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OHllAJCXAPAKTEPHCTI1KA PABOT!i 

AKTYM5HOCTb·. CospeMeHHM. ~HHaMHtiecKafl TeopHH cHJibHbiX ssaHMo~eA- • · 

CTBH« - KBaHTOBafl xpoMO~HaMHKa, . no3BOJI.IOO!qafl · nonyqaTb. Ko.JiHqecTBeHHYJO 

'HH<l>opM&.UHil 0 BhiCOK03HepreTHtiElCKKX ~OHHbiX npoueccax MeTO~OM TeOpKK 
B03MYJlleHHA,.cTaJIKHBaeTcK c cepbeSHhiMHMaTeMaTHtrecKHMH Tpy~ociHw npi.t 

: llOllhiTKaX OnKCaHKfl HH3KOSHepreTHtlElCKKX 8.JwoHHbiX 'npouecCOB·, B ti&CTHOCTH, 

yDpyrKX 6KHapHblX peaKUHA TKna ~N-pacceRHHfl, rnaBHo«·Tpy~H9CTbll Ta

Koro·onKC&HHK SIBJIHeTCK Keo6xo~MOCTb Bwt0~&.3a_paNKK TeopHK B03MYJlle-. 

mtR, _ HenpKMeHHMOI\ ·.B. o6JISCTK HH3KHX · aKeprHA •. · B .· H&CTOfllllee BpeW! e~HCT
.BeHHhiM BhltiHCJIKTeJibHhlM_MeTO~OM KBaHTOBOR TeOpHH noJif!;.He OCHOBa.HHl>JM H& 

. TeopHK B03MYJII9HKM, 11BJif!eTC11 MeTO~ MOHTe-1\apJIO B paMKaX ·pemeTOtiHOro 

<l>opMMH3Ma. O~aKo .. a ToT MeTo~ Tpe6yeT . He~ocTHlltHm ·• Ka. cosp~MeHHbiX 
3BM ;aTpaT M8JIIHHHbiX pecypcoB ~R onKCMHfl. peaJIHCTHtteCKHX rlpon~~COB- . 

. THna • 5i:N -paCC9SIHH11 H, KpoMe . TOro, He .ll,&eT .aHaJIHTHtieCKOA 3&BHCHMOCTK 

aMnJiwry~ paccef!HKK oT aKeprKH. B. 3TKX ycnositilx oco6Yx> aKTYMbHOCTb _ 

. npHo6peTaeT paSBHTHe a'HaJIKTHtieCKHlC. MeTO~OB .aHaJIH3a <lJeKoMeHOJIOrHtieCKHX 

.·HKaK03HepreTHti9CKHX MO~eneA, H3 KOTOpbiX H&H6onee. KpKo« KBJifleTCfi.MO- . 

> ~eJib ~..:_Jloy~ onHCIU~WqM CT&THtieci<oe . p ~BO~HOBOe <9LN -pacceHHHe •.• 

\PopMYJIHpOBKa. ypaBHeHHft tly-Jloy B .. BH~e CHCTeMhl HeJIHHeftHYX paaKOCTHbrx 

ypa'BH~HHA H Hc~oJib30BaHHe cHcTeM alian~THtrecKHX 'strolc.iieHHR lia 3BM ri03-

I!onHeT riocTpOHTb npK6JIHllteHHO:_aHaJIKTHtieC~Koe peme8He ypaBHeKHft .t{y...:Jloy '· 

KoTopoe .Mo~eT cniitHTb" opKeKTHpOM·.iVIK .. Pa3p~6oT~H '?ieTOA?B:nocne:U:osaorenb..:. 

Koro ~HaMHtrecKoro.onHcaHHSI aasKOaHepre~ecxax -~~ nP.oueccos. 
' ·.sa nocne~He I0-15 .JieT mHpOKYJO H3B9CTHOCTb B MaTeMaTHoQeC~KOA' <I>K.,. 

3HKe no~~HJI HOBbiA MeTo~ HHTerpHpoB~Hft HMHKelhib!X 3BOJlmrHoHHJ,ix ypas.:_ 

H~HH~t- M~To~ o6paTHoA ·3M_aqK paccef!HHK. B CBfi;K c 3TIIM BOSHHKJia 3a- , · 

· .u.aqa KJiaccHtflHKauHH aBOJIIlllHOHHbiX yPaBHeKHft, MHTerpHpyeMHX 3THM MeTO.li,OM. 

IloMHMO- CBOeA TeopeTKtieCKOA -~alltHOCTH·, pemeime 3TOI\ 3WtiH MOllteT DeTb 

H npHKJia~oe 3HatieHHe, .. rioCKOJibKy KeKoTopHe .• KHTeF'pHpye.ibfe. 3BOJii>UKOHHYe 
\ ypaBHe~Kfl ~onycKa'IoT COJIHTOitHYe pemeHKK .H .DIHpDKO HCnOJib3yDTCR B._.!IJH3KKe~ 
O~HHM ~3 anropH~MHtiecKHx_rio~xo.U:oB.K J{naccH!l>HKatUtK HHTerpHpyem 3sono.:.• 

UHOHHbiX.ypasHeHKR,(npe~ollteHHbiX B 'caMhle' nocJie~e-ro~,· fiMReTCft MeTo,I( 

· ki6parHMoBa~Ula6aTa ,'. ocKoBaHHhl«. Ka , nOHSITHH <l>opMUbHoft. HHTerpHpyeMOCTH. 

C noMOI!Ibll 3Toro.NeTo~a He~aBHO 6WrK ~onyqeHY ~omniecmtCKH.MHTerpHpye
MhiXYPaBHeH~A BH~a ~t.~ u2+if~~,u.1 )_• H, ut =. u 3 + .f(~,u 1 ;u2 ~~J)', 

. r.u.e ,u = u(x,t) ,_ ui.• ~i. .·:Knacc.K&QHft lfJOpMUbHO HHTerpH
pyeMbiX ypasHeHKA ut = F~u,u 1~ •• ,un) 6oJiee o6111ero BH~a K._6onee ,Bhl
coKoro.nopH.li,Ka CBH3aHa c Keo6xo~HMocTl.m 8unoJIHHTb rpoMo3~KHe npeo6pa
·3oBaHHfl B CHMBOJtbHOM BH~e,, 06oeM KOTOpbiX pe3KO B03p&CT&eT C pDCTOM n , 
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ilo 3TOA npHqnHe aKTyan&HO~ HBRHeTCH s~aqa aBTOM8TH38UHH TSxHX np~o6~~ 
paaosaHHA Ha ocHoBe CHCTeM ·aH!lJIHTHlieCKHX · swmcneHH~ Ha SBM, a HMe~o, 
paapa6oTKa wamHHHHi-airopHTMOB H·co3~a8He YHHBepcan&HHX npor~ ~fi 
KJiaCCHtPHKaUHH •• <flopManbHO . HHTerpHpyeMbiX ypaBHeHH~ ·npoH3BOJibHOro BH~a. 
Uen& pa6oTbl. , · . , • 

