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1°. B pa6oTax /1/R /2/ paccMaTpHsanacb 3aaa~a onpeaeneHRH HaH6o

nee a<jlcjleKTHBH&IX oueHOK yrna f3 0 H HMnynbca P 0 nyTeM yTo~HeHHH 

H8~8llbHb!X OU9HOK 9THX napaMeTpOB; npH 9TOM y~HTb!BSliHCb HOHH38UHOH

Hbl9 noTepH, HeOaHopoaHOCTb M8I'HHTHOI'O TI0115I1 MHOI'OKp8TH09 KyliOHOBCKOe 

paCC95IHH9 H OWH6KH H3MepeHH5I KOOpaHHST. ~eTOa peweHHH 9TOfi 3aaa~H 

OCHOB8H Ha npHHUHne M8KCHMyMa npasaonoao6H5I. YpaBH9HHH CB5I39H1 H8Klla

abiB89MbiX H3MepeHH5IMH H8 !tJyHKUHIO npasaonoao6HH1 nony~al!HCb nyTeM HH

Tei'pHpOB8HH5I ypaBH9HHH aBH)K9HHH H HCTIOllb30B8HHeM H3BeCTHbiX H8~8llb-

HbiX oueHoK P* H f3* • 113 ycnosHA MaKCHMyMa ¢yHKUHH npasaonoao6HH 
0 0 

6blll8 nony~eHa CHCT9M8 liHHeiiHbiX ypasHeHHH OTHOCHT9llbHO HCKOMblX OUeHOK 

senu~uH P0 H f3 
0 

• OcTasaHCb s paMKax aToro MeToaa, 3aaa~y MO)K-

HO pacwupHTb, BKliiO~HB B paCCMOTp9HHe T8K)K9 H TIOTepH 9Hepi'HH 38 C~eT 

TOpM03HOI'O H3lly~eHHH 38pH)KeHHOH ~aCTHUbl M) • 

B HSCTOHWeH pa6oTe H_ paCCMSTpHBaeTcg TaKaH paCWHpeHHSH 3aaa~a. 

npH 9TOM COXpaHHIOTCH OCHOBHble npeaTIOl!O)KeHH5I H 0603HS~eHHH H3 /
1

/ 

H /2/: 

XOY 

p - UMTiyllbC ~aCTHUbl ( P 0 - HMTIYllbC ~aCTHUbl B Ha~allbHOH TO~Ke); 

a - yron norpy)K9HHH - yron Me)Kay SeKTOpOM HMTIYllbCS H Til!OCKOCTblO 

f3 - yron Me)Kay oCbiO 0 X H npoeKuueA HMnynbca Ha nnocKOCTb XOY , 

f3 0 - GRa'IeHue aroro yrna B Ha'Ian&HoA TO'IKe. 

M) 0 -
TMeTHM, 'ITO pacnpeoeneHHC Til!OTHOCTll BepOHTHOCTH liOTCpb H8 H3lly-

'ICHlle He noa'IHHHeTCR HOpMallbHOMY aaKoHy. PaccMoTpeHue TaKofi pacwu: 

peHHOH 3808'IH B03MO~HO TOllbKO 6naroaapR npHMeHeHHIO npllHUHTI8 M8KCHMY

M8 npasoonooo6uR. 
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0UeHKH HCKOMb!X BenH'lHH, H8H.({eHHbi8 B Ha'lanbHOM 11pH6nH)!{eHHH 110 

yrrpoiUeHHb!M cjJOP.MynaM, KOTOpb!e Mbl 06Cy)!{.({8eM B IIYHKTe 6°, OTMe'laeM 

3B93AO'IKOH. 

T
0

- HCTHHHOe 3H8'leHHe KOOpAHH8Tbl Y 
€ 1 - OIUH6Ka H3MepeHIHI K00pAHH8Tbl Y 

1 

B Ha'lanbHoft TO'lKe cne.na; 

(AHC!IepCHSI D 
1 

C'lHTaeT-
1 

) ; CSI 38.({8HHOH H 0.({HH8KOBOH anSI BCeX 

81 - rrpoeKUHSI Ha rrnocKOCTb XOY yrna MHOI'OKpaTHOI'O KynOHOBCKQ-

1'0 pacceSIHHSI Ha i -oM HHTepaane, T.e. Ha HHTepaane ( S , S ) ; 
1- l 1 

~ 1 - aenH'lHHa He38BHCHMOI'O CMeiUeHHSI H3-38 MHOI'0Kp8THOI'O pacceSI

HHSI H8 i - OM HHTepaane; 

