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Cep1110Koaa C.H. P5 - 11042 

npuMep uccnenosaHHH aceMnroruqecKoH ycToAqusocru 
p83HOCTHO8 cxeMbl C KpaeBblMH ycnOBHHMH, 38BHCSllllHMH 

OT wara C0TKH 

PaccMaTpnaaeTCH pa3HOCTH8H annpOKCHM8UHSI Tp0TbeA KpaeaoA aanaqe 
lllHI ypaBH0HHSI TennonpOBOllHOCTH. HccnenyeTCH ycrott'IHBOC.Tb B paBHOMepaoA 

MerpHKe u a L 2 nnn acex aemecraeHHhIX anaqeautt napaMeTpos. Bhlllen0ea 
3088 8CHMill'OTH'10CKOii ycrofl:quaoCTH, orpaHH'l0HH8H B0l'Bb10 renep6onh1. Bue 
3OHbl ycro8:quaocTH nonyqeffbl roqHbie no nopRllKY Oll0HKH CK0p0CTH pocra 
uopM creneuell oneparopa nepexo11a or cnoH K cnoro: II G nl!½exp I c 'N% I, 
3.oecb G -oneparop nepexoaa or cnoH K cn01O, t • n r , t - apeMst, r - war 
no t , N - qucno roqex no npocrpaHcraeHH0MY nepeMeHHoMy. Taxoa pocr 
06ecne11uaa10r T0'llKH cnexrpa, pacnono>KeHHhie BHe eJl.HHH'IH0ro Kpyra. Ilpa 
nepexone' H3 30Hbl ycToHqueoCTH B 30Hy HeycToAqueoCTH enHHKUa CT8H0BHTCH 
rpexKparuoll ro_qKoll cneKTpa, 8ro npHB0AHT K ueycrofiqHBOCTH BHlla IIGnll~N2 

O>>N2 • IloxaaarenbCTBO CB0JlHTCSI K nocrpoeuu10 8CHMilT0THK HHTerponoa 
C rpeMSI napaMerpaMH. OCHOBHbl0 oueHKH nonyqeffhl C II0M0lllblO MeT0llB 
nepeaana. 

Pa6ora Bblil0nHeHa a na0oparopHH BbJqucnurenbHOii TeXHHKH 

H 8BT0M8TH38IlHH OHHH. 

IlpenpHHT O~e,IUIHeBB0ro BHCTHTYT& HJlepBWl[ uccneJ(OB&BBI. ~y6ua 1977 

Serdjukova S,I, P5 - 11042 
An Example of Investigation of Asymptotic Stability 
of the Difference Scheme with Boundary Conditions 
Dependent on the Net Step 

We investigate difference analogue of the third boundary prob
lem for heat conduction equation. Samarsky and Gulin proved the 
stability in C , when u 1 > 0 , u2 > 0 • In this paper we consider-
all real u1· ,u2 • Tl)e domain of stability is restricted by the branch 
of hyperbola 1/0

1
+ l/u2+1•0, going through the origion of coordinates. 

When (u
1 

,u
2 

) belongs to the boundary of stability, l!Gn ll~N2,n»N2 

G is the operator of transition from one layer to another. 'When 
(u 1 ,u 2 ) is outside the domain of stability, l!Gn II ~explc~ I •. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation; JINR, 

Preprint of the Joint Institute for Nuclear Research. Dubna 1977 
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ACHMIITOTR'tleC.KHe MeTOztll ~KTRllHO llCllOJII,8YDTC.!i npH HCCJie.n:o

Bamm YCTO!imBOCTH pa8HOCTHWC YPBBHemrl!:. B HSCTOSlllleft pa6oTe B08-

MOZHOCTR aCHMllTOTH'tleCRRX MSTo.n:oB B .l!CCJien;oBamm KpaeBHX sa.n:a-q C 

napaMeTpm.m: ~eMOHCT.PHPYDTC.!i Ha npm.iepe H3 KHHrn A.A.CaMapcKoro ll 

A.B.I'yJIHHa/I/ 

un•I - Un, 
j i = 

n. 
llilu 

'r; 

' 
n n 

IZ -zu., 
lz. 'J. 

+ u;_f 
n>,o, ~=J., ... ,N-t; (I.a) 

U,~o 

lz 
11 

+ a; I.lo + a1 
IT IT u" u, -ZU-, f O = 0 

h. 

Un 
fl 

1; 
ol. = fr_ 'J. 

h 

11 
UN-f 

~t 

11 
-r Uz. UN + dz. 

ex.,, :::►,.. 0, 

3 

n n n 
u"' -zutv-1 +utv-2. 

p 
n 

<X2,~0. 

