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UCOUG PAH

NnaH goknapa

1. PazBuTue a3apo- 1 KOCMUYECKOU (POTOCHEMKMU
2. OcCHOBHbIe 3apga4un o6paboTkm nsodpaxeHuun B N'C:
a) Komrpeccumsa n3obpaxeHnn
6) BocCTaHOBNEHNE N UnNbTpauma n3obpaxeHnn
) oOHapyXeHne n pacrnosHaBaHue KapTorpauieckmx
00bLEKTOB
) aHann3 naMeHeHnn Ha rnocriegoBaTenbHOCTU CHUMKOB
3 NMoBOMKCKNUN LLEHTP KOCMUYECKOU reouH(popMaTUKM:
a) opraHusauus u TeXHUYeckme BO3MOXHOCTU LleHTpa
6) PermoHanbHbI 6aHK AaHHbIX KOCMUYECKNX CHUMKOB

B) HEKOTOpPbLIE peLllaeMble NpuKnaaHbie 3agaydn
BuiBoAbI




& UCOUG PAH
Hayano aapokocmunyeckon hoToCbLEeMKMN 3eMnun

[lepBasi asapodoTOCHLEMKA
Gaspard Felix
Tournachon (Nadar)
1858, BO3ayLUHbIN LWap

[lepBas coxpaHmBLLAsACS
aspodotorpadus

James Wallace Black
BocToH (1870)

[MepBas
a’podoToChEMKA
B LensiX BOEHHOM
pa3senku (1909)

[MepBas goTorpadus
3emnu, nonyyeHHas
c opbutanbHoro KA
FepmaH TutoB

(1961)
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UCOUG PAH

Pa3Butue AMcTaHUMOHHOIo 30HAMPOBAHUA 3eMnu

BoeHHas
pasBegka

CneuymnanbHble
camoneThl
1 asapooTo-
annapartypa

CraHoBneHue
a3pOCHEMKU
KaK Hay4YHOW
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MNosiBnexHue_
KOCMUYECKON
doTOCHEMKM

[NosBneHue
KOMMbIOTEPOB

TexHuyeckne MeToabl
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& UCOUG PAH
TexHun4eckue cpeactBa nonydyeHuna 03

[[€OCUHXPOHHbIE
CMYTHUKN

Mo Quana3oHy OJ1UH 8OJIH:

Budumbit, 6nuxHuu UK,
OanbHul UK, paduoduarna3oH.

1o pa3pewieHUro:
Hu3koe (100-2000 m) Terra/Aqua (MODIS)

CpedHee (5-50 m) - Spot 2/4, LandSat,
HuskoopbuTans- MoHumop-3, Radarsat, IRS P5/P6

Hble CNYTHUKN :
Bbicokoe (1-5 m) - Pecypc-[K, Iconos, OrbView,
Eros-A, TerraSAR

Ceepxebicokoe (0.4 - 1m) QuickBird,
CamoneTbl- Eros-B, WorldView

pas3BeuunKku

36000 km

[

Cnou
BaH
AnneHa

©
Q
@
152
3
o
I
o
>

®©
o
()
G
(&)
(@)
=
©
o
-
@

HAns obpabomku 443

Poccuuckoe:
Scanlmage Processor, Photomod, Talka

3apybexHoe:
ERDAS, ENVI, ER-Mapper, CiIGeomatica

BosayLUHble waphl, Ansa FAC
PYYHbIEe OaTUYUKN Poccutckoe: Panorama, InGeo, Geograph

3apy6exHoe: ArcGIS, Maplnfo, Microstation
6

Jlerkne camoneTbl
N BEPTONETHI

Tporjocepa




& UCOUG PAH
Hay4yHoe coobuwecTtBO IAPR+GIS

The International Association for Pattern Recognition:

TC7 «Remote Sensing and Mapping» (http://www.iapr—tc7.org§
TC10 "Graphics Recognition" (http://www.cvc.uab.es/iapr-tc10

OCHOBHbIe Hay4Hble MmeponpusaTnsa 2008 roga:

International Geoscience and Remote Sensing Symposium, July 6-
11, 2008, Boston, USA (http://www.igarss2008.org)

5th IAPR Workshop on Pattern Recognition in Remote Sensing,
December 7, 2008, Florida, USA (http:// www.iapr-
tc7.org/prrs08).

