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H8KOppeKTHO 
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On the Numerical Solution of Nonlinear 
Uncorrect Problems 

Doubly-regularized iteration processes of Newton 
typL are applied for stable solving of nonlinear prob
lems. The use of a '' ¢-averaged''problem instead of a 
''regularized'' one is justified. One introduces the mo
tion about psevdo-solutions of the nonlinear problems 
incorrectly settled in general sense. 
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nna pemeHHR: HeKoppeKTHO IIOCTaB~eHH~X 3~'1 A.H.TBXOHOBUM 

npe~OZ6H B 060CHOBaH M6TO~ perynR:pH3aQHH(/I-4/H ~p.). KaR H3-
• 

B6CTHO, IIOCTpOeHBe perynR:pH3HpynmHX anrOpHTMOB nyTeM MHHHMH3a

IU!H CI'~ZHBaDIIIHX <fJyHKUBOHMOB B H6~HeiHOM CJJY'!ae CBJ13aHO C 

onpe~e~eHRHMH Tpy~ocTR:MH (eM. I 3,B,6/ H ~p.). 

nnn YCTO!'!HBOI'O IIOCTpOeHHR: pemeHHft H6~HeiHNX ~'I E Hac

TOR:wel pa6oTe paCCMaTpBBaeTCR: HOBUA K~CC perynR:pH3HPYDWHX M

ropBTMOB : ~a](,DJ,I perynR:pB30Ba.HHHe IIpon;eCCU HLilTOHOBCKOI'O THIIa 

( F\R. -npoqeccu). Crrocoo nocrpoeHMJI RR. -nponeccoa KOHcrpyKTMBeH 

IIpH HCCne~OBaHHH HenHHeRHb!X 3~aq Ha 3BM. Ha ero OCHOBe B paelOTe 

BBO~HTCJI IIOHJITHe 0 nceB~OpeweHHJIX HeKoppeKTHO ilOCTaBneHHbiX 3~a'l. 

§I. Ycpe.l!HeHHo-peryMpHso:eaaHoe pemeHHe 

He.m!HeAHNX y[!8llHeHd 

IlycTL E', , E~ , E.s - 6aHaxoBH rrpocTpaHCTBa, a J. -
He~HeAHul onepaTop, npeo6pa3YJ)llld BHnyK.nyiO o6~cTL D.# S f1 

:eo MHOJteCTBO R~ S: E%. . IlycTL 3~ onepaTOpHB.R: WHKUBR: 

~) : 'Dp(S R.:J ~ Rep 5; E.s ( onpe~e~eHHB.R: B n, ) H He~eamm 
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E o6meM c.nyqae oneparop ol-:. "D.J _.. ~ . IIpe;nno.naraeM TaRlle cy

mecrEoEaHze E o6JiaCTH '])~ npoHsEo.mmx 1>peme ~~), y>'Od H 

~~). 

IlyCTb TIOCTaEJieHa 3~aqa 0 pemeHHH YpaEHeHHH 

.J. ~ = 'I . i 6- R,: . (I) 

B CJIY'lae 'j E R~ BTa sana~a He o6.na,naer pemeHHeM E o6HRHo

EeHHOM CMHCJie, 

BMeCTO pemeHHR HCXO~OrO YpaEHeHHH (I) 6y~eM paCCMaTpHEaTb 

pemeHHe npeo6pasoEaHHoro ypaEHeHHH 

F:e: ~::~e +Q(.~ = o > (2) 

r~e ~ !)(! =:: 'f(~) (-# ;c -f) • 

C¢DPMYJIHpyeM o6mee ycJioBHe npHMeHeHHa oneparopoE ~ 

OIIPEUFJIE!ME I. IlpH sa.naHHOM MHoa:ecrBe G £D;~ H oneparope 

~) (;,eE~) oneparop o(, HasHEaerCR oneoaropoM oervJIRDHSanHH 

3al@'HI (I) Ha~ MHOJKeCTEOM /.. , eCJIH npOH3EO~M ~perne 3'~~ 
o6Jia,naer ~ JII06oro X~ L orpaHPIT.JeHHHM o6paTHhlM oneparopoM 

[3'~-w.'~>r:t.£ [Rp>DIJ · 

Oneparop tpf;e), ~ E% E o6meM c.ny'lae noHHMaeM RaR ~

Top ycpe~HeHP!R SgAg'lH. Ilpz no~xo~meM EH6ope oneparopa Y'~ 

MOllHO ~06HTbCR paspelliHMOCTH MYJibTHTIJillRaTHEHo-npeo6pa30EaHHOrO 

ypaEHeHPIR 

lf' 0f!! J ..f. JC = 'fC>t:!) i . (3) 

4 

~ 

I" 

B CJJ:j"Jae paspemHMOCTPI sa,naqz (2) JIXl6oe ee perneHPie PI3 o6-. 

JiaCTPI 1Dt 6y~eM TIOHP!MaTb RaR ~ -ycpegHeHHOe perneHPle 35Ae-

~· 
B 'lacTHOM cJJ:j"Jae, Ror~a E 1 = E3 )II ~~ ') ER.. REJIRIOTCR n:JI h-

6eproEHMH npOCTpaHCTEaMH, RJiaCCPI'l8CRPIM TipPIMepOM J' -ycpe~HeH
HOrO perneHP!R CJIYEPIT rayccoEcRoe ~1* -ycpe~eHHoe perneHPie sa.na

'lH (I) • 

PeryJIRpHSaTOp sa,na'lH o(. E ypaEH8HHPI (2) EH6fjpa8TCR OTHO

CHTeJibHO H860JiblliHM DO HOpMe H CJJYEP!T ~ DpOEe~eHHR YCTOfl'lPIEOH 

annpORCHMaUHH 3a.IJ.a'lH (3) E ORpeCTHOCTPI HeROTOporo ee perneHPI.F! 

(HJIH HeROTOpHX ee perneHH~). 

Bu6op EeJIH'lHHH 1/t:lt:Jt!//E.s E oRpecrHocrPI perneHHR (PIJIH perne

H>lH) ypaEH8H~ (3) He06XO~MO COrJiaCOEaTb RaR C PICKa~eHMRMH 

EXO.ItHHX naHHHX sana'lH (I), 8CJIH HM810TCR TaKHe, TaR H C OWPI6Ka

MPI OKpyrJieH~ TipHMeHR8MHX EH'lHCJIHT8JibHUX CpC~CTE (eM. / 3,ID-12/ 

H ~p.). IlH6op oneparopa o<.. 'lame Ecero ocHoEaH Ha ~onommreJib

HoH PlH~OpMBUHH 06 HCROMOM pemeHHPl. 

2. 

