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BBenmeHue

NaHnpwadTHble KapTbl UrpatoT KJIKOYEBYIO POJib B YNpaB/IEHUN NPUPOAHbLIMMU
pecypcaMn U MUHUMMU3ALMN aHTPOMOreHHOro BO3ZEeNCTBUA Ha aKocucTeMbl. OHU
OTOOpaXKatoT eCTECTBEHHbIE U @HTPOMOreHHble NPOLLECChI HA MOBEPXHOCTU 3EMJIN.

CoBpeMEHHble  TEeXHOJorunu, OCOOEHHO MeToAbl ANCTaHLMOHHOrO
30HAMPOBAHUA 3emMnu, MNO3BONAKT CO34aBaTb AeTaIM3NMpPOBaHHble KapTbl Ha
rno6asbHOM YPOBHE C BbICOKUM MPOCTPAHCTBEHHbIM pa3pelleHmemM. 3a nocnegHue
35 neT TOYHOCTb KapTorpaduyeckom o6paboTKM 3HAUYMTENBHO Bo3pocsaa — ¢ 60%

- 00 90%, uyTo ynyyLaeT KayecTBO B TOM yucre naHawapTHbIX KapT.




AKTYyaJIbHOCTDb

PesynbTaTbl UCCNefOoBaHUA HEO6XOAMMbI AN OLEHKU MollaZle eXeroAHblxX
Npeo6pasoBaHNini MeXJly KaTeropusaMmu 3eMJIenosib30BaHusA, YTO Ba)XHO IS8 pacyéTa
BbIBPOCOB M MOrJOLLLEHNA MAPHUKOBbBIX ra3oB B CEKTOpPE 3eMJIENOJIb30OBaHUA U JIECHOTO
XO3AMACTBA. OTU OLIEHKUN HY)KHbI [/151 BbINOSIHEHUS NONOXEHUI [TapuXXCKOro cornalleHus
06 U3MEHEHUN KniMmaTa, npuHaToro Poccueit.

NccnepoBaHue Mno3BOJIUT co34aTb bonee TOYHbIE KapTbl KaTeFOpMVI
3eMienosibsaoBaHnd, 4YTO YTOYHUT MHCI)OpMaLI,MI-O 0] Bbl6pOCGX N nornoweHnAax
NMapHUKOBbIX ra30B. MeToabl © pe3ysibTaTbl KapTOFpa(bleOBaHMFl TaKXXe MOryT ObITb
NoJie3Hbl B rocyaapCTBeHHOM YyripaBjieHUU U NnJiaHNMpoBaHUN.



KornmnuyecTBO KJIaCCOB

JlecHble 3eMn
BospgenbiBaemMble 3eMn
MacTbuLla
BoaHO-6010THbIE Yroabs
[MoceneHusa

[Mpoyne 3emnu

Kputepun o63opa

HasnMyme NoAXoAALLMX KNaccoB
AOCTYMHOCTb KapTorpapuyeckux
NPOAYKTOB

rNo6asnbHbIN UK PErMOHanbHbIN
oxBaT, CoMsMepumMbIin Poccun u co
CXOXXMMM KnaccamMu naHawagTHOro
NoKpoBa
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DISCover

International Geosphere-Biosphere Programme, 1997

- PaspeweHune: 1 KM; cpegHAa TOYHOCTb: 67% IGBP DISCover kapTa no gaHHbIM

- KapTa CoCTaBJieHa Ha OCHOBE CIMYTHUKOBbIX AVHRR/NOAA

AaHHbIX ¢ anpensd 1992 r. no anpenb 1993 . Lot

- Wcnonb3oBanucb AaHHbIe C 4aTYMKOB
NOAA-AVHRR gnsa knaccugukaumm B 17

Knaccax
s AR
- DISCover cTan nepBbiM rno6asnbHbIM E"m“‘"” o
NPOAYKTOM TaKoro Tuna c mew l;mwmwm
AOKYMEHTUPOBAHHOM CTaTUCTUYECKOM s

np()BepKoﬁ TOYHOCTU ImobanbHan KapTa TMNOB 3eMHOMO NOKPOBA,
nony4yeHHana B pamkax npoekra IGBP DISCover

no gaHHbim pagmnometpa AVHRR co cnyTHuka cepum NOAA



Global Land Cover 2000

Joint Research Centre (European Commission), 2005

GLC 2000 Map

- PaspeweHue: 1 KM; cpegHAA TOYHOCTb: 69%

- PaspabaTbliBancs B paMKax paboT no
rno6anbHOMy KapTorpadmMpoBaHUIO BCEX
KOHTUHEHTOB