( BenH'lHHbl 8 H ~ - He38BHCHMbl9 CTOXaCTH'IeCKHe rrepeMeHHbie, CBSI38H-

Hble c yrnoM 8 H CMemeHHeM y B pacrrpe.neneHHH cl>epMH /3/ 

W(y, 8, x) '"' 2y'3 

" 
1 

D x2 
exp [ _,_4 ( 

D 

COOTHOIUeHHSIMH 8 "" 8 , y = ~ + + X 8 ) j 

82 2 

~+.2L.)] 
x2 xs X 

S 1 - .({nHH8 .nyrH Cne.na, OTC'lHTbiB8eMaSI OT H8'18nbHOft .(10 i -oft TO'!-

KH cne.na. 

TpaeKTopHSI 'lacTHUbi C'IHTaeTCSI aa.naHHoft KOOPllHHaTaMH (N + 1) TO'l-

KH, KOTOpbie IIPBll!IOnaraiOTCSI H3MepeHHblMH HB38BHCHMO llpyr OT .npyra. 

CHCTBMa KOOpAHH8T Bb16HpaeTCSI T8K 0 'ITO llnSI H3MepeHHblX KOOPllHHaT 

Ha'l:anir""·H KOHUa cne.na 

xo=Yo•YN=O. 

MarHHTHoe none no aceft llnHHe cnella HanpaaneHo, a ocHOBHOM, no 

OCH 0Z , T8K 'ITO 

Hz 1-·. _-_, « 1. ,21<<1. (1) 

"· "·· 
113 COOTHOIUBHHSI ( 1) cneJlyeT, 'ITO, ao-nepBbiX0 HMeeT MBCTO cna6aSI KOp

penSIUHSI OUBHOK p O CDS a O H f3 O C OUeHKOft yrna a O 0 110:3TOMY MO)!{HO 

yron a
0 

orrpeJlenSITb He3aBHCHMO, HanpHMep, H3 pa3aepTKH cnella; eo-

BTOpbiX, llpH Bbl'IHCneHHSIX 

BbiX CTeneHeft OTHOIUBHHft 

MO)!{HO orpaHH'IHTbCSI YllBp)!{8HHBM TOnbKO nep-

H z H,., 
-- H --

H• H. 

4 

l/1.1<• 

0wH6KH B KOOpAHH8TaX X
1 He pacCM8TpHB810TCSI 0 T8K K8K llpH yc 

nOBHSIX 

1 2 2 
(6-x) •(6-y) 1 2 

1, T.e. 2 f3 « 1 H -- (2 
CDS f3 

OHH IIO'ITH He CK83biB810TCSI Ha TO'IHOCTH Orrpe.neneHHSI rrapaMeTpOB ( p -~ f3 
JlnSI cne::ta. 

Ha ocHoaaHHH oueHoK, rrpoaelleHHbiX a /1 1 , C'IHTaeM BbliiOnHeHHbiMI! 

ycnOBHSI crrpaBe.({nHBOCTH pacnpe.neneHHSI cl>epMH llnSI MHOI'OKp8THOI'O Kyno 

HOBCKOI'O paCCBSIHHSI B KpHBOnHHBHHOft CHCTeMe KOOpJlHHaT. 

B .nanbHeiiweM Mbi 6yJleM ucrronh30B8Tb annpoKCHMaUHIO aenH'IHH cos111 
-+ 

tga , sin f3 , a>s f3 H IIOnHHOM8MH no CTe!leHSIM S , KOTOpbie nerKO 

nonyqaiOTCH MBTOAOM HBHMeHbWHX KB8Ap8TOB no H3MepeHHbiM TO'IK8M Tp& 

Ka. 

AnrrpOKCHMHpyiOIUHe ~YHKUHH o603H8'1HM: 

,......_, - ,_, ,....._, 
COS Cl , tg Ill , CDS f3 , ain f3 

.,..... - -Hz,·H,.,H. 

