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1 • BBEilEHHE 

~nR peweHHR HeJlHHe~H~X ¢YHK4HOHaJ1bH~X ypaBHeHH~, K KOTO

p~M CBOARTCR pa3J1H4H~e 3aAa4H $H3HKH, 4SCTO npHMeHReTCR He

npepbi8Hbli:1 aHanor MeTOAa Hb10TOHa·
111 ·Cor nacHo 3TOMy MeTOAY, 

¢YHK4HOHSJlbHOe ypaBHeHHe 

¢(z) =0, /1/ 

npeACTSBJlR~~ee HCCJleAyeMytO 3SAS4Y, 3SMeHReM 380Jl104HOMHbiM ypas

HeHHeM 

~¢(z(t)) = -¢(z(t)), o.,. t < ~ 
dt 

/2/ 

c Ha4anbHbiM ycnosHeM 

z(O) = z 0 , /3/ 

B I-13BeCTHOi:1 CTeneHI-1 6m13KHM K HCKOMOMy peweHHIO z*'., 

MasecTHoi2/,4TO cneKTPaJlbHaR aaAa4a A11R onepaTopa D ~(H4H) 

Du - .\u = 0 /4/ 

MO)I(eT 6b1Tb C¢OpMym1pOBaHa B B\.1Ae /1/, rAe Z={A, ul- napa: 

C06CTBeHHOe 3Ha4eHHe- C06CTSeHHbl~ 3JleMeHT, 

¢(z) = ( DuF(~ :)u ) . /5/ 

F(A,u)- HOPMI-1poao4Hb1H Cl>YHKLIHOHan. 

B _HacToR~eH pa6oTe npHBeAeM 4HCneHHytO cxeMy peweHHR aaAa-
4H Ha C06CTBeHHble 3Ha4eHHR AnR HHTerpo-AH¢¢epeH~HanbHOrO ypaa
HeHH~, nony4eHHy~ c noMO~b~ MOAH$HKa~HH MeTOAa Hb~ToHa. 0Ha 
3aKn~4aeTC~ B TOM, 4TO no aHanorHH C MeTOAOM sapHa~HH napa
MeTpa/3/ onepaTop ypaaHeHH~ /1/ npeACTaBHM B BHAe 

¢ = ¢ + g¢ 1' 

rAe g - Aea:1cTBHTeilbHbla:1 napaMeTp 0 .:s g 'S_ 1. 
B paccMaTpHaaeMoH aaAa4e TaKoe npeACTaaneHHe ecTecTBeHHo, 

nOCKOnbKY ,onepaTop D RBn~eTC~ CYMMOa:1 

D = Do + Dl ' 

rAe Do - AH¢¢epeH~HanbHbla:1, a D1 - HHTerpanbHbla:1 onepaT?Pbl. npH 
nepeXOAe K 3BOn~~HOHHOMy ypaBHeHH~ BHeAeM HenpepbiBHy~·3aBHCH-
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MOCTb onepaTopa ¢ OT napaMeTpa t 

¢ (t) = <Po + g(tl ¢1 

C nOMOutbiO HenpepbiBHOI-1 Aei'iCTBHTe!lbHOi'i (f>yHKU.YIH g(t) , KOTOPYIO 
HS30BeM ¢YHKU.He~ BK!ll04eHHA onepaTopa ¢1 , 3SASHHOi'i ABHO 14 YAOB
!leTBOpAIOutei'i rpaHH4HbiM YC!lOBHAM 

g(O) = 0, 

0TMeTHM, 4TO 8 pa6oTe/ 4/ HeH3BeCTHS.R ¢YHKLJ.H.R 8K!lJ04eHHA g(t) 
HSXOAH!lSCb B XOAe HTepaLJ.YIOHHOrO npou.ecca COBMeCTHO C nonpae
KSMH K C06CTBeHHOMy 4HC!lY H C06CTBeHHOMY 3!leMeHTY nyTeM A0-
6as.neHHA K onepaTopy /5/ SCHMnTOTH4eCKOrO HOpMHpOB04HOrO yc
IlOBHA, 

