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CIEKTPAJIBHUM METO/ OLIHIOBAHHSI JTUHAMIUHHUX
IHAPAMETPIB AHAJIOTI'O-IIU®POBUX IIEPETBOPIOBAYIB

Y pobomi npedcmasseHo cnekmpaabHuli Memod OYiHWE8AHHS JUHAMIYHUX napamempie aHa1020-yudposux
nepemsoprosauie (ALIl), wjo 6asyemwvcss Ha 6azamoemanHoMmy 06po6aeHHI suxioHozo cueHaay ALl JloeedeHo, wo
3anpONOHOBAHUL Memo0 XapakmepusyemuvCsi 8UCOKOK eekmusHicmio OYiHI8AaHHS duHamivyHux napamempis ALIl 3a
PAxXyHOK nokpawaHHs po3dinbHoi 3damHocmi ma cmamucmu4Hoi cmitikocmi oyiHku pe3yabmamie 06po6aeHHs.
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SPECTRAL METHOD OF EVALUATION OF DYNAMIC PARAMETERS ANALOG TO DIGITAL CONVERTER

A spectral method for evaluating of dynamic parameters of the analog-to-digital converter (ADC) based on multi-sample
processing signal converter.

Analysis of spectral efficiency evaluation method allowed to argue that the best performance is characterized by the proposed
method with 75% m overlapping segments processed, which compared with the classical method can reduce the variance estimation spectral
power density output ADC 2,1 + 3,6 times.

Analysis of the resolution showed that spectral estimation by the proposed method is performed with distinction frequency, which
is 3 times higher than for the classical method.

Implementation of spectral estimation procedures using basic discrete Fourier transform reduces computational complexity of the
proposed method.
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Beryn

Awnanoro-iudposi nepersopioBadi  (ALIT) € 000B’SI3KOBUMH KOMIIOHEHTaMH CY4YacHHMX 3aco0iB 3
mdposum o0pobaenuam curnanis (LLOC) [1, 2]. ¥V npoueci po3poOku, BUpoOHMITBA Ta ekcrutyaramii AL
BUKOHYE€THCSI BEIMKUN KOMIUIEKC KOHTPOJIbHO-BUMIPIOBAIBHUX POOIT AJIs 3a0e3neueHHs SKOCTI (PYHKIIOHYBaHHS
nepetBoproBadiB. [Ipodiemu nocnimkenns noseminku ALl B cratnaHOMy pexuMi (DyHKIIOHYBaHHS AOCTATHBO
noOpe BHBYCHI M THTaHHSA KOHTPOIIO CTATHYHUX TapaMeTpiB IMEPeTBOPIOBadiB TI'PYHTOBHO po3pobieHi. Lle
MiATBEPKYETHCSL ICHYBaHHAM 1HQOpMAaTUBHOT cucTeMu craTuyHux mapamerpiB AL, mus skux Bu3HaueHi
METOJMKH KOHTPOJIIO X rapamerpiB, a TakoX po3poOIieHi BiIoBiiHI 3aco0u Uil OAEpKaHHS YUCIOBUX 3HAYEHb
ux napamerpis [2, 3].

JuHamiuHi napaMeTpH € creluiuHUMH IS IPOIECY aHaIOro-IU(POBOTO NEPETBOPEHHS, TOMY 1[0 BOHH
IOB'S3aH1 3 MUCKPETH3alli€l0 Ta KBAHTYBaHHAM HENePEepBHUX CHTHANIB 1 HE MAalOTh IiJ CO00I0 aneKBaTHOI
metposoriunoi ocHoBH. ALl € HemiHiHHMMHK Ta IHEPIIHHUMHK TMPHUCTPOSMH, BHACHIIZOK 4YOro moOymoBa ix
JIMHAMIYHUX MOJIeJIed 1 3HAXO/PKEHHS  I[IOBHUX JIMHAMIYHMX XapaKTEPUCTHUK JIOCTaTHHO CKJIAJHA Ta M0
TEMEepilIHbOTO Yacy Hepo3B'a3aHa 3axaya [4].

