  IIpOTRXeHMM HeKOTOpOrO BpeMeHM. Auanmo~  OqeHOYHbIX BeJIMYMH 

c ~ o p o c ~ u  n e p e A s u x e H M s r  arperaqufi Kpuna (Kanda et. al., 1982; Everson and Murphy, 

1987) COOTBeTCTByeT 3HaseHMIo 15 C M / C ~ K ,  I'IpMMeHReMOMy B M0AeJII.i. C O ~ J I ~ C H O  

H ~ ~ J I I ~ A ~ H M Z M ,  npOBeAeHHbIM % n ~ ~ P i e f i ,  KOHLl,eHTPauMM B pafi0~e CKJIOHa JIIeJIb@a 

MMeIoT TeHAeHuMIo COXpaHRTb l T p e X H e e  MeCTOHaXOXAeHMe. 

r A e  d - I'IJIOTHOCTb K O H I J , ~ H T ~ ~ ~ M ~ ~  (KOJIMY~CTBO H a  eAMHMuy nJ Io ru (a~M)  M V - 

CKOPOCTb CyAHa,  B e A y m e r O  n0MCK. B CBR3M C TeM, YTO MOqHOCTb BXOJIOTOB M 

rMApOJIOKaTOpOB CJIMJIIKOM M a f i a  no  CpaBHeHMH) C P m M e p a M M  ~ ~ H u e ~ ~ p a q E i f i ,  W 

COOTBeTCTByeT C p e A H e M y  AMaMeTpy  C M O ~ ~ J I M ~ O B ~ H H O ~ ~  KOHqeHTPauMM. 



n [ p 0 ~ 3 B o J I b ~ b 1 f i  Bb160p YMCJIL M3 PaBHOMePHOrO PaCnpeAeJ IeHMR B A M a n a 3 0 H e  [0,1] M 

BbIIlOJIHeHMe B ~ I ~ I M c J I ~ H M ~ ~  n o  B ~ I U I ~ Y K ~ ~ ~ H H O ~ ~  @ 0 p M y J I e  AJIR t, A a e T  BpeMR, 

H ~ O ~ X O A M M O ~  AJIR IIOMCKa ~ J I e A y l O ~ e f i  ~ ' I ~ M ~ o A H o ~ ~  AJISI IIpOMbICJIa KOHJ.J,eHTP&IJMM 

CBpe~sr n o u c K a  KoHueHTpaqmM - Concentration Searching Time, CST) .  Ecnu KoncIr IecTBo 

MJIM T M H M Y H ~ I ~ ~  p a 3 M e p  K O H Q ~ H T ~ ~ U M ~ ~  YMeHbIIIMJIMCb, TO CST 6 y A e ~  MMeTb, B CBR3M C 

MeHbUIMMM BeJIMrIMHaMM d MJIM W, COOTBeTCTBeHHO, TeHAeHuMK, K YBeJIMrIeHMK). 

43. C ~ A H O  MOXeT OKOHrIMTb O ~ J I O B  K O H 4 e H T p a ~ M M  IT0 O A H O ~ ~  M 3  T p e X  npMrIMH: B 

CBR3M C H ~ O ~ X O , ? J M M O C T ~ K )  BepHyTbCR K rPY30BOMy C y A H y  AJIR p a 3 r p y 3 K U 7  

H ~ ~ J I ~ ~ O I ' I ~ M S I T H ~ I M M  IIOrOAHbIMM YCJIOBMRMM MJIM CJIMUIKOM H M ~ K O ~ ~  

UHTeHCUBHOCTbK) JIOBa. n [ p e ~ I l o J I a r a e T c S I ,  r IT0 H ~ ~ J I ~ ~ o ~ I ~ M R T H ~ I ~  IIOrOAHbIe 

yCJIOBMR BbI3bIBaK)T lTOTepIo KOHU;eHTPa4MM CYAHOM M M3MeHeHMe K y p C a  C y A H a  H a  50 

MOPCKMX MMJIb B IIPOM3BOJIbHOM HaIIPaBJIeHMU. H ~ C M O T P R  H a  3T0,  B 

A ~ ~ ~ C T B M T ~ J I ~ H O C T M  CYAHO YaCTO MOXeT IIPOAOJIXaTb YJIaBJIMBaTb 

MeCTOHaXOXJ(eHMe 6 0 ~ 1 b m o f i  K O H ~ e H T p a ~ M M ,  A a X e  eCJIM np0MbICJIOBbIe O n e p a q M M  

AOJIXHbI 6 b 1 ~ b  l l pepBaHbI .  B MOAeJIM ~ ~ C C M C T ~ M H ~ I ~  K O J I ~ ~ ~ H M R  IIpOAOJIXMTeJIbHOCTM 

IIepMOAOB llOMCKa MOrYT IIpMBeCTM K O C O ~ ~ H H O  rip0AOJIXMTeJIbHbIM IIepMOAaM 

noucaa cneaymqero n p u r o A H o r o  A m  n p o M b I c n a  c K o n n e H m ,  M, c n e A o s a T e n b H o ,  

H M ~ K O ~ ~  MHTeHCMBHOCTM JIOBa. ] L ~ U O M ~ C C ~  K O H ~ ~ H T P ~ I . & M ~ ~  HaMHOrO IIpeBbIIIIaeT 

c p e ~ ~ ~ f i  YJIOB, l I o J I y ~ e ~ ~ b 1 f i  TPaYJIePOM B TerIeHMe ABYXHeAeJIbHOrO 

M o A e n u p y e M o r o  nepuoAa, M, c J r e A o s a T e n b H o ,  y n o B  o K a 3 b I s a e T  H ~ ~ H ~ ~ I M T ~ J I ~ H O ~  

BJIMSIHMe H a  MHTeHCMBHOCTb JIOBa. Ha IIpaKTMKe nOKa3aTeJIM MHTeHCMBHOCTM JIOBa 

CHUXBIOTCR, BePORTHO, BCJIeACTBMe M 3 ~ e ~ e ~ M f i  nOBeAeHMR a r p e r a ~ M f i  KpMJIR C 

TerIeHMeM BpeMeHM; 3 T a  O C O ~ ~ H H O C T ~  H e  6 b r n a  YrITeHa n p M  p a 3 p a 6 0 T ~ e  MOAeJIM no  

npMrIMHe OTCYTCTBMR ~ O A O ~ H ~ I X  KOJIMrIeCTBeHHbIX AaHHbIX. 

r A e  h = 4( r I aca ) - \  3 ~ a  @ 0 p M y J I a  IIpMMeHReTCR B TeX CJIyrIaRX, KOI'Aa KOJIMYeCTBO 

C K O I I J I ~ H M ~  H a  eF(MHMuY lTJI0WaAI.I KOHueHTPaI.(MM YMeHbUIaeTCR, TO e C T b  B p e M R  

nepsuwioro noucKa ( P S T )  cne,qymqero cKonnenm y s e n u r I u s a e T c x .  Y ~ e ~ b m e ~ ~ e  

p a A M y C a  CKOnJIeHMR M ITJIOTHOCTM KpMJIR BHYTpU CKOI'IJIeHMR (8) T a K X e  BbI3bIBaeT 

yBeJIMrIeHMe PST B CBR3M C YMeHbIueHMeM KOJIMrIeCTBa IIpMrOAHbIX AJIS IIpOMbICJIa 

C K O ~ J I ~ H U ~ ~  (CM. HMXe I'IYHKT 48) .  



45. B e n u s M ~ a  t B ypaBHeHur?  2 6b1na  ~ b 1 6 p a ~ a ,  n o n y r l e H m  c p e A H e r o  

BpeMeHM I'IOUGKa (h-'1, PaBHOrO I I ~ U ~ J I U ~ M T ~ J I ~ H O  15 MMH., B COOTBeTCTBMM C 

~ I O A X ~ T O M  p a C X O A a  BpeMeHU, P ~ ~ P ~ ~ O T ~ H H ~ I M  AJIR RIIOHCKOrO T p a y J I e p a  B TeYeHMe 

ceso~a  1986/87 rr. r-H HYUM cooliwun, YTO B npeAeaax xopomcrx ~ o ~ q e ~ ~ p a q ~ Z i  

RllOHCKUe C y A a  3aTpaYUBaJIU 5 MUHYT H a  nOUCK CKOIIJIeHMR; OCTaTOK IIeplMOAa B 15 

MUHYT 3aTapYMBaeTCR H a  nOArOTOBKY K HaYaJIy  TpaJIeHMR. P e 3 y J I b ~ a ~ b 1  

UCGJIeAOBaHI.fR MeTOAOM MaTeMaTUYeCKOrO MOAeJIMpOBaHUR OTpaXaIOT, TaKUM 

06pa30~,  3aBbIIIIeHHyIO O q e H K y  AOJIM BpeMeHM, 3 a T p a Y e H H O r O  H a  n e p ~ U Y ~ b ~ $ i  n0MCK. 

C p e ~ ~ e e  B p e M R  lTOUCKa, PaBHOe 5 MUHyTaM, COOTBeTCTBYeT k = 12.  TO 6onee 

COOTBeTCTByeT BeJIUYUHaM n a p a M e T p O B  W, d I4 V (CM. nYHKT 4 3 )  llOMCKa C K O I I J I ~ H M ~ ~ ,  

KOTOPbIe nOKa3bIBaMT, YTO h=wdv B a p b U p y e T C R  OT 14 A 0  60. 

46. Y ~ ~ B H ~ H M ~  2 n p e A n o n a r a e T  n p o h x b i c e n ,  ~ a n p a ~ n e ~ ~ b ~ a  H a  AUcKpeTHbIe 

- .  CKOnJIeHUR. K o r ~ a  IIpOMbICeJI BeAeTCR B I IpeAeJIaX K O H ~ ~ H T P ~ ~ H ~ ~ ,  C O C T O R ~ U X  Pi3 

O ~ U I H P H ~ I X  CJIOeB, BPeMR IlOMCKa B CYwHOCTU PaBHReTCR HyJIIO. Pa6ou~fi  CeMMHap 

OTMeTMJI, YTO 3HaYMTeJIbHaR AOJIR npOMbICJIOBOr0 YCUJIUR I l p U  npOMbICJIe KpUJIR 

% I o H U ~ ~  M O X e T  6 b 1 ~ b  Hal ' IpaBJIeHa H a  KOHIJ,eHTpaqMM n o ~ o 6 ~ o r o  T U n a ,  U YTO 

pe3yJ IbTaTbI  UGCJIeAOBaHUR MeTOAOM MOAeJIWPOBaHMR H e  6 y ~ y ~  COOTBeTCTBOBaTb 

TaKUM A ~ ~ ~ C T B U R M .  

47. O ~ ~ I Y H O  I'IpOMbICeJI H e  HaYUHaeTCR HenOCpeACTBeHHO IIOCJIe 0 6 ~ a p y X e ~ M R  

xopomero CKOnJIeHMR. D p e X ~ e  BCerO HeKOTOpOe BpeMR T ~ ~ ~ Y ~ T C R  H a  0 6 p a 6 0 ~ ~ y  

c o o ~ ~ e ~ c ~ ~ y r o r q e C i  YacTtI  ynosa, n o n y r l e n H o r o  3a npeAb1 ,qywee  T p a n e H x e .  3 ~ o  

CBR3aHO CO C B O ~ C T B O M  KPMJIR ~ ~ I C T P O  IIOPTUTbCR. YJIoB 3a T p a J I e H U e  COCTaBJIReT 

O ~ ~ I Y H O  H e  6onee 10 TOHH, CJIeAOBaTeJIbHO, OH MOXeT 6 b 1 ~ b  o 6 p a 6 o ~ a ~  AOBOJIbHO 

~ ~ I C T P O .   TO BPeMR OXMAaHUR, B TeYeHMe KOTOpOrO BeAyTCR ~ a J I b ~ e f l l l r M e  

IIOMCKOBbIe p a 6 0 ~ b 1 ,  Ha3bIBaeTCR B P ~ M ~ H ~ M  BTOPMYHOrO IlOMCKa (SST). 

48. I I a p a ~ e ~ p b r ,  x a p a ~ ~ e p ~ 3 y m w ~ e  p a 3 M e p  c K o n n e H M s  K p m s  u p a c n p e A e n e H u e  

llJIOTHOCTU, 6b1nw n o n y Y e H b 1  n o  M H @ O ~ M ~ ~ H M ,  ~ 0 6 p a ~ ~ o r i  B T e Y e H u e  C'beMKU FIBEX ki 

AaHHbIX, O ~ Y ~ J I M K O B ~ ~ H H ~ I X  B pa6o~e  K ~ J I M H O B C K O ~ O  M B M T ~ K ~  (1983 r.) .  YJ IoB~I ,  

HOJIyYeHHbIe U3 HeCeJIeKTUBHbIX ~ p a J I e H I 4 f i  B TaKMX CKOI'IJIeHMSIX, COCTaBJIRIOT B 

CpeAHeM 1,5 TOHH, n o  CpaBHeHUKJ C YJIOBaMM B 6-8 TOHH, n0JIyYeHHbIML.i RIIOHCKMM 

IIpOMbICJIOBbIMM CyAaMU B pe3yJIbTaTe T ~ ~ J I ~ H M ~  OTAeJIbHbIX C K O I I J I ~ H M ~ ~ .   TO 

CBR3aHO C TeM, YTO ITpU UCCJIeAOBaHMU MeTOAOM MOAeJIUpOBaHUR KanMTaH CyAHa  

~ b 1 6 U p a e ~  AJIR TpaJIeHMR TOJIbKO TaKUe CKOnJIeHUR, KOTOPbIe OH CYUTaeT 

AOCTaTOYHO O ~ I I I U P H ~ I M M  U IIJIOTHbIMM, T.e. llPUrOAHbIMM AJIR npOMbICJIa. 



49. A-p M a ~ r e n  n p e A c T a B M n  H a  p a c c M o T p e H u e  CBOIO p a 6 o ~ y  " A ~ a n u 3  u 

MOAeJIMpOBaHMe C O B ~ T C K O ~ ~  I O X H O O K ~ ~ H C K O ~ ~  ~ p M J I e ~ 0 f i  @JIoTMJIMM" 

(WS-KCPUE-89/5) ,  KOTOPaR 06cyx,qanacb H a  C ~ A ~ M O M  C0BelII;aHMI.I HK AHTKOMa. 

50. I I ~ O Q ~ C C  IIpOBeAeHMR OIIepaqMM COBeTCKMMM IIPOMbICJIOBbIMM CyAaMM 

CyqeCTBeHHO OTJIMrIaeTCR OT IIpOMbICJIa, K O T O P ~ I ~ ~  BeAyT RIIOHCKMe CyAa,  

~ e f i c ~ ~ y I O l I I ; u e  pa3AeJIbHO. C O B ~ T C K M ~  IIpOMbICJIOBbIe C y A a  ~ ~ ~ O T ~ I O T  BO 

B ~ ~ M M O A ~ ~ ~ C T B ~ I M  C H a y s  HO-MCCJIeAOBaTeJIbCKMMM CyAaMM. H a y s ~ o -  

MCCJIeAOBaTeJIbCKMe C y A a  IIOCTOSIHHO BeAYT IIOUCK HOBbIX K O H ~ ~ H T P ~ Q M ~ ~  

MH@OPMUPYIOT IIpOMbICJIOBbIe C y A a  06 0 6 ~ a p y ~ e ~ u u   HOBO^^ I I p M r ~ f i ~ ~ f i  AJIR 

npOMb1CJIa KOHqeHTpaqMM. I . ~ o M ~ I c J I o B ~ I ~  C y A a  H e  HaIIpaBnRIOTCR KO BCeM 

KOHLJ,eHTpaqMRM, KOTOPbIe 6 b 1 . a ~  0 6 ~ a p y X e ~ b 1 .  C O B ~ T C K M ~  IIpOMbICJIOBbIe CyAa ,  K a K  

n p a B M n o ,  p a 6 0 ~ a I O ~  r p y n n a M u ,  n e p e A B M r a R c b  6onee M e H e e  B H a n p a B n e H M u  c 

B o c T o K a  H a  s a n a ~ .  P a c ~ o  cyAa n e p e A s u r a m T c s  BMecTe  H a  p a c c T o s i H u e  ~o 100 

MOPCKMX MMJIb, I I p e X A e  YeM BePHYTCR H a  yXe I I p ~ f i A e ~ ~ b ~ f i  YYaCTOK. 

51. B CBR3M C 3TMM 6b1~10  PeIUeHO, rXT0 AaHHbIe no  BpeMeHM IIOMCKa, IIOJIyYeHHbIe C 

COBeTCKMX IIpOMbICJIOBbIX CYAOB, H e  MOrYT, BePORTHO, IIpeAOCTaBMTb H ~ O ~ X O A M M ~ I O  

M H @ o ~ M ~ ~ M I O ,  K a C a l o ~ y I O C R  OJ.&eHOK k i 3 ~ e ~ e ~ M f i  UMCJIeHHOCTM KPMJIR, TaK K a K  OHM 

p a 6 0 ~ a m ~  BO B ~ ~ M M o A ~ ~ ~ c T B M M  Apyr C A p y r O M  M H e  OCyIIJeCTBnRmT I I p 0 ~ 3 ~ 0 J I b ~ b 1 f i  

IIOMCK. T ~ M  H e  M e H e e  3aI'IMCM 3XOJIOTa MOrYT IIPeAOCTaBUTb MH@oPM~L(MH) 0 

I I a p a M e T p a X  CKOIIJIeHMR (CM. nyHKTbI 64 M 65). 

