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Summary:  With application of methods of the system analysis interrelations of data of biotesting (test-

object Chlorella vulgaris) and results of the physical and chemical analysis of an ecological condition of superfi-

cial waters in areas of an intensive oil recovery are investigated. Statistically significant dependences between 

data of bioinformation and physical and chemical methods of the analysis of a degree of impurity of superficial 

waters are revealed. The new accelerated technique of biotesting with application the test-object Chlorella vul-

garis is described. 
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ɺɺɽɼɽʅʀɽ 

ʉʠʩʪʝʤʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ 

ʬʦʥʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ [1]. ɹʳʩʪʨʦʝ ʨʘʟ-

ʚʠʪʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʝʪʦʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʭ ʙʦʣʝʝ ʰʠ-

ʨʦʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ ʩʠʩʪʝʤʥʦʡ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʪʝʨʨʠʪʦʨʠʡ 

ʠʩʧʳʪʳʚʘʶʱʠʭ  ʪʝʭʥʦʛʝʥʥʫʶ  ʥʘʛʨʫʟʢʫ,  ʢ ʯʠʩʣʫ  ʢʦʪʦʨʳʭ  ʦʪʥʦʩʷʪʩʷ  ʨʘʡʦʥʳ  ʠʥʪʝʥʩʠʚʥʦʡ  ʥʝʬʪʝʜʦʙʳ-

ʯʠ [2]. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʙʠʦʪʝʩʪʦʚʳʝ ʤʝʪʦʜʳ ʚ ʩʠʩʪʝʤʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʛʨʘʪʁ ʚʩʝ ʙʦʣʝʝ 

ʟʘʤʝʪʥʫʶ ʨʦʣʴ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʠʥʪʝʛʨʘʣʴʥʫʶ ʦʮʝʥʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʥʘ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ï ʪʝʩʪ-ʦʙʲʝʢʪ. 

ʅʘ ʬʦʥʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʣʶʩʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʜʝʰʝʚʠʟʥʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʙʠʦʪʝʩʪʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʵʪʠ ʤʝʪʦʜʳ ʵʢʩʧʨʝʩʩʥʳʤʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʙʠʦʪʝʩʪʦʚʳʝ ʤʝʪʦʜʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʙʘʟʘ, 

ʩʦʦʪʥʦʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢʞʝ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʪʝʩʪ-ʦʙʲʝʢʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ ʪ.ʢ. ʨʘʟʣʠʯʥʳʝ ʪʝʩʪ-ʦʙʲʝʢʪʳ ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʡ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʘʤ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʘ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ï ʦʜʥʦʢʣʝʪʦʯʥʦʡ ʚʦʜʦʨʦʩʣʠ ʭʣʦʨʝʣʣʘ (Chlorella 

vulgaris). 

ʄɽʊʆɼʓ  ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ: ʨʅ, NH4, Cl
-
, SO4

2-
, PO4

3-
, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʩʫʭʦʡ ʦʩʪʘʪʦʢ, ʬʪʦ-

ʨʠʜʳ (F
-
), ʞʝʩʪʢʦʩʪʴ, Ca, ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ (HCO3), ʥʠʪʨʠʪʳ (NO2), ʥʠʪʨʘʪʳ (NO3), Mg, Na+K ʠ ʩʫʤʤʘʨʥʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ. 
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ʊʦʢʩʠʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʝʪʦʜʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʦʙʲʝʢʪʘ 

ʦʜʥʦʢʣʝʪʦʯʥʦʡ  ʚʦʜʦʨʦʩʣʠ  ʭʣʦʨʝʣʣʳ  Chlorella  vulgaris  Beijer  ʧʦ  ʇʅɼ ʌ ʊ 14.1:2:3:4.10-04 

16.1:2.3:3.7-04 [3]. 