- 06paboTka faHHbIX ocyLecTBNsANACh NO AAHHbIM
¢ paatymkoB SPOT4-VEGETATION 3a 2000 r.

Legend Snow and Ice

I Actificial surfaces and associated areas [ | sparse herbaceous or sparse shrub cover
= I_I 21 | Bare Areas Il Tree Cover, broadieaved, deciduous, closed
peACTaBneHO KnaccaM M (M non KnaccaM M B Cultivated and managed areas Tree Cover, broadleaved, deciduous, open

Herbaceous Cover, closed-open - Tree Cover, broadleaved, evergreen
3aBUCUMOCTM OT pernoHa) - — B/

Mosaic: Cropland / Shrub and/or grass cover
.| Mosaic: Cropland / Tree Cover / Other natural vege \_ Tree Cover, mixed leaf type
:] Mosaic: Tree Cover / Other natural vegetation L Tree Cover, needle-leaved, deciduous
No data I Trce Cover, needie-leaved, evergreen
- Regularly flooded shrub and/or herbaceous cover \7 Tree Cover, regularly flooded, fresh water
Shrub Cover, closed-open, deciduous Il Tree Cover, regularly flooded, saline water

Shrub Cover, closed-open, evergreen Water Bodies




Global MODIS Land Cover
Boston University (the USA), 2010

W 53°W 52.5°W

- PaspeweHune: 500 M; cpeaHAA TOYHOCTb:
75%

- 13 pasnnyHbIX HA6OPOB AaHHbIX U
Knaccudukauus no 6 cxemam: IGBP, UMD,
LAI, BGC, PFT, LCCS

ExxerogHble cBexxue gaHHble ¢ 2001 r.



GlobCover
European Space Agency, 2008

- PaspeweHune: 300 M; cpeaHAs TOYHOCTb: 67%

- HaHHble Envisat-MERIS

- O6ycn05neHa HU3KOW MNNOTHOCTbIO AaHHbIX U
orpaHn4yeHnAMuU

- 22 knacca no cucteme Land Cover
Classification System (LCCS)

GlobCover Version 2 - 300m
December2004/June2006 [ENVISAT MERIS]



Global Land Cover
Climate Change Initiative (European Space Agency), 2010

PaspeweHune: 300 M; cpeaHAs
TOYHOCTb: 71%

HaHHble cnyTHUKoB MERIS, AVHRR,
PROBA-V, Sentinel

22 knacca no cucteme LCCS

ExxerogHo o6HoBnsieTcs ¢ 1992 r.

Annual global land cover mapping at 300m from 1992 to present

Cropland rainfed I Shrubland
Cropland irrigated or post-flooding Grassland
Mosaic cropland (>50%) / natural vegetation (<50%) Lichens and mosses
Mosaic natural vegetation (>50%) / cropland (<50%) Sparse vegetation (<15%)
I Tree cover broadleaved evergreen (>15%) M Tree cover flooded fresh/brakish water
I Tree cover broadleaved deciduous (>15%) M Tree cover flooded saline water
I Tree cover needleleaved evergreen (>15%) I Shrub or herbaceous cover flooded
Il Tree cover needleleaved deciduous (>15%) B Urban areas
I Tree cover mixed leaf type (broadleaved and needleleaved) Bare areas

Il Mosaic tree and shrub (>50%) / herbaceous cover (<50%) Il Water bodies y
I Mosaic herbaceous cover (>50%) / tree and shrub (<50%)  Permanent snow and ice



KapTel HKH PAH (2016)