52. A-p M a ~ r e n  3 a ~ e ~  npeAcTaBMJI  H a  p a c c M o T p e H M e  p a 6 o ~ y  WS-KCPUE-89/6, 

KOTOpaR C O A e p X a J I a  OTYeT 06 aHaJIM3e B ~ I ~ O P K M  AaHHbIX C HaYYHO- 

MCCJIeAOBaTeJIbCKMX CYAOB, C0IIPOBOXAaIOIU;MX COBeTCKYIO nPOMbICJIOBYIO 

@IOTMSIMK).  TOT aHaJIM3 lTOKa3aJI, YTO I I O A O ~ H ~ I ~  AaHHbIe MOrYT 6 b 1 ~ b  MClTOJIb30BaHbI 

A n 9  o n p e A e n e H M R  p m M e p a  M M e c T o n o n o x e H u R  K O H Q ~ H T P ~ ~ M ~ ~ .  O n p e ~ e ~ e ~ ~ b ~ e  

TaKMM 06pa-30~ K0HU;eHTPaqMM COOTBeTCTBOBaJIM IIO p a 3 M e p y  M MeCTOIIOJIOXeHMH, 

KOHqeHTPaUMRM, OIIUCaHHbIM IIpM a H a n M 3 e  RIIOHCKMX AaHHbIX. n p M  M3yYeHHM 

COBeTCKMX AaHHbIX CTaJIO RCHO, LIT0 COBeTCKMe HayYHO-MCCJIeAOBaTeJIbCKMe C y A a  

OCTaBaJIMCb H a  IIPOTRXeHMM HeKOTOPOrO BpeMeHM B IIpeAeJTaX 0 ~ ~ e J I b H o f i  

KOHJJ,eHTpaUM&i M c J I y ~ a f i ~ 0  B O 3 B p ~ a J I M C b  K ~ e f i ,  BeAR IIOMCK H a  COCeAHeM YYaCTKe. 



54. r-H l 3 ~ 1 . x ~  Pi A - p  ~ H A O  ( W S - K C P U E - 8 9 / 7 1  ITOAHRJIM H a  0 6 c y ~ ~ e ~ u e  TPM 

n p 0 6 J I e ~ b 1 ,  KaCaloIQMeCR IIpOBeAeHHOrO I I p 0 @ .  E ~ T T ~ ~ Y O ~ T O M  MCCJIeAOBaHMR 

RnOHCKOrO npOMbICJIa KpMJIR MeTOAOM MaTeMaTMYeCKOrO MOAeJIMPOBaHUR 

(WS-KCPUE-89 /4 ) .  B o - n e p s b ~ x ,  OHM COO~IQMJIM, YTO B TeYeHMe nMKa n p o M b 1 c n o B o r o  

ce3o~a s lnoHcKMe cyAa U a c T o  B e n u  n p o M b I c e n  6onee no  c n o s M ,  u e M  n o  

CKOI'IJIeHMRM. P a 3 ~ e p b 1  3TMX CJIOeB HaMHOrO npeBbIIIIaIOT p a 3 M e p b I  O ~ H ~ ~ ~ X ~ H H ~ I X  

n p M  n p o s e A e H u u  n p o r p a M M b I  FIBEX c ~ o n n e ~ ~ $ i ,  B TO s p e M r r  KaK npu M c c n e A o s a n M M  

MeTOAOM MaTeMaTMYeCKOrO MOAeJIMpOBaHMR MCnOJIb30BaJIMCb BeJIMYMHbI 

n a p a M e T p o B  p a c n p e A e n e H u R  K p u n a ,  o c H o s a H H b r e  H a  p e3ynb~a~ax  FIBEX. Ha n o t I c K  B 

KOHLl,eHTpa~MRX, COCTORIQMX M3 TaKMX CJIOeB, 3aTparlMBaeTCR OYeHb M a n 0  BpeMeHM. 

T ~ K M M  O ~ P ~ O M ,  OHM M3yYaJIM BOnpOC 0 TOM, ~ Y A Y T  JIM MHAeKCbI CPUE, OCHOBaHHbIe 

H a  BpeMeHM IIOMCKa, IIOJIe3HbIMM B T ~ K O $ ~  M e p e ,  KaK H a  3 T 0  YKa3bIBaIQT pe3yJIbTaTbI  

MCCJIeAOBaHMR MeTOAOM MOAeJIMPOBaHMR. Bo-BTOPMX, OHM 06cyx,qan~ BOnpOC 06 

MCI"IOJIb30BaHMM MHAeKCOB, OCHOBaHHbIX H a  CyMMe B p e ~ e ~ P i  IIepBMYHOI-0 M B p e ~ e ~ u  

BTOpMYHOrO nOMCKa (PST-I-SST) B CBR3M C TeM, YTO H ~ O ~ X O A H M O ~  H a  0 6 p a 6 0 ~ ~ y  

BpeMR, O T p a X e H H O e  B SST, B 3 ~ a r I M ~ e J I b ~ o f i  M e p e  3aBMCMT OT ~IPOI?~BOAMMOZI[ 

llpOflyKyMM, M COCTaB ITpOAyK~MM CyIQeCTBeHHO MeHReTCR B 3aBMCMMOCTM OT 

ce3o~a. EI, H a K o n e Q ,  OHM yKa3a .m H a  H e p e a n b H o e  n o s e A e H u e  MoAenM: B o T H o l u e H m  

BeJIMYMH M M H M M ~ J I ~ H o G  MHTeHCMBHOCTM JIOBa, npM KOTOPbIX CYAHO OCTaeTCR B 

I'IpeAeJIaX KOHLJeHTpa~MM, M IIpeAnOJIOXMJIM, YTO MCnOJIb30BaHHaR MOAeJIb 

p a c n p e A e n e H M s  B A O C T ~ T O ~ I H O $ ~  M e p e  H e  o T p a m a n a  p e a ~ r b ~ o f i  cmyautiu, n p M  

KOTOPO$~ C p e A U  6 0 ~ 1 b r n o r o  KOJIMYeCTBa HeIIPMrOAHbIX AJIR npOMbICJIa K O H ~ ~ H T P ~ ~ M Z I [  

npMCyTCTByeT JIMIIIb HeCKOJIbKO IIpMrOAHbIX. 



55. ABTOP~I  ITpe~I'IOJIOXMJIM, YTO H ~ O ~ X O A ~ I M O  IIPOBBCTM 3KCIIePMMeHTbI C QeJIbIO 

MCCneAOBaHMR B03MOXHOCTI.f c6opa AaHHbIX PST, a T a K X e  M C I I ~ O ~ O B ~ T ~  

~ C T O ~ Y M B O C T ~  MOAeJIM n o  OTHOIIIeHMIO K o I I I u ~ K ~ M  perI4CTPitqMI.I A 0  PaCCMOTpeHMR 

HaYaJ Ia  P e r y J I s l p H O r O  c6opa AaHHbIX I I 0  BpeMeHM IlOMCKa. OHM T a K X e  BbICKa3aJIl.I 

MHeHMe 0 TOM, YTO A 0  HaYaJ Ia  M c c J I ~ A o B ~ H M ~ ~  H ~ O ~ X O A M M O  yCOBepIIIeHCTBOBaTb 

MOAeJIb PaClTpeAeJIeHMR KpMJIR TaKMM o ~ ~ X ~ O M ,  Y T O ~ ~ I  IIPOAeMOHCTPMPOBaTb 

H ~ O ~ X O ~ M M O C T ~  p e r y n R p H o r 0  c6opa TaKMX AaHHbIX. 

56. DpM O ~ C Y X A ~ H M M :  6b1n0 BbICKa3aHO MHeHMe 0 TOM, YTO BTOPaSI npo6ne~a ,  

I I O A ~ O ~ H O  OnMCaHHaR B n y H K T e  54, MOXeT 6 b l ~ b  pa3pe I I I eHa  n y T e M  3aHeCeHMR B 

c y ~ o ~ o k  X y p H a n  c s e g e ~ c ~ k  o n p o , q y ~ u ~ u ,  n p o u 3 ~ o ~ u ~ o k  B TO u n M  u H o e  BpeMR. 

57. A-p ~ H A O  M A-P I I I M M ~ A ~ Y  ( W S - K C P U E - 8 9 / 9 1  n p e A c T a B u n M  MH@OPM~U;MM O 

p a 3 M e p a x  0 6 n o s n e ~ ~ b 1 x  B stisape 1988 r. RnoncKMM T p a y n e p o M  arperauuk K p M n s  B 

p a k 0 H e  K CeB€!pY OT 0. ~ M B M H ~ C T O H  (K C e B e p y  OT A H T ~ ~ K T M Y ~ C K O ~ O  ~ O J I ~ O C T P O B ~ ) .  

Tpaynep B e n  IlpOMbICeJl B TeYeHMe O C Y I I ] ( ~ C T B J I R ~ M O ~  COBMeCTHO C 

MCCJieAOBaTeJIbCKMM CYAHOM KaiyO Maru CbeMKM H a  lTPOTRXeHMM UeTbIpeX ~ H e k .  

O ~ J I O B J I ~ H H ~ I ~  8 r P e r a u M M  RBJIRnMCb CKOpee  CJIORMM:, YeM CKOnJIeHMRMM, M B 8 8 %  

B c e x  ~ p a n e ~ ~ k  0 6 n a s n ~ s a n c ~  T O A ~ K O  OAMH cnok. Cpe ,q~m A n t I H a  T p a n e H m  BO 

BpeMR l lpOMbICna  COCTaBnRJIa 3,25 KM, CpeAHRR TOJIqMHa C J I O l  ( ~ . e .  m y 6 ~ ~ a  

~ ~ c ~ I ~ o c T ~ ~ H ~ H M R ) ,  O l lpeAeJ IeHHaR aKYCTMYeCKMMM MeTOAaMM, - 13,3 M, M CpeAHRR 

IIOBepXHOCTHaR IIJIOTHOCTb, BbIYMCJIeHHaR C llOMOqbIO AaHHbIX n o  YJIOBY, - 228 r / ~ ~ .  

T ~ K M M  06pa30~, 3TM CnOM 6 b 1 n ~  B 44,5 pa3a AnMHHee, B 2,7 p X 3 a  T O A q e ,  HO H a  2 5 %  

M e H e e  nJIOTHbIMM, YeM TMIIMYHbIe CKOllJIeHMR, I l a p a M e T P b I  KOTOpbIX 6 b 1 n ~  

BbIcIMCJIeHbI C MCnOJIb30BaHMeM aKYCTMUeCKMX AaHHbIX, C O ~ P ~ H H ~ I X  BO BpeMSI 

n p o B e A e H M R  CbeMKM FIBEX. AnMHa C a M o r o  K p y n H O r O  cnos, 0 K o T o P o M  c006qanocb 

B AOKyMeHTe, COCTaBJIRJIa 18,s KM, npM 3TOM IIPOTRXeHHOCTb KOHueHTPauMM 

n p e s b m a n a  52 KM. 

58. A-p ~ H A O  M r - H  HUMM (WS-KCPUE 8918) PaCCMOTpeJIM AaHHbIe no  CPUE, a 

T ~ K X ~ M H @ O P M ~ ~ M I O  0 p a 3 M e p e  M COCTORHMM KPMJIR, llOJIyYeHHyIO C CeMM 

T p a y A e p O B  B p a k 0 H e  K C e B e p y  OT 0 - B a  ~ M B M H ~ C T O H  C RHBaPR IT0 M a P T  1988 r. B 

CBR3M C XaPaKTePOM O ~ J I O B J I ~ H H ~ I X  a r p e r a q t r k  IlpaKTMYeCKM OTCyTCTBOBaAO B ~ ~ M R  

n e p B u q H o r o  n o u c K a .  A a n ~ b ~ e  n o  ynosy sa T p a n e H M e  3 a ~ ~ c e n ~ i ,  n o - s l . i ~ ~ ~ o ~ y ,  OT 

K O H ~ Y H O ~  llPOAYKI&MM BbIJIOBa, a H e  OT YMCJIeHHOCTM KpHJIR, M H e  M3MeHRJIMCb H a  

npOTRXeHMM BpeMeHM. A ~ H H ~ I ~  no  YJIOBy H a  eAMHMqy IIpOMbICJIOBOI'O BpeMeHM H e  

M3MeHRJIMCb B ~ H ~ Y M T ~ J I ~ H O ~  CTeneHM CO BpeMeHeM, XOTR B CJ IyYae  pa3JIMYHbIX 

CYAOB 3TM MHAeKCbI 6 b 1 . n ~  MaKCMMaJIbHbI B pa3HbIe  BpeMeHa .  O 6 q ~ k  YJIOB, 



60. E C C J ' I ~ A O B ~ H M ~  n p 0 M b I C n a  KpMnR % l T o ~ M e f i  MeTOAOM MaTeMaTMYeCKOrO 

M o A e n r ? p o s a n M n  ( W S - K C P U  E - 8 9 1 4 )  y K a 3 a n o  H a  TO, YTO n o K a 3 a T e n M  CPU E, 

M C n O n b 3 y I o ~ M e  B p e ~ s  n e p B M Y H O r 0  nOMCKa (PST) ,  RBJIRIoTCR donee ~ ( ~ ~ @ ~ K T U B H ~ I M U  

lTpM BbIRBJIeHMM M 3 ~ e ~ e ~ M f i  rIMCJIeHHOCTM KpMJIR B KOH4eHTPa4MRX n 0  CPaBHeHMIo C 

TeMM llOKa3aTeARMM, KOTOPbIe COBMeqaIoT B p e ~ s  FIepBMrIHOrO M B p e ~ s l  BTOpMrIHOrO 

nOMCKa (PST+SST). C T ~ T M C T M Y ~ C K M ~  AaHHble TaKOrO BMAa BepORTHO MOXHO 

PerMCTpMpOBaTb  B pa6ove~  llOpRAKe, IlOCKOJIbKy MX MOXHO nOJiYYMTb n y T e M  

BbIrIMTaHMR BpeMeHM, H ~ O ~ X O A M M O ~ O  AJIR I7POrIMX BMAOB AeRTeJIbHOCTM, TaKUX KaK 

nepeaava rpy3a, p a 3 B o p a u u s a H M e  u c6op ce~efi  w n p o M b I c e n ,  K o T o p o e  rIeTKo 

o n p e A e n e H o .  T ~ M  H e  MeHee ,  ~ ~ Y I ~ C O O ~ ~ ~ ~ H O C T ~  ~ucpcpepe~quayu~  M e x A y  PST M SST 

6b1na  n o c T a s n e H a  nod coMHeHcIe  u n o ~ p o 6 ~ o  06cyx~anacb.  



IIpMrOAHOrO AJIR npOMbICJIa CKOnJIeHMR H e  3aHMMaJIO AOJIrOrO BpeMeHM. T ~ M  H e  

M e H e e  6 b 1 ~ 1 0  lTpaKTMYeCKM HeB03MOXHO OITpeAeJIMTb TOYHO, KaKYK) YaCTb 3 T O r 0  

I IepMOAa CJIeAOBaJIO CVMTaTb " B P ~ M ~ H ~ M  IIepBMYHOrO IIoMcK~". 

BOIIPOCbI, B03HHKIIIHE B CB83H C OEjCYXAEHKbIMH AOKYMEHTAMH, 

M B ~ I T E K A I O I U M ~ ~  133 3~0r-o AHAJIHJ 

64. B CAeJIaHHOM r-HOM HYMM C O O ~ I ~ ~ H M M  6b1n0 I'IOAYepKHyTO TO, YTO H e  BCe 

KOHQeHTpayMM KPMJIR IIPMrOAHbI AJIS IIpOMbICJIa. E~oJI~IIIMHcTBo K O H Q ~ H T ~ ~ Q M ~ ~ ,  

COCTOSIWMX KaK M3 C K O ~ J I ~ H M ~ ~  TaK M M 3  CJIOeB, CJIMIIIKOM " 6 e A ~ b 1 "  AJIR IIpOBeAeHMR 

np0MbICJIa .  B OCHOBHOM H a  IlPOMbICJIOBbIX C y A a X  ~I IoHMM H e  COXpaHSIeTCR 

U H @ O P M ~ Q A R  06 O ~ H ~ ~ Y X ~ H H ~ I X  " 6 e ~ ~ b 1 X "  KOHQeHTpaQMRX. T o J I ~ K o  " x o ~ o I I I M ~ "  

KOHQeHTPaL&MM O ~ J I ~ B J I M B ~ I ~ T C ~ ,  llpM 3TOM TOJIKOBaHMe C O ~ P ~ H H ~ I X  IIPOMbICJIOBbIX 

AaHHbIX 3aBMCMT OT TOrO, COCTOMT JIM KOHUeHTPaIJMSJ I43 C K O ~ J I ~ H M ~ ~  MJIM CJIOeB. 

