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AK'ryaJll,HOCTb 

AnnapaT npeo6pasoBaHrur fypbe HMeeT rrrnpoxoe npRMeHelllie BO MHornx 
o6~8CTRX MaTeMaTWiecxoli H TeopeTWieCKOH ~llSHKH. PeweHHe ~a BalKHHX 
qJHSH11eCKRX Sa,Ita11 sarmc~BaeTCH C HCIIMbSOB8HlleM HHTerpMa ~pbe. 

MaTeM8TH118CK08 MO,IteJlllpOBaHlle pea.m.HWC ~HSH118CKHX nponeccOB TaK
xe BKJll011aeT HCII~SOBaHHe HHTerpa.noB OT 6liCTpOOC~pyJ)JllHX 4JYHKIU!A, 
B 11aCTHOCTH HHTerpMOB ~pbe. 

lllRpoxoe npli!M8H8HH8 HHTerpMOB ~pbe ,It8JI88T 8KTYa.m.Hott Sa.zta111 
HX BH11HC~8HHJI. 06H11Hli8 M0TO,ItH HHTerpHpoBaHHH fuDTOHa-KoTeca .A:BJISmTCH 
B STOM CJJY'Iae MMOajqleKTHBHHMH HS-Sa HaJill11.wl 6HCTpOOCUHJIJillpyJlmero 
COMHOXHT8M. CymeCTBYJO!llH8 M8TO,ItH, -OCHOB8HHli0 Ha Bli11HC~eH:rur .1mTerpMOB 
~pbe OT annpOKCllMHpYJO!llHX IIO~HOMOB !arpaHJKa, HMeIDT rrrnpoxoe pacnpo
CTpaHeHlle. 0.ztHBKO OHH npe.ztcTaBMIDT onpe.zte~eHHHe Hey.zto6cTB8 C T011KR 
3p8HIDI HX peaJill3anHH, Tpe6yH, HanpllMep, BH11HC~eHHH npOH3BO,ItHliX HHTer
pnpyeMol qiyHKtiJm, Oco6eHHo aTo Hey.zto6Ho, ec~ ncxo.ztHHe .ztaHHHe sa.ztaHH 
C norpeWHOCTbID. ,Upyrne 4JOPMY~, TaKlKe OCHOB8HHli8 Ha no~HOMaX !arpaH
JKa n He Tpe6YIDlllHB npHMeHeHIDI HexoppeKTHOH onepannn .ItHgq>epeannpoBa
HHH, llMeIDT HllSKyl) T011HOCTb. Il03TOMY paspa60TK8 KBa,Itp8TYPHHX qiopMy~, 
C011eTBIDmHX BliCOKyl) T011HOCTb ll He Tpe6YIDmHX BliTIMHeH.wI .ItHiM/epeannpo
BBHIDI, 8KTYMbHa )tJllI Bli11HC~TeJll>HOtt MaTeM8THKR H BaJKHa )tJllI npMoxe
Hllli. 

MHorne peam,HHe ~8HIDI B HaCTOffill80 BpeMH qiOpMHpYIDTCH Ha H3liK9 
o6paTHliX 3a,Ita11, K KOTOPliM npHBOMT npo6~eMH o6pa60TKH H HHTepnpeTanHH 
Ha6.JIJOJJ;eHHtt. AHaJillTWI8CKR pe.ItKO Y.It88TCH .ItOBeCTH B 3TllX C~MX HCC~e
.ItOB8HHe ,ItO xoana, TIOSTOMY 11HC~eHHHe M9TO,ItH nrpaIDT BaJKHYID pOJll> npH 
peweHmr o6paTHHX sa.zta11. Kax npaBMO, peweHHe o6paTHHX sa.zta11 npe.ztcTaB
MeT TPY.ItHOCTH npH 11HC~eHHOli peaJill3anllH Ha 3BM BBH.ztY RX HexoppeKT
HOCTH. MeTO,ItH, paspa6oTaHHHe ,It,7llI KOHKpeTHOli o6paTHOil sa,na11H, MOryT 
c ycneXOM' IIpHMeHHTbCH H B .ztpyrHX o6~acTmc. HHTepec K o6paTHHM 3a,Ita-
11~ npO,ItOJilltaeT OCTaBaTbCH BHCOKHM, ll3,It89TCH CTI9nHMbHHli JRYPHM 
" Inverse Problems " 