I). nocTpoeHHe c'rroMOIIIbll SBM npH6JIHllteJiHo.;.aHanHTHqecKoro pemeHHH CHC

TeMhl Hen.HHe~HblX pa3HOCTffl>IX ypaBHeHHt!, . 3KBHBMeHTHOt! CTaTHlieCKHM 

~cnepcKOHHbiM ypaBHeHHHri 1Iy-J1oy ~H' p -BORHOBoro · 9(:N .:.pacceHHHH. 

2). Paapa6oTKa anropHTMOB H nporP,aMM ~n-KiraccH<flHKSUHH HHTerpHpyeMbiX 

HeRHHeJ!HHX . .SBORIOUHOHHHX ypaBHeHHft H pemeHHe HeKOTOpblX aKTyan&HHX 
'KnaCCHtP~KaUHOHHblX 3Maq •. : .. 

- . . - I 

HaytiHaH • Ho BH3Ha. ' "· 

I). PaaBHT HTepaUHOHHbl~· MeTo~ rno6i:ui&Horo nocTpoeliHsr . o6111ero pemeHHsr . , 
ypasHeHHtt·qy-lloy s <flopMe.cHcTeMbl HeJIHHe~Hb!X paaHocTHblX ypasHeHH~:· 
MeTo~ ocHoBaH · fia paaJio~eHHH o6111ero ~ pemeHHH no· cTeneHSIM hp~H3BO~b:-:
-Ho~· tflyHKuHH c ( w) . , · onpe~enHJOIIIeA CTPYKTYPY HHBapHaHTHot! KpHBo~ 
ypaBHeHHH lly-lloy. , . ; . - . 

2) ~ Ha ocliose' nporpaMMHot! peanH3aUHH npe~o~eHHoro MeTo~a Ha H3b1Ke 

aHan~THtiecKHX .BhlllHcneHH~;-REDUCE-2 snepBbi~ ~8at!~eHbl- s·.ey6HqHOM. 

npH6~H~emf~MaTpHqHble 3JteMeHTbl . S -MaTpKUbl .· CT~THliecJioro p .:.sonHci--
Boro xN :..paccefiHMn. . ' ' · · · 

'3)j ~~~ '<flH3HqecKi HHTepeCHHX pemeHH~YPaBHeHH~ qy-:-lloy Bnep~ble noJiyqe

Hbl. JioKanbHYe· orpaHHqeHHH· _C(0)=-265 H',C(1/2)=0· 'Ha nPOH3BOJibHYm 
q,y,u(UHJO c(w) ·. '. • · · ·' · · 

4). PaapaCSoTaHbl MauiHHHble anropHTMhl H C03~aHbl cyorpaMMbl Ha fr3b1KaX aHa-:-

JIHT.NecKHX swmcJieHH~ IllinucE-2 Hi PL/1 .- _FoRMAc ~JIH ·KiracCit<flH::.· · 

K8UHH tPopMMbHO' HHTerpHpyem HeJIHHet!HblX 3BOJIIOuMOHHblX. ypaBHe_HHR 
''""' '." .. •" - . . / 

ut = F(u,u1' ... ,un) • . . 

5). Coa~aHHble nporpB.MMhl snepsble -Kcnon&sosanHc& -~~~ KJiaccH<flHKaUHH 

-.YPSBHeHHA BH~a 'ut .. u5 + .'~(u,u1 'tl2;u3) ' o6RM81l111HX 6eCKOHeq~ 
liot! cepHeR aaKoHoB coxpaHeHHH. • nomnit! cnHcoK TaKHX ypasHeHHR co-' ' . ' ' ' ' . 
~epl!OIT ~Ba HOBblX HHTerpHpyeMbiX ypaBHeHHH, ~RSI KOTOpbiX'C nOMOIIIbll 
SBM ~OKaaaHo HanHliH:e' HeTpHBHanbHOA anre6pbl nK:..B3~a. ' 

6) • Bnepsble nonYtreH noJiHblt! c ToliHocor&JO. ~o npeo6paaosrumt! - u----: <f' C '!-) . 
cnHcol< <flopMaJI&Ho ·. HHTerpHpyeMbiX . ypasHeHKt! ~e~&~or~ H ~essrToro. 
IIepJWCOB Tliiii8-ypmemrlt KopTeBera-,D;e ·Bpasa. lioxaaaHo, -'ITO. BCe 
TaKHe_ ypaBH&W llOll&piiHBall'l'OSI 01'4MM&TpwDm llSB&OTHHX lilBTerp11pye~ 
YHX ypauemdt WiTOro nop~. -. , 
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npaKTHqecKM qeHHOCTb. Pesym.TaTbl ,!J,KCcepTaUHH MOryT HCnORb30B8TbCH!. 

a). ~~~ OnHC8HH11 3KCnepKMeHTanbHb!X ,!!,i:ufHbiX, no .. HH3KOSHepreTHlieCKOMY 

p-BOJIHOBOMY ~ · !Ji:N-pacceHHHllL ' _ . 
'~- 6) ~ff KJiaCcH<flHKaUHK HHTerpHpyem 3BOmOUHOHHblX yPaBHeHKA npOH3-

B~RbHOrO _ sHia"c ·noMolllbD as~t · . . . _: -· . · · · • . .. .· . _· · 
Arrpo6auMH pa6oTbl. OcHOBHble pesy~&TaTbl ,!l,HCcepTauKH·~OKna,D;b!BanHc& Ha 

_HayqHbiX ceMHHapax 'llBTA OWIH, IDOOI~ MI'Y, YHHBepcKTeTa KM.K.MapKca (lletln-· 

UHr), HaPa6oqeM' coseiqaHHH no CHCTeMaMH ~eTO,!J,SM aHanHTMtleCKKX BblliHC

neHHR,Ha SBM H Hx npHMeHeHHJO B TeopeTHliecKotl q,I-isKKe-()Jy6Ha, I982), 

. Ha ~eili~apo~HOM. ~~BelllaHKH no nporpaMMHpOBaHHD H ~aTeMaTHqecKKM MeT~- . 

