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ABSTRACT
Report 134 p., 6 tables, 2 figures, 28 references, 12 appendices, Book 1.
BIOLOGICAL PRODUCTIVITY, HYDROCHEMISTRY, HYDROBIOLOGY, ICHTHYOLOGY, SAFETY, QUALITY, FISH.
The subject of research is samples of water, zooplankton, benthos and fish from the water basins of North and Central Kazakhstan. 
The goal of work is to investigate the biological productivity potential, evaluate the fishery value and safety of fish products, give scientific credence to the sustainable use of biological resources of the inland water bodies of North and Central Kazakhstan.
Research methods. During the research, hydro-chemical, hydrobiological, ichthyological, organoleptic, biochemical, helminthological, toxicological, radiological and statistical methods were used.
As a result of investigation, peculiarities of hydrochemical regime of water, taxonomic composition, composition of zooplankton and benthos in the water basins and its impact on the productivity are studied. Age-length and species composition of fish is determined, safety and quality of fish in the water basins of North and Central Kazakhstan is investigated, a new method of wet fish quality determination is developed as well.
The main functional and technical-and-economic indices: scientifically grounded evaluation of water basins’ biological productivity is given, which will allow the subsoil users to use the water basins efficiently for the successful fishery management in present-day conditions. Besides, the results obtained may be used in scientific institutions and laboratories, engaged in environmental monitoring and food safety.
Extent of adoption. The obtained results of investigations may be used in the production activity of fish farms of North and Central Kazakhstan, and recommendation for the subsoil users for their rational use are prepared.
Effectiveness. The results of investigations will be used in the production activity of fish farms of the North-Kazakhstan region, in the work of laboratories for food safety.
Field of use. Users of natural resources (fisheries), veterinary medicine (laboratories of veterinary and sanitary expertise).


TABLE OF CONTENTS
	INTRODUCTION……………………………………………………………………………………….
	7

	THE MAIN PART OF THE RESEARCH………………………………………………………………
	9

	1 Selection of the line of research……………………………………………………………………….
	9

	2 Research methods……………………………………………………………………………………...
	10

	3 Results of researches…………………………………………………………………………………..
	13

	3.1 Results of patent-information researches, literature review and monitoring of internal 
      water bodies of the North-Kazakhstan region……………………………………………………..
	
13

	   3.2 Hydrochemical regime of water basins of the North-Kazakhstan region and its impact on the 
      Productivity………………………………………………………………………………………..
	
14

	3.3 Taxonomic composition, composition of zooplankton and benthos in the water bodies of 
       the North-Kazakhstan region……………………………………………………………………..
	
16

	   3.4 Average seasonal biomass of zooplankton and benthos in the water basins and possible output
         of products of these communities………………………………………………………………….
	
19

	3.5 Age-length and species composition of fish in the water basins of the North-Kazakhstan  region……………………………………………………………………………………………..
	
20

	   3.6 Investigation of safety and quality of fish in the water basins of the North-Kazakhstan region, 
      as well as development of new research methods…………………………………………………
	
23

	4 Summary and evaluation of the research results………………………………………………………
	26

	CONCLUSION………………………………………………………………………………………….
	29

	REFERENCES…………………………………………………………………………………………..
	33

	APPENDIX A – Сalendar plan for 2018-2019………………………………………………….
	35

	APPENDIX B – Patent review…………………………………………………………………..
	49

	APPENDIX C – Ichthyofauna of the lakes of the North-Kazakhstan region……………………
	50

	APPENDIX D – Age and length structure of lakes Lastochka and Bolshoy Kak……………….
	51

	APPENDIX E – Morpho-biological indices of fish …………………………………………….
	52

	APPENDIX  F – Contamination of fish with helminthoses …………………………………….
	53

	APPENDIX  G– Contamination of fish with toxic elements and radioactive nuclides………….
	54

	APPENDIX  I – Utility model patent……………………………………………………………
	55

	APPENDIX  J – Application for grant of a patent of the RK for utility model………………….
	56

	APPENDIX  K – List of published works on project for 2020………………………………….
	58

	APPENDIX  L – List of published works on project for 2019…………………………………..
	90

	APPENDIX  M – List of published works on project for 2018………………………………….
	124





TERMS AND DEFINITIONS
The following terms with relevant definitions are used in this research report:
	TERMS
	DEFINITIONS

	FOOD SAFETY
	– is an absence of unacceptable risk in all processes (at stages) of development (creation), production (manufacture), turnover, utilization and destruction of food products, related to the infliction of damage to the human life and health and violation of consumers’ legal interests considering the combination of hazard probability and severity of its consequences. 

	BENTHOS
	– is a biota, living on the ground and in the ground of water bottom.

	VETERINARY AND SANITARY SAFETY
	– is a state of the objects of state veterinary supervision that does not pose a risk to animal and human health under normal (established) conditions of their use.

	VETERINARY-SANITARY EXAMINATION
	– is a separate field of veterinary that studies sanitary-hygienic methods of research and veterinary-sanitary assessment of products and technical raw materials of animal origin. 

	ZOOPLANKTON
	– is passively swimming animal bodies, moving due to streams, which cannot resist the streams and move together with the water masses.

	NUTRITION VALUE
	– is an ability pf the product to meet the demands of human for energy, nutrients and biologically active substances, required to ensure health and normal human life, it is determined by the chemical composition and physical structure of the product. 

	PRODUCTIVITY OF WATER BASINS
	– is a quantity of organic matter, produced in the water basin by its dwellers in unit of time (usually, year) per unit of bottom area or unit of water volume. The basis of the water basins’ productivity is formed by the aquatic plants, which serve as a food for aquatic animals. 

	TROPHICITY
	 – is a characteristic of a water basin by its biological productivity, conditioned by the content of biogenic elements and natural supply. 





LIST OF ABBREVIATIONS AND NOTATIONS
The followings notations and abbreviations are used in this research report:
	Bq/kg
	– Becquerel per kilogram

	g
	– gram

	ea.
	 units

	L.
	– lake

	kg
	– kilogram

	l
	 liter

	mg
	– milligram

	ml
	 milliliter

	mM
	 millimole

	%
	 percent

























INTRODUCTION
Evaluation of current state of scientific challenge addressed. In the vast areas of Kazakhstan, a great number of lakes, belonging to the southern lake zone of the Northern hemisphere, is dissipated [1,2]. According to G.G. Muravlyev (1973), there are 48262 lakes, among which 45248 fall into lakelets, with an area less than 1 km2. Lakes in the northern part of Kazakhstan are especially large in number. 
The majority of lakes, mainly small in surface area, is located in the forest steppe and northern part of steppe zone [3]. In the steppe zone, in the mountains and in the valleys of large rivers fresh lakes prevail, and in the semi-deserts, deserts and intermountain troughs – salt lakes do [4]. According to the data [5,6, 7], total area of lake surfaces in the Northern Kazakhstan is more than 19 000 km2 . Here are 11195 fresh lakes and 2513 salt lakes with surface area of 0.01 to 50 km2 and more.
According to the published works of contemporary authors [8, 9, 10, 11], in Kazakhstan the lakes of Ile-Balkhash water economy system, lakes of Aral-Syr Darya basin (the Institute of Geography of the Republic of Kazakhstan), lakes of Shchuchinsk-Borovoye resort zone in Akmola region (“Kazhydromet” RSE) are actively investigated, KazNIIRKh published a number of research papers within the investigations of water biological resources of lakes [12-14].
Thus, to this date the analysis of commercial fishing importance of internal water bodies with the evaluation of their biological productivity, as well as safety of fish from food perspective in Kazakhstan is an under-investigated problem. Therefore, to solve this problem, a need arises to examine the structures and dynamics of biocenoses systematically and carefully of internal water bodies with the purpose of fuller employment of its potential productivity. 
Data on expected scientific and technical level of development, findings from them. Scientifically grounded evaluation of biological productivity potential, fishery value of internal water bodies and food safety of fish was given, practical recommendations for their rational use under current conditions are offered. Results of researches will be used in the production activity of fish farms in North and Central Kazakhstan, in the work of the laboratories for food safety.
Data on patent researches and findings from them. The investigations have been performed in accordance with GOST 15.011-96 and search depth of 20 years. Patent-information researches confirm the relevance of study on evaluation of biological productivity of the interna water bodies of North and Central Kazakhstan with determination of food safety of fish products
Data on metrological support of the research activity. Metrological support of R&D is performed by the affiliate of JSC “National Center for Expertise and Certification” in Nur-Sultan c. by verification of laboratory instruments and measuring equipment.
Relevance. At the moment a great number of internal water bodies, use of which is mainly of irrational nature. To that end, this brings up the question of the need for large-scale research of the fish feasibility of Kazakhstan water basins for the needs of fishing industry. This primarily includes the lakes, located in the vicinity of large industrial cities, provision of population of which with high-quality fish products must be state’s special concern. Therefore, investigation of issues of biological productivity, fishery value of water basins and safety of food products in general is highly relevant.
Novelty. Comprehensive research of water basins by a range of parameters – hydrochemical, hydrobiological regime – was performed. Evaluation of environmental factors’ impact on the generation of their numerical and production indicators was made, species and age-length composition of ichthyofauna was investigated. Besides, the contamination degree of the fish of internal water bodies with toxic elements, radioactive nuclides, infection with helminthoses and bacterioses will be established. Based on the obtained data, calculation of natural biological productivity of water basins under investigation was performed and scientifically grounded assessment of biological feasibility of water basins and safety of fish products was made, and recommendations for their rational use were given.
All the investigations were performed in accordance with the approved work schedule, according to contract no.242 dated 27.03.2018 (APPENDIX А - Сalendar plan for 2018-2019).
Interim research reports: 0219РК00849 (AP05131273-OT-19), 0218РК00300 (AP05131273-OT-18).


THE MAIN PART OF THE RESEARCH
1 Selection of the line of research
One of the promising areas in the system of agro-industrial complex is lake fishery. The field of fish farming is highly-profitable, as rearing is performed using natural food supply of the water basins, without using additional expenses for the feed stuff. As we know, fish products refer to renewable natural resources, therefore, to preserve the biological balance, it is necessary to use natural water basins with systematic investigation of dynamics and structure of biocenoses, for the full employment of their potential productivity. Investigation of lake hydrobiocenoses as a whole is one of the most important lines in the modern fishery science. 
Kazakhstan has a strong potential for using internal water bodies for the fish farming, with full reclamation of which significant increase in the fishery product is possible. 
In the number of Kazakhstan regions up to date utilization of natural basins for fish-culture is virtually ill-developed. This all can be explained by insufficient state of bioresources exploration. The need to develop the lake fishery in Kazakhstan is obvious. At this stage, the arising question is investigation of medium and small water basins of Kazakhstan for the development of fish industry in general. This refers primarily to the lakes, located in the vicinity of large industrial cities, provision of population of which with high-quality fish products must be state’s special concern. 
During the work, the water basins were investigated by a range of parameters – hydrochemical, hydrobiological regime, investigation of species, age-length composition of fish, determination of general qualitative indicators of fish, investigation for contamination with helminthoses and bacterioses, as well as establishing the degree of fish contamination with toxic elements and radioactive nuclides. Influence of environmental factors on the generation of numerical and production indicators of zooplankton was given. Based on the obtain data, calculation of natural fish capacity of water basins under investigation was performed.










2 Research methods 
Research activity was performed at the premises of RDE “Rybnoye khozyaistvo” under Department of Game management and fish industry, laboratory of food safety to the department of “Veterinary hygiene” of JSC “KATU after S. Seifullin”, laboratory of LLP “Astana auyl sharuashylyk onimderin zertkhanasy” and at the premises of RSE on REU “Republican veterinary laboratory” to the RoK Ministry of Agriculture in Nur-Sultan c. 
In the course of scientific researches, hydrochemical, hydrobiological, ichthyological, organoleptic, microscopical, biochemical, toxicological, radiological, helminthologic, clinical and statistical methods were applied. 
Field works on collection of materials for scientific research were performed in three stages: first (in the period from 08.06 to 17.06.2020), second (from 22.07 to 31.07. 2020), third (from 20.08 to 29.08.2020).
Total amount of reserve water basins (sections) in the North-Kazakhstan region as at Y2020 was 171 water basins. During investigation of monitoring of fish products manufacture at internal water bodies, 28 users were determined, to which water basins are assigned for Y2020, where fishing is performed on 3286.4 ha of water-surface area. 
Having investigated the data on water basins in these areas, were selected Tastemirovka and Bolshoy Kak (of Timiryazev district) lakes and Lastochka lake (Shak akyn district) for the scientific research.
[bookmark: _Toc272843934][bookmark: _Toc273187911]Samples of water, zooplankton, benthos and fish from the water basins of the North-Kazakhstan region served as a material for this work. During site visits of lakes 120 hydrobiological, 90 – hydrochemical samples and samples of various fish species were taken and investigated.  Research design is given in figure in Appendix B.
Hydrochemical observations were performed simultaneously with the main hydrobiological researches. Sampling was performed from surface and bottom waters in accordance with the established procedures, i.e. the water was sampled from the depth of 30-40 cm and gathered into plastic ware of 1 l in volume. All the ware was preliminarily prepared according to the rules of ware preparation prior to sampling to prevent contamination [15, 16]. 
Investigation of hydrochemical regime of water was performed with the help of field laboratory of water quality analysis.
Permanganate index was performed by Kubel method.  Investigation of turbidity and transparency were conducted by Snellen method. Determination of general hardness as total molar concentration of calcium and magnesium cations, sulphates, carbonates, hydrocarbonates and alkalinity were determined by titration method. 
Determination of dissolved oxygen and biochemical oxygen uptake was implemented using Winkler iodimetric method and thermo-oximeter. Investigation of oxygen regimen was performed both from the basin surface and from the depth of lake, to calculate the amount of oxygen balance. Water pH was measured with pH-meter testo 206 - Testo AG Germany.
Determination of manganese, nitrites, phosphates, ammonium, iron, silicon was performed by colorimetric method. The stained sample was measured visually by color control scale. Nitrates were determined visually – by colorimetric method. Chlorides were determined by argentometric titration. Color value was determined in two options - by visual-colorimetric and photocolorimetric.  
Collection and processing of zooplankton, benthos and fish were performed using established procedures [17-24]. 
Investigation of quality and safety of fish, caught in the water basins of the North-Kazakhstan region, was performed by determination of general qualitative indicators, investigation for contamination with helminthoses and bacterioses, as well as by establishing the degree of fish contamination with toxic elements and radioactive nuclides. Sampling of fish was implemented directly during fishing from the water basins. 
Establishing of general qualitative indicators was performed by methods of organoleptic and biochemical investigation of fish according to GOST 7631-2008 “Fish, non-fish objects and products from them. Methods of sensory and physical characteristics identification”. Sampling of fish was performed from the water basins of Shak akyn and Timiryazev districts of the North-Kazakhstan region. 45 samples of fish (crucian – 18, roach – 9, perch – 18) were taken in total.
Establishing the infection of fish with helminthoses and bacterioses. Infection of fish with helminthoses was determined by complete helminthological investigation, which included investigation of scale, gills, eyes, internal organs and muscles by visual and compressor methods [25]. Four species of fish (crucian, perch, roach, ide) were investigated, total of 151 specimens of fish were researched.
Investigation of fish for bacterioses was performed by clinical examination. First and foremost, skin cover and flippers were carefully inspected, attention was paid to the quality and quantity of mucus, discoloration, presence of swelling, hemorrhages, ulceration, cicatricial, cysts, disheveling of scale and so on, then opercula were lifted, gills were examined. Record of sick fish was kept in absolute and percentage terms (morbidity) [26]. 
Determination of the degree of fish contamination with residual quantities of toxic elements compounds and radioactive nuclides was performed at the premises of RSE on REU “Republican veterinary laboratory” to the Committee for veterinary control and supervision of RoK MoA in the accredited laboratory “Analysis of food safety” (international standard ISO/IEC17025). 
Investigation for the presence of toxic elements (lead, mercury, cadmium and arsenic) in fish was conducted using voltammetric analyzer ТА-Lab. Radioactive contamination was established by the number of radioactive nuclides of cesium-137 and strontium-90 on beta-gamma spectrometric complex “Progress BG” (manufactured in Russia by “TOM-ANALIT”). Total of 27 samples of fish were investigated.
Statistical analysis of the obtained results of investigation was carried out with the help of application package Microsoft Excel. The difference between the average values was assessed by Student criterion and Р probability, which was recognized as statistically significant with Р ≥ 0.95, by algorithms of A.N. Plokhinsky (1961), G.F. Lakin (1973), L.A.Vasilyeva (2004) [27,28]. 


























3 Results of researches
3.1 Results of patent-information researches, literature review and monitoring of internal water bodies of the North-Kazakhstan region
According to the schedule, patent-information researched with the depth of 20 years, search of literature data by local and foreign authors were carried out and their analysis was performed (APPENDIX B- Patent review). 
The search was performed in accordance with the minimum volume of documents for the conduction of information search, established WIPO, according to the Rule 34 of the Instruction to the Patent cooperation treaty “Minimum documentation РСТ”. 
As a result, in the period from 2000 to 2020, 20 patents for inventions were found. Among them, 18 titles of protection are the closest to the subject of scientific researches under investigation, among which 4 are Kazakhstani and 14   - foreign. Also, more than 25 literature sources for the last 15 years were reviewed on the subject. 
There are 3425 beds of existing or extinct lakes within the territory of the North-Kazakhstan region. By the area of water surface, the largest among them are: Siletyteniz (777 km²), Teke (265 km²), Shagalalyteniz (240 km²), Kishi-Karaoy (102 km²). The beds of such lakes as Siverga, Mengiser, Stanovoye, Bolshoy Tarangul (Tarankol) have the area of up to 30-50 km² and more. In terms of quantity, lakes and lake beds  with areas of about 1 km² prevail. Lakes of Kokshetau hill are notable for the inmost depth: Shalkar — 15 m, Zhaksy-Zhalgyztau — 14.5 m, Imantau — 10 m; lakes with depths of less than 3—5 m prevail. There is Sergeyevskoye water storage basin with the area of about 117 km² at Ishim river within the region.
Total amount of reserve water basins (sections) in the North-Kazakhstan region as of Y2020 was 171 water basins. In Aiyrtau district there are 8 basins (sections) with total area of 319.5 ha, in Akkaiyn district - 6 basins (sections)  with total area of 791.4 ha, Akzharkyn district - 5 basins (sections)  with total area of 542 ha, Yessil district - 13 basins (sections)  with total area of 541.8 ha, Zhambyl district - 45 basins (sections)  with total area of 6865.7 ha, Magzhan Zhumabayev - 2 basins (sections)  with total area of 750 ha, Kyzylzhar district - 33 basins (sections)  with total area of 3105.8 ha, Mamlyutsky district - 20 basins (sections)  with total area of 1531.5 ha, Gabit Musrepov - 6 basins (sections)  with total area of 4311 ha, Taiynshinsky district - 6 basins (sections)  with total area of 1550 ha, Ualikhanov district - 9 basins (sections)  with total area of 79408.4 ha, Shal akyn district - 9 basins (sections)  with total area of 281.6 ha, Timiryazev district - 9 basins (sections)  with total area of 4145.4 ha.
Thus, patent-information researches and analysis of literature data, performed by us, as well as monitoring of internal water bodies confirm the relevance of investigation on evaluation of biological productivity of internal water bodies of North and Central Kazakhstan with the determination of food safety of fish products.  

3.2 Hydrochemical regime of water basins of the North-Kazakhstan region and its impact on the productivity
Peculiarities of hydrochemical regime of three water basins in the North-Kazakhstan region were investigated: Lastochka lake of Shal akyn district, Bolshoy Kak and Tastemirovka lakes of Timiryazev district.
During the hydrochemical investigation of the aforementioned water basins we took 90 samples of water from three stations. In result of investigations conducted, we obtained the following data. Thus, odor and taste of water in three water basins was 1 point.
When determining the color value in Lastochka lake, limit concentration of color value (480С) was observed, which, as a rule, affects the transparency of water (42 cm), which shows the maximum allowable concentration. The color value of water in remaining water basins was also at MAC.
Transparency of water also showed limit value in the remaining two water basins – Bolshoy Kak and Tastemirovka. Turbidity by Formazine did not exceed 0.2 mg/l.
During our investigations, the level of permanganate index in the water basins (Lastochka, Tastemirovka lakes) was averagely 4.01 mg/l. In Bolshoy Kak lake the index showed the highest concentration (7.03 mg/l). The indices of oxidation in natural water sources vary, and depend on biological productivity of the water basin (table 1). 

Table 1 – Oxidation and oxygen regimen of water, mg/l 

	Index
	Lakes

	
	Lastochka
	Bolshoy Kak
	Tastemirovka

	Oxidation, mg/l
	4.0 ±0.34**
	7.03±0.95**
	4.1±0.34***

	O2   content in water, mg/l:
at the surface
at the bottom
balance
	
7.9±1.2 ***
5.12±0.68*
2.78±0.01
	
7.4±0.97***
4.4±0.37*
3.0±0.14
	
8.0±1.3
6.48±0.72*
1.52±0.01

	           Note – * Р < 0.95; ** Р<0.99; *** Р< 0.999.



As shown by the table, the highest oxygen content was within allowable concentrations (7.4-8.0 mg/l). The high content of oxygen was noted in Tastemirovka L. (8.0 mg/l). Oxygen balance was at the level of 1.52- 3.0 mg/l. Oxygen deficiency in the water basins under investigation was not observed.
Results of water mineralization in the lakes of the North-Kazakhstan region are given in table 2. 

Table 2 – Mineralization of water in the water basins of the North-Kazakhstan region, mg/l

	Water basins
	Mineralization, mg/l

	
	May
	July
	September

	Lastochka lake
	154+1.78
	220+2.34
	207+2.85

	Bolshoy Kak lake
	107+1.24
	178+2.01
	156+2.12

	Tastemirovka lake
	122+1.39
	164+2.87
	145+2.49



The mineralization degree of lake waters of the North-Kazakhstan region ranges: from 107 to 220 mg of salts per 1 liter. According to the existing classification, they refer to waters with low mineralization.
According to the classification of I.V. Baranov (Alekin, 1970, 1973), the investigated water basins are low-mineralized. 
Investigation of hydrochemical regime’s effect on productivity. Using Lastochka lake as an example, the influence of water mineralization on the zooplankton’s productivity was investigated. 
When analyzing the obtained data, we noted inverse relation between the numerical strength of zooplankton and water mineralization in Lastochka lake. When water mineralization increases in July from 154 to 220 mg/l, reduction of zooplankton number from 102 to 101.01 thousand specimen/m3 is noted.
Dependence of zooplankton’s development level on the total water mineralization in Lastochka lake is given in figure 1. The higher the mineralization, the lower the numerical strength. Similar trend is observed for the pair “mineralization – biomass” as well.

     
                                              A                                                          B
Figure 1 – Influence of water mineralization (A – on zooplankton’s numerical strength, 
B -  on zooplankton’s biomass)

With the increase of water mineralization in Lastochka lake from 102 (June) to 220 mg/l (July), reduction of zooplankton’s biomass from 5.41 to 4.93 mg/m3 is noted.
To confirm it, correlation factor in these pairs of indicators was calculated, in “mineralization –zooplankton’s numerical strength” pair it was r= -0.88, and in pair “mineralization –zooplankton’s biomass” - r= -0.92.  
Thus, hydrochemical indices of water in the water basins under investigation were within the level of maximum allowable concentration. When investigating the impact of water mineralization on productivity, we noted that with the increase of mineralization in July by 66 mg/l, the number of zooplankton is reduced from 102 to 101.01 thousand specimen/m3. Similar trend was observed for the pair “mineralization – biomass” as well. Reduction of zooplanktonic organisms from 5.41 g/m3 to 4.93 g/m3 was noted. According to the classifier of O.A. Alekin, Lastochka lake refers to hydrocarbonate class, calcium group, third type; Bolshoy Kak lake refers to chloride class, natrium group, second type; Tastemirovka lake – to hydrocarbonate class, calcium group, second type.

3.3 Taxonomic composition, composition of zooplankton and benthos in the water bodies of the North-Kazakhstan region
To characterize the zooplankton, samples from three stations were taken throughout the lakescape. The number of individual organisms in the sample was established. 
Taxonomic composition, zooplankton’s structure in the water basins under investigation were as follows, thus, in Lastochka lake 9 species were found, among them, three referred to cladocerans (Daphnia  pulex (Leydig), D. cuсullata Sazs.,D.longispina M.,), three – to copepods – (Diaptomus sp, Cyclops sp, Nauplii) and three – to rotifers (Hexarthe miza H., Keratella quadrata, Asplanchna priodonta). In Bolshoy Kak lake - 7, among them - 2 species of cladocerans, 2 - copepods, 3 rotifers.  In Tastemirovka lake - 5 species of zooplankton, among them 2 – species of cladocerans, 1 - copepods, two - rotifers. 
During earlier investigation of morphometric peculiarities of index species of zooplankton in the middle lakes of North Kazakhstan it was established that index species in the water basins of the North-Kazakhstan region are rotifer Asplanchna priodonta. Cladocerans Daphnia pulex (Leydig) were met in all three water basins under investigation. Predominant species among cladocerans was noted to be Daphnia longispina.
We have established that in Lastochka lake great numerical strength of Asplanchna priodonta was noted in August, which was 49.25 thousand/m3, and the lowest – in July (46.11 thousand/m3). Сусlops sp. was from 6.88 to 10.30% in community (table 3).
Table 3 – Numerical strength and specific abundance of zooplankton in Lastochka lake

	Index
	Months

	
	June
	July
	August

	Total number, thousand/n3
	102.00 +11.02 ***
	101.01 +11.65**
	109.73 +12.01*

	Asplanchna priodonta
	48.34+5.3
	46.11+5.1
	49.25+5.8

	Daphnia longispina
	31.55 +3.76
	30.47+3.54
	32.47 +3.93

	D.pulex (Leydig)
	15.10 +2.01
	14.54 +4.03
	16.69+4.01

	Сусlops sp.
	7.01+ 1.01
	9.89+ 1.15
	11.32+ 1.98

	Specific abundance, %

	Asplanchna priodonta
	47.39
	45.65
	44.89

	Daphnia longispina
	30.93
	30.17
	29.60

	D.pulex (Leydig)
	14.80
	14.39
	15.21

	Сусlops sp.
	6.88
	9.79
	10.30

	           Note – * Р < 0.95; ** Р< 0.99; *** Р< 0.999.



The numerical strength of Daphnia longispina varied from 30.47 to 32.47 thousand/m3 with specific abundance of up to 30.93%. Three taxons prevailed in the community of Bolshoy Kak lake. Herewith, specific abundance of Asplanchna priodonta ranged from 36.2 to 38.1,  and of Сyclops – up to 10.33 %. In the community of Tastemirovka lake two taxons prevailed. Specific abundance of Asplanchna priodonta ranged from 44.2 to 48.9 %, and of D. longispina – from 25.3 to 27.62 %. 
We investigated the production characteristic of individual dominant species Asplanchna priodonta. Individual mass of cancroid was determined by the formula, that connects the length and the mass of animal body (Balushkina, Vinberg, 1979). Empirical variation curve that describes the population of Asplanchna priodonta  by body mass, has two peaks, consequently, the population is divided by body mass into two groups: before 0.35 mg and after. Theoretical curve is of regular shape (figure 2).
 
  
A                                                                        B
Figure 2 – Distribution polygons (А - Asplanchna priodonta by body mass, 
B - Asplanchna priodonta by body length)

Theoretical distribution polygon, calculated for the Asplanchna priodonta population by body length, is approximated to Gauss curve, with high concentration of specimens in modal and near-modal classes – 78.5% with theoretical calculations and 60% with empirical. Curve asymmetry factor is 0,06. This suggests that population is in a state of dynamic equilibrium. 
We established the average seasonal biomass od zooplankton in the water basins of the  North-Kazakhstan region. Thus, the highest total biomass in Lastochka lake was noted in August – 5.85 g/m3, the lowest – in June – 4.93 g/m3. In total biomass Asplanchna priodonta prevailed (lim 1.79- 1.95 g/m3). The lowest biomass had Сусlops sp.– average of 0.89 g/m3 (table 4).

Table 4 – Biomass and specific biomass of zooplankton in Lastochka lake


	Index
	Months

	
	June
	July
	August

	Total biomass, g/m3
	5.41 +0.73
	4.93 +0.69
	5.85 +0.78

	Asplanchna priodonta
	1.85 +0.15
	1.79+ 0.14
	1.95 +0.18

	Daphnia longispina
	1.52  +0.13
	1.23 +0.11
	1.67+ 0.13

	D.pulex (Leydig)
	1.10+ 0.1
	1.02 +0.09
	1.19 +0.1

	Сусlops sp.
	0.94 + 0.1
	0.89 +0.07
	1.04 +0.09

	Specific biomass, %

	Asplanchna priodonta
	34.20
	36.31
	33.34

	Daphnia longispina
	28.09
	24.95
	28.55

	D.pulex (Leydig)
	20.33
	20.68
	20.33

	Сусlops sp.
	17.38
	18.06
	17.78



The highest total biomass in Bolshoy Kak  lake was noted in June – 4.01 g/m3, the lowest – in July (3.85 g/m3). Daphnia longispina  prevailed in total biomass (1.56 g/m3). The highest total biomass in Tastemirovka lake was noted in August – 3.24 g/m3, the lowest – in July (2.68 g/m3). Asplanchna priodonta prevailed in total biomass (1.37 g/m3). The lowest biomass had Сусlops sp. with specific biomass from 18 %.
In result of investigation of species composition, numerical strength and prevalence of benthic organisms in the water basins of the North-Kazakhstan region, it was established that in benthic community oligochaetes were prevalent. Their number in the lakes was 13 specimens/m2. The lowest prevalence had Mollusca – about 5 specimens/m2. In the lakes of the North-Kazakhstan region oligochaetes were prevalent, by average seasonal biomass in the water basins Mollusca prevail – from 32 to 34 % of specific biomass, herewith, their total biomass varies within 7.3 to 7.5 g/m2. The lowest biomass and numerical strength were noted in chironomids – from 0.15 to 0.31g/m2 with specific biomass of 2.03- 3.1%.
Thus, taxonomic composition of zooplankton is represented in Lastochka lake with 9 species, in Bolshoy Kak lake - 7, Tastemirovka lake – with 5 species. By morphometrical peculiarities, index species in the lakes under investigation is Asplanchna priodonta. By production characteristics the number of Asplanchna priodonta specimens in modal and near-modal classes for theoretical calculations was 78,5%, for empirical – 60%, which suggests that population is in a state of dynamic equilibrium. The highest total average seasonal biomass of zooplankton in the investigated lakes was noted in August - 5.85 g/m3. In benthic community, oligochaetes were prevalent in the water basins under investigation. By average seasonal biomass of benthos, Mollusca prevail in the lakes – from 32 to 34 % of specific biomass, herewith, their total biomass was within 7.3 to 7.5 g/m2. 

3.4 Average seasonal biomass of zooplankton and benthos in the water basins and possible output of products of these communities
In result of our investigations average seasonal biomass of zooplankton was established, thus, in Lastochka lake average seasonal biomass was 4.93-5.85, g/m3, with specific biomass up to 33.34 %. The lowest average seasonal biomass had Сусlops sp.– 0.94 g/m3 in average.
In Bolshoy Kak lake average seasonal biomass was 3.54-3.79 g/m3, with specific biomass of 32.7-35.9%. In total average seasonal biomass Daphnia longispina  was prevalent (1.56 g/m3).
In total average seasonal biomass in Tastemirovka lake Asplanchna priodonta prevailed (1.37 g/m3). The lowest biomass had Сусlops sp. with specific biomass from 18 %.
Among benthic organisms, by average seasonal biomass in the water basins Mollusca dominate – from 32 to 34 % of specific biomass, herewith, their total biomass was within 7.3 to 7.5 g/m2. On the basis of average seasonal biomass of zooplankton and benthos in the investigated water basins, possible production of output by these communities was calculated.
High production of output by zooplankton and benthos communities was noted in Lastochka lake (254.3 kg/ha), the lowest – in Tastemirovka lake – 99.7 kg/ha. Characterization of zooplankton included species, such as cladocerans (Daphnia  pulex (Leydig), D. cuсullata Sazs.,D.longispina M.,), copepods – (Diaptomus sp, Cyclops sp, Nauplii) and rotifers (Hexarthe miza H., Keratella quadrata, Asplanchna priodonta). Characterization of benthic organisms included prevalence of Mollusca, chironomids, oligochaetes, caddis flies and other organisms. Their number in the lake was averagely 351 specimens/m2, Mollusca had the lowest prevalence –5 specimens/m2.
Calculation of fish capacity of the lakes in the North-Kazakhstan region was carried out on the basis of evaluation of natural food supply. The lowest natural fish capacity was in Tastemirovka lake – 33.1 kg/ha, and in the remaining water basins it was much higher. Which is, for Lastochka lake – 103.2 kg/ha, Bolshoy Kak lake – 56.4 kg/ha (table 5). 


Table 5 – Generation of products in the lakes of the North-Kazakhstan region

	Index
	North-Kazakhstan region

	
	Lastochka lake
	Bolshoy Kak lake
	Tastemirovka lake

	Products, raised from: zooplankton and benthos
	
254.3***
	
117.8*
	
99.7**

	Natural fish capacity, kg/ha
	103.2
	56.4
	33.1

	Quantity of fish products in the basin, kg. in theory
	35654
	7497
	4845

	in practice by TAC, kg
	200
	150
	100

	          Note –  * Р <0.95; ** Р<0.99; *** Р< 0.999.



When determining the biological productivity of water basin, Lastochka lake is promising in the context of fish products - 35654 kg/ha.  
Thus, when performing lakes classification by trophicity (food capacity), it was established that Lastochka lake is eutrophic, Bolshoy Kak and Tastemirovka lakes – mesotrophic water basins. In Lastochka lake TAC according to data of net fishing was 200 kg, in Bolshoy Kak lake – 150 kg, and in Tastemirovka lake - 100 kg. It is explained by low numbers of populations of game fish in these lakes.

3.5 Age-length and species composition of fish in the water basins of the North-Kazakhstan region
Observation over the diversity of ichthyofauna was carried out in the water basins of the North-Kazakhstan region of Kazakhstan in 2020. Lastochka, Bolshoy Kak  and Tastemirovka lakes were investigated. 
We established the age-length and species composition of fish in the water basins of the North-Kazakhstan region. The greatest species diversity was noted in Lastochka lake – roach (Rutilus rutilus), river perch (Perca fluviatilis), golden carp (Carassius gibelio), ide (Leuciscus idus). 2 species were found in Kak lake 2 - river perch (Perca fluviatilis) and golden carp (Carassius gibelio). In Tastemirovka lake, crucian carp (Carassius carassius) is a dominant species, northern pike (Esox lucius) and peled (Coregonus peled) were caught in single quantities, the data are presented in APPENDIX С (table C.1). 
In Lastochka lake, river perch and roach form a basis of commercial ichtyomass, golden carp and ide belong to rare species. Bolshoy Kak lake is on the list of fishery waters of local significance, but the ichthyofauna is poor and represented by 2 species only. In Tastemirovka lake, crucian carp is numerous, northern pike and peled may have got there occasionally or their numerical strength reduced. 
In the nets, there were three specimens of ide in Lastochka lake with similar size of 43 cm. By numerical strength, roach and river perch are met in dimension classes from 15 to 35 cm. Roach dominates both in small dimension classes (15 -17 cm) and in middle (29-31 cm), accounting for 56.5% of population. River perch was mainly seen in small sizes, and numerical strength of large ones was only 2.3%. This species is the most frequent in net yields in the investigated water basin. Among all yield, 82 % is accounted for the nets with mesh size of 20 and 30 mm. Golden carp was seen in dimension classes from 31 to 37 cm. The majority was noted in the dimension groups from 31 to 33 cm and constitutes 71%. In Lastochka L. dominating age group are species from two to five years, maximum life span in this water basin is 8+ years, the data are presented in APPENDIX D (table D.1, table D.2).
In Lastochka L. dominating age group of roach is sampling of 2+ to 5+ years, river perch is mostly junior from 2+ to 4+ years, golden carp - 7+, 8+ years. Roach, river perch in the lake are represented by all age groups. Golden carp was met only in adult age groups. 
By the numerical strength, in Bolshoy Kak lake among river perch dimension group from 23 to 27 cm dominates, among golden carp – from 15 to 21 cm. River perch is met in all dimension classes from 15 to 37 cm. The majority was observed in dimension groups from 23 to 29 cm and accounts for 62 %. River perch usually got caught in set nets with mesh size of 20 to 30 mm. Golden carp is met in dimension classes from 15 to 33 cm. The majority was observed in small dimension groups of 15-21 cm and constitutes 84 %. Among all yield, 94 % are accounted for the nets with mesh size of 20 and 30 mm, the data are presented in APPENDIX D (table D.3).
When determining the age composition in Bolshoy Kak lake, dominant age group is sampling from two to three years, and maximum age is 7+ years, the data are presented in APPENDIX D (table D.4). 
In Bolshoy Kak lake dominant age group of river perch is 3+ - 4+ years, golden carp - 2+ - 3+. Golden carp in the water basin is represented by junior age groups. 
Indices of dimension population of fish in Tastemirovka lake are given in table 6.

Table 6 – Dimensional structure of population in Tastemirovka lake

	Dimension classes, %
	Average length, cm

	15.1-17
	17.1-19
	19.1-21
	21.1-23
	23.1-25
	25.1-27
	27.1-29
	29.1-31
	31.1-33
	33.1-35
	

	Carassius carassius 

	0.6
	6.7
	28.5
	26.7
	15.8
	4.2
	4.8
	5.5
	4.8
	2.4
	23.6



Crucian carp is met in dimension classes from 15 to 35 cm. The majority is observed in dimension groups of 19 to 25 cm. big specimens are met in small quantities and constitute 13% only. More than 67% of yield was accounted for the net with mesh size of 20 and 30 mm.
Populations of crucian carp in our yields were represented by age groups from 2+ to 7+ years. Peculiarity of investigated sampling is dominant age group of 3+ - 4+ years. According to the results of yields, crucian carp is met mainly in junior age groups.  During investigation in Lastochka L., river perch and roach were met the most and caught in net with mesh size of 20 to 60 mm. Golden carp was met in significantly smaller quantities, herewith, larger specimens with body length of average 33 cm, mass of 771,4 g, Fulton’s condition factor was 4. In Lastochka L., ide was caught in 3 specimens, average length was: 43 cm, body mass 1487 g, Fulton’s condition factor – 2.5. 
According to the data of morpho-biological characteristics, the body length of river perch was averagely: 20.6 cm, body length without tail fin was 17.2 cm, body mass 160.7 g, Fulton’s condition factor – 2.5. The length of head averages 17.99 %, maximum body height – 34.24 %, maximum body width 21.30 %.  Body length of roach averaged: 24.1 cm, body length without tail fin 19.8 cm, body mass 247.4 g, Fulton’s condition factor 2.5.  The length of head averages 16.04 %, maximum body height – 37.46 %, maximum body width 18.85 %. In Lastochka L. fish were met both in small and large sizes and with considerably high body mass. Fulton’s condition factor is compliant for each species. It implies sufficient food supply for existence of each species.   As a result of investigation, in Bolshoy Kak L. golden carp and river perch were met the most and they were caught in nest with mesh size of 20 to 60 mm. Morpho-biological characteristics of golden carp was in average: 19.3 cm, body length without tail fin 15.1 cm, body mass 135.3 g, Fulton’s condition factor 3.8.  The length of head averages 18.46 %, maximum body height 46.68 %, maximum body width 22.89 %.  Body length of river perch was in average: 24.5 cm, body length without tail fin 20.9 cm, body mass 233.9 g, Fulton’s condition factor 2.4.  The length of head averages 18.58 %, maximum body height 33.17 %, maximum body width  23.58 %, the data are presented in APPENDIX E (table E.1, table E.2).
In Bolshoy Kak L., golden carp is met with not very large sizes, maximum value of Fulton’s condition factor was 5.3. River perch, compared to crucian, is met with relatively large sizes and masses, Fulton’s condition factor is compliant for this species.
In result of investigation, in Tastemirovka L. crucian carp is a dominant species, it was caught in the net with mesh size of 20 to 50 mm. According to the findings, body length of crucian carp was in average: 23.6 cm, body length without tail fin 19.3 cm, body mass 321.3 g, Fulton’s condition factor 4.1.  The length of head averages 20.02 %, maximum body height 46.45 %, maximum body width  22.55 %, the data are presented in APPENDIX E (table E.3).  
In Tastemirovka L., crucian carp is met in large numbers. The majority of fish is of medium size, maximum value of Fulton’s condition factor was 5.8. Northern pike with body length of 40 cm, body mass of 423 g,  peled with body length of 16 cm, body mass of 54 g were found in single quantities.
Thus, we have established the following species composition of ichthyofauna in Lastochka lake – 4, in Tastemirovka lake – 3,  in Bolshoy Kak lake – 2 representatives of ichthyofauna. 
By species composition, in Lastochka lake populations of roach, river perch, golden carp and ide were found; in Tastemirovka lake – crucian carp, northern pike, peled; in Bolshoy Kak lake – river perch, golden carp.  
The prevalence by length frequency was noted for roach, river perch in Lastochka lake, river perch in Bolshoy Kak lake, crucian carp in Tastemirovka lake. It is evidence that the population is in good living conditions. 
By age composition, in Lastochka lake roach, river perch are met in all age groups. In Bolshoy Kak lake river perch is met in all age groups, golden carp – in junior age groups. In Tastemirovka lake dominant age group is 3+ - 4+ years.
In general, by biological indicators the population of fish in the lakes under investigation is in stable condition. Fulton’s condition factor is compliant for each species. It suggests sufficient food supply for the existence of each species.   

3.6 Investigation of safety and quality of fish in the water basins of the North-Kazakhstan region, as well as development of new research methods
Determination of common qualitative indicators (organoleptic and physical-chemical studies). To conduct the studies, we took samples from individual water basins of the North-Kazakhstan region (Lastochka lake of Shal akyn district, Bolshoy Kak and Tastemirovka lakes of Timiryazev district). In result of studies conducted it was established that fish, caught from these water basins, complied with the requirements for high-quality fish by organoleptic and biochemical indicators. Organoleptic indicators were as follows: mucus on the surface was not copious, was transparent, without foreign smell; the scale fitted tightly to the skin, it was smooth, shining, scarcely pulled out; eyes are prominent, clear, cornea is transparent; mouth is closed; gills are bright red, opercula fit tightly; belly is not swollen, it is resilient; internal organs are well distinguishable; consistency is resilient.
Biochemical indicators of sampled fish from the lakes were within normal as well – tissue smears were poorly stained, during microscopy microbial bodies were not found, pH degree in all samples of fish was within normal and ranged from 6.2±0.2 (Tastemirovka lake), 6.3±0.2 (Lastochka lake) to 6.6±0.02 (Bolshoy Kak lake). Reactions to ammonia and hydrogen sulfide are negative, to peroxidase – positive in all samples, which is specific to high-quality fish.
Thus, we established that organoleptic and biochemical indicators of fish from the investigated water basins of the North-Kazakhstan region correspond to norms in all cases.
Establishing infection with helminthoses and bacterioses of fish in the water basins of the North-Kazakhstan region. When investigating the fish, caught from Lastochka lake, infection with helminthoses of crucian and perch was not found, for roach, among 12 investigated 2 demonstrated instar of post-diplopstomiasis (caused by trematode Posthodiplostomum cuticola), herewith, prevalence was 16.6% and intensity - 3-6 cysts, the data are presented in APPENDIX F (table F.1).
When investigating the fish from Bolshoy Kak lake, among 18 investigated specimens of roach, 3 specimens showed cysts of post-diplopstomiasis, prevalence as 16.6%, intensity varied from 3 to 5 cysts. In crucian, perch and ide samples, helminthoses were not found.
During investigation of fish from Tastemirovka lake, 3 from 23 investigated crucians showed ligulas, prevalence was 13.04% and intensity - 5-6 slugs. In roach and perch infection with helminthoses was not found. 
Thus, the most common condition of fish in individual water basins of the North-Kazakhstan region is post-diplopstomiasis, which was diagnosed in roach from two water basins, infection with ligulas was found more rarely in crucian from one water basin.
During clinical investigation of fish for bacterioses, typical signs of diseases were not found.
Determination of residual quantities of toxic elements and radioactive nuclides in fish flesh. When determining the content of residual quantities of toxic elements in fish flesh of the North-Kazakhstan region water basins, residual quantities of toxic elements were found in insignificant amounts, and exceedance of MAC was not observed. Thus, content of cadmium in the highest amount was determined in fish flesh from Tastemirovka lake, where its quantity was equal to 0.0076±0.00001 mg/kg, in the lowest – in fish from Bolshoy Kak lake – 0.0012±0.0001 mg/kg. In the fish from Lastochka lake the content of cadmium was 0.0027±0.0002 mg/kg, the data are presented in APPENDIX G (table G.1).
The content of lead in fish from Lastochka, Bolshoy Kak and Tastemirovka lakes had no significant differences, and was equal to 0.0027±0.0001, 0.0046±0.0002 and 0.0042±0.0002 mg/kg, respectively. Residual quantities of mercury were found not in all samples of fish. Thus, in Lastochka lake, among 9 samples its quantities were present in three samples only and averaged 0.0026±0.0001 mg/kg, in Bolshoy Kak lake residual quantities of mercury were found in all samples and accounted 0.00206±0.0001 mg/kg. In fish from Tastemirovka lake trace quantities of mercury were found.
Content of arsenic in maximum amount was found by us in the samples of fish from Lastochka lake, where it was equal to 0.0132±0.002 mg/kg, then in Tastemirovka lake – 0.0130±0.0001 mg/kg and in Bolshoy Kak lake – 0.0027±0.0001 mg/kg.
To sum up, residual quantities of toxic elements in fish flesh from individual water basins of the North-Kazakhstan region do not exceed the normal value. By their content, the highest amount of lead was found in the fish from Lastochka lake, arsenic - in the fish from Tastemirovka lake, the content of cadmium had no significant differences and mercury was found not in all samples, thus, in fish from Tastemirovka lake its trace quantities were found.
Exceedance of MAC was not observed, herewith, residual quantities of radioactive nuclides were found not in all samples of fish. Thus, content of cesium 137 in fish from Lastochka lake was found in six samples and accounted 7.04 Bq/kg, in the fish from Bolshoy Kak lake, in four samples – 4.46 Bq/kg, in the fish from Tastemirovka lake- in 7 samples and was in average 1.34 Bq/kg, the data are presented in APPENDIX G (table G.2).
Residual quantities of strontium 90 were found in all samples. Thus, in the fish from Lastochka lake its content was 6.56 Bq/kg, in the fish from Bolshoy Kak lake – 5.12 Bq/kg and in the fish from Tastemirovka lake – 6.7 Bq/kg.
To sum up, we established the presence of insignificant residual quantities of radioactive nuclides, herewith, the content of cesium in individual samples of fish was not found, exceedance of maximum allowable concentrations was not noted, which implies safety of fish. 
Development of new methods of fish investigation. We tested physical method with determination of refraction coefficient of water extracts from fish flesh of various degrees of freshness to develop the new method of quality determination of fresh fish.
To set up an experiment, we prepared 3 samples of fish of various degrees of freshness: fresh, of doubtful freshness and old fish.
Water extracts at a ratio of 1:10 were prepared from each sample of fish. The prepared extracts from fish flesh were exposed to investigation for determination of refraction index using manual refractometer atago (Japan).
Determination of refraction index by refractometer is based on measurement of light rays refraction depending on the content and ratio of dry matter and water in the solution. The more dry matter there is, the higher the refraction index. 
As a result of experiment carried out, we established that the refraction index of water extract from fresh fish flesh was in average 1.334, of doubtful freshness – 1.322, and of old fish – 1.301, i.e. significant decrease of refraction coefficient is observed.
Thus, determination of refraction coefficient may be used as an additional method of determination of fish freshness. 
4 Summary and evaluation of the research results
In the period from 2018 to 2019, hydrochemical regime of the water in the water basins of Akmola (Shnet L., Shelkar L., Maidan dam, Uyaly-Shalkar L.), Karagandy (Toksumak L., Balyktykol L., dam of station no. 1 of Pokornoye village, dam DSU-58), North-Kazakhstan (Lastochka L., Bolshoy Kak L., Tastemirovka L.) regions was investigated.  Indicators of the hydrochemical regime of water in the investigated water basins was within allowable concentrations, only in two lakes moderate contamination was noted (Shelkar L. of Akmola region, Toksumak L. of Karagandy region). In Shelkar and Toksumak lakes color index exceeded MAC by 3-5 degrees. Also, it can be noted that in Shelkar lake increase of this index is possibly related to the absence of fish in the water basin.
When investigating the influence of hydrochemical regime on the productivity, using the example of water mineralization for the numerical strength and biomass of zooplanktons. Three water basins from three regions were investigated (Uyaly-Shalkar L. of the Akmola region, Toksumak L. of the Karagandy region, Lastochka L. of the North-Kazakhstan region). The influence of the increased level of mineral substances on reduction of numerical strength and biomass of zooplankton was observed. For hydrochemical regime, the water basins of Akmola (Shnet L., Shelkar L., Maidan dam, Uyaly-Shalkar L.), Karagandy (Toksumak L., Balyktykol L., dam of station no. 1 of Pokornoye village, dam DSU-58), North-Kazakhstan (Lastochka L., Bolshoy Kak L., Tastemirovka L.) regions were classified in accordance with the O.A.Alekin’s classifier. In the water basins under investigation in Akmola, Karagandy, North-Kazakhstan regions the taxonomic composition of zooplankton is represented: in Uyaly-Shalkar L. - 12, Shnet lake - 7, Shelkar lake - 6, Maidan dam – 9; in Toksumak L. -11, Balyktykol L. -9, in dam no.1- 7,  dam DSU-58- 13; Lastochka L.- 9, Bolshoy Kak L.- 7, Tastemirovka L.- with 5 species of zooplanktons. Morphometrical peculiarities of index species in Uyaly-Shalkar lake of the Akmola region, in Toksumak lake of the Karagandy region,  in Lastochka lake of the North-Kazakhstan region were studied. Theoretical distribution polygon by body length and mass of dominating species of three species was calculated, which was approximated to Gauss curve, prompting suggestions that population of dominating species of Uyaly-Shalkar, Toksumak and Lastochka lakes are in a state of dynamic equilibrium. Also, average seasonal biomass of zooplankton and benthic organisms was studied and possible production of output by these communities was calculated. Classification by trophicity (food capacity) of water basins was carried out and species composition of ichthyofauna was investigated: in Uyaly-Shalkar  L. - 9, in Shnet L. - 4,  in Maidan dam – 3,  Toksumak L. -6, in dam DSU-58 – 4, dam no. 1 -1, Balyktykol L.- 1, Lastochka L. – 4, Tastemirovka L. – 3,  Bolshoy Kak L. – 2 representatives.
During assessment of quality and safety of fish in the period from 2018 to 2020 in the water basins of Akmola, Karagandy and North-Kazakhstan regions, we studied the fish, sampled from nine water basins (three water basins in each region). At the same time, it was established that organoleptic and physical-chemical parameters met the regulatory requirements, which is specific to freshly-caught healthy fish, good sanitary state of water basin and satisfactory conditions of fish catching and transportation.  However, in individual cases red spots on the bodies of fish were observed, specific to bacterial hemorrhagic septicemia, namely, in solver porgy in Akmola (Shnet lake of Tselinograd district), Karagandy regions (dam DSU-58 of Nurinsky district), this disease was not found in the fish of water basins of the North-Kazakhstan region. This disease occurs in the water basins, often contaminated with organic waste, it is possible that neat the water basin there is a pastureland of live-stock animals and cattle farms present. The causative agent, Aeromonas pseudomonas punctata, is conditionally pathogenic for virtually all freshwater fish, particularly, for the cyprinoid fishes.
Determination of residual quantities of toxic elements in the fish flesh was carried out in the context of species and in the context of water basins in various districts and regions. Herewith, it was established that accumulation of toxic elements in the flesh of various fish species is uneven, they are mostly concentrated in the flesh of such fish as - crucian, roach, carp, and in lesser amounts – in pike. This uneven accumulation of toxic elements is most likely related to nutrition of fish, where pike is on the top of food chain and prone to contamination least of all.
During analysis of contamination degree with toxic elements of fish by water basins in Akmola region, the most dangerous is fish from Uyaly-Shalkar lake (Korgalzhyn district), where residual quantities of cadmium exceed the quantities in Shnet lake (Tselinograd district) and Maidan dam (Arshaly district) by 3.5 times, mercury – by 1.8 times and lead – by 1.5 and 2.8 times. This, most probably, is due to the fact that the latter two water basins are undrained for the last two years, nourishment of lakes takes place due to precipitations, while Uyaly-Shalkar lake is nourished along with that due to Nura river overflow in spring period, which, according to the data of environmental bureau, is adverse by contamination with toxic elements. 
When determining the residual quantities of toxic elements in the fish flesh from the water basins of Karagandy region, exceedance of maximum allowable concentrations was not found as well. The fish from dam DSU-58 (Nurinsky district), located in the vicinity of Nura river, turned out to be most contaminated with mercury and lead. This water basin is close to Nura river, which is often contaminated with manmade wastes by metallurgical complexes of Temirtau c., during spring overflow the water from it may get to the water basin. Besides, this water basin is undrained, which may also contribute to higher accumulation of toxic elements. 
In the fish from water basins of the North-Kazakhstan region, residual quantities of lead, arsenic and cadmium were found in insignificant amounts, and residual quantities of mercury were found in individual samples, in the fish from Tastemirovka lake its trace amounts were found. This region is the least exposed to man-made impact and has environmental benefits.
Residual quantities of radioactive nuclides in the fish flesh from water basins in Akmola region were found in virtually all samples, while in the fish flesh from water basins in Karagandy region residual quantities of radioactive nuclides were almost not found, apart from individual cases. Similar pattern is observed in the fish from the water basins in the North-Kazakhstan region as well (presence of residual quantities of radioactive nuclides in insignificant amounts was established, herewith there was no content of cesium in fish flesh in the majority of cases).  In Akmola region, there is a number of mining and concentrating plants on uranium production, where mining was earlier open, cases of smog and dust generation, which may cause radioactive contamination of environment, including water basins, were not infrequent. While in Karagandy and North-Kazakhstan region the number of such facilities is much lower. As far as is known, in case of single contamination of fish even with large amounts of radioactive isotopes their accumulation in the body happens to be insignificant.
During investigation for helminthoses, the most widespread diseases of fish in the water basins of Akmola, Karagandy and North-Kazakhstan regions are post-diplopstomiasis, opisthorchiasis was diagnosed with high prevalence (Maidan dam of Arshaly district), infection with ligulas and diplopstomiasis were diagnosed more rarely. This is most likely associated with the inhabitation of fish-eating birds (gulls, egrets and peepers) and large amount of volutes, pond snails and small crustaceans in these water basins, which are the main elements of helminths’ life span, as well as location in the vicinity of settlements (primary source of opisthorchiasis spread is human and carnivorous animals).

CONCLUSION
1. Patent-information researches were carried out for the period from 1998 to 2020. 102 patents for inventions were found, 65 titles of protection are the closest to the subject of research being investigated. More than 111 literature sources were reviewed.  
2. Hydrochemical regime of water in the water basins under investigation in Akmola, Karagandy and North-Kazakhstan regions was within allowable concentration (Shnet L., Maidan dam, Uyaly-Shalkar L. of Akmola region; dam of station no. 1 of Pokornoye village, dam DSU-58 of Karagandy region; Lastochka L., Bolshoy Kak L., Tastemirovka L.). Moderate contamination was observed in individual water basins only (Shelkar L. of Akmola region, Toksumak L. of Karagandy region).
When investigating the impact of hydrochemical regime on productivity, three water basins in three regions (Uyaly-Shalkar L. of Akmola region, Toksumak L. of Karagandy region, Lastochka L. of North-Kazakhstan region) were studied. It was noted that with the increase of water mineralization in July from 205 to 508 mg/l, productivity of zooplanktons is reduced in Uyaly-Shalkar lake from 170.03 to 152.6 thousand specimens/m3, in Toksumak lake – from 114.79 to 101.14 thousand specimen/m3, in Lastochka lake – from 102 to 100.01 thousand specimens/m3. Similar trend was observed for the pair “mineralization – biomass” as well. 
3. The lakes of Akmola, Karagandy and North-Kazakhstan regions under investigation were determined according to the classifier of O.A.Alekin for hydrochemical composition. Uyaly-Shalkar lake is of hydrocarbonate class, group of calcium, first type; Shnet lake – sulfate class, calcium group, first type; Shelkar lake is of chloride class, natrium group, second type; Maidan dam – hydrocarbonate class, calcium group, second type; Toksumak L. is of hydrocarbonate class, natrium group, second type; Balyktykol L. refers to hydrocarbonate class, calcium group, first type; dam no. 1 – sulfate class, calcium group, first type; dam DSU-58 – chloride class, calcium group, first type; Lastochka lake is of hydrocarbonate class, calcium group, third type; Bolshoy Kak lake – chloride class, natrium group, second type; Tastemirovka  lake is of hydrocarbonate class, calcium group, second type.
4. In the water basins of Akmola, Karagandy, North-Kazakhstan regions under investigation, taxonomic composition of zooplankton is represented: in Uyaly-Shalkar L. – with 12 species of zooplanktons, Shnet lake - 7, Shelkar lake - 6, Maidan dam– 9; in Toksumak L. -11, Balyktykol L. -9, in dam no. 1- 7,  dam DSU-58- 13; Lastochka L. - 9, Bolshoy Kak L.- 7, Tastemirovka L. – with 5 species of zooplanktons. 
5. By morphometrical peculiarities, the index species in Uyaly-Shalkar lake of Akmola region is Daphnia  longispina, in Toksumak lake of Karagandy region - Daphnia pulex,  in Lastochka lake of North-Kazakhstan region - Asplanchna priodonta. Theoretical distribution polygon, calculated for the population of Daphnia  longispina in modal and near-modal classes, was 82.4% for theoretical calculations, for empirical – 70%; for Daphnia pulex, theoretical calculations - 81%, empirical – 70%; Asplanchna priodonta with high concentration of specimens in modal and near-modal classes – 78,5%, with theoretical calculations and 60%.  The data suggest that populations of dominant species are in a state of dynamic equilibrium.
6. As a result of investigations, average seasonal biomass of zooplankton and benthic organisms in the water basins of Akmola, Karagandy and North-Kazakhstan region was established. Average seasonal biomass of zooplankton in Uyaly-Shalkar L. was 5.73-6.02, g/m3, Shnet L. – 5.2-5.53 g/m3, Shelkar L. – 3.14 g/m3. In total average seasonal biomass in Maidan dam Daphnia  longispina prevailed with specific biomass of 65.2-75.1 %. In water basins of Karagandy region – in Toksumak L. – 4.43-5.33, g/m3, Balyktykol L. – 2.91-3.58 g/m3,  dam no.1 – 3.25 g/m3, dam DSU-58 D.pulex prevailed with specific biomass of 45.2-63.2 %. In the water basins of the North-Kazakhstan region, in Lastochka L. average seasonal biomass was 4.93-5.85, g/m3, Bolshoy Kak L. – 3.54-3.79 g/m3, in Tastemirovka lake Asplanchna priodonta was prevalent (1.37 g/m3). Among benthic organisms, by average seasonal biomass in the lakes of Akmola region under investigation oligochaetes dominate – from 45.2 to 48.5 % of specific biomass, herewith, their total average seasonal biomass varies from 8.61 to 8.98 g/m2. Among benthic organisms, by average seasonal biomass in the water basins of Karagandy region oligochaetes dominate as well – from 35.4 to 39.2 % of specific biomass, herewith, their total biomass varies from 6.02 to 7.05 g/m2. Among benthic organisms, by average seasonal biomass in the water basins of North-Kazakhstan region Mollusca dominate – from 32 to 34 % of specific biomass, herewith, their total biomass varies from 7.3 to 7.5 g/m2. The lowest biomass and numerical strength were noted in chironomids – from 0.15 to 0.31 g/m2 with specific biomass of 2.03- 3.1 %.
7. Based on the average seasonal biomass of zooplankton and benthos in investigated water basins, possible production of output was calculated for these communities in Akmola region (Uyaly-Shalkar L.- 784.55 kg/ha, the lowest is in Shnet L. – 120.43 kg/ha), in Karagandy region (Toksumak L. – 423.1 kg/ha, the lowest is in dam no.1- 156.3 kg/ha) and North-Kazakhstan region (Lastochka L. - 254,3 kg/ha, the lowest is in Tastemirovka L.- 99.7 kg/ha). 
8. When performing classification by trophicity (food capacity), it was established that water basins of Akmola region (Uyaly-Shalkar, Shnet lakes are eutrophic,  Maidan dam and Shelkar lake - mesotrophic), water basins of Karagandy region (Toksumak L. and dam DSU-58 are eutrophic, dam no.1 and Balyktykol lake – mesotrophic), water basins of North-Kazakhstan region (Lastochka L. is eutrophic, Bolshoy Kak and Tastemirovka lakes - mesotrophic).
9. Species composition of the ichthyofauna in the water basins of Akmola, Karagandy, North-Kazakhstan region are represented: in Uyaly-Shalkar  L. – with 9species, in Shnet L. - 4,  in Maidan dam – 3,  Toksumak L. - 6, in dam DSU-58 – 4, dam no.1 -1, Balyktykol L. - 1, Lastochka L. – 4, Tastemirovka L. – 3,  Bolshoy Kak L. – with 2 representatives of ichthyofauna. 
10. Among the water basins of Akmola region, in Uyaly-Shalkar L. Golden carp and bream were found in all age-length groups, in Shnet lake crucian carp was mainly met in junior age groups, while golden carp was mainly in senior age groups. The prevalence of Siberian roach and perch in Maidan dam was observed in all age-length groups, which is indicative of good conditions of existence of these populations.  Among the water basins in Karagandy region, by numerical strength in Toksumak L. dimension group from 13 to 19 cm dominates. Roach is met in dimension classes from 9 to 21 cm. In the remaining water basins fish of junior age groups mainly prevailed as well in the net yields. By numerical strength, in dam DSU-58 dimension group from 15 to 21 cm dominates. By age composition, in Toksumak lake - roach, river perch and golden carp, and in dam DSU-58 golden carp and tench are met in all age groups. In dam no. 1 and Balyktykol lake golden carp is met mainly in junior age groups.  In the water basins of North-Kazakhstan region with regards to the prevalence by length frequency roach, river perch in Lastochka lake, river perch in Bolshoy Kak lake, crucian carp in Tastemirovka lake were noted. By age composition, in Lastochka lake roach, river perch are met in all age groups. In Bolshoy Kak lake river perch is met in all age groups, golden carp – in junior age groups. In Tastemirovka lake dominant age group is 3+ - 4+ years. In general, by biological indicators fish population in the water basins under investigations are in stable state. 
11. When determining the qualitative indicators, it was established that organoleptic and biochemical indicators of fish from water basins in Akmola, Karagandy, North-Kazakhstan regions have no deviations from normal and have signs, specific to high-quality fish. 
12. When investigating the fish from water basins of Akmola region for helminthoses, high infection rate with opisthorchiasis of roach from the Maidan dam (Arshaly dam) with high prevalence of 72% and intensity of 1-8 was established. The fish in the water basins of Karagandy region was most frequently infected with post-diplopstomiasis, which was diagnosed in roach in all water basins of three districts, herewith, the highest infection rate was observed in the fish from DSU-58 of Nurinsky district, where prevalence was 42.8%. In rare cases diplopstomiasis was found in roach from Toksumak L., where prevalence was 12.5%, as well as infection with ligulas in roach and crucian from dam DSU-58, where prevalence was relatively 27 and 14.2%.  In the North-Kazakhstan region the most common condition of fish is also post-diplopstomiasis, which was diagnosed in roach from two water basins, herewith the prevalence was 16.6% and intensity - 3-6 cysts, more rarely – infection with ligulas of crucian, which was registered in Tastemirovka lake only, where prevalence was 13.04%.
13. When investigating the infection of fish with bacterioses, isolated cases of infection of golden carp with bacterial hemorrhagic septicemia in Shnet lake (Tselinograd district of Akmola region) and dam DSU–58 (Nurinsky district of Karagandy region) were found, in the fish from water basins of the North-Kazakhstan region clinical signs of bacterioses were not found.
14. In Akmola region the most contaminated with toxic elements is fish from Uyaly-Shalkar lake of Korgalzhyn district, where residual quantities of cadmium exceed those levels in water basins of Tselinograd (Shnet lake) and Arshaly (Maidan dam) regions by 3.5 times, for mercury – by 1.8 times and lead – 1.5 and 2.8 times. In Karagandy region the most contaminated with mercury and lead is from dam DSU-58, where their quantities were respectively 0.0026 and 0.0031mg/kg, residual quantities of arsenic and cadmium had no differences. In the fish from water basins in North-Kazakhstan region contamination with toxic elements was insignificant, cadmium content in the highest amount was found in fish flesh from Tastemirovka lake, where its amount was 0.0076±0.00001 mg/kg, the quantity of lead and arsenic had no significant differences, mercury was found in trace quantities. Herewith, in all investigated water basins exceedance of MAC of toxic elements in fish was not found.
15. During determination of residual quantities of radioactive nuclides, we established that in the fish from water basins in Akmola and North-Kazakhstan regions radioactive nuclides were found in individual samples, in Karagandy region they were virtually not found, herewith, exceedance of maximum allowable concentrations was not observed, which suggests safety of fish by this parameter. 
16. Raid test methods for determination of good quality of fresh fish were developed that allow quickly and reliably determining the quality of fish. Utility model patent was received for one of the methods – no.4463, 13.11.2019, one application for invention rights was filed to the republican patent bureau as well (APPENDIX I- Utility model patent, APPENDIX J- Application for grant of a patent of the Republic of Kazakhstan for utility model).
17. In 2020, 2 articles, recommended by CCES RK were published, 1 article in foreign peer-reviewed journal, included in Scopus base (percentile by international sciences -72. 1 recommendation for the production in the field of fishing industry was issued (APPENDIX K- List of published works on project for 2020). In 2019, 3 articles, recommended by CCES RK, and 1 article in foreign peer-reviewed journal, included in Scopus base, were published (percentile by zoology -39), utility model patent was obtained (APPENDIX L - List of published works on project for 2019). In 2018, 1 article was published in peer-reviewed scientific journal from RSCI (APPENDIX  M- List of published works on project for 2018).
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Annex 1.4
to the Agreement №__ dated _______ 2018
for grant funding
[bookmark: _Hlk53785614]
TECHNICAL SPECIFICATIONS AND
CALENDAR WORK PLAN

By agreement №_____ dated __________________2018 year


1. «S. SEIFULLIN KAZAKH AGRO TECHNICAL UNIVERSITY» JSC

1.1 By priority: 4. Life and health sciences
1.2 By sub-priority: 4.1. Basic and applied research in the field of biology. Ecological problems. Assessment and problems of biodiversity conservation of flora and fauna of the Republic of Kazakhstan. Scientific basis for the rational use and reproduction of biological resources.
1.3 On the topic of the project: № AP05131273 "Assessment of the bioproductivity of inland water bodies of Northern and Central Kazakhstan with the definition of food safety of fish products."
1.4 The total amount of the project is 30,000,000 (thirty million) tenge, including a breakdown by years, for the performance of work in accordance with paragraph 3:
- for 2018 - in the amount of 10,000,000 (ten million) tenge;
- for 2019 - in the amount of 10,000,000 (ten million) tenge;
- for 2020 - in the amount of 10,000,000 (ten million) tenge.

2. Characteristics of scientific and technical products by qualification features and economic indicators

2.1 Direction of work: basic research.
2.2 Field of application: Applied research in the field of agriculture, aquaculture and veterinary medicine.
2.3 Final result:
- for 2018 year: 
Literary data of domestic and foreign authors will be studied, monitoring of inland water bodies in the regions of Northern and Central Kazakhstan will be carried out. The lakes will be classified according to the O.A. Alekin's classifier, the morphometric features of the leading species of zooplankton and their production characteristics, the average seasonal biomass of zooplankton and benthos will be studied. The size-age and species composition of fish, general quality indicators, the degree of fish contamination with residual amounts of heavy metal compounds, radionuclides will be established, and the most common helminthiases and bacterioses of fish reservoirs of the Akmola region will be identified. Publication of 1 article;
- for 2019 year: 
The lakes will be classified according to O.A. Alekin's classifier. The morphometric features of the leading zooplankton species and their production characteristics, the average seasonal biomass of zooplankton and benthos of inland water bodies will be studied. The size, age and species composition of fish, general quality indicators, the degree of fish contamination with residual amounts of heavy metal compounds, radionuclides will be established, and the most common helminthiases and bacteriosis of fish in water bodies of the Karaganda region will be identified. Publication of 2 articles;
- for 2020 year: 
The classification of the lakes will be carried out according to the classifier of O.A. Alekin. The morphometric features of the leading zooplankton species and their production characteristics, the average seasonal biomass of zooplankton and benthos of inland water bodies will be studied. The size-age and species composition of fish, general quality indicators, the degree of fish contamination with residual amounts of heavy metal compounds, radionuclides will be established, and the most common helminthiases and bacterioses of fish in inland water bodies of the North Kazakhstan region will be identified, and also effective methods for determining the quality of fish products will be developed. Recommendations for production in the fisheries’ industry will be developed. Publication of 3 articles. 
In general, based on the results of scientific research, it is planned to publish 6 scientific articles in peer-reviewed scientific journals: of which 3 articles in the list of publications recommended by the Committee for Control of Education and Science of RK for publication of scientific results, 2 articles in Scopus, and 1 article in RSCI (Russian Science Citation Index), and preparation of recommendations for nature users on the rational use of water bodies and stocking them with valuable fish species.
2.4 Patent ability: The research results are patentable, but the project does not provide  obtaining titles of protection.
2.5 Scientific and technical level (novelty): The changes in the number of zooplankton and benthic organisms in medium and small lakes of Central and Northern Kazakhstan will be revealed. A comprehensive study of reservoirs will be carried out according to a number of parameters — hydro chemical, hydro biological regime. The assessment of the influence of environmental factors on the formation of their numerical and production indicators will be given, the species and size-age composition of the ichthyological fauna will be studied. Based on the data obtained, the calculation of the natural bioproductivity of the studied reservoirs will be carried out. The scientifically substantiated assessment of the bioavailability of reservoirs and the safety of fish products, as well as recommendations for their rational use will be given. 
2.6 The use of scientific and technical products is carried out: by the Contractor by agreement with the Customer.
2.7 Type of the result use in scientific and (or) scientific and technical activities:
Reports, articles in scientific journals by profile.

3. Name of work, terms of implementation and results
	 Task code, stage
	Name of work under the Agreement and the main stages of its implementation *
	Date for the implementation *
	The Expected Result *

	
	
	start
	ending
	

	2018 year

	1
	Conduct the patent information search with a depth of research up to 20 years, and monitor the production of fish products in inland waters.
	January
2018 year
	March
2018 year
	[bookmark: _Hlk53784631]The patent information search will be carried out with a depth of research up to 20 years. The monitoring of fish production in inland waters will be conducted. The literature indicates of domestic and foreign authors will be studied, monitoring of lakes by regions will be carried out. The studies will include reservoirs of Akmola region.

	2
	Study the features of the hydrochemical regime of inland water bodies and its effect on productivity.
	April 2018 year

	1 November,
2018 year

	[bookmark: _Hlk53784742]The peculiarities of the hydro chemical regime of inland water bodies and its impact on productivity will be studied. The lakes will be classified according to O.A. Alekin's classifier. The studies will include water bodies of Akmola region.

	3
	Study the taxonomic composition, structure of zooplankton and benthos in water bodies.
	April 2018 year

	1 November,
2018 year

	The taxonomic composition, structure of zooplankton and benthos in water bodies will be studied. The morphometric features of the leading zooplankton species and their production characteristics, the average seasonal biomass of zooplankton and benthos for inland water bodies will be studied. The research will include water bodies of Akmola region. Publication of 1 article in a peer-reviewed scientific journal (Russian Science Citation Index).

	4
	Establish the average seasonal biomass of zooplankton and benthos . On their basis, calculate the possible production of products of these communities.
	September
2018 year

	1 November,
2018 year

	The average seasonal biomass of zooplankton and benthos will be determined and the potential production of these communities will be calculated on their basis. The characteristics of zooplankton and benthos of middle lakes in Northern and Central Kazakhstan will be given, the bio productivity of reservoirs will be determined, a forecast will be obtained, and the classification of lakes by trophicity (feeding) will be carried out, and the predicted annual catch will be calculated. The research will include reservoirs of Akmola region.

	5
	Determination of the size, age and species composition of fish in inland waters.
	April 2018 year

	1 November,
2018 year

	The size, age and species composition of inland fish will be established. The research will include reservoirs of Akmola region.

	6
	Study the safety and quality of fish caught in the water bodies of Northern and Central Kazakhstan, as well as to develop new research methods.
	May 
2018 year
	September
2018 year

	The safety and quality of fish caught in the water bodies of Northern and Central Kazakhstan will be studied. New reliable and effective research methods will be developed to determine the quality of fish products.
  General quality indicators, the degree of fish contamination by residual amounts of heavy metal compounds, radionuclides will be established, and the most common helminthiases and bacterioses of fish in inland waters will be identified. The research will include reservoirs of Akmola region.

	2019 year

	1
	Conduct patent information search with a depth of research up to 20 years, and monitor the production of fish products in inland waters.
	January
2019 year

	March
2019 year

	The patent information search will be carried out with a depth of research up to 20 years. Monitoring of fish production in inland waters will be carried out. Literary data of domestic and foreign authors will be studied, monitoring of lakes by regions will be conducted. The studies will include water bodies of Karaganda region.

	2
	Study the features of the hydrochemical regime of inland water bodies and its effect on productivity.
	April 2019 year

	1 November,
2019 year

	The  features  of the hydrochemical regime of inland water bodies and its impact on productivity will be studied. The lakes will be classified according to O.A. Alekin's classifier, the studies will include water bodies of Karaganda region.

	3
	Study the taxonomic composition, structure of zooplankton and benthos in water bodies.
	April 2019 year

	1 November,
2019 year

	The taxonomic composition, structure of zooplankton and benthos in water bodies will be studied. The morphometric features of the leading zooplankton species and their production characteristics, the average seasonal biomass of zooplankton and benthos for inland water bodies will be studied. The research will include water bodies of Karaganda region.

	4
	Establish the average seasonal biomass of zooplankton and benthos and, on their basis, calculate the possible production of products of these communities.
	September
2019 year

	1 November,
2019 year

	The average seasonal biomass of zooplankton and benthos will be determined and the potential production of these communities will be calculated on their basis. The characteristics of zooplankton and benthos of middle lakes in Northern and Central Kazakhstan will be given, the bio productivity of reservoirs will be determined, a forecast will be obtained, and the classification of lakes by trophicity (feeding) will be carried out, and the predicted annual catch will be calculated. The research will include water bodies of Karaganda region.

	5
	Determination of the size, age and species composition of fish in inland waters.
	April 2019 year

	1 November,
2019 year

	The size, age and species composition of inland fish will be established. The research will include water bodies of Karaganda region.

	6
	Study the safety and quality of fish caught in the water bodies of Northern and Central Kazakhstan, as well as to develop new research methods.
	May 
2019 year
	September
2019 year
.

	The safety and quality of fish caught in the water bodies of Northern and Central Kazakhstan will be studied. And also new reliable and effective research methods will be developed to determine the quality of fish products. General quality indicators, the degree of fish contamination by residual amounts of heavy metal compounds, radionuclides will be established. The most common helminthiases and bacterioses of fish in inland waters will be identified. The research will include water bodies of Karaganda region.  Publication of 1 article in the edition included in the list by the Committee for Control of Education and Science of RK for publication of scientific results, publication of 1 article in a foreign cited edition with a non-zero impact factor Scopus.








	2020 year

	1
	Conduct patent information search with a depth of research up to 20 years, and monitor the production of fish products in inland waters.
	January
2020 year

	March 
2020 year
.
	Patent information search will be carried out with a depth of research up to 20 years. Monitoring of fish production in inland waters will be carried out. Literary data of domestic and foreign authors will be studied, monitoring of lakes by regions will be conducted. The studies will include water bodies of North Kazakhstan region.

	2
	Study the features of the hydrochemical regime of inland water bodies and its effect on productivity.
	April 2020 year

	1 November,
2020 year
.
	The  features  of the hydrochemical regime of inland water bodies and its impact on productivity will be studied. The lakes will be classified according to O.A. Alekin's classifier. The studies will include water bodies of North Kazakhstan region.

	3
	Study the taxonomic composition, structure of zooplankton and benthos in water bodies.
	April 2020 year

	1 November,
2020 year

	The taxonomic composition, structure of zooplankton and benthos in water bodies will be studied. The morphometric features of the leading zooplankton species and their production characteristics, the average seasonal biomass of zooplankton and benthos for inland water bodies will be studied.  The studies will include water bodies of North Kazakhstan region.

	4
	Establish the average seasonal biomass of zooplankton and benthos . On their basis, calculate the possible production of products of these communities.
	September, 2020 year

	1 November,
2020 year

	The average seasonal biomass of zooplankton and benthos will be determined and the potential production of these communities will be calculated on their basis. The characteristics of zooplankton and benthos of middle lakes in Northern and Central Kazakhstan will be given, the bio productivity of reservoirs will be determined, a forecast will be obtained, and the classification of lakes by trophicity (feeding) will be carried out, and the predicted annual catch will be calculated. Research will include reservoirs of North Kazakhstan region.

	5
	Determination of the size, age and species composition of fish in inland waters.
	April 2020 year

	1 November,
2020 year

	The size, age and species composition of inland fish will be established. The research will include reservoirs of North Kazakhstan region. 

	6
	Study the safety and quality of fish caught in the water bodies of Northern and Central Kazakhstan, as well as to develop new research methods.
	May 
2020 year
	September 
2020 year

	The safety and quality of fish caught in the water bodies of Northern and Central Kazakhstan will be studied. New reliable and effective research methods will be developed to determine the quality of fish products.
  General quality indicators, the degree of fish contamination by residual amounts of heavy metal compounds, radionuclides will be established, and the most common helminthiases and bacterioses of fish in inland waters will be identified. The research will include reservoirs of North Kazakhstan region.

	7
	Develop the recommendations for production
	August
2020 year
	1 November,
2020 year


	The recommendations for production in the fisheries industry will be developed. Publication of 2 articles in the list of publications recommended by the Committee for Control of Education and Science of RK for publication of scientific results, publication of 1 article in a foreign cited edition with a non-zero impact factor Scopus.
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APPENDIX C
Ichthyofauna of the lakes of the North-Kazakhstan region 

Table C.1 – Ichthyofauna of the lakes of the North-Kazakhstan region
	Name
	Characteristics
	State of population

	Kazakh
	Russian
	Latin
	
	

	Lastochka lake

	Торта
	Плотва
	Rutilus rutilus (L., 1758)
	Commercial, indigenous
	Dominant species

	Кәдімгі алабұға
	Окунь обыкновенный
	Perca fluviatilis (L.,1758)
	Commercial, indigenous
	Dominant species

	Табан
	Серебряный карась
	Carassius gibelio (Bloch,1782)
	Commercial, indigenous
	Numerically insignificant species

	Аққайран 
	Язь 
	Leuciscus idus (L., 1758)
	Commercial, indigenous
	Numerically insignificant species

	Kak lake

	Кәдімгі алабұға
	Окунь обыкновенный
	Perca fluviatilis (L.,1758)
	Commercial, indigenous
	Dominant species

	Табан 
	Серебряный карась
	Carassius gibelio (Bloch,1782)
	Commercial, indigenous
	Dominant species

	Tastemirovka lake

	Кәдімгі мөңке
	Золотой карась
	Carassius carassius 
(L. ,1758)
	Commercial, indigenous
	Dominant species

	Шортан 
	Northern pike
	Esox lucius (L.,1758)
	Commercial
	Numerically insignificant species

	Пелядь
	Пелядь 
	Coregonus peled (Gmelin, 1788)
	Commercial, introduced species
	Numerically insignificant species





APPENDIX D
Age and length structure of lakes Lastochka and Bolshoy Kak

Table D.1 – Length structure of population of Lastochka lake
	Dimension classes, %
	Average length, cm

	15.1-17
	17.1-19
	19.1-21
	21.1-23
	23.1-25
	25.1-27
	27.1-29
	29.1-31
	31.1-33
	33.1-35
	35.1-37
	

	Rutilus rutilus

	26.1
	13.1
	-
	15.3
	-
	-
	4.3
	30.4
	6.5
	4.3
	-
	24.1

	Perca  fluviatilis 

	29.9
	24.1
	13.8
	12.7
	2.3
	1.1
	-
	6.9
	6.9
	2.3
	-
	20.7

	Carassius gibelio

	-
	-
	-
	-
	-
	-
	-
	-
	71.4
	-
	28.6
	32.7



Table D.2 – Age structure of population of Lastochka lake, %
	Age, years

	2+
	3+
	4+
	5+
	6+
	7+
	8+

	Rutilus rutilus

	25.3
	16.1
	19.6
	23.1
	8.7
	5.9
	1.3

	Perca  fluviatilis

	29.3
	30.1
	19.7
	10.1
	4.8
	3.4
	2.6

	Carassius gibelio

	-
	-
	-
	-
	-
	84.6
	15.4



Table D.3 – Length structure of population of Bolshoy Kak lake
	Dimension classes, %
	Average length, cm

	15.1-17
	17.1-19
	19.1-21
	21.1-23
	23.1-25
	25.1-27
	27.1-29
	29.1-31
	31.1-33
	33.1-35
	35.1-37
	

	Perca fluviatilis

	4.5
	14.5
	5.5
	4.5
	21
	29.1
	11.8
	6.4
	-
	0.9
	1.8
	24.6

	
	
	
	
	
	
	
	
	
	
	
	

	Carassius gibelio

	34.7
	16
	33.3
	13.9
	0.7
	-
	-
	0.7
	0.7
	-
	-
	19.3




Table D.4 – Age structure of population of Bolshoy Kak lake, %
	Age, years

	2+
	3+
	4+
	5+
	6+
	7+

	Perca fluviatilis

	9.4
	37.7
	34.1
	13.1
	3.2
	2.5

	Carassius gibelio

	49.3
	38.1
	11.4
	1.2
	-
	-





APPENDIX E
Morpho-biological indices of fish 

Table E.1 – Morpho-biological indices of river perch, roach and golden carp from Lastochka L.
	Indices
	river perch
	roach 
	golden carp

	
	min-max
	M±m
	min-max
	M±m
	min-max
	M±m

	L
	15-35
	20.67±4.13
	16-35
	24.1±6.12
	30-36
	32.7±2.04

	l
	12-30
	17.24±3.79
	13-29
	19.83±5.10
	24-29
	26.7±2.04

	Q
	47-600
	160.7±114.3
	46-563
	247.4±171.9
	586-924
	771.4±124.6

	Fulton
	1.47-3.41
	2.51±0.23
	1.4-3.1
	2.54±0.22
	3.7-4.5
	4.02±0.26

	В % from l:

	lc
	12.5-31.5
	17.99±4.48
	13.3-21.9
	16.04±1.55
	17.8-23.6
	20.33±1.41

	H
	28.5-40.6
	34.24±2.32
	12.1-42.8
	37.46±2.50
	45.8-55.2
	49.05±2.29

	HTT
	15.8-35.7
	21.30±2.57
	13.7-23,0
	18.85±2.17
	20.6-24
	21.41±0.74



Table E.2 – Morpho-biological indices of golden carp and river perch from Bolshoy Kak L.
	Indices
	golden carp
	river perch

	
	min-max
	M±m
	min-max
	M±m

	L
	15-32
	19.31±2.07
	16-37
	24.55±3.25

	l
	12-25
	15.12±1.55
	13-31
	20.94±2.95

	Q
	65-618
	135.32±38.70
	59-1019
	233.97±84.08

	Fulton
	2.1-5.3
	3.79±0.44
	1.73-4.03
	2.36±0.22

	В % from l:

	lc
	14.2-23.1
	18.46±1.65
	12.5-34.78
	18.58±5.69

	H
	27.4-56.2
	46.68±3.29
	20.41-41.93
	33.17±3.08

	HTT
	16.5-26.6
	22.89±1.54
	15.8-38.6
	23.58±3.38



Table E.3 – Morpho-biological indices of crucian carp from Tastemirovka L.
	Indices
	min-max
	M±m

	L
	16.3-35
	23.61±3.12

	l
	14-29.2
	19.29±2.68

	Q
	107-1081
	321.27±144.42

	Fulton
	3.1-5.8
	4.06±0.35

	В % from l:

	lc
	16.66-26.92
	20.02±1.91

	H
	39.47-55.0
	46.45±2.25

	HTT
	16.66-28.57
	22.55±1.60





APPENDIX F
Contamination of fish with helminthoses

Table F.1 – З Contamination with helminthoses of fish in the water basins of the North-Kazakhstan region
	Fish species
	Quantity if fish
	
Parasite type
	Prevalence,
%
	
Intensity,
Specimen

	
	investigated
	Infested
	
	
	

	Lastochka  lake

	Crucian
	24
	Not found
	       -
	-
	-

	Roach 
	12
	2
	Posthodiplostomum cuticula
	16.6
	3-6

	Perch 
	12
	Not found
	
	
	

	Bolshoy Kak  lake

	Crucian
	21
	Not found 
	-
	-
	-

	Roach 
	18
	3
	Posthodiplostomum cuticula
	16.6
	3-5

	Perch 
	12
	Not found
	-
	-
	-

	Ide 
	3
	Not found
	
	
	

	Tastemirovka  lake

	Crucian
	23
	3
	Ligula intestinalis
	13.04
	5-6

	Roach
	18
	Not found
	-
	-
	-

	Perch
	8
	Not found
	
	
	





APPENDIX G
Contamination of fish with toxic elements and radioactive nuclides

Table G.1 – Contamination with toxic elements of fish, sampled from various water basins on the North-Kazakhstan region, mg/kg
	Toxic elements
	MAC
	Water basins

	
	
	Lastochka lake
n=9
	Bolshoy Kak lake
n=9
	Tastemirovka lake
n=9

	cadmium
	0.2
	0.0027±0.0002
	0.0012±0.0001
	0.0076±0.00001

	lead
	1.0
	0.0027±0.0001
	0.0046±0.0002
	0.0042±0.0002

	mercury
	0.6
	0.0026±0.0001
	0.00206±0.0001
	0

	arsenic
	1.0
	0.0132±0.002
	0.0027±0.0001
	0.0130±0.0001



Table G.2 – Contamination with radioactive nuclides of fish, sampled from various water basins on the North-Kazakhstan region, mg/kg
	Toxic elements
	MAC
	Water basins

	
	
	Lastochka lake n=9
	Kak lake
n=9
	Tastemirovka lake
n=9

	cesium 137

	
	7.04±0.062
(6 samples)
	4.46±0.056
(4 samples)
	1.34±0.066
(7 samples)

	strontium 90

	
	6.56±0.024
	5.12±0.026
	6.7±0.026





APPENDIX I
Utility model patent
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APPENDIX J
Application for grant of a patent of the RK for utility model
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APPENDIX K
List of published works on project 
for 2020 

	№ 
Ser.no.
	Name
	Published or as manuscript
	Publishing house, journal (name, number, year)
	Number of sheets
	Last names of co-writers

	1
	2
	3
	4
	5
	6

	1
	Current issues of food safety of fish from the water basins in Karagandy region
(Russian)
	Published
	Scientific bulletin of Seifullin Kazakh Agro Technical University, Nur-Sultan, no.2 (105), 2020, p.30-38
	5
	Adilbekov Zh.Sh., Pishchenko Ye.V., Aubakirova G.A., Mustafina R.Kh. Zhamanova A.M.

	2
	Assessment of safety of fish from individual water basins of Karagandy region
(Russian)
	Published
	Multidisciplinary scientific journal of A.Baitursynov Kostanay state university, Kostanay, no.2 2020, p.3-7
	6
	Adilbekov Zh.Sh., Aubakirova G.A., Mustafina R.Kh.

	3
	INFLUENCE OF WATER MINERALIZATION ON ZOOPLANKTON PRODUCTIVITY IN RESERVOIRS OF AKMOLA REGION
(English) 
	Published
	Periodico Tche Quimica, Vol.34, pp520-527, 202
The journal is included in Scopus base, percentile by interdisciplinary sciences – 65. https://www.scopus.com/authid/detail.uri?authorId=56414823900
	8
	G.Aubakirova, Zh. Adilbekov, S.Narbayev

	4
	Recommendations for production in the field of fishery
(Russian)
	Published
	Recommendations are reviewed and approved for printing by the scientific and technology council of Seifullin Kazakh Agro Technical University, minutes no. 7 dated September 22, 2020
	21
	G.A. Aubakirova, Zh.Sh. Adilbekov, I.I.Mironchuk, R.Kh. Mustafina, A.M.Zhamanova
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APPENDIX L
List of published works on project 
for 2019 

	№ 
Ser.no.
	Name
	Published or as manuscript
	Publishing house, journal (name, number, year)
	Number of sheets
	Last names of co-writers

	1
	2
	3
	4
	5
	6

	1
	Assessment of safety of fish, caught in the water basins of Karagandy region
 (Russian)
	Published
	Multidisciplinary scientific journal of A.Baitursynov Kostanay state university, Kostanay, no.1 2019, p.3-8
	6
	Adilbekov Zh.Sh., Aubakirova G.A., Mustafina R.Kh.

	2
	Age-length and species composition of fish in Uyaly-Shalkar lake of Akmola region 
(Russian)
	Published
	Bulletin of Shakarim state university, Semey, no.2 (86), 2019, p.248-252
	5
	Aubakirova G.A., Adilbekov Zh.Sh.

	3
	Influence of water mineralization on zooplankton’s productivity
(Russian)
	Published
	Bulletin of Shakarim state university, Semey, no.2 (86), 2019, p.309-312
	4
	Aubakirova G.A., Adilbekov Zh.Sh.

	4
	Fish Fauna and Assessment of Fish Safety in the Reservoirs of Akmola Region of Northern Kazakhstan
(English) 
	Published
	Pakistan journal of Zoology. Vol.51 (5),  pp 1919-1925, 2019.
The journal is included in Scopus base, percentile by zoology – 39. https://www.scopus.com/authid/detail.uri?authorId=56414823900
	7
	G.Aubakirova, Zh. Adilbekov, A.Inirbayev, T. Dzhamanbayev

	5
	Determination method of degree of fish freshness
 (Russian)
	Published
	Utility model patent. No. 4463, 13.11.2019
	1
	Adilbekov Zh.Sh., Baldzhi Yu.A., Aubakirova G.A., Mustafina R.K.
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APPENDIX M
List of published works on project 
for 2018

	№ 
Ser.no.
	Name
	Published or as manuscript
	Publishing house, journal (name, number, year)
	Number of sheets
	Last names of co-writers

	1
	2
	3
	4
	5
	6

	1
	Hydrochemical regime of water basins in Akmola region of the Republic of Kazakhstan
(Russian)
	Published
	Journal of research and practice Rybovodstvo i rybnoye khozyaistvo no. 8/2018. p.30-34
	6
	Aubakirova G.A., Pishchenko Ye.V., Rakhimzhanova D.T
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Mineralization	
June	July	August	154	220	207	Number	
June	July	August	102	101.01	109.73	 thousand specimen/m3

mg/l




Mineralization	
June	July	August	154	220	207	Biomass	
June	July	August	5.41	4.9300000000000024	5.85	mg/l

g/m3




theoretical	
2.1100000000000001E-2	2.2400000000000052E-2	1.9500000000000177E-2	2.3099999999999999E-2	2.1600000000000012E-2	20.714982125447076	20.298992525186872	25.927851803704907	19.863503412414691	13.194670133246671	empirical	
2.1100000000000001E-2	2.2400000000000052E-2	1.9500000000000177E-2	2.3099999999999999E-2	2.1600000000000012E-2	20	25	15	25	15	weight classes

%



theoretical	
1.2	1.4	1.7	2	2.1	11.295577967416602	24.391000775795192	30.923196276182786	23.188518231186748	10.201706749418149	empirical	
1.2	1.4	1.7	2	2.1	20	10	40	10	20	length classes

%
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This article contains systematic information on the state of the study of the reproductive system of
trematodes in general and its individual parts. The article is written as a result of studying a large number of
literary sources.

Key words: helminths, trematodes, male reproductive system, female reproductive system.

MPHTW: 69.25.99

I'.A. Ay6akupoBa, X.lU. Anunb6ekos
Kasaxckuit arpoTexHuyeckuii yHusepeuteT uM. C. Ceiicoynnuna, r. Hyp-CynrtaH

BIUAHVE MUHEPAINN3ALIMM BOLbI HA MPOLAYKTUBHOCTbL 300IMNAHKTOHA

AHHomauyus: Hamu 6birio MpoeedeHo U3ydeHUe 6MUsHUS MUHepanu3ayuu 6odbl Ha YUCNIEHHOCMb U
6LOMAaCCy 300MTaHKMOHHbIX OpaaHU3Mos. [Insi xapakmepucmuKu 300M/TaHKMOHa Mo ecell akeamopuu 03ep
0mo6paHbi Mpobbi C y4EMOM pasHbiX cmaHyull. Bbiflo yemaHOo8NeHo Konu4ecmeo omAeribHbIX 0paaHU3Moe
8 npobe. YkasaHa cmeneHb MuHepanusayuu o3ep AKMOIUHCKoU obracmu. PaccqumaH KoaghghuyueHm
Koppensyuu Onsi Mpu3HaKoe 8 nape «MUHepanu3auyusi — YUCTIEHHOCMb 300MTaHKMOHa» OH cocmasur r= -
0,96, a 8 nape «MuHepanusayus — 6uomacca 3oonnaHkmoHa» r= -0,85. [Npu uccredosaHuli 6odoemos 6bin
MPUHAM MPUHYUN Knaccughukayuu Kadecmea 800 no npeobradaloemy aHUOHY U KamuoHy, a makxe fo
KOIUYeCmeeHHOMY COOMHOWEHUI Mexdy HuMU, rpednoxerHbili O.A. AnékuHbiM. [To Kknaccughukamopy
O.A.AnekuHa 03. Ysanbi-Lllankap omHocumcs K audpokapboHamHOMY Kraccy, apynna Kanbyus, nepsozso
muna; 03. LlHem — cynbghamHbill Knacc, epynna Kanbyusi, nepeoeo muna; o3.lllenkap - K XnopudHoMy
Knaccy Knaccy, spynna Hampus, émopogo muna; nnomuxa MatidaH- audpokap6oHamHoz0 Kacca, pynna
Karnbyus, 8mopoeo muna.

Kntodeeble croea: 300MM1aHKMOH, 036po, MUHepanu3sayus, 6UoMacca, rpodyKMUEHOCMb.

Mo cBegeHusM 06 OCBOEHMM KBOTbI BbifioBa pbibbl M OPYrUX XUBOTHbIX B BOJOEMax
AKMOnMHCKo obnacTu, AnA NpoBeAeHUN HayyHO-UCCrefoBaTenbCkon paboThl BbiNK U3yYeHb!
3aKperrieHHble U pesepBHble BogoeMbl 17 pailoHOB AKMOMMHCKOW obrnactu. Msyuus AaHHble no
pe3epBHbIM BOJOEMaM 3TUX PaioHOB HaMK Gbini BbIGpaHbl 1S HAYYHOro MCCenoBaHUs 03epo
Yanbl-lWankap (KopramkbiHCKuUA paiioH). Bbinn cdopmupoBaHbl M nodaHbl AOKYMEHTbl Ans
NONyYeHMs! paspeLLeHns Ha Mofb3oBaHNe XUBOTHBIM MUPOM B YTpaBrieH e NpUpofHbIX PecypcoB
W perynupoBaHusi MpUpOLOMNoNb3oBaHUs AKMOIMHCKOM 06nacT U MonyyeHbl paspelleHust Ha
Hay4Ho-uccreaoBaTerbCkuii nos (Homep paspelleHns: KZ49VEP00036014 (puc.1).

Osepo Ysnbl-lWankap. Bogoem pacnonoxeH Ha TeppuTopun KopramxblHCKOro paiioHa.
Mrowaab BogHoro 3epkana 1215 ra.

PucyHok 1 — o3epo Yanbl-LLlankap

[ny6uHa 5-7 meTpa, Gepera nomnorne, AHO unucToe. MNpu NepsoM 3KCneauLIMOHHOM Bblesfe
rnybuHa Boabl B cpeHeM coctasuna 0,7 M, Npu NMOBTOPHOM Bblesae B npeaenax 0,5 M. O3epo
6eCCTOYHOE, NUTaHNe 03epa MPOVUCXOAMT 3a CYeT aTMOCHEPHbIX 0CaLKOB.

HayuHo-uccrnenosatenbckas paborta nposoaunach Ha 6ase HUL| «PbiGHoe xo35iicTBO» npu
kacbeape OxoToBefeHus U pbi6Horo xo3sancTea AO KATY um.C.Ceiicpynnuta.

MoneBble 3KCMeANLMOHHble paGoTbl Mo cGopy MaTepuanoB Ans Hay4HbIX WUCCIEA0BaHUM
nposoaunack B Tpu aTana. MNepsbliit Bblesa B nepuos ¢ 19.05 no 28.05.2018 roga, BTopoit - 16.07
no 25.07. 2018 roga, TpeTuit Bbled ¢ 17.09 no 26.09.2018 r.

Matepuanom Ana HacTosen paboTbl Nociyxunn céopbl Npob 300MsaHKToHa B 03epax
AxmonuHckoit obnactu (o3epa Ysanbl-ankap, LHet, Llenkap, nnotuHa MaitpaH). 3a Bpemst
3KCMEAULIMOHHDBIX Bble30B Ha o3epa 6bino oTobpaHo M obpaboTaHo 320 rMApO6UONOrNYECKUX 1
120 — rMAPOXUMUYECKUX NPOB.
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IMopoxumnueckne  HabriofeHUst  MPOBOAMNIA  OHOBPEMEHHO  C  OCHOBHbIMU
rMapoGUONOTNYeCKUMI  UCCTiefoBaHNsMU. OTGOp NpoG NPOWU3BOAUNM M3 MOBEPXHOCTHOTO U
NPUACHHOTO CIIOEB BOAbI MO OBLENPUHSTLIM MeTozMKaM, To eCTb Bofa oT6upanack ¢ riy6uH 30-
40 cM 1 cobupanuch B nnacTukoBylo nocydy o6bemom 1 n. Besi nocyna 6bina npeasapuTensbHO
NOAroTOBIIEHa MO MpaBuUNiaM MOAFOTOBKW eMKOCTeil nepes oTGopoM Mpob Arsi peaoTBpaLyeHns
3arpsisHeHUs!.

OnpefieneHne pacTBOPEHHOTO Kucriopoga W GUOXUMMYECKOro MOTpeGreHns kucropopa
npoBoAMNYK OAOMETPUYECKUM METOAOM Mo BuHKNepy u TepmMookcuMeTopoM (puc.2). UsyyeHue
KICITOPOJHOTO PexXuMa MpoBOAMIOCh Kak C MOBEpXHOCTU BOAOEMa, Tak W C ITyGuHbI o3epa, Anst
rioacyeTa BeNMumMHbl GanaHca kucrnoposa.

PUCYHOK 2 — /3yueHre rapOXUMUYECKOTO pexMa Boabl MPOBOAUIICS
C rnomoLLblo aKcrnpecc naboparopun HKB-12

OkucrisieMocTb NepMaHraHaTHylo MpoBoAUNM MeTodoM KyGens. SToT MeTof OCHOBaH Ha
OKVCTIEHWM MPUCYTCBYIOLLUMX B MPoGe opraHMYeckuX BelLecTB M3BECTHbIM KOJIMYECTBOM pacTeopa
nepmaHraHaTa Kanusi ¢ KoHueHTpauwmeit 0,01 Monb/n 3KB. NpW KUNSYEHUM B CEPHOKIUCIION cpeae B
TeyeHun 10 MUH. He BCTYMMBLUWI B peakLyio NepMaHraHaT Kanusi BocCTaHaBNUBaloT LLaBerieBoi
KNCIOTOW. M36bITOK L{aBeneBo KUCNOTbI OTTUTPOBanM pacTBOPOM NepMaHraHaTa Kanus. [aHHsIn
METO/, MCTofb3yeMblil MPY aHann3e MUTbEBOW U criaGo3arpsi3HeHHOM NPUPOLHOI BOAbI, MOMyYMIT
LUMPOKOE pacrpoCTpaHeHne B CUITy CBOEl OTHOCUTEbHOI MPOCTOThI.

M3yyeHne MyTHOCTU W MPO3pa4YHOCTU MPOBOAMIM METOAOM «MO WpUdTY». Onpefernexne
MYTHOCTM OCHOB@HO Ha OfpefeNieHAn Mpo3payYHOCTU MYTEM U3MEPEHNs MakcUMarbHOM BbICOThI
BOASHOTO cTonGa, MpU KOTOPOM YXe MOXHO BU3yarlbHO pasfuuMTb YEPHBI LUPUT Wi
I0CTUPOBOYHYIO MeTKy (Hanpumep, Y&pHbIii KpecT) Ha Genom doHe. Vicxoas U3 onpeaeneHHoro
Npu aHarmM3e 3HauyeHWsl MpO3payHoOCTU BOAbl, MO rPaAyMPOBOYHOMY rpacbuky Orpeaeniu
3HayeHne MyTHOCTU Bobl Mo dhapmasHy (EMP) 1 no kaonuHy (Mr/n). [laHHblid MeToa npumeHseTcs
[N YMCTBIX M MarosarpsisHeHHbIX BOZ M MO3BONSIET OMpefensiTb Mpo3pa4yHOCTb BOAbI
npaKT4eckn B MobbIX YCHOBUSIX U Ha NloGOM BOJOEMe, He3aBUCUMO OT ero rMyGuMHbI, HanMuns
MOCTOB, NOTOAHbIX YCIOBUIA 1 [ip.

Onpepfenerune obLLeil )KeCTKOCTH, Kak CYMMapHOI MOTSIPHOI KOHLIEHTpaLn 3KBUBANEHTOB
KaTUOHOB KarbLsi U MarHusi onpefenuim TUTpUMeTpuieckuM MeTofoM. OnpefieneHne oCHOBaHO
Ha peaKLum coneit KanbLms U Mardnsi ¢ peakTMBoM — TpurioHoM b. AHanus nposoauwnu npu pH 10-
10,5 B MpUCYTCTBUMN WHOMKATOpa XPOMOBOTO TEMHO-CUHETO KUCIMOTHOTO (KUCIIOTHOMO XPOMOBO-
cuHero T). Ponb uHOoukatopa B onpedeneHnn obLueit XecTKoCTU COCTOUT B TOM, YTO Npu ero
[oGaBreHMM B aHanu3vpyeMmylo BOJy MepBOHauyanbHO MPOUCXOAMT peakuusi, B pesynbTaTe
KOTOPOW BeCb KanbLWi W MarHuii CBSI3blBAlOT MHOMKATOPOM C 06pa3oBaHUEM COeOMHEHUS,
OKpalleHHOro B KpacHblit LjBeT. [lariee, Mpu TUTpOBaHUW, Mo Mepe fobaBneHus TpuroHa b
obpasyeTcsi Gonee MpoYHblii GecLBETHbIA KOMMMEKC C KanbLuem (MarHuem), KOMMMeKkc
VHIVKaTOPOM paspyllaeTcsi U BbICBOGOXAAETCA MHAMKATOP, OKpalLMBalOLLMii PacTBOp B CUHMIA
LBeT.

OnpefeneHne  kapboHaToB,  MApokapGoHATOB M LIEMOYHOCTU  MPOBOAUIICA
TUTPUMETPUYECKUM MeTofoM. OnpefereHne OCHOBaHO Ha peakuun kapGoHaT- 1 rugpokapGoHaT-
VIOHOB C BOZIOPOAHBIMU MOHAMU B MPUCYTCTBUW, B kauecTBe WHAMKATOPOB, cheHondTanenHa u
cMecu GPOMKPE3ONIOBOrO  3€MEHOr0 W METUMOBOTO  KPacHOro  (CMellaHHblii  MHOMKATop).
CooTBeTCTBYIOLLEE KONIMYECTBO KUCTOThI, N3pacxooBaHHOE Ha TUTpoBaHWe Mo dheHondTanenHy
(Vb), aKkBMBaneHTHo cBoboaHoM LEnoyHocTH (LLicB); KONMYecTBO KUCMOThI, M3pacxo4oBaHHOe Ha
TUTPOBaHWE MO CMeLlaHHOMY WHAukaTtopy (Vcm)- obleit weénounoctn (LLlo). Mo pesynbtatam
TUTPOBaHUS! ONPeAeNUIN BENUUMHBI CBOBOHOM 1 OBLLel LLIENOYHOCTH BOZbI, KOTOPbIE MO3BOMMM
paccuuTaTb KOHLiEHTpaLuu kapGoHaT- U ruppokapGoHaT-MoHOB. KOHLeHTpauun kapGoHaT- u
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rMapokapGoHaT-MOHOB  MO3BONISIOT ~ paccuuTaTb  KapGOHATHYI0 KECTKOCTb BOAbl, KoTopas
npeAcTaBrsieT coboii  CyMMapHOe cofepXaHie pacTBOPUMbIX —coneit  kapGoHaToB U
ruapokap6oHaToB. pH BoAbl n3mepsncst pH-meTpom testo 206 (Testo AG Germany) [1,2,3].

[nsi yyeTa penkux KpyrHbIX hopM, a Takke OBYNATUBHBIX 0cOGeil MpocMaTpuUBanit ocasiok.
[insi oripeieneHnst MPOAYKLMM 300MMaHKTOHa U3Mepsinit 50 3K3eMMISIpoB KaxXoro BuAa C y4eToM
CTafun pa3BuTUS U noria. OTMeYeHo, YTo urbTpaums GaToMeTpudecknx npob yepes ceTb (Mo
CpaBHEHMIO C OTCTOMHbLIMM) BEET K 3aMETHOMY 3aHIXKEHMIO YNCTIEHHOCTM M GUOMacChl, MOCKOITbKY
KpYTHble MOABIKHbIE Pauki CMOCOGHBI M3GeraTb OpyAwii FoBa, @ Merkvue KomoBpaTki U Haymnmn
Copepoda He yaepxwuBatoTcs rasoM ¢ sueeit Gorblue 45 MkM. [MoaTomy npu noacyeTte Guomaccsl
[Ansi KOSOBpaTOK MCronb3oBanu nepecyeTHbli koadduumneHT 2,0; aAna pakoobpasHbix — 1,5 npu
UMCNEHHOCTU MeHee 1 ThiC. 3K3./M’.

B Ttabnuue 1 nokasaHbl pesynbTaTbl KcCriefoBaHUs MuHepanusauuu o3ep AKMOSMHCKON
obnactu. Mo knaccudukaumm W.B.bapaHosa (Anekud, 1970, 1973), uccrnegosaHHas Boja 03.
LWHeT, LWenkap, Yanbi-lWarnkap, nn.MaitaaH aBnseTcs cpegHeMuHepan3osaHHol. B pesynbraTe
HabrioAeHNi YCTaHOBIIEHO, YTO YpOBEHb MWHepanu3auuu B 03. Ysnbl-Llankap 3HauuTenbHO
Bbllle (0T 362- 532 mr/n). HauMeHbLUMiA NokasaTens oTMeuyeH B o3epe Lllenkap ApLuanuHckoro
paitoHa (186-305 mr/n).

Tabnuya 1 — MuHepanusaums Boasl B 03epax AKMONMHCKON 06nacTu, Mr/am®

Bogoemb! MwHepanusaums, mrin
Mait Wionb CeHT56pb
Os.lnet 256+3,32 445+4,01 413+5,26
Oa.lLenkap 186+2,13 261+3,22 305+4,0
0s.Ysanbl-Lankap 362+4,02 508+6,24 462+5,44
Mn.Maiigax 302+4,0 387+4,04 463+5,62

Pe3synbTaThl MpoBeAEHHbIX UCCeoBaHUIi FOBOPSIT O TOM, YTO MO CTENeHU MUHepanu3aLmmn
BOAbI, McCrieayeMble 03epa MOXHO OTHECTY K MPecHbIM, Tak Kak CyMMa MOHOB, CopiepXallyXcs B
Bofe, He npesbllaeT 1r/kr.

Ha npumepe osepa Ysnbl-lllankap 6birio M3yyeHO BIMsiHAE MWHepanv3aLMi BOAbl Ha
MPO/YKTUBHOCTb 300MNaHKTOHa.

3aBUCMMOCTb YPOBHSI Pa3BUTUS 300MNaHKTOHa OT oblueil MMHepanusaLuu Bofbl B 03epe
Ysnbl-Lankap npuBefeHa Ha pUcyHke 3. YeM Bblillle MUHEpann3alLys, TeM HUKe YMCIIEHHOCTb.
Moxoxas TeHaeHUMs HabntoaeTcs U AN napbl «<MUHepanusaLusi — 6uomaccar.

Mr/an /M M/ M
600 190 |600 62
6,13 o1
500 180 |500 ol ©
400 170|400 6
59

300 160|300

58
200 150 |200 5
100 140 |100 56
0 cemmsops 130 | 0 Ml =3 cemmsiops

e | [ =mmMunepamizauns —— Biomacca

A B

PucyHok 3 — BnmsiHue MuHepanvsaumm Bogbl
A — Ha YucrneHHoCTb 300MNaHKTOHa, B-Ha GMOMECC)’ 300nnaHKToHa

Mpn aHanm3e MoryyYeHHbIX AaHHbIX HaMu Gbina OTMeuYeHa obpaTHasi 3aBUCUMOCTb MeXZY
MUHepanuaaLuei BoAbl M YNCTIEHHOCTbIO 300MMaHKTOHa. [Py MOBbILLEHMM MUHEpanM3aLymn Bogbl
B uone Ha 4,03% 4YMCrEHHOCTb OpraHu3MOB 300MnaHKToHa noHwkaetca ¢ 170,03 go 152,6
ThIC.3K3./M°.

Mpy NoBbILLEHUM MUHEpanu3aLmn Bodbl o3epa Yanbl- Llankap ot 362 (Mait) Ao 508 mr/n
(urorb) oTMeyYaeTCcst NoHWkKeHWe BGuomMaccsl 3oonnaHkToHa ¢ 6,02 Ao 5,73 Mr/me.
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Ons noaTBepXAeHMs 3Toro, Gbin paccunTaH Ko3(PMULMEHT KOppensuuM B 3TUX Mapax
Np13HaKoB, B Mape «MUHepann3aLnsi — YNCTIEHHOCTb 300MMaHKTOHa» OH cocTasun r= -0,96, a B
nape «MuHepanusaums — 6ruomacca 30onnaHKToHa» r= -0,85.

Takum o6pa3oM, Mpu UccnefoBaHUn OCOBEHHOCTE MMOPOXMMWUYECKOrO pexuma fo
OpraHonenTMYeckM NMMUTUPYIOLMM rMoKasaTersiM B TpeX BOJOeMax MMAPOXMMUYECKUl PeXUM
BoAbl 6bin B Npefenax HopMbl. [py U3y4eHUM BMUSIHUS MAPOXMMUYECKOTO PexvMa Ha npuMepe
MWHepann3aLum BoAbl Ha MpOAYKTUBHOCTb, HAMU OTMEYEHO, MPY MOBbILIEHUN MUHepanusaLmum
BOAbl B tone Ha 4,03% 4ncrneHHOCTb OpraHW3MOB 300M1aHKToHa noHwxaetca ¢ 170,03 go 152,6
ThiC.ak3./M°. [oxoxas TeHaeHLs HabniofaeTcs U Ans napbl «MUHepanusaums — Guomaccas.

Takum oGpasoM, Mpu W3Y4YeHUN TMOPOXMMUYECKOTO pexuMa BoAbl MPUHAT MPUHLMM
Kraccudukauuu kayectsa BOA Mo MnpeoGriajaiolleMy aHWOHYy M KaTWOHY, a Takke Mo
KONIMYECTBEHHOMY  COOTHOLLUEHMIO  Mexady HUMW, npeanoxeHHbln O.A.  AnékuHbim  [Mo
knaccudgukatopy O.A.AnekuHa o3. Yanbl-Lllankap oTHocutcs K ruapokap6oHaTHOMY Kraccy,
rpyrina Karnbliysi, iepBoro Tuna.

brnazodapHocms: PesynbTaTbl HayuHbIX WCCnefoBaHUM Oblu  nonydyeHbl 6Gnarogaps
rocynapcTBEHHOMY — (PMHAHCMPOBaHWIO B  pamkax GlXeTHoii  mporpaMMbl  [paHToBOE
uHaHcupoBaHue Ha 2018-2020 rofbl, agMWHUCTPATOP AaHHOW MporpaMMbl [ocydapcTBeHHoe
yupexaeHue «KomuteT Hayku» MuHucTepcTBa obpasoBaHus U Hayku Pecnybnuku KasaxcTaH.
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CyOblH MUHEPANN3ALIMACBIHbIH 300MTAHKTOH ©HIMANITHE 8CEPI
I".A. Ay6akvposa, XK.LL. Aaunb6ekos

Ken cybiHbiH my3dbinbifbl 300MTaHKMOH af3anapbiHbiH CaHbl MeH 6UOCanMarbiHa 8cepi aHbIKmManobi.
Kendiy 6olibiHOa 300nnaHKmMoHObI cunammay YywiH mypni cmaHyusnapdaH CbiHamanap anbiHObl.
CbiHamanapda xeke ar3anapdblH caHbl aHbiKmandbl. AkMona obrbicbiHbiH Kendepi 6olibiHwa CydbiH
KblwKbindaHy deHeelli aHbikmandbl. Koppensayus KoaghghuyueHmi xynmbiH «MuHepandaHy — 300M1aHKMOH
caHbl» beneinepiHe ecenmenzeH p = -0.96, «MuHepandaHy — 300MnaHKMOH 6uoMaccanmarbl» Xynma r = -
0.85.

Cy obbekminepiH 3epmmey Ke3iHOe, aHUOHHbIH X8He KamuOHHbIH 6acbiMbl caHbl 6GoOUbIHWE
O.A.AnekuH cy canacbl bolibiHuwa cynapdbl Xikmey npuHuuni KondaHbindbl.

O.A.AnekuH cbiHbinmay 6olibiHwa Yanbi-Llankap keni eudpokapboHammbi Knacc, Kanbyuu mobbiHbIH
GipiHwi muniHe; LlLIHem Kerni- cynbghammbl Knacc, Kanbuyuu mobbiHbiH 6ipiHwi muniHe; Llenkap keni-
Xropummi KnacbiHblH Hampuu mobbiHbiH eKiHwi muniHe; MalidaH 6esemi- eudpokapboHammbl KnacbiHbIH
Kanbyuu mobbiHbIH eKiHwi muriHe 6emiHOI.

TyliiH ce30ep: 300MMaHKMOH, Ker, CydblH MUHepanu3ayusicsl, 6uocanmak, eHiMOIniK.

INFLUENCE OF WATER MINERALIZATION ON THE PRODUCTIVITY OF ZOOPLANKTON
G. Aubakirova, Zh. Adylbekov

We studied the effect of water mineralization on the abundance and biomass of zooplankton
organisms. To characterize zooplankton throughout the lake, samples were taken from different stations.
The number of individual organisms in the sample was determined. The degree of mineralization of the lakes
of the Akmola region is indicated. The correlation coefficient was calculated for the signs in the pair
“mineralization — number of zooplankton”; it was r = -0.96, and in the pair “mineralization - zooplankton
biomass” r = -0.85. In studies of water bodies, the principle of water quality classification by the prevailing
anion and cation, as well as by the quantitative ratio between them, proposed by O.A. Alekin. According to
the classifier O.A.Alekina oz. Uyaly-Shalkar belongs to the hydrocarbonate class, a group of calcium, of the
first type; oz Shnet - sulfate class, a group of calcium, the first type; Shelkar Lake - to the chloride class,
sodium group, of the second type; Maidan dam — hydrocarbonate class, a group of calcium, the second type.

Key words: zooplankton, lake, mineralization, biomass, productivity.
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the simple exploitation of fish stock to the creation of the highly efficient regulated fishery in lakes and

reservoirs. By their potential capacity, small and medium-sized lakes can produce significantly more fish
with better quality if regulated and properly managed intensive-type lake farms are created.
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INTRODUCTION

oday, in the territory of Northern and Central

Kazakhstan there are lots of inland reservoirs, the use
of which is largely irrational. In this regard, an issue arises
that concerns the need for mass study of fish availability
in Kazakhstan’s reservoirs for the needs of the fishing
industry. First of all, this concerns lakes located near large
industrial cities, the supply of population of which with
high-quality fish products should be a special concern of the
country. Therefore, the study of issues of bioproductivity,
fishery value of reservoirs and the safety of fish products,
in general, is very relevant.

One of the factors that have a great influence on the
biocenosis of reservoirs is the anthropogenic impact. Thus,
as a result of human activity, many pollutants of various
degrees of toxicity can enter the reservoirs, which in their
turn cansignificantly affect the hydrochemical composition
of reservoirs, and have a negative effect on zooplankton
and fish fauna. These factors include the widespread use
of various means of protection in agriculture, inadequate
wastewater treatment of industrial and municipal
enterprises, removal of radioisotopes from the uranium
mining enterprises into the environment, which leads to
increasing pollution of reservoirs with compounds toxic for
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assessment.

aquatic organisms (Brzoska and Moniuszko-Jakoniuk,
2001; Atchison, 1987; Culotta and Gitlin, 1999; Anderson,
1974, 1990). Meanwhile, it is known that fish in the early
stages of development are most sensitive to the effects of
toxic environmental factors, they are more susceptible to
mass death from infections and invasions when exposed
to pollutants (Corbel, 1975; Virbickas and Vaseline, 2000;
Muhammad et al., 2017; Bedritskaya, 2000). In the past
two decades, numerous studies of reservoirs of various
types by Russian scientists (Perevoznikov and Bogdanova,
1999; Popov, 2002) have been conducted in this direction.

Kazakhstan has a significant fund of various types
of inland reservoirs. Most of them are favourable for
the life of fish and forage organisms. However, the
scale of pollution of rivers and lakes in Kazakhstan is
becoming critical. Environmentalists of the Ministry
of Environmental Protection (MEP) in the latest issue
of the departmental bulletin noted: of the 69 rivers
of Kazakhstan, only 9 are recognised as clean. The
remaining 60 are polluted. At this stage, the question
arises of the need to study the safety of fish for the needs
of the fishing industry in the waters of Kazakhstan in
general.

The goal was set to study the degree of fish
contamination in the reservoirs of the Akmola Region
with toxic elements and radionuclides, as well as
to establish its infection with helminthiases and
bacterioses.
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MATERIALS AND METHODS

According to the information on the development
of quotas for fish and other animals in the reservoirs
of the Akmola Region, fixed and reserve reservoirs
of 17 districts of the Akmola Region were studied for
research work. Having studied the data on reserve
reservoirs of these areas, the following lakes were
selected for scientific research: Lake Shnet (Tselinograd
district), Shelkar (Arshalinsk district), Uyaly-Shalkar
(Korgalzhinsk district) and Maydan Dam (Arshalinsk
district). Documents for obtaining permits for fauna
use were generated and submitted to the Department of
Natural Resources and Environmental Management of the
Akmola Region; in addition, permits for research fishing
were obtained (KZ49VEP00036014, KZ46 VEP00036068,
KZ73VEP00036067, KZ03VEP00036066).

Research work was carried out on the basis of the
Fishery Research Centre at the Department of Game and
Fishing Management, the laboratory of the Department
of Veterinary Sanitation of S.Seifullin KATU JSC, and
Republican Veterinary Laboratory RNE.

Field expedition work on the collection of materials
for scientific research was carried out in three stages. The
first trip was from May 19 to May 28, 2018, the second trip
was from July 16 to July 25, 2018, the third trip was from
September 17 to September 26, 2018.

Ichthyological data collection was conducted to
assess the species, age composition of fish populations,
their mass and size, the presence of valuable commercial/
rare species.

In the studied reservoirs, only stationary nets with
mesh sizes from 20 to 80 mm were used. At each station,
the nets were stationed overnight, the fishing time was
approximately 12 hours. When fishing time increased
or decreased due to weather or other reasons, the catch
amount was recalculated per unit of time (net/day).

Processing of catch with stationary (gill) nets included
the (i) species identification; (ii) calculation of the total
number and weight of each species in the catch of each
net; (iii) mass measurements (measurement of the fishing
length) of the entire catch; (iv) a selection of the most
widespread species was conducted, for which biological
analysis was performed. The sample size was determined
at the rate of 10 specimens of each analysed species for
every centimetre of the length of fish of this species.

The biological analysis included (i) the measurement
of the total body length of the fish (L); (ii) measurement
of the body length of the fish without a tail fin (£); (i)
measurement of total body mass (Q); (iv) determination of
fatness; and (v) selection of material to determine the age.

Material collected to determine the age of fish is

stored in scale books. Fish samples prepared for laboratory
analysis were fixed with 10% formalin solution.

Assessment of the number and biomass of fish, the
determination of the maximum allowable amount of
extraction was carried out according to the method for
passive fishing gear (Kushnarenko and Lugareva, 1989).
According to this method, the assessment of the number
and biomass of fish was conducted using the formula:

N=QS/CKP

where N is the number or biomass, thousand pieces/
ton; Q is the average number or biomass according to the
catch, units; S is the area of the reservoir for the study
period, ha; C is the area of fishing operations (ha), which
is determined taking into account the total number of the
used net to account for commercial stocks; K is the factor
of power of nets used and is 0.5; P is the probability of fish
entering the net due to the angle of attack.

‘When determining the number and biomass of fish,
it is necessary to take into account the proportion of the
reservoir area occupied by each species. Extraction rates
will be determined in accordance with the age at which
females of the population enter maturity.

Evaluation of the number and biomass of fish, the
determination of the maximum allowable amount of
extraction was performed according to the method for
passive fishing gear (Kushnarenko and Lugarev, 1989;
Mukhachev, 1989; Pravdin, 1966).

Determination of the degree of fish contamination
with toxic elements and radionuclides was performed on the
basis of the Republican Veterinary Laboratory RSE REM
of the Committee for Veterinary Control and Supervision
(CVCS) of the Ministry of Agriculture of the Republic
of Kazakhstan in the accredited Food Safety Analysis
Laboratory (international standard ISO/IEC17025). For
research, samples of fish of various species (crucian carp,
bream, roach, perch, carp, and pike) were sampled directly
from reservoirs of the certain districts of the Akmola
Region.

The determination of the content of toxic elements
(lead, mercury, cadmium and arsenic) was performed
on a TA-Lab voltammetric analyser. Radioactive
contamination has been established according to the
amount of caesium-137 and strontium-90 radionuclides
determined using the beta-gamma spectrometric complex
Progress (manufactured by Russian company TOMANALIT).

For the analysis of contamination by toxic elements,
fish from three reservoirs, namely Lake Shnet (Tselinograd
district), Maydan Dam (Arshalinsk district), Lake Uyaly-
Shalkar (Korgalzhinsk district) were selected; in addition,
samples of fish directly from the food markets were
selected; in general, 50 samples were tested.

The determination of the infection of fish with
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helminthiases was performed by the method of a complete
helminthological study, which includes the study of mucus,
scales, gills, eyes, internal organs and muscles by the visual
and compressor method. In a clinical study forbacterioses,
the skin and fins were carefully examined at first; special
attention was paid to the quantity and quality of mucus,
discolouration, the presence of swelling, haemorrhages,
ulcers, scars, cysts, raised scales, etc. Gill covers were
lifted and gills were examined. The sick fish were recorded
in absolute and percentage values (incidence).

Studies on the most common helminthiasis
were conducted; namely those studies included the
examination for trienophoresis, ligulosis, diplopstomiasis,
postdiplopstomiasis, filometrociasis, tapeworms and
roundworm larvae, for the presence of spores, crustaceans
and fungi (not dangerous for humans, but significantly
reducing the quality offish), as well as for opisthorchiasis,
metagonimiasis,  diphyllobothriasis  (dangerous to
humans). The study was conducted on six species of fish
(crucian carp, bream, roach, perch, carp, and pike), a total
0f 290 specimens of fish were examined.

The statistical processing of the material was
carried out using the Microsoft Excel software package.
The difference in mean values was estimated by
Student’s test and probability P, which was recognised
as statistically significant at P > 0.95, by (Plokhinskiy,
1961; Vassilyeva, 2004) algorithms.

RESULTS AND DISCUSSION

The size-age and species composition of fish in
reservoirs of the Akmola Region weredetermined.
Thus, rich species composition of fish fauna is noted
in LakeUyaly-Shalkar, and it is represented by 9
species, namely Carassius auratus gibelio B, Rutilus
rutilus lacustris, Abramis brama, Percaf luviatilis L.,
Leucis cusidu sidus, Esox lucius L., Sander lucioperca,
Gymnocephalus cernua, Cyprinus carpio. Of these,
bream and pike-perch are introduced species. In Lake
Shnet, the species composition is represented by 4
species, namely Carassius sauratus, Carassius carassius,
Rutilus rutilu slacustris, Cyprinus carpio. In this case, all
species are native ones. In the Maydan Dam, the species
composition is represented by 3 fish fauna species, namely
Rutilus rutilu slacustris, Perca fluviatilis L., Esox lucius.
In Lake Shelkar, during the control setting of nets, no
representatives of the fish fauna were found. The absence
of fish fauna in this lake is explained by the fact that the
reservoir was almost dry three years ago. Water collection
was observed only in the last two years.

‘When determining the size-age composition, the
following results were obtained. Indicators of the fish
population size in Lake Uyaly-Shalkar are presented in
Table I.

Prussian carp was found in size classes from 14 to
42%. Most of them are recorded in size classes 16, 18, and
20. The least occurrence was in size classes 26, 30, and 38.
This species is the most encountered in net catches in the
studied reservoir. Of the total catch, 81.25% is found in the
nets with a 40 mm mesh. Pike is represented mainly in the
larger size classes (26-42%).

At Lake Shnet, the greatest number of crucian carp
was in size classes from 8 to 24%, while the Prussian carp
‘was mostly caught in stationary nets with mesh sizes from
40 to 50 mm. Carp and roach were found in size classes
of 10-12%. A small number of crucian carp was found in
nets with 20 and 30 mm meshes. More than 52.5% of the
catch of crucian carp was from the nets with a mesh size of
20 mm (according to the results of the spring expedition).
‘With regards to the Prussian carp, 60.3% of it is caught by
the nets with a mesh size of 50 mm.

The study on the Maydan Dam showed the roach in
the catches was mainly in the 14-26% size classes. There
was no catch in the remaining lines of nets. Only one
specimen of the pike was caught in nets with a mesh size
of 30 mm. Perch in the dam is noted in all age classes. Its
highest occurrence is in the 14% age class, the smallest in
the larger 34-38% classes.

‘When determining the age composition of reservoirs,
the following results were obtained. Thus, the age structure
population of Prussian carp on Lake Uyaly-Shalkar is
represented by the older age group (65% of the total catch).
According to the catch in net lines, roach, perch, pike, and
ide in the lake are presented in all age groups. Carp and
ruff were noted only in younger age groups, 100% of the
total catch.

In Lake Shnet, carp and roach in the age composition
were noted only in the younger age groups. The main catch
in the lake was represented by Prussian and crucian carp.
According to the catch in net lines data, the population of
these species of fish is represented by all age groups (95%
of the total catch).

There are two species of fish in the Maydan Dam,
namely Siberian roach and perch, which are represented
in all age groups, whereas pike in this lake was only in the
third-age structure of the population.

Thus, the following species composition of fish
fauna was determined: 9 species in Lake Uyaly-Shalkar,
4 species in Lake Shnet, 3 species of fish fauna in the
Maydan Dam, and no fish fauna in Lake Shelkar.
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Table L- Size structure of the population of Lake Uyaly-Shalkar.

Size classes. %

Average length. cm

14 16 18 20 22 24 26 28 30 34 38 42
Carassius auratus gibelio B
52 252 261 256 52 39 26 35 13 - 09 05 20.1
Rutilus rutilu stacustris
50 186 115 78 62 20 27 12 - - - - 18.1
Perca fluviatilis L.
- 432 82 135 104 123 104 - 20 - - - 175
Esox Iucius L.
- - - - - - 416 83 85 83 167 166 304
Abramis brama
29 - - 57 115 143 228 85 86 28 29 - 257
Leuciscus idosidus
214 71 72 - - 72 - 42 285 72 12 - 19.8
Sander lucioperca
- 125 25 - 125 - - - - 375 - 125 30.3
Gymnocephalus cernua L.
834 166 - - - - - - - - - - -

By age composition, Prussian carp and bream in Lake
Uyaly-Shalkar are presented in all size classes; in Lake
Shnet, the crucian carp is found mainly in the younger age
groups, and the Prussian carp is mainly found in the older
age groups. The frequency of occurrence of Siberian roach
and perch in the Maydan Dam was noted for the entire
size composition, which suggests the population is in good
conditions of existence.

By the species structure, the population of roach,
perch, pike and ide was found in Lake Uyaly-Shalkar;
Prussian and crucian carp were found in Lake Shnet, and
Siberian roach and perch were found in the Maydan Dam.

The determination of residual amounts of toxic
elements in fish meat was carried out in the context of
the fish species and reservoirs from different districts of
the Akmola Region; the following data was obtained and
presented in Table IL. It shows that the residual amounts
are found in almost all samples, however, excess of the
maximum permissible concentrations is not observed.

In terms of cadmium content, the greatest
accumulation is observed in roach meat (0.0102 £ 0.0002
mg/kg), followed by carp (0.0052 £ 0.0000 mg/kg), perch
(0.0041 +0.0001 mg/kg), bream (0.0037 % 0.0001 mg/kg),
pike (0.0032 + 0.0000 mg/kg) and the lowest content was
in crucian carp meat (0.0016 = 0.0000 mg/kg).

In terms of lead content, the greatest accumulation is

observed in carp meat (0.420 £ 0.002), followed by crucian
carp (0.305 + 0.002 mg/kg), perch (0.268 + 0.012 mg/
kg), roach (0.126 + 0.002 mg/kg) and the lowest content
was in pike (0.108 = 0.001). The amount of mercury in
the largest amount was noted in bream meat (0.028 +
0.0002), followed by carp meat (0.024 = 0.0001 mg/kg),
roach (0.019 £ 0.0001 mg/kg), perch (0.013 £ 0.0002), and
the lowest content was in pike and carp (0.009 + 0.0002
mg/kg). The arsenic content was observed, respectively,
in crucian carp (0.055 £ 0.001 mg/kg), perch (0.052 +
0.002 mg/kg), carp (0.044 + 0.003 mg/kg), pike (0.037 £
0.001 mg/kg), roach (0.033 +0.001 mg/kg) and the lowest
content was in bream meat (0.029 +0.001 mg/kg).

Thus, it was found that there is no excess of residual
amounts of toxic elements in fish meat from reservoirs of
the AkmolaRegion, while their accumulation in the meat of
different fish species is not even; in most part, the residuals
accumulate in the meat of fish such as carp, crucian carp,
roach, and pike, which is the least harmless one.

‘When determining the content of toxic elements in
the meat of fish from reservoirs located in different areas
of the Akmola Region, the following data was obtained
(Table III). It shows that the residual amounts of toxic
elements are found in almost all samples, but they do not
exceed the maximum permissible concentrations.
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Table II.- Determination of the degree of contamination by toxic elements of various fish species in reservoirs of the

Akmola Region.
Kind of fish n Toxic elements (mg / kg)

Cadmium Pb Hg As
Crucian. n=13 13 0.0016+0.0000 0.305+0.002 0.009+0.0001 0.055+0.001
Perch. n=11 11 0.0041+0.0001 0.268+0.012 0.013+0.0002 0.052+0.002
Roach. n=9 9 0.0102+0.0002 0.126+0.002 0.019+0.0001 0.033+0.001
Bream. n=6 6 0.0037+0.0001 0.185+0.001 0.028+0.0002 0.029+0.001
Carp. n=6 6 0.0052+0.0000 0.420+0.002 0.024+0.0001 0.044+0.003
Pike. n=5 5 0.0032+0.0000 0.108+0.001 0.009+0.0002 0.037+0.001
Permissible concentration 0.2mg/kg 1.0 mg/kg 0.6mg / kg 1.0 mg/ kg

Table IIL- Toxic elementcontamination of fish (mg/kg) sampled from various reservoirs of the Akmola Region and

markets of Astana.

Toxic element  Permissible Lake Shnet Maidan Dam  Lake Uyaly-Shalkar ~ Markets Astana city
concentration (n=15) (n=15) (n=10) (n=10)

Cadmium 0.2 0.002+0.000  0.002+0.000 0.007+0.002 0.004+0.000

Pb 10 0.280+0.041 0.147+0.001 0.422+0.061 0.281+0.003

Hg 0.6 0.009+0.001 0.015+0.001 0.017+0.001 0.015+0.001

As 1.0 0.058+0.002  0.053+0.002 0.034+0.002 0.046+0.002

Table IV.- Radionuclide contamination of fish (Bg/kg) from the reservoirs of the Akmola Region.

Radionuclides Permissible con- Lake Shnet Maidan Dam Lake Uyaly- Markets
centration n=15 n=15 Shalkar n=10 Astana city n=10
Cesium 137 130 60.0 32.10 32.50+0.6 12.75+0.2
(in1sample) (in1 sample) (4 samples) (3 samples)
Strontium 90 100 26.1+0.4 14.57+0.2 17.76+0.2 22.075+£0.6

(8 samples)

(8 samples) (4 samples) (5 samples)

Thus, in terms of cadmium content, the greatest
accumulation is observed in the meat of fish from Lake
Uyaly-Shalkar (Korgalzhinsk district), where its amount
was 0.007 mg/kg, which is 3.5 times higher than in the
meat of fish from Lake Shnet (Tselinograd district) and
MaydanDam (Arshalinsk district), where its content was
respectively 0.002 mg/kg; in fish samples taken from
markets, its content was 0.004 mg/kg (1.75 times). In
terms of lead content, the greatest accumulation is also
observed in the meat of fish from Lake Uyaly-Shalkar and
amounted to 0.422 mg/kg; 0.280 mg/kgin fish from Lake
Shnet, 0.147 mg/kg in fish from the Maydan dam, and
0.281 mg/kg in fish from markets. The mercury content in

fish samples from Lake Uyaly-Shalkar was 0.017 mg/kg,
which is almost two times higher than in fish from Lake
Shnet, 0.009 mg/kg. In fish samples from the Maydan dam
and from the markets, its amount was 0.015 mg/kg.

The highest content of arsenic is found in fish from
Lake Shnetand amounts to 0.058 mg/kg, 0.053 mg/kg in
fish from the Maydan dam, the smallest amount 0.034 mg/
kg in fish from Lake Uyaly-Shalkar and0.046 mg/kgin fish
from markets.

Thus, the most contaminated with toxic elements is
fish from Lake Uyaly-Shalkar in Korgalzhinsk district,
wherethe residual amounts of cadmium exceed 3.5
times, mercury exceeds 1.8 times and lead exceeds 1.5
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and 2.8 times when compared to fish in the reservoirs of
Tselinograd (Lake Shnet) and Arshalinsk (Maydan dam)
districts. However, with regard to safety, the fish in the
reservoirs proved to be harmless.

A radiological study was conducted to determine the
presence of residual amounts of radionuclides in fish meat;
the obtained results are shown in Table IV.

Excess of maximum permissible concentrations was
not observed, and the residual quantities of radionuclides
were not detected in all fish samples. Thus, the content of
caesium-137 in fish from Lake Shnet was found only in a
single sample and was 60 Bq/kg; in fish from the Maydan
darm, it was also found only in one sample and amounted to
32.1 Bg/kg; in fish from Lake Uyaly-Shalkar, it was found
in 4 samples and amounted to an average of 32.5 Bg/kg;
in fish from the markets, it was found in three samples and
amounted to 12.75 Bg/kg.

The content of strontium-90 was 26.1 Bg/kg in fish
from Lake Shnet (8 samples), 14.57 Bg/kg in fish from
the Maydan Dam (8 samples), 17.76 Bg/kg in fish from
Lake Uyaly-Shalkar (5 samples), and 22.075 Bg/kg in fish
from markets (5 samples). Thus, the presence of residual
amounts of radionuclides in individual fish samples was
determined, while an excess of the maximum permissible
concentrations was not observed, which indicates the
safety of fish in this assessment parameter.

The study of fish from reservoirs for the presence
of helminthiases determined the presence of only one
disease, namely opisthorchiasis, and only in one species of
fish, namely roach (caught from the reservoir of Maydan
Dam of Arshalinsk district). Thus, out of 29 specimens
of this type of fish examined, 21 were infected, while
the extensiveness of invasion was 72%, the intensity of
invasion ranged from 1 to 8 metacercariae.

When studying infection of fish with infectious
diseases, the clinical signs helped to determine two cases
of infection of Prussian carp from Lake Shnet (Tselinograd
region) with bacterial haemorrhagic septicaemia
(infectious ascites of carps); no bacterioses were found in
fish from other reservoirs. Thus, infection of roach with
the opisthorchiasis was determined in the reservoir of the
Maydan dam with a high extent of invasion amounting
72% and an intensity of invasion of 1-8 metacercariae; in
addition, single cases of infection of Prussian carp from
Lake Shnet with bacterial haemorrhagic septicaemia
(infectious ascites of carps) in the initial stage were
determined.

CONCLUSION

In the course of the study, it was found that the
residual amounts of toxic elements are detected in almost

all fish samples from reservoirs of the Akmola Region. At
the same time, their accumulation in the meat of different
fish species is not even, in the greatest amount they
accumulate in the meat of such fish like carp, crucian carp,
roach, and pike, which is the least harmless one. The most
contaminated with toxic elements is fish from Lake Uyaly-
Shalkar, Korgalzhinsk district, where the residual amounts
of cadmium exceed 3.5 times, mercury exceeds 1.8 times
andlead exceeds 1.5 and 2.8 times when compared to fish in
the reservoirs of Tselinograd (Lake Shnet) and Arshalinsk
(Maydan dam) districts. The residual amounts of caesium
and strontium radionuclides are detected only in individual
fish samples, and no excess of the maximum permissible
concentrations is noted, which indicates the safety of the
fish in this assessment parameter. Only one species of fish
was infected with opisthorchiasis, namely roach from the
MaydanDam reservoir in the Arshalinsk district with a
high extent of invasion amounting 72% and an intensity of
1-8; in addition, single cases of infection of Prussian carp
from Lake Shnet of the Tselinograd districtwith bacterial
haemorrhagic septicaemia (infectious ascites of carps) in
the initial stagewere detected.

Statement of conflict of Interest
Authors have declared no conflict of interest

REFERENCES

Anderson, P., 1990. Ymmunological indicators: effects
of environmental stress on Ymmune protection and
disease outbreaks. Am. Fish. Soc. Symp., 8: 38-50.

Anderson, P., 1974. Diseases of fishes. Fish immunology.
Pergamon Press, Oxford New-Jork. pp. 267.

Atchison, G.J., Henry, M.G., Sandheinrich, M.B.,
1987. Effects of metals on fish behavior: a
review. Environ. Biol. Fish, 18:11-25. https:/doi.
0rg/10.1007/BF00002324

Bedritskaya, LN., 2000. The influence of heavy
metals on the body of fish grown in waste water
power plants: autoref. Diss. kand. Biol. Sci. LN.
Bedritskaya SPb. pp. 21.

Brzoska, M.M., Moniuszko-Jakoniuk, 2001. Interaction
between cadmium and zinc in the organism.
Fd. Chem. Toxicol, 39: 967-980. hitps:/doi.
0rg/10.1016/S0278-6915(01)00048-5

Culotta, V.C., Gitlin, I.D., 1999. Disorders of copper
transport. The molecular and metabolic basis of
inherited disease. McGraw-Hill, Wash. (D.C.), pp.
210-221.

Corbel, M.J., 1975. The immune response in fish,
a review. J. Fish Biol., 7: 539-563. hittps://doi.
0rg/10.1111/.1095-8649.1975..tb04630.x





image92.jpeg
Fish Fauna and Assessment of Fish Safety 1925

Kushnarenko, A.IL, Lagerev, E.S., 1989. Estimation of
the number of fish catch in passive fishing gear.
Queest. Ichthyol., 23:6.

Muhammad, H., Igbal, Z. and Saleemi, S., 2017.
Diversity and distribution of fish fauna of Indus
River at Taunsa Barrage in Punjab, Pakistan.
Pakistan J. Zool., 49: 155-161. http://dx.doi.
org/10.17582/journal pjz/2017.49.1.155.161

Mukhachev, LS., 1989. Fundamentals of commercial
fish farming on the lakes of the South of the West
Siberian plain: Autoref. Diss. Doc. Biol. Sci., 22
18.

Perevoznikov, M.A. and Bogdanov, E.A., 1999. Heavy

metals in freshwater ecosystems. SPb. Gosniorh,
pp. 225.

Pravdin, LF., 1966. Manual on fish study. Food industry.

Plokhinskii, A.N., 1961. Biometrics, Novosibirsk.

Popov, PA., 2002. Assessment of the ecological status of
water bodies methods of actioncialis. Novosibirsk,
NSU.

Virbickas, Y.B., Vosyliene, M.Z. and Kazlauskiene,
N.P., 2000. A comprehensive study of the effects
of TM mixtures on fish. Conf. Ecol. Physiol. Fish
Biochem., Tesas. Doc. Yaroslavl, pp. 48-50.

Vasilyeva, L. A., 2004. Statistical methods in biology.
Tutorial to the lecture course “Biometrics”.




image93.jpeg




image94.jpeg
COAEPXAHUE

«PbIBOBOACTBO
W PbIBHOE X03AMCTBO»

N28(151)/2018

Exemecaunbiin
Hay4HO-NPaKTMYeCKuit XKypHan

KypHan 3aperucTpuposan MinmcTepcTaomM
Poccuiickoit Gegepayyn no fenam nevari,
TerepaaHOBEaHIA U CPEACTB

MACCOBbIX KOMMYHHKaUMil.

CoMAeTensCTo 0 pervcTpaLm

1N Ne ©C 77-21675 o 25 asrycta 2005 1.
ISSN 2074-5990

Bxogur 8 Mepeyens uspannit BAK.
Yupegutens:

HeKommepueckoe naprhepcrso
Wspavenbckuit flom «IPOCBELUEHME,
117042, Mocksa, yn. OXHoByToBCKas, 4. 45
© U <Manopamay,

M3patenbcrao «Cenbxozuspars
www.panor.ru/fish
WWW.CenbXo3u3RaT P

TeHepanbHbifi ApekTop /] «fTaHopamas —
Mpeceparens Hexommepyeckoro horga
COAENCTBIA Pa3BUTHIO HALMOHANbHOM
KYbTYpbI M HCCKYCTBA

Kupunn Anexceesuy MOCKANEHKO
Apec penauu:

Mocksa, Bymaxwsit npoesp, 14, cp. 2

[na nucem: 125040, Mockea, a /s 1
Pepaxuus: 8 (495) 274-2222
(MHOTOKaHaNbHbi1)

Otgen nopnuckw: 8 (495) 274-2222
(MHOrOKaHanbHsi)

KypHan pacnpoctpatserca

epe3 Katanor OAO «AreHTcTBO
«Pocneyarby, 06 beAHeHHbIf Katanor
eflpecca Pocciits, eKaTanor nepHogHueckX
W30aHWA. [23€Tbi ¥ KyDHanbi areHTCTBa
Ypan-fpeces (Mpekc — 37194)
 <Karanor poccuitckoii npecceis

(MHpekc — 22307)

TNIABHbIV PEJJAKTOP

E.B. Muwenko,

AP 610N, Hayk

MPENCENATEND
PEAAKUUOHHOM KOAIErM
C.B. MoHomapes, f-p 6on. Hayk, npodeccop

PEAAKLVUOHHASA KOMNETUA:

W.B. Mopys3n, a-p 61on. Hayk, npodeccop
11.8. Bechina, 4-p Gvon. HayK, npodeccop
(OcTOMaXMH, 4-p GO, HayK, Npodeccop
AM. NnTBiHeHKo, - 6iton. Hayk, npodeccop
A.B.Kpbinos, 4-p Gron. Hayk, npodeccop
A.A. PocToBues, -p c.-X. Hayk, podeccop
TE. CepBeTHWK, A-p C.X. Hayk

E.H. Wappwh, Kaug. 61on. Hayk
B.A.3aenénos, 4-p 61on. Hayk

A.0. CoKonbeKuR, 4-p GHon. Hayk

EM. Wiwanosa, Kang. 6o, Hayk

Ornedarato 8 Tanorpagu
000 cTunorpadua ‘TipmHT Qopmyna’s,
117437, Mocksa, yn. Mpodcoroaman, 4. 104

YCTaHOBOUHbIA THDaX 5300 3K3.
Llena ceobogHan

Moanwcaro & nevars 10.08.2018
Craton nySneyiorcn
42 6e3r0HopapHO ocHose

WWW.PANOR.RU

COAEPXAHUE

COBbITUA, KOMMEHTAPUU, QAKTDL....

ECTECTBEHHbIE BOAOEMbI

A.K. Kamenoe, H.H. lonos

Ycnosua u 3¢ dekTusHoCTL

€CTeCTBEHHOro BOCNPON3BOACTBA Wina
Acipenser nudiventris (Lovetzky, 1828) peku Ypan

0.4, Kupuyenko

HyxepoaHbie ruapo6uoHTsI B cucteme UpTbiwa:

YPOBeHb afjanTauvun 1 Mepbi No NpefoTBpaLLeHNIo
6uonoruyeckoro sarpasHenna 16

E.C. Casocun, A.A. Kyuko
300nnaHKTOH 1 3006eHToC 03epa uMonbckoe
(3anagnasn Kapenus) 23

.A. Ay6axupoea, E.B. Muwenko, A.T. Paxumxanosa
Tnppoxumuyeckuit pexum sogoemosn
AxmonuHckoii o6nactu Pecny6nnkm Kasaxcras ...

BOZHBIE BUO/IOTMYECKME PECYPCbI

C.0. By6yneu, A.B. Xuzun

OueHKa BO3MOXHOCTYH 3KcnnyaTayum PeKkpeaynoHHoro

v 6nopecypcHoro noteHyuana Bogoemos

TPeX NapKoBbIX 30H CTONNLbI, 36

PbIEOBO/CTBO: MACTBULLHOE, UHAYCTPUANBHOE, PY/0BOE

1.E. fapnos, H.B. Pei6anosa, b.C. Byzpumos, T.A. Heuagesa,
C.Y. Temupoea, E.[]. Wunkapesuy, C.O. Mapacaee

3¢ dekruBHOCTL HOBOTO MeTOAa BOCNPOM3BOACTBA
nonynayum 6anTuiickoro nococa:

PesynbTaThi BbIPALMBaHNA MONOAN B MOPCKMX CafiKaX..

A.b. lMempywun, H.1O. Kopsizuna, J1.A, Posymuas
Kopmnenue nponssogureneit coma o6bikHoBeHHOr0
Silurus glanis L. B KapnoBbIX pbI6OBOAHBIX XO3ANCTBAX ...

XK.K. Kypmovixaes, B.B. Gecpenoe, C.H. Axmeduros, A, Ay6akupoea
Pa3pa6oTka 3koHOMUUECKN 3P HEKTMBHBIX TeXHONOr U
BbIPaLUMBAHUA LIEHHbIX BUAOB PbIG 1 X BHeApeHne

Ha pbiGoBoAHbIE NPeANpUATMA Ka3aXcTaHa v, .63

MXTHOMATONOTMA

C.B. Muwonuma, A.A. Beccoroa, B.C. MenoHrux, A.b. Kapacee
PesynbTaTbl napasuTonornyeckix nccnefoBanmin

cura Coregonus lavaretus L. 1758 B o3epe Mynosepo

(Konbckuit nonyocrpos) 72

WUHOOPMALIUA 0 MOANUCKE.......

PbIBOBOACTBO U PbIBHOE XO3AMCTBO





image95.jpeg
CONTENT

EVENTS, COMMENTS, FACTS 3

NATURAL RESERVOIRS

A.K. Kamelov, N.N. Popov
Conditions and efficiency of natural reproduction
of ship Acipenser nudiventris (Lovetzky, 1828) of Ural river 10

O.1. Kirichenko
Alien hydrobionts in the Irtis system: level of adaptation
and measures to prevent biological 16

E.S. Savosin, Ya.A. Kuchko
Zooplankton and zoobenthos of lake Gimolsky (Western Kareliya).....cooeeseueeenrennnes 23

G.A. Aubakirova, E.V. Pishchenko, D.T. Rahimzhanova
Hydrochemical regime of reservoirs of Akmola region of the Republic
of Kazakhstan 30

WATER BIOLOGICAL RESOURCES

5.0. Bubunets, A.V. Zhigin

Assessment of the possibility of exploitation of recreational

and bioresources potential of water bodies of three park zones

of the capital 36

COMMERCIAL AQUACULTURE

P.E Garlov, N.B. Rybalova, B.S. Bugrimov, T.A. Nechaeva, S.U. Temirova,

E.D. Shinkarevich, S.F. Marasaev

Effectiveness of a new method of baltic salmon populations reproducing:

results of growing juveniles in sea cages 46

A.B. Petrushin, N.Yu. Koryagina, L.A. Rozumnaya
Feeding the producers european catfish Silurus glanis L. in carp fish farms ............ 57

Zh.K. Kurzhykaev, V.V. Fefelov, C.N. Ahmedinov, G.A. Aubakirova

The development of cost-effective technologies for cultivation

of valuable fish species and their introduction in fish culture enterprises

of Kazakhstan 63

ICHTHYOPATOLOGY

S.V. Mishopita, A.A. Bessonov, V.S. Melnik, A.B. Karasev

Results of the parasitological research of whitefish

Coregonus lavaretus L. 1758 in Lake Pulozero (Kola peninsula) 72

SUBSCRIPTION INFORMATION 78

PbIBOBOACTBO 1 PHIBHOE XO3AMCTBO 8/2018





image96.jpeg
30 ECTECTBEHHbIE BOAOEMDbI

YIK 639.3.05

FTMAPOXUMUYECKUHU PEXXUM BOAOEMOB AKMOAUHCKOIA
OBAACTU PECNTYBAUKU KASAXCTAH
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AHHomayus. Pecny6iuka Kasaxcman o61adaem yHUKAZIbHbIM 03epHbIM (hOHOOM, 06wWas
nnowadb 8o0oemos bes yyema Kacnutickozo mops cocmasnsem nopadka 5 maH 2d. B ux
YUC/IO 8XODAM 02POMHOE KOUYECME0 MAbIX, CpeOHUX 03ep U BOOOXPAHUIUW, PyC/I08bIX
U MeXHUYecKux 8000emMos, NOMEPABWIUX HA HACMOAWee 8pems 80CNPOU3BOICMBEHHOE
3HayeHue. bonbWUHCMBO 8HYMPeHHUX B000EMO8 Me30- U 38MpogdHbl. ODHAKO UX 8bICOKUE
6UONPOOYKYUOHHbIE BO3MOXHOCMU Peanu3yomcs cnabo, o Yem c8udemenbCmayIom Hu3Kue
nokasameJiu ux pbibonpodykmueHocmu. B cmambe npusedeHsi o6uyue caedeHusim no 80doe-
mam AKMOIUHCKOU o6nacmu. V3ydeHsbl opaaHonenmuyeckue umMumupyioujue Nokazamenu
800b1 U KUCZIOPOOHbIU pexxum 8 8eceHHuLl Nepuoo.

Knroueessie cnoea: o3sepa, euapoxumu,q, KUCI'IOpOB, nepMaHeaHamHasn OKUCJ19emMocms.

HYDROCHEMICAL REGIME OF RESERVOIRS OF AKMOLA
REGION OF THE REPUBLIC OF KAZAKHSTAN

G.A. Aubakirova, E.V. Pishchenko, D.T. Rahimzhanova 3

Summary. The Republic of Kazakhstan has a unique lake Fund, the total area of water
bodies, excluding the Caspian sea is about 5 million hectares. They include a huge number
of small, medium lakes and reservoirs, river and technical reservoirs, lost at the present time
reproductive value. Most of the inland waters are meso- and eutrophic. However, their high
biological production capabilities are poorly realized, as evidenced by the low rates of their
fish production. The article provides General information on the waters of Akmola region. The
organoleptic limiting parameters of water and oxygen regime in the spring period are studied.

Keywords: akes, hydrochemistry, oxygen, permanganate oxidation.
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6ume BopHble pecypcbl pek Ka-

3axcTaHa cocTasnAlT 101 Kyb. Km,
13 KOTOopbIX 57 Ky6. KM dopmupyrotca
Ha Tepputopun KasaxcraHa. OctanbHom
06bemM NOCTynaeT u3 conpeaenbHbIX ro-
cynapcrts: Poccun — 8 Ky6. kM, Kutaa —
19 Ky6. KM, Y3b6ekuctaHa — 15 ky6. km,
Knprusmum — 3 ky6. km.

B HacTtoAwee Bpemsa nposogaTca
Mepbl MO YNyylleHNO CUTYaLuu, CBA-
3aHHOW C NOBbILEHEM MPOAYKLMM Pbi-
60BOACTBA U NOBbIWEHVEM peHTabesb-
HOCTM NPOW3BOLCTBa TOBapPHOWM Pbibbl
M3 MeCTHbIX BOAOEMOB, 4TO Tpebyer
NaHOMEPHOrO U TLIATENbHOTO U3yye-
HWA CTPYKTYPbl 1 AUHAMUKN BUOLIEeHO-
30B C Uesibto Honee NOAHOro UCNONb30-
BaHMA WX NOTEHLMANIbHON NPOAYKTUB-
HocTwm [2; 5].

OCHOBHbIM  HanpaBneHnem MoBbI-
WeHVA  pbIBONPOAYKTUBHOCTU  BHY-
TPEHHUX MPEeCcHOBOAHbLIX BOJOEMOB
ABJIAETCA NepPexof OT MPOCTON KCMy-
aTauum pbIbHbIX 3aMacoB K Co34aHuio
BbICOKO3PEKTUBHOIO PErynnpyemMoro
PbIGHOrO X03ANCTBA Ha O3epax U BOAO-
XpaHunuuax. o csoum noTteHumanb-
HbIM BO3MOXHOCTAM Manble U cpej-
HVe o3epa MOryT AaBaTb 3HAUYUTESIbHO
bornbuie pbibbl 11 NyyLero KauecTsa npw
CO3[aHnM ynpaBnAeMbIX 03epPHbIX XO-
3ANCTB UHTEHCUBHOTO TUNa [2; 4].

[MpoBeaeH MOHUTOPUHT NPOV3BOA-
CTBa PbIOHOW NPOAYKLUMN Ha BOJOEMAX.
Mo cocToaHwmio Ha 1 siHBapsa 2018 ropa
Ha TeppuTtopumn KasaxcTaHa umMeroTcs
362 pbI60X03ANCTBEHHDBIX yYacTKa, pac-
MOJIOXEHHbIX Ha BOJOEMax MeAyHa-
pofiHoro u pecnybnmMKaHCKoOro 3Haye-
HUA.

Ecnn  obuwee konuyectBo pbibo-
XO3ANCTBEHHbIX BOAOEMOB B  3TUX
bacceriHax cocTaBnser 362 yuacTka,
TO 132 13 HUX — 3TO PbIGOXO3ANCTBEH-
Hble opraHu3aymu n 247 — 3akpensex-
Hble BOAOEMbI, YTO cocTaBnseT 68,2%.

Yto KacaeTcA  pbl6OXO3ANCTBEH-
HbIX BOAOEMOB MECTHOIO 3HaueHus,
TO MO COCTOAHMIO Ha 1 AHBapA 2018 roaa

WWW.PANOR.RU

oblee KONMYECTBO BOAOEMOB, BKJIIO-
YeHHbIX B nepeyeHb, cocTaBnAeT
2788 Bogoemos. U3 Hux 845 — pbiboxo-
3ANCTBEHHbIe OpraHusauuy, 1272 — 3a-
KpenneHHble BOJOEMbI, UTO coCcTaBnAeT
45,6%.

bonblee konuyectso pbiboxo3saii-
CTBEHHbIX BOJOEMOB Ha TeppuUTopun
AKMONMHCKOM obnact — 507, U3 Hux
3aKpenneHHbix 322 yyactka n 231 pbl-
box03ANCTBEHHAA OpraHU3auWa; npo-
LEHT 3aKkpenneHHbIX BOAOEMOB CO-
ctaBnaet 63,5%. Mo ceBegeHvam MCX
PK 06 ocBoeHWM KBOTbI BbinoBa pbibbl
Y APYrnux BOAHbIX XUBOTHbIX MOSIb30Ba-
TENAMU XMBOTHOIO MUPa AKMOJTMHCKOW
obnactu, 3a 2017 rog 6bi10 BbINOBEHO
89,2 T BOAHbIX OpraHn3mos. 1o Bugoso-
My pa3HO0b6pasuio 3TO Takue pbibbl, Kak
yKa, Kapn, new, NnHb, CyAaK, Hanum
n ap.

PaboTa BbiNonHeHa B pamkax rpaH-
TOBOro $puHaHcupoBaHua MOH PK (MPH
AP05131273).

Llenbio paHHOM paboTbl sABMNOCH
n3yyeHve rmapOXUMUYECKOTO peximma
BofOoeMOB AKMONMHCKOM obnactu (o3e-
pa LWHerT, lWenkap, Yansi-Lankap, nno-
THa MainpaH).

3agauu nccnenoBaHuA:

1.YcTaHOBUTL  OpraHonenTuyeckue
NVIMUTUPYIOLLME NMOKa3aTeny BOAbl BO-
[ OeMOB.

2. /13yunTb OKMCNAEMOCTb U KUCIO-
POAHbIN PEXUM BOLOEMOB.

Mo cBepeHusam 06 ocBoeHWM KBO-
Tbl BbIIOBa Pbibbl U APYrUX KUBOTHbIX
no sofjoemam AKMOMIMHCKOMW obnactu
ANA NPOBEAEHUA Hay4YHO-UCCrefoBa-
TeNbCKOM pPaboTbl, ObIIM M3yyeHbl 3a-
KpenneHHble 1 pe3epBHblE BOLOEMbI
B 17 panoHax AKMONMHCKON obnactu.
M3yumB paHHblE MO pe3epBHbIM BOAO-
eMam 3Tux pél?lon—ios, Mbl Bbibpanu ans
Hay4yHOro uccnepoBaHusa o3epa LlHet
(UenvHorpaackuin - paiioH), Lllenkap
(ApwanuHckuin paiioH), Yanoi-Llankap
(KopramkbIHCKWIA  paiioH) 1 MIoTUHY
Manpar (ApwanuHckuin panoH).

PbIBOBOJCTBO U PLIBHOE XO3AUCTBO
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W3yuyeHbl ocobeHHocTU rugpoxu-
MUYECKOTO PEXUMa BHYTPEHHUX BO-
Aoemos. [lposeseH 3KcrnegULMOHHDIN
Bble3[] B BECEHHWU nepuop Ha o3epa
AKMOnMHcKom obnactu (LWHerT, LLIém<ap,
Yanoi-lankap), nnotuHy MaitpaH ans
N3yYeHNa rapPOXUMUYECKOTO peXknma
BOApbl.

[Mppoxumnyeckue  unccnegosaHus
NPOU3BOAUIM U3  MOBEPXHOCTHOMO
1 MPUAOHHOIO CNI0eB BOAbI Mo obLye-
NPUHATBIM MeTofMKaM, TO eCcTb Boga
otbupanacb ¢ rny6uH 30-40 cm B nna-
CTUKoBYyto nocygy obbemom 1 n. Bea
nocyfa 6bina npefBapuUTeNibHO NOAro-
TOBJIEHA MO MpaBuUIaM NOArOTOBKY eM-
KocTei1 nepep otbopom npob ansa npe-
AoTBpalleHus 3arpasHenHua [1]. CocTas
VM CBOWCTBA BOAbI OMPEAENsu AByMA
MeToAaMN — TUTPOMETPUUECKUM U KO-
JIOPUMETPUYECKUM MO CYLIECTBYIOLLMM
meTtoavKam [3], pH Bogsl nsmepsnca pH-
meTpom Testo 206 (Testo AG Germany).

Boinn otobpaHbl 120 npo6 Bogwl
C Tpex cTaHuun. M3yueHbl opraHonen-
TUYeCKne NUMUTUPYIOLLME MoKasaTenu
Bofbl (BKYC, 3amax, LBETHOCTb, MyT-
HOCTb, MPO3PayYHOCTb), OKUCIIAEMOCTb
1 KNCITOPOAHDBIN PEXUM BOADbI.

Viccneposanua Bknouanu usyuexme
TemnepaTypbl BOAbI 1 BO3/lyXa, CTPYKTY-
pbl AHa BOAOeMa, Hanuuusa pacTuTenb-
HoCTU (Tabn. 1).

TemnepaTypa BO3ayxa B cpep-
HeM B [OHW mMccnefoBaHU COCTaBUna
20 °C. Hamnbonbuas TervmepaTypa' BOAbI
Habntoganace B o3epe Yanbi-lankap
(B npepenax 22 °C), HanmeHbLUaA 6bina
oTMeyveHa B o3epe LlIHeT — 18°C.

V13 npriBeaeHHbIX [aHHbIX BblCOKas
TemnepaTypa BOAbl OTMEYEeHa Takxe
B 03epe Yanol-lankap (19 °C) npu cpen-
HeM roka3saTene npospayHoctn 0,6 m.
HAHo Bogoemos unucroe. CpeaHas 3a-
pactaemocTb coctaBuna 40%, yTo cooT-
BETCTBYET HOPMATMBHbIM MOKa3aTessam.

3anax Bofbl BbI3bIBAKOT NlETyuUMe Max-
Hylyue BeLlecTBa, NoCTynatLme B Bogy
B pe3ynbTaTe NpoOLIeCcCoB KusHepes-
TENIbHOCTW BOAHbIX OPraHn3MoB, Mnpu
OVOXMMMYECKOM Pa3NOKEeHUU OpraHu-
YeCKUX BeLLecTB, NpU XMMUYECKOM B3a-
UMOAENCTBUN COLEPXALUUXCA B BOAE
KOMMOHEHTOB. Ha 3anax Bofbl oKa3bl-
BalOT BJINAHME COCTaB COAEPKaLUMXCA
B HEW BeLLecTs, TeMnepaTypa, 3HaueHus
pH, cTeneHb 3arpsasHeHHOCTU BOAHOrO
obbeKkTa U T.A.

B cootBetctBUM ¢ TpeboBaHuaMU
K KayecTBy BObl MHTEHCUBHOCTb 3arna-
Xa He [oMXXHa npeBbiwaTb 2 6annos.

LiBeTHoCTb BOAblI Kak nokasaTenb
KauecTBa 0bycnoBneHa rnasHbimM obpa-
30M MPUCYTCTBUMEM TYMYCOBbIX Be-
LEeCTB U COeAMHEHUIN TPeXBaNEeHTHOro
xenesa. KoHueHTpauus 3Tux BeliecTs
3aBUCUT OT TeosIorMyecknx YCroBun,
BOJJOHOCHbIX TFOPM30HTOB, XapaKTepa
nouB, Hanuuma 6onoT U TOPPGAHUKOB
B bacceliHe peku u T.n. Yem 6Gonblue
r'YMYCOBbIX BELLECTB, TEM UHTEHCUBHEE
LiBETHOCTb.

MyTHOCTb BOfbI MOXeT 6biTb BbI3-
BaHa CaMbiMW Pa3HOOOPa3HbIMK Mpu-
YMHaMW — NPUCYTCTBMEM KapboHaToB,
TMAPOKCUIOB  antiOMUHUSA, BblCOKOMO-
NEKYNAPHbIX OpraHUYecKnx npumecen
F'YMyCOBOIO  MPOUCXOXKAEHUA, MOAB-

Tabnuua 1

O6ume cBepeHnA no BogoeMam
AkmonuHckoii o6nactu (maii 2018 roga)

Temneparypa, °C CprK.'rypa ik
N¢ | HasBaHusa BogoemoB 3apacraHue, %
BO3flyxa BOAbI Bopjoema
1 |O3epo WHet 18 17 nnucroe 40
2 | Osepo lenkap 19 7 nnncroe 45
3 | O3epo Yanbi-LWankap 22 19 nnucroe 30
4 | MNnoTtnHa Mangax 20 16 unucrToe 40
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Tabnuya 2

OpraHonenTtuueckue nuMnTUpYyIOLWe NoKa3aTenn BoabI
BofloemoB AKMONIMHCKOM o6nacTu

BeceHnHwmii nepuog (15-30.05)

Osepa Bkyc, | 3anax, | LiBeTHoCTb, Mpospau- PO Boi,
6ann | 6ann °C HOCTb, CM no KaonuHy i
dopmasuny
WHet 1 1 50+0,02 45 0,5+0,001 0,053+0,01
Lenkap 2 2 53+0,03 41 0,6+0,0012 0,05+0,01
Yanoi-LWankap 1 1 55+0,04 42 0,5+0,001 0,054+0,01
[notuHa MainpaH 1 1 - 50+0,02 50 0,510,001 0,05+0,01

neHvem GUTO- 1 300M1aHKTOHa, a TaK-
KE OKUC/IeHNEeM COoeAMHEHUI >Kenesa
1 MapraHua K1cnopoAom Bo3ayxa.

Bbicokan MyTHOCTb sBnsetca npu-
3HAaKOM Hanuuua B BOAE HEKMX Npu-
MECeN, BO3MOXHO, TOKCUYHbIX, KpOMe
TOro, B MyTHOW BOAE Nyulle pa3BUBaloT-
CA Pa3NIMYHbIe MUKPOOPraHU3Mbl.

HaHHble no opraHonenTuueckum no-
KasaTensm BOAbl UCCNEAYeMbIX BOAoe-
MOB MpyiBeeHbl B Tabnuue 2.

Mpn onpepeneHun BKyca u 3anaxa
MCMONb30BaNNCb HOPMAaTVBbLI  onpe-
AeNeHVA XapakTepa U UHTEHCUBHOCTU
BKyCa 1 3anaxa. Kak BugHo, B Tpex Bogo-
eMax BKYC 1 3anax 6binv paBHbl 1 6an-
Ny, YTO FOBOPUT O TOM, UTO BKYC U 3a-
rnax obHapyXunucb Npu TeCTMPoBaHUM
B labopatopuu. B o3epe Lllenkap 3anax
1 BKyC BOAbl 6binn OTHeceHbl K 2 Han-
nam, 4to obbACHAETCA Tem, YTO 3anax
MU BKyC Oblnn oueBuaHbl. LlBeTHOCTb
BOfAbl B Tpex Bogoemax bbina B npepe-
nax HopMbl, Toraa Kak B o3epe Lllenkap
OTMEYEeHO ee npeBbilleHne Ha 3 rpa-
Ayca. [laHHble No npo3payHoCTV Noka-
3anu npepenbHyto Hopmy. Onpepene-

HMe MyTHOCTU NPOBOAWNOCH METOAOM
N® 6.153 («no wpundTy»). MyTHOCTb
no ¢popmasuHy 6bina B HOpMe 1 He rpe-
Bbiwana 0,2 mr/n.

B uenom no opraHonentuueckum
NMMATUPYIOLMM MOKasaTenaMm B Tpex
BOAOEMAX TUAPOXUMUYECKUIN PEXUM
BO/lbl B BECEHHUI Nnepurog 6bin B npe-
Aienax Hopmbl, ToNbKo B o3epe Llenkap
MO MOKasaTeno LUBETHOCTV MPEBbICUN
3 rpagyca. lpeBbieHne 3Toro no-
Ka3satens roBoput o6 ymepeHHon 3a-
rPA3HEHHOCTU BogoeMa. TakKe MOMKHO
OTMETUTb, YTO YBENMYEHME [AHHOrO
nokasaTesifi, BO3SMOXHO, CBA3aHO C OT-
CyTCTBYEM PbIb Ha 03epe.

Kputeprem ana cyxgeHna ob uH-
TEHCMBHOCTU BUOXMMUYECKOro noTpe-
OrneHus Kucnopoga CRyXuT BennuMHa
€e OK/CnAemMocTu. Yem Bbille oKucnA-
€MOCTb, TEM HUXKE KauecTBO BoAbl. [1pu
BECEHHEM 3KCNeAULMOHHOM Bblesge
Ha Bopjoembl KopramkbiHcKoro, Aplua-
NUHCKoro v LlenuHorpaackoro paoHos
cofiepKaHue K1CIopoaa Kak y nosep;<-
HOCTW, TaK U y iHa NOKa3ano Ham cnegy-
towme pesynbtaTbl (Tabn. 3).

Tabnuua 3
OKMNCNAEMOCTb 1 KUCIOPOAHDII PEXM BOAbI,
mr/n (BeceHHuiA nepuopn)
Mokasartenn Osepo WiHer Osepo Lllenkap Osapo Yaruk: I'lnovrvma
Wankap Maigax
bt 2,23 +0,33 3,140,36 2,9+0,34 2,740,34
mr/n
CopepxaHue Oz B
Boae, Mr/n:
y NOBEPXHOCTU 8,4+0,31 7,9%0,25 8,7+0,33 8,2+0,32
y AHa 6,71+0,20 6,94+0,21 7,4+0,25 7,1£0,24
6anaHc 1,69+0,41 0,96+0,32 1,3%0,35 1,1£0,30
WWW.PANOR.RU PbIBOBOMCTBO W PbIBHOE XO3AUCTBO
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ECTECTBEHHbBIE BOLOEMBbI

B nepwon Hawwux wuccneposaHuii
YPOBEHb NMepmaHraHaTHON OKUC/IAeMO-
CT1 B BOgoemax 6bif HU3KUM — 2,23—
3,1 mr/n. lMokasatenu okucnaemocTu
B MPUPOAHbIX BOAHbIX UCTOUYHMKAX Ba-
PbUPYIOT 1 3aBUCAT OT BUONOTUYECKON
NPOAYKTUBHOCTM Bojoema. Kak noka-
3aNM HawwW MCCneaoBaHWA, B o3epax
WHet n Yanbi-LLankap BbinoB pbibHOW
NpoayKummn Obin Bbille MO CPaBHEHUIO
C apyrummn Bogoemamu. Bbicokoe co-
Aep>KaHue Kncnopoga 6bio oTMeYeHo
B o3epe Yanbl-Llankap n Ha nnotuHe
Mavpgan (8,7 u 82 wmr/n cootsetcT-
BEHHO). KucnopopaHbii 6anaHc  6bin
Ha ypoBHe 0,96-1,69 mr/n.

Takvm obpasowm, B uccneayembix Bo-
Aoemax aeduunTta KUCnopoga otmeye-
HO He 6bi10. [lepmMaHraHaTHas okucnsae-
MOCTb BO BCEX UCCNefyemMbiX BOJOEMaXx
HaxoAunack B npeaenax Hopmbl. B o3e-
pe Llenkap no cpaBHeHWto ¢ apyrumn
BOZ0EMaMU 3TOT MoKasaTesib 6bi BbiLle
(3,1 mr/n).

Wiccneposanua npopomkatoTes v 6y-
AYT MNOMONHATLCA HOBLIMU CE30HHbBIMMU
AAHHBIMK, a TakKe Apyrumn dpaktopa-
MU (KNMMaTUYeCKMK, COoLManbHbIMU
W Ap.), BAVAIOWMMYA Ha TMAPOXUMUYe-
CKYI0 XapaKTepucTnKy BOLOEMOB AKMO-
JIVIHCKOW o6nacTu.

Bu6nuorpaduueckuin cnucok

BbiBogbi:

1.Mo opraHonentuyeckum nVMU-
TUPYIOLWMM MoKasaTensiM B TPex BO-
Aoemax (osepa LlUHet, Yanbi-LLlankap,
nnotvHa MawngaH) ruapoxXmuMmnyecknii
pexunm BoAbl B BECEHHU Nepuog 6bin
B Mpeaenax HOpMbl, TONbKO B 03epe
lWlenkap no nokasateno LBETHOCTU
OTMeYeHO npeBbllleHne Ha 3 rpagyca.
MHTeHCMBHOCTL 3TOro nokasaTtens ro-
BOPUT 00 yMEpEeHHOW 3arpA3HeHHOCTU
BOAOEMA.

2.B unccnepyembix Bogoemax aedu-
unTa Kucaopofa OTMEYEHO He 6bifo.
[epmaHraHaTHas OKNCNIAEMOCTb
BO BCEX ucCcrefyemMblx BOAOEMax Ha-
XoAunacb B npeaenax Hopmbl. B ozepe
LLlenkap no cpaBHeHUIO C APYrMM BO-
AOemMamMu1 3TOT nokasaTtesib 6bin Bbilue
(3,1 mr/n).

bnazodapHocms: pesynbTaTthl Ha-
YUYHbIX nccnefoBaHum b6biny nonyye-
Hbl 6naropaps rocygapcTBeHHOMY
buHaHCcUMpoBaHWIO B pamkax 6ioa-
XXE€THOW nporpammbl «[paHToBOE Pu-
HaHcupoBaHMe Ha 2018-2020 rogbi,
afMVHUCTPaATOp AaHHOW mporpam-
Mbl — TOCYAapCTBEHHOE Yyuypexkae-
Hue «Komutet Hayku» MuHuctepcTsa
obpasoBaHuA M Hayku Pecnybnuku
KasaxcTaH.

1. Anekur O. A. OcHoBbl ruapoxumumn. — J1.: TuapomeTteonsgar, 1970. — 430 c.
2. Pomaroga C. M. BecctouHble Bogoemsl Kazaxctana.T. 1. [MAPOXUMMYECKUIA PEXUM. —

Anmarbl, 2008.— 259 .

~

3. Wuwkuna /1. A. Tuppoxumus. — J1.: TuapomeTteonsaart, 1974.— 287 c.

4.Kolding J., Zwieten P.A.M. van, 2006. Improving productivity in tropical lakes and
reservoirs. Challenge Program on Water and Food — Aquatic Ecosystems and Fisheries
Review Series 1. Theme 3 of CPWF, C/o WorldFish Center, Cairo, Egypt. 139 pp. ISBN: 977-
17-3087-8.

5. http://24 kz/ru/news/economyc/item/21 9354-v-kazakhstane-yrashchivayut-700-tonn-
ryby-ezhegodno; http://www.fao.org/docrep/003/ab41 2e/ab412e11.htm.
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Tpunoxenne 1.4
k JloroBopyNe__ oT 2018r.
Ha IPaHTOBOE ()MHAHCHPOBaHHE

TEXHHYECKAS CIIEHMOUKAIASA 1
KAJEHJIAPHBIU IIJIAH PABOT

Io norosopy NeoHi, or A L1 fFa 2018 roma
7

1. AO «KA3AXCKH ATPOTEXHHUYECKU YHUBEPCUTET MM.C.CEH®YLITHA»

1.1 Io mpuopuTery: 4. Hayku 0 KH3HH U 30pOBBE

1.2 Tlo mommpuoputery:4.1. OyHraMeHTanbHble M NPHKIATHBIE MCCIETOBAHMB OOIACTH
Ouonoruu. - [Tpo6remsr sKooruH. OueHKa COCTOAHHS H poGiieMbl coXpaHerus Gruopasnoobpasus
PACTHTEIIBHOTO U KMBOTHOro Mupa PecmyGmuxn Kasaxcran. Haydrble OCHOBBI palMOHAIBHOTO
HCTOTH30BAHHUA U BOCTIPOM3BOCTBA OHOJIOTHYCCKIX PECYPCOB.

1.3 Ilo Teme mpoekra: Ne AP05131273 «OueHka GHONPOAYKTHBHOCTH BHYTPEHHHX
Bonoemos Ceseproro u Llentpanpnoro Kazaxcrama ¢ ompeeneHHeM NHINEBOi Ge3onacHOCTH
PBIGHOI MPOTYKIIHID.

1.4 O6was cymma mpoekta 30 000 000 (TpuanaTh MHITHOHOB) TEHIe,B TOM YHCIEC
Pa3OUBKOH MO TOJAM, /IS BEIONHEHHS PaGOT COITIACHO IyHKTY3:

-Ha 2018 rox - B cymme10 000 000 (1ecaTh MHITHOHOB) TEHTE;
-1a 2019 rox - B cymme 10 000 000 (aecsiTh MUIUILOHOB) TEHTE;
- Ha 2020 rox - B cymme 10 000 000(aecsTh MUTTHOHOB)TEHTE.

2. Xapaxmepucmuxanay Ho-mexnu4eckoti npoOyKuuu no KeauiughuKayuoHHuIM
RPUSHAKAM U IKOHOMUYECKUE NOKA3AMenl

2.1 Hanpasniense paGoTsl: (yHIaMeHTATbHEIE HCCIEAOBAHHUS.

2.2 OGnactp npumeneHus: [IpukianHble HCCIeI0BaHUs B OOIACTH CENBCKOTO XO3SHCTBA,
aKBaKyJIbTYPBI H BETePHHAPHH.

2.3 KoHeuHbli1 pe3yabTar:

-32a 2018 roa:

M3ydenEl JmMTepaTypHble NaHHbIE OTEYECTBEHHBIX M 3apyOesKHBIX ABTOPOB, MPOBEICH
MOHHTOPHHT BHYTPEHHHX BOXOeMOB 110 oGnactsM Ceseproro u Llentpansaoro Kasaxcrana. Byner
npose/ieHa KiaccuuKanus oep o kiaccupukaropy O.A.AnekuHa, H3ydeHsl MophoMeTpuYecKue
OCOOEHHOCTH DPYKOBOAANIEX BHAOB 300IUIAHKTOHA M HX IPOLYKUHOHHBIC XapaKTePHCTHKH,
cpezHece3oHHast Oumomacca 300IUIAHKTOHA M GeHToca.YCTaHOBIeH pa3MepHO-BO3pacTHOH I
BUJIOBOH cOCTaB pEIG, OOIIME KauecTBEHHBIC IOKA3aTC/IH, CTCHEHb KOHTAMHHALMH PBIOH
OCTaTOYHBIMH KOJIMYECTBAMH COEJMHEHHH TSKENBIX METalNoB, PaXHOHYKIHIAMH M BEISBICHBI
HanboNee pacpOCTPAHEHHEIE IeIBMHHTO3H! H GaKTepHO3bl PHIOBOAOEMOB AKMOIHHCKOMN 06/1acTH.
ITyGnukanus 1 craThn;

-3a2019 roa:

Tlposenena xmaccupuxamms o3ep mno Kiaccupuxaropy O.A.AnekuHa. U3ydeHst
Mop(oMeTpHYecKHe OCOOCHHOCTH PYKOBOISIIMX BHJOB 300IUIAHKTOHA M HX IPOAYKLHOHHEIE
XapaKTEePUCTHKH, CPEHECe30HHas OMOMacca 300MTAHKTOHA M OSHTOCA BHYTPEHHHX BOIOEMOB.
Bymer ycraHOBIeH pa3MepHO-BO3PAacTHOM M BHIOBOH COCTaB pPHIG OOIIHE KavecTBEHHBIE
TOKA3aTeH, CTENeHb KOHTAMHHALKH PBIOBI OCTATOYHBIMH KOJIMYECTBAMH COCAHHCHHH TSDKEIBIX
METAJUIOB, PATHOHYKIMAAMH H BBIBIEHB Haubolee pacmpOCTPAHEHHBIE TeJBMHHTO3B H
6Gaxrepuosel peib B Bogoemax Kaparannuuckoit obnactu. [TyGnukanus 2 crateit;

(pk
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-32 2020 ron:

poBenena Kiaccndukalus 03ep 10  KiaccuduKaTopy O.A.Anexuna. HM3ydenst
MopdoMeTpuUecKHe OCOOEHHOCTH PYKOBOJIIMX BHJOB 300IIAHKTOHA M MX NPOAYKLMOHHBIC
XapaKTEePHCTHKHM, CPEIHEce30HHas OHOMAcca 300IIAHKTOHA M GeHTOCA BHYTPCHHHX BOJIOEMOB.
Byfer yCTAHOBNEH pa3MEpHO-BO3PACTHOM M BHIOBOH cocta peib, OGIME KadecTBEHHbIC
OKA3aTe/H, CTeNeHb KOHTAMUHAIMH PHIOBI OCTATOYHBIMH KOTHYECTBAMH COEJMHEHMH TSDKeIBIX
METaIIOB, PA/MOHYKIWAAMH M BBIABICHbl Haubolee pACIPOCTPAHEHHEIC IEJIbMUHTO3BI X
GaxTepro3sl pei6 BHYTpeHHHX BogoeMoB Cepepo-Kasaxcranckoii 001acTi, a Taioke paspaboTaHbl
5Q(EKTHBHEIE METOJBl ONpeJENeHHs KauecTBa PHIOHON mpoxykumu. Byayr paspaGotasi
PeKOMEHAITHH /ISl [IPOU3BOCTBA B OTPACITH PHIGHOTO X03sicTsa. IlyOnukanmust 3 crareit.

B 1e/ioM, [0 Pe3y/TbTaTaM HaydHBIX HCCIEOBaHHI IIAHMPYETCs MyONUKaus 6 HayqHbIX
CTaTeli B PeLEH3UPYEMBIX HAYHBIX KypHANax: u3 Hux 3 crareu KKCOH, 2 Scopus, n 1 PUHII, u
[OArOTOBKA PEKOMEHJALUH JUis IPHPOJONONB30BaTENel 10 PAlHOHAIBHOMY HCIOIb30BAHHIO
BOJIOEMOB M 3aPBIOEHHIO HX LIEHHBIMY IOPOJAMH PBID.

2.4 IlaTeHTOCIIOCOBHOCTD: Pe3y/IbTaThl HCCEOBAHHs IATEHTOCTIOCOOHEI, HO B pamkax
TPOEKTA He TIPe/lyCMOTPEHO MOJIyYeHHE OXPAHHBIX JOKYMEHTOB.

2.5 HayuHo-TeXHM4YECKH ypoBeHb (HOBM3HA):DyAeT BbIIBJICHA TMHAMHKA YHCIEHHOCTH
300MIAHKTOHHBIX H OEHTOCHBIX OPraHM3MOB B CPEJHMX M MamblX osepax LlenTpambHOro u
Ceseproro Kazaxcrana. [IpoBeieH0 KOMIUTEKCHOE HCCIIEA0BAHUE BOAOEMOB I10 PSITY IapaMeTpoB —
HIPOXHMHYECKHH, THAPOOHOTOrHIECKUH pexkuM. [laHa OlLCHKa BIHAHUS HaKTOPOB OKpY:KAIOLICH
cpesl Ha GOPMHPOBAHHE MX YHCICHHBIX M IPOIYKIHOHHBIX MOKasaresel, H3y4eH BHZOBOH H
pasMepHO-Bo3pacTHOH cocTas mxTHO(ayHbl. Ha OCHOBE IHONYHeHHBIX NAHHBIX, OYIET MPOBEICH
pacueT CCTECTBEHHOMN GHOMPOAYKTHBHOCTH H3y9YaEMBIX BOJOEMOB H JIAHA HAYYHO 00OCHOBAHHAs
OleHKa GHOTIPHTOIHOCTH BOAOEMOB H G€30MacHOCTH PEIGHOH NPOXYKLMH, 8 TAKKE PEKOMEH/IaHH
[0 MX PaLHOHATEHOMY HCTIOTE30BAHHIO.

2.6 Vcronb3oBanme HayIHO-TEXHUEECKOH POAYKIHH OCyIIecTBiseTcs: VcmonuTeneM no
[OrOBOPEHHOCTH € 3aKa3uHKOM.

2.7 BHJ1 HCIIO/IB30BAHMS Pe3y/IbTaTa HAyqHOH i (HJIM) HAYIHO-TEXHIHYECKON AesTeTbHOCTH:

OTUeTHI, CTATBH B HAayYHBIX XKyPHAJIAX 110 IPOQUIIIO.

3. Haumenoganue pabom, CpoKU UX peanu3ayuu u pe3ynvmamsl

u¢p | Hauvenopanue paGor mo | CpOK BHITOTHEHUS™ OxuaeMblil pe3ynpTaT™*
sagann | JIoroBopy ¥ OCHOBHBIE
51, 9Tand | STAIbI ero BLITONHEHHs*

Hayajgo | OKOH4YaHHE

2018 200
1 TIposecTn [aTeHTHO- | SIHBaph Mapt |Byner TPOBEIEH MaTeHTHO-
unpopManHoHHbIT monck ¢| 2018 1. 2018 r. |uH(bOPMAIHOHHbIH TOUCK c
TIyOHHOH — HCCHIENOBAaHHMSA r1yGuHOR uccienoBanus 1o 20 net.
1o 20 1er, ¥ MOHHUTOPHHT Tposenen MOHHTOPHHT
TIPOM3BOJICTBA PBIOHO#H [POM3BOACTBA PHIOHON TIPOTYKIMH
[POJYKLHH Ha BHYTPEHHHX Ha BHYTPEHHHX BooeMmax. Bymyr
BOZIOEMAX. M3y4eHBl JIUTEPATypHbIE JaHHBIE

OTEUECTBEHHBIX W 3apyOesHBIX
aBTOPOB, MpPOBENEH MOHHTOPHHT
03ep 1O 00NACTAM, HCCTENOBAHHS
Gynyr BKJIIOYATh BOZOEMBI
AKMONHHCKOH 00acTu
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Wzyuuts 0COGEHHOCTH
THAPOXUMHYECKOI0
pexHMa BHYTPEHHHX
BOZIOGMOB M €r0 BITHAHHE
Ha IPOTyKTUBHOCTb.

Anpens
2018 .

1 Hos6pst
2018 .

Bynyr  u3yueHBl  OCOOEHHOCTH
THAPOXHMHYECKOI0 pexuma
BHYTPEHHHX BOJOEMOB H  €ro
BIMAHHE HA  NPOAYKTHBHOCTB.
Byner mposenena xiaccupuKarms
o3ep no KyIaccH(pUKaTOpy
O.A.Anexuna, HCCIIEA0BAHHS
Gynyt BKJIIOYATh BOJIOEMEI
AKMOJIMHCKO# 0071aCTH.

Wzyunts
TaKCOHOMHYECKUH COCTaB,
CTPYKTYPY 300TTAHKTOHA H
GeHTOCA B BOJOGMAX.

Anpens
2018 .

1 HOs6pst
2018 .

Bynmer wu3ydeH TaKCOHOMMYECKHH
COCTaB, CTPYKTypa 300IUTAHKTOHA H
Gentoca B  BojOeMax.  Byayr
H3yUeHBI MopdoMeTpauecKHe
0COGEHHOCTH PYKOBOIAIIAX BHIOB
300IIAHKTOHA H HX
TIPOIYKIMOHHBIE ~XapaKTEePHCTHKH,
CpeHece30HHasn 6uomacca
300IUIAHKTOHA M OeHToca Ul
BHYTPEHHHX BOJIOEMOB,
HCCIeNOBAaHUS  OyAyT —BKIIOYATH
BOZOEMBI AKMOJIMHCKOH 00nacTH.
TTy6muxarus 1 CTaThl B
PELICH3HPYEMOM HayJHOM
skypHaze(PHHII).

YcTaHOBHTH
CPEIHECE30HHYIO
6uomMaccy 300ILTAaHKTOHA H
OeHTOCa M Ha HX OCHOBE
paccuMTaTh BO3MOYKHOE
NPOM3BOJACTBO MPOMYKIHK
3THX COODIIECTB.

Cenra6ps
2018 .

1 HOAGPS
2018 .

Bymet yCTaHOBJICHA
CpeJIHeCe30HHas Guomacca
300MJIaHKTOHAa W O€HTOoca M Ha HMX
OCHOBE  PAaCCYHTAHO  BO3MOXKHOE
MPOM3BOACTBO  MPOAYKIHH  STHX
coobmectB. JaHa XapaKTepHCTHKa
300MMTaHKTOHA M GEHTOCAa CpeJHHX
osep Ceseproro u llentpamsHoro
Kazaxcrana, onpeneneHa
OGHONPOTYKTHBHOCTH BOZIOEMOB,
MOJyYyeH  IPOTHO3, a  TaKkKe
TpOBENICHA Knaccn¢nkauax 03€ep no
TpodHOCTH (KOpMHOCTH), u
TIOZICYHTAH TIPOrHO3UPYeMBIit
romoBoi  ynos.  MccnenoBanus
oynyT BKJTIOYATh BOJIOEMBI
AKMOIMHCKOH 06/1aCTH.

OnpesienicHue  pasMepHO-
BO3PACTHOrO H BHIOBOTO
cocTaBa peIG BHYTPEHHHX
BOJIOEMOB.

Arnpens
2018 .

1 HOs6ps
2018r.

Byner  ycraHoBieH — pasMepHO-
BO3PACTHO! H BHIOBOH COCTaB PEHIO
BHYTPEHHHX BOJIOEMOB.
Vccnenosarus GyayT —BKIIOYATh
BOI0€MBEI AKMOJIMHCKOM 06JIaCTH.

et





image5.jpeg
Wsyunts Gesomacmocts u| Maii | Cenrsabps |Bymer usydena GesomacHocTs H
Ka4ecTBO pui6er| 2018 1. | 2018r. |KavecTBO pHIOHI BHUTABIHBACMON B
BBUIABIIHBACMOIL B BOJI0EMAX CesepHoro i
Bomoemax CeBepHOro H IlenTpamproro Kasaxcrana.A Tak
IlenTpasHOro JKe pa3spaboTaHsI HOBBIE
Kasaxcrama, a Tak ke JIOCTOBEpHBlE M 9 (eKTHBHBIE
paspaGorarhk HOBBIE METOBI HCCIIe0BAHUS o
METO/IBI HCCIIEI0BAHHS. OIPEJENCHHIO KauecTBa PHIGHON
TIPOJTYKIIAH.
VcranoBneHs! obmme
Ka4eCTBEHHBIE II0KA3aTeNH, CTENeHb
KOHTAMHHAIHKH PHIOBI OCTATOUHBIMU
KOJIHYECTBAMH COCIMHCHHUI
TSDKEITBIX MeTamIoB,
PaIHOHYKICHIAMH H  BBUIBICHBI
Hauboree PacTpoCTpaHeHHbIE
TEIBMHMHTO3bl M 0aKTEPHO3bl PHIG
BHYTPEHHHX BOZIOEMOB.
Hcenenopanust GymyT —BKIIOYAThH
BOJIOEMBI AKMOJTHHCKOM 0071aCTH.
2019 200
ITposectn TaTeHTHo- | SIHBaph Mapr | Byzer IIPOBEICH TIATEHTHO-
uHGbOPMANKOHHEN norck ¢| 2019T. | 2019T. |mHpOpManuOHHEL TIOHCK c
TTyOHHOH — HCClIeJOBAHHS r1yGHHOR HccnenoBanus 10 20 JeT.
10 20 5eT, ¥ MOHUTOPHHT ITpoBenen MOHHTOPHHI
NPOHM3BOACTBA PBIGHOIT NPOM3BOZCTBA PBIGHON MPOXYKIUK
NPOAYKIHK HA BHYTPEHHHX Ha BHYTPEHHHX BOZOeMax. Byxyr
BOZOEMax. M3Y4CHBI JIUTEPATyPHble JaHHBIE
OTEUECTBEHHBIX M  3apyGexKHBIX
aBTOPOB, TIPOBENEH MOHHTOPHHT
o3ep 0 00TacTsAM, HCCICIOBAHMS
6ymyT BKJIIOYATH BOZOEMBI
Kaparaunusckoii o6nactu
W3yuuts ocobennoctr | Ampenb | 1 HosOpst |Bymyr — msydemst  ocoGeHHOCTH
THIPOXHMHYECKOTO 2019r. 2019T. |THAPOXHMHYECKOTO pexuMa
pexuMa BHYTPEHHHX BHYTPEHHUX  BOJOEMOB H  €ro
BOIOGMOB H €r0 BIHSHHE BIHSHHE HA  NPOJYKTHBHOCTB.
Ha TIPOIYKTHBHOCTb. Bynmer mnpoezena xiaccuduKarus
ozep o KraccupuKaTopy
O.A.Anexuna, HCCIIEI0BAHUS
Gynyt BKJIIOYATH BOJIOEMEI
Kaparanaunckoii o6mactu.
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Wsyunts
TaKCOHOMHMYECKHi COCTaB,
CTPYKTYPY 300ILTAHKTOHA H
6enroca B BOnOEMaX.

Armpens
2019.

1 o165t
2019r.

Byner wsydeH TakcOHOMHYECKHit
COCTaB, CTPYKTYpa 300IUIAHKTOHA H
Gentoca B BomoeMax. bBymyr
H3y4CHBI MOpq)OMETpH‘!eCKHC
0COGEHHOCTH PYKOBOJISIIHX BHAOB
300ILIAHKTOHA )4 ux
TPONYKIHOHHBIC XapaKTePHUCTHKH,
CpeHece30HHasT Gmomacca
300ILUIAaHKTOHA H GenToca s
BHYTPEHHHX BOJZIOEMOB,
HCCIENOBaHMs  OyAyT BKIIOYaTh
BOJIOEMBI Kaparanmurckoit
obacTu.

YCcTaHOBHTE
CpeJIHECE30HHYIO
Guomaccy 300IUIAHKTOHA H
GeHToca M Ha WX OCHOBE
paccuuTaTh BO3MOJKHOE
TPOU3BOJICTBO  IPO/IYKIIHH
3THX COOOLIECTB.

Cenra6ps
2019 .

1 Hos16ps
2019r.

Bynmer YCTaHOBIIEHA
CpeHECe30HHas Gromacca
300ILUIAHKTOHA ¥ O€HTOCcAa M Ha HX
OCHOBE  PAaCCYHTAHO  BO3MOXKHOE
TIPOHU3BOJICTBO TPOAYKIHA 9THX
coolmecTs. JlaHa XapakTePHCTHKA
300IIAHKTOHA W OeHToCa CpeIHUX
o3sep CepepHoro u LleHtpansHoro
Kasaxcrana, onpezeneHa
GHONPOIYKTHBHOCTH BOJIOEMOB,
[OJy4eH  IpPOTHO3, a  TaKke
TIPOBEJIeHa KIIACCH(HKALMS 03ep 110
TpodHOCTH (KOPMHOCTH), "
TIOJICYHTAH TIPOrHO3UPYEMBIit
TojI0oBo¥  ymoB.  MccnenoBaHus
OynyT BKJIIOYaTh BOJOEMBI
Kaparauaunckoit o6mactu.

OmnpenieneHue  pasMepHO-
BO3PaCTHOTO M  BHIOBOTO
cocraBa pHI0 BHYTPEHHHX
BOJIOEMOB.

Amnpens
2019r.

1 HOs16pst
2019r.

Byner  ycraHoBieH — pasMepHoO-
BO3PACTHOH ¥ BUIOBOH COCTaB PEIG
BHYTPEHHHX BOJIOEMOB.
Hcenenosanna  OydyT —BKIIOYATh
BOJIOEMEI Kaparasmuackoit
obnacTu.

(il
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W3yuuts Oe3omacHOCTE H
KayecTBO PEIGE!
BBUIaBIHBAEMOH B
Bomoemax CeBepHOro H
IlenTpaneHOTO
KazaxcraHna, a Tak Xe
pazpaboraTh HOBBIE
METO/IBI HCCIIEI0BAHHS.

Mait
2019 .

CeHTA0pB
2019r.

Byner usydeHa Ge3omacHOCTh H
Ka4yecTBO pHIOBI BBLIABIMBAEMOH B
BOZIOEMAX CesepHOro u
IentpansHoro Kasaxcrama. A Tak
xKe paspaboTaHbI HOBbIE
JOCTOBEpHBIE M 3((EeKTHBHBIE
METOIBI HCCIIEI0BAHMS o
ONpeJIeNIeHHI0  KauecTBa PHIGHOH
NpOAYKUHH. YCTAaHOBJNEHE! 00IIHe
KayeCTBEHHBIE TTOKA3aTelH, CTENEeHb
KOHTAMHHALWH PHIOBI OCTATOMHBIMU
KONHYECTBAME COeJIMHeHHH
TSOKENBIX MeTaJIOB,
PaMOHYK/ICHIAMH W  BBIABJICHBI
Haubonee PAacIpOCTPaHEHHEIE
reIbMUHTO3bI U OaKTEPHO3BI PHIO
BHYTPEHHHX BOJIOEMOB.
WccnenoBanus OyayT —BKIIOYATh
BOJIOEMEI Kaparasausckoit
obnactu IlyGnukanus 1 craTbu B
M3/[AHAH BKTIOYEHHOH B IEpEYeHB
KKCOH MOH PK, wu3nanme 1
CTaThd B 3apy0eKHOM IUTHPYEMOM
M3JAHAM C HCHYJIEBBIM HMITAKT
akropom Cxomyc.

2020 200

TIposectn TIaTEHTHO-
uH(POPMALMOHHBIH TTOUCK C
TIyOHHON — HCCIENOBAHUS
10 20 jer, ¥ MOHHUTOPUHI
[POH3BOZCTBA PEIGHOH
TPOAYKIHHA HA BHYTPEHHUX
BOJIOEMAX.

SluBaps Mapt
2020r. | 2020T.

Byner IIpOBEIEH IaTeHTHO-
HHGOPMALHOHHEIH TIOHCK G
riny6uHON HcenenoBanus 10 20 1erT.
TIposenen MOHHTOPHHI
[IPOU3BOLCTBA PHIOHOM MPOXYKITHA
Ha BHYTPeHHHX Bojoemax. Bymyr
u3ydeHBl IIMTepaTypHbIE JaHHBIE
OTEYeCTBEHHBIX H  3apyOeKHBIX
aBTOPOB, IPOBEJIEH MOHHTOPUHT
o3ep MO 00JIACTAM, HCC/IENOBAHHS
Gyayr BrToyath Bogoemsl CeBepo-
Kasaxcrarckoii 06nacT

W3zyuuts 0COBEHHOCTH
THIPOXHMHYECKOTO
pexHMa BHYTPEHHHX
BOJIOGMOB H €ro BIHSHHE
Ha NPOJyKTHBHOCTE.

Armpens
2020 T.

1 Hos6pst
2020 1.

Bymyr  u3ydeHBI  OCOOEHHOCTH
THAPOXHMHYECKOTO pexHMa
BHYTPEHHHX BOJOGMOB H  €ro
BIMSHHE HA  MPOAYKTHBHOCTE.
Byner mnpoBezeHa KIacCHpHKAIHA
o3ep ) KIacCHHKATOpy
0.A.Anexuna, HCCIIENIOBAHHS
6ynyT BIJTIOYATh BOZIOEMBI
Cesepo-Kazaxcranckoif obmacti

Sk
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W3yunuts
TaKCOHOMHYECKHH COCTaB,
CTPYKTYpY 300IIaHKTOHA H
GeHTOCa B BOJOEMAX.

Arnpens
2020 .

1 Hos16ps
2020 .

Byger u3ydeH TaKCOHOMMYECKHH
COCTaB, CTPYKTYpa 300ILIAHKTOHA U
Gemroca B BoOeMax. bymyT
H3y4EHBI MophoMeTpHIecKHe
0COGEHHOCTH PYKOBOAIIAX BHIIOB
300ILIAHKTOHA " X
NPOAYKIMOHHBIE  XapaKTepPHCTHKH,
CpeHECe30HHas Gromacca
300IUIAHKTOHA ¥ OeHToca  JUIA
BHYTPEHHHX BOZIOEMOB,
ucenenoBanus  OyAyT  BKIIOYATh
Bogoemsl  Ceepo-Kasaxcrauckoi
obnacTy.

YcTaHOBHTE
CpEeNHECE30HHYIO
6n0Maccy 300INIAHKTOHA H
GeHTOCa W Ha HMX OCHOBE
paccuyuTarb BO3MOJKHOE
TIPOHU3BOJICTBO  MPOAYKIHH
3THX COOOIIECTB.

CenTa6pB
2020 .

1 HOs6Ps
2020 .

Byner YCTaHOBJICHa
CpeHeCe30HHaA Gromacca
300IIaHKTOHA M GeHToca M Ha HX
OCHOBE  pacCYdTaHO  BO3MOXKHOE
MPOM3BOZACTBO  NPOAYKIMH  3THX
coobwecTB. JlaHa XapaKTepHCTHKA
300IUIAHKTOHA W GEHTOCA CPeIHHX
osep CepepHoro u LlenTpansHOro
Kazaxcrana, ompeseneHa
GHOMPOAYKTHBHOCTE BOJIOEMOB,
NMOJyYeH  TPOTHO3, a  TakKKe
TpOBeJIeHa KIacCH(HKanus 03ep 1o
TpodHOCTH (KOPMHOCTH), u
TOJCYHTAH TIPOTHO3HPYEMEIH
rogoeoii  ynoe.  MccnenopaHus
6ynyT BKmovatk Bogoemsl Cesepo-
Kazaxcranckoi oGmacTu.

OnpeneneHne  pa3MepHO-
BO3PACTHOTO H  BHJIOBOIO
cocTaBa pHIO BHYTPEHHHX
BOJIOEMOB.

Armpenb
2020.

1 HOs1Gpst
2020 .

Bymer  ycTaHOBIEH — pasMepHO-
BO3DACTHOI U BHIOBOI COCTaB PBIO
BHYTPEHHHX BOJIOEMOB.
HccnenoBanus OyayT —BKIHOYAaTh
Bomoembl  Cemepo-Kasaxcranckoi
obmacTu.

e %z@{/ | |
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6 Wsyunts GesomacHocte u| Maii | Centsbps |Byser wusydena GesomacHocTs

KauecTBO peiGer| 2020 . 2020r. |kauyecTBO pHIOBI BBUIABIMBAEMOU B
BBUTABIIHBAEMOI B BOZOEMAX Cesepnoro u
Bogoemax CeBepHOro u Ilentpanproro Kasaxcrana. A Ttak
LlenTpansaoro xKe paspaboTansl HOBEIE
Kaszaxcrama, a Tak e JOCTOBEPHEIE K 3 dexTuBHbIE
paspaboTath HOBBI® MeTOZB! HCCIIeOBAHUS o
METO/[bI HCCIIE/IOBAHHSL. OIIPEJIE/IEHHIO  KauecTBa  PHIGHOI

TPOJYKIHH. YCTaHOBIEHB! 00Ime
KauyeCTBEHHBIE TIOKa3aTelH, CTENeHb
KOHTaMHHAalUK prﬁbI OCTaTOYHBIMH

KOJIHYECTBAME COETMHEHHIT
TSIKEIBIX METaLIoB,
PaHOHYKIEHIaMH M  BBISBJIEHBI
Hauboee PacmpocTpaHeHHbIe
TEIBMHUHTO36l H 0aKTEPHO3BI pEIO
BHYTPEHHHX BOIIOEMOB.

Hccnenosanns  OyayT —BKIIOUatsh
Bomoemel  CeBepo-KasaxcraHckoit

o6acTH.

7 PazpaGorarh Asryct | 1 HoaOpst | Bysyr paspaGoranbl pekoMeHIanuu
PEKOMEH a1 2020 . 2020T. |mIa  TPOM3BOACTBA B OTPACIH
TIPOM3BOJCTBY prIGHOrO Xo3siicrea. [Ty6rukaums

2-x  crareit B HM3JAHHIX

BKJIIOYEHHLIX B mepedens KKCOH
MOH PK, wusaganme 1 cratbd B
3apy0eKHOM LHMTHPYEMOM H3JaHUK
C HEHYJEBBIM HMIAKT- (DaKTOPOM

Cxomyc.
Ot 3axazunka: Ot UcnonuuTens:
Ilpencenarens Tpencenarens [Ipasierus
T'Y «Komuter Haykn Muauctepcrsa AO «Kasaxckuit
obpazoBanus i Hayku PI» ¢ KMl yHUBSPCHTET

O3HaKOMJICH:
Hayungrit pykoBomTens npoexra
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(mozruce)

Ay6axuposa I".A.
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IMATEHTHAS ITPOPABOTKA

VTBEPXJAIO
iwreap [pencenarens
THs e, OBALHOHHOM
apOLIHLIM CBA3SIM
Tox6eprenos 1. T.
2020r.

3ATAHUE Nel
Ha npose;lel-me NMAaTEeHTHBLIX ncc.neuonal-mii

HaumenoBanne  paGorel  (remer): HWPH  AP05131273  «Orenka
6UONPOAYKTHBHOCTH BHYTpeHHHX BojoemoB CepepHoro u lLleHTpansHOro
KaszaxcraHa ¢ onpezieieHieM IHILIeBOH 6e30acHoCTH PEIGHOM TTPOTY KIIMK.

Dran paGoTsl: VIXTHONOrHYecKHe, TMAPOOHONOTHYEeCKHe HCCIe0BaHUs C
OLIEHKO# KauecTBa pbIObl ¥ THAPOOHOHTOB.

Cpoxu Beimonaenus: 03.01.20-31.03.2020

3ajauM NATEHTHBIX HCCleoBaHHil: ITOMCK METONOB HXTHOJIOTHYECKOIO,
rUAPOGHONOrHYECKOr0 HCCIIeJOBAHUS U OLIEHKH KauecTBa PHIOBI M T'HIPOGHOHTOB.

Buzx nareHTHbIX | [Tonpasnenenns | OtBercTBeHHble | Cpoku OtueTHBIE
HCCIIeI0BaHHUIT UCTIOTHATEIIS HCIIOTHUTEIH, BBIIIOJTHEHHS JIOKYMEHTBI

(conckarens) D.N.0. MaTEeHTHBIX

MCCIIeIOBAaHUM

TTouncx metozoB | Kasaxckuit JKamanosa A.M. | 03.01.20- Oruér o
HMXTHOJIOTHYECKOTO, arpoTeXHHYECKH i 31.03.2020 TIaTeHTHOM
THAPOGHONIOTHYECKOTO | YHHBEPCHTET HM. TIOHCKe
HCCIIEIOBAHUS u | C. Ceiipymmna,
OLIEHKH KadecTBa | Kadeapa
PBIOBI M | BeTepHHAPHOH
THAPOGHOHTOB MEIUIIHHBI

PykoBoauTens /‘Z M T'.A. Ay6akupoBa
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KA3AKCTAH PECNYBITUKACHI PECNYBITIUKA KASAXCTAH

REPUBLIC OF KAZAKHSTAN

MATEHT
PATENT

Ne 4463

MAMIAJIBI MOAEJIBIE / HA MIOJIE3HYIO MOJIEJb / FOR UTILITY MODEL

(21) 2019/0325.2

(22) 10.04.2019

Kazaxcran Pecryommkacer [Taiinaist Moziembiep MEMIEKETTIK Ti3iTiMiHIe
Tipkey KyHi / Jlata peructpanuy B [oCyapcTBEHHOM PeecTpe MoJIe3HbIX
Mogeneit Pecriy6imkn Kasaxcran / Date of the registration in the State
Register of Utility Models of the Republic of Kazakhstan: 13.11.2019

(54) BanbIKThIH OaltaycasbIFbIH aHBIKTAY dJIici
Crioco6 ompe/ielieHHs CBEKECTH PhIO
Method for determining fish freshness

(73) "Coxen Celidpyiutn aTbiHIarbl Kazak arpoTeXHHKaJIBIK yHHBEpCHTETI" aKinoHepitik Koramsl (KZ)
AxunonepHoe obmectBo "Kaszaxckuii arporexHuueckuil yHuBepcuter umeHH CakeHa Ceiipyinna"
(KZ)

"Saken Seifullin Kazakh Agrotechnical University" Joint-Stock Company (KZ)

(72) Amuns6ekos JKanar [1laGan6aesuy (KZ) Adilbekov Zhanat Shabanbayevich (KZ)
Banmpxu FOpnit Anekcannposud (KZ) Balji Yuriy Aleksandrovich (KZ)
Ayb6akunposa I'yiabxan AmamxkososHa (KZ) Aubakirova Gulzhan Amanzholovna (KZ)
Mycraduna Paiixan XycannosHa (KZ) Mustafina Raikhan Khusainovna (KZ)

DK Kol KoibULIb
Toamucano LI E. Ocnianos
Signed by EDS Y. Ospanov

«YIITTBIK 3UATKEPIIK MEHIIK HHCTUTYTh» PMK JpeKTopbl
Jlupekrop PI'TT «HanmoHaabHbI HHCTUTYT HHTEIUIEKTYalIbHOH COOCTBEHHOCTH
Director of the «National Institute of Intellectual Property» RSE





image12.jpeg
3anoHseTca

", ABJIACTCH YBCAOMICHHEM O MOCTYTIICHHH pr 1] HHHC

Hyx)10e orMeTHTh 3HakoM X
3asBreHNe ¢ peKBH3HTaMi, npoctaBineHubimu PIITT HHM(

®opma [TM-1

(85) Jlata niepeBoaa Mesk xyHapoAHOMK = 22) Jlara noaauun
Jlara nocryrienus : mznml:«ea Halmnuan;nylpg azy (21) Perncrpaunommsii Ne &
02-09-2020 2020/0812.2
UL UJ.CUCY /
D (86) permCTpaUMOHHBIH HOMEp MEKIYHADOHOM 3a5BKM M 1aTa MCKIYHAPOIHOH MOJAYH, YCTAHOBICHHBIC TIOTY KO IHM
BCAOMCTBOM

D (87) Homep  1aTa MEK YHAPOIHOM My B/IMKALIAM MK Ty HAPOAHOM 3asABKH
D (96) HOMEp eBPA3HICKOM JAABKH M JATA N101a4M 3a5BKH, YCTAHOB/ICHHBIC NOTYHAIOLINM BEAOMCTBOM

D (97) Homep w aaTa rmy 61MKALIMM CBPAIMICKO 3asBKU

3ASIBJIEHUE
0 Bbiaye narenta Pecny6inkn Kasaxcran

HA MOJIE3HY MO/eJIb

[lpenocTanss ykasaHHEle HHkKE JOKYMEHTBI, MpOWy (MPOCHM) BBIIATH MATEHT Koa crparmt
PecnyGnukn Kasaxcran a nosnesnyio Moziens Ha HMs 3asBuTen (eif) “é’(;;‘é”s"g;‘
(71) 3asiBurens (u): (€M OH YeTaHOBIIEH)
Hexommepueckoe akumonepHoe obwectBo «Kaszaxckuii  arporexnuueckuii

yuusepeuter umenn Cakena Ceiipyannnan, r. Hyp-Cynran KZ
(_\'xauunaclcu TIO/THOC MMA WIH HAMMCHOBAHME U MCCTOKMTEIBCTBO WIH MCC‘I’“HBXOMCHMC)

JlaHHBIC 0 MCCTOKMTE ILCTBE ABTOPOB-3AABHUTEICH NPHBOATCA B rpadhe psIom ¢ rpadoii ¢ kozom (72)

3anonHACTCA TOTBKO MPH MCMIPAIMBAHWH MPHOPHTETA MO Jate, GOCC PAHHEH, YEM JaTA NOJAYM 3a5BKH B Pecny6mkarckoe
TOCYAaPCTBEHHOE NpenpHaTHC « HaumoHANbHBIH MHCTHTYT HHTELICKTYATbHOM cobeTBeHHOCTHY (manee — PITI « HUMCy)
[Mpoury (MpockM) YCTaHOBHTS IPHOPHTET MO/IE3HOM MOJEHM MO AaTe:

D nojavu nepoif (six) sassiku (0k) B rocyaaperse-yuactuke [aprkckoii kouserimm (mywxr 2 cratey 20 [MatermHoro 3akona
Pecrybanku Kasaxcran (1ance - 3akom)

noaauu Gonee parmeii sassku B PITI « HUUC» B cootsereTsmm ¢ mynkrom 4 cratem 20 3akona
1104 nepBoxadanbHoi sassku B PITI «HUHC» B cootsereTsmm ¢ mynktom 5 cratsu 20 3akona

TPHOPHTETA NEPBOHAYATLHOM 3asBKH (MyHKT 5 cTaThh 20 3aK0Ha)

Oo0oo0oano

TOCTYIUICHHS! I0NOTHUTEIBHBIX MATCPHAIOB K Gosce pantcit 3asske (myHkT 3 crams 20 3akoma)

(33) Koa crpanst nomaum no ST.3 (npu
MCTIPAIIMBAHHM KOHBCHLIOHHOTO
npHopuTeTa)

(31) No nepoii, (32) Jlata vcnipanmsaemMoro npuopuTeTa
D Gonee paHHei, D
NCPBOHAYATBHOK
3aABKH

(54) Ha3zpaume nonesuoii Monenn
Criocod onpejiesienHsi CBEXKeCTH MSICa PbIObI

Banbik eTinin 6aaaycaabirbiH AaHBIKTAY ici

Azpec a1 NepentMcKy (MOTHBIH NOYTOBBIN A.IPEC U MMA aIpecara)

010011 r. Hyp-Cy.rran, np. Kenic 62

HAO «Kasaxcknii arporexnnyeckuit ynusepenrer um. C. Ceiidy/muar, nayanas 4acrs

Tenedon: MoGunbHbiii Tenedon: Dakce: Aapec IICKTPOHHON MOYTHI:
8(7172) 38-22-09, 8-778-603-35-77 8(7172) 31-60-72 arman-post@yandex.ru

(74)  MatexTHbii NOBCPEHHBII (TIOTHOC MM, PCTMCTPALIMOHHBIH HOMEP, 4PEC) WTH NPCACTABHTETb 3AABUTC/ (CH) (NOHOE MMH WTH
HAWMCHOBAHMC, AIPeC)
(75)
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Hepeuens nPLIAraeMbIx IOKYMEHTOB

Konwuuectso muctos
B | ax3emmuape

Konuuectso
IKICMIVIAPOB.

TNPHJIOKEHHE K 3asBJICHHIO

ONHMCaHHe MONEe3HOH MOAeH 4 2
dopmyua nonesuoii Moaesnn 1 2
yepTexk (1) H HHbIE MATEPHANBI 1 2 |

pedepar

HOKYMEH 1 \)\’! OlJiaTe HoAa4H 3asuBKH
JIOKYMEHT, MOATBEPKAAKOLLHT
HajMuue OCHOBaHU i st

YMEHbLLICHHA pa3Mepa onjaThbi

0 ONXXXXO

CTAH PECNYBNMKACH! DAMET MHHMCT?I!}.T i |
w"ﬁlﬂnblK“JHﬂTKﬁPmK MEHWIK MHCT%TYTbI {

INbIK, KYPFIZY KYKbIF b .fjl .
PECMYBNHKANBIK MEMREKETTIK K3CINO™Hb!

TIOBEPEHHOr0 MJIH NPeICTaBU Tes IS

02 CEH 2020
46673

Kipic Ny g

JIPYroii JOKyMeHT (yKa3aTs)
CripaBka 0 pEruCTPaLMM IOPHINIECKOrO
JMua

Kkonus(1) nepBoii(bix)  3asBKH(OK)
(npu HCTPAWNBAI
KOHBEHLIMOHHOTO NMPHOPHTETA)
D JIOKYMEHTbI 3aBKH HA HHOCTDAHHOM g
A3bIKE
E JIOBEPEHHOCTD, YAOCTOBEPSIOLLAS 1 1
MO HOMOUHS NAaTeHTHOro

Konb:,

Ber.

Ne (urypst ueprecii, npeataracmoii s nyGmkatmm ¢ hopmy-10ii (pedpepatom)

ABTOD (b1) (YKa3bIBACTCA MOTHOE MMS)

Annabbexos Kaunar llla6anbaeBuu

Aybakuposa I'yiabkan AMaHxKoI0BHA

Mycradpuna Paiixan Xycannosna

bauku HOpuit Anekcanaposuy

TMonHbIH MOUTOBLIH AAPCC MECTOKMTCIBCTBA, BKIIOMAS HAUMEHOBAHHME
cTpanbl 1 e koA no cranaapry BOUC ST.3, ecim o1 yeTanosaen

KZ r. Hyp-Cyaran, yi. Meinapana 2, k.58

KZ r. Hyp-Cyurran, ya. Kepeii Kaunbex xanaap 14A,
KB.

KZ r.
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Hyp-Cyaran,

yi. A. MoanaryaoBa 29a,

KZ r. Hyp-Cyuaran, ya. Kepeit Kanubex xanaap 14A,
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BECTHMK HAYKM KA3AXCKOI'O ATPOTEXHUUECK OT'O YHMBEPCUTETA MMEHM C.CEM®Y/LMHA No2(105) 2020

MA3MYHBI

AYBUIHAPY AITBIIBIK FHIIBIM/IAPBI

Kurishbayev A.K., Kanafin B.K., Shestakova N.A ., Nukusheva S.A., Kiyan V.S.,
Shvidchenko V.K.

PROSPECTS FOR THE USE OF A NEW NON-TRADITIONAL CULTURE
SPRING TRITICAL IN THE PRECISE AGRICULTURE SYSTEM IN THE NORTH-
KAZAKHSTAN REGION.
Caduros A.T.
COJITYCTIK KA3AKCTAH OBJILICBIHBIH J19J1 ETTHINUIIK JKYHECIHIE KAHA
JSCTYPJI EMEC MOJIEHUETTI TTAHTATIAHY ITEPCTIEK TUB AJIAPHL
Cyamarioé 6.C., Kymazasuesa C.M., Xyoaiibepzeroéa /., Moiinaxoaeéa A.
«TYJIIIAP» AT CIIOPTEI KJIIVBBIHIATBI XKEJIICTI JKBIJIKBI TYKBIMIAPBIHBIH
300TEXHHUKAJIBIK, CUTTATTAM ACBI
Aounvbexos K.IIL, Mumenxo E.B., Aybaxuposa I A., Mycmapuna P.K., Kamarnosa A.M.
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AHHOTAHA.

TIpoBe/ieHa OlleHKA KauecTBa H IHINEBOH Ge30MACHOCTH PHIGHL, BELIABIHBAEMOI B OT/IEBHEIX BO-
JOeMAX Pa3HUHEIX PaffoHOB KaparaH HHCKoi oSIacTH. ITpH 5TOM, H3yUeHS! KauecTBEHHBIE ITOKa3aTe-
IIH, CTeNeHb KOHTaMHHAIMH OCTATOUHEIMH KOMHYECTBAMH TOKCHUHEIX STeMeHTOB H PaHOHYKIHIAMH,
A TaKKe 3apakeHHOCTh PHIGH TeIbMHHTO3aMH H GakTepHO3aMI. B pesymsTaTe MPOBEJEHHEIX HCCTe-
JIOBAHHH, YCTAHOBIEHO, UTO KaueCTBeHHEIE TIOKA3aTelH PEIGH H3 BOOEMOB COOTBETCTBYIOT HOPMe, 3a
HCKITIOUeHHEM OT/IeBHBIX CIyUaeB y 0GPa3oB PEIG OTOGPAHHEIX ¢ IPHIABKOB PEIHKOB, T7e OHH HMeTH
COMHHTeNEHEIE OPTaHOIeNTHUECKHe H GHOXHMIUECKHe TOKA3aTelt, XapaKTepHELe I He ToGpoKate-
CTBEHHOI MPORYKINH. K OHTaMIHAIA PRIGE TOKCHUHEIMH SIeMeHTaMH GhIlTa He3HAUHTEILHOMH, Ham-
GobINee HAKOIUIEHHe KajIMH A H CBHHI[A OTMEUATOCH B MAce PEIG 13 BogoeMa « [ICY-58» (HypHHCKOrO
paiioHa), T7ie ero KOIHYeCTBO COCTABIIO COOTBETCTBEHHO 0,0026 1 0,0031 Mr/KT. OcTaTOUHbIe KOIH-
UecTBA PAJHOHYKIH/IOB IIPAKTHUECKH B PEIGe He OGHApYKHBATHCEH. BEIBIEHA HanGONee BRICOKAT 38~
PaKEHHOCTE TUTOTBEI 10 3a50MeBAHHI0 IOCT/AMILIOCTOMATO3, KOTOPELI IHATHOCTHPOBACS BO BCEX TPeX
BomoeMax. Tak, SKCTEHCHBHOCTh HHBA3HH B BojioeMe «Ilmorrna Nel» (Byxap-JKsIpayckoro paiioHa)
cocraBmIa 12,5%, B o3epe «Tokcymar» (OcakapoBcKoro pafiona) 18,7% m B Bogoeme JICY-58 (Hy-
PHHCKOTO paiioHa) 42,8%, IPH 3TOM HHTE€HCHBHOCTh HHBA3HH KoleGanach oT 2 1o 7 9K3eMILIIpoB. B
PEIKHX CIIyUanx oGHAPYKHBAICA JUILIOCTOMO3 B IIOTBE (03. TOKCYMAK) ¢ SKCTEHCHBHOCTBIO HHBA3HH
12,5%, 1 1mrynes B IOTBe H Kapace (IIOTHHE! JICY-58), Tie SKCTEHCHBHOCTH HHBA3HH, COOTBET-
CTBEHHO, cocTaBIaIa 14,8 1 14,2%. [IpH KIMHHYeCKOM HCCIeIOBAHHH PEIGH Ha 3apakEéHHOCTh Gak-
TepHO3aMI, 3a60IeBaHH PEIC He HAGMIONANOCE, 33 HCKIFOUeHHeM eHHITYHOTO CIIyUas a3pOoMOHO3a.

KimioueRble ClIOBa: THINEBAT Ge30MACHOCTh, BHYTPEHHHE BONOEMEL T'elbMHHTO3B, GaKTepPHO3EI
PHIGEL, TSIKENEIE METAILIE, PaIOHYKIH/EL

Brepenne.

Prifa SBISETCS BAXHEHIIAM KOMIIOHEHTOM  ocOGEHHO aKTyaTbHA B HEIHEINHee BPEMS, KOIJa
TIHIIH YeTOBeKa, TOCKOIEKY TPE/ICTABIAET COOOM  yRelMUMBAETCS HENPEPHBHOE 3arps3HEHHE BOJ
HOCTYIHEE HCTOUHHKH GEIIKOB, KHDOB, MHHE- MHDOBOTO OKEaHa, BHYTPEHHHX BOJOEMOB OTXO-
PABHBIX BEINECTB, TAKKe COEPKAT B ce0e TakHEe  jranti TIPOMBIIIIEHHEIX, CeMbCKOX03MHCTBEHHEIX
Grzmomoreckie BAKHEIe STEMEHTH, Kak KA, 1 KOMMYHATBHEIX TTPeIPHATHI, 3aBOIOB, KOTO-
KambITi, MarHmii, &ene3o, Gocdop H KoMIIeKe PEIE CcOfiepKaT GONBIION IPONEHT TOKCHUECKHX
BATAMHHOB, HeOOXOFMMBIX Ui HeNoBeKa [1].  pemecTe, a Take MOMAjiaHHe PAjHOH3OTONOR B
Bunecte ¢ Ten, PEIGA SBISETCS OHIM 13 OTIACHBIX  OKPYKAFONIYIO CPENTY ¢ YPAHOTOCHBAFOIIIX TIPeTl-
TIPOJYKTOB IIHTAHA /UL KH3HH U 3[0POBBS M0~  MPHATHH. DTO B CBOK OYEPETh OKA3HIBAKT OT-
Tielf, TaK Kak crocoGHa cOpGHpOBATh H aKKyMy- pHIIaTeTbHOE BO3/EHCTBHE Ha THAPOXHMITUE CKHI

THPOBATh TOKCHUHKIE XHMIUECKHe 3MEMEHTH H  cOCTAB BOJOEMOB, 300TIAHKTOH M AXTHOGAYHY
BeIIeCTBA, HAXOJANIHECT B Bofe. OTO TpoGmema  [2, 3, 4].
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OJFHM H3 CaMBIX ONACHEIX TeXHOTEHHEIX
KOHTAMHHAHTOB, CIIOCOGHBIX aKKYMyTHPOBATECH
B Mice PHG, SRIMOTCS COEMHEHHA TAKEIBIX Me-
TamnoB. TsOKeIEe MeTALTE B OPTaHH3M PEIC IIpo-
HHKAOT Yepe3 KaGphI, OPraHk! HINEeBaPHTE THHON
CHCTEMEL, a TaKKe uepe3 KOKHbIE IOKPOBEL Orac-
HOCTh METalIOB 3aKIFOUAETCS B TOM, UTO OHH He
TIOZIBEPraoTesl KAKHM-IHGO CYIeCTBEHHEIM TIpe-
BPAITEHHAM, KaK 3TO IPOHCXOTHT ¢ OPTaHHYeCKH-
MI BEITECTBAMH, H BKIIOUHBIINCE B GHOXHMHUE-
CKHIT ITHKIL, MeTAIITEL OUEHb Me/[TEHHO BEIBOMATC
3 OpTaHH3Ma. FIX COfiepiKanHe B PEIGE BO MHOTOM
3aBHCHT OT Cpefisl OGHTaHMA H BH/A PHIG. [Toma-
Jias B OPraHH3M PEIG, TSOKENBIEe MeTAllEl MOTYT
JIeHCTBOBATE TTO-PA3HOMY, 3TO 3aBHCHT OT IPHPO-
JIEI METAILTA, THIIA COeJMHEH S, B KOTOPOM OH Ha-
XOJMTCS, 8 TAKkKe eT0 KOHIEHTPalmiL. Mex/y TeM
H3BECTHO, UTO PHIGH UyBCTBHTENRHEE K BO3/EH-
CTBHIO TOKCHUECKHX (aKTOPOB CPEJIEL, UeM BEIC-
e TIO3BOHOUHEIE, IIPOSBIAETCA TOKCHUECKOS
BO3/IelicTBHE Golee BEICOKOH 3a60TEBAEMOCTHIO
HHGEKITHAMI 1 HHBA3HAMH, TeM CaMBIM IPOHCXO-
JHT BEPOATHOCT YBETHUECHHS PHCKA ONACHOCTH
PEIGEL, KaK MPOAYKTA MHTAHHA [5-10].

KazaxcraH pacIionaraer 3HAUHTeILHEM BOH-
JIOM PA3IHYHEIX TO THITY BHYT-PEHHHX BOJOEMOB.

MarepHajibl H METO/IbI HCCTICORAHHI.

B KaparaujpHcKoit oGTacTH HMeeTcs GOmb-
moe KOMHYECTBO BOJOEMOB, YACTh KOTOPEIX Ha-
XOJHTCS B PRIGOXO3AHTCBEHHOM HCIIONb3OBAHHH,
H GONBINAS YACTh SBIAIOTCS Pe3ePBHEIMH BOJO-
eMaMHL.

OGBEKTOM HAIMHX HCCIEJOBAHMN SBITACH
pHIGa M3 OT/IENBHBIX BOJOEMOB: OCaKapOBCKO-
TO paifonHa — 03epo « TOKCYMaKk» HaXoffIIeecs B
TIPOMEICTOBOM HCTIOMb30oBaHHH TOO «TaGmrar
Omemi»; HypHHCKoTo patioHa — mmrornHa JJCY-58
HIT «ICY»; ByXapXKBIpaycKoro pafoHa — IIOTH-
Ha Nel, HAXofAIIeecs B pe3epBe. PEIGA H3 TaHHEIX
BOJIOEMOB IIHPOKO HCIIONB3YETCA MECTHBIM Ha-
CelleHNeM, a TaKke IOCTYIIaeT B TOPTOBEIE CETH
roponoe Temmpray, Kaparanga u Hyp-Cynras.
OCHOBHEIMH BHJAMH DHIGHI B STHX BOJOEMAX
SBIHOTCS — Kapack, IUIOTBA, OKYHB, KapII, pexe
mmHb. KpoMe Toro, oTGHpamHCh MPOGH PHIGH ¢
TPHIABKOB IPOIOBONECTBEHHEIX PEIHKOB TOPOJIA
Kaparaspg!, Kysia IOCTyIIaeT PrIGa BEITOBIEHHAS
B OCHOBHOM H3 03epa Banxain i apyrux Crmsie-
HKAIIHX BOTOEMOB.

Ot6op Mpob PHIGH MPOBOIFIIH COTNTACHO HOP-
MATHBHON JIOKYMEHTAITHH, HEIIOCPE/ICTBEHHO C
TIPHIIABKOB, H TIPH BEITOBE PHICEI HA BOTOEMAX,
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BONBIIMHCTBO H3 HHX SBIAIOTCS GIArOIPHATHEL-
MH I KH3HH PEIG H KOPMOBEIX OPTaHH3MOB.
OpHaKo, IIKANa 3arPAHEHH PeK H 03ep B CTpaHe
3 TIOCIE/THHE TOEL CTPEMHTENBHO PAacTeT i CTa-
HOBHTCS KpPHTHUECKOH. Tak, 10 JaHHBM 3KOIO-
THH MHHHCTePCTBA OXPaHEl OKPYKAOIIeH cpeIsl
(MOOC), oTMeUaeTCs, YTo H3 69 HCCIEeTOBAHHEIX
pex KazaxcraHa, TOIBKO 9 IIPH3HAHEL UHCTHIMH.
OcranbHIe 60 —3arPA3HEHE, H3 HIX HaHOOIIee 3a-
TPSA3HEeHHEIMH CUHTA0TCA pekH Mek, Hypa, Himi,
Wpremn, Humsg CHppapes, KOTOpEE SBILTIOT-
€S HCTOUHHKAMH BOJOCHAGKEHHSA GONBIIHHCTBA
o3ep PeciyGmikn. Ha JaHHOM STane BO3HHKAET
BOIPOC O TpoCIeMax IHINEBOH Ge30MacHOCTH
PHIGEL, BELTABIHBAEMOI B STHX BOJOEMAX.

Ilempio PaGOTEI SBHIACH BETEPHHAPHO-CAHH-
TapHas OleHKa KauecTBa M IHINEBOI Gezomac-
HOCTH PEIGH, BELIABITHBAEMOIH B OTJENBHEIX BO-
JloeMax PasHYHEIX paioHOB KaparaHmHHCKOH
oGmacti. ITpH 5TOM, OCHOBHEIMH 3aJaUanH HCCITe-
JIOBAHHS GELTH YCTAHOBIEHHE KAUeCTBEHHEIX I10-
Kazarenelf, CTENEHH KOHTAMHHAIHH PHICEL OCTa-
TOUHBIMH KOTHUECTBAMI TOKCHUHEIX 3TEMEHTOB
H  PajHOHYKTHJOB, H3yUeHHe 3apaKeHHOCTH
PEIGEL TellbMHHTO3aMH H GaKTePHO3aMH.

JUIS Yer0 COBEPILIATH SKCITE/HIHOHHEIE BEIE3EL.
OroGpaHHbIe SK3eMILIAPEL PHIG TOCTABIAIH B
TepMO-SIITHKAX B MAGOPATOPHH, TSI OPTaHOTEI-
THUECKOTO H GHOXHMIUECKOTO HCCIeJOBAHHS Ha.
KaueCTBEHHEIE TTOKA3ATeNH; VLS TOKCHKONOTHYe-
CKOT'O HCCTeIOBAHHA Ha OCTATOUHEIE KOIMHYeCTBA
TOKCHUHBIX STEMEHTOB H PajOHYKIHJOB, L
TeIbMHHTONOTHUECKOTO H KIHHHYECKOTO HCCIe-
JIOBAHHS HA TeTEMHHTO3BL H GAKTEPHO3EL.

Omnpefienenre KaueCTBEHHEIX —IIOKasaTeleit
TPOBOJIH  MeTOJAMH  OPTAHONENTHUECKOTO H
GHOXHMHIUECKOTO HCCIIEIOBAHHSA PHIGEL COTTACHO
TOCT 7631-2008 «Pr16a, HEPEIOGHEIe OGBEKTH H
TPOAYKIHA M3 HHX. MeTONEI OTpeNeleH s op-
TAHOTENTHUECKHX H (H3HUECKHX ITOKa3aTeleiD.
Jns HeclTeIoBanms GELTO 0TOGpaHo 24 06pasIoB,
10 6 OT KaX/IOT0 BH/IA PHIG (Ca3aH, KapIL, Ty CTepsL,
Kapacs)

VCTAHOBIIEHHE CTeTleHH KOHTAMHHAIMH PEIGE
OCTATOUHBIMH KOIHUYECTBAMH TOKCHUHELX STTeMeH-
TOB M PajHOHYKIH/IOB TPOBOIHMIH Ha Gaze PTTI
Ha [TXB «PecryGnHKaHcKas BeTepHHAPHAsT Tao-
paropis» KBKHH MCX PK B akkpeHTOBaHHONR
TaGOPaTOPHH « AHATH?3 TIHIIEBOH Ge30MacHOCTI
(MexayHApOHELT cTaHmapt ISO/IEC17025). Hc-
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CIefIOBAHHe Ha IPHCYTCTBHE B PEIGE TOKCHUHBIX
3TeMEeHTOB (CBHHIIA, PTYTH, KAIMHA H MEIIIbIKA)
TIPOBOJIH HA BOIETAMIIEPOMETPHUECKOM aHa-
mmzatope TA-Lab. PaffoakTHBHOE 3arpsasHeHHe
YCTAHOBIEHO TIO KOTHYECTBY PaHOHYKIHIOB Ie-
3u5-137 ¥ cTpOHIMA-90 Ha GeTa-TaMMa CIIEKTPO-
MeTpHUeckoM Kommnekce «IIporpecc BI» (Poc-
cmiickoro Tpom3BojicTBa «TOMBb-AHAJIHT»).
Bcero GHIIO IIO/BEPTHYTO HCCTETOBAHHEO 30 06-
Pa3IOB PBIGHL

TIpH HCCTeOBAHHH Ha 3aPAKEHHOCTh Tellb-
MHHTO3aMH H GaKTePHO3aMH, HaMH GBITIO TIO/Bep-
THYTO aHATH3Y IIATh BHIOB PHO (Kapack, OKYHB,
TLIOTBA, KapIl M JIHHE) B KOMHUecTBe 189 sK3eM-
TIIpoB. HcclesioBaHie ITPOBONMIH METONOM
TIOTHOTO TelEMHHTOIOTHUECKOTO HCCTIe IOBAHNS,
KOTOPOE BKIOUAET HCCTIEOBAHHE UelyH, KaGp,
7143, BHYTPEHHHX OPTaHOB H MBI BH3yaTEHEM

Pe3ybTaThI HCCIE0RAHHA.

B Xope TPOBENEHHEIX HCCIeNOBAHHI PEIGa,
BEITOBIEHHAS H3 BOTOEMOB IO KAUeCTBEHHEIM
TIOKA3aTelIM, COOTBETCTBOBANTA HOPMATHBHEIM
TpeGoBaHHAM. OpPraHONENTHYECKHEe ITOKa3aTelH
GEILITH CITeyFOIIHMI: CIIH3h HA TTOBEPXHOCTH GEITA
He OGHIbHAS, MPo3pauHas, Ge3 IOCTOPOHHETO 3a-
Traxa; uelrys IIOTHO IIPHIeraTa K KOXe, TIafKas,
GIIeCTSIIAs, ¢ TPYIOM BHIPIHBASTCS, Tla3a BEI-
TyKIELe, YHCTEIE, POTOBHIIA TIPO3PAUHAS, POT COM-
KHYT; %aOphL APKO — KPACHOTO I(BETa, KaGepHEIe
KPBIIIKH IIOTHO TIPHIETaloT; GPIOIIKO He B3/yTO,
YIIPYTOE; BHYTPEHHHE OPTaHbl XOPOIIO PAsIHuH-
MBI, KOHCHCTEHITHSA YIIPYTas.

OJHAKO, B OTJEMBHBIX CIIyUYAAX TIPH HCCIEo-
BaHHH PHICEH OTOGPAHHOM ¢ NPHIABKOB PHIHKOB
T Kaparanjpl oGHapyXHBAIHCh HEKOTOPEIE OT-
KIOHEHHS OT HOPMEL, TaK B TPeX CIyYasX y PeIG
(TycTepEl) - CIIH3b OBLIA OCHIBHAS, MyTHOBATAf,
KOHCHCTEHITHS CTaboi YIIPYTOCTH, UTO XapaKTep-
HO IS PEIG COMHHTENEHOMN CBEKECTH

BHOXHMHUECKHE TOKA3aTelmH OTOGPAHHEIX
PHIG H3 03¢ HAXOJLINCE TaKkKe B IIpejienax Hop-
MBI — Ma3KH-OTTIEUATKH ILIOXO OKDAIIHBAIHCE,
TIPH MHKPOCKOITHH MHKPOGHEIE Tela He OGHapy-
JKHBAIHCh, TTOKazaTems PH BO Beex mpoGax perG
HAXOJHIICS B TPe/IeNax HOPMEL H COCTABILI COOT-
BETCTBEHHO 6,640,2 (03epo ToKcyMaK), 6,36+0,2
(wrotnHa JICY-58), 6,740,02 (mwmoTHHa Nel).
PeaKIH Ha aMMHAK H CEPOBOTOPOT, OTPHIIATENh-
HEIe, HA TEPOKCH/A3y MOTOXHTENBHAL BO BCEX
TpoGax, UTo XapaKTepHO UL JOGPOKaueCTBEHHON
PEIGEL

BHOXHMHYECKHE TIOKa3aTelH IIPOG PEIGH
OTOGPAHHEIX € TIPHIABKOB PEIHKOB, HMEBIIHE CO-
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H KOMIIPECCOPHEIM MeTOROM. IIpH 5TOM IeNBIo
GHITO - BEIMBIEHHE HaHOOIee pacIpocTpaHeH-
HEIX TeTbMHHTO30B — TPHEHO(Opo3a, IHTYIesa,
JHIDIOCTOMATO3a, TOCTAHMIIIOCTOMATo3a, (miIo-
MeTPOH/I03a, IHUHHOK IEHTOUHEIX H KPYTIEIX
TeIbMHHTOB, 4 TAKKe ONACHEIX [ UelOBeKa
3a00IeBAHILT - OIHCTOPX03a, METArOHHMO3a, [JTH-
drmroGorprosa [11].

Hccmesoanie PEICE Ha TIPHCYTCTBHE GakTe-
PHO30B TIPOBOTHITH KIHHHUECKHM OCMOTPOM, BHA-
Hale TIATEThHO OCMATPHBAIH KOKHEIE TIOKPOBEL
H IITABHUKH, OOPAIaTH BHHMAHHE Ha KOIHYECTBO
H KauecTBO CITH3H, H3MEHeHHe OKPAacKH, HalHHIHe
TIPHITYXTOCTeH, KPOBOM3IMAHHM, 3B, PyOIIOB,
IMICT, POIIeHHe YelyH H T. . IIPHITOIHIMATH
skaGepHbIe KPHIIIKH, OCMATPHBAIH KaOpEL Yuer
GONBHEIX PHIG BEIH B aGCOMOTHOM H ITPOIIEHTHOM
BHIpAKEHHIX (3aGomeBaeMocth) [12].

MHHTEIBHEIE OpraHOIeNTHYeCKHE IIOKa3aTelH,
TaK e HMeIH OTKIOHEHHS OT HOPMEL TaK, IpH
MHKPOCKOIIHH Ma3KH-OTTIEUATKH OBLIH XOPOIIO
OKpAITIeHE], B TOBEPXHOCTHELX CIOAX OGHApYXH-
Baroch Gonee 20 MHKPOGHEBIX Tell, TToKasaTems pH
COCTABIAN 6,92+0,2, peakups Ha IePOKCHIA3y
CTaGOMOTOKHTENbHAS, PEAKIHI Ha aMMHaK H ce-
POBOTIOPO, CTAGOMONOKHTENBHAL, UTO XapaKTep-
HO [ He T0GPOKAUeCTBEHHOMN PEIGHL.

Taxun o5GpasoM, HAMH YCTAHOBIEHO UTO Ka-
UecTBEHHEIE TTOKa3aTelH PRIGE H3 BOoeMoB Ka-
ParaHIHHCKOH OGTACTH COOTBETCTBYIOT HOPME,
OITHAKO TPOGH PEIG, OTOGPAHHEIE ¢ TIPHIABKOB B
OTJENBHEIX CIy4asX (3-X) HMEIOT COMHHTENbHEIE
OpraHONeNTHYECKHe H CHOXHMITUECKHE IOKa3aTe-
.

TIpH ONpefieNeHHH CONEPkKaHHI TOKCHUHBIX
SMEMEHTOB B MACE PHIC H3 BOJOEMOB, HAXOMf-
IHXCA B PasHEIX paifoHax KaparanmmHcKoi oGra-
CTH, HAMH GBI TIONYUEHEI CIeTyIOIIHe JaHHELE
(rabmrma 1). Tak, OcTaTOUHEIE KONHYECTBA TOK-
CHYHEIX 57eMeHTOB OGHApy KHBATHCE B He3HAUH-
TeNbHEIX KONHUYECTBAaX H INpeBblueHmi ITJIK He
HaGIEOIATOCE.

T10 COMepKanHIo Ka[MHA H CBHHIA HAHGOIE-
IIee HAKOTUIEHHE OTMEUATOCH B MACE PEIG H3 BO-
noema «JICY-58» (HypHHCKOTO paiioHa), T7ie eTo
KOTHUYECTBO COCTABIIIO COOTBETCTBEHHO 0,0026 1
0,0031 Mr/kr. B obpasmax m3 ozepa « ToKCyMak»
(OcaxapoBcKoro paifoHa) COOTBETCTBEHHO 0,0018
10,0019 mr/kr, 13 mioTHHEL Nel (Byxap-JKeipay-
CKOro paitona) 0,0023 1 0,0017 MI/KT, H ¢ PEHIHKOB
0,002140,002 1 0,001940,002 Mr/kT. CopepKaHme
PIYTH B PEIGE H3 BCEX TPEX BOJOEMOB H C PEIHKOB
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He MMeNo OCOGHIX PA3IHUMIL, MEIIBAK He OCHA-
PyXHBAICA B PEIGE M3 TIOTHHEL Nel, B priGe H3
ozepa «TORCyMaK» H INIOTHHHL «[CY-58» oGHa-

PyXHBAlach B OJMHAKOBEIX KOIHuecTBax 0,0022
MI/KT, H ¢ PEIHKOB 0,0018+0,0001 MI/KT.

Ta6mina 1 — KoHTaMHHAIHA PEIGE TOKCHUHEIMH 3MeMeHTaMH OTOGPAHHBIX H3 Pa3THUHEIX BOJO-

eMoB KaparanmHrcKol 06IacTH, MI/KT

BomoeMEI ( patfoHEI ) T OKCHYHEI SIE€MEHTE
KaMHIT CBHHE PIYTH MEIIBSIK
Tlnorrna Nel
(ByxapKHIpaycKHit 0,0023+0,002 0,0017+0,000 0,0003+0,001 CTeBL
paiion), n=9
O3. TokcyMaKk
(OcaxapoBcKmit pafi- 0,0018+0,001 0,0019+0,001 0,0005+0,000 0,0022+0,002
OH), =9
IInotuHa «ICY- 0,0026+0,002 0,0031+0,000 0,0005+0,001 0,0022+0,000
58»(HypHHCKHI paii-
OH), =9
PHIHKH
T Kaparaupgr, n=3 0,0021+0,002 0,0019+0,002 0,0004+0,000 0,0018+0,000
TIIK 0,2 1,0 0,6 1,0

TIpn OnpefieNeHHH PajHOHYKIHIOB B Mice
PHIGEL HX OCTATOUHEIE KOIHUECTBA He OGHAPYKH-
BAIHCH, 32 HCKIIOUEHHEM eJMHHYHOTO CIyuas B
perGe H3 BojoeMa mmrornHa Nel (Byxap-JKeipay-
CKOTO palfOHa), Tl MX KOITHYeCTBA COCTABILIH
8,4 Br/KT, mipr HOopMe 100 BR/KT.

TaKip 05pazon, KOHTAMHHAITHS TOKCHUHEIMH
SIeMeHTaMH PEIGH BOZOEMOB KaparaHj HHCKOHL
obmacTH GhlIa He3HAYHTEIBHOM, PRIGa B BOIoeMe
mrotHHa «JICY-58» Ghlla HanGoTee KOHTAMHHH-
POBAHA PTYTBIO H CBHHIOM. OCTaTOUHEIE KOTH-
UecTBA PAJHOHYKIH/IOB IPAKTHUECKH B PhIGe He
OGHAPYKHBAIHCE.

TIpH  HCCUENOBAHWH PHICEI HA IIPHCYT-
CTBHE TeIBMHHTO30B HaMH ORUIa yCTAaHOBIe-
Ha 3apakeHHOCTh PHIG - IOCT/IHIIIOCTOMO30M
(Posthodiplostomum  cuticola), THIIOCTOMO30M
(Diplostomum spathaceum) 1 murynesoM (Ligula
intestinalis), pe3yIbTaTH IPeICTABIEHE B TaGIH-
e 2.

TIpH HCCTeTOBAHHH PEIGH BOTOEMOB ILIOTH-

Ha Nel Byxap-JKeIpayckoro paiioHa, HaMH ycTa-
HOBIIEHO YTO H3 32 HCClIeloBaHHBIX KapaceH, 3a-
PaKEHHOCTh TeIBMHHTO3aMH OTCYTCTBOBANA, B
TLIOTBE H3 16 HCCITeOBAHHEBIX B 2-X OBLIH OGHAPY-
JeHBI THUHHOUHEIE CTa/IHH TOCT/FILIOCTOMATO3a
(BBI3EIBAEMOT TpeMarofoit Posthodiplostomim
cuticola), TIPH 5TOM 3KCT€HCHBHOCTS HHBA3HH CO-
crapmwia 12,5% H HHTeHCHBHOCTH 2-3 IMHCT.

TIpH HccIeOBaHHH PO o3epa «TOKCyMar»
OcakapoBcKoro patoHa, 3 16 HcCIeOBAaHHEIX
3K3eMITIAPOB TLIOTBEL GELTH OGHAPYKEHBI Xapak-
TepHEIE TPH3HAKH TTOCTIHIIIOCTOMO3a B 3 5K3eM-
IIIApax, 9KCTeHCHBHOCTE HHBA3HH COCTaBHIIA 18,7
%, HHTEHCHBHOCTS HHBA3HH BapRHPOBAIA OT 2 70
7 IHCT. B IBYX 5K3eMITIIpax PEIGEI ITPH H3YYeHHH
XpycTalnuKka GBIIH OGHAPYKEHEI MeTallepKapHH
Diplostonum spathaceum, 5KCTeHCHBHOCTh HH-
Ba3MH COCTaBHNA 12,5% W HHTEHCHBHOCTH 1-2. B
TpoGax OKyHS H KapIia TeTEMHHTO30B OGHApYKe-
HO He GEITO.

TaGmHma 2 - Pe3yIsTaTH IellbMHHTOIOTHYE CKHX HCCITe TOBaHHIT

Bupg KomruecTBo peId Bujp napazura 5U, nuu,
PHIGH HCCITEOBAHEIX HHBA3HPOBAH- % 9K3.
HELX
Byxap-JKerpayckuit paitoH (ToroTHHa Nel)
Kapacp 32 He oGHapyXeHO - - -
TInotea 16 2 Posthodiplostomum 12,5 2-3
cuticola
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OcakKapoBCKHIT paitoH (03epo TOKCYMaK)
26 He obHapyxeHO - - -
Kapacs 16 3 Po:thodipflo:tomwn 18,7 2-7
it cuticola
2 Diplostomum 12:5 2
spathaceum
OKyHB 12 He o6HapyxeHO - - -
Kapn 13 He o6HapyxeHO - - -
HypHHCKEI paito (TmrorrHa JCY 58)
Kapacp 27 4 Ligula intestinalis 14,8 3-5
JInne 9 He o6HapyxeHO - - -
14 6 Posthodiplostomum 42,8 3-5
IInoTa cuticola
2 Ligula intestinalis 14,2 2-3
Prmxn r Kaparas s
Cazan 6 He oSHapyxeHO - - -
Kapn 6 He o6HapyxeHO - - -
T'ycreprr 6 He o6HapyxeHO - - -
Kapacp 6 He obHapyxeHO - - -

IIpn mcceToBaHHH PEIGE ¢ Bojoema «JICY-
58» HypHHCKOTO paiioHa, H3 27 HCCIeJOBAHHEIX
Kapaceif 4 5K3eMIUIApa GEUTH 3apaKeHHl IHTyIe-
30M, 5KCTEHCHBHOCTh COCTABHNA 14,8% ¥ HHTEH-
CHBHOCTH 3-35 IIHUHMHOK (PHCYHOK 1). B TIOTBE H3
14 HCcceOBAHHEIX B 6 SK3eMILIIpax PHO oGHa-
PYykeH TOCT/HIIIOCTOMO3, SKCTEHCHBHOCTE CO-
crapnana 42,8% ¥ HHTEHCHBHOCTH 3-5 mucT. B
JBYX 5K3eMITIAPAX PG OGHAPY KHBATCS IHTYIE3,
HKCTEHCHBHOCTH 14,2% H HHTEHCHBHOCTH 2-3 3K3.
TIPH HCCITeIOBAHHH IIHHS TeTbMHHTO30B He 0GHa-
pyxeHo. B oSpasnax pré oToSpaHHEIX Ha PRIHKAX

TeTBMHHTO30B OGHAPYKEHO He GhIIO.

Takum oGpasoM, HaHOONee PAcIpPOCTPAHEH-
HEIM 3a60TeBaHIEM PHIG B BooeMax Kaparanm-
CKOIf 0GTIACTH ABIAETCA MOCTIUINIOCTOMATO3, KO-
TOPBIH THATHOCTHPOBAICA B PEIGE BOJOEMOB BCEX
Tpex PaioHOB. B peKiX CIIyuasx oGHapyKHBALCH
JHITTOCTOMO3 B IIOTBE (03. TOKCYMAK) H IHTYTIe3
B IIIOTBE H Kapace (JICY-58). IIpu 3ToM HanGoIee
HeGIIAr OTTOITY YHEIM 10 3apaKeHHOCTH TelTEMHHTO-
3aMH sSBIgeTC BojoeM «JICY-58» HypHHCKOTO
paifoHa, T7ie IPOLEHT 3apaKeHHOCTH (3KCTEHCHB-
HOCTh HHBA3HH ) GBI HAHGONEe BRICOKHM.

PucyHok 1 — ITnepomepkonnst Ligula intestinalis B kKapace

TIpy KIHHHYeCKOM HCCIEIOBAHHH PEIGHL HA HCKIIOUeHHEM eJHHHYHOTO CTyuas aspoMOHO3a
3apakEHHOCT GaKTepHO3aMH, 3a0omeBanus perG  (KpacHyxH) Kapacs u3 JICY-58 HypHHCKOTO pait-
B HCCIe/IOBAHHBIX BOZIOEMAX He YCTAHOBIEHEL, 32 OHA.
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OGCy;KIeHHe MOMYyYeHHBIX TAHHBIX H 32—
KIIIOUeHHe.

KauecTBeHHEIe ITOKa3aTelH PHIGEL H3 BOJO-
eMoB KaparaHppHCKOM OGIacTH COOTBETCTBY-
I0T HOpPMe, OJHAKO IPOGH PHIG, OTOGpAHHEIE C
TIPHIABKOB B OT/ENBHEIX CIy4asX (3-X) HMEIOT
COMHHTENBHEE OPTaHONeNTHUeCKHe H GHOXH-
MIUeCKHe TOKA3aTeNHt, XapakTepHbIe JId He JIo-
GPOKAUeCTBEHHON IIPOAYKIMH. PrIGa fBIETCH
CKOPOMOPTSAIIMCS. TIPOTYKTOM, 3TO CBS3aHO C
PHIXIOH CTPYKTYPOH MBINIEUHOH TKAaHHM, C HH3-
KHM COiepKaHHeM TIHKOTeHa B Mice PHIC, ¢ Io-
BEITIIEHHOM aKTHBHOCTHIO KHIIEUHEIX ()ePMEHTOB,
KPOME TOTO, TelO PHICH TOKPEITO CIH3BIO, KO-
TOpas ABIIETCS CAaMOH GNArONpPHATHON cpeoit
WIS PAasBHTHI MHKPOOPTaHH3MOB. BO3MOXHO, B
JAHHOM CIlyUae OTKIOHEHHS OT HOPMEI CBA3AHO
¢ pagoM (aKTOPOB, B UACTHOCTH € HAPYIIEHHA-
MH CPOKOB ealH3alliH PHIOHL, HapyILIeHHEM ca-
HHTapHBIX HOPM TPAHCIIOPTHPOBKH, XPaHEHHA H
PeaTH3aIHH PHIGHE (TIPHIIABKH He OBLIH OCHAIIe-
HEI XOMOJUITEHEIMH YCTAHOBKAMIL, He GEITO TaKke
COOTBETCTBYIOLIHX JIOTKOB /A PEIGH), UTO TAKKe
YCKOpAeT TOp4y PEIGEL.

KoHTaMHHAINA TOKCHUHBIMHI  STeMeHTaMH
PEIGEL BOJOEMOB KaparanmuHCKOM OGIacTH He-
3HAUWTENEHA, HanGonee KOHTAMHHHPOBAHA PIY-
TBIO H CBHHI[OM OKazalach PhIGa B BOJOEME IIIO-
THHA «JCVY-58» Haxopjgimasci Ha TeppPHTOPHH
HypuHCcKoro pafioHa. JlaHHELT BOJOeM HAXOIHTh-
cs B GIH3H pexn «Hypa» KoTopas CUHTaeTCs Off-
HOI H3 TeXHOTEHHO 3arpssHEeHHEIX pek Kazaxcra-
Ha, 1 TIPH BeCEHHEM Pa3lHBe BOJA H3 Hee MOKET
TIONajaTh B BogoeM. Kpome Toro, muoruHa JCY-
58 ABMsETCS GeCCTOUHEIM BOJIOEMOM, HATIOIHEHHE
BOJION HAGIIOMACTCA B BECEHHHUI TIePHO, TATBIMH
BOJAMI, UTO BO3MOKHO TaKkKe CIIOCOGCIBYET
GOMBINeMy HAKOIUIEHHIO TOKCHUHBIX 3IeMEHTOB.
BemesicTBIe 9TOT0, TSKENELe MEeTAIE MOTYT Ha-
KallTHBAThCS B BOJHBIX OPTaHH3MAX, H, TlepejiaBa-
SICB TI0 TPOQHUECKHM ITeTLM, TIOTAIaTh B PHIGY, a
3aTeM B OPTAaHH3M HelOBEKa.

OcTarouHble KOIMYECTBA PaJHOHYKIH/IOB,
TIPaKTHYeCKH, B PEIGe He OGHApyXHBAIHCh, 3a

HCKTIOUeHHEM eJMHIUHEIX CIyYaeB Ge3 TPeBEI-
INEHHS TIPeeNbHO JOIYCTHMEIX KOHIEHTPAIHIL.
BeposTHee BCEro, 3TO CBA3AHO ¢ TeM, UTO HA Ce-
TOJHAINIHMIT IeHb B KaparaumHHCKONH o6IacTH, B
UACTHOCTH B PaiffOHaX I/ie TIPOBOMIHCE HCCIe-
JIOBAHHS, YPaHOJOGCHIBAIOIIAL IPOMBIIIIEHHOCTE
H KOHKDETHEIE HCTOUHHKH PajOAKTHBHOIO 38-
TPA3HEHHSA OTCYTCTBYIOT. IO JMAHHEIM pPAfia aB-
TOPOB, TIPH OJHOKPATHOM 3aT PS3HEHHH PHIC JTaxe
GOTBIIHMH KOIMHUECTBAMH PATHOH30TOTIOB, HAKO-
ITUIeHHe HX OPrani3Me GEIBAET He3HAUHTEIhHEIM.
OKOIOrHUECKHE YCTOBHA H PH3HOIOTHUECKOE CO-
CTOfHHE PHIG HTPAIOT 3HAUHTEIBHYIO POTh B 3a-
TPA3HEHHH HX PATHOAKTHBHEIMI BEIECTBAMH.

VCTaHOBIeHA HAHGOIee BEICOKAS 3apameH-
HOCTh IUIOTBEL 1O 3aCONEBAHMIO ITOCTHILIO-
CTOMaTO3, KOTOPHII JHATHOCTHPOBANCS BO BCEX
Tpex BofoeMax. Tak, B Bojoeme «IlmornHa Nel»
(Byxap-)KEIpayckoro paifioHa) SKCTeHCHBHOCTH
HHBA3HH COCTaBHIA 12,5%, B 03epe « TOKCyMaK»
(OcakapoBckoro patfoHa) 18,7% m B BOsIoeMe
JICY-58 (HypHHCKOTO paiioHa) 42,8%, TIpH 3TOM
HHTEHCHBHOCTh HHBA3HH KomeGamach oT 2 g0 7
9K3eMILIAPOB. B PeKIX CIIyUasx oGHAPYKHBALCT
JHIDIOCTOMO3 B IIIOTBE (03. TOKCYMAK) ¢ SKCTeH-
CHBHOCTBI0 HHBA3HH 12,5%, H IHTYIe3 B IIIOTBE H
kapace (ToroTHHE J{CVY-58), Tl S5KCTeHCHBHOCTh
HHBA3HH, COOTBETCTBEHHO, COCTapmiama 14,8 u
14,2%. JlaHHEIE BOJOEMEI B TTeTHee BPeMs OOHIIb-
HO 3aCeN0TCA BOJOIDIABATOIIEH MTHIIEH, uaiKa-
MH, KpoMe TOTO B BOJe HaGIIofaeTcs GOIBINOe
KOMHYECTBO MOILTIOCKOB-TIPY/IOBUKOB H PAaukoB,
KOTOPBIE ABIEOTCA OCHOBHEIMH 3BEHBSMH JKH3-
HeHHOTO IHKIA JAHHBIX TeIbMHHTOB.

IIpn H3yYeHHH 3apaXeHHOCTH PHIOH GakTe-
PHO3AMH Y PEIG B BOJIOEMAX, KIHHHYECKHX TPH-
3HAKOB GaKTEPHATBHEIX GOMe3Heil He OTMEUEHO.
OrTcyTCTBHe GaKTEPHO30B Y PHIG TOBOPHT O XO-
POIIEM BOOCHAGKEHHH BOJIOEMOB, HX He 3aTps3-
HEHHOCTH H OTCYTCTBHH 3aPacTaHHeM PaCTHTENh-
HOCTBIO.
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BansIKTapieH ~YHTTHEK SIeMEHTTePMeH alfTapiBIKTail  Jopekefie  KOHTAMHHAINSIAHFAHEL
AHBIKTANEL aiita KeTepi «ICY-58» (Hypa aymaHer) cy Ko3iHeH aylaHraH Galkl eTiHe KajMHi MeH
KOPFACHIHHEIH eH Koll MOlIIep/ie KHHAKTALEL. All, PAHOHYKITH ITe PALH Kal/bK MoNIepi GaTEIKTapa
AHBIKTAMMANEL Jieyre Gomasl. TopTa GANBESIHEH TOCT/MIIIOCTOMATO3 ayPyEIHA JKHi IIATEIFATBIHEL
AHBIKTAN/TBL, ATATFAH aypyfsl GapibiK YII Cy KO3iHeH aHBIKTATBIK, HHBA3HS 3KCTEHCHBTITi «ILIOTH-
Ha Nel» (Byxap-JKeIpay aynamsr) cy kesinme 12,5%, « TokcyMaky keminge (Ocakapos aygaHsI) 18,7%
sxoHe JICY-58 (Hypa aymaHEI) cy Kesinpe 42,8% Kypael. CHpeK Karfaiiiap/ia TOpTa GalbIERH/IA JH-
mnoctomMo3 (TOKCYMAK, Kolli) HHBa3HI SKCTeHCHBTLNIT 12,5%, KoHe JHTYIe3 aypykl TOPTa MeH MOHKe
GansremHAa (JCY-58) aHBIKTANIE, COHFBLIAPHHIA HHBA3HA SKCTEHCHBTINITi cofikecinmme 14,8 GeH
14,2% Kypasl. BalbKraper GakTepHO3apMeH KYKTHPELTYHHA KIHHHKAIEIK 3ePTTereH Kesfie aypy
Genrinepi aaHBIKTATMANIEL

Kinrrik cesjiep: TaraM Kayilcispiri, imki cy kesmepi, GallbIK TelbMHHTO3TAPHL, GaKTePHO3/APHL,
QAyEIp MeTall TY3/aphl, PafHOHYKIHITED.
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OLIEHKA BE3OMNACHOCTHU PblBbl OTAENIbHbIX BOAOEMOB
KAPATAHOWHCKOWM OBJIACTU

Adunsbekos X.LL. - k.8.H., douyeHm Kaghedpbl 8emepuHapHol caHumapuu Ka3axcko2o aepomexHu-
yeckoeo yHusepcumema umeHu C. CeligpynnuHa, 2 Hyp-CynmaH

Aybakupoea . A. - k.6.H., PhD Ookmop, accoyuupogaHHbili npogpeccop, OouyeHm kKaghedpsbl
oxomosedeHuss U pbibHO20 xo3Alicmea Kasaxckull azpomexHuveckul yHusepcumem umeHu C.
CeligpynnuHa, 2 Hyp-CynmaH

MycmacpuHa P.X. - PhD dokmop, cmapwuli npenodasamenb kaghedpbl eemepuHapHol caHumapuu
Kasaxcko2o azpomexHu4ecko20 yHueepcumema umeHu C. Celigpynnuna, e Hyp-CynmaH

Bbio nposedeHo u3ydeHue 3apaxeHHocmu pbibbl, eblnasnueaemoli eodoemax HypuHckozo (03.
Tokcymak), Ocakaposckoeo (nnomuHa Ne1) u Byxap-)XKbipayckozo palioHoe (nnomuHa ECY-58) KapaeaH-
OuHckol obnacmu, eenbmuHmo3amu u 6akmepuosamu. OnpedernieH yposeHb KOHMaMuHayuu pbibbl ocma-
MOYHLIMU KO/IU4ECMBaMU MOKCUYHbIX 3/1leMeHmoe u paduoHyknudos. B pesynbmame 4yez2o daHa oueHka
6e3onacHocmu pbibbl. YcmaHoeneHo, Ymo Haubosee pacrnpocmpaHéHHbIM UHBa3UOHHbIM 3abornesaHuem
pbi6 8 sBodoemax KapazaHOuHckolU obracmu sienisiemcs mocmouniocmomamos, Komopbil 6bi1 8bISI8NEH 8
pbibe 8o0oemos scex mpex palioHos. B pedkux criydasix obHapyxueancsi dunnocmomo3 & nnomee (03.
Tokcymak) u nueynes 8 nnomee u kapace (ECY-58). Npu amom Haubonee HebnazononyyHbIM Mo 3apaxeH-
HOoCcmu eenbMuHmMo3amu siensiemesi so0oem «ECY-58» HypuHckozo palioHa, e0e npoueHm 3apaxeHHocmu
(akcmeHcusHocmb uHeasuu) bbin Haubonee ebicoKUM. [pu u3ydeHuu 3apaxeHHocmu pbibbl 6akmepuo-
3amu, 8 eOUHUYHbIX Crly4asix, Habmo0anocb nopaxeHue kapacsi cepebpucmoeo aspOMOHO30M (KpacHyxa
kapros) u3 eodoema «ECY — 58» HypuHckoeo palioHa, 8 pbibe u3 dpyaux eodoemos b6akmepuo3oe obHapy-
XXeHo He 6b11o. KoHmamuHayusi mOoKCUYHbIMU 3nemeHmamu pbibbl He3HavyumerbsHa, Haubonbwee Hakorl-
JleHuUe omMeyeHo o pmymu u ceuHuy e eodoeme ECY-58. OcmamoyHbie Konuyecmea paduoHyknudos
npakmuy4ecku 8 pbibe He 0bHapyXXueanuch.

Knroyessle criosa: pbiba, 6e30nacHocmb, 2e/1bMUHMO3bI, 6akKmMepuo3bl, MsxXesble Memarnrisl.

SAFETY ASSESSMENT OF FISH FOR SEPARATE RESERVOIRS
OF KARAGANDA REGION

Adilbekov Z.Sh. - c.v.s., docent of the Department of Veterinary Public Health of the S.Seifullin Kazakh
Agrotechnical University, Astana

Aubakirova G. A. - PhD, PhD doctor, Associate Professor, Associate Professor of the Department of
Hunting and Fisheries of the Kazakh Agrotechnical University named after S. Seifullin, Nur-Sultan

Mustafina R.H. - PhD doctor, senior lecturer of the Department of Veterinary Public Health of the
S.Seifullin Kazakh Agrotechnical University, Astana

A study was made of the contamination of fish caught in water bodies of Nurinsky (Lake Toksumak),
Osakarovsky (dam No. 1) and Bukhar-Zhyrau regions (dam ESU-58) of the Karaganda region, with
helminthiases and bacterioses. The level of fish contamination with residual amounts of toxic elements and
radionuclides was determined. As a result of which a fish safety assessment was made. It has been
established that the most common invasive fish disease in water bodies of the Karaganda region is
postdiplostomatosis, which was detected in fish in water bodies of all three regions. In rare cases,
diplostomiasis was found in the roach (Lake Toksumak) and ligulosis in the roach and crucian carp (ESU-
58). At the same time, the ESU-58 reservoir of the Nurinsky district is the most unfavorable for helminth
infections, where the percentage of infection (the extent of invasion) was the highest. When studying the
infection of fish with bacterioses, in isolated cases, silver crucian carp was damaged by aeromonosis (rubella
carp) from the reservoir "ESU-58" of the Nurinsky district; no bacteria were found in fish from other
reservoirs. Contamination by toxic elements of fish is insignificant; the greatest accumulation is observed for
mercury and lead in the reservoir ESU-58. No residual radionuclides were detected in the fish.

Key words: fish, safety, helminthiases, bacterioses, heavy metals.

KAPAFAHObI OBJbICbIHbIH XXEKENEFEH CY KO3EPIH MEKEH ETETIH
BANbIKTAPObIH KAYINCI3AINHE BAFA BEPY

Odinbekos XK. L. - 8.r.k., C.CelipynnuH ambiHOarbl Kasak azpomexHuKarbIK yHugepcumemi eemepu-
HapusinblK caHumapus kagheopacbiHbiH doueHmi, Hyp-CynmaH K.
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Oybakiposa I". A. - PhD dokmop, KaybimOacmbipbiniFaH npogpeccopesi, C. CeligpynnuH ambiHOarsbl Ka-
3aK aspomexHuKarblK yHusepcumemi aHWbIIbIKMaHy XoeHe banbiKwapyawbiibifbl Kagedpacs!, Hyp-
Cynmar K.

MycmacpuHa P.X. - PhD dokmop, C. CelihynnuH ambiHOarbl Kazak azpomexHukasbiK yHusepcumemi
BemepuHapusinbik caHumapus kaghedpachiHbIH afa okbimyuwibicsl, Hyp-CynmaH K.

KaparaHObi 0bnbickiHbiH Hypa (Tokcymak keni),Ocakapoe (Ne1 6ecem) xeHe Bykap XKbipay aydaHoa-
pbiHOa (ECY-58 6eeemi), 2enbmMuHmo3dap mMeH bakmepuo3dap aHbikmarfaH. banbikmbiH KOHmaMuHayus
OeHeelli, ybimmbl anemMeHmmep MeH paduoHyknuomepdiH Kanoblk Menwepi aHbikmandbl. HemuxeciHOoe
b6anbikmbiH KayincisdieiHe b6ara 6epindi. KaparaHObl 06rbiCkiHbIH cy aliObiHOapbiHOa 6arnbikmapObiH eH Ker
mapanfaH uHeasusinblK aypybl 6apnbiK yw aydaHHbIH cy alldbiHOapbiHOa aHbiKkmarnfaH nocmaounIocmo-
mamo3 6onbin mabbinadel. [Junnocmomo3 mopma bansikma (Tokcymak Keni), nueynes aypybl mopma xoHe
MeHke 6anbikmapda (ECY-58) cupek ke3decmi. byn pemme 2enbMuHmo3dapibi Xykmbipy 6olbiHWa Hefyp-
nbiM Konaticeld Hypa aydaHbiHbiH "ECY-58" cy kolimackl 605bin mabbinadbl, oHOa Xykmbipy nalbi3bl
(uHBa3UsIHLIH 3KCMeHcueminiei) aHaryprbIM xoFapbl 607bin mabbindbl. banbikmbiH 6akmepuo3beH 3aKbiM-
OaHybiH 3epmmey ke3iHde, Hypa aydaHbiHbiH "ECY — 58" cy aliObiHbiHaH Kymic MeHKe barbifbiH0a a3pomo-
Ho36eH (myKbl Kbi3aMblifbl) 3aKbiMOaHybl 6alikanraH xeHe backa cy KolmanapbiHaH 6anbikmapda 6akme-
puo3ldap mabbiiraH XOK. BanblKmblH ybimmbl 3neMeHmmepiMeH KoHmamuHauyusicbl wamarsbl, eH Kerl
KuHanybl ECY-58 cy aliObiHbIHOa cbiHam xoHe KopfachbiH beneineHeeH. banbikma paduoHyknudmepoiH
KandbiK menwepi mabblriFaH XoK.

TyliHOi ce30ep: banblK, kayinci3dik, eensmMuHmos0ap, 6akmepuosdap, ayblp Memandap.

BBepeHue. Pbiba LieHHbIN NUTaTenbHbI NPOAYKT, 06naaatoLwmin BbICOKMMU MULLLEBLIMU U BKYCOBbLIMU
kayectBamu. OgHako B pesynbTaTe LMPOKOro MPUMEHEHUs pasHOOOpasHbIX CPeCTB 3alUThbl B CENIbCKOM
X035IMCTBE, HeOCTATOYHOW OYNCTKM CTOYHbIX BOZ MPOMbILLIIEHHbIX Y KOMMYHarbHO-6bITOBbLIX NPeAnpUATHIA,
nonagaHueM pagvousoTOrNOB B OKPYXalLylo cpeay C ypaHoJoObialowWmx MpeanpusTuin, BOOOEeMbl
noaBepratTcs BO3AENCTBUIO 3arpsisHUTENe pasHo CTENeHN TOKCUYHOCTU. TOKCUKaHTbI, B CBOKO ovepeab,
OKa3biBaloT BOMbLIOE BMMSHWE HA TMOPOXMMUYECKMA COCTaB BOJOEMOB, OTPULIATENbHO BO3AENCTBYA Ha
300MMaHKTOH U nxtnodpayHy [1, c.4-5]. Mexay Tem M3BECTHO, YTO pbibbl YyBCTBUTENbHEE K BO3AENCTBUIO
TOKCHYeCKNX (PaKTOpOB Cpefbl, YeM BbICLUME MO3BOHOYHbIE. BCe 3TO MPUBOAWT K CHUMXKEHMIO COMPOTUB-
NAEMOCTU K MHEKUMSM U MHBa3usIM, pocTy 3aboneBaemocTu pblb, NPUBOASLLMX 3a4acTyld K MaccoBomn
rmbenu pbibbl [2, . 5-6].

Pecnybnuka KasaxctaH pacnonaraeT 3HauuTenbHbiM (POHAOM, Pa3nMUYHbIX MO TWUMY, BHYTPEHHUX
BOJOEMOB. BOMbLIMHCTBO M3 HUX ABMSAIOTCA BNaronpuATHLIMU ANA XU3HW Pbib M KOPMOBBLIX OPraHU3MOB.
OpHako Wwkana 3arpsisHeHns pek u osep KasaxctaHa CTaHOBMTCA KpUTMYeCKkol. BoaHble apTepun Halei
CTpaHbl TPEBOXAT CBOEN «3arpsi3HeHHou» cyapboit. dkonorn MuHWUCTepCTBa OXpaHbl OKpYXXatoLein cpeabl
(MOOC) oTmevatoT, YTo: M3 69 pek KasaxcrtaHa Tonbko 9 npusHaHbl YucTbiMu. OcTanbHble 60 - 3arpsisHeHbI.
CeMmb pek 3arpsisHeHbl YpessblyaiiHo. 3To Unek, Hypa, Unu, pTeiw, Nwnwm, Ceipgapbs. B nocneguue rogpl,
CTPeMUTENbLHO pacTeT v LWKana 3arps3HeHNst MOBEPXHOCTHLIX BOA B CTpaHe. B cBA3n ¢ yem, BCTaeT BONpoc
O MaccoBOM M3y4YeHUWN PbIGOXO3ANCTBEHHOW LIEHHOCTU BOAOEMOB W Ge30macHOCTU PbIGHOW MpoayKuun B
uernom [3, c. 1]. OgHot M3 NPOMBILLINEHHBIX 30H pecnybnukn sensetca KaparaHanHckas obnacte.

Llene uccnepoBaHus - npoBecTu OLEHKY 6e3onacHoCTU pbibbl, BbiINaBnNMBaemMon B BOAoOeMax
KaparanamHckoi obnactu.

3apaum: onpeaeneHmne oCTaTo4HbIX KOMMYECTB TOKCUYHbIX 3NIEMEHTOB 1 PaANOHYKINAOB;

M3yYuUTb 3apaxeHHOCTb PbIbbl reNbMUHTO3aMK;
M3Y4nTb 3apaKeHHOCTb pblbbl GakTeprosamu.

MaTepuanel n MeToakl uccnepaoBaHui. [Ina npoBeaeHUs nccneaoBaHnii, 6binm otobpaHsbl NPobbI
pbibbl M3 pasnuyHbiXx BopgoemoB KaparaHAuHcKoW o6nacTv, B 4acTHOCTM M3 Tpex BOJOEMOB — O3epa
«Tokcymak» (OcakapoBckoro pavioHa), nnoTuHbl Ne1 (Byxap-Xelpayckoro painona), nnotuHsl ECY-58
(HypuHckoro paioHa).

Mpu nccnepoBaHUM Ha 3apaXeHHOCTb renbMUMHTO3aMKU U GakTepuo3amu Hamm Gbino MOABEPrHYTO
aHanudy 165 ak3emnnspoB pblb, 4YeTblpex BUAOB (Kapack, OKyHb, nnoTtea, kapn). OTt6op npob6 pbiGbl
NpoBOANNM HEMNocpeACTBEHHO C BOAOEMOB.

M3yyeHne 3apaxeHHOCTW pbibbl renbMUHTO3amMM MPOBOAWIN METOAOM MOMHOTO FeNbMUHTONOMM-
YeCKOro MCCrneAoBaHWs, KOTOpPOe BKIIOYAeT MCCrefoBaHWe Yellyw, *abp, rmas, BHYTPEHHWUX OpraHoB U
MbILLL, BU3YyaribHbIM U KOMMNPECCOPHbLIM MeToaoM [4, c. 848-867]. Mpu aToM Lenblo Gbino BbiSBNEHNE Hau-
6ornee pacnpocTpaHeHHbIX reNbMUHTO30B — TpueHodoposa, Nurynesa, AUMNOCTOMAaTosa, MNOCTAWMIIO-
cTomMaTo3a, (PVUIIOMeTpoMao3a, JIMYMHOK FNEHTOYHbIX W KPYIMbIX FEMbMUHTOB, a Takke OMacHbIX Ans
Yernoseka 3aboneBaHwii - ONMCTOpPX03a, MeTaroHMMo3a, AndunnoboTpuosa.

WcecnenosaHue puibbl Ha NpucyTcTBME 6aKTEPMO30B MPOBOANIM KIIMHUYECKMM OCMOTPOM, BHavane
TLWaTenbHO OCMaTPMBanu KOXHbIE MOKPOBLI U MABHUKW, 0bpallanyt BHMMaH1e Ha KOM4YecTBO U KavecTBO
CIU3K, M3MEHEHWE OKPaCKM1, Hanmume NpunyxrocTen, KPOBOUIMNMUSIHWIA, 5138, PYOLIOB, LIUCT, epoLLeHne Yellym
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n 1. A. Mpynoarrmany xabepHble KPbILLKX, OCMaTpuBanu Xabpbl. YUYeT 60mnbHbIX pbi6 BENK B aGCOMIOTHOM U
NPOLEHTHOM BbIpaXeHusix (3abonesaemocTb) [5, c.44-56).

OnpepeneHne OCTaTOYHbLIX KONIMYECTB TOKCMYHbLIX 3MIEMEHTOB W PaJMOHYKNMAOB NpOBOAUNM Ha
6ase P Ha MXB «PecnybnukaHckas BeTepuHapHas nabopatopusi» KBKuH MCX PK B akkpeguToBaHHOMN
na6opatopun «AHanu3 nuweBoit GesonacHoCTU» (MexayHapoaHbii ctaHpgapT ISO/IEC17025). Wccne-
[0BaHVe Ha NpuCyTCTBUE B Pbibe TOKCUYHBIX 3MEMEHTOB (CBUHLA, PTYTW, KaAMUSA U MbilibsKa) NPOBOAUMN
Ha BoNbTamnepomeTpuyeckom aHanusatope TA-Lab. PagunoakTmBHoe 3arpsisHeHWe yCTaHOBIEHO MO
KONMUYEeCTBY PaauoHYyKnuaos Lesuna-137 u cTpoHums-90 Ha 6eTa-ramma CneKTPOMETPUYECKOM KOMMMeKkce
«[Mporpecc BIN» (Poccuiickoro npoussoactea « TOMb-AHAINT»). Bcero 6b1no noaseprHyTo nccneaoBaHuio
Ha TOKCMYeckne anemeHTbl 27 06pa3sLoB pbibbl.

Pe3ynbTaTthl uccnenoBaHui u ux obcyxaeHus.

Mpu nccnepgoBaHuy puibbl HA NPUCYTCTBUE FENbMUHTO30B HaMW Bbina yCTaHOBMEHa 3apaXeHHOCTb
pbi6 - noctaunnoctomo3om (Posthodiplostomum cuticola), dunnocmomo3om (Diplostomum spathaceum) u
nueyne3om (Ligula intestinalis). Mony4eHHble pe3ynbTaTbl NpeacTaBneHbl B Tabnuue 1.

Ta6nuua 1 - Pe3ynbTaThl renbMUHTONOIMYECKUX nccrnepoBaHui

Bug KonuuecTBo pbi6 awu, un,
pbIObI nccneaoBaHbIX MHBa3UpPOBaHHbIX Bup napasura % K3.
Byxap-Xbipayckuit paitioH (nnotuHa Ne1)
Kapacb 32 He obHapyxeHo = = =
Mnotea 16 2 Posthodiplostomum 12,5 2-3
cuticola
OcakapoBckuit paitoH (o3epo Tokcymak)
Kapacb 26 He o6HapyxeHo - - -
Mnotea 16 3 Posthodiplostomum 18,7 2-7
cuticola
2 Diplostomum 12,5 2
spathaceum
OKyHb 12 He o6HapyxeHo - - -
Kapn 13 He o6HapyxeHo - - -
HypuHckuin paitoH (nnotuHa ECY 58)
Kapacb 27 4 Ligula intestinalis 14,8 3-5
JIuHb 9 He oGHapyxeHo - - -
Mnotea 14 6 Posthodiplostomum 42,8 3-5
cuticola
2 Ligula intestinalis 14,2 2-3

Tak, npu uccrnedoBaHun pbibbl BogoeMoB nnoTuHbl Ne1 Byxap-XKelpayckoro paiioHa, Hamu
YCTaHOBMEHO 4YTO M3 32X MNOABEPrHyThbIX WCCNEAOBaHUIO Kapacel, 3apaeHHbIX renbMUHTO3aMu He
obHapyxeHo, B nnotBe u3 16T npouccnefoBaHHbIX B 2-X OOHapyXeHbl JUYUHOYHbIE CTaguu
noctaunnoctomaTosa (Bbl3biBaeMon Tpematogon Posthodiplostomum cuticola), npn 3TOM 3KCTEHCUMBHOCTb
vHBa3uu coctaesuna 12,5% 1 MHTEHCUBHOCTb 2-3 LIUCTHI.

Mpu nccneposaHum peibbl 03epa «Tokcymak» OcakapoBCKOro paioHa, M3 16T npouccneaoBaHHbIX
9K3EeMMNAPOB MNOTBbI, ObiMN O0BHapPYXeHbl XapaKkTepHble NPU3HaKW NOCTAMNIIOCTOMO3a B 3 9k3emnnsipax,
9KCTEHCMBHOCTb MHBa3un coctasuna 18,7 %, MHTEHCUBHOCTbL MHBA3WMM BapbupoBana oT 2X A0 7Mu uucT. B
OBYX 3K3emnnapax pbibbl, NpU M3y4eHUU Xxpyctanuka, Obinu obHapyxeHbl MeTauepkapuu Diplostomum
spathaceum, 3KCTEHCMBHOCTb MHBa3uu coctaeuna 12,5% n uHTeHcueHocTb 1-2. B npobax okyHs v kapna
renbMUHTO30B 06HapYKeHO He BbIno.

Mpu wnccnepoBaHuy poibbl, BbinosneHHon B Bojoeme «ECY-58» HypuHckoro paioHa, v3 27mu
npouccrefoBaHHbIX kapacen - 4 ak3emnnspa Gbinv 3apaxeHbl NUryrnesom, 3KCTEHCMBHOCTb COCTaBuna
14,8% ¥ nHTEHCcMBHOCTL 3-5 nuunHOK. B nnoTee n3 14 npouccnenoBaHHbIX - B 6 ak3emnnsipax pblo o6Hapy-
XeH NoCTAMNMOCTOMO3, 3KCTEHCUBHOCTL cocTaensana 42,8% v nHTeHcusHocTb 3-5 umct. B aByx aksemnns-
pax pbl6 0GHapyXuBancs nurynes), aKCTEHCMBHOCTb 14,2% ¥ UHTEHCUBHOCTL 2-3 3k3. MNpu nccnegosaHum
TUHS reNbMUHTO30B He 0BHapYXeHO.

Takum obpa3om, Haumbonee pacnpoCTpaHEHHbIM WHBA3WOHHBIM 3aboneBaHnem pbi6 B BOJOemax
KaparaHamHckon obnactu sBnseTcs nocTaunnocToMartos, KOTopblid Gbin BbisiBNeH B pbibe BOAOEMOB BCeX
Tpex pavioHoB. B pepkux cnyyasx obHapyxuBancs Avnnoctomo3 B nnotee (03. Tokcymak) u nurynes B
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nnotee u kapace (ECY-58). Mpu aToM Haubonee Hebnaronony4HbIM MO 3apaXXEHHOCTU renbMUHTO3aMMU
sBnsetcs Bogoem «ECY-58» HypuHckoro pavioHa, rae NpoueHT 3apaXeHHOCTU (3KCTEHCUBHOCTbL MHBa3WM)
6bIn Hanbonee BbICOKUM.

Mpn un3yyeHWn 3apaxeHHOCTM pbIGbl BGakTeprno3amu, B eAMHUYHBIX Ccrnyvasx,  Habnioganocb
nopaxeHve Kapacsi cepebpucToro aapomMoHO30M (KpacHyxa kapnos) us sogoema «ECY — 58» HypuHckoro
paiioHa, B pblbe 13 Apyrux BogoemMoB 6akTepro3oB 06HapyXeHo He Bbirno.

Mpun onpefeneHnn conepxaHusi TOKCUYHbIX NIEMEHTOB B Msice pbiG 13 BOOOEMOB, HaxodsLLMXCs B
pasHbIx parioHax KaparaHguHckoi obnacTtu, Hamu 6binu nonyyeHbl cneaytoLuve AaHHble (Tabnuua 2).

Ta6bnuua 2 — KoHTaMMHauua pbibbl, 0TOGpaHHON U3 pa3nuyYHbIX BogoeMoB KaparaHauHckon
o6nacTi, TOKCUYHbIMU 3nieMeHTaMu, Mr/Kr

Bopoembl (panioHbl)
ToKcUu4Hble noK MnotuHa Ne1 03. Tokcymak MNnotuHa «ECY-58»
aneMeHTbI (Byxap-Xbipayckun panioH) | (Ocakaposckuit | (HypuHCKuUiA panoH)
n=9 painoH), n=9 n=9

KaamMun 0,2 0,0023+0,002 0,0018+0,001 0,0026+0,002
CBUHeL, 1,0 0,0017+0,000 0,0019+0,001 0,0031+0,000
pTYTH 0,6 0,0003+0,001 0,0005+0,000 0,0005%0,001
MblLUbSAK 1,0 cnegpl 0,0022+0,002 0,0022+0,000

Kak BuaHo n3 tabnuubl 2, 0CTaTo4HblE KONMYECTBA TOKCUYHBIX 3N1IEMEHTOB OBHapPYX1BaKOTCS B HE3HA-
unTenbHbIX Konuyectsax He npesbiwakowmx MNOK. Tak, no cogepxaHwuio KagMus U CBUHUA Hawnbonbluee
HaKonneHne oTmevaeTcs B Msce pblb n3 Bogoema «ECY-58» (HypuHckoro paiioHa), roe ero Konu4ecteo
coctasuno cooteetcTBeHHo 0,0026 n 0,0031 mr/kr. B o3epe «Tokcymak» (OcakapoBCKOro panioHa) cooT-
BeTcTBeHHO 0,0018 1 0,0019 mr/kr, 1 B pbibe 13 nnotuHbl Ne1 (Byxap-XKeipayckoro parona) 0,0023 1 0,0017
mr/kr. CoaepxaHue pTyTh B pblibe M3 BCex Tpex BOAOEMOB He MMENO OCOObIX Pas3nUyMii, MbILWbSK He
obHapyxwuBarnca B pblbe u3 nnotuHbl Nel, B pbibe M3 o3epa «Tokcymak» M MnoTuHbl «ECY 58»
obHapyxvBanack B 0AuHaKkoBbix konnyecTtsax 0,0022 mr/kr.

Mpwn onpeneneHuy pagvoHyKNMAOB B Msice pbibbl, X OCTaTOYHbIE KONMMYECTBa He 0BHapyxuBanuchb,
3a UCKNIOYEHNeM eMHNYHOro cnyyas B pbibe u3 Bogoema nnotuHa Nel (Byxap->Kblpayckoro panoHa), rae
ero konmyecTtso coctaensana 8,4 Bk/kr, npu Hopme 100 Bk/kr.

Takum 06pa3oM, KOHTaMUHAUMSi TOKCUYHbIMKW 3nemeHTamMu pbibbl BogoeMoB KaparaHguHckomn
obnactu HesHauuTenbHo, pblba B Bogoeme nnotuHa «ECY-58» Hanbonee KOHTaMWHWpOBaHa PTYTbIO U
CBUHLIOM. OCTaTOuYHbIE KONMUYECTBA PaAVOHYKNAOB NPaKTUYecku B pbibe He 0GHapyXUBanuCh.

3aknioyeHue. YcTaHoBneHa Havbonee BbiCOkas 3apaXeHHOCTb NNoTBbl Mo  3aboneBaHuio
NnocTAMNIIOCTOMAaTO30M, KOTOpbI AWArHOCTMpPOBarcs BO BCeX Tpex Bogoemax. Tak, B Bogoeme «[InotuHa
Ne1» (Byxap-Xblpayckoro panoHa) 3KCTEHCMBHOCTb MHBa3uu coctasuna 12,5%, B osepe «Tokcymak»
(OcakapoBckoro paroHa) 18,7% u B Bogoeme ECY-58 (HypuHckoro paitoHa) 42,8%, Npu 3TOM WHTEHCUB-
HOCTb MHBa3un konebanacb OT 2 Ao 7 3Kk3eMnnsApoB. B pedkux cnyyasx obHapyxvsancs AWnnocToMos B
nnotee (03. TokCymak) aKCTEHCUBHOCTb MHBa3uu 12,5%, 1 nurynes B nnotee u kapace (nnoTtuHsl ECY-58)
9KCTEHCMBHOCTb MHBA3WUM COOTBETCTBEHHO cocTasnsna 14,8 n 14,2%. lMpn nsy4eHnn 3apaxeHHOCTN pbibbl
GaKkTepnozamMn B €AMHUYHBIX CryyYasix Habnoganocb nopaxeHue kapacs cepebpucToro aspoMOHO30M
(kpacHyxa kapnos) n3 Bogoema «ECY — 58», B apyrux Bogoemax 6akreprno3oB o6HapyeHo He 6bino.

KoHTamuHaumus TOKCUYHbIMKM 3nemMeHTamu pbibbl BogoemoB KaparanauHckon obnact HesHauu-
TenbHo, puiba B Bogoeme nnotuHa «ECY-58» Hanbonee koHTaMWHMpOBaHa PTYTbO M CBUHLIOM. OcTaToy-
Hble KonMyecTBa PaaVoHYKNMAOB NPaKTUYeCckn B pbibe He 0BGHapyX1Banuchb.
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RESUMO

O efeito da mineralizagédo da agua na produtividade do zooplancton nos reservatérios da regido de
akmola é um estudo muito relevante. A composig&o quimica das aguas naturais esta indissociavelmente ligada
a composigéo e estrutura do solo que, por sua vez, se formou durante a longa evolug&o da crosta terrestre sob
a influéncia do clima. As aguas naturais tém uma variedade excepcionalmente ampla de composigdo quimica
qualitativa e quantitativa. A base para a sistematizagéo nas classificagdes existentes é a quantidade de
mineralizagdo, o componente ou grupo predominante, a relagéo entre diferentes valores de concentragdes de
fons diferentes, a presenga de quantidades aumentadas de quaisquer componentes especificos dos regimes
de gas e sal. A relevancia do trabalho se deve ao estudo insuficiente do potencial de pesca de reservatérios de
tamanho médio no norte do Cazaquist&o. O objetivo do trabalho foi estudar a mineralizagéo da agua como fator
determinante da vida dos organismos aquéticos. Como resultado desta pesquisa, os dados confirmaram a
posigéo de que os fatores que determinam a vida dos organismos aquaticos séo a mineralizagéo da agua. Para
caracterizar o zooplancton em toda a area do lago, foram coletadas amostras levando em consideragéo
diferentes estagées. O nimero de organismos individuais na amostra foi determinado. O grau de mineralizagéo
dos lagos na regido de Akmola foi indicado. O coeficiente de correlagdo para caracteristicas no par
"mineralizag&o - abundancia de zooplancton” foi calculado como r = -0,96 e no par "mineralizagéo - biomassa
de zooplancton" r = -0,85. Ao analisar os dados obtidos, observou-se uma relagéo inversa entre mineralizagéo
da agua e abundancia de zooplancton. Quando a mineralizagéo da agua aumenta 4,03% em julho, o nimero
de organismos zooplancténicos diminui de 170,03 para 152,6 mil copias/m®. Quando a salinidade da agua do
lago Uyali - Shalkar aumenta de 362 (maio) para 508 mg/! (julho), a biomassa do zooplancton diminui de 6,02
para 5,73 mg/m3.

Palavras-chave: zoopléncton, lago, mineralizagdo, biomassa, produtividade.
ABSTRACT

The effect of water mineralization on zooplankton productivity in the reservoirs of the Akmola region is a
very relevant study. The chemical composition of natural waters is inextricably linked to the composition and
structure of the soil, which, in turn, was formed during the long evolution of the earth's crust under the influence
of climate. Natural waters have a wide variety of qualitative and quantitative chemical composition. The basis for
systematization in existing classifications are the amount of mineralization, the predominant component or
group, the relationship between different values of concentrations of various ions, the presence of increased
amounts of any specific elements of the gas and salt regimes. The relevance of the work is due to insufficient
study of the fishing potential of medium-sized reservoirs in Northern Kazakhstan. The work aimed to study the
mineralization of water as a factor determining the life of aquatic organisms. As a result of this research, data
confirmed the position that the factors that determine the viability of marine organisms are the mineralization of
water. To characterize zooplankton across the entire lake area, samples were taken, taking into account
different stations. The number of individual organisms in the sample was determined. The degree of
mineralization of lakes in the Akmola region was indicated. The correlation coefficient for features in the
"mineralization — zooplankton abundance" pair was calculated as r= -0.96, and in the "mineralization —
zooplankton biomass" pair r= -0.85. When analyzing the data obtained, it was observed an inverse relationship
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between water mineralization and zooplankton abundance. When water mineralization increases by 4.03% in
July, the number of zooplankton organisms decreases from 170.03 to 152.6 thousand copies/m3. When the
salinity of the Uyali - Shalkar lake water increases from 362 (May) to 508 mg/l (July), the zooplankton biomass

decreases from 6.02 to 5.73 mg/m?.

Keywords: zooplankton, lake, mineralization, biomass, productivity.

1. INTRODUCTION:

The intensity of life processes in lake
ecosystems is due to a variety of abiotic factors

and processes, ultimately, their biological
productivity.
The most important conditions that

determine the life of aquatic organisms are
temperature, light, the content of nutrients, etc.
Marine organisms are interconnected with
elements of the abiotic environment; a change in
one system of connections inevitably causes a
change in another (Brzoska,2012).

Kazakhstan has excellent opportunities to
use internal reservoirs for fish farming. On the
territory of the Republic, there are a large number
of reservoirs, with the full development of which a
significant increase in the catches of valuable fish
species is possible (Aubakirova et al., 2019).

However, in many regions of Kazakhstan,
until now, the fishery use of natural reservoirs is
almost undeveloped or poorly developed. This is
due to insufficient study of their biological
resources. The need to build lake fish farming in
Kazakhstan is obvious. It is dictated by the fact
that this will allow you to get high-quality fish
products at a relatively low cost.

The development of zooplankton is determined
by interrelated and dependent on many factors
conditions, the main of which are: the presence of
a food substrate, growth, and reproduction
conditions. In  different reservoirs, these
conditions are formed under the influence of the
type of reservoir, as well as climatic and weather
factors (Popov, 2002).

The main factors that determine the
development of populations of different
organisms of plankton communities are various. It
is considered that for phytoplankton-light,
biogenic substances, temperature, for bacteria-
organic substrate and temperature, for
zooplankters-filters-food substrate-Phyto-,
bacterioplankton, and temperature; for predatory
forms-the presence of a sufficient number of prey
organisms. In some lakes, in specific periods for
the development of zooplankton, the main limiting
factor is the oxygen regime. Also, in each

community, there are species (even among
closely related forms) that respond almost
oppositely to the environmental factors that
determine their life activity. Thus, among the
blue-green (cyanobacteria), mainly thermophilic
summer forms, there is R. Oscillatoria,
represented by many species that can develop at
low temperatures. The same group of ways with
different responses to environmental conditions
are among the protozoans, rotifers, cladocerans,
and copepods. The more diverse in space and
time the conditions of the reservoir environment,
the more ecologically heterogeneous its plankton
community (Rice et al., 2012).

The southern location of the lakes
contributes to the effect of more intense
insolation, especially in low-snow winters.
Reservoirs in the Middle zone of the European
part are mainly lakes in the Upper Volga basin,
located at latitude 58-60°. The difference in the
latitudinal location of the upper Volga and
TRANS-Baikal lakes is about 8°. This creates a
significant advantage in the supply of insolation
for TRANS-Baikal lakes. Besides, according to
available data, the thickness of the snow cover in
the Upper Volga lakes can exceed 70 c¢m, while
in the TRANS-Baikal lakes, its width does not
exceed 30 cm (Tikhomirov, Egorov, 1977,
Bondarenko, 2009). Thus, for the development of
phytoplankton under the ice in the lakes of
Transbaikalia, compared with the lakes of the
Upper Volga, there are definite advantages in the
intensity and duration of solar insolation.

It is accepted that the year-round cycle of
the lake is divided into two periods: “vegetation”
(ice-free) and subglacial. It is known that usually
in the lakes of the Middle zone of the European
part, the open water period is more extended
than the subglacial one. Environmental conditions
in reservoirs during these periods differ
fundamentally. The temperature under the ice
varies from 0 to +5°C 1, while in the open water
period from 0 to +32°c. The subglacial period is
characterized by maximum transparency, weak
insolation, minimal dynamics of the water
environment, reverse temperature stratification,
and specific production processes (Riviere,
2012).
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First of all, this applies to lakes located near
large industrial cities, the supply of the population
with high-quality fish products should be a
particular concern of the state. These reservoirs
include lakes in the Akmola region of Northern
Kazakhstan. Therefore, at this stage, there is
a question of mass study of medium and small
reservoirs of Kazakhstan for the needs of the
fishing industry.

2. MATERIALS AND METHODS:

The content for this work was collected
zooplankton samples in the lakes of the Akmola
region (lakes Uyaly-Shalkar, Shnet, Shelkar,
Maidan dam). During the expedition trips to the

lakes, 320 hydrobiological and 120
hydrochemical samples were collected and
processed.

Hydrochemical observations were carried
out simultaneously with the central
hydrobiological studies. Sampling was carried out
from the surface and bottom layers of water
according to generally accepted methods, that is,
water was taken from depths of 30-40 cm and
collected in a plastic container with a volume of 1
liter. All dishes were pre-prepared according to
the rules for preparing containers before
sampling to prevent contamination.

The determination of dissolved oxygen and
biochemical oxygen demand was carried out by
the iodometric method, according to the Winkler
and thermooxidation (Figure 1). The study of the
oxygen regime was carried out both from the
surface of the reservoir and from the depth of the
lake, to calculate the value of the oxygen
balance.

Permanganate oxidation was performed
using the Kubel method. This method is based
on the oxidation of organic substances present in
the sample with a known amount of potassium
permanganate solution with a concentration of
0.01 mol/l EQ. When boiling in a sulphuric acid
medium for 10 minutes, potassium permanganate
that Has not reacted is reduced with oxalic acid.
The excess oxalic acid was titrated with a
solution of potassium permanganate. This
method, used in the analysis of drinking and
slightly polluted natural water, is widely used
because of its relative simplicity.

The study of turbidity and transparency was
carried out using the "font" method. The definition
of turbidity is based on determining clarity by
measuring the maximum height of the water
column, at which it is already possible to visually

distinguish a black font or an alignment mark (for
example, a black cross) on a white background.
Based on the value of water transparency
determined in the analysis, the value of water
turbidity for pharmazine (EMF) and kaolin (mg/l)
was determined using the calibration schedule.
This method is used for clean and low-polluted
waters and allows you to assess the
transparency of water in almost any conditions
and on any body of water, regardless of its depth,
the presence of bridges, weather conditions, etc.

Determination of the total hardness as the
total molar concentration of the equivalents of
calcium and magnesium cations was determined
by the titrimetric method. The decision is based
on the reaction of calcium and magnesium salts
with the reagent-Trilon B. the Analysis was
performed at pH 10-10. 5 in the presence of a
dark blue chromic acid indicator (acid chromic-
blue T). The role of the indicator in determining
the overall hardness is that when it is added to
the analyzed water, a reaction initially occurs as a
result of which all the calcium and magnesium is
bound by the indicator to form a compound
colored red. Further, during titration, as Trilon B is
added, a more substantial colorless complex with
calcium (magnesium) is established, the complex
with the indicator is destroyed, and the indicator
is released, coloring the solution blue.

The determination of carbonates,
hydrocarbonates, and alkalinity was carried out
by the titrimetric method. The resolution is based
on the reaction of carbonate and bicarbonate ions
with hydrogen ions in the presence, as indicators
of phenolphthalein and a mixture of bromocresol
green and methyl red (mixed indicator). The
corresponding amount of acid consumed for the
phenolphthalein titration (VF) is equivalent to free
alkalinity (Schsv); the amount of acid consumed
for the mixed indicator titration (VSM) is total
alkalinity (Scho). Based on the results of titration,
the values of free and total alkalinity of water
were determined, which made it possible to
calculate the concentrations of carbonate and
bicarbonate ions. Concentrations of carbonate
and bicarbonate ions allow us to calculate the
carbonate hardness of water, which is the total
content of soluble salts of carbonates and
hydrocarbonates. The pH of the water was
measured by the pH meter testo 206 (Testo AG
Germany) (Alekin, 1970; Shishkina, 1974;
Balushkina, 1979).

Zooplankton was collected by filtering 50-
600 liters of water through the small Apstein
network (using mill gas No. 70). Once every ten
days. Filtered 50 liters of water. The samples
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were fixed with four percent formalin with
addition. Each zooplankton sample was marked
with the sample number, date, place of collection,
and volume of filtered water (Kiselev, 1980; Life
of freshwater, 1956).

In each reservoir, zooplankton samples
were collected at three points. To identify the
taxonomic composition and count the number of
zooplankton, samples were analyzed in the
Bogorov chamber (freshwater Life., 1956)
according to the Bogorov-Gensen method (CIT.
by Moruzi et al., 2008). If necessary, the sample
was diluted with water. Then, to account for large
and small species, the sample was viewed in full.
Zooplankton organisms were determined using
the following determinants: E. F. Manuilova
(1964), L. A. Kutikova (1970), E. V. Borutsky, and
others. (1991), "Determinant of freshwater
invertebrates of the European part of the USSR"
(1977)," Determinant of freshwater invertebrates
of Russia... " (1995, 1994), N. M. Korovchinsky
(2004). Determination of the naupliar and Junior
copepodite stages of oarfoots was carried out up
to the suborder (Kiselev, 1980; Moruzi et al.,
2008; Manuilova, 1964; Kutikova, 1970; Borutsky,
1991; Korovchinsky, 2004).

To account for rare large forms, as well as
ovulatory individuals, the sediment was viewed.
To determine the production of zooplankton, 50
specimens of each species were measured,
taking into account the stage of development and
gender. It is noted (Galkovskaya, 2005) that
filtration of bathometric samples through the
network (compared to sedimentary samples)
leads to a noticeable understatement of the
number and biomass, since large mobile
crustaceans can avoid fishing gear, and small
rotifers and Copepoda nauplias are not held by
gas with a mesh greater than 45 microns.
Therefore, when calculating the biomass for
rotifers, a conversion factor of 2.0 was used; for
crustaceans-1.5 with a population of less than 1
thousand copies/m3. Additionally, to reduce the
error, when sampling water was filtered through a
network located in the water (only its upper edge
was above the water) so that rotifers under
pressure were not forced through the cells of the
net.

Since samples were taken by filtering the
volume of water through the Apstein network, the
population of each species was calculated as
follows:

Ni=nnp*1000/Vrp,

where N; — the number of species in the sample,

ex./M* nm, — 4 the number of organisms of the
species in the sample, ex.; Vq, — the volume of
filtered water, |.

Data on the biomass of each zooplankton
species was obtained by multiplying the individual
mass of each organism (w;) by its number (N):

B=3Ni*wi

Measurements of the organisms were
measured under a binocular microscope
according to age stages: adult forms, young
(Guide.., 1983, 1992). The calculation of the
individual mass of organisms in the sample was
performed using the formula (balushkina,
Vinberg, 1979a, 1979b)

w=q*°,

Where w - the body mass of the organism,
mg; | - the body length of the organism, mm; q -
the body mass at the body length. Equal to 1 mm;
b - exponent (for isometric growth (Rotifera) is 3,
for allometric growth (Copepoda, Cladocera) -
more or less than 3). For rotifers, the q values
proposed by A. Ruttner-Kolisko (1977) were
used. The weight of Copepoda naupli was
calculated with the formula of a rotational
ellipsoid: V = 4/3 a*b*c where a, b, ¢ — 1/2 of
length, width, and height of body, mm, assuming
a specific gravity of animals equal to 1.

A Petersen dredger took samples of
zoobenthos with a ground capture area of 1/40
m2. Sample processing with determination of
species composition and number of organisms
was performed using conventional methods
(Sharapova, Falomeeva, 2006).

To assess species diversity, the Shannon
index was used (Shannon, 1963), since it is
considered the most informative and convenient.
It is assumed that the index values higher than 3-
corresponds to clean waters, from 1 to 3 -
moderately polluted; less than 1 — dirty (Ruttner-
Kolisco, 1977; Sharapova et al., 2006; Shannon
etal., 1961).

The Shannon index quantifies the
structure of the community and is calculated
using the formula:

H=-3 nc-logz o,

no — relative number of species in the
sample.

Statistical processing of the material was
performed using the Microsoft Excel application

package. The average value (¥), the error of the
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average value (S" ), the standard deviation (o),
and the coefficient of variation (Cv) were
calculated. The difference in average values was
estimated using the student's criterion and the
probability P, which was recognized as
statistically significant at P 2 0.95, using the
algorithms of A. N. Plokhinsky (1961), G. F. Lakin
(1973), and L. A. Vasilyeva (2004).

3. RESULTS AND DISCUSSION:

To assess the biological resources of small
freshwater reservoirs in Northern Kazakhstan, we
conducted monitoring studies of many reservoirs
in the Akmola region. Their hydrochemical
regime, mineralization, and classification of
reservoirs by trophic levels were studied. The
species composition, number, and biomass of
zooplankton  communities were  identified.
Dependencies between individual parameters of
the hydrochemical regime and indicators
characterizing the well-being of hydrobiont
communities were established.

Since the development of zooplankton is
significantly affected by water mineralization, we
evaluated this relationship.

When analyzing the data obtained, we tried
to identify the relationships between various
parameters that characterize the chemical quality
of water (mineralization) and parameters that
describe the state of zooplankton communities
(number, biomass).

It is known that environmental conditions
influence many properties of living organisms.
The high-confidence effect of the amount of
mineral substances in water on the biomass of
zooplankton communities was found to be 94 %.

Table 1 shows the results of a study of the
mineralization of lakes in the Akmola region.
According to the classification of I. V. Baranov
(Alekin, 1970, 1973), the studied water of the
lake. Shnet, Shelkar, Uyaly-Shalkar, Maidan
square is medium-mineralized (table.1). As a
result of observations, it was found that the level
of mineralization in the lake. Uyali-Shalkar is
significantly higher (from 362-532 mg/l). The
lowest rates were observed in the lake Chelkar of
Arshaly district (186-305 mg/l).

The results of these studies suggest that
the degree of mineralization of water, the studied
lakes, can be attributed to fresh since the amount
of ions contained in the water does not exceed
1g/kg.

The influence of water mineralization on
zooplankton productivity was studied on the
example of lake Uyaly-Shalkar.

The dependence of the level of
zooplankton development on the total water
mineralization in lake Uyaly-Shalkar is shown in
Figure 2. The higher the mineralization, the lower
the number. A similar trend is observed for the
"mineralization — biomass" pair.

When analyzing the data obtained, we
observed an inverse relationship between water
mineralization and zooplankton abundance.
When water mineralization increases by 4.03% in

July, the number of zooplankton organisms
decreases from 170.03 to 1526 thousand
copies/m®.

When the salinity of the Uyali - Shalkar lake
water increases from 362 (May) to 508 mg/l
(July), the zooplankton biomass decreases from
6.02 to 5.73 mg/m®.

To confirm this, the correlation coefficient
was calculated in these pairs of features; in the
pair "mineralization — zooplankton number," it
was r= -0.96, and in the pair "mineralization —
zooplankton biomass" r= -0.85.

4. CONCLUSIONS:

Thus, when studying the features of the
hydrochemical regime for organoleptic limiting
parameters in three reservoirs, the hydrochemical
scheme of water was within the normal range.
When considering the influence of the
hydrochemical regime on the example of water
mineralization on productivity, we noted that with
an increase in water mineralization in July by
4.03%, the number of zooplankton organisms
decreases from 170.03 to 152.6 thousand
copies/m®. A similar trend is observed for the
"mineralization — biomass" pair.

According to the classifier of O. A. Alekin
oz. Uyaly-Shalkar belongs to the hydrocarbonate
class, a group of calcium, of the first type; oz.
Snet — sulphate class, group of calcium of the
first type; oz.Shelkar - to the chloride class,
sodium group, of the second type; Maidan dam-of
the hydrocarbonate class, calcium group, of the
second type.
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BBEJIEHUE

Bo BceM MHpe aKBakyIbTypa MIpacT BakHYI polb B HCKOPCHEHMH
HEXBATKH NPOJIOBOSILCTBHS 1 HEJIOG/IAHHs yTeM MPEJOCTABCHHS PHIOBI H JIPYFHX
MOPCKHX TIPOZIYKTOB, KOTOPbIe GOTaThi GElKOM, HEOGXOMUMBIMH KHPHBIMH
KHCJOTAMH, BHTAMHHAMH W MUHepanamn [1].

M3BecTHO, UTO W3-3a CBOErO reorpaMueckoro monoskenns Pecry6iika
KasaxcTan 067a1acT JeMUNTOM BOAHBIX PECYPCOB, M 3HAUNTCIBHAA HACTh ¢
OTHOCHTCA K GecCTOMHBIM GacceliHaM BHYTPEHHHX 03P, He MMEIOLINX BBIXOTA K
okeatly. OHako okono 200 Thic. Ia aKaTopuii BOJOEMOB CYHTAIOTCH
NpHrOHbIMK A priGopazBenchia. Takoii M0CTAaTOMHO GOABIIOH MPHPOHBIiL
pe3cpB HCIIONB3YeTCA He B NOMHOM obeMe H TpeGyeT rocyIapcTBeHHOH
NOMICPKKH JUIA  PA3sBHTHS O3€PHOTO  PHIOOBOACTBA. Tak, 1Mo  MHEHHIO
OTCUCCTBEHHBIX YUCHBIX, B CTpAHC HAXOMNTCA GOJBUIOE KOMHUECTBO Mato
M3YUEHHBIX TIOBEPXHOCTHBIX BOJOEMOB, KOJIOMHYECKAS H XOSAHCTBEHHAA POl
KOTOPBIX JIOCTATOMHO BAKHA Ui NPWICTAIOMMX K HUM HACCICHHBIX H
X03AHCTBEHHBIX 00BEKTOB.

OnHiM #3 (akTOPOB OKA3BIBAIOWAM GOJBIIOE BIMSHHE Ha GHOLEHO3
BOJIOGMOB  FIBNSCTCA  AHTpONOreHHOe  BoieiicTaue. Tak, B  pesylbTare
\eIIOBEUCCKOI JIATEIBHOCTH B BOJIOGMbI MOKET MOCTYNIaTh MHOTO 3arpA3HiTeIICH
PasHOIl CTENEHH TOKCHUHOCTH, KOTOpIE B CBOIO OUEpEth OKA3BIBAIOT GOMbLIOE
BIHSIHHE HA THPOXHMHYECKHII COCTAB BOJOGMOB, OTPHLATENBHO BO3ACHCTBYIOT
Ha 300M7AHKTOH W HxTHO(ayny. K STHM (akrTopam OTHOCATCA ILIMPOKOE
TpHMEHEHHe  Pa3HOOOPAsHBIX CPEACTB  3AlMTHL B CETBCKOM  XO3AHCTBE,
HEJIOCTATOUHASL OMHCTKA CTOMHBIX BOJ TPOMBIILICHHBIX 1t KOMMYHATHHO-GBITOBBIX.
NPENPHATHIA, ~ BHIHOC ~ PaIMOM30OTONOB B OKpYAKAaloWlylo  cpely ¢
YPaHOZIOGKIBAIOIMX  NIPENPHATHI, 4TO  NPHBOIMT K  BO3pacTaiolieMy
ArPATMCHIIO  BOJOCMOB  PHIGOXOIAICTBCHHOIO 3HAMCHIA TOKCHSHBIMH AT
UIPOGHOHTOB coetmenusaMH [2, 3, 4, 5, 6]. Mesky Tem, H3BECTHO, UTO hIObI Ha
PaHHHX 3Taiax pa3sBHTHs HanGosee YYBCTBHTIbHbI K BOYICHCTBHIO TOKCHUCCKHX
(aKTOpOB Cpetbi, OHI Gollee MOXBEpAKCHBI MaccoBoii rHOeMH oT HHdeKwil 1
MHBa3Wii IpH BO3ACHCTBIM HA HUX 3arpA3HAIOUINX BewecTs [7, 8, 9].

B HacTofllilee BpeMs 03¢pHOC PHIGOBOJICTBO MPHOGPETACT Bee GOABLIYIO
HepCTIEKTHBHOCTh, B CBA3H C TeM, 4TO 0BJIA/lacT BHICOKOH PEHTAGENLHOCTbIO, TaK
KaK BLIPAIMBAHHC TOBAPHOH PHIGH OCYUIECTBIACTCA 3a CHET HMCHOL3OBAHHS
©CTECTBEHHOI  TPOIYKTHBHOCTH  BOJIOEMOB. Kasaxctan  pacnonaraer
HQUNTCTBHBIM  (ORJIOM  PA3TMUHBIX [0 THITY ~BHYTPCHHHX —BOJOGMOB.
BOMBUIMHCTBO 13 HUX ABIAIOTCA GAATONPHATHBIMH JUTA KH3HH IO H KOPMOBBIX
OpraHu3MOB.

Ha ceromusimnmii n1ens Ha Tepputopun CesepHoro M ILlentpanbHoro
KasaxcraHa —HaXofMTcs  GOJBLIOE  KOMYECTBO — BHYTDEHHHX  BOIOEMOB,
HCTIOL30BAHKE KOTOPBIX B GOBLIOI CTENICHN HOCHT HEpaUMOHATbHbII XapaKTep.
B CBA3M C STHM BOSHHKAET BOMPOC O HEOOXOJMMOCTH MACCOBOTO W3yHeHHs
PHIBONPHTOIHOCTH BoJoeMoB KasaxcTtana Juist Hys kI PHIOHOI NPOMBIILICHHOCTH.

a
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B nepByio ouepeab 9TO KAacaeTCs 03ep, PACHOJIOKSHHBIX BOAN3M KPYMHBIX
HPOMBIULIEHHbIX TOPOIOB, Ille CHAGAKeHHe HAceleHHs I0GpOKauecTBeHHbIMN
PHIGHBIMH IPOJKTAMM JIOJIKHO ABIATECS 0coGoii 3aGoToii rocynapeTsa. [osTomy
M3ydeHMe  BONPOCOB GHONPOAYKTHBHOCTH, —phiGOXO3slicTBEHHOM  leHHOCTH
BOJOEMOB M Ge30NACHOCTH PHIGHON NPOAYKUMM B EIOM SBIETCH BechMa
aKTYaTbHbIM.
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1. THADOXMMIECKHIi PEAMM BOIOEMOB AKMOTHHCKOI 1t
Kaparanamucikoii 061acTH i ero BANSIHHE HA NPOLYKTHBHOCTH

MsyteHsl 0COGEHHOCTH TMAPOXHMHYECKOTO PEKHMA HETBIPEX BOIOEMOB
Akvoniickoii obnacti: ozepo «lller» - Ilenmorpackoro paiiona; 03epo
«llenkapy u mioTiHa «Maiizai» - ApIATHHCKOrO paiiona; 03epo «Ysibi-
IWlankap» - Kopramkbiickoro paiiona. Taioke Boxoembl Kaparanutckoii
obmacti: o3epo BabikThikonh Kapkapamckoro paiiona, o3epo ToKcymak-
Ocakaposckoro  paifona; ILiotna orienemis Ne 1 cena  Iokoproe
Byxapikbipayckoro paiiona, [Liotuna JICY-58 Hyphickoro paifora.

Tpu 2uopoxuruueckoy uccieosanuu  BHIEHAIBARKBIX BOXOEMOB HAMH
Ghuti 0TOGpanbl 220 NPOG BOABI C TPEX CTAHWMIL. B pesyJbTaTe NPOBEAEHHBIX
McerieoBanHii HaMi GhUTH NOTyWeHs! cleayiomume fanmbie. Tak, 3amax u Bkyc
BOABI B Tpex Booemax osepo Llner, Vsumi-Illankap 1 miotiis Maiizan Ghit
paben 1 Ganny, b osepe Illekap 3anax i BKyc BObi GbUT OTHeCEH K 2 GariaM - T0
€CTb 3allaX W BKYC OBUIM OMEBIIHBL 3aaX M BKYC BOXbI B TPEX BOIOEMax
Kaparatuhckoii oGiacti Gbul pasen | Gaily, To ecTh 3amax Gbil ONpeieieH
7aGOPATOPHEIM TyTeM.

UpesmepHoe 3apacTanie BOZOEMa BOIHOI PACTHTENBHOCTBIO (cBbilie 30% oT
WIOWAMM  BOJOEMA) NPHBOAMT K  3a0OJA4UMBAHMIO W 1OTEpE  ero
PhIGOXO3sHiCTREHHOTO 3HateHNs. HaMi 0TMeteH Tet/IeHILHS 3apacTaiis B 03epax
Iller (60%), osepa Llenxap (45%), miotnisi Maiizan (40%), B Tliotime Nel
(40%), Thiotnna JICY-58 (15%), osepo Tokcymak u BamwikTsikons (25%). Tlo
JaHHBIM  3DACTAHHA BOJIOEMOB DEKOMEHIYETCA NPOBOMMTE BHIKOC BOIHON
PACTHTEIIBHOCTH MeXaHHECKHM CrIocoGoM. [IpH Olpe/iesieHi UBETHOCTH B 03epe
Illenkap, Tokcymak HaGioanach BHICOKas KOHIEHTpalsl WBeTHoCTH (55,3°C-
53°C), KoTopas Kak NPaBMIO BIMSCT Ha MPO3PauHOCTH BOAbI (54-53 ), uto
NOKa3biBACT TaKKe MPCBBIIICHHE MOKA3ATeNA. LIBCTHOCTh BOTB B OCTATBHBIX
BoZIoeMax GbTa B NpeJienax HOPMBI.

JlasHble 10 MPO3PAUHOCTH NOKA3AMH NPEAELHYIO HOPMY BO BCEX BOZOEMAX
AKMOZHHCKOI H KaparamuicKoii obnacTeii. MyTHOCTb N0 opmasiiy Ghima B
HOpMe, H ie mpesbiua 0,2 M/,

B LENOM 10 OPraHOMENTHYECKHM THMHTHDYIOUIM NOKA3aTeNsM BO BCeX
HCCITeyeMBIX BOJOEMAX FHIPOXHMHUECKHil PEIM BObI GBI B NIPEETaX HOPMEL,
Tonbko B osepe Lllenkap i TokeyMak Mo MOKA3aTENiO UBCTHOCTH MPEBBICH 3-5
rpanyca. IIpeBhillieHHe HTOro MOKa3aTes TOBOPHT 06 yMEPEHHOI 3arps3HEHHOCTH
Bozioema. Takske MOKHO OTMETHTB, UTO YBETH4eHHe JaHHOIO NOKA3ATels B 03epe
IllesTkap BO3MOKHO CBSI3AHO C OTCYTCTBHEM PhiG Ha O3epe.

B epHOA HALLINX HCC/ICAOBAMMIT YPOBCH NCPMAHTAHATHON OKHCISEMOCTH B
Bozoemax (03. Ilner, 03. Ysumbi-Ilankap, . Maiizan) Gbit B cpeauiem 2,6 Mr/a B
Bozioemax Kaparatunckoii o6acti (03epo Banbikteikoms u Tokeywmak, Ihioiia
omnenenns Ne 1, Mnotnsa JICY-58) B nperenax 3.4 wmr/n. B osepe Illlenkap
OKHCIAEMOCTh MOKA3A0 A0BOBHO BHICOKYIO KOHUCHTpammio (3,9 Mr/x), uTo
TOBOPHT O HH3KOM KauecTBe NPHPOIHOI BOAbI. [MOKA3aTeln OKHCISCMOCTH B
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TNPHPOJIHBIX BOJHBIX HCTOYHHMKAX BapbHPYIOT, M 3aBHCAT OT GHONOrMYECKOH
NpoJyKTHBHOCTH BoJloeMa. Kak nokasaji Haum HecieoBatus, B o3epax et n
Vnpi-laskap BbiI0B phiGHOI NPOAYKIMHM ObLT BbILIE 110 CPABHEHUIO C APYTHMH
BOJIOEMaMH.

Beicokoe coniepikanue kuciopoja 0biio otMeueHo B osepe Vsbl-Llankap n
motiie Maiinan (8,7 n 8,2 Mr/n cootBetcTBeHHO). Kncopoansiii 6ananc 6bi Ha
yposte 0,96- 3,56 mr/i1.

Pe3ynbTaThl  HCCIENOBAHWA ~MHHEPATM3ALMH  03ep  AKMONHHCKOH W
Kaparanaunckoii o61acth npejicTabiensl B Tabmue 1.

Tabmina |- MuHepanusaims Bozibl B 03epaX AKMOTHHCKO# 1 KaparananHcKoit
obacT, Mr/n

Bozoews! Muttepanisaiis, Mr/t

Maii Thions Centaps.

0. lier 2561332 4454401 4131526
03. lllexap 186+2,13 2614322 305440
03, Vasr-Lllankap 362+4,02 508+6,24 4621544
1. Maiban 302+4,0 387+4,04 4631562
03epo TokeyMak 13242,98 2054321 19843,03

03 BATbIKTHIKOTE 120:2,98 18132,17 17032,05
. Ne | 1754301 2144324 20343,11
T, JICY-58 167:2,82 192+3,04 2084311

Mo knaccudukaunu W.B. Bapatosa (Aneku, 1970, 1973) uccienoBanHas
Boga osep lluer, Wlenkap, Ysnbi-lllaikap u maotunsl Maiigan sBisercs
cpe/IHeMHHepann3oBatHoil.  Bozoembr  Kaparanmmsckoii — obmacti  (03epo
Bansikrbikonb 1 Tokcymak, IDtotuna ormenenns Ne 1, Ilnotuna JICY-58)
ABIAIOTCS HU3KOMUHEPATH30BAHHBIMH.

HMsyuenue 6nusnus 2u0poXuMUUECK020 peXcUMa Ha NPOOYKMUGHOCHD.

Ha npumepe osepa Vsubl-Illankap Axmonuuckoil o6iacti GbUio u3yueHO
BIHAHHE MHHEPATH3ALIH BOJIbI Ha POJIKTHBHOCTH 300MIaHKTOHA.

Ha npumepe osepa Tokcymak —Kaparauauuckoii obiactu Gblio u3yueHo
BIHAHHE MHHEPATH3ALIH BOJIbI Ha TPOJIyKTHBHOCTH 300MIaHKTOHA.

3aBHCHMOCTb YPOBHS Pa3BHTHSA 300ILIAHKTOHA OT 0Ol MHHepaH3aliK
Boibl B osepe Vamel-lllankap npusesena Ha pucynke 1. Uem Bhime
MHHEpATH3aINA, TeM HIKe 4HCIeHHOCTb. [loXoikas TeHICHIMS HabmioxaeTcss i
JUIS Maphl «MHHEpaIH3alis — GHoMaccay.

Ilpy anankse MONYYEHHHIX JaHHBIX HaMH Obina OTMeueHa oOpaTHas
3ABHCHMOCTh Me3kJly MHHEpaIH3allueii BOJBI M YHCICHHOCTBIO 300ILIAHKTOHA.
Tlpu TOBBICHNH MMHepanM3ali Boxbl B mione Ha 4,03% uHCIEHHOCTH
OPraHH3MOB 300IaHKTOHA MoHHKaeTcs ¢ 170,03 10 152,6 Thic.ok3./M>.
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Tlpu noBbILIEHHH MUHepaH3aLMH Bkl 03epa Vsibl- Lllankap o 362 (mait)
210 508 Mr/n (uionb) OTMeyaeTcst MOHMKeHHe GHOMAcChl 300MIaHKTOHa ¢ 6,02 10
5,73 mr/v® (prcynok 1).

Jlns noaTBepiKAeHHA 3TOro, ObLI paccuTaH KodQOHUMEHT KOppelsluH B
STHX NapaX MPH3HAKOB, B Nape «MHHEPATH3ALHS — YHCICHHOCTh 300ILIAHKTOHA»
oH coctapiil 1= -0,96, a B nape «MHHepanu3alis — GHoMacca 300M1aHKTOHa» 1= -
0,85,
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Pucynok 1 — Biusine MuHepau3aliui Bojbl (A - Ha YHCICHHOCTb 300ILIAHKTOHA,
B - Ha GroMaccy 300m1aHKTOHa)

3aBHCHMOCTh YPOBHS Pa3BHTHS 300MIAHKTOHa OT oGl MHUHEpaIH3auun
Bobl B 03epe Tokcymak mpusesiena Ha prcyHke 1. Uem Bbllle MHHepanu3aLus,
TeM Hibke uMcleHHOCTb. Toxokas TemieHuns HaGmiopaetcs M s maphi
«MHHepaH3alus — GHomaccay.

Tipn anamuse TNONYYeHHBIX JAHHBIX HaMM Gblla OTMeueHa oGpaTHas
3ABHCHMOCTb MeJKy MHHEpaIH3alueil BOJbl M UHCIEHHOCTbIO 300[UIAHKTOHA.
TIpu  MOBbILIEHAH MHHEPATH3ALMH BOJBI B HIOJE YHCICHHOCTh OPraHH3MOB
300M1aHKTOHA NoHMKaeTes ¢ 114,79 1o 101,14 Thic.ax3./m’.

Tlpu nosbIweHnH MuHepanu3alul Bojbl o3epa Tokcymak ot 132 (maif) 1o
205 mr/n (Mio1Tb) OTMeYaeTcst MoHMAeHHe GHOMAcChl 300M1aHKTOHa ¢ 5,33 110 4,43
Mr/m* (preyHoK 2).
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PricyHok 2 — BiusiHHe MHHEpaTH3alH BOJbI (A - Ha YHCICHHOCTb 300ILIAHKTOHA,
B - Ha GHOMACCY 300ILIAHKTOH)
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JL1a MOATBEpIKACHNA STOr0, Gbll PACCUNTaH KOIBGHUHEHT KOPPEIALIH B
THX NapaX NPH3HAKOB, B I1APe «MHHEPAIH3ALHMS — THCICHHOCTb 300LIAHKTOHAY
OH cocTaBi 1= -0,94, a B NApe «MHHEPATH3ALU — GHOMACCA 300ILIAHKTOHA = -
0.81.

TakiM OGPasoM, THAPOXHMHUCCKHIl PeKUM BOJbI B BOIOSMAX ObUI B
Npelienax HOPMBI, To/bko B o3epe LLelKkap BOAA YMEPEHHOIl 3arpsisHEHHOCTH.
MokHO CKa3aTh, U4TO YBEIHUCHHE HEKOTOPBIX N10KA3ATEIICH BOIMOKHO CBA3ANO
oTeyTeTBHeM pBIG Ha o3epe. TIpi H3yUEHHH BMSHIA FHAPOXHMIHECKOTO PEKIMA
Ha [pHMEpe MHHCPAIM3ALMH H [IPO3PAUHOCTH BOABL HA NPOAYKTHBHOCTS, HAMIL
OTMeteHO, TIPH NOBBILIEHHH MUHEPAIH3ALIH B! B Hio/ie Ha 4,03% UHCICHHOCTE
OpraHM3MOB 300MTAIKTOHA NoHKacTes ¢ 170,03 110 152,6 Thic.ok3./M7. TToxoxan
TeHCHLIS HAG/IOAAIACE W LIS TIAPBI «MHHEPATH3ALULS — GHOMACCay.

TIpH  M3yuCHUH BMAHMS THAPOXHMHUCCKOTO PeKHMA Ha MPHMEpE
MHHEPATH3ALNH H NIPOIPAUHOCTH BOMBI HA NPOAYKTHBHOCTH o3epa TOKCYMaKk
Kaparanansckoii o6/IacTH HAMH OTMEUCHO, NPH MOBBILICHHH MHHCPAIH3ALUH
BOJIBI B HIOJIE Ha 75 MI/J1 4HCICHHOCTD OPraHI3MOB 300ILIAHKTOHA IOHIKACTCS C
114,79 10 101,14 Thic.oK3./x7.

Io wknaccupukatopy O.A. Asexina osepo Vsuisi-Lllakap oTHOCHTCS K
HAPOKAPGOHATHOMY KIAcCy, Ipylla KaibWisi, MepBoro Tuma; osepo Llluer —
CcynbaTHBI Klace, TpynNa Kambuhs, nepsoro Thma; oepo Illenmkap - K
XIopUAHOMY Klacey KIlacey, Ipyliila HATPWsl, BTOPOro THIA; IUioTuHa Maiian -
HAPOKAPGOHATHOTO KIacca, IPYMNa Kasbiuis, BTOporo THma. Osepo TokcyMak
OTHOCHTCS! K IHAPOKApGOHATHOMY KJacey, IpyIIlla HATPUS, BTOPOrO THIA; 03¢po
BalBIKTBIKOE  OTHOCHTCA K THAPOKApOOHATHOMY KIaccy, IpyNNa KaTbiuis,
nepeoro Tuna; ILtormna Nel — cyibdatbiii KIace, rpyiia KajlbLis, IepBOro
Tuna; nuotmma JICY-58 - K XIOPWAHOMY KNAcey KJIaccy, Ipymma Katbius,
IepBoro THIa.
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2. Taxcomommeckmii cocTan, CIPYKTYPa 00MIANKTONA 1 Gentoca B
BoROeMAX AKMOMHCKOI 1 Kaparanaunckoil o0aactn

JUisi XapaKTepHCTHKN 300MIAHKTORA N0 Beeil akBATOPHH 03ep OTOGpabi
NPOGH! C YHETOM asHbiX CTaHIMii. BhUIO YCTAHOBIEHO KOTHYECTBO OTASTBHbIX
OpramiIMoB B MpoGe.

TakcOHOMHUECKHil  COCTAB,  CTPYKTYpa  300IMJIAHKTOHA  HCCIAYeMBIX
BOZOEMOB He oTmHYAiCH GorarcrBom cocraa. Tak, B osepe Ilner Gbuio
OBHApyKeHO CeMb BIIOB, M3 HUX TPH — OTHOCIIIHCH B BETBHCTOYCHIM patkaM
(D.longispina M., D.pulex (Leydig), Moina mongolika), asa — x BecioHorHM
(Diaptomidae castor (Jurin), Mesocyclops —leucrati) W 1Ba — K KOTOBpaTKam
(Keratella quadrate M., Filinia longiesta (Ehrenberg). B osepe 1llenkap 6 Bition
300MTAHKTOHA, W3 HUX 2 - BWIA BETBHCTOYCHIX, ABA - BECTOHOTHX, ABA
koniospatok. B osepe  Vanbi-lllatkap Gbumt  oGHapykensi 12 BIoB
300MIAHKTEPOB: M3 HHX MSTh - BETBHCTOYBIX, HETHIPE - BECIOHOTHX, TPH -
Konospatok. B moTine Maiifai oSHapyskeiibl 9 BHOB TAKCOHOB.

B osepe Tokcymak Obuio oGHapykeHo 11 BIIOB, W3 HHX ueThipe —
OTHOCHTHCE B BeTBHCTOYCHIM paukam (D.longispina M., D.pulex (Levdig)
Diaphanosoma brachyurum, Sida crystallina), wetsipe — k Becsionoriy — (Cyclops
sp,Diaptomus sp, Nauplii, Copepodite) w Tpn — K konospatkam (Asplanchna
priodonta, Keratella quadrata , Filinia sp). B osepe Banbikthikorib- 9, u3 Hix- 3
BIlIa BETBHCTOYCHIX, 3 - BEC/IOHOMHX, 3 KoloBpaTok. B muotiie Nel- 7 Baos
300ITAHKTONA, W3 HIIX 2 - Bia BETBICTOYCHIX, 3 - BECOHOIHX, ABA KOIOBPATOK.
B mwiotite JICY-58 Ghuit 0GHapysketbi 13 TakcoHoB.

Tpi 13yseHin MOPHOMETPHUCCKIX OCOOCHHOCTEHl PYKOBOASILIX BILIOR
3000M1aHKTOMHa cpetiX 03ep Cepeproro KazaxcTana GbLI0 YCTAHOBICHO, 4TO B
O3epax AKMOJMHCKOH OG/IACTH PYKOBOMSILHMH BUAaMH spisiorcss Daphnia
longispina. Hamm  yctamomnieHo, uto B osepe Vsmsi-lllankap Gombias
wicaentiocts Daphnia longispina oTmedena B centsiGpe, uro coctapiio 76,14
ThiC./M}, HanMenbee — B wione (72,10 Thic./MY. D. pulex (Leydig) coctapnsna B
coobiuectae 13,9 10 15,1%. UHCICHHOCTE UHKIONOB BaphipoBata o 22,23 10
44,03 Thic./s’ npH yaenbHOM oG T 14,6 10 24,3%.

B cooGintectse osepa IInet npeoGnanani asa Takcona. TIpi 9ToM ylienbHoe
obiie D. longispina koneSanoch ot 60,7 10 68,3, a Mesocyclops leucrati — ot
31,7 10 39,3%. B coobuiectse o3epa Illenkap npeoGiaaiy Taike B TaKCOHa.
Vaensiioe obwmie Daphnia longispina koneanocs ot 69,13 10 71,15, a D. pulex
(Leydig) — ot 32,2 110 45,9 %. B coobuiiectse mioTHisn Maiizan npeoGiaan Tpn
Tacowa. Yaenbtoe oGiie Daphnia longispina xoneGanocs ot 130.3 10 141,5, a
Cyclops — ot 25,0 110 26,1%, Bosmina longilostris (Muller) ot 24,8 10 28.5%.

HaMi  H3ydeHbl  NDOIYKIMOHHbE  XapaKTeHCTHKH  OTIIBHOTO
foMutHpylowero  Buaa  Daphnia  longispina.  Mnamnayanshyio  Maccy
PAKOOGPAIHOTO OMpefeNsTH Mo (opMyTie, CBABIBAIONICH /UTHHY M Maccy Tema
sxiBotbix (Banyurkina, BinGepr, 1979).
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DMIHpHUCCKas BAPHAMOHHAA KPUBAA, XapaKTepuylomas monynsumuio D.
longispina o Macce Tella, HMeeT JIBe BEPIIMHBI, CIIE0BATE/IBHO, 110 Macce Tela
nonyJIAUKs eUTCs Ha JiBe rpynmbl: 10 0,37 Mr 1 noce. OnHako TeopeTHyeckas
KkpuBas Meer npaBHIbHYI0 dopmy (pucyHok 2).
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A
Pitcynok 3 — Momronsi pacnipeaeaenis (4 - Daphnia longispina nio macce Tesa,
B - Daphnia longispina 1o e eia)

TeopeTHueckuii MOTUIOH pacrpe/ie/leHHs, PACCUHTAHHBII /1S nonynsuuu D.
longispina 1o A MHe Tea, MPHOMIKEH K KpHBoii ['aycca. DMIHPHYCCKas KpHBas
caBHHYTa MO ock X BMpaBO, 4TO FOBOPHT HAKOTUICHHH B MOMYJSAIHMH KPYIHBIX
ocoGeii. Komuuectso ocoGeii B MOZATbHOM M OKOJIOMOJATBHOM KlaccaX s
TEOpeTHYeCKHX pacueToB coctapisier 82,4%, ana smnupuueckux— 70%. Ilpn
TIOCTPOHHH TIOJIHIOHOB PACTIPE/IEIeHHs 110 Macce H JUTHHE Tella 300MIaHKTOHHBIX
OpraH3MOB, oBHTAIOIMX B 03epax CepepHoro KasaxcTaa, CTAHOBHTCH ACHBIM,
UTO TIONYJIALHS HAXOAHTCS B PABHOBECHOM COCTOSHHH.

HaMi yCTaHOB/ICHa Cpe/IHECe30HHas GHOMAcCa 300MIGHKTOHA 11O Ce30HaM
rofa (BeceHHOi, JETOM M OCEHbI0) B o03epaX AKMOITMHCKOI obmacti. Tak,
HanGonbimas obuias Gomacca B o3epe Vsbi-1llankap Gbina oTMeueHa B BeCeHHHI
nepHox (Maif) — 6,02 r/M’, HanMenbinas — netom (Hione) - 5,73 r/wr’.

B obueii Gromacce npeobnagana Daphnia longispina (lim 2,36-3,33r/v%).
Haumenbiyto 6nomaccy nmena Diaptomidae castor (Jurin) — B cpennem 0,23
/v

HauGonbuias obuias Guomacca B o3epa IllHeT Gbita oTMeueHa B ceHTAGpe —
5,53 r/M’, HauMenbias — B wione (5,2 r/m’). B obueii Guomacce npeoGnanana
Mesocyclops leucrati (3,25/M%). Hanmenbuiyio GHomaccy umena Daphnia
longispina ¢ ynensHoii Guomaccoii ot 58,8-63,4%.

HauGonbias obutas Gnomacca B o3epa Illenkap Gbuta oTMeueHa B ceHTAOpe
— 5,69 r/m*, Hanmenbwas — B mone (5,0 r/m’). B obmeii Gromacce npeotnazana
Daphnia longispina (3,14/m?). Hanmenbinyio Guomaccy nvena D.pulex (Leydig) ¢
YaenbHoii GHoMaccoii o 55,1-59,5%.

HauGonbuias obuast Guomacea B miotHibl Maiinan Gbula oTMeueHa B Mae —
6,75 r/M’, HauMenbias — B uione (6,3 r/m’). B obueii GuoMacce npeoGnanana
Daphnia longispina ¢ ynenbHoii 6uoMaccoit ot 65,2-75,1%.

B pesylbTaTe WydeHHS BIIOBOTO COCTABA, WHMCACHHOCTH H HacTOTHI
BCTpEYaeMoCTH GEHTOCHBIX OpraHM3MOB B 03epax AKMONHHCKOI o61acTH, GbLIO
YcTaHOBJeHO, uTO B GeHTOCHOM coobliecTBe mnpeoGianami MowmockH. Mx
KOJM4eCTBO B o03epax coctaBwio or 514,28 10 689 oks/m’. Hanmenburyio
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BCTPEuaeMoCTh HMeTH XHPOHOMHB — okorlo 24 3k3/M2, uTo cocTasisier ot 0,89
710 1,25 % o o6uteii uricrenHoCTH.

HecMOTpS Ha To, 4TO MO YHCAEHHOCTH B 03epaX AKMOIHHCKOF oGMacti
npeobiaaii MOJLTIOCKH, 110 CPE/IHECe30HHOl GHOMacce B 03epe IOMHHHYIOT
omuroxetsl — ot 45,2 10 48,5 % yenbHoii GHOMacckl, NP ToM X oilas
GroMacca BapbHpyeT B npejieax ot 8,61 10 8,98 r/m> Moutiockn no GHomacce
3aHAMAIOT TPEThe MECTO MOCIIe OTHIOXeT | pyueiinikos. Hanvenbimas Guomacca,
TaK ke KaK 1 YNCIICHHOCTb, OTMeYeHa 18 xupoHoMuz — ot 0,31 10 0,35 r/m? npu
yaenbHoii Guomacce 1,82- 2,1 %.

Tlpn m3ydernn MophOMETPHYECKHX 0COBEHHOCTEH PYKOBOIAUMX BHIOB
3000M17IAHKTOHA CpeTHHX 03ep KaparauanHcKoii 061acTi G0 YCTAHOBIIEHO, UTO
B BOJI0EMaX PYKOBOJIAIIMMH BHaMu sBasiotes Keratella quadrata, D.Longispina,
D.pulex (Leydig). Hamm ycranobieno, uto B o3sepe Tokcymak Gombuias
unenenocts Dopulex (Leydig) otmeuena B Mae, uto coctasuio 58,21 Thic./’,
HauMeHblee — B Hione (52,24 Thic.MY. Cyclops sp.coctasnsna B cooGuiecTse oT
8,1 10 9,5%. Uucnentocrs Keratella quadrata sapsuposana or 10,01 10
14,68 Thic. A Tipi yaebHOM 0BHHH 0T 9,6 710 12,9%.

B coobuectse mnotuHb Nel npeobmanani 18a Takcona. IIpi 5ToM yenbHoe
obutte D. pulex (Leydig) konebanocs ot 52,4 110 56,7, a Cyclops — ot 433 10 47,6
%. B coobuecte mnotnubl JICY-58 npeoGnaaiu Takke JBa TakcoHa. YenbHoe
obumie Daphnia pulex (Leydig) xonebanock ot 63,15 1o 72,04, a D. longispina —
0T 27,96 10 36,85 %.

Hami  u3yuenbl  NPOJYKIMOHHBIE — XapakTepHCTHKH  OTIGIBHOIO
nomuunpyiomero  Buaa Daphnia  pulex  (Leydig). WnamBuayambHyio Maccy
pakoobpa3sHoro onpejie/san 1o (popMmyie, CBA3bIBaloLleil JIHHY H Maccy Tela
uBOTHBIX (Banymkuna, BunGepr, 1979).

OMNHpHYeCcKas  BapHAUMOHHAA KpUBAsd, XapakTepusylomas MoNynsimio
Daphnia pulex (Leydig) o Macce Tenia, WMEET J1B¢ BePUIHHBI, CIIET0BATEIBHO, 0
Macce Tella MONMy/AUMA JeUTCs Ha aBe rpynmbi: g0 0,35 mr u nocrne. Ojnako
TeopeTHteckas KpHBas HMeeT IPABHIbHYIO OpMy (PHCYHOK 4).

30 50
- o 40
» 5 30
15
% 2
o 147
5 10
" Knaccui seca o e
0031 0.0352 0.0384 0.0436 0.0478 15 17 18 21 23
——teoperiecian = unupiecian [ =+ Teopeniccian —#— aunpinieckan |
A 5

Picyiok 4 - Hlomrosi pacnipeaeneriis (4 - Daphnia pulex (Leydig) o wacee Tera,

b - Daphnia pulex (Leydig) 1o junie Teia)

12




image52.jpeg
TeopeTrteckuii MOMHTOH pACTPENCNSHNs, PACCUMTARHBIA IS MOMyISIIN
Daphnia pulex (Leydig) mo ammne Tena, npuGmwken k kphsoii Iaycca.
DMIMpHteckas KpHBAs CABMHYTA 110 ocH X BIPABO, 4TO OBOPHT HAKOIUICHHH B
nonynswMM  kpynHeIX  ocobeii. Koamuectso ocoGell B MOWIBHOM i
OKOJIOMOJANIBHOM KJIACCAX JUIS TEOPETHUSCKHX pACueToB coctasiser 81 %, s
ommmpiteckix— 70%. Tp MOCTPOCHHH NOIHIOHOB PACIPEACICHHS 0 Macce i
JUIMHE Tella 300IIAHKTOHHBIX OPFAHMIMOB, OGMTAIONUAX B Oepax CeBepHOro
Kasaxcrana, CTAHOBHTCS SCHBIM, HTO MOMYJSIMS HAXOAMTCH B PABHOBECHOM
cocTosmmm.

Takum  0OpazoM, B HCCACAYeMBIX BOZOEMAX AKMONMHCKON 0GmacTi
TAKCOHOMMYECKHIi COCTAB 300IAHKTOHA NpejicTanien B osepe Ysumbi-llakap -
12, osepo Illwer - 7, osepa llenkap - 6, nuotmsa Maiinan - 9 punamu. Io
MOP(hOMETPHUCCKIM 0COGEHHOCTSM PYKOBOISIIIM BIHIOM CO BCEX HCCTEAYEMBIX
osepax smasiercs Daphnia  longispina. Tlo NPOAYKIMOHEIM XapaKTePHCTHKAM
KONMHECTBO  0COBEH B MOJWILHOM M OKOJIOMOAWIBHOM  KIAccax s
TeopeTHUECKMX pacdeToB cocTaBmi  82.4%, Ans oMnHpHueckux— 70% , oTo
YKa3bIBACT Ha TO, 9TO JAHHBIA PYKOBOSIMI BUJ HAXOAMTCS B PABHOBECHOM
coctosmmii. HanGonbuwas oblias cpeiHECe3onHas GHOMACEA 30OMIAHKTOHA B
HCCHICOBAHHBIX O3epax ObLIA OTMetcHa B Mae Meesue (5.02- 6,02 r/wY). Ilo
cpeanece3onHoii GHOMacce GeHTOCA B 03CPAX AOMUHUPYIOT OAHFOXETH — OT 45,2
20 48,5 % yaembHOI GHOMACCHI TIH STOM MX OOWIAA GHOMACCA BapbHDYeT B
npesenax ot 8,61 10 8,98 r/m®

TakcoHOMUUECKHil COCTAB 300MIAHKTOHA B Bojoemax Kaparammmco
o6nacti npeactamien B osepe Tokeymak - 11, ozepe Banbicraikons-9, [Liotnna
Nel - 7, miotina JICY-51 -13 sixamm. [1o MOPHOMETPHUECKIM 0COBEHHOCTAM
PYKOBOJSILNM BHIOM TPEX BCEX HCCICAYeMBIX o3epax sasetcss Daphnia pulex, 6
o3epe basixmuicons Keratella quadrata. TIo IpoyKIMOHHEIM XapaKTepHCTHKAM
KOMHECTBO 0coGeii Daphnia pulex B MOATEHOM H OKOJTOMOJIEHOM KIACCAX IS
TeopeTHUeCKMX pacueroB coctapiwi  81%, i omnuputecknx— 70% . oTo
YKA3bIBACT Ha TO, 9TO AAHHBIA DYKOBOASIIMII BUJ HAXOAHTCS B PABHOBECHOM
coctosmmii. HanGonbuwas obLIas cpeiHECe3onHas GHOMACEA 30OMIAHKTOHA B
HCCHICOBAHHBIX O3epax ObLa OTMeteHa B mae mecsue (4,98- 5,33 r/wY). Ilo
cpeanece3onHoii GHOMacce GEHTOCA B 03CPAX AOMHHMPYIOT OIHFOXEThI — OT 35,4
20 39,2 % yaembHOi GHOMACCHI, TIDH STOM MX OOGWIAA GHOMACCA BapBHDYST B
npesenax ot 6,02 10 7.05 r/v®
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3. Pasvepmo-pospacTHOli M BWIOBOW cOCTAB PHG B BoxOeMAX
Axmommnckoii n Kaparanmnckoii 06racruosaactn

VCTaHOBIGH pA3MEPHO-BOIPACTHON 1 BIIOBOI COCTAB PhIG  BOZOCMOR
Akvonmmckoii # Kaparawminckoii oGnacti. Tak GoraTeiii BMIoBoii cocTan
uxTHODAYHE AKMOMHMHCKON oGmacTH oTmewen B osepe Vambi-llamkap om
npexcrannen 9 punawm - Carassius auratus gibelio B, Rutilus rutilus lacustris,
Abramis brama, Perca fluviatilis L., Leuciscus idus idus, Esox lucius L., Sander
Iucioperca, Gymnocephalus cernua, Cyprinus carpio. W3 mux jem m cysak
unTpoayIMpoBaibie Buas. B osepe Lllner miiomoii cocran npexctamien 4
sinamn - Carassius auratus, Carassius carassius, Rutilus rutilus lacustris,
Cyprinus carpio. Tlpn >Tos Bee BWAB ABISIOTCS AGOPUTeHHBIMH BiAamu. B
nioTHie MaiiZal BII0BOI COCTAB NPE/CTABIEH 3 NPE/ICTABHTEAMH HXTHO(AYHED
- Rutilus rutilus lacustris, Perca fluviatilis L., Esox lucius L. Ha osepe lleixap
NIPH NIPORECHIN KOHTPOBHAIX CCTE-MOCTAHOROK B YJOBAX HE OGHAPYACHHI
npeactaBuTend  MXTHO(GayHbl OTCYTCTBHE WMXTHOMAyHbl Ha JaHHOM o03epe
OGBSCHSETCS TEM, UTO BOOEM TPH T4 HA3AL MPAKTHYECKH GbLT BHICOXUINM.
CGop BoZBI HAGMIOAICA B NIOC/IEAIHE ABA FOZA.

To BospacTHOMY cocTasy B osepe Vsumbi-Lllankap - kapack cepeSpHCTITi 1
Jlem Bo Beex paimepHBIX Knaccax; B osepe ILIHET Kapack 3010Toii BeTpeuacTes B
OCHOBHOM B MJIAALIMX BOIPACTHBIX IPYIIIAX, KAaPACh CEPEOPANBI B OCHOBHOM B
CTAPUIMX BOIPACTHEIX rpynmax. UacTOTy BCTPEHACMOCTH MIOTBEI CHOMPCKOH M
okynst B ioTHie MaiiaH OTMETHII 110 BCeMy PAIMEPHOMY COCTABY, 91O FOBOPHT
© TOM, HTO NONYIAIMA HAXOAMTCS B XOPOLIHX YCIOBUAX CYILICCTROBAHHS.

To BHioRoii CTpyKTYpe ycTaHomieno B osepe Yssi-Llankap nomyisuis
1I0TREL, OKyHS, yKH 1 5351 B 03¢pe LLIHET - Kapacs! 30110TOO i CepeGpPEHHOr0; B
noTHHa Maiifan- 110TRE CHOMPEKOH 1 OKyHS.

Hanbonbuiee  BHioROe  pasHooOpaIMe B HCCACAYCMBIX  BOZOCMAX
Kaparauauuckoii obsacti oTmedeHo B o3epe Tokcymak, OH NpeicTaBieH 6
Binamn — miotea Rutilus rutilus, obwiknosernmbiii okyms Perca fluviatilis L.,
oGIKHOBeHHEI b Phoxinus phoxinus, oGwKknoBerHbi epm Gymnocephalus
cernuus L., cepeGpsusiii kapack Carassius gibelio, kapn Cyprinus carpio. B
nnotune JICY-38 muioBoii cocran npexctapien 4 muzamm - miota Rutilus
rutilus, cepeSpsmiii xapack Carassius gibelio, munb Tinca (inca, cnoupexas
niotea Rutilus rutilus lacustris. B niotne Nel m ozepe BambikThikons
NpeACTARNCH TOLKO 0K B — cepepanbii kapach Carassius gibelio.

Io BHIOBOI CTPYKTYpe YCTAHOBJIEHbI CIEYIOUIME MOMYJALUMM: B O3epe
TokcyMak —— IUIOTBA, OGHIKHOBCHHBIi OKYHb, OGHIKHOBEHHBIH  rOTbAH,
OGBIKHOBeHHBIi epir, cepeGpAMbIIi Kapack i Kap; B mioThie JICY-58 — miotsa,
cepeGpAHBIii Kapack, ik, cHOMpeKas m1oTBa; B mioTHHe Nel 11 03, BaTbIKTHIKOTH
~ cepeGpsbiii Kapach.

UacToTy BCTPEUACMOCTH 10 PA3MEPHOMY COCTABY OTMETHIIN CepeGpAHOro
xapacs B osepe Tokcymak, cepeGPHOrO kapacs H Hs B miothie JICY-58. 1o
TOBOPHT O TOM, 4TO HOIYJISLIAS HAXOAHTCS B XOPOIIMX YC/IOBHAX CYLICCTBOBAHMS.
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Bo Bcex BozoeMax /UTHHa H Macca TeJia 10 H3yueHHbIM BHIaM COXpaHeHa. Y
GOBIIMHCTBA BHIOB PHIO TaKHX Kak IUIOTBA, 0OBIKHOBEHHBII OKYHb, CepeOpAHBbIii
Kapach H JTHHb YMHTaHHOCTh MO MDYIBTOHY BBICOKas. ITO TOBOPHT O JIOCTATOUHOI
obecreueHHOCTH NUIEBOi Ga3bl.

o BospactHoMy coctaBy B o3epe TOKCyMak - IUIOTBA, OGBIKHOBEHHBII
OKyHb H cepeOpsHblii kapack, a B mioTnne JICY-58 cepeOpsmbiii kKapach U JIHHB
BCTPEUAloTCsl BO BCeX BO3PACTHBIX rpymmax. B miotiue Nel cepebpsiblii kapach
BCTPEYaeTesi B OCHOBHOM B MIIAILINX BO3PACTHBIX IPyMax.
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4. Ouenka KadecTBa H 0€30MACHOCTH PbIOBI B OTACABHBIX BOJ0OEMAX
Cesepuoro u Ilentpaabuoro Kazaxcrana

B Xole mpoBe/IeHHs MOHHTOPHHIA 10 OLEHKE KAuecTBa H 030NacHOCTH
pbiObI B OT/E/bHBIX BogoeMaX AKMOIHHCKOH H Kaparanausckoil obnacteii Hamu
HCCIIE/IOBAHO 110 TPH BOJOEMA H3 Pa3HBIX PAifOHOB ¢ Kak10ii 00JACTH, PH HTOM
YCTaHOB/ICHO, YTO OpraHONENTHYECKHe M  (U3MKO-XHMHYECKHE MOKa3aTel
3a9acTyl0 OTBEYQNH HOPMATHBHBIM TpeGOBAHHAM. B oTZelbHBIX ciydasx
OTMeuailich KpacHble MATHA Ha Telle PhIO, YTO XapakTepHO [ a3poMoHO3a, B
4acTHOCTH Y Kapacs cepebprctoro u3 osep «lllner» (LlennHorpackoro paiiona) u
JICY-58 (Hypurckoro paiiona).

Onpezie/ieHe OCTATOYHBIX KOJHYECTB TOKCHUHBIX IEMEHTOB B Msice phiG
TIPOBOZIIH B paspese BHJA M B paspese BOXOGMOB H3 PasTHYHBIX paiionos. IIpu
YCTaHOBJICHHH CTENeHH KOHTAMHMHALMH Da3IHYHBIX BUJIOB PBIObI TOKCHYHBIMH
oNieMeHTaMH HaMH ObLTH TIOMyueHbl CleylolHe JaHHbie, MpeCcTaBleHHble B
Tabmuue 1.

Tabmuua 1 — CTeneHb KOHTAMUHALMH TOKCHYHBIMHU YEMEHTaMH
ToKcHuHbIE HIEMEHTBI, MI/KT

KazMHit CBHHEIl pTyTH MBILIBAK
Kapack, n=13 | 0,0016+0,0000 | 0,305:0,002 | 0,009:0,0001 | 0,055+0,001
OKyHb, 0,0041+0,0001 | 0.268+0,012 | 0,013+0,0002 0,052+0,002
Tnotsa, n=9 | 0,0102£0,0002 | 0,126x0,002 | 0,019£0,0001 | 0,033+0,001
Jlemw, 0,0037+0,0001 | 0,185+0,001 | 0,028+0,0002 0,029+0,001
Kapi, n=6 0,0052£0,0000 | 0,420:0,002 | 0,024+0,0001 | 0,044+0,003
Illyka, n=5 0,0032:0,0000 | 0,1080,001 | 0,009:0,0002 | 0,037+0,001

TJIK 0,2 mr/kr 1,0 mr/kr 0,6 Mr/kr 1,0 mr/kr

Bubl ppiG

Kak BuaHo w3 TaGumIEl, OCTATOYHBIE KONMYECTBA OOHAPYKHBAIOTCS
TMPaKTHUeCKH BO BCEX MPoOAX, OJHAKO MPEBBIMICHHA MPEICTHHO JOMYCTHMBIX
KOHLIEHTpalHii He OTMeUeHO,

o conepkanmio Kaavus HauGornblee HaKomieHne HaGmwojmaercs B Msce
miorssl (0,0102£0,0002 wmr/kr), satem kapna (0,0052+0,0000mr/kr), oKyHs
(0,0041£0,0001 wir/kr), sema (0,0037+0,0001 mr/kr), myxu (0,0032+0,0000
Mr/kr) 1 HaumeHblee B Msce kapacs (0,0016+0,0000 mr/kr).

Tlo conepanmio CBHHIA HamGosibllee HAKOIUICHHE HMACT B MsAce Kapria
(0,420+0,002), 3atem kapacs (0,305+0,002 mr/kr), okyns (0,268+0,012 mr/kr),
motsbl (0,126+0,002 mr/kr) u Haumenbuee wmykn (0,108£0,001). Komnuecso
PTYTH B HauGolblueM KolnyecTBe oTMeuanoch B Msce jema (0,028+0,0002),
3areM B Msce kapna (0,024+0,0001 wr/kr), miotsr (0,019+£0,0001Mr/kr), okyHs
(0,013+0,0002), u Haumenbliee y umyku  kapacs (0,009+0,0002 mr/kr).
Cojiepkanie MbIIIbSKa COCTAaBIANA COOTBeTCTBeHHO — kapach (0,055+0,001
mr/kr), okyHb (0,052+0,002 mr/kr), kapn (0,044+0,003 mr/kr), myka (0,037+0,001
mr/kr), motsa (0,033£0,001 mr/kr) u HamMmenbinee B Msce nema (0,029+0,001
Mr/KT)
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TakuM 06pasoM, HaMH YCTAHOBJICHO, 4TO HAKOILICHHE TOKCHUHBIX S1EMEHTOB
B MACE PasHBIX BHIOB DbIO WICT He ABHOMEPHO, B HaHGONbLIEM KOJMUECTBE
KOHUCHTPHPYIOTCS B Msice TaKMX pbi6 Kak - Kapach, [UIOTBa, Kapn W B
HauMeHbIIEM B IIYKe.

TIpy aHaIM3E KOHTAMHHHPOBAHHOCTH TOKCHUHBIMH J1eMeHTaMH, HanGonee
onacHoii sBisieTcss phiba M3 osepa Vnbi-lllankap (Kopramkbiickoro paiiona)
AKMOJTHHCKOIi 06/1aCTH, /1€ OCTATOUHbIE KOAHUECTBA KaMHA PeBBILIATH HOPMBI
B 3-5 pa3, pryth B 1,8 paza u ceuuua B 1,5 u 2,8 pa3, yem B ozepe Iluer
(LlenmHorpajckoro paiiona) M IUIOTHHBI Maiian (ApmIaMHCKOrO paiioHa).
Bo3MokHO 9TO cBA3aHO, € TeM 4YTO, [OCJEIHME [BAa BOJOEMA ABJIAIOTCH
6CCCTOUHBIMH, MHTAHHE 03¢P MPOUCXONT 38 CUET aTMOCHEPHBIX OCATKOB, TOrA
Kkak o3sepo Vsuisi-lllaikap nHTaeTCS B BeceHHHIl MIEPHO 3a CUCT PasiiBa peki
Hypbi, KOTOpasi 10 JIaHHBIM IKOJIOTHHYECKOro GIopo ABJISETCS HeGIaronoayuHoii no
3arPA3HCHHIO TOKCHYHBIMH ]ICMCHTAMH.

B Bomoemax KaparanauHckol 067acTH NpH ONpeeleHHe OCTaTOYHBIX
KOJMYECTB TOKCHUHBIX SJEMEHTOB B MSCE DbIObI NpEBBINEHNS MpEenbHO-
JIOMYCTHMBIX ~ KOHILEHTpalluii ~ Takke YCTaHOBIeHO He Obito. HamGonee
KOHTaMHHHMPOBAHHOH PTYThIO M CBHHIIOM OKa3alach phiGa W3 BOJOEMa IUIOTHHA
JICY-58 (Hypuuckoro paiiona) Haxonsuieecs B 6imu3u pekn Hypa. B Bosoemax
Tokeymak (OcakapoBekoro paiiona) u miotunst Nel (Byxap-JKbipayckoro paiiona)
€ro colepKaHue OTMEUEHO B HAUMEHBIIMX KOHUEHTPALMAX.

OcTaTouHble KOJMYECTBA pPaAHOHYKIHWIOB B MsAce pbIObl BOJOEMOB
AKMOMMHCKO# 0671acTH OGHApYKMBAINCH NPAKTHYECKH BO BCeX NMpobax, Tora
Kak B Msce pbI6 BOJ0eMOB KaparanIHHCKOi 0G1acTH OCTATOUHbIC KOTHUECTBA
PaMOHYK/IN/IOB NPAKTHYECKH He 0OHApYKHBAINCh, 32 HCKIIIOUEHHEM eIHHHYHbIX
ciydaeB. Bo BCeX ciyuasix MpeBbIIICHUs MPEIEbHO JOMYCTHMBIX KOHIICHTpaImii
He oTmeueHo. Kak M3BeCTHO, NpH OJHOKPaTHOM 3arps3HeHHMM pbIG Jake
GONBIIMMH  KOJMYECTBAMH PaIMOM30TONOB HAKOMJICHHE MX OpraHusme ObiBaeT
HE3HAUNTEILHBIM.

Tlpi  HCCIe/OBaHMM  PhiGhI  BOJAOGMOB AKMOJNHMHCKOH 0GiacTH Ha
e/IbMHHTO3b], HAMH YCTAHOBIICHA 3aPAKEHHOCTh MUIOTBHI B MUIOTHHE Maiizan»
(ApHIAMHCKOTO PaiioHa) OMMCTOPX030M C BHICOKOH IKCTEHCHBHOCTBIO MHBA3HH
72%, B APYrHX BOJOGMAX 3a601eBaNHi PHIG HE YCTAHOBICHO.

B Kaparawimnckoli 06acTH BO BCeX HCCICAOBAHHBIX — BOZOGMaX
JIMArHOCTHPOBAJICSA ~MOCTAMIUIOCTOMATO3 B IUIOTBE, MpH HeM HaubombiIas
3apakeHHOCTh HaGmozanack B peide B miotnie JICY-58 Hypuickoro paiiona,
r/le 9KCTEeHCHBHOCTL HHBA3HM cocTaBuIa 42,8%, HHTEHCHBHOCTD 3-5. EnnHHuHbIe
Cllydau 3apakeHmsi phIG JIMIIOCTOMO30M YCTAaHOBJICHBI B TUIOTBE M3 0O3cpa
Tokeymak OcakapoBckoro paiiona, rie DU coctasiia 12,5%, a Taioke eIMHHHbIC
clysan Jurynesa B mioTBe M kapace W3 miotunbl JICY-58, rae O
COOTBETCTBEHHO cocTaBuila 27 u 14,2%.

Takum oGpasom, Hanboee pacnpocTpaHEHHBIMH 3a00/IeBAHUAMH PbIObI B
BofoeMax  Akmonmmckoii  u  Kaparammmsckoii  obnacteii  smisertcs
TIOCT/IHILIOCTOMATO3, PErKe OIHCTOPXO3, HILIOCTOMOTO3 H JIHTYJIe3.
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MeponpusiTusi 10 NPOGUIAKTHKH 3260;1eBAHMIT PbIG B €CTECTBEHHBIX
Bojoemax Kasaxcrana

Cornacto Cratbe 112. Oxpana BoaHbIX 06bekTOB, Boanoro Kosekca PK ot
9 wions 2003 r Ned81-I1 (¢ M3MEHEHHAMM M JIOTIOJHEHHsMH OT 26.11.2019) 1
BoJiHble 00BEKTHI MOIUIEKAT OXPAHE OT:

1) NPUPOAHOTO M TEXHOFGHHONO 3ArPASHCHHA BPEAHBIMH  ONACHBIMH
XUMHUECKHMH H TOKCHYECKHMH BELIECTBAMH H X COEAMHEHHSMH, TEIIOBOro,
GaKTepHATLHOrO, PAHALIMOHHOTO H IPYFOro 3arpAHEHH;

2) 3acOpEHHS TBEPILIMH, HEPACTBOPHMBIMH MPEAMETAMH, OTXOJAMH
POH3BOICTBEHHOTO, GLITOBOTO M HHOTO MPOHCXOAKICHHS;

3) HeTomeHms.

B cBA3M ¢ OGHApyKeHHEM B Mice biGbl OCTATOUHBIX KOMHUECTB colleii
THKEIBIX METAIOB 1 PAAHOHYKIHIOB (HECMOTPA Ha TO, HTO MX KOIHYECTBA HE
npespimaiot [71K) HEOBXOMMO YCHIHTL KOHTPOb 32 COPOCAMH NpENpPHATHIE B
BOJIHBIC OOBEKTHI.

JUIS NPeAOTBPALICHHS MIAPA3HTAPHBIX W HH(EKUMOHHBIX Gose3neii phi,
HEOBXOANMO NIPOBEICHHE CASYIOUIHiT MEpPONpHATH]

| BhiKauIMBaHue BhICIIEH BOIHOM PACTHTETLHOCTH;

2 Ounuienne J10%Ka NpyJ1a oT MHeil, KyCTapHUKOB;

3 Mo Mepe BOSMOMKHOCTH NIPH OGHAPYKEHHH B BOIOGME PhiGbl, 3apakeHHO
OCTOMILIOCTOMAMH, TIPOBOIHMTL OOPaGOTKY MyTM BHECeHHS MO NEPUMETPY
3epKaia BOIOEMa THMOXIOPHTA KalbLHA HIH HeraleHoii n3BecTH 3 pacuera 30 1t
Ha | ra;

4 TIpu oBHapyKeHun y phiG AMILIOCTOMO33, PEKOMEHYSM JOKATBHO AT
06paGoTKN AM, GOYArOB M KaHaB (MeCTa CKOTICHHS MOJTIOCKOB) Ha | M* Boabl
BHOCHTH 1,5 11 20-25%-Hoil aMMHauHOIi BOJIbI, Tlepe/l BHECEHHEM Pa30aBIeHHOI
ueThipexkparHo, anGo 300-500 I KMAKOrO aMMHaka  (pa3GaBieHHOro
IeCTHAIATHKPATHO):

5 OaNH M3 METOZI0B GHONOTHYECKHX Mep GOphObI - JIETOBAHHE TIPYIOB B
PHIGOBOECKHX XO3HCTBAX

6 Pa3phiB KMIHCHHOTO LNKTA NapasiTa MyTeM CHIKCHMS YNCICHHOCTH
PHIGOIHBIX IITHIL Ha BoZOeMe (OTIYFHBAHHE, HeJOMYIICHHE THE3I0BAHNS);

7 115t GOpLOBI C JHIYIC30M B €CTECTBEHHBIX BOOCMAX:

- YBEHUHTE UHCIICHHOCTH XHIHBIX PBIG — Cy/1aKa, LLYKH, COMa;

- 3aMeHNTH BOCTIPHHMUHBBIC BUBI PBIG Ha HEBOCTPHHMUHBIC — Cazai,
nessb M ap.;

- NPOBOJINTE METHOPATHBHBII OTJIOB OPAKCHHOI PBIGLI;

- oTnyruBaHHE MTHIG

8 JI18 NpeAyNpeAieHHA PACIpOCTPAHEHMs OMHCTOPX03a M 3alMThI
HacelIeHNs OT 3apaKeHHs HHBA3NeIT:

- cHcTeMmaTHuecKHil  KOHTPOAb  SNU300THUCCKOH — OOCTAHOBKH B
HEBNArOMOMYUHBIX  BOJOGMAX ~ MyTeM  NpOBEJCHHA  Mapa3HTONOHUECKHX
HCcCleIoBaHHil KaproBbIX phi6 Yepes Kaxbie 2-3 roja;
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5. PoiGompoaykTHHOCTL o03ep Akmoammckoii u Kaparamamnckoit
obaacTi

Pacuer prIGONPOAYKTHBHOCTH 03ep AkmonuHcKkoi U Kaparanamuckoi
0BacTH, NPOBECHHBI HA OCHOBE OLCHKH ECTECTBEHHOI KOPMOBOI Gadbi,
npencTapiien B TaGumie 1.

HanMeHblIIas ecTecTBeHHas PHIGONPOIYKTHBHOCTS Gbina B 03epe LllHet- 35,8
Kr/ra, @ B OCTAIbHBIX BOJZOeMax oHa Obuta ropasno Beime. CocTaBiss A
03.Vanbi-Lllanxap - 1634 kr/ra, nnotisa Maiinas - 82,1 kr/ra.

Tabmmua | — @opMHpoBaHHe MPOJYKUHH B 03epaX AKMOJIMHCKOH M
Kaparauausckoii_o6nactu.
Tokasaremn

Tlpoykiuus, Ectectsennas [Konmuecrso TIpaKTHYCCKH
Osepa noAydeHHA% 33 | PHGONPOAYKTHEHOCTS, | phiGonpoayKiH | 110 OJIY, K

cuer: Kr/ra B BOJOEME, KT.

3oonnaikroa ‘TeoperiecKi

# Gexnroca
03, Vabi- 784.554%% 1634 92543 400
Illasxap
3. Iller 12043* 358 11658 200
Tnotna 167,15 % 82,1 30697 200
Maiizan
3. Tokcywak | __423,1%%% 205.6 65845 350
o3 1645 462 5678 100
Batbikrbixois
naotua Nel 156,3* 25,7 7630 200
TUIOTHHA 563 % B9 35412 | 200
JICY-58 |

Tpivesaine —* P <095, ** P<0.99 *** P<0.999.

TIpi onpesie/ientit GHONPOJIYKTHBHOCTH BOZIOMA NEPCTIEKTHBHBIM C TOUKH
3peHns PLIGONPOYKIIMH CPEH HCCTIETYEMbIX BOZOEMOB AKMOTHHCKOM 067acTH
spasercs 03. Vamsi-lllankap - 92543 kr/ra, cpean Bozioemos Kaparanmckoit
obnacth 03epo Tokcymak - 65845 kr/ra.

Takim 0Gpa3oM, NMpH NpPOBEJCHHH KIACCHQMKAUMM 03¢p N0 TPOGHOCTH
(KOpMHOCTH) BbLI0 yeTaHOBAEHO, uTo o3epa Yanbi-lllatkap, Illner sansiorcs
IBTPODHBIMH, 0THHA Maiizan 1 03epo LLlenkap - Me30TpodHbIMH Botoemamit. B
o3epe Vsnel- lankap OJIY o naHHbIM ceTeBbIX JI0BOB cocTasia 400 kr, a B
octanbHeiX oepax 200 kr. Osepo Tokcymak M miomina JICY-58 seasiorcs
3BTpOHBIMH, 10THHA Nel H 03ep0 BalbIKTHIKO - ME30TPOGHEIMH BOZIOEMAMH.
B o3epe Tokcymak OJIY 10 JaHHbIM CeTeBLIX J0BOB cocTaBu 350 Kr, B 03epe
Banbikreikons — 100 kr, a B [iotuse Nel w motune JICY-58- 200 kr. Dto
OBBACHSETCA HUIKHMH YHCICHHOCTAMH MOMYAALIH MPOMBICTOBLIX PHI6 B ITHX
03¢pax. PeKoMeH/10BaHO POBECTH 3aphiBCHHe HTHX BOJOEMOB TAKHMH LEHHbIMI
BHIAMH, Kak Ne/ib, Ca3aH, NPHMEHSA [UIA WX BBIDALIMBAHWA M BBLIOBA
TexHOOrHH, paspaGoTanHbie A1a o3ep Uensoumckoi n TiomeHcKoii obracteii
Poccun.
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OLEHKA BE3OMNACHOCTMU Pbibbl B!:IHABHI/IBAEMOI?I B
BOJOEMAX AKMOJIMHCKOW OBJIACTU

Adunbbekos X.LL. - k.e.H., doueHm kaghedpbl eemepuHapHol caHumapuu Kasaxckoeo azpomex-
Hu4eckoeo yHusepcumema umeHu C. CeligpynnuHa, e. AcmaHa

Aybakuposa A. — PhD dokmop, accoyuuposaHHbIli npogheccop, Kaghedpa oxomosedeHus u
pbi6HO20 xo3silicmea Kazaxckogo aspomexHu4ecKo2o yHusepcumema umeHu C. CeligpynnuHa, . AcmaHa

Mycmadgbura P.X. - PhD dokmop, cmapuwiuli npernodasamerb Kaghedpbl eemepuHapHol caHumapuu
Kasaxckoeo agpomexHu4eckozao yHusepcumema umeHu C. Celigpynnura, e. AcmaHa

YcmaHoerieHbl 0cmamoYHble KONUYECmea MoKCUHECKUX 3MIEMEHMOS 8 pbibe 8000eMoe AKMOIUH-
ckoll obnacmu. Haubonbwee HakonneHUe msxesnbix Memarnsiog 6bi1o OMMe4eHO € Msice maKux pbib Kak
Kapr, nomea U OKyHb, @ HauMeHblwee & Msce wyK. CodepxaHue msKerbix Memarnnoe e poibe us
pasnuyHbix eodoemoe omsuyanocb. Hanpumep, & pbibe us osepa «Yanbi-Lllankap» (KopeaamkuHckul
palioH) ocmamo4Hoe Konu4ecmeo kadmus npesbiwaro e 3,5 pasa, pmymu e 1,8 pasa u ceuHuya 8 1,5u 2,8
pasa o cpasHeHuto ¢ o3epom «lliHem» (LjenuHoapadckuli palioH) u nnomurol «MatidaH» (ApwanuHcKul
patioH). lNpesbiweHue npedenbHo-0oMycmuMbIX KOHUeHmpayuli paduoHyknudoe ommeyeHo He bbiro, 0OHa-
KO 8 omderbHbIX npobax pbibbl 6binu 06Hapy)XeHb! UX ocmamoyHble Konuyecmesa. Tak, codepxaHue yeus
137 & pbibe u3s o3epa «LLIHem» ebiF8IEHHO MOIbKO 8 EOUHUYHOM Crly4ae u cocmasusio 60 Bk/ke, 8 pbibe us
nnomuHb! «MalidaH» makke 8 odHoll npobe - 32,1 Bk/ke, 8 pbibe u3 o3epa «Ysanbi-Lllankap» e 4 npobax u
cocmasuno e cpedHem 32,5 Br/ke, 8 pbibe ¢ pbiHKoe & mpex npobax u cocmasuno 12,75 Bk/ke. Co-
OepxaHue cmpoHyus 90 e pbibe u3 o3epa «LLIHem» cocmasuno 26,1 bk/ke (8 npo6), nnomuHb! «MatidaH» -
14,57 Br/ke (8 npob), ozepa « Ysanbi-Lllankap» - 17,76 br/ke (5 npob), u ¢ pbiHkos - 22,075 Bk/ke (5 npob).

Knitoyesble criosa: pbiba, 6630MacHoCMb, Msixerble Memarsibl, paduoHYK/IUObI, OMUCMOPX03.

SAFETY ASSESSMENT OF FISH CAUGHT IN THE RESERVOIRS
OF AKMOLA REGION

Adilbekov Z.Sh. - c.v.s., docent of the department of Veterinary Public Health of the S.Seifullin
Kazakh Agrotechnical University, Astana

Aubakirova G.A. — PhD doctor, associate professor, department of Hunting and Fisheries, S.Seifullin
Kazakh Agrotechnical University, Astana.

Mustafina R.H. - PhD doctor, senior lecturer of the department of Veterinary Public Health of the
S.Seifullin Kazakh Agrotechnical University, Astana

The residual amounts of toxic elements in fish in reservoirs of the Akmola region were
established. The greatest accumulation of heavy metals was observed in the meat of such fish as carp, roach
and perch, and the smallest in pike meat. The content of heavy metals in fish from different reservoirs
differed. For example, in fish from the “Uyaly-Shalkar” lake (Korgalzhin area) the residual amount of
cadmium exceeded 3.5 times, mercury by 1.8 times and lead by 1.5 and 2.8 times compared to the lake
“Shnet” ( Tselinograd area) and the Maidan dam (Arshaly area). An excess of the maximum permissible
concentrations of radionuclides was not observed, however, residual amounts of them were found in
separate fish samples. Thus, the cesium 137 content in fish from the “Shnet” lake was revealed only in a
single case and amounted to 60 Bq/kg, in the fish from the “Maidan” dam also in one sample - 32.1 Bq/kg, in
the fish from the “Uyaly- Shalkar " lake in 4 samples and averaged 32.5 Bg/kg, in fish from the markets in
three samples and amounted to 12.75 Bq/kg. The content of strontium 90 in fish from the lake “Shnet” was
26.1 Bg/kg (8 samples), the Maidan dam - 14.57 Bq/kg (8 samples), “Uyaly-Shalkar” lake - 17.76 Bq/kg (5
samples), and from the markets - 22.075 Bqg/kg (5 samples).

Key words: fish, safety, heavy metals, radionuclides, opisthorchosis.

AKMOJIA OBfbICbl CY KOUMANAPBIHAH AYNIAHATbIH BAMNbIKTbIH
KAYINCI3QIrIH BAFANAY

Bdinbekos X. L. - 8. f. K., C. CeligpynnuH ambiHOarbl KasaK aspomexHuKarnblK yHusepcumemi
8emepuHapusinblK caHUmapus kaghedpacbiHbiH doueHmi, AcmaHa K.

Bybakiposa I. A. - PhD dokmop, kaybiMOacmbipbiriFaH npogeccopsl, C. CelighynnuH ambiHOarbl
Kasak aspomexHuKarsIK yHUsepcumemi aHWbIbIKmaHy XeHe GarnbiKwapyauwbibifbl Kagpedpacel, Acmara
K.

Mycmadgpura P. X.-PhD dokmop, c. CelighynnuH ambiHOarbl Ka3ak aspomexHuKarnbiK yHusepcumemi
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BemepuHapusinbik caHumapus KaghedpachiHbIH ara OKbImywbicsl, Acmara K.

Akmorna obrbicbiHa Kapacmbl cy KoliManapblHblH 6anbikmapbiHOa ybimmbl 3ammapdbiH Kandbik Men-
wepi aHbiKMandbl. Aybip Memandap eH ken menwepde mykbl 6arbik, mopma, anabyra ke3decmi, an eH a3
Kenemde wopma+Hda mabbindbl. ©p mypni cy KoliManapbiHbiH 6anbikmapbiHOa aybip MemandbiH Menuepi
Oe op OeHeelide 6ondbl. Aman alimkaHda, «Yanbi-lankap» (KopramxbiH aydaHbl) KeniHiH 6arnbifbiHOa
KkadmulidiH kandblk menuiepi 3,5 ece, cbiHan 1,8 ece, KopracbiH 1,5 ece xoHe 2,8 ece Xofapbl, esep Oe
«llHem»keni (LienuHoepad aydaHbi) xeHe MalidaH 6eeemimeH (Apwarbi aydaHbl) canbicmbipfaHda. Paduo-
HyKknudmepdiH wekmeH mbiC Ken Menwepi aHblKmanfaH XokK, bipak ma kelibip 6anbiK cbiHamanapbiHOa
paduoHyknudmepdiH Kandbik Menwepi mabbindbl. «LLIHem» KeniHeH anbiHraH 6anbikma yesuli 137 menwepi
6ip cbiHamada aHbiKmandbl xeHe 60 Bk/ke Kypadbl, «MalidaH» 6ecemiHeH anbiHraH 6anbik 6ip CbiHamMachiH-
Oa mabbindbl xeHe 32,1 Bk/ke kepcemmi, « Ysanbi-LLlankap» KeniHeH arnbiHraH 4 cbiHaMada aHbIKmarbir,
opmawa ecenneH 32,5 Bk/ka Kypadbl. An 6asapnapdaH anbiHFaH 6arblk CbiHaManapbiHbIH yueyiHOe aHbIK-
mandbl xeHe 12,75 Bx/ke Kypadbl. CmpoHyuli 90 menwepi «LLIHem» KeniHeH anbiHFaH 6anbikma 26,1 br/ke
(8 cbiHamada), «MalidaH» 6ezemiHiH cbiHamanapbiHOa 14,57 Bk/ke (8 cbiHama), «Ysnbi-Lllankap» keniHoe
17,76 Br/ke (5 cbiHama), an 6asapnapdaH anbiHFaH cbiHamada 22,075 Br/ke (5 cbiHama) Kypadbi.

TyliHdi cesdep: banbiK, Kayincidik, aybip memarnndap, paduoHyknudmep, OnuUCMopXxos3.

Beenenne. OpHMM 13 hakToOpoB oOKasbiBaWLWMM 6Gorbluoe BNusiHUE Ha 6GMOLIEHO3 BOAOEMOB
SIBMAETCA aHTPOMOreHHOE BO3/leNCTBME. B pesynbTaTe YeroBeYecKoil AeATENbHOCTU B BOLOEMbl MOXET
nocTynaTe MHOMO 3arpsidHMTENeil PasHoW CTerMeHU TOKCUYHOCTW, KOTOpble B CBOK O4epe/db OkasbiBalT
6onblUoe BAUSHUE Ha MMAPOXUMUYECKUI COCTaB BOAOEMOB, OTPULIATENbHO BO3/EMCTBYIOT Ha 300MMaHKTOH
1 uxTUocbayHy. K aTM thakropam OTHOCUTBCS! LIMPOKOE MPUMEHEHNE Pa3HooBpasHbiX CPEACTB 3alinTbl B
CenbCKOM XO3SNCTBE, HE[OCTATOYHAs OYMCTKA CTOYHBIX BOJ MPOMBILUMEHHbBIX U KOMMYyHaNbHO-GbITOBbIX
NpeanpusTUA, BbIHOC PaAMOM3OTOMOB B OKPYXalollylo Cpedy C ypaHOAOGbIBAIOWNX MPEANpUSTUiA, HYTO
MPUBOAMT K BO3PACTAIOLIEMY 3APASHEHNI0 BOAOEMOB PbIGOXO3ANCTBEHHOTO HA3HAYEHUS TOKCUUHBIMI ANs
rmapobuoHToB coeauHeHuamu [1-3]. Mexay TeM M3BECTHO, YTO pbibbl Ha paHHUX dTanax pasBUTUS
HauBonee YyBCTBUTENbHbI K BO3NENMCTBUIO TOKCUYECKUX (HaKTOPOB Cpefbl, OHW Gomnee MoaBepKeHbl
MaccoBoit IM6enu oT MHEKLMIA U UHBa3WIA NPY BO3AENCTBUM Ha HUX 3arpsA3HAIOLLMX BellecTs [4].

Cpeav 3arpsisHUTeneil BOAHBIX 9KOCUCTEM HauBonee OnacHbIMI SBMSIOTCH COSAUHEHUS TKEMbIX
MeTannoB, koTopble He MoABePXeHs! PaAVoakTUBHOMY pacniajly kak PaavoOHYKMUALI, He pasnaralTes U He
paspylalTcs Kak TOKCUYECKUe OpraHudeckue BelecTBa. OHU HE WUCHE3alT U3 BOAHBIX JKOCUCTEM, a
MOCTOSIHHO NepepacnpeaensioTes Mo OTAENbHbIM KOMIOHEHTaM, HaKannnBaoTes B rapoGuoHTax. MHorme
M3 STUX BELLECTB MPOSBMAIOT MyTareHHble, KaHLEPOreHHble CBOMCTBA, HapYLWalT CTPYKTYPHO-hYHKLMO-
HarbHble CUCTEMbI KMETKW, OkasbiBasi BMMSHUE Ha MeMGpaHHble 0Bpa3oBaHusi, HEPMEHTHBI U reHeTn-
Yeckuii annapatel. Monaslune B 03epO THXKENbIE METanNIbl B OCHOBHOM [IEMOHUPYIOTCS B [OHHBIX OTIOXE-
HUSIX, 4aCTb WX MOCTYNaeT B MNULLEBbIE LIEMM 1 N0 HUM NEPEXOaVT B APYr1e KOMMOHEHTbI NMPUPOAHON Cpeabl,
a Npu ONpefenéHHbIX YCroBMUsX — B BoAy. Pbibbl ABMSASCH OCHOBHBIMI OGUTATENSIMU BOJOEMOB U KOHEUHbBIM
3BEHOM B TPO(UYECKUX CBS3AX BOAHBIX CUACTEM, CMOCOGHBI KOHLIEHTPUPOBATL TOKCMYECKUE BeLecTBa,
npeacTaBnss yrpo3y 340pOBbio Yenoseka [4-7].

B nocrieaHue [Ba [ECATUNETUS B [aHHOM HanpaBMeHWW MPOBOAUMNCE MHOTOUNCTIEHHbIE
nccrnefoBaHNUst pasHoro Tuna BOAHbIX OGBLEKTOB pOCCUMIACKMMU yyeHbiMu [8, 9]. B KasaxcTaHe AaHHas
npoBnema SBNAETCS ManoudyYeHHOMN, MEXY TeM Ha ee TepPUTOPUM HAXOAUTCS 3HAUUTENbHOE KOMMYECTBO
Pa3NNYHBIX MO TUMY BHYTPEHHUX BOLOEMOB. BOMbIIMHCTBO U3 HIX SIBMSIOTCS GNAaronpuUATHLIMU s KU3HN
pbIG M KOPMOBbIX OpraHuaMoB. OfHaKo LiKarna 3arpsisHeHust pek 1 o3ep KasaxcTaHa CTaHOBUTCS KpUTU-
Yeckoit. Skonorv MuHUCTepCTBa oxpaHbl okpyxatowelt cpeabl (MOOC) B nocriegHem Bbirnycke BeAOMCT-
BeHHOro GlonneTeHa oTmeTunu: 13 69 pek KasaxctaHa TOnbko 9 npusHaHbl YncTbiMu. OcTanbHble 60 -
3arpsisHeHbl. Ha naHHOM sTane BCTaeT BOMPOC O HEOBXOAMMOCTM M3ydeHusi GesonacHocTi pbib Kak
NULLEBOro NPOAYKTa B BofjloeMax KasaxcraHa B Lienom.

Llenb pa6oTbi: npoBecT oLeHKy 6e3onacHocTh pbibbl, BbiaBnvMBaemMoii B BogoeMax AKMOIUHCKOM
obnacrtu.

3apauu: 1. OnpeaenuTb CTeneHb KOHTaMUHALIM PbIGbl TOKCUYHBIMI SNIEMEHTaMK;

2. OnpefienuTb CTerneHb KOHTaMUHALNM PbiGbl PaAVOHYKNMaaMK;
3. OnpefienuTb CTemNeHb 3apaXeHHOCTU PbiBbl renbMUHTO3aMK 1 GakTepurosamu.

Matepuanbl U MeToAbl MCCrieAoBaHNiA. OnpefieneHne CTENeHN KOHTaMUHALMMU PbiGbl TOKCUY-
HbIMU SremMeHTamMm1 1 paauoHyKnnaamu nposoaunm Ha 6ase PITI Ha MXB «PecnybnuvkaHckas BeTepuHapHas
nabopatopus» KBKuH MCX PK B akkpeauToBaHHoOi naBopaTopuu «AHanus nuiiesort GesonacHocTu»
(MexayHapoaHblii cTanaapT ISO/IEC17025). inA npoBefeHns uccrneaoBaHuii nposoaunu oTéop obpasLioB
pbiBbl Pa3HbIX BUAOB (Kapack, Nell, NoTBa, OkyHb, Kap, Lilyka) HENoCpeACTBEHHO C BOJOEMOB OTAENbHbIX
paitoHoB AKMOIMHCKOM obnacTu.

OnpefieneHune coaepxaHusi TOKCUYHbIX SNIEMEHTOB (CBUHLIA, PTYTH, Ka[MUsi 11 MblLLibsika) NPOBOAMIN
Ha BONbTaMNepoMeTPUYECKOM aHanuaatope TA-Lab. PaauoakiBHOe 3arpsidHeHWe YCTAHOBMEHO Mo
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KONMYecTBY paAVOHYKNUAOB Lieansi-137 u cTpoHumA-90 Ha GeTa-raMma CreKTPOMETPUYECKOM KOMMeKkce
«[Mporpecc BI'» (Poccuiickoro nponssoactsa « TOMb-AHATIUAT»).

[ns aHannMsa KOHTaMUHALWM TOKCUYHBIMU SMIEMEHTaMn Hamu Gbinu OTOGpaHbl pbibbl U3 Tpex
BogoeMoB — osepa «LUHeT» (LlenuHorpapackoro paiioHa), mnoTuHbl «MaiiaaH» (ApLuanmHcKoro paroHa),
osepa «Ysnbl-lankap» (KopramkuHckoro paiioHa), a Taioke obpasLibl pbibbl 0TBMpanucb HEMOCPEACTBEHHO
C MPUNaBKoB MPOAOBONLCTBEHHbBIX PbIHKOB . ACTaHbl, BCEro Gbifo MOABEPrHYTO WCCrieaoBaHuio 50
o6pasLoB.

YcTaHOBMEHME 3apPaKEHHOCTU PbiBbl eMbMUHTO3aMU NPOBOANM METOLOM MOSHOTO TEMbMUAHTONO-
TM4YECKOTO UCCMEeA0BaHWs, KOTOPOE BKIIOYAET WUCCIEA0BaHMUe CrM3u, Yeluyu, xabp, a3, BHYTPEHHUX op-
TaHOB 1 MbILLILL BU3YallbHbIM 11 KOMMPECCOPHBIM METOAOM. MpU KIMHUYECKOM UCCTIejoBaHNM Ha 6aKTepnosbl
BHaYare TLiaTeNbHO OCMaTPUBANM KOKHbIE MOKPOBbI U MMaBHUKK, OBpallani BHUMaHWE Ha KoMM4ecTBo U
Ka4YeCTBO CIU3N, M3MEHEHME OKPAcKM, Hanuuue MPUMyXrocTel, KPOBOMBMMUAHWIA, 5138, PYBLOB, LMCT,
epolueHne Yewyn u T. 4. MpunogHumanu sxabepHble KpbilKW, ocMaTpuBanu xabpbl. Y4eT 60MbHbIX pblb
Benn B abCOMIOTHOM M NMPOLIEHTHOM BblpaXeHusix (3abonesaemocTb).

Hamu 6binv nNpoBefieHb! UCCNeAoBaHNs Ha HanGornee pacnpoCTPaHeHHbIE reNbMUHTO3bI — TPUEHO-
¢opos, nurynes, AUNNOCTOMATO3, MOCTAUMNIIOCTOMATO3, (DUNOMETPOUAO3, MUHMHKU MIEHTOUHBIX W KPYITIbIX
reNbMUHTOB, Ha HanuiMe CMOPOBMKOB, PaykoB U rPUGKOB (HE onacHble AMs YeroBeka, HO 3HAYUTENbHO
CHIXKaIOLLME KAYecTBO PbiGbl), @ Takke Ha OMMCTOPXO3, METAroHUMO3, ANUMNOGOTPMO3 (onacHble ANs
yernoBeka). MiccnenoBaHuio 6bino noABeprHyTo LWecTb BUAOB pbib (kapacbh,n-39; okyHb, n-83; nnoTea, n-68;
net, n-47; kapn, n-34; u wyka n-19;), Bcero 6bino nccnegosaHo 290 skaemnnspa pbib.

PesynbTaTel uccnefoBaHuin. OnpeerneHne OCTAaTOYHbIX KOMIMYECTB TOKCUYHBIX OMIEMEHTOB B
msice pbi6 NPOBOAUMN B pa3pese BUAA Pbibbl, U B pa3peae BOLOSMOB U3 Pa3NNYHBIX PaioHOB AKMOSIMHCKOM
0BnacTy, Npy 3ToM Hamu Gbinn NonyyeHs! Ciefyiolne AaHHbIe, NpecTaBneHHbe B Tabnuue 1.

Tabnuua 1 — YcTaHOBMEHUE CTENeHU KOHTaMUHALMS TOKCUYHBIMU 3MIEMEHTaMy PasNuyHbIX
BUAOB pbiGbl BOA0EMOB AKMOIMUHCKON o6nactn

TOKCUYHbIE 3MIeMEHTbI, MI/KF
Buab! pbi6 K =

aaMuin cBuHey pTYTL MbILbSK
Kapacb, n=13 0,0016+0,0000 0,305+0,002 0,009+0,0001 0,055+0,001
OkyHb, n=11 0,0041+0,0001 0,268+0,012 0,013+0,0002 0,052+0,002
Mnotsa, n=9 0,0102+0,0002 0,126+0,002 0,019+0,0001 0,033+0,001
Jlew, n=6 0,0037+0,0001 0,185+0,001 0,028+0,0002 0,029+0,001
Kapn, n=6 0,0052+0,0000 0,420+0,002 0,024+0,0001 0,044+0,003
Llyka, n=5 0,0032+0,0000 0,108+0,001 0,009+0,0002 0,037+0,001
noK 0,2 mr/kr 1,0 mr/kr 0,6 mr/kr 1,0 mr/kr

KaK BUHO 13 TaBnuLibl 1, 0CTATOuHbIE KOMMYECTBA OBHAPYXMBAIOTCA NPaKTU4ECKkM BO BCEX NpoBax,
O[IHAKO MPEBbILIEHNS NPE/EMNBHO A0MYCTUMBIX KOHLIEHTPALIUIA HE OTMEYEHO,

Mo cogepxaHuio kaaMusi Hanbornbluee HakonneHue Habnogaetca B Msice nnotsbl (0,0102+0,0002
mr/kr), 3aTem kapna (0,0052+0,0000mr/kr), okyHs (0,0041£0,0001 mr/kr), newwa (0,0037+0,0001 mr/kr), Lwyku
(0,0032+0,0000 Mr/kr) n HauMmeHbLLee B Msce kapacst (0,0016+0,0000 mr/kr).

Mo copepxaHuio cBuHLUA Hauborbliuee HakonneHve uaeT B msce kapna (0,420+0,002), 3atem
kapacsi (0,305£0,002 mr/kr), okyHsi (0,268+0,012 mr/kr), nnoTsbl (0,126+0,002 Mr/kr) U HauMeHblUee LLyK1
(0,108+0,001). KonuuecTso pTyTH B HaubonblueM KonmyecTBe oTMevanoch B Msice netia (0,028+0,0002),
3aTeM B MmsAce kapna (0,024+0,0001 mr/kr), nnotebl (0,019+0,0001mr/kr), okyHst (0,013%0,0002), u
HauMeHbLUee y Lyku 1 kapacs (0,009+0,0002 mr/kr). CoaepxaHue Mbillibsika cocTaBrsna CoOTBETCTBEHHO —
kapacb (0,055+0,001 mr/kr), okyHb (0,052+0,002 mr/kr), kapn (0,044+0,003 mr/kr), wyka (0,037+0,001 mr/kr),
nnotea (0,033+0,001 mr/kr) u HaumeHbluee B Msice newa (0,029+0,001 mr/kr)

Takum 0Gpa3oM, HaMu YCTAHOBIEHO, HTO MPEBbIWEHNS OCTATOYHBIX KOMUYECTB TOKCUYHBIX
3MEeMEHTOB B MsCE Pbibbl BOJOEMOB AKMOMMHCKOM 06MacTi He OTMeyvaeTcsi, MpyU STOM HakoMfeHue Ux B
Msice pasHbiX BUAOB Pbib MAET He PaBHOMEPHO, B HAUBOMbLUIEM KOMMYECTBE OHU HaKannMBalTCs B Msice
Takux pbib Kak - kapr, MoTBa, OKyHb, U B HAUMEHBLLEM B MSCE LUYK.

Mpu onpeaeneHn cofepaHnst TOKCUHbIX SMIEMEHTOB B MsiCe PbiG 13 BOAOEMOB, HaXOASILLMXCA B
pa3Hbix paitoHax AKMOMNUHCKo obnacTu, Hamu Gbiny Nony4eHbl crneayoLve AaHHble (Tabnuua 2)
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Tabnuua 2 — KoHTamMnHaums pbibbl TOKCMYHBLIMU 3/1IEeMEHTaMM O0TOBpPaHHbIX M3 PasfYHbIX

BoAoemMoB AKMONUHCKOM 06n1acTu 1 pbiHkax r AcTaHbl, Mr/kr

P — - nnotuka 03. «Yanbl- PbIHKN
naKk o «MangaH» LWankap» r AcTaHbl

3neMeHTbI n=15
n=15 n=10 n=10
Kkagmuii 02 0,002+0,000 0,002+0,000 0,007+0,002 0,004+0,000
cBUHeL 1,0 0,280+0,041 0,147+0,001 0,422+0,061 0,281+0,003
pPTyTh 0,6 0,009+0,001 0,0150,001 0,017+0,001 0,015+0,001
MbILbSK 1,0 0,058+0,002 0,053+0,002 0,034+0,002 0,046+0,002

Kak BMAHO M3 Tabnuubl 2, OCTATOYHbIE KOMMYECTBA TOKCUYHBIX ONEMEHTOB OGHapYXuBaloTCs

npaKTU4eckn Bo BCex npobax. Tak, Mo coaepXaHuio kafMusi HauGombLUIEE HAKOMMEHNe OTMeYaeTCes B Msice
pbi6 13 ozepa «Ysanbi-LLlankap» (KopranbkuHckoro paiioHa), rae ero konmyectso coctasuno 0,007 mr/kr, 4To
B 3,5 pasa Bbille YeM B Msice pbibbl U3 o3epa «LLiHeT» (LlenuHorpaackoro paiioHa) U NnoTuHbl «MaraaH»
(ApLluanuHckoro paroHa), rae ero cofgepxaHue cocTaBnsfno cootBeTcTBeHHo 0,002 mr/kr, a B obpasuax
pbibbl 0TO6PaHHbIX C NPUNABKOB PbIHKOB ero copaepxaHue coctasuno 0,004 mr/kr. Mo coaep>kaHuio CBUHLA
Haubonbluee HakonneHue Takke HabnoaaeTcs B MAce pblbbl 13 o3epa «Ysanbl-LLlankap» u coctasBuno 0,422
wmr/kr, B pbibe ¢ o3epa «lliHeT» 0,280 mr/kr, ¢ nnoTuHbl «Maiigan» 0,147 mr/kr, u ¢ pbiHkoB 0,281 Mmr/kr.
CopepxaHue pTyTu B obpasuax pbibbl U3 osepa «Ysnbl-Lankap» coctasuno 0,017 Mmr/kr, 4To No4YT B ABa
pasa Bbille YeM B pbibe ¢ ozepa «LlHeT» 0,009 mr/kr. B obpasuax pbibbl ¢ NNOTUHbI «MaiiaaH» 1 ¢ pbiHKOB
ero konu4ectso cocTaensano 0,015 mr/kr.

CopepxaHne Mblllbsika B Haubonbluem KonuyecTBe oTMevaeTcsi B pblbe 13 osepa «llHeT» 0,058
Mr/kr, 13 nnoTuHbl «MaraaH» 0,053 mr/kr, B HauMeHbLLUEM KonuyecTBe U3 osepa «Ysnbl-lankap» 0,034
Mr/Kr, B pbi6e U3 pbiHkoB 0,046 mr/kr.

Takum 0Gpa3om, Hanboree KOHTAMUHVOBAHHO TOKCUYHBIMIA BrIEMEHTaMM SIBNSETCS pbiGa 13 03epa
«Yanbi-Wankap» KopramkuHckoro paiioHa, rae ocTaTouHble KorvyecTsa kagmus npesbiwaeT B 3,5 pasa,
pTy™ B 1,8 pasa u cBuHUua B 1,5 u 2,8 pasa yem B Bogoemax LlenuHorpaackoro (osepo «LUHeT») n
ApuanuHckoro (nnotuHa «MaiiaaH») patoHoB.

TPy PaaMoNorNyeckoM UCCIeAoBaHNN Ha HanuYMe OCTATOUHBIX KOMIMYECTB PaAMOHYKIMAOB B Msice
PbIBbI HAMU MOMYYeHbI CrIeAyoLLMe pesynbTaThl, NpeAcTaBneHHbIe B Tabnuue 3.

Tabnuua 3 — KoHTamuHaums pagvoHyknugamu pbibbl, BogoemoB AKMONMHCKOW oBnactu,

Bk/kr
03. «LLlHeT» I1no"rvma 03. «Yanbi- PbiHkn
Pagvonyknuabi naKk " n=15 «MangaH» LWankap» r AcTaHbl
n=15 n=10 n=10
eaui 137 60,0 32,10 32,500,6 12,75£0,2
u 130 (B 1 npo6e) (B 1 npobe) (4 npobax) (3 npobax)
CTPOHLMIA 90 100 26,1204 14,57+0,2 17,76+0,2 22,075+0,6
(8 npobax) (8 npobax) (4 npobax) (5 npobax)

Kak BUAHO 13 TaBnuuibl 3, NPeBbILLEHNS NPeAenbHO-A0MYCTUMbIX KOHLEHTPaLMA He OTMEYEHO, Mpu
YeM OCTaTOuHble KOMMYecTBa PaavOHYKMMAOB OGHapY)KUBanuch TOMbKO B OTAENbHbIX Npobax peiG. Tak
cofepxaHue ueauss 137 B pbibe u3 osepa «lUHeT» oBHapyxunacb TOMbKO B EAUHUYHOM Crly4ae u
cocTaBnsno 60 Br/kr, B pbibe 13 nnotuHbl «MaiiaaH» Take B ogHol npobe - 32,1 br/kr, B pbibe 13 osepa
«Ysnbl-lankap» B 4 npobax u coctaBuna B cpegHem 32,5 Br/kr, B pbibe C pblHKOB B Tpex npobax u
cocTaBuno 12,75 br/kr.

CopepxaHue cTpoHumst 90 B pbibe us osepa «LlHeT» coctasuno 26,1 Br/kr (8 npo6ax), NNOTHHbI
«MaiinaH» 14,57 Br/kr (8 npobax), odepa «Ysanbl-LLankap» 17,76 Br/kr (5 npobax), u ¢ pbiHkoB 22,075 Br/kr
(5 npobax).

Takum 0BGpa3oM, Hami YCTEHOBMEHO MPUCYTCTBME OCTATOYHBIX KOMMYECTB PafMOHYKMMAOB
OTAENbHBIX NPoGax Pbi6, NPY STOM MPEBLILIEHNS MPEAETBHO [ONYCTUMBIX KOHLIEHTPALINA HE OTMEYEHO, YTO
roBOpUT 0 6e3BPEAHOCTY PbiBbl N0 AaHHOMY NapameTpy.

Mpu nccneaoBaHnn pbibbl Ha NPUCYTCTBUE reMbMUHTO30B HaMu Bbirna YCTaHOBNEHa 3apaXeHHOCTb
TOMBKO MO OHOMY 3aBONeBaHMio — OMMCTOPXO3Y, MPUYEM TOMbKO Y OAHOrO BWAA Pbi6 — MMOTBI,
BbIMOBJIEHHOIM M3 BofJoema MnoTuHbl «MaiiaaH» ApluanuHckoro paiioHa. Tak, u3 29 npouccnefoBaHbix
9K3EMMNIAPOB AaHHOTO BUAa Pbi6 21 SKIEMMNSAPOB OKA3ANUChb 3aPEKEHHBIMU, MPU STOM SKCTEHCUBHOCTH
MHBa3nK cocTasuna 72%, MHTEHCUBHOCTL MHBA3WM BapbupoBana ot 1 4o 8 MeTatiepkapnes.

MpK M3y4eHUM 3apaxeHHOCTN Pbibbl MHEMEKUMOHHBIMIA BGOME3HAMN,NO KIMHAYECKUM MpPU3HaKaM
6binn OGHapyXKeHbl Ba Cryyas 3apaxeHHOCTU kapacsi cepeGpucToro aspoMOHO30M (KpacHyxa Kapros) 13

6




image67.jpeg
BETEPUHAPUA

osepa «Ysnbl-lankap» (KopramkuHckoro paiioHa), B pbibe 13 Apyrux BogoemoB 6akTepro3oB oBHapyxeHo
He 6biro.

3aknioveHne. B xofe NpPOBEAEHHbIX WCCNEAOBaHWA HaMU  YCTAHOBIMEHO, YTO OCTaTO4HbIE
KOMMYECTB TOKCUUHBIX OMIEMEHTOB OGHapYXMBalOTCSi MPaKTUYecku BO BCeX Npobax pbiGbl BOAOEMOB
AKMOMUHCKON 06nacTu. TMpu STOM HaKOMMEHe UX B MsICe Pa3HbiX BUAOB Pbi6 WAET He pPaBHOMEpHO, B
HauBonbliemM KOMMYECTBE OHW HaKannuBaloTcs B MsAce Takux pei6 kak - Kapr, nroTsa, OkyHb, U B
HauMeHblUEM B Msice LyK. HanGoree KOHTaMUHUOBAHHON TOKCUYHBIMU SNIEMEHTaMi SBMAeTCs pbiba 13
osepa «Ysnbl-LLankap» (KopramkuHCKoro paiioHa), rae ocTaToyHble KonuyecTsa kagmus npesbilaeT B 3,5
pasa, pTyTn B 1,8 pasa u cBuHua B 1,5 1 2,8 pasa, 4em B pbibe ozepa «LHeT» (LiennHorpagckoro paiioHa) u
«nnoTuHbl Maiiaax» (ApLuanuHckoro paiioHa). OcTaTouHble KoniMyecTBa paJUOHYKNMAOB LE3Us U CTPOHLIUSA
0GHapyXXVBaIOTCA TOMbKO B OTAENbHbIX MPO6Gax Pbibbl, MPU 3TOM MPEBbLILLEHUS NPEAENbHO JOMNYCTUMBIX
KOHLIEHTPAL HE OTMEYEHO.

YcTaHOBMEHa 3apaXeHHOCTb OMMCTOPXO30M Phibbl TOMbKO OAHOrO BUAA - MNOTBLI U3 BOAOEMa
«MnotHa MaiinaH» ApLIannHCKOro panioHa C BbICOKOW 3KCTEHCUBHOCTBIO MHBA3WUM 72% U NHTEHCUBHOCTBIO
1-8, & TaKKe BbISBMNEHbI 6AUHNYHbIE CIyYau 3apaKEHHOCTV Kapacs CepebprUCTOro aspOMOHO30M (KPaCHYXoi
KaprnoB) B HaYarlbHOM cTaaun U3 o3epa «Ysnbl-Lankap» KopramkuHckoro paiioHa.
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15. EHrubapsH, J1.I'. Mony4eHne HOBbIX BOAOPaCcTBOPVMbBIX MPOU3BOAHBLIX XxuTo3aHa / J1.T. EHrubapsH u [op]
/I Xumnyeckve BonokHa. — 2005. —Ne 4. — C. 41-44.
16. BacHeB, B.A. CuHTe3s rpe6HeobpasHbix MPOM3BOAHbIX XWUTUHA W XxwuTosaHa / B.A. BacHes u [gp] //
Mnactuyeckme maccel. — 2002. — Ne 10. — C. 29-30.

FTUNOANNEPIrEHAI TAFAMOAP PETIHOE XUTO3AHK¥PAMAbI ©HIMOEPAOIH BUONOTUANBIK
KbISMETIH BAFATIAY
P. ApbiHoBa, XK. MyxTaposa, A. KamsuHa, A. AxmeTkanuesa

Makanada Artemia salina yucmanapb! 3epmmerneeH. bi3 KypbinbiMbIH, KacuemmepiH, XeHe «KamaH»
XarfdalibiHOa apmemusiiap yucmarnapbl pemiHOe arnbiHFaH XblniayblK 6UONOBUSNBbIK peakmusminieiH
3epmmedik. Lbirbic KasakcmaH obnbiCbiHbIH KendepiHiH yucmanapbiHblH 6UOOBUSITbIK XeHe XUMUSIIbIK
cunammamanapbl 6uomexHonoausiniblk Makcammapda naldanaHy ywiH aHbikmarnfaH. XaHyapnap
aKybl3blHaH arnblHFaH XaHa 0apinik 3ammap xaHe onapdblH ¢hapmakonoausicbl 3epmmendi. XaHyapnapdaH
arnbiHambIH peKoMBuHaHmMmMb! aKybl30apdblH KoMGuHauusicbl ycbiHbinFaH. On xumosaH partenogenetica
XumosaH Apmemusi canuHa XblnayblK yneinepi ykcac 6emi mopgbornoaus yneinepiHiH 6ap ekeHiH, meH
Xonakmap 6acka wukizammaH OalibiHOanFaH XumosaH criekmpi celikec, dscmypni XsHe yucmanapb!
Apmemus canuHa eseepmineeH adiciveH eHOipineeH xumuH MeH xumosaHa MK criekmpiH maH xonakmap
den mabbindbl. 78% - 6uonoausinbik 6enceHdiniei hitozan 6ap npenapammap yucmanapbl Apmemus canuHa
XblniFbl deacetylation dspexeci aHbikmandbl.

TytiiH ce3dep: Artemia salina, yucmarnap, 6uonoausinsik 6enceHOiniK, Xumo3saH.

ASSESSMENT OF THE BIOLOGICAL ACTIVITY OF CHITOSE-CONTAINING
PREPARATIONS AS HYPOALLERGENIC PRODUCTS
R. Arynova, Z. Mukhtarova, A. Kamzina, A. Akhmetkaliyeva

The article studied the cysts Artemia salina. We have investigated the structure, characteristic
properties, biological and chemical activity of cysts obtained in the "hard" conditions of cysts deacetylation.
The biological and chemical characteristics of the cysts of lakes of the East-Kazakhstan region are
determined for the use of biotechnological purposes. New medicinal products derived from animal proteins
have been studied, and their pharmacology has been studied. A combination of recombinant proteins of
animal origin has been proposed. It has been established that the characteristic bands of the infrared spectra
of chitin and chitosan obtained by the traditional and modified method from Artemia salina cysts correspond to
the characteristic bands of the spectra of chitosan obtained from other raw materials, that the chitosan
samples from Artemia salina cysts have similar surface morphology with chitosan samples partenogenetica .
The dependence of the biological activity of chitosan-containing drugs on the degree of deacetylation in
Artemia salina cysts is studied - 78%.

Key words: Artemia salina, cyst, biological activity, hitozan.

MPHTW: 69.25.99

I'.A. Ay6akupoBa, X.lU. Aqunb6ekoB
Kasaxckuit arpoTexHuyeckuii yHusepeuteT uM. C. Ceiicoynnuna, r. Hyp-CynrtaH

PA3MEPHO-BO3PACTHOW 1 BUOOBOW COCTAB Pblb B O3EPE
YANbI-LWWANKAP AKMOJIMHCKOW OBJTACTU

AHHomauyus: O3epHoe pbi6osodcmeo obradaem ebiCoKol peHmabenbHOCMblo U ocyuiecmernsemcs
3a c4em  UCMOMb306aHUS €CmMecmeeHHOU Kopmosol 6asbl. KOMMIeKcHoe —u3y4eHUe —O3epHbIX
2audpobuoyeHo3oe— seremcsi 00HOU U3 anasHeliwux HarnpasneHuli cospeMeHHOU pblboxossticmeeHHOU
Hayku. B cmambe npusodsmcsi daHHble 8udoso20 cocmasa pbi6 e o3epe Ysnbi-Lllankap AKMOMUHCKOU
obnacmu. Budoeoli cocmase pbi6 o3epa npedcmaeneH 9-to0 eudamu, us mpex cemelicme (Kaprosbix,
OKYHesbIX U WyKosebix). Bce npedcmaerneHHble eudbl pbib S67151H0MCs MPOMbIC/IO8bIMU, U3 HUX 7 eudoe pbib
omHocamces K abopuaeHHbIM U 2 K UHMpodyyuposaHHbIM. YcmaHoeneH pasmepHbili cocmas pbib Ha o3epe
Yanbi-Llankap AxkmornuHckol obnacmu. BospacmHasi cmpyKmypHasi nonynayus cepebpsHHo20 Kapacs Ha
osepe Yanbi-lllankap npedcmaeneHa cmapwell eospacmHol epynnol (656 % om obwezo ynosa).
nomea, OKyHb, Uwiyka 53b, 8 03epe 110 daHHbIM CemenocmaHosok npedcmasnieHa 6o ecell 6o3pacmHoll
epynne. Kapn u epw 6b111 ommeyeH moribKo & Miaduiux eo3pacmHbix epynnax (100% om obujezo yrosa).

Knroqesble cnosa: pbiba, 03epo, uxmuogbayHa, nomnynsyus, eud pbibbl.
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Mo cBegeHusM 06 OCBOEHMM KBOTbI BbifioBa pbibbl M OPYrUX XUBOTHbIX B BOJOEMax
AKMOnMHCKo obnacTu, AnA NpoBeAeHUN HayyHO-UCCrenoBaTenbCkon paboThl BbiNK U3yYeHb!
3aKperrieHHble U pesepBHble BogoeMbl 17 paiioHoB AKMOMMUHCKOW obrnactu. Msyuus AaHHble no
pe3epBHbIM BOJOEMaM 3TUX PaioHOB HaMu GbiNi BbIGpaHbl 1S HAYYHOro MUCCenoBaHUs 03epo
Yanbl-lWankap (KopramkbiHCKuUA paiioH). Bbinn cdopmupoBaHbl M modaHbl AOKYMEHTbl Ans
NONyYeHMs! paspelLeHs Ha Morb30BaHNe KUBOTHBIM MUPOM B YTpaBrieH1e MpUPOLHbIX pecypcoB
W perynupoBaHusi MpUpOLOMNoNb3oBaHUs AKMOIMHCKOM 06nacT U MonyyeHbl paspelleHust Ha
Hay4Ho-uccrneaoBaTernbCkuii nos (HoMep paspelleHns: KZ49VEP00036014).

HayuHo-uccrnenosatenbckas pabota nposogunach Ha 6ase HUL| «PbiGHoe Xx03d1McTBO» Npun
kacbeape OxoToBefeHus 1 pbibHoro xo3sicTea AO KATY um.C.CeiipynnuHa.

MaTepunanom uccnefosaHuin Cryxunu pbibbl 03epo Ysanbl-Llankap KopramkbIHCKOro paiioHa.

MoneBble 3KCMeANLMOHHbIE paGoTbl Mo cGopy MaTepuanoB Ans HayyHbIX WUCCIEAoBaHUM
nposoaunack B Tpu aTana. Mepsbiit Bblesa B nepuos ¢ 19.05 no 28.05.2018 roga, BTopoit - 16.07
no 25.07. 2018 roga, TpeTuit Bble ¢ 17.09 no 26.09.2018 r.

MxTornorieckuit cGop [aHHbIX Gbin MpoBefeH A OLEHKM BUOOBOTO, BO3PACTHOTO
cocTaBax MomynsiyuM pbi6, UX Macce W pasmepax, O HalmuyuM LiEHHBIX MPOMbICIIOBbIX/PEAKUX
BUAOB.

Ha uccnefyeMbix Bofoemax WUCMOMb3oBaniCh M3 OpyAuiA JloBa TOMbKO CTaBHble CeTU C
pasmepamu siuen ot 20 o 80 MM.

Ha Kaxpoii CTaHUMM CeTU ycTaHaBNMBanIM Ha BCIO HOYb, BPeMsi OTNOBAa COCTaBIISIO
npumMepHo 12 yacos. Mpu yBENMMUYEHUM UNM YMEHbLUEHUM BPEMEHM OTNIOBa MO MOroAHbIM W
ZIPYrvM NpUYMHaM BeNUUMHa YroBa fepecynTbiBarnach Ha eavHNLY BpeMeHMN — ceTe/CyTKU.

Ob6paboTka ynosa CTaBHbIMU (kabepHbIMI) CETAMU BKIIOYMIT:

— BUIOBYIO MOEHTUDMKALMIO;
— MoficHeT 06LLiel YNCTIEHHOCTM M MacChl KaxIoro BiAa B YrOBe Kaxaoi ceTy;
— BECb YIOB Mo/Beprarcsi MaccoBbIM NpoMepaM (M3MepeHUe MPOMbICTIOBOI ANNHbI);
— oTGupanacb BblGOpka Haubonee MaccoBbiX BUAOB, A KOTOPbIX MPOM3BENM GUOrorMyeckuit
aHanua. O6beM BbIGOPKV OMpeJenuni U3 pacyeta no 10 3K3. KaXAOro aHanMaupyemoro Buza Ha
Kaxablil CAHTUMETp ATNVHBI PbIG JaHHOTO BiAa.
Buonornyeckuii aHanms BKIYNI:
— n3MepeHue obLLeit AnnHbl Tena pbibbl (L);
— U3MepeHue ASHbI Tena pbibbl 683 XBOCTOBOro nnasHMKa (£);
— namMepeHue oblieit Maccel Tena (Q);
— orpe/eneHie yuTaHHOCTH;
— oT6op MaTepuana Ans onpefenieHnst BospacTa.

MaTepuan, cobpaHHblit Ans onpeaerneHns Bo3pacTa pbib, XpaHUTCs B YeLLyWHbIX KHUKKaX.
MoaroToBrnexHble Ans nabopaTopHoro aHanusa npobbl pbibbl dukcuposanu 10-NpoLEeHTHLIM
pacTBopoM chopmanmHa.

OleHka UMCTIEHHOCTU U Gromacchl pbib, onpeferneHne npenenbHO-4OMyCTUMOro obbema
WU3bATUA NPOBOAMIM MO MeToAuKe Ans naccuBHbIX opyawii nosa (A.M.KywHapenko u E.C.
TNyrapesa). Mo 3ToOit METOAUKE OLieHKa YMCIIEHHOCTU K Bromacchl pbl6 Npon3soauny no dopmyrne:

N=QS/CKP

N — yncneHHocTb Unn 61omacca, ThiC. LUT./TOHHBI;

Q — cpeqHAsA YNCTIEHHOCTb UNK BroMacca Mo JaHHbIM yroBa, LT,

S - nroLyaab BoJoeMa Ha Nepyo/ UCCreoBaHWi, Ta;

C - nrowazs o6riosa (ra), onpefensiolLasics ¢ y4eToM BCEro KonmyecTsa NpUMeHsieMbIX
ceTeif NSl yyeTa NPOMBbICIIOBbIX 3aMacos;

K — koadpb1LMEHT YNOBUCTOCTM NMPUMEHSIEMbIX Hamm ceTelt coctasun 0,5;

P — BeposiTHOCTb NonazaHnst pbibbl B CETb, U3-3a yria aTaku.

Mpy onpefeneHn YNCTIEHHOCTU U GroMacchl pbi6 HEOBXOAMMO YUMTbIBaTbL AOMHO MIoLaamn
BOJOEMa, 3aHNMaEMYI0 Kak/abiM BUOM.

KoathnLMeHTbl U3bSTUS GYAyT onpenensiTbCsi B COOTBETCTBUM C BO3PACTOM BCTYMEHUs
caMoK nonynsLlm1 B cTaaunto nososoit spenoctu (Mankud E.M., Bopucos B.M., 2000).

OleHKka YMCTIEHHOCTU U Gromacchl pbiB, onpeferneHne npenernbHO-AOMyCTUMOro obbema
W3bATUSA NPOBOAUNY MO METOAMKE AN NaccUBHbIX opyauii nosa [1,2,3].
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BupoBsoit coctaB uxtuodpayHbl npeacTasneH 9 supgamu (Carassius auratus gibelio B,
Rutilus rutilus lacustris, Abramis brama, Perca fluviatilis L., Leuciscus idus idus, Esox lucius L.,
Sander lucioperca, Gymnocephalus cernua, Cyprinus carpio). 3 HUX newy n cyaak sBRsloTcs
WHTPOAYLMpOBaHHbIMKU BuAamu (Tabn.1).

Tabrmua 1 - OnucaHne BMOOBOTO cocTaBa WUXTMOayHbl o3epa Yanbl-Llankap
AKMOMMHCKOM obnactu
HassaHwve B1goB pbl6 Cratyc Buga
Pycckoe TatuHckoe 0Os3. Yanbl-LLankap
CepebpsHblit Kapach Carassius auratus gibelio B + M.A.
Mnotea cubmpckas Rutilus rutilus lacustris L + M.A.
Tewy Abramis brama L + n.n.
OKyHb Perca_fluviatilis L. + M.A.
Asb Leuciscus idus L + nA
Lyka Esox lucius L. + n.A.
Cynak Sander lucioperca L + n.n.
Epw Gymnocephalus cemua L + M.A.
Kapn Cyprinus carpio L + M.A.

Pa3mepHbIli cocmas pblb — 3TO Hanmume B Nonynsauun ocobeit pasHbiX pasMepHbIX rpymn.
BorbLLoe KONMYeCTBO pasMepHbIX MPYMN CBUAETENbCTBYET O XOPOLUMX YCMOBMSIX CyLLeCTBOBaHUS
NOoNynsLuK.

YcTaHoBMEH pasMepHblii cocTaB pbi6 Ha o3epe Yanbl-LLlankap AKMonuHcKoi obnacTyl.
MokasaTenu pasmepHoii nonynsuuu pbib NpeacTasneH B Tabnuue 2.

Tabnuua 2 — PasmepHas CTpyKTypa nonynsiumm o3. Yansi-Lankap

PasmepHble knaccol, % \ CpegHsis
14 [ 16 [ 18 [ 20 [ 22 | 24 [ 26 | 28 [ 30 | 34 | 38 | 42 | anvHa,cMm
Carassius auratus gibelio B
52 (252261 [ 256 52 | 39 | 26 [ 35 [ 1,3 | - [ 09[ 05 [ 201
Rutilus rutilus lacustris
50 [186] 115 78 [ 62 [ 20 [ 27 [ 12 [ - [ - [ - T - T 181
Perca fluviatilis L.
- [ 432[ 82 [135[104 [ 123104 ] - [20 [ - [ - [ - [ 175
Esox lucius L.
-1 - 1T - T - T -1 -T46]83]85] 83167 66 | 304
Abramis brama
229 - | - [ 57 [115[143[228] 85 | 86 | 28 [ 20 | - | 257
Leuciscus idus idus
2141 71 [ 72 | [ [72 ] [142 285 [ 72 [ 72 [ - [ 198
Sander lucioperca
- 1251 25 | - [125] - [ - [ - 1 - T35 - [25] 303
Gymnocephalus cernua L
834[166] - [ - [ - [ - [ - T -1 -T-T7-T-T -

Kapacb cepebpsiHblii BCTpeyarncsi B pasMepHbIX krnaccax ot 14 go 42%. bonblias yactb
oTMeYeHa B pa3MepHbIX knaccax 16,18,20. HaumeHbluas BCTpeyaeMoCTb B pasMepHbIX Kraccax
26,30,38. [laHHblit BUA ABMSIETCS B UCCMeAoBaHHOM BojoeMe Hawboriee BCTpeyawlMMcs B
ceTeBbIX yrioBax. M3 Bcero yrnosa 81,25% npuxoautcs Ha ceTu ¢ siyeeit pasmepoM 40 MM. MNoTea
cubupckas npucyTcTBoBana B ceTsX ¢ pasMepamu sden 20 u 30 mm, lNpuyem 82,9% yrnosa
NpUXOASATCA Ha ceTu ¢ Aveert 20 MM. Jlell, NpucyTcTBOBAN B CETAX C AiYeeit pasmMepoM 20 1 40 MM,
KOIIMYECTBO YIIoBa He 3HAUNTEIbHO.

5i3b B BOAOEMe MariouncrieH B YrioBax M MpUCYTCTBOBAI B CETSIX C pasMepamu suen 20
MM. YacToTa BCTpeyaeMocTW 38 B pasMepHbiX knaccax 14,16,18,24,28,30,34. OkyHb
npucyTcTBoBan B ceTsx ¢ ayeeit 20,30,40 MM. 13 Beero yrosa 89,6% OKyHS! NPUXOAUTCS Ha CeTU C
pasmepamu siuen 20,30 MM. Cyzak 1 LLyKa Tak ke ManouucrieH B yrioBaxX U MpUCYTCTBYET C CETSIX
C pa3mepamu siuen 20 MM - cyaak 1 20,30 MM Luyka.

LLlyka npeacTaBneHa B OCHOBHOM B CTapLUMX pasMepHbIX knaccax (26-42%).
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BospacTHasi CTpyKTypa Nonynsiun xapaktepusyeT oblee KOrMYecTBO NpeACTaBneHHbIX B
Heil BO3paCTHbIX FPYMN U COOTHOLLEHME UX YUCTIEHHOCTU. Takoe COOTHOLLIEHWNE Ha3blBaloT 06bIMHO
BO3pacTHbIM pacrpe/erneHneM (To eCTb pacripefenieHeM YNCTIEHHOCTH Mo BO3pacTHbLIM rpymnnam)
WIN BO3PACTHbIM CTIEKTPOM MOMymSLyM.

BospacTHasi CTpyKTypHasi monynsiynsi cepebpsiHoro kapacs Ha o3epe Ysnbl-Llankap
npeacTasfieHa cTaplueit Bo3pacTHOW rpynnoit (65,6 % ot obuyero yrnosa). Mnotsa, okyHb, Liyka
513b, B 03€Pe M0 [JaHHbIM CETENoCTaHOBOK NpeacTaBieHa Bo BCell BO3pacTHOIA rpyrne. Kapn u epLu
OblNT OTMEYeH TOoMbKO B MMaALLMX Bo3pacTHbIX rpynnax (100% ot obLuero ynosa) (Tabn.3).

Tabnuua 3 — BospacTHas cTpykTypa nonynsuuu o3.Yanbl-LLankap, %

Bospacrt, net
+2 [ +3 [ +4 | +5
Carassius auratus gibelio B
- [ 213 [ 65,6 | 131
Rutilus rutilus lacustris
75,8 [ 12,6 [ 10,7 | 09
Perca_fluviatilis
59,7 [ 24,8 [ 14,4 [ 11
Esox lucius
66,7 [ 84 [ 16,7 | 82
Abramis brama
257 [ 371 [ 344 I 28
Leuciscus idus
28,6 [ 71 [ 57,1 | 72
Sander lucioperca
37,5 [ 25 [ 375 [ -
Cyprinus carpio L
- [ 100 I - [ -
Gymnocephalus cernua L
100 [ - | - [ -

Takum o6pa3om, B pesynbTaTe HallWX UCCMeaoBaHuWii kapach cepebpsiHblid B o3epe Yanbl-
Lankap BcTpeuancs B pasMepHbIX knaccax oT 14 go 42%. bonblias yacTb OTMeYeHa B
pasmepHbIX knaccax 16,18,20. HauMeHbluas BCTpeyaemocCTb B pas3MepHbIX krnaccax 26,30,38.
[aHHbIl BUA SIBsieTCsl B MCCIe[oBaHHOM BojoeMe HauGoriee BCTpevalolMMCs B CETeBbIX
yroBax.

B BO3pacTHOil CTPyKType MOMyNsiLM UCCrieayeMblX 03ep, OTMeUeHO, B o3epax Ysnbl-
LLlankap nonynsiLust MNoTBbI, OKYHS!, LLKU 1 51351 Npe/iCTaBNeHbl BCe BO3PACTHbIE rPYMbl, KOTopble
B MeHblUeli CTeMeHW MoABepKeHbl BNUSHUIO HAKTOPOB, OMPEAENsIoWMX  YCrMeLHOCTb
Pa3MHOXEHMSI.

brnazodapHocms: PesynbTaTbl HayuHbIX WCCnefoBaHUM Oblv  monydyeHbl 6Gnarogaps
rocyAapcTBEHHOMY — (PMHAHCMpPOBaHWIO B  pamkax GlO[pKeTHoW mnporpamMmbl  [paHToBOE
uHaHcupoBaHue Ha 2018-2020 rofbl, agMWHUCTPATOP AaHHOW MporpaMMbl [ocydapcTBeHHoe
yupexaeHue «KomuteT Hayku» MuHucTepcTBa obpasoBaHus U Hayku Pecnybnuku KasaxcTaH.

TNuteparypa
1. KywHapeHko A.W., fyrapes E.C. OueHKka YCNEeHHOCTM pbl6 MO yroBam NaccMBHLIMU OPYAUSAMA
nosa// Bonpocbl uxtuonoruun. — M., 1989. — T. 23. — Bbin. 6
2. Myxaues W.C. OcHoBbl TOBapHOro pbiI6oBOACTBa Ha 03epax tora 3anaaHo-CrBMpcKon paBHUHBI:
AsTOped. Aucc. AoKT. 6uon. Hayk. — M., 1989
3. MNpasauH W.®. PykoBoacTBo Mo u3yyeHuto pbi6. M.: Mulesas npoMbilLieHHocTb, 1966. 306¢.

AKMOIJIA OBJbIChI ¥AlbI-LWANKAP KOJIHIH BAJbIKTAPAbIH KONEMAIK-XAC APAJbIK
XXSHE TYPJIIK K¥PAMbI
I".A. Ay6akvposa, XK.LL. Aaunb6ekos

Ken 6anblk wapyawbinbifbl Xofapbl OeHaelideai muimdiniai maburu a3biKmblK KOpeK apKbiibl

Xy3eae acbipbinadbl. Makanada AkMona obnbicbiHbIH ¥anbi-Lllankap KeniHiH mypnik Kypambl KepcemingeH.
Typnik Kypambl 9 mypimeH 6eneineHaeH, oHbiH iwiHOe 3 myKbl, anabyra xeHe wopmaH myKbiMOacmapsbi.
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BeneineHeeH 6anbik mypnepi kscinmik maHbi3bl 6ap, 7-abopuzeHdi xeHe 2-uHmMpodyueHmmi myprep.
Yanbi-llankap keniHde 6Garblk myprepiHiH xac aparnblk Kypambl aHbiKmandbl. Kenemdik aparblK xacbl
bolibiHwa ¥anbi-Lllankap keniHOe yrnkeH xac mornmap 6ondsbi (65,6 % xannbl aynay6olibiHwa). Topma,
anabyra, wopmaH, akKalipaH 6arnbiKmapbi Kiwi xac apanbik monmapbiHOa 6eneineHdi (100% xannbi aynay
6olibiHWwa).

TyliiH ce3dep: 6anbik, Ko, uxmuoghayHa, nonynsyus, 6anbik mypi.

DIMENSIONAL AGE AND SPECIAL COMPOSITION OF FISH IN LAKE UYALA-SHALKAR OF
AKMOLA REGION
G. Aubakirova, Zh. Adylbekov

Lake fishing has a high profitability and is carried out through the use of natural forage. A
comprehensive study of lake hydrobiocenoses is one of the main directions of modern fishery science. The
article provides data on the species composition of fish in the lake Uyaly-Shalkar, Akmola region. The
species composition of the lake fish is represented by 9 species from three families (carp, perch, and pike).
All presented species of fish are commercial, of which 7 species of fish belong to the aboriginal and 2 to the
introduced ones. The size composition of fish on the lake Uyaly-Shalkar of the Akmola region has been
established. The age structural population of the goldfish on Lake Uyaly-Shalkar is represented by the older
age group (65.6% of the total catch). A dace, perch, pike, ide, in the lake, according to the network, are
represented in the entire age group. Carp and ruff was noted only in the younger age groups (100% of the
total catch).

Key words: fish, lake, ichthyofauna, population, type of fish.

FTAMP: 31.27.25; 76.03.31

XK.B. Awmposa
Kasak ¥nTTbiK Kbi3gap negarorukanblk yHUBepCUTeTi

B¥PLWAKTAP T¥KbIMAACBIHbIH TYPJIEPIHIH ®UTOXUMUACHI

AHOamna: Adamsam mapuxblHbiH anfawkbl dayipiHoe natida 6onbin, GipmiHden damu bacmaraH
dacmypni emec xanbik meduyuHacbl byeiHoe dscmypni meduuuHara aliHandbl. OCbl 3aMaHfbl fbibIMU
MeduyuHaHbIH Heaisi ocbl XarnblK MeduyuHacbiHbiH Oamybl GolibiHwa KanbinmackaH. AdamOap arnFauikbl
Odayipde emdik XyleHiH HeaisiH maburammbiH KoliHayblHOarbl 6anwbikmap MeH MuHepandbl Cynap XeHe
emOik wenmepdi epmypni OeHe 3akbiMblH arfaH XeHe ayblpfaH XaH — XaHyapnapObiH Kanal
natidanaHambiHbiH 6aKbinali ombipbin, e3depiHe wunanbl XakmapbiH 6inyee mannbiHObl. Makanada
6ypwaK myKbIMOacmapbiHblH ManasbiKmblK MaHbi3bl faHa eMec, MOMbIpaKmblH — KYHaPbIbIFbIH
apmmbipyda MaHbI3bl bap xeHe Os8pinik Makcamma xui nalidanaHambiH kadimei xaHmak (Alhagi
pseudaalhagi (M. B.) Desv. — eepbnitoxbs Korno4ka), Kymic KosiHcyliek (Ammodendron argenteum (Pall.) O.
Ktze. — necyaHas akayusi cepebpucmas), ak weHeen (Halimodenron halodendron (Pall.) Voss. — weHeaun
cepebpucmbili) ecimdikmepiHiH eeezemamuemi mywenepi, ayndepi, xemicmepi Kanwarali cy KoliMacbiHbIH
MaHbIHaH XUHarbir anbiHbif, umoxumusinblk mandaynap xypeisindi. XXeHe ocbl ecimdikmepdid dspinik
mypnepi xseHe onapdblH MaHbi3bl myparnbl 6asHOanFaH. PUMOXUMUSTIbIK 3epmmey HamUXeciHOe OHbIH
bypwakmap mykbiMOacbIHbIH O8pinik Kacuemmepi aHblkmarnFaH mypnepi kadimei XaHmak neH ak
weHeendiH humoxuMusirnbiK KypambiHa yKcac exeHdiai aHbIKmandbi.

TytiiH ce30ep: xanbik MeOUUUHACHI, KapOMUH, Uik 3ammap, aghup Malinapbl, 2IuKo3ud.

Kipicne

Enimisaeri Tabufn opTaHblH opTyprififiHe cait eciMAiKTIH Ae anyaH Typni dopmanapbl
6ipTiHaen kanbinTaca naiga 6onfaH. KasakctaH xepiHoe 6000-HaH acTam eciMAik Typrepi ecefi.
OcbiHlWamMa 6aiinbIKThl WapyallbirbiKka TMiMAI naitganady yLiH onmapAabl XuHay, KenTipy eHe
KepekTi Mesrinre AeiiiH cakTait 6iny kaxeT. ©ciMAiKTepi uHay YLWiH onapabl TaHu 6iny Kepek.
Cebebi 6ip TybiCka xaTaTblH eciMaik Typrepi 6ip-6ipiHe eTe ykcac kenedi. Onapasbl axbipata 6iny
e ab63an. CoHaa faHa nanparnsl eciMAiKTiH TYpiH, Ke3aeceTiH opbiHAapbiH Xakcbl 6inreH MamaH
XuHaw anagpl [1].

O©cimaiktepai nanpansl KacvweTTepi YLWiH XuHaiiabl. OnapdaH Aspi, Taram, 6osy, LuKisaT
anbiHagbl. KaxeTTi 3aTTap eciMaiktepaiH, 6ykin GoibiHAa HeMece xanbipak, cabak, TambipblHAa,
KeMici MeH TyKbiMblHOa, Oyplliri He KaObiFblHAa, Xep acTbl TamblpcabarblHia, TyWHeKTepiHae
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