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T MOKEIANO HIME, AR YaCTHHIX KJACCOB noBepxHocTell npej.
crassenwe (2.136) oneparopa K zonyckaer cymecTtBeHHble ynpouienus,

ca# § — 32EMEHT TAOCKOCTH, TO fiyg = 0 ¥ uHTErpanbHoe
Apa onepaTopa OOPaNEeTCA B HY/b, T. €. MOKET ObiTh ONylieHs,

2.10. MeTtox BHemHero paccTossHUSA

Baiwe G2 npeasomes cnocol BBeIeHHS TAKOTO BHYTPEHHEro pacero-
é\ KOTOPOro NOTeHLHaabl Ha ucxpuanenuoﬁ TNOBEPXHOCTY
iH C jﬁOTEHHHaJ}aMH Ha MJOCKOCTH. OnHako 3ToT war
omuaTensHOTO pemeHus npobaemsl 00pallleHus onepatopy
COCTOWT B TOM, YTO YNOMSHYTHIH €oCO0 OCHOBaH g

: cnenpaanHOE BuyTpeHHel CHCTEMbl KOOPAMHAT, MOCTpoe-
5 ofmem cayyze COIEPKHT 3aTPyAHEHMUs.

w w=o# moaxox, He Tpebyioum# 1S OOpallleHus ofepa-
Hz TOBEDXHOCTH TNPHBJEYEHHS METPHKH HCKDHBIEHHOrg
Metox, XoTopui#i OyZeT OnHCaH HUXKE, OCHOBBLIBACTCH Hg
¥ TpexmepHOro (3BKAMIOBOrO) PacCTORHHMA. B 10 e Bpemy
n03BOJSET PACCYMTHIBATH CHCTEMY BHYTPEHHHX KOODAMHar
Ts KoHGbOpMHOe O0TOGpa)eHHe NMOBEPXHOCTH HA PACIIMpex-

. Boaee TOro. B TepMMHaX BHEIUIHEro DAaCCTOAHHA ag
Toxos GyaZeT TOAYHEHO HOBOE HMHTErpajbHOE YypaBHEHHe, he
mee oneparopa K.

2.10.1. HurerpaibHOe MNpelcTaBjIeHME GyHKIMHA Ha 3aMKHYTOH
s. [lvers S — raagkas 3aMKHYTas TOBEPXHOCTb, a f —
DepHIBHO anbbepenuupyemas QYHKLUA, ONPELeeHHas Ha S

# Gyzem paccMaTpHBaTh OYHKLMIO InTnaf, THE TNM — Tpex-
"‘CTE‘HHHEAME)KZI)’ toukamy N, M, panee HCIO/b30BABILEECs
so-Cazszpz. [lpuMeHnM K 3THM (QYHKUUAM BTOPOE TOKIECTBO
| = ofnzetn S\ S., rme S. — uacTe S, BbipesaHHas cepoi
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W nepenuiem (2.140) B BHRE
F(M)+ 2 (ﬁﬂc (N, M)dSx = 5= #hNNMAf (N)dSx, Meg,
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(2.149)
9.142) B onpeleeHHOM cMbic/le OCTaeTCA CPaBelupqy
11060r0 (YHKIIHOHATIBHOTO MPOCTPAHCTBA, B K0Topgy
(epeHIHpyEMbIE (byHKIMM 00pasyoT WI0THge

dopmyaa (
st pyHKuEH f 13
JBaX<Ibl HEMpepbIBHO-IH
MHOKECTBO.

OTMeTHM HeKOTOpble I

oeaHbie (hakThl, CBA3aHHbIE C sIpoM K (N, M)
A %

cos(FunnN)
- T o, Socloiiios S 5 0
B cayuae IIafKoil 0BEPXHOCTH (PyHKIHH = (N) orpanye.

ubl Ha S, caenoBatenbHO, K (N, M), onpefie/ieHHOEe PaBEHCTBOM (2,141)’
Toxe orpaHuyeHo. Ecan riaakyo I0BEPXHOCTh HEMpepbIBHOH :lleq)opMauHeﬁ
npeo6pasoBarh B KyCOYHO-TIaIKY10, CPENHAA kpuBusHa H (1\) TIPHOGpeTer
Ha peGpax M B BepLIMHAX 0coB6eHHOCTH (yHKUHH Jl¥paka, 4To MOXET Ghipy
yuTeHO Bbi/Ie/IeHHEM U3 HHTerpasa B JseBoii yacTy (2.142) 1oNOMHUTeNbREY
CaraeMbIX, CB3aHHBIX C BepUIMHAMH, M KOHTYDHBIX HHTErDaoB BAom,

peGep MOBEpPXHOCTH.
Ilns f = const Ha S ¢opmya (2.142) paet

#K (N, M)dSy = —. (2.143)
S

B cayuae cceprl pamuyca R, oueBumno, K (N, M) = #4%%2 u (2.142)