3BOiliOLJ.I40HHOe ypaBHeHHe B HSWeM C!ly4ae npHMeT BHA 

¢' (t,z(t)) +¢' (t,z(t)) ~ =-¢(z(t)), o::; t <~, 
t z dt 

!6! 

a HS4ai1bHOe YCilOBHe z(O) = z 0 .RBil.ReTCA peW6HHeM ypaBHeHHA 

¢
0

(z) =¢(0,z)=0. /7/ 

3aAa4a /2/, /3/, KaK H /6/, 17 I, HMeeT HHTerpan, npeACTaBHMbtH 
C y4eTOM YCilOBHA /7/ B BHAe 

¢(t,z(t)) "¢(O,z(O)) .-t. 
0TCKlAa BHAHO, 4TO ll¢(t, z(t)) II ~ 0 npH t ~ ~, H MO>KHO O>KHAST • 
8CHMnTOTH4eCKH YCTOi'i4HBOi'i CXOAHMOCTH npH t _. oo peweHHA Z(t) 
aaAa4H /5/-/7/ 1< peweHHJO t ypaeHeHHA /1/. B 3TOM c.ny4ae KOH
CTPYKTHBHo pewaeTCA 14 3SAS4a HSXO~AeHHA HS4a!lbHOrO YCilOBHA 
z(O) =Zo· KpoMe Toro, npH nocTpoeHHH ~-tTepaLJ.HOHHbiX cxeM Ha 

OCHOBe AaHHOrO nOAXOAa MO~HO ynpOCTHTb ypaBHeHio1A AilA HTepa
ltlo10HHbiX nonpasoK, pew a A Ha Ka~AOM ware Kpaeebte 3aAa4H Ail A AH¢
¢epeHL.tHa!lbHOro ypaBHeHio1A /5/;, 

B pa6oTe npeACTaaneH a.nropHTM peweHHA 3SAS4H Ha co6cTeeH
Hble 3Ha4eHHA AilA HHTerpo-Avt¢cJ>epeHU.HSJ1bHbiX ypaeHeHHi'i B paMKaX 
o6cy}f(AaeMoro noAXOAa. CeoHcTea Bbt4HC.nHTe.nbHbtX cxeM H.nnlocTpl-1-
PYIOTCA PAAOM 3SAS4 C 143BeCTHbiMH peweHHAMH. 

2. OnHCAHHE AnrOPHTMA 

PaccMoTpHM aaAa4y Ha co6cTeeHHble 3Ha4eHHA /4/, 15/, rAe 
U=u(r), , r G [R 1,R 2], 

D ~ D0 + AD(u) • /8/ 
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3AeCb D0 - o6biKHoaeHHb1H AY~<!Mt>epeH~I-1a.nbHb!H onepaTop 

ct 2 d 
Do- q2(r) --r + ql (r) -- + q o<•l 

dr dr 

C AOCTaT04HO r.naAKHMH K03$¢H~HeHTaMH: 

~ 1 , ~ 2 - AeHCTBHTeilbHble 4HC11a, 

R2 
Ku ~ f K(r, r')u(r') dr', 

Rl 

191 

/10/ 

/11 I 

fiAPO onepaTopa K(r.r') - AOCTaT04HO rnaAKaR $YHK~HR. Pewe-

HHe 3aAa4H, cy~eCTBOBaHHe KOTOporo npeAnonaraeTCR, YAOB.neTBQ

pAeT rpaHH4H~M yc.noBHRM 

d.(>.)u = [a
1

{>.,r) drd_ + b.(>.,r)lu(r)[ ~o, J~1,2 
J J r~R j /12/ 

a 2 + b .2 > 0 
i J 

H YC110BH~ HOpMHPOBKH 

R2 
2 

F (>., u) ~ (u, u) - 1 ~ f u (r) dr - 1 ~ 0 . 
Rl 

nycTb Y13BeCTHO peweHio1e z 0 =1A0 , U0 (r)} 

D 0 u -Xu ~ 0, 

0 
dJ (>.)u ~ 0, 

(u,u) -1 ~o, 

rge 

0 0 d 0 
ct

1 
(,\) ~ a

1 
(>.,r) dr + b1 (>.,r)[,~RJ, j ~1,2, 

(a fl 2 +(bf )2 >0. 

