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CARRYING OUT PRE-SOWING SEED TREATMENT IN AN ELECTRIC
FIELD TO REDUCE SEED CONTAMINATION

Candidate of Agricultural Sciences M.P. Aksenadw.B. Aksenova
(FSBEI HE Volgograd SAU, Volgograd, Russia)

Abstract. Coseffective cultivation sunflower requires manufacturers to
constantly improve cultivation technology, the use of new drugs to combat diseases
and pests, while it is necessary to complythwiegislation in the field of
environmental protection. Environmentally friendly methods for stimulating seeds
and suppressing pathogenic microflora are the use of various electrophysical
influences. The experiments were carried out with complex stiroaldty the
influence of an electric field and a growth regulator.

Keywords. Presowing treatment, electric field, growth stimulator, seeds,
sunflower.
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RESEARCH ON THE EFFECTIVENESS AND POTENTIAL OF HEAT
PUMPS

Candidate ofPedagogical Sciences G.E. Anany
student I.A.Balykov; student I.A. Hotko
(FSBEI HE cYaroslavl SAW, Yaroslavl, Russia)

Abstract. Heat pumps are one of the most effective ways to use renewable
energy and improve energy efficiency in modern society. This annotation discusses
the basic principles of @pation of heat pumps, their potential applications, as well as
the advantages and disadvantages of this technology. As a result of the study, it can
be concluded that heat pumps can be an effective solution for providing heat supply
in residential and comercial buildings, as well as for heating water.

Keywords: heat pump, energy saving, increasing energy efficiency, reducing
energy costs, reducing greenhouse gas emissions, improving the environment.
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MAINTAINING OPTIMAL MICROCLIMATE PARAMETERS FOR
WINTERING BEES IN THE APIARY USING A COMPUTER

Candidate ofPedagogical Sciences G.E. Ananystudent |.A. Karsakov
(FSBEI HE c¢Yaroslavl SAUé, Yar ocs

Abstract. The article is devoted to the use of a computer in maintaining the
microclimate in the apiary during the wintering of bees. It was concluded that only
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special programs based on the laws of biology of honey bees and electronics can
create the nessary microclimate in the hive.
Keywords: apiary, winter garden, microclimate, optimal parameters.
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OPPORTUNITIES FOR THE DEVELOPMENT OF TRAM TRAFFIC IN
THE DZERZHINSKY AND ZAVOLZHSKY DISTRICTS OF YAROSLAVL

Candidate ofPedagogical Sciences G.E. Anany
student A.M. Kirik; student S.A. Kalinin
(FSBEI HE cYaroslavl SAlg, Yaroslavl, Russia)

Abstract. The article is devoted to the development of tram traffic in the
Dzerzhinsky and Zavolzhsky districts of Yaroslavl.
Keywords: tram traffic, urban development.
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DESIGN OF A SUPPORT SYSTEM FOR GROWING CROPS
IN CLOSED GROUND

Postgraduate studer.V. Cuzin;Docent R.D. Adakin;
Candidate of Technical ScienceBocent |.M. Sotskaya
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Abstract. A project of a device buiin the Arduino platform was proposed to
automate monitoring of the acidity level of dairy products in milk production for the
purpose of early warning of cow diseases, as well as software for it.

Keywords: automation, microcontrollers, decision suppsystems, fifth
generation greenhouses.
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Abstract. The article is devoted to vortex heat generators as alternative
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application, advantages and disadvantages are considered.
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THE USE OF NON-INDUSTRIAL HYDROELECTRIC POWER PLANTS
FOR RURAL ENERGY SUPPLY

Candidate ofPedagogical Sciences G.E. Ananystudent |.A. Hotko
(FSBEI HE cYaroslavl SAW, Yaroslavl, Russia)

Abstract. This article discusses the possibility of using hydroelectric power
plants for norndustrial purposes to provide energy to a residential building. The
authors analyze the advantages of this type of enesggh as environmental
friendliness, reliability and low cost of electricity production. The technical and
economic aspects of installing and operating residential hydroelectric power plants
are also covered. The article also describes the main stageg afesign and
construction of such stations, as well as provides examples of the successful
implementation of such projects.

