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JOCIIIDKEHHA METOJAY BUBIPKOBUX TPUTTOHOMETPUYHHUX
MOMEHTIB B 3AJJAYAX AITPOKCUMAIIIL PO3IOIIJIIB KYTOBUX JAHUX

IIposedeni mooentoganusi ma eKCnepumMenmaibHi 00CHIONCEHHA ANPOKCUMAYIT 3aKOHI8 PO3NOOITY KYyMO8Ux
OaHux mMemooom GUOIPKOGUX MPusOHOMempuyHux momenmie. Hasedeni pezynomamu anpobayii memody ons

PIBHUX MUNIE PO3NOOLNI6 KYMOBUX OAHUX.

Knrouosi crosa: anpoxcumayis, mpueoHomempudnuil MOMeHm, 8UNAOKO8Ull Kym

Beryn

BaxnmuBoro 3amadero aHamizy pe3ysbTaTiB KyTOBHX
BUMIPIOBaHb € OINPALIOBAHHS EKCIEPUMEHTAIbHUX
JAHUX T4 BCTAHOBJCHHSA CMIIPUYHUX PO3IOMALIIB
JIOCITI/KYBAaHUX 3HAUEHb BUMaqKoBuXx KyTiB (BK).

Ilim 4ac o0OpoONEHHS  JaHUX  CIIOCTEPEIKEHD
BUIAJIKOBUX BEIUYMH YaCTO MPHUITYCKAIOTh BIIOMHUM
BUJ 3aKOHY iX PO3MOIUTY, IO JO3BOJSIE BUKOHYBaTH
OIIHKY 3HaYeHb HOTO MapaMmeTpiB Ta XapaKTEPUCTHUK 3a
pe3ysibTaTaMu BUMiproBaHHsA. Ha mpakTuili 3a3Budaid
BUJI 3aKOHY alpiopHO HEBiJIOMUH, a TEOpeTHYHi
NPUIYIIEHHS 1010 HOTO BHIY € CYMHIBHUMH i MOXKYTb
MPUBECTH 0 OTPUMAHHS HEKOPEKTHHX CTATHCTHYHUX
OIIiHOK.

Y  3arapHOMY  BHIAAKY  PI3HOMAHITTS  YMOB
MPOBEJICHHSI  BUMIpPIOBAJILHUX  CKCIEPHMEHTIB  Ta
Crmoco0iB OTpUMAaHHs JaHUX BUMIPIOBaHb HE JIO3BOJISIE
anpiopHo OOIPYHTYBATH BHJ PO3NOALLY. Y LOMY pasi,
3a YMOBH JIOCTaTHBOTO 00CATY BHOIPKH, BIAIOTHCS IO
anpokcumaliii (HaOJMXKEHOr0 OIMKCY) PEabHOIO 3aKOHY
JCSIKUM 1HIIMM, SIKUM HE CYICPEYHTh OJCPKAHUM 3a
pe3yibTaTaMu  CIIOCTEPEKCHHS HaHUM, Ta JICSIKOIO
MipOr0 TIONIOHWI 10 ampiopHO HEBIIOMOTO iCTHHHOTO
3aKOHY.

Anpokcumanisi  3aKOHy  pO3IOJUTYy  pe3yJbTaTiB
KyTOBHX BUMipIOBaHb 3a0e3meuye:

a) IiIBUIIEHHS 00’ EKTUBHOCTI TIpeACTaBICHHS
pe3yNbTaTiB  BUMIPIOBAaHHS BHUIIAJIKOBOTO KyTa 3
anpiopHO HEBITOMHUM 3aKOHOM PO3IIOILITY;

0) OTpPUMaHHS AaHAJIITHYHOTO BHpPAa3y MLIUILHOCTI
HMOBIPHOCTI BHINAJKOBOTO KyTa, IO JA€ MOXKJIMBICTbH
OIIIHATH CTATUCTUYHI XaPaKTEPUCTHKH JOCIIIKYBaHOT
BHOIpKH gepe3 TPUTOHOMETPHUYIHI MOMEHTH
BiJINIOBITHOTO TOPSIKY, A00 KBAaHTHJI PO3IOALTY;

B) MOXJIMBICTh aBTOMATH3allii MPOIECY OOYUCICHHS
CTATUCTUYHHUX XapaKTEPUCTUK BHUOIPOK BHIAKOBUX
KYTiB Ta TIOKa3HUKIB iX TOYHOCTI.

