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Ăɻʠʜ ʥʘ ʣʶʙʠʪʝʣʷ ʘʩʪʨʦʥʦʤñ ʩʲʜʲʨʞʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʝʜʩ-

ʪʦʷʱʠʪʝ ʧʨʝʟ ʛʦʜʠʥʘʪʘ ʧʦ-ʟʘʙʝʣʝʞʠʪʝʣʥʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʷʚ-

ʣʝʥʠʷ, ʢʘʪʦ ʝ ʦʪʜʝʣʝʥʦ ʧʦʚʝʯʝ ʚʥʠʤʘʥʠʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʪʷʭʥʦʪʦ 

ʥʘʙʣʶʜʝʥʠʝ ʦʪ ɹʲʣʛʘʨʠʷ.  

ʂʥʠʞʢʘʪʘ ʩʲʜʲʨʞʘ ʩʲʱʦ ʥʷʢʦʣʢʦ ʘʚʪʦʨʩʢʠ ʩʪʘʪʠʠ ʥʘ ʨʘʟ-

ʣʠʯʥʠ ʪʝʤʠ ʦʪ ʘʩʪʨʦʥʦʤʠʷʪʘ. ʎʝʣʪʘ ʝ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʜʘ ʙʲʜʝ 

ʧʦʣʝʟʥʘ ʟʘ ʰʠʨʦʢ ʢʨʲʛ ʯʠʪʘʪʝʣʠ, ʧʨʦʷʚʷʚʘʱʠ ʠʥʪʝʨʝʩ ʢʲʤ ʪʘʟʠ 

ʥʘʫʢʘ ʠ ʟʘ ʣʶʙʠʪʝʣʠʪʝ ʘʩʪʨʦʥʦʤʠ, ʧʨʠ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʪʝʭʥʠʪʝ 

ʥʘʙʣʶʜʝʥʠʷ. 

 

 

 

 
ɸʚʪʦʨʲʪ ʠʟʢʘʟʚʘ ʩʚʦʷʪʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʢʲʤ ʢʦʣʝʛʠʪʝ, ʜʦʧʨʠʥʝʩʣʠ ʩ ʪʨʫʜʘ 
ʩʠ ʠʣʠ ʩ ʤʘʪʝʨʠʘʣʠ ʟʘ ʪʘʟʠ ʢʥʠʛʘ: ʝʢʠʧʘ ʥʘ ʢʘʪʝʜʨʘ Ăɸʩʪʨʦʥʦʤʠʷñ ʧʨʠ 

ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʩʪ.ʥ.ʩ. ɺʠʦʣʝʪʘ ʀʚʘʥʦ-

ʚʘ ï ʀʥʩʪʠʪʫʪ ʧʦ ʘʩʪʨʦʥʦʤʠʷ ʩ ʅɸʆ ʧʨʠ ɹɸʅ, ʜʦʮ. ʜ-ʨ ɺʝʩʝʣʢʘ ʈʘʜʝʚʘ ï 
ʄʦʨʩʢʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʠ ʧʣʘʥʝʪʘʨʠʫʤ ʢʲʤ ɺɺʄʋ Ăʅ. ʁ. 

ɺʘʧʮʘʨʦʚñ ï ɺʘʨʥʘ, ʧʨʦʬ. ʜ-ʨ ɼʨʘʛʦʤʠʨ ʄʘʨʯʝʚ ï ɸʩʪʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʪʲʨ 

ʧʨʠ ʐʫʤʝʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăɽʧ. ʂʦʥʩʪʘʥʪʠʥ ʇʨʝʩʣʘʚʩʢʠñ. 
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ɺʩʠʯʢʠ ʤʦʤʝʥʪʠ ʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʪʝ ʷʚʣʝʥʠʷ, ʧʦʩʦʯʝʥʠ ʪʫʢ, ʩʘ ʚ ʙʲʣʛʘʨʩ-

ʢʦ ʦʬʠʮʠʘʣʥʦ ʚʨʝʤʝ. ʄʦʤʝʥʪʠʪʝ ʥʘ ʷʚʣʝʥʠʷʪʘ, ʚʠʜʠʤʠ ʦʪ ɹʲʣʛʘʨʠʷ, ʩʘ ʠʟʯʠʩʣʝ-

ʥʠ ʟʘ ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʪʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʥʘ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠñ, ʩ ʢʦʦʨʜʠʥʘʪʠ 42Á 40ǋ 54.7ǌ N ʠ 23Á 20ǋ 40.3ǌ E (ɚ ʚ ʯʘʩʦʚʠ ʝʜʠʥʠ-

ʮʠ: 01
h
 33

m
 22.7

s
). 

 

 

ʅɸʏɸʃʆ ʅɸ ʉɽɿʆʅʀʊɽ, 

ʇɽʈʀʍɽʃʀʁ ʀ ɸʌɽʃʀʁ ʅɸ ɿɽʄʗʊɸ 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʘ ʧʨʦʣʝʪ: 20 ʤʘʨʪ, 11
h
 37

m
 (ʧʨʦʣʝʪʥʦ ʨʘʚʥʦʜʝʥʩʪʚʠʝ) 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʦ ʣʷʪʦ: 21 ʶʥʠ, 06
h
 32

m
 (ʣʷʪʥʦ ʩʣʲʥʮʝʩʪʦʝʥʝ, ʥʘʡ-ʜʲʣʛʠʷ 

ʜʝʥ ʚ ʛʦʜʠʥʘʪʘ, ʪʨʘʝ ɦ15 ʯʘʩʘ ʠ 19 ʤʠʥʫʪʠ) 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʘ ʝʩʝʥ: 22 ʩʝʧʪʝʤʚʨʠ, 22
h
 21

m
 (ʝʩʝʥʥʦ ʨʘʚʥʦʜʝʥʩʪʚʠʝ) 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʘ ʟʠʤʘ: 21 ʜʝʢʝʤʚʨʠ, 17
h
 59

m
 (ʟʠʤʥʦ ʩʣʲʥʮʝʩʪʦʝʥʝ, ʥʘʡ-

ʢʲʩʠʷ ʜʝʥ ʚ ʛʦʜʠʥʘʪʘ, ʪʨʘʝʱ 09 ʯʘʩʘ ʠ 02 ʤʠʥʫʪʠ) 

 

ɿʝʤʷʪʘ ʱʝ ʙʲʜʝ ʚ ʧʝʨʠʭʝʣʠʡ (ʚ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʜʦ ʉʣʲʥʮʝʪʦ ʪʦʯʢʘ ʦʪ ʩʚʦʷʪʘ 

ʦʨʙʠʪʘ) ʥʘ 2 ʷʥʫʘʨʠ ʚ 15
h
 50

m
, ʧʨʠ ʨʘʟʩʪʦʷʥʠʝ ɿʝʤʷ ï ʉʣʲʥʮʝ 147 093 163 ʢʤ. ʇʦ 

ʚʨʝʤʝ ʥʘ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘʰʘʪʘ ʧʣʘʥʝʪʘ ʩʝ ʜʚʠʞʠ ʥʘʡ-ʙʲʨʟʦ ʧʦ ʦʨʙʠʪʘʪʘ ʩʠ ï ʩʲʩ 

ʩʢʦʨʦʩʪ 30.29 ʢʤ/s. 

 

ɿʝʤʷʪʘ ʱʝ ʙʲʜʝ ʚ ʘʬʝʣʠʡ (ʚ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʦʪ ʉʣʲʥʮʝʪʦ ʪʦʯʢʘ ʥʘ ʩʚʦʷʪʘ 

ʦʨʙʠʪʘ) ʥʘ 6 ʶʣʠ ʚ 01
h
 27

m
, ʧʨʠ ʨʘʟʩʪʦʷʥʠʝ ʜʦ ʉʣʲʥʮʝʪʦ 152 100 527 ʢʤ. ʇʦ 

ʚʨʝʤʝ ʥʘ ʘʬʝʣʠʷ ʩʠ ɿʝʤʷʪʘ ʩʝ ʜʚʠʞʠ ʥʘʡ-ʙʘʚʥʦ ʧʦ ʦʨʙʠʪʘʪʘ ʩʠ ï ʩʲʩ ʩʢʦʨʦʩʪ 

29.29 ʢʤ/s. 

 

 

ʇʨʝʟ 2021 ʛ. ʣʷʪʥʦ ʯʘʩʦʚʦ ʚʨʝʤʝ (ʩ 1 ʯʘʩ ʥʘʧʨʝʜ) ʱʝ ʩʝ ʚʚ̡ʝʜʝ ʥʘ 28 ʤʘʨʪ ʚ 

03
h
 00

m
. 

ɺʨʲʱʘʥʝʪʦ ʢʲʤ ʟʠʤʥʦ ʯʘʩʦʚʦ ʚʨʝʤʝ ʱʝ ʩʪʘʥʝ ʥʘ 31 ʦʢʪʦʤʚʨʠ ʚ 04
h
 00

m
.  
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ʌɸɿʀ ʅɸ ʃʋʅɸʊɸ, ʇɽʈʀɻɽʀ ʀ ɸʇʆɻɽʀ, 

ɼʈʋɻʀ ʃʋʅʅʀ ʗɺʃɽʅʀʗ 2021 ʛ. 

 
ʊʘʙʣʠʮʘ 1. ʃʫʥʥʠ ʬʘʟʠ ʟʘ 2021 ʛ. 

 
 

ʇʲʣʥʦʣʫʥʠʝʪʦ ʥʘ 27 ʘʧʨʠʣ ʚ 06
h
 31

m
 ʱʝ ʧʨʝʜʭʦʞʜʘ ʩ 11 ʯʘʩʘ ʠ 54 ʤʠʥʫʪʠ 

ʧʝʨʠʛʝʷ ʥʘ ʃʫʥʘʪʘ ʚ 18
h
 25

m
 ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ (ʚʠʞʪʝ ʪʘʙʣʠʮʘ 2). ʇʨʠ ʙʣʠʟʢʠ ʚʲʚ 

ʚʨʝʤʝʪʦ ʧʲʣʥʦʣʫʥʠʝ ʠ ʧʝʨʠʛʝʡ ʠʣʠ ʥʦʚʦʣʫʥʠʝ ʠ ʧʝʨʠʛʝʡ, ʥʘʩʪʲʧʚʘ ʷʚʣʝʥʠʝʪʦ 

ʩʫʧʝʨʣʫʥʠʝ (ʧʦʜʨʦʙʥʦʩʪʠ ï ʪʝʢʩʪʘ ʧʦ-ʜʦʣʫ). 

ʆʱʝ ʧʦ-ʙʣʠʟʢʠ ʚʲʚ ʚʨʝʤʝʪʦ ʱʝ ʙʲʜʘʪ ʧʝʨʠʛʝʷʪ ʥʘ ʃʫʥʘʪʘ ʥʘ 26 ʤʘʡ ʚ 

04
h
 53

m
 ʠ ʧʲʣʥʦʣʫʥʠʝʪʦ ʚ 14

h
 14

m
 ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ ï ʩ ʨʘʟʣʠʢʘ 9 ʯʘʩʘ ʠ 21 ʤʠʥʫʪʠ. 

ʅʦʚʦʣʫʥʠʝʪʦ ʥʘ 4 ʜʝʢʝʤʚʨʠ ʚ 09
h
 43

m
 ʱʝ ʧʨʝʜʭʦʞʜʘ ʩ 2 ʯʘʩʘ ʠ 19 ʤʠʥʫʪʠ 

ʧʝʨʠʛʝʷ ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ ʚ 12
h
 02

m
. ʊʦʚʘ ʧʨʠʥʮʠʧʥʦ ʩʲʱʦ ʝ ʩʫʧʝʨʣʫʥʠʝ, ʤʘʢʘʨ ʯʝ 

ʧʨʠ ʥʦʚʦʣʫʥʠʝ ʃʫʥʘʪʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ. 
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ʊʘʙʣʠʮʘ 2. ʇʝʨʠʛʝʠ ʥʘ ʃʫʥʘʪʘ 

 
 

 
ʊʘʙʣʠʮʘ 3. ɸʧʦʛʝʠ ʥʘ ʃʫʥʘʪʘ 

 
 

Ăʉʫʧʝʨ ʃʫʥʘñ (ʧʝʨʠʛʝʡʥʘ ʩʠʟʠʛʠʷ ʚ ʩʠʩʪʝʤʘʪʘ ɿʝʤʷïʃʫʥʘïʉʣʲʥʮʝ) ʠʤʘʤʝ 

ʧʨʠ ʙʣʠʟʢʠ ʚʲʚ ʚʨʝʤʝʪʦ ʧʲʣʥʦʣʫʥʠʝ (ʠʣʠ ʥʦʚʦʣʫʥʠʝ) ʠ ʧʝʨʠʛʝʡ, ʪ.ʝ. ʢʦʛʘʪʦ ʃʫ-
ʥʘʪʘ ʩʝ ʧʨʠʙʣʠʞʘʚʘ ʥʘʡ-ʤʥʦʛʦ ʜʦ ɿʝʤʷʪʘ, ʦʙʠʢʘʣʷʡʢʠ ʷ ʧʦ ʩʚʦʷʪʘ ʝʣʠʧʪʠʯʥʘ 

ʦʨʙʠʪʘ. ɺʨʝʤʝʪʦ ʤʝʞʜʫ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʨʝʤʠʥʘʚʘʥʠʷ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʧʝʨʠ-
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ʛʝʷ ʝ ʩʨʝʜʥʦ 27.55455 ʜʥʠ ï ʪ.ʥʘʨ. ʘʥʦʤʘʣʠʩʪʠʯʝʥ ʤʝʩʝʮ. ɺʨʝʤʝʪʦ ʤʝʞʜʫ ʜʚʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʝʜʥʦʠʤʝʥʥʠ ʣʫʥʥʠ ʬʘʟʠ (ʥʘʧʨʠʤʝʨ ʦʪ ʥʦʚʦʣʫʥʠʝ ï ʜʦ ʩʣʝʜʚʘ-

ʦɦʪʦ ʥʦʚʦʣʫʥʠʝ) ʝ ʩʨʝʜʥʦ 29.53059 ʜʥʠ ï ʩʠʥʦʜʠʯʝʥ ʤʝʩʝʮ. ʈʘʟʣʠʢʘʪʘ ʦʪ 1.976 

ʜʥʠ ʚ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʜʚʘʪʘ ʪʠʧʘ ʤʝʩʝʮʠ ʩʝ ʥʘʪʨʫʧʚʘ ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʚʦʜʠ 

ʜʦ ʩʲʚʧʘʜʝʥʠʝ ʥʘ ʧʲʣʥʦʣʫʥʠʝ (ʠʣʠ ʥʦʚʦʣʫʥʠʝ) ʩ ʧʝʨʠʛʝʡ ʚʝʜʥʲʞ ʥʘ ʙʣʠʟʦ 411.8 

ʜʥʠ. ʅʦ ʚʲʧʨʝʢʠ ʪʦʟʠ ʜʲʣʲʛ ʧʝʨʠʦʜ, ʥʘ ʧʨʘʢʪʠʢʘ ʚʩʠʯʢʠ ʧʲʣʥʦʣʫʥʠʷ, ʩʣʫʯʚʘʱʠ 

ʩʝ ʧʨʠ ʨʘʟʩʪʦʷʥʠʷ ɿʝʤʷ-ʃʫʥʘ ʧʦ-ʤʘʣʢʠ ʦʪ 360 000 km, ʩʝ ʦʙʷʚʷʚʘʪ ʚ ʤʝʜʠʠʪʝ 

ʢʘʪʦ ʩʫʧʝʨʣʫʥʠʷ (Ăʩʫʧʝʨ ʃʫʥʘñ). ʇʦʨʘʜʠ ʪʦʚʘ ʜʚʝ ʠʣʠ ʪʨʠ ʩʲʩʝʜʥʠ ʧʲʣʥʦʣʫʥʠʷ ʚ 

ʛʦʜʠʥʘʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʙʷʚʝʥʠ ʟʘ ʩʫʧʝʨʣʫʥʠʷ. 

ʉʫʧʝʨʣʫʥʠʷʪʘ ʧʨʠ ʙʣʠʟʢʠ ʚʲʚ ʚʨʝʤʝʪʦ ʥʦʚʦʣʫʥʠʝ ʠ ʧʝʨʠʛʝʡ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʦʙʠʢʥʦʚʝʥʦ ʪʝ ʥʝ ʩʝ ʦʙʷʚʷʚʘʪ. 

 

ʇʨʠ ʩʫʧʝʨʣʫʥʠʝ ʩ ʥʝʚʲʦʨʲʞʝʥʦ ʦʢʦ ʥʝ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʦʪʯʝʪʝ ʨʘʟʣʠʢʘ ʚʲʚ 

ʚʠʜʠʤʠʷ ʜʠʘʤʝʪʲʨ ʥʘ ʃʫʥʘʪʘ. ʊʦʛʘʚʘ ʪʦʡ ʝ ʩ ʙʣʠʟʦ 7% ʧʦ-ʛʦʣʷʤ ʦʪ ʩʣʫʯʘʷ, ʢʦʛʘ-

ʪʦ ʥʘʰʠʷʪ ʝʩʪʝʩʪʚʝʥ ʩʧʲʪʥʠʢ ʝ ʥʘ ʩʨʝʜʥʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ ɿʝʤʷʪʘ (ʥʘ 384 403 ʢʤ). 

ʇʨʠ ʩʫʧʝʨʣʫʥʠʝ ʃʫʥʘʪʘ ʝ ʩ ʷʨʢʦʩʪ ʦʢʦʣʦ 16% ʧʦ-ʚʠʩʦʢʘ ʦʪ ʩʨʝʜʥʘʪʘ, ʥʦ ʪʲʡ 

ʢʘʪʦ ʥʷʤʘ ʩ ʢʘʢʚʦ ʜʘ ʩʨʘʚʥʠʤ ʪʘʟʠ ʧʦʚʠʰʝʥʘ ʷʨʢʦʩʪ, ʥʝ ʤʦʞʝʤ ʜʘ ʦʮʝʥʠʤ ʨʘʟʣʠ-

ʢʘʪʘ ʚʠʟʫʘʣʥʦ. 

 

ʆʯʘʢʚʘʥʠʷʪ ʚʠʜʠʤ ʝʬʝʢʪ ʦʪ ʩʫʧʝʨʣʫʥʠʝʪʦ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʙʲʨʢʘ ʩ ʯʝʩʪʦ ʥʘʙ-

ʣʶʜʘʚʘʥʘʪʘ ʠʣʶʟʠʷ Ăʦʛʨʦʤʥʘ ʠʟʛʨʷʚʘʱʘ ʃʫʥʘñ ʠ ʘʥʘʣʦʛʠʯʥʦ Ăʦʛʨʦʤʥʦ ʠʟʛʨʷ-

ʚʘʱʦ ʉʣʲʥʮʝñ. ʇʨʠ ʩʚʦʠʪʝ ʠʟʛʨʝʚʠ ʠ ʟʘʣʝʟʠ ʜʚʝʪʝ ʥʝʙʝʩʥʠ ʩʚʝʪʠʣʘ ʯʝʩʪʦ 

ʠʟʛʣʝʞʜʘʪ ʦʨʘʥʞʝʚʠ, ʧʦʨʘʜʠ ʛʦʣʷʤʘʪʘ ʚʲʟʜʫʰʥʘ ʤʘʩʘ, ʧʨʝʟ ʢʦʷʪʦ ʧʨʝʤʠʥʘʚʘ 

ʪʷʭʥʘʪʘ ʩʚʝʪʣʠʥʘ ʜʦʢʘʪʦ ʩʘ ʥʠʩʢʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ. ʉʲʱʦ ʪʦʛʘʚʘ ʪʝ ʤʦʞʝ ʜʘ ʥʠ 

ʠʟʛʣʝʞʜʘʪ ʛʦʣʝʤʠ, ʧʦʥʝʞʝ ʧʦʜʩʲʟʥʘʪʝʣʥʦ ʛʠ ʩʨʘʚʥʷʚʘʤʝ ʩ ʧʦʟʥʘʪʠ ʦʪ ʝʞʝʜʥʝʚʠ-

ʝʪʦ ʥʠ ʦʙʝʢʪʠ, ʚʠʜʠʤʠ ʥʘ ʭʦʨʠʟʦʥʪʘ ï ʜʲʨʚʝʪʘ, ʩʛʨʘʜʠ, ʧʣʘʥʠʥʩʢʠ ʚʲʨʭʦʚʝ ʠ ʜʨ. 

ʄʦʞʝʤ ʣʝʩʥʦ ʜʘ ʜʦʢʘʞʝʤ, ʯʝ ʪʦʚʘ ʝ ʠʣʶʟʠʷ, ʯʨʝʟ ʩʣʝʜʥʠʷ ʧʨʦʩʪ ʝʢʩʧʝʨʠʤʝʥʪ: 

ʌʦʪʦʛʨʘʬʠʨʘʤʝ ʩ ʪʝʣʝʦʙʝʢʪʠʚ ʠʟʛʨʷʚʘʱʘʪʘ Ăʦʛʨʦʤʥʘñ ʃʫʥʘ, ʘ ʧʦ-ʢʲʩʥʦ ï ʢʦʛʘʪʦ 

ʪʷ ʝ ʚʝʯʝ ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ, ʧʨʘʚʠʤ ʚʪʦʨʘ ʩʥʠʤʢʘ ʧʨʠ ʩʲʱʦʪʦ ʬʦʢʫʩʥʦ ʨʘʟʩʪʦʷʥʠʝ 

ʥʘ ʦʙʝʢʪʠʚʘ. ɸʢʦ ʩʨʘʚʥʠʤ ʜʚʝʪʝ ʣʫʥʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʱʝ ʚʠʜʠʤ, ʯʝ ʪʝ ʩʘ ʚ ʝʜʥʘ-

ʢʲʚ ʤʘʱʘʙ. ʑʝ ʟʘʙʝʣʝʞʠʤ ʩʘʤʦ ʥʝʛʦʣʷʤʦ ʚʝʨʪʠʢʘʣʥʦ ʩʧʣʝʩʢʚʘʥʝ ʥʘ ʣʫʥʥʠʷ 

ʦʙʨʘʟ ʦʪ ʧʲʨʚʘʪʘ ʩʥʠʤʢʘ, ʜʣ̡ʞʘʱʦ ʩʝ ʥʘ ʧʦ-ʩʠʣʥʘʪʘ ʘʪʤʦʩʬʝʨʥʘ ʨʝʬʨʘʢʮʠʷ ʜʦ 

ʭʦʨʠʟʦʥʪʘ. ʀʣʶʟʠʷʪʘ ʩ ʫʚʝʣʠʯʝʥʠʪʝ ʨʘʟʤʝʨʠ ʩʝ ʟʘʙʝʣʷʟʚʘ ʠ ʧʨʠ ʩʲʟʚʝʟʜʠʷʪʘ. 

ɸʢʦ ʝʜʥʦ ʜʦʙʨʝ ʧʦʟʥʘʪʦ ʥʠ ʩʲʟʚʝʟʜʠʝ ʝ ʥʠʩʢʦ ʜʦ ʭʦʨʠʟʦʥʪʘ ï ʥʘʧʨʠʤʝʨ ʆʨʠʦʥ 

ʩʣʝʜ ʠʟʛʨʝʚʘ ʩʠ, ʪʦ ʠʟʛʣʝʞʜʘ ʧʦ-ʛʦʣʷʤʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʤʦʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʩʲʱʦʪʦ 

ʩʟ̡ʚʝʟʜʠʝ ʢʫʣʤʠʥʠʨʘ ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ. 

 

 

ʇʆʃʋʄʈɸʂʒʊ 

ɿʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʜʝʥʷ ʩʝ ʩʯʠʪʘ ʚʨʝʤʝʪʦ ʦʪ ʠʟʛʨʝʚʘ ʜʦ ʟʘʣʝʟʘ ʥʘ 

ʉʣʲʥʮʝʪʦ ʟʘ ʜʘʜʝʥʦ ʛʝʦʛʨʘʬʩʢʦ ʤʷʩʪʦ, ʥʦ ʠʟʚʝʩʪʥʦ ʚʨʝʤʝ ʧʨʝʜʠ ʠʟʛʨʝʚʘ ʠ ʩʣʝʜ 
ʟʘʣʝʟʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩʝ ʦʩʚʝʪʷʚʘ ʦʪ ʨʘʟʩʝʷʥʘ ʩʣʲʥʯʝʚʘ ʩʚʝʪʣʠʥʘ, ʠʜʚʘʱʘ 

ʦʪ ʛʦʨʥʠʪʝ ʩʣʦʝʚʝ ʥʘ ʘʪʤʦʩʬʝʨʘʪʘ. ʊʘʟʠ ʦʩʚʝʪʝʥʦʩʪ ʙʘʚʥʦ ʥʘʤʘʣʷʚʘ ʚʝʯʝʨ ʜʦ 
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ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʥʦʱʥʠʷ ʤʨʘʢ ʠ ʙʘʚʥʦ ʥʘʨʘʩʪʚʘ ʩʫʪʨʠʥ ʜʦ ʤʦʤʝʥʪʘ ʥʘ ʠʟʛʨʝʚʘ. 

ʊʦʚʘ ʝ ʚʨʝʤʝʪʦ ʥʘ ʧʦʣʫʤʨʘʢʘ, ʥʘʨʠʯʘʥ ʦʱʝ ʩʫʤʨʘʢ ʠʣʠ ʟʜʨʘʯ. ʇʨʝʜʚʠʜ ʨʘʟʣʠʯ-

ʥʠʪʝ ʩʬʝʨʠ, ʚ ʢʦʠʪʦ ʧʦʣʫʤʨʘʢʲʪ ʠʤʘ ʟʥʘʯʝʥʠʝ, ʪʦʡ ʩʝ ʧʦʜʨʘʟʜʝʣʷ ʥʘ ʪʨʠ ʝʪʘʧʘ ï 

ʛʨʘʞʜʘʥʩʢʠ, ʥʘʚʠʛʘʮʠʦʥʝʥ ʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ, ʢʦʠʪʦ ʚʝʯʝʨ ʟʘʧʦʯʚʘʪ ʚ ʪʦʟʠ ʨʝʜ 

ʦʪ ʤʦʤʝʥʪʘ ʥʘ ʟʘʣʝʟʘ ʥʘ ʉʣʲʥʮʝʪʦ. 

 

ɻʨʘʞʜʘʥʩʢʠʷʪ ʧʦʣʫʤʨʘʢ ʟʘʚʲʨʰʚʘ ʚʝʯʝʨ, ʢʦʛʘʪʦ ʮʝʥʪʲʨʲʪ ʥʘ ʩʣʲʥʯʝʚʠʷ 

ʜʠʩʢ ʩʣʝʟʝ ʥʘ 6Á ʧʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ. ɼʦʪʦʛʘʚʘ ʧʨʠ ʷʩʥʦ ʥʝʙʝ ʠ ʥʘ 

ʦʪʢʨʠʪʦ, ʯʦʚʝʢ ʩ ʥʦʨʤʘʣʥʦ ʟʨʝʥʠʝ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʙʝʟ ʥʫʞʜʘ ʦʪ ʠʟʢʫʩʪʚʝʥʦ ʦʩ-

ʚʝʪʣʝʥʠʝ. ʂʲʤ ʢʨʘʷ ʥʘ ʛʨʘʞʜʘʥʩʢʠʷ ʧʦʣʫʤʨʘʢ ʧʨʘʚʠʣʥʦʪʦ ʨʘʟʣʠʯʘʚʘʥʝ ʥʘ ʮʚʝʪʦ-

ʚʝʪʝ ʠ ʨʘʙʦʪʘʪʘ ʥʘ ʦʪʢʨʠʪʦ ʩʘ ʚʝʯʝ ʟʘʪʨʫʜʥʝʥʠ, ʘ ʧʦ ʥʝʙʝʪʦ ʩʝ ʟʘʙʝʣʷʟʚʘʪ ʥʘʡ-

ʷʨʢʠʪʝ ʟʚʝʟʜʠ ʠ ʧʣʘʥʝʪʠ. ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʫʣʠʯʥʦʪʦ ʦʩʚʝʪʣʝʥʠʝ ʜʘ ʩʝ ʚʢʣʶʯʚʘ 

ʦʢʦʣʦ ʢʨʘʷ ʥʘ ʛʨʘʞʜʘʥʩʢʠʷ ʧʦʣʫʤʨʘʢ. 

  
ʅʘʚʠʛʘʮʠʦʥʥʠʷʪ ʧʦʣʫʤʨʘʢ (ʠʟʚʝʩʪʝʥ ʦʱʝ ʢʘʪʦ ʤʦʨʩʢʠ ʧʦʣʫʤʨʘʢ) ʟʘ-

ʚʲʨʰʚʘ ʚʝʯʝʨ, ʢʦʛʘʪʦ ʮʝʥʪʲʨʲʪ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʩʣʝʟʝ ʥʘ 12Á ʧʦʜ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ. ʆʢʦʣʦ ʪʦʟʠ ʤʦʤʝʥʪ ʧʨʠ ʷʩʥʦ ʥʝʙʝ ʠ ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʃʫʥʘʪʘ 

ʚʠʜʠʤʦʩʪʪʘ ʝ ʥʘʤʘʣʝʥʘ ʜʦ ʩʪʝʧʝʥ ʨʘʟʣʠʯʘʚʘʥʝ ʥʘ ʩʠʣʫʝʪʠ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʝʜʤʝʪʠ. 

ʍʦʨʠʟʦʥʪʲʪ ʩʝ ʨʘʟʛʨʘʥʠʯʘʚʘ ʚʝʯʝ ʪʨʫʜʥʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʠʟʤʝʨʚʘʥʝʪʦ ʥʘ ʚʠʩʦʯʠ-

ʥʠʪʝ ʥʘ ʟʚʝʟʜʠ ʟʘ ʥʘʚʠʛʘʮʠʦʥʥʠ ʮʝʣʠ ʩʪʘʚʘ ʥʝʚʲʟʤʦʞʥʦ. ʈʘʙʦʪʘʪʘ ʥʘ ʦʪʢʨʠʪʦ ʙʝʟ 

ʠʟʢʫʩʪʚʝʥʦ ʦʩʚʝʪʣʝʥʠʝ ʝ ʩʲʱʦ ʥʝʚʲʟʤʦʞʥʘ. 

  

ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʷʪ ʧʦʣʫʤʨʘʢ ʟʘʚʲʨʰʚʘ ʚʝʯʝʨ, ʢʦʛʘʪʦ ʮʝʥʪʲʨʲʪ ʥʘ ʩʣʲʥ-

ʯʝʚʠʷ ʜʠʩʢ ʩʣʝʟʝ ʥʘ 18Á ʧʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ. ʆʢʦʣʦ ʪʦʟʠ ʤʦʤʝʥʪ ʧʨʠ 

ʷʩʥʦ ʥʝʙʝ ʠ ʚ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʃʫʥʘʪʘ, ʦʪ ʤʷʩʪʦ ʦʪʜʘʣʝʯʝʥʦ ʦʪ ʩʚʝʪʣʠʥʠʪʝ ʥʘ ʥʘ-

ʩʝʣʝʥʠ ʠ ʧʨʦʤʠʰʣʝʥʠ ʨʘʡʦʥʠ ʚʝʯʝ ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʙʝʣʝʞʘʪ ʥʘʡ-ʩʣʘʙʠʪʝ ʟʚʝʟʜʠ, 

ʜʦʩʪʲʧʥʠ ʟʘ ʥʝʚʲʦʨʲʞʝʥʦʪʦ ʯʦʚʝʰʢʦ ʦʢʦ ï ʩ ʙʣʷʩʲʢ ʦʢʦʣʦ 6 mag. ʆʪ ʪʦʟʠ ʤʦ-

ʤʝʥʪ ʟʘʧʦʯʚʘ ʥʦʱʥʠʷʪ ʤʨʘʢ. 

 

ɺ ʢʨʘʷ ʥʘ ʥʦʱʪʘ ʧʲʨʚʠ ʟʘʧʦʯʚʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʷʪ ʧʦʣʫʤʨʘʢ ï ʧʨʠ ʉʣʲʥʮʝ 

ʥʘ 18Á ʧʦʜ ʭʦʨʠʟʦʥʪʘ. ʉʣʝʜʚʘ ʥʘʚʠʛʘʮʠʦʥʥʠʷʪ ï ʧʨʠ ʉʣʲʥʮʝ ʥʘ 12Á ʧʦʜ ʭʦʨʠʟʦʥ-

ʪʘ. ʇʦʩʣʝʜʝʥ ʟʘʧʦʯʚʘ ʛʨʘʞʜʘʥʩʢʠʷʪ ʧʦʣʫʤʨʘʢ ï ʧʨʠ ʉʣʲʥʮʝ ʥʘ 6Á ʧʦʜ ʭʦʨʠʟʦʥʪʘ. 

ʇʦʣʫʤʨʘʢʲʪ ʟʘʚʲʨʰʚʘ ʩ ʠʟʛʨʝʚʘ. 
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ʊʘʙʣʠʮʘ 4. ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʛʨʘʞʜʘʥʩʢʠʷ, ʥʘʚʠʛʘʮʠʦʥʥʠʷ ʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʷ ʧʦ-
ʣʫʤʨʘʢ ʧʨʝʟ ʛʦʜʠʥʘʪʘ ʟʘ ʛʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ ʥʘ ʉʦʬʠʷ 
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ʉʃʒʅʏɽɺʀ ʀ ʃʋʅʅʀ ɿɸʊʒʄʅɽʅʀʗ 

ʇʨʝʟ 2021 ʛ. ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʦʙʱʦ ʯʝʪʠʨʠ ʟʘʪʲʤʥʝʥʠʷ ï ʜʚʝ ʩʣʲʥʯʝʚʠ ʠ 

ʜʚʝ ʣʫʥʥʠ. ʉʣʲʥʯʝʚʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʱʝ ʙʲʜʘʪ ʧʨʲʩʪʝʥʦʚʠʜʥʦ ʠ ʧʲʣʥʦ, ʘ ʣʫʥʥʠʪʝ 

ï ʧʲʣʥʦ ʠ ʯʘʩʪʠʯʥʦ ʩ ʛʦʣʷʤʘ ʬʘʟʘ. 

ʅʷʢʦʠ ʚʘʞʥʠ ʧʦʥʷʪʠʷ, ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʟʘʪʲʤʥʝʥʠʷʪʘ, ʢʘʪʦ 

ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ (magnitude) ʠ ʟʘʢʨʠʪʘ ʧʣʦʱ (obscuration), ʩʘ ʨʘʟʷʩʥʝʥʠ ʚ ʢʨʘʷ 

ʥʘ ʪʘʟʠ ʯʘʩʪ. 

 

 

1. ʇʲʣʥʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 26 ʤʘʡ 

ʇ̡ ʨʚʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʟʘ 2021 ʛ. ʱʝ ʙʲʜʝ ʚʠʜʠʤʦ ʦʪ ʀʟʪʦʯʥʘ ɸʟʠʷ, ɸʚʩʪʨʘ-

ʣʠʷ, ʊʠʭʠʷ ʦʢʝʘʥ, ɸʥʪʘʨʢʪʠʢʘ, ʟʘʧʘʜʥʠʪʝ ʯʘʩʪʠ ʥʘ ʉʝʚʝʨʥʘ ʠ ʖʞʥʘ ɸʤʝʨʠʢʘ. 

ʆʪ ɹʲʣʛʘʨʠʷ ʷʚʣʝʥʠʝʪʦ ʥʷʤʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ. 

ʇʦ ʚʨʝʤʝ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʙʣʠʟʦ ʜʦ ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ 

ʦʨʙʠʪʘʪʘ ʩʠ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʱʝ ʥʘʩʪʲʧʠ 0.4 ʜʥʠ ʩʣʝʜ ʧʝʨʠʛʝʷ ʥʘ ʃʫʥʘʪʘ. 

ʊʦʚʘ ʷʚʣʝʥʠʝ ʩʝ ʩʣʫʯʚʘ ʧʦ ʚʨʝʤʝ ʥʘ ʦʧʠʩʘʥʦʪʦ ʧʦ-ʛʦʨʝ ʩʫʧʝʨʣʫʥʠʝ ʥʘ 26 ʤʘʡ. 

ɿʘʪʲʤʥʝʥʠʝʪʦ ʝ ˉ 55 ʦʪ ʩʘʨʦʩ ʩʝʨʠʷ 121, ʚʢʣʶʯʚʘʱʘ ʦʙʱʦ 82 ʣʫʥʥʠ ʟʘʪʲʤʥʝ-

ʥʠʷ. 

 

ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʘʪʘ ʦʧʦʟʠʮʠʷ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 26 

ʤʘʡ ʚ 14
h
 13

m
 52

s
  

 

ɻʝʦʮʝʥʪʨʠʯʥʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʃʫʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʬʘʟʘ 

ʉʣʲʥʮʝ: Ŭ = 04
h
 14

m
 03.6

s
  ŭ = +21Á 12ǋ 25ǌ, ʚ ʩʲʟʚʝʟʜʠʝ ɹʠʢ (ʊʝʣʝʮ) 

ʃʫʥʘ: Ŭ = 16
h
 14

m
 37.8

s
  ŭ = ï20Á 44ǋ 15ǌ, ʚ ʩʲʟʚʝʟʜʠʝ ʉʢʦʨʧʠʦʥ 

 

 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʝʪʦ 

ʅʘʯʘʣʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ (ʢʦʥʪʘʢʪ P1): 11
h
 47

m
 39

s
  

ʅʘʯʘʣʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ (ʢʦʥʪʘʢʪ U1): 12
h
 44

m
 59

s
  

ʅʘʯʘʣʦ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ (ʢʦʥʪʘʢʪ U2): 14
h
 11

m
 27

s
  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 14
h
 18

m
 43

s
   

ʂʨʘʡ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ (ʢʦʥʪʘʢʪ U3): 14
h
 25

m
 58

s
   

ʂʨʘʡ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ (ʢʦʥʪʘʢʪ U4): 15
h
 52

m
 26

s
  

ʂʨʘʡ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ (ʢʦʥʪʘʢʪ P4): 16
h
 49

m
 47

s
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ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 5 ʯʘʩʘ, 02 

ʤʠʥʫʪʠ ʠ 09 ʩʝʢʫʥʜʠ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 3 ʯʘʩʘ, 07 ʤʠʥʫʪʠ 

ʠ 27 ʩʝʢʫʥʜʠ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ: 14 ʤʠʥʫʪʠ ʠ 31 ʩʝʢʫʥʜʠ. 

 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʪ̫ʘ: 1.954  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 1.009  

 

 

ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʟʝʤʥʘʪʘ ʧʦʣʫʩʷʥʢʘ ʠ ʩʷʥʢʘ ʥʘ 26 ʤʘʡ. ʄʦʤʝʥʪʠʪʝ P1 ʠ P4 ʩʘ 
ʥʘ ʧʲʨʚʠʷ ʠ ʧʦʩʣʝʜʥʠʷ ʢʦʥʪʘʢʪ ʥʘ ʃʫʥʘʪʘ ʩ ʧʦʣʫʩʷʥʢʘʪʘ (penumbra). ʄʦʤʝʥʪʠʪʝ U1, U2, U3 ʠ 

U4 ʩʘ ʥʘ ʢʦʥʪʘʢʪʠʪʝ ʥʘ ʃʫʥʘʪʘ ʩʲʩ ʩʷʥʢʘʪʘ (umbra). 

 

 

2. ʇʨʲʩʪʝʥʦʚʠʜʥʦ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 10 ʶʥʠ 

ɿʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʪʦ ʯʘʩʪʠʯʥʦ ʩʣʲʥʯʝʚʦ ʦʪ ʧʦ-ʛʦʣʷʤʘʪʘ 

ʯʘʩʪ ʥʘ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ (ʙʝʟ ʶʛʦʟʘʧʘʜʥʠʪʝ Ⱬ ʯʘʩʪʠ), ʎʝʥʪʨʘʣʥʘ ʠ ʉʝʚʝʨʥʘ ɽʚ-

ʨʦʧʘ ʠ ʧʦʯʪʠ ʮʷʣʘ ɸʟʠʷ (ʙʝʟ ʶʛʦʠʟʪʦʯʥʠʪʝ Ⱬ ʯʘʩʪʠ, ʀʥʜʠʷ ʠ ɸʨʘʙʩʢʠʷ ʧ-ʚ). 

ʀʚʠʮʘʪʘ ʥʘ ʧʨʲʩʪʝʥʦʚʠʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʱʝ ʧʨʝʤʠʥʝ ʧʨʝʟ ʉʝʚʝʨʥʘ ʂʘʥʘʜʘ ï ʦ-ʚ 

ɽʣʠʩʤʠʲʨ, ʦ-ʚ ɻʨʝʥʣʘʥʜʠʷ ʠ ʀʟʪʦʯʥʘ ʈʫʩʠʷ. ʆʪ ɹʲʣʛʘʨʠʷ ʷʚʣʝʥʠʝʪʦ ʥʷʤʘ ʜʘ 
ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ. 
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ʇʦ ʚʨʝʤʝ ʥʘ ʪʦʚʘ ʟʘʪʲʤʥʝʥʠʝ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʙʣʠʟʦ ʜʦ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ 

ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʱʝ ʥʘʩʪʧ̡ʠ 2.3 ʜʥʠ ʩʣʝʜ ʘʧʦʛʝʷ ʥʘ ʃʫʥʘʪʘ 

ʧʨʝʟ ʤʝʩʝʮ ʶʥʠ. ʊʦʚʘ ʟʘʪʲʤʥʝʥʠʝ ʝ ˉ 23 ʦʪ ʩʘʨʦʩ ʩʝʨʠʷ 147, ʚʢʣʶʯʚʘʱʘ ʦʙʱʦ 

80 ʯʘʩʪʠʯʥʠ ʠ ʧʨʲʩʪʝʥʦʚʠʜʥʠ ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ. 

ʇʨʲʩʪʝʥʦʚʠʜʥʠʪʝ ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ ʩʝ ʩʣʫʯʚʘʪ, ʢʦʛʘʪʦ ʃʫʥʘʪʘ ʝ ʙʣʠʟʦ 

ʜʦ ʘʧʦʛʝʷ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ, ʪ.ʝ. ʢʦʛʘʪʦ ʪʷ ʝ ʜʘʣʝʯ ʦʪ ɿʝʤʷʪʘ. ʊʦʛʘʚʘ ʥʘʰʠʷʪ ʝʩ-

ʪʝʩʪʚʝʥ ʩʧʲʪʥʠʢ ʝ ʩ ʧʦ-ʤʘʣʲʢ ʚʠʜʠʤ ʜʠʘʤʝʪʲʨ ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ ʥʘ 

ʟʘʪʲʤʥʝʥʠʝʪʦ ʥʝ ʫʩʧʷʚʘ ʜʘ ʟʘʢʨʠʝ ʠʟʮʷʣʦ ʉʣʲʥʮʝʪʦ. ʇʦʨʘʜʠ ʪʦʚʘ ʧʝʨʠʬʝʨʠʷʪʘ 

ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ ʦʩʪʘʚʘ ʚʠʜʠʤʘ ʢʘʪʦ ʷʨʲʢ ʧʨʲʩʪʝʥ ʦʢʦʣʦ ʃʫʥʘʪʘ. 

 
ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʦʪʦ ʩʲʝʜʠʥʝʥʠʝ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 

10 ʶʥʠ 2021 ʚ 13
h
 52

m
 38

s
  

 

ɻʝʦʮʝʥʪʨʠʯʥʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʃʫʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʬʘʟʘ 

ʉʣʲʥʮʝ: Ŭ = 05
h
 15

m
 31.4

s
  ŭ = +23Á 02ǋ 37ǌ  

ʃʫʥʘ: Ŭ = 05
h
 14

m
 53.6

s
  ŭ = +23Á 51ǋ 22ǌ  

ʉʲʟʚʝʟʜʠʝ ɹʠʢ (ʊʝʣʝʮ) 

 

ʒʛʣʦʚʠʷʪ ʨʘʜʠʫʩ ʥʘ ʉʣʲʥʮʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʙʲʜʝ 15ǋ 45.2ǌ,  

ʘ ʥʘ ʃʫʥʘʪʘ 14ǋ 46.8ǌ. 

 

 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ 

ʅʘʯʘʣʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ: 11
h
 12

m
 21

s
  

ʅʘʯʘʣʦ ʥʘ ʧʨʲʩʪʝʥʦʚʠʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 12
h
 49

m
 48

s
  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 13
h
 41

m
 57

s
  

ʂʨʘʡ ʥʘ ʧʨʲʩʪʝʥʦʚʠʜʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ: 14
h
 33

m
 51

s
  

ʂʨʘʡ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ: 16
h
 11

m
 22

s
  

 

 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ: 0.944. 

ʇʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʱʝ ʙʲʜʘʪ ʟʘʢʨʠʪʠ 89.0% ʦʪ ʧʣʦʱʪʘ ʥʘ 

ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ, ʘ ʦʩʪʘʥʘʣʠʪʝ 11% ʦʪ ʥʝʷ ʱʝ ʙʲʜʘʪ ʚʠʜʠʤʠ ʢʘʪʦ ʧʨʲʩʪʝʥ ʦʢʦʣʦ 

ʃʫʥʘʪʘ.  

 

ʇʨʲʩʪʝʥʦʚʠʜʥʦ ʟʘʪʲʤʥʝʥʠʝ ʩ ʤʘʢʩʠʤʘʣʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 3 ʤʠʥʫʪʠ ʠ 51 

ʩʝʢʫʥʜʠ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ 13
h
 41

m
 58

s
 ʦʪ ʤʷʩʪʦ ʩ ʛʝʦʛʨʘʬʩʢʠ ʢʦʦʨʜʠʥʘʪʠ 

80Á 49ǋ 24ǌ N ʠ 66Á 46ǋ 30ǌ W ï ʚ ʉʝʚʝʨʥʠʷ ʣʝʜʦʚʠʪ ʦʢʝʘʥ, ʤʝʞʜʫ ʩʝʚʝʨʦʟʘʧʘʜ-

ʥʠʪʝ ʙʨʝʛʦʚʝ ʥʘ ʦ-ʚ ɻʨʝʥʣʘʥʜʠʷ ʠ ʠʟʪʦʯʥʠʪʝ ʙʨʝʛʦʚʝ ʥʘ ʦ-ʚ ɽʣʠʩʤʠʲʨ, ʉʝʚʝʨʥʘ 
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ʂʘʥʘʜʘ. ʊʘʤ ʠʚʠʮʘʪʘ, ʦʪ ʢʦʷʪʦ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʲʩʪʝʥʦʚʠʜʥʦʪʦ ʟʘ-

ʪʲʤʥʝʥʠʝ, ʱʝ ʙʲʜʝ ʰʠʨʦʢʘ 527 km. 

 

 

 

3. ʏʘʩʪʠʯʥʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 19 ʥʦʝʤʚʨʠ 

ʊʦʚʘ ʝ ʚʪʦʨʦʪʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ ʟʘ ʛʦʜʠʥʘʪʘ. ʑʝ ʙʲʜʝ ʚʠʜʠʤʦ ʦʪ ʟʘʧʘʜʥʘ-

ʪʘ ʯʘʩʪ ʥʘ ɸʪʣʘʥʪʠʯʝʩʢʠʷ ʦʢʝʘʥ, ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ, ʖʞʥʘ ɸʤʝʨʠʢʘ, ʊʠʭʠʷ ʦʢʝ-

ʘʥ, ɸʚʩʪʨʘʣʠʷ, ʀʟʪʦʯʥʘ ɸʟʠʷ ʠ ɸʨʢʪʠʢʘ. ʆʪ ʉʝʚʝʨʥʘ ɽʚʨʦʧʘ (ʉʢʘʥʜʠʥʘʚʩʢʠʷ ʧ-ʚ 

ʠ ɹʨʠʪʘʥʩʢʠʪʝ ʦ-ʚʠ) ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩʘʤʦ ʥʘʯʘʣʥʠʪʝ ʯʘʩʪʠʯʥʠ ʬʘʟʠ 

ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ. ʆʪ ɹʲʣʛʘʨʠʷ ʷʚʣʝʥʠʝʪʦ ʥʷʤʘ ʜʘ ʩʝ ʥʘʙʣʜʁʘʚʘ. 

ʇʨʠ ʪʦʚʘ ʟʘʪʲʤʥʝʥʠʝ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʙʣʠʟʦ ʜʦ ʚʲʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʦʨʙʠ-

ʪʘʪʘ ʩʠ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʱʝ ʥʘʩʪʲʧʠ 1.7 ʜʥʠ ʧʨʝʜʠ ʣʫʥʥʠʷʪ ʘʧʦʛʝʡ ʧʨʝʟ ʥʦ-

ʝʤʚʨʠ. ɿʘʪʲʤʥʝʥʠʝʪʦ ʝ ˉ 45 ʦʪ ʩʘʨʦʩ ʩʝʨʠʷ 126, ʚʢʣʶʯʚʘʱʘ ʦʙɦʦ 70 ʣʫʥʥʠ 

ʟʘʪʲʤʥʝʥʠʷ. 

 

ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʘʪʘ ʦʧʦʟʠʮʠʷ ʥʘ ʃʫʥʘʪʘ ʧʦ ʝʢʣʠʧʪʠʯʥʘ ʜʲʣʞʠʥʘ: 

19 ʥʦʝʤʚʨʠ 2021 ʚ 10
h
 57

m
 27

s
  

 

ɻʝʦʮʝʥʪʨʠʯʥʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʃʫʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʬʘʟʘ 

ʉʣʲʥʮʝ: Ŭ = 15
h
 39

m
 50.9

s
  ŭ = ï19Á 32ǋ 33ǌ, ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɺʝʟʥʠ 

ʃʫʥʘ: Ŭ = 03
h
 40

m
 24.8

s
  ŭ = +19Á 09ǋ 15ǌ, ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ (ʊʝʣʝʮ) 

 

 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʷʚʣʝʥʠʝʪʦ 

ʅʘʯʘʣʦ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ (ʢʦʥʪʘʢʪ P1): 08
h
 02

m
 09

s
  

ʅʘʯʘʣʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ (ʢʦʥʪʘʢʪ U1): 09
h
 18

m
 43

s
  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 11
h
 02

m
 55

s
   

ʂʨʘʡ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ (ʢʦʥʪʘʢʪ U4): 12
h
 47

m
 07

s
  

ʂʨʘʡ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ (ʢʦʥʪʘʢʪ P4): 14
h
 03

m
 44

s
  

 

 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 6 ʯʘʩʘ, 01 

ʤʠʥʫʪʘ ʠ 35 ʩʝʢʫʥʜʠ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 3 ʯʘʩʘ, 28 ʤʠʥʫʪʠ 

ʠ 24 ʩʝʢʫʥʜʠ. 
 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ɿʝʤʪ̫ʘ: 2.072.  
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ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ: 0.974 (ʪ.ʝ. ʟʘʪʲʤ-

ʥʝʥʠʝʪʦ ʱʝ ʙʲʜʝ ʧʦʯʪʠ ʧʲʣʥʦ). 

 

 

ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʃʫʥʘʪʘ ʧʨʝʟ ʟʝʤʥʘʪʘ ʧʦʣʫʩʷʥʢʘ ʠ ʩʷʥʢʘ ʥʘ 19 ʥʦʝʤʚʨʠ. ʄʦʤʝʥʪʠʪʝ P1 ʠ P4 
ʩʘ ʥʘ ʧʲʨʚʠʷ ʠ ʧʦʩʣʝʜʥʠʷ ʢʦʥʪʘʢʪ ʥʘ ʃʫʥʘʪʘ ʩ ʧʦʣʫʩʷʥʢʘʪʘ (penumbra). ʄʦʤʝʥʪʠʪʝ U1 ʠ U4 
ʩʘ ʥʘ ʧʲʨʚʠʷ ʠ ʧʦʩʣʝʜʥʠʷ ʢʦʥʪʘʢʪ ʥʘ ʃʫʥʘʪʘ ʩʲʩ ʩʷʥʢʘʪʘ (umbra) 

 

 

4. ʇʲʣʥʦ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʥʘ 4 ʜʝʢʝʤʚʨʠ 

ʇʦʩʣʝʜʥʦʪʦ ʟʘ 2021 ʛ. ʟʘʪʲʤʥʝʥʠʝ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʪʦ ʯʘʩʪʠʯʥʦ ʩʣʲʥʯʝʚʦ 

ʦʪ ʖʞʥʘ ɸʬʨʠʢʘ, ʦʪ ʁʞʥʠʪʝ ʯʘʩʪʠ ʥʘ ɸʪʣʘʥʪʠʯʝʩʢʠʷ ʠ ʥʘ ʀʥʜʠʡʩʢʠʷ ʦʢʝʘʥ, ʠ 

ʦʪ ɸʥʪʘʨʢʪʠʢʘ. ʀʚʠʮʘʪʘ ʥʘ ʧʲʣʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʩʘʤʦ ʦʪ 

ɸʥʪʘʨʢʪʠʢʘ. ʆʪ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ, ʢʲʜʝʪʦ ʩʝ ʥʘʤʠʨʘ ʙʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ 

ʙʘʟʘ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʟʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʪʦ ʯʘʩʪʠʯʥʦ ʩ 

ʛʦʣ̫ʤʘ ʬʘʟʘ (ʧʦʜʨʦʙʥʦʩʪʠ ï ʧʦ-ʜʦʣʫ). ʆʪ ɹʲʣʛʘʨʠʷ ʷʚʣʝʥʠʝʪʦ ʥʷʤʘ ʜʘ ʤʦʞʝ ʜʘ 

ʩʝ ʥʘʙʣʶʜʘʚʘ. 

