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YJIK 621.305 .
IIAPAJIEJIBHA OBPOBKA BXI‘ATOBI/IMIPHI/IX INEPETBOPEHbL

‘B.IIL Koxem axo, B.I1.Maiinaniox, K.M.XKykos, Xaunai P. Pami
BIHHUUBKHIT Iep)KaBHUM TEXHIYHHUNA YHIBEPCUTET |

)

Beryn |

X094’ TUCKPETHI OPTOTrOHANBHI MEPETBOPEHHA (B TOMY YHCIIL AUCKPETHE TIEPETBOPEHHS Oyp ¢ (AI1D))
BIJIOMI JJaBHO [1], e(peKTUBHE 3aCTOCYBAHHS B umbpomﬁ obpoliii curnanis Ta iHmMX 0ONACTAX BOHM IHAMILIH
TUILKH ITIC/IA BIAKPUTTA IIBHAKHX QJrOPHTMIB ix o6uncnens. ITomroBxom A0 iX CTBOPEHHS NMPUHHATO BBAXKATH
npamo Kym-Terox1 [2], sxa 6yna HagpyxoBaHa B 1965 p. B Hiil onucanuili MeTo1 O0YHUCIEHHS NUCKPETHOIO
nepeTBOpeHHs Pyp €, BIZOMUHI SK ANrOpHT™M MBUAKOro repersopenns Oyp e (ILUTD) Kym-Terok1.

: B noxamsmomMy Oyio - po3pobneno 6araro mmh MBUAKUX AJTOPUTMIB O0YUCICHHA AUCKPETHOTO
nepersopenns Pyp'e [3]. Ix crminsnolo ocobmusicTio € Te, mo obuncnenns 1M n-ToYkoBOI NMOCTIAOBHOCTI
3BoguTcs Ao obumcienns J{[1® nocnigosrocTi nosxmHH, MeHmoi HDX n. LIIT@-anropuTyMu CTANH OCHOBOIO
ANITOPUTMIB OGYHCIEHHS He TiNbKH nepeTsopenns ®yp'e, a i iHIIMX OPTOrOHANLHUX NEPETBOPEHS [4].

' 3apmaua obumcnenns 6Gararosumiproro JIII® (BJUII®) BHHMKaE, 3 OJHOIO ooxy, B 1HppoBiii oOpodi
CUTHANIB, AKi MO CyTi GaraToBuMipHi, 2 3 immoro 60Ky, X croci6 00YMCIEHES OHOBHMIPHOIO NEPETBOPCHHS

Oyp'e. Hadmpocrimmii airoputm obumcnenns Oararopmdipnoro mnepersopenss @yp'c 3BOAMTECH IO
NOCIIIOBHOr0O BHKOHAHHSA OJHOBHMIPDHWX NEPETBOPSHBL M0 KOXHOMY BHMIPY. TOMY BCI IIBHAKI aITOPUTMHU
00UYHCNEHHS OQHOBUMIPHMX IEPETBOPEHH B IOTOBOMY BHITISAI MOXYTh OyTH nepeneceni na 0araToBHMIpHHI
- BHNAAoK. BnacHe, OararoBumipHi anropurMu BHHMIH mi3mme [3]. Haidinsm nmpokxe 3aCcTOCYBAHHS BOHH
3HAMNUIY B OCTaHHI POKM B 3B 3Ky 3 OyprumBuM po3BHTKOM EppoBHX cHCcTeM 00poliH i nepenayl 300pakeHs.
Hespaxaioun Ha Te, mo Oararosumipml IIII® po3ponmoTs Ha JAEKUIBKAa NOPSAKIB 3MEHIOHTH YHCIO
APUPMETHYHHX . oniepamii, HeoOxigumx s obumcnenma [AII®D, axTyansunm 3a1MmacTbes  IMIJIBHIIEHHS
mBuAKoAll BukoHauwHs /[I1® yng po3s szanHy 3aBjaHes OOpoOkH 1 nepexaayi TeneBI3IHHX 300paxeHh B
pearsHOMY uaci. OXHUM 3 UUISXIB JOCATHCHHS €l METH € 3aCTOCYBaHHA napanensHux obumcnens. CywacHi
EJICKTPOHHI TEXHONOril JIO3BOJIMIOTE peal3yBaTH MYALTHIPONECOPHI CHCTEMH 3 KOCQIMECHTOM IIBHUICHHS
npoayktuBHocTi piBEmM N npu N npouecopax [5]. OmHak BHKOpHCTaHHA Napaleni3My NpH OOYHCICHHI
Garatosumipaux 11T pumarae HOBMX i IX0/iB, pO3POOIEHHUX 3 BPaxXyBaHHAM BHMOT MAKCHMAaI3a1Ni CTyNeHs
napaneniamy, 10 nobyaosu ITN®-anmropurmis. Xoua NpH LBOMY 3araibHa KUTBKICTh apH(MEeTHIHHX orIlepalii
MOXe OyTH HE MEHIIA, & B JIeIKHX BUNAKaX | OLibma B 6a30BOTO AITOPUTMY.