Hekotopbie poccniickme Hay4Hble OpraHm3aUnm:

NMHCTUTYT KOCMUYECKUX nccnegosaHmm PAH
(http://www.iki.rssi.ru)

Hay4yHbI reonHPopMaumnoHHbIn LeHTp PAH (http://www.ngic.ru),

NWHCTUTYT BbIYNCNUTENBHON MAaTEMATUKMN N MaTeEMaTUUYECKOM
reopunsmnkm CO PAH (http://www.sscc.ru),

NHCTUTYT cucteMm obpaboTkm nsobpaxeHnn PAH
(http://www.ipsi.smr.ru)
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UCOUG PAH

U3 lNporpammbl pyHAaMeHTarnbHbIX

Hay4HbIX uccnegosaHmu PAH Ha 2008-2012 rr

HanpaBneHue

Oxupaemble pe3ynbTaThbl

3. BblumcnutenbHas
MaTemMaTuKa...

BbluucnutenbHble MeTOAbI peLUeHUA 3a4ay YCBOEHUA AaHHbIX
HabnroaeHUn (CNYTHUKOBLIX U ApP.) ...

4. MaTemaTnuyeckoe
MoAenupoBaHue...

Mopoenu cpefbl 06UMTaHUA YenioBeKa, aHTPONOreHHOro BIUSIHUSA Ha
OKpYXaloLLyto cpeay...

5. CoBpeMeHHble npobnembl
OVUCKPEeTHOU MaTeMaTUKM...

MeToabl npoBeaeHne MHTeJNJeKTyaribHOro aHasim3a AaHHbIX,
peweHune 3agay pacno3HaBaHUA U NPOrHO3NPOBAHUA...

27. Teopua nidopmaumm,
Hay4Hble ocHoBbI NBC...

CpencrBa MHTENJEKTYyanbHOro aHanm3a AaHHbIX B 60MnbLUKX
MH(pOpPMaALMOHHbLIX MaccuBax...

28. CucteMHbIN aHanus,
MCKYCCTBEHHbIN UHTENJIEKT...

Cnoco6bl MHTerpauum reteporeHHon nHopmaumm B
pacnpeaerneHHon MHhopMaLMOHHOMU cpeae...

29. Cuctembl aBTOMaTM3auum,
GALS-TexHOnorum...

MHTerpauus gaHHbIX B CUCTEeMaX MOHUTOPUHIa, TeEXHONOrms
NOCTPOEHUSA UHTErPUPOBaHHbIX UHTeNseKTyanbHbIX TUC...

43. JKOrornsi OpraHN3mMoB "
coobLiecTB

Cucremsbl MOHUTOPUHrIA J1IeCHbIX CUCTEM, KapTbl NMNO4B,
PacTuTesibHOCTU, X)KNBOTHOIo Mupa...

60. KomnnekcHoe ocBoeHue
Heap...

M3yquMe N MOHUTOPUHI NPUPOAHO-TEXHOJIOTNYEeCKUX
KOMIJ1eKCOB B paﬁOHaX MHTEHCUBHOIo oCBoeHunA Heap...

64. Katactpocdunyeckue
npoueccsl...

MeToAabl U cuCcTEMbI MOHUTOPUHIA NPUPOAHbLIX U TEXHOTFEeHHbIX
onacHocTten Ha ocHoBe T'NC...

66. UccnepoBaHune 3emnu,
reonHdopmMaTuKa...

Cencmo-reoguHammyeckue moaersriv, Hay4Hble OCHOBbI CO34aHUA
rc reonpocTpaHCTBEHHOro MOHUTOPUHTA. ..

o




UCOUG PAH

LndpoBbie nsodbpaxexHna s r'MC

Y
Y Y

A3POKOCMOCHUMKM CkaHnpoBaHHbIe
(443) NraHWeTbl N KapTol

YepHo-benble

Crepeonapsl (mMaHxpomMmaTuyeckue)

LiBeTHbIE

Paguoronorpammel
(MHOrocrnekTparnbHbI€)

MoHOKyNnsApHbIE




ep UCOUG PAH

Knaccudukauma metoooB o6paboTKn nsodpaxeHumn,
ncnonb3yembix Ana oopadotku 03

1) MonukcenbHaa obpaboTKa
noporosasi oopaboTka, npenapupoBaHMe;
npeobpa3oBaHue rMCTorpamMm,;
OGpaboTka Heckonbkux kaHanos ( HSI,YCrCb);
NonukcenbHasa knaccudunkaums.