HPle (3) 

Ilycn oneparop ycpe~eHHH !P Bhl6paH raK, 'lTD ypa.EHe

o6Jia,naer perneHHeM ~ ( HJIH nallte MHOllteCTEOM perneHllH 

f .XJ-

HHX 

), HaXD~IUHMCR EHYTPH 38JlaHHoro mapa ~o;,.f)£D.J!.,/>O. 
~ perneHHR ypaEHeHHH (2) MOllHO npHMeHPITb MeTO~ HenpepHE

Ft -TpaeRrop~ Tllna HbiOTOHa-KaHropoBPI'la 113 •14/. ITOJIY'laeM 

sa,na'ly Komi'! 
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( 4) f ~;=-[F~>+'t.()e>]-1 F:Je:: p~, 
X:Cto>: ~o ( to~t(. 04), 't.Qt!) E ;JI(F') ..,*/ (5) 

0ry aa.na'ly noHHMaeM KaK HerrpepHPHhlll,.nBalK,Ill1 pery.JIIIp!13DPaHHblil 

npouecc ( R R. -rrpoueccu), raK KaK ,n.JIII peweHllJI pery MpHaoBaHHoll 

aa.ua'lH (2) rrpHMeHRercJI HenpepUPHhlll pery.JIIIpH30EaHHhlil npouecc. 

§2. OdocHOBaHHe rrepexo.ua or aaAg'lH (2) K_aang'le (3) 

I. D CHJie CJie.nyromee OCHOPHOe yTP8pE.JleHHe. 

TEOPEMA I. ITycn: I) rrpouecc (4)-(5) od.na.naer peweHHeM 

:;ed.) , He EHXOMIUHM H3 mapa S(:e.>f) ,IVIli Ecex t E-[to,oo); 2) orre

parop ct J'IPJIIIeTCJ'I E.UOJib rpaeRropHH :JCCfJ ~r:.t0 oneparopoM pery

JIRpHaaUHH 3a,Ua'lH (1),¥1 ,UJ1R Hero E!:IIIOJIH8HO COOTHOill8HHe 

e.;'Jrl ua~.. ze:t1u = c; 
-f-+a.-

3) E.UOJib TpaeKTOpHVI ::JedJ,t ~'to 

. 
) 

peryJIRpHsaropH ri. 
Y~OEJI8TPOpRIDT COOTHOill8HRffM . .f 
II Ca'(Jt:~tJ) +ot'(t~ett,)t'*ct.J)] 11 ''f' (co, 

t 
~c·t> = t- to - ft pc~)(JS -;> co, 

• t~ 0-' 

p 00 ~cr~ 
J -to e- ./ ~ ~ (J ( 00 .) 

rne '/fJC6 =R'r(:>ec'4J[31~c'b.Hot'~r6.H-~c6)]-11/ 

(6) 

H 't~) 

(7) 

(8) 

(9) 

x!JP(F'J odoaHa'laer MHD~ecrEo peryJIRpHsaropoB npogecca 

/14, CTp.II3/, r.e. MHOJKeCTPO oneparopHblX iJ)yHKIJ;IDi'ritJf{Sf'%•J.f))R!f>] 

Ta!mX, 'lTD .D;JIR JIIDOoro ~· ~:le.1f): a) CY!Il8CTBYJOT orpaHH'l8HHLl8 TID 

HOpMe oneparopbllF'(:J«J+*1-; 6) peryJIRpHaaroph! 'tfM:} .n;HrJ)pepem:~
pyeMu DO 1Jpeme, 11 rrpDH3BO,llHble 't~} orpaHll'l8H!:I B OKpeCTHOCTH ~ • 
B cny'lailx, KOr,l(a F'= F'*, F'?; 0, B Ka'leCTBe perynapH3aropoB npo
L(ecca MOlii:HO llCTIO!Ib30BaTb Oneparopb1 1 ,!(!Iii KOTO~X t..:'l:, .... H "Z. > Z) • 
MHOJKeCTBO TaKllX oneparopOB 0603Ha'laeM '1epe3 srl (f') • 
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... 

4) ,IVIli pa.zreyca mapa J'{;t:.~) B.ElDOJJHeHO HepaBeHCTBOJ'':{f0~M'f~ 
Tor.na: I) CY!IleCTByeT npe.neJI x-00 =et ... ~ct,. e- Sbe.,j.] , RBJIII-

~~w -
DIIHACR pemeHHeM ypaBHeHrur (3}(:11! .. 61~}) ; 2) ,IVIli Bcex t-:>t 

r.ne .f >'to - TaKM .I{OCTaTO'IHO OOJI:DIDM IIOCTORHHM, 'lTO tj,t/-)) 0 

npH ~ ~t , H8BJISKa ypaBH8HM (2) ydHBaeT no 3aKOHY 

II F~rl:,!t ~ 1/F:t!.tte-'t't' . (IO} 

llpH .llOKa3aT8Jll>CTBe TeopeMR I HCUOJ1:b3Y8M CJie.ny~ee ECTIOMD

raTeJI:DHOe YTBepE.neHHe. 

Jil'MMA. IJycu BHIIOJJHeHo YCJIOBHe I) TeopeMR I. Tor.u.a ,IVIli 

pemeHHJI sa.na'lH o HeEJiaKe ypaBHeHrur (2), paccMaTpHEaeMon Han 

Tpa8KTOpHea :Jecb > h to 
~ F:1eciJ =- F1(:1ec-i~) P.:Jecf> , (II) 

f F :~eel-., = F~. , (12) 

cnpaEe~HBa oueHKa (IO). 

~OKA3ATEHbCTBO. OrpaHH'IeHHOe pemeHHe sa.na'lM KornH (11)-(I2) 

cymeCTEyeT llpH ECeX t~f"o H B CHJIY TeopeMH 4.2 /15, CTp.122/.UJIR 

Hero BHTIOJIHR8TCJ'I H8paE8HCTEO t 
-(t-t .. ) !. -<t-~) 

II F .:~eel> II "-II F JC•fl e f 'he ~ctJI/F:~«r;,lt:/s. (13) 

llpl~ TIOMOlUH JI8MMR 2.2 / 15• CTp,I 55/ H3 HepaBeHCTBa (13) 

MOKBO nony'IHTh HepaB8HCTBO (10), 

,UOKA3ATFJThCTBO reopeM!:I I. Yls ,noKasaHH0£1 JieMMR H HepaBeHCTB 

(7) H (9) Cne.l(yDT H6paBeHCTBa 
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t t -tt,CS') 
11 3Cc6 -~ .. 11 ~ {! :~e 1csJIItir "rfl=n.q ft. e Jr~ 

(I4) 

~ 2"- QuF~.,, '!". 