Me'rmo IAHOT NpaLi € PO3risl IMHTaHb, NOB A3aHMX 3 NMOOYNOBOIO GaraToBHMIpHHX LIIH(D-a:rropmnB
OPIEHTOBAHUX HA BUKOHAHHS B APAJICIIBHHX CHCTEMaX. ‘

OcHoBHI NOMATTH NApaei3My
- B ocHOBYy mnapanensHoro KOMII'IOTepa IOKJIajAcHA I1A€d BHUKOPHCTAHHA JEKUIBKOX INpOLECOpIB I
BHUpIIIICHHSA OXHI€] 3aaa4i. HasBHUCTE JEKUILKOX NPONECOPIB M€ HE O3HAYaE, IO JaHA KOHKPETHA 3a/1a4ya MOXe
BHKOHYBATHCE NapanensHo. OUiHKOo nprmamocn 3a;1av}p i 10 mapajesbHUX o0uHCIeHs MOXYTh OyTH HACTYIHI
Kpmepu Kl npmxeneHn Huwxye [6]: : ‘

¢ gmz ap emsyx Ynerio ornepalliif , ki MOXKYTh BHKOHYBATHChH NAPAJIC/IBHO.

0 CEepEeNIHIi CTYIIHG _I1apajei3My. BIJIHOIIICHHH 3arajibHOI  KUIBKOCT1 Olepaniil anaropuTMy 0 4YHCIA
eTalllB: RERg et
= LIS 5P | '. ey S="____’
C

ne B — 3aransHa KiAsKicTh onepaliif anropurMy; ¢ — KiIeKiCTh €TaniB P BUKOHAHHI ANTOPUTMY;

® 3 CQHHCTICTB HasBHICTS BENMKHMX IiA3ajxad, . AKi MO)I(Ha o0pobnstu napanensno. KinskxicHo 1€
napame'rp ,rum NAHOT nmsanam MOXIIHBO ouum'tn TaK:

g flOO%",'
1€ a — 4ucino apupMeTnaHux onepamii B nia3anavi; B — 3arajybHe YHCI0 apupMETHIHUAX onepaii.

JIns omiHKM cTryneHs napanenismy npu obuucinenHi LTI pafibuism npugaTHUM € CepeiHti CTYMHB
napajeinisMy, OCKUIBKH IIPH I[bOMY BpaxOBYETHCS HE 'TUIBKHM 3arajbHa KUIBKICTH OIEpamii, fK1. MOXJIWBO
BUKOHYBATH [apajieIbHO, aje i KUIbKiCTh eramiB, TOOTO ONIHIOETHCA KINBKiCTH oOnepanii, fxi MOXIMBO
BUKOHYBATH ITAPAIENBHO 32 OAWH eralnl. [lg ouinka 0y)ie BHKOPUCTOBYBATHCE B ITOJANSIIOMY ITPH MOPIBHAHHI

[TITID-anropuT™iB.
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Ouninka crynesds napajejiizmy ocuonnnx Gara'roanmpnnx HIIIP-anroparmis
3 METOIO CHPOUICHHA PO3PAXYHKIB posrnancmo nBoBuMipHI IITI®-anropurvu nosxus n’m”,n‘a"-"'