2) N3mepeHMAa Ha nsodbpaxeHUsAX

- cTaTucTuyeckue xapakrtepuctuku ( E,D,B(m,n), p ),
rmcrtorpamma, Bua pacnpeneneHusi, oTHoLeHune
CUrHan\wym;

FeomeTpUuUuecKkmne xapakTepucTukm (pasmepsbl, Nowanu u
np.), BblYUCrieHUe HavYalibHbIX U LeHTPanbHbIX MOMEHTOB




ep UCOUG PAH

Knaccudukauma metoooB o6paboTKn nsodpaxeHumn,
ncnonb3yembix anga oopadotku A03 (npoaomkeHue)

3) JlokanbHaa obpadboTKa - AByMepHas cBepTKa

K2

y(m,n) =v(m,n)**h(m,n) = Z ih(k,l)v(m— k,n—1)

k:_ Kl | == Ll

PunbTpauna U BOCCTaHOBIIEHNE U300paXeHUN
BbiaeneHnem KOHTYPOB M NOBbILWEHUE PEe3KOCTU

KoppensiumoHHoe o6HapyXxeHne, B3aMMHas
Koppensuus

BblHUCIIEHUE Nnosisd HanpaBneHvu‘il

4) CneKTpanbHble npeodbpa3oBaHUA
-  NMpeobpa3oBaHue Pypbe
- BeunBnet-npeobpa3oBaHue u gp.

11




e UCOUG PAH

Knaccudukauma metoooB o6paboTKn nsodpaxeHumn,

ncnonb3yembix anga oopadotku A03 (npoaomkeHue)
5) CxaTne n3oodpaxeHun

Cc notepen UHcpopmauum
6e3 notepu nHdopmauun

6) FeomeTpnyeckme npeobpasoBaHuUA

/) Pacno3HaBaHue un Kknaccudgpunkauus

- [Byx3aTanHag npoueaypa:
BblYMCIIeHUEe NPU3HaAKOB- Knaccudpunkauus,

«O0by4yeHune c yuntenem» u camooodyvyeHue u
Krnacrepusauus

Mpu3Hakm Ha n3obpaxeHUn — reomeTpuleckue,
SIPKOCTHbIE, CTOXacTn4yecKkue

12




UCOUG PAH

S 3apa4vm oopadboTKu
a’pokocmun4yeckux nsoodopaxeHum B rMC

Ctaguu o6paboTKu:

BopTtoBas HasemHas npegBapuTenbHas TemaTuyeckas
obpaboTka obpaboTka obpaboTka

OcHOBHbIe 3aga4n o6paboTku:

Komnpeccus
4ns nepegayu ONS1 HAKOMIEeHUs (apxuBaumm)

BekTopusauun

Kanu6poska ®unbTpauus U BOCCTaHOBMNEHWE
M aganTauus (NoBbILLEHNE Ka4ecTBa)

CEHCcopoB

FeomeTpuyeckune TpaHchopmaum |

O6paboTka cTtepeonap u
paguoronorpamm, cuHtes LIMP

CocTtaBneHne KOMNo3nToB, MO3auK
N CNNOLUHLIX MOKPbLITUIA

MpenaprpoBaHue, CUHTES
napamMeTpu4ecknx nonemn

N3mepeHus

| Buisenenvie usmexeHwi

| CermeHTaums

OGHapyXxeHune n pacnosHaBaHue

MNoanemeHTHas PacnosHaBaHue npo-
W nokanbHas TSXKEHHbIX 0OBbEKTOB
knaccudukauyms n obnacremu

[Mowuck
OMOPHbIX TOYEK




- _ UCOUQPAH
e KoMmnpeccusa msobpaxeHum

OCHOBHBbIE TPEBOBAHUA K TEXHOJIOINAM

Komnpeccusi Komnpeccus e 3adayax []33

TpeboeaHusi obuwezo
NPUMeHeHUsI Bopmoenbie HazemHble

KOMIJ1eKCblI KOMIJ1eKCbl

Kputepumn kayectBa BOCCTaHOBNEHUS BusyanbHbIN, MakcumanbHas MakcumanbHas
n3o6paxeHnm CKO (PSNR) owmnbkKa owmnbKa

Oa (B pexunme
HeT HYyfieBOU UM Marioun
OLLUNOKWN)

