
ɸʕʈʆʂʆʉʄʀʏɽʉʂʀɽ ʊɽʍʅʆʃʆɻʀʀ 

 ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ɸʅɸʃʀɿɸ 

4 ʢʫʨʩ, ʦʩʝʥʥʠʡ ʩʝʤʝʩʪʨ 2013 ʛ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ: 

Å ɼʘʥʠʠʣ ʅʠʢʦʣʘʝʚʠʯ ʂʦʟʣʦʚ: daniilkozlov@landscape.edu.ru 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ: 

Å http://landscape.edu.ru 

Å ʣʝʢʮʠʦʥʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʟʘʜʘʥʠʷ, ʩʪʘʪʴʠ, ʩʩʳʣʢʠ ʥʘ          

ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʘʡʪʳ 

ɿʘʥʷʪʠʷ:  

Å ʚʪʦʨʥʠʢ 1 ʧʘʨʘ 2017, ʚʪʦʨʘʷ ʧʘʨʘ 2104 (3 ʯʘʩʘ) 

Å ʜʦʤʘ 

Å ʣʝʢʮʠʠ (40%), ʧʨʘʢʪʠʯʝʩʢʠʝ (60%) 

ɿʘʜʘʥʠʷ: 

Å ʨʝʬʝʨʘʪ ʩʪʘʪʴʠ 2012-14 ʛʦʜʘ ʠʟ ʢʘʪʘʣʦʛʘ ELSEVIER  

Å ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʝʢʪ (ʪʝʤʘʪʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ) 

Å ʣʘʥʜʰʘʬʪʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʥʠʤʢʘ ʚʳʙʨʘʥʥʦʛʦ ʨʝʛʠʦʥʘ 

Å ʵʣʝʤʝʥʪʳ ʘʥʘʣʠʟʘ ʩʥʠʤʢʦʚ 

ʇʨʦʚʝʨʢʘ ʟʥʘʥʠʡ: 

Å ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ (80%), ʟʘʯʝʪ (20%) 

Å ʟʘʯʝʪ ʚʳʩʪʘʚʣʷʝʪʩʷ ʧʦ ʩʫʤʤʝ ʥʘʙʨʘʥʥʳʭ ʙʘʣʣʦʚ 

Å ʧʨʘʢʪʠʯʝʩʢʠʝ (60 ʙ), ʚʦʧʨʦʩʳ ʵʢʟʘʤʝʥʘ (30 ʙ), ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ (10 ʙ) 
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ʂɸʃɽʅɼɸʈʅʓʁ ʇʃɸʅ 

24.09 
ɺʚʦʜʥʘʷ. ʮʝʣʠ, ʟʘʜʘʯʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ 

ɹʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ, ʧʦʥʷʪʠʷ, ʦʛʨʘʥʠʯʝʥʠʷ 

01.10 ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʲʝʤʦʯʥʳʝ ʩʠʩʪʝʤʳ, ʊʊʍ, ʢʘʪʘʣʦʛʠ ʩʥʠʤʢʦʚ ɼɿ 

08.10 ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʥʠʤʢʦʚ ɼɿ 

15.10 ʇʨʠʟʥʘʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʲʝʢʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ɼɿ 

22.10 ʇʨʠʟʥʘʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʲʝʢʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ɼɿ 

29.10 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ (ʧʨʠʟʥʘʢʠ, ʘʣʛʦʨʠʪʤ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ) ɼɿ 

05.11 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ (ʧʨʠʟʥʘʢʠ, ʘʣʛʦʨʠʪʤ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ) ɼɿ 

12.11 ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ (ʠʥʪʝʨʧʨʝʪʘʮʠʷ) ʠʟʦʙʨʘʞʝʥʠʡ ɼɿ 

19.11 ʆʮʝʥʢʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ  ɼɿ 

26.11 ʀʥʪʝʨʧʦʣʷʮʠʷ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ɼɿ 

03.12 ʊʝʨʤʦʜʠʥʘʤʠʢʘ ʣʘʥʜʰʘʬʪʘ 

10.12 ɼʦʢʣʘʜʳ ʧʦ ʩʪʘʪʴʷʤ 2012-2014 ʛʛ. 

24.12 ʀʩʪʦʨʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ɼɿ. ɼʦʧʫʩʢ ʢ ʵʢʟʘʤʝʥʫ. 



ɿɸɼɸʅʀɽ ˉ6. ʀʅʊɽʈʇʆʃʗʎʀʗ ʇʆʃɽɺʓʍ ʅɸɹʃʖɼɽʅʀʁ 

ʎɽʃʔ: ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʫ ʘʙʩʦʣʶʪʥʦʡ ʧʦʣʥʦʪʳ 

1. ʚʩʝʭ ʧʦʨʦʜ (BSA); 

2. ʩʫʤʤʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (BRL); 

3. ʩʫʤʤʳ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (SML); 

4. ʩʫʤʤʳ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (L); 

5. ʢʦʥʢʨʝʪʥʦʡ ʧʦʨʦʜʳ ʥʘ ʩʚʦʡ ʚʳʙʦʨ 

 

