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SUMMARY
Report 275 p., figures 14, tables 26, sources 91, appendixes 16 
PRECISION AGRICULTURE, GEOINFORMATION SYSTEMS, REMOTE SENSING OF THE EARTH, SATELLITE IMAGES, AGRICULTURAL TECHNOLOGIES, PRODUCTIVITY, SOIL FERTILITY, AGROCHEMICAL SOIL SURVEY
Object of research: precision agriculture technologies in the Akmola region in the subzones of dark chestnut soils and southern carbonate black soils. 
Goal: transfer and adaptation of precision agriculture technologies in the production of crop production on the principle of “demonstration farms (polygons)” in Akmola region.
Methods of research: Theoretical and experimental methods based on field and laboratory experiments using certified and approved methods in research programs.
A demonstration range of precision agriculture on an area of 3000 hectares has been formed, with the appropriate level of technical, agrochemical, information and meteorological support to demonstrate the effectiveness of precision agriculture technologies in the conditions of the Akmola region. Scientific-based differentiated technological elements of crop cultivation according to the precision agriculture system were introduced. Implementation of the information and reference system ANT-Agrosmart KZ in the process management of crop production at the demonstration site. Economic models for the introduction of precision technologies for different types of farms in the Akmola region have been prepared. A system of machines and equipment for the implementation of advanced technologies for the cultivation of agricultural crops in the system of precision agriculture for the conditions of the Akmola region has been developed. 3 biologics with growth-stimulating and antimicrobial activity, 3 organization standards and 3 pilot-industrial regulations for the production of biologics were developed, 2 applications for protection documents were submitted. Technical and economic indicators of the project are an increase in crop productivity by 30-50%, and the profitability of agricultural production up to 55-60 %. Reducing the cost of production by 15-20%. Increasing labor productivity in the regions of Northern Kazakhstan. 
Elements of precision agriculture are being introduced in 2019 - in 11, and in 2020 in 14 agricultural formations of Akmola and Kostanay regions (“Zarya” JSC) (APPENDIX А).
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TERMS AND DEFINITIONS

The following terms and definitions are used in this research report.
	Precision farming 
	- complex high-tech agricultural management system based on technologies of differentiated land use, taking into account the intra-field variability of soil fertility factors and using modern technical and software (geoinformation systems) support, remote sensing of the state of soils and crops, ensuring the maintenance and improvement of soil fertility, increasing stability and reducing material and energy costs of agricultural production, obtaining high-quality products, reducing the environmental burden on the environment

	Minimum technologies
	– technologies based on reducing the depth and multiplicity of soil tillages

	Zero technologies
	– technologies based on the complete elimination of soil tillages and their replacement with chemical treatments

	Productive moisture
	– the moisture reserve is higher than the humidity of stable wilting of plants

	NDVI (Normalized Difference Vegetation Index)
	-the normalized relative vegetation index is a simple quantitative measure of the amount of photosynthetically active biomass (commonly referred to as the vegetation index). One of the most common and used indexes for solving problems that use quantitative estimates of vegetation cover




.









LIST OF ABBREVIATIONS AND DESIGNATIONS
The following abbreviations and definitions are used in this research report.

	GPS
	- global positioning system

	ISO (ИСО)
	- International Organization for Standardization

	NDVI 
	- normalized difference vegetation index

	SC
	- stock company

	AIC
	- agro-industrial complex

	UAS
	- unmanned aircraft system, agrodrone

	g
	- gramme

	ha 
	- hectare

	GIS 
	- geoinformation system

	g/l 
	- gram per liter

	GOST ST 
	- state standard

	DFP 
	- deep flat-cutting processing.

	g/cm3
	- grams per cubic centimeter

	HTI
	- hydrothermal index by Selyaninov

	AD
	- active ingredient

	ERS
	- earth remote sensing

	kg
	- kilogram 

	CAF
	- culture after fallow

	PFE
	- peasant farm economy

	PF 
	- peasant farm

	PSF 
	- private subsidiary farming

	m2
	- square meters

	mg
	- milligram

	m. sq.
	- square meter

	mm
	- millimeter

	FFC
	- fine flat cutting

	VAT 
	- value added tax

	SR
	- scientific research

	RF 
	- research farm

	RK
	- Republic of Kazakhstan

	cm
	- centimeter

	ag
	- agricultural

	AES 
	- agricultural experiment station

	LLC
	- limited liability company

	cwt
	- hundredweight

	cwt/ha
	- hundredweight per hectare

	pc.
	- piece

	pc./m2 
	- pieces per square meter

	ETH 
	- economic threshold of harmfulness

	%
	- percent

	оС
	- degree Celsius





INTRODUCTION
Background. The state program “Digital Kazakhstan”, adopted by the decree of the government of the Republic of Kazakhstan No. 827 from December 12, 2017, defines active digitalization of agriculture as one of the 5 priority areas of the Program implementation [1].
The current development and state of agriculture in the Republic urgently requires improving the efficiency and sustainability of its functioning, which is possible only with radical changes in the quality of management at all levels of production, with the expansion of the use of information technologies and modern methods of production, as well as a corresponding change in economic conditions.
In the Message of the Head of state Kassym-Jomart Tokayev to the people of Kazakhstan (September 1, 2020 Kazakhstan in the new reality: time for action) confirmed the planned course of development and said that digitalization is not following a fashion trend, but a key tool for achieving national competitiveness [2].
World practice of agricultural producers shows that the use of modern digital technologies ensures the formation of effective organizational, production, and technological conditions that can increase productivity and labor productivity, reduce material and labor costs, preserve soil fertility, and improve environmental safety of production. 
Integrated scientific and technical programs provided for close cooperation between science and business, the demand for domestic scientific developments by agricultural producers, the transfer of progressive ideas and solutions from other countries in order to increase the scientific and technical level of domestic production and increase labor productivity [1]. 
In the report of the former Deputy Prime Minister-Minister of agriculture of the Republic of Kazakhstan U. E. Shukeyev (2018), it was noted that to increase labor productivity, 4 key areas have been identified that can radically change the agricultural production of the Republic. This includes the introduction of modern precision technologies, i.e. the introduction of a precision agricultural system, accelerated renewal of agricultural machinery, development of animal husbandry, as well as intensive introduction of irrigated land.
The novelty of research. For the first time in the Republic, a project of transfer and adaptation of modern technological solutions in the field of agriculture is being implemented aimed at digitalization of the industry. ... “As part of the introduction of precision agricultural elements, which include electronic field maps, accurate weather data, sensors and sensors, space monitoring and other solutions, we plan to develop an economic model for the introduction of precision technologies for different types of farms; on the basis of universities, research institutes and experimental farms, we will organize effective training and replication of these technologies; and also introduce a completely new system of its subsidizing” [3].
The development and implementation of precision agriculture elements in all regions of the Republic of Kazakhstan simplifies activities, increases productivity and labor productivity in the agricultural sector. The manufacturer gets the opportunity to make a decision based on an array of data received in real time about the state of crops, moisture, nutrients, nitrogen, potassium, phosphorus, pests, and the probability of precipitation. At the same time, the introduction of precision agriculture elements should be carried out in conjunction with the purchase of new agricultural equipment, the implementation of agricultural technologies and as farmers are ready.
Precision agriculture provides a multiple increase in labor productivity, based on the use of technology for predicting the optimal time for sowing and harvesting, “smart irrigation”, intelligent systems for applying mineral fertilizers and controlling pests and weeds. A necessary condition for increasing the production's resilience to climate change is the diversification of cultivated crops and the integration of such elements of cultivation technologies into production systems as new tillage systems, direct seeding, the use of macro - and micro-fertilizers, biostimulants for growth and development, and information technologies adapted to local conditions [4].
With the full-scale implementation of the digitalization program, agriculture can reach a qualitatively new level of development and become a driver of the country's economy, while ensuring the implementation of the planned tasks of the agricultural digitalization program to increase productivity and labor productivity, and preserve the country's food security.
World practice shows that accelerating the research process and increasing the effectiveness of RTD is based on the localization of the best foreign technologies in combination with the most effective domestic developments, with the adaptation of the results obtained to specific climatic and soil conditions of the Republic of Kazakhstan.
This work was aimed at achieving the goals and solving the tasks set.
List of names of interim reports. State registration No. - 0118RK01391. 2018-inventory No. 0218RK01422, 2019-Inventory No. 0219RK01010. 








MAIN PART OF THE RESEARCH REPORT
1 The choice of direction of research
In 2017 in the Republic of Kazakhstan adopted the state program “Digital Kazakhstan” goals of which are to accelerate the pace of development of economy of the Republic of Kazakhstan and improve the quality of life of the population through the use of digital technologies in the medium term and the creation of conditions for transition of Kazakhstan's economy on a fundamentally new path of development, ensuring the creation of the digital economy of the future in the long term. One of the goals of the program is to digitalize agriculture-transform the industry using breakthrough technologies and opportunities that will increase labor productivity and lead to an increase in capitalization.
World practice of agricultural producers shows that the use of modern digital technologies ensures the formation of effective organizational, production, and technological conditions that can increase productivity and labor productivity, reduce material and labor costs, preserve soil fertility, and improve environmental safety of production.
The research is aimed at implementing the objectives of the target scientific and technical program “Transfer and adaptation of precision farming technologies in the production of crop production on the principle of “demonstration farms (polygons)” in the Akmola region” within the priority direction 1. Sustainable development of the agro-industrial complex and safety of agricultural products and specialized scientific direction - 2. Intensive farming and crop production.
The main research objectives are:
- creation of a pilot demonstration site (polygon) for precision agriculture in the North of Kazakhstan in the Akmola region;
- transfer and adaptation of modern precision agriculture technologies;
- introduction of modern technology management systems and analysis of economic activity of enterprises;
- development of economic models for the introduction of precision technologies for different types of farms in the Akmola region, indicating the cost of using the developed technologies per 1 ha, analysis of cost recovery due to increased productivity, indicating the payback period;
- creation of complex biological preparations to increase the productivity of agricultural crops in the conditions of the Akmola region;
- development of standard technological maps of crop cultivation, taking into account the elements of precision agriculture;
- development of methodological recommendations for large-scale replication and adaptation of precision agriculture technology, taking into account the soil and climatic conditions of cultivation;
- development of an agricultural production system aimed at optimizing long-term productivity that changes throughout the economy, with minimal negative impact on the environment;
- development of technological techniques for targeted differentiated processing of individual parts of the field, taking into account small-scale features of natural conditions. Develop agrotechnical parameters of crop production, including the implementation of technological operations in accordance with the electronic map of fields and the specification of the region;
- formation of optimal complexes of machinery and equipment for the implementation of promising technologies for the cultivation of corn, soy, wheat and barley using the precision agriculture system. 





















2 The methodology of the research
During implementation of the project used laboratory and field methods and field research. Methods of statistical processing of the obtained data were used for mathematical analysis of the experimental results. 
Phenological observations and records of plant development phases were carried out according to the generally accepted methods of state variety testing of agricultural crops [5-9]. Studies on photosynthetic activity and productivity of agrobiocenoses of crops were carried out according to the unified method of A. A. Nichiporovich et al., the main phases of plant growth and development in dynamics [10]. The reserves of productive moisture in the soil were determined by the weight method from 10-cm soil layers to a depth of 1 m [11]. The account of crop infestation was carried out using a quantitative and weight method on all plots of experiments before sowing the studied crops, during certain phases of germination, growth and development, at the end of the growing season before harvesting, by counting weeds per 1 sq.m. in three-fold repetition [12-14]. The species composition of weeds was determined by the weed determinant, field determinants and herbarium of weeds of the state institution “RMC of phytosanitary diagnostics and forecasts” [15-16]. The studies evaluated the effectiveness of herbicides, pesticides, and growth promoters. When developing plant protection systems against harmful organisms, methods for detecting pests of field crops, their number and economic thresholds of harmfulness are used [17-28]. The structure of the crop was determined before harvesting using the methods of GSI of agricultural crops [29]. The following parameters were determined in plant samples: dynamics of accumulation of raw and dry mass for the studied crops; NPK content in the main and by-products at the beginning and end of the growing season – according to Ginzburg and Shcheglova (nitrogen - according to Kjeldahl, phosphorus - colorimetrically, potassium on a flame photometer), crude protein content [30-36]. In soil samples in agrochemical laboratories, the following was determined: humus - according to I. V. Tyurin; mobile forms N, P, K – nitrate nitrogen (N-NO3) by Grandval–Liege, ammonia nitrogen with Nessler reagent, mobile phosphorus - in 1% carbon-ammonium extract by the method of Machigin B. A. with subsequent determination on a photocolorimeter, mobile phosphorus by Chirikov [37-39]. The main indicators of crop quality were determined using the infralum FT-10 device. Mathematical processing of yield data of the studied varieties was carried out by the method of dispersion analysis according to B. A. Dospekhov using the AGROS-1 software (version 2.09 – 2.11/1993-2009) [40]. Calculations of economic efficiency were carried out according to Gorya V. S. et al. [41]. Soil sampling for precision farming was carried out according to the “method of soil sampling for elementary field sections for the purpose of differentiated application of fertilizers” [42].
Methods of DNA isolation and purification, polymerase chain reaction (PCR), agarose and polyacrylamide gel electrophoresis, and invitro culture methods were used to improve promising varieties of spring wheat. The nucleotide sequence was determined using the ABI PRIZM 3730 (Applied Biosystems) DNA analyzer. The level of genetic diversity was studied using specific genes and SSR, SNP, and IRAP markers. Selection of candidate genes for wheat was carried out using the GrainGenes database: http://wheat.pw.usda.gov/GG2/. PCR primers and micro samples were selected using the FasPCR program (http://primerdigital.com/fastpcr.html). Dihaploid homozygous lines to produce valuable wheat genotypes obtained by androgenesis in vitro.
When developing a system of machines and adapting equipment for the implementation of advanced technologies for cultivating agricultural crops using the precision agriculture system, the regulatory documentation for the corresponding types of assessments in force in the Republic of Kazakhstan was used. The conditions for conducting comparative tests were determined according to GOST 20915. Functional indicators were evaluated in accordance with the requirements of GOST 31345, ST RK 1559, GOST 28301. The main indicators of energy assessment are shown in accordance with the requirements of GOST R 52777. Indicators of operational and technological assessment were determined in accordance with GOST R 52778. The expected economic efficiency is calculated in accordance with ST RK GOST R 53056.
Field part. Field and production studies were carried out in the subzone of southern carbonate blacksoils on the land use of “SPCGF named after A.I. Barayev” LLP at the field demonstration site of precision agriculture (Akmola region) and research experimental sites, in the subzone of southern black soils (Kostanay region, Kostanay district). Certified and approved methods are used in the research work. 
The theoretical and methodological foundations of the research were the scientific works of domestic and foreign scientists. Monographs, textbooks, journal articles, materials of scientific conferences and seminars, Internet sources, legislative acts and regulatory documents were used as an information base. 
Patent and information processing of research works on this topic was carried out to adjust the project implementation plans. 






3 Agroclimatic conditions of the study period 2018-2020.
The main agrometeorological indicators of the growing seasons for 2018-2020 agricultural years in the area of the precision agriculture polygon of “SPCGF named after A.I. Barayev” LLP are presented in the form of initial data in table 1.
The 2018 growing season was characterized as fairly humid with a low temperature background at the beginning of the growing season. The average daily temperature in may did not exceed 10.6°C, and the shortage of effective temperatures for the month was more than 100°C. A similar situation was observed in June. A special feature of the 2018 growing season is the absence of a pronounced summer maximum precipitation, with a surplus in June (60.4 mm) and August (72.4 mm). In General, 177.8 mm fell during the growing season, which is 43.1 mm higher than the average annual level.
The growing season of 2019 was characterized as arid with a low temperature background in the initial phases of plant development. The average daily temperature in May was at the level of the long-term average. The low temperature background in June hindered the growth and development of agricultural crops. A special feature of the vegetation period of the reporting year is the low amount of precipitation in the period from May to August, with the exception of June, when it fell at the level of the average annual data (40.5 mm). In General, 82.5 mm fell during the growing season, which is 66.3 mm lower than the average annual level. The drought provoked rapid crop maturation, but a large amount of precipitation, starting in mid-August, slowed down the harvesting process.
The growing season of 2020 was characterized by a strong atmospheric drought in May and June, and the absence of a pronounced summer maximum precipitation. Precipitation at the end of June exceeded the long-term average (50.1 mm), while the average daily air temperature was lower by 2.5°C (15.8 °C). The amount of precipitation that fell in July was 46.6 mm, which is 10.4 mm lower than long-term indicators. The average daily temperature for June was 17.7°C, which is also lower by 2.2°C compared to long-term data. The air temperature in August 2020 is 2.2°C higher, while the amount of precipitation is 12.5 mm lower compared to the long-term average.
The research period is characterized by a sufficient variety of agro-climatic conditions, which allows us to speak about the representativeness of the results obtained. 




Table 1-Main agrometeorological indicators of vegetation periods for 2018-2020 agricultural years in the area of the precision agriculture polygon of “SPCGF named after A.I. Barayev”

	month
	third
	Average temperature, °С
	precipitation amount, mm
	hydrothermal index HTI*

	
	
	2018-2019 
	2019-
2020
	Medium-long-term
	2018-2019
	2019-
2020
	Medium-long-term
	2018-2019 
	2019-
2020 
	Medium-long-term

	September
	month
	10,0
	10,0
	11,3
	20,4
	43,5
	25,0
	-
	-
	-

	October
	month
	3,5
	3,1
	2,9
	46,7
	21,4
	28,7
	-
	-
	-

	November
	month
	-6,7
	-9,9
	-7,5
	37,4
	23,0
	20,6
	-
	-
	-

	December
	month
	-15,7
	-11,9
	-14,1
	8,6
	47,3
	19,3
	-
	-
	-

	January
	month
	-15,0
	-12,4
	-16,7
	10,6
	60,1
	16,7
	-
	-
	-

	February
	month
	-13,3
	-7,4
	-16,4
	27,3
	49,8
	13,5
	-
	-
	-

	March
	month
	-4,1
	-7,5
	-10,1
	36,6
	0,0
	12,9
	-
	-
	-

	April
	month
	4,1
	6,9
	3,4
	28,7
	39,0
	20,2
	-
	-
	-

	May
	1
	12,0
	14,6
	10,5
	1,2
	0,0
	10,4
	0,3
	0,0
	0,8

	
	2
	10,1
	18,7
	12,6
	8,4
	1,0
	9,5
	
	
	

	
	3
	13,0
	20,0
	14,6
	0,5
	0,0
	12,5
	
	
	

	
	month
	11,7
	17,8
	12,5
	10,1
	1,0
	32,4
	
	
	

	June
	1
	12,9
	19,2
	16,8
	5,0
	5,6
	11,8
	1,0
	1,0
	0,7

	
	2
	12,7
	17,4
	18,7
	24,1
	5,0
	14,2
	
	
	

	
	3
	16,8
	11,0
	19,6
	11,4
	39,5
	13,5
	
	
	

	
	month
	14,1
	15,8
	18,3
	40,5
	50,1
	39,5
	
	
	

	July
	1
	20,0
	14,8
	20,1
	2,3
	24,9
	18,9
	0,3
	0,8
	0,9

	
	2
	26,4
	22,0
	20,0
	0,0
	6,0
	20,4
	
	
	

	
	3
	19,9
	16,3
	19,6
	13,2
	15,7
	17,7
	
	
	

	
	month
	22,1
	17,7
	19,9
	15,5
	46,6
	57,0
	
	
	

	August
	1
	19,2
	23,0
	18,8
	0,3
	8,7
	13,4
	0,5
	0,4
	0,7

	
	2
	19,6
	17,9
	18,1
	4,0
	18,3
	12,6
	
	
	

	
	3
	15,6
	18,0
	15,5
	21,7
	0,3
	13,8
	
	
	

	
	month
	18,1
	19,6
	17,4
	26,0
	27,3
	39,8
	
	
	

	September - August
	2,4
	3,5
	1,7
	308,4
	409,1
	325,6
	
	
	



4

4 Research result
4.1 Creation of a pilot demonstration site (polygon) in the North of Kazakhstan in the Akmola region
As part of the project, the task was set to organize a pilot demonstration ground for precision agriculture on land use in 2018-2020, which was successfully completed by “SPC of Grain farming named after A.I. Barayev” LLP.
The area of agricultural land under the experimental and technological platform of precision agriculture for the production of seeds and commercial grain is 3000 ha and has the following structure of crops-wheat 2000 ha, barley 500 ha, fallow 500 ha.
In the process of forming the landfill, the area was expanded to include land and experimental plots for research, experimental and breeding work on 2,486 hectares. Therefore, the total area of agricultural land as of 2020 is 5,486 ha.
Scientific support polygon of precision agriculture by the scientific laboratory of “SPCGF named after A.I. Barayev” in part the basic elements of farming systems such as tillage, crop rotation, farming practices for field crops, fertilizer application, plant protection, technology to be used.
The landfill is located in the steppe zone of the agro-climatic zone of the Akmola region in the subzone of southern carbonate black soils with an average annual precipitation of 320 mm on the watershed.
For the production of seeds and commercial grain at the landfill, drought - resistant highly competitive zoned wheat varieties of domestic selection are used-Astana, Shortandinskaya 2012, Shortandinskaya 95 improved, barley-Sabir variety.
In addition, such crops as oats, buckwheat, millet, lentils, peas, flax, sunflower, rapeseed, corn, cereals and legumes are cultivated on experimental plots for research, experimental and selection work.
The goals of creating a demonstration ground for precision agriculture are: testing and adaptation of innovative developments (foreign and domestic) in the field of agricultural production and science in production conditions; demonstration of the results of adaptation and implementation of innovative developments by organizing production and training pilot demonstration events; formation and functioning of a set of measures for the development, application and transfer of knowledge and production experience obtained within the T3 Landfill. 
Based on the goals, the following main tasks of the precision agriculture demonstration range are formulated: production testing of new scientific and technical developments and technologies, technical means and products; production of marketable products and seed production (grain, seeds, etc.) on experimental and pilot-production crops in the volumes corresponding to the capabilities of the experimental fields of the T3 landfill; ensuring the growth of economic efficiency of production of crop products of “Scientific and Production center of grain farming named after A.I. Barayev” based on the introduction of innovative developments in science, technology and best practices; promotion and dissemination of proven scientific and technical developments and technologies, advanced domestic and foreign experience by demonstrating their effectiveness in the current production; conducting industrial training of students (training and production practice); organization of industrial training, seminars, internships and other forms of training for managers and specialists of the agro-industrial complex.
The activities of the precision agriculture demonstration site are regulated by the Regulations and passport of the precision agriculture experimental and technological platform (Appendix Б).
The structure of the precision agriculture demonstration site includes: experimental production fields located on agricultural land and field crop rotations deployed on them; experimental research sites and long-term stationary field experiments, short-term stationary and non-stationary field experiments and nurseries, long-term plantings, demonstration crops located on them; the territory of the field team, where the staff's household building, warehouses, boxes and sheds for equipment are located; the territory of the grain current, machine yard with storage rooms, boxes and sheds; field roads and driveways. Figure 1 shows the General scheme of the precision agriculture demonstration polygon in the form of an electronic land use map and the structure of crops in 2020.
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                                      Б)

	Figure 1-Electronic map (A) and crop structure (B) of the demonstration polygon of precision agriculture of “SPCGF named after A.I. Barayev” LLP
in the information and analytical system ANT-Agrosmart KZ, 2020



Figure 2 shows the layout of 2020 crops for the production of seeds and commercial grain. 
The formation of the demonstration site was started in 2018 by conducting an agrochemical survey and determining the levels of availability of mobile food elements and the intra-field variability of the content of these elements in the areas involved. The agrochemical survey was carried out in the spring with a working area of 5 ha. The results of the survey are summarized in table 2.
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Figure 2-Layout of 2020 crops for the production of seeds and commercial
grain in the fields of the precision agriculture demonstration range

Table 2-Statistical parameters of agrochemical analysis of soils at the experimental site of “SPC GF named after A.I. Barayev” LLP before sowing, May 7-11, 2018 (Analysis – agrochemical laboratory SPCGF)

	Elements
	Characteristic
	Field number
	Average

	
	
	35
	34
	40
	11
	39
	

	 Nitrogen
	average, mg/kg
	12,2
	6,97
	5,8
	11,3
	6,1
	8,474

	
	To variation, %
	72
	36
	22
	46
	42
	43,6

	Phosphorus
	average, mg/kg
	20,1
	24,5
	29,9
	23,8
	25
	24,66

	
	To variation, %
	45
	53
	21
	37
	62
	43,6

	Potassium
	average, mg/kg
	492
	552
	526
	515
	498
	516,6

	
	To variation, %
	8
	14
	8
	12
	14
	11,2

	Humus
	%
	3,21
	3,42
	3,34
	3,35
	3,48
	3,36

	
	To variation, %
	13
	13
	15
	17
	11
	13,8

	рН
	
	8,59
	8,57
	8,59
	8,54
	8,61
	8,58

	
	To variation, %
	1
	1
	1
	2
	1
	1,2



The results of agrochemical analysis of soils showed high intra-field variability in nitrogen and phosphorus in all the surveyed fields. The highest values were noted for N-NO3 in field 35, where the coefficient of variation was 72%. The lowest value of nitrogen variability was in field 40. A high degree of variation was observed in the content of mobile phosphorus in fields No. 11, 34,35,39. The content of exchangeable potassium in all the surveyed fields was high, with a weak degree of variation. The reaction of the soil environment pH is medium-alkaline, the humus content ranges from 3.21 to 3.48%. In this regard, the intra-field variability of the content of these indicators in each field is low and for potassium ranged from 8 to 14%, for pH-1-1. 2%, for organic matter from 11 to 17%. 
Based on the data of the agrochemical survey, maps of variability of soil fertility indicators (nitrogen, phosphorus) of fields in experimental plots were formed (figures 3, 4) and working maps of differentiated application of nitrogen and phosphorus fertilizers (figures 5, 6).
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Figure 3 - maps of variability of soil fertility indicators (nitrogen)
at the experimental site No. 35, 2018.
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Figure 4 - maps of variability of soil fertility indicators (phosphorus)
at the experimental site No. 39,2018.
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Figure 5-Samples of the cartogram of mobile
nitrogen and phosphorus availability of experimental plots, survey grid-1 ha, 2019
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Figure 6 - samples of the cartogram of mobile
nitrogen and phosphorus availability of experimental plots, survey grid-5 ha, 2019.

To develop the methodology, the results of agrochemical surveys in 2019 with working areas of 1 ha, 5 ha, 10 ha and 25 ha were analyzed and summarized during the reporting period. 
The results of the generalization are presented in the form of cartograms for the content of nitrate nitrogen depending on the size of the working area (figure 7).
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Figure 7-Samples of cartograms of nitrate nitrogen content depending on
the size of the working area: A-1 ha; B-5 ha; C-10 ha; D-25 ha.


When working out the methods of agrochemical survey and sampling in 2018-2020, “Methodological recommendations for conducting a soil survey in the introduction of precision farming for the conditions of the Akmola region” were prepared (Appendix A)
The collection and processing of meteorological data for monitoring regional agroclimatic indicators is carried out by the weather station of the SPCGF named after A.I. Barayev, as well as using Autonomous weather stations (DEVIS, Sokol-M), whose data is associated with the ANT-Agrosmart KZ information and reference system (figure 8).
Material and technical support of the demonstration site was carried out in accordance with the planned needs within the allocated funds in the form of purchases of agricultural machinery and equipment for production and scientific activities. The list of purchased machinery and equipment is given in Annex B.
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Figure 8 - temperature Data (A) and precipitation (B) in the information help program ANT - Agrosmart KZ

The purchased agricultural equipment meets the requirements of precision agriculture during the technological processes of crop cultivation, which is reflected in table 3.
The operation and management of production activities of the demonstration experimental and technological polygon is carried out using the software package of the information and analytical system ANT (Agrosmart KZ) in accordance with the following scheme (figure 9)



Table 3-Agricultural machinery and machines used at the precision agriculture range and equipped with precision agriculture tools, Shortandy, 2020. 

	Name 
	Parallel driving system
	Automatic traffic control
	Differentiated application of seeds/ fertilizers
	Differentiated use of pesticides
	GPS trackers
	Yield monitoring system
	Fuel consumption sensors

	Motor transport
	
	
	
	
	+
	
	+

	Tractors 
	+
	+
	
	+
	+
	+
	+

	Sowing complex (upgraded)
	+
	
	+
	
	+
	
	+

	Harvesters
	+
	
	
	
	+
	+
	+

	Self-propelled sprayers
	+
	
	
	+
	+
	
	+
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Figure 9-Block diagram of pilot project management

Within the project implemented in 2018-2020, the traditional technology of spring wheat cultivation has been transformed into precision agriculture technology with the introduction of elements of the precision agriculture system.
Techniques and methods of using the following technological elements of precision agriculture were worked out on the fields of the experimental landfill: parallel driving system with the participation of a machine operator; automatic parallel driving system; systems for differentiated fertilization; systems for differentiated application of pesticides; remote monitoring systems for agricultural machinery (fuel consumption sensors, GPS trackers); yield monitoring systems (forming a yield map); crop monitoring systems – aviation (unmanned aerial vehicles, drones), satellite (multispectral images of fields); information and expert systems for agricultural production; agrochemical survey of fields according to the conditions of precision agriculture.
The level of adoption of precision agriculture demonstration on the ground of “SPC of grain farming named after A. I. Barayev” corresponds to level 1 of the “Digital farm” on the classification of the Ministry of agriculture.
During the period of development and formation of the precision agriculture polygon in 2018-2020, some practical results of the efficiency of using precision agriculture elements in the technology of spring wheat cultivation were obtained (table 4).

Table 4 - average performance indicators of the precision agriculture system relative to traditional technology at the precision agriculture landfill in 2018-2020.

	Name of the indicator
	Agricultural technology
	Indicator difference,
± per 1 ha
	Resource saving

	
	traditional
	precision agriculture
	
	

	Seed application rate
	125 kg/ha
	120 kg/ha
	-5 kg/ha
	4%

	Application of herbicides, d.v.
	3 l/ha
	2,4 l/ha
	- 0,6 l/ha
	20%

	Application of mineral fertilizers:
	
	
	
	

	nitrogen
	120 kg/ha
	102 kg/ha
	-18 kg/ha
	15%

	phosphoric
	45 kg/ha
	38 kg/ha
	-7 kg/ha
	15%

	POL
	40 l/ha
	38 l/ha
	- 2 kg/ha
	5%



Table 5 summarizes the performance indicators of spring wheat production and sales in the SPCGF named after A.I. Barayev for 2018-2019 for the demonstration range of precision agriculture.
Thus, in the SPCGF named after A.I. Barayev, the average yield of spring wheat for 2015-2017 was 13.9 cwt/ha, and for 2018-2019-18.9 cwt/ha. The increase is 36%. For 2018-2019, spring wheat achieved a return on sales of 25.9%, and the return on production was 50.9%, which is 2-3 times more than in 2015-2017. At the same time, in 2018-2019, the implementation of the investment project was accompanied by high costs (1046.8 million tenge). Based on the data available in the table on costs and yields, it can be seen that the cost of 1 ton of wheat for the period 2015-2017. it was 51.6 thousand tenge, for 2018-2019-52.8 thousand tenge, that is, with the introduction of precision agriculture elements, there is an increase in the cost of 1 ton of wheat by 1.2 thousand tenge. Since during the periods under review, investments increase depreciation and production costs in general by 48.8 and 48.6%, while yields and product prices increase by 36.0 and 36.8%.
Table 5-indicators of efficiency of production and sale of spring wheat at the demonstration site of precision agriculture for 2018-2019 in the SPC of grain farming named after A. I. Barayev, thousand tenge

	Rates
	Years
	2018-2019 to 2015-2017
in %

	
	In average for 2015- 2017
	2018
	2019
	In average for 2018-2019
	

	Labour payment expenditures
	35092,5
	112500,0
	36782,0
	74641,0
	212,7

	Material costs, including
	90394,0
	111140,0
	120443,0
	115791,5
	128,1

	. mineral fertilizers
	31676,0
	29500,0
	53857,0
	41678,5
	131,6

	 petroleum 
	14703,5
	28829,0
	25629,0
	27229,0
	185,2

	 seeds 
	23077,0
	36303,0
	23048,0
	29675,5
	128,6

	 works and services provided by third-party organizations
	18593,0
	15779,0
	15693,0
	15736,0
	84,6

	 energy
	2340,5
	729,0
	2216,0
	1472,5
	62,9

	Miscellaneous expenditures
	17599,0
	10100,0
	34353,0
	22226,5
	126,3

	Amortization
	32164,0
	56209,0
	39507,0
	47858
	148,8

	Total
	175249,5
	289949,0
	231085,0
	260517,0
	148,6

	Yield, cwt/ha
	13,9
	22,3
	15,5
	18,9
	136,0

	Sown area, ha
	2442,6
	2570,1
	2672,1
	2611,9
	106,9

	Production, tons
	3395,2
	5731,3
	4141,8
	4936,5
	145,4

	Price per 1 cwt
	5,95
	5,17
	11,11
	8,14
	136,8

	Cost of 1 ton
	51,6
	50,6
	55,8
	52,8
	102,3

	Income
	202014,4
	296308,2
	460153,9
	378231,0
	187,2

	Profit
	26764,9
	6359,2
	229068,9
	117714,0
	439,8

	Profitability of sales, %
	13,2
	2,1
	49,8
	25,9
	196,2

	Production profitability, %
	15,3
	2,2
	99,1
	50,6
	330,7



The increase in profitability of production was decisively influenced by a simultaneous increase in yield by 36.0% and the cost of spring wheat by 36.8%, as well as an increase in the area of wheat sown, which increased revenue by 87.2%, as well as profit by 339.8%. This occurred with a 48.6% increase in production costs. Thus, the increase in production profitability was influenced not by a decrease in production costs, but by an increase of 48.6% and a higher growth in sales revenue. This is typical for innovative technologies that increase costs in the first years, due to the need for significant investment at the initial stage.
4.2 Transfer and adaptation of modern technologies
4.2.1 Transfer and adaptation of precision agriculture technologies
In the world agricultural production, constant research is being conducted both for the development and improvement of precision agriculture technologies, and work is being done to adapt already proven effective precision agriculture techniques to regional conditions of application, and to assess the effectiveness of their application. In the United States, such research is carried out under the auspices of the Department of agriculture [43], in Brazil-the state agricultural research Corporation EMBRAPA [44], in Israel-the agricultural research center Volcani [45]. The European Union has adopted the “Horizon-2020” research program, which conducts research to assess the effectiveness of precision technologies in Europe [46]. Thus each state provides competitive advantages to its agricultural producers. 
One of the most common and popular elements of precision agriculture technology is the use of parallel driving systems. The use of parallel driving systems when performing technological operations in comparison with the usual control of a machine-tractor unit eliminates the overlap of adjacent passages, increases productivity, reduces fuel and material consumption, and makes it possible to work at night.
When conducting comparative tests of sowing complexes, trailed and self-propelled sprayers, combine harvesters, tools for basic tillage, the influence of parallel and automatic driving systems on agrotechnical (functional), energy, operational, technological and economic indicators of the units ' functioning was established. Similar units with the autopilot system turned off were used as a base for comparison.
In general, it was found that the use of parallel and automatic driving systems does not significantly affect the agricultural and energy performance of the units. At the same time, due to the presence of navigation systems, the overlap of adjacent passages of the units decreases, respectively, their working width increases, productivity increases, and as a result, the specific energy consumption decreases somewhat (table 6).

Table 6 - indicators for reducing working capital expenditure in the precision agriculture system when using parallel driving systems, “SPC Agroengineering” KF, LLP, 2019

	Elements of precision agriculture system
	Current assets
	Rate
	rated value

	Parallel driving
	Fuel
	Reduction of specific consumption
	1,2 %

	
	Materials
	Reduction of overlaps, resulting in savings of seeds, materials
	1,3 %

	Automatic driving
	Fuel
	Reduction of specific consumption
	6,9%

	
	Materials
	Reduction of overlaps, resulting in savings of seeds, materials
	5,3%

	Differentiated application of fertilizers
	Mineral fertilizer
	Reduction of the actual dose of mineral fertilizers
	17,6%



An element of precision agriculture such as satellite monitoring of agricultural machinery is also actively used. Remote control of equipment allows you to reduce the cost of technological processes, improve the quality of land cultivation, eliminate the misuse of equipment and ensure its safety.
The use of remote satellite monitoring of agricultural machinery provides the following information: determining the position of agricultural machinery in real time in the information and reference system; monitoring the modes of use of machinery (figure 10 A) ; monitoring fuel consumption (figure 10 B).
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Figure 10-report of the remote monitoring system for monitoring vehicle usage and fuel consumption for 2019, John Deere 8370r tractor, jdlink telematics system,

During the reporting period 2018-2020, in order to make a reasonable choice of technological elements of precision agriculture for transfer and adaptation to the conditions of the Akmola region, field and production experiments were conducted on promising technologies for crop cultivation, including minimum and zero technologies, crop rotation systems, soil treatment systems, fertilizer systems and agricultural equipment of cultivated crops.
As part of monitoring regional agroclimatic indicators, weather data is collected and processed from available weather stations (DAVIS, Sokol-M) with remote measurement of soil temperature and humidity (figure 11), which are then compared with the process of plant development. 
As part of the accumulation of data on the relationship between crop productivity and regional agroclimatic indicators, observations of soil temperature during the sowing season 2018 -2020 were made.
The soil temperature during the sowing period ranged from 7.4 to 17.5 °C, depending on the sowing period (figure 12).
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Figure 11-temperature and precipitation Data
in the ANT information and analytical program (Agrosmart KZ)
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Figure 12-Temperature regime of the sown soil layer in the fields of the experimental
polygon depending on the sowing period of spring wheat at a depth of 10 cm, °C, 2018-2020.

Comparing the average data for 2018-2020, the highest yield and gluten content for the medium-ripened variety Akmola 2 were obtained when sown in the first half of May (table 13).
The seeding rate varies depending on soil and weather conditions. Under conditions of sufficient moisture, the highest yield is formed at the rate of more than 2.5 million germinating seeds. In more dry years, the advantage also remains for the norms of more than 2.5 million germinating seeds, the difference in yield does not exceed 1 cwt/ha. On average, over the years of research, the highest yield was obtained on the variant with a seeding rate of 3.0 million germinating seeds per ha, but the increase in relation to the seeding rate of 2.0 million germinating seeds per ha did not exceed 2 cwt/ha. Taking into account the fact that the main productivity indicator that provides an advantage to rare crops in arid conditions is the number of grains per ear and the mass of 1000 grains, it should be concluded that the use of the upper limits of these seeding rates is recommended for large reserves of moisture in the soil before sowing. Therefore, if there is a lack of moisture, it is more cost-effective to lower seeding rates for spring wheat, since the difference between the extreme options in weight ratio is about 1.0 cwt of seed grain.

Table 13-Yield and gluten content of spring soft wheat depending on the sowing period

	Seed time
	Yield, cwt/ha
	Fibrin, %

	
	2018 г
	2019 г
	2020 г
	2018-2020 гг.
	2018 г
	2019 г
	2020 г
	2018-2020 гг.

	May 5
	28,2
	16,4
	21,3
	22,0
	31,6
	27,8
	31,7
	30,4

	May 10
	29,7
	16,0
	22,8
	22,8
	31,0
	27,8
	30,7
	29,8

	May 15
	28,4
	16,4
	24,4
	23,1
	30,2
	26,7
	29,9
	28,9

	May 20
	25,6
	16,5
	23,4
	21,8
	29,5
	27,9
	30,1
	29,2

	May 25
	21,3
	17,2
	23,1
	20,5
	27,6
	26,6
	30,3
	28,2

	May 30
	20,0
	16,3
	22,3
	19,5
	26,1
	25,9
	28,7
	26,9

	June 4
	22,2
	17,5
	21,6
	20,4
	25,6
	26,2
	27,3
	26,4

	НСР0,95
	3,3
	-
	1,5
	
	
	
	
	



On average, for three years, the maximum yield of spring wheat of 27.7 cwt/ha was obtained using pure fallow with traditional cultivation technology. This is 6.1 cwt/ha higher than the yield of wheat for peas with traditional technology and 8.0 and 8.8 cwt/ha higher than the yield of wheat for zero fallow and wheat for peas with zero technology, respectively. Among the variants of fertilization systems for wheat cultivated with traditional technology in a fruit-bearing crop rotation, the most effective was the introduction of P20 in rows during sowing or P60 in a fallow field/after peas, grain yield increases averaged 2.0-5.4 cwt/ha. The application option for sowing P20 turned out to be the most effective and for a zero pair of 5.3 cwt/ha. The combined application of phosphorus and nitrogen increased the crop yield by an average of 25-35%. The option with nitrogen fertilizer N30 using zero technology provided an increase in one year out of three, in 2018, the increase for zero fallow was 6.6 cwt/ha and for peas-4 cwt/ha. In the following 2019-2020 years, the yield was at the control level. On average, during the study period, the pure nitrogen variant had no advantages in comparison with the control, the increase in the zero fallow was 2.5 cwt/ha and there was a decrease in the yield of peas by 0.2 cwt/ha, which in both cases is not mathematically reliable.
To substantiate the systems of tillage and sowing in the precision agriculture system, studies are conducted on the study of minimum, zero and traditional systems of cultivation of oilseeds, legumes and cereals in grain-fallow, grain and fruit-bearing crop rotations on an area of 24 hectares.
The productivity of spring wheat under the No-Till system and minimal (reduced) tillage does not differ significantly. The productivity of spring wheat is 41.1 and 47.0% higher with the No-Till system and minimal (reduced) tillage compared to the traditional cultivation system. Financial cost savings under the No-Till system were us $ 47.8 per 1 hectare compared to minimal (reduced) soil treatment. The cost per unit of production under the No-Till system was $ 49.6, with minimal (reduced) tillage – $ 55.5, and with traditional tillage - $ 87.4.
These results indicate the advantage of zero and minimum technologies of wheat cultivation in the conditions of the Akmola region. Zero and minimum wheat cultivation technologies should be a priority for implementing precision agriculture systems. 
The study and selection of effective crop rotations for precision agriculture shows that the alternation of different cultivated crops can steadily increase the yield of grain crops and the productivity of crop rotations in the structure of arable land. The results show that the highest yield of grain from 1 ha of crop rotation area of arable land in the system of precision agriculture was provided by a 4-day crop rotation with alternating peas-wheat-flax-barley – 17.6 cwt/ha from 1 ha of arable land (table 14). 

Table 14-production of agricultural products in different crop rotations
	
Crop rotation
	Yield of grain, oilseeds
and green mass, cwt/ha
	The output of fodder units, cwt
	 Output from 1 ha of crop rotation area, cwt

	
	cereals
	legumes
	oil-bearing
	feeding
	
	

	4p.Fallow-wheat-wheat-wheat
	19,1
	-
	-
	-
	-
	15,7

	4p.Corn-wheat-wheat-barley
	18,2
	-
	-
	168,0
	25,2
	14,1

	4p.Sunflower-wheat-peas-wheat
	17,4
	14,8
	11,1
	-
	-
	16,3

	4p.Peas-wheat-flax-barley
	19,5
	14,7
	13,0
	-
	-
	17,6

	4p.Mustard-wheat-peas-wheat
	18,5
	11,3
	15,5
	-
	-
	16,6



The economic efficiency of various crop rotations fluctuated due to the high prices of legumes and oilseeds, as well as the good quality of spring wheat. The calculation method established that the costs per 1 ha of crop rotation area in various crop rotations amounted to 56,000-61,000 tenge, and the net income in the range of 29,000-49,000 tenge per 1 ha of arable land (table 15). 


Table 15-Economic efficiency of various crop rotations
	
Crop rotation
	Grain yield from 1 ha of arable land
	Cost of 1 ton of products, tenge
	Costs per 1 ha of crop rotation area, tenge
	Net income from 1 ha of crop rotation area, tenge

	4p. Fallow-wheat-wheat-wheat
	15,7
	85000,0
	56000,0
	29000,0

	4p.Sunflower-wheat-peas-wheat
	16,3
	100000,0
	58000,0
	42000,0

	4p.Peas-wheat-flax-barley
	17,6
	110000,0
	61000,0
	49000,0



In terms of economic efficiency, for the conditions of the Akmola region, the main crop rotations in precision agriculture are preferable to fruit-bearing crop rotations due to the high price of grain and oilseeds of legumes and oilseeds.
During 2018-2020, the methodology was developed and the effectiveness of aviation and satellite methods for remote monitoring of crops was studied. Aviation monitoring based on the use of unmanned aerial vehicles and multispectral cameras provides a resolution of 2-15 cm, satellite monitoring – based on satellite multispectral images – 10-30 m. It is noted that the methods provide a different level of detail of crops and are designed for different levels of Informatization of production. In particular, such indicator as the vegetation index NDVI is determined using the UAV, you'll be in terms of information and responsiveness from satellite images in the system ANT-Agromart.KZ. 
In the example of the series of images of the UAV “Geoskan–201” agro during the growing season of spring wheat in 2019 (figure 13 A, B, C). 
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Figure 13A - index map, field No. 34, GEOSCAN-201 agro, 20.06.2019.
[image: E:\1 Рабочая папка\NDVI Геоскан Полигона\34,1 поле 11.07.2019.JPG]
Figure 13B - index map, field No. 34, GEOSCAN-201 agro, 11.07.2019
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Figure 13B - index map, field No. 34, GEOSCAN-201 agro, 28.08.2019.

According to the research program at the precision agriculture range, the effectiveness of using the “Geoscan 201” agro UAV as a tool for remote monitoring of the state of crops was studied, the technology for constructing flight tasks, conducting area aerial photography and processing the received information was developed.
Aerial photography was linked to the field work and development phases of spring wheat: before the start of spring field work - 2 decade of April (assessment of the state of readiness of fields, the presence of moistened areas, undistributed plant residues, pockets of contamination); in the phase of full germination-1 decade of June (assessment of the quality of sowing, the presence of sifts and blemishes, pockets of); in the tillering phase - entering the tube (assessment of the state of plant development, quality of protective measures, clustering of fields by level of development, coordinate reference of selected zones for subsequent diagnostics); before harvesting – 1 decade of September (assessment of crop maturation, clustering of fields by ripeness, presence of foci of littering, damage, etc.) before going into winter – 3 decade of October (assessment of the quality of harvesting and winter processing, the presence of flaws).
During the research period (2018-2020), 27 flights were carried out at the precision agriculture range, with a total of more than 24,000 hectares captured. The average flight duration was 91 minutes, during which time at an altitude of 300 m, the UAV is able to shoot about 900 hectares. In practice, the maximum shooting area was 1388 ha, with a flight duration of 134 minutes, and when the flight altitude is reduced to 100 m, the performance of the device is 718 ha. If there is a power source for the ground station and a computer in the field, as well as a replaceable battery, the performance of the complex while maintaining the specified shooting parameters for a light day is 4000 ha. This productivity is sufficient to meet the needs of farms with land use from 5 to 20 thousand hectares.
In the reporting period 2018-2020, the work and analysis of the effectiveness of crop monitoring systems in production conditions was carried out (figure 14)
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Figure 14 - Map of productivity of spring wheat harvester John Deere, polygon
precision agriculture, Shortandy, 2019.