06paTHM 3a,Ita11a pacceHHM KBaHTOBOli M8XaHHKH (03P) noc~e .ItOKasa
T9Jll>CTBa ee TipHHnHTIHSJll,HOtt paspeIIIliMOCTH yxe .It8BMa BOSMOXHOCTb TIO
CMOTpeTb TIO-HOBOMY Ha H3B9CTHli9 ~aKTH. HeoXH,ItaHHOtt HBM8Cb ee CBH3b 
C Teopnefi CO~TOHOB. AKTyam,Ho )tJllI Hee KaK K8118CTB9HH09, T8K ll 11HM8H
H09 HCC~0,ItOB8Hll8, 

r &Cloe11r.;!j{Jlfor;fi ~NC'nirff I 
§ ~~l'J.m.?z !lee .. ~e,w1nmifl 
t G!15Jll(1c:rEHA ---.... -· _, 



IlOCT8HOBK8 3all81lli 

PaccMaTpHBaeTCR RHTerpaJI <liyp:r,e 

f (k) = .r f (t) eikt dt _.,. (I) 

}J,:,m ero H8XOllr,ll;eHIDI Tpe6yeTCR npHMeHeHRe p83Jmll:HWC KB8,Iijl8TYP B pa3HHX 
1l8CTRX o6JI8CTH onpe,neJieHIDI 

oo a g c,o J f (t) eikt dt = J f (t) eikt dt + J f (t) eikt dt + j f (t) eikt dt 
-oo -co a. g 

KaJK.nHff R3 Tpex RHTerpaJIOB Bl:NllCJIReTCH OT,neJII,HO. UeHTp~Hoe MeCTO 
38HHM8eT BH~CJI9HRe HHTerpaJia Ha KOHe'lHOM 0Tp93Ke. KBa,Iij)BTYpHHe cpop
MYJIH CTpOHTCR Ha OCHOBe annpOKCHMBUHH IIJYHKUHH f (t) qiyHiani:ett npOCTOil: 
CTPYKTYpH. 3~a11a COCTOllT B pa3pa60TK9 KBa,Iij)BTYPHWC qJOPMYJI, Ii!M9IDlltilX 
BHCOK;yID TO'iHOCTI, H H9 Tpe61J011!HX ~ CBOett peaJIH3imHll npKMeHeHHR He
KOppeKTHHX onepaIUiil:, TBKHX KBR ~qxpepeHIU!pOBaHHe. 

CYM!,mpoBaHHe RHTerpaJIOB <liyp:r,e npH H9T01!HO 3~8HHO:ll: RCXO,nHoil: 
.qJyHKUHH npRHa.ztJIE!DT K 'lHCJiy H9KOppeKTHO llOCTBBJI9HHHX 3~81!. IT03TOMY 
~ npaKTH'!9CKOro npHMeHeHKR KB~PBTYPHHX cpopMYJI HYJKHO RM9TI, peryJIRp
HHe M9TO,ItH CYMMllpOBaHIDI, y_CTOmBHe K norpemHOCTR BXO,nHHX ,naHHHX. 

Ilpeo6pasoBaHHe cliyp:r,e MOJK9T 6HTI, ucnOJII,SOBBHO .nM 6oJiee llOJIHOro 
npe.ncTaB.neHHR pemeHHR osp; 'leM 61lJIO R3B9CTHO. B U9JIJDC K81!9CTB9HHOro 
HCCJie,noBaHIDI CBOil:CTB noTeHIU!aJIB B SaBllCRMOCTR OT CBOil:CTB c}.>aSH pac
CMHHH CTBBRTCR s~a11a npe,ncTaB.neHHR pemeHIDI 03P B SBMKIJYTOtt llHTer
p~HOil: c}.>opMe. 

qaCTO ,naHHHe pacceHHHR 6~BBIDT s~a!Ili npH6JIH.llt9HHO B Ta6JIH1!HOM 
BH,ne. B ~ccepTBUHH CTBBllTCH s~a11a cos,naHHR ycTO~RBoro ~CJieHHOro 
pemeHWI 03P, noSBOMIDmero BOCCTBHBBJIHBBTI, noTeHIU!aJI no c}.>ase paccea
mm 6es HCnOJII,SOBBHIDI anpuopHOH HHc}.>opMauim O BOCCTaHaBJIHBaeMOM no
T9HIUl8JI9. 

lleJII, pa6oTH: 
- nocTp09HH9 KBa,Iij)BTYPHHX qJOPMYJI BHCOKO:ll: TO'lHOCTH npH6JmJKeHHoro 

