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POPMVJIbl KBA3NVUHTEPNONALNN
NHTEIPAJIBHBIMI
KBAOPATUYECKMMW CMJIARHAMU

10. C. Boakos, T. 2Kannas, P.-O. Muxxuamgop>k

Awnnoranusi. PaccmarpuBaercs 3amada npubinkeHus QYHKIUHA IO U3BECTHBIM HHTE-
IPaJIbHO YCPESHEHHBIM IO IIPOMEXKYTKAM CETKU 3HAYUEHHUSIM HHTEIDAJIbHBIMUA KBaJIpaTH-
decKMMU crtaiiHaMmu. [lokasaHo, 4TO ecim pemraeTcs 3ajiada MHTEPIOJISIIUN B CDEJIHEM,
TO MHTErPAJIbHBII KBaJpPAaTUUECKUN CIIAMH MOXKHO OIPEIEJIAThH Yepe3 MHTEPIIOJIAINOH-
HBIM Kybudeckuii crutaiiH. ITOCKOJIBKY MHTEPIIOJISIIUOHHBINA KyOWYecKuil CIIaiiH JoCTa-
TOYHO XOPOIIO U3YyHYeH, TO HEKOTOPBIE €r0 CBOMCTBA MOYKHO IIEPEHECTH Ha MHTEI'DAJIbHbIN
KBagpaTudeckuil crutaiit. [IpemyorkeHbl popMysIbl KBa3HMHTEPIIOSIUN HHTErPAIbHBI-
MM KBaJ[PaTUYECKUMU CIUIaHAME. 3a/1a4a JIOKAJIBbHOM alllIPOKCUMAIM UHTEIPAJIbHBIMI
CITaifHaMU BIIEPBBIE PACCMOTPEHa Ha IPOU3BOJIBHON HepaBHOMepPHOil ceTke. Ha pasHO-
MEPHOU CeTKe HaiJIeHbl BCE TOYKH CYIEPCXOAUMOCTH IIPU WHTEPIOJIANUA U KBa3UNUH-
TEPIOJISAIUN B CPEIHEM, T. €. TOYKH, B KOTODBIX IIOBBIIIAETCH MOPSIOK ITPUOIIMKEHUSI.
IToka3aHo, 4T0 CKavoK (OTHOIIEHHE BEJIMYIMHBI PAa3pPhIBa K BEJIMUUHE IIara CeTKU) BTOPOi
[IPOM3BOAHON 00OUX CILIAMHOB NMPUOIMKAET TPETHIO IPOM3BOAHYIO C YETBEPTHIM MOPSII-
KOM.
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Kuaro4geBble ciioBa: MHTerpaJibHbIN KBaJIPATHYECKUil CIIailH, WHTEPIOJSAIUS B CPell-
HeM, KyOW4YecKuii CIUIaiiH, OIEHKH ITOIPEIIHOCTU IPUOJINKEHUS, TOUYKH CYIIEPCXOAUMO-
CTH, JIOKAJIbHAs aIlllIPOKCUMAIIHS.

Bsegenue

B npukiaHbIX 3a/a9ax, CBA3AHHBIX C MpUbJMKeHneM (hyHKINH, HHOTIA BMe-
€TO 3HAYEeHN! (DYHKINU B y3JaX CETKU M3BECTHBI JIMIIb UHTEIPAJIHHO YCPETHEHHBIE
[0 IPOMEXKYTKY 3HAYEHUsI WM UHTErpaJibl npubankaemoi dyHnkiuu (CM., Hapu-
Mep, [1,2]). B macrosiiee BpeMs Jijisl PEIEHUsT TAKUX 3329 AKTUBHO IIPUMEHSIOT-
ca cruiaitnbl. [lepBoe mpuMeHeHwe CIIAWHOB JIJIs TOJOOHBIX 33724, 110-BUINMOMY,
6euto B 1972 1. suia npubmmkenns rucrorpamm. IénGepr [3] mias BoccranoBIIE-
HUSI UCXOJTHON (DYHKIIUU 110 M3BECTHBIM THCTOrPAMMAaM BMECTO YCJIOBUN MHTEPIIO-
JISIIAY UCTIOJIb30BAJI YCJIOBUSI COBIAJEHUsI TUCTOIPAMM CILIAfiHa U TPUOIMKAEMOi
bYHKIWH, 9TO 00bICHAET MPEJJIOXKEHHBIA UM TEPMUH 2UCMOCTAQTHbL JIJIST TIOJTY UB-
muxcs ciwtaitaoB. [lozmree FO. H. Cy66oTun paccMoTpest 3a7ady WHTEPIIOJIAAN
MHTErPaJIbHO YCPEIHEHHBIX 3HAYEHUI U HA3BAJ ITY 33J1a9y UHMEPNOAAUUET 6 Cpeo-
nem [4]. B mocsentee Bpemst CIuiafiHbl, NpUMEHsIEMbIe JJIsT TIPUOJIKeHNsT (DYHKIUIT
10 3aJ]AHHBIM WHTETrPAJIaM U UHTErPAJbHO YCPETHEHHBIM 3HAYEHUSIM, CTAJIM Ha-
3bIBATH UHMezpasbhvimu. Takoe HazBaHue ObLIO IPEIJIOKEHO B pabote [5], KoTopas

PaGora nepBoro aBropa BBINOJIHEHA B paMKax rocyfapcrsentnoro saganus IM CO PAH (mpo-
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TIOCJTY 2KIJTa, TOJTIKOM JIJIst U3y YeHNsT HHTEIPAJIBHBIX CIIJIAHOB, TAK KaK B 9TOi padoTe
OBLIO 3aMeYeHO, ITO Ha PABHOMEPHOI ceTKe KyOUIeCKuil CIIaifH MOYKHO ITOCTPOUTD
JIOBOJIBHO IIPOCTO IIyTeM DeIlleHns] TPeXInaroHajbHoil cucremsl ypasaennit. Ho po
o0ITuii ciryvail 3BECTHO, YTO y2Ke M KyONIeCcKuX CILIAHOB 3a/1a9a MHTEPIIOJIATAN
B CPEJIHEM JIOBOJIBHO CJIOXKHA [6].

