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Introduction

Investment decisions in the livestock cconomy ultimately
focus on the problem of managing the reproduction of the main
herd. The reproduction can be simple or extended depending on
the economic goals of the entrepreneur. In the process of herd
management and s renewal, the key issue is the optimization
of the timeframe of use of cows. This issue is one of the most
important for cattle breeders because of the existence of a certain
pattem in changing the productive potential of cows as they sge:
first, there is an increase in the productivity of the animal, then
after three o four years of stabilization there is a steady decline
(Kostomahin, 2009).

The issue of optimization of herd reproduction management
in cttle breeding allows several variants of formulation, each of
sehich has its own specifics and, accordingly. requires a special
methodologicalapproach fortssolution. Ofthetasks of optimizing.
the strategy of herd renewal, the most common isthe one in which
the culling of the anima impliests replacement by another having
a similar cconomic value. This is a case of simple reproduction of
the herd. I another variant, the task i to determine the optimal
sirategy for renewing the herd a the expense of animals with
improved economic characteristics. In both cases,the possibility of
varying the size of the herd for economie reasons is not excluded:
culling an animal does not necessarily mean replacing it with
another, and, conversely, the introduction of  new animal into
the herd does not always lead {0 the removal of the "old" one. The
cconomic ationale for increasingor decreasing production cannot.
ignore the fact that the unit cost of production is a function of
the herd size. Moreover,this function is nonlinear and graphically
represents a_U-shaped curve. That i, at frst the cost per unit of
production decreases as the production volume increases, then,
reaching a certain minimum level, again increases. Tt means that
the decision to expand or reduce the size of the herd, taken in the
-th year,to some extent predetermines the nature of the decision
on a similar issue in a year F+1, £+2, ... Each previous decision
afects subsequent decisions by changing the cost of production.
‘Thercfore, making 2 decision on the cconomic feasbilty of
increasing or reducing the size of the herd requires taking into
account this dependence. The defining problem in managing the
dairy herd renewal processes, a wel a tssiz, is the question of
optimizing the timeframe of cconomi use of animals. Assuming
that thelivestock production is a permanent and regular business,
the maximum average annual income from keeping and use of
animals should be taken as an optimality criterion. Discussing
the effectiveness of agricultural investments, Hardacker et al
(2015) note that Net Presen Value (NPV) is the most appropriate
investment eriterion. And when comparing investments with
diffrent time horizons, the corresponding recommendation is
o use Equivalent Annuity (EA) as the choice riterion. FA is the
NPV averaged over the lfe of the investment from time 1 = 1 to
T The reasoning that underlies this widespread recommendation
by economists is as follows: (1) any investment with a postive
NPV is potentialy utilty increasing and is therefore potentially
worthwhile; (2) any investment with a negative NPV must be
uility reducing; (3) when comparing alternaiveinvestments
over the time horizon to period T, the one with the highest NPV
will ield the highest potential increment in the decision maker's
wilty

However, the optimal duration of economie use of the animal
seill not answer a question about optimizing a plan to ren the
existing herd by animals with a more productive potential This
is explained mainly by the fact that animals of different ages have
different economic value due to changes in their milk productivity
as they mature and age. Therefore, the answer o the question of
replacing an animal from the existing herd isahways individual and.
requires taking into account ts current and expected productivity
in subsequent years.

Methods and data.

The results of the survey conducted in 2015 and 2019 on milk.
production in LLP "Olzha-Sadchikovskoe” located in Kostanay
Fegion of Kazakhstan were used s the initial data. Data from Table.
1 show that cows afer their sixth calving have sharply declining
economic value in all respects. As a consequence, farm income
from cow use also tends to vary by age with the same pattern.

When calculating the optimum duration of the maintenance of
an animal in the herd the unlimited planning period is accepted.
This is not contrary to common sense, because the demand for
food products, including meat and milk, s in principle eternal.

To caulate the total income for T yeas of Keeping an animal,
taking into account the time factor (the amount of discounted
marginalincome), theformula has been used that isa modification
of a formuia proposed by Perrin to calculate the optimal dution
of the use of production capial (Perrin, 1972):
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where P(T) is the discounted marginl incomse (M) from a cow
for T'years, tenges DIt) - revenue froma cow i year  of actation,
enges Z(1) - the costof maintaining a cow n the herd in year { of
Iactation, tenge; S(T) - evenue from the sle of @ cow after Tyears
ofts stay in the herd,tenge; S(0) - cow replacement cost,tenge;
- discount rate ¢ - curren productive age of a o year.

Comparing the P(T) of different variants of investment plans
based on formula (1) to choose the best of them makes sense if
the projects with the same life cycle are considered. However,
sehen e are faced with options that have differences n the length
of their cycles, a different approach to solving the problem is
required. There is a need for a methodology for calculating and
comparing alternative capital investment plans that would take
into sccount both the time factor and the differences in the lfe
eyele of the options under consideration, and the infinity of the
planning horizon,

Tn relation 1o the conditions of our task, these requirements
are satisfied by the methodology the implementation of which
involves the calculations in fwo stages: (3) using the formula (1)
we alcultethe total discouated marginal income A(1) from the
use of animals during the T'years of productive ife, 1=1.2,.., and
(b) for each variant of the duration of economic use of a cow the
average annual marginal income P, (T) is calculaed with the
formula

(1) = PO/ (L 1/(140))), T
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ТҰЖЫРЫМДАМА

Есеп 164 б., 9 кесте, 25 сурет, 45 әдебиеттер көзі, 27 қосымшалар.

СҮТТІ МАЛШАРУАШЫЛЫҒЫ, АЗЫҚТАНДЫРУ, МИКРОКЛИМАТ, ҰДАЙЫ ӨНДІРУ, СҮТ ӨНІМДІЛІГІ, дЕРЕКТЕР БазаСы, АҚПАРАТТАНДЫРЫЛУ, BigData, Ветеринария, Экономика

Жұмыстың мақсаты: Солтүстік Қазақстан жағдайында алдыңғы қатарлы шетелдік тәжірибелерді трансферттеу мен адаптациялау негізінде модельді сүт фермаларын құру.

Зерттеу нәтижелері: барысында 6 сүт бағытындағы модельдік шаруашылықтар құрылды. Инновациялық технологияларды трансферттеу мен адаптациялау аясында Табынды басқару – талдамалау процестерін автоматтандыру және өндіріс үдерісін оңтайландыру үшін кешенді қолданбалы бағдарламалар құрастырылды. Ветеринар мамандарының ісіне қолдау білдіру үшін «Ветеринар планшеті» қосымшасы құрылды. Фермада, ашық қамау жағдайында суару орнына келген сиырларды идентификациялауды қашықтықтан бақылау, тірі салмақтарын бақылауға арналған құрылғының эксперименталды үлгілері құрастырылып, дайындалды. Сүт өнімділігін автоматты есепке алу бойынша әмбебап жабдықтың эксперименталды үлгісі құрастырылып, дайындалды. Сүтті малшаруашылығында экономикалық тиімділікті анықтау жөніндегі екі қолданбалы бағдарлама құрастырылды. Алғаш рет SmaxTec және FeedNet жүйелерін трансферттеу мен адаптациялау жүргізілді, олар кешендік шешім негізінде сиырлардың сүт өнімділігін жоғарылату және азықтандыру технологиясын бақылау мүмкіндігін береді.
Қолданылу саласы: Сүтті малшаруашылығы.

Ендірілу дәрежесі: Тірі салмақтарын қашықтықтан бақылау және сүт өнімділігін есепке алу жөніндегі эксперименталдық үлгілер модельді шаруашылықтардағы тәжірибелік-өндірістік істе қолданысқа енгізілді. Сонымен қатар, Табынды басқару және Ветеринар планшетібағдарламалық өнімдері практиикаға ендірілген жәнекоммерциализациялауға дайындалды (Қосымша А).
Жұмыстың экономикалық тиімділігі мен маңызы мал бастарын, зоотехниялық және ветеринариялық операциялар бойынша алынған мәліметтерді автоматтандандыру және аввтоматты түрде басқару, табынды басқару бойынша шешімдер қабылдауда мамандардың көбіне қолжетімді болуы үшін есепке алу мүмкіндіктерін беруімен айқындалады.
Зерттеу нысанының дамытылуына қатысты болжамды ұсыныстар: Әзірленген бағдарламалық өнімдер сүт фермаларына ендіріле алады және кейінгі ғылыми әзірлемелердің негізі және заманауи құрал-жабдықтар және бағдарламалық қамтамасыз ету құрылғыларының интеграциялануын жүргізіп, дамытуға ықпал ететін болады.

РЕФЕРАТ     

Отчет 164 с., 9 табл., 25 илюстр., 45 источн., 27 прил.

Молочное Скотоводство, КОРМЛЕНИЕ, МИКРОКЛИМАТ, ВОСПРОИЗВОДСТВО, МолоЧНАЯ ПРОДУКТИВНОСТЬ, База данных, Информатизация, BigData, Ветеринария, Экономика

Цель работы: Создать модельные молочные фермы на основе трансферта и адаптации передового зарубежного опыта в условиях Северного Казахстана.

В результате исследований: Создано 6 модельных хозяйств молочного направления. В рамках трансферт и адаптация инновационных разработаны комплекс прикладных программ для автоматизации процессов анализа и оптимальной организации производства, программный продукт «Управление стадом». Разработано мобильное приложение для поддержки работы ветеринарных специалистов – «Планшет ветеринара». Разработан и изготовлены экспериментальные образцы оборудования для удаленного контроля идентификации, контроля живой массы коров при подходе к поилке, расположенным как внутри фермы, так и в открытом загоне. Разработан и изготовлен экспериментальный образец универсального оборудования по автоматическому учету молочной продуктивности. Разработаны две прикладные программы по определению экономической эффективности в молочном скотоводстве. Впервые проведен трансферт и адаптация систем SmaXtec и FeedNet которые за счет комплексного решения позволяют повысить молочную продуктивность коров и контролировать технологию кормления. 

Область применения: Молочное скотоводство.

Степень внедрения: Экспериментальные образцы по удаленному контролю живой массы и учету молочной продуктивности применены для опытно-производственного внедрения в модельных хозяйствах. Также внедрены и готовы к коммерциализации программные продукты «Управление стадом» и «Планшет Ветеринара» (Приложение А).
Экономическая эффективность и значимость работы определяется возможностью автоматизированного и автоматического учета данных по поголовью животных, зоотехнических и ветеринарных операций, доступностью регистрируемых сведений широкому кругу пользователей для эффективной совместной работы по управлению поголовьем, принятию решений по управлению стадом.
Прогнозные предложения о развитии объекта исследования: Разработанные программные продукты могут быть внедрены на молочных фермах, и использоваться как основа для дальнейших разработок и проведения интеграций оборудований и программных обеспечений.

ABSTRACT     

Report 161 p., 9 tables, 25 figures, 45 sources, 27 apendix.

DAIRY CATTLE BREEDING, FEEDING, MICROCLIMATE, REPRODUCTION, DAIRY PRODUCTIVITY, DATABASE, INFORMATIZATION, BIGDATA, VETERINARY SCIENCE, ECONOMICS

Purpose of work: Create model dairy farms based on the transfer and adaptation of advanced foreign experience in the conditions of Northern Kazakhstan.

As a result of research: 6 model dairy farms have been created. Within the framework of the transfer and adaptation of innovative technologies, a complex of applied programs has been developed to automate the analysis processes and the optimal organization of production, the software product "Herd Management". A mobile application has been developed to support the work of veterinary specialists - "Veterinarian Tablet". Experimental samples of equipment for remote control of identification, control of live weight of cows when approaching the drinking bowl, located both inside the farm and in an open pen, have been developed and manufactured. An experimental sample of universal equipment for automatic recording of milk productivity has been developed and manufactured. Two applications have been developed to determine economic efficiency in dairy farming. For the first time the transfer and adaptation of SmaXtec and FeedNet systems were carried out which, due to the complex solution, allow to increase dairy productivity of cows and control the feeding technology. 

Field of application: Dairy cattle breeding.

Degree of implementation: Experimental samples on remote control of live weight and recording of milk productivity are used for pilot implementation in model farms. Also "Herd Management" and "Veterinarian Tablet" software products have been implemented and are ready for commercialization (Appendix A).
Economic efficiency and importance of work is determined by the possibility of automated and automatic recording of data on the number of animals, zootechnical and veterinary operations, availability of recorded data to a wide range of users for effective joint work on herd management, decision-making on herd management.
Forecast proposals for the development of the research object: The developed software products can be implemented on dairy farms, and used as a basis for further development and implementation of hardware and software integration.
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TERMS AND DEFINITIONS
The following terms with corresponding definitions are used in this R&D report:
	SENSOR
	- means of measuring various physical parameters

	INTERNET OF THINGS (IoT)
	- the concept of a computing network of physical objects ("things") equipped with built-in technologies for interacting with each other or with the external environment, which considers the organization of such networks as a phenomenon that can restructure economic and social processes, excluding actions and operations need for human participation

	BREED
	- a set of domestic animals of the same species, artificially created by man and characterized by: certain hereditary characteristics; hereditarily fixed productivity; appearance

	PRECISION LIVESTOCK FARMING (PLF)
	- applying advanced technologies to optimize the contribution of each animal to the production process



	TRANSMITTER
	- a device for transmitting and receiving a signal between two physically different environments of a communication system

	RADIO CHANNEL
	- wireless transmission of information using radio waves propagated in free space

	SERVER
	- an element of dispatching control system designed for collection, storage, processing and routing of data received from equipment

	TELEMETRY
	- obtaining information about the values of the measured parameters (temperature, humidity, etc.) of controlled and managed objects by methods and means of telemechanics

	PHENOTYPE
	- a set of properties and traits of animals, formed when the genotype reaction to environmental conditions is manifested



	4G
	is a generation of mobile communications with increased requirements. It is customary to refer to the fourth generation as promising technologies that allow data transmission at a speed exceeding 100 Mbit / s for mobile (with high mobility) and 1 Gbit / s for stationary subscribers (with low mobility)


	GPRS
	- public packet radio communication, an add-on over GSM mobile communication technology, which carries out packet data transmission. GPRS allows the user of a cellular network to exchange data with other devices in the GSM network and with external networks, including the Internet

	GSM
	- the second generation of wireless telephone technology

	LoRaWAN
	- data link protocol for multi-node networks with long range and low inherent power consumption


LIST OF SYMBOLS AND ABBREVIATIONS
In this research report, the following symbols and abbreviations are used:

BS - Base station
IAS - information and analytical system (www.plem.kz)

SW - software
SP - software product
DBMS - database management system
ADO.NET Entity Framework – object-oriented data access technology, is an object-relational mapping solution for the .NET Framework from Microsoft
ASP.NET MVC Framework – a framework for building web applications that implements the Model-Miew-Сontroller pattern 

Dart – programming language created by Google
dBi – decibel isotropic (ideal antenna)
dBm – decibel in power
Flutter — open source SDK for building mobile apps from Google
IoT – Internet of things, — the concept of a computing network of physical objects ("things") equipped with built-in technologies to interact with each other or with the external environment
Java Script – multi-paradigm programming language. Implements ECMA Script standard
LoRa – Long Range – Long-range wireless technology
NET – (NET Framework) software platform released by Microsoft
XAF – rapid app development software for developers
SQL – declarative programming language used to create, modify, and manipulate data in a relational database managed by an associated database management system
SQLite — compact DBMS, embedded in applications
XML – extensible markup language. Recommended by the World Wide Web Consortium. The XML specification describes XML documents and partly describes the behavior of XML processors
UML – graphical description language for object modeling in the field of software development, for modeling business processes, system design and displaying organizational structures
INTRODUCTION
Evaluation of the current state of the scientific problem being solved
Modern livestock breeding in Kazakhstan is a transition to new production approaches. The basis of this transformation is agricultural machinery and equipment, supplemented by telemetric systems. The systems of telemetry and monitoring of agricultural production are considered to be one of the most innovative technologies of precision livestock breeding and are automatic systems of information collection and transfer, as well as data analysis and remote decision making.

Nowadays, the application of digital technologies in intensive dairy cattle breeding plays a key role in proper herd management to improve animal welfare and milk productivity of cows.  Italian scientists E. Tullo, I. Fontana, D. Gottardo, K. H. Sloth, M. Guarino [1] conducted research on the GEA CowView application (Gea Farm Technologies, Benen, Germany) on dairy cows. This system is able to detect and control animal behavior based on positioning through the creation of a virtual farm map that outlines all areas to which cows have access. As a result of this validation study, the CowView automated monitoring system is able to identify cow location/position with high reliability (accuracy above 95%).

Similar studies have been carried out by Turkish scientists on the use of SCADA application in dairy cattle breeding, which allows to evaluate all records of animal production in the digital environment (behavior, production, health, feeding and other events). As a result of the research carried out, it was found that the use of automation in animal production systems provides a significant contribution and benefits to the world economy with a higher quality and larger production volume at minimum cost, as well as increased productivity. With the introduction of automation systems in industrial production, it creates new working areas in the livestock sector for various applications of developing technologies [2].

One of the factors associated with animal performance is behavior. Observing the behavior of animals is a laborious process. One possible solution is to use remote behavioral data collection technology. The most commonly used data loggers for cattle are accelerometers, which record the direction and speed of movement in 2 or 3 axes. When worn on the leg as a pedometer, these devices are capable of recording active (eg, standing, walking) and deceitful behavior [3]. American scientists M.F. Elischer, M. E. Arceo, E.L. Karcher and J.M. Siegford [4], conducted research to study the ethology of Holstein cows by using recorders integrated with technologies already in use on farms. For example, most automatic milking machines (systems) have sensors and software integrated into the system, capable of recording various behaviors of cows. The use of sensor systems to control physiological and technological processes in dairy cattle breeding is increasing every year. 

The last decade is characterized by an increasing involvement of information technologies in various industries. The development of cloud storage and data processing technologies, the ubiquitous penetration of mobile devices, smartphones and tablets, as well as IoT devices, create new opportunities for the digitalization of agriculture through automatic animal tracking, automatic control of production processes. Opportunities that have opened up in connection with the development of IT-technologies, require the study and research of ways of their practical application in animal breeding.
Relevance: Modern digitalization is a multi-vector program, its concentrated version in our country is the program «Digital Kazakhstan».  It was developed to solve the tasks set in the Address of the Head of State to the people of Kazakhstan «The third modernization of Kazakhstan: global competitiveness» (5(. Digital technologies in animal husbandry are aimed at improving the efficiency of production mainly through the use of information and communication systems, as well as technical means to ensure the targeted use of resources and accurate control of production processes. The use of automated and automatic system of data collection and processing will allow to make management decisions with less labor costs and in shorter time. 
Novelty: The system under development will allow agricultural producers to make specific decisions based on automated data analysis. Application of UHF RFID and LoRa wireless communication systems will simplify the process of animal monitoring and dairy cow milk productivity accounting.
Purpose of reserach: Create model dairy farms based on the transfer and adaptation of advanced foreign experience in the conditions of Northern Kazakhstan.
Research objectives:

1) Transfer and adaptation of technology for remote control of feeding, reproduction in dairy cattle breeding;

2) transfer and adaptation of technology for remote control of the microclimate of the premises on a dairy farm;

3) development of experimental sample of equipment for remote control of identification, control of live weight of cattle on pasture;

4) development of an experimental sample of universal equipment for automatic recording of milk productivity;

5) development of a software product to organize and control infectious and non- infectious diseases in cattle;

6) development of the software product «Herd Management», with the collection of automatic and semi-automatic zootechnical data, as well as with an operational solution for the analysis and control of milk productivity;

7) development of software for informatization and digitalization, analysis and optimization of economic solutions in dairy cattle breeding.

All works were performed according to the calendar plan (Appendix B). 

Practical importance: This scientific program is the first comprehensive solution, which is aimed at the introduction and adaptation of best practices in the field of digital technology application in dairy farms of Northern Kazakhstan. 
State of topic study: At present, animal farms mainly use technologies to measure various parameters inside the farm (ventilation, power supply, heating, etc.), but unfortunately a small proportion of them are concentrated directly on the animal. Precision Livestock farming is the creation of a management system based on automatic continuous monitoring and control in real time. Modern technological tools (temperature sensors, pH sensors, identification sensors, wireless communication, internet and cloud storage) make it possible to control each animal individually.

Expected results: Development, implementation and testing of developed experimental models of equipment and software products on experimental dairy farms, give a positive effect from the use of such systems, also allow to create an improved version of devices and software products adapted for the conditions of Northern Kazakhstan, based on the recommendations of production and the experimental data obtained.
In the course of the program stages, the following interim reports were prepared:

- «Transfer and adaptation of innovative technologies for optimizing production processes at dairy farms in Northern Kazakhstan», 2018, IRN – 0219РК01014;

- «Transfer and adaptation of innovative technologies for optimizing production processes at dairy farms in Northern Kazakhstan», 2019, IRN – 0218РК01412.
1 MAIN PART OF R&D report
1.1 Choosing research area
Effect of feeding factor and reproduction on dairy productivity

Dairy productivity and reproductive capacity are closely linked, and the extent to which they influence each other is often a determining factor in the efficiency of livestock production. The most important condition for increasing dairy cattle production is an increase in the number of livestock. According to recent studies, there are many problems associated with the reproduction of breeding stock. It is known that in case of disturbance of cow reproduction in highly productive herds there will be further reduction of cattle stock, milk yield and decrease of dairy cattle productivity in general [6].

According to foreign researchers, there is no significant difference between the reproductive capacity of cows and the milking level until the productivity does not exceed 10 thousand kg of milk. For these reasons, in many countries where dairy cattle breeding is a leading branch of livestock breeding, it is aimed at improving the reproductive qualities of animals, their long-term use in the farm and resistance to various gynecological diseases. [7].

For cows from which the annual litter is obtained, the level of dairy productivity is above the average for the herd. That is why the annual growth of young cows takes the leading place in cattle breeding. The lower the breeding rates of cows, the lower the yield for the entire period of use in the farm, while increasing the cost of veterinary treatment and repeated artificial insemination of cows. In addition, a small number of offspring does not contribute to the genetic improvement of the herd, as it does not allow timely renewal of the herd by highly productive heifers [89].  

There is a large number of studies on the relationship between reproductive capacity and dairy productivity, but overall there is no consensus on the extent to which the two indicators are related.  Studies by Johansson, Randel, Gravert [9] have concluded that the relationship between high and low productivity depends only on environmental factors. 

According to Professor Zavertyaev B.P. [10], t is influenced not only by environmental factors, but also by genetic, physiological features and other factors, such as the age of the first insemination. 

The more offspring a cow produces in her lifetime, the higher her milk yield and the higher her total milk yield in her lifetime. In addition, the yield of cows is influenced by many factors, such as breed, heredity, physiological condition of the animal, lactation period, fertility, level of feeding, age and maintenance of the cow. 

According to studies by J. G. Loginov, P. N. Prokhorenko [11] and others, the level of dairy productivity depends on the technology of maintenance and feeding, 25% - on the genetic properties of the animals themselves, 25% - on health and 15% - on the season of the year. 

According to A.P. Zelenkov [12], the first place in terms of factors affecting milk productivity is occupied by feeding - 59%, the second place - 24%, the third place by technology - 17%.

Many researchers have shown that unbalanced feeding affects the fertility of cows. According to P.A. Voloskov [13], unbalanced feeding can lead to pathological disorders in the body, especially in the sexual system. According to studies by I.N. Yakovlev, V.L. Bespalov, due to improper feeding of the surveyed cows the restoration of reproductive properties after calving takes a long time. F.N. Schrick, M.E. Hockett [14], as a result of unbalanced feeding only 17% of cows came into hunt 2 months after calving, and their effective fertilization required twice as much insemination. 
One of the most frequent causes of cow infertility is lack of energy to meet the needs of the animal. Many cows do not consume the amount of energy needed to produce milk in the first two months of lactation and use their energy reserves (fat) while reducing live weight. 
Depending on the level of milk productivity, the poor energy balance is maintained for two to ten weeks at the beginning of lactation. As the amount of milk increases, so does the energy requirement. Studies show that the worse the energy balance is, the more likely it is that the ovum will start to mature late and the uterus will often come into hidden hunting. Obviously, cows with poor energy balance, despite their high productivity, have low fertility. 
Another proof of this is the research by H. Sonderegger and A. Schurch [15], who report that cows show the lowest fertility rate in the first 4 months of the milking season due to lack of energy in their diet. According to A.E. Bolgova [16], due to lack of protein in the body, heifers' ovaries are underdeveloped and they come into hunting late at an older age. 

1.2 Objects and methods of research
Scientific researches under the program was organized in 6 model farms in «Family Farm» LLP - 32 heads (Holstein-Friesian breed) and PF «Farmer» - 100 heads of heifers (Simmental breed) of Akmola region, LP «Mambetov and Company» - 800 heads of heifers (Simmental breed), «Daiyndyk» LLP - 100 heads of cows (Simmental breed) and farm «Sheimerden B.A.» North Kazakhstan region and «Olzha-Sadchikovskoye» LLP - 230 heads (Holstein-Friesian breed) Kostanay region. 

The objects of the research were animals kept in basic farms. Experimental and control groups were created using the analogue pair method. 

In all basic farms the economic activity was analyzed, genealogical analysis of the herd was carried out to include the SmaXtec system, feed analysis and dairy cow milk productivity. 

In five basic farms, year-round stall housing is used. Milking takes place in automated milking parlors. PF «Farmer» uses stall-pasture maintenance, milking in barrels. 

Modern and generally accepted research methods were used in cattle breeding (17(.
Hunting time was determined by observation in control animals and experimental animals using the SmaXtec bolus system. 
The qualitative and quantitative composition of milk was determined using the Klever 2M and EcomilcScan analyzers (18,19(.

Determination of the chemical composition of feed was carried out on an infrared analyzer DS2500.

Microclimate study using generally accepted zoological methods and using the climate sensor of the SmaXtec system (20(.

In the field of radioelectronics, empirical methods [21-23] of research work were used for studies on data transmission network construction. The methodological basis of the research was formed by the system approach [24,25], which uses the basic provisions of the theory of experiment planning [26,27] and correlation analysis [28], computer modeling, signal theory and design of communication networks, as well as a natural experiment. The main theoretical results are obtained through the analysis of technologies and world experience in their application. Optimization methods and design theories have been used. 

The objects of research for software development were on-farm processes and information flows of business entities. The main source of information on the livestock population was data from on-farm accounting systems integrated with milking equipment (DairyPlan and AfiFarm), as well as systems for remote monitoring of animal health and microclimate (SmaXtec) implemented as part of the project.

The electronic database of veterinary medicines (medicines, vaccines, sera, diagnostics, disinfectants, etc.) was formed on the basis of the registers of veterinary medicines of the EAEC countries (Kazakhstan, Russia, Belarus, Armenia and Kirghizia). More detailed information about the preparations (description, prescription, active ingredient, dosages, compatibility, etc.) and their analogues was collected from open sources, from official data of manufacturers, dealers and veterinary pharmacies, scientific publications, recommendations of consumers.

The development of software products was carried out using modern technologies for the development of web and mobile applications. Herd Management and Veterinary Electronic Database software uses a set of technologies: DBMS: MS SQL Server 2017 Standard Edition, .NET Framework 4.6.2, DevExpress XAF Application Development Platform, ASP.NET MVC, Entity Framework 6.0, Programming Languages and markup: C #, HTML, JavaScript, JSON, SQL, XML. In the development of the Veterinarian Tablet mobile application, the following are used: DBMS - SQLITE, development platform: Flutter, programming languages: DART, SQL.
Economic research was carried out according to the research methodology - system analysis [29-31]. 

1.3 Research results
1.3.1 Transfer and adaptation of technology for remote control of feeding, reproduction and veterinary in dairy cattle breedng
1.3.1.1 Animal selection and installation of the SmaXtec system
The basic farms are six farms for breeding dairy and dairy and beef cattle: «Family Farm» LLP and «Olzha-Sadchikovskoe» LLP (Holstein breed), LP «Mambetov and Company» (Simmental breed), «Daiyndyk» LLP (Simmental breed), PF «Sheimerden B.A.» (Simmental breed) and PF «Farmer» (Symmental breed).

Table 1 shows the herd structure of basic farms.

Table 1 - Herd structure in basic farms
	Semi-age group
	"Olzha-Sadchikovskoe" LLP
	"Family Farm" LLP
	LP "Mambetov and Company"
	PF "Farmer"
	PF "Sheimerden B.A."
	"Daiyndyk" LLP

	Cows
	422
	32
	562
	20
	501
	128

	Heifers
	123
	13
	120
	66
	80
	58

	Heifers over 1 year old
	115
	-
	267
	-
	232
	-

	Heifers under 1 year old
	137
	5
	253
	13
	96
	71

	Bulls under 1 year old
	-
	1
	-
	7
	78
	

	Total
	797
	51
	1202
	116
	987
	186


As the table shows, farms have different herd structures. Since the farms use artificial insemination and bulls are not included in the herd structure. Newly established farms such as «Dayindyk» LLP, PF «Shaymerden B.A.» and the PF «Farmer» in the structure of their herd have only such age and sex groups as dairy cows, heifers and young animals younger than a year. In the structure of the herd of dairy farms, the main part, 40-50%, should be occupied by dairy cows, then heifers 25-30% and replacement young 20-25%. From this table it can be seen that all farms except for the PF «Farmer» have a herd structure within the normal range. Since the farm «Farmer» no longer had the delivery of livestock, the livestock breeding is carried out at the expense of its own potential. 
According to the aims of the project, the dairy productivity of cows was studied. For this purpose, monthly control milking was carried out in the basic farms with the determination of qualitative and quantitative indicators from each cow individually, and then the total yield for lactation was derived. The average daily milkings of cows in basic farms are presented in Table 2.. 
Table 2 - Productivity of dairy cows in basic farms
	Indicators
	"Olzha-Sadchikovskoe" LLP
	"Family Farm" LLP
	LP "Mambetov and Company"
	PF "Farmer"
	PF "Sheimerden B.A."
	"Daiyndyk" LLP

	Milk per day, kg
	18,9±2,41
	17,3±2,51
	16,7±2,77
	14,9±1,36
	15,2±1,86
	13,8±1,77

	% fat
	3,9±0,02
	3,72±0,05
	4,2±0,06
	3,9±0,17
	4,6±0,5
	4,1±0,3

	%  protein
	3,4±0,05
	3,22±0,03
	3,3±0,01
	3,2±0,04
	3,4±0,02
	3,5±0,03

	Somatic cells, thousand / ml3
	187,3±5,95
	269,7±8,9
	222,5±11,5
	195±12,3
	228±20,18
	221,9±22,6

	Density, А°
	28,06±0,09
	28,08±0,25
	28,3±0,12
	29,5±0,40
	29,2±0,10
	29,3±0,19

	SOMO, %
	9,83±0,04
	8,57±0,06
	8,7±0,33
	8,9±0,11
	8,9±0,02
	8,9±0,04


In the study of dairy productivity of cows in basic farms, it was determined that for farms with breeding of the Simmental breed, milk yield was within the norm. There was a jump in milkings due to an incorrect diet or at a time when cows experienced climatic stress. Initial data show that the productivity of Holstein breed kept in Olzha-Sadchikovskoe and Family Farm were below the breed standard. During the study of technological processes in the basшс farms we determined that the cause of low productivity is unbalanced feeding of dairy cows (not divided into productivity groups, new and old cows are fed the same way, which is unacceptable for dairy farms), a prolonged interbody period, due to which there are many cows with low productivity in the herd, etc. 

1.3.1.2 Analysis, organization and control of the parameters of feeding, reproduction and veterinary medicine using the SmaXtec system
Chemical studies of the feed base and diets for experimental animals showed that the feed quality was normal (Appendix С). With the existing feed base and feed nutrition levels, we observed low milk productivity. Adjustments were made to the actual nutritional status of the existing feed, because only under this condition is it possible to achieve the level of milk productivity that is inherent in genetics. The low level of animal nutrition leads to many problems later, sometimes irreversible. 
Feeding efficiency can be indirectly judged by changes in rumen acidity during the day. In our studies, the acidity of the rumen was determined with Premium Boluses. In addition to the acidity level (green curve), the diagrams that can be obtained from the SmaXtec system also show temperature data (blue curve) and animal activity data (red curve). Obtained activity and body temperature data allow making decisions on reproduction issues, as well as veterinary medicine and analysis of drinking cycles of the animal. 

Relationship of rumen acidity level with milk productivity of cows can be considered by example. The cows were given milk productivity data for 71 days of lactation, and in the bolus system during a month there was a spike in acidity, which is shown in Figure 1. 

According to scientific developments of bolus authors, a jump of 0.4-0.6 during two consecutive days is acceptable. Jumps above this indicator cause digestive problems in cows, which further causes acidic and ketotic conditions, and against the background of the prolonged nature of these digestive problems reduces the immunity of cows, which leads to obvious adverse consequences. 
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Figure 1 - Jumps in the acidity of the rumen of a cow in «Olzha-Sadchikovskoe» LLP
As can be seen from the figure, reports of incorrect feeding are received daily from boluses, at the same time, the control milking of this cow at 71 days of lactation (peak lactation) showed a milk yield of 25.7 kg, which is a high indicator. The quantitative and qualitative composition of milk was normal. Then, on the 100th day of lactation, during the control milking, the same cow has a sharp decrease in milk production to 15.4 kg, more than 10 kg. And the quantitative composition of milk shows a picture of ketosis, fat - 3.38%, while protein - 4.73%, according to the qualitative composition of milk, one can determine the presence of inflammatory processes in the udder and if on the 71st day this indicator was at the level of 268 thousand / ml3, then on day 100 the cow had obvious mastitis, the number of somatic cells was 970 thousand / ml3. 

In "Family Farm" LLP, we can give the following example, there are also warnings about incorrect feeding of cows (figure 2).
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Figure 2 - Acidity level in cow rumen in «Family Farm» LLP
In the picture we see a bolus system warning about incorrect feeding, several days before the control milking. During the control milking of a cow in milk at morning milking we observed the number of somatic cells in the range 136 thousand / ml, which is an indicator of healthy udder, while in the evening, this figure was 566 thousand / ml, which means the beginning of mastitis. At examination in this cow the subclinical form of mastitis was revealed. 

