
ɸʕʈʆʂʆʉʄʀʏɽʉʂʀɽ ʄɽʊʆɼʓ 

ʃɸʅɼʐɸʌʊʅʆʁ ʀʅɼʀʂɸʎʀʀ (52-52-76 ʯʘʩʦʚ) 

ʯʘʩʪʴ 3 çɸʕʈʆʂʆʉʄʀʏɽʉʂʀɽ ʊɽʍʅʆʃʆɻʀʀ 

 ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ɸʅɸʃʀɿɸè 

3 ʢʫʨʩ, ʚʝʩʝʥʥʠʡ ʩʝʤʝʩʪʨ 2016 ʛ. 
ʇʨʝʧʦʜʘʚʘʪʝʣʴ: 

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

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ: 

Å http://landscape.edu.ru ï ʣʝʢʮʠʦʥʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, 

ʟʘʜʘʥʠʷ, ʩʪʘʪʴʠ, ʩʩʳʣʢʠ ʥʘ ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʘʡʪʳ 

ɿʘʥʷʪʠʷ:  

Å ʧʦʥʝʜʝʣʴʥʠʢ, ʧʷʪʥʠʮʘ 5 ʧʘʨʘ, ʘʫʜ. 2017 

Å ʣʝʢʮʠʠ (30%), ʧʨʘʢʪʠʯʝʩʢʠʝ (40%), ʜʦʤʘ (30%) 

ɿʘʜʘʥʠʷ: 

Å ʵʣʝʤʝʥʪʳ ʘʥʘʣʠʟʘ ʩʥʠʤʢʦʚ ʠ ʠʭ ʣʘʥʜʰʘʬʪʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ  

Å ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʝʢʪ (ʪʝʤʘʪʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ) 

Å ʨʝʬʝʨʘʪ ʩʪʘʪʴʠ 2014-16 ʛʦʜʘ ʠʟ ʢʘʪʘʣʦʛʘ ELSEVIER  

ʇʨʦʚʝʨʢʘ ʟʥʘʥʠʡ: 

Å ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ (80%), ʟʘʯʝʪ (20%) + ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ 

Å ʟʘʯʝʪ ʚʳʩʪʘʚʣʷʝʪʩʷ ʧʦ ʩʫʤʤʝ ʥʘʙʨʘʥʥʳʭ ʙʘʣʣʦʚ 
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ʂɸʃɽʅɼɸʈʅʓʁ ʇʃɸʅ 

12.02 
ɺɺʆɼʅɸʗ. ʎɽʃʀ, ɿɸɼɸʏʀ ʠ ʉʆɼɽʈɾɸʅʀɽ ʂʋʈʉɸ 

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 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ (ʧʨʠʟʥʘʢʠ, ʘʣʛʦʨʠʪʤ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ) ɼɿ 

29.10 ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ (ʠʥʪʝʨʧʨʝʪʘʮʠʷ) ʠʟʦʙʨʘʞʝʥʠʡ ɼɿ 

05.11 ʀʥʪʝʨʧʦʣʷʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ ʦʧʠʩʘʥʠʡ ɼɿ 

12.11 ʆʮʝʥʢʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ  ɼɿ 

19.11 
ɼɿ ʚ ʟʘʜʘʯʘʭ ʜʠʥʘʤʠʢʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʦʢʨʦʚʘ 
ɼɿ 

26.11 ɼʦʢʣʘʜʳ ʧʦ ʩʪʘʪʴʷʤ 2012-2014 ʛʛ. 

03.12 ʀʩʪʦʨʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ɼɿ 

10.12 ʈʝʟʝʨʚ. 

24.12 ʈʝʟʝʨʚ. ɼʦʧʫʩʢ ʢ ʵʢʟʘʤʝʥʫ. 



