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~0-669 

~~~ HHTep
MeTOA 

ew6ope 
i1 ABHHble. 
H crna

Hoi1 Ha 
eTC.R 
HHe He 

BbiCOKOrO 

1exHHKI1 

1980 

~'-669 
I 
''''£ 1 ~~:, rpo a-
L hod 

""· 

Bo MHOr~x 3KenepHMeHTaX 113Mep.ReMble Beni1411Hbl RBnR~TeR rnaA
K11MI1 ~yHK~I1RMI1 HeKOTOPOH nepeMeHHOH. ~eHO, 4TO 113MepeHI1R 
npOBOARTeR B KOHe4HOM 411ene T04eK HeKOToporo 0Tpe3Ka [ a,b], 
npl14eM e 113BeeTHOH norpeWHOeTb~, 4T06bl HaHTI1 3Ha4eHI1R ~yHK~I111 
Ha seeM oTpeaKe, Heo6xOAI1MO pewaTb aaAa4y ee 11HTepnonR~I111 
11 erna~I1BaHI1R. np11 3TOM ~YHK~I1R BOeeTaHaBni1BaeTeR ni1Wb npl16ni1-
>KeHHO. 

B HaeTORIJ.IeH pa6oTe npeAnO>KeHbl Tpl1 nporpaMMbl AnR annpoKei1Ma
~VII1 AaHHbiX. B Hl1x 11enonbaoeaH MeTOA, npeAno>KeHHbiH B

1

u. 3ToT 
MeTOA pewaeT aaAa4y 11HTepnonR~I111 11 erna>KI1BaHI1R AaHHbiX Ha 
OeHOBe Bb16opa eaMOH rriaAKOH aHani1TI14eeKOH Kpi1BOH, annpoKeVI
MI1PY~UieA 3Kenepi1MeHTanbHble AaHHble. OH AaeT xopowy~ annpoKeVI
Ma~VI~ He TOnbKO ~yHK~I111 ,HO 11 ee npOI13BOAHbiX nepeoro 11 6onee 
BbleOKOrO nopRAKa. 

nporpaMMbl Hanl1eaHbl Ha R3b1Ke ~OpTpaH- IV. HMe~TeR MOA11$11Ka
~1111 3TI1X nporpaMM, KOTOPble MO~HO HenoepeAeTBeHHO np11MeHRTb 
Ha 3BM CDC-6500 /o6bi4HaR T04HOeTb/, 11 Ha 3BM eep1111 EC 
VI IBM I ABOI1HaR T04HOeTb/. 1 

nporpaMMa SMAP AaeT B03MO>KHOeTb npOI13BOA11Tb 11HTepnonR~VI~ 

11 erna>KI1BaHI1e AeHeTBI1TenbHOH ~11311KI1, 3aAaHHOH Ha OTpe3Ke, 
11 np116n11>KeHHO HaXOA11Tb ee npOI13BOAHble. 

nporpaMMa SMAPC AenaeT TO >Ke eaMoe AnR KOMnneKeHOH ¢YHK
~11VI, 3aAaHHO~ Ha OTpe3Ke AeHeTBI1TenbHOH oe11. 

nporpaMMa SPLIN npOI13BOA11T ennai1H-annpoKei1Ma~VI~ nopRAKa 
2k-1 2 VI RBnReTeR 4aeTHbiM eny4aeM npeAnaraeMoro e '1/ 

MeTOAa. 

