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£ Mnan poxnaaa

* [locTaHoBKa 3a4a4v — AUCKPETHbIE MOAENN

* OcHoBble onpeaeneHns — AMCKPeTHbIe MYHKLUNK
» Metop 1 — anrebpanyeckne NoCTpoeHus

» MeToa 2 — cnekTpanbHble pasnoXeHus

« MeTton 3 — aHaANUTUYECKUN CUHTES

* OUEHKN — CXOOMMOCTb U CIIOXHOCTb

o [leMOHCTpaLnOHHbIE NPUMEpDI

* BbiBOAb!
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[IUCKNETHbIE MOAEn!

Y O0BbeKkT
Q

Moaenb
F1(Xs Qa t)=Y+(t+)
FZ(X, Q, t)=Q+(t+)

Q

X =1{Xy, Xi5--s Xn1} |

FX)=Y

[ (X, X oo s X0 ) = Yo
fl(xon Xiseeos Xn—l): Yi

{y09 yla"'a ys—l} :Y
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£ IIMCKDEeTHbIE HYHEUUN

N, ={0,1,...,k—-1}
F(X): N, — N
F(X> X5 -5 Xnop) © N XNy X XNy = Ny

IR EE N R
0 | f 0| 0 |..] O il

1| T, 10 |..|] 0 f
k| f | [kt [kt | | K il
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£ NpuMmenbl AUCKPETHLIX (DYHRUMKA

% % T (%0, %5 %)
X | 1(X 0 0] O 0
0 L AEREE
1 ) 1 1 0 2
2 0 | 2 | 0 1
310 1 121 0 1
xe N,, N,={0,1,2,3} 0 | 0 1 2
f(X)E Nz, N2:{O,1}
f(2)=1 112 ] 3 0

f(1,1,0)=2
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£ [MCKPETHbIE onepaumn

YHapHble

X .| =0

buHapHble
X
_ O 1 e oo kl_l 1l
0 Ooo Oyt = Opk-1
1| O O1 = O
X0 : : . i
Ko =1 Okp-10  Oip-11 " Okg-1k-1 |
TepHapHble
X
L
X 542 :OX0X1X2
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€ Npumepbl ANCKPETHLIX oNepaumin

YHapHas buHapHas
0[1] X
12 0 1
X = —X
0[0 <1
2|3 Xo { } =X ®X
310 l\le
_1=7 le1=0
TepHapHas
X, =0
&?&:@:{] %
Xy, X =0
170:1=0
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PX &?X &7X, =1
| 2

.

X | X | X% |f
0({0|0]0

1—> 0> 0
0[1/0]0

1— 1 01(1)
0(0|1]0
110 0
0[1/1]0

1~ 14 14(1)

f(X)

£ AnreGpanueckme NOCTpOEHMA

1 0 0 0 1
&: \/||sz=2
0 0 1 T A

f(X) =5 X &—X &%V
/xo&xl&ﬁxzv

&Y=Y&X, XVY=YVX
X&(Y&Z)=X&(Y&2)
XV(YVZ)=XVv(YV 2
XV(Y&Z)=(XVY)&(XV 2Z)
X&(YVZ)=(X&Y)V(X&2Z)
XVv—xXxX=1 X&l=X
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& HBCKMY
4 Anrebpavueckuu noaxoA

» HeobxoaumocTb nccnenosaHns yHKLUMOHaNBHO
MOJTHBIX MHOXECTB onepaLum 1 BbISBNEHNS UX
CBOWCTB

 OTCyTCTBME €OMHOro noaxona K CUHTesy
(POPMYIbHbIX NPeACTaBNeHUN AUCKPETHbIX

YHKUMM
* TpyaHOCTW MUHUMM3ALIMK (HOPMYIT, CBSAI3AHHBIE C
OOMbLUMM YKUCIIOM BO3MOXHbIX Npeobpa3oBaHnm

* OrpaHnyeHHOe YN1CIO UCCEenoBaHHbIX
(hyHKLIMOHANBHO NOMHbIX 6a311COB onepaLuii
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£ CneKTpanbHbie Pa3noKenus
f (X, X(5eees X ) = _ggi(xo,xl,...,xn_l)xh

m-1
00 =Tg,00xh
0;(X)=0ix, XeNp, m=Kkk...k,

« B0 80 g ) Ry (O

0| Y00 o = Ym0 0| hy 0| fo

1| Yo 91 - Omai " 1| hy il 1 i
m-—1 _go,m—l Om1 gm—l,m—l_ m-—1 hm—l Mol fm—l

b F=GxH H=DxF D=G
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Y0
9
9,
95
J4
95

> \ ¥
cnemnanbnbm Basuc

0 1 2] 0 0 0
0 0 1
1 2 ol x=l0o 1 2 ®=
0 0 2
2 0 1 02 1
X % %% 9 9 95 94 U5 d, d,
1 o0 oot 0o o0 0O [1 0
X, 1 10/1 100 0 0 2 1
X 2 011 01000 |20
XXX 3 11/1 1 1 1 0 0| |1 2
X% 4 02/1 0 2 0 1 0 1 0
X %X 5 12|11 2 2 2 1) 11
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£ cnemnanbnaﬂ nexnmnnauumn