/13/ 

/14/ 

/IS/ 

/16/ 

3aBHCHMOCTb onepaTopa ~~,npeACTaBneHHOfO COOTHOWeHHRMYI 

/8/-/16/, OT napaMeTpa I B 3BOJ1104"0HHOM ypaaHeH"" /6/ BBegeM 

4epea ¢yHK~H~ BK~4eHHR g(~, BHA KOTOpoH 6yAeT 3aAaH HHme, 

D( t) = D0 + g(t) M(u), /17/ 
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di (>.(t),t)= d~(>. 0 ) + g(t)M; (>.(t)), 1=1,2, /18/ 

Ad ; (>. (t)) = d; (,\(t)) - d ~ (>. o ). /19/ 

PeweHHe 3aon~~HOHHO~ aaAa4H /6/, /71 ocy~eCTBnReM MeTOAOM 
3Hnepa !&(. CooTSeTCTBYIOIL\Io1H HT6PS41-10HHbH1 npo'-'ecc HSXO)t(AeHHR no
npa&OK P.t K C06CTB6HHOMY 4HC11Y H Vk K Co6CTB6HHOH t$1YHKlV1H 
CBOAHTCR K peweHHIO Ha KS~OM Ware C HOMepOM k(t = tk) CHCTeMbl 
ypaeHeHHH 

/22/ 

/23/ 

d ' d b' =a -+ ' A(j,k) A(J,k) dr A(j,k) 
j = 1,2. /24/ 

Aanee aaAaBaR war HHTerpHpoaaHHR rk a MeTOAe 3Hnepa 
(rk =tk+l-tk), MQ)I(HQ onpe.qem1Tb Cl16AY~He npH6JlH>KeHHR K lo1CKOMO
MY peweHHIO 

PeweH"e c"cTeMbl ypasHeH"ii /20/-/22/ MOlKHO ynpocT"Tb. B"A 
¢YHK4HH g(t) 3SAS6TCR TSKHM o6pa30M, 4TO Bblpa>KeHHe /23/ axo
AHT B ypaaHeH~-te /20/ KaK B03MYIQ6Hio16, HOpMa. KOTOpOrO pe.rym1py
eTCR Ha Ka>KAOM k -oM ware cJ)yHKU,HeH BK!liO~eHHR gk a g(tk). 3TO 
noaaonReT aaMeHHTb Bblpa>KeHHe Svk Ha 

/25/ 

3Ha4eHHe KOTOporo H3BeCTHO. TaKHM o6pa30M, BMeCTO peWeHH~ 
Kpaesoii 3aAa"" /20/-/21/ AnR "HTerpo-A"¢¢epeH~"anbHoro ypas-
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HeHHR, pewaeM Kpaeay~ aaAa4y AnR AH~epeH~HanbHoro ypaeHeHHR 

c onepaTopoM D0 - Ak "I. 
~R 4HcneHHoH peanHaa~HH npo~ecca aeeAeM paeHoMepHy~ ceT

KY Ha OTpe3Ke [R 1,R 2 ] ruh=lr1 =R 1+ih, , i=O,. •• , N, r0 =Rp 

fN=R 2 J C warOM h = (R2 -R 1);N,N+l-4HCJ10 Y3Il0B ceTKH, 

H BOCOOJ1b3Y6MCR ¢QpMyi1SMH, o6ecne4HBam~HMH T04HOCTb -h2 npH 

annpoKc~Ma~H~ ypasHeH"H /20/-/24/ Ha ceTKe "'•" PeweHHR 

V k Z) (r i ) • V~S) (r 
3

) pa.3HOCTHbiX KpaeBbiX 38Aa4 

{ 

(D~ -Xk lv<:\r1 ) =-(gk + gk)W:uk (r. 1 ) -s •vk_1(r 1 ) 
/26/ 

d j~k v ~2)(R i) = -g~ t. di~k uk (R l), j = 1,2; 