BupiiieHass  moctaBieHOT

3amadi  anmpoKCHMAITii

TPAIUIIHO 3MIMCHIOETECS HA OCHOBI 3aCTOCYBaHHS
THTIOBUX» PO3IOJLTIB, CIENiadbHUX PAAiB abo cimei
YHIBEpCAILHUX PO3MOILIIB.

VY pob6orax [1, 2] HaBeIeHO METOAMUKY APOKCUMAIIiT

pe3yNIbTaTiB  KYTOBHX  BHUMIpPIOBaHb Ha  OCHOBI
3acTocyBaHHs  posmoxiary — JIxoncoma  [3-7] 3
NOJajblIMM  OOYMCIEHHSM  IX  TOYKOBUX  Ta

IHTEepBAILHUX OIHOK. [IpoTe, 3acTocyBaHHS TakKoi
METOJMKH Ma€ TIeBHI HENOJIKH, BUKIWKaHI, y TepIry
yepry, oOMexeHicTio (yHkmiii J[»OHCOHA, a TaKOX
OCOOJMBOCTSIMH KPYTOBOT IIKAJIK BiNOOPaXXCHHS TaHUX
KYTOBHX BUMipIOBaHb.

Y pobori [8] posrmsHyro Meronq MOOYAOBH
aHaJI TUYHOT ¢byHKuii LIIJIBHOCTI posmnojiny
WMOBIPHOCTEH 32 eMIIPUYHUMHU JAaHUMH, OJCPKaHUMHU
MJ dYac KYTOBHX CIIOCTEPEKEHb, Ha  OCHOBI
3aCTOCYBAaHHS XapaKTEPUCTUIHOT PYHKITIT.

Mertoro maHoi cTarTi € IOCHIIKEHHS MOKIMBOCTEH
METOJIy alpOoKCHUMaIlii PO3MOIiIiB KyTOBHUX JIAHUX Yepe3
iX BUOIPKOBI TPUTOHOMETPUYHI MOMEHTH ULIIXOM
MOJICIEHUX CKCIICPUMEHTIB y TOPIBHSHHI 3 METOA0M
anpokcuMarlii KpuBuMu J[>KOHCOHA.

ITocTanoBKka 3agaui

Jlocmimkyerses Bunankosuit kyt W(o)LI[0,2n), ne ©
— eIeMEHTapHa mojis 3 obxacti moxii , 3 anpiopHO
HeBizomuM posnogizom p(0), OLI[0,21). dynxuis p(6)
MOXX€ MaTH 3HA4Hy acCUMETPIir0 1 OyTH MOITIMOJATEHOIO
(6araTouacToTHOIO).

JoctynHuM aHami3y € BuOipka 3HaYCHb BHIAJKOBOTO
kyra 0={04, 0,,..., 6} 06csary |. BukopucroByrouu 10
BUOIPKY HEOOXigHO ampokcumyBaTtd posmomain P(f)
METOJIOM BHOIPKOBUX TPUIOHOMETPUYHUX MOMEHTIB i
BUKOHATH TIOPIBHAUILHMI aHai3 3 anpokcumaricro p(0)
po3nofiioM JI>KOHCOHA.
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Metonuka MPOBEICHUX EKCIICPUMCHTIB 3
BUIIaJJKOBUMH KyTaMH MOJISIraja B HACTYITHOMY:
— (dopMyBaHHS  TICEBJOTCHEpPAIBbHOI  BUOIPKH

BUIIaJJKOBOTO KyTa a00 CyMIilli BHIIAJKOBHX KYTiB 3
BiZIOMHMM/BiZIOMHMH PO3IOIiIaMH MMOBIPHOCTI 06CSTy
L

— @QopMmyBaHHS 3 IICEBJOTCHEPATbHOI BHOIPKHU
MeHIIoro obesry I<<L;

— ampokcumanis  posmominy  p(6)  kpuBHMH
JxoHcoHa 1 (YHKUISIMM, OTPMMaHUMH METOJOM

BHUOIPKOBUX TPUTOHOMETPUYHUX MOMEHTIB,;
— MOPIBHSJILHUH aHAJI3 Pe3yJIbTaTiB alpOKCUMAITii.