The yield monitoring (mapping) system is one of the elements of precision agriculture technology that allows you to create spatially oriented yield maps during harvesting. Yield maps allow you to identify areas with high and low yields within the field, and plan differentiated fertilization.
4.2.2. Creating new varieties of spring wheat using biotechnology
One of the ways to ensure the yield of spring wheat up to 25 cwt/ha provides for the use of new varieties of spring wheat created using biotechnology.
For the first time in Northern Kazakhstan, comprehensive interdisciplinary research aimed at the transfer and adaptation of modern technologies to increase the productivity of spring wheat was conducted. In particular, new informative DNA markers for genetic identification of wheat varieties and determination of yield potential were proposed for breeders, and new constant wheat lines were identified using haploid technology for introduction into breeding programs.
In the modern world, breeding and genetic programs are based on the use of modern methods of biotechnology, identification of new loci of quantitative traits in the plant genome associated with yield and stress resistance [47-49], the use of DNA markers for genetic identification of wheat varieties, and haploid technology for accelerated creation of homozygous lines [50]. 
To study the genetic diversity of commercial 27 varieties of spring soft wheat in Kazakhstan, work was carried out on differentiation and assessment of genetic similarities/differences and identification of the genetic structure of varieties, certification and further use of the results in breeding programs of grain crops in Kazakhstan.
[bookmark: _Hlk51064772]LTR primers used in the genetic analysis of populations of wheat varieties and lines showed a percentage of polymorphism of 89%. The level of polymorphism of the studied loci was determined by the PIC indicator, the average value was 0.752. The PIC value increases in proportion to the value of heterozygosity, while the frequency of rare alleles has less influence than that of common alleles [51].
The level of observed heterozygosity (He) for all loci averaged 0.631, which is sufficient to indicate a high level of intraspecific polymorphism. The observed heterozygosity (He) for loci varied from 0.500 to 0.037 with a value less than the expected heterozygosity (uHe) for all loci (table 16). 

Table 16-Values of the main indicators of genetic diversity for wheat varieties of Kazakh selection

	Locus
	Na
	Ne
	I
	He
	uHe

	Average number
	7.286
	3.763
	1.515
	0.631
	0.716

	SE
	0.969
	0.387
	0.107
	0.071
	0.031

	Note - Na – number of alleles per locus, Ne-effective number of alleles per locus, Non-observed heterozygosity, uHe-expected heterozygosity, I – Shannon information index, SE-standard error of the mean value.



To describe the polymorphism of the above populations, the Shannon index is calculated, which is often used to assess the diversity of molecular genetic and morphological traits. The average value of the Shannon diversity index (I) in the studied wheat populations was 1.515.
As a result of SSR analysis, the genetic diversity of the spring soft wheat collection was studied, genetic distances between varieties were identified, and a phylogenetic tree was constructed that demonstrates clustering of Kazakhstan varieties based on the studied DNA markers. As a result of the molecular genetic analysis, the most informative LTR markers were selected for DNA certification of 27 varieties of spring soft wheat in Kazakhstan. 
The results obtained can be used for certification, protection of breeders ' rights, creation of an electronic database of varieties not only based on UPOV morphological features, but also for the use of modern classes of molecular genetic markers in breeding and genetic programs.
Haploid biotechnologies are widely used in many countries of the world to create high-yielding wheat varieties. The most successful technology, especially for cereals, is the cultivation of anthers. It is this technology became the basis of majority dihaploid lines. Possible ways to increase the efficiency of haploid induction have been studied [52, 53]. Homozygous lines with valuable recessive traits are effective tools for improving plant productivity and resistance to abiotic and biotic stresses [54]. Today, promising plant lines based on haploid technologies have been obtained for many types of cereals [55-57]. Double haploid lines or digaploids (double haploid, DH) are equivalent to inbred lines, and the term for obtaining such lines is 6-8 times shorter. The practical application of DH lines is described in JanaMuroves [58] and Yan-QiDong [59], where the protocols, identification of doubled haploids, and their practical application are discussed in detail. In China, the use of haploid technologies has made it possible to obtain varieties with high yields.
Doubled haploids and new constant wheat lines were obtained for introduction into breeding programs from three hybrid forms, which will be transferred to breeders for inclusion in breeding programs for creating highly productive forms of spring soft wheat. Mass spectrometry with matrix-activated laser desorption/ionization (MALDI) was found to be able to assess the heterogeneity of the glutenin and gliadin proteins.
As part of the planned research, the low callus-forming capacity of hybrid lines was noted./18, 13/18, 26/18, 102/18, 172/18, 63/18 and 214/18, sown in vegetation vessels in the NCB greenhouse in 2 terms of sowing for introduction to the culture of anthers. The yield of embryogenic structures from second-generation hybrids on different nutrient media varied from 0 to 2 per anther, that is, some hybrid lines did not record the formation of embryogenic structures on all the studied nutrient media. In general, the studied hybrid lines have a low regenerative potential, but regenerating plants were obtained from three hybrid lines. 19 crossbreeding combinations that will be propagated in greenhouse conditions. 
In field experiments, a selection evaluation of wheat lines for drought resistance was carried out in a competitive variety test, preliminary variety test, and control nursery. Based on the results of visual assessment, drought-resistant lines were identified: 6 lines in the competitive variety test; 11 lines in the preliminary variety test; 9 lines in the control nursery. The best lines of regenerants were selected in the 2nd breeding nursery, control nursery, preliminary variety testing and competitive variety testing. 
The propagated drought-resistant line Tselinnaya 21 with 2% PEG No. 9 was transferred as a new variety to the GSI, a preliminary application for selection achievement was issued (Appendix Г) it should be noted that during the growing season there were manifestations of fungal diseases, such as Septoria and brown rust. 
Studies were conducted to obtain a new source material of wheat using old and modern wheat varieties. For this purpose, promising varieties of Kazakhstan selection were crossed with the selected samples that have unique allelic variations of economically useful genes. For hybridization of growth, several magpies were sown in the greenhouse of “SPCGF named after A.I. Barayev” LLP. Promising varieties of swollen and foreign selection (Asyl Sapa, Shortandinskaya 2012, Shortandinskaya 2014, Astana, Tauelsizdik 20, traditional variety RedFire, Sabzak, RedEgiptian, as well as wild wheat species T. timopheevii, T. dicoccum, T. spelta were used as parent forms. 
The composition of nutrient media was optimized for the induction of androgenesis of interspecific hybrids of wheat F2. We studied 3 variants of the N6 medium that differ in the combination of exogenous growth regulators and the concentration of carbohydrates and amino acids. Donor plants were grown in the conditions of SPCGF named after A.I. BArayev, the selection of ears was carried out in the stage of medium-mononuclear pollen. Cultivation of anthers was carried out in a climate chamber, in the dark, at a temperature of +27°C. A total of 1,254 anthers were isolated, 27 of which formed embryoids, the maximum value (2.2%) was observed on a medium with the addition of mannitol and maltose, as well as growth regulators NAA and BAP. Part of the anthers (3.7%) differentiated by the type of callus formation, 43-developed by the type of callus formation (4.5%), the maximum value – 5.7% was observed on the medium with the addition of 2.4 D and maltose. The greatest formation of haploid neoplasms was observed in hybrids F2 T. spelta x 67/98 and F2 Baiterek x T. spelta.
An application for a utility model a “Set of synthetic oligonucleotides for detecting β-amylase gene polymorphism in soft wheat varieties and its wild relatives” has been prepared (Appendix Г).
4.3 Development of economic models for the introduction of precision technologies for different types of farms in the Akmola region
During the period 2018-2020, work was carried out on the economy of the transition of farms with various technical equipment to precision agriculture technologies. Economic models for the introduction of precision technologies for the model economy of the Akmola region with low, medium and high technical equipment were developed, with the calculation of costs when using the recommended technologies per 1 ha, and the analysis of cost recovery due to increased productivity was carried out, indicating the payback period.
There are the following 11 main stages of development and implementation of precision agriculture systems [60]: parallel driving, cartography and topography of farmland, yield mapping, soil sampling, agrochemical analysis of soil, development of fertility maps, development of task maps for differentiated fertilization (application of pesticides), differentiated fertilization off-line, differentiated fertilization on-line, monitoring of agricultural machinery in on-line mode, operational control of resources and precise management of the enterprise based on automated collection and processing of agricultural data, accounting and planning.
The introduction of each of these stages of precision agriculture allows for more economical use of resources involved in agricultural production: labor, equipment and materials. This is the basis for the economic efficiency of the introduced elements of precision agriculture.
Simulated improvements to the next stage of precision agriculture will save the following costs: the cost of paying drivers, due to an increase in production per normal shift due to a decrease in the area of overlap in the aisles; fuel costs due to a decrease in specific fuel consumption due to a decrease in the area of overlap in the aisles; costs for seeds, herbicides, water and other materials for processing due to a decrease in the area of overlap in the aisles; costs due to a decrease in the actual dose of mineral fertilizers when implementing a differentiated fertilizer application system.
These cost savings in the simulation of the transition to the next phase of precision agriculture is designed according to the results of comparative tests of agricultural machines in the system of precision agriculture Kostanay branch of the SPC of Agroengineering in 2019 within the research on scientific-technical program "Transfer and adaptation of technologies for precision agriculture at crop production on the principle of "demonstration farms (polygons)" in Akmola region" [62].
The economic model for the introduction of precision technologies for the economy of the Akmola region with low technical equipment was developed based on the data of a model farm that processes 18 thousand hectares of wheat (Appendix Д, table Д.1 – Д.9). 
This farm can be attributed to the category of farms with low technical equipment, since there is practically no equipment with introduced elements of precision agriculture in the fleet, and only a fuel control system is installed on the equipment.
Model No.1. The developed economic model No. 1 will model the transition of the machine and tractor fleet of the specified farm to the next stage of precision agriculture, which gives even greater resource savings, namely:
- introduction of parallel driving systems on tractors.
- introduction of parallel driving systems on the rest of self-propelled vehicles involved in the main technological operations for wheat processing;
- introduction of a system of differentiated fertilization.
Model No.2. In the developed economic model No. 2, the transition of the machine and tractor fleet of the specified farm to the next stage of precision agriculture will be modeled, which gives even greater resource savings, namely:
- introduction of automatic driving systems on all self-propelled vehicles involved in the main technological operations for wheat processing;
- introduction of a system of differentiated fertilization.
Moving to the next stage of precision agriculture leads to higher productivity and lower costs. The cost savings in this case can be used to invest in providing equipment upgrades to move to the next stage of precision agriculture.
The calculation of the simple payback period for investment in the modernization of the model farm equipment fleet for two models of transition to the next stage of precision agriculture is given (table 17).
Thus, the partial transfer of equipment to a parallel driving system and the introduction of a differentiated fertilizer application system based on model No. 1 will allow you to recoup your investment by saving costs in 1.3 years. In this case, the total cost savings will amount to 31.8 million tenge or 2.4% of direct production costs.

Table 17 Calculation of the simple payback period for moving to the next stage of precision agriculture 

	Rate
	On the model No.1
	On the model No. 2

	Investments for the transition to the next stage of precision agriculture, thousand tenge
	41 100
	204 500

	Potential cost savings from implementing a simulated transition to the next stage of precision agriculture
	31 815
	67 462

	Simple payback period, years
	1,3
	3,0

	Note: compiled according to the data of the SPC GF named after A.I. Barayev, CF SPC of Agroengineering, own calculations



The equipment of all self-propelled vehicles involved in the main production operations with automatic driving systems and the introduction of a differentiated fertilizer application system, according to model No. 2, can pay for itself in 3 years. According to this model, the total cost savings will be only 67.5 million tenge, or 5.2% of direct production costs.
The economic model for the introduction of precision technologies for the economy of the Akmola region with average technical equipment was developed based on the data of a model farm that processes 18 thousand hectares of wheat (table Д.10 – Д.15).
This farm can be classified as a farm with average technical equipment, since the equipment Park has equipment with introduced elements of precision agriculture:
- Tractors equipped with a parallel driving system, including the “Trimble GFX-750” display with the “NAV-900” navigation system;
- All equipment is equipped with GPS trackers;
- All equipment is equipped with fuel level monitoring systems.
Model No.1. In the developed economic model No. 1, the transition of the machine and tractor fleet of the specified farm to the next stage of precision agriculture will be modeled, which gives even greater resource savings, namely:
- introduction of automatic driving systems on tractors with a parallel driving system;
- introduction of parallel driving systems on the rest of self-propelled vehicles involved in the main technological operations for wheat processing;
- introduction of a system of differentiated fertilization.
Model No.2. In the developed economic model No. 2, the transition of the machine and tractor fleet of the specified farm to the next stage of precision agriculture will be modeled, which gives even greater resource savings, namely:
- implementation of automatic driving systems on all self-propelled vehicles involved in the main technological operations for wheat processing;
- introduction of a system of differentiated fertilization.
Moving to the next stage of precision farming leads to higher productivity and lower costs. The cost savings in this case can be used to invest in providing equipment upgrades to move to the next stage of precision agriculture.
The calculation of the simple payback period for investment in the modernization of the model farm equipment fleet for two models of transition to the next stage of point farming is given (table 18).

Table 18-Calculation of the simple payback period for moving to the next stage of precision agriculture
 
	Rate
	On the model No.1
	On the model No.2

	Investments for the transition to the next stage of precision agriculture, thousand tenge
	72 100,0
	197 500,0

	Potential cost savings from implementing a simulated transition to the next stage of precision agriculture
	39 205,9
	64 180,6

	Simple payback period, years
	1,8
	3,1

	Note: compiled according to the data of the SPC GF named after A.I. Barayev, CF SPC of Agroengineering, own calculations



The transfer of equipment to a parallel driving system, the introduction of a differentiated fertilizer application system, and the modernization of tractors with automatic driving system equipment according to model No. 1 will allow you to recoup your investment by saving costs in 1.8 years. In this case, the total cost savings will amount to 39.2 million tenge or 3.0% of direct production costs.
The equipment of all self-propelled vehicles involved in the main production operations with automatic driving systems and the introduction of a differentiated fertilizer application system, according to model No. 2, can pay for itself in 3.1 years. According to this model, the total cost savings will be only 64.2 million tenge, or 4.9% of direct production costs.
The economic model for the introduction of precision technologies for the economy of the Akmola region with high technical equipment was developed based on the data of a model farm that processes 18 thousand hectares of wheat (table Д.16 – Д.21).
This farm can be classified as a farm with high technical equipment, since the equipment Park has equipment with introduced elements of precision agriculture:
- Tractors equipped with a parallel driving system, including the “Trimble GFX-750” display with the “NAV-900” navigation system;
- All equipment is equipped with GPS trackers;
- All equipment is equipped with fuel level monitoring systems.
Model No.1. In the developed economic model No. 1, the transition of the machine and tractor fleet of the specified farm to the next stage of precision farming will be modeled, which gives even greater resource savings, namely:
- introduction of automatic driving systems on tractors with a parallel driving system;
- introduction of parallel driving systems on the rest of self-propelled vehicles involved in the main technological operations for wheat processing;
- introduction of a system of differentiated fertilization.
Model No. 2 In the developed economic model No. 2, the transition of the machine and tractor fleet of the specified farm to the next stage of precision agriculture will be modeled, which gives even greater resource savings, namely:
- introduction of automatic driving systems on all self-propelled vehicles involved in the main technological operations for wheat processing;
- introduction of a system of differentiated fertilization.
Here we model the option of equipping self-propelled farm machinery involved in wheat cultivation with automatic driving systems, as well as equipment with a system of differentiated fertilization of crop complexes.
Moving to the next stage of precision agriculture leads to higher productivity and lower costs. The cost savings in this case can be used to invest in providing equipment upgrades to move to the next stage of precision agriculture.
The calculation of the simple payback period for investment in the modernization of the model farm equipment fleet for two models of transition to the next stage of point farming is given (table 19).



Table 19-Calculation of the simple payback period for switching to the track. the stage of precision farming

	Rate
	On the model No.1
	On the model No.2

	Investments for the transition to the next stage of precision agriculture, thousand tenge
	118 600
	187 000

	Potential cost savings from implementing a simulated transition to the next stage of precision agriculture
	41 176
	61 508

	Simple payback period, years
	2,9
	3,0


Note: compiled according to the data of the SPC GF named after A.I. Barayev, CF SPC of Agroengineering, own calculations

Thus, the transfer of equipment to a parallel driving system, the introduction of a system of differentiated fertilization, and the modernization of tractors with automatic driving system equipment according to model No. 1, will allow you to recoup your investment by saving costs in 2.9 years. In this case, the total cost savings will amount to KZT 41.2 million or 3.2% of direct production costs.
The equipment of all self-propelled vehicles involved in the main production operations with automatic driving systems and the introduction of a differentiated fertilizer application system, according to model No. 2, can pay for itself in 3 years. According to this model, the total cost savings will be only 61.5 million tenge, or 4.7% of direct production costs.
4.4 Creation of complex biological preparations for increasing the productivity of agricultural crops
In recent years, there has been an increased interest in the use of biologics in the fight against phytopathogens, as evidenced by the exponential growth of the global market for biopesticides from 800 million US dollars in 2014 to 2.8 billion US dollars at the present time [62]. Biologics are successfully used to fight fungal diseases of corn, beans, and soy [63-65]. Potential benefits of using biologics include reducing the use of chemicals in agriculture and the possibility of increasing organic production.
Therefore, the creation of biologics to increase the yield of grain crops based on microorganisms with growth-stimulating and antimicrobial activity for the conditions of Northern Kazakhstan is an urgent problem.
As a result of the research, biologics based on microorganisms with growth - stimulating and antimicrobial activity were created to increase the yield of grain crops- the “AgroBioFert” biologics and biologics based on the strains B. megateriumaa8, B. megateriumaa15, B. subtilisAS14 and B. subtilisAS29
As a result of the work carried out in 2018-2020, the modes of deep cultivation of B. megaterium AA8, B. megaterium AA15, B. subtilis AS14 and B. subtilis AS29 strains were selected in the Electrolux Fermentation fermenter with a volume of 100 liters. The optimal cultivation mode was selected for B. megaterium AA8 and B. megaterium AA15 the agitator rotation speed is 270±20 rpm and the aeration level is 0.5 l of air/l of medium/min. In this mode, the cell titer for B. subtilis AS14 was 1.0*109 CFU/ml, and for B. subtilis AS29-1.9*109 CFU / ml. 
A production batch of biologics based on B. megaterium AA8, B. megaterium AA15, B. subtilis AS14 and B. subtilis AS29 strains with a volume of 50 liters was obtained in the Electrolux Fermentation fermenter. The technology of production of a pilot batch of the biological product “AgroBioFert” based on the strain of the rhizobacterium Bacillusmojavensis has been developed. The biological product provided a biological yield of 30.3 cwt/ha, which exceeds the control by 7.5 cwt/ha.
Optimal parameters of cultivation of the B. mojavensis – 2/14C strain were determined. The results of pathogenicity assessment of strains from “Nutritest” LLP (Appendix Е) were obtained. The strains of microorganisms deposited in the Depository of industrial microorganisms RSE on PVC “National center biotechnology”, MES RK, (Appendix Ж). A batch of biologics in liquid form with a volume of 6 liters with a titer of 1010 CFU/ml was obtained. The use of “AgroBioFert” biological product based on rhizobacteria Bacillus mojavensis had a positive effect on the grain quality. Thus, the highest protein content and the amount of gluten was observed in the experimental version: the Drug 15.6% 31.5%; relative to the control version 14.4% - 26.6%, respectively (Appendix И). On the basis of the results obtained, test certificates of a biological product for spring soft wheat were obtained (Appendix И). Regulatory and technical documentation has been issued and approved for the Developed agrobiofert biological product (Appendix К). An application for a patent for agrobiofert Biofertilizer based on the Bacillus mojavensis – 2/14C strain used to increase the productivity of grain crops (Appendix Г). 
To increase the yield of legumes based on the Association of nitrogen-fixing microorganisms, a biological product based on the Rhizobium SP.Rh-1 strain was developed, which provided a pea grain yield of 13.0 cwt/ha, exceeding the control by 1.38 cwt/ha (12%).
Bacterial fertilizers not only increase the content of mobile biologically available forms of macro-and microelements in the soil, but also stimulate plant growth, as well as perform phytosanitary functions, increasing plant resistance to infections. Fertilizers based on nitrogen-fixing microorganisms are the most common type of bacterial fertilizers. Symbiotic and associative nitrogen fixation are an additional source of nitrogen nutrition for plants, which increases the productivity of crop production, preserves and replenishes soil nitrogen reserves, and reduces the cost of mineral fertilizers.
4.5 To develop technological maps for the cultivation of agricultural crops, taking into account the elements of precision farming
During 2018-2020. work was carried out to accumulate data and clarify the activities included in the technological map on the basis of field experiments in No-Till systems, minimal and traditional cultivation technologies in the system of crop rotation with the differentiated use of mineral fertilizers, plant protection products and refinement of technological methods.
Technological maps should be focused on modern trends in agriculture and crop production, based on the principles of resource conservation and environmental safety.
 The preparation of a technological map is carried out in the order of determining the list of operations of an agrotechnical nature, indicating the features of a particular technique and the material and technical means and labor costs used in this.
In the precision farming system, as in traditional systems, depending on the specification and technical equipment of farms, technologies with different intensification levels are used, which are usually classified into traditional, minimum and zero (Table 20).
   When using minimum and zero technologies, it is necessary to provide for the main deep tillage once every four years on soils, the equilibrium density of which exceeds the optimum limit for crop development.
The work on the formation of basic technological maps for the main crops is consistent with the specialization of the region, taking into account the soil zonal features (Table 21).
    The technological map is a complex of agrotechnical measures performed in a certain sequence, aimed at satisfying the biology of the culture and obtaining the planned yield of a given quality. Technological maps should be focused on modern trends in agriculture and crop production, based on the principles of resource conservation and environmental safety.  
The preparation of a technological map is carried out in the order of determining the list of operations of an agrotechnical nature, indicating the features of a particular technique and the material and technical means and labor costs used in this. 
The detailed technological map contains the following information: serial number - a code assigned to each type of work; a list of all types of work planned for implementation; basic agrotechnical requirements for crop cultivation (seeding depth, seeding rate, etc.); calendar terms of work; scope of work in physical hectares, tons, ton-kilometers for each job; the composition of the machine-tractor unit and the number of machines in the unit; number of personnel serving the unit during one shift, workers per tractor / unit; unit output rate per shift; fuel consumption rate per 1 hectare; the amount of remuneration for fulfilling the production rate for operations. 
Table 20 - List of technological processes for the cultivation of grain crops (wheat, barley) using advanced technologies

	№
	Technological processes
	Soil processing technology

	
	
	    soil protection
	minimal
	zero

	Fallow treatment

	1
	Flat-cut deep processing (in autumn after harvesting)
	+
	±
	-

	2
	First snow retention
	+
	-
	-

	3
	Second snow retention
	+
	-
	-

	4
	
Early spring harrowing
	+
	+
	-

	5
	Soil rolling
	+
	-
	-

	6
	First cultivation
	+
	+
	-

	7
	Second cultivation with seeding curtains
	+
	+ (without sowing the wings)
	—

	8
	Herbicide treatment
	—
	+
	+  
(twice)

	9
	Third cultivation
Third cultivation
Third cultivation
Third cultivation
Third cultivation
Third cultivation
Third cultivation
	+
	-
	-

	10
	
Flat cut deep machining
	+
	±
	

	1 culture after fallow (wheat, barley)

	1
	Early spring harrowing
	+
	+
	+

	2
	Soil rolling
	+
	-
	-

	3
	Chemical treatment before sowing
Chemical treatment before sowing
Chemical treatment before sowing
Chemical treatment before sowing
	—
	±
	+

	4
	Presowing cultivation followed by packing
	+
	±
	—

	5
	Sowing
	+
	+
	+

	6
	Rolling crops
Rolling crops
Rolling crops
	+
	±
	-

	7
	Herbicidal treatment for vegetation
	+
	+

	8
	Grain harvesting
	+
	+ with the formation of stubble wings

	9
	Grain cleaning
	+
	+
	+

	2-3 культура после пара

	1
	First snow retention
	+
	-
	-

	2
	Second snow retention
	+
	-
	

	3
	Early spring harrowing
Early spring harrowing
Early spring harrowing
Early spring harrowing
	+
	+
	•

	
	Soil rolling
	+
	-
	

	4
	Chemical treatment before sowing
Chemical treatment before sowing
Chemical treatment before sowing
	—
	+
	+

	5
	
Presowing cultivation followed by packing
	+
	±
	_

	6
	Sowing
	+
	+
	+

	7
	Rolling crops
Rolling crops
Rolling crops
	+
	±
	-

	8
	Herbicide treatment
Chemical treatment before sowing
Chemical treatment before sowing
	+
	+

	9
	Cleaning
	+
	+ with the formation of stubble wings

	10
	Grain cleaning
	+
	+
	+

	11
	Basic machining (flat cut deep machining or crevice)
	+
	± crevice
	—




Table 21 - Agroclimatic, soil conditions and cadastral assessment of arable land in Akmola region, (Data from Akmolagiprozem)

	
Natural and agricultural
zone
	Type (subtype) of soil
	
Area, thousand hectares
	
Weighted average score
bonitet

	Steppe 
Subzone of ordinary chernozems:
GTK 0.9-1.1; humidification coefficient 0.4-0.45; the sum of active temperatures (above 10 ° C) 2100-2200.
Subzone of southern chernozems:
GTK 0.8-1.0; Moisture coefficient 0.35-0.4; the sum of active temperatures (above 10 ° C) 2200-2300.
	Chernozems
ordinary


Southern chernozems
	632,9




1203,9
	58,6




45,1

	
DRY STEPPE
Subzone of dark chestnut soils:
GTK 0.7-1.0; humidification coefficient 0.32-0.35; the sum of active temperatures (above 10 ° C) 2300-2350.
Subzone of southern chernozems:
GTK 0.5-0.6; Humidification coefficient 0.30-0.32; sum of active temperatures (above 10оС) 2350-2400
	Dark chestnut

Chestnut
	2320,1


375,0
	33,3


29,7



In the system of precision farming, as in traditional systems, depending on the specification and technical equipment of farms, technologies with different levels of intensification are used, which are usually classified into traditional, minimum and zero. 
Electronic maps in precision farming technologies are classified into preliminary and operational. The basis for the differentiated tillage, fertilization and sowing are preliminary geophysical and agrochemical maps, which are drawn up once every 4-5 years. Differentiated operations for the care of crops are carried out on the basis of operational maps of the vegetation index, weediness of crops, the development of diseases, etc. This type of maps is compiled annually, based on operational data of remote sensing - space or air images. 
According to the tasks of the current project, in the reporting year, a typical flow chart for the cultivation of spring wheat was worked out, containing the basic elements of the precision farming system (Table 22).





  Table 22 - List of basic technological operations with elements of precision farming for traditional technology of cultivation of spring wheat.


	Stages
cultivation technologies
	Name  technological
operations
	Justification of the basic elements of the exact  farming

	
Preparatory and sowing work
	Deep processing
soil
	It is carried out differentially, based on a preliminary geophysical map, using a parallel driving system

	
	Snow retention *
	Conducted using a parallel driving system

	
	Early spring harrowing (moisture closure)
	

	
	Intermediate
tillage *
	

	
	Presowing
tillage
	

	
	Sowing with introduction
fertilizers
	Provoditsya differentsirovano, na osnovanii predvaritel'noy geofizicheskoy i agrokhimicheskoy kart, s primeneniyem sistem parallel'nogo vozhdeniya i otklyucheniya soshnikov pri perekrytii poseva
It is carried out differentially, based on preliminary geophysical and agrochemical maps, using parallel driving systems and disabling the openers when overlapping sowing

	
Crop care
	Herbicidal
crop processing
	It is carried out in a differentiated manner, based on an operational map of crop contamination with the use of a section shutdown system when overlapping

	
	Fungicidal
crop processing
	It is carried out differentially, on the basis of an operational map of the development of diseases using a system for disabling sections when overlapping and parallel driving

	
	Foliar
 top dressing 1
	It is carried out in a differentiated manner, based on the operational map of the vegetation index using a system for disabling sections when overlapping and parallel driving

	
Harvest
	Foliar
top dressing with fungicides *
	It is carried out differentially, on the basis of the operational map of the vegetation index and the development of diseases, using a system for disconnecting sections when overlapping and parallel driving

	
	Insecticidal
treatment *
	It is carried out using the system of disconnecting sections when overlapping and parallel driving

	
	Mowing into swaths
	Conducted using a parallel driving system

	
	Selection and threshing of rolls
	Conducted with the use of yield monitoring systems and parallel driving

	* - the need for operations is established depending on the conditions of the year



  Appendix Л - Technological maps contains samples of technological maps of spring wheat cultivation in the system of minimum technologies in the subzone of southern carbonate chernozems of Akmola region.
4.6 To develop guidelines for large-scale replication and adaptation of precision farming technology
  In the process of work for 2018-2020, the collection and generalization of the results and data on the effective use of precision farming technologies was carried out to develop methodological and practical recommendations for the dissemination and adaptation of precision farming technology in the cultivation of agricultural crops in Northern Kazakhstan and Akmola region.
Based on the results obtained, methodological and practical results were prepared on the effective application of the main elements of precision farming, such as parallel driving systems, systems for differentiated fertilization and pesticides, crop mapping systems, systems for remote monitoring of crops (Appendix A) 
Methodological recommendations have been developed for conducting agrochemical survey of agricultural land, the use of which will increase the efficiency of agrochemical survey on the territory of the Akmola region and the Republic of Kazakhstan (Appendix A)
In connection with the increase in the volume of agrochemical surveys, it is necessary to use new methods and methods of examination and analytical work, which allow the rapid selection and analysis of soil samples.
It is obligatory to use GPS- navigators, which will record the selection of soil and allow tracing the dynamics of the content of nutrients over time. The use of navigation equipment makes it possible to increase the accuracy of repeated determination with an accuracy of up to 30 cm.
Automatic soil sampling allows to significantly speed up agrochemical field survey. 75 hectares, and accordingly a field of 400 hectares has only 5 elementary plots. Productivity of samplers can reach the following parameters - taking one sample up to 8 seconds, or 420 samples per hour. 
An important aspect is the automation of agrochemical methods of soil analysis. In the practice of agrochemical services of the Russian Federation, the Republic of Belarus and the Republic of Kazakhstan, the use of production lines (based on CIAC-P) has become widespread, which significantly accelerate the determination of nutrients in the soil. Equipped with full-cycle production lines, it is possible to determine 100,000 soil samples per year or 500 samples per day.  To determine the microelement composition of soils, an automated system of high-speed soil analysis - ASVA - P and a set for the determination of trace elements - KOMI - P. are used, which allows simultaneously carrying out 1000 samples per shift according to the following pH, NO3, K2O, P2O5, Cu, Zn, Fe, Mn, exchangeable forms of Ca, Mg. 
Along with laboratory research, the method of using field tools for precision farming was also worked out.
Work has been carried out on the application of the method of photometric diagnostics of spring wheat in experiments with increasing doses of nitrogen fertilizers. The research results indicate the possibility of operational control of agrocenosis, control of the supply of macro - and microelements of plant nutrition. Work has been carried out to fine-tune the methodology for using unmanned aerial vehicles (UAVs), yield monitoring systems to obtain operational information and adjust the production process.
In all areas of work, practical and methodological recommendations have been formed and replicated, the experience of using elements of precision farming is promoted in the knowledge dissemination system. 
4.7 Designing a productive agricultural farming system
The State Program "Digital Kazakhstan", adopted by the Resolution of the Government of the Republic of Kazakhstan No. 827 dated December 12, 2017, outlines the active digitalization of agriculture as one of the 5 priority areas for the implementation of the Program [1], and defines the development of a management system based on the use and implementation of digitalization and technologies precision farming, providing progressive crop productivity and reducing negative impact on the environment.
The farming system should correspond to the modern technological level of production, for which it is necessary to use modern means and capabilities of information and GIS technologies, diversify cultivated crops, and intensify the use of macro- and micronutrient fertilizers.
The development and development of scientific and technological achievements in production will ensure the transition to a new quality of growth in the agricultural sector, the formation of a new structure of agribusiness. 
The technological basis of the farming system is a farming system that meets the requirements and includes systems of crop rotation, fertilizers, soil cultivation, plant protection, and seed production. 
In 2018-2020. a review and analysis of the soil and climatic conditions of agricultural production in the Akmola region was carried out, the experience of the crop growing industry was summarized, and the typification of agricultural enterprises was carried out. The materials of the Akmola regional agricultural department, the statistics department of the Akmola region, the Committee for Land Management of the Ministry of Agriculture of the Republic of Kazakhstan, the RSE "Kazhydromet", data from industrial experiments and scientific research were used as an information base. The results of the work are summarized in the Recommendations for agricultural production in the Akmola region in the system of precision farming (Appendix A) 
The basis for the development of an industrial agricultural system of farming is the Program for the Development of Agriculture of the Akmola Region for the period 2018-2020.
The structure of the industrial agricultural system of farming for the Akmola region includes an overview, analysis and opportunities for improving it within the system of precision farming in the following sections: natural and climatic characteristics of the region; the state of agricultural production; location and specialization of agricultural production; crop cultivation technologies; crop rotation system; fertilizer system; plant protection system from pests, weed diseases; cultivated crops, varieties; technical support of agricultural production; crop production economics; improvement of the technology of cultivation of crops, production and organizational and economic activities, taking into account the indicative indicators of the digitalization program and the introduction of elements of precision farming. 
According to the Statistics Agency of the Republic of Kazakhstan, the following structure of sown areas has developed in Akmola oblast: grain crops account for 89.9%, of which wheat - 79.6%; oilseeds - 4.5%; silo - 0.2; herbs - 4.9%; vegetable - 0.5%.
Despite the diversification of crop production, over the past 5 years, the share of wheat has decreased by only 3%, while the share of oilseeds has increased by 15%, and fodder crops have even decreased by 12%.Since the largest share in the structure of sown areas is also occupied by grain crops, the predominance of monoculture (wheat) remains, which, given the large areas of cultivation of crops, leads to the fact that field work, especially in the spring and autumn periods, is carried out in violation of agrotechnical terms due to for the lack of equipment in the farms (tractors, seeders, seeding complexes, combines, etc.) for the timely sowing campaign. 
  Currently, the Akmola region has: tractors - 15.8 thousand units, combines - 8.6 thousand units, high-performance seeding complexes - 1.1 thousand units, grain seeders - 16.8 thousand units, freight cars - 4.7 thousand units, tractor trailers - 7.6 thousand units, a significant part of which has a wear rate of 70-80%.The development of an updated agricultural production system of farming based on digitalization and precision farming can significantly increase the efficiency of agricultural production in Akmola region.
4.8 Differentiation of technological methods of crop cultivation and agrotechnical parameters of crop production
A differentiated approach to carrying out technological operations, such as soil cultivation (optimization of agrophysical parameters), the introduction of mineral fertilizers, the use of plant protection products is the main condition for reducing the spatial variability of fertility parameters and, as a consequence, crop yields.
In the reporting period 2018-2020 at the precision farming landfill, studies were continued to study the effect of differentiation of soil cultivation as a basic technological element in the precision farming system on yield (table 23).
The yield of spring wheat in a fallow field with a minimum tillage system and the No-Till system exceeds the yield of spring wheat in a traditional tillage system by 40.0 and 45.2%, respectively. Similar results were obtained in the cultivation of spring wheat on stubble.
  
Table 23 - Influence of tillage systems on the yield of spring wheat, SPCGF named after A.I. Barayev, 2018-2020

	Processing system
soil
	Productivity, c / ha

	
	Over the fallow field
	By stubble predecessor

	Traditional - flat-cut processing by 25-30 cm.
	21,2
	16,8

	Minimum - flat-cut processing by 10-15 cm.
	29,7
	26,4

	No-Till -  Без обработки
	30,8
	27,0



  Analysis of long-term data and the results of 3-year studies indicate that differences in the potential and effective soil fertility make it possible to choose an acceptable tillage system. Technological characteristics and parameters such as anti-erosion resistance, the distribution of plant residues, the water-physical properties of the soil are changed by the methods of soil cultivation and are targeted to the requirements of the precision farming system to increase the productivity of a particular agrocenosis.
  It is also important to take a differentiated approach to such an agricultural technique as the sowing time. Knowing the optimal conditions for germination and emergence of seedlings and further development of spring wheat, it is possible to postpone sowing dates from early to late, depending on the weather and climatic conditions of the year. The forecast of the probability of a particular weather scenario determines the sowing time of spring wheat and the corresponding yield (table 24).
Also, the seeding rate of the crop, which changes depending on soil and weather conditions, requires a differentiated approach. In conditions of sufficient moisture, the highest yield is formed at rates of more than 2.5 million germinable seeds. In drier years, the advantage also remains with the rates of over 2.5 million germinable seeds, the difference in yield does not exceed 1 centner / ha. On average, over the years of research, the highest yield was obtained on the variant with a seeding rate of 3.0 million viable seeds per hectare, but the increase in relation to the seeding rate of 2.0 million viable seeds per hectare did not exceed 2 c / ha. Therefore, the use of the upper seeding limits is recommended when there is a large amount of moisture in the soil before sowing. With a lack of moisture, lower seeding rates for spring wheat are economically more profitable, since the difference between the extreme variants in terms of weight is about 1.0 centners of seed grain. 

Table 24 - Productivity of spring soft wheat depending on the sowing period

	Sowing time
	Productivity, c / ha

	
	2018 y
	2019 y
	2020 y
	2018-2020 yy.

	5 may
	28,2
	16,4
	21,3
	22,0

	10 may
	29,7
	16,0
	22,8
	22,8

	15 may
	28,4
	16,4
	24,4
	23,1

	20 may
	25,6
	16,5
	23,4
	21,8

	25 may
	21,3
	17,2
	23,1
	20,5

	30 may
	20,0
	16,3
	22,3
	19,5

	4june
	22,2
	17,5
	21,6
	20,4

	НСР0,95
	3,3
	-
	1,5
	


   
One of the important elements of precision farming is the differentiation of the application of herbicides, when the consumption of the applied working solution corresponds to the presence and number of weeds. This approach significantly reduces the consumption of water for treatment and, accordingly, significantly reduces the cost of the herbicide. The technology and effectiveness of this approach is set out in the recommendations for differential herbicide application (Appendix A) 
The efficacy of differential application of glyphosate-containing herbicides is shown in Table 25.
With the differentiated application of a continuous herbicide based on glyphosate Uragan Forte 500, v.p. with a dosage of 2.0 l / ha in the field, where the growth density was 28 pcs / m2, 48.5 l / ha of working solution is consumed, and this saves 51.5% of the working solution and 1.1 l; herbicide versus continuous spraying per hectare. 
Under the conditions of 2020, with the differentiated application of a continuous herbicide based on FARAON GOLD glyphosate, 54% w.r. with a dosage of 2.0 l / ha in a fallow field on an area of ​​44 hectares, the amount of the working solution outflow was 29.5 l / ha, which amounted to 80.3% saving of the working solution compared to continuous spraying, where 150 l / ha is consumed per hectare. ha of working solution. 