ʀʉʊʆʏʅʀʂ 

ʀʅʌʆʈʄɸʎʀʀ 

ʇʈʀɽʄʅʀʂ 

ʀʅʌʆʈʄɸʎʀʀ 

ʆɹʒɽʂʊ 

ɿʆʅɼʀʈʆɺɸʅʀʗ 

(ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ) 

ʇʈʀɽʄʅʀʂ 

ʀʅʌʆʈʄɸʎʀʀ 

ʆɹʒɽʂʊ 

ɿʆʅɼʀʈʆɺɸʅʀʗ 

(ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ) 

II. 

I. 

ʆɹʒɽʂʊ 

ɿʆʅɼʀʈʆɺɸʅʀʗ 

(ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ) 

ʀʉʊʆʏʅʀʂ 

ʀ ʇʈʀɽʄʅʀʂ 

ʀʅʌʆʈʄɸʎʀʀ 
III. 

ʆɹʑɸʗ ʉʍɽʄɸ 



ɸ ï ʠʩʪʦʯʥʠʢ ʠʟʣʫʯʝʥʠʷ 

ɺ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʘʪʤʦʩʬʝʨʦʡ (ʨʘʩʩʝʠʚʘʥʠʝ, 

ʦʪʨʘʞʝʥʠʝ, ʧʨʝʣʦʤʣʝʥʠʝ)  

ʉ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ, ʦʪʨʘʞʝʥʠʝ 

D ï ʨʝʛʠʩʪʨʘʮʠʷ ʦʪʨʘʞʝʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʩʝʥʩʦʨʦʤ ʩʧʫʪʥʠʢʘ 

E ï ʧʝʨʝʜʘʯʘ ʟʘʧʠʩʘʥʥʦʛʦ 

ʩʠʛʥʘʣʘ ʚ ʧʨʠʝʤʥʳʡ ʥʘʟʝʤʥʳʡ 

ʮʝʥʪʨ 

F ï ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʩʠʛʥʘʣʦʚ (ʜʘʥʥʳʭ) 

G ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

 

ʉʍɽʄɸ ɿʆʅɼʀʈʆɺɸʅʀʗ ɿɽʄʅʆʁ ʇʆɺɽʈʍʅʆʉʊʀ 



ɻɽʆʉʊɸʎʀʆʅɸʈʅɸʗ 

ʂɸʂ ɺʓʉʆʂʆ? 
  Å > 100 ʢʤ 

  Å 150-500 ʢʤ ï ʧʠʣʦʪʠʨʫʝʤʳʝ ʢʦʨʘʙʣʠ, ʄʂʉ 

  Å 500-2000 ʢʤ ï ʨʝʩʫʨʩʥʳʝ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʧʫʪʥʠʢʠ 

  Å 36 000 ʢʤ ï ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʝ ʩʧʫʪʥʠʢʠ 

ʇʆʃʗʈʅɸʗ 
ʉʆʃʅɽʏʅʆ- 

ʉʀʅʍʈʆʅʅɸʗ 

ʂʆʉʄʀʏɽʉʂʀɽ ʉʇʋʊʅʀʂʀ 



ʕʣʝʢʪʨʦ-ʃ 23 ʩʝʥʪʷʙʨʷ 2013 ʛ. 

http://zelenyikot.livejournal.com/17213.html 

http://zelenyikot.livejournal.com/17213.html


http://www.esa.int/esa-mmg/mmg.pl?type=A&subtype=Animation 

ɼʨʫʛʠʝ ʨʦʣʠʢʠ 

http://svs.gsfc.nasa.gov/stories/nasm/land.html 

http://www.youtube.com/watch?v=Bob9YiUetaw 

http://www.youtube.com/watch?v=5sdiOLGGwcM&feature=related 

http://www.cfr.washington.edu/Classes.esc.202/TerraOrbit.mpg 



ɺʆʃʅʆɺɸʗ ʄʆɼɽʃʔ  

            ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆʁ ʈɸɼʀɸʎʀʀ 

ï ʕʃɽʂʊʆʄɸɻʅʀʊʅʓɽ ɺʆʃʅʓ ʈɸɿʅʆʁ ʏɸʉʊʆʊʓ    

    (ɼʃʀʅʓ ɺʆʃʅʓ) ʠ ɸʄʇʃʀʊʋɼʓ 

ɸʣʴʪʝʨʥʘʪʠʚʳ: ʟʚʫʢʦʚʳʝ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ, ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʣʥʳ, 