Feeding time has a very large effect on productivity, in the case of heifers of breeding age, this is reproductive function. In the basic farm of LP «Mambetov and Company», in 2019, heifers did not yet have milk production in order to track the impact of surges in rumen acidity on the level of milk production. However, even here there are reports of incorrect feeding. Feeding of heifers is carried out 2 times a day - in the morning and in the evening, concentrated feed is additionally fed at lunchtime. Distribution of feed is carried out on the feed table. In the following figure, the jumps in acidity can be used to determine the feeding time, since during feeding the acidity of the rumen of heifers increases (Figure 3).
[image: image5.png]EHS O -

| scrasia
o
i

Konmposars
Berasus. !

" ¥ Gopuar no oGpy

Byep osmena 5

s 2 1 g

TimesNewF-[14 - A" A" Aav A0

Vicabexosa C.A, Actana, doc. [Pesxinm orpannsienoii dykuonansHocra] - Word (C60fi aktusaunn npoayxra)

IVBAVH  PASMETKACTPAHUUB  CCIKA  PACCHUIKA  PELEH3VPOBAHME  BUA

Al T nasoserr, AaBOBr Assosst, AabOB Aab6B: AabOB Ass6as

KK - x, X WA Dy - | TAGauc. 106w e wirep.. 3ronoso.. 3ronoso.. Haanne Mogsaron
wpngr 5 5 Crumn
: 2 3 i s B 7 . s © u S s “ s xs

9504-694pH Y ;-6 1

oat om oann 20 oann 20 oans 0

ﬂJI/ICVHOK 1 — Jlmramuka vboBHS DH. TeMIIenaTvpbl 1 aKTHBHOCTH KHBOTHOTO

? @ -

8 x

ra—

.

&

s Haiirn ~
25c 3amenuTe.
[y Boigenms ~

Pegaxtuposanne
"

160%




Figure 3 - Dynamics of the pH level of the rumen of a wholesale heifer in LP «Mambetov and Company»
Figure 3 shows that the heifer is fed at different times daily. The most optimal feeding time in this flock, for days without feed efficiency notification, is 8.00 hours. This allowed further recommendations to begin distribution of cows at 8:00 am, which increased the efficiency of feeding on the farm and later brought the rumen acidity jump closer to normal in heifers with pH boluses.

In the course of biometric processing of milk yield and rumen acidity, it was found that the daily milk yield of cows in «Olzha-Sadchikovskoye» LLP is 18.9 ± 2.41 kg, and in cows with acidity surges - 13.4 ± 1.62 kg. When calculating the correlation coefficient between the acidity level and the average daily milk yield of cows, an average positive ratio of +0.33 was found, which also indicates that, with acidity jumps in the rumen of dairy cows, milk yield decreases. Milk yield of cows of LLP «Family farm» was 17.3 ± 2.51 kg, and for cows with fluctuations in acidity - 12.7 ± 1.57 kg. In the course of the experiment, the correlation coefficient between the acidity level and milk yield in «Family Farm» LLP was +0.28. Thus, there is a positive relationship between rumen acidity and cow productivity. It can be concluded that the resulting high or low level of acidity negatively affects milk production. And boluses that measure rumen pH are an auxiliary part of the milk production process.

For the study of cicatricial digestion in animals of basic farms, LP «Mambetov and Company» and PF «Shaimerdenov B.A» fistulas (cannulas) were installed in the rumen of experimental animals. After the adaptation period, the experimental animals were transferred to a dairy herd, according to the level of their productivity and physiological state. In August and September, the number of protozoa in the rumen (ciliates) was calculated. When counting protozoa in experimental animals of the farm PF «Shaimerdenov B.A»  there are 726 thousand / ml (the norm is 500-1100 thousand / ml). In LP «Mambetov and Company», as a result of counting, the number of protozoa revealed was 1530 thousand / ml. Thus, according to the research results, it was established that the diet in the PF «Shaimerdenov B.A» balanced in energy and protein, in LP «Mambetov and Company» there is a lack of energy in the diet. The acid-base balance (pH) of the rumen of fistula animals is within the normal range of 6.5-6.8.
Herd reproduction is keeping the number of heads in a herd at the same level (simple reproduction) or increasing the number (extended reproduction). An increase in the number of heads in a herd is directly related to fertility, fertility and the quality of the offspring born. The reproductive ability of cows depends on many factors and is the main problem in the entire technological process.

LP «Mambetov and Company» only recently began to engage in animal husbandry. There, at the time of the start of the study, there was no milking herd, therefore, the heifers of the breeding age of the farm were given boluses when they reached a live weight of 320 kg or more in the amount of 174 heads.

During 2019-2020 heifers with fixed boluses were inseminated according to messages from the system, while the rest of the animals were inseminated by the method of 2-fold observation and determination of sexual heat by insemination specialists. After the offspring was obtained from the entire livestock, we conducted studies of the reproductive functions of the broodstock in this farm (Table 3). 

Table 3 - Comparative analysis of the reproductive functions of the broodstock in the LP «Mambetov and Company»
	Indicators 
	Control group (without boluses)
	Experimental group (with boluses)
	Norm

	Heads
	307
	174
	-

	Average age at first insemination of heifers, months
	19,1±3,9
	18,5±3,4
	18-19

	Conception in first insemination of heifers, %
	62,7
	73,2
	more that 60%

	Insemination index
	1,70±0,8
	1,3±0,4
	1,2

	Yield of calves for 100 heads, %
	94,9
	95,2
	not less than 95%

	Average age at the first calving, months
	28,1±5,2
	27,5±4,3
	26-28


Before the installation of boluses, only 65 heifers were inseminated on the farm, which is only 10% of the number of livestock on the farm. The goal of our project was to find a solution to the problems of such low reproduction rates. After a thorough analysis of the entire production technology in this farm, we found that the heifers had a clear overfeeding, their BCS was more than 3.75. As you know, the indicators of reproduction of cows directly depend on feeding. Due to the fact that the Simmental breed of meat and dairy direction, due to excessive feeding, there is a risk of a quick transition to a beef type of cattle than other breeds [32].

As a result of the study, it would be revealed that heifers are in optimal values ​​for all indicators, except for the indicators of the insemination index, conception in the first insemination and insemination of heifers up to 3 times. This suggests that the process of hunting detection and artificial insemination technology is not well established in the farm. For heifers, the insemination index should be within 1.2, for heifers on the farm, it was 1.5 ± 0.3. Conception during the first insemination of heifers shows that less than half of all inseminated heifers are inseminated - 47.1%. More than 90% of heifers on the farm must be inseminated up to 3 times insemination, here we see an indicator of 88.6%, which is an indicator that indicates the presence of problems in the farm.

As can be seen from Table 3, in heifers with boluses, all indicators are within the normal range for the studied indicators. Heifers with boluses inseminated 1.5 months earlier than all the others, and their insemination index was 1.3 ± 0.4, which is 0.4 less than that of heifers without boluses, while for heifers the value of this indicator should be 1, 2, and theirs was at the level of 1.70 ± 0.8. Due to a decrease in the insemination index in heifers with boluses, the conception rate at the first insemination was 73.2%, while in heifers without boluses it was 62.7% with a norm of more than 60%. Of course, this figure is within the normal range, but less than that of the experimental group by 11.5%. The calf yield on the farm is within the norm of 95%, and the difference between the groups is insignificant, since the calf yield depends on many factors, primarily on feeding. As noted earlier, overfeeding was noticed in heifers; after these recommendations, body condition decreased to 3.5-3.7, which is the norm for first-calf heifers. The average age at first check-in was also within the normal range in both groups. In general, the indicators in both groups are within the acceptable value, but nevertheless, in heifers with boluses, these indicators are better.  

Calving on dairy farms is organized so that they receive the same number of calves every month, and with them the level of milk produced during the calendar year remains the same. While we were receiving offspring from the remaining heifers, some heifers had already completed the first third of their lactation and were inseminated, due to which it became possible to study the reproductive indicators of first heifers, which are presented in Table 4. 

Table 4 - Reproductive indicators of first-calf heifers in the farm LP «Mambetov and Company» (n = 25)
	Indicators 
	Control group (without boluses)
	Experimental group (with boluses)

	Milk yield per 100 days, kg
	2080±52,3
	2123±37,8

	Insemination index
	1,62±0,8
	1,34±0,2

	Service period, days
	102±17,2
	78±8,4

	Conceptions in the first insemination of heifers,%
	43,2
	66,7

	Inseminated cows with up to 3 insemination,%
	90,2
	97,1

	Calving interval, days
	372,4±21,4
	348,5±19,4

	Reproductive capacity coefficient
	1,02
	0,9


For this experiment, the first 50 heads were selected, which by the time of the study had completed the first 100 days of the current lactation (25 heads with boluses and the same number without boluses).

Despite the fact that cows have a very small difference between milkings, the table shows that the insemination index for heifers with boluses is 1.34 ± 0.2, and for cows without boluses, 1.62 ± 0.8. Thus, the service period in the control group exceeded the lower norm for this indicator and amounted to 102 ± 17.2 days, while in cows with boluses it was 78 ± 8.4 days. 
The calving interval and the coefficient of reproductive capacity were calculated by the calculation method by adding the service period and the average duration of the gestation period of cattle (270 days). The interbody period to the end of the second pregnancy in the control group will be 372.4 ± 21.4 days, while in the experimental group this indicator is 348.5 ± 19.4 days due to a reduction in the service period. The coefficient of reproductive capacity in both groups is 1.02 and 0.9, respectively. While these numbers show very small differences, these numbers indicate that cows with boluses in less than 365 days can get another calf.

Studies have shown that the average age at the first insemination of heifers with boluses was 18.5 ± 3.4 months, and in heifers without boluses, 19.1 ± 3.9, and if new technologies for early insemination are applied starting from 14 months, then this indicator will decrease by an even greater value due to early insemination. The insemination index in heifers approached the norm of 1.2 and amounted to 1.3 ± 0.4, while in the control group it was 1.7 ± 0.8. In first-calf heifers with boluses, due to a decrease in the insemination index to 1.34 ± 0.2, the service period decreased, and with it the interbody period decreased to 348.5 ± 19.4 days, and the reproductive capacity coefficient was 0.9.

The next two farms, when the bolus system was installed, already had a milking herd, so the boluses were introduced to the lactating cows. These studies were carried out in the period 2018-2020. In Olzha-Sadchikovskoe LLP, 200 dairy cows were selected at different periods of lactation, not pregnant or with an established pregnancy of no more than 5 months, since the introduction of boluses is the same stressful procedure for cows as vaccination or blood sampling.

Michel A. believes that for the correct control of the fertility of heifers and cows on the farm, a more detailed list of indicators should be taken into account for a complete picture of reproduction [33]. According to the methodology of the scientist at «Olzha-Sadchikovskoe» LLP, we studied indicators that allow us to assess the reproductive function of cows (Table 5). 

As can be seen from the table, the levels of productivity of cows in the experimental and control groups differ slightly. At the same time, the difference is almost 520 kg. The insemination index for cows should be no more than 1.7, if it is more, it means that the farm has problems with the reproductive function of cows.
Table 5 - Indicators of cows’ reproductive function in «Olzha-Sadchikovskoe» LLP
	Indicators 
	Control group (without boluses)
	Experimental group (with boluses)

	Milk yield per 305 days, kg
	5836,8±125,25
	6355,6±125,6

	Insemination index
	1,95±0,2
	1,52±0,1

	Conceptions in the first insemination of heifers,%
	23,7
	43,4

	Inseminated cows with up to 3 insemination,%
	88,1
	94,7

	Calving interval, days
	401,6±2,68
	375,1±3,45

	Dry period, days
	56,5±1,20
	61,0±1,22

	Service period, days
	101,0±3,07
	91,9±3,12

	Calf yield per 100 heads,%
	93,8
	94,3

	Reproductive capacity coefficient
	1,05±0,22
	1,02±0,27

	Abortions,%
	4,3
	3,7

	Culling due to gynecological problems,%
	8,4
	4,1


The bolus system, due to the timely detection of cows in heat, made it possible to reduce the insemination index to 1.5 ± 0.1, while the average value for the farm reaches almost 2.0 (1.95 ± 0.2). Due to this, the percentage of conception in the first insemination decreases, in the experimental group it was only 23.7%, and in the group with boluses it was 43.4%. Almost all cows with boluses are inseminated up to the 2nd time, and the percentage of cows on average in the herd inseminated by the 3rd time is 88.1%. At the same time, an extended service period was observed in both groups, in the farm the first insemination falls on the 60th day of calving, and during statistical processing, the cows of the experimental group were in the lower limit of the norm 91.9 ± 3.12, on average for the herd it exceeds the norm by 11 days and is 101.0 ± 3.07.

This farm, despite the developed infrastructure, loses a large number of calves at birth, this percentage in both groups is below the norm of 93.8-94.3%, and the norm should be at least 95%. The fertility rate and the percentage of abortions were within the acceptable range. Culling due to gynecological problems is 2 times lower in the bolus group than the herd average, if the herd average is 8.4%, then in the bolus group this indicator was within 4.1%.

Similar studies of the reproductive function of cows were carried out in «Family Farm» LLP located in the Tselinograd district of the Akmola region. Since this farm has a small livestock, 30 heads of dairy cows, boluses were set for all cows, but studies of the reproductive function of animals were carried out before and after the installation of the bolus system (Table 6).
Table 6 - Indicators of cows’ reproductive function in «Family Farm» LLP
	Indicators 
	Control group (without boluses)
	Experimental group (with boluses)

	Milk yield per 305 days, kg
	3823±274
	4057±274

	Insemination index
	1,81±0,09
	1,33±0,05

	Conceptions in the first insemination of heifers,%
	37,3
	52,6

	Inseminated cows with up to 3 insemination,%
	84,3
	96,3

	Calving interval, days
	400,4±25,68
	379,0±23,18

	Dry period, days
	57,5±1,21
	63,0±1,23

	Service period, days
	114,3±7,1
	99,7±4,3

	Calf yield per 100 heads,%
	94,3
	95,8

	Reproductive capacity coefficient
	1,08±0,23
	1,04±0,11

	Abortions,%
	3,7
	3,3

	Culling due to gynecological problems,%
	5,8
	2,7


As you can see from the table, during the use of the bolus system, there is a slight (234 kg) increase in productivity. This could be influenced not only by the emergence of digital technology on the farm, but also by the improvement of infrastructure and feed supply. We were interested to see the difference between the fertility status of cows before digital technology and after, and there is a dynamic of improvement. The insemination index decreased by more than 0.5, before the introduction of the system it was 1.81 ± 0.09, and already with boluses it became equal to 1.33 ± 0.05. According to the veterinarian, this improvement is due to the system accurately detecting the hunting time, and the doctor inseminates after actually checking for heat. According to our calculations, the percentage of the first insemination reached 52.6%, and before the use of boluses it was only 37.3%. The farm had a high percentage of insemination before the 3rd attempt, and by the end of our research this figure had reached 96.3%. All other indicators improved following the insemination index. The calving period in the experimental group decreased to 99.7 ± 4.3 days, while earlier it was 15 days longer. The coefficient of reproductive ability decreased by 0.4 and amounted to 1.04 ± 0.11. Due to the fact that the farm has a small livestock, each cow is monitored very carefully, due to which such a low percentage of abortions and a high calf yield. Also, as in “Olzha-Sadchikovskoe” LLP, we observe that the culling due to gynecological problems has decreased by almost 2 times, from 5.8% to 2.7%.

For our basic farms, the average correlation coefficient between dairy productivity and fertility was +0.56, which confirms the results of many scientists. It is natural that high milk synthesis has a negative impact on the physiological health of the cow. By giving up the reserves of its own body for dairy productivity, the level of fertility of animals sharply deteriorates. The correlation between these two traits is negative, with an increase in productivity, the fertility level of cows decreases.

During the entire reporting period, we carried out a comparative analysis of the automated systems for monitoring the activity of animal movement for detecting sexual heat SmaXtec and Dairy Plan; in the control, we used the method of two-time observation of the manifestation of the stage of sexual arousal in animals. The research results are presented in table 7.

Table 7 - Insemination results of cows selected based on motion activity by SmaXtec and Dairy Plan systems
	Method for determination of sexual heat
	Period 

01.04. 2019 – 30.06.2019 (n=60)
	Period 

01.01.2020 - 03.04.2020

(n=28)

	
	n
	%
	n
	%

	Method of 2-time observation
	31
	15
	15
	28

	SmaXtec
	49
	23
	23
	60

	Dairy Plan
	35
	17
	17
	32


The research results show that during the spring-summer period 81.6% of cows from inseminated animals (n=60) showed signs of sexual arousal and were inseminated with the help of SmaXtec system, 58.3% of cows with the help of DairyPlan system, 51.7% of cows were observed. The results obtained in 2019 show that the SmaXtec system can increase the number of inseminated cows by 23.3-29.9%.
A comparative assessment of the effectiveness of automated systems in 2020 also showed that with streamlined herd management, the SmaXtec system, in comparison with the Dairy Plan, allows an increase of 23.3-28%, compared to the observation method.

by 29.9-32% the number of inseminated cows or 1.39-2.1 times.

The SmaXtec system provides a preliminary calving date after a pregnancy diagnosis. 24 hours before the onset of birth in cows, boluses signal a decrease in temperature, which allows the animal to be transferred to the maternity section, to provide qualified assistance during childbirth. The research results are shown in Table 8.

Table 8 - Results of determining the calving time by the SmaXtec system
	Days before calving
	n
	Pregnancy period
	Т
	SmaXtec

	
	
	
	
	n
	%

	1-2
	16
	281±4,3
	38,1±0,4 
	13
	81,3

	3-4
	15
	279±5,1
	39,2±0,3
	5
	33,3


As can be seen from Table 2, with the correct accounting of inseminated, tested cows for pregnancy, temperature control of animals with the help of SmaXtec system, the time of delivery was confirmed in 81.3% of cases, taking into account the temperature decrease. While the veterinarian, when transferring the animal to the maternity ward for 3-4 days, can be mistaken in 2 out of 3 cases, which further leads to the cost of labor, feed and other means that are spent on keeping the animal in the maternity ward. 

Thus, the results of using the SmaXtec system allow an increase in the number of inseminated cows in comparison with the Dairy Plan by 23.3-28%, in comparison with the observation method by 29.9-32% or 1.39-2.1 times the number of fruitful inseminations also allow determining the exact time of calving in 81.3% of cows. Thus, increasing the number of obtained offspring, products, reducing the number of sterile animals and other financial costs on the farm.

At the moment, the tendency in dairy cattle breeding in Kazakhstan is such that first heifers are not only inseminated the first time, but also do not come to hunt for a long time. This is influenced by many factors, and the first of them is the feed base, which does not meet the needs of the cows' organism, as well as the lack of qualified personnel who must control the technology of feeding and reproduction, or in other words, the entire production cycle. It follows from our research that digital technologies do not solve all the problems that arise in the production process, but they indicate problems that farmers themselves did not suspect. At the same time, using this tool correctly, you can solve these issues in a timely manner, avoiding irreversible consequences for the animal.
1.3.2 Transfer and adaptation of technology for remote control of the microclimate of the premises on a dairy farm
The effects of heat stress on productivity and reproductive performance have been documented by scientists such as Hansen P. J. and Arechiga C. F.; Wolfenson D., Roth Z. and Meidan R.; Kadzere C. T., Murphy M. R., Silanikove N. and Maltz E. [34-36].

According to Soydan E., Sirin E., Ulutas Z. and Kuran M. [37], the adverse effect of heat stress can negatively affect the reproduction of high-yielding cows, as well as reduce the level of high milk yield. Therefore, foreign scientists write that deeper studies are needed on the influence of seasons not only on reproductive function, but also on their productivity. Due to the heat stress of cows, not only fertility decreases by 20-30% compared to winter, but also productivity.

The formation of the microclimate in the premises for animals depends on a number of conditions: the local climate, the thermal and humidity state of the building envelope, the level of air exchange or ventilation, heating, sewerage and lighting, as well as the degree of heat production of animals, the density of their placement, keeping technology, daily routine, etc. etc.

Analysis and control of microclimate parameters was carried out using special SmaXtec Climate Sensor. This system measures the ambient temperature and humidity level in the room, and also has the function of early detection of changes in environmental conditions, the data is automatically sent to the information center on the server and is available for analyzing the condition of the cows in the barn.

Within the framework of the program implementation, using the SmaXtec Climate Sensor, data were collected and the state of the temperature and humidity conditions in the cowsheds of the pilot farms of «Family farm» LLP, Tselinograd district, Akmola region; «Olzha-Sadchikovskoe» LLP, Kostanay region, LP «Mambetov and Company», Mamlyutsk, North Kazakhstan region, PF «Shaimerdenov» Akkayyn region, North Kazakhstan region (climatic sensors were installed in 2020).

The microclimate parameters were measured 3-4 times three times a day: early in the morning from 5.00 to 7.00, then from 12.00 to 14.00 and from 19.00 to 21.00. The measurements were made with a special device VIT-1, a psychrometric hygrometer, while 2-3 zones in the barn were chosen according to the methodology: the place where the cows lie, where they stand, and the area where the staff is. Measured at three points. In the middle of the room, then in two diagonal corners. From the end walls, the distance is 3 m, from the longitudinal 1 m. Measured at the level of 0.6 and 1.5 m from the floor in the premises for adult livestock, in calves - by 0.3, then 0.7 and 1.5 m. These the control data fully matched the transmitted data from the SmaXtec Climate Sensor.

At the first stage, data collection and analysis of temperature and humidity fluctuations in livestock buildings in «Family farm» LLP were carried out in the winter-autumn period of 2019 (January-October). Graphical data of fluctuations in temperature and humidity levels are presented in Figure 4. 
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Figure 4 - Graphic data of temperature and humidity level fluctuations coming from the SmaXtec Climate Sensor («Family farm» LLP)
As it can be seen from the figure, the data is displayed in the form of a graph, where there are three curves denoted in blue, red and yellow colors. Blue indicates air temperature, red indicates indoor air humidity and yellow is an index of the ratio of temperature to humidity, the so-called THI index. Thus, in this case, the temperature indicators were rather low, down to -8 ° C, on February 6, 2019 and, accordingly, due to cold stress, the cows showed a decrease in milk productivity (average daily milk yield per cow - 12.3 kg, fat - 5, 09%, protein - 3.00%, the number of somatic cells - 231 thousand / ml), but in the following days, at almost the same temperature indicators, milk production indicators returned to normal (adaptation). Subsequently, in the summer, studies were carried out to study the influence of high temperature and, accordingly, the constituent air humidity on milk productivity. For this, data from the SmaXtec Climate Sensor was also monitored.

So in August 2019, at the LP «Mambetov and Company» of the Mamlyut district of the North Kazakhstan region, a high air temperature of + 27 ° C was recorded, exceeding the recommended limit of the norm (+ 23.5 ° C), which contributed to heat stress. This date falls on August 19, 2019 (Figure 5).

According to our observations, fluctuations in temperature and humidity also had an impact on the indicators of milk productivity, below in Figure 5 are data showing an increase in air temperature and changes in air humidity. 
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Figure 5 - Indicators of the climatic sensor in LP «Mambetov and Company» of the Mamlyutsky district of the North Kazakhstan region
In this farm, the average daily milk yield per 1 cow in August was 12.3 kg fat - 5.09%, protein - 3.0%, the number of somatic cells - 231 thousand / ml (control milking data on 08/20/19) ... In September, a second control milking was carried out - the data were normal, the average daily milk yield per cow was 19.91 kg, fat –4.0%, protein –3.22, the number of somatic cells –159 thousand / ml). These data suggest that animals tolerate low temperatures better than high temperatures. Based on the analysis of the readings of the sensors, it was found that at an air temperature in the premises above + 25 ° C, the effect of heat stress on the body of cows begins to appear.
In other farms, the readings of microclimate parameters did not deviate from the norm and, accordingly, did not affect the performance and health of animals (milk production, cases of animal diseases).

In 2020, studies were continued to study the influence of individual climatic factors on animal productivity using the SmaXtec Climate Sensor climate sensors.

When analyzing the data in LLP «Family farm», the temporary influence of climatic factors on the indicators of milk productivity was noted, albeit within very insignificant limits, which returned to normal the next day (Figure 6).

As can be seen from the figure, in May and June 2020, in LLP «Family farm» fluctuating temperature rises in the barns were observed. These fluctuations are associated with an increase in ambient temperature and insufficient preventive measures. As a result, due to high humidity and lack of adequate ventilation, an average heat stress was recorded on May 24, 2020, that is, the THI reached - 78.11. Subsequently, with the elimination of negative factors, the microclimate indicators returned to normal.
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Figure 6 - Graphic curve of climate sensor readout («Family Farm» LLP)
The registration of the influence of microclimate parameters on the productivity of animals was also registered at the LP «Mambetov and Company» of the Mamlyutsk district of the North Kazakhstan region. On average, in this farm, the air temperature for the period from 01/01/2020 to 09/30/2020 was 1.58 degrees, the air humidity was 78.5 percent, and the THI index was 37.5. At the same time, in May and June 2020, sharp deviations in climatic parameters were observed, which negatively affected milk production (Figure 7).
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Figure 7 - Indicators of the climatic sensor in the LP «Mambetov and Company» of the Mamlyutsky district of the North Kazakhstan region
These data confirm the fact that animals are more stressed at high temperatures than at low temperatures. Based on the analysis of the sensor readings, it has been established that heat stress in animals begins at an ambient temperature of about + 25 ° C / 77 ° F, and such high temperatures adversely affect the physiological state of the cows, which accordingly leads to a significant decrease in feed intake, therefore, to decrease in milk yield and decrease in reproducibility. The farms were given practical recommendations on active ventilation, transfer of animals to walking and feeding grounds, etc.

In other experimental farms, the readouts of the microclimate parameters corresponded to the readouts of the norm, no deviations were found. On average, the indicators corresponded to the following data: «Family farm» LLP of the Tselinograd district of the Akmola region, the average air temperature is 10.15 degrees, the air humidity is 85.1 percent, and the THI index is 50.0. In «Olzha-Sadchikovskoye» LLP of Kostanay region, Kostanay region, the temperature is 8.15 degrees, the air humidity is 79.1 percent, and the THI index is 34.1.

In order to adapt advanced foreign innovative technologies, the bolus system SmaXtec has been translated into the state language since September 2019. During this period, 1238 commands have been translated, in terms of words it will be more than 5000 words, also this volume has been translated into Latin. The bolus program is constantly updated, so that weekly scientists translate about 5-6 commands.  
1.3.3 Development of an experimental sample of equipment for remote control of identification, control of live weight of cattle in pasture
Targeted breeding of young cattle of dairy breeds includes preparation of animals for long-term operation and milk production. Additional costs for improving their feeding and keeping are repeatedly covered by calving at an earlier age and increasing the productivity of cows later. Therefore, raising heifers to repair the herd should only be intensive. One of the most important indicators of young cattle development is its weight. In order to get the maximum accuracy of the weight of cattle, weighing should be done repeatedly, using conventional industrial scales or more advanced electronic devices. The weighing should be carried out regardless of the location of the animals, be it a farm or remote pasture. 
A big leap forward in the technological development of cattle breeding has been played by the introduction of radio frequency identification tags. The use of RFID systems has contributed to the development of the concept of precision cattle breeding. Intensive research into automatic weighing systems for cattle using RFID has led to new developments.

The Australian company TRU-TEST is developing systems for measuring the weight of cattle when the animal passes through a special gate [38]. The TRU-TEST data collection system assumes direct control and close presence of the operator when measuring the weight of the cow. The group of automatic systems using LF RFID and stress-free animal weighing include: GrowSafe and Intergado (Appendix D).

The Canadian company GrowSafe is also developing systems for automatic data collection from cattle: weighing stations and feeding sites [39]. The systems are equipped with RFID antennas for reading ear tags. The watering and weighing station is equipped with electronic scales and sprayers. Intergado is a Brazilian system that also uses RFID to monitor cattle [40]. The scales are built on load cells that constantly weigh food and water. When an animal visits the feeder, the system records its RFID tag and arrival, exit and consumption times.

GrowSafe and Intergado are the closest analogues to each other, they were originally designed for indoor use, but it can be installed on pastures too. In free-range cattle breeding, it is also necessary to provide for the safety of equipment from vandalism.

The experimental sample of equipment for remote control of identification, control of live weight of cattle developed by us within the framework of this program is a system consisting of hardware and software elements for precision animal husbandry aimed at obtaining information about the weight of an animal, the number of approaches to watering, time and duration drinking, and the ability to spray animals in order to protect them from insects. Based on world experience and applied infocommunication technologies, a structural diagram (Figure 8) of the hardware part of the experimental sample of equipment for remote control of the live weight of identified animals in the process of feed consumption has been developed.
To organize the identification of animals, a UHF RFID tag reader is used. For weighing, strain gauges are used. To connect the platform with the information system, several channels are organized: via LoRaWAN, via GSM (backup), via WiFi (for wireless configuration of the controller module). The solar power plant provides autonomous power supply in the field. The dotted line indicates elements that may not be included in the package, their exclusion or addition depends on the place of installation of the equipment, as well as the level of functionality.

When developing the platform design, similar solutions were studied, data on the weight and height of local cattle and technical parameters of attachments installed on the prototype of the metal structure were collected. 
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Figure 8 - Structural diagram of telemetry data collection system from cattle at water consumption
The main structure (version # 2) has a straight cut for easy support to any drinker on the farm (Figure 9). The previous version installed in LLP «Family Farm» Karamendy batyr, and the one that has undergone changes is presented in the figures in Appendix D. For greater accessibility to the load cells located on the lower part of the platform, a different approach to weighing is applied than in the GrowSafe Beef solution. From the experience of Canadian manufacturers, the entire structure was on strain gauges, which complicated calibration and the ability to quickly work with the sensors.

In the developed platform (Version No. 2), only the pallet, on which the animal stands, exerts pressure on the load cells (Figure 10a).
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           a)                                          b)

Figure 9 - 3D models (a) and manufactured (b) version №2 of the experimental sample

The design of the load cell mounts is selected in such a way that during assembly there is access for mounting all bolted connections. After developing the shape, the thickness of the sheet steel was selected and a statistical analysis of the supports for strain gauges was carried out for deformation, where the deformation of two types of support fasteners (upper and lower) under a load of 2000 N did not exceed 0.01 mm, which will allow us to be confident in the readings issued by the strain gauges at full load from the weight of the cow (Appendix E.4).

The projected design of the balance (Figure 10) is made of sheet material, which allows to reduce labor costs during manufacture. The technology of fastening each part has been developed to facilitate easy and convenient assembly of the structure and reduce welding. Most of the work is carried out by bending sheet parts and laser cutting. During the pre-assembly process, the necessary changes were made to the assembly drawing.
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Figure 10 - Drawings of the experimental installation, version №2
The electronic part of the device has been placed. The locations for the installation of batteries for autonomous power supply and a barrel with liquid for spraying animals while drinking have been determined (Appendix E.5).

In conditions of high humidity, temperature extremes and animal interference in cable channels, the electronic part was completely hidden from external factors. The layout of the box with electronics has been developed (Appendix E.5), metal cable channels are provided, with the impossibility of animal access and the formation of condensation. The box corresponds to the IP65 sealing class to protect electrical equipment from the penetration of solid objects and water in accordance with the international standard IEC 60529 (DIN 40050, GOST 14254-96). A box with electronic components and an antenna is located in the upper part of the platform, covered with vinyl, to restrict access, while in order not to introduce additional signal attenuation, plexiglass is fixed on the side of the «conditional input» for viewing.

For successful reading, the UHF RFID antenna is placed at the required angle (Appendix E.5), this is an additional measure to eliminate false readings of the ear tag when placing several platforms side by side or facing each other. Optimal, taking into account the circular polarization of the antenna, is to place the antenna at an angle of 45 ° with a gain of 9dBi. 

According to the block diagram, four TAL214A strain gauges are connected through the GoldShine SS-4 / S equalizer to the Arduino controller. TAL214A load cells are designed for 350kg, which allows the platform to weigh up to 1400kg in total. Calibrated, measured step 0.05 kg. To receive and interpret data from strain gauges, code was written in the Arduino Wiring programming language, which is used when writing in the Arduino IDE development environment. The weights are sent to the main controller of the Raspberry Pi system via the RS-232 I2C port. Calibration in progress, measuring step 0.05 kg is achieved.
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Figure 11 - Block diagram of the platform hardware
According to the diagram (Figure 11), a 9dBi UHF RFID antenna is connected to the integrated CF5300 reader to receive identification data from an RFID tag (ISO / IEC 18000-6C EPCglobal Class 1 Gen 2), and then transfer it to the Raspberry Pi processor. Since the UHF RFID (ISO 18000-6) technology is used for frequency identification, the range of which significantly exceeds the often used LF RFID (ISO 11785) in range, antennas with different gain values ​​were experimentally tested (Appendix F). Based on the tests, the ratio of the operating range to the radiated power of the antenna was obtained, taking into account the overall reliability of identification.

After processing the received data, the Raspberry Pi sends the data to the cloud server. The built-in WiFi module in the Raspberry Pi 3 single-board computer is used as a working communication channel (Appendix G)

To organize communication with a remote connection, the LoRa32u4 II module is used, also, to send the final data, a GSM / GPRS connection is used.

A power supply system for the experimental installation has been developed, which assumes, in the presence of a central power supply, to use a standard power supply from the network (220V, 50Hz), in the absence of such power, to use a solar power plant with an area of ​​photo panels S = 2 m2, a battery (12V 100Ah). A DC / AC inverter is used to obtain alternating voltage (Appendix G).
The platform is equipped with the function of spraying animals in order to protect against insects, when installed outdoors. On the basis of theoretical and laboratory studies, the designs of fan nozzles have been developed, which make it possible to obtain the required degree of dispersion, the active part of the torch and the spray angle. The optimum degree of dispersion for nozzles, depending on the size of the outlet nozzle, is achieved with the following parameters: air pressure from 0.8 to 1 atmospheres, water flow rate from 2 to 2.5 l / min. The structural diagram of the cattle spraying plant is shown in Appendix H.
Most of the code is written using Python 3.7. The algorithm developed and applied on version №1 (Appendix I) has been changed, and represents two parallel streams. One - performs identification, weight measurement, spraying and recording into the database. The second is the work on processing and storing data in the Raspberry Pi single-board computer and sending information to the server (Figure 12).