Bl:NHCJieHIDI HHTe~paJIOB cliyp:r,e, He co.nep;KBll!HX HeKoppeKTHHX onepaunil:, 
KaK ~epeHIU1pOBa.HHe, H noSBOJIRID!llliX H8XO,I(BTI, cpasy cepKID SHa11em 
llHTerpaJIOB (I) ~ paSJIH~X k 

- IlOCTpOeHHe ycTOmBHX MeTo,noB CYMMHpOB8HHR HHTerpaJIOB cliyp:r,e 
npH H9T01!HO s~aHHOil: llHTerpnpyeMott qJyHiani:H; 

- n~eHHe·npe,ncTaB.neHHR pemeHIDI 03P B SaMKIJYTOil: HHTerpaJII,HOtt 
g)opMe; 

- IlOCTp09HH9 npH6JIH.llteHHOro MeTo,na pememm 03P. ~ ~CJI9HHoro 
BOCCT8HOBJI9HHH IlOTeHIU!aJIB. 
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HaV<JHaR HOBH3H8 pa60TH 

I. IlOCTpoeHa HOBM npH6JIIDKeHH8.lI c}.>OpMyJia ,lJ,JlH BH'lHCJieHKR HHTerpa
JIOB <liyp:r,e, HCnOJII,SYJOillaR annpOKCHM!ml!ID CilJIBHHOM HHTerpHpyeMOH 4JYHiani:H 
Ha KOHe~OM OTpesKe, He HCilOJII,SyromM npOHSBO,nHHx H ~HTIIB8Jall8R 
acHMnTOTli'l9CKOe noBe,neHHe qJyHiani:H Ha 6eCKOH91lHOCTH. 

2. Ilpe,nJIOXeHa npoue,nypa YCTO~oro cyMMHpOB8HHR RHTerpaJIOB 
cliyp:r,e npu nOMO!llli ceMeil:CTB8 peryMpHHX MeTo,noB CYMMHPOBBHIDI npu He
TO'lHO 3~8HHO:ll: HCXO,nHott qJyHKUKH. YK838HO npaBHJIO BH6opa napaMeTpa 
peryMpHSBUHH. IlOK838HO, 1!TO H3B9CTHH9 M9TO.ltli o6o6meHHoro CYMMHPOBa
HIDI A6eM, raycca-BettepmTpacca H PHcca npHH~JieJKBT K 3TOMY ceMeil:cT
By. 

3. C HcnOJII,so:arumeM annapaTa npeo6pasoBBHHR <I>yp:r,e pemeHHe 03P aa 
nOJiyOCH ,naHO B SaMKIJYTOH HHTerpaJII,HOH qJOpMe. 

4. llpe,nJIOX9H H nporpaMMHO pea.,m:SOB8H HOBHH npRMOH 3KOHOMH'IHHH 
aJirOpHTM pemeHHR 03P. 

IlpaKT~ecKaa; ueHHOCT:r, 

MeTo,n npeo6paSOBBHWI cliyp:r,e HCnOJII,SyeTCH BO MHOrHX 06JI8CTRX 
TeopeT~eCKOtt H MBTeMaT~9CKOi:t cpHSHKH. Pell!eHHe pR,D;a BazHHX c}.>HS~e
CKli!X 3~81! MOXHO BHP83KTI, C nOMOm:r,D KHTerpa.noB cliyp:r,e. J);JIH HX BH1D[C

JI9HJUI MOJEHO BOCllOJI&30B8TI,CH no.ey-qeHHHMH B .n:a:ccepTauim npll6JIIOfteHHHMJII 
g)OpMyJI&m:, oco6eHHO B TeX CJJyllaRX, Kor.na HHT9rpHpy9M8JI qJyHKU]IR s~a
H8 npI6JlJL1t8HHO. 

IloTe~a.n BSaHMO,nettCTBlm B ypaBH8Hlm illpe.n:a:Hrepa 1!8CTO onpe,n9JIR-
8TCH HCXOM IS .naHHHX pacceRHJIJI. Ilo.ny-qeHHHtt B .n:a:ccepTBUJJ'I peSyJil,TBT 
0 npe,nCTBBJiemm pemeHllll: 03P B 38MKIJYTOH HHTerpaJII,HOtt g)opMe.,naeT BOS
MOJKHOCTI, K81!9CTB9HHO HCCJie,nOB8TI, s~atty. B c~ae, Kor.na cpasa pac
ceRHIDI s~aHa C norpemHOCTI,D,npKMeHHM paspa60T8HHHH 3KOHOMli'IHHH Me
TO,n pemeHHR 03P, He HCnOJJl,SYID!llliH anpHOpHOH HHc}.>OpM8UHH O BOCCT8H8B
JIHB89MOM llOT9HIU!aJI9. 