KAPTA PACTUTENNIbHOCTU POCCUMU

PaspeweHune: 230 m
HaHHble MODIS Terra/Aqua
23 Knacca

JlokanbHO-aganTUBHas
Knaccudukaumsa Ha oCHOBe
MeTofa CllydanHbIX 1ecoB

ExxerogHo o6HoBsieTCA

Bnarogapsi gaHHOMY NPoOAYKTY
6b15I1 NpoBeAEHbI paboTbl NO
OLieHKe 3anaca ApeBeCHHbI,




CORINE Land Cover

Coordination of Information on the Environment
(European Commission), 1990

- 0O6LeeBponenickasi rapMOHU3MpoOBaHHas
6a3a AaHHbIX O pacTUTe/IbHOM MOKPOBe

- PaspeweHue: 100 m
- 44 xnacca pacTuTtesnibHOro Nnokposa
- O6HOoBNEeHUE: Kaxkable 6 neT

- Ha ocHOBe pa3nnyHbIX CNYTHUKOBbIX
CHUMKOB U 9KCMEPTHbIX 3HAHWUI Hay4YHbIX
coobLiecTB cTpaH EBponbl



Global Land Cover Layers
Flemish Institute for Technological
Research, Copernicus Programme, 2015

= rﬂ06aﬂbe|VI paCTMTeanb”;l I'IOKpOB Ha AR - Copernicus Global»Lar:ld Ssrwc;_Land Cover Iayers’$Vlto s o
ocHoBe flaHHbIx PROBA-V ¢ paspelueHnem 100 52 T -
M

- BExeropgHo obHOBNsAeTCA

- 23 KNnacca, MeToAbl: KOHTponupyemas
Knaccndukauus, cnyvyamHbli nec

- Cnow c "BMeHeHUsAMU B pacTUTESIbHOM
NMOKpOBe B pasHble roabl / [JpobHoe NoKpbITUe
DYHKUWOHANbHbIX TUMOB pacTeHnn
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TeppuTOpHSA

BpeMeHHOH
nepHoJ

O6HOB.I.
(mepHoOI.)

Koa-Bo
KJIAaCCOB

Moagenas

To4HOCTB,
%

CORINE
Land Cover

Sentinel-1, Sentinel-2,
Landsat-8 (8 mpomumom
HCIIONIb30BAHCh
Landsat-5,7, SPOT-4,5,
IRS P6, RapidEve)

Espoma

1986-2018

Computer Assisted
Photointerpretation
(CAPI)

IGBP-DISCover

NOAA-AVHRR

I'mobanpHAg

1992-1993

Unsupervised
Classification

GLC2000

SPOT-VEGETATION

I mobanpHag

2000

Supervised and
Unsupervised
Classifications

GlobCover

Envisat-MERIS

T nobanpHas

2004-2009

Spectro-Temporal
Classification

CCI Land Cover

MERIS, AVHRR,
PROBA-V, Sentinel-23

I mobanpHag

1992-2020

Spectro-Temporal
Classifications

MODIS
Land Cover

MODIS (Terra, Aqua)

T nobanpHas

2001-2022

Decision Tree

CGLS-LC100

PROBA-V

I mobanpHag

2015-2019

Random Forest

Kapmot
HKH PAH

MODIS (Terra, Aqua)

CesepHad
Espasus

LAGMA
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National Land Cover Database
U.S. Geological Survey, 2001

- [laHHble o pacTutenbHoM nokpose CLUA,
OCHOBaHHble Ha Landsat (pa3peLueHue 30
M), HaumHas ¢ 1992 roga u AOCTYMHbIE B
CBO6OAHOM AocTyne

- 16-20 knaccoB pacTuUTeNIbHOro NoKpoBsa no
cornacosaHHon metogosiornu CLUA

- O6HOoBNAKOTCA pas B napy feT

McnonbayeTcss MeToAbl KOHTPOJIMPYEMO



Cropland Data Layers
United States Department of Agriculture, National Agricultural
Statistics Service, 2008

- BxeropgHas kapTa naxoTHbIx 3emesb CLUA,
HaduHaga ¢ 2008 ropa

- PaspeweHune 30 M Ha ocHoBe Landsat, B
CBO6OAHOM AocCTyne

- TNoapo6Hbie Knacchbl
CeJIbCKOX03SAMCTBEHHbIX KyNbTyp (6onee
100 knaccog), BblcoKasi TO4HOCTb (81%)