~liM pemeHKsr <flHs~qecltHx a~aq ()Jy6Ha,~ I983), Ha B~ecoDaHoA Koli<flepeinTKH 
"CHCTeMbl ~~~- aHMHTHqecKHX npeo6paaoBaHHtl B,Me]CaHKKe". (fopbKHtl,I984). 

IJy6iKKa1!HK~ ITo MaTepHanaM ,!l,HccepTanHH ony6nHKos'aHo I2 cTaTetl. 

· 061>eM pa6oTbl. ~ccepTaUHH cocTOHT Ks ase~eHHH-, qeTblpex paa,!l,enos, saK

JIDqeHHH, qeTHJ>ex np~o~Jio~eHKA H cnHcKa JIHTepaTypbl 023 HaHMeHosaHHH) H 

CO~ep~HT'I20 CTpaHHII MamHHOnHCHOroTeKCTa0 B TOMqncne·2 pKCYHKa •. 
' '- ' • > •• --· • ' - ,. •• } ··:;_' 

CO,nEPJKAHI1E PABOTH 

\ . - ' ;_ :-- . ; ·, . . ,. . . . . " :'- : . . ~ . ' 

: Bo_ BBe~ef:I_HH. ~aeTC_S!:: 0~30p. JIHTepaTypbl no TeMaTKKe. ~HCCepTailHH, .. a 
TaK:Rte H3RO~eHHe. OCHOBHHX. pesyni>TaTo's ~HccepTaDHK no' K~OMY pas)!,eny: 

. Pas,neJI I · nocsffiiieH ~nKcaHKJO npH6nHllt~HHo::.a~an~TKtiecKorci MeTo,!l,a 

.. peme~HH ypasHeHHtl qy..:Jloy, H ~ro peMH38UHH Ha ·3BM. C 'noMOl!lbiO nporpaMM-
:HO~ cHcTeMbl-alianHTHqecKHX · BblliHcneHHtl · REDUCE-2 -~' · · 

B rio~paa~ene I. I' ,!l,aeTcn o6sop HssecT~. pesyn&TaTcis · Mccne~osaHHH 
· ypaBHeHH~ qy~lloy- _B . <flopMe CHCTeMhl HenHHe~HbiX pa3HOCTHbiX ypaBHeHHt! .. Ha 

MaTpHtrHble 3iJeMeHTbl CTaTHCTKqecKOA ·S -MaTpHllbl : p-BORHOBOro 9LN-pac~ 
'ceHHHSI-. aia CHCTeMa ~MeeT BH~; ... . 

·, 
( 

1)- z···-·- ) -"·· - S. w+ .-,. ····A··.::; ;(w ,- . ~ ':·~;j=~ iJ J. 
( 

1 . --8 ' 16 )' ' 
1 . . -·· . . • : 

.A= 9·· -~ :~ · 7 · 4 > . : 
'. ·4. 4 ·:-1· : . 

~(If 

' ~i<;> s~f1:..w) ;., ' i=1 ;~.3, 
_.., "; ' ~ " ·-~ 

'•, 

r,IJ.e nepeMeHHaSI . w. CBS!:38Ha C ·3HeprMeA c·{ pacceHBMIIIerocH Ji:-~Me30Ha'. 
. COOTH0'11eHHeM>w = ~ arcsinv' . ; s. (w) . ' SIBRfillTCH.Mepowo~ H 

. ' . . ·.· ,.. ' . - ' ~ ' .. _ ' ' . ' . 
BellleCTBeH~ tPyHKUHHMH ~ ~O!)MJ'RKpYlJTCH ,!l,OnO_JIHHTel(b_Hble- orpaHHqeHHH . 

Ha. si (w>;:·- :. : 0:3Haqal0111He npasHn&Hoe noporosoe. nose~eHHe .P-)30RH 
K 'HanH'!iKe B Hy.Jie OORDCa nepsoro' nopH,!J,K8 ' ( 6opHOBCKOrO • nonDCa) •.. IlpKB0:-

.1\HTCSI H3BeCTHaH tPoPMYJIHpoB~a CKC_TeMbl (I) B ~ Tepr.IHf:laX <flyHKUHtl x(w )1 

y(w), · .. : ~(~), · · o~nai\alOIIIHx.'onpe,!!,eJieHHot! qeTHocorbil no w- H 
' ' 

3 
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CBf!3aHHbiX C M8TpHt1HHMH 3JieMeHTaMH S1. ,!Ul06Ho-pamioHaJibHmm npeo6pa-.· 
soa8.HHHMK. TaKM tfloPMYJIHpQBKa nosaoJIHJia · ycTBHOBHTb, tl'l'O 4JHsHlleCKH. 
HHT~pecHHe pemeHHH ~OJIKHH C0~6pMa'l'bCf! B o6~eM pemeHHH CHCTeMH (!), 
3aaxc~er.r oT Tpex npoxsaoJibHYX lliepoMop<Imtx !WHKIIHA j>(w) , n(w') H 
C(w) , y~OBJI6'l'BOp~X onpe~eJieHHHM CBO!%CTBaM,tl6THOCTH:H nepHO~tl-
HOCTH; 3aaHCHMOCTb OT nepamc: ~ayx' H3 HHX 'l'pKBHaJibHO Yt!:HTiliBaeTcf! sar.re
HoA s

1 
(w) --+- D(w) (<w +J,(w)) , D03TOMY _s~atla CBO~TCR K H~XOz,J\6-, 

HHIO ·3aBHCHMOCTH o6~ero pemetmf! OT qJyH~llHH C(w) ~ . , KO'!'OpM onpe~e
Jif!6T cTpyKTYPY ·HHaapHaHTHoA xpxaol% . ypaaHeHHA 'tly-Jioy_ 

y(w) = f(i(w),d(w)) • (2) 

,[VIR H8XOz,J\eHHf! 38BHCHMOCTH · OT q;jiHK~H C ( W) npeA~IaraeTCfl HCK8Tb 
o6~ee pemeHHe cHcTeMl\1 (I) B BH~e cTeneHHor:o p~a . · , . 

I • 00 • . . 

s 1 (~) = 2:, s1 j (w) cJ(w) , 
.. J=D'· , 

(3) 
~ 

. ,_. 

r~e s10 (w) 

JIOM no.lriJcoa. 
- H3B6CTHOe TOtlHOe pemeHHe CHCT6MI\I. (I) C KOHetiHHM tlHC.:.. 
' '·-· 

B DO,!Ul83~eJie- !. 2 H3JIOJKeH MeTO~ Bl\ltlHCJI6HHfl KOa~iUlH6HTOB 
pa3JioJKeHHR (3). IloKas~o, tlTO no~CTaHOBKa .pa3JIOJKeHH~ .. 