ʇɽʈɽʅʆʉʏʀʂ ʀʅʌʆʈʄɸʎʀʀ 



2. ʄɸʂʈʆʉʂʆʇʀʏɽʉʂʀɽ 

ʊʝʧʣʦʚʦʝ ʜʚʠʞʝʥʠʝ 

ɿʘʢʦʥ ʉʪʝʬʘʥʘ-ɹʦʣʴʮʤʘʥʘ 

Mɚ= ůT
4 

ʛʜʝ T = ʪʝʤʧʝʨʘʪʫʨʘ ʂʝʣʴʚʠʥʘ 

ů = 5.6697 x 10-8 Wm-2 K-4 

ʀʟʣʫʯʝʥʠʝ ʚʦʟʙʫʞʜʘʝʪʩʷ ʜʚʠʞʫʱʠʤʠʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʟʘʨʷʜʘʤʠ 

1. ʄʀʂʈʆʉʂʆʇʀʏɽʉʂʀɽ - ʵʣʝʢʪʨʦʥʳ ʩʢʘʯʢʘʤʠ 

ʧʝʨʝʭʦʜʷʪ ʩ ʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʜʨʫʛʦʡ ʚʥʫʪʨʠ 

ʘʪʦʤʦʚ: ʛʘʤʤʘ-, ʨʝʥʪʛʝʥʦʚʩʢʦʝ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ, ʚʠʜʠʤʦʝ 

ʠ ʠʥʬʨʘʢʨʘʩʥʦʝ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʝʱʝ ʙʦʣʝʝ 

ʜʣʠʥʥʦʚʦʣʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ  

ʀʉʊʆʏʅʀʂʀ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆɻʆ ʀɿʃʋʏɽʅʀʗ 

ʏʝʤ ʩʠʣʴʥʝʝ ʥʘʛʨʝʪʦ ʪʝʣʦ,  

 ʪʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ ʝʛʦ ʠʟʣʫʯʝʥʠʷ 

- ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ 



ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʓʁ ʉʇɽʂʊʈ (ʣʘʪ. - ʧʨʠʟʨʘʢ) 



ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ - ʧʘʣʦʯʢʠ ʠ ʢʦʣʙʦʯʢʠ - ʥʝʨʚʥʳʝ ʦʢʦʥʯʘʥʠʷ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ 

ɹʀʆʃʆɻʀʏɽʉʂʀʁ 
         ʚʠʜʠʤʘʷ ʟʦʥʘ ʩʧʝʢʪʨʘ 

ʉʚʝʪʦʯʫʚʩʪʚʠӢʪʝʣʴʥʦʩʪʴ ð ʩʧʦʩʦʙʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʠʣʠ ʤʘʪʝʨʠʘʣʘ ʠʟʤʝʥʷʪʴ ʩʚʦʠ ʭʠʤʠʯʝʩʢʠʝ ʠʣʠ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ  

ʇʈʀɽʄʅʀʂʀ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆɻʆ ʀɿʃʋʏɽʅʀʗ 



ʌʆʊʆʍʀʄʀʏɽʉʂʀʁ  - ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʝʨʝʙʨʘ ʠʟ ʝʛʦ 

ʛʘʣʦʛʝʥʦʚʳʭ ʩʦʣʝʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ 

ʉʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʟʝʨʥʘ ʛʘʣʦʛʝʥʠʜʦʚ 

ʩʝʨʝʙʨʘ ʬʦʪʦʧʣʝʥʢʠ  

ʏʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʩʚʝʪ, ʪʝʤ ʙʦʣʴʰʝ 

ʦʙʨʘʟʫʝʪʩʷ ʢʨʠʩʪʘʣʣʦʚ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʩʝʨʝʙʨʘ ʯʝʨʥʦʛʦ ʮʚʝʪʘ 