ʇʨʠ ʪʦʚʘ ʟʘʪʲʤʥʝʥʠʝ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʙʣʠʟʦ ʜʦ ʥʠʟʭʦʜʷʱʠʷ ʚʲʟʝʣ ʥʘ ʦʨʙʠ-

ʪʘʪʘ ʩʠ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʱʝ ʥʘʩʪʲʧʠ ʩʘʤʦ 0.1 ʜʥʠ ʧʨʝʜʠ ʣʫʥʥʠʷʪ ʧʝʨʠʛʝʡ. 

ʊʦʚʘ ʷʚʣʝʥʠʝ ʩʲʚʧʘʜʘ ʩ ʢʦʤʝʥʪʠʨʘʥʦʪʦ ʧʦ-ʛʦʨʝ ʩʫʧʝʨʣʫʥʠʝ ʧʦ ʚʨʝʤʝ ʥʘ ʥʦʚʦʣʫ-

ʥʠʝʪʦ ʥʘ 4 ʜʝʢʝʤʚʨʠ. ɿʘʪʲʤʥʝʥʠʝʪʦ ʝ ˉ 13 ʦʪ ʩʘʨʦʩ ʩʝʨʠʷ 152, ʚʢʣʶʯʚʘʱʘ ʦʙʱʦ 

70 ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ. 
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ʄʦʤʝʥʪ ʥʘ ʛʝʦʮʝʥʪʨʠʯʥʦʪʦ ʩʲʝʜʠʥʝʥʠʝ ʥʘ ʃʫʥʘʪʘ ʩʲʩ ʉʣʲʥʮʝʪʦ ʧʦ ʝʢʣʠʧ-

ʪʠʯʥʘ ʜʲʣʞʠʥʘ: 4 ʜʝʢʝʤʚʨʠ 2021 ʚ 09
h
 43

m
 01

s
  

 

ɻʝʦʮʝʥʪʨʠʯʥʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʉʣʲʥʮʝʪʦ ʠ ʃʫʥʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʬʘʟʘ 

ʉʣʲʥʮʝ: Ŭ = 16
h
 43

m
 32.4

s
  ŭ = ï22Á 16ǋ 29ǌ  

ʃʫʥʘ: Ŭ = 16
h
 42

m
 35

s
  ŭ = ï23Á 13ǋ 22ǌ  

ʉʲʟʚʝʟʜʠʝ: ɿʤʠʝʥʦʩʝʮ 

 

ʒʛʣʦʚ ʨʘʜʠʫʩ ʥʘ ʉʣʲʥʮʝʪʦ: 16ǋ 13.6ǌ  

ʒʛʣʦʚ ʨʘʜʠʫʩ ʥʘ ʃʫʥʘʪʘ: 16ǋ 44.7ǌ  

 

 

ʍʘʨʘʢʪʝʨʥʠ ʤʦʤʝʥʪʠ ʦʪ ʟʘʪʲʤʥʝʥʠʝʪʦ  

ʅʘʯʘʣʦ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ: 07
h
 29

m
 16

s
  

ʅʘʯʘʣʦ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ: 09
h
 00

m
 07

s
  

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ: 09
h
 33

m
 28

s
  

ʂʨʘʡ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ: 10
h
 06

m
 34

s
  

ʂʨʘʡ ʥʘ ʯʘʩʪʠʯʥʠʪʝ ʬʘʟʠ: 11
h
 37

m
 29

s
  

 

 

ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ: 1.037 

 

ʇʲʣʥʘ ʬʘʟʘ ʩ ʤʘʢʩʠʤʘʣʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 01 ʤʠʥʫʪʘ ʠ 54 ʩʝʢʫʥʜʠ ʱʝ 

ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ 09
h
 33

m
 30

s
 ʦʪ ʤʷʩʪʦ ʩ ʛʝʦʛʨʘʬʩʢʠ ʢʦʦʨʜʠʥʘʪʠ 

76Á 47ǋ 42ǌ S ʠ 46Á 16ǋ 48ǌ W ï ʚ ɿʘʧʘʜʥʘ ɸʥʪʘʨʢʪʠʢʘ. ɿʘ ʪʦʚʘ ʤʷʩʪʦ ʚʠʩʦʯʠʥʘʪʘ 

ʥʘ ʉʣʲʥʮʝʪʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʧʲʣʥʘʪʘ ʬʘʟʘ ʱʝ ʙʲʜʝ 17Á. ʐʠʨʠʥʘʪʘ ʥʘ 

ʠʚʠʮʘʪʘ, ʦʪ ʢʦʷʪʦ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʲʣʥʦʪʦ ʟʘʪʲʤʥʝʥʠʝ, ʱʝ ʙʲʜʝ 418.7 

km. 

ʆʪ ʙʲʣʛʘʨʩʢʘʪʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ ʥʘ ʦ-ʚ ʃʠʚʠʥ-

ʛʩʪʲʥ ʟʘʪʲʤʥʝʥʠʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʪʦ ʯʘʩʪʠʯʥʦ ʩʣʲʥʯʝʚʦ, ʩ ʥʘʯʘʣʦ ʚ 06
h
 30

m
 

53
s
 UTC ʠ ʢʨʘʡ ʚ 08

h
 07

m
 57

s
 UTC. ʄʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝʥʠʝʪʦ ʩ ʧʦʢʨʠ-

ʪʠʝ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ 95% ɦ ʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ ʪʘʤ ʚ 07
h
 18

m
 47

s
 UTC. ʊʦʛʘʚʘ 

ʉʣʲʥʮʝʪʦ ʱʝ ʙʲʜʝ ʥʘ ʚʠʩʦʯʠʥʘ 04Á 25ǋ ʥʘʜ ʭʦʨʠʟʦʥʪʘ. 
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ʇʦʯʪʠ ʥʘʧʲʣʥʦ ʟʘʪʲʤʥʝʥʦʪʦ ʉʣʲʥʮʝ ʥʘ 4 ʜʝʢʝʤʚʨʠ ʚ 07h 18m 47s UTC (09h 18m 47s ʙʲʣʛʘʨʩʢʦ 
ʚʨʝʤʝ) ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʙʲʣʛʘʨʩʢʘʪʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʘʥʪʘʨʢʪʠʯʝʩʢʘ ʙʘʟʘ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭ-
ʨʠʜʩʢʠñ ʥʘ ʦ-ʚ ʃʠʚʠʥʛʩʪʲʥ (ʢʦʦʨʜʠʥʘʪʠ: 62Á 38ǋ 29ǌ S, 60Á 21ǋ 53ǌ W) 

 

 

ɿʘ ʧʦʥʷʪʠʷʪʘ ʬʘʟʘ ʠʣʠ ʩʪʝʧʝʥ (magnitude) ʥʘ ʟʘʪʲʤʥʝʥʠʝ ʠ 

ʟʘʢʨʠʪʘ ʧʣʦʱ (obscuration) 
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ʈʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʬʘʟʘʪʘ (ʠʣʠ ʩʪʝʧʝʥʪʘ, magnitude) ʠ ʟʘʢʨʠʪʘʪʘ ʧʣʦʱ (obscuration) ʚ % ʧʨʠ 
ʩʣʲʥʯʝʚʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʝ, ʯʝ ʬʘʟʘʪʘ ʧʦʢʘʟʚʘ ʢʘʢʚʘ ʯʘʩʪ ʦʪ ʜʠʘʤʝʪʲʨʘ ʥʘ ʜʠʩʢʘ ʥʘ ʟʘʪʲʤʥʷʚʘ-
ʥʦʪʦ ʪʷʣʦ (ʉʣʲʥʮʝʪʦ) ʝ ʧʦʢʨʠʪ ʦʪ ʟʘʪʲʤʥʷʚʘʱʦʪʦ ʪʷʣʦ (ʃʫʥʘʪʘ). ʊʫʢ ʟʘ ʩʨʘʚʥʝʥʠʝ ʝ ʜʘʜʝʥ 
ʧʨʠʤʝʨ ʩʲʩ ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ ʩ ʬʘʟʘ 0.5 (a) ʠ ʩ 50% ʟʘʢʨʠʪʘ ʧʣʦʱ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ (b). 

O ï ʮʝʥʪʲʨ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ;  

r ï ʨʘʜʠʫʩ ʥʘ ʩʣʲʥʯʝʚʠʷ ʜʠʩʢ 

 

 

ʇʨʠ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʬʘʟʘʪʘ ʧʦʢʘʟʚʘ ʢʘʢʚʘ ʯʘʩʪ ʦʪ ʜʠʘʤʝʪʲʨʘ ʥʘ ʣʫʥʥʠʷ ʜʠʩʢ ʝ ʧʦʢʨʠʪʘ ʦʪ 

ʧʦʣʫʩʷʥʢʘʪʘ ʠʣʠ ʦʪ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ:  

a ï ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ ʩ ʬʘʟʘ 0.5;  

b ï ʟʘʪʲʤʥʝʥʠʝ ʦʪ ʩʷʥʢʘʪʘ ʩ ʬʘʟʘ 0.5.  



20 

O ï ʮʝʥʪʲʨ ʥʘ ʣʫʥʥʠʷ ʜʠʩʢ.  

ʊʲʡ ʢʘʪʦ ɿʝʤʷʪʘ ʭʚʲʨʣʷ ʧʦʣʫʩʷʥʢʘ ʠ ʩʷʥʢʘ, ʧʨʠ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʩʝ ʧʦ-

ʩʦʯʚʘʪ ʜʚʘ ʤʘʛʥʠʪʫʜʘ, ʚʘʣʠʜʥʠ ʢʲʤ ʤʦʤʝʥʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʟʘʪʲʤʥʝ-

ʥʠʝʪʦ: penumbral magnitude ï ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʦʪ ʧʦʣʫʩʷʥʢʘʪʘ, ʠ umbral 

magnitude ï ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʦʪ ʩʷʥʢʘʪʘ.  

ɸʢʦ ʣʫʥʥʠʷʪ ʜʠʩʢ ʝ ʚ ʟʝʤʥʘʪʘ ʧʦʣʫʩʷʥʢʘ, ʥʦ ʥʝ ʝ ʥʘʚʣʷʟʲʣ ʚ ʟʝʤʥʘʪʘ ʩʷʥʢʘ, 

ʟʘ umbral magnitude ʩʝ ʜʘʚʘ ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʦʡʥʦʩʪ, ʧʦʢʘʟʚʘʱʘ ʢʦʣʢʦ ʣʫʥʥʠ ʜʠʘ-

ʤʝʪ̡ʨʘ ʦʩʪʘʚʘʪ ʤʝʞʜʫ ʢʨʘʷ ʥʘ ʣʫʥʥʠʷ ʜʠʩʢ ʠ ʛʨʘʥʠʮʘʪʘ ʥʘ ʟʝʤʥʘʪʘ ʩʷʥʢʘ.  

ɸʢʦ ʮʝʣʠʷʪ ʣʫʥʝʥ ʜʠʩʢ ʩʝ ʥʘʤʠʨʘ ʚ ʧʦʣʫʩʷʥʢʘʪʘ ʠʣʠ ʚ ʩʷʥʢʘʪʘ ʥʘ ɿʝʤʷʪʘ, 

ʩʲʦʪʚʝʪʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʬʘʟʘ ʠʤʘ ʩʪʦʡʥʦʩʪ 1 ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ 1. 

 

 

ɻʘʤʘ (gamma ʠʣʠ ɔ) ʧʨʠ ʩʣʲʥʯʝʚʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʝ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʦʩʪʘ 

ʥʘ ʢʦʥʫʩʘ ʥʘ ʣʫʥʥʘʪʘ ʩʷʥʢʘ ʠ ʮʝʥʪʲʨʲʪ ʥʘ ʟʝʤʥʦʪʦ ʢʲʣʙʦ, ʦʪʯʝʪʝʥʦ ʚ ʟʝʤʥʠ ʝʢ-

ʚʘʪʦʨʠʘʣʥʠ ʨʘʜʠʫʩʠ. ʋʧʦʤʝʥʘʚʘ ʩʝ ʟʘ ʤʦʤʝʥʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʜʘʜʝʥʦ 

ʩʣʲʥʯʝʚʦ ʟʘʪʲʤʥʝʥʠʝ, ʢʦʛʘʪʦ ʛʘʤʘ ʠʤʘ ʥʘʡ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪ. ʅʘʧʨʠʤʝʨ ʧʨʠ ʯʘʩ-

ʪʠʯʥʠʪʝ ʩʣʲʥʯʝʚʠ ʟʘʪʲʤʥʝʥʠʷ ʛʘʤʘ ʠʤʘ ʩʪʦʡʥʦʩʪ ʧʦ-ʛʦʣʷʤʘ ʦʪ 1, ʪʲʡ ʢʘʪʦ ʚʲʨʭʫ 

ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʧʦʧʘʜʘ ʧʦʣʫʩʷʥʢʘʪʘ ʥʘ ʃʫʥʘʪʘ, ʥʦ ʥʝ ʠ ʥʝʡʥʘʪʘ ʩʷʥʢʘ. 

ʇʨʠ ʣʫʥʥʠʪʝ ʟʘʪʲʤʥʝʥʠʷ ʛʘʤʘ ʝ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʦʩʪʘ ʥʘ ʢʦʥʫʩʘ ʥʘ ʟʝʤ-

ʥʘʪʘ ʩʷʥʢʘ ʠ ʮʝʥʪʲʨʲʪ ʥʘ ʃʫʥʘʪʘ, ʦʪʯʝʪʝʥʦ ʩʲʱʦ ʚ ʟʝʤʥʠ ʝʢʚʘʪʦʨʠʘʣʥʠ ʨʘʜʠʫʩʠ. 

ʋʧʦʤʝʥʘʚʘ ʩʝ ʟʘ ʤʦʤʝʥʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʜʘʜʝʥʦ ʣʫʥʥʦ ʟʘʪʲʤʥʝʥʠʝ, 

ʢʦʛʘʪʦ ʛʘʤʘ ʠʤʘ ʥʘʡ-ʤʘʣʢʘ ʩʪʦʡʥʦʩʪ. 

ɸʢʦ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʜʘʜʝʥʦ ʟʘʪʲʤʥʝʥʠʝ ʦʩʪʘ ʥʘ ʣʫʥʥʘʪʘ 

ʩʷʥʢʘ ʧʨʝʤʠʥʘʚʘ ʶʞʥʦ ʦʪ ʟʝʤʥʠʷ ʮʝʥʪʲʨ, ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʛʘʤʘ ʝ ʦʪʨʠʮʘʪʝʣʥʘ. 
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ɺʀɼʀʄʆʉʊ ʅɸ ʇʃɸʅɽʊʀʊɽ ʆʊ ʉʃʒʅʏɽɺɸʊɸ ʉʀʉʊɽʄɸ 

ʅʷʢʦʠ ʪʝʨʤʠʥʠ ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʧʣʘʥʝʪʥʠʪʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʘ 

ʦʙʷʩʥʝʥʠ ʚ ʩʝʢʮʠʷʪʘ Ăʇʣʘʥʝʪʥʠ ʢʦʥʬʠʛʫʨʘʮʠʠñ ʚ ʢʨʘʷ ʥʘ ʪʘʟʠ ʯʘʩʪ. 

 

ʄʘʨʩ, ɺʝʥʝʨʘ ʠ ʄʝʨʢʫʨʠʡ 

ʇʲʨʚʦ ʥʝʢʘ ʜʘ ʥʘʧʦʤʥʠʤ, ʯʝ ʧʣʘʥʝʪʠʪʝ ʦʪ ʄʝʨʢʫʨʠʡ ʜʦ ʉʘʪʫʨʥ ʚʢʣʶʯʠʪʝʣ-

ʥʦ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩ ʥʝʚʲʦʨʲʞʝʥʦ ʦʢʦ, ʢʘʪʦ ʷʨʢʠ ʟʚʝʟʜʦʧʦʜʦʙʥʠ ʦʙʝʢʪʠ. 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ 2021 ʛ. ʱʝ ʙʲʜʘʪ ʚʠʜʠʤʠ ʩʘʤʦ ʜʚʝ ʦʪ ʪʷʭ: ɺʝʜʥʘʛʘ ʩʣʝʜ ʩʚʝʯʝʨʷ-

ʚʘʥʝ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʄʘʨʩ ï ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʠʙʠ, ʘ ʦʢʦʣʦ 

ʯʘʩ ʠ ʧʦʣʦʚʠʥʘ ʧʨʝʜʠ ʠʟʛʨʝʚ ʩʣʲʥʮʝ ʱʝ ʠʟʛʨʷʚʘ ɺʝʥʝʨʘ, ʢʘʪʦ ɿʦʨʥʠʮʘ. ʉʣʝʜ 20 

ʷʥʫʘʨʠ ʦʙʘʯʝ ɺʝʥʝʨʘ ʱʝ ʩʪʘʥʝ ʪʨʫʜʥʦ ʜʦʩʪʲʧʥʘ ʚ ʟʦʨʘʪʘ ʩʫʪʨʠʥ. ʅʘ 26 ʤʘʨʪ ʪʷ 

ʱʝ ʙʲʜʝ ʚ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʩʧʨʷʤʦ ʥʘʩ ʪʦʯʢʘ ʦʪ ʩʚʦʷʪʘ ʦʨʙʠʪʘ ï ʦʪʪʘʪʲʢ ʉʣʲʥ-

ʮʝʪʦ, ʚ ʪ.ʥʘʨ. ʛʦʨʥʦ ʩʲʝʜʠʥʝʥʠʝ.  

ʇʨʝʜʠ ʪʦʚʘ ɺʝʥʝʨʘ ʱʝ ʙʲʜʝ ʚ ʩʲʝʜʠʥʝʥʠʝ ʩʲʩ ʉʘʪʫʨʥ ï ʥʘ 6 ʬʝʚʨʫʘʨʠ, ʠ ʩ 

ʖʧʠʪʝʨ ï ʥʘ 11 ʬʝʚʨʫʘʨʠ. ʊʝʟʠ ʜʚʝ ʩʲʝʜʠʥʝʥʠʷ ʦʙʘʯʝ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠʟʢʣʶ-

ʯʠʪʝʣʥʦ ʪʨʫʜʥʦ ï ʥʠʩʢʦ ʜʦ ʶʛʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ ʠ ʚʲʚ ʚʝʯʝ ʜʦʩʪʘ ʥʘʧʨʝʜʥʘʣʘ-

ʪʘ ʟʦʨʘ ʧʨʝʜʠ ʠʟʛʨʝʚ ʩʣʲʥʮʝ. ʅʘʙʣʶʜʝʥʠʷ ʱʝ ʩʘ ʚʲʟʤʦʞʥʠ ʧʦ-ʩʢʦʨʦ ʩʘʤʦ ʩ 

ʪʝʣʝʩʢʦʧ, ʥʘʩʦʯʚʘʱ ʩʝ ʧʦ ʢʦʦʨʜʠʥʘʪʠ ʠʣʠ ʫʧʨʘʚʣʷʚʘʥ ʝʣʝʢʪʨʦʥʥʦ.  

ʅʘ 6 ʬʝʚʨʫʘʨʠ ɺʝʥʝʨʘ ʠ ʉʘʪʫʨʥ ʱʝ ʠʟʛʨʝʷʪ ʩʘʤʦ 28 ʤʠʥʫʪʠ ʧʨʝʜʠ ʉʣʲʥʮʝ-

ʪʦ ï ʚ 07
h
 07

m
 ʟʘ ʉʦʬʠʷ. ʊʝ ʱʝ ʙʲʜʘʪ ʥʘ ʲʛʣʦʚʦ ʦʪʩʪʦʷʥʠʝ 23.3ǋ. ʅʘ 11 ʬʝʚʨʫʘʨʠ 

ɺʝʥʝʨʘ ʠ ʖʧʠʪʝʨ ʱʝ ʠʟʛʨʝʷʪ ʩʲʱʦ ʚ 07
h
 07

m
 ʟʘ ʉʦʬʠʷ, ʩ ʦʪʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʷʭ 

35.5ǋ. ɼʚʝʪʝ ʩʲʝʜʠʥʝʥʠʷ ʩʘ ʤʦʤʝʥʪʠ ʦʪ ʤʘʣʲʢ ʧʘʨʘʜ ʥʘ ʧʣʘʥʝʪʠʪʝ ʄʝʨʢʫʨʠʡ, 

ɺʝʥʝʨʘ, ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ, ʢʦʡʪʦ ʱʝ ʩʝ ʬʦʨʤʠʨʘ ʦʪ ʦʢʦʣʦ ʥʘʯʘʣʦʪʦ ʥʘ ʬʝʚʨʫʘʨʠ 

ʜʦ ʦʢʦʣʦ 20-ʠ ʩʲʱʠʷ ʤʝʩʝʮ, ʥʦ ʢʦʡʪʦ ʱʝ ʦʩʪʘʥʝ ʥʝʜʦʩʪʲʧʝʥ ʟʘ ʥʘʙʣʶʜʝʥʠʷ ʚ 

ʩʠʷʥʠʝʪʦ ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ. 
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ʇʦʯʪʠ ʥʝʚʲʟʤʦʞʥʦʪʦ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʩʲʝʜʠʥʝʥʠʝ ʥʘ ʖʧʠʪʝʨ ʠ ɺʝʥʝʨʘ ʥʘ 11 ʬʝʚʨʫʘʨʠ ʩʫʪʨʠʥ-
ʪʘ. ʊʦʛʘʚʘ ʜʚʝʪʝ ʧʣʘʥʝʪʠ ʱʝ ʠʟʛʨʝʷʪ ʩʘʤʦ 22 ʤʠʥʫʪʠ ʧʨʝʜʠ ʉʣʲʥʮʝʪʦ ï ʚ 07h 07m ʟʘ ʉʦʬʠʷ ʠ 
ʱʝ ʙʲʜʘʪ ʥʘ ʲʛʣʦʚʦ ʦʪʩʪʦʷʥʠʝ 35.5ǋ. ʆʪʢʨʠʚʘʥʝʪʦ ʠʤ ʚ ʥʘʧʨʝʜʥʘʣʘʪʘ ʟʦʨʘ ʦʙʘʯʝ ʱʝ ʙʲʜʝ ʚʲʟ-

ʤʦʞʥʦ ʩʘʤʦ ʩ ʠʥʩʪʨʫʤʝʥʪ, ʥʘʩʦʯʚʘʥ ʝʣʝʢʪʨʦʥʥʦ ʠʣʠ ʧʦ ʟʘʜʘʜʝʥʠ ʢʦʦʨʜʠʥʘʪʠ. ʅʘʙʣʶʜʝʥʠʝʪʦ 
ʥʘ ʜʨʫʛʠʪʝ ʜʚʝ ʧʣʘʥʝʪʠ ʦʪ ʤʘʣʢʠʷ ʧʘʨʘʜ ï ʉʘʪʫʨʥ ʠ ʄʝʨʢʫʨʠʡ, ʱʝ ʙʲʜʝ ʥʝʚʲʟʤʦʞʥʦ 

ʉʣʝʜ ʜʲʣʲʛ ʧʝʨʠʦʜ  ʥʘ ʦʪʩʲʩʪʚʠʝ ɺʝʥʝʨʘ ʱʝ ʩʝ ʧʦʷʚʠ ʦʪʥʦʚʦ ʚ ʥʝʙʝʪʦ ʢʘʪʦ 

ɺʝʯʝʨʥʠʮʘ ʦʢʦʣʦ 10 ʤʘʡ. ɺʲʚ ʚʝʯʝʨʠʪʝ ʦʢʦʣʦ 17 ʤʘʡ ɺʝʥʝʨʘ, ʄʝʨʢʫʨʠʡ ʠ ʄʘʨʩ 

ʱʝ ʬʦʨʤʠʨʘʪ ʚʪʦʨʠ ʟʘ ʛʦʜʠʥʘʪʘ ʤʘʣʲʢ ʧʘʨʘʜ, ʥʦ ʪʦʟʠ ʧʲʪ ï ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠ-

ʟʦʥʪ. ʊʦʛʘʚʘ ʪʨʠʪʝ ʧʣʘʥʝʪʠ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʚʲʚ ʚʠʜʠʤʘ ʙʣʠʟʦʩʪ ʚ ʟʜʨʘʯʘʚʘʱʦ-

ʪʦ ʩʝ ʥʝʙʝ, ʥʘ ʬʦʥʘ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ ɹʠʢ ʠ ɹʣʠʟʥʘʮʠ.  
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ʅʘ 14, 15 ʠ 16 ʤʘʡ ʦʪ ʦʢʦʣʦ 1 ʯʘʩ ʩʣʝʜ ʟʘʣʝʟ ʩʣʲʥʮʝ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʜʁʘʚʘ ʢʨʘʩʠʚʦ ʚʠʜʠʤʦ 
ʧʦʜʨʝʞʜʘʥʝ ʚ ʧʦʯʪʠ ʧʨʘʚʘ ʣʠʥʠʷ ʥʘ ɺʝʥʝʨʘ, ʄʝʨʢʫʨʠʡ ʠ ʄʘʨʩ, ʟʘʝʜʥʦ ʩ ʪʲʥʢʠʷ ʩʲʨʧ ʥʘ ʤʣʘ-
ʜʘʪʘ ʃʫʥʘ. ʗʚʣʝʥʠʝʪʦ ʱʝ ʩʝ ʚʠʞʜʘ ʥʠʩʢʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ ʚ ʧʦʩʦʢʘ ʟʘʧʘʜ ï ʩʝʚʝʨʦʟʘʧʘʜ ʚ ʛʘʩ-
ʥʝʱʦʪʦ ʟʘʨʝʚʦ ʩʣʝʜ ʟʘʣʝʟʘ. ɾʝʣʘʝʱʠʪʝ ʜʘ ʥʘʙʣʶʜʘʚʘʪ ʥʝʙʝʩʥʘʪʘ ʘʪʨʘʢʮʠʷ ʪʨʷʙʚʘ ʜʘ ʠʟʙʝʨʘʪ 

ʤʷʩʪʦ ʩ ʥʠʩʲʢ ʭʦʨʠʟʦʥʪ ʚ ʧʦʩʦʢʘ ʟʘʧʘʜ. ʂʘʨʪʘʪʘ ʧʦʢʘʟʚʘ ʚʠʜʘ ʥʘ ʥʝʙʝʪʦ ʚ ʩʲʱʘʪʘ ʧʦʩʦʢʘ ʥʘ 14 
ʤʘʡ ʦʢʦʣʦ 21h 40m, ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʨʘʡʦʥʘ ʥʘ ʉʦʬʠʷ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʙʠʥʦʢʲʣ ʱʝ ʚʠ ʧʦ-
ʤʦʛʥʝ ʜʘ ʦʪʢʨʠʝʪʝ ʧʣʘʥʝʪʠʪʝ ʧʦ-ʨʘʥʦ ʚ ʩʪʲʤʚʘʱʦʪʦ ʩʝ ʥʝʙʝ 

ʅʘʡ-ʫʜʦʙʥʦ ɺʝʥʝʨʘ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʲʚ ʚʝʯʝʨʠʪʝ ʦʢʦʣʦ 29 ʦʢʪʦʤʚʨʠ. ʅʘ 

ʪʘʟʠ ʜʘʪʘ ʷʨʢʘʪʘ ʧʣʘʥʝʪʘ ʱʝ ʙʲʜʝ ʚ ʤʘʢʩʠʤʘʣʥʘ ʝʣʦʥʛʘʮʠʷ ï ʥʘ 47Á ʠʟʪʦʯʥʦ ʦʪ 

ʉʣʲʥʮʝʪʦ. ʅʦ ʪʲʡ ʢʘʪʦ ʚ ʦʢʪʦʤʚʨʠʡʩʢʠʪʝ ʚʝʯʝʨʠ ʝʢʣʠʧʪʠʢʘʪʘ ʩʢʣʶʯʚʘ ʤʘʣʲʢ 

ʲʛʲʣ ʩʧʨʷʤʦ ʭʦʨʠʟʦʥʪʘ, ʜʦʨʠ ʠ ʥʘ ʪʘʟʠ ʜʘʪʘ ɺʝʥʝʨʘ ʱʝ ʟʘʣʝʟʝ ʩʨʘʚʥʠʪʝʣʥʦ ʩʢʦʨʦ 

ï ʦʢʦʣʦ 2 ʯʘʩʘ ʠ 13 ʤʠʥʫʪʠ ʩʣʝʜ ʟʘʣʝʟʘ ʥʘ ʉʣʲʥʮʝʪʦ. 

ʆʨʙʠʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ ɺʝʥʝʨʘ ʝ 224.70 ʜʥʠ (0.6152 ʟʝʤʥʠ ʛʦʜʠʥʠ), ʘ ʩʠʥʦ-

ʜʠʯʥʠʷʪ Ⱬ ʧʝʨʠʦʜ ʝ 583.92 ʜʥʠ. 

 

ʂʘʪʦ ʥʘʡ-ʙʣʠʟʢʘ ʧʣʘʥʝʪʘ ʜʦ ʮʝʥʪʨʘʣʥʦʪʦ ʥʠ ʩʚʝʪʠʣʦ, ʄʝʨʢʫʨʠʡ ʩʝ ʥʘʙʣʶ-

ʜʘʚʘ ʪʨʫʜʥʦ ʠ ʟʘ ʢʨʘʪʢʦ ï ʚʝʯʝʨ ʩʣʝʜ ʟʘʣʝʟʘ ʥʘ ʟʘʧʘʜ ʠʣʠ ʩʫʪʨʠʥ ʧʨʝʜʠ ʟʘʟʦʨʷʚʘ-

ʥʝ ʥʘ ʠʟʪʦʢ. ʅʘʡ-ʫʜʦʙʥʠʪʝ ʤʦʤʝʥʪʠ ʟʘ ʥʝʛʦʚʦʪʦ ʥʘʙʣʶʜʝʥʠʝ ʩʘ ʦʢʦʣʦ ʜʘʪʠʪʝ, ʥʘ 

ʢʦʠʪʦ ʪʦʡ ʩʝ ʥʘʤʠʨʘ ʥʘ ʥʘʡ-ʛʦʣʷʤʦ ʲʛʣʦʚʦ ʦʪʩʪʦʷʥʠʝ ʠʟʪʦʯʥʦ ʠʣʠ ʟʘʧʘʜʥʦ ʦʪ 

ʉʣʲʥʮʝʪʦ (ʪ.ʥʘʨ. ʤʘʢʩʠʤʘʣʥʠ ʠʟʪʦʯʥʠ ʠ ʟʘʧʘʜʥʠ ʝʣʦʥʛʘʮʠʠ). ʅʘʡ-ʫʜʦʙʥʠʪʝ ʪʘ-

ʢʠʚʘ ʤʦʤʝʥʪʠ ʧʨʝʟ 2021 ʛ. ʱʝ ʙʲʜʘʪ ʚʝʯʝʨʠʪʝ ʦʢʦʣʦ 24 ʷʥʫʘʨʠ ʠ 17 ʤʘʡ, ʢʘʢʪʦ ʠ 
ʫʪʨʘʪʘ ʦʢʦʣʦ 25 ʦʢʪʦʤʚʨʠ. 

ʆʨʙʠʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ ʄʝʨʢʫʨʠʡ ʝ 87.97 ʜʥʠ, ʘ ʩʠʥʦʜʠʯʥʠʷʪ ï 115.88 ʜʥʠ. 
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ʊʘʙʣʠʮʘ 5. ʄʘʢʩʠʤʘʣʥʠ ʝʣʦʥʛʘʮʠʠ ʥʘ ʄʝʨʢʫʨʠʡ ʧʨʝʟ ʛʦʜʠʥʘʪʘ 

 
 

 

ʄʘʨʩ ʱʝ ʧʨʦʜʲʣʞʠ ʜʘ ʩʝ ʚʠʞʜʘ ʚʝʯʝʨ ʜʦ ʦʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʶʣʠ. ʅʘ 13 ʶʣʠ 

ʚʝʜʥʘʛʘ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘʥʝ ʪʦʡ ʱʝ ʙʲʜʝ ʥʘ 29ǋ 21ǌ ʦʪ ɺʝʥʝʨʘ. ʊʦʚʘ ʚʠʜʠʤʦ ʩʙʣʠ-

ʞʘʚʘʥʝ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ ʤʷʩʪʦ ʩ ʥʠʩʲʢ ʟʘʧʘʜʝʥ ʭʦʨʠʟʦʥʪ. ʉʲʝʜʠʥʝ-

ʥʠʝʪʦ ʧʦ ʨʝʢʪʘʩʮʝʥʟʠʷ ʥʘ ʜʚʝʪʝ ʧʣʘʥʝʪʠ ʱʝ ʙʲʜʝ ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ ʦʢʦʣʦ 09
h
 30

m
, 

ʢʦʛʘʪʦ ʄʘʨʩ ʱʝ ʙʲʜʝ ʥʘ 30ǋ ʶʞʥʦ ʦʪ ɺʝʥʝʨʘ. ʆʪ ʥʘʯʘʣʦʪʦ ʥʘ ʜʝʢʝʤʚʨʠ ʄʘʨʩ ʱʝ 

ʟʘʧʦʯʥʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʨʘʥʦ ʩʫʪʨʠʥ, ʥʠʩʢʦ ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ, ʚ ʩʲʟ-

ʚʝʟʜʠʝʪʦ ɺʝʟʥʠ. ʇʨʝʟ 2021 ʛ. ʏʝʨʚʝʥʘʪʘ ʧʣʘʥʝʪʘ ʥʷʤʘ ʜʘ ʧʨʝʤʠʥʝ ʧʨʝʟ ʦʧʦʟʠʮʠʷ 

(ʧʨʦʪʠʚʦʩʪʦ̫ ʥʠʝ). 

ʆʨʙʠʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ ʄʘʨʩ ʝ 686.96 ʜʥʠ (1.88 ʟʝʤʥʠ ʛʦʜʠʥʠ), ʘ ʩʠʥʦʜʠʯ-

ʥʠʷʪ ʤʫ ʝ 779.96 ʜʥʠ. 

 

ɺʲʚ ʚʝʯʝʨʠʪʝ ʥʘ 22, 23 ʠ 24 ʶʥʠ ʥʠʩʢʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ ʚ ʧʦʩʦʢʘ ʟʘʧʘʜ-

ʩʝʚʝʨʦʟʘʧʘʜ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʄʘʨʩ ʧʨʝʜ ʷʨʢʠʷʪ ʨʘʟʩʝʷʥ ʟʚʝʟʜʝʥ 

ʢʫʧ ʄ44 Ăʗʩʣʠñ (Beehive Cluster) ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʘʢ. ʅʘ 23 ʶʥʠ ʚʝʯʝʨʪʘ ʏʝʨʚʝ-

ʥʘʪʘ ʧʣʘʥʝʪʘ ʱʝ ʙʲʜʝ ʧʦʯʪʠ ʪʦʯʥʦ ʧʨʝʜ ʮʝʥʪʲʨʘ ʥʘ ʪʦʟʠ ʢʫʧ. ʗʚʣʝʥʠʝʪʦ ʱʝ ʩʝ 

ʥʘʙʣʜʁʘʚʘ ʤʘʣʢʦ ʪʨʫʜʥʦ, ʪʲʡ ʢʘʪʦ ʄʘʨʩ ʠ M44 ʱʝ ʙʲʜʘʪ ʥʘ ʚʠʩʦʯʠʥʘ ʦʢʦʣʦ 7Á 

ʥʘʜ ʭʦʨʠʟʦʥʪʘ, ʚʝʜʥʘʛʘ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘʥʝ (ʦʢʦʣʦ 22
h
 30

m
 ʟʘ ʉʦʬʠʷ). ʑʝ ʙʲʜʝ 

ʥʫʞʝʥ ʙʠʥʦʢʲʣ ʠ ʥʘʙʣʶʜʘʪʝʣʥʦ ʤʷʩʪʦ ʩ ʥʠʩʲʢ ʭʦʨʠʟʦʥʪ, ʜʦʩʪʘʪʲʯʥʦ ʦʪʜʘʣʝʯʝʥʦ 

ʦʪ ʥʦʱʥʠʪʝ ʩʚʝʪʣʠʥʠ ʥʘ ʛʨʘʜʦʚʝʪʝ. 
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ʄʘʨʩ ʥʘ ʬʦʥʘ ʥʘ ʟʚʝʟʜʥʠʷ ʢʫʧ ʄ44 ʗʩʣʠ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʘʢ, ʥʘ 23 ʶʥʠ ʦʢʦʣʦ 1 ʯʘʩ ʠ 30 ʤʠʥʫ-
ʪʠ ʩʣʝʜ ʟʘʣʝʟ ʩʣʲʥʮʝ (ʦʢʦʣʦ 22h 30m ʟʘ ʉʦʬʠʷ), ʗʚʣʝʥʠʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘ ʚʠʩʦʯʠʥʘ 
ʦʢʦʣʦ 7Á ʥʘʜ ʭʦʨʠʟʦʥʪʘ, ʚ ʧʦʩʦʢʘ ʟʘʧʘʜ-ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʱʝ ʝʜʥʦ ʧʦʜʦʙʥʦ ʷʚʣʝʥʠʝ ʱʝ ʩʝ ʩʣʫʯʠ ʥʘ 2 ʠ 3 ʶʣʠ, ʢʦʛʘʪʦ ɺʝʥʝʨʘ ʱʝ ʙʲ-

ʜʝ ʥʘ ʬʦʥʘ ʥʘ ʩʲʱʠʷ ʟʚʝʟʜʝʥ ʢʫʧ, ʤʘʢʘʨ ʠ ʚʩʪʨʘʥʠ ʦʪ ʥʝʛʦʚʠʷ ʮʝʥʪʲʨ. ɺʲʚ ʚʝʯʝ-

ʨʠʪʝ ʥʘ ʪʝʟʠ ʜʘʪʠ ʦʙʘʯʝ ʩʲʟʚʝʟʜʠʝʪʦ ʈʘʢ ʱʝ ʙʲʜʝ ʤʥʦʛʦ ʥʠʩʢʦ ʥʘ ʟʘʧʘʜ-

ʩʝʚʝʨʦʟʘʧʘʜ ʚʝʜʥʘʛʘ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘʥʝ. ɿʘʪʦʚʘ ʷʚʣʝʥʠʝʪʦ ʱʝ ʙʲʜʝ ʚʠʜʠʤʦ ʥʘ 

ʚʠʩʦʯʠʥʘ ʩʘʤʦ 2Á ʥʘʜ ʭʦʨʠʟʦʥʪʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʱʝ ʝ ʥʫʞʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʙʠ-

ʥʦʢʲʣ ʠʣʠ ʥʘ ʤʘʣʲʢ ʪʝʣʝʩʢʦʧ, ʦʪ ʤʷʩʪʦ ʩ ʤʥʦʛʦ ʥʠʩʲʢ ʟʘʧʘʜʝʥ ʭʦʨʠʟʦʥʪ. 
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ɺʝʥʝʨʘ ʥʘ ʬʦʥʘ ʥʘ ʟʚʝʟʜʥʠʷ ʢʫʧ ʄ44 ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʘʢ ʥʘ 2 ʶʣʠ ʦʢʦʣʦ ʯʘʩ ʠ ʧʦʣʦʚʠʥʘ ʩʣʝʜ 
ʟʘʣʝʟ ʩʣʲʥʮʝ. ʗʚʣʝʥʠʝʪʦ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʤʥʦʛʦ ʥʠʩʢʦ ʜʦ ʭʦʨʠʟʦʥʪʘ, ʚ ʧʦʩʦʢʘ ʟʘʧʘʜ-
ʩʝʚʝʨʦʟʘʧʘʜ 
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ʄʘʨʩ ʠ ɺʝʥʝʨʘ ʥʷʢʦʣʢʦ ʯʘʩʘ ʩʣʝʜ ʩʲʝʜʠʥʝʥʠʝʪʦ ʩʠ ʥʘ 13 ʶʣʠ, ʪʘʢʘ ʢʘʢʪʦ ʱʝ ʩʝ ʚʠʞʜʘʪ ʦʢʦʣʦ 
1 ʯʘʩ ʠ 20 ʤʠʥʫʪʠ ʩʣʝʜ ʟʘʣʝʟ ʩʣʲʥʮʝ (ʦʢʦʣʦ 22h 25m ʟʘ ʉʦʬʠʷ). ʊʦʛʘʚʘ ʜʚʝʪʝ ʧʣʘʥʝʪʠ ʱʝ ʙʲʜʘʪ 
ʥʘ ʦʢʦʣʦ 2Á ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ, ʥʘ ʲʛʣʦʚʦ ʦʪʩʪʦʷʥʠʝ 29ǋ 21ǌ ʝʜʥʘ ʦʪ ʜʨʫʛʘ. ʊʷʭʥʘʪʘ ʷʨʢʦʩʪ 

ʦʙʘʯʝ ʱʝ ʙʲʜʝ ʪʚʲʨʜʝ ʨʘʟʣʠʯʥʘ: 1.8 mag ʟʘ ʄʘʨʩ ʠ ï3.9 mag ʟʘ ɺʝʥʝʨʘ (ʩ ʨʘʟʣʠʢʘ ʙʣʠʟʦ 190 
ʧʲʪʠ). ʒʛʣʦʚʠʪʝ ʜʠʘʤʝʪʨʠ ʥʘ ʧʣʘʥʝʪʠʪʝ ʱʝ ʙʲʜʘʪ ʤʘʣʢʠ, ʧʦʨʘʜʠ ʪʷʭʥʘʪʘ ʦʪʜʘʣʝʯʝʥʦʩʪ: 3.8ǌ ʟʘ 
ʄʘʨʩ ʠ 11.8ǌ ʟʘ ɺʝʥʝʨʘ. ʄʣʘʜʘʪʘ ʃʫʥʘ ʱʝ ʙʲʜʝ ʚ ʩʲʱʘʪʘ ʯʘʩʪ ʥʘ ʥʝʙʝʪʦ, ʩ 14% ʦʩʚʝʪʝʥ ʜʠʩʢ 
(ʪʝʩʝʥ ʩʲʨʧ). ʗʚʣʝʥʠʝʪʦ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ ʤʷʩʪʦ ʩ ʥʠʩʲʢ ʟʘʧʘʜʝʥ ʭʦʨʠʟʦʥʪ 

 

ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ 

ɼʚʝʪʝ ʛʠʛʘʥʪʩʢʠ ʛʘʟʦʚʠ ʧʣʘʥʝʪʠ ʱʝ ʟʘʧʦʯʥʘʪ ʜʘ ʠʟʛʨʷʚʘʪ ʚ ʢʨʘʷ ʥʘ ʥʦɦ ʠʪʝ 

ʧʨʝʟ ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʤʘʨʪ. ʊʦʛʘʚʘ ʦʢʦʣʦ ʯʘʩ ʠ ʧʦʣʦʚʠʥʘ ʧʨʝʜʠ ʠʟʛʨʝʚʘ ʥʘ 

ʉʣʲʥʮʝʪʦ ʪʝ ʱʝ ʩʘ ʚʠʜʠʤʠ ʥʠʩʢʦ ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ, ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʂʦ-

ʟʠʨʦʛ. ʊʲʡ ʢʘʪʦ ʥʘ 21 ʜʝʢʝʤʚʨʠ 2020 ʛ. ʜʚʝʪʝ ʧʣʘʥʝʪʠ ʙʷʭʘ ʚ ʩʲʝʜʠʥʝʥʠʝ ʩ ʛʦʣʷ-

ʤʦ ʚʠʜʠʤʦ ʩʙʣʠʞʘʚʘʥʝ (ʩʘʤʦ ʥʘ ʦʢʦʣʦ 6ǋ), ʧʨʝʟ ʤʘʨʪ ʪʘʟʠ ʛʦʜʠʥʘ ʪʝ ʚʩʝ ʦʱʝ ʱʝ 

ʙʲʜʘʪ ʚʠʜʠʤʦ ʙʣʠʟʢʠ. ɺ ʢʨʘʷ ʥʘ ʥʦʱʠʪʝ ʥʘ 6 ʠ 7 ʘʧʨʠʣ ʠʟʪʲʥʷʚʘɦ ʠʷʪ ʣʫʥʝʥ 

ʩʲʨʧ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʙʣʠʟʦ ʜʦ ʪʝʟʠ ʧʣʘʥʝʪʠ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʂʦʟʠʨʦʛ. ʇʦ ʧʦʜʦʙʝʥ 

ʥʘʯʠʥ ʱʝ ʚʠʞʜʘʤʝ ʪʨʠʪʝ ʥʝʙʝʩʥʠ ʩʚʝʪʠʣʘ ʢʲʤ ʢʨʘʷ ʥʘ ʥʦʱʠʪʝ ʥʘ 4 ʠ 5 ʤʘʡ, ʥʘ 

31 ʤʘʡ ʠ ʥʘ 1 ʶʥʠ.  
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ʖʧʠʪʝʨ, ʉʘʪʫʨʥ ʠ ʃʫʥʘʪʘ ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ ʚ ʢʨʘʷ ʥʘ ʥʦʱʪʘ ʥʘ 6 ʘʧʨʠʣ. ʅʘ ʩʲʱʘʪʘ 
ʜʘʪʘ ʚ 11h 29m ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʚ ʩʲʝʜʠʥʝʥʠʝ ʩʲʩ ʉʘʪʫʨʥ, ʘ ʥʘ 7 ʘʧʨʠʣ ʚ 10h 17m ï ʩ ʖʧʠʪʝʨ 

ʂʘʢʪʦ ʠ ʧʨʝʟ ʤʠʥʘʣʘʪʘ ʛʦʜʠʥʘ, ʧʨʝʟ ʣʝʪʥʠʪʝ ʠ ʝʩʝʥʥʠʪʝ ʥʦʱʠ ʖʧʠʪʝʨ ʠ 

ʉʘʪʫʨʥ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʫʜʦʙʥʦ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ, ʩʲʦʪʚʝʪʥʦ ʚ ʩʲʟʚʝʟʜʠʷʪʘ 

ɺʦʜʦʣʝʡ ʠ ʂʦʟʠʨʦʛ. ʖʧʠʪʝʨ ʱʝ ʙʲʜʝ ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ (ʚ ʦʧʦʟʠʮʠʷ) ʥʘ ʉʣʲʥʮʝ-

ʪʦ ʥʘ 20 ʘʚʛʫʩʪ ʚ 03
h
 28

m
, ʘ ʉʘʪʫʨʥ ï 18 ʜʥʠ ʧʦ-ʨʘʥʦ, ʥʘ 2 ʘʚʛʫʩʪ ʚ 09

h
 14

m
. ʂʲʤ 

ʢʨʘʷ ʥʘ ʥʦʝʤʚʨʠ ʠ ʚ ʧʲʨʚʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʜʝʢʝʤʚʨʠ ʖʧʠʪʝʨ, ʉʘʪʫʨʥ ʠ ɺʝʥʝʨʘ 

ʱʝ ʧʨʠʚʣʠʯʘʪ ʧʦʛʣʝʜʘ ʚʝʯʝʨ ʥʘʜ ʶʛʦʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ. 

ʖʧʠʪʝʨ ʠʤʘ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 4 335.35 ʜʥʠ (11.87 ʟʝʤʥʠ ʛʦʜʠʥʠ) ʠ ʩʠʥʦ-

ʜʠʯʝʥ ʧʝʨʠʦʜ 398.86 ʜʥʠ. 

ʉʘʪʫʨʥ ʝ ʩ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 10 759.22 ʜʥʠ (29.46 ʟʝʤʥʠ ʛʦʜʠʥʠ) ʠ ʩʲʩ ʩʠ-

ʥʦʜʠʯʝʥ 378.09 ʜʥʠ. 

 

 

ʋʨʘʥ  

ʉʣʘʙʘʪʘ ʩʠʥʢʘʚʘ ʧʣʘʥʝʪʘ ʱʝ ʧʨʦʜʲʣʞʠ ʙʘʚʥʦ ʧʲʪʷ ʩʠ ʚ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʩʲʟ-

ʚʝʟʜʠʝʪʦ ʆʚʝʥ, ʩ ʷʨʢʦʩʪ ʦʢʦʣʦ 5.7 mag. ɺ ʥʘʯʘʣʦʪʦ ʥʘ 2021 ʛ. ʋʨʘʥ ʱʝ ʙʲʜʝ ʚʠ-

ʜʠʤʦ ʙʣʠʟʦ ʜʦ ʩʣʘʙʘʪʘ ʟʚʝʟʜʘ HD14203 ʦʪ ʆʚʝʥ, ʠʤʘʱʘ ʙʣʷʩʲʢ 7.8 mag. ɺ 

ʥʘʯʘʣʦʪʦ ʥʘ ʶʣʠ ʧʣʘʥʝʪʘʪʘ ʱʝ ʙʲʜʝ ʜʦ ʟʚʝʟʜʘʪʘ Omi Ari  (5.8 mag), ʘ ʚ ʢʨʘʷ ʥʘ 

ʛʦʜʠʥʘʪʘ ï ʜʦ ʞʲʣʪʝʥʠʢʘʚʘʪʘ ʟʚʝʟʜʘ 29 Ari (6.0 mag). ʊʦʛʘʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʪʘ 
ʯʨʝʟ ʚʠʟʫʘʣʥʠ ʥʘʙʣʶʜʝʥʠʷ ʩ ʪʝʣʝʩʢʦʧ, ʜʘ ʩʝ ʜʦʣʦʚʠ ʨʘʟʣʠʢʘʪʘ ʚ ʮʚʝʪʦʚʝʪʝ ʥʘ 
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ʋʨʘʥ ʠ ʪʘʟʠ ʟʚʝʟʜʘ. ʀ ʜʚʘʪʘ ʦʙʝʢʪʘ ʩʘ ʩ ʙʣʠʟʢʘ ʷʨʢʦʩʪ. ʂʦʦʨʜʠʥʘʪʠʪʝ ʥʘ 29 Ari 

ʢʲʤ ʝʧʦʭʘ 2000 ʩʘ RA: 02
h
 32

m
 54.1

s
 ʠ DEC: +15Á 02ǋ 05.2ǌ. 

ʅʘ 5 ʥʦʝʤʚʨʠ ʚ 01
h
 58

m
 ʋʨʘʥ ʱʝ ʙʲʜʝ ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ (ʚ ʦʧʦʟʠʮʠʷ) ʥʘ 

ʉʣʲʥʮʝʪʦ, ʥʘ ʢʦʦʨʜʠʥʘʪʠ (ʢʲʤ ʝʧʦʭʘ 2000) RA: 02
h
 40

m
 40.3

s
 ʠ 

DEC: +15Á 10ǋ 39.3ǌ. ɺ ʥʦʠɦʪʝ ʦʢʦʣʦ ʪʘʟʠ ʜʘʪʘ ʧʣʘʥʝʪʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʩ ʷʨʢʦʩʪ 5.6 mag ʠ ʩ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ 3.7ǌ. ʃʫʥʘʪʘ ʥʷʤʘ ʜʘ ʧʨʝʯʠ ʥʘ ʥʘʙʣʶʜʝʥʠʷ-

ʪʘ. 

ʄʘʢʘʨ ʯʝ ʪʝʦʨʝʪʠʯʥʦ ʙʠ ʩʣʝʜʚʘʣʦ ʋʨʘʥ ʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʙʝʣʷʟʘʥ ʩ ʥʝʚʲʦ-

ʨʲʞʝʥʦ ʦʢʦ, ʥʘ ʧʨʘʢʪʠʢʘ ʪʦʚʘ ʝ ʥʝʚʲʟʤʦʞʥʦ ï ʪʦʡ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʧʦʟʥʘʪ 

ʩʨʝʜ ʩʣʘʙʠʪʝ ʟʚʝʟʜʠ ʚ ʪʘʟʠ ʯʘʩʪ ʥʘ ʥʝʙʝʪʦ. ʄʦʞʝ ʜʘ ʩʝ ʦʧʠʪʘ ʜʘ ʙʲʜʝ ʥʘʤʝʨʝʥ ʩ 

ʙʠʥʦʢʲʣ, ʩʣʝʜ ʢʘʪʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʝ ʟʘʧʘʤʝʪʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʤʫ ʩʨʝʜ ʟʚʝʟʜʠ-

ʪʝ ʚ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʆʚʝʥ.  