. :f(x:,C) =: ~ fn(x)Cn , 

x(w).;. :t:. xn(~)Cn(!l) 
y(w) = -'f.. yn(w)Cn(w) · 

n=o 

•· 

Sij(w), 

(4) 

·, 

z(w) = t zn('!)Cn(w) 
.... '' 

B qJyHKllHOH8JibHOe ypaaHeHHe, AIIR- HHBapHaHTHO!% xPiUIO!% H . CHCTeyY HeJI~H~A~ 
HYX pa3HOCTHYX ypaaHetmA Ha WHKIIHH · x(w) 1 y(w) ·, z(w) cao
~T HCXO~ HeJIHHeAHyn 3~8.tlY K 6ecKOHetlHO~ uenot~Ke JIHHeAHI\Ix· H60)\HO- · 
po~pa3HOCTHYX yP8BHeHHA nepaoro nOpR~Ka C DOCTORHHI\IMH K03~l!H6H~ 
'!'aNH, pemeHKe KOTOpi\IX. D03BOJIHeT peKyppeHTHO. H8XO~Tb- KO~uHefrrl\1 .. 
pQ3JIOJKeHKR ( 4L IIo~eHl\1 pactteTHbie 4Jo!*YJII\I ,1\}Ul. Bl\ltlHCJiemul Heo~opo~
HYX t~acTeA 3THX_ypaaHeHHA a npoH3BOJibHOM nop~I<e -n . ~- Paapado'l'aBa 
. 'l'exHHKa pemeHHR ypaBHeHHR . JIHHeRHoR · ueno'IIKH, . COCTO~af! B . CBe~eHHH' Hx 
K ypaaHeHIIJD(.C paiiHOH8Jibfoom Heo~opo~·tfaCTf!MH·H_pS3JIOJKeHHK·noc-. 
JJe~x Ha 3JieMeHTaPHJ\Ie ~6H •. Pa3BHTI\IR ~eTo~ ·· HJrJII)CTPHPYeTcB·· Ha iipx
Mepe Bl\ltlHCJieHHf!·· KDapuBmol. Jq)uo:&t yp&JIB8Bd • lJy-.llo;y B xi6x'm'OM Iio C 
npH6JllllleHHK ~ ', . . . ·. . . . - ·-

B no~a~eJie I • 3 · ~nHCI\IBaeTCR peaJIKaa~B npeA~IoaeHHoro. MeTo~a · 
Ha aBM c noMO~D nporp&MWHoA cHcTeMH aHaJIHTHtlec~HX Bl\ltlHcJieHHR 
REDUCE-2 • Pa3pa6oTaHH ,aJiropH~ H nporpaiOII\I, noaBO.IIJDIIIIHe aaTOMB.'l'H-
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3HIJ.OB8Tb.BCe rpOM03~KHe aH8JIHTH'IleCKHenpeo6pa30BaHHR,·CBfi38HHHe C 
· nocTpoeHHeM o6~ero pemeHHR ypaaHeHHA ,iJ:y-Jioy a tflopMe, (3), 'a HMeHHO: 

· ·.- !) Haxo~eHHe 'Heo~opo~HI\IX tiacTeA ypaaHeHH!% JIHHeAHol% l!enot~KH, 
2) pemeHHe yKa3,aHHYX ypaaHeHHA, ... : / · 

. - ~) Bl\ltlH-cJieHHe K03~l!HeHTOB_ s1j (w)- pa3JIO~eHHR (_3) Ha ocHoae 
pa3JIOJK6HHA. ( 4). ·.. .. · .· · · . . . ··· ' · :, -
.[VrB~aBTOMSTHS~~ aHK.!I~oK nYHKTa 2)'npeA~IoJKeH npocT~l%, tio.s~KTHB
Hl\11% aJiropHTM 'pa3JIOJK6HHJI panHOHaJibHI\IX !WHK~A H8'3JieMeHT8pHHe ,!Ul06H. 
AJiropHTM peaJIH30BaH B BH~e npoue~l\1 FRACT Ha BHemHeM fl3b!Ke . CHCTeMl\1 
REDUCE-2 •. ·~- .. ! . - : ,, .. . . •. 

Pa3g~JI·2 noc~~eH-nocTpoeHHm o6~er~ pemeHHB.ypaaHeHHA qy~Jioy _ · 
B BH~e p83JIOlKeHHR (3) B Ky6HtlHOM JlpH6JIHJK6HHH no · 'c(w)· , , HCCJie~OBa
HHlO ero- acHMnToTH_KH · a o6JJacTH ynpyroro ·· nopora ·H. HaXoz,J\eHHD JIOKaJibHhiX 

-orpaHHlleHHA Ha. !WHKllHOHS.i'IbHH~. npOHSBOJI; B o6~eM .pem~HHH~ : , 
· -, B .~o~as~eJie ·2~1<-B paMKax npeMoJKeHHoro MeTo~a H ita .·ocHoae ero 

nporpaMMHOA .peaJIH381IHH Ha~eH .f!BHH!% BH~ KB~paTHllHhiX, tl.!I6HOB pa3JIOJKe - . 
. HHR ( 3); B OTJIHtrne· OT. JIHHeRHYX t1JI9HOB pa3JIOM6HHR ( 3), :·KOTOpl\le RBJIRIOTCR 
pallHOH8JibHI\IMH<tpyHK~HfiMH nepeMeHHOA w , KBa,!UlSTH'IIHl\16. tl.!I~Hl\1 CO~epJJtaT -
He~JieMeHTapHHe <JlYHK~HH 'S' ( w) H • ~ ( w) , Bb!paJKaR>IIPiecR •tiepe3 H3aecT-
HYD . 't' ~KllHD 3AJiepa. · : · 

. B. no.JU>a3~e.ire 2.2 HaR~eH -_RBHHR BH~. Ky6HtlHhiX .. tlJieHOB-p83JIOM6HH~---· 
.. (3);. 1KpoMe WHKUH!%; 5{~). H :' ~(w) , l<y6Ht~Hhle ttJieHH co~ePJKaT ~~e Ho,
- abie HesJieMeHTapHHe 4JyHKl!HH b(w) . H .d(w) , 'KoTopl\le He cao~TCfl .K. 