A. nOCTAHOBKA 3AAA4H H KPATKOE OnHCAHHE METOAA 

1. H H T e p non q ~ 11 R 
3aAa4y VIHTepnonR~I111 MO>KHO e¢opMynV1poeaTb eneAY~IJ.II1M o6pa3oM: 
H3seeTHbl 3Ha4eHI1R ~YHK~1111 F(x) eN T04Kax x1 .x 2 , ... ,xN Ha 

oTpeaKe I a,bl. Tpe6yeTeR Hai1TI1 3Ha4eHI1R ¢YHK~1111 e T04Kax 
Xt xi ; j - 1 .... , N . B fionee o6111eM eny4ae Tpe6yeTeR Hai1T11 11 3Ha-
4eHI1R npOV13BOAHbiX F(n) (x). npeAnO>KeHHbiH MeTOA eoeTOI1T B TOM, 
4TO annpoKe11MI1PY~IJ.IaR ¢YHK~11R Bb1611paeTeR KaK eaMaR rnaAKaR, 
npOXOARIJ.IaR 4epe3 Bee 3aAaHHble T04KI1. 4T06bl 3TO eAenaTb, 
BBOART Kpi1Tepi1H rnaAKOeTI1 eneAY~II1M o6pa30M: nyeTb aHani1TI1-
4eeKaR ¢YHK~11R F (x) onpeAeneHa Ha oTpeaKe [ a, b], TaK 

f Ovv~:r .~:lHI!I!i WNIKji 
·. ~ §trJreMBitBJII 

' Eit16J.fi'K)TEHA 
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4TO I F (x) I<"" ; I F{n)(x) I<"" , x E- [ a, b]. Mo>KHO eKOHeTpyHpoeaTb 

Mepy I(F), B KOTOpyiO BKJ1104eHbl Bee npOH3BO,QHble F(n) (x) 

b 
I(F) = I I Bnl f IF( n)(x) 12dx /1/ 

n=O a 

H Tpe6oeaTb, 4T06bl I( F)= min. /2/ 

B 4acTHOM cny4ae, KOr.Qa Bk = 1; B. =0, j f, k, nony4aeTeR 

ennai:1H nopR.QKa 31:-1. Ko3$<llH~HeHTbl JBn Bbi6HpaiOT TaKHM o6paaoM, 
4T06bl PR.Q I 1 I 6biJ1 eXO.QRIIIHMCR. . 

Tor,Qa 3a,Qa4y HHTepnOnR~H~ MO>KHO C~OPMYI1HpOBaTb TaK: 

a/ nocTpoHTb PR.Q Z(x)= IAkcpk(x), TaKol-1, 4TO 
6/ Z (x 

1 
) = F (x 

1 
) , k= 1 

e/ I( z) = min, 

r.Qe 9? k(x) - nonHaR cHcTeMa I1HHe!::iHo-HeaaeHci1MbiX CIJYHK~111:1. Y.Qo6-

HO Bbl611paTb ¢k (X) OPTOrOHaJlbHbiMH 8 CJle.QYKll!leM CMbiCJle: 

I ( ¢ k ' </> f ) = (\e I ( ¢k ) ' /3/ 

r,Qe 

b 
l(f. h)= I ! Bn I I f(n) * (x) h(n) (x) dx, 

n=O a 

/4/ 
I(f,f)~l(f). 

··MO>KHO ,QOKa3aTb, 4TO 3Ta 3a,Qa4a 11MeeT O,QHO 11 TOJlbKO O,QHO 
peweHHe: 

N 
Z(X)= _l AjR(x,xj), 

J= 1 

"" 
r,Qe R(x,y) ~ I¢ (x) ¢' (y)/1(¢ ), 

k=1 k k k 

a KOHCTaHTbl Aj onpe,QenRmTCR KaK peweHHR J111He~HO~ CHCTeMbl 
ypaeHeHHR 

N 

/5/ 

/6/ 

Z(xi) = _I
1 

A.i R(x i'xi J~ F(x 1 ). 
J= 171 

2 

i, ,, 
I 

1(.. 
