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Anoranis. IIporonyrotbess MoaM(iKOBaHI TPUTOHOMETPHYHI CIUIAMHH, IO MAlOTh TOYHINN pPe3yIbTaTd
IHTEePIIOMIOBAHHS B MOPIBHAHHI 3 ICHYIOUHMH AaHAJIOTIYHHIMH MeTOJaMu. Bka3zaHO MeTomu po3paxyHKY
HEBIZIOMUX KOE(IIli€HTIB I 3alpOIOHOBAHKX CIUIAlHIB. Bu3HaueHO mepeBarn Ta 001acTi MPaKTHYHOTO
3aCTOCYBAHHS 3aIIPOIIOHOBAHOTO METO/TY IHTEPIIONISLIIL.

Abstract: This paper proposed modified trigonometric splines, which has more accurate interpolation results
compared with existing methods. Here defines methods of calculating unknown coefficients for the proposed
splines. The benefits and key areas of deployment of trigonometric interpolation method are defined.
Annotanus: IIpemnararorcs Moau(pUINPOBaHHBIE TPUTOHOMETPHIECKHE CIUIAHbI, IMEIOMNUX OoJiee TOUHbIe
pe3yJIbTaThl HMHTEPIOIIUN II0 CPaBHEHHIO C CYIIECTBYIOINMMH AaHAJIOTaMH. YKa3aHbl METOIBI pacdera
HEU3BECTHBIX KOO((UIMEHTOB Il NPEUIOKEHHBIX CIUIaifHOB. OmpereneHbl NMPeUMYIecTBa U 00NacTu
MIPaKTHYIECKOT0 MPHMEHEHHS PEUI0KEHHOTO METO/1a HHTEPIOJISIIHH.

Ku11040Bi c;10Ba: iHTEPIIONALIS, TPUTOHOMETPUYHA IHTEPIIONISAIISI, CIUTAKH.
BCTYII

3HaYHUH PO3BUTOK arapaTHOro 3a0e3MeueHHs] B Cy9aCHOMY TEXHOJIOTIYHOMY Ta iHQOpMaIiftHOMY CBIiTi
BHMAarae CTBOPCHHsS Ta BIPOBADKEHHS HOBUX Ta €(EKTUBHUX METOJIB Ta MOJENed OOpPOKH 1 TMpeacTaBICHHS
nmaaux. Lle crocyeTbes Maiike BCix Taiy3eit cydacHOi Haykd. B 1iif poOoTi IpomoHy€eThesl HOBUI MeTOT 00pOoOKH
JICKPETHUH JaHUX, 3aCTOCYBaHHS SIKOTO JUISi OKPEMOTO THIy MPAaKTUYHHUX 3a/a4ax JO03BOJIUTH OTPUMATH
TOYHII Pe3yNbTaTH B MOPIBHAHHI 3 aHAJIOTIYHUMH METOJJAMH.

IlepcoHanpbHMIA KOMIT'IOTEpP MIIIHO BBIMIIOB JO IMOJACHHOTO XHUTTS SK OOOB’S3KOBUH TpUCTpiit
BBEJICHHSI, BUBEACHH, 30epiranHs Ta ImBHIKOI 00poOku iHdopmamii. OqHIM 3 HAWOIIBII MOMUPEHUX THUIIIB
iHpopmamii € 300pakeHHS (SK IBOBHMIpHI, TaKk 1 TpUBHMIpHi). ICHye Bemmka KiTBKICTH OIepamiii Hax
300pakeHHIM, AKi 32 CBOEIO CYTHICTIO 3BOAATHCS J0 OOpOOKHM OMCKPETHWX NaHWX. Hampukimam — 30imbpImeHHS,
TTOBOPOT, TOOYIOBA JNiHiH, IITOMMH Ta iH. [0 00poOKH TUCKPETHUX AaHUX TAKOXK 3BOIATHCS 3a/1adi pO3PaXyHKY
BUTpATH PilvH, ra3iB; CTUCKaHHA iH(OpMAIIil; MOJICITIOBAHHSA AMHAMIYHUX CEpPEIOBUIIL.

