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Henuanni BeliBneT-IepeTBOPEHHS: TUCKPETHUN BUTIAIOK

B. B. Manbuukos, O. P. Yeptos
Hayionanvnuii mexniunuii ynieepcumem Yxpainu «KII1», Vkpaina
B crarri mpoBOAMTHCS MOPIBHAIBHUN aHANi3 METOMIB JMCKPETHOrO HEAMAIHOrO

BEHBJICT-TICPETBOPEHHS. BHIIICHO OCHOBHI XapaKTEPUCTHKU PO3TIITHYTHX METOIIB.
JlaHO peKOMEeHAaIIT o0 X 3aCTOCYBaHHS.

Knrouosi cnosa: setignem-nepemgopenns, koegiyicnm macumabyeanns
B cratbe npoBOIMTCS CpaBHUTEIbHBIM aHANINW3 METOJOB JAMCKPETHOTO HEAUAIHOIO

BeiiBIeT-peoOpa3oBaHys. BbIneneHbl OCHOBHBIE XapaKTEPHCTHKU PAaCCMOTPEHHBIX
MeTo0B. JlaHbI PEKOMEHAAINH 110 UX IPUMEHEHHIO.

Knrwouesvie cnosa: seiigiem-npeobpazosatue, Ko3gh@uyuenm macumadbuposanus
The article deals with the comparative analysis of the non-dyadic discrete wavelet

transform methods. The main characteristics are selected. Recommendations about the
application fields are formed.
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1. Betyn

B imkeHepHi# mpakTUIll UIS JOCTIHKEHHS PI3HOMAHITHUX CHUTHAJIB IPHUPOITHOTO
Ta LITYYHOI'O TOXOKECHHS 3aCTOCOBYIOTHCS Pi3HI KiacH mepeTBopeHb — Dyp’e,
Jlamnaca, Yomma, Pagona Tomo. 3 80-x pokiB MUHYJIOrO CTOJMITTS AJISi 4aCTOTHO-
YacOBOTO aHalli3y HecTal[lOHAPHUX CUTHAIIIB IEPEBaKHO BUKOPUCTOBYIOTH BEHBIIET-
neperBopennst (BII). Ilepmmumu me 3poownu Mopné ta ['poccMaH, 3aiiMarouuch
aHaJi30M CEHCMIYHMX IAaHMX Ta KOTePEHTHHUMHU KBAHTOBUMH CTaHaMH BiAIIOBIIHO.
Maremaruuni 3acaau BII Oymo 3akinameHo MedepoM, sSKHil 1OKa3aB 1CHyBaHHS
BiAMOBiAHNX (PYHKIIIH (BEHBIETIB), 110 YTBOPIOIOTH OPTOrOHAIBHUI 0a3uc B MPOCTOPI
Ly(¥97), TobTO B mpocTopi AiicHUX (YHKIIH, KBaIpaT KOTPHX € iHTerpoBaHuM. J{oGemri
3MiCHWIIA Tiepexim Bij HemepepBHoro no awmckperHoro BII Ta po3pobumia kiac
BEUBIIETIB, 110 MAIOTh MaKCHUMaJIbHY TJIAAKICTh TPH (hiKCOBaHiil TOBXKHHI CBOTO HOCIS.
Mannd mnomMpUB Ha BEWBIETH KOHIEMIID KPaTHOMAcCIITAOHOrO aHamily Ta
3allpornoHyBaB mpouenypy mBuakoro BIl (mipamimanbHuii anroputm), sika Mae
0o0YHCITIOBaNbHY CKIagHICTE O(1), TOI AK MBHAKE TiepeTBopeHH Dyp’e Mae 3HAYHO
ripmry omiaky — aume O(n-logy(n)).

Hapasi oGOmacte 3actocyBanHss BIl — mHabmmxeHHs GYHKIIA 1 CHUTHANIB, iX
¢inpTpaLis Ta CTUCHEHHS, MOIIYK B CUTHAJI MMEBHUX ocobumBocTeil Tomo [1].