Anpo6alllffi pa6oTH 
Pa6oTH, noJIOX9HHHe B OCHOBY ~ccepTBUHH, ,nOKJia,ItHBaJIHCI, Ha C8MH~ 

Hapax no BBTOM8TH38Ulili H~HHX HCCJie,noBaHHH ll Bl:NHCJIHT9Jll,HOH T9XHHKH 
E~M. BH~CJIHT9JII,HOH H npHKJia,naott M8T9M8THKH JIBTA Ollffi'J, a TaKJKe Ha 
IY Mex,ny-Hapo,nHOM CHMnoseyMe no H36p8HHHM upo6JieMaM CT8T.0.CTll1!eCROH 
M8XaHHKH (,1Ty6Ha, 1987 r.) • . 

Ily6JIHKaIIHH 
JbtccepTBUHR OCHOB8H8 H8 pe3yJII,T8T8X 5 ne'lBTHHX pa6oT, orry6JIHKO

B8HHHX B BH,ne coo6meHHfi OIDIJll,B c6opHHRe 8HHOTBUHH IY Mel!UJYH8p0,nHOro 
CHMIIOS.iayMa no .0.s6paHHHM npo6JieMaM CT8TllCTli1!eCKOH M9XaHHKli (,ITy6aa, 
I987 r). 
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06~eM llHCCepTarrn:H 
.[lHccepT~ COCTOHT H3 BBe,IJ;eHWI, Tpex rJiaB H 3aKJll0~8HR/l. 06nurll 

o6MM COCTaBJIReT 137 CTpamm • .[lHccepT~ CO,IJ;SplllliT 2 p:irnymta, 14 
Ta6~ H CmICOK ~TepaTYpH (116 HaHMeHOBaHHii). 

Conep,Kalll'!e 11Hcce0Tarrn:H 
Bo BBe~emm OTpallteHO pa3BHTH8 TeopRR npH6JIIDKeHHOro Bli~CJI9HIDI 

HHTerpMOB OT 6HcTpOOCJ..J;RJIJmpylOU!HX q,yHRIUtit. YKa3aHO Ha CBH3b MeJIUIY 
annpOKCID/JaI.tHett RHTerpHpyeMOH q,y~ qJy!IKUMMH npOCTOH CTPYKTYPH H 
CBOHCTBaMH KB~aTYPHHX qiopr.iy~. IlOJJY'I9HHHX IlYT9M TSKOH annpOKCID/JaI.tHH. 
C~pMY~POBaHH HeKOTOpHe H3 OOHOBHHX pe3y~TaToB, IIOJJY'ISHHHX B 3TOH 
o6JiaCTH. I!OCK~KY CMaHHH o6Jia,nam JIY1IIIIHMH annpOKCID/JaI.tHOHHHMH CBOit
CTBaMR, ~eM IlO~HOMll Jarpa!Illta, TO UeJiecoo6pa3HO CTpOHTb KB~aTYpH, 
OCHOBHBMCb Ha CIIJiaHH-HHTepnoJIBUIDI. 

IIepBM rJiaBa IlOCBJIIl18Ha pa3pa60TK8 $peKTRBHHX KB~aTYpimx qiop
MYJI ~ npH6Jm.llt9HHOro B~HCJISHIDI HHTerpMOB ~pbe. B § 1-1 paccMaT-· 
pHBaeTCH IlOCTpoeHRe KB~aTypHHX qJOpMYJI Ha KOH9~HOM 0Tp93K9, no.ny
~aJO[l!HXC.fl, KOr,na l:IHTerpzpyeMM 4'YHKURH 3aM9HH9TCH annpoKCIDIJSHTOM, a 
MHOllmT9~ eikt paCCMaTpHBaeTCH B Ka~eCTBe BecoBoro. B3HB B Ka~eCTB9 
annpOKCIDIISHTa f (t) . ey6~eCKHH CMSHH s (t). no~aeM KB8,IJ;p8TYPY' 
HMe10my10 TOT .lite IlOPJmOK IlpH6JIIDKeHM, ~TOH qJOPMYJia ~MOHa. Hcn~3yeT
CH pa36Helll'le 0Tp93Ka HHTerpHpOBSHM [ a,b] C maroM h Ha n no,n-
0Tp83KOB. 3Ha~emm IJlYHKltllli f(t) B Y3Jiax C9TKR 6y,neM o603Ha~aTb 