ʋʨʘʥ ʝ ʥʘʙʣʶʜʘʚʘʥ ʟʘ ʧʨʲʚ ʧʲʪ ʦʪ ʘʥʛʣʠʡʩʢʠʷʪ ʘʩʪʨʦʥʦʤ ʋʡʣ̫ʤ ʍʝʨʰʝʣ, 

ʢʦʡʪʦ ʦʙʷʚʷʚʘ ʪʦʚʘ ʩʚʦʝ ʦʪʢʨʠʪʠʝ ʥʘ 13 ʤʘʨʪ 1781 ʛ. 

ʆʨʙʠʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ ʋʨʘʥ ʝ 30 688.5 ʜʥʠ (84.02 ʟʝʤʥʠ ʛʦʜʠʥʠ), ʘ ʩʠʥʦ-

ʜʠʯʥʠʷʪ ʤʫ ʧʝʨʠʦʜ ʝ 369.66 ʜʥʠ. 

 

 

ʅʝʧʪʫʥ  

ʏʝʪʚʲʨʪʠʷʪ ʛʘʟʦʚ ʛʠʛʘʥʪ ʚ ʉʣʲʥʯʝʚʘʪʘ ʩʠʩʪʝʤʘ ʱʝ ʩʝ ʜʚʠʞʠ ʙʘʚʥʦ ʚ ʩʝʚʝ-

ʨʦʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ɺʦʜʦʣʝʡ, ʩ ʷʨʢʦʩʪ ʦʢʦʣʦ 7.9 mag ʠ ʲʛʣʦʚ ʜʠʘ-

ʤʝʪʲʨ 2.4ǌ. ɺ ʥʘʯʘʣʦʪʦ ʥʘ 2021 ʛ. ʅʝʧʪʫʥ ʱʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘ 37ǋ ʶʛʦʟʘʧʘʜʥʦ ʦʪ 

ʟʚʝʟʜʘʪʘ 96 Aqr, ʠʤʘʱʘ ʙʣʷʩʲʢ 5.6 mag. ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʶʣʠ ʧʣʘʥʝʪʘʪʘ ʱʝ ʝ ʚʠ-

ʜʠʤʘ ʜʦ ʟʚʝʟʜʘʪʘ HD221801 (7.2 mag), ʘ ʚ ʢʨʘʷ ʥʘ ʛʦʜʠʥʘʪʘ ï ʥʘ 23ǋ ʦʪ ʟʚʝʟʜʘʪʘ 

HD220785 (8.2 mag). 

ʅʘ 14 ʩʝʧʪʝʤʚʨʠ ʚ 12
h
 21

m
 ʅʝʧʪʫʥ ʱʝ ʙʲʜʝ ʚ ʧʨʦʪʠʚʦʩʪʦʥ̫ʠʝ ʥʘ ʉʣʲʥʮʝʪʦ, 

ʩ ʷʨʢʦʩʪ 7.8 mag ʠ ʩ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ 2.5ǌ. ʊʦʛʘʚʘ ʪʦʡ ʱʝ ʙʲʜʝ ʥʘ ʢʦʦʨʜʠʥʘʪʠ 

(ʢʲʤ ʝʧʦʭʘ 2000) RA: 23
h
 30

m
 36.14

s
 ʠ DEC: ï04Á 26ǋ 53.1ǌ. 

ʊʘʟʠ ʧʣʘʥʝʪʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʝʬʝʢʪʠʚʥʦ ʩʘʤʦ ʩ ʪʝʣʝʩʢʦʧ, ʤʘʢʘʨ ʯʝ 

ʪʝʦʨʝʪʠʯʥʦ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʠ ʩ ʙʠʥʦʢʲʣ.  

ʅʝʧʪʫʥ ʝ ʥʘʙʣʶʜʘʚʘʥ ʟʘ ʧʨʲʚ ʧʲʪ ʦʪ ʥʝʤʩʢʠʷʪ ʘʩʪʨʦʥʦʤ ʁʦʭʘʥ ɻʦʜʬʨʠʜ 

ɻʘʣ ʥʘ 23 ʩʝʧʪʝʤʚʨʠ 1846 ʛ., ʥʘ ʧʦʟʠʮʠʷ ʩʘʤʦ ʩ 1Á ʨʘʟʣʠʢʘ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʠʟʯʠʩʣʝʥʘʪʘ ʦʪ ʬʨʝʥʩʢʠʷ ʤʘʪʝʤʘʪʠʢ ʠ ʘʩʪʨʦʥʦʤ ʖʨʙʝʥ ʃʴʦʚʝʨʠʝ. ɻʦʜʠʥʠ ʧʨʝʜʠ 

ʪʦʚʘ ʜʨʫʛ ʬʨʝʥʩʢʠ ʘʩʪʨʦʥʦʤ ï ɸʣʝʢʩʠʩ ɹʫʚʘʨ ʜʦʧʫʩʢʘ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʧʣʘ-

ʥʝʪʘ ʦʪʚʲʜ ʋʨʘʥ, ʧʦʨʘʜʠ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʦʨʙʠʪʘʪʘ ʥʘ ʩʘʤʠʷʪ ʋʨʘʥ, 

ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʪʦ ʩʤʫʱʝʥʠʝ ʥʘ ʥʝʠʟʚʝʩʪʥʘʪʘ ʜʦʪʦʛʘʚʘ ʦʩʤʘ 

ʧʣʘʥʝʪʘ.  

ʆʨʙʠʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʥʘ ʅʝʧʪʫʥ ʝ 60 182 ʜʥʠ (164.8 ʟʝʤʥʠ ʛʦʜʠʥʠ), ʘ ʩʠʥʦ-

ʜʠʯʥʠʷʪ ʤʫ ʧʝʨʠʦʜ ï 367.49 ʜʥʠ. 
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ʇʣʘʥʝʪʥʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʇʣʘʥʝʪʠʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʚʠʥʘʛʠ ʙʣʠʟʦ ʜʦ ʝʢʣʠʧʪʠʢʘʪʘ ʠʣʠ ʥʘ ʩʘʤʘʪʘ ʥʝʷ. 

ʇʨʠʯʠʥʘʪʘ ʟʘ ʪʦʚʘ ʩʘ ʥʝʛʦʣʝʤʠʪʝ ʥʘʢʣʦʥʠ ʥʘ ʪʝʭʥʠʪʝ ʦʨʙʠʪʠ ʩʧʨʷʤʦ ʨʘʚʥʠʥʘʪʘ 

ʥʘ ʟʝʤʥʘʪʘ ʦʨʙʠʪʘ, ʥʘʨʠʯʘʥʘ ʝʢʣʠʧʪʠʯʥʘ ʨʘʚʥʠʥʘ.  

ʂʦʛʘʪʦ ʝʜʥʘ ʚʲʪʨʝʰʥʘ (ʜʦʣʥʘ) ʧʣʘʥʝʪʘ ʝ ʚ ʤʘʢʩʠʤʘʣʥʘ ʠʟʪʦʯʥʘ ʠʣʠ ʚ ʤʘʢ-

ʩʠʤʘʣʥʘ ʟʘʧʘʜʥʘ ʝʣʦʥʛʘʮʠʷ (Greatest eastern / western elongation), ʪʷ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʥʘʡ-ʜʲʣʛʦ ʚʨʝʤʝ ʚʝʯʝʨ ʩʣʝʜ ʟʘʣʝʟʘ ʥʘ ʉʣʲʥʮʝʪʦ, ʨʝʩʧ. ʩʫʪʨʠʥ ʧʨʝʜʠ ʠʟʛʨʝʚʘ. 

ɻʣʝʜʘʥ ʧʨʝʟ ʪʝʣʝʩʢʦʧ ʚ ʪʝʟʠ ʤʦʤʝʥʪʠ, ʜʠʩʢʲʪ ʥʘ ʧʣʘʥʝʪʘʪʘ ʠʟʛʣʝʞʜʘ ʦʩʚʝʪʝʥ 

ʥʘʧʦʣʦʚʠʥʘ. ʇʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʩʠ ʝʣʦʥʛʘʮʠʠ ʄʝʨʢʫʨʠʡ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʥʘ ʲʛʣʦʚʠ ʦʪʩʪʦʷʥʠʷ ʤʝʞʜʫ 18Á ʠ 28Á ʦʪ ʉʣʲʥʮʝʪʦ, ʘ ɺʝʥʝʨʘ ï ʥʘ ʦʪʩʪʦʷʥʠʷ 

ʤʝʞʜʫ 45Á ʠ 47Á.  

 

 

ʇʣʘʥʝʪʥʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 
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ʂʦʛʘʪʦ ʝʜʥʘ ʚʲʪʨʝʰʥʘ ʧʣʘʥʝʪʘ ʝ ʚ ʜʦʣʥʦ (ʚʲʪʨʝʰʥʦ) ʠʣʠ ʚ ʛʦʨʥʦ (ʚʲʥʰʥʦ) 

ʩʲʝʜʠʥʝʥʠʝ ʩʲʩ ʉʣʲʥʮʝʪʦ (Interior / Superior conjunction), ʪʷ ʩʝ ʥʘʤʠʨʘ ʚ ʥʘʡ-

ʙʣʠʟʢʘʪʘ ʜʦ ʥʘʩ, ʨʝʩʧ. ʚ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʦʪ ʥʘʩ ʪʦʯʢʘ ʦʪ ʩʚʦʷʪʘ ʦʨʙʠʪʘ. ʆʢʦʣʦ 

ʪʝʟʠ ʤʦʤʝʥʪʠ ʧʣʘʥʝʪʘʪʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ, ʪʲʡ ʢʘʪʦ ʩʝ ʛʫʙʠ ʚ ʩʠʷʥʠʝʪʦ 

ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ.  

ʂʦʛʘʪʦ ʝʜʥʘ ʚʲʥʰʥʘ (ʛʦʨʥʘ) ʧʣʘʥʝʪʘ ʝ ʚ ʠʟʪʦʯʥʘ ʢʚʘʜʨʘʪʫʨʘ (Eastern 

quadrature), ʪʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʧʲʨʚʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʥʦʱʪʘ, ʚ ʧʦʩʦʢʘ ʥʘ 90Á ʠʟ-

ʪʦʯʥʦ ʦʪ ʚʝʯʝ ʟʘʣʷʟʣʦʪʦ ʉʣʲʥʮʝ. ɸʢʦ ʝʜʥʘ ʚʲʥʰʥʘ ʧʣʘʥʝʪʘ ʝ ʚ ʟʘʧʘʜʥʘ ʢʚʘʜʨʘ-

ʪʫʨʘ (Western quadrature), ʪʷ ʝ ʚʠʜʠʤʘ ʚʲʚ ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʥʦʱʪʘ, ʥʘ 90Á 

ʟʘʧʘʜʥʦ ʦʪ ʦʱʝ ʥʝʠʟʛʨʷʣʦʪʦ ʉʣʲʥʮʝ. 

ʂʦʛʘʪʦ ʝʜʥʘ ʚʲʥʰʥʘ ʧʣʘʥʝʪʘ ʝ ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʥʘ ʉʣʲʥʮʝʪʦ (Opposition), 

ʪʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʜʦʙʨʝ ï ʚ ʧʦʣʫʥʦʱ, ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ. ʆʢʦʣʦ 

ʪʦʟʠ ʤʦʤʝʥʪ ʧʣʘʥʝʪʘʪʘ ʝ ʥʘʡ-ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʝ ʚʠʞʜʘ ʩ ʥʘʡ-

ʛʦʣʷʤ ʲʛʣʦʚ ʜʠʘʤʝʪʲʨ ʠ ʩ ʥʘʡ-ʚʠʩʦʢʘ ʷʨʢʦʩʪ.  

ʂʦʛʘʪʦ ʝʜʥʘ ʚʲʥʰʥʘ ʧʣʘʥʝʪʘ ʝ ʚ ʩʲʝʜʠʥʝʥʠʝ ʩʲʩ ʉʣʲʥʮʝʪʦ (Conjunction), ʪʷ 

ʩʝ ʥʘʤʠʨʘ ʚ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʘʪʘ ʦʪ ʥʘʩ ʪʦʯʢʘ ʥʘ ʩʚʦʷʪʘ ʦʨʙʠʪʘ ʠ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘ, ʧʦʥʝʞʝ ʩʝ ʛʫʙʠ ʚ ʩʠʷʥʠʝʪʦ ʦʢʦʣʦ ʮʝʥʪʨʘʣʥʦʪʦ ʥʠ ʩʚʝʪʠʣʦ.  

 

ʉʲʝʜʠʥʝʥʠʝ ʥʘ ʜʚʝ ʧʣʘʥʝʪʠ ʠʣʠ ʥʘ ʧʣʘʥʝʪʘ ʩ ʃʫʥʘʪʘ ʠʤʘʤʝ, ʢʦʛʘʪʦ ʩʝ ʠʟ-

ʨʘʚʥʷʪ ʪʝʭʥʠʪʝ ʨʝʢʪʘʩʮʝʥʟʠʠ ʠʣʠ ʝʢʣʠʧʪʠʯʥʠ ʜʲʣʞʠʥʠ. ʇʨʠ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʪʘ-

ʢʠʚʘ ʷʚʣʝʥʠʷ ʩʣʝʜʚʘ ʜʘ ʩʝ ʫʪʦʯʥʠ ʜʘʣʠ ʩʲʝʜʠʥʝʥʠʝʪʦ ʝ ʧʦ ʨʝʢʪʘʩʮʝʥʟʠʷ ʠʣʠ ʧʦ 

ʝʢʣʠʧʪʠʯʥʘ ʜʣ̡ʞʠʥʘ. ʇʦ ʚʨʝʤʝ ʥʘ ʩʲʝʜʠʥʝʥʠʝʪʦ ʜʚʘʪʘ ʦʙʝʢʪʘ ʩʘ ʚʠʜʠʤʦ ʙʣʠʟʦ ʠ 

ʘʢʦ ʩʘ ʷʨʢʠ, ʪʝ ʧʨʠʚʣʠʯʘʪ ʧʦʛʣʝʜʘ ʢʲʤ ʦʙʣʘʩʪʪʘ ʦʪ ʥʝʙʝʪʦ, ʢʲʜʝʪʦ ʩʝ ʥʘʤʠʨʘʪ. 
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67P/ʏʫʨʶʤʦʚ-ɻʝʨʘʩʠʤʝʥʢʦ 

ʊʘʟʠ ʢʦʤʝʪʘ ʩʝ ʦʯʘʢʚʘ ʜʘ ʜʦʩʪʠʛʥʝ ʷʨʢʦʩʪ ʦʢʦʣʦ 8 mag (ʚʠʜʠʤʘ ʟʚʝʟʜʥʘ ʚʝ-

ʣʠʯʠʥʘ) ʧʨʝʟ ʥʦʝʤʚʨʠ ʠ ʜʝʢʝʤʚʨʠ, ʢʦʛʘʪʦ ʱʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʙʝʣʷʟʘʥʘ ʩ ʤʦʱʝʥ 

ʙʠʥʦʢʲʣ. 

67P/ʏʫʨʶʤʦʚ-ɻʝʨʘʩʠʤʝʥʢʦ ʙʝ ʮʝʣ ʥʘ ʢʦʩʤʠʯʝʩʢʠʷ ʘʧʘʨʘʪ ʈʦʟʝʪʘ, ʠʟʩʪʨʝʣʷʥ 

ʦʪ ɽʂɸ ʥʘ 2 ʤʘʨʪ 2004 ʛ. ʉʣʝʜ 10 ʛʦʜʠʥʠ ʧʪ̡ʫʚʘʥʝ ʪʦʡ ʚʣʝʟʝ ʚ ʦʨʙʠʪʘ ʦʢʦʣʦ 

ʷʜʨʦʪʦ ʥʘ ʪʘʟʠ ʢʦʤʝʪʘ ʠ ʥʘ 12 ʥʦʝʤʚʨʠ 2014 ʛ. ʩʧʫʩʥʘ ʚʲʨʭʫ ʥʝʛʦʚʘʪʘ ʧʦʚʲʨʭ-

ʥʦʩʪ ʘʧʘʨʘʪʘ ʌʠʣʝ.  

67P ʝ ʢʲʩʦʧʝʨʠʦʜʠʯʥʘ ʢʦʤʝʪʘ, ʩ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 6.4 ʛʦʜʠʥʠ. ʇʦʨʝʜʥʦʪʦ Ⱬ 

ʧʨʝʤʠʥʘʚʘʥʝ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʱʝ ʙʲʜʝ ʥʘ 2 ʥʦʝʤʚʨʠ 2021 ʛ., ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʦʪ 

ʉʣʲʥʮʝʪʦ ʙʣʠʟʦ 181 100 000 km. ʂʦʤʝʪʘʪʘ ʝ ʦʪʢʨʠʪʘ ʦʪ ʨʫʩʢʠʪʝ ʘʩʪʨʦʥʦʤʠ ʂʣʠʤ 

ʏʫʨʶʤʦʚ ʠ ʉʚʝʪʣʘʥʘ ɻʝʨʘʩʠʤʝʥʢʦ ʥʘ 23 ʦʢʪʦʤʚʨʠ 1969 ʛ., ʧʦ ʩʥʠʤʢʠ ʟʘʩʥʝʪʠ 

ʧʨʝʟ ʩʝʧʪʝʤʚʨʠ ʩʲʱʘʪʘ ʛʦʜʠʥʘ. 

 

 

ɺʠʜʠʤʠʷʪ ʧʲʪ ʥʘ ʢʦʤʝʪʘʪʘ 67P/ʏʫʨʶʤʦʚ-ɻʝʨʘʩʠʤʝʥʢʦ ʦʪ ʩʨʝʜʘʪʘ ʥʘ ʦʢʪʦʤʚʨʠ 2021 ʜʦ ʦʢʦʣʦ 
ʢʨʘʷ ʥʘ ʷʥʫʘʨʠ 2022 ʛ. ʇʦʣʦʞʝʥʠʷʪʘ ʥʘ ʢʦʤʝʪʘʪʘ ʩʘ ʦʪʙʝʣʷʟʘʥʠ ʚʲʚ ʬʦʨʤʘʪ ʤʝʩʝʮ-ʜʝʥ (mm-
dd) ʧʨʝʟ 5 ʜʥʠ, ʟʘ 04h ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʤʝʩʝʮʠ ʦʪ ʛʦʜʠʥʘʪʘ ʩʲʟʚʝʟʜʠʷʪʘ 

ɹʣʠʟʥʘʮʠ ʠ ʈʘʢ, ʧʨʝʟ ʢʦʠʪʦ ʱʝ ʧʨʝʤʠʥʝ 67P, ʩʘ ʥʘʡ-ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ ʢʲʤ ʢʨʘʷ ʥʘ ʥʦʱʠʪʝ. ɺ 
ʩʪʘʪʠʷʪʘ Ăʇʲʪʠʱʘʪʘ ʥʘ ʢʦʤʝʪʠʪʝñ ʚ ʪʘʟʠ ʢʥʠʛʘ ʱʝ ʥʘʤʝʨʠʪʝ ʪʘʙʣʠʮʘ ʩ ʝʬʝʤʝʨʠʜʠ ʟʘ ʪʘʟʠ 
ʢʦʤʝʪʘ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʜʘʪʠʪʝ, ʫʢʘʟʘʥʠ ʚ ʢʘʨʪʘʪʘ 
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ʂʘʢʪʦ ʧʦʢʘʟʚʘ ʥʝʡʥʦʪʦ ʦʟʥʘʯʝʥʠʝ, ʪʦʚʘ ʝ ʧʲʨʚʘʪʘ ʦʪʢʨʠʪʘ ʢʦʤʝʪʘ ʟʘ 2021 ʛ. 

ʊʷ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʡ-ʜʦʙʨʝ ʦʪ ʢʨʘʷ ʥʘ ʥʦʝʤʚʨʠ ʜʦ ʦʢʦʣʦ 12 ʜʝʢʝʤʚ-

ʨʠ ʨʘʥʦ ʩʫʪʨʠʥ. A1 (Leonard) ʱʝ ʧʨʝʤʠʥʝ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 3 ʷʥʫʘʨʠ 2022 ʛ., 

ʥʘ ʨʘʟʩʪʦʷʥʠʝ 0.6152 AU (92.03 ʤʣʥ. km) ʦʪ ʉʣʲʥʮʝʪʦ. ʅʘʡ-ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ A1 

(Leonard) ʱʝ ʙʲʜʝ ʥʘ 12 ʜʝʢʝʤʚʨʠ 2021 ʛ., ʥʘ 0.233 AU (34.86 ʤʣʥ. km). ʆʯʘʢʚʘ-

ʥʘʪʘ ʥʝʡʥʘ ʤʘʢʩʠʤʘʣʥʘ ʷʨʢʦʩʪ ʝ ʦʢʦʣʦ 5 mag ʩʧʦʨʝʜ ʧʦ-ʦʧʪʠʤʠʩʪʠʯʥʠʪʝ ʧʨʦʛ-

ʥʦʟʠ. 

 

 

ʀʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʥʝʙʝʪʦ ʥʘ 18 ʥʦʝʤʚʨʠ 2021 ʦʢʦʣʦ 1 ʯʘʩ ʠ 5 ʤʠʥ. ʧʨʝʜʠ ʠʟʛʨʝʚ ʩʣʲʥʮʝ (ʚ 
06h 15m EET ʟʘ ʉʦʬʠʷ) ʠ ʚʠʜʠʤʠʷʪ ʧʲʪ ʥʘ C/2021 A1 (Leonard) ʚ ʢʨʘʷ ʥʘ ʥʦʝʤʚʨʠ ʠ ʧʨʝʟ ʧʲʨ-
ʚʠʪʝ 11 ʜʥʠ ʥʘ ʜʝʢʝʤʚʨʠ. ʇʦʟʠʮʠʠʪʝ ʥʘ ʢʦʤʝʪʘʪʘ ʩʘ ʦʟʥʘʯʝʥʠ ʧʨʝʟ ʜʚʘ ʜʥʠ, ʚʲʚ ʬʦʨʤʘʪ ʤʝʩʝʮ-
ʜʝʥ (mm-dd). 
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ɺʠʜʠʤʠʪʝ ʧʲʪʠʱʘ ʥʘ C/2021 A1 (Leonard) ʦʪ ʩʨʝʜʘʪʘ ʥʘ ʥʦʝʤʚʨʠ ʜʦ ʦʢʦʣʦ ʢʨʘʷ ʥʘ ʜʝʢʝʤʚʨʠ 
2021 ʛ., ʠ ʥʘ ʤʥʦʛʦ ʧʦ-ʩʣʘʙʘʪʘ ʢʦʤʝʪʘ 342P/SOHO ʧʨʝʟ ʦʢʪʦʤʚʨʠ ʠ ʥʦʝʤʚʨʠ 2021 ʛ. ʇʦʟʠʮʠʠ-
ʪʝ ʥʘ ʢʦʤʝʪʠʪʝ ʩʘ ʦʟʥʘʯʝʥʠ ʧʨʝʟ 3 ʜʥʠ, ʚʲʚ ʬʦʨʤʘʪ ʤʝʩʝʮ-ʜʝʥ (mm-dd). 
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ʇʨʠ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʤʝʪʝʦʨʥʠ ʧʦʪʦʮʠ ʧʦ ʚʨʝʤʝ ʥʘ ʪʝʭʥʠʪʝ 

ʤʘʢʩʠʤʫʤʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʦʙʨʘʟʠʤ ʩ ʪʨʠ ʚʘʞʥʠ ʫʩʣʦʚʠʷ: ʇʲʨʚʦ ʪʨʷʙʚʘ ʜʘ ʧʨʦ-

ʚʝʨʠʤ ʜʘʣʠ ʤʘʢʩʠʤʫʤʲʪ ʥʘ ʧʦʪʦʢʘ, ʢʦʡʪʦ ʠʩʢʘʤʝ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ, ʩʝ ʧʘʜʘ ʚ 

ʪʲʤʥʘʪʘ ʯʘʩʪ ʥʘ ʜʝʥʦʥʦʱʠʝʪʦ ʟʘ ʥʘʰʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʜʲʣʞʠʥʠ. ɸʢʦ ʩʝ ʧʘʜʘ ʧʨʝʟ 

ʜʝʥʷ, ʧʨʝʮʝʥʷʚʘʤʝ ʢʦʝ ʝ ʥʘʡ-ʙʣʠʟʢʦʪʦ ʜʦ ʥʝʛʦ ʫʜʦʙʥʦ ʚʨʝʤʝ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ï ʚ 

ʥʘʯʘʣʦʪʦ ʠʣʠ ʚ ʢʨʘʷ ʥʘ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʥʦʱ. ɺʪʦʨʦʪʦ ʚʘʞʥʦ ʥʝʱʦ ʝ ʜʘ ʠʟʙʝʨʝʤ 

ʚʨʝʤʝ ʟʘ ʥʘʙʣʶʜʝʥʠʝ, ʢʦʛʘʪʦ ʪ.ʥʘʨ. ʨʘʜʠʘʥʪ ʥʘ ʤʝʪʝʦʨʥʠʷ ʧʦʪʦʢ ʝ ʥʘʜ ʭʦʨʠʟʦʥ-

ʪʘ. ʂʦʣʢʦʪʦ ʧʦ-ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ ʝ ʨʘʜʠʘʥʪʲʪ, ʪʦʣʢʦʚʘ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʤʝʪʝʦʨʠ ʱʝ 

ʚʠʜʠʤ ʦʪ ʜʘʜʝʥʠʷ ʧʦʪʦʢ. 

ʊʨʝʪʦʪʦ, ʥʦ ʥʝ ʥʘʡ-ʤʘʣʦʚʘʞʥʦ ʫʩʣʦʚʠʝ ʩʝ ʦʪʥʘʩʷ ʟʘ ʃʫʥʘʪʘ. ɸʢʦ ʪʷ ʝ ʥʘʜ 

ʭʦʨʠʟʦʥʪʘ ʠ ʚʲʚ ʬʘʟʘ ʙʣʠʟʢʘ ʜʦ ʧʲʣʥʦʣʫʥʠʝ, ʱʝ ʩʲʟʜʘʚʘ ʩʚʝʪʲʣ ʬʦʥ ʥʘ ʥʝʙʝʪʦ, 

ʧʨʠ ʢʦʡʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʚʲʨʚhʘʪ ʝʬʝʢʪʠʚʥʠ ʥʘʙʣʶʜʝʥʠʷ.  

ɺ ʢʨʘʷ ʥʘ ʪʘʟʠ ʯʘʩʪ ʱʝ ʥʘʤʝʨʠʪʝ ʨʘʟʷʩʥʝʥʠʷ ʟʘ ʧʦʥʷʪʠʝʪʦ ʨʘʜʠʘʥʪ, ʢʘʢʪʦ ʠ 

ʥʷʢʦʠ ʧʨʝʧʦʨʲʢʠ ʢʲʤ ʞʝʣʘʝʱʠʪʝ ʜʘ ʧʨʦʚʝʞʜʘʪ ʤʝʪʝʦʨʥʠ ʥʘʙʣʜʁʝʥʠʷ. 

 

 

ʂʚʘʜʨʘʥʪʠʜʠ (QUA)  

ʊʠʧʠʯʝʥ ʧʨʠʤʝʨ ʟʘ ʣʦʰʦ ʩʲʯʝʪʘʥʠʝ ʥʘ ʛʦʨʝʦʧʠʩʘʥʠʪʝ ʫʩʣʦʚʠʷ ʱʝ ʠʤʘʤʝ 

ʧʨʠ ʪʦʟʠ ʧʦʪʦʢ, ʢʦʡʪʦ ʝ ʧʲʨʚʠʷʪ ʦʪ ʪʨʠʪʝ ʥʘʡ-ʘʢʪʠʚʥʠ ʧʦʪʦʢʘ ʧʨʝʟ ʛʦʜʠʥʘʪʘ. 

ʂʚʘʜʨʘʥʪʠʜʠ ʝ ʘʢʪʠʚʝʥ ʚ ʩʘʤʦʪʦ ʥʘʯʘʣʦ ʥʘ ʷʥʫʘʨʠ ʠ ʠʤʘ ʜʦʩʪʘ ʢʨʘʪʲʢ ʤʘʢʩʠ-

ʤʫʤ, ʪʨʘʝʱ ʧʦ-ʤʘʣʢʦ ʦʪ ʧʦʣʦʚʠʥ ʯʘʩ. ɿʘ 2021 ʛ. ʤʘʢʩʠʤʫʤʲʪ ʩʝ ʧʘʜʘ ʥʘ 3 ʷʥʫʘʨʠ 

ʦʢʦʣʦ 16
h
 30

m
, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʦʪ ɹʲʣʛʘʨʠʷ ʥʷʤʘ ʜʘ ʤʦʞʝʤ ʜʘ ʛʦ ʥʘʙʣʶʜʘʚʘʤʝ 

ʧʦʨʘʜʠ ʜʥʝʚʥʘʪʘ ʩʚʝʪʣʠʥʘ. ɺ ʩʪʨʘʥʠʪʝ ʠʟʪʦʯʥʦ ʦʪ ʥʘʩ ʫʩʣʦʚʠʷʪʘ ʩʲʱʦ ʥʷʤʘ ʜʘ ʩʘ 

ʜʦʙʨʠ ï ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʩʲʩ 77% ʦʩʚʝʪʝʥ ʜʠʩʢ ʠ ʱʝ ʝ ʚʠʜʠʤʘ 

ʧʨʝʟ ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʥʦʱʪʘ, ʢʦʛʘʪʦ ʨʘʜʠʘʥʪʲʪ ʩʝ ʠʟʜʠʛʘ ʚʠʩʦʢʦ ʥʘʜ ʭʦʨʠ-

ʟʦʥʪʘ. 

ʇʨʠʥʮʠʧʥʦ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʪ.ʥʘʨ. ʟʝʥʠʪʥʦ ʯʘʩʦʚʦ ʯʠʩʣʦ ʥʘ ʂʚʘʜ-

ʨʘʥʪʠʜʠ ʝ ʦʢʦʣʦ 120 (å 120 ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ ʧʨʠ ʠʜʝʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ ʥʘʙʣʶʜʝʥʠʝ). 

ʊʦʟʠ ʧʦʪʦʢ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ ï ʦʙʣʘʮʠ ʦʪ ʢʦʩʤʠʯʝʩʢʠ ʯʘʩʪʠʮʠ, ʦʪ-

ʜʝʣʷʱʠ ʩʝ ʧʨʠ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ ʜʚʝ ʪʝʣʘ: ʢʦʤʝʪʘʪʘ 96P/Machholz 1 (ʩ ʦʨʙʠʪʘʣʝʥ 

ʧʝʨʠʦʜ 5,3 ʛʦʜʠʥʠ) ʠ ʘʩʪʝʨʦʠʜʲʪ 2003 EH1 (ʩ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 5.5 ʛʦʜʠʥʠ). 

 

 

ʃʠʨʠʜʠ (LYR) 

ʄʘʢʩʠʤʫʤʲʪ ʥʘ ʤʝʪʝʦʨʥʠʷ ʧʦʪʦʢ ʃʠʨʠʜʠ ʪʘʟʠ ʛʦʜʠʥʘ ʱʝ ʙʲʜʝ ʥʘ 22 ʘʧʨʠʣ 

ʦʢʦʣʦ 16
h
 ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ, ʢʦʛʘʪʦ ʟʝʥʠʪʥʦʪʦ ʯʘʩʦʚʦ ʯʠʩʣʦ ʥʘ ʧʦʪʦʢʘ ʜʦʩʪʠʛʘ 

ʦʢʦʣʦ 18. ʆʩʚʝʥ ʯʝ ʟʘ ʥʘʩ ʩʝ ʧʘʜʘ ʧʨʝʟ ʜʝʥʷ, ʤʘʢʩʠʤʫʤʲʪ ʝ ʚ ʧʝʨʠʦʜ, ʢʦʛʘʪʦ ʃʫ-

ʥʘʪʘ ʝ ʚʲʚ ʬʘʟʘ ʦʢʦʣʦ 2 ʜʥʠ ʩʣʝʜ ʧʲʨʚʘ ʯʝʪʚʲʨʪ ʠ ʩʠʣʥʦ ʱʝ ʟʘʪʨʫʜʥʷʚʘ ʥʘʙʣʶ-

ʜʝʥʠʷʪʘ. ʇʦ ʧʨʠʥʮʠʧ ʧʦʪʦʢʲʪ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʣʝʜ 22
h
, ʢʦʛʘʪʦ 

ʩʲʟʚʝʟʜʠʝʪʦ ʃʠʨʘ ʩʝ ʠʟʜʠʛʘ ʥʘʜ ʩʝʚʝʨʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ. ʂʲʤ ʢʨʘʷ ʥʘ ʥʦʱʪʘ 

ʨʘʜʠʘʥʪʲʪ ʝ ʚʝʯʝ ʚʠʩʦʢʦ ʚ ʥʝʙʝʪʦ. ʊʘʟʠ ʛʦʜʠʥʘ ʦʙʘʯʝ, ʟʘʨʘʜʠ ʃʫʥʘʪʘ ʥʘʡ-
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ʧʦʜʭʦʜʷʱʦʪʦ ʚʨʝʤʝ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʱʝ ʙʲʜʝ ʩʣʝʜ ʥʝʡʥʠʷ ʟʘʣʝʟ ʚ 04
h
 26

m
 (ʟʘ ʉʦ-

ʬʠʷ) ʥʘ 22 ʘʧʨʠʣ. ʅʘʙʣʶʜʝʥʠʷ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʜʦ ʦʢʦʣʦ 05
h
 40

m
. (ʪ.ʝ. 

ʜʦ ʟʘʟʦʨʷʚʘʥʝ). ʅʘ ʩʲʱʘʪʘ ʜʘʪʘ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 06
h
 34

m
. 

ʇʦʪʦʢʲʪ ʝ ʘʢʪʠʚʝʥ ʦʪ 16 ʜʦ 25 ʘʧʨʠʣ. ʅʝʛʦʚʦʪʦ ʨʦʜʠʪʝʣʩʢʦ ʪʷʣʦ ʝ ʜʲʣʛʦʧʝ-

ʨʠʦʜʠʯʥʘʪʘ ʢʦʤʝʪʘ C/1861 G1 (Thatcher) /ʊʘʯʲʨ/, ʩ ʧʝʨʠʦʜ 415 ʛ. ɿʘ ʧʦʩʣʝʜʝʥ 

ʧʲʪ ʪʘʟʠ ʢʦʤʝʪʘ ʝ ʧʨʝʤʠʥʘʣʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 3 ʶʥʠ 1861 ʛ. 

 

 

ɽʪʘ-ɸʢʚʘʨʠʜʠ (ETA)  

ʇʦʪʦʢʲʪ ʝ ʘʢʪʠʚʝʥ ʦʪ 19 ʘʧʨʠʣ ʜʦ 28 ʤʘʡ, ʩ ʤʘʢʩʠʤʫʤ ʟʘ 2021 ʛ. ʥʘ 6 ʤʘʡ 

ʦʢʦʣʦ 06
h
 ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ. ʇʨʝʜʚʠʜ, ʯʝ ʩʲʟʚʝʟʜʠʝʪʦ ɺʦʜʦʣʝʡ, ʚ ʢʦʝʪʦ ʩʝ ʥʘʤʠʨʘ 

ʨʘʜʠʘʥʪʘ ʥʘ ʧʦʪʦʢʘ, ʠʟʛʨʷʚʘ ʢʲʤ ʢʨʘʷ ʥʘ ʤʘʡʩʢʠʪʝ ʥʦʱʠ, ʥʘʙʣʶʜʝʥʠʷʪʘ ʩʝ ʧʨʦ-

ʚʝʞʜʘʪ ʩʲʱʦ ʪʦʛʘʚʘ. ʅʘ 6 ʤʘʡ ʨʘʜʠʘʥʪʲʪ ʝ ʙʣʠʟʦ ʜʦ ʟʚʝʟʜʘʪʘ ɖ ʦʪ ɺʦʜʦʣʝʡ, ʢʘʪʦ 

ʟʘ ʉʦʬʠʷ ʪʦʡ ʠʟʛʨʷʚʘ ʦʢʦʣʦ 03
h
. ɺ ʥʦʱʪʘ ʥʘ 5 ʩʨʝʱʫ 6 ʤʘʡ ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʚ 

04
h
 18

m
 ʟʘ ʉʦʬʠʷ ʩ 28% ʦʩʚʝʪʝʥ ʜʠʩʢ ʠ ʤʘʣʢʦ ʱʝ ʟʘʪʨʫʜʥʷʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ. ʊʷ 

ʱʝ ʙʲʜʝ ʚʲʚ ɺʦʜʦʣʝʡ. ʅʘ 6 ʤʘʡ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 06
h
 15

m
 ʟʘ ʉʦʬʠʷ, ʪʘʢʘ ʯʝ 

ʝʬʝʢʪʠʚʥʠ ʥʘʙʣʶʜʝʥʠʷ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʜʦ ʦʢʦʣʦ 04
h
 50

m
, ʪ.ʝ. ʜʦ ʤʘʣʢʦ 

ʩʣʝʜ ʠʟʛʨʝʚʘ ʥʘ ʃʫʥʘʪʘ. ʆʩʚʝʥ ʧʦʩʣʝʜʥʘʪʘ, ʚ ʢʨʘʷ ʥʘ ʩʲʱʘʪʘ ʥʦʱ ʥʘʜ ʶʛʦʠʟʪʦʯ-

ʥʠʷ ʭʦʨʠʟʦʥʪ ʱʝ ʙʲʜʘʪ ʚʠʜʠʤʠ ʖʧʠʪʝʨ ʠ ʉʘʪʫʨʥ ï ʩʲʦʪʚʝʪʥʦ ʚ ʩʲʟʚʝʟʜʠʷʪʘ 

ɺʦʜʦʣʝʡ ʠ ʂʦʟʠʨʦʛ. 

ʇʦʪʦʢʲʪ ɖ-ɸʢʚʘʨʠʜʠ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʦʪʜʝʣʷʱʠ ʩʝ ʚ ʢʦʩʤʠ-

ʯʝʩʢʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʠ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ ʍʘʣʝʝʚʘʪʘ ʢʦʤʝʪʘ (1P/Halley), ʢʦʷʪʦ 

ʠʤʘ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ ʦʪ ʙʣʠʟʦ 76 ʛʦʜʠʥʠ. ɿʝʥʠʪʥʦʪʦ ʯʘʩʦʚʦ ʯʠʩʣʦ ʥʘ ʧʦʪʦʢʘ 

ʧʨʠ ʥʝʛʦʚʠʷ ʤʘʢʩʠʤʫʤ ʝ ʤʝʞʜʫ 40 ʠ 85 ï ʚʘʨʠʨʘʱʦ ʚ ʨʘʟʣʠʯʥʠ ʛʦʜʠʥʠ, ʥʦ ʨʝʘʣ-

ʥʦ ʦʪ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʦʢʦʣʦ 15 ï 30 ʙʲʨʟʠ ʙʝʣʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ, 

ʧʦʨʘʜʠ ʥʠʩʢʠʷʪ ʜʦ ʭʦʨʠʟʦʥʪʘ ʨʘʜʠʘʥʪ. ɿʘ 2021 ʛ. ʩʝ ʦʢʘʟʚʘ ʙʣʘʛʦʧʨʠʷʪʝʥ ʬʘʢʪʲʪ, 

ʯʝ ʤʦʤʝʥʪʘ ʥʘ ʤʘʢʩʠʤʫʤʘ ʝ ʤʥʦʛʦ ʙʣʠʟʦ ʜʦ ʢʨʘʪʢʠʷ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝ ʧʨʝʜʠ ʟʘʟʦ-

ʨʷʚʘʥʝ, ʢʦʛʘʪʦ ʧʦʪʦʢʲʪ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ. 

 

 

ʖʥʩʢʠ ɹʦʦʪʠʜʠ (JBO) 

ʊʦʟʠ ʧʦʪʦʢ ʝ ʠʥʪʝʨʝʩʝʥ ʩ ʙʘʚʥʠʪʝ ʩʠ ʞʲʣʪʦ-ʦʨʘʥʞʝʚʠ ʤʝʪʝʦʨʠ, ʢʦʠʪʦ ʯʝʩʪʦ 

ʩʘ ʷʨʢʠ Ăʙʦʣʠʜʠñ. ɸʢʪʠʚʝʥ ʝ ʦʪ 22 ʶʥʠ ʜʦ 2 ʶʣʠ, ʩ ʤʘʢʩʠʤʫʤ ʥʘ 28 ʶʥʠ. ʅʘ ʪʘʟʠ 

ʜʘʪʘ ʦʙʘʯʝ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʧʦʯʪʠ ʧʲʣʥʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʜʁʝʥʠʝ 

ʥʷʤʘ ʜʘ ʩʘ ʜʦʙʨʠ. 

ɸʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʦʪʦʢʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʚʘʨʠʨʘ ʚ ʰʠʨʦʢʠ ʛʨʘʥʠʮʠ 

ʧʨʝʟ ʨʘʟʣʠʯʥʠ ʛʦʜʠʥʠ, ʥʦ ʜʦʨʠ ʠ ʧʨʠ ʥʠʩʢʘ ʘʢʪʠʚʥʦʩʪ, ʷʨʢʠʪʝ ʙʘʚʥʠ ʤʝʪʝʦʨʠ ʩʝ 

ʬʦʪʦʛʨʘʬʠʨʘʪ ʤʥʦʛʦ ʧʦ-ʫʩʧʝʰʥʦ. ʇʦʨʘʜʠ ʪʦʚʘ ʧʨʠʥʮʠʧʥʦ ʧʦʪʦʢʲʪ ʧʨʠʚʣʠʯʘ 

ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʤʥʦʛʦ ʘʩʪʨʦʣʶʙʠʪʝʣʠ. ʖʥʩʢʠ ɹʦʦʪʠʜʠ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʤʝʪʝʦʨʥʠ 

ʨʦʝʚʝ, ʬʦʨʤʠʨʘʣʠ ʩʝ ʧʨʠ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ ʢʦʤʝʪʘʪʘ 7P/Pons-Winnecke, ʩ ʦʨʙʠʪʘ-

ʣʝʥ ʧʝʨʠʦʜ 6.4 ʛʦʜʠʥʠ. 
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ʖʞʥʠ ʜʝʣʪʘ-ɸʢʚʘʨʠʜʠ (SDA) ʠ ɸʣʬʘ-ʂʘʧʨʠʢʦʨʥʠʜʠ (CAP)  

ʊʦʚʘ ʩʘ ʜʚʘ ʧʦʪʦʢʘ ʩ ʙʣʠʟʢʠ ʨʘʜʠʘʥʪʠ, ʥʘʤʠʨʘʱʠ ʩʝ ʩʲʦʪʚʝʪʥʦ ʚ ʩʲʟʚʝʟʜʠʷ-

ʪʘ ɺʦʜʦʣʝʡ ʠ ʂʦʟʠʨʦʛ. ʄʘʢʩʠʤʫʤʠʪʝ ʥʘ ʜʚʘʪʘ ʧʦʪʦʢʘ ʩʲʚʧʘʜʘʪ ʠ ʩʘ ʥʘ 30 ʶʣʠ. 

ʄʝʪʝʦʨʠʪʝ ʠʤ ʩʘ ʙʘʚʥʠ, ʞʲʣʪʝʥʠʢʘʚʠ, ʢʘʪʦ ʥʝʨʷʜʢʦ ʩʘ ʤʥʦʛʦ ʷʨʢʠ ï Ăʙʦʣʠʜʠñ. 

ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʥʘʡ-ʜʦʙʨʝ ʚʲʚ ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʥʦʱʠʪʝ ʦʢʦʣʦ ʢʨʘʷ ʥʘ ʶʣʠ ʠ 

ʥʘʯʘʣʦʪʦ ʥʘ ʘʚʛʫʩʪ. ʄʘʢʘʨ ʯʝ ʟʝʥʠʪʥʦʪʦ ʯʘʩʦʚʦ ʯʠʩʣʦ ʥʘ ʖʞʥʠ ŭ-ɸʢʚʘʨʠʜʠ ʝ 

ʦʢʦʣʦ 25, ʘ ʥʘ Ŭ-ʂʘʧʨʠʢʦʨʥʠʜʠ ï ʦʢʦʣʦ 5, ʧʦ ʚʨʝʤʝ ʥʘ ʪʝʭʥʠʪʝ ʤʘʢʩʠʤʫʤʠ ʦʪ 

ʥʘʰʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʰʠʨʠʥʠ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʨʦʷʪ ʦʢʦʣʦ 15 ï 20 ʪʝʭʥʠ ʤʝʪʝʦʨʘ 

ʦʙʱʦ ʟʘ ʯʘʩ. ʇʨʠʯʠʥʘʪʘ ʝ, ʯʝ ʨʘʜʠʘʥʪʠʪʝ ʥʘ ʜʚʘʪʘ ʧʦʪʦʢʘ ʩʘ ʥʠʩʢʦ ʥʘʜ ʶʞʥʠʷ 

ʭʦʨʠʟʦʥʪ. ʇʨʝʟ ʶʣʩʢʠʪʝ ʥʦʱʠ ʩʲʟʚʝʟʜʠʷʪʘ ɺʦʜʦʣʝʡ ʠ ʂʦʟʠʨʦʛ ʩʘ ʚʠʜʠʤʠ ʥʠʩʢʦ 

ʥʘ ʶʛʦʠʟʪʦʢ ʚ ʧʦʣʫʥʦʱ ʠ ʥʠʩʢʦ ʥʘ ʶʛʦʟʘʧʘʜ ʨʘʥʦ ʩʫʪʨʠʥ ʧʨʝʜʠ ʨʘʟʚʠʜʝʣʷʚʘʥʝ. 

ɺ ʥʦʱʪʘ ʥʘ 29 ʩʨʝʱʫ 30 ʶʣʠ ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʚ 23
h
 57

m
 ʟʘ ʉʦʬʠʷ ʩ 66% 

ʦʩʚʝʪʝʥ ʜʠʩʢ. ʊʦʚʘ ʦʩʝʟʘʝʤʦ ʱʝ ʟʘʪʨʫʜʥʷʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ, ʥʦ ʪʲʡ ʢʘʪʦ ʤʝʪʝʦʨʠ-

ʪʝ ʥʘ ʜʚʘʪʘ ʧʦʪʦʢʘ ʩʘ ʷʨʢʠ, ʱʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʟʘʙʝʣʷʟʘʥʠ ʚʲʧʨʝʢʠ ʩʚʝʪʣʠʷ ʥʝʙʝ-

ʩʝʥ ʬʦʥ, ʩʲʟʜʘʜʝʥ ʦʪ ʃʫʥʘʪʘ. 

ʅʘ 30 ʶʣʠ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 06
h
 16

m
, ʪʘʢʘ ʯʝ ʝʬʝʢʪʠʚʥʠ ʥʘʙ-

ʣʶʜʝʥʠʷ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʦʪ ʧʦʣʫʥʦʱ ʜʦ ʦʢʦʣʦ 04
h
 50

m
. ʄʦʛʘʪ ʜʘ ʩʝ 

ʧʨʦʚʝʜʘʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʝʟ ʩʣʝʜʚʘʱʘʪʘ ʥʦʱ ï ʥʘ 30 ʩʨʝʱʫ 31 ʶʣʠ, ʢʦʛʘʪʦ ʃʫ-

ʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 00
h
 18

m
 ʩ 56% ʦʩʚʝʪʝʥ ʜʠʩʢ ï ʚʲʚ ʬʘʟʘ ʧʦʩʣʝʜʥʘ ʯʝʪ-

ʚʲʨʪ. 

ʇʦʪʦʢʲʪ ʖʞʥʠ ŭ-ɸʢʚʘʨʠʜʠ ʝ ʘʢʪʠʚʝʥ ʦʪ 12 ʶʣʠ ʜʦ 23 ʘʚʛʫʩʪ. ʅʝʛʦʚʦʪʦ ʨʦ-

ʜʠʪʝʣʩʢʦ ʪʷʣʦ ʥʝ ʝ ʫʩʪʘʥʦʚʝʥʦ ʩʲʩ ʩʠʛʫʨʥʦʩʪ, ʥʦ ʩʝ ʩʯʠʪʘ, ʯʝ ʪʦʚʘ ʝ ʢʦʤʝʪʘʪʘ 

96P/Machholz 1 (ʩʲʱʘʪʘ, ʢʦʷʪʦ ʧʦʨʘʞʜʘ ʠ ʧʦʪʦʢʘ ʂʚʘʜʨʘʥʪʠʜʠ). ʊʷ ʠʤʘ ʦʨʙʠʪʘ-

ʣʝʥ ʧʝʨʠʦʜ 5,3 ʛʦʜʠʥʠ.  

ʇʦʪʦʢʲʪ Ŭ-ʂʘʧʨʠʢʦʨʥʠʜʠ ʝ ʘʢʪʠʚʝʥ ʦʪ 3 ʶʣʠ ʜʦ 15 ʘʚʛʫʩʪ ʠ ʩʝ ʧʦʨʘʞʜʘ ʦʪ 

ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʦʪʜʝʣʝʥʠ ʧʨʠ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ ʢʦʤʝʪʘʪʘ 45P/HondaïMrkosï

Pajduġ§kov§, ʠʤʘʱʘ ʧʝʨʠʦʜ 5.25 ʛʦʜʠʥʠ. 

 

 

ʇʝʨʩʝʠʜʠ (PER) 

ʄʘʢʩʠʤʫʤʲʪ ʟʘ 2021 ʛ. ʥʘ ʪʦʟʠ ʥʘʡ-ʧʦʧʫʣʷʨʝʥ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʱʝ ʙʲʜʝ ʚ 

ʠʥʪʝʨʚʘʣʘ ʦʪ 22
h
 ʥʘ 12 ʘʚʛʫʩʪ ʜʦ 01

h
 ʥʘ 13 ʘʚʛʫʩʪ. ɺ ʩʲʱʘʪʘ ʥʦʱ ʃʫʥʘʪʘ ʱʝ ʟʘʣʝ-

ʟʝ ʚ 22
h
 51

m
 ʟʘ ʉʦʬʠʷ ʩ 20% ʦʩʚʝʪʝʥ ʜʠʩʢ, ʩʣʝʜ ʢʦʝʪʦ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ 

ʱʝ ʙʲʜʘʪ ʤʥʦʛʦ ʜʦʙʨʠ. ʈʘʜʠʘʥʪʲʪ ʥʘ ʧʦʪʦʢʘ ʩʝ ʥʘʤʠʨʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʇʝʨʩʝʡ, 

ʢʦʝʪʦ ʜʦ ʢʨʘʷ ʥʘ ʥʦʱʪʘ ʱʝ ʩʝ ʠʟʜʠʛʘ ʚʩʝ ʧʦ-ʚʠʩʦʢʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ. ʅʘ 13 ʘʚʛʫʩʪ 

ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʟʘ ʉʦʬʠʷ ʚ 06
h
 31

m
, ʪʘʢʘ ʯʝ ʝʬʝʢʪʠʚʥʠ ʥʘʙʣʶʜʝʥʠ̫  ʱʝ ʤʦ-

ʛʘʪ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʜʦ ʦʢʦʣʦ 05
h
 15

m
.
 

