Tem He MeHee, Kak ObLIO OTMeueHO B MoHorpadun [3], Haaudme nHTe-
IpaJIbHOM SKCIIOHEHTH! Fi 3HAYUTELHO 3aTPYIHIAET GBICTPOE MOIydIeHne pe-
3yJIbTATOB PacIeéToB 1 OIeHOK. IlosTomy ObLIO paspaboTaHO MPUOIMKEHUE
IIPUBEIEHHOIO BBIIIE PEIIeHUs CKICHKOM 13 D/IeMEeHTaPHBIX (DYHKIINA 1Mo 1a-

pamerpy [3:
n_ )Y, ecm B< B, .
1=1,2,

s Yy, €Cjia ﬂ > /Bia
B =289, =21,

1€
Yo =Ina — In(—Inv) + 0.83(1 — v),
yi=n(2a(8- A/ (1-e"200)) =12,

2.
Aj=11, Ay =10+ (10— v)g.

IIpu sTom misg npubsnKeHUd y; OTIMYNE TOJyYaeMbIX KO3(DDUINEHTOB
a, 3 moxer coctaBysiTb 0k010 10%, a 1 npub/nKeHus Y5 TMOTPENTHOCTH He
JIOT2KHBI TIpeBbImaTh 2%.
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CIBUT siBJIseTCa Oojiee TPOCTOi omeparmeii (0 CpaBHEHWIO CO CXKATHEM ),
TO PACCMOTPUM BOIIPOC 00 OPTOTOHAJIBHBIX 0A3MCaX U OPTOMOIOOHBIX CHUCTE-
max (dpeiimax [lapceBasisi) U3 mocseI0BATENBHBIX CIBUTOB OIHOM WJIN JBYX
byHKIHUIT B HEKOTOPHIX IIPOCTPAHCTBAX TPUIOHOMETPUIECKNX MHOTOUIEHOB.

ITycre T} — mpocTpaHCTBO TPUTOHOMETPHYECKUX MHOTOYJIEHOB CTEIEHU
HE BBIIIIE 7

n

T"(z) =T§(z) = % + Z aj, cos kx + by sinkx = Z cpe'?
k=1 k=—n

¢ jeficTBUTEIbHBIMU (UJIM KOMILIEKCHBIMHU ) Koaddurmenramu ay, by,

DTO MPOCTPAHCTBO PasMepPHOCTH 2n + 1 HaJI mojaeM JAefiCTBUTEIbHBIX Un-
cen R (kommiekcubix uncen C).

O6osnaunm siipo Jdupuxie (cm. [1, c. 94], [2, c. 86])

1 " sin 22l
D'(x) = Di(z) = = + 3 coskz = o2
(x) 0(x) 5 2 cos kx 2o ,

a obobrennoe aapo Jupuxse (¢ MOKOMIOHEHTHBIME CIBUTAMHU Sk, k =
l,...,n) —

1 n
D"(z) = D{(x) = :|:§ + Z cos(kz — sy,).
k=1

Teopema 1. Cucmema nocaedosamesvHvlix cO8U208 HOPMUPOSAHHO20
0bobuerrozo sdpa Jupuzae

2 L 2
— r— ———J7
@2n+ Lr O m+ 1)

g = 0,%£1,...,£n, 0bpaszyem opmoHOPMUPOBAHHBLT BA3UC 8 NPOCTPAHCMEE
MPULOHOMEMPUHECKUT MHO20UAEH06 T .

JlokazareabcTBO. /1s1 1D0Ka3aTeabCTBA OPTOrOHAJIBHOCTH CHCTEMBI
CIBUTOB HOPMUPOBAHHOT'O 00O0DIIEHHOro saapa Jupuxie mokaxKeM, 9TO siapa
Hupuxne Dy (z) u D" (:c — 2n2+1j7r), j==+1,£2,...,+n, opTOroHAILHBI HA
[0, 27]. [HeiicTBUTENBHO, UCHOIB3YS OPTOrOHAJIBHOCTD TPUTOHOMETPUIECKOMN

cucrembl Ha [0, 27], moyYaem, 9To
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2T

/Dg(:v)Dg (z — 2n2+1j7r) dx =

0

27 n n
— / i + Z cos(kz — si) Z cos (22]k:7r) cos(kz — si) | dz =
3 k=1 k=1
27 n
:/i—k cos(sﬂf)cos (kx — sp,) dx :_‘|‘7TZCOS 22;117;
) k=1
_ opn (27 — M —0.
) T ()