Armnpokcumarnlis  Ha  OCHOBI  CiM'i  pO3MOJiNiB
J>koHCOHa — yHIBEpCaIbHHI BHJ AalpOKCHMAIl, II0

0a3yeTbCs Ha TaKOMY TMEPETBOPEHHI BHIAJIKOBOI
BeNMUYMHK  (3amaHOi HAa  CKIHYEHHOMY iHTepBai
3HAYCHb), SKE JO3BOJNSAE PO3MIAATH  PE3yJbTar
NEPEeTBOPEHHS  SIK  CTaHAApTH30BaHy  BHIAJKOBY

BEJNIMYMHY, PO3MOJIJIEHy 3a CTaHJApTHHM TayCCOBUM
3akOHOM. [lepeBaror Takoro MEpeTBOPCHHS € Te, IO
OI[IHKK TPOICHTWIIB EMITIpUIHUX PO3TOIiTIB MOXKHA
OTpUMATH, BHUKOPHUCTOBYIOUM TAONUINIO TUIONI TIiJ
KPUBOIO CTaHAAPTHOTO HOPMANBHOTO po3moainy. Ha

BiAMiny Bix posmominy Ilipcona [9], po3smoxin
J)KOHCOHAa TIONUISETbCS HAa TPU CIM'I  KPHUBHX,
MOXUJIMBOCTI SIKMX CTOCOBHO OIKCY CTATUCTHYHHX

JTAHUX CKBIBAJICHTHI MOXIUBOCTSAM po3moautiB [lipcona
[5].

3amaya ampokcuUMallii BHUIAIKOBUX BEIUYHH 3
inTepBany (-c0; ©0) 3 MOJANBIINM BU3HAYECHHSIM 1X
CTATUCTUYHHUX XapaKTePHCTHK Ha CHOTOJHI € JIOCHUTh
MOIAPEHOI0 Ta JeTajJbHO BHUCBITIEHA y 0arathox
HAYKOBUX MpAISIX Ta HABYAIBHHUX MOCIOHMKaX. B Toii
K€ Yac NHTaHHS anpoKCHMallil 3aKOHIB PO3IOJILTY
BUIAJKOBUX KYTIB TPAKTHYHO HE PO3MIISTHYTO Yy
HaYKOBIH JIiTEpaTypi Ta € HEAOCTATHBO JAOCIIHKEHHM.

B 3aranmpHOMY BHTAAKy mieperBopeHHs [[KOHCOHa Mae
BULJISIL

z=y+n1(X ¢ ), 1)

ae t(x) — oJeska yHIMOJaJdbHA, MOHOTOHHO
3pocTaroda QyHKIIS;

Z — HOPMOBaHa BUIAJKOBA BEJIWYWHA, PO3MOILICHA
3a CTaHJAPTHHUM T'ayCCiBCHKHM 3aKOHOM;

€, A, ¥, | —apaMmeTpH, IO MiUIAralTh TiI00py:

€ —TapaMmeTp mMacmTady, -0 < g < oo;

A —napametp maciuTaly, A > 0,& <X < g+),;

vy — mapametp GopMH, IO XapaKTEPU3ye aCHMETPIO
posmoainy, -0 <y <o,

n — mapamerp ¢dopmu, IO
TOCTPOBEPIINHHICTD po3noaity, n > 0.

Po3pisusroTe Tpu BHOM posnoniniB [koHCOHA — Sy,
S Ta S, ki BiOpi3HSMIOTECS (OPMOIO  KPHBHX,

XapaKTepU3ye

BIMOBIAHMMK  yMOBaMH  iX  OTpUMaHHSA  Ta
oOMexxeHHSIMH. 111 MOJKIIMBOCTI 3aCTOCYBaHHS (yHKIIT
JI>KOHCOHa 10 JaHUX, peaji30BaHUX Ha KPYroBii IIKai,
y [1, 2] oOrpyHroBaHa mOLIIBHICTE IX Mmojgadi y
HACTYITHOMY BHIJISAMI:
1. JlorapudmiuHO HOpMaNbHUI § po3moLL:

2

n ex —Enz %+In(9—s) (2)

f)=———
ps (6) \/E[(B—s) 5

nie €<0<2m; € — HUKHSI TPAHUISI BUIIAIKOBOTO KYTa,
0< & < 2rr; -00<y<o0; 1>0.
2. § posnoain I)KOHCOHA:
_.n A
0) = X
Pse O~ o e-en-0+e)
2] 3
X ex —1 y+ r] |n &
2 A—-0+¢
ne e<0<e+); € — HaliMeHIIe HMOBIpHE 3HAYCHHS
BHIAAKOBOTO KyTa, 0<e<2rm; e+A — HaibiIbIIe HMOBIpHE

3HAYCHHS BUIAIKOBOTO KyTa, O<h<27; -00<y<co, 1>0.
3. § posmoxain JI>KOHCOHA!