B pobGoTi posrmsamaeTecs OOWH 3 METONIB OOpOOKH IHCKPETHHX MHAaHWX — IHTEPHOJIAIiSL
TPUTOHOMETPUIHUMU CIDIaifHaMu. [HTepmomis — mporec po3paxyHKy IPOMDKHHUX 3HaY€Hb HEBIIOMOI (DYHKIIIT,
AKa 3aJaHa CITKOIO TUCKPETHHX 3HA4YCHb. [HTEPHONSMiA CllaJaHaMH — ONWH 3 METOMIB IHTEPHOJIALIi, SKIHA
TOJIsITae B MPECTABICHHI HEBiIOMOI (YHKIIT MK CYCITHIMH TOYKaMHU IHUCKPETHOI CITKH MOJIHOMOM IIiJIOTO
CTETCHS.

OI'JISI] ICHYIOUUX AHAJIOTIB METOJY TPUTOHOMETPAYHOI IHTEPIIOJIALIII.

Iness ctBopeHHS MOAU(IKOBAHWX TPUTOHOMETPUYHHMX CIUIAHHIB TMOJSTae y Tepexomi  Bif
mosiHOMianbHOI (opMM 3amuCy CIUIAiiHy A0 TpUTOHOMeTpuduHOi. B  myOmikamisx, oo TmoB’s3aHi 3
IHTEPIIOTIOBAaHHAM, JIOCUTh YacTO BHUKOPHCTOBYIOTHCS TPUTOHOMETPUYHI (YHKIII IS 3amucy CIUIaiHiB.
[Ipoananizyemo HalOIIBINI ITiKaBi Ta TIOMITHI 3 HUX.

OnuH 3 HAHOUTBIT TIOMTUPEHUX METOIIB TPUTOHOMETPHYHOI IHTEPIOJAIIl € 3aCTOCYBAaHHS PO3KIANY
obyskuii B pag @yp’e [1]. Iepioguuna dynxuis f(¢) = f(¢+T),V t € (—o0;00) BUKOPUCTOBYIOUH psf Dyp’e
3aIMUIIeThCS

#0, (1)

+

bl‘l

an

F(0) = py(t)=ay+ > (@, cos(j-1)+b,sin(j- 1)),

JIe N — KUIBKICTh BpaxoBaHuX y psai Pyp’e MOJaHKIB s iHTepHoysUiinoi popmynu crutaiiny, 1 —
nepion. Hexaét mnepion ¢ynkuii 7 =27 (oOpaHe 3HAYCHHS JIETKO 3MIHIOETHCS 4Yepe3 BBEICHHS
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JIOIaTKOBOTO KoedimienTa). Tomi A7 onucy BCi€l iIHTEpNONIALIHHOT PYHKITT TOCTaTHBO 3aJaTH CITKY TOYOK

f)=p,()i=0,1,2,...,2n,0<¢t, <t <t,...<t,, <27 2

BuxopucToByroun 3ragaHi BWINE ITIOYAaTKOBI JaHi 3HAYCHHA HEBINOMHX KOeQIiIli€eHTIB d ;T b].

PO3paxoByIOTH 3a popMyIaMu

2 2n

2 2n
== it) b, =——— in(;- 3
a; 2n+1;f(fk)COS(J %) b 2n+1kzz.;f(tk)sm(] t,). 3)

OcHoOBHa 00J1aCTh 3aCTOCYBaHHS TPUTOHOMETPUYHUX CIUIAHHIB Ha OCHOBI psiny Pyp’e — e mepioandaHi
¢dynkii. BukoprucTaHHS 1IbOTO METOMY THTEPIIOJIALIL JJIs TceBao abo He mepioguyHux (QyHKIIH He JOIITBHO
Yyepe3 HU3bKY TOYHICTD PE3yNbTaTiB B MOPIBHAHHI i3 3aCTOCYBaHHIM KyOiUYHHX UM €PMITOBUX CIUIAIHIB.

[Hmuit mikaBwil 3ammc iHTEPHONALIi CIUTAfHAMH 3 BHKOPHCTaHHAM TPHUTOHOMETPUYHHX (DyHKITiH
MpeJICTaBJIeHO B [2].