Program listings are presented in Appendix J.

The database is generated in the Raspberry Pi and has the following: The unique cow ID is used to mark the raw data, to denote the processed data and the main cow database. This scheme is used to more efficiently use the space on the internal memory of the scales themselves. Further, the data is transferred from the main base to the server via the Internet. The server address is 194.4.56.86:8501 where 8501 is the JSON packet receiving port. This package contains the following information «Cow ID», «Cow Weight», «Time Stamp», «Scale Designation». Thus, the weight given on the server is displayed for each cow's approach to the watering hole.
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Figure 12 - The main algorithm of the system control program
For repeated experimental testing of the developed experimental sample for determining live weight and identification, the dairy farm LP «Mambetov and Company» was chosen, 86 heads at the age of 10-12 months, contained in one pen, were identified as an experimental group. Installation of two systems (version №2) to the existing drinking bowls was carried out, all the necessary networks are connected (Figure 13).
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Figure 13 - Installed platforms in LP «Mambetov and Company»
In the process of assembling and installing the scales directly at the installation site, it was decided to make a number of design changes and additions. Such as: replacing the "false ceiling" material to increase the stiffness of the ceiling and prevent damage to the electronics by cows; smoothing out some sharp corners of structures and parts to reduce the risk of injury to animals; changing the type of bolted connection to significantly reduce the time for assembly of the structure. It has also become necessary to construct structures to fencing access to the drinker, bypassing the cows' weighing cabin, which in turn provides improved coverage of data collection. The drawings of the parts of the "false ceiling", behind which all the electronics are located, have been redone (Appendix K). Instead of sheet metal parts, 2mm sheet metal parts were designed and manufactured with windows covered with vinyl, which allows radio waves to pass through without obstruction. This solution, in turn, will reliably protect the electronics from possible mechanical impact from animals.
During the installation of the platform, protruding edges of the parts of the scales were noticed, which could harm animals to one degree or another. All the shortcomings were eliminated with an improvised tool and changes were made directly to the drawings, to prevent this in subsequent assemblies (Appendix K).

For greater coverage of the livestock of the pen and exclusion of the formation of crowding of animals at the platforms, it was decided to install them on different sides of the pen, that is, one drinker for one scale. Since the width of the drinker significantly exceeds the width of the scales (1.5 meters versus 0.6 meters), it became necessary to develop drawings for the details of the "fence". Drawings were developed and structures were manufactured to fencing access to the drinking bowls (Figure 14). 
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Figure 14 - Drawings of the installation of scales for the drinker on the 

farm LP «Mambetov and Company»
To reduce the time and ease of assembly, the bolted connections of the structure used in the first versions were replaced (Appendix K). Through "round" holes in the attachment points of two (or more) parts were replaced with longitudinal ones, which made it possible to compensate for the divergence of the axes of the holes. Nuts were welded into the prepared hex holes of the internal parts. These changes reduced the assembly time from 90 minutes to 30 minutes.

Based on the results of the tests carried out, the design of an experimental sample of equipment for remote control of identification, control of live weight of cattle in a pasture or indoors was improved (Appendix L). Additionally, design drawings were developed for fixing solar panels, a battery box and a voltage converter unit.

After launching the platform on the experimental farm, it connects to the Internet with a more stable wireless communication channel (WiFi, LoRa, GSM / GPRS) and sends useful data to the server at http://194.4.56.86/.

To receive data from the weighing installation, the IT group has developed a REST API web service that receives data in json format, an example of a request body:

{    AnimalNumber: "KZC154000000",

    Date: "2019-12-16T13:15:00",

    Weight: 332.5,

    ScalesModel: "Mambetov 2"}

In the database, the information is saved to the evt_Weighing table, which stores weighing information, and the BaseEvent table (general event information), associated with the reg_Cow table (animals) (Figure 15).
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Figure 15 - Database «Weighing» on the server
An example of data received from a weighing machine stored in a database. In the herd management system, information is available for viewing in tabular form, as well as in the form of diagrams (Figure 16).
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Figure 16 - Data obtained from the experimental equipment installed at the dairy farm LP «Mambetov and Company»
Comparing the developed platform with existing equipment, it can be noted that the system proposed here has the advantage of being easy to install with existing drinkers, both inside the farm and in the open pen, as well as low cost. The use of UHF RFID allows the new ISO 18000-6 standard to find greater application, the design of the antenna mount makes it possible to choose the right angle and thereby achieve the required reading quality at low power values. The use of the LoRa standard as a transport medium, in the field, solves the issues of the lack of cellular communication networks and energy savings.

The functionality is actually also unlimited by the data already received, due to the use of a single-board computer, it becomes possible to expand data storage and analytics within the platform, which in conditions of poor communication may be relevant. Components can be replaced in the platform, without significant changes in the design and program, the system can be supplemented with new types of sensors and actuators, improving its functionality.

Given the low power consumption, the platform can be used in various conditions for grazing animals. An important feature is the integration into the developed software «Herd Management».
1.3.4 Development of an experimental sample of universal equipment for automatic recording of milk productivity
At the moment we are witnessing the rapid development of dairy cattle breeding in Kazakhstan. A large number of imported dairy breeding cattle are imported into the country. For the correct management of dairy cattle breeding, it is necessary to keep records of milk production received from these animals. At the same time, accounting for milk production is important for both breeding farms and non-breeding farms.

In Kazakhstan, dairy farms with a developed infrastructure, that is, having computerized milking parlors, occupy only 15% of the total volume of farms, while the remaining 85% use milking in milk pipelines or mobile barrels, since they use tethered housing in winter and grazing in summer. The milk productivity of dairy cows is assessed for 305 days of lactation; this registration is possible only during control milking.

Often, small farms do not perform control milking, since this procedure is quite laborious, and the assessment of milk productivity is conditional.

All automatic accounting systems for dairy products (milking systems) can be conditionally divided into three groups: one milking box with one robot and one arm; a robotic system consisting of several milking boxes served by one robot with one arm; a system equipped with two or three robots, each of which serves several milking boxes. However, in Kazakhstan, for relatively small farms with low profits, expensive solutions like a robotic «carousel» are illogical. Therefore, the use of mobile milking machines remains popular. 

The equipment under development for automated metering of milk production is a device with a hardware-software module that collects data on the milk yield of an identified cow, performed by a mobile milking machine, and sends the data automatically via a wireless communication channel. 

Known devices [41-44], when measuring the amount of milk supplied during milking, do not produce individual automatic accounting of milk yield with identification of the cow during milking. A close technical solution to the device under development is the CM-16 (I) milk meter [45]. The disadvantage of this device is that in the accounting process, human participation is required to fix the meter readings and the lack of integrated methods for cow identification, except for visual. In the context of digitalization and automation of technological processes in agriculture, the use of mobile milking installations without milk metering devices with automatic transmission of meter readings becomes ineffective, requiring additional man-hours, which reduces overall productivity.

To achieve a positive effect, the developed automated milk production metering device performs several actions: RFID cow identification, milk yield recording, data processing and control of milk meter processes, data transmission via a wireless channel. 

The automatic metering device for milk production (Appendix M) consists of a plastic box (100x100x50mm) with an installed Arduino Mega controller and an expansion board, a counter cup with a reed switch, an RFID antenna holder. The expansion board consists of a LoRa transceiver module, two LEDs, transistors, a LoRa antenna connector, a reed switch connector, resistors, a power connector, and an RFID reader. A schematic diagram of the expansion board has been developed (Appendix N). The device is controlled by the Arduino Mega controller. The control program is written on the basis of the developed algorithm (Appendix O). Listing is given in Appendix P.
Radio frequency identification is performed by an LF RFID tag reader and an antenna, with an operating frequency of 134.2 kHz, fixed on a special holder. Data from the reader via the UART interface goes to the microcontroller of the electronics unit. The electronic control unit is a platform with a microcontroller and an expansion board with a LoRa protocol transmission chip and an RFID reader. In addition to the data from the reader, the microcontroller receives data generated by a reed switch located in the working cavity of the glass, fixed on the body.

When power is applied to the microcontroller, all modules of the device are configured. After configuration, the device goes into the waiting mode for data from the RFID module. After receiving identification data from the RFID tag, the microcontroller switches to the pulse counting mode from the reed relay. The system performs an empty cycle until the first relay pickup occurs. In the interrupt handler, the microcontroller reads the state of the reed switch every 0.01 second, and if the reed switch is open, the open time counter is incremented, the closed time of the reed switch is reset to zero. Otherwise, the time of the closed state of the reed switch is incremented, if the reed switch is closed for more than 60 seconds, the program gives a signal to change the state and switch to the processing and data transmission mode. Using this logic, unnecessary operator actions to stop the counter are excluded. In the mode of data processing and transmission, the controller converts the received data into liters and sends information about the time, quantity and duration of milk yield via the LoRa wireless interface to a remote server. The block diagram of the operation algorithm of the device is given in Appendix P. The device is powered by a «Krona» battery. 

After testing the device under development on the farms of LP «Mambetov and Company» and «Family farm» LLP, a modification of the universal equipment for automatic accounting of milk productivity was carried out. As a result of improvements, the board of the device control controller, data analysis from the FRID reader and the reed relay has been changed. The LF RFID reader with a frequency of 134.2 kHz was replaced with a UHF RFID with a frequency of 868 MHz. The algorithm of the program has been improved (Appendix Q). The listing is given in Appendix R.

The use of the developed equipment for automated accounting of dairy products will allow obtaining operational and strategic data on the productivity of individual cows, using inexpensive mobile milking installations, thereby increasing the productivity of dairy cattle, reducing the time for obtaining data on milk yield, and obtaining the ability to extract additional data (time, duration, quantity milking) required to report the performance of individual cows.

1.3.5 Development of a software product for the organization and control of infectious and non-infectious diseases of cattle
Creation of an electronic database on the main diseases of cattle, infectious and non-infectious etiology. 
An electronic database on the main diseases of cattle has been formed, which is used as initial materials for the creation of a veterinary reference book and a system for preliminary diagnosis of the disease. As a source for the disease database, we used specialized modern educational and scientific literature of foreign and domestic authors. When forming the database, the modern achievements of veterinary science were taken into account regarding the diagnosis, treatment, prevention and elimination of animal diseases. Also, for individual diseases, factual materials collected locally (in livestock farms of the Republic of Kazakhstan) were used. These are materials on the clinical and pathoanatomical picture (photographs), especially diagnostics, methods of treatment, etc. (Figure 16).
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Figure 16 - Database on infectious diseases of cattle
As an encyclopedic and reference material, such data have been accumulated as: definition of the disease, etiology (causative agent), epizootological data (for infectious diseases), clinical signs (by species and sex and age groups of animals), pathological changes, diagnosis and differential diagnosis (with the selection of pathological materials and laboratory research methods), treatment methods, prevention (immunization) and control measures (for infectious diseases).

In total, a database of 85 main nosological units was formed during the study period. Reference material is formed in the form of text files with illustrations of individual clinical and pathological pictures of diseases in the form of drawings in JPEG format.

For the system of preliminary diagnosis of the disease, the database was formed in the form of Excel tables. Each nosological unit was ranked and differentiated according to the developed indicators, depending on the manifested clinical signs, pathological changes in various organs and systems.
Creation of an electronic database on the algorithm of actions for the prevention and elimination of agricultural animals’ diseases of infectious etiology, in accordance with current legislation. 
Within the framework of the project, 22 action algorithms have been developed for the prevention and elimination of infectious diseases such as anthrax, foot and mouth disease, tuberculosis, brucellosis, rabies, pasteurellosis, infectious rhinotracheitis, trichophytosis, leukemia, colibacillosis, salmonellosis and rickettsiosis of cattle, as well as against such parasitic diseases as thelaziosis, cysticercosis, eimeriosis, trichomoniasis, hypodermatosis, anaplasmosis, echinococcosis, moniesiasis, dictyocaulosis, sarcoptoidosis and demodicosis.

The generated database consists of text files, in which the algorithms of action for prevention and elimination for each introduced disease are described (Figure 17). Instructions for preventive and antiepizootic measures carried out in safe and disadvantaged areas are described.

Depending on the disease, the algorithms of actions describe in detail quarantine and restrictive measures in disadvantaged areas, preventive measures carried out to prevent the penetration of the disease into a safe territory.
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Figure 17 - Template for forming an action algorithm

on infectious diseases of cattle

Creation of an electronic database of veterinary drugs included in the Register of Veterinary Drugs of the EAEU countries. 
The formation of veterinary drugs electronic database (vaccines, serums, immunostimulants, antibiotics, hormones, anthelmintics, anti-inflammatory drugs, etc.) was carried out in accordance with the state registers of the countries, members of the EAEU (Kazakhstan, Russia, Belarus, Armenia and Kyrgyzstan).

Detailed information about the drugs (trade name, purpose, active ingredient, dosage, compatibility, etc.) and their analogues were collected from open sources, from official data of manufacturers, dealers and veterinary pharmacies, scientific publications, and consumer recommendations.

In total, during the reporting period, 415 veterinary drugs were entered into the database, including 61 ones used in surgical diseases, 105 ones used in obstetric diseases, 149 vaccines and serums against infectious diseases, 43 antiparasitic drugs and 57 drugs used mainly with internal non-infectious diseases of animals.

For convenience in entering and using the collected information in the created software product, the data on veterinary drugs were compiled in the form of tabular data (Figure 18).

[image: image24.png]Mpenapar o | [x|[2 | [@]2] | neor

‘ MoucKoBbI 3aMpOC...

gl

TOPFOBOE HA3BAHME MPEMAPATA Y

126 ®apowyp Fona B (FarrowSure

| GOLD B) sakuuna nporvs
napeoBMpo3a, POXY 1

nenTocnuposa ceure

OBLUEMPUHATOE HA3BAHVE MPEMAPATA T/

®apowyp Fona B (FarrowSure GOLD B)
BaKUVHa NPOTME NAPEOBNPO3a, POXM 1
nenTocnuposa ceume

®OPMA BHIMYCKA Y

Smynbcus

HASHAUEHVE MPEMAPATA T

AN NPOGUAAKTYIKY NPOTVE
NapBoBIpo3a, PO 1
nentocnuposa ceurel

BIA MPENA

Bakumra

E





Figure 18 - Veterinary drugs registry interface
The database of veterinary drugs is formed in such a way that when it is used as a tool for a software product (Appendix S), the information available in the database can be regrouped, depending on the request of the prescribing specialist for the drug (therapeutic, diagnostic, prophylactic, etc.); by type of disease (brucellosis, viral diarrhea, abscesses, mastitis, bronchopneumonia, etc.); by chemical classification (antibiotics, sulfonamides, etc.); by manufacturer, etc. 

Creation of an electronic database of veterinary and sanitary facilities with their characteristics, description of activities and types of services. 
The database formation of veterinary and sanitary facilities was based on the geographical localization of model livestock farms organized within the framework of the Program being implemented. In particular, data were collected on individual veterinary and sanitary facilities located in the Kostanay region and the city of Kostanay (Kostanay region), the Mamlyut region and Akkayyn regions and the city of Petropavlovsk (North Kazakhstan region), as well as the Tselinograd region (Akmola region) and the city of Nur-Sultan.

Veterinary and sanitary facilities database includes state and private veterinary laboratories, district and city KSE «Vetservices», veterinary pharmacies, clinics, slaughterhouses, burial and disposal facilities, etc. When each object was entered into the database, their condition was assessed by direct visits to this object, where the state of the object for veterinary and sanitary purposes was studied, with a detailed entry into the database of the types of work and / or services that this or that object can carry out. Also, on the spot, the production capacity, material and technical base, the competence of specialists, veterinary and sanitary and environmental requirements, etc. were assessed.

In total, for the reporting period, a database was formed on 75 objects of veterinary and sanitary purposes, including: in Kostanay district and Kostanay city - 36 objects, in Mamlyut and Akkayyn districts of North Kazakhstan region - 21 objects, in Tselinograd district and Nur -Sultan - 18 objects (Figure 19).
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Figure 19 - Template of an electronic database for veterinary and sanitary facilities located in the Kostanay region and the city of Kostanay
The database includes: 5 state and 2 private veterinary laboratories, 14 veterinary pharmacies, 5 veterinary organizations for the sale of veterinary products and the provision of consulting services, 15 veterinary clinics, 1 veterinary office, 15 slaughter points, 4 slaughter sites, 8 meat and milk processing enterprises, 2 Bekkari pits and 4 state veterinary stations.

All information on veterinary and sanitary facilities entered into the database is compiled in a single format, with the entry of all collected information. As can be seen from the figures, such data as the full name of the organization, address and contact information, a brief description of the type of activity, the services provided, a photo of the object are entered into the base being formed.

Also, based on the nature of the activity of the object being introduced and the types of services they offer, for some objects, more detailed data about the field of activity, the list of services and the conditions for their provision, the cost of services, etc. are generated in separate files.

For the centralized storage of information, a relational database and a web interface have been developed that provide for the possibility of entering and storing information on veterinary diseases, veterinary drugs, veterinary and sanitary facilities and algorithms for the prevention and elimination of especially dangerous cattle diseases (Figure 20).
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Figure 20 - User interface of the «Electronic Veterinary Database»
The domain name www.vetbase.kz has been registered, the database is accessible via the Internet on the project servers. REST API web services have been developed to integrate the database with a mobile application for veterinary specialists «Veterinarian Tablet».

A mobile application «Veterinarian Tablet» has been developed to support the work of a veterinarian directly on the farm, providing him with background information, the ability to view detailed information about the livestock of the farm, register veterinary measures directly at the site, the ability to diagnose diseases by symptoms and view reference information.

The application allows you to register 10 types of veterinary operations (Figure 21): vaccination, prophylaxis, registration of symptoms, blood sampling, reaction to tuberculin, isolation (quarantine), input of laboratory test results, registration of a diagnosis, prescription of treatment, registration of performed procedures, followed by their transfer to the central database, if there is an Internet connection.
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Figure 21 - Examples of application interface: main menu, interface for viewing information about the animal, vaccination registration form

The application also provides background information on diseases, veterinary drugs and veterinary and sanitary facilities entered in the «Electronic Veterinary Database» (Figure 22).
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Figure 22 - Interface for diagnosis of diseases by symptoms, viewing the disease directory
The authorship certificate for the computer program «Mobile application Veterinarian Tablet» was received - certificate No. 10924 dated June 16, 2020 (Appendix T).

Testing the infectious diseases diagnostic function showed an improvement in diagnostic results for 12 out of 16 examined infectious diseases: for leukemia (8.64 times), tuberculosis (7.41 times), anthrax (3.43 times), rotavirus infections (3.13 times). In the case of rotavirus infections, the developed veterinarian tablet made it possible to correctly diagnose the disease in 25% of cases, despite the fact that without using the tablet, not a single subject noted the correct answer. For the following diseases, a decrease in the quality of diagnosis was noted: brucellosis (by 0.6%), rabies (by 8%), infectious rhinotracheitis (by 18%), salmonellosis (by 12.5%).

The developed mobile application was installed on the mobile devices of veterinary specialists of experimental farms, training on the application was carried out, and recommendations for their further improvement were received.
A PhD thesis was prepared by O. Shopagulov on the topic "Development of an expert system for solving problems of veterinary science (on the example of a dairy farm in Northern Kazakhstan)".  The dissertation is devoted to the development of an intelligent system for solving problems of veterinary science (in particular, the symptoms analysis and correct diagnosis formulation. This expert system will be created on the example of a dairy farm in Northern Kazakhstan.
1.3.6 Development of the software product «Herd Management», with the collection of automatic and semi-automatic zootechnical data, productivity
Every day the farm needs to record a lot of events that are somehow related to production processes, this data in the accumulation will serve as a basis for solving problems. Automating the recording of this data is a major challenge in digital technology, because it takes a long time to record these events in programs that farmers work with every day (Dairy Plan, Afimilk, IAS, etc.). For this reason, we have created a «Herd Management» software product that integrates with all the technologies and developments used or created in this program, and it is also integrated with Dairy Plan, SmaXtec, Feed Net.
In the course of the program implementation, ICAR recommendations were studied, as well as various software products for dairy herding accounting and management, such as Dairy Plan, AfiMilk, Dairy Comp 305, Dairy Comp 305, Dairy Housing Association, articles on this topic, the architecture and the terms of reference for further development of the software product were developed.

The central system of «Herd Management» software product has been developed: a database structure (MS SQL Server) and a web interface (based on the eXpress Application Framework, ASP.NET) have been developed. The system provides for the input and storage of data on the livestock of animals, as well as the ability to edit reference books and registers. Authorization in the system is carried out by login and password. The developed system provides for login by login and password into a customizable system of rights and roles, which allows to regulate user access to data on households, as well as access to individual data objects and system functions. Figures 23 and Appendix T (A) show examples of the user interface.

Possibilities have been developed for recording data on lactations, both for manual input and for automatic updating from the data of daily milk yields: lactation days, milk yield per lactation, milk yield per 305 days, fat per lactation, protein per lactation. 
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Figure 23 - User web interface (animal card index)
The software product provides for the forms required to record breeding and zootechnical works. In terms of livestock registration, the following information is provided: animal sex, identification number, nickname, inventory number, additional numbers (foreign, tattoo, brand, RFID-tag number, bolus number, chip number), breed, breed, line, family, color, ancestors (father, mother), birth information: date of birth, country, place of birth, ease of calving for the mother, keeping group of the animal, as well as information about offspring and a list of events related to the animal.

In the process of creating an electronic database of zootechnical data on animals, 9 reference books and classifiers were formed. There are 4 registers: counterparties (individuals and legal entities), farm employees, herds, groups of animals.

Registration of the following zootechnical events (operations) has been developed: hunting, insemination, pregnancy check, starting in a dry place, calving, weaning, castration, leaving, moving, milk yield, as well as veterinary operations: allergic studies, blood collection, vaccination, prevention, treatment prescription, isolation of the animal (quarantine).

As part of the development of the «Herd Management» software product, a set of modules (application programs) has been developed to automate data analysis processes and optimal production organization: a designer of custom automated reports, a designer of custom analytical panels, a farm task planner, a notification module. The developed report designer allows you to create reports in accordance with the user-selected settings of the data source and design style. When working with the constructor, the user operates with the concepts of the subject area, such as: animal, lactation, operation, etc. An example of the generated report is shown in Figure 24.
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Figure 24 - Example of a custom report 

To build analytical panels, a designer has been developed that allows the user to create their own automatically generated charts. Analytical panels can consist of one or more charts at the request of the user. The system allows you to create several types of standard charts and tables, for example, as: pivot table, bar chart, tree chart, pie chart, scatter chart (Appendix T (B)).

Also, «Herd Management» software product provides a built-in task scheduler for planning and monitoring the current work on the farm with displaying reminders of upcoming work in the application web interface (Figure 25).
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Figure 25 - Farm task planner
In addition, integration with the FEEDNET system was carried out to automatically receive data on the preparation of feed mixtures and distribution of feed by groups of animals using the example of the experimental farm LP «Mambetov and Company». The data received from third-party systems is stored in a common database and can also be analyzed by means of the software product.

A web service for automatic data reception from an experimental installation for remote control of live weight of animals has been developed and tested in experimental mode. For each animal, the service accepts an RFID tag number, date and time of weighing, live weight and scale model. The software product allows you to view and analyze the data of the primary weight accounting in a raw version, or with averaging over a day (week, month).

The analysis of primary accounting data in pilot farms carried out in Dairy Plan and AfiMilk. Problems were identified and recommendations were given on registration of identification numbers of animals to ensure the possibility of integration with the developed software products. The possibilities of these programs for generating reports for data uploading have been studied.

The author certification for the computer program «Software product Herd management» was received - certificate №11055 dated June 22, 2020 (Appendix T).
 1.3.7 Development of software for informatization and digitalization, analysis and optimization of business decisions
The formed database, after statistical processing, is used in modeling production and market processes to optimize management decisions in dairy farming. The highest milk productivity in basic farms is distinguished by animals that calved in the winter-spring period, the lowest in the summer-autumn season. The economic value of a dairy cow depends on its productive age, and the relationship is parabolic. Animals of 3-6 calving are distinguished by the highest productivity. The prices for sold milk are characterized by a sufficient degree of variability even within individual months: the coefficient of variation, calculated as the ratio of the standard deviation to the mean, is in the range of 0.13-0.20; accordingly, the stability coefficient fluctuates in the range of 0.79-0.87, depending on the month. In general, there is a relationship, and the inverse, between the dynamics of prices for products and the distribution of calving (and, consequently, the distribution of production volumes) by seasons.

The change in the price of sold milk follows the change in production volumes, reaching a minimum in the summer months and a maximum in the winter season. This circumstance is mainly explained by the fact that the largest number of calving occurs during the winter stall period. Considering that the productivity of a calving animal reaches its maximum in 2-3 months and is maintained at this level for some time until its decline before launch, the largest volume of milk enters the market in the summer season, which is the reason for the price decline during this period. In general, it should be noted that the season of price reduction follows the period of mass calving with a lag of 3-4 months due to the biological and organizational characteristics of the industry. The above features of dairy cattle breeding require their consideration when modeling production and economic processes in the industry and searching for optimal management decisions. 

Development of an application program to optimize herd turnover, taking into account production and market conditions. 
The results obtained: a database management algorithm was built to automate the processes of registration, updating, adjustments, replenishment. The database is organized according to a conceptual structure describing the characteristics of this data and the relationship between them, and is designed to meet the information needs of dairy managers.

In the system of tasks of economic planning in dairy cattle breeding at the enterprise level, the central link is the task of optimizing the distribution of calving by periods of the year. Due to the nature of the industry, the optimization of the sales strategy of products is solved simultaneously with the task of optimizing the strategy of production of products, taking into account seasonal factors. The structure of the database corresponds to the structure of the main model of production processes in dairy farming - distribution of calving by seasons. 
A complex of statistical models of relationships between productivity (income) and production and market parameters (characteristics) in dairy farming has been developed and tested.

Completed work on the assignment:

1) a mathematical model of the change in the productivity of a dairy cow by lactation periods has been developed. The model uses a function like: 
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The calculation of the parameters is based on the use of such characteristics of lactation as its duration
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The forecast error of the distribution of productivity by lactation periods is calculated as:
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Model calculations are easily automated in MS Excel. The degree of agreement of the calculated values ​​with empirical observations is 88-96%.

The obtained mathematical model of the lactation process is used in planning milk yields and income from its sale in the context of the periods of the year and for the whole year, as well as the needs of animals for feed in different periods of the year;

2) models have been developed for calculating the optimal duration of the productive life of an animal in the conditions of the farm and assessing the effectiveness of decisions to renew the main herd. Ideas presented in the works of foreign experts and scientists are taken as a basis. It has been established that the maximum average annual profit from the maintenance and use of animals should be taken as an optimality criterion. This conclusion does not contradict similar conclusions made by foreign scientists regarding agricultural investment decisions. To calculate the total profit over T years of keeping animals, taking into account the time factor (the amount of discounted profit), use the formula:
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where 
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Comparing different 
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options for investment plans to choose the best one makes sense if projects with the same life cycle are considered. However, when we are faced with options that have differences in the duration of their cycles, a different approach to solving the problem is required. A methodology for calculating and comparing alternative capital investment plans is needed, which would take into account both the time factor and the differences in the life cycle of the options under consideration, and the infinity of the planned horizon.

With regard to the conditions of our problem, these requirements are met by a methodology, the implementation of which involves calculations in two stages: (a) using formula (7), the total discounted profit
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The best option is the one that provides the maximum average annual profit 
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от from the economic use of animals. Keeping an animal in a herd more or less than the optimal number of T years will reduce the value of the considered indicator.

Methodologically, a more correct solution of the problem involves taking into account the stochastic characteristics of the process under study: the probability distribution of mortality, unplanned culling of animals, offspring per 100 mother stock by years of productive life, and others. In this case, the calculation formula takes on a more complex form, and the task is to maximize the value of the function:
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where 
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где 
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– profit from keeping a cow on the farm in the tth year of her productive life, tenge; 
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– proceeds from the sale of a cow of the tth age in the event of a production marriage (barrenness, illness, low productivity), tenge;
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– the cost of a heifer introduced into the main herd instead of a cow left at the tth age, tenge;
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– the likelihood of unplanned culling of a cow due to a production defect in the tth year; 
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 – current productive age of the cow, year.

Testing of the methodology was carried out on data on milk production of 26 cows.

The optimal duration of the productive life of an animal at an enterprise without taking into account the stochastic characteristics of the process is 5-6 years. At the same time, in the conditions of the farm, the highest average annual discounted amount of marginal income from keeping an animal in a herd is achieved in the amount of 341 thousand tenge per head.

The optimal duration of stay of a cow in a dairy herd in a farm, taking into account the stochastic characteristics of the process, is 4-5 years. At the same time, the expected size of the average annual marginal income will be 245 thousand tenge per head of animal. 

3) research has been carried out and methodological techniques have been developed to optimize the plan for the renewal of the existing herd at the expense of animals with a high productive potential. The answer to the question of replacing one or another animal from the existing herd is always individual and requires taking into account its current and expected productivity in subsequent years.   

The problem of optimization when renewing a herd at the expense of more productive (on average) animals arises and has its own characteristics due to the fact that in certain years of their economic life, the cows in the herd may have a productivity exceeding the average annual potential of animals, due to which it is planned to carry out repairs herds. To solve the problem under consideration, only the assessment of the economic value of the "old" cows in the subsequent years of their possible use is important. For definiteness, we put
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. Therefore, we need to take into account the indicators of the economic value of the cow, starting from the 5th year of her lactation. In the general case, the problem under consideration can be formulated as follows: to determine the duration(number of years) of further stay in the herd of the "old" cow, at which in the long-term planning period 
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  the income from its maintenance for additional years and income from the use of the "new" animal in total will give the maximum result. 

Let the average annual discounted income from keeping a new, more productive animal be estimated at 
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. Then the procedure for calculating the optimal strategy for updating the existing herd is as follows: 

а) we determine the duration
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  of further stay in the herd of the existing cow of age 
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 at which the average annual discounted income
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where 
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– the maximum age of an animal at which the annual income from its use exceeds the total cost of its maintenance;  

б) if 
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,  then the cow of age
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should be immediately replaced with a "new" animal. Otherwise, it must be left in the herd. However, this does not mean that the optimal number of extra years for a given cow is equal to
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From expression (12) it follows
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In other words, if the condition 
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 is met,  the existing cow of age 
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should be used further as long as it is fair
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, that is, as long as the increment in the total income when keeping the cow in the next year 
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 exceeds the expected average annual income from the use of an animal with a higher productive potential.

In the given example, the expected average annual discounted marginal income 
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 from the use of animals with increased milk yield is estimated at 367,445 tenge / head (the value 
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 as calculated using rules (7) and (8)). For example, consider the case when the productive age of a cow from an existing herd is 4 years, that is  
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. Using expression (10), we find
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Since 
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, further calculations can be omitted.

Thus,
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, the animal should be kept in the herd. Now it is necessary to determine the optimal duration of its further economic use. For this purpose, on the basis of expression (13), we find the value of the increment in income with the lengthening of the cow's keeping period for each successive year:
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Since it turned out that 
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, a cow that has 4 lactations at the beginning of the year should be additionally used within 2 subsequent years. The total duration of keeping this cow on the farm will be 6 years.   

1) The above methodological techniques and procedures can be applied not only when deciding on the renewal of the main herd in cattle breeding, but also in any other branch of animal husbandry, including pig breeding, sheep breeding, dairy breeding, poultry breeding;

2) an econometric model of the movement of the market price for raw milk has been developed, which makes it possible to predict the price level in different periods of the year. The model is based on chain milk price indices. The model was tested on materials from the milk market of Kostanay region (Table 9).
Table 9 - Model parameters and their characteristics
	№ п/п
	Variables
	Coefficient
	t -test
	№ 
	Variables
	Coefficient
	t -test

	1
	Free parameter
	1,033
	137,28
	9
	August
	-0,024
	1,97**

	2
	Trend
	-0,00021
	1,12
	10
	September
	-0,015
	1,19

	3
	February
	-
	-
	11
	October
	-
	-

	4
	March
	-
	-
	12
	November
	-
	-

	5
	April
	-0,033
	2,66*
	13
	December
	0,018
	1,46

	6
	May
	-0,051
	4,13*
	14
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	0,424
	-

	7
	June
	-0,037
	2,97*
	15
	F-test
	4,689
	-

	8
	July
	-0,032
	2,60*
	* - significant at the level 0,05;  
** - significant at the level 0,1.


The determination coefficient is equal to 0.424, which indicates an acceptable predictive ability of the model. Accordingly, the correlation coefficient turns out to be 0.651; the relationship between the actual and calculated series of indices is quite strong. At the 0.05 level, the equation as a whole is significant. The dynamics of prices for milk sold by agricultural entrepreneurs of the Kostanay region, of course, there is a seasonality.

In an integrated form, optimization models are presented in the form of a mathematical model that imitates production and economic processes and relationships in dairy farming. The model is conveniently presented in MS Excel (Appendix U).

The effective application of the proposed methods of economic calculation in dairy farming with the use of informatization and digitalization means requires significant preliminary work on the preparation and systematization of the necessary initial data. Automation of calculations based on the developed models allows farmers to take advantage of the advantages and opportunities of digitalization of dairy production in terms of improving the quality of economic decisions and rationalizing the organization of production and sales of industry products (Appendix V).    

Work was carried out to develop a complex of applied programs with an operational solution for the analysis and control of production, milk productivity.

A software module has been developed and tested for operability, automating calculations for planning milk production by seasons (months) of the year, depending on the distribution of calving by periods of the year. 

