
ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ɸʅɸʃʀɿɸ

2ʢʫʨʩ, ʚʝʩʝʥʥʠʡ ʩʝʤʝʩʪʨ 2017ʛ.

ʇʨʝʧʦʜʘʚʘʪʝʣʴ:

Åʜʦʮʝʥʪ ɼʘʥʠʠʣ ʅʠʢʦʣʘʝʚʠʯ ʂʦʟʣʦʚ, daniilkozlov@landscape.edu.ru

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ:

Åhttp://landscape.edu.ru -ʣʝʢʮʠʦʥʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, 

ʟʘʜʘʥʠʷ, ʩʪʘʪʴʠ, ʩʩʳʣʢʠ ʥʘ ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʘʡʪʳ

ɿʘʥʷʪʠʷ: 

Åʧʦʥʝʜʝʣʴʥʠʢ 1-2ʧʘʨʳ, 09:00-12:20, ʘʫʜ. 2017

Åʣʝʢʮʠʠ -26 ʯʘʩʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʝ -26 ʯʘʩʦʚ

Åʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 20 ʯʘʩʦʚ

ɿʘʜʘʥʠʷ:

Åʩʦʟʜʘʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʦʡ ɻʀʉ (ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʙʘʟʦʚʳʝ ʩʣʦʠ)

Åʨʝʬʝʨʘʪ ʩʪʘʪʴʠ 2015-17ʛʦʜʘ ʠʟ ʢʘʪʘʣʦʛʘ ELSEVIER 

Åʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʝʢʪ (ʪʝʤʘʪʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ)

ʇʨʦʚʝʨʢʘ ʟʥʘʥʠʡ:

Åʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ (80%), ʵʢʟʘʤʝʥ (20%)+ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ

Åʦʮʝʥʢʘ ʚʳʩʪʘʚʣʷʝʪʩʷ ʧʦ ʩʫʤʤʝ ʥʘʙʨʘʥʥʳʭ ʙʘʣʣʦʚ

mailto:daniilkozlov@landscape.edu.ru
http://landscape.edu.ru/


ïʋʄɽʊʔ ɸ ʅɽ ɿʅɸʊʔ ï

ɿɸɼɸʏʀ ʂʋʈʉɸ:

Åɻʀʉ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ: ʦʧʨʝʜʝʣʝʥʠʝ, ʟʘʜʘʯʠ, 

ʤʝʪʦʜʳ, 

Åʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ, ʪʝʨʤʠʥʦʣʦʛʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ɻʀʉ; 

Åʟʥʘʢʦʤʩʪʚʦ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʣʘʩʪʴʶ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

Åʧʦʣʫʯʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯʘʭ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʢʫʨʩʦʚʳʭ 

ʧʨʦʝʢʪʘʭ

Åʠʟʫʯʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ ʩʨʝʜʩʪʚ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, 

ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

Åʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ 

ʟʘʜʘʯ ʩʨʝʜʩʪʚʘʤʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ

ʎɽʃʔ ʂʋʈʉɸ



13.02

ɺɺʆɼʅɸʗ. ʎɽʃʀ, ɿɸɼɸʏʀ ʠ ʉʆɼɽʈɾɸʅʀɽ ʂʋʈʉɸ

ɼɿʅʘʫʢʘ ʦ ʣʘʥʜʰʘʬʪʝ ʠ ɻʀʉ. ɻʣʘʚʥʳʝ ʧʦʥʷʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ.*

ʀʩʪʦʯʥʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ: ʢʘʨʪʳ, ʢʘʪʘʣʦʛʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ, ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʜʘʥʥʳʝ ʨʝʘʥʘʣʠʟʦʚ ʠ ʜʨ.

20.02

27.02

ʉʦʟʜʘʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʦʡ ɻʀʉ ʩ ʥʘʙʦʨʦʤ ʙʘʟʦʚʳʭ ʩʣʦʝʚ: ʧʦʜʛʦʪʦʚʢʘ ʠ 

ʧʨʠʚʷʟʢʘ ʪʦʧʦʦʩʥʦʚ, ʩʥʠʤʢʦʚ, ʚʝʢʪʦʨʠʟʘʮʠʷ, ʘʪʨʠʙʫʪʳ, ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ 

ʢʦʨʨʝʢʮʠʷ, ʙʫʬʝʨʥʳʝ ʠ ʦʚʝʨʣʝʡʥʳʝ ʦʧʝʨʘʮʠʠ, ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʝʨʩʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ.