__n 1
0) = X
Ps, O o (oot

X ex —E y+r]|n (Ej+ [E\Jz +1
2 A A

122, @)

ne 0<0<2m, € — mapamerp, IO XapakTepH3ye LEHTP
posnoxiny, 0<e<2mx; A — mapamerp macmrady, A>0;
-o0<y<oo, 1>0.

JocnijpkyBaHuii MeTol amnpoKcUMalii po3HOoAiIiB
pumagkoBux kytiB  y(0)L1[0,21) rpynryerscs mHa
MpPEeACTaBICHHI MIUTBHOCTI  PO3MOJTY HWMOBIPHOCTI
BHUIIaJKOBOTO KyTa p(6) 3a JIOIIOMOTOF0
xapakrepuctuanol ¢yHkuii [10-11]. OcranHs Ass Wiaux
3HAYEHb n=0, 1, £2,... 3a/1a€ThCS K
KOMIUIEKCHO3HAYHa IIOCIIJOBHICTh TPUTOHOMETPUYHHX
MOMEHTIB MOPSIAKY N

f= M{exp(iny(w))}, ®)
ne M — omepatop MareMaTHUHOTO CIOIiBaHHS,
i=+v-1.
Oyukmis  pP(0) OXHO3HAYHO  BM3HAYAETHCS 11
XxapakTepucTuaHoo GyHkiieto f(0)

p0)=2 S 0™, ©

TOOTO siBJIsIe c0O010 po3kian P(0) B psia Pyp’e.
TpuronomeTpuuHi MOMEHTH f,, MatOTh TpeCTABIECHHS
B JlexapToBiii i moNsApHIiN crcTeMax KOOPIMHAT:
fo=a,+ib,=pnexp (), (7)
Jie TOCTIOBHICTh iicHUX umcen {8, by} obuucieHo
y 3amaHiii cHUCTeMi KOOpIWHAT BiJHOCHO HYJIHOBOTO



MTOYaTKOBOTO HATIPSMKY:
an =M{cos(ny ())}, by =M{sin(ny (®))}, (8)

Pn =yas +b? , pa=Arg f, 9).

Xapaxkrepuctuuna ¢pyukuis (f,, n=0, £1,...) moBHicTIO
3azae y(w) Ha [0,2n). i BUKopuCcTaHHS B paAdi BUMAAKIB

MPUBOAUTH 1O OIIBII MPOCTHX AHATNITHYHUX 1
aNTOPUTMIYHUX PO3B’S3KIB BUMIPIOBAIBHHUX  3a1ad
KyTOMETPIii.
XapakrepucTuaHa byHKITIS Mae HACTYITHI
BIIACTHUBOCTI.
1. Monynb TPUTOHOMETPHYHOTO MOMEHTY

XapaKTEepUCTHYHOI PYHKINT mopsaaky N popisaioe [f[<1.

2. JIna n=0 maemo fo=1.

3. TpUTrOHOMETPUYHUI MOMEHT TOPAAKY N JAOPIBHIOE
KOMIUIEKCHOCTIPSKEHOMY TPUTOHOMETPHUIHOMY
MOMEHTY XapaKTepHCTHIHOT hyHKIIii mopsiaky n: f,=f, .