Table 25 - The effectiveness of the use of differentiated application of herbicides in the fallow field and the dependence of the flow rate of the working solution on the density of weed growth, SPCGF named after A.I. Barayev, 2019

	Drug application option
	Weed growth density pcs / m2

	
	28
	41
	53
	81
	118

	
	Consumption of working solution, l / ha

	Differentiated herbicide application, l / ha
	48,5
	56,9
	67,2
	79,3
	100

	Traditional (continuous) application of herbicide, l / ha
	100
	100
	100
	100
	100


  
The spatial intra-field variability of such important factors of fertility as the content of mobile nutrients - nitrogen and phosphorus - is also one of the problems of optimizing the mineral nutrition of cultivated plants, which significantly limits the productivity of agrocenosis.
Therefore, now, to equalize the levels of fertility, the differentiation of the technological level of measures for sowing, fertilizing and applying herbicides, or, in other words, variable rate technology (TNP), is becoming widespread [70]. The technology of variable rate setting (TPN) in the cultivation of agricultural crops is practically the central element of precision farming technology, which makes it possible to process fields adequately to soil-plant-landscape conditions and carry out agrotechnical methods of growing plants according to a given criterion of efficiency.
With regard to the use of fertilizers, the solution to this problem in the precision farming system is proposed in the form of a differentiated application of mineral fertilizers.
Differentiated fertilization allows: to increase the efficiency of agricultural production; reduce the cost of using fertilizers; improve the system for making management decisions; reduce environmental pollution;
The technological process of the differentiated application of fertilizers in the precision farming system consists of the following stages of work: carrying out an agrochemical examination with a certain frequency of sampling, their analysis; formation of a cartogram of the supply of nutrients and calculation of the required doses of application; formation of a working card for the on-board computer of the unit; software and hardware for the differentiated introduction of chemicals.
During 2018-2020. the method of determining the variability of fertility indicators and technological methods of differentiated application of nitrogen and phosphorus fertilizers were worked out.
Table 26 shows the results of the efficiency of differentiated fertilization in 2019-2020. in the fields of an exact polygon 
An increase in productivity was noted from the differentiation of rationing of fertilization with a 1-hectare survey grid. Under the conditions of 2019, the increase in the yield of spring wheat relative to the traditional approach was 2.8 c / ha, in the conditions of 2020 1.8 c/ ha

Table 26 - Yield of spring wheat depending on the method of differentiated fertilization, SPCGF named after A.I. Barayev

	Cultivation technology
	2019
	2020

	
	accounting
area, ha
	yield, c / ha
	accounting
area, ha
	yield, c / ha

	Traditional technology (no variable rate setting)
	82,9
	14,6
	59
	21,5

	Precision farming technology with variable rate setting on a 5-hectare survey grid
	68,3
	16,0
	65
	18,9

	Precision farming technology with variable rate setting for 1 hectare survey grid
	174,4
	17,4
	170
	23,3



During the work, the modernized Burgo seeding complex with a Buhler tractor, equipped with an experimental model of a universal navigation system for control and monitoring of differentiated fertilization, was used, a John Deere seeding complex and an Amazon seeding complex, equipped with differential fertilization systems.
On the basis of production data, the calculation of the savings in fertilizers during the differentiated application of fertilizers in the fields of the demonstration polygon of precision farming of the N.N. A.I.Baraeva in the 2020 season on fields 34 and 39 when sowing spring wheat (Appendix М).
Along with the development and further deepening of the differentiation of technological methods, work continued to improve the agrotechnical parameters of crop production together with the Kostanay branch of the SPC Agroengineering LLP. Agrotechnical requirements for the main technological processes in the cultivation of agricultural crops in the precision farming system are formed for three main technologies: soil protection, minimum, zero. The formation of agricultural requirements was carried out on the basis of the recommendations of the Research Institute of Agriculture and experimental stations of the zone, works of research and educational institutions, monographs and other materials, as well as on the basis of experimental data obtained in 2018-2020. 
Agrotechnical requirements for the quality of field work are the technological standard and its permissible deviations, which ensures the maximum efficiency of the performed reception and creates optimal conditions for carrying out subsequent mechanized work. 
A descriptive and regulatory part is developed for each of the technological processes, which includes the following points, namely: purpose, conditions, requirements for the process and requirements for the unit. The formation of requirements is based on the recommendations of the Research Institute of Agriculture and experimental stations of the zone, the works of research and educational institutions, monographs and other materials. 
In general, the formed agrotechnical requirements consist of 20 main technological processes that can be used both for the cultivation of grain crops (wheat, barley), and for the cultivation of corn for silage, soybeans. This is due to the fact that the same technological processes (snow retention, early spring harrowing, pre-sowing cultivation, rolling, etc.) can be used to cultivate different crops using different technologies.
When forming the requirements, the zonal features of the cultivation of agricultural crops, as well as the existing requirements for the processes and recommendations for the use of agricultural machinery in the northern region of Kazakhstan were taken into account. The formed requirements for each technological process consist of four main sections: purpose; terms; process requirements; unit requirements. In addition, in the formation of agrotechnical requirements for the main technological processes, the features and advantages of using agricultural machinery in the system of precision farming were taken into account. In particular, the possibility of equipping equipment with elements of a precision farming system was taken into account: remote monitoring systems for equipment with the installation of GPS trackers on tractors; fuel consumption sensors; processing quality control systems; equipment navigation systems, etc.
Formed agrotechnical requirements for the main technological processes in the cultivation of agricultural crops are presented in Appendix M - Agrotechnical requirements for the main technological processes in the cultivation of crops. 
4.9 Formation of optimal complexes of machines and equipment for promising technologies for the cultivation of crops according to the system of precision farming for the Akmola region
One of the most important components of the efficiency of agricultural production is its technical support that meets modern requirements. 
  It is only possible to ensure profitability and maximum return in the cultivation of crops and the industry as a whole by switching from costly agricultural technologies to resource and energy saving technologies using digital technologies in crop production, in particular, precision farming systems.
  To implement a systematic approach to the introduction of precision farming in the agro-industrial complex, which ensures the effective use of all constituent elements, it is advisable to develop optimal complexes of machines and equipment for the production of crops in the precision farming system. The main goal of the formation of optimal complexes of machines and equipment is the establishment of an interconnected rational set and agreed indicators of progressive technologies and technical means that potentially provide the greatest effect on farms of various sizes and levels of economic and material and technical security. 
The purpose of the work is to substantiate the optimal complexes of machines and equipment for the comprehensive mechanization of crop cultivation in the system of precision farming, ensuring an increase in labor productivity up to 2-2.5 times in the main technological operations. 
To achieve the set goal for 2018-2020, the following tasks were identified: to collect and analyze scientific and technical information on technical means for growing crops in the precision farming system, to form a database of machines and equipment for growing crops in the precision farming system, to develop technical specifications for the transfer of its most effective elements to the applied technical means and natural production conditions, to carry out comparative tests of technical means for sowing, plant protection, technical means for basic tillage, harvesting spring wheat in the precision farming system and prepare a test report, draw up agrotechnical requirements for the main technological processes in the cultivation of agricultural crops, taking into account the use of elements of the precision farming system, transfer and adapt the most effective elements of precision farming systems to the applied technical means and natural production conditions, conduct their preliminary and production tests, substantiate the optimal complexes of machines and equipment for the comprehensive mechanization of crop cultivation in the precision farming system for different levels of equipment of farms in the Akmola region and develop recommendations for their use, develop technological regulations for the cultivation of agricultural crops. 
The following available sources of information were used to select and substantiate the direction of research, to study the state of the issue of determining the purpose of work and tasks, research methods [71 - 91]. For the period 2018-2020 the following results were obtained.
A database of machines and equipment for the cultivation of crops in the system of precision farming has been developed, which consists of three main blocks: natural production conditions of the Akmola region; equipment for cultivation and harvesting of agricultural crops; digital systems and equipment for precision farming. The blocks in total contain 18 modules, in which information about the technical means of one or more functional purposes is grouped.
The block "Natural and industrial conditions of the Akmola region" contains the modules "Field indicators" and "MTP farms in the Akmola region". The block "Equipment for the cultivation and harvesting of agricultural crops" includes technical information on 1281 units of equipment for sowing, harvesting, machines for soil cultivation, etc. The block "Digital systems and equipment for precision farming" contains information on 311 units of digital systems and equipment (Appendix Н).
  Technical specifications have been developed for the transfer of the system of differentiated application of mineral fertilizers to wide-grip machines to tractors of traction class 5-6, seeding monitoring systems for seeders of the SZS type (Appendix Н).
  Preliminary tests of the Argonaut seeding monitoring system were carried out on a seeding unit of five SZS-type seeders and the Agronavigator batcher of a differential fertilizer application with a wide-grip machine with a class 6 tractor (Appendix П).
Comparative tests of technical means for sowing, plant protection, basic tillage and harvesting of spring wheat, equipped with systems of parallel and automatic driving of units, have been carried out. It has been established that the use of these systems makes it possible to increase productivity by 3.0 ... 9.9%, to reduce fuel consumption by 1.2 ... 6.9%, the dose of technological material (seeds, herbicides) by 3.0 ... 7.4% and the total cost of operating equipment by 2.7 ... 6.9%. Comparative test reports were prepared (Appendix П).
  Production tests of the adapted seeding monitoring system "Argonaut" to SZS type seeders found that it allows to reduce the proportion of siftings by 1.7 times, to increase productivity per hour of shift by 3.9%, and to reduce specific fuel consumption by 4.0%. The annual economic effect from the application of the seeding monitoring system is at least 1113.6 thousand tenge. Production tests of the adapted system of differentiated application of mineral fertilizers "Agronavigator batcher" to a wide-grip cultivator-fertilizer with a tractor of class 6 established that it allows increasing the shift performance of the unit by 1.7%, reducing the specific fuel consumption by 1.7%, the actual dose of mineral fertilization. fertilizers by 58.6% and total costs by 24.8%. The annual economic effect from the application of the system of differentiated application of mineral fertilizers is at least 3518.8 thousand tenge. Acts of production tests of adapted systems have been prepared (Appendix П). 
  Optimal complexes of machines and equipment have been formed for the complex mechanization of crop cultivation in the system of precision farming for various categories and level of equipment of farms in the Akmola region, the use of which makes it possible to increase productivity by 1.7 ... 2.3 times in comparison with the existing fleet of agricultural machinery. Recommendations for their use have been prepared (Appendix A).
  Technological regulations have been developed for the cultivation of grain crops using soil-protective, minimum and zero technologies, corn for silage using soil-protective and zero technologies, soybeans using minimum technologies. Based on the results of the research, two applications for a patent of the Republic of Kazakhstan for an invention were prepared (Appendix Г) 
Compiled agrotechnical requirements for the main technological processes in the cultivation of agricultural crops, taking into account the use of elements of the precision farming system. The formed optimal complexes of machines and equipment for the complex mechanization of crop cultivation in the precision farming system are competitive in terms of their scientific and technical level in comparison with the best developments in this area.
The tasks set for 2018-2020 have been fully resolved.
4.10 Modern systems of technology management and analysis of economic activities of enterprises
In the processes of crop production in the system of precision farming, an enormous role is played by the use of integrated information and reference systems that consolidate a significant amount of data, streams of operational information that allow making correct management decisions.
  In the market for the provision of services of this kind, information products of various functional content, efficiency, convenience and cost are offered. These are such software products as ANT (Agro Network Technologies - Agrosmart KZ LLP), AGROSTREAM (TerraPoint LLP, RK), Cropio (RF). 
  The modern agricultural production management system covers all stages and functions of crop production and connects into a single system the central, head computer, terminals of agricultural machines, weather station data, results of agrochemical soil analysis, satellite information on plant development, technical and technological bases. The main purpose of using information and reference systems is to increase the level of production management, improve logistics, reduce costs, increase yields, improve product quality, and improve the environmental friendliness of production.
 Depending on the developer, such software products have similar functionality, which includes various modules and blocks.
As an example, a functional description of the service "Agro Network Technologies (ANT)" used in the SPCGF named after. A.I. Barayev since 2018.
The service includes:
A) Inventory of means of production
1. Creation of an enterprise structure in the system;
2. Loading a vector of fields;
• unloading or outlining the vector of fields;
• inventory of fields, comparison of fields and departments;
3. Maintaining a register of equipment;
• establishment of traction equipment;
• establishment of executive units;
4. Keeping staff;
5. Maintaining a register of varieties and hybrids of agricultural crops;
6. Maintaining a register of plant protection products;
7. Maintaining a register of fertilizers;
8. Maintaining a register of other inventory items;
9. Drawing on the scheme of the enterprise of other objects (warehouses, buildings, structures, etc.).
B) Business planning
1. Creation of used technological maps;
• maintaining a register of used cultivation technological maps;
• selection of options for technological maps from available;
2. Establishing the history of crop rotation in the fields;
• keeping the history of crop rotation (if any);
• introduction of current crops growing in the fields;
3. Establishment of used varieties and hybrids, plant protection products and fertilizers in the field.
4. Entering information about the AXO fields of the enterprise;
• creation of zones and tracks of soil sampling within the field;
• unloading of sampler tracks and analysis results
• construction of maps of distribution of substances in the soil; 
• entering the results of ACS of previous years.
5. Creation of a planned crop rotation, planning of operations in the fields.
• planning crops for the fields in the coming season;
• planning of technological operations;
• planning of equipment and trailed units;
• human resources planning;
• identification of needs for fertilizers and plant protection products.
6. Creation of maps of differentiated fertilization based on the results of agrochemical survey, satellite imagery.
7. Unloading mission maps for "smart technology" 
C) Monitoring tasks
1. Connecting the fields of the enterprise to the satellite monitoring system.
• receiving satellite images with a resolution of 30 and 10 meters, taking into account cloudiness, at least once a month;
• calculation of vegetation indices;
• calculation of the crop rating in the context of fields.
2. Receiving data from physical meteorological stations available to the Customer.
• coordination of data transmission protocols with the provider of weather stations;
• registration of weather stations in the Service.
3. Obtaining meteorological data from open sources.
4. Receiving data from sensors of "smart technology". 
5. Connection of equipment monitoring means:
• coordination of protocols with a telematic service provider;
• registration of tracks in the system.
6. Tracking the actual implementation of planned works and technological operations in the fields.
7. Creation and parameterization of an agroecological survey.
Reporting
1. Formation of reporting on the required amount of plant protection products and fertilizers, taking into account planning;
2. Formation of management reporting on the implementation of planned operations;
3. Formation of reporting on the results of monitoring the state of crops.
4. Formation of a report on the structure and yield;
5. Formation of reporting on predecessors;
6. Ability to import / export 1C.
A generalized preliminary analysis of the effectiveness of the ANT analytical reference system shows that a reliable information base is being created on the farm, the preparation of reports and documents is unified, land use efficiency is increased, planning accuracy is increased, and the personal responsibility of workers is increased. As a result, such a system provides an average saving of fertilizers and seed material - about 10%, increases yields by 15%, increases profits - up to 30%. 
The calculation of economic efficiency made by the Analytical Center for Economic Policy in the agro-industrial complex (APPENDIX Р) in relation to the landfill of precision agriculture SPCGF named after. A.I. Barayev showed that with 5,000 hectares of sown area and an initial yield of 18 c / ha, the economic effect from the introduction of ANT IS amounted to 31.2 tenge of benefits per 1 tenge spent on the implementation and operation of the system.

CONCLUSION
In order to demonstrate the effectiveness of specific agricultural technologies in the conditions of Akmola region, a demonstration landfill for real agriculture with an appropriate level of technical, agrochemical, information and meteorological support was created on an area of ​​3,000 hectares.
The actual agricultural landfill includes:
- experimental production areas located on agricultural lands and field crop rotations; 
- experimental research sites and long-term stationary field experiments located on them, short-term stationary and non-stationary field experiments and nurseries, perennial plantings, exhibition fields;
- the territory of the field brigade, where the staff building, warehouses, boxes and partitions for equipment are located; 
- machine yard with grain storage area, warehouses, boxes and partitions;
- steppe roads and crossings.
The activity of the demonstration landfill of real agriculture is regulated by the Rules and the passport of the experimental-technological platform of real agriculture.
Methods of agrochemical inspection of soils of Akmola region were developed, the parameters of variation of soil fertility indicators were determined. Recommendations for agrochemical inspections have been developed
Methods of creating electronic maps of fields, agrochemical cartograms, maps of tasks for differentiated application of fertilizers were tested. Technological methods and systems of specific farming: differentiated introduction of fertilizers and plant protection products, dual system, productivity monitoring system, remote monitoring system of agricultural machinery, aviation and satellite field monitoring system have been adapted and introduced.
An information and expert system to ensure agricultural production has been introduced into production management.
  The main technological elements of growing crops that meet the specific requirements of agriculture have been clarified: crop rotation, tillage, sowing rates and timing.
  As part of increasing the productivity of the fields, an improved variety of wheat was obtained by accelerating the selection process.
  During the period 2018-2020, work was carried out on the economy of the transition of farms with different technical equipment to specific agricultural technologies. Economic models for the transition and implementation of specific technologies for low, medium and high-tech model farms of Akmola region were developed, cost-recovery analysis was conducted, taking into account the costs of using the proposed technologies per 1 hectare. 
  In order to increase the productivity of agricultural crops in the direction of production of biological drugs received 2 drugs for cereals and 1 drug for legumes, developed regulations for their production. Recommendations for the use of drugs have been developed.
  The main technological maps of crop production were formed, taking into account the regional specifics of the region and taking into account the purpose of specific agricultural technologies
  Based on the results obtained, methodological and practical results were prepared for the effective use of key elements of a particular crop, such as a system of double cropping, a system of differential application of fertilizers and pesticides, a system of crop mapping, a system of remote monitoring of fields.
  Review and analysis of soil and climatic conditions of agricultural production in Akmola region, experience in crop production, standardization of agricultural enterprises. The results of the work are summarized in the recommendations for agricultural production in the real farming system in Akmola region. 
  The technology of differentiated application of fertilizers and herbicides has been adapted and introduced. Save on fertilizers from 10 to 30%, plant protection products - up to 70%.
  Together with the Kostanay branch of LLP "Agroengineering SPC" improved agro-technical requirements to the main technological processes in the cultivation of crops in the real farming system. Methodical recommendations have been prepared.
  For different categories of farms and the level of equipment in Akmola region in the real farming system formed optimal sets of machines and equipment for complex mechanization of cultivation, the use of which will increase productivity by 1.7 ... 2.3 times compared to the existing fleet of agricultural machinery. Recommendations for their use have been prepared.
    Technological regulations for the cultivation of cereals on soil protection, minimum and zero technologies, corn for silage on soil protection and zero technologies, soybeans on minimum technology were developed.
  Experience was gained and an economic assessment of the use of a modern production management system (ANT-Agrosmart KZ) was conducted. The use of information and reference systems increases the level of production management, improves logistics, reduces costs, increases productivity and productivity. The economic efficiency of the introduction of IS ANT amounted to 31.2 tenge per 1 tenge spent on the implementation and operation of the system.
  The average yield of spring wheat on the lands of the actual agricultural landfill was 16,4 c/ha on the area of ​​1800 hectares, while according to traditional cultivation technology, respectively, with an average yield of 11.5 c / ha in the region – 14,.6 c / ha, 5 hectare grid -16,0 c/ha for actual farming technology with variable rationing, 17,4 c/ha for exact farming technology with variable rationing for 1 hectare of research grid.
For 2018-2020, 50 articles were published, 4 of them with an impact factor; RSCI - 1 article, KKSON - 2 articles. 10 patent applications filed.
18 training seminars, 3 field days, 3 conferences were held.
The execution of works is in accordance with the schedule and research program for 2018-2020 (Appendix C).
It is necessary to further expand and deepen work on the transfer and adaptation of precision farming technologies in the production of crop products according to the principle of "demonstration farms (polygons)".
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Растениеводство
Информация по хозяйствам Акмолинской области, использующие элементы точного земледелия
	№  п/п
	Уровень внедрения элементов точного сельского хозяйства
	Хозяйства
	Электронные карты полей
	Почвенный анализ/электронные агрохимичес-кие картограммы
	Метеостанции/ метео-данные
	Карта сорняков
	Автоматическое управления движением
	Дифференцированное внесение семян/удобрений
	Дифферен-цированное применение пестицидов
	GPS треке-ры
	Датчики урожай-ности
	Датчики расхода ГСМ
	Посевная площадь, га

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2019 год

	1
	Продвинутые хозяйства

	ТОО "НПЦ ЗХ им.А.И.Бараева"
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	3410,2

	2
	
	ТОО "Журавлевка-1"
	+
	
	+
	
	+
	
	
	+
	+
	+
	68043,1

	3
	
	ТОО "Дихан Плюс"
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	22441

	4
	
	ТОО "Белагаш"
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	25921

	5
	
	ТОО "Подгорное-1"
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	16247

	6
	
	ТОО "Жана Жол"
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	35209

	7
	
	ТОО "Новокиенка"
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	24735

	8
	
	ТОО "Труд"
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	19955

	9
	
	ТОО "Айбат"
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	17483

	10
	
	ТОО "Каражон"
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	25285

	11
	
	ТОО "Шункырколь"
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	21703

	ИТОГО
	
	11
	10
	11
	10
	11
	10
	10
	11
	11
	11
	280432,3
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В рамках проекта в целях пропаганды и распространения знаний  проходили следующие мероприятия:
2018 год 
Научно-практическая конференция: Инновационные технологии точного земледелия, 7 сентября; 
День поля:  Повышение  устойчивости  и экологичности  производства зерновых культур, 22 августа; Инновационные технологии точного земледелия, 7 сентября;
Семинары:
Приемы повышения продуктивности возделывания зерновых, масличных и зернобобовых культур, 5-6 апреля;
Использование инновационных технологий для ранней экспресс-диагностики заболеваний сельскохозяйственных растений(с участием ученых Ганноверского университета), 18 июля;
Опыт применения системы точного земледелия в Германии и проблемы практической реализации технологии точного земледелия (с участием эксперта  из Германии Волькмар Хербст), 13 августа;
Диверсификация сельскохозяйственных культур и технологии точного земледелия, 25 октября;
 Тренинг для специалистов по системе точного земледелия(эксперты из ФГБНУ Агрофизический НИИ, Россия ), 19-22 декабря
2019 год
Научно-практическая конференция «Вклад молодых ученых в инновационные технологии для АПК», 15 марта.
Дени поля:  Инновационные технологии на базе полигона точного земледелия, 22 августа, 23 августа;
Семинары:
Инновационные технологии точного земледелия, 14 февраля; 
Точное земледелие: новый этап в развитии IT-агрономии, 17 мая;
Инновации в области разработки приемов устойчивого сельскохозяйственного природопользования в условиях изменяющегося климата в районах сухих степей Казахстана и юго-запада Сибири(с участием иностранных экспертов России, Германии), 26 июня;
Новые и перспективные сорта кормовых культур для создания сенокосов и пастбищ, 12 июля;
Агрохимическое обследование (методы, задачи) и применение  минеральных удобрений при возделывании зерновых культур, 18 июля;
Перспективы и проблемы точного земледелия в северном Казахстане с участием иностранных специалистов из Германии, России и Беларуси, 18 сентября;
Точное земледелие в аграрном производстве: проблемы, решения, эффективность (с участием иностранных экспертов), 7 ноября;
2020 год
Международная научно-практическая конференция «Вклад молодых ученых в развитие почвозащитного земледелия», 8 октября.
Дени поля:  Интенсификация технологий возделывания сельскохозяйственных культур с элементами точного земледелия (онлайн), 17 августа; Полевой семинар с участием фермеров Акмолинской области, 8 августа.
Семинары:
Повышение устойчивости производства сельскохозяйственных культур в системе точного земледелия, 13-14 февраля, 18-19 февраля;
Научно-практические исследования и практические результаты, 21 февраля; 
Агрохимическое обследование и применение  минеральных удобрений (вебинар), 21 апреля;
Элементы точного земледелия в системе весенне-полевых работ (вебинар), 24 апреля;
Обучение (видеоконференция) инновационным технологиям, 10 июня;  
Современные методы селекции засухоустойчивых сортов для условий Северного Казахстана (с участием международного эксперта), 18 августа.



















Так же были изданы следующие рекомендации
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APPENDIX Б 
The position and the passport of the polygon

МИНИСТЕРСТВО СЕЛЬСКОГО ХОЗЯЙСТВА  РК
НАО «НАНОЦ»
ТОО «Научно-производственный центр зернового хозяйства им. А.И. БАРАЕВА»

УТВЕРЖДАЮ
Врио  Генерального директора 
[image: сканирование0016]ТОО «Научно-производственный центр 
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………………………Ирмулатов Б.Р..
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ПАСПОРТ 
ЭКСПЕРИМЕНТАЛЬНО-ТЕХНОЛОГИЧЕСКОЙ ПЛАТФОРМЫ
ТОЧНОГО ЗЕМЛЕДЕЛИЯ  «НПЦЗХ ИМ. А.И. БАРАЕВА»
[image: ]


ОБЩИЕ СВЕДЕНИЯ
Почвенно-климатические условия:
– южные карбонатные черноземы, 
- степная агроклиматическая зона,
- среднемноголетняя годовая сумма осадков – 320 мм.
Общая  площадь сельскохозяйственных угодий составляет 5 486 га
Площадь угодий под  экспериментально-технологической платформой точного земледелия  для производства семян и товарного зерна   – 3000 га.
 Структура посевов – пшеница 2000 га, ячмень 500 га, пар 500 га. 
Используемые сорта пшеницы – засухоустойчивые высококонкурентные районированные сорта отечественной селекции Астана, Шортандинская 2012, Шортандинская 95 ул., ячменя – сорт Сабир.
 Репродукция – суперэлита. Потенциальная урожайность – 35-40 ц/га.

Площадь угодий, опытных участков для  научно-исследовательских, опытных и селекционных  работ – 2 486 га 
Возделываемые  культуры  
Пшеница   Ячмень    Овес    Гречиха   Просо    Чечевица         Горох
Лен    Подсолнечник   Рапс    Донник    Кукуруза     Многолетние.травы 

1.Общие положения
1.1. Пилотно-демонстрационная площадка (полигон) точного земледелия является структурным подразделением  Научно-производственного центра зернового хозяйства им. А.И. Бараева  и представляет собой хозяйствующую, инновационную, демонстрационную, учебную, производственную площадку (полигон) для проведения фундаментальных и прикладных исследований, испытаний, первичной апробации и освоения новых аграрных технологий и техники, в том числе с применением элементов точного земледелия и положений по цифровизации АПК.
1.2.Материально-техническая база пилотно-демонстрационной площадки (полигона), далее - Полигон ТЗ, является собственностью Научно-производственного центра зернового хозяйства им. А.И. Бараева.
1.3. Пилотно-демонстрационная площадка (полигон) точного земледелия осуществляет свою деятельность в соответствии с уставом, приказами и распоряжениями Научно-производственного центра зернового хозяйства им. А.И. Бараева и настоящим положением.
1.4  Учет денежных и материально технических средств и всех хозяйственно финансовых операций, связанных с деятельностью Полигона ТЗ, ведется бухгалтерией ТОО «Научно-производственный центр зернового хозяйства им. А.И. Бараева» под руководством главного бухгалтера.
1.5 Пилотно-демонстрационная площадка (полигон) расположена на территории землепользования Научно-производственного центра зернового хозяйства им. А.И. Бараева (Шортандинский район, п. Научный) на землях сельскохозяйственного назначения. 

2. Цели Полигона ТЗ
Целями создания Полигона ТЗ являются:
-    апробирование и адаптация инновационных разработок (зарубежных и отечественных)  в сфере сельскохозяйственного производства и науки в производственных условиях; 
-    демонстрация результатов адаптации и внедрения инновационных разработок путем организации производственных и учебных опытно-демонстрационных мероприятий;
-   формирование и функционирование комплекса мероприятий по разработке, применению и трансферу знаний и производственного опыта, получаемых в рамках деятельности Полигона ТЗ

3. Основные задачи Полигона ТЗ
3.1 Производственная проверка новых научно-технических разработок и технологий, технических средств и продукции; 
3.2 Производство товарной продукции и ведение семеноводства (зерно, семена и др.) на опытных и опытно-производственных посевах в объемах, соответствующих возможностям опытных полей полигона ТЗ.
3.3 Обеспечение роста экономической эффективности производства растениеводческой продукции ТОО «Научно-производственного центра зернового хозяйства им. А.И. Бараева» на основе внедрения инновационных разработок науки, техники и передового опыта.
3.4 Пропаганда и распространение апробированных научно-технических разработок и технологий, передового отечественного и зарубежного опыта путем демонстрации их эффективности в действующем производстве.
3.5 Проведение производственного обучения студентов (учебная и производственная практика)
3.6 Организация производственного обучения, семинаров, стажировок и других форм обучения руководителей и специалистов агропромышленного комплекса;

4. Структура Полигона ТЗ
4.1 Полигон ТЗ  включает в себя: 
- опытные производственные поля, расположенные на землях сельскохозяйственного назначения, и развернутыми на них полевыми севооборотами; 
- опытные исследовательские участки и расположенными на них многолетними стационарными полевыми опытами, краткосрочными стационарными и нестационарными полевыми опытами и питомниками, многолетними насаждениями, демонстрационные посевы; 
 - территорию полевой бригады, на которой расположены бытовое здание  персонала, складские помещения, боксы и навесы для техники;
-  территорию зернового тока, машинный двор со складскими помещениями, боксами  и навесами;
- полевые дороги и проезды. 

5. Управление Полигона ТЗ
5.1. Общее руководство Полигоном ТЗ осуществляется заместителем директора по производству.
5.2 Техническое и оперативное руководство осуществляется заведующим Полигоном ТЗ, назначаемым приказом директора по представлению заместителя директора по производству и согласованного с  заместителем директора по научной работе.
5.3. Штатное расписание Полигона ТЗ подготавливается заведующим Полигоном ТЗ и утверждается генеральным директором.
5.4  Заведующий Полигоном ТЗ подчиняется  заместителю директора по производству.
5.5  Заведующий Полигоном ТЗ осуществляет следующие функции:
- разрабатывает и предоставляет годовые и многолетние планы работы Полигона ТЗ, а также предложения по использованию его площадей, не участвующих в научных исследованиях;
- обеспечивает условия для проведения научных исследований на опытных исследовательских участках;
- организует работу штатных сотрудников полигона ТЗ;
- организует на Полигоне учет выполненных работ, произведенных затрат и полученной продукции;
- обеспечивает контроль над состоянием территории Полигона ТЗ, помещений, техники и другого оборудования; 
- представляет в срок до 1 декабря отчет о проделанной работе, утвержденный  заместителем директора по производству, в бухгалтерию ТОО «НПЦХ им. А.И. Бараева».
5.6 Заведующий опытным полем несет ответственность:
-за качество выполняемых работ и услуг;
-за ненадлежащее исполнение или неисполнение своих должностных обязанностей, предусмотренных должностной инструкцией;
- за выполнение правил техники безопасности при проведении работ на территории Полигона ТЗ;
- за выполнение правил противопожарной безопасности на территории Полигона ТЗ.

6. Функционирование полигона
Экспериментально-технологическая платформа точного земледелия в условиях северных и центральных регионов Казахстана организуется на базе полигона точного земледелия в  ТОО «НПЦЗХ им. А.И. Бараева» на площади 3000 га. 

Функционирование демонстрационного экспериментально-технологического полигона ведется в соответствие следующей схемы:
[image: ]


В рамках проекта внедряется управление продуктивностью посевов с использованием следующих элементов точного земледелия, а именно:

1. Программное обеспечение  управления производством в виде информационно-аналити-ческой системы  АНТ (Агросмарт КZ) . В данной программе сформированы электронные карты полей
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2.  Сельскохозяйственная техника и машины, используемые на полигоне точного земледелия и оборудованные инструментарием точного земледелия, Шортанды, 

	Наименование 
	Система параллельного вождения
	Авт. управление движением
	Дифферен. внесение семян/ удобрений
	Дифференцир. применение пестицидов
	GPS трекеры
	Система мониторинга урожай-ности
	Датчики расхода ГСМ

	Автотранспорт
	
	
	
	
	+
	
	+

	Трактора 
	+
	+
	
	+
	+
	
	+

	Посевной комплекс (модернизирован) 
	+
	
	+
	
	+
	
	+

	Комбайны
	+
	
	
	
	+
	+
	+

	Самоходные опрыскиватели
	+
	
	
	+
	+
	
	+



Технологические карты возделывания сельскохозяйственных культур включают элементы точного земледелия, такие как системы параллельного вождения, дифференцированное внесение материалов.
На полях опытного полигона отрабатываются приемы и способы использования следующих технологических элементов точного земледелия: 
- система параллельного вождения с участием механизатора
- система автоматического параллельного вождения
- системы дифференцированного внесения удобрений
- системы дифференцированного применение пестицидов
- системы дистанционного мониторинга сельхозтехники (датчики расхода ГСМ, GPS трекеры)
- системы мониторинга урожайности (формирование карты урожайности)
- системы мониторинга посевов – авиационный (беспилотные летательные аппараты, дроны), спутниковый (мультиспектральные снимки полей)
- информационно-экспертные системы обеспечения сельскохозяйственного производства
- агрохимическое обследование полей согласно условиям точного земледелия.


7. Структура посевов ТОО «НПЦЗХ ИМ. А.И. БАРАЕВА» 
на экспериментально-технологической платформе точного земледелия
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Сравнительная структура  посевных площадей полигона по точному земледелию в составе НПЦ зернового хозяйства им. А.И. Бараева на 2018-2020 годы

	Наименование сельскохозяйственных культур
	Посевная площадь, га

	
	НПЦ зернового хозяйства им. А.И. Бараева
	Демонстрационный полигон по точному земледелию

	
	2018
	2019
	2020 план
	2018
	2019
	2020 план

	Пшеница
	2572
	2673
	2846
	1800
	1800
	1800

	Ячмень
	200
	195
	260
	
	
	

	Овес
	32
	5,5
	20
	
	
	

	Гречиха
	10
	3,1
	10
	
	
	

	Просо
	10
	1
	10
	
	
	

	Чечевица
	444
	109,3
	100
	
	
	

	Горох
	20
	8,4
	10
	
	
	

	Лен
	325
	336,3
	315
	
	
	

	Подсолнечник
	10
	9,4
	10
	
	
	

	Рапс
	20
	7,2
	10
	
	
	

	Донник
	
	-
	5
	
	
	

	Кукуруза
	
	-
	10
	
	
	

	Многол.травы с учетом посева прошлых лет
	588
	603
	530
	
	
	

	Посевная площадь, всего
	4231
	3951,2
	4136
	1800
	1800
	1800

	Пар
	1014,2
	1534,8
	1350
	600
	600
	600

	Итого
	5485,9
	5485,9
	5486
	2400
	2400
	2400




СХЕМА
 угодий под  экспериментально-технологической платформой точного земледелия 
 для производства семян и товарного зерна
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8. Агрохимические карты обеспеченности полей элементами питания 
 для производства семян и товарного зерна

[image: ]
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9.  Рациональная продолжительность механизированных полевых 
    сельскохозяйственных работ (рабочие дни)

	Наименование работ
	Продолжительность работ

	Обработка почвы: раннее весеннее боронование
     предпосевная обработка почвы
     подъем ранних паров и весенняя обработка почвы
     основная обработка почвы 
	3
4
10
18

	Посев зерновых культур: 
     ранние зерновые
     кукуруза на зерно
	
4
5

	Посев масличных культур: 
    подсолнечник, соя
	
4

	Посев кормовых культур: кукуруза на силос
     травы однолетние
     травы многолетние
	6
4
4

	Междурядная обработка: 
    кукуруза, подсолнечник
	
4

	Уборка сельскохозяйственных культур:
    зерновые колосовые - скашивание
    подбор валков, прямое комбайнирование
    кукуруза на зерно
    кукуруза на силос
    подсолнечник
    травы многолетние
    травы однолетние 
	
4
10
12
8
8
10
8

	Химическая защита сельскохозяйственных культур        
от вредителей и болезней: зерновые
    кукуруза 
    от сорняков
	
5
3
4

	Внесение удобрений: 
    органические весной
    органические осенью
    минеральные весной
    минеральные осенью
	
12
15
3
15




10. Потребный состав машинно-тракторного парка
для демонстрационного полигона точного землелелия

	Техническое средство
	Численность машин, единиц

	Наименование
	Характеристика
	фактическое наличие
	требуется по расчету

	Трактор
	Класс тяги -  7,8 т
	1
	1

	
	Класс тяги -  5,6 т
	4
	3

	
	Класс тяги – 2 т
	1
	-

	
	Класс тяги - 1,4 т
	10
	5

	
	Класс тяги - 0,6-0,9 т
	4
	-

	Зерноуборочный комбайн
	Пропускная способность – 7-8 кг/с
	3
	3

	
	Пропускная способность – 12-14 кг/с
	4
	3

	Жатка валковая
	Ширина захвата - 7-12 м
	4
	3

	Подборщик
	Ширина захвата - 3-5 м
	4
	3

	Посевной комплекс
	Ширина захвата - 8-18 м
	2
	2

	Сеялка
	Ширина захвата - 2 м
	17
	8

	Опрыскиватель
	Ширина захвата – 18-30 м
	3
	3

	Глубокорыхлитель
	Ширина захвата – 3,5 м
	1
	1

	Тракторный прицеп
	Грузоподъемность – 4,6 т
	8
	5

	Автомобиль
	Грузоподъемность – 8 т
	4
	2

	
	Грузоподъемность – 4 т
	2
	3



11. Перечень  приобретенного  с/х оборудования, машин,   техники для полигона
	Наименование  автомашин, сельхозтехники и оборудования (навесное и прицепное), марка ,модель
	Год
выпуска
	Стоимость, 
тыс. тенге
	Остаточная стоимость

	Автобус ПАЗ №226 ZV03
	2018
	11 012,3
	9 911,0

	ГАЗ-33098-837 №271 ZV03
	2018
	9 620,0
	8 658,0

	Грузовой автомобиль КАМАЗ 65115-776058-42 №166 ВМ03
	2018
	16 270,0
	14 643,0

	Косилка самоходная в комплекте с ЗИП № 297 СА
	2018
	44 688.0
	40219,2

	Прицеп тракторный самосвальный 2ПТС-6.5 №AXDC 315
	2018
	1 995,8
	1 796,2

	Самоходный опрыскиватель 4030
	2018
	130 100,4
	117 090,3

	Трактор Беларус 82.1 №5406
	2018
	7 145,6
	6 490,6

	Трактор Кировец К-744 Р2 С663 ADE
	2018
	44 735,0
	40 261,5

	Трактор Кировец К-744 Р2 С663 ADE
	2018
	44 735,0
	40 261,5

	Трактор колесный 7 класса
	2018
	109 954,7
	98 959,2

	Глубокорыхлитель 2720
	2018
	25 506,7
	22 956,0

	Грабли зав №0219
	2018
	1 234,2
	1 090Д

	Дисковая борона 9м
	2018
	14 256,4
	12 830,7

	Каток кольчато-шпоровой 12,4м
	2018
	2 081,0
	1 872,9

	Комбайн зерноуборочный W540 №296
	2018
	97 602,1
	87 841,9

	Плоскорез-рыхлитель ПГМ
	2018
	1 433,6
	1 290,2

	Плуг ПЛН 4-35
	2018
	571,5
	514,4

	Подборщик зерновой 4,5м
	2018
	13 340,1
	12 006,1

	Семяочистительная машина
	2018
	5 045,1
	4 540,6

	Фреза измельчитель
	2018
	694,9
	625,4

	Разбрасыватель центробежный ZA-M3000 с полуприцепным устройством дифференцированное внесение
	2018
	8 000,0
	7200,0

	Сеялка ССФК-7М
	2018
	7 615,0
	6 917,0

	Загрузчик сеялок 3 С-25 с бортом
	2018
	1 250.0
	1 156,3

	Сеялка СКС 2.1 м
	2018
	1 850.0
	1 711,3

	Борона пружинная БП21/16
	2018
	12 000,0
	11 000,0

	Прицепной полевой опрыскиватель (видсикер)
	2018
	82 467,7
	76 969,9

	Посевной комплекс 12,3 м
	2018
	102 000,0
	95 200,0

	Жатка универсальная 10,65 м
	2018
	34 298,0
	32 011,5




12. Элементы системы точного земледелия в традиционной технологии
возделывания яровой пшеницы

	Традиционная технология
	Внедренные  элементы системы точного земледелия

	Этапы технологии
	Наименование технологической операции
	

	Подготови-тельные и посевные работы
	Глубокая обработка
	Дифференцированная обработка на основании предварительной геофизической карты с применением системы параллельного вождения

	
	Снегозадержание
	Применение системы параллельного вождения

	
	Ранневесеннее боронование 
(закрытие влаги)
	

	
	Промежуточная обработка почвы
	

	
	Предпосевная обработка почвы
	

	
	Посев с внесением удобрений
	Дифференцированный посев на основании предварительной геофизической и агрохимической карт с  применением системы параллельного вождения и отключения сошников при перекрытии посева

	Уход за посевами
	Гербицидная обработка посевов
	Дифференцированная обработка на основании оперативной карты засоренности посевов с применением системы отключения секций при перекрытии

	
	Фунгицидная обработка посевов
	Дифференцированная обработка на основании оперативной карты развития болезней с применением системы отключения секций при перекрытии и параллельного вождения

	
	Внекорневая подкормка 1
	Дифференцированная подкормка на основании оперативной карты индекса вегетации с применением системы отключения секций при перекрытии и параллельного вождения

	
	Внекорневая подкормка с внесением фунгицидов
	Дифференцированная подкормка на основании оперативной карты индекса вегетации  и развития болезней с применением системы отключения секций при перекрытии и параллельного вождения

	
	Инсектицидная обработка
	Обработка с применением системы отключения секций при перекрытии и параллельного вождения

	Уборка урожая
	Кошение в валки
	Проводится с применением системы 
параллельного вождения

	
	Подбор и обмолот валков
	Проводится с применением систем мониторинга урожайности и параллельного вождения



Уровень внедрения системы точного земледелия на демонстрационном полигоне НПЦ зернового хозяйства им. А.И. Бараева соответствует 1 уровню «Цифровая ферма» по классификации МСХ РК.

13. Усредненные показатели эффективности системы  параллельного вождения  техники  в точном земледелии относительно традиционной технологии по полигону точного земледелия в 2018-2019 гг.
	Наименование показателя
	Технология земледелия
	Разница показателя, ± на 1 га
	Экономия ресурсов

	
	Традиционная
	Точное земледелие
	
	

	Норма высева семян
	125 кг/га
	120 кг/га
	5 кг/га
	4%

	Внесение гербицидов
	3 л/га
	2,4 л/га
	0,6 л/га
	20%

	Внесение минеральных удобрений:
	
	
	
	

	азотных
	120 кг/га
	102 кг/га
	18 кг/га
	15%

	фосфорных
	45 кг/га
	38 кг/га
	7 кг/га
	15%

	ГСМ
	40 л/га
	38 л/га
	2 кг/га
	5%


Министерство сельского хозяйства Республики Казахстан

НАО «Национальный аграрный научно-образовательный центр»

Научно-производственный центр 
зернового хозяйства им. А.И. Бараева
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п. Научный -2020


ПОЛОЖЕНИЕ о пилотно-демонстрационной площадки (полигоне)  по точному земледелию
ТОО «Научно-производственный центр зернового хозяйства им. А.И. Бараева» разработано в рамках бюджетной программы 267 подпрограмма 101 «Программно-целевое финансирование научных исследований и мероприятий» по научно-технической программе: «Трансферт и адаптация технологий по точному земледелию при производстве продукции растениеводства по принципу «демонстрационных хозяйств (полигонов)» в Акмолинской области» по договору №31 от 5 ноября 2018 года и  дополнительного соглашения №1 от 26 февраля 2019 г. к Договору №31 от 5 ноября 2018 г.
 Положение регламентирует деятельность пилотно-демонстрационной площадки (полигоне ТЗ) как структур-ного подразделения ТОО «Научно-производственный центр зернового хозяйства им. А.И. Бараева», а также научно-производственную, научно-исследовательскую и другие  виды деятельности других структурных подразделений НПЦЗХ  на территории Полигона ТЗ
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Положение
о структурном подразделении пилотно-демонстрационной площадке
 (полигоне) точного земледелия  
ТОО «НПЦ зернового хозяйства им. А.И. Бараева»


1.Общие положения

1.1. Пилотно-демонстрационная площадка (полигон) точного земледелия является структурным подразделением  Научно-производственного центра зернового хозяйства им. А.И. Бараева  и представляет собой хозяйствующую, инновационную, демонстрационную, учебную, производственную площадку (полигон) для проведения фундаментальных и прикладных исследований, испытаний, первичной апробации и освоения новых аграрных технологий и техники, в том числе с применением элементов точного земледелия и положений по цифровизации АПК.
1.2.Материально-техническая база пилотно-демонстрационной площадки (полигона), далее - Полигон ТЗ, является собственностью Научно-производственного центра зернового хозяйства им. А.И. Бараева.
1.3. Пилотно-демонстрационная площадка (полигон) точного земледелия осуществляет свою деятельность в соответствии с уставом, приказами и распоряжениями Научно-производственного центра зернового хозяйства им. А.И. Бараева и настоящим положением.
1.4  Учет денежных и материально технических средств и всех хозяйственно финансовых операций, связанных с деятельностью Полигона ТЗ, ведется бухгалтерией ТОО «Научно-производственный центр зернового хозяйства им. А.И. Бараева» под руководством главного бухгалтера.
1.5 Пилотно-демонстрационная площадка (полигон) расположена на территории землепользования Научно-производственного центра зернового хозяйства им. А.И. Бараева (Шортандинский район, п. Научный) на землях сельскохозяйственного назначения. 

2. Цели Полигона ТЗ

Целями создания Полигона ТЗ являются:
-    апробирование и адаптация инновационных разработок (зарубежных и отечественных)  в сфере сельскохозяйственного производства и науки в производственных условиях; 
-    демонстрация результатов адаптации и внедрения инновационных разработок путем организации производственных и учебных опытно-демонстрационных мероприятий;
-   формирование и функционирование комплекса мероприятий по разработке, применению и трансферу знаний и производственного опыта, получаемых в рамках деятельности Полигона ТЗ

3. Основные задачи Полигона ТЗ

3.1 Производственная проверка новых научно-технических разработок и технологий, технических средств и продукции; 
3.2 Производство товарной продукции и ведение семеноводства (зерно, семена и др.) на опытных и опытно-производственных посевах в объемах, соответствующих возможностям опытных полей полигона ТЗ.
3.3 Обеспечение роста экономической эффективности производства растениеводческой продукции ТОО «Научно-производственного центра зернового хозяйства им. А.И. Бараева» на основе внедрения инновационных разработок науки, техники и передового опыта.
3.4 Пропаганда и распространение апробированных научно-технических разработок и технологий, передового отечественного и зарубежного опыта путем демонстрации их эффективности в действующем производстве.
3.5 Проведение производственного обучения студентов (учебная и производственная практика)
3.6 Организация производственного обучения, семинаров, стажировок и других форм обучения руководителей и специалистов агропромышленного комплекса;

4. Структура Полигона ТЗ

4.1 Полигон ТЗ  включает в себя: 
- опытные производственные поля, расположенные на землях сельскохозяйственного назначения, и развернутыми на них полевыми севооборотами; 
- опытные исследовательские участки и расположенными на них многолетними стационарными полевыми опытами, краткосрочными стационарными и нестационарными полевыми опытами и питомниками, многолетними насаждениями, демонстрационные посевы; 
 - территорию полевой бригады, на которой расположены бытовое здание  персонала, складские помещения, боксы и навесы для техники;
-  территорию зернового тока, машинный двор со складскими помещениями, боксами  и навесами;
- полевые дороги и проезды. 

5. Управление Полигона ТЗ

5.1. Общее руководство Полигоном ТЗ осуществляется заместителем директора по производству.
5.2 Техническое и оперативное руководство осуществляется заведующим Полигоном ТЗ, назначаемым приказом директора по представлению заместителя директора по производству и согласованного с  заместителем директора по научной работе.
5.3. Штатное расписание Полигона ТЗ подготавливается заведующим Полигоном ТЗ и утверждается генеральным директором.
5.4  Заведующий Полигоном ТЗ подчиняется  заместителю директора по производству.
5.5  Заведующий Полигоном ТЗ осуществляет следующие функции:
- разрабатывает и предоставляет годовые и многолетние планы работы Полигона ТЗ, а также предложения по использованию его площадей, не участвующих в научных исследованиях;
- обеспечивает условия для проведения научных исследований на опытных исследовательских участках;
- организует работу штатных сотрудников полигона ТЗ;
- организует на Полигоне учет выполненных работ, произведенных затрат и полученной продукции;
- обеспечивает контроль над состоянием территории Полигона ТЗ, помещений, техники и другого оборудования; 
- представляет в срок до 1 декабря отчет о проделанной работе, утвержденный  заместителем директора по производству, в бухгалтерию ТОО «НПЦХ им. А.И. Бараева».
5.6 Заведующий опытным полем несет ответственность:
-за качество выполняемых работ и услуг;
-за ненадлежащее исполнение или неисполнение своих должностных обязанностей, предусмотренных должностной инструкцией;
- за выполнение правил техники безопасности при проведении работ на территории Полигона ТЗ;
- за выполнение правил противопожарной безопасности на территории Полигона ТЗ.

6. Организация работ на Полигоне ТЗ

6.1 Организация работ на опытных производственных полях
6.1.1 Полигон ТЗ предназначен для получения сельскохозяйственной продукции (товарное зерно, семена),  проведения производственных опытов. 
6.1.2  Механизированные технологические операции  и другие работы планируются заведующим Полигоном ТЗ ежегодно перед началом сезона в виде технологических карт по культурам и отдельным полям. Для выполнения технологических операций и  работ на Полигоне ТЗ привлекаются штатные сотрудники полигона или другие физические лица, имеющие соответствующую квалификацию, с которыми заключается договор с  указанием перечня и сроков исполнения работ, ответственности  исполнителей и условий оплаты труда. 
6.1.3  Для выполнения механизированных технологических операций  и других работ  используется техника,  закрепленная  за полигоном ТЗ, а также привлекаемая со стороны на договорных условиях.
6.1.4  Ремонт и подготовку техники к полевым работам выполняют заблаговременно до начала полевого сезона. Основанием для выделения средств на ремонт техники является заявка заведующего Полигоном ТЗ на имя генерального директора ТОО «НПЦЗХ им. А.И. Бараева», согласованная с главным инженером организации и заместителем директора по производству. 
6.2. Организация работ на опытных исследовательских участках (многолетние стационарные и  краткосрочные полевые опыты). 
6.2.1 Опытные исследовательские участки предназначены для проведения научных исследований и демонстрационных опытов. 
6.2.2. Методическое сопровождение, состав, содержание, постановку опытов, связанных с процессом НИР, определяют заведующие исследовательскими группами и отделов на основе своих планов работ и научных программ. 
6.2.3. Для закладки и проведения научных и демонстрационных  опытов заведующие исследовательскими группами и отделов оформляют на имя заведующего Полигоном ТЗ заявки, утвержденные заместителем генерального директора по науке по установленной форме до начала полевого  сезона текущего года.
Заведующий Полигоном ТЗ составляет план механизированных работ на опытных исследовательских и демонстрационных участках как части  плана работы Полигона ТЗ и составляет схему расположения опытов. 
6.2.4. Закрепление опытных участков и стационаров за ответственными исполнителями опытов осуществляет заведующий Полигоном ТЗ на основании поданных заявок. Расположение опытных участков может корректироваться по согласованию с ответственными исполнителями опытов.

7. Продукция опытного поля, её учёт и реализация

7.1 Растениеводческая продукция, получаемая на территории Полигона ТЗ, является собственностью ТОО «НПЦЗХ им. А.И. Бараева». Правом распоряжения продукцией обладает генеральный директор через заведующего Полигоном ТЗ или руководителей структурных подразделений, ведущих научные исследования на территории Полигона ТЗ. 
7.2 Реализация продукции производится на основании письменного заявления на имя генерального директора и оформляется соответствующими документами через бухгалтерию ТОО «НПЦЗХ им. А.И. Бараева». Основанием для реализации продукции и установления цены является приказ (распоряжение) генерального директора. 
7.3 Учет, уборку и вывоз и сельскохозяйственной продукции с опытных производственных полях организует заведующий Полигоном ТЗ, с научных и демонстрационных  опытов – руководители опытов (темы НИР) по согласованию заведующий Полигоном ТЗ. 
7.4  Продукция, не предназначенная для использования в научных целях, оформляется как часть общей продукции Полигона и может быть реализована в установленном порядке. 
7.5 Продукция, полученная с опытных производственных полей, передается зернотоковому подразделению, которое организует учет, подработку и хранение продукции, используя специально подготовленные и оборудованные для этого охраняемые складские помещения и территорию Полигона  ТЗ или посторонних организаций (по договоренности с ними). 
Заведующий зернотоком отвечает за соблюдение режима хранения, качество и сохранность продукции опытного поля до её реализации. 
7.6  Учет и хранение продукции, полученной с научных и демонстрационных  опытов, организуют и обеспечивают руководители научных подразделений НИР. 
7.7 Перевод растениеводческой продукции из одной категории в другую, а также утеря качества или порча продукции, выращенной на территории Полигона ТЗ во время её выращивания, уборки, транспортировки и хранения, оформляется соответствующим актом комиссии, создаваемой генеральным директором на основании служебной записки ответственного лица. Комиссия выясняет причины и условия перевода растениеводческой продукции из одной категории в другую или утери качества, порчи продукции, с указанием при необходимости виновных лиц. На основании результатов проверки комиссии принимается соответствующее решение.
8. Финансовое обеспечение Полигона ТЗ и оплата работ
 
8.1 Финансирование деятельности Полигона ТЗ, укрепление его материально-технической базы, оплата труда штатных и привлекаемых работников, осуществляется за счёт: 
- средств, полученных от реализации сельскохозяйственной продукции (товарное зерно, семена); 
- внебюджетных средств предприятия; 
- средств, получаемых от выполнения услуг по реализации научно-исследовательских программ. 
8.2 Оплата труда штатных сотрудников Полигона ТЗ осуществляется в пределах фонда заработной платы по штатному расписанию.  Оплата труда привлекаемых работников производится на основании актов приемки-сдачи выполненных работ (нарядов) по расценкам, утвержденным приказом генерального директора. 
8.3 Оплата текущих затрат и работ на Полигоне ТЗ (топливо-смазочные, расходные материалы и т.п.) из соответствующих источников финансирования.