A software module has been developed and tested for operability, which automates calculations for planning milk sales by months of the year, revenue, variable costs (salaries, feed and other material costs), and marginal income. The software module allows you to calculate the cash flow (receipts and expenses) in dairy production in the time frame and predict the final indicators of the economic efficiency of production for any time period. The given program modules are written in the programming language - C #. Testing was carried out on materials of LP «Mambetov and Company». The above software modules are combined into a package of interrelated programs called Information and analytical system «Milk» intended for analysis and decision-making on managing the profitability of dairy production in agricultural formations. The package automates calculations for analysis, optimal organization of production and sales of dairy products. A screenshot of the program entrance pages is given in Appendix W. As an additional option, the package includes a module for calculating the optimal duration of the economic use of a dairy animal in a herd. 

A.E. Akhmetova’s PhD thesis on «Improvement of methodology of formation of management accounting and accounting and analytical support of strategic controlling of agricultural enterprises» was prepared. Dissertation is devoted to methodical aspects of formation of strategic management accounting and cost analysis in agricultural enterprises, including enterprises for milk production, for information-analytical support of management decisions.
In order to disseminate the results introduced by foreign and domestic developments within the framework of the program on the topic: «Transfer and adaptation of innovative technologies for optimizing production processes at dairy farms in Northern Kazakhstan» in the period from 2018 to 2020, 19 events were held to disseminate knowledge with the participation of 233 people, of which: in 2018 - 1 seminar with the participation of 15 people; in 2019 - 2 seminars with 38 participants; in 2020, 4 online seminars with the participation of 112 people, 10 point training seminars with the participation of 48 people, 1 presentation seminar on demonstration of the domestic development «Veterinarian Tablet» for employees of the Veterinary Directorate of the Akimat of the North Kazakhstan region with the participation of 20 people and 1 demonstration seminar for the Akim and the leadership of the North Kazakhstan region. The seminars were attended by agricultural producers of the region, specialists of model farms, representatives of business structures, heads of territorial administrations of the region, specialists of regional akimats, etc. digital technologies in dairy herd management, software products developed within the framework of the program, etc. were demonstrated. The expressed interest in the transfer of technology and new developments of university scientists was noted by the leaders and specialists of model farms, the regional leadership and the desire of farmers to further cooperate with scientists in the interests of agricultural development.

ҚОРЫТЫНДЫ

Жалпы саны 6 модельдік шаруашылық құрылды – Солтүстік-Қазақстан облысында – 3, Қостанай облысында – 1 және Ақмола облысында – 2. 
Бағдарламаны жүзеге асыру барысында халықаралық конференцияларда 14 баяндама, РИНЦ базасына енетін журналдарға 8 мақала, БжҒСБК ұсынған журналдарда 12 мақала, Scopus деректер базасына енетін басылымдарда 3 мақала, 1 монография мен 5 нұсқаулық жарияланды.  Сонымен қатар, 5 дипломдық жұмыс (бакалавр дәрежесі тағайындалуымен), 8 магистрлік диссертация (магистр дәрежесі тағайындалып) дайындалып, қорғалды және қорғауға 2 докторлық диссертация дайындалды. Жалпы саны 4 авторлық куәлік алынды (Қосымша Z). 

Алдыңғы қатарлы шет елдік технологияларды трансферттеу мен адаптациялау ісінің тиімділігін зерттеу жұмыстары 3339 астам мал басына, соның ішінде, 1665 сиыр, 446 қашар мен әр жастағы тайыншаларға өткізілді. Болюстер 417 сиыр мен 270 бас ұрықтандыру жасындағы қашарлар мен тайыншаларға енгізілді. 

Фермадағы сиырлардың сауыны мен месқарын қышқылдығының мәліметтерін талдау көрсеткеніндей, тәуліктік сауын деңгейі 18,9±2,41 кг құраса, ал қышқылдығы бұзылған сиырларда небәрі 13,4±1,62 кг жеткен. 2-ші шаруашылықтағы сиырлардың сауыны тисінше 17,3±2,51 кг және 12,7±1,57 кг құраған. рН деңгейін өлшейтін болюстер жануарлардың месқарынындағы қышқылдық көрсеткіштердің ауытқуына дер кезінде, әрекет етіп, азықтандыру рациондарына түзетілімдер жасауға мүмкіндіктер береді, бұл өз алдына месқарын қышқылдығын төмендету есебінен сүт өнімділігін жоғарылатуға және кетозбен ацидоз сынды аурулар дамуының алдын алуға жағдай жасайды. 

Өткізілген зерттеулер, болюстері бар тайыншаларды алғаш рет ұрықтандырудың орташа жасы 18,5±3,4 ай, ал болюссіздерде 19,1±3,9 болғанын көрестті, яғни 0,6 айға ересек болып шыққан. Тайыншалардағы ұрықтандырылу индексі тисінше 1,2 және 1,7 құрады. Болюсі бар қашарларды ұрықтандырылу индексінің азаюы есебінен сервис кезең төмендеді, осы арқылы бұзаулау аралық кезеңі 348,5±19,4 күнге дейін төмендеді, ал ұдайы өндіру коэффициенті 0,9 жетті. Сауын мен сиырлар фертильдігі арасындағы байланыс туралы сандық материалдың өңделуі r = 0,56 – орташа деңгейін көрсетті. 

Тәжірибелік шаруашылықтарда SmaXtec Climate Sensor климаттық датчигін пайдалану, микроклимат көрсеткіштерінің жануарлар сүт өнімділігіне өз әсерін тигізетінін растап берді. Қысқы температуралардың -20-40°С болуында өнімділік төмендеуі түрінде реакция танылмаған, ал жазғы, +26°С температураларда сиырлардың сүт өнімділігі табын бойынша орташа 19,91 кг шамадан 12,3 кг дейін төмендеген. Жалпы алғанда жануарлар жаз мезгілінде қысқа уақыттық жылулық стрестен соң жылдам қалпына келеді. 

Жануарлардың тірі салмақтарын қашықтықтан бақылау жабдығының тәжірибелік үлгісі әзірленді. Әзірлеменің бастапқы және жүзеге асырылуы кезеңдерінде жүйенің жекелеген құрамдас бөліктерінің оның ішінде, радиожиіліктегі идентификациялау модулі, салмақты анықтау стансасы, ендіру құрылғысы, деректерді өңдеу мен сақтау құрылғысы, оларды қашықтықтағы серверге беру модулінің теориялық және эксперименталдық зерттеулері жүргізілді. Салмақ өлшеуін өткізу үшін қажетті конструкциялық сызбанұсқаны және оның платформалық конструкциясы параметрлерін таңдау өткізілді. Электрониканың бағдарламалық және аппараттық бөліктері анықталды. Жұмыс жасау алгоритмі құрастырылып, жүйені басқару бағдарламасы жазылды. Бір платалы Raspberry Pi компьютері, Arduino микробақылағышы мен тензометриялық датчиктерден, UHF RFID есептегішінен және ISO 18000-6 стандартына сәйкесетін 868 МГц жиілігіндегі антеннадан тұратын электроника блогының аппараттық бөлігі айқындалды. Жұмыс алгоритмі әзірленіп, жүйені Python тілінде басқару бағдарламасы жазылды. Платформаны пайдалану кезінде ай сайын серверге базалық шаруашылықтағы 86 бастың эксперименттік тобындағы бір жануарынан 500 астам қорытындылық деректер жөнелтіліп отырады, айта кетері жүйе жадында сақталатын бастапқы деректер көлемі миллионнан асады.

Сүт өнімділігін автоматты есепке алу бойынша әмбебап жабдықтың эксперименталды үлгісі құрастырылды. Осы орайда патенттік зерттеулер жүргізілді, құрастырылатын құрылғының құрамдас бөліктері айқындалды, сауын деңгейі туралы деректерді алу және жөнелту әдістері мен тәсілдері құрастырылды. Сауын деңгейіне қатысты эксперименталды деректер алынды, сонымен қатар, бұзаулаудан кейінгі санына қатысты әртүрлі сауулар кезінде уыз мөлшерін анықтау жөнінде сынақтар өткізілді.

Ветеринария саласы мамандарының жұмысына қолдау білдіру үшін мобильдік қосымша – «Ветеринар планшеті» құрастырылды. Жұқпалы және жұқпалы емес этиологиядағы ірі қара малдың негізгі делінген 85 ауруы бойынша электронды деректер базасы құрылды. Жұқпалы этиологиядағы 22 ауылшаруашылығы жануарларының ауруларын профилактикалау мен жою бойынша әрекеттер алгоритмдері жасалды. Жалпы саны деректер базасына ветеринариялық арналымдағы 415 препараттар бойынша деректер енгізілді, олардың қатарына емдік, даулаулық, емдік-дауалаулық, паразитарлық ауруларға қарсы т.б. препараттар енген. Ветеринариялық-санитарлық арналымдағы 75 нысан жөнінде деректер базасы құрылды: 7 ветеринариялық зертхана, 14 ветеринариялық дәріхана, ветеринариялық арналымдағы өнімдерді пайдаға асыру және кеңес беру қызмет түрін көрсету жөніндегі 5 ветеринариялық ұйым, 15 ветеринариялық клиника, 19 сойыс бекеттері мен алаңдары, 8 ет және сүт өңдеу кәсіпорындары, 2 Беккари шұңқырымен 4 мемлекетік ветеринариялық станса. Қосымша онлайн және офлайн режимінде 10 ветеринариялықоперацияны тіркеуге алу мүмкіндігіне ие.

Бағдарламаны жүзеге асыру барысында сүтті бағыттағы малшаруашылық тарының біріншілік есепке алу жұмыстары талдауға алынды, техникалық тапсырма құрастырылып, «Табынды басқару» бағдарламалық өнімін құрастыру жұмысы өткізілді. Жинақталған зоотехниялық есепке алу деректері негізінде базалық шаруашылықтардағы өндірістік процестерге талдаулар жасалды. Деректер базасына қазіргі уақытта пайдаланымда жүрген 4217 жануар мен 10257 мұрағаттық арғы тектері бойынша ақпараттар енгізілді. Сондай-ақ, Smaxtec жүйесі мен интеграциялау үшін 490 бас жануар болюстері номерлерін сәйкестіру орындалды. Ал, FeedNet жүйесінен 2428 астам азық түріне және 1583 дайындалатын азық қоспалары туралы ақпараттар алынып, талдау үшін қолжетімд іжағдайға келтірілді.

«Табынды басқару» бағдарламалық өнімі құрастырылды, оған автоматты және жартылай автоматты зоотехниялық деректер жинақталды. Жануарға қатысты базалық деректер құрамына 25 параметр енген (номері, тұқымы, тұқымдылығы, түсі, арғы тектері т.с.с.). Сонымен қатар, 12 зоотехниялық және 10 ветеринариялық оқиғалар мен операцияларды тіркеуге алу қарастырылған. Жануарлактациясы бойынша мәліметтерге 18 есептеліп шығарылатын және қолмен енгізілетін көрсеткіштер кіреді (лактация номері, сервис кезең, сауын күндері, 305 күнгі сауын т.б.).

Ақпараттандыру және цифрландыру құралдарын қолдана отырып, сүт өндірісінің экономикалық тиімділігін бағалау үшін қолданбалы бағдарлама құрастырылған, кәсіпорында мал шаруашылығының басқарылуын есепке алу жүйесін құрастырып, енгізу қажет етіледі. Модель MS Excel ортасында ыңғайлы болып көрінеді де, жүйелі түрде, өзара байланысты қамти келе әртүрлі бұзаулау кезеңіндегі сиырлардың жылдық өнімділігіндегі айырмашылықтарды, сүт бағасының өзгеру ерекшеліктерді және оның жыл маусымына қатысты өзіндік құнын бақылауға, еңбек шығындарын ескеру мүмкіндік береді. Аталған факторларды ескере отырып, бұзаулау науқанын оңтайландыру, жануарларды қысқы-тұрақтық мерзімде азықтармен қамтамасыз етуіне қатысты шығындарды 5-6% төмендетуге; азық дайындауда пайдаланылатын жыртылатын жер телімдері көлемін 8% төмендетуге, ал 1 га азықтық жыртылатын жер теліміне шаққандағы сү төнімділігінен түсетін таза пайданы 10% дейін ұлғайту мүмкіндігінін береді.

Жалпы саны 233 адам қатысуымен білім тарату жөніндегі 19 шара ұйымдастырылып, өткізілді (ғылыми-практикалық білім беру семинарлары).

Бағдарламаның жүзеге асырылуы нәтижесінде базалық шаруашылықтарда сүт өнімділігі 27% жоғарылады, бұзаулар сақталуы 90% кем емес, сүттің өзіндік құны 17% төмендеді.
ЗАКЛЮЧЕНИЕ
Созданы 6 модельных хозяйств – 3 в Северо-Казахстанской области, 1 в Костанайской области и 2 в Акмолинской области. 
В ходе реализации программы опубликованы 14 докладов на международных конференциях, 6 статей в журнале входящих в базу РИНЦ, 11 статей в журналах, рекомендованных ККСОН, 3 статьи в базе цитирования Scopus, 1 монография и 5 рекомендации.  Выполнены и защищены 5 дипломных работы (с присвоением степени бакалавра), 8 магистерских диссертаций (с присвоение степени магистра) и подготовлены к защите 2 докторские диссертации. Получено 4 авторских свидетельства (Приложение Z).
Исследование по эффективности трансферта и адаптации передовых зарубежных технологий были проведены в шести хозяйствах Северного Казахстана с поголовьем более 3339 голов, в том числе 1665 коровы, 446 нетелей и телки разных возрастов. Болюсы были введены 417 коровам и 270 голов нетелей и телкам случного возраста (они вводятся животным с живой массой не менее 320 кг). Изучались показатели кислотности рубца, температуры и активности животных. Данные поступают постоянно, позволяют отслеживать состояние животных и проводить корректировку решение в вопросах воспроизводства, ветеринарии, кормления и поения. 

Мировой опыт применения цифровых технологий в животноводстве показывает существенное сокращение затрат на организацию производственных процессов и повышение занятости в аграрной отрасли. Успешный менеджмент увеличивает темп реагирования работников фермы на различные возникающие проблемы в технологическом процессе и позволяет своевременно принимать меры по их решению. Наиболее острые вопросы на сегодня в молочном стаде это сбалансированное кормление и воспроизводство. Анализ обработки удоев и кислотности рубца показал, что суточный удой коров на ферме составляет 18,9±2,41 кг, а коров с нарушением кислотности лишь 13,4±1,62 кг. Удой коров в хозяйстве 2 составил 17,3±2,51 кг и 12,7±1,57 кг соответственно. Болюсы, измеряющие уровень pH позволяют быстро реагировать на скачки кислотности рубца животных, корректировать рациона кормления, что позволяет повысит молочную продуктивность за счет снижение кислотности рубца, не развивая такие заболевания у коров как кетоз и ацидоз. 

Проведённые исследования показали, что средний возраст при первом осеменении телок с болюсами составил 18,5±3,4 месяцев, а у телок без 19,1±3,9, т.е. на 0,6 месяцев старше. Индекс осеменения у телок составил 1,2 и 1,7 соответственно. У первотелок с болюсами за счет уменьшения индекса осеменения снизился сервис период, а вместе с ним межотельный период до 348,5±19,4 дней, а коэффициент воспроизводительной способности составил 0,9. Обработка цифрового материала о взаимосвязи удоев и фертильности коров показала r = 0,56 – средний уровень. 

Показатели влажности и скорости движения воздуха были в пределах нормы в базовых хозяйствах. Применение климатического датчика SmaXtec Climate Sensor в опытных хозяйствах подтвердило влияние показателей микроклимата (температура и влажность) на молочную продуктивность животных. Животные при зимних температурах от -20-40°С не реагируют снижением продуктивности, при летних температурах в +26°С продуктивность коров снижается до 12,3 кг со среднего по стаду 19,91 кг. В целом животные быстро приходят в норму после непродолжительного теплового стресса в летний период. Данная система способна быть эффективным инструментом при анализе и контроле климатических параметров в животноводческих помещениях   

Разработан экспериментальный образец оборудования удаленного контроля живой массы. На начальном этапе разработки и реализации были проведены теоретические и экспериментальные исследования отдельных компонентов системы, в частности модуля радиочастотной идентификации, станции определения веса, устройств ввода, обработки и хранения данных, модулей передачи их на удаленный сервер. Проведен выбор требуемой конструкционной схемы и параметров конструкции платформы для проведения взвешивания. Определена программная и аппаратная часть блока электроники. Разработан алгоритм работы и написана программа управления системой. Определена аппаратная часть блока электроники, включающая одноплатный компьютер Raspberry Pi, микроконтроллер Arduino и тензометрические датчики, UHF RFID считыватель и антенны с частотой 868МГц, соответствующей стандарту ISO 18000-6. Разработан алгоритм работы и написана программа управления системой на языке Python. Ежемесячно во время использования платформы на сервер отправляется более 500 итоговых данных от одного животного экспериментальной группы из 86 голов базового хозяйства, при этом исходных данных хранящихся в памяти системы более миллиона.

Разработан экспериментальный образец универсального оборудования по автоматическому учету молочной продуктивности. Были проведены патентные исследования, определены компоненты разрабатываемого устройства, методы и способы получения и передачи данных об удое. Получены экспериментальные данные об удое молока, а также проведены испытания для определения количества молозива при различных по счету дойках после отела.

Разработано мобильное приложение для поддержки работы ветеринарных специалистов – «Планшет ветеринара». Созданы электронные базы данных по 85 основным болезням крупного рогатого скота заразной и незаразной этиологии. Сформированы алгоритмы действий при профилактике и ликвидации 22 болезней сельскохозяйственных животных заразной этиологии. Всего в базу внесены данные по 415 препаратам ветеринарного назначения, включая лечебные, профилактические, лечебно-профилактические, противопаразитарные и другие препараты. Сформирована база данных по 75 объектам ветеринарно-санитарного назначения, в том числе: 7 ветеринарных лабораторий, 14 ветеринарных аптек, 5 ветеринарных организаций по реализации продукции ветеринарного назначения и оказания консультационных услуг, 15 ветеринарных клиник, 19 убойных пунктов и площадок, 8 мясо и молокоперерабатывающих предприятий, 2 ямы Беккари и 4 государственных ветеринарных станции. Приложение позволяет регистрировать в режиме онлайн и офлайн 10 видов ветеринарных операций.

В ходе реализации программы были проанализированы процессы первичного учёта скотоводческих хозяйств молочного направления, разработано техническое задание и проведена разработка программного продукта «Управление стадом». Проведен анализ производственных процессов в базовых хозяйствах, на основе собранных данных зоотехнического учета. В базу данных внесена информация по 4217 живых животных и 10257 архивных предков. Выполнена привязка номеров болюсов для 490 голов животных для интеграции с системой SmaXtec. От системы FeedNet получена и доступна для анализа информации о более чем 2428 раздачах корма и 1583 приготовлений кормосмесей.

Разработан программный продукт «Управление стадом», со сбором автоматических и полуавтоматических зоотехнических данных. Состав базовых данных животному включает 25 параметров (номера, порода, породность, масть, предки и др.). Предусмотрена регистрация 12-ти зоотехнических и 10 ветеринарных событий и операций. Сведения по лактации животного включают 18 рассчитываемых и вводимых вручную показателей (номер лактации, сервис период, дойных дней, удой за 305 дней и др.).

Разработана прикладная программа для оценки экономической эффективности молочного производства с применением средств информатизации и цифровизации требуется разработка и внедрение системы управленческого учета в животноводстве на предприятии. Модель удобно представляется в среде MS Excel, и позволяет системно, во взаимосвязи рассмотреть различия в годовой продуктивности коров различных сезонов отела, особенности движения цен на молоко и его себестоимости по сезонам года, затраты труда. Оптимизация отелов с учетом указанных факторов позволяет снизить затраты на обеспечение животных кормами в зимне-стойловый период на 5-6%; размер пашни, используемой на производство кормов, может быть уменьшен на 8%, а чистый доход от производства молока в расчете на 1 га кормовой пашни увеличивается до 10%.

За отчетный период проведено 19 мероприятий по распространению знаний (научно практические семинары, обучающие) с участием 233 человек. 

В результате программы в базовых хозяйствах молочная продуктивность повышена на 27%, сохранность телят составляет не менее 90%, себестоимость производства молока сократилась на 17%.

CONCLUSION
6 model farms have been created - 3 in the North Kazakhstan region, 1 in the Kostanay region and 2 in the Akmola region. 
During the implementation of the program, 14 reports were published at international conferences, 8 articles in the journal included in the RSCI database, 11 articles in the journals recommended by the Committee for Control in Education and Science, 3 articles in the Scopus citation base, 1 monograph and 3 recommendations. Completed and defended 5 theses (with the assignment of a bachelor's degree), 8 master's theses (with the assignment of a master's degree) and prepared for defense 2 doctoral theses. Received 4 copyright certificates (Appendix Z).
A study on the efficiency of transfer and adaptation of advanced foreign technologies was carried out in six farms in Northern Kazakhstan with a livestock of more than 3339 heads, including 1665 cows, 446 heifers and heifers of different ages. Boluses were administered to 417 cows and 270 heifers and heifers of breeding age (they are administered to animals with a live weight of at least 320 kg). The indicators of rumen acidity, temperature and activity of animals were studied. Data is received constantly, it allows you to monitor the condition of animals and make adjustments to the decision in matters of reproduction, veterinary medicine, feeding and drinking. 

The world experience in the use of digital technologies in animal breeding shows a significant reduction in the cost of organizing production processes and an increase in employment in the agricultural sector. Successful management increases the rate of response of farm workers to various emerging problems in the technological process and allows timely action to be taken to resolve them. The most pressing issues in the dairy herd today are balanced feeding and reproduction. Analysis of the treatment of milk yield and rumen acidity showed that the daily milk yield of cows on the farm is 18.9 ± 2.41 kg, and that of cows with acidity disturbance is only 13.4 ± 1.62 kg. The milk yield of cows in farm 2 was 17.3 ± 2.51 kg and 12.7 ± 1.57 kg, respectively. Boluses that measure the pH level allow you to quickly respond to surges in the acidity of the rumen of animals, adjust the diet, which allows you to increase milk production by reducing the acidity of the rumen, without developing such diseases in cows as ketosis and acidosis. 

The conducted studies showed that the average age at the first insemination of heifers with boluses was 18.5±3.4 months, and in heifers without 19.1±3.9 months, i.e. 0.6 months older. The insemination index of heifers was 1.2 and 1.7, respectively. Due to the decrease of insemination index the service period has decreased in the first heifers with boluses, and together with it the inter-house period has decreased to 348,5±19,4 days, and the reproductive capacity coefficient has made 0,9. The processing of digital material on the relationship between milk yield and fertility of cows showed r = 0.56 - average level. 

Indicators of humidity and air speed were within normal limits in basic farms. The use of SmaXtec Climate Sensor in pilot farms confirmed the impact of microclimate indicators (temperature and humidity) on dairy productivity of animals. Animals at winter temperatures ranging from -20-40 ° C do not respond with decreased productivity, at summer temperatures of +26 ° C cow productivity drops to 12.3 kg from an average herd of 19.91 kg. In general, animals quickly come to normal after a short heat stress in the summer period. This system is able to be an effective tool in the analysis and control of climatic parameters in animal premises.   

An experimental sample of equipment for remote live weight control was developed. At the initial stage of development and implementation were carried out theoretical and experimental studies of individual components of the system, in particular the module of radio frequency identification, weight station, input, processing and storage devices, modules to transfer them to a remote server. The choice of the required design scheme and parameters of the platform design for weighing was made. The software and hardware part of the electronics unit has been determined. The algorithm of work was developed and the system control program was written. Hardware part of the electronics block, including a single board computer Raspberry Pi, microcontroller Arduino and strain gauges, UHF RFID reader and antennas with a frequency of 868MHz, corresponding to the standard ISO 18000-6, was determined. The algorithm of work is developed and the program of system control in Python language is written. Every month during the use of the platform more than 500 total data from one animal of the experimental group of 86 heads of the base farm are sent to the server, with the initial data stored in the system memory of more than one million.

An experimental sample of universal equipment for automatic milk productivity accounting was developed. Patent researches were carried out, components of the device under development, methods and methods of receiving and transmission of milk yield data were defined. Experimental data on milk yield were obtained and tests were carried out to determine the amount of milk yield at different milkings after calving.
A mobile application has been developed to support the work of veterinary specialists - "Veterinary Tablet". Electronic databases on 85 major cattle diseases of infectious and non- infectious etiology have been created. Algorithms for the prevention and elimination of 22 diseases of farm animals’ infectious etiology. In total, the database contains data on 415 veterinary medicines, including therapeutic, prophylactic, antiparasitic and other drugs. Database on 75 objects of veterinary and sanitary purpose was formed, including: 7 veterinary laboratories, 14 veterinary pharmacies, 5 veterinary organizations for sales of veterinary products and consulting services, 15 veterinary clinics, 19 slaughter stations and sites, 8 meat and milk processing enterprises, 2 pits Beccari and 4 state veterinary stations. The application allows registering 10 types of veterinary operations online and offline.

In the course of the program implementation, the processes of primary accounting of dairy cattle breeding farms were analyzed, the terms of reference were developed and the program product "Herd management" was developed. The analysis of production processes in basic farms was carried out on the basis of collected data of zootechnical accounting. The information on 4217 live animals and 10257 archival ancestors was entered into the database. Bolus numbers for 490 heads of animals were linked for integration with SmaXtec system. From FeedNet system the information on more than 2428 feed distributions and 1583 preparations of feed mixtures was received and is available for analysis.

The software product «Herd management» with collection of automatic and semi-automatic zootechnical data was developed. The composition of basic data for the animal includes 25 parameters (numbers, breed, breed, suit, ancestors, etc.). Registration of 12 zootechnical and 10 veterinary events and operations is provided. Information on animal lactation includes 18 calculated and manually entered parameters (lactation number, service period, milking days, yield for 305 days, etc.).

The applied program for estimation of economic efficiency of dairy production with application of means of informatization and digitalization is developed. It is required to develop and implement the system of management accounting in animal industries at the enterprise. The model is conveniently presented in MS Excel environment, and allows to consider systematically, in interrelation, differences in annual productivity of cows of different seasons of calving, peculiarities of milk price movement and its cost price by seasons, labor costs. Optimization of calving taking into account the above factors allows to reduce the cost of animal feed during the winter-hall period by 5-6%; the size of arable land used for fodder production can be reduced by 8%, and the net income from milk production per 1 hectare of forage arable land is increased to 10%.

During the reporting period, 19 knowledge dissemination events (scientific and practical seminars, training) were held with the participation of 233 people. 

As a result of the program, milk productivity at basic farms was increased by 27%, the safety of calves was at least 90%, and the cost of milk production was reduced by 17%.
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Kanenaapusrii maan pador AO «Kaszaxckuii arporexamueckmii yuusepeuter um. C.Ceiidymnnar»
1o 610/KeTHOIT mporpamme 267 «[loBbimenue JOCTYNHOCTH 3HAHMIT M HAYYHBIX HCCTeA0BAHMID moanporpamma 101 «IIporpammuo-

HeeBoe GUHAHCHPOBAHME HAYYHBIX HCC/IEI0BAHMIT H MepONpUsTHID Ha 2018-2020 roas!

NPOIECCOB Ha
MOIIOYHBIX hepmax
CeBepHoro
Kaszaxcrana

SKCTEPUMEHTATBHbIT 00pasell YHHBEPCATBHOTO 060py10BaHHS [0 ABTOMATHYECKOMY
Y4ETYy MOIOYHOH MPOAYKTHBHOCTH; MPOTPaMMHBIH NPOAYKT MO OpPraHW3alud H
KOHTPO/IIO 10 3apa3sHbIM M HE 3aasHbIM 3a00IeBAHUSM KDYIHOTO POTAaTOro CKOTA;
NpPOTrpaMMHBIA POAYKT «YIpPaBICHHE CTAZOM», CO COOPOM ABTOMATHUYESCKHX H
HOTyaBTOMATHYECKUX 300TEXHHYECKHX JAHHBIX, @ TaKXKe pa3paboTaHO KOMILTEKC
MPHKIAIHBIX  TPOrPAMM € ONEPALMOHHBIM PEHICHMEM AHATM3A M KOHTPOIs
MPOH3BO/ICTBA  MOJNOYHOH MPOAYKTHBHOCTH; MpPOrpaMMHOE obecreueHHe uis

HHqJOpMaTHSﬂuHH " umbposuaauun, aHanu3a M ONTHMHM3ALNHU XO3AHCTBEHHBIX |

PEUICHHIT B MOJOYHOM CKOTOBOZICTBE. Il0 pesyinraTaM Hay4HBIX HCC/e10BAHHI
Oyzer u3zano:

HE MeHee 5 JIOKIa/I0B Ha MEK/TYHAPOIHBIX KOH(pEPEHIIHAX;

He MeHee 5 nyGaukaumii B KypHanax, pekomennosanupx PUHL;

He menee 10 myGmmKauuii B xypHanax, pexkomenopansix KKCOH;

He Metee 3 myGnMKalmii B JKypHasax, BXoasumx B 6azax Web of Science Scopus
CS ¢ umnakT-hakTopom He Menee 0 H/uiM He MeHee Q3;

HE MeHee 01HOH MOHOTPaduH ¥ 3 pekoMeH almii.

Byzier nosyueno CBHACTEBCTBO 06 aBTOPCKOM NpaBe Ha Pe3y bTaThl HCC/IeA0BAHHIL.
Ilo pesynbratam Gyayr ofyuembt ne memee 150  celibeKOXO3SHCTBEHHBIX

Ne HauvenoBanue Cpoxk uenoa- Osuaaemsie pesyabTaTs Cymma,
/i pabot HEeHHSI, [0 TeHre
1 Tparcdepr u 2018-2020 rr. | B pamkax mporpaMMEI GYAyT CO3JAHBI 6 MOXETBHBIX MOTOUHBIX dbepm, Kotopsie | 384 000 000
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HHHOBAIHOHHBIX KOPMJICHHS, BOCIPOM3BOACTBA M BETEPHHAPHH; [0 YIAICHHOMY KOHTPOIIO
TEXHOJIOTHii Ut MHKPOK/IHMATa TIOMEIICHHS Ha MOTIOYHO# depme; kpome Toro GyayT pa3paGoTaHbL:
ONTHMH3ALMH SKCTIepUMEHTAThHEI  oOpasell  06OpYZ0BaHHS JUIA  YAATCHHOTO  KOHTDOMSL
TPOM3BOICTBEHHBIX MICHTH(QHKAIIH, KOHTPOIS XKHMBOH MACCHI KPYIHOTO POTaTOro CKOTA Ha MacTOHIIe:
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Byayt cocTanensi paGoume mporpaMmbl i MeToauKH npoeienns HUP ra 2018 rox.
Byzier Hauathl Hay4HO-HCCIEJOBAaTebeKHE PabOTHI MO CO3MAHMIO 3-X MOXETBHBIX
MOJIOYHBIX (epm:

Bynyr nono6pansr Gasoskie Xo3siicTBa B ceBepHOM pervone Kasaxcrana. B 6asoBbix
Xo3siicTBax OyJeT NpoBe/eH 0T6OP KUBOTHBIX, YCTAHOBKA GOIIOCOB /LTSl H3MEPEHHS
TEMIEPATYPEI TeJla U MOABHXHOCTH KOpOB Ha He MeHee 400 ro/loB MaTOYHOro CTaja,
1 Gomoce! ¢ u3Mepernem pH re meree 20 roos cructemsl Smaxtec. Byt coGparsr
MHHBH/y/IbHbIC aHHbIE OMBITHBIX JKHBOTHBIX [UIS 3allONIHCHHS B 0asy CHCTEMSI;
IPOBE/ICH KOHTPOIb 3a I1apaMeTpaMu KOPMIICHHUS, BOCIIPOU3BO/ICTBA U BETEPHHAPHH
no cucreMe Smaxtec. Byaer mpoBeleH aHanM3 MHTAaTeIbHOCTH KOPMOBOE 0a3br;
AHQTH3 MOJIOYHOH MPOJYKTMBHOCTH JIOEHHBIX KOPOB, @ TaK)Ke eXKeMeCAdHblH 0Toop
npoS MOJNOKa OT Kak/Ioif KOPOBBI H aHAIM3 HX B JaGOPATOPHBIX YCIOBHSX C
onpe/ieNieHHeM JKHpa, Gelka i KONTHYECTBA COMATHIECKHX KIIETOK.

B nomemenusx 6yaeT ycTaHOBICHO 0G0PYA0BAHUS 10 KOHTPOIIO MHKPOK/IHMATA HA
MOJI04HO# hepme.