4. TpUrOHOMETPUYHHIA MOMEHT N-TOr0  MOPSAKY
cymu HE3AIEKHUX BUIAJIKOBHX KyTiB
Y1(®),...pj . Ym(@) JIOPiBHIOE JOOYTKY
TPUTOHOMETPUYHAX MOMEHTIB TOTO  MOPSIKY BCiX M
KYTiB:

(10)

5. Xapakrepuctuuna Qyskiis cymu [y(w)+v]mod2r,
TOOTO CYMH BHIIQJKOBOTO KyTa i JOBUIBHOTO IIHCHOTO
Yucia v=CONStio MoyIIo 21 JOPiBHIOE:

f.(v) =M "™ = d™ £ (0). (11)

V BUMAIKy omnpaimroBaHHsA BHOIPKY KyTiB BU3HAYAIOTh
BUOIPKOBY XapaKTepUCTHYHY (YHKIIIO BHIIaJKOBOTO
KyTa, SKa SBJsE KOMIUICKCHO3HAYHY MOCIIiIOBHICTb

(fn (0), n= 0t l,t2,...), BCl BUOIPKOBI TPUTOHOMETPHYHI

MOMEHTH sKOi BH3HAY€HI BITHOCHO HYJIHOBOTO
HanpsiMKy o = O:
. 14, ine;
_=+ i =
o)=L
=

=1 (12)
=4,(0) +iby (0) = p (0)*n ©

|
ne a,(0) = :II—' > cos8;), (13)
j=1

~ 14 .

b, (0) = Zsm(nej ). (14)
j=1

Bupasu (13) - (14) Bu3HayaroTh BiAMOBIAHO BHOIpKOBI

KOCHHYC- Ta CHHYC-MOMEHTH MOPSAKY N.

CyTHICTh METOITy ampoKCHUMaIlii pO3MOMiJIiB KyTOBUX
JIAHUX BHOIPKOBUMH TPHUTOHOMETPHYHUMH MOMEHTaMH
noysirae 'y 3amini y Bupasi (6) TpHUrOHOMETpUYHHX
MOMCHTIB  BHUIAJKOBMX KYyTiB iX OI[HKAMH —
BIMOBIAHUMH  BUOIPKOBHMH  TPUTOHOMETPHUIHUMHU

momentamu  (12), oTpuMaHMMH 3 BUOIpKH
(91, 92, . .Gj, . 6.)

Excnepumenmanvue 00Cai0JCEH S Memooy
anpoxcumayii.  Kymoeux oaHux BUOIPKOBUMU
MPUSOHOMEMPUYHUMU MOMEHMAMU.

HocimkeHHs BUKOHYBAJIOCh METOJIOM
KOMIT FOTEPHOTO  MOJICIIOBAHHS B IPOIPAMHOMY

cepenouiui LabView [12].

Meroauka MPOBEICHHS KOMIT FOTEPHOTO
EKCIIEPUMEHTY TI0JIsITajia y HACTYITHOMY.

1. ®opmyBanns peamizanii BK ©={0,...,8;,...,0.}
sragroro oocsary L=10000i3 reHepaisHOI CYKYITHOCTI
abo TUITXOM KOMOIHYBaHHS BHOIPOK  JEKITHKOX
BHUIIAJIKOBUX KYTIB i3 3aJaHUMU KPYTOBHMH 3aKOHAMH
posnoxainy BK, To6TO 3 06nmacTio 3HaueHb Ha iHTEpBai
[0, 2x}.

2. ®opmyBanHs 3 O BuOipkM Manoro o0cAary
[=30...2003HaueHp NUITXOM BUIAIKOBOTO BHOOpY 0e3
MOBEPHEHHSI.

3. Ilig6ip  ¢yHKIil  MIIBHOCTI  PO3MOIiTY
nmoBipHOCTEH U1 chopmoBanoi y 1. 2 BHOIpKH 3
BHKOPHUCTAHHIM METOy BUOIPKOBUX
TPUTOHOMETPUYHUX MOMEHTIB Ta METOJY alpOKCUMAIIiT
KpUBUMH J[)KOHCOHA.

4. ITopiBHSUIBHUN aHAJI3 OTPUMAHUX arpoOKCHMAIli
(GYHKITT TIUTEHOCTI PO3MOIiTY HMOBIPHOCTEH.

Hwkue wnHaBepeHi mnpukinamy migbopy  QyHKmii
LIIJIBHOCTI  pO3MoJily HWMOBIpHOCTEH sl  BHOIpOK
obcarom Big 30 mo 200 3HayeHb, AKi HAJIEXKATb IO
Pi3HUX 3aKOHIB PO3IOALTY.