T ~ K M M  O ~ ~ Z B O M ,  CYkiTaJIacb B ~ X H O ~ ~  pa3pa60~~a  6onee TOYHbIX 0 n p e ~ e J I e ~ M f i  

" 6 e , q ~ b 1 ~ "  MJIM "xo~oIIIMx", B IlOHMMaHMM P ~ I ~ O J I O B O B ,  K O H Q ~ H T P ~ Q M ~ ~ .  EjbIJIM 

c o r n a c o s a H b 1  mtrpoKMe o n p e A e n e H M s  " 6 e A ~ o f i "  ( c o c ~ o r r q e f i  ~ ~ 6 0  143 c ~ o n n e ~ c r f i  

nu60 M 3  cJIo~B) ,  KOHQeHTPa4MI4, C O C T O R ~ ~ ~ ~  M 3  "XOPOIIIMX cJIo~B" KOHQeHTPaQMM M 

KOHQeHTpaQMM, C O C T O R ~ ~ ~ ~  M3 "xo~oIIIMx" a~ -pe ra r lMf i ;  OHM IIPMBOASITCR B 

A o ~ o J I H ~ H M M  4. 



65. I I O C K O J I ~ K Y  M H T e p n p e T a 4 M R  IIpeACTaBJIeHHbIX IIpOMbICJIOBbIX CTaTMCTMYeCKHX 

AaHHbIX 3aBMCMT OT TOrO, O ~ J I ~ B J I U B ~ J I C R  JIM XOPOIIIM~~ c J I o ~ ~  MJIM XOpOIIIaR 

a r p e r a q M R ,  B a X H O  YTOYHMTb, BO3MOXHO JIM BbIRBMTb 3TO pa3JIMYMe H a  6 0 p ~ y  CyAHa 

AJIR P e r y J I R p H O r O  c6opa AaHHbIX . C ~ M M H ~ P  COrJIaCMJICR C TeM, rITO 3TO B03MOXHO 

OCymeCTBMTb lT0CpeACTBOM M3YrIeHMR 3 a n M c e f i  rMApOaKyCTMYeCKMX n p ~ 6 o p o ~ .  

Bonpoc p a 3 p a 6 0 ~ ~ M  pa6o~ero onpeAeJIeHMrr ,  o n M c b I s a I o u e r o  K o H q e H T p a q w u  

( ~ ~ J I l o Y a I o ~ e r o  HeKOTOpbIe TMnMUHbIe 0 6 p a 3 q b 1  3alTMcefi rMApOaKyCTMYeCKMX 

n p ~ 6 o p o ~ ) ,  6 b 1 ~  n e p e A a H  H a  p a c c M o T p e H u e  Pa6o~efi rpynne no  KpmnIo. 

67. A - p o ~  M a ~ r e m e ~  6b1na  n p e A n o x e s a  @ o p ~ y n a ,  n o  ~ o ~ o p o f i  MOXHO 

BbIrIMCnMTb I ' I ~ M ~ J I M ~ M T ~ J I ~ H o ~  3 H a u e H M e  Nc,  MCnOJIb3yR AaHHbIe CheMOK, 

BbIIIOJIHeHHbIX COBeTCKMMM CYAaMM ( Y ~ ~ B H ~ H M ~  3). An9 MCnOJIb30BaHMR 3 T O r 0  

YpaBHeHMR H ~ O ~ X O A M M ~ I  3HaYeHMR I IapaMeTpOB W, V, t M A. 3HaYeHMe V - CKOPOCTb 

nOMCKa - M3BeCTH0, B TO BpeMR KaK AaHHbIe n 0  I T a p a M e T p y  t - BpeMR nOMCKa M e X A y  

KOHqeHTPaQMRMM - MOXHO I'IOJIyYMTb IIpM HaJIMYMM COOTBeTCTByIo~MX 

o n p e ~ e a e ~ u f i .  3 ~ a ~ e ~ ~ e  B e n w m H b I  A ~ ~ B M C M T  OT O ~ H ~ P Y X ~ H H O ~ O  n p e A e A a  

p a c n p e A e n e H u s  K p u n R ,  no npu  TOM ero MOXHO Y T O Y H U T ~  npw c p a B H e H u u  c 

AaHHbIMM n o  O K ~ ~ H O ~ ~ ~ @ M Y ~ C K P ~ M  XapaKTepMCTMKaM pafio~a M ~ 0 n o r p a @ M k i  AHa. 

~ I M ~ I O T C S I  CBMAeTeJIbCTBa TOrO, YTO HaYYHO-MCCJIeAOBaTeJIbCKMe C y A a  MMeIoT 

TeHAeHIJ,MIo OrpaHMYMBaTb p a f i 0 H  CBO& AeRTeJIbH0CTI.r @ ~ O H T ~ J I ~ H ~ I M U  30HaMM M 

T O ~ O ~ ~ ~ @ M Y ~ C K M M M  O C O ~ ~ H H O C T R M M  AHa. B~PORTHO, YTO 3 T 0  npMBeAeT K 

3aBbIIUeHMIo 3HaYeHMR BeJIMYMHbI Nc B CBR3M C TeM, YTO nJIOTHOCTb ( Y M C J I ~ H H O C T ~  H a  

eAMHMqy IIJIOIQ~AH) K O H I J , ~ H T ~ ~ ~ M ~ ~  BO BCeM p a f i 0 H e  (A)  MOXBT 6 b 1 ~ b  HMXE: 

ITJIOTHOCTM B 3 0 H e  CKOHqeHTPMPOBaHHOrO IIpOMbICJIa. mMpMHa I'IJIOmaAM 

~ @ @ ~ K T U B H O ~ O  I'IOMCKa W PaBHReTCR AMaMeTPY KOHqeHTpaqMM ( I I ~ M H M M ~ R  @ O ~ M Y  

KOHII,eHTPaQMM 31 OKPYXHOCT~) .  OnpeJ(eJIeHMe c p e ~ ~ e f i  BeJIMYMHbI PaAMyCa  

K0HqeHTPaqMI.f M OTKJIOHeHUe OT MCTMHHOrO 3HaYeHM9, B03HMKaIoIll(e€? n p M  3TOM, 



68. P a 3 ~ e p  llpMrOAHbIX AJIR npOMbICJIa ~ o ~ I J , e H T p a I J t r f i  MOXHO OnPeAeJIMTb 

l l y T e M  HaHeCeHMR H a  K a p T y  MeCT OCyweCTBJIeHUR ~ p a J I e H U f i  B I ' IpeAeJIaX 3 ~ 0 f i  

KOHqeHTpaqUPi.  3 ~ y  MH@OPM~IJUK) MOXHO lTOJIyrlUTb OT COBeTCKUX M RnOHCKUX 

CyAOB. H a n p u ~ e p ,  MOXHO BbIrIUCJIMTb UeHTPOMA M ~ c T o I ~ o J I o X ~ H U ~ ~  ~ ~ K C U ~ O B O K  U 

OQeHMTb C p e A H e e  KBaApaTUYeCKOe PaCCTORHUe M e X A y  KaXAbIM U3 n o J I 0 X e H U f i  Pi 

QeHTpOUAOM. C nOMOIY;bKI MaTeMaTUrIeCKOrO aHaJ IU3a  pa3JIUrIHbIX @ O ~ M  MOXHO 

OllpeAeJIkiTb COOTBeTCTByIOwee 3HaYeHUe  I I O C T O ~ I H H O ~ ~ ,  I l p U  YMHOXeHMU K O T O P O ~ ~  H a  

BeJIUYUHy C p e A H e r O  KBaApaTMrIeCKOrO paCCTORHM5I MOXHO BbIYUCJIMTb 

f l e f i ~ ~ B U ~ e J I b H b 1 f i  P a A U y C  LC.  B CBOIO O r I e p e A b  3TO IIpeAOCTaBMTb I ' I ~ M ~ J I M ~ U T ~ J I ~ H O ~  

3HaYeHMe H ~ O ~ X O A M M O ~ O  I I a p a M e T p a  W, YnOMRHYTOrO B nPeAbIAYweM nyHKTe.  E c n ~  

n o n y r I e H H o e  3 ~ a ~ e ~ u e  u u M e e T  n o r p e m H o c T b ,  BbIvMcneHHoe  3 ~ a r l e ~ ~ e  n a p a M e T p a  

N c M O X H O  UCllOJIb30BaTb AJIR I'IOJIyYeHMR eCJIM H e  ~ ~ C O J I K ) T H O ~ O ,  TO 

OTHOCUTeJIbHOrO MHAeKCa YUCJIeHHOCTM KPUJIR. 

69. A n %  BbInOJIHeHMR aHaJIU3a,  OIIMCaHHOrO B I'IpeAbIAyYeM nyHKTe ,  H ~ O ~ X O ~ M M O  

MMeTb Ol lpeAeJIeHHbIe  CBeAeHUR 0 ~ a u 6 o J I e e  BePORTHbIX @ O P M ~ X  K O H I & ~ H T P ~ U ; M ~ ~ .  B 

3TOM OTHOLIIeHUU MOrYT 6 b 1 ~ b  nOJIe3HbI ~ ~ @ M K C M P O B ~ H H ~ I ~  M€?CTOllOJIOXeHMR 

~ p a J I e H M f i ,  RBJrRIowMeCR OAHUM 1.13 3JIeMeHTOB IIPOMbICJIOBbIX AaHHbIX ( T L K U ~  KaK Te,  

KOTOPbIe paCCMaTPUBaK)TCR A-POM b f a H r e J I e ~  B A o ~ o J I H ~ H U U  5). K o H ~ ~ H T ~ ~ I & U U  

MOrYT 6 b 1 ~ b  PaCnOJIOXeHbI  ~ 6 f l ~ 3 1 . 1  ~ U ~ P O ~ ~ ~ @ M Y ~ C K M X  O C O ~ ~ H H O C T ~ ~ ~ ,  KOTOPbIe 

MOrYT RBJIRTbCR ~ I P M ~ I U H O ~ ~  TOTO, KaKYKJ @OPMY UMeeT KOHLJ,eHTpaqUR. Eb1JI0 

BbICKa3aHO n p e A n O J I O X e H U e  0 TOM, YTO 60nee my6o~oe  n0HUMaHMe ycnosrnfi 

@OPMMPOB~HMR ~ 0 ~ 4 e H ~ p a U ; U f i  CMOXeT 06J Ie rYUTb OITpeAeJIeHUe TOrO, ~ a ~ 0 f i  

@ O P M ~ I  ~ 0 H q e H ~ p i t 4 U f i  MOXHO OXMAaTb. 

70. Eb1JI0 nOAYepKHyT0 ,  YTO 3HaYeHUe  LC, XapaKTepU3yIOIQee 0 6 H a p y X e H ~ b 1 e  

KOHqeHTpayUPi,  no  Bce f i  BePORTHOCTM 3aBbImeH0, nOCKOJIbKy 6onee BePORTHO 

0 6 H a p y X e H U e  6onee KPynHbIX K O H L & ~ H T ~ ~ ~ U ; U ~ ~ .  Eb1JIa CAeJIaHa IIOnbITKa OnpeAeJIMTb 

B e n u r I c I n y  a ~ o f i  n o r p e m H o c T H  npu ~ c n o ~ ~ b a o ~ a ~ u c r  ~ogenef i  n o U c K a  npr?  

UCCJIeAOBaHMH MeTOAOM MOAeJIUPOBaHUR. I I ~ M  3TUX MCCJIeAOBaHMRX 

IIpenOJIaraJIOCb,  YTO KOH4eHTPaU;UM UMeK)T @OPMY KPYra, I IpU 3TOM PaAHyCbI 

p a s n o M e p H o  p a c n o n o x e H b r  B npegenax B c e r o  A M a n a 3 o H a  OT 5,6 no 11,3 M O P C K O ~ ~  



a H a J I U 3 e  AaHHbIX, C O ~ ~ ~ H H ~ I X  COBeTCKUMU HayYHO-UCCJIeAOBaTeJIbCKMMM CyAaMM, 

6 b 1 n a  I IOAHRTa A-POM M a n r e J I e ~  B AOKyMeHTe WC-KCPUE-8916.  TO H e  BbI3bIBaeT 

3 a ~ p y A ~ e ~ U f i ,  eCJIU IIOUCK IIPOBOAUTCR IIPOW3BOJIbH0, H O  RBJISIBTCR npo6ne~of i  B 

YCJIOBMRX H a n P a B J I e H H O r O  n O U C K a  (i.e.  I I p U  HalTpaBJIeHHbIX n 0 n b I T K a X  IIOBTOPHO 

~ a f i ~ k i  P a H e e  0 6 ~ a p y X e ~ ~ y l o  K O H U ~ H T ~ ~ ~ M ~ ~ ) .  E b l J I 0  n p M 3 H a H 0 ,  YTO lTOJIyYeHUe 

T o r I H o r o  ~ H ~ ~ I ~ H U R  n a p a M e T p a  Nc H e  R s n r r e T c r r  n e p ~ o o v e p e ~ ~ o f i  3 a ~ a ~ e f i  

AeRTeJIbH0CTI.f COBeTCKUX nOMCKOBbIX CYAOB. T ~ M  H e  M e H e e ,  6 b r n o  OTMeYeHO, YTO B 

T e X  CJIyrIaRX, K O r A a  YeTKO O I l P e A e J I e H H O r O  pafio~a H ~ O ~ X O A H M  JIMIIIb 

73. Pa6o~ufi  C e M M H a p  llpUIIIeJI K 3aKJIloYeHMlo 0 TOM, YTO c a ~ b ~ f i  M ~ J I K M ~ ~  M ~ C I I I T ~ ~ ,  

n o  KOTOPOMY A a H H b I e  IIpeACTaBJIRloTCR B AHTKOM B H a C T O R q e e  B p e M R  ( n o  YYaCTKaM 

n J I O 4 a A b l o  I I ~ M ~ J I H ~ ~ I T ~ J I ~ H o  B 30 X 30 MOPCKMX M U J I ~ ) ,  RBJIReTCR CJIUIIIKOM r p y 6 b 1 ~  

AJIR O n p e A e J I e H U R  p a 3 M e p a  K O H ~ ~ H T P ~ ~ M ~ ~ .  Eb1.U nogpo6~0  0 6 c y ~ ~ e ~  BOripOC 0 

AOIIOJIHUTeJIbHbIX AaHHbIX, KOTOPbIe HayYHO-MCCJIeAOBaTeJIbCKMM C y A a M  6 y ~ e ~  



OIIPEAEJIEHHE IIAPAMETPOB PACIIPEAEJIEHHSI KPHJIR B 

XOPOIJIHX KOWEHTPAQEISIX IIOCPEACTBOM HCIIOJIb30BAHHR aAHHbIX CPUE 

'74. P ~ C C M O T ~ ~ B  HeKOTOpbIe M3MeHeHMR OTrIeTa C I I ~ ~ M ~ J I M C T ~ - K O H C ~ J I ~ T ~ H T ~  

( W S - K C P U E - 8 9 / 4 ) ,  KaK 3 T 0  OIIMCbIBaeTCR B ~ o I I o J I H ~ H M M  6, P a B o r ~ ~ f i  CeMMHap 

COrJIaCMJICSl C TeM, r l T 0  HeCMOTPR H a  TO, rITO BCe ewe MMelQTCR COMHeHMS B 

OTHOlUeHMM KOJIHrleCTBa IXH@OPMBQMH, B B O A U M O ~ ~  IIpM MCIIOJIb3OBaHMH MOAeJIM, 

IIOJIyYeHHble pe3yJ IbTaTbI  yKa3bIBaK)T H a  TO, r IT0  MHAeKCbI CPUE, MCIIOJIb3yK)~Me 

M O A M @ M K ~ ~ U K )  BpeMeHM M e X A y  TpaJIeHMRMM, - ~ [ c € ? B A o - B ~ ~ M S  IIepBMrIHOrO IIOkiCKa, 

PPST, CMOrJIM 6b1 IIpeAOCTaBMTb M H @ o ~ M ~ ~ M K )  06 M3MeHeHMRX ~ H O M ~ C C ~ I  B 

KOHqeHTpaqMM, C O C T O R I I J ~ ~ ~  M3 XOPOIIIMX arperaqkifi. Ta~Pie MHAeKCbI MOrYT BbIRBMTb 

M3MeHeHMR, KOTOPbIe MOrYT 6 b 1 ~ b  IIpOIIyweHbI IIpM MCIIOJIb30BaHHM MHAeKCOB, 

BbIBeAeHHbIX I4CKJIK)rIMTeJIbHO H a  OCHOBe AaHHbIX I70 BpeMeHM IIOHCKa. EblJ I0  

OTMerIeHO, UTO Ha4MOHaJIbHbIe ~ 1 a 6 o p a ~ o p ~ ~  B IIpMHlJ,MIIe CMOrYT BbIBeCTM 

I I o J ( o ~ H ~ I ~ ~  MHAeKC, MClTOJIb3yR AaHHbIe IIO BpeMeHM HarIaJIa  M OKOHrlaHMR KaXAOrO 

OTAeJIbHOrO TpaJIeHMR. H ~ K O T O ~ ~ I ~  CTPaHbI YXe c 0 6 ~ p a ~ ) ~  3 T y  M H @ O P M ~ ~ ] U K )  

Pe ryJ IRpHO.  B CyI4eCTByK)wMe CyAOBbIe XypHaJIbI  6 y ~ e ~  H ~ O ~ X O A M M O  BHeCTM 

HeKOTOPbIe He3HarIMTeJIbHbIe AOIIOJIHHTeJibHbIe r p a @ b l ,  B KOTOPbIX MOXHO G ~ I J I O  6b1 

yKa3aTb ,  M3MeHRJIaCb JIM IIPOM3BOfiMMaR IIPOAYKQMR, a T a K X e  IIpepbIBaJIMCb JIM 

0 6 b l r I ~ b 1 e  IIOMCK M IIPOMbICeJI B CBR3M C H ~ ~ J I ~ ~ o I I ~ M R T H ~ I M M  IIOrOAHbIMM YCJIOBMRMM 

HAM I I o , ~ o ~ H ~ I M M  3TOMY @ ~ K T O ~ ~ M U .  