Bbicokasi cTeneHb cxXatus npun Na
3a4aHHOM Ka4vecTBe

KoHTponb KayecTBa Npu 3agaHHOWU HeT

CTeneHn cxxaTtus Aa Het

Hu3kas cnoXHOCTb anropuTtMoB
KoMnpeccuu LD Aa AT

Huskas CNOXXHOCTb anropuTtMoB HeT [la
AeKomnpeccum

MynbTupaspewieHne (BO3MOXHOCTb
Aekomnpeccum coparmeHTa HeT fa
M306paxxeHns1 B NPOU3BOJSIbHOM
MacwTabe)

CTtabunusaumsa ckopoctu

dopmMnpoBaHUsA NOTOKA CXKATbIX AAHHbIX Het

NMomexo3aWwmLEeHHOCTb CXaTbIX AaHHbIX Het

lpumepbl uzeecmMHbIX MexHos102uu JPEG,
Komnpeccuu JPEG2000

14




€ - MeToa Mepapxu4eckoi ceToyHon UCOUGIPAH
nHtepnonsaummn (UCHN)

X = X,U,UX,UX,

Arbitrary hierarchical level (HL)
compression procedure):

+ ) Reconstruction of

Interpolation residual quantization
Statistic Compressed
Bl i

 U3Bectnss CHLL PAH, 1999. Tom 1, Ne 1. C. 99-107
* Proc. Conf. ICPR'00, 2000. Vol. 3, p.232-235

15




UCOUG PAH
Pe3ynbTaThbl 3KCNEPMMEHTOB
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UCOUG PAH

Ctabunusaumna ckopocTtu

> | \ Communication
Statistica channel
w—» characteristics

a(t), p(t)
_> Compressed
.. t-th block
Buffer Admissible

storage V(t)Jmadll compression
rate B(t)

e Proc. Conf. ICPR'00, 2000. Vol. 3, p.232-235
» Pattern Recognition and Image Analysis, 2003, Vol.13, No.2, pp. 205-207

17




UCOUG PAH

IluHenHan dounbTpauns
OonbluepasMepHbIX N300paXxeHun

y(n3:ny)

»

2.2 h(lula)x(ny = ly,np =13)

(IL12)0D

e Purpose =

— Minimizing U - number of arithmetic
operations per output image pixel
e Solution
— Optimal choice of section size ( M;xM,) and
a DFT algorithm from an extended set

* Pattern Recognition and Image Analysis, 1993.
Vol.3, No 4, pp.455-458

*Proc.SPIE, 1994, Vol. 2363, pp. 134-141
*Proc. OGRW-6-2003", 2003, pp.149-154.
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) UCOUG PAH
«YHuBepcanbHoe" npeobpa3oBaHue .

Ana oopaboTKku nsobpaxeHuu

The basic idea:
sprocessing with tuning on precedent.

General schemes:
Tuning

model of
distortion features

system formation

o Ext. Abs. OGRW-4-1996, 1996. pp.127-130.
» ABTOMeTpua. 1998. N 2.C.63-76.
» Proc. SPIE 1998. Vol. 3348. pp. 238-245




& UCOUS PAH
2.~ [MapannenbHoO-peKypCuUBHbIe MeTOAbl
FIOKasibHOU 06pPaboOTKM U300paKeHUN

General scheme of PR-processing

sliding window

recursive
moments

parallel- _
recursive [ ... | transformation

processing

My (ml, m2) = (ml’zr:nz) DZD hy (ml, m2) x(nl—ml, n, - m2) y (nl,nz) =F [{uk (nl,nz )}::_;J

Advantage:
Complexity does not depend on the window sizes
It is possible to choose between complexity and quality of processing
It is possible to carry out adaptive and nonlinear image processing

e Pattern Recognition and Image Analysis. 1994. N 4. pp.408-413
* Proc. ICECS'96, 1996. Vol.2. pp.696-699

20




& UCOUG PAH
Z Unnoctpauua npumHuuna

«YHUBepcanbHOro» npeoobpasoBaHus

BbidesieHue KOHMypoe Ha u3obpaXkeHuu:

PSER S
4=

i

OOGy4yeHue | M!m

NNz
A

ObpaboTka




& . UCOUEPAH
o BoccTtaHoBrneHue nsoopaxeHumn )