(I.a) 

= 0; 



A.A.CaMapcKHM ll A.B.I'yJIRHHM noKa3aHa ycTotttraBOCTL (I) npll 

<l; > o , u;_ > o . B npe~araeMott pa6oTe noJiytJeHH TOtJHHe no nopm~

KY oueHKll CKOpoCTll pocTa HOPM CTeneHett onepaTopa nepexona OT CJIOR 

K CJIOKJ, II 6- n. JI npll n ---oo , ~ Bcex BemecTBeHHHX 0:, , u~ 
nanHM onpeneJiel!lle aCRMilTOTlltJ8CKOtt YCTOtttfilBOCTll, 0603H8tJllM tJepe3 

Jl rllJI1:,6epTOBO npocTp8HCTBO BeKTOPOB u == ( Uo, ... ' U.N) ' ynoB

JieTBOpiIIOlllliX (I.6). HopMa B 1l .naeTCR COOTHOmeirneM 

:z. /'l-4 2 
II u II = L. I ll~ I . 

-1 

3anatJa (I) YCTOrnBa, eCJill CYmeCTByeT TIOCTORHHM C 'He 3aBllCR-

lllM OT n , ti ll TaKM, tJTO HepaBeHCTBO // u n II ~ c II u O II cnpa-

Be~RBO nM Bcex u 0 c. ;Jl , n >0 , N >0 • KOMTIJl8KCHOe ,mc-

JIO 2 0 Ha3oBeM TOtJKOii cneKTpa oriepaTopa 6 , ecJlll cymecTByeT 

H8HYJI8BOtt B8KTOp U° C -1{_ TaKoii, tJTO 6 u0 = .2 0 U
0

, 

CnpaBenJIRBa CJieizyKll!IM TeopeMa, 
. I " i. 0 

TeopeMa ycTOtt't!llBOCTH. I'linep6oJia 'cf; -t 6i. + = neJIHT 

IIJIOCKOCTL ( u., ' 02, ) Ha Tpll o6JiaCTll: (i 1, 6-2., G .3 • 

62, 

e;i 

/ 

PHc.I 

4 

• 

·" 

·" 

Ecm!: ( a., , 6i ) c G _,, , TO (I) acHMIITOTHtJecKH ycTORtJllBa B l:z. : 

/I c; rig~ c , n ,.,, o , Ecm,: ( u.; , (Ji, ) C G2. U lr
3 

, TO (I) 

8CHMIITOTHtJeC!W HeycTomBa: If tr"/!~ ecf:.. , IlpH 8TOM, eCJill 

( o.; , 6;_ ) c G:,., , TO (i HMeeT o.nHY TOtJKY cneKTpa BHe e.n:ir-

lill:tJHoro Kpyra. EcJIH llte ( u:; , <r,_. ) c G- 3 , TO G HMeeT nBe TOtJKR 

CIIeKTpa, 60JILmlle IIO MO.lzyJII) enmnn~. Ec.llli ( u:, , 6;, ) np.1ma,~e

lltllT BeTBH rHIIep6oJIH, pasneJIJUllteft G 1 H r; L , To npn n >'> N2. 
II G n'/I >< tJ 2. • 

noKa3aTeJILCTBO. li7m YCTOfttJHBOCTH (I) He06XOn:HMO, tJT06li 6UJia 
. 'C ,( 

YCTOfttfil:sa COOTBeTCTBYJJIIl!llI sa.natJa Koum: ( cc: = ,,.:- !:: l: ) H tJT06li 

CIIeKTp <; JielltaJI B e.IUWHtJHOM Kpyre. Orpa!Ill:tJHMCR paCCMOTpe!Ill:eM 

c(, < :t • IlpH o(. = :f IlOJIBJIJieTCR nonoJIHHTeJILHM onpe,neJIJIJOOi8,R 

TOtJKa. 8Tci He BHOCHT np~IIHaJILHllX TPYnHocTeft, HO IIPHBO.n:HT K 

60Jiee rpoM03ztKHM BliKJia,nKaM, lfccJie.rcreM cneKTP 6- • 06mee pemeirne 

(fJ-zI}U=O Uc-:Jt. , , 
m.ieeT BHn 

,) ~ ' U~=C1.X1 +C:,ae.2., v=1,2.,, .. , /v-f. (2) 

3necL Je1 ' df.,._ - co<!cTBeHHUe 8HatJeHRR: pe30JILBeHTHOft M8TPHU!l 

M(2) c:-• -: ) · (3) 

Ilp:e: I z I ~ 1. , l t f , I X
1 

I i: i • ,. I :£.t. I q 1. 

'£1 (1) = ~:. {i.) = f. 