BbIBEAEHkIE KOMIIJIEKCHOrO EIHAEKCA PEICJIEHHOCTEI 

76. P e 3 y J I b ~ a ~ b 1 ,  IIpUBeAeHHbIe B Ta6mqax A o ~ o J I H ~ H U R  6, yKa3bIBaIOT H a  TO, rlTO 

B OTHOIUeHMM XOPOIIIMX a r p e r a q U f i  AaXe HaMJIyrlIIIMe UHAeKCbI CPUE, AaHHbIe AJIR 

KOTOpbIX MOrYT 6 b 1 ~ b  c o 6 p a ~ b 1  H a  IIpaKTUKe, 0 6 n a ~ a m ~  JIMIIIb 0 r p a ~ M r I e ~ ~ o f i  

B03MOXHOCTbH) BbIRBJIeHUR C O K p a e H M R  PaAMyCa  CKOnJIeHMR (r). C H M X ~ H U ~  

~ O B ~ ~ X H O C T H O ~ ~  IIJIOTHOCTU KpUJIR (6) MOXHO JIerKO BbISIBMTb C HOMOqbKJ MHAeKCOB, 

U C n O J I b 3 y H ) ~ U X  AaHHbIe no  BpeMeHM npOMbICJIa. Kmanocb 6b1, rITO MHAeKCbI, 

U C l l O J I b 3 y H ) ~ U e  I I c ~ B A o - B ~ ~ M R  n e p B U r I H O r 0  nOMCKa, llOT€?HIJ,MaJIbHO C ~ O C O ~ H ~ I  

B ~ I R B M T ~  y M e f i b m e H u e  mcna c ~ o n n e ~ u f i  H a  e A u H u q y  nnoqanu B npenenax 
KOHL&eHTpa~MM (D,). B OCHOBHOM, n p U  CHUXeHMM ~ U O M ~ C C ~ I  3HarIeHMe MHfieKCa CPUE 

CHUXaeTCR B ~ e ~ b I I I e f i  n P O n O P q M U  (ZITO Ha3bIBaeTCR ~ e J I M ~ e f i ~ 0 f i  ~ ~ B U C M M O C T ~ K ) ) .  

79. C O C T ~ B H ~ I ~  rIaCTU K O M ~ J I ~ K C H O ~ O  MHAeKCa rIUCJIeHHOCTM M MCTOrIHUKM 

AaHHbIX, H ~ O ~ X O A M M ~ I X  AJISI MOHMTOpMHra UX I 4 3 ~ e ~ e ~ M f i ,  IIpMBeAeHbI B 

A o ~ o J I H ~ H H U  7. B b ~ n a  BbIHeCeHa PeKOMeHAaqMR 06 U3yYeHMM TOTO, C ~ a ~ 0 f i  

CTeneHbKI TOVHOCTM n 0 ~ 0 6 ~ b 1 f i  K o M I I J I ~ K c H ~ I ~ ~  MHAeKC rIMCJIeHHOCTU M O X e T  OueHMTb 



80. Eb1JI0 OTMeYeHO, YTO n p e ~ J I 0 X e ~ ~ b I f i  MeTOA OqeHKM N , ~ o n x e ~  IIpMHRTb BO 

BHMMaHMe B03MOXHOCTb TOrO, UTO CHMXeHMe ~ M O M ~ C C ~ I  KPMJIFI M O X e T  RBJIRTbCSI 

c n e A c T s M e M  cor<pqesusr o6qefi n n o q a A u ;  p a c n p o c T p a H e H m  KPMJIR Aaxe B T e x  

CJIyYaRX, KOrAa  JIOKaJIbHaR YMCJIeHHOCTb KpUJIR B pafio~e IIpOMbICJIa IIpaKTMYeCKM 

H e  M3MeHMJIaCb. T ~ M  H e  MeHee ,  6 b r n o  OTMeYeHO TO, YTO IlpM P a C Y e T e  

I IpeAJIOXeHHOrO K O M I I J I ~ K C H O ~ O  MHAeKCa H e  IIpMHMMaeTCR BO BHMMaHMe 

KOJ'IUrIeCTBO KPMJIR B 6 e ~ ~ b 1 x  KOHIJ,eHTpaQMRX; O H 0  MOXeT M H e  U3MeHRTbCR n o  

OTHOIIIeHMM K KOJIMYeCTBY B XOPOUIMX KOHJ.JeHTpaLl,MRX, IIOCKOJIbKy M3MeHMTCR 

06qee PaCr IpeAeJ IeHMe KPMJIR. A ~ H H ~ I ~ ,  nOJIyrIeHHb1e COBeTCKMMM HayYHO- 

MCCJIeAOBaTeJIbCKMMM CyAaMM, MOrYT IIpeAOCTaBMTb HeKOTOPYIo MH@OPM~IJMH) n 0  

BTOMY BOnPOCY. 

81. C ~ M M H ~ ~  OTM~TMJI,  r IT0  IIOJIe3HaR S I H @ O P M ~ ~ U R  AJIR YTOYHeHMR 3 T O r 0  

IIOAXOAa M O X e T  6 b 1 ~ b  IIOJIyrIeHa B TOM CJIyYae,  eCJIM 6 y ~ y ~  UMeTbCR AaHHbIe no  

K ~ . K O M ~ - J I M ~ O  pafio~y,  B KOTOPOM RnOHCKMe TpayJI t lpbI ,  COBeTCKMe HaYYHO- 

MCCJIeAOBaTeJIbCKMe C y A a  Pi HayrIHO-MCCJIeAOB&TeJIbCKMe CyAa ,  O C y q e C T B J I R H l ~ M e  

CMCTeMaTMYeCKMe C'beMKM, Ol l epMpyIoT  OAHOBpeMeHHO. 

82. Y ~ O M R H ~ T ~ I ~  B n y H K T e  79 BePORTHYK) M3MeHYMBOCTb K O M ~ J I ~ K C H O ~ O  UHAeKCa 

CJIeAyeT OqeHMBaTb C TOrIKM 3peHMR CTeneHM TOYHOCTM, C K O T O P O ~ ~  B03MOXHO 

a a ~ e p u ~ b  c o c T a s n r r m q M e  n a p a M e T p b I  (CM. A o n o a ~ e ~ u e  7). 

83. B H a C T O R q e e  BpeMR YTOrIHeHMe CyqeCTByIotorqMX MeTOAOB &HaJIH3& AaHHbIX lT0 

PaCnpeAeJIeHMK, KPMJIR, IIOJIyYeHHbIX nOCpeACTBOM HaYYHbIX C'beMOK ( T ~ K M X  K a K  

FIBEX), H e  MMeeT BbICOKOrO llpMOpMTeTa. Eb1Jl0 BbICKa3aHO MHeHMe 0 TOM, YTO 6onee 

q e n e c o o 6 p a 3 ~ b 1 ~  RBMJICR 6b1 C ~ O P  M a H a n M 3  6 o n b u r e r o  KOJIMYeCTBa npOMbICJIOBbIX 

AaHHbIX I'IO n a p a M e T p a M  PaCIIpOCTpaHeHMR O ~ J I O B J I ~ H H ~ I X  a r p e r a q U f i  ( T ~ K M x ,  K a K  

H a n p M M e p  Te,  KOTOPbIe 6bIJIM OnMCaHbI A;-POM 3 ~ ~ 0  M A-POM ~ M M ~ A ~ Y  B 

WC-KCPUE-8919. 



84. T ~ K M M  Xe O ~ P ~ ~ O M ,  IlOJIyYeHMK, H H @ O P M ~ ~ M M  no  B ~ ~ M ~ H H ~ > M  TeHAeHqMRM 

n a p a M e T p o B  p a c n p o c T p a H e H m  K p u m  0.e. TeMnbI @ O P M U P O B ~ H M R  M p a c c e m a H u s  

xoporuux a r p e r a q ~ f i )  H e  npuAasanocb n e p B o c T e n e H H o r o  ~ H ~ Y ~ H M R .  H e c ~ o ~ p s  H a  

TO, YTO TaKOrO P O A a  M H ~ o ~ M ~ ~ H K ,  XeJIaTeJIbHO MMeTb AJIR nOCTpOeHMR 6onee 

T O Y H O ~ ~  2 i o ~ e . a ~  n e p e M e W e H M n  RIIOHCKMX T p a y n e p o B  n o  ~ P M H R T U M  p e m e H m  

OCTaBMTb P&OH PaClIOJIOXeHMR KOHueHTPaQMM, eCJIM TeMn BbIJIOBa CTaHOBMTCR 

CJIMIIIKOM HM3KMM, 3 T a  M H @ o P M ~ ~ M R  MMeeT 3HaYeHMe TOJIbKO B C J I y Y a e  OnpeAeJIeHMR 

3 ~ a Y e ~ M f i  NCu LCc MCnOJIb30BaHMeM AaHHbIX 0 BpeMeHM IlOMCKa K O H U , ~ H T ~ ~ ~ M ~ ~ .  T e M  

H e  M e H e e ,  3 T 0  H e  KaXeTCR u e J I e c 0 0 6 p a 3 ~ b 1 ~  B CJIyYae ITPOMbICJIOBbIX AaHHbIX 

%IoHMM no  A p y r M M  ITpMYMHaM. 

83. Eb1JIa I I p e A J I O X e H a  M O ~ M @ M ~ M ~ O B ~ H H ~ R  MOAeJIb RnOHCKOrO llpOMbICJIa, 

KOTOpaR H e  YYMTbIBaeT pa3JIMYMR M e X A y  B P ~ M ~ H ~ M  ITepBMrIHOrO ti B p e M e ~ e M  

BTOpMYHOrO TIOMCKa.  TO MOXHO OCYweCTBMTb IIyTeM PeI-MCTpaQMM 06wero 

BPeMeHM n0MCKa M e X A y  TpaJIeHMRMM H a  OCHOBe BpeMeHM, H ~ O ~ X O A H M O ~ ' ~  AJIR 

06pa60~~1 .1 .  KoJIMY~cTBo O ~ H ~ ~ ~ X ~ H H ~ I X  3a 3TOT nepMOA C K O I T J I ~ H M ~ ~  6 y ~ e ~  

c J I Y Y ~ ~ ~ H ~ I M ,  M HaMJIyYJ.IIMe M 3  3TMX C K O ~ J I ~ H M ~ ~  6 y A y ~  B b 1 6 p a ~ b 1  AJIS n O C J I e A y I O ~ e I " 0  

TpaJIeHMS.  Eb1JIa BbIHeCeHa PeKOMeHAauMR 06 M3yYeHMM 3 ~ 0 f i  B03MOXHOCTI.I. 

3HAT3[EHEIE ~AKJIHPEHEIB AJIR CTPATErkIkI COXPAHEHEIR 

P a 6 o ~ a ~  rpynna n o  K p u n I o  yAemna n e p B o o v e p e A H o e  BHMMaHMe ~ H ~ Y ~ H M K )  ~ T M X  

3 a ~ n l o ~ e ~ u f i  c T p a T e r M u  coxpaneami. 



87. C ~ M M H ~ ~  l lpMHRn OTYeT 0 CBO& AeRTeJIbHOCTM. n p e ~ c e ~ a ~ e n b  

n o 6 n a r o ~ a p ~ n  yrIacTHMKoB u COTPYAHMKOB K ) r o - 3 a n a , q ~ o r o  q e H T p a  M ~ Y Y ~ H U S I  

llpOMbICJIa 3a OpraHM3a4MH) COBeiqaHMR M llOMOiqb CO C B R ~ ~ H H O ~ ~  C HMM 

AeRTeJIbHOCTbH), B YaCTHOCTM: A - p a  P. X ~ H ) M T T  M A - p a  P. X O ~ T  3a 06 iqy ro  

OpraHM3aQMOHHyKl pa6o~y ,  re$i X o J I A e p  3a MalnMHOllMCHOe O ~ C J I ~ X M B ~ H M ~  M CI03M 

~ X ~ ~ ~ K O ~ C O H  3a llOMOiqb C ITpOrOHOM MOAefiM H a  KOMllbIoTepe. YY~CTHMKM C e ~ U H a p a  

no6naro~aprnnu I I p e ~ c e ~ a ~ e n s  3a ~ $ $ ~ K T M B H O ~  M y c n e m H o e  PYKOBOACTBO 

c o s e q a H M e M .  



IIOBECTKA 

5. P ~ C C M O T ~ ~ H M ~  OTrleTOB C I I ~ Q M ~ J I M C T O B - K O H C ~ A ~ T ~ H T O B  

( a )  A H ~ J I M ~  

(i) R I I O H C K M ~ ~  IIpOMbICeJI 

(ii) C O B ~ T C K M ~  IIpOMbICeJI 

( b  ) P ~ K o M ~ H , ~ ~ ~ M M  

(i) R I I O H C K W ~ ~  IIpOMbICeJI 

(ii) c o ~ e ~ c ~ t r l i i  n p o M b I c e n  

7. ~ e J I e C 0 0 6 p a 3 ~ 0 ~ T b  c6opa UaHHbIX 

( a) B p e M R  IIOMCKa I lpM RIIOHCKOM IIpOMbICJIe 

( b )  COBeTCKMe HayrIHO-MCCJIeAOBaTenbCKMeCyAa 

( C )  @JEoTHJIMM A p y r M X  H a q H a  
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2. "Kap~a p a c n o n o x e ~ ~ a  K O H ~ ~ H T P ~ Q M ~ "  a n %  3~0r0 pekca, ~ P ~ A C T ~ B ~ ~ H H ~ R  ~a 

PHCYHK~ 5 WS-KSPUE-89/6, nOKa3aHa  H a  P M c ~ H K ~  1. B ~ I ~ o J I H ~ H H ~ I ~  OTAeJIbHbIe 

TpaJIeHMR nOKa3aHbI H a  PMCYHK~ 2. Ha 3TOM PMCYHKe TPaJIeHMR pa3AeJIRIOTCSI B 

3aBMCMMOCTM OT p a 3 M e p a  BbIrPy3KM ( 6 o n b m e  UJIM MeHbIIIe 1000 K r  ~ p l 4 . A ~ ) .  PMCYHKM 3 

M 4 IIOKa3bIBaloT P a C n p e A e J I e H M e  T ~ ~ J I ~ H M ~  BHYTPM OTAeJIbHbIX K O H ~ . & ~ H T P ~ ~ H ~  4 M 8. 

H3 3TMX PMCYHKOB BMAHO, rITO TPyAHO CrPYnnMPOBaTb  TpaJIeHMR TaKUM 06pa30~,  

r I ~ 0 6 b 1  C @ O P M M P O B ~ T ~  K0HQeHTPaqMI.I. B W S - K S P U  E-8916 AJIR OIIMCaHMR 

KOHI.&eHTpaU;MM MCllOJIb30BaJIOCb npaBMJIO "50 MOPCKMX MMJI~" ,  KOTOPOe, OAHaKO, 

6 b 1 n o  ~ b 1 6 p a ~ o  H a  OCHOBe ad h0c C YrIeTOM MOAeJIMpOBaHMR. B KarIeCTBe 

aJIbTepHaTMBb1 MOXHO llOllbITaTbCR OIIMCaTb KOHQeHTPaU;MM ~ a c 1 6 0 ~ 1 e e  IlPOCTbIM 

reOMeTpMrIeCKMM MeTOAOM ( ~ . e . .  IIPUHMMaR @OPMY K O H 4 e H T p a ~ M M  CKOpee  3a 

aanxnc, rIeM 3a OKPYXHOCT~) .  