Byner nposezien amaii3 TeKyWero COCTOSHHS HCIONB3YEMBIX CHCTEM cGopa H
Tiepe/iayi TeIeMETPHUYCCKOH HH(OPMAIMH CelbCKOXO3SHCTBEHHOI0 HA3HAYCHHS Ha
ONBITHBIX XO3siicTBax. Byger usydyen 3apyGexHsli ounbit cGopa M mepenaun
300TEXHHYECKHX JaHHBIX Ha nactouiie. Ha ocHoBe MpoBeJeHHOro aHamusa OyayT
BHIOpaHbl METOZBI cOOpa M Mepefiaul 300TEeXHHUYECKHX JAHHBIX, TAKHX Kak:
MIACHTH(UKAIMS, KMBAas Macca, BETEPHHAPHS. ByayT ONpelesieHBl TeXHONOTHH
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IKCIICPHMEHTAILHOM YCTaHOBKH, YCTAHOBKH 1 6a30BOil cTaniuu, 6a30BOi CTAHIMH K
nHpOPMALHOHHOI  cicTembl. Byayr onpeneneno TpeGyemoe pammoTeXHHUECKOe
000py/IOBAHHE JUIS peal3aLMK KOMILIEKCA.
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APPENDIX C
Chemical composition of feed in% at natural moisture content in basic farms
	Feed
	Moisture
	DM
	CP
	CF
	CF
	Sugar
	Carotene,

mg
	Са
	Р

	LP «Mambetov and Company» 

	Hay rump
	19,8
	80,2
	9,8
	2,1
	31,0
	0,7
	19,4
	4,2
	1,5

	Feed mixture
	57,8
	42,2
	7,6
	1,1
	14,8
	0,1
	11,0
	3,4
	0,8

	Haylage
	57,3
	42,7
	5,6
	1,3
	14,2
	0,2
	11,4
	3,8
	1,2

	Chopped grain
	12,4
	87,6
	10,2
	2,3
	7,5
	1,6
	0,0
	1,9
	3,6

	«Olzha-Sadchikovskoe» LLP

	Wheat hay
	16,3
	83,7
	9,4
	2,3
	30,9
	0,9
	20,0
	7,8
	2,0

	Wheat straw
	17,8
	82,2
	5,9
	2,2
	35,2
	-
	1,7
	2,6
	1,2

	Haylage
	51,2
	48,8
	6,1
	1,2
	1,3
	0,2
	13,1
	4,3
	1,7

	Silage corn
	71,8
	28,2
	5,9
	0,8
	0,9
	0,7
	6,9
	2,4
	0,6

	Compound feed 
	12,0
	88,0
	22,4
	3,4
	7,6
	1,3
	0,0
	2,2
	3,6

	Compound feed for calves
	11,7
	88,3
	25,0
	4,5
	9,6
	1,3
	0,0
	3,4
	3,3

	«Family farm» LLP

	Haylage 
	69,1
	30,9
	6,5
	7,4
	11,1
	0,8
	8,2
	2,5
	0,6

	Wheat hay 1
	18,0
	82,0
	9,7
	2,6
	31,8
	2,2
	19,7
	5,7
	0,2

	Herbs hay
	20,4
	79,6
	10,1
	2,7
	31,2
	0,6
	19,3
	6,9
	0,2

	Wheat hay 2
	19,6
	80,4
	11,8
	2,5
	29,6
	0,9
	15,7
	6,2
	0,3

	Oatmeal hay
	20,6
	79,5
	9,7
	2,6
	31,8
	2,1
	19,7
	3,7
	0,2

	Barley straw
	15,0
	85,0
	7,2
	2.,26
	31,5
	-
	-
	1,4
	0,0

	Corn grain
	12,9
	87,1
	8,0
	4,1
	3,6
	1,1
	-
	1,0
	2,6

	Barley grain
	11,6
	88,4
	11,5
	2,4
	3,5
	0,9
	-
	2,0
	4,0

	Wheat grain
	11,5
	88,5
	14,4
	2,0
	2,7
	1,1
	-
	0,9
	4,0

	Pea grain
	10,2
	89,8
	19,3
	3,9
	2,9
	3,7
	-
	1,9
	3, 79

	Oat grain
	10,5
	89,5
	10,3
	5,0
	3,1
	1,4
	-
	1,5
	3,3

	PF «Farmer» 

	Barley grain
	18,0
	82
	9,7
	2,6
	31,8
	2,2
	19,7
	5,7
	0,2

	Wheat hay
	11,6
	88,4
	11,5
	2,4
	3,5
	0,9
	-
	2
	4

	PF «Shaimerden B.A»

	Meadow hay
	18,1
	81,9
	8,3
	1,7
	19,8
	52
	32,7
	6,02
	2,14

	Herb haylage
	51
	49
	8,3
	1,4
	15,9
	25
	8,3
	1,39
	0,2

	Barley 
	14,0
	86
	12,6
	2,3
	7,8
	22
	-
	1,22
	2,15

	Wheat grain waste
	15,6
	84,4
	12,7
	2,6
	10,7
	5
	-
	1,7
	2,7

	«Dayindyk» LLP

	Hay
	8
	92
	4,5
	1,8
	27,1
	16,1
	14,7
	4,44
	1,11

	Herb haylage
	51
	49
	8,3
	1,4
	15,9
	25
	8,3
	1,39
	0,2

	Barley
	14,0
	86
	12,6
	2,3
	7,8
	22
	-
	1,22
	2,15

	Oats
	11,5
	88,5
	14,7
	3,4
	7,4 
	11
	-
	2,3
	3,1


APPENDIX D
Weighing systems for identified animals
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b) 

а) GrowSafe, b) Intergado

Figure D.1 - Systems for weighing identified animals
APPENDIX E
Design of an experimental equipment sample for remote control of identification, control of cattle’s live weight  
[image: image140.png]



Figure E.1 - Version №1. 3D model of the experimental sample
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Figure E.2 - Version №1. Drawings of experimental sample design
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Figure E.3 - Version №1. Manufactured sample and placement of electronic components
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а)
b)

Figure E.4 - D model: a) pallet with placed strain gauges, b) simulation of the load on the strain gauge mount
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а) 
b) 
c)

Figure E.5 - The upper part of the platform with a box under the battery and a tank with medicine

a) electronics unit with antenna (b) and electronics box (c)
APPENDIX F
Range dependence on antenna power
Table F.1 - UHF RFID Antenna 868MHz 9dBi
	Power, dBm
	Reading distance, m
	Power, dBm
	Reading distance, m
	Power, dBm
	Reading distance, m

	0
	0,2
	11
	0,9
	21
	8,1

	1
	0,2
	12
	1,1
	22
	8,1

	2
	0,2
	13
	1,3
	23
	8,1

	3
	0,3
	14
	1,7
	24
	8,4

	4
	0,3
	15
	1,9
	25
	9

	5
	0,35
	16
	2,1
	26
	9,2

	6
	0,4
	17
	2,3
	27
	13,85

	7
	0,55
	18
	2,5
	28
	18,3

	8
	0,6
	19
	5
	29
	19,6

	9
	0,6
	20
	5,2
	30
	24,8

	10
	0,7
	
	
	
	


Table F.2 - UHF RFID Antenna 868MHz 7dBi
	Power, dBm
	Reading distance, m
	Power, dBm
	Reading distance, m
	Power, dBm
	Reading distance, m

	0
	0,2
	11
	1,17
	21
	2,5

	1
	0,3
	12
	1,19
	22
	6,4

	2
	0,3
	13
	1,32
	23
	6,5

	3
	0,3
	14
	1,82
	24
	8,1

	4
	0,4
	15
	2
	25
	9,30

	5
	0,4
	16
	2,20
	26
	9,4

	6
	0,52
	17
	1,90
	27
	9,8

	7
	0,52
	18
	2,5
	28
	9,8

	8
	0,66
	19
	2,5
	29
	10

	9
	0,79
	20
	2,65
	30
	14,2

	10
	1
	
	
	
	


APPENDIX G
Experimental facility power supply system
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Figure G.2 - Diagram of the organization of the solar power plant of the experimental installation
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Figure G.3 - Calculation of the current-voltage characteristic of the Yadoo solar photo panel
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Figure G.4 - Modeling the efficiency of the output power in accordance with the power consumption of the system

APPENDIX H
Internal layout of the electronic unit
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1 - UHF RFID reader, 2 - Single board computer, 3 - LoRa transmission module,

4 - Spray control unit, 5 - Power adapter

Figure G.1 - 
APPENDIX I
Structural diagram of the installation for spraying cattle
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1 - Converter; 2 - Container with the drug; 3 - Float level sensor; 4 - Valve; 5 - Control unit; 6 - Converter; 7 - Water pump; 8 - Flow meter; 9 - System of nozzles.

Figure H.1 - Block diagram of a plant for spraying cattle

APPENDIX J
Algorithm of the control program
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Figure I.1 - Algorithm of the control program, Version №1
APPENDIX K
Listing of datasender.py program
#!/usr/bin/sudo python3

def Send_data_to_server(animal_id, weight_finall, type_scales): # Отправка данных на сервер КАТУ по JSON

    try:

        df = open('cow_database', 'r')

    try:

        print("lib:RFID_reader: Start sending DATA TO SERVER:")

        logging.info("lib:RFID_reader: Start sending DATA TO SERVER:")

        url = 'http://194.4.56.86:8501/api/weights'

        headers = {'Content-type': 'application/json'}

        data = {"AnimalNumber" : animal_id,

                "Date" : str(datetime.now()),

                "Weight" : weight_finall,

                "ScalesModel" : type_scales}

        answer = requests.post(url, data=json.dumps(data), headers=headers)

        logging.info("lib:RFID_reader: Answer from server: ")

        logging.info(answer) # можно ли как-то на этой строке остановиться вдебаге?

        print("lib:RFID_reader: Answer from server: ")

        print(answer)

    except Exception as e:

        logging.info("lib:RFID_reader: Err send data to server")

        logging.info(e)

    else:

        logging.info("lib:RFID_reader: 4 step send data")

logging.info("lib:RFID_reader: End of the cycle") 
Listing of the main program main_aid_ver3.py
#!/usr/bin/sudo python3

import main_pcf_lib3 as pcf # Подключение библиотек основных функций

import time  

time.sleep(60) # Задержка на 60 секунд для ожидания запуска последовательного порта

from datetime import datetime, date, time

import serial

import csv 

import logging # Библиотека логгирования
#logging.basicConfig(filename = 'pcf_file.log', level = logging.DEBUG, format='%(asctime)s %(message)s')

#logging.basicConfig(format='%(asctime)s %(message)s')

#logging.Formatter("%(asctime)s - %(name)s - %(levelname)s - %(message)s - %(funcName)s - line %(lineno)d") 

type_scales = "Scale_A" # Тип весов. Дано на каждые весы по отдельности

cow_id = "b'0700010101001e4b'" # Значение пустого ответа от считывателя для первого запуска

null_id = "b'0700010101001e4b'" # Значение пустого ответа от считывателя

weight_finall = 0 # Пустая переменная для итогового веса

logging.info('--------------------------------------------------------') 

logging.info('main: Start script') # Фунция логирования начала осноной программы

# Часть кода для первого подключения к Ардуино

try:

    s = serial.Serial('/dev/ttyACM0',9600) # Настройка последовательного порта

    print("main: connect arduino") # Функция отметки вывода состояния в терминал

    print(s.name)

    logging.info('main: connect arduino') # Функция отметки вывода состояния в лог файл 

    logging.info(s)

    logging.info(s.name)

except Exception as e:

    print("main: Ошибка подключения к Ардуино, нету файла /dev/ttyACM0")

    logging.info('main: Arduino didnt connected')

    logging.info(e)

    print(e)

else:

    logging.info('main: else step Arduino')

def main(): # Основная часть алгоритма
    print ("main: Start script")

    logging.info('main: Start main code')

    while(True): # Бесконечный цикл программы
        logging.info('main: Infinite cycle')

        cow_id = pcf.Connect_RFID_reader() # Функция для считывания ID коровы
        print("Cow ID: ")

        print(cow_id)

        if cow_id != '070106156079': # Проверка на пустое ID
            logging.info('main: After read cow ID')

            logging.info(cow_id)

            weight_finall = pcf.Connect_ARD_get_weight(cow_id, s) # Функция для сбора данных о весе
            logging.info('main: Weight: ')

            logging.info(weight_finall)

            if str(weight_finall) != '0': # Проверка на пустой вес
                logging.info('main: Collect data to CSV')

                print('main: Collect data to CSV')

                pcf.Collect_data_CSV(cow_id, weight_finall, type_scales) # Функция для записи данных в табличный файл
                logging.info('main: Send data to server')

                print('main: Send data to server')

                pcf.Send_data_to_server(cow_id, weight_finall, type_scales) # Функиця отправки данных на сервер
                cow_id = '070106156079'

main() # Запуск программы
Listing of functions library main_pcf_lib3.py
from datetime import datetime, date, time

import serial

import time

import socket

import json

import requests

import binascii

import csv

import re

import logging

logging.basicConfig(filename = '%s.log'%str(datetime.now()), level = logging.DEBUG, format='%(asctime)s %(message)s')

def Connect_ARD_get_weight(cow_id, s): # подключение к ардуино по сути чтение данных с последовательного порта  

    try:

        s.flushInput() # Обнуление входного буфера последовательного порта

        s.flushOutput() # обнуление выходного буфера последовательного порта

        logging.info('lib: Con_ARD: connect arduino after flush')

        logging.info(s)

        logging.info('lib: Con_ARD: connect arduino s.name fuction answer:')

        logging.info(s.name)

        print("lib:Con_ARD: Start collect weight")

        logging.info("lib:Con_ARD: Start collect weight")

        weight = (str(s.readline())) # начало сбора данныз с Ардуино

        logging.info("lib:Con_ARD: Start collect weight after readline")

        logging.info(weight)

        logging.info("lib:Con_ARD: after s.readline function")

        weight_new = re.sub("b|'|\r|\n", "", weight[:-5])

        print("lib:Con_ARD: weight new: ")

        print(float(weight_new))

        logging.info("lib:Con_ARD: weight new: ")

        logging.info(float(weight_new))

        weight_list = []

        mid_weight = 0

        while (float(weight_new) > 10): # Collecting weight to array 

            weight = (str(s.readline()))

            weight_new = re.sub("b|'|\r|\n", "", weight[:-5])

            print("weight from Arduino: ")

            print(weight_new)

            logging.info("lib:Con_ARD: weight from arduino: ")

            logging.info(weight_new)

            weight_list.append(float(weight_new))

        if weight_list == 0 or weight_list == []:

            return(0)

        else:

            if weight_list != []: # Здесь в будущем нужно добавить поверку на массив из одного элемента

                del weight_list[-1]

            weight_finall = sum(weight_list) / len(weight_list) # усреднение веса делением кол-во эл. массива на сумму

            weight_finall = weight_finall/1000 # деление на 1000 для сервера 

logging.info("lib:Con_ARD: weight_finall new: ")
            logging.info("{0:.2f}".format(weight_finall))

            # Часть кода для записи массива в CSV файл сырых данных

            sep_line = "__________"

            if cow_id != "b'0700010101001e4b'":            

                with open('raw_data.csv', 'a+', newline='') as csvfile:

                    wtr = csv.writer(csvfile)

                    wtr.writerow([sep_line])

                    wtr.writerow([cow_id])

                    wtr.writerow([datetime.now()])

                    for x in weight_list : wtr.writerow ([x])

                    logging.info("lib: weight_list: ")

                    logging.info(weight_list)

                csvfile.close()

            logging.info("lib:Con_ARD:End of write raw data list: ")

            logging.info(weight_list)

            # конец части кода записи сырых данных

            weight_list = []

            return(float("{0:.2f}".format(weight_finall)))

    except Exception as e:

        logging.info("lib: Con_ARD: Err connection to Arduino")

        logging.info(e)

    else:

        print("lid:RFID_reader: 1 step")

        logging.info("lid:RFID_reader: 1 step")

def Connect_RFID_reader(): # подключение к считывателю через TCP получение ID коровы формат str

    try:    

        print("lib:RFID_reader: Start RFID Function")

        logging.info("lib:RFID_reader: Start RFID Function")

        ###########################################

        # TCP connection settings and socket

        TCP_IP = '192.168.0.250' #chafon 5300 reader address

        TCP_PORT = 60000 #chafon 5300 port

        BUFFER_SIZE = 1024

        animal_id = "b'0700010101001e4b'" # Id null starting variable

        animal_id_new = "b'0700010101001e4b'"

        null_id = "b'0700010101001e4b'" # Id null

        if animal_id == null_id: # Send command to reader waiting id of animal

            s = socket.socket(socket.AF_INET, socket.SOCK_STREAM)

            s.connect((TCP_IP, TCP_PORT))

            s.send(bytearray([0x53, 0x57, 0x00, 0x06, 0xff, 0x01, 0x00, 0x00, 0x00, 0x50])) #Chafon RU5300 Answer mode reading mode command

            data = s.recv(BUFFER_SIZE)

            animal_id= str(binascii.hexlify(data))

            animal_id_new = animal_id[:-5] #Cutting the string from unnecessary information after 7 signs 

            animal_id_new = animal_id_new[-12:] #Cutting the string from unnecessary information before 24 signs

            logging.info("lib:RFID_reader: new ID: ")

            logging.info(animal_id_new)

            s.close()             

        if animal_id_new == null_id: # Id null return(0)

            Connect_RFID_reader()

        else: # Id checkt return(1)

            animal_id = "b'0700010101001e4b'"

            logging.info("lib:RFID_reader: Success step 2 RFID")

    except Exception as e:

        logging.info("lib:RFID_reader: Err connect to Arduino ")

        logging.info(e)

    else: 

        logging.info("lib:RFID_reader: 2 step RFID")

def Send_data_to_server(animal_id, weight_finall, type_scales): # Отправка данных на сервер КАТУ по JSON

    try:

        print("lib:RFID_reader: Start sending DATA TO SERVER:")

        logging.info("lib:RFID_reader: Start sending DATA TO SERVER:")

        url = 'http://194.4.56.86:8501/api/weights'

        headers = {'Content-type': 'application/json'}

        data = {"AnimalNumber" : animal_id,

                "Date" : str(datetime.now()),

                "Weight" : weight_finall,

                "ScalesModel" : type_scales}

        answer = requests.post(url, data=json.dumps(data), headers=headers)

        logging.info("lib:RFID_reader: Answer from server: ")

        logging.info(answer) # можно ли как-то на этой строке остановиться вдебаге?

        print("lib:RFID_reader: Answer from server: ")

        print(answer)

    except Exception as e:

        logging.info("lib:RFID_reader: Err send data to server")

        logging.info(e)

    else:

        logging.info("lib:RFID_reader: 4 step send data")

        logging.info("lib:RFID_reader: End of the cycle")  

def Collect_data_CSV(cow_id, weight_finall, type_scales): # Запись данный в CSV файл по хорошему будет в sqlite

    try:

        print("lib:CSV_data: Start write to file")

        logging.info("lib:CSV_data: Start write to file")

        date_now = (str(datetime.now()))

        row = [cow_id, weight_finall,  date_now, type_scales]

        with open('cows_database.csv', 'a', newline='') as writeFile:

            writer = csv.writer(writeFile)

            writer.writerow(row)

        writeFile.close()

    except Exception as e:

        logging.info("lib:CSV_data: Err to write file")

    else:

        logging.info("lib:CSV_data: 3 step collect data")   

#def spray_func(spray_period) # Команда опрыскивания коровы. Запрос в базу и чекание

    #GPIO.setmode(GPIO.BOARD)

    #GPIO.setup(22, GPIO.OUT)

    #GPIO.setup(22, GPIO.OUT, GPIO.LOW)

    # подключение к базе

    # проверка данных да/нет

    #if spray_period/next_spray_time != 0

    # опрыскивание (GPIO вывод сигнала)

    #GPIO.output(22, TRUE)

    #delay()

    #return()

Listing of the autostart program test.service
[Unit]

Description=test.service Service

After=network.target

[Service]

ExecStart=/usr/bin/python3 /home/pi/main_aid_ver3.py

WorkingDirectory=/home/pi/

StandardOutput=inherit

StandardError=inherit

Restart=always

User=root

[Install]

WantedBy=multi-user.target

APPENDIX L
Improvement of the experimental sample design of equipment for remote identification control, cattle live weight control
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Figure K.1 - Drawing of "false ceiling" for electronics and antenna
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Figure M.2 - Changing the shape of individual parts carried out after the initial

 tests of version №2
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Figure M.3 - Change of fasteners of individual parts, carried out after the initial 

test of version №2

APPENDIX M
Design drawings of the experimental sample
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Figure L.1 - Drawings of the experimental sample design. Version №3
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Certificate of authorship for the work program of the platform for determining live weight and identification of cattle
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Certificate of authorship for the work program of automatic accounting device for milk productivity
APPENDIX O

Automatic accounting device for milk productivity
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а) 
b)

Figure M.1 - External view of the device body (a); holder with integrated RFID antenna (b)
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а) 
b)

Figure M.2 - Three-dimensional model of the expansion board: a) top view; b) bottom view
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1 - plastic box; 2 - expansion board; 3 - a glass of a counter with a reed switch; 4 - holder; 5 - RFID antenna; 6 - LoRa transceiver module; 7 - LED; 8 - transistor; 9 - connector, 10 - LoRa antenna; 11 - connector for connecting a reed switch; 12 - resistor; 13 - power connector; 14 - RFID reader. 

Figure M.3 - Electronic unit assembly
APPENDIX P
Schematic diagram of the device
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APPENDIX Q
Block diagram of the device controller operation algorithm
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APPENDIX R
Listing of the control program for the automated metering device for milk production
/****************************************************

   Controller: Arduino Mega 2560

    Task: Send milk yield data to TTN

    Activation by Personalization (ABP) is used.

    Sewn into the sketch:

    unique device address - DevAddr

    session keys - NetSessionkey, AppSessionKey

    in OTAA activation, these keys are generated on the device

    For the module to work correctly, you need to set

    correct settings in

    Documents / Arduino / libraries / arduino-lmic-master / config.h

    need to uncomment the lines

    with disable_join, disable_ping, disable_beacons

    uses the Arduino LMIC library downloaded from

    https://github.com/matthijskooijman/arduino-lmic
****************************************************/

//Frequency for UNO 8000000UL, for MEGA 16000000UL

#define F_CPU 16000000UL

// Custom and built-in libraries
#include <lmic.h>

#include <hal/hal.h>

#include <SPI.h>

#include <avr/io.h>

#include <avr/interrupt.h>

/****************************************************

   Initial declarations for the system
 ****************************************************/

#define GERCON 8  // The reed switch is connected to the eighth
// microcontroller leg
uint8_t systemState;  // Variable to store the current

// system state
// System states:

#define WAIT 0 // Label Waiting Mode

#define MEASURE 1 // Milk measurement mode

#define SEND 2 // LoRaWAN data sending mode
String id;  //cow identification number
uint16_t onTime = 0; // time that the sensor is

// open. onTime * 0.01sec

uint16_t offTime = 0; // time that the sensor is

// closed. offTime * 0.01sec
// NWKSKEY - replace when registering a device inTTN

static const PROGMEM u1_t NWKSKEY[16] = {

  0xC6, 0xC2, 0xD5, 0x74, 0x60, 0x40, 0xB7, 0x88,

  0x20, 0xDF, 0xB0, 0x31, 0x9D, 0x72, 0xA0, 0xCD

};

// APPSKEY - replace when registering the device in TTN

static const u1_t PROGMEM APPSKEY[16] = {

0x2F, 0x0E, 0x84, 0xE6, 0x9B, 0xEC, 0x8E, 0xD6,
0x7B, 0x05, 0x5C, 0x46, 0x6C, 0x6E, 0x91, 0xE2

};

// DEVADDR - replace when registering the device in TTN

// <-- Must be unique for each device!

static const u4_t DEVADDR = 0x26011998 ;

// sendjob - task for sending data
static osjob_t sendjob;

// Setting the message transmission interval in seconds
const unsigned TX_INTERVAL = 360;

// Declaring the connection of the legs of the LoRa module and the controller
const lmic_pinmap lmic_pins = {

  // PINMAP FOR ARDUINO MEGA2560

  .nss = 53,

  .rxtx = LMIC_UNUSED_PIN,

  .rst = 5,

  .dio = {/*dio0*/ 2, /*dio1*/ 3, LMIC_UNUSED_PIN},

};

/****************************************************

   Handling events from RFM95W

 ****************************************************/

void onEvent (ev_t ev) {

  Serial.print(os_getTime());

  Serial.print(": ");

  switch (ev) {

    case EV_TXCOMPLETE: // End of transfer event
      // We wait for the data from the server immediately after sending.
      Serial.println(F("EV_TXCOMPLETE (includes waiting for RX windows)"));

      if (LMIC.txrxFlags & TXRX_ACK)

        Serial.println(F("Received ack"));

      if (LMIC.dataLen) {

        Serial.println(F("Received "));

        Serial.println(LMIC.dataLen);

        Serial.println(F(" bytes of payload"));

        /**********************************************************

           At this point, you can try to pull the data

            received in response from the server - downlink.

         * *********************************************************/

      }

      // Schedule next transmission
      os_setTimedCallback(&sendjob, os_getTime() + sec2osticks(TX_INTERVAL), do_send);

      break;

    default:

      Serial.println(F("Unknown event"));

      break;

  }

}

/****************************************************

   Send data function
 ****************************************************/

void do_send(osjob_t* j) {

  // Check if data is being received/transmitted
  if (LMIC.opmode & OP_TXRXPEND) {

    Serial.println(F("OP_TXRXPEND, not sending"));

  } else {

    // Put the data in a queue for sending.

    uint8_t message[1] = {};

    LMIC_setTxData2(1, message, 1, 0);

    Serial.println(F("Packet queued"));

  }

  // The next broadcast is planned after the event TX_COMPLETE

}

/****************************************************

   Configure all modules of the system
 ****************************************************/

void setup() {

  /****************************************************

     Serial Port Setup
   ****************************************************/

  Serial1.begin(9600); //K Serial 1 connected RFID reader

  Serial.begin(115200); //Serial port for sending

  // debugging information
  Serial.println(F("Starting"));

  /****************************************************

     Timer 1 - Вызывает прерывание по режиму сравнения

     каждые 0,01 секунды

  ****************************************************/

  cli();

  TCCR1A = 0;

  TCCR1B = 0;

  OCR1A = 625;

  TCCR1B |= (1 << WGM12);

  TIMSK1 |= (1 << OCIE1A);

  sei();

  /****************************************************

     Initialization of the LMIC library
   ****************************************************/

  os_init();

  // Reset the MAC state. Session and pending data

  //transfers will be discarded.

  LMIC_reset();

  // On AVR, these values are stored in flash and

  // only copied to RAM once. Copy them to a

  //temporary buffer here, LMIC_setSession will

  // copy them into a buffer of its own again.

  uint8_t appskey[sizeof(APPSKEY)];

  uint8_t nwkskey[sizeof(NWKSKEY)];

  memcpy_P(appskey, APPSKEY, sizeof(APPSKEY));

  memcpy_P(nwkskey, NWKSKEY, sizeof(NWKSKEY));

  LMIC_setSession (0x1, DEVADDR, nwkskey, appskey);

  // Set up the channels used by the Things Network,

  // which corresponds to the defaults of most gateways.

  // Without this, only three base channels from

  // the LoRaWAN specification are used, which certainly

  // works, so it is good for debugging, but can

  // overload those frequencies, so be sure to configure

  // the full frequency range of your network here

  // (unless your network autoconfigures them).

  // Setting up channels should happen after

// LMIC_setSession, as that configures the minimal
// channel set.

  LMIC_setupChannel(0, 868100000, DR_RANGE_MAP(DR_SF12, DR_SF7),  BAND_CENTI); // g-band

  LMIC_setupChannel(1, 868300000, DR_RANGE_MAP(DR_SF12, DR_SF7B), BAND_CENTI); // g-band

  LMIC_setupChannel(2, 868500000, DR_RANGE_MAP(DR_SF12, DR_SF7),  BAND_CENTI); // g-band

  LMIC_setupChannel(3, 867100000, DR_RANGE_MAP(DR_SF12, DR_SF7),  BAND_CENTI); // g-band

  LMIC_setupChannel(4, 867300000, DR_RANGE_MAP(DR_SF12, DR_SF7),  BAND_CENTI); // g-band

  LMIC_setupChannel(5, 867500000, DR_RANGE_MAP(DR_SF12, DR_SF7),  BAND_CENTI); // g-band

  LMIC_setupChannel(6, 867700000, DR_RANGE_MAP(DR_SF12, DR_SF7),  BAND_CENTI); // g-band

  LMIC_setupChannel(7, 867900000, DR_RANGE_MAP(DR_SF12, DR_SF7),  BAND_CENTI); // g-band

  LMIC_setupChannel(8, 868800000, DR_RANGE_MAP(DR_FSK,  DR_FSK),  BAND_MILLI); // g2-band

  // TTN defines an additional channel at 869.525Mhz

  //using SF9 for class B devices' ping slots.

  // LMIC does not have an easy way to define set this

  // frequency and support for class B is spotty

  // and untested, so this frequency is not configured here.

  // Disable link check validation

  LMIC_setLinkCheckMode(0);

  // TTN uses SF9 for its RX2 window.

  LMIC.dn2Dr = DR_SF9;

  // Set data rate and transmit power for uplink

  //(note: txpow seems to be ignored by the library)

  LMIC_setDrTxpow(DR_SF7, 14);

  // Start job

  do_send(&sendjob);

  /****************************************************

     Put the system on hold RFID
   ****************************************************/

  systemState = WAIT;

}

/****************************************************

   Main program cycle
 ****************************************************/

void loop() {

  if (systemState == WAIT) {

    /****************************************************

       Waiting state of tagged data
    ****************************************************/

    Serial.println("Entered wait mode");

    //     while(Serial1.available() == 0){};

    if (Serial1.available() > 0) {

      for (int i = 0; i < 6; i++) {

        Serial1.read();

      }

      for (int i = 0; i < 2; i++) {

        id += Serial1.read();

      }

      for (int i = 0; i < 6; i++) {

        id += Serial1.read();

      }

      Serial.print("ID: ");

      Serial.println(id); // displays the read out id to the console
      /****************************************************

         System conversion into measurement rheum
       ****************************************************/

      systemState = MEASURE;

      /****************************************************

         Run the timer to calculate the time
       ****************************************************/

      TCCR1B |= (1 << CS12);

    }

  } else if (systemState == MEASURE) {

    /****************************************************

       State of measurement. Occurrences from time to time

       interruptions from Timer1. If the reed is too long

       will be in a closed state, then the system

       automatically goes into processing mode and

       data transfers
    ****************************************************/

  } else if (systemState == SEND) {

    /****************************************************

       Sending status of data.

       After

       data will be queued up

       the condition changes into waiting.

    ****************************************************/

    // Stop Timer 1

    TCCR1B &= ~(1 << CS12);

    Serial.print("nTime = ");

    Serial.println(onTime); // Sending counted

    // console time values

    /****************************************************

       Data Processing
     ****************************************************/

    float litr = 9.73214791392 * onTime;

    char strLitr [] = "00.000"; 

    dtostrf(q, 2, 3, strLitr);

    /****************************************************

       Sending data
     ****************************************************/

    uint8_t message[] = strLitr;

    LMIC_setTxData2(1, message, 1, 0);

    os_runloop_once();

    /****************************************************

       Clearing global variables
     ****************************************************/

    id = "";

    onTime = 0;

    /****************************************************

       Switching to standby mode
     ****************************************************/

    systemState = WAIT;

  }

  delay(1000);

}

/****************************************************

  Interrupt from timer 1.

   It triggers every 0.01 seconds.

****************************************************/

ISR(TIMER1_COMPA_vect)

{

  if (digitalRead(GERCON) == LOW) {

    onTime++;

    offTime = 0;

    Serial.print("onTime inc = ");

    Serial.println(onTime);

  } else {

    offTime ++;

    if (offTime >= 500) {

      systemState = SEND;

      offTime = 0;

    }

  }

APPENDIX S
Algorithm after revision
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APPENDIX T
Program listing
#!/usr/bin/env python3

import RPi.GPIO as RPIO

from datetime import datetime

import time

from ru5102 import Reader

import os

import requests

import subprocess

# When milk flows, the reed switch is closed - the controller leg will be pulled to the power supply.

# When milk does not flow (default) - the controller leg is pulled to the ground by an internal pull-up resistor 

TIMEOUT = 60 

GERCON = 4 # pin 7 on board
WIFI_LED = 17 # pin 11 on board
CARDWAIT_LED = 27 # pin 13 on board
GERCON_LED = 22 # pin 15 on board
BUTTON = 23 # pin 16 on board
RPIO.setmode(RPIO.BCM)

RPIO.setup(GERCON, RPIO.IN, pull_up_down = RPIO.PUD_DOWN)

RPIO.setup(WIFI_LED, RPIO.OUT, initial = 0)

RPIO.setup(CARDWAIT_LED, RPIO.OUT, initial = 0)

RPIO.setup(GERCON_LED, RPIO.OUT, initial = 0)

RPIO.setup(BUTTON, RPIO.IN, pull_up_down = RPIO.PUD_UP)

hostname = "google.com"

response = os.system("ping -c 1 " + hostname)

if response == 0:

    print("Internet connection is active ")

    RPIO.output(WIFI_LED, 1)

else:

    print("No internet connection ")

reader = Reader('/dev/ttyUSB0')

while(1):

    # While waiting for the label, light the corresponding LED
    RPIO.output(CARDWAIT_LED, 1)

    print("Waiting for a label...")

    id = reader.read_once()

    print(id)

    RPIO.output(CARDWAIT_LED, 0)

    print("Create a file...")

    filename = datetime.now().strftime("%Y.%m.%d_%H.%M") + "-" + id + ".csv"

    f = open(filename, "a+")

    f.write(id + "\r\n")

    oldG = RPIO.input(GERCON)

    oldTs = datetime.now()

    timeout = 0

    # Data collection cycle
    print("Counting milk...")

    while(1):

        time.sleep(0.001)

        # Reading the state of the reed switch
        newG = RPIO.input(GERCON)

        newTs = datetime.now()

        # Writing data to a file
        s = "" + datetime.now().strftime("%Y-%m-%d %H:%M:%S.%f") + ";" + str(newG) + "\r\n"

        f.write(s)

        # If the state has changed, then reset the timeout counter and switch the LED
        if newG != oldG:

            oldTs = newTs

            oldG = newG

            RPIO.output(GERCON_LED, newG)

        # If the data has not changed longer than the timeout, then stop the data collection cycle
        if ((newTs - oldTs).seconds > TIMEOUT) or (RPIO.input(BUTTON) == 0):

            f.close()

            print("I send the file to the server ")

            try:

                ret = subprocess.check_output(["scp", filename, "Administrator@ret.gis-katu.kz:Plotva/%s" % filename])

            except Exception:

                print("File transfer error ")

            # url = "http://ret.gis-katu.kz/40000"

            # files = {'file': (filename, f, 'text/csv')}

            # response = requests.post(url, files = files)

            break

APPENDIX U
The interface of the veterinarian tablet
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Figure S.1 - Rearranging by drug prescription
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Figure S.2 - Regrouping by disease type
APPENDIX V
The interface of the software product «Herd Management»
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A) The interface of the software product «Herd Management»
(information on lactation)
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B) Examples of analytical diagrams built through the constructor. 