KoHe'IHOCTI:. .IVIRllli TpaeRTOpHH ~cb-x:. npn t-+co o6ecne'IH

Eaer cymecTEOEaHHe npene~a ~co . HepaEeHCTEa (14) noRa3HEaDT 

TaRllte, 'ITO CTipaEe,n.nHEO EKJIMeHHe ~c.~ ~J?e•~•l• 

113 COOTHOtueHRR: (8) C~e.zlYeT CYIIIeCTEOEaHHe 'IHC~ l .:>to , 

,nM KOTOporo HepaEeHCTEO fl,t:i-J>o CTipaEeMIU!O npH ECeX l">to , 
YTEepl!t,l!eHHe, 'ITO HMeeT MeCTO ERJIIll:leHHe :)f!o.f:f ~} 

1 
C~e.nyeT H3 

OUeHKH (10), COOTHOWeHHH (8) Jll npe~TIOJJOXeHHB (6), 

2, C~enynmee YTBepl!t,l!CHHe HB~eTCH,E HeROTOpOM CMHC~e,6o~ee 

npocTHM n~ npi1MeHeHI1ll no CpaBHeHHD c reopeMon I. 

TEOPHM 2. Ilycu EHTIOJIHeHH yc~OEIDI I) H 2) reopeMH I, a 

TaKJite yc~OERR:: J) E.ztO~:O TpaeKTopHH ~Cf) ~ t~to peryJJlllJR3aTOpl:l 

o(. H It@!), KpOMe COOTHOtueHHH (?), Y.ztOEJieTEOpmDT HepaBeHCT£Y 

_J J>A. t 
Jtlo:;:r;) ~ _,_ > (I5) 

~"'"W 

r.ue JJ>'I..,r , .r->,~ , J)~f. - HeKOTOpl:le UeJIHe IIOCTOilHHHe; 

4) .nM pa.zt11Yca mapa S~•.~J'JBHTIO~eHO HepaEeHCTEO ..f )J'0 = 

HF:If!'t.U~tow) ~.v<). 
Tor.na cnpane~JJHBI:l YTBep~eHHH I) H 2) TeopeMI:l I, r.ne oueH

Ra (IQ) y6HEaHHH HOPMJ:l HeER3KH YpaBHeHHH (2), aaMeHeHa OUeHKO~ 

F ~ F ( ...... to+P)~ II :lt!tr> II f= II A II ""'t-.,. p ~ ( t >to ) J (I6) 

8 

... 

.. 

... 

a rrume 11Meer Mecro yTBepx,IleH11e: J) ).(Jill cKopocrH npm~ecca ( 4) -

( 5) B Cl!Jie Ol.leHKa 

/1-:r. (t) -'r -//.!::_/) /)it.~- j) J j,- ( (t.. ~t ) 
~ To ~t+J)/ o . 

JlOKA0ATEJ!bCTJ30, H3 HepaneHcrna (I5~cJJe).(yer HepaneHcrno 

t.,;,t -],c /tJ ./J = // tl't+V};:t ~ q (t 1 1t >t) 
o 'to./'f +- J) {,IJ ()It +JI , '/ {I tJ • 

• r~7) 
AJJll 11HrerpaJJa n coorHotueHI111 (Y) 11MCeM ,l 

!,DOe- 'I(J) c/j ~ /Ito +J} 
eo I)-..,# 

li3 ::JTOrO HepaBeHCTBa 11 113 HepaBel!CTBa (17) CJJe,JJ:yeT Bh!TIOJI!li1MOCTh 

COOTI!OilleHI1i1 (e) 11 (9) B npe,JJ:TIOJJOE:eHllllX TeopeM!l r(Q.~frJf'IJ)/f-rl). 
Tlll\MM 06pa30id 1 YTBepJK,IlCHI1e ,JJ:OKa3yCMOii TeopeMh! 0 TOM

1 
'ITO llMeKJT 

Mecro yrnepllt,l(eH11H I) 11 2) reopeML! I (r,JJ:e OL(eJIKa (IU) 3ilJ~eJieHa 

Ol.leHKOii (Ifi)) 1 TipllMO CJJC,l(yeT 113 TeopeMLI I, 

YTBCpl!(,JJ:CHI1e J) BblTCKaer 113 HCpaBCHCTB (Ifi) ll (17), ]'MCCM: 

flxd)-:X00//6J~ //X1(J)//a'J ~(// F~o ttJ;e-f-f'j;J~ 

:!(II F x. II {;ttt:·ll}f:lt~,J=~ ft = l.(j:f;j;J, -yt >t.J. 

3. Tiycnff=£~ Hf1 ,E.,z - ri1JJhCiepronu npocrpill!CTBa, 

]J 3TOM CJJy'lae ,nJJH peWCHllll rrpeo6pa30BaJ1HOrO ypaBHCH11ll (3) C one

paTOpOM ycpe,I(HCHHll !.p(1c):J~:; MO)!(HO BOCTIOJJh30BaThCll HenpepUBHH

lll! R -rpaeKTOpi1HMH Tima raycca-llhllTOHa/14• CTp. liS/, TioJJy'laeM 

cJJe).(yKJ!llYKl 38,1\a'ly 1\olllll: 
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8. 

fhs. -:.-[I 'toe> f.be>+«- 1fe>+'t(atJJi[l'&,(f:Jt:-4:i~J 
f 
~~ ~ > 

~tu-lol = % 0 ( +.~t L1>0 ) ~ ~~) ~ & (1'"1 1
) , 

(I8) 

i . .JIH OdOCHOBaHI-!H fl6p6X0,11a OT 3a)1a<m (,l) K 3i1J(alle (J) C 

\?~\ ... /~!) mwm uecro yrnepJK,116HHH,aJiilJIOfllllHLie reopewl!t l 11 2. 

llpH .IJ:OKa3aTe~DCTB8 3TMX YTB8pM,n:8HHM HCilO~b3Y8TCff TeopeMa 4.s/I 4/ 
EM8CTO TeopeMhJ 4.2 /14/ 

§3. ,ILEa xapaRrepHhiX npHMepa npHMeHemta reopeM I H 2 

TIPMMEP I • Jlmi pernemrn: ypaEHeHIDI 

Cr:>S ~ T i = o , r ~ ~ ~ :. s-- ~ (I9) 

EOCilOJih3Y8MCR reopeMOM I. 

B sroM c~'lae E03MOEHO npMMeHeHHe R -npouecca THna 

(4)-(5) Henocpe.ncrEeHHO R HCXO.IJ:HOM sa,natJe (19), r.e. 6es nepe

xo.na H sa,rr.a'laM rHna (2) HJIH (3) ( ~e) :::1 , oG c 0 ) • 

llyCTb E npouecce (4)-(5) E R8'l8CTE8 peryJIRpH38TOpa HCTIOJ!b-

3Y8TCR 't(:;Jif!): 1-S i'IHIC! , a .IJ:JIH Ha'lana "Ep8M8HH" TIOJ!Ollt8HO to:~ 

l1MeeM: :x:cl~> = ~e e•s -i--t~ (1: •1), ~oa .... r, ,r-=~, 
~+t--

-t+tt. 110 t,u•J ... ~ 
• ''" = e.. ......-- ~ o(l , 1 e- rit = 4. "'"' '• =- ~ • V .., +-+oo 1. t. V' "J 

OueHRa (IO) 0 H8ER3K8 3a.IJ:a'lli npeBpama8TCff B paB8HCTEO 

II Cos .Je + ~ IJ : ~ ( t > ~ ) • 
~+-t&. 