!-.!', 

·~~~ 

, 
~ 

:{ 

' 

AnR I (z) nony4aeTCR 

N 
l(z) l A 1.\j R(xj,xi ). /8/ 

i,j=l 

Mo>KHO noKa3aTb, 4TO owH6Ka I t(x) 1
2 =I Z( x) - F( x) 12 orpaHw 

4eHa ceepxy. 3ra rpaHI1~a y6bleaeT e poeTOM N H RBI1ReTeR npoH3-

ee.QeHHeM .QBYX MHOlKHTene.:i. 0,QHH H3 HHX I (F), a ,Qpyro.:i, 1/, 3aBHCHT 

TOJlbKO OT 3Ha4eHHH X I H OrpaHH4eH CBepxy BeJ1H4HHOH, y6biBaKJ-

I!Ie~ 3KenoHeH1.1HanbHO e pocToM N. TaKaR rpaHH~a ey111eeTeyeT H .QilR 

npOH3BO,QHbiX: 

I t(x) i 
2

:..:: I(F) 7](X) /9/ 

I t(n) (x) 1
2 ~-! z(n)(x) -F(n) (x)::.... I( F)'l/n (x). /10/ 

o2n 
B eny4ae, KOr,Qa Bn ~ --- H CIJYHK~HR 3a,QaHa e N paeHoy,Qa-

( u n)! 
neHHbiX T04KaX, 

2 1a 
'1/"' sin 2 (Nx

0 
)0(1) exp(-(ND/2)' ) /11 I 

'1/n (N/2+ 1)
2

" 0(1) exp( -(ND/2)
2/a ) . /12/ 

2. CrilAJKHBAHHE 

3Ha4eHHR F(x 1 ), i = 1 ..... N 113MepRIOTCR e HeKoTopo.:1 norpew-

HOeT biO. nyeTb CIJYHK~HR, OnHCbiBaiOI!IaR H3y4aeMbiH npouecc, RBI1ReTeR 

rna.QKO.:i. B 3TOM cny4ae ecTeCTBeHHO e.QenaTb nonbiTKy erna.QHTb 

3KenepHMeHTaJ1bHble ,QaHHble 11 TeM eaMbiM CHH311Tb ypoBeHb WyMOB 

H H3BJ1e4b 60J1bWe HHCfJOpMai.IHH. np11 3TOM Ha,QO noaa60THTbCR 0 TOM, 

4T06bl CIJYHKI.IHR 6blna rna.QKo.:i Ha seeM oTpe3Ke H He HMena pe3KI1X 

Oei.IHI111RI.IHH 8 npoMe>KyTKaX Me>K.QY eoee,QHHMH 113MepeHI1RMl1. 

3a,Qa4a erna>Kl1BaHl1R eoeTOl1T 8 HaXOlK,QeHHH TaKOH CIJYHKI.IHH Z(x), 
KOTOpaR ,QOJllKHa npoXO,Ql1Tb B6J1l13l1 Ka>K,QOH 3a,QaHHOH T04Kl1 11 8 TO 

>Ke BpeMR AOJllKHa 6b1Tb KaK MOlKHO 6onee rna,QKOH, 3TH YCI10Bl1R 

npOTI1BOnOJ10lKHbl, 11x MOlKHO 06De,Ql1Hl1Tb 8 O,QHO: 

N 
I 

.i"'l 

2 
Z ( x j ) - F ( x J ) I w J + w 0 I( z) =min , /13/ 

r,Qe F(x j ) , j = 1, ... , N - 3Kenepl1MeHTaJ1bHble .QaHHble, a Z(x) eeTb 

l1eKOMaR CIJYHK1.111R. 

3 



PeweH~e 3TOH npo6neMbl: 
N 

Z(x) ~ l AJ R(x,x j ), 
J= 1 

rAe KOHCTaHT~ ~ onpeAenR~TCR ~3 ycnoB~H 

N I 
l Ai [ R(x 1 ,xi )+w

0
/w. 8 l= F(x ). 

i=l J J I 

/14/ 

/15/ 

Cy111ecTByeT HeKOTOpbiH nfo~ason B Bbl6ope v. 
0 

~ v.. , j = 1,. ... N. 
06~4HO s~6~pa~T Wi=!~ZJ!- , w0 - napaMeTp crnamJsaH~R. Ecn~ 
\\ O 04eHb Mano, TO B Z(x) MOryT nORBI1TCR OC~I1nnR~I111 113-3a 
3KCnep~MeHTanbHOro wyMa B F(x 1). a ecn11 w 0 cn11wKoM sen~Ko, 
nony4aeTCR o4eHb rnaAKaR KPHBaR, HO Z(x

1
) YAanR~TCR OT F(x

1
). 