KoHTponupyemas knaccudukauus v




Landscape Change Monitoring System
United States Forest Service (U.S. Department of Agriculture), 2012

- CepBuC NoO OTCNEXNBAHUIO NBMEHEHUN U - CnyTHuKoBbIe AaHHble: Landsat u Sentinel,
6ecnopsiakos necoe CLUA HaymHasa ¢ 1985 roaa
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Annual Crop Inventory
Agriculture and Agri-Food Canada, 2009

- BxerogHble KapTbl CEIbCKOXO3ANCTBEHHbIX
KYNbTYyp A9 FOXXHbIX perMoHoB KaHaabl ¢
paspelieHnem 30 m

- B pasHble BpeMeHa Ncrnosib3oBanncb passinyHble
AaHHble CNYTHUKOB. B nocnegHen Bepcuu:
Landsat-8,9, Sentinel-2, RADARSAT

- /3 Knacca cefibCKOXO3ANCTBEHHbIX KYNbTyp U
pacTUTEeNbHOIo MOKPOBA, KOTOPble 06HOBASAOTCA



China Land Cover Dataset
Wuhan University (China), 2021

- PaspeweHue: 30 m
- CpefHssa ToYHOCTb: 79%

- 9 Knaccos, crieyuannampoBaHHble ais
TeppuTopun Kutas

- [OaHHble: Landsat

Mopgenb o6paboTku: Random Forest

- e

(a) 1985

(¢) 2009 , (d) 2019
: 324 ’v—’ :

4 e
D o
7

7

py

Forest



GlobeLand30

National Geomatics Center of China, 2015

- [lpoctpaHcTBeHHOe pa3spelueHune: 30 m, - 10 TMNOB pacTUTeNbHOro NOKpoBa
BpeMeHHou nepuog: 2000-2010-2020 roasbil,

Cro6asbHbIi OXBAaT - KJ'IaCCI/Id)I/IKaLI,VIFl Ha OCHOBeE MNMnKcenen n

06bEKTOB, OCHOBaHHas Ha 3HaHusx (POK)

- [OaHHble cHumkoe Landsat (TM, ETM+, OLI)
n Huanjing 1

- ToyHocTb: 80%




Annual Global Land Cover
IGSNRR (Chinese Academy of Sciences), 2021

- ExerogHble rno6anbHble KapTbl pacTUTenbHOro nokposa 3a 2000-2015 rr.,
dbukcayms MexxrogoBon ANHaMUKN pacTUTENbHOIO NOKPOBa

- PaspeweHue: 30 m

- 10 OCHOBHbIX K/naccoB

- Bkntoyaet "ypoBeHb
JOCTOBEPHOCTU" AN KaXAoro
nuKcens

160° W 120° W 80°W 40°W 0° 40°F 80°E 120°E 160°E
COphst WA O w0 BNk O Elke COyE ElAEkm e ] kAT



GLC_FCS30D
Nanjing University (China), 2023

150°W  120°W  90°W  60°W  30°W 0° 30°E 60°E 90°E  120°E 150°E
- PaspeweHue: 30 M; cpeHAs TOYHOCTb:

81% pna 6asoBow knaccubukaymm n
73% pna LCCS;

- 35 Kknaccos;

- AWHaMun4yeckas, T.e. N03BONSAET
aHanusnpoBaTb M3MEHEHUS 3a NEPUOS,
c 1985 no 2022 rop,

- 0o 2000 roga obHoBNsAANAChb pa3 B 5 -
150°W  120°W  90°W  60°W  30°W 0° 30°E 60°E 90°E  120°E  150°E
J1eT, nocirie - e)Kerop'HO Rainfed cropland Evergreen needleleaved forest Grassland Coastal wetland

Irrigated cropland Deciduous needleleaved forest Lichens and mosses ® Impervious surface

® Evergreen broadleaved forest Mixed forest Sparse vegetation Bare areas
® Deciduous broadleaved forest Shrubland ® Inland wetland ® Water body
Permanent ice and snow



Global Land Cover and Land Use
Global Land Analysis and Discovery (UMD GLAD, the USA), 2022

- PaspeweHune: 30 M; cpenHAA - Paspab6oTaHa ansa rnob6anbHOro aHanmsa 3emsenosib3oBaHus, a
TOYHOCTb: /8%, 19 knaccos, Takxe oxpaHbl npupodpb! (Cbirpana KNYEBYHO Posib B
AaHHble 3a 2019 . COKpalLleHUK BbipybKK necoB 6accelrtHa AMasoHKu!)