ʇʦʪʦʢʲʪ ʇʝʨʩʝʠʜʠ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʦʪʜʝʣʷʱʠ ʩʝ ʦʪ ʢʦʤʝʪʘʪʘ 

109P/Swift-Tuttle (ʉʫʠʬʪ-ʊʲʪʣ). ʊʷ ʝ ʜʲʣʛʦʧʝʨʠʦʜʠʯʥʘ ʢʦʤʝʪʘ, ʧʨʝʤʠʥʘʚʘʱʘ 

ʧʨʝʟ ʩʚʦʷ ʧʝʨʠʭʝʣʠʡ ʚʝʜʥʲʞ ʥʘ ʙʣʠʟʦ 133 ʛʦʜʠʥʠ. ɿʘ ʧʦʩʣʝʜʝʥ ʧʲʪ 109P ʧʨʝʤʠ-
ʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 11 ʜʝʢʝʤʚʨʠ 1992 ʛ. ʆʪ ʦʢʦʣʦ 17 ʶʣʠ ʜʦ 24 ʘʚʛʫʩʪ ʚʩʷʢʘ 

ʛʦʜʠʥʘ ʥʘʰʘʪʘ ʧʣʘʥʝʪʘ ʧʨʝʢʦʩʷʚʘ ʪʝʟʠ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʚ ʥʦʱʠʪʝ 
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ʥʘ ʪʝʟʠ ʜʘʪʠ ʤʦʞʝʤ ʜʘ ʚʠʜʠʤ ʧʦʚʝʯʝ ʥʘ ʙʨʦʡ Ăʧʘʜʘʱʠ ʟʚʝʟʜʠñ. ʇʝʨʩʝʠʜʠ ʝ ʥʘʡ-

ʘʢʪʠʚʥʠʷʪ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʧʨʝʟ ʣʷʪʦʪʦ ï ʩ ʦʢʦʣʦ 100 ʙʲʨʟʠ ʙʝʣʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ 

ʧʦ ʚʨʝʤʝ ʥʘ ʩʚʦʷ ʤʘʢʩʠʤʫʤ. ʊʦʡ ʩʝ ʟʘʩʪʲʧʚʘ ʧʦ ʚʨʝʤʝ ʩ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʜʚʘ 

ʧʦʪʦʢʘ ʖʞʥʠ ŭ-ɸʢʚʘʨʠʜʠ ʠ Ŭ-ʂʘʧʨʠʢʦʨʥʠʜʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʙʝʟʣʫʥʥʠʪʝ ʥʦʱʠ 

ʢʲʤ ʢʨʘʷ ʥʘ ʶʣʠ ʠ ʚ ʧʲʨʚʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʘʚʛʫʩʪ ʩʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʙʦʛʘʪʠ ʥʘ 

ʤʝʪʝʦʨʠ.  

ʇʦʨʘʜʠ ʪʦʚʘ, ʯʝ ʩʝ ʩʣʫʯʚʘ ʚ ʫʜʦʙʥʦ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʚʨʝʤʝ ï ʚʲʚ ʚʩʝ ʦʱʝ 

ʪʦʧʣʠʪʝ ʘʚʛʫʩʪʦʚʩʢʠ ʥʦʱʠ, ʧʦʪʦʢʲʪ ʇʝʨʩʝʠʜʠ ʧʨʠʚʣʠʯʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʤʥʦʛʦ 

ʘʩʪʨʦʣʶʙʠʪʝʣʠ ʠ ʣʶʙʦʧʠʪʥʠ ʭʦʨʘ ʦʪ ʉʝʚʝʨʥʦʪʦ ʧʦʣʫʢʲʣʙʦ ʥʘ ɿʝʤʷʪʘ. 

 

 

ʇʦʣʦʞʝʥʠʝʪʦ ʥʘ ʨʘʜʠʘʥʪʘ ʥʘ ʤʝʪʝʦʨʥʠʷ ʧʦʪʦʢ ʇʝʨʩʝʠʜʠ ʥʘʜ ʩʝʚʝʨʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ ʥʘ 12 
ʘʚʛʫʩʪ ʚ 23h, ʟʘ ʥʘʙʣʶʜʘʪʝʣ ʦʪ ʨʘʡʦʥʘ ʥʘ ʉʦʬʠ.̫ ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʦʪ ʦʢʦʣʦ ʪʦʟʠ ʤʦʤʝʥʪ ï ʦʪ 
ʟʘʣʝʟʘ ʥʘ ʃʫʥʘʪʘ ʚ 22h 51m ʜʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʥʘʙʣʶʜʝʥʠʷ ʧʦʥʝ ʜʦ ʝʜʠʥ ï ʜʚʘ ʯʘʩʘ ʩʣʝʜ ʧʦʣʫ-
ʥʦʱ, ʜʦ ʢʦʛʘʪʦ ʩʝ ʦʯʘʢʚʘ ʜʘ ʧʨʦʜʲʣʞʠ ʤʘʢʩʠʤʫʤʲʪ. ɼʦ ʢʨʘʷ ʥʘ ʥʦʱʪʘ ʨʘʜʠʘʥʪʲʪ ʱʝ ʩʝ ʠʟʜʠʛʘ 

ʚʩʝ ʧʦ-ʚʠʩʦʢʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ, ʩ ʢʦʝʪʦ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʱʝ ʩʝ ʧʦʜʦʙʨʷʚʘʪ 

 

ɸʫʨʠʛʠʜʠ (AUR) 

ʊʦʟʠ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʝ ʩʲʩ ʩʨʝʜʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪ 28 ʘʚʛʫʩʪ ʜʦ 

5 ʩʝʧʪʝʤʚʨʠ. ʇʨʝʟ 2021 ʛ. ʥʝʛʦʚʠʷʪ ʤʘʢʩʠʤʫʤ ʱʝ ʙʲʜʝ ʥʘ 1 ʩʝʧʪʝʤʚʨʠ ʦʢʦʣʦ 

06
h
 00

m
 ʙʲʣʛʘʨʩʢʦ ʚʨʝʤʝ. ʀʤʘ ʦʙʘʯʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʟʘ ʧʦʚʠʰʝʥʘ ʘʢʪʠʚʥʦʩʪ 

ʦʢʦʣʦ 00
h
 30

m
, ʢʦʛʘʪʦ, ʟʘ ʩʲʞʘʣʝʥʠʝ, ʨʘʜʠʘʥʪʲʪ ʥʘ ʧʦʪʦʢʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʂʦʣʘʨ 

ʝɦ ʝ ʪʚʲʨʜʝ ʥʠʩʢʦ ï ʪʦʢʫ-ʱʦ ʠʟʛʨʷʣ ʥʘʜ ʩʝʚʝʨʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ. 
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ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʤʝʪʝʦʨʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʨʝʜʝʣʷ ʟʘ ʪʦʟʠ ʧʦʪʦʢ ʟʝʥʠʪʥʦ ʯʘ-

ʩʦʚʦ ʯʠʩʣʦ å 50 (ʦʢʦʣʦ 50 ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ, ʧʨʠʚʝʜʝʥʦ ʢʲʤ ʠʜʝʘʣʥʠ ʫʩʣʦʚʠʷ 

ʟʘ ʥʘʙʣʶʜʝʥʠʝ), ʆʩʪʘʚʘ ʦʙʘʯʝ ʫʛʦʚʦʨʢʘʪʘ, ʯʝ ʪʦʚʘ ʯʠʩʣʦ ʥʝ ʝ ʩʠʛʫʨʥʦ. ʅʘ 1 ʩʝʧ-

ʪʝʤʚʨʠ ʃʫʥʘʪʘ ʱʝ ʠʟʛʨʝʝ ʚ 00
h
 47

m
 ʟʘ ʉʦʬʠʷ ʩ 35% ʦʩʚʝʪʝʥ ʜʠʩʢ ʠ ʦʩʝʟʘʝʤʦ ʱʝ 

ʟʘʪʨʫʜʥʷʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ. ʅʘ ʩʲʱʘʪʘ ʜʘʪʘ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 06
h
 51

m
 ʟʘ ʉʦ-

ʬʠʷ, ʪʘʢʘ ʯʝ ʥʘʙʣʶʜʝʥʠʷ ʱʝ ʩʘ ʚʲʟʤʦʞʥʦ ʜʦ ʦʢʦʣʦ 05
h
 30

m
.  

ʈʦʜʠʪʝʣʩʢʦʪʦ ʪʷʣʦ ʥʘ ɸʫʨʠʛʠʜʠ ʝ ʢʦʤʝʪʘʪʘ C/1911 N1 (Kiess), ʢʦʷʪʦ ʧʨʝ-

ʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 30 ʶʥʠ 2011 ʛ. ʊʷ ʠʤʘ ʤʥʦʛʦ ʜʲʣʲʛ ʧʝʨʠʦʜ ï ʩʧʦʨʝʜ 

ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʤʝʞʜʫ 1800 ʠ 2500 ʛʦʜʠʥʠ. ʊʦʚʘ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʜʘ ʩʝ 

ʦʯʘʢʚʘ, ʯʝ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ɸʫʨʠʛʠʜʠ ʙʘʚʥʦ ʱʝ ʟʘʪʠʭʚʘ ʩ ʛʦʜʠʥʠʪʝ. 

 

 

 

ʆʨʠʦʥʠʜʠ (ORI) 

ʄʘʢʩʠʤʫʤʲʪ ʥʘ ʪʦʟʠ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʝ ʥʘ 21 ʦʢʪʦʤʚʨʠ, ʩ ʦʢʦʣʦ 15 ʙʲʨʟʠ 

ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ʊʘʟʠ ʛʦʜʠʥʘ ʦʙʘʯʝ ʃʫʥʘʪʘ ʱʝ ʙʲʜʝ ʧʲʣʥʘ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ 

ʠ ʪʦʚʘ ʥʷʤʘ ʜʘ ʧʦʟʚʦʣʠ ʝʬʝʢʪʠʚʥʠ ʥʘʙʣʶʜʝʥʠʷ.  

ʇʦʪʦʢʲʪ ʝ ʘʢʪʠʚʝʥ ʦʪ 2 ʦʢʪʦʤʚʨʠ ʜʦ 7 ʥʦʝʤʚʨʠ. ʆʨʠʦʥʠʜʠ, ʢʘʢʪʦ ʠ ʦʧʠʩʘ-

ʥʠʪ̫ ʧʦ-ʛʦʨʝ ʧʦʪʦʢ ɖ-ɸʢʚʘʨʠʜʠ, ʩʝ ʧʦʨʘʞʜʘʪ ʦʪ ʤʝʪʝʦʨʥʠ ʨʦʝʚʝ, ʦʪʜʝʣʷʱʠ ʩʝ ʦʪ 

ʍʘʣʝʝʚʘʪʘ ʢʦʤʝʪʘ. ɿʝʤʷʪʘ ʧʨʝʤʠʥʘʚʘ ʜʚʘ ʧʲʪʠ ʚ ʛʦʜʠʥʘʪʘ ʧʨʝʟ ʪʷʭ ï ʧʨʝʟ ʧʨʦ-

ʣʝʪʪʘ ʠ ʧʨʝʟ ʝʩʝʥʪʘ. 

 

 

ɼʨʘʢʦʥʠʜʠ (DRA) 

ʊʦʚʘ ʦʙʠʢʥʦʚʝʥʦ ʝ ʩʣʘʙ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ, ʯʠʡʪʦ ʤʘʢʩʠʤʫʤ ʟʘ 2021 ʛ. ʱʝ ʙʜ̡ʝ 

ʥʘ 8 ʦʢʪʦʤʚʨʠ ʦʢʦʣʦ 21
h
 30

m
, ʩ ʦʢʦʣʦ 5 ʙʘʚʥʠ ʯʝʨʚʝʥʠʢʘʚʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ɺʝ-

ʯʝʨʪʘ ʥʘ 8 ʦʢʪʦʤʚʨʠ ʃʫʥʘʪʘ ʱʝ ʟʘʣʝʟʝ ʚ 20
h
 14

m
 ʟʘ ʉʦʬʠʷ ʩʲʩ 7% ʦʩʚʝʪʝʥ ʜʠʩʢ ʠ 

ʥʷʤʘ ʜʘ ʟʘʪʨʫʜʥʷʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ.. 

ʇʦ-ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʧʦʪʦʢʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʣʝʜ ʩʢʦʨʦʰʥʦ ʧʨʝʤʠʥʘʚʘʥʝ 

ʥʘ ʢʦʤʝʪʘʪʘ 21P/Giacobini-Zinner ʧʨʝʟ ʥʝʡʥʠʷ ʧʝʨʠʭʝʣʠʡ. ɿʘ ʧʦʩʣʝʜʥʦ ʪʘʢʘʚʘ 

ʧʦʚʠʰʝʥʘ ʘʢʪʠʚʥʦʩʪ ʩʝ ʝ ʥʘʙʣʶʜʘʚʘʣʘ ʧʨʝʟ 2011 ʠ 2012 ʛ. ʂʦʤʝʪʘʪʘ 21P ʝ ʩ ʦʨ-

ʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 6.6 ʛʦʜʠʥʠ ʠ ʟʘ ʧʦʩʣʝʜʥʦ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 10 ʩʝʧ-

ʪʝʤʚʨʠ 2018 ʛ. ɿʝʤʷʪʘ ʧʨʝʢʦʩʷʚʘ ʤʝʪʝʦʨʥʠʪʝ ʨʦʝʚʝ, ʦʪʜʝʣʠʣʠ ʩʝ ʦʪ ʥʝʷ ʧʨʝʟ 

ʢʨʘʪʢʠʷ ʧʝʨʠʦʜ ʦʪ 6 ʜʦ 10 ʦʢʪʦʤʚʨʠ, ʢʦʛʘʪʦ ʩʘ ʘʢʪʠʚʥʠ ɼʨʘʢʦʥʠʜʠ. 

 

 

ʃʝʦʥʠʜʠ (LEO) 

ʇʦʪʦʢʲʪ ʃʝʦʥʠʜʠ ʝ ʘʢʪʠʚʝʥ ʦʪ 6 ʜʦ 30 ʥʦʝʤʚʨʠ, ʩ ʤʘʢʩʠʤʫʤ ʥʘ 17 ʥʦʝʤʚʨʠ. 

ʅʘ ʪʘʟʠ ʜʘʪʘ ʦʙʘʯʝ ʃʫʥʘʪʘ ʱʝ ʙ̡ ʜʝ ʧʲʣʥʘ ʠ ʱʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ. 

ʇʨʠʥʮʠʧʥʦ ʧʦ ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ ʥʘ ʃʝʦʥʠʜʠ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʨʦʷʪ ʦʢʦʣʦ 

15 ʙʲʨʟʠ ʩʠʥʴʦ-ʟʝʣʝʥʠʢʘʚʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ʈʦʜʠʪʝʣʩʢʦʪʦ ʪʷʣʦ ʥʘ ʧʦʪʦʢʘ ʝ ʢʦʤʝ-

ʪʘʪʘ 55P/Tempel-Tuttle (ʊʝʤʧʲʣ-ʊʲʪʣ), ʠʤʘʱʘ ʧʝʨʠʦʜ ʙʣʠʟʦ 33 ʛʦʜʠʥʠ. ɿʘʪʦʚʘ 
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ʧʨʝʟ ʩʲʱʠʷ ʧʝʨʠʦʜ ʧʦʪʦʢʲʪ ʃʝʦʥʠʜʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʲʚ ʚʠʜ ʥʘ ʤʝʪʝʦʨʝʥ ʜʲʞʜ. 

ʇʦʩʣʝʜʥʠʷʪ ʪʘʢʲʚ ʙʝ ʧʨʝʟ 2002 ʛ. ʩ ʠʥʪʝʥʟʠʚʥʦʩʪ ʦʢʦʣʦ 3 500 ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. 

 

 

ɻʝʤʠʥʠʜʠ (GEM) 

ʊʦʚʘ ʝ ʪʨʝʪʠʷʪ ʚʠʩʦʢʦ ʠʥʪʝʥʟʠʚʝʥ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʧʨʝʟ ʛʦʜʠʥʘʪʘ. ʅʘʙʣʶʜʘ-

ʚʘ ʩʝ ʦʪ ʦʢʦʣʦ 4 ʜʦ 17 ʜʝʢʝʤʚʨʠ ʚʩʷʢʘ ʛʦʜʠʥʘ, ʢʦʛʘʪʦ ɿʝʤʷʪʘ ʧʨʝʢʦʩʷʚʘ ʤʝʪʝʦʨʥʠ 

ʨʦʝʚʝ, ʦʪʜʝʣʠʣʠ ʩʝ ʦʪ ʘʩʪʝʨʦʠʜʘ 3200 ʌʘʝʪʦʥ. ʄʘʢʩʠʤʫʤʲʪ ʥʘ ʧʦʪʦʢʘ ʟʘ 2021 ʛ. 

ʱʝ ʙʲʜʝ ʥʘ 14 ʜʝʢʝʤʚʨʠ ʦʢʦʣʦ 09
h
. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʦʪ ʥʘh ʘʪʘ ʩʪʨʘʥʘ ʝ ʥʘʡ-

ʜʦʙʨʝ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʥʘʙʣʶʜʝʥʠʷ ʚ ʧʦʩʣʝʜʥʠʪʝ ʯʘʩʦʚʝ ʥʘ ʥʦʱʪʘ 13 ʩʨʝʱʫ 14 

ʜʝʢʝʤʚʨʠ. ʇʨʝʟ ʩʲʱʘʪʘ ʥʦʱ ʃʫʥʘʪʘ ʱʝ ʟʘʣʝʟʝ ʚ 03
h
 04

m
 ʟʘ ʉʦʬʠʷ ʩʲʩ 78% ʦʩʚʝ-

ʪʝʥ ʜʠʩʢ ʠ ʜʦ ʩʫʪʨʠʥʪʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʱʝ ʙʲʜʘʪ ʦʪʣʠʯʥʠ. ʈʘʜʠʘʥʪʲʪ 

ʥʘ ʧʦʪʦʢʘ ʩʝ ʥʘʤʠʨʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʣʠʟʥʘʮʠ, ʢʦʝʪʦ ʜʦ ʢʨʘʷ ʥʘ ʥʦʱʪʘ ʱʝ ʩʝ ʠʟ-

ʜʠʛʘ ʚʩʝ ʧʦ-ʚʠʩʦʢʦ ʥʘʜ ʭʦʨʠʟʦʥʪʘ. ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʤʝʪʝʦʨʥʘ ʦʨʛʘʥʠʟʘʮʠʷ 

(IMO) ʧʨʝʜʚʠʞʜʘ ʥʘʡ-ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʟʘ ʛʦʜʠʥʘʪʘ ʠʤʝʥʥʦ ʥʘ ʪʦʟʠ ʧʦʪʦʢ. ʆʧ-

ʨʝʜʝʣʝʥʦʪʦ ʦʪ ʥʝʷ ʟʝʥʠʪʥʦ ʯʘʩʦʚʦ ʯʠʩʣʦ ʝ 150 (ʦʢʦʣʦ 150 ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ ʧʨʠ 

ʠʜʝʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ ʥʘʙʣʶʜʝʥʠʝ). 

ʅʘ 14 ʜʝʢʝʤʚʨʠ ʟʘ ʉʦʬʠʷ ʉʣʲʥʮʝʪʦ ʱʝ ʠʟʛʨʝʝ ʚ 07
h
 49

m
, ʪʘʢʘ ʯʝ ʝʬʝʢʪʠʚʥʠ 

ʥʘʙʣʜʁʝʥʠʷ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʜʦ ʦʢʦʣʦ 06
h
 30

m
. 
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ʀʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʥʝʙʝʪʦ ʚ ʥʦʱʪʘ ʥʘ 13 ʩʨʝʱʫ 14 ʜʝʢʝʤʚʨʠ ʦʢʦʣʦ 23h ʠ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʨʘʜʠ-

ʘʥʪʘ ʥʘ ʤʝʪʝʦʨʥʠʷ ʧʦʪʦʢ ɻʝʤʠʥʠʜʠ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʣʠʟʥʘʮʠ. ɾʝʣʘʪʝʣʥʦ ʝ ʥʘʙʣʜʁʝʥʠʷʪʘ ʜʘ 
ʟʘʧʦʯʥʘʪ ʦʪ ʦʢʦʣʦ ʪʦʟʠ ʤʦʤʝʥʪ ʠ ʜʘ ʧʨʦʜʲʣʞʘʪ ʜʦ ʢʨʘʷ ʥʘ ʥʦʱʪʘ, ʜʦ ʢʦʛʘʪʦ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ 
ʧʦʪʦʢʘ ʱʝ ʥʘʨʘʩʪʚʘ 

 

ʋʨʩʠʜʠ (URS) 

ʇʦʩʣʝʜʥʠʷʪ ʟʘ ʛʦʜʠʥʘʪʘ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʝʟ ʷʩʥʠʪʝ ʠ ʤʨʘʟʦ-

ʚʠʪʠ ʟʠʤʥʠ ʥʦʱʠ, ʧʦʜʦʙʥʦ ʢʘʢʪʦ ʠ ʧʲʨʚʠʷʪ ï ʂʚʘʜʨʘʥʪʠʜʠ. ʋʨʩʠʜʠ ʝ ʘʢʪʠʚʝʥ ʦʪ 

17 ʜʦ 26 ʜʝʢʝʤʚʨʠ, ʩ ʤʘʢʩʠʤʫʤ ʥʘ 22 ʜʝʢʝʤʚʨʠ, ʢʦʛʘʪʦ ʧʨʠʥʮʠʧʥʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʚʠʜʷʪ ʦʢʦʣʦ 10 ʩʨʝʜʥʦ ʙʲʨʟʠ ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ʊʘʟʠ ʛʦʜʠʥʘ ʦʙʘʯʝ ʧʲʣʥʘʪʘ ʃʫʥʘ ʱʝ 

ʧʦʧʨʝʯʠ ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ. 

ʈʦʜʠʪʝʣʩʢʦʪʦ ʪʷʣʦ ʥʘ ʪʦʟʠ ʧʦʪʦʢ ʝ ʢʦʤʝʪʘʪʘ 8P/Tuttle, ʠʤʘʱʘ ʦʨʙʠʪʘʣʝʥ ʧʝ-

ʨʠʦʜ 13.6 ʛʦʜʠʥʠ. ɿʘ ʧʦʩʣʝʜʝʥ ʧʲʪ 8P ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 27 ʷʥʫʘʨʠ 

2008 ʛ. 
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ɺʘʞʥʠ ʧʦʥʷʪʠʷ ʠ ʧʨʝʧʦʨʲʢʠ ʧʨʠ  ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʤʝʪʝʦʨʥʠ 

ʧʦʪʦʮʠ 

ʇʨʠ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʤʝʪʝʦʨʥʠ ʥʘʙʣʶʜʝʥʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʦʙʨʘʟʠʤ ʩ ʃʫʥʘ-

ʪʘ, ʢʦʷʪʦ ʧʨʠ ʬʘʟʘ ʦʢʦʣʦ ʧʲʣʥʦʣʫʥʠʝ ʩʲʟʜʘʚʘ ʧʦʚʠʰʝʥʘ ʦʩʚʝʪʝʥʦʩʪ ʥʘ ʥʝʙʝʪʦ ʠ ʩ 

ʪʦʚʘ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʚʠʟʫʘʣʥʦʪʦ ʠ ʬʦʪʦʛʨʘʬʩʢʦʪʦ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʩʣʘʙʠʪʝ ʤʝʪʝ-

ʦʨʠ. ʊʨʘʜʠʮʠʦʥʥʘʪʘ ʧʨʝʧʦʨʲʢʘ ʢʲʤ ʞʝʣʘʝʱʠʪʝ ʜʘ ʧʨʦʚʝʜʘʪ ʤʝʪʝʦʨʥʠ ʥʘʙʣʶʜʝ-

ʥʠʷ, ʝ ʜʘ ʠʟʙʝʨʘʪ ʤʷʩʪʦ, ʜʦʩʪʘʪʲʯʥʦ ʦʪʜʘʣʝʯʝʥʦ ʦʪ ʥʦʥɦʠʪʝ ʩʚʝʪʣʠʥʠ ʥʘ ʛʨʘʜʦʚʝ 

ʠ ʩʝʣʠʱʘ. ʅʘʡ-ʜʦʙʨʠ ʫʩʣʦʚʠʷ ʧʨʝʜʣʘʛʘʪ ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠ ʤʝʩʪʥʦʩʪʠ ʚ ʷʩʥʠ ʠ 

ʙʝʟʣʫʥʥʠ ʥʦʱʠ.  

ʄʝʪʝʦʨʥʠʪʝ ʥʘʙʣʶʜʘʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʩʘ ʟʘʧʦʟʥʘʪʠ ʠ ʩ ʜʚʝ ʚʘʞʥʠ ʧʦʥʷʪʠʷ ï 

ʢʘʢʚʦ ʦʟʥʘʯʘʚʘ ʨʘʜʠʘʥʪ ʥʘ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʠ ʟʝʥʠʪʥʦ ʯʘʩʦʚʦ ʯʠʩʣʦ (ZHR). 

 

ʈʘʜʠʘʥʪʲʪ ʥʘ ʜʘʜʝʥ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʝ ʤʘʣʢʘ ʦʙʣʘʩʪ ʦʪ ʥʝʙʝʪʦ, ʩʧʨʷʤʦ ʢʦʷ-

ʪʦ ʠʟʛʣʝʞʜʘ, ʯʝ ʤʝʪʝʦʨʠʪʝ ʩʝ ʨʘʟʣʠʪʘʪ ʚʲʚ ʚʩʠʯʢʠ ʧʦʩʦʢʠ ʥʘʦʢʦʣʦ. ɸʢʦ ʥʘʙʣʶ-

ʜʘʚʘʤʝ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ ʠ ʚʥʠʤʘʪʝʣʥʦ ʥʘʥʘʩʷʤʝ ʚʲʨʭʫ ʟʚʝʟʜʥʘ ʢʘʨʪʘ 

ʪʨʘʝʢʪʦʨʠʠʪʝ ʥʘ ʟʘʙʝʣʷʟʘʥʠʪʝ ʤʝʪʝʦʨʠ, ʪʦ ʪʝʭʥʠʪʝ ʧʨʦʜʲʣʞʝʥʠʷ ʚ ʧʦʩʦʢʘ ʥʘʟʘʜ 

(ʦʙʨʘʪʥʦ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʤʝʪʝʦʨʠʪʝ) ʱʝ ʩʝ ʧʨʝʩʝʢʘʪ ʚ ʨʘʜʠʘʥʪʘ. ʄʝʪʝʦʨʥʠʪʝ 

ʧʦʪʦʮʠ ʥʦʩʷʪ ʠʤʝʥʘʪʘ ʥʘ ʩʲʟʚʝʟʜʠʷʪʘ, ʚ ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʪʝʭʥʠʪʝ ʨʘʜʠʘʥʪʠ ʧʦ 

ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʠʪʝ ʠʤ. ʅʘʧʨʠʤʝʨ ʨʘʜʠʘʥʪʲʪ ʥʘ ʧʦʪʦʢʘ ʇʝʨʩʝʠʜʠ (PER) ʩʝ 

ʥʘʤʠʨʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʇʝʨʩʝʡ (Perseus), ʥʘ ʧʦʪʦʢʘ ɻʝʤʠʥʠʜʠ (GEM) ï ʚ ʩʲʟʚʝʟ-

ʜʠʝʪʦ ɹʣʠʟʥʘʮʠ (Gemini) ʠ ʪ.ʥ. ʀʟʢʣʶʯʝʥʠʝ ʧʨʘʚʠ ʤʝʪʝʦʨʥʠʷʪ ʧʦʪʦʢ ʂʚʘʜʨʘʥ-

ʪʠʜʠ (QUA), ʥʘʨʝʯʝʥ ʥʘ ʚʝʯʝ ʥʝʩʲʱʝʩʪʚʫʚʘʱʦʪʦ ʩʲʟʚʝʟʜʠʝ ʂʚʘʜʨʘʥʪ (Quadrans 

Muralis), ʢʦʝʪʦ ʩʝ ʝ ʥʘʤʠʨʘʣʦ ʤʝʞʜʫ ʬʠʛʫʨʠʪʝ ʥʘ ɻʦʣʷʤʘʪʘ ʤʝʯʢʘ, ɺʦʣʦʚʘʨ, 

ʍʝʨʢʫʣʝʩ ʠ ɼʨʘʢʦʥ.  

ʅʘʙʣʶʜʘʪʝʣʠʪʝ ʦʙʘʯʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʠ ʤʠʩʣʷʪ, ʯʝ ʚʩʠʯʢʠ ʤʝʪʝʦʨʠ ʦʪ ʜʘʜʝʥ 

ʧʦʪʦʢ ʩʝ ʧʦʷʚʷʚʘʪ ʩʘʤʦ ʚ ʩʲʟʚʝʟʜʠʝʪʦ, ʚ ʢʦʝʪʦ ʝ ʥʝʛʦʚʠʷʪ ʨʘʜʠʘʥʪ. ʇʨʠ ʦʨʛʘʥʠ-

ʟʠʨʘʥʠ ʛʨʫʧʦʚʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʘʢʪʠʢʘʪʘ ʝ ʥʘʙʣʶʜʘʪʝʣʠʪʝ ʜʘ ʩʷʜʘʪ ʩ ʛʨʲʙ ʝʜʠʥ 

ʢʲʤ ʜʨʫʛ, ʪʘʢʘ ʯʝ ʚʩʝʢʠ ʥʘʙʣʶʜʘʪʝʣ ʜʘ ʦʛʣʝʞʜʘ ʦʧʨʝʜʝʣʝʥʘ ʦʙʣʘʩʪ ʦʪ ʥʝʙʝʪʦ. 

ʊʘʢʘ ʮʷʣʘʪʘ ʛʨʫʧʘ ʱʝ ʤʦʞʝ ʜʘ ʨʝʛʠʩʪʨʠʨʘ ʚʩʝʢʠ ʤʝʪʝʦʨ, ʧʦʷʚʠʣ ʩʝ ʚ ʢʦʷʪʦ ʠ ʜʘ ʝ 

ʯʘʩʪ ʥʘ ʥʝʙʦʩʚʦʜʘ. 

 

ɿʝʥʠʪʥʦʪʦ ʯʘʩʦʚʦ ʯʠʩʣʦ ʥʘ ʜʘʜʝʥ ʤʝʪʝʦʨʝʥ ʧʦʪʦʢ (Zenithal Hourly Rate ï 

ZHR) ʦʧʨʝʜʝʣʷ ʥʝʛʦʚʘʪʘ ʘʢʪʠʚʥʦʩʪ, ʪ.ʝ. ʢʦʣʢʦ ʤʝʪʝʦʨʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʚʠʜʷʥʠ ʧʦ 

ʚʨʝʤʝ ʥʘ ʤʘʢʩʠʤʫʤʘ, ʧʨʠʚʝʜʝʥʦ ʢʲʤ ʚʨʝʤʝ ʝʜʠʥ ʯʘʩ. ʅʘʧʨʠʤʝʨ ʘʢʦ ʟʘ 15 ʤʠʥʫʪʠ 

ʟʘʙʝʣʝʞʠʤ 10 ʤʝʪʝʦʨʘ, ʤʦʞʝʤ ʜʘ ʢʘʞʝʤ, ʯʝ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʦʪʦʢʘ ʝ ʦʢʦʣʦ 40 

ʤʝʪʝʦʨʘ ʟʘ ʯʘʩ. ɸʢʪʠʚʥʦʩʪʪʘ, ʫʢʘʟʘʥʘ ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʪʝ ʢʘʣʝʥʜʘʨʠ ʯʨʝʟ ZHR, 

ʦʙʘʯʝ ʙʠ ʙʠʣʘ ʨʝʘʣʥʘ ʩʘʤʦ ʧʨʠ ʠʜʝʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ï ʚ ʤʥʦʛʦ ʷʩʥʘ ʠ 

ʙʝʟʣʫʥʥʘ ʥʦʱ, ʘʢʦ ʨʘʜʠʘʥʪʲʪ ʥʘ ʧʦʪʦʢʘ ʝ ʚ ʟʝʥʠʪʘ, ʘʢʦ ʦʪʙʨʦʷʚʘʤʝ ʚʩʠʯʢʠ ʧʦʷ-

ʚʠʣʠ ʩʝ ʤʝʪʝʦʨʠ ʧʦ ʮʝʣʠʷ ʥʝʙʦʩʚʦʜ (ʢʦʝʪʦ ʥʝ ʝ ʚʲʚ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʘʤ ʥʘʙ-

ʣʶʜʘʪʝʣ) ʠ ʧʨ. ʊʘʢʠʚʘ ʫʩʣʦʚʠʷ ʥʘ ʧʨʘʢʪʠʢʘ ʨʷʜʢʦ ʩʘ ʥʘʣʠʮʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ 

ʨʝʘʣʥʦ ʥʘʙʣʶʜʘʚʘʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʝʪʝʦʨʥʠʪʝ ʧʦʪʦʮʠ ʝ ʧʦ-ʥʠʩʢʘ ʦʪ ʩʪʦʡʥʦʩ-

ʪʠʪʝ ʥʘ ZHR, ʜʘʚʘʥʠ ʟʘ ʪʷʭ. ʆʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʝ ʥʘ ʢʘʢʚʘ ʚʠʩʦʯʠʥʘ ʥʘʜ ʭʦʨʠ-
ʟʦʥʪʘ ʩʝ ʥʘʤʠʨʘ ʨʘʜʠʘʥʪʲʪ ʥʘ ʜʘʜʝʥ ʧʦʪʦʢ ʧʦ ʚʨʝʤʝ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ. ɸʢʦ 
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ʨʘʜʠʘʥʪʲʪ ʝ ʧʦʜ ʭʦʨʠʟʦʥʪʘ ï ʦʱʝ ʥʝʠʟʛʨʷʣ ʠʣʠ ʚʝʯʝ ʟʘʣʷʟʲʣ, ʤʝʪʝʦʨʠ ʦʪ ʪʦʟʠ 

ʧʦʪʦʢ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ. 
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ɺʆɼɽʅɽ, ɻʀɼʀʈɸʅɽ ʀ ʂʆʆʈɼʀʅɸʊʅʀ ʉʀʉʊɽʄʀ 

ʋʧʨʘʞʥʷʚʘʡʢʠ ʘʩʪʨʦʬʦʪʦʛʨʘʬʠʷʪʘ ʢʘʪʦ ʭʦʙʠ, ʣʶʙʠʪʝʣʷʪ ʘʩʪʨʦʥʦʤ ʨʘʥʦ 

ʠʣʠ ʢʲʩʥʦ ʱʝ ʩʪʠʛʥʝ ʜʦ ʠʟʚʦʜʘ, ʯʝ ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʬʦʪʦʛʨʘʬʠʨʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ 

ʦʙʝʢʪʠ ʩ ʜʲʣʛʠ ʝʢʩʧʦʟʠʮʠʠ, ʤʫ ʝ ʥʫʞʝʥ ʩʪʘʪʠʚ ʩ ʪ.ʥʘʨ. ʝʢʚʘʪʦʨʠʘʣʥʘ ʛʣʘʚʘ. 

ʊʘʟʠ ʛʣʘʚʘ ʧʦʟʚʦʣʷʚʘ ʝʢʚʘʪʦʨʠʘʣʥʦ ʤʦʥʪʠʨʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧ ʠ ʥʘʩʦʯʚʘʥʝʪʦ ʤʫ 

ʢʲʤ ʠʥʪʝʨʝʩʫʚʘʱʠʪʝ ʥʠ ʦʙʝʢʪʠ ʧʦ ʜʚʝ ʦʩʠ. ʇʦ ʚʨʝʤʝ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʪʝʭʥʠ-

ʢʘʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʷ ʛʣʘʚʥʘʪʘ ʦʩ ʥʘ ʛʣʘʚʘʪʘ ʩʝ ʥʘʩʦʯʚʘ ʢʲʤ ʩʝʚʝʨʥʠʷ ʠʣʠ ʢʲʤ 

ʶʞʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ (ʩʧʦʨʝʜ ʪʦʚʘ ʚ ʢʦʝ ʧʦʣʫʢʲʣʙʦ ʩʝ ʥʘʤʠʨʘʤʝ) ʠ ʦʩʪʘʚʘ ʦʨʠ-

ʝʥʪʠʨʘʥʘ ʪʘʢʘ ʧʨʝʟ ʮʷʣʦʪʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ. ʊʘʟʠ ʦʩ ʩʝ ʥʘʨʠʯʘ ʧʦʣʷʨʥʘ ʠʣʠ ʯʘ-

ʩʦʚʘ. ɺʪʦʨʘʪʘ ʦʩ ʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘ ʯʘʩʦʚʘʪʘ ʠ ʩʝ ʥʘʨʠʯʘ ʜʝʢʣʠʥʘʮʠʦʥʥʘ. ɿʘ 

ɹʲʣʛʘʨʠʷ ʩʝʚʝʨʥʠʷʪ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʩʝ ʥʘʤʠʨʘ ʥʘ ʚʠʩʦʯʠʥʘ ʦʢʦʣʦ 43Á ʥʘʜ ʩʝʚʝʨ-

ʥʠʷ ʭʦʨʠʟʦʥʪ ʠ ʟʘʪʦʚʘ ʯʘʩʦʚʘʪʘ ʦʩ ʩʝ ʬʠʢʩʠʨʘ ʧʦʜ ʪʦʟʠ ʥʘʢʣʦʥ. ʊʦʚʘ ʦʙʘʯʝ ʤʦʞʝ 

ʜʘ ʠʟʛʣʝʞʜʘ ʩʪʨʘʥʥʦ ʟʘ ʩʲʚʩʝʤ ʥʘʯʠʥʘʝʱʠʪʝ ʘʩʪʨʦʣʶʙʠʪʝʣʠ ʠ ʟʘ ʥʷʢʦʠ ʬʦʪʦʛ-

ʨʘʬʠ, ʢʦʠʪʦ ʙʠʭʘ ʦʯʘʢʚʘʣʠ ʦʨʠʝʥʪʘʮʠʷ ʢʘʪʦ ʧʨʠ ʬʦʪʦʛʨʘʬʩʢʠʪʝ ʩʪʘʪʠʚʠ ï ʩ ʚʲʨ-

ʪʝʥʝ ʥʘ ʧʨʠʙʦʨʘ ʦʢʦʣʦ ʚʝʨʪʠʢʘʣʥʘ ʠ ʭʦʨʠʟʦʥʪʘʣʥʘ ʦʩ. ʊʘʢʲʚ ʚʘʨʠʘʥʪ ʥʘʠʩʪʠʥʘ 

ʩʲʱʝʩʪʚʫʚʘ, ʥʦ ʚ ʘʩʪʨʦʬʦʪʦʛʨʘʬʠʷʪʘ ʪʦʡ ʥʝ ʝ ʦʩʦʙʝʥʦ ʧʨʘʢʪʠʯʝʥ. ɿʘ ʜʘ ʩʪʘʥʝ 

ʷʩʥʦ ʟʘʱʦ ʠ ʠʟʦʙʱʦ ï ʟʘ ʜʘ ʤʦʞʝ ʘʩʪʨʦʣʶʙʠʪʝʣʷʪ ʜʘ ʨʘʙʦʪʠ ʧʨʘʚʠʣʥʦ ʩʲʩ ʩʚʦʷ 

ʪʝʣʝʩʢʦʧ, ʝ ʥʫʞʥʦ ʧʲʨʚʦ ʜʘ ʙʲʜʝ ʟʘʧʦʟʥʘʪ ʩ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʚ ʩʬʝʨʠʯʥʘʪʘ 

ʘʩʪʨʦʥʦʤʠʷ. ɺʩʲʥɦʦʩʪ ʥʠʝ ʚʝʯʝ ʩʧʦʤʝʥʘʭʤʝ ʟʘ ʥʝʙʝʩʥʠʪʝ ʧʦʣʶʩʠ, ʝʪʦ ʧʦʚʝʯʝ ʟʘ 

ʪʷʭ. 

ʅʝʙʝʩʥʠ ʧʦʣʶʩʠ ʠ ʥʝʙʝʩʝʥ ʝʢʚʘʪʦʨ: ɸʢʦ ʤʠʩʣʝʥʦ ʫʜʲʣʞʠʤ ʙʝʟʢʨʘʡʥʦ 

ʤʥʦʛʦ ʟʝʤʥʘʪʘ ʨʦʪʘʮʠʦʥʥʘ ʦʩ ʚ ʜʚʝʪʝ ʩʨʝʱʫʧʦʣʦʞʥʠ ʧʦʩʦʢʠ ï ʥʘʜ ʩʝʚʝʨʥʠʷ ʠ 

ʥʘʜ ʶʞʥʠʷ ʛʝʦʛʨʘʬʩʢʠ ʧʦʣʶʩ, ʪʷ ʱʝ ʧʨʦʙʦʜʝ ʚʲʦʙʨʘʞʘʝʤʘʪʘ ʥʝʙʝʩʥʘ ʩʬʝʨʘ ʚ 

ʜʚʝ ʩʨʝʱʫʧʦʣʦʞʥʠ ʪʦʯʢʠ ï ʚ ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ NCP (North Celestial Pole) 

ʠ ʚ ʶʞʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ SCP (South Celestial Pole). ʏʝʩʪʦ ʟʘ ʢʨʘʪʢʦʩʪ ʪʝʟʠ ʧʦ-

ʣʶʩʠ ʩʝ ʦʪʙʝʣʷʟʚʘʪ ʩʘʤʦ ʩ N ʠ S, ʥʦ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʙʲʨʢʘʪ ʛʝʦʛʨʘʬʩʢʠʪʝ. ɿʘʨʘʜʠ 

ʚʲʨʪʝʥʝʪʦ ʥʘ ɿʝʤʷʪʘ ʥʘ ʥʘʩ ʥʠ ʠʟʛʣʝʞʜʘ, ʯʝ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ ʩʝ ʚʲʨʪʠ ʦʢʦʣʦ ʪʘʟʠ 

ʦʩ, ʚ ʧʦʩʦʢʘ ʦʪ ʠʟʪʦʢ ï ʢʲʤ ʟʘʧʘʜ. ʇʦʨʘʜʠ ʪʦʚʘ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ ʚʠʞʜʘʤʝ ʢʘʢ 

ʉʣʲʥʮʝʪʦ, ʃʫʥʘʪʘ, ʧʣʘʥʝʪʠʪʝ ʠ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʟʚʝʟʜʠʪʝ ʠʟʛʨʷʚʘʪ ʠ ʟʘʣʷʟ-

ʚʘʪ.  

ʂʘʢʪʦ ʟʥʘʝʤ ʦʪ ʛʝʦʛʨʘʬʠʷʪʘ, ʨʘʚʥʠʥʘʪʘ ʥʘ ʟʝʤʥʠʷ ʝʢʚʘʪʦʨ ʝ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʘ ʥʘ ʟʝʤʥʘʪʘ ʨʦʪʘʮʠʦʥʥʘ ʦʩ ʠ ʨʘʟʜʝʣʷ ɿʝʤʷʪʘ ʥʘ ʜʚʝ ʧʦʣʦʚʠʥʠ ï ʉʝʚʝʨʥʦ ʠ 

ʖʞʥʦ ʧʦʣʫʢʲʣʙʦ. ɸʢʦ ʤʠʩʣʝʥʦ ʨʘʟh ʠʨʠʤ ʪʘʟʠ ʨʘʚʥʠʥʘ ʙʝʟʢʨʘʡʥʦ ʤʥʦʛʦ, ʪʘʢʘ 

ʯʝ ʜʘ ʩʝ ʨʘʟʧʨʦʩʪʨʝ ʜʘʣʝʯ ʠʟʚʲʥ ʟʝʤʥʦʪʦ ʢʲʣʙʦ, ʪʷ ʱʝ ʨʘʟʜʝʣʠ ʩʲʱʦ ʥʘ ʜʚʝ ʧʦ-

ʣʦʚʠʥʠ ʠ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ. ɻʦʣʷʤʘʪʘ ʦʢʨʲʞʥʦʩʪ, ʚ ʢʦʷʪʦ ʝʢʚʘʪʦʨʠʘʣʥʘʪʘ ʨʘʚʥʠ-

ʥʘ ʨʘʟʜʝʣʷ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ, ʩʝ ʥʘʨʠʯʘ ʥʝʙʝʩʝʥ ʝʢʚʘʪʦʨ (Celestial equator).  

ʂʘʟʘʥʦ ʩ ʜʨʫʛʠ ʜʫʤʠ, ʥʝʙʝʩʥʠʷʪ ʝʢʚʘʪʦʨ ʩʝ ʥʘʤʠʨʘ ʪʦʯʥʦ ʥʘʜ ʟʝʤʥʠʷ, ʪʲʡ 

ʢʘʪʦ ʝ ʥʝʛʦʚʘʪʘ ʮʝʥʪʨʘʣʥʘ ʧʨʦʝʢʮʠʷ ʚʲʨʭʫ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ. ʅʦ ʩʲʱʠʷʪ ʝ ʙʝʟʢ-

ʨʘʡʥʦ ʜʘʣʝʯ (ʙʝʟʢʨʘʡʥʦ ʚʠʩʦʢʦ ʥʘʜ ʥʘʩ), ʟʘʱʦʪʦ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ ʝ ʙʝʟʢʨʘʡʥʦ 

ʛʦʣʷʤʘ. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ, ʢʲʜʝʪʦ ʠ ʜʘ ʩʝ ʥʘʤʠʨʘ ʝʜʠʥ ʥʘʙʣʶʜʘʪʝʣ ʧʦ ʟʝʤʥʦʪʦ 

ʢʲʣʙʦ, ʟʘ ʥʝʛʦ ʥʝʙʝʩʥʠʷʪ ʝʢʚʘʪʦʨ ʚʠʥʘʛʠ ʱʝ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʪʦʯʢʠʪʝ ʠʟʪʦʢ ʠ 
ʟʘʧʘʜ ʥʘ ʭʦʨʠʟʦʥʪʘ.  
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ʆʩʦʙʝʥ ʩʣʫʯʘʡ ʠʤʘʤʝ, ʘʢʦ ʥʘʙʣʶʜʘʪʝʣʷʪ ʝ ʥʘ ʥʷʢʦʠ ʦʪ ʜʚʘʪʘ ʧʦʣʶʩʘ ʥʘ ɿʝ-

ʤʷʪʘ ï ʥʘʧʨʠʤʝʨ ʥʘ ʩʝʚʝʨʥʠʷ. ʊʦʛʘʚʘ ʟʘ ʥʝʛʦ ʥʝʙʝʩʥʠʷʪ ʝʢʚʘʪʦʨ ʱʝ ʩʲʚʧʘʜʘ ʩ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ, ʘ ʩʝʚʝʨʥʠʷʪ ʥʝʙʝʩʝʥ ʧʦʣʶʩ NCP ʱʝ ʙʲʜʝ ʚ ʟʝʥʠʪʘ. ɺ 

ʪʦʟʠ ʩʣʫʯʘʡ ʥʘʙʣʶʜʘʪʝʣʷʪ ʱʝ ʚʠʞʜʘ ʩʘʤʦ ʝʜʥʘʪʘ ʥʝʙʝʩʥʘ ʧʦʣʫʩʬʝʨʘ (ʚ ʩʣʫʯʘʷ ï 

ʩʝʚʝʨʥʘʪʘ) ʠ ʚʩʠʯʢʠ ʥʝʙʝʩʥʠ ʩʚʝʪʠʣʘ ʦʪ ʥʝʷ ʱʝ ʙʲʜʘʪ ʥʝʟʘʣʷʟʚʘʱʠ. ʉʲʦʪʚʝʪʥʦ 

ʥʝʙʝʩʥʠʪʝ ʩʚʝʪʠʣʘ ʦʪ ʥʝʚʠʜʠʤʘʪʘ ʟʘ ʥʝʛʦ ʶʞʥʘ ʥʝʙʝʩʥʘ ʧʦʣʫʩʬʝʨʘ ʱʝ ʙʲʜʘʪ 

ʥʝʠʟʛʨʷʚʘʱʠ. ʇʦʨʘʜʠ ʜʝʥʦʥʦʱʥʦʪʦ ʚʲʨʪʝʥʝ ʥʘ ɿʝʤʷʪʘ, ʟʘ ʪʦʟʠ ʥʘʙʣʶʜʘʪʝʣ 

ʚʩʠʯʢʠ ʚʠʜʠʤʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʦʙʝʢʪʠ ʱʝ ʦʙʠʢʘʣʷʪ ʦʢʦʣʦ ʚʝʨʪʠʢʘʣʥʘ ʦʩ, ʜʚʠ-

ʞʝʡʢʠ ʩʝ ʫʩʧʦʨʝʜʥʦ ʥʘ ʭʦʨʠʟʦʥʪʘ. 

ɼʨʫʛ ʯʘʩʪʝʥ ʩʣʫʯʘʡ ʠʤʘʤʝ, ʢʦʛʘʪʦ ʥʘʙʣʶʜʘʪʝʣʷʪ ʝ ʩʪʲʧʠʣ ʥʘ ʟʝʤʥʠʷ ʝʢʚʘ-

ʪʦʨ. ʊʦʛʘʚʘ ʟʘ ʥʝʛʦ, ʦʩʚʝʥ ʧʨʝʟ ʪʦʯʢʠʪʝ ʠʟʪʦʢ ʠ ʟʘʧʘʜ ʥʘ ʭʦʨʠʟʦʥʪʘ, ʥʝʙʝʩʥʠʷʪ 

ʝʢʚʘʪʦʨ ʱʝ ʧʨʝʤʠʥʘʚʘ ʠ ʧʨʝʟ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʚ ʥʝʙʝʪʦ ï ʟʝʥʠʪʘ Z. ʉ ʜʨʫʛʠ 

ʜʫʤʠ, ʥʘʙʣʶʜʘʪʝʣʷʪ ʱʝ ʙʲʜʝ ʚ ʩʘʤʘʪʘ ʝʢʚʘʪʦʨʠʘʣʥʘ ʨʘʚʥʠʥʘ. ʊʦʛʘʚʘ ʟʘ ʥʝʛʦ 

ʥʝʙʝʩʥʠʪʝ ʧʦʣʶʩʠ NCP ʠ SCP ʱʝ ʩʲʚʧʘʜʘʪ ʩʲʦʪʚʝʪʥʦ ʩ ʪʦʯʢʠʪʝ ʩʝʚʝʨ ʠ ʶʛ ʥʘ 

ʭʦʨʠʟʦʥʪʘ, ʘ ʚʩʠʯʢʠ ʥʝʙʝʩʥʠ ʩʚʝʪʠʣʘ ï ʠ ʦʪ ʜʚʝʪʝ ʥʝʙʝʩʥʠ ʧʦʣʫʩʬʝʨʠ, ʱʝ ʙʲʜʘʪ 

ʠʟʛʨʷʚʘʱʠ ʠ ʟʘʣʷʟʚʘʱʠ.  

ɸʢʦ ʥʘʰʠʷʪ ʥʘʙʣʶʜʘʪʝʣ ʩʝ ʦʪʧʨʘʚʠ ʥʘ ʧʲʪ, ʥʘʧʨʠʤʝʨ ʥʘ ʩʝʚʝʨ ʦʪ ʝʢʚʘʪʦʨʘ, 

ʟʘ ʥʝʛʦ ʩʝʚʝʨʥʠʷʪ ʥʝʙʝʩʝʥ ʧʦʣʶʩ NCP ʱʝ ʟʘʧʦʯʥʝ ʜʘ ʩʝ ʠʟʜʠʛʘ ʥʘʜ ʩʝʚʝʨʥʠʷ 

ʭʦʨʠʟʦʥʪ, ʘ ʟʘʜ ʥʝʛʦ ʥʝʙʝʩʥʠʷʪ ʝʢʚʘʪʦʨ ʱʝ ʩʝ ʩʥʠʰʘʚʘ ʢʲʤ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ. 