:HsaecTtii\IM cneiiHaJib~w; WHKIIHHM •. .n,nR .aTHx·-«liYH~UHA n~n~eHo aHaJIHTHt~e;:, 
CKOe npe~cTaBJieHHe. B BH~e CXO~HXCR CTeneHHI\IX p~OB. ' 

•• B DO,!Ul83~eJie: 2. 3 HCCJie~eTCR CBfl3b o6~ero pemeHHfl ypaBHeHHA 
_qy.:Jioy.· B ifJopMe ( 3) C H3B6C;HHM 'JIOKMbHI\IM npe~CT8BJieHH9M o6~~ro peme- , 
HHR B OKpeC'l'HOCTH ynpyroro .. nopora·;2 'Ji N;;.:.peaKl!HH (npH~.Rew.- '?'>·_ ). :B .', 
yKa3aHHoA.o:KpecTHOCTH;o6~ee pemeHHe MOJKeor 61\iTb npe~cTaliJieHo tfJopMaJib-
HHMH PMaMH . ,. . . ;, i •. . • 

"" . u.' (C(w)) · · · 
-' s: <vi> = 'L:- - 1.j · · - · 
·... 1 · j=O : wj 

(5) . 

B KOTophli K~3~~eHTI\I;_ · G"ij- · R~JIRD'l'CB_n~~~HOYaMH no C(w)~· '·. 

Pa3JIOJKeHHRY (5) COOTB6TCTByeTpa3JIOJKeHHe MR HHB~pHaHTHOA KpHBOi:!B 
_., OKpeCTHOCTH. TOtlKH. ·x=0' 

' "\... . ' - ' _,: Q() - .... 

"""' ' .. 21 
f(x,C) = ~fo1CC)x ·. .. . -· : ·-. . .· ·i.=i ' - . , 

·, 

(6) 

r~e j>~ ~ .n~JJim~w ~o C • • · . . 
' dlOK83aHO, :irro. rqlH npeo6pa30BAHKH ifla30BOA MOCKOCTH ( x,y ) ' r_eHe,-_ 

plipye_J,IOM_ Hcxo,l\HI\IMI{· HeJIH~eAHHMH pasHocTHI\IMif yp&atieHHRMH Ha ~KnHK . 
~ '· 
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..... ; 

I 

x(w) · '··· y(w), TOQKa ~30BOA nnoCKOCTH, COOTBeTCTB~aH peme~ 

HHIO C 6opHOBCKKM fiOJIJOCOM>- 8CHMfiTO'l'Ht.leCKH CTpeMHTC.I!: K Ha-qaJiyKoop~HaT 
s~o~b itpHsoR napa6oJIH-qecKoro.THna, KoTo{>ai.onHcblsaeTc.R:·pasJiollteHHeM 

( 6) , o6op:BaHiw'M . Ha H,eKOTOpot\ CT_eiieHH X • 0TCIO~a ~~eJiaH BbiBOA 06 
aCHMfiTOTH-qeCKOM.XapaKTepe JIOKaJibHOropa3JIOllteHH.I!: (6) H COOTBeTCTByiO

lJIHX HM pasJIOllteHHt\ (5). ilOK838HO, _ 'q'l'O~.I!: KOa4$1~KeHTOB Sij (w) pa3-

J!OllteHH.I!: ( 3). MOlltHO Bb16paTb pa3JIH'qHble npe~C'l'8BJieHH.I!:/B 06JIIiCT.I!:X Rew > 0 

H Rew < 0 KOMnneKCHOA W -nnOCKOCTH TaKHM o6pa30M, 'q'l'O OHM 6yjzyT 

o6JI~8Tb 8CHMfiTOTH-qeCKHMH pas:nollte~ff)m . npH Rew _:. + oo . K Rew- · .:. oo 

cooTBeTCTBeHHo; corJiaCYKJli1HMHC.R: c JIOKaJibHbiMH pa3JIOllteHH.R:MH (5). Pac- . 

cMoTpeHbl· ~onoJIHHTeJibHble .· orpaHHT.IeHH:R ita o6111ee · pemeHHe ·ypaBHeliHA tiy-Jloy 

B_~pMe (3). C fiOMO~blO 'qHCneHHoro 8HaJIH38 ~.1!: pemeHHt\ C 6opHOBCKHM. 

nOJIIOCOM, no~eHO · noKaJibHOe orpaHH'qeHHe C ( 0) -~ ,~265 · Ha npoH3BOJ!bHyiO 

tfJYHKrrHIO C( w) , • HeHyJiesoe 3Ha-qeHHe c ( o) saKpblsaeT B03MOlltHOCTb KoM

neHcauHH' o6Hapyieiiitoro. CHHryJiilpHoro nose~eHH.R: corapmHx KosqxpHUHeHTOB · 

pa3JIOllteHHf1 (3) . s1j(w)~;_: 0 w2<J-.2). , . . · ~ ;;.::~ ·: 3a'c-qe'l' lflyH:K

UHOHaJibHoro npOH3BOJia B 06lljeMpemeHHH. 0TC:IO~a C~eJiaH· BbiBO~ 0 HenpH-. · 
Me,HKMbCTH. pa3JIOllteHH.I!: . ( 3). 's OKpeCTHOCTH . TO'qKH w;,O ; ~-. iloKa3~0 ~ . ,'qTQ 

~npaBHJibHoe.noporosoe noiie~eHHe pa3JIOllteHH.R: (3) o6eciJe-qHsaeTc.R:; ecJIH 

npe~cT,aBKTb. ero c y-qeTOM ~K~OHaJibHO~O npoH3BOJia B 'BK~e • 
. . . ' 00 • ,.. . • 

s. (w) = D(w) ~ · s1 . (w-i: p(w) )Cj (w) 
. ~.. J•O .. J . . ' 

H HaJIOlltHTb Ha. lflyHKUHH j3 , D · . H . C JIOKaJibHble . Orp8HHT.I8H.H.I!: . . : ., 
' 1 ''• 

j~(w)w:~ (w..:1/2) 3 
• :L .• 

· ·D(w) = 1 +O((w-1/2)3),' C(w)-o ';. 
' · .w:f/z. • · 

DpH TaKHX orpaHHti8HHRX PMbl (3) .I!:BJI.RIOTC.I!: pa3JIOllt8HK.I!:MH no MaJIOMy napa-
MeTpy-B.OKpecTHOCTH ynpyroro nopora 3tK -,.peaKUHH·. . . .. . 