Certificates of authorship
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Certificate of authorship for the mobile application «Veterinary Tablet»
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Certificate of authorship for the software product «Herd management»
APPENDIX W
An example of diagram
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Figure U.1 - An example of a class diagram of the main business objects
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Figure U.2 - Example of a class diagram of zootechnical events
APPENDIX Х
Mathematical model

[image: image180.png]=3 LOACTBEHHbIX MIPOLIECCOB B MOIOUHOM XMBOTHOBOACTBE - Excel (C6oit akTuBaLmm npoaykta) x

T [ T N —— Boa | 9. O6uwiigocryn

ﬁ f’““’m“ Calibri MR P Nepenecrn rexer Ouyit - Q 6wt Heditpanchbin  Maoxol & 2X (X é“””‘w’“ - 4 p
ER Konuposars ~ - anonwums - -
Berasums XK u-|E oA ] O6nequums n novecrume s uenrpe = | - 9 ow | 4§ 93 Yonomwoe  ®opwamaposams | Xopouwmii Bson Beiop, < Beraonms Yaonurs Oopwar T CopraponeaHai

 Gopuar no o6pan i
- ¥ oop Bpasuy bopmaTuposaHme - Kak TabauLy * W puALTP  BEIAENUTS
By0ep ouena 5 wpnor 5 Bupastmsarine 5 ncno 5 o Sueiicn Pegaimposarne ~

MaremaTtuyeckan mogenb ANA aHanAuMsa U oNTMMU3aLUM Npoueccos NpoussoAcTea U cbbiTa npoAyKUuUM MO/ZI0OYHOro CKoToBOACTBA

KonnyecTso oTenos

Mokasarenb Hazion no KaneHAapHbIM MeCALAM, ThIC. KT
no mecauam

Mecay, otena fiHBapb  |®espanb |MapT Anpenb  |Mait WNioHb Wionb Asryct CeHTAbpb |OKTABPL |HoAbpb  |[ekabpb
16.12-15.01 307 706 801 729 682 587 533 463 388 345 158
16.01-14.02 312 675 762 703 673 595 557 500 434 400 189
15.02-15.03 235 310 611 684 645 639 588 575 542 493 478
16.03-15.04 480 235 316 627 702 660 653 599 584 548 497 11
16.04-15.05 426 388 181 318 703 795 729 693 607 561 498 31
16.05-15.06 452 367 317 142 318 771 879 789 723 607 536 16
16.06-15.07 561 498 426 388 181 318 703 795 729 693 607 8
16.07-15.08 606 567 509 441 407 192 318 687 775 715 685 4
16.08-15.09 667 594 561 509 446 415 197 312 662 746 691 2
16.09-15.10 679 655 584 552 500 438 408 194 307 650 733 2
16.10-15.11 783 716 676 587 538 473 401 361 167 307 691 2
16.11-15.12 679 768 705 670 586 542 481 412 375 175 307 1
06bem ToBapHOro
MO/IOKa 38130,13| 32469,31| 22270,19| 16674,61| 25447,53| 40451,05| 51029,23| 53874,76 52593| 49170,75| 46005,05| 42284,39 470400
Bbipyuka 3813013| 3246931| 2227019| 1667461| 2544753| 4045105| 5102923| 5387476 5259300 4917075| 4600505| 4228439 47040000
Cymma MJ no
KaneHaapHbIM
mecauam 2042686| 1745225| 1201000| 900726,8| 1376893| 2192303| 2770158| 2921744| 2846596| 2655220 2474414| 2270521 25397486,47.

[Oawwie | Onmumusauvionmwan mogens | Mogens an ananiza
fotoso o - 1




[image: image181.png]=3 LOACTBEHHbIX MIPOLIECCOB B MOIOUHOM XMBOTHOBOACTBE - Excel (C6oit akTuBaLmm npoaykta) x

T [ T N —— Boa | 9. O6uwiigocryn

& Boipesars . = " B i i i " Gim 2 X Asoyuma v+ A,
Bﬁ e Lo B P Ouan - y . 7 [omms | v oot | B y% =z e M H,Q
e EEHE R Bl e siere « (- % 28| o o I N = )| emn o o g g ST
Bydep o6mena ) Wpndt ] BripaBHMBaHUe ] Yncno ] Crunm Aueitkn PepakTnposaHue ~
Bbipyuka 3813013| 3246931| 2227019| 1667461| 2544753| 4045105| 5102923| 5387476 5259300 4917075| 4600505| 4228439 47040000 -
Cymma MJ no

KafeHAapHbIM
mecalam 2042686| 1745225| 1201000| 900726,8| 1376893| 2192303| 2770158| 2921744| 2846596| 2655220| 2474414| 2270521 25397486,47

OI'pBHVI"IEHM"IMBBIOLUME ycnosua

Mo obwemy
noronoBbio
MOJIOYHOTO CcTaga 80|<= 80

Mo o6HoBneHMIO

cTaja
AHnBapb 0,25|<= 0,5
Despanb 0,25|<= 0,5
MapTt 0,25|<= 55
Anpenb 2,75|<= 15,5
Mait 7,75|<= 8
UioHb 4|<= 4
Wonb 2|<= 2
Asryct 1|<= 1
CeHTAbpb 0,5[<= 1
OKTABPb 0,5[<= 1
Honbpb 0,5|<= 0,5
[lekabpb 0,25(<= 0,5

| Aawreie | Onmumusaunonnan wogens | Moens ana avaniza |

fotoso o - 1





Figure V 1 - Mathematical model of production and economic processes in MS Excel
APPENDIX Y
The front pages of the IAS «Milk» software package
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Figure E.1 - Screenshot of the front pages of the IAS «Milk» software package - Management of profitability of dairy production in agricultural formations
APPENDIX Z
List of publications published as part of the program implementation
For 2019 
1 Abdrakhmanov S.K., Mukhanbetkaliyev Y.E., Beisembaev K.K., Akibekov O.S. Development of software product for the organization and control of infectious and non-infectious diseases of cattle "// Bulletin of the Shakarim State University of Semey. 2019, №3 (87). P.344-348 (Kazakhstan). 

2 Shopagulov O.A., Tretyakov I.I., Issmailova A.A. The use of expert systems in veterinary medicine // Bulletin of KazNITU. -№6, -2019. -P. 328-335 (Kazakhstan).

3 Mirmanov A.B., Ostretsov K.I., Baiguanysh S.B. Algorithm for taking meter readings for further transmission over the radio channel // Bulletin of KazATC №1 (112), 2020. P. 274-283 (Kazakhstan).
4 Akhmetova AE, Abdykerova G.Zh. Evaluation of the choice of modeling options when forecasting the dynamics of milk prices // KazNU Bulletin. Economics Series, №1 (127), 2019, P.321-332 (Kazakhstan). 

5 Kusainov T., Akhmetova A. Assessment of the relationship between the level of costs for vocational education and the productivity of social labor // Economics and Statistics. –Nur-Sultan, 2019. –№2. -P. 126-131 (Kazakhstan).

6 Shcherbatyuk S., Akhmetova A. Diagnostics of financial stability of agricultural enterprises of dairy farming in the Republic of Belarus and the Republic of Kazakhstan Economy and statistics. –Nur-Sultan, 2019. –№4. -P. 84-96 (Kazakhstan).

7 Uskenov R.B., Issabekova S.A., Grigoriev B.N. The relationship between rumen pH and cows’ milk productivity// Online journal Vestnik Biotechnologii URSAU. –Yekaterinburg, 2019. –№1 (Russia).

8 Mirmanov A.B., Nabiev N.K., Alimbaev A.S., Zhanturin R.M. The influence of IoT technologies on devices for determining the weight of cattle // Peer-reviewed scientific journal "Trends in the development of science and education." - Ed. Research Center "L-Journal", Samara. - 2019. -№55. -P.28-35 (Russia).

9 Mirmanov A.B. Methodology for calculating the parameters of the LoRaWAN network // Peer-reviewed scientific journal "Trends in the development of science and education." - Ed. Research Center "L-Journal", Samara. - 2019. -№55. -P.14-19 (Russia).

10 R. Uskenov, A. Akylbayeva, D.Nabiyeva. S. Issabekova The impact of Extension programs on Kazakhstani farms// Международная научно-практическая конференция: ICERI 2019, Spain, Seville. November 11-13, 2019 (Spain). 

11 Alimzhanova L., Issabekova S. Introduction of digital technologies in dairy cattle breeding of the Republic of Kazakhstan. “International Conference on Trends & Innovations In Management, Engineering, Science & Humanities” (ICTIMESH-2019) DUBAI, UAE, December 18-21, 2019 (UEA).

12 Akhmetova A.E. The functioning of the accounting and analytical system of strategic controlling at the present stage of development of enterprises in the agricultural sector / Collection of scientific articles of the XI International scientific and practical conference "Formation of organizational and economic conditions for the effective functioning of the APRK", Minsk, May 30-31, 2019, 2019, P. 327- 331 (Russia).

13 Zhanturin R.M. Dostanova K.R. Subsystem for reading weight from strain gauges of a device for remote control of the mass of cattle // Modern technologies: topical issues, achievements and innovations: collection of articles of the XXXI International Scientific and Practical Conference. - Penza: ICNS "Science and Education". - 2019. - P.20-23 (Russia).

14 Shopagulov O.A. The use of expert systems in veterinary medicine // Materials of the International scientific and theoretical conference "Seifullin readings - 15: Youth, science, technologies - new ideas and prospects", timed to the 125th anniversary of S. Seifullin. - 2019. - Vol. I, Part 2 - P.134-136 (Kazakhstan).

15 Utegenova A.E. Development of a modern knowledge base for expert systems // International scientific and theoretical conference “Seifullin readings - 15: Youth, science, technologies - new ideas and prospects”, dedicated to the 125th anniversary of S. Seifullin, 2019. - TI, Ch.2 - P.142-143. (Kazakhstan)
16 Arykbai A. Development of “Herd management” system for dairy farming in the North Kazakhstan region // International scientific and theoretical conference “Seifullin readings - 15: Youth, science, technologies - new ideas and prospects”, dedicated to the 125th anniversary of S. Seifullin. - 2019. - Vol. I, Part 2 - P.142-143. (Kazakhstan)
17 Argymbay Z. Development of the architecture of the automated information system "Herd Management" // Materials of the International Scientific and Theoretical Conference "Seifullin Readings - 15: Youth, Science, Technologies - New Ideas and Prospects", dedicated to the 125th anniversary of S. Seifullin. - 2019. - Vol. I, Part 2 - P.150-151. (Kazakhstan)

For 2020 
1 Akhmetov A.N., Issabekova S.A., Uskenov R.B. The study of the effect of microclimate parameters on the milk yield of dairy cows // 3i Intellectual, idea, innovation multidisciplinary scientific journal. №1 2020., P.40-45 (Kazakhstan)
2 Abdrakhmanov S.K., Beisembaev K.K., Mukhanbetkaliyev E.E., Akibekov O.S., Akmambaeva B.E., Shopagulov O.A. Development of a web interface of a unified database for the software product "Veterinarian tablet" // Bulletin of Science of S. Seifullin KazATU - 2020. - № 2 (105). - P.173-180 (Kazakhstan)
3 Abdrakhmanov S.K., Mukhanbetkaliyev E.E., Akibekov O.S., Beisembayev K.K., Mukhanbetkaliyeva A.A. Possibilities of animal health control using SmaXtec boluses // Bulletin of Science of S. Seifullin KazATU - 2020. - №3 (106). - P.164-175 (Kazakhstan)

4 Dzhakupov I.T., Iskakova G.K., Kaskyrbaeva N.K. The effectiveness of clinical and laboratory methods for diagnosing pathology of the reproductive organs in cows // Scientific - practical journal of the West Kazakhstan Agrotechnical University named after Zhangir Khan "Science and Education". Part 1. No. 1-1 (58). -Uralsk, 2020, P. 178-182 (Kazakhstan)

5 Abdrakhmanov S.K., Mukhanbetkaliev E.E., Kadyrov A., Tashatov N.N. Application of the spatio-temporal cube technique in assessing the risk of an epizootic situation for anthrax. Bulletin of the Shakarim State University of Semey - 2020. - No. 1 (89). - P.48-53 (Kazakhstan)

6 Kadyrov A., Tashatov N.N., Abdrakhmanov S.K., Mukhanbetkaliyev E.E. Computer modeling of the ranking of the territory in the category of risk of zoonotic infections // Bulletin of the Shakarim State University of Semey. - 2020. - No. 2 (90). - P.169-173 (Kazakhstan)

7 Issmailova A., Otegenova A., Mukhanova AA Expert system for diagnosing animal diseases // Vestnik KazNRTU. -2020. -№ 4 (140), -P. 463-468 (Kazakhstan)
8 Kussaiynov T.A. RETHINKING THE DAIRY HERD RENEWAL POLICY ISSUE// S. Seifullin KazATU Herald. #3, 2020 (Kazakhstan). 

9 Mukhanbetkaliyev E.E., Uskenov R.B., Beisembayev K.K., Shopagulov O.A. Functional capabilities of the Veterinarian Tablet mobile application // Eurasian Scientific Association. 65th International Scientific Conference: "Theoretical and Practical Issues of Modern Science", Moscow, July 2020 - 2020. - № 7 (65). - P. 211-216 (Russia).
10 Dzhakupov I.T., Alimzhanova L.V., Uskenov R.B., Issabekova S.A., Zharylgasynov S.S., Asanov Zh.B. "SMAXTEC" system for determining the activity of movement, health status, calving time in cows // online journal Vyatnik State Agricultural Academy. -2020. -№2 (4) Agricultural sciences (Russia).
11 Dzhakupov I.T., Zharkimbaeva Zh.Z., Abultdinova A.B. A device for assessing the condition of the genital organs of cows after childbirth // Veterinary Medicine, 2020. -№3. - P.11-17. DOI: 10.30896 / 0042-4846.2020.23.3.11-14 (Russia).
12 Mirmanov A.B., Nabiev N.K., Alimbayev A.S., Dostanova K.M. Experimental studies of the reading range of UHF RFID ear tags // Modern science. M., 2020. - No. 10-1. - P. 434-438 (Russia).
13 Zhambyl A.D., Sailaubekov A.B., Baizulova D.A., Kazbekova G.A. Development of the main controller of the control system for sanitizing livestock // Modern science. M., 2020. - No. 10-1. - S. 415-419 (Russia).
14 Akhmetova A.E. Evaluation of the effectiveness of the management system in agricultural enterprises on the basis of strategic controlling tools / International scientific and theoretical conference "Seifullin readings - 16: Youth science of a new formation - the future of Kazakhstan". - 2020. - Vol. I, Part. - P. 134-138 (Kazakhstan)

15 Shopagulov O.A., Tretyakov I.I., Ismailov A.A. Development of an automated tool for diagnosing cow disease // Collection of materials of the international scientific and practical conference "From inertia to development: scientific and innovative support of the agro-industrial complex". -2020. –P.191-194 (Rus).

16 Arykbai A. Development of an automated information system "Herd management" for the analysis and control of milk production in the conditions of Northern Kazakhstan // International scientific and theoretical conference "Seifullin readings - 16: Youth science of a new formation - the future of Kazakhstan". - 2020. - Vol. I, Part 2 - P. 170-171 (Kazakhstan)

17 Maimakov M., Development of an automated information system for organizing measures for the prevention and elimination of cattle diseases of infectious etiology in the conditions of Northern Kazakhstan // International scientific and theoretical conference "Seifullin readings - 16: Youth science of a new formation - the future of Kazakhstan". - 2020. - P. 194-195 (Kazakhstan)

18 Utegenova A. Expert system of diagnostics of cattle diseases // International scientific-theoretical conference "Seifullin readings - 16: Youth science of the new formation - the future of Kazakhstan". - 2020. - P. 197-199 (Kazakhstan)

19 Shopagulov O. Expert system for the diagnosis of cow diseases // International scientific and theoretical conference "Seifullin readings - 16: Youth science of a new formation - the future of Kazakhstan". - 2020. - P. 161-163 (Kazakhstan)

20 Kussaiynov T.A. Dairy herd renewal policy: economic calculations and optimization//Agric. conspec. sci. -2020. -Vol. 85. No. 2. Р.175-181. Scopus, percentile 22. (Croatia). 
21 Akhmetova A. et al. ADAPTABILITY OF THE BELARUSIAN MODEL OF DIAGNOSTICS OF FINANCIAL STABILITY TO AGRICULTURAL ENTERPRISES/ ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES ISSN 2345-0282 (online) http://jssidoi.org/jesi/ -2020 . -Vol. 8. No.1 Р.175-181. Р.1177-1189. Scopus, percentile 98. (Lithuania). 
21 Shopagulov O., Tretyakov I., Ismailova A., Aitimova U., Beisembayev K., Mukhanbetkaliyeva A. An expert system for diagnosis cow diseases // Journal of Theoretical and Applied Information Technology. -2020. –Vol.98. No 15. Р. 3106-3115. Scopus, percentile 37. (Pakistan). 

Certificates of authorship:
1 Certificates of authorship for the computer program: "Mobile application" Veterinarian tablet "(No. 10924 dated June 16, 2020) Authors: Tretyakov I.I., Perchenko A.S., Shopagulov O.A., Ismailova A. A., Ovseikin D.V.
2 Certificates of authorship for the computer program: "Software product Herd Management" (No. 11055 dated June 22, 2020) Authors: Tretyakov I.I., Ismailova A.A., Ovseikin D.V., Perchenko A. S., Shopagulov O.A.
3 Certificates of authorship for the computer program: "Program of operation of the automated metering device for milk production" (No. 12435 dated October 08, 2020) Authors: Baiguanysh S.B., Mirmanov A.B.
4 Certificates of authorship for the computer program: "Program of the platform for determining live weight and identification of cattle" (No. 12456 dated October 09, 2020). Authors: Alimbayev A.S., Baiguanysh S.B., Mirmanov A.B., Nabiev N.K.

Recommendations and monographs
1 Kusainov T.A. Calculation of the optimal duration of the productive life of a dairy cow on the farm. Recommendations / S.Seifullin Kazakh Agrotechnical University. Nur-Sultan, 2020.23 p. ISBN 978-601-257-264-3
2 Alimzhanova L.V., Dzhakupov I.T., Uskenov R.B., Isabekova S.A., Bostanova S.K., Shaikenova K.Kh. Application of elements of digital technologies in dairy cattle breeding in Northern Kazakhstan: monograph. - Nur-Sultan: S. Seifullin KazATU, 2020.- 83 p. ISBN 978-601-257-2698
3 Recommendations for the use of the system "SmaXtec": Recommendations for users / R.B. Uskenov, J. Gasteiner, L.V. Alimzhanova, EE Mukhanbetkaliyev, K.K. Beisembayev, O.S. Akibekov, S.A. Исабекова, А.Н. Akhmetov. - Nur-Sultan: S. Seifullin Kazakh Agrotechnical University, 2020. - 24 p. ISBN 978-601-257-265-0
4 Recommendations for using the SmaXtec system: Recommendations for users / R.B. Uskenov, J. Gasteiner, L.V. Alimzhanova, E.E. Mukhanbetkaliyev, K.K. Beisembayev, O.S. Akibekov, Isabekova S.A. - Nur-Sultan: S.Seifullin Kazakh Agrotechnical University, 2020.- 25 p. ISBN 978-601-257-266-7
5 Tretyakov I.I., Ismailova A.A., Shopagulov O. A. Methodological recommendations on the use of the information system "Herd Management" (within the framework of a scientific project) / Tretyakov I.I., Ismailova A.A., Shopagulov O. A ..- Nur-Sultan: S. Seifullin KazATU, 2020.-30 p. ISBN978-601-257-275-9
6 Tretyakov I.I., Ismailova A.A., Shopagulov O. A. Methodological recommendations for using the mobile application "Veterinarian Tablet" (within the framework of a scientific project) / Tretyakov I.I., Ismailova A.A., Shopagulov O. A ..- Nur-Sultan: S. Seifullin KazATU, 2020.-21 p. ISBN978-601-257-274-2
Prepared graduate works: 

1 Maratova A.B. - topic of master's thesis: "Development of applied software for forecasting income and optimization of turnover in dairy cattle breeding" specialty 6M070400 - "Computing equipment and software" (supervisor Ismailova A.) - awarded a master's degree in engineering and technology;

2 Abikenov K.S. - topic of master's thesis: "Development of a database for AIS on the organization of preventive measures for cattle diseases", specialty 6M120100 - "Veterinary medicine" (supervisor Mukhanbetkaliyeva A.A.) - awarded a master's degree in veterinary sciences;

3 Arykbai A.M. - Master's thesis: "Development of an automated information system" Herd management "for the analysis and control of milk production in the conditions of Northern Kazakhstan", specialty 6M070300 - "Information systems" (supervisor Ismailova A.) - awarded a master's degree in technical sciences;

4 Maymakov M.M. - Master's thesis topic: "Development of an automated information system for the organization of measures for the prevention and elimination of diseases of cattle of infectious etiology in Northern Kazakhstan", specialty 6M070300 - "Information systems" (supervisor A. Ismailova) - awarded the degree of master of technical sciences;

5 Otegenova A.E. - Master's thesis topic: "Development of software for a specialized knowledge base for automating the solution of problems in veterinary medicine", specialty 6M070300 - "Information systems" (supervisor Ismailova A.) - awarded a master's degree in technical sciences;

6 Zhakupova Zh. "Information and analytical support of agricultural production efficiency management", (scientific supervisor Kusainov T.A. - awarded a master's degree in Economic Sciences

7 Kerimbek M.M. - Master's thesis topic: "Reproductive capacity of cows depending on milk yield and level of feeding", specialty 6M080200 - "Technology of livestock production" (supervisor Isbekova S.A.) - awarded a degree of master of agricultural sciences.

8 Zhanserikova A.K. - Master's thesis topic: "Milk productivity due to the increase in the number of cows in the conditions of North Kazakhstan farms" specialty 6M080200 - "Technology of livestock production" (supervisor Isbekova S.A.) - awarded a degree of master of agricultural sciences;

9 Aisinova A.B. "Monitoring the condition of the network with the help of a bolus system" (supervisor Isbekova S.A.) specialty 5B080200 - "Technology of production of animal products” - bachelor's degree in animal husbandry;

10 Mukhambet P.S. "Supervision of reproductive functions of cows with SmaXtec boluses" specialty 5B080200 - "Technology of production of animal products" (supervisor Isbekova S.A.) - bachelor's degree in animal husbandry;
11 Ostretsov K.I. "Development of the gateway RFID-LoRaWAN and its application for the task of dairy farming" specialty 5B071900 "Radio Engineering, Electronics and Telecommunications" (supervisor Mirmanov A.B.), bachelor's degree in engineering and technology;

12 Rakhimzhanov А. "Development of systems of collection and transfer of climatic data according to the protocol LoRaWAN" specialty 5B071900 "Radio Engineering, Electronics and Telecommunications" (supervisor Mirmanov A.B.), bachelor's degree in engineering and technology; 

13 Shodybayev E.T. "Development of IoT for remote monitoring of the general condition of cattle" specialty 5B071900 "Radio Engineering, Electronics and Telecommunications" (supervisor Mirmanov A.B.), bachelor's degree in engineering and technology.
APPENDIX AA
Reprints of publications
[image: image183.png][#) Crarsa Becrruk Ne 3(87) 2019.pdf - Adobe Acrobat Reader DC

OaiinPegaxruposanne Mpocworp Mognucs Owso  Crpaska

naHas  VIHCTpyMeHTbI Crates Paspaborka... Craten Bectumk NO ... X @

w B R Q ® @ 1w |k 0 ® - T B2 & D

MARMCTER 00 OB 30EARM N HAYIH PESTYERN KASAXETAH Mlowax MosepyTe cTpaKiLy”

[® 3xcnopr PDF v

E2 Penaktvposars PDF

CEMEW KANACBIHbIH
LISKSPIM ATbIHOAFbI MEMIEKETTIK
YHUBEPCUTETIHIH [ Cosaars PDF v

XABAPLWWbBIC b B3 flo6asut kouvesapuii

O6beantTs paitnsi

BECTHUK

FOCYOAPCTBEHHOIO A Vicnpaswts

YHUBEPCUTETA UIMEHM LAKAPVIMA
TOPO[IA CEMEV

BawwuTs

B Cxars PDF

3anonHmTL M noanMcaTs

Mpeobpazostsaiire u wamernirre dasine PDF
c Acrobat Pro DC

naTHan npobran sepcun

0 g5 T 4) PYC




[image: image184.png]Craten Bectuk Ne 3(87) 2019.pdf - Adobe Acrobat Reader DC -

aiin Pegaxtuposanme Mpocuotp Mognuce Okwo  Crpaska

TnagHas  VHCTpymeHTsl Craten Paspaborka. Craren Becrink N2

PAGH = =Y ® Q@ =/ MDD OG =K T B 2ad

BETEPWHAPHR FLITLMIAP
o Mouck "MosepHyTs crparLy
SETEPARAPHIE R
. Aozpuuance, £ Mprasseanues. . Sabcauca v
H S S s e 08t B 3«cnoprPOF

PR 1 HE S SN SABGRESAHNAM CPHOTS POTATONS CKOTA.
9 PeaakTuposats PDF

Cospats PDF v
[lo6asuTs KoMmeHTapHin

B o6ueanmrs gaiine

o 4 T M S . St S »
Rt S S e o Vcnpasis
O T —
oy T L P T, S S
s, ot poms 5 o oot oBeare. O saummms
SIS QST JO e, R s o 1o
e S e 20 T S
cHsoRA S T ST Wb TSESAETS £ SOpuE TetR X
i e s o St s oSk b St B oxars POF
f e e i e
i e R R e
e e e o 1o s p
i i g
R L S L 3anonwts v nopnncars
e s St v sy o s oo o
By
T I TN S St s
Bkt
anerpoe G Amvas 70 GELGEMM SonePuRl TPYINTS PTSTaS e SEFamEn 0 TMpeobpasosusaiite w wsmensiTe daiinm PDF
o e
MITOpWaNLl W WETORM WCCMBAOBMWR. CORRIME SNEXTPOKKOR DI AIMKNX N0 Acrobat Pro DC
e o o S e o T, SRR e
e st o A P
Becnnamian nposias sepcun

o PV —————





[image: image185.png]Craten Bectuk Ne 3(87) 2019.pdf - Adobe Acrobat Reader DC -

aiin Pegaxtuposanme Mpocuotp Mognuce Okwo  Crpaska

[nasHas  VHCTpyMeHTs! Craros PaspadoTca.. Craron Becramc N2 X | Becrink N2 2(90) 2.. ® @

% B = Q ®O o | K JO® = - K P

[® 3xcnopr PDF v
PenakTuposaTs PDF
Cosnats PDF v
[lo6asnTs KomMeHTapUiA

B o6ueanmrs gaiine

SRR . s
e -

306 ouaaesa 14 rwasp
NG R SoRs Towexs rosons Acrave - =

O 3awmmms

B pamrosa X Xaormoss
R AT, SEMTRP N CATSCTPMAT AT 557

P tapuanmen T Yooon 514 s . sxuenss
A TSSO IOy ) ey HErD EoraTor croTAs

PO S A A CTarCHoR PRI & SBACAICETH T
et e ——— =

B Oxars PDF

. 2anonsuts v noanucats

Taowx rensMnze
Mpeobpazostsaiire u wamernirre dasine PDF
c Acrobat Pro DC

P B Ao oecCo/OAT O TOOWECKOTD

[ it ittt .
1 amoepraosa, 5 easer WS, Hipuasoes
T e s e TR Oror T JEPEXTER TS . 70

Becnnatvan npo6ian sepcns



[image: image186.png][#) Crarsa Becrruk Ne 3(87) 2019.pdf - Adobe Acrobat Reader DC

OaiinPegaxruposanne Mpocworp Mognucs Owso  Crpaska

TnasHasn

PAgN = =Y

VHcTpymenTel

Crarus Pazpatorka...

® ©

Craten Becrunk Ne ... X

0 ® =

ER

sy xioepren vl 1609201 . 60 15
3L S5 o 0.
Tapansi 190 e S encaus

Temmanssery Sramess 1
enpyt spssoos CT

B T e v—
"o gt e ot
ene 152
A scence oo Kz et e el e 105X, 19032000 x.
s ot or

PHTTab: LCoueR At LIKEP T3 WeUPSRETR ypOTET
Ly P Kt Py AT NUTERT

Couet s o g e g on

PR Mt X 71412 s AT O,
Comen e rp s &2
T (7222) S0, b noE Foenguiz

=)
v

B 7 &

Mowck "TlosepHyTs crparuLy
[® 3xcnopr PDF v
52 Penaxtwposars PDF

[ Cosaars PDF v
B [o6asuTs kommerTapuit

O6beantTs paitnsi

N

Vcnpasuts

BawwuTs

53]

Cxatb PDF

3anonHmTL M noanMcaTs

Mpeobpazostsaiire u wamernirre dasine PDF
c Acrobat Pro DC

nnaran npo6Han sepcia




[image: image187.png]KAJAKCTAR PECIVETIKACH Q)
S AOHE FLLTAN AHHHCTP I

MFHHCTEPCTBO OBPA3OBAHFS H HAVKH

PECIIYBIHKE KAIAXCTAR KA3 Y134

Kas¥T3Y XABAPUIBICHI

BECTHHK KasHHTY

VESTNIK KazNRTU

Ne 1 (137)




   [image: image188.png]Cacamusea 41 Anouosa C.T. Macigdoe -4, Trbassa 5T, Kamwsassa 14
IPYFIIITE] MEHE TRMEHTA KAUECTBA [PH POMBO]ICTBE XIEBA.
Tsusasea BT Ougpar TE. Hmenicea P-4, Anouosa CT

FTETPALNIA CHCTEMB XACCT C CHCTEMOH MEFETEMERTA KATECTEAB.
TPOMBOTICTEE.

Ticenos K. Kousanoasea MK, Caioupacyos C.C.

‘PASPABOTKA TPIIORERVII HA ILTATSOPME. NET FRAMEWORK.

Tyicenos FIK, KousauGasea MIK. Mpamoe A.C. Caiupacinos C.C.

'OCHOBE PASPABOTII MOSTSHBEX IPHIOREHI B CPETE ANDROID STUDIO...

Hapenosa M.A. Treoasounosa 4.C. Kiomacosa A3,
‘TPEXMEPHIAA $OTOPAMMETPILA A TOCTPOEHILA 3D MOTETEH TOPOTCII
OBBEKTOB.

onazyroe O, Tpemsaxoe IIL, Hewawosa 44

Macasosa 3.1 Hmaca AL Baiierasosa K C. Vaposa ACP. Koaeroea lLL
COETAE POSECCHORATRD: FICRITE L5 ARG 10 CTEITIATROCTI
MESOPMAIONTE CICTEMoD, CATRMATIOL .

m
s

m

07

n

36

m

35

EY

0





[image: image189.png]+ Texmmuweckme mayxm

apueemoea MA, Trebarmmmosa AC. Hawracona K3
Tpéssiepasn ororpasorerpus 212 nocrpoesns 3D siose1el Fopoacsa o6 exros.
Pessoste Tipm crom. mosmarmios paasirs opom 3espacTaer SoTpeSEOCT: 3 HOTyTemE EeofXOTBMOR

VK 004619378245
0.4, Shopagulov, LL Tretyako, 4.4, Imailova
(Razakis Agotechnical University named aflr S Seifullin,
‘ur Sultan, Republic of Kazaldstan,
‘E-mail: shopagulov @gmail com)

‘USE OF EXPERT SYSTEMS IN VETERINARY

Abstract, The aicle provides mn overview of informstion on excing expet ystems in he Seld of veterinary
medicne. The aracl presen 2 comparative deseription of nelligent sstem: that et i the world. Based on the
informatin, data on the development of an expart ystem fo solving veternary problems s been obiained. The
developed expert ystem ks smlarcharacteisicswith exsting ealoguss. The advaniages ud dicadvaniages of existing
oteligent sy-teme s5e tken nto aceous, 3 compruive sy of the achitctue, svuchual pats 4 crestion
‘methodology has been caried out. On the bass of them, conchsions were drawn on the organization and software
developed by the ystem The aricle presets 2 block diagram and descrbes the main parameter ofth developed expert
Cysem 32 well 5 2 geperal disgram of the eracion of ividual componsnts The ystem vl be adspid fo e
conditions of Norhern Kssaklictan snd bave 3 widesrange of disgmozsble ez,

o e mord e e, s of il e, ey e, day e, s il

B Moctamas lpesizestra Pecnyomna: Kasascras HasapSaesa HA. sapoay Kasaxcrama or 10 mmmaps
2018 rota «Hosste BCsMORHOCTH PaSEHTIS 5 YCIOBIE SeTSepIOR IPOMSIIESTIoH PeBOTOIED) HOpYeED
HOBACITS TpOISBOBTETHOCTS CETSCEOrD XOSiCTSa 52 CHeT SHETPEHIE: IS TeXHOTON, HEPecioTpeTs

328 Nat 2020 Becrmux KasHHTY




   [image: image190.png]Pezaop: Tommacaso  nesars 2001 20201
E# #edoceno Fopuar 60x84 s Ver n2 450
Bepersa m sosamsorepe: Tapax: 500 52, 3axza 2 242

T Kacncanosa

Ampec pesmm:

‘ya Cormeas, 22, KasHITY 536, 607, 7o 292.63-46 Nioa Fedorovza. 52 @ msilru

. E———————— e

asseroro SxmmomTS0ro HeeaaReTemcsor TeErACRory yEmseperrers mias KL Carmsess




[image: image191.png]KasKKA Xa6apmsice Ne 1(112),2020  ISSN1609-1817  The Bulletin of KazATC
Becrux KasATK Ne 1 (112), 2020 wwwikazatkkz 2020,Vol. 112, No. 1

MeTox KOHTPOIR BHICOKOBOTBTHON BYMTEHO-MACTAHO

Hypan e
mpepermcrpmpossus | 5P Kamromam, MC. Kapsaaraterosa, C.C. Jlayron,
— KC. Cepmsammen 230246
o . ‘Baanie SaPaKTEpHCTIN 5336 IHOLET0 YCTPOicTa Ha
ez | MEKTPOMAFHIITHYIO 0CTIROBKY ROCTA STeKTPIECKof:
asazeran emTpa A
Comerencre 5P Kasromam, M.C. Kapuaraterosa, C.C. Tayron,
reosx CT. Amapoacsa 26253
FICEES Mozempoparme packperTiz doTosteKTpIICCKIT
e npeobpasonaTenci Kocuecks anmapyTon
ZIM Kamamose, O K. ASmpames, A Opeon 253260
1s5¥ 1s08 1817 ‘Koppeautono-perpeccuomuuil ma moTept,
>exTpomeprm » Amrmm S00kB GKITIKAPA-V.IBKE»

KK Kamesa, TIII Veemnamesa M A EseGexos 260269

Omewr03T00 | Tyazbmas RefpORHAR ceTh KK HOBBI HOTS01 K
— NHTELIeRTYATBHEDY CHCTENAN
DpapecrAzam | 1B Tamoxosa, O lupsesa, T 5. Hypnencosa 260274
Puyey = g
2 Mipaca, 286, ‘Aropirrss s moKa3aHI: cseTHKA 315 TaTBHefel:
P aapec nepezas o paznoKanaTy
A, AB Mupuanos, K11 Ocrpenos, C'5. Bairyaman M8
2 Mayaesoss, 110 | Cixparrite mAopMAII B I0BPAKEHIAS
SH Tafrpoacsa, A Mypam, MA Jincxas 283290

TIpImiexRerie MATENATIGECKITS \ETo108 MPOTHOSPOBARIA 115
ompezeachns nokaTEEl 3AMAcoR.
BA Kawsranoss, A A Epxas, A A Vsasos 200207
‘Paspaoa mrexzeTyaTuof HngopsiaLoNHOT CTENSE
218 TPARCOPTHOTE SATAN ¢ HCTOTB OBARIEN HESETRILS
elipocerepsis TexsoTori
BA Kavamranosa, EX. Comsanos, AH. Hyprymsasosa 207307
Tlecaexonane caepTouROR0 KoTMpOBANIS TaRHBIE 175
poBezesiz awaisa >PPeNTHBHOCTH HONETOY CTORABOTD
‘soxuposanna
MA Caiizaceros, H A Ocnanosa, K A Banacarsspos 307311
TIpoeKTIpORHIE MPIAIINMIA TSRO CXEMB MOIVIATOPY
16-QAM ra gasommmeppyomm onepammORMLE yerTITE TS
 npiTo keI multisim
0. Kocaxos, 5 K. Anamuspos, M 10, Morymm 311317
TesHoresnan TPARCPOPNALILA KeeROGHOTIKOR 1
MIKPOGHOINEH032 50 BPENEHI  KOMTOCTIPYENON MOIETEHON
ounosure (TBEPTBIE BBITOBBIE OTXOTHI + 3014

TA Txaanosa, AB. Tapabazsury, CM. Tmotmbaesa,
o / TA Cepmxon 317325

Tlommcano » mewars 17.04.2020 r. Tapax: 500 353, axas)e 971




[image: image192.png]KasKKA Xabapmsics Ne 1(112), 2020 ISSN 1609-1817 ‘The Bulletin of KazATC
Becraux KasATK Ne 1 (112), 2020 wwwikazatkkz 2020,Vol. 112, No. 1

VIIK 004423:637.115

B, Mupsuamos!, K. Ocrpexos, C.5. Bairyamerur
"Kasaxcrat arporexarecisi ymumepcurer mi. C Cefigynmma, r. Hyp-Cyras, Kasaxcras

ATNOPHTM CHATHS NOKA3AHWI CUETUHKA 114 JATHbHEAIIER
TEPETAUH 10 PATHORAHATY

AsnoTamma, Paseiue FmoToROACrEA 3 Pecnybmixe Kasxcra & IocieTie Tom
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Toraxm cxeun MOICTOGENNZ BEeMEEro KONTPOTIpA X MEIIKATODY CUeTIEK AT
CuTsRamnA smATemEE OGBEMA IOTYTRRRORO MOTOKA ® THTPAY. PaspaGOTIMENE ATTOPHR
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TloTymemme MEESX € CYIMECTBYIOMNR CIeTTHKOR NOSOTET NPOBECTH MCACPEENINIO
MOBRTSEY IORTSESY ANNApATOR N ENTErPEpORATS X B NEGOPMANNORENE CHCTEM
R T——————

Kouenste c10ma: 2TOPETIAL, cevcerneRTa HRTIATop, Arduino, CTETTX YIoX
ok, IoT, LoRa.