2°.Mbl C'IHTaeM, 'ITO H8M H3BeCTHbl K8K H8'18nbHble OUBHKH p: 

(3 

H {3* 
0 

T8K H H8'18nbHble OUeHKH IIOTePb HMIIVnbC8 38 C'IBT TOPM03HOI'O H3nv'IBHHl 

Ha K&>KAOM HHTepaane. CneJlySI pa6oTe /2/, 3811HWeM eenH'IHHY o6paTaor 

HM!Iynbca B TO'IKB S E ( 8
1
_

1 
, Sl ] B BHAB 

,-_/ 
t dbt t -1 

(P ) - a- a• + A + :t b t s +A:t·-S +: 
(4 0 t t da0 

1-1 s- s1-1 

+ :t ( ¢ +:41 ) + ( ¢ •·41 ) 
J= 1 

J J 1 1 
s 1 - s 1-l 

3.necb aenH'IHHbl bt cny>KaT, K8K H B 12 /, llnSI OnHC8HHSI HOHH38UHOHHbl 

IIOTeph. 0TnH'IHe COCTOHT B TOM, 'ITO 3JleCb H3MBHBHHe HOHH38UHOHHbiX IIC 

T9pb B.({Onb Cne.na 38BHCHT OT IIOTepb 3HeprHH H8 H3ny'leHHB, HMBIOIUHX CTO 

X8CTH'l9CKHH xapaKTep. 
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Mbi C'IHTaeM, 'ITO AOCTaTO'IHO y'leCTb saBHCHMOCTb HOHH3aUHOHHbiX 

noTepb OT' cpeAHHX IIOTepb Ha H3Tiy'leHHe, TBK KBK HOHH38UHOHHbie IIOTepH 

cna6o 38BHC'i!T OT 9HeprHH '18CTHUhl B TOA o6naCTH 9HeprHA, rAe cymecT

aeHHO TOPM03Hoe Hsny'leHHe. B aToM cny'lae B03MO*HO TO'IHO onpeAeTIHTb 

BenH'lHHbl bl:. npH H3BeCTHOM H8'l8TibHOM HMIIynbCe. 1.Jepe3 ( tP +~ J) 0603-
. J 

HB'leHO H3MeHeHHe BeTIH'IHHbl o6paTHOrO HMIIyTibCa, o6ycnoBneHHOe paAHBUHOH

HblMH rroTep'iiMH Ha j -oM HHTepaane, rrpH'IeM 'lepes ¢
1 

o6osHa'leHa Ha-

'IBTibHa'il oueHKa, a 'lepes ell 1 - HCKoMa'il rrorrpaaKa. 

ITocneAHHA 'ITieH B ~OpMyne (4) OTpa*aeT CAenaHHOe HBMH npeAIIO

TIO*eHHe 0 TIHHeAHOCTH H3MeHeHH'il o6paTHOrO HMIIyTibCa 3a C'leT paAHaUHOH-

Hb!X IlOTepb Ha - OM HHTepaane. 3To rrpeAIIOTIO*eHHe OIIpaBAaHO TeM, 

'ITO o6bi'lHO ATIHHbl HHTepBaTIOB MHOrO MeHbWe paAHaUHOHHOA ATIHHbl, a 'IHC-

no TBKHX HHTepBaTIOB BenHKO, 

3°, ct>yHKUH'il IIpaBA0!10A06H'i1 B AaHHOM cny'lae MO*eT 6b!Tb 3aiiHCaHa 

B BH}:Ie 

N 1 
L=ronstl ll -(In 

~s1 
--1 N 2 N // N 

a,_1+¢,+ell, Xo1n2 le [-.!..(I ..!J._+I -'-+I 2 

1=1 •t-1 
-=--=---- ) :xp 2 t= o Dt t= 1 D8 

8 l 1 l-1 

__!L&_)], 
D 

, .. 1 TJ l ( 5) 

rAe XO.- paAHaUHOHHag ATIHHa ATI'il Cpeabi, B KOTOpoA ABH*eTC'il '18CTHU8. 