S,-(r)=y{1—I‘“’S(’T'”}yiﬂ[l‘c"s(”'”}z= XN eqo) )
2 2 X, —X.

i+1 i

S.(¢) — iHTepHONAUifHMA TMONIHOM NpejcTaBieHHs QpyHKUIl Ha NPOMIKKY [x;;x,,,]; ¢ — HMOxaTKOBa

HOpPMOBaHa 3MiHHa.

Xoua HaBeneHa (opMa 3aIHCy € JTyXKe MIPOCTOI0, BOHA MICTHTh CEPHO3HMUIT HEOIIK — 3HAUEHHS TepIIOi
MOXiJHOT IHTEpnooouoi (YHKIII OIS TOYOK OCHOBHOI CITKM piBHI HyJ0. Takuid raHmk CyTTEBO OOMEXKYye
3aCTOCYBaHHS Li€] TPUTOHOMETPUYHOT (POPMH 3aIUCy CIUIAHHY B IPAKTHYHUX 33/1a4ax.

B crarri [3] Pobepr Kaydpman (Robert F. Kauffmann) npononye po3paxoByBaTH TpUTOHOMETPUYHHNA
CIUIaiiH Ha OCHOBI YOTHPBHOX 0a30BMX TOYOK. TpuroHomerpmunuii ciuiaiiH Pobepra Kaydmana B maTpuuHiii
(hopmi 3anuIIeThCS K

_cos(” : % )(cos(” - % ) - 1)_ X, Vi

sin(7 U4 (sin(7F U4) + 1 , ,
o 1| SCT )T )+ 1) PR L P B .
2| cos(7 " 1)(cos(7 V) +1) Yo Vir

| sin(?” %)(sin(” YAR X Vies
S.()=P' -F;S,()=P F.

V pospaxyHKax BBOJIMTbCA Ta BUKOPHCTOBYE€ThCA IUTyuHa 3MiHHa ¢ e€[0;1] . Kpim pospaxyHky
3HAYEHHS IHTEPIOJSIIHHOT (yHKIIT S,(f) , TAKOX PO3PAXOBYETHCA 3HAUCHHS APTyMEHTYy S (f) Ha OCHOBI
YOTHPHOX TOUOK CITKH 33/[aHUX 3HAYEHb P Ta P,.

[e#i i CrUTAHOBOT IHTEPHOJAIT HAWKpAIIe 3aCTOCOBYBATH MPH MOOYIOBI KOJIA YH 1HITMX KOHIYHUX
¢iryp. Hemonikamu crutaiiHy € Tipiii, B MOpPiBHSAHHI 3 KyOIYHHMH X €PMITOBHMH CIDIAHAMHU, iHTEPHOJIIIHHI
XapaKTepUCTHKH;, CKIAJHICTh PO3PaxXyHKy 3HAYCHHS IHTEPIIONIOI0Y0i (YHKIII B 3alaHIi TOYIl; HEMOKIUBICTD
BUKOHATH IHTEPIOJIOBAHHS HA MEPIIOMY Ta OCTAHHHOMY iHTepBallaX CiTKH 3aJJaHUX 3HAYCHb.

VY crarTi [4] npomOHY€ETHCS IHTEPHOISAMIA 3 BUKOPUCTAHHIM MOAM(IKOBAaHMX €PMITOBHX CIUIaifHiB. B
poOOTI TONIIHOM epMITOBOTO CIUIAifHA Ha KOXKHOMY BiJIPi3Ky IHTEpPHOJAMil HPOMOHYETHCS 3aMIHUTH Ha
EMITIPUYHO BUBEICHI TPUTOHOMETPHYHI BUpa3u (Tabmmms 1).

S;(t) = 1)y, + f20) ]+ [3() yioy + 4O Yy - (6)

HaBenennit BapiaHT TPHUTOHOMETPHYHOIO CIUIaHA JO3BOJSE JUI1 OKPEMHX IICEBIOIEPIOJHIHUX
¢yHKIIM TOYHIIE MOOYAyBaTH IHTEpHONLiHY (YHKIIO B NOPIBHSAHHI 3 KyOiYHMMH ciutaiiHamu Epwirta Ta
3aJaTd KpaloBi MOYATKOBI YMOBH 3HAYECHHSMHM IOXIJHHX BHCOKHX NOpsakiB. Hemonikamu mporo merony €
eMIIipUYHe BUBEJCHHS BHpa3iB 0a30oBux (yHKLIN Ta HEMOJIMBICT 3aCTOCOBYBaHHS TaKHX CIUIAHIB Yy
3arajJbHUX MPaKTHYHUX 3a/1a9ax.