Ha mnpaxTumi HaifgacTiine BHKOPHUCTOBYIOThCS Tak 3BaHi muamai BIT (BIT 3
koedinieHTOM MaciTaOyBaHHS, 10 JOPIBHIOE 2), OCKUIBKA BOHH MalOTh HAaWOLIBII
edekTHBHY mporpamHy peamizauito. [Ipote B psal BUNaakiB MOXIMBOCTEH IHaIHUX
BII menocratabo. Hanpukmnaz, sKimo nos’si3aHi 0coOOIMBOCTI HOCTIIKYBAHOTO SBUIIA
3HAXOJATHCS OJIPa3y B JACKIIbKOX CYCIIHIX YaCTOTHHMX iHTepBaiax auamHoro BII, To
JUISL aJIcKBaTHOTO aHaji3y LMX JaHuX Habarato Kpaiie Oyae BHUKOHATH PO30UTTS
4acTOTHOI 00JacTi Ha Taki IHTEpBalmM, sKi O TOBHICTIO OXOIUTFOBAIM 3a3HauyeHi
0c0o0sMBOCTI. TakuM YMHOM, 3aCTOCYBaHHs HeauaaHux BI1 Moxe 3a0e3nednT OUIbII
TOYHE BIOKPEMIICHHS KOMIIOHCHT CUTHATY [2].
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2. JlxxepeJia K0CTiTzKeHHS

Ha manmii MOMEHT 3alpOIOHOBAHO JEKIIbKa METOJIB TOOYJOBH BEHBIICTIB i3
KoedilieHTOM MacimTaOyBaHHs, BiAMIHHMM Bix 2, SKi IPYHTYIOTbCA Ha Pi3HHX
MaTeMaTHYHHX 3acajaXx Ta MaloTh BIJIMIHHI XapaKTEpUCTHKH MIOAO PiBHS
YHIBEpPCAJIBHOCTI, MOXJINBOI edekTuBHOI peamizamii Tomo [2-6]. Tomy BuHHKae
HEOOXiAHICTP y TPOBEACHHI NOPIBHAJIBHOTO aHaJi3y ICHYIOUMX METOAIB Ta
BUPOOJICHHI KpUTEpil0 BUOOpPY ONTUMAaIbHOrO MeTony HemuamHoro BII mist #oro
3aCTOCYBaHHS Ha MPAKTHUIN JJIs PO3B’sA3aHHA Tiel YW iHIIOI 3a7adi. ABTOpaMH BiKe
OyJ10 BUKOHaHE MoIi0He JOCTiHKEeHHS [Tl HenepepBHUX Henuaaaux BIT [7].

3. llocTanoBka 3agaui

O6’exToM pocmiKeHHS € HemuaaHe nuckpetHe BII, mo 3acrocoByerscs mis
MaTeMaTHYHOi OOpOOKM pI3HOMAHITHWX CHTHamiB. Mera crarTi — BH3HAYEHHS
NPUHIMIIOBUX XapaKTEPUCTUK ICHYIOUMX METOAIB HexuaaHoro auckperHoro BII ta
(hopMyBaHHsI, HA OCHOBI iX MOPIBHSJIBHOTO aHANI3y, PEKOMEH AN 1100 HAWKpaIuX
obracTteit 3aCTOCYBaHHS.

4. OCHOBHi MOHATTHA

Hexait N — niiicae uncno, a ¢(x) ta y(x) — dyskuii 3 npoctopy L,(#). Oynkuis
¢(x) Ha3uBaeTbca MacITaOYyIO4YOK  (QYHKIi€0, SKIIO BOHA  3aJOBOJIBHSE
criBBigHOmEHH!O (4.1):

o(x)=VN -3 Iy -o(Nx—k). (4.1)
kel

Uucno N HazuBaeTbes koedimienToM MacmraOyBanHs BII. HabGip koedimieHTiB
{h} Ha3UBAETHCS HU3BKOYACTOTHUM (iILTPOM PO3KIALY.