HeaKcnoHeHuHaTibHbiA MHO*HTenb B ~HrypHbiX CK06Kax nony'laeTcg H3 ~op-

MYTihi AnSi IIOTepb Ha H3Tiy'leHHe, npeATIO*eHHOA EeTe H raATnepOM/4/ 

dE Eo -•--1 t -1 
w ( E

0 
, ·E, t) d E "' -- (In --) ln 2 [ r ( --)] 

E 0 E In 2 

rae 

t-~. 
Xo 

4°. HaH6onee a~eKTHBHbie oueHKH HCKOMbiX napaMeTpoa Mbi nony-

'laeM H3 Tpe6oBaHH'il o6paWeHH'il B MBKCHMYM ¢YHKUHH npaBAOIIO!I06H'i1 IIpH 

Bbi!10TIHeHHH ycnOBHA, HanaraeMbiX H3MepeHH'iiMH ( ypaaHeHHA CB'i13H) • 

ITpHBeAeM KpaTKHA BbiBO!I ypaBHeHHA CB513H ( 9), TIHHeapH30B8HHbiX 

no ManbiM aenH'IHHBM A, B, ell , 8 , 71 , f • 

6 

~ 

l 
J 
\ 

•i 
~I 
.j) 
'il 

11 

t; 
J ,, 

,, 

ll 
:,~, 

___ ___uL________ 

B CAenaHHhiX o6osHa'leHH'iiX KoopaHHaTa y 3a!1HWeTC'il KaK 

s 
Y= f sin f3 @S"a dS + To , (B) 

0 

rAe Mbl· C'IHTaeM A"" B:ell:8: TJ "" ( "" 0 • 

C y'leTOM MHOrOKpaTHOrO pacce'i!HH'il H H3MepHTenbHblX OWH60K 110ny-

'IHM, rronara'il ang_ rrpocTOTbi ros f3 =·l B Koa<t>~HUHeHTax npH 8 

y = 
l 

s, ~ 1 
f sin f3 ros a d S + t 1 + I 
0 J ""1 

1 
8

1
L

0
+ I 71

1
+T

0
, 

J=1 

( L tJ S 1 -0,5(S 1+ 1 -S1 )), 

H fJ 

(7] 

rAe {3 MO*eT 6biTb Bbipa*eHa H3 ypaaHeHH'il JlopeHua cneAYJOWHM ·o6pa3oM: 

f3= {3* + B + 
e 
c 

s 
1 ""'::) - - ~ - ~ 

f, ( P )[ -H., + tg a ( H x ros f3 + H Y sin f3 ) ] d S . 
0 

cs: 

ITonb3Y'i!Cb ( 1) H orpaHH'IeHHOCTb!O tg a , Mbl 3aMeHHTIH B Ilpaaoi 

'laCTH (8) aaa'leHH'il HeH3BeCTHbiX WHKUHil Ha HX aKcrrepHMeHTailbHbie ouea

KH, 'ITO II03BOn'ileT CBeCTH HHTerpanbi (7) H (8) K KBaApaTypaM. (3TH OUeH

KH rrony'la!OTC'il 11pH 811IIpOKCHM8UHH cna60 HCKa*eHHOrO <tJnyKTyaUH'iiMH AeA· 

CTBHTenbHoro peweHH'il, T.e. TpaeKTOpHH. Bo BC'i!KOM cny'lae, Hs-aa ( 1: 
rrorpeWHOCTb peweHH'il (7-8) MHOro MeHbWe wyMa H3-38 <tJnyKTYBUHH aenH'IHI 

<l>,8,TJ,d. 

B bll10nHHB B ( 7) nHHeapusauuJO H nepeHecs:~ Y 1 

nony<~HM: 

B npaay10 'IBCTb 

" a;, ai1 1 ai, , 
F = [ y -( T + t + y +A-- + B -- + I ell1 -- + I 8 J L 

1 
J + 

1 1 o 1 1 aA as 1 .. 1 act>, 1=1 

l 
I 
J•l "J )] - fs 

=O,L ... ,N), 

rile 
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~ s, ~ 
y = [ f sin {3 cos g d S ] A=B•cll=o · 

l 0 

" CJ.y, s, 
·--= [ _2_ f sin {3 

~ 
oosa d S·]A= B • cfl..,o • 

iJA a A o 

flpOH3BOJlHbie no B 

a'Y, 
as 

H <~>, 

iJy 

6epyTCH BHanorH'IHO). TaKHM o6pasoMt 

" a 'Y, 
y,, ~ ---1-· SIBnSUOTCH nerKO Bbi'IHCnHeMbiMH KBBJlpa

iJ <f' J 
TypaMH. 