©  P.H. KBETHWII, B.I0. IEMEHTbEB, 2009
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Tabmmrs 1.
ITopiBHsHHS BHpa3iB 6a30BUX (QYHKIIH EpMITOBHX Ta TPUTOHOMETPUYHMX CIUIAHHIB
OpurinanpHi 6a30Bi QyHKIIIT KyOI9HOTO CTUIalHY 3anponoHOBaHi TPUTOHOMETPUYHI BHPa3H JJIs1 0a30BUX
EpwmiTa byHKITIH
Ut =20 -3t +1; f1(t) = cos(t)’;
. 2.
2t =1 -2t +1 S2(t) =sin(?)";

130 = 26 13 £3(f) = 0.096225(sin(3t) + sin(t));
L F4(f) = 0.096225(cos(31) — cos(?));
f4(t):t _t; x—xl. T T
e t=—"1 2. 10,2,
t=—-"; te[0,1]. Xy =X, 2 2

i+1 i

[IpoBenenuit orysim po3poOJSeHNX MOJAENeH TPUTOHOMETPUYHHMX CIUIAWHIB PO3KPUBAE I1X 3araibHi
HEOJIKA — BY3bKY CITeIliai3allito METOIiB Ta B ACSIKUX BHUITAJIKaX CKJIQIHICTh alrOPUTMIi3allii.

ToMmy OCHOBHa 3aJaya AAaHOTO OCHIKEHHS — YJOCKOHAJICHHS MPOILECY IHTepHoisiii crulaiiHamu,
KpUTEPii TOCSTHEHHS SKOTO TOJISTAI0Th B I IBUIIIEHHI TOYHOCTI Ta MIBUIKOCTI OTPUMAaHHS Pe3yJIbTaTiB.

OcHOBHa MeTa JIOCHIKEHHS — pO3po0Ka HOBOI MOJIEII IHTEPIOJIAIiT TPUTOHOMETPUYHUMU CIUTAHHAMU,
AKa JO3BOJIUTH OTPUMATH TOYHIIIUI pe3yabTaT B MOPIBHSIHHI 3 aHAJOTaMM Ui OKPEMOTo Kiacy 3amad i He
rmoTpeOye IpH MbOMY yCKIIaHEHHS 00YHCIICHb.

MOJIEJIb MOJIUPIKOBAHUX TPUTOHOMETPUYHUX CILIANHIB

Hexait BigoMi 3HAYCHHS Qynxuii £ (x) B 3aJaHUX  TOYKax f(x)=y, i=1,n,
A=x<x,<..<Xx,<..<Xx,=MB Ta 3HAYCHHS [EPWIMX MOXIAHMX B  KpaiHIX  TOYKax

f'(x) =R, f'(x,)=R,. Hns n106ynoBu MOAMPiKOBAHOrO TPUTOHOMETPUYHOTO CILIAHY Bi3bMEMO BUpPa3

S(t)=a+bt+c-cos(t)+d -sin(t), t =—— 21t e [0;%]. (7
“x

i+l
3MiHHA X MIDK TOYKAMHU IHTCPIOJSAIIHHOI CITKH [x;;x,,,] HOpMYIOTBCS 11O 3MIHHOI f . 3HaAWIEMO
HeBifoMi koedilientu a, b, ¢, d, BupasuBIIM ix yepe3 3Ha4ueHHs QYHKUIH Ta ii noxinHux R, Ta R, , B TOYKax

iHTepBaiy iHTepnossii x, Ta x, , (puc. 1).

4

0 Xi Xi+1 X

Puc. 1. Monens noOyzoBH TPUTOHOMETPHYHOTO CIUIAHHY
Pospaxyemo S(¢) Ta S'(t) =b—c-sin(t)+d -cos(t) ana ¢t =0; t = %

S(0)=a+c; S'(0)=b+d;
Sy =a+b-T)+d; S'(7)=b-c.

