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Anomayin—3piiicneno aHaniz 6azucy Yoama sik cucremMu
AUCKpeTHo-rapMoHiyHuX Qynkuiii Pagemaxepa i I'pes, a Takox
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Yoama. BceranoBieno (a3oBy B3a€MO3aJI€KHICTH CKIIAAOBUX
dyukuiii cucremu y napax. Buznaueno 6azuc ¢pyukuiii Yomnuua iz
PEKYPCHBHUM BIOPSIKYBAaHHAM

Abstract—The analysis of the Walsh basis as discrete
harmonic Rademacher and Gray functions and multiplicative
discrete nonharmonic Walsh functions system is done. The phase
interdependent of function system components in pairs is
presented. Defined Walsh functions basis with recursive ordering
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I Beryn

TexHiko-ekoHOMIYHA €(PEKTUBHICTb KOMII IOTEPU30BAHUX
inpopmariitnux cucTem B iCTOTHIH Mipi 3aMeXUTH Bix
3aCTOCOBAHOTO ~ METONY  KONYBAaHHA  IIOBIHOMIICHB 1
BIJIIOBIIHMX MeTOJiB neperBopeHHs (opmu indopmauii ta
mupoBoi  00poOkk  curHAmB  SIK  HOCITB  00Opasis
iHpOpMAaIHHIX MPOLIECIB OTOYEHHSI. HocmimkeHns
epeKTUBHOCTI CUCTEM KOJYBAaHHA Ta MEPETBOPEHHS (Gopmu
inopmariii € akTyaJbHMM 3aBJaHHSM, BHPIMICHHS SKOTO
IIO3BOJIIE OOIPYHTYBATH BHOIp 0a3zucy Ta 3MIHCHUTH IIBHIKI
TEOPETUKO-YUCIOBI NEPETBOPEHHSI [OB1IOMJICHb B
obuucoBalbHIH crcTemi. MeToio poboTe OYJ10 TIPOJIOBKEHHS

JOCIIJDKEHb METOJIIB  KOIYBAHHS T4 TEOPETHKO-IHUCIOBHX
nepeTBOpeHb MoBijgomiieHb [1] mpu nepexoai Bij AUCKPETHO-
TapMOHIYHMX CHUCTEM THITYy YHITAPHUX, JAUCKPETHO-(Pa30BUX,
IBIHKOBHX, I'pest TOIMIO 10 AMCKPETHO-HErapMOHIYHUX CHCTEM

tuny Yomma Ta  pekypcuBHux lamya.  JlociimkeHHs
IPYHTYBAINCH HA 3aCTOCYBaHHI armapary TEOPETHKO-IUCIIOBHX
[IepETBOPEHb TUCKPETHOI ~ MAaTeMaTHKH. Ipakruuna
3HAYUMICTh  [OJSrac  y  MOMJIMBOCTI  3aCTOCYBAHHS