Inland water
Il Permanent ice
I Cropland

100%
Built-up
area

o]

Terra firma Wetland

f Wetland
Tree height  Tree height

Tree height  Tree height Tree height Recent Tree height
Bare for <70% for >=70%  fornew tree cover Bare for <70% for >=70% for new
ground tree cover tree cover  tree cover loss ground tree cover tree cover  tree cover
100% >25m >25m >25m 100% >25m >25m >25m

u10



Global Land Cover and Land Use Change
Global Land Analysis and Discovery (UMD GLAD, the USA), 2022

- BbigBneHue u
XapaKTepucTmka
AVNHAMWKWU NecoB,
NaxoTHbIX 3eMeb, ‘
3aCTPOEHHbIX 3eMeJlb, 2o ; il
BOJZIHbIX PECYPCOB, = = 15-19m
MHOrOJIETHEro cHera u
nbpa

- WcnonbsoBanucb
perpeccnoHHble MOoAENN, = -40 - -10%

[}
AepeBbA NMPUHATUA -9--3%
1" cBé 2-2% 3 11-25%
i AV, CEEPTORRBIC 3-9% ' ™ 26-50%
W10-20% | 2 W 51-100%

-

Mnowagb, CTPYKTYpa U AUHaAMUKa J1eCOB



SBTN Natural Lands Map

Land & Carbon Lab at the World Resources
Institute, World Wildlife Fund US, Systemiq,
and Science Based Targets Network, 2024

- KapTbl Ba)KHENLWNX NPUPOLHbIX
TeppuTopuK, BbinyweHHble B 2024 rogy no
komMmno3utam Landsat n Sentinel ¢ nomoLubto
cepui oBeprieeB 1 3apaHee NPUHATbIX
npaBu MPUHATUSA PELLUEHNI

- lMNopnep>xmBaeT Hay4YHO 06GOCHOBAHHbIE
LiesiM B 0611aCTy OXpaHbl NpUpoabl,
onpenensieT panoHbl C BbICOKUM YPOBHEM
6uopasHO0bpPa3mns U SKOCUCTEMHDIX YCNYT,
dhoKycupyeTcsi Ha MPaKTUYECKUX BbIBOAAX O
COXpaHEeHUM

Layers




Ton Bpemennoii | O6H0B1. | Koa-Bo TouHOCTD,

Hassanne L i Cucrema 133 IIP, m |TeppuTOpHS iy | i | By Tozens %
2 o
USGS NLCD 2001 Landsat-4,5.7.8 30 CIIIA 1992-2021 | 2-3 roma :8,1,? 12 Decision Tree 91
USDA NASS : Decasion Tres
CDL 2008 Landsat-8.9, Sentinel-2 30 CIIIA 1997-2024 1rox 133 (c2024r. - 81
Random Forest)
Landsat-8.9. Sentinel-2,
AAFC Annual RCM (s nponmorf . 53 _
Céo iventory 2009 Henonb3oBamHCh AWIES, 30 Kanana 2009-2023 1ron 73 Decision Tree 85
P ’:‘ DMC, Gaofen-1, Landsat-5,
SPOT, RADARSAT-2)
Random Forest,
= t-4,5,7.8.9, - 14, i
USFSLCMS | 2012 Hndset- o 30 cuma | 19852023 | 1rom | Z€ % | Ensemble of CART 79
Sentinel-2 LU-6
Models
GlobeLand30 _ . Phetbjent-
(GLC30) 2015 Landsat-4,5,7, Huanjing 1 30 Tnobanbrag | 2000-2020 10 met 10 Knowledge (POK)- 80
based Approach
CLCD 2021 Landsat-5,7.8 30 Kurait 1990-2019 - 9 Random Forest 79
AGLC-2000- _ j
2021 Landsat-5,7.8 30 Tnmobanbrag | 2000-2015 - 10 Random Forest 76