Keywords: energy supply, hydroelectric power plants, rural areas.
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DEVELOPMENT OF A CONVEYOR FOR MOVING COTTAGE
CHEESE IN ORDER TO PRESERVE THE QUALITY OF THE FOOD
PRODUCT

Docent M.L. Borisova
(FSBEI HE cYaroslavl SAW, Yaroslavl, Russia)

Abstract Based on the analysis of theoretical material, the concept and features
of the applied technology for supplying cottage cheese are determined. During the
research, promising options for improving and improving the existing method were
identified. To incease labor productivity and reduce the time spent on operations, it
Is proposed to supply cottage cheese using the developed spiral screw conveyor.

Keywords: conveyor, device, cottage cheese, productivity.
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EVALUATION OF THE EFFECTIVENESS OF THE LOGISTICS
COMPANY ON THE BASIS OF MATHEMATICAL MODELING

Candidate of Pedagogical Sciences VZholudeva
(FSBEI HE cYaroslavl SAW, Yaroslavl, Russia)

Annotation. The mathematical methods and models allowing to estimate
efficiency of production and financial activity of the logistic company are considered.
The methods of linear programming and calendar planning using the Wilson model
are applied.
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IMPROVING THE EFFICIENCY OF USING THE MATERIAL RESOURCES
OF THE REPAIR COMPANY

Candidate of Technical Science®ocent D.S. Karpov
(FSBEI HE cYaroslavl SAlg, Yaroslavl, Russia)

Abstract. The article considers methods for improving the efficiency of using
the material resources of an enterprise by adapting production facilities to universal
posts, with thepossibility of carrying out various specialized works within one
production room. The factors influencing the indicators of the tact and rhythm of
repair production are considered and practical recommendations are given to
eliminate downtime of equipmemn irepair and increase the coefficient of readiness
of equipment.

The analysis found that in order to eliminate the established negative factors of
the cyclical nature of repair production, it is necessary to adapt existing repair areas
to new types of sermwes. Of the presented designs of the proposed equipment, the
proposed list is optimally acceptable, which covers the basic needs of production, to
eliminate downtime, and at the same time does not have a high cost of capital
investments. The urgent needr fthis type of equipment is justified, taking into
account the current situation in the market of car service equipment for modern repair
production of bodywork. Currently, design work has been carried out using the Solid
Works software package, within weh the loads of the hydraulic bracket being
developed have been checked.

Keywords: efficiency, material resources, sabotage, sheet metal processing
equipment, power hydraulic bracket.
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unit when processing hives, its impact on the processing of hives and the health of
bees is also presented: labor protection requirements in the apiary. Precautions and
recommendations for using an ozonizer are coveyeathieve maximum efficiency

and safety of the process. The work can be useful for beekeepers and learning

beekeeping.
Keywords:ozoni zer , hive treatment, api a
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TREATMENT OF HIVES, FRAMEWORKS AND OTHER COMPONENTS
OF A BEE APIGE WITH AN OZONIZING INSTALLATION FROM
ASCOSPHEROSIS OR CALMEROUS AT THE APIER
OF YARPLEMKHOZ ¢CENTRAL RUSSI AN B

Student |.A. Karsakov;
Doctor of Technical Sciences,rBfessor V.V. Shmigel
(FSBEI HE cYaroslavl SAW, Yaroslavl, Russia)

Abstract. This technique examines the process of removing ascospherosis
(calcareous brood) using an ozonator installation when processing hives, frames and
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other components of the apiary. The principles of operation of the equipment, the
ozonation procesand its effect on the elimination of ascosferosis are described, as
well as recommendations for the use of the technique to increase the efficiency and
ensure the safety of beekeeping. The work can be useful for beekeepers and learning
beekeeping.