BCTAHOBIICHUX AHATITHYHUX 3QJICKHOCTCH ISl 100Yy1IoBU
MIBUAKUX AJITOPUTMIB TepeTBopeHHA (opMu Ta uudpoBoi
o0pobku  iHpopmanil.  CywacHi  uudpoBi  cucremu
(GYHKUIOHYIOTH 13 3aCTOCYBaHHSAM OCHOBHHMX OiHapHHMX
MO3HIIIHNIX CHCTEM YHCIIEHb K TO YHITApHI Ta IOBIHKOBI, a
TAKOX HENO3uLiiHOL Ty I'pesi, CUHTE3 AKMX MPOaHAII30BAHO
B poboti [2]. Taki MeTo/11 BOJIOIIIOTH PsiioM (DYHKINIOHATBHHX
OoOMEeKeHb AK TO (OpMYBaHHA MIDKKOIOBUX «ILIMIBOK» B
JNBIMKOBUX cUCTEMaxX, 4d TO HeoOxiaHicTh iH(OOOMIHY Y
napanenbHoMy (opMari KOJIOBHX CHiB, 10 CIPUUUHSE 10
ICTOTHOTO HABAaHTAKCHHS HA KaHAJIM 3B’A3Ky, 4 TaKoXK
3yMOBJIIOE  HU3bKUI  piBeHb  3aBaj03axucry. Po3BUTOK
3aCTOCYBaHHS METOIIB MOJAHHS HM(POBUX ITOBIAOMIICHD Ta iX
TEOPETHKO-YNCIOBHX IIEPETBOPEHb IIOJATAB y Ii3HIIOMY
3aCTOCYBaHHI 0a3MCIB JUCKPETHO-HErapMOHIYHUX (DYHKIIIH
Yourma [3-5] Ta peKypcHBHO BIOPSAKOBAHUX CHCTEM (DYHKILi#t
[5-7]. Ilpore He Oymm BiZOMI aHAMITHYHI 3aTKHOCTI
noOy/I0BM CUCTEM PEKYPCUBHO BIOPSAKOBAHMX (DYHKLIHA Ta
BiATIOBI THUX CHCTEM KOJTyBaHHS JIaHuX, 1110
YHEMOXIUBIIOBAIO 3IIHCHEHHS MiXOAa3UCHHUX TEOPETHKO-
YUCIIOBUX IepeTBOpeHb. IIpoananizyemMo aHaniTUKy no0yn0Bu
JACKPETHO-HErapMOHIYHMX 6asucHuX cucreM Youma i3
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JIMCKpEeTHO-rapMoHIuHNX 0OasuciB  Pagemaxepa Ta I'pes, a
TAaKOX BCTaHOBJICHI 3aT€KHOCTI CHHTE3y cHCTeM (GYHKIIH i3
PEKYPCHBHUM BIIOPSIZIKYBAHHSIM, SIKI € OCHOBOIO PEKYPCHBHHX
METOJIIB KOILYBaHHS TIOBIJIOMJIEHD, 1110 BOJIOHIIOTH
PO3IIUPEHUM CKJIaJ0M (pYHKIIIOHAIBHUX BIaCTUBOCTEH.

1. CUHTE3 CUCTEM ®VYHKIII Y OJIIIA

3acrocyBaHHs JIICKPETHO-TApPMOHIYHHX GbyHKITi#
Pagemaxepa Ta I'pes, mo € MNOXIOHUMH Sin- Ta COs-
rapMOHIYHMX KOJIMBAHb, B IKOCTI 0a3MCHUX B OCHOBHOMY OyJ10
iCTOPUYHO 3yMOBJICHO TIPOCTOTOI0 TEXHIUHOI —pearizariii
SKICHIX TapMOHIYHHX TeHepaTopiB. 3  BIPOBaKCHHIM
uudpoBoi TexHiKM craja MOXIMBOKO [pocTa peajizaiis i
IHIMMX ~ JIUCKPETHUX  3QJICKHOCTCH, 30KpEMa JIUCKPETHO-
HerapMOHIYHNX (QYHKIIH gk To Yomma [3-5] Ta pekypcUBHUX

Tanya [6-9]. lle cnpuumHWIO [0 MIMPOKOTO PO3BHUTKY
MaTeMaTHYHHX OCHOB TEOPETHKO-YUCIOBUX IEPETBOPEHb,
IPYHTYIOUMCh Ha SIKMX peami3oBaHo 1mGpoBi 3acodu
(opmyBanHs, 3B’53Ky, (inbTpaiii, 00poOKH MOBIZOMIIEHD, IO

BOJIOJIIOTh TIOKpaIIeHUMU TEXHIKO-eKOHOMiTHHUMH
XaPaKTEPUCTUKAMM.
Oyrkuii  Yomma, BriopsakoBani 3a  Yoomem, [lermi,

AnaMapoM, U iHIIMM YHHOM, BMIIYIOTh iHBapiaHTHO MOBHUK
nabip ¢ynkiiit [3-5]. Hmkue HaBeAEHO Yy CHPOMICHOMY
BHTJISAI 13 BIiZOOpaXKEHHSIM TUTHKM TIOPSAKIB  CKITaJIOBHX
¢byukuiet - Wal,i = Wal,(n,0,i,) upouenypy OHCKPeTHOTO
TPUCOHOMETPUYHOrO  mHepexoay o  Oasucy  Youmuua,
BIIOpsiZIKOBaHOIr0 3a Yoummrem, i3 ©6asuciB  Pajgemaxepa
Radn = Rad(n,0) ta I'pest Gryn = Gry(n,0).