B ocranHi poku jocmijpkeHHss Ta BUpoOHMUTBO ALl 3 mokpameHuMHM AMHAMIYHUMHM [apameTpamu
CTPUMYIOTBCSI BIJICYTHICTIO €(DEKTMBHHUX METOJIIB OIL[IHIOBaHHs JuHamiuHuX napamerpiB AL y mmpokiit cmysi
4acTOoT. IcHyroui MeToau Bu3HaueHHS napamerpiB ALl xapakTepu3yroTbCsi HU3BKUMH PO3JIUIEHOIO 3JIaTHICTIO Ta
CTaTUCTUYHOIO CTIHKICTIO PE3YNIBTATIB OLIHIOBAHHS TUHAMIYHHUX BIIACTUBOCTECH NIEPETBOPIOBAYIB. A IIe HE TO3BOJISIE
PO3B’SI3aTH IMPOKE KOJIO 3aad, OB’ si3aHuX 3 BUKopuctanHsMm AIIl y aunamivynomy pexxumi. Tomy myxe 4acTo
3pasku ALIl BuOHMparoTbesi HeoOrpyHTOBaHO, O€3 ypaxyBaHHS iX pEIbHUX IUHAMIYHHMX BJACTHBOCTEH, IO
MIPU3BOIUTD 0 MOMIIIKOBHX PE3YJIBTATIB Ta TEXHIYHUX PiIlIeHb [2].

Ha ocHOBI BHIIEBHKIAJECHOTO AKTYJIFHOIO 3aJauci0 € pOo3poOKa METO/IB OIMIHIOBAHHA JWHAMIYHHX
napametpiB ALII, ski 703BONSAIOTE BUKOHYBAaTH AOCIIKEHHS TMEPETBOPIOBAYIB aHAIOT-KOJ y HIMPOKIH cMy3i
YacTOT 1 XapaKTepH3yIOThCS BHCOKOK PO3IUIBHOIO 3JATHICTIO Ta CTATHCTUYHOI CTIMKICTIO OTPHUMAaHHX
pe3yIIBTAaTIB.

Mertoro po6OTH € TiABHINCHHSA €(PEeKTUBHOCTI OIiHIOBaHHA MuHaMiuyHMX mapametpiB ALl 3a paxyHok
MOKpAI[aHHs PO3ALIBHOI 3MaTHOCTI Ta CTATUCTHYHOI CTIAKOCTI OI[HKH pe3yJbTaTiB aHAJIOro-IU(pPOBOTO
[IEPETBOPEHHS CUTHAJIIB.

Jjist HOCSTHEHHS 33JaHOT METH HEOOX1IHO PO3B’s3aTH TaKi 3a1a4i:

- BUKOHATH aHaNi3 AuHaMivyHux napamerpis ALIT;

- 3OIACHHUTH CHCKTPAJIbHE OIIHIOBAaHHS CUTHANIB Ha Buxoi ALIIL;

- TIpoaHali3yBaTH e(eKTUBHICTh CIIEKTPAIILHOTO METO/TY OIIHIOBaHHS TUHaMiuHUX mapamerpiB ALIIL.

Anaji3 nunamiyanx napamertpis AL
Juuaamiyai mapamerpu ALl MokHa pO3NOAUIMTH Ha TPH KIACH: IMapaMETpH, IO XapaKTePH3YIOTh
HEIHIHHICT IEPEeTBOPECHHS, IIYMH NEPETBOPEHHS i y3arajbHeHi mapamerpu [2]. [apmoniuHi criotBopenHs ALITT
XapaKTepu3yITh HENiHIHHICTh EPETBOPEHHS CUHYCcoinanbHoro curHainy Ur(t)=U,cos(mt). HasgBHICTH iHTErpaabHOI
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HEJIHIMHOCTI CHpPUYMHSIE BUHUKHEHHs y BuxigHomy curHaimi AIL[Il noaarkoBHX TapMOHIK, KPaTHHX 4YacTOTi
BXiIHOrO curHamy. 3HauenHs ammiityn U, U;, ... , U, TapMOHIYHMX CKIAQIOBHUX 3aJIeKaTb BiJl XapakTepy
inTerpansHoi HemiHiiiHocTi ALIT. KoedimienT rapmoniunnx criotBopens AL nopisHioe [2]
U22+U32+...+U,31
Ui
V3aramsHernM mapamerpoMm Allll € edexrtuBHE umcno po3psmiB, skuit it imeamsHoro AL mpwm
HAasSBHOCTI TUTHKY ITyMiB KBAaHTYBaHHS Ta BiICYTHOCTI HEMHIMHNX CITIOTBOPEHB 3HAXOIUTHCA 5K [2]:

_SIN-176
" T T 602

)

e *%V — BiTHOIIICHHSI CUTHAJ/IITYM.