YcnosHe o6paweHHH B MaKCHMYM !flYHKUHH npaBJlOnOJl06HH (5) c yqe

TOM ypaBHeHHii CBH3H (9) paBH03HB'IHO ycnOBHHM SKCTpeMyMa no f , 8 

71 ' 
T

0 
, A B <II cne]lyiOWeii npOH3BOJlHII1eii 4Jy"HKUHH flarpaH>KB; 

Q 

rne 

qJ 

N 

I 
J•l 

N 

~ fl - +-[ 
1•0 

2 
t J 
--- + 
DfJ 

N 

I 
J•l 

2 N 

...!L__]+ ~ qJ FJ 
D J• o ., J 

82 
__ l_ + 

os, 
N 

~ 
1•1 

f - ( 
J _....;. __ - 1) Ia ( 1 8

1-1 +· ""' +...,. 2 -- Ia '~'J ... , 
., -l a, ) . -1 

- aeonpeJleneHHbie MHO>KHTenH narpaaJKa. 

BenH"'HHbi q
1 

nerKo BbipaJKaJOTCH ua ycnosall: aKcTpeMyMa Jlnst Q 

aQ 
-=C, a A 

aQ aQ 
--ail""" = 0 • --aT;" - 0 , 

aQ 
~=0, 

•> 

aQ F -o. 
-- 1 

~-0, 
af l 

2JL -o. 
a B, 

..!L~o. 
a " , a q, 

(i•O.L•··•N). 

H) aQ 
npa B3SITHH npOH3BOJlHbiX ~ HYlKHO Y'IHTbiBBTb, 'ITO 

db .. 1-l 

, 
(10) 

( 11) 

(12) 

_,_...; .. ;_ s + l: 
d a 0 s-1 1• 1 

(cM.4) 
.. 

b .. s,_, +A t ( tt>, + «<l, a = a* +.A+· l: 
1-l 0 .. 

H, cneJlOBaTenhHO, 
iJ f l 

~= {~' ecna j ~~, 
0 , ecnH j < i 

8 

Ha nocnenHHX ycnoBH~ nony"'aeM: 

fl ""-·q, Df 
1 

N 

a, =- o8 I. 
1 J•l 

N 

q1 L ll , 71 1 =- 0 71 I. q1 . 
l 1m 1 

(13) 

HcKmo'laH E i , ·Bi 

111e~ CHCTeMe: 

7l i H3 (9) C nOMOII1biO ( 13), npHAeM K cneJlyiO-

" a; a'y, ' 
Y -T +:y -q 0 +·A--1 +B--+ I. 
' o ' ' f' aA aa 1=1 

a}:
1 

1 . N 1 N 

«<l1--- I. (~ ~ qtLt 1)L11 -I. 0 71 I.j qk, 
a<lll 1=1 lkcl J=l ,,i4> 

OTKYllB 

q "" 1 

N 

I 
J =I 

-I 
(1 

lj 

(i = 0, 1. ••• , N), 

" ai
1 

ay1 , a;J 
I ( y j - y j ) - [ T0 + A -+ B -- + I. <I!Joo-] }, 

aA aa ~<•• ac~Jk 

rne 
-1 

(1 

1 J 
- aneMeHT MaTpHIIbl, o6paTHOll: K MBTpHIIe C aneMeHTBMH 

anecb 

c lj 

u11 =- of, !l 11 +: c u 

1 
"'2 

mlnlt,Jl 1 3 

I 0 1t [ ll sk L,k Llk +·F !l 5 ~t ] • 
k=· 1 

21, 2 ) 2 
Ok "" ( 

1 x;· 
!l s k - s k - sk -• • 

Oft - AHCnepCHH H3MepHTenbHO~ OillH6KH 110 OCH Y 

V
1 

- CKOpOCTb, 

paCCMOTpeH B /8/ ). 

( 15) 

(16) 

ll 11 - CHMBon KpoHeKepa. 

(npyroA cnoco6 sse]leHHH Cll 

TaKHM o6paaoM, cacTeMa SN+S ypaBHeHHA (cM.ll-12) nocne noll-

CTBHOBKH q l B ( 11) CBO]lHTCH K CHCTeMe ( N + 3) ypaBHeHHA: 
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rae 

To • 

N a r 1 
,. 

N ay 
1: -:-: 1: q1 ~ = 0. 

1• 1 a A 1 ... 1 a A 
,. 