fj, j=1,2, ••• ,n. CMailH-KB~STYPS RM89T ~ 

/t(t)eiktdtz/ S(t)eiktdt= "i:ts.(k)fj = J(k). (2) 
a. a. J=O J 

IIyTeM,CpaBHeHM OCTSTO~HHX ~JieHOB o6eRX KB~STYP IlOK83HB88TC.fl, ~TO 
~ KB~STYPH (2) TO~HOCTb B 06111eM ~ae BHme, ~eM ~ qJOPMYJIH 
~MOHS. B § 1-2 paapa6aTHB88TCH KB~aTypHM qJOPMYJia (2). Koaqxl)mm-
9HTH esj (k) 3aTIHCHBaJOTCH B BK,IJ;9, IlpRrO,IJ;HOM ~ HCil~30B8HIDI Ilpli 
IlOMOll!R 3BM. H3~a!OTCH TaKllte KB~STYpHHe qJOPMYJIH ~ Haxoir,neHM 
OCTaTKa HHTerpMa fypbe no no.ny6eCKOH9~HOMY HHTepBaJiy npOH3BO~HOH 
cTenelll'l TO~HOCTR. TaKRe KB~aTYpH ocHoBaHH Ha anpHopHoil HHqiopMaIJ;HH 
06 aCHMilTOT~9CKOM IlOB9,IJ;81ll'lH IJlYHKltllli f(t) B OKpeCTHOCTH 6ecKOH9~
HOCTH. B3HTH9 BMecTe, 3TH KB~aTypH Il03B~T Haxo~Tb HHTerpM 
fypbe Ha Been OCH. OKo~aTe~HHH BK,D; KB~STYPH (2) MS,IlylOll!RH: 

2 6 ( i\(k)-2) 
J(k) = k4h3( ;\ (k)+4) 

~ 

Lt.eikt+ ft{k)-2 
j=o J k4h(A(k)+4) 

I 

+ +<m (1-e-ikh)+m (einkh_ei(n+1)kh)) 
k h o n + 

4 

(E(k)+iI(k)) + 

l 

{j 
~ 
' 

+ eika<c,+1C2) + eikb(o,+1D2) 

· 3,necb .Ji(k)=2coskh , a E(k) ,J(kl ,c1, c 2 , o1, o2,m ,m 
npe,ncTaBJm!OT co6oil KOM6HHaI.tHJO 3Ha~eHHH q,y~ f(t) Bi~~H KOHUOB 
oTpeaKa ( a,b] H onpe,neJieHH i4/. B § 1-3 paccMaTpHBaeTc.a: Boripoc o 
TO~HOCTH KB~STYPHOH qJOpMYJIH (2) Ha KOHB~HOM OTp93K9. IloKa3HB89TCH, 
~TO KBWaTYpHM qJOpMYJia TO~a ~ IlOJIIHOMOB ~8TB9pTol CTeneHll'.. 
IlpHBO~TCH oneHKa norpemHOCTlt KB~STYpH, .!lllJIHIOIItaJ!C.fl p8BHOM9PHO! no 

k • Ha OCHOB9 HBHoro BK,D;a OCTSTO~Horo ~eHa KB~STYpH ycTaH~
B88TC.fl Ilp8BliUIO IlOBHmeHM TO~OCTH. IlyTeM KOM6HHaI.tHH npH6Jm.llteHHHX 
3H8~91ll'lH, IlOJJY'I8HHHX Ha C9TKax C pa3~HHMH maraMH, IlOJJy1Ia9TC.fl 3Ha
~eHHe mrrerpMa fypbe Ha IlOPJmOK 60Jiee TO~Hoe, ~eM Ha K~OH H3 HCXO,IJ;
HHX C9TOK. B § 1""'.4 npe.Jt]IO~eH Mace ycTO~HBliX MeTO,IJ;O_B cyMMHpOBSHIDI 
HHTerpMOB fypbe npH H9TO~HO aa,naHHOit QJYH~.IIB. I!oKa3HBaeTc.a:, ~TO 
M9TO'A!,[ o6o6meHHOro cyMMRpOBaHM HHTerpMOB fypbe HBJm!OTCH peryMpHHMH 
M9TO,IJ;aMH CYMMHpOBaHIDI B CMllCJie Teop.im A.H. THXOHOBa. K 3TOMY Macey 
np:irna.Jt]Ie.lltaT MeTO'AH A6M.II, raycca-BettepmTpacca, Pirnca. YcJIOBIDI pe:ry
JI.a:pH3aI.tHH HBJI.fIIOTC.fl 06ll!RMH H MOryT CJIY.lltlITb OCHOBOH 'AJI.fI IlOJIY1!9HM ,npy
rHX KOHKp9THHX cnoco6oB ycTornBoro CYMMHPOBaHIDI • .l4JI/i npaKT~9CKoro 
onpe,neJieHRR; napSMeTpa peryJIHpH3aI.tHH MO.llt9T CJIYDTb M9TO,IJ; onpe,neJieHHH 
no. H8BH3K9 3£ • 