ɸʢʦ ʥʘʙʣʶʜʘʪʝʣʷʪ ʩʝ ʫʩʪʘʥʦʚʠ ʥʘ ʤʷʩʪʦ ʩʲʩ ʩʝʚʝʨʥʘ ʛʝʦʛʨʘʬʩʢʘ ʰʠʨʠʥʘ j, ʪʦ ʟʘ 

ʥʝʛʦ ʩʝʚʝʨʥʠʷʪ ʥʝʙʝʩʝʥ ʧʦʣʶʩ NCP ʱʝ ʙʲʜʝ ʥʘ ʚʠʩʦʯʠʥʘ h = j ʥʘʜ ʩʝʚʝʨʥʠʷ 

ʭʦʨʠʟʦʥʪ (ʬʠʛʫʨʘʪʘ ʧʦ-ʜʦʣʫ). ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʥʝʙʝʩʥʠʷʪ ʝʢʚʘʪʦʨ ʟʘ ʥʝʛʦ ʱʝ ʩʝ 

ʠʟʜʠʛʘ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ ʜʦ ʚʠʩʦʯʠʥʘ 90Á ï j. ɿʘ ɹʲʣʛʘʨʠʷ ʩʨʝʜʥʘʪʘ ʛʝʦʛʨʘʬ-

ʩʢʘ ʰʠʨʠʥʘ j ʩʨ. = 42Á 44ǋ N, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʩʝʚʝʨʥʠʷʪ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʩʝ ʥʘ-

ʤʠʨʘ ʥʘ ʩʲʱʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘʜ ʩʝʚʝʨʥʠʷ ʭʦʨʠʟʦʥʪ, ʩʨʝʜʥʦ ʟʘ ʩʪʨʘʥʘʪʘ. 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʥʝʙʝʩʥʠʷʪ ʝʢʚʘʪʦʨ ʩʝ ʠʟʜʠʛʘ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ ʜʦ ʚʠʩʦʯʠʥʘ 

90Á ï j ʩʨ. = 47Á 16ǋ ʩʨʝʜʥʦ. ʉʲʱʦ ʪʘʢʘ ʚʩʠʯʢʠ ʥʝʙʝʩʥʠ ʩʚʝʪʠʣʘ, ʥʘʤʠʨʘʱʠ ʩʝ ʥʘ 

ʲʛʣʦʚʦ ʦʪʩʪʦʷʥʠʝ ʜʦ ʦʢʦʣʦ j ʩʨ. (ʜʦ ʦʢʦʣʦ 42Á 44ǋ) ʦʪ ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ 

NCP, ʟʘ ʥʘʩ ʩʘ ʥʝʟʘʣʷʟʚʘʱʠ. ʉʲʦʪʚʝʪʥʦ ʚʩʠʯʢʠ ʥʝʙʝʩʥʠ ʩʚʝʪʠʣʘ, ʥʘʤʠʨʘʱʠ ʩʝ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʩʲʱʦʪʦ ʲʛʣʦʚʦ ʦʪʩʪʦʷʥʠʝ ʦʢʦʣʦ ʶʞʥʠʷʪ ʥʝʙʝʩʝʥ ʧʦʣʶʩ SCP, ʟʘ ʥʘʩ 

ʩʘ ʥʝʠʟʛʨʷʚʘʱʠ. 
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ɿʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʛʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ j ʥʘ ʥʘʙʣʶʜʘʪʝʣʷ ʠ ʚʠʩʦʯʠʥʠʪʝ, ʥʘ ʢʦʠʪʦ ʩʝ ʥʘ-
ʤʠʨʘʪ ʥʝʙʝʩʥʠʷ ʧʦʣʶʩ ʠ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ ʟʘ ʥʝʛʦ, ʝ ʧʦʜʨʦʙʥʦ ʦʙʷʩʥʝʥʘ ʚ ʪʝʢʩʪʘ. ʅʝʙʝʩʥʠʷʪ 
ʝʢʚʘʪʦʨ ʤʠʥʘʚʘ ʚʠʥʘʛʠ ʧʨʝʟ ʪʦʯʢʠʪʝ ʠʟʪʦʢ E ʠ ʟʘʧʘʜ W ʥʘ ʭʦʨʠʟʦʥʪʘ, ʥʝʟʘʚʠʩʠʤʦ ʢʲʜʝ ʧʦ 
ʟʝʤʥʦʪʦ ʢʲʣʙʦ ʩʝ ʥʘʤʠʨʘ ʥʘʙʣʶʜʘʪʝʣʷʪ. ʅʝʙʝʩʥʠʷʪ ʤʝʨʠʜʠʘʥ, ʢʦʡʪʦ ʝ ʮʝʥʪʨʘʣʥʘ ʧʨʦʝʢʮʠʷ 
ʚʨ̡ʭʫ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ ʥʘ ʛʝʦʛʨʘʬʩʢʠʷ ʤʝʨʠʜʠʘʥ, ʥʘ ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʥʘʙʣʶʜʘʪʝʣʷʪ, ʤʠʥʘʚʘ 
ʧʨʝʟ ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ NCP ʠ ʧʨʝʟ ʶʞʥʠʷ SCP, ʧʨʝʟ ʪʦʯʢʠʪʝ ʶʛ S ʠ ʩʝʚʝʨ N ʥʘ ʭʦʨʠ-

ʟʦʥʪʘ, ʧʨʝʟ ʟʝʥʠʪʘ Z ʠ ʥʘʜʠʨʘ Zǋ. 
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ʉʨʝʜʥʘʪʘ ʚʠʩʦʯʠʥʘ h ʩʨ. ʥʘ ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʟʘ ɹʲʣʛʘʨʠʷ ʝ ʨʘʚʥʘ ʥʘ ʩʨʝʜʥʘʪʘ ʛʝʦʛʨʘʬʩ-
ʢʘ ʰʠʨʠʥʘ ʟʘ ʩʪʨʘʥʘʪʘ: 42Á 44ǋ (ʧʦʜʨʦʙʥʦʩʪʠ ʚ ʪʝʢʩʪʘ). ʇʦʣʷʨʥʘʪʘ ʟʚʝʟʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʢʨʠ-
ʪʘ ʣʝʩʥʦ, ʢʘʪʦ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʟʚʝʟʜʠʪʝ ɓ ʠ Ŭ ʦʪ ʚʲʨʭʲʪ ʥʘ Ăʯʝʨʧʘʢʘñ ʥʘ ɻʦʣʷʤʘʪʘ ʤʝʯʢʘ 

ʩʝ ʥʘʥʝʩʝ ʤʠʩʣʝʥʦ ʦʢʦʣʦ 4.5 ʧʲʪʠ. ʂʲʤ 1 ʷʥʫʘʨʠ 2021 ʛ. ʇʦʣʷʨʥʘʪʘ ʟʚʝʟʜʘ ʩʝ ʥʘʤʠʨʘ ʥʘ 00Á 38ǋ 
39ǌ ʦʪ ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ NCP. 
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ʇʨʠ ʘʣʪ-ʘʟʠʤʫʪʘʣʥʘʪʘ ʤʦʥʪʠʨʦʚʢʘ ʪʝʣʝʩʢʦʧʲʪ ʩʝ ʥʘʩʦʯʚʘ ʧʦ ʜʚʝ ʚʟʘʠʤʥʦʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠ 
ʦʩʠ: ʚʝʨʪʠʢʘʣʥʘ ï ʟʘ ʜʚʠʞʝʥʠʝ ʧʦ ʘʟʠʤʫʪ ʠ ʭʦʨʠʟʦʥʪʘʣʥʘ ï ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʥʫʞʥʘʪʘ ʚʠʩʦ-
ʯʠʥʘ. ʊʘʟʠ ʤʦʥʪʠʨʦʚʢʘ ʥʝ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ ʬʦʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʦʙʝʢʪʠ ʩ ʜʲʣʛʠ 
ʝʢʩʧʦʟʠʮʠʠ, ʪʲʡ ʢʘʪʦ ʩʝ ʥʘʣʘʛʘ ʪʨʫʜʥʦ ʟʘ ʢʦʥʪʨʦʣʠʨʘʥʝ ʚʦʜʝʥʝ ʠ ʧʦ ʜʚʝʪʝ ʦʩʠ. ʆʩʚʝʥ ʪʦʚʘ ʩʝ 

ʧʦʣʫʯʘʚʘ ʟʘʚʲʨʪʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʚ ʨʘʚʥʠʥʘʪʘ ʥʘ ʢʘʤʝʨʘʪʘ (ʪ.ʥʘʨ. ʚʲʨʪʝʥʝ ʥʘ ʧʦʣʝʪʦ). 
ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʥʘʡ-ʛʦʣʝʤʠʪʝ ʩʲʚʨʝʤʝʥʥʠ ʪʝʣʝʩʢʦʧʠ ʩʘ ʥʘ ʘʣʪ-ʘʟʠʤʫʪʘʣʥʠ ʤʦʥʪʠʨʦʚʢʠ, 
ʟʘʨʘʜʠ ʛʦʣʷʤʘʪʘ ʠʤ ʪʝʞʝʩʪ. ɼʚʠʞʝʥʠʝʪʦ ʧʨʠ ʪʷʭ ʩʝ ʫʧʨʘʚʣʷʚʘ ʦʪ ʢʦʤʧʶʪʨʠ, ʢʦʨʠʛʠʨʘʱʠ 
ʥʘʩʦʯʚʘʥʝʪʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʦ  ʜʚʝʪʝ ʦʩʠ. ʆʩʚʝʥ ʪʦʚʘ ʩʚʝʪʦʧʨʠʝʤʥʘʪʘ ʘʧʘʨʘʪʫʨʘ ʚʲʚ ʬʦʢʘʣ-
ʥʘʪʘ ʨʘʚʥʠʥʘ ʙʘʚʥʦ ʩʝ ʟʘʚʲʨʪʘ ʦʢʦʣʦ ʦʧʪʠʯʥʘʪʘ ʦʩ, ʩ ʢʦʝʪʦ ʩʝ  ʢʦʤʧʝʥʩʠʨʘ ʚʲʨʪʝʥʝʪʦ ʥʘ ʧʦʣʝ-
ʪʦ. 

ʇʨʠ ʝʢʚʘʪʦʨʠʘʣʥʘʪʘ ʤʦʥʪʠʨʦʚʢʘ ʪ.ʥʘʨ. ʯʘʩʦʚʘ ʦʩ ʚʠʥʘʛʠ ʩʪʦʠ ʥʘʩʦʯʝʥʘ ʢʲʤ ʥʝʙʝʩʥʠʷ ʧʦʣʶʩ. 
ʏʨʝʟ ʚʲʨʪʝʥʝ ʦʢʦʣʦ ʥʝʷ, ʪʝʣʝʩʢʦʧʲʪ ʩʝ ʥʘʩʦʯʚʘ ʥʘ ʯʘʩʦʚʠʷ ʲʛʲʣ, ʥʘ ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʦʙʝʢʪʘ ʧʦ 
ʚʨʝʤʝ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ (ʧʦʜʨʦʙʥʦʩʪʠ ï ʚ ʪʝʢʩʪʘ ʧʦ-ʜʦʣʫ). ʅʘʩʦʯʚʘʥʝʪʦ ʧʦ ʜʝʢʣʠʥʘʮʠʷ ʩʝ 

ʠʟʚʲʨʰʚʘ ʧʦ ʜʨʫʛʘʪʘ ʦʩ, ʥʘʨʝʯʝʥʘ ʜʝʢʣʠʥʘʮʠʦʥʥʘ. ɽʢʚʘʪʦʨʠʘʣʥʘʪʘ ʤʦʥʪʠʨʦʚʢʘ ʝ ʥʘʡ-
ʧʦʜʭʦʜʷʱʘ ʟʘ ʘʩʪʨʦʬʦʪʦʛʨʘʬʠʷ, ʪʲʡ ʢʘʪʦ ʚʦʜʝʥʝʪʦ ʥʘ ʪʝʣʝʩʢʦʧʘ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʚʲʨʪʝʥʝ 
ʩʘʤʦ ʦʢʦʣʦ ʯʘʩʦʚʘʪʘ ʦʩ, ʧʨʠ ʢʦʝʪʦ ʥʝ ʩʝ ʧʦʣʫʯʘʚʘ ʚʲʨʪʝʥʝ ʥʘ ʧʦʣʝʪʦ. 

ʉʣʝʜ ʢʘʪʦ ʦʙʷʩʥʠʭʤʝ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʛʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ ʥʘ ʤʷʩʪʦʪʦ 

ʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʥʝʙʝʩʥʠʷ ʧʦʣʶʩ, ʤʦʞʝʤ ʦʪʥʦʚʦ ʜʘ ʩʝ ʚʲʨʥʝʤ ʢʲʤ ʝʢʚʘʪʦʨʠʘʣʥʦ 

ʤʦʥʪʠʨʘʥʠʷʪ ʪʝʣʝʩʢʦʧ ʠ ʢʲʤ ʦʩʦʙʝʥʦʩʪʠʪʝ ʧʨʠ ʨʘʙʦʪʘʪʘ ʩ ʥʝʛʦ. ʉʘʤʠʷʪ ʪʝʨʤʠʥ 

Ăʝʢʚʘʪʦʨʠʘʣʥʦ ʤʦʥʪʠʨʘʥʝñ ʦʟʥʘʯʘʚʘ, ʯʝ ʯʘʩʦʚʘʪʘ ʦʩ ʥʘ ʤʦʥʪʠʨʦʚʢʘʪʘ ʝ ʦʨʠʝʥʪʠ-
ʨʘʥʘ ʫʩʧʦʨʝʜʥʘ ʥʘ ʟʝʤʥʘʪʘ ʨʦʪʘʮʠʦʥʥʘ ʦʩ. ɿʘʨʘʜʠ ʚʠʜʠʤʦʪʦ ʚʲʨʪʝʥʝ ʥʘ ʥʝʙʝʩʥʘ-

ʪʘ ʩʬʝʨʘ, ʧʦ ʚʨʝʤʝ ʥʘ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʦʙʝʢʪʠ, ʪʝʣʝʩʢʦʧʲʪ ʪʨʷʙʚʘ 
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ʜʘ ʩʝ ʚʲʨʪʠ ʙʘʚʥʦ ʦʢʦʣʦ ʯʘʩʦʚʘʪʘ ʩʠ ʦʩ ʢʲʤ ʟʘʧʘʜ, ʟʘ ʜʘ ʥʝ ʠʟʣʝʟʝ ʠʟʙʨʘʥʠʷʪ 

ʦʙʝʢʪ ʦʪ ʟʨʠʪʝʣʥʦʪʦ ʤʫ ʧʦʣʝ. ʊʦʚʘ ʜʚʠʞʝʥʠʝ ʩʝ ʥʘʨʠʯʘ ʚʦʜʝʥʝ. ʇʨʠ ʬʦʪʦʛʨʘʬʠ-

ʨʘʥʝ ʥʘ ʦʙʝʢʪʠ ʩ ʜʲʣʛʠ ʝʢʩʧʦʟʠʮʠʠ ʦʪ ʜʝʩʝʪʢʠ ʩʝʢʫʥʜʠ ʠʣʠ ʤʠʥʫʪʠ, ʚʦʜʝʥʝʪʦ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʠʥʭʨʦʥʠʟʠʨʘʥʦ ʤʥʦʛʦ ʪʦʯʥʦ ʩ ʜʝʥʦʥʦʱʥʦʪʦ ʚʲʨʪʝʥʝ ʥʘ ʥʝʙʝʩ-

ʥʘʪʘ ʩʬʝʨʘ. ʇʨʠʯʠʥʘʪʘ ʝ, ʯʝ ʘʢʦ ʧʦ ʚʨʝʤʝ ʥʘ ʜʲʣʛʘʪʘ ʝʢʩʧʦʟʠʮʠʷ, ʦʙʨʘʟʲʪ ʚʲʨʭʫ 

ʩʝʥʟʦʨʘ ʥʘ ʢʘʤʝʨʘʪʘ ʩʝ ʦʪʤʝʩʪʠ, ʜʦʨʠ ʩʲʚʩʝʤ ʤʘʣʢʦ, ʪʦʚʘ ʱʝ ʛʦ ʜʝʬʦʨʤʠʨʘ ʠ ʱʝ 

ʛʦ ʥʘʧʨʘʚʠ ʥʝʛʦʜʝʥ ʟʘ ʠʟʧʦʣʟʚʘʥʝ. ɹʘʚʥʦʪʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʚʲʨʪʝʥʝ ʥʘ ʯʘʩʦʚʘʪʘ ʦʩ 

ʧʨʠ ʚʦʜʝʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩ ʲʛʣʦʚʘ ʩʢʦʨʦʩʪ 15Á ʟʘ ʯʘʩ ʠʣʠ 1 ʦʙʦʨʦʪ ʟʘ ʜʝʥʦ-

ʥʦʱʠʝ (ʧʦ-ʪʦʯʥʦ 360Á ʟʘ ʝʜʥʦ ʟʚʝʟʜʥʦ ʜʝʥʦʥʦʱʠʝ, ʢʦʝʪʦ ʪʨʘʝ 23 ʯʘʩʘ, 56 ʤʠʥʫʪʠ 

ʠ 4 ʩʝʢʫʥʜʠ). ɿʘʜʚʠʞʚʘʥʝʪʦ ʥʘ ʯʘʩʦʚʘʪʘ ʦʩ ʩʪʘʚʘ ʯʨʝʟ ʝʣʝʢʪʨʦʥʥʦ ʫʧʨʘʚʣʷʚʘʥ 

ʩʪʲʧʢʦʚ ʠʣʠ ʩʠʥʭʨʦʥʝʥ ʝʣʝʢʪʨʦʜʚʠʛʘʪʝʣ ʩ ʨʝʜʫʢʪʦʨ, ʤʦʥʪʠʨʘʥʠ ʚ ʝʢʚʘʪʦʨʠʘʣʥʘ-

ʪʘ ʛʣʘʚʘ. ʇʨʠ ʧʦ-ʤʘʣʢʠ ʩʘʤʦʜʝʣʥʠ ʫʩʪʘʥʦʚʢʠ ʚʦʜʝʥʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ 

ʯʘʩʦʚʥʠʢʦʚ ʤʝʭʘʥʠʟʲʤ ʩ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤ ʚʲʨʪʷʱ ʤʦʤʝʥʪ ʠʣʠ ʦʪ ʝʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣ, ʯʠʷʪʦ ʩʢʦʨʦʩʪ ʩʝ ʫʧʨʘʚʣʷʚʘ ʩ ʤʘʣʲʢ ʨʲʯʝʥ ʧʫʣʪ. ɺʦʜʝʥʝ ʩ ʧʦʜʦʙʥʠ ʩʘʤʦʜʝʣ-

ʥʠ ʫʩʪʨʦʡʩʪʚʘ ʦʙʘʯʝ ʩʝ ʧʨʘʢʪʠʢʫʚʘ ʚʩʝ ʧʦ-ʨʷʜʢʦ, ʪʲʡ ʢʘʪʦ ʪʝ ʠʟʠʩʢʚʘʪ 

ʥʝʧʨʝʢʲʩʥʘʪʦ  ʚʠʟʫʘʣʥʦ ʛʠʜʠʨʘʥʝ ï ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʬʦʪʦʛʨʘʬʠʨʘʥʠʷ ʦʙʝʢʪ 

(ʠʣʠ ʥʘ ʠʟʙʨʘʥʘ ʚʠʜʠʤʦ ʙʣʠʟʢʘ ʜʦ ʥʝʛʦ ʟʚʝʟʜʘ) ʧʦ ʚʨʝʤʝ ʥʘ ʜʲʣʛʠʪʝ ʝʢʩʧʦʟʠʮʠʠ. 

ʊʘʟʠ ʧʨʦʮʝʜʫʨʘ ʧʦʜʣʘʛʘ ʥʘ ʩʝʨʠʦʟʥʦ ʠʟʧʠʪʘʥʠʝ ʟʨʝʥʠʝʪʦ ʠ ʪʲʨʧʝʥʠʝʪʦ ʥʘ ʬʦ-

ʪʦʛʨʘʬʘ, ʦʩʦʙʝʥʦ ʘʢʦ ʪʦʡ ʝ ʥʝʦʧʠʪʝʥ. ʅʘʡ-ʯʝʩʪʦ ʛʠʜʠʨʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʟ 

ʦʪʜʝʣʥʘ ʟʨʠʪʝʣʥʘ ʪʨʲʙʘ ʩ ʛʦʣʷʤʦ ʫʚʝʣʠʯʝʥʠʝ ʠ ʦʢʫʣʷʨ ʩ ʢʨʲʩʪ, ʥʘʨʠʯʘʥʘ ʛʠʜ ʠʣʠ 

ʛʠʜʝʩʢʦʧ. ɻʠʜʲʪ ʩʝ ʤʦʥʪʠʨʘ ʧʘʨʘʣʝʣʥʦ ʥʘ ʪʝʣʝʩʢʦʧʘ, ʧʨʝʟ ʢʦʡʪʦ ʱʝ ʬʦʪʦʛʨʘʬʠ-

ʨʘʤʝ. ʇʨʦʩʣʝʜʷʚʘʥʝʪʦ ʝ ʩ ʮʝʣ ʜʘ ʩʝ ʟʘʙʝʣʝʞʘʪ ʠ ʢʦʨʠʛʠʨʘʪ ʥʘʚʨʝʤʝ ʝʚʝʥʪʫʘʣʥʠ 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʪʦʯʥʦʩʪʪʘ ʥʘ ʚʦʜʝʥʝʪʦ, ʧʨʠʯʠʥʝʥʠ ʥʘʧʨʠʤʝʨ ʦʪ ʥʝʨʘʚʥʦʤʝʨʥʘ 

ʩʢʦʨʦʩʪ ʥʘ ʝʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʟʘʜʚʠʞʚʘʱ ʯʘʩʦʚʘʪʘ ʦʩ. ʊʦʚʘ ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʩʝ 

ʧʦʣʫʯʠ, ʘʢʦ ʫʧʨʘʚʣʷʚʘʤʝ ʜʚʠʛʘʪʝʣʷ ʩ ʥʝʩʲʚʲʨʰʝʥʘ ʩʘʤʦʜʝʣʥʘ ʝʣʝʢʪʨʦʥʠʢʘ. ɼʨʫ-

ʛʘ ʚʲʟʤʦʞʥʘ ʧʨʠʯʠʥʘ ʟʘ ʦʪʢʣʦʥʝʥʠʝ ʝ ʦʙʠʨʘʥʝʪʦ ʥʘ ʤʝʭʘʥʠʯʥʠ ʣʫʬʪʦʚʝ, ʘʢʦ 

ʪʝʣʝʩʢʦʧʲʪ ʥʝ ʝ ʜʦʙʨʝ ʙʘʣʘʥʩʠʨʘʥ. ɿʘʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʠʤʘʤʝ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʢʦʨʠ-

ʛʠʨʘʤʝ ʟʘʙʝʣʷʟʘʥʠʪʝ ʤʘʣʢʠ ʠʟʙʲʨʟʚʘʥʠʷ ʠʣʠ ʠʟʦʩʪʘʚʘʥʠʷ ʥʘ ʪʝʣʝʩʢʦʧʘ ʯʨʝʟ ʧʫʣ-

ʪʘ, ʢʦʡʪʦ ʜʲʨʞʠʤ ʚ ʨʲʢʘ, ʜʦʢʘʪʦ ʛʠʜʠʨʘʤʝ. ɺʩʲʱʥʦʩʪ ʩʘʤʘʪʘ ʜʫʤʘ Ăʛʠʜʠʨʘʥʝñ 

ʠʜʚʘ ʦʪ ʘʥʛʣʠʡʩʢʘʪʘ Ăguidingñ ï Ăʥʘʩʦʯʚʘʱñ, ʢʘʪʦ ʚ ʩʣʫʯʘʷ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʢʦʥʪ-

ʨʦʣʠʨʘʥʦ ʚʦʜʝʥʝ ʥʘ ʪʝʣʝʩʢʦʧʘ. ʀʤʘ ʠ ʧʦ-ʣʝʩʝʥ ʚʘʨʠʘʥʪ, ʧʨʠ ʢʦʡʪʦ ʤʦʞʝʤ ʜʘ 

ʚʦʜʠʤ ʙʝʟ ʛʠʜʠʨʘʥʝ, ʥʦ ʩ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʛʨʝʰʢʘ. ʊʦʚʘ ʩʝ ʧʨʘʚʠ 

ʧʨʠ ʩʥʠʤʘʥʝ ʩ ʧʦ-ʢʨʘʪʢʠ ʝʢʩʧʦʟʠʮʠʠ, ʩʣʝʜ ʢʘʪʦ ʦʪ ʦʧʠʪ ʟʥʘʝʤ, ʯʝ ʟʘ ʜʘʜʝʥʦʪʦ 

ʚʨʝʤʝ ʥʘ ʝʢʩʧʦʥʠʨʘʥʝ, ʚʦʜʝʥʝʪʦ ʥʘ ʪʝʣʝʩʢʦʧʘ ʦʩʪʘʚʘ ʧʨʠʝʤʣʠʚʦ ʜʦʙʨʦ, ʙʝʟ ʥʠ-

ʢʘʢʚʠ ʢʦʨʝʢʮʠʠ. ʀʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʪʦʯʥʦʩʪʪʘ ʥʘ ʚʦʜʝʥʝʪʦ ʦʙʘʯʝ ʩʘ ʤʥʦʛʦ ʧʦ-

ʚʠʩʦʢʠ ʧʨʠ ʨʘʙʦʪʘ ʩ ʜʲʣʛʦʬʦʢʫʩʥʠ ʪʝʣʝʩʢʦʧʠ ʠʣʠ ʬʦʪʦʛʨʘʬʩʢʠ ʪʝʣʝʦʙʝʢʪʠʚʠ, 

ʢʦʠʪʦ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʠ ʧʦ-ʪʝʞʢʠ. ɺ ʪʝʟʠ ʩʣʫʯʘʠ ʛʠʜʠʨʘʥʝʪʦ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ. 

 

ɸʢʦ ʠʤʘʪʝ ʠʜʝʷ ʜʘ ʛʠʜʠʨʘʪʝ ʚʠʟʫʘʣʥʦ, ʢʨʲʩʪʲʪ, ʨʘʟʧʦʣʦʞʝʥ ʚ ʧʨʝʜʥʠʷ ʬʦ-

ʢʫʩ ʥʘ ʦʢʫʣʷʨʘ ʥʘ ʛʠʜʘ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʲʩʪʘʚʝʥ ʦʪ ʪʲʥʢʠ ʥʠʰʢʠ ʠ ʜʘ ʝ ʦʩʚʝʪʝʥ 

ʩʪʨʘʥʠʯʥʦ ʩʲʩ ʩʣʘʙʘ ʩʚʝʪʣʠʥʘ ï ʥʘʧʨʠʤʝʨ ʦʪ ʩʚʝʪʦʜʠʦʜ. ʆʙʠʢʥʦʚʝʥʦ ʩʝ ʧʨʝʜ-

ʚʠʞʜʘ ʚʲʟʤʦʞʥʦʩʪ, ʯʨʝʟ ʧʦʪʝʥʮʠʦʤʝʪʲʨ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʨʝʛʫʣʠʨʘ ʪʦʢʲʪ, ʤʠʥʘʚʘʱ 

ʧʨʝʟ ʩʚʝʪʦʜʠʦʜʘ ʠ ʩʲʦʪʚʝʪʥʦ ï ʦʩʚʝʪʝʥʦʩʪʪʘ ʥʘ ʢʨʲʩʪʘ. ɸʢʦ ʥʝ ʝ ʧʨʝʜʚʠʜʝʥʘ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʩʚʝʪʣʝʥʠʝ, ʢʨʲʩʪʲʪ ʤʦʞʝ ʜʘ ʩʝ ʠʟʨʘʙʦʪʠ ʦʪ ʠʚʠʮʠ ʦʪ ʥʝʧʨʦʟʨʘ-

ʯʝʥ ʤʘʪʝʨʠʘʣ ʩ ʰʠʨʠʥʘ 0.3-0.4 mm, ʟʘ ʜʘ ʩʝ ʦʪʢʨʦʷʚʘʪ ʜʦʙʨʝ ʥʘ ʬʦʥʘ ʥʘ ʥʦʱʥʦʪʦ 
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ʥʝʙʝ ʩʣʝʜ ʘʜʘʧʪʠʨʘʥʝʪʦ ʥʘ ʟʨʝʥʠʝʪʦ ʢʲʤ ʤʨʘʢʘ. ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʦʢʫʣʷʨʲʪ ʥʘ 

ʛʠʜʘ ʜʘ ʙʲʜʝ ʩ ʧʦ-ʛʦʣʷʤʦ ʦʯʥʦ ʨʘʟʩʪʦʷʥʠʝ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʥʝʚʦʣʥʠ ʜʦʢʦʩʚʘʥʠʷ 

ʜʦ ʥʝʛʦ, ʧʨʠ ʢʦʠʪʦ ʫʩʪʘʥʦʚʢʘʪʘ ʤʦʞʝ ʣʝʢʦ ʜʘ ʩʝ ʨʘʟʣʶʣʝʝ. ʇʦ-ʜʲʣʛʦʬʦʢʫʩʥʠʪʝ 

ʦʢʫʣʷʨʠ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʩ ʧʦ-ʛʦʣʝʤʠ ʦʯʥʠ ʨʘʟʩʪʦʷʥʠʷ, ʢʦʝʪʦ ʛʠ ʧʨʘʚʠ ʧʦʜʭʦʜʷ-

ʱʠ, ʥʦ ʪʦʛʘʚʘ, ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʥʫʞʥʦʪʦ ʛʦʣʷʤʦ ʫʚʝʣʠʯʝʥʠʝ ʟʘ ʛʠʜʠʨʘʥʝ, ʦʙʝʢ-

ʪʠʚʲʪ ʥʘ ʛʠʜʘ ʪʨʷʙʚʘ ʜʘ ʝ ʧʦ-ʜʲʣʛʦʬʦʢʫʩʝʥ ʠʣʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʢʫʣʷʨʥʘ 

ʧʨʦʝʢʮʠʷ. ʇʨʠʥʮʠʧʥʦ ʢʦʣʢʦʪʦ ʧʦ-ʛʦʣʷʤʦ ʝ ʫʚʝʣʠʯʝʥʠʝʪʦ ʥʘ ʛʠʜʘ, ʪʦʣʢʦʚʘ ʧʦ-

ʦʪʨʘʥʦ ʱʝ ʟʘʙʝʣʷʟʚʘʪʝ ʥʘʩʪʲʧʚʘʱʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʩʢʦʨʦʩʪʪʘ ʥʘ ʚʦʜʝʥʝʪʦ ʠ ʧʦ-

ʥʘʚʨʝʤʝ ʱʝ ʛʠ ʢʦʨʠʛʠʨʘʪʝ. ʊʘʢʘ ʱʝ ʧʦʣʫʯʘʚʘʪʝ ʧʦ-ʢʘʯʝʩʪʚʝʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 

ʦʙʝʢʪʠʪʝ, ʢʦʠʪʦ ʬʦʪʦʛʨʘʬʠʨʘʪʝ. ɼʨʫʛʦ ʚʲʟʤʦʞʥʦ ʨʝʰʝʥʠʝ: ʘʢʦ ʱʝ ʨʘʙʦʪʠʪʝ ʩ 

ʧʘʨʘʣʝʣʥʦ ʧʨʠʢʨʝʧʝʥ ʢʲʤ ʪʝʣʝʩʢʦʧʘ ʬʦʪʦʘʧʘʨʘʪ ʩ ʪʝʣʝʦʙʝʢʪʠʚ, ʤʦʞʝ ʜʘ ʛʠʜʠʨʘ-

ʪʝ ʧʨʝʟ ʩʘʤʠʷ ʪʝʣʝʩʢʦʧ ï ʧʨʠ ʧʦ-ʛʦʣʷʤʦ ʫʚʝʣʠʯʝʥʠʝ. ʊʘʢʘ ʥʷʤʘ ʜʘ ʚʠ ʝ ʥʫʞʥʘ 

ʚʪʦʨʘ ʟʨʠʪʝʣʥʘ ʪʨʲʙʘ ʟʘ ʛʠʜ. 

ʇʨʠ ʬʦʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠ, ʚʠʜʠʤʠ ʥʠʩʢʦ ʜʦ ʭʦʨʠʟʦʥʪʘ, ʯʝʩʪʦ ʱʝ ʚʠ ʩʝ 

ʩʪʨʫʚʘ, ʯʝ ʚʦʜʝʥʝʪʦ ʝ ʤʥʦʛʦ ʥʝʪʦʯʥʦ. ʅʘʧʨʠʤʝʨ ʘʢʦ ʦʙʝʢʪʘ ʢʣʦʥʠ ʢʲʤ ʟʘʣʝʟ, ʱʝ 

ʠʟʛʣʝʞʜʘ, ʯʝ ʪʝʣʝʩʢʦʧʲʪ ʚʦʜʠ ʙʲʨʟʦ ʠ ʱʝ ʩʝ ʥʘʣʘʛʘ ʯʝʩʪʦ ʜʘ ʛʦ ʟʘʙʘʚʷʪʝ. ʆʩʚʝʥ 

ʪʦʚʘ ʱʝ ʟʘʙʝʣʝʞʠʪʝ ʦʪʢʣʦʥʝʥʠʝ ʠ ʧʦ ʜʝʢʣʠʥʘʮʠʷ ï ʢʘʪʦ ʯʝ ʣʠ ʯʘʩʦʚʘʪʘ ʦʩ ʥʝ ʝ 

ʧʨʘʚʠʣʥʦ ʦʨʠʝʥʪʠʨʘʥʘ ʢʲʤ ʥʝʙʝʩʥʠʷ ʧʦʣʶʩ. ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʘʪʤʦʩʬʝʨʥʘʪʘ 

ʨʝʬʨʘʢʮʠʷ, ʢʦʷʪʦ ʩ ʧʨʠʙʣʠʞʘʚʘʥʝʪʦ ʢʲʤ ʭʦʨʠʟʦʥʪʘ ʚʠʜʠʤʦ ʧʦʚʜʠʛʘ ʚʩʝ ʧʦʚʝʯʝ 

ʦʙʨʘʟʲʪ ʥʘ ʦʙʝʢʪʘ ʠ ʠʟʛʣʝʞʜʘ ʩʷʢʘʰ ʯʝ ʪʦʡ ʩʝ ʟʘʙʘʚʷ ʧʨʝʜʠ ʜʘ ʟʘʣʝʟʝ. ɿʘʪʦʚʘ ʝ 

ʥʫʞʥʦ ʜʘ ʠʤʘʪʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʬʠʥʠ ʢʦʨʝʢʮʠʠ ʚ ʥʘʩʦʯʚʘʥʝʪʦ ʠ ʧʦ ʜʝʢʣʠʥʘʮʠ-

ʦʥʥʘʪʘ ʦʩ. 

 

 

ʇʦʛʣʝʜ ʚ ʦʢʫʣʷʨ ʟʘ ʛʠʜʠʨʘʥʝ: ʩʣʝʜ ʢʘʪʦ ʠʟʙʝʨʝʪʝ ʟʚʝʟʜʘ, ʧʦ ʢʦʷʪʦ ʱʝ ʚʦʜʠʪʝ ʪʝʣʝʩʢʦʧʘ, ʨʘʟ-
ʬʦʢʫʩʠʨʘʡʪʝ ʷ ʣʝʢʦ, ʪʘʢʘ ʯʝ ʜʘ ʠʟʛʣʝʞʜʘ ʚ ʦʢʫʣʷʨʘ ʢʘʪʦ ʥʝʛʦʣʷʤʦ ʢʨʲʛʯʝ. ʀʜʝʷʪʘ ʝ ʜʘ ʤʦʞʝ ʥʘ 

ʬʦʥʘ ʥʘ ʪʦʚʘ ʢʨʲʛʯʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʮʝʥʪʲʨʲʪ ʥʘ ʦʢʫʣʷʨʥʠʷ ʢʨʲʩʪ. ʆʨʠʝʥʪʠʨʘʡʪʝ ʧʦʩʣʝʜʥʠʷ 
ʧʦ ʤʝʨʠʜʠʘʥʘ ʠ ʧʘʨʘʣʝʣʘ ʥʘ ʚʦʜʝʱʘʪʘ ʟʚʝʟʜʘ ʯʨʝʟ ʦʢʦʣʦʦʩʥʦ ʟʘʚʲʨʪʘʥʝ ʥʘ ʦʢʫʣʷʨʘ. ʇʨʝʜʠ ʜʘ 
ʩʪʘʨʪʠʨʘʪʝ ʜʲʣʛʘʪʘ ʝʢʩʧʦʥʘʮʠʷ ʟʘ ʦʙʝʢʪʘ, ʯʨʝʟ ʣʝʢʠ ʢʦʨʝʢʮʠʠ ʦʪ ʨʲʯʥʠʷ ʧʫʣʪ ʮʝʥʪʨʠʨʘʡʪʝ 
ʜʦʙʨʝ ʢʨʲʩʪʘ ʚʲʨʭʫ ʢʨʲʛʯʝʪʦ ʥʘ ʟʚʝʟʜʘʪʘ, ʪʘʢʘ ʯʝ ʧʦʩʣʝʜʥʦʪʦ ʜʘ ʠʟʛʣʝʞʜʘ ʨʘʟʜʝʣʝʥʦ ʥʘ 4 
ʝʜʥʘʢʚʠ ʤʘʣʢʠ ʩʝʢʪʦʨʘ. ʇʨʠ ʪʦʯʥʦ ʚʦʜʝʥʝ ʩʝʢʪʦʨʠʪʝ ʱʝ ʦʩʪʘʚʘʪ ʩʠʤʝʪʨʠʯʥʠ ʝʜʠʥ ʥʘ ʜʨʫʛ. 
ɺʩʷʢʘ ʧʦʷʚʠʣʘ ʩʝ ʘʩʠʤʝʪʨʠʷ ʤʝʞʜʫ ʪʷʭ ʦʙʘʯʝ ʱʝ ʛʦʚʦʨʠ ʟʘ ʥʘʩʪʲʧʠʣʦ ʦʪʢʣʦʥʝʥʠʝ. ʇʨʠ ʘʩʠ-
ʤʝʪʨʠʷ ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʤʝʨʠʜʠʘʥʥʦ ʦʨʠʝʥʪʠʨʘʥʘʪʘ ʥʠʰʢʘ ʠʤʘʪʝ ʧʨʦʤʷʥʘ ʚ ʩʢʦʨʦʩʪʪʘ ʥʘ 
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ʚʦʜʝʥʝʪʦ. ʇʨʠ ʘʩʠʤʝʪʨʠʷ ʩʧʨʷʤʦ ʧʘʨʘʣʝʣʥʘʪʘ ʥʘ ʝʢʚʘʪʦʨʘ ʥʠʰʢʘ ʠʤʘʪʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦ ʜʝʢʣʠ-
ʥʘʮʠʷ, ʥʘʧʨʠʤʝʨ ʧʦʨʘʜʠ ʥʝʪʦʯʥʦ ʦʨʠʝʥʪʠʨʘʥʝ ʥʘ ʯʘʩʦʚʘʪʘ ʦʩ ʢʲʤ ʧʦʣʶʩʘ. 

 

ɽʢʚʘʪʦʨʠʘʣʥʦ ʤʦʥʪʠʨʘʥʠʷʪ 50/70 ʩʤ ʐʤʠʪ ʪʝʣʝʩʢʦʧ ʥʘ ʅɸʆ ʈʦʞʝʥ. ʅʝʛʦʚʦʪʦ ʩʬʝʨʠʯʥʦ 
ʦʛʣʝʜʘʣʦ ʝ ʩ ʜʠʘʤʝʪʲʨ 70 ʩʤ ʠ ʩ ʬʦʢʫʩʥʦ ʨʘʟʩʪʦʷʥʠʝ 172 ʩʤ, ʘ ʢʦʨʝʢʮʠʦʥʥʘʪʘ ʧʣʘʩʪʠʥʘ, ʤʦʥ-
ʪʠʨʘʥʘ ʚ ʧʨʝʜʥʠʷ ʢʨʘʡ ʥʘ ʪʫʙʫʩʘ, ʝ ʩ ʜʠʘʤʝʪʲʨ 50 ʩʤ. ʇʦʨʘʜʠ ʛʦʣʷʤʘʪʘ ʩʠ ʩʚʝʪʣʦʩʠʣʘ (f/3.4), 
ʪʦʟʠ ʪʝʣʝʩʢʦʧ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʦʜʭʦʜʷʱ ʟʘ ʬʦʪʦʛʨʘʬʠʨʘʥʝ ʥʘ ʢʦʤʝʪʠ, ʜʠʬʫʟʥʠ ʤʲʛʣʷʚʠʥʠ ʠ 

ʧʦ-ʙʣʠʟʢʠ ʛʘʣʘʢʪʠʢʠ. 
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ɻʣʘʚʥʠ ʢʦʤʧʦʥʝʥʪʠ: 1 ï ʯʘʩʦʚʘ ʦʩ; 2 ï ʩʢʘʣʘ ʟʘ ʯʘʩʦʚʠʷ ʲʛʲʣ; 3 ï ʜʝʢʣʠʥʘʮʠʦʥʥʘ ʦʩ; 4 ï ʩʢʘʣʘ 
ʟʘ ʜʝʢʣʠʥʘʮʠʷʪʘ; 5 ï ʛʣʘʚʝʥ ʪʫʙʫʩ; 6 ï ʛʠʜ (ʟʨʠʪʝʣʥʘ ʪʨʲʙʘ ʟʘ ʚʠʟʫʘʣʥʦ ʛʠʜʠʨʘʥʝ); 7 ï ʦʬʩʝʪʥʘ 
ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʚʘʱʘ ʦʪʤʝʩʪʚʘʥʝ ʥʘ ʦʢʫʣʷʨʥʠʷ ʢʨʲʩʪ ʥʘ ʛʠʜʘ ʧʦ x ʠ y ʯʨʝʟ ʤʠʢʨʦʤʝʪʨʠʯʥʠʪʝ 
ʚʠʥʪʦʚʝ a ʠ b, ʟʘʚʲʨʪʘʥʝʪʦ ʤʫ ʥʘ ʧʨʦʠʟʚʦʣʝʥ ʧʦʟʠʮʠʦʥʝʥ ʲʛʲʣ ʧʦ ʩʢʘʣʘʪʘ c, ʢʘʢʪʦ ʠ ʠʟʙʦʨ ʥʘ 
ʥʘʡ-ʫʜʦʙʥʦ ʨʘʙʦʪʥʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʦʢʫʣʷʨʘ ʟʘ ʛʠʜʠʨʘʥʝ d; 8 ʪʨʲʙʘ-ʪʲʨʩʘʯ, ʫʣʝʩʥʷʚʘʱʘ ʥʘʩʦʯ-
ʚʘʥʝʪʦ ʢʲʤ ʦʙʝʢʪʘ, ʘʢʦ ʪʦʡ ʝ ʷʨʲʢ; 9 ï ʨʲʢʦʭʚʘʪʢʠ ʥʘ ʚʠʥʪʦʚʝʪʝ ʟʘ ʬʠʥʠ ʢʦʨʝʢʮʠʠ ʥʘ ʥʘʩʦʯʚʘ-

ʥʝʪʦ ʠ ʥʘ ʩʧʠʨʘʯʢʠʪʝ, ʙʣʦʢʠʨʘʱʠ ʩʚʦʙʦʜʥʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʪʝʣʝʩʢʦʧʘ ʧʦ ʜʚʝʪʝ ʤʫ ʦʩʠ; 10 ï 
ʨʲʢʦʭʚʘʪʢʘ ʟʘ ʥʘʩʦʯʚʘʥʝ ʥʘ ʪʝʣʝʩʢʦʧʘ ʧʦ ʯʘʩʦʚ ʲʛʲʣ; 11 ï ʧʨʦʪʠʚʦʪʝʞʝʩʪʠ, ʙʘʣʘʥʩʠʨʘʱʠ 
ʪʝʞʝʩʪʪʘ ʥʘ ʪʫʙʫʩʘ.  

ɸʢʦ ʬʦʪʦʛʨʘʬʠʨʘʤʝ ʢʦʤʝʪʘ ʩ ʤʥʦʛʦ ʜʲʣʛʠ ʝʢʩʧʦʟʠʮʠʠ, ʟʘ ʪʷʭʥʦʪʦ ʚʨʝʤʝʪʨʘʝʥʝ ʥʘʡ-ʚʝʨʦʷʪʥʦ 
ʪʷ ʱʝ ʧʦʢʘʞʝ ʥʝʧʨʝʥʝʙʨʝʞʠʤʦ ʚʠʜʠʤʦ ʜʚʠʞʝʥʠʝ ʥʘ ʬʦʥʘ ʥʘ ʟʚʝʟʜʠʪʝ (sky motion). ʊʦʛʘʚʘ ʘʢʦ 
ʛʠʜʠʨʘʤʝ ʧʦ ʟʚʝʟʜʘ, ʢʦʤʝʪʥʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʢʘʜʨʠʪʝ ʱʝ ʩʝ ʚʣʦʰʠ. ɺ ʪʘʢʠʚʘ ʩʣʫʯʘʠ ʝ ʩʠʣʥʦ 
ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʜʘ ʩʝ ʛʠʜʠʨʘ ʧʦ ʩʘʤʘʪʘ ʢʦʤʝʪʘ. ʅʦ ʘʢʦ ʥʝʡʥʠʷʪ ʚʠʜ ʠ ʷʨʢʦʩʪ ʥʝ ʧʦʟʚʦʣʷʚʘʪ 
ʪʦʚʘ, ʦʬʩʝʪʥʘʪʘ ʩʠʩʪʝʤʘ 7 ʥʘ ʛʠʜʘ ʧʦʟʚʦʣʷʚʘ ʠʥʜʠʨʝʢʪʥʦ ʚʦʜʝʥʝ ʧʦ ʢʦʤʝʪʘʪʘ, ʧʨʠ ʪʦʚʘ ʩʲʱʦ ʚ 

ʩʠʥʭʨʦʥ ʩ ʥʝʡʥʦʪʦ ʚʠʜʠʤʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʬʦʥʘ ʥʘ ʟʚʝʟʜʠʪʝ. ʇʨʦʮʝʜʫʨʘʪʘ ʦʙʘʯʝ ʝ Ăʚʠʩʰ 
ʧʠʣʦʪʘʞñ ʚʲʚ ʚʠʟʫʘʣʥʦʪʦ ʛʠʜʠʨʘʥʝ ʠ ʝ ʙʠʣʘ ʧʨʠʣʦʞʠʤʘ ʧʦ-ʩʢʦʨʦ ʚ ʝʨʘʪʘ ʥʘ ʭʠʤʠʯʝʩʢʘʪʘ 
ʬʦʪʦʛʨʘʬʠʷ ï ʢʦʛʘʪʦ ʩʝ ʝ ʨʘʙʦʪʠʣʦ ʩ ʝʢʩʧʦʟʠʮʠʠ ʜʲʣʛʠ ʜʝʩʝʪʢʠ ʤʠʥʫʪʠ, ʚʲʨʭʫ ʬʦʪʦʛʨʘʬʩʢʠ 
ʧʣʘʢʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʤʝʪʦʜʲʪ ʝ ʠʥʪʝʨʝʩʝʥ ʠ ʤʦʞʝ ʜʘ ʚʠ ʜʘʜʝ ʧʦʣʝʟʥʠ ʠʜʝʠ: 

ʇʲʨʚʦ ʝ ʥʫʞʥʦ ʜʘ ʩʝ ʧʨʦʫʯʠ ʢʘʢʚʘ ʝ ʲʛʣʦʚʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʚʠʜʠʤʦʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʢʦʤʝʪʘʪʘ ʚ 
ǌ/min ʠ ʥʝʛʦʚʘʪʘ ʧʦʩʦʢʘ (ʧʦʟʠʮʠʦʥʥʠʷʪ ʤʫ ʲʛʲʣ ʚ Á) ʟʘ ʜʘʪʘʪʘ ʠ ʯʘʩʲʪ, ʢʦʛʘʪʦ ʱʝ ʷ ʬʦʪʦʛʨʘʬʠ-
ʨʘʤʝ. ʉʣʝʜ ʪʦʚʘ ʤʦʞʝʤ ʜʘ ʧʨʠʩʪʲʧʠʤ ʢʲʤ ʨʘʙʦʪʘ ï ʚʢʣʶʯʚʘ ʩʝ ʚʦʜʝʥʝʪʦ ʩ ʦʙʠʯʘʡʥʘʪʘ ʤʫ 
ʩʢʦʨʦʩʪ ʠ ʪʝʣʝʩʢʦʧʲʪ ʩʝ ʥʘʩʦʯʚʘ ʢʲʤ ʢʦʤʝʪʘʪʘ. ʇʨʝʜʠ ʥʘʯʘʣʦʪʦ ʥʘ ʜʲʣʛʘʪʘ ʝʢʩʧʦʟʠʮʠʷ, ʢʨʲʩ-

ʪʲʪ ʥʘ ʛʠʜʘ ʩʝ ʮʝʥʪʨʠʨʘ ʚʲʨʭʫ ʚʠʜʠʤʦ ʙʣʠʟʢʘ ʟʚʝʟʜʘ. ʇʦ ʚʨʝʤʝ ʥʘ ʛʠʜʠʨʘʥʝʪʦ ʦʙʘʯʝ, ʩʣʝʜ 
ʜʦʙʨʝ ʧʨʝʮʝʥʝʥ ʥʝʛʦʣʷʤ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝ, ʩʝ ʧʨʘʚʠ ʣʝʢʦ ʦʪʤʝʩʪʚʘʥʝ ʥʘ ʢʨʲʩʪʘ ʩ ʤʠʢʨʦʤʝʪʨʠʯ-
ʥʠʪʝ ʚʠʥʪʦʚʝ, ʚ ʧʦʩʦʢʘ ʦʙʨʘʪʥʘ ʥʘ ʚʠʜʠʤʦʪʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʢʦʤʝʪʘʪʘ. ʊʦʚʘ ʦʪʤʝʩʪʚʘʥʝ ʝ ʩ 
ʪʦʣʢʦʚʘ ʜʲʛʦʚʠ ʩʝʢʫʥʜʠ, ʩ ʢʦʣʢʦʪʦ ʩʝ ʧʨʝʤʝʩʪʚʘ ʩʘʤʘʪʘ ʢʦʤʝʪʘ ʥʘ ʬʦʥʘ ʥʘ ʟʚʝʟʜʠʪʝ, ʟʘ ʩʲʱʠʷ 
ʠʥʪʝʨʚʘʣ ʚʨʝʤʝ. ɿʘʝʜʥʦ ʩ ʪʦʚʘ, ʯʨʝʟ ʢʦʤʧʝʥʩʠʨʘʱʘ ʬʠʥʘ ʢʦʨʝʢʮʠʷ ʚ ʥʘʩʦʯʚʘʥʝʪʦ ʥʘ ʪʝʣʝʩʢʦ-
ʧʘ, ʚʦʜʝʱʘʪʘ ʟʚʝʟʜʘ ʩʝ ʟʘʜʲʨʞʘ ʚ ʮʝʥʪʲʨʘ ʥʘ ʦʪʤʝʩʪʚʘʥʠʷ ʢʨʲʩʪ (ʠʣʠ ʥʘʩʦʯʚʘʥʝʪʦ ʥʘ ʪʝʣʝʩʢʦ-
ʧʘ ʩʝ ʢʦʨʠʛʠʨʘ ʚʝʜʥʘʛʘ ʩʣʝʜ ʦʪʤʝʩʪʚʘʥʝʪʦ ʥʘ ʢʨʲʩʪʘ). ʊʘʟʠ ʧʨʦʮʝʜʫʨʘ ʩʝ ʧʦʚʪʘʨʷ ʧʨʝʟ ʮʷʣʦʪʦ 
ʚʨʝʤʝ ʥʘ ʜʲʣʛʘʪʘ ʝʢʩʧʦʟʠʮʠʷ ʠ ʪʘʢʘ ʦʪʤʝʩʪʚʘʥʠʷʪ ʥʘ ʤʘʣʢʠ ʩʪʲʧʢʠ ʪʝʣʝʩʢʦʧ ʩʣʝʜʚʘ ʚʠʜʠʤʦʪʦ 
ʜʚʠʞʝʥʠʝ ʥʘ ʢʦʤʝʪʘʪʘ ʥʘ ʬʦʥʘ ʥʘ ʟʚʝʟʜʠʪʝ. ɸʢʦ ʨʘʙʦʪʝʱʠʷʪ ʝ ʦʧʠʪʝʥ, ʪʦʡ ʤʦʞʝ ʜʘ ʠʟʚʲʨʰʚʘ 

ʜʚʝʪʝ ʢʦʨʝʢʮʠʠ ï ʥʘ ʢʨʲʩʪʘ ʠ ʥʘ ʪʝʣʝʩʢʦʧʘ, ʥʘ ʧʦ-ʤʘʣʢʠ ʠ ʧʦ-ʯʝʩʪʠ ʩʪʲʧʢʠ. 

ɼʥʝʩ ʪʦʟʠ ʪʝʣʝʩʢʦʧ ʝ ʦʙʦʨʫʜʚʘʥ ʩ ʤʥʦʛʦ ʧʦ-ʩʚʝʪʣʦʯʫʚʩʪʚʠʪʝʣʥʘ ʮʠʬʨʦʚʘ ʢʘʤʝʨʘ, ʧʦʨʘʜʠ 
ʢʦʝʪʦ ʜʦʨʠ ʥʘʡ-ʜʲʣʛʠʪʝ ʝʢʩʧʦʟʠʮʠʠ ʥʝ ʧʨʝʚʠʰʘʚʘʪ ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ. ɿʘ ʪʦʚʘ ʚʨʝʤʝ ʚʦʜʝʥʝʪʦ 
ʩʝ ʟʘʧʘʟʚʘ ʜʦʩʪʘʪʲʯʥʦ ʜʦʙʨʦ, ʙʝʟ ʠʟʦʙʱʦ ʜʘ ʝ ʥʫʞʥʦ ʛʠʜʠʨʘʥʝ. 