Ha mpousBoJibHOII HEPABHOMEPHOII CeTKe IOCTATOYHO MOJIPOOHO M3YUAJNCH U3
UHTErpasbHBIX CIUIAHOB JIMIIL KBajpaTudeckue. B pabore [7] ycTaHOBJEHBI MO-
PAOKH IPUOJIMXKEHNs TaKUMU CIUIaffHAMU B 3ajade MHTEPIOJIANUA B CPEJIHEM, B
[8] maiimensr ycmosusi, ofecneunBaronye HacleI0BaHAE CBOHCTB HEOTPUIATEIHHO-
CTH, MOHOTOHHOCTH W BBIIIYKJIOCTU IIPU WHTEPIOJISIIUA B CpegHeM. Bompoc BeIOOpa
KPaeBbIX ycJoBuil paccmorped B pabore [9]. Ormerum, uro B paborax [10,11] mia
cJIydasi pAaBHOMEDPHOI CETKU HCCJIEOBAHBI TOUYKU CYIIEPCXOIUMOCTU U HANJEHBI TOY-
HbIE OIIEHKU ITOTPENTHOCTH MHTEPIIOJISINN B CPEHEM.

B kiraccuueckux 3ajgatdax mpubImKkeHus (PYHKIUN HapsSIy ¢ UHTEPHOJsSIueit
IIIIPOKO HCIOJIB3YIOTCSI U TOKA3a/M CBOIO 3(h(HEKTUBHOCTb METOJBI JIOKAJBHON all-
MIPOKCUMAINU ¥ KBA3UUHTEPIIONAIIH. J{JIst MOCTPOEHUS CILIATHOB, PEIIAONINX 33,13~
1y alIpOKCUMAInU (DYHKIHI, yKe He TpebyeTcst Pernarh CUCTEMBI JIMHEHHBIX YPaB-
mennit. [losygaembie JIOKaJbHBIE CIUIARHBI MOTYT HTPUOJIUKATL TpedOyeMyio dpyHK-
IMI0 C TEMH K€ IOPSIKAMU, YTO M HHTEPIOJISAIMOHHBIE, II09TOMY B 3TOM ClIydae
WX U Ha3BIBAIOT KBGA3UUHMEPNOAAUUOHHMY. JIOKAIBHBIE METOJbI ITPUOJIMIKEHUS
CTAJIU TPUMEHATHCS W JJI WHTErPAJbHBIX CIJIAWHOB: s KyOMYeCKUX CILIAHOB
TAKUe METOJbl HAYa M U3ydaThesl B paborax [12-14], nyia crutaiinos 6oJiee BBICOKUX
creneneit — B [15, 16]. Monorpadust [17] nocssimena 3aaqaM annpoKCHMAIA HHTE-
rpajbHbIME citaiinamu. OHAKO Bee Takue PabOThI MO JIOKAJBHBIM HHTErPAJILHBIM
CIJIafiHAM PACCMATPHUBAJINCH TOJIHKO Ha PABHOMEPHBIX CETKAX.

B nmammoit pabore MBI TOKA3bIBAEM, YTO HUHTEPIIOJSIMOHHBIA B CPEIHEM WUH-
TerpaJjbHbIIl KBaJPATUIECKAN CIUIAH HEPAa3PBIBHO CBA3AH C KJIACCUIECKUM HHTEP-
MOJIAIIMOHHBIM KyOMYeCKUM CILUIA{HOM, YTO IIO3BOJISIET II€PEHECTU HEKOTOpbIE U3-
BECTHBIE DE3YJIBTATHI O CBOWCTBAX HMHTEPIOJIAIMOHHBIX KYOMYECKHX CILIAfHOB Ha
MHTerpaJjbHble KBaJpaTHYeCKNe CIUIAfHbl. B 9acTHOCTH, MBI BBIIACHIBAEM OIEHKU
IIOI'PEITHOCTH UHTEPIIOJISIINI B CPEJHEM WHTETrPAJbHBIMUA KBAIPATHIECKAMHA CILIAM-
HaMU JJIsi IIPOU3BOJILHON HepaBHOMEpHO# cerku. Panee ObLIM M3BECTHBI TOJIBKO
pe3yJIbTaThl O MopsAIKax npubsmxkenus [7]. Buepsble paccMoTpena 3aada mocTpoe-
HU4 JIOKAQJBHOI'O UHTEI'PAJIbHOIO CILIaiiHa Ha IIPOU3BOJILHON HEPABHOMEPHOU CeTKe.
C nomomipio GOpMyYIT JOKAIBHOM ANIPOKCUMAIMA I KyOndeckux craiinos [18]
MBI BBIBOIUM (DOPMYJIBI JIOKAJBHON alIPOKCUMAIINN JIJIsi HHTEIPAJIBHBIX KBaIPATU-
YECKUX CIJIAMHOB. YCTAHOBJICHBI OIEHKHU TIOTDEITHOCTY TPUOJINKEHUS IOy IeHHBIM
JIOKAJIbHBIM WHTETPAJIbHBIM KBAIPATHIECCKUM CIUIARHOM. DTU (DOPMYJIbI SABJISIOTCS
dopMysTaMu KBa3UMHTEPIOJIANNNA U UMEIOT HAUBBICHINN TPETHil MOPHAJIOK MIPUOIIU-
JKEHUsI, KaK U IIPU UHTEPIIOJISIINI B CPETHEM.

§ 1. Nurepnosius B cpegHEM

ITycrs Ha orpeske [a, b] uucioBoii npsiMoii Ha ceTke
Ara=xg<r1<...<xp=0>
U3BECTHBI YCPEJIHEHHBIE [0 MHTEPBajaM CeTKU /A 3HAYeHUsI HEKOTOPON (DyHKIMU
y(x):

Ti+1
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e hy = xiy1 — x4, @ = 0,...,n — 1. Tpebyerca upubiusurs byuxuuo y(r) Ha
orpeske [a,b| HHTErpaNbHBIM KBaJpATHIECKUM CILUIAHHOM. VIHTEPHOSIINOHHBIA B
CpeJlHeM MHTerpaibHbIA KBaJpaTuuecKuil cruiaitn S(x) spisercs cruiaifHoM BTOPO#
crenenu ¢ yznamu Ha cetke A ragkoctu Cla, b n ymosnersopser yciosusm

Ti+1

%/S(z)dz:Yi i=0,1,...,n—1. (1)
T

st 0ZIHOZHAMHOTO OnpejeseHns Ciuiaiina S(x) TpebyIoTCst JONOJTHATENBHBIE yCIIO-
BUsl, KOTODPBIE Mbl BO3bMEM B BHJIE OOBIMHBIX YCJIOBUII MHTEPIOJISANMN Ha KOHIAX
oTpesKa:

S(a) = y(a),  S(b) = y(b). (2)
Ecsin kpaesble 3HaueHHs NPUOIMZKaeMOll (DYHKIME HEM3BECTHBI, TO MOXKHO IOJLy-
YUTH NPUOJIMKEHNE ITUX 3HAUEHNH ¢ TPeOyeMbIM IOPSIKOM TOUHOCTH Iy TeM KOMOU-
HAIIMM HECKOJIBKUX Kpafinmx suavenuit. Hanpumep, ecam Yy npubnmkaer 3Hadenne
y(a) ¢ TIepBBIM MOPSAJIKOM, TO, KAK HETPY/(HO yCTAHOBHUTD, BHIDAZKEHUE

2ho + by ho
ho ~hy ° ho thy

npubiuzkaer y(a) yke co BTopbiM nopgakoM. B pabore [10] nosydyeHo Bbipazkenue

Y,

1
E(QE’)YO —23Y7 + 13Y2 — 3Y3),

KOTOPO€ Ha PABHOMEDPHOMN CeTKe NPUOIMZKAET y(a) ¢ 9eTBEPTHIM MOPSIKOM.