' '"' ' 'f 

Pa38eJI 3 noCB.RIJieH pa3pa6oTKe a;rropH.TMOB~H nporpaMM, npe,IVJa3lia-qeH-

.HbiX ~JI.I!: KJI8CCHtPHK8UHH !flopMaJibHO HHTerpHpyeMbiX H8JIHHeAHbiX 3BOJIIOUHOHHbiX 
ypaBH8H~t\ .. BH~a ' . . . . 

1 ..• ut = F('!l,u1 , ••• ,uri) .. (7) 

8 no~a3~eJie 3.I ~aeTcR l<paTKHA o63op ocHOBHmC peayJrbTaToB Teo
pHH ~pMaJib~O. HH~erpHpyeMbiX· 3BOJIJOUHOHHbiX. ypa'fi~eHHR. ,!VI~ YPaBHeHHI-l (7) 

npHBO~.I!:TC.I!:. onpe~eJieHH.R:. i{lopMMb~OA HHTerpHpyeMOCTH, 38K.OHa "coxpaHeHH.R:, 

CHMMeTpHH. JlH-BsKJI~a H ~pMyJIHpyiOTC . .I!: H3BeCTHl>l~. Teope~, .YCTSH8BJIH_:: 

Ba!OiqHe CB.R:ab Me~ STHMH noH.RTH.R:MH.- B o,IVJoR H3 Teoper.l ci{lopMYJIHpOBaHH 

Heo6xoAK~e H ~ocTaTo'qHbie ycJIOBH.R: ~pMaJihHo!-l;HHTerpKpyeMocTH. TaKHMH 

YCJIOBH.R:MH .R:BJI.R:eTc·.R: H8JIK-qHe y jpaBHeHH.R:. (?) 6ecKoHe'qHoA cepHH saKoHoB . 

coxpSHeHH.R: onpe~eJieHHoro .. BH~a. OnHe~.isaeTcJI·· Me'l'o~. KJiaccH!flHKatlliH 'lflopMaJib

. HO HHTerpKpyeiiMC ~BOJilOUHOHHl>IX ypaBHeHKA, ._ ?cHOB8HHbiR Ha. STOlt Teop~Me.,. 

·6 

tf 

J 

!. 
i 

< 

J 

/ 

,; 

r 

_8-no~as~eJie 3.2.npe~ar8lOTC.R: anropHTMbl, nosBoJI.R:IOlljHe peaJIHso

·BaTb H8 38M .CJie~e. 3T8nY KJI8CCH!flHKaUHH !flopManbHO HHTerpHpyeMbiX 
ypaBHeHHA '(7): 

I)' Bl>l'qHcneHHe nnoTHocTeR saKoHos·coxpaHeHH.R:; 

.. 2) npoBepKa YCJIOBHA !flopMaJibHOti HHTerpHpyeMOCTH ·.H ITOJiy-qeHHe 

· · 3KBHBaJieHTHl>IX 3T~M ycJIOBH.I!:M ypaBHeHHR Ha lflyHKUHIO . F ; 

3) HaXo~eHHe HeTpHBHaJibHl>IX CHMMeTpHt\ 3~8HHOrO ypaBHeHH.I!: (7); 

4) 'H8XO~eHHe ~!JxllepeHUH8JibHbiX no~CT8HOBOK ( npeo6pa30B8HHI-l . 

Bs~a), CB.1!:3l>IB8lOlljHX ~Ba.sa~aHHHX ypaBHeHH.I!: B~a (7). 
8 no~as~eJie 3.3 onHcwsaeTC.R: BNCOKO~KTHBHa.R: nporpaMMa 

FORMINT · . Ha .R:3b1Ke CHCTew aHaJIHTHtt:ecKHX sbltiHcJieHHti PL/i ·- · FORMAC , 

noJIHOCTbiD peaJIH3YIOIIIBR·aJiropHTMbl no~a3~eJia 3.2.,B OTJIH-q~e OT nepso-
Ha'qBJibHoA BepCHH ·Ha .1!:3b1Ke CHCTe~ 'rmDUCE-2 , ·. nporpaMMa FORMINT. 

.R:BJI.R:eTC.R: yHHsepcaJibHo~;H Mo~eT Hcnonb30BaTb~R Ha ~cex sTanax KJiac

CH~K~HH·H ~aJibHet\mero HCCJie~OBBHH.I!: ~pM~bHO HHTerpHpyeMl>IOC'ypaBHe~ 
'HH~ 'npOH3BOJ!bHOro BH~a (7) • 

. P~3,neJI 4 ·IJOCB~eH pemeHHIO. HeKoTopwx aKTYaJibHbiX KJiaccli~KaUHOH
·,Hblx 3~a-q.c fiOMOlljbiD C03~aHHbiX 8BTOpOM nporpaMM.Ha S13biK8X CHCTeM 

REDUCE-2 H ,PL/1 - FORMAC • 

· •. 8 no~as~eJie. 4. I OnHCBHo .npHMeHeHHe cos~aHHHX aBTopoM nporpaMM. 
K KJl8CCH~K8UHH ypaBH~HHI-l BH~a . . 

ut =:us+ r(ti,u1;u2;llJ), (8) 

06JI~8lOlljHX 6eCKOHe'qHOA cepHel-l H8TpHBHaJibHbiX 38KOHOB COXpalieHHR •. ,!VI.!!: 

jpasHeHHI-l ( 8) npHBe~eH • .R:BHHti, BH~/iiecKOJibKHx Heo6xo~HMbiX ycJIOBHI-l cy

llleCTBOBaHH.R: 6ecKoHelfHoti cepHH saKoHoB. coxpaHeHHSI·. Hcxo~.R: · Hs 3THX 

· · ycJIOBKA: Ha 38M· noJiy-qeHa. nepeonpe~eJieHH8R. CHCTeMa ~~peHUHaifbHbiX . 

ypalltieHHR Ha !flyHKUHlO · f . B pe3yJib.TaTe pemeHH.R: nepeonpe~eJieHHoR eKe-" 

TeMbl noJiy-qHJic.R: cnK.cox H~ ~s~aTH KoHKpeTHbiX ypasHeHHA BH~a · (8). c 
noMOlljblO nporpaMMbi FOR1Cl:NT , o.nHCaHHOA B. no~a3~ene 3~3,. All.!!: 3THX 

I . - . .. . . . , ,_ - .- , 

ypaBHeHHt\ npoBepSIJIOCb BblfiOJIH8HHe HeCKOJ!bKH~ CJie~HX YCJIOBHA Cyllje-

CTBOB8HHSI 6ecKOHe-qHoA cepHH.38KOHOB. COxP8HeHH.R:;, 8 pe3yJibTaTe nposep

KH -qacTb ypaBHeHHt\ OTC8WC1>. · ,!VI.R:' OCT8BmHXC.I!: TpHH~U8TH ypaEIHeHHR : 