6. nPOrPAMMHA~ PEAnH3AUH~ AnrOPHTMA 

B nporpaMMax SMAP, SMAPC, SPLIN peani130BaH anrop~TM 
rnaAKOH annpoKC~Ma~l111 AnR cny4aR, KOrAa 1 F(oo) \=0,! F(nl( ..... ) 1~ 0. 

nonHbiH Ha6op <)JyHK~11H rpk (X) 3aAaeTCR KaK 

cf> k (X)= e ikx k=0,±1,±2, ... /16/ 

3TOT Ha6op OpTOrOHaneH no OTHOWeH~~ K l(g,h). 
B aaBHCHMOC Tl1 · OT BbJ6opa K03<)J<)JI1~11eHTOB Bn peanHaoBaHbl TP~ 

MOA11<)J~Ka~l1~ anrOpi1TMa. 

1. n p 0 r paM M a SMAP 
nporpaMMa SMAP noasonReT AenaTb ~HTepnonR~~~ ~ crnamHBa

H~e Ae~CTBI1TenbHOH <!JYHK~1111, 3aAaHHOH Ha OTpe3Ke, a TaKme 
HuXOA~Tb np116n11meHHO ee npo~3BOAHbJe. B 3TOM cny4ae 

B 0 2n 

II 
(2n) 1 

R (x,y )- 1/20 ch( rr(x-y) /20), 

N 

Z(x),- ~AkR(x,x k), 
k- l 

~ 1 onpeAenR~TCR 113 ycnoB~R 

4 

/17/ 

/18/ 

/19/ 

4J. 

I I 
II 

• 
( I 

'' l 

N 2 . 
lA.[R(x.,X.)tWo \z I ol I~F{x.). 

j= l J I ) ) ' .) I /20/ 

nporpaMMa SMAP pa6oTaeT B KOMnneKce c APYr~M~ noAnporpaM-
MaM~. 6noK-cxeMa 3Toro KOMnneKca noKa3aHa Ha p ~ c. 1 

MAIN PI\OGRAM 

INPUT 
DATA 
SET 

OU'l'PUT 
APPROX 

FUNCTION 

S M A P 

PHC. 1 ---

-----{rsM-1 
-----0 
-----~ 

RLAMB 
RSMAP 

- OCyll\eCTBnReT Bb1411CneHI1e K03<)J<)JI1~11eHTOB Aj ,j=1,2, ... ,N. 

- Bb1411CnReT 3Ha4eHI1R annpOKCI1MI1PY~II\eH <)JyH~~I111 ~ ee 

R 
KF 

LINEQl 

FSM 
SO 

npOI13BOAHbiX, 
- Bb1411CnReT 3Ha4eHHR <)JyHK~~H R (x,y). 
- HaXOAI1T K03$<)JI1~11eHTbl, Heo6XOAI1Mble np~ Bbi411CneH~11 

np0113BOAH~X annpOKC11M~PY~II\eH <l>YHK~I1~. 
- CTaHAaPTHaR nporpaMMa AnR peweHHR nHHeHHOH C~CTe

Mbl ypaBHeHI1R. 
- Bbl411 en ReT HOP MY I ( Z). 
- Bbi4~CnReT CpeAHeKBaApaT114HOe OTKnOHeH~e ABYX 

<)JyHK~11H. 

5 



I 

RMX - Bbi4HCn~eT MaKCHManbHoe orKnoHeHHe MemAY ABYM~ 
$YHK~H~MH, 

nocneAHHe TPH MOAYn~ MOmHO nOAKn~4aTb npH menaHHH nonb30BaTe
n~. 

06pal!leHHe: 

OALL SMAP (F,OM,X,N,SMF,SOER,Z,NZ,NO,OMO,SLAM,02,A,NDIM). 

3Ha4eHH~ napaMerpoe: 

X - MaccHB aHa4eHHH apryMeHra 3aAaHHOH $yHK~HH \REALI 
c paaMepHOCTb~ N. 