BeiipneT y(x) 3a10BOJIBHSE CITIBBIIHOMIECHHIO (4.2), aHaioriyHOMY J10 (4.1):

v(x)=VN- 3 g -w(Ne—k). (4.2)
kell
Habip xoedinieHTiB {g;} Ha3MBa€THCA BUCOKOUYACTOTHUM (PIIBTPOM PO3KIATY.
SAxmno s Beix k=0, 1, ..., m—1 BUKOHYeThCs piBHICTSH (4.3):
+00
_[ Xk -\u(x)dxzo, 4.3)
—00

TO KaXyTh, MO QYHKIIS Y(X) Mae m HyTbOBIUX MOMEHTIB.

SIKIIO TIO3HAUMTH Yepe3 ay; Ta di; BIAMOBIIHO ANPOKCHMYIOUi Ta JeTali3yroui
KoeilieHTH k-T0 PiBHS PO3KIaLy, TO MOYATKOBUH CUTHAN $(f) MOKHA MTPEICTABUTH SIK
cyMy Horo anpokcumaii Ha k-oMy piBHi 1 k AeTai3yl0unX CKIaJOBUX:

s(z)=2\/ﬁ-ak,j -(p(le—k)+ﬁzm-dr,j-\y(th—r). (4.4)
i r=l j
OyHKIIIs ’ '

Hy(o) LI Y (4.5)

\/ﬁ kel

HA3WBAETHCS YACTOTHOO (DYHKI[IE0 MacITa0yro4uol yHKIIT @(x).
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5. Onuc meToais

5.1 Meton, mo 0a3yerbcs Ha npeacTaBieHHAX aaredpu Kynna

Jlanmit MeTox 3amporonoBaHo bparemti ta Moprencenom [3]. Bin Gasyerscst Ha
moOyIoBi BiMOOpaXEHHS MHOXHUHH {Q, Wi, V2, ..., Wy-1}, fAKa CKJIATA€ThCA 13
MacmTaOyro4oi ¢yHKUii Ta BeiBieTiB 3 koediumieHTOM MacmTtadyBaHHA N, Ha
npescrapnenns anreopu Kynua Oy. Bparenni ta Moprencen mokasamu, mo cuctema
130MeTpil S;, ika BU3HAYAEThCS CHiBBIAHOIICHHM (5.1):

(548)(2) = Hy (2)5(2") VeeLy(T), zeT, k=0L.N-1, (1)

Ha cemapabelbHOMY Tinb0epToBoMy TpocTopi L,(7) umcnmoBmx (YHKIIH, KBajgpat
AKHX iHTErpoBHHMIl Ha ofMHWYHIH Ky1i 7, mopomkye C -anreGpy, ska 3aJ0BOJIBHSE
XapaKTepUCTUYHOMY PIBHSHHIO It anreOpu KyHua Toli 1 TiNBKHM TOJi, KOJIW Maibke
st Beix ze T Matpunst GineTpis (5.2)

Hy(z)  Hy(pz) .. Ho(pN_lz)
H(z)= # | mi) Hipz) o Hy (V) | 52)
Hy_(z) Hy.(pz) - HN—1(PN_IZ)

ABIAETHCA YHITApHOW, e p=e" ",

Illnsxom mepersoperns Pyp’e mo mukiiugii rpym {1,p, p,...,p" '} marpuus
(binbTpiB 3BOAUTHCS O HACTYMHOTO BUTIAAY (5.3):
1 1 1

z pz pz
A(ZN ) , (5.3)
2
V-1 pN—l N1 p(N—l) N-1
Ie A — yHiTapHa MaTpHIs.
3amaya migdopy ¢ineTpiB HeamagHoro BII mpu 1poMy 3BOAHMTHECA A0 TOOYIOBH

yHiTapHoi Matpuri. KoedimieHT MacmTaOyBaHHA B TaHOMY METO1 MOXe OYTH TiJTbKA
HATypaJIbHUM YUCJIOM, BIZIMIHHUM BiJI OJMHUIL.