Pacemorpum Kybuaeckuii crutaita s(z) ¢ y3iaamu Ha 9T0# ke ceTke A, MpOU3BOI-
Hasd KOTOPOro GyZeT COBIAJATH ¢ HHTErPAILHBIM KBaJApaTHIecKuM ciuiaiinom S(z),
T. e. §(x) = S(z). dcno, uro Takoit cmnaiin s(x) ompenensiercs no S(z) ¢ Tou-
HOCTBIO JI0 KOHCTAHTBI. Ecam KyOudecKuil Citaiite $(x) MHTEPIOIUpYeT HEKOTOPYIO
dyukuuio f(z), T e.

s(z;)=fi, i=0,...,n,

rie f; = f(x;), ¢ kpaesbivu yenosusivu s’ (a) = f'(a), s'(b) = f'(b), To B coorBeT-
creun ¢ (1) nmeem

Tit1 Tit1 ( ) ( )
1 1 s(xir1) — s(x; it1 — fi
— | S(x)dr = — s (z) do = =2 i) fizfi Yi,
hi hi hi hi
xT; T4
mpu ¢ = 0,...,n — 1. Bojee TOro, MOKHO CUYUTATb, UTO BBLITOJHIETCS YCIOBUE

f'(x) = y(x).

VeraHoB/ieHHAST CBA3D MEXKJLy MHTEPIOJIAIUMOHHLIM B CPEJHEM HHTErPaJIbHBIM
KBAJPATHIECKAM CILUIAHHOM U HUHTEPIIOJISAIAOHHLIM KyOUYeCKUM CILIAHOM IIO3BO-
JIeT MHOTHE U3BECTHBIC PE3Y/IbTAThI JJIs KyOMYeCKHX CIUIAHHOB IIEPEHECTH HA, MH-
TerpaJbHble KBQIPaTUIECKUe CILIaiinbl. Hanpumep, /s HHTEPIOJISIMOHHBIX KyOu-
YeCKHUX CIUIAWHOB pa3paboTanbl 3 deKTUBHBIE MEeTO/IBI TocTpoeHus (cM. [19-23)).

B sTOM Ci1ydae norpemHocTs npubanzkennst byHKIUE Y () HHTErpaIbHBIM KBa,I-
paTwaecKuM CItaitaoM S(r) MOXKHO BLIPA3WTh Y€PE3 MOTPEITHOCTH WHTEPIIOJSAIIN
dbysxun f(z) KybudeckuM cruiaiiHoM s(x), & IMEHHO

SO () —y M (z) = s"V (@) — Y (@), r=0,1,2. (3)

ITockoJIbKY OIEHKHU MOTIPENTHOCTU TPUOJINKEHNs] MHTEPIIOIAIMOHHBIM KyOMIeCKUM
CIIAITHOM XOPOIIIO M3BECTHBI, TO CPa3y MOXKHO BBIIINCATDH OIEHKU HMHTEPIIOJIAIUN B
cpeJHeM MHTerpaJbHbIM KBaJIPAaTUYECKUM CILJIAiiHOM.
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Teopema 1. Ecym mHTerpaibHbIi KBagpaTuIecKui criaita S(r) maTeprosn-
pyer B cpexntem ¢ Kpaesbivu yciaosusmu (2) ¢pynxmmio y(z) € C3|a, b], To

1S© =y Do < KRy |, 7 =0,1,2,

1 1 1 1
Ko = — Klzga K2§<B+§>7

rae

h= max h;, B= max ﬁ
i<n—1 0<i<n—1 h;

JOKABATEJILCTBO cjemyeT u3 OIEHOK i KyOMYeCKHX CILUIAHHOB C YIe€TOM
paserctsa (3). st 7 = 0 q0Ka3aTeIbCTBO MOYKHO HAMTH B [24], TaMm e ycraHOBIEHA
HeyJydmaeMocTh KoHeTaHThl K. Ouenka ¢ koHcranTol K ycraHossieHa B [25], u,
HAKOHeIl, OlleHKa it r = 2 mnpusesnena B [21]. Koncranra Kj, mo-suaumomy, He
ABJISIETCA TOIHOM, JJIsI CIydIast PABHOMEPHOI CeTKM MMEIOTCS TOUHBIE KOHCTAHTHI K1

n Ko (em. [11,26]).

3amMeTuM, 9TO paHee OLEHKH IOIPEITHOCTH HHTEPIIOJISAIIY B CPEIHEM IJIsl HHTe-
IPaJIbHBIX KBaJAPATHIECKUX CIUIAHHOB B CJIydae IPOU3BOJILHON HEPABHOMEDHOIL ceT-
KM yCTAHOBJIEHBI ObLIN JIUIIB 110 TOPsIKY [7] Toabko st v = 0. TouHble KOHCTAHTHI
B OLIEHKAX M3BECTHBI JMIIb JiIs paBHOMepHOI cetku [11|. Takxke B pabore [7] Hait-
JEHO, 4YTO Ha PABHOMEPHON CeTKe MHTeI'PAJIbHBIA KBaJAPAaTUYECKUN CIUIafiH B y3J/ax
npubIMKAET 3HAYCHUS UCXOAHOM (hyHKIMU ¢ 60Jjiee BBICOKUM MOPAIKOM. A B pabo-
re [10] HANEHBI elle TOUYKH CYNEePCXOAUMOCTH (CepeIMHbI MHTEPBAJIOB) JIUIs CIUIAi-
HOB ¥ BTOPBIX IIPOU3BOAHBIX. JljIs1 pABHOMEDHO CETKH U IMEPUOANTECKINX KPAEBBIX
YCJIOBHI IPOAEMOHCTPUPOBAHO [11], 9TO 9TH M Psij AOLOJIHUTEIBHBIX PE3yJILTATOB
JUUIsI HHTETPAJIbHBIX KBAIPATHIECKUX CIIAHOB MOI'YT HENIOCPEJICTBEHHO ObITH I1OJIy-
YeHBI U3 U3BECTHBIX CBOHCTB KyOmuecKnx craiinos. KonedHo ke Teopema 2 u3 [11]
crpaBeJyIUBa ¥ JJIs Ciydas kKpaeBbix yciaosuit (2). ChopmynupyeM Teopemy, KOTO-
pag caenyer u3 [21, Teopema 3.8] ¢ yuerom pasencrsa (3).