Bo BTOpott rJiaBe pemaeTc.a: o6paTHM 3a,na~a pacce.a:HM Ha IIOJIYOCH 
(03P). OcHOBHHM cpe,ncTBOM HCCJie~oBaHH.fl CJIY.lltHT npeo6pa30Balll'le fypbe. 
B § 2 -1 WOPMY~pyeTcH.03P • .l4JI/i ypaBHeHIDI IIlpe~Hrepa Ha IlOJIYOCH 

-y" + V(x)y = k2y 

pemeHHe IP(x,k) C KpaeBHMH YCJIOBH.a:MH 
SCHMilTOTHKY Ilpli x----oo H B9llt9CTB9HHHX 

tp(x,k),;,::A~k)sin(kx- ~(k)). 

~(O,k)=O, f~(O,k)=1 
k 

fyH~ ~(k) HOCHT H83BaHHe qiaaH pacceHHIDI. 03P 3aMJO~aeTC.fl B 

HM99T 

BoccTaHeBJieHHH noTeHllRMa v(x) no ,Z(kl • Hcn~3yeTc.a: MeTo,n pe-
meHM M.r.KpettHa. IlyCTb r2x<tl - pemeHHe HHTerp~Horo ypaBH9HHH 

r2x(t) +rH(;-s) r2x(s)ds = H(t), O~t!,2X, (3) 
0 

* THXOHOB A.H., ApceHHH B.H. MeTO'A!,[ pemeHIDI HeKoppeKTHHX 38,IJ;a~. 
M., HayKa, 1985. 
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r.n:e smpo H(tl 
CJI KaK 

V(k) 

orrpe.n;eJIJieTCJI ITO 2<kl. IloTeHIJ;HaJI V(k) 

2 t [f'2x(O) - r2x( 2xl] • 

H8XO.n;HT-

(4) 

YpaBHeHHe (3) JIBJIJieTCJI ypaBHeHHeM THIIa CBepTKH, qTO .n:aeT B03MOlKHOCTb 
rrpHMe!IBTb rrpeo6pasoBairn:e fypbe H rrpe.n:cTaBHTb ero perueHHe B 3aMKffYTOM 
BH.n;e. B § 2-2 Ha ocHOBe perueHHJI ypaBHeHHJI (3} .n:aeTCJI rrpe.n;cTaBJieHHe 
perueHHJI 03P B 3aMKffYTOH HHTerpaJibHOH cJ?opMe: 

/'-... 00 

f'
2
x (kl= (g;~ (k) P _ (e - 2 ikxg;~+ (kl P + (g~~ (kl ( 1-exp ( _;. J '2(k ')dk 

1 

)) ) }) • 

-oo k-k' 

.axo.n:imui:e B rrpaByIO 'laCTb qiymcrurn g2x, g2x+1 , g0 J:o~aIOTCJI HS 
cJ?asH pacceJIHHJI '2 (kl c rroMonu,IO rrpeo6pasoBaHHJI fypbe 2 • • IloTeH-
UHaJI VIX) Haxo.n;HTCJI C llOMOUU,IO .n;Hippepe~pOB8HHJI (4). 

TpeTbJI rJiaBa IIOCBRI11eHa pe~3~H rro.ey-qeHHHX pesyJlbTaTOB. 
B § 3-1 paccMaTpHBaeTCSI peaJIR3~SI KBa.n;parypHHX qJOpMyJI~ Haxo.lK,ll;e
HHJI 11:HTerpaJIOB fypbe. IlOCKOJlbKY qacTO 6HBaeT HYJKHO HaxO.n;HTb 3Haqemm 
11:HTerpaJIOB fypbe ~ ~MOH cepru,: 3HaqeHHtt k ' TO KBa.n:parypa (2) 
3allHCHBaeTCSI .B BH.n;e, II03BOJIJIIO!lleM HaXO.n;HTb HHTerpaJI fypbe cpasy ~ 
Bcex k • BwmcJieHHJI oqJOPMJIJim'CJI B BH.n;e B!lqHCJIHT~Horo aJirOpHTMa, 
OCHOBaHHOro Ha aJirOpHTMe 6HCTporo rrpeo6pasoBaHHJI fypbe. PaccMaTpHBa
eTCSI TaKJKe Borrpoc o pacrrapaJ1J1eJIHBaHHH orrep~tt H IIOKa3HBaeTCJI, qTo 
rrpouecc BHqHcJieHd ueJIHKOM pacrrapaJ1J1eJIHBaeTCJI. B § 3-2 HsyqeHo npH6-
JIIDKeHHoe pemeHHe HHTerpaJibHoro YPaBHeHHJI (3). CTpOHTCJI 3KOHOM~HHH 
qHCJieHHHH aJirOPHTM ero pemeHHJI Ha OCHOB0 Toro, qTo smpo saBHCHT 