MpUHHMaeT BHI norapn@xmqecxoro NOoTeHIIHhaNa

f (J[) = 2% ﬁln 7‘A\'7\[Af (4\’/‘3 /]Sr\(,

S

ecnd cpenHee Ha S sHadenve f paBHO Hymo. Takum 06pasoM, chepa
00/1ajlaeT 3aMedaTebHBIM CBOUCTBOM, COCTOSILHM B TOM, YTO NpPH 0Bpalle-
HuH omeparopa Jlaniaca Ha Heil PaBHONPABHO MOTYT HCIIOJIb30BATHCH Kak
BHYTPEHHEE, TaK U BHEIlHee PacCTOAHHMS MEX/Y TOYKaMH TMOBEpPXHOCTH.

2.10.2. O6pamenne onepatopa Jlannaca na 3aMKHYTOW MOBEPXHO-
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BHIAACHEHHS.
YureM, 4TO HaC MHTEpeCyeT pewrenye 3ajauy

¢ Hy/IEBBIM CDEJIHUM 3HaYeHHeM Ha S, y npeo6

fentHoMy (/11 yIOMsAHYTOrO KJlacca) Buny

s ; 5 1 :
¢(M) + = rﬁ,{ (N) (K (N, M) - s #l&' (N, P) r]Sp> dSy =
S

E

(2.144) B knacce byHRUMH
pasyem (2.145) k skpupa-

|

. * ki ’ :
T ’5/’ (N) <1H7,\:\1 Fee #hl TNP dSp)d.S’N, (2.146)
s

WIH B KDaTKOH 3amuch
N — gl S (2.147)

me F' (M) — mpaBasi yacTb ypaBHeHHS (2.146), a cmbica uHTErpaIbHOMO
onepatopa K caenyer us (2.146), (2.147).

B cryuae, korna const ncueprbiBaet pelienus oIHOPOLHOTO ypaBHEHHS,
cootBeTcTByIOIEero (2.145), pemenne ypasHeHus (2.146) eIHHCTBEHHO
B cuny anbrepHatrebl PpearoapMa cylecTsyeT. Ero riankocts onpene-
J€TCA npapod 4acTbio ypaBHenus (2.146). Hampumep, pas cyuiecrsopa-
HHSl KyCOYHO-HENpPEePBIBHBIX BTOPBIX MPOU3BOAHBIX (YHKIHH & AOCTAaTOYHO,
4006l hyHK1MSA 1) GblIa OrpaHHUEHHON U KyCOYHO-HENPEphIBHO AH(hepeH-
Unpyemoit Ha S.

Hesns NMOC/IeNYIMIKX paccyskKaeHH# OyleT coCTosATh B TOM, 4TOOBI yCTa-
HOBUTH paspemnmocTs ypasHenus (2.146) B oblilem caydae u MOJYYHTb Me-
T0I Haxox neHns pellieH¥ks, COOTBETCTBYIOILEro 3anaye (2.144). Hocxom;xy
CB060nHbI unen F ypasuenus (2.147) JipH KBaJ(paTH1HO-CyMMHPYEMOH

bynkuy 1, ouyeBHMAHO, MpPHUHALIEHKUT WQI, MpH PacCMOTPEHHH pelleHHs
0 -
"PaKMMCn ynkupamy U3 W, .

Kak yeranopseno aBTopom B [17, MpHIIOXKEHHE al
bi0 M CAMOCOMPSIKEHHO-

onepatop K, neii-
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CThlO, MO3TOMY B najbHennem MOZKEM OTMUpaTbLCA Ha TEOpHIo IMnbﬁepTa_-’

IImuara [75]. Tokakew, uto ypapHEHHE (2.146) paspelinmo npu sy

60il KBaZpATHUHO-CyMMUpYeMOH (PYHKLHH 1p. Tycrs onepatop K uwmeer )
XapaKTepUCTHUECKUM HHCIIOM A = 1, KOTOpPOMY OTBEYaioT COGCTBEHKpe
dynxumn fi, fo, ..o fai 0 — KpaTHOCTD xapaKTepHCTuqecKoto uncia. Torgy
JISl Pa3peLiuMoCTH ypaBHEH A (2.146)”H606xoﬂnmo ¥ JOCTATOYHO, ffTOf)u
QyHKUHSA F Gplia opTOroHasibHa KazKJaou 13 HepeqncneHbex DYHKUMY, 10
03HauaeT BbINOJHEHHE PaBeHCTBA (F, f;)=0,i=12,..n Hmeem

v v
'ﬁ;/, K*1hdS = = ’Hf, PdS +
£ s

A
- ’H, K fidS =0,

g

rne K* — wuHTerpasibHblii 0nepaTop, noayuawouniics 13 K B3auMHol
[epecTaHOBKOM B AAPE MOC/EAHEro TOHeK M u N. Iosenenve K* B uenoy-
Ke PaBeHCTB 0OYC/OBJIEHO MPeNCTaB/IeHHEM dyukund Ay Inryn B BHIE,
orseuaomieM (2.139).