Wal,0 = Rad0 = sign[sinn] = Gry-1 = sign[cosn/2]
Wal,l = Radl = sign[sin2z] = Gry0 = sign[cosn]
Wal,2 = Radl Rad2 = Gryl = sign[cos27]
Wal,3 = Rad?2 = sign[sin4 )

Wal,4 = Rad2 Rad3 = Gry2 = sign|cos4n]

Wal,,5 = Radl Rad2 Rad3 = {

Radl Gry2 = Sign[sin 271:] Sign[cos 47[]
Gryl Rad3 = Sign[cos 21[] Sign[sin 87[]

Wal,6 = Radl Rad3 = sign[sin2n] sign[sin8n]
Wal,7 = Rad3 = sign[sin87)
Wal,8 = Rad3 Rad4 = Gry3 = sign[cos87]
Wal,.9 = Radl Rad3 Rad4 = Radl Gry3 = sign[sin2n] sign[cos87]
Wal,,10 = Radl Rad2 Rad3 Rad4 = Gryl Gry3 = sign[cos2 7] sign[cos87]

Wal,11 = Rad2 Rad3 Rad4 = {

Rad2 Gry3 = sign [Sin 41[] sign [cos 8n]
Gry2 Rad 4 = sign [cos 4n] sign [sin 167:]

Wal,12 = Rad2 Rad4 = sign[sin4r) sign[sinl 6]
Wal,,13 = Radl Rad2 Rad4 = Gryl Rad4 = sign[cos2n] sign[sinl6]
Wal,,14 = Radl Rad4 = sign[sin2n] sign[sinl67]
Wal,15 = Rad4 = sign[sinl6m]

TaxuM ynHOM, TpHKIAL GyHKUIH Yoma, BMOpsIKoBaHIX
3a Yomuem, a00 4actocTi HaBeAeHUil Ha puc. I, B CBOEMY
CKJIaJ1i BMIIIly€e JIUCKpETHO-rapMOHiuHi 6a3ucu Paremaxepa ta
TI'pes, a Takox Habip MYJIBTUILUIIKOBAHUX JHCKPETHO-
HerapMOHIYHHMX BiacHe QyHkuif Yomma Wal,(4,6,i). basucu
Panemaxepa i I'pest B ckiazi 6a3ucy Youira yrBopioOTh ITOBHI
CHCTEMH JINCKPETHO-TAPMOHIYHUX BIATIOBIIHO HENApHWX Ta
mapHux (QYHKIIH, a BHOIPKOBI JAHUCKPETHO-HETapMOHIUHI

GYHKIIT Te)X yYTBOPIOIOTH BiAMOBIAHO HEMapHi Ta MapHi
Oa3ucHi ckiaiosi [3-5].

TI1. DA3OBA B3ACMO3AJIEKHICTD GYHKLN YOJIIA

I3 mpuknaxy GpyHkiiin Yourra geTBepToro mopsaky (puc. 2)
MOXKHA BCT2HOBHTH KOMIUICKCHY B IHapaxX B3a€MO3AJICKHICTh
¢a3 dyuxiid Youma, ymopsyikoBauux 3a Youmem [10]:

Wal,(1,0,1) = Rad(1,0) = Wal,(1,0,2) + n/2= Gry(1,0) + /2,
Wal,(1,0,2)= Gry(1,0) = Wal,(1,0,1) — n/2= Rad(1,0) — /2,
Wal,(2,0,1) = Rad(2,0) = Wal,(2,0,2) + n/4= Gry(2,0) + /4,
Wal,(2.0,2) = Gry(2,0) = Wal,(2,0.1) — n/4= Rad(2,0) — /4,
Wal (3.0,1)= Wal (3.6,2) - /2,
Wal,(3,6,2) = Wal,(3.6,1) + /2,

Wal,(3,0,3) = Rad(3,0) = Wal,(3,0,4) + 1/8= Gry(3,0) + /8,
Wal,(3,0,4) = Grv(3,0) = Wal,(3,0,3) — n/8= Rad(3,0) — /8,
Wal,(4,0,1) = Wal,(4,0,2) + /2,

Wal,(4,0,2) = Wal (4,0,1) - /2,

Wal,(4,0,3) = Wal,(4,0,4) — n/4,

Wal,(4,0,4) = Wal,(4,0,3) + /4,
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Wal,(4,0,5) = Wal,(4,0,6) — /2,

Wal,(4,0,6) = Wal,(4,0,5) + /2,
Wal,(4,0,7) = Rad(4,0) = Wal,(4,0,8y+n/ 16= Gry(4,0)+r/ 16,
Wal,(4,0,8) = Gry(4,0) = Wal,(4,0,7n/16= Rad(4,0)-/ I6.