9. Заключительные положения
Изменения и дополнения настоящего Положения рассматриваются Ученым советом ТОО «НПЦЗХ им. А.И. Бараева» и утверждаются генеральным директором 




APPENDIX В 
Machinery and equipment

Приобретенное оборудование, приборы и программные средства
НПЦЗХ им. Бараева по программе «Трансферт и адаптация технологий по точному земледелию  при производстве продукции растениеводства по принципу «демонстрационных хозяйств (полигонов)» в Акмолинской области»  в 2018-2020 гг.

 2018 г.
	Наименование, марка
	Стоимость

	Автоматический пробоотборник  на базе машины УАЗ
	 17 млн. 470 тыс. т

	Разбрасыватель минеральных удобрений для дифференцированного внесения удобрений
	  8 млн. т

	Автоматический проточный анализатор для почвенных анализов
	 59 млн. т

	Селекционный комбайн для дифференцированной уборки
	 61 млн. 750 тыс. т

	Комплекс для аэрофотосъемки GeoScan 201
	 8 млн. 300 тыс. т

	Автомашина легковая с доп. оборудованием
	 3 млн. 895 тыс. т

	Планшеты полевые для точного земледелия
	   998,2 тыс. т

	Итого
	159 млн. 413,2 тыс. т



2019 г.

	Наименование,  марка
	Стоимость, тенге

	Система гидравлического управления техникой Trimble AutoPilot
	8 000 000

	Система параллельного вождения  Trimble EZ-Guide 250
	1 160 214

	Компьютерное оборудование и программное обеспечение
	1 360 000

	Автомобиль Lada 4х4  «Нива» Urban
	4 295 000

	Сеялка  СКС 2,1- 12шт.
	22 200 000

	Сцепка  2 шт.
	1 100 000

	Борона пружинная  БП 21/16
	12 000 000

	Протравитель семян камерный  ПСК-15-2шт.
	6 000 000

	Микроавтобус   ГАЗ А65R35
	9 688 000

	Загрузчик сеялок   ЗС-25 с бортом
	1 250 000

	Загрузчик сеялок  ЗС-25 с боковой
	1 150 000 

	Итого
	68 203 214



2020 г.

	Наименование, марка
	Кол-во
	Сумма

	Система механического управления техникой EZ – Pilot PRO на Бюллер 2375 и Джон Дир
	2
	8 600

	Станция для  мониторинга и прогноза погоды  CaipoRain 
	1
	1 650

	Кассеты технологические (в сборе)
	1
	110

	Шейкер лабораторный (с платформой   для кассет типа-КБМ, КММ)
	1
	1 800

	Дозатор Клычникова
	1
	480

	Агронавигатор-тренажер
	2
	2 972

	Автоматизированный дозатор минеральных удобрений
	1
	1 616 

	Комплект реактивови (Лаборатория функциональной диагностики (ФЭД)
	1
	180

	Система контроля высева для посевного комплекса СКИФ
	1
	2400

	Дрон DLI Phantom 4 Multispektral
	1
	4 737

	Программное обеспечение DJI Terra Pro
	1
	1 878

	Лицензионное программное обеспечение Microsoft Office 2010 для Windows
	5
	250

	Программное обеспечение для создания электронных карт полей
	1
	48

	Программное обеспечение для создания расчета тех. карт
	1
	60

	Прибор для определения температуры почвы
	6
	360

	Инвертор SVC  BI 2000 c  функцией зарядки
	1 
	42

	Холодильник ATLANT X-1401-100
	1
	60

	Ручной ранцевой распылитель Stihl SG 71,18 л.
	5
	400

	LED экран
	1
	2 212

	Сеялка зернотуковая  Астра СЗУ- Т -5,4
	1
	9 435

	Борона дисковая  БДМ 6х4 ПК
	1
	7 600

	Снегоход  Tayga Patrul 800 SWT 
	1
	3 200

	Ноутбук  Panasonic CF -54G0486T9   
	1
	1 085

	Ноутбук DELL  G3-3590 2114
	1
	860

	
	1
	2 200

	Жесткий диск 16000 Gb
	1
	298

	Дистилятор воды
	1
	403

	HP all-in-One 24-10160 ur (8TY30EA)
	6
	2 220

	МФУ Canon i-Sensys MF-3010
	4
	520

	HP LaserJet  Pro MFP M428du
	3
	630

	OPS APS Badc BV 8001-GR
	6
	300

	Экспедиционный багажник на УАЗ Патриот с креплением на водостоки с сеткой
	1
	101

	Почвенный бур  АМ-16
	4
	288

	Весы лабораторные CAS MWP-1500 N
	1
	111

	Истиратель  почвы ИП-1 «Почвомашина»
	1
	1 416

	Сушильный шкаф ШС-80
	1
	200

	Очесывающая жатка Shelbourne CVS 32
	1
	41 730

	Дисковая борона    Catros+ 7003-2TX
	1
	38 600

	ИТОГО
	
	141 000
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APPENDIX Д
Economic models for the introduction of precision technologies for the farms of the Akmola region 
Таблица Д.1 - Фактическая техкарта на выращивание пшеницы на площади 18 тыс. га модельного хозяйства
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Продолжение таблицы Д.1
[image: ]

Таблица Д.2 - Затраты на семена, удобрения, химикаты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства
	№п/п
	Материалы
	Количество    
 (кг, литр)
	Стоимость (тен)

	
	
	на 1 га (на 1 тонну семян)
	всего
	1кг, 
тенге
	всего, 
тыс. тенге

	1
	Семена
	0,13
	2340
	75 000
	175 500

	2
	Удобрения
	0
	0
	-
	-

	2.1.
	Аммофос
	0,045
	810
	140 000
	113 400

	3
	Пестициды, ядохимикаты
	0
	0
	-
	-

	3.1.
	Протравитель семян 
Иншур Перформ
	0,4
	936
	8 500
	7 956

	3.2.
	Райкат старт
	0,5
	1170
	7 200
	8 424

	3.3.
	Кредит Экстрим 540
	1,85
	33300
	2 500
	83 250

	3.4.
	Эстет (перед посевом)
	0,5
	9000
	2 100
	18 900

	3.5.
	Эстет ( по вегетации)
	0,5
	9000
	2 100
	18 900

	3.6.
	Пума супер 100
	0,8
	14400
	6 400
	92 160

	3.7.
	Респект
	0,015
	270
	34 000
	9 180

	3.8.
	Тренд 90 ПАВ
	0,15
	2700
	1 900
	5 130

	3.9.
	Фалькон
	0,5
	9000
	7 600
	68 400

	3.10.
	Атланте
	0,5
	9000
	4 500
	40 500


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева
Таблица Д.3 – Фактические прямые производственные затраты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства
	№п/п
	Статья затрат
	Всего тыс.тенге
	На 1 га, тенге

	1
	Зарплата с начислением
	133 235,1
	7 401,9

	2
	Горючее и смазочные материалы 
	231 994,6
	12 888,6

	3
	Семена
	175 500,0
	9 750,0

	4
	Минеральные удобрения , химикаты
	546 697,8
	30 372,1

	5
	Текущий ремонт, запчасти
	89 881,0
	4 993,4

	6
	Накладные расходы
	128 402,0
	7 133,4

	
	Всего прямых затрат
	1 305 710,4
	72 539,5


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева


Таблица Д.4 – Технологическая карта на выращивание пшеницы на площади 18 тыс. га модельного хозяйства низкой технической оснащенности по модели №1

[image: ]
Продолжение таблицы Д.4
[image: ]
Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты


Таблица Д.5 - Моделируемые затраты на семена, удобрения, химикаты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства низкой технической оснащенности по модели №1

	№п/п
	Материалы
	Количество    
 (кг, литр)
	Стоимость (тенге)

	
	
	на 1 га (на 1 тонну семян)
	всего
	1кг, 
тенге
	всего, 
тыс. тенге

	1
	Семена
	0,13
	2340
	75 000
	175 500

	2
	Удобрения
	0
	0
	-
	-

	2.1.
	Аммофос
	0,045
	810
	140 000
	113 400

	3
	Пестициды, ядохимикаты
	0
	0
	-
	-

	3.1.
	Протравитель семян 
Иншур Перформ
	0,4
	936
	8 500
	7 956

	3.2.
	Райкат старт
	0,5
	1170
	7 200
	8 424

	3.3.
	Кредит Экстрим 540
	1,85
	33300
	2 500
	83 250

	3.4.
	Эстет (перед посевом)
	0,5
	9000
	2 100
	18 900

	3.5.
	Эстет ( по вегетации)
	0,5
	9000
	2 100
	18 900

	3.6.
	Пума супер 100
	0,8
	14400
	6 400
	92 160

	3.7.
	Респект
	0,015
	270
	34 000
	9 180

	3.8.
	Тренд 90 ПАВ
	0,15
	2700
	1 900
	5 130

	3.9.
	Фалькон
	0,5
	9000
	7 600
	68 400

	3.10.
	Атланте
	0,5
	9000
	4 500
	40 500

	4
	Энжио
	0,15
	2700
	29 814
	80 498


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты
Таблица Д.6 – Моделируемые прямые производственные затраты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства низкой технической оснащенности по модели №1

	№п/п
	Статья затрат
	Всего тыс.тенге
	На 1 га, тенге

	1
	Зарплата с начислением
	131 244,4
	7 291,4

	2
	Горючее и смазочные материалы
	229 818,5
	12 767,7

	3
	Семена
	173 283,2
	9 626,8

	4
	Минеральные удобрения , химикаты
	521 266,2
	28 959,2

	5
	Текущий ремонт, запчасти
	89 881,0
	4 993,4

	6
	Накладные расходы
	128 402,0
	7 133,4

	7
	Всего прямых затрат
	1 273 895,2
	70 772,0


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты

Таблица Д.7 – Технологическая карта на выращивание пшеницы на площади 18 тыс. га модельного хозяйства низкой технической оснащенности по модели №2
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Продолжение таблицы Д.7

[image: ]
Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты

Таблица Д.8 – Моделируемые затраты на семена, удобрения, химикаты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства низкой технической оснащенности по модели №2

	Материалы
	Количество  
   (кг, литр)
	Стоимость 

	
	на 1 га (на 1 тонну семян)
	всего
	1кг, 
тенге
	всего, 
тыс. тенге

	Семена
	0,13
	2340
	75 000
	175 500

	Удобрения
	0
	0
	-
	-

	Аммофос
	0,045
	810
	140 000
	113 400

	Пестициды, ядохимикаты
	0
	0
	-
	-

	Протравитель семян 
Иншур Перформ
	0,4
	936
	8 500
	7 956

	Райкат старт
	0,5
	1170
	7 200
	8 424

	Кредит Экстрим 540
	1,85
	33300
	2 500
	83 250

	Эстет (перед посевом)
	0,5
	9000
	2 100
	18 900

	Эстет ( по вегетации)
	0,5
	9000
	2 100
	18 900

	Пума супер 100
	0,8
	14400
	6 400
	92 160

	Респект
	0,015
	270
	34 000
	9 180

	Тренд 90 ПАВ
	0,15
	2700
	1 900
	5 130

	Фалькон
	0,5
	9000
	7 600
	68 400

	Атланте
	0,5
	9000
	4 500
	40 500

	Энжио
	0,15
	2700
	29 814
	80 498


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты

Таблица Д.9 – Моделируемые прямые производственные затраты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства низкой технической оснащенности по модели №2

	Статья затрат
	Всего тыс. тенге
	На 1 га, тенге

	Зарплата с начислением
	128 869,0
	7 159,4

	Горючее и смазочные материалы 
	220 899,1
	12 272,2

	Семена
	166 263,2
	9 236,8

	Минеральные удобрения , химикаты
	503 934,3
	27 996,3

	Текущий ремонт, запчасти
	89 881,0
	4 993,4

	Накладные расходы
	128 402,0
	7 133,4

	Всего прямых затрат
	1 238 248,5
	68 791,6


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты


Таблица Д.10 – Технологическая карта на выращивание пшеницы на площади 18 тыс. га модельного хозяйства средней технической оснащенности по модели №1
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Продолжение таблицы  Д.10
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Продолжение таблицы  Д.10
[image: ]
Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты







Таблица Д.11 - Моделируемые затраты на семена, удобрения, химикаты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства средней технической оснащенности по модели №1

	№п/п
	Материалы
	Количество     (кг, литр)
	Стоимость (тен)

	
	
	на 1 га (на 1 тонну семян)
	всего
	1-кг, тенге
	всего, тыс. тенге

	1
	Семена
	0,13
	2340
	75 000
	175 500

	2
	Удобрения
	0
	0
	-
	-

	2.1.
	Аммофос
	0,045
	810
	140 000
	113 400

	3
	Пестициды, ядохимикаты
	0
	0
	-
	-

	3.1.
	Протравитель семян Иншур Перформ
	0,4
	936
	8 500
	7 956

	3.2.
	Райкат старт
	0,5
	1170
	7 200
	8 424

	3.3.
	Кредит Экстрим 540
	1,85
	33300
	2 500
	83 250

	3.4.
	Эстет (перед посевом)
	0,5
	9000
	2 100
	18 900

	3.5.
	Эстет ( по вегетации)
	0,5
	9000
	2 100
	18 900

	3.6.
	Пума супер 100
	0,8
	14400
	6 400
	92 160

	3.7.
	Респект
	0,015
	270
	34 000
	9 180

	3.8.
	Тренд 90 ПАВ
	0,15
	2700
	1 900
	5 130

	3.9.
	Фалькон
	0,5
	9000
	7 600
	68 400

	3.10.
	Атланте
	0,5
	9000
	4 500
	40 500

	4
	Энжио
	0,15
	2700
	29 814
	80 498


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты
Таблица Д.12 – Моделируемые прямые производственные затраты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства средней технической оснащенности по модели №1
	№п/п
	Статья затрат
	Всего тыс.тенге
	На 1 га, тенге

	1
	Зарплата с начислением
	131 003,0
	7 277,9

	2
	Горючее и смазочные материалы
	227 472,4
	12 637,4

	3
	Семена
	168 480,0
	9 360,0

	4
	Минеральные удобрения , химикаты
	521 266,2
	28 959,2

	5
	Текущий ремонт, запчасти
	89 881,0
	4 993,4

	6
	Накладные расходы
	128 402,0
	7 133,4

	7
	Всего прямых затрат
	1 266 504,5
	70 361,4


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты








Таблица Д.13 – Технологическая карта на выращивание пшеницы на площади 18 тыс. га модельного хозяйства средней технической оснащенности по модели №2
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Продолжение таблицы Д.13
[image: ]


Таблица Д.14 – Моделируемые затраты на семена, удобрения, химикаты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства средней технической оснащенности по модели №2 

	№п/п
	Материалы
	Количество     (кг, литр)
	Стоимость 

	
	
	на 1 га
 (на 1 тонну семян)
	всего
	1кг, 
тенге
	всего, 
тыс. тенге

	1
	Семена
	0,13
	2340
	75 000
	175 500

	2
	Удобрения
	0
	0
	-
	-

	2.1.
	Аммофос
	0,045
	810
	140 000
	113 400

	3
	Пестициды, ядохимикаты
	0
	0
	-
	-

	3.1.
	Протравитель семян 
Иншур Перформ
	0,4
	936
	8 500
	7 956

	3.2.
	Райкат старт
	0,5
	1170
	7 200
	8 424

	3.3.
	Кредит Экстрим 540
	1,85
	33300
	2 500
	83 250

	3.4.
	Эстет (перед посевом)
	0,5
	9000
	2 100
	18 900

	3.5.
	Эстет ( по вегетации)
	0,5
	9000
	2 100
	18 900

	3.6.
	Пума супер 100
	0,8
	14400
	6 400
	92 160

	3.7.
	Респект
	0,015
	270
	34 000
	9 180

	3.8.
	Тренд 90 ПАВ
	0,15
	2700
	1 900
	5 130

	3.9.
	Фалькон
	0,5
	9000
	7 600
	68 400

	3.10.
	Атланте
	0,5
	9000
	4 500
	40 500

	4
	Энжио
	0,15
	2700
	29 814
	80 498


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты


Таблица Д.15 – Моделируемые прямые производственные затраты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства средней технической оснащенности по модели №2

	Статья затрат
	Всего тыс.тенге
	На 1 га, тенге

	Зарплата с начислением
	129 262,5
	7 181,3

	Горючее и смазочные материалы 
	221 570,1
	12 309,4

	Семена
	168 480,0
	9 360,0

	Минеральные удобрения , химикаты
	503 934,3
	27 996,3

	Текущий ремонт, запчасти
	89 881,0
	4 993,4

	Накладные расходы
	128 402,0
	7 133,4

	Всего прямых затрат
	1 241 529,8
	68 973,9


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты





Таблица Д. 16 – Технологическая карта на выращивание пшеницы на площади 18 тыс. га модельного хозяйства высокой технической оснащенности по модели №1
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Продолжение таблицы Д.16
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Продолжение таблицы Д.16
[image: ]
Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты




Таблица Д.17 - Моделируемые затраты на семена, удобрения, химикаты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства высокой технической оснащенности по модели №1

	№п/п
	Материалы
	Количество 
(кг, литр)
	Стоимость 

	
	
	на 1 га (на 1 тонну семян)
	всего
	1кг, 
тенге
	всего, 
тыс. тенге

	1
	Семена
	0,13
	2340
	75 000
	175 500

	2
	Удобрения
	0
	0
	-
	-

	2.1.
	Аммофос
	0,045
	810
	140 000
	113 400

	3
	Пестициды, ядохимикаты
	0
	0
	-
	-

	3.1.
	Протравитель семян 
Иншур Перформ
	0,4
	936
	8 500
	7 956

	3.2.
	Райкат старт
	0,5
	1170
	7 200
	8 424

	3.3.
	Кредит Экстрим 540
	1,85
	33300
	2 500
	83 250

	3.4.
	Эстет (перед посевом)
	0,5
	9000
	2 100
	18 900

	3.5.
	Эстет ( по вегетации)
	0,5
	9000
	2 100
	18 900

	3.6.
	Пума супер 100
	0,8
	14400
	6 400
	92 160

	3.7.
	Респект
	0,015
	270
	34 000
	9 180

	3.8.
	Тренд 90 ПАВ
	0,15
	2700
	1 900
	5 130

	3.9.
	Фалькон
	0,5
	9000
	7 600
	68 400

	3.10.
	Атланте
	0,5
	9000
	4 500
	40 500

	4
	Энжио
	0,15
	2700
	29 814
	80 498


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты

Таблица Д.18 – Моделируемые прямые производственные затраты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства высокой технической оснащенности по модели №1

	Статья затрат
	Всего тыс.тенге
	На 1 га, тенге

	Зарплата с начислением
	130 428,2
	7 246,0

	Горючее и смазочные материалы
	224 740,5
	12 485,6

	Семена
	168 480,0
	9 360,0

	Минеральные удобрения , химикаты
	521 266,2
	28 959,2

	Текущий ремонт, запчасти
	89 881,0
	4 993,4

	Накладные расходы
	128 402,0
	7 133,4

	Всего прямых затрат
	1 263 197,8
	70 177,7


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты






Таблица Д.19 – Технологическая карта на выращивание пшеницы на площади 18 тыс. га модельного хозяйства высокой технической оснащенности по модели №2

[image: ]
Продолжение таблицы  Д.19
[image: ]
Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты

Таблица Д.20 – Моделируемые затраты на семена, удобрения, химикаты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства высокой технической оснащенности по модели №2

	№п/п
	Материалы
	Количество     (кг, литр)
	Стоимость 

	
	
	на 1 га (на 1 тонну семян)
	всего
	1кг, 
тенге
	всего, 
тыс. тенге

	1
	Семена
	0,13
	2340
	75 000
	175 500

	2
	Удобрения
	0
	0
	-
	-

	2.1.
	Аммофос
	0,045
	810
	140 000
	113 400

	3
	Пестициды, ядохимикаты
	0
	0
	-
	-

	3.1.
	Протравитель семян Иншур Перформ
	0,4
	936
	8 500
	7 956

	3.2.
	Райкат старт
	0,5
	1170
	7 200
	8 424

	3.3.
	Кредит Экстрим 540
	1,85
	33300
	2 500
	83 250

	3.4.
	Эстет (перед посевом)
	0,5
	9000
	2 100
	18 900

	3.5.
	Эстет ( по вегетации)
	0,5
	9000
	2 100
	18 900

	3.6.
	Пума супер 100
	0,8
	14400
	6 400
	92 160

	3.7.
	Респект
	0,015
	270
	34 000
	9 180

	3.8.
	Тренд 90 ПАВ
	0,15
	2700
	1 900
	5 130

	3.9.
	Фалькон
	0,5
	9000
	7 600
	68 400

	3.10.
	Атланте
	0,5
	9000
	4 500
	40 500

	4
	Энжио
	0,15
	2700
	29 814
	80 498


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты

Таблица Д.21 – Моделируемые прямые производственные затраты на выращивание пшеницы на площади 18 тыс. га модельного хозяйства по модели №2

	Статья затрат
	Всего тыс.тенге
	На 1 га, тенге

	Зарплата с начислением
	129 792,3
	7 210,7

	Горючее и смазочные материалы 
	222 376,7
	12 354,3

	Семена
	168 480,0
	9 360,0

	Минеральные удобрения , химикаты
	503 934,3
	27 996,3

	Текущий ремонт, запчасти
	89 881,0
	4 993,4

	Накладные расходы
	128 402,0
	7 133,4

	Всего прямых затрат
	1 242 866,2
	69 048,1


Примечание - составлено по данным НПЦ ЗХ им. А. Бараева, собственные расчеты










APPENDIX Е
Conclusions on the results of studies of toxicity of strains
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APPENDIX Ж 
Passport for the strain [image: Паспорт 001]
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APPENDIX К 
Test Results, regulatory and technical documentation
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APPENDIX М 

Calculation of the effectiveness of differentiated application

Расчет эффективности дифференцированного  внесения  удобрений 
на полях демонстрационного полигона точного земледелия
 НПЦЗХ им.  А.И.Бараева 

2020 г.

При работе использовался модернизированный посевной комплекс Бурго с трактором Бюлер, оснащенный  экспериментальным образцом универсальной навигационной системой управления и контроля дифференцированного внесения удобрений, посевной комплекс Джон Дир и посевной комплекс Амазон, оснащенных системами дифференцированного внесения минеральных удобрений (рисунок).

[image: Z:\Посевная 2020 (скриншот бортовых компьютеров)\Бурго -.jpg]                  [image: Z:\Посевная 2020 (скриншот бортовых компьютеров)\Амазон 01.jpg]
               А                                                                                Б
Рисунок  – Скриншоты бортовых компьютеров с рабочими картами дифференцированного внесения минеральных удобрений: А - посевной комплекс Бурго; Б – посевной комплекс Амазон, НПЦЗХ, 2020 г.

На основе производственных данных проведен расчет экономии удобрений при дифференцированном внесении удобрений на полях демонстрационного полигона точного земледелия НПЦЗХ им.  А. И. Бараева в сезон 2020 г. на полях 34 и 39 при посеве яровой пшеницы.

При дифференцированном внесении азотных удобрений  по  стерневому фону (поле 34) получена экономия 0,9 т, или 5,1 кг/га.

При дифференцированном внесении фосфорных удобрений  по  спаровому фону (поле 39) получена экономия 1,6 т, или 3,4 кг/га.











ПОЛЕ 34
Общая площадь  – 463 га
Посевная (опытная) площад  -  176 га

АЗОТНЫЕ УДОБРЕНИЯ

[image: ]Рекомендуемое  
Поле 34, 2 КПП, предшественник  - яровая пшеница
Посевная площадь 176 га  
Среднее содержание азота нитратов -7,1 мг/кг.
Оптимум содержания -  12 мг/кг
Внесения азотных удобрений (ам. селитра) рекомендовано 
до посева - 30 кг/га д.в. или 86,95 кг/га  = 87 кг/га физ. веса 
Внесение рекомендованное  -87х176 = 15,3 тонны

Дифференцированное
Поле 34, 2 КПП, предшественник  - яровая пшеница
Раб участок 1 га, 
Обеспечиваемое  содержание – 12 мг/кг.
Площадь внесения  -   134 га
Минимальная норма  -  4,3 кг/га
Максимальная норма  -  226,0 кг/га
Средняя норма внесения физ. вес – 107,6  кг/га
Дифференцированно внесено   - 14,4 тонны
Экономия азотных удобрений  - 0,9 тонны


Фосфорные удобрения

[image: ]Рекомендуемое
Поле 34, 2 КПП, предшественник  - яровая пшеница
Посевная площадь 176 га  
Среднее содержание подвижного фосфора - 43,7 мг/кг
Оптимальное содержание  30 мг/кг
Рекомендуемая доза при посеве  - 0 кг/га д.в. 
Площадь внесения  -   0 га
Внесение  по рекомендации – 0 тонны

Дифференцированное
Поле 34, 2 КПП, предшественник  - яровая пшеница
Раб участок 1 га, 

Обеспечиваемое  содержание – 30 мг/кг.
Площадь внесения  -   51 га
Минимальная норма  -  7,9 кг/га
Максимальная норма  -  326 кг/га
Средняя норма внесения физ. вес – 117,5  кг/га физ.веса
Дифференцированно внесено   - 5,99 тонны
Перерасход – 5,99 тонн



ПОЛЕ 39
Общая площадь                  – 468 га
Карантинный сорняк          - 3 га
Посевная площадь               -  465 га

Азотные удобрения 
[image: ]
Рекомендуемое  
Поле 39, паровое поле, раб участок 1 га, 
Среднее содержание азота нитратов -18,4 мг/кг.
Оптимум содержания -  12 мг/кг
Внесения азотных удобрений (ам. селитра)
 не требуется  - паровое поле

Дифференцированное
Поле 39, паровое поле, раб участок 1 га
Обеспечиваемое  содержание – 12 мг/кг.
Площадь внесения  -   106 га
Минимальная норма  -  2,2 кг/га
Максимальная норма  -  200,1 кг/га
Средняя норма внесения физ. вес – 90,4 кг/га
Дифференцированно внесено  - 9,6 тонны
Перерасход – 9,6 тонны


Фосфорные удобрения

[image: ]Рекомендуемое
Поле 39, паровое поле,
 среднее содержание подвижного фосфора -16,9 мг/кг
Рекомендуемая доза при посеве  - 30 кг/га д.в. или 57,7 кг/га физического веса.
Площадь внесения  -   465 га
Внесение  по рекомендации – 26,8 тонны

Дифференцированное
Поле 39, раб участок 1 га, внесение фосфорных  удобрений (аммофос)
Обеспечиваемое  содержание – 15 мг/кг.
Площадь внесения  -   204 га
Минимальная норма  -  1,9 кг/га
Максимальная норма  -  252 кг/га
Средняя норма внесения физ. вес – 123,5 кг/га
Дифференцированно внесено  - 25,2 тонны
                                                              Экономия фосфорных удобрений - 1,6 тонны



APPENDIX Н
 Databases, technical specifications
Блок «Природно-производственные условия Акмолинской области»
(фрагменты)

Таблица 1 – Распределение площади пашни по типам и подтипам почв по области
	Тип почвы
	Подтип почвы
	га
	%

	Черноземы
	Чернозем обыкновенный
	1100588
	14,8

	
	Чернозем южный
	1939907
	26,2

	Каштановые
	Каштановые
	721655
	9,7

	
	Темно-каштановые
	3234109
	43,6

	
	Светло-каштановые
	9350
	0,1

	Черноземы луговые
	Чернозем луговой
	289428
	3,9

	
	Лугово-черноземные
	–
	–

	
	Лугово-каштановые
	40090
	0,5

	Солонцы
	Солонцы
	78101
	1,1

	Всего:
	7413228
	100,0



Таблица 2 – Распределение площади пашни по механическому составу
	Механический состав почвы
	Количество

	
	га
	%

	Супесчаные и песчаные
	70660
	1,0

	Легкие суглинки
	655604
	8,8

	Средние суглинки
	1468959
	19,8

	Тяжелые суглинки
	4232931
	57,1

	Глинистые
	985074
	13,3

	Всего:
	7413228
	100,0



Таблица 3 – Структура посевных площадей по области
	Посевная площадь
	Количество

	
	тыс. га
	%

	
	5064,4
	100,0

	Зерновые
	4 447,9
	87,83

	     в т.ч. пшеница
	3 621,2
	71,50

	              ячмень
	826,7
	16,33

	Кукуруза на силос
	12,0
	0,24

	Соя
	167,1
	3,30

	Прочие
	437,4
	8,63



Таблица 6 – Наличие сельскохозяйственной техники

	Наименование техники
	Количество, шт.

	Кормоуборочные комбайны
	204

	Жатки
	2473

	Посевные комплексы
	1222

	Сеялки
	16122

	     в т.ч. СЗС-2,1
	3264

	Культиваторы
	2409

	Лущильники
	983

	Бороны 
	9106

	Плоскорезы
	900

	Опрыскиватели
	946

	Автомобили грузовые
	4769

	Прицепы автотракторные
	7407

	Зерносушилки
	230

	Механизированные тока
	493




158




259

Элементы модулей базы данных
(сетевая структура)

Блок «Техника для возделывания и уборки сельскохозяйственных культур» 
Модуль «Энергетические средства» (фрагмент)

Трактор Buhler Versatile серия 2375

[image: D:\Документы лаб. 1\ОТЧЕТЫ\Отчет 2018\Отчет по комплексам машин\Базы данных\Тракторы\Фото тракторов\Версетайл 2375.jpg]

	Показатель
	Значение показателя

	Назначение
	трактор сельскохозяйственный общего назначения

	Техническая характеристика:
– тяговый класс
– эксплуатационная масса, кг
– марка двигателя
– мощность двигателя, кВт (л.с.)
– номинальная частота вращения коленчатого вала, об/мин
– максимальный крутящий момент, Н·м
– частота вращения ВОМ, об/мин
– грузоподъемность навесного устройства , кгс
	
5-6
11690
Cummins QSМ11
280 (375)
2100
1880
1000
5900

	Цена, тыс. тенге
	76 720 

	Завод изготовитель
	ООО «Комбайновый завод «Ростсельмаш»

	Источник информации
	https://rostselmash.com
/products/tractors/
http://agroline.optorg.ru
/catalog/traktory/

	Ф.И.О. исполнителя
	Бобков С.И.



Трактор может быть оснащен системами параллельного вождения, системами подруливания и автоматического вождения, системами автопилота с применением GPS/ Глонасс навигации. Также на трактор возможна установка датчиков мониторинга за техникой (RFID механизатора, датчики уровня и расхода топлива).


Модуль «посевная и уборочная техника» (фрагмент)
Модульный посевной комплекс КСКП – 2,1Дх5

[image: ]

	Показатель
	Значение показателя

	Назначение
	Предназначен для полосного посева семян зерновых и зернобобовых культур полосой 18-20 см с одновременной предпосевной культивацией, внесением минеральных гранулированных удобрений и полосным прикатыванием почвы после посева на стерневых и безотвальных стерневых фонах, а также для культивации паров

	Рабочая скорость, км/ч
	до 10

	Ширина захвата, м
	10,25

	Производительность основного времени, га/ч
	до 10,25

	Ширина междурядий, см
	22,8

	Ширина полосы посева, см
	18-20

	Количество сошников, шт.
	45

	Глубина заделки семян, см
	4-10

	Норма высева семян зерновых, кг/га
	50-500

	Потребная мощность, кВт
	220

	Цена, тыс. тенге
	6 594,2

	Завод-изготовитель
	ООО "Сибзавод" г. Омск

	Источники информации
	http://www.sibzavod.ru/103/
https://sibzavodagro.ru/tehnika/posevnaya/modulnye-posevnye-kompleksy-kskp-omich

	Ф.И.О. исполнителя
	Курач А.А.



В системе точного земледелия может работать с оборудованием для контроля качества высева компаний «Аргонавт», «Монада», «Скиф».


Блок «Цифровые системы и оборудование для точного земледелия» Модуль «Системы параллельного и автоматического вождения» (фрагмент)
Курсоуказатель Trimble CFX-750
[image: http://agrogps.kz/images/catalog/trimble-cfx-750.jpg]
	
Показатель
	Значение показателя

	Назначение
	Предназначен для:
- параллельного вождения по курсоуказателю вдоль рядов в условиях любой видимости в ручном режиме, либо в автоматическом режиме в составе автопилота; 
- управления секциями опрыскивателей и сеялок точного высева; 
- управления нормой высева; 
-дифференцированного внесения удобрений.

	Точность
	30 - 40 см

	Рабочая температура
	от 0 °C до +50 °C

	Температура хранения 
	от -20 ºC до +80 ºC

	Корпус
	Алюминиевый с двойной защитой

	Вода/пыль
	IP65

	Экран
	Цветной антибликовый дисплей с изменяемой яркостью

	Частота обновления позиции
	5 Гц

	Цена
	950000 тн

	Производитель
	Trimble Navigation США

	Источник информации
	ТОО "NAVISTAR ASIA"г.Костанай
http://www.geomir.ru/info110.html
https://skbm.tiu.ru/p172619871-displej-trimble-cfx.html
http://geocourse.kz/catalog/navigaciya-dlya-selkhoztekhniki/kursoukazatel-trimble-cfx-750-detail

	Ф.И.О. исполнителя
	Крикало Е.Н.





Модуль «Оборудование для дифференцированного применения средств защиты растений» (фрагмент)

Система дифференцированного внесения «UX AmaSpot» для опрыскивателей «Amazone»
[image: D:\14 Цифровизация\17.10.2018 г База опрыскивателей по форме\Системы\Amazone\Amazone.JPG]

	Показатель
	Значение показателя

	Назначение
	Предусматривает оперативное дифференцированное внесение СЗР, которое осуществляется за счет инфракрасных датчиков GreenSense, распознающих наличие сорной растительности на поле

	Бортовой компьютер
	AmaSpot

	Программа для дифференцированного внесения
	AMATRON 3

	Протокол передачи данных
	ISOBUS

	Навигатор, GPS приемник
	AMATRON 3 с функцией GPS-Switch, GPS-Track и GPS-Maps 

	Автоматическое отключение секций
	Да

	Режим работы
	on-line

	Ширина сканирования сенсора, мм
	250

	Скорость работы, км/ч
	до 20

	Цена, тыс. тенге
	нет данных

	Завод изготовитель
	«Amazone»

	Источники информации
	http://go.amazone.de/agritechnica/

	Ф.И.О. исполнителя
	Токарев И.В.





Модуль «Оборудование для картирования урожайности» (фрагмент)

Система картирования урожайности Smart Yield Pro

[image: Ð�Ð°Ñ�Ñ�Ð¸Ð½ÐºÐ¸ Ð¿Ð¾ Ð·Ð°Ð¿Ñ�Ð¾Ñ�Ñ� raven SmartYield Pro]
	Показатель
	Значение показателя

	Назначение
	Система предназначена для контроля урожайности и влажности зерна в реальном времени, а также создания карт урожайности зерновых.

	Точность DGPS-системы от прохода к проходу 
Тип датчика потока зерна
Погрешность датчика потока зерна
Тип датчика влажности
Интервал измерения влажности зерна
Погрешность датчика влажности
Датчик положения жатки
Датчик скорости транспортирующего элеватора
Датчик скорости комбайна


Датчик ширины среза
Совместимость с комбайнами
	
±33 см
оптический
±5%
емкостной
0…100%
±5%
транспортное/рабочее положение

не входит в комплектацию
не входит в комплектацию, скорость измеряется GPS-системой
не входит в комплектацию
Challenger, Fendt, Massey Ferguson, Valtra, Claas, Rostselmash, John Deere, Case

	Цена, тыс. тенге
	3912,725

	Завод-изготовитель
	Raven Industries (США)

	Источники информации
	https://portal.ravenprecision.com/ProductDocumentation/Category?categoryId=79

	Ф.И.О. исполнителя
	Киркилевский В.В.




Элементы модулей базы данных
(реляционная структура)

Блок «Техника для возделывания и уборки сельскохозяйственных культур» (фрагменты)
Модуль «Энергетические средства» (фрагменты)

Таблица Б.7 – Тракторы и грузовые автомобили (фрагмент)

	Марка, модель
	Тяговый класс
	Эксплуатационная масса, кг
	Марка двигателя
	Мощность двигателя, кВт (л.с.)
	Номинальная частота вращения кол. вала, об/мин
	Максимальный крутящий момент, Н•м
	Частота вращения ВОМ, об/мин
	Грузоподъемность навесного устройства, кгс
	Цена, тыс. тенге
	Завод-изготовитель

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	универсально-пропашные тракторы

	АгроМаш-85ТК
	1,4
	4120
	Д145Т
	62,5 (85)
	2100
	н/д
	540/1000
	3500
	7 521
	Агромашхолдинг, РФ

	Беларус-80.1
	1,4
	3770
	Д-243
	57,4 (78)
	2200
	298
	540/1000
	3200
	6 475
	ОАО Минский тракторный завод, РБ

	Claas Arion 410
	2
	4800
	DPS
	75 (113)
	2200
	420
	540/1000
	4100
	30 921
	Claas KGaAmbH, Германия

	тракторы общего назначения 

	Terrion ATM 3180M
	3
	9000
	Deutz BF 6M 2012C
	136 (182)
	2200
	702
	540/1000
	7500
	42 220
	ЗАО "Агротехмаш", РФ

	Кировец К-424 «Премиум»
	4
	11200
	ЯМЗ-53625
	175 (238)
	2300
	900
	540/1000
	4500
	32 913
	Петербургский тракторный завод, РФ

	Fendt 927Vario
	4
	10830
	Deutz
	199 (270)
	2100
	1128
	540E/1000 или 1000/1000E
	11800
	153 574
	AGCO Corporation, США

	BuhlerVersatile 320
	4-5
	10861-14878
	Cummins QSС 8.3
	224 (305)
	1500
	1383
	540/1000
	6804
	81 610
	ООО «Комбайновый завод «Ростсельмаш»



Таблица Б.8.2 – Зерноуборочные комбайны (фрагмент)
	Название зерноуборочного комбайна
	Характеристики

	
	тип молотильного аппарата
	диаметр барабана, мм
	частота вращения барабана, об/мин
	количество клавиш соломотряса, шт.
	площадь сепарации соломотряса, м2
	вместимость бункера, л
	производитель/марка 
двигателя
	мощность, кВт/л.с.
	завод-изготовитель

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Acros 595
	один барабан
	800
	335-1050
	5
	6,30
	9000
	Cummins/6LTAA
	206 (280) / 221 (300)
	Ростсельмаш (Российская Федерация)

	Acros 550/585
	один барабан
	800
	335-1050
	5
	6,15
	9000
	ЯМЗ-236БЕ / Cummins/6LTAA
	206 (280) / 221 (300)
	



	Nova
	барабан с приемным
ускоряющим битером
	600
	400-1190
	4
	4,3
	4900
	YaMZ /534
	132 (180)
	

	RSM-161
	два барабана
	800
	300-920
	6
	6,1
	10500
	Cummins/QSL8.9
	279 (360)
	

	Torum 750/780
	роторный с вращающейся декой
	762
	250-1000
	-
	-
	10500/
12000
	MTU/OM460LA
	313 (425) / 372 (506)
	

	Vector 410/450 Track
	один барабан
	800
	335-1050
	4
	5,0
	6000
	ЯМЗ-236НД/
ЯМЗ-236БК
	154 (210) / 188 (255)
	

	Essil КЗС-730
	один барабан
	800
	510-875
	-
	4,92
	4500
	Д-260
	114 (155)
	АО «Агромашхолдинг KZ» (Республика Казахстан)

	Essil КЗС-740
	один барабан
	800
	510-875
	-
	4,92
	5500
	ЯМЗ-236ДЕ
	169 (230)
	

	Essil КЗС-750
	один барабан
	800
	440-875
	-
	6,15
	7000
	ЯМЗ-236БЕ
	184 (250)
	

	Essil КЗС-760
	один барабан
	600/800
	736-1460
	-
	6,15
	9000
	ЯМЗ-238ДЕ
	243 (330)
	



Модуль «Техника для обработки почвы» (фрагменты)

Таблица Б.9.1 – Машины для поверхностной обработки почвы (фрагмент)

	Машина, орудие
	Ширина захвата, м
	Рабочая скорость, км/ч
	Производительность основного времени, га/ч
	Ширина 
захвата стрельчатой лапы, см
	Глубина обработки, см
	Крошение (фракции до 25мм), %
	Подрезание сорняков, %
	Потребная мощность, кВт.
	Цена, тыс. тенге
	Завод изготовитель

	Культиватор стерневой комбинированный «Landmaster» 11000
	11
	10-12
	11-13,2
	330
	3-14
	80
	100
	220-260
	10 483,0
	ПК ООО «Агромастер» , 
Республика Татарстан

	Культиватор стерневой комбинированный «Landmaster» 12200
	12,2
	10-12
	12,2-14,6
	330
	3-14
	80
	100
	260-300
	10 584,0
	ПК ООО «Агромастер», 
Республика Татарстан

	Культиватор стерневой комбинированный «Landmaster» 14000
	14
	10-12
	14-16,8
	330
	3-14
	80
	100
	320-390
	11 032,0
	ПК ООО «Агромастер», 
Республика Татарстан

	Культиватор стерневой комбинированный «Landmaster» 1600
	16
	10-12
	16-19,2
	330
	3-14
	80
	100
	350-390
	11 480,0
	ПК ООО «Агромастер», 
Республика Татарстан

	Культиватор стерневой тяжелый  КСТ-11700 «КЕДР»
	11,7
	10-12
	11,7-14,0
	370
	8-15
	80
	100
	220-260
	21 756,0
	ООО «Промзапчасть», 
Россия, Белгородская область







Модуль «Зерноочистительная техника» (фрагменты)

Таблица Б.12.1 – Зерноочистительные машины (фрагмент)
	Марка машины и 
производитель
	Производительность т/ч
	Количество решет, шт
	Площадь решет, кв.м
	Тип очистки (функциональные возможности очистки)
	Цена, тыс. тг
	Мощность электродвигателей кВт
	Масса, кг

	Зерноочистительные машины решетного типа

	1
	2
	3
	4
	5
	6
	7
	8

	УС-20С
Компания «Зерно BY Очистка»
	20
	4
	3,0
	решетная
	2750
	4,5
	1200

	УС-40С
Компания «Зерно BY Очистка»
	60
	16
	11,7
	решетная
	6300
	10,8
	2200

	СВУ-60
ОАО «Воронежсельмаш»
Воронежская область
	60
	36
	17,5
	решетная
	9350
	18,7
	4000

	СВТ-40
ОАО «Воронежсельмаш»
Воронежская область
	60
	36
	17,5
	решетная
	3500
	11,7
	3600

	РВС-60
НПП «Сатурн Агро»
Омская область
	60
	8
	6
	решетная
	9350
	13,2
	2700

	А1-БИС-100
ОАО «Мельинвест»
Нижний Новгород
	100
	8
	6
	решетная
	4400
	1,5
	1600

	PETKUSU15
Компания «PETKUS»
Германия
	80
	32
	8,4
	решетная
	29000
	20,24
	2400



Блок «Цифровые системы и оборудование для точного земледелия» (фрагменты)

Таблица Б.13 – Модуль «Системы поддержки принятия решений» (фрагмент)
 
	Название системы или ПО
	Характеристики

	
	назначение
	форма
	системные требования
	краткое описание
	цена
тыс.тенге
	изготовитель и источник информации

	ExactFarming – система анализа и поддержки принятия решений
	Онлайн-сервис  управления сельхозпредприятием с аналитической поддержкой принятия решений
	Сервис, сайт и программы
Облачный интерфейс Облачное решение. Для доступа в систему необходимо получить свой логин и пароль.
	ОС: Windows 7 SP1 / 8 / 10 (64-разрядная); Intel Core i5 - 4 460, AMD FX 4300 или лучше; 6 GB ОЗУ; NVIDIA GeForce GTX 660 / AMD Radeon HD 7800 Series с 2 ГБ видеопамяти DirectX: Версии 11; широкополосное подключение к интернету; место на диске: 20 GB; Звуковая карта: Звуковая карта, совместимая с DirectX®
ОС: Linux®kernel 2.6.18 или новее Intel® Pentium® IV или AMD Athlon® XP процессор или новее FLEXnet теребует наличия Linux Standard Base
	ExactFarming объединяет инструменты для управления сельхозпредприятием. Карта полей, погода, вегетация, севооборот, дневник операций, управление ресурсами, техкарты, умные уведомления, экономика для каждого поля. 
	Стоимость подписки составит
82.8 тнг. в год
	ExactFarming
Россия, Москва, Ru.exactfarming.com








Таблица Б. 16 – Модуль «Системы дистанционного мониторинга положения и функционирования техники» (фрагмент)

	Наименование
	Поддержка навигационных спутниковых систем
	Навигационный приемник
	Количество каналов
	Количество аналоговых входов
	Количество дискретных выходов
	Тип антенны ГЛОНАСС/GPS
	Интерфейс связи с ПК
	Канал передачи данных
	Количество SIM-держателей
	Интерфейсы связи
	Применяемость в сельском хозяйстве

	Завод-изготовитель

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	14

	Система GPS мониторинга «АвтоГРАФ»
	ГЛОНАСС + GPS / GALILEO / Beidou
	uBlox MAX-M8Q
	72
	-
	-
	Внешняя (FAKRA)
	USB 2.0
	GSM (GPRS / SMS)
	2
	Шина 1-Wire, 
Шина RS-485 (TIA / EIA-485-A)
Шина CAN (SAE J1939 / FMS)
	Мониторинг уровня топлива, площади обработки, качества работ
	ООО “ТехноКом”, Россия

	Система спутникового мониторинга Куратор
	GPS
	ARNAVI 4

	54
	-
	-
	Внешняя
	USB 2.0
	GPRS
	2
	RS232, 
RS485, 
1-WIRE,
 USB
	Подсчет уровня топлива, площади обработки, качества работ
	ТОО "СК-Транк", Казахстан

	Система спутникового мониторинга
Galileosky
глонасс/gps v5.0

	GPS/ГЛОНАСС
	GALILEO ГЛОНАСС
	-
	8
	4
	Внешняя
	USB 2.0
	GPRS/
SMS
	2
	1-Wire, CAN, USB, RS-232, RS-485
	Контроль уровня топлива, площади обработки, качества работ
	ООО «Galileosky», Россия
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APPENDIX П 

Test reports and production test certificates

Протокол предварительных испытаний системы мониторинга высева 
«Аргонавт»к сеялкам типа СЗС

[image: C:\Users\Сергей\Pictures\1 - 0017.jpg]





[image: C:\Users\Сергей\Pictures\1 - 0018.jpg]





[image: C:\Users\Сергей\Pictures\1 - 0009.jpg]














Анализ и заключение по результатам испытаний

1 Системы параллельного и автоматического вождения вписываются в технологии и комплексы машин для посева зерновых культур в северном регионе Казахстана.
2 Сравнительные испытания посевных агрегатов в системе точного земледелия проводились на посеве яровой пшеницы по паровому и по стерневому фону для определения влияния элементов систем навигации (систем параллельного и автоматического вождения) на агротехнические, технико-эксплуатационные и экономические показатели их функционирования. 
3 Результаты агротехнической оценки показали, что применение системы параллельного и автоматического вождения не оказывают существенного влияния на такие агротехнические показатели, как норму высева семян, глубину хода сошников, глубину заделки семян, гребнистость поверхности поля. При этом за счет наличия системы параллельного вождения уменьшается величина перекрытия смежных проходов с 30,0 см до 18 см, что, соответственно влияет на увеличении рабочей ширины захвата посевного агрегата – у агрегата с наличием системы она больше и составляет 9,62 м. 
Наличие системы автоматического вождения позволяет исключить величину перекрытия и производить смежные проходы на расстоянии ширины захвата одного междурядья анкерных сошников. Это, соответственно, влияет на увеличении рабочей ширины захвата посевного агрегата – у агрегата с наличием системы она больше на 60 см и составляет 12,0 м.
4 По результатам энергетической оценки установлено, что наличие системы параллельного вождения не оказывает существенного влияния на энергетические показатели. 
5 По результатам эксплуатационно-технологической оценки установлено, что применение системы параллельного вождения позволяет на 3,0 % увеличить сменную производительность агрегата на посеве и на 1,2 % снизить удельный расход топлива, а применение системы автоматического вождения позволяет на 6,6% увеличить сменную производительность агрегата на посеве и на 6,9% снизить удельный расход топлива.
6 В результате сравнительной экономической оценки установлено, что применение посевного комплекса «Elvorti» модели «ALKOR 10» в агрегате с трактором К-730, оборудованным системой параллельного вождения позволяет снизить совокупные затраты на 587 тенге/га (на 2,7%) и получить годовую экономию совокупных затрат денежных средств в размере 475,3 тыс. тенге.