Taxkum 06pa3oM, pa3peliuMocThb ypaBHEHHSA (2.146) nokasana. Heeaun-
CTBEHHOCTb pelleHHsi MMeeT MecTo B TOM C/y4ae, KOra 4acth “HbopMa-
1K, coeprkaleiicst B 3anade (2.144), nepeBofuTCs OnNepaTopom, JIefcTBy-
jolEM Ha v B npaBoi yactu (2.146), B HyJIb.

CJleflylollMM LIaroM MOJyYMM peLIeHHs ypapHEeHHs (2.146) n BbIE-
UM M3 HHX TO, KOTopoe oTBedaeT 3ajade (2.144). MspecTHo [31], umo
CaMOCOTPSXKEHHBIH BIIOJIHE HENPEphIBHBIN OMepaTop MMeeT BelleCTBEHHSE
co6erBeHHble hyHKUHE {fi}, KOTOPEIE MOrYT ObITh OPTOHOPMHPOBAHEL MPH
BBIUMCJeHHH. [IpoHyMepyeM HMX B MOpPAAKe BO3pacTaHWA MOAY/A COOTBET
CTBYIOWIMX XapakTepucTHueckux uncen {A;}. CorsacHo Teopeme Tub6ep-
ta-IlImunra dynkuus KE mpeicraBima B Buje psja Mo coOCTBEHHHM
¢yHkuusm oneparopa K. A nuMeHHo,

Ke(M) =3 cxfie (M), (Z1A
k
Tle ¢ — KO3 duLKMenTsl pasoxkenus. [1o3ToMy uckomoe pelleHune MOKET
6bITb 3allUCaHO B BUJIE

E(M) = crfi (M) + F (M). (2149
k
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B (1.59) samenuts Ha K, A; Ha [Ai|, @ ckanipHOe NPOMSBENCHHE u Hopyy =
()

1
nouumats B cmeicne Wy (S).

OTMeTHM ellle OfMH MOAXOH K pelieHHI0 3al1adH (2.144), npeanpunsry
8 [95]. Coriacto [95] peuienne £ muiercs B BHJE IOTEHLHAIa NPOCTorg

o £Q) = o= P L dSu (2.152)

T™Q
S

¢ maorHocTbio g (M), AJs KOTOPOi BBIBOLUTCS WHTErpanbHOE ypaBHeHHe
BTOPOr0O pojia

4 1 ([ (N) ;o
g0 + 5= oy MV, by asy = L G dsy, (2189
S

2m s Jd JSENM
S
PO KOTOPOro Ha IVIafKOH MOBEPXHOCTH B OT/IHYKE OT (2.141) conepskur
0COGEHHOCTb U MMeeT BecbMa FPOMO3AKOe, TPYAHOE /A YUC/IeHHOH peank-
3alMK MpeiCTaBIeHHe

3%
bl i
rQM | )

M(N,M) = %{ﬁ) {ﬁQ grad ;év—] [ﬁQN grad
5

10 el |
onum )] T™MQ Ong ron

dSQ} (cp. ¢ (2.141)) (2.154)

H€pes CyINepCHHIYJAPHbIe HHTErpasbl, ONMH M3 KOTOPHIX ellle HEeOOXOAHMO
CyMeTb NpoAH((}epeHIUpoBaTh B HanpasieHHH HOpMa/nu K S B TOYKe Ha-

Gumiozierns. Bonpock! paspelnMocTH, eqHHCTBEHHOCTH 1 CIOCOGHI peleHHs
ypaBHerus (2.153) B [95] ne paccmarpuBaTcs.

2.10.3. 3apgaua pacuera BHYTPEHHMX KooppauHat. [lokaxkeM, 910
sajiaia pacdera BHYTPEHHUX KOOPAMHAT p, q, o6CcyKnaBmuxcs B 1. 2.9.1,
AIBIISICTCA YaCTHEIM C/yyaeM 3aaun (2. 144) u, cienopatennHo, MokKeT 0BITE
PELIEHa METONOM, M3/MOMKEHHBIM B 1. 2.10.2. Hamomuum, yro oHa PaBHC"
gzgzl;ap;?;;enﬁzmbc’pMHOFO OTOGPaXEHHsI 3aMKHYTOfi MoBepxHOCTH Ho
MO paCCManHBaTbCKOCTb' Tostomy cnenyrompmit nuxe Matepraa ZomyeT

OrMetum. r 1 KaK ¢noco6 nocrpoenns ynomsuytoro otogpaxesit

» 110 KOOpIMKATH p, o MOryT GhiTh BbIpaKeHbl Yepe3 130TeP”

- (2.85)). Haxoxnenue mocsiensux B [411