3. H ~ K O T O ~ ~ I ~  TPYAHOCTM JIyrIIIIe BCerO MJIJIMCTpMpyeT PMCYHOK 4. 3 A e c b  

~ O J I ~ U U M H C T B O  ~ p a J I e ~ I 4 k  IIpOMCXOAMJIO B p a k 0 ~ e  64,5O IO.III. M 140° B.A. M HeCKOJIbKO - 

B p a k 0 ~ e  65,50 10.111.1380 B.A. IIPM PaCCMOTPeHMH AaHHbIX CYAOBOrO X y p H a J I a  TPYAHO 

OIIpefleJIMTb7 slBJIReTCR JIM npo6en H a  PMCyHKe  OHOM, OM, rue KpMJIb OTCyTCTByeT, 

MJIM Xe  OH OH OM, rAe KpMJIb MMeeTCR, HO CyAHO IlPOCTO H e  6pa~1o eI.0 npo6y. 



qac N ~ C T O -  C K O P O C T ~  Kypc K O H I J , ~ H T ~ ~ I J , ~ S I  TpaneH~e 
n o n o x e ~ u e  Tun Taxe/  I IPU~OAH~SI  
~0.m. B.A. ~ p y r a s  ~ n a  npo~brcna/ 

AP YraR 

Kypc : 



B 3 ~ 0 f i  rpa@e yKa3bIBaeTCR, HaXOAMTCR JIM CyAHO B ITpeAeJIaX 

~ 0 f i  Xe KOHLI,eHTPB~MM, '.IT0 M B n p e ~ b ~ ~ y q ~ f i  O T Y ~ T H ~ I ~ ~  

n e p M o A :  

B 3 ~ 0 f i  rpa@e yKa3bIBaeTC53, COUJIO JIM HLYYHO- 

MCCJIeAOBaTeJIbCKOe CYAHO KOH~eHTPaIJ,MIO n p M r 0 ~ ~ 0 f i  AJIR 

n p o M b I c n a :  

1 - ~ [ ~ o M ~ I c J I o B ~ I ~  C y A a  llPMCYTCTBYMT MJIM 6blJIM 

~ ~ O M H @ O ~ M M ~ O B ~ H ~ I  06 3 ~ 0 f i  KOHqeHTPaqMM 

2 - Apyrue c n y r I a M  

B 3 ~ 0 f i  rpa@e yKa3bIBaeTC9, llpOBOAMJIOCb JIM TpaJIeHMe B 

T e s e m e  o T s e T H o r o  nepnoaa : 

6. EbIJI0  ITpeAJIOXeHO, q ~ 0 6 b 1  HayrIHO-MCCJIeAOBaTeJIbCKMe C y A a  COCTaBJIRJIM 

TaKMe CBOAKM 338 ~ a X ~ b 1 f i  AeHb, HasMHaSI CO BpeMeHM BXOXAeHMR B 3 0 H y  A ~ ~ ~ C T B U R  

K O H B ~ H ~ M M  M A 0  MOMeHTa BbIXOXAeHMR M 3  H e e .  B T e  AHM, KOrAa  CyAHO CTOMT H a  

RKOpe,  ITOrOAHbIe YCJIOBMR H ~ ~ J I ~ ~ o ~ ~ M R T H ~ I ,  MJIM O H 0  H e  BeAeT CbeMKy n o  KaKMM- 

~13460  Apyrk iM npMYMHaM, CJIeAyeT 3anOJIHRTb 3arOJIOBKM CyAOBOrO X y p H a J I a  C 

yKa3aHMeM iIpMrlMHb1, no  K O T O P O ~ ~  B 3TOT AeHb  CbeMKa H e  BeJIaCb. 

7. A a ~ e  H a  OCHOBe HeMHOrOYMCJIeHHbIX AaHHbIX, IIOJIyrIeHHbIX M 3  CyAOBOrO 

X y p H a J I a  pefica CyAHa  M ~ I C  TMXMR, MOXHO OTBeTMTb H a  HeKOTOPbIe BOllPOCbI, 

KaCaIOQMeCR OqeHKM KOJIMrIeCTBa K O H U ; ~ H T ~ ~ ~ U ~ ~ .  



10. a p M  MCIlOJIb3OBaHMM M H @ O ~ M ~ ~ M M  0 IIPOTRXeHHOCTM C BOCTOKa H a  3anaA M C 

C e B e p a  H a  BOCTOK, I ' I P M B ~ A ~ H H o ~ ~ .  B WS-KSPU E-8916, MOXHO 1 ~ p e 0 6 p a 3 0 ~ a ~ b  



B P a C Y e T e  PaAMyCOB O ~ H ~ ~ ~ X ~ H H ~ I X  K o H J J e H T p a q ~ f i  6 y ~ e ~  MMeTbCR 

lTOrpeIIIHOCTb B CBR3M C TeM, rITO C y a e C T B y e T  6onbmarr BePORTHOCTb 

O ~ H ~ P Y X ~ H M R  6onee KPYnHbIX K O H I . & ~ H T ~ ~ ~ M ~ ~ .  IIpor01-1 O T H O C R ~ ~ ~ ~ C R  K 

CbeMKe rIaCTM MOAeJIM C O B ~ T C K O ~ ~  CbeMKM, p a 3 p a 6 0 T a H H O f i  H a  WS- 

KSPUE-89/5, n0Ka3aJ I7  r IT0  C P ~ A H M ~ ~  PaAMyC BCeX KOHqeHTpaqMfi  

COCTaBJIReT 8,9 M O P C K O ~ ~  MMJIM, B TO BPeMR KaK c p e ~ ~ ~ f i  PaAMyC BCeX 

KOHqeHTpaqMfi  PaBHRJICR 8,4 M O P C K O ~ ~  MMJIM; 3 T 0  OTKJIOHeHMe 

OTHOCMTeJIbHO HeBeJIMKO. B OTHOIIIeHMM 6onee I I p O c T o f i  O A H O M ~ ~ H O ~ ~  

n p o 6 n e ~ b 1  MOXHO n o K m a T b ,  ~ I T O  C o o T H o m e n M e  npe~nona rae~o f i  

BeJIMYMHbI PaAMyCOB O ~ H ~ ~ ~ X ~ H H ~ I X  K O H ~ ~ H T P ~ ~ M ~ ~  M n p e ~ n 0 J I a r a e M 0 ~  

BeJIMYMHbI PaAMYCOB BCeX K O H Q ~ H T P ~ U ; U ~ ~  BbIPaXaeTCR @OpMyJIOfi 1 + 
CV2, r;?e CV RBJIReTCR K O ~ @ @ U Q M ~ H T O M  M3MeHeHMSI PaCnpeAeJ IeHMR 

PaAMyCOB KOHqeHTpaL(MM. 

12. B C J I y Y a e  IlpMBeAeHHbIX BbIIIIe AaHHbIX AMana30H PaAMyCOB K O H L I , ~ H T P ~ ~ M ~ ~  

COCTaBJIReT OT 0,85 M O P C K O ~ ~  MUJIM A 0  62,9 M O P C K O ~ ~  MMJIM, C P ~ A H M ~ ~  PaAMyC P a B e H  



17,9 M O P C K O ~  MMJIM M C e p A H e e  KBaApaTMYeCKOe OTKJIOHeHMe - 17,1 M O P C K O ~ ~  MMJIM. 

 TO A a e T  K O ~ @ + U ~ M ~ H T  BaPMaTMBHOCTM B 0,95. H[a PMCYHK~ 5 n O K a 3 a H a  rMCTOrpaMMa 

PaCnPeAeJ IeHMR PaAMyCOB KOHQeHTpaqMM. 

N, = int [n,/( 1 - exp(-wvt/A) ) ] (1) 

14. B ~ T O M  y p a B H e H m  int[Z] - c a M o e  6onbmoe qenoe wcno  MeHbme ,  YeM z M 

15. Ha  PHCYHK~ 6 llOKa3aHbI pe3yJIbTaTbI  o 6 p a 6 0 ~ ~ ~  AaHHbIX ( I ) ,  C O ~ P ~ H H ~ I X  

CYAHOM M ~ I C  T H x H ~ ,  C IIOMOIqbK) Y ~ ~ B H ~ H U S  (11, rAe W = YABOeHHOMY CpeAHeMy 

P a A M y C y  KOHqeHTpaqMM, V = 10 YsJIaM, M BpeMR FIOMCKa COOTBeTCTByeT 

npMBeAeHHOMy B WS-KCPUE-8916. B CBR3M C TeM , YTO EJIOIqaAb C e K T o p a  

U3MeHReTCR OT 90 000 KBaApaTHbIX MOPCKMX MMJIb A 0  45 000 KBaAPaTHbIX MOPCKMX 

MMJIb, 3HaYeHMe Nc BaPbMPYeTCSI OT 14 A 0  24. 

16. kI3 Y ~ ~ B H ~ H M R  (1) CTaHOBMTCR RCHO, YTO 3HaYeHMe Nc 3aBMCMT OT 

npOM3BeAeHMR W V ~ ,  YTO BbI3bIBaeT TaKMM O ~ ~ E I O M  AOnOJIHMTeJIbHbIe M3MeHeHMR 

OTAeJIbHbIX 3HaYeHMa n a p a M e T P O B .  0 6 I q ~ C i  pe3yJ IbTaT  TaKOB, LITO, e C J M  W,V MAW f 

yBeJIMYMTCR, 0U;eHOYHaR BeJIMYMHa Nc 6 y A e ~  YMeHbIIIaTCR.  TO M O X e T  6 b 1 ~ b  BMAHO 

n o  3aBMCMMOCTM Nc OT 3HaYeHMR W V ~ / A .  



17. C K O P O C T ~  IIOMCKa V M 06wee B p e M R  IIOMCKa M e X A y  K O H 4 e H T p a 4 M R M M  f M O r y T  

6 b 1 ~ b  0 4 e H e H b I  TOYHO, TaK KaK OHM RBJIRMTCR ~ ~ ~ O Y M M M  I I a p a M e T p a M M .  O6qee 

~ 0 3 ~ e f i c ~ ~ M e  M3MeHsIIoIQerOCS I I a p a M e T p a  V HJIM f 6 y ~ e ~  aHaJIOrMYHbIM 

B O ~ A ~ ~ ~ C T B U K )  M3MeHRMwerOCR 1/A; CJIeAOBaTeJIbHO, PMCYHOK 6 M O X e T  6 b 1 ~ b  

M H T e p I I p e T M p O B a H  KaK O T p a X e H M e  B O ~ A ~ ~ ~ C T B U R  YBeJIMYMBaK)werOCSI V MJIM f IIpM 

y M e H b I I I a M q e M C R  A. 

* C Y I ~ ~ C T B Y ~ T  6dnbma~  BepORTHOCTb 0 6 ~ a p y X e ~ M R  6onee KpYIIHbIX 

K O H I . & ~ H T ~ ~ ~ M ~  IIO CPaBHeHMM C MeJIKMMM, YTO YBeJIMrIRBaeT 0U;eHeHHOe 

3 ~ a ~ e ~ ~ e  W. 

19. T ~ K M M  O ~ P ~ O M ,  O q e H e H H O e  KOJIMYeCTBO K O H ~ C ? H T ~ ~ ~ M ~ ~  N c  C J I e A y e T  

P a C C M a T p M B a T b  KaK @YHKU;MH) W, r,ZJe Nc =N,(w), IIpM 3TOM W RBJIReTCR ~ J I y Y a a ~ o f i  

I ' I e p e ~ e ~ ~ o f i .  D O C K O J I ~ K Y ,  B COOTBeTCTBMM C YpaBHeHMeM (11, Nc(w) RBJIReTCR 

~ e J I M ~ e f i ~ 0 f i  $ Y H K L J M ~ ~ ~  W,  B 0 4 e H K e  N c  6 y ~ e ~  MMeTbCR IIOrPeIIIHOCTb. 3 ~ y  

I IOrpeI I IHOCTb M O X H O  BbIYMCJIMTb CJIeAYMwMM 06pm0~ .  C J I ~ A Y ~ T  I IpMHRTb BO 

BHMMaHMe pa3JIMYMe M e X A y  Nc(<W>), RBJIRMWMMCR B ~ J I M Y M H o ~ ~  Nc, o L & ~ H ~ H H o ~ ~  

I IOCpeACTBOM C p e A H e r O  3HaYeHMR W, M <NC(w)>, R B J I R M ~ M M C R  CpeAHMM 3HaYeHMeM 

NC(w), rAe ( H ~ U ~ B ~ C T H O ~ )  P a C I I p O C T p a H e H M e  W YCpeAHeHO.  B COOTBeTCTBMM CO 

CTaHAaPTHbIMU MeTOAaMM 





Latitude 

(South) 

68 

125 135 145 

Longitude (East) 



AAHHHE, I l O A Y ¶ E ~ E  C CYAKA "MHC T N X I I ~ ~ "  1980-81 rr. 

Catch 
Catch 

East 



AAHRbIE, IIOJIYPEHHHE C C3TAH.A "MIJC ~ E t ~ ~ f i " 1 9 8 0 - 8 1  rr., 
# o H ~ C ? H T ~ ~ ~ H ~ I ~  

East  

a Catch < 1000 kg 
Catch >= 1000 ks 



AAHHHE, IIOJIYPEHHHE C CYAHA "MHC THXH~~" 1980-81 rr., 

KOHC(EHTPAJJH5I 8 

East  



1 5 10 15 20 30 40 50 60 7 0  

Concentrat ion R a d i u s  (nrni) 



A A m E  110 OqEHKAM, IIOJIYPEEHEIE C CYAHA "MHC T M X H ~ ~ "  

Area of Sector 



kf3MEHEJBi9, BHECEHHbIE B MATEMATH¶ECKYK) MOAEJIb 

IIPOMbICJIA KPHJIa ~ P I [ H B E ~ ~  
H PE3YJIbTATbI EE IIPOI'OHA HA PAEOPEM CEMHHAPE 

IIpM M3YYeHMM IIpOMbICJIa KpMJISl % I I o ~ M e f i  MeTOAOM MaTeMaTMUeCKOrO 

MOAeJIMpOBaHMSl (W S-KC P U E-8914) BO3HMKJIa c I I e y P i @ M U e c ~ a R  n p o 6 n e ~ a ,  

COCTORII(&R B TOM, UTO MCIIOJIb30BaHHOe IIpM MOAeJIMpOBaHMM TMnMUHOe BpeMR 

npOMbICJIa, ~ e o 6 x o ~ ~ ~ o e  AJIR o6no~a  OAMHOUHOrO CKOnJIeHMR, COCTaBJIRJIO 15 

MMHYT, B TO BPBMR, KaK IIpM IIpOBeAeHMM IIpOMbICJIa % I I o ~ M e f i  O ~ ~ I ~ I H O  

p e r w c T p u p y e T c s  c p e A H e e  B p e M s  B OAMH uac. Ha P a 6 o ~ e ~  c e M u H a p e  6 b 1 m  

n p e A n o X e H b 1  ABa  B03MOXHbIX O ~ ~ B C H ~ H U R  3 ~ 0 f i  aHOMaJIMM. B o - ~ ~ P B ~ I X ,  

CTaTMCTMUeCKI4e AaHHbIe %FIIIOHI.IM 6b1~11-4 IIpeACTaBJIeHbI B OCHOBHOM n o  0 6 n o ~ y  

XOpOIIIMX CJIOeB, UTO ~ p e 6 y e ~  ITpOAOJIXMTeJIbHbIX ~ p a J I e ~ M f i ,  B TO BpeMFI KaK 0 6 ~ 1 0 ~  

XOpOIIIMX a r p e r a I J t r f i  3aHMMaeT 3HaUMTeJIbHO M e H e e  UaCa.  Bo-BTOP~IX, CKOITJIeHMR H e  

PaCIIOJIOXeHbI IIpOM3BOJIbHO B I'IpeAeJIaX 3TMX K O H J . . & ~ H T P ~ ~ M ~ ~ ,  HO RPORBJIRIOT 

TeHAeHqMIO HaXOAMTbCR B ~ J I M J U  Apyr OT APYra, T.e. MMeeTCR IIOJIOXMTeJIbHaR 

IIpOCTpaHCTBeHHaSl KOppeJIRI.(MR MeCTOnOJIOXeHMR C K O I I J I ~ H M ~ ~ ,  BXOARII(MX B COCTaB 

XOPOIIIMX arperay~fi, rpyllna ~ J I M ~ K o ~ ~ c ~ o J I o X ~ H H ~ I X  C K O I I J I ~ H M ~ ~  BOCIIpMHMMaeTCR 

IIpOMbICJIOBbIM CYAHOM KaK OAHO CKOIIJIeHMe, IIpOCTpaHCTBeHHbIe p a 3 M e p b I  

KOTOPOrO HaMHOrO IIpeBblEIaIOT Te ,  KOTOPbIe ~ ~ I J I M  3aperMCTPMPOBaHbI IIpM HayYHbIX 

CbeMKaX M MCllOJIb30BaHbI llpM M3YUeHMM MeTOAOM MaTeMaTMrIeCKOrO 

MOAeJIMpOBaHMR. B CBR3M C 3TMM P a 6 0 ~ ~ f i  CeMMHap PaCCMOTpeJI BOnpOC 0 TOM, KaK 

0 6 a e ~ ~ ~ u e  G K o I ~ J I ~ H M ~ ~  B r p y n I I b I  AOJIXHO Yr-IMTbIBaTbCR n p M  BHeCeHMM ~ 3 M e ~ e ~ ~ f i  B 

MOAeJIb, a T a K X e  0 TOM, M3MeHMT JIM 3 T 0  Ol lpeAeJIeHHbIe  3aKJIIOUeHMR 0 BO3MOXHOM 

MCllOJIb30BaHMM pa3JIMrIHbIX MHAeKCOB CPUE. 