0 1
+=|1 2
2 0
90 =
9 =
9, =
9; = XXX
9, = X ®X
9 = X*X

b (X, %) =Xy + Xg XX + X% Xy X 2
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£ CnexTpanbHbIN NoAxoA
» HeobxoammocTb NpeaBapuTenbHOrO CUHTE3a
(MOPMYN CrneKTpanbHbIX QYHKLUI

* HeobxoamMmocTb NPOBEPKM COBMECTUMOCTM
cnekTpanbHbIX QMYHKUMK (BblYUCNEHNE
onpeaenuTenen)

* HeobxoamMmoCTb BblYMCIIEHNS] 00paTHBIX
YHKUMI (0DpalLieHne mMaTpuL)

 TpyaHOCTV MUHUMU3ALIMKN POPMYT, CBA3AHHbIE C
OOMbLUMM YNCIIOM CneKTpanbHbIX 6a3ncoB
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€ RHANMTHYECKMI CUNTES

O A|X|ED|(DPOD)
(_'oxo ®0 (_'1X1 ®1 (_'2)(2 ®2 _'3(X1 ®3 2))))

D> AIEX|Y; ¥ X|(XOP)|(XOF)OV)

(% B (% ¥, %)), X))

)
var O;

kmin .
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£ NMpeacTaBnenna YHKRUMIA

X0 X X T (X0, %,%)
0 0 0 0

1 0 0 '

0 1 0

1 1 0

0 2 0 0

1 2 0 1

0 0 1 1

1 2 3 0

b X=[X% X X], K=[323], F=[011101102010201020]
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£ PeAyRUMA (HYHRUMIA

X=[x % %], K=[323], F=[011101102010201020]
/ X,

) 0% 0 1 2]1=C,={04}
0 37 1% X o0
p. . 278 14| ?ﬁ;/ C, = (13,5}
2 5 3 ) 15 XO 2#//1/(%
B R B B [V v Yoy )
_5 1®1 17_ _1 O O_ \l/
X % B i
0 1] [0 1 2]
f(X)=x,/1 0|1 0 0Of F(X)=(% ®, %) ®, X,
2 1|1 2 1
e,  ®
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£ 0CTaTOUHbIN BEKTOD

X=[X % % %], K=[2223], F=[011120202022010020210202 ]

k=3{ Ol 1 =
% _1lo o] % Koo X% A
ofo 31|, oI 92 © 2 11 o o] [2 0
x 1|1 4 1o 2|, xlo 2| |2 2| |0 2|=g,
32 2
202 5 211 0 0 2 |1 o] |1 0
| _4*2 L — _ I I B | (L] L
®00 ®O2 ®OO ®01 ®02
501 #
®01

F(X)=g,(X)® ,(X)
G, =[022100222122200022000000]
F=F-G,=[022100122121200012200002]

Bbixoeanel B.C. AHANUTMYGCKUIA CHHTE3 AUCKNETHLIX YCTPOHCTB 11



£ Muorowarosoe npubnu:KeHue

X=[X X X %], K=[2223], F, =[022100122121200012200002 ]

X

X

X

— 8,(X)

G, =[000000200002000020200002]

F, =F -G, =[000000000000000000000000]

F=G,®G,,
F(X) = (((% By %) B %) B, X, ) D (((X; B %) B, %) B, X,)
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£ CuHTe3 Ipynnouaa

2_
0 I
2
I

0
0

N +—

2

0 — 13 BxoXxaeHuun
F =F-G,=[022010000200110001011101] 1 — 8 exoxaeHui

2 — 3 BXOXOeHud

0 — 10 BxoXxOeHun
F=F-G,=[022100122121200012200002] 1 -5 BxoxaeHu#

2 — 9 BXOXOeHuns
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£ [eMOHCTDALMOHHBIN NPUMED

7 = 3,14159265358979323846265
X =[%X%%X%] K=[2223] F=[011120202022010020210202]

f(X)= (% ®, (X, &, (X, ®, X3))) D (X ®, (X &; (X3 p X,))))

i

2 0 0 0 2 2 (1 0 0
®, = ®, = ®, =
2 0 1 1 0 1 2 0 1
o T
0 1 0 0
®, = _ _
4 {0 0} ®5{1 o} R
_1 1_
0 o
®=[1 0
_2 O_
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£ OUEeHKA CNOXKHOCTI

X=[%X...x,] K=[kk...k] F=[ff..f ]

Yy = (X, @, )& (X, ¥, 1) Qlaz (D (X, © 1))

/ /

N\ N N i
——
1 L
= k(=)
n—1
2(k—=1)" +k k™' k 1 1 n-=2
e A -1
k(k-1) n-1 (k=1)n-1 (k-1) n-1
2" —n-1 2"
L (2) = , Ln(z)N_
(2)= == -
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> [pYIMe OueHKn

L(n) 2"—n-1 1

<2(1+log, n)z—
n




£ MporpaMma Ang CUHTE3a

w. *[lpumep 4.txt

Foprayna

BexTop PUHKLMM

MepereHHEE

021 2| =| | 1w
.