JTOT TipMMep TIORa3biBa8T, 'ITO Ha OCHOB8 ll -TipOU8CCOE 

HbffiTOHOECRDrO THil8 E TipHHQHil8 MOEHO pemaTh Bhlp0~,118HHhl8 H8RH-

10 
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.. 
' 

~ 

HenHHe sa,natm 6es npoBe.neHIDI pery JIHpHsa:rnnl sa,na'!H ( c( = 0 ) • Hs 

C~S.nyiDruero ITpHMepa, O,n:HaKO, CTaH8T BH,n:HO, 'ITO 3Ta B03MO~HOCTb 

yTpa'lHBaeTCR B C~'lae perneHIDI BhlpOM,n:8HHhiX ~HeHHhiX sa,na'l. 

I1PMMEP 2. ITycTD E1 ;f3 H r;'1,E.a. - rH~o6epTOBhl npocTpaH

CTEa. ITycTh A I E::a. ~ ~- ~HetiHhJH orpaHH'leHHhiH oneparop, cneRTP 

ROTOporo nepeceRaeTCR C MHHMO~ OCb~. 

BM8CTO perneHIDI HCXO,n:Horo ypaBH8HIDI 

~~=:f (~~Et,JE-RA) (20) 

paccMaTpHBaeM pemeHHe npeo6pasoEaHHoro ypaBHeHIDI THna (3) 

8 ;c =~ ) rg~ a= A-*A- ) ?:: r::~*j. (2I) 

PemeHHe ypaEHeHIDI (2I) npHEO.IJ:HT R HaXolK,ll,eHHIO A-* -ycpe.n

HeHHoro perneHHR HCXO,n:HOro ypaEHeHIDI (2I). 

OnepaTOp B REJIH8TCR orpaHH'l8HHhiM, CaMOCOilpH~8HHhiM H 

HeoTpHuaTe~hHO onpe.ne~eHHHM ( B ';1:.0 ) • B RatJeCTBe MMHHMaJibHoro 

co6cTE8HHoro sHa'leHHR onepaTop B nMeeT 3Ha'leHHe 0. 

OtJeEH.n:Ho, TeopeMH I H 2 Herrocpe,11CTB8HHO He npHMeHHMhl K 

ilcx0,11HOMy ypaBH8HH10 (2U).lJ ro JKe BpeMH cymecTBOBaH¥te rJiodaJJbHOil 

RpHEOH :>f!c hJ t ~t. o6ecne'leHo .TI.IlH JII06oro peryJIHpnsaTopa npouecca 
~ 

CO CEOHCTEaMH 'C :'e* , 't> 0 , ( T. e. "t. ~J1l (A..JILA) ) • C ,n:pyroit 

CTOpOHhl, O,n:HaRO, TIPJ/1 ECeX tat"o EhJilO.IJ:H8HO paEeHCTEO fCf:>:J.., 

'ITO He ,n:onycRaeT EhlTIO.IJ:H8HIDI COOTHOID8HIDI (8) T80peMhJ I. 

ITocTpoeHHe A-*, ycpe.n:HeHHoro perneHIDI ypaEHSHIDI (20), E03-

MOEHO Ha OCHOE8 IlpOE8.IJ:8HHR peryJIHpH3aQHH 3a,n:a'lH H TipHMeHeHRR 

ifl-npouecca THTia (4)-(5). Jle~CTEHT8JibHO, Bl.!8CTO pe-

rueHHR sa,na'!H (2I) paCCMOTpHM 

EaJI8HTHOft 3a,n:a'lH 

perneHHe 88 aCHMTITOTH'leCRH 3REJ/I-
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8'C +~ ~ = ~ { t.~-f.~w) > (22) 

r.ne o(.:;, i,. - HeKOTOpali UeJiaR TIOCTO.fiHHM. 

llpBMeHRR K (22) npouecc (4)-(5), n~aeM .D;Bq¢epeHUBanoHYD 

sa,naqy 

r:1Ac =- [8 +<: +E')I 1 r"f(P>+ 'ti1):JC- ~] 
,(o~- '" ~ 

[ ""'., ~ ... ~ ~"• ( • .. t" .. ) 

(23) 

(24) 

B yprumemiH (23) £~ 'f .IIBJIIIeTCR: [(eJIOit TIOCTO.IIHHO£\, CB.II3aHHOit 

C TIOCTO.IIHHOit o(. HepalleHCTBOM o(.:> l£ . 

YCROBHfl I) H 2) TeopeMH 2 ~ ITpO[(eCca (23)-(24) BWTIOJIHeHH. 

YcJIOBHe 3/) TOXe BNTIOJIHeHO CO 3HaKOM paBeHCTBa B COOTHOmeHHH 

(I5) (s.neco HMeeM ~=€ H JJ~ ). TaKHM o6pasoM, npH pemeHHH 

YpaBHeHHJI (2I) B CHJie YTBep~eHHJI TeopeMH 2 c: 

J'o =11[8+Eit]-I.III(Btvi.Ij):>e.-'!/I(E-Ie<J/~-e J. 

3AMEtfAHME I. B pa6oTe /I4/ .noKaswBaeTCJI ( TeopeMa 5. I , 

CTp.I44), 'lTD npH 6oJiee 06mHX npe.D;TIOJIOEeHHJIX 0 napaMeTpax H 

nponecc (23)-(24) CXO.D;BTC.II K HOpMaJibHOMY pemeHHD 38~'lH (2I), 

He38BHCHMO OT Ha'lanbHOI'O npH6JIHEeHH.II ~ • 

3AMEtiAHJ1E 2. B JIHTepaTYpe TID EN'IHCJIHTeJll>HOit MaTeMaTHRe 
'laCTO YKaswEaeTCJI (eM., HanpHMep, pa6oTN /I6,cTp.I24;I7,cTp.7I/), 

'lTD npH nepexo.ne K 3~'le THna (22) (cneRTp onepaTopa If npe.n

noJiaraeTCJI HenepecaKannHM MHHMYD OCb) 'lHCJIO o6yCJIOBJieHHOCTH 
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onepaTopa 8 (ecs,)/IS, CTp.I04/ CYIIleCTBeHHo yBeJIH'lHEaeTCJI no 

cpaEHeHHD c 'lHCJIOM o6ycJioBJieHHocTH onepaTopa ~ • O.JJ;HaRo 

yKa3aHHwU He~ocraroK nerKo ycrpaHnercn nyrew perynnpH38UHH 3~a

qH. ilpOIIIJIJII)CTpHpyeM aTO Ha npHMepe. ilyCTL J4- :A lt' , ~ > 0 

MIIIHHMaJioHoe H MaKCHMaJioHoe co6crBeHHNe sHa'leHHJI onepaTopa A
o6osHa'lHM COOTEeTCTEeHHO qepe3 ~ H OW~ . BMeCTO pemeHHJI 

3~'lH (20) paCCMaTpiiiEaeM pemeHHe CTa[(HOH8pHO-peryJIHpH30EaHHOit 

sa~'lH 

(8 -toli1 ):JC =a ,ot = c.o+t~t > o. 