N iJy 
:£ q1~=0, 

1•1 iJB 

N 

:£ q' -0 • 
leo 

N iJf N iJy 
l: --'- = l: q --'-" = 0, (I • ], 2, .•• , N ) , , ... ac~~s , •• ' ac~~l 

q I aaaaiOTCSI Bb!pa>KeHHeM ( 15) • 

Mbl nony"'HnH CHCTeMy HenHHeftHblX ypasHeHHA OTHOCHTenbHO A 

~~ , pemeHHe KOTOpoA aaeT HCKOMbie OUeHKH A , 8 

0KOH"'aTenbHO napaMeTpbi aneKTpOHa 6yayT paBHbl! 

1 --"" a• +A p 0 • 

{3 • {3* + B • 

( 17) 

B 

To 

TipeHMymecTso paccMoTpeaaoro MeTolla no cpasHeHHIO c /5o 7 I cocTOHT s 

TOM, 'ITO OH npHMeHHM K TpeKaM C n106hiM c6pOCOM SHeprHH, 6ea Heo6xo-

llHMOCTH npOH3BOllHTb npellBBpHTenbHhlft OT60p no OTHOCHTenbHOft senH"'HHe 

noTepb Ha Hany"'eHHe. (BenH"'HHbl ( f> 1 +: ~ 1 ) , r,lle ~ 
1 

nony"'aiOTCSI H3 

CHCTeMbl ( 17 J, nOK83biB810T C6poc HMIIynbCll H:::l-38 Hany"'eHHSI Ha HHTepsa

ne "OT (i-1) -Oft llO i -oft TO"'KH]. TipHMeHeHHe MeTOllB MBKCHMyMa rrpas

aonoao6HSI rapaHTHpyeT MHHHMBnbHOCTb nonyqaeMblX TBKHM o6pa30M OmH60K 

HCKOMbiX napaMeTpOB. 

N 

II 
l= 1 

1 (Ia 

··-· 
··-1 +f>, +:~. ------=·> 

8 1-1 

t\s1 
1 

x 0 1n 2 l 

Ha <!JyHKUHH npasaorrO.c:t06HSI ( 5) HB COBOKyiiHOCTb HOpManbHbiX pacnpe,llene-

2 
HHA. TipH STOM Tpe6yeTCSI HaATH OUeHKH ~ l • BbmOnHHB STO, Mbl MQ-

>KeM cseCTH CHCTeMY ( 17) K CHCTeMe TpeX ypasHeHHA ( OTHOCHTenbHO A , 

B , T 0 ) , sKniD"'HB <!JnyKTY auaro paaaauHOHHbiX noTepb s Ma Tpauy u;, m • 

TipH 9TOM .c:tn51 orrpe.c:teneHHSI O'nm H q l Heo5xoaHMO HCIIOnb30B8Tb COBMeCT-

iJQ 
HO ( 12) H -- = 0 • a c~~, 

Tipe.c:tsapHTenbHbiA OT5op TpeKOB BHOCHT HeKOTOpblft ::~neMeHT cy5'beK-

THBHOCTH, IIOSTOMY Bbl"'HCneHHBSI senH"'HHa CpeaHHX IIOTepb SHeprHH H3-38 

H3ny"'eHH51, 38BHCHm8SI OT TaKoro OT6opa, CTa"HOBHTCSI HeCKOnbKO Heonpeae

neHHOA, a STO, B CBOIO O"'epeAb , CK83biBaeTCSI Ha senH"'HHe HMIIynbca. 

5°. OueaKa tga MO>KeT 5biTb nonyqeaa no aaanorHH c oueHKaMH anH 
-1 

( p ) H {3 • Ha ypasHeHHSI nopeaua HMeeM! 

d e '--t - ,__, _, ,.._, ---' -2 
- ( tg a) = - ( P- ) ( H ms {3 -· H Ida {3 ) ( ms a ) 
dS c .,. z (18) 