3. T ~ M  H e  MeHee ,  YBeJIMYeHMe MCKJIIoYMTeJIbHO BeJIMYUHbI CpeAMHHOrO r 6e3 

M ~ M ~ H ~ H M R  A p y r M x  n a p a M e T p o B  p a c n p o c T p a H e H M 2  H e n p u e M n e M o ,  TaK KaK OHO 

I'IpMBeAeT K npOITOpQMOHaJIbHOMy OXBaTy IIJIOwaAM paCIIpOCTpaHeHMR 

KOHLl,eHTpaQMM CKOITJIeHMRMM KpMJIX, COCTaBJIRIoweMy M e H e e  100%. C J I ~ A O B ~ T ~ J I ~ H O ,  

n p M  YBeJIMYeHMM CpeAMHHOrO r KOJIMYeCTBO C K O ~ J I ~ H M ~ ~  H a  eAMHML&y IIJIOWaAM (Dc) 

YMeHbIIIaeTCSI TaKMM O ~ P ~ ~ O M ,  YTO IIPOM3BeAeHMe Dcr2 0CTaeTCR nOCTORHHbIM.  TO 

0 3 H a Y a e T ,  YTO 6 ~ 0 ~ a c c a  KpMJIR B KOHIJeHTpaqMM M YaCTb KOH4eHTPaqMM, 

OXBaYeHHaR CKOIITJIeHHSIMM, OCTaIoTCR HeM3MeHHbIMM n p M  YBeAMYeHMM r. 3 ~ a  

l T p O q e A y p a  6 b 1 n a  ~ b 1 6 p a ~ a  B CBR3M C TeM, YTO UeJIbIO M3MeHeHMR r 6 b 1 ~ 1 0  HM YTO WHOe 

KaK H ~ O ~ X O A U M O C T ~  IlpeACTaBMTb B M ~ T ~ M ~ T M Y ~ C K O ~  MOAeJIM rpyITnMpOBaHMe 

C K O I T J I ~ H M ~ ~  BHYTPU K O H ~ ~ H T P ~ I J , C I ~ ~  TaKMM o ~ ~ X ~ O M ,  ~ ~ 0 6 b 1  3TO COOTBeTCTBOBaJIO 

TOMY, KaK nPOMbICJIOBMKI4 BOCnPMHMMaIOT "cKoIIJI~HMR" B I IpeAeJ IaX KOHqeHTpaqMM, 

~ 0 ~ ~ 0 R r r l e f i  M3 XOPOIIIMX a r p e r a 4 M f i .  B T a 6 ~ 1 ~ y e  1 ITpMBeAeHbI 3HaYeHMSI BeJIMYMH M 

Dc, MCI'IOJIb30BaHHbIe n p t r  MaTeMaTMYeCKOM aHaJIM3e. 

4. p a c s e T a  BpeMeHl.1 nepsuwioro n o t r c K a  B KaYecTBe  O C H O B ~ I  6b1~1a 

C O X p a H e H a  MCXOAHaR q 0 p ~ y J I a  npOM3BOJIbHOrO IIOMCKa (CMOTPM nYHKTbI 44 I4 45), 

HO n p M  3TOM 3HaYeHMR n a p a M e T p O B  6 b 1 m  M3MeHeHbI CJIeAyIOwMM 0 6 ~ ~ 0 ~ .  

~ [ ~ ~ A I T o c ~ I J I K ~  npOM3BOJIbHOrO nOMCKa per Se BbI3bIBaeT COMHBHHR, IIOCKOJIbKY B 

npeAenax  TUX ~ o ~ q e ~ ~ p a q ~ f i  nomK M o x e T  H O C M T ~  6onee ~ a n p a ~ n e ~ ~ b ~ f i  

xapamep. T ~ M  H e  M e n e e ,  A a x e  n p M  Hanpa l s f i eHHoM n o u c K e  B p e M s  nepeMeweHI.I.2 OT 

o ~ ~ o f i  r p y n n b 1  c ~ o n n e ~ u 2 i  K apyrofi y s e n u r I u T c x ,  e c m  6uo~acca  ~punrr  C H M ~ M T C R  B 

CBR3U C YMeHbllleHUeM Dc, a T a K X e  ITOCJleAyIolyMM YBeJIMYeHMeM PaCCTORHUR MeXAY 

r p y l I n a M M  C K O I T J I ~ H M ~ ~ .  n[pM TaKMX O ~ C T O R T ~ J I ~ C T B ~ X  @ 0 p ~ y J I a  ITpOM3BOJIbHOrO 

nOMCKa A a e T  n o J J 0 6 ~ b 1 e  pe3yJIbTaTb1, I703TOMY O H a  M O X e T  O ~ ~ C I I ~ Y M T ~  

yA0BJIeTBOpMTeJIbHyIO CTeI'IeHb TOYHOCTM AJIR AaHHOrO MCCJIeAOBaHMR. 

5. T ~ K M M  O ~ ~ B O M ,  I T 0  ~ J I e ~ y I O w e f i  @ 0 p ~ y J I e  MOXHO OllpeAeJIMTb BpeMR 

IlepBMYHOrO ITOMCKa: 



r ~ e  v P CKOPOCTb IIOMCKa ( 1 0  Y~JIoB)  

d YMCJIO IIPMrOAHbIX AJIR IIPOMbICJIa C K O I I J I ~ H M ~ ~  H a  eAMHM4Y IIJIOWaAM 

w = Wsonar +2 Tf s 

wsonar = 2000 M 

r f  s = c p e ~ ~ ~ f i  PaAMyC IIpMrOAHbIX AJIR IIpOMbICJIa C K O I I J I ~ H M ~ ~  

6 .  I ~ I M ~ M H ~  pafio~a ~ @ @ ~ K T M B H O ~ O  IIOMCKa 6b1~1a BbIYMCJIeHa KaK 3 T 0  6b1.710 

yKa3aHO BbIIIIe, T.e. TLKMM O ~ P ~ ~ O M ,  r I ~ 0 6 b 1  IIPMHRTb BO BHMMaHMe TOT @ ~ K T ,  YTO 

6onee BepORTHO 6 y A y ~  0 6 ~ a p y X e ~ b I  KpyIIHbIe CKOIIJIeHMR. IIpEi YBeJIMYeHMM 

C p e A H e r o  r YBeJIMrIuTCR M T M ~ U Y H ~ I ~ ~  p a 3 M e p  C K O I I J I ~ H H ~ ~ ,  IIPMrOAHbIX AJIR 

IIPOMbICJIa M, TaKMM O ~ P ~ ~ O M ,  BeJIMYMHa W. ~ c I I o J I ~ ~ o B ~ H H ~ I ~  3HaYeHMR BeJIMYMHbI 

rfs 6 b 1 n ~  3aMMCTBOBaHbI M3 M ~ T ~ M ~ T M Y ~ C K O ~ ~  MOAeJIM, HO 3HaYeHMR 3 T O r 0  I I a p a M e T p a  

MOrYT 6 b i ~ b  OIIpeAeJIeHbI C IIOMOIJ.(bM A ~ ~ ~ C T B M T ~ J I ~ H ~ I X  AaHHbIX, eCJIM PaAMyC 

K a X A O r O  O ~ J ~ ~ B J I M B ~ ~ M O ~ O  CKOIIJIeHMR 6 y ~ e ~  3 a M e p e H .  I I a p a ~ e ~ p  d RBJIReTCR 

IIpOM3BeAeHMeM ABYX BeJIMYMH: rIMCJIa C K O I I J I ~ H M ~ ~  H a  eAMHMLJ,y IIJIOWaAM (Dc) I4 

IIpOIIOpqMOHaJIbHOrO KOJIMYeCTBa IIPMrOAHbIX AJIR IIpOMbICJIa C K O I I J I ~ H M ~ ~ .  IIpM 

YBeJIMYeHMM CpeAMHHOrO I' I I epBaR M3 3TMX IIRTM BeJIMYMH YMeHbIIIMTCR, IIpM 3TOM 

B T O p a S  BO3paCTeT. 0 6 ~ ~ f i  p e 3 y J I b T a T  IIpMBeAeH B T a 6 n ~ u e  1, B K O T O P O ~ ~  T a K X e  

IIOKa3aH0, KaKMM O ~ P ~ ~ O M ,  IIpM M3MeHeHMM C p e A H e r O  r M3MeHReTCR C p e A H e e  BpeMR 

nepsuworo n o u c K a  (wdv)-l .  

7. IIpu u c c n e , q o B a H m  M o A e n u  p a c n p e A e n e H M s l  K p M n s  C n e q ~ a n ~ c ~ a ~ u -  

KOHCYJIbTaHTaMU 6 b 1 n o  BHeCeHO ewe OAHO M3MeHeHMe B I I apaMeTPbI  PaCIIPeAeJIeHMR 

( Y P ~ B H ~ H M ~  11 WC-KCPUE-89/4) .  OHO MMeJIO OTHOIIIeHMe K 3HaYeHMH3, B ~ I ~ P ~ H H O M Y  

AJIS KOJIMYeCTBa C K O I I J I ~ H M ~ ~  H a  eAMHM4Y IIJIOIlJaAM (Dc). I I ~ o I ~ o ~ L J , M o H ~ J I ~ H ~ I ~ ~  OXBaT 

IIJIOmaAM KOHL(eHTpa~MM CKOIIJIeHMRMM KPMJIR - I I a p a M e T P ,  M c I I o J I ~ ~ o B ~ H H ~ I ~ ~  IIpM 

MOAeJIMpOBaHMM (50%),  6b1n IIpU3HaH 3aBbIMeHHbIM. I Ipo6ne~a 6 b 1 n a  pa3pe I I I eHa  

I IyTeM MCIIOJIb30BaHMR C p e A H e r O ,  a H e  CpeAMHHOrO 3HaYeHMR PaAPiyCa  CKOIIJIeHMR 

IIpM BbIrIMCJIeHMM Dc. IIpM CPeAMHHOM r, PaBHOM 50 M, C P ~ A H M ~ ~  PaAMyC 

YBeJIMYMBaeTCR (90 M), TaK KaK PaCIIpeAeJIeHMe PaAMyCOB CTaHOBMTCR 

aCMMMeTPMYHbIM. IIpM MCIIOJIb30BaHMM TaKOrO C p e A H e r O  3HaYeHMR B YPaBHeHMM 10 

WS-KCPUE-8914 I ~ ~ H ~ J I H ~ M T ~ J I ~ H o ~  KOJIMYeCTBO C K O I I J I ~ H M ~ ~  H a  eAMHMQY IIJIOmaAM 

PaBHReTCR 10 CKOIIJIeHMRM H a  KBaApaTHyM MOpCKyM MMJIM, IIO CpaBHeHMM C 

KOJIMYeCTBOM B 20 C K O I I J I ~ H U ~ ~  H a  KBaApaTHyM MOpCKyM MMJIM, MCIIOJIb30BaHHOM 



8. M o A e J I b  IIpOMbICJIa, P a C Y e T  K O T O P O ~ ~  6b1~1 IIpOM3B€!AeH B XOAe Pa6overo 

CeMMHapa,  RBJIReTCR BapMaHTOM "OAHO CKOllJIeHMe 3a OAHO TpaJIeHMe - 6e3 

IIpOAOJIbHOrO ~ A J I M H ~ H M R " ,  ~ 0 ~ 0 p b I f i  6b1n OIIMCaH B W S - K C P U E- 8 914. 3a 

MCKJIIoYeHUeM ABYX CAyr IaeB  6 b 1 n ~  MCIIOJIb30BaHbI 3HaYeHMsl IIpOMbICJIOBbIX 

I I a p a M e T p O B  ( K ~ K  IIOCTORHHbIe, TaK M YaCTMYHO C K O ~ ~ ~ J I M ~ O B ~ H H ~ I ~ ) ,  IIpMBeAeHHbIe 

B IIepBOM c~on6qe  T a 6 n u y b 1  2 WS-KCPU E-8914. 3 ~ a Y e ~ M e  M M H M M ~ J I ~ H o ~ ~  

MHTeHCMBHOCTU JIOBa, IIpM K O T O P O ~ ~  CYAHO OCTaeTCR B I IpeAeJ IaX A ~ H H O ~ ~  

KOHueHTpaqMM, 6 b 1 n o  3aHMXeHO A 0  YPOBHR, K O T O P ~ I ~ ~  HeB03MOXHO AOCTMYb IIpM 

MOaeJIMpOBaHMM.  TO CBR3aHO C TeM, rITO MHTepeC IIpeACTaBJIRJIM TOJIbKO 

CTaTMCTUYeCKMe AaHHbIe, M M e I o ~ M e  OTHOUIeHMe K BHYTPeHHMM XapaKTepMCTMKaM 

KOHqeHTpaL(MM, IIO3TOMY H e  6b1~10  H ~ O ~ X O A M M O C T M  BbIBOAMTb C T ~ T U C T M Y ~ C K ~ ~  

AaHHbIe IIO IIOHCKy MeXAY KOHqeHTPaIJMRMM. B OTHOIIIeHMM BCeX PaCCMOTpeHHbIX 

I I a p a M e T p O B  paCIIpOCTpaHeHMR KPMJIR, K P M T C P M ~ ~  IIOBTOPHOrO TpaJIeHMsl OAHOrO M 

T o r 0  Xe CKOIIJIeHMR 6b1n M3MeHeH C 50 TOHH B YaC A 0  40 TOHH B YaC, YTO JIYYIUMM 

o6pa30~ O T p a X a e T  YpOBeHb KIOIIbITKM IIOBTOpHOrO TpaneHMR,  ~ ~ B H R ~ ~ Q M ~ ~ C R  4 0 %  

(CMOTPM T a 6 ~ 1 ~ q y  3, WS-KCPUE-89/41. B IJeJIRX 3KOHOMMM KOMIIbK3TePHOrO BpeMeHM 

An5l K a X A O r O  PaCCMOTpeHHOrO CJIyYaR BMeCTO 100 6b1~10  I I p O r H a H O  TOJIbKO 50 

BapMaHTOB.  TO TeM H e  M e H e e  0 6 e c n e u u ~ a e ~  A0CTaTOYHYK.l TOYHOCTb OueHKM 

CTaTMCTMYeCKMX AaHHbIX, MMeK)qMX OTHOIUeHMe K BHyTpeHHMM XaPaKTePMCTMKaM 

K O H Q ~ H T ~ ~ ~ M ~ ~ .  

9. P e 3 y J I b ~ a ~ b 1  IIpOrOHOB M ~ T ~ M ~ T U Y ~ C K O ~ ~  MOAeJIM RIIOHCKOrO IIpOMbICJIa 

KpMAR, M O ~ M @ I ~ L & M ~ O B ~ H H O ~ ~  BbIIUeyKa3aHHbIM o ~ ~ ~ U O M ,  IIpMBeAeHbI B Ta6nuqe 2. 

IIpM YBeJIMYeHMM 3HaYeHMR CpeAMHHOrO I' OT 50 A 0  300 M CpeAHRR AJIMHa 

IIpOTpaJIMBaeMOrO CKOIIJIeHMR BO3paCTaeT OT I I ~ M ~ J I H ~ M T ~ J I ~ H o  0,3 M O P C K O ~ ~  MMJIM 

A 0  0,6 M O P C K O ~  MMJIM, IIpM 3TOM C p e A H e e  BpeMR eAMHMYHOr0 TpaJIeHMR ( B ~ ~ M S ,  B 

TeYeHMe KOTOPOrO CeTb  HaXOAMTCR H a  X e J I i t ~ e J I b ~ o f i  m y 6 u ~ e ,  MCKJIIoYaZ BpeMR 

CnyCKaHMsl M B ~ I T R ~ M B ~ H M R )  YBeJIMYMBaeTCR OT 13 MMHYT A 0  23 MMHYT. r-H HYMu 

coo6q~n,  YTO B TO BpeMR K a K  H a  IIpOTpaJIMBaHMe XOPOIUMX CJIOeB B CpeAHeM 6b1n 

3 a ~ p a ~ e ~  OAMH Y a c ,  A m  T p a n e H u R  x o p o l u ~ x  a r p e r a q t r f i  6 b 1 n o  T m M r I H o  BpeMsl B 20 

MMHYT. 



11. B T a 6 n ~ y e  2 y K a 3 a H 0 ,  YTO IIpM YBeJIMYeHMM 3HaYeHMR CpeAMHHOrO r 
C I I O C O ~ H O C T ~  MHAeKCOB CPUE O T p a X a T b  YMeHblueHMe ~ M O M ~ C C ~ I  IIpaKTMYeCKM H e  

M3MeHReTCSI. O Y ~ B U A H O ,  YTO ~ @ @ ~ K T M B H O C T ~  MHAeKCOB, YYMTbIBaIOQMX TOJIbKO 

B p e ~ s  IIepBMYHOrO IIOMCKa (PST) ,  6onee BbICOKa ll0 CpaBHeHMIO C TeMM, KOTOPbIe 

MCIIOJIb3YIOT K O M ~ M H ~ ~ M I O  B ~ ~ M ~ H M  IIepBMYHOl-0 M B p e ~ e ~ u  BTOpMYHOrO IIOMCKa 

(PST+SST) .  ~ o J I ~ ~ H o c T ~  MHAeKCOB IIOCJIeAHerO BMAa BeCbMa OrpaHMYeHa ,  OHM MMeIOT 

JIMIIIb HeKOTOPYio C I I O C O ~ H O C T ~  P e a r M p O B a T b  H a  COKpaQeHMR Dc. K COXaJIeHMIO, 

(CMOTPU IIyHKT 62 O T Y ~ T ~  Pa6o~ero C ~ M M H ~ P ~ )  B03MOXeH p e r ~ J I R p ~ b 1 f i  c60p TOJIbKO 

AaHHbIX BTOPOrO BMAa B CBR3M C TeM, YTO 3JIeMeHT PST HeBO3MOXHO BbIAeJIMTb H a  

IIpaKTMKe. 