,OT pa3HOCTH apryM0HTOB. -UHcxpeTH30BaHHaJI .CHCTeMa pemaeTCJI C IIOMOUU,IO 
MeTo.n;a OKaHMJIBHlffi, KOTOpHtt II03BOJIJieT B XO.D:e pa60TH IIOJzyqaTb TaKlKe 
perueHHJI yceqeHHHX CHCTeM, COOTBeTCTBYJOIIIHX MeHbIIIHM 3HaqeHKIIM rrapaMeT
pa. ~Mee ~SJiaraeTcJI rrpo~ecc yToqHeHHJI pemeHHJI c IIOMOIIU>IO MeTo.n:a 
map.n:coHa * . B § 3-3 rrpHBO.n;HTCJI paspa6oTaHHHtt aJirOpHT~ JPH6JIIDKeH
Horo pemeHHJI.03P, OCHOBaHHHtt Ha rro.ey-qeHHHX pesyJlbTaTax.l • B HeM 
HCIIQJJI,3YDTCJI KBa.n:parypHHe cJ?OPMYJIH ~ HHTerpaJia fypbe H MeTo.n: npH6-
JIWKeHHOro pemeHHJI ypaBHeHHJI (3). ~ rro.ey-qeHHJI OKOHqaT~Horo IIOTeH
UHaJia npOH3BO.n;HTCJI .n;Hippepe~poBaHHe <pyH~, sa.n:aHHott C norpeDIHOCTbIO. 
IIpe.n;JIO~BHHM MeTO.n;HKa npOHJlJIIOCTpHpOBaHa pacqeTaMH ~ IIOTe~aJIOB, 
IIpW!8A)IeJ!taDUDC CBMBHCTBY IIOTe~aJIOB EaprMaHa. IlpH sa.n:aHHH cJ?asH pac-

* MapqyR r.11. MeTO.n;H BH'IHCJIHTeJibHOH MaTSM8THKH. M., Haylta, 1980. 
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ceJIHHJI C norpemHOCTb!O HCIIOJ1b3YeTCJI peryJIJipH3~ npH BH'!HCJieHHH HHTer
paJIOB fypbe H .n;H!ppepe~poBaHHH. IlyTSM 'IHCJieHilllX paC'IBTOB npOHJlJlIOCT
pnpoBaHa 3aBHCHMOCTb CTeneHH ToqHOCTH BOCCTaHOBJIBHHJI llOTe~aJia OT 
TOqHQCTH sa.n;aHHJI HCXO.D:HHX .n:aHHHX. 1IncJieHHHe 3KCIIepllMBHTH IIOKa3HBaIOT, 
qTo IIpH COOTBSTCTBYIOmeM BH6ope napaMeTpa peryJIJipH3~ IIOTBHIJ;HaJI 
BOCCTaHaBJIHBaSTCJI npaKTWieCKH C TaKott ~e TOqHOCTbIO, C KaKOtt sa.n;aHH 
.n:aHHHe pacceJIHHJI. 

B 3aKJ1!0qeHHH ccJ?OpMyJIHpOBaHH OCHOB~He pesyJlbTaTH. 

0CHOBHHB D88VJ1bTaTH JIHCcepTaumi: 

I. IIocTpOeHH KBa.n:parypHHe cJ?OPMYJIH ~ HaXO.lK,ll;eHHSI HHTerpaJia 
fypbe, OCHOBaHHHe aa· arrnpOKCHM~H HCXO.D:HOH CJJYHKUHH Ha ROHeqHOM OTpes
Ke ey6nqecKHM CIIJiattHOM n yqeTe OCTaTO'!HOtt qacTH c IIOMOUU,IO HHWOPM~H 
06 aCHMIITOT~eCKOM IIOBe.n;eHHH qJyH~ Ha 6ecKOHeqHoCTH. ~aHa paBHOMep
HaJI oueHKa cKopocTn cxo.n;HMOCTir ~ STHX cJ?opMYJI. 

qliCJieHHHe pacqeTH HJIJJIOCTpHpYIOT aj:q>eKTHBHOCTb llOJzy'IeHHHX cJ?opMYJI 
~ HaXO.lK,ll;eHHR 3HaqeHHH HHTerpaJIOB <Iiypbe. 