1. Anpokcumayin e6ubipku 6unadkoo2o Kyma 3
posnodinom Mizeca

Jlist MOXJIMBOCTI HEpEeBIPKM METOAY BHOIPKOBHX
TPUTOHOMETPUYHHUX  MOMEHTIB  JUIsl  ampoKCHMAIlii
BUOIPDOK BHIAJKOBHX KYTIB, 1IN0 HaJleXaTb JO
CTaHIAPTU30BAHUX 3aKOHIB PO3MOALTY BHKOPHUCTAHO
PO3IOILT Miseca [10-11, 13-15]
(P®) =[2r1 o (0] ™ exifkcosp- )],

0<0<2rm, ne |u|<co Ta k>0 — BigmoBigHO mapamerpu
noNoXKeHHss Ta KoHueHtpawii, lo(k) — mMoaudixoana
¢byukuis Beccens mepiioro poay HYJIbOBOTO MOPSIIKY).
Jlnst mboro chopMOBaHO BHOIPKH BHITAJKOBUX KYyTOBUX
maaux obcsrom N=30...70 3 posmoxaizom Miseca Ta
napamerpamu J=m, k=4.

Ha puc. 1a-6 HaBeneni rpadiku GyHKIIH MIUTHHOCTI
posmominy  #iMoBipHOocTedt  Mizeca  (kpuBa 1),
anpokcuMytoya  (GYHKLis, OTpUMaHa 3a METOIOM
BHOIPKOBHUX TPUTOHOMETPUYHHUX MOMEHTIB (KpuBa 2) Ta
ricrorpama (kpuBa 3). IlopsmoK BHKOPHCTaHOIO
BHOIPKOBOTO TPUTOHOMETPHYHOTO MOMEHTY HE BHIIE 5.
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Pucynok 1 — Anpoxkcumariist Budipox BK MeTomom BUOIpKOBHX TPUTOHOMETPUIHHX MOMEHTIB;
obcsr Bubipku: a — 30;6 — 70;8 — 50;r —70

Sk  BugHO 3 rpadikiB, MeTox  BHOIPKOBHUX
TPUTOHOMETPUYHUX MOMEHTIB 3a/I0BIJIBHO alPOKCHMYE
BHOIpKY BHITAJKOBHX KYTiB, a alpOKCHUMYyI04a (QyHKIis
HAOMIDKAETBCA 10 aHATITHYIHOI 31 301IBIICHHAM 00CTY
BUOIPKH.

OpmHak, anpokcumyroda (QyHKIis B o0macTi Maiux
3Ha4YeHb Ma€ XapakTep HE3HaYHUX 3HAKO3MiHHHX
OCLWJISILIN, IO HE BiJIOBiJA€ y MOBHIH Mipi yMOBam
HOPMYBAaHHSI IIIJIBHOCTI PO3MO/LIIB HIMOBIPHOCT!.

2. Anpoxcumayiss 6ubipku 6UNAOK06020 Kyma
HeBi00MO20 aCUMemMpUiHO20 pO3Nooiny

AcUMeTpHYHY TICEBIIOTEHEPATLHY BHOIPKY
c(OpMOBaHO HIIIXOM KOMOIHYBaHHS TPHOX PO3IOMIIIB
Miseca 3 HACTYITHUMH TTapaMeTpaMu:

p1=3,19 (183°)k1=8,7,L1=20000;

p2=2,55 (146°k2=3,L2=5000;

pn3=2,15 (123°%k3=2,4,L3=10000.

[Mpukmagn ampokcuMmarii OTPUMaHUX Yy TaKWi
croci6 BubOipok obcsirom 50 Ta 70 3HaueHs MoKasaHi Ha
puc. 1B-r. [ anpokcumariii BUKOPUCTAHO BHOIPKOBI
TPUTOHOMETPUYHI ~ MOMEHTH  HEpIIUX  YOTHUPHOX
TTOPSITIKIB.

3 anamizy rpadikiB Ha puc. 1B-T MOXHa 3poOuTH
BUCHOBOK IO T€, L0 JOCHIPKYBaHHH METOJ MOXKHA
3aCTOCOBYBAaTH JUIA ANpOKCHMAaIlii BHOIPOK KyTOBHX
JaHWX, 10 HaJeXaTh MO0 ampiopHO HEBiZOMOTO
ACHMETPHYHOTO 3aKOHY PO3IOILITY.