12. T ~ K H M  O ~ P ~ ~ O M ,  HeCMOTPR H a  TO, YTO MHAeKCbI, YYMTbIBaMQUe BpeMR 

IIpOMbICJIa, MOrYT 6 b l ~ b  MCllOJIb30BaHbI IIpM MOHMTOPMHre CHMXeHMSI ~ M O M ~ C C ~ I ,  

RBJIRIOmerOCR pe3yJIbTaTOM CHMXeHMR 8, MHAeKCbI, OCHOBaHHbIe H a  0 6 q e ~  BpeMeHM 

IIOMCKa BHyTPM KOH4eHTPaU;MM ( P S T + S S T ) ,  H e  KaXYTCR AOCTaTOYHbIMM AJIR 

BblRBJIeHMR I 4 3 ~ e ~ e ~ M f i  B r MJIM Dc. 

EIHAEKCbI, OCHOBAHHbIE HA MOAEIQEIKAUEIEI OBIQErO BPEMEHEI IIOEICKA 

13. D ~ H B ~ A ~ H H ~ I ~  B Ta6nuqe 11 AOKyMeHTa WS-KCPUE-8914 pe3yJIbTaTbI  

yKa3bIBaIOT H a  TO, YTO OCHOBaHHbIe H a  P S T  MHAeKCbI RBJIBIOTCR BeCbMa 

~ @ @ ~ K T U B H ~ I M M :  AaXe B T e X  CJIyYaRX, KOrAa  llpM MX O q e H K e  MMeJIaCb 3HaYMTeJIbHaR 

I IOrpeluHOCTb IIpM YCJIOBMM TOrO, YTO OLI,eHKa 6 b 1 n a  O ~ ~ ~ K T M B H O ~ ~ .  

14. Ha OCHOBaHMM 3 T O r 0  MOXHO IIpeAllOJIOXMTb, YTO llOCPeACTBOM 

I I ~ M ~ J I M ~ M T ~ J I ~ H o ~ o  P a C U e T a  3JIeMeHTa PST H a  OCHOBaHMM CYMMaPHbIX AaHHbIX I I 0  

PST+SST MOXHO IIOJIyYMTb TaKMe MHAeKCbI, ~ @ @ ~ K T M B H O C T ~  KOTOPbIX AJIR 

BbIRBJIeHMR COKpUJeHMR ~ M O M ~ C C ~ I  6 y ~ e ~  H e  HaMHOrO HMXe ~ @ @ ~ K T M B H O C T M  TeX 

MHAeKCOB, KOTOPbIe OCHOBaHbI H a  AaHHbIX PST, IIOJIyYeHMe KOTOPbIX H a  IIpaKTMKe 

OCJIOXHeHO. 



15. Heo6x0,qu~o BbIYeCTb HeKOTOpOe OyeHOYHOe SST M3 CYMMaPHOrO PST+SST, 

KOTOpOe MOXHO 3aMepMTb.  H ~ O ~ X O ~ ~ M M O ~  SST 3aBMCMT OT BeJIMYMHbI YJIOBa 3a 

n p e A b I A y q e e  T p a n e H u e  B csa3u c TeM, YTO 0 6 p a 6 0 ~ ~ a  ynosa 3 a ~ ~ ~ a e ~  H e K o T o p o e  

BpeMR; TaKtIM 06pa30~, ~ I ~ M ~ J I M ~ M T ~ J I ~ H o ~  0 4 e H O Y H O e  SST M O X e T  6 b 1 ~ b  BbIYMCJIeHO 

C llOMOqbKl HeKOTOpOrO K O ~ @ @ U Q M ~ H T ~  ( p )  3 T O r 0  YJIOBa. C J I ~ J ( O B ~ T ~ J ' I ~ H O ,  ~ c ~ B A o -  

n p e A b I a y q e r o  ynosa (C). EIcnonb3o~a~1acb c n e A y I o q a 9  @op~yna :  

f PST + SST - m (C-0.75~5) 

PPST = max { 
( 3 MMHYTbI 

I IPMYMHO~~ YMeHbIIIeHUR C H a  3,75 TOHHbI RBJIReTCR TO, YTO B M E L T ~ M ~ T M Y ~ c K o ~ ~  

M o A e n M  n o c n e A y I o q e e  T p a n e H M e  HarIMHaeTcsI ( ~ . e .  O K a H w B a e T c s  SST) 3a 0,75 qaca 

80 3a~ep111e~us 0 6 p a 6 0 ~ ~ ~  IIOCJIeAHerO YJIOBa (C IlpOM3BOAMTeJIbHOCTbIO B 5 TOHH B 

Y ~ c ) .  0 6 e c n e ~ e ~ u s  ~ @ @ ~ K T ~ I B H O C T U  IIOJIYYaeMbIX MHAeKCOB CPUE K O ~ @ @ M ~ M ~ H T  

p 6b1n 3MnMpMYeCKtI HPMHRT 3a 0,17. M U H M M ~ J I ~ H ~ R  BeJIUYMHa PPST AAR KaXAOrO 

16. B Ta6nuye 2 T a K X e  IIPMBOARTCR pe3yJIbTaTbI KIpOrOHa MOAenM C 

MCnOJIb30BaHMeM OCHOBaHHbIX H a  PPST MHAeKCOB. H~CMOTPSI H a  TO, YTO TaKMe 

MHAeKCbI H e  TaK ~ @ @ ~ K T M B H ~ I  IIpM BbIRBJIeHMM M 3 ~ e ~ e ~ M f i  Dc, KaK MHAeKCbI, 

OCHOBaHHbIe H a  PST, OHM 3HaYMTeJIbHO 6onee ~ @ @ ~ K T U B H ~ I  YeM MHAeKCbI, 

OCHOBaHHbIe H a  PST+SST. Aanee, ~ @ @ ~ K T M B H O C T ~  3TMX MHAeKCOB nOBbIIJIaeTCR C 

yBeJIMrIeHMeM CpeAMHHOrO r A 0  n p M 6 n M 3 M ~ e n b ~ 0  50 M, YTO CYMTaeTCR 6onee 

PeaJrMCTMYHbIM OTpaXeHMeM PaClIpeAeJleHMR KPMJIR B KOHLI,eHTPaLIJiM, C O C T O R ' W B ~ ~  

M3 XOPOIIIMX a r p e r a ~ ~ f i .  I f 0 ~ 0 6 ~ b 1 e  3aMeYaHMR MOrYT 6 b 1 ~ b  CAeJIaHbI B OTHOIUeHMM 

C ~ O C O ~ H O C T M  OCHOBaHHbIX H a  PPST MHAeKCOB BbIRBJlRTb M3MeHeHMR r, HO llpM 3TOM 

YYBCTBUTeJIbHOCTb H e  TaK BeJIMKa, KaK B CJ IyYae  Dc. 



3TOT M H B ~ P C M B H ~ I ~ ~  K O ~ @ @ M ~ M ~ H T ;  pe3yJIbTaTbI  yKa3bIBaKJT H a  TO, YTO BPI4 

BeJIUrIMHaX p H e  BbIIIIe 0,10, rITO HMXe ~ e p x ~ e f i  rpaHMQbI er0 AMaIIa3OHa B 0,s pa3a, 

OCHOBaHHbIe H a  PPST MHAeKCbI B A O C T ~ T O Y H O ~ ~  M e p e  YyTKO P e a r M p y I o T  H a  

M3MeHeHMR Dc. m M p M ~ a  AMaIIa30Ha yKa3bIBaeT H a  TO, r IT0 OCHOBaHHbIe H a  PPST 

MHAeKCbI 6 y A y ~  ~ @ @ ~ K T Z . I B H ~ I  AaXe B T e X  CJIyrIaRX, KOrAa H e  6 y ~ e ~  MCIIOJIb30BaHO 

OIITMMaJIbHOe 3HarIeHMe p. 

19. T ~ K M M  06pa30~, Ka3aJIOCb 6b1, r I T 0  M H @ O P M ~ ~ U R  0 BpeMeHM IIOMCKa MOXeT 

6 b 1 ~ b  MCIIOJIb30BaHa AJIR BbIRBJIeHMR M 3 ~ e ~ e ~ k i f i  D, M r. 0 6 e c I I e r I e ~ M e  

H ~ O ~ X O ~ M M ~ I M M  AaHHbIMM IIO BpeMeHH IIOMCKa ~ p e 6 y e ~  HeKOTOpOrO 

AOlTOJIHMTeJIbHOrO c6opa AaHHbIX I I 0  CPaBHeHMHl C TeM, K O T O P ~ I ~ ~  B HaCTORIU(ee 

BpeMR OCyIU(eCTBJIReTC5I IIpM IIpOMbICJIe KPMJIR %Io~Mefi .  B TerIeHMe 3TMX 0 I I e p a ~ M f i  

P e r y J I R p H O  Pe rMCTpMpyeTCR BpeMR OKOHrIaHMR OAHOrO TpaJIeHMR M H a v a n a  

CJIeAyIOIQerO. P a 3 ~ M q a  M e X A y  3TMMM 3HaYeHMRMM PaBHReTCR P s T + s s T + ~ p e ~ s ,  

~ e o 6 x o ~ ~ ~ o e  n o A a e M a  M nocneAyrowero cnycKa cem. B p e M R ,  H ~ O ~ X O A M M O ~  

AJIR I IOAbeMa M CIIyCKa CeTM, OTHOCMTeJIbHO IIOCTORHHO AJIR BCeX ~ p a J I e ~ M f i .  T ~ K H M  

O ~ P ~ ~ O M ,  PPST MOXHO BbIrIMCJIMTb C IIOMOIU(bK) 3TMX AaHHbIX IIpM yCJIOBMI4 TOTO, r IT0 

6b1na  T a K X e  co6pa~a  M H @ o ~ M ~ ~ M s  06 M3MeHeHMRX TeMIIa  0 6 p a 6 0 ~ ~ ~  M HapYIIieHMRX 

O ~ ~ I Y H O ~ O  UMKJIa IIOMCKa M IIpOMbICJIa. 1 I p ~  M3MeHeHMM TeMIIa  O ~ P ~ ~ O T K M  C n e A y e T  

MCIIOJIb30BaTb Pa3JIMrIHbIe 3HaYeHMR p B CBR3U C M3MeHeHMSMM IIPOAYKQMM. 

BEPO9THAB TOpHOCTb MCCJIEAOBAHHbIX EIHAEKCOB CPUE 

20. Ha A ~ a r p a ~ ~ e  1 n o K a 3 a H a  B3aMMOCBR3b MHAeKCa CPUE TCITFISHT ki ~ P ~ O M ~ C C ~ I ,  

IIpM 3TOM M3MeHeHMR 6 ~ 0 ~ a c c b 1  RBJIRIOTCR CJIeACTBMeM MCKJIK)rIMTeJIbHO ~ 3 ~ e ~ e ~ k i f i  

I I ~ B ~ ~ X H O C T H O ~ ~  IIJIOTHOCTM KPMJIR ~ . B H Y T P M  CKOIIJIeHMR. Ha r I e p T e X e  RBHO 



22. K O H K ~ ~ T H ~ I ~  IIOKa3aHHble H a  A M ~ ~ P ~ M M ~  AOBePMTenbHbIe MHTepBanbI 

COOTBeTCTBYIOT IIPOIIOPQMM MHAeKCa CPUE H a  IIpOT5IXeHMM AByX JIeT. T ~ K M M  

O ~ P ~ ~ O M ,  IIpM e X e r 0 A H O M  CHtrXeHHM 8 H a  5 0 %  3T11 pe3yJIbTaTbI  yKa3bIBaIoT H a  TO, 

YTO CYweCTBYeT 95%-HaR BBpORTHOCTb TOrO, YTO IIpM AaHHOM T e M n e  RIIOHCKOrO 

IIpOMbICJIa MHAeKC TCflF1SH-T CHH3MTCR H a  3 1  - 41%. 



Ta6nuua 1 : I I a p a M e ~ p b 1 ,  MCllOJIb30BaHHbIe B @ o p M y J I e  llpOM3BOJIbHOrO llOMCKa 

~ ~ 0 l l J I e ~ M f i  l lpM YBeJIMYeHMM CpeAMHHOrO r. BO BCeX CJIyYaRX 

MCllOJIb3yeTCR CKOPOCTb C y A H a  l lpM llOMCKe V P a B H a R  10 y3JIaM. 

C ~ A ~ K T M B H O C T ~  IIOCTORHHa BO BCeX CJIYYaRX; CKOllJIeHMRMM, 

llPMrOAHbIMM AJIR I'IpOMbICJIa, RBARIoTCR CKOllJIeHMR, 6uo~acca  

KOTOPbIX llpeBbIIUaeT 50 TOHH, M KOTOPbIe COCTaBJIRIQT ~ P O l l O P ~ M I o  

S OT BCerO KOJlMrIeCTBa C K O I I J I ~ H M ~ ~ .  C p e ~ ~ e e  B p e M R  l lepBMrIHOr0 

- 
llOMCKa C K O I I A ~ H M ~ ~  - r. 

T=(WdV) - l  

MMH 

5.3 

8 .O 

11.1 

21.7 

DC s d=D& 

MOpCKMe MOpCKMe 

M M J I M ~  M M J I M ~  

1 0  .076 0.760 

2.5 1 8 3  0.458 

1.1 1 ,277 0.307 

.278 .475 0.132 

C p e ~ M f f -  

H ~ I Z ~  r 

M 

5 0 

1 0 0  

1 5 0  

3 0 0  

rfs w=2OO0+Z?'fs 

M M 

3 7 2  2744 

51  5 3030 

628  3256 

936  3872 



C n e ~ o ~ a ~ e n b ~ o ,  s=O o 3 ~ a ~ a e ~  , YTO MHAeKc H e  M ~ M ~ H R ~ T C R  n p M  

TaKOM CHMXeHMM ~ M O M ~ C C ~ I ,  a s=I 0 3 H a Y a e T ,  YTO BeJItIYMHa 

MHAeKCa IIOHMXaeTCR I I p O I I O p ~ M O H a J I b H O  CHMXeHMK) ~ M O M ~ C C ~ I  

(TBK, KaK 3TO CJIYYMJIOCb 6b1 IIpM J I M H e f i ~ o f i  3aBtICMMOCTM CPUE- 

6 u o ~ a c c a ) .  ~ H ~ Y ~ H M R  KOMIIOHeHTOB MHAeKCa CPUE CJIeAyIOrn(Me : 

(a) YMeHbII IeHMe ~ M O M ~ C C ~ I  IIO BeAMYMHe P a A M Y C a  CKOIIJIeHMR r-+ 16 

~ H A ~ K C  

TCITFISHT - . I  9 -.30 - .27 
TCITPST* .57 .50 .57 

TC/(TPST+TSST) .05 .O 7 . I  1 



~ H A ~ K C  

TCITFISHT .6 1 .72 .7 9 .6 7 

TCITPST* .77 .8 9 .84 .64 

TC/(TPST+TSST) -.05 -.02 .O 8 1 6  

TCITPPST .47 .72 .7 8 .68 

TC/(TFISHT*PPST) .77 .9 7 1.07 .94 

TCITFISHT .06 .07 -.2O -.I 0 

TCITPST* .78 .8 3 .9 0 .87 

TC/(TPST+TSST) .I 0 .I3 .30 .4 1 

TCITPPST .4 0 .57 .67 .81 

TCI(TFISHT*PPST) .42 .5 6 .5 7 .74 



- 

TC/(TFISHT*P~T) 

C P ~ A M H H ~ I ~ ~  C P ~ A M H H ~ I ~ ~  
r = 5 0 ~  r = 300 m 

-42  .74 

.32 .6 5 

.20 .50 

. 1  5 .41 

- 

E ' I H A ~ K C  

I-L 
( Y ~ C / T O H H ~ )  

0.1 7 

0.1 5 

0.1 0 

0 .05 

- 
TCITPPST 

C p e ~ M H H b l f i  C P ~ A U H H ~ I ~  
r = 50 M r = 300 M 

.40 '81 

.29 '71 

1 8  -56  

. I  3  .47 



E-c 
X 
2 
FT.c 
E-' 
2-- v 
E-' 

1 
0.50 

BIOMASS 

PUCYHOK 1 : r p a @ ~ ~  HHAeKCa TCITFISHT KaK I $ Y H K ~ U U  ~ U O M ~ C C ~ I  npu ee 

CHI4XeHMI.r B p e 3 y J I b T a T e  y M e H b E e H M R  ~ T O B ~ ~ X H O ~ T H O ~ ~  IIJIOTHOCTM 

KPMJIR 8 BHyTpM CKOlTJIeHMR. I T e p e ~ e ~ H b ~ e  H a  o6eux O c R X  

KOOPAMHaT RBJIRH3TCR A P O ~ H ~ I M M  3HarIeHtlRMM Y P O B H ~ ~ ~  ~ ~ ~ M C H O ~ O  

B a p u a H T a  c p e A u H H o r o  r=100 m. 



OCHOBA' H3YPEHH2 KOMIIJIEKCHOrO HHAEKCA 

PHCJIEHHOCTH KPBJIS METOAOM MATEMATBPECKOrO MOAEJIBPOBAHH2 

B 3TOM ~ o I I o J I H ~ H M M  B OCHOBHOM O ~ C Y X A ~ ~ T C S I  BOIIPOC 0 KOMIIJI~KCHOM 

MHAeKCe YMCJIeHHOCTM KPMJIR B KOHqeHTpaqMRX, COCTORWMX 343 XOPOIIIMX 

arp€?raqMfi.  B KOHUe 3 T O r 0  p a 3 A e J I a  OIIMCbIBaeTCsI MHAeKC YUCJIeHHOCTM KpMJIR B 

KOHU;eHTPaqMRX, COCTOSIqMX M3 XOPOIIIMX CJIOeB. 