’ (q) Nonlinear

Advantage in comparison = J(a) tree-like classifier

with standard TS

N
methods \/h Eﬁln(h) +1j —Inn
1. Features nonlinearity o N

2. Tree-like classifier F(uo)OF (o) O...0F,(wa)=F
3. Minimization
of average J(a) J(a,) J(a,,)
risk during
classifier training

a, =arg min(J(O(p))

1<p<M

. i . / \
Image Distorted O"pr;[ggf‘l «Universal» — / - | \ -
image (a : s broken s not broken
ge (@) filter (b) transform (c) at next step at next step

Iy iy
4| 4|44

22
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UCOUG PAH
YcTtpaHeHue gedeKkToB

Ha CTAPbIX KOCMANYECKUX CbOTOCHVIMKaX

P = g = T D : ; sk L B
e ;- i £ & T - ¥y P g 3 e =

Classifier Y
Simple of output |—»

.. rocessin i -
Initial features SHeuaiifian P 9 pixels-1
calculation || (lassifier Complex

processing
Additional Classifier

features of output [—
calculation pixels- 2

e Pattern Recognition and Image Analysis, 1999. Vol.9, N 2. p.237.

23



ep UCOUG PAH
BbisiBrneHve un KOppeKUund noaABUXKHbIX

00beKkToB Ha usobpaxeHusax KA «Pecypc-OK»

Complexities: presence of color stains of objects (vegetation, roofs), minimization
of false detection and distortions

Peculiarities of method:  two-stage detection _ _ _
permitted positions of moving objects analysis _
extra-training of classifier during semiautomatic processing
Result : the probability of detection in automatic mode is 80-90%
‘.‘ L] . L . \.l‘ L]

* Proc. PRIA-8-2007. 2007. Vol.1, pp.304-306.
24




& UCOUG PAH
OOHapyxeHne aBTOMOOUNEN Ha N300paKeHUsX,
nosrily4yeHHbIX ¢ HU3Konetdwero J1A

UcxodHoe Pe3ynbmam
usobpaxeHue ob6pabomku

——_

- gy 1) Method:
. ™ Recognition
. based on Model

Features:

- geometrical,
- textural,

- structural




ep g UCOUG PAH
~~BbiAiBNeHne naMeHeHM Ha KOCMOCHMMKaX

O”Q'?glsgpu%%%s_ -2(?%?[ 2/4, Detected changes

t 2007 ‘_ i Vit Developed method
= i . o
The main idea — simultaneous usage of change detection and segmentation
based on several images and map

26




?3@ UCOUQ PAH
acrno3HaBaHue KapTtorpacdnyeckmx n3obpaxeHmm

Specific requirements The Criteria for requirements 1-4
. Limitation on maximum deviation NN m m _
. Preservation of squreness, R(G) = ZO kZO 6[ d, _7 < Sj [~hk _7 all)
upholding of topological relations

between adjoining objects . :{rj}jN;O The set of edges of contour i

. Noise stability, breakthrough '
stability on original image. . —{O(k =0(r,r.)Ir. OR,r 0OR,

. Minimization of point count B e e
in resulting objects presentation T, —incidental edges}

) rk +1 k+1

Scanned plane -tabl | The result of recognition

e Pattern Recognition and Image Analysis. 2007. Vol.1, pp.283—-286.
27




UCOUG PAH

[TOBOIMKCKNUN LEHTP
KOCMUYECKOU reonHpopMaTUKu

Camapckum MuHucrepcrteo
pa3BUTUA, MHBECTULIUM

u Toproenm Camapckom

YHMUBepcumTeT //\\ obnactm

A3pPOKOCMMUUYECKUH

HIN MUK

N e

oryn rHnPKLU OAO «Camapa-
«LUCKB-NMPOIrPECC» UHcpopMCNyTHUKY




UCOUG PAH

TexHu4yeckume BoamoxHoctu NMUKINA

CnyTHUK

YacTtoTa
CbeMKN

NMonoca
Hne ob3opa
(cyTOK)

CtpaHa-
paspabor
YUK

Paspewe Skennya-
TUpyoLasi

opraHmnsauus

(meTpoB) (km) | |
443 manozo pa3peweHusi

Terra, Aqua ‘

CWA | 250-1000 | 2300 | 05-1|  cCrav

443 cpedHez0 u 8bICOKO20 pa3peweHus

SPOT-4

dpaHumsa 10-20 60 1-4 Cray

MoHuTOop-3

Poccusa 8-40 90- 160 6-9 Cray

RADARSAT-1

Kanapa 8-100 50 -500 1-6 Cray

IPS-P6

5.8-55 23 - 5

740 Cray

Nngna

A3 ceepxebicOKO20 pa3peweHus

IPS-P5

Nuonsa 2.5 30 5 Cray

EROS-A

N3paunnb 2 13.5 3-4 Cray

Pecypc-OK

no
30 3akasy

Poccus 1-3 LICKB-IMporpecc

EROS-B

OAO "Camapa-

WNapannb NHdopmenyTHUK"




ep UCOUG PAH

Camapckada obnacTb.