Cucrema HOC.TIe,ZLOBaTeJ'IbeIX CIBUTOB HOPMUPOBAHHOI'O 0OOOIIIEHHOTO SII-

pa Hupuxie ,/ w=——-Dy ( ﬁj’f(), j=0,%£1,...,£n, obpazyer opToro-

(2n—|—1)71'
HAJBHYIO CHCTEMY, OHA IPHHAJJIEKUT IPOCTPAHCTBY T[] M KOJIUIECTBO 3JIe-
MEHTOB B Heil 2n + 1, 94TO coBmajaeT ¢ pa3MepHOCTHIO IPOCTPAHCTBA 1§ .
3Ha4nT, 3TO OPTOHOPMUPOBaHHBIN 6asuc B Tj.

IIpumewanne. Ilpu s, = 7, &k = 1,...,n, obobmennoe anpo Jupux-
Jie CTAHOBUTCS COpsizKeHHBbIM siipoMm Tupuxie (em. [1, ¢. 94], [2, c. 86]) ¢
nobaBJieHHEM IIOCTOSHHON j:%

~ 1 1 .
D (a:)i§::|:§—|—;smka:.

OTmeruM, 9TO BEPHO U 0OpaTHOE yTBEPXKICHHUE.

Teopema 2. Ecau cucmema nocaedosamenvruvix cdsu206 00Hot GyHKryuU
o(x —ja), 7 =0,%1,...,+n, obpasyem opmoropmuposartvil, basuc 6 npo-
CMPAHCNBE MPULOHOMEMPUNECKUT MHO204Aen08 T, mo ona cosnadaem c
cucmeMoﬁ cd6U2068 HEKOMOPO20 HOPMUPOBAHH020 0000w EeHH020 Adpa [lupuz-

ne | m—==Dyg ( ﬁjw), 3 =0,%£1,...,£n, ¢ mownocmwro do nopadka

(2n+1
Pyrryul cucmemvl, U UBMEHeHUS UL 3Hako8 (ymroorcenus na —1).

ITycts T, 1 < m < n, — IPOCTPAHCTBO TPUIOHOMETPUUECKNX MHOTO-
WIEHOB C KOMIIOHEHTaMU OT M J0 N, TO €CThb MHOTOYJIEHOB BHUIA

n

" (z) = Zakcoskx—|—bksinkx = _zm: —I—XH:
k=m

k=m k=—n

C JeHCTBUTENbHBIMU (MJIM KOMILIEKCHBIME) KO3 duimenramu ay, by,.
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Do mpocTpancTBO pazmepHocTH 2(n—m+1) Hag oJIeM 1efiCTBUTEIbHBIX
uncen R (kommiekcubix wuces C).
Beemem miig 1 < m < n aapo

n

Dp(x) =) coskx =D"(z)— D" }(z) =

k=m
sin 2"“&: — gin 2™ L —1l,  ¢in ”_g’“x cos "+mx
pr— pr— 3
2 sin 5 sin 5

anasor sapa Jupuxie, a anajorunanoe 0600IEHHOE AP0 (C MOKOMIIOHEHT-
HBIMU CIABUTAMHU Sk, kK =m, ..., n) —

= Z cos(kx — si).
k=m

CornpsizKeHHBIMI K HUM SApaMu OyIyT sipo

n

Dp(z) =) sinkz=D"(z) - D" }(z) =

k=m
cos 21 1.2: — cos 2"“ sin ”"’;Hx sin "+mx
2 sin 5 sin 5

U aHAJOru4IHOe 0006IIeHHOe AP0 (C TMOKOMIOHEHTHBIMU CIBUTAMU Si, k =

=m,...,n) —
n

D (z) = Z sin(kz — si).

k=m

IIpumeuanmne. [Ipu mobasiennu K KaxKaomy S, kK = m,...,n, BeJUIH-
HBI /2 3 o6obmienHoro sapa D () mosaydaem 0606IIEHHOE COTPSIKEHHOE

ATPO D" ().