5.2. PanionanbHuii kpaTHOMacmTadHuii anajis (boccap)

Omep mokazaB [4], mo mnpu KpaTHOMaclITaOHOMY aHali3i KoedilieHT
MaciTaOyBaHHS Mo)Ke OyTH HE TUIBKH LIMM, a W paliOHAIBHUM YMCIIOM, OiTbIINM
3a 1. boccap, Hikonbe 1 Tpromere 3ampomnoHyBaid [5] MIBHIKWN MmipamiganbHAN
AJTOPUTM 3HAXOKCHHS BiIIOBIIHUX KOSQIIIEHTIB BEUBIET-PO3BUHECHHSI.

Axmo macmrabyrounii KoeineHT N JOPIBHIOE NESKOMY palliOHATBHOMY YHUCITY
p/q, TO OOYHUCIICHHS alPOKCUMYIOUUX Ta JETaTI3YI0UMX KOe(DIili€HTIB MPOBOAUTHCS 32
JIOTIOMOTOI0  3TOPTKH  AlPOKCHMYIOUMX ~KOE(QIIi€eHTIB TONEPeJHLOr0 piBHI 13
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CYKYIHICTIO  HHU3bKOYaCTOTHHX {}; }, 0<n<qg-1 Ta  BHUCOKOYACTOTHHX
{ Em } ,1<m< p—g bimeTpiB BiIMIOBITHO.
OinbTpu {fzn} Ta { gm} € CUMETPHYHHUMHU 10 (iTbTPIB {hn} Ta { gm} :

h, (k)=h,(=k), &, (k)=g. (k). (5.4)

KOTpi OyayroThes 3rigHo dopmyn (4.1) ta (4.2) BiAMOBITHO.
B cuny toro, mo opToronanbHi BeWBieTHI 0azucu (QOpMYyIOThCS B YaCTOTHIH
o0macti, TOo 1 MOOya0Ba (IABTPIB I PALiOHAIBLHOTO KPAaTHOMACIITAOHOTO aHAJI3y
TaKO)XK MPOBOIUTHECSA y dYacToTHiH obOmacti. [Ipn mpomy @Dyp’e-mepeTBopeHHS

koeimieHTiB QinbTpPiB {hn} Ta { gm} MAalOTh BiJIIOBIIHO HACTYITHUI BUTIISI:

A ~m
~ Oo(N-®) _in R Yy (N-o
hn(co)zx/N-Q-e mye gm(m)zx/N-g, (5.5)
o(0) ¢(o)
OcKkinpKy 3aMicTh 00UnCIIeHHs KoedilieHTiB GiIbTpiB 3HAX0MATECS Dyp’e-00pasu
nux KoeimieHTiB, TO mipamizanbHuii anroputM BIl y Bumaaky pauioHambHOTO
MaciTadyroyoro koedilienTa Moxke OyTH TaK0X IepeHeCEHUH Y YaCTOTHY 00J1acThb.

5.3. 3mimanuii koedinmienT macmradyBanus (Ilosok)

OcHoOBHa ies JaHOTO MEeToAy noJjsirae y po3po6ui naketnoro BII i3 MoxiuBicTIO
BUOOPY Ha KOKHOMY PiBHI PO3BMHEHHS CBOIO MacCIITa0y04oro KoeQilieHTy.

[onmnok [2] y3aranpHIOE METOAUKY AuaaHOro nakerHoro BII, mpu skomy Ha j-oMy
KpOIli BeCh YaCTOTHHII Jiana3oH po36uBaeThes Ha 2 piBHUX iHTepBanu. Bin mpomonye
po30MBaTH YACTOTHHI Mdialla30H Ha p PIBHHUX IHTEpBajM, ¢ p — JOBITbHE MPOCTE
YHCIIO.