BumeposrisayTi nuHaMiuHi mapameTpu ALl 0a3yroTbess Ha 3aCTOCYBaHHI OJHOCHUTHAJIBHUX METOJIB
ouiHtoBaHHS. Ane Oumbmricts cucreM LIOC ¢yHKIIOHYe 3 0araToyacTOTHHUMH CHTHajJaMd, TOMY 3HadyeHHS
nuHamivHEX napametpiB ALIIT mpu poOoTi 3i clieKTpabHO HACHYEHHMH CHTHAJaMH 3a pe3yJibTaTaMH BHUMipIOBaHb
Ha OJIHOYACTOTHHUX CHTHAJAaX € HEKOPEKTHUMH [5]. 3 MeToro OTpMMaHHs aJIeKBaTHMX YMOBaM (DyHKI[IOHYBaHHS
anaparypu LIOC napamerpis ALIIl, nporoHyeThcsi BUKOPUCTOBYBATH JIBOTOHAIBHI TECTOBI CHTHAIM TIPH OLHII
JIMHAMIYHUX MapaMeTpiB epeTBoproBayis [6, 7].

s TBOTOHAIBHOTO BXITHOTO CHTHANY KOe(illieHT iHTepMOay siiiiHux crnotBopeHs ALITT BH3HaudaeThCs
aMIUTITYJaMH CKJIAIOBHUX KOMOIHAINHUX YaCTOT @, = tmaw; tna,, (m,n =1, 2, ...):

2 2 2
U +Up +..+ Uy
2 2 :
Uy +U;
KOG(l)iLIieHTI/I l"apMOHi‘IHI/IX CHOTBOpeHB JJI1T ABOYACTOTHOI'O BXi,Z[HOl"O CI/IFHaJ'Iy Ta oJIA OerMO B3ATUX
OCHOBHHX CKJIaIOBUX TE€CTOBOI'O cnrHany MOJXHaA BU3HAQUYUTHU 3a (bOpMyJ'IaMI/I:

Uzzo +U320 +... +U]2\,0

Ky =10lq 3)

Kpip1 =10Iq 02 ; )
i
Us +Us +..+U§
Kppy =10lg—2 022 UL (5)
2

Bignomennst curnan/mym ALl ske xapakrepu3dye CyMapHHH piBeHb LIyMIB II€PETBOPEHHS UL
6irapMOHIYHOTO BXiIHOTO CUTHAITY, MO>KHA OOYHCIINTH 3 YpaxyBaHHSIM BUMOT Teopemu [lapceBais:

2 2
Ur+U
‘y =10lg2L—22
N N (6)
XU
k=1
e U , — SHAUCHHSI aMIUTITYJ] YCIX YaCTOTHUX KOMIIOHCHTIB, OKPIM OCHOBHHUX CKJIaJIOBHX CIICKTPa CUTHAITY

3a pesyiapTaTaMu OOYHMCICHHA KOC(]Ii€HTIB TapMOHIYHMX # IHTEPMOIYJAIIIHUX CIOTBOPEHH Ta
BIJIHOILICHHS] CUTHAJI/IIyM BUpa3 Ui epeKTUBHOro 4yncia po3psais AL Oyne matu BUrIIsia:

2 2
Uy +U;
ny = 1,661g— = « —|-0,292, %)
2 2 2 2
PIUE0 TR S
k=1 n=2 m=2 =1
e U, — 3Ha4YCHHS aMILTITY] IHTEPMOTYJIAIIHHUX CKIIaJ0BHUX.

BI/IKOpI/ICTOByIO‘{I/I npoueaypy BUMIPHOBAHHSA nef Il KUIBKOX 3HAQ4YE€Hb Y4CTOTH BXI1JIHOI'O0 CUTHAIY,

MOYKHA OJIEPIKATH 3aJICKHICTh e(PEKTUBHOIO YKCIIa PO3PSIIB Bijl YACTOTH.
CrnekTpaJibHe OUiHIOBaAHHS cMTHAJIB HA BUxoai AL
OcTraHHIM 4acoM 3alpONOHOBAHO JAEKiJIbKa HU(PPOBUX METOJIB CIIEKTPAILHOIO OL[IHIOBAHHS CHUTHAJIB Ha
Buxoni AL, ski Oymo po3pobaeHo st Toro, mob mocaaduTH 0OMEKEHHS, BIACTUBI CIIEKTPAILHOMY METONy Ha
6a3i muckpernoro meperBopenHs Oyp'e (D). YV pobori [1] HaBeneHo mepiogorpaMHHii METOJ OIIHIOBAHHS

