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¢ Cxartue 0e3 moteps: @ Cxarue ¢ NOTEPSIMU:

HE MCKaXkasi MI0XKEPTBOBATh

MH(OpMALINU, HAUTH 4acThIO MH(OPMAIIHH,

CIIOCO0O 3aKOJIMPOBATh KOTOPas «HE

€€ MCHBIIIUM YHCIOM CYIIIECTBEHHA» I

OMTOB. IIpeICTaBICHUS
JAHHBIX.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 2
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ [I[pyuMeHnMO HE U151 TF0OBIX JaHHBIX
(TEKCTOBBIC JAHHbIC, JBOUYHbBINA HUCIIOJIHICMbIN
KOJ TPEOYIOT MOJIHOT'O BOCCTAHOBJICHMS )

¢ [IpoOeMa OIEHKH Ka4eCTBa

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 3
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CokaTHe ¢ moTepsMH (IPOJL.) e

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ CTeneHp CKaTus — JECATKHA U COTHHU Pa3

¢ B03MOXHOCTh BBIOOpPA MEXKY CTEIICHBIO
C)KaThA U KAYECTBOM BOCCTAHOBJIEHHOU
MH(OPMaLIH

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 4
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ [103HaKOMUTH C HEKOTOPBHIMM OOIIUMHM IMPUHIIMIIAMHA
CKaThsl MH(OPMALMK ¢ HOTEPSIMHU

¢ [lo3HAaKOMUTE C OCHOBAaMHU rapMOHUYECKOT0 aHAIN3a
(aHann3a Oypbe) U BEUBIICT-aHAIN3a (aHAIM3a
BCILIECKOB).

¢ [[ponmocTpupoBaTh NPUMEHEHUE BEUBIIECT-aHAIN3A
U1 CKaThs rpaudeckor HH(DOpMAaIuy

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 5
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ OnucaHuss KOHKPETHBIX AJITOPUTMOB CHKATHUSA

¢ Kputepun kauecrtna

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 6
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CKaTus C MOTEPSIMU o

X =005, 5 . ., Xy S R SR |
y=/(x), x=71"(y)

x? :f_l(yo,O, 0,...,0)

x :f_l(yo,yl,O,...,O)

x" =f_1(y0,y1,...,yn, 0,...0), 0<n<N

xV =%

[TocnemoBarenbHOCTH {X"} «CXOOUTCS» K X.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 7
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OOpabOTKa CUTHAJIOB @ ,

GRAPHICS & MEDIA LAB
VIDEO GROUP

& Cuenan -- PyHKIHS.

& Henpepuignoil cucHan -- PyHKIUS, AMEIOIIAs
HEIIPEPHIBHYIO 00JIaCTh ONPEACICHUS

& /[uckpemHuolii cueHan -- PyHKIHSA, OOpeacIcHHAs Ha
CYECTHOM (KOHEYHOM) MHOKECTBE

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 8
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GRAPHICS & MEDIA LAB
VIDEO GROUP

nes: npeacTaBUTh CUTHAI
B BUJIC CYESPHO3ULNHU (CYMMBI)
2APMOHUYECKUX KOIeOaHUll,
T.€. PyHKUIMH BUJA:

Asi(mx + o)

A — aMIIMTyAa, ® — 4acToTa, 0. — (Pa30BBIM yIOJl.
[Iepuon konebanuii T = 27/m.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 9
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GRAPHICS & MEDIA LAB
VIDEO GROUP

f(x)=sinx—2cos2x+35sin(3x +1)+3sin(10x —0.5) + cos(15x —1)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 10
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ IIpcoOpazoBanue Dypre:
F(w) = [ f(x)exp(~iox)dx

A(o) =|F (o)

, tga(w)=argF(m)

¢ O0OpatHOe npeoOpazoBanue Dypebe:

f(x)= 1 TF (w) exp(imx)dw
BT -

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 11
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JINCKpETHOE KOCUHYCHOE @
=
npeooOpazoBanue (DCT) i e