Wal(0,6)

Wal(1,6,1)

Wal(1,82)

Wal(2,6,1)

Wal(2,6,2)

Wal(3,6,1)

Wal(2,6,2)

Wal(2,8.3)

Wal(3,64)

Wal(4,8,1)

Wal(4,6,2)

Wal(4,6.3)

Wal(4,84)

Wal(4,65)

Wal(4,6,6)

Wal(4,6,7)

Wal(4,8,8)

Puc. 1. ®ynukuii Yoniua, BnopsiakoBani 3a Yonuem

Y BcSKOMY HOBIIBHOMY IIOBHOMY Oa3HCHOMY HaOopi
dyukuiii  Yomma s KOXHOrO 13  [OPSIKOBHX — 3IiJHO
BU3HAYCHOTO # 3HAYCHL MAKCUMAIILHII CTEITIHE JMCKPETH3aIi |
mo wacy abo miniMaybHui Kpok 0 cranosurs AO,=1/2' i3
BciMa 3HaueHHsMu nA0,=nn/2', ne n=nn-1,.., 1,0, a
TAaKOX 13 TIOBHHM JOMOBHEHHAM Oa3ucy HaOOpoM (YHKIIiH
MOJIOMAIIMX  MOPSAKIB § i3  BIAMOBIAHUM  JUCKPETHHM
3arnoBaeHHsM A, = /2, ne nust Kokuoro ni =1, i—1, ..., 1, 0.

TakuM YHWHOM, TIIAXOM EKCTpaKii BJIACHE Sin- Ta COS-
cxiajoBux i3 Habopy Qyskuid Younwa orpumyemo Oazucu
Panemaxepa Ta I'pesi, Ha OCHOBI YOro MOXXHA TBEPJUTH, IO
6aszuc Yorma BMilLye MOBHI JAUCKPETHO-TAPMOHIYHI OaswcH
Pagemaxepa Ta I'pes, a TakoKk HabIp JUCKPETHO-
HETapMOHIYHIX dyHKIIii, oCTaHHi € TIOBHOIO
MYJIbTHILTIKATHBHOO TpyIoro GyHKLiH Pagemaxepa-Ipest.

3a OTpUMAHUMU PE3yIbTATAMH  JIOCHI/DKCHb  MOXKHA
TBEpAUTH, WO Oasuc Yomma € (yHKIIOHAIBHO IOBHUM |
JTO3BOJIIE Yy POBIIMPEHOMY  (YHKIIIOHAIBHOMY  CKJIaIi
3iAcHATH aHaui3 JIOCITIDKYBAHUX 3aJIEKHOCTEN
inopmariitiux uM iHIUX TporeciB - oToucHus. Taka
BIIACTHBICTH 3  IHIIOrO  OOKYy  CIPHYHHAE  3HAYHY

Wl (0,6)

Wal(1,6,1)

Wel(1,62)

Wzl(2,61)

Wl(2,6,2)

Wal(3,6,1)

Wal(3,6,2)

Wzl(3,6,3)

Wzl(3,64)

Wal(4,6,1)
Wal(1,6,2)

W=l(4,6,3)

Wzl(4,64)

W=l(4,6,5)

Wal(4,8,6)

Wal(4,8,7)

W=l(4,6,8)

A Iy

Puc. 2. ®azosa B3aemosanexHicrs GyHKUiN Yona

(GyHKIiOHATRHY 0a3MCHY HAIJIHIIKOBICTh (GYHKLIH YoIlia,
3yMOBJIEHY THM, 110 iH(OpPMaLiiiHa I@OTYXHiCTb 0a3ucy
craHoButh P = N, e N- moaynb niepepaxyHky cucremu [11].
3 wMmeroro TepexoAy Jdo Oinbm  edekTHBHUX Oa3WCHHX
PeKypCUBHUX BIOPsAKYBaHb (yHKuUiii (Tak 3Banux [anya),
3JUACHAMO  KinbKa  JIACKPETHHX  TCOPETUKO-YHCIOBHX
TIEPETBOPEHB.