ɼʥʝʩ ʣʶʙʠʪʝʣʠʪʝ ʘʩʪʨʦʥʦʤʠ ʠʟʧʦʣʟʚʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʛʠʜʠʨʘʥʝ, ʧʨʠ ʢʦʝʪʦ 

ʯʦʚʝʰʢʦʪʦ ʦʢʦ ʝ ʟʘʤʝʥʝʥʦ ʦʪ ʤʘʣʢʘ ʮʠʬʨʦʚʘ ʢʘʤʝʨʘ, ʤʦʥʪʠʨʘʥʘ ʥʘ ʤʷʩʪʦʪʦ ʥʘ 

ʦʢʫʣʷʨʘ ʥʘ ʛʠʜʘ. ʅʦ ʚʩʝ ʧʘʢ ʙʠ ʙʠʣʦ ʜʦʙʨʝ, ʘʢʦ ʚʩʝʢʠ ʥʘʯʠʥʘʝʱ ʘʩʪʨʦʣʶʙʠʪʝʣ ʩʝ 

ʦʧʠʪʘ ʧʦʥʝ ʚʝʜʥʲʞ ʜʘ ʛʠʜʠʨʘ ʚʠʟʫʘʣʥʦ, ʟʘ ʜʘ ʨʘʟʙʝʨʝ ʧʦ-ʜʦʙʨʝ ʧʨʠʥʮʠʧʘ ʥʘ 

ʧʨʦʮʝʩʘ ʠ ʜʘ ʧʨʠʜʦʙʠʝ ʧʨʝʜʩʪʘʚʘ, ʢʦʣʢʦ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʝ ʥʫʞʥʘ ʧʨʠ ʥʝʛʦ. 

ɺʩʲʱʥʦʩʪ ʧʨʠʥʮʠʧʲʪ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦʪʦ ʛʠʜʠʨʘʥʝ ʝ ʩʲɦ ʠʪ̫, ʨʘʟʣʠʯʥʠ ʩʘ 

ʩʘʤʦ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʥʝʛʦʚʦʪʦ ʨʝʘʣʠʟʠʨʘʥʝ. ʄʘʣʢʘʪʘ ʛʠʜʠʨʘʱʘ ʢʘʤʝʨʘ ʩʲʱʦ ʩʣʝʜʠ 

ʠʟʙʨʘʥʘ ʟʚʝʟʜʘ, ʢʦʷʪʦ ʝ ʚʠʜʠʤʦ ʙʣʠʟʦ ʜʦ ʩʥʠʤʘʥʠʷ ʦʙʝʢʪ. ʄʦʞʝʤ ʜʘ ʥʘʨʝʯʝʤ 

ʪʘʟʠ ʟʚʝʟʜʘ ʚʦʜʝʱʘ, ʛʠʜʠʨʘʱʘ ʠʣʠ ʢʦʥʪʨʦʣʥʘ. ɸʥʘʣʦʛʠʯʥʦ, ʢʘʢʪʦ ʠ ʧʨʠ ʚʠʟʫʘʣ-

ʥʦʪʦ ʛʠʜʠʨʘʥʝ, ʘʢʦ ʧʦ ʚʨʝʤʝ ʥʘ ʚʦʜʝʥʝʪʦ ʩʝ ʧʦʣʫʯʠ ʠʟʙʲʨʟʚʘʥʝ ʠʣʠ ʠʟʦʩʪʘʚʘʥʝ 
ʥʘ ʪʝʣʝʩʢʦʧʘ ʩʧʨʷʤʦ ʚʠʜʠʤʦʪʦ ʚʲʨʪʝʥʝ ʥʘ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ, ʦʙʨʘʟʲʪ ʥʘ ʚʦʜʝʱʘʪʘ 

ʟʚʝʟʜʘ ʚʲʨʭʫ ʩʝʥʟʦʨʘ ʥʘ ʢʘʤʝʨʘʪʘ ʣʝʢʦ ʱʝ ʩʝ ʦʪʤʝʩʪʠ. ʊʦʚʘ ʱʝ ʧʨʝʜʠʟʚʠʢʘ ʨʝʘʢ-
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ʮʠʷ ʥʘ ʩʦʬʪʫʝʨʘ, ʫʧʨʘʚʣʷʚʘʱ ʧʨʦʮʝʩʘ, ʠ ʪʦʡ ʙʲʨʟʦ ʱʝ ʢʦʨʠʛʠʨʘ ʥʘʩʪʲʧʠʣʦʪʦ 

ʦʪʢʣʦʥʝʥʠʝ, ʯʨʝʟ ʩʪʲʧʢʦʚʠʷ ʝʣʝʢʪʨʦʜʚʠʛʘʪʝʣ ʥʘ ʯʘʩʦʚʘʪʘ ʦʩ. ʇʨʠ ʪʘʟʠ ʢʦʨʝʢʮʠʷ 

ʦʙʨʘʟʲʪ ʥʘ ʚʦʜʝʱʘʪʘ ʟʚʝʟʜʘ ʱʝ ʩʝ ʚʲʨʥʝ ʦʙʨʘʪʥʦ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʩʠ ʧʦʟʠʮʠʷ 

ʚ ʧʦʣʝʪʦ ʥʘ ʤʘʣʢʘʪʘ ʢʘʤʝʨʘ ʠ ʩʣʝʜ ʪʦʚʘ ʩʠʩʪʝʤʘʪʘ ʱʝ ʙʲʜʝ ʚ ʛʦʪʦʚʥʦʩʪ ʜʘ ʨʝʘʛʠ-

ʨʘ ʧʨʠ ʩʣʝʜʚʘʱʦ ʦʪʢʣʦʥʝʥʠʝ.  

ʉʪʘʚʘ ʷʩʥʦ, ʯʝ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦʪʦ ʛʠʜʠʨʘʥʝ ʝ ʩʘʤʦʨʝʛʫʣʠʨʘʱ ʩʝ ʧʨʦʮʝʩ ʩ 

ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ï ʦʙʠʢʥʦʚʝʥʦ ʧʨʝʟ ʢʦʤʧʶʪʲʨ ʩ ʠʥʩʪʘʣʠʨʘʥ ʩʧʝʮʠʘʣʝʥ ʩʦʬʪʫʝʨ 

(ʥʘʧʨʠʤʝʨ ʩʚʦʙʦʜʥʘʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʧʨʦʛʨʘʤʘ ĂPHD Guidingñ, ʜʦʩʪʲʧʥʘ ʥʘ ʫʝʙ 

ʘʜʨʝʩ http://www.stark-labs.com/phdguiding.html). ɼʦʩʪʘʪʲʯʥʦ ʜʦʙʨʦ ʚʦʜʝʥʝ ʟʘ 

ʣʶʙʠʪʝʣʩʢʠ ʮʝʣʠ ʝ ʥʘʧʨʠʤʝʨ ʪʘʢʦʚʘ, ʩ ʛʨʝʰʢʘ ʦʢʦʣʦ 3-5ǌ RMS/min (Root Mean 

Square/min). ɽʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʛʠʜʠʨʘʥʝʪʦ ʦʙʘʯʝ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʟʘʚʠʩʠ ʦʪ ʝʜʥʘ 

ʥʘʩʪʨʦʡʢʘ, ʟʘ ʢʦʷʪʦ ʚʝʯʝ ʩʧʦʤʝʥʘʭʤʝ ï ʪʦʯʥʦʪʦ ʥʘʩʦʯʚʘʥʝ ʥʘ ʯʘʩʦʚʘʪʘ ʦʩ ʢʲʤ 

ʥʝʙʝʩʥʠʷ ʧʦʣʶʩ. ʇʦʥʷʢʦʛʘ ʪʦʚʘ ʩʝ ʧʦʩʪʠʛʘ ʩʣʝʜ ʜʦʩʪʘ ʪʨʫʜʦʝʤʢʘ ʧʨʦʮʝʜʫʨʘ ï 

ʩʧʦʨʝʜ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʝʢʚʘʪʦʨʠʘʣʥʘʪʘ ʛʣʘʚʘ (ʩʣʝʜʚʘɦ ʘʪʘ 

ʬʠʛʫʨʘ). 

 

 

ʇʨʠʥʮʠʧʥʘ ʩʭʝʤʘ ʥʘ ʝʢʚʘʪʦʨʠʘʣʥʘ ʛʣʘʚʘ ʩ ʧʦʣʷʨʝʥ ʪʲʨʩʘʯ (Polar finder), ʫʣʝʩʥʷʚʘʱ  ʥʘʩʦʯʚʘ-
ʥʝʪʦ ʥʘ ʯʘʩʦʚʘʪʘ ʦʩ ʢʲʤ ʥʝʙʝʩʥʠʷ ʧʦʣʶʩ. ɺ ʪʨʲʙʥʘʪʘ ʯʘʩʦʚʘ ʦʩ ʥʘ ʛʣʘʚʘʪʘ ʝ ʤʦʥʪʠʨʘʥʘ ʤʘʣʢʘ 
ʟʨʠʪʝʣʥʘ ʪʨʲʙʘ, ʜʘʚʘʱʘ ʥʝʛʦʣʷʤʦ ʫʚʝʣʠʯʝʥʠʝ. ɺ ʧʨʝʜʥʠʷ ʬʦʢʫʩ ʥʘ ʥʝʡʥʠʷʪ ʦʢʫʣʷʨ ʩʝ ʥʘʤʠʨʘ 
ʧʣʦʩʢʦʧʘʨʘʣʝʣʥʦ ʩʪʲʢʣʦ, ʩ ʥʘʥʝʩʝʥʠ ʚʲʨʭʫ ʥʝʛʦ (ʚ ʩʣʫʯʘʷ) ʬʠʛʫʨʠ ʥʘ ʧʦ-ʠʟʚʝʩʪʥʠʪʝ ʦʢʦʣʦʧʦ-

ʣʷʨʥʠ ʩʲʟʚʝʟʜʠʷ. ʇʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ ʨʘʙʦʪʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʥʦʱʪʘ, ʯʘʩʦʚʘʪʘ ʦʩ ʩʝ ʟʘʚʲʨʪʘ 
ʪʘʢʘ, ʯʝ ʥʘʯʝʨʪʘʥʠʪʝ ʚ ʦʢʫʣʷʨʘ ʬʠʛʫʨʠ ʥʘ ɻʦʣʷʤʘʪʘ ʤʝʯʢʘ ʠ ʂʘʩʠʦʧʝʷ (ʧʦʢʘʟʘʥʠ ʚʜʷʩʥʦ) ʜʘ ʩʝ 
ʦʢʘʞʘʪ ʦʨʠʝʥʪʠʨʘʥʠ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ, ʢʘʢʪʦ ʚ ʤʦʤʝʥʪʘ ʩʝ ʚʠʞʜʘʪ ʪʝʟʠ ʩʲʟʚʝʟʜʠʷ ʥʘ ʥʝʙʝʪʦ. 
ʉʣʝʜ ʪʦʚʘ ʩ ʣʝʢʠ ʢʦʨʝʢʮʠʠ ʚ ʥʘʩʦʯʚʘʥʝʪʦ ʥʘ ʯʘʩʦʚʘʪʘ ʦʩ, ʯʨʝʟ ʩʲʦʪʚʝʪʥʠʪʝ ʚʠʥʪʦʚʝ ʥʘ ʛʣʘʚʘʪʘ, 
ʩʝ ʮʝʣʠ ʦʙʨʘʟʲʪ ʥʘ ʇʦʣʷʨʥʘʪʘ ʟʚʝʟʜʘ ʜʘ ʩʝ ʚʢʘʨʘ ʚ ʤʘʣʢʦʪʦ ʢʨʲʛʯʝ, ʧʨʝʜʚʠʜʝʥʦ ʟʘ ʥʝʷ (ʥʘʜʧʠ-
ʩʘʥʦ ʢʘʪʦ ĂPolarisñ). ʂʦʛʘʪʦ ʪʦʚʘ ʩʪʘʥʝ, ʯʘʩʦʚʘʪʘ ʦʩ ʝ ʚʝʯʝ ʜʦʩʪʘʪʲʯʥʦ ʪʦʯʥʦ ʥʘʩʦʯʝʥʘ ʢʲʤ 
ʩʝʚʝʨʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ʠ ʥʘʙʣʶʜʝʥʠʷʪʘ ʤʦʛʘʪ ʜʘ ʟʘʧʦʯʥʘʪ.  

ʀʤʘ ʜʚʝ ʦʩʦʙʝʥʦʩʪʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘʪ ʧʨʝʜʚʠʜ ʧʨʠ ʪʘʟʠ ʧʨʦʮʝʜʫʨʘ: ʥʝ ʙʠʚʘ ʜʘ ʦʯʘʢʚʘ-
ʤʝ, ʯʝ ʧʨʝʟ ʦʢʫʣʷʨʘ ʥʘ ʧʦʣʷʨʥʠʷ ʪʲʨʩʘʯ ʱʝ ʚʠʜʠʤ ʩʘʤʠʪʝ ʩʲʟʚʝʟʜʠʷ ɻʦʣʷʤʘ ʤʝʯʢʘ ʠ ʂʘʩʠʦ-

http://www.stark-labs.com/phdguiding.html
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ʧʝʷ, ʟʘ ʜʘ ʛʠ ʩʲʧʦʩʪʘʚʠʤ ʪʦʯʥʦ ʩ ʪʝʭʥʠʪʝ ʬʠʛʫʨʠ, ʠʟʯʝʨʪʘʥʠ ʥʘ ʩʪʲʢʣʦʪʦ. ʇʦʣʷʨʥʠʷʪ ʪʲʨʩʘʯ 
ʠʤʘ ʟʨʠʪʝʣʥʦ ʧʦʣʝ ʩʘʤʦ ʥʷʢʦʣʢʦ ʛʨʘʜʫʩʘ ʠ ʪʦʚʘ ʝ ʥʝʚʲʟʤʦʞʥʦ.  

ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʤʘʣʢʦʪʦ ʢʨʲʛʯʝ, ʧʨʝʜʚʠʜʝʥʦ ʟʘ ʇʦʣʷʨʥʘʪʘ ʟʚʝʟʜʘ, ʝ ʥʘʥʝʩʝʥʦ ʦʪ ʜʨʫ-
ʛʘʪʘ ʩʪʨʘʥʘ ʥʘ ʥʝʙʝʩʥʠʷ ʧʦʣʶʩ NCP, ʫʢʘʟʘʥ ʚ ʮʝʥʪʲʨʘ ʥʘ ʩʪʲʢʣʦʪʦ ʩ ʢʨʲʩʪʯʝ. ʈʝʘʣʥʦ ʇʦʣʷʨ-
ʥʘʪʘ ʟʚʝʟʜʘ ʩʝ ʥʘʤʠʨʘ ʩʧʨʷʤʦ ʧʦʣʶʩʘ ʚ ʧʦʩʦʢʘ ʢʲʤ ʩʲʟʚʝʟʜʠʝʪʦ ʂʘʩʠʦʧʝʷ. ʊʦʚʘ ʦʙʨʲʱʘʥʝ ʝ 
ʥʘʧʨʘʚʝʥʦ, ʟʘʱʦʪʦ ʩʘʤʠʷʪ ʧʦʣʷʨʝʥ ʪʲʨʩʘʯ ʦʙʨʲʱʘ ʦʙʨʘʟʘ ï ʢʘʪʦ ʪʨʲʙʘ ʥʘ ʂʝʧʣʝʨ. 

ʆʩʚʝʥ ʢʨʲʛʯʝʪʦ ʟʘ ʇʦʣʷʨʥʘʪʘ ʟʚʝʟʜʘ, ʚ ʩʣʫʯʘʷ ʝ ʦʪʙʝʣʷʟʘʥʘ ʧʦʟʠʮʠʷ ʠ ʟʘ ʟʚʝʟʜʘʪʘ Ű ʦʪ ʶʞʥʦʪʦ 
ʩʲʟʚʝʟʜʠʝ ʆʢʪʘʥʪ, ʪʲʡ ʢʘʪʦ ʝ ʧʨʝʜʚʠʜʝʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʨʠʝʥʪʠʨʘʥʝ ʥʘ ʯʘʩʦʚʘʪʘ ʦʩ ʠ ʢʲʤ 
ʶʞʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ ï ʘʢʦ ʩʤʝ ʚ ʖʞʥʦʪʦ ʧʦʣʫʢʲʣʙʦ ʥʘ ɿʝʤʷʪʘ. 

ʆʧʠʩʘʥʠʪʝ ʜʦ ʪʫʢ ʧʦʥʷʪʠʷ ʠ ʧʨʦʮʝʜʫʨʠ ʩʘ ʦʪ ʧʦʣʟʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʠ ʛʠʜʠʨʘʥʝʪʦ, ʧʦ ʚʨʝʤʝ ʥʘ ʬʦʪʦʛʨʘʬʠʨʘʥʝ, ʥʦ ʟʘ ʜʘ ʥʘʩʦʯʚʘ 

ʩʚʦʷ ʪʝʣʝʩʢʦʧ ʢʲʤ ʨʘʟʣʠʯʥʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʦʙʝʢʪʠ, ʘʩʪʨʦʣʶʙʠʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ 

ʧʦʟʥʘʚʘ ʢʦʦʨʜʠʥʘʪʥʠʪʝ ʩʠʩʪʝʤʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʘʩʪʨʦʥʦʤʠʷʪʘ. ʊʝ ʩʘ ʜʚʝ ʦʩʥʦʚʥʠ 

ï ʭʦʨʠʟʦʥʪʘʣʥʘ ʠ ʝʢʚʘʪʦʨʠʘʣʥʘ. 

ɺ ʭʦʨʠʟʦʥʪʘʣʥʘʪʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ (ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ) ʲʛʣʦʚʦʪʦ 

ʦʪʩʪʦʷʥʠʝ h ʤʝʞʜʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ ʠ ʝʜʥʦ ʥʝʙʝʩʥʦ ʩʚʝʪʠʣʦ (ʦʙʝʢʪ) ʩʝ 

ʥʘʨʠʯʘ ʚʠʩʦʯʠʥʘ ʠʣʠ ʘʣʪʠʪʫʜʘ (Altitude) ʥʘ ʦʙʝʢʪʘ ï ʲʛʲʣʲʪ ʟʘʧʲʣʥʝʥ ʚ ʨʦʟʦʚʦ. 

ʊʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪ 0 ʜʦ 90Á ʪ.ʝ. ʦʪ ʩʘʤʠʷ ʭʦʨʠʟʦʥʪ ʜʦ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʚ ʥʝ-

ʙʝʪʦ ï ʟʝʥʠʪʘ Z. ʒʛʣʦʚʦʪʦ ʦʪʩʪʦʷʥʠʝ z ʦʪ ʦʙʝʢʪʘ ʜʦ ʟʝʥʠʪʘ ʩʝ ʥʘʨʠʯʘ ʟʝʥʠʪʥʦ 

ʦʪʩʪʦʷʥʠʝ (Zenith distance), ʢʘʪʦ z = 90Á ï h. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʟʝʥʠʪʥʦʪʦ ʦʪʩʪʦʷ-

ʥʠʝ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʝ ʧʦ-ʧʨʘʢʪʠʯʥʦ. 

ʒʛʣʦʚʦʪʦ ʦʪʩʪʦʷʥʠʝ A ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʭʦʨʠʟʦʥʪ ʤʝʞʜʫ ʶʞʥʘʪʘ ʤʫ ʪʦʯ-

ʢʘ S ʠ ʚʝʨʪʠʢʘʣʥʘʪʘ ʧʨʦʝʢʮʠʷ ʥʘ ʥʝʙʝʩʥʦʪʦ ʩʚʝʪʠʣʦ ʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʷʪ ʘʟʠ-

ʤʫʪ ʥʘ ʦʙʝʢʪʘ (Astronomical Azimuth) ï ʲʛʲʣʲʪ, ʟʘʧʲʣʥʝʥ ʚ ʧʦ-ʪʲʤʥʦʟʝʣʝʥʦ. ʊʦʡ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪ 0 ʜʦ 360Á ʠ ʩʝ ʦʪʯʠʪʘ ʚ ʧʦʩʦʢʘ ʶʛ ï ʟʘʧʘʜ ï ʩʝʚʝʨ ï ʠʟʪʦʢ ï ʶʛ. 

ʉʲʱʝʩʪʚʫʚʘʪ ʦʱʝ ʛʝʦʜʝʟʠʯʝʩʢʠ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠ ʘʟʠʤʫʪ, ʢʦʠʪʦ ʩʝ ʦʪʯʠʪʘʪ ʚ 

ʩ̡ ʱʘʪʘ ʧʦʩʦʢʘ, ʥʦ ʩ ʥʘʯʘʣʥʘ ʪʦʯʢʘ ʩʝʚʝʨ. ɻʝʦʜʝʟʠʯʝʩʢʠʷʪ ʘʟʠʤʫʪ ʝ ʧʦ-ʯʝʩʪʦ 

ʠʟʧʦʣʟʚʘʥ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩ ʥʝʛʦ ʧʦʥʷʢʦʛʘ ʩʝ ʦʧʠʩʚʘʪ ʧʦʩʦʢʠ ʠ ʢʲʤ ʘʩʪʨʦʥʦʤʠ-

ʯʝʩʢʠ ʦʙʝʢʪʠ. 
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ʍʦʨʠʟʦʥʪʘʣʥʠ ʢʦʦʨʜʠʥʘʪʠ 

ɺʝʯʝ ʩʪʘʥʘ ʷʩʥʦ, ʯʝ ʝʢʚʘʪʦʨʠʘʣʥʦ ʤʦʥʪʠʨʘʥʠʪʝ ʪʝʣʝʩʢʦʧʠ ʩʘ ʧʦ-ʧʨʘʢʪʠʯʥʠ 

ʠ ʟʘʪʦʚʘ, ʢʘʢʪʦ ʠ ʧʦ ʜʨʫʛʠ ʧʨʠʯʠʥʠ, ʚ ʘʩʪʨʦʥʦʤʠʷʪʘ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʝʢʚʘ-

ʪʦʨʠʘʣʥʘʪʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ (ʬʠʛʫʨʘʪʘ ʧʦ-ʜʦʣʫ). ɺ ʥʝʷ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ 

ʚʩʝʢʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʦʙʝʢʪ ʚʲʨʭʫ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ ʩʝ ʦʧʠʩʚʘ ʩ ʜʚʝ ʢʦʦʨʜʠʥʘʪʠ 

ï ʨʝʢʪʘʩʮʝʥʟʠʷ ʠ ʜʝʢʣʠʥʘʮʠʷ, ʢʦʠʪʦ ʩʘ ʜʦʥʷʢʲʜʝ ʝʢʚʠʚʘʣʝʥʪʥʠ ʥʘ ʛʝʦʛʨʘʬʩʢʘʪʘ 

ʜʲʣʞʠʥʘ ʠ ʰʠʨʠʥʘ.  

 

ʈʝʢʪʘʩʮʝʥʟʠʷʪʘ (Right Ascension ï R.A. ʠʣʠ RA) ʥʘ ʜʘʜʝʥ ʦʙʝʢʪ ʝ ʲʛʣʦʚʦʪʦ 

ʦʪʩʪʦʷʥʠʝ Ŭ ʧʦ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ, ʤʝʞʜʫ ʧʨʦʣʝʪʥʘʪʘ ʨʘʚʥʦʜʝʥʩʪʚʝʥʘ ʪʦʯʢʘ ɔ ʠ 

ʤʝʨʠʜʠʘʥʘ ʥʘ ʦʙʝʢʪʘ, ʦʪʯʝʪʝʥʦ ʚ ʧʦʩʦʢʘ ʦʙʨʘʪʥʘ ʥʘ ʚʠʜʠʤʦʪʦ ʚʲʨʪʝʥʝ ʥʘ ʥʝʙʝʩ-

ʥʘʪʘ ʩʬʝʨʘ (ʲʛʲʣʲʪ ʟʘʧʲʣʥʝʥ ʚ ʩʠʥʴʦ). ɸʢʦ ʥʘʙʣʶʜʘʪʝʣʷʪ ʛʣʝʜʘ ʢʲʤ ʩʝʚʝʨʥʠʷ 

ʥʝʙʝʩʝʥ ʧʦʣʶʩ, ʟʘ ʥʝʛʦ ʨʝʢʪʘʩʮʝʥʟʠʷʪʘ ʱʝ ʥʘʨʘʩʪʚʘ ʥʘʜʷʩʥʦ, ʪ.ʝ. ʧʦ ʧʦʩʦʢʘ ʥʘ 

ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʯʘʩʦʚʥʠʢʦʚʠʪʝ ʩʪʨʝʣʢʠ. ʈʝʢʪʘʩʮʝʥʟʠʷʪʘ ʩʝ ʦʪʯʠʪʘ ʚ ʯʘʩʦʚʠ ʝʜʠ-

ʥʠʮʠ ï ʦʪ 0 ʜʦ 24 ʯʘʩʘ, ʠ ʤʥʦʛʦ ʧʦ-ʨʷʜʢʦ ʩʝ ʫʧʦʤʝʥʘʚʘ ʚ ʛʨʘʜʫʩʠ (ʦʪ 0 ʜʦ 360Á). 

 

ɼʝʢʣʠʥʘʮʠʷʪʘ (Declination ï DEC) ʥʘ ʜʘʜʝʥ ʦʙʝʢʪ ʩʝ ʦʪʯʠʪʘ ʧʦ ʧʨʦʪʝʞʝ-

ʥʠʝ ʥʘ ʥʝʛʦʚʠʷ ʤʝʨʠʜʠʘʥ, ʦʪ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ ï ʜʦ ʩʘʤʠʷ ʦʙʝʢʪ (ʲʛʲʣʲʪ ʟʘʧʲʣ-

ʥʝʥ ʚ ʨʦʟʦʚʦ). ʊʷ ʤʦʞʝ ʜʘ ʠʤʘ ʩʪʦʡʥʦʩʪ ʦʪ 0 ʜʦ +90Á ï ʘʢʦ ʦʙʝʢʪʘ ʝ ʩʝʚʝʨʥʦ ʦʪ 

ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ, ʠʣʠ ʦʪ 0 ʜʦ ï90Á ï ʘʢʦ ʪʦʡ ʝ ʚ ʁʞʥʘʪʘ ʥʝʙʝʩʥʘ ʧʦʣʫʩʬʝʨʘ. 

ʇʦʥʷʢʦʛʘ ʝ ʫʜʦʙʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʪ.ʥʘʨ. ʧʦʣʷʨʥʦ ʦʪʩʪʦʷʥʠʝ ʥʘ ʦʙʝʢʪʘ (Polar 

distance), ʢʦʝʪʦ ʝ ʲʛʣʦʚʦʪʦ ʦʪʩʪʦʷʥʠʝ p ʦʪ ʥʝʙʝʩʥʠʷ ʧʦʣʶʩ ʜʦ ʦʙʝʢʪʘ, ʜʘʜʝʥʦ ʚ 
ʛʨʘʜʫʩʠ (ʲʛʲʣʲʪ ʟʘʧʲʣʥʝʥ ʚ ʩʠʚʦ). ʇʦʣʷʨʥʦʪʦ ʦʪʩʪʦʥ̫ʠʝ p = 90Á ï ŭ. 
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ɽʢʚʘʪʦʨʠʘʣʥʠ ʢʦʦʨʜʠʥʘʪʠ 

ʉʝʚʝʨʥʠʷʪ ʥʝʙʝʩʝʥ ʧʦʣʶʩ NCP ʩʝ ʥʘʤʠʨʘ ʥʘ 0Á 38ǋ 39ǌ ʦʪ ʇʦʣʷʨʥʘʪʘ ʟʚʝʟʜʘ 

(ʧʦʣʷʨʥʦ ʦʪʩʪʦʷʥʠʝ ʥʘ Ŭ ʄʘʣʢʘ ʤʝʯʢʘ ʢʲʤ 1 ʷʥʫʘʨʠ 2021 ʛ.), ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʥʘ 

ʣʠʥʠʷʪʘ, ʩʲʝʜʠʥʷʚʘʱʘ ʷ ʩʲʩ ʟʚʝʟʜʘʪʘ ɸʨʢʪʫʨ, Ŭ ɺʦʣʦʚʘʨ. 

 

ʅʝʙʝʩʝʥ ʤʝʨʠʜʠʘʥ (Celestial meridian) ʠʣʠ ʤʝʨʠʜʠʘʥ ʥʘ ʥʘʙʣʶʜʘʪʝʣʷ ʩʝ 

ʥʘʨʠʯʘ ʮʝʥʪʨʘʣʥʘʪʘ ʧʨʦʝʢʮʠʷ ʚʲʨʭʫ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ ʥʘ ʛʝʦʛʨʘʬʩʢʠʷ ʤʝʨʠʜʠʘʥ, 

ʥʘ ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʥʘʙʣʶʜʘʪʝʣʷʪ. ʄʦʞʝʤ ʜʘ ʩʠ ʤʠʩʣʠʤ ʟʘ ʥʝʛʦ ʢʘʪʦ ʟʘ ʛʦʣʷʤ 

ʢʨʲʛ (ʨʘʚʥʠʥʘ), ʨʘʟʜʝʣʷʱ ʥʘ ʜʚʝ ʧʦʣʦʚʠʥʠ ʢʘʢʪʦ ʟʝʤʥʦʪʦ ʢʲʣʙʦ, ʪʘʢʘ ʠ ʥʝʙʝʩʥʘ-

ʪʘ ʩʬʝʨʘ. ʇʦʨʘʜʠ ʪʦʚʘ ʝ ʚʩʝ ʝʜʥʦ ʜʘʣʠ ʱʝ ʛʦ ʥʘʨʠʯʘʤʝ ʥʝʙʝʩʝʥ ʤʝʨʠʜʠʘʥ, ʤʝ-

ʨʠʜʠʘʥ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʠʣʠ ʧʦ-ʢʨʘʪʢʦ ʤʝʨʠʜʠʘʥ ʥʘ ʥʘʙʣʶʜʘʪʝʣʷ 

ï ʨʘʟʛʦʚʦʨʥʦ ʘʩʪʨʦʥʦʤʠʪʝ ʛʦ ʥʘʨʠʯʘʪ ʧʨʦʩʪʦ ʤʝʨʠʜʠʘʥʲʪ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʤʝʨʠ-

ʜʠʘʥʠʪʝ ʥʘ ʥʝʙʝʩʥʠʪʝ ʩʚʝʪʠʣʘ ʦʙʘʯʝ, ʪʦʡ ʝ ʥʝʧʦʜʚʠʞʝʥ ʟʘ ʥʘʙʣʶʜʘʪʝʣʷ, ʪ.ʝ. ʥʝ 

ʫʯʘʩʪʚʘ ʚʲʚ ʚʠʜʠʤʦʪʦ ʚʲʨʪʝʥʝ ʥʘ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ. ʅʝʙʝʩʥʠʷʪ ʤʝʨʠʜʠʘʥ ʝ ʧʝʨ-
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ʧʝʥʜʠʢʫʣʷʨʝʥ ʥʘ ʭʦʨʠʟʦʥʪʘ ʠ ʥʘ ʥʝʙʝʩʥʠʷ ʝʢʚʘʪʦʨ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʟʘ ʥʘʙʣʜʁʘʪʝʣʷ 

ʪʦʡ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʩʝʚʝʨʥʠʷ ʠ ʶʞʥʠʷ ʥʝʙʝʩʝʥ ʧʦʣʶʩ, ʧʨʝʟ ʪʦʯʢʠʪʝ ʩʝʚʝʨ ʠ ʶʛ 

ʥʘ ʭʦʨʠʟʦʥʪʘ, ʧʨʝʟ ʟʝʥʠʪʘ ʠ ʧʨʝʟ ʥʘʜʠʨʘ. ʂʦʛʘʪʦ ʝʜʠʥ ʦʙʝʢʪ ʝ ʥʘʡ-ʚʠʩʦʢʦ ʚ ʥʝʙʝ-

ʪʦ (ʚ ʛʦʨʥʘ ʢʫʣʤʠʥʘʮʠʷ), ʪʦʡ ʧʨʝʩʠʯʘ ʥʝʙʝʩʥʠʷ ʤʝʨʠʜʠʘʥ. ɺʲʚ ʬʠʛʫʨʘʪʘ ʧʦ-ʛʦʨʝ 

ʥʝʙʝʩʥʠʷʪ ʤʝʨʠʜʠʘʥ (ʤʝʨʠʜʠʘʥʲʪ ʥʘ ʥʘʙʣʶʜʘʪʝʣʷ) ʩʲʚʧʘʜʘ ʩ ʢʦʥʪʫʨʘ, ʩ ʢʦʡʪʦ ʝ 

ʧʨʝʜʩʪʘʚʝʥʘ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ. 

 

ʏʘʩʦʚʠʷʪ ʲʛʲʣ (Hour angle) ʥʘ ʜʘʜʝʥ ʦʙʝʢʪ ʝ ʲʛʣʦʚʦʪʦ ʦʪʩʪʦʷʥʠʝ ɗ ʧʦ ʥʝ-

ʙʝʩʥʠʷ ʝʢʚʘʪʦʨ, ʤʝʞʜʫ ʤʝʨʠʜʠʘʥʘ ʥʘ ʥʘʙʣʶʜʘʪʝʣʷ ʠ ʤʝʨʠʜʠʘʥʘ ʥʘ ʦʙʝʢʪʘ (ʲʛ̡-

ʣ̡ ʪ, ʟʘʧʲʣʥʝʥ ʚ ʟʝʣʝʥʦ). ʊʦʡ ʩʝ ʠʟʤʝʨʚʘ ʚ ʯʘʩʦʚʠ ʝʜʠʥʠʮʠ, ʩ ʥʘʯʘʣʦ ï ʤʝʨʠʜʠʘʥʘ 

ʥʘ ʥʘʙʣʶʜʘʪʝʣʷ, ʧʦ ʧʦʩʦʢʘ ʥʘ ʚʠʜʠʤʦʪʦ ʚʲʨʪʝʥʝ ʥʘ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ. ɸʢʦ ʦʙʝʢ-

ʪʲʪ ʢʫʣʤʠʥʠʨʘ, ʥʝʛʦʚʠʷʪ ʯʘʩʦʚ ʲʛʲʣ ʝ ɗ = 0
h
. ɸʢʦ ʦʙʝʢʪʲʪ ʝ ʚ ʜʦʣʥʘ ʢʫʣʤʠʥʘʮʠʷ, 

ɗ = 12
h
. ɿʘʧʘʜʥʘʪʘ ʪʦʯʢʘ ʥʘ ʭʦʨʠʟʦʥʪʘ ʝ ʩ ɗ = 6

h
, ʘ ʠʟʪʦʯʥʘʪʘ ï ʩ ɗ = 18

h
. 

 

ʄʝʩʪʥʦʪʦ ʟʚʝʟʜʥʦ ʚʨʝʤʝ S ʟʘ ʜʘʜʝʥʦ ʥʘʙʣʶʜʘʪʝʣʥʦ ʤʷʩʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʩʤʝʪʥʝ ʧʦ ʨʝʢʪʘʩʮʝʥʟʠʷʪʘ Ŭ ʠ ʧʦ ʯʘʩʦʚʠʷʪ ʲʛʲʣ ɗ ʥʘ ʜʘʜʝʥʘ ʟʚʝʟʜʘ: 

  

S = Ŭ + ɗ 

  

ɿʘ ʮʝʣʪʘ ʨʝʢʪʘʩʮʝʥʟʠʷʪʘ Ŭ ʥʘ ʟʚʝʟʜʘʪʘ ʩʝ ʚʟʝʤʘ ʦʪ ʢʘʪʘʣʦʛ, ʘ ʯʘʩʦʚʠʷʪ Ⱬ ʲʛʲʣ 

ɗ ʩʝ ʦʪʯʠʪʘ ʧʦ ʯʘʩʦʚʘʪʘ ʩʢʘʣʘ ʥʘ ʝʢʚʘʪʦʨʠʘʣʥʦ ʤʦʥʪʠʨʘʥ ʪʝʣʝʩʢʦʧ, ʥʘʩʦʯʝʥ ʢʲʤ 

ʥʝʷ. ʉʣʝʜ ʢʘʪʦ ʚʝʯʝ ʩʤʝ ʧʨʝʩʤʝʪʥʘʣʠ ʘʢʪʫʘʣʥʦʪʦ ʤʝʩʪʥʦ ʟʚʝʟʜʥʦ ʚʨʝʤʝ S ʟʘ ʦʙ-

ʩʝʨʚʘʪʦʨʠʷʪʘ, ʤʦʞʝʤ ʜʘ ʩʝ ʧʦʜʛʦʪʚʠʤ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʥʷʢʘʢʲʚ  ʠʥʪʝʨʝʩʫʚʘʱ 

ʥʠ ʦʙʝʢʪ, ʯʠʷʪʦ ʨʝʢʪʘʩʮʝʥʟʠʷ Ŭ ʥʠ ʝ ʠʟʚʝʩʪʥʘ (ʚʟʝʤʘʤʝ ʷ ʩʲʱʦ ʦʪ ʢʘʪʘʣʦʛ). ɿʘ ʜʘ 

ʥʘʩʦʯʠʤ ʪʝʣʝʩʢʦʧʘ ʢʲʤ ʦʙʝʢʪʘ ʦʙʘʯʝ, ʧʲʨʚʦ ʪʨʷʙʚʘ ʜʘ ʠʟʯʠʩʣʠʤ ʥʘ ʢʘʢʲʚ ʯʘʩʦʚ 

ʲʛʲʣ ɗ ʩʝ ʥʘʤʠʨʘ ʪʦʡ ʚ ʤʦʤʝʥʪʘ:  

  

ɗ = S ï Ŭ 

  

ʉʣʝʜ ʪʦʚʘ ʢʘʪʦ ʟʘʜʘʜʝʤ ʧʦ ʢʦʦʨʜʠʥʘʪʥʠʪʝ ʩʢʘʣʠ ʥʘ ʪʝʣʝʩʢʦʧʘ ʧʦʣʫʯʝʥʠʷ 

ʯʘʩʦʚ ʲʛʲʣ ɗ ʠ ʜʝʢʣʠʥʘʮʠʷʪʘ ŭ ʥʘ ʦʙʝʢʪʘ, ʪʦʡ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʷʚʠ ʚ ʦʢʫʣʷʨʘ.  

 

ʏʘʩʦʚʠʷʪ ʲʛʲʣ ɗ ʠ ʜʝʢʣʠʥʘʮʠʷʪʘ ŭ ʩʲʩʪʘʚʷʪ ʪ.ʥʘʨ. ʧʲʨʚʘ ʝʢʚʘʪʦʨʠʘʣʥʘ ʢʦ-

ʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ. ʈʝʢʪʘʩʮʝʥʟʠʷʪʘ Ŭ ʠ ʜʝʢʣʠʥʘʮʠʷʪʘ ŭ ʩʲʩʪʘʚʷʪ ʚʪʦʨʘ ʝʢʚʘ-

ʪʦʨʠʘʣʥʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ.  

 

 

ɼʦ ʧʨʝʜʠ ʤʘʣʢʦ ʧʦʚʝʯʝ ʦʪ ʜʝʩʝʪʠʣʝʪʠʝ, ʚ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʪʝ ʦʙʩʝʨʚʘʪʦʨʠʠ ʫ 

ʥʘʩ ʦʧʠʩʘʥʘʪʘ ʧʦ-ʛʦʨʝ ʧʨʦʮʝʜʫʨʘ ʥʝʨʷʜʢʦ ʩʝ ʠʟʚʲʨʰʚʘʰʝ ʨʲʯʥʦ ï ʧʨʝʜʠ ʩʘʤʠʪʝ 

ʥʘʙʣʶʜʝʥʠʷ. ʇʲʨʚʦ ʪʝʣʝʩʢʦʧʲʪ ʩʝ ʥʘʩʦʯʚʘʰʝ ʢʲʤ ʧʦʟʥʘʪʘ ʷʨʢʘ ʟʚʝʟʜʘ ï ʩ ʠʟʚʝʩ-

ʪʥʘ ʨʝʢʪʘʩʮʝʥʟʠʷ Ŭ ʠ ʩʧʦʨʝʜ ʥʝʡʥʠʷ ʘʢʪʫʘʣʝʥ ʯʘʩʦʚ ʲʛʲʣ ɗ ʩʝ ʧʨʝʩʤʷʪʘʰʝ ʤʝʩʪ-

ʥʦʪʦ ʟʚʝʟʜʥʦ ʚʨʝʤʝ S. ɺʝʜʥʘʛʘ ʩʣʝʜ ʪʦʚʘ, ʟʘ ʫʜʦʙʩʪʚʦ, ʩʝ ʩʚʝʨʷʚʘʰʝ ʯʘʩʦʚʥʠʢ ʩ 

ʧʦʣʫʯʝʥʦʪʦ ʟʚʝʟʜʥʦ ʚʨʝʤʝ. ʅʦ ʪʲʡ ʢʘʪʦ ʧʦʩʣʝʜʥʦʪʦ ʠʟʧʨʝʚʘʨʚʘ Ăʦʙʠʢʥʦʚʝʥʦʪʦñ 
ʩʣʲʥʯʝʚʦ ʚʨʝʤʝ ʩ 3 ʤʠʥʫʪʠ ʠ 56 ʩʝʢʫʥʜʠ ʟʘ 24 ʯʘʩʘ (ʟʘʱʦʪʦ ʩ ʪʦʣʢʦʚʘ ʟʚʝʟʜʥʦʪʦ 

ʜʝʥʦʥʦʱʠʝ ʝ ʧʦ-ʢʨʘʪʢʦ ʦʪ ʩʣʲʥʯʝʚʦʪʦ), ʪʦ ʝʜʠʥ ʦʙʠʢʥʦʚʝʥ ʯʘʩʦʚʥʠʢ, ʩʚʝʨʝʥ ʧʦ 
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ʟʚʝʟʜʥʦ ʚʨʝʤʝ, ʟʘʧʦʯʚʘ ʜʘ ʠʟʦʩʪʘʚʘ ʩʧʨʷʤʦ ʥʝʛʦ. ɺʩʝ ʧʘʢ ʟʘ ʥʝʜʲʣʲʛ ʠʥʪʝʨʚʘʣ 

ʚʨʝʤʝ ʪʦʚʘ ʠʟʦʩʪʘʚʘʥʝ ʝ ʧʨʝʥʝʙʨʝʞʠʤʦ ï ʩ ʦʢʦʣʦ 0.16 s ʟʘ 1 ʤʠʥʫʪʘ. ʇʦʩʣʝ ʘʩʪ-

ʨʦʥʦʤʲʪ ʠʟʯʠʩʣʷʚʘ ʘʢʪʫʘʣʥʠʷ ʯʘʩʦʚ ʲʛʲʣ ɗ ʥʘ ʧʲʨʚʠʷ ʠʣʠ ʥʘ ʧʦʨʝʜʥʠʷ ʧʣʘʥʫʚʘʥ 

ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʦʙʝʢʪ, ʥʦ ʚʝʯʝ ʥʘ ʙʘʟʘ ʥʘ ʧʦʢʘʟʚʘʥʦʪʦ ʦʪ ʯʘʩʦʚʥʠʢʘ ʟʚʝʟʜʥʦ ʚʨʝ-

ʤʝ S. ɺʝʜʥʘʛʘ ʩʣʝʜ ʪʦʚʘ ʪʝʣʝʩʢʦʧʲʪ ʩʝ ʥʘʩʦʯʚʘ ʩʧʦʨʝʜ ʧʦʣʫʯʝʥʠʷ ʯʘʩʦʚ ʲʛʲʣ ɗ ʥʘ 

ʦʙʝʢʪʘ ʠ ʥʝʛʦʚʘʪʘ ʜʝʢʣʠʥʘʮʠʷ ŭ. ʅʘ ʧʨʘʢʪʠʢʘ ʦʙʘʯʝ, ʪʲʡ ʢʘʪʦ ʨʲʯʥʦ ʫʧʨʘʚʣʷʚʘ-

ʥʠʪʝ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʪʝʣʝʩʢʦʧʠ ʩʘ ʪʝʞʢʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʧʨʠ ʩʘʤʦʪʦ ʥʘʩʦʯʚʘʥʝ ʩʝ 

ʜʦʧʫʩʢʘ ʟʘʙʘʚʷʥʝ ʩʲʩ ʩʝʢʫʥʜʠ ʠ ʩʲʦʪʚʝʪʥʦ ï ʣʝʢʦ ʩʛʨʝʰʝʥ ʯʘʩʦʚ ʲʛʲʣ. ʉʣʝʜ ʪʦʚʘ 

ʪʦʡ ʤʦʞʝ ʜʘ ʙʲʜʝ ʢʦʨʠʛʠʨʘʥ ʩ ʧʨʦʙʥʠ ʢʘʜʨʠ ï ʜʦ ʮʝʥʪʨʠʨʘʥʝʪʦ ʥʘ ʦʙʝʢʪʘ ʚ ʟʨʠ-

ʪʝʣʥʦʪʦ ʧʦʣʝ. 

 

ʇʨʠ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʣʝʩʢʦʧʠ ʩ ʝʣʝʢʪʨʦʥʥʦ ʫʧʨʘʚʣʝʥʠʝ, ʧʨʝʜʠ ʥʘʯʘʣʦʪʦ ʥʘ 

ʥʘʙʣʶʜʝʥʠʷʪʘ ʩʝ ʚʲʚʝʞʜʘʪ ʘʢʪʫʘʣʥʠ ʜʘʪʘ ʠ ʯʘʩ, ʢʘʢʪʦ ʠ ʛʝʦʛʨʘʬʩʢʠʪʝ ʢʦʦʨʜʠʥʘ-

ʪʠ ʥʘ ʤʷʩʪʦʪʦ, ʦʪ ʢʦʝʪʦ ʱʝ ʥʘʙʣʶʜʘʚʘʤʝ. ʉʣʝʜ ʪʦʚʘ ʧʨʠ ʟʘʜʘʚʘʥʝ ʥʘ Ŭ ʠ ŭ ʥʘ 

ʠʟʙʨʘʥ ʦʙʝʢʪ, ʩʠʩʪʝʤʘʪʘ ʠʟʯʠʩʣʷʚʘ ʥʝʛʦʚʠʷ ʘʢʪʫʘʣʝʥ ʯʘʩʦʚ ʲʛʲʣ ɗ ʠ ʥʘʩʦʯʚʘ 

ʪʝʣʝʩʢʦʧʘ ʯʨʝʟ ʩʪʲʧʢʦʚʠʪʝ ʝʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʥʘ ʛʣʘʚʘʪʘ. ɿʘ ʫʜʦʙʩʪʚʦ, ʚ ʧʘʤʝʪʪʘ 

ʥʘ ʫʧʨʘʚʣʷʚʘʱʘʪʘ ʩʠʩʪʝʤʘ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʟʘʧʠʩʘʥʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʢʘʪʘʣʦʟʠ ʩ 

ʤʥʦʛʦ ʦʙʝʢʪʠ ʠ ʪʝʭʥʠʪʝ ʢʦʦʨʜʠʥʘʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʣʝʩʥʦ ʟʘʷʚʷʚʘʥʠ. 
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ʂʆʄɽʊʀʊɽ ï ʂɸʂ ɼɸ ɻʀ ʅɸɹʃʖɼɸɺɸʄɽ ʀ ʌʆʊʆɻʈɸʌʀʈɸʄɽ 

ʇʦʷʚʘʪʘ ʥʘ ʷʨʢʘ ʢʦʤʝʪʘ ʚ ʥʦʱʥʦʪʦ ʥʝʙʝ ʝ ʧʨʠʚʣʠʯʘʣʦ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʭʦʨʘ-

ʪʘ ʦʱʝ ʚ ʜʲʣʙʦʢʘ ʜʨʝʚʥʦʩʪ. ʊʝ ʦʪʙʝʣʷʟʚʘʣʠ ʪʝʟʠ ʷʚʣʝʥʠʷ ʚ ʣʝʪʦʧʠʩʠ, ʪʲʣʢʫʚʘʣʠ 

ʛʠ ʢʘʪʦ ʟʥʘʤʝʥʠʷ ʠ ʠʟʧʠʪʚʘʣʠ ʨʘʟʣʠʯʥʠ ʝʤʦʮʠʠ ʦʪ ʚʠʜʘ ʠʤ, ʩʧʦʨʝʜ ʨʘʟʙʠʨʘʥʠʷ-

ʪʘ ʠ ʩʫʝʚʝʨʠʷʪʘ ʪʦʛʘʚʘ. ʅʘʡ-ʯʝʩʪʦ ʰʝʩʪʚʠʝʪʦ ʥʘ ʷʨʢʘ ʢʦʤʝʪʘ ʧʦ ʥʝʙʝʪʦ ʙʠʣʦ 

ʩʚʲʨʟʚʘʥʦ ʩ ʧʨʝʜʩʪʦʷʱʠ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ, ʝʧʠʜʝʤʠʠ, ʙʫʥʪʦʚʝ, ʩʤʲʨʪ ʥʘ ʚʣʘ-

ʜʝʪʝʣʠ ʠ ʚʩʝʚʲʟʤʦʞʥʠ ʜʨʫʛʠ ʙʝʜʠ. 

ɺ ʥʘʰʝ ʚʨʝʤʝ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʷʨʢʘ ʢʦʤʝʪʘ ʝ ʩʲʱʦ ʟʥʘʯʠʤʦ ʩʲʙʠʪʠʝ, ʘʥ-

ʛʘʞʠʨʘʱʦ ʤʥʦʛʦʯʠʩʣʝʥʘ ʘʨʤʠʷ ʦʪ ʘʩʪʨʦʥʦʤʠ ï ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʠ ʣʶʙʠʪʝʣʠ, 

ʢʘʢʪʦ ʠ ʛʦʣʷʤʦ ʤʥʦʞʝʩʪʚʦ ʣʶʙʦʧʠʪʥʠ ʭʦʨʘ. ʇʨʠʩʪʠʛʘʡʢʠ ʦʪ ʪʲʤʥʠʪʝ ʠ ʩʪʫʜʝʥʠ 

ʧʨʝʜʝʣʠ ʥʘ ʉʣʲʥʯʝʚʘʪʘ ʩʠʩʪʝʤʘ, ʪʝʟʠ ʩʪʨʘʥʥʠ ʦʙʝʢʪʠ, ʩ ʥʝʧʨʝʜʩʢʘʟʫʝʤʠʷ ʩʠ ʚʠʜ 

ʚʥʘʩʷʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʩʧʦʢʦʡʥʘʪʘ ʢʘʨʪʠʥʘ ʥʘ ʟʚʝʟʜʥʦʪʦ ʥʝʙʝ. ɺʩʷʢʘ ʢʦʤʝʪʘ ʝ 

ʫʥʠʢʘʣʥʘ ʩ ʥʷʢʘʢʚʠ ʩʚʦʠ ʦʪʣʠʯʠʪʝʣʥʠ ʙʝʣʝʟʠ ï ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʘʪʘ ʠ ʦʧʘʰ-

ʢʠʪʝ ʩʠ, ʩ ʥʝʙʝʩʥʠʷ ʩʠ ʧʲʪ ʠ ʩ ʷʨʢʦʩʪʪʘ ʩʠ. ɿʘʪʦʚʘ ʧʨʦʩʣʝʜʷʚʘʤʝ ʠ ʬʦʪʦʛʨʘʬʠʨʘ-

ʤʝ ʢʦʤʝʪʠʪʝ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʤʥʦʛʦ ʥʦʱʠ, ʯʝʨʧʝʡʢʠ ʮʝʥʥʠ ʩʚʝʜʝʥʠʷ ʟʘ ʪʷʭ ʠ 

ʪʨʫʧʘʡʢʠ ʣʠʯʥʠ ʚʧʝʯʘʪʣʝʥʠʷ. 

  

ʂʦʤʝʪʠʪʝ ʩʘ ʢʦʩʤʠʯʝʩʢʠ ʩʪʨʘʥʥʠʮʠ ï ʤʘʣʢʠ ʪʝʣʘ ʩ ʨʘʟʤʝʨʠ ʜʦ ʥʷʢʦʣʢʦ ʜʝ-

ʩʝʪʢʠ ʢʠʣʦʤʝʪʨʘ, ʩʲʩʪʘʚʝʥʠ ʦʪ ʘʤʦʨʬʝʥ ʣʝʜ, ʧʨʠʤʝʩʝʥ ʩ ʧʨʘʭ ʠ ʩʢʘʣʥʠ ʢʲʩʦʚʝ. 