{ 

(D~-'Xk)v~3>(r 1 ) = uk (r 1 ), 

d j,k v<:> (R i) = -gk dX~j,k) u k (R i ), 

/27/ 
= 1,2 

H8XOAHM MeTOAOM nporOHKH /7~.3Ha4eHHR HTepa~HOHHbiX nonpaBOK 

Bbi4HCJ1R~TCR no ¢QpMynaM 

1 +(uk(r;). uk(r;) -2v~2) (r; n. 

/28/ 

a HOBble npH6JlH>K6HHfl .\. k+ l, U k+ l (r i ) C OOM~biO C00THOW6H""a:1 

/23/. /24/. TaK KaK A 0 • no< r;) H3BeCTHbl KaK peweH"R 3aAa4H 

/14/-/16/, TO npo~ecc Bb14HCJleHH~ Ak, Ut (r 1 ) (k=1,2,. ... ) 

onpeAeneH. HTepa~HOHHbl~ npo~ecc npeKpa~aeTcR,
 KaK TOJlbKO AilR 

HeBR30K Ha k-oM ware OAHOapeMeHHO BYnonHeHY ycnOBH~ 

max 1Deuk(r.)-Xkuk(r 1 )1 ~ •·D:=no• +L'.D: 
l~i~N-1 .. 

1 

-3uk(r0)+4uk(r1 l-ut(r2) . /29/ 

Ia t,t<•o) ----
2
h------- + b t,k (ro)uk(r oll "'- '• 

uk (rN_2)-4ut('N-~ +·3ut(rN) 

--------2h _________ + b2,k (rN) u k (r W I -:_ ' • 

I (u k (r 1 ). u k (r i)) - 11 :S. <, 

rAe E > 0 - AOCT8T04HO Manoe HanepeA 3aAaHHOe \.IHCJ10. 
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Ha OCHOBaHHH TeopeM 0 CXOAHMOCTH Henpep\!'8Horo aHallora MeTOAa Hb~TOHa /B/ H CXOAHMOCTH pa3HOCTHOH 3aAa4H WTypMa-nHyBHJlJlR/9/ B~nOllHR~TCR CJleAY~He COOTHOWeHHR: 

lim lA --\*I - O(h 2 ), 
·~~ 

/30/ 
lim lu k (r 1 ) - u • (r

1 ) I - O(h 2 ), r 1 .;:; "'h . 
·~~ 

AJ1R nOB~WeHHR T04HOCTH pa3HOCTHOrO peWeHHR npHMeHeHa 3KCTpanOJ1R~HR no PH4aPACOHyltO/oTHOCHTellbHO wara h paaHOCTHoH ceTKH wh ',. Ha nocneAoBaTellbHOCTH cry111a~~HXCR ceTOK wb n c waroM 
h0 = h/2 n-l I n = 1, .•• , ·s - 4HCJ1o ceToK/ pewa~TCR paaHocTH~e aaAa4H, annpoKCHMHPY~He 3aAa4y /8/-/13/. Ha4anbHoe npH-6JWUKeHHe A~l , U~1 (r 1 ) Ha nepsoif ceTKe HasecTHO - Ah01=A