OLIIHIOBAaHHS, 3TIHO SIKOTO CHeKTpanbHy ryctuHy moryxkHocti (CITI) mra Buximamx Bimmikis AIIT x(n) Ta

obcary peamizanii /N , MOJXHA BU3HAYMTH TaK:
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N-l —J@ 2
S(k)= Zx(n)-e N :|X(k)|2. ®)
n=0

IlepiomorpaMa € aCHMTOTHYHO He3MimeHoo omninkoro CITI. Jlng Benukux mMacubis nanux N ii gucmepceis
HaOmxaeTbest 10 kBajpaty icrunnoi CI'TI [1]. BubipkoBuii criekTp curnaiy, oduucienui 3a gonomororo (1), Oyne
maBaTH cTatucThyHO HecTiiki ominku CI'TI, ockinmbkm y BUpasi BiACYTHS OIeparis MaTeMaTHIHOTO CIIOMiBaHHS.
Jliist oTprMaHHS 3TTa/KEHUX 1 CTaTHCTUYHO cTidikux oniHok CI'TI Ha KiHIIEBOMY MacHBi BiITiKiB TOCIIPKYBaHOTO
curHamy ALII nmpomoHyeThCst 3A1HCHIOBATH 3T71a)KyBalbHE OLIHIOBAHHS Y YaCOBOMY Ta YacTOTHOMY BuMipi. Tomy
Ha IIEpLIOMY eTalli 00poOIEHHsT HEOOXiqHO BXiaHuil MacuB posainutu Ha P cermentis mo M Bimrikis 3i 3cyBoM,
o nopisHioe B BimIiKiB Mixk CycimHIMU cerMeHTaMu.

IligmociizoBHOCTI Xp (n) nosxunoro o M BimikiB 3cyHeHi o/Ha BiAHOCHO O1HOT Ha B BimmiKiB, pH
I[bOMY P -i CETMEHT II0B’SA3aHO 31 BXiHIM MacHBOM x(n) CIIiBBi{HOIICHHSM:
xp(n)=x[n+B-(p-1)], ©
ne p=12,.,P.

INepen 3HAXOHKEHHSIM MEPIOAOTPAMHU KOKEH CErMEHT O0pOOIISIETHCS ONMTUMAIBHOK BIKOHHOIO (DYHKIIIEH.
3Ba)KEHNI CErMEHT Ma€ TaKWUi BUTIIS;

xpo = @y(n)-x[n+ B(p-1)]. (10)

ne Wy (n) — BIKOHHA (DYHKIIiSI TAaHWX.

J1Jist KO3KHOT 31 3BOXKEHHX IM1AMOCII IOBHOCTEH 3HaxoaaThes koediuientu 1D 3a popmyiioro:
1 M-l _]M

Xplk)=—=> @4(n)-xp(n)-e * M, (1)

Ua

n=0
= 2
Ie U, = H Z Wy (n — eHepris BIKOHHOT QYHKIIII.
n=0

Bemnunna /p (k ), 110 Ha3KMBa€ThCA MOAH(IKOBAHOO IIEPiOJOrPAMOI0, 3HAXOIUTECS 32 BUPA30M:

1
Ip(k)=U—d|Xp(k)|2- (12)

Cepe,uHe 3HAYCHHA Hepiox[or“paM 3BaKEHUX CETMEHTIB Jae OI_[iHKy CI'TI CUrHajly JJid 3aJaHOTr0 3HA4YCHHA
scyBy B :

R _j@2
S0)- 3 [Sulu sl 8-} | e
P'Udpzl n=0

3aBasKY MEPEKPUBAHHIO JJIS 33IaHOTO MAacHBY JTAHMX MOKHA COPMYBATH OUIBIIY KUTBKICTH CETMEHTIB 1
TUM caMuM 3MeHInTH 3HadeHHs aucnepcii CITL. [Ins migsumienHs edekTHBHOCTI oriHIOBaHHS mapameTpis AIIT
NPOIIOHYEThCS 3aCTOCYBATH KOpEIOrpaMHe OOpOOIEHHS CHEKTpiB, IO JOJATKOBO IIBUIIUTH CTATHCTHYHY
CTIMKICTh OTPHMAHMX PE3YJNbTATIB 3a PaxXyHOK YCEPEAHIOBAILHOTO e(heKTy mpolecy aBTokopessmii. Tomy

HACTYITHMM €TanoM OOpOOJIEHHS JaHWX € BHKOHaHHS 3BopoTHOro JI® mus S (k ) 3 METOI0 OTPUMAaHHSA

