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ɸ.ʀ. ʃʦʙʦʚ, ɼ.ɻ. ʃʝʚʰʠʥ 

 

ʅʇʆ çʊɸʁʌʋʅè 

ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ çʊʘʡʬʫʥè 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʧʦ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ 

ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʂʘʟʘʥʴ, 2ï4 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ 
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ʕʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʪʘʥʮʠʠ ʢʦʥʪʨʦʣʷ 
ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʄʈ-28 (ɸʉʂ-ɸ) 

ʄʦʙʠʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ 
ʢʦʥʪʨʦʣʶ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ 

(ʄʕʃ-ɸ) 

ʉʪʘʮʠʦʥʘʨʥʳʝ ʭʠʤʠʢʦ-
ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʎʝʥʪʨ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ 

ʅʇʆ 

çʊɸʁʌʋʅè 
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ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʚ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛ.ʆʙʥʠʥʩʢʝ 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʧʣʘʥʦʤ ʅʀʈ ʈʦʩʛʠʜʨʦʤʝʪʘ  

Åʨʘʟʨʘʙʦʪʢʘ ʨʝʛʣʘʤʝʥʪʦʚ ʠ ʤʝʪʦʜʠʢ ʦʪʙʦʨʘ ʧʨʦʙ, ʦʙʨʘʙʦʪʢʠ ʠ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, 
ʧʦʣʫʯʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ; 

Åʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 
ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ; 

Åʠʩʧʳʪʘʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʛʘʟʦʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ 
ʧʨʦʙʦʦʪʙʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʘ 
ʘʪʤʦʩʬʝʨʳ. 

 

2. ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʚʥʝʡ 
ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛ.ʆʙʥʠʥʩʢʝ ʠ ʦʮʝʥʢʘ 
ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ 
 
3.ʆʙʝʩʧʝʯʝʥʠʝ  ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ  
(ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ, ʥʘʩʝʣʝʥʠʷ, ʭʦʟʷʡʩʪʚʫʶʱʠʭ 
ʩʫʙʲʝʢʪʦʚ) ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʦʩʪʦʷʥʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʚʦʟʜʫʭʘ ʚ ʛ.ʆʙʥʠʥʩʢʝ 

ʅʇʆ 

çʊɸʁʌʋʅè 
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Å ʅʝʧʨʝʨʳʚʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʩʪʫ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ.  

Å ʅʝʧʨʝʨʳʚʥʳʡ ʠ ʜʠʩʢʨʝʪʥʳʡ 

ʦʪʙʦʨ ʧʨʦʙ  ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ.  

Å ʄʘʨʰʨʫʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ  

ɺʠʜʳ ʥʘʙʣʶʜʝʥʠʡ 

ʇʅ

ɿ 

ʉʪʘʮʠʦʥʘʨʥʳʡ ʇʅɿ:  

Åɸʉʂ-ɸ ʥʘ ʪʝʨʨʠʪʦʨʠʷ ɺʄʄ çʅʇʆ çʊʘʡʬʫʥè 

ʄʘʨʰʨʫʪʥʳʝ ʧʫʥʢʪʳ: 

Åʊʨʝʫʛʦʣʴʥʘʷ ʧʣʦʱʘʜʴ 

Åʇʣʦʱʘʜʴ ʧʝʨʝʜ ʊʎ çʊʨʠʫʤʬ-ʇʣʘʟʘè 

Åʫʣ. ʂʫʨʯʘʪʦʚʘ 27 (ʤʢʨ.ʉʝʚʝʨʥʳʡ-2) 

Åʇʣʦʱʘʜʢʘ ʧʝʨʝʜ ɸɹɿ (ʧʣʦʪʠʥʘ) 

Åʇʣʦʱʘʜʢʘ ʧʝʨʝʜ ʆʅʇʇ çʊʝʭʥʦʣʦʛʠʷè 

Åʜ. ʇʝʨʝʜʦʣʴʝ (ʬʦʥ) 

ʅʇʆ 

çʊɸʁʌʋʅè 
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ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʪʘʥʮʠʠ ʢʦʥʪʨʦʣʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʄʈ-28 

ʉ ʤʘʨʪʘ 2010  ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʄʄ ʅʇʆ 

çʊʘʡʬʫʥè ʚ ʪʝʩʪʦʚʦʤ ʨʝʞʠʤʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʷ ʢʦʥʪʨʦʣʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ  ʄʈ-28 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ 