3anumemMo monepeHii Bupa3 B MATpUIHii Gopmi

)
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1 0 1 0][a 5(0)

1 % 01 . b _ S(%) abo 4-K=S. )
0 1 0 1|]|c S'(0)

0 1 1 0]ld] |S@)

IepeTBOpUMO NONEpeaHe piBHsHHS 10 BUrIsiLy A -S = K . ToGTo Hesigomi koediuientu g b,c,d B

MaTPUYHOMY BHUTIIAI 3aIUITYTHCS K

-2 -2 2 -2 S(0)

a
|2 2 2 2 | [se | | (10)
-4 | -2 2 -2 -@@-2|| 5O | |ef
2 -2 z-2 2 ||| |4
ITincTaBMMO OTpUMaHi 3HaYeHHS a,b,c,d 10 3arajJbHOro BUpa3y craiHy S(f).
5, (1) = T2 20 +(w=2) ~2c0s(t) oy
T—4
. —2+2t+2cos(t) —2sin(t) S(t.,)+
— (11)
+—2cos(t)+2—2t+s1n(f)'(”_2)S'(f,-)+
7—4
L2+ (r-2)- 005(1)4' (7 =2)+2sin(r) S'(t,,,)-
-

Otpumanmii Bupa3 i € Moau(iKOBaHUH TPUTOHOMETPUIHHMA CIUTaliH. Po3risHeMO HOTo OCOOIHMBOCTI.
[ToGynyemo rpadiku amst Bupasis, mwo € koedinienramu 6t S(¢,), S(t,,,), S'(¢,) Ta S'(t,,) Ha HOpMOBaHOMY
Jiama3oHi 3MiHH TapameTpa te[O;%] (puc. 2). I'padixu 6a3zoBi Qynkuii £1(¢), £2(¢), f3(t) Ta f4(r)
nmoai0OHi 10 TpadikiB 6a30BUX (YHKIIIH, IO BUKOPUCTOBYIOThCS B EpMITOBHX KyOiYHUX CIUTaifHAX.

3aMicTb KyGiYHOTO TONIHOMY B TPMTOHOMETPUYHHX CILIAiHAX BUKOPUCTOBYIOThCs (yHkuii Sin(x) ta

cos(x) . Kombinamiero 6azoBux OGyHKIiH 3 pisHUMH KOe(illiEHTaAMH [OCATAEThCs HeoOXimHa (popma
Pe3yIIbTYI0401 IHTEPIOIISLIHOT KPUBOI.

Jo
\ -
' H
P !
08 ™ ,,’ E—Tr
\ P — 2
sl | memee 130
0g AN > ==
v
» ,I/ N
v \
-
02 ..--;v-' Nana,, \
“1‘ - L \
" - ray
. e ey
. R Ly o
T ’
~...~ .’0
b - ".t
02 il £ e
04

Puc. 2. I'pacdixu 6azoBux QyHKIIH MOAK(IKOBAHOTO TPUTOHOMETPHUIHOTO CILIAHHY

B MoaudikoBaHMX TPUTOHOMETPUIHHUX CIUIAHAX yMOBa PIBHOCTI MEPIIMX MOXiTHUX HACTYIHOTO Ta
MOTIEPETHHOTO CIDIAMHIB B TOUYKAX 1HTEPIIOIALIAHOI CITKH BUKOHYETHCS aBTOMATHIHO.

JIis mpakTHYHOI MepeBipKA PO3POOJICHUX CIUIAMHIB BHKOPUCTOBYBAJIHMCH HAOIMKCHUU Ta TOYHHU
METOJM pO3pPaxXyHKy 3HAa4YeHb NOXIMHUX (YHKIIIT B 0a30BUX TOYKaxXx. Y HaONMKEHOMY METOIi
BUKOPHCTOBYBaJIaCh HacTyIHa (hopMyJia JUIst OL[IHKH HOXiJJHOT B TOYII.
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S'(tl.)Zl Yin Vi Vi7 Via ci=2n—1; S'(t)=R; S'(t)=R,. (12)
2 X —x X —Xx

Jnst po3paxyHKy NOXiJTHHX TOYHMM METOJOM BHKOPHUCTOBYBJIaCh YMOBa PIBHOCTI JAPYroi MoXimHO{
CyCimHIX crutaiiHiB B Toumi 0a30Boi ciTku. B pesynbraTi OTpuMyeMO TpH JiaroHajlbHY MAaTpPUIO, VIS SKOT
PO3pobIIeHi MpocTi, MBHUKI Ta €pEeKTHBHI METOM PO3B’S3KY.