ʈɽɿʋʃʔʊɸʊʓ  ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

ʧʦʣʫʯʝʥʘ ʨʝʛʨʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʩʚʷʟʳʚʘʶʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ (ʪʦʢʩʠʯʥʦʩʪʴ) ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 
 

y = -5,3117 + 1,1307X1 + 5,0968X2 - 0,0834X3 ï 0,6513X4 - 71,1970X5 + 20,5523X6 + 0,0144X7 + 

24,1271X8  - 3,9572X9 + 0,3767X10 + 0,0077X11 + 3,0336X12 + 5,5968X13 + 0,0389X14 - 0,0118X15 - 0,0375X16 
 

ʛʜʝ, ʫ ï ʪʦʢʩʠʯʥʦʩʪʴ; X1 - ʨʅ, X2 - NH4, X3 - Cl
-
, X4 - SO4

2-
, X5 - PO4

3-
, X6 - ʥʝʬʪʝʧʨʦʜʫʢʪʳ, X7 - ʩʫ-

ʭʦʡ ʦʩʪʘʪʦʢ, X8- F, X9 - ʞʝʩʪʢʦʩʪʴ, X10 - Ca, X11 - HCO3, X12 - NO2, X13 - NO3, X14 - Mg, X15 - Na+K, X16 - 

ʩʫʤʤʘʨʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʠʧʦʪʝʟʘ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʦʡ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ (ʍ1éʍ16) ʦʪʢʣʦʥʷʝʪʩʷ. 

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ F-ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ F(16,8)=8,78 ʙʦʣʴʰʝ ʪʘʙʣʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʚʥʦʛʦ 3,12 ʜʣʷ 

ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ Ŭ<0,00205, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʟʘʠʤʦʩʚʷ-

ʟʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʩʦʩʪʘʚʣʷʝʪ 0,97. 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʤʝʪʦʜʦʤ ʧʦʰʘʛʦʚʦʡ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦ-

ʣʝʝ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ X1 - ʨʅ, X9 - ʞʝʩʪʢʦʩʪʴ, X13 - NO3. ʂʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ ʫʤʝʥʴʰʠʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʩʦʩʪʘʚʠʣ 0,94. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʙʠʦ-

ʪʝʩʪʠʨʦʚʘʥʠʷ (ʪʝʩʪ-ʦʙʲʝʢʪ C. vulgaris) ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʦʚ. ʀʟ ʦʮʝʥʠʚʘʝʤʳʭ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʰʝʩʪʥʘʜʮʘʪʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʪʝʩʪ-ʦʙʲʝʢʪʘ ʭʣʦʨʝʣʣʘ C. vulgaris ʷʚʣʷʶʪʩʷ ʨʅ, ʞʝʩʪʢʦʩʪʴ ʠ ʩʦʜʝʨ-

ʞʘʥʠʝ NO3. 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ. ʉʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʭʣʦʨʝʣʣʳ (ʪʝʤʧʝʨʘʪʫʨʳ, ʠʩʪʦʯʥʠʢʘ ʦʙʣʫʯʝʥʠʷ ʠ ʜʨ.), ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ. 

ʈʠʩ. 1 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʝʢʪʨʘ ʧʨʦʧʫʩʢʘʥʠʷ ʚʦʜʦʨʦʩʣʠ ʭʣʦʨʝʣʣʘ ʚ ʚʠʜʠ-

ʤʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ ʦʪ 360 ʜʦ 800 ʥʤ. ʅʘ ʩʧʝʢʪʨʦʛʨʘʤʤʝ ʥʘʙʣʶʜʘʶʪʩʷ ʜʚʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʙʣʘʩʪʠ ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʚ ʩʠʥʝ-ʟʝʣʝʥʦʤ (ʦʪ 420 ʜʦ 480 ʥʤ) ʠ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʠʢʦʤ ʚ ʢʨʘʩʥʦʤ (ʦʪ 625 ʜʦ 670 

ʥʤ) ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʡʜʝʥ ʜʠʘʧʘʟʦʥ ʜʣʠʥ ʚʦʣʥ (ʢʨʘʩʥʘʷ ʦʙʣʘʩʪʴ ʩʧʝʢʪʨʘ ʦʪ 625 ʜʦ 670 ʥʤ), ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʩʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʦʜʦ-

ʨʦʩʣʠ ʭʣʦʨʝʣʣʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʉʧʝʢʪʨ ʧʨʦʧʫʩʢʘʥʠʷ ʦʜʥʦʢʣʝʪʦʯʥʦʡ ʚʦʜʦʨʦʩʣʠ ʭʣʦʨʝʣʣʘ ʚ ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ ʦʪ 360 

ʜʦ 800 ʥʤ. 