Teopema 2. Eciu marerpajabHbiii KBagparudeckuii ciiaiin S(xr) Ha paBHO-
MepHOH ceTKe ¢ maroM h HHTEPIOJUPYeT B CPEIHEM C KPAEBBIMHU yCaoBuIMU (2)
dynxmmo y(z) € C*a,b], To npu € [z, ;1]

ST (x) =y (x) — TRy (@) + O(*TT), r=0,1,2,

e
1 T —x;
t) = —t*(1—t)? t= .
o(t) = 521 =12, .

W3 Teopemsbl 2 ciielyloT pe3yJIbTaThl O IIOBBIIIEHUN IOPSIKA AIIPOKCAMAIIIN
[POU3BOJIHBIX B HEKOTOPBIX TOUKAX MPOMEXKYTKA [a, b|. [eficTBuTenbHO, Tak Kak

! _ i _ _ " . i _ 2 " 4 1
S0 = St -D -2 )= S0-6r6R), L=t
TO L
S(z) = y(z) + O(h*), ecmmz =z = a7 + =, (4)

2

S'(z) =9 (z) + O(h®), ecmmz=x; + G + ?)h,
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S"(x) =" (x) + O(h?), ecmu x = x; + g (6)

TakumM 06pa3oM, JOMOJHUTEIBHO K TOUKaM cynepexogumoctu (4) u (6), HaiijgeHbIM
B [10], kax u B [11], ecTb eme mo mBe Toukm cymepexogumoctn (5) Ha KasKJIOM WH-
TepBaJIe I TPOU3BOAHON MHTEPIOJIAINOHHOIO B CPEIHEM HHTEIPAJILHOIO KBaApa-
THAYECKOrO CILIaiiHA.

st mepuogmyaeckoro ciaydast B [11] npuBesien ere ofuH HEOKUIAHHBINA PE3YJIb-
tar (Teopema 3), KOTODBIN TAKKe CIIPABEJINB U JIJIs CJIyvdasi KPAeBbIX ycyoBuii (2),
OH CJIEJIyeT U3 PaBeHCTBA (3) 1 U3 CBOHCTB MHTEPIOJISIMOHHOTO KyOUIeCKOTO CIIaii-

Ha (cM. [27]).

Teopema 3. Ecsm mHTerpasbHbIi KBajpatudeckuii ciiaita S(x) Ha pasHO-
MepHOH ceTKe ¢ maroM h HHTEPIOJUDYeT B CPEIHEM C KPAEBbIMHU yCaoBusaMU (2)
dyuxnmo y(z) € C7[a,b], To

"( . QM (.
S(x1+0)h5($l Oy +omt), i=1,.n—-1.

OTmMeTnM, 9TO CKA4IOK (OTHOIIEHNME BEJIMUMHBI PA3PhIBA K BEJIWIMHE IIIAra Cer-
KH) BTODPOIi IPOU3BOIHON IPUOIIMKAET TPETHIO IPOU3BOJIHYIO UHTEPIOJUDPYEMOil B
cpespeM (DYHKIUKM U HA HEKOTOPHIX HEPABHOMEDHBIX ceTKax (cM. [28]).

§ 2. Mero/pbl JIOKAJBLHON AIITPOKCAMAIIAN

B HEKOTOPBIX 3aJavax HaunboJree y,ZLO6HI)IM OKa3bIBaeTCd IIPeJICTaBJICHUE CILJIal-
HOB B Oasuce B-ciaiiHOB. PaCH_H/IpI/IM CEeTKY A KpaTHBIMHA JIOIIOJTHUTEJILHBIMU y3-
JJaMA 1, -2, T3 U Tp+1, Tp+2, Tp+3 TaK, 9TO

L3 —=T-2—=T-1—=T0, ITn—=Tptl — Tnt+2 — Tn+3-

Torna
hs=h_o=h_1=0, hp,="hpi1=hp2=0.

IIpepcrasum KBagpaTudeckuii ciuiaiin S(r) B BUIE PA3IOKEHUs
n—1
S(x) = Y BeNis(x) (7)
k=—2

1o Gasucy u3 B-cruiaiinos sropoit crenenu N;s(x), i = —2,...,n — 1. 3zecs u
ke N, ,(x) — HopMasnsosanuble B-craituer crenenu r — 1 (wim nopsika r) ¢
HOCUTENAMH |24, T;4 ] (eMm. [20,21,29]).

Kax MpI y2xe orMedasm, ecian S(x) — HHTEPIOJUPYIONHA B cpeaHeM QyHKIIIO
y(x) MATErpaIbHBII KBAIPATHIECKHH CILTANH, TO OH SIBJISETCA NPOU3BOIHON KyOnde-
CKOTO CIuIaiiHa $(), MHTEPIOIMPYIONIEro HEKOTOPY QYHKIW f (), TPOu3BOIHAS
koropoii copnanaer ¢ y(z). Ecam kybuueckuit crutaiin s(x) Takke NpencTaBieH B
BUJIE PA3JIOKEHHUSI

n—1
s() = Y arNpa(x) (8)
k=—3
1o 6a3ucy u3 B-cruraitHoB, HO y»xke Tperbeil crenenn N; 4(x), i = —3,...,n — 1, TO
UMEIOT MECTO PaBEHCTBA
3 .
ﬁizi(ai_ai—l)v Z:—27...,n—1.

Tiy3 — Ty
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MeTO,ILbI IOCTPOECHUA MHTEPIIOJIATMOHHBIX Ky6I/I‘{€CKI/IX CHHaﬁHOB, T. €. HaXO0XK-

JieHUsT KO(DPUIMEHTOB PA3JIOXKEHUS (V_3, . . . , (1, XOPOIIIO U3BECTHBI. DTU KOI(D-
buIMeHTHl HAXOIATCSA U3 TPEXINATOHAJBHON CHCTEMBI JIMHEHHBIX yDaBHEHHH (cM.
[30,31]). Cucrema ypaBHeHuii jjist olpeesaeMblX apaMeTrpoB B_a, . .. , 3,—1 Opu-
BesieHa B [8, 9] u numeer BuT

5—2 - y(a/)7

Aifice + (14 pi +Niv1)Bicr + pi1 i = 3Y;, i=0,...,n—1, 9)

Bn—l - y(b)7

371€Ch UCHOJb3yeTcs obo3uauenue \; = h;/(hi—1 + h;), p; = 1 — X;, upudem \g = 1,
po =0, /\n:()v,unzl-