Keywords technique, removal of ascospherosis, ozonator installation,
processing of hives, frames, apiary, beekeeping, ascospherosis, lime brood, safety.
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JUSTIFICATION FOR THE DEVELOPMENT OF AN ADAPTIVE
PULSATOR OF A MILKING MANIPULATOR

Doctor of Technical Sciences,@ent O.V. Kitgova;
postgraduate studentu.S. Babeshko
(FSBEI HE Belgorod SAU s. Mayskiy, Russia

Abstract The article discusses the relevance of the development and
implementation of adaptive milking manipulataapable of automatically changing
the effect of vacuum depending on the intensity of milk flow. Currently, many farms
have set a course to increase the use of automation in machine milking. The long
standing approach to the most lali@ensive process imlairy production is not
capable of producing high results, which is why the introduction of automation tools
is one of the main ways to increase the profitability of dairy farms. An analysis of
existing solutions of milking manipulators allows us to codeltihat it is necessary
to develop a pulsator design that provides the possibility of changing the pulsation
frequency and clock ratio depending on the intensity of milk production for each pair
of udder lobes separately.
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Keywords: milking manipulatompulsator, cow, mastitis, breast milk, milking,
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DESIGNS OF AGRICULTURAL MACHINERY PROTECTED BY PATENTS
OF THE RUSSIAN FEDERATION (REVIEW)

Doctor of Technical Sciences V.AikolaeV
Candidate of Technical Sciences 1.V. Kryaklifa
(*aroslavl State Technical University, Yaroslavl, Russia
’FSBEI HE cYaroslavl SAl, Yaroslavl, Russia)

Abstract. An overview of the designs of agricultural machinery protected by
patents ofthe Russian Federation is presented. Designs of machines and technical
means for tillage, sowing and planting, harvesting of forage crops, harvesting of grain
crops, posharvest processing of grain and auxiliary technical means have been
developed. All 29patents were executed on the basis of the Yaroslavl State
Agricultural Academy. Yaroslavl State Agricultural Academy is the patent holder of
these patents.

Keywords: patent, design, technical means, agricultural machinery
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MILK PROCESSING USING ULTRASONIC TECHNOLOGY

Doctor of Technical Sciences, &entP.S. Orlov; student I.A. Hotko
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Abstract.Ultrasonic processing of milk is an innovative method that improves
the quality and safety of dairy products. This article discusses the basic principles and
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advantages of ultrasonic processing of milk, as well as its effect on the
microbiological and physicochemical properties of milk. The prospects for using this
method in the food industry are also described.

Keywords: ultrasound treatment, ultrasound, naltyantages.
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INCREASING THE DEGREE OF OIL FILTRATION
IN AUTOMOTIVE DIESEL ENGINES

Doctor of Technical Science®ocentP.S. Orlov;
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Abstract. The article discusses the use of an internal combustion engine
polymer filter. The filter consists of two filter surfaces. Durimgeration, the filter
surfaces are clogged with metal particles and oil oxidation products. In the article, the
authors suggest using several ultrasonic emitters to clean the filter surfaces. For this
purpose, a program has been developed to control ttuenated filter cleaning
process. The program controls the opening of the intermediate and final valves to
remove impurities, while the program includes ultrasonic emitters for a more
successful release of impurities.

Keywords: polymer filter, automationiltér cleaning, oil pollution removal.
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REDUCTION OF ACCIDENTS ON POWER LINES BY INSTALLING A
GROUNDING CHOKE

Doctor of TechnicalSciences P.S. Orlov;
Candidate ofPedagogical Sciences G.E. Anany
student I.A. Balykov; student I.AKhotko
(FSBEI HE cYaroslavl SAlg, Yaroslavl, Russia)

Abstract. This work is devoted to the study of the possibility of reducing
accidents on power lines by installing a grounding choke. The paper analyzes the

91



causes of accidents on power lines, and considers the main advantages and
disadvantages of installing a graling throttle. The results of experimental studies
confirming the effectiveness of this method of reducing accidents are also presented.
The work can be useful for specialists in the field of electric power engineering and
engineers involved in the designd operation of power lines.

Keywords: Accident reduction, power transmission line, grounding choke,
electric power industry, advantages and disadvantages, experimental research, design
operation.
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DEVELOPMENT OF A MOBILE ROBOT
FOR YIELD ASSESSMENT

Candidate of Technical Sciences A.S. UglovsBgnior Lecturer N.Yi. Semerenko;
student M.A. Suprun; student R.V. PdtRin;
student M.D. lupashko; studentD.S. Zagorodny
(FSBEIHE¢c Yar osl|l avl SAUe, Yaroslavl

Abstract. This article presents the development of an image processing system
for a mobile robot. The application of artificial intelligence in this system provides
solutions to real and pressing problems, especiatlggecialty crop producers where
any failure can have a high cost. At the moment, artificial intelligence systems are
already used in agriculture to understand the condition of crops, predict yields and
identify weeds. However, the autonomous robotic ptatf presented by the authors
can collect valuable and detailed data where drones cannot cope. This data allows
agronomists to treat each plant individually, both in the garden and in the field.
Moreover, the system can be applied to mass industrial agrieub optimize yields
and produce more products at lower costs. Thus, the autonomous robotic platform
developed by the authors provides new opportunities for specialty crop producers and
agronomists in general, allowing them to effectively use artificigglligence to
increase the efficiency and profitability of their business.