Cooflw eHMA

** BHApHAA ONEPALMA * W1 aneHa
** BWHApHAA ONEpaLMA + WlaneHa
** JHapHan onepaumMa ™ yoaneHa

#¥ BRMUCNEH BEETOP SHAYEHWNK:
ONEpaLME - 3, cTENEHER cEofogk! 3 -
21

P OpMYNa 3arpyHeHa 13
D:A\Science\Papers 200 DNAWT WaHanu

TiHa DyHELMM 27

THYECKAA
HOEHT MMk aLMAE RperimentiMpurep
4 tat

i Jarpysure ‘ BhirpyzmTe ‘

|EI12El12D1212EIED1EI122EI112I]D12

HHapkle onepawmu

ol el

EWHapHEIE ONEPALHM

F.aHOHWZALMA | CuHTES

w. *[lpumep 4.1xt

Foprayna

(1400 [+2 1 #1])

BexTop PUHKLLIM

|EI12III12EI1212EIED1EI122D112DD12

[NeperEHHEIE

021 +] =] -] 13
=

Cooti eHMA

% BRMHCNEH BEKTOD SHAYEHHI
ONEPAEUME - 2, CTENEHER cEofode! 3 -
18

K AHOHM3ALUMA POpHYIkL
OMNEpaUME - 2, CTENeHel ceofodkl 3 -
18

** BRINONHEH CHHTES dOptYbL
ONEPAEUME - 2, CTENEHER cEofode! 3 -
18

** B4HAPHAA ONEPALMA * U1 ANEHa
** Bl4HapHAA ONEepaLMA + YaaneHa
** JHapHaA onepauma = ynaneHa

JLnHHa BYHKLMMA 27

Jarpyzsure Brirpyzure

YHapkIe oNEpaLUMM

R

EuHapHeIE onepauum

mjjJ 1z

aon
1210
2110

K. aHOHW=ZaLMA CuHTes
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£ Npumepbl CUHTE33

L.(2)=2
DyHKIUA Onepanuu DyHKIUA Onepanuu
F =[00000001] , % 0 0] F =[00001001] , % 0 0] il 0
(% ®, (% ® %) | ° [0 1] (% ®,(x® xN| * [1 0] " |1
F =[00000010] , (0 0 0 0] |F=[00001010] , (0 0]
[ ] o | @1{ } [ ] ®,
(X, ®, (X ®, %)) 0 1] 1 0] [(X,®, X)) 1 0]
F =[00000011] , 0 0] F =[00001011] , 0 0] 0
®, ®, M
(Xz ®() Xl) _O 1_ (Xz ®0(X1 ®1 XO)) _1 0_ 0
F =[00000100] , (0 0] 0 1] |F=[00001100] , (0 0]
[ ] o | @1{ } [ ] ®,
(%, ®, (X ®, X)) [0 1] 0 0] (X ® %) 1 0]
F =[000001017 0 0] F =[000011017 0 0]
X, ®,
(X, ®, X,) 0 1] (X, ®, (X ®; %)) 1 0]
F =[00000110] , (0 0] 0 1]|F=[00001110] , 0 0] 0
®, ,®, = ®, M|
(X, ®, (X ®, X,)) 0 1] 1 0][(X, ®,(X ® X)) 1 0 0
F =[00000111] , (0 0] 1 0] |F=[00001111] ,
® ,®, =
(% ®, (X ® x) | ° |1 07" [0 0]]x
F =[00001000] , (0 0] 1 0] |F=[00010000] , 0 1 0
®, , Q) = ®, ,®, =
(X, ®, (X ®, X)) [0 10 0 [(X® (X ® X)) 0 0 0
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£ BbiBoAbI

 |AccnenoBaHbl U3BECTHbIE METOObI CUHTE3A
OOPMYI AUCKPETHBIX OYHKLMI: anredpanyeckun,
CreKTpanbHbIN 1 HOBbIN aHaNUTUYeCKU

* OnpepneneHbl AOCTOVHCTBA M HEAOCTATKY
KaXkgoro 13 nepevncneHHbIX MeTonoB

* [loka3aHo, YTo Hanbosnee ahPEKTUBHLIM
ABMAETCH aHanUTUYeCcKU MeTon

* HangeHbl OLEHKN MaKCUManbHOW CIOXHOCTK
MOPMYI, CUHTE3MPYEMbIX aHANMUTUYECKUM
METOOM, KOTOpble 0Ka3anuncb HaunyyLwmumu
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£ bnaroaapio 3a BHUMaHUe

» Cenbmas MexayHapoaHas KoHdepeHUs
«ABTOMATK3aLMS NPOEKTUPOBAHUS ANCKPETHBIX
cuctem» (CAD DD’2010)

* BbixoBaHel Banepun CesiTocnaBoBuy
«AHANUTUYECKUN CUHTE3 ONCKPETHLIX YCTPOUCTBY

| * /HCTUTYT Nnpobnem ynpaBneHus
b uM. B.A. Tpanesnukosa PAH, Mocksa
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