F - MaccHB 3Ha4eHHH aaAaHHoA $YHK~HH \REALI c paa-

OM 

N 
SMF 

SOER 

z 

MepHOCTb~ N. 
- MaCCHB 3Ha4eHHH KBaApaTOB MOAYn~ 3KCnepHMeHTanb

HOH owH6KH \REALI c paaMepHOCTb~ N. 
- 4HCno T04eK, B KOTOPbiX 3aAaHa $YHK~H~ jiNTEGER \. 
- MaCCHB 3Ha4eHHH annpoKCHMHPY~llleH $YHK~HH \REALI 

c paaMepHOCTb~ NZ. 
- MaCCHB 3Ha4eHHH npOH3B0AHbiX annpOKCHMHPYIOUieH 
$YHK~HH !REAL\ c paaMepHOCTb~ NDIMxNZ. B SOER(K,J) 
aanHCbiBaerc~ k -ra~ npoH3BOAHa~ e T04Ke Z(J). 

- MaCCHB 3Ha4eHHH apryMeHTa annpOKCHMHPY~liiCH ¢YHK~HH 
IRJ<~AL\ c pa3MepHOCTb~ NZ. 

NZ - 4HCnO T04CK, B KOTOp~x B~4HCn~eTCA annpOKCHMHpy~-

ND 

OMO 
SLAM 

D2 

A 

NDIM 

IJ1aA $YHK~H~ INTEGER' . 
- 4HCnO npOH380AH~~, KOTOp~e B~4HCnA~TCA 8 nporpaM

Me \INTEGER\: 
ND 0 - 8bi4HCnA~Tc~ ronbKO ,\.i. j ~ 1 ..... N. 
ND--0 - Bbi4HCnAeTCA SMF. 
ND- k . 0 - 8bi4HCn~erc~ SMF H npoH380AHble or 

AO k-roro nop~AKa. 
- napaMeTp crnamH8aHHA \REALi 
- MaCCHB 3Ha4CHHH K03¢$H~HeHT08 A 

1 
iREAL: C paaMep-

HOCTb~ N. 
- 02- L20 IREAL!. 

- pa6o4HH MaccH8 I RE·AL 1 c paaMepHOCTb~ MlYM2, rAe 
Ml ·N, M2- Nd. 

- nepea~ pa3MepHOCTb MaCCH8a SOER, aaAa8aeMaA e e~-

3~8a~111eA nporpaMMe. 
napaMeTpbl F, X, OM, N, OMO, 02, NO, Z, NZ, NDIM 3aAa~rc~ 

nonb308areneM. 

6 

nonb308arenb Momer o6paTHTbCA K cneAY~lii~M noAnporpaMMaM: 

FUNCTION FSM (SLAM,X,N ,02), 

FUNCTION SO (F,G,M), 

FlTNCTION RMX (F,G,M) 

'( 

11 

t) 
) 

~ 

KOTOPble 8bi4HCn~~T cooreercreeHHO I(ZJ ,y'( f! I F. -G. 1
2; N 

j·-t I 1 
max\ F.-G.\. 

I I 
i-t, ... ,M 

F, G - MaccHB~ 3Ha4eHHH ABYX $YHK~HA \REAL I c paaMepHOCTb~ 
M. 

M - 4HCnO T04CK, B KOTOp~x 3aAaH~ 3TH $YHK~HH, 

2, n p 0 r p a M M a SMAPC 

3ra nporpaMMa ~en~erc~ eepcHeA SMAP An~ KOMnneKcHoA ¢yHK~HH. 
l>noK-cxeMa 'SMAPC noKaaaHa Ha PHC. 2 • CLAMS, CSMAP, R, KF, CSM,CO, 
CMX HMCIOT re >Ke 3Ha4eHHA, 4TO H RLAMB,RSMAP,R,KF,FSM, SO, 
RMX 8 nporpaMMe SMAP. CMLIN pewaer CHCTeMy ypaBHeHHH c KOMn
neKCHbiMH K03<)lcfJH~HCHTaMH, 

06pa1J1CHHC: 

MAIN 

INPUT 
DATA 
SET 

PROGRAM 

OUTPUT 
APPROX 

FUNCTION 

S M A P C 

PHC. 2 

--- {c-sM J 

--- -i CD I 
---- -1 CMX I 

CALL SMAPC (F,OM,X,N,SMF, SOER, Z,NZ, NO,OMO, SLAM, 02, A, NDIM). 