[ obunciaeHns aBoBUMipHOro nepersopents ®@yp'e MoxHa 3acrocysaru IITIP-anropame Kym-Teeoss,
obumcmoroun koediuientd HIIP crnioyaTky B KOXKHOMY PSIKYy, a IOTIM B KOXHOMY CTOBIN, 200 Haspasm
J1BOBHMIpHE niepeTBopeHHs Pyp e BU3HAYAETHCA TAKHM Bnpasom [3,7]:

n'-1 n"-1
Vk' k"= Z Z w' /U k L Yo s
. iI'=01"=0
ne w= L =exp(-2 7r /n). . |
3BIAKH 3pO3yMLJIO, 110
n'-1 R n"-1 el n"—1 | |
Vi g = P - AR k'v,,,,.. Zy & Zw Ve sy K90, 0<;k'=0,... ,n"-1 (1)

i'=0 e s
P s, o X 5 2 £ 1 £ 5. ' $h . | 2 . : i3i.s = BERRER. §RY &

To6to, 1BOBHAMIpHE nepe'mopem:m <Dyp € MOXHa oﬁqucmonam 3aCTOCOBYIOUH O/{HOBHMIPHI IICPETBOPEHHSA 110

kOXHOMY BuMipy. Hexait n'=n""=n=2". Topi y Bunanxy 3aCTOCYBaHHS nepersopeHHs Kym-Treioki 3a OCHOBOIO
[Ba [0 CTOBIILB i PAAKIB YMCIIO eTamiB, HeoOXiIHUX /1A HOro 064YHCIeHHS, CKIaJe:

_ c=2 (logzn)-l-Z (2)
3aransHa KibKICTs apmpue'mtmm omepanii [3]:
| B= 6n’ (log; 11-1)+4Il (3)
Toni cepenniii cTynine napanenizmy:
3n*(log, n—1)+2n
I e

; (4)
log, n+ 1 & . =
X04a Aanuii METox 3aﬁe3neqyc BEJIHKHM CTYIIIHB rlapa.nemzmy, #oro oﬁqncmonanma cmamnc'rb BUCOKA.
Jlo Kpamo! npouesypd  BHKOHAHHNA quﬂcnem:ﬁ NPUBOAUTH THI3AOBUH wMerox Bumorpana [3,8]. [l
ABOBHUMIPHOTO nepersopeHus @yp'c HecyTTeBO, WO caMme, PAAKM YU CTOBIIL, 0OpOoOGIMOTECA B NEpIIy 4Yepry.
IcHye musax ix cymicHoro obumcnenis. Came Ha LBOMY i IPYHTYETHCA THi3IOBHI MeTox Bunorpaza. Bin Tak
OB'A3yC OOUMCIICHHA MO PAAKAX Ta CTOBMILEX, W0 NOBHE YHCIO0 HEOOXiMHMX MHOXKEHb 3MCHINYETHCH. TaKuM
1MHOM, BHKODHCTOBYIOTECA OJHOBHMIDHI AITOPHIMH NepeTBOPeHHA Pyp'e, ane, iX 00’eanyroTh . OLIBI
e(peKTHBHUM CITIOCOOOM.
| Hexait W' i W" no3sagaiors sianosiso MATPHIN nepeTBopeHHA Pyp'e HOBXHH n' i n", Tak, mo V=wv,

V"-_:w"vll 1

ey
= Zﬂ*v". i (5)
_—

k-=>:.7‘k y = ' s )

JAsouMipne ( n'Xn" ) nepersopenns Pyp'e Jmo__nmnpuoro CHIHATY V; » ONEPAYIOTH 3aCTOCYBaHHIM
MaTpaui W' 10 KOXKHOro CTOBMUA { CTOBIENb MICTHTH ' KOMIIOHEHTIB) Ta HACTYNHHM 3aCTOCYBAHHAM MaTpHL
W" 1o xoxHoro pagka. Lle nsoBumipHe oﬁtmcnerlmn MOXXHa NICPETBOPHTH B OAHOBHMIDHE Tak, iK ToKa3aHo Ha
puc.1. 5 LA ?

:
¢
.

:
vo0v01¢ttvonl!__l

Vlo"w- Vinesi

VagVai v2,n"-f-1‘ '—)":
[ .f" N

LI B

' - e “EEgs N

.vn’-l,O '“Vn'--l,n"-—l

Puc.1. Bino6paxenns xposamipnol Tabnuui y onmosamipny

' " . ; . : : N A
S L . W
!