rrpH STOM B npasoA "'BCTH (18) Mbl 38M9HHnH COOTBeTCTBYIOillHe cpyHKUHH 

HX OUeHK8MH ( CM.3) • TipH STOM Z - KOOpaHH8T8 TpeKa paBHB 

" a z z= z: +:t\z +·z+:( ) t\tg cz, 
iJtgcz 

CneayeT, OaHBKO, OTMeTHTb, 'ITO XOTSI CHCTeMa ( 17) HenHHeAHa, OHa • rae 

MO>KeT 6biTb nerKo pemeaa HTepauHoHHhlM npoueccoM c paano>KeHHeM s PSI.Il 

aenaaeAHbiX qneaos 

a f, 
<-·> iJA 

H 

iJ f 

<F> 
I 

llpyroA cnoco6 npa6na>KeHaoro pemeHHH, Tpe6yiDmHA npellsapHTenbHoro oT-

15opa TpeKOB C noTepHMH Ha Hanyqeaae MeHbme 3ll.Q8HHbiX, COCTOHT B 1IpH6-

TiH>KeHHOft 38MeHe Bblpa>KeHHSI 

L 
10 

HO 

na 

" z 
s 
f 

0 

tg a-
0 

t&cz ,dS • 

../1 +· tg2a 

s 
f ( d dStgcz)dS. 

~" 

) 
-1 

TipH Bbi"'HCneHHH HHTerpanos HCnonb3YIOTCSI OUeHKH (3 , (P ) 

B351Th B BHae ( 4) C paHee orrpe.c:teneHHblMH cp l H ~ 1 • 

MOll<-

TI onpasKa t\ tg a onpeaen51eTCSI H3 ycnOBHSI MHHHMyMa $YHKUHOHa-

X
2 

IIO senH"'HHBM .. t\ z 0 n t\tga. 
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.... az, -1 "az, ,, 
.,/- l: l z -[ z* + L\z + z +:(--=-) L\ tgcz Jl o* l z -[ z* + L\a +lll +"<__.__)L\ tgcz)}, 

to l,J 1 0 0 1 a tgcz lJ J 0 0 J a tg Cl (19) 

-1 
0'!11 - sneMeHT o6paTHOii M8TpHUbl K M8TpHU9 C sneMeHT8MH 

1l 
rAe 

1 
o* .. · D L\ + · -====-1 J z 1 J 

cos 2 Cl 

c 1J ' 
(20) 

3A9Cb D z - AHCnepCHSl % - KOOpAHH8Tbl C y'ieTOM nepeHoCa OWH60K 
- --;-· 2 lc. 

C KOOPAHH8Tbl X 
1 

COS Cl - cpeAHee 3H8'i9HH9 CDS Cl Ha TpeKe. 

60, nnst onpeAeneHHSl Ha'ianbHOrO npH6nH*9HHSl MO*HO BOCnOnb30B8Tb

CSl MeTOAHKOll: H nporpaMMOJl: AnSI onpe,neneHHSl HMnynbCS sneKTpOH81 H3no-

*9HHOll: B pa6oTe /B/, 
B aToll: pa6oTe TpaeKTopHSl sneKTpoaa annpoKCHMHpyeTcst MeTo.noM aa-

BMeHbWHX KB8Ap8TOB C yqeTOM MaTpHUbl MHOrOKpaTHOrO pacceSIHHSl KpH-

BOA BHAB 

Y•·a
1 
+a 2 x+·a~x

2 
+ a 4 y

2 

0AH8KO TpaeKTOpHIO MO*HO annpoKCHMHpOB8Tb H ,npyrHMH KpHBbiMH, HanpH-

Mep, nonHHOMOM D - oll: CTeneHH DO X • 

npyrHM cnoco6oM aaqanbHbie aaa'ieHHSl MO*Ho nony'iHTh, ecnH cnea 

annpOKCHMHpOB8Tb KpHBOii, y'iHTbiBBIOillell: HOHH38UHOHHbl9 H Cpe.ttHH9 paAH8-

11HOHHbl9 noTepH. BapHaHTOM sToro cnoco6a stBnsteTcst annpoKCHMBUHSl npoeK

llBH TpaeKTOpHH cne.na napa6onoll: C nocneAyiOWHMH yqeTOM HOHH38UHOHHblX 

B CpeAHHX p8AH8UHOHHblX DOTepb /7/, 
MO*HO TBK*e BOCDOnb30B8TbCSl MeTO.[lHKOll:, H3n0*9HHOJl: B IiI H 
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38M9HHB HOHH38UHOHHbie noTepH CyMMOll: CpeAHHX noTepb H8 H3nyqeHH9 H 

HOHH3811HIO. qHcno ypaBH9HHJl: npH STOM COKpaTHTCSl AO Tpex, ecnH K TOMY 

*e npeae6peqb MaoroKpaTHhlM paccestHHeM. 
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