5. U e n b r o  W3yYeHMR K O M ~ ~ J I ~ K C H O ~ O  MHAeKCa MeTOAOM MaTeMaTMYeCKOrO 

MOAeJIHpOBaHMH RBJIReTCR OIIpeAeJIeHMe TOrO, MOXHO JIM ~ $ $ ~ K T M B H O  IIP0BeCTI.I 

MOHMTOPMHr ~ H O M ~ C C ~ I  KPMJIR C IIOMOII.IbM AaHHOrO MHAeKCa. C K 0 p e e  BCerO 

K o M I I J I ~ K c H ~ I ~ ~  MHAeKC RBJISIeTCR H ~ J I M [ H ~ ~ H O I %  @YHKIJ,MB~~ 6 ~ 0 ~ a c c b 1  KPMJIR. 

HeJIMHefiHaR CBSI3b, BCPORTHO BbIpaXaeTCR B TOM, YTO, IIPM CTaTMCTMYeCKM 



6.  T ~ K  KaK M3MeHeHMe K O M ~ J I ~ K C H O ~ O  MHAeKCa 6 y ~ e ~  3aBMCeTb OT M3MeHeHMSI 

OCHOBHbIX I'IePeMeHHbIX, H ~ O ~ X O A U M O  IIOHSITb, KaK 3TM I I a p a M e T p b I  M3MeHRIOTCSI M 

MOrYT 6 b 1 ~ b  04eHeHb1,  M KaK nOrPeEIHOCTM B OqeHKaX BJIMRIOT H a  K o M I I J I ~ K c H ~ I ~ ~  

MHAeKC. TO eCTb, K o M I ' I J I ~ K c H ~ I ~ ~  MHAeKC H e  OIlpeAeJIReTCR no  Y ~ ~ B H ~ H M I O  (I), a lT0 

r A e  I'IOACTpOrIHOe "est" yKa3bIBaeT H a  TO, YTO 3TM l l epeMeHHbIe  SIBJISIOTCR OqeHKaMM. 

AKTYAJIbHOE IIOHHMAHHE OCHOBHbIX IIAPAMETPOB, 

HCTOPHHKEI COMHEHEI~ H OUEHKA 

8. IIpM IlpMMeHeHMM COOTBeTCTByIOwerO MaTeMaTMYeCKOrO aHaJIM3a AaHHbIe, 

IIOJIyrIeHHbIe C HayYHO-MCCJIeAOBaTeJIbCKMX CYAOB, M O r y T  6 b 1 ~ b  MCnOJIb30BaHbI AJISI 

0qeHKM KOJIMYeCTBa K O H ~ ~ H T P ~ ~ U ~ ~  B pafio~e. M o ~ ~ Q M K a q u s r  MeTOAOB, OnMCaHHbIX 

M a ~ r e n e ~  M I i e ~ e p o ~  (1985 r . )  Ans c n y s a e B ,  B K O T O P ~ I X  H e  n p o M c x o A M T  McToweHMa,  

C O A ~ ~ ~ C T B ~ ~ T  BbIrIMCJIeHMIO BepOSTHOrO PaCnpeAeJ IeHMR Nc,est KaK @ Y H K ~ H U  

KOJIMVeCTBa O ~ H ~ ~ Y X ~ H H ~ I X  HayYHO-MCCJIeAOBaTeJIbCKMM CYAHOM K O H Q ~ H T P ~ ~ M ~ ~ .  



(ii) T o w o e  o n p e A e n e H M e  c ~ o p o c ~ u  c y A H a  npu n o M c K e  M s p e M e H u  n o u c K a ,  

(iv) H ~ I I ~ o M ~ B o J I ~ H o ~  PaCIIpeAeJIeHMe K O H Q ~ H T ~ ~ Q M ~ ~  M CBR3aHaS  C 3THM 

CTP~TM@MKBQMR IIOMCKOBOrO YCUJIMS . 

11. ~ c I I 0 J I b 3 0 B a ~ M e  O A U H O ~ I H O ~ ~  X ~ ~ ~ K T ~ ~ U C T M ~ I ~ C K O ~ ~  AJIMHbl K O H Q ~ H T ~ ~ Q M ~ ~  

I IpeAI IOJ Ia raeT ,  YTO KOHQeHTPaQMM RBJIRIOTCR MJIM CMMMeTPMYHbIMM (Ha l lp .  KPYrM 

MJIM K B ~ A ~ ~ T ~ I ) ,  MJIM 8CMMMeTPMYHbIMM (HaIIp.  ~JIJ IMIIC~I) ,  HO eCJIH YHCJIeHHOCTb 

M3MeHReTCR, TO BCe OCM 3JIJIMIICa 6 y ~ y ~  M3MeHRTbCR IIPOIIOPQMOHaJIbHO. 

H ~ H ~ B ~ C T H O ,  RBJIReTCR JIM 3TO IIpeAIIOJIOXeHMe O ~ O C H O B ~ H H M M .    TOT BOIIpOC 

3aCJIyXMBBeT 6 0 n b m e r o  BHMMaHMR. 

12 X ~ ~ ~ K T ~ ~ M C T M Y ~ C K ~ ~ O  AJIMHy ~ 0 H Q e H T p a Q P i f i  MOXHO OIIpeAeJIMTb MCfiOJIb3yR 

I I o ~ p 0 6 H b I e  AaHHbIe IIO PaCIIOJIOXeHHIO K O H Q ~ H T ~ ~ Q M ~ ~ ,  IIOJIyYeHHbI IIO COBeTCKOMy 

M RIIOHCKOMY IIpOMbICJIy. B YaCTHOCTM, TaKMe C y A a  MOrYT IIbITaTbCR OllpeAeJIMTb : 



I I ~ P ~ ~ J I M ~ M T ~ J I ~ H o M  A H a I I a 3 0 H e  OT 11 MOPCKMX MMJIb A 0  22 MOPCKMX MMJIb. B 

A M C K ~ C C ~ R X  H a  P a 6 o ~ e ~  C e M u H a p e  6b1n n p e A n o x e H  PSA ~ o ~ u @ u ~ a q u f i  : 

14. O ~ ~ H M T ~  IIJIOTHOCTb C K O I I J I ~ H M ~ ~  B I IpeAeJIaX K O H T P ~ ~ ~ U ~ ~  ( ~ . e .  KOJIMrIeCTBO 

c ~ o n n e ~ u f i  H a  emaiuuy n n o q a p ; u )  MOXHO M C I T O J I ~ ~ Y R  AaHHbIe, n o n y r I e H H b I e  113 

RIIOHCKOrO CYAOBOrO X y p H a J I a ,  MJIM aKyCTHrIeCKHe AaHHbIe, ~ 0 6 p a H H b 1 e  HaYYHO- 

uCCJIeAOBaTeJIbCKMMI4 CyAaMM. B 6 e ~ H b 1 ~  KOHU;eHTpa4URX, PaCCTORHMe M e X A y  

CKOllJIeHWSIMU MOXeT COOTBeTCTBOBaTb OTpMYaTeJIbHOMy 3KCllOHeHI.&MaJIbHOMY 

p a c n p e A e n e H u m  ( ~ a n p .  Munnep u ~ ~ M ~ T O H ,  1989 r.). B xopomux arperaqusx 

TMIIHrIHOe P a C I I P e A e J I e H u e ,  KaK O T p u q a T e J I b H O e  ~ I ~ H o M M ~ J I ~ H o ~  PaCIIpeAeJIeHMe,  

MOXBT 6 b 1 ~ b  UCIIOJIb30BaHO AJIR MOAeJIMpOBaHMR Dc. 

15. C I I ~ ~ M ~ J I M C T ~ I - K O H C ~ J I ~ T ~ H T ~ I  ~ P ~ A ~ O ~ ~ O > K M . ~ M ,  rITO 

Dc=20exp(X '1 ) CKOIIJI~HMR/ MOPCKMe M M J I U ~ ,  rAe X, RBJIReTCR HOpMaJIbHO 

p a c n p e ~ e ~ e ~ ~ o f i  c ~ y r I a f i ~ o f i  n e p e ~ e ~ ~ o k  co c p e ~ ~ e f i  ~ e n u r ~ u ~ o f i  B 0 u c p e A H u M  

KBaApaTMrIeCKkiM OTKJIOHeHtIeM Cf2. Pa6oqufi CeMkiHap IIpHIIIeJI K 3aKJIMrIeHMm 0 TOM, 

E Y A ~ T  B03MOXHO OTHOCMTeJIbHO JIerKO OI IpeAeJ IuTb  P a C I I p e A e J I e H u e  

IIJIOTHOCTU C K O I I J I ~ H G I ~ ~  C IIOMOqbK) 3XOrPaMM. 

16. K p o ~ e  TOrO, OXPiAaeTCR TOJIbKO He60JIb1110e UJMeHeHMe IIJIOTHOCTM 

CKOIIJ I~HMZ~ B I IpeAeJ IaX K O H I & ~ H T ~ ~ ~ M ~ ~ .  Ecnu KPMJIb A ~ ~ ~ C T B M T ~ J I ~ H O  PaCIlOJIaraeTCR 

CKOIIJIeHMRMM ( a  H e  cJIoRMM), TO IIJIOTHOCTb H e  MOXeT 6 b 1 ~ b  CJIMIUKOM ~ 1 ? 3 ~ 0 f i ,  PiHaYe 

KpHJIb H e  HaXOAHJIbCR 6b1 B " x o P o I U ~ ~ ~ "  ( ~ . e .  l T p u r 0 ~ ~ 0 f i  AJIR I I p o ~ b 1 c J I a )  

KOHMeHTPaQMM. TaK Xe, IIpM BbICOKOM YPOBHe IIJIOTHOCTU, KPMJIb PaCIIOJIaraeTCR,  B 

CYqHOCTU, CJIORMU, a H e  CK0IIJIeHMRML.f. ~ T M  B O ~ A ~ ~ ~ C T B U R  6 y ~ y ~  OrpaHMYHBaTb 

C p e A H e e  KBaApaTurIeCKOe OTKJIOHeHue. 



18. C I I ~ ~ M ~ J I M C T ~ I - K O H C ~ ~ ~ T ~ H T ~ I  IIpeAllOJIOXMJIM, YTO r= 50 exp(X1.1) m, YTO 

BbI3bIBaeT 3HaYMTeJIbHyM IIOrpeIIIHOCTb IIpM OIIpeAeJIeHMM 3HarIeHMS r. M ~ I M M  

IIPMBOAMT IJIeCTb IIPMMePOB PaCIIPeAeJIeHMR Pa3MePOB IIPOTPaJIeHHbIX C K O I I J I ~ H M ~ ~  

( 1 9 8 7  r . )  B pafi0~e IIPOTSXeHHOCTbM IIpMMepHO B 60 MOPCKMX MMJIb C C e B e p a  H a  I o r  M 

60 MOPCKMX MMJIb C BOCTOKL H a  3aIIaA,  AaHHbIe MYMM PMC~HOK 1) YKa3bIBaK)T H a  

r I eTbIpe  I I p M M e p a  BepOSTHO OTpMqaTeJIbHOrO 3KCIIOHeHqMaJIbHOrO p a C l l p e A e J I e H H S  

PaAMyCOB C K O I I J I ~ H M ~ ~ ;  OAMH IIpMMep OTHOCMTeJIbHO PaBHOMepHOrO PaCIIpeAeJIeHMS 

PaAMyCOB C K O I I J I ~ H M ~ ~ ,  M OAUH IIPMMeP BeCbMa aCMMMeTPMYHOr0 PaCIIpeAeJIeHMS 

PaAMyCOB C K O I I J I ~ H M ~ ~  MMHMMaJIbHbIM p a 3 M e p O M  B 3000 M. TaKMe pe3yJIbTaTbI  

YKa3bIBaIoT H a  BO3MOXHOe 3HaYMTeJIbHOe M3MeHeHMe PaAMyCOB C K O I I J I ~ H M ~ ~  B 

OTHOCMTeJIbHO H ~ ~ o J I ~ I U M X  ~ ~ o ~ ~ ~ @ M Y ~ c K M x  pafio~ax M H a  BaXHOCTb TOYHOT0 

OIIpeAeJIeHMS M3MeHYMBOCTM. 

20. C I I ~ I J , M ~ J I M C T ~ I - K O H C Y J I ~ T ~ H T ~ I  n p e ~ n o f i o > ~ ~ , i . n ~ ,  rITO B ~ J I M Y  MHa 

6 ~ 1 5 0  exp(X1.4) g/m2, YTO BbI3bIBaeT 3HaYMTeJIbHYIo aCMMMeTPMYHOCTb 

paCI IpeAeJ IeHMS IIJIOTHOCTM. T ~ M  H e  MeHee,  IIJIOTHOCTb M O X e T  6 b 1 ~ b  M e H e e  

M ~ M ~ H Y M B O ~ ~  B o ~ J I ~ B J I M B ~ ~ M ~ I x  KOHU;eHTpaQMSX, IIOCKOJIbKy IIPOMbICJIOBMKM 

B ~ I ~ M P ~ I ~ T  KOH4eHTPaU;MM H a  OCHOBe A0CTMXE)HMR YAOBJIeTBOpMTeJIbHO B ~ I C O K O R  



OIjnlkIE 3AMEPAHHSI B OTHOIIIEHHkI KOMIIJIEKCHOrO EIHAEKCA 

23. T a K X e  UMeeTCR M a n o  a K ~ y a J I b ~ 0 f i  M H @ O ~ M ~ ~ M M  0 TOM, KaK MOrYT 

IIPORBJIRTbCSI FI3MeHeHUR. TO eCTb, K a X A a R  I43 IIRTU OCHOBHbIX I IepeMeHHbIX MOXeT 

M3MeHRTbCSI He3aBCICUM0, UJIU MOXeT IIPOUCXOAUTb UX 3HaYMTeJIbHOe 

n a p a n n e J I b H o e  U ~ M ~ H ~ H M ~ .  

IIPOTOKOJI MCCJIEAOBAHHSI KOMIIJIEKCHOrO EIHAEKCA C IIOMOIQbKI 

MATEMATkIPECKOrO MOAEJIkIPOBAHHSI 

(a )  Bb160p @ Y H A ~ M ~ H T ~ J I ~ H ~ I X  BenUYMH OCHOBHbIX I I apaMeTpOB 

PaCIIpOCTpaHeHUR.  3a 3TU BeJIWYUHbI MOrYT 6 b I ~ b  IIPUHRTbI, HaIIPMMep, 

CpeAHMe UJIU CpeAUHHbIe BeJIMYUHbI 3TUX I I apaMeTpOB;  

(b) ~ I c I I o J I ~ ~ o B ~ H U ~ ~ ?  BbIIueOIIUCaHHbIX XapaKTepUCTUK PaIIpOCTpaHeHMR AJIR 

o n p e A e n e H u s  KoHKpeTnbIx  B e a w m H  OCHOBH~IX n a p a M e T p o B ,  

UCIIOJIb3yeMbIX I IpU KaXAOM OTAeJIbHOM I I p O r O H e  MOAeJIU. T ~ K U M  

O ~ P ~ ~ O M ,  UHAeKC 6 c r o ~ a c c b 1  Bl AJIR 3TOl-0 I I p O r O H a  MOAeJIU MOXHO 



(c) H c I I o J I ~ ~ o B ~ H M ~  IIpM KaXAOM I I p O r O H e  3 ~ 0 f i  M0AeJII.I XaPaKTePMCTMK 

paCIIpOCTpZtHeHMR OIJ,eHeHHbIX I I e p e M e H H b I X  M ~ L E ~ ~ ~ ~ o T ~ H H ~ I x  

KOHCYJIbTaHTaMM ~ 0 a e J I e f i  AJIR OIJ,eHKM BeJIMrIUH OCHOBHbIX 

I I e p e M e H H b I X  IIpM HaJIMrIMM MCTMHHbIX BeJIMYMH OCHOBHbIX I IepeMeHHbIX.  

I I o c J I ~  O l l p e A e J I e H M R  3TMX OJJeHeHHbIX I IepeMeHHbIX,  " 0 r I e B M ~ ~ b I f i "  

K o M I I J I ~ K c H ~ I ~ ~  MHAeKC M O X H O  BbIrIMCJIMTb IIOCpeACTBOM Y ~ ~ B H ~ H M R  (3); 

M 

(d) k I 3 y r I e ~ M e  C B O ~ ~ C T B  CI/B/ KaK @YHKIJ,MM BI Pi IIpM M3MeHeHMM OCHOBHbIX 

I I a p a M e T p O B .  D O A O ~ H ~ I M  06pa30~  MOXHO P a C C M O T p e T b  KaK 

H ~ A M H ~ ~ ~ H O C T ~  TaK M C p e A H e e  KBaApaTMrIeCKOe OTKJIOHeHMe 

K O M I I J I ~ K C H O ~ O  MHAeKCa. 
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P H C ~ H O K  1 : % C T O T ~  paCI'IpeAeJI€?H&iZ p a 3 M e p O B  CKOI'IJI~?HMR, I lpOTpaJIeHHbIX B 

K a x a o M  I - I~OM~ICJIOBOM paf io~e (Ichii, 1987 r.) 