2 2n+1
Vs xocos+\F2x cosﬂk( 2 ), 0<k<N

2 wk(2n+1)
fyO (ZkaOS , 0<n<N

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 12
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ Yacmome B HEKOTOPOM CMBICIIE COOTBETCTBYET
[IOHATUE «YPOBEHDb ACTATU3ALMNY». BICOKHE
4aCTOThI OTBEYAIOT 3a Mepeaavdy MEJIKUX
N€TAJIEV, HU3KUE -- KPYITHBIX.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 13
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GRAPHICS & MEDIA LAB
VIDEO GROUP

& Huszxouacmomuas ¢hunempayus -- oopaiieHue B 0
KO3(P(PUIIUECHTOB (aMILIUTYI) IPH BEICOKMX YaCTOTaX
(MCKJIFOUECHHE MEJIKUX JeTalieit) -- 3 (PEeKT pa3MbITHS
M300paKCHUS

& Buvicokouacmomuas purvmpayusi -- oopaiieHue B
KO3((ULIMEHTOB OPU HU3KHUX YaCTOTaX (MCKIKUYCHHUE
«OCHOBBD» N300pakKeHHU) -- 3PDEKT BBIJICTICHUS
nepenaaon

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 14




S ——
\ J /‘

Ll
Yacrtora / [IpocTpaHCTBO @\ j

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ | apMOHMYECKHI aHAIU3 HE UMEET
IIPOCTPAHCTBEHHOM JIOKAJIM3AIUU, [IOCKOJIBKY
HE UMEIOT NPOCTPAHCTBEHHOM JIOKAJIU3AIUU
rapMOHHUYECKHAE (PYHKIIVH.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 15
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ /I[poOuTh JaHHBIC HA (PparMeHThI, IPUMCHSTh
npeoopazoBaHus Oypbe K KAKIOMY (DparMeHTy
0 OTACIBHOCTH

¢ Haittn mpeoOpa3oBanue, UMEIOIIEE U
4aCTOTHYIO, M IPOCTPAHCTBEHHYIO
JTOKaIH3aIHIO.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 16
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OcHoBHas ues e

[IpeacTaBuTh JaHHBIE B BUJIE IPyOOTO
OPUOJIMKCHUS U JCTAIA3UPYIOIICH
nH(poOpMaLuu. /leTanu3upyromen nHhopMalun
TeM OOJIbIIIE, YEM BHIIIE YPOBEHbD JICTAIN3ALUN
(dacToTa)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 17
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[IpeoGpazoBanne Xaapa Loy

GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ B pesynberare nmpeoOpa3zoBaHUs KOJIUYECTBO
MH(OPMAIMY HE U3MEHUIOCH

¢ YPOBHIO pa3pemicHus (JIeTaIn3alun) i COOTBETCTBYIOT
2! AeTanu3upyromux Ko3hUIueHTOB (BeHBICT-
KO3((DHUIIHECHTOB)

¢ C poCTOM YPOBHS ACTAIM3ALMN YCUIIUBACTCS
IPOCTPAHCTBECHHAS JIOKAJIM3aIUs NpeoOpa3oBaHUs

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 19
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Hpeo6pa3013:aHHe Xaapa %@
ipon.) ==

OOpalieHreM MabIX 10 a0COIKTHOM
BEJIMYMHE BEUBIET-KOAI(PDULIMEHTOB B ) MOXKHO
HOOUTHCS COKpAIIeHHUsI 00bEMOB HH(POpMAILIAU

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 20
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CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 21
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CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 22
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GRAPHICS & MEDIA LAB

VIDEO GROUP

Hcxonnoe
M300pakCHUE
512x512

(262144 Oaiir).
[IpeoOpa3oBanue
Xaapa gaet 20%
HYJIEH

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 23
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GRAPHICS & MEDIA LAB

VIDEO GROUP

| mrar
peoOpa3oBaAHMUS
Xaapa,

Bce BK
ooOpaiieHsl B 0
(75% Hynen)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 24
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GRAPHICS & MEDIA LAB

VIDEO GROUP

2 mara
peoOpa3oBaAHMUS
Xaapa,

Bce BK
ooOpaiieHsl B 0

(93% Hynen)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 25
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GRAPHICS & MEDIA LAB