ʇʨʦʷʚʠʪʝʣʴ ï ʟʘʢʨʝʧʣʷʝʪ ʩʦʝʜʠʥʝʥʠʷ 

ʤʝʪʘʣʣʦʚ ʩʝʨʝʙʨʘ 

ʌʠʢʩʘʞ ï ʧʝʨʝʚʦʜʠʪ ʦʩʪʘʪʢʠ ʩʦʣʝʡ ʩʝʨʝʙʨʘ 

ʚ ʚʦʜʦʨʘʩʪʚʦʨʠʤʫʶ ʬʦʨʤʫ 

ʈʘʟʤʝʨ ʢʨʠʩʪʘʣʣʦʚ ʦʧʨʝʜʝʣʷʝʪ 

ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʟʝʨʥʠʩʪʦʩʪʴ 

ʠʟʦʙʨʘʞʝʥʠʷ 

ʉʚʝʪʦʯʫʚʩʪʚʠӢʪʝʣʴʥʦʩʪʴ ð ʩʧʦʩʦʙʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʠʣʠ ʤʘʪʝʨʠʘʣʘ ʠʟʤʝʥʷʪʴ ʩʚʦʠ ʭʠʤʠʯʝʩʢʠʝ ʠʣʠ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ  

ʇʈʀɽʄʅʀʂʀ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆɻʆ ʀɿʃʋʏɽʅʀʗ 



1887 ɻʝʥʨʠʭ ɻʝʨʮ  

(Heinrich Hertz) 

1905 ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ  

(Albert Einstein) 

ʬʦʪʦʵʣʝʢʪʨʦʥ 

ʩʚʝʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ  

ʌʆʊʆʕʃɽʂʊʈʀʏɽʉʂʀʁ 

ʉʚʝʪʦʯʫʚʩʪʚʠӢʪʝʣʴʥʦʩʪʴ ð ʩʧʦʩʦʙʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʠʣʠ ʤʘʪʝʨʠʘʣʘ ʠʟʤʝʥʷʪʴ ʩʚʦʠ ʭʠʤʠʯʝʩʢʠʝ ʠʣʠ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ  

ʇʈʀɽʄʅʀʂʀ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆɻʆ ʀɿʃʋʏɽʅʀʗ 



ɼʀʉʊɸʅʎʀʆʅʅʆɽ ɿʆʅɼʀʈʆɺɸʅʀɽ ʏɽʈɽɿ ʌʀʂʉɸʎʀʖ 

 ɺɽʑɽʉʊɺɽʅʅʆ-ʕʅɽʈɻɽʊʀʏɽʉʂʀɽ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ: 

ʆʊʈɸɾɽʅʀɽ, ʆʊʈɸɾɸʊɽʃʔʅɸʗ ʉʇʆʉʆɹʅʆʉʊʔ (reflectance)  

  ʦʪʨʘʞʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʦʪ ʦʙʣʫʯʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʇʆɻʃʆʑɽʅʀɽ (absorption) 

   ʧʨʦʮʝʩʩ ʧʦʛʣʦʱʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ʠʣʠ ʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʨʫʛʫʶ ʬʦʨʤʫ  

ʇʈʆʇʋʉʂɸʅʀɽ (transmittance) 

  ʧʨʦʭʦʞʜʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʯʝʨʝʟ ʚʝʱʝʩʪʚʦ 

 

 

ʇʈɽʃʆʄʃɽʅʀɽ (refraction)  

  ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʩʨʝʜ 

ʈɸʉʉɽʀɺɸʅʀɽ (scattering) 

  ʦʪʨʘʞʝʥʠʝ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʛʦ ʭʘʨʘʢʪʝʨʘ  

 

ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʦʢʘ ʩʚʝʪʘ ʧʨʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʝʱʝʩʪʚʦʤ: 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʯʘʩʪʦʪʳ, ʧʣʦʩʢʦʩʪʠ ʠ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ 