B OKpeCTHOCTH i! = i CIIpaBe,nmmo paMollteHHe 
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·x 

JC.12. ('f)= exp { + eL". 'fi + O{<t)J' 
' 

-1 
x,, = £ 1 

,:,,p ·w 
z=e ,o=j'-e~ _.3X..c.w<x 

,..., '~- -:i, 

(4) 

'Z=i SIBJIB6TCSI TO'lKOfl: B6TBJI6HIDI. ~KUIDI :X,( </) , £
4

(<f) 

onpeneJieHH Ha Il.lIOCKOCTII c paspesoM: 

1 
-~ :. 

PIIc.2 

.1t y 

r 

IlOCTOSIHHlie c~ • C :L 

(I.B): 
B (2) onpeneJI.llllTCSI HS. KpaeBWC YCJIOBI!fl: 

C1 ( 6.; /z_ + ( 1 -;;e) + o{ 1 ( 1- :X JL) + C z,{v,, I,_ + ( 1-~-1
) +d,({-;L-1 J')=O, 

C ,_ x"' (o;, ft + (1-~-f) + ol ,1, (1-£-1 ):t }+ t.z X--,11(~ h + (l-ae)+ c(.,_ ( 1-<.l)"J = o, • 

8~6CJ:, <f. • :X~ ( ~) • TaKHM o6paaoM, ~ -~o miJISieTC.fI TO'lKOfl: 

cneKTpa Tor.na H TOJILKO ror,Jta, Kor.na 

6 

"' 

• 

CJ:Jet ( Zo) = (;x-"'. (o.,/,_ +(I-X.)+clf((-a~Y-)(o;_/,_ + ((-;;c)f 
(5) 

+d,_ (1-:x,f) -:/'(o:,lz, t- ( 1-;i:.-') tc(,1(1-$.-f/'){ o;_l,,+((-X-')+d,i{l-~-1-J I =0. 
;/. =:l.o 

SJieMeHT8pHO6 HCCJle~oBaHHe rpaqmKOB Q.JYHKUIII 

i 
:N 

= ;x 
I 

_ (J', I,,+ (-f-3() t ol, 1 (l-:J:,):i Gi,/r. t- {1-;e) t- d.t. (f- ~):,., 
1 - U,, /2_ +(-1-;K-f)t-ri1(1-;r')t. Qj_/,,, +{I-IK.-,)+ ot,.i(,f-3.-,yi 

noK881lB86T, "ITO npH ( (½ , 6;_ ) C t:i1 HeT TO'l6K nepece'l6HIISI. :EcJIII 

( ~ • (f I, } C q J, • TO rpa!pHKII nepeceKailTcSI B ~yx TO"IKSX 

ac, ~ 1 - C fr_ H ~ ~ 1 + clz._ • F.cJIH ( U,, , ~) C {i-3 , TO rpaqm1m 

nepeceKamcSI B 'l6Tllpex TO'lKax: ~~-f-c Ir. , -;;e,,,i +c1 /4 
- 1 

cl: "'1-Cz, lz_ H ;;e, "'1 + c.,_ lz_ • Y'lHTllBaSI SCHMIITOTHKY cJe B OK-

peCTHOCTH tf = o (4), Haxo~, "ITO, ec;ra ( u:; , 6i, } c G:i u C-
3 

, 

TO(/ HMeeT TO'lKII cneKTpa BHe e.~Horo Kpyra ~ 0 ~1 +c/i~ • . , 

Ilpit 9TOM ( U., , Oa, }t q:,., OTBe'laeT onHa B6lll6CTB6HHOJI TO'fKa cneKTpa, 

CloJILmaSI no MOIG'JIJl e~mmu; ( o,, 6;_ ) c 03 oTBe'laeT naps TSKHX 

TO'leK. OCT8JII,Hll6 pemeHHSI ypaBHeHHSI (5) pacnoJIOllteHll Ha e~HH'lHOtl: 

OKpyxHOCTII , a!/= 1 .YCle~TI,C.fI B 9TOM MOlltHO CJI6ItYJllllHM oelpasoM. 

8SMeTHM, "ITO pe"II, :aneT O KOPHflX MHOro'lJieHa CTeneHH 2 N. TSK 'ITO 

Bcero no.DHo 61lTL 2N KopHel. IIoJiolltHM ~ = e•w , Torna w noJIJ1t

Ho 61lTI, B6lll6CTB6HHHM pemeHHeM YP8BH6HIDI 

N t sin c,,J (1. + lrot1 un.." 1) 
W = - Q'tC j -~----...------

.0., ft +~;j,{,n,£f(1-fl,ot~C-01uJ) (6) 

-a;ut !,,i,nw ( 1- .. 4o<,~ -!,,i,,n.JL i) 1_ = 9,,,,,_ 2. .Lu.J )+1C-:7i:, k O,f., ... ,2N-J.. 
v1_,r1. +- ~n T ( 1-:l,ot,.t.caw 
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PaeeMOTpRM np.RMoyrOJI:E,HRR e oeHOBSHReM [ o, 2:ll] BlleOTll zxN 