CUMETPUUHOT oliHKY aBToKopensanii ans 2M + 1 uacosux 3CYyBIB
7thkm

1M_1 127
R =— Sik)- M
(m) M% (k)-e (14)

Y monmanmeiioMy OIiHKa R(m) 00pOONSEThCA 32 JOMOMOTOI CHUMETPUYHOI KOPENAIIHHOI BIKOHHOI
byskuii @, (m) HenapHoi gosxunu 2L + 1. Y pesynbrari oTpMMyeMO 3BaKeHy KOPENsLiiiHy OLiHKY
R, (m)=R(m)- @, (m). (15)

Ha ocrannpomy etami BukoHyeThes JIID mis Ra) (m) , 0 JTa€ MOXKITUBICTh OTPUMATH KIHIIEBHH BUpa3

quist ouinku CI'TI curnany:
M -1 2mmk

Se(k)=— 3" R(m)-@,(m)-¢ M. (16)
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-~ e . & i\ _
CratucTH4Ha CTIMKICTb OLIHKH O |K ) 3a0e3neuyerbesi yCepeaHEHHSIM 110 CErMEHTaM Ta 4acTOTHHUM

sonapkyBanmsiav. KomOiHOBaHe dacoBe Ta KOpessiliiHe 3BaXKYBAHHS [O3BOISIC KEpyBaru piBHeM OlYHHX
Mapa3suTHUX TIETFOCTOK CTIEKTPA.
AHati3 e)eKTHBHOCTI CNEKTPAJILHOTO METO/TY OIIHIOBAHHA ANHaAMiuHuX napamerpis ALTI
Jlns HaodHOCTI aHarizy ©()CKTHBHOCTI 3alpOTIOHOBAHOTO MCTOAY BBC/ICMO KOCOIIEHT c(CKTHBHOCTI

CHeKTpanbHOro ouintoBanHs (Jg, sIKMi 1OKa3ye, y CKUIbKM pasiB 3MeHuIyeTbes aucrepeis ouinroBanus CITI

BuXizHorO cHTHATY AL 3TiAHO 3aNMPOTIOHOBAHOTO METOAY TTOPIBHAHO 3 KMACHUYHHM CTICKTPATEHHM MeTomoM. Tpu
00po0ICHH] MepeKPHBHHX IOIIOCTITIOBHOCTEH HEOOXIOHO BPaxOBYBATH KOPE/IAMII0 3BAKEHHX BIIUTIKIB CHTHAIY B

MEePETBOPEHHIX CYCIAHIX JUISHOK nignociiioBHocteil. 3HauyeHHs xoediuienta kopensiii C(B) sk (hyHril
cTeneHa nepekpuBanna B Moxkna BusHauuTH 3a Gopmyoro, HaBeaenoo v [8]. I[lepexpuBanusa CErMEHTIB MeHILe
50% He BUKOpPHCTOBYEThCS BHACTIZOK Majoro ducia oOpoONIOBaHHX MIANOCTITOBHOCTEH AT TAaKHX PEKHMIB
06pobnennst mannx. Jlnsn 75%-r0 mepekpuBaHHA cermeHTiB, ToGTo s 3nawenb scysy B =0,25-M
MiABHILYETBCA YUCI0 00pOOMIOBaHHX HIANOCHITOBHOCTEH 1 KoediLicHT eeKTHBHOCTI:

0. - £o.75 . )
S35 = Rl 1,5-c2(0.75)+ C2(0.5)+ 05 €2(0,25)]
ac Fy 75 — imexicTn nepekprurnmx cermentin s B = 0,25-M .

na pre. 1 HdbC/ACHU 3aJICKHICTD l\UUL[JlLI,lCHld Ulpcl\llflbﬂocli 3alpulivdubanul v LVIULU,LI,_Y ULLlHt\JﬁdHU)l
auHamiuHux napamerpis AL Bix uncna HenepepuBHUX cerMeHTIB JaHux Anst 50%-ro Ta 75%-ro nepexkpuBaHHs
HATOCILIOBHOCTEH.
Awnaniz rpadikiB 3acBiguye, 10 HABITH
o TS 50%-ro  TCpcKpHBaHHS  AMCIICPCis