Pacnpocrpanen n B HEKOTOPBIX 3a/1a9ax MpubInkenns GyHKINH oueHb 3ddek-
TUBEH ITOJIX0/T, COCTOSAIINI B TOM, UYTO KyOMIeCKuil CILIaiiH, mpuOmKaomuit QyHK-
[UI0, HAXOMUTCSI HE W3 YCJAOBUIl MHTEPIOJANNU, & 3aJaeTCd SBHO, T. €. Ko3ddu-
[IUEHTHI PA3JI0KeHus (8) HAXOIATCS He B Pe3yJIbTaTe PEIleHnsl CUCTEMBI JIMHEHHBIX
ypaBHEHHUil, a 3aJal0TCs sIBHBIMU (DOPMYJIAMU TaK, YTOOBI IOJIYIUTH [TPUEMIIEMOE
KA4YeCTBO TPUOJIMYKEHNS TI0 TOYHOCTHU WU JPYTUM XaPAKTEPUCTUKAM. DTO TaK Ha-
3BIBAEMBIE MEMOJbl AOKANDHOT ANNPOKCUMAUUL, 8 €CITU TOJyIaeTCs TPUOIIKEHIE
¢ TeM TOPSAJKOM, 9TO U TIPU WHTEPIOJAINN, TO UCIOIL3YeTCs TEPMUH KEA3UUHIMED-
NOAAUUA.

Kosdpdunuentsr «; HHTepmoIsInuoHHOro ciiaiina (8) OIM3KM HHTEPIONHPY-
€MbIM 3HAYEHUSIM, MOITOMY MPOCTEHINM JIOKATBLHBIM METOIOM MPUOJIUIKEHUST sB-
JISIeTCsl TaKOiM, Korjna KoI(MMUIUEHThl Pa3/IOXKEeHUsI (j HE HAXONSTCS U3 CHCTEMBI
ypasHeHuii (9), 3a7af0TCsI B ABHOM BHJIE ;o = f;, @ = 0,... ,n (1Ba KpaflHUX KO-
sddunuenTa 3a7a10TCsT U3 KAKUX-JIUO0 JOTOJHATENBHBIX YCJIOBHi). B aTOM ciaydae
MOJTy YaeMbIil CIIARH y2Ke OyIeT TPOXOAUTh He Yepe3 3alaHHble 3HAYCHUsT (DYHKIUN,
a BOiu3u ux. Takoii Kybudueckuii crutaiin npubimkaer uexonuyio dyukmmio f(z) ¢
[IEPBBIM MOPSIIKOM, & Ha PABHOMEPHOI CeTKe — CO BTOPBIM.

Amnajyiornanbie npocreiinye bOPMYIIbl MOXKHO TOJYYUTH U JJIs WHTETPAJTIHHBIX
crtaitnos. Ecim mosioxkum

—2 = y(a),
Bi—lzn 1=0,...,n—1,
/671—1 :y(b)7

TO MHTerpaJbHbli crutaita (7) npubiamkaer nuckoMyo GbyHKIUO y(x) TakxkKe ¢ mep-
BBIM TODSIIKOM. 3JIECh MBI TaK»Ke CIMTaeM, UTO u3BecTHBI 3HadeHus y(a) u y(b)
7 MCHOJIBb3yeM HX IS 3aJaHus Kpafinux kosddunuentos. IlepBblil MOPAIOK IpH-
OJIIPKEHHST CJIe/lyeT U3 TOrO, YTO UHTErPAJIBHO YCPEJHCHHBIC 3HAYCHUS Y € IePBbIM
HopsAKOM npubimkaor 3uadeHusd y(;). MoxKHO IOKa3aTh, YTO Ha PABHOMEDHON
CeTKe C IMaroM h Takoil JIOKAJbHBI WHTErPAJbHBIN CILUIAfiH OyaeT MpuOIUXKATL C
nopskom O(h?).

DopMyIIBl JIOKAJIBHON aNmpoOKCUMAIMU KyOudecKuM CIulaifHoM (MM KBa3WuH-
TEPIOJISIIIAN ), TOIHBIE HA MHOTOYWIEHAX TPEThell CTeleHn, IpuBeeHsl B 21, c. 250].
B pa6ore [18] ycTaHOB/IEHBI OIEHKH OTPEITHOCTH MTPUOIINKEHHST TAKAM JIOKAJIBHBIM
KyOW9eCcKnM CILIAHOM, 9TOT KyOMYeCcKuil CIJIaifH MPUOIMKAET UCXOMHYIO (DYHKIIAIO
f(z) ¢ mopsaaxom O(h*), T. e. sABIsAETCA KBASUMHTEPHOAATMOHHBIM. JIjis wHTe-
IPaJIbHOrO KBaJAPATHIECKOrO CILIaiiHa pOPMYJIbI JIOKAJIBHONR AINIPOKCHMAIAN MaK-
CHMAJILHOTO TPETHErO MOPAIKA TOYHOCTH U3BECTHBI JIAIID JJIs CJIydas PABHOMEPHOI
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cerku [32,33]. Hama 3amaga — mosyuursb HOPMyYIIbl KBA3UUHTEPIIOAIMK J1Jisl HH-
TEerpaJIbHOI'O KBaJpaTUYeCKOI'o CIUIaliHa B cjlydae IIPOU3BOJIbHOW HepaBHOMEPHOI
CETKU.

B pabote [18] paccMoTpen JIOKaIbHbL KyOUIecKuil Ciuiaiin

s(x) = Z A Ny,a(z), (10)
rae Ko PUIUMenTs () ONpenensaoTcs popMyIamu
a—?) - f07
. ho
a_2 = fO + ?f(lﬁ
Aihi fi = fier pihica figr — fi

Qi = fi + 3 hoy 3 I =1,...,n—1, (11)
- hp—

G-z = fn = ~5=

an—l - fn

/
B dopmynax (11) ko3dbdUIMEHT y KOHIIOB IPOMEXKYTKA COAEPKAT 3HAUYCHUS f{)
u f! npomsBojHBIX npubimkaeMmoil hyHKIMH, Kak oTMedaeTcs B 18], BMecTo aTnx
3HAYEHUIT MOKHO UCIOJIb30BAThH UX IPUOJIMKEHHBIEC 3HATCHNSI, BBITUC/IEMbIE Iy TEM
b depeHIPOBAHI HHTEPIIOJSIUOHHBIX MHOTOYIEHOB Jlarpam:ka, HHTEPIIOIUDY-

IOIUX COOTBETCTBEHHO 3HadeHus fo, f1, fo, fs u fn_s, fn—2, fn—1, fn-
PaccvoTpum mHTErpabHbIN KBaIpATHIECKUI CILTARH