3JreMeHTapmrlt aHaJIH3 ITOR83llB8eT, tJTO ~YHKlUIII B npaBol tJ:SeTH ypaB

HeHJIJI (6) eoeTOHT,RaR MmmMYM,H3 ( ZN-4 ) o.nHo3H8'!HllX HenpepllB

HllX HerrepeeeKaJ)UjlIXeR BeTBel e RpHI{8Mll Ha dOROBllX eTeHKax paeeMaT

pnaeMoro npJIMoyrOJI1,mma. Kallt.nM :aa aT:n:x BeTBel nepeeeRaeTeR e 

.l(RaroHaJil>ll npJIMoyroJil>HRRa. 0Tel)na B odmeM eJI~ae nOJI~aeM,RaK 

r,m:IDIMYM, ( 2N - 4 ) pemeHRR (5), paBHHX no MOl(YJill e.nwmue. KaK 

6HJIO yeTSHOPJieHO Illlme, eCJIH ( ~ , o,_ )C t; ~ , TO (5) HMeeT 

.nBa BemeeTBeHHHX ROPHR, He paBHHX no MOl(YJII) enmnme. He.noeT81l111He 

.nBa KOPHR paenOJIOllteHU HS e.l(RHRtJ:HOI ORpyxBOeTH .H nOJIYtJ:SllTeR .nonoJI

HHTeJI!,HllM nepeeetJ:eHHeM ,nJiaroHaJI.H BBT:MMl{ npaBol -qaeT:a, npoxo_l(Jmll!.

MK tJ:epea TO~H ( 0 , 0 ) :a ( 2-X , Z 7C tV ) • JtonOJIHRTeJil>HOe nepeeetJ:e

HHe RMeeT MeeTO, eCJIH rpa~ npaBol tJ:aeTH .noeTSTOtJ:HO RPYTO IlllXO

_l(RT l!:3 HatJ:aJia KOOp,l(RHaT • Soro YCJIOBHe 8Rlll!:BaJieHTHO YCJIOilKll 

( u; , O.i, ) C (/ 2, • F.cmi ( 0., , ¾, ) C (; 3 , TO BeTill!: IJpaBOI '18eTH, 

npoxo.nJillllie tJ:epea ( 0, 0 ) H ( Z:Jl , Z:Jt N ), He m.iem .nonOJIHRTeJil>

HHX TOtJ:eR nepeeetJ:eHRR e _l(RaroHaJI:E,I). Ho !lllme 6HJIO yeTaHOBJieHo, 

'!TO B 8TOM CJiy-qae ypaBHeHHe (5) HMeeT tJ:eTHpe BemeeTBBHHllX ROpHR, 

He paBHHX no MO.i(YJII) enmnme. EcJIK ( 01 ' O:z. ) C Cf 1 ' TO npa-

BM tJ:aeT:E, (6) eOeTOliT H3 2N BeTBel, K~nM H3 KOTOpllX nepeee

KaeTeR e .nnarOHaJI:E,D, TaK '!TO Bee pemeB.HJI (5) paenOJIOXeHU HS 

enKHHtJ:HOI OKPYJEHOeTH. B MOMBHT npoxox.iteHJUI Jle:uea r:anep60JIH 

KOMITJieKeHo-eonpmceHHUe rrapll ROpHel IJOKR.nam e}tl!Hl!:tJ:HYI) OKpyxH)OTL. 

IlpH 8TOM .x~i eTSHOBHTeR KOpHeM RpaTHOeTH 3. )t1uI OeTaJil>HllX 

( u.i ' a;, ) :£. =i RBJIReTeR npoeTllM ROPHBM. HanoMHKM, '!TO ~YH~ . 
X1 {,.f) , X:i, ( lf) onpe.neJieHll Ha IJJIOeKOCTH e paape30M no llOJIOD-

TeJI!,HOl 1tJ:8CT.H MHKMOI OCH. 3aMeTHM, '!TO Bee TOtJ:R.H eneRTpa onepa

Topa G pacnOJioxeHU Ha MHRMOI ocH. TotJ:Hee,.neleTBHTeJil>HHM peme-, 
HliJlM (5), MeH:E,m.HM no MOl(YJill el(RHHD;li, OTBetJ:SllT TO'IJKH cneRTpa, 

8 

(' 
11 

r-1 

i 
I' 

pacnoJIOllteHHUe Ha OTP~TeJI!,HOI tJ:aCTH MHKMOtt OCH. PeweHli.lIM (5), 

paBHHM no MOl(YJill erunmne, oTBetJ:am TOtJ:KK cneKTpa, pacnoJiollteHHUe 

HS JieBOM H npSBOM 6eperax paapeaa nOJIOJm:TeJI:E,HOI tJ:8CTH MHIDl!Ott OCH. 