VIDEO GROUP

2 mara
peoOpa3oBaAHMUS
Xaapa,

rropor 0.05
(86% HyIIEH)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 26
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GRAPHICS & MEDIA LAB

VIDEO GROUP

2 mara
peoOpa3oBaAHMUS
Xaapa,

rropor 0.1

(90% Hynen)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 27
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GRAPHICS & MEDIA LAB

VIDEO GROUP

2 mara
peoOpa3oBaAHMUS
D4,

rropor 0.1

(90% Hynen)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 28
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ Belisner-nnpeodpa3zoBaHue ¢ 0OHYJICHHBEIMU
KO3 () pHUIIMEeHTaMHU Ty4Ile C)KUMACTCS
M3BECTHBIMHU METOJAMM CKATHUs 0€3 II0TEPh

¢ CyIIeCTBYIOT CIIOCOOBI IEPEYNOPSIIOUYNTh
KO3(P(PUIMEHTHI TaK, YTOObI 00ECICUNITIOCH
Iy4Ilee CKaThe

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 29
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¢ AjanTanus K OCOOCHHOCTSIM KOHKPETHOTO
CUTHaJIa

¢ B0O3MO>XHOCTh IPOrPECCUBHOM (C
[IOCTEIICHHBIM YBEIIMYCHUEM JICTATIN3aluN) U
JTOKAJIbHOM PaCaKOBKH

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 31
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¢ [IpcoOpazoBanue Xaapa UMEET Pl
HEIOCTATKOB (B IEPBYIO OUYEPEIb
«HETJIAJIKOCTh

¢ HeoOxonumo uckaTth mpeoOpa3oBaHusl, O
CTPYKTYpPE IMOXO0XKHUE Ha Xaapa, HO
obOnagarome 0OAbIICH II1aJKOCThIO

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 32
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CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 33
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GRAPHICS & MEDIA LAB
VIDEO GROUP

y=x*h: y, =) hx,_,

X -- HICXOJQHBIM CUTHAJ,

h -- 91p0o cBEPTKU WU
punomp

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 34
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OOIIIEM BHJIE o

v =0 {V(Hl) * hl

[Ipsimoe: W :% [V(m) *§]

OOpartHoe: () _ [T V(l>]*h+[ (’)]*g

OuabTpet WL _105 0.5], §=[-0.5,0.5];
IpeoOpa3oBaHUSA h=[L], g
Xaapa: g ’

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 35
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ MHOroMacmTaOHbIN aHAIN3
¢ | [pumephl BEUBIIETOB

¢ buoproronansaeii MO

¢ BelBlIIET-T1aKEThI

¢ JIudptuHr

¢ [{enounciI€eHHOE BEUBIICT-IIPEOOPA30OBAHNUE

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 36
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OpTOrOHANBHBIN Jk@@;‘—
MHOTOMACIITAOHBIN aHAJIN3 =
¢ [locnenoBarenbHOCTh 3aMKHYTBIX MOAIPOCTPAHCTB
[ [ cZ: V= {V(i) }iez cL,(R):
2 UV(i) mwiotHo B L, (R);
iz
3 = o,
7

4.7 v(x) eV il « VYl 7 -
5. v(x) e Yo /) V", icZ;

6. Ip(x) eV, [p(x)dx=0: {p(x—j)},, OHBBV®.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 37
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GRAPHICS & MEDIA LAB
VIDEO GROUP

e = (D(X)Z\/Ezhk(ﬁ(zx_k);

keK
2., VRS, {<p§.i) (x) = \/Ego(fx—j)}jez OHBbBV";

3. Ecmm I @(x)dx =1,10 h onpenenser ¢(x)

C TOYHOCTBIO 1O MH — Ba MEPHI HYJIb.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 38
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IOAIIPOCTPAHCTBA e

.7 Y eZiVEW" . WA= S|
2. | Jw?=L,®);

1/

3. 3p(x) e {p(x-,))},, OHBB W

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 39
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CBOMCTBA ACTATHU3UPYIOLINX @
="}
[OJIIIPOCTPAHCTR e e
L= {gl }ZELCZ D w(x) = \/EZglgo(bc—l) ;

leL
2. VieZ {//]@ (x) =V2'p (2 x— j)}jez OHB B W";
3. (x)}l-,,-ez OHB & L, (R);
4. Ecnu j o(x)dx =1,T70 h u g onipenenser y(x)