Применение посевного комплекса «Horsch» модели «Sprinter 12HD» в агрегате с трактором «Buhler» модели «Buhler Versatile 485», оборудованным системой автоматического вождения позволяет снизить совокупные затраты на 1431,0 тенге/га (на 5,7%) и получить годовую экономию совокупных затрат денежных средств в размере 1853,5 тыс. тенге.
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APPENDIX Р 

Calculation of the efficiency of ANT

Расчет эффективности информационной системы АНТ
для НПЦЗХ им. А.И. Бараева



Методические подходы к расчету эффективности информационных систем
Чтобы понять, что представляют собой оценки эффективности, необходимо определить понятия «затраты» и «эффект». Первое определение подразумевает комплексные затраты, которые связаны с приобретением, монтажом, настройкой, поддержкой, а также затраты по простою при техническом обслуживании и при устранении поломок.
Под эффектом подразумевают результат, который достигается в процессе внедрения программного обеспечения. Стоит отметить, что такие мероприятия включают процесс внедрения и офисного, и общесистемного ПО. Это может затруднить определение оценки эффективности от внедрения ПО, поэтому на сегодняшний день выделяют специальные методы эффективности внедрения. Это могут быть:
· затратные методы;
· методы оценки прямого результата;
· основанные на оценивании идеальности процесса;
· квалиметрические методы.
Затратные методы оценки могут быть разными. Так, существует такая методика оценки информационных систем, как котловой метод. Здесь базой является соотношение общих вложений в ПО с масштабами предприятия и его бизнес-направлением. Обычно такое соотношение подразумевает максимально-допустимый объем вложений к годовому обороту. Для небольшой компании это примерно 1%, а для крупного предприятия – 3%.
Методы функциональной точки дают возможность определить приблизительные оценки стоимости создания и включения в структуру компании информационной системы по требованиям пользователя. Каждое требование оценивается по трудности и по важности для пользователя. Требования – это вектор (функциональная точка). А по гипотезе «компактности» предполагают, что чем ближе такие функциональные точки, тем более схожими по значимости и эффективности являются проекты. 
Методы оценки прямого результата. Потребительский индекс – такая оценка эффективности внедрения показывает совокупность индексов, которые показывают положительные изменения работы предприятия (повышение доходов и оборота, снижение затрат).
AIE – методика, которая похожа на потребительский индекс, но при этом оценки эффективности выставляются по субъективным показателям. Это может быть удовлетворенность заказчиков, удобство работы с имеющимся комплексом информационных систем.
EVS – здесь показатели эффективности определяют, какая польза для компании от использования такого программного обеспечения. Оцениваются такие показатели, как повышение доходов, производительности труда, снижение рисков и сокращение временных затрат на создание продукции.
EVA – такая оценка является возможностью определить эффект в виде фактической прибыли от применения ПО. Такая прибыль представляется операционной прибылью с вычетом стоимости капитала. Именно такие оценки эффективности показывают, что информационные системы могут быть источником прибыли и доходов, а не затрат.

Для оценки экономической эффективности в данном случае будет применен метод, основанный на финансовых показателях. Такая или аналогичная методика применяется на практике в большинстве случаев.
В данной методике используется следующая схема оценки:
1. Оценка суммы инвестиций во внедрение системы;
2. Оценка стоимости эксплуатации и текущего развития систем;
3. Оценка выгод от использования системы;
4. Вычисление коэффициента окупаемости (ROI)
Для оценки суммы инвестиций необходимо учесть:
· Стоимость выработки требований к системе и подбор поставщика;
· Стоимость настройки и тестирования системы;
· Стоимость инфраструктуры;
· Стоимость внедрения изменений в системы и процессы организации.
Оценка стоимости эксплуатации и текущего развития системы.
Для того чтобы оценить стоимость эксплуатации необходимо провести анализ постоянных расходов, таких как:
· Стоимость ИТ персонала для поддержания системы;
· Стоимость эксплуатации инфраструктуры (обслуживание оборудования, 
        лицензии и т.д.);
· Стоимость изменения системы (при необходимости);
· Косвенные потери от несовершенства системы (простои и т.д)
Оценка выгод от использования системы
Для оценки выгод от использования системы будут использованы заявленные данные поставщика по повышению эффективности производства, а так же фактические данные полученные после внедрения системы.
Расчет коэффициента окупаемости.
В качестве итогового количественного показателя будет взят коэффициент окупаемости (ROI) что позволит сравнивать между собой эффективность различных систем, а также эффективность их внедрения в различных типах хозяйств. 
Рассчитываться данный коэффициент будет по формуле:



В случае, когда коэффициент окупаемости будет больше нуля, внедрение данной ИС эффективно, при значении меньше нуля, внедрение данной ИС не имеет экономической целесообразности.
[bookmark: _Toc52365140]Расчет эффективности информационных систем на примере системы «AgroNetworkTechnologies» 
[bookmark: _Hlk52365126]Основными базовыми приложениями ANT (Agro Network Technologies) являются:
1. «Мои поля» – электронная карта полей, которая служит основой информационной системы. Позволяет визуализировать контуры полей с привязкой к местности на карте, а также отображает информацию о производственных участках;
2. «Паспорт поля» - позволяет собирать всю информацию о текущем состоянии поля, с возможностью просмотра истории возделываемых культур;
3. «Скаутинг» - служит для организации проведения агроэкологических обследований, фиксирования результатов и хранения истории их проведения. На основании исследований изучаются агроэкологические факторы, создаются схемы агроэкологического зонирования землепользования с целью контроля проведения мероприятий и мониторинга развития растений. Приложение обеспечивает сбор, хранение, обработку и визуализацию данных агроэкологических обследований (параметры, фотографии, комментарии);
4. «Метео» - Позволяет собирать и анализировать метеоданные и прогнозы погоды, для последующих корректировок плана мероприятий;
5. «Отчеты» - Позволяют оперативно анализировать данные и контролировать производственный процесс. 
6.  «Мониторинг событий» - позволяет сельхозтоваропроизводителю вовремя реагировать на простои техники, контролировать её въезды и выезды из геозон, а также получать информацию о выполнении и отмене сельскохозяйственных мероприятий, путем получения уведомлений на специализированной мобильное  приложение. 
Базой для информационной системы «ANT» являются электронные контуры полей, которые можно создать в самом сервисе или загрузить уже имеющиеся в наличии. ИС «ANT» позволяет контролировать календарный план выполнения сельскохозяйственных работ с учетом севооборота, технологических операций, количества работников, используемых сельскохозяйственных машин и агрегатов, спутниковых снимков, предоставляет возможность подключения системы мониторинга техники и локальных метеостанций. Получение информации из объективных источников позволяет исключить человеческий фактор в оценке уровня земледелия в вегетационный период возделываемых культур.
Информационная система «ANT» используется для проектирования адаптивно-ландшафтных систем земледелия, основанных на данных дистанционного зондирования земли в сочетании с контактными методами измерения. По результатам АХО сервис позволяет получить аппликационные карты распределения элементов. На основании схем неоднородностей, результатов АХО и возделываемой культуры с использованием расчетно-балансового метода в ИС «ANT» создаются задания для агрегатов дифференциального внесения. Это и есть основа точного земледелия.
Важным элементом оценки произрастания культур в ИС «ANT» является инструментарий объективного мониторинга на основе спутниковых снимков. Этот инструмент отвечает на главный вопрос: как произрастает культура в вегетационном периоде. Для определения используется два фактора: интегральная оценка поля на конкретную дату и оценка произрастания растений на определенном поле в данной природно-климатической зоне. Полученную информацию необходимо использовать при оперативном планировании и последующем анализе сезона. В комплексе с картами технологических операций, возможно, оценить эффективность применения средств защиты растений, удобрений, сравнить потенциал семян, потери в объемах урожая. 
ИС «ANT» позволяет дать оценку текущей урожайности, анализируя данные объективного мониторинга. Используя сервис, агроном детально изучает показатели спутникового мониторинга, принимает решения, выезжает на поле, делает фотографии состояния полей с позиционированием на местности, проводит биологические исследования для повышения урожайности. Для фиксации и накопления знаний об объездах полей есть специализированное мобильное приложение, интегрированное с сервисом. Кроме того, система дает понимание о стоимости конкретной технологической операции.

Оценка экономической эффективности ИС была проведена на примере хозяйства Акмолинской области площадью 5 тыс. га с заявленной исходной урожайностью пшеницы 18 ц/га.
Согласно прописанной выше методике первым шагом при оценке экономической эффективности ИС необходимо оценить объем инвестиций для внедрения системы. В нашем случае система базируется на облачных решениях, что позволяет сократить расходы на создание инфраструктуры и оплату персонала для ее обслуживания. В целом стоимость внедрения системы включает в себя лишь приобретение лицензии на данную ИС. В случае с ANT стоимость лицензии составляет 300 тг. за 1 га в год. В случае для хозяйства площадью 5 тыс. га стоимость лицензии на один год составит 1,5 млн. тенге. 
Вторым шагом необходимо оценить стоимость эксплуатации системы. Так как данное решение облачное, то расходы на обслуживание наземной инфраструктуры не требуются. Однако необходимо учесть заработную плату персонала, который будет обслуживать саму ИС, а именно загрузка и обработка данных, выгрузка отчетов и т.д. По данным КС МНЭ РК заработная плата специалиста-профессионала в отрасли сельского хозяйства в 2019 году составляла 148 711 тенге в месяц, или 1,7 млн. тенге в год. 
Таким образом общие расходы на внедрение и эксплуатацию ИС ANT составляют 3,2 млн. тенге в год.
Следующим шагом, согласно методике, является оценка выгод от внедрения ИС. По заявленным разработчиком данным в результате внедрения системы ANT экономия удобрений и семенного материала составляет 10%, а повышение урожайности 15%, за счет оперативного получения информации и последующего оперативного принятия решений.
  
Таблица - Статьи затрат исследуемого хозяйства

	Статья затрат
	Всего тыс.тенге
	На 1 га, тенге
	Экономия всего, тыс. тенге
	Экономия на 1 га., тыс. тенге

	Зарплата с начислением
	37 009,7 
	7 401,9 
	0,0 
	0,0 

	Горючее и смазочные материалы 
	64 442,9 
	12 888,6 
	0,0 
	0,0 

	Семена
	48 750,0 
	9 750,0 
	4 875,0 
	975,0 

	Минеральные удобрения, химикаты
	151 860,5 
	30 372,1 
	15 186,1 
	3 037,2 

	Текущий ремонт, запчасти
	24 966,9 
	4 993,4 
	0,0 
	0,0 

	Накладные расходы
	35 667,2 
	7 133,4 
	0,0 
	0,0 

	Всего прямых затрат
	362 697,3 
	72 539,5 
	20 061,1 
	4 012,2 



В результате внедрения ИС экономия удобрений и семенного материала составит 20 млн. тенге в год. 
Далее необходимо оценить экономический эффект от повышения урожайности. Заявленная исходная урожайность в рассматриваемом хозяйстве составляет 18 ц/га. При площади 5 тыс. га, объем собранной пшеницы составит 9,0 тыс. тонн. По данным КС МНЭ РК среднегодовая цена пшеницы в 2019 году составила 61,6 тыс. тенге. Выручка при реализации такого объема пшеницы составит 554,4 млн. тенге. При повышении урожайности на 15% объем собранной пшеницы составит 10,35 тыс. тонн, выручка соответственно 637,56 млн. тенге. Выгода от повышения урожайности составит 83,160 млн. тенге в год. 
Коэффициент окупаемости (ROI)



По результатам проведенных расчетов экономический эффект от внедрения ИС ANT составил 31,2 тенге выгоды на 1 затраченный тенге на внедрение и эксплуатацию информационной системы.
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Work schedule
Appendix № 2
to Contract No. 31 dated "     " ________ 2018

Work schedule
LLP A.I. Barayev "Research and Production Center for Grain Farming 
on budget program 267 “Enhancing the accessibility of knowledge and research” subprogram 101 “Program-targeted financing of research and activities” on the specifics 156 “Payment of consulting services and research” 

	№

	Name
of works 
	Deadline, year
	Expected results
	Amount
tenge

	1
	Transfer and adaptation of technologies for precision farming in crop production according to the principle of "demonstration farms (experimental sites)" in Akmola region
	2018-2020 
	An analysis and synthesis of materials on the logistical, agrochemical, meteorological and scientific support of the land plot for precision farming will be made. The purchase of agricultural equipment and equipment for the production and scientific support of the landfill will be completed. Will be prepared maps of the variability of soil fertility (nitrogen, phosphorus, humus, trace elements) of individual fields in the experimental plots. A draft of guidelines for conducting a soil survey in the implementation of precision farming for the conditions of Akmola region will be prepared. Multifactor field and production experiments will be continued with elements and technologies of precision farming in the cultivation of crops on the southern black-earth soils of the Akmola region:
-differentiated tillage, fertilization, pesticides, sowing seeds, timing of events.
Data will be obtained on the relationship between crop productivity and regional agroclimatic indicators. Agroclimatic data from the study period and their relationship with the development and productivity of crops will be obtained. There will be an economic assessment of the effectiveness of the differentiation of the technological elements of cultivation. An analysis and synthesis of data on the differentiation of technological elements of cultivation will be made. crops. A practical recommendation will be prepared on the differentiation of technological elements in the system of precision farming, in the cultivation of crops. The data will be collected; the development of economic models for the introduction of precise technologies for different types of farms of high technical equipment of the Akmola region will be carried out. 
An economic model will be developed for farms of high technical equipment using elements of "precision farming" and the economic efficiency of implementation will be calculated. Production tests of 3 biological products on an area of ​​100 hectares. 3 standards of organization and 3 pilot-industrial regulations for the production of complex biological preparations for increasing the productivity of agricultural crops were developed. 2 applications for security documents were filed. Seminars will be held on the creation of complex biological products to increase the productivity of agricultural crops. Field experiments will be continued in the No-Till systems, the minimum and traditional technologies of cultivation in the system of crop replaceable crop rotations with differentiated use of mineral fertilizers, plant protection products on the southern carbonate chernozems of the Akmola region. A list of technological operations in the No-Till systems, minimum and traditional technologies of cultivation of crops will be developed. Results will be obtained from observations of phenology and physiology, plant yields, depending on soil conditions and differentiated agrotechnological methods of cultivation. The analysis of the efficiency of technological operations will be carried out taking into account the elements of precision farming. Technological maps will be drawn up in the No-Till systems, the minimum and traditional cultivation technologies for the conditions of the Akmola region. The analysis and synthesis of the results and data of the effective use of precision farming technology will be carried out to develop guidelines for the dissemination and adaptation of precision farming technology taking into account the soil and climatic conditions of cultivation. The data will be collected and summarized for the scientific substantiation of the introduction of elements of precision farming in the conditions of production of Akmola region. An analysis will be conducted of the effectiveness of the use of modern analytical and agronomic equipment for precision farming conditions: field testers, moisture meters, navigators, agronomist tablets, agrodrones, satellite information, yield monitoring systems. Guidelines will be developed on the spread and adaptation of precision farming technology, taking into account the climatic conditions of cultivation. Data will be collected and analysed on the technological elements of cultivation in the system of precision farming, on land resources, crops, tillage, and plant protection, on fertilizers, varieties, and crop rotation to form an agricultural production management system. A project of an optimized production management system will be developed. Field and production experiments will be continued with options for differentiating the technological elements of crop cultivation in the southern carbonate chernozem of the Akmola region: tillage, fertilization, pesticides, seeding, and timing of events. An analysis and synthesis of data on the differentiation of the technological elements of the cultivation of agricultural crops and the determination of agrotechnical parameters will be made. There will be prepared 5 practical recommendations on the differentiation of technological elements in the system of precision farming, in the cultivation of crops. Acts of production tests of adapted systems to the technical means used in the region and environmental conditions will be prepared: seeding monitoring systems for seed drills of the ESS type, differential fertilizer application systems for wide-grip machines for tractors of traction class 5-6. Optimal complexes of machines and equipment for the complex mechanization of the cultivation of crops in the system of precision farming for various levels of equipment of farms in the Akmola region will be selected. Technological regulations for the cultivation of agricultural crops will be developed - 6 units. Recommendations on the use of machine complexes will be prepared. Applications for the patent of RK -2 units will be prepared. Data collection, analysis of the economic efficiency of information and expert systems for agricultural production available on the market will be carried out: accounting, rationing and planning, remote monitoring of equipment. Component elements and capabilities of information and expert systems will be developed. The cost-effectiveness of GIS technology will be calculated on the example of a single integrated information system. Based on the calculations, recommendations on the choice of cost-effective integrated solutions for the implementation of information systems in agriculture were developed. Practical recommendations will be prepared. The final report for 2018-20120 will be presented in accordance with GOST 7.32-2001.
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	2
	Transfer and adaptation of technologies for precision farming in crop production according to the principle of "demonstration farms (experimental sites)" in Akmola region
	2018
	There will be a selection of soil plots and an experimental test site on typical soils of the Akmola region (3000 ha). The variability of soil fertility indicators using ground survey and remote sensing was determined. Soil samples will be taken from 5 hectare working areas - 532 samples. Electronic maps of experimental plots, maps of variability of indicators of soil fertility (nitrogen, phosphorus, humus, microelements) of individual fields in the experimental plots were compiled. The conditions for differentiation of agrotechnological elements of crop cultivation will be determined. Data will be accumulated to improve agrochemical survey methods for precision farming. Agricultural machinery and equipment for the operation of the landfill will be justified and purchased. Multifactor field and production experiments with elements and technologies of precision farming in the cultivation of agricultural crops on the southern chernozem soils of the Akmola region were laid and carried out. Will be held:
- Chemical differentiation, tillage, fertilization, pesticides, sowing of seeds, timing of events.
Data will be obtained on the relationship between crop productivity and regional agroclimatic indicators. Agroclimatic data from the study period and their relationship with the development and productivity of crops will be obtained. The economic evaluation of the effectiveness of the differentiation of technological elements of cultivation. The research methodology for the project will be developed, an information and patent search, collection of scientific materials, scientific research, a compilation, analysis and synthesis will be carried out. The data will be collected, the development of economic models for the introduction of precise technologies for different types of farms with low technical equipment in the Akmola region. A collection of microorganisms will be selected to isolate producer strains (50 strains). Active strains of microorganisms will be studied to create a biologic of complex action (20 strains).
Selection of sites and lying of field experiments in the No-Till systems, minimum and traditional technologies of cultivation in the system of crop change rotation with a differentiated use of mineral fertilizers, plant protection products on the southern carbonate chernozems of the Akmola region will be conducted. A list of technological operations in the No-Till systems, minimum and traditional technologies of cultivation of crops will be developed. The results of observations of phenology and plant physiology will be obtained depending on soil conditions and differentiated agrotechnological methods of cultivation. An analysis will be made of the effectiveness of technological operations, taking into account the elements of precision farming. An analysis and synthesis of the results and data of the effective use of precision farming technologies will be made to develop guidelines for the dissemination and adaptation of precision farming technology, taking into account the soil and climatic conditions of cultivation. The data will be collected and summarized for the scientific substantiation of the introduction of elements of precision farming in the conditions of production of Akmola region. An analysis will be made of the effectiveness of the use of modern analytical and agronomic equipment for precision farming conditions: field testers, moisture meters, navigators, agronomist tablets, agrodrones, satellite information, yield monitoring systems. Data will be collected and analyzed on the technological elements of cultivation in the system of precision farming, on land resources, crops, tillage, plant protection, on fertilizers, varieties, and crop rotation to form an agricultural production management system. Selection of plots and laying of field and production experiments will be conducted with options for differentiating the technological elements of crop cultivation in the southern carbonate chernozem of the Akmola region: tillage, application of fertilizers, pesticides, sowing of seeds, timing of measures based on an electronic field map.
There will be an economic assessment of the effectiveness of the differentiation of the technological elements of cultivation. A database of machines and equipment for the cultivation of crops in the system of precision farming will be developed. The results of analyzes and technical specifications for the transfer of the most effective elements of precision farming systems to the applied technical means and environmental conditions will be obtained: monitoring systems for seeding to seeders of the ESS type, differential fertilizer application systems for wide-gripping machines to tractors of traction class 5-6 . Data collection, analysis of the economic efficiency of information and expert systems for agricultural production available on the market will be carried out: accounting, rationing and planning, remote monitoring of equipment. Component elements and capabilities of information and expert systems will be developed. The calculation of the effectiveness of information systems will be carried out
The annual (interim) report for 2018 according to GOST-7.32-2001 will be presented.
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	3
	Transfer and adaptation of technologies for precision farming in crop production according to the principle of "demonstration farms (experimental sites)" in Akmola region
	2019
	The definition of soil fertility variability will be continued using ground-based survey and remote sensing. Soil fertility monitoring will be continued. Soil samples will be taken from 5 hectare working plots - 532 samples, electronic maps of experimental plots will be refined. The conditions for differentiation of agrotechnological elements of cultivation of agricultural crops are specified. Data will be accumulated to improve agrochemical survey methods for precision farming. A justification and procurement of agricultural equipment and equipment for the operation of the landfill will be conducted
Continued multifactorial field and production experiments with elements and technologies of precision farming in the cultivation of crops on the southern chernozem soils of the Akmola region: - differentiated tillage, application of fertilizers, pesticides, sowing of seeds, and timing of events. Accumulated data on the relationship of crop productivity and regional agroclimatic indicators. Agroclimatic data from the study period and their relationship with the development and productivity of crops will be obtained. There will be an economic assessment of the effectiveness of the differentiation of the technological elements of cultivation.
Productions check of differentiated technological elements in the basic farms - 300 ha. The data will be collected; the development of economic models for the introduction of precise technologies for different types of farms of medium technical equipment of the Akmola region will be carried out. An economic implementation model will be developed for farms of medium technical equipment using elements of “precision farming” and the economic efficiency of implementation will be calculated. Experimental lots of biopreparations will be developed based on associations with growth-promoting, soil-stimulating and antimicrobial activity (3 samples). Laboratory procedures for obtaining a biological product will be carried out (3). Field studies of 2 biological products in the field in small-plot experiments on an area of ​​100 m2
The field experiments in the No-Till systems, the minimum and traditional technologies of cultivation in the system of crop change rotations with the differentiated use of mineral fertilizers, plant protection products on the southern carbonate chernozems of the Akmola region, have been continued. A list of technological operations in the No-Till systems, minimum and traditional technologies of cultivation of crops will be developed. Results will be obtained from observations of phenology and physiology, plant yields, depending on soil conditions and differentiated agrotechnological methods of cultivation. An analysis will be made of the effectiveness of technological operations, taking into account the elements of precision farming. A flow chart will be developed taking into account the elements of precision farming. An analysis and synthesis of the results and data of the effective use of precision farming technologies will be made to develop guidelines for the dissemination and adaptation of precision farming technology, taking into account the soil and climatic conditions of cultivation. The collection and synthesis of data will be made for the scientific substantiation of the introduction of elements of precision farming in the production conditions of Akmola region. An analysis will be made of the effectiveness of the use of modern analytical and agronomic equipment for precision farming conditions: field testers, moisture meters, navigators, agronomist tablets, agrodrones, satellite information, and yield monitoring systems. The collection and analysis of data on the technological elements of cultivation in the system of precision farming, on land resources, crops, tillage, and plant protection, on fertilizers, varieties, and crop rotation will be made to form an agricultural production management system.
Field and production experiments were continued with options for differentiating the technological elements of growing crops in the southern carbonate chernozems of the Akmola region: tillage, fertilization, pesticides, sowing of seeds, and timing of measures based on an electronic field map. The effectiveness of the differentiation of technological elements of cultivation will be evaluated. Optimal agrotechnical parameters of crop production will be determined.
A production check of differentiated technological elements in the base farms will be carried out. A comparative test report of technical means for sowing, plant protection of technical means for the main tillage, harvesting of spring wheat in the precision farming system, a preliminary test report and technical requirements for adapting the sowing monitoring system to seed drills of the ESS, a differential fertilizer application system for wide-grained will be prepared traction tractor machines 5-6. Data collection, analysis of the economic efficiency of information and expert systems for agricultural production available on the market will be carried out: accounting, rationing and planning, remote monitoring of equipment. Component elements and capabilities of information and expert systems will be developed. The calculation of the effectiveness of information systems will be carried out. The annual (interim) report for 2019 will be submitted according to GOST-7.32-2001.
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	4
	Transfer and adaptation of technologies for precision farming in crop production according to the principle of "demonstration farms (experimental sites)" in Akmola region
	2020 г.
	An analysis and synthesis of materials on the logistical, agrochemical, meteorological and scientific support of the land plot for precision farming will be made. The purchase of agricultural equipment and equipment for the production and scientific support of the landfill will be completed. Will be prepared maps of the variability of soil fertility (nitrogen, phosphorus, humus, trace elements) of individual fields in the experimental plots. A draft of guidelines for conducting a soil survey with the introduction of precision farming for the conditions of Akmola region will be prepared. Multifactor field and production experiments will be continued with elements and technologies of precision farming in the cultivation of crops on the southern black-earth soils of the Akmola region:
-differentiated tillage, fertilization, pesticides, sowing seeds, timing of events.
Data will be obtained on the relationship between crop productivity and regional agroclimatic indicators. Agroclimatic data from the study period and their relationship with the development and productivity of crops will be obtained. There will be an economic assessment of the effectiveness of the differentiation of the technological elements of cultivation. An analysis and synthesis of data on the differentiation of the technological elements of the cultivation of agricultural crops will be made. A practical recommendation will be prepared on the differentiation of technological elements in the system of precision farming, in the cultivation of crops. The data will be collected; the development of economic models for the introduction of precise technologies for different types of farms of high technical equipment of the Akmola region will be carried out.
The economic model for farms of high technical equipment will be developed using the elements of “precision farming” and the economic efficiency of implementation will be calculated. Production tests of 3 biological products on an area of ​​100 hectares. 3 standards of organization and 3 pilot-industrial regulations for the production of complex biological preparations for increasing the productivity of agricultural crops were developed. 2 applications for security documents were filed. Seminars will be held on the creation of complex biological products to increase the productivity of agricultural crops. Field experiments will be continued in the No-Till systems, the minimum and traditional technologies of cultivation in the system of crop replaceable crop rotations with differentiated use of mineral fertilizers, plant protection products on the southern carbonate chernozems of the Akmola region. A list of technological operations in the No-Till systems, minimum and traditional technologies of cultivation of crops will be developed. Results will be obtained from observations of phenology and physiology, plant yields, depending on soil conditions and differentiated agrotechnological methods of cultivation.
The economic model for farms of high technical equipment will be developed using the elements of “precision farming” and the economic efficiency of implementation will be calculated. Production tests of 3 biological products on an area of ​​100 hectares. 3 standards of organization and 3 pilot-industrial regulations for the production of complex biological preparations for increasing the productivity of agricultural crops were developed. 2 applications for security documents were filed. Seminars will be held on the creation of complex biological products to increase the productivity of agricultural crops. Field experiments will be continued in the No-Till systems, the minimum and traditional technologies of cultivation in the system of crop replaceable crop rotations with differentiated use of mineral fertilizers, plant protection products on the southern carbonate chernozems of the Akmola region. A list of technological operations in the No-Till systems, minimum and traditional technologies of cultivation of crops will be developed. Results will be obtained from observations of phenology and physiology, plant yields, depending on soil conditions and differentiated agrotechnological methods of cultivation. Data will be collected and analyzed on the technological elements of cultivation in the system of precision farming, on land resources, crops, tillage, plant protection, on fertilizers, varieties, and crop rotation to form an agricultural production management system. A project of an optimized production management system will be developed. Field and production experiments will be continued with options for differentiating the technological elements of crop cultivation in the southern carbonate chernozem of the Akmola region:
tillage, fertilization, pesticides, seeding, timing of events. An analysis and synthesis of data on the differentiation of the technological elements of the cultivation of agricultural crops and the determination of agrotechnical parameters will be made. There will be prepared 5 practical recommendations on the differentiation of technological elements in the system of precision farming, in the cultivation of crops. Acts of production tests of adapted systems to the technical means used in the region and environmental conditions will be prepared: seeding monitoring systems for seed drills of the ESS type, differential fertilizer application systems for wide-grip machines for tractors of traction class 5-6. Optimal complexes of machines and equipment for the complex mechanization of the cultivation of crops in the system of precision farming for various levels of equipment of farms in the Akmola region will be selected. Technological regulations for the cultivation of agricultural crops will be developed - 6 units. Recommendations on the use of machine complexes will be prepared. Applications for the patent of RK -2 units will be prepared. Data collection, analysis of the economic efficiency of information and expert systems for agricultural production available on the market will be carried out: accounting, rationing and planning, remote monitoring of equipment. Component elements and capabilities of information and expert systems will be developed. The calculation of the economic efficiency of GIS technologies will be carried out on the example of a single integrated information system. Based on the calculations, recommendations on the choice of cost-effective integrated solutions for the implementation of information systems in agriculture were developed. Practical recommendations will be prepared. The annual report for 2020 will be presented in accordance with GOST 7.32-2001
	724 000 000





Director of Strategic Planning and Analysis Department                                                                                                                    S. Moldabayeva


The Acting General Director of LLP A.I. Barayev Scientific and Production Center for Grain Farming                                          K. Abdullaev
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Kymaypu - Stenotrophomonas rhizophila ST1 Bce HCCICIOBANNNE 03 KYILTYPM TGN MOAONHTHAX
RUBOTHA e B, BCC ONH OCTABLINCH AKTHBILIN 1 J10POBHNH.

Mopoorucee  WIMeHCHIE  BHYTDENNN OIANOB: PCSyITATH RCKPHTIA KNBOTIN
KGN TIENENT, TOMHO-KPACHOTO LBCTa L0 CIETKA YBETHHeI, IOBEPHOCTh HIATKaR. (PHEYIOR).
MOSTOBORO H KOPKOBOTO HeteeTa erKi. Jlerkie 0 CTPOCHIIO 10:16H 1t OGBeMY OGHIHHI, TOREPXIOCTH
FAVIKHG, GO OTICARITER APYT OT AYTA, CUAEK HE OTHENCHO.

CROCOBHOCTH K ACcCHMIIAIINN By TPEMIIY OpraNOB:

JlecomIHauIA. BHyTPCHII OPFAOB INGET MECTO TOTHKO B TeueHHE fiepabX 72 dacon mocie
Bbeteni KyavTYpL.

Auiepremioe  aclicrane w0 cencubwnnmpyiomewy sty Veranomrenne
GPEICAIAGPIELION 405 POROLAOCE 3 NOPCKI. HHINAY, KOTOPH BROIITACH HCCICIYENSH KYLTIPR
& aosax 10°, 10°, 10°.10° KOE/ma oo musotioe. Koutpoaes cayin pusmonoruseckuil pacrop. et
peaKta npoBoALICA tepey 10 el 10 waverpy dpATeNss. CPETHCATIPTENIAL 703 MECICIYENOH
KynTypn cocramnaa 6,0x10° KOE a 010 nsorsoe. Tais 0GPasON, JTOT LITaMM IPaKTICEKI He
ofnaaer anncprenN AclicTeN.

Mecruo pasapakaiomee aelieruue: [1pi BCICHIN YCCIETYENOf KYINTYPH & KOHKIOKTHEY (1333
Kponxos 5 10 1x10°KOE/Ga HaGi0:1ich €063 1OIOAIITETAN PESKLIH 1 BIIC HTLEXIUI COCYION
XIePh W POFOBMI, CAMSHETBIX eI B YE12X 223, HA TREToM CYTKH HAGIOIEHHH BIICHABAANE
ARICHNA ¥ BCEX HUBOTN HOTHOCTHO KYMMPORLINCE M  OGICAYIOUUE S CYTOK OTionemii o
urswororeckoll HOpME e HGMOIAOCh, TaKIM OGPAION, HCCICIYENl TITaNN: Stenotrophomonas
rhizophila 8T1 00AIAET CAAGORHPIREHHA MECTHO-PAVIPUATIOLIN ACHETAHEN.

frm—

Cormacio cymectuytoneit kiaccmpusann uraxvon (TTPEIETHIO AONSCTINKE KOMIEHTPUH
(IIK) NWKPOOPIaHN3NOB-TPOIYIICHTOR, GAXTCPAILI IPEIAPATOB H X KOMIIOHCIHION B BOMYXE
paovieit o Turneruricckre nopans TH 2.2.6.709-98), xymurypa Stenotrophomonas hizophila 811
PTG K 4-xy KAacey OnGGHOCTH

P.S. HecrieA0maia N8TOrCHIIORTI KITANMA TIDOBOUATH COTTACHO «METOMIECKIN PEXONEHIAIIEN
K HOCTAHOMKE HCCICORUNI 10 OUEHKE WHPYICHTHOCTH IITANNOB-TPOIYLCHTOR MWKPOOPIHIINOB,
e THATHAEIHA 1A NOTYIEHIA TPOAYKTON MHKPOOHOAOTECKOro citesay (M. 1982), MY S789/1-91
MeTommecKin  yKIaHIN 10 KerepivenTabony  obockosanmio  [JIK  ukpoopranionon-
POYIEHTOB H COTEAIIAX X FOTORGDX (JOPM IDCTAPATON § 0GbeKTaX OKpyAwouiei cpey (M., 1993).
Biprep M.O. «CPABONIIK 110 MIKPOGHOTOTSECKIN i HPYCOTOTHIGCKIN METOTAN NIECICORIIS)
(M.1982).

Henommren: W Xawotacsa

A Owaposa

BakH0NENNE PACHPOCTPANKETCH T014K0 1A OGPAI, HOABEPIHY T HCHTANNIN
TI0AIAN 1K MACTIUNAR HIDENETATIA 4K OEWAS G€5 PASPEUIENNS NEILITATETLHOR a5OPATOPHN
sanpemens
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Crpoua |

Jara nocrynrens » saGoparopic: 11112019 v,

Hanvenoraie 1 azpee sasswress: PETT a TIXB «Hamnona:aunsais uewrp Guorexwoaornu KH MOH PK
fanvenoRaIe 1 oGO WeTBTMBENOFD o6pana(utavya): urravw Bacillus mojavensis 2/1 C

Harotommrean (crpava, dupa): PecuyGanxa Kusascray

KQIuec80 00pssuos, mocryrmasuu 1 Heeneaomaie: 1 urrasis

‘OSomasere H{ s npoayauno: ECOIT, yrv. Peus. KTC Ns 299 ov 28.05.2010r, .1l pasaca 20 n.3

s asana nersrar: 11112019 . T oxomuanns npovezes nenurais 13122019 .,

Blet nenumant: xowrpoasinail

‘Veaomss nposeacuna nenmrranui: Tevneparypa 21-23 %

s awnoeri 68.74%

Hansicuosane wrawwa Bacillus mojavensis 211 C: Xewooprasorereporpodus. Canporras
HAeTIIpoRa 18 OcHoBI OMperEAEII HYXKACOTIANON ocaczoMTeTOC renon 165 RN

Kyaurypazeio-oporormacesne ocofommoern Bacilus  mojavensis | 21 C:
Ipwnomomimenie  nommoRe  woryriie amomme marown 0103 x 1007 e
CopooGipssynue. Ky rypa a Mso-TeToniow arape oGpasyer oot kpyrae ( 6.7 ) Kpytae
© omiopomm Kput, GRS BTyXAWE TR, KoNCHGTeMU NaCMCTI, 106t Souepu,
T § cpeay e BiienAeT

Obaacrs. upuwencuns Pocterisyanpyoune piooSatepin PGPR.

AT NP —
ilfo wa WIOTHOR mTaTeTON cpene ¢ OGAMIEHIEN AHVHOTO AEATKA (REATOMR arop)  KpoEH
(kposmuoi arap) yeranonneso, o Kymrypa. Bacillus mojavensis /1 C. ne. mpomina, npuhakos
eI  revoTICCKoH akTBOOT

Hayscune mupyacrmiocn wrawwa (Ule): Heceaoname mpysemocns wraswa Bacilus
mojavensis 1 C nposoues oBUETpUIATIN NETORON. /Buprep M.O., 1982/ a 8 fpynax ausorun
(10 12 Gentax il b xacaol, 6 cavox 1 6 caion vecon 16-18 1) s Kottty o 10° 20 10°
KOE/es (Tab.).

T - Pesy.ILTaTE MeCA€A0BANS 0CTDOI TOKCHMOCTH KYALTYDH
Bacillus mojavensis 2/1 C npi buyrpuGpiomuiiion 1 nepopawow sacacrmi
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PeOyaTITIA ONLTOR NOKISATH, O npit myrpuOpOWMHON  wacaewn xymrypu Bacillus
mojavensis 2/1 C u a0 10° KOE/r saboneno 1 amsorwoe. Tlpu nepoparsow sapaseit s agse 10° KOE.
26otenn | wiiua, Uepes 24 WCa NOGTe BRCACHIR KYIUTYPH ¥ AX OTMEWANGE:  BARoGTL, noTCpR
SIICTUTS,  PISKICKCIE CTY, BOKIOIGHNOCTS WSPCTHORD TOKpOB. Ha 3-c cymin nocre sapaennn nee
L

Tt MOAOMITHA ACHBOTHLX e waGOzaTACK,

Mopdoaorwuecuie wssienewn muyrpemx opranom: Pesyisrari sexpurin usori
HIOKSSA: el TEMNO-KPACHOTO WBCTI, MOBEPNIOGTS CHakuA, «PHEYIORD MOTOROTO. 1 KOPKOBOTO
BeeCTHa erkull. JICTKiie 10 CTPOCHIIO A0ici 1 OGLeMy OGLIMILIE, NoBepXHOCTI FAADHE,  nerey
OTAGAAIOTER APYT OT APYTR, CHAEK e OTMECHo

‘CrocobuocTs, & teccummmamnn myrpemues opran

JICCCIBINAILIA BUYTPEHITX OPaion WMCET MECTO TOIK B Teverme nepaacx 48 wacon mocne
BBetcHA Ky P,

Anieprennoe peiicrane w0 cene bgexty:  Veramonsene
CPEANCAIGPrEAIO] A0S IPOBOAILIOS! 12 MOPEXIX GRIIHKEX, KOTOPLI HBOZIIACK HECACAYENAA KyIATYPA
 agsax 107, 10, 10°10° KOB/ua oo xumornoe. Korponew cayaaun duusnonorseessih pactsop. 3 sor
et npoBOICA sepes 10 aneli w0 AwaneTpy apiTexs. Cpemneavicpremias 203 Hecrenyenon
XyavTyput coctannna 9,0x10° KOE Ha om0 xusomoe. Tawime oGpasow, 10T NrTavae npaxmisece e
oGnaaer aurepresuay AciicTaiten,

Meetno puaapaaroee aeiicrone: Tpu mbesernns iceneayenofl symTypu o kowsosmisy piass
poaon b 103 1X10°KOE/cn’ naimozanac c1alas nonoKiTeias peains s mwie wrsertt cocyton
KAEP W POTOBIE, CMSIHCTI BEACACHIE B Yraax r7aa. Ha BTopuie ey nabosetunl suumenassapume
FBICUA Y BOSX KHDOTHHX NOTHOCTHIO KYIMPOBATICE  HOCTEAVIOWME S GyroK OTKROHOHMN on
pmoaorinicekoft uopwst e waGonwocs. “Taxist oGpaiow, neereayenui uray Bacilus mojavensis
2/1C obaanner craGoBpaXeHIHN MeCTIO-puspAONTIM AelicTEON,

Jawaonenne:

Cormacuo eyuectayoeii wuacenusaunm urason (peiersio zonycrmse KouteTpa
(IK) MIKpOOINIINOB-TpORYUCHTON, GAKTEPHATLHLX NpETapaTon 1t WX KOWIOREHTON B OSYNE
paboueil soma Turewsseckue nopwarusus TH 2.2.6.709-98), xynsrypa Bacillus mojavensis 21 C
TpHHAICRIT K 4-My Knacey omacioeTH,

IPS. ICCTe10BHIN TTOTEHHOCTH LITaMMA FIDOBOTII cOnactio «MeTOISECKHM PeoMCITALiEN
K TOCTAHORKE MCGACAORINMH 10 OUCHKE BNPYIEHTHOCTH LITISMOB-TpOIYLEHTOD MIKpOOpFaNISOD,
IPEANSIAICIVILI 1A TIOTYHCHIHA NPOIYKIOD MHKPOGHOROIISCEKOTD Crnresay (M. 1982), MY STSON-01
«Meromticexn  yKasuuan 10 _oxenepucuTasony odocxosamio TUIK  snkpooprasuos
IPOAYUEHTOR i COEPIRALLI X FOTOBLAX Q0P NPEA3paTOR B 0GkeKTaX OKpysKaioiel cpea (M., 1993,
Buprep M.O. «Cupasownx. o MHKPOGHOTOTHSECIM 1. BHpYCOTOTHYECnM METOLAM HeCAEIGBaHH
(M.1982). -
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PECTIVEJHKAHCKOE TOCY IAPCTBERHOE IIPEATIPUSITHE
HALMOHAJTbHBIi IEHTP BHOTEXHOIOT Hi» KOMHTETA HAVKH
MUHHCTEPCTBA OBPA3OBAHISI H HAYKH PECTIYEIHKH KA3AXCTAH

uenrp

110 IPAMEHEHHIO BHONPENAPATA cAgroBioFert» HA OCHOBE IITAMMA
BAKTEPHH BACILLUS MOJAVENSIS - Y1*C, JUISl IOBBIIEHHS! TIPOXYKTHBHOCTH
IEPHOBBIX CETLCKOXO3SITICTBEHHBIX KY.IHTYP

1 OBIIHE NOIOKEHHS

1.1 Bonpenapat «AgroBioFerty wa ocnone urravvia Gaxrepin Bacillus mojaversis — Y1'C.
PSTAIINCH IR OBKUICHIS MPOYSTHEHOCTH JEPHORY. CETLCKONOMIACTIEIII, KYTLTYP.
Buccenne GOMpenapiTon 1a GOTINE 10 MAOUATN TEPPITO TPOMIBOIT ¢ TOMOIILO
POGPOTHBIOIX 1 PACTHITE LAY yCTPOTiCTD.

1.2 Bronpenapar «AgroBioFert» pemycractes o 1 opue (XiIkas) i HsroTaBINBSETCH W3
IKoT0rIHCCKH GeIONACHON GHOMAGEH TPHPOMIORD CanpofpfTHOTD LITANA MHKPOOPAHISNA ©
Tpow kaeTo 10° - 10 ke

- wouawas popa mpecTaRaser coBofl Gowacey ¢ TiTpos KeTox 10° - 101 ke conenolt
cpeze ¢ Komuerpaneli NaCl 1% W A0GIBKANH OCNOUpOTEKTOP WA CTIGHIINATOPS B i
rmepia (10%), CBETIO KOPHYHEBORD 1 GEACBOD WAETA ¢ A0GAIEHEN. KONCEPHIPYIOIIX
(ocwompoTexTOpmIX) Bewtects b coormomenn 70:30. [Ipw xpartcin KoueHTpara 2onyckseTcs
OTCAOEHNE, TP BCTPAXHBGIHHI OT1OPOHOCTS CYCTEHAI BOCCTAHARTHBICTCH;

1.3 Bionpenapar sroroRTer w5 aKTHBHOTO WTaNMa  pirsoSaktepit Bacillus mojavenss -
2/1°C. Loy, HerOT0BHILR 278 COTANAA GHOTPETIPATON, HETATOTCHEH, HETOKCHYER  He
OKISMBACT HTATHBHX 503 TCHCTRR 8 X0 ECTCTACHHEX pHPOILX MPOLICCEOD.