6WIOfiOKa3aHO,·'qTO OHH ~eltCTBHTeJI~HO 06JI~aJl;. 6eCKOHe'qHOt\ cep~et\ 
• 3llKOHOB coxp8HeHH.R: •. fiPH ~TOM HCnOJib30BM8Cb CJie.IJ.YlOOia.R:. Jie~~. ~OK8-
38HH8SI B ~HccepTSUHH. . j . . -

· JleMMa. I1ycTb ypasHeHi!~ _ ,.t = a< ~, "'1 •· •• ; t>-n ) o6ii~ae.f ·· 

6ecKoHe-qHoA cepHeR saKOHOB coxpaHeHH.R:. Tor~a, eCJIH cYolecTByeor npe-:

o6paaoBaHHe BsKJIYH~a .--&-= .P< u, u~ ·,· •· •• ·~~), . m _q 1 . , nepeBo,IV~~~~ee pe-· 

meHHe ypasHeHH.R:' ·ut .. F(u,u; •• ~.··~) B IJ8111eHII.R: ypaBH~HH.R: 
· ""t =. G( 15" ,, •.••• •"'n) ·. . , :TO ypaBHeHHe .:ut = ~(u,u1 , ••• ,un) . 

T8Kllte HMeeT 6ecKoHetncyD cepHIO· saKoHoB coxpaHeHH.R:. ,!VI.R: ypaBHeHHR 

7 
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no.JiytieHHoro cm'lcKa · npaao~KTc; g~I:{W BH~-nJ>eoc>pasoBaHKit B3KJiyli,Ita~ 
CBO~fiiiiKX 3TK ypaBH9HKl'! K. H3B9CTHbiM . ypaBHSHH.fiM. TKna yprumemdl · KopTtro

:eera-.Ite Bp:aaa,RoTopHa_·-o~· 6ec:KoHe'IHoii cep:aeit ·saicoHoB- coxpaHew.-

.IIoJIY'i&HliliA CimCOR CO.It9PuT- ,ItBa HOB!iX lmTerp:apyeM!iX: ypaml9HRE: -

ut = u
5 

+ 5Cu2~~~ + ae2u+ be-'u)u3 ~-~ 5u1~ + ':~ + (9) 
2u - · ( - 2u -- -u)2 -· -

_+ .15ae u 1u2 :+ 5 ae +:be u 1 .• 
' ~ '- ~ .. 
. -_ 2 2u - · -4u J 2· ·.- 5 

ut = u
5 

+ 5(u2 - u 1 + M -+ be )u3 -::- 5u1u2 + u 1 + _, (IO) 

+ .15(ae2u _-/4be-4ti)u
1
u2 + 9ob~_~4u~~ + 5(~e2u + b~..;4u)2u 1 •. 

··a,bE:C,., .. _ _ ·- ,_ .. 

YpasHeHHe (9) il~o HesaBHCHMo H :He~KOJibKo/piuiee fiaMelio. s pa6oTe 
Fujimoto A., w~tanabe Y., Math; Jap. ,1983; 28,· p.4J ' , r~e-·KJiaccK
cpHUKposaJIH~b ypaBHSHK~. (8), OelJia.D,aiOri!He CKMMeTpKRMK ce~~oro IIOpl'!~Ka •. 
YpaBHeHHe (IO) B aTo~ paCSoTe YIIYllleHo~ G.noMOl!lbiO:SBM.Hrum·npoBepelio, 

'ITO OHO 'TaKllt~ OelJia~aeT CKMMeTpKelt .•ce~bMOro nopl'!~K~. . :. ' .. 
. ' ',j·. . ' ·- ' ', • 

B no~aa~eJie 4.2 pemaeTCH sa~atta o•KJiaccKtl>KKailHK i{lopMaJibHO KH-

TerpapyeMblX yPaBHeHKtt·ce~bMoro H '~ei311Toro no.PJW(oBTmia-ypmmeHitlR 

KopTeBera..:.,Ite BpHsa (~) .YpamieHWI TRna I\ItB ce,ItbMoro :a ',ItesHToro ·no_: 

p.ff,D;KOB_, IDV19Vr , C06CTB9HHO c.ir~ o6Uld BR.It: 

+ }~~2u3 ~ .A_5.u~~u2 '+' 
' • 1·-c._ • -

ut = tt.r: +_)pu5 +)\u1u4 + ).3u2u3 

+ }.6-u~ + h u3u1 • · 

(II) . 

.,_ ,. . .. : ·>_ 2 '·· . ' ''/ '-
U-i; = Ug .+.i\1u~ +.i\2u1u6 _+}.3u2u5 +.il4u3u4+.A5u. u5 :" .. ·. . .. 

, ' l ' ' ' 1 2 - ) ·- 2-= . - 3 ' (I2) 
+ .116uu1u4 + /l 7uu2u3 + /\ 8u 1 UJ -1: j\ g\11 u2 + ). 1 OU, UJ, + 

+~A11~2u1~2+ ~1~u u~_-+·),;;4?,"; ; " .. f~~-~:-·· . 
• .-,·. - ., •• '. ·,,. ,• ' .-:.' - ·-· ; \f 

C noMOII!b!() npoX:Pt;iMMbl. FORMINT: :u,nH .ypaBHeimn: ( L) ,02) 6b1.JI~LII?.JIY,eHH 
nepeonpe)\eJieHHble cHcTeMhl_ HemmetiHbiX .aJireCSpaKttecKHx_ypaBHeHKA Ha na

paMeTpbl .Aj;., . ~KBKBaJieHTHbi~_HecKOfibKKM:,neJ>BbiM. y~Jios~~-~PM~~Ho~ _ 
KHTerpapyeMOCTK. Paapa6oTaH a<P<PeKTKBHbl~ MeTo~ pemeHHH TaKKX_:cac:reM, 

CBOAHI~!KR npoelneyY K-IIOCJie~OBaTeJibHOyY pemeHKn JIKHetiHbiX K KB~paTHbiX' 
aJire6paKtt9CKKX ypaBHeHHJ;\ Ha .i\. • PemeHKe ri~JI~eHHbiX ~eJIKHet\HbiX CKC-. 