2015

GLAD 5+ Decision Tree, CNN,
2022 Landsat it 30 Tnob 2000-2020 - : ; ? 85
GLC LUC Gl e e i v noaknaccsl | Regression Models

Bagging Decision
GLAD GLCLU 2022 Landsat composite 30 | I'mobanprag 2019 - 14 Tree Ensembles, 78
U-Net CNN
Spatiotemporal
Classification
GLC FCS30D 2023 Landsat composite 30 | I'mobanpHas | 1985-2022 1rom 35 (Temporal- 81

Consistency
Optimization)
SBTN Natural Sentinel and Landsat Series of Overlays and

2024 : 30 | I'mob 2020 - 11 5
Lands Map composites i Decision Rules

91
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[JaHHBble JeTaJIbHOIO
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GlobeLandCoverl0 (FROM-GLC10)
Department of Earth System Science (Tsinghua University, China), 2017

- PactutenbHbin nokpos 3emnu c NP 10 m Ha
OCHOBe Sentlnel_z 150°W 120°W 90°W 60°W 30°W 0° 30°E 60°E  90°E 120°E 150°E

- Knaccudukauma 10 ocHoBHbIX TUnos Pl

- Ony6nukoaH B 2017 r.3a 2015 r., noka
eJVHCTBEHHbIN 3K3eMnasap, HO

MNaHUPYIOTCA eXXErofHble 06HOBNEHNSA j
0 2,500 5.000 I().()l(()()-"

- YHuBepcanbHblA METOA Knaccudumkaumnm Ha
OCHOBE Ny60KOro oby4yeHus

150°W 120°'W 90°W 60°W 30°W 0° 30°E 60°E  90°E 120°E 150°E




Dynamic World
World Resources Institute, Google, 2020

- JlaHHble 0 pacTuUTeslbHOM NOKpPOBE MNJiaHeTbl B
peXxume peanbHoro BpemeHu (HaumnHas ¢ 2015 roga)

- becnnaTHoe nonb3oBaHMe C NOMOLLBbIO 06/1a4HON
nnatdopmsbl Earth Engine

- Ha ocHoBe Sentinel-2, paspeLueHune 10 m
- 9 knaccoB pacTuUTeNIbHOro NOKpoBa

- BpemeHHon aHcam6nb mogenun CNN ¢ rny6okum
06y4YeHneM



ESRI Land Use Land Cover
Impact Observatory, Microsoft, Esri, 2021

- [Nnob6anbHbIN pacTUTENbHbIN NOKPOB,
co3faHHbIn B 2020 r. n exxerogHo
O0B6HOBNSIEMbIN

LAND USE 7/ LAND COVER CHANGE DETECTION USING ARCGIS

- KoMmepueckuin npoaykT, AOCTYMHbIN
6ecnnaTtHo Yyepes ArcGIS Living Atlas
(nonHasa nHTerpaums c nnatdopmoin ArcGIS)

- CnyTHukoBble cHumMkM Sentinel-2 (10 M)
- 9 KnaccoB pacTUTENbHOIO NOKPOBaA

- Mogenb CBEPTOYHbIX HEUPOHHbIX CeTeun AN
rnyéokoro oby4yeHus knaccupumkaumm




ESA WorldCover
European Space Agency, 2021

- 3eMHOM NOKpPOB nnaHeThbl, AaHHble 3a 2020,
2021 roapbl

- NcnonbsyroTca cHUMKK Sentinel-1
(pagapHble) u Sentinel-2 (onTuyeckue),
NpoOCTpaHCTBeHHOe paspelueHune: 10 m

- 11 kKnaccoB pacTUTeNIbHOro NOKpoBa
- B cBobogHOM pocTtyne

- Mertog - gradient boosting decision tree
(CatBoost)

&’) ESA WorldCover 10 m 2020 Cesa
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FROM-GLCI10