[Tobynosa dineTpiB ms BII mpoBoauTkcs B yacToTHi# obmacrti. [lo3Haunmo ygepes
y(w) Pyp’e-00paz macmTabyrodoi ¢yHKHil, a depe3 yju(®) — j-uid GuIBTp 3
MOCIiOBHOCTI N PiIbTPIB, SKi HOIUISIOTh YaCTOTHUH Jiana3oH Ha N piBHUX YaCTHH.
Hexaii Bech 4acTOTHMI Aiama3oH CIIOYATKy PO30MBAETHCA HA 7 PIBHUX 1HTEpBaiB,
KOXEH 3 SKHX Ha HaCTyITHOMY KpOIli po30WBaeThCSA Ha p piBHUX iHTepBaiiB. Toxi
CMy)XuacTUdl (inbTp, IO TPOMycKae j-Mid iHTepBal 3 #p IHTEpBaliB, MOXKHA
BU3HAYWTH 3a JOMOMOTOI0 CIiBBiHOIICHHS (5.6):

Vi (@)= Wiy p (- 0)wy, (@) (5.6)
Jie uncina / Ta k Bu3HavarThes 3a hopmynamu (5.7):

(j mod p), ! —Henapse,

1=(j div p), k= : (5.7)

p+1-(j mod p), /- nape.
ne div — omepauis oOYMCICHHS LJI0i YAaCTHMHI BiJ AUIEHHS MEPLIOro apryMeHTa Ha
Ipyruii, a mod — ornepairisi 0OYUCIICHHS 3aIMIIKY BiJ JiICHHS.

TakuMm 9WHOM, SIKIIO BiIOMHIA PO3KJIA] KUTBKOCTI BIJUTIKiB ITOYaTKOBOTO CHTHAIY
Ha TMPOCTI MHOXXHUKH, TO, BHKOPUCTOBYIOUH (opmyiny (5.6) peKypeHTHO, MOXHa
30y myBaTH HabOpH (QiNLTPIB AT BCHOro HAOOpy JaHUX.

KoedinienT macmradyBaHHs B IIbOMY METOJI MOXe OyTH JIMIIE POCTUM YHCIIOM.
[Ipore BiH MOKe 3MiHIOBATHCS TIPH TIEPEXO/Ii 3 PiBHSA Ha piBeHb. [locmigOBHICTS 3MiHI
koeimieHTy MacmTaOyBaHHS B 3arajlbHOMY BHIIQJKY MOXe OYyTH JOBIJIBHOIO, 1
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oOHMpaeThCss B 3aJEKHOCTI Bil TOXOKEHHS MJaHWX, IO AaHATM3YIOThCA, Ta
0co0iMBOCTEH, MO pO3MWYKYIOThCs. llommok mpomoHye OpaTH MOCTiIOBHICTH
MaciTadyounx Koe(ilieHTIB B TMOPSIAKY 3MEHIICHHS, OCKUIBKM L€ JI03BOJIE
MiHIMI3yBaTH KUTBKICTh ONepalliii MHOKEHHS B TIpolieci mo0y/10BU QLUIBTPIB.

5.4. Meton 6asucis I'ppoduepa

OcHOBHa iJiesl IIbOrO METOJy IMOJsITae y MoOYyJOBI OPTOHOPMATIbHUX (UIBTPIB
MIiHIMaJIbHOI TOBKHHHU 13 3aJaHUM YHCJIOM HYJIBOBUX MOMEHTIB i HenuaaHoro BIT
i3 parioHabHUM Koe]illieHTOM MacIITadyBaHHSI.

Baiipam Ta CemecHik B cBoiii poboTi [6] mepeOymOBYIOTH YMOBH TOYHOTO
BinxTBopeHHs BII 3 koedimienToM MacitabyBaHHs 3/2, 1110 BUPAKAIOTLCA (OpMyIaMu
(5.8), B exBiBazieHTHY opmy (5.9), sika Oinbplne MAXOIUTH I 3HAXOKEHHS 0a31CiB
I'proGHuepa [8]:

1

E[H(Z)H(z—1)+ H(_Z)H(_Z—l)]%G(ZZ)G(Z_z

%':H(ZWZ)H(ZI)+H(—ZW2)H( zl)}L%G(zZW)G

):1
(zfz)zo (5.8)
1

E[H(zW)H(Z_l)+H(—ZW)H(—Z_1):|+%G(ZZW2)G(Z_2)= 0.