! , - -
- -
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Bunumemo apoBuMipHI Tabaum v li V. y BUDIA/11 OAHOBHMIPHHX T 1lb, 3UUTYIOUH 1X Y CTEKH 110
CTOBIILAX, 1 36epe>1ceMo 338 HAMH T1 )X INO3HAYEHHSA TaK, IO BXIIHHH Ta B (HH OJIHOBUMIPHUIA BEKTOPH
MICTHTB n'n" KOM]‘IOHCHTIB Ta MaloTh Bm'mm

¥ R

il P
i e it TR R SR
B s | Vi - ¥ RF A0 £ Vli" '
' = v2i" ) = vl": 5 Vziu ‘.' . = . s (8)
V- 43 Vn '—1,i"
Tom zmonmnpne nepemopenm Pyp'e nm‘:ymca y BUIJIAZI KPOHEKEPIBCBKOTO IOGYTKY
_, VWY, . e
ne W=W" X W' — € (n'n" X n n")—uammm Taxkum unHOM, _
' l W—(C"B"A") x (C'B’A')=(C” X C')(B" X B')Y(A"” x A)=CBA, (10)

ne kpoHekepiBchki nobytikn C=(C’’ x C*) ta A=(A’’ x A’) npUBOAATH A0 MATPHIG, FKi MiCTATH TIIBKY HYI

Ta onuHumi, a B=(B" X B’) € maronam.noro MaTpHUEIO. Cno¢:16 Opramsaml obuucienus JBOBUMIPHOTO
NepeTBOPEHHS iMOCTpye pHc. 2. '

|
MHOXeHHS MuoxeHHs

CTOBITLIB n' PSJIKIB Ha

- M(n')

Curnany. .

' ; \ {3
JacoBi# o01acTi ™
C C}KyBaHa
Taﬁﬁm IToxoMnoHenTHe
- = MHOXXCHHS
MHOXEHHES M(n') KOHCTAHT

n“ crpiyok Ha C’

MHoxeHHg
croBrmmnB Ha C?° .

'

n' Curnany
JaCTOTHIN

00acTi 5

Puc.2. I'nisnosuilt merox ob9ncenas ABOBEMIPHOro nepersopenus ®yp ¢

- Bumiprosanvna ma obuucniosanbna mexnixa ¢ mexnonoziviiux npoyecax Ne3 98



3arajipHl IIMTAHHA METPOJIOTii, BUMIPIOBAILHOI TEXHIKH 1 TEXHONOI

[loBHE YHCIO0 MHOXXE€Hb B AJITOPUTIMI CKJIANAE:

M(n X n")——M(n”)M(n”)

KimexicTs JOJaBaHE 3a YMOBOIO JO%BOIY 3M1HH nop#zmy 3aCTOCOBYBHHA Ma'IpHI.IL C’i1C” [2] Oyze:
A(n’ x n")-n'A(n”)+M(n")A(n’) ' {12)

JarajibHa KUILKICTh apH(METUYHUX ONepaiiid: |
B = M(n’)M(n")+ n’ A(n’,’) +M(nn) A(Il'). ‘

3riiHo puc. 2 KUIBKICTD €TalliB CKIaje: 19 e
c= a(n') - a(n”) g e - (149)

-
(I
4
S

%

JIOPIBHIOE

Ve B M(n M(n'") +n A('") +M(n")A(n e

g== E < R

a(n' B+ a(n") +3

Henmonixom ruizjoBoro aiaropurMy BuHorpaga € Beaukmii 00'eM - mam'ari, HeoOxiuHmit ang i’loro

00YNCIICHH,

3 BLIOMUX aJroputMiB OaratoBHMIpHMX HIBHAKHX NpepTBOpeHh Dyp'e (IIIII<D) anroputM Hyccbaymepa-

Ksennemia € oauum 3 HailOuIbll ehPekTHBHUX 32 mBHAKICTIO 00uncaens [3,9]. BiH rpyHTYyeEThCA Ha TOMY, IO