Hebaxxani ocriwismii KpHBUX HIUTBHOCTI PO3IOIiIIB
MIPUCYTHI i B IOMY BHIIAJKY.

MemoOdy — MpUOHOMEMpUUHUX
MoOMeHmie ma Memoody anpoKCumayii emMnipuyHux
Ppo3nodinie ¢yuxyisimu Joconcona

3. [llopisuanns

Jns TmopiBHSHHA JBOX METOJIB amnpoKCHUMAIlil
BHITAIKOBUX KYTiB —  MeTomy BHOIPKOBHUX
TPUTOHOMETPHUYHHX MOMEHTIB Ta METOLY allpOKCHMaLil
¢ynkuisimu J[xoHcona copmoBaHo BHOIpKH 0oOcsiroM
30, 50, 70ta 100 3Hauenb. ['eHepanbHa CyKYyIHICTB
HaJIeXKUTh O aCHMETPHYHOTIO PO3IOALUTY, OIEPIKaHOTO
SIK TPaHWYHA IIUTBHICTH OCHOBOI CKIJIAAOBOI PO3MOMLTY
Jlanresina-®irepa Ha cdepi [14]:

p(6) = CsinGexp{k cos@)}, 0<b<m, (15)

ne C ta k>0 —napametpu macuirady.

Y BUKOHaHOMY JOCHI/DKEHHI 3aJaBaJIUCh Taki
sHauenHs mapamerpis C=0,4, k=1,2. Ha puc. 2
300pa)keHi BapiaHTH anpoKCUMalii BHOIPOK 3aJaHOTO
o0csry:

kpuBa 1 — BHXigHA, AamNpPOKCHMOBaHA (YHKIS
IIUTBHOCTI PO3MOIiTy HMOBIPHOCTEH;

KpuBa 2 — mimiOpana ¢yHKUiA 3 § posmnoniny
JI>xoHCOHa,

KpuBa 3 — ampoKcHMyroua (DyHKI[isl, OTpMaHa 3a
METOJIOM TPUI'OHOMETPUYHUX MOMEHTIB;

KpuBa 4 —ricTorpama BUOipKH.

ITopsimox BUKOPHUCTAHUX
MOMEHTIB HE BHIIIE YETBEPTOTO.

Anpokcumyrodya (DyHKILiS 32 METOAOM BHOIPKOBHX
TPUTOHOMETPUYHUX MOMEHTIB  Bi3yanpHO  OijbIme
HaOmDKeHa 10 BXigHO! (YHKHIi HIUTBHOCTI PO3MOILTY
HMOBIpPHOCTI 30KpeMa B 00J1acTi MOJIH.

TPUTOHOMETPHIHHIX



4. Anpokcumayia 6ubOipku 6unaoko8ux Kymis 3
080MOOANbHUM 3AKOHOM PO3HOOLLY

Ekcriepument (puc. 3) mpoBemeHO 3 BHOIPKOIO
BUIIAIKOBUX KYTiB o0csiarom 200  3HaueHb,
c(hOpMOBaHO 3 TCHEPATBHOI CYKYIHOCTI 00CSTOM
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INicrorpamun BuGipkm BK Ta rTpadikm oTpumMaHux
anpoKCUMalliil po3NOALIIB peacTaBiieHi Ha puc. 3.

Amnani3 orpumanux rpagikiB 3acBiguye, IO METOJ
TPUTOHOMETPUYHUX MOMEHTIB B IIJIOMY 3aJOBiJIbHO

aNpPOKCHMY€E JBOMOJANBHI PO3MONUIA  BHITQAKOBHX
KyTiB, 30epirac xapakTepHi ocoOuuBOCTI iX Qopmuy,
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Pucynox 2 —IlopiBHSHHS METO/y BUOIPKOBUX TPUTOHOMETPHYHMX MOMEHTIB Ta METO/Ly allpOKCHMALLil eMITIPUYHUX
posnoainiB GyHkiisMu JxoHcoHa; oocsr Bubipku: a — 30;0 — 50;8 — 70;r — 100

40000

3HAYCHBb. OCTaHHH OTpI/IMaHa HIJIIXOM
KOMOiHyBaHHS IIBOX pO3MOIiTiB Mizeca 3
rnapaMeTpamu:
n1=4,36 (250°)k1=3,L1=20000;
pu2=1,75 (100°k2=3,L.2=20000.
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aJICKBaTHO BIATBOPIOE KYTH, B OKOJI SKHX Ma€ MICIC
I IBUIIICHA KOHIIEHTPAIliS TaHUX.