2. IIpe.n;JIO~eHa rrpoue.n:ypa YCTOWIHBoro CYMMHpOBaHHJI HHTerpaJIOB fypbe 
npn IIOMOmH ceMeHCTBa peryJIJipHHX MeTO.D:OB CYMMHpOBaHHJI OTHOCHTeJlbHO He
TQqHo sa.n;aHHOtt HCXO.n;HO:ll 4JYHKUD. YKa88HO npaBHJIO BH6opa napaMeTpa pery
JIJip:lt3aumt. 

Iloxasruro, qTo H8B8CTHH8 M8TO.Itll o6o6meHHoro CYMMJIPOB8HJ1Ji A68JIJI, 
raycca-BettepnTpacca H PJrcca IlpHH8AJ!eZaT K STOMY ceMe:llcT:ay. 

YcJiomca:, xapaKT8PI8YJ.)IIIJ:e ceMe:llCTBO peryJIJipHHX M8TO.D:OB,JIBJIIDlTCJI 
o6mnm H MOryT KCII()Jll,3OB8TbCJI ~ IlO.IJY'{eHll.fl .zuiyr:e:x KOHKpeTHHX cnoco-
6oB ycTo~oro CYMMJ!IlOBaHKJI. 

.n.,rg IIpaKT)[lI8CKOro BH1D[CJieHIR: KHTerpaJIOB fypbe HCIIQJJl,3YIOTCJI IIOJzy
qeaHHe KBa.n:parypHHe cJ?opMy-JIH • 

3. C ncnom,soBaHHeM annapaTa npeo6pasoBaHWI ~ypbe pemeHHe o6paT-

HOH sa.n;aqn pacceJIHHJI KBrurTOBO:ll M8:xaHHKH Ha IIOJzy"OCH .n:aHO B 3aMKHyTOH 

.HHTerpaJibHOH WOPMS, 
4. IIpe.n;JIO~eH H nporpa.MMHO pe~30BaH aJirOpHTM qHCJ18HHOro pememm 

o6paTHOtt sa.n:aqH pacceJIHHR. IIpoBe.n:eHH MO.D:eJlbHHe.pacqeTH ~ noTe~a
JIOB, npHHa.n;Jie~amHX K ceMettcT:ay IIOTe~aJIOB EaprMaHa. 

Pe3VJ1bTaTH m,:ccepT8IIID'I orry6JIHKOBaHH B CJ18,llYJ!lllllX pa6oTa:x:: 

1. ErHKJIH P.C., 1irH,zu<oB E.Il. 06 ycTo:filIHBOM cyMMHpoBaHru,: HHTerpaJioB 
fypbe HeKoTopHMH peryJIJipHHMH MeTO.D:aMH. OIDJH,P11-84-360,~6Ha,1984. 

2. ErmtJIH P.C., 1irH,zu<oB E.n. 06 o.n:HoM MeTo.n:e pemeHHR o6paTHott sa.n;aqn 
pacCBJIHIDI. OIDIB, 5-85-366,' ~6Ha, 1985. 
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3. ErnrurH P.C., JKir,n;KoB E.IT. AJiropnTM ~nc~eHHoro peweHIDI o6paTHOH 
sa,na-crn: pacce1rnIDI. OIDIB, PS-87-284, ,lJ,y6Ha, I987. 

4. ErnrurH P.C., JfumKOB E.II. KBa,nparypHHe qiopMy-JIH .Ii1I1I llHTerpa~a 
cI-ypM, ocHoBaHHHe Ha cn.JiaiiH-llHTepnoJI.fIIJ,Hll. OIDIB, PS-87-285, ,lJ,y6Ha, 
1987. , , 

5. ErllMH P.C., lKH,nKoB E.II. 0 peweHnn o6paTHoii sa.na~n pacceRHIDI Ha 
I!OJIYOCH. B KH.: IY MeJK,JJyHapO'AHIIii CHMI!03Hy-M IIO H36paHHHM npo6~eMaM 

CTaTHCT~eCKOll MexaHHKll. C6opHHK aHHOTaIJ,Hii. Ollilli, JJJ,7-87-477-, 
,lJ,y6Ha, I987, c.34. 
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