KUIBKICTE KOMOIHAL{M BX{IHMX KOMIIOHEHTIB OOMEXYETHCA MIA BCIX MOMNUIMBHMX MHOXHH exp(-1¢). byaemo
posrnaaaTy ABOBMMIipHi Bunaaky IITI® s popxun n=2". O6UuCICHHA Koe<p1me1mB [€PCTBOPCHHS Oyp €,
srigmo anroputmy Hycc6aymepa-Ksenneiuia, rpyHTYeThCs Ha HACTYIHIM TeopeMi

Teopema 1.Hexaii k' — @hixcosane qme vucno, 63aemuo npocme 3 n. Hexaii Q(x) nosnavae xpyzosuii
MHO20UNEH, KOPEeHEM sko2o € enemenm w' . Todi obuucnenns xomnonenmia Vi &+ Moodice bymu peam3oeaue y
GUNAOT HACMYNHUX MPbOX KPOKIG: | '

(1) obvucnumu nosinomiaublie nepemeopeHnn:

n—I|
Vix)E 2 vie(x) X" " (mod Q(x)), k=0,...,n-1; SRR
=0 |

hie v,n(x)— Zv' ..x , 1"=0, ..., n-1; Qx)=x"*+1;
j:=()

(2) obuucrumu n nepemaopens Pyp c:

-1
k ,k"" Z w V,i'.k, K. HCIIAPHC, J (17)
1 |
(Vin=0 s napaux i, V' - MHOXHHK [IDH xC 21 )"V'_u)
(3) 3pobumu nepecmanoeKy ' | R = |
Vi kn-V"k' ((k"lk')), k': H31(k', n)=l, k'"=0, ...,n-1. oy s (18)

[Topsaok obumcienns HepetBopens ®yp '€, 3riHO ATTOPHTMY Hyccﬁaymepé-KBeHneJma, upn n=2" Hacxynmm
1) xoMnoHeHTH Vi v+ 3 HenapHumu K' 1 K''=0, ... , n-1 obuucmoTecs 3rigHo Teopemu 1;

2) KOMIOHEHTH Vi 3 napuuMu K’ i senapuumu K" o6uucmorotses srigHo Teopemu 1 3aminoro k', k'
MICHAMH.  °

3) ocTaHHi KOMIIOHCHTH V' |~ 3 0O6oMa napmma.k' k" obuncmorotsca sk LITI® goBxuHu - ol

Cepezmm CTYIiHB apaieizMy 1bOro AIroPUTMY JAOPIBHIOE :

2 n2

(2+_1,510g2 n)--—-—-+----+n-Aﬂ+CFT , _
§' = PEals s 0 4 | : N (19)
. 2+2ogyn+apr+cpr: 5 EaO

¢ Apr — KUIBKICTh ONEPaLlil JUIA BMKOJOTOro nepersopeHs ®yp'e HOBXHUHHU N; apr — KUIBKICTH €TaImiB I
BUKOJIOTOTO nepersopents Pyp'e noBkuHd n, Cpp — KUIBKICTH Omepauii il ABOBHMIPHOIO IEPETBOPEHHA
Oyp'€ KOBXKUHM N/Z; Cpr — KUIBKICTE €TaIlB VI ABOBAMIPHOIO NepeTBOpeHHs Dyp’ € NOBXMHH 1/2.

Ak nokazye anania posrnsuyTux IUIIM-anropmrMis, Halikpamii XapakTepHCTHKH, 3rifHO XpHTEpilo
UIBUAKOMIA-CTYIIHE Napasienismy, 3abesneuye anroput™m Hyccbaymepa-Ksenpemna, .
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- 3aransHi NUTAHAA METPONOrii, BAMIPIOBAILHOI TEXHIKH i TEXHONOTI
' |
Onramizania caaresy IHII®-anropurmy Hyccoaymepa-Keenjiesuia 3 ypaxyBanHAM

BHMOT napaiejismy _ NS BRE '
Henomnixom IHI'I(D-aJerpn'rMy HyccGayMepa-KBcHnenna s obuucnenns xoedilieHTiB NepeTBOPEHHS