S(z) = i BiNis(@), (12)

k=—2

CBsI3aHHBII ¢ KybuuecknM crutaitaoM (10), a nmenno S(z) = §'(z), u npubamzKaronmit
UHTErpaJbHO yepeqaenHble 3Havennst byakmun y(z) = f/(x). Torma koadbdunnenTst
B npezcrasiennn (12) Gyaem onpenesasars mo dbopmyiam
> 3 A .
ﬁizi(ai—ai_l), z:—2,...,n—1,
Tip3 — T
TIOJICTABUE B KOTOpBIE BhIpaxkenust (11), mosyamm

/6—2 - y(&),
Boy = (14 pa + 43)Yo — 13Y1 — y(a),

~ —XihiYio1 + (pihi—1 + 3hi + Nic1hig1)Ys — i1 hi Y
Bi—lz 71:17 7n_27
hi—1+h; + hitq
B\n—2 - (1 + /\n—l + A31_1)}/71—1 - Ai_lyn—Z - An—ly(b)a
371—1 - y(b)
(13)

dcno, uro s crtaiinos $(x) 1 S(x) BBIIOIHSIOTCS PABCHCTBA
SO (z) =y (z) =37 V() — OV (@), r=0,1,2. (14)

Toraa pesyIbTaThl 06 OIEHKAX HOIPEITHOCTH IPUO/IMZKEHHS 171 Ky OHMYeCKOro CILIai-
Ha §(z), ycraHoBieHHBIe B [18, Teopema 2|, MBI MOXKeM HepedOPMYIUPOBATD JIJIs
HHTErPaJbHOTO KBAIPATHIECKOro cruiaiina S(z).
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Teopema 4. Ecin xos¢@uimerTs HHTErpaabHOrO KBaAPATHIECKOTO CILIak-
na (12) onpenemnsroress popmynamu (13) u y(z) € C3[a,b], To

180 =yl < BBy [loes 7= 0,1,2,

e
~ 13 5 1 ~ 1 6
Ky =— K, =- Ky = —max | 11,5B+ — |.
48’ 3’ 12 ’ B
Teopema 4 1moka3bIBaeT, YTO MHTErPAJIbHBINA KBaJpaTuieckuii ciutaiin (12), Ko-
s¢ddurpenTsr Koroporo 3agatorcs dopmynamu (13), saBiseTcs KBa3UUHTEPIIOIAIN-
OHHBIM, OH IIPUOJINKAET UCXOMHYIO (DYHKITUIO C TEM K€ IOPSIKOM, YTO U NHTEPIIOJIs-
IMOHHBIN B cpeneM. Eciu 3HaYeHns npubmKaeMoil pyHKIINA HEM3BECTHBI, TO, KAK
OTMEYAJIOCH BBHIIIE, UX MOXKHO 33/IaTh IIPUOJIMKEHHO Yepe3 3a[aHHble WHTErPAIHHO
ycpenHeHHbIE 3HaUYeHns. Hampumep, BboIpakeHue
11 7 1
—Yo— Y1+ 3V, (15)
6 6 3

Ha PaBHOMEpPHOII ceTke npubsmzkaer 3Hadenue y(a) ¢ TperbuM nopskom. ITogcra-
BUM 5TO Bblpaskerue B (13) BMecto y(a) U aHAJOIMYHOE BBIPAYKEHUE

1 7 11
Y, 35— -Y, o+ —Y,_ 16
3 376 2+ 6 1 (16)
rakke B (13) Bmecro y(b), Torna koaddumenTsl pasioxKenus o B-ciaiinam
n—1
S(z) = Z B Ng,3() (17)
k=—2
OyJlyT UMETb BU/I
~ 11 7 1
o=—=Yy—=-Y1+=Y;
B2 610 Mt + 372
~ 5 1 1
IR VA VA ¥
B-1 grotghi— gz
~ 1 4 1 .
ﬁi—lz_gn—1+§}/i_6n+l7 1:17"' ,TL—2, (18)
~ 1 1 )
n—2 — __Yn— _Yn— _Yn— )
Bn—2 6 3+ 3 2+ 6 1
~ 1 7 11
n—1— 54n-3 — _Yn— _Yn— .
Bn-1 3 375 2+ 6 1

st paBHOMEDHOH CeTKY HHTerpaJbHbIl citaiin (17) oramgaercs or (12) Tosb-
KO TeM, UTO Ha JIEBOM KOHIIE OTpe3Ka [a, b m3mensorest KoadhdumenTo E_z, E_l,
TaK Kak 3HaveHue y(a) 3aMeHeHO BeiparkeHueM (15), a Ha IpABOM KOHIE — M3MeEHsI-
T0TCST KO3 PUITIETHI En_g, En_l, Tak Kak 3nadenue y(b) 3aMEHEHO COOTBETCTBYIO-
UM AHAJOTHYHBIM BhIpaskeHneM (16).

OrmeTuM, 9TO 1711 paBHOMepHOH ceTku (opmynbl (18) Bbimmcansl B paborax
[32,33] u Tam 2Ke yCcTAHOBJIEH TPETHI TOPSAIOK MPUOIINKEHUS] HHTETPATBHBIM KB/~
paTHUYeCKUM CILIAHHOM, HCCIIeJOBAHUN Ha IIPOU3BOJIBLHON HEpaBHOMEPHOH CeTKe pa-
Hee He MPOBOAMIOCh. Takke B 9TUX paboTax yKa3aHO, 9TO B y3J1aX U CePeIMHAX UH-
TepBaJIOB (TOYKM CYIEPCXOJUMOCTH) HOPI0K npubiamkenus: deseproiii. Ho ondarsb
7K€ 3T Pe3yJIbTATHI U PsiJI JOIOJHUTEIBHBIX HEIIOCPEICTBEHHO CJIEIYIOT U3 MU3BECT-
HBIX CBOHCTB Kybmueckux cruiaitnoB. CdopMmyaupyem Teopemy, KOTopas ¢ yIeToM
paBEHCTBA

g(T) (IE) - y(T) (IE) - /§(T+1) (IE) - f(T+1) (IE), r= 07 17 27

caenyer u3 [34, Teopema 5|.
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Teopema 5. Ecim xosg@uimerTs HHTErpaabHOrO KBaAPATHIECKOTO CILIAk-
Ha (17) Ha paBHOMEpHOII ceTke ¢ marom h onpenessirorest popmyaamu (18) m y(x) €
C*a,b], To npu x € |z, wi1], i =2,... ,n—3,