0'leBHJlHO, 'lTD ~ BCeX peryJ11IpH38TOpOB o(. 1 .l{J1II KOTOpNX 

EwnoJIHJieTCJI HepaBeHcTEo o( >Yo,., 6;, ~ B cHJie HepaEeHcrEo 

(a,., +-t~-)2 a'"'~ 
" <: ~ ' ( 0,., + c() 2 0"'""' 

npe,nCTaEJIIIDIIee He 'lTD IIIHOe KaK HepaBeHCTEO C (. 8}( C(,4.J E TepMH

HSX cneKTpaJibHOit HOpMH onepaTOpOB. 

§4. Ycroit'lHEoe nocTpoeHHe nceE.nopemeHKA YpaBHeHHJI (I) 

I. YCJIOBHe I) TeopeMw I MOEHO saMeHHTb rpe6oBaHHJIMH o rJio-

6aJIDHoit HHTerpHpyeMOCTH ~'lH (4)-(5) (eM., HaTipHMep,/I9/). 

0TMeTHM O.nHH Ba npocreitmHx no.nxo.noB, npHMeHJieMHit npu 

nocrpoeHHH rJI06aJIDHoro pemeHHJI sa,na'lH KomH (4)-(5). 

Ilycn B mape ~) .lU1II onepaTopa Poe: (npapM qacro 

YpaBHaHHJI (4)) BNTIOJIHeH!i YC.DOBIII.II 
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, PIJ(! u ~ o.. + e 11 ~ "., 
(25) 

II P :1<! ~ - P ~a.. II ~ a II ill!.,_ - ~o. II 

(~ ... .:~es .. ~._E S(:>t!·~f) ) 
(26) 

e HeROTOphlMJil noeTORHHHMJil 0t , ~ , C ;> 0 

'PyHRU:VUI F(;)c) H 'C.(~) npo~oJIJKaeM Ha paMYeax mapa S~•Jf J, 
TaR ~TOOhl eOOTHOilleHM (25) H (26) OeTaEaJmeb cnpaBe.n,JIJi!BhlMH EO 

:eeeM npoeTpaHCTEe 'E f C TeMH JKe TIOeTORHHhlMJii a: , ~ H (! • 

Tor~a (eM., HanpHMep, /I 5, eTP· 3921) 3~qa Komn (4)-(5) o6Jia~
er e)UlHCTEeHHh!M rJioda.JibHHM pemeHHeM :~eel> J t ~'to .llJili JIXJ6oro Ha

~a.JibHoro npnd.JIHJKeHHR :x!o 6'- E 1 • 

rro~6Hpa.FI no~o~M o6pasoM peryJIRpH3aTop npoueeca 't@c:J , 

MOlKHO ~OOJi!TbCR noeTpOeHM Rpl-IEOH ~{(;; .:JC:o,'C)>tf:[t"o~ftJ(r~e 

t 't - ~OeTaTO'lHO OOJiblilOe 'lJileJIO), He Eh!XO,nllill8H Jil3 Hanepe~ 3a

~aHHoro mapa S(~o>f) • 

ITyen noeTpoeHa HeROTOpaFI .nyra ~cl; ~.,tJ E ~.,f)~ tf:{t,.
1
ttJ. 

PeryJIRpHsarop 't 11 'lHCJIO ttt C'li1TaiOTeR yJKe 3aqli1RC11po:eaHHHM11. 

PaecMoTpi1M pemeHM ~11~epeHUHaJibHoro ypa:eHeHHR (4) c pa3Hhl-

MJii Ha'la.JibHHMI1 yeJIOEJi!RMH 

.:11: ci:-.J : ~.. E S(:x!.,.f J J (5 ) 

r~e ,j" ~( D.,f)- ~oeTaTO'lHD MaJioe 'lJileJio. 

Tenepb, 113 Henpeph!EHOH 3aEI1eHMoeTI1 oneparopa f .:11! OT 

:Je ~ S(x:.Jf) H e~HCTEeHHOCTJil pemeHM 3~'1H KomH (4)-(5) 

~~>i".,~t) e-S~.,f)(~.ttJp JIKJ6oro ~,. f J~~j), eJie.nyeT He-

npeph!EHDeTb TID ~ / 20 • eTp. 28/ OTOdpaJKeHHR 

:leo ~ ~ c~; :C. ,~t:) (27) 
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ITyeTb EXOnHHe ~HHUe 3a~~H 3a~aHH e HeRaXeHHRMH, T.e. 

npe~noAaraeM, ~TO EMeeTO BeRTOpa :f E 3a~~e (I) npHMeHReTeR 

EeRTOp r =~T-il~ (: R.., . TaRJi!M o6pa30M ,npHXO,!UlM K paeeMOTpe

HJillD 3a~~Jil (2) e HOEhlM eEOdOnHHM ECRTupOM ~Jj+':f~tJ;J • bL!JIO dhl 

eeTeeTBeHHh!M JiiCTOJIKOBaTb BeKTOp (3~ :-{~Jf-t(Jt".)rl. ~)~:/ 
KaR KOJiedaHJi!e Ha~aJibHoro ye.JIOEM (5) 3a~a~Jil Komu (4)-(5). 

ITyeTb Ha'la.JibHhle JileKallteHHR A![ HaCTOJibKO Ma.Jihl no HOpMe, 

'lTD EeRTOp :i. :.~0 ~~. Eeer~ OeTaeTCR: E mape J' (:e.Jj) . 
B om!CaHHhlX ye.JIOEHRX 1'13 Henpeph!EHOeTI1 no ~ oro6paJKeHHR 

(27) eJie.nyeT HeTipepREHM 3aEJI!el'IMOeTb EeRTOpa ~Ct-e~~•J't.) OT 

ROJiedaHHR EXOnHHX ~aHHHX 3~'lH (I). 

OITPE,ll,EJI.EHHE 2. BeRTOp :11: c-tt. ;~~ t) 
~opemeHneM 3ana'lH (I). 

Ha3h!EaeTeR t t -neeE-

2. ITycTb JileXO~M sa~'la (I) noeTaBJieHa KOppeKTHO no 

TI1XOHOBy 
19 •8/. Ee.JIH E03MOEHO pemeHJile 3a~'ll1 KomH (4)-(5) npH 

t't...,.oo , TO nocTpoeHHe RpHEoa .:Jec-1-;~ • .)t)~S(!e.JJ (~~t~-t't:) 
MOXHO paeeMaTpHEaTb RaR peryJIRpl'l311pyJOmHa a.JirOpHTM / 4, erp.4B/. 