Keywords: precision farming, mobile robot, lidar, GPS module, map.
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TECHNOLOGIES
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Candidate of Technical Sciences,d2entl.M. Sotskaya
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Annotation.The article discusses and analyzes current forms of organizing the
process of cargo transportatiomonitoring the movement of a vehicle using a
positioning system, the functions of an independent inspector of the transportation
process surveyor, the introduction of blockchain in the transport process, types of
unmanned vehicles.
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DEVELOPMENT OF IONIZER AND OZONATOR
FOR LIVESTOCK COMPLEXES

Candidate of Technical Sciences E.V. Sheshunova;
Doctor of Technical Sciences, Professor V.V. Shmigel
(FSBEI HE cYaroslavl SAlg, Yaroslavl, Russia)

Abstract. Il n the Republic of Bel arus
used in agriculture (on farms).

The managers of the Yaroslavl region, after a trip to exchange experience in
Belarus, decided to apply this experience at their enterprisegjugséion arose: will
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the YaroslaviSAU be able to make a Chizhevsky chandelier for farms and how much
it will cost.

We made a calculation for one of the faring turned out to be necessary to
make 16 chandeliers and a higbltage power source for them.

We agreed to prepare it and even mount and configure it. There are-2 high
voltage sources with four Korean gaght transformers of 15 kW each. The purchase
of transformers cost 100 thousand rubles, there are 2 sources (a total of 200 thousand
rublesonly transformers).

High-voltage wire at 7 rubles per 1 met&t00 m is needed for development. It
turns out 140 thousand rubles.

We assemble the chandeliers ourselves, they cost 5 thousand rublésaeach
total of 80 thousand rubles.

The farm refused tovest such funds in the new direction. But we are already
making and researching such chandeliers in the Yardsfdv!

In a number of farms, contracts were signed for the introduction of a method of
air ionization using chandeliers for livestock farms.

Keywords: ozonator, velhimpere characteristic, chandelier of Chizhevsky,
economy.
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AUTOMATION OF THE CHLORELLA BIOREACTOR
WITH AN ELECTROSTATIC FIELD

Doctor of Technical Sciencegrofessor V.V. Shmigel;
student M.O. Glazunov
(FSBEI HE cYaroslavl SAW, Yaroslavl, Russia)

Abstract. Is paper proposes a methodology for constructing an automated
bioreactor using an electric field. The relevance of theare$ lies in improving and
optimizing the process of Chlorella cultivation. This work includes a methodology
for constructing a bioreactor with an electrostatic field, calculated parameters for
Chlorella cultivation, and recommendations for selecting @wthecting equipment.

The practical significance of this study is the ability to scale up Chlorella production
without increasing the labor intensity of the process.

Keywords chlorella, stimulation, bioreactor, processing, development,
methodology, resea, electric field, Arduino, automation.
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BARLEY SEED TREATMENT IN ELECTRIC FIELD

Doctor of Technical Sciencegrofessor V.V. Shmigel;
student V.S. Izotov
(FSBEI HE cYaroslavl SAlg, Yaroslavl, Russia)

Abstract. This paper proposes a method of malt seed treatment in brewing usmg
electric fieldat brewery OOO c¢Kol ose.
guality of beer by optimising the process of seed treatment. In the course of the work,
theoreical aspects of the application of electric fields in the food industry are
reviewed and the main methods of malt seed processing are analysed. An important
result of the research is also the reduction of energy costs and improvement of
environmental safg of the brewing process. The practical significance of this work
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lies in the possibility of applying the proposed methodology at beer production
enterprises to increase the competitiveness of products and improve the economic
performance of production.

Keywords: brewing, stimulation, malt, processing, germination, germination,
development, methodology, research, electric field.
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