- . .. . - J.. '· . ,- . < ' ' •• • • 

TeW JKa3aHHbiM_M9TO~OMIIpHBO,J\KT,K .CIIKCKy.KOHKpeTHbiX,ypaBHSHKit;BH,Ita 
.. (II), ( I2): IlpoBepKa Ha. S:B.\1. HecKonbKKX. noc.Jle~IIIKX ·ycJIOBKA qlopMaJib.: 

HOR KHT~rpHpyeMOCTK .)!.Jlfl noJijtte~HbiX ypasHe~HJ;\ IIOKaaua; ~TO see. He

JIKHeAHHe tPaPMaJibHO HH'l'erpapyewe ypasHeHKl'!:B~a (II), (12)• KCttepiibl.:, 

BlillTCJ'!·CKMMeTpK.fiMKK3B9CTHiix.YPaBHeHHR THna ~-TpeTberci H ImT_oro-~ 
nop~KOB •. IlOJiytteHHb!J;\ pesyJibTaT-no~TBe~aeT ranoTeay 0 TOM, QTO 3TO 
cnpase~Bo K MH ypaBHeHHR THna ~·npoH3BOJibHoro nop~Ka. 

8 

.. ·~-.-

1. 

',.\ 

B IIPKJIOllteHHH I co~eplDITCl'! ripmaep o6p8I1!8HHl'! · K npoue~e FRACT , 
peaJIK3YDII!eft pa3JIOllt9HHe pauKOHaJibHbiX ~KuHft Ha s~eweHTapHble ~ClH. 

· B .. rri:niJiollteHKH 2 ~Hbl EBHHe Bblpallt8HKH. )!.Jll'! MaTp!r!mibiX 3JieMeHTOB 

cTaTKttecKoft S -waTpKW p -:BOJiliOBoro :ii:N -paccel'!HKE B KYClHttHOM 

no C ( W )' IIpH6JI}Jli8HHK.' 
B npKJioJteHKK 3 npKBO~TCl'! · npKMep s~attK nporpaMMbl FORMINT • 

. B npKJiollteHKH 4 BbiTIKCaHa c'KcTeMa HeJIKlrelffil,IJ( aJireCSpaatteCKKX ypaB

HeHKft Ha napawEl'l'pbl, BXO,l~l'!I~Jie B_ npaBy!l ttaCTb· ypaBH9HHl'! TKna. ~ ~eBl'!
T_oro nop~xa. 

_OC~OBHHE PE3YnhTATH·~CCEPT~ 

I. PaaBHT npKClmlllteHHO-aH8JIKTKtt8CKKJ;\ weTO~ IIOCTpoeHKl'! Oellllero pemeHKl'! 

·ypaBHeHMn qy-noy, cBo~ft Hcxo~ cHcTeMY HeJIKHet\HbiX pasHocTHbiX 

yp&sliei-!KA K uenoqKe JIKHeftHbiX pa3HocTHHX ypasHeHHR c nocTomim.IMK 

K03<P<l>KUHeHTaMK .-
. . \ ' >· ~ ' 

- _2. ·Pa3BH'l'HR MeTo~ peanaaoBaH Ha SBM_Ha ocHoBe cKcTeMbl aHaJIKTKttecKKX 
, . I - , 

BblttKCJieHKft REDUCE-2 •. B ttaCTHOCTH, )!.Jll'! pemeHKH ypaBHeHKft JIKHeA-

IioR- uenoqKH nPe:u..noileH H peaJIK30B8H B cHcTeMe REDUCE-2 aifxlle~TKB
HH« aJiropHTll pa3JIOZeHHl'! :· p8.uaoHMb~ ~KUKA Ha .sJieweHTapHHe 
~o6H~ · ·· · · ' · · 

· 3. HaltiteHH KB~aTKttHble · H Ky6~e , ttJieHbl paaJioJteHHH )!.Jll'! Ma'l'pHttHbiX 
aJieYeHTOB CTaTHQeCKOft S -Ma'rpHUbl.·. p-BOJIHOBOCO 9lN -paccel'!HM. 

IloxaaaHo, liTo. acmlnToTKtte_cioe paaJioJteHHe ·n_acTpoeHHoro pemeHKH B 

noporoBoA o6JiacTK ~aeT HasecTHoe_JioKaJibHoe npe~cTaBJieHKe oc>uiero 

_pemeHHH ypaBHeHHR q~-noy. 

4•. rloJiytteHH JIOKMbHble~orpaffill.JeHHH Ha tPYHxUHOHaJibHbiR IIpOH3BOJI ,ItJIH · . . . 

~3HtteCKK KHTepeCHbiX _ pemeHKR ypaBHeHKft q~-noy. I1oK8.3aHO, 'ITO IIpH 

.TMKX orpaHHtteHKIIX IIOCTpOeHHOe . ~meHHe l'!BJil'!e'l'Cl'!_ pa3JIOllteHKeM no: 

MaJIOyY IJ8paweTpy_ B. OKpeCTHOC'l'H ynpyroro nopo:foa ' ~N -peaKUKK. -

5.-BnepsHe_peanaaosaH Ha 3BM Me'l'o~.KJiaccH~K~H HHTerpHpyeMYX HeJIH~ 
• HeibOOc 3BOJIIlintOHHbiX yp&BHeHKR, OCtfOBaHHbiR Ha IIOHHTHK i{lopM!lJibHOt\ 

. wH'l'erpHpyeit~cTH. PaspaelO'l'aHbl u8mKHlfble uropHTMbl npoBepKH ycJIOBHft 

HHTerptlpye.loc.TH', s~cJieHHsr· ~~~ltocTeft saxoHoB coxpaHeHKsr H. cKM

i.eorpHft JIH-B3MJH~&, a Taoe Haxo~eHHH npeoelp&30BaHHR B3K~&, 
-caHsbl~x. a8oJIIl~li~~e ypaBHeHHsr. YKaa8.HHiie · &JiropwTMbl peiLliHsoBa
HH.a nporpa.o.ir'Ha ~3~ax RE:nucE..:.2. -~ PL/1 - FORJIAC. · .· · · 

6. 'CosA&HHWe nporpa1001': .lcnoJib3~B8JI11Cb. npH KJiaccK4JIKauxH . ~BHeHHI 
, BIIA& ut •'" ~5 .~· f(u;u1, u

2
•, ujJ o ci6JI~Ul~J~iix ClecKoHettHoA cepHeR. 

:aaKOHOB COxp!lHeHHH. -JbJIHHn CIIHCOK CO~epm'l' AB& HOBbiX Hlft'erpMpye

MhiX ypaBHeHKE. 
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