NOBXHHM N=2" € Te, MO JUIS CHHTE3Y B "ﬂncrpoaye'rbm TPUCTYNICHEBA TIpoueaypa. bureill epEeKTUBHAM €
O0YHCIIEHHS BUXIJTHHUX KOMIIOHEHTIB 3 MAPHUMH IHICKCAMH kK, K€ rPYHTYETHCS HA MEPECTAHOBKAX CHMBOJIB Y

BrenemMo nmpOMDKHI 3MIHHI:
TV T Y2, e

ai;= + vl+71/2,] l=0, .os 3 n/2-1, J=Uy see s n-1, (21)

ey gt BIATIOB1/{H] BXi1/THI KOMIIOHEHTH.
) | 33 ‘

BigMiTiMO, IO CyMu
[ICPETBOPEHHAA Ta KOMIMOHEHTH neperBopenHs Oyp'e 3 HemapHuUX paaxiB k, a cyMu a';; OXOIUNOOTH BCI 1HIII
KOMIIOHEHTH 3 HnapHux psakis. Iloxansinmii IIOpﬂ)IOK Q§qncneﬂnn KIHIIEBMX KOMIIOHEHTIB 3 MapHHX PSAKIB V)
MTOSICHIOE HACTYITHA TEOopeMa. ‘

. Teopema 2. Hexaii k' — ¢pixcosane napwne uucno. Hexaii V', — n noninomiarvHiux nepemeoperns 006ICUH

(2") 32idn0 pmmmnﬂ (1 6) meopeMu 1):

a;; OXOIUNOIOTH BCI BXiJHI KOMIIOHEHTH 3rajasoro MnoJiHOMIAJILHOIO

L T Z a, ..(x)x' * @odQ),  k=0,..,ol, (22)

-r‘* "

.ii ' .

| - fA n—| i - |
de  vpx)= Zv,-. ,-..x’ i"'= , n-1;0(x)=x “'+1

i'=0 ’

T 00: 06tmc:neum KOMNOHEHMIB Vi ons napnux k' MO2ICe bymu BUKOHANO 3a HACMYNHI MPU emanu.
(1) 3aMINuUmMu G ;- HA @ i 3
yine(2(-i*ta)n) ok n Lo b
(2) euxoramu nepemiwgerrs 0N Gy ;», NOMHONCEHO20 mz* (-1) TG 0,k'=0, ...,n-2), 00 MHOJICHUKA X, O€
b=(-i"+a+k’i’)(mod n/2); (23)
(3) euxonamu obuucnenns xomnonenmie V; onsn - n°/2 euxonomux nepemeopens Oyp e 006:CUH N. |
n—2

"1
V'k" k= ZW p 'i'k

OnTuMisamis Mo J0ABaHHAX y LMX NOMIHOMIANBHHX NEPETBOPSHHAX MOke OyTH OpraHisoBaHa y

k': nenapmi, k=0, ..., n-2 ' (24)

syl anropurmy Kyni-Teioki 3a 0CHOBOIO 2.

3aCTOCYBaHHS JAaHO! TEOPEMH Y BHITAJKY, KOJH n=2'“ AO3BOJIAE 00YHCINTH BCl KOEDIIIEHTH NEPETBOPEHHSA
CDyp € 32 JIBa €TAnu:;

1) o6unCiIOOTHLCH KOS(DIlliEHTH B HEMAPHUX PAAKAX 3TiIHO TEOpeMHU 1;

2) 0GUHUCITIOTHECS KOS(illiEHTH B NApHUX psikaX 3riHO Teopemu 2.

Sk nokasye anaimiz tabmuns 1, 2, 3anponoOHOBAHHN AIrOPHTM HE ycTynae anroputMmy Hyccbaymepa-
Ksennema no o09uCIOBAILHIN CKIAAHOCT] YV ABOBUMIPHOMY BHIIAJIKY, a IPH KUTHKOCTI BUMIPIB GibIIOMY HiX
niBa, 3abesnedye nemo Kpaml Pe3y/LTaTH. Omlalc OCHOBHOIO IIEPEBAroi0 3amporoHOBAHOTO nmxony € 3HAYHO
BUIIWI CTYMHG Mapajenizmy. ‘ :

3aransHa KUTHKICTs apH()METHIHHX Orepanii i 3aranpHa KiJIBKICTH eTaris, Heo6x1mmx Uit 00UNCICHHS
ILIICD 3r1IHO 3aNPONOHOBAHOMY AJITOPUTMY, TaKa: '