C TOYHOCTBIO 10 MH — Ba MEPHI HYJIb.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 40
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ Pasznoxenune curnana no OHb B L,(R)

+00 400

fx)~ 2, 2 wivi(x)

F@~ Y v @)+ Y Yy (x), €Z

¢ basuc umeer uepapxuueckyio CTpyKkTypy

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 41
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GRAPHICS & MEDIA LAB
VIDEO GROUP

v =169 @) ax,

= [ 1000

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 42
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CooTHONICHNE MEXK Ay KOdhPUIIMeHTaMU @
g

COCEIHUX YPOBHEU pa3pellCHUA

+00
J (i+1)
73 Zv2j+khk’

GRAPHICS & MEDIA LAB
VIDEO GROUP

k=—00
00
(i) == (i+1)
W, ZV2j+kgk9
f=—00
(i+1) N (i) (1)
I+ i I
Vj ™~ Z(Vk hj—zk +Wk gj—2k )’
k=—00
i, ] el

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 43
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GRAPHICS & MEDIA LAB
VIDEO GROUP

Y _ ‘Lz :V(i+1) *h:’

*

(1) _ (i+1)
w' =, T |
Fd =8 _V(i)]*h-l- 1e [W(i)]* g,
| el

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 44
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GRAPHICS & MEDIA LAB
VIDEO GROUP

BeipneTsl Xaapa (HOpMaIn30BaHHBIC):

-

P(X) =

)

1, xelo,1) N
0. xef0) b=l
1, x<|0Ni?) F {-

: 1
W(X):<—l, xe:l/z,l). g__ \/59\/5
0, x¢[0,1)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 45
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GRAPHICS & MEDIA LAB
VIDEO GROUP

Jlo0emmu (Daubechies) D4:

h = :h09h19 hza h3]
g=|-Nh,h,,—h, ho]

1+I 3+I e - I 1—\@
4f o 42 4~2

h, =

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 46
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ CkevnuHr-gysknus D4 ¢ Beiipier D4

T

\/“

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 47
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ KOMITaKTHBIM HOCUTEb
¢ CUMMETPUYHOCTH (UY€THAsI/HEYCTHAS )

¢ KonndecTBO HyI€BEIX MOMEHTOB (Ba)KHO IIPH
IpSIMOM IIpeOOpa30BaHNM )

¢ [ 1agKoCTh (BakHA IPU 0OpaTHOM
IpeoOpa3OBaHUN)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 48
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ O-nus f(x), mmeeT N HyJI€BbIX MOMEHTOB, €CJIM:

] =0, n=PRNYN —1; I ]+0,
LLf1=]x"f (x)dx

X

¢ BeliBiieT JOKEH UMETh XOTs Obl OJMH
HYJI€BOU MOMEHT

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 49
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OpPTOTOHAJILHOCTH e

¢ He cyuiecTByeT CHMMETPUYHBIX, TTIaAKUX
OPTOrOHAJILHBIX BEMBIIETOB C KOMIIAKTHBIM
HOCHUTEIIEM

e Xaap: CHMMETPUYHBIN, K.H., | HYJI. MOM.,
HerJIaaKui (pa3pbIiBHAS (-111s1)

e D4: x.H., 2 HyJIl. MOM., HEIIPEPBIBH., HUTEC HE
b d., HECUMMETD.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 50
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MHOTOMACINTAOHBIN aHAJIN3 %__1

6. Ip(x) eV, | p(x)dx#0:

{qo(x — j)}jEZ 6a3uc PuccaB V.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 5
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ bazuc B ruib0epTOBOM NPOCTPAHCTBE:
{el.}c X: VxeX 4l {al.}: X = Zal.ei,

"< Bl

34,8, 0<A<B: Al <Y e,

& OHDb aBasgercs 6a3sucom PuccacA=B=1.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 5
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buopToroHajibHbIC @
IpeoOpa30BaHUS T

V,W.VW: 701 w@ ypO1w®
v j f(0) @ (x)dx, ) = j f(x) 7 (x) d.
“— Zvé?izhk, w Zvélfiig’k, i,j €Z.

k=—o0

@D-7161 00PAaTHOrO MPEOOPA3OBAHUS HE MEHAIOMCA

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 53
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Cy0OnonocHoe Ouopr. @
IpeoOpa30BaHUEC T

V(i) :‘Lz V(z’+1) *’H
(i) (i+1) o ~
w =J, T

..