Huawan KymTyPa MuKpooprawk pioSaxtepun Bacillus mojavensis - 21°C Goree
npeanowTHTCTIHA B PaGoTe, T.X. oaamaet Gorce meicoKoi yaeasHoll axTHANOCTHO (1 T Cupol
Gowacens conepxt 20 10" 10/ aams xnero).

ionpenapar YCTOfIB K pesKan xoneGamaM TeNnepaTypit (+4 - +37°C);

14 Tipenapar ocTynaer noTpeHTE 0 b nracTHKON KamAETpaX 10 S00, 1000 u 10000 1
(«AgroBioFerty) MOXET TPRICTIOPTHPORITICS Ha THOGSE PACCTORHIA M TIOGIM BHAON TPAHCROPTA
P TenepaTYpHou pexe oT +4 70 28°C. Kammcrp repueniano Jaspiirst. flonyerias
norpeuocT pasna — £3%;
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Texuieckas crieunpRKaNs
12 TPAHCAEPT CHCTeNb MOMIITOpIIFa BhiceDa K cennkay Tina C3C

CucTexa MoHHTOpHATa BHiceBa K cesnkaw Tuna C3C, CTC, CKIT gomkma
BKIIOYT 0BOPYAOBAHHE A% TOMHOTO Z03POBAHIEA TOCEBHOTO MATEPHATA H 060-
PYXOBAlHE /715 MOHHTOHIITa IDOLIECCa BHICesa.

‘OGopyXOBaiiHE [T TOSHOTO J0HPOBAIHS NOCEBHOO MATEPHITA A1 MOAYTA
CeRTKH JOTKNO BKTIONATH MOHOGIOHHI BHICEBAIOULH aNNapaT Ha 9 cexiwAli ¢ Mo~
CTORMHHON ATHHON KTYIlEK, MexaHieckill HMIYTbCHbA BapHaTOp € JAIHTON o
Teperpy3KH, KOMIIEKT 4715 TOUHOF HACTDOTIKI HODMEI ¢ ITAHILIETON, MPOTPAMMHHM
ofecresenHen i CHETIHKOM 0BopoTon. OBOpYAOBAHE JOTAHO OGECTIEHEATh Gec-
CTYNIeHSTYIO PeryaHPOBKY HOpMbI BHICEBa CEMSH JEPHOBBIX I 3EPHOG0GOBBI - S0-
250 Kr/ra, MenKoceMenHBIX - 3-50 Kr/ra ¢ MOTPeIIHOCTHO He Gonee 1%, Hepapiio-
MepHOCTE H HeyCTOIi4HBOCTS BHCEDa He JOMKHA NpeBkiIaTh 3%. MONTas 06opy0-
BaIS JOIKEH OCYLIECTRIATACH 663 MEXAMMIECKOl A0pABOTKH CERTKH.

‘OGopyZl0Baliie 115 MOHTOPHHIA BHICEBA K CEATKaM AOKHO KOHTPOTHPOBITS
B PEKHME PEATLHOTO BPEMEHH: HATIHE NOCEBHOTO MATEPHATA b GYHKEpAY, Bpale-
HHe BATI0B BHCEBOIIIX ANNAPATOB, NPOXOAJEHNE MOCEBHOTO NATEPHATA B COUHH-
K, C1yGity T10CEBa, CKOPOCTS ABIAEHR, 3ACEBICMYI0 IO,

OGopyroBaHite /1A MOHTOPHHTA BEICEBd JU1A MOCEBHONO ArEraTa JOTKHO
DKITIONATS: YCTAABIHBAEMHE Ha KIAbIH MOTYI CCRTKIH EMKOCTHOM JATHHK Nt~
“HA TI0CEBHOTO MATEPHATa b GYHKepe, MILYKTHBIbIL JATAHK KOHTPOA BPUICHHS
BaTa BHCCBAIOUIX ANNGpaTOB, 9 ONTHYECKHX AATYHKOB MPOXCHJEHIA TIOCEBHOTO
MTEPHATA B COULMMKH, YIBTPAIBYKOBOH JGTIHK KOHTPOA TAYGHHb 10CER3, KoM=
IUIEKT CORMMHMTE bHBIX KaGerel]; YCTaHABTHBACMBT| Ha OMH MOZYIb CEATKH YIbT-
pasByKOBOli AATUHK CKOPOCTH H YCTAHABTHBAEMbIE B KaGHiy TPAKTOP KORTPOILIEP ©
IpOTPAMMHEIM OGeceseHieN i CEHCOpHb AJIKOKPHCTAINYECKI MONHTOP.

‘CHCTeMa MOHHTOPHHTA BHICEBA A0 HA PACOTATS B MHTEPBAE TEMIIEDATYD.

-10...+50°C npi HANpRKCHIH TOCTORHHOTO TOKa 9...36 B W obecresbars
onpenence:

- aKTa BpAINEHHS BATOB 3¢PHOBLIX ANNIAPATOR IPH HACTOTE KX BPALIEHHS 5-
50 mn-1;

- HATIHE NIOCEBHOTO MATEpHATa B GYHKEPE ¢ BATKHOCTHO He Gonee 25%;

- (OKTA NPOXOIEHIR NIOCEBHOTO MATEPHANA B COLINHKIN IIH €T0 OTCYTCTBIS
¢ aazeprkkoli curHaa ke Gonee 3-5 ¢;

~ CYGHHEL 301ETKH CeMSH C TOHHOCTSIO He Mettee 1 cat;

- CKOpOCTH ABIKeHiA B WiTepBae 0-15 KM/ ¢ NOTpemHoCTSIo He Gonee 1%;

- 3acesHHON ILIOAIMN C NOTPeuIIOCTSO He Gonee 3%.

3aneaytouii naGopatopieii /25’7 25. 123007 A. Kypau
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Texuiueckas crennduKatns
HA TPAHCQEPT CHCTEMH M QAEPERLIPOBIHHOTO BHECeHHs MIHEPATBHEX yA06periti
K WIMPOKO3AXBATHBIX MALIIHAM K TPAKTOPaM TATOBOFO K1acca 5-6,

Cuictena ccTeMs! AdApepeHIHPOBIHHOTO BHECEHIS MUNEPATHHbX YAOGpe-
Wi K UWINPOKOIAXBATHAIX MALIHAM K TPAKTOPAM TATOBOTO KAACC 5-6 JOMKHO
BKTIONATS OGOPYIOBGHHE UIA TOUHOTO AOMPOBAHIS MHHEPATHHEIX Ya0Bpesttl 1
‘0GOpYOBaHE 115 NOHHTOPHHT TPOUECCE BHECCHIA. :

OGopy10BaHiE 1K TOUHOTO AOSHPOBAHIS NHHEPTSHBIX yA0Gperil 0mKHO
COZepIKaTS, HABHTALHOHIYIO CHCTMS! GPS, YCTAHOBIEHHYIO Ha TPAKTOpE, TPeX He-
OMHHTETIHbIX MEXAHHINOB PeryHPOBAHHS. 075l BHECEHIS YTEN MIMEHeHILA pa-
Goucil wacTH BuiceBaIOLEHl KATYLIKH ¢ JONOTHHTENLHOF JACTOHKOH © SMEKTPONPH-
BOX HanpAKeHen ToKa 12 B OT GOpToBOl CeTh TPAKTOPa € MOTEHIHOMETPHYECKON
GpaTHO/l CBASHIO C BpeMeM CpaGATLIBAMHS Ao 30 cex, GIOK KOMMYTALIL i
YIpaBCHi ¢ OGPATHO CH3HI0, TOTEHIMOMETP/2ATAMK OBOPOTO BATA J03ATOPA ¢
uacrorolt spaieis o7 20 70 120 0G/MHH, KOMITEKT 413 TOUHON HACTPOMIKi 40361
BHECEHIL C IIGHLICTON, TIPOTPAMMHOE OGecrIeseie.

OGopyOBaHIe JIOTKHO OGECTIeSHBATS GECCTYTIEHYATYIO PEryAHpOBKY 0%t
sitecenits 07 10 10 400 KT/ra ¢ HOTPEMIHOCTSIO He Gonee 5%, HEPABHOMEPHOCTS it
HeyCTONuNBOCTS BHecei y0Gpenii He 0K npensath 10%, OBopyaosaiie
U4 MOHHTOPHHIA TIPOLECCA. BHECCHHS MHHEPATHAIX YAOOpeHHH ATA WHPOKO3-
XBaTHOH MAUIHHI JOKHO BKIIONATh YCTAHOBNEHILIE Ha KON 113 TPeX eMKocTell
EMKOCTHLIX JATAHKOD HATHYNA YIOGPeHili B GYHKepe, YILTPAIBYKOBbIX AATHIKOR
KONTPOIA FiYGHHE BHCCEHiA KaXAOH W3 Tpex ceKuwill, YIWTPAIBYKOBON ATk
‘CKOPOCTH STPErATa, KOMILIEKT COSMHHTENLHbIX KaGeriell, KOHTPOIEP ¢ MPOTPANM-
HBIM OBCCTICHEHHEN i CEHCOPHbH AHAKOKPHCTAIHSECKII MORHTOP.

Cuictena audhepeniIPOBIHOND BieCel i MHHEPTDHEIX yA0Gperii K -
'POKOSIXBATHBIX MAILIHAM K TPAKTOpAM TATOBOFO KNCCa 5-6 JOMKH GbITh pagoTo-
€n0coGHOfi B WirTepuaTe TEMMEpATYp OT $ 40 S0 FPALYCOB TP HATPAAEHIIH HOCTO-
HHOTO TOKa 12-14,5 B i oGecriediTh onpeseesie: TeKylel A03b BHECHIA Milkie-
PAILHLIX Y10Gpenil; HATIHe MHHEPAIbLIX YAOGPEHIL B KUKIOM i3 TPEX OyiKe-
[PAX; r1yGHiy BHECHIS MiHEpATbHLIX yIOBpeitil KAOI 3 TpeX Certuti ML
€ TOWHOCTIO A0 2 CM; CKOPOCTS ABKKEHHS B HiTepBAze T 0-15 Kag ¢ norpeuio-
1810 e Gonee 1%; 0GpaGoTaHYI0 MIOWATS ¢ NOFPewIHOCTS He Gonee 3%, Cerena
AGOLPEHIPOBANHOTO. BHECEHHA MUHEPATHHX YAOGpeHHl K LINPOKOIXBATHEIX
MAILHHAM K TPAKTOPa TATOBOO Kidcca 3-6 AOTKHA OTBCUAT TpeBoBaItiN TP TC
01012010 B oTHowewni GesonactocTi.

Sasenyiounit naGoparopieit ék 2042 2o(s A M. lepenackin

oG, T
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MumnerepeTso cesckoro xossiicrsa PecnyGaukn Kasaxerait

Koeranaficxnit (mian TOBAPHLLECTBA ¢ OrpAHIMERHON OTBETCTBCHHOCTSIO
«HayHO-TIPOHSBOACTBCHITL UEHNTP TpOMITKECpHID
(K® TOO «HILL arpossienepuit»)

VTBEPXKIAIO

. Actaduen
20191,

TIPOTOKOJ TTPEABAPHTEJIbHbIX MCTIbITAHMI
CHCTEMbI MOHHTOPHHI'A BLICEBA <APTOHABT»
K CESUIKAM THIIA C3C

Kocranaii 2019
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4 AHaam3 1 3AKTIOUEHHE NI0 Pe3yILTATAM HCMIBITAHMI

1 VHMBEpCATSHAS CHCTEMA MOHWTOPHHTA BHICEBA APIOHABT) K CeATKAM THIA
C3C BIHCHBAETCH B KOMIUIEKC MAIIHH JUI5 BOYIEThIBAHHS IEPHOBLIX KYTTYP B CHC-
Teme TOuHOIO 3eMnesiens b Cenepom Kasaxcrane i OBeCTeUMBACT BINOHCHHE
TEXHOJIOTHYECKOTD IPOLIECCa N10CERA ¢ KAYECTBOM, COOTBETCTRYIONLIM ArpOTEXHIIe-
CKHM TPeGOBAHHSM 3a HCKIIOYCHHEM BEIHYHHS! NIEPEKPHITHII MEALY CMEKHBIMI
NIPOXOAMH, KOTOpas GOTbille, YeM Y AHATOTHHHBIX CHCTeM APYTHX NPOM3BOTHTECH.

2 Tlo pesybTaTam SHepreTiieckoii OLCHKH YCTaHORTEHO, uTo cheTema YCKB
«APIOHABT» He OKA3BACT CYUIECTBEHHOTO BHSHILA Ha HEPIETHYECKIE IOKAATENI
110CEBHOIO arperaTa 3 T cesutok Tinia C3C.

3 PesymbTaThi JKCILIYATALOHHO-TEXHOTIOTHNECKOH OLCHKH MOKA3AMH, 4TO
NIPHMEHEIHE CHCTEMH! MOHHTOPHHTA BBICEB «APrOHABT) HA IOCEBHOM ArperaTe i3
nsTH cesox THna C3C n03Bo/seT Ka 5,7% NOBBICHTS NPOHIBONMTETLHOCTS 32 1 1
CMEHHOTO BpeMeHH H CHIIHTS IKCILTYATALHONHbII PACKOA TOMHBA Ha 6,6%.

4 DKOHOMIUECKAS OLIEHKA IOKA3UIA, “TO PHMEHEHHE CHCTEMBI MOHHTOPHHTA
BhICEBA (APFOHABT) HA OCEBHOM arperate i3 miTH cesuiok Tina C3C no3sonser
TIOYHHTE [0/I0BYIO IKOHOMMIO COBOKYTHBIX 3ATPAT JCHEAKHBIX CPEACTR HE MeHee
1330 Thic. TeHre CpABHEHIH ¢ AHATOTMNHBIM ADETaTOM 6¢3 CHCTEMbI KORTPOA BI-
cesa.

Tlo pesyAsTaTaM MpEABAPHTENBHEX HCMBITAHMH PEKOMEHIYETCS A0pabOTaTh
CHCTEMY MOHMTODHHTA BHCEBd CAPIOHABT» B WACTH NOBMUICHHS TOSHOCTH ee
BCTPOEHHO/ HABHTALMONHON CHCTEMH TIBPATTENEHOTO BOXJIEHIHS. H TIDE/ICTABHTS Ha
HOBTOPHIE HCMBITANHA.

PyxoBomiens paGoseii rpymi,
KAHAL TeXH. HayK Bobkos C.1.

Beyiutii Haysubiii copyHiK,
KAHL TeXH. HayK 7/%42 Kypau AA.

Crapumii HayuHbii COTPYAHNK, /%{‘
J0kT0p dinocodmit (PhD) Avaracs M.A.
Bexyuusii nikesiep buer PriGuit B.B.

Beayumit nxerep %7 Casyenko B.A.
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MuiicTeperso censexoro xossficrsa PecnyGmikn Kasaxcran

Koeranaiicxsit (i TORIPHILECTRA ¢ OrPAHIICHION OTBETCTREIHOCTLIO
«Hay Ho-npoHIOICTREH M LENTD ArPOHITKEHEPHiD)
(K® TOO «HITI arpomemericpiitn)

VTBEPKIAIO
Juperrop

TPOTOKOJ
CPABHUTEJIbHbIX MCTIBITAHHIA TOCEBHBIX
ATPEFATOB B CHCTEME TOUHOTO 3EMJIEAE/HS]

Kocranaii 2019




image8.png
KapTorpanst ofecieseHHOCTE HOTBMAHEIM
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7 Taxim 0GpasON, 110 PesyIISTATAM CPABHHTEIIBHBIX HCMBITANMIE IOCEBHEIX
ArperaToB, 06OPYOBAHHEIX CHCTEMAMH HABHTALHH (CHCTEMAMH aPALIETHORO i
ABTOMATHHYECKOTO BOKIICHHS) YCTAHOB/ICHO, YTO PHMEHEHHE JAHHBIX CHCTEM 110~
3BOISET YBEHIHTE NPOH3BOIHTEABHOCT TOCERHbIX ATPETATO 3a CHCT YMEHbCe-
HHS W HCKIIOYEHHS TIEPEKPHITI CMEXHBIX NIPOXOIOB arperata no nomo. [lpi
2TOM NIpHMEHEHHE CHCTEMBI ABTOMATHYECKOTO BOAKCHI MO3BOIAET OGCCICUNTS
Go/lee BHICOKHE TEXHHKO-KCILIYATALIHOHHBIC  KOHOMHSECKHE IOKA3ATEAH PAGO-
Thl NI0CeBHbIX Arperaron.

PyxoBoauTens paGosel rpynii,

KAl TeXH. HayK C.H. BoGkon
Betyuutit naysmsiii corpyuiin,

I TeXH. HayK, C.H.C. ¢ & AM. Jlepenaciatit

Hayusii copy ik T.A. MypaaGekon

Haysibif cotpy i gtggz 7 AH. Kysacn

Hayuntii cotpymK < B, Toxapen
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AKT
TDOMSBOCTBEHHEIX HCTIBTaNMit A7ANTHDOBAHHOH CHCTEMS! MOHHTODHHTA BHICCRA
«Apromasm K cexan ma C3C

D GHIIL arponsoxenepin

B.IL Actadres
2020r.

KoMiechs b cocTane: npeACTaHTe; X3 iiCTha, LIaBHOro mipkerepa Kamko
AA. w npexcramrencii Kb TOO «HITLL arpomissenepii, 5aseyiomero 1a6opa-
‘Topeii Kypasa A.A. 1 benymero mrkerepa Caterko B.A., CocTasiia acTonmuit
aKT 0 o, 10 B AO «3ap#» Memsikapunekoro paitona Kocranaiickofi 06aacri B
nepuotc 11 mas 10 01 wiois 2020 FOa MPOBEICHb NPOHIBOICTREIIILE HCTLTAIIA
ATAITHPOBAHHOI CHCTEMb MOHHTOHHTA BHCEBA «APTOWABT) K Arperary i mTH
cennok C3C-2 u paktopa K-701 Ha 1IOCeBe 3EPHOBBIX, JePHOCMECH, TPk H 1O~
TAIX 18 A0 690 T B CPABNCHIH ¢ AHATOTHAILIM ATPErATOM Ge3 CHCTEME

MOMHTOpHHTA.
Vesonus padorsi

Baknocrs nousst (e10ff 0-15 en), %
Thepaocts nousss (<0t 0-15 ex), Mlla
TloTHoeTs OB, rlcw’

3aCOPEHHOCTS COPHAKAMI, 1T /M’
TpeGHHCTOCTS NOBEPXHOCTH, O

180225

110-1,19

1,17-123
0

2427

B pesyIsTaTe npOMIBOCTBCHHOM IPOBEPKIE YCTAHOBTEHO CeAyIOMEE:

1 Arporexiieckie noxasarea.

Suasernn nokATEIEH arperaron

 CHETONOl MOMITO- | 63 CHETeM MOTHTO-
pra cera pinra sricena

Hopya seicena cews, krlra 1395 139.5

TnyGua sazenk cewan, o 75 75 ]
PaGosas ckopocrs, ko' 74 74 ]
Pabonas unpna saxwara, s 1011 1001 ]
BN IEPEKPATH MEAY CNEA-

b npoxozav, e 146 26

Jlom npocenon, % 0.18 030
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2 Dueprenieckue nokazate

Fuanerns nokaaTEICH arperaton

Hokasaren C CHeTeMof MomITO- | 6e3 creTenm MOHTO-
punra icena punra piscena
Taronoe conporumenne, sH 024 626
TorpeGaseas woumoers, kBT 1283 1287
Vressiuie sneprosarpar, MIl/ra 61,7 [GX}

3. DKCILIYATAIIOHHO-TEXHOOTYECKHE TIOKA3ATEIIH

Suastenns noxasatencii arperaon

Tokasarem  CHCTENOH MOWNTO- | Ge3 CHCTeMB NOH-
pinra miscena Topura sricesa

| PaGosan umpia saxsara, 10,11 10,01
Paotas cKopocTs tmiAenns, K304 74 74
Tpowssomensiocts 3a 14, ra:

~ ocHOBHOTO Bpeert 748 740

— enemnoro mpewenn 531 511
SrernyaTaHON I pacxox TorIRa, KT8 72 75

Tl pesyaLTaTaM NPOMIBOACTRCHHEIX HCbTAMMIE A1ANTHPOBAHO CHCTEMb
MOHITOPHHTa BHICERa «APTOHAKT) YCTAHORIEHO, 110 €¢ NPHMEHENHE A TI0cene 10-
3BOTHET B 1,6 P31 YMEHBIINTH UMDY CTHKOBBIX MEAZYPSUH, B 1.7 pasa csih
BEAMHIY TPOCEROB, NOBHCHTS Ha 3.9% NPOMIBOMITETLHOCT 30 HAC CMEHHOTO
BPEMHH, CHIHTS SKCIUTYATAIHOMMbi PACXOA TorBa 1 4.0% W noAYWITL roz0-
BYIO JKOHOMHIO COBOKYITHAIX SATPAT AEHEKHNX CPEACTA (F0A0BOI HOHOMHIECKHIT
pext) He werce 1113 Thic. Telre B CpaBHEHii ¢ ARAIOTHANMN AXPCTATOM Ges
CHCTEMbI MOHHTODHHTA BHICEBa,

TIpe/UiokeHIs 10 Pe3yIBTATAM NPOHIBOACTBCHHEIX HCTBITARI: CHCTEMA M-
HHTODHHTA BHICEBd «APIOHABT) PEKOMEHIYETCH K MPHMEHEHHIO HA COSIKAX THITA
C3C, CTC, CKII-2,1 1175 KONTpOIS BICERa CMSH 3ePHOBLIX, 5€PHOGOGOBHIX 1 Meil-
KOCEMEHHbX KyIILTYP.

Tpeacrasurens AO Gapw: //
Taasnsiii wikeriep =y Kamwxo AA

Tpecraprenn K TOO «HIILL arpomaerepin:

Jasenyiouii naGopatopuei

Kypau A.A.

Beaymuii nixenep y = Canyenko B.A.
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YTBEPKAIO

Kouncens B coctane: npeacranire:icli Xo3alicraa — ito. rIaBHOTO WiKetHe-
pa Taeywanona P.C., HAYWIOTO KOWCYTHTANTA IPYIITH TOHOTO JeMIEACIHE
CroGnkosa B.>. 1 HYWHOTO COTPYANIKA rpyMIN TOWHOTO AeMrcaCI Jlice-
womiua A .  npecramureseit KO TOO «HITLL Arpomsokenepiny - pyonoai-
‘Teas nayunoil rpynmu BoGkosa C.H, seayiero nayioro corpysika Jepenac-
xuna AW, senyuiero waysoro corpymiika Kysaesa A.H., nayaioro corpyan-
xa Toxapena M.B. w nenyutero koucrpyktopa Manrosa P-M. cocrasim nacros-
i kT 0 Tow, 410 8 TOO (HITLBX 10w. A H. Bapacaay Illopranuticoro paii-
oHa ARMOICKOR 0GacTH B TiepHoz ¢ 15 10 30 cerraBps 2020 roxa nponcacHi
TPOUIBOACTBCHIME MCUTAMIA CHCTEMb ApCPEHILIPOBAINOND BHECEHIN Mit-
HEPATLHMIX Y0GPEHH «ArPOHABHIATOP-A03TOPY 1a MIKOH 0GPABOTE NapO-
BOO 11014 WHPOKOSAXBATHM OPYHEM K TRIKTOpY TATOROFO Kiacca 5-6. Ciicre-
Ma GEPCHLIIPOBIINHOND BHECeHIS YI0OPErI GhLTa YCTAHORIEHS 1A arperar,
COCTORUIIE S UIPOKOTAXBATHOTO Ky AL THBATOPA-YA0GPHTENH 1 TpakTOpa «Kipo-
Bew K-744P2. TIr0uas anpouposasis cHeTens uddpepenipoBamtoro nic-
IR MUHEPATLHAX YAOGPEHMH 110 METKYIO 0BPAGOTKY apoRkX noelt cocTa-
Wz 200 ra.

Cucrena anpdepenumposanmoro snecenns yiobpennii (cicreva JIBY)
CATPOMIBHTATOP-03TOD» COCTONT 1) HABHTAILIONHOTO KOMILICKC «ATpOHANH-
rarop rwocy, [JIOHAC/GPS e, axTyaTopos, myTa ynpanicHus Aun -
CTAIUIONHOTO BKTOeNHN PeAHMA «OOPABOTKA) H COCTMITETLHIX Kaberc.

[1pn MpOBACHIH TPONIBOICTBCHIAX MCMMTAINH CHETEMM UidpepeHIlI-
POBANHOTO BHECEHIS MNHEPATHHAX Y00EHIi HCTIOTLIORATACh BMNIHATHAN Co-
pa

TlokasaTe:n, XapaKTepInyIOuHe GHIMKO-MEXAHIIECKHE CROFICTA A0IHOr
YaoBpes, npecTanteis » Tabme 1.

TaGmmuia | — DHSHKO-MEXANHIECKHE TIOKAZITETH AMMMASHOF COTITPA

Suauenne
Hanvenosane noxasarens | Exa vepesns | UGN

1 2 3 4
2013 BB % =1 % 2|
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TMpozomkenne Tadmum |

1 2 3 ]
Hacumas momocrs, o W %00
TpanyaoeTpiecknil cocras
MACCOBN 07K FPAHY PATMCPON
wertee | n % <30 10
o7 1304 M <950 9.0
neee 6 1000 | 1000

DUSHKO-MEXAHINECKES XPAKTEPHCTHK NONBN NMPEACTARTICHA B TaGInLe 2.
‘TaG111a 2 ~ QRGHKO-MEXIHHNECKIN XapaKTEPHCTIKA ORI

Onperereniie noxasrent

Tlosnetal 0f. &4 | eioots, 9 | oepaoen, MMla_| _niomioors, e
0-5 21 22 121
510 73 X} 146
L 10-15 102 5.1 1,59
L 15-20 1.1 52 1.55

B IEPHO NPOBCACHIHA NPOWIBOACTACHHBIX HCTILITANMH NONYHEHM ArPOTEX-
HIECKHE, DHEPIETHMCCKHE H IKCILTYATAIIOHHO-TEXHOTOMHHECKHE OKATATEN 110

KOTODHIM TDOIIAE/ICH FKOHOMMUECKES OLIENKD.

ATPOTEXHIYCCKI  SHEPIETHIECKA OUEHKH TIDHBEAEHH B TaGe 3.
TaGmua 3 ~ Bauswne cucrews JIBY Ha arpoTexiecie nomarean pabors

arperara
Saverune novarens
Tio Bl | Arperartes | Arperarcan
Tiousiens T | owrews | crewoll IBY
JBY
i 3 3 3
Arporeximiccrie nowasarean
Koncrpycrmiss noipioa s, 72 72 7,
Paouan wpona evsers. s 69 708
Beuna nepexpuumin, : 03 018
o mmecennn suraman, i %20 | 950 400
[ o mccenn guxniccras, ki B 1242 a1z
(Oncaonenne axmeckon 2o o7 s
ot % 150 3s 22
HepaunouepiocTs pacipeacicnns yaobpe-
i 00 paouet unupune saxaara opys, % | <100 54 s6 |
TayGuns opadona, o 150605 | 155 156
Kpouine nouns (corepaiie ¥oweos 70
50 s wcmon), % 26000 | 651 645
Biscora rpebe, 20 62 64
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Tpozomkensie TaGmus: 3

[ T 2 3 1 |
| Tonpesanme copimix pactest, % 100 100 100 |
HiMeHenne  colepaanus  IPOIHONNO- | He 0MKHO,

OMACHLMX SCTHIL N0NB, PIIEPON Metee|  BoIpac-

|1 500 3 c1oe nowmsa 0 5 cw, % | 35 1]

[ Dnepremmieckne noksTen

CiopocTs, AmKen, ki 710 | 80 80
Haconok pacxoa Tonmsa, ki/a = 612 612
[Mounocts, notpebasenas opyanew i

NpCOjOTeHME TATOBORD  CONpOTHRAEHHA,

xBr = 38 1330

[ Tarosoe conpotumicnne, kH = 530 532
[Ooporut ewmntopa, ™ DRG0 | 2400 | 240
[Mouwocts, - sarpasmaevas na npnsox

| BewTwnaTopa, kBT = 18 18
[Mounoers, norpeGmevan opyen, ¥Br | - 1345 134§
[Vaenwnsie sweprosarpars, Mibe/ra - 881 865
TipowsnommeaiocT 31 %ac. ocHOROTD

| Bpemenn, ra | - 55 56

B Pe3yaLTaTe NPOBEACHHOR ArpOTEXHIUECKON OLEHKH YCTAHORTEHO, 4TO 110
BCEM MIEPEMCICHHMM TIOKIIATCAAN AIPETAT, OCHAUICHHNT CHCTeMOM iddepen-
IIPOBAHHOTO BHCCEHIA MUHEPATHHAX YI0GPENHi «ATPOHIBHTATOP 103aTOPY, 1
arperar Ge3 CHCTEMM OGECICUNBAIOT KAYECTBO BTOTHENHS TEXHOTOMHECKOrD
mpouccca B coornercTi ¢ TpeGosammem HJLu TY.

Crcrema ngepemIDIPOBAIIOT. BHECEHIS MHHEPATHHbX YA0Gperit i3
BeEX NOKATEACH, MPEACTANICHHMX B TAGTHIE 3, OKATHBATA BAMAHHE HA (aKTii-

HEcKy1o 103y BHecertA. COOTHETCTHME (GKTHNECKON 403 BiCeHIR ya0Gpciti
JATUMON C YHCTOM JOMYCTHNOTO. OTKIOHEHHS DA WCTIOMKIORAIIIN CHCTEMH
UG GCPCHIIPOBIIHOTD BHECCHIA MHHEPATLIIX Y10GpeII| MOIBOAACT CACHATS
B0 O TOM, 4TO BCE KOMIOHEHTH CHCTEMM, OTRESIOUIIE 3 ABTOMATHICCKOS
ITIMCHIe 1034 BHCCCHIS TIDH JJXEHIH ArPETATa 110 0710, 8 TAKKE BHCCHIO-
LA QINAPATH OY/HA OTKATHGPOBAHK I OTPEryHPOBANMI € OCTATOMHOH CTeME-
b0 TomOCTH

Tlo pesy:nTaTan JHEpreTHIECKOi OUEHKH, KOTOPAX NPOBOILIACH OHOBPE-
MEHIO C QIPOTEXHINCCKOR, YCTAHORIEHO, HT0, B 1E10M CHCTENA Audeperuipo-
BANHOPO BHeCCHNS YI0GPEHHI| HE OKEIMBACT CYUIECTRCHHONO RANANIA Ha Takie
NIOKISATE:, K4K TATOBOE CONPOTHRAEHHE, TAIOBYIO MOLIHOCTS, DI ITON 3 CHET
YMCHLIICHIN BTN NCPEKPHITI H YHETHUHIA NPOIAOXITCALHOCTH NPOVIC-
XOUIT cuikenie yaenuix Seprosatpat wa 1,7 % — ¢ 88,1 M/bx/ra 10 86,6
M/lw/ra.

PE3y ILTATLE IKCILAYATAIDIONIO-TEXHOTOMIMECKINX HCTIMTAIII IPHBCACHS &
oG 4
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PesyITaTH SKCILIYATAUONHO-TEXHOTOMMIECKOR OLEHKH TIOKASATH, WTO
MpIMEHEHIE CHCTEME AN(PCPEHIHPOBAHIOT BHECCHHA y00penHit obecnicuio
nonyvenwe ceytomero Hpdexra:

- noBsienwe paGotelt IHpHIIL 3axBaTa arperara Ha 1,7%;

- TIOBITIEHHE TPOHIBOTHTENLHOCTH ATPEFATA 38 4AC CMENHOTO BEMEIH 1
23%;

- CHIGKEHHE YCBHOTO PACXOAA TOTLINEA Ha 2,7%;

- criokenne (AKTHYCCKON /103b1 BHECEHHS MMHEPWTBHMX yi0Gperit Ha
57,6%

TaGawua 4 — Bawwme cucrest JIBY Ha IKCILITABIONHO-TEXHOIOTHYCCKIE 10~
Kasaren paGoTh arperata

TRANCHNE HOEATE ]
Tokasarens Arperarc ca-
| crevoi BY
PuGouas cropocTs, o/ 80
PaGouas mpha samar, m 702
Tpowsmorenocts, ra/
e r— 562
=30 HAC CMEHHOTD BpeNeHH 432
- 30 4G HKCILIYATALUIONHOTD. BpeNeHH 425 432
| Koxplpuunentss Heriaisonanns spewein
- cwenHoro. om om
- JKcryaTaUNOHHOr 071 or
Koximiunent naexnocty texnoroniie-
exoro mpouecea 099 2 i}
| Yaeavinaf pacxon Tonwsa xr/ra 1441 14,16
KoiecTso. oeaysuioiero. nepeonan. 1 i
sen
o swecerna sananmas, wr/ra 950 W00
[ Mo sueceina gaxtiviccras, xrira 9.0 410

KOOXppHIICHTI HCTIOA30BANIA CMEHHOTO i SKCIUIYATAILHORHOTO BpEMCit
B ABYX CPABHMBACMIIX BAPHANTAX COCTaRHIH 0,77, TIOCKOTBKY 32 BPEMS MPOBEiC-
MR HCTTaINI TEXIIMECKI OTKXI0B B paGOTE He HAGTION10CH,

Tlo pesyTLTATaM IPOISBOACTHCHINMX WCTTANII| MPOBEACHD CPABHITEh-
Hax SKOHOMHYECKAS OLICHKA, KOTOPAS NpE/ICTARTEHA B TAGTHE 5.

Pe3y.ILTATL SKOHOMIIECKO! OLICHKH TIOKISTH, 'TO IPHEHCHIE CHETENH
AMEPHINPOBANHOR BriCCCHIN YAOGPEHHH IOIBOIAET TIOTYHHTL TO10BOI o~
HoMicekuit Hphext B pasmepe 35188 ThC. TeHTe, CHITITL COBOKYITHME 3aTPaTH
a 10%, TPt 3TOM CPOK OKYTAEMOCTH JOMOTHITEBHALX KATHTATLILX RACKCII
na npioGpetenne cuctens IBY cocranaser e Gonee 0,33 rota.
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TaGmnua 5 - Bansee crcremss JIBY 1 nokasarean sxonovirieckoil dexritn-
wocn

aseine HOKRTENA 10 | HHACKS i~
ofpaias cpammumaeon | vencHns
e noxasarens,
Ges cuerewn | ¢ cnerewo | %
[Covowymiee sampams aenexmu cpeacrs. T

Haunenosanue nokmarens

|rira 16383 12314 36
Sarparus 1pyaa, vea s 0235 0231 2
'V acabHi pacxon ToruiHea, K/ 1941 1416 2
T 01080 konOMHueCKHit MpexT, Thic. Tr - | 35188 -

|Cpox oxymacwocTH HomOTHHTEAS X K- [

TATLLX BOweHNR, TET . 033

VKasamnult noaoawTe b KoMOMIECKIl Hpext AocTuractea Graro-
ABPR TOMY, HTO IDHAEHCHHE CHCTEMS AAEPEHLIMOBAIIONO BHECEINA Y106pe-
1 TI03BOIRET NOBBICHTS NPOTBOINTELHOCTS ATDETAT 33 A€ CMEHHOTO BPENC-
1t 1 2,3%, CuioiTh yieamii pacxox Tommsa wa 2,7%, dakTireckyo A03y
BHECCHIA MHHEPATBII YAOGpEHHH 13 57,6%.

Tpescramres TOO GHITLI3X wn. A M. Bapacuay:

V.o, Eaamioro miokenicpa < Treyanon P.C.
Hlay it KOMY TANT FPYIIIA TONHOTO JeNAEAEHE 7 Crobkon B..
"Hay bt COTpYJUNIK IPYIIIA TONHOTO FeNUIEACIIA /¥ Rncenons AL

Mpeacramrean K& TOO «HILL Arpommokespiiny:
PyKomozTexs Hayunoff rpynm ﬂ( C M BoGkon

Beayuuli waysiali corpy i
Beayuuli nayunsh corpy i
Beayuuit konctpyxTop
Haysssift corpymmx
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Y/IK 631.319.06

Pe3ynbTathbl NPOU

JKcnepuMenTanbHoro 06pasua opyavA

3B0/ACTBEHHbIX MCNbITaHNIA

AnA n3menbyexna cCMAepaToB Ha NOBEPXHOCTH

N0YBbI B TEXHONOIUN 0

C.M. Bo6kos,

Kama, Toxs. Hayx, 3a8. naGopaTopweR,
sergbobkovemailru

B Acraes,

2P TEXH. HayK, PO AMDEKTOP,
celinnil@rambler.cu

{tormatoos ownas \
TOO «KasHIMMICX:,
Pecnybnuxa Kasaxcran)

ANHOTAWMS. PACCMOTDEH a/IbTepHATHE~
bl CrIOCOG MIOBbILLIEHHS NIOAOPOLNA NOYB!
B TEXHOTOTUM OPraHWYECKOrD 3eMNeaenHs
38 CHeT POPMUDOBANNS Ha 6 NDBEDXHOCTH
MYNBYMDYIOWETD C/IOS 3 MIMETbHEHHBIX
cuneparos Gea ux sanenkw. llpeacTasetsi
Pe3ynsTaTH POU3BOACTBEHHbIX HCTTAHMH
SKCNEpUMEHTAILHOTO 00Pa3Ua OpYANS AR ‘
WIMENbYEHNS CHAEPATOB, NPUMEHEHHE.
KOTOPOro N03BORET GOPMUPOBAT My
uMpyOUIMii GROR Ha IOBEPXHOCTH NO4B!
&5 TEXHONOrHM OPTaHMYECKOro 3emne-
nenws.

Kniowembie cnoBa: OpraHueckoe
3emneqene, NI0LOPORNE NONBE, MYNbSH-
DyioLMiE CTIOR, MIMENLYEHNE CHAEPATOB,
opyave.

MocTaHoBKa Npo6nembl ‘

B n0GAEAHEE BPEMA BO MHOTX Pe-
ruonax Kagaxcrana u Poccum ysenmn-
BAIOTCH NOWAIMN CENLCKOXOIRACTERH-
HbiXYrOAVA, 3AHATLIX NOA BHIPALLIMBAHIE
POAYKLIAY PACTEHMEBOACTEA O 3KON0-
[MMECKY YMCTOM TEXHONOT MYt OpTaHMe-
cKoro 3emneaents. Mpy aToM NpakTMka
OPraHUNECKOr0 SeMNeAenus Hauenena
& nepByI0 04ePeb Ha NOCTORHHYIO
PAGOTY N0 NOBHILLEHHIO ECTECTBEHHOTO
oRopoAWA notBa. B OCHoaHoM 33 |
CHET NPMMEHEHI TONIBKO OPFAHWHECKVX
YAOGpeH, 8 KaUECTBE KOTOPEIX MOTYT |
UCNOALI0BATECS NOXKHUBHIE OCTATKM,
OKPOBHBIE KYNILTYPHI M CHAEDATH.

KasaxcraHa OTCYTCTBYIOT OT@4ECTBeH-
Hbie Opyaus A7 addexTBHoR 06pa-
GOTKM CUAEPANEHLIX 1APOB, KOTOPHIE
G 611 BAGNTMPOBaHSS K 30HANEHEM |
yenosmam.

AHANW3 HayHOM MHGOPMALIAM M OTbi-
TaUCNONE30BaHNA CHAGPATOB B KA4ECTSE |
opraHueckinX yA0GpenIii nokagan, 4To
B TEXHONOTUM OPaHVYECKOro 3emnee-
MNPV OBPAGOTKE CHAEPANBHEIX NP0 ‘
HauGonee UENecoospasHo NPUMEHSTS |
KATK-MaMEnEHMTENU, NPEACTABNSIO- ‘
e coBO#t KaTKN C yCTAHOB/NEHHBIMU Ha
HUX PEXYLLIAMM 271EMEHTAMM, KOTOPHIE,
NIeeKaTIBARCH N0 MOBEPKHOCTU NONA 33
CHET TAr OHEPrOCPEACTEA, NPAKATHIEA-
10T 1 M3MENLHaIOT PACTEHUS-CHAEPATE!
3a C4eT COBCTBEHHOI MACCH! M BbICO-
Kolh CKOPOCTY ABv@HUS! (0 20 KM/H).
Mpy 3TOM YNOXEHHAA Ha NOBEPXHOCTL ‘
NONBI 663 e6 PLhIeHNA PACTATENHAS!

| macca, 0Gpasywowan MybMpyRUIMA

CNOiA, TAKKE CNOCOGCTBYET NOBLIIEHWIO
AOROPOAWA, KAK 1 3ARENKA B NOUBY
[1-4]. ChopMUPOBAHHBIR Ha NOBEPX-
HOCTM NO4BLI NNOTHBIA MYNBYUPYIO-
Wit GNOW M3 PACTUTENLHOM MACChl
Grocobcrayer oGpasosanuo yeroeud, |
IPENATCTBYIOLIMX UCNAPeHWIo Bnar

13 86 BEPXHWX CIOEE, NP STOM Pac-

TeHWs B Pe3YLTATE KOHTAKT C 0480/

el
MAraThCH 6AKTEPHSIMIA Y OTAABATE 4aCTE
[UTATE bHLIX INIEMEHTOB B 68 BEpXHHE
cnow [2, 5-7]. Kpowe Toro, cuaeparel
OCTABASIOT B BEPXHUX GAORX NOYBH!
KOPHM, KOTOPbIE TaKxe nepepasarsi-
BAIOTCA B OPraHWIECKOE BELIECTRO.
OTMUpas, KOpHY AOCTABASIOT MATepHan
N9 FyMyCOOGPA30BaHMA MIPAKTUHECKN
BO BCE YHACTKN MOYBEHHOR TOAY, B
peayLTaTe 4010 0GpasYeTc OAOPO” |
Wbl FYMYCO-aKKYMYSTUBHbIA FODUIOHT

(8. KopHesas cucTema, OCTaBAeHHas B

praHuyecKoro semneaenua

NOXEHUA CIOCOBCTBYET CHIXEHUID
8 NAOTHOCTH W OGOraWwaeT nouay
oprannseckum sewectsom (9, 101,
4TO CO3AAET ONTUMANLHEIE YONOBHS
AN €CTECTBEHHOTO HAKOMAGHUS MUTa-
TeNbHbIX 3NeMeHTOB. MIPUMEHEHIE Ans
BOPMMPOBAHWA MYILHWPYIOLLErO CROst
XATKOB-aMeNbINTENEH, MMEIOLLIX HE-
GOnbLLI0E TATOBOE CONPOTMBAEHN, Lie-
7ECO06PA3HO OCYLLIECTBRTS B arperare
© TPaKTOpamu TAroBbIX KNAccos 1,4-2,
KOAMYECTEO KOTOPBIX, MO CTATUCTHE-
CKUM aHHbIM MUHACTEPCTBA CENCKOT0
xoavicTsa PecnyGnuki Kasaxcran, co-
crasnser Gonee 40 % 0T 06UIEr0 A
Mpy 3TOM Takue TPAaKTOPbl ECTL B Kax-
AOM XO3ANCTBE, OHW MCNONL3YIOTCH B
OGHOBHOM KaK TPBHCNOPTHEIE CPRACTEA
179 1ePEBO3KM TPY30B U UMEIOT HeBbi-
COKYI0 FOROBYI0 3ATPY3KY (MCMONL3YIOT-
A Ha paNHeBeCeHHEN GOPOHOBAHHN,
3aroToBke cea).

Liens uccneaosanwii - paspacorka
OpYAUS A9 NPUKATBIBAHWS U MaMENb-
4eHWS CMAGPATOB Ha NOBEPXHOCTH
048, AFPEraTUPYEMOTO G TPAKTOPaMi
HeGOABLLOTO TAFOBOTO KNACCa.

Marepuanbl M METOAbI

WccneaoBanna

B peaynsTaTe nposezeHHLIX panee
UCCNIea0BaHHiA Ghini 060CHOBANS!
KOHCTPYKTUBHO-TEXHOTIOTUHECKAS CXe-
Ma U OCHOBHBIE NAPaMETPH PaBOUMX
OpranoB OPYAWS, Ha OCHOBAHWN HEro
M3rOTOBNIEH SKCNIEpUMEHTaNbHbI 06-
paseu (puc. 1).

SKcnepumenTansHbii 06pasew
opyaus, npeAcTaBARIOWMI COBOH
YCTaHOBNEHHIE Ha PaMe TPU CeKLMM
NPUKATHIBAOLLIX BOROHANVBHBIX KaT-
KOB G XECTKO 3aKPEMIEHHBIMU HA HIX
PEXYLLWMM 3NIEMEHTAMM, BLINONHEH B
NONYNPULENHOM BAPHAHTE W arperary-

OHaKO B HACTOSLLIEE BPEMS Ha PhiHKE | nouse Gea eé puxnenw, 3a cuer pas- | posance ¢ TpakTopom MT3-80. PaGouuit
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Myrn  peammsaunn  PejepaibHoii  HAYUHO-TEXHHYECKOIT  POrpamMMbl
PASBITHS CeThCKOTO X03sicTBa Ha 2017 -2025 rom: Matepuaisi Mex1yHapo/Hoit
Hay4qHO-TIpakTHIecKoif Kondepermm (19-20 anpers 2018 r.). / o obut. pejt. 1. ¢.-X. H.,
npod. Cyxaronoii C.cb. — Kyprai: Mo Kyprasickoii TCXA, 2018, — 1336 ¢.