ʊʝ ʥʘʩʝʣʷʚʘʪ ʜʘʣʝʯʥʠʪʝ ʨʘʡʦʥʠ ʥʘ ʉʣʲʥʯʝʚʘʪʘ ʩʠʩʪʝʤʘ ï ʧʦʷʩʘ ʥʘ ʂʘʡʧʝʨ ʦʪʚʲʜ 

ʦʨʙʠʪʘʪʘ ʥʘ ʅʝʧʪʫʥ ʠ ʦʱʝ ʧʦ-ʜʘʣʝʯʥʠʷʪ ʦʙʣʘʢ ʥʘ ʆʦʨʪ, ʟʘ ʢʦʡʪʦ ʩʝ ʩʯʠʪʘ, ʯʝ ʝ 

ʩʲʩʪʘʚʝʥ ʦʪ ʤʠʣʠʦʥʠ ʢʦʤʝʪʥʠ ʷʜʨʘ. ʂʦʤʝʪʠʪʝ ʦʙʠʢʘʣʷʪ ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ ʧʦ ʩʠʣ-

ʥʦ ʝʢʩʮʝʥʪʨʠʯʥʠ ʦʨʙʠʪʠ ʠ ʠʤʘʪ ʧʝʨʠʦʜʠ ʦʪ ʝʜʚʘ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ, ʜʦ ʩʪʦʪʠʮʠ 

ʭʠʣʷʜʠ ʛʦʜʠʥʠ. ɺʲʟʤʦʞʥʦ ʝ ʥʷʢʦʷ ʢʦʤʝʪʘ ʜʘ ʧʨʝʤʠʥʝ ʝʜʥʦʢʨʘʪʥʦ ʧʨʝʟ ʉʣʲʥʯʝ-

ʚʘʪʘ ʩʠʩʪʝʤʘ ʧʦ ʦʪʚʦʨʝʥʘ ʧʘʨʘʙʦʣʠʯʥʘ ʠʣʠ ʭʠʧʝʨʙʦʣʠʯʥʘ ʦʨʙʠʪʘ, ʩʣʝʜ ʢʦʝʪʦ ʱʝ 

ʟʘʧʦʯʥʝ ʜʘ ʩʝ ʦʪʜʘʣʝʯʘʚʘ ʙʝʟʢʨʘʡʥʦ ʜʲʣʛʦ ʚ ʤʝʞʜʫʟʚʝʟʜʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʂʦ-

ʛʘʪʦ ʝʜʥʘ ʢʦʤʝʪʘ ʧʨʠʙʣʠʞʠ ʮʝʥʪʨʘʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʉʣʲʥʯʝʚʘʪʘ ʩʠʩʪʝʤʘ, ʧʦʜ 

ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʣʲʥʯʝʚʠʪʝ ʣʲʯʠ ʠ ʥʘ ʩʣʲʥʯʝʚʠʷ ʚʷʪʲʨ, ʦʢʦʣʦ ʥʝʡʥʦʪʦ ʷʜʨʦ ʩʝ 

ʬʦʨʤʠʨʘ ʦʙʰʠʨʥʘ ʚʨʝʤʝʥʥʘ ʘʪʤʦʩʬʝʨʘ, ʥʘʨʝʯʝʥʘ ʢʦʤʘ. ʆʙʨʘʟʫʚʘ ʩʝ ʩʲʱʦ ʠ 

ʦʧʘʰʢʘ ʦʪ ʡʦʥʠʟʠʨʘʥ ʛʘʟ (ʪ. ʥʘʨ ʡʦʥʥʘ ʠʣʠ ʧʣʘʟʤʝʥʘ ʦʧʘʰʢʘ), ʘ ʩʣʝʜ ʪʦʚʘ ʠ ʚʪʦ-

ʨʘ ï ʦʪ ʧʨʘʭ. ʊʝ ʦʙʘʯʝ ʥʘʡ-ʯʝʩʪʦ ʦʩʪʘʚʘʪ ʤʘʣʢʠ ʠ ʪʨʫʜʥʦ ʟʘʙʝʣʝʞʠʤʠ, ʜʦʨʠ ʧʨʝʟ 

ʤʦʱʝʥ ʪʝʣʝʩʢʦʧ. 

ʄʘʢʘʨ ʯʝ ʝʞʝʛʦʜʥʦ ʧʨʝʟ ʮʝʥʪʨʘʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʉʣʲʥʯʝʚʘʪʘ ʩʠʩʪʝʤʘ ʧʨʝʤʠ-

ʥʘʚʘʪ ʥʷʢʦʣʢʦ ʜʝʩʝʪʢʠ ʢʦʤʝʪʠ, ʜʦʩʪʘ  ʨʷʜʢʦ ʩʘ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʥʷʢʦʷ ʦʪ ʪʷʭ 

ʜʦʩʪʠʛʘ ʚʠʩʦʢʘ ʷʨʢʦʩʪ ʠ ʨʘʟʚʠʚʘ ʜʲʣʛʠ ʷʩʥʦ ʚʠʜʠʤʠ ʦʧʘʰʢʠ. ʅʘʠʩʪʠʥʘ ʝʜʚʘ 

ʥʷʢʦʣʢʦ ʧʲʪʠ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʝʜʠʥ ʯʦʚʝʰʢʠ ʞʠʚʦʪ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ 

ʪʘʢʠʚʘ ʢʦʩʤʠʯʝʩʢʠ ʩʧʝʢʪʘʢʣʠ! ɿʘʪʦʚʘ ʘʢʦ ʚʠ ʩʝ ʫʜʘʜʝ ʩʣʫʯʘʡ, ʥʝ ʧʨʦʧʫʩʢʘʡʪʝ 

ʫʥʠʢʘʣʥʘʪʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʧʦʣʶʙʫʚʘʪʝ ʥʘ ʨʝʜʢʠʷ ʧʨʠʨʦʜʝʥ ʜʘʨ ʠ ʜʘ ʟʘʧʘʟʠʪʝ 

ʪʨʘʡʥʠ ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʥʝʛʦ. ʆʙʠʢʥʦʚʝʥʦ ʜʦ ʚʠʩʦʢʘ ʷʨʢʦʩʪ ʜʦʩʪʠʛʘʪ ʪʝʟʠ ʢʦʤʝ-

ʪʠ, ʢʦʠʪʦ ʩ ʧʨʠʙʣʠʞʘʚʘʥʝʪʦ ʩʠ ʢʲʤ ʉʣʲʥʮʝʪʦ ʦʪʜʝʣʷʪ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʭ. 

ʊʦʡ ʬʦʨʤʠʨʘ ʦʛʨʦʤʥʘ ʧʨʘʭʦʚʘ ʦʧʘʰʢʘ ʜʲʣʛʘ ʤʠʣʠʦʥʠ ʢʠʣʦʤʝʪʨʠ, ʢʦʷʪʦ ʦʩʚʝʪʝ-

ʥʘ ʦʪ ʉʣʲʥʮʝʪʦ, ʧʨʘʚʠ ʢʦʤʝʪʘʪʘ ʷʩʥʦ ʚʠʜʠʤʘ ʠ ʚʧʝʯʘʪʣʷʚʘʱʘ. ʎʚʝʪʲʪ ʥʘ ʧʨʘʭʦ-

ʚʘʪʘ ʦʧʘʰʢʘ ʝ ʙʣʝʜʦʞʲʣʪ ï ʙʣʠʟʲʢ ʜʦ ʪʦʟʠ ʥʘ ʩʣʲʥʯʝʚʘʪʘ ʩʚʝʪʣʠʥʘ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ 

ʥʝʷ ʡʦʥʥʘʪʘ ʦʧʘʰʢʘ ʩʚʝʪʠ ʩʲʩ ʩʠʥʢʘʚ ʦʪʪʝʥʲʢ, ʩʪʠʛʘ ʜʘ ʝ ʜʦʩʪʘʪʲʯʥʦ ʷʨʢʘ ʟʘ ʜʘ 
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ʙʲʜʝ ʟʘʙʝʣʷʟʘʥʘ ʚʠʟʫʘʣʥʦ. ʉʠʥʠʷʪ ʮʚʷʪ ʥʘ ʡʦʥʥʘʪʘ ʦʧʘʰʢʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʥʘʡ-

ʜʦʙʨʝ ʬʦʪʦʛʨʘʬʩʢʠ.  

 

ʉʲʚʨʝʤʝʥʥʘʪʘ ʬʦʪʦʛʨʘʬʠʷ ʥʠ ʧʦʟʚʦʣʷʚʘ ʜʘ ʟʘʧʘʟʠʤ ʪʨʘʡʥʠ ʩʧʦʤʝʥʠ ʦʪ 

ʨʝʜʢʠʪʝ ʰʝʩʪʚʠʷ ʥʘ ʷʨʢʠ ʢʦʤʝʪʠ ʚ ʥʝʙʝʪʦ. ɺ ʪʘʟʠ ʩʪʘʪʠʷ ʱʝ ʥʘʩʦʯʠʤ ʚʥʠʤʘʥʠʝ-

ʪʦ ʚʠ ʢʲʤ ʥʷʢʦʠ ʪʝʭʥʠʢʠ, ʧʨʠʣʦʞʠʤʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ ʬʦʪʦʛʨʘʬʩʢʠ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʢʦʤʝʪʠ, ʢʘʢʪʦ ʠ ʧʦʩʣʝ ï ʧʨʠ ʩʘʤʦʪʦ ʠʤ ʟʘʩʥʝʤʘʥʝ. ʅʘʜʷʚʘʤʝ ʩʝ, 

ʯʝ ʜʘʜʝʥʠʪʝ ʪʫʢ ʧʨʠʤʝʨʠ ʠ ʩʲʚʝʪʠ ʱʝ ʚʠ ʧʦʤʦʛʥʘʪ ʜʘ ʟʘʩʥʝʤʝʪʝ ʧʦ-

ʚʧʝʯʘʪʣʷʚʘʱʠ ʢʘʜʨʠ, ʢʦʛʘʪʦ ʦʪʥʦʚʦ ʩʪʘʥʝʤ ʩʚʠʜʝʪʝʣʠ ʥʘ ʠʥʪʝʨʝʩʥʘ ʢʦʤʝʪʘ. 

 

 

ʍʨʦʥʦʣʦʛʠʷ ʥʘ ʧʦʩʣʝʜʥʠʪʝ ʥʘʡ-ʷʨʢʠ ʢʦʤʝʪʠ 

ʅʝʢʘ ʜʘ ʭʚʲʨʣʠʤ ʧʦʛʣʝʜ ʥʘʟʘʜ ʠ ʜʘ ʩʠ ʧʨʠʧʦʤʥʠʤ ʧʦ-ʟʘʙʝʣʝʞʠʪʝʣʥʠʪʝ ʢʦ-

ʤʝʪʠ, ʧʦʷʚʠʣʠ ʩʝ ʧʨʝʟ ʠʟʤʠʥʘʣʠʷ ʙʣʠʟʦ ʧʦʣʦʚʠʥ ʚʝʢ. ʅʘ ʥʷʢʦʠ ʦʪ ʪʷʭ ʚʠʝ ʚʝʨʦ-

ʷʪʥʦ ʩʪʝ ʙʠʣʠ ʧʨʝʢʠ ʩʚʠʜʝʪʝʣʠ. ʄʦʞʝ ʙʠ ʪʦʚʘ ʱʝ ʚʠ ʚʲʨʥʝ ʢʲʤ ʩʧʦʤʝʥʠʪʝ ʦʪ 

ʫʯʝʥʠʯʝʩʢʠʪʝ ʚʠ ʛʦʜʠʥʠ, ʢʦʛʘʪʦ ʟʘ ʧʨʲʚ ʧʲʪ ʩʪʝ ʦʪʧʨʘʚʠʣʠ ʚʟʦʨ ʢʲʤ ʟʚʝʟʜʥʦʪʦ 

ʥʝʙʝ. ɺ ʪʘʟʠ ʭʨʦʥʦʣʦʛʠʷ ʚʠʜʠʤʠʪʝ ʧʲʪʠʱʘ ʥʘ ʥʷʢʦʠ ʦʪ ʢʦʤʝʪʠʪʝ ʩʘ ʦʧʠʩʘʥʠ ʧʦ-

ʜʝʪʘʡʣʥʦ, ʟʘ ʜʘ ʧʨʠʜʦʙʠʝʪʝ ʧʨʝʜʩʪʘʚʘ ʟʘ ʭʘʨʘʢʪʝʨʥʠʪʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʠʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʜʦʩʪʠʛʥʘʣʠʪʝ ʚʠʩʦʢʘ ʷʨʢʦʩʪ ʢʦʤʝʪʠ. ʆʙʠʢʥʦʚʝʥʦ ʪʦʛʘʚʘ ʪʝ ʩʘ ʙʣʠʟʦ 

ʜʦ ʩʚʦʷ ʧʝʨʠʭʝʣʠʡ.  

  

ʇʦ-ʚʲʟʨʘʩʪʥʠʪʝ ʥʘʰʠ ʯʠʪʘʪʝʣʠ ʚʝʨʦʷʪʥʦ ʱʝ ʩʠ ʩʧʦʤʥʷʪ ʷʨʢʘʪʘ ʢʦʤʝʪʘ 

ʀʢʝʷ-ʉʝʢʠ ï C/1965 S1 (IkeyaïSeki), ʠʟʚʝʩʪʥʘ ʦʱʝ ʢʘʪʦ ɻʦʣʷʤʘʪʘ ʢʦʤʝʪʘ ʦʪ 1965 

ʛ. ɺ ʜʘʪʘʪʘ ʥʘ ʩʚʦʷ ʧʝʨʠʭʝʣʠʡ 21 ʦʢʪʦʤʚʨʠ 1965 ʛ. ʪʷ ʝ ʙʠʣʘ ʩʘʤʦ ʥʘ 1.164 ʤʣʥ. 

ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ ʠ ʩʝ ʝ ʚʠʞʜʘʣʘ ʧʨʝʟ ʜʝʥʷ ʧʦʨʘʜʠ ʚʠʩʦʢʘʪʘ ʩʠ ʷʨʢʦʩʪ. ʄʘʣʢʦ 

ʧʨʝʜʠ ʥʝʡʥʠʷ ʧʝʨʠʭʝʣʠʡ ʦʙʘʯʝ, ʝʢʩʪʨʝʤʥʦʪʦ ʥʘʛʨʷʚʘʥʝ ʦʪ ʉʣʲʥʮʝʪʦ ʩʪʘʥʘʣʦ 

ʧʨʠʯʠʥʘ ʢʦʤʝʪʥʦʪʦ ʷʜʨʦ ʜʘ ʩʝ ʨʘʟʧʘʜʥʝ ʥʘ ʪʨʠ ʬʨʘʛʤʝʥʪʘ. ʊʝ ʧʨʦʜʲʣʞʠʣʠ ʜʚʠ-

ʞʝʥʠʝʪʦ ʩʠ ʧʦ ʙʣʠʟʢʠ ʪʨʘʝʢʪʦʨʠʠ ʠ ʟʘʪʦʚʘ ʢʦʤʝʪʘʪʘ ʝ ʦʩʪʘʥʘʣʘ ʷʨʢʘ. ʂʲʤ ʢʨʘʷ 

ʥʘ ʦʢʪʦʤʚʨʠ ʪʷ ʩʝ ʝ ʥʘʙʣʶʜʘʚʘʣʘ ʨʘʥʦ ʩʫʪʨʠʥ ʥʘ ʠʟʪʦʢ, ʩ ʢʨʘʩʠʚʘ ʜʲʣʛʘ ʦʧʘʰʢʘ. 

ʊʘʟʠ ʢʦʤʝʪʘ ʝ ʙʠʣʘ ʦʪʢʨʠʪʘ ʦʢʦʣʦ ʤʝʩʝʮ ʧʨʝʜʠ ʜʘ ʧʨʝʤʠʥʝ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ï 

ʥʘ 18 ʩʝʧʪʝʤʚʨʠ 1965 ʛ., ʦʪ ʷʧʦʥʩʢʠʪʝ ʘʩʪʨʦʥʦʤʠ ʂʘʦʨʫ ʀʢʝʷ (Kaoru Ikeya) ʠ 

ʎʫʪʦʤʫ ʉʝʢʠ (Tsutomu Seki). 

  

ʇʨʝʟ ʧʨʦʣʝʪʪʘ ʥʘ 1970 ʛ. ʩʝ ʝ ʥʘʙʣʶʜʘʚʘʣʘ ʷʨʢʘʪʘ ʢʦʤʝʪʘ ɹʝʥʝʪ ï C/1969 Y1 

(Bennett). ʊʷ ʝ ʦʪʢʨʠʪʘ ʦʪ ʶʞʥʦʘʬʨʠʢʘʥʩʢʠʷʪ ʘʩʪʨʦʥʦʤ ʣʶʙʠʪʝʣ ɼʞʦʥ ɹʝʥʝʪ 

(John Caister Bennett) ʥʘ 28 ʜʝʢʝʤʚʨʠ 1969 ʛ. ʠ ʝ ʧʨʝʤʠʥʘʣʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 

20 ʤʘʨʪ 1970 ʛ., ʥʘ ʨʘʟʩʪʦʷʥʠʝ 80.48 ʤʣʥ. ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ. ʄʘʣʢʦ ʩʣʝʜ ʪʦʚʘ ï ʥʘ 

26 ʤʘʨʪ ʢʦʤʝʪʘʪʘ ʝ ʧʨʝʤʠʥʘʣʘ ʥʘʡ-ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ. 

  

ʇʨʝʟ 1973 ʛ. ʩʝ ʝ ʧʦʷʚʠʣʘ ʢʦʤʝʪʘʪʘ ʂʦʭʦʫʪʝʢ ï C/1973 E1 (Kohoutek), ʢʦʷʪʦ 

ʙʠʣʘ ʦʪʢʨʠʪʘ ʦʪ ʯʝʰʢʠʷʪ ʘʩʪʨʦʥʦʤ ʃʶʙʦʰ ʂʦʭʦʫʪʝʢ (Luboġ Kohoutek) ʥʘ 7 ʤʘʨʪ 

ʩʲʱʘʪʘ ʛʦʜʠʥʘ. ʊʘʟʠ ʢʦʤʝʪʘ ʝ ʧʨʝʤʠʥʘʣʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 28 ʜʝʢʝʤʚʨʠ 1973 
ʛ., ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʦʢʦʣʦ 21.3 ʤʣʥ ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ. ʉʣʝʜ ʪʘʟʠ ʜʘʪʘ ʢʦʤʝʪʘʪʘ ʝ ʙʠʣʘ 

ʥʘʙʣʶʜʘʚʘʥʘ ʩ ʪ.ʥʘʨ. ʘʥʪʠʦʧʘʰʢʘ. 



62 

  

ʇʨʝʟ ʬʝʚʨʫʘʨʠ ʠ ʤʘʨʪ 1976 ʛ. ʧʨʝʜʠ ʠʟʛʨʝʚ ʩʣʲʥʮʝ ʩʝ ʝ ʥʘʙʣʶʜʘʚʘʣʘ ʢʦʤʝ-

ʪʘʪʘ ʋʝʩʪ ï C/1975 V1 (West). ʊʷ ʝ ʦʪʢʨʠʪʘ ʦʪ ʜʘʪʩʢʠʷʪ ʘʩʪʨʦʥʦʤ ʈʠʯʘʨʜ ʄʘʨ-

ʪʠʥ ʋʝʩʪ (Richard Martin West) ʥʘ 10 ʘʚʛʫʩʪ 1975 ʛ. ʠ ʩʝ ʝ ʦʪʣʠʯʘʚʘʣʘ ʩʲʩ 

ʰʠʨʦʢʘʪʘ ʩʠ ʚʝʪʨʠʣʦʦʙʨʘʟʥʘ ʧʨʘʭʦʚʘ ʦʧʘʰʢʘ. ʊʘʟʠ ʢʦʤʝʪʘ ʝ ʧʨʝʤʠʥʘʣʘ ʧʨʝʟ 

ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 25 ʬʝʚʨʫʘʨʠ 1976 ʛ., ʥʘ ʨʘʟʩʪʦʷʥʠʝ 29.47 ʤʣʥ. ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ. 

  

 

ʉʝʨʠʷ ʦʪ ʪʨʠ ʢʘʜʲʨʘ ʥʘ ʍʘʣʝʝʚʘʪʘ ʢʦʤʝʪʘ, ʧʦʢʘʟʚʘʱʠ ʧʲʨʚʠ ʤʦʤʝʥʪʠ ʦʪ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ 

ʥʝʡʥʘʪʘ ʦʧʘʰʢʘ ï 15 ʥʦʝʤʚʨʠ 1985 ʛ. ʀʟʦʙʨʘʞʝʥʠʷʪʘ ʩʘ ʧʦʣʫʯʝʥʠ ʚʲʨʭʫ ʬʦʪʦʧʣʘʢʠ ʩ 50/70 ʩʤ 
ʐʤʠʪ ʪʝʣʝʩʢʦʧ ʥʘ ʅɸʆ ʈʦʞʝʥ. ʉʥʠʤʢʠ: ʩʪ.ʥ.ʩ. ɺʠʦʣʝʪʘ ʀʚʘʥʦʚʘ ʠ ɹʦʥʢʘ ɹʠʣʢʠʥʘ, ʀʥʩʪʠʪʫʪ 
ʧʦ ʘʩʪʨʦʥʦʤʠʷ ʩ ʅɸʆ ʧʨʠ ɹɸʅ. ʉ ʣʶʙʝʟʥʦʪʦ ʩʲʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʬ. ɼʨʘʛʦʤʠʨ ʄʘʨʯʝʚ, ʐʫ-
ʤʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɽʧ. ʂʦʥʩʪʘʥʪʠʥ ʇʨʝʩʣʘʚʩʢʠ". 

ʇʦʷʚʘʪʘ ʥʘ ʍʘʣʝʝʚʘʪʘ ʢʦʤʝʪʘ ï 1P/Halley ʧʨʝʟ 1985 ʛ. ʙʝ ʧʨʝʜʰʝʩʪʚʘʥʦ ʦʪ 

ʪʚʲʨʜʝ ʰʫʤʥʠ ʢʦʤʝʥʪʘʨʠ ʧʦ ʤʝʜʠʠʪʝ, ʜʦʩʪʘ ʦʪ ʢʦʠʪʦ ï ʩ ʥʝʪʦʯʥʘ ʠ ʜʦʨʠ ʩ ʧʨʦ-

ʪʠʚʦʨʝʯʠʚʘ ʠʥʬʦʨʤʘʮʠʷ. ɺʩʝ ʧʘʢ ʩʪʘʚʘʰʝ ʜʫʤʘ ʟʘ ʥʘʡ-ʟʘʙʝʣʝʞʠʪʝʣʥʘʪʘ ʢʦʤʝʪʘ ʚ 

ʠʩʪʦʨʠʷʪʘ ʥʘ ʘʩʪʨʦʥʦʤʠʷʪʘ. ɽʩʪʝʩʪʚʝʥʦ ʪʫʢ-ʪʘʤ ʩʝ ʧʨʦʢʨʘʜʥʘʭʘ ʦʙʠʯʘʡʥʠʪʝ 

ʧʨʝʜʠ ʧʦʜʦʙʥʠ ʷʚʣʝʥʠʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʟʘ ʧʨʝʜʩʪʦʷʱʠ ʙʝʜʩʪʚʠʷ ʠ ʜʦʨʠ ʟʘ ʢʨʘʷ ʥʘ 

ʩʚʝʪʘ. ʂʲʤ ʢʨʘʷ ʥʘ 1984 ʛ. ʠ ʧʨʝʟ ʩʣʝʜʚʘʱʘʪʘ ʛʦʜʠʥʘ ʙʷʭʘ ʠʟʩʪʨʝʣʷʥʠ ʥʷʢʦʣʢʦ 

ʢʦʩʤʠʯʝʩʢʠ ʘʧʘʨʘʪʘ, ʢʦʠʪʦ ʪʨʷʙʚʘʰʝ ʜʘ ʠʟʩʣʝʜʚʘʪ ʍʘʣʝʝʚʘʪʘ ʢʦʤʝʪʘ ʦʪʙʣʠʟʦ ï 

ʪ.ʥʘʨ. Ăʍʘʣʝʝʚʘ ʘʨʤʘʜʘñ. ʊʦʚʘ ʙʷʭʘ ʘʧʘʨʘʪʲʪ Ăɼʞʦʪʦñ ʥʘ ɽʂɸ, ʜʚʘʪʘ ʩʚ̡ʝʪʩʢʠ 

Ăɺʝʛʘ-1ñ ʠ Ăɺʝʛʘ-2ñ, ʢʦʠʪʦ ʥʘ ʧʲʪ ʢʲʤ ʢʦʤʝʪʘʪʘ ʧʨʝʤʠʥʘʭʘ ʧʦʢʨʘʡ ɺʝʥʝʨʘ ʠ 

ʩʧʫʩʥʘʭʘ ʚ ʥʝʡʥʘʪʘ ʘʪʤʦʩʬʝʨʘ ʙʘʣʦʥʠ ʩ ʥʘʫʯʥʘ ʘʧʘʨʘʪʫʨʘ. ʂʲʤ ʍʘʣʝʝʚʘʪʘ ʢʦʤʝ-
ʪʘ ʧʦʪʝʛʣʠʭʘ ʩʲʱʦ ʠ ʜʚʘʪʘ ʷʧʦʥʩʢʠ ʘʧʘʨʘʪʘ Ăʉʘʢʠʛʘʢʝñ ʠ Ăʉʫʠʩʝʠñ. ɺʩʠʯʢʠ ʪʝʟʠ 

ʩʲʙʠʪʠʷ ʢʘʪʦ ʯʝ ʣʠ ʚʥʫʰʠʭʘ ʫ ʤʥʦʟʠʥʘ ʦʯʘʢʚʘʥʝʪʦ, ʯʝ ʢʦʤʝʪʘʪʘ ʱʝ ʙʲʜʝ ʦʩʦʙʝʥʦ 
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ʷʨʢʘ ʠ ʚʥʫʰʠʪʝʣʥʘ ï ʤʦʞʝ ʙʠ ʚʲʚ ʚʠʜʘ, ʟʘʧʦʤʥʝʥ ʦʪ ʧʨʝʜʠʰʥʘʪʘ Ⱬ ʧʦʷʚʘ ʧʨʝʟ 

1910 ʛ. ʊʷ ʦʙʘʯʝ ʥʠ ʩʝ ʧʨʝʜʩʪʘʚʠ ʚ ʜʦʩʪʘ ʧʦ-ʩʢʨʦʤʝʥ ʚʠʜ, ʢʘʪʦ ʩ ʥʝʚʲʦʨʲʞʝʥʦ 

ʦʢʦ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʧʲʨʚʦ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʤʘʨʪ ʜʦ ʥʘʯʘʣʦʪʦ ʥʘ ʘʧʨʠʣ 1986, ʨʘʥʦ 

ʩʫʪʨʠʥ ʧʨʝʜʠ ʠʟʛʨʝʚ ʩʣʲʥʮʝ. ʅʘʡ-ʫʜʦʙʥʠʷʪ ʧʝʨʠʦʜ ʙʝ ʚ ʢʨʘʷ ʥʘ ʥʦʱʠʪʝ ʦʢʦʣʦ 21 

ʤʘʨʪ, ʢʦʛʘʪʦ ʢʦʤʝʪʘʪʘ ʩʝ ʧʦʷʚʷʚʘʰʝ ʥʠʩʢʦ ʥʘ ʶʛʦʠʟʪʦʢ ʚ ʠʟʛʨʷʚʘʱʠʪʝ ʩʲʟʚʝʟʜʠʷ 

ʉʪʨʝʣʝʮ ʠ ʉʢʦʨʧʠʦʥ, ʪ.ʝ. ʥʘ ʬʦʥʘ ʥʘ ʄʣʝʯʥʠʷ ʧʲʪ. ɺ ʢʨʘʷ ʥʘ ʤʘʨʪ ʦʙʘʯʝ, ʚ ʩʲ-

ʱʘʪʘ ʯʘʩʪ ʥʘ ʥʝʙʝʪʦ ʙʝ ʠ ʃʫʥʘʪʘ ʩʲʩ 70% ʦʩʚʝʪʝʥ ʜʠʩʢ, ʢʦʝʪʦ ʟʘʪʨʫʜʥʠ ʥʘʙʣʶ-

ʜʝʥʠʷʪʘ. ɺ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʥʠʩʢʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʢʦʤʝʪʘʪʘ ʥʘʜ ʶʞʥʠʷ 

ʭʦʨʠʟʦʥʪ, ʢʨʘʪʢʠʷʪ ʧʝʨʠʦʜ ʥʘ ʥʝʡʥʘʪʘ ʚʠʜʠʤʦʩʪ ʧʨʝʜʠ ʟʘʟʦʨʷʚʘʥʝ, ʚʩʝ ʦʱʝ ʷʨ-

ʢʘʪʘ ʃʫʥʘ ʧʨʝʜʠ ʬʘʟʘ ʧʦʩʣʝʜʥʘ ʯʝʪʚʲʨʪ ʠ ʣʦʰʦ ʩʲʦʙʨʘʟʝʥʠʪʝ ʩʲʩ ʚʩʠʯʢʦ ʪʦʚʘ 

ʥʘʙʣʶʜʘʪʝʣʥʠ ʧʨʦʛʨʘʤʠ ʥʘ ʢʨʲʞʦʮʠʪʝ ʧʦ ʘʩʪʨʦʥʦʤʠʷ ʚ ʫʯʠʣʠʱʘʪʘ, ʢʘʢʪʦ ʠ ʥʘ 

ʦʪʜʝʣʥʠ ʛʨʫʧʠ ʝʥʪʫʩʠʘʩʪʠ, ʧʨʦʚʘʣʠʭʘ ʤʥʦʛʦ ʦʪ ʧʣʘʥʦʚʝʪʝ ʟʘ ʧʲʨʚʠ ʥʘʙʣʶʜʝʥʠʷ 

ʥʘ 1P/Halley. ʆʩʚʝʥ ʪʦʚʘ ʧʨʝʢʘʣʝʥʠʷʪ ʰʫʤ ʧʦ ʤʝʜʠʠʪʝ ʢʘʪʦ ʯʝ ʣʠ ʦʪʝʛʯʠ ʭʦʨʘʪʘ 

ʠ ʢʦʛʘʪʦ ʥʘʩʪʲʧʠ ʢʫʣʤʠʥʘʮʠʷʪʘ ʥʘ ʷʚʣʝʥʠʝʪʦ, ʤʥʦʟʠʥʘ ʚʝʯʝ ʩʝ ʦʪʥʘʩʷʭʘ ʩ ʙʝʟ-

ʨʘʟʣʠʯʠʝ ʢʲʤ ʥʝʛʦ. ʇʨʝʟ ʘʧʨʠʣ ʩʲʱʘʪʘ ʛʦʜʠʥʘ ʢʦʤʝʪʘʪʘ ʧʨʝʢʦʩʠ ʩʲʟʚʝʟʜʠʷʪʘ 

ɺʲʣʢ, ʂʝʥʪʘʚʲʨ, ʍʠʜʨʘ ʠ ʏʘʰʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʚʝʯʝʨ, ʥʦ ʚʩʝ ʪʘʢʘ 

ʥʠʩʢʦ ʥʘʜ ʶʞʥʠʷ ʭʦʨʠʟʦʥʪ. ʇʨʝʟ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʧʨʦʣʝʪʪʘ ʥʘ 1986 ʛ. 

1P/Halley ʙʝ ʜʦʩʪʲʧʥʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʧʦ-ʩʢʦʨʦ ʩʘʤʦ ʩ ʙʠʥʦʢʲʣ ʠ ʪʘʢʘ ʪʷ ʙʝ ʚʠ-

ʜʠʤʘ ʜʦ ʦʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʤʘʡ, ʢʦʛʘʪʦ ʚʝʯʝ ʙʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʉʝʢʩʪʘʥʪ. 

ʍʘʣʝʝʚʘʪʘ ʢʦʤʝʪʘ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʜʦʩʪʘ ʧʦ-ʨʘʥʦ ï ʥʘ 9 ʬʝʚʨʫʘ-

ʨʠ 1986 ʛ., ʥʘ ʨʘʟʩʪʦʷʥʠʝ 87.66 ʤʣʥ ʢʤ ʠʣʠ 0.586 AU (ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʝʜʠʥʠʮʠ) 

ʦʪ ʉʣʲʥʮʝʪʦ. 

 

ʅʘ 20 ʤʘʡ 1990 ʛ. ʘʩʪʨʦʥʦʤʲʪ ʣʶʙʠʪʝʣ ɼʝʡʚʠʜ ʃʝʚʠ (David H. Levy) ʦʪʢʨʠ 

ʥʦʚʘ ʢʦʤʝʪʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʇʝʛʘʩ, ʢʦʷʪʦ ʩʪʘʥʘ ʧʦʧʫʣʷʨʥʘ ʢʘʪʦ Levy 1990c. ʇʦ-

ʢʲʩʥʦ ʪʷ ʙʝ ʦʟʥʘʯʝʥʘ ʢʘʪʦ C/1990 K1 (Levy). ɺ ʢʨʘʷ ʥʘ ʶʣʠ ʩʲʱʘʪʘ ʛʦʜʠʥʘ ʪʘʟʠ 

ʢʦʤʝʪʘ ʜʦʩʪʠʛʥʘ ʷʨʢʦʩʪ 6 mag (ʚʠʜʠʤʘ ʟʚʝʟʜʥʘ ʚʝʣʠʯʠʥʘ) ʠ ʣʝʩʥʦ ʩʝ ʦʪʢʨʠʚʘʰʝ 

ʩ ʙʠʥʦʢʲʣ ʚ ʇʝʛʘʩ. ʅʘ 26 ʘʚʛʫʩʪ ʢʦʤʝʪʘʪʘ ʙʝ ʥʘʡ-ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ ï ʥʘ ʦʢʦʣʦ 

64.18 ʤʣʥ. ʢʤ ʦʪ ʥʘʩ ʠ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʆʨʝʣ. ɺ 

ʥʘʯʘʣʦʪʦ ʥʘ ʩʝʧʪʝʤʚʨʠ Levy 1990c ʜʦʩʪʠʛʥʘ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʩʠ ʷʨʢʦʩʪ ï ʦʢʦʣʦ 3.5 

mag. ʊʦʛʘʚʘ ʪʷ ʙʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʉʪʨʝʣʝʮ, ʚʠʜʠʤʦ ʥʝʜʘʣʝʯ ʦʪ ʟʚʝʟʜʥʠʷʪ ʦʙʣʘʢ 

M 24. ɺʲʚ ʚʝʯʝʨʥʘ ʚʠʜʠʤʦʩʪ ʢʦʤʝʪʘʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʜʦ ʦʢʦʣʦ 20 ʩʝʧʪʝʤʚʨʠ, 

ʢʦʛʘʪʦ ʤʦʞʝʰʝ ʜʘ ʙʲʜʝ ʟʘʙʝʣʷʟʘʥʘ ʩ ʙʠʥʦʢʲʣ ʚʝʜʥʘʛʘ ʩʣʝʜ ʩʪʤ̡ʚʘʥʝ, ʥʠʩʢʦ ʥʘ 

ʶʛʦʟʘʧʘʜ ï ʧʦʜ ʬʠʛʫʨʘʪʘ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ʉʢʦʨʧʠʦʥ. ʊʦʛʘʚʘ ʥʝʡʥʘʪʘ ʷʨʢʦʩʪ ʙʝ 

ʩʧʘʜʥʘʣʘ ʜʦ ʦʢʦʣʦ 5 mag. ʉʣʝʜ ʪʦʚʘ Levy ʩʝ ʠʟʛʫʙʠ ʚ ʩʠʷʥʠʝʪʦ ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ. 

ʅʘ 24 ʦʢʪʦʤʚʨʠ ʪʘʟʠ ʢʦʤʝʪʘ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ï ʥʘ ʨʘʟʩʪʦʷʥʠʝ 

ʦʢʦʣʦ 140.43 ʤʣʥ. ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ. ʉʣʝʜ ʪʦʚʘ ʪʷ ʙʝ ʜʦʩʪʲʧʥʘ ʟʘ ʥʘʙʣʶʜʝʥʠʷ ʦʪ 

ʧʦ- ʞʁʥʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʰʠʨʠʥʠ. 
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ʂʦʤʝʪʘʪʘ C/1990 K1 (Levy), ʠʟʚʝʩʪʥʘ ʦʱʝ ʢʘʪʦ Levy 1990c, ʥʘ 17 ʘʚʛʫʩʪ 1990 ʛ. ʚ 01h 07m UT. 

ɺʠʞʜʘ ʩʝ ʤʝʪʝʦʨ ʫʩʧʦʨʝʜʥʦ ʜʦ ʥʝʡʥʘʪʘ ʦʧʘʰʢʘ, ʘ ʚ ʩʘʤʘʪʘ ʦʧʘʰʢʘ ʩʝ ʟʘʙʝʣʷʟʚʘ ʫʩʫʢʘʥʘ 
ʩʪʨʫʡʥʘ ʩʪʨʫʢʪʫʨʘ, ʚʝʨʦʷʪʥʦ ʧʦʨʘʜʠ ʦʢʦʣʦʦʩʥʦʪʦ ʚʲʨʪʝʥʝ ʥʘ ʢʦʤʝʪʥʦʪʦ ʷʜʨʦ. ʀʟʦʙʨʘʞʝʥʠʝʪʦ 
ʝ ʧʦʣʫʯʝʥʦ ʩʣʝʜ 20 ʤʠʥʫʪʥʘ ʝʢʩʧʦʟʠʮʠʷ ʚʲʨʭʫ ʬʦʪʦʛʨʘʬʩʢʘ ʧʣʘʢʘ, ʩ 50/70 ʩʤ ʐʤʠʪ ʪʝʣʝʩʢʦʧ 
ʥʘ ʅɸʆ ʈʦʞʝʥ. ʅʘʙʣʶʜʘʪʝʣʠ: ʜʦʮ. ʜ-ʨ ɺʝʩʝʣʢʘ ʈʘʜʝʚʘ, ʄʦʨʩʢʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘ ʦʙʩʝʨʚʘʪʦʨʠʷ 
ʠ ʧʣʘʥʝʪʘʨʠʫʤ ʢʲʤ ɺɺʄʋ Ăʅ. ʁ. ɺʘʧʮʘʨʦʚñ, ɺʘʨʥʘ, ʠ ɿʘʭʘʨʠ ɼʦʥʯʝʚ, ʘʩʪʨʦʥʦʤ ʚ ʀʥʩʪʠʪʫʪʘ 

ʧʦ ʘʩʪʨʦʥʦʤʠʷ ʩ ʅɸʆ, ɹɸʅ. 

ʂʨʘʪʢʦʪʦ, ʥʦ ʘʪʨʘʢʪʠʚʥʦ ʰʝʩʪʚʠʝ ʧʦ ʥʝʙʝʪʦ ʥʘ ʢʦʤʝʪʘʪʘ ʍʠʘʢʫʪʘʢʝ (ʠʣʠ 

ʍ̫ʢʫʪʘʢʝ) ï C/1996 B2 (Hyakutake), ʥʘʨʠʯʘʥʘ ʦʱʝ ɻʦʣʷʤʘʪʘ ʢʦʤʝʪʘ ʦʪ 1996 ʛ. ʙʝ 

ʠʟʥʝʥʘʜʘ ʟʘ ʤʥʦʟʠʥʘ. ʅʝʡʥʘʪʘ ʚʥʝʟʘʧʥʘ ʧʦʷʚʘ ʠ ʙʲʨʟʦʪʦ Ⱬ ʧʨʝʤʠʥʘʚʘʥʝ ʧʦʢʨʘʡ 

ɿʝʤʷʪʘ ʢʘʪʦ ʯʝ ʣʠ ʥʝ ʧʨʝʜʦʩʪʘʚʠʭʘ ʥʫʞʥʦʪʦ ʚʨʝʤʝ, ʟʘ ʜʘ ʤʦʞʝ ʪʷ ʜʘ ʩʝ ʧʨʝʚʲʨʥʝ 

ʚ ʦʙʝʢʪ ʥʘ ʧʦ-ʰʠʨʦʢ ʦʙʱʝʩʪʚʝʥ ʠʥʪʝʨʝʩ. ʊʘʟʠ ʢʦʤʝʪʘ ʙʝ ʦʪʢʨʠʪʘ ʥʘ 31 ʷʥʫʘʨʠ 
1996 ʛ. ʦʪ ʷʧʦʥʩʢʠʷʪ ʣʶʙʠʪʝʣ ʘʩʪʨʦʥʦʤ ʖʜʞʠ ʍʠʘʢʫʪʘʢʝ (Yuji Hyakutake) ʠ 

ʧʨʝʟ ʤʘʨʪ ʩʲʱʘʪʘ ʛʦʜʠʥʘ ʪʷ ʚʝʯʝ ʙʝ ʦʩʦʙʝʥʦ ʷʨʢʘ. ʆʢʦʣʦ 17 ʤʘʨʪ B2 (Hyakutake) 
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ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʥʠʩʢʦ ʥʘʜ ʶʛʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ ʧʨʝʜʠ ʟʘʟʦʨʷʚʘʥʝ, ʚ ʩʲʟʚʝʟʜʠ-

ʝʪʦ ɺʝʟʥʠ, ʘ ʥʘ 28 ʤʘʨʪ ʚ ʢʨʘʷ ʥʘ ʥʦʱʪʘ ʛʣʘʚʘʪʘ ʥʘ ʢʦʤʝʪʘʪʘ ʚʝʯʝ ʙʝ ʚʠʜʠʤʘ ʥʘʜ 

ʩʝʚʝʨʥʠʷ ʭʦʨʠʟʦʥʪ ï ʥʘ ʦʢʦʣʦ 12Á ʧʦʜ ʇʦʣʷʨʥʘʪʘ ʟʚʝʟʜʘ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʜʲʣʛʘ-

ʪʘ Ⱬ ʧʣʘʟʤʝʥʘ ʦʧʘʰʢʘ ʜʦʩʪʠʛʘʰʝ ʜʦ ʩʲʟʚʝʟʜʠʝʪʦ ʂʦʩʠʪʝ ʥʘ ɺʝʨʦʥʠʢʘ. ʅʘ 1 ʤʘʡ 

C/1996 B2 (Hyakutake) ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ, ʥʘ ʨʘʟʩʪʦʷʥʠʝ 34.437 ʤʣʥ. ʢʤ 

ʦʪ ʉʣʲʥʮʝʪʦ. ɼʦ ʢʨʘʷ ʥʘ ʤʘʡ ʥʝʡʥʘʪʘ ʷʨʢʦʩʪ ʩʧʘʜʥʘ ʙʲʨʟʦ.  

 

 

ʂʦʤʝʪʘʪʘ C/1996 B2 (Hyakutake) ʥʘ 25 ʤʘʨʪ 1996 ʛ. ʚ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ɺʦʣʦʚʘʨ ï 
ʧʦʯʪʠ ʥʘ ʛʨʘʥʠʮʘʪʘ ʤʫ ʩʲʩ ʩʲʟʚʝʟʜʠʷʪʘ ɼʨʘʢʦʥ ʠ ɻʦʣʷʤʘ ʤʝʯʢʘ. ʌʦʪʦʘʧʘʨʘʪ ʇʨʘʢʪʠʢʘ ʩ ʦʙʝʢ-
ʪʠʚ ʄʠʨ-1 2.8/37 mm. ɽʢʩʧʦʟʠʮʠʷ 45 ʤʠʥʫʪʠ (ʦʪ 00h 30m ʜʦ 01h 15m UT) ʥʘ ʬʠʣʤ Kodak Gold 
400 ISO. ɸʩʪʨʦʥʦʤʠʯʝʩʢʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʥʘ ɸʚʨʝʥʩʢʦʪʦ ʧʣʘʪʦ.  

ʊʦʛʘʚʘ ʢʦʤʝʪʘʪʘ ʙʝ ʤʥʦʛʦ ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ ï ʥʘ 15.26 ʤʣʥ. ʢʤ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʠʤʘʰʝ ʪʚʲʨʜʝ 
ʙʲʨʟʦ ʩʦʙʩʪʚʝʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʬʦʥʘ ʥʘ ʟʚʝʟʜʠʪʝ ï ʦʢʦʣʦ 46.27ǌ/min, ʚ ʧʦʩʦʢʘ ʩʝʚʝʨ. ʊʦʚʘ ʝ 

ʥʘʣʦʞʠʣʦ ʟʘʢʨʝʧʚʘʥʝ ʥʘ ʬʦʪʦʘʧʘʨʘʪʘ ʧʘʨʘʣʝʣʥʦ ʜʦ ʪʝʣʝʩʢʦʧ-ʨʝʬʨʘʢʪʦʨ Zeiss 80 mm, ʩ ʬʦ-
ʢʫʩʥʦ ʨʘʟʩʪʦʷʥʠʝ 1200 mm, ʧʨʝʟ ʢʦʡʪʦ ʝ ʠʟʚʲʨʰʝʥʦ ʚʠʟʫʘʣʥʦ ʛʠʜʠʨʘʥʝ ʧʦ ʢʦʤʝʪʥʘʪʘ ʛʣʘʚʘ. 
ʇʨʠ ʚʦʜʝʥʝ ʩ ʪʘʢʦʚʘ ʛʠʜʠʨʘʥʝ ʣʦʛʠʯʥʦ ʟʚʝʟʜʠʪʝ ʩʝ ʠʟʦʙʨʘʟʷʚʘʪ ʚʲʚ ʚʠʜ ʥʘ ʪʨʝʢʦʚʝ. ʉʥʠʤʢʘ 
ɺʘʣʝʥʪʠʥ ɺʝʣʢʦʚ, ʅɸʆʇ Ăʅʠʢʦʣʘʡ ʂʦʧʝʨʥʠʢñ ï ɺʘʨʥʘ, ʩ ʦʙʦʨʫʜʚʘʥʝ ʥʘ ʩʲʱʘʪʘ ʦʙʩʝʨʚʘʪʦ-
ʨʠʷ. 
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ʂʦʤʝʪʘʪʘ C/1995 O1 (Hale-Bopp) /ʍʝʡʣ-ɹʦʧ/ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɻʫʱʝʨ, ʟʘʩʥʝʪʘ ʩ 50/70 ʩʤ ʐʤʠʪ 
ʪʝʣʝʩʢʦʧ ʥʘ ʅɸʆ ʈʦʞʝʥ, ʥʘ 13 ʤʘʨʪ 1997 ʛ. ʚ 03h 55m UT. ʉʥʠʤʢʘ: ʜʦʮ. ʜ-ʨ ɺʝʩʝʣʢʘ ʈʘʜʝʚʘ, 
ʄʦʨʩʢʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʠ ʧʣʘʥʝʪʘʨʠʫʤ ʢʲʤ ɺɺʄʋ Ăʅ. ʁ. ɺʘʧʮʘʨʦʚñ, ɺʘʨʥʘ, ʠ 

ʊʘʰʢʦ ɺʲʣʯʝʚ, ʀʥʩʪʠʪʫʪ ʧʦ ʘʩʪʨʦʥʦʤʠʷ ʩ ʅɸʆ ʧʨʠ ɹɸʅ. 

ʃʶʙʠʪʝʣʠʪʝ ʥʘ ʟʚʝʟʜʥʦʪʦ ʥʝʙʝ ʱʝ ʟʘʧʦʤʥʷʪ ʧʨʦʣʝʪʪʘ ʥʘ 1997 ʛ. ʩ ʷʨʢʘʪʘ ʠ 

ʢʨʘʩʠʚʘ ʢʦʤʝʪʘ ʍʝʡʣ-ɹʦʧ ï C/1995 O1 (Hale-Bopp). ʊʷ ʙʝ ʦʪʢʨʠʪʘ ʦʢʦʣʦ ʛʦʜʠʥʘ 

ʠ ʧʦʣʦʚʠʥʘ ʧʦ-ʨʘʥʦ ï ʥʘ 23 ʶʣʠ 1995 ʛ. ʦʪ ʘʤʝʨʠʢʘʥʩʢʠʪʝ ʘʩʪʨʦʥʦʤʠ ɸʣʲʥ ʍʝʡʣ 

(Alan Hale) ʠ ʊʦʤʘʩ ɹʦʧ (Thomas Bopp). ɺ ʢʨʘʷ ʥʘ ʟʠʤʘʪʘ ʠ ʧʨʝʟ ʧʨʦʣʝʪʪʘ ʥʘ 

1997 ʛ. ʪʘʟʠ ʢʦʤʝʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʦʪʣʠʯʥʦ ʠ ʦʩʪʘʥʘ ʷʨʢʘ ʜʲʣʛʦ ʚʨʝʤʝ ʥʘ ʥʝʙʝ-

ʪʦ. ʇʨʝʟ ʬʝʚʨʫʘʨʠ ʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʤʘʨʪ ʪʷ ʙʝ ʚʠʜʠʤʘ ʥʘʜ ʩʝʚʝʨʦʠʟʪʦʯʥʠʷ ʭʦʨʠ-

ʟʦʥʪ ʨʘʥʦ ʩʫʪʨʠʥ ʧʨʝʜʠ ʟʘʟʦʨʷʚʘʥʝ. ʇʦ-ʢʲʩʥʦ ï ʧʨʝʟ ʤʘʨʪ, ʘʧʨʠʣ ʠ ʤʘʡ ʍʝʡʣ-

ɹʦʧ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʚʝʜʥʘʛʘ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘʥʝ, ʥʘ ʟʘʧʘʜ-ʩʝʚʝʨʦʟʘʧʘʜ. ʊʘʟʠ ʢʦ-
ʤʝʪʘ ʦʩʪʘʥʘ ʚ ʩʧʦʤʝʥʠʪʝ ʥʘ ʤʥʦʟʠʥʘ ʩ ʧʠʱʥʘʪʘ ʩʠ ʜʚʦʡʥʘ ʦʧʘʰʢʘ ï ʙʣʝʜʦʞʲʣ-

ʪʝʥʠʢʘʚʘ ʧʨʘʭʦʚʘ ʠ ʩʠʥʢʘʚʘ ʧʣʘʟʤʝʥʘ (ʡʦʥʥʘ), ʷʩʥʦ ʚʠʜʠʤʠ ʜʦʨʠ ʥʘʜ ʷʨʢʠʪʝ 
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ʩʚʝʪʣʠʥʠ ʥʘ ʛʨʘʜʦʚʝʪʝ. ɺ ʥʝʙʝʩʥʠʷʪ ʧʲʪ ʥʘ O1 (Hale-Bopp) ʠʤʘʰʝ ʥʷʢʦʣʢʦ ʠʥʪʝ-

ʨʝʩʥʠ ʤʦʤʝʥʪʘ, ʢʦʠʪʦ ʘʩʪʨʦʬʦʪʦʛʨʘʬʠʪʝ ʥʝ ʧʨʦʧʫʩʥʘʭʘ ʜʘ ʟʘʩʥʝʤʘʪ: ɺ ʥʘʯʘʣʦʪʦ 

ʥʘ ʤʘʨʪ ʢʦʤʝʪʘʪʘ ʧʨʝʤʠʥʘ ʚʠʜʠʤʦ ʥʝʜʘʣʝʯ ʦʪ ʤʲʛʣʚ̫ʠʥʘʪʘ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ ï 

NGC 7000 ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʃʝʙʝʜ, ʘ ʦʢʦʣʦ 20 ʤʘʨʪ ʪʷ ʙʝ ʚʠʜʠʤʘ ʜʦ ʷʨʢʘʪʘ ʛʘʣʘʢʪʠ-

ʢʘ M31 ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɸʥʜʨʦʤʝʜʘ. ʍʝʡʣ-ɹʦʧ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 1 

ʘʧʨʠʣ 1997 ʛ., ʥʘ ʨʘʟʩʪʦʷʥʠʝ 136.732 ʤʣʥ. ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ (0.914 AU), ʘ ʥʘʡ-

ʙʣʠʟʦ ʜʦ ɿʝʤʷʪʘ ʪʷ ʙʝ ʤʘʣʢʦ ʧʨʝʜʠ ʪʦʚʘ ï ʥʘ 22 ʤʘʨʪ, ʥʘ ʨʘʟʩʪʦʷʥʠʝ 196.72 ʤʣʥ. 

ʢʤ (1.315 AU). 

ɿʘ ʩʲʞʘʣʝʥʠʝ ʪʦʚʘ ʢʨʘʩʠʚʦ ʧʨʠʨʦʜʥʦ ʷʚʣʝʥʠʝ ʩʪʘʥʘ ʧʦʚʦʜ ʟʘ ʥʝʱʘʩʪʠʝ, ʚ 

ʦʩʥʦʚʘʪʘ ʥʘ ʢʦʝʪʦ ʩʪʦʝʰʝ ʨʝʣʠʛʠʦʟʥʠʷʪ ʬʘʥʘʪʠʟʲʤ ʥʘ ʥʝʛʦʣʷʤʘ ʛʨʫʧʘ ʭʦʨʘ. ʅʘ 

26 ʤʘʨʪ 1997 ʛ. ʚ ʱʘʪʘ ʂʘʣʠʬʦʨʥʠ̫, ʚ ʨʘʥʯʦʪʦ ʉʘʥʪʘ ʌʝ, ʙʣʠʟʦ ʜʦ ʉʘʥ ɼʠʝʛʦ, 39 

ʜʫʰʠ ʦʪ ʩʝʢʪʘʪʘ Ăʅʝʙʝʩʥʘ ʧʦʨʪʘñ (ʠʟʚʝʩʪʥʘ ʦʱʝ ʢʘʪʦ Ăʈʘʡʩʢʘ ʧʦʨʪʘñ) ʧʨʠʝʭʘ 

ʩʤʲʨʪʦʥʦʩʥʘ ʜʦʟʘ ʦʪʨʦʚʘ ʟʘ ʜʘ... Ăʦʪʧʲʪʫʚʘʪñ ʩʲʩ ʩʢʨʠʪʠʷʪ ʟʘʜ ʢʦʤʝʪʘʪʘ ʠʟʚʲʥ-

ʟʝʤʝʥ ʢʦʩʤʠʯʝʩʢʠ ʢʦʨʘʙ! ʇʨʝʜʠ ʪʦʚʘ ʩʝʢʪʘʥʪʠʪʝ ʩʘ ʞʠʚʝʣʠ ʘʩʢʝʪʠʯʥʦ ʚ ʩʚʦʝʦʙ-

ʨʘʟʥʘ ʢʦʤʫʥʘ, ʧʦʜ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʪʝʭʥʠʷʪ ʜʫʭʦʚʝʥ ʚʦʜʘʯ ʄʘʨʰʘʣ ʍʲʨʬ 

ɽʧʲʣʫʘʡʪ. ʇʦʣʠʮʠʷʪʘ ʚ ʉʘʥ ɼʠʝʛʦ ʪʦʛʘʚʘ ʦʧʨʝʜʝʣʠ ʩʣʫʯʘʷ ʢʘʪʦ Ăʢʫʣʪʦʚʦ ʩʘʤʦʫ-

ʙʠʡʩʪʚʦñ. 