0 , 
u~l(r 1 ) - u0 (r 1 ) KaK peweHHe 3aAa4H /14/-/16/. B Ka4eCTae Ha4allbHoro npi<16JlH)I{eHI-fR Ha ceTKe wh n (n = 2,3, .•. , ·s) 6epeTcR 
nony4eHHoe paaHOCTHoe peweHHe A hn-l H uhn- 1 (r 1 ) Ha npeAbiAYuteH ceTKe, npOAOJl)!(eHHOe Ha ceTKY Ct.lh n : • .QnR 3TOfO U h n-1 (r i ) 
HHTepnonHpyeTCR Ky6H4eCKHM Cnnai'IHOM C COXpaHeHHeM AHCKpeTHOfO yCJ10BHR HOPMHPOBKH H pa3HOCTH~X rpaHH4HbiX ycnoBHi'l. 3KcTpano-11HPOBaHHOe npH611HmeHHOe peWeHHe pa3HOCTHOi:1 3aAa4H, annpOKCHMHPY~~eH 3aAa4y /8/-/13/ Ha ceTKe ruht' HaXOAHTCR no $opMyl1aM 

A -

• 
l: Yn 

n=l 

• 
l: 

n = 1 

=1", 
8 Yn l: --:-"--- - o. n-1 22J (n-1) 

/31/ 

J- 1 •.••• s-1. 

Ha OCHOBaHHH COOTI-iOWeHHH /30/ H O~eHOK, nony4eHHbiX AflR 3.KCTpanOJ1HpoBaHHOrO peweHHR paaHOCTHoH aaAa4H WTypMa-nHyeHnnR" 1101, 
HMe~T MeCTO COOTHOWeHHR 

If -A*I -O(he l. 

lu(r1 ) -u*(r1 ll- O(he). r1 .;:; "'h, 

rAe f onpeAenReTCR H3 ycnoBHR [~) 
2 

6 
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3. 4HCnEHH~E nPHMEP~ 

PacCMorpeHH~H anropHTM 6~n peanHaoeaH Ha R3~Ke ~oprpaH Ha 

36M CD~6500. C nOMO~b~ paapa6oraHH~x nporpaMM peweH~ aaA84H 

H8 C06CTBeHH~e 3H84eHHR AflR HHTerpO-AH~epeH~HailbH~X ypaBHe

HHH, HMe~HX HasecTH~e peweHHR. 8 CI1y4ae CHHrynRpHOH 38A84H 

ITypMa-flHYBHnnR/11/paCCM8TpHB8!1aCb ee annpQKCHM84HR Ha KOHe4-

HOM orpeaKe ( R1, R2 l. B pa6ore npeAcraeneHbl peaynbTBTt.! pac-

4eroe AnA cneAY~HX ABYX 38A84. 

(r + 1) 2 u "(r) 
R 

-Au(r) + f 
0 

r'+c u(r .. )dr' =0, 
(f+ 1) 3 /33/ 

[( r + 1) u '(r) + 3u(r)] = 0 , r = O,R, 

R = 9, c = 12,1 • y5 
HopMHpoeaHHoe peweHHe aaAa4H: A*= 6,9, u *(r) = 

(r + 1) 3 

Ha4a!1bHoe npH6m1>KeHHe .\o = 6,0 ; u 0 (r) = (r+ l)-2RBI1ReTcR pewe

HHeM 38A84H! 

{ 

(r+ 1) 2 u "(r) - Au (r) = 0, 0 < r < R, 
/34/ 

(r+ 1) u '(r) + 2u(r) = 0, r =O,R. 

Pac4eT npoBeAeH Ha 4 cerKax c nocneAY~~eH 3KCTpanonR~HeH pe

weHHH no rpeM H 4erwpeM waraM ceroK. PeaynbTaT~ npeACTaaneH~ 

• Ta6n.1.1, 1.2, 1.3. 