BaJKHoia oeodeHHoenJD RR. -npo1..1eecoB THna (4)-(5) (H.JIH r11na 

(18)-(5)) REJIReTCR: E03MOJKHOeTb HX npHMeHeHHR RaR ~JIR yeTaHOEJie

HJiiR ~Ta cymecTEOEaHHR pemeH~H ypa:eHeHHR (2) (eM. reopeMh!, I H 2), 

TaR l'l .llJili yeTOa'lHEoro nDCTpOeHM npHOJIHJKeHJila STHX pemeHJIIR. 

3. llpH qHc~eHHOM HCCJie~OEaHHJii Ha 8BM HOEHX H H8113~eHHh!X 

HeJIJI!HeaHux a~aq ~aero EcTpeqaeTCR cHryauRH, Ror~a npe~apHTeJib

HO eymeCTEOEaHHe pemeHRR 3~a'lH He rapaHTHpOEaHO (eM., HanpH

Mep, padOTH /
22- 24/ Jii ~p.). 06HGHO E T8RRX c~qaRx, BMeCTe C 
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nonHTRaMH ~HC~eHHoro pemeHRH 3~a~H, EBO~TCff HCDpaE~eHRH E 

caMY MaTeMaTHqecK,YD MOne~o, Ha OCHOEe RDTOpOA TIOCTaE~eHa sanaqa, 

C npyroH CTOpOHH, HCC~enoEaTe~b-EHqHC~Te~b ~aCTO He HMeeT nocTa

TO~HO TO~Horo npe).ICTaBJieHHJl 0 E03MOlltHOM"MHOlleCTE8 ROppeRTHCCTH 

3a,lla~H" / 4, CTP• 54/, E!1{e H806XO,II,liMO OTMeTHT:b, qTO Tpe60EaHHe 

e~HHCTEeHHOCTH perneHHa He REnffeTCH ecTeCTEeHHHM ~ He~He~HHX 

3a,lla'l. 

B yRa3aHHOH CHTYBUHH H3 EH'lHC~Te~bHOH npaRTHRH Ha 3HA 

npaE~Oll0~06HHM REJIReTCff paCCMOTpeHHe noBe~eHHa HeROTOpHX Tpa

eKTOpH~ (KOTOpHe JlBJIJlDTCJl CaMH llO Cede YeTO,!IaMH pemeHHJl 3aga'lH) 

E Ol<peCTHOCTHX TO'leR <fla30EOro npOCTpaHCTBa, r~e Ha6JIX>.naeTCff 

yMeHorneHHe HopMH HeBH3KH 3~'lH, Ec~H sa.natJa (2) o6~~aer peme

HHRMH, TO 3TH Tpa8RTOpHH BQ~3H pemeHH~ npoRBnffDT xapaRT8pHHe 

CEOHCTEa, TaR, HanpHMep, ~ TpaeRTOpHA HbDTOHOBCROro THna xa

paKT8pHO cryrueHHe ORO~O perneHHa 3~a'JH, a TaREe yBe~qeHHe CRO

pOCTH CXO,II,liMOCTH B6~3H pemeHHa, lloc~e~ee CBOHCTBO HCR~HT8~b

HO FalKHO ~ EH'lHC~Te~oHOA IJ;JaRTHRH Ha 3BM , OHO El:lrO~HO Bl:lne

naeT TpaeRTOpHH HbDTOHOECROrO THlla Cpe,II,ll OCTa~bHHX R~aCCOE E03-

MOlltHHX TpaeKTOpHA (r~eHTHHe TpaeKTOpHH, TpaeKTOpHH crrycRa H 

T.~. ). 

4. llycTb 3a.naqa (I) He HMeeT pemeHHa E 06HRHOEeHHOM CMI:lC~e 

c~oEa. Tor~a ~Delee t t -nceE~opemeHHe .;;e tft ; :Jf!., ~), nocTpo

eHHoe Ha ocHoEe R~ -npouecca (4)-(5) (H~ npouecca (I8)-(5)), 

6y~eM TIOHHMaTo KaK llC8BAOP8ill8HH8 B006me H8KOppeKTHO llOCTaBJI8HHOW 

3alla'JH (I) - HeRoppeKTHO nOCTaE~eHHoA no ~py /?, 8/ H HeKop

peKTHO llOCTaB~eHHOA no THXOHOEY / 8 , 9/. 
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§5, nncRpeTHNe npoueCCH HbiDTOHOECROrO THTia ~ 

pemeHRH peryJIRpH30EaHHI:lX ypaEHeHRH 

I. B Hac:rORmeM naparpa<f>e npe~no~araeM E1 , Et. , E1 RoHe'l

HOMepHHMH apH~eTH'leCKHMH TipOCTpaHCTEaMH, HMCDmHMH RaHOHH'leCRHe 

6a3HC!1, 

CJlaqaJia OTY8TliY, 'JTO rryTeM 'lHC~eHHoro HHTerpHpOBaHKff 3~a'l 

THna (4)-(5} B03MOlltHO llOCTp08HH8 BU'lHCJIHTe~bHUX TipOU8CCOB, CXO

~XCR K ycpe~eHHO-perynapH30EaHHNM pemeHHRM ypaBH8HHR (I), 

llpH 3TOM, ec~ HCnO~b3Y8TCR anropHTM (nporpaMMa) HHTerpHpO

BaHHR C aBTOMaTH'l8CKHM BH60p0M mara H perynapH3aTOpl:l DpOU8CCa 

y6HBaDT no HOpMe K HYJID EM8CT8 C y6uBaHHeM R Hy~D HOpMW H8BR3KH 

3a,lla'lH (2) 1 TO MOlKHO ~06HTbCR yEe~qeHM mara HHTerpHpOBaHHa 

E6~3H pemeHHH ~o aHatJeHHH I. 
llpH pemeHHH npeo6paaoBaHHoro ypaBHeHHH (2) Ha 3BM 6o~bmoe 

3Ha'l8HH8 ~ BH'lHC~Te~HOA npaRTHKH HM8DT ,II,liCKp8THH8 fl -
npOU8CCH HbDTOHOBCROrO THTia, Cpe~ HHX OCHOBH08 M8CTO 3aHHMaeT 

Fl -npouecc THna Horo:roHa-KaHropoBK'la /I4,25/: 

:Jt: .11 :x: K+C. ; :le!f< - CF'Qe .. ,~ 'C.{ot!~e>r' F nl(, 

Je~c E- t>r- ~ 't(~> e 3/(F' J (H-= o~-1.,,., ) • 
(28) 

EC~H BHTIO~H8HH H8ROTOpl:le THTIH'lHN8 ~ HbDTOHOBCKHX MeTO~OB 

~OCTaToqHHe YC~OBHH (CM, / 25/), a TaKEe yc~OBHe,H~OEeHHOe Ha 

perynapHaa:ropu npouecca 

Jl't{~•)/1 ~ {fiFt~JIIt -1-PIF:le~c/J 1 - IF'f;elt!JII}, (29) 
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r.ne N> o - HeKoropaR nocTMHHaJI, TO npon;ecc (28) o6.na,naer 

KBa,npaTH'18CKOH CKOpOCToD rrpH6XH~eHHR R pemeHHD (/25/, TeopeMa 4). 