B MatepuazaX  MeKIyHAPOMHON  HAyMHO-IPAKTHHECKOH  KoH(eperiui
PACCMATPHBAIOTCS COMATBHO-DKOHOMHUCCKHE BONPOCH! HHHOBAIOHHOTO Pa3BHTHA
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a Taike pecypcocOeperaionme TeXHOJIOTMH NPOM3BOJCTBA M NepepaboTKH
TPOAYKIWMH PACTeHHEBOJACTBA. PaccMaTpHBaeTcs Pojib HAYYHBIX WCCIICJ0OBAHMN B
HMHKEHEPHO-TEXHHYECKOM o0ecrieYeHHH arpapHoOro NpOH3BOJICTBA W WHHOBAIH B
TPOMBINUICHHOM M TPakJaHCKOM — cTpoMTenbeTe. [IpuBeieHbl  aKTyasbHble
NPOGIEMbl TYMAHUTAPHBIX M OGIIECTBEHHBIX HAYK, SKOJOTH3AIMA TEXHONOTHH B
obnactn BXKJI, OXpaHEl OKpyKalomeli CpElHl W PAIMOHATHHOTO TPHPOO-
nop3oBans. B paGote KOH(EPEHINMH NPHHSIN YUacTHE YHEHbIE W CICIHATHCTH
Poceniickoit dejieparn, I'epmanin, AsepGaiiivkana, Typkmenucrana, PecryGinkn
Benapycn, Kasaxcrana u YKpauHbL
CGOpHUK Ipe/iHa3HAYeH Ul NIMPOKOIO KPyra CIEIHAIHCTOR arpolpoMbiIl-
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TOB H MOJIOJIBIX YHEHBIX

M3/1aTelIbeTBO He HECeT OTBETCTBEHHOCTH 3a MaTepHalibl, oyGIHKOBaHHbIE B
cOopauke. Bee MaTepuaibl W3JaHBI B aBTOPCKOH peJlakiMu M oToOpakaior
TEPCOHATLHYIO TIO3HIHIO YYACTHHKA KOH(EPEHITHH.
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YK 631.316
CPABHUTEJIbHA S OIIEHKA KOHCTPYKTHBHbBIX CXEM
IIOCKOPE3A-TJIYBOKOPBIXJIMTEJISA 11 OCHOBHOI
OBPABOTKMU YINIOTHEHHDBIX ITOYB

AH. KyBaeBl, AN ,Z[epenacm/m2
'PI'TI ma IIBX «Kocranaiickuit roCyapCTBEHHBIA YHUBEPCUTET IMEHHA
A. BavitypcerHoBay, T. Kocranaii, PecryGnmka Kazaxcran
KD TOO «Kazaxckuit Hay4HO-HUCCIIE/I0BaTeILCKAN HHCTUTYT MEXaHU3AIIUU U 3JICK-
TpUdUKAIMHU CeNILCKOTo Xo3aHcTray, I. Kocranati, Peciry6mmka Kazaxcran

AnHoTanmsi. B cTaThe IpEACTaBICHBI Pe3yNbTaThl CPABHHUTEIHLHOM OTICHKH
KOHCTPYKTHBHBIX CXeM IDIOCKOpPe3a-TTyOOKOPHIXIIUTENS JUI OCHOBHON 0GpaGoTKH
VIDIOTHCHHBIX TOYB. B Xoje HccleoBaHuil olpejielieHa KOHCTPYKTHBHAS CXeMa,
obecrieunBaromas TydIiee KauecTBO paboTHL.

KitoueBble c10Ba: KOHCTPYKTHBHAS CXeMa, YIDIOTHEHHbIC IIOUBHI, OCHOBHAS
06paboTka, IIoCKOPe3-TITy SOKOPHIXTUTEI.
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HOBOE KOMBHHUPOBAHHOE OPYIHE JJIsI OCHOBHOI
OBPABOTKH IIVIACTA TPAB K TPAKTOPY TAI'OBOI'O KJIACCA 8

N.B. Tokapes
Kocranaticknit punman TOO «Kazaxckuit HayTHO-UCCIIEAOBATETLCKUN HHCTUTYT
MeXaHW3aIlNH U JIeKTPUPUKAITIN CETLCKOTO XO3HCTBaY,
1. Kocranait, Peciy6nuka Kazaxcran

AHHoTanus. B cTaThe IpejcTaBIeHbl Pe3yIbTaThl IIPOU3BO/ICTBEHHBIX UCIIBI-
TaHUH KOMOMHUPOBAHHOTO OPY/IHS /IS OCHOBHOM 006paboOTKH IUTacTa TpaB K TPaKTo-
Py TSAroBoro Kiacca 8. YCTaHOBIECHO, YTO IPHMEHEHHE HOBOTO OPY/IUSI ¢ TPAKTOPOM
TATOBOTO KJlacca 8 IO3BOJIIET IOBLICUTH IIPOM3BOIUTEILHOCTD arperata B 2,1 pasa,
CHU3UTH YJIEThHBINA Pacxo/| TOIUIMBA B 1,2 pasza U MOIYyYUTh TOAOBYIO SKOHOMHIO CO-
BOKYIIHBIX 3aTpaT JCHEeKHBIX cpeficTB 283 Thic. pyOeit.

KiroueBble cjioBa: KOMOMHUPOBAHHOE OpY/IHMe, IUIACT TpaB, OCHOBHasI oOpa-
00TKa, IPOU3BOICTBECHHBIE UCIIHITAHMUS.

THE NEW COMBINED IMPLEMENT FOR THE PRIMARY TILLAGE OF
THE GRASS-SOIL LAYER FOR THE TRACTOR OF DRAWBAR
CATEGORY 8

LV. Tokarev
Kostanai branch LLP «Kazakh scientific research Institute of mechanization and
electrofication of agriculture», Kostanai, Republic of Kazakhstan

Abstract. In the article the results of the test in the farm conditions of the com-
bined implement for the primary tillage of the grass-soil layer are given. The are re-
vealed that usage of the new implement with the tractor of drawbar category 8 ena-
bles improving the working capacity by 2,1 times, decreasing the consumption by
1,2 times and getting the annual saving overall investment by 283 thousand rubles.

Keywords: combined implement, grass-soil layer, the primary tillage, test in
the farm conditions.

B TexHONOrMM BO3/IENBBAHM MHOTOJICTHHX TPaB 3HAUUTEIHLHOE MECTO II0 TPYI0-
€MKOCTH U SHEPIeTHIECKUM 3aTpaTaM, 3aHUMAIOT TEXHOJIOTMIECKHE IIPOIIecChl OCHOBHON
o0paloTku 1macta TpaB. JISI ceBepHBIX PermoHOB KazaxcraHa HawTydIleid SBILIETCS
TEXHOJIOTHS, IIpejlycMaTpuBaroniast IyCokoe Oe30TBabHOE PBHIXJICHHME Ha IIIyOHHY
27-30 cM ¢ ocTaBIIeHHEM Ha ITOBEPXHOCTH JIEPHOBOTO CJIOS U TINATENIHHOM €ro pas/eIkon
¢ kporeHreM 60% [1-2]. YunTsBas MEPOBYIO TEHJICHITUIO TIOBBITICHUS IPOU3BOIUTEIb-
HOCTH Tpy/ia 3a CUeT HCIIOJIB30BAHMS TPAKTOPOB BBICOKOTO Kilacca TSITH M KOMOHHHUPO-
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TEXHMIKATILK FLITbIMAAP —KASAKCTAHHBIH TOPTIHUIL KAHFB BT YbIHbH HEM3!
TEXHWUECKVE HAYKH ~ OCHOBA UETBEPT O/ MOJIEPHUSAUMN KAIAXCTAHA

YAKB31 316

MEPCMEKTUBHbIE PASPABOTKU KOMBUHUPOBAHHOIO OPYAUA
ANA OCHOBHOW OBPABOTKW MNACTA TPAB K TPAKTOPAM
BbICOKOIO TArOBOM0 KNACCA

Kyeaee A.H. - dokmopanm Kocmanalicnozo eocydapeimeenHozo ynueepcumena um. A. Balimypcer-
Hosa

Tokapee H.B. ~ maeucrp censcroeo xosaiicmes, nayuwsil compydaur, KD TOO casaxcrull wayuwo-
HCCROA0BAITENSCKULT UHCIIITYIT MEXSHU S 11 SMENTDUGPUKAL CENBCKOE0 XO3RIICERs

B criamse npedcmacnens! KoMBUNYpOaHHLE OpyduR Bn oCHOEHOI 0BpaBomi nnacma mpas K
IMpAKITIOpaM BLICOKO20 MR206020 KNACCE. [TpEdCmaEneHS! PesyREmANT: UCnbimanul opydus OKT-6,6 &
P0U3EOACITIEEHNEIX Y CROBUSX i RONHEHNLIE 2EPOITEXHIMECKIE U HEPEEMUNECKE NOK3SaenL.

Knioneesie croea: nnacm mpae, OCHOGHaR OGPABOITKE, KOMGURLOSANHOE Opydue.

B HACTOALLIEE BEMA CYLIECTBYET MHOXECTED BAPHAHTOB TEXHO NOTWii PACNALIKH MIGCTA MHOTONETHIX
Tpa. Tl BCem MHOMOOGPEMM BapHAHTOB ECE DM MDEAYCUIAT PME KT BHIMONHEHHE, KAK MUHMMYM, AEYX
TEXHONOMUECKWX ONE A MyBoKan 06paBoTka (OTEANLHAR WK BE30TEANLHAR) W PAAENKA AEPHAHLL
Haunydwed ABNAETCA TEXHOMOMA, MPEAYCMATPHEAIOWAR (MYGOKDE GE30TBANLHOE pLXTEHHE HA T1YHHY
27-30 oM W £ TUjATENLHOA PASAETKOR A0 YROBHA kpoweHA 60 % aepHosoro cnos [1,2,3]

Hapaay ¢ AOCTOMHCTEGMA & MUTATENGHOM OTHOLISHWA, B YROXAFHOCTA W MPHCNOCOBAEHHOCTH K
YENOBMAM 30HbI CEBEpHOTD KE3aXCTaNa, XUTHAK MMEET CYUECTEE A il HEADETATOK. 3TO To, 4TO nocess!
IHOTO NETHIX TRAE AGKT YCTOAYMBO BLICORME YROXaM CEHA, HAUMHAR CO BTOPOM N0 NATLIA 04 KH3HM. B
ANSHELE M NP0 AYKTHBHOCT B70 PEGKD CHAKAETEA H-33 YXYAUIEHA BOAHO- MaHUE CKIX CBOACTE N0YBk
TPEBYETCA KOPEHHOE YNYJILEHHE TRABOCTORE WM PACNALLKE NnaCTa Tpae [4]

B LlenunHMMM3CX & nepuoa ¢ 1996 no 2000 roael nposeAemsl HeCneaosaHna, 060cHoa Ny napa-
WETPb H HSMOTORNEH OMLITHE 0BPA3EL 0 YaHA C KOMEHHMPOBaHHLIMM paBouMy opraHam OKT-4 2M [5]

Opyane OKT-42M SHNOnHEHO & NONYHABECHOM EapMAHTE, NAOCKOPEXYUME paBOuMe Oprakyi
JETAHOBNEHHI Ha HABECHDA PAME, 3 AMCKOBLIE PABOWIE DPraHLl PASMELLEHH HA MPAUENHOR pame. 3To
MIOSBOIAET CHUEHTL Y02 NHYIO MACCY 0 MR, OIHGKD T3KaR KOKCTRYKIAA He NOSBOTAET HCNONS30BAT er0
© TPAKTOpaMA ELICOKDD TAMOBOTD KNACCa B-5, Tak KaK GONLUMHCTED TRAKTOROE HE KOMMAEKTyiTCA
HABECHOR CUCTEMOR M MPEAMASHAYEHE ATA PABOTH © MEMUSTHEIMM MALMHGMW. YWMTLIESS WAROBYI
TeHAEHLMI0 MOBLILIEHHA MPOKIBOMTENLHOCTH THYAA HA OCHOBE MCMONL30BAHAA TPAKTOPOE BbICOKATD
KIGCCE TAT M KOMBHHMPOESHHLIX OYIWF, TO CO30AHME KOMBMMMPOBAHHOTD OpYAMA ATA OCHOEHOR
0BpABOTK MIGCTA MHOTOETHI TPAE K MOLWHHIM THAKTORaM ABNAETCA KT YaTbHLIM H CEOEBPEMEHHEIM, TaK
KaK & NOCAEAMAE TOALI HACHILEHME TPAKTOPHOMD NaPKa MADMCXOAMT B OCHOBHOM MyTeM MpHoGpeTeHia
TPAKTOPOB BLICOKATD TAMOBOD KNACCA & MOWHOCTL AEMTaTens 350 1.C. 1 Bbille

PucyHok 1 - KoMGHHWpOBaHHOE OpyAWE ANA OCHOBHO 0GP aDOTKIN MNACTa MHOTOM ETHIK TPaB
OKT-4,2M & arperare c Tpaktopom K-701. O6uumit eun

Mo pesyneTaTam ueneITaHif oNkiTHoMD oBpacya opyaus OKT-4 2M paspafiorao kowBuAupoBaKHoe
opyane OKT-5 4 w OKT-BB KTpakTopy TAroBoro knacca b 4 8. OpyAME BHNONHEHD & NPALENHOM Bap HaHTE

176




image180.jpeg
TEXHUKATbIK FbINTbIMAAP — KASAKCTAHHbBIH TOPTIHLUI XKAHFbIPTYbIHbIH HETI31
TEXHUYECKWNE HAYKW — OCHOBA YETBEPTOWU MOJEPHU3ALMN KASAXCTAHA

YK 631.316

PABOY/E OPIAHbI AN OCHOBHOW BE30TBANIbHO OEPABOTKU
NMOYBbl B YCNTOBUAX CEBEPHOIO KA3SAXCTAHA

Kysaes A.H. — doxmopanm Kocmaralickoeo [ocydapcmeeHHozo YHusepcumema um. A. balimyp-
cbiHOBa

B cmambe paccmompeHsl Haubofiee pacrpocmpaHeHrHsie sudbl pabodux opeaHos 01 OCHO8HOU
besomearnsHoli obpabomku fioyssl. Buidenens: ux docmouHcmea u Hedocmamku. Henaemca ebieod o
Heobxodumocmu padpabomku paboyeao opaaHa O OCHOSHOU obpabomKu oys ¢ fossieHHol meep-
docmbro maK KaK paccMmampusaemMsie paboyle opaaHbl HE 0DECreqlUsarom KayecmeeHHoe 6bifoHeHuUe
MEeXHON0_UYECKO20 fpouecca.

Knroyesble criosa: ocHosHas obpabomka, pabodyue opaaHsl, Mespdocmb, 8emposan Spo3us.

MenonssosaHue pecypcocbeperalollx TEXHOMOIWK, NOA KOTOPLIMK NOAPas3yMeBaeTca MUHUMAaNbHas
W HyneBas, MpW MNPOW3BOLCTBE 3EPHOBLIX KyMbTyp B ycnosusax CeBepHoro KasaxcTaHa WMeeT kak
NONOXUTENBHLIW, TaK U OTpULATENBHEIN SPdEKTHI.

HeocnopumbIM AOCTOMHCTBOM MWHWMAMBHOM M HYNEBOM TEXHOMOTWA ABMAETCA CHUXEHWE pacxoha
[CM Ha 40-50% B cpaBHeHUW C TPaAULMOHHONW TexHonoren obpaboTky noyskl [1]. YuUuUTbIBAA CTOMMOCTL
NOCNeAHUX, 9TO HABMAETCA BECOMbIM apryMeHTOM B MoNb3y pecypcocbeperaollero 3eMnefenus.
HeTpoHyTas nocne ybopkW ypoxas CTepHA U ApyrMe pacTUTeNbHble ocTaTky CrocobCTBYIOT 3aAepKaHuio 1
HaKoMMEeHWIo Ha MOBEPXHOCTWM MONA OMNPeAeNeHHOro  KOMWYecTBa CHera, KOTOPbI B YCMOBUAX
HEeAOCTaTOYHOrO YBMAXHEHUA B MEPUOA POCTa W PasBUTUSA PacTeHWR AOIKEeH UrpaTb BaXKHYl0 pofb B
opMUPOBaHUK YPOKaa 3ePHOBEIX KyMbTYp.

OpHako, LO6UTECH NOBLILLIEHNS 3anaca NPOoAYKTUBHOM Bark B MoYBe TOMNBKO 3a& CHET COXpaHeHud Ha
NOBEPXHOCTW NOMS CTEPHW 1 APYIMX pacTUTENbHLIX OCTaTKOB B yorosuax CesepHoro KasaxcraHa He Beeraa
BO3MOXHO. (OCOBEHHOCTLIO BOMbLUMHCTBA MOYB  CENBLCKOXO3ANCTBEHHOrO HasHadeHWs SABMseTcs WX
CKIMOHHOCTb K CaMOyMIoTHEHUIO. 3T0 06bACHAETCH THKENbIM MEXaHUYECKMM COCTaBOM WM OTHOCWTENBHO
HEBLICOKUM cofepaHuem rymyca [2]. NpoBoauMble pasHOrnybuHHble 0BpaboTkM, @ B OCOBEHHOCTU
OCHOBHag NnockopesHas obpaboTka Ha rmybuHy 27-30 cM Hapaay ¢ APYrMMU arpoTEXHUYECKUMU NpUeMamm
npyv TpaauLMOHHOM NOYBO3ALLMTHON TEXHOMOMMK 3eMneaenus, paspabotanHoin B 60-70-e roga XX Beka BO
BHMM3X nopa pykosoacTeoM Bapaesa [3] MO3BONANM COXPaHWUTE Ha MOBEPXHOCTW MONS focTaTouHoe
KOMUYECTBO 3UMHMX 0CaAKOB W 06ecneyunTh UX NPOAYKTUBHOE NPUMEHEHWE B BEreTaTUBHLIM Nepuog,.

Kak 6bIno oTMedeHo Bhille, pecypcocbeperalollee semnefenue, nog KOTOpbIM B [a@HHOM clyvae
NoApasyMeBaeTca MUHUMANBHASA UK HyNeBas TEXHOMOrMA BO3AEbIBAHUSA CEMNbCKOXO3ANCTBEHHBIX KYIbTYP
WU WX OTAEnNbHbIE 3NEeMeHThl, No3BonaeT cokpaTuTe pacxof [CM Ha 40-50% B cpaBHeHMM C
TpaguumonHon ans CesepHoro KasaxcTaHa MOYBOSALLMTHOM CUCTEMOW 3emnefenud. JocTuraetcd oTo
COKpalLligHWe, B OCHOBHOM, 3a CYeT 0TKasa OT MeXaHWYeckux 06paboTok NoYBbI (4aCTUYHOrO UK NOMHOTO).

B HekoTopbix xosarcTBax KocTaHaickon o6nact, B KOTOPbIX M3HauvanbHO ANA BO3AelbiBaHudA
3EPHOBLIX KyNbTYP MPpUMEHANach TpaguumMoHHaa TexHomnorus, a B nocnefHue 5-6 net MuHUManeHas w
HyneBas, OTMEYEHO MosBMeHWe numaHos. CrneLuanucTbl CUMTaloT, YTO 9TO CBHA3AHO C  BbLICOKMM
YNNOTHEHWEM HUXHUX CMOEB MOYBLI. Ha nonsdx ocTaeTcd Bbicokasd cTepHs A0 25 oM W [OMNONHUTENbHbIE
KYIMChI 13 CTEPHM NOCIE NPOXOAa OYEChIBAIOLLMX KaToK BbIcOTOM 40-50 oM, KOTOpbIE NO3BONAET HAKOMUTL
onpefieneHHoe KONMWYeCTBO AOCTATOMHO MMOTHOrO cHera. [pW MOTEnneHWn cHer HauMHaeT WHTEHCMBHO
TadATb, MPW 3TOM MINOTHAdA W 3aMepsluasd NoyYsa He NPOoMyckaeT Talble BOAbl, BCMEACTBME YEro OHW CTeKatoT
B HW3MHbI, 0Bpasya NMMaHbl. ECin MecTHOCTb XONMUCTas, CyLLEeCTBYeT OMacHOCTb BO3HUKHOBEHWS BOAHOM
3pO3UN.

HabrofeHns, NpoBoguMble HaMKU B x0sarcTBax KocTaHanckon obnacti B TEYEHUW HECKOMbKWX NET
rOBOPAT O TOM, YTO TBEPAOCTb MOMYBEI B MATHAALATUCAHTMMETPOBOM CIOE Ha MOMSX A€ B TeYeHWun
ANWUTENBHOMO BPEMEHW MPUMEHANWUCH SMEMEHTEl MUHMMAMNBHOM M HyNeBoW TEXHOMOrWA BO3AemnblBaHWS
3ePHOBLIX KyNbTYP, cocTasnaeT 6onee 4 MlMa, Npw cpefHelr BNaxHOCTHU faHHOro NOYBEHHOro cnod 6-16%.

OBOoBLUEHHLIE pe3ynbTaThl MHOTOMUCNEHHBLIX WCCNeAoBaHWi [4] CBUAETENLCTBYIOT O TOM, 4TO
BEPXHUM NPeAernoM TBepAoCTU ANa BOMBLIMHCTBA 3EPHOBLIX KyMbTYp, MOCME KOTOPOro Pesko yxXyALlalTcs
YCIOBUS UX Pas3suUTud, cneayeT cuwtatb 2,0-2,5 MMMa. TeepaocTs Bbiwe 3,0 MIMa yrHeTaeT wnu pgaxe
OCTaHaBIMBAET POCT KOPHEBOW CUCTEMBI BOMBLUMHCTBA KyMbTYp.

Takum obpasoM, MNpuBefeHHble [aHHble CBMAETENLCTBYIOT O TOM, 4TO ANA MogAepHaHus
KOpHeOBUTaeMoro  Crost Mo4Ys  C  THKEMbIM — MeXaHWYeCKMM  COCTaBOM  (TSXENOCYMNMHWUCTEIE U
CPeAHECYMMHUCTLIE NMOYBLI) B OMTUMANBHOM COCTOSHWK, CMOCOBHOM HaKOMWUTL MakCUMaribHOe KONMYecTBO
OCEHHWMX 0cafkoB W Tamnblx BOA, @ TakKke AN NPeAoTBpalleHWs BETPOBOWM 9po3uM nous TpebyeTcs
npoBeAeHNe PasHOIMYBUHHBIX MNOCKOPE3HLIX 06PaboToK, KOTopble AOMKHBI 3ALYMTUTE BEPXHUIA CIIOM NOYBLI
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A. BallTypcbIHOB aTbiHAafbl KocTaHali MeMNEKeTTiK YHUBEPCUTETiHIH Kencanasbl FbibIMU XypHanb!
MHoronpodoMnbHbII Hay4H IV kypHan KocTaHalckoro rocyAapcTBEHHOro yHUBepcuTeTa
uM. A. BaliTypcblHOBa

MeHwWik neci:

A. BaiiTypcblHOB aTbliHAaFbl KocTaHalh MeMmekeTTiK yHUBEepoUTETi
CobCTBEHHWK:

KocTaHalickuii rocyjapcTBeHHBIA yHUBEpCUTET UM. A. BaidTypchiHoBa

Bac pepakTopbl / FnaBHbIli pegakTop:
Banues X.X., TeXHUKa FbiNbIMAAPbLIHLIH AOKTOPL! /AOKTOP TEXHUYECKUX HayK
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A BaiitypcbiHoB aTbiHAarel KMY-giH 05.07.2013x Ne3 «3i: intellect, idea, innovation - uHTennekT, uaesa, WHHoBayus»
kypHanbl  Kasakctan Pecnybniukacel BiniM xeHe fbiNbiM canackliHAarbl Gakelnay KOMWUTETI ankacbkiHblH LUeLliMiMeH
06.00.00-Aybinwapyalbinelk  felneiMaapsl  xeHe 16.00.00-BeTepuHapuanelk  feimbiMpap cananapbl  GodblHWA
ANCCEPTaLUAHBIH HETI3r HaTWUXENepiH Kapuanay YLiH YObIHbIFaH fbinbiMi BackinbiMpap TisiMiHe Kipai/Peliernem
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cebirka Ha xypHan obssaTerbHa.

© A. BaiiTypcblHOB aThiHAaFbl KocTanah MeMnekeTTiK yHUBepCuTeTi
© KocTaHalcKuid rocy AapCTBEHHBIR yHUBEpPCUTET M. A. BaiTypceiHoBa
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OCHOBHAS OBPABOTKA CTEPHEBbIX MOJNEV CEBEPHbIX
3EPHOCEIOLWWNX PETMOHOB KA3AXCTAHA U COBPEMEHHbIE
OPYAWA ANA EE BbINONHEHNA

Kysaes AH. — dokmapanm Kocmanalickozo [ocydapomeenHozo Yrusepcumema um. A. Balimyp-
CHIHOBA, CTIEUUANEHOOML 32papHas MEXHLKA U MeXHON02US

B cmamse 0B0CHOSEIEaEMGS HEOOXOAUMOCTIL POBEOEHUS OGHOBHBIX BE30MearTbHbIX OBPaBOMOK
noyesl e ycnosusx CeeepHozo KasaxcmaHa. [1o cecemy eecepapuyeckoMy nonoxeHuto CeespHbil
Ka3axcmak omHocUMCS K peauoHy, Iodeep)eHHOMy emposoll 3poauLl. Kpome Moz 0coBeHHOoMbI0 f1ode
OarHo20 pesUoHa SENAEMCA UX CKIIOHHOCME K camoyryiomHenuio. [lea omux gpakmopa criocobomeyiom
PUMEHEHLIO OCHOBHOU OBPaBOMKLU MOYes, MPU KOMOPOU SHAYUMENbHES Yacmb PacmumensHbIX
OCmamKos ocmaemcs Ha M0SEPXHOOMU M1OAS U MPOUCXOAUM  PasyloMHEHUE aXOMHO20 CIioS.
Paspabomatinas & 60-70-e 2006l XX 6eKa MOYEO3ALUUMHEN CUCMEMa 3eMNedenus, OCHoSy KOmopol
cocmaensana oOpaBomKa rodesl 683 OBOPOMa BEPXHEa0 CIIA, NIC3BONUNA MPEBOMEPaM UM MACCO80e
PacrpocmpaHeHUe 8empoeoli 3pO3LL TT04Eb! U OGHOBPEMEHHO ORYYaME OMHOCUMENEHO CMaBUITbHBIE U
8bICOKUE YpoXaU. OMKa3 oMM MOYEC3aULMHOL CUCMEMs! 3eMIEOETUS 6 MTOMb3Y MUHUMAITBHOU U Hyeeot
mexHonoeull, Komopele He npedycMampueaom 2nyBoKUX MEXaHUYECKUX obpabomok, npueen K
TIoBbILEHLI0 MEEPAOCTU U MAIOMHOCMU 1048k, YIMO, € CE0ko 04Epeds, HEZaMUBHO CKA3ANTOCH Ha PoCme U
PEGEUMUE CENECKOXCAALICMEEHHEIX PACMEHUL. AHANUS UMEIOWUUXCA MAUILH ONSi GbirIONHEHUS OaHHOL
mexHOMoaUYECKoL ONEPaUUU 2080pUM O MOM, YMO OCHOBHaR OOPAGONIKA NEPEYNOMHEHHBIX MOY8 C
osbiweHHOI Meepdocmbio NPeACmaensiem MEeXHUYEoKyIo fpobfieMy U e peweHue Sensemcs
aKmyanHeIM OIS CENlbCKOXOBAUICMEEHHO20 MaLUHOGMPOSHUS Pecry6uKu Kasaxcmat,

Knioyessie cnoea. ocHosHas 6esomeansHas obpabomika, cmepHeeoe none, opydus Ana OCHOBHOU
OBpaBOmKU, 8emposas aposus, Meepaccme

THE PRIMARY TILLAGE OF THE STUBBLE GROUND OF THE NORTHERN
GRAIN-GROWING REGIONS OF KAZAKHSTAN AND THE MODERN IMPLEMENTS
FOR ITS REALIZATION

Kuvayev AN. — doctorate of the A Baitursynov Kostanay State University.

In the article the necessity of the primary subsurface tillage in the condition of northern Kazakhstan
are substantiated. According to its geographic location, the northern Kazakhstan belongs to the region prone
to wind erosion. Moreover, feature of soils of this region is their propensity for self-consolidation. These two
factors contribute to use the primary tillage during of which the main part of the plant remains on the surface
and ocours a decompaction of the tilth soil layer. Conservation farming system, that was developed on the
60-70 years of the XX century which was based on the subsurface tillage, allowed to prewent the mass
expansion of the wind erosion of the soil and in the meantime to get high and constant output yields.
Renunciation from conservation farming system in favour of minimum and no-tillage technologies, which do
not have deep mechanical tillage, led to raise the hardness and the mass density of the soil, that un turn,
had a negative effect on the growth and development of the agricultural pants. The analysis of the available
implements for this solution is actual for agricultural machinery industry of the Republic of Kazakhstan.
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KOMBUHHUPOBAHHBIE OPYIUA JJIA OCHOBHOM
OBPABOTKMU IIJIACTA TPAB K COBPEMEHHBIM
TPAKTOPAM BBICOKHUX TAI'OBBIX KJIACCOB

A.H. Jepenackun, FO.B. Honumyxk, A.H. Kysaes, H.B. Tokapes
K@ TOO « KasHHUMDCX », &. Kocmanaii, Pecnybnura Kasaxcman

AnHomayus. B cmamve  npedcmagnieHvl  paspabomaHHvie
KOMOUHUPOGAHHBIE 0pYOuUs OJi OCHOBHOU 00pabomKu Niacma mpas 6
HABECHOM U NPUYENHOM  6apUAHME,  NPUBEOeHbvl  Pe3yibmambl
AZPOMEXHUYECKOTL 1 IKCHAYAMAYUOHHO-MEXHOLOSUYECKOT OYEHKIL.

Knrouesvie cnosa: Kombunupoeanuwoe opyoue, MHO20JemHUE
mpagwl, 06PABOMKA NOUBDL, ACPOMEXHUYECKASL OYEHKA, IKCIIYAMAYUOHHO-
MEXHON02UYECK A OYEHKA.

Abstract. The article presents mounted and hitched combined tillage
implements designed for primary tillage of sod layers and the results of
agrotechnical and operational-technological evaluation of the implements.

Keywords: Combined tillage implements, perennial grasses, soil
tillage, agrotechnical evaluation, operational-technological evaluation.

Kmumar crenmueix u necocrensex pationos Ceseproro Kaszaxcrana
3aCYIIIMBBIN, PE3KO KOHTHUHECHTATBHBIA C HEYCTOMYMBBIM YBIAKHEHUEM U
SIBJSICTC HEYAOBIICTBOPUTCIBHBIM C TOYKHW 3PCHUSA  BOZJCIBIBAHUSA
CETIbCKOXO03SIMCTBEHHBIX KYJIBTYP.

Hemocraroxk Bmaru mpu oOwimk TeIUia B JICTHUH IICPHOL
MPEJOTIPEACTIII  TTOBCEMECTHOE PACIPOCTPAHCHUE CPEAM MHOTOJIETHHX
TpaB TMOCECBOB JKUTHAKA W KocTpa. Hapamy ¢ JOCTOMHCTBAMU B
[ATATCIIBHOM OTHOWICHUM, B YPOXXAWHOCTH M TPHUCTIOCOOICHHOCTH K
VCIIOBUAM 30HBI, )KUTHJAK U KOCTECP HMCECT CYIIECCTBEHHBIM HEIOCTATOK.
JTO0 TO, YTO TOCCBBI MHOTOJCTHHMX TPaB JAIOT YCTOMYMHBO BBICOKHC
VPOKau CCHA, HAYMHAS CO BTOPOTO MO IISITHIN O )KU3HU. B mambpHeHeM
MPOAYKTUBHOCTb €T0 PE3KO CHIDKACTCS W3-3a YXYAIICHUS BOJHO-
(pu3MMEeCKMX  CBOWCTB  IOYBBI, IOITOMY TPeOYeTCST  MPOMBBOIMTH
OOHOBIICHUSI TPABOCTOS Iy TEM KOPECHHOTO yiryumerws [1, 2].
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MpumeHeHune KaTKOB-U3MenbuuTeneu ana
$bopMUPOBaHUA MYNbUMPYIOLLLErO C/I0A B
TEXHONOrUKN OPraHUYEeCcKoro semneaenus

B Hacmosiujee epemsi ece Gonbuiee pacnpocmpaHeHue Nomyyaem mexHONo2Us 0p2aHu4ecKo20 3emsedenusi, 8 KOMoPOil OOHUM U3 OCHO8-
HBIX C10CO606 NOBLILEHUS NI0JIOPOOUs NI046kI AENSEMCS EHECEHUE OP2aHUYECKUX yOo6peHul, 3Ha4umensHo cnocobecmeyroujue ynyyuse-
HUIO a2POHOMUYecKUX nokasameneil noyest. [lpu Smom MuHepankHbie ydobpeHus, a maKxke XuMu4eckue Memods! 60kl ¢ COpHAKaMUu U

6Gone3HAMU He MPUMEHSIIoMCS.

B KauccTRe OpramuuecKMX YAOGPEHMH MOTYT HCTOAR3OBATS-
o “seagibic YIOGPEHNS”, T.e. NOKNHBHME OCTATKH, PACTCHNA-
CHACPATH, KOTOPHE YCIICWHO SAMEHSIOT H HABO3, M KOMTIOCT 1
unepuravie yaoSipess. B kauecrae cuepaton uenomyor

MacCy NpeHMylICCTBEHO GOGOBMX KyALTYP

ULEHHIO 0B 1 pazair
5. B Texmonormn opraniie
500GOPOTE, T. €. YepenoBaNHE ceTbeKNO3MiCT-
P 8 OnpeaenenHof nocaeoBaTE HOCTH, 3 CeT

IIGETCA 3ANAC MHTATEBHLX BEILECTS, NOxAB-
K08 1 Goneswel. B YHCHO Taxi KymbTyp B

1~ obobuennsie
0eanux cudepamos

@ Kauecmee opzanuueckozo yoodpenus)
B Kocranaiicxow puanane KasHHMMOCX » npouecee paspa-
FTKH OpYUIA VIR OGPAGOTKH CHIEPATHHAX NapOR GuiA HayCH
Ry

MENSIOWIX TEXHONOHIO
501, 'TO YIIOKEHHAR Ha 1I0BEp-

€ MYTMIPYIOUIERO CIOR TaKKe NOBMACT of
@K 1 167K B 10WSY. MyTBAHPYIouIti CAOf 13 13-
MEAVACHHAIX PACTEHH/i-CHICPATOR Ha NORCPXHOCTH TIOBH COVIA-
€1 CROCFO POLA IIOTHOE PACTHTETLHOE TIOKPHALAO (1A TpIIMEP
— ypoalinocTh 3eneHON MaccH 10poxa AocTAraeT 40...50 T/ra).
Tlph 3ToM OGPAYIOTCA YCAOBHA 1A MpENATCTRNA Memapenin

0. KpOME TOTO, yOKeHHAE Ha NOBCPYHOCTS NONBM CHACPAT
OCTARIAIOT B €& BEPXHKX CIORX A0NOAHNTEBHH MaTCpHAN A1
oGpasonanA nepernox » Kasecrne Kopueil. Pa nccaeaosanii
TOBOPHT 0 TOW, T0 MHOTOTETHHE N OIHOACTHHE PACTEHIA M-
0T CBOMICTHO OCTABISTS b N0WAE GOkue OPFAMIECKI BellicCT,
ew own noTpeGA: (01 CB0€ro pocTa i 110 Gos
wiei mepe 570 nponc KOpHEROfl CHCTEMH, KOTOpas
OCTABARCH B IOWBE, MHNHMHIHPYET BLIXOT 30T,

TOIKE CaMO MOIO CKISATS H O NOAHHBIIAIX OCTATKA, KOTOpHC
TAKKE MOAKINO OCTABATS Ha NIOBEPXHOCTH B KaECTRE MY:

weckaanioe

THMBATS t OTRBATY YACTS MHTATELHHX MIEMEHTOB B ¢& BEPXHIE ‘

eeio cudepansHoz0 napa «uete&

HanpiNep panHepecentee Goponosane 1 cox
H0UBE, OCEHHION Ge3oTBatbiyI0 0BpaGO!

SIOTHENHIO IONEH I HAKONACHHIO M0Mge) S - -
TIEPHOA OCAE TaANNS CHerd 1
MUHMMUSHOBETS PhIXCHHE
Ke CHTepaTBHbX Napo

B pesyasrate npoy

uanare KasHUMMICX>, paspaboran axcnepumenTanemi
oBpasen opyaus. KoTopoE moTOTACT (opN
i M3 WIMEABEHHBX CHAEPATOR i O

0cTH o,
IPEACTABNACT COBOM KATOK-HINETHINTERS, KOTOpOE
B NOTYNPHLEHOM BAPHANTE WHPHHOW JaxBaTa 3 M |

I AIPETATIPYETCH ¢ TPAKTOpOM Taromoro knacca 1,4 (MT3-80, |
Beaapye 80.1, 82.1). TIpw Tom pesyasTarhi nposeaesibix teene-
20BN 10 OGOCHOBANNIO €0 NAPAETPOB N0IBOIAIOT PAPasO-
TATL KATKN PASIMGHOR LINDHHM JAXBATA 1A ArPErATHPORANIA ¢
TPAKTOPAMM PASTHUHAIX TATOBBIX KIACCOR.
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BumoAuHTL TAY50KYIO MEXBHHIGEKYIO 06PABOTKY CTEpHe:
BAIX W NBPOBLIX NOABR CYOCTBYIOUINMH OTENECTHRHNBIMM
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Natural History of a Satellite DNA Family: From the
Ancestral Genome Component to Species-Specific
Sequences, Concerted and Non-Concerted Evolution
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Abstract: Satelie DNA (SIDNA) is the most variable fracton of the eukaryotic genome.
Relatd speciesshare  common anceiral tDNA lorary and changing of ny Tbrary component in
 paticular lineage esuls n interspecific diffrences. Although the generaldevelopmental trend i
clar, our Knowlede of the origin and dynarmics of tDNAS s sl ragrmentary. Hore, we explore
‘whlo genome shotgun llamin reads si the Kepeatplore () pipeline o nfor stDNA family
Hifesorie n the genomes of Cleopodiun species. The seven diploids tudid represent separate
lineages an provide an example of aspecie complx typica for angicsperms. Applictionof the RE.
pipeline allowed by sinilarity scarches a determinaion o he stDNA fmly with  basic moormer
f 40 bp and o trace it transformation from the reconstrcted ancestra to the spocis-specific
Sequences. Asa rsull, hree types of slDNA fomily exoltionary development were distinguished:
(0 concertdevolution with mutaton and ecombination events; ) concerted evolution it a trend
towand increased complexity and lngth of the satellte monomer; and (i) non-<oncerte exolution,
‘withlow levels of ommogenization and mldirectonal trends. Th third type s am example of entine
epestome transformation, hus prodiicing a nove st of sAtDNA familics, and genomes showing
non-concerted evolution e proposed 35 significant source for genomic diversiy.

Keywords: saclte DNA; ganome evoluion plants; e

jemerstion sequencing;high rdes epeats

1 Introduction

Genome evoluton can be defned as the multifactorial process of variation of nucler gerome
components over time. The processis heterogencous, and diferent gencmic factions evolve at
tiferent rates. The most rapid changes were recorded for repeatomes, which form the basis of
most eukaryotc genomos and consist of epeated and repeat derived soduences [1,2. As  subject
of concerted evolution, the repeatomes o divergia pecies mosly change non-ndependendly in o
concerted way those rsults in a seqence similriy of epeating units reater withn than among,
species ], Repettve DNA complexesplay an mportant ol n evalutiony genome transformaton,
and determination o thei orgin, composition and dynarnics is cruial for understanding genomic
divensity 4,
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Allelic Diversity of Acetyl Coenzyme A Carboxylase
accD/bccp Genes Implicated in Nuclear-Cytoplasmic
Conflict in the Wild and Domesticated Pea (Pisum sp.)
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Abstract: Reproductive isolation s an important component of species differentiation. The plastid
accD gene coding for the acety-CoA carboxylase subunit and the nuclear becp gene coding for the
biotin carboxy carier protein were identified as candidate genes governing nuclear-cytoplasmic
incompatibility in peas. We examined the allelic diversity in a set of 195 geographically diverse
samples of both cultivated (Pisum satioun, P.abyssinicun) and wild (P fufoun and P. latius) peas
Based on deduced protein sequences, we identified 34 accD and 31 becp alleles that are partially
geographically and genetically structured. The aceD is highly variable due to insertions of tandem
repeats. P fultun and P.abyssinicum have unique alleles and combinations of both genes. On the other
hand, partial overlap was observed between P saticun and P. latius. Mapping of protein sequence
polymorphisms to 3D structures revealed that most of the repeat and indel polymorphisms map
to sequence regions that could not be modeled, consistent with this part of the protein being less
constrained by tequirements for precise folding than the enzymaticaly active domains. The results
of this study are important not only from an evolutionary point of view but are also relevant for pea
breeding when using more distant wild relatives.

Keywords: acetyl-CoA carboxylase; hybrid incompatibility; hybrid necrosis; nuclear-cytoplasmic
conflict; pea; reproductive isolation; speciation

1. Introduction

Reproductive isolation s an important component of species differentiation. Mechanisms
that create reproductive barriers betsween once-conspecific organisms have long been a focus of
evolutionary biology [1]. Although geographical separation plays a vital role in speciation [2]

Mok St 2019, 20, 1773 ok 0359020071773 wwmdpicom fomal s
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Brajiencane nepenekTHBUBIY mTaMmos Facilins megaterivm u Bacillas subtilis,
obaagawmux gocharmolHARINPYIOMAME 4 TPOTHBOMHKPOIH LIMH cROMCTRAM I

B crumie npeacTannen L3 N WLUTESEIEHED 3 EVUSHEIG (IS0 maro- S ssimeckin ceicm ynsTyp
Bacillus megaterium o Facillus swhirlty, B cuvecrne warcpianon an suicscins KyauTyp e mrionime
afpoine sepnmcsimey o moemeens oooeii. s ofipameon suneseme Mo monamon © oparanos
stpgpodinusm s 17 wsoammos © gocharsofimcmpyongye casiicrmsn. Muspocknnmeeckne Hafimoaeime
STHE ICICUIATAN FIOKIER5, W70 S PEICTIRNAHT colail MEaMIMEHRENTEALILE, [GUIOEHILTNLE, HUKCnD-
posdipeysnmne ferepn. Cormsono eymrypainsesegieasrieckis i jursoncro-fanknsanec s mpa-
ARHEIM BLUENEHIELE BA0AETEL wnerridaneponama kak Sacillus suhrifis g Socilies megaterium. Plsywena
spdermmnocts ipocjarsefionmnangn grasmes Seciliine megaterium. B opesymurane 3 osgenenmas 17
WACAHTER 5 NOKLSATH N2 G0ALIyE Comphrsspysiny e Ccrocelnoors sa teepasi cpene. Onpenenena co-
OB IY I CORCoGnocTs ma s akei cpeae NBRIP, rae conepanme pacrsopemore dochopa yoe-
mausmocs B 4-7 pma, a pl eyneTyPLaLIoil KHIKCTH Y ANHLE ETansos yMensmancs © 70 a0 5154
Tamme mpoBENCesl PADOTEL I I EREHNK] AETANOMIKTINECKDIT AKTAINCTI BUEISHNLE urrauson Sacifiuy
sefitilis w Bacilfus megaieriom k8 2 vecraumasas: Fuvanm grominearum o Faserinm expsporan. Ha
ACTISRAILHE DAY ISR SANELX DTMENene, 910 o Sociilivy megaterium AAd, AAT, AAR, AALS
AALT, a macke Baciffay swhifoe AST, AS[4, AS2T ASTE m ASL olaagassr aumaroieicTHessckod
aKTHNNCTEG no. ormomemesr € F prasiscones n F oocpsporaen, Tasew ofpases, nosyiicHs
NEPEIEKTHNELE ETIMML 18 Gioxorrpona gy sqeeanas saboscsmmni

Korsmemne CROWT. MIBKPPCAINCNEL, B30ant, wrmavs, $ocomoBnmspyiousas aETiEocT,, aETaram-
cTnHeckid axTimmcte, Secillar megaterium, Baciflus subilis,

Baedenue

B MOCICHHAC TOAk] BU][H:IE II;HTEPL'(_' K H'Jy‘-lﬂ}]lllﬂ E‘HO.'JUFH"H?EKDFD mllrpn.nﬂ |t]|ﬂ'l]l'lﬂTDTL"HIIB C TIANO-
LY TIEICTHEIY PACTHTEIRHEIL MEKPOOPTRHHEMOE, OCO0OCHED GEETCPI, © 4oM CBHICTEIECTEYCT IKCIOHCH-
HIAILHENT POCT MEPOBOTG PRHHER Gnonectiunaos ¢ 80 wne gomn. CLULA 8 2014 1. go 2.8 sopn goma.
ClUA sa wactosmee spess [1]. Muorwe GaxTepraneusie ponsl, Takne xak Paenibacilluy, FPreudomaonas,
Burkholderia, Lysohacrer w Bocillus, G100 0Iicankl EBK CHMONOTHHECKNE MHEPOOPIAHHIMEL © GHORDHTPD-
anpyiomei crocobrocTeie [2-4]. Sra rpynme Magpodoe nHIIORPYCT PUIERTHG GOICIHE, NPENATCTEYE of-
PAIORARNIG (HTONETOrCHOE, OIaroEps MPoayIHPOBIMHEG BHCEACTOMHEX WHIIDRYIOWINK MOACKYIL, TAKI
KK TUTHYCCENS ICPMEHTLL TORCHHEL, ciacpodiopht, GrocypdiakTaHTal I AKTHBUME CHIHANOR SIIIHTE pOc-
Tenmii [2, 5, 6). Hepanuie paloTel CRHISTENLCTRYIOT 08 VONEIHOM HCNMIEIOBIHIN GRETepI 1n8 Goprin o
IPHOKOBEIMH JA00ICEIHIAME ¥ HECKOIEKIN SKOROMEMCCKN BAMHEIN KVIETVD, Hanpasep, syeypyas [7],
thaconm ofeEHoBesod [§], con [9]. npu sroa @efnoaAT0cs CHIDECHHE THXECTH 1adonesamns (= 6l %) u
VI HIICHNS (HTOCAHHTAPHOTD COCTORHITE PRCTCHRE

B pactoamee spess v Kasaxcrane ann Gopeibl © NETOTCHEMI WPHOBKX KYILTYP MPCHMYIIECTECHHE
HCHOIBIVIOTCH XHMITICCKIE NPCNaparsl Ha 0CHOBE MANPOROHAIONE, IMESRTION, TefyRoHa30na, GEHOMITL,
THpasa, QUIYTHOKCOHHIE B IPYIHX  AHTHMHEOTIMECKHX  NPCnapatos.  Henmonesosasme  XnuMuHecki
fYHIHIIIOE B CETBCKOM XORRHCTEE IMECT PAI HEAOCTATEOS: (JOPMIPOBIHNS CTOHKNX Pac BosiyanTeei,
TOKCHHMHOCTE U0 TENNOKPOBHEIX  MUCKONNTARIONX B HCOOBCEY.  HECMOHPOBIHNE  PHIOCHCPHED
MHEPOGITRHIEMOE.