C Gypmoc pocrow mappomses  mpossmemmowy [oT mna obecnesemma
TexmoTorEfi | IPOMCXOTIT  TORCeMECTHOR  YAATGRROTO T$POROTO MORNTOPHETA TX

smeapemie saewemros Hiieprera memed  WIN MEL NapaMeTpos, B AGEOM crywae,
(oT)[13]. Arpapmsii cexTop TaKEe  CRMMNSIX C yORM MOTOKE.

compmencreyercs, m  asToMaTmamz ARa7m MOTOTHOO FMEOTHOBOACTEA
NPOM3EOICTECRRMN NpONECOR ¢ KIATDM  HOKAINBAST  ONpOIeTeREMe  TeRICHINN
roox pacter Ho >To xapuiepmo B paENTEN TeNMMNN ATI ISTOMTESAIEE H
- B Pl R ———

cemcxosoicTaems: gopumposam, 211 Ilepeas — paspaboTEA CHCTEMISX. pemem,
meommmx XouicTS CHTYAIEI He TAX KOTOpSe  CBANBMOT  Bce  Sewemm
Xopoma  Bepis  MIOO  paseps  EOMIVIeKCA MAmmE ma Gepue s efimioe metoe.

maommmecs »  cemox  paiomax, 910 ‘nossonser ynpasasms
ECmMTMBuOT Gommme Sapymmemix ©  Tewolonmecxm:  memomaa B
HOTEHEM  HOTHONENNOTO  NOKTHI  ASTOMITHSECKOM DEAEME C ONTEMATHEMNE

coTOmDM cerman. 3 TAAe JOCTITOSNOR  IpRMETPE B YETON MMQOPNANEOME
asromoumocTsio womyael Ilpeanaraewce  msamMocsmseli sacredi cncrewst Bropax —
pememme  mucer  OTHOmeHNE K COBepmeHCTROBIHE ‘omcTpysmm

s




[image: image193.png]cC o © D filey//C:/Users/User/Desktop/Downloads/KKCOH_2.pdf
@ N 1 wa

-9 rin@ e
= [+ le% v

T8t n»

OLAPARH s KAYAK VATTHK SHUBERCHTET]
Ka3YV XABAPIIBICBI
KASAXCKIN ALONA T Y HUBEPCHTET s AT APASH

BECTHHK KasHY

THE JOURNAL

Nel (127)




 [image: image194.png]KKCOH_2.pdf

L © 3 = L)
cC o © D filey//C:/Users/User/Desktop/Downloads/KKCOH_2.pdf L INDe® =
@ ™ME 2 ma =+ e v T8N »
4 n XABAPWbIL
<





[image: image195.png]c @ © D filey///C:/Users/User/Desktop/Downloads/KKCOH_2.pdf IR v In @O ®
[aal M 3w — [+ e% © RN

) P



 [image: image196.png]c @ © D filey///C:/Users/User/Desktop/Downloads/KKCOH_2.pdf IR LN @D e =
Tann»

@ T 4w -+ 7% v

Sections
Condiion o aconamic sctors
of e Repablc of Kogsktan

Scction s

Mmoo
ofestimaton and frecsting
in th comten of vt sion

) P Py





[image: image197.png]= 5] KKCOH_1.docx - 11 X [N(®)

cC o © @ https://emailru/attach/16032909821484284700/0%3B1/?x-email=basiy%40mail.rufolder-id=0 W e ¥y iIN@De® =

SKoHOMMKa
1 CTaTUCTUKa

© KiecTae NSO AR K IR O 010k
U 13T pocT3 N0

e BOSMONIOCTA 1 pEABHTIR KBTI
SO GripaRIET €O BN ore
Weniosara mymen

O O YpORIA TP SSTHAT 3
FHORD B 8 Grsuen. Asanes T
curyation wcpemecptin sponins
Aansevero paseuren

[ ——
pte—"

e s s v 22019

paseaTn wremeiTyanoD RO
oppersusone avanss

) S pvC 605 B



[image: image198.png]= 5] KKCOH_1.docx - 11 X [N(®)

Lo @

c @ © @ hitpsi//email.ru/attach/16032909821484284700/0%381/2x-email=basiy%40mail rulfolder-i

pr—p—

BEHO® ) S P




[image: image199.png]= 5] KKCOH_1.docx - 11 X [N(®)

Lo @

c @ © @ hitpsi//email.ru/attach/16032909821484284700/0%381/2x-email=basiy%40mail rulfolder-i

HOw®zm) L w60 B




[image: image200.png]= 5] KKCOH_1.docx - 11 X [N(®)
Lo @

c @ © @ hitpsi//email.ru/attach/16032909821484284700/0%381/2x-email=basiy%40mail rulfolder-i

P ———————
06pasosinHe HBOAIORHTETAAGCT SR CTREMHOTD YD

How@® zq) S PYC





[image: image201.png]= 5] KKCOH_3.docx - Mourz - X (O

c @ © & hitps;/emailru/attach/16032909821484284700/0%382/2x-email=basiy%40mail.ruifolder-id=0 E3N

r—

SKOHOMUKa
1 CTaTUCTMKa

Meoaut cocraunem sospransase
A

e E—
P nenossECLOrD T

CouepISRCIBOBAHE 10CyADCI BN NI
P stpompUICAUO  KoNICKES
PecGn  Kazncrae | Mty

Miparonsae npousccst b Kesaxras 1w
[

4/2019

2 ) o e s B



[image: image202.png]= 5] KKCOH_3.docx - Mourz - X (O

Lo @

c @ © @ hitpsi//email.ru/attach/16032909821484284700/0%3B2/?x-email= basiy%40mail ru&folder-i

P —
o0

2 ) o PYC



[image: image203.png]= 5] KKCOH_3.docx - Mourz - X (O

Lo @

c @ © @ hitpsi//email.ru/attach/16032909821484284700/0%3B2/?x-email= basiy%40mail ru&folder-i

2 ) o PYC



[image: image204.png]= 5] KKCOH_3.docx - Mourz - X (O

Lo @

c @ © @ hitpsi//email.ru/attach/16032909821484284700/0%3B2/?x-email= basiy%40mail ru&folder-i

T SO S —
MWD RABOTHOBOAETESPACTYSIHN SETaPYEL H PSP KasancTan

2 ) o PYC




[image: image205.png]i

AXMeT BaATYpCLIHOB TLIHAAFLI

KocTanait MemnexerTik ynusepcuTeti

KOCTaHalCKwil FOCYAapCTBeHHE I yHHBEpCHTET
WmeHw Axmeta Baif

Ne 1 2020 «

BEHO®z0 S, 356 B



[image: image206.png]1098 ®

s - ConEPRaME

ALY ALK FOMIAPS - CETLCUOXCSCTOENASE KAV

PLEOBEO®Z S 3 e B




[image: image207.png]ER——

IS ——
e e

SHMAITITHE

venos At - serenipus msuspens
iyt ol o

e e e e 30
m S Sopy s S

Voees £2 = s am. K

L T
S
e

e e o i s e

SIS GHo K0 SCEp S, Reh e,
T T e e
e

WSYUEHAE BIHSHAE AP AMETPOR MAKPOKTAMATA
A MOTIOUHYIO POIVKTUEHOCTS KOPOB

D T —
eI e, S e

[ e e g e w0
s e © oo T et e T AT
i s s £ -

5 cranse paopums wemooua rposss iepes s Wi
e o T & s s et e o

]

O® zd S k3 159 B




 [image: image208.png]LN B

BEHO® zD

o KA3 1605





[image: image209.png][8) Craren 1KATY_2_2020_173 crp.pdf

Tnasras  VikcTpymentsl

- Adobe Acrobat Reader DC

Crarus 1 KATY.

PAGH = =Y ® @ 2 k2

2(105)/2020
158N 2079.939%

SAKEN SEIFULLIN
UNIVERSITY

C.Cettcpyann aTbinare: Kasax arpoTeXHUKAALK
yHEBepCHTeTiHiE

1 bilJibivi A ACWBIC L
DO IoMn BAY N

Ka3aXCKoro arpoTexHiHeckoro yHHBEpCHTeTa
. C.Ceiipyanua

Hyp-Cyaran 2020

B 7 &

A 0 g T ) PYC

B O N B

& B




[image: image210.png]0_173 c7p.pdf - Adobe Acrobat Reader DC

Tnasras  VikcTpymentsl Crates 1 KATY.

PAGH = J= ® ©

WIEPIHAPAGI0 FoLT6IMDAP
prr ey
PASPAROTIA BES HETEPHEAICA £ IHON EASSL AR
ATETPOTPAMAEOTO HODRTA LIARIIET BEEPImARA-

(pamnce e
Fcoutos KK P, ecomipossnc g

B
=]
3]

B O N

& B

(o] m & 9 @ = A ) e





[image: image211.png]0_173 c7p.pdf - Adobe Acrobat Reader DC

Tnasras  VikcTpymentsl Craren 1 KATY.2.2.. X

PAGH = =Y ® © R OO - BT B2 a D

i AT
TARATEAR SOIPNAR amd,mmm'rmmrm =

Boxarae 5 Mevosomess 5 lumitn3.C. By
RO SPTYT ETT AEATIAR SRV m.mm o
OPOH FEATER OB S FACHETTER

BT O A TSR SOSKOROMTECK o ORI HOCTS
CCHonAa TEB0CTORS OC ToORFA 30708 ROCTRRARCKOR SRTACTH

serEpmn P TUR FUTHNLA

mmmnnn(amm)n:;’::m?‘ummtn - ) O6neausims Gaiine

B e 0. s, K2 Cpanncn AC Cunburse, EX I
ey

R e MAPRERR 3 SRATHOCHE GIBACTORROA_
S CEAERHOr Y TACHOFD STEXTROMATEATEOFO HOTS
CEFRISKOR TACTOTS A ATLIFRLH GRME 5 OFTARINE 7. -

B ON

szroromETIE PTG

Ll T Kawesanose. T3 Opuioms
TR AT S P RN 0 DR BT

TR AP PP XORE ST 55

4
%

» m & d» © @ v ~ A 0 B T d) PYC




[image: image212.png](&) Craten 1KATY_2 2020_173 c7p.pdf - Adobe Acrobat Reader DC

Tnasras  VikcTpymentsl

PAgN = =Y

Craten 1 KATY 2.2

® ©

FoLI6IM HCAPIUGICEH!

C.Ceingpyanun amwindazu
Kasax; azpomexnuraoik ynusepcumeni

‘Meaemmer, sxmapar xame caopr semEmCTpIiF iR
S
(0 5770 K yenix)

ac peoa
ILT. Toxsepsencs

Kepacmupsan:
P e

C Cotipymm srsmases Koo arporesammama
e —
Topami60x 54', Maprme 3. 2875

“Tapamadt 300 mm
00002020 Sacyea o oftscems Tamcsse e
010011, ryp-Cyamas x, Kemic mazarms, 2 an
Az rexsbommps: (71721317564, dase 316072
i ko gl com

0
=
o
B
=]
B

3 O N

[E2

& B





[image: image304.png]EH S [S3d Crarea c Vimnakt_2020 - Word 7 =@ -
[N reHAn BCTABKA  AMBAVH PASMETKACTPAHVL  CCHUK  PACCH/KA  PELEHBNPOBAHVE  BUA Epcain Myxanercannes ©

F T[N NS SURS ENNE SHRS SURY SRS SRR IS SRR TRE SN N - =

s o s 0 8 (G e

Coenenns 06 ucrounke

Theoretcal and Appled informatin Technlogy e .
iy = B

o RN+

12

CIPAHMUA 132 SMCTO COB 0 [2  pycc B -+ 10
125
0200 K

o) t B 7 d) PYC





[image: image213.png]@‘ B Becuk Haykn 3 106.pc X |+ v —

< - O @

file:///C:/Users/User/Documents/MEE_19.10.2020/Mpoext%20ML0%20MCX%202018-2020%20unpos%20npukaa/Mpoektd%20umdp%202020/BectHuk%20Haykn%%203%20106.pdf Y

203 w300 | 0O — 4+ @ /' [ Nopawepycpannus [Ty Paswerkacipannus | A) Mpovectssonyx  f]. foasnerve npumevanii (1 E B | B

BECTHMK HAYIGH KASAXCKOTD ATFOTEXHIFSECKOTO YHHBSPCHTET A HMEKIA € CRASYAAISA W) (100 2030

03K 616.097.1:578.828.11(045)

SMAXTEC FOIOCTEPIH IIATUTATAHY APKbLTBI KAHYAPJIAPTHIH
JEHCAY.IBIFBIH BAKBUIAY MYMKIEIKTEPL

CK S6oipaoumos, 62, npopeccop,
EE Mpantemsanuos s 1, saywieacmpiacs npogeccop,
C Briberos, .. saymeacmuipia npogeccop,

KK eicextass, PAD, saywwvoacmispuacs npogpccop
44 Mpabemsaniosa 62, ovenn

«C Ceigyrnos aminoaa Kaoas, aspomesnusans yrusepciamemis KedK
Kenic danaust, 63, Hiyp-Cieomaa . 010011, Kasasemen, Ersyn_1974 @il ru

Awioman
Mat wapysuHSOIA TEGHIUTS GacKapy, GHSHOIOTHATA Al KN MOBITOPIT] cata-
cainaa smaXlec wAIBIX TeROTOTINTED TaGMCTH KoIaITY A, SmaXtec yiecin naatany cyT
MIMGLTIFINN ece5uN He1ET KYPTisyre, AQHYSPIZp JeHCAYTHTUIMN ESTEPYINE 3€p Kesitze Aayan
Gepyre, TaGumN eciain NoTaiTy TpOuECn THCT HOCTSPTAYTA MPGILIK Oepexi. MaxaTaza
Comyerix Kasawcra o6micat MasGeros ame Ko KC cyrm wan wapyamsnans warmaiocs
‘SmaXtec ayllcin xouany KoTGReaepi Gepimren. ATaaran wapySIHX Aaraaibua Smaktec
Xyl apEBLT CipHeme S00TERIHKATHX A3He BETEpIGPINTA SpOETKILITEp \EK TZpRNETpTEpre.
Totay Hacanaas TG acaapya Smat R Y30 KoY CaY Y3 25%-F, OCHLTIT:
Fa yraiem, M@TpI ayPy Aenveii HerypraDy Tesienzerex. CYT OMAGLTFN TenTeii
KEET ATATATAY HOME BETEPIGPIATA ic-WAPATAPI YAKMTIUT AYPIisY SPKACHISIA CHUPTAPIARS
amms oM\ TAIATAY NepSD APTYTS, TACWMRI SchN MOTATY KepceTHITEpit
yra CoTaTMNIHIN SiBIATI
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epa, cp, Ganay
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mexremeix, Sl TYTIURIAPIN G- SPIISPYTS Peryaa. Anaima Gy spasibn:
TYWK OHiNIPININ KAYINCISAIN NN CATACHNA KBKCH NOTIGKETEp QYT KDL Gepuei,

JATHCTM TWTAITEp CAKTaYM THC KaKe Oy Ta-
aiap Meryp o o Gomemkenesi. Comiens
KATap, TACE e TYPRKTI ALy AT,
i cay wayapTap, ANy apTApIIR KeTLTIENTEN
anayT Rt T IpymDTTNI
Kopuarax oprara Ko scepl 2¢ KAy
xorayan avazaraz 1, 2.

Ungpuuaipy cyrri ewipy Aome oms
omisy mouecis yberein  xampmyTa
MYAKISTIX CEpETiN CONIIX KaHe QRTEPETTSK-
o exsoTonmpI
veinen maiaranym vesaei CyrTi et
apy T Ta\GTY IR s GIp Aerre
peritae xapacrpians. Lingpmak Tpacop-
AU TOUECTEpiN GACKIPYIN MeTEReT, cara
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Abstract: the article presents. research results of milk productivity and
acidity level of cows' rumen. Ph boles have been used for daily measurement of
rumen acidity level. The study object was the Holstein-Friesian cows, the analysis
of the forage base and milk productivity of the farm. The average positive
correlation of the acidiy level and milk production was established, the level of milk

production of cows decreases with decreasing of the rumen acidity.

Kuoueqwe ciosa: Gomocw, pH pydya, mosounas npodykmusuocms,
Kopaientie, KopyOGOe noGeOene, damOMAMUSALS, unopuamMEaNIL
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ICERE019 Proceedings THE IMPACT OF EXTENSION PROGRAMS ON KAZAKHSTANI FARMS
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Pages: 8053-5062
Publication year: 2019 R Uskenov, A Akylbayeva, D. Nabiyeva, . Issabekova
15BN: S76-64-09-14755-7
1S5l 2540108 ‘Seifllin Kazaih Agrotechnical University (KAZAKHSTAN)
dok: 10 21125/iceri 2019.1905
Introduction
Conference name: 121h
‘annual nternational Conference Agiculture is one of the key sectors of the ecanomy of the Republic of Kazakhstan, and currently, 45% of the
of Education, Research and
Inovaton total gross of agricultural output produced in the county is an animal husbandry. In 2018 Kazakhstan adopted new
Dates: 11-13 November, 2019

Location: Sevile, Spain programs for beef and dairy cattle industries development to increase livestock efficiency and strengthen the

Citation downioa: country's export potential. The programs will focus not only on beef and milk production, but also on technologies

(BTeX) (1) (plantext) and equipment for effective use of pastures, increasing areas of irrigated pastures, meat and milk processing. At
Other publications by the the same time, attention should be paid to the low competence of farmers and peasant farms with regard to
authors:

(searcn) maintenance, feeding and reproduction of dairy cattle breeding

Implementation and methodology-
Seifulln Kazakh Agrotechnical University (Seifullin KATU) has become the scientific and methodological center for
digitization in the agro-industrial sector. One of the innovative projects in this field is “Transfer and Adaptation of

Innovative Technologies for Opti

\g Production Processes at Dairy Farms of Northern Kazakhstan'. In order to
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OLEHKA Y®OEKTHBHOCTH CHCTEMBI VIIPABIEHHS B CEJILCKOXO34ii-
CTBEHHBLIX IPEANPUSITUAX HA OCHOBE HHCTPYMEHTOB CTPATEIMYE-
CKOr'O0 KOHTPOJIJIMHTA

Axvemosa A. E., doxmopanm 3 xypca
Kasaxcruir azpomexnuseckuit ynusepcumem um. C. Ceiiynauna, 2. Hyp-Cynman

PasBuTHE PBIHOYHOI CPEMIbI MPENBABIACT OCTATOMHO JKECTKHE TPEGOBAHHS K CHCTEMe
YIIPABIEHHs CEbCKOXO3ATICTBEHHBIMH PEATPHATHAMH. B yCIOBHSAX COBPEMEHHOI SKOHOMH-
KH TIOBBIIIAETCS POITb HH(POPMALIMOHHBIX CHCTEM, HCTIONb3YEeMbIX MEHEIKEPAMH IS MPHHS-
THsl yNPABIEHYECKHX pelieHui. OUeBUIHO, YTO NOZOOHbIE CHCTEMbI HE MOTYT OrPaHHUYHBATb-
©sl TOJbKO GyXraiTepckum yuetoM. [lis peiieHus NoCTaBIeHHbIX 3a11a4 GyayT NPHMEHATHCS
HOBejilie pa3paboTKH He TONBKO yNPaBIEHYECKOrO yueTa, HO H MEHE/UKMEHTa, MapKeTHHTa,
ABTOMATH3MPOBAHHOI 0OPaGOTKM AAHHBIX U AIP., T.¢. HHCTPYMeHTapuii Kontposminra [1]

lenb paboThi COCTONT B 0GOCHOBAHHH METONHKH OLEHKH () PEeKTHBHOCTH CHCTEMBI yIpaB-
JICHHS B CEJIbCKOXO3ANCTBEHHBIX NIPENPHATHSAX, NIPEIyCMATPHBAIOLIAsA HOPMUPOBAHHE CHCTe-
MBbl NIOKa3aTeJieid, KOTOpbie B COBOKYMHOCTH IAKOT KOMILIEKCHYHO OLEHKY GHHAHCOBO-3KOHOMH-
HECKOrO COCTOSHHS H MEPCIeKTHB Pa3BHTHS MOGOr0 CeTbCKOX03AHCTBEHHOTO MPEANPHATHS.

OcHoBHOIT 3az1aueii CTPaTErH4ecKkoro ynpasieH4ecKoro yuera apisercss uHGOopMaLHoHHas
TIO/IePIKKA CTPATErH4eCKOro KOHTPOJIMHIA B CEJIbCKOXO3sCTBEHHOI opranusainn. Otme-
THM, 4TO CHCTEMbI NOKa3aTesell 3G deKTHBHOCTH Kak HHCTPYMEHT aHaJIi3a HCCIISNYIOTCS TaK-
ke OTEUECTBEHHBIMH M 3apyOeKHBIMH 5KoHOMHCTaMH. CErofHs Ka3axCTaHCKHe H POCCHICKHE
IKOHOMHCTBI YAETISAIOT BCe GOIbile BHUMAHNS TAHHOMY BOTIPOCY B PAMKAX METOXONOTHH KOM-
IJIEKCHOIO aHAJIN3a XO3siiICTBEHHOI AesiTeIbHOCTH npeanpustis. Ee usyuennem u pasutieMm
B yactHocTH 3aHnumatotcst A JI. lepemer, B.B. Kosanes, K.I11. [Troiicembaes, B.J1.Hazaposa,
K K. Hyprasuna, Ceiinaxmerosa A.C., H.I1. JioGyums, JI.A. Exorunit

Cpenn 3anajHBIX METOMMK, HCTIONB3YEMBIX B CTPATETMUYECKOM YMPABIEHHH A OLEHKH
9(PeKTHBHOCTH XO3AICTBEHHOH IeATENLHOCTH, LIMPOKOE PACIPOCTPAHEHHE MOy 4nH: «cba-
JIAHCHPOBAHHAs CHCTEMA MOKasaTeneily, «mpamuna 3hppekTHBHOCTIY H «GopToBOE TabIOY.
I[TpoBenem CpaBHMTENbHBIH aHAIM3 C LEbI0 ONPEENEHHs] OCHOBHBIX CXOICTB M PasiuHHii,
HEZOCTATKOB 1 TPENMYIIECTB TAHHBIX MOTIeNieii W BHIABIM Ga30BbIe MPHHIHITB! 1 TOTXOTBI K
AHA/M3y M OLEHKE PE3YJIETATOB AeSTEIbHOCTH, OCHOBAHHDIE HA KJIOUEBbIX MOKA3ATENsX Jesi-
TenpHocTH (Tabmiua 1) [2]
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Tabnuua 1 — CpaBHUTENbHBIH aHANN3 MOJEIei CTPATerHueckoro ynpasieH s, HCTONb3ye-
MBIX JUIsl OUCHKH 3(b(EKTHBHOCTH JIeSTENbHOCTH OPraHN3alui

Hatgarmte | ABTopsr OcTICTHLE NOACHEITHA
e MORCH 2
«6anane | P, Kannam, “RAMMAC  HODIARCORNX  TIORISANCNCH  REDSTY
sposucesuy. | 1 Hopran GHALHCORAMH,
CHCTEMA ~TOKAIATENH COATARCHIORIFRT 170 4 cocTasnaomn: CCTT
TIOKFBITCN {pERIaICH, TUTHCHTR, RHYTPCHHUC TIDGIKCCH), DEVHHHE W
eit» (OCIT) piBsHE),
Balanced TPYIMPOBE]  0KIATENEH HI  AMGMLSAULE B
Scorceard OMCPLASIIONINT,
{BSO) SHUIMUE  OPHUMHBO-CIBACTREHHOA  CEKIM  MERy
TIOKGATENSMA, ROTOPAR OTPAKIETCA B GCTPRTEMHMECKHX
RAPTHX» OPT TN,
CANR EDMAGRG  CTPYKTYPHOTO  MODPIALENEHHY
DXIPAHITHBALTEA §1NIH TVMBEAA CHCTEMD TISKDaTened.
Alipao | K Mas- 19007, -MORCT TOCTEHICHD Ha OUAORC AAGOTE QHEHRCORED
a Helip, UCPHEENCOBMKE  IDKBIIeNC, paidnmas ud 9 Guokos
afpdexrre | Polam, (ps#ioK,  {HHRHCH,  YIORNCTEOPSHHC  KIHCHTOB,
HOCTIN K Kpoce VHRORQIINT M O0YMICHIC, NPOVIRQNHTCIRHOCTE, KA CCTRO,
Eilicincy BPUMH MOCTUSN, WPCIGBOACTRHEN LHWKD, TOTCpH
Pyramid (Gpakcy,
-MHDAMHAA  YROHEICT CTPAICTHIC  O[FRHMIAMEL ©
anepmmammnar  nasorenmor  addernmmoct

NEPCOLELTA HA MHHLEM YOI,
-MH[AMHA OTRLRACT JBYAETOPOHHHC KOMMYHHIRUDH
MEUTY AN YROBHUMILOPCILT SO IIEpapX .
(X4 CHCTOMA  TDEACTARTACT  HADOP  DIMaNCOREX W
HOMEEIACIE B TR LRITEARH;

OKLEM B CHGTEME [NATCA KD leneEne X

OYHKEOHHER
M1 MMAMEX  YPOBMRY ICREQOTI  BOTOMEROTCE
UDKIGNCHH QTP UNOH Jipdecrnsnocry

{BCMEAHCOBEIC), HA BCPXHIX YPORHAX —pIHAHCORRICT
~CRCTCM HE HMECT EDCMCHBON NPUBRAGT K CHCTEMIN
YueTa 11 npean]

Tlepeuncnennpie B Tabnuue | MOIENH UMEIOT PSAAl CXONCTB, NOCKOIBKY LEJIbIO KaNI0H U3
HHX ABJIETCS OUCHKA 3 EKTHBHOCTH YIIPAB/ICHNs NPENPUATHEM, OTC/ICKHBAHHE OCHOBHBIX
TIOKa3aTeNeil NeATeNTbHOCTH

- B OCHOBY Ka)[I0ii MOZIeNH BXOAAT (pMHAHCOBbIE H HEDMHAHCOBBIE MOKA3ATEH, TIO3BONS-
J0LUHE OLEHUTD AEATEBHOCT KOMIAHHH CO BCEX CTOPOH, POCIEANTh HCTIOTHEHHE CTPATErti
«CHH3Y-BBEPXY;

- NoKa3aTeNHn, BHIOPAHHbIE B KAuecTBe GA3OBBIX, HMEIOT MEJIy COGOI MPHUHHHO-CIIE/-
CTBEHHYIO CBA3b.

M3 Beex BbILIENEPEUHCIEHHBIX MOIENIEH CTPATErHieCKOro yIPABIEHHs, IPUMEHSEMBIX J1ist
oueHkH 3(P(PEKTHBHOCTH NeATENbHOCTH OPraHu3aLMK, COANAHCHPOBAHHAS CHCTEMA MOKa3a-
Teneit sipnAeTcs Gosiee YHUBEPCANIBHOI ISl CENbCKOXO3SHCTBEHHBIX TIPEANPUATHI BHE 3aBH-
CHMOCTH OT HX (JOPM COGCTBEHHOCTH H Pa3MEpOB, TOCKONGKY OHa BKIIOYAET BCE OCHOBHbIC
ACTIEKTBI IEATENLHOCTH, B CTPYKTYPY KOTOPBIX fajiee BXOMAT G0ee KOHKPETHBIE LeH U Orpa-
HUueHHbI Habop nokasareneii

PesyabTathl HCCienoBaHuA U HX obcyskenne. TIpopeneHHbIe HaMH HCCIIEIOBAHHS CBUIIE-
TEITBCTBYIOT O HEOOXOMMMOCTH MOBBIIIEHHs 3QMEKTHBHOCTH CHCTEMBI YNIPABIEHHS B CEITbCKO-
XO3HCTBEHHBIX OPraHH3ALNAX Ha OCHOBE KOHTPOMTHHTA. YCTAHOBAGHO, HTO a(dexTHBHEIM
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HCNOJIb30BAHHE SKCINEPTHBIX CHCTEM B BETEPHHAPHH

Ifonazynos O.A.

B Hocsamn Tpesizenta Pecny6makn Kasaxeran HasapGacsa H.A. napoxy
Kasaxerana ot 10 smnaps 2018 rofa «HoBbie BOIMOKHOCTH PA3BHTHS B YCIOBHAX
eTheproli  NPOMBIIUIEHHOH  PEBOMOLMH»  OPYHEHO  HOBHICHTH
NPOMIBOIMTEILHOCTE  CCNBCKOTO  XOMCTBA 30 CHCT  BHEACHMS  YMHEIX
TEXHOIOTHH, NIEPECMOTPETE POk ATPAPHBIX YHHBCPCHTETOR H CAENATH MX
LCHTPAMH PACTIPOCTPAHCHHA CaMBIX TIEpEIOBLIX SHAHMIE 1 Jywmeii MPaKTUKH B
ATIK.

3C npeaHA3HAMCHS! A8 PellieHHs NPAKTHUCCKHX 1a1at, BOMUKAIOUIIX B
c1aG0 CTPYKTYPHPOBAHHIX W TPYAHO (OPMATHIYEMBIX MPEIMETHEX OGHACTAX
.

B HacToslliee BpeMs Ha MHPOBOM pHHKE CyllecTRyeT Golee 250 THIOB
9KCHEPTHELX NIPOIPAMM, HCTIONB3YIOUMXCA /UIA PellieHHS 3a1ad B PALTHYHEIX
0B7ACTAX, B TOM HHCIe B OGTIACTH JIPABOOXPAHEHIA H BeTepUHapi [2].

B pesyIuTaTe aHATHTHYECKIX Hee/ICAOBAHMII MOKHO IPHRCCTH CICAYIOLIHe
IIpHMEPBI HCTIOB30BAHIIS IKCTICPTHBIX CHCTEM B BETEPUHAPHI, HX CPABHHTCLHAS
XapakTepHCTHKA.

Okcnepmuas  cucmema  Ouaenocmuxu  3aGoreeanuii  1owaded,
paspadomannas & KHP unmeniexmyatonas cucmema owenxu 3aboiesanti
‘0wadeii. Crctema peanmsosana ¢ momombio miatdopmei ASPnet H Gaskl
aumsix SQLserver 2008 Ha s3sike nporpavymposas CH. CTpykTypa sHammii
GhUIa NPOAHATHIMPOBAKA C TIOMOLIIBIO CHCTEMB OHTONIOTHIL.