ɼʠʘʧʘʟʦʥ 

ʠʟʤʝʨʝʥʠʷ 

ʇʨʝʜʝʣ 

ʜʦʧʫʩʢʘʝʤʦʡ 

ʧʦʛʨʝʰʥʦʩʪʠ 

ʠʟʤʝʨʝʥʠʡ 

1. ʆʢʩʠʜ ʘʟʦʪʘ NO, ʤʛ/ʤ3 ʆʪ 0,03 ʜʦ 0,8  Ñ 25% 

2. ɼʠʦʢʩʠʜ ʘʟʦʪʘ  NO2, ʤʛ/ʤ
3 ʆʪ 0,02 ʜʦ 0,85  Ñ 25% 

3. ɼʠʦʢʩʠʜ cʝʨʳ SO2, ʤʛ/ʤ3 ʆʪ 0,025 ʜʦ 2  Ñ 25% 

4. ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO, ʤʛ/ʤ3 ʆʪ 1,5 ʜʦ 50  Ñ 20% 

5. ʆʟʦʥ ʆ3, ʤʛ/ʤ
3 ʆʪ 0,015 ʜʦ 0,5 Ñ 25% 

6. ʈʄ-10 (ɺʏ10), ʤʛ/ʤ
3 ʆʪ 0,01 ʜʦ 1,0 Ñ 25% 

7. ʈʄ-2,5 (ɺʏ2,5), ʤʛ/ʤ
3 ʆʪ 0,005 ʜʦ 0,5 Ñ 25% 

8. ʉʝʨʦʚʦʜʦʨʦʜ ʅ2S, ʤʛ/ʤ3 ʆʪ 0,001 ʜʦ 0,2  Ñ 25% 

9. ɸʤʤʠʘʢ Nʅ3, ʤʛ/ʤ
3 ʆʪ 0,02 ʜʦ 0,2  Ñ 25% 

10. ʄʝʪʘʥ CH4, ʤʛ/ʤ
3 ʆʪ 10  ʜʦ 100 Ñ 20% 

11. ʉʫʤʤʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ×CH, ʤʛ/ʤ3 ʆʪ 15  ʜʦ 100 Ñ 20% 

ʅʇʆ 

çʊɸʁʌʋʅè 
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ʂʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ  

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʨʘʩʰʠʨʝʥʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ 

ʅʇʆ 

çʊɸʁʌʋʅè 

ʄʦʙʠʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ (ʄʕʃ-ɸ) 
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ʎʝʥʪʨ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʆʧʝʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʝ ʌʀɸʎ 

 

http://www.feerc.obninsk.org:8080/monit_obni

nsk/ 

ʅʇʆ 

çʊɸʁʌʋʅè 



ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʠʩʢʨʝʪʥʦʛʦ ʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʙʦʨʘ ʧʨʦʙ ʚʦʟʜʫʭʘ 
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0

0,5

1

1,5

2

2,5

3

16,01 18,01 20,01 22,01 24,01 26,01 28,01 30,01 31,01 2,02

ʜʠʩʢʨʝʪʥʳʡ

ʥʝʧʨʝʨʳʚʥ

ʳʡ

 ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ

0,000

0,050

0,100

0,150

0,200

0,250

0,300

0,350

0,400

0,450

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

ʜʘʪʘ

ʤ
ʛ
/
ʢ
ʫ
ʙ
.
ʤ

ɼʠʦʢʩʠʜ ʩʝʨʳ

0,0000

0,0020

0,0040

0,0060

0,0080

0,0100

0,0120

0,0140

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

ɼʠʦʢʩʠʜ ʘʟʦʪʘ

0,000

0,020

0,040

0,060

0,080

0,100

0,120

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

ʏʠʩʣʦ

ʤ
ʛ
/
ʢ
ʫ
ʙ
.
ʤ

ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ 

ʩʦʜʝʨʞʘʥʠʷ ɿɺ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ  

ʦʪʙʦʨʘ ʩʦʚʧʘʜʘ -

ʶʪ ʚ ʧʨʝʜʝʣʘʭ 

ʧʦʛʨʝʰʥʦʩʪʠ 

ʧʨʠʤʝʥʷʝʤʳʭ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ.   

 Mn 

0,000

0,002

0,004

0,006

0,008

0,010

0,012

0,014

0,016

0,018

0,020

17-18

ʷʥ.

19-20

ʷʥ.

21-22

ʷʥ.

23-24

ʷʥ.

25-26

ʷʥ.

27-28

ʷʥ.

29-30

ʷʥ.

01-02

ʬ.

03-04

ʬ.