IlpH llOCTpoeHlm acm.inTOTlIK neJiaeTCR 3aMeHa nepeMeHHUX: 
,X 

'X (Cf) = exp { - e L-,;-. t J. 

Ha t -IJJIOCKOCTH TO~H CIJeKTpa onepaTopa r; pacnoJiarallTCR Ha 

6HCC8RTPHC8X KBal(paHTOB. IlpH 8TOM .nelcTBHTeJI!,HllM pemeHHRM (5), 

MeHl>IIIIDl ITO MO~y~n 8~HHK~ll, OTBetJ:allT TO'!KH cneKTpa, paeITOJIOllteHHUe 

Ha 6:aeeeKTpHee tJ:eTB8pToro KB8Jl.PaHT8. JlelCTBHTeJI:E,HllM peweHHRM (5), 

doJil>mRM no MO.l(YJID el(Rmnv,t, OTBetJ:alllT TOtJ:KR eneKTpa, paenoJioxeHHUe 

Ha 6:aceeRT.PHCe BTOporo RBSl(paHTa. PemeHIDIM (5), paBHHM no MOl(YJID 

e.nwmue, OTBetJ:am TOtJ:Kli cneRTpa, paenOJiollteHHHe Ha 6HeCeKTp.1Ieax 

nepooro .II TP8Tl>ero KBSl(paHTOB. CneKTP {J- HCCJienoBSH. B tJ:aeTHOCTH, 

.e:a noJI~eHHHX peayJil>TaTOB CJiel(YeT,tJ:TO .nJIR ae.lIMIITOTHtJ:eCRol yeTol-

traBOCTH (I) Heodxonm,10, tJTodH ( o1 , o;, ) c G-1 • lITodH nOJiytJ:Hu 

Heod:x:o_l(RMlle :a nocTaTotJ:HUe yCJioBM ycToffll:HBoeT:a, oneHHM I G "'II • 
• n.. 

Jvm aToro npencTaBHM # G B Ill!:_ne KOHTypHoro ll{TerpaJia OT peaOJil>-

BBHTH: 

11.,. ,( f ( --f G =----:- 4--i!IJ ·i!"-d~ 
2,:Jll-

r 
r - npo:a:SBOJI:E,Hlll 38MKHYTHI ROHTYP, OXBaTHBall!ltHI Bee TO'IKH 

en eRT pa G- • )t1I.sl BC e:x: ( LJ.i , o;_ 
MOlltHO BSRT:E, OKpyxHOeTl> / 2 / = f ~ f 

k. B nponeeee ~oxaaaTeJil>CTBa 

) B RatJ:eCTB8 HC:X:Ol(HOro ROHTypa 

' p>o , f He 38BHeHT OT 

r ne~PMKPYeTeR,H HaM IJOTpe-

dyeTCR RBOO Blot peSOJI!,BeHTll B OKpecTHOCTH e,l(RH.HtJ:HOI ORpyxHOeTH 

/ '.!. I = ~ • B 0Kp8CTHOCTH z. = 1.. peSOJI:E,BeJITHM MaTpJlll8 (3) ll,PJ!-

BO.nJITCR K TpeyroJil>HOyY BH.l(Y: 
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T MT_,, = ( a:1 i ) 
0 iX.:i. 

T-'= (:1 J.) 
0 . 

Paccyz.a;ruI TSK xe,KaK B 121,H Y'U'ITHB8.ll CTPYKTYPY r-1
, no.ny-qaeM 

w-{ == - I tt-~•i cl-_,,_ ~--:1.i ~ -I: ;xhi a["-ar.::~ !J.i- + 
j•i 1 - a<., o(, dd :1 - oc o(, 

;x:.11 

+ ;:;/-"- 6;/,_+(-f-~)+d,(f-3:),. 6;,lz.+(1-.ic}+o(.,,(1-X).!/, 

a;li. + (f-3C')+ot, (l-3C'J1· 6;,h + {(-3C')-I-O(,:,_{(-.Jc-f_):l-

{ 
:f. +ol, (J.-:lf-af-1

) 0 ,,q+I -N•~~ 6j,/i, + {{-~)+ol1,{f-:X:J'- ~ Q. j 
• --=--~::......=:.....:::._.::___ X -X ---'----"'------ · L., ...!14-cle 

6j_/z, +(f-z-')+d,(1-;x.··1/· ~!,_ +(1-:X-1 )+a,,_(i-~...,,_ j~t °' 

+ (a~-1_ x-~•., o,li. +(1-x> +dd1-~J1. )· f ✓·'- ~,..-, 'JL] 
a:,h+(-f-ce-'J+ot1(1-;;e-1;1. . ac - ~-:1. o<.. 