ʇʈɽʆɹʈɸɿʆɺɸʅʀɽ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆɻʆ ʀɿʃʋʏɽʅʀʗ 



ʘʣʴʙʝʜʦ, ʘʚʛʫʩʪ 1992 ʛ., % 
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1992-2002 

  Å ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

  Å ʜʦʣʷ ʧʨʠʰʝʜʰʝʡ ʨʘʜʠʘʮʠʠ, ʦʪʨʘʞʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴʶ 

  Å ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʦʙʣʫʯʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʆɹʒɽʂʊ ɸ ʆɹʒɽʂʊ ɸ 

ʉʥʝʛ ʩʚʝʞʝʚʳʧʘʚʰʠʡ 1.00 ʃʝʩ ʭʚʦʡʥʳʡ 0.05 

ɺʦʜʘ 0.03 ʃʝʩ ʣʠʩʪʚʝʥʥʳʡ 0.07 

ʇʝʩʦʢ ʢʚʘʨʮʝʚʳʡ 0.20 ɼʦʨʦʛʠ ʥʘ ʩʫʛʣʠʥʢʝ ʠ ʧʝʩʢʝ 0.20 

ʇʦʯʚʘ ʯʝʨʥʦʟʝʤ 0.03 ɼʦʨʦʛʠ ʥʘ ʯʝʨʥʦʟʝʤʝ 0.08 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʛʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʠʣʠ ʘʣɹʙʝӢʜʦ (ʣʘʪ. albus - ʙʝʣʳʡ) 

ʘʚʛʫʩʪ 1992 ʤʘʡ 2007 



2002 - 2007 1992 - 2002 

ʘʚʛʫʩʪ 1992 

ʇʃʆʑɸɼʔ 

ɺʓʈʋɹʆʂ 

132 ɻɸ 

ʇʃʆʑɸɼʔ 

ɺʓʈʋɹʆʂ 

93 ɻɸ 

ʤʘʡ 2002 ʤʘʡ 2007 

ʃɽʉʅʀʏɽʉʊɺʆ çʂʈʋɻʀè 

ʀɿʄɽʅɽʅʀʗ ɸʃʔɹɽɼʆ ʆʊʈɸɾɸʊɽʃʔʅʆʁ ʇʆɺɽʈʍʅʆʉʊʀ 1992-2002-2007 ʛʛ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʛʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʠʣʠ ʘʣɹʙʝӢʜʦ (ʣʘʪ. albus - ʙʝʣʳʡ) 



ʂʦʵʬʬʠʮʠʝʥʪ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ (reflectance) 

  Å ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

  Å ʜʦʣʷ ʧʨʠʰʝʜʰʝʡ ʨʘʜʠʘʮʠʠ, ʦʪʨʘʞʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʩʧʝʢʪʨʘ 

  Å ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʩʚʦʡʩʪʚ ʦʙʣʫʯʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʂʨʠʚʘʷ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ (ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʦʙʨʘʟʘ)  

  Å ʛʨʘʬʠʢ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʩʧʝʢʪʨʘ 

ʂʨʠʥʦʚ, 1947 

ʉʇɽʂʊʈɸʃʔʅɸʗ ʗʈʂʆʉʊʔ 



ʊʦʣʯʝʣʴʥʠʢʦʚ ʖ.ʉ. ʆʧʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʣʘʥʜʰʘʬʪʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʘʵʨʦʩʲʝʤʢʝ. ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ 

ʂʦʚʜʘ ɺ.ɸ.. ʃ. ʀʟʜ-ʚʦ ʅʘʫʢʘ. 1974ʛ. 252ʩ.  

ʂʨʠʥʦʚ ɽ.ʃ. ʉʧʝʢʪʨʘʣʴʥʘʷ ʦʪʨʘʞʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʠʨʦʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʄ.-ʃ. ʀʟʜ-ʚʦ ɸʅ ʉʉʉʈ. 1947  
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1906-1984 

ɽʚʛʝʥʠʡ 

ʃʝʦʥʠʜʦʚʠʯ 

ʂʨʠʥʦʚ 