10 0o o .. olls | =&

=2 4 z-2 0 .. 0 ||s 25(t,)-2S(t,)

0 7-2 4 x-2 .. 0 ||g | |25()-28() |. (13)
0 0 7-2 4 z-2||g "| |25(,)-25(,)

L0 o 00 0 1 ]]g") ] R, ]

B poGorTi BukoHaHO NMOPIBHSHHS Pe3yibTaTiB IHTEPHOIALIT TeCTOBUX (QYHKIIH (puc. 3) po3pobiaeHuMu
TPUTOHOMETPUYHHUMH, KyOIYHUMH €pMITOBHUMH Ta KyOiyHMMH clutaiiHamu. Po3paxoByBanuch JBa napamerpa —
MaKCHMaJIbHe Ta CepelHE BiIXWwIeHHA BiJ 3afaHoi (yHkuii. [TopiBHSHHS BHKOHYBaJIOCH B MaTeMaTHYHOMY
nporpamMHoMy maketi Matlab. [lisi po3paxyHKy MNOXiZHMX B TOYKax 3alaHol CITKM s po3poOiieHol
TPUTOHOMETPUYHOI IHTEPHOJIALIT BUKOPUCTOBYBABCSI TOUHHIA METO/I.

[MpuHIMOM po3paxyHKy HEBIIOMUX KOE(]Ii€HTIB TOYHUM METOJOM SK IS KyOluHHMX, Tak i Juis
TPUTOHOMETPUYHHX CIUIAMHIB IMOAIOHI (3amuc cUCTEMHU pIBHSHb y BHUIVIAI TPhOX JliarOHAJILHOT MaTpHI,
BUKOPHCTOBYIOYM YMOBH DIBHOCTI HEpIIMX, APYTMX YM TPETiX MOXIAHMX B TOYKax 0a30Boi ciTkM). Maemo
3MEHILIECHHS KITBKOCTI OOYMCIIIOBAJIILHUX OIEpaliii Maibke B JBa pa3H, TaK K JUI 3aIllUCy IPEJCTaBICHOrO
TPUTOHOMETPUYHOTO CIUIAlHY MMOTPiIOHO 3HAMTH J1Ba HEBiIOMI Koe(illieHTa, a AJst KyOI4HOTrO CITaliHy YOTHPH.

Trigonometric Build-in cubic Build-in Hermit cubic
: spline spline spline
8 leatifngtion Il Ayarage Ilax Avarage Il Avarage
deviation | deviation deviation | dewviation deviation deviation
Range: [-3,3] Base points step: 1
T y(x)=sinix); 0104889 0,028665 0,02582 0007272 01020998 00447857
2 wid=sined W4, 0,030349 0005447 0001438 0000389  0,0254267 00073458
yix)=5"sin(2 357 (x
3 402,357 4 )); 0482579 0087279 0329301 0101368  0,25894364 0,0955018
4 y{x)=cosix + piTsin(a); 0621575 0,221688 0807216 0,384041 05034373 01834317
5 W= BT Ein( 2 3570 3068849 0665464 5349851 1077704 08740624 0 2698638
6 yi)=exp(-x) =47 sini} )+ ><, 8,890636 1,378476 1133822 0,166572 1,9664006 0 2962781
Y(=-B7logler5)-
7 5%cos(7 4+x)+3%(x+1.4)2; 226613 0546463 0138833 0,031744 06027429 0,1699115
| Range: [-3;3] Base points step: 1.5 |
1 v(i=sinix); 0.013763 0004854 | 0149319 0,082802 0089885 00237042
2 wi=sined a4 ), 0,002401 0,000803 0,01438 0003408 | 00463163 00206871
Y(x)=575iN[2.35%(x-
3423574, 0,639324 (0,260555  1,089036 0423659 12077216 04142087
4 yw{x)=cosix + piTsin(x)); 1468809 0561322 | 1502816 0,635485 14326627 0,544801
5| yO=NHB™siN( 2. 35")-x; 8.014166 3646212 1077768 4,810733 11626778 5,009647
6 wid=exp(-x) e sink )+ 2006073 0615329 3032684 0505653  4,7158127 1,0649447
yix)=-B%loglx+5)-
7 5%cos{7.4+x)+3%x+1.4)2; 0,354815 0108379 0681842 0,275148 1, 766565 06155208
| Range: [-3;9] Base points step: 2
1 y(x)=sin(x); 0,0893807 0028676 0305572 0081257 | 03629802 01413543
2 wid=sined Va4, 0,699062 0018059  0,980054 0,032231 0841471 0,06186398
Y(x)=5"5in[2.35%(x-
3 4NA2.35% 4], 3168729 0,874825 3149483 083186 | 33041661 0,8927825
4 y{x)=cos{x + piTsin(x)); 1.879901 0547854  1,840222 0,621442 1,.8766381 06017218
5 W= BT SING 2. 3570 82,82197 1722043 6851703 1534388 63 441132 14,291807
6 wix)=expl-x) 4T sinlx ) +x"x 3,078805 0,528288 5815503 0,830068 | 95841147 1,1251938
yi=-6"log{er5)-
7 5%cos{7. 400+ 3 e+ 1.4)2; 4,339903 0,823060 1917737 0403498 1.8596811 06219784