ɼɿ

06.03

13.03

ɹʘʟʳ ʜʘʥʥʳʭ. ʉʪʨʫʢʪʫʨʘ ɹɼ, ʪʘʙʣʠʮʳ, ʬʦʨʤʳ, ʦʪʯʸʪʳ, ʟʘʧʨʦʩʳ ʚ ʩʨʝʜʝ 

Access. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɹɼ ʚ ʩʦʩʪʘʚʝ ɻʀʉ. 

ɼɿ

ɼɿ

20.03 ɻʝʦʩʪʘʪʠʩʪʠʢʘ: ʚʘʨʠʦʛʨʘʬʠʷʠ ʠʥʪʝʨʧʦʣʷʮʠʷ. ʎʄʈ, ʧʦʣʷ ʠ ʨʝʟʝʨʚʫʘʨʳɼɿ

27.03 ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʎʄʈ: ʢʘʨʪʳ ʩʚʦʡʩʪʚ ʠ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘɼɿ

03.04 ʀʥʜʠʢʘʮʠʦʥʥʦʝ ʮʠʬʨʦʚʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝɼɿ

10.04 ʉʝʤʠʥʘʨ ʧʦ ʧʨʦʙʣʝʤʘʤ ʇɸ (ʜʦʢʣʘʜʳ ʧʦ ʩʪʘʪʴʷʤ)

17.04 ʈʝʟʝʨʚ. ɼʦʧʫʩʢ ʢ ʵʢʟʘʤʝʥʫ

ʈɸʉʇʀʉɸʅʀɽ 2017

* ʪʝʤʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʤʘʪʠʯʝʩʢʦʡ ʣʝʢʮʠʠ ɼ.ʅ. ʂʦʟʣʦʚʘ ʚ 

ʜʠʩʮʠʧʣʠʥʝ çɺʚʝʜʝʥʠʝ ʚ ʩʧʝʮʠʘʣʴʥʦʩʪʴè



ʄɽʉʊʆ ɺ ʉɽʊʀ http://www.landscape.edu.ru



1. ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʢʘʪʘʣʦʛʝ ʞʫʨʥʘʣʦʚScienceDirect

ʚʳʙʨʘʪʴ ʩʪʘʪʴʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʝʤʘʪʠʢʝ ʢʫʨʩʘ, ʚ 

ʞʫʨʥʘʣʘʭ International Journal of Applied Earth

Observation and Geoinformation, Applied

Geography, Computers and Geotechnicsʟʘ ʪʝʢʫʱʠʡ ʠ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʛʦʜʳ;

2. ʩʦʛʣʘʩʦʚʘʪʴ ʩʚʦʡ ʚʳʙʦʨ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʧʦ ʵʣ. ʧʦʯʪʝ.

3. ʧʦʜʛʦʪʦʚʠʪʴ ʜʦʢʣʘʜ ʩ ʧʨʝʟʝʥʪʘʮʠʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 5-7 ʤʠʥ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʪʘʪʴʠ 

(ʧʨʦʙʣʝʤʘ; ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ; 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʢʦʥʪʝʢʩʪʝ ʨʝʰʘʝʤʦʡ ʧʨʦʙʣʝʤʳ)

ʈʝʟʝʨʚ:ʀʟʚʝʩʪʠʷ ʈɸʅ, ʩʝʨʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ, ɻʝʦʠʥʬʦʨʤʘʪʠʢʘ, 

ɻʝʦʜʝʟʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʷ, ʀʩʩʣʝʜʦʚʘʥʠʝ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ.

ʕʣʝʢʪʨʦʥʥʳʝ ʚʝʨʩʠʠ ʞʫʨʥʘʣʦʚ ʜʦʩʪʫʧʥʳ ʚ ʩʠʩʪʝʤʝhttp://elibrary.ru, 

ʙʫʤʘʞʥʳʝ -ʚ ʯʠʪʘʣʴʥʦʤ ʟʘʣʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ.

ʈɽʌɽʈʀʈʆɺɸʅʀɽ ʊɽʄɸʊʀʏɽʉʂʆʁ ʉʊɸʊʔʀ 



ʅɸɿʅɸʏɽʅʀɽ

Å ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʮʝʣʝʚʦʛʦ ʷʚʣʝʥʠʷ

Å ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʠʥʘʤʠʢʠ 

Å é

ʊʝʨʨʠʪʦʨʠʷ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ

Å ʎʃɻɿ, ʎʏɿ, ʤʝʞʜʫʨʝʯʴʝ ʎʥ ʠr ɺʦʨʦʥʳ, ʉʘʪʠʥʦʠ ʜʨ.