TaonHna 1.1 

Co6CTBeHHble saat~eHH1l .\ H co6cTseHHble clrYHKUHH l(r) 

B TOqKe f=4,5 1 p83HOCTHOA 3aAaqH, annpOKCHMHp~eA 

/33/ npH pasHNX 3HaqeHHHX mara pa3HOCTHOH CeTKH 

HoMep tiHCJlO A OA 1(4,5) o. 
CeTKH Y3J10B 

I 101 8,2149 3,9 0,0081 2,9 

2 20 I 7' 26 79 3,9 0,0117 4,0 

3 401 6,9987 0,0133 
4 801 6,9257 0,0129 
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T a6Jmr<a I. 2 
3xcTparronn~Hn no PHtzapgcoHY ceTOtzHhlX pemeHHH 

•a.t~a'm /33/ 

'JHCJIO HaqanbHoe 
CeTOK l.IHCJIO YSJIOB >.. ii(4, 5) 

3 101 6,9062 
3 201 6,9008 
4 101 6,9007 0,0134 

IXlyHK~UI BKJTIO'tleHH.fl g(t), BpeMR cqeTa H COOTBeTCTB~ee 
HM tzHCJio HTepaJ.J;m1 npH pemeHHH sa,qatm I 33/ aa pasHbiX 
ceTxax 

BpeMH liHCJIO HTepaiJ,HH g( t) r pacqeTa 
CeTxa CeTxa 2 CeTKa 3 CeTKa 

1 -t -e T = l 11' 42" 12 8 7 7 
1- e -o,5t r = 1 40'13" 36 33 33 33 

8 Ta6n. 1.1 OPHBeAeHW 3Ha4eHHR .\, u(r), nony4eHHble Ha Ka)I(
AOH ceTKe, a TaK*e 3Ha4eHH~ 

4 

/35/ 

i - HOMep CeTKH. 3Ha\.leHHR (}>,.. H () noKa3biBaiOT, 4TO norpeWHOCTb 
peweHHR y6blsaeT nponop~HOHanbHO g~ 4TO cornacyeTcR c TeopeTH-
4eCKHMH o~eHKaMH /30/. 

B Ta6n. 1 • 2 AaHbl yT04HeHHble 3Ha4eHHR X , U(r) , 3KcTpanonH-
posaHHble no TpeM H 4eTblpeM waraM. 

B Ta6n.1.3 npeAcTaeneHbl xapaKTepHCTHKH ~Tepa~HOHHoro npo
~ecca: 3Ha4eHHR ~YHK~HH BKOC4eHHR H 3Ha4eHHR f7 npH KOTOP~X 
npOBOAHnHCb BY4HCneHH~, COOTBeTCTBY~He HM 4HCnO HTepa~HH Ha 
KamAOH CeTKe H BpeM~ C4eTa. 
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u"(r) +2u'(r) +(2-!.)u(r)- ( 4e-'cosru(r")dr'~ 0, 
0 

u(O) ~ 0, /35'l 

[(rslnr) u'(r) + (rsinr- sinr - rcosr) u(rlll H ~= 0. 

HopMHPOBaHHoe peweHHe: A 0 = 0, u*(r) - - 8- r e -r sior . 
v'lll 

Ha4a!lbHoe np1o16m•nKet-n1e A 0 = 0 , u0 (r) = e -r ·s~r 

HHeM 38A84H: 

RBm~eTCft pewe-

u"(r) .+2u'(r) +(2-t.)u(r) = 0, 

u(0)-0, 
/36/ 

[ (slnr) u '(r) + (slnr - co·sr) u(r) ll H~ = 0. 

3aAa4a annpoKC\.IIMJ.IIposa.nacb Ha orpeaKe [0, 4:r]. Pac4er 6bln npo

BeAeH Ha 3 ceTKaX C nocneAY~eH 3KCTpanonR~HeH no ABYM H TpeM 

waraM ceTKH 6.1h· .• Ta6m1U.bl 2.1, _2.2, 2.3, s KOTOPbiX npeAcraeneHbl 

peaynbrarbl, aHancirH4Hbl ra6n.1. 1, 1.2, 1.3. 