Teopema 3. Cucmema cdsuzos HOPMUPOGAHHOZO 0bobuleHn020 A0-
pa D" () u 0bobuenrnozo conpastcernozo adpa D, = (T) ¢ odunaxosvimu no-
KOMNOHEHMHOMU COBUAMU Sk, k =M, ..., 1, M0 €CMb CUCTEMA

D) \z————jm| u
Vin—m+1)r n—m+1
(1)
1 j«)n( 2 )
r— ————7 |,
Vin—m+)r " n—m—|—1‘7
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7 =0,1,....n—m, 1 < m < n, obpadyem opmoHOPMUPOBAHHBILT ba3uc 6
npocmparcmee MpPu2oHOMEMPULECKUT MHO20MAeH06 T .

n
HoxkazarenbcrBo. Crepsa nokaxkem, uro obobiiennbie sapa D7 (z) u

D (x — n_Lmij), j = 1,2,...,n — m, oproronasbubl Ha [0,2x]. [leii-

CTBUTEJILHO, UCIIOJIb3Ys OPTOTOHAIBLHOCTh TPUIOHOMETPUYECKOI CUCTEMBI Ha
[0, 2], mosryuaem, 9o

2T

/Dfn(ac)DZ1 (z — —2jm) de =

0

27 n
= / Z cos(kz — sy,) Z cos nzjﬂlﬁl) cos(kx — si) | do =
k=m

/Zcos M) cos® (k‘x—sk)dm—chos (2 =

k=m

sin j7 cos (M)
=0

n—m+1
=7D" (23—7’) =T :
m \n—m+1 : s
" 2sin (7=057)
Suaunt, 0bobmenHbe gapa D7 ( — %mﬂ j7r) j=0,1,. — m, op-

ToroHasbHbl Ha [0, 27]. YunrbiBas TIPEABIAyINEe IPUMETAHIE HMEEM, ITO 1

2 ),]:0,1,...,n—m,

00O0DIIEHHBIE CONPSI?KEHHbBIE AIPa D (gc El———

opToroHaJibHbI Ha [0, 27].

Tenepn mokazkeMm, 4to 0606mmenHoe sapo D! (x) n 06obieHHoe compsi-

Nn . .
)KeHHoe dnpa D, (a: — %er]ﬂ), rne ;7 = 0,1,...,m — m, OpPTOrOHAIbL-

ubl Ha [0, 27]. Vcnonb3yss OpTOroHaIbHOCTh TPUTOHOMETPUYECKOH CHCTEMBbI
Ha [0, 27| mosrygaem, 94To

2T

/D’Tﬁf,b(:c)lfv):1 (z — —2gjm) dz =
Z cos(kx — sy,) Z sin (22 ") cos(kx — ;) | do =
k=m

/ Z sin ( 23'” ) cos®(kx — sp) dz = —7 Z sin n237i11) =
k=m
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sin j7 sin (M)
=0

~ ; n—m+1
= —7nD (—277T ) = —7 :
n—m+1 2sin ( Jm )
n—m+1
M3 moka3aHHOrO CJjeayeT, 49TO JII00oe CIBUHYTOe OOODIIEHHOE SIIpO
n 2 —
D (a: — n_—mﬂlw), rme [ =0,1,...,n—m, u 10060€e cCABUHYTOE 000OIITEHHOE
= n - .
conpszkeHHoe da1po D, (:c — n_LmH]w), rme 7 =0,1,...,n—m, opTOroHaJb-

ubl Ha [0, 27].

Nrax mokasano, uro cucrema (1), cocrosiimast U3 moce0BaTeIbHbIX C/IBH-
roB HOPMUPOBAHHBIX ODOOIIIEHHBIX SIE€P U IIOCJIEI0BATEIbHBIX CIABUTOB HOP-
MHPOBAHHBIX COIPAKEHHBIX ODOOINEHHBIX dAaep, 00pa3yeT OpPTOTOHAJIBHYIO
CUCTEMY, OHA TPUHAJJIEIKUT MPOCTPAHCTBY 1, M KOJWYECTBO SJIEMEHTOB B
Heit 2(n —m + 1), 9To coBnajaer ¢ pasMepHocThIO mpocTpancTsa TT . 3Ha-
YUT, 9TO OPTOHOPMUPOBaHHGIN Oasuc B ).

n

Teopema 4. B npocmparcmee T, n > m > 0, ne cywecmsyem opmo-
HOPMUPOBAHH020 ba3uca U3 c08u208 00HOU GYHKUUY 6uda

oz —ja), 7=0,1,....2(n—m)+ 1.