SO (@) =y (@) = TR Y (@) + O(h*TT), v =0,1,2,

rae
1 1 T — T
)= —t2(1—t)*+ —, t="-"
i) = (112 + o, y

W3 Teopembl 5 cilelyloT pe3y/IbTaThl O IIOBBIIIEHUN IOPSIKA AIIPOKCAMAIIIN
[POU3BOJIHBIX B HEKOTOPBIX TOUKAX MPOMEXKYTKA [a, b|. eficTBuTenbHO, Tak Kak

P = Tt =1 —20), () = (1 -6+ 67), Y =1,
TO
§(x) = y(z) + O(h*), ecmmx =z x—a; + g, (19)
§/($) — ' (z) + O(h®), ecom z = a; + <% + ?)h, (20)
S"(z) = y"(z) + O(h?), ecmnz = x; + k) (21)

2

Takum 06pa30oM, JOIOJHUTEJHLHO K TOYKaM cyrepcexogumoctu (19), HaiiieHbiM B
[32,33], ectb erme Toukn cymepexogumoctu (20) u (21) auist mepBoit u BTOPOR mpo-
W3BOJHBIX JIOKAJBHOI'O MHTErPAJBLHOTO KBAIPATHIECKOrO CILTAHA S (). 3amerum,
9TO TOYKHU CYIEPCXOIUMOCTHU IjIs WHTEPIIOJISIIUOHHOIO B CPEJHEM HHTErDAJIBHOTO
KBaJIPATHIECKOTO CIulaifia S() M Ui KBa3UUHTEPIOJAIMOHHOTO MHTErPAJIBLHOTO
KBAIPATHYECKOTO CILIaiina S (1) 0JMHAKOBBL.

Ob6paTuM BHUMaHUE, 9TO B OTJIMYUE OT TEOPEMBI 2 TeopeMa 5 yKa3blBaeT TOU-
KI CyIEPCXOJUMOCTU TOJIBKO BO BHYTPEHHUX HHTepBaJiaX, HE OXBaTbIBas IO IBA
KpaifHuX. ITO CBA3aHO C T€M, YTO Mbl OTKA3AJNCh OT 3aJ[aHUS TOYHBIX 3HAUCHMUIA
MIPOU3BOMHBIX MPUOIMKAEMON (DYHKITMN HA KOHIAX, 3aMEHUIN UX TPUOJINKEHHBIMI
3HAYEHUSIMUA, 9TO U3MEHUJIO MPEJCTABJICHNE CIJIaiHA Ha YKA3aHHBIX KPAWHUX WH-
TepBaJIaxX, He IT03BOJISAA 3/1€Ch YKA3aTh TOYKY ITOBBIIIEHUS OPSIKA IPUOJINKEHIS.

B saksrouenne orMeTuM, 9To B pabote [35] ycraHOBJIEHO, 9TO KyOUUecKuii J10-
KaJIbHO AlIIPOKCUMAIINOHHBIH CITaliH () COXpaHseT CBOMCTBO MPUOIINKEHUs CKad-
KOM YeTBEpTOi TPOU3BOIHOM mpubmKaeMoii pyuknuu. Torma cripaBeqinsa

Teopema 6. Eciu k03¢ purimeHTsl HHTErpaabHOT0 KBaPATHICCKOTO CILIAMNHA

(17) Ha paBHOMEpHOIT ceTke ¢ marom h ompenessitorest popmynavu (18) u y(x) €
Cla,b], To

S"(z; +0) — 8" (z; — 0)
h

=" (z;) +O(MY), i=3,...,n—3.

3mech TakxKe HAJO CAeaTh OrOBOPKY. Kak u B Teopeme 5, TPOMEXKYTOK JIeii-
cTBUs (POPMYJT TEOPEMBI 6 YMEHBIIIAETCS IT0 CPABHEHUIO C TEOPEMOiT 3 3a CIET UCKJTIO-
qeHud 10 JBa KpallHUX MHTepBaJjia y KaxKJ0T0 KOHIIa OTPe3Ka 110 TeM Ke IpUIrHaM,
4TO U BBIIIIE.
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§ 3. UucsieHHbIe IKCIEPUMEHTHI

[IpoBemem unceHHbIE SKCIIEPUMEHTHI, JIEMOHCTPUAPYIOIIHIE TOATBEPKIEHUE TEO-
PeTHYeCKUX PE3yJIbTATOB MPEIbIAYINUX naparpadoB, Ha MpUMepaxX MPUOJINKEHIs
TECTOBBIX (DYHKINI, 3a/[AHHBIX HHTETPAJIBHO YCPEIHEHHBIMU 3HAYEHUSIME. B Kade-
CTBE€ TeCTOBBIX BBIOpAHDbI (DYHKITII

y1(z) = sin(3rz), =z €[0,1],

ya(z) = 2* +log(z) +5, x€[0.6,1].

MBI BBIYHC/IIEM IOTPENIHOCTHA IPUOINKEHUS (PYHKINN ¥ UX IPOU3BOJHBIX JIBYMs
paccMaTpPUBAEMbIMU HHTErpaIbHBIMU cIutaiiHamu S(x) u S(z) B TOUKAax, sIBJISTFOIIIX-
¢ TOYKAMU CYIIEPCXOIUMOCTH JJIsl IepBOiil mpon3BoaHoit. Jljis nepBoit yHKIMH 3TO

OyIyT TOYKH
IRRVE]
1
Lt (= = X2 ) A,
x; x+(2 6)

a Ji1d BTOPO#A —

1 V3
2
=y [,
x5 x+<2+6>

B coorBercrBUUM C yC10BUAMU TE€OPEMbI 2 IOTI'PEITHOCTDL BBITUC/IAETCA BO BCEX TOY-

Kax x}, ¥? ma unrepsanax i = 0,...,n — 1 u Gepercs HAUGOJIbIIAS TIOTPEIIHOCTD.

i
IIpu mpoBeAeHNE IUCIEHHBIX SKCIEPUMEHTOR, JeMOHCTPUPYIOINX PE3YIBTATHI TEO-
PeMbBI 5, MOIPEITHOCTh B BHIOPAHHBIX TOYKAX BBIYHC/IAETCA TOJBKO HA MHTEPBAJIAX
i=2... .n—3

JI1s1 BLIMACIEHUS 3HAYCHUH MHTErPAIbHBIX KBAIPATHIECKUX CIIAHHOB UCIIOJb-
3yeM IpejicTaBjieHne Yepe3 Koaddunuentor B-criaitn paznoxenus (cm. [9])

S(x) = M(1 = 1)2Bima + [(Nit + pa) (1 =) + t(Nig1 + pier (L= E)]Bim1 + piat® B,

noaygaemoe u3 (7). Koaddunmenror naxomsares us cucremsl ypasuenuii (9). Borauc-
JleHHe 3HAYCHHH KBA3UIHTEPIOJSIHOHHOTO CILIANHA S (z) mpousBOIUTCS IO AHAJIO-
ruvHOi bopmyse, B KOTOpoi KoaddurmenTsr {5;} 3aMeHeHb Ha {Bi}, 3aJlaBaeMble
dopmysnamu (18).