OHTOJIOTHS OTHOCHTCS K TEOPHH H3yMeHHS CTPYKTYp Gassl smaumii B
obnacT HekyeeTnenHoro muTenexta. Cuctema MM miysaer kiaccndukamio
OGHCKTOB, OTHOLICHNS MeKLy ATPHOYTaMH OOGBEKTOR M OOCKTaMH B
onpeaenentoii obaacTi sanmii. Jlajiee Npollece OIUCHBACT CHCTEMy HaHMii B
KOHKpCTHOIi 0B1aCTH TIOCPE/CTBOM CTAHAPTHIHPOBAHHOTO ONHCAHNA TIOHATHI,
TepMHHOB 1 KX B3AHMOCBSICHi.

ToZcHCTeM AHATHOCTHKI 32601eBaNIIi B OCHOBHOM COCTONT i3 yposiieii
npeleHTAIN, NOMEHa M NOCTYna K jammbiv. JuarmocTiueckme (ymkimm
BRIIOMNSIOTCS Mepes MOMBIOBATEILCKMI HATepdelic, MeXaHIIM JIoriieckoro
BAIBOJA, TIOACHETEMY OGBACHEHI, Gaty JHaHH H T. .

DTa CHCTeMa NPHTOZNA JUIS HCTIONSIOBANHS BETEPUHAPAMI H (epMepas,
JAHHMAIONIMHICS PazBe/leHIeM Jlotaieli, H CrocobHa HajeKHO AHATHOCTHPOBATE
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CAPAINTAMAJIBIK KYIEJIEPTE 3AMAHAYH BLIIM KOPbIH
D3IPJIEY

Omezenosa A.E.

Ml WapyaUILUILIFEL CATACKIIATEL FEUTLIMI KETICTIKTEp MEH 57eKTPOHIL
TeXHOTOTHATAp KYHLIHLIN TOMeHZeyi, (M3HONOTHATLIK TIapaMeTpAap, OHIpiCTIK
KOPCCTKIIIITEp KOHE MIHC3-KYTBIKTBIK Gearizep CHAKTH MOTIMETTEPA] aBTOMATTH!
TYp/e KHHAHTEIH «CEHCOPIBI MeMIMAepI» a3ipieyre MymKinik Gepai. Mynaii
MalliMeTTEp, epTe KeleH KeKellereH KaHyaplapiR JHCAyIHK Mocenecin
ambiKTayra  MyMmKingik Gepin, wemiv KaShiay yAepicine noTeHuMannt
KoMekTecy Mywmxit [1].

ATaran KyMC "aKHApATTHIK TEXHONOTHSILIK TONTEIH KATEICYRIMCH,
Conryerix  KasakcTammeii  cyT  (epManaphuia  OHMpicTIK  yAepictepi
ONTAIlTANIMpY YUNH MHHOBALMATHIK TEXHOTOTHANApAM TpaHcdepTTey KoHe
Geiiimaey "Garzapnamackl meHGepinae OpbiHtaiAL. CapanTaMaTbK KyHCHIH
GacTsl MineTTepiNiH Gipi «BeTepUHAp IIAHIICTiI» Aalibiizay GOTLIN TaGLUIATLL.

CapanTamambik Kyiie KyphUIMbIHAars Gitiv Gasack. Capantamambik
Kylieflep KacalThl WHTCTICKTTIH HCTYPTHIM NIepCreKTHBATH catackl Goma
OTHIpLIN, GaphliIa YIKEH MOHTe He oHe NPAKTHKaZa (MAHIMHAZL, XHMHSIa,
oHepkacinTe KoHe T.0.) HEFYpIMM KeH Konjamsic TaGaxeiHerisimen, onap
CApanIILIIapL  CHAKTH, JIOTHKATLIK KOPHITHN QW KaH-KaKThl Giniui
naiitanamy apKeUI Geariti Gip cama Mocenelepi IeIeTiH Kacamihl
MNTCAICKTININ Ty OMCTCpiMiN  KOMEFiMeH  OpHIQiran  WNTCATCKTI
KOMIbIOTEpAiK Gartapiamanap Gonuin TaGhUtansL By Kyiienepain "nnrennexti”
aiiTapmLiKTali  Jopemele  KOANaHy  canackliars  GitiMre  merigienren
GonrabikTan (AFHH GiniMHiH ayKLIMAL Herisine), onapast Gitivre Herigtenren
kylienep fen ui ataiinu [2.3).

CapanTaMansik sxyiielep MaiTaTanymITa oSN KOPHTSIIH Tocii,
mpoGiieManyl Lieuty Tacitii, atan ailTKaiza MAKCATKa KOT KETKi3Y Paciint ome
OCHI paciMte NalifaNaLIATHIN THiCTi (akTitep Mew Ginisyi Kanail TycinipeTinin
Gineni.Onmap TINTi TONK eMec HeMece IypHC eMec JCPEKTep Herisimie
(capamuLUtap peTinic) KOPHITHININ Kacail anais.Capanama Kyfieacpinin
PXIITEKTYPACK! KOAANY CATaCLINA GAiLIANbICTLL HOHe TYPAKTE IEPTTEYICP Mel
xetinaipyre acep erezi.

AybUI WapyAUILUILIFEL KaHYapAAPEIMEH KYMBIC icTe

H BETCPHHAPHATEIK

J0pirep YIis KONYHKIMONAIAL KYPAI KAACT, O 03iMin (PYHKUMSCH APKEUILL
BCTCPUNAPHANLIK JOPirepiin cHOek THIMIIINH KaKCapTaisi ome  aybul
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PA3PABOTKA CHCTEMA «YTIPABJIEHHE CTAJIOM» LISl MOJIOYHOTO
KHBOTHOBOIYECKOI'O XO3SIIICTBA CEBEPO-KA3AXCTAHCKOIT
OBJACTH

Apoikiain A.

Tpamirenserao PecnyGamar Kasaxcran 29 nosops 2017 rosa moctanomnia
nporpasey «ludpposoii Kasaxcram. Jlannas nporpavsia npuusTa A1s wiposawti
BCeX oTpacicii CTpaHsL.

Ha jamusiii MoMeT muBOTHOBOTteckie xoasiictaa Cemepo-Kaaxcramckoi
061CTH 4ACTINHO ABTOMATH3MPOBAHb, NCMIOTE3YIOT ABTOMATICEKOE OGOPYIOBIHIC.
Jlastible noTydeHHHE C TOro OGOPYAOBAMHS He LEHTPAINIOBAHE, H HMACTYIO
AHCHBAIOTCA B GYMIKHAIC KYPHATH, HA 9TO, JAYICTYIO, y PAGOTHIKOR HE XBATACT
BpeMeHH, @ 9TO MPHBOANT K yTepe jamubix. PaipaGiTHIBEMAA CHCTEMA MOZROMHT
UCHTPATI3OBATS JQHHBE TIOTYXICHAHE C OGOPYIOBAHIA B HCKTPOHNbX AKYPHANAX, 4TO
HOIBOTHT YNPOCTHTS MOTYHCHHE HYAHSIX JUHHBX CBOCBPEMHHO, YCTPAHHT HOTEpIO
ammsix [1].

Jln monowmoro  mmoTHOBOecKoro  xossiicTaa  Cemepo-Kasaxeranckoii
oGnacti Gyzer paspaGorana cricTema «YNpaBICHIE CTAZ0MY, KOTOpas GYIET COCTORTh
W3 mporpaMMHoro § ammapatHoro xommiekea. Cicrema «YIpARIHHE CTAZON)
IpeARAMICHO LT BEACHNS 00TEXHINECKOTO, IICMEHHOTO, BETEPUHAPHOTO YETa B
X3ACTBAX  MOJOMHOrO  HANPABICHHA NPOAYKTHBHOCTH,  aBTOMATHHPOBAHHOFO
hOPMHPOBaHIA OTHETOB, NO/UIEPHKKH YIPABICHHS H NPHHATHA ONEPATHBHEX PellIcHHii B
Texyieii AesTensHOCTH x03TiCTRA.

CHCTeMA MPCAYCMATPHBACT BOIMOAHOCTS BTONATHYECKOro c6Opa JAHHBIX OT
YCTPOIiCTB  BTOMATHYCCKOTO KOHTPONS MHKPOKIHMATA B XO3HCTBS, KOPMICHHS,
‘BIBELMBAHIS, PE3YTILTATOR AOCHIS, C IETBIO MUHHMH3LIH BPEMEHH HOTPA4EHHOTO Ha

TaKoii yuer. .
PapaGaTuimacyas cricrema tomaHa caeayioutin Gazossn
npusmay.
Macumagupyemocme. Hapaumsame  mouwocteii  onpesensTes

XGPAKTEPHCTHKAMH ANNAPATHOO OGecHeweHs, Ha KOTOPOM GYICT (ByHKUMOHPOBATS
nporpammHbtii npoayKT. JIOMKHA MOIEPABATECH BOIMOKHOCTh YBETHHEHHS HHCTA
nombloBaTencii M OGbEMOB  XPAHHMEX  OICKTPOHHHX JOKYMSHTOB  myTem
‘MacurTaGHpoBatIts BO3MOAKHOCTEI 0GOpyI0BaNMS.

Humezpuposannocms.  Tlporpawmusili  NPOZYKT JoNKeH  COCTONTH M3
MHTCTPHPOBAHHBIX MOJYICH, TIOCTPOCHHBIX HA OCHOBS CTAHAAPTHOFO MPOIPAMMHOIO
OfeCHICHCHHS 1 NOJCPAMBATE BOIMOKHOCTS MHTErpain ¢  HudopMAIHORHOI
MH(PACTPYKTYPOii Ha OCHOBAHMH TPeGOBANII 1 CTAHAPTOR 11O HHTCIPALI;

Mooyasnocms.  TIporpamsusiii NPOZYKT JOTKSH COCTONTH W3 OTACTHHBIX
‘B3aUMOZEICTBYIOUNIX MeXTY COGOt MoOTyeit.
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PA3PABOTKA APXHTEKTYPbI ABTOMATH3HPOBAHHOI
HHOOPMAIHOHHOIT CHCTEMBI «YIIPABJIEHUE CTAJIOM»

Apesvtai 3.

B Mocnamun lpesuenta Pecny6mukn Kasaxcran HasapGacsa H.A. napony
Kasaxcrana ot 10 susaps 2018 rona «HOBHE BOIMOKHOCTH PA3BUTHS B YCTOBUAX
WeTBCPTOi  NPOMBILICHHON  peBOTOWMN»  TOYHeHO  MOBHICHTH
TpOM3BOTNTETLHOCTE  CONLCKOTO  XOAliCTBA 33 CHCT  BHEAIPCHHA  YMHBIX
TCXHOZIOTHI, NEPECMOTPETs POTh APADHEIX YHMBEPCHTETOB M CACTATE WX
CHTPAMH PaCTIPOCTPAHEHHA CAMBIX TIEpE/IOBLIX SHANMII H Tyummcii MPAKTHKH B
AIIK.

AKTYATIBHOCTS JWICCEPTALHORHOI PAGOTEI OPEAEIET To, 410 paGoTa GyaeT
BHNOMHATECS B pamkax mporpawvsi Ne 68.0129: 2023.17 «Tpanchepr n
QNTAINS WHHOBAINONNBIX TEXHOTOTWil /LA ONTHMH3AINH NPOU3BO/CTBEHHEIX
npoieccos Ha MotounnX (pepmax Ceseproro Kasaxcramay. Ozunm w3 3azad,
KOTOpOii ABIAETCS Pa3paGOTKa ABTOMATH3MPOBAHKON HH(OPMALHOHHO CHETEMBI
«YmpaBienie CTAToM» U4 QHATHA W KONTPOTA MpOM3BOZCTBA MOTOWHON
npoayKTHBHOCTH B yenommsax Cepephoro Kazaxcranay.

Llenb 7AHHOTO  WcCTIeNOBANNA ABIACTCA 0GOCHOBAWME H paspaGoTKa
APXUTEKTYpH! aBTOMATHSNPOBAHHOI MH(OPMALIHONHOT CHCTEMEI «YTipaBiente
cTaziom.

M3HAYATEHO BOTOCH! NOCTPOCHHS APXHTEKTYPH pEIATHCE B 0B7aCTH
HCTOTEI0BANNS  HEGOPMAIHOHNEIX CHCTEM, OJHAKO BCKOPE CTAO SCHO, 4TO
CHETEMHO HYAHO TIOJXOAHTE He TOMbKO Kk costammio UT-apXHTeKTyphL, HO 1t K
"TOCTPOCHIIO QpXHTEKTYPHI TIpETPHATH B LETOM.

Apxurextypoit AUC maswBactes pacnpenerenue  dymkwii mo ee
MOZICHCTeMaM M KOMIIOHEHTAM, TOUHOE OMpEie/ene TPAHNIL STHX. HOAICHCTeM 1
HX B3QHMOJCIiCTBHE MO YNPABTCHMIO W JAHHEIM, a TaKKe pacmpeieientic
XPaHEHHA H HCTIOTHEHHS STHX TIOTCHCTEM H KOMIIOHEHTOB 110 pasiumsn OBM,
OB TMHCHNbIM B IOKATLHYIO W FIOGATHHYIO BHYHCTHTETbHYIO ceTh [1] -

B micate, apXUTEKTYpa MPCIPUATHA JOTKHA GHITh OCHOBOH 1
ONpeencHMS  CTPYKTYpH  Gusheca  (Weneli,  KToueBMX  mokasaTereit
PESYILTATHBHOCTH, GH3HEC-TIDOLICCCOB, OpFAHHSAUNOMHON CTPYKTYPH U T.1),
MBOpMAIIH, HEOGXOMIMOl JUTA BeeHHA GH3HCCa (TAHHEIX, JOKYMCHTOB M T.1.)
M MHGOPMAUMONHEIX TEXHOTOTWHl, HCOGXOTMMEIX IS MOMICPAKH GHHeo-
nporieccos. [Ipi 5Tom co3jlanHas apXHTEKTypa NPEANPHSITHS JOMKHA OGIafaTh
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Dairy herd renewal policy: economic
calculations and optimization

Talgat Amanzholovich KUSSAIYNOV ()

Summary

“The crucial problem in managing the dairy herd renewal processes, as wellas itssize, is
the optimizing the timeframe of economic use of animals, depending on the prospects for
the development of production and market conditions. The aim of the study was 10 eveluate
and improve methods for calculating the optimal duration of economic use of dairy cows.
Models with and without taking into account stochastic characteristies of the studied process
were used for the analysis. The results of the survey conducted in 2018-2019 in LLP “Olzha
Sadehikovskoe” located in the northen part of Kazakhstan were used as initial data. I s
noted that the greatest difficultics in solving the problem arise while optimizing the plan for
renewing the existing herd at the expense of animals with high productive potential This is
explained mainly by thefact that animals of different productive ages have different economic
alue due to changes in their milk productivity with age with a certin regularity. The optimal
duration of producive life of dairy cows with an average annual yield of 5000 - 6,000 kg,
per head in the Northern Kazakhstan is about six years. It is noted that in Kazakhstan the
widespread use of calculation methods with and without stochasic characteristcs of dairy
production i limited by the fact thatin most agricultural enterprises there is no accounting
of data relating t the patterns of change in the economi value of animals depending on their
age, as well s probabilisic characteristics of milk productivity (cow mortality rate,infertilty,
ete). The key issue in the development of an effctive strategy of dairy herd managemen is
the forccasting of price dynamics for milk and fecd. In addition, in developing cconomics,
including Kazakhstan, ffective management of dairy herd renewal processes requires, first
of al, the organization and implementation of managemen accounting system in animal
husbandry.
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[image: image311.jpg]to carry out calculations without considering the probabilistic
characteristics. But when deciding, one should not forget about
the stochastic nature of the process and make appropriate
adjustments.

Effective application of the presented methods for optimization
of herd management decisions demands considerable preliminary
swork on preparation and systematization of necessary initial
data. In other words, it requires the development and practice of
appropriate management accounting system on farms.

‘The methodological techniques and procedures presented
abave can be used not only for the effective decision making on
dairy farms, butalsoin any other livestock industry, including pigs,
sheep, poultry,as well s in fruit growing, forestry: Thekey issue for
the development of an effcctive dairy herd management strategy
is the forecasting of price dynamics. In other words, the rational
allocation offarm resources requires the price o be predicted with
acceptable acuracy and reliability. Accurate short-term forecasts,
if possible, whatsoever, require a detailed understanding of the
relationship and interaction of the varisbles that determine supply
and demand in the market. Tt should be noted that afler decades
of rescarch with use of the most sophisticated statistical and
econometric tools, few of the developed models have found any
effective application in practice. At the same time, analysis of long-
term trends is often useful and justified for predicting the most
important changes in the market and making strategic decisions.
“The development of models relating o any single cconomic aspect
of the product i often of no value because they do not take into
account the impact of other elements of the product cconomics.
However, price movement models have the advantage of relecting
in aggregate the ffects of the myriad forces that determine supply
and demand.
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Mpanienscruou PecnyGamn Kasaxeran yraepienia Tocyaaperneinian nporpasa
nposoit Kazaxcrans, oxuoii ) 312+ koropoii annsercs «LlupoRiaitia ceaucroro xo-
icraa,

B Hocaaum Mpesnzenra PecnyGamn Kasaxcran HasapGaesa HA. napoay Kasaxcrana
o1 10 ausapa 2018 roza «Homide BOWCANOCTH PIITIA B YCAOBIEX YeTBCPTON TpOMML-
RO PEBOTIOWII MOpYENO TOBHCITL TPOIBOITELHOCT: CELCKORD XOAITE 3 Cler

JCAPEIIIA YMNLEX TEXHOAOFH, TEPCCMOTPETL POt ATPIPILEX YHMBEPCITETON 1 CAEAT 10X

T A PACTOGTPAIIEIA CaMLX nepetoR aii n 2y ki » ATIK [1]

‘Orpoioe aeitne 11 HOKaRTEt, YAONOCTH KOpOS OKAILESIOT MIOTHC TPHYAILL, K0-
TOpHie YCIOMIO MO PAVIENITE 13 cBnyTPeIIE 1 e, K <y npii-
12N OTHOGATCR: HACIEACTRCIINAE XaPAKTEPIICTA! ANBOTIORD, €r0 T0POLE 1 prsioOrIYe-
K0E COCTORNIE; K CBHEUININY: KIECTHO i KOTINECTRO KOPNOB KOPORS, IPOOTRITEIOCTL
P A ———
NEPEPAAE MEAY OTeIaA, TPOAOTKIITELIOCTS CYXOCTOIIIOR0 NEpH0Za 1 Tax e [2]

“AXTyaauocTs: AnccepramIoNIol PAGOTH ONPEAEAAET 10, 4o PAGOTA BATOENA. B past-
. mporpasuis Ne 68.01.29: 20.23.17 «Tpanciepr 1 AAATaLIA MNHORAONILEX TeXIO-
HorHii U1 ONTIMIIAIUN NPOSROCTACIIAX NPOLIEEEO 13 MOIONIEX (epNEX CeRcpiioro
Kasaxcraniy. Ounst s 32124, Koropoli ARIACTCA PASPAGOTKQ MPOTPANMIOTO OGecrIEHeinA
0 1 OpMETIHSAA1 PPOIIRUIY, IS  ONTMISAIUN XOSATITRENIL peuie
Pre——

Peansauunn 2aiioli 3334 npoxoxT 13 Gase KASaxCKoro arporeximieckor yiumepeit-
rera . C. Celipyama cosara ayeinaa rpynma no paspaore  seaperto MT peusert
L1 HOOUICAIIAX TPOLIEGEo b CeueRoroTicTREIIoN mpowssozeTae. Haysde necre-

170

7osanns neayres » 3 oxemmx xosicrsax: TOO «Familyfarmy - 32 ronos (roxurmmo-
piscxas nopoza) Axwommckoii oGnacts, KT «MavGeromt Kowanits» - 600 ronos Tenok
(emeenmansexas nopora) CKO 1 TOO «Omka-Cazsnsoscxoes - 230 rozon (romummo-
@pincxas noposa) Kocranalicxas ofmacrs.

Bo ncex Garomsix x034CTBa MPOGHAIIPORANA O3CTRCHIS AEKTETLHOCTS, TpoBete-
it reveanorieckyit anann Craza 1a anccenns b Gasy cneesy Gomocos SmaXiee, 300-
TexHITICCKMi QHATI KOPOB H MOIONES MPOAYKTHBHOCTS AOFiHX KOpOD.

Tpy mpove e anania pasmTs WHppORLX TEXHQTONH B AMPe GutT BHTRICHO He-
€x0TLKD naGOTCe BN TENAEHII, KOTOpHE MOTBOINT YIPOCTHTS MOTYEHHE AIHAL,
KoTOpe Baxatu 113 ppaGATHBAENOI CHCTENS.

Tepsan ez ~ paspaGOTK] CHETEMNBX PettcHI, KOTOPHIE CBIHIBAIOT BE MEMeTH
FowTTEKCa A 13 dhepue B eIOE tenoe. ITo MOTBOIKET YIPARIATS TeXHOTOTHIECKINI
HEOIKIMH B aBTOMITIFIECKOM PEME C OTTHMATLBIN NIPIMCTPAN 1 YIeTON HikpopNa-
o mamvocae uacrei cucrews [3]

BTOPAS TeIMAEHIIIS ~ CoBCPUICHCTBOBANHE KOHETPYKIUIH OTIETHIKI TEXHICCKIN CPEACTS,
arperaTon 1 Y108 113 MOBHEHI WX (PyKUHONATHILX M TEXHIKO-TEXHOTOTIIECKIX 503
sommocreii [3, c1p.2].

Iensio macrosmero necnezoBaI TAIRETES PITPIBOTRE MOTYTR AT W KONTPOIS
Y P A ——"
«Ynpannense cTanom» B ycnosusx Cenepsioro Kasaxcrasa.
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Ha ceromusumni et HispOPMALHONIIE TEXHOTOTHI TECHO BOWLTH B 3D Se0BEXa,
HPOHHKES B PANTINHISE C(PEPLt AESTEILHOCTI, B TOM HHCTe i A POTPOMMULIEHHL KONILIERC.
HT npescraniser coGoil sect, HAKOWIeHNLi ONLIT MEIOBEYECTED 5 (OPMATHSHPORIIHON
B, TPHIOHON /1% IPHKTAHNOTO HCTIOTLSORI, B KOTOPOM CKOHLSHTPHPOSAIS Hay Wbie:
AR 1 \TEPHATHCTINECKII 0TI, ABTOMTHSALIS THOBMX IPOLECCOB AHEIEATEILIO-
CTH TIDHBOIHT K SKOHOMHI HEIOBENECKIEX It BPEMEHIIAX JATPAT, & TAKGKE NPOUIBOICTHEHILX.
‘pecypeon. HT B arpoNpOMAILLICHION KOMILIECE JINGET KIIOUERYI0 POk, TK. T FeOrpa-
irICCKOMY I HETOPIECKOMY NOAIARHIO, A TAKA 10 KIUMATHNECKIM yea0mIAN, Kanaxcra
Hneer HauGoIee GIATOMPUSTHLE YCIOBH [ KMBOTHOBOACTSA.

B nacrosiee spexs OTeUeCTENHLE BETEPHNIPHLE BPAYH, HNeIOLIE GOTWON OnLT pa-
GOTHI MOFYT B CUMTAlE MHHYTH OMPEAETS XApAKTEp Gore3Hi KpYRHOPOTATOFD CKOTa i
METO e@ oo, A 4TO J@ITS BETBAAM-IPAKTIKA 11K BeTepIapa Oes onra? Bes
213 onpeeneiuna Gone3, cGOPa AUATISOR 1 HIMIEHIS HSOGKOIMLIX TPNpaTOR yiLter
Hewan0 spevenn. B STOf CB3M I BOHCTIQIHENI 34124 rocyaperaenHoi mporpasst -
‘posoit Kazaxcrasm: - ludpposiusarns ATIK> 113 yaysenis paGOTocriocouocTs setepuap-
HLOX Bpavei, /1% OTIEPATHBHOTD NPHILKTI Mep IO TIPSy IPEIIENIO M THKSHTALH Ganeseil
KPYIHOPOTATOTD CKOTA BOMIHKAET 1eOGXOHMOCTS PaspAGOTKI ABTONATHSHPOBAIHOI HikhOP-
Maumomnoil cucresss 1]

AXTYaTLIOCTS THCCEPTALHONHORD HCC T IO OOYCTABHBILTCA TeM, 4T JaHas pago-
1a sunomviena s pasekax LI MCX PK, BRO6349506 «Tpascrbepr 1 azantaus winiosaus-
OMHLIX TEXHOION 113 ONTHNISALIN FPOMSBOICTBEHILX TPOLECCOB 1 MOTOWIAX epax
Cenepiioro Kaaxcrauay. B mofi casu, na 633 Ki1axckoro arpoTexiiitieckoro yuHBepeirTeT
st C. Celicpynnmna coszana waywias rpynna 1o paspadoTe u siiespennuio W peuenin 11s
AHOTOUCIEHHLX NPOLIECCOB B CenscRoNosiCTBeHHON MposBozCTse. Hayumste necre1ona-
s Beayres s 3 Mozensix xossiicrsax: TOO «Family farmy, - 32 rozosss (roaurruo-dpus-
‘nopoa) Axsomncoli oGracrs, KT «MaGeros u Kownasus» - 600 rozos Teso (cin-

194

senrrancas nopora) CKO  TOO «Ormka-Caxunsoncxoen - 230 roos (rommmso-gpirscias
nopoa) Kocranaiickas ofmacts.

PaccMOTPeHst i H3yNeHs TEXHOTOTHH MAIMHHOTO A0€HiS, IKOHOMMECKan ppexris-
HOCTS MALIMAHOTO 0¢H, GOl BLAMENIt 1 GOPAGa C WM, 3 TakoKe NPABILIA CAMMTApII
W rurwena mpi MauON Aoewin. H10Keis MaTepHai 06 yeTpoficTse u oxcyaTa
HOBLIX JOMILHLX ANNAPIIOB, O TIOIOTOBKE KOPOB K OTey i 3anycKy. OMHCAIS HOBE aB-
TOMATIYECKIE OWALIE YCTAHOBKIE € CANHTAPHO-TIOATOTOBMTE TLHAIH MYHKTANK, CTOCOGH
OVIBAIEHI MOIOKA, FRIOTCR KOHCTPYKIHH HaGOice HPexTHBIIX XOTOTUILHLX YOTalO-
nok 2],

B npeAcTanTenNON METEpHAIE 10 PAPACOTKE ABTOMITHSPOBIIION MHGOpNALHONNOTE
CHCTEMM JLIA OpraNILIN MEPOTDUSTI 0 BHANIEHIIO 1 AMKHWLaI Gotesueli KPC,
paccaoTpent sapyGeratisie anaromt wiOPMALIOHILX CHTEN, PEATIORIILX 12 OCHOBE
Fuzzy Neural Network, a Taioke NOGITbtkie IPIIOACIIE HIOY YIPARIEIHEN OMEpaIHONIOI
cucrenss Android [3],

'MHOTHe CACHHME BOTPOCH, C KOTOpHMI EXEHERHO CTaTKIBAIOTCS BeTepIapiIIE Bpa,
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Omezenosa ALE., wazucmpanm
CCegyrmun amvndazn Kasas azpomexuusanoss yuusepcumemi, Hyp-Cyman .

AYM WPYAUILUIMN CATACKHMN OWAIpICTIK YACpICTEpin ONTAlTANAMPYIH Ay
Tes wewii G0N SaMAHAYH OHE OTMK TEXHOTOTATPIM TpaHC{epTTEY GoTn TaGk-
. Texorornunapi i TpaNChEpTTEYIN 03KTi Mocenenepinin Gipi, o1 ayuui
WapyAmLIMILIG WHBPIMAMPY Men WHTpHETTI YAall MV KaMIBMICH3 ererin
TexnoTonILIAK KoMmeTeMILIpTAN Gomays. Mocee wmewinren Kariaiiza Oy car,
Aybin wapyauTurss 4.0 arpUGYTTaps GO TAGMATLI, ONIMAITIKTIN eceren ocyi Kone
OMAIpiCTIX eNEC WIFLIIAPILIN 32108 CALTAPHIAN, KOFIPH TEXHOTOTHLIK GsteCKe ail-
s,

Capanray yiieci — epeaerep sew WAy NEXaHMSAEDiNin Auwarss Gap Ginine Ga-
ACHN KIMTHTLN XGCAII MHTEIEKT yfieci. By KMMAK epexencp Mei nalizaranyuLra
CHNMIATIN MOTIMETIEpIIN Herisie AQriaii Ginyre, JWAFNO3 KOWRA, wewinii
TYAUPIIIFA HeMece ODEKETTI TAWIAYra MycKay Gepyre MYMKINAIK TYIMpATM; Giviin
KA AGiLMAY2 BOTEPHHAPILE CATACHILTAF S NaMAHHLIH GLTIN Met TOKIpUGECiH KONTLIOTEpE
AannaKTanran Giisyiep Ga3ack! APKLLIL MOYAL et KOPCETeTin sepAedi mporpasnva. Ockit-
7all IPOFPASMA KONEF eIt MANGH eMeC JIAMHLIN O3 CAPALILIMEH AKKILIACTaH-aK, Wi
KaGhuyzali araut. Binisiep Gasacuin o epeACIEPiMEH KDt HITIOKE A1y, WEWINTE Kery
TapivaI MyMKiNAiFiNeH Gipre MALTATANATIN, OCH JANIMIKTAP KOMEriMeN MpAKTHKAIAN
ATLINFAN HAKTH MOTIMETTEpIi eNTisin, COTAPIN Herisitie Karzalili GOTAQYFa, MMCATH,
AMarkos Kowora, Gearii Gip Wewis KaGLUIAYTa YCMMMC KACAYFA NYMKIHiK GepeTin 1po-
PANMA KacaYIUN KIKETTiAIF JepTTeYIi oseKTiAiFiN aHKHIAaI.

197

Capanrasansax &yiie KypuTsuIAar Ginine Gasacu. CapanTawansik &yiiesep xacanist
HHTEIIEKTIIN HerypILIM NepCTXTHAIM CATACH 013 OTHPH, GIPHHIL YIKEH MOHTE He
KO NPAKTIITA (MEAMINIALA, XHMIALS, OHEPKOCITTE AOHe 1.0.) HerypIM KeH KONIAHAC
1aGazut Herisinei, 01ap Capamusiap CHAKTS, FOTHKGIK KOPHTIUIN DM Aal-KaKTH
Gininuni malizanany apKeLa Gearini Gip Cana oCeePiN IEUTiN AACAILTM HITELTeXTi
TYPA STiCTEpiniB KOMETMeH OpIIAIFaI HITEIEKT KOMITLOTEpIiK Garapiavanap GO
TaGuunaT. Byt yienepIin cenIextiy alftapTMKTali AOPEAETS KOLIAMY CATACHITAF
Gininire weriseren GOAFMMKTAN (SriM GiiMMiN AYKWMIM HErisiiie), 01apAM Gininre
nerivtenren wyilenep sen i ataiizu Capanrasanuik Kylierep naizananylra o3
KOPUITHIN T ToCiA, MPOGENaHS ety TaCITn, Tan aiTKANAA MAKCATKG KO eTKisy pacisi
kame ocu pocie mailzanamunaTin Twicri aktinep Mew Giriwii karail Tycinziperi
Gineai Onap TITi TOTLIK eMeC HeMece AYPHC EMec AepexTep Herisinie (CapanuuLLIap perinze)
KopuITuI 1 acali anaz. Caparrrasa Y Heepiin ApXITEXTYPACH KOTIaNY Catacka Gail-
AT K3He TYPAKTH IePTTEYIEp el ACTUIIpYTe dcep erea.

M WapYUIIMIFL CATACMILIAT PN KETICTIKTE MeH MEKTPONIS TeXHOTOmS-
73D KYHMHLIG TOMEIWIEYi, GUIHOIOTIATLK NAPINTPIIP, OWAIPICTIX KOpCeTKILITEp KoM
MIHET-KYTKTK GeAriiep CHAKTH MOTIMETTEp] QSTONATTH TYPAE AMHANTLN (CeHCOPIL
wewitepain asipaeyre Myskinzix Gepi [2]. Mynnali sonveTrep, epre Kevien Kesese-
el XaHyAPIAPALIN SHCAYIMK MOCEECiH AHMKTAYTa MYMKIHix Gepil, emiv KaGWAZY
‘yA€picite HoTeMIHAI I KOMeKTECY] My

JlwarmocTikayn Aana ONiCTepin AaMMTY, COMMMNAX  KOLMMCTAN AiCTEpAin
MyMKiNZiKTEpin  KeneliTy BeTepunIpNIA o%eKti Minzer Gomun kama Gepexi. Kawa
MATHOCTHKATIK AOHe eMTiK TEXHOTOTHAIAPILN TAiAa GOTYM NETHUMNATHK AEPENTEPi
HnnaKray, cakray ane Gipiete pet naiizany MYNKIAITNCH AEPeKTEpIL owtEy Kawe
o B
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Abstract:

This article describes an automated expert system developed to diagnose cow diseases and
assist veterinarians in treatment. We set before 3 diagnostic method based on the analysis.
of observed symptoms and experience of veterinarians. The system represents a web.
interface for m: ng a database of diseases, their symptoms and treatment methods,
as well as a smartphone application for the diagnostics in offline mode. The article presents.
a structural diagram and describes the main parameters of the developed expert system, as.
well as a general scheme of the interaction of individual components. Diagnostics and
ranking of possible diseases is performed by adding and sorting the results of weighting
coefficients of observed symptoms and symptom complexes. Weighting values of symptoms.
and symptom complexes are determined by veterinary experts. Also presented in the article.
the information on the developed expert system, and the results of tests and testing during
its use. We have simulated the real conditions of cow disease, together with students, made.
a comparative characteristic with and without the use of developed software product in the.
diagnosis. By constantly monitoring and updating the knowledge base online, the system
has potential use in veterinary practice.
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