IlyCTb f 1 : 'E5 H nyCTD B 'I)-& CYIJleCTByeT orpaHH'18HHaJI BT0-
/1 

paR npoH3EO.nHaJI <I>peme .J t::C, • 

B npaKTH'lecxoH pa6ore Ha 3BM qacro Hcnonosyerca c~e.nynmee 

ypaEHeHHe THTia (2) 

I f!r> (f. X! -j) -4-o<.JI: = o . (30) 

PemeHHe ypaEHeHHR (30) MOEHO OCYIJl8CTBHTo rrpH llOMOmH npon;ec

ca (28). B aToM c~ae HMeeM 

f1(::~e > = I 'l~ J f.~> + .f.~ (1!~ -i )+al. 1~r) (3!) 
...... 

H "C (:JC) f !J?. ( .f 171 1 > 

3AMEliAHI1E J. IIycu Ef H Ea.. - eEK~OBR npocrpaHcrEa. 

BeRTOp ll~J(~~-~)RBRReTCR rpa,nHeHTOM nOKanbHO ERnyK~oro ~K
U,HOHMatH/3(!-ifE._ . IlycTb s(ie.>jJ.Jf>o - OKpecTHOCTo HeRo

TOpOH TO'lKH De• EHnyR~OCTH 3TOro ~~HOHaJia. BTOpaR llpoH3EO,n

HaJI yRa3aHHoro ~Kll,HOHMa ~ ~~~~ +-I~H~~~-i> RBMeTCH 

E (~~~) CaMOCOllpRl!eHJlliM H HeOTpHu,aTe~bHO Orrpe,ne~eHJlliM orre

paTOpOM. B 3TOM C~ae E 0Kp8CTHOCTH ~~~JiJ E Ra'leCTEe pery

RRpH3aTOpOE 3ana'1H ecreCTB8HHO HCTIQno30BaTb CaMOCOTIPff~8HJllie llO

~OMHT8~bHO onpe,ne~eHJllie onepaTOpH. B 'laCTHOCTH, D03MOEHO HCTIO~o-

30BaHH8 oneparopoE EH,na 

o{ :.}-f. 71 ~ .)< =~If) 0 • (32) 

18 

~ -npogecc~ THna faycca-Ho~TOHa(/26-31 •14/ H .np.) 

.ll.Jm pemeHHR ypaEHeHHR (30) ua 3I3M qame Ecero npHMeHaiOT nre

paunoHHHTI npouecc 
-1 

:Co, .x!KH = :x!Jc. -[.ffle.ut~)/-.l'€GJ+tfe'k; {1 1~~1-~1 ~ ~ ) ~ 
r7'l fj IT I 33 

:JC?~e f: l>.J. ~ ~) ~ <:1-(.\.l .f ) (K =: ~~l"' ) , 

IlpH o(. = o R - npou,ecc (33) pu.uee H3y'laJICH E pa6orax 

/25-29/ .11 .np. O,nHaKo E orHx padorax npor~ecc (33) He npHq.l'fcMercH 

K npOU,eCCaM Hh!OTOHOECKOrO THTia DO rrpHqHHe OTCYTCTPHH T80peTH1:JeC-

Y.l1X pe3yilhTU.TOB flO COrilil.COBa.HillO llOBe,neHHH peryMpH3aTOpOE "t(~l<} 
npl1 K ~ 00 c OHCTpoti CXO,nl1MOCTh!O OKOJIO pemeHHH. no padoTbl 1301 
P. JrnTeparype OTCYTCTEOEaJIH YTE8pJK.UeHHH 0 CXO,nl1MOCTI1 H llpl1THJK8HHl1 

THTia ].B.KaHTOpOEH'la / 21/, OTHOCHmHXCH K npoueccaM (33). ~TO OT

HDCIITCH TaKllte K C~'la!O tl~ICJ :o( }( :0»-t,••"}• 

B padorax 130 • 14/ .noKa3b!BaeTCH,~ qro npH Eb!TIOJIHeHnH ycJioPnfi, 

THTIHqHJ>X ,nnR Ho!OTOHOECKHX llp0U8CCOP, a TaKJKe LWJOJl!IeiiHl' IJ 

OdJ!aCTH) j HOBOrO yCJ!OBl111 

U (.f.t'L>- f't~*1 )(:f~-j' Jll ~ Gllli-[1){!~-i)+o(,:-c II 
( tf :~e,)e,.. E- })~ ) .) 

(34) 

r.ne Q f [o:J t) - nocromiHaa, l1 3a,l\aHnl1 perynap!!3aropon npoJ(ecca-

B Bn.ILe 
(35) 

~,c) =€ki~) 

EIC. ~ :f..(t~~r~.>!l~lclii\.AI/Jl~(l~-i)~lcO I -uiC: .. >I~.d u)' 
(36) 
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P.T\8 /J ~ 0 - TIOCTOJIHHM, npoueccy (33) ooecne~eHa KBa~par~-

'!CCJ"illl ~KOpOCTlo CXO,llllMOCTll E0J'Jl3~ petu8Hllfl, a ypaPH8HHIO (30) -

:;y;rJC~TPOPaHll8 pCol8HM, 

c~CJ!H YC]JOEHe (34) He EblflOJ!HCHO, TO !1pOU8CC OOJia,llaer TO.llhl\0 

J!llHP:IHdi cKopocTbD CXD.lll1MOCTJ7! :e6JIJ7!3J7! perneHHH ( cM/I4, crp.87 I). 

R -npogecc THTia raycca-HbJOTDHa c KOMI18HC>!pOPa.HHDi! 

r;er;vJIJID~3aiQJeil / 3I • I4/. 

Pncct<laTp~:eaeM l'ITepau~oHHblt! npouecc 

:x!o, x;c.+i. :.~1c -~ltc![~~c)·l-ol.'~+-'t~,jf¥e( v(f;e"~)tGOt";)1 
..t::~ E D1) ~:Je~e) e .it(fn.f'J (kt:~-t~ .. , J..) (37) 

1;:.(::-e,c) =(r 1. + *.Jff~) f~+i ~t't(~-1) l'[~tt.) . ( 38) 

13 pa6ore /I1/ (eM. §3.4, crp.94) ..uoKasaHa cxo~Mocn npo

necca ( 37) K pemeHMJO npe::>6paao:eaHHoro ypaPH8HV..F! 