BblnDnHeHHble pac4eTbl noKaaanH, 4TO BHA ¢yHKLJ.HH BK!1~4eHHR 

g(t) OKa3biBaeT onpeAe.neHHOe BJ1HfiHHe Ha CXOAJ.1MOCTb a.nepa_U.HOH-

Horo npou.ecca. 
TaK KaK epeMR Bb141-1c.neHHR 3Ha4eHHH ceT04HOH ¢1YHKU.HH~coor

sercrsyiOL!.IeH 
R2 

S(r) = ( K(r,r')u(r')dr', 
R 

pacrer npo~opu.HoHanbHO N 2 , rAe N- 4Hc.no ya.noa ceTKH, ro sa)I(-

Ho COKpaTHTb 4HCnO HTepa~HH oco6eHHO npH paC~eTax,Ha ceTKaX 

c AOCTaTO~Ho OonbWHM ~HcnoM y3noe. YAa~H~H a~6op ~YHK~HH 

BKn~~eHH~ H BenH~HH~ wara T n03BOnReT 3Ha~HTenbHO yMeHbWHTb 

epeM~ c~eTa 3aAa~, ~To Hnn~cTpHpyeTCR npHeeAeHH~M
H Pe3ynbTa

TaMH ~HCneHH~X pac~eTOB. 

T a6ruu;a 2 • I 

Co6cTBeH:Hble .sHa'tleHHH .\ H co6cTBeHHble 4JyH~HH B TO'tl:Ke 

rN/ 2 paSHOCTHOH sagaqH, annpOKCHMHpy~~eH /35/ 

npH pasHD~ saaqeHHHX mara pasHOCTHoll ceTKH 

HoMep 't!Hcno 

CeTKH ysnoa A e~. u(r N/2 eu 

I 61 0,01690 3,99 0, I06E-03 3,99 

2 121 0,00423 0,27E-04 

3 241 0,00105 0,6E-05 
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Ta6JIHI\a 2. 2 
3KCTpanonHI~lUI no PHG:ap,n;coay ceTO'tlHbiX pemeHHH 

3a,IIa'ill I 35/ 

lJ:HCJIO Ha'tlanDHoe X ceToK 'tiHCJIO Y3JIOB 

2 61 0,114E-04 
2 121 0,724E-06 
3 61 0,740E-08 -0, 125E-08 

Ta6JIHI\a 2.3 
QyHK~H BKJI¥.J'lleHH.fl g(t) • BpeMH C'tleTa H COOTBeTCTBYIDIU;ee HM G:HCJIO HTepa~Hi:f: ITpH pemeHHH 3~a~ /35/ Ha pa3Hb~ ceTKax 

BpeM.R: 'tJHCJIO HTep~HH g(t) r cqeTa 

CeTKa CeTKa 2 CeTKa 3 
1-e-t 0.5 8'7" 27 21 21 
l-e -1,5t 0,5 II' 41" 26 28 28 
l-e -0,6t 1 20' 9" 53 53 53 
1-e-t 1 23' 35" 57 56 56 

4. 3AKJ1104EHHE 
npoaeAeHH~e ~ccneAOBSHHR AeMOHCTpHpy~T 3$$eKTHSHOCTb npeAnomeHHoro anropwrMa npH peweHHH aaAa4 Ha co6craeHH~e 3Ha~eHHR A11R HHTerpO-AH~$epeH4HanbH~X ypaeHeHH~. ~yHK4H~ BKn~4eHH.R MO*HO paccMaTpHBaTb KaK ¢YHK4H~ ynpasneHH.R HTepa4HOHH~M npo-4eCCOM, KOTOpa.R no38011.ReT H3MeH.ATb xapaKTepHCTIIIKH ~Hepa4HOHHoro npo4ecca H ceoHcrea oneparopa CHCTeM~ ypaeHeHHH AnR HTepa~•oHHbiX nonpaeoK /20/-/25/. 
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1. raayp"H ~1. K. H3B. By30B, MaTeMaT•Ka. 1958. N'5/6/. c. 18. 2. n~cTepHHK n.A., Co6oneB n.H. 3neMeHT~ ¢YHK~HOH8nbHOrO aHaJn1sa. 11Hayt<a 11 , M., 1965, c.4]4. 
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