d=t 

J.tl-~+,{ (7) 
ii. N-1 J-h4 i;_ a'._ 

ur~ =--~at o(, + -~-,..-u.-._1.._+_r,---:K-)+-ot.-,r-1--:x-)-.,_--°'-,._-+-&--x-)_+_ot._i_c_1--at=-)---=-,. 
~ - ~ ac, - =-.:.=-...:....,..c......c....:.....--'----:-: 

- o,_lt+(f-~-•J+ot./l-x-1.),. 6'j_h+(1-cK.·1)+a,.(1-~-')'-

• (~--ae➔)(f+oC,(J.-'X-ae.-1)) ,;;:;--' ;K.' li..+ u,li.+(1--:X:)+a:.-,{{-:!e} • 
{ 

ft'-{ . .(, 

o.,l,_+(1~;r.-{)+-ct1 (1-x-1J:r. ?-a a. u;"--+(1-,r'J+ot1(f-c(.-1J"
d=-f 

A -a · N-1 . } 
. ~ (ot -o<: ) -:1-

10 

Jtanee n G-n fl ou;emrnaeTCJI rro-pa3HOMY zµIJI n < C JJ 2, H n ~CI/~ 
• 7T 

Ilpea;BapHTeJII>HO a;eJ1aeM saMeHY nepeMeHHHX ac (<-f):: e:zp (-e 1," t) . 

n<cN"' 

Ha~HeM C nocTpoeHHJI acHMIITOTHK HHTerpMOB: 

n t lrz. X- 111 

J v = f 2111 u, Ir,+ (1-x) +d,{ {I- a:)'

r X - u:,-k + (1-t1!-1J-,.r:J.1(-(-:r'Y· 
0,h. +(f-;;c)+ cl.,,,_{-HJC)2, 

6; It,+ (f-;,c- 1)-tol.t.(l-~-1)~ 
(8) 

• { f -td.{.t-X-;x-1
) fge_N-h"_ ;x:,-1'1,Y-tG',.h..-t({-X)-tdJ. f-xf )~1 i9i-) 

O:,lz.+(1-:x-1)-,ct,(l-)::.-,y-l~ 6',_/,,+(1-r1)-tel'-(I-X_, L..~ cJ.,Jd:t • r1 

BTopoe cJ1araeMoe rroa; sHaKoM RHTerpaJ1a nepemnneM ~ BH~e 

-,PV-1 n. / +cL,, (:i.-x-ac-1) NL-1 ja, _µ,~-{ fl f+o(, (.t-.r.-;x:- 1) 
,:,... · 2 ---,---''---'-------<, X --ff- +;,:, , 2 1 • 

a,1/,.+(1-'X)+d,{f-%)2- . ol rf;/r, +(f-z)u:,t1({-;~)"· 

• d•-f 

~ 

• o., It, +(1-;;e-'J+a,(,-:['f. ·o;1,_, +r,-~-') +a.2- (f-:r'J" ~ ~j jj-
rf, ,/2, 1-(f-~)+cl1 {1-~JL UJ_/,,-t(f-X)+ot,1.(l-:X)~ j=-f ol.,. 

CooTBeTcTBeHHo a;Mee ou;eHHBaeM TPH HHTerpMa:I,, I,.,I3 • 

IlepBwi :e: TpeTRI HHTerpaJIH coa;epxaT CTerreHH X BHIIIe ;,/ • BTO-

pol HHTerpM ou;eHHBaeTcJI no-pa3HOMY D;JIJI v + j < CrL II ~ + j ~ crL • 

Ilp:a v + J ~ c n. cnpaBea;mrna TPHBHaJII>HaJI ou;eHKa: 

I n. I ~ _gN+;> ~ I " ,., 
Iv,_ -== a. T I~ j I· e , T I~,. I ~ c 1 
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IlpII v + J < en. IICXo !(mdl KOHTYP IIHTerp.apoBSHIDI rrepeT.11rnseM B 

KOHTYP, KOTOplltt OTMetJeH HS pnc.3 IIYHKTRpoM: 

t t 

Plic.3 Plic.4 

llHTerpa.1Ihl no coe!(RHSmlll™ _rzyraM !(OllYCKsm TpHBHaJil>HYll oneHKY: 

I rt/ ~a'i /a. 1-(e-i(v+J)+ e-~"J 
· 4d , 
d 

I_ l'f;/2 ~ C.2, 
~ . 