3Ha4eHHA napaMerpoe re me caM~e, 4To H 8 SMAP, co cneAyiO
IJ1HMH OTnH4HAMH: 

7 



II 

MaccHBbl F, SMF, SDER, SLAM, A 
nonb30BaTenb MOmeT 06paTHTbCA 
FUNCTION CSM (SL:AM, X, N, 02), 

FUNCTION CD(F,G,M), 

FUNCTION CMX (F,G,M), 

HMeiOT THn COMPLEX. 
K noAnporpaMMaM 

M 

I(Z), \ i~l i Fi -G. ,2 I, 

M 
KOTOpbte Bbi4HCnAIOT COOTBeTCTBeHHO 

max :F. -G ' 
' I j 

i~ 1, .... M 

3. n p o r p a M M a SPLIN 

B 3TOM cny4ae Koa¢¢H~HeHTbl Bn Bb16HpaiOTCA TaKHM o6paaoM: 

Bk=l, Bn~o. n A k 

b {k) ' 
I ( z ) = f I F ( x ) 1

2 dx 
a 

l)k 2k-l 
R (x,y ) = (- I x-y l • 

2(2k-1) ! 

3To cnna~H nopAAKa 2k-l. 

06paiJ4eHHe: 

CALL SPLIN(F,X,OM,N,OMO,ND,FSM,SDER,Z,NZ,SLAM,A,NDIM) 

napaMeTpbl HMeiOT Te me 3Ha4eHHA, 4TO 1-1 B nporpaMMe SMAP. 
NM - 3Ha4eHHe NM AOnmHo 6btTb NM~N + (NS+l) I 2, rAe 
NS - nopAAOK cnna~Ha. AnA Ky6H4ecKoro cnna~Ha, HanpHMep, 

NS= 3, NM=Nt2. 

4. n p 1-1 M e p bl n p 1-1 M e H e H 1-1 A 
1-1 p e a y n b T a T bl 4 1-1 c n e H H bl x 
p a c 4 e T o e 

Ae~cTBHe nporpaMMbt SMAPC npoHnniOCTpHpyeM Ha npHMepe HHTep
nonA~HH 1-1 HaXOmAeHHA npOH3BOAHbiX OAHOnOniOCHOH ¢YHK~HH 

F(x)= A_ , rAe A=B= l., aaAaHHO~ e N paeHOYAaneHHbiX T04Kax 
X-18 4 

Ha OTpeaKe r -1, 1 l.a Aei1cTBHe nporpaMM SMAP 1-1 SPUN - Ha npw 
Mepe HHTepnonfi~HH 1-1 HaxomAeHHA npoH3BOAHbtX G(x) =lm F(x)=-~--

11- 16x2 
B nporpaMMax SMAP 1-1 SMAPC Bbt6HpaeM o~,__l_. nporpaMMy SPLIN 

2,2 
npHMeHAeM e cny4ae Ky6H4ecKoro cnna~~a nAToro nopAAKa. AnA 

8 

cpaeHeHHfl ¢YHK~HIO G(x) HHTepnonHpyeM np1-1 nOMOIJ4H Apyroi1 
nporpaMMbl Ky6H4eCKoro cnnai1Ha' 3 " 1-1 nony4aeM Te me caMble 
peaynbTaTbl, ~HTepnonA~HIO Bb14HCnAeM e M~~N T04Kax. MaKCHManb
HOe OTKnOHeHHe ¢yHK~HH, HHTepnonHpyi01J4eH OT 3aAaHHOH, noKa3aHO 
e Ta6n. 1 1-1 I· BHAHO, 4TO c poCTOM N T04HOCTb peweHHA eoapac
TaeT KaK AnA ¢yHK~HH, TaK 1-1 AnA ee npOH3BOAHbiX. 