'fe (31f!J (J.::c-'j J +ol;JC = 0 
(3.9) 

JLJJf! npouecca (37), ImK M ..UJLH npouecca (33), ED3MDJKHa K:ea..u

pa.rn~ecKM CKOpOCTb I1p~6JJlllKCHM 1: peweHMJO 3a,lla~~ (3, 9). 

0THOCllTCJibHD PblOOpa pcryJJJipVJ33TOpOP 33.1la~ll OCT38TCJI P Cl'IJI8 

3aMe~aHll8 3, l3 'laCTHDCTll, P03MOlKHD llCTIOJih30PaHll8 peryJIJipH3aTOpOE 

Ell..Ua (32). 

'IJICH "C{J:!~e)[!l~J.f~.)+CI{~"f-'*lc)]-f.fl[~k) P ~OPMJ'JI8 
(38) EEO)V1TCJI .1lJlfl KOMTI8HC3UHll peryJIJipll3aTOpOP llpH paCCMOTp8HHl'l 

JillH8HHblX WarDE Hb!OTOHOEC!WPO MCTO,lla (/I 4, CTp. 95/), 
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O~eEH.llHO, aror ~JieH "llc~eaaer" EMecre c yMeHorneHHeM HOpMhl 

HCER3KH aa.na~H (30) npl'l K~oo , ecJIH E Ka~ecr:ee peryJIIIpilsaro

po:e npouecca llCTIOJib3YJOTCH peryJIJipHaaropu THna (35)-(36). 

Ilpouecc (37) oona,n,aer npenMymecrBOM npn pa6ore Ha :J!;:.J l!CJlC,ll, 

npoueccoM (33) :e cny~MX pemeHRH ~~H c nnoxo o6yc;ro:e;reHHbiMH 

oneparopaMH lc'~JII.~>+J.~(cM/I41, r;ra:ea 8). 

2. B paoore /I4/ npe..ucra:e;reHa e..u~HaH reopM cxo..unMocr~ ~ 
npHTJIEeHRH npouecco:e THna (28), (33) H (37). IlpH ..uoKaaareJII>cr:ee 

OCHOPHhiX YTE8pli,n8HHH (REJIJII<l!U!XCJI YTEeplK,ll.eHHJIMH THTia JI, B. K~HTOpO

BH~a / 2I/) HCPOJib3Y8TCfl MCTO.ll, paapaOOTaHHbiM Jl.KoJIJiarueM .llJJfl 

OOOCHOBaHM "yCHJI8HHOro MCTO.lla HniOTOHa" (/IS< CTp, 30I). 

B pa6ore /I4/ (eM. §I.3) npHEO~TCH o6ma.R reopM ycroliqH

:eocrH R -npouecco:e Hl>IOTOHOBcKoro THna. I3 qacrHOCTH, H3 3TllX 

pe3yJibTaTOE c~e~eT, ~TO HeOOXO,llHMaJI YCTOH~l'IEOCTb llpOUCCCOD 

(28), (33) z (37) ooecneqH:eaercJI peryJIJipHaaropaMM aa..uaqM H pe

ryJIJipHaaropaMH npouecca. 

3, fl -TipOUCCChl (33) l'l (37) l'ICTIOJih30EaH~ KaK OCHOBa .ll.liJI 

paapaooTKH cocTaBHoro a;rropHrMa no..unporpaMMhl RE8N 13I • I4/, 

C03,llaHHOa .1lJlfl pemeHHJI llll'lpOKOro KAacca H8Jil'IH8HHblX Cl'ICTCM ypaBH8-

Hl'li1 TMna (30) H (39). B Kaqecr:ee r;raEHoro BH..Ua pery~qpHaar~poE 

rrpouecca nporpaMMa RECAI peaJIHaycr peryJIIIpHaarophT (35)-(36). 

(B WOpMyJie (36) HCllOJih3Y8TCH paEHOMepHaR HOpMa fl•ll~ C EecaMH), 

Ha ocHo:ee nporpaMMu RE€# paapadoraHhl ..u:ee cneUHaAH3Hpo:eaH-

Hbie no.nnporpaMMbl: S U.t C 132 • 141 z C ~:PH Plk 133 • I 41. 
IIo..unporpaMMa SZU.C npe,ILHaaHa~eHa ,lJ.JJfl ycroil~H:eoro nocrpo-

eHM ,4T -ycp8.1lH8HHO-peryJ11Ipl'I30EaHHblX pemeHHi:j JIHHei!HbiX Cl'ICTCM 
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c rrpJIMayraJioHHMH MaTpHUaMH A- • IIparpaMMa ycrremHa rrpHMeHReTCJI 

E CJIY~aRX ITJiaxatt a6ycJiaE~eHHaCTH H~ EHpa~eHHOCTE MaTpHUHAT;4 

Il rra.nnparpaMMe C ~fvl PI L pe~aaEaHa HeCKOJioKa KaMrraaH

uzaHHHX aJII'apHTMaE ~ pemeHHR He~He~HHX CllCTeM ypaBHeHKA. 

0CHOEHHM HS STHX aJII'apHTMOE f!EnH6TCJI rracJie~aEaT6JI:bHaR pe~38UHR 

" It -rrpauecca c HaHJIY'lrnett rranprumatt" 13I • I4/ :11 aETaperynHpHaa

EaHHoro rrpauecca nma (33) H~ (37) c aEToperynHpH3aTapaMH 

(35)-(36). 

II pH peaJIH3auzH rra~rrparpa.MM R EGN ,1l.UC :11 C(J)MPZL. 

tuHpORO HCITaJI:b3Y6TCJ! I1p:IIHU:Ifl1 yMaJI'laHHR. Ha 3Ta:A acHaEe ~aCTHI'-

HyTo yrrpameHHoe ynpaEJieHHe rra~nparpaMM rtu C H C~Pll.~ 

ROTapae ,neJiaeT HX ,nacrynHHMH ~aEaMY rraJio3aEaTeJID 8BM. 

ITaReT rronrrporpaMM, REeAJ" (ca~eplKHT REQA/ , tllti.C 

C IUPIL :11 pR.U npyr:~~x EcrroMaraTeJioHHX rra.nnparpaMM) Harr:~~caH Ha 

flapTpaHe u Henacpe.ncTEeHHa npHMeHJieTCJI Ha cJie.nynu:~~x 313M: IDCM-6 

( acHameHHHil MDHHTapHo:A CllCTeMott ")ly6Ha "), CDC-6600, IB:\1-360, 

IDM-370,ll EC-:.JBM. 

B pa6are /I 4/ rrpuEo~zTcR naJIHoe anzcaHHe aJII'apHTMaE :11 cna

co6aE :~~crraJio3 oEaHM rraReTa rro.nnporpaMM , R lHiJN u . ITpHEe~eHH 

TaRJKe ITOJIHHe TeRCTH ITa,IIllpOI'paMM, EXa,ILH!llHX E llaReT 
1
, ftEfJA/ 11 

( CM. I' Jia!lH 6-8) • 
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