llHTerpaJl.ll no OTpe8KaM 6liCCeKTPlICll nepBoro ll TpeT1>ero KBS!(pSHTOB 

MoryT 6llTI, lIHTepnpeTllpC>BSHll KSK KOaqqimnreHTll ~p1,e qiYHKJ.UW H8 

l 2 , OTCll!(a CJierzyeT orpaH.RtJeHHocT1> HopMll noCJie!(OBSTeJil>HOCTH 

8TIDC llHTerpaJIOB B f.2,. • 3aMeTHM, "'ITO npll a:;< 0 KOHTYP HHTer

PlIPOBSHlIJI npoTSCKllBSeTCJI 'lepe8 nOJIDC £ 0:: 1 + a:; Ii. + 0 (Ii.'-) • 

Ilpll 8TOM Bll"'IeT _!(OIIYCRSeT TSKYll oneHKy: 

(R~:t< ~'[,/~bl' 
& 

L I Re1.. ; I"< C 3 
~ 

OneHKH I 2. no;ryti:eHll. IlepBuft R TpeTRft HHTerpa.1Ihl oneHRBamc.11 c no

MOlltI>ll MeTo.n;a nepeBaJIS. IlpH 8TOM liCXO_!(Hllit ROHTYP RHTerRpoBaHRJI n;e

~pMRpyeTCJI B KOHTYP, npoXO!(.IIllllitt -qepe8 TO"'IBll nepeBaJIS ipyHKnRfl 

12 

•· .. ~ 

J,11-·hJ n .tN+ ~d tt. X . 2 liI ;x_ • ;c COOTB8TCTBeHHO • 3TOT IWHTYP 

!(SH Ha pirn.4 IIYHKTliipoM, 8Be8!(0'IKOtt OTMetJeHa TO'-TKS neper:a.na. 3a

ueTHM, "!TO B 3TOM CJiy'-Tae KOHTYP He npoTaCY.liIBSeTCJI uepea noJIIOC, 

TSK "'ITO nonpaBK8 HS Bll"'IeT He eyJKHa. C noMOillbll MeTO!(a nepeBaJia 

noJiyt:iaeM TSlille oneHKliI: 
e" -B" 

I "-/ a.. e 
I~1.3 < ·'n, i -M'.? ' vn - e 'l, 

L lgjl, 
d 

L I I rt ,~ N~ -&Ji:: 
~ ~,.3 <C4rz: e n. 

llHTerpa;ru, OTBet:i81lI!1liie OCTaJl.l,HllM c;raraeMIDl 

OUCHliIBalOTCJI aHan.orliit:iHO. 

Uf'.I 
~ 

ii 
ur~- ' 

z nqcN 

B 3TOM CJiyt:iae npHMeHliIM8 TeXHliIKS oneHOK, liI3JIO~eHH8JI B npe!(

meCTBYIJmett pa6oTe SBTOpa 121. IlpliI 3TOM lICXO!(Hlltt KOHTYP liIHTcrpH

POBSHIDI n;e~pMRpyeTCJI B ROHTYP, KOTOplltt ~aH Ha pHc.5 IIYHKTliipoM. 

# 

Plic.5 

OneHKa //(;- "H ~ N2 
n;.1rn ( u

1 
, o;_ ) , npRHan;;re~Il1liIX BeTBliI rHnep-

60Jlll, pa3!(eJIJill!left G1 H G,., , nOJiyt:iaeTCR c.11e!(Yllmm,t o6paaoM. 

JI,n.R: psccMaTpHBSeMWC ( 6-; , o;_ ) n0,111,JHTerpam,HaH qiyHKUliIR B (8) 

HMeeT B HS"tJaJie IWOP,!(HHST IIOJIIJC BToporo IIOP.fl!(RS no t . PocT 
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nop;i:ztRa N~ o6ecne'llIBaeT IJOJIYB!l'leT, Ha KOTopaa zteJiaeTcJI nonpaBKa 

np.u zt$PMaI.Om KOHTypa. IIp:e: ( o.i, 02. )c G-:,.,UC.!, IlO,ltliH:rerpaJII,HaSI 

cpymru,rui: He m.1eeT oco6eHHOCTell B HatJMe ROOpI!HHST. Ilp.u .npoxo•ztemm 

BTopoa BeTBH rnnep6OJlli CHOBa IlOSIBJlJleTCJI IIOJIDC BTOporo nop;i:~a 

IJPH t =O , HO OH He BJIIDieT Ha IJOPJIItOR H8YCTO~OCTR 8KCIIOH8H-,,_ c-,. 
~MLHOro Tmia // G- "- I/ ~ e N , n.. >> NL • 0TJill'llle OT 

pa6OTli 121 COCTOHT B TOM, 'ITO npH ( a:;. I)~ )c ( G-,_ UG-& ) KOHTYP 

HHTerpnpoBaHHH npoTaCKRBaeTCJI tJepes O.I!HH IIOJillC ,lt)UI ( U1 • O.t. )c 63 

R l{Ba IJOJIIX)B lt)UI ( 61 , (jj_ ) C fr 3 • HHTerpMLHlie BH't8Tli o6ecnetJH-
n. 