ITigBUIIIEHHS MOPSIIKY TPUTOHOMETPUYHHUX
MOMCHTIB TMPHBOAWTH IO BUHUKHCHHS OCIWJIAIIN Ta
3HAYHOTO CIIOTBOPCHHS PE3YJbTaTiB amnpoKcUMaIlil
IIITEHOCTEH PO3IMOIiTIB BUITAAKOBHX KYTIB.
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Pucynok 3 —Anpokcumartii JBOMOJJIBHOI IITBHOCTI iiMoBipHOCTI BUOipku BK; nopsiiox HaliBuioro
BUKOPUCTaHOT'O BUOIPKOBOTO TPHTOHOMETPUYHOT0 MOMeHTy: a — 3;6 — 5;B — 9;r — 11



BucHoBok
JloCHipKeHO  MOJKJIMBOCTI  METOAY  BHOIPKOBHX
TPUTOHOMETPUYHHUX MOMEHTIB  JUIsl  ampoKCHMAIlii

PO3MOJTIB KYTOBHX JaHUX 3 00JacTiO 3HA4YCHb B
inrepBai [0,2r) Ha sKiCHOMY piBHI.

BcTanoBieHo, mo el MeTol, Ha BiAMiHY BiJ 1HIIUX
METOJ[IB  ampOKCHMAIlii, 33aJOBUILHO  ampOKCUMYE
JIBOMOJAJIbHI PO3MOALTN HMOBIPHOCTI, SIKi MAIOTh MiCLIE
B aHaji3i eKCIePUMEHTAIBbHUX JaHUX KYTOBHUX
BUMIpIOBaHb 1 30epirae 3JIaTHICTb alPOKCHMYBATH
HECHMETPHYHI po3noninu iiMosipHocti BK.

B psai BumanmkiB anpokCHUMAIliifHI KpHBI MaloTh
XapakTep OCIHWIALIA 1 MOXYTh HaOyBaTH HEBEIHMKHX
Bil' 6MHMX 3HA4€Hb, IO HE BIAMOBINAE CYTHOCTI
HMOBIpHICHOT MipH 1 MOTpedy€e NPOBEACHHS JOAATKOBUX
JIOCITIJKCHD TSl YCYHEHHS IIbOTO €(PEKTY.

PosrnsHyTHII MeTOom — ampoKcuMmanii - moTpedye
MOJTANTBIIINX JTOCIIIKCHB JJIs1 BCTAHOBJICHHS KUTBKICHUX
OIIIHOK HOro aJeKBAaTHOCTI PO3IOJAUIAM TeHepaIbHOI
BHOIPKH.
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HccienoBanue MeToa BbIGOPOYHBIX
TPUTOHOMETPUYECKMX MOMEHTOB B 3a/1a4ax
anmpoKCcUMAalUHU pacnpeleleHUN YIJI0BbIX JaHHBIX
10.B. Kyn, C.B. lllenryp, E.C. Menbuuk

HpOBeIIeHLI MOJCIIUMPOBAHUC n OKCHEPUMCHTAJIbHBIC
alrIpoKCUMaly  3aKOHOB  PaCHpeCIICHUS
YIJIOBBIX JAHHBIX MCTOJIOM BLI60pO‘{HLIX

TPUTOHOMETPUYECKHX MOMEHTOB. IIpHBeNeHBI pe3yIbTaThl
prpoGanuu  MeToja IS PasHBIX THIIOB  pacmpeseraeHui
YTJIOBBIX JaHHBIX.

Kniouesvie cnosa. annpoxcumayus, mpueoHoMempuiecKul
MOMEHM, CAYYAUHbBIL Y2Ol.

Processing of sample trigonometric moment’s methofibr

circular distributions approximation tasks

Y.V. Kuts, S.V. Shengur, E.S. Melnik

Circular distributions approximations by sampledrigmetric
moment's method are simulated and experimentally
investigated. Method’s testing results for differesircular
distribution types are described.
Keywords: approximation, trigonometric moment, random
circle.