B Tabs. 1-4 npuBesienbl pe3yabTaThl YUCIEHHBIX SKCIEPUMEHTOB U COIEPKAT-
Cs1 3HAYEHUs] MAKCUMAJIbHBIX TOIPEITHOCTEH AIPOKCUMAIMN B BHIOPAHHBIX TOYKAX
CYTIEPCXOUMOCTH

B = EJ(-T)(n) = max }S(r)(xj) —y(r)(;vj)|, r=20,1,2, j=1,2,

J 0<i<n—1 v J v

EJ(-T) = EJ(T)(’I’L) = max ‘g(r) (a:f) — yj(-r) (IJ)

2<i<n—3 v

) T:071727j:1727

U BBIYUCJ/ICEHHBIC IIOPAOKN CXOOAUMOCTH

(r) (r)
(j"ﬂ)i() , CO = 1og2 #()
E.’(2n) E;7(2n)

J

CO = log,

SamernmM, 9TO Hali/leHbIE B TeOpeMaX 2 W 5 TOYKH CHMMETPUIHO PAaCIIOJIOXKE-
HBI HA KaXKIaM WHTEPBAJIe, YUCICHHbIE IKCIEPUMEHTHI IIPU BBIOOPE CHMMETPUIHOMN
Cepuu TOYEK B CPaBHEHUM C PACCMOTPEHHBIMU IIDUBOJAT K TOMY K€ pe3yJbTaTy.
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Tabsmpa 1. PesynbpraThl pacueToB
o teopeme 2 jisa dbyskuun yi ()

n| E® Jco| EY |co| E® |co

10 1.74E-3 1.31E-1 3.21E+0
20| 1.11E—-4 | 3.9 |1.59E-2 | 3.0 |8.18E—-1 | 1.9
4016.95E—6 | 4.0 |1.98E—-3 | 3.0 |2.05E—-1 | 2.0

Tabsimpa 2. PesysnbraTbl pacdyeToB
mo teopeme 2 jis dyHKuuH Y2 ()

n| E® |co| E{" |co| E? |co

10| 1.07TE-7 2.15E-5 1.28E-3
20| 7.00E-9 |3.9 |2.78E—6 |29 |3.34E—-4 |1.9
40| 4.66E—10|3.9 | 3.52E-7 2.9 |8.93E-5 | 1.9

Tabuauna 3. Pesyiabrarsl pacyeTos
o teopeme 5 juist byHkiwn yi ()

n| E Jco| EY |co| E® |CO

10| 1.53E-2 2.22E-1 1.35E+40
20|1.21E-3 | 3.6 |2.04E-2 |3.4 |7.00E-1 | 0.9
40| 7.78E-5 | 3.9 [2.14E-3 |3.2 |1.98E—-1 | 1.8

Tabsimpa 4. PesynbraThl pacdyeToB
mo teopeme 5 i dyskuun y2 ()

n| E |co| EY |co| EP |CO

10 | 8.46E—7 1.75E—-5 8.47E—4
20|6.52E—8 | 3.7 |2.23E—6 | 2.9 |2.65E—4 | 1.7
4014.36E-9 |39 |2.83E-7 |29 |7.11E-5 |1.9

3akJrrouyeHue

B nannoit paboTe MBI IOKa3aJI1, YTO NHTEPIIOJISIMOHHBIN B CPeIHEM NHTErPaJIb-
HBII KBaJIpATUYECKHUil CIJIAiH HEPa3PBHIBHO CBA3AH C KJIACCHYECKUM HHTEPIIOJISIH-
OHHBIM KyOWYeCKUM CILIAffHOM, YTO IIO3BOJIMJIO Cpa3y COPMYIMPOBATH Pe3yJIbTa-
ThI O TOYHOCTH MPUOINKEeHNs (DYHKITUHI, 3aJaHHBIX HHTEIPAJAMA WJIM HWHTETrPAIHHO
YCPEIHEHHBIMU 3HAYCHUSIMI, HHTEIPAIHLHBIM KBaIPATUIECKUM CILIAHOM. MbI m1pu-
BOJIMM OIIEHKHU IIOTDEITHOCTH WHTEPIOJIAIUN B CPEJHEM C YKa3aHHEM KOHCTAHT, B
TOM YHCJIe TOUHBIX, 9TO 0606IIaeT pesyabrarsl pador (7, 10] ¢ ycraHOBI€HHBIME TIO-
paakaMu npubsrekenns. BuepBble paccMoTpeHa 3a/a4a IOCTPOEHUs JIOKAJIHHOTO
WHTETrPaJbHOIO CILUIafiHa HA TPOM3BOJIBHON HepaBHOMepHO# cetke. Ha ocHoBe dop-
MyJI JIOKQJILHOM aIllIPOKCUMAIMH JJIsk KyOMIeCKUX CILIANHOB [18] BbIBeIeHbI KBA3UMH-
TEPIOJISIMOHHBIE (POPMYJIBI JJIsi HHTEIPAJIHHBIX KBAIPATUIECKUX CIIARHOB. Takxke
[IOJIy9€Hbl OIEHKU IIOIPEITHOCTU HPUOJIMKEHNS [TOJIYy9IeHHBIMUA KBA3UUHTEPIIOJISH-
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tamu. HaliieHbI Bce TOUKH CyNmepCXOAUMOCTH KaK JJIsT MHTEPIOJIAINN B CPETHEM,
TaK U IPU KBa3UUHTEPIOJAIUN B CpeJHEM, OTMETUM COBIIaJIeHHEe MHOXKECTB TaKHUX
ToueK. B ciydyae KBa3sMMHTEPIOJIAINNA TOYKHU CYIIEPCXOIUMOCTUA HAMIEHBI TOJIBKO
BO BHYTPEHHUX MHTEPBAJAX CETKHU, UCKJIIOYas [0 JBa KPANHUX MHTEPBaJjIa C 000UX
KOHIIOB OTpe3Ka. Kpome TOro, ycraHOBJIEHO, 9TO Ijig 0OOUX THUIIOB PACCMOTPEHHBIX
HMHTErPaJIbHBIX CIVIARHOB CKAYOK (OTHOINEHUE BEJIMYUHBI PA3PhIBA K BEJUYUHE IIara
CETKM) BTOPOH NMPOM3BOMHON CIUIAHA MPUOJINIKAET TPETHIO NPOU3BOHYIO AIPOK-
cuMupyeMoit GyHKITMH Ha PABHOMEPHBIX CETKAX C YE€TBEPTHIM ITOPSIKOM.
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