ʢ
ʦ
ʥ
ʮ
ʝ
ʥ
ʪ
ʨ
ʘ
ʮ
ʠ
ʷ
,
 
ʤ
ʢ
ʛ
/
ʤ
3

ʜʠʩʢʨʝʪʥʳʡ

ʦʪʙʦʨ
ʥʝʧʨʝʨʳʚʥʳʡ

ʦʪʙʦʨ

ʅʇʆ 

çʊɸʁʌʋʅè 

ɼʠʩʢʨʝʪʥʳʡ ʠ ʥʝʧʨʝʨʳʚʥʳʡ ʦʪʙʦʨ ʧʨʦʙ ʚʦʟʜʫʭʘ 



ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʠʟʤʝʨʝʥʠʡ 

ʭʨʦʤʘʪʦʛʨʘʬ Shimadzu LC-20 

 

  

 

ʄʝʪʦʜʠʢʠ ʜʣʷ ʀʉʇ-ʩʧʝʢʪʨʦʤʝʪʨʘ Varian 720-

ʦʡ ʩʝʨʠʠ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʊʄ. ʄʝʪʦʜʠʢʘ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʩʧʝʢʪʨ 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʊʄ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʚ ʚʨʝʤʷ ʘʥʘʣʠʟʘ.  

ʄʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʇɸʋ, ʬʦʨʤʘʣʴʜʝ- ʛʠʜʘ, 

ʘʮʝʪʘʣʴʜʝʛʠʜʘ, ʘʮʝʪʦʥʘ ʠ ʜʨʫʛʠʭ 

ʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʦʜʦʤ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

AGILENT  (ex-VARIAN) ICP 720ES 

ʅʇʆ 

çʊɸʁʌʋʅè 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʪʫʯʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʙʝʥʟʦʣ, ʪʦʣʫʦʣ, ʵʪʠʣʙʝʥʟʦʣ, 

ʢʩʠʣʦʣʳ) ɻʘʟʦʚʳʡ ʭʨʦʤʘʪʦʛʨʘʬ Agilent 7890 ɸ 



ʆʪʙʦʨ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʦʚʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʘʩʧʠʨʘʪʦʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʚʝʩʪʠ ʦʪʙʦʨ  ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʞʠʤʘʭ.   

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʠʟʤʝʨʝʥʠʡ 

0,5

0,6

0,7

0,8

0,9

1

1,1

1,2

0 10 20 30 40 50

ʤ3

ʤ
ʢ
ʛ

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʦʪʙʠʨʘʝʤʦʡ ʧʨʦʙʳ ʚʦʟʜʫʭʘ 

ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʦʪʙʦʨʝ 

ʧʦʪʝʨʠ ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʧʦʛʨʝʰʥʦʩʪʠ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʤʝʪʦʜʘ 

ʠʟʤʝʨʝʥʠʡ 

ʅʇʆ 

çʊɸʁʌʋʅè 



0 

10 

20 

30 

40 

ʂ
ʦ
ʥ
ʮ
ʝ
ʥ
ʪ
ʨ
ʘ
ʮ
ʠ
ʷ
,
 
ʤ
ʢ
ʛ
/
ʤ
^
3

 
ɼʘʪʘ, ʜʜ.ʤʤ. 
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 ʉʦʦʪʥʦʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʇɸʋ ʠʤʝʝʪ ʩʝʟʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ 

ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ 

ʚʳʩʦʢʦʢʠʧʷʱʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʉʝʟʦʥʥʳʡ ʭʦʜ ʥʘʙʣʶʜʘʝʤʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʫʤʤʳ 9 ʇɸʋ ʠ 
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ʵʪʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ï ʧʨʦʜʫʢʪʦʚ 

ʥʝʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ. 
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ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʚ ʚ ʚʦʟʜʫʭʝ ʛ. ʆʙʥʠʥʩʢʘ 

ʉʦʜʝʨʞʘʥʠʝ Cd ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ 

ʛ.ʆʙʥʠʥʩʢʘ ʚ ʷʥʚʘʨʝ-ʬʝʚʨʘʣʝ 2012 ʛ.
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ʤʢʛ/ʢʫʙ.ʤ

Cu

Mn

Pb

ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʚ ʚ 

ʘʪʤʦʩʬʝʨʝ ʛ. ʆʙʥʠʥʩʢʘ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʇɼʂ  

ʄʘʨʰʨʫʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʩʦʜʝʨʞʘʥʠʝʤ  ʤʝʪʘʣʣʦʚ ʚ 

ʚʦʟʜʫʭʝ ʥʝ ʧʨʦʚʦʜʷʪʩʷ,  

ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʡ ʥʝʢʦʪʦʨʳʭ ʤʝʪʘʣʣʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ʛ. ʆʙʥʠʥʩʢʘ ʚ 2012 ʛ. 
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