Y•l'<.( ~~·t/ 

,...~•IG."' -l '"I 

'»!CIA IG.'•l.fl1/ 

'lf1<.1,r/6lJ)_JlJI/ 

"'"~ /6/'1-1"11 

""~" /ii.a-l_jSJf 
-- --···-

Ta6n1-1~a 1 

1 Ow1-16Ka HHTepnonA~HH G(x) Im F(x) =-

~ u 21 31 41 51 
>AJl., -1 -3 -4 -6 -6 
(,?..,)/ 0,131.10 0,.281.10 0,150,10 0,580.10 0,152.10 

I li;J -2 -2 - -3 -J -4 
D "tJ 

0,478.10 0,165.10 0,3a5,10 O,U1.10 0,444,10 

1 ... ~· 0,107.10-1 0,326,10-3 0,491.10-4 0,576,10-5 0,211.10-5! 
0 MH 

';bl"t 

0,907,10-2 0,143,10-2 0,728.10-4 o,:Jot.w-4 - 0,229 '-?>.l! 

1 .,,j 0,.!!37.10-1 0,532.10-1 0,165,10-1 0,661.10-2 0,:153,10-2. 
D >t~J ! 

1 "'s 0,202 0,925.10-2 0,228.10-2 o,518.10-3 o,:127,10-3 
0 "~S I 

o;J'"' 
0,432.10 1 0,284 0;831.10-l 0,5:14.10-2 0,379.10-2 ' ~ ... )1_ 

I .. ,3 1 1 1 1 
0 ..... J 0,302.10 0,426,10 0,229.10 0,131.10 0,835 

1 
- 1 

0,123 . -1 -1 ... :.r 0,.402.10 0,359 0,384,10 0,304,10 I 
0 .... , 

~ 
0,106.10 3 0,985.10 1 0,204,10 1 0,162 0,265 ~""")! 

I ><=S 
0 nt.J 

0,955.10 2 0,143,10 2 0,835.10 1 0,362.10 1 0,175.10 1 

~~ 
0,298.10 4 0,368,10 3 0,325.10 2 0,437,10 1 0,113,10 2 , \.?-., ) ~ 

4 4 4 3 3 1 .. ,_, 0,224.10 0,140.10 0,112.10 0,668.10 0,421,10 ; 
o .. -..; 

<_DZ"' 5 5 4 . 3 3' 
c,J ... )! o, 747.10 0,.155.10 0,157.10 0,342.10 0,249.10 I 
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N' 
VV!C<A IF -l-1 

wtctA 1 r 1'> -2-11 '1 
h1Q;t 1 ~uLt It! I 

IM"){ I f"C1Lili11 

t\.<C.~ IF1 'J-l~ll 

~"' I i=~·- t(t11 

Ta6m11..1a 2 

0 ')5 Ow1-16Ka 1-1HTepnOJlRI..II-11-1 F(x) - __ ._ .. __ 
x-0,25i 

11 21 31 .u 
0,405.10-1 0,.868.10-3 0,199,10-4 0,419,10-5 

0,702 0,.280.10-1 0,216,10-2 0,.658,10-3 

0,562.10 1 0,440 0,749.10-1 0,316.10-1 

0,392 •. 10 2 0,501.10 1 0,915 0,.542 

0,180.10 3 0,409.10 2 0,.440.10 1 0,392,10 1 

0,941.10 3 0,300.103 0,384.10 2 0,129.10 2 

-· --

51 

0,.328.10-6 

0,.687.10 .... 

0,484.10-2 

0,12, 

0,163.10 1 

0,1o.&.10 2 

AeTop Bblpa~aeT rny6oKy~ 6naroAapHOCTb B.U.6aH4eey 1-1 
r.E.reopr1-1eey 3a none3H~e o6cy~AeHI-1R, 
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PyKoni-1Cb nocTyn1-1na e H3AaTeJlbCKHH OTAen 
16 OKTR6pR 1980 rOAa. 

HeT Jnt npo6eJIOB a BameH 6H6JIHOTeKe? 