[y 3]{H0(22)H(z‘1)} =1

(5.9
[¢3]{z‘3H1(22)H(z‘1)}:1
e W= /3,
H(z) Ta G(z) — me Marpuili HHM3BKOYACTOTHHX Ta BHCOKOYACTOTHUX (QiIBTPIB
po3KIany,

Hy(z) Ta H\(z) — ue momidaszni kommoneHTH Marpumi H(z), mo Bu3HaYarOTHCA
criBBinsomennsm H(z)=H (22 ) + Z_3H1 (22 ) ,

[i 3] — omeparop AenuMallii (TIpopiKeHHs) KOXKHOTO TPETHOTO BiJTIKY CUTHATY.

Buxuragku, mo HaBeneni baiipamom ta CenecHikoM, MOXYTh OyTH y3arajbHEHI i
Ha JOBUTHHHK parlioHATBHIHA KoeiIlieHT MacTaOyBaHHS.

YMOBHU HasiBHOCTI 33JaHO1 KiIBKOCTI HYyJbOBUX MOMEHTIB TaKOXX BHPaXKarOThbCS Yy
TepMiHax Teopii 6asucis [probHEpa:

mod(H(z),(zz-l—z-l—l)KJ:O, (5.10)

ne K — e 3a1aHa KiJIbKiCTh HyJIbOBUX MOMEHTIB.

B pesynbraTi, 11 3HaX0UKEHHS Koe(ilieHTiB QUIBTPIB 3aIMIIA€THCS PO3B’A3aTH
HENiHIMHY cucTemy 3 piBHsAHb (5.9) Ta (5.10).

TonoBHUM HeNoIIiKOM MeToy GasuciB [probHepa € Te, 110 BiH MOTpedye BEITUKUX
OOYMCITIOBAJIBHUX 3aTpaT Ha TOIIYK PO3B’A3KY HENIHIHHOI CHCTEMH TPH BEIUKUX
JOBXHUHAX (QiIBTPIB.
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6. CniBcTaBJIEHHS iICHYI0UMX METOAIB HeAUATHOT O AUCKpeTHOro BII

OCHOBHI BJIaCTUBOCTI Ta OCOOJIMBOCTI PO3IVISHYTHX METOIIB 3BeJeHO B Tabm. 1.

BI/IXO,I[SILII/I 3 BI/I):[iJ'IeHI/IX XapaKTCpUCTHUK, MOKHA 3p06I/ITI/I HaCTyrIHi BHCHOBKH.

Tabn. 1. Ocnoeni xapaxmepucmuku Memooie HeduaoHo2o ouckpemnozo BIT

BriacrusicThb Metonu HenuaaHoro auckpetHoro BIT
METOJT Ha
MpeJICTaB- METOJT Ha
METO]T METO/T
JICHHSX Oasucax
ITonnoka Boccapa
anrebpu [proGHEpa
KyHnua
EdexTupnuit MOYKJINBI
ITOPUTM npobieMu HIBUIKHUHA BUCOKa
. cepeHs .
peaumizarii npu (akTo- ; mipami- obumciio-
CKJIaJIHICTh .
pu3arii 7. | manpHMA BaJIbHA
. .| peamizamii .
YHITapHO{ QITOPUTM | CKJIAJHICTh
MaTpHIT
Koedirmiear HaTypajgb- | MPOCTE parioHasib- | palioHa b-
MaciuTaOyBaHHs HE YHCII0 YHCIIO HE YHUCIIO HE YHCIIO0
JluHamivHa 3MiHa
KoeQIiLieHTy BIJICYTHS MIPUCYTHS BIJICYTHS BIJICYTHS
MacITa0yBaHHS
OpTOroHasnpHICTh | B TOMY .
N i TIOCITiJTOB-
BEWBIIETHUX YuCHi 1
. . Ha OPTOTO- | TaK TaK
baszucis 6iopToro- .
. HaJbHICTH
HaJIBHI
Bubip
HOCIIIIOBHOCTI . . )
M Hi TaK Hi Hi
KoeimieHTiB
MacITabyBaHHS