ɹʘʟʦʚʳʝ ʩʣʦʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʦʡ ɻʀʉ:

-ʪʦʧʦʢʘʨʪʘ, ʢʦʩʤʠʯʝʩʢʠʡ ʠʣʠ ʘʵʨʦʩʥʠʤʦʢ

-ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʎʄʈ)

-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʛʨʘʥʠʮʳ, ʜʦʨʦʛʠ ʠ ʪ.ʧ.

ʊʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ

-ʧʦʠʩʢ ʝʜʠʥʠʮ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʫʩʣʦʚʠʶ

-ʨʘʩʯʝʪ ʠʥʜʠʢʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ

-ʙʘʟʦʚʳʝ ɻʀʉ ʦʧʝʨʘʮʠʠ

ʆʬʦʨʤʣʝʥʠʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ

-ʢʘʨʪʳ

- 3D

ʇɽʈʉʆʅɸʃʔʅʓʁ ʇʈʆɽʂʊ



ʊʈɽɹʆɺɸʅʀʗ

Åʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʦʚ

Åʦʪʯʝʪ ʧʦ ʧʨʦʮʝʩʩʫ ʠ ʨʝʟʫʣʴʪʘʪʫ (FastStone Capture et. al)

Åʯʝʪʢʠʝ ʥʘʟʚʘʥʠʷ ʬʘʡʣʦʚ, ʦʙʲʝʢʪʦʚ, ʘʪʨʠʙʫʪʦʚ

Åʩʩʳʣʢʠ ʥʘ ʠʩʪʦʯʥʠʢʠ

Åʧʦʜʧʠʩʠ ʢ ʠʣʣʶʩʪʨʘʮʠʷʤ

Åʩʦʯʝʪʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʢʠ



ʊʈɽɹʆɺɸʅʀʗ

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ɿɼʈɸɺʓʄ ʉʄʓʉʃʆʄ ʟʘ ʢʘʞʜʦʝ ʟʘʜʘʥʠʝ:

1ïʧʣʦʭʦ (ʩ ʦʰʠʙʢʘʤʠ, ʥʝ ʧʦʣʥʦʩʪʴʶ, ʥʝ ʦʬʦʨʤʣʝʥʦ)

2ïʥʦʨʤʘʣʴʥʦ (ʥʝ ʦʬʦʨʤʣʝʥʦ, ʙʝʟ ʢʦʤʤʝʥʪʘʨʠʝʚ)

3ïʚʝʣʠʢʦʣʝʧʥʦ (ʥʝ ʧʨʠʜʨʘʪʴʩʷ)

+1 ïʚʳʧʦʣʥʝʥʦ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ

-1 ïʟʘ ʦʧʦʟʜʘʥʠʝ ʙʦʣʝʝ ʯʝʤ ʦʜʥʫ ʥʝʜʝʣʶ

-1 ïʧʣʘʛʠʘʪ

ʂʦʟʣʦʚ ɼ.ʅ.4 4 4 4 4 4 4 4 32 ʆʊʃʀʏʅʆ

> 24 ʙʘʣʣʦʚ ïçʆʊʃʀʏʅʆè

16-24ʙʘʣʣʘ ïçʍʆʈʆʐʆè

< 16 ʙʘʣʣʦʚ ïçʇʃʆʍʆè

ʉʊʋɼɽʅʊ

ɼʆʄɸʐʅɽɽ ɿɸɼɸʅʀɽ

Ɇ ʆʎɽʅʂɸ1

ʜʘʪʘ

2

ɻʀʉ

3

ɹɼ

4

ɹɼ2

5

ʂʄ

6

ʎʄʈ

7

ʉʊɸ

8



2008

1997

1999

2007

ɺʉʇʆʄʆɾɽʅʀɽ



http://www.gisa.ru/wbuch.html ʉʣʦʚʘʨʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ (ɻʀʉ, 

ʎʄʈ, ʦʚʝʨʣʝʡ, ʠ ʜʨ.)

http://www.gis.report.ru ɸʥʥʦʪʠʨʦʚʘʥʥʦʝ ʩʩʳʣʢʠ ʥʘ ʩʘʡʪʳ ɻʀʉ-ʪʝʤʘʪʠʢʠ

http://www.gis-lab.info ʉʘʡʪ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ ʣʶʙʠʪʝʣʝʡ ʚ 

ʦʙʣʘʩʪʠ ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) 

ʠ ɼʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ 

(ɼɿɿ).