‘ omiaoBanHs CI'TI 3amxkyethes B 1,5+1,9 pasis

T 3QJIEKHO BII 4yKcaa OOpOOIIOBAHUX CErMEHTIB.
| _— MiniMasbHa Jucnepceis gocaracTses npH 75%-
| My HeperI/I'BaHHi, npu - AKOMY KOe(IITieHT
21 Lo epEeKTUBHOCTI 3ATEHKHO BIT qHcna
0o0pobmoBaHuX gaHUX Ha0yBa€ 3HAYCHHA BiX
2,1 go 3.,6. Ile MOXHA NOACHUTH THM, IO TaKe
11 HIepeKpUBaHHS BUPIBHIOE 00po0neHHs

OimbIIOCTI  BiZMIKIB CUTHamy, OCKITBKH Ti
log, £, BiAMIKK, 10 HAOYBal Mamy Bary B OJHOMY
3 : 6 CeTMEHTI, OTPUMYBAIM BHUIIY 3HAYHMICTH B
IHIIHX 0OPOOIFOBAHNX CErMEHTAX.

0

-
[ 2

5
Pue. 1. 3anemxnicTs koedinienTa edeRTHBHOCTI Bil YHEeaa cerMenTiB
PozgineHa 3maTHICTE MOXe OyTH

Af By

BH3Ha4YCHa AK ﬁf —i—— e

fs " s

Af = min!_fi — le — MOAYJB MIHIMAIBHOT \

PI3HHUII YACTOTHUX CKJIAJOBUX CHTHATY, MPH \
SKIA NIe MOMJIMBE PO3IiNbHE OIIHIOBAHHA \
uux ckrmagoBux CITIL CHTHATY. Ha puc. 2 £y,

HAaBEACHO 3aJISKHOCTI PO3AUILHOT 3aTHOCTI \\

Bil  BXigHOTO  MacuBy  BUOIpOK  juist

KIACHYHOT'O METONY ONIHIOBAHHS \,B fo ) Ta 5N\ N\

3a0pONOHOBAHOIO METOAY OLIHIOBAHHA 3 \ \ \

50%-M [EPCKPUBAHHIM CCIMCHTIB ‘\p 1 s) 1 \\\

75%-m 1IEPEKPUBAHHIM (ﬁ s ) | ‘ N -

Hatiumoro PO3IIITBEHOI0 3ATHICTIO 10 \ T~

XapaKTEePH3YEThCA 3alPONOHOBAHUE METO 3 ¥ I —

75%-M  nepeKpuBaHHAM, LPUHOMY IS . | Jog. ¥
T T 1 T

L
T
8 g H 11 iz i3 i4

N L

/

T

N _ 1" P ] Y aYaYa%) A
Iy = 2 KpUTCpIM pr a5 U,uuL , moy >

o Puc. 2. 3anexnocti po3ginsHoi 31aTHOCTI Bix 0GcATY MacHBY BHXiIAHHX JaHHX
pasu OEPEBHINYE MNOKa3HHUKH KIaCHYIHOTO AL

METOLY CIICKTPAJIBHOT'O OIIIHFOBAHHS.
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BucHoBkn

3ampornoHoBaHO CHEKTPaJbHUI METOA OLiHIOBaHHS AuHamivHux mapamerpiB AL, mo Oasyerbcs Ha
GararoerarrHoMy 00poOJIeHHI BUOIPOK CHTHAITY TIepeTBOPIOBaYa.

AmHani3 e(eKTHMBHOCTI METOJy CIEKTPaJbHOTO OIHIOBAHHS JIO3BOJIMB CTBEP/XKYBATH, IO HAMKpaIow0
e(eKTHBHICTIO XapaKTepPH3YEThCS 3alpOIIOHOBAHMH MeTo 31 75%-M NmepeKpUBaHHSIM OOpOOIIOBAaHHX CETMEHTIB,
SIKMH TTOPIBHHO 3 KJIACHIHUM METOJIOM JIa€ 3MOT'Y 3MeHIINTH aucnepcito oninroBanus CI'Tl y 2,1+3,6 pasm.

AHani3 po3IiIbHOI 37aTHOCTI TTOKa3aB, 10 CIEKTPAIbHE OLIHIOBAHHS 3TiHO 3alPONOHOBAHOTO METOIY
3JIMCHIOETBCSI 3 YACTOTHUM PO3PI3HEHHSM, W0 Yy 3 pasu BHUIlle, HDK IS KIACHYHOrO MeTojy. Peamizanis
CHEKTPaJIbHOIO OLIHIOBAHHS 3 BUKOPHCTaHHAM OazoBux mpouenyp AP 3HmKye oOUYMCIIOBAIBHY CKIAIAHICTD
3aIIPOIIOHOBAHOI'0 METO/LY.
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