ITpumeganue. Ymo xacaemca npocmparncms T, n € N, mo se2ko 3a-
memumo, umo 6 T dynryuu %cos nr u % cosn(x — m/2n) = % sinnw
1 1 1
(a maxoice —=sinnz u z=sinn(z+m/2n) = = cosnx) obpasyrom opmorop-
MUPOBAHHBIT 6a3UC.
Onpenesienne. Cucrema s1eMeHTOB {p; } rumpbeprosa npocrpancTsa H

(maz moseM R nan C) maswpiBaercst opmonodobHotd, eciu st J1060ro SI1eMeH-
ta f € H BepHo paBenctso f = > (f, ¢;)e;.
J

YMHOKAS 3TO PABEHCTBO CKAJIAPHO Ha f ToaydumM paseHctso || f||? =

S I(f, ¢i)|]?, xoTopoe onpenensier dpeiimbr [Tapcesamns. [Tostomy Beskas
J
opTononobHas cucrema apigercs dpeiimom ITapcesasna. zBectro u 9o Beg-

kuit peitm [Tapcesang saBagercs oprononobuoit cucremoit (cum. [3]).

Teopema 4. IIpu k > n > m > 1 noayuarouasca us 0bobuweHHvx sdep
D! (z) cucmema cdsuzos

2 o 2
—_— x_—
2k + )™ 2k +17" )

J=0,%1,...,+k, obpasyem opmonodobryro cucmemy (Pppetim Ilapcesanrs)
e T7 .
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JIloKa3aTeJbCTBO. JTa CHCTEMA SIBJSETCA OPTOTOHAJBHON IpOeKIiueit
Ha T CHCTEMBI CIBUT'OB HOPMHPOBAHHBIX 0000meHHbIX gaep dupuxie

2 2
= Dk _ ;
2k 4+ 17 ° (x 2k + 1”) ’

7 =0,%£1,...,+k, koTopas mo Teopeme 1 obpasyeT OpTOHOPMHUPOBAHHBIH Oa-
suc 8 T O T". A opToronanbHas IPOEKIUA OPTOHOPMUPOBAHHOTO Ga3mca
u3 Tk — opronogobuas cucrema B T7?. Beab mo6oit smement uz T, MOKHO
Pa3JI0KUTL 110 OPTOHOPMHUPOBaHHOMY 6azucy u3z Th, a MOTOM B pasjiorKe-
HUM BCIOJLy 3aMEHUTD 3JIEMEHTh OPTOHOPMHUPOBaHHOTO Gaszuca u3 T4 Ha mx
OPTOTOHAJIBHBIE TTPOEKIINN Ha 1)).
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KoncranTs! Jlebera mjsi MHTEPIOAIIMOHHBIX ITPOIECCOB JlarpaH:ka Tpu-
FOHOMETPUIECKUMHU IIOJHHOMAMHU C PABHOOTCTOSINIMMU y3JIaMU Ha IIEPHO-
Je xopomro um3ydenbl B paborax A. Surmynna, B. K. [Izamgpika, X. Dauxa,
K. Ilemnepa u apyrux maremarukos [1-3]. Xors Bonmpoc o mepenoce Takmx
OIEHOK JIjIsi MHTEPIIOJIMPOBAHNUS Ha TTOAMHOKecTBax [0, 27| BIIOJIHE ecTecTBeH
B paMKax o0Ieil Teopuy MHTEPIOJNPOBAHUSA HA MHOXKECTBAX, Pa3BUTON B
tpynax A. A. IlpuBasioBa u ero yuenukos [4, 5] , mpocreiimmuii ciydaii ogHo-
ro OTpe3Ka KOpode MEPUOIa OCTABAJICA HEM3YUIEHHBIM JI0 CAMOIO ITOCIEIHErO
BpeMenu. B HemasHux paborax [6, 7] ObLM paccMoTpeHbl KOHCTaHTHI Jlebera
JIJIST MHTEPIIOJSIINOHHBIX IIPOIEeCcCcoB JlarpaH»Ka 1Mo HyJIIM TPUTOHOMETPHIIe-
ckux nosmHOMOB B. C. BumeHCKOro moJIyIesioro mopsijika, HauMeHee YKJIO-
HAOIIUXCA OT HYJIsI HA [—w, w| ¢ OlpeieIeHHbIM 00pa3oM (bUKCHPOBAHHBIMU
cTapIuMu rapMoHuKaMu. B gactHocTH, B pabore [7| 66110 yeTaHOBIEHO, 9TO
9TH KOHCTAHTHI HE 3aBUCAT OT W W COBIIQIAIOT C KOHCTAHTaMM, PACCMOTPEH-
ubpIME B [1-3].
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