UC3 Terrai i
PaspeweHue 250 m <=
30 mapTa 2007 F. g |

>
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2 UCOU G PAH
... — - i
-
UC3 EROS-A (M3pay|nhqﬁq
Paspelienre 2,5 M5 gt o
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ep UCOUG PAH

1% T : ’ =
?.. "' Al ry, f’:;-ﬁlr
HaceneHHbIX MYKHKT B : f 4 i

Camapckoun obnacTtu

NC3 EROS-B (W3paunb),
PaspeweHue 0,7 m
25 nroHga 2007 r.
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DATA STORAGE ORGANIZATION
PRESENTATION IN THE FORM OF COVERS AND COMPOSITES

Geoportal

Geoportal Inner WMS server Spatial

server vector
(metadata and atabase
cartographic)

Client 1
\ Dispatcher ]

Client2 k_ddl of WMS Satellite

calls images
Client 3 /

databank

Raster Manager
Met:)tadata
ase
Instrumental system /
InMeta

Main differences from present
(like Gougle Earth)

- Multi-scale n multi-temporariness (more than 10 images per
year on each fragment of territory)

- Access to derived products and analysis results.
- Effective storing and access organization.

- Efficiency - access to images with resolution of 5-20 meters
in 1-2 days.
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Applied problem Image processing methods

Agriculture
Crop capacity forecasting Analysis of image series

Abandoned acres analysis Classification, change detection

Crops state analysis Image preparing

Monitoring of crops harvesting Change detection

Nature management

Detection of fire-sites and sites with Change detection
modified structure of forest cover

Detection of afforestation bounds and Image series segmentation
characteristics

Analysis and control of extreme situations
Fires detection Objects detection on image series

Oil spill monitoring Radar images segmentation

Flood monitoring Speckle-noise removal, segmentation
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1) The fragment of Spot4
image, resolution 20 m,
near-infrared and
visible band, July 2006
year, Samara-Solana
farm (near Tolyatti)

2) Boundaries
of fields (agricultural
lands)

3) NDVI-map
of biomass content
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- NATURE MANAGEMENT

FIRE-SITES DETECTION AND AREA ESTIMATION

Fire-sites area estimation — the fragment of topographic map with marked
contours of latest fire-sites of 2002 year according to remote-sensed data
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ANALYSIS AND CONTROL OF EXTREME SITUATIONS
FLOOD MONITORING BY RADAR DATA
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Image from Radarsat satellite, estuary of Sok river,

Samara region Red colour - April 2008 year,
flood peak Blue colour - June 2008 year, end of flood
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3aknoueHye

1). Hay4Hoe HanpaeneHne PAcno2HABARNA 06Paso. N
aHanv3amn3obpakeH BEE TECHEE MHTerpwpyeTc;l c
FrEoHdoOpMaTNKOMN. .. &

..;,, ¢

2) Hanboree aktyasibHLIMYI .qnﬂ MC aensorcs cne.&ylou.wle
sagauv POAW: kommapeccuns, cbwanp,au,vm " L\ W
BOCCTaHOBIEHNEFOOHAPYKEHNE U pacno3HaBaHe -
06HEKTOB, BbISBHEHWe N3SMEHEHNA. -

3) M C HananaeT HoBpIe orpaHNMenVs Ha MeToAbl pelueHns
. yKa3aHHBIX 3afay, 1 OAHOEPEMEHHO — OTKPLIBAET HOBLIE
BO3MOMKHOCTW O nX 3qoc|oeKTV|BHoro pelleHns.

AIMHorme 3anaun POAUE TUC ABRAIOTCA OTKPLITLIMY,
”OC06eHHO ANA cTagyn TeMaTydecKkororaHanvsa aaHHbIX
ﬁﬁf@',aﬂuMOHHoro 30HAVIpPOBAHWS. ,
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