ʄɽʊʆɼ 

ʠʥʪʝʨʧʦʣʷʮʠʷ ʥʝʨʝʛʫʣʷʨʥʦʡ ʩʝʪʠ ʠʟʤʝʨʝʥʠʡ ʩʫʤʤ 

ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʷ ʜʨʝʚʦʩʪʦʷ ʥʘ ʦʩʥʦʚʝ 

ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ 

 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʟʘʜʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʇʈˉ4 

 
ʊɽʉʊʆɺʓʁ ʅɸɹʆʈ: é 



ʀʅɼʀʂɸʎʀʆʅʅɸʗ ʀʅʊɽʈʇʆʃʗʎʀʗ 

ʠʩʭʦʜʥʳʡ ʤʘʩʩʠʚ ʪʦʯʝʢ ʧʦʣʝʚʳʭ 

ʦʧʠʩʘʥʠʡ, ʨʘʩʢʨʘʰʝʥʥʳʭ ʧʦ 

ʘʙʩʦʣʶʪʥʦʡ ʧʦʣʥʦʪʝ ʝʣʠ (Picea Abies)  

ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʠʥʜʠʢʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʘʙʩʦʣʶʪʥʦʡ 

ʧʦʣʥʦʪʳ ʝʣʠ (Picea Abies)  



ʍʨʘʥʝʥʠʝ ʧʦʣʝʚʳʭ ʦʧʠʩʘʥʠʡ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ɹɼ, 

ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦ ʦʙʱʝʤʫ ʧʦʣʶ [Index]. ʉʪʨʫʢʪʫʨʘ 

ʪʘʙʣʠʮ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʚʦʜʘ ʠ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ. ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʧʦʜʭʦʜʷʱʫʶ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʩʪʨʫʢʪʫʨʫ ʩ ʧʦʤʦʱʴʶ ʟʘʧʨʦʩʦʚ (query). 

ʈʝʟʫʣʴʪʘʪ - ʪʘʙʣʠʮʘ, ʩʪʨʦʢʠ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪ ʪʦʯʢʠ ʦʧʠʩʘʥʠʡ, ʘ ʢʦʣʦʥʢʠ - ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʩʫʤʤʳ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚ, ʤʦʱʥʦʩʪʠ 

ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʪ.ʧ.). ɺ ʪʦʤ ʯʠʩʣʝ ʜʚʘ ʧʦʣʷ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

(ʜʦʣʛʦʪʘ/ʰʠʨʦʪʘ) ʧʦʟʚʦʣʷʶʪ ʢʘʞʜʫʶ ʩʪʨʦʢʫ ʪʘʙʣʠʮʳ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ɻʀʉ ʢʘʢ ʦʙʲʝʢʪ-ʪʦʯʢʫ. 

ʊʆʏʂʀ ʆʇʀʉɸʅʀʁ 

http://www.landscape.edu.ru/files/edu/GIS2013_p3_DB2GIS.pdf  - ʠʥʩʪʨʫʢʮʠʷ 

http://www.landscape.edu.ru/files/edu/GIS2013_p3_DB2GIS.pdf
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ʀʅɼʀʂɸʎʀʆʅʅʓɽ ʇɽʈɽʄɽʅʅʓɽ 

ʇʝʨʚʳʝ ʧʷʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʧʪʠʯʝʩʢʦʡ ʷʨʢʦʩʪʠ 17 ʩʮʝʥ Landsat 

ʉʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

10 ʧʝʨʚʳʭ ʢʦʤʧʦʥʝʥʪ 

ʇʷʪʴ ʧʝʨʚʳʭ ʢʦʤʧʦʥʝʥʪ PCA ʚʦʩʧʨʦʠʟʚʦʜʷʪ 

75% ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʉʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʘ 

5 ʧʝʨʚʳʭ ʢʦʤʧʦʥʝʥʪ 



ʀʅɼʀʂɸʎʀʆʅʅʓɽ ʇɽʈɽʄɽʅʅʓɽ 

PCA1 

ʠʥʪʝʛʨʘʣʴʥʦʝ 

ʘʣʴʙʝʜʦ 

PCA2 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʆʉʆɹɽʅʅʆʉʊʀ ʀɿʄɽʅʏʀɺʆʉʊʀ ʆʇʊʀʏɽʉʂʆʁ ʗʈʂʆʉʊʀ 

ɺ ʇʈʆʉʊʈɸʅʉʊɺɽ 

ʘʙʩʦʣʶʪʥʘʷ ʧʦʣʥʦʪʘ ʝʣʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʚʫʭ ʧʝʨʚʳʭ 

ʢʦʤʧʦʥʝʥʪ PCA 



ʀʅɼʀʂɸʎʀʆʅʅʓɽ ʇɽʈɽʄɽʅʅʓɽ 

PCA3 PCA4 PCA5 

ʆʉʆɹɽʅʅʆʉʊʀ ʀɿʄɽʅʏʀɺʆʉʊʀ ʆʇʊʀʏɽʉʂʆʁ ʗʈʂʆʉʊʀ 

ɺʆ ɺʈɽʄɽʅʀ 



ʐɸɻʀ ɸʅɸʃʀɿɸ ʥʘ ʧʨʠʤʝʨʝ Picea Abies 

1. ʧʨʠʚʝʩʪʠ ʜʘʥʥʳʝ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ  

2. ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ 

3. ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 