8bl MOlKeTe ROJIY4MTb no ROI!Te nepei!MCJieHHble HMlKe KHMrM, 

ecJIM oHM He 6b1JIM 3aKa3aHbl paHee. 

.lll,2·8405 

Pl,2·8529 

.ll6·8846 

.lll3·9164 

,lll,2·9224 

.ll-9920 

.ll9·10500 

.ll2·10533 

.lll3·11182 

.lll7·11490 

.ll6·11574 

.ll3·11787 

.lll3·11807 

,lll,2·12036 

Pl8·12147 

TpyAW IV Melii.IIYH&poAHoro cawnouy· 
wa no .. uJCe awcoJCBX uepral a Jne· 
weaTapawx 'I&CTBQ. Bapaa, 1974. 

TPYAW Melll.llyaapoAHol w~eonw·cewa· 
H&pa WODOAWX y'leHWX. AJCTY&nloBWe 
Dpo6neww •UBJCB Jnewenapawx 'I&C· 
TBJI. Co'IB, 1974. 
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Melll.llyH&poABoe coaewaaae no weTo· 
AJIICa npoBODO'IHWX IC&Wep.,lly6aa,J975. 

IV Melll.llyHBpoABwl cewaup no npo· 
6newaw .. ,BkB awcoJCax uepral.,lly6· 
H&, 1975. 

TpyAW MeliiAyaapo,IUlol Koa.epe&IIBB 
no u6paaaww aonpocaw CTPYKTypw 
BJlp&. ,lly6aa, 1976. 

Tpy.11w II CawDouywa no JConeKTBB· 
aww weTouw ycJCopeaaa.,lly6aa,l976. 

TPYAW X Melll.llyaapo_iu.ol WJCODW 
WODOAWX y'leHWX DO .B]BJCe BWCOICBX 
uepral. Suy, 1976. 

TpyAW IX Melii.IIYHAPOABoro cawDo· 
Jaywa Do a.11epaol ueJCTPOHBKe. Bap· 
... 1977. 

TpyAW Melii.IIYHBpoABoro cawDouywa 
DO B36p&HHWW Dp06DeWAW CTATBCTB• 
'18CICOI WUAHBICB. ,lly6aa, 1977. 

C6opaaJC aaaoTaul XV coaewaaaa Do 
aAepaol cneJCTpocJCODBB a Teopaa •A· 
pa. ,lly6aa, 1978. 

TpyAW Ill Melii.IIYHApGABOI WICODW DO 
aeiTpoaaol •• , .... Anywn, 1978· 

TPYAW Ill Melll.llyaapo,IUloro coae· 
WBHBB DO DpODOPIIBOH&nloHWW B .11pel· 
~aww JC&wepaw. ,lly6aa, 1978. 

TPYAW Yl BcecoJOlHoro coaewa· 
HBB DO YCICOpBTeDaW l&pallleHHWX 
'IACTBQ. ,lly6H& 1978. /2 TOW&/ 

TpyAW V Melll.llyH&PO.IIHOro cewa
aapa DO Dpo6newaw •• ,. •• awco· 
ICBX JHepral. ,lly6aa 1978. 

TPYAW Ill coaewaau no acnon .. -
lOBAHBIO onepHo··BlB'ICCkHX we· 
TOAOB Jl,DI peweHBa Hay'IHO·Tex· 

BB'IeC::kB:I B H&pOJlHOXO:JIICTBeH· 

HWX :I&.Q,&'f. 

2 p. 05JC. 

2 p. 60 JC. 

I p. 90 JC. 

4 p. 20 IC. 

3 p. 60 k. 

3 p. 50 JC . 

2p. 50k. 

3 p. 50"· 

5 p. 00 IC . 

6 p. 00 IC. 

2 p. 50 JC • 

3 p. 00 JC • 

6 p. 00 JC. 

7 p. 40 "· 

5 p.OOK. 

2p.20 IC. 
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