http://www.esti-map.ru/ ʕʩʪʠ-ʄʘʨ -ʦʬʠʮʠʘʣʴʥʳʡ ʨʦʩʩʠʡʩʢʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

MapInfo (ʦʧʠʩʘʥʠʷ ʚʩʝʛʦ ʩʝʤʝʡʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

MapInfo, ʧʦʩʣʝʜʥʠʝ ʥʦʚʦʩʪʠ, ʮʝʥʳ ʠ ʜʨ.) 

http://www.dataplus.ru/ ɼʘʪʘ+ -ʦʬʠʮʠʘʣʴʥʳʡ ʜʠʩʪʨʠʙʴʶʪʦʨ ʢʦʤʧʘʥʠʡ ESRI, 

LEICA Geosystem. ʀʥʬʦʨʤʘʮʠʷʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ 

ArcView, ArcGIS, ERDAS Imagine. ʃʠʪʝʨʘʪʫʨʘ, 

ʩʪʘʪʴʠ, ʬʦʨʫʤʳ.  

http://gisa.ru/assoc.html ɻʠʩ-ɸʩʩʦʮʠʘʮʠʷ

ʇʦʩʣʝʜʥʠʝ ʥʦʚʦʩʪʠ ʚ ʤʠʨʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʥʬʝʨʝʥʮʠʠ, ʙʠʙʣʠʦʪʝʢʘ, ʩʪʘʪʴʠ, ʠ 

ʜʘʞʝ ʧʨʝʜʣʦʞʝʥʠʝ/ʧʦʠʩʢ ʨʘʙʦʪʳ

http://www.geocomm.com/ ʝʜʠʥʦʝ ʭʨʘʥʠʣʠʱʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʠ 

ʜʘʥʥʳʭ 

ʇʆʃɽɿʅʓɽ ʀʅʊɽʈʅɽʊ-ʨʝʩʫʨʩʳ

http://www.gisa.ru/wbuch.html
http://www.gis.report.ru/wbuch.html
http://www.gis-lab.info/
http://www.esti-map.ru/
http://www.dataplus.ru/
http://gisa.ru/assoc.html
http://www.geocomm.com/


ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ

ʀɼɽɸʃʔʅʆʁʇʈʆɻʈɸʄʄʓ ʅɽ ʉʋʑɽʉʊɺʋɽʊ

ʏʪʦ ʞʝ ʜʝʣʘʪʴ?

1.ʧʨʦʛʨʘʤʤʘ = ɹɸɿʆɺʓɽ ʌʋʅʂʎʀʀ + ʙʠʙʣʠʦʪʝʢʠ (R), ʩʢʨʠʧʪʳ

(ArcGIS, Surfer), ʤʦʜʫʣʠ (SAGA, QGIS), ʫʪʠʣʠʪʳ (MapInfo)

2.ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ (Ascii, GDAL, plotKML)

3.ʠʟʫʯʘʪʴ ʥʝ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʝʭʥʦʣʦʛʠʠ

4.ʮʝʣʴ ʢʫʨʩʘ ïʙʘʟʦʚʳʝ ʬʫʥʢʮʠʠ ɻʀʉ 

ɿɸɼɸʏɸ ʇʆ

ɻʀʉ (ʩʚʝʜʝʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ) QGIS, SAGA, GRASS

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʎʄʈSAGA, GRASS

ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʦʝʤʦʜʝʣʠʨʦʚʘʥʠʝSAGA, VESPER

ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ

GRASS, SAGA, ILWIS, 

MultiSpec, ImageJ

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭR

ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝR, SAGA



ʂʆʄʄɽʈʏɽʉʂʆɽʉɺʆɹʆɼʅʆɽ

ɻɸʈɸʅʊʀʀ ʆɹʅʆɺʃɽʅʀʁ

ʈʋʂʆɺʆɼʉʊɺɸ ʀ ʉʇʈɸɺʆʏʅʀʂʀ

ʊɽʍʅʀʏɽʉʂɸʗ ʇʆɼɼɽʈɾʂɸ

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ʂʋʈʉʓ

ʉʊʆʀʄʆʉʊʔ

ʏʀʉʃʆʀʅʉʊɸʃʗʎʀʁ

ʇʈʆʉʊʆʊɸ ʋʉʊɸʅʆɺʂʀ

ʇʃɸʊʀʊʔ ʠʣʠ ʅɽ ʇʃɸʊʀʊʔ



http://www.qgis.org/

http://gis-lab.info/qa/qgis-dev-python.html
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