ﬁ
Lo

=2((1 + log, 1) %—f—+ 3(-;'- SDen Ay Xt

c=2[3+log, n+az;, | (26)

ne Apr — KUIBKICTS ONepauiii IS BHKOJOTOrO NepeTrBOpPeHHs Pyp € NOBXKHUHH N; apr — KUIBKICTL €TaIlB JUIS
OOUYMCIIEHHST BUKOJIOTOTrO nepersopeHs ©yp'e nonmpm n. Cepeauii CTyniHp napanenizmy J0piBHIOE:

. 1 - .2f-
R R (1+log2n) —-*+3(---2)+n AFT

g R R e N3 (27)
L R T 3+ log, n+apy i

TakuM YHHOM, 3ANIPOTIOHOBANMI MiAXiA 3abe3neuye 36IIBIIEHHS CTYIeHs naparenisMmy npu n>4 (tabm. 1).
|
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* 3arajibHi NUTAHHA METPOJIOrii; BUMIPIOBAIbHOI TEXHIKH | TEXHOMOIT

Tabmuus 1

XapakTepHCTHKH AJIbTEPHATHBHOIO b XapaKTepHCTHKH R ATOPHTMY .
AJITOPHTMY S e - HyccOaymepa-Ksenaenna

Ki.nbxicn *peqonummx
~ MHOXE€Hb
arajbHa |HETpPHBIaJIbHA | AOJABaHs
216 2264

2232 —
_1752

| Posmip KuIbKiCTh PEYOBHHHUX
MacHBy | MHOEHb KubkicThb

nxXn 7 raJibHa | HEeTPpUBIAJBH llO)IaBaHB

IO e SN0 NNER BRURT b ] 4x4
N I o S5
320 224 LAad
2944 2688 § SR
EEX e

BucHoBkn | |
1. BukoHaHuii aHali3 OCHOBHHX 6araTOBuM1pHux ll.II'I(D-aJIrOpnmm noxasan, | mo_ AINOPUTM
Hyccbaymepa-Ksenzieina B HaitOub10iii Mipi BIATIOBIAa€ BAMOraM napaneiismy. |

2. 3anporioHosaHui HoBuM maxia no obuucneHns HIID, saxuii FPYHTYETbCA Ha II_IIICD-anmpmm
Hyccbaymepa-Ksennenna i 3abesneuye 30UIbICHHA CTYNEH napa.uemsmy 6mbme HIK B /182 pazn

64
304
2448
2008
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AHAJII3 T'OJIOBHUX CTATHCTHYHHUX XAPAKTEPUCTHUK IOKA3ZHHUKA
HIBI(I)IKOCTI BIZIHOCHOI'O 3HOULIEHHS O35PO€EHHS IIAPOLHIKOBHUX
JOJIIT IPU BYPIHHI CBEPIJIOBUH

A.P.Koryu
IBano-OpaHKiBCbKH AcpiasHuh TEXHIYHUI YHIBEpCHTET Ha111 | rasy
AHailiz npouecy OypiHHA CBEpAJOBHH Ha HadTy 1 Ta3 MOKaszye, O ©)€KT AOCHIMKEHHNA AOCTATHbO
CKJIAJHHUK 1 3anexurbp Bifg Oaratbox (axTopis. JIeTepMiHOBaHnii NIAXiJ OO0 aHadi3y BJIaCTMBOCTEH npouecy
OypiHHA He Aa€ HEOOXIAHOro €QEeKTy, TOMY HaWOUIBLI JOUUIBHHM € BHKOPHCTA!IHA CTATUCTHYHOIO MeTOIIy 110
aHal13y IPHPOAHMX CHCHaIIB, Kl cmopxoro14ca M ‘vyac pyHHyBaHHs [A0JOTOM TIPCbKHUX MOpLA |

BUKOPHUCTOBYIOTHCA [J1A aBTOMATH3I0BAHOIO KOHTPOJIIO MEX IUIACTIB I lpCBKHX 110[)111

it

. -

Bumipiosansna ma o6uucnioeaibHa mexuika 6 mexnonoziyi i x npoyecax Ne3 98