IV.CUHTE3 CUCTEM ®VYHKIII
13 PEKYPCUBHWM BITOPSIJIKYBAHHSIM

Amanoriuso Ji0 BHOpsAKYBaHb (yHKIiH VYomma 3a
BigoMumu TipaBwiamu Yorrma, Tleni, Anamapa [3-6], aBropom
BIIEpIlIC BBOJUTHCA PEKYPCHBHE BIOPAAKYBaHHSA (HYHKIIIH
Wal,i 6a3ucy Yomia, 1o JO3BOJISIE CUHTE3YBATH HOBI Oa3ucHi
BITOPSIIKYBAHHS, Ha OCHOBI SKHX, B CBOIO 9epry, OYIylOThCs
cucreMd (YHKIIil Ta CUCTEMHM PEKYPCUBHOIO KOJyBaHHs. 3
METOIO CHPOIICHHS BHKIAIOK, 3aCTOCYEMO CIIPOIICHHUEI METO/T
NO3HAYEHb CKJIAJOBUX (DYHKLIN B CHCTEMaX, fAK 1€ 3p00JIeHO B
[4] i3 nackpizHOlO HyMmepaii€eto Bcix ckiagoBux Wali 3a
BHIIAM TIOPSIKOM (SIK Ha prC. 3), a He i3 BU3BHAYCHHIM KOXKHOI
GyHKIiT 3a 11 IHIUBIAYATBFHOI HYMEpaLielo K CKIAIOBHX
BiJMOBIIHUX HIDKYMX TOpAnkiB Wal(n,0,i) (ax Ha puc. 11 2).
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Wal,0 = Wal,0 = Rad0 = sign[sinz] = Gry-1 = sign[cos/2]
Wal,l = Wal,,l = Radl = sign[sin2z] = Gry0 = sign[cos]
Wal,2 = Wal,3 = Rad?2 = sign[sin4 7]

Wal.3 = Wal,,7 = Rad3 = sign[sin8rn]

Wal,4 = Wal,15 = Rad4 = sign|sinl67]

Wal,5 = Wal,.14 = Radl Rad4 = sign[sin2n] sign[sinl67]

Wal,6 = Wal,.13 = Radl Rad2 Rad4 = Gryl Rad4 = sign[cos2r] sign[sinl6r]
Wal,7 = Wal,10 = Radl Rad2 Rad3 Rad4 = Gryl Gry3 = sign[cos2n] sign[cos8n]
Wal.8 = Wal.5 = Radl Rad2 Rad3 Rad1 Gry2 = sign [sm 27:] szgn[cos 475]

Gryl Rad3 = sign[cos 27[] sign[sz‘n 8n]
JRadZ Gry3 = sign [sin 41[] sign [cos 81'5]
lGryZ Rad 4 = sign [cos 475] sign [Sin 167:]
Wal, 10 = Wal,.6 = Radl Rad3 = sign|sin2n] sign|sin87|
Wal, 11 = Wal,12 = Rad2 Rad4 = sign[sin4 7| sign[sinl67]
Wal,12 = Wal,9 = Radl Rad3 Rad4 = Radl Gry3 = sign[sin2n] sign[cos8 )]
Wal,13 = Wal,2 = Radl Rad2 = Gryl = sign[cos2 7]
Wal, 14 = Wal,4 = Rad2 Rad3 = Gry2 = sign[cos4 7]
Wal.15 = Wal,,8 = Rad3 Rad4 = Gry3 = sign[cos87]

Wal.9 = Wal,,11 = Rad2 Rad3 Rad4 =

Wel(4,60) Wal,0 = Wal,0
Wal(4,61) Wal,l = Wal, 13+ /2,
Wal.13 = Wal,l — /2,
Wal(4,0,3) Wal,2 = Wal, 14 + 7/4,
Wal(4,67) Wal.14 = Wal,2 — /4,
Wal,8 = Wal.10 —1/2,
W=l(4,815) Wal, 10 = Wal,8 + /2,
Wal(4.614 Wal,3 = Wal 15+ 1/8,
=614 Wal,15 = Wal,3 - /8,
Wali4,0,13) Wal,12 = Wal,7 + /2,
Wal,7 = Wal.12 — /2,
Wal(1,610) Wal,9 = Wal,11 - /4,
Wal(4,8,5) thl,]] = Wal,,9 + TE/4,
Wal.6 = Wal.5 — /2,
Wal(4,6,11) Wal,5 = Wal.6 + /2,
Wel(4,86) Wal4 = Wal X + /16,
Wal X = Wal,4 — 1/ 16.
Wali4,0,12)
3a HeobOximHocTi Oasuc QyHKIiE Yomuma i3 peKypcuBHUM
Wal(4,6,9) BITOPSAKYBAHHSIM MOXHA TIOJATH 3TiHO HOTO HATYpPaIILHOTO
YIOOPSIIKYBaHHs 13 Bu3HAueHOHO (HAa30BOI0 3AIEKHICTIO 13
W=l(4,82) HOpAL S
BiJIIOBLAHUMY (YHKILISIME:
W=l(4,84)
Wal,0 = Wal,,0
Wal(4,0,8) Wal.l = Wal 13 + /2,
Wal,2 = Wal,.14 + /4,
Puc. 3. Basuc pekypcnBHO BropsiakoBaHux GyHkuiin Yosiua Wal3 = Wal.l5+ 11/8