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 54
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GRAPHICS & MEDIA LAB
VIDEO GROUP

JIMHeHbIEe CILJIauHBI:

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 55
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¢ [IpcoOpa3oBaHus, COXpAHSIOIIYE HOPMY

¢ [IpeoOpa3oBanus, HE COXPAHIIONINE HOPMY
(COXpaHsIIME JUana30H 3HAYCHUN
KO3((ULINECHTOB)

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 56
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ l1e4: K BBICOKOYACTOTHBIM COCTaBJIAIOIIIAM
CUTHaJIa TaKxe npuMeHuTh BII.

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 35
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GRAPHICS & MEDIA LAB
VIDEO GROUP

O060bIvHOe Bl BenBnert-nakeTbl

| ucx. curHan | NCX. CUTHAT

CS MSU Graphics & Media Lab (Video Group) http://www.compression.ru/video/ 58
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GRAPHICS & MEDIA LAB
VIDEO GROUP

¢ [Ipumep
e lcxoanbiii curnan: [1,3,5,7,9, 11, 13, 15]
e [IpeoOpazoBanue Xaapa
¢ Pe3-1T 1 mara oObIYHOTO IIPeOOpPaA30BAHUS
e HY: [2, 6, 10, 14]
e BU:[1,1,1,1]
¢ [Ipumenenune 1ONOJHUTEIBHBIX 2-X maros Bl k
BU-cocraBnsromnieu:
e [1][0] [0, O]
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¢llarochr: ¢ Munychoi:

® 1103BOJISIIOT ® TpeOyeT OOJIBIIETO
YAYYIIUTh BPEMEHH 1151 paCUETOB
pe3yJIbTaThl CXKATHUS C ® HYKHO JHO0
WLHIOXMMW» 3allIOMMHATh CXEMY,
(huIbTpaMu JIA0O0 BBITOIHATD

® I103BOJIAIOT UCKATh PA3I0XKEHUE 10 OJHOHU
ONTUMAILHYIO CXEMY 13 IIPEeaOIpEACICHHBIX

PA3JI0KCHUS CXEM
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nes: BRITOIHATH KaXXIbIN I1ar
IpeoOpa30BaHUs B HECKOJIBKO 3JIEMECHTAPHBIX
3TaMOB, IIOCTEIICHHO Yay4llas pe3yabTaT
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¢ | apaHTHPOBAHHOE BOCCTAHOBIICHUE

¢ Co3J1aHre HOBBIU BEUBJIET-IIOT00HBIX
IpeoO0pa3oBaHUI

¢ CHIKCHHE BBIYHUCIMTEILHOM CI0KHOCTH (0
50%)
& Peanuzanug nemouncieHaoro Bl
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¢ OOnruHOE BII Teopetnueckn oopatumo. Ha
npakTuke 100%-HOro BOCCTaHOBIECHUS CUTHAJIA
MOKET HE MPOU30MTH U3-3a OIIHOOK
OKPYTJICHUS

¢ [IpoOiiemy Morio Obl pelIuTh NPEeoOpa30BaHUE,
KOTOPOE IS L[EIOYNCICHHBIX CUTHAIOB
BBIUUCIISIIIO OBl II€JIOYHCIICHHBIC
KO3(P(PUITCHTHI
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HcxomaHoe n300paxeHUe YMEHbIIWIN B 4
pas3a IPOCThIM MPOPEIKUBAHUEM, C
IIOMOIIBIO MpeoOpa3oBaHus Xaapa, C
IIOMOIIBIO ITpeoOpazoBanus Jlooemmu D4.
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JIokayibHast 00paboTKa ,
Fd 11 A
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