2017

Sentinel-2

T mobanpHag

2015

10

Stable Classification
with Limited Global
Sample

73

Dynamic World

Sentinel-2

T nobanpHas

2015-2025

Fully Convolutional
Neural Network

74

ESRILULC

Sentinel-2

I'mobanpHAg

2017-2024

Convolutional Neural
Network - UNet

75

ESA
WorldCover

Sentinel-1,2

I mobanpHag

Gradient Boosting
Decision Tree
(CatBoost)
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3akKJIrouyeHue

B xome uccnepgoBaHusa 6blM NpoOaHanM3MpOBaHbl MPOAYKTbl NaHAwa@THOro KaprtorpadvpoBaHus Ha
OCHOBe AaHHbIX [133, ¢ aKkLeHTOM Ha rnobanbHble U pernoHasnbHble pelleHus, cornocTaBuMble ¢ Poccueit.
PaccmaTtpuBanucb Knaccbl NaHawadTHOro MOKpPoBa WM TUMbl 3eMJIENOSIb30BAHUA, @ TakKXe BO3MOXHOCTb
NPUMEHEHUSI PasfINYHbIX a/ITOPUTMOB MALUMHHOIO 06YYEHWUS,, aKTyaslbHOCTb M O6HOBNSAEMOCTb AaHHbIX.

MNoaBsoas UTor, MOXKHO caenaTb Creaytolme BbiBOAbI:

e MHorne Habopbl AaHHbIX Hadanu dopmupoBatbecs B 1990-x rogax, O4HAaKO WX aKTUBHOE pas3BUTUE
npousowno B nepsoe aecAatunetne XXI Beka. bbina TeHAeHUMA Ha yMeHblUeHWEe MPOCTPaHCTBEHHOIO
paspeLleHuns 1 yBenmyeHme tepputopuanbHoro oxeata. HaumHasa ¢ 2010-x rogoB, akUEHT 6bi/1 caenaH Ha
NpuMeHeHne 60nee TOUYHbIX MOAENEN U UCMOIb30BaHNE YCOBEPLLUEHCTBOBAHHbIX METOAOB U aNirOPUTMOB.

e MHOXECTBO COBPEMEHHbIX TeMaTUYECKUX NPOAYKTOB COAEPXUT Hebonbloe yncno knaccos (10-20). K
OCHOBHbIM OTHOCATCSl MaxOTHble 3eM/W, Nleca, Nyra, KyCTapHUKW, BOQHO-60/0THbIE Yrofbs, BOLOEMDI,

v




3akKJIrouyeHue

,D,J'IFI Hallen 3agayn cywecTtByrone peweHnd He NnogxogAaTt no HECKOJIbKUM MNMPpUYnNHaM:

e HeobxoaMMmo BblAeNNTb BCEro 6 OCHOBHbIX K/1aCCOB.
NccnepoBaHue NpoBOAUTCA Ha JlaHHbIX BbICOKOro MPOCTPAHCTBEHHOro paspelleHunsa ans Poccuu, uto
TpebyeT yyeTa cneundukn faHHbIX U BbICOKOW TOYHOCTMW.

e HeT yHuMBepcanbHOM MOAENM MaALUMHHOIO O6y4YeHUss U OTCYTCTBYHOT UYeTKMEe TexHU4Yeckue
XapaKTepPUCTMKN anropuTMOB A/ UX BOCMPOM3BEAEHMs, YTO 3acTaBnsieT paspabatbiBaTb M 06y4yaTb
COOCTBEHHbIN METOA.

Takum o06pa3oM, AN pelleHuss MOCTaBJIEHHOW 3ajaun HeobXoAMMO CaMOCTOSITENIbHO OCBOUTb
MEeTOZOJIOrMNI0 CO3aHuMsA KapT 3eMEN0/Ib30BaHNS, ONUPAsiCb Ha CYLLECTBYOLLNIA MUPOBOW OMbIT 1 0630p.




I'oTOBBl OTBETUTH Ha BalllM BOIIPOCHI!

MsTieB A.A: +7 (903) 735-73-53 | aamyat@mail.ru
Komno6axuu M.IO: +7 (996) 623-29-00 | ursus.lore@gmail.com

Kamrauitkum A.B.: kashnizky@gmail.com
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