BaJ:71' OQ8HRY /f 6- .... , ~ e C N'- • C.zteJiaeM HeKOTOplie 3aMetJaIDJ.R: 

OTHOCllT8JILHO oQemra HHTerPMLHOro BH'leTa. Hs CTPYKTYPH peso~LB8H

Tli (7) CJie,IzyeT, 'ITO orrpe,zteJUD'.J!lllIM IJPH OQeHKe HHTerpaJILHOro Bli'IJeTa 

JIBJIReTcJI cJiaraeMoe, BlizteJieHHoe B (8). EcJIR ct.., =i. - cir, + o ( /,,J 

SIBJlJieTCJI pememi:eM (5), TO c YitOBJieTBOPf{eT ypaBHemm 

e -.zc ==- 0. t- C • ~ + C. 

6:,-C Oi-C. 
:L .:. 

0TCl)!(a, B 'IJ8CTHOCTH, CJieizyeT, 'ITO 0., .:f C 
,,.,.i I. 

,v1.i:C 

BliKJI~l{Ka IJOK83HBaeT, 'ITO 

d (Je,!l.lll_rr:, Ii +(f-cC-) +ol,1(1-a:i' 
dt · <r.,li. + (1-,c-1) +o(,, (f-~-')L 

a;~ +(1-~)+cc,_(f-.Je)~ ) / -
o,_A, .. (1-~~+«-i (f-x-,,. -

l=to 
·A 

==2,N·(-~1,.-r;)• v.,+c .G,l+c (f + -E1- + G;, )/J+o(/t,)) 
11,-C U,t-C O.,-CL o;:-cz. (; • 

3.I(ecL ;x:0 = ae (t.) • CnpaBe.~Ba oQeHKa: 

1
-1-N-~+.,_ x!-1 a;.I,,+ (l-~.Jt otz.(f-£o)L I= I (o,_ +c.) (u; r~.-i..,_~~-•)t-

0 0z.ft.+(1-~;t)+ot.,_ (1-1K-:)1. (61,-c)(o;-c> 

''/ 1... J (DL•cJ · / { c , rr. >o , +c (3:.:u -~:-, )}(J. ,.o(lz.J; > :t (oa-c)(o.,-c) • lo., +c/ , o, .,:: 
0 

• 
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0TCJ>zta :a ns npeltli.ztY!lleA oQemm IIOJIYtJSeM: 

/ ReJ (t.)/> a, ed"-_ / f. ~- e -cjk /-1..- e c1}1. '~, ' , 

IL 

II G"//>C, e c "'" 

qTo6H .ItOK838TL aHa~ora~HYJ) OQeHKY cBepxy, H8IJOMID!M, ~TO KOPmI 

[fl( x) = ac2N(ff; Ii, + (1-x- 1)+o(,.1 (-1-x-1/')(o,_lz, +( 1-z-•J +d:z,(1-x.-
1
)2-)

- (o;lz, .,. ( 1-Je.J + ol-t{1-xY) (v;J1., + (1-:x.) +ot:z, (1-cK.)~) 

ycTpoeHli CJie.ItYJ)llliIM o6pa3OM. IlpH ( <J:; , U.1., )c G-.t, eCTI, OI!HH 

B81!18CTB8HHld1 KopeHL £. =. e.:xp{-cl1J1. + 0(1.)) J • C ;, 0 • ITpli 

( ~ , 6";_ ) C 6-3 eCTL .ztBa T8KIDC KOpHJI. OCTaJILHlie KOpHll JielK8T Ha 

e.I!HmI'IJHOtt OKpYJ[HOCTll. OTC~zta CJieizyeT, 'ITO / 9~ (Xo) /;, I~ (i} / . 

]taJiee npoCTaJI BliKJI8l{I<8 IJOK831iBaeT 

A_ ( x.1-N'_ u:,'ii. + (l-x)+a, 11-xJ" 0,/..-1-/-f-x)+ot,.,{-f·,1d.l., )/ = 
d -x. l' 6;/,,+ (,1-,c-1)+d1(,1-,c 1J"- a; Ii.+ (1-;,r')f-q,,t{{-:,c'J11, 

a':1 

= :Ztl· (i + :,_
1 

+ ~) (1. + 0(4)) 

0TC~zta,6es TPY.Ita llOJIY'lSeM RCKOMYID OQeHKy CBepxy. TeopeMa YCTOtt

'IJHBOCTR .ItOR838Ha. Ha IJOCTpoeilllllX B npoQecce .ItOR838TeJILCTB8 oQe

HOK mrrerpMOB JierKO IJOJIY'IJHTI, Kpl!Tepnft ycTOrnBOCTll B C • B 

.ztaHHoM CJIYtJae oQemm // G-11 
// B la, H B C O.JtHll n Te :a.:e. 
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