Merton Ilonnoka Moxe OyTH BHKOPHUCTaHWHN Yy BHMAAKY, KOJH Ha KOXHOMY KpOIIi
KpaTHOMAcIITaOHOTO  aHalily MOTPIOHO JUHAMIYHO 3MIHIOBATH  Koe(ilieHT
MacmTabyBaHHS (HampuKkiaa, pidHi AaHi TPYMYIOTHCA B IMOKBapTajbHi, SKi TMOTIM
po30MBarOThCsl Ha IoMicsyHi). IIpoTe meid Merox M03BONSE BHKOPHUCTOBYBAaTH B
SIKOCTI KoeilieHTy MaciuTaOyBaHHS JIMIIE MPocTi uucia. ToMy 3a HEoOXiTHOCTI y
BHKOPHCTaHHI B SIKOCTI MacIITa0yr4oro koedillieHTa HEMpOCTOrO 9YHciia MOTPiOHO
BUKOHATH JeKiJIbka KpokiB Meroma Ilommoka, BHUKOPHUCTOBYIOUM B  SKOCTI
MOCTIIOBHOCTI MacIITa0younX KoeQilieHTiB Habip MPOCTHUX TUIBHUKIB.

Sxmo X a8 OUIBII TOYHOTO BiZOKpEMIIEHHS 0COONMBOCTEH BUXiTHOIO CHUTHAILY
NOTPiOHO BHKOPHUCTOBYBATH HE IJII 3HAYEHHS MAcIITa0yl4yoro KoedilieHTy, TO
Mmeton boccapa Mae oOuuCITIOBaIbHY IepeBary HaJ METOIOM, OCHOBAaHMM Ha 0a3mcax
IproGuepa. [lpore ocraHHili Moxe OYTH BHUKOPUCTAHWH Yy TOMY BHIAJIKY, KOIH
notpioHo 30ynyBatu GumeTpu juis BIl i3 Hamepen 3aaHuM YHCIOM HYJIBOBHX
MOMEHTIB.
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Merton, mo 0a3yeTbcss Ha TpejcTaBIeHHsIX anreOpu KyHia, misi HaTypaibHHX
koedimieHTiB MaciiTaObyBaHHS, OiMBIINX 3a OJIUHUIO, JO3BOJIAE JOCHUTH MPOCTO
noOyayBaTH  aHANITUYHUN ~ BUDJISLA  BCiX  QinpTpiB  yepe3  KoedilieHTH
HU3bKOYACTOTHOrO (ibTpy po3kiany. Ajie daxropusailis Marpuii A i3 GopMmyiu
(5.3) B HesKuX BUIAAKaX MOXE BUMaraTH HETPUBIaIbHUX €BPUCTHUYHUX MIPKYBaHb.

7. BucHOBKH

B namiii poboTi aBTOpaMu BIepIe IPOBEJCHO OIIS)[ ICHYIOUMX METOJIB
JHMCKpeTHOro HepnanHoro BII, BU3Ha4YeHI MPUHIMIIOBI XapaKTEPUCTHKH PO3TIITHYTHX
MeTtoniB. Ha ocHOBI aHamizy oOpaHHMX XapaKTepUCTHK HaJaHi peKOMEeHmamii s
BUKOPHUCTAHHsI TOT'O Y 1HIIIOTO METOY JJISl pO3B’sI3aHHsI 3a]]a4 TIEBHOTO THITY.

3auImaeTsCs BIAKPUTAM MHTAHHS PO BHOIp HAWOLIBII BiAIOBITHOTO KOEillieHTy
MacmTaOyBaHHA B KOXKHOMY KOHKPETHOMY BHIQJKy. TakoX IpeAcTaBIs€ThCS
MEPCIEKTHBHOI 33/1a4a TUHAMIYHOT 3MiHM MaclITadyrodoro koedilieHTa Ha Pi3HUX
PIBHSX KpaTHOMACIITaOHOTO aHaJli3y B 3aJI€KHOCTI BiJl OCOOIMBOCTEH CUTHATTY.
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