Puc. 3. PesynbraTi critaifiHOBOT iHTEPIIOMIOBAHHS TECTOBUX (DYHKIIH. 3eieHIM (CBITIIO-CIpUM) Ta KOPHYHEBUM
(TeMHO-CIpUM) BHJIICHO MEPUINH Ta IPYTUH Kpallli pe3yJIbTaTH iHTEPIIOIIOBaHHS
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BUCHOBOK

BpaxoByrouu Te, 1o BCi MPOIECH B MPHUPOII MAIOTh NEPiOAMIHUN XapakTep, po3poOKa Ta pearizamis
METOJIiB 00pOOKH (1HTEPITOJIALI{) IICEBIOTIEPIOAMIHUX TUCKPETHUX JaHUX € aKTyaJIbHOIO Ta HeoOxigHoto. B it
POOOTI 3ampPOIIOHOBAHO HOBHH MiIXiJ i HOBY MOAEMH JJIS pealtizaii TPHroHOMeTpUYHOTO crutaiiHy. IlpoBeneHo
MOPIBHAHHA Pe3yJIbTaTiB IHTEPIIOIIOBAaHHS TECTOBUX (PYHKIIiH po3p0oOICHUMHU TPUTOHOMETPHYHIUMH, KyOI9HIMHI
Ta EpMITOBUMH CIUTaiiHaMH. B pe3ynbTaTi 9oro 3po0sieHO BUCHOBOK, 110 PO3POOJIEHI TPUTOHOMETPUIHI CIITIAHI
MAalOTh Kpalli iHTEPIIOJISIIHI XapaKTEPUCTUKH JIJISl IEPIOJUIHUX YU TICEBIOTICPIOTMIHUX KPUBUX B TIOPIBHAHHI
31 3ramaHMMu MeTomaMu. Jlis TpakTHYHOI pearmizalii CIUTaifHiB TPEACTaBIEHO [1BA METOIHM PO3PaXyHKY
HEBiTOMHUX Koe]imieHTiB. 3ampomoOHOBaHWI TPUTOHOMETPUYHHUM CIDIaifH, NoAiOHO m0 cmaitHy Epwmira,
notpedye BHKOHAHHSA MEHINOI KiIbKOCTI OOYHMCIIOBANBHUX oOmepalii (Maibke B JBa pasd) M HOOYyIOBU
iHTepHOIIiHHOT (PYHKIIIT MOPIBHAHO 3 KyOIYHUMU CIUIaifHaMU.

[Nomampine gOCTiIKEeHHS Ta PO3BUTOK 3a1adi 00pOoOKH IICeBIOIEPiOANIHNX (QYHKIIH Mae BigOyBaTHCs
B pycii 30UMbImIeHHS BUMIpHOCTI (KITBKOCTI 3MIHHHX B CIUIaliHi) Ta 3aCTOCYBaHHS po3poOieHoi Mopnerni Ha
OKpEeMHUX MPAKTUYHUX 3a/1a4aX.
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