 

 

ʂʦʤʝʪʘʪʘ ʍʝʡʣ-ɹʦʧ ʚʠʜʠʤʘ ʤʝʞʜʫ ʦʙʣʘʮʠ ʚʲʚ ʚʝʯʝʨʥʠʷ ʧʦʣʫʤʨʘʢ ʥʘʜ ʛʨ. ɺ. ʇʨʝʩʣʘʚ, 1 ʘʧʨʠʣ 

1997 ʛ. ʅʝʡʥʘʪʘ ʷʨʢʦʩʪ ʧʦʟʚʦʣʷʚʘʰʝ ʪʷ ʜʘ ʙʲʜʝ ʟʘʙʝʣʟ̫ʘʥʘ ʜʦʩʪʘ ʚʨʝʤʝ ʧʨʝʜʠ ʥʝʙʝʪʦ ʜʘ ʩʝ 
ʩʪʲʤʥʠ ʥʘʧʲʣʥʦ. ʉʥʠʤʢʘ: ʘʚʪʦʨʲʪ. 
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ʂʦʤʝʪʘʪʘ C/2001 A2 (LINEAR) ʥʘ 18 ʶʣʠ 2001 ʛ. ʚ 01h UT, ʟʘʩʥʝʪʘ ʩ ʪʝʣʝʦʙʝʢʪʠʚ ʊʘʠʨ-3ʉ 
300/4.5 ʥʘ ʬʠʣʤ Fujicolor Superia 800 ISO. ʉʥʠʤʢʘ: ʘʚʪʦʨʲʪ.  
ʉʠʥʴʦ-ʟʝʣʝʥʠʢʘʚʠʷʪ ʮʚʷʪ ʥʘ ʢʦʤʝʪʠʪʝ ʝ ʥʘʧʲʣʥʦ ʦʙʠʯʘʝʥ. ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʢʦʩʤʠʯʝʩʢʠʷ ʚʘʢʫ-
ʫʤ ʥʷʢʦʡ ʛʘʟʦʚʝ ʦʪ ʩʲʩʪʘʚʘ ʥʘ ʢʦʤʝʪʥʘʪʘ ʘʪʤʦʩʬʝʨʘ (ʪ.ʥʘʨ. ʢʦʤʘ) ʩʝ ʚʲʟʙʫʞʜʘʪ ʦʪ ʩʣʲʥʯʝʚʠʷ 

ʚʷʪʲʨ ʠ ʩʚʝʪʷʪ ʚ ʟʝʣʝʥʦ. ʊʘʢʠʚʘ ʩʘ ʜʚʫʘʪʦʤʥʠʷʪ ʚʲʛʣʝʨʦʜ ʠ ʮʠʘʥʘ. ʇʣʘʟʤʝʥʠʪʝ ʦʧʘʰʢʠ ʥʘ 
ʢʦʤʝʪʠʪʝ ʩʘ ʩʠʥʢʘʚʠ, ʧʦʨʘʜʠ ʩʠʥʴʦʪʦ ʩʚʝʪʝʥʝ ʥʘ ʡʦʥʠʟʠʨʘʥʠʷ ʚʲʛʣʝʨʦʜʝʥ ʦʢʩʠʜ CO+. ɸʢʦ ʩʝ 
ʦʙʨʘʟʫʚʘ ʜʦʩʪʘʪʲʯʥʦ ʜʦʙʨʝ ʚʠʜʠʤʘ ʧʨʘʭʦʚʘ ʦʧʘʰʢʘ, ʪʷ ʝ ʩ ʙʣʝʜʦʞʲʣʪʝʥʠʢʘʚ ʦʪʪʝʥʲʢ ï ʙʣʠʟʲʢ 
ʜʦ ʪʦʟʠ ʥʘ ʩʣʲʥʯʝʚʘʪʘ ʩʚʝʪʣʠʥʘ. 

ʉʣʝʜʚʘʱʘʪʘ ʧʦ-ʷʨʢʘ ʢʦʤʝʪʘ ʙʝ ʚʥʝʟʘʧʥʦ ʧʦʷʚʠʣʘʪʘ ʩʝ ʀʢʝʷ-ɿʘʥʛ ï 

153P/Ikeya-Zhang ʧʨʝʟ ʧʨʦʣʝʪʪʘ ʥʘ 2002 ʛ. ʊʷ ʙʝ ʦʪʢʨʠʪʘ ʥʘ 1 ʬʝʚʨʫʘʨʠ ʩʲʱʘʪʘ 

ʛʦʜʠʥʘ ʦʪ ʢʠʪʘʡʩʢʠʷʪ ʘʩʪʨʦʥʦʤ ʣʶʙʠʪʝʣ ɿʘʥʛ ɼʲʛʠʥʛʩ (Zhang Daqingʩʝ) ʠ ʦʪ 

ʷʧʦʥʩʢʠʷʪ ʘʩʪʨʦʥʦʤ ʣʶʙʠʪʝʣ ʂʘʦʨʫ ʀʢʝʷ (Kaoru Ikeya). ʂʦʤʝʪʘʪʘ ʩʝ ʥʘʙʣʶʜʘ-

ʚʘʰʝ ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ ʩʣʝʜ ʟʘʣʝʟ ʩʣʲʥʮʝ ʠ ʧʨʝʟ ʙʠʥʦʢʲʣ ʧʨʝʜʩʪʘʚʣʷʚʘʰʝ 

ʢʨʘʩʠʚʘ, ʪʨʘʡʥʦ ʟʘʧʦʤʥʷʱʘ ʩʝ ʛʣʝʜʢʘ. ʊʷ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 18 ʤʘʨʪ 

2002 ʛ., ʥʘ ʨʘʟʩʪʦʷʥʠʝ 75.86 ʤʣʥ. ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ. ʄʘʢʘʨ ʯʝ ʥʝʡʥʘʪʘ ʷʨʢʦʩʪ ʦʩ-

ʪʘʥʘ ʩʢʨʦʤʥʘ, ʪʘʟʠ ʢʦʤʝʪʘ ʤʦʞʝʰʝ ʜʘ ʩʝ ʬʦʪʦʛʨʘʬʠʨʘ ʫʩʧʝʰʥʦ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘ-

ʥʝ ʥʘʜ ʛʨʘʜʩʢʠʪʝ ʩʚʝʪʣʠʥʠ, ʯʨʝʟ ʜʲʣʛʠ ʝʢʩʧʦʟʠʮʠʠ ʩ ʥʝʧʦʜʚʠʞʥʦ ʟʘʢʨʝʧʝʥ 

ʬʦʪʦʘʧʘʨʘʪ. ʅʝʡʥʠʷʪ ʥʝʙʝʩʝʥ ʧʲʪ ʩʲʱʦ ʙʝ ʠʥʪʝʨʝʩʝʥ: ɺʲʚ ʚʝʯʝʨʠʪʝ ʦʢʦʣʦ 8 

ʘʧʨʠʣ ʀʢʝʷ-ɿʘʥʛ ʙʝ ʚʠʜʠʤʦ ʙʣʠʟʦ ʜʦ ʛʦʣʷʤʘʪʘ ʛʘʣʘʢʪʠʢʘ M31 ɸʥʜʨʦʤʝʜʘ. ɺ 

ʧʲʨʚʠʪʝ ʥʦʱʠ ʥʘ ʤʘʡ, ʧʨʝʟ ʧʦ-ʩʚʝʪʣʦʩʠʣʝʥ ʪʝʣʝʩʢʦʧ ʚʩʝ ʦʱʝ ʤʦʞʝʰʝ ʜʘ ʩʝ ʟʘ-

ʙʝʣʝʞʠ ʥʝʡʥʘʪʘ ʠʟʷʱʥʘ ʪʲʥʢʘ ʦʧʘʰʢʘ. ʆʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʤʘʡ ʢʦʤʝʪʘʪʘ ʙʝ ʚʠʜʠ-

ʤʘ ʥʝʜʘʣʝʯ ʦʪ ʢʲʣʙʦʚʠʜʥʠʷ ʟʚʝʟʜʝʥ ʢʫʧ M13 ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʍʝʨʢʫʣʝʩ. 
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ʂʦʤʝʪʘʪʘ 153P/Ikeya-Zhang ʚʝʯʝʨʪʘ ʥʘ 3 ʤʘʡ 2002 ʛ. ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɼʨʘʢʦʥ. ʄʘʢʘʨ ʯʝ ʝ ʠʟʤʠ-
ʥʘʣ ʤʝʩʝʮ ʠ ʧʦʣʦʚʠʥʘ ʩʣʝʜ ʥʝʡʥʠʷ ʧʝʨʠʭʝʣʠʡ, ʦʱʝ ʩʝ ʟʘʙʝʣʷʟʚʘ ʧʣʘʟʤʝʥʘʪʘ Ⱬ ʦʧʘʰʢʘ. ʆʙʝʢ-

ʪʠʚ ʊʘʠʨ 3ʉ 300/4.5, ʝʢʩʧʦʟʠʮʠʷ 15 min ʥʘ ʬʠʣʤ Fujicolor Superia 800 ISO. ʉʥʠʤʢʘ: ʘʚʪʦʨʲʪ. 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʧʨʦʣʝʪʪʘ ʥʘ 2004 ʛ. ʠʤʘʭʤʝ ʰʘʥʩ ʜʘ ʜʦʧʲʣʥʠʤ ʛʦʨʥʘʪʘ ʭʨʦ-

ʥʦʣʦʛʠʷ ʩ ʦʱʝ ʜʚʝ ʧʦ-ʟʘʙʝʣʝʞʠʪʝʣʥʠ ʢʦʤʝʪʠ. ʇʲʨʚʘʪʘ ʙʝ C/2002 ʊ7 (LINEAR), 

ʦʪʢʨʠʪʘ ʧʨʝʟ 2002 ʛ. ʧʨʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʧʨʦʝʢʪʘ LINEAR (Lincoln Near-Earth 

Asteroid Research). ɸʩʪʨʦʣʶʙʠʪʝʣʠʪʝ ʷ ʥʘʙʣʶʜʘʚʘʭʘ ʚʝʯʝʨ ʦʪ ʩʨʝʜʘʪʘ ʥʘ ʬʝʚʨʫ-

ʘʨʠ ʜʦ ʧʲʨʚʠʪʝ ʥʦʱʠ ʥʘ ʤʘʨʪ. ʉʣʝʜ ʪʦʚʘ ʪʘʟʠ ʢʦʤʝʪʘ ʥʘʚʣʝʟʝ ʚ ʩʠʷʥʠʝʪʦ ʦʢʦʣʦ 

ʉʣʲʥʮʝʪʦ, ʢʲʜʝʪʦ ʙʝ ʥʝʜʦʩʪʲʧʥʘ, ʥʦ ʦʢʦʣʦ 13 ʘʧʨʠʣ ʩʝ ʧʦʷʚʠ ʦʪʥʦʚʦ, ʪʦʟʠ ʧʲʪ ʚ 

ʫʪʨʠʥʥʘ ʚʠʜʠʤʦʩʪ. ʊʘʤ ʢʲʜʝʪʦ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʠʭʘ, ʢʦʤʝʪʘʪʘ 

ʤʦʞʝʰʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʝʜʠ ʟʘʟʦʨʷʚʘʥʝ, ʥʦ ʩʲʚʩʝʤ ʥʠʩʢʦ ʥʘʜ ʠʟʪʦʯʥʠʷ ʭʦʨʠ-

ʟʦʥʪ, ʪʨʫʜʥʦ ʠ ʟʘ ʢʨʘʪʢʦ. ʅʘ 23 ʘʧʨʠʣ ʊ7 (LINEAR) ʙʝ ʚ ʧʝʨʠʭʝʣʠʷ ʩʠ, ʩ ʷʨʢʦʩʪ 

ʦʢʦʣʦ 3 mag. ʅʘ ʪʘʟʠ ʜʘʪʘ ʪʷ ʠʟʛʨʷ ʯʘʩ ʠ ʧʦʣʦʚʠʥʘ ʧʨʝʜʠ ʉʣʲʥʮʝʪʦ, ʥʦ ʦʙʣʘʯʥʦ-

ʪʦ ʚʨʝʤʝ ʥʘʜ ʩʪʨʘʥʘʪʘ ʦʪʥʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʷ ʥʘʙʣʶʜʘʚʘʤʝ. ʇʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ, 

ʤʘʢʘʨ ʯʝ ʙʝ ʷʨʢʘ, ʢʦʤʝʪʘʪʘ ʤʦʞʝʰʝ ʜʘ ʙʲʜʝ ʦʪʢʨʠʪʘ ʩʘʤʦ ʩ ʙʠʥʦʢʲʣ ʚ ʠʟʩʚʝʪʣʷ-

ʚʘʱʦʪʦ ʥʝʙʝ ʥʘ ʠʟʪʦʢ. ʊʷ ʙʝ ʚʠʜʠʤʘ ʪʘʢʘ ʜʦ ʢʨʘʷ ʥʘ ʘʧʨʠʣ, ʩʣʝʜ ʢʦʝʪʦ ʦʪʥʦʚʦ 

ʧʦʪʲʥʘ ʚ ʩʠʷʥʠʝʪʦ ʦʢʦʣʦ ʉʣʲʥʮʝʪʦ, ʧʨʝʢʦʩʷʚʘʡʢʠ ʙʲʨʟʦ ʩʲʟʚʝʟʜʠʷʪʘ ʂʠʪ, ɽʨʠ-

ʜʘʥ, ɿʘʝʢ, ɻʦʣʷʤʦ ʢʫʯʝ ʠ ʂʲʨʤʘ. ɺ ʧʲʨʚʠʪʝ ʥʦʱʠ ʥʘ ʶʥʠ ʊ7 (LINEAR) ʩʝ ʧʦʷʚʠ 

ʟʘ ʪʨʝʪʠ ʧʲʪ, ʦʪʥʦʚʦ ʚʲʚ ʚʝʯʝʨʥʘ ʚʠʜʠʤʦʩʪ ï ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʍʠʜʨʘ. ʗʨʢʦʩʪʪʘ Ⱬ 

ʚʝʯʝ ʙʝ ʦʢʦʣʦ 5 mag ʠ ʧʨʦʜʲʣʞʠ ʜʘ ʩʧʘʜʘ. 

  
ʅʘ 5 ʤʘʡ 2004 ʛ., ʩʣʝʜ ʜʦʛʘʨʷʥʝʪʦ ʥʘ ʟʘʣʝʟʘ, ʟʘ ʧʨʲʚ ʧʲʪ ʦʪ ʥʘʰʠʪʝ ʛʝʦʛʨʘʬ-

ʩʢʠ ʰʠʨʠʥʠ ʤʦʞʝʰʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʪʦʨʘʪʘ ʦʯʘʢʚʘʥʘ ʷʨʢʘ ʢʦʤʝʪʘ ʟʘ ʩʲʱʘʪʘ 
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ʧʨʦʣʝʪ ï C/2001 Q4 (NEAT). ʊʷ ʩʝ ʧʦʷʚʠ ʥʠʩʢʦ ʥʘʜ ʶʛʦʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ ʚ 

ʟʘʣʷʟʚʘʱʦʪʦ ʩʲʟʚʝʟʜʠʝ ɻʦʣʷʤʦ ʢʫʯʝ, ʩ ʷʨʢʦʩʪ 1 mag. ʇʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʥʷʢʦʣʢʦ 

ʚʝʯʝʨʠ ʢʦʤʝʪʘʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʚʩʝ ʧʦ-ʚʠʩʦʢʦ ʥʘʜ ʶʛʦʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ ï ʪʷ 

ʩʝ ʜʚʠʞʝʰʝ ʥʘ ʩʝʚʝʨ ʢʲʤ ʦʢʦʣʦʧʦʣʷʨʥʘʪʘ ʦʙʣʘʩʪ ʥʘ ʥʝʙʝʪʦ, ʪʲʡ ʢʘʪʦ ʨʘʚʥʠʥʘʪʘ 

ʥʘ ʥʝʡʥʘʪʘ ʦʨʙʠʪʘ ʙʝ ʩ ʥʘʢʣʦʥ 99.6Á ʩʧʨʷʤʦ ʝʢʣʠʧʪʠʢʘʪʘ. ʉ ʙʠʥʦʢʲʣ ʩʝ ʚʠʞʜʘʰʝ 

ʥʝʤʥʦʛʦ ʜʲʣʛʘ ʧʨʘʭʦʚʘ ʦʧʘʰʢʘ, ʢʦʷʪʦ ʦʙʘʯʝ ʩʝ ʨʝʛʠʩʪʨʠʨʘʰʝ ʜʘʣʝʯ ʧʦ-ʜʦʙʨʝ ʥʘ 

ʩʥʠʤʢʠ, ʟʘʩʥʝʪʠ ʜʦʨʠ ʩ ʥʦʨʤʘʣʝʥ ʬʦʪʦʛʨʘʬʩʢʠ ʦʙʝʢʪʠʚ. ʅʘ 10 ʤʘʡ Q4 (NEAT) 

ʙʝ ʚʠʜʠʤʘ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʄʘʣʢʦ ʢʫʯʝ, ʥʘ ʚʠʩʦʯʠʥʘ ʦʢʦʣʦ 20Á ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠ-

ʟʦʥʪ, ʚʝʜʥʘʛʘ ʩʣʝʜ ʩʚʝʯʝʨʷʚʘʥʝ. ʇʦ ʪʦʚʘ ʚʨʝʤʝ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘʜ 

ʩʪʨʘʥʘʪʘ ʪʨʘʡʥʦ ʩʝ ʚʣʦʰʠʭʘ ʠ ʪʦʚʘ ʧʦʧʨʝʯʠ ʜʘ ʥʘʙʣʶʜʘʚʘʤʝ ʥʘʡ-ʠʥʪʝʨʝʩʥʘʪʘ 

ʯʘʩʪ ʦʪ ʧʲʪʷ ʥʘ ʢʦʤʝʪʘʪʘ ï ʧʨʝʤʠʥʘʚʘʥʝʪʦ Ⱬ ʥʘ 14 ʠ 15 ʤʘʡ ʚʠʜʠʤʦ ʙʣʠʟʦ ʜʦ 

ʨʘʟʩʝʷʥʠʷʪ ʟʚʝʟʜʝʥ ʢʫʧ M44 ï "ʗʩʣʠ" ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʘʢ. ʅʘ 15 ʤʘʡ Q4 (NEAT) 

ʙʝ ʚ ʧʝʨʠʭʝʣʠʷ ʩʠ ï ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʦʢʦʣʦ 143.9 ʤʣʥ. ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ.  

ɺ ʧʦʩʣʝʜʥʠʪʝ ʥʦʱʠ ʥʘ ʤʘʡ ʢʦʤʝʪʘʪʘ ʥʘʚʣʝʟʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɻʦʣʷʤʘ ʤʝʯʢʘ, 

ʢʲʜʝʪʦ ʙʝ ʚʠʜʠʤʘ ʚʝʯʝʨ ʩ ʙʠʥʦʢʲʣ, ʥʘ ʚʠʩʦʯʠʥʘ ʦʢʦʣʦ 45Á ʥʘʜ ʩʝʚʝʨʦʟʘʧʘʜʥʠʷ 

ʭʦʨʠʟʦʥʪ. ʇʨʘʭʦʚʘʪʘ Ⱬ ʦʧʘʰʢʘ ʚʝʯʝ ʩʝ ʟʘʙʝʣʷʟʚʘʰʝ ʪʨʫʜʥʦ. ʗʨʢʦʩʪʪʘ ʥʘ ʢʦʤʝʪʘ-

ʪʘ ʙʝ ʦʢʦʣʦ 4.5 mag ʠ ʧʨʦʜʲʣʞʠ ʜʘ ʩʧʘʜʘ. ɺ ʪʦʚʘ ʩʲʟʚʝʟʜʠʝ Q4 (NEAT) ʙʝ ʟʘʙʝ-

ʣʝʞʠʤʘ ʩ ʙʠʥʦʢʲʣ ʜʦ ʦʢʦʣʦ ʩʨʝʜʘʪʘ ʥʘ ʶʥʠ 2004 ʛ. ʊʘʟʠ ʢʦʤʝʪʘ ʙʝ ʦʪʢʨʠʪʘ ʦʱʝ 

ʥʘ 24 ʘʚʛʫʩʪ 2001 ʛ. ʧʨʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʧʨʦʛʨʘʤʘʪʘ NEAT (Near-Earth Asteroid 

Tracking program). 

  

 

ʂʦʤʝʪʘʪʘ C/2001 Q4 (NEAT) ʥʘ 8 ʤʘʡ 2004 ʛ. ʚʝʯʝʨʪʘ ʥʘʜ ʇʨʝʩʣʘʚʩʢʘʪʘ ʧʣʘʥʠʥʘ, ʚ ʩʲʟʚʝʟʜʠʝ-

ʪʦ ɽʜʥʦʨʦʛ. ʇʦ ʚʨʝʤʝ ʥʘ ʜʚʫʤʠʥʫʪʥʘʪʘ ʝʢʩʧʦʟʠʮʠʷ ʬʦʪʦʘʧʘʨʘʪʲʪ ʝ ʚʦʜʝʥ ʩʠʥʭʨʦʥʥʦ ʩ ʚʠʜʠ-
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ʤʦʪʦ ʚʲʨʪʝʥʝ ʥʘ ʥʝʙʝʩʥʘʪʘ ʩʬʝʨʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʦʙʨʘʟʠʪʝ ʥʘ ʜʲʨʚʝʪʘ ʚ ʙʣʠʟʢʠʷ ʧʣʘʥ, ʦʩʚʝʪʝʥʠ 
ʦʪ ʛʨʘʜʩʢʠʪʝ ʩʚʝʪʣʠʥʠ, ʠʟʛʣʝʞʜʘʪ ʨʘʟʪʝʛʣʝʥʠ. ʉʥʠʤʢʘ: ʘʚʪʦʨʲʪ. 

 

 

ʂʦʤʝʪʘʪʘ C/2001 Q4 (NEAT) ʥʘ 19 ʤʘʡ 2004 ʛ. ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʘʢ. ɺʲʚ ʚʝʯʝʨʠʪʝ ʦʢʦʣʦ ʪʝʟʠ 
ʜʘʪʠ ʪʷ ʙʝ ʟʘʙʝʣʝʞʠʤʘ ʩ ʥʝʚʲʦʨʲʞʝʥʦ ʦʢʦ. ʆʙʝʢʪʠʚ Pentacon 200/4 MC, ʬʠʣʤ Fujicolor Superia 
800 ISO. ʉʥʠʤʢʘ: ʘʚʪʦʨʲʪ. 
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ʂʦʤʝʪʘʪʘ C/2001 Q4 (NEAT) ʢʘʢʪʦ ʩʝ ʚʠʞʜʘʰʝ ʩ ʥʝʚʲʦʨʲʞʝʥʦ ʦʢʦ ʥʘ 20 ʤʘʡ 2004 ʛ. ʚʝʯʝʨʪʘ, 
ʥʘ ʬʦʥʘ ʥʘ ʩʲʟʚʝʟʜʠʝʪʦ ʈʘʢ. ʆʙʝʢʪʠʚ Takumar 50/1.4, ʬʠʣʤ Fujicolor Superia 800 ISO. ʉʥʠʤʢʘ: 
ʘʚʪʦʨʲʪ. 

ʉʣʫʯʠ ʩʝ ʪʘʢʘ, ʯʝ ʧʨʝʟ ʩʲʱʘʪʘ ʧʨʦʣʝʪ ʥʝʦʯʘʢʚʘʥʦ ʩʝ ʧʦʷʚʠ ʪʨʝʪʘ ʷʨʢʘ ʢʦʤʝ-

ʪʘ. ʅʘ 23 ʤʘʨʪ 2004 ʛ. ʘʚʩʪʨʘʣʠʡʩʢʠʷʪ ʣʶʙʠʪʝʣ ʘʩʪʨʦʥʦʤ ʋʡʣʷʤ ɹʨʝʜʬʠʣʜ 

(William Bradfield) ʦʪʢʨʠ ʥʦʚʘ ʢʦʤʝʪʘ, ʢʦʷʪʦ ʙʝ ʥʘʨʝʯʝʥʘ ʥʘ ʥʝʛʦʚʦʪʦ ʠʤʝ ï 
C/2004 F4 (Bradfield). ʉʢʦʨʦ ʩʣʝʜ ʪʦʚʘ ʪʷ ʩʪʘʥʘ ʷʨʢʘ. ʅʘ 17 ʘʧʨʠʣ ʪʘʟʠ ʢʦʤʝʪʘ 

ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ï ʥʘ 25.13 ʤʣʥ. ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ. ʆʪ ɹʲʣʛʘʨʠʷ F4 
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(Bradfield) ʤʦʞʝʰʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʣʝʜ 23 ʘʧʨʠʣ, ʩʫʪʨʠʥ ʧʨʠ ʟʘʟʦʨʷʚʘʥʝ, ʟʘʝʜ-

ʥʦ ʩ ʚʝʯʝ ʩʧʦʤʝʥʘʪʘʪʘ ʢʦʤʝʪʘ C/2002 ʊ7 (LINEAR) ï ʠ ʜʚʝʪʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʈʠʙʠ. 

ʅʘʩʪʲʧʠʣʦʪʦ ʪʦʛʘʚʘ ʟʘʦʙʣʘʯʘʚʘʥʝ ʥʘʜ ʩʪʨʘʥʘʪʘ ʦʙʘʯʝ ʧʦʧʨʝʯʠ ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ. 

ɺʨʝʤʝʪʦ ʧʦʟʚʦʣʠ ʜʘ ʟʲʨʥʝʤ ʢʦʤʝʪʘʪʘ ʥʘ ɹʨʝʜʬʠʣʜ ʝʜʚʘ ʚ ʧʦʩʣʝʜʥʠʪʝ ʫʪʨʘ ʥʘ 

ʘʧʨʠʣ, ʢʦʛʘʪʦ ʪʷ ʙʝ ʚʠʜʠʤʦ ʙʣʠʟʦ ʜʦ ʟʚʝʟʜʘʪʘ ʄʠʨʘʭ ï ɓ ʦʪ ʩʲʟʚʝʟʜʠʝʪʦ ɸʥʜʨʦ-

ʤʝʜʘ. ʅʝʡʥʘʪʘ ʷʨʢʦʩʪ ʚʝʯʝ ʙʝ ʩʧʘʜʥʘʣʘ ʠ ʪʷ ʤʦʞʝʰʝ ʜʘ ʙʲʜʝ ʦʪʢʨʠʪʘ ʚ ʥʘʩʪʲʧ-

ʚʘʱʘʪʘ ʟʦʨʘ ʩʘʤʦ ʩ ʤʦʱʥʘ ʟʨʠʪʝʣʥʘ ʪʨʲʙʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʥʘ ʩʥʠʤʢʠ ʩ ʜʲʣʛʠ 

ʝʢʩʧʦʟʠʮʠʠ ʢʦʤʝʪʘʪʘ ʚʩʝ ʦʱʝ ʩʝ ʨʝʛʠʩʪʨʠʨʘʰʝ ʩ ʜʲʣʛʘ, ʤʘʢʘʨ ʥʝʷʨʢʘ ʦʧʘʰʢʘ.  

 

 

ʂʦʤʝʪʘʪʘ C/2004 F4 (Bradfield) /ɹʨʝʜʬʠʣʜ/ ʧʨʝʜʠ ʟʘʟʦʨʷʚʘʥʝ ʥʘ 29 ʘʧʨʠʣ 2004 ʛ. ʥʘʜ ʢʫʧʦʣʘ 
ʥʘ ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʷ ʮʝʥʪʲʨ ʢʲʤ ʐʫʤʝʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ. ʇʦʨʘʜʠ ʜʲʣʛʘʪʘ 20 s ʝʢʩʧʦʟʠʮʠʷ, 
ʟʘʩʥʝʪʘ ʩ ʥʝʧʦʜʚʠʞʥʦ ʟʘʢʨʝʧʝʥ ʬʦʪʦʘʧʘʨʘʪ, ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʥʘ ʟʚʝʟʜʠʪʝ ʠ ʥʘ ʢʦʤʝʪʘʪʘ ʩʘ 
ʠʟʜʲʣʞʝʥʠ ʚ ʥʝʛʦʣʝʤʠ ʪʨʝʢʦʚʝ. ʆʙʝʢʪʠʚ Takumar 50/1.4. ʉʥʠʤʢʘ: ʘʚʪʦʨʲʪ. 
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ʂʦʤʝʪʘʪʘ C/2004 Q2 (Machholz) ʚʝʯʝʨʪʘ ʥʘ 8 ʷʥʫʘʨʠ 2005 ʛ. ʧʨʠ ʚʠʜʠʤʦ ʙʣʠʟʢʦʪʦ ʩʠ ʧʨʝʤʠ-
ʥʘʚʘʥʝ ʜʦ ʨʘʟʩʝʷʥʠʷ ʟʚʝʟʜʝʥ ʢʫʧ ʇʣʝʷʜʠ ï M45 ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɹʠʢ. ʆʙʝʢʪʠʚ ʊʘʠʨ-3C 300/4.5, 
ʬʠʣʤ Konica Centuria Super 1600, ʝʢʩʧʦʟʠʮʠʷ 7 min. ʉʥʠʤʢʘ: ʘʚʪʦʨʲʪ. 

ʂʦʤʝʪʘʪʘ ʄʘʢ ʅʦʪ ï C/2006 P1 (McNaught) ʚ ʥʘʯʘʣʦʪʦ ʥʘ 2007 ʛ. ʙʝ ʦʛʨʦʤ-

ʥʘ ʠʟʥʝʥʘʜʘ ʟʘ ʚʩʠʯʢʠ ʘʩʪʨʦʥʦʤʠ. ʊʷ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 12 ʷʥʫʘʨʠ 

2007 ʛ. ʥʘ ʨʘʟʩʪʦʷʥʠʝ 25.544 ʤʣʥ. ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ (0.170754 AU) ʠ ʤʦʞʝʰʝ ʜʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʦʪ ɹʲʣʛʘʨʠʷ ʩʘʤʦ ʥʘ 13 ʷʥʫʘʨʠ ʩʣʝʜ ʟʘʣʝʟ ʩʣʲʥʮʝ, ʤʥʦʛʦ ʥʠʩʢʦ ʠ ʟʘ 

ʢʨʘʪʢʦ ʥʘʜ ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ. ʉʣʝʜ ʪʘʟʠ ʜʘʪʘ ʢʦʤʝʪʘʪʘ ʙʝ ʜʦʩʪʲʧʥʘ ʦʪ ʧʦ-

ʶʞʥʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʰʠʨʠʥʠ, ʦʪʢʲʜʝʪʦ ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ ʚ ʥʘʡ-ʧʠʱʥʠʷʪ ʩʠ ʚʠʜ ï ʩ 

ʦʛʨʦʤʥʘ, ʠʟʚʠʪʘ ʠ ʚʝʪʨʠʣʦʦʙʨʘʟʥʦ ʥʘʜʠʧʣʝʥʘ ʧʨʘʭʦʚʘ ʦʧʘʰʢʘ. 

ʊʘʟʠ ʢʦʤʝʪʘ ʙʝ ʦʪʢʨʠʪʘ ʥʘ 7 ʘʚʛʫʩʪ 2006 ʛ. ʦʪ ʘʚʩʪʨʘʣʠʡʩʢʠʷʪ ʘʩʪʨʦʥʦʤ ʈʦ-

ʙʲʨʪ ʄʘʢ ʅʦʪ (Robert McNaught). ʄʦʞʝʪʝ ʜʘ ʨʘʟʛʣʝʜʘʪʝ ʚʝʣʠʢʦʣʝʧʥʠ ʬʦʪʦʛʨʘ-

ʬʠʠ ʥʘ C/2006 P1 (McNaught) ʥʘ ʫʝʙ ʘʜʨʝʩ 

http://www.spaceweather.com/comets/gallery_mcnaught_page12.htm 

ʂʦʤʝʪʘʪʘ P1 (McNaught) ʱʝ ʙʲʜʝ ʟʘʧʦʤʥʝʥʘ ʢʘʪʦ ʝʜʥʘ ʦʪ ʥʘʡ-ʷʨʢʠʪʝ ʧʨʝʟ 

XX ʚ. 
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ʂʦʤʝʪʘʪʘ 17P/Holmes ʩʣʝʜ ʥʝʡʥʦʪʦ ʠʟʙʫʭʚʘʥʝ ʥʘ 24 ʦʢʪʦʤʚʨʠ 2007 ʛ., ʢʦʛʘʪʦ ʚ ʧʨʦʜʲʣʞʝʥʠʝ 
ʩʘʤʦ ʥʘ ʜʚʝ ʜʝʥʦʥʦʱʠʷ ʪʷ ʠʟʭʚʲʨʣʠ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʭ ʠ ʛʘʟ. ʆʩʚʝʪʝʥʠʷʪ ʦʪ ʉʣʲʥʮʝʪʦ 
ʦʛʨʦʤʝʥ ʦʙʣʘʢ, ʬʦʨʤʠʨʘʣ ʩʝ ʦʢʦʣʦ ʢʦʤʝʪʥʦʪʦ ʷʜʨʦ ʩʣʝʜ ʪʦʚʘ ʠʟʭʚʲʨʣʷʥʝ, ʩʪʘʥʘ ʧʨʠʯʠʥʘ 17P 
ʚʥʝʟʘʧʥʦ ʜʘ ʧʦʚʠʰʠ ʷʨʢʦʩʪʪʘ ʩʠ ʙʣʠʟʦ 470 000 ʧʲʪʠ ï ʦʪ 17 mag ʧʨʝʜʠ ʠʟʙʫʭʚʘʥʝʪʦ, ʜʦ 2.8 

mag ʩʣʝʜ ʥʝʛʦ. ʊʦʚʘ ʧʦʟʚʦʣʠ ʚ ʥʦʱʠʪʝ ʦʢʦʣʦ 26 ʦʢʪʦʤʚʨʠ ʢʦʤʝʪʘʪʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʜʁʘʚʘ 
ʩ ʥʝʚʲʦʨʲʞʝʥʦ ʦʢʦ, ʢʘʪʦ ʟʚʝʟʜʦʧʦʜʦʙʝʥ ʦʙʝʢʪ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʇʝʨʩʝʡ. ʆʧʘʰʢʘ ʥʝ ʩʝ ʥʘʙʣʶʜʘ-
ʚʘʰʝ, ʪʲʡ ʢʘʪʦ ʪʦʛʘʚʘ 17P/Holmes ʙʝ ʧʦʯʪʠ ʚ ʦʧʦʟʠʮʠʷ ʩʧʨʷʤʦ ʉʣʲʥʮʝʪʦ ʠ ʟʘ ʥʘʩ ʦʧʘʰʢʘʪʘ 
ʦʩʪʘʚʘʰʝ ʟʘʜ ʢʦʤʝʪʥʘʪʘ ʛʣʘʚʘ. 

17P/Holmes ʝ ʢʲʩʦʧʝʨʠʦʜʠʯʥʘ ʢʦʤʝʪʘ ï ʩ ʦʨʙʠʪʘʣʝʥ ʧʝʨʠʦʜ 6.9 ʛʦʜʠʥʠ. ʊʷ ʝ ʦʪʢʨʠʪʘ ʥʘ 6 
ʥʦʝʤʚʨʠ 1892 ʛ. ʦʪ ʘʥʛʣʠʡʩʢʠʷ ʘʩʪʨʦʥʦʤ ʣʶʙʠʪʝʣ ɽʜʫʠʥ ʍʦʣʤʩ (Edwin Holmes).  

ʀʟʦʙʨʘʞʝʥʠʝʪʦ ʦʙʭʚʘʱʘ ʧʦʣʝ 72ǋ Ĭ 48ǋ ʠ ʝ ʧʦʣʫʯʝʥʦ ʩʣʝʜ ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʢʘʜʨʠ, ʟʘʩʥʝʪʠ ʚ B, 
V ʠ R ʬʠʣʪʨʠ, ʩ 50/70 ʩʤ ʐʤʠʪ ʪʝʣʝʩʢʦʧ ʥʘ ʅɸʆ ʈʦʞʝʥ ʠ CCD ʢʘʤʝʨʘ SBIG STL 11000M. 
ʉʥʠʤʢʘ ʠ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ: ʜʦʮ. ʜ-ʨ ɽʚʛʝʥʠ ʆʚʯʘʨʦʚ, ʢʘʪʝʜʨʘ Ăɸʩʪʨʦʥʦʤʠʷñ ʧʨʠ ʉʋ Ăʉʚ. 
ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ. 

ʆʱʝ ʝʜʥʘ ʩʨʘʚʥʠʪʝʣʥʦ ʷʨʢʘ ʢʦʤʝʪʘ, ʦʪʢʨʠʪʘ ʦʪ ʩʲʱʠʷ ʘʩʪʨʦʥʦʤ, ʧʨʝʤʠʥʘ 

ʧʦ ʥʝʙʝʪʦ ʧʨʝʟ ʣʷʪʦʪʦ ʥʘ 2010 ʛ. ï C/2009 R1 (McNaught). ʊʷ ʙʝ ʦʪʢʨʠʪʘ ʥʘ 9 

ʩʝʧʪʝʤʚʨʠ 2009 ʛ. ʠ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 2 ʶʣʠ 2010 ʛ., ʥʘ ʨʘʟʩʪʦʷʥʠʝ 

60.59 ʤʣʥ. ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ. ʅʘʡ-ʫʜʦʙʥʦ ʪʘʟʠ ʢʦʤʝʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʨʘʥʦ ʩʫʪ-

ʨʠʥ ʧʨʝʜʠ ʟʘʟʦʨʷʚʘʥʝ ʥʘ 21 ʠ 22 ʶʥʠ, ʢʦʛʘʪʦ ʬʦʪʦʛʨʘʬʩʢʠ ʣʝʩʥʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘ-

ʰʝ ʥʝʡʥʘʪʘ ʜʲʣʛʘ ʧʣʘʟʤʝʥʘ ʦʧʘʰʢʘ. ʂʦʤʝʪʘʪʘ ʙʝ ʢʨʘʩʠʚʘ ʛʣʝʜʢʘ ʚ ʦʢʫʣʷʨʠʪʝ ʥʘ 

ʙʠʥʦʢʲʣ. 
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ʂʦʤʝʪʘʪʘ C/2009 R1 (McNaught) ʨʘʥʦ ʩʫʪʨʠʥʪʘ ʥʘ 21 ʶʥʠ 2010 ʛ. ʟʘʩʥʝʪʘ ʦʪ ʅɸʆ ʈʦʞʝʥ. 
ʌʦʪʦʘʧʘʨʘʪ Canon EOS 350D, ʦʙʝʢʪʠʚ Revuenon Auto 135/2.8. ʉʥʠʤʢʘ: ʘʚʪʦʨʲʪ. 

ɺ ʢʨʘʷ ʥʘ 2011 ʛ. ʜʨʫʛʘ ʢʦʤʝʪʘ ʚʥʝʟʘʧʥʦ ʧʨʠʢʦʚʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʘʩʪʨʦʥʦ-

ʤʠʪʝ ï C/2011 W3 (Lovejoy), ʦʪʢʨʠʪʘ ʥʘ 27 ʥʦʝʤʚʨʠ 2011 ʛ. ʦʪ ʘʚʩʪʨʘʣʠʡʩʢʠʷʪ 

ʘʩʪʨʦʥʦʤ ʣʶʙʠʪʝʣ ʊʝʨʠ ʃʘʚʜʞʦʡ (Terry Lovejoy). ʊʘʟʠ ʢʦʤʝʪʘ ʧʨʝʤʠʥʘ ʧʨʝʟ 

ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 16 ʜʝʢʝʤʚʨʠ 2011 ʛ. ʩʘʤʦ ʥʘ 0.00555 AU ʦʪ ʉʣʲʥʮʝʪʦ, ʢʦʝʪʦ 

ʟʥʘʯʠ ʦʢʦʣʦ 830 000 ʢʤ ʦʪ ʥʝʛʦʚʠʷ ʮʝʥʪʲʨ. ʅʦ ʢʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʩʣʲʥʯʝ-

ʚʠʷʪ ʨʘʜʠʫʩ ʝ ʙʣʠʟʦ 695 000 ʢʤ, ʨʝʘʣʥʦ ʢʦʤʝʪʘʪʘ ʝ ʧʨʝʤʠʥʘʣʘ ʩʘʤʦ ʥʘ ʦʢʦʣʦ 

135 000 ʢʤ ʦʪ ʩʣʲʥʯʝʚʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. ʇʦʨʘʜʠ ʪʘʟʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʙʣʠʟʦʩʪ, 

ʦʢʦʣʦ ʤʦʤʝʥʪʘ ʥʘ ʧʝʨʠʭʝʣʠʷ ʢʦʤʝʪʥʦʪʦ ʷʜʨʦ ʝ ʙʠʣʦ ʧʦʜʣʦʞʝʥʦ ʥʘ ʦʩʦʙʝʥʦ ʩʠʣ-

ʥʦ ʦʙʣʲʯʚʘʥʝ ʩ ʚʠʜʠʤʠ ʠ ʠʥʬʨʘʯʝʨʚʝʥʠ ʣʲʯʠ ï ʩ ʤʦʱʥʦʩʪ 44.4 ʤʝʛʘʚʘʪʘ ʥʘ ʚʩʝ-
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ʢʠ ʢʚʘʜʨʘʪʝʥ ʤʝʪʲʨ ʦʪ ʥʝʛʦʚʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʦʙʲʨʥʘʪʘ ʢʲʤ ʉʣʲʥʮʝʪʦ. ʇʦʜ ʜʝʡʩ-

ʪʚʠʝʪʦ ʥʘ ʪʘʟʠ ʝʥʝʨʛʠʷ ʦʪ ʷʜʨʦʪʦ ʩʝ ʠʟʧʘʨʠ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʦ, ʢʦʝʪʦ 

ʬʦʨʤʠʨʘ ʜʲʣʛʘ ʢʨʘʩʠʚʘ ʦʧʘʰʢʘ. ʂʦʤʝʪʠ ʢʘʪʦ ʪʘʟʠ, ʢʦʠʪʦ ʧʨʝʤʠʥʘʚʘʪ ʤʥʦʛʦ 

ʙʣʠʟʦ ʜʦ ʉʣʲʥʮʝʪʦ, ʩʘ ʥʘʨʠʯʘʥʠ ʦʪ ʘʩʪʨʦʥʦʤʠʪʝ Sungrazing comets. ɺʲʧʨʝʢʠ 

ʪʝʟʠ ʝʢʩʪʨʝʤʥʠ ʫʩʣʦʚʠʷ W3 (Lovejoy) ʦʮʝʣʷ ʠ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʥʘʡ-ʜʦʙʨʝ ʦʪ 

ʶʞʥʠʪʝ ʛʝʦʛʨʘʬʩʢʠ ʰʠʨʠʥʠ ʦʢʦʣʦ ʠ ʩʣʝʜ 21 ʜʝʢʝʤʚʨʠ 2011 ʛ.  

 

ʂʦʤʝʪʘʪʘ C/2011 L4 (PanSTARRS) ʧʨʠʚʣʝʯʝ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʘʩʪʨʦʣʶʙʠʪʝ-

ʣʠʪʝ ʧʨʝʟ ʧʨʦʣʝʪʪʘ ʥʘ 2013 ʛ. ʊʷ ʙʝ ʦʪʢʨʠʪʘ ʥʘ 6 ʶʥʠ 2011 ʛ. ʧʨʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦ 

ʧʨʦʛʨʘʤʘʪʘ Pan-STARRS (Panoramic Survey Telescope and Rapid Response 

System). ʊʘʟʠ ʢʦʤʝʪʘ ʧʨʝʤʠʥʘ ʧʨʝʟ ʧʝʨʠʭʝʣʠʷ ʩʠ ʥʘ 10 ʤʘʨʪ 2013 ʛ., ʥʘ ʨʘʟʩʪʦʷ-

ʥʠʝ 45.12 ʤʣʥ. ʢʤ ʦʪ ʉʣʲʥʮʝʪʦ. ɺʝʯʝʨʪʘ ʥʘ ʩʲʱʘʪʘ ʜʘʪʘ ʪʷ ʤʦʞʝʰʝ ʜʘ ʩʝ ʥʘʙʣʶ-

ʜʘʚʘ ʟʘ ʧʨʲʚ ʧʲʪ ʦʪ ʥʘʰʘʪʘ ʩʪʨʘʥʘ, ʥʦ ʪʨʫʜʥʦ ʠ ʟʘ ʢʨʘʪʢʦ ï ʜʦ ʦʢʦʣʦ 50 ʤʠʥʫʪʠ 

ʩʣʝʜ ʟʘʣʝʟ ʩʣʲʥʮʝ. ʊʦʛʘʚʘ ʢʦʤʝʪʘʪʘ ʤʦʞʝʰʝ ʜʘ ʙʲʜʝ ʦʪʢʨʠʪʘ ʤʥʦʛʦ ʥʠʩʢʦ ʥʘʜ 

ʟʘʧʘʜʥʠʷ ʭʦʨʠʟʦʥʪ, ʥʦ ʩʘʤʦ ʩ ʙʠʥʦʢʲʣ ʠʣʠ ʩ ʪʝʣʝʩʢʦʧ. ʉʲʩ ʚʩʷʢʘ ʩʣʝʜʚʘʱʘ ʚʝʯʝʨ 

ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ C/2011 L4 ʧʨʠʥʮʠʧʥʦ ʩʝ ʧʦʜʦʙʨʷʚʘʭʘ ï ʥʝʡʥʠʷʪ 

ʟʘʣʝʟ ʟʘʢʲʩʥʷʚʘʰʝ ʚʩʝ ʧʦʚʝʯʝ ʩʣʝʜ ʩʣʲʥʯʝʚʠʷ, ʥʦ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘʜ 

ʩʪʨʘʥʘʪʘ ʪʨʘʡʥʦ ʩʝ ʚʣʦʰʠʭʘ. ɽʜʥʘ ʦʪ ʤʘʣʢʦʪʦ ʫʜʘʣʠ ʩʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʥʘʙʣʶ-

ʜʝʥʠʷ ʙʝ ʚʝʯʝʨʪʘ ʥʘ 20 ʤʘʨʪ 2013, ʢʦʛʘʪʦ ʧʨʝʟ ʨʘʟʢʲʩʘʥʠʪʝ ʦʙʣʘʮʠ ʩʝ ʚʠʜʷ, ʯʝ 

ʢʦʤʝʪʘʪʘ ʚʩʝ ʦʱʝ ʙʝ ʜʦʩʪʘʪʲʯʥʦ ʷʨʢʘ, ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʣʝʩʥʦ ʟʘʙʝʣʷʟʘʥʘ ʩ 

ʙʠʥʦʢʲʣ. ʊʘʢʘ ʪʷ ʤʦʞʝʰʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʜʦʨʠ ʥʘʜ ʷʨʢʠʪʝ ʛʨʘʜʩʢʠ ʩʚʝʪʣʠʥʠ. 

ʅʘ 22 ʤʘʨʪ L4 (PanSTARRS) ʥʘʚʣʝʟʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ɸʥʜʨʦʤʝʜʘ ʠ ʩʣʝʜ ʪʘʟʠ ʜʘʪʘ 

ʪʷ ʤʦʞʝʰʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʢʪʦ ʚʝʯʝʨ ʩʣʝʜ ʟʘʣʝʟ ʩʣʲʥʮʝ ï ʥʠʩʢʦ ʥʘ ʩʝʚʝʨʦʟʘ-

ʧʘʜ, ʪʘʢʘ ʠ ʨʘʥʦ ʩʫʪʨʠʥ ʧʨʝʜʠ ʟʘʟʦʨʷʚʘʥʝ ï ʥʘ ʩʝʚʝʨʦʠʟʪʦʢ. ʊʦʚʘ ʜʘʜʝ ʚʲʟʤʦʞ-

ʥʦʩʪ ʚ ʥʘʯʘʣʦʪʦ ʠ ʚ ʢʨʘʷ ʥʘ ʥʦʱʠʪʝ ʦʪ 3 ʜʦ 6 ʘʧʨʠʣ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʚʠʜʠʤʦʪʦ 

ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʢʦʤʝʪʘʪʘ ʧʦʢʨʘʡ ʷʨʢʘʪʘ ʛʘʣʘʢʪʠʢʘ ʄ31 ɸʥʜʨʦʤʝʜʘ ï ʩʲʙʠʪʠʝ, 

ʢʦʝʪʦ ʘʩʪʨʦʬʦʪʦʛʨʘʬʠʪʝ ʦʯʘʢʚʘʭʘ ʩ ʥʝʪʲʨʧʝʥʠʝ. ʅʘ 30 ʘʧʨʠʣ L4 (PanSTARRS) 

ʥʘʚʣʝʟʝ ʚ ʩʲʟʚʝʟʜʠʝʪʦ ʎʝʬʝʡ ʠ ʩ ʪʦʚʘ ʟʘʚʲʨʰʠ ʥʘʡ-ʠʥʪʝʨʝʩʥʘʪʘ ʯʘʩʪ ʦʪ ʥʝʡʥʠʷ 

ʚʠʜʠʤ ʧʲʪ. 
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ʂʦʤʝʪʘʪʘ C/2011 L4 (PanSTARRS) ʚʝʯʝʨʪʘ ʥʘ 20 ʤʘʨʪ 2013 ʛ. ʚʠʜʠʤʘ ʧʨʝʟ ʨʘʟʢʲʩʘʥʘ ʦʙʣʘʯ-
ʥʦʩʪ ʥʘʜ ʉʦʬʠʷ, ʞ.ʢ. ʄʣʘʜʦʩʪ-2. ʌʦʪʦʘʧʘʨʘʪ Canon EOS 350D, ʦʙʝʢʪʠʚ Takumar 50/1.4 ʧʨʠ 
f/2. ʉʥʠʤʢʘ: ʘʚʪʦʨʲʪ. 
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ʇʦʩʣʝʜʥʘʪʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʪʘʥʝʤ ʩʚʠʜʝʪʝʣʠ ʥʘ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ C/2011 L4 (PanSTARRS) 
ʚʠʜʠʤʦ ʙʣʠʟʦ ʜʦ ʛʘʣʘʢʪʠʢʘʪʘ M31 ɸʥʜʨʦʤʝʜʘ (ʜʦʣʫ ʥʘ ʩʥʠʤʢʘʪʘ) ʙʝ ʨʘʥʦ ʩʫʪʨʠʥʪʘ ʥʘ 6 ʘʧʨʠʣ 

2013, ʢʦʛʘʪʦ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘʡ-ʧʦʩʣʝ ʧʦʟʚʦʣʠʭʘ ʪʦʚʘ. ɸʪʨʘʢʮʠʷʪʘ ʤʦʞʝʰʝ ʜʘ ʩʝ 
ʥʘʙʣʶʜʘʚʘ ʩ ʙʠʥʦʢʲʣ ʥʠʩʢʦ ʥʘʜ ʩʝʚʝʨʦʠʟʪʦʯʥʠʷ ʭʦʨʠʟʦʥʪ, ʜʦ ʦʢʦʣʦ ʝʜʠʥ ʯʘʩ ʧʨʝʜʠ ʠʟʛʨʝʚ 
ʩʣʲʥʮʝ ï ʥʘ ʬʦʥʘ ʥʘ ʚʝʯʝ ʠʟʩʚʝʪʣʷʚʘʱʦʪʦ ʥʝʙʝ. ʌʦʪʦʘʧʘʨʘʪ Canon EOS 350D, ʦʙʝʢʪʠʚ Zeiss 
Sonnar 135/3.5. ʉʥʠʤʢʘ: ʘʚʪʦʨʲʪ. 


















