Jts npurotaxy QyHKIIH Yoima ueTBepToro IopsiKy

(puc.2) MoxHa
B32€MO3AIICKHICTh

Wal4 = Wal X+ n/ 16,

BCTAaHOBUTH  HACTYIMHY  KOMIUIEKCHY Wal,5=Wal,6+7/2,
das  ¢yskuii Yomma B mapax i3 Wal,6 = Wal,5-7/2,

PEKYPCHBHUM YITOPSIIKOBaHHSM [9]: Wal,7 = Wal, 12 — 1/2,
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Wal,8 = Wal, 10 —1/2,
Wal,9 = Wal,11 —1/4,
Wal, 10 = Wal,8 + w/2,
Wal,l1l = Wal,.9 + w/4,
Wal,.12 = Wal,7 + =/ 2,
Wal,13 = Wal.1 —m/2,
Wal.14 = Wal,2 — /4,
Wal.l15 = Wal,3 — /8,
Wal, X = Wal 4 — =/ 16.

AHaJtoriuHo, K Jurs QYHKIUW Youa, yropsaKoBaHUX 3a
VYomniem, y BCIKOMY OBLUTBHOMY MOBHOMY 0a3MCHOMY HabOpi
PEKYPCHBHO BIOPsIKOBaHNX (DyHKII#T Youlmia uist KOXHOro i3
MOPSIIKOBMX 1O 7 3HAYeHb MAaKCUMAlbHUH  CTeliHb
IUCKpeTH3allii 1Mo Jacy abo MiHIMaJIbHHHA KpOK O CTaHOBUTH
AO,=m/2" i3 BciMa 3HaueHHAMH #nAO,=nn/2', a Takoxk 13
[IOBHUM JIOIIOBHEHHsAM 0a3ucy Ha0OpoM (PYHKIINA MOJIOJLIMX
MOpSIIKIB  § i3 BIOMOBIXHAM JHMCKPETHUM 3aIlIOBHCHHSIM
AQ;=m/2".

BrCcHOBKU

3aiiicHeHo ananiz 6a3ucy Youiua sk CUCTEMH JMCKPETHUX
(hyHKIiH, 10 CKIaTaeThCS i3 6a3UCIB JIMCKTEPHO-TAPMOHI THUX
¢ynxuiit Pagemaxepa i I'pest, a Takok cHcTeMH JUCKPETHO-
HerapMoHiuHux  GyHkuii  Yomma. BcraHosneHo —(azosi
B3a€EMO3AICKHOCTI CKIIaJOBUX (GyHKIiH Yomia Mk coboio B
mapaX. BH3HAuYeHO HOBY CHCTEMY i3 PEKYPCHBHHM
BNOPSIAKYBaHHAM (QyHKLiH B 6a3uci Yoiuia, sika € OCHOBOIO
oOyI0BM CHUCTEM PEKYPCHBHO BIIOPSIKOBaHMX (hyHKIiH Ta
METONIB  PEKYPCHBHOTO  KOAYBAHHSA, IIO OOIPYHTOBYE
[EPCHeKTUBY MOAANBIIMX JIOCTIPKEHb. BCTAHOBIEHO TAKOXK
(asoBi  B3aEMO3AIEKHOCTI  PEKYPCUBHO  BIIOPSIKOBAHHMX
(yHKIiA B Tapax Ta 3TiAHO HATYPAIBHOTO iX BIOPSIKYBAHHS.
TIpencrapieni pe3yabTaTd JOCHIPKEHb € POMIXKHUM €TaIoM
JIOCTI/KEHHSI BJIACTMBOCTEH Ta BCTAHOBIICHHS aHAJITUYHUX

3AITEXKHOCTEH
TIEPETBOPEHb  Ta

MIDKOa3UCHUX
BIONOBIZHUX 1M

TCOPETUKO-YUCITOBUX
CUCTEM  KOAYBaHHA

TIOBIJIOMJICHE.
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