MNogofupmn  HenocTaTaMl He 00namuoT GHOTOrHHecKie (WHrHLIIE HA OCHOBE TOYBEHHRD
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ﬁﬂmlﬂmﬁlﬂll q]}'llr}!ull_'IHl:ll.i HETHBHOCThHY, [IOZBOJINCT CHHIHTh HI]TJ“CHHE MHICCHOE HA HAYAITBHLIX
ITANAX KyALTHANpOEaHNE. (RMADPORICHHE NOMBLE B NPCAOTEPAIICHAC 3APAKCHIA PACTCHIN Hil PUHHHX CTa-
IMAX PEIBHTHA BIIMOKHET TP HENOCPEICTECHHOM BHECCHNN B NONMEY MEEPOOPTAHNIMOE, CHETCIHPYIOIN
thynrsgaEae semecTea. B cesai ¢ sTim Baenenne mrassos 8 subtilis, 8. megaterinm wonconejosanme

Cepen «buonons. Meguuuna. Meonpadiias. Ne d(06)2019 13
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BIMSIHUE ATPOHOMHYECKH HEHHBIX BAKTEPHIT HA POCT M PA3BHTHE
3EPHOBBIX KYJIBTYP
Aunosa P., Abikansipora A.B., Kypvanaes A.A.
PIT1 "Hayuonarneit yenmp Guomexnonoeuu” KH MOH PK, 2. Hyp-Cyman;
e-mail: rakhilya_73@mail.ru

OZHMM M3 aKTYQIbHMX HANDARTEHMl PAMHTHA OKONOTHHECKOTO  3eMAeACTIA
Kasaxcrama  SRISCTCH  COYIaHME  MMKPOGHBX  GMOTEXHOMOM,  crIOCOGCTBYIOMUAX
MHTEHCHOUKAILMH CEITLCKOXO3AHCTBEHHOTO MPOHIBOZICTR H COXPAHCHHIO TLIOOPOHS TIONE.

Bostbitylo saxHocTs 14 KasaXcrana WMeeT COMaHHC MHKPOGHbIX Mpenapaton
KOMILIEKCHOO AcHCTBIA, LlEflh MCCHE/OBANMS — M3YWHTS BAMAHHE BHICOKOMXpbEKTHBHBIX
WITAMMOB pU30GaKTepuii Ha POCT W pasBHTHe pactenmii ApOBOF MieHMubi. OGBEKTOM
HCCIIE0BAHMS ABHINCK LITAMMb A30THKCHPYIOIX BakTephi — Azotobacter chroococcum,

Rhizobium sp., docarsoGuimsyiomunx Gaxrepuii - Pseudomonas Bacillus sp.,

pocTocTUMyaNpyIowX Gaxtepuii — Acinetobacter sp., Arthrobacter sp. B pesyawrare
TIPOBCACHHLIX MecenoBaNMI Ghino oToGpano 24 wWTamva pusoGakTepuil ¢ Bhicokoii
POCTOCTHMYAMPYIOUICH AKTHBHOCTBIO, W3 KOTObiX GbLIN COCTABICHB KOHCOPLYMbL. B
AaGOPATOPHO-BETCTALIMOHHOM OTIbITE YCTAHOBIIEHO, HTO M3 WICCTH KONCOPLHYMOB TONBKO 3
KOHCOPUMYMA M 2 UrTamma GakTephii XapaKTepH3OBATHC CTIOCOGHOCTBIO MOBKILIATH
BCXOKECTh CEMAH H CTHMYJIMPOBATH POCT M asBiTHe pacTeHmii ApoBoii mueHHibl. Bouio
TIOKAAHO, WTO WHOKYIRUMA CEMSH MCHMUM COPTa "AcTana-2" aCCOUMATMBHBIMI
GaKTepHAMM NOBLILIATA HX BCXOKECTh 10 80% (8 KoHTpOse 40%) M CTHMYTHpOBATA pocT
NPOPOCTKOB (AMHa cTeGan yseawunnach b 4.7 -7.7; koprei b 3,6-5,9 pasa no cpasHenmio ¢
KOHTposiew). Tpi ITOM HHOKYALMS KOHCOPLYMaMH OKasatack Goree HbexTHBHOR, e
HHOKYSIALUMS KAKJIBIM OTAEBHO B3ATHIM MHKPOOPTAHINON.

Takum  0GPaIOM,  HCTIOABIOBAHHE  KOHCODUMYMOB HA OCHOBC  ACCOLMATHBHbIX
PHIOGAKTEPHii NIONOXHTEILHO BAAET Ha YPORANHOCTS H KAUECTBO 3epHA APOBON MIHIeHHLb!
copra "Actana-2".

PaGora BhinonHeNa B pamKax rocy aperaeiioii nporpavvbi: "BR Ne06349586" MCX PK.
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Pricex A. B., xmc
Baiirorycosa K. A. . cac

KypMAHGaeB A. A. . 328, 726, KoTOHCCKoR OHOTEXHOTOTHH
‘PITI «HAmHOHATE 5T NEHTp GHOTEXHOTOTHID)

BBUIEJEHHE H HCCJIEJOBAHHE A30TO®HKCHPYIONIAX
IITAMMOB MHKPOOPT AHH3MOB, IEPCHEKTHBHBIX IS
PA3PAFOKH IIPEIIAPATA II0]] 3EPHOFOFOBBIE KY.IbTYPBI

HeyMepeHHO® IPHMeHeHNe TeCTHITIVIOB 7l MEHEPATHHEIX y05pe-
I TIPEBENI0 K PSIY HEASIATENSHSIX NOCTEACTEII: HAKOIISHIIO B
OKpYAAOIei cpelle TOKCHWHBIX OCTATKOB SOXHMHKATOB, OGBeHe-
HIHIO KOTHMECTBRRHOTO H KAYRCTBEHHOTO COCTABA IPHPOMHBIX MIKpO-
GHOLIRHO30B, B OCHOBHOM, 3 CYIeT YMCHBINSHIS THCTIeRHOCTH ATPOHO-
MIIECKIH TIOE3HBIX MHKPOOPTAHHIMOB, (JOPMHPOBAHHIO YCTORHERX
pac Bo3GyTHTeNel Gomesrel. VCIIHMBAOTCS TPOLIECCH MAHPATIA-

IIHH OPrAHITIECKOTO BelllecTBa OB KaK CTETCTEHe MPOMCXOTAT Mo~

Tepst ILI0AOPOMIE OB H MPOAYKTHBHOCTS pacTermeBoacTsa [1]. Tak

10 JAHHSIM KA3AXCTAHCKIX TIOMBOBEZIOB HA HATHTEISHBIX TEPPHIOPH-
X NAXOTHBIX 3eMelh ITONOPOTHE TIOMBH! 3AMETHO CHHSHTOCH, IPH
5TOM COZSPAAHHE IYMyca B IOMBE B C/OBHIX HEOPOIIAEMOH 3OHEI
YIIATO Ha Oy TPETh OT HCXOZHOIO COTEPAAHAL, A HA OPOMIACMBIX 10
60% [2].

3T0 TOCTYXITO OCHOBANHEM [T COSTAHNS H TIPHMEHEHHA Pas-
JTIHEDX GHOTPENIAPATOB, COXEPAAIIX Te MU HHSIE BH! ArpOHOME|

IeCKH TI0TeSHBIX MHKPOODTAHH3MOB.
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B cospemeHEOM 3eMNeJeTHH AKTHBHOE pasBHTHE NOMyHaeT
‘HANpaBAeHHe IPOH3BOICTBA SKONOMHIECKH THCTOH NPOTYKIHE B Pad-
KaX OPraHHYeCKOro 3eMTeJeTHi, MPH MOTHOM OTKAle OT NPHMeHeHHT
TMPOMBIILTEHHEIX MHHEDATBHEIX yaoOpemmil m xmwmgeckoi C3P [1].
Oprammveckoe 3e)IeeHe OCHOBBBACTCA KA HCIONB3OBARNH OPramH-
MeCKHX yZOGPeHHil H PACTHTENLHBIX OCTATKAX, GHO- H MEXaHHYTeCKHX
MeTOaX ANMTH PAacTeHHil B BHIe ONTHMATBHEIX CEBOOGOPOTOB, 3¢-
$eKTHBHEIX cIOCOG0B OGPaGOTEH NOYE B HCUOb3OBAHHA NPHPOTHBIX.
pecypcos. Opramiieckoe CebckOe XO3AHCTBO OGbeIHHAT TPAIHINI,
HOBOBBeeHN H HAyKy, WIOGH YTyWIINTh COCTOXHHE OKpyAalomeil
CpeIs! H PasBHBATH JOCTOHHLET ypoBens AHsHE [2].

‘MupoBat IpaKTHEA CBHIETENBCTBYeT, 910 PasEHTHE PHIEKA Opra-
'HHY9eCKOH POJYKIHH NOKASHBAET JOCTATOMHO BHICOKHE TEMIH POCTa,
'HECMOTPX Ha §oaee BHICOKHE H CTaGHIBHBIE NEHH! B CPABHEHHH C OPO-
IyKnHeli TPATHIHOHHOTO CeIbCKOro Xosmicrsa. [3]. Kpymmeimmmm
OpraEHYeCKHMH NPOH3BOIHTEAMH NPHIHAHM TakHe CTpamsl xax He-
mamns, Vrams, $pammus u Cepuamus [4].
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Rational Way of Forming Stubble Coulisses
under North Kazakhstan Conditions

Viadimir L. Astafer,
Dr.Se.(Eng), professor, e-mail; viadast0l@mail.ru

Kazakh Scientific Research Institute of Farm Mechanization and Eleetrification, Kostanay. Kazakhstan

Abstract. The main limiting factor fo increasing yeldsin the arid steppe conditions of Northern Kazakhstan i moisture.
Shoots ae usually uneven due (0 the lack of moisture at the nitial stage ofther growing. The main source o moisure in
this period i winer precipitation. Currenly, the ollowing methods of winter precpittion moisture accumulation are used
in North Kazakhstan: laving high standing stubbie. seeding coulises on pure falow fekds. herbicide (chemical) alow
. snow ridging, harvesting of crops with continuous combining: and forming stubble couisss. The most prferable
‘way ofincreasing snow moisture accumulation s the formation ofstubble coulsss that can be done i two ways. (Rescarch
urpose) Eficency evalution of the ways of forming stubble coulsss. (Materials and methods) Agrocngincering and
technologicalevaluation s used s & main research methadof diffesent ways of forming stubble coulsses, which s followed
by the sclction of a more preferable way. (Results nd discussion) It has been found that i snowy winter both ways of
forming stubble coulisses ~ with alternative passes of  direct combining reaper and a stripping reaper and using a direct
combining reaper with a stripper adapter ~ have shown the same results. However, when there is  fte snow in winter,
the second way provides mare intensive snow accumulation. (Canclusions) I has been experimentally found that using the
directcombining reaper with the tripper adapter decresses lsbour inputs by 17.8% and total costs by 23.8% as compared
1o the formation of coulisses by using sequential passes of the dirct combining and the tripping reapers. It has been found
that the formation of stubble coulisss every 5-9 meters along with n-line pura-plowing at a depth of up to 35 cm provides
the highestyield increase of in snowy winter as compared (o the conventional ways of moisture accumulation.

Keywords: drought,soil moisture, snow accumulation, moisture accumulation, formation of stubble coulisses. header with
astripper adapir, iekl.

W For citation: Astaf’ev V.L. Ratsionalnyy sposob formirovaniya sternevykh kulis v Severnom Kazakhstane
[Rational way of forming stubble coulisses under North Kazakhstan conditions). Sel'skokhozyaystvennye
mashiny i tekhnologit, 2019, Vol. 13, N1.9-13, DOI 10.22314/2073-7599-2018-13-1.9-13 (In English).

PauMOHanbHIi CNOCOS hOPMUPOBAHUA CTEPHEBLIX KYAUC
8 CesepHom Kasaxcrane

Baaawwnp Jeomuionws Actadhen,
AOKTOP TEXHMHECKIX 1ayK, Hporeccop.
email; ViadastOl@mail.ru

K5aNCKHIL A HHO-HCCEAOBATETERIN HHCTHTYT MEXAHIESALINH 1 MEXTIHKALIN CETbEROrO XOMHCTHA,
. Kocrasai, PecnyGnika Kasaxcran

Pepepat. T1oBIERI0 YPOAHOCTH B YCIOMEX TCYLTNRON cTen Cenepioro Kum\eraia npensrcrayer oteyTerame
wrari, H3-3a o HEOCTATEA B BOHC B WAL EPHOX BEFETAINN HUACTYIO HOIYIAKT HEIPYIIME W HIpEATHIE
BCXQ, OCHOBHOE ICTONINITK RIATI B OTE 8 3TOT EPHO - SMINE OC&1K JL1x X 1Koty xo3sicrsa Ceseporo
KGasaxCrana IpIMEHRIIT DECTIHIE CTIOCOGM: OETARIENINE BHEOKOR CTEPHI IOCER KYING 13 “UCTEX IHPAX; FepOLIL
T4 MEXAHIUEEKOE CHETOSAIEDARINE; 046€ CETbEKOXOMICTBEHIHX KYTTYD 8 yGOpowil iepo, dopuiposalie
reprensix Kyne. TIDEIONTeINE OTAaKT GOPMIPORIIII CTEPHERNY KyING A8yMN CrocoBiavi. (Llets uccredosanss)
OueIT MK THAROCTS CTIOCOGOB (OPMHPORIHIK CTEPHEBSX KY.IHE, (Mamepuats  Memods) TIpHNEAAIN arpoTexint:
CEKYI0 W JKCIUIYATAIIONHO-TEXHOTOTIINECKYI0 OUEHKY PATMY CTIOCO00R GOMIPORINI CTEPIICHAIX KYIE € HOCIEAY-
10U BGOPON HaHGOIEE IPRANOTITEAOTO BAPHANTA, (Perswmanst i ey dereie) YETANOBAM, TT0. B CHERUME
Mt IOCODH (OPNIPOBLINHS CTEPHEBIEX KYIHC YUEPIVIONUANH TPOXOTANI XEIEPN 1 OYECKIICH KATKIL 1 IPINC-
HEHIIEN XEAEPO C OUECHBIIOWINN ATTTEPON NOKATATH PASHOWAIME PEYTLTATH. B MATOGHEITdE SIS BTOPO B
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Australian farming technology

8y Viadimir Astafiev’, Alexander Kurach’, Evgenly Pigarev’ and Madina Brimzhanova

AT A GLANCE...

This atice describes the results of resarch into the direct
soming of agriultural rops using narrow tynes in northern
‘and wester Kazakistan compared with a tradtional way of
sowing using wide tynes.

Note that northern Kazakistan has 3 short growing season.
“They plant wheat nlte May an grow the crop thiough thec
summer for harvest before the first frosts o autumn.

orhern azakhstan s masture. The average yikd of
ceeas i recent yers 5 1.2 tonnes e hecare, with 3

ange fom 0.3 10 05 tonnes pe hectae iy years, 1 17 to
2.0 tomnes per hectre i wet years

To helparrcome s yeld vasaton, Kazakstan frmers and
researchers ave focusd on new mosure.soving technologes
suchas 2610t and minma . I partca they have looked at
200t echnology wih a ecuced seeding rte i e whe bt
of Australis, where mosture s also th limiting acto n many
yeas. For mosturesavng technologies, the most mportant
factoris the chice of the method of sowing and apenersynes
for s mplementaton

From 201215, we made prodiuction tests of the ‘Ausrlan’
technologyofdirect rop sowing i the tubtleof the prevous
ops, which imcies eeing wih an ancho ynehartow spke
a1 sving rotes educed by 30-50 percent. The laneruied
Wwas an Australn Rogro planter, 579 1.6 cm tyne ener and
210w spacng of 3040 am

s was compared wih sowing withconventonl eep!
shove bel planters on  ow spacng o 23-25 cm and 3 seedng
deothof 7-8 cm.The Rogro lanter makes  possble 1 et the
deothof the sowing n the furow up 10 20 ¢ down from he
surfocebut vt a seed deth cnly of 3-6 am

n rid condions, this alowed sowing o be cared outin a
Gecper and more moist o 5 the topayer had dre ot

T«s main liting factor in the production of crops in

Comauthor Midina Brimshanova (left) and a research
colloague measure 3 well srown whast crop in northern.
Lasidtan.

26— Australan Grain

n the experiments, the width of the row spacing, the seeding
ate and the timing of sowing were vared. The sze of poduction
plots was from 100 15 200 hectares on three farms located in
diferent soil and cimatic zones

8 Zhanakhai farm has an average annual anfal of 360 .
Solls are represented by ordinary chernozams, mostl of heawy
cay composiion.

1 LLP Ramazan-K" has an average annual precipiation of 250
280 . Sof cover of most fields s represented by southern
chernazems, and the so type s heavy loam.

8 LLP Kumkudyk islocated 150 km west of the second farm
and has an annual preciptation of about 200-220 mm on
chestau,loamy sods.

The 2012 season turmed out to be extremely dry Al the time.
of sowing, 50l moisture was t 3 depth of more than 10.cm, and.
during the growing period (fom May 20 to August 1), no more
than 20 mm of ran fell.The high temperatures meant that this
an had virtually o effect o plan: development.

The 2013 and 2014 seasons were also cry for LLP ‘Kumkudhk
The clmatic conditons at the farms for each season are
presented in Table 1. The chimatic conditons across years and
farms were very ifferent, and they underlne the isky condtions
of fanming i northern nd western Kazakhstan,

What we found

2012 season

The resulsof the research in 2012 at Zhanakha farm are
presented in Table 2. Inthe drought condtions of 2012, it was
very useful 10 set the depth of th shani of the Rogro lanter
own 10 20 m. This llowed us to ‘seek the mosture below
dning surfacelayes and to sow the seeds in the maost soil ayer,
Shoots afte sowing with the Rogro were very riform and.

KH Zhanakha
P Kumkudk

drought | August-ran

January-February 2019
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JIABOPATOPHbBIE UCTbITAHNA KOMBUHAPOBAHHOIO OPYAUA ONA
BHYTPUMNOYBEHHOIO AU®®EPEHLIMPOBAHHOIO BHECEHUA
FPAHYJNIMPOBAHHbIX MMHEPAJIbHbIX YOOBPEHUN

Hepenackus A Y. — Jokmop mexH. Hayk, cm. Hayy. comp. KO TOO «HIlL aspourxeHepuus,
&. Kecmarnati

Toxapes 11.B. — dokmopaHm, Hayyd. comp. KO TOO «HIML agpourxeHepuus, &. Kocmaxal

Kysaes A H. — doxmaopanm, Haydy. comp. KO TOO «HIIL] aspourxeHepuus, 2. KocmaHal

B cmambe npedcmasneHs! pesybmamsl fabopamopHbix ucisimarull o adanmauuu cucmems!
dupPepeHUUPOBaHHO20 SHECEHUA K KOMOUHUPOSaHHOMY Opyduro Off 6HYMPUIIOYEEHHO2O BHECEeHUS
2paHyuposaHHbiX MuHepabHsiX yOobperull. [na nposederus uccnedosaHull usaomosneHo opydue ona
SHYMPUNOYSEHHO2O SHECEHUS epaHysuposanHHsiX yoobpeHrull ¢ nHesmamuyeckoll cucmemoll mpaHcnop-
muposaHus, npuobpemeHo U ycmaHoseHo obopydosaHue 04 OUPHEPEHUUPOSaHHOO BHECEHUS
«AepoHasueamop-dozamops KOmMopoe Cocmoum Us. HasU2alUOHHO2O KOMIeKca «AepoHasueamop
ey, TNIOHAC/GPS aHmeHHb!, akmyamopos, coeduHumenbHeiX Kabenell u nynsma ynpasieHus ond
ducmaHUUoHHO20 sKimtoYeHua pexuma «Obpabomkay. 1o pesynsmamanm uchibimaHull yemaHosieHo, 4mo
cucmema obecriedusaem yeefiudeHue UMY yMeHblueHue Oo3bl eHeceHus & 3adaHHbiX fpedenax, &
coomeememeuu ¢ Kapmot-3adaHus.

lposepera pabomociocObHOCME  KOHCMPYKMUSHO-MEXHON0BUYEcKol cxeMbl  HesmamuyecKkoll
mpaHciopmHoll  cucmeMsl, Komopasd exoyaem. eeHmuiamop ¢ fpuscdoM om  audpomomopa,
pacnpedenumens nomoka eo3dyxa, coeduHumensHeie Mpybonposods! U axexmopst O1f nodaqu epaHyn 8
MPaHCOPMHYIO CUCMEMY. YCMaHOSIeHO, 4MO KOHCMPYKMUSHO-MEXHONOoBUYECKas cxema nHesmamu-
yecKoll mpaHcnopmupyrouwieli cucmemsi obecrieyusaem mpaHcropmuposaHue apaHyn 6e3 3ablusaHus
mpybonposodos & uHmepsane obopomos seHmunamopa om 2100 do 2700 ob/MuH, ucroaHuUmMensHsId
mexaHuam dosupyrolezo yempolicmea obecrniequsaem peaynuposKy 003l 8HECEHUS 8 Coomeemcmeuu ¢
Kapmoli-3adaHus ¢ omkiioHeHuem akmudeckoli do3bl sHeceHUs om 3adaHHol Ha 2,1-5,0 %.

Knrovessie criosa: dosamop, MUHepassHble yoobpeHus, dudepeHuLposaHHoe BHECEHUES, IXEKMop,
8030YUWHBIL MOMOK.

THE LABORATORY TESTS OF THE COMBINED IMPLEMENT FOR SUBSOIL
DIFFERENTIATED APPLICATION OF THE MINERAL GRANULAR FERTILIZERS

Derepaskin A.l. - Doctor of Technical Science, Head of the Laboratory for development of combined
fools, Kostanay branch of “SPC AgroEngineering”

Tokarev 1.V - PhD student, researcher, Kostanay branch of “SPC AgroEngineering”

Kuvaev AN - PhD student, researcher, Kostanay branch of “SPC AgroEngineering”

The article presents the results laboratory tests of the adaptation of the differential application system
to a combined implement for subsoil application of granular mineral fertilizers.

To conduct research, an implement for subsoil spreading of granular fertilizers with a pneumatic
transportation system was made, the equipment for differential application “Agronavigator-dispenser” was
purchased and installed, which consists of: «Agronavigator pluss navigation system, GLONAS / GPS
antennas, actuators, connecting cables and a remote control for remote activation of the «Processing»
mode. Based on the results of the tests it was found that the system provided building or building down of
the application rate in the fixwd limit, according to the prescription-map.

The operability of the design and technological scheme of the pneumatic transport system was
verified, which includes: a fan driven by a hydraulic motor, an air flow distributor, connecting pipelines and
gjectors for feeding granules into the transport system. It has been established that the structural and
technological scheme of the pneumatic conveying system ensures the transportation of granules without
clogging of pipelines in the range of fan revolutions from 2100 to 2700 rpm, the actuator of the dosing device
provides adjustment of the dose in accordance with the task card with the deviation of the actual dose from
the preset by 2.1-5.0%.

Key words: dispenser, mineral fertilizers, discriminatory application, ejector, air flow.
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YK 631.33

BbIEOP ONTUMANBHON CUCTEMbI AM®D®EPEHLUINPOBAHHOIO BHECEHUA
MWHEPAIBbHbIX YAOBPEHWUW NPUMEHUTEJIBHO K MOYBEHHO-
KIMMATUYECKAM YCNOBUAM KOCTAHAUCKOU OBJIACTU

Hepenackus A Y. — Jokmop mexH. Hayk, cm. Hayy. comp. KO TOO «HIlL aspourxeHepuus,
&. Kecmarnati

Kysaes A H. — doxmaopanm, Hayd. comp. KO TOO «HIIL] aspourxeHepuus, 2. KocmaHal

Toxapes 11.B. — dokmopaHm, Hayyd. comp. KO TOO «HIML aspourxxeHepuu, &. Kocmaxal

B cmambe npedcmassieHsl pesyismamsi MposedeHHO0 foLcKa HaydHO-MexHUYecKol UuHgopMauuu
no cucmemam 08 OuHEPeHUUPOBaHHO2O BHECEHUA MUHEepanbHbiX yOoBpeHull, pesynasmamsb!
posedeHHo20 aHanu3a omobpaHHbIX cucmeM, 8bi60dbl O SO3MOXHOCMU UX MPUMEHEHUS 8 MOYSeHHO-
Knumamudeckux yenosusax Kocmaratickoll obacmu. YomaHosneHo, Ymo cywecmsyrowue cucmemsi [1BY
MOXHO pasdenums Ha 0se epynnsl. cucmemsl [BY, pabomaroiue 8 0OHOIMAMHOM pexume peaibHo20
spemeHu (pexum «onlinex), cucmemsl [BY, pabomarowiue 8 08yXamanHoM pexume 10 UMEWUMCH
SIEKMPOHHLIM Kapmam pacnipedenieHud numamessHbiX seulecms (pexum «offiines). AHanus omobpaHHol
UHbopMayuu ossonusl coeflams enisod © moM, 4Ymo 8 ycrosuax Kocmawatickol obmacmu 0nd
dupbepeHytposaHHo2o sHeceHus ydobperull nodxodam cucmems! [BY «Artemis» u «AepoHasuaamop-
[losamop», Komopsie ocywecmeanaom OupgepeHuuposarHHoe eHeceHue ydobperull 8 dsyxamarnHom
pexume (ohnallH) 1o UMEOUUMCH SfISKMPOHHLIM  Kapmam-npednucaHuam. Beibop onmumasnsHol
cucmemst [BY ocyuiecmenanca no obobuieHHol yHKuUU xenamensHocmu. 10 obobuweHHO hyHKyuU
XKeflamensHocmu esibpara onmumainsHas cucmema [BY « AepoHasusamop-0o3amaop», Komopas cocmoum
U3 HasUealUoHHO2O KoMmffiekca ¢ MoHmaxHbeiM yempoticmeom, TTIOHACC/GPS aHmeHHs!, UCronHuU-
MefbHBIX MEeXaHUSMOos (akmyamopsi), kabenell numaHus u cefasu, fyibma SUCMaHUUOHHO20 SKITIOYeHUs
pexuma obpabomxku. BeibpaHHas cucmema [IBY 6ydem ycmaHosieHa Ha ofbimHbill obpaley mauiuHs! Ona
BHYMPUINOYEEHHO2O SHECEHUSA epaHyuposaHHsiX MuHepanbHbix ydobperul, paspabambisaemblll 6 KO
TOO «HIL agpouH)eHepuu».

Knrovesple chosa: cucmema OUDHEPSHULPOSaHHO2O BHeceHUa yOobpeHull, MuHepasbHbie
yOObpeHUs, 8HYMPUNOYSEHHOE BHECEHUE, MTOYSEHHO-KITUMaMUYECKUe YCIo8US, hyHKUUSA XenamenbHocmU.

SELECTION OF THE OPTIMAL SYSTEM OF DIFFERENTIATED APPLICATION OF
MINERAL FERTILIZERS FOR SOIL AND CLIMATIC CONDITIONS OF
KOSTANAY REGION

Derepaskin A.l. - Doctor of Technical Science, Head of the Laboratory for development of combined
tools, Kostanay branch of “SPC AgroEngineering”

Kuvaev AN - PhD student, researcher, Kostanay branch of “SPC AgroEngineering”

Tokarev 1.V - PhD student, researcher, Kostanay branch of “SPC AgroEngineering”

The paper presents the results of the conducted search for scientific and technical information on
systems for differentiated application of mineral fertilizers, the results of the analysis of selected systems, the
conclusions about the possibility of their application in soil and climatic conditions of the Kostanay region. It
was found that the existing differentiated fertilizer application systems can be divided into two groups: single-
stage, real-time DFA systems (online mode), two-stage DFA systems, using available electronic nutrient
distribution maps (offline mode). The analysis of the selected information led to the conclusion that for the
differentiated fertilizer application in the conditions of the Kostanay region, the “Artemis” and “Agronavigator-
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MepeneyaTtka MaTEPUanoB U3 XypHana BO3MOXHA NPU 0693aTENLHOM NMUCEMEHHOM COTNAacKUn pefaku i,
Mpwn nepenedaTke CobiNKa Ha XypHan «TPaKTopbl U CENbXO3MaLLMHbEI> 06A3aTenbHa.

3a copepxXaHvue peknamHbiX MaTepranos oTBETCTBEHHOCTh HECET peknamMojaTtenb.

3a NpuBOAUMbIE B CTaTbsAX (aKThl, TOYHOCTL PACHETOB M 3KCNEPUMEHTANbBHbBIX AaHHbIX,
a TaKke 3a TOMHOCTh LUTUPOBAHUA U CCLINOK HA MCTOYHUKM OTBETCTBEHHOCTh HECYT aBTOPhI.
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the gas distribution bodies for the same cylinders or without affecting the gas distribution bodies. It
is shown that if the cylinder shutdown system for engines with forced ignition of fuel is used in se-
rial engines, then additional studies are required for diesels, since the results of the research pre-
sented in the literature are contradictory. The previously proposed methods are based on the use of
experimental characteristics, empirical dependencies, and other experimental data that are valid on-
ly for specific diesels and their operating modes. In addition, the assessment of fuel economy is
mainly carried out by calculation without experimental confirmation. Therefore, the results of the
computational studies presented in these works are qualitatively different from the results of exper-
imental studies presented in other works. There is proposed the technique based on generalized ex-
perimental data, that allows calculating the indicating and effective factors by the load characteristic
of a full-size diesel engine, when the fuel supply to some cylinders is stopped. The results of exper-
imental and computational studies of changes in the fuel economy of a 4CH10.5 / 12 diesel engine
in partial modes when part of the cylinders are shutdown are presented. At the same time, several
options were considered: by cutting off the fuel supply together with closing the intake and exhaust
valves, as well as without exerting any influence on the timing mechanism. It is shown that an im-
provement in the fuel economy of a 4CH10.5 / 12 diesel engine is achieved when some of the cyl-
inders are turned off with the intake and exhaust valves closed due to a reduction in pump losses in
the stopped cylinders.

Keywords: cylinder, shutdown, fuel efficiency, partial modes, air ratio, indicator and
mechanical efficiency factors.
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Boi6op cucmemvoi dudhgepeHyupoeaHH020 8HeceHUs1 y0o6GpeH Uil U pe3yAomantsl
na6opamopHuIX ucneimanuii 8 Ceaepnom Kaszaxcmane
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research results in Northern Kazakhstan
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B crathe mpencTaBieH aHANMM3 cHCTeM UM GepeHIMPOBAHHOTO BHECCHMS YAOOpeHHH H
Pe3yIbTaThI J1a60paTOPHBIX HCIBITAaHAH IUIOCKOPE3a-yA0Op AT Texnomornst

qudbepe HIIPOBAHHOTO BHECSHHUS! YIOOpEHHH SBIISIeTCSI OAHUM H3 IPHOPHUTETHBIX HAIlpaBJIeHHH B
KOOpAHHATHOM 3emulefieTud. 1lesb HocneoBaHME — BBIOpaTh Hamboiee dPOEKTHBHYIO CHCTEMY
JBY nns miockopes3oB-yaoOpuTesicl, NMPUMEHSCMBIX B CEBepHBIX perMoHax KaszaxcraHa u
MPOBEPHTh KOHCTPYKTHBHO-TEXHOJIOTHYECKYIO CXeMy ITHeBMATHUSCKOTO TPAHCIOPTHPOBAHHMS.
OntuMmanbHas cHcTeMa HQepeHIMpOBaHHOTO BHECEHHS! yAOOpeHHH BBIOHpalach IO
0600mmenHoN QYHKIHH KelaTeIbHOCTH, OCHOBHASI CIOJKHOCTD 3aKJII0UAach B CO3JaHHH OJHOTO
©IHHOTO NPHU3HAKA, KOJTHISCTBEHHO OIpe/IeiIionIero G yHKIHOHAPOBAaHHE HCCIIeyeMOro oObeKTa.
JIIst mocTpoeHUSI MHOJKECTBEHHOTO MapaMeTpa ONTHMH3AIIHH HCIIOIB30BaHa Hlesl peoOpasoBaHms
HATYpaJbHBIX 3HAUCHHH YacTHBIX OTKIMKOB B GespasMepHyro mkary. O6paGoTka HONydeHHOH
uHbopMAIMH 10 cHcTeMaM AH((EpeHITUPOBAHHOTO BHECeHHS! YHOOpPeHHH IpOBOAMIACH

8 «TpakTops! U cepxo3mMamuubl» Ne 3, 2020
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PE3YNIbTATbI IPOU3BOACTBEHHbIX UCMbITAHUI CUCTEMbI

KOHTPONSA BbICEBA K CEANKAM TUMA C3C, CTC, CKI

B HacTosiliee BPEMS B CEThCKOM XO3IICTBE PA3BHTHIX CTPAH JOCTATOHO
LIMPOKO MIPHMEHAIOT YNPARICHC C/X TEXHIKO C NOMOLIBIO Y7ICKTPORHEIX I ihPOBBIX
npiGopos. Oy W3 BEAYUUIX POTeli B JAHHOM HADABICHIN PAIBHTHS 3aHIMAET
CHCTEMBI KOHTPOIS BHICCBA MOCCBHBIX Matnii, Ol NPEAHA3MATCHEL U KORTpOIS
TEXHOTIOIHIYECKOTO NpOILeCca PAGOTH NIOCERHBIX ATPEraTOR M MPEOCTARTEHIS
ONCpATOpy MH(OPMALII [0 KOHTPOTHPYCMEIM MapaMeTpan i HCTpABHOCTIE
OGODYIOBAHHS B DEAHME DEAIBHOTO BDEMEHH, HTO NO3BOIAET ONEPATHBHO
OGHApyAHBATE  PAMIMIBIC HAPYUICHIA TCXHONOMHNECKOrO MPOLCCCa  BHICCRA,
CBOEBDEMEHHO MPHHHMATS HEOOXOMMMBIE MePhi Ui OECHIEHeHHs TOBbILEHH
KAUECTBA CCBA I NPEAOTBPAILICHI BHIXOA 13 CTPOS 0G0py0BarIs. OB30p 1 anams
TOKA3HIBAET, HTO B HACTOSINICE BPEMS Ha PHIHKE NPE/ICTABIIEN LIDOKHIi BHGO CHCTeM
KOHTPOIS BbICeBA 3aYGEATONO, POCCHICKOrO M YKPAHHCKOTO MPOMIBOACTEA A
NIDHMEHEHHS, KK C TIOCEBHbIMH KOMIIEKCAMH, TAK i CTEpHEBBIMH Cesukami ina C3C,
CTC, CKII [1-2]. B cenepiiom 3cproceiomien pernorie Kasaxcrara napi Mami s

N0ceRa C/X KYTBTYp NPEACTARICH NOCCRHbIMI KOMILIEKCaMH (3,5 Thic. 1

crepiessni ceskamin Tina C3C, CTC, CKII (oo 60 Tsic. wrr.). Bombuniictso
TIOCEBHBIX KOMILIEKCOR IPO3BO/ICTEA AATBHEI0 3apyGeskbt 0G0y I0BaHbI ITATHBIMIH
CHCTEMaMi KOWTPOIS BhiceBa. A CTephembie cenki moimycka crpan CHI me
OGOpY/IOBAHEI CHETCMAMH KOHTPOIA BhiceBa. T109TOMY Ul BHEADEHHA crHCTEM
iveeTes mmpoKiii BEiGop. TIpHMEHERIE CPEICTR KORTPOM BbICERa B COCTABE

T1OCEBHBIX ArPEraToB NO3BOJIACT COKPATHTH N1EPEPACXO/I CEMEHHOTO MATEpHAA H CPOKH
72
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High-throughput retrotransposon-based genetic diversity of maize
germplasm assessment and analysis
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Abstract
Maize is one of the work's most mpertantcropsand  modelfo grassgenome esarch.Lang ermial repeat (LTR) et
{ransposons comprise most of the maize genome; e ailsy o produc e copies makes hem ficint high-roughpat
netic markers Inter etracansposon-amplified polymorphisms (IRAPS) wer: used tostudy the genctic divrsiy of maize
ermplasm. Five LTR rtzotsansposons (Huck, Tekay, Opie, i, a5 Grande) were chosen, based on ther lage number of
copis n the maiz genome, whereaspolymeras cha eacton primers were designed based on consensus LTR sequences.
“The LTR primers showed high qualiy and eproducible DNA fingrprins, with a ol of 77 bands inclacing 392 polymor-
Phic e showing S8 polymorphism btween maize hy brid lins. These markers were wsed o iy gt similar-
i amang all lins of maize. Anslysi of geneti similarty was arried ot based on polymorphic amplican profes snd
enedcsimilriy phylogeny analysis. This divrsity wasexpeced o display ccogeographicalpatems of variation and local
‘daptaion. The clusring method showed that the vrieic were grouped ino thro clusters diffrng i ccogsographicel
orgin. Each of thes cluses compised divergent hybeids withcomvergent characer. Th clusers flecied the differences
among maize ybrids and were inaccordance with theirpedigee. The IRAP schique is ancfcient high-roughput genctic
masker generating method
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on collection bacteria of the PGPR group
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Abstract. Alpova R, Abdykadyrova A, Siavey D, Tazabekova E. Oshergina 1, Ten . Kumanbaye A. 2020, The fabricarion of the
complex bioerilize for wheat cultivaion based on collection baciria f the PGPR group. Biodiersias 21: xee. The devclopment of
ew types of biological products based on microbial complexes from local bacterialsrsins s  grat heoretcal and practical interst for
agriculture 1t can provide an opportunity for bettr preservation of the matural properties of the wheat products under extreme
‘conditons. The i of ths sudy was to obain and test  biological product 0 increase wheat productivity in northern Kazaklstan. Our
data indicate the potenial of Plant Growth-Promoting Rhizobactria (PGPR) group bacteria fo the development of biofertlizers and
biopesticide. For instance, the bacteia B. mojavensis showed effectiveness in the experiments with the wheat (Astana-2 type). We
abserved an incresse in wheat yield by 155% under conditions of atificial ifection of crops with snow mold (by 2.5fold compared with
the conrol). The results demonstated that the B. mojavensis Lhs 9 sirai can be used s an ingredientof biological products due 1 its

scivity against plant discasescaused by phytopathogenic uni.

Keywords: Bactera, biofertiizers, nitrogen fxaion, phosphate mobilizaton, plant growth simulaton

INTRODUCTION

‘The understanding of the enormous biological diversity
of the planet has led to the necessity o preserve such
diversity in nature (in-sita), including national parks,
sanctuaries, etc. and ex-situ  conditions: in  special
collections, bio-banks and biological resource ceners.

The impact of climate change is expected 1o impose
more environmental sresses on crops worldwide (Backer
etal. 2018). In agriculure, especially in the framework of
the concept of organic farming. there is a growing interest
in the use of microorganisms that can positively affect not
only the crop of plants, but also soil fertility. The most
effective in this regard is the group of rhizospheric
mictoorganisms that have a favorable effect on the growth
and development of planis. This group is called PGPR -
Plant Growth-Promoting Rhizobacteria (Smith et al. 2014).
In fact, Rhizospheric microorganisms ~aracted _the
attention of biotechnologists due (o their high potential for
the development of bio-fertilizers, bio-pesticides and plant
growth stimulants (Kumari et al. 2019).

PGPR bacteria affect the plant by changing the entire
microbial community in the rhizosphere niche through the
synthesis of various substances. As a rule, PGPR promotes
plant growth directly due to their ablity o supply the plant
with nutrients (nitrogen, phosphorus, potassium and other
vital minerals). In addition, PGPRS are able of modulating
the levels of plant hormones or indircctly reducing the
inhibitory effect of various pathogens on plant growth and

development in the form of biopesticides, colonizers of
roots, and environmental protection (Umesha et al. 2018;
Kumri et al. 2019)

AU present, growth-stimulating rhizobacteria have been
classified into two groups: extracellular and intracellular
PGPR. Bacterial births such s Agrobacterium,
Arthrobacter,  Azotobacter,  Azospirilium,  Bacillus,
‘Burkholderia, Caulobacter, Chromobacerium, Erwinia,
Flavobacerium, Micrococcous, Pseudomonas and Serratia
belong o the first group. The second group. includes
bacteria of the Rhizobiaceae family, including the species
Allorhizobium,  Bradyrhizobium,~_Mesorhizobium — and
Rhizobium, endophytes and  Frankia, which _can
symbiotically fix atmospheric nitrogen with higher plants
(Shirokih et al. 2007). It was shown that PGPR can
stimulate plant growth through nutrient recyeling, nitrogen
fixation, phytohormone  production, _solubilisation _of
nutrients such as P, K and Fe, and promoting plant
resistance 10 pests and discases (Gange and Gadhave
2018).

“Thus, collections of rhizobacteria can play an important
role in the practice of plant growing, ccological farming
and disease control In this study, we tested and validated
the possibility of the use of PGPR bacteria for the
development of the bio-ferilizer for spring wheat. The
ultimate goal of this stdy was to obiain and test
biological product 1o increase wheat  productivity  in
northern Kazakhstan
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CREATION OF VALUABLE DROUGHT RESISTANCE WHEAT GENOTYPES

Zhanybekova Zh.T., Yessimseitova A.A.
'RSE "National Center for Biotechnology"
Zhanargul hanybekova@mail. e

Kazakbstan is one of the world's argest wheat producers and exporters. The major crop s produced in steppe
zone of country. However, a significant part of the Kazakhstan is characterized in general by severe weather
conditions. Droughts have the greatest impact on agricultural production. A prolonged and severe drought will esult
in a significant decrease of crop production and serious issues of food supply and food security, where the loss can
be forecasted up 1o 40-50%. Thus, the creation and distribution of drought resistance varieties and lines of wheat
can ensure stable grain production with high-quality. which is a priority task for domestic breeders. The application
of standard breeding and genetic methods in order to create drought resistance wheat varieties are based on the
traditional approaches, which can be considered as time and money consuming process. However,the use of modem
biotechnological methods and in vitro cell technology allow to expand genetic diversity of plants by affecting on
genetic apparatus and create effective systems for adequate lab assessment and selection of resistant wheat
‘genotypes, that are obtained on selective medium. This approach enables to provide the combination of several
genes in a genotype, as well as, create a new drough resistance source material in a short period of time, which are
high productive and adapted for cultivation of dry steppe zone of Kazakhstan.

At the cellular level, drought resistance in plants is expressed by cell tolerance 10 the presence of osmotically
active substances in nutrient medium that decrease external water potential. Polyethylene glycol, mannitol, sorbitol
and NaCl are used to provide drought and salt treatment of plants for in vitro selection. PEG is most successfully
used as a selective agent, which causes collapse of cell walls and compression of protoplast. Moreover, it imitates
water balance of cells under osmotic stress

“The purpose of this research s creation of valuable drought resistance wheat genofypes using biotechnological
and breeding methods.

Asatesultof cell election, 379 i virro regenerants were received from 10 wheat cultivars of North Kazakhstan
breeding (Akmola 2, Astana, Shortandinskaya 95, Tselina 50, Astana 2, Oral, Tauelsizdik 20, Asyl Sapa.
Shortandinskaya 2012, Shortandinskaya 2007).

“The most p ‘were obtained from 2012, Telina 50 and Shortandinskaya
2007 varieties. Totally, 81 (Ro) regenerants are obtained sing selective agents: 2% mannitol - 38 regenerants; 5%
PEG 25 regenerants; 0.5% NaCl— 18 regenerants.

As a result of field expe breeding of wheat lines was in the competitive and
preliminary cultivar testing in order to evaluate drought resistance.

‘According to visual assessment results, 3 wheat lines were distinguished as drought resistance: Line 467/97
with 4.3% PEG No5-1; Line Tselinnaya 21 with 2-2% PEG No.9; Line 18/05 with 0.3% NaCl No4-8. Above
‘mentioned 3 wheat lines were obtained using selective agents, such as PEG and NaCl.

Project leader: AA. Kakimchanova, PI.D. in Biology
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THE EFFECT OF A BIOPREPARATION ON LEGUME (PISUM SATIVUM)

Martynenko V.V., Rysbek AB., Kurmanbayev A.A., Baigonusova Zh.A.

National Center for Biotechnology

13/5, Korgalchyn road, Nur-Sultan, 010000, Kazakhstan

vitalya2497@gmai.com

ABSTRACT

A field experiment of a biological preparation based on the association of nitrogen-fixing
bacteria was carried out. The composition includes active and compatible strains of nitrogen-fixing
and nodule bacteria. As a result the biological preparation had a positive effect on germination,
length and vegetative mass of peas. The results of esearch indicate the perspective of the industrially
valuable trains of this association. Optimal condlitions or the work o the biological preparation are
light mechanical composition of the soil and the provision of moisture during the growing season of
plants. This preparation may be recommended for use in the Northern regions of Kazakhstan.

Key words: biological preparation, nitrogen-fixing bacteria, peas, bacterial associations,

‘productiity.

INTRODUCTION

‘Bacterialfertilizrs allow you to take the natural
potential of environment to improve mineral nuri-
tion and plant protection. They are completely safe
for humans and the environment, exclude environ.
mental isks and make it possble to reduce the doses
of applied agrochemicals and mineral fetilizers. The
goal ofthis work s to create a biological product that
Increases the yield oflegumes.

Materlals and methods

“Ihe cltvation of strainsof nitrogen-fxing bac-
teria was carried out i 3 modified Burkes medium
on a rotary shaker at 180-200 rpm and 2 °C for
48 hours (1] The biological compatibility of bacte-
ia was established by the method of Kiryushin [2]
and Kovalevskaya [3]. Fied experiments were lid
on stubble of field ¥ 5. Soft spring wheal was the
predecessor. Field preparation and implementation
of experiments are carried out according o the rl-
evant recommendations of Kazakh Scientific Re-
scarch Institute of Grain Farming 14, 51, with some
additions and changes accepted a the Rescarch and
Production Center of grain farming named after A.L
Baraew

|m

RESULTS

‘Ihe compositon of the biological preparation
forlegumes included an assocition of microorgan-
isms (Rhizobium sp. Strain Rh-1 + Azofobacier -
rooccocum srain Az 34 + Agrobacterium sp. Strin
Az6 + Agrobacerium s. Strin Az 4). The raio in
the assocation is 7: I: 1: 1, which ensures s stable
work due to the symbiotc relationship of microor-
ganisms.

“Io asess the effectiveness of biologica prepa-
ration was conducted experiment on the felds of
the Research and Production Center o grin farm-
ing named afler AL Baraev on an arca of 300,000
m (Figure 1). For pre-sowing treatment, 10 lters
ofsuspension concentrate (10" CFU/m) were used
‘Ihe iological preparation was dilued five times to
reat 600 kg of pea sceds of the “Aksai Usati-55
variety

“Ihe growing season fo peas n the field exper-
ment was 86 days on average. The period from ger-
mination to lowering was 36-37 daysfo the studied
samples. In the experimental fiel, there was not 3
complete harvest yet, because the ripening of peas
wasdelayed due 0 the dryof 1.2